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1. IOACHUTEJIbBHAS 3AITMCKA

[Iporpamma y4ueOHOTO mpenMeTa «MaremaTuka» IpeIHa3Ha4YeHa IS U3yYCHUs MaTEMAaTHKH
B mpodeccCHOHANBHBIX o0pa3oBarenbHbIXx opranu3amusx CIIO, peammusyrommx o00pa3oBaTEILHYIO
porpamMMy CpeIHEro oO0Iero o0pa3oBaHMs B Ipeleinax OCBOCHHS OCHOBHOW MPOQECcCHOHATBHOM
obpazoBarensHoil mporpammbl CITO (OOIT CIIO) Ha 6a3e oCHOBHOrO 00IEro oOpa3oBaHUs IPH
MOJITOTOBKE CIEIIMAIMCTOB CPETHETO 3BECHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuit ®I'OC cpegHero obmiero oOpazoBaHUs,
NPEIbSIBIIEMBIX K CTPYKTYpE, COACPKAaHWUIO M pe3y/lbTaTaM OCBOCHHUS YYEOHOIro TpeaMera
«MatemaThKa», B COOTBETCTBUU ¢ PeKOMEHIAIUSIMU 110 OpTaHU3AIUH TOTYyYEHUSI CPEAHETO OOIIEeTOo
o0Opa3oBaHMs B TpeieiaXx OCBOCHHUS 00pa30oBaTEIbHBIX MPOTPAMM CPEIHEro MpOoQecCHOHATBHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOTO oOIIEro 00pa3oBaHUs C y4eTOM TpeOOBaHUI (enepaabHbIX
rOCYJapCTBCHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB W TMOJYYaeMOW CHEIHUATBHOCTH CPEIHETO
npodeccuonansHOro 06pa3zoBanus (muchkMo JlemapramMeHTa roCyJapCTBEHHON MOJMTUKH B chepe
moAroToBKH padounx kaapos u IO Mwunobpuayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuérom
YTOYHEHUH K pekomeHaauusm ot 25.05.2017r., nporokos Ne3.

Coneprkanue mporpaMMmbl «MareMaTHKay HalpaBJICHO Ha TOCTH)KCHUE CIICIYIOIIUX IeJIei:
 obecrieueHre CPOPMUPOBAHHOCTH TPEICTABICHUN O COIUAIBHBIX, KYJbTYPHBIX H HCTOPUUYCCKUX
(akTopax CTAHOBJICHUS] MATEMATHKH;

* oOecrieueHre CcHOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHYECKOTO M MaTeMaTHYEeCKOTro
MBIIICHHS,

* obOecrieueHue CHOPMUPOBAHHOCTH YMEHUH NPHMEHSATH IIOJYYCHHBIC 3HAHUS TPH PEIICHUU
pa3IMYHbIX 33]ay;

* obOecrieyeHre CPOPMHUPOBAHHOCTH TPEICTABICHUH O MaTeMaTHKE KaK 4acTH OO0IIeYeI0BEYEeCKOM
KYJIbTYPBI, YHUBEPCAIBHOM SI3bIKE HAyKH, [TO3BOJISIOIIEM OIKUCHIBATH U U3y4aTh peallbHbIC MPOIIECCHI
U SIBJICHUSI.

B nporpamMmy BKIIIOUEHO COJIEp)KaHUE, HANpaBleHHOC HAa (OPMHUPOBAHHE Y CTYACHTOB
KOMIICTEHIIHI, HeoOX0oauMbIX Juis KauecTBeHHOTo ocBoeHuss OOIT CITIO Ha 6a3e 0OCHOBHOIO 00IIIEro
o0pa3oBaHMs C MOJYYCHHEM CPEIHEr0 OO0Iero oO0pa3oBaHUs; MPOrPAMMEBI TIOJTOTOBKH MPOTPAMMBI
MOATOTOBKHU cIiennanncToB cpeanero 3seHa ( [IIICC3).

[Iporpamma yueOHorO npeamera «MareMmaTrkay sIBISETCS OCHOBOM JJisi pa3pabOoTKu pabounx
MporpaMM, B KOTOpPBIX MpodeccHoHanbHble 00pa3oBaTelbHbIE OPTraHU3AlMH, PEATU3YIOIINe
o0pa3oBaTeNbHYIO IPOrpaMMy cpenHero obmiero oopazoBanus B mpeaenax ocsoenus OOIT CITO na
06a3ze OCHOBHOIO o00mIero oOpa3oBaHMs, YTOUHSIOT COAEp)KaHHME Yy4eOHOro MarepHana,
MOCIICIOBATEIIFHOCTh €r0 M3y4YeHUs, pacrpe/elicHHe y4eOHBIX 4acoB, TEMATHKy pedepaToB, BHJIBI
CaMOCTOSITENTFHBIX pPabOT, YUUTHIBas CHENUUKY MPOrpaMM MOJITOTOBKU CIIEIHUATHCTOB CPEIHETO
3BEHA, OCBAaMBAEMON CIIEIIHATLHOCTH.

[IporpaMMa MOKET HCHOIB30BATHCS APYTUMH MPOQPECCHOHANBHBIME 00pa30BaTeIbHBIMU
OpraHu3aIMsIMHU, peaTu3yIoIMU 00pa30BaTEbHYI0 TPOrpaMMy CPEIHETO OO0IIero oOpa3oBaHMs B
npenenax ocsoenuss OOIT CITO na 6a3e ocHoBHOTrO 00111eT0 00pazoBanus (ITTIICC3).

2. OBIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA
Maremaruka siBisiercs (QyHIaMeHTalIbHON 00111e00pa3oBaTeNbHON AUCHUIUIMHON CO CIOXKHUBIIMMCS
YCTOMYMBBIM COJIEpKaHUEM U OOIIMMHU TPEeOOBAaHUSIMU K MOJITOTOBKE 00yYaIOIIUXCSL.

B ®umunane «BI'YDOC» B 1. ApTéMme, peanusyromeM 00pa3oBaTeIbHYI0 MPOrpaMMy CPETHETO
obmiero oopazoBanus B npenenax ocsoeHuss OOIT CITO na 6a3e ocHOBHOTrO 001Iero odopa3zoBaHus,
M3Y4YeHHE MaTEeMaTHKU UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT Mpoduiis mpodeccnoHaabHOro
o0Opa3oBaHMUsl.

[Ipu ocBoennu cnernuanbHocTet CI1O ectrecTBeHHO-HAYyYHOTO MPOoduiisa MpodecCHOHATEHOTO
obpazoBanus, cneunanbHocteil CIIO rymanutapHoro npoduis npodheccHoHalIbHOTO 00pa30BaHUs
MaTemaTHhka u3ydaercs Ha 6a3oBoM ypoBHe PI'OC cpennero obuiero oOpa3oBaHusl; IpU OCBOEHUU
CIEIMAIbHOCTEN CIIO TEXHUUYECKOT O u COLIMAJIbHO-?)KOHOMUYECKOTO npodueit
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npodecCHOHAIBHOTO 00pa30BaHMsI MaTeMaTHKa HM3ydaeTcs OoJiee yriryOneHHO, Kak HpoduibHas
yueOHasi IUCIUIUINHA, YIYUTHIBAIOIIAs CIEIU(UKY OCBAaUBAEMOH CIIEIIUATEHOCTH.
OTO BBIpaXaeTcs B COAEP)KAHUM OOYYEHHs, KOJIMYECTBE 4YacOB, BBIICJIAEMBIX Ha H3Yy4EHHUE
OTIACNBHBIX TEM MpPOrpaMMbl, TJIyOMHE UX OCBOSHHS CTyAE€HTaMH, OOBEeME U Xapakrepe
IIPAKTUYECKUX 3aHATUH, BUJIaX BHEAYAUTOPHONW CaMOCTOSTEIbHOW PabOThl CTYJCHTOB.
OOm1re neny u3y4yeHnss MaTeMaTHKU TPAJAULIUOHHO PEATTM3YIOTCS B UETHIPEX HANPaBICHUIX:
1) obG1ee npencraBiieHue 00 UAEAX U METOJax MaTeMaTHUKH;
2) NHTEIJIEKTYaJIbHOE Pa3BUTHUE;
3) oBnaseHre HeOOXOAUMBIMUA KOHKPETHBIMU 3HAHUSAMU U YMEHUSMU;
4) BocIMTAaTENbHOE BO3/ICHCTBUE.

[Tpodunzanus neneit MaTeMaTn4eckoro o0Opa3oBaHus OTpaXxaeTcsi Ha BHIOOPE IPUOPUTETOB
B OpraHmM3anuu y4eOHOW JesATeNbHOCTH oOydarommxcs. s TEXHHYECKOro, COIHaIbHO-
SKOHOMHUECKOro mnpoduiei mnpodeccuoHalbHOr0 00pa3oBaHus BbIOOp ILesel cMmelaercs B
[IparMaTU4eCKOM HAalpaBICHUM, MPEIyCMaTpPUBAIOIIEM YCHUJIEHUE W PpaACIIUPEHHE IPUKIATHOTO
XapakTepa M3y4yeHHUs MaTeMaTHKH, NPEHMMYILECTBEHHON OpHEHTAalMM Ha alrOPpUTMHUYECKHH CTHIIb
MO3HABATEIBHON JEATEABHOCTH. [l TyMaHUTapHOTO M  €CTECTBEHHO-HAyYHOTO MpOQHIei
poecCHOHATBHOIO 00pa3oBaHMs 0ojee XapaKTepHBIM SBJSIETCS YCUJIEHHE OOLIEKYJIbTYPHOM
COCTaBJIAIONIEH yueOHOW AMCLUMIUIMHBI C OpPUEHTALMEW Ha BU3YaJbHO-OOpa3HBIM U JIOTUYECKHI
CTHJIN y4eOHOU paboTHI.

W3yueHne MaTeMaTUKd Kak MpOoQMIbHOTO 00IIe00pa3oBaTebHOTO YU4eOHOTO MpenMeTa,
YUUTBIBAIOIIEr0 crieln(rKy ocBauBaeMbIX cTyAeHTamu crenuanbHocTi CIIO, obecrieunBaercs:
* BEIOOPOM Pa3JIMYHBIX TOJXO0/I0B K BBEICHUIO OCHOBHBIX TOHSTHIA;
* (popmupoBaHuEM cuUCTeMbl Y4eOHBIX 3aJaHuil, obecneunBaroUMX YPPEKTUBHOE OCYLIECTBICHHE
BBIOpPAHHBIX IIEJIEBBIX YCTAaHOBOK;
+ oOoramieHueM CHEeKTpa CTWiIed y4eOHOW JeATeNIbHOCTH 3a CYET COIVIACOBAaHUS C BeAYIIUMHU
NesITeIbHOCTHBIMU XapaKTepUCTUKaMU BEIOPAHHON CHELUaTbHOCTH.

[TpodunpHas cocTaBisiolIas OTPa)kaeTcsi B TPEOOBAHUAX K IOJArOTOBKE OOYYAIOIIMXCS B
YacTH:
* o0miel cucTeMbl 3HAHUI: COJlep)KaTeNbHbIE PUMEPBI UCIIOJIb30BAHMSI MAaTeMAaTUYECKUX HJAEH U
METOI0B B NPO(ECcCHOHATBHOMN 1 TebHOCTH;
* YMEHHI: pa3nuune B ypOBHE TPEOOBAHUMN K CIOKHOCTU IPUMEHSEMBIX aIrOPUTMOB;
* MIPAKTHYECKOTO HCHOJIb30BAHUS MPUOOPETEHHBIX 3HAHUN M YMEHUN: MHAWBUIYAIBHOTO Y4eOHOTO
OTIbITa B MOCTPOCHUH MAaTEMaTHUYECKUX MOJIEE€H, BHIIOJTHEHUH UCCIIEI0BATEIbCKUX IIPOEKTOB.

Takum oOpa3oM, peanuzanus CcoJepXKaHHMs Y4eOHOro mpeaMera OpUEHTUPYET Ha
MIPUOPUTETHYIO POJIb MPOLECCYATbHBIX XapaKTEPUCTUK yueOHOW paloThl, 3aBUCAIIMX OT Mpoduis
npoeCcCHOHAIBHOTO  00pa30BaHUs, MOJYYEHHMsS  OMNbITa  HCHOJb30BAHUS  MaTEeMAaTUKU B
COJIEP’KATENIbHBIX M NPOPECCHOHANBHO 3HAYUMBIX CHUTYallUsX II0 CPaBHEHUIO C (OpMasbHO-
YPOBHEBBIMH Pe3yJIbTaTUBHBIMU XapaKTEPUCTUKAMHU O0YUEHUSI.

Conepxkanre ydeOHOTO mMpeaMera pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMH
coJiep KaTeIbHBIMU JIMHUSAMHU 00y4EHUS] MaTeMaTHKe:
* anreOpanyeckasi JIMHUS, BKIIIOYAIOIIAs CUCTEMAaTU3allMI0 CBEJIEHUI O YMCIIax; U3yuYe€HUE HOBBIX U
0o0o0IIeHne paHee U3yYeHHBIX omepauuil (BO3BEAEHHWE B CTENEHb, U3BJICUEHHE KOPHS,
Jorapu(MUpoOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC U OOpaTHbIe K HUM); MU3y4yeHHE HOBBIX
BUJIOB UHUCJIOBBIX BBIp@KEHUH U (OpMyJ; COBEpIIEHCTBOBAHME MPAKTUYECKHX HABBIKOB MU
BBIUHCIUTENBHON KYJIbTYpBl, pPAacUIMPEHHWE U COBEPIICHCTBOBAaHUE alreOpanyeckoro ammapara,
c(OPMHPOBAHHOTO B OCHOBHOW IIKOJIE, U €ro MPUMEHEHHE K pELICHHI0O MaTeMaTHYeCKHX W
MPUKJIaIHBIX 33]a4;
* TEOPETUKO-(DYHKIIMOHAIbHAS JMHUSA, BKIIOYAIONIAsi CUCTEMATH3alMI0 U PACHIMPEHUE CBEIEHUH O
(GYHKIUAX, COBEPIIEHCTBOBaHME TpadUUYecCKUX YMEHHH; 3HAKOMCTBO C OCHOBHBIMH HAEIMHU U
METOJaMH MaTeMaTHYeCKOT0 aHajiu3a B 00beMe, I03BOJIIONIEM HCCIE0BaTh HIIEMEHTapHbIE
(GYHKIIUH U peniaTh MpocTeiilie reoMeTpuyeckue, Gu3ndeckue 1 Ipyrue NpuKkiajHble 3a1a4u;



* JINHUS YpPaBHEHUU U HEPABEHCTB, OCHOBaHHAsI HAa MOCTPOEHUU U HCCIEIOBAHUHM MAaTeMaTUYECKUX
MoOJIeNIeH, TEepeceKaromascs ¢ aureOpandeckol M TEOPEeTUKO-(PYHKIMOHAIBHOW JIMHUSAMH U
BKJIIOYAIOIAsl Pa3BUTHE M COBEPIICHCTBOBAHWE TEXHHUKHU ajredpanyeckux MpeoOpa3oBaHUi s
peleHus ypaBHEHHH, HEPAaBEHCTB U CHCTEM; (POPMHUPOBAHHUE CIIOCOOHOCTH CTPOUTH M UCCIIEIOBAThH
MPOCTEHIINEe MaTeMaTUYeCKUE MOJENU IPH PEIIEHUU MPUKIAJAHBIX 3ajad, 3a/Jad U3 CMEXKHBIX U
CTEeUUANbHBIX AUCIUILINH,

* TreOMEeTpHUYEeCcKas JIMHUS, BKIIOYAIONIasi HarlIaHbIe IPECTaBICHUS O MIPOCTPAHCTBEHHBIX (hUTrypax
U U3yYeHHE MX CBOWCTB, (POPMHUPOBAHME U PA3BUTHE NMPOCTPAHCTBEHHOTO BOOOPaXKEHHUsI, pa3BUTHE
CIOCOOOB T€OMETPUYECKUX M3MEPEHUN, KOOPAWHATHOTO M BEKTOPHOTO METOJIOB JJISi pPELICHHS
MaTeMaTHYECKUX U MPUKJIAIHBIX 3a/1a4;

* CTOXAaCTHYeCKas JIMHUS, OCHOBAHHAs HAa Pa3BUTHH KOMOMHATOPHBIX YMEHUH, IMpPEICTaBICHUN O
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPYXKAIOIIEr0 MHUpA.

Pa3nensbl (Tembl), BKIIOYEHHBIE B COJIEp)KaHUE Yy4eOHOTO MpeaMeTa, SABISIOTCS OOIIMMHU IS
Bcex mnpoduieidt mpodeccrnoHabHOTO 00pa3oBaHUs M TPU BCEX OO0BEMax Y4eOHOTO BpEMEHU
HE3aBHCHUMO OT TOTO, SIBJISIETCS JIM yueOHbIN npeameT «Marematrka» 6a30BbIM WIH MPO(PUIBLHBIM.

B TematudeckoM IUIaHE MPOrpaMMbl Y4eOHBI Marepual TpelacTaBieH B (opme
YepeAyIoIIerocsi pa3BepThIBAHUSI OCHOBHBIX COJEpKAaTeNbHbIX JIMHUN (anreOpanueckoil, TeOpeTUKO-
(GyHKIMOHATLHOM, YpaBHEHUH M HEPABEHCTB, F€OMETPHUYECKOH, CTOXACTHYECKOH), YTO IMO3BOJISET
ruOKO HMCMONb30BaTh UX PACIOJIIOKEHHE M B3aMMOCBS3b, COCTABIATh paOOYMil KaleHAApHBINA IUIaH,
M0-pa3HOMY uepenys ydeOHbIe TeMbl (IJIaBbl y4eOHHKA), yYUTHIBAs MPOQWIb MPoecCHOHATHHOTO
oOpazoBanus, crneunduky ocamBaemoil crneuuaibHoctu CIIO, rnyOuHy wu3ydeHuss Marepuana,
YPOBEHb MIOJITOTOBKU CTYJIEHTOB I10 IPEIMETY.

[Ipennaraempie B TeMaTHYECKOM IUIaHE pa3Hble 00BEMbl y4eOHOrO BPEMEHU Ha H3Yy4EHHE
OHOW M TOH >XE€ TeMBl PEKOMEHAYETCS HCIIOJIb30BaTh JUISA BBIMOJHEHHUS PA3IHMYHBIX Y4eOHBIX
3amanuii. TeM caMmbIM pasznuuusi B TpeOOBaHUSAX K pe3yiabTaTaM OOYyYEHHUs MPOSIBATCS B YpOBHE
HABBIKOB M0 PELIECHUIO 33]1a4 U OIBITE CAaMOCTOSTEIHbHON PadOTHI.

N3yuenue o06meoOpa3oBaTenbHOTO  yyeOHOro mpenMera «MareMaruka» 3aBeplIaeTcs
MOJIBEJICHUEM HUTOrOB B (OpME HK3aMEHAa B paMKaxX MNPOMEXKYTOYHOW aTTecTalud CTYIEHTOB B
nponecce ocBoeHus ocHoBHOM OOIT CITO ¢ monmyuenuem cpeanero oodmero oopazosanus (ITTICC3).

3. MECTO YYEBHOTI'O IIPEJIMETA B YYEBHOM IIVIAHE

YueOHbIT TIpeAMET «MaremaTtuka» SBISIETCS Y4YEOHBIM MPEAMETOM 00s3aTeNbHON
npeameTHoi obnactu «MaremaTuka u uHpopmaruka» GI'OC cpeanero odiiero ooGpa3oBaHusl.

B ®unuane, peanusyromem 00pa3oBaTeIbHYIO POrpaMMy CpeaHero odiiero oopa3oBaHus B
npenenax ocBoeHuss OOIl CIIO Ha 6a3e ocHOBHOro oOmiero oOpa3oBaHusi, y4yeOHBIH NpeaMeT
«Marematukay sBiIseTCS NPOGUIBHON U HW3y4daeTcss B 00IIE00pa3oBaTEIbHOM IHKJIE y4eOHOTO
mwiana OOIT CIIO na 6a3e ocHOBHOro o0mIero 0oOpa3oBaHUs C TMOJYUYEHHUEM CPETHEro OOIIEero
obpazoanus (IITICC3).

B yuyeOnom mumane IIIICC3 mno cnemmansHocTH 38.02.01 DxoHOMHKA M OyXrajarepcKuii
yuét (mo orpacisim) yueOHBIM mpeamer «MaTeMaTrukay BXOJHWT B COCTaB MPOQPUIBHBIX OOIIUX
00111e00pa30BaTENbHBIX Y4EOHBIX MPEIMETOB, (OpPMUPYEMBIX U3 00s3aTENbHBIX MPEAMETHBIX
obnacteit ®I'OC cpennero obmero obpazoBanus, ais crneruanbHocTH CIIO cooTBeTCTBYIOIIETO
npoduis npopeccuoHaIBLHOI0 00pa30BaHMsL.

4. PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA

OcBoenne cojepxaHusi yueOHoro mpenmera «MaremaTHKa» OOECHEYMBAET JOCTHKEHUE
CTYJEHTAMHU CJENYIOLINX pe3yiabmamaos:.
* IUYHOCMHDBIX.
- chopMHUPOBAHHOCTH TPEJICTABICHUNA O MAaTeMaTHUKE KaK YHMBEPCAJIBHOM SI3BIKE HAYKH, CPEIICTBE
MOJEJIMPOBAHUS SABJICHUM U MPOIIECCOB, UJIEAX U METO/IaX MAaTEMATUKH;
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- TIOHUMaHWE 3HAYMMOCTH MAaTEMaTHUKH Il HAyYHO-TEXHHYECKOTO Mmporpecca, chOpMHPOBAaHHOCTh
OTHOIICHUS K MaTeMaTHKE KaK K 4aCTH OOIIeUeTI0BEYECKOM KyIbTyphI Yepe3 3HAKOMCTBO C UCTOPHEH
pPa3BUTHSI MAaTEMAaTUKH, YBOJTIOLIMEN MAaTEMaTUUECKUX UIEH;

- pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, aNTOPUTMHUUYECKON
KYJIbTYpbl, KPpUTHYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOAUMOM I Oyaymied mpodecCuoHaIbHOM
NEeSTeNHOCTH, JUIS TPOJOJKCHHS 00pa30BaHus U caM0o00pa3oBaHUS;

- OBJIaJIcHUE MaTeMaTUYECKHUMH 3HAHMSIMHU U YMEHHUSIMHU, HEOOXOAMMBIMHA B TIOBCEAHEBHOM >KHM3HU,
JUISS OCBOGHUSI CMEKHBIX €CTECTBEHHO-HAYUHBIX JUCHUIUIMH M JUCIHHIUIUH MPO(EeCCHOHATBHOTO
IUKJIA, JUIS TIOJIydeHHsl oOpa30BaHUs B 00JACTAX, HE TPEOYIOIMX YIIIyOJICHHOW MaTeMaTHYeCKOU
MOJTOTOBKH;

- TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HAa MPOTSKEHUU BCEH
KU3HU; CO3HATEIILHOE OTHOIIEHHWE K HENPEePhIBHOMY OOpPa30BaHUI0 KaK YCIOBHUIO YCIICIITHOM
npo¢eCCUOHAIBHON U OOIIIECTBEHHON JIEATEIbHOCTH;

- TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITEITLHOW TBOPUYECKOM M OTBETCTBEHHOM JCSITEILHOCTH;

- TOTOBHOCTHh K KOJUIGKTMBHOH paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMH B 00pa3OBaTENIbHOM,
O0IIECTBEHHO TOJIE3HOM, y4eOHO-UCCIIeIOBATEILCKOM, POSKTHON U APYTUX BHUJIAX JIEATEIHHOCTH;

- OTHONIEHHUE K NMPOPECCHOHATHHOM JACATEIHPHOCTH KaK BO3MOXXHOCTH y4YacTHUsl B PEUICHUHU JIMYHBIX,
OOIICCTBEHHBIX, TOCYIAPCTBCHHBIX, OOIIEHAIIMOHAIBHBIX ITPOOIIEM;

* MemanpeoMemHulx.

- YMEHHME CAMOCTOSITEJIBbHO ONPEAEIATh LU JEATEIIbHOCTH M COCTaBIISITh IUIAHBI JIEATEIbHOCTH;
CaMOCTOATENIbHO OCYILECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH JAESATEIBHOCTD; UCIOJIb30BaTh
BCE BO3MOYKHBIE PECYpPChl Uil JOCTMXKEHHS TIOCTABJICHHBIX WEJIECd W pealu3aluy IUJIaHOB
JEesITeNIbHOCTH; BHIOMPATH YCIICIIHBIC CTPATErHH B PA3JIMYHbBIX CUTYaIUAX;

- YMEHHUE TPOJYKTUBHO OOIIATHCS W B3aMMOJCHCTBOBATH B IMPOIECCE COBMECTHOW MEATEIHHOCTH,
YUUTBIBATh MMO3ULIMU APYTUX YUACTHUKOB JESATENbHOCTH, 3((EKTUBHO pa3peniatb KOH(IUKTHI,

- BJaJIcHUE HaBbIKAMH MO3HABATENIbHOM, Y4eOHO-HCCIEA0BATEIbCKOM U MPOEKTHOW NeATeIbHOCTH,
HaBBIKAMHU pa3pelieHusi MpoOjeM; CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY IIOMCKY
METO/IOB pELICHUS TPAKTUYECKUX 3a7a4, MPUMEHECHHUIO Pa3IMYHBIX METOJIOB [TO3HAHUS;

- TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOATENbHON MH(POPMAIIMOHHO-TIO3HABATEIHLHOMN JEATEILHOCTH,
BKIJIIOYAss YMEHHE OPHEHTUPOBATHCS B PA3NUYHBIX HMCTOYHHKAX HHQPOPMAIUH, KPUTUYECKU
OIICHUBATh U HHTEPIPETUPOBATH HH(DOPMAIIHIO, TOTYYAEMYIO U3 PA3IMUYHBIX HCTOYHUKOB;

- BIIQJICHUE A3BIKOBBIMU CPEICTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO M3JIaraTb CBOKO TOUKY 3pECHUS,
HCIOJIb30BATh aJICKBAaTHBIE SI3bIKOBBIE CPEACTBA;

- BJaJIeHUE HaBBIKAMU TIO3HABATENbHOM peQUIeKCHH KaK OCO3HAHHs COBEpIIAEMBIX JCUCTBUNA U
MBICTUTENIBHBIX MPOLECCOB, UX PE3YJIbTaTOB M OCHOBAHW, TPaHUIl CBOErO 3HAHMUS M HE3HAHUA,
HOBBIX ITO3HABATEJIbHBIX 3a/1a4 U CPEJICTB Il UX TOCTHIKECHUS,

- IEJICYCTPEMJICHHOCTh B TOMCKaX M TPHUHATHU PEHICHUH, COOOpPa3UTENIbHOCTh W MHTYHUIIUSA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIECHUN; CTOCOOHOCTh BOCIIPUHUMATH KPAcOTy M TAPMOHHIO
MHPA;

* npeomMemubix:

- c(hopMUPOBAaHHOCTH TIPEACTABICHUI O MaTeMaTWKE KaK 4YacTH MHUPOBOM KYyJbTYPhl U MECTE
MaTEeMaTHKd B COBPEMEHHOM IUBWIM3AINK, CIOcOo0ax OMHCAHMS SBICHHM peallbHOTO MHpa Ha
MaTeMaTHYECKOM SI3BIKE;

- cOpPMUPOBAHHOCTh TMPEJACTAaBICHUM O MaTeMaTHMYECKUX TMOHATHSAX KaK BaKHEHIINX
MAaTeMaTUYECKUX MOJENSIX, MO3BOJSIONIMX ONHUCHIBATh W W3y4daTh pa3HbIE MPOIECCHl U SIBJICHHUS;
IMOHMMAaHNE BO3MOXXHOCTU aKCUOMAaTHYECKOTO IIOCTPOEHUSI MAaTEMaTUYECKUX TEOPHUIA;

- BJIQJICHUE METOJAMH J10KA3aTeJIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE UX NPUMEHATH, IPOBOJIUTH
JIOKA3aTeIIbHbIE PACCYXKIACHHUS B XOJI€ PELICHUS 3a/1a4;

- BJIAJICHUE CTAaHJAPTHBIMH NpPUEMaMH PEIICHUS PAUUOHAIBHBIX M  HPPALMOHAIBHBIX,
[OKA3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHWM U HEPABEHCTB, HUX CHUCTEM;
HCMOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHUCIE JJI1 MOMCKA MYTH PEUICHUS U
WUTIOCTPALIMU PELIEHUS YPABHEHUN U HEPABEHCTB;
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- c(hopMHpOBAaHHOCTH TPEICTABICHUN 00 OCHOBHBIX MOHATHSIX MaTEeMaTHMYECKOTO aHalIW3a U UX
CBOWCTBaX, BIIQJICHUE YMEHHEM XapaKTepU30BaTh IMOBeneHUE (YHKIMUH, HCIOIb30BaHUE
MOJIYYEHHBIX 3HAHUM U1 OIMCAHUS U aHAIN3a PEAIbHBIX 3aBUCUMOCTE;

- BJIaJICHHE OCHOBHBIMHU MOHATHUSAMH O IUIOCKHX U MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PHUTypax, UX
OCHOBHBIX CBOMCTBax; C(OPMUPOBAHHOCTb YMEHHS pacro3HaBaTh TeOMETpUYecKkhe (QUrypel Ha
yepTekax, MOJICISIX U B PeabHOM MHUPE; IPUMEHEHNE N3YYEHHBIX CBOMCTB F€OMETPUUECKUX (DUTYD
1 (GOpMYII AJIs PELICHUsI TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C MIPAKTUUECKUM COICpKAHUEM;

- copMHPOBaHHOCTh TPEACTABICHUN O TMPOLECCax M SBJICHUAX, MUMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHpPE, OCHOBHBIX IOHSATHSIX
3JIEMEHTAapHON TEOPUM BEPOSATHOCTEW; YMEHUH HAXOAWTh M OLIEHUBATh BEPOSITHOCTU HACTYILJICHUS
COOBITUH B MIPOCTEHIIMX MPAKTHUYECKUX CUTYallUSIX U OCHOBHBIC XapaKTEPUCTHKHU CIIYy4alHBIX
BEJIMYNH;

- BJIaJICHUE HAaBBIKAMM MCIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM IIPHU PELICHUHU 3a/1a4.



5. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEAMETA

5.1. O0beM yueOHOr0 npeaMera M BUAbI y4eOHOH padoThI

Pabouast yueOHasi mporpamMma mpeMeTarnocTpoeHa 1Mo MOAYJIbHO-0JI0uHOMY TipuHIUIy. [Ton
MOJIyJIEM TOHUMAETCsl YKPYITHCHHAs JIOTUKO-TIOHSITHIHAS TEeMa, XapaKTEepPH3YIOMIAascs OOIIHOCTHIO
UCIOJIB3yEMOT0 MOHITUHHO-TEPMUHOJIOTHYECKOTO amnmapara. Kaxaplii MOAyJlb COCTOMT W3 OJHOM
WM HECKOJIbKHX OJIOKOB. B Tabmuiie 2 ykazaH o0beM BpeMeHH, 3alUIAaHMPOBAHHBIA Ha pealli3alluio
BCEX BHJIOB y4eOHOH pabOTHI.

Tabmuma 2 - O0beM BpeMEHH, 3alUIAHUPOBAHHBIM Ha peaiu3alliio BCEX BHJIOB y4eOHOM
paboTHhI

Buj yueOHoii padoThl O0bem yacoB
O0bem o0pa3oBaTeIbHOI POrpaMMBbl 240
O0bem padoThl 00y4aOIIMXCH BO B3aNMO/IeliCTBHH C NpenojgaBartesiemM 234

B TOM 4HUCJIC:

Teopetuueckoe o0ydyeHue 78

MPAKTUYECKHUE 3aHATHS 156

CamocrosiTesibHas padora -

[TpomexyTouHas aTTecTanus (IK3aMeH) 6

5.2. TemaTuyeckuii IUIAH 10 NpeMeTy B pa3pe3e MoayJiei

o KomngectBo
5 % AyJMTOPHBIX YACOBB | & =
7w 5 TOM YHCIIE ) I
; g E 51 S
Haumenosanue mopnyiei u rem E S < g e a § S &
SE5] 5 |EgFdgl e
STE| B|g5dEFE ®
z T
1 cemecTp
Mopyasb 1. /lelicTBUTEIbHBIE YU CJIA 24 16 4 12 8
Tema 1.1. [eiictBurensHsle uwucna. [Ipubmxenue
JNEHUCTBUTENBHBIX  YUCEI KOHEYHBIMH  JECSITHUYHBIMU 6 4 2 2 2
JPOOSIMH.
Tema 1.2. ITorpemrHocTy MpUONMKEHUH M BBIYMCICHUM.
[IpakTueckue mpueMbl BBIYUCICHUH ¢ MPUOINKEHHBIMU 6 4 1 3 2
JAHHBIMH.
Tema 1.3. Apudmernyeckuii KOpeHb N-OH CTENEHHU. 4 2 1 1 2
Tema 1.4. Pemenue ypaBHEHMH M HEPABEHCTB C OIJHOU 8 0 2
NepEeMEHHON.
MopnyJb 2. DyHKIMH, HX CBOHCTBA U rPaQuKH 33 16 4 12 17
Tewma 2.1. Yucnoast pyHKITHSI. 5 2 1 1 3
Tema 2.2. I'papuku GyHKIMHA. 4 2 0 2 2
Tema 2.3. MOHOTOHHOCTB, OTPAaHUYEHHOCTh, YETHOCTh U 4 5 1 1 9
HEYETHOCTH, IEPUOJAMIHOCTD (DYHKITHH.
Tema 2.4. O6patHas GyHKIHS 4 2 0 2 2
Tewma 2.5. llpenen dyHKIMH B TOUKE. 4 2 0 2 2
Tema 2.6. HenpepbIBHOCTH (PYHKIIMH B TOYKE M Ha 6 2 1 1 4
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npomexxyTke. CBOMCTBA HENTPEPHIBHBIX (YHKIIUNA

Tema 2.7. Ilpenen ¢pynkuuu Ha 6eckoHeunoctu. [Ipenen

o 6 4 1 3 2
YHCIIOBOM MTOCIE10BATEIbHOCTH.
Monayasb 3. [loka3aTe/ibHas, Jorapupmuyeckas u 42 30 12 20 10
cTeneHHast QyHKuuun
Tema 3.1. Crenennast GyHKIUs, €€ CBOWCTBA U TpaduK. 4 2 2 0 2
Tewma 3.2. VppanuoHanabHble ypaBHEHUS! M1 HEPABEHCTBA 6 4 2 2 2
Tewma 3.3. IlokasarenbHas ¢pyHkius. Ee cBoiicTBa n
2 2 1 1 -
rpaduk.
Tewma 3.4. TlokazarenpHble ypaBHCHHsI 1 HEPABCHCTRBA. 10 8 2 6 2
Tewma 3.5. Jlorapudmer. ColicTBa jorapumMos. 6 4 1 3 2
Tewma 3.6. Jlorapudmudeckas GyHKIUs, €€ CBOMCTBA U
14 12 4 8 2
rpaduk. Jlorapupmudecknue ypaBHEHUS] 1 HEPABEHCTBA.
Moay.nb 4. Tpuronomerpudeckue pyHkiumn 52 36 14 22 16
Tema 4.1. CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIa. 4 2 1 1 2
Tema 4.2. Tpuronomerpuieckue GyHKINN YACIOBOTO 6 4 5 5 2
apryMeHTa, 3HaKU UX 3HAYCHUH.
Tema 4.3. CooTHOILIEHUSI MEX1Y TPUTOHOMETPUUECKUMU
(GYHKIIUSMU OJTHOTO apryMeHTa. TpUroHOMeTpuYecKre 6 4 1 3 2
TOKJIECTBA.
Tema 4.4. YeTHOCTb U HEYETHOCTh TPUTOHOMETPUUYECKHIX
¢bynkuuii. DopMyssl IBOHHOTO U TOJIOBUHHOTO 8 6 1 5 2
aprymenTa. @opMysibl IpUBEJCHHUS.
Tema 4.5. IIpeoOpa3oBaHusi CcyMM TPUTOHOMETPHUUECKUX
¢dbynkuumii B npoussenenus. [IpeodbpaszoBanue 6 4 2 2 2
MIPOM3BENICHHUI TPUTOHOMETPHUECKUX (DYHKIIUH B CYMMBI.
Tema 4.6. CBolicTBa U rpad)uK¥ TPUTOHOMETPHUIECKUX
o 6 4 2 2 2
¢bynkuuid. OOpaTHbIe TPUTOHOMETPHUYECKUE (DYHKITUH.
Tema 4.7. Pemenue npocTeUImx TpUroHOMETPUUYECKUX 8 6 3 3 2
YpPaBHEHUH.
Tewma 4.8. PenieHne TpPUrOHOMETPUYECKUX YPABHEHHH. 8 6 2 4 2
1 (o6o6maromas paboTa nmo utoram 1 cemectpa) 2 2 - 2 -
Hroro 3a 1 cemectp: 153 102 34 68 51
2 cemecTp
Monayasb 5. IlpsiMble H IVIOCKOCTH B MPOCTPAHCTBE 36 26 8 18 10
Tema 5.1. AkcHOMBI CTEpeOMETPUH U MPOCTEUIITNE 4 5 1 1 5
CIICICTBUS M3 HUX
Tema 5.2. B3auMHO€E pacroyiokeHNE ABYX NPSMBIX B 4 4 2 2 i
MPOCTPAHCTBE. YTOJ MEXKY HUMH.
Tema 5.3. IlapamienbHOCTh IPSIMON U MJIOCKOCTH.
[TapamtensHOCTB TI0CKOCTEN. I1apamiensHoe 4 4 1 3 )
MIPOEKTUPOBAHKE U ero cBoiicTBa. M300paxenue puryp B
CTEpEOMETPHH.
Tema 5.4. IleprieH AMKYISIPHOCTH NPSIMON M TJIOCKOCTH. 2 2 0 2 -
Tema 5.5. CBs3p MEX 1y NapaJlJIEIbHOCTBIO U
MEPIEeHIUKYJISIPHOCTHIO MPSAMBIX U TIOCKOCTEH. 4 2 1 1 2
OproroHanbHOE IPOESKTUPOBAHHUE.
Tema 5.6. [lepneHauKysIsip U HAKJIOHHAS. YTOJ MEXIY 5 4 1 3 2
IIPSIMOM U INIOCKOCTBIO.
Tema 5.7 JIByrpaHssiii yroJ. 4 2 0 2 2
Tema 5.8 IleprnieHIUKYJIIpHOCTD ABYX IUNIOCKOCTEM. 8 6 2 4 2
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Moay.b 6. BekTOpbI 1 KOOPAUHATHI 16 10 4 6 6
Tewma 6.1 BekTophl Ha MJIOCKOCTH U B TPOCTPAHCTBE.
JleiicTBus Han BekTopaMu. Pa3noxxenue BekTopa Ha 4 2 1 1 2
COCTaBJISIIOLIHE.
Tema 6.2 [leiicTBUS HaJ BEKTOpAMH, 3aJJTaHHBIMHU 4 5 1 1 2
KOOpJMHATaMH.
Tema 6.3 dopmyna 11 BBIYUMCICHUS JJIMHBI BEKTOPA, 2 5 0 5 i
paccTOsIHUE MEX]Y IBYMSI TOUKaMHU.
Tewma 6.4 Tlpocrelimue 3a1a4u B KOOPIMHATAX 6 4 2 2 2
Moayasb 7. I'eomeTpuyeckue Tejia 50 34 10 24 16
Tema 7.1 IloHsTHE O TEOMETPUUECKOM TEJIE U €TO 6 5 2 0 4
MTOBEPXHOCTH.
Tema 7.2 Tlpusma. [lapamnenenunes u ero CBOICTBA. 10 6 2 4 4
Tema 7.3 [Tupamuna. CBocTBa apauieIbHBIX CEUCHHI 5 6 1 5 i
B [IUpaMUJIE.
Tema 7.4 TloHsiTHE O TPaBUILHBIX MHOTOTPAaHHUKAX. 4 2 1 1 2
Tema 7.5 IloBepxHocTu BpaieHus. Tena BpanieHus.

6 4 1 3 2
[wimHap 1 KOHYC.
Tewma 7.6 lap u chepa. BzaumHoe pacnosioxeHue 4 1 3 i
TUIOCKOCTH | mapa. KacaTenpHasi I0cKoCTh K cdepe.
Tema 7.7 O6beMbl reOMETPUYECKUX TEl. 6 6 0 6 -
Tema 7.8 Tlnomaas NOBEPXHOCTEN T€OMETPUUECKUX TEIl 8 4 2 2 4
Moayan 8. [IpousBoaHasi U ee NPUIOKEHHUS 24 18 6 12 6
Tewma 8.1 Ionsitue npousBoaHON. Beruncienue 6 4 1 3 2
MIPOU3BOIHBIX
Tema 8.2 MEX&HI/I‘ICCKHﬁ Y TEOMETPUYECKUNA CMBICIT 4 4 1 3 i
MIPOU3BOIHOM.
Tewma 8. 3 MccnenoBanve GyHKITUU C IIOMOIIBIO 6 6 2 4 i
MPOU3BOIHOM.
Tema 8.4 IlpaBuio quddepeHrpoBaHus CIOKHON

8 4 2 2 4
GyHKIMH.
MopayJb 9. HTerpaJ u ero npuioKeHust 32 20 8 12 12
Tema 9.1 TlepBooOpa3nas. [IpaBuno Hax0XACHUS 2 5 1 1 i
11epBOOOPA3HBIX.
Tema 9.2 HeonpeneneHHBIH HHTETPal M €0 CBOWCTBA. 10 6 3 3 4
Tema 9.3 OnpeneneHHbIi HHTErpal U €ro 2 5 2 0 i
Ir€OMETPUYECKHUM CMBICI.
Tema 9.4 OcHOBHBIE CBOMCTBA U BBIUUCIEHUE 10 6 2 4 4
OIpeIeIEHHOT0 NHTErpaa.
Tewma 9.5 Breruncrienne mioniaien miockux Guryp ¢ 2 5 0 2 i
ITOMOUIBIO ONPEAEIEHHOr0 HHTErpaa.
Tema 9.6 Pemenue npukiIaaHbIX 33724 ¢ TOMOIIBIO 6 5 0 5 4
OIIPEAEIEHHOI0 HHTETPaIa.
Moayas 10. InddepennuaibHble ypaBHeHUs 12 8 2 6 4
Tema 10.1 Tuddepennpansabie ypaBHEHUS IEPBOTO 5 5 2 0 i
MOpSJIKA.
Tema 10.2 TuddepenHumanbHble ypaBHEHUS C 4 5 0 2 2
pa3aeNSIoIUMUCS TEPEMEHHBIMHU.
Tema 10.3 [Iuddepenunanpable ypaBHEHUS BTOPOTO 2 2 0 5 i
MOpSIKA.
Tema 10.4 YpaBHeHHE TapMOHHUYECKUX KOJICOaHUH. 4 2 0 2 2
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Monayas 11. 3JIevMeHTbI TeOPUU BEPOSITHOCTEH U 28 16 6 10 12
MATeMATHYECKOI CTATHCTUKH

Tema 11.1 Cy4aiiHbIi ONIBIT M CITy9aifHOE COOBITHE. 5 5 5 0 4
OTtHOocHTeNbHAs YacTOTa. BeposATHOCTH COOBITHSL.

Tema 11.2 OcHOBHBIC TOHATHS KOMOWHATOPHKH. 4 4 0 4 -
Tema 11.3 Omneparuu Hag cOOBITUAMU. TeopeMbl 4 4 0 4 i
CJIOKEHUSI U YMHOKECHHSI BEPOSITHOCTEH.

Tema 11.4 [IuckpetHas ciryyaiiHas BeIMYMHA, 3aKOH €€

pacrpenenenus. YuciioBble XapaKTePUCTUKH TUCKPETHOM 8 4 2 2 4
CIIy4aiiHOM BEJIWYUHBL.

Tema 11.5 Tlonstue o 3akoHe O6onbimux yucen. [lonsrue 5 5 5 0 4
0 3a/1a4aX MaTeMaTUYECKOM CTaTUCTUKHU.

Hroro 3a 2 cemectp: 198 132 44 88 66
HToro mo jucuunjinHe: 351 234 78 156 117

5.3. TemaTuyeckuii NJIaH U coJep:KaHue YUeOHOI0 MpeaMeTa
Jl1s XapakTepUCTUKU YPOBHSI OCBOCHMsI YUEOHOI0 MaTepuaia MCIONb3YIOTCs CIEIYoIne

0003HaYEeHUS:

1. — o3HaKOMUTENBHBIH (Y3HaBaHUE paHEee U3YUYECHHBIX 00BEKTOB, CBOHCTB);
2. — pEeNpOAYKTUBHBIN (BBIIOJHEHUE NEATEIBHOCTH MO 00paslly, MHCTPYKLUMH WIH IOJ

PYKOBOJICTBOM)

3. — MPOIYKTHBHBINA (IUTAHUPOBAHHUE M CAMOCTOSITEIBHOE BBIMIOJIHEHHE JEATEIBHOCTH,
pelieHre IpoOIEMHBIX 3a71a4)

HaumenoBanue Copneprkanue yaeOHOro MaTtepuasa, 1adopaTopHbIe, O6bém | Yposers
pa3aenoB MOJyJiel U | IPaKTUYEeCKUe, KOHTPOJIbHBIE M CAMOCTOsATEIbHAs paboTa
4acoB OcBoeHus
TEeM o0yyJaronmxcs.
1. 2. 3. 4,
1 cemecTp

Mopayas 1. [lelicTBUTE/IbHbIE YN CJIA 16

Tema 1.1. Coaep:xxanue yueOHOIro MaTepuaJia:

[ericrBuTenbHbIe Harypaneuble yncna. L{ensie uncna. PanuoHanbHble yncia. 12

ymcina. [Ipubnmxenne | ApupmMerndeckue IeHCTBUS HaJ palliOHATbHBIMU YHCIaMH. 1 '

JeHCTBUTEIBHBIX [Tepuoanueckast 1poOk.

yKcesl KOHEUHbIMU Copepxxanue ydyeOHOIro MaTepuaJa:

JECATUYHBIMU [enenue uncna ¢ ocratkoM. beckoneuHast neproanyueckas 1 19

JPOOSIMH. necsiTuuHas Apoos. [IpencraBienne 6eckOHEUHOM ’
MEePUOANYECKON IpoOu B BUAE NECATHIHOM.
IIpakTuyeckoe 3anaTueNel Apupmernueckue eicTBUSL 2 23
HaJ paloHaabHbIMU uncaamu. [leproandeckas 1poOb ’
BueaynuTopHasi camocTosiTe/ibHas padora cryaeHTa Nel
BrlnonHeHne pacyeTHOro 3aJjaHus Mo NpeIyI0KEHHOMY 2 3
ITOPUTMY € UCHOJIB30BaHUEM KapTOUEK-MHCTPYKIUH.

Tema 1.2. Conep:xxanue yueOHOIro MaTepHaJia:

[TorpemnocTn WppauronansHoe uncio. [lonoxurenbubie u 1 19

NPUOJIVKEHUN 1 OTpuLaTeNIbHbIE HPpaLlMOHANIbHBIE yncia. JleficTBUTeIbHOE ’

BBIYMCIICHHM. YHUCIIO.

[IpakTrnueckue IIpakTuyeckoe 3anaTueNe2 ApudmeTrueckue onepanuu

IIPUEMBI BBIYUCIIEHUN | HaJ NeHCTBUTENBHBIMU YncIaMu. Molylb JeCTBUTETLHOTO 1 2,3

C MpUOIMKEHHBIMU qucia.

TaHHBIMHU. IpakTuyeckoe 3anaTueNe3 Pemenue 3a1a4 no teMe 9 23
«JleiCTBUTEILHBIC YUCTIAY. ’
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BueayauropHasi camocTrosiTe/ibHasi padora cryaeHnta Ne2
Pentenue 3anau 1o teme «JleficTBUTENbHBIC YUCIIAY.

Tema 1.3
Apudmernueckuit
KOpEHb N-0M CTeNeHU

Conep:xkanue yueOHOro marepuasa: [lonkopennoe
BeIpakeHue. KBagpatusiii kopeHs. KyOndeckuii KOpeHb.
Apudmerndeckuii kopeHs N-oii ctenenn. Kopens HeuéTHOU
CTENEHM U3 HaTypanbHOro yncia. CBoicTBa
apuQMeTUYECKOro KOpHs N-0il cTeneHu.

2,3

IIpakTyeckoe 3anaTeNe4 CreneHp ¢ palliOHAIBHBIM
nokasaresneM. CBOICTBa CTENEHH ¢ PALlMOHATIbHBIM
IIOKa3aTeJIEM.

2,3

BueayauropHasi camocrosiTe/ibHasi padora crynedra Ne3
Pabora ¢ 1onosHUTENBHON JUTEpaTYpOl IO TEMaM:
«Mcropus OTKpBITUS NOHATHS KOPHS», «/l0Ka3aTenbcTBO
CBOMCTB KOpHSD».

Tema 1.4. Pemenue
YpPaBHEHUU U
HEPABEHCTB C OJHOM
IIEPEMEHHOM.

IIpakTnyeckoe 3ansiTueNeS Penienve ypaBHeHUM 1
HEPaBEHCTB C OJHOMU IepeMeHHON. KOMIIIIEKCHbIE YncIa.
JlelicTBus HaJl KOMIIJIEKCHBIMH YHCIIAMH.

1,2

IIpakTuyeckoe 3anaTneNe6 Penienue ypaBHeHUI U
HEPaBEHCTB C OJIHOU IepeMeHHOM. KOMIIIEKCHbIE YncIa.
JlelicTBUS HaJl KOMIIJIEKCHBIMH YHCIIAMHU.

2,3

IIpakTuyeckoe 3anaTueNe7 PenieHue ypaBHEHU U
HEPABEHCTB C OJIHOM TTEPEMEHHOM.
JlelicTBUA HaJl KOMIJIEKCHBIMU YUCJIAMH.

2,3

BueayauropHasi camocTosiTeJibHas padora cryaeHTa Ned
Pemenne MJI3 Nel, Bkirouaroriee penieHue 3alanuid ¢
KOPHSIMH N-OH CTETEHU, U YPaBHEHUs U HEPABEHCTBA C
OJIHOY ITEPEMEHHOM.

Moayasb 2. DyHKUMH,

HUX CBOMCTBA M rpadukn

16

Tema 2.1. Yucaosas
GyHKIMSL.

ConepixkaHue y4eOHOro MaTepuasa:
Yucnoas Qynkuus. CiocoObl 3a1aHus QYHKIUU.

1,2

IIpakTuyeckoe 3anaTueNe7 ApudmeTrueckue onepanuu
Haj pyHKuuaMu. CroxxHas QyHKIuS.

2,3

BueayauTopHas camocTosiTe/ibHAas padora cryaeHTa NeS
Pabota ¢ yueOHOM tuTepaTypoit o TeMaM:
«QneMeHTapHble QYHKINNY; «ApU(pMETHUECKHIE ONepalun
Ha/l QyHKIUAMNY; «Clio)kHast QYHKLUS».

Tema 2.2. I'paduxu
GyHKIMIM.

IIpakTnueckoe 3ansaTueNe§ IIpocteiime npeodpa3oBanus
rpaduKoB QYHKIUH.

2,3

BueaynuTopHas camocTosiTeibHasA padora cryaeHTa Ne 6
Brmmonmaenne WHIAWBHUAYAJIbHOI'O IIPOCKTA HA TEMY
«3HaueHue U UCTOPUS MOHATHS Jorapupma.

Tema 2.3.
MOHOTOHHOCTb,
OTPaHUYECHHOCTb,
YEeTHOCThb U
HEYETHOCTD,
MEPUOJINYHOCTD

byHKIUN.

Conep:xkanue yue0HOro Mmarepuasa:

MoHnoTtoHHOCTh hyHKIIMU. OrpaHUYEHHOCTh () YHKIUH.
YeTrHOCTh U HEUETHOCTh QyHKIUU. [TleproauyHocTs
(YHKIIMH.

1,2

IIpakTuyeckoe 3ansiTHeN29 UeTHOCTh U HEYETHOCTh
¢yskiuu. [lepuoauunocTs QyHKIUH.

2,3

BueayauropHasi camocTosiTeJIbHAas padora cryaeHTa Ne7
HccnenoBatenbckas padoTa Ha TeMy «lIpumenenue
MOHOTOHHOCTH (PYHKIIMH MPH pEIIeHUH YpaBHEHUN U
HEPABEHCTB)
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IIpakTuyeckoe 3anaTueNe10 Ob6patHas QyHKIUSA

Tema 2.4. ObpaTtHas [Toctpoenue rpadkoB B3aMMOOOPATHBIX PYHKIIHIA 2 1,23
byHKIIHS BueayauropHasi camocrosiTe/ibHasi padora cryaeHTa Ne§ 5 3
[TocTpoeHue rpaikoB B3auMOOOPATHBIX (PYHKIHUH.
IIpakTnyeckoe 3ansitue Nell
[Tpenensl GyHKIIUU B TOUKE. 2 1,2,3
Tema 2.5. Tipeen OCHOBHBIE CBOICTBA IIpeea.
(byHKIIH B TOUKe. BHeayL[I/ITOI)HaﬂucaMOCTOHTeJ{LHaH pab6ora crynenra Ne9
Pabora ¢ yueOHoi1 nuTeparypoii no Teme «HenpepbIBHOCTD 2 3
(GyHKLIMU B TOUKE U Ha IPOMEKYTKe. J[Ba 3aMedaTenbHbIX
npeenay.
Tema 2.6. Coaepxxanue yueOHOIro MaTepuaJa:
HenpepsiBHOCTD HemnpepbIBHOCTh (YHKIIMHM B TOYKE U HE IIPOMEKYTKE. 1 1,2
¢ynkunu B Touke 1 Ha | CBONCTBA HEMPEPHIBHBIX (DYHKITHA.
MIPOMEKYTKE. IpakTuyeckoe 3anaTueNe 12 Brinonnenue 3ajanuii no 1 23
CaoiicTBa BBIUMCJICHHIO MPEJENIOB B TOUKE U HA OECKOHEUHOCTH. ’
HENPEPBIBHBIX BHeaynuTopHas camocTosiTe/IbHasA padoTa cTy/ieHTa
GyHKIUI Nel0 Pemrenue M3 Ne2, BKItO9aroiee 3agaHus 1Mo 4 3
BBIUMCJICHHIO MPEJEJIOB B TOUKE U HA OECKOHEUHOCTH.
Tema 2.7. Ilpenen Conep:kanue y4eOHOT0 MaTepuaJia:
(GyHKIIMM Ha [Ipenen pyHKIMU HA OECKOHEUYHOCTH. 1 1,2
0ECKOHEYHOCTH. [Ipenen unciioBo nMocne0BaTeIbHOCTH.
[Ipenen unucnoBoit IIpakTuyeckoe 3anaTueNe 13 Pemenue 3a1a4 1o Teme. 3 2,3
NIOCJICIOBATEIbHOCTH. | BHeayAuTOpHAasi caMOCTOsITeIbHAS padoTa CTyAeHTa
Nell 2 3
Perenrie BapuaTHBHBIX 337a4 10 TEME.
Mopayas 3. [loka3atenbHas, JorapugmMuyeckas U cTeneHHas QyHKIHH 32
Coaep:xanue yueOHOro MaTepuaJia:
Crenenb ¢ NPOU3BOJILHBIM JEUCTBUTEIBHBIM I10KA3aTEIEM U 9 19
ee CBOICTBa. ’
Tewma 3.1. Crenennas .
- Crenennas ¢yukuus. Ee cBolicTBa u rpaduk.
¢byHKIMS, ee CBOMCcTBa
# rpaduK. BHeaynuTopHasi camocTosiTe/IbHasA padoTa cTy/ieHTa
Nel2 2 3
Brmonnenue 3a1anunii Ha peoOpa3oBaHUE PAIHOHAIBHBIX,
UPPAILMOHAIBHBIX CTETIEHHBIX BBIPAKEHHH.
Copepxxanue y4eOHOTro MaTepuaJa:
HppanmoHanbHble ypaBHEHUS. 2 1,2
Tenta 3.2 WppanmoHaibHble HEpaBEHCTBA.
HeMa N IIpakTyeckoe 3ansaTue Nel4 2
PPAIMOHAILHEIE HppanmoHanbHble ypaBHEHUS. 2,3
yYpaBHEHMS U
HepaBeHCTBa HppaunoHajibHble HEPaBEHCTBA.
BueaynuTopHasi camocTosiTe/IbHasA padoTa cTy/ieHTa 2
Ne13 BrinosiHeHHE WHANBUYAIBHOTO IPOEKTa HA TEMY: 3
«Mcropust pa3BUTHS CTEPEOMETPUIN»
Tewma 3.3. Conep:xanue yueOHOIro MaTepHaJia: 12
[Toka3zaTenbHas [ToxazarenpHas GyHKIMHU, €€ CBOWCTBA U Ipaduk. 1 ’
¢ynkuus. Ee IIpakTnyeckoe 3ansaTne NelS 1 23
CBOIicTBa U rpaduk. [TokazarenpHas (YyHKIUHU, €€ CBOWCTBA U Ipaduk. '
Tema 3.4. IIpakT4eckoe 3ansaTue Ne 16
[ToxazarenbHbIE Pemienune nmpocrelyx nokasareinbHbIX YpaBHEHHMN. 2 1,2

ypaBHEHHMSI U

Pemienue HpOCTCﬁLHPIX ITOKa3aTCIIbHBIX HCPABCHCTB.
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HEPaBEHCTBA.

IIpakTnyeckoe 3ansitue Ne 17
Pemienne nokasaresbHbIX YpaBHEHUIN CBOJSAILIMXCS K
MIPOCTEUILIVM.

2,3

Conep:xxanue yueOHOTro MaTepHaJia:
CucreMbl oKa3aTelbHbIX YPaBHEHUIA.
CucreMbl MTOKa3aTeNIbHBIX HEPABEHCTB.

1,2

IpakTnyeckoe 3ansitue Ne 18
CucreMbl TOKa3aTeNbHbIX YPAaBHEHUIA.
CucTeMbl T0Ka3aTelbHbIX HEPABEHCTB.

2,3

BHeaynuTopHasi camocTosiTe/IbHAsA padoTa CTyJAeHTa
Nel4 BeinosHeHHe 3aaHAiA Ha peoOpa3oBaHue
IIOKA3aTEJIbHBIX BBIPAXKCHUN.

Tema 3.5.
Jlorapudmel.
CaoiicTBa
Jorapu(pMoB.

Conep:kanue y4eOHOT0 MaTepuaJia:
Jlorapudmel 1 X CBOWCTBA.
HatypanbHble 1 1eCATUYHBIE TOTapU(PMBI.

1,2

IIpakTHyeckoe 3ansaTHe Ne 19
HarypanbHble U IeCITUYHBIE JIOTapH(MBL

2,3

IIpakTHyeckoe 3ansaTHe Ne 20
[IpeoOpa3oBaHue M BEIYUCICHNE 3HAYCHUH
JOTapu(PMHUECKUX BBIPAKECHUI.

1,2,3

BHeaynuTopHasi camocTosiTe/IbHAsi padoTa cTy/leHTa
Nel5 BrinosiHeHHE UHIUBUAYATBHOTO IIPOEKTA HA TEMY:
«[TonympaBuIbHbIE MHOTOT'PAHHUKID)

Tema 3.6.
Jlorapudmuueckas
¢byHKIMS, ee CBOMCcTBa
U rpaduxk.
Jlorapudmuueckue
yYpaBHEHMS U
HEPaBEHCTBA.

Conep:xanue yueOHOro MaTepuaJa:
Jlorapudmuueckas GyHKIMs, €€ CBOWCTBA U rpaduK.

1,2

IIpakTuyeckoe 3ansaTue Ne 21
Jlorapudmuueckas QyHKIMs, ee CBOWCTBA U rpaduK.

2,3

I[IpakTuyeckoe 3anaTue Ne 22
Pemenrie npocreimmx gorapuMuiIecKux ypaBHEHHIH.

1,2,3

Conep:xaHue y4eOHOro MaTepuaJia:
PemieHne npocTelinmx Jorapu)MUIeCKIX HEPABEHCTB.

1,2

IIpakTyeckoe 3ansaTue Ne 23
Pemenne npocreiimx jorapuMuyecKux HEPaBeHCTB.

2,3

Copeprxanue y4eOHOro MaTepuaJa:
Pemenne ypaBHEHUI CBOAAIIMXCS K IPOCTEHIIIAM
JOrapuPpMUIECKHM.

1,2

IIpakTuyeckoe 3ansitue Ne 24
Pemienne ypaBHEHHI CBOISIIMXCS K MPOCTEUILINM
Jorapu(MU4ECKuM.

2,3

IIpakT4eckoe 3ansaTue Ne 25
Pemenue cucrem norapuMuuecKiux ypaBHEHUN U
HEPABEHCTB.

2,3

BHeayauTopHas camocTosiTeJibHAas padoTa cTy/AeHTa
Nel6 PaboTa ¢ KOHCTIEKTOM JIEKIUNA B y4eOHHKOM,
COCTaBJICHHE TAOJHUIIBI ISl CHCTEMaTH3aIMK yaeOHOTO
Marepuaia Mo OCHOBHBIM CIIOCO0aM pelIeHHUs TTOKa3aTeIbHbIX
1 JIOrapu()MUIECKUX YpaBHEHUIA M HEPABCHCTB.

Mopayasb 4. Tpuronomerpuyeckne pyHKIIHHA

36
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Conep:kanue y4eOHOT0 MaTepuaJia:
Paagnannoe uzmepenue yrioB v ayr. COOTHOIIEHUE MEXKY

rpayCHOM M paliaHHOW MepamMu yria. 1,2
[ToBOPOT TOUKM BOKPYT Hadajla KOOPAHUHAT.
CuHyc, KOCUHYC, TAHT€HC, KOTAaHT'€HC YTJIa.
Tema 4.1. Cunyc, YL, T : T
IIpakTuyeckoe 3ansaTue Ne 26 Cunyc, KOCUHYC, TAHT€HC,
KOCHHYC, TAHTE€HC U 2,3
KOTaHT'€HC yIJia.
KOTaHT€HC YHCIa.
BHeayauTopHasi camocTosiTeJIbHAS PadoTa CTyIeHTa
Nel7
Pabora co cripaBouHOM IUTEPATYpPON JUIsl COCTABIICHUS 3
TaOJIMIBI COOTHOIICHU PaJIMaHHON U TPaTyCHOM MEphI
OCHOBHBIX YTJIOB.
Conep:kanue y4eOHOT0 MaTepuaJia:
Tpuronomerpuyeckue GyHKIIMHA YUCIOBOTO apPTyMEHTA, 19
3HAKU UX 3HAYECHUH. ’
Tema 4.2. IIpakTuyeckoe 3ansaTue Ne 27 Tpuronomerpuieckue 23
Tpuronomerpuyeckre | QyHKIMM YUCIOBOTO apryMEHTa, 3HAKHU UX 3HAYCHUH. ’
(Gynkuuu yucinosoro | Cogep:kanue yueGHOro MaTepuaJa: 12
apryMeHTa, 3Haku ux | YeTHOCTh U HEYETHOCTh TPUTOHOMETPHUUECKHUX (DYHKITHIA. ’
3HA4YCHU. IIpakTyeckoe 3ansaTHe Ne 28. UeTHOCTh U HEYETHOCTD 23
TPUTOHOMETPHUECKUX (PYHKIIMA. ’
BHeaynuTopHasi camocTosiTe/IbHasA padoTa cTy/ieHTa
Nel8 Pabora ¢ Tabimmamu bpanuca jyist BBIYUCIECHUS 3
CHUHYCa U KOCHHYCA.
Coaep:xanue yueOHOro MaTepuaJia:
CoOTHOIIIEHHE MEXK]Ty TPUTOHOMETPUIECKUMH ()yHKIIUSMH 1,2
Tema 4.3. OJTHOTO apTyMEHTA.
Coornomenus mexny | Hpakruueckoe sansarue Ne 29 CooTHOmEHNE MEKTY 23
TPUTOHOMETPUYECKAM | TPUTOHOMETPHIECKUMHU (DYHKLIMAMU OJHOTO apryMEHTA. ’
U pyaknusamu ogHoro | IIpakTuyeckoe 3ansitue Ne 30 TpuroHomeTpudeckue 23
apryMeHra. TOKJIECTBA. ’
Tpuronomerpuueckue | BHeayauTopHasi camocrosiTe/ibHasi paboTa CTyeHTa
TOKJIECTBA. Nel9 Pabota co cipaBOYHOM JIUTEpaTypoil 1O TeMe 3
«DopMyIbl NOJOBUHHOTO aprymenTta. ®opmyssl yrios 3o 1
4oy, (omepexarolee JoMalrHee 3aJaHue).
Copepxxanue y4eOHOIro MaTepuaJa:
Dopmyiibl cinoxenus. PopMyIbl JBOWHOTO U ITOJIOBUHHOTO 1,2
Tewma 4.4. YeTHOCTH U pMY pMYy '
aprymenT. @opMyIbl TpUBEACHUS
HEYETHOCTH
ITpakTyeckoe 3ansaTHe Ne 31 @opMyIIbl CI0KEHUS. 2,3
TPUTOHOMETPUUIECKUX »
. I[IpakTuyeckoe 3ansiTue Ne 32 ®opmMybl JBOHHOTO U
bynkuuit. opmynbl 2,3
. MIOJIOBUHHOTO apTYMEHT.
JIBOWHOTO U
HOJIOBHHHOLO IIpakTuyeckoe 3anaTue Ne 33 OopmyIibl IPUBEICHUS 2,3
BHeaynuTopHasi camocTosiTe/IbHAsA padoTa CTy/leHTa
aprymenTa. @opmyJibl cayaurop camoc Ov ¢ pabora ctyne
Ne20 BrimostHeHUE 3aJaHH, BKITFOYAIONTUX B ce0s paboTy
IPUBEJICHHUS. 3

MO0 HaXOXJACHUIO CUHYC4, KOCMHYCA, TAHI'CHCA U KOTAHI'CHCA
qucia.
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Conep:kanue y4eOHOT0 MaTepuaJia:
[IpeoOpa3oBaHue CyMM TPUTOHOMETPUUYECKUX (YHKIUHN B
MIPOU3BE/ICHUE.

Tema 4.5. .
[IpeoOpazoBanue MPOU3BEICHUN TPUTOHOMETPUUECKUX 2
[IpeoGpazoBanus . 1,2
(GYHKIHI B CYMMBI.
CyMM .
M [TepnoIMYHOCTD TPUTOHOMETPUUECKUX (PYHKITHI.
TPUTOHOMETPUIECKUX 9
yHKLIiE B Brruncnenue 3HaueHui ¥ npeoOpa3zoBaHue
YHI TPUTOHOMETPUYECKHX BBIPAKCHHIA.
MIPOU3BEACHUSI. =
IpakTnyeckoe 3ansitue Ne 34 BoluncieHue 3Ha4€HUN U
[IpeobpazoBanue . 2 2,3
. npeoOpa3oBaHUe TPUTOHOMETPUUYECKUX BBIPAKEHUI.
IPOU3BEICHUN
BueayauropHasi camocTosiTe/ibHAasi padoTa CTyIeHTa
TPUIOHOMETPHYECKUX | oo
. °
KIUH B CyMMBI. . .
PyH ™ Pabora co cnpaBouyHol nuTepaTypoir mo temam: «Cymma u 2 3
Pa3sHOCTh CUHYCOBY, «CyMMa U pa3HOCTb KOCHHYCOBY,
«CyMMa 1 pa3HOCTh TAHT€HCOBY.
Conep:xaHue yueOHOTro MaTepuaJa:
CpoiicTBa u rpauKu TPUTOHOMETPUUYECKUX (DYHKIIHIA: 1 1,2
CHHYC, KOCUHYC, TAHT'€HC U KOTAHT'CHC.
IIpakTuyeckoe 3anaTue Ne 35 CpoiicTBa U rpaduku
TPUTOHOMETPUIECKUX (DYHKIHUI: CHHYC, KOCHHYC, TAHT€HC U 1 2,3
. KOTAHT€HC.
Tewma 4.6. CpolicTBa u
rpaduKs Copneprxanue yueOHOro MmaTepuaJa:
OO6patHbIe TPUTOHOMETPUUECKHIE KI[MU: APKCUHYC
TPUTOHOMETPHUYECKUX p p p ynxu P Yo 1 1,2
. ApKKOCHHYC, apKTaHI'€HC U aPKKOTAHTE€HC, UX OMpeAeNeHus,
¢yukuuii. O6parHbie .
CBOWCTBA U TpaduKu
TPUTOHOMETPHYECKHE
e IIpakTnyeckoe 3ansaTue Ne 36 OOparHbie
' TPUTOHOMETpHUYECKHE (QYHKIMH: apKCUHYC, apKKOCHHYC, 1 23
apKTaHTeHC M apKKOTAHT€HC, UX OMpPE/ENICHUs, CBOMCTBA U ’
rpaduku
BHeaynuTopHasi camocTosiTe/IbHAsA padoTa cTy/leHTa
Ne22 TloaroroBka pedepara 1 Mpe3eHTAUN HA TEMY 2 3
«Mcroprs HAyKU TPUTOHOMETPUI
Copepxxanue y4eOHOTro MaTepuaJa: 1 12
YpaBHeHHe cosx=a ’
IpakTnyeckoe 3ansaTue Ne 37 YpaBHeHHE cosx=a 1 2,3
Conep:xanue yueOHOro MmaTepuaJa: 1 19
YpaBHeHHe sinx=a '
Tema 4.7. Pemienue -
9 IIpakTyeckoe 3anaTue Ne 38 YpasHenue sinx=a 1 2,3
OPOCTENIINX
Conep:xkanue yueOHOro MmaTepuaJa:
TPUTOHOMETPUUECKUX 1 1,2
N YpaBHeHue tgx=a.
ypaBHEHUH.
IIpakTyeckoe 3ansaTue Ne 39 YpasHenue tgx=a. 1 2,3
BHeayauTopHas camocTosiTeJIbHAas padoTa cTyAeHTa
No23 PaboTa ¢ KOHCTIEKTOM JIEKIUNA ¥ Y4eOHHUKOM JIIS 9 3
COCTaBIICHHE TAOJUIIEI OCHOBHBIX (POPMYIT peIIeHHUS
NPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUH.
CopaepixaHue y4eOHOro MaTepuaJa:
VYpaBHeHUs, cBOAALIMECS K KBaJpaTHBIM. OJJHOPOAHBIE U 1 1,2
Tema 4.8. Pemenne HEOJJHOPOJIHbIE YPAaBHEHUS IEPBOT0 U BTOPOTO MOPSIKA.
tpuronomerpuueckux | [lpakTuyeckoe 3ansitue Ne 40 YpaBHeHUs, CBOAIIMECS K 1 23
YpaBHEHUH. KBaJpaTHBIM. '
IIpakTuyeckoe 3ansitue Ne 41 OgHopoaHbie U 2 23
H

HEOJHOPOJIHbIE YPABHEHMS IEPBOTO M BTOPOTO MOPsIJIKA.
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Conep:kanue y4eOHOT0 MaTepuaJia:

YpaBHeHUs1, pelIaeMble pa3ioKEeHUEM Ha MHOKUTENN ! 12
IIpakTnyeckoe 3ansitue Ne 42 YpaBHEeHUs, periacMble 1 23
pa3JIOKEHUEM HAa MHOXKUTEIN ’
BueayauropHasi camocTosiTe/ibHAasi padoTa CTyIeHTa
Ne24 Pabota ¢ yueOHHKOM; CITPABOYHBIM MaTEPHUAIIOM; 9 3
TabJIMLIaMu 1715 3aKPEIUICHUs U CUCTeMAaTU3alliy 3HaHUH.
fgﬁ;ﬁﬁom/la KonTpoabHasi padora 2
2 ceMecTp
Moayab 5. IlpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE 26
Copaepxxanue yueOHOro MaTepuaJa:
[IpenmeT crepeomMeTpun. AKCMOMBI CTEPEOMETPHH. 1 1,2
IIpocreiiue cieICTBUS U3 AKCUOM.
Tema 5.1. Akcuombl IIpakTnyeckoe 3ansiTue Ne 43 [IpocTeiimue cieacTBus u3 1 23
CTEPEOMETPUHN U AKCHOM. ’
npocTeuime BHeaynuTopHasi camocTosiTe/IbHAsI padoTa CTy/JAeHTa
CJIEICTBUS U3 HUX Ne25
BerlnonHenne MHAMBUAYaJIbHOTO IPOEKTa Ha TeMy: ««Poiib 2 3
Ncaaka Hrrotona u Kapna JleliOnuna B co3nanuu
T depeHIIMaTbHOTO HCYUCICHUS»
Tema 5.2. Bzaumuoe Copaepxxanue yuyeOHOro MmarepmaJa:
pacnoioKEeHUE ABYX B3aumHoe pacnonoxeHue JByX MpsIMbIX B IIPOCTPAHCTBE. 2 1,2
MPSIMBIX B Yron Mexy NpsiIMbIMH.
IIPOCTPAHCTBE. YOI IpakTnyeckoe 3ansitue Ne 44 Penienue 3a1a4 Ha 2 23
MEX1y HUMH. pacIoyIoKEHUE JIBYX MPSIMBIX B IPOCTPAHCTBE. ’
Tema 5.3. Conep:kanue y4eOHOT0 MaTepuaJia:
[TapannensHOCTH [TapauiennbHOCTh TPSAMON U TIJIOCKOCTH. 1 1,2
npsMoil ¥ miockoctu. | [lapannenabHOCTh MIIOCKOCTEM.
[TapamiensHOCTH IIpakTuyeckoe 3ansitue Ne 45 Pemenue 3aay Ha 1 2,3
IIJIOCKOCTEM. [1apajuIeIbHOCTh IPSIMOM U IJIOCKOCTH.
[TapamensHoe
HPOCKIVIPOBATHE U IIpakTyeckoe 3anaTue Ne 46 [TapamiensHoe 2 2,3
€ro CBOMCTBA. .
IPOEKTUPOBAHUE U €ro cBoiicTBa. M300paxenue puryp B
N300paxkenue ¢puryp
CTEPEOMETPUHU.
B CTEPEOMETPUHU.
Tema 5.4. IIpakTuyeckoe 3anaTue Ne47 [leprneHIuKyIIpHOCTD 2
[TepnieHAUKYIAPHOCTD | MPAMOMN M IUIOCKOCTH. [IpH3HaK NepneHauKyIIPHOCTH IPSIMOU 2,3
IPSIMOM M INIOCKOCTH. | M IUNIOCKOCTH.
Tema 5.5. Cs13p Copeprxanue y4eOHOro MaTepuaJa:
MEXITY CBs13b MEX1y MapaieTbHOCTHIO U 1 1,2
NapauIeIbHOCTBIO U NEPIEHINKYISIPHOCTBIO IPSIMBIX U IJIOCKOCTEM.
neprneHINKYIApHOCTE | [IpakTHueckoe 3ansaTue Ned8 OpToroHanbHoOe 1 23
10 IIPSIMBIX U IPOEKTHUPOBAHUE U €T0 CBOWCTBA. '
IUTOCKOCTEM. BueayauropHas camocTosiTeJibHasg padora CTyAeHTa
OproronansHOe Ne26 Pemenue 3a/1au Ha pacro3HaBaHKUE HA YePTExXaxX U 2 3
IIPOEKTHPOBAHUE. MOJIETISIX MPOCTPAHCTBEHHBIX (POPM; COOTHOILIEHHE
TPEXMEPHBIX 00BEKTOB C X ONMUCAHUIMH, H300paKEHUSIMHU.
Tema 5.6. Conep:xxanue yueOHOIro MaTepHaJia:
[lepnieHuKkymnsap u IlepnieHquKyIsAp ¥ HAKJIIOHHAA. YTOJ MEXAY IIPAMON U 1 1,2

HaKJIOHHAA. YTOI

IIJIOCKOCTBIO.
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MEXy IPSIMOU U

IIpakTnueckoe 3ansitue Ne49 Perienue 3a1a4 1o Teme

IIJIOCKOCTBIO. «YT0J MEXKYy IPSAMOU U IIJIOCKOCTBION. 1 2,3
IIpakTuyeckoe 3ansiTue NeS0 Teopema o Tpex
NEePHEHANKYIISPAX. 2 2,3
BueayauropHasi camocTosiTe/ibHasi padoTa CTyeHTa
Ne27 IloaroroBka cooOIIEHUS HA TEMY 2 3
«llepneH TUKYIIPHOCTh T€OMETPUYECKUX SJIEMEHTOB)
IIpakTuyeckoe 3ansaTue Ne51 J[ByrpanHbiii yro.
Tema 5.7 JIuHelHbIi yroy ABYTPaHHOIO yria. 2 2,3
JIByrpaHHbIN yroJ1. BueaynuTopHasi camocTosiTe/IbHAsA padoTa cTy/ieHTa 2 3
Ne28 M3roTtoBiieHHEe MOJCIH JBYTPAHHOTO yTJIa.
Coaepxxanue yueOHOIro MaTepuaJa:
[lepneHauKyISIpHOCTD JBYX IJIOCKOCTEH. 2 1,2
IIpakTnyeckoe 3ansitue NeS52
[leprnieHIUKYIAPHOCTD JBYX IUIOCKOCTEM. 2 2,3
Tema 5.8 IpakTuyeckoe 3ansaTHe Ne53
HleprneHUKYISIPHOCTD | [Tpu3Hak MEePIEHANKYISIPHOCTU JBYX IJIOCKOCTEM. 2 2,3
JBYX IUIOCKOCTEH.
BueayauTopHasi caMmocTosiTeJIbHAsA padoTa CTyAeHTa
Ne29 PaboTa ¢ KOHCIIEKTOM JICKIIUKA ¥ YIeOHHKOM,
COCTaBJICHUE CIIPABOYHBIX TAOIUIL AJISl CUCTEMATHU3AINU U 2 3
3allOMUHAHUSI OCHOBHBIX OIPE/EICHUM, TPU3HAKOB U
CBOWCTB.
MopayJib 6. BekTOpbI 1 KOOPAUHATHI 10
Tema 6.1 Bextopsl Ha | Conep:kanue yueOHOro MaTepuaJja:
IUIOCKOCTH U B [IpstmoyronbHas cucteMa KOOPAUHAT B IPOCTPAHCTBE. 1 19
MIPOCTPAHCTBE. BekTopbl Ha MJIOCKOCTHU U B pocTpaHcTBe. [leiicTBrs Hall ’
[evictBus Hazg BeKTOpamMu. Pa3znokeHne BeKTopa Ha COCTaBJIAIOIINE
BEKTOPAMHU. IIpakTnyeckoe 3ansitue NeS4 JlelicTBUs HaJl BEKTOPAMU. 1 23
Paznoxenue Bextopa | PaznoskeHre BEKTOpa Ha COCTABIISIFOIINE ’
Ha COCTaBJISIIOIINE. BueaynuTopHas caMocTosiTe/IbHAsA padoTa cTyAeHTa
Ne30 [TocTpoeHre BEeKTOpa B MPOCTPAHCTBE (OTEpekKAroIIee 2 3
JIOMAIIIHee 3a/1aHue).
Tema 6.2 J[leiictBus | Coaepaxanue y4eGHOro MaTepuasia:
HaJl BEKTOpamH, Koopaunats! BekTopa. JleficTBUs HaJ BEKTOpamH, 1 1,2
3a/laHHBIMU 3a/laHHBIMH KOOPJIMHATAMH.
KOOpAUHATaMHU. IIpakTuyeckoe 3ansaTue NeSS JleiicTBrs HaJl BEKTOPAMH, 1 23
3alaHHBIMH KOOPJIMHATaAMH. ’
BHeaynuTopHasi camocTosiTe/IbHAsA padoTa cTy/ieHTa
Ne31 Pabota ¢ yueGHOM nuTepaTypoit o teme «Cymma 2 3
HECKOJIbKUX BEKTOpOB. [TpaBuiio mapannenenumnena.
Tema 6.3 Popmyna IIpakTueckoe 3anaTue NeS6 dopmyna it BHIYUCIECHUS
JUISL BBIYMCIICHUS JUIMHBI BEKTOPA, PACCTOSHUE MEXY IBYMSI TOUKaMU
JUTMHBI BEKTOPA, 2 1,2
paccTosiHuE MEXY
JBYMsI TOUKaMH.
Copnepxanue yyeoHoro marepuana: KoopauHarst
cepenuHbl 0Tpe3ka. CKaasipHOE MPOU3BEIEHUE BEKTOPOB. 2 1,2
Konnuneapssie BekTopbl. KoMIutaHapHbIE BEKTOPBI.
Tema 6.4 IIpakTyeckoe 3ansaTre NeS7 BrinosHeHne IpoCTENILINX
[IpocTenmue 3ana4n B | 3a/1a4 B KOOPAWHATAX 2 2,3
KOOpAMHATAX
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BueayauropHasi camocTosiTe/ibHAasi padoTa cTyleHTa
Ne32 Pemmenne /13 Ne3, conepaxkariee: 3a1aHus Ha

BBIUMCJICHUS] UTMHBI BEKTOPaA, KOOPAUHAT BEKTOPA, 2 3
pPacCTOSHUS MEXIY ABYMS TOUKAMU; U 33/1a4H HA
IPUMEHEHHE METO]a KOOPIMHAT.
Mopyas 7. I'eomeTrpruecKkue Tesia 34
Tewma 7.1 IlonsTue o Conep:kanue y4eOHOT0 MaTepuaJia: 5 12
reoMerpuueckoM tene | IToHsATHe 0 reOMEeTpUYECKOM TEJIE U €0 NOBEPXHOCTH. ’
U €r0 MOBEPXHOCTH. BHeaynuTopHasi camocTosiTe/IbHAsA padoTa cTy/leHTa
Ne33 Pabora ¢ yueOHOU JUTEepaTypoi U co3laHue 4 3
npe3eHTaluu Ha Temy «I'eomerpuueckue GUTyphl U Tesay.
Coaepxxanue yueOHOIro MaTepuaJa:
[Tpusma. Buasl mpusm. 1 1,2
ITapajurenenunen 1 ero CBOMCTBA.
IIpakTHyeckoe 3ansaTHe Ne58
[Tapannenenunen U ero CBOMCTBA 1 2,3
IIpakTn4yeckoe 3ansitue NeS9
Tema 7.2 Ilpuzma. CedeHus IPU3MEI INIOCKOCTBIO. 2 2,3
[Tapannenenunen u
ero CBONHCTRA. Copepxxanue yueOHOro MaTepuaJa: 1 19
[ToBepxHOCTH MPU3MBL: OOKOBasI, MOJTHAS. '
IIpakTnyeckoe 3ansaTue Ne60 1 23
[ToBepxHOCTH MPU3MBI: OOKOBasI, MOJIHAS. ’
BHeaynuTopHas camocTosiTe/IbHasA padoTa cTy/ieHTa
Ne34 [TocTpoeHue pa3BepTKU T€OMETPUUECKUX TET U 4 3
M3rOTOBJICHHE 110 HEW MOJIeIell TeOMETPUYECKHX TEJl.
Coaep:xxanue yueOHOro MaTepuaJia:
[Tupamupa. 1 1,2
Tema 7.3 [upamuna. IIpakTuyeckoe 3ansiTue Ne61 1 53
CaoiicTBa ITupamuna. '
napauleIbHbIX IIpakTnyeckoe 3ansaTue Ne62
cedeHni B nupamue. | CBoiicTBa mapajulebHBIX CEUEHUN B TUPaMU/IE. 2 2,3
IIpakTuyeckoe 3ansaTHe Ne63
[ToBepXHOCTH TMPAMHU/IBL. 2 2,3
Conep:xkanue yueOHOro MmarepuaJa: 1 19
[TpaBuIIbHBIE MHOTOTPAHHUKH. ’
Tema 7.4 Tlousitue o | llpakTnyeckoe 3ansaTue Ne64
TIPaBHIIBHBIX [TpaBUIIbHBIE MHOTOTPAHHUKH. 1 2,3
MHOTOI'PaHHHKAaX. BHeayauTopHasi camocTosiTeJibHAsi padoTa CTyIeHTa
Ne35 BrinosHeHHE HHAWBUIYAIBHOTO TPOEKTa HA TEMY 2 1,2
«[lomynpaBuIIbHbIE MHOTOTPAaHHHUKH.
Conep:xanue yueOHOro MmaTepuaJa: 1 19
IToBepxHOocTH BpamieHus. Tena BpaleHus '
Tema 7.5 IIpakTuyeckoe 3anaTue Ne6S 1 23
IToBepxHocTH IToBepxHOocTH BpameHus. Tena BpameHus. ’
Bpamienus. Tena IIpakTuyeckoe 3ansiTue Ne66 5 23
Bpamenus. Humunap | Hunusaap u KoHyc. ’
1 KOHYC. BueaynuTopHasi camocTosiTe/IbHasA padoTa cTyAeHTa
Ne36 [TocTpoeHHE OCEBBIX CEUCHUH M CCUCHHIH, 2 3

MapaJuICJIbHBIX OCHOBAHWIO KOHYCA U NWJIMHPA.
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Conep:kanue y4eOHOT0 MaTepuaJia:
[lap u chepa.

Tema 7.6 lap u B3anMHoOe pacnonokeHue mIocKocTy u mapa. KacarenpHas 1 1.2
cdepa. Bzaumnoe IJIOCKOCTH K cepe.
PacIIOJIOKEHUE IIpakTnueckoe 3ansitue Ne67
IUIOCKOCTH U 1apa. B3aumHoe pacnonoxenue miockoctu u mapa. KacarenbHast 1 2,3
KacarenbHas IJIOCKOCTH K cdepe.
TUTOCKOCTH K cdepe. IIpakTuyeckoe 3ansiTue Ne68
B3auMHoe pacnonokeHue mIockocTy u mapa. KacarenpHas 2 2,3
TJIOCKOCTH K cdepe.
IIpakTn4yeckoe 3ansitue Ne69 2 23
O06beM reoMeTpUYECcKOro Tema. ’
Tema 7.7 O6beMbl IIpakTnyeckoe 3ansiTue Ne70 2 23
reoMerpuueckux Tea. | O0bEM NpU3Mbl, MUPAMUJBIL. ’
IIpakTHyeckoe 3ansaTHe Ne71 2 23
O0BeM IUIMHIpa, KOHYyCa, Iapa. ’
Copepxxanue yueOHOro MaTepuaJa:
[Tnomaae MOBEPXHOCTH TEOMETPHUUYECKOTO TeJa. 1 1,2
[Tnonaib NOBEPXHOCTU NPU3MBI U TUPAMUbI
IIpakTnyeckoe 3ansitue Ne72
[Tnomaae MOBEPXHOCTH T€OMETPHUICCKOTO Tea. 1 2,3
Tema 7.8 Ilnomanb I1oniaap NOBEPXHOCTU ITPU3MBI M TUPAMHU 1B
MOBEpXHOCTEN Copaepxanue yueOHOro MaTepuaJa: 1 12
reomerpuueckux ten | [lmomaap noBepXHOCTH IIMHAPA, KOHYCA U 111apa. ’
IIpakTnyeckoe 3ansaTHe Ne73 1 23
[1noma e NOBEpXHOCTH HWIMHJPA, KOHYCA U 11apa ’
BHeaynuTopHas camocTosiTe/IbHAsA padoTa cTy/ieHTa
Ne37 CocraBieHue cI0Bapsi OCHOBHBIX MOHATUN IO TEMeE 4 3
«[1nomaay 1 06beMbl FTEOMETPUUECKUX TEID).
Monayas 8. [IpousBoaHas u ee NPUJIOKEHNSI 18
Copepxxanue y4eOHOro MaTepuaJa:
ITonsiTe mponsBoaHOU. [IpaBuia BeIYHACIECHUS 1 1,2
IIPOU3BOJIHBIX.
Tema 8.1 [onsiTue IIpakTnyeckoe 3ansaTHe Ne74 1 23
IIPOU3BOTHOM. ITpaBuiia BEIYMCIIEHHSI IPOU3BOIHBIX. '
Brruucnenue IIpakTu4yeckoe 3ansaTue Ne75 2 23
IIPOU3BOJHBIX Tabnuia npou3BOHBIX MIEMEHTAPHBIX (QYHKIMH. '
BHeaynuTopHasi camocTosiTe/IbHasA padoTa cTy/ieHTa
Ne38Hanucanue pedepatos no teme «lIpunoxxenue 2 3
IIPOU3BOJHON B IPOU3BOJCTBEHHBIX MPOIIECCAX).
Coaep:xanue yueOHOro MaTepHaJia: 1 19
Tema 8.2 ['eomeTpuyeckuii CMBICH TPOU3BOIHOM. '
Mexannueckuii 1 IIpakTH4eckoe 3anaTHEe No76 1 23
F€OMETPUUYECKHI I'eoMeTpuYECKH CMBICI IPOU3BOTHON '
CMBICT TPOM3BOAHON. | [IpakTHYeckoe 3ansaTHE No77 2 23
MexaHu4eCKuid CMBICI POU3BOTHOM. '
Tema 8. 3 Conepmaﬂne yqeﬁﬂoro MaTepuaJia:
HWccnenoranue [Tpru3HakKu MOHOTOHHOCTH (DYHKIIMH, SKCTPEMYMBI (PYHKIIHH. 2 1.2
Gynkuum ¢ TOMOWBIO | TIpakTHYecKoe 3anATHe NeT8 ) 53
IPOHU3BOHOU. [Tpru3HaKu MOHOTOHHOCTH (DYHKIIMH, SKCTPEMYMBbI (YHKIIUU ’

21




IIpakTnueckoe 3ansitue Ne79

Haubonpiee u HauMeHbInee 3Ha4eHHs] PYHKIIUH Ha 2 1,2
OTpE3Ke.
Conep:xanue yueOHOro MaTepuaJa: 5 19
[TpaBuI0 BEIYUCIICHUS TPOU3BOAHON CII0KHON (DYHKIIUH ’

Tema 8.4 TTpasuiio IIpakTyeckoe 3ansaTre Ne80 § 5 1.2
Tabnuia npou3BOAHBIX CIOKHON (QYHKIIUU

nuddepeHIpoBaHUs

CIOIKHOM (yHKITHH. BHeaynuTopHasi caMocTosiTeIbHAsA padoTa CTy/IeHTa
Ne39 Pemenue NJ13 Ned coneprkaiiee 3amanusi Ha 4 3
BBIUMCJICHHUE MTPOU3BOIHBIX (DYHKITUHN ¥ Ha TPUMEHEHUE
MIPOM3BOTHON K UCCIIEIOBAHUIO (DYHKIUH.

Monayab 9. UHTerpaj u ero npujioKeHust 20
Conep:xanue yueOHOro MaTepuaJa:

Tema 9.1 ITepBooOpa3Has. OCHOBHOE CBOMCTBO I1€PBOOOPA3HBIX.

IlepBo0GpasHast. [TpaBuiIO HAXOXKACHUS IEPBOOOPA3HBIX. 1 1,2

[IpaBuno HaxoxIeHUS

epBOOOPA3HBIX. IIpakTuyeckoe 3anaTHe Ne§1 1 23
[TpaBuio HAXOKIEHUS TIEPBOOOPAZHBIX ’
Copepxxanue yueOHOro MaTepuaJa: 1 12
HeonpeneneHHplii MHTErpall U €ro CBOWMCTBA. ’
IIpakTnyeckoe 3ansaTHe Ne82 1 5 3
HeonpeneneHHplii HHTErpall U €ro CBOKCTBA. B
Copepxxanue yueOHOro MaTepuaJa:
MeTo/1pl UHTETPUPOBAHUS: HETIOCPEACTBEHHOE 1 1,2

Tena 9.2 MHTETPUPOBaHNE, 3aMEHA IEPEMEHHOMN

N IIpakTuyeckoe 3ansaTue Ne§3

Heonpenenennsiii
MeToapl HHTETPUPOBAHMUS: HETIOCPEACTBEHHOE 1 2,3

UHTETPa U ero o

CBOHCTEL WHTETPUPOBAHUE, 3aMEHA IEPEMEHHON
Copaepxanue yueOHOro MaTepuaJa: 1 19
MeTo/ 1l MHTETPUPOBAHUS: HHTETPUPOBAHUE 110 YACTIM ’
IIpakTyeckoe 3ansaTue Ne84 1 23
MeTo/1bl HHTETPUPOBAHHUS: MHTETPUPOBAHUE TI0 YaCTSIM ’
BHeaynuTopHasi camocTosiTe/IbHasi padoTa cTy/JAeHTa
Ne40 TTogbop mpakTHYECKHX 3a/1a4 PEIIaeMbIX C IIOMOIIIBIO 4 3
MHTErpajioB (onepexaroliee JoMalllHee 3a/1aHue).

Tema 9.3 Coaep:xxanue yueOHOIro MaTepuaJia:

OnpeneneHHbIH OmnpeneneHHbIi HHTETPal U €r0 TeOMETPUUECKUN CMBICT.

UHTETpaJl U ero 2 1,2

reOMETPUYECKUI

CMBICI.
Conep:xkanue yueOHOro MmarepuaJa:

Tema 9.4 OCHOBHEIC OcCHOBHBIE CBOWCTBA U BEIYUCIICHUE OTPEICICHHOTO 2 1,2

CBOMCTBa U MHTCrpasa.

BBIYMCIIEHUE IpakTuyeckoe 3anaTue Ne8S

OTIPEIEIIEHHOTO TabnuuHOE MHTErpUPOBAHHE, METOJT TIOJICTAHOBKH,

HHTErpaia. AHTErPUPOBaHNE APOOEH colep KaINX KBaIPATHEIN 2 2,3

TPEXYJICH B 3HAMCHATECIIC.
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IpakTnyeckoe 3ansitue Ne86
TabnuyHOe MHTErpUPOBaHKE, METOJT IOJICTAHOBKH,

UHTErpUPOBaHKE APOOEH colepKaNX KBaPATHBIN 2 2,3
TPEX4ICH B 3HAMEHATEIE.
BueayauropHasi camocTosiTe/ibHasi padoTa CTyJeHTa
Ne41 PabGota ¢ yaeOHMKOM; CIIPaBOYHBIM MaTEPHAIIOM; 4 3
TaOJUIIAMU JUIsl 3aKPEIUICHUS] U CUCTEMAaTH3alMK 3HAHUH.
Tema 9.5 Boruncnenue | [lpakruyeckoe 3ansiTue Ne87
IUIOINAAEH TUIOCKUX Beruucnenue miomazei miockux (Guryp ¢ nomolIbo 9
buryp ¢ nOMONIbIO OTIpEe/ICIEHHOTO HHTETpaa. 2,3
OIIPEJIEIIEHHOTO
UHTErpaa.
IIpakTnueckoe 3ansitue Ne88
Tema 9.6 Pemienue Pemenue npukiaaHpIX 3a/1a4 ¢ TOMOIIBIO OMPEACICHHOTO 2 2,3
NPUKIIAJIHBIX 33/1a4 ¢ | HHTerpaja.
MIOMOIIBIO BHeayauTopHas camocTosiTeJIbHAas padoTa cTyAeHTa
ONPEACTICHHOIO Neq4? Pemenue MJI3 NeS coneprkaiee 3aianusi Ha 4 3
UHTETrpaa. BBIYUCIICHHE HEOIIPEICIICHHBIX U OIPEICIIEHHBIX
UHTErpajoB.
Mopayas 10. /IudgdepenunanbHble ypaBHEHHS 8
Tema 10.1 Coaep:xanue yueOHOro MaTepuaJia:
Huddepenumansapie | OgHopoanbie quddepeHnaIbHbpe YpaBHEHUS IEPBOTO 9 19
yYpaBHEHHUS [IEPBOTO nopsjaka. Jluneitnsle uddepeHanbHble ypaBHEHUS ’
HOPSIJIKA. NIEPBOTO MOPSIIKA.
Tema 102 IIpakTHyeckoe 3ansaTHe Ne§9
Juddepenunansubie ypaBHEHUS C pa3IesIONIIMHCS 2 1,2,3
Huddepennnanpuble
EePEMEHHBIMH.
ypaBHEHHUS C
PR3 e IOTHMHCA BueayiutopHas CaMOCTOATeILHASA padoTa cTyaeHTa
HepEMCHHBIMH. Ne43PaboTa ¢ yueOHOU TUTEepaTypoi U MOJATrOTOBKA 2 3
pedepara Ha Temy «/IuddepennmanpHble ypaBHEHUS Y.
Tema 10.3
Huddepenunansupie | [IpakTuueckoe 3ansitue Ne9( 5 123
YpaBHEHUS BTOPOTO JuddepennmanbHble ypaBHEHUS BTOPOTO MOPsiIKa. ”
HOPsIJIKA.
Tema 10.4 Ypasuenue | [Ipaktuueckoe 3ansitue Ne9l 2 23
TFapMOHUYECKHUX YpaBHeHHE rapMOHUYECKHUX KOJIeOaHHH. '
Kosie0aHui. BueaynuTopHasi camocTosiTe/ibHasA padoTa cTyJAeHTa
Ned4lTonrotoBka pedepara u npe3eHTALUU HA TEMY 2 3
«["apMoHnYeckue KoaeOaHus.
Mopayasb 11. DiieMeHTBI TEOPHH BEPOSITHOCTECH M MATEMATHYECKON CTATHCTHKH 16
Tema 11.1 Coaep:xxanue yueOHOIro MaTepuaJia:
CrnyyaliHblii ONIBIT U Crny4aiiHblii ONIBIT U ciTy4yaifHoe coObITHe. OTHOCUTENbHAS 2 1,2
CIIy4aifHOe COOBITHE. | YyacToTa. BeposTHOCTH COOBITHSL.
OTtHOCHUTENBHAS BHeayauTopHas camocTosiTeJIbHAas padoTa CTy/AeHTa
yacrora. BeposarHocts | Ne45 Pemenue npakTHUECKUX 3ajiad ¢ IPUMEHEHHEM 4 3
COOBITHSL. CTaTUCTHYECKUX METOIOB
Tema 11.2 OcHoBHble | [IpakTHYeckoe 3aHssTHE Ne92
MOHSITUS Omnpenenenre OCHOBHBIX MOHSITHI KOMOMHATOPHKU: 2 2,3

KOMOWHATOPUKH.

MNEpECTaHOBKU, COUYCTAHUS, pa3MCIICHUS.
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IpakTnyeckoe 3ansitue Ne93
[TprumeHeHre KOMOMHATOPHBIX 3HAUCHUH 711 BEIYUCIICHUS 2 2,3
BEPOSATHOCTH.
Tema 11.3 Onepanun | IIpakTnueckoe 3ansaTue Ne94
HaJ COOBITHUSIMH. Oneparuy HaJ| COOBITHSMHU. 2 2,3
Teopemsl cioxenus 1 | TeopeMsl CI0KEHUsI U YMHOKEHUS BEPOSITHOCTEH.
YMHOKEHHUS IIpakTuyeckoe 3ansaTue Ne9s 2 23
BEPOSITHOCTEH. TeopeMsl CII0KEHUSI U YMHOKEHHS BEPOATHOCTEH. ’
Tema 11.4 Coaep:xxanue yueOHOro MaTepuaJia:
Huckpernas JuckperHas ciydaiiHasi BeJIMUUHA, 3aKOH €€ 2 1,2
clly4yaliHas BEJIMYWHA, | PACHpENelICHUs.
3aKOH €€ IIpakTHyeckoe 3ansaTHe Ne96
pacrpeneneHus. UucnoBble XapaKTEPUCTUKU TUCKPETHOM CIydaitHOM 2 2,3
Yucnosble BEJIMYMHEI.
XapaKTePUCTUKU BHeaynuTopHasi caMocTosITeIbHAs padoTa CTy/IeHTa
JTUCKPETHOM Ne46 CocraBiieHre KpOCCBOpAa Ha HOBbIE MaTeMaTUYECKUe 4 3
CIly4aliHOM BEJIMYUHBI. | OHSATHS, ONPEICICHUSI, TEOPEMBI.
Tema 11.5 Tlonsarue o | Coaep:kanne ydueOHOro MmaTepuaJjia:
3aK0HE 0O0JIBIINX ITousTue o 3akone OoJbiKuX yucen. IloHsTue o 3amagyax 2 1,2
yucen. [lonsarue o MaTeMaTHUYECKOI CTaTUCTHKHU.
3aa4ax BHeaynuTopHas camocTosiTe/IbHasA padoTa cTy/ieHTa
MaTeMaTUYECKON Neq47 Pemenue I3 Ne 6 comeprkaliee 3a1aHus 110 TEOPUH 4 3
CTATUCTHUKH. BEPOSITHOCTH M MATEMAaTHYE€CKON CTAaTHCTHKE.

Bcero mo kypcy: 351

B TOM YHUCJIC:

TeopeTHYeCcKoe 00yueHne 78

NpaKTHYeCKHEe 3aHATHS 156

BHEAYIMTOPHAs CAMOCTOsITeIbHasi padoTa 117

TeMbl HHAUBHIYAJIBHBIX IPOEKTOB
1. 3nauenue u ucmopusa nonamus nozapughma.

2. Hemopusa pazeumusa cmepeomempuu.

3. ITnockocmu u ux npoexkyuu.

4. ITonynpagunsnvie MHOZ0ZPAHHUKU.

5. Ponwv Ucaaxa Hvtomona u Kapna Jleiionuya 6 cozoanuu oughghepenyuaivHo2o ucuucienus

6. XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUYEBHOM JEATEJIbHOCTH

CTYIEHTOB
Coaepixanue
XapakTepuCcTHKA OCHOBHBIX BU/I0B /IEATEIHHOCTH 00y4aloIerocs
o0y4eHust
O3HaKOMJICHHE C POJIBIO MAaTEMATHKHU B HAYKC, TCXHUKEC, DKOHOMUKE,
. WH(OPMAIIMOHHBIX TEXHOJIOTHSIX U MPAKTHUECKOH JIeATEIHHOCTH.
JlelicTBUTEILHBIE
caa O3HaKOMJICHHE C OeJsIMU U 3aa4aMi U3YUYCHUA MAaTCMAaTHUKU ITPH
qucJa o o
OCBOGHHUU CHENHaTbHOCTA BhImomHeHne apudMeTHIecKux AeWCTBUN
Haa 9YrucjiaMu, CoO4Y€Tasd YCTHBIC U IMCbMCHHBIC ITPHUEMBIL.
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Haxosxenne npuOIMKeHHBIX 3HAYCHUH BEJTMYHH U MTOTPEITHOCTEH
BBIUUCIICHHUH (a0COMIOTHON U OTHOCHTEIHHOM); CPABHEHHUE YHCIIOBBIX
BBIPAXKEHHUI.

Haxoxaenue ommOoK B mpeoOpa3oBaHMsIX U BEIYUCICHUSX (OTHOCUTCS
KO BCEM IIYHKTaM IIPOrpPaMMbl)

Beimonnenue apudmeTnueckux JecTBU HAJl YUCTIAMH, COYeTast
YCTHBIE€ U NIUCbMEHHBIE IPUEMBI.

Haxoxaenne npuOIMKeHHBIX 3HAYCHU BETMYHH U TIOTPEITHOCTEH
BbIUKCIICHHUM (aOCOMIOTHON U OTHOCUTEIILHOM); CPABHEHHE YHCIIOBBIX
BBIPAKCHU.

Haxoxnenue ommbok B mpeoOpa3zoBaHUsIX U BEIYUCICHUIX (OTHOCUTCS
KO BCEM ITYHKTaM MPOrpaMMbl)

O3HakoMJIEHUE C OHIATHEM KOPHS N-U CTENEHU, CBOMCTBAMHU PaJNKaJIOB
Y MIpaBUJIaMU CPABHEHUS KOPHE.

DopMyIUPOBAHUE ONPEICIICHUS KOPHS M CBOMCTB KOpHEW. Brruncienue
Y CPAaBHEHUE KOPHEH, BBIIOJIHEHUE TPUKUIKH 3HAYCHUS KOPHS.
[IpeoOpa3oBanre YHCTOBBIX U OYKBEHHBIX BBIPAKEHHM, COJIEPIKaLIIX
paauKaibl.

Brimmonnenue pacuetoB no GopmMyiam, CoaepKaliiM paauKaibl,
OCYIIECTBIISISI HEOOXOIUMBIC TTOJICTAHOBKHU U TIpeoOpa3oBaHUsI.
Ornpenenenre paBHOCUIBHOCTH BBIPAKEHUN ¢ pajukanamu. Pemenue
HMppalrOHAJIbHBIX YPaBHEHHUM.

O3HakoOMJIEHUE C OHITHEM CTEIEHU C IEHCTBUTEIIbHBIM [TOKA3aTENIEM.
HaxoxieHne 3HaYeHHI CTENIEHH, HCITOJIb3YS ITPH HEOOX0IMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuceiBaHUE KOPHS N-U CTENEHU B BUJIE CTEIICHU C JPOOHBIM
MoKazaresneM U Hao0OopoT.

@opMyJIMpOBAaHUE CBOMCTB CTENCHEN. Brluncienue crenexen ¢
palMOHAIbHBIM [10KA3aTENIEM, BHIIOTHEHUE IPUKUIKYA 3HAUCHHS
CTEIICHU, CPAaBHEHUE CTEIICHEM.

[TpeoOpa3oBaHre YHCTOBBIX U OYKBEHHBIX BBIPAKEHHM, COJIEPIKAIITIX
CTEIEHU, TPUMEHSISI CBOMCTBA. PellleHre moka3aTeabHbIX YPaBHEHUM.
O3HakoMJIEHUE C MPUMEHEHUEM KOPHEU U CTENEeHEN NMPU BBIYUCICHUN
CPEIHMX, JEJICHUH OTPE3Ka B «30JI0TOM ceueHum». Pemenue
MIPUKJIAJHBIX 33J1a4 Ha CJIOKHBIE MPOIEHTHI

DYyHKIMH, UX
CBOMCTBA M IrpauKu

O3HaKkoMJIEHHE C TOHATHEM [TEPEMEHHOMN, MPUMEPAMHU 3aBUCUMOCTEMN
MEXy IEPEMEHHBIMHU.

O3HakoMJIeHHE ¢ TOHATHEM IpaduKa, ONpeesIeHne TPUHAJIEKHOCTH
TOoukU rpaduky ¢pyHkuuu. Onpenenenue no Gopmylie npocreiieit
3aBHCHMOCTH, BHJa ee rpaduka. Beipaxxenue no gpopmyse ogHon
NIEPEMEHHOM Yepe3 ApyTHe.

O3HakoMJIeHHE ¢ onpefiesieHneM QyHKINH, GOpMYIHPOBAHUE ETO.
Haxosxnenue obiactu onpesaeieHns 1 006JacTy 3HaueHu QyHKIuu
O3HakoMJIeHHE ¢ TpUMepaMH (PYHKIIMOHAIbHBIX 3aBUCUMOCTEN B
pEaNIbHBIX ITpOLEcCaxX U3 CMEXHBIX TUCIUIUINH.

O3HakoMJIEHHE € JJ0Ka3aTeIbHBIMU PaCcCyXJICHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHON U KBaJpaTUUHON (HYHKIMH, TIPOBECHHE
WCCJICIOBAHUS JIMHEHHOM, KYCOYHO-TMHEHHOM, TPOOHO-THHEHHON 1
KBaJpaTH4HOM (yHKIMIA, mocTpoeHue ux rpadukos. [loctpoenue u
yreHue rpaduxos pynkuuii. Mccnenopanne GyHKIUM.

CocraBneHue BU10B (GYHKIUH 110 JaHHOMY YCIIOBHIO, PELICHHE 331a4 Ha
HKCTPEMYM.
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Brimonaenune npeodpazoBanuii rpaduka GyHKIUHA

W3yuenue nonamus obpamuoii ¢ynkyuu, onpeaenecHie Buaa u
nocmpoetue epaguxa 0opamuoll GyHKyuu, HaxoxicoeHue ee ooaracmu
onpedenenus u oonacmu 3nadenutl. [IpumMeHeHre CBOUCTB PYHKUIUHN TPU
UCCIICIOBAaHUH YPAaBHCHUN M PEIICHUH 33]1a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSATHEM CIIOKHOU (QYyHKIIUN

O3HaKOMIICHHE C TIOHSATHEM YMCIIOBOW TIOCIIEIOBATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMH €€ YJICHOB.

O3HaxomaeHue ¢ NOHAMuUeM npeoeia nocied08amenlbHOCHU.
O3HaKOMJICHHE C BBIYHCICHUEM CYMMbI OECKOHEYHOTO YMCIIOBOTO Psiia
Ha NMPUMEPE BBIYUCIICHUSI CYMMbI OECKOHEUHO yOBIBAOIICH
TF€OMETPUYECKON NTPOTPECCUMN.

Iloka3arenbHasn,
Jorapu(pmMmudeckass u
cTeneHHas PyHKIUH

Beinonnenune npeodpa3zoBaHuil BIpaKeHUN, IpUMEHEHUE Gopmyi,
CBSI3aHHBIX CO CBOWMCTBAMU CTETICHEH U JIOrapru(MOB.

Onpenenenue o01aCcTH JOMYCTUMBIX 3HAUCHUH JT0rapu(pMUIecKoro
BeIpakeHus. Perenne norapupmuueckux ypasuenuit [IpeodbpaszoBanue
areOpanyecKuX BbIpaKeHUI

Beraucnenue 3aadeHnii GyHKIUH IO 3HAUEHUIO apTyMEHTA.
OnpezneneHye NOJI0KEHNUS TOUKU HA rpaduKe 110 ee KOOpAuHATaM U
Hao000pOT.

Vcnonb3oBaHue cBOMCTB (DYHKIMI /U1 CpaBHEHUsI 3HAYSHUN CTeTeHeH
1 J1I0rapu(MoB.

[TocTtpoeHue rpaKOB CTENEHHBIX U JOrapuPpMUUECKUX QYHKLINH.
Pemrenune nmokazaTenbHBIX U JIOTapH(PMHUUECKIX YPAaBHEHUH H
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAM.

Tpuronomerpuyeckue
byHkuun

W3ydeHue paiuaHHOr0 METO/1a U3MEPEHUS YIJIOB BpAILLEHUS U UX CBS3H
¢ rpagycHoi Mepoii. I300pakeHue yriioB BpalleHus: Ha OKPY>KHOCTH,
COOTHECEHHE BEIMYMHBI YIJIa C €r0 PaCIIOI0KEHUEM.
dopmynupoBaHHe ONpeIeeHUI TPUTOHOMETPUYECKUX (PYHKIMI J1st
YIJI0OB IOBOPOTA U OCTPBIX YIJIOB IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA U
00BsICHEHUE UX B3aUMOCBs3U [IpuMeHeHne OCHOBHBIX
TPUTOHOMETPUUECKUX TOXAECTB JUIsl BHIYMCICHUS 3HAUCHUI
TPUTOHOMETPHUUYECKUX (PYHKLIUN MO OJHON U3 HUX.

N3ydeHne oCHOBHBIX (hOPMYJI TPUTOHOMETPUH: (POPMYIIBI CIOKEHHUS,
yJIBOEHHUS, TPe0Opa30BaHMs CyMMbl TPUTOHOMETPUUYECKUX (DYHKIMN B
IIPOU3BE/ICHUE U MPOU3BEACHUS B CYMMY U IIPUMEHEHUE NpU
BBIUMCJICHUH 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAKEHUS U
YIPOLIEHHUS €T0.

O3HaKOMJIEHHE CO CBOWCTBAMU CUMMETPUHN TOUEK HA €IMHUYHOU
OKPYXKHOCTHU M PUMEHEHHUE UX JJIsl BBIBOJA (GOpMYJI IPUBEICHUS
Pemenue no gpopmynam 1 TpPUrOHOMETPUYECKOMY KPYT'y IPOCTEHIINX
TPUTOHOMETPUUECKUX YPaBHEHUH.

[TpumeHeHHe OOIIMX METOJIOB PELIeHHUs ypaBHEHUH (IIpUBEIEHUE K
JUHEHHOMY, KBaIpaTHOMY, METO/1 Pa3I0kKEeHHSI HA MHOXKUTEIH, 3aMEHbI
NEPEMEHHOI) IPU PELIeHUH TPUTOHOMETPUYECKUX YPaBHEHUH.
YMeHue orMeqaTh Ha Kpyre perieHus MpocTenImx
TPUTOHOMETPUYECKUX HEPABEHCTB

O3HakOMJIEHHE C TOHSITHEM OOpPATHBIX TPUTOHOMETPUUECKHUX (DYHKIUH.
W3ydeHne onpeneneHnii apkCUHyca, apKKOCHHYCa, apKkTaHT€Hca Yncia,
bopMynupoBaHUE UX, N300paxKeHe Ha eAMHUYHON OKPYKHOCTH,
IIPUMEHEHNE IIPU PEILIEHUU YPABHEHUM

O3HaKOMJIEHHE C TOHITHEM HENPEPHIBHON NEPUOANYECKON PYHKIINH,
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(bopMynupoBaHuE CBOICTB CHHYCA U KOCHHYCA, IOCTPOCHHUE UX
rpauKoB.

O3HakoOMJIEHHE C MIOHATHEM TapPMOHMUYECKUX KOJIeOaHU U IpUMepaMu
rapMOHUYECKHUX KOJIeOaHMH U1 ONMCAHUSI TPOLECCOB B (pr3HKe U
Jpyrux o0acTsax 3HaHUS.

O3HaKOMJICHHE C TIOHSATHEM Pa3phIBHOM MEPUOANYECKON (PYHKITUH,
(dbopMynupoBaHUE CBOICTB TaHI€HCA U KOTAHT'€HCA, TOCTPOSHHUE UX
rpa¢ukoB. [IpumeneHne cBOMCTB GYHKIMHN IS CPaBHEHUS 3HAYCHUI
TPUTOHOMETPUUYECKUX (QYHKLUH, peIIeHUs] TPUTOHOMETPHUECKUX
YPaBHEHUM.

Ilocmpoenue epaguros obpamuwix mpueoHOMempu4ecKux GyHKYul u
onpeoenenue no papuKam ux ceolcms.

Beinosnnenue npeodpa3oBanus rpaguKoB.

IIpsimble ¥ MI0CKOCTH
B IIPOCTPAHCTBE

@opMyJIMpPOBKA U NPUBEICHUE 10KA3ATENBCTB IPU3HAKOB B3aUMHOIO
pacroaoKeHUs NPAMBIX U INIOCKOCTEH. Pacrio3HaBaHue Ha 4yepTexax U
MOJEIIAX Pa3IuYHbIX CIIy4acB B3aMMHOTI'O PACIIOIOKEHUS MPSAMBIX U
IUIOCKOCTEM, apryMEHTUPOBAHUE CBOUX CYKIECHUM.

DopMyJIMPOBAHUE ONIPEACICHUM, IPU3HAKOB U CBOWMCTB MapajuieIbHbIX
Y IIEPIEHANKYJISPHBIX IUNIOCKOCTEH, IBYTPAHHBIX U JIMHEHHBIX YIJIOB.
BeltoniHEHNE IOCTPOEHUS YITIOB MEXKY IPSIMBIMU, PSIMON U
IUIOCKOCTBIO, MEXKY IJIOCKOCTSIMU I10 OIIMCAHUIO U PACIIO3HABAHUE UX
Ha MOJIEIISX.

IIpuMeHeHre NPU3HAKOB U CBOMCTB PACIOJIOKEHHUS MIPSIMBIX U
IJIOCKOCTEW MPYU PEIICHUH 3a4a4.

N300pakeHre Ha pUCYHKAX U KOHCTPYHMPOBAHUE HA MOJIEIIAX
NEPIEHAUKYJISIPOB U HAKIIOHHBIX K INIOCKOCTH, IPAMBIX, apaJUIeIIbHBIX
IUIOCKOCTEH, YIJIOB MEXAY NPSMON U MJIOCKOCThIO U 00OCHOBAaHUE
IIOCTPOECHUS.

Pemenue 3a1a4 Ha BEIYNUCIICHUE TEOMETPUUECKUX BEIIMUMH.
OnuceiBaHME PacCTOSTHUS OT TOYKHU JI0 IIOCKOCTH, OT MPSAMOi 10
IIJIOCKOCTH, MEKY INIOCKOCTAMM, MEKY CKPEILUBAIOLUMUCS
IPSIMBIMHU, MEKY TPOU3BOJIBHBIMU (pUTypamMH B IPOCTPAHCTBE.
®opMyIMpOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM cyleCTBOBaHUS, CBOMCTBA).

N300pakeHre Ha yepTexax U MOJIENIAX PacCTOSIHUS U 0OOCHOBaHUE
CBOUWX CyxaeHui. OnpeneneHre U BEIYUCICHUE PACCTOSIHUHN B
npoctpaHcTBe. [Ipumenenue Gopmyi 1 TeopeM MIaHUMETPUH s
penieHus 3aay.

O3HaKOMJIEHHE C TOHATHEM NApAJUIEIBLHOTO IPOEKTUPOBAHUS U €T0
cBoiictBamu. Dopmyaruposanue meopemsl 0 NIOWAOU OPMO2OHANLHOU
npoeKyuu MHO20y201bHUKA.

[TpumeHneHue Teopuu 1151 000CHOBAaHUS IOCTPOECHUHN U BHIYMCICHUH.
AprymMEHTUpOBAaHUE CBOUX CYKIECHUN O B3aMMHOM PACIIOJIOKEHUH
IIPOCTPAHCTBEHHBIX UTYD.
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BekTopbl
KOOPAUHATHI

O3HaKOMJIEHHUE C MMOHITHEM BEKTOpa. M3yueHne nekapToBoi CUCTEMBI
KOOPAMHAT B IPOCTPAHCTBE, IOCTPOCHUE IO 3aJAHHBIM KOOPANHATAM
TOYEK U IUIOCKOCTEW, HaX0KIEHNE KOOpAUHAT Touek. Haxoxaenue
YpaBHEHUI OKPYKHOCTH, cPephbl, IIIOCKOCTH. BrIauciieHne pacCcTosTHIMA
MEXIY TOUKAMH.

N3yuenue CBOMCTB BEKTOPHBIX BEJIMYHH, ITPABUJI PA3JIOKEHUS BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, ITPaBUJI HAXOXKIACHUS KOOPJIMHAT BEKTOpa
B IIPOCTPAHCTBE, NIPABUJI ACHUCTBUN C BEKTOPAaMU, 33 JaHHBIMU
KOOpJIMHATAMM.

IIpuMeHeHne Teopuy NPU PEILICHUH 3a1a49 Ha JEHCTBUS C BEKTOPAMH.
N3yuenue cKamsspHOTro NIPOU3BEACHUS BEKTOPOB, BEKTOPHOTO YPABHEHHUS
MPSMON U INIOCKOCTH. [[puMeHeHne TEOpUU NIPU PELLIEHUN 3a7a4 Ha
JIECTBUSI C BEKTOPAMH, KOOPAUHATHBIM METOJ], IPUMEHEHHE BEKTOPOB
JUIsl BBIYUCIICHUS BEJIMYUH YIJIOB U PACCTOSHUMN.

O3HaKkOMJIEHUE C 10KAa3aTEIbCTBAMU TEOPEM CTEPEOMETPUH O B3aUMHOM
PaCIIOJIOKEHUU IIPSIMBIX U IJIOCKOCTEN C UCIIOIb30BAHUEM BEKTOPOB.

I'eomerpuueckue Tea

Onucanue 1 XapaKTEpUCTHKA PA3JIMYHbIX BUJIOB MHOIOIPaHHUKOB,
IIEPEYHCIICHUE UX JJIEMEHTOB U CBOWCTB.

N300pakeHrie MHOIOI'PaHHUKOB U BBIIIOJHEHNUE TIOCTPOCHUS Ha
N300paXEHUSIX U MOJIENISIX MHOTOTPaHHUKOB.

Brruncnenue TMHEHHBIX 3JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(HUTypanusx, apryMeHTUPOBAHUE CBOUX CYKICHUH.
XapakTepucTUKa U U300pakeHUe CeUEHUs, pa3eepmKu
MHO202PAHHUKOS, BBIYUCIICHUE TUIOIANEN TIOBEPXHOCTEMN.
[TocTpoenue npocTelux cedeHuit Kyoa, Ipu3Mbl, TUPAMUIbI.
[Tpumenenue (HpakToB U CBEICHUN U3 IUIAHUMETPHH.

O3HaKOMJIEHHE C BUJaMU CUMMETPHIl B IPOCTPAHCTBE,
(dbopMyTupOBaHHUE ONPEICICHUI U CBOMCTB. XapaKTEePUCTHKA
CUMMETPUH TEJI BPAIlEHNsI U MHOTOTPAHHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPY PELICHUH 3a4a4.
Vcnonb30BaHue NpHOOPETEHHBIX 3HAHUMN JJIs1 UCCIIEJOBAHUS U
MOJICJINPOBAHUS HECIIOKHBIX 3a/1a4.

N300pakeHre OCHOBHBIX MHOTOTPAaHHUKOB U BBIITOJHEHHE PUCYHKOB IO
YCIIOBHSIM 3334

O3HakoMJIEHHE C BUJIaMH TeJ BpalleHus, (GopMyITUpOBaHHUE UX
ONPEAEIICHUN U CBOMCTB.

®opMyIMpPOBaHUE TEOPEM O CEYEHUU 11apa MJIOCKOCTBIO U IIJIOCKOCTH,
KacaTelbHOU K cepe.

XapakTepucTUKa U U300paskeHue TeJ BpallleHHs, X Pa3BEePTKH,
CEYECHMUS.

Pemenue 3a1a4 Ha IOCTPOCHUE CEUECHUM, BBIYUCIICHUE JIJIUH,
paccTosHuM, yriaoB, miomaaeil. [IposeneHne nokazarenbHbIX
pacCyXI€HHUN IIpU PELLICHUH 3a1a4.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PELICHHUH 33/1a4 Ha Tena
BpallleHNsl, KOMOMHAIIHIO TEJl.

N300paxkeHre OCHOBHBIX KPYTJIBIX TeJ U BBIIOJIHEHNE PUCYHKA T10
YCIIOBHIO 33J1a4l

O3HakoMJIEHHE C TOHATUSIMH IJIOLAAN U 00beMa, aKCHOMaMH U
CBOMCTBAaMH.

Pemenue 3a1a4 Ha BbIYMCIICHHE TJIOMIAAEH MIIOCKUX GUTYD C
IPUMEHEHHEM COOTBETCTBYIOUIMX (GOPMYII U (PaKTOB U3 TUNIAHUMETPHH.
W3ydeHne TeopeM O BBIUHUCICHHH 00bEMOB IPOCTPAHCTBEHHBIX Tell,
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peleHue 3a7a4d Ha IpUMeHeHHe (OpMYJT BEIUUCIIEHUS 00bEMOB.
N3yuenue GopMyn 171l BBIYUCICHUS TUIOIIAACH TOBEPXHOCTEH
MHOTOTPaHHUKOB U TE€JI BPALCHHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS IJIOLIAIU IIOBEPXHOCTH C(EpBhI.
Penenue 3a1a4 Ha BEIYMCIICHHE IIJIOMAAEH TOBEPXHOCTU
IIPOCTPAHCTBEHHBIX TEII

Pemenue 3aau Ha npuMeHeHue GopMyIibl CyMMbI OECKOHEYHO
yOBIBaIOILIEN r€OMETPUUECKON TPOIPECCUU

IIpousBoaHas u ee
NPUWI0KEeHUsA

O3HaKOMJICHHUE C TOHATHEM IIPOU3BOIHOMN.

W3yuenue u GopMyIupoBaHUE €€ MEXaHUUECKOTO U T€OMETPUUYECKOTO
CMBICIIA, U3yYEHHUE aJITOPUTMA BBIYHUCIICHHS IPOM3BOJIHOM HA IIpUMEpe
BBIYMCJICHHSI MTHOBEHHON CKOPOCTH H YTIIOBOTO KO3 dHUIIHEHTa
KacaTeIbHOM.

CocraBieHue ypaBHEHUs KacaTelbHON B OOIIEM BH/IE.

YcBoenue nmpasui 1uddepeHupoBaHys, Ta0INLbI IPOU3BOIHBIX
AIIEMEHTAPHBIX (DYHKIMNA, TPUMEHEHHUE Tt TU(PepeHIIMPOBAHUS
(GyHKLUH, COCTaBIEHUs ypaBHEHUS KacaTeIbHOM.

W3yueHne TeopeM O CBS3H CBOMCTB ()YHKIIMH U MIPOU3BOIHOM,
(bopMynHUpOBKa UX.

[TpoBeneHue ¢ TOMOIIBIO POU3BOTHON HCCIEIOBAHUS (DYHKIINH,
3aJJaHHOI (POopMYIIOH.

YcTaHOBIIEHUE CBS3H CBOMCTB (DYHKIIMU U IPOU3BOAHOM 110 MX
rpadukam.

IIpuMeHeHne MpOU3BOJHON IS PELICHHMS 3a]]a4 Ha HaX 0K ICHHUE
Hau00JIbIIEr0, HAUMEHBIIET0 3HAUEHHsI ¥ Ha HaX0XKJICHHE IKCTpeMyMa

HuTerpan u ero
MPUJIO0KEHUSA

O3HaKoOMJIEHHE C TOHATUEM MHTErpasia u NepBooOpa3Hoil.
W3yueHue nmpaBuia BEIYMCIEHUS IEPBOOOPA3HON U TEOPEMBbI
Herorona— JlelibHuna.

Pemenue 3a1a4 Ha cBsI3b IEPBOOOPA3HON U €€ MPOU3BOTHOM,
BBIYHUCIICHHE NIEPBOOOPA3HO IS JTAHHOH (DYHKIIHH.
Pemenue 3a1a4 Ha MPUMEHEHNE UHTETpaJIa 1)1 BBIYUCICHUS
(bu3HYECKUX BEJIIMYMH U IUIOMIAIeH

JAudpdepenunanbHbie
YPaBHEHUs

O3HakoMJIEHHE C MPOCTEHIIMMU CBEJICHUAMHU O KOPHSX alnredpanyeckux
YPaBHEHUH, TOHATUAMU UCCIIETOBAHNS YPABHEHU U CHCTEM
YpaBHEHUM.

N3yuenune Teoprun paBHOCUIBHOCTH YPABHEHUN U €€ IPUMEHEHUS.
IToBTOpEHME 3aNUCU PEIICHNS CTAHAAPTHBIX YPABHEHUHN, IPUEMOB
npeoOpa3oBaHus YpaBHEHUH JJIsl CBEACHUS K CTAaHJAPTHOMY
YPaBHEHHUIO.

O3HaKkoMJIEHHE C TPOCTEHIINMHU CBEJICHUSIMH O KOPHSX aJIreOpanvecKux
YPaBHEHUH, IOHATUAMU UCCIIENOBAHNS YPABHEHUN U CUCTEM
YpaBHEHUM.

N3yuyenue Teopun paBHOCUIBHOCTH YPABHEHUN U €€ IIPUMEHEHUS.
IToBTOpEHME 3aNIMCH PEIICHNS CTAHAAPTHBIX YPABHEHUHN, IPUEMOB
npeoOpa3oBaHusl YpaBHEHUH JUId CBEICHUS K CTaHAAPTHOMY
YPAaBHEHUIO.

DJIeMEeHTBI TeOpHH
BEPOATHOCTEN U
MaTeMaTH4YeCKou
CTATUCTUKH

W3ydenue mpaBuiia KOMOMHATOPUKH U IPUMEHEHUE TIPU PEIICHUU
KOMOWHATOPHBIX 3a7a4.

Permenre kOMOMHATOPHBIX 32/1a4 METOJOM Tiepedopa U 1Mo MPaBUITy
YMHOKCHHS.

O3HaKOMJIEHUE C TTOHSITHSIMA KOMOMHATOPUKHU: Pa3MEIICHUSIMU,
COYETAHMSIMU, TIEPECTAHOBKAMHU U (hOPMYJIaMU JJIsl IX BHIYMCIICHHSI.
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OObsicHeHHe U IpuMeHeHue GopMyJI 171l BEIUMCIICHHS pa3MEeeHHH,
NIEPECTAaHOBOK M COUYETAHUI MPU PELICHUM 3a/1a4.

O3nakomienue ¢ ouaomoM HeroToHa 1 TpeyronbHKoM [lackais.
Pemenue npakTu4ueckux 3ajay ¢ UCIOJIb30BAHUEM ITOHATUHN U ITPAaBUI
KOMOWHATOPHUKHU

N3yuenue KiacCHYECKOIo OIPeNeNICHUs BEPOSATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.

PaccmoTpenue npumMepoB BBIYUCIICHUS BEPOSITHOCTEN. Pemenne 3anau
Ha BBIYUCIIEHHE BEPOATHOCTEN COOBITHIA

O3HaKOMJIEHHE € IIPEICTABICHUEM YMCIIOBBIX JAHHBIX U UX
XapaKTEPUCTUKAMH.

Pemenue npakTrHuecKux 3aa4d Ha 00padOTKY YUCIOBBIX JaHHBIX,
BBIYNCIICHUE UX XAPAKTEPUCTUK
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7. YCJIOBUA PEAJIM3ALIUU ITIPOTPAMMBI YYEBHOTI'O ITIPEAMETA

7.1. Jlasa peaauzayuu npocpammsl yue6H020 npedmema «Mamemamuka »
npedycmompeHbl c1edylujue cneyuaabHble NOMeweHus:

1. KaOuHer MaTeMaTUKH, OCHAIIEHHBIN 000Py10BaHHEM:

- OCA/IOYHBIE MECTa MO KOJUYECTBY 00yUaIONIUXCS (CTOMBI, CTYIbS 110 YHCTY MTOCAIOYHBIX MECT);

- pabouee MecTo mpernoaBaress (CTo, CTyN);

- y4eOHO-METOAMYECKUI KOMIUIEKC 10 JWCHUIUIMHE (padodyme MporpaMMmbl, KaJleHAapHO-
TEMaTUYECKHE TUTAHBI, Pa3paOd0TKN YPOKOB 1O JHCIUILIMHE, Y4eOHO-METOANYECKOE 00ECIIeYeHUE K
KQXJIOMY YPOKY, B T.4. TPE3CHTAIMU K YpOKaM, KOMILUICKT BHUICOYPOKOB, KOMIUIEKT KOHTPOJBHO-
OLICHOYHBIX CPEJICTB U JIP.);

- TaOJINIIBI, IIJIAKATHI;

- Y4COHUKHU TI0 MAaTEMaTHKE,

¢ TEXHHYECKUMU CPeJICTBAMH 00yUYeHus:

- KOMIIBIOTEP C JIMIIEH3UOHHBIM TPOTPAMMHBIM 00ECIICYCHUEM;

- 3JICKTpOHHAs 0a3a HOPMAaTUBHOMN JTOKYMEHTAIINY;

- MYJIbTUMETUAIIPOCKTOD;

- HHTEPAKTUBHAS JIOCKa

7.2 Hugpopmayuonnoe obecneuenue peanuszayuu npozpammol

Jns peanuzanuu mporpaMMbl OMOIMOTEUHBIH GoHA (uiIvMaza WMEeT IeYaTHbIC U /WU
AJIEKTPOHHBIE 00pa30BaTEebHBIC PECYPCHI, PEKOMEHTyEeMbIE JIJIsl UCTIONB30BaHUs B 00pa30BaTEIIEHOM
nporecce
7.2.1 Ocnoenas numepamypa
1. 1.Anrebpa um Hayasa maremaruyeckoro aHaiuza : ydeOHuk / LI.A. Amumos,}O.M. Konsarus,
M.B. Tkaues u ap..- M.: M. : [Ipocsemenue, 2016, 2019.- 436¢.

2. Martemaruka: anredpa M Hadajla MaTemMaTHueckoro aHanusza. ['eomerpusi 10-11kiaccer:
yueOHuK: 0a30BbIi W yriyoneHHslt ypoBHu /JI.C. AtanacsH u ap.-M.: IIpocsemenue, 2017,
2019.-255c.

7.2.2 Dnekmpounwie pecypcot

Elibrary (H3B) htpp://elibrary.ru

OBC «BOOK.RU» https://www.book.ru
OBC «lOpaiit» www.biblio-online.ru

OBC «JIanp» e.lanbook.com

CNC «KoHcynbTaHTlntoc»

o~ wN e

7.3 lonoanumensnasa numepamypa
1. bammakos, M.U. Marematuka : yaeOnuk / barmmvakoB M., — Mocksa : KaoPyc, 2020. — 394
C. https://book.ru/book/935689

2. boromonoB, H. B. Anre6bpa u Hayama aHammu3a: ydeOHOe mocoOue [UIsi CpPEIHETro
npodeccronaabHoro oopazosanus /H. B. Boromoinos. - M.: FOpaiit, 2019. -240 c. https://biblio-
online.ru/bcode/428057
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http://www.biblio-online.ru/
http://yandex.ru/clck/jsredir?bu=2oc73o&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=7289.Ggk5Ir_p3MvNHhZACWZCT7xIGuysGqjuC5um1VhWeJiXNAzDZEPPb3oQrrnmq_EQ.9b0e6b70b0611fafb21f3f3b3a2638b1a136d63d&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdh55VB9hR14QS1N0NrQgnV16vRuzYFaOEfonWy7FGyiNGg1ulhLhX3_xzPQjp4wm5aUQ5aatgYWanzK14mT5VCL1JJm7OI7IOA0HLas6rvR9MMGkiYGuNdw,,&&cst=AiuY0DBWFJ5Hyx_fyvalFMvj1J6mvpfaR2DmSfQVxKCIO7MMs_PL36YN1EQh0JnaCLn46-xLqZRxzWaK6Pr-mNMnZEr3lcU1H1HYk_hP_otRa6vQvgwMwh7-z6tBqfnpunZKMdZTk5WLQWH8IfY0LPfiLYTC4nnvUMb5iE4BnHizkEnKNJnWXWKsWTkk-oT0Oi5JpyG-dbpx3kSIhUq5S6zPX2YCy1mW46eiSjedston6996mT-ZBXwNMTeSk47OfXF1pcr98y9I5uYDxREeSO49TpEqI9vk9taH68b2YUpnZ2bQDzXNHAwfWpvYAwBwasdzUFlxFHKell8wjPgwI-IeQzaRgeEqQ2loX5PSdkTpJTwhwehja-JFT1vXfBD3DAX02GiXo5Mz7w-damSnhuEPdX908V7hTeFxjhG4UMvxYkxMMsFw2jw5HKMDTs-bxT6CKz9HTnwDwnmSS0q8DCYDomQaEF2NJ7DJiw0tZVn5im8F616blrIfo4840ZscTJcDNIwXLOBRtvOp0y7Nix623l6OZJYYiteY95IS1SAllhIivh4QtNwBDjkHFL1BeiOgNSloFUItU8REYzTbNq91KALqiMfdwSw6CBzcI7vRAaUtsBLfMjYOBTed1UonesDzXf38VT22znYRr1TMSek12-W9Erlh3WagQVuYFErbMZk0oRzXk--rJl6eu9ehjmuW1qmFSssAiPYz63GvNdf0UKzr4Loj0Hnv8GJnm9iZE76WzUIx5-AmGFGprIaSsavemnesdbDnw_fGKqGSIq1ikN-z4V0Q68DkerYeZbue5j2yCH_HqmZMTeUbluTbnufZDmwXB8Bklv32eSTB1-zRztTf8QHDMdoOUUB-0FiJvPXuiCUW82ShfH9ykobfkzR63xPZZWWTjY4wlYxx6g,,&data=UlNrNmk5WktYejY4cHFySjRXSWhXSk9lUlMybUdMdXNqbjNUaVY1V05BZThmZjdwTDVsRmV6T0xWVTZ1Zi0yNFpMRTRnWFhxdVlwZ2VzbnZNNzJBc2pIMVk3QXVYdUYy&sign=788b450f38576dc4f09ec22e4768c6ce&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpjly_ySFdX80,&l10n=ru&cts=1571706769156%40%40events%3D%5B%7B%22event%22%3A%22click%22%2C%22id%22%3A%222oc73o%22%2C%22cts%22%3A1571706769156%2C%22service%22%3A%22web%22%7D%5D
https://book.ru/book/935689
https://biblio-online.ru/bcode/428057
https://biblio-online.ru/bcode/428057

3. Tlotamos A. Il. Jluneiinas anreOpa U aHAIUTHYECKAsI TEOMETPUS: YICOHUK U TIPAKTUKYM IS
cpennero npodeccuonaabHoro oopazosanms / A. I1. [Toramos. - M.: IOpaiit, 2019. - 310 c. -
https://biblio-online.ru/bcode/437430

7.4 Kaopoeoe obecneuenue oopazosamenbHo2o npoyecca no npeomemy

TpeboBanust k KaApoOBOMY OOECIIeUeHHI0 00pa30BaTEIBHOIO IIpoIEcca:

- HaJIn4uc

BBICIIEI'O

JAUCHUITIIMHBI «MaremaTuka.
- OIIBIT HG,I[aFOFH‘IeCKOﬁ JACATCIIBHOCTH I10 COOTBCTCTBYIOIHGIZ HpO(l)eCCI/IOHaHBHOﬁ IIOATOTOBKC.

MaTEMaTHYIECCKOI'O

oOpa3oBaHus,

COOTBETCTBYIOILICTO

- CTaXXUPOBKA B POJICTBEHHBIX 00pa3oBaTellbHbIX yupekaeHusx 1 pa3 B 3 roaa.

poQuITIO

Ne XapaKkTepuCTHKA ITeJarOTHIECKUX PAOOTHIKOB
n/n Damunus, UM, Kakoe Yuenas creneHns u Crax OcHOBHOE VcnoBus
OTYECTBO, oOpasoBaTensHOe ydeHoe (TIo4eTHoe) Te1arormIecKoi MECTO TIPUBJICUCHUS K
JIOJDKHOCTB 110 yUpexXIeHUE 3BaHMeE, (Hay4Ho- paborsl, Hearornyeckom
MTaTHOMY OKOHYMWJI, KBaJ'II/I(bI/IKaI_II/IOHHaH nenarorﬂqecxoﬁ) JOJIDKHOCTh JACATCIBbHOCTU
pachucaHuIo CHeHUaTIbHOCTh KaTeropus paboTsI
VYecypuiickuii [IpenonaBaTens Drman
baxxuna Anna roCyAAapCTBEHHBIN nepBoi o
1 yaap N p . 15net BI'VOCs IITaTHBI
CepreeBna MeJaroTHYeCKuil | KBaTM(UKAIIMOHHON
r. Apreme
uHctuTyT (YI'TIN) KaTeropuu
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8. KOHTPOJIb U OLEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOTI'O

INPEJIMETA

8.1. KoHTpoJib U OLleHKa pe3yJIbTaTOB OCBOEHUA IpeaMeTa OCyLleCTBJAETCA
npernojaBaTesieM B Ipolecce BBINOJHEHWU JOMAlIHUX 3aJaHUM, BbIIIOJHEHUS
paboThI,
a TakXKe BBINOJHEHUA OOYYaKOIIMMHUCA HWHAUBUAYAJIbHBIX

BHEAyAUTOPHOU CaMOCTOSITEJIbHOU
TEeCTUPOBaHUS,

TBOPYECKUX 3a/ITaHUU.

Tabmuna 8.1.- Dopmbl 1 METOABI KOHTPOJIA U OLIEHKH PE3yJIbTaTOB OCBOCHUS Y4eOHOTO IpeameTa

KOHTPOJIBHBIX

10 pe3yJbTaTaM TEeKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTECTAllUU

Pe3ynbTarel 00ydeHus
(JIMYHOCTHBIE, METANIPEAMETHBIE, ITPEIMETHBIE)

CDOpMBI M METOAbBI KOHTPOJISA U OUCHKH

pE3yNIbTaTOB O0yUYCHUS

* TUYHOCHIHbBIX:

- ¢(hOpMUPOBAHHOCTH MPEJICTABICHUA O MaTeMaTHKe Kak
YHUBEPCAIBHOM S3bIKE HAYKH, CPEJICTBE MOJCIMPOBAHUS
SIBJICHUH U MPOLIECCOB, UIEAX U METOAaX MaTEMAaTUKH;

(dbpoHTaNBbHAS Oecena;

MIPaKTUYECKHE 3aHATHs (TI0
TEMaM);

BHEAYTUTOPHAS
camocTosITeNnpHas paboTa yueOHas
JTUCKYCCHSI, KOHTPOJIbHAsI paboTa,
MIPOMEKYTOUHAS ATTECTALIUS

- IIOHMMAaHHE 3HAYMMOCTH MAaTEMATHUKH ISl HAY9HO-
TEXHUYECKOI'o nporpecca, coOpMUPOBAHHOCTh
OTHOILIEHUS K MAaTEMAaTUKE KaK K 4acTu
o0111e4eI0BeYeCKON KYIbTYpPhI Ue€pe3 3HAKOMCTBO C
HCTOPHUEN pa3BUTUS MaTEMATHUKH, 3BOJIIOLMEN
MaTeMaTUYECKUX UJIEH;

(dbpoHTanpHas Oecena;

MpaKTUYeCKue 3aHsATus (1o
TEMaMm);

BHEAyIUTOpHAsS
caMmocTosiTeNnbHas paboTa yueOHas
JMCKYCCHsI, KOHTpOJIbHAast padoTa,
MTPOMEKYTOUHAS aTTECTAILIUS

- pa3BUTHE JTOTHUECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO
BOOOpa)keHUsl, aAITOPUTMUUECKON KYJIbTYpPHI,
KPUTHYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOAMMOM ISt
Oynyieii npodecCHOHATBHON NeITeIbHOCTH, IS
MIPOJOIKEHHsI 00pa30BaHus U caMO00pa30BaHMUS;

(bpoHTanbHas Oecena;

MpaKTUYEeCKHe 3aHATHS (110
TEMam);

BHEAYJIUTOpPHAs
caMmocTosiTeNbHas paboTa yueOHas
JMCKYCCHUS, KOHTPOJIbHAs paboTa,
IPOMEKYTOUHAs aTTeCTalus

- OBJIaACHWEC MAaTCMAaTUYCCKUMHU 3HAHHUAMU U YMCHUAMMU,
HEOO0XOAUMBIMU B MIOBCEIHEBHOM KHU3HM, JJIS1 OCBOCHUS
CMCIKHBIX CCTCCTBCHHO-HAYUYHBIX JUCHUIIIINH 1
JUCLUIUIMH TPO(ECCHOHANBHOTO LUKJIA, I OTy4EeHUs
oOpa3oBaHMs B 00JIaCTAX, HE TPEOYIOMUX YrayOIeHHON
MaTeMaTHYeCKOM MOJIrOTOBKH;

(dbponTanbHas O6ecena;

MIPAKTUYECKHE 3aHATHS (110
TEMam);

BHEAYAUTOpHAs
camocTosTeNnbHas pabota yueOHast
JMCKYCCHsI, KOHTpOJIbHast padoTa,
MTPOMEKYTOUHAS aTTECTAIUS

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM
quclie caMo00pa30BaHUIO0, Ha MPOTSHKEHUU BCEHl )KU3HU;
CO3HATEJIbHOE OTHOLIEHHUE K HENTPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIIEITHOM
npoecCHOHATIBLHON U 00IIECTBEHHOH 1A TEIbHOCTH;

¢bpoHTanbHas Oecena;

MpaKTHYECKHE 3aHATHS (110
TEMaM);

BHEAYJIUTOpPHAs
caMmocTosiTeNbHas paboTa yuebHas
JIMCKYCCHs, KOHTPOJIbHAs padoTa,
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IIPOMECIKYTOYHAA aTTCCTAllHA

- TOTOBHOCTBH Y CIIOCOOHOCTB K CAMOCTOSATEIILHOM
TBOPUYECKON U OTBETCTBEHHOM JIEATEIIbHOCTH;

(bpoHTanpHas Oecena;

MIPaKTUYECKHE 3aHATUS (TI0
TeMaM);

BHEAyIUTOpHAs
caMmocTosiTeNnbHas paboTa yuebHas
IHMCKYCCHSl, KOHTPOJIbHAs paboTa,
MPOMEKYTOUHAsI aTTECTALIUS

- TOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYAHUYECTBY
CO CBEPCTHHKAMU B 00Pa30BaTEIbHOM, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIEA0BATEIbCKOM, MPOSKTHON 1
JOPYTHUX BUAAX ACSITEILHOCTH;

(dbponTaNpHAs Oecena;

[IpaKTUYECKHE 3aHATUS (110
TeMaM);

BHEAYIUTOpPHAsS
caMOCTOsATENIbHAsI paboTa yueOHast
JUCKYCCHSI, KOHTPOJIbHAsI paboTa,
IPOMEKYTOYHAS aTTECTAINS

- OTHONICHHE K MPO(ECCHOHAITBHON NeATeIbHOCTH KaK
BO3MOYKHOCTH YYaCTHsI B PCIICHUH JTMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBECHHBIX, OOIIEHAITMOHATHHBIX
npo0Jem;

(dbpoHTanpHas Oecena;

MpaKTHYECKUe 3aHATUA (10
TeMaM);

BHEAyIUTOpHAsS
caMmocTosiTeNnbHas paboTa yueOHas
JUCKYyCCHsI, KOHTpOJIbHas paboTa,
IPOMEKYTOUHAS aTTECTAIIUS

® Memanpeomemnbtx:

- YMCHHEC CaMOCTOATCIIBHO OIIPEACIIATH HCIIN
JACATCIIBHOCTH U COCTABJIATH ITIJIAHBI ACATCIBHOCTH,
CaMOCTOATCIIBHO OCYIICCTBJIATh, KOHTPOJIUPOBATH U
KOPPCKTHUPOBATh ACATCIbHOCTDL,; HCIIOJIb30BATH BCC
BO3MOJHBIC PECYPChI JJI JOCTHIKCHUSA ITOCTABJIICHHBIX
ueneﬁ H pCalin3allii IIJIAHOB ACATCIbHOCTH; BBI6I/IpaTB
YCICHIHBIC CTPATCTUH B PA3JIMYHBIX CUTYAlUAX,

(dbpoHTaNbHAS Oecena;

PAKTHYCCKHUE 3aHATUS (10
TeMaM);

BHEAyIUTOpHAsS
caMmocTosTeNnbHas paboTa yueOHas
JUCKYyCCHsI, KOHTPOJIbHAas padora,
IPOMEKYTOUHAS aTTECTAIIUS

- YMEHHE NMPOTYKTUBHO 00IAThCS U B3aUMO/IEHCTBOBATh
B ITPOLIECCE COBMECTHOM JEATEIBHOCTH, YUUTHIBATh
MO3ULUH IPYTUX YYaCTHUKOB JESATEIbHOCTH,

3¢ dEeKTUBHO pa3pemaTh KOH(IUKTHI;

(dbponTanbHas Oecena;

paKkTUYecKHue 3aHATHs (110
TEMam);

BHEAYAUTOpHAs
camocTosTeNnbHas pabota yueOHast
JMCKYCCHsI, KOHTpOJIbHast padoTa,
MTPOMEKYTOUHAS aTTECTALIUS

- BJIaJICHHE HaBBIKAMU MO3HABATEIIbHOM, y4eOHO-
UCCIIEIOBATENbCKON U MPOEKTHON AESITENbHOCTH,
HaBBIKAMU pa3peleHus npooiieM; ClIoCOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEJIbHOMY ITOUCKY METO/I0B
peleHus MPaKTUYECKUX 3aa4, MPUMEHEHHUIO pa3IMYHbIX
METOJIOB MIO3HAHMS,

(bpoHTanbHas Oecena;

MpaKTHYEeCKHe 3aHATHS (110
TEMaM);

BHEAYJIUTOpPHAsS
caMmocTosiTeNbHas paboTa yueOHas
JMCKYCCHS, KOHTPOJIbHAs paboTa,
IPOMEKYTOUYHAas! aTTeCTalus

- TOTOBHOCTB U CIIOCOOHOCTEL K CAaMOCTOSATEILHOM
MH(OPMAIIMOHHO-TIO3HABATENILHOM 1eATEeIHHOCTH,
BKJIFOUas yMeHne OpI/IeHTI/IpOBaTI)CSI B pa3J'II/I'-IHI)IX
MCTOYHUKAX MHPOpPMAIIHH, KPUTHUECKH OIICHUBATH U
WHTEPIPETUPOBATH HHPOPMAIIUIO, TTOTYIAEMYIO U3
Pa3IMYHBIX UCTOYHHUKOB;

(dbponTaNBbHAS Oecena;

MPaKTUYECKHE 3aHATHS (110
TEMaMm);

BHEAYJIUTOpPHAs
camocTosTeNnbHas pabora yueOHast
JMCKYCCHsI, KOHTpOJIbHast padoTa,
MTPOMEKYTOUHAS ATTECTAIUS

- BJIAJCHHUC A3BIKOBBIMHU CPCACTBAMU: YMCHUC SICHO,

(dpoHTanpHas Oecena;
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JIOTUYHO UM TOYHO H3J1araTb CBOXO TOYKY 3pCHUA,
HCIIOJIb30BATh AICKBATHLIC SA3BIKOBBIC CPCACTBA,

MIPaKTUYECKHE 3aHATUS (TI0
TeMaM);

BHEAYIUTOpHAs
caMmocTosiTeNnbHas paboTa yuebHas
IHMCKYCCHSl, KOHTPOJIbHAs padoTa,
MPOMEKYTOUHAsI aTTECTALIUS

- BJIaJICHHE HAaBBIKAMH TI03HABATEILHON PeQIICKCUN KaK
OCO3HAHMS COBEPIIAEMbIX JECHCTBUN U MBICIUTEIbHBIX
MPOIECCOB, UX PE3YJIbTATOB MU OCHOBAHMM, I'PAHUI] CBOETO
3HAHHWS U He3HAHWS, HOBBIX IT03HABATEIIHLHLIX 3a/1a4 U
CPEACTB ISl UX JOCTHUKEHUS;

(dbponTanpHAs Oecena;

[IpaKTUYECKHE 3aHATUS (110
TeMaM);

BHEAYIUTOpPHAsS
caMOCTOsATENIbHAsI paboTa yueOHast
TUCKYCCHSI, KOHTPOJIbHAs padoTa,
IPOMEKYTOYHAs aTTECTAIUS

- LIEJIEYCTPEMIIEHHOCTD B ITIOMCKAaX U IPUHITUU PELLICHUM,
co00pa3UTEIbHOCTh U UHTYULIUS, PA3BUTOCTh
MIPOCTPAHCTBEHHBIX MPEICTABICHHI; CTIOCOOHOCTH
BOCIIPUHHUMATh KPacoTy U FapMOHMIO MHUPA;

(bpoHTanpHas Oecena;

IpaKTHYECKUe 3aHATUA (10
TeMaM);

BHEAyIUTOpHAs
caMmocTosiTeNnbHas paboTa yueOHas
JUCKYyCCUs, KOHTpOJIbHast paboTa,
POMEKYTOUHAS aTTECTAIIUS

* NPEOMEMHDIX .

- c(hopMUPOBAaHHOCTH MPEICTABICHUN O MATEMaTUKE KaK
YaCTH MUPOBOU KYJIbTYpPbl U MECTE MAaTEMaTUKH B
COBPEMEHHOW IMBHIIU3AIINH, CIIOCO0aX OMUCAHUS
SIBJICHUI peajJbHOIO MUpa Ha MAaTEMaTUYECKOM SI3BIKE;

(dbpoHTanpHas Oecena;

paKTHYECKUe 3aHATUA (110
TeMaM);

BHEAyIUTOpHAsS
caMmocTosiTeNbHas paboTa yueOHas
JUCKYyCCHs, KOHTpOJIbHast paboTa,
IPOMEKYTOUHAS aTTECTAIIUS

- c(OPMHPOBAHHOCTh IPEACTABIECHUHN O
MaTE€MaTUYECKUX IMOHATHAX KAK BaKHEHUIINX
MaTeMaTUYECKUX MOJENAX, TO3BOJIAIOIINX ONKUCHIBATH U
M3y4yaTh Pa3HbIE MPOLECCHI U SIBJICHUS; IOHUMaHNE
BO3MOKHOCTH aKCHOMAaTUYECKOI0 IIOCTPOCHUS
MaTeMaTHYECKUX TEOPHIL;

(dbpoHTaNbHAS Oecena;

NpakTUYeCKHe 3aHATHs (110
TEMaM);

BHEAYJIUTOpPHAS
caMmocTosiTeNnbHas paboTa yueOHas
JMCKYCCHS, KOHTPOJIbHAs paboTa,
IPOMEKYTOUYHAs! aTTeCTalus

- BJIaJCHHUC MCTOJaMU NOKA3aTCIbCTB U aJITOPUTMOB
pelICHUs, YMCHUEC UX IPUMCEHATDL, IPOBOANUTDH
AO0Ka3aTCJIbHBIC PACCYKACHUSA B XOAC PCIHICHUSA 3a1a4;

(bpoHTanbHas Oecena;

MpaKTHYEeCKHe 3aHATUS (TI0
TEMaM);

BHEAYJIUTOpPHAsS
caMmocTosiTeNbHas paboTa yueOHas
JMCKYCCHS, KOHTPOJIbHAs paboTa,
IPOMEKYTOUYHAs! aTTeCTalus

- BJIa/ICHHUE CTaHJAPTHBIMU IIPUEMaMU PELICHUS
palMOHAIbHBIX U HPPALMOHAIIBHBIX, IOKA3aTENIBHBIX,
CTETIEHHbIX, TPUTOHOMETPUYECKUX YPaBHEHUN U
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX POTPaMM, B TOM YHUCIIE I TOMCKA
IIyTH PELIEHUS U WIIIOCTPALUU PELIEHUS] YPaBHEHUH U
HEPABEHCTB;

(dbponTanbHas 6ecena;

NpakTUYecKHue 3aHATHs (110
TEMaMm);

BHEAYJIUTOpPHAs
camocTosITeNnbHas pabora yueOHas
JMCKYCCHsI, KOHTpOJIbHast paboTa,
MTPOMEKYTOUHAS ATTECTAIUS

- ¢(hOpMUPOBAHHOCTD MPEJCTABICHUNA 00 OCHOBHBIX
MOHATHUSIX MAaTEMaTUYECKOT0 aHaJlM3a U UX CBOMCTBAX,
BJIaICHUE YMEHHUEM XapaKTepU30BaTh MOBEEHUE

¢bpoHTanbHas Oecena;
MPaKTHYECKHE 3aHATHS (110
TEMaM);
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(GyHKIUH, UCTIOIb30BaHKE MTOJTYYEHHBIX 3HAaHUHN JJIs1 BHEAYJUTOPHAS

OINMCAHUs U aHaJIN3a PEAIbHBIX 3aBUCUMOCTEH; caMmocTosiTeNbHas paboTa yuebHas
JUCKYyCCUs, KOHTpOJIbHast paboTa,
IIPOMEXYTOYHAsl aTTeCTallUs

- BJIaJICHUE OCHOBHBIMU TOHSTUSIMH O TUIOCKUX U
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, UX
OCHOBHBIX CBOWCTBAX; C()OPMHUPOBAHHOCTh YMEHUS
pacro3HaBaTh reOMeTpHUecKue PUrypsl Ha YepTexax,
MOJIETISIX ¥ B PEAIbHOM MHUPE; TPUMEHEHNE N3YUCHHBIX
CBOWCTB reoMeTpuyecKux Guryp u GopmMy 1jsi pereHus
reOMETPUYECKHUX 33/1a4 U 3a]a4 C IPAKTHYECKUM
COZIEpKaHUEM;

(dbponTasbHAS Oecena;

MpaKTUYECKHUE 3aHATUS (110
TeMaM);

BHEAYUTOPHAS
caMmocTosiTeNnbHas paboTa yuebHas
JIMCKYCCHsI, KOHTPOJIbHAasI padoTa,
MIPOMEKYTOUHAS aTTECTALUs

- c(OpMHPOBAHHOCTb IPEACTABICHUH O Ipoleccax u
SIBJICHUSIX, UIMEIOLIUX BEPOSATHOCTHBIN Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEaJIbHOM MUDE,
OCHOBHBIX IIOHATHUSAX 3JIEMEHTAPHOU TEOPUU
BEPOATHOCTEH; YMEHUI HAXOIUTh U OLICHUBATh
BEPOSATHOCTH HACTYILJICHUS COOBITUH B IPOCTEHILINX
IIPAKTUYECKUX CUTYalUsX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYaiHBIX BEJIMYMH;

(dbponTaNBbHAS Oecena;

IIpaKTUYECKHUE 3aHATHS (110
TeMaM);

BHEAyIUTOpHAs
camocTosTeNnpHas paboTa yueOHas
JMCKYCCHUA, KOHTPOJIbHAs paboTa,
MPOMEKYTOUHAs aTTeCcTallus

- BJaJ€HUE HaBBIKAMH HCITOIb30BaHUs TOTOBBIX (dpoHTanbHas Oecena;
KOMITBIOTEPHBIX IPOTPAMM TP PEIICHUH 33]1a4. PAKTHYCCKHUE 3aHATUS (10
TeMaM);
BHEAYTUTOPHAS

caMmocCTosTeNIbHas paboTa yueOHas
JMCKYCCHS, KOHTPOJIbHAs paboTa,
IPOMEKYTOYHAS aTTECTALUS

4.2. Onenka HHIAUBUAYAJTbHBIX 06pa30BaTe.]'lele JOCTHKEeHM It Hu KOMIIeTeHII it
nmope3yJjbTarTaM TeKYIIEro KOHTPOJIA U HpOMe?l(yTO‘IHOﬁ aTTeCcTalmun.

Tabnuua 8.2.- OueHka MHIMBUAYAIbHBIX 00pa30BaTENIbHBIX TOCTUKEHUH

Bcero 6amnos 100
Ne HaumenoBanue pabot Tekymas arrectanus ot 0 1o 40 | CemectpoBas arrecTauus OT
m/m
0aioB 60 no 100 Gannos
(1-8 memens) (9-16 Henmernst)
3HaHu, 3Hanus,
Komnerenmumn Komnereniumn
YMEHHUS YMEHHUS
1 | Pabora Ha ypoke 10 10 10 10
2 | BCP (3amanus, cooOmieHus, 10 10 10 10
JTOKJIaIbl).
3 | KonTposbHas paboTta /3a4yer 10 10
HToro: 40 60

Tabnuma 10. — IlepeBox 6aioB B TPAAUITMOHHYIO CHCTEMY OIICHUBAHMS

KauecTBeHHast o1leHKA MHIAMBUAYAJIbHBIX
IIpoueHT pe3yJabTaTUBHOCTH (IPABUJIbHBIX N
00pa3oBaTeIbHBIX JOCTHKEHH I
0TBETOB) >
0aJl1 (0OTMETKA) BepOaJIbHBIN aHAJIOT
91 -100 5 OTIINIHO
76 - 90 4 XOpOIIO
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61-75

YIOBJIETBOPUTEIIHLHO

menee 61

HEYOBJIETBOPUTEIIBHO
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9. I'/IOCCAPMH OCHOBHBIX TEPMHHOB W ONPEJEJIEHUHA, U3YYAEMBIX

B IIPEAMETE «<MATEMATHUKA»

IMonaTue

Onpenesienne

Yucio

OcHOBHOE NOHATHE MAaTEMATUKH, UCIIOIB3YEMOE JIJIsl KOJTUYECTBEHHOMN
XapaKTePUCTUKHU, CPAaBHEHUSI M HyMepaluu 00bEKTOB.

OTtpunarenbHoe YUCJI0

JlelicTBUTENBHBIC YHCIIA, YAOBIETBOPsIONINE HepaBeHCTBY a < 0.

IMoaoxurTeanLHoOE YHCTIO

JleiicTBUTENBHBIC YKCIIA, YAOBIETBOPAIONINE HEpaBeHCTBY a > 0.

MoayJb yucia

HeorpunarenbsHoe 4rcio, onpeaeecHre KOTOPOro 3aBUCHUT OT THIIA
uncna T. O6o3nauaercs: €],

Ilepuoguyeckasi Apodb

[TocnenoBarensHO MOBTOPSIFONIAsiCs (MUHUMANIbHAs) TpyMma nudp B
3anucy OECKOHEYHOM NECITUYHOM IPOOH MOCTe 3araTOi Ha3bIBACTCs
NEepUOOM, a OECKOHEYHAs ACCATUYHAS IpoOb, MMEIOIasi TAKOW IEPHOJ B
CBOCH 3amKCH, Ha3bIBACTCSI IEPHOANYECKON.

PanuonajabHO€e 4MCJI0

e
Ywucna Buma = , TZI€ N — [enoe Yuciio, M — HaTypaJIbHOE YHCIIO, T.C.
quciia, MpCACTaBUMBIC B BUAC OOBLIKHOBEHHBIX ,Z[pO6CI>i.

YucioBas pyHkuus

@OyHK1MSL, 00J1aCTH ONPEIEIECHUS U 3HAYCHU KOTOPOHl SIBIISIFOTCS
IIOAMHOKECTBAMH YHCIOBBIX MHOXECTB — KakK IIPaBUJIO0, MHOXKECTBA
BEIIECTBEHHBIX yKcea Ruium MHOXXeCTBa KOMIUIEKCHBIX uncen C.

I'padpux pynxuun

MHOeCTBO BeeX TOYEK (X; Y) KOOpAHHATHOM rutockocTH, rae y = f (X), a
X "mpoberaer” BCto 00J1acTh onpeeneHus GyHkiuu f.

MonoToHHAsE QYHKIUA

Bospactaromas ¢pynkuusnmu6o yosiBaromas QyHKius.

OrpanuyeHHas
pyuxumus

[Tycts GyHKIMS (OAHOTO MM MHOTHX NMEPEMEHHBIX ) OIpeesieHa Ha
MHOkecTBe D. Eciin MHOXeCTBO ee 3HaueHUil OrpaHUYeHO, KOorzia
apryMeHT (apryMeHThI) IpoOeraroT Bce MHOXKECTBO D, hyHKIMs
Ha3bIBAETCS OrpaHN4eHHON. COOTBETCTBEHHO, €CJIM MHOKECTBO
3HaYEHUHN QYHKIIMHU OTPAaHUYEHO CBEPXY (CHMU3Y), TO QYHKIUS TaKxKe
Ha3bIBAETCS] OTPAaHUUYEHHOM CBEpXY (CHH3Y).

YerHas pyHKuus

OYHKIMS Ha3bIBACTCS Y€MHOU: a) UMEET 00IacTh ONPEICIICHHS,
CUMMETPUYHYIO OTHOCUTENBHO Hadana oTcuéra, Touku x = O;

0) IpH BCEX 3HAYCHHSIX apTyMEHTa X M3 00J1aCTH ONpeeIICHUs
ynosierBopsiet ypaBueruto f(—x) = f(x).

Ilepuoanueckas
pyuxkuus

OyHKIMS IEPUOUYHA, €CIIN CYLECTBYET Takoe uncio T#0 (nepuon),
YTO Ha Bceil 00aacTu onpeaeneHus (pyHKIMH BBITOIHAETCS] pAaBEHCTBO

f(z)=f(z+T),

IIpenea pynkuuu B
TOUYKe

Yucno b HaseiBaercs npenenom dynkiwn y = f(X) npu x, ctpemsimemcs K
a (WM B TOYKE a), €CIH [ JIFoOOTO MOJIOKUTEIBHOTO Yncia €
CYIIECTBYET TaKOe MOJ0KHUTEIbHOE Yicio d, UTO NMPH BCeX X # a, TAKUX,
yto [X —a | < d, BemosnHsercs HepaBeHctso |f(X) —a|<e.

Ipenen ¢pynkuuu Ha
0eCKOHEYHOCTH

[Mycte 3agana gynkuus y = f(X) ¢ HeorpaHU4EHHOI CBEpXY 00JIaCThIO
omnpezeneHus. Yucio b HaspiBaeTCs mpeaesioM JaHHON QYHKIIUH MPH X,
CTpEeMsIIIEMCSI K IITI0C OECKOHEYHOCTH, €CITU JUIsl JTF000T0 Yucia
CYLIECTBYET TaKO€ MOJIOKHUTEIbHOE YUCIO M, UTO MPHU BCEX 3HAYEHUSIX
apryMeHTa x U3 00JacTy ONpeNieNieHus], TaKuX, 4To X>M, BbinonHsercs
HepaBeHcTBO [f(X) —b| <e.

OopatHas pyHKuMsA

[Tyctp Ha MHOXecTBe D onpenenena pynkuus y = f(X) u E — mHOXecTBO
ee 3HaueHunid. OnpeaennM HOBYIO GyHKIMIO, X = h(Y), KoTopast
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ompeJielicHa Ha MHOKECTBE E ¥ KaKI0My 3HAYCHHUIO ) CTABHT B
COOTBETCTBHE TO CAMO€ 3HAUCHHE X U3 MHOecTBa D, 1y1st KoTOpOTO Y =
f(X). Ota noBas dyukiws x = h(y) HaseiBaeTcs gyukyuei, obpamnotl K

bynkuun y = f(X).

HenpepbiBHast ®yuknus y = f(X) Ha3bIBaeTCs HenpepwisHOll 6 mouke Xo U3 00TaCTH e¢
(l)yHKIII/Iﬂ OIIpeCIICHUs, €CIIU I Jr000ro uncia € > 0 HalgeTest TAKOE YUCIIO O >
0, 4yTO MpM BCEX 3HAYEHUSAX X, KOT /1A =m|<d OyZeT BBIOJIHATHCS
HEPaBEHCTBO -1l <2
Iloka3aTenbHast OyHkuMs BUAa y=a*, rae a — 3alaHHoe 4ucio, a= 0,a # 1.
GyHxkums
Jlorapugm Jlorapu(mMoM MOJIOKHUTEILHOTO Yucia b mo ocHoBaHUS &, Tie
a= 0,a # 1, Ha3pIBACTCs IIOKA3aTEJIEM CTEIIEHU, B KOTOPYIO HAZI0
BO3BECTH YKCJIO @, YTOOBI MOJIY4YHTh D.
Jlorapudmuueckas Oynkuus Buna v = log_x, rue a— 3ajaHHoe uucio, a= 0,a #= 1.
GyHkuus
Crenennas pynknus | OyHKIms Buaa y = x°, riea — IOCTOSTHHOE YHCIIO (KOHCTaHTA).
Tpuronomerpuveckass | Maremarnueckue GyHKun oT yria. K TakuM QyHKIHSIM OTHOCSTCS
¢yHkuus CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC.
IMapajesnbHbIe Henepecekaromuecs npsiMble, J€Kalume B OJHON IIIOCKOCTH.
npsiMble
Iepnenaukyasipusie | /e npsiMble MPOCTPAHCTBA, YTOJ MEXKIY KOTOPhIMH paBeH 90°.
npsiMble
IMapaJjesnbHbIe Henepecekaromuecs niaoCKOCTH.
IVIOCKOCTH
Hepnenaukyasipubie | Eciu yroi Mexay miiockocTsMu paseH 90°,
IVIOCKOCTH
Yroa mexay AByms VYo, HEe IPEeBOCXOASIIMI BEIMUNHBI OCTAJIbHBIX.
IVIOCKOCTSIMH
Yroa Me:xkay npsiMoii 1 | YToJI MeX1y NPsMOI U ee IPOeKIKEN Ha INIOCKOCTb.
IIOCKOCThI0
BekTop OTpe30k, JuIsi KOTOPOTO YKa3aHHOT'O KaKOM U3 €ro KOHIIOB SIBJISETCS

HaA4aJioM, a KAKOW KOHIIOM.

Koopaunartel BekTOpa

KoaddutireHnTs eIMHCTBEHHO BO3MOKHOM TMHEHHONW KOMOMHALIUN
0a3UCHBIX BEKTOPOB B BRIOPAHHOM CHCTEME KOOPJMHAT, PAaBHOW JAaHHOMY
BEKTODY.

Ba3uc

MHO0K€eCTBO TaKMX BEKTOPOB B BEKTOPHOM IIPOCTPAHCTBE, UTO JIFO00M
BEKTOP 3TOT0 MPOCTPAHCTBA MOXKET OBITh €AMHCTBEHHBIM 00pa30M
MIPEJCTaBJICH B BUJIE TMHEHHOW KOMOMHAIIMN BEKTOPOB U3 ATOTO
MHOXECTBA — OA3UCHBIX 8EKMOPOS.

I'eomerpuueckoe Tej10

OrpanuueHHas1, cBsi3Hast (puUrypa B mpocTpaHcTBe, KOTOpast
COJIEP’KUT BCE CBOU I'PaHUYHBIE TOUKH, IPUYEM CKOJIb YTOJHO OJIM3KO OT
0001 rpaHUYHOM TOUKU HAXOJSATCSI BHYTPEHHHUE TOUKH (PUTYpBHI.

CayuaiiHasi BeJIHYUHA

CiydaliHOM Ha3bIBaIOT BEJIUYMHY, KOTOPAsl B pE3yJIbTATE UCIIBITAHUS
IIPUMET OJTHO U TOJIBKO OJIHO BO3MOJKHOE 3HAUEHUE, HAIlepel He
M3BECTHOE U 3aBUCSIIEE OT CIy4YailHbIX IPUYHH, KOTOPBIE 3apaHee He
MOTYT OBbITh YUTECHBI.

BepositHOCTB

YucaeHHas MEpa BO3MOKHOCTHU HACTYIINICHHUA HEKOTOPOTO COOBITHS.
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10. JIACT UI3SMEHEHUHA U JIONOJIHEHUH, BHECEHHBIX B PABOYYIO

YYEGBHYIO [IPOT'PAMMY

Ne u3meHeHus, 1aTa BHECCHHS M3MCHEHHMsI, No CTpaHUIlbI C H3MECHCHHEM:

BbBLJIO: CTAJO:
OcHoBaHue:

Iloamuce JMia, BHCCIICTO U3MCHCHUA
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Ne N3MCHCHMA, JaTa BHCCCHHUA U3MCHCHUS, Ne CTpPAaHUIbI C UBMCHCHUCM:

BbLJIO:

CTAJIO:

OcHoBaHueE:

HO}IHI/ICI) JIMIIa, BHCCIICTO U3MCHCHMUA
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OUJINAJI PEJEPAJIBHOI'O TOCYJAPCTBEHHOI'O BIOJOKETHOI'O
OBPA3OBATEJIBHOI'O YYPEXKXKJAEHUA
BBICIIEI'O OBPA3OBAHMUAA

«BJAJTABOCTOKCKHA T'OCYJIAPCTBEHHBIN YHUBEPCUTET DJKOHOMUKHU U

CEPBUCA» B I'. APTEME

Texnuueckasi IkcnepTu3a padoyeil mnporpaMmmspl y4eOHOro npeamera «MaremaTukay,

HpeL[CTaBJIeHHOﬁ nmpemnoaaBarejiemM duianana (])euepa.m,noro rocyrapCTB€HHOI0

0101KETHOT0 00PAa30BaATEIBLHOI0 YUYpe:KIeHHus BhIcIIero oopazoBanus «BiagnBocTokckuii

roCy/1apCcTBeHHbIH YHMBEPCUTET IKOHOMUKH U cepBHca» B I. Apreme baxunoi A.C.

IKCHEPTHOE 3AK/IIOYEHUE

HaumenoBaHue IKCIEPTHOI'0 NMOKa3aTeJast

3Kcneansa Oq)OpM.TIeHI/IH TUTYJBHOI'O JIUCTA U OIVIABJICHUSA

1. | HaumeHoBaHue nporpamMmsl y4eOHOrO IpeMeETa Ha TUTYJIHHOM JIMCTE COBIAAAET C HAUMEHOBaHHE
tekcre PI'OC u VII
2. | Ha3Banme ¢umana cOOTBETCTBYET Ha3BaHUIO TI0 Y CTaBy
3. | Ha TuTynbHOM JHcTe yKa3aH y4yeOHBINM UK, KOJ U HAUMEHOBAaHUE CIELHNATIbHOCTH
4. | O0opoTHasi CTOpOHA TUTYJIBHOT'O JINCTA 3aII0JIHEHA
5. | Hymepanus crpanun B «Coaep)kaHun» BepHa
IkcnepTu3a pasaeia 1 «llosicHuTeabHAS 3aNIMCKA»
6. | Pazgen 1 «llosicHuTeNbHAs 3aMMCKa» UMEETCS
7. | HaumeHoBaHue yueOHON IporpaMMsl IpeMeTa COBNAJAET C HAMMEHOBAaHUEM HA TUTYJIbHOM JIUCTY
8. | Llemn mpenmeTa — TpeOOBaHMS K pe3yiIbTaTaM OCBOCHUS MPEIMETa YKa3aHbl
IkcnepTusa pasaeia 2 «O01mas XapaKTepucTHKA YU4eOHOH AesiTeIbHOCTI
9. | Pazgen 2 «OO0mas xapakTepuCcTUKa YIeOHOU NESATEILHOCTHY HMECTCS
10. | CBenenust 0 opMHUPOBaHUM KOMIETEHIMI M KOMIETEHLIUU YKA3aHBl.
11. | 3anmauu, cBsi3aHHbIE ¢ HOPMUPOBAHMEM KOMIIETEHIIMH, PONIUCAHbI
12. | ®opma UTOTOBOI aTTecTalluy yKa3aHa.
JIkcneprusa pasnena 3 «MecTo npeaMera B y4eOHOM IIAHE»
13. | Paznmen 3 «MecTo npeamera B y4eOHOM TIIAHE» HMEETCS
JIkcnepTusa pasnena 4 «Pe3yabraTbl 0CBOCHHSI Y1e0HOI0 peAMETa»
14. | Pa3znen 4 «Pe3ynbTaThl OCBOCHUS y4€OHOTO MIPEIMETA) 3aMOTHEH
15. | JInuHOCTHBIE, METANpEAMETHBIE U ITPEIMETHbIE TPEOOBAHUSI  COOTBETCTBYIOT MEPEUHCICHHBIM B T
IKkcneprusa pasaena S «CTpykrypa H coaep:kanue y4eOHOro npeaMerar
16. | Paznmen 5. «CTpyKTypa M coliepKaHue y4eOHOTO MPEIMETa» UMEETCS
17. | lynkr 5.1. «O0BbeM yuebHOro npeMeTa U BUAbl yueOHOH paboThl» 3al0JHEH
18. | OObeM B yacax UMeETCsl BO BCEX STYCHKAX
19. | Cymma o kakaoMy cTOJI0Ly paBHa MaKCUMaJIbHON Harpyske
20. | Tabmuma 5.2. «TemaTndeckuii miaH ya4eOHOTO MPEMETay 3aIoIHeHA
21. | B tabmune 5.2 Bce rpadbl ¥ CTPOKH 3aMTOJTHEHBI
22. | Tabnuna 5.3. «CoaepxaHue y4eOHOTrO MpeaAMETay 3aloJHeHa
23. | B tabmure 5.3 Bce rpadbl M CTPOKH 3aMTOTHEHBI
24. | Tabnuna 5.4 «IIpumepHblie TeMbl pedepaToB (JIOKJIAJI0B), UHIUBHYaTIbHBIX IPOSKTOB) 3aIl0JIHEHE
25. | O0beM MakCUMaIbHON y4eOHOW Harpy3ku oOydaromierocsi B yaeOHOM TuiaHe u B Tabmmmax 5.1, 5.2
COBITAIa€T
26. | OO0beM 00s3aTEIILHOM ayIMTOPHON HArpy3Ku B y4eOHOM muiaHe ¥ B Tadymiax 5.1, 5.2, 5.3 coBmag,
27. | O0beM BpeMeHH, OTBEJIEHHOT'O Ha CAaMOCTOSATENIbHYIO paboTy 00yJarouxcs, B yueOHOM IIJIaHE U B

5.1,5.2,5.3 coBnagaer (Ipy HaJIUYUN)
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28. | [lepeuuncieHbl BUABI CAMOCTOSITETLHOM PabOThI (TIPY HATHMYHUH )
30. | BapuaTtuBHas 4acTh OTpaxkeHa (IPU HATHMYUH)
31. | IloxcTpoyuHble HAAMUCH YIATICHBI
32. | Yka3aHHOE KOJMYECTBO 4acoB B rpade «/Toro» cooTBeTCTBYET y4eOHOMY IIJIaHY
JkcnepTusa paszjaesa 6 «XapakTepucTHKAa OCHOBHbIX BUIOB Y4e0HOM J1eITeJIbHOCTH CT)
33 | Paznmen 6 «XapakTepucTHKa OCHOBHBIX BHJIOB YUE€OHOH EATEIHOCTH CTYJICHTa» UMEETCS
JKcnepTH3a pas3jiena 7 «YcJa0Bus peaju3alii NPorpaMMbl TUCIHIITTHHBD)
34. | Paznen 7 «YcnoBus peain3alyii IpOrpaMMbl IPEIMETa UMEeTCs
35. | Ilynkrt 7.1. «Jlns peanu3anuu nporpaMMbl y4eOHOTO MPeIMeTa NPEeAyCMOTPEHbI» 3al0JTHEH
36. | Ilynkr 7.2 «MHbOpMaIIOHHOE 00ECTICUeHUE PeaTM3aIliy TPOTrPAMMBI)
37. | B mynkre 7.3 yka3zaHbI TONOJHUTEIbHBIC HCTOYHUKH JUIS CTYJICHTOB M MPETOAaBaTes
38. | B crincke 0CHOBHOM JIMTEpATyphl OTCYTCTBYIOT U3JIaHUS, BBINYIIEHHBIE OoJiee 5 J1eT Ha3a]
Jkcneprusa paszjaeia 8 «KoHTPoJIb U OLleHKA Pe3yJIbTATOB OCBOCHUS M CIUILINHb
39. | Paznen 8. «KOHTpOIIb U OLIEHKA PE3yJIbTAaTOB OCBOCHHUS IPEMETA)» UMEETCS
40. | HaumenoBaHus pe3ynbTaTOB OCBOSHUS MPEIMETa COBINAAAIOT € yKa3aHHBIMH B pazjene 4.
HNUTOI'OBOE 3AKJTIOYEHUE
[TporpamMma npeamMeTa MOXKET ObITh HAlIpaBJIeHA Ha COAEPIKATEIbHYIO SKCIEPTU3Y
PazpaboTuuk nporpaMmmel A.C.baxuHna
[Ipencenarens ITLIK OO/ JI.LE. TkaueHko
«20» eBpains 2020 r. 3aB.0TAEIEHUEM

M.C.CnoBukoBa

Mertoauct YMY
T.N.Temgkosa

«21»

¢despans 2020 .
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OUJIHAJI PEAEPAJIBHOI'O 'TOCYJAPCTBEHHOI'O BIO/ZKETHOI'O
OBPA3OBATEJIBHOI'O YYPEXJIEHUWSA

_ BBICHIEI'O OBPA3OBAHMSI
«BJIAJUBOCTOKCKHUHU I'OCYIJAPCTBEHHBIM YHUBEPCUTET S9KOHOMUMKH U
CEPBUCA» BI'. APTEME

Coaep:xarejibHas IKcNePTH3a padoyeil nporpaMMbl y4eOHOro npeaMera «MaremaTuka,
npeacTaBJeHHoi npenogasareieM Ouiamnana ¢geaepajbHOro rocy1apcTBeHHOT0
010/15KeTHOT0 00Pa30BATEJILHOIO YUpPeKAeHHs BbIcIIero oopa3oBanus «BiaaguBocTokckuii
rocy1apCcTBEeHHbII YHUBEPCUTET IKOHOMHUKHU U cepBuca» B I. Apreme baxunoi A.C.

IKCIIEPTHOE 3AK/IIOYEHUE

HaumeHoBaHMe KCIIEPTHOTO
noKasareJis

JKCHepTHAS OLEHKA
IIpumeyanue

Aaa HET | 3aKJII0YCHHE
OTCYTCTBYET

IkcnepTu3a pasaeia 1 «llosicHuTe bHASA 3aNIMCKA»

Lenu npeamera — TpeGOBaHUS
K pe3y/nbTaTaM OCBOEHUS
peaMeTa COOTBETCTBYIOT
nepeuucieHHbm B PI'OC
COO.

aa

IkcnepTu3a pasaeia 2 «O01mas XapaKTepucTHKA Y4eOHOH 1esiTeIbHOCTH

B paznene 2 ykazaHbl
KOMMYHHMKaTHBHas,
JIMHTBUCTHYECKAs
(s13pIKOBEIUECKAs) U
KYJIbTYpOBEIYECKas
KOMIIETEHIINH, Ha
(bopMHUpOBaHHE KOTOPBIX
OPHEHTUPOBAHO COZEPKAHUE
peaMera

Ja

JkcnepTu3a pasjiena 3 «MecTo npeaMeTa B y4eGHOM IJIaHE)

Mecro npenmera B yueOHOM
IUIaHE OIPEIEIICHO B
COOTBETCTBHUH C
tpedoBanusiMu PI'OC COO.

Ja

JIkcnepTusa pasnena 4 «Pe3yabpraTbl 0CBOCHUSI Y1€0HOI0 NPeMeTa)

TpeGoBaHMsI K TMUHOCTHBIM,
METaINpeIMETHBIM U
MIPEIMETHBIM pe3yiIbTaTaM
OCBOEHHUS y4eOHOT0 MpeaMeTa
COOTBETCTBYIOT
nepeuncieHsbM B PI'OC
COO (B T. 4. KOHKPETU3UPYIOT
W/WIN PAaCHIUPSIIOT TpeOOBaHUS
@roc)

Ja

JkcnepTu3a pasaeia S «CTpykTypa u cojep:KaHue y4eOHOT0 mnpeaMeTa

Coneprxanue BUI0B y4eOHOM

na |
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NEeSITEIbHOCTH COOTBETCTBYET
TpeOOBaHUSM,
MPEAbSIBISIEMbIM K
pe3ylbTaTaM OCBOCHUS
npeameTa («WIMYHOCTHBIEY,
«MeTarperIMeTHBIEY,
«IPEIMETHBIEY).

Coneprxanne y4eOHOTO
npenMera paszpaboTaHo ¢
OpHEeHTallUeH Ha
(dhopMUpOBaHHE YKa3aHHBIX B
pazzese 2 KOMIETCHIIUH.

Ja

CrtpykTypa nporpammsbl
y4eOHOr0 nmpeameTa
COOTBETCTBYET MPUHIIHUITY
€IMHCTBA TEOPETUYECKOTO U
MPAKTUYECKOTO O0YUYCHUS

aa

Temaruka nabopaTopHbIX
W/WIM TPaKTUIECKUX padoT
COOTBETCTBYET (hopMHUpyEMBIM
pe3ysbTaTaM OCBOCHHS
npeaMeTa U OpUSHTUPOBaHA
Ha OCBOCHHUE YKa3aHHBIX B
pazzene 2 KOMIEeTEeHIIHH.

Ja

TemaTnmueckui miaH u
coJiep>kaHue y4eOHOTO
npeaMeTa COOTBETCTBYET
COJICp’KaHUIO0 MaTepuaa,
ykazanHoro B @I'OC COO.

Ja

10

YpoBHH OCBOCHUS
COOTBCTCTBYIOT BUAaM
y4eOHOMU JesITeNbHOCTH B
pasnerne

aa

11

Conepxanue
CaMOCTOSITENIbLHON paboThI
CTY/IEHTOB, B T.4.
BHEAYJUTOPHOM, HAIIPABJIEHO
Ha BBINIOJIHEHHE TPeOOBaHUMN K
pe3ysibTaTaM OCBOCHUS
npeamera (Mpy HaTUYUH)

He
NpeIyCcMOTPEHO

12.

DOopMyITHPOBKHU
CaMOCTOSITENIbHON PabOTHI
MTOHUMAIOTCS] OJJTHO3HAUHO
(npu HaNMMYMN)

He
MpeIyCMOTPEHBI

13.

Paznenst mporpaMMer
y4eOHOT0 MpeameTa
BBIJICTICHBI JUIaKTHYECKU
11esecoo0pa3Ho

Aaa

14.

CopaepxaHue y4eOHOTo
MaTeprana COOTBETCTBYET
tpeboBanusim PI'OC COO.

Aaa
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15

BapuaruBHas 4acTb COACPKUT
TpeOOBaHUS K pe3yIbTaTam
OCBOEHUS IIpeaMeTa (IIpu
HaJIUYHH )

He
npeaycMoTpeHa

16.

OO0beM BpeMeHH JIOCTATOUCH
ISl OCBOCHHS YKa3aHHOTO B
CoJIep>)KaHUU y4eOHOTO
Marepuaa

aa

17.

O0mwem u coaepxanue
71a00paTOPHBIX U
MPAKTUYECKUX paboT
ONpEIeNICHbI AUAaKTHYECKU
1enecoo0pasHo u
COOTBETCTBYIOT TPEOOBAHUSIM
K pe3yJbTaTaM OCBOCHUS
npenMera.

aa

JKcnepTu3a pasaeia 6 «XapakTepucTUKAa OCHOBHBIX BUA0OB y4eOHOIi 1eATeJTbHOCTH

CTYACHTA»

18.

Buapl yueGHOI nesTenbHOCTH
oOyuarorerocs
COOTBETCTBYIOT COJICP>KAHUIO
M3y4aeMoro mMaTepuana

aa

JKcnepTusa pasjgena 7

«YciaoBus peajim3anuu 1

OorpamMmasl nmpeamMeTa»

19.

[lepeuens yueOHbIX KaOUHETOB
(;1aboparopwii u 11p.)
obecreyrBaeT NpoBeICHHUE
BCEX BHJIOB J1a0OPaTOPHBIX U
IPAKTUYECKHUX pabdoT,
MPEyCMOTPEHHBIX
porpamMmoil yueoHoro
peaMeTa

Ja

20.

[Iepeunciennoe
obopynoBanue odecreurnBaeT
IIPOBEJICHUE BCEX BUIIOB
MPAaKTUYECKUX 3aHITUH,
IIPEYCMOTPEHHBIX
MporpaMMoil yaeOHOTo
peaMera

aa

21.

[Iepeuens pekoMeHayeMOM
OCHOBHOH M JIOIOTHUTEILHON
JUTEpaTyphl BKIOYAET
00IIeJOCTYITHBIE HCTOYHUKHI

Aaa

22.

Ilepeuncnennsie
nH(pOpMaLIOHHbIE
VCTOYHUKU aKTyaJbHBI U
JOCTOBEPHBI

Aaa

23.

NudopmannoHHbie UCTOYHUKU
YKa3aHbI C YI4ETOM
coJiepKaHusl IpeAMeTa

Aaa

24,

[TepeunciieHHbIE ICTOYHUKHT
COOTBETCTBYIOT CTPYKTYpPE U

aa
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COZEPIKAHUIO IIPOrPaMMBI
y4eOHOT0 MpeameTa

3Kcnean3a pa3aejia 8 «KOHTpO.]'Ib H OIICHKA pe3yJbTaT

0B OCBOCHMUS NPECAMETA»

25.

OcHoOBHbIE MTOKa3aTeNIN OLIEHKU
pe3yabTaTOB OOYyUEHHUS
MIO3BOJISIFOT OJJHO3HAYHO
ANAarHoCTUpoOBaThb YPOBCHb
OCBOEHUS

aa

26.

HaunmenoBanue ¢popm u
METOI0B KOHTPOJISI M OLIEHKU
pe3yabTaTOB OOYUYEHHS TOUHO
Y OJTHO3HAYHO OIKCHIBACT
pOLelypy aTTeCTAIlH

aa

217.

(DOpMBI 1 MCTOZbl KOHTPOJIA
IIO3BOJIAKOT OLICHUBATh
CTCIICHb OCBOCHMU A yqe6Hor0

IpeMeTa.

aa

HTorosoe 3aKjro4eHne

Aa | HeT
(u3 Tpex
aIbTePHATUBHBIX
MO3ULUHI CIENYET
BBIOpaTh OJIHY)

[Iporpamma nipeamera aa
MOJKET OBITH
pEKOMEHI0BaHa K
YTBEPIKJICHHIO

[Tporpammy npenmera
CIIeTyeT PEKOMEHIOBATh
K I0paboTKe

IIporpammy npeamera
ClenyeT PEKOMEHI0BATh
K OTKJIOHEHHUIO

3amMe4aHusl M peKOMEHIANMHU IKCIIEPTA MO 10padoTKe

Pa3paboTumk nporpaMmmsl
[Ipencenarens [MIK OO
«20» eBpains 2020 r.

A.C.baxunna
JI.LE. TkaueHKO

M.C.CnoBuxoBa

T.N.TemngakoBa

despans 2020 r.
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OUIHAJI PEJAEPAJTIBHOI'O TOCYJAPCTBEHHOI'O BIO/JUKETHOI'O
OBPA3OBATEJIBHOI'O YYPEXJIEHUWSA
BBICHIEI'O OBPA3OBAHUSA

«BJAIUBOCTOKCKHUMN I'OCYJAPCTBEHHbI YHUBEPCUTET SJKOHOMUKH U
CEPBUCA» BT'. APTEME

Conep:xarejibHasi IKCNePTH3a padoyeil mporpaMMbl y4eOHOro npeaMmera «MaremaTuka,
npeacTaBJieHHOI npenoaaBaTejieM @uiuana genepajbLHOro rocy1apcTBeHHOr0
010/1KETHOT0 00Pa30BaTEJBLHOI0 YUpe:KIeHHs Bbicliero oopazoBanus «BiaanBocTrokckmii
roCy1apCTBEeHHbI YHMBEPCUTET IKOHOMHUKH H cepBuca» B I. Apreme baxxunoit A.C.

IKCIIEPTHOE 3AK/IIOYEHUE

Ne | HaumeHoBaHHe IKCIIEPTHOTO JKCIepTHas OlleHKa
nmoKasareJis Mpumeyanue
na HeT | 3aKJII0YeHue
OTCYTCTBYET
Ikcnepru3a pasneda 1 «IlosgcHuTe/bHasi 3aIMCKa)
1. | Henu mpeamera — TpeOOBaHMs na

K pe3yJIbTaTaM OCBOCHMS
IIpeIMeTa COOTBETCTBYIOT
nepeuncieHssM B PI'OC
COO0.

IKcnepTu3a pasaena 2 «O0mas XapakKTepucTHKA y4eOHOH AesATeJIbHOCTH

2. | B pasnene 2 yka3aHbl na
KOMMYHHUKaTHBHAs,
JTMHTBUCTHYECKAS
(s13bIKOBEIUECKAsT) U
KYJIbTypOBEIIECKast
KOMIIETEHINH, Ha
(hopMupOBaHUE KOTOPHIX
OPHEHTUPOBAHO COZEPIKaHUE
mpeaMera

48




IkcnepTu3a pasaena 3 «MecTo npeamera B yueOHOM IIAHE)

Mecro npenmMera B y4eOHOM
IUTaHE OMPEIETICHO B
COOTBETCTBHUH C TPEOOBAHUSIMHU
@I'0OC COO.

Ja

JKcneprusa pasjaena 4 «Pe3yabTaTbl 0CB

OeHMsI Y4eOHOr0 nmpeaMeTa

TpebGoBaHwusI K TNIYHOCTHBIM,
MeTanpeIMETHBIM 1
MPEIMETHBIM pe3yiibTaTaM
OCBOEHUS y4eOHOro mpeameTa
COOTBETCTBYIOT
nepeurciieHHbiM B PI'OC
COO (B T. 4. KOHKPETU3UPYIOT
W/WIIM PacIIUPSIOT TpeOOBaHUS
dIoC)

Ja

JKcneprTusa pasaena S «CTpykTypa u cojae

JKaHUe Y4eOHOr0 MpeaMeTra

Copepxanue BUJIOB y4eOHOI
IEATEILHOCTH COOTBETCTBYET
TpeOOBaHUSM,
IPEABSIBISEMBIM K
pe3ysbTaTaM OCBOCHHS
npeaMeTa («WIMYHOCTHBIEY,
«MeTarnpeIMETHBIEY,
«IPEAMETHBICY).

Ja

Copepxanue yueOHOTo
npenMera paszpaboTaHo ¢
OpHEHTalUE Ha
(dbopMUpOBaHHE yKa3aHHBIX B
pazjziene 2 KOMIIETCHIIHI.

Ja

CtpykTypa nporpammsbl
y4eOHOT0 NpeaMeTa
COOTBETCTBYET MPUHIIHITY
€/IMHCTBA TEOPETUYECKOTO U
MIPaKTUYECKOro 00y4eHus

aa

TemaTuka 1abopaToOpHBIX
W/WIH IPAKTUYECKUX paboT
COOTBETCTBYET (POPMUPYEMBIM
pe3ysbTaTaM OCBOCHHS
npeaMeTa 1 OpUueHTHPOBaHa Ha
OCBOCHHE YKa3aHHBIX B
paszzesne 2 KOMIETeHIUH.

Ja

TemaTnmueckui miaH u
coJiep>kaHue y4eOHOTO
MpeaMeTa COOTBETCTBYET
COJIEP/KAHUIO MaTepuaa,
ykazanHoro B @I'OC COO.

Ja

10

YpoBHH OCBOECHUS
COOTBCTCTBYIOT BUAaM
y4eOHOMU JesITeNbHOCTH B
paszzgene

Aaa

11

Conepxanue

HE
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CaMOCTOSITENIbHON PabOTHI
CTYJICHTOB, B T.4.
BHEAYJUTOPHOM, HAIIPABJICHO
Ha BBINOJTHEHNE TPEOOBAaHUH K
pe3yabTaTaM OCBOCHUS
npeameTa (Mpy HaJTUIHH )

NpPeTyCMOTPEHO

12.

DOopMyIMPOBKHU
CaMOCTOSITENIbHOM pabOThI
MTOHUMAIOTCS OIHO3HAYHO (TIpU
HaJIUYIHH )

He
NpeayCMOTPEHbI

13.

Paspgeinsl nporpamMmsl
y4eOHOro MpeaAMETa BhIICICHBI
JMIAKTHYECKHU TEIeCO00pa3HO

aa

14.

ConeprxaHue yueOHOTO
MaTepHuaja COOTBETCTBYET
tpedoanusiM GI'OC COO.

aa

15

BapuaTtuBHas 4acTh COAEPKUT
TpeOOBaHUs K pe3ysbTaTaM
OCBOEHUS IpeameTa (Ipu
HaJIUYIHH )

He
npeaycMoOTpeHa

16.

O0bem BpeMeHH J0CTaTOYCH
ISl OCBOCHHUS YKa3aHHOTO B
coJiep’KaHuU y4eOHOT O
MaTepuaa

aa

17.

O0beM u coaepkaHue
71a00paTOPHBIX U
MIPaKTUYECKUX paboT
OIpeeICHbI AUIAKTUICCKU
1enecoo0pasHo u
COOTBETCTBYIOT TPEOOBAaHUSIM
K pe3y/ibTaTaM OCBOCHUS
npeaMeTa.

aa

JIKcnepTH3a pasaena 6 «XapakTepuCTHKA OCHOBHBIX BUIOB Y4eOHOM JesiTeIbHOCTH

CTY/ICHTa»

18.

Bunsr yaeOHOI nesTenbHOCTH
oOyyaromierocs
COOTBETCTBYIOT COAEPKAHUIO
M3y4aeMOro Marepruaiia

Aaa

IKcnepTu3a pasgena 7

«¥YCJ10BUS peaju3aluu Il

OrpaMMBbI MIpeaMETa»

19.

[lepeuenb yueOHbIX KaOMHETOB
(;mabopatopwii u ap.)
oOecrnieunBaeT NpoOBEICHUE
BCEX BUJIOB JIA0OPATOPHBIX U
MPaKTUYECKUX padoT,
MPEYyCMOTPEHHBIX
porpaMMoil yaeOHOTO
npeaMera

Ja

20.

[Iepeunciennoe
obopynoBaHue obecreurnBaeT
IMPOBCACHUEC BCEX BUJ0B
MPAKTUYCCKHUX 3aHITHH,

Aaa
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MIPETyCMOTPEHHBIX
porpaMMoi yueOHOTO
npenMera

21.

[Tepeuenn pekOMeHIyEeMO
OCHOBHOU U JIOIIOJTHUTEIBbHOU
JUTEPaTyphl BKIIOYAET
00MIEeTIOCTYITHBIC UCTOYHUKH

aa

22.

[Tepeuuncnennnie
nH(pOPMAaLOHHbIE
WCTOYHUKU aKTyaJbHBI U
JIOCTOBEPHBI

aa

23.

NudopmanoHHbie UCTOYHUKU
yKa3aHbl C y4YeTOM
coJiep>KaHusl IpeaMeTa

aa

24.

[TepeunciieHHbIE ICTOYHUKHU
COOTBETCTBYIOT CTPYKTYpE U
COJIEpPKAHUIO MPOTPAMMBI
y4eOHOro mpeaMera

aa

IkcnepTu3a pasaeia 8§ «Konr

0JIb M OLICHKA p€3

JbTaT

OB OCBOCHMA 11

CAMETA»

25.

OcHOBHBIE TTOKA3aTENN OLIEHKH
pe3yiabTaTOB OOYyUECHHUS
MO3BOJISIFOT OJJHO3HAYHO
ANAarHoCTUpOBaTh YPOBCHDb
OCBOEGHUS

aa

26.

HaumenoBanue ¢popm u
METOJI0OB KOHTPOJISI U OLIEHKH
pe3yabTaToOB 00Y4YEHUSI TOUHO
Y OJTHO3HAYHO OIUCHIBAET
poLenypy aTTecTalu

aa

27.

q)OpMI)I 1 MCTOABI KOHTPOJIA
MO3BOJISIFOT OIEHUBATh
CTENEHb OCBOCHUS yUeOHOTO
npeaMeTa.

aa

HTorosoe 3akjiroueHne aa | HET

ANbTEPHATUBHBIX
MIO3ULIMH CIIeyeT

(13 Tpex

BbIOpaTh OJIHY)

[Iporpamma npeamera aa
MOJKET OBITE
PEKOMEHI0BaHa K
YTBEPKJICHHUIO

[Tporpammy npenmeta
CIIelyeT peKOMEH/I0BATh
K J0paboTKe

[Iporpammy npeamera
ClenyeT peKOMEHI0BAaTh
K OTKJIOHEHUIO

3amMeyaHusl M peKOMEHIALMHU IKCIIePTa Mo 10padoTKe
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PazpaboTunk mporpaMMmel A.C.baxuna

OKCNEepTHI: O.1. UBaHtora

«20» eBpains 2020 r.
N.B.Ten

@1y
¢espans 2020 r.
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MHWHOBPHAVKU POCCUU

OUJIMAJT ®EJEPATIBHOI'O T'OCYIAPCTBEHHOTI'O BIOJDKETHOI'O
OBPA30BATEJIBHOI'O YUYPEX/EHMS BBICIIIEI'O OBPA3OBAHUS
«BJIAIMBOCTOKCKMI I'OCYJAPCTBEHHBIN YHUBEPCUTET SKOHOMUKU U
CEPBHCA» BT. APTEME

YTBEPXKIAKY.
3amemmemgﬁﬁﬁek¢opa~
buwmana [Fo [/

~——1°0J. Usanrora

KOHTPOJIbHO-OIIEHOYHBIE CPEJICTBA
110 YYEBHOM JUCIAILTAHE
I1]1.02 MATEMATHKA

npo2pamMmel NOO20MOEKU CHEYUANUCTOE CPEOHE20 36eHA
IO CITELIUAJIBHOCTHU

38.02.01 Oxonomuka u Gyxraarepckuii Y4€T (110 oTpacisim)

I'ox HaGopa na OOII
2018

Aprem 2020
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COT'JIACOBAHO

ITpoToxoun 3acenanus

Hay4HO- METOUYECKOTO COBETA

ot 18 mas 2020 r. Ne7
[lpencenarers— — O.I. Usanrora

PaspaGoruux: %& A.C Baxuna

[IpenonaBaresns xadenpsr SYUT

«28» anpens 2020 T.

55

PACCMOTPEHO u OJJOBPEHO

Ha 3ace/laHu¥ NPEIMETHO-IIUKIIOBOM KOMHCCHH
o6mmeo6pa3oBaTe/bHBIX AMCUMILTAH (hHTHATA
®I'bOY BO «BI'VOC» B T. ApTéme

ITpotoxon Ne 14 or 12 mas 2020 roxa

Ipencenarems ITIK OO/ %!I.E.TK&{CHKO



COJIEP)KAHME

1. OO01Me noJI0KEHUS
Omuobka! 3aknaaka He onpegesieHa.

2. Pe3ynpTaThl OCBOCHUS JUCLUILIMHBI, ITOJIEKAIINE IPOBEPKE
Ommuodka! 3akinaaka He onpeaeseHa.

3. Pacrnipenenenue orieHMBaHMs pe3yIbTaTOB O0yUEHUS IO BUAM KOHTPOJIS
Omuodka! 3akiagka He onpeeseHa.

4. Pacnpenenenre TMIIOB KOHTPOJIBHBIX 3aJaHUM I10 3JIEMEHTAM YMEHHU
Omuodka! 3akiagka He onpeeseHa.

S. Pacnipenenenne TUIIOB U KOJMYECTBA KOHTPOJIBHBIX 3aJaHUI 1O 3JIEMEHTaM

YMEHHM, KOHTPOJIUPYEMBIX HA IPOMEKYTOUYHOU aTTECTALIUU
Ommuodka! 3aknaaka He onpeaeseHa.
6. CtpyKTypa KOHTPOJIBHBIX 3aJJaHUI
Ommuoka! 3akiaaka He onpeaeseHa.

6.1. 3aJaHus TEKYIIEro KOHTPOJIS
Ommuoka! 3aknaaka He onpeaeseHa.

6.2. 3aaHus IPOMEKYTOYHOM aTTECTAIIMKI
187

6.2.1. TecToBoe 3amanue

187
1. [IIxana orieHKr 00pa30BaTEIbHBIX TOCTUKEHUM
Omuodka! 3akiaaka He onpeaeseHa.
8. [lepedyeHb UCHOIB3YEMBIX MATEPUAJIOB, 000PYI0BAHUS U HHPOPMALIMOHHBIX
MCTOYHHKOB
Ommuoka! 3akiaaka He onpeaeseHa.
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1. OO0mwue moJioxkeHus
KontponbHo-oueHounsie cpeacrBa (KOC) mnpenHazHayeHsl JUisi KOHTPOJS U OLEHKHU
00pa30BaTeNbHBIX JIOCTH)KEHUH CTYJIEHTOB, OCBOMBILUX IpOrpamMmy Y4eOHOW JAMCLUIUIMHBI
[1I1.02 MaremaTuka: anreOpa 1 Hayaja MaTeMaTHYECKOTO aHAIN3a, TEOMETPHS.

KOC BriItoyaroT KOHTpPOJIbHBIE MaTepHabl Jii HPOBEAEHUS TEKYIIEro KOHTPOJIS H
POMEXYTOUHOU arTecTanu B (hopme: oboOmIaromero ypoka — apyrue Gopmsl KOHTpousisd B 1
ceMecTpe U 0000IIAI0IIEro ypoKa — 3K3aMeHa BO 2 CEMECTpe.

KOC pa3paboTaHbl B COOTBETCTBUH C:

MIPOrpamMMOi MOJATOTOBKH CIIEMATIMCTOB cpenHero 3BeHa (nanee — [MIICC3) mo cnenuanbHOCTH
no crenranbHocTH 38.02.01 DxoHOMUKA M OyXTanTepcKuil yder (10 OTpacisiM), peau3yeMbIX B
KOJIJIEJIXKE;

pabouast mporpaMMoii obmeoOpazoBaTenbHOl yuebnoi nucrumunsl [111.02 MaTtemaruka:

aﬂre6pa 1 HadaJla MaTEMaTUYCCKOI'o aHaJin3a, rcOMCTpPH.

2. Pe3yabTaThbl 0CBOEHHS IMCUHILIMHBI, MO/JIeKAIIUE IPOBEPKe

PesynbTaTel 00y4eHus
(JIMYHOCTHBIE, METANIPEIMETHBIE, TPEIMETHBIE)

q)OpMI)I MU MCTOABI KOHTPOJIAA U OLICHKH

pe3yabTaTOB 00yUEHUs

* JIUYHOCMHDbBIX.

- C(bOpMI/IpOBaHHOCTB HpCI[CTaBJICHI/Iﬁ O MAaTCMaTHuKe
KakK YHUBCPCAJIbHOM SA3BIKE HAayKH, CpCacCTBC
MOJCIUPOBAHUSA SIBJICHUM U mpoueccoB, HIACAX U
METOJaX MaTCMAaTHUKU,

¢dbpoHTaNBHAS Oecena;

MIPAKTUYECKHE 3aHITHS (TI0
TeMaM);

BHEAyIUTOpHAS
camocrosTeNnbHas paboTa yueOHas
JIMCKYCCHUs, KOHTPOJIbHAs paboTa,
MIPOMEKYTOUHAS aTTECTAINS

- NOHMMAaHHE 3HAaYMMOCTH MAaT€MAaTHUKU JJI1 HAy4HO-
TEXHUYECKOTI'o nporpecca, choOpMUPOBAHHOCTh
OTHOILIEHHUS K MaTEMAaTHKE KaK K 4aCTH
00111e4eNI0BeYeCKON KYIbTYPhI Uepe3 3HAKOMCTBO C
HCTOPHUEN pa3BUTHUS MaTEMATUKH, 3BOJIIOLIMEN
MaTeMaTU4YeCKUX UIEH;

¢dbponTanibHas Oecena;

IpaKkTUYecKHe 3aHATHs (110
TEMam);

BHEayJAUTOpHAs
camocTosiTeNnbHas padoTa yueOHas
JMCKYCCHsI, KOHTpOJIbHast paboTa,
IPOMEKYTOUHAs aTTECTALUS

- pa3BUTHE JIOTUYECKOTO MBIIIJICHHUS,
IPOCTPAHCTBEHHOT'O BOOOPaKEHUS, AITOPUTMHUYECKON
KYJIBTYpPBbl, KPUTUYHOCTHU MBIIIIJIEHNS Ha YPOBHE,
HeoOxoauMoM Jutst Oyayiiel npodecCuoHaIbHON
NesITeIbHOCTH, AJIS IPOJOKEHUS] 00pa30oBaHUs U
caMo00pa30BaHuUs;

bpoHTanbHas Gecena;

NpaKkTUYeCKHe 3aHATHs (110
TeMam);

BHEAYJAUTOpPHAS
caMmocCTosTeNbHas paboTa yuebHas
JIMCKYCCHUS, KOHTPOJIbHAs paboTa,
IPOMEKYTOUHAs aTTeCTalus

- OBJAaACHUC MATEMATUYCCKNUMU 3HAHUSIMU U
YMEHHSIMH, HEOOXOIMMBIMU B MTOBCETHEBHOM KU3HH,
JJIs1 OCBOCHHA CMECXKHBIX €CTCCTBCHHO-HAYYHBIX
JUCITUIIMH U IUCIUIUTMH MPOo(heCcCHOHATBHOTO IHUKIIA,
TSI TIOJTy9eHHs 00pa30oBaHus B 001aCTsIX, HE
TpeOYIOMMX yrIyOJIeHHOW MaTeMaTH4YeCKOH
MOJATOTOBKH,;

¢dbponTabHAS Oecena;

IpaKkTUYecKHe 3aHATHS (110
TeMam);

BHEAYJAUTOpHAs
camocTosiTeNnbHas padoTa yueOHas
JUCKYCCHsI, KOHTpOJIbHast padoTa,
IPOMEKYTOYHAS aTTECTAINS

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM
YuciIe caMOo0Opa30BaHNUIO, HA IPOTSHKEHUH BCEH
YKU3HU; CO3HATEIbHOE OTHOLIEHUE K HENPEPHIBHOMY

bpoHTanbHasg 6ecena;
NpakTUYeCKue 3aHATHs (110
TeMam);
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00pa30BaHUIO KaK YCIIOBUIO YCIICIITHOM
npodeCCHOHAIBHON 1 0OIIECTBEHHOM JEATEIHHOCTH,

BHEAyIUTOPHAs
CaMOCTOSITeNIbHAs paboTa yueOHas
JUCKYCCHSI, KOHTPOJIbHAs padoTa,
MIPOMEKYTOYHAS aTTECTAINS

- TOTOBHOCTBH M CLIOCOOHOCTh K CAMOCTOSTEIIHHOM
TBOpquKOfI 1 OTBETCTBEHHOM JACATCIIBHOCTH,

bpoHTanbpHas Oecena;

NpaKkTUYeCKHe 3aHATHs (110
TEMam);

BHEAYJAUTOpPHAS
caMocCTosATelIbHas paboTa yueOHast
JCKYCCHsI, KOHTPOJIbHAsI pabora,
POMEKYTOYHAsI aTTECTALIUS

- TOTOBHOCTH K KOJUIGKTUBHOM padore,
COTPYAHHUYECTBY CO CBEPCTHUKAMHU B
00pasoBarenbHON, 0OIIIECTBEHHO TOJIE3HOM, Y4eOHO-
HCCIIE0BATENIBCKOM, IPOEKTHOM U IPYTUX BUJAX
NeSITeITbHOCTH,

(dbpoHTaNBHAS Oecena;

IIPAKTUYECKHE 3aHATUS (110
TeMaM);

BHEAYAUTOpPHAs
CaMOCTOsITeNIbHAs paboTa yueOHas
JIMCKYCCHUs, KOHTPOJIbHAs paboTa,
MIPOMEXKYTOUHAsl aTTECTAILIUS

- OTHOIICHHE K MPO(eCCHOHAIBHOMN NeATEeTbHOCTH KaK
BO3MOXXHOCTH YYacCTHsI B PCLIICHUU JIMYHBIX,
OOIIECTBCHHBIX, TOCY/IAPCTBECHHBIX,
00IIIeHAIIMOHATILHBIX MTPOOJIEM;

¢dbponTanibHas Oecena;

MPaKTUYECKHE 3aHATUs (110
TEMam);

BHEAyIUTOpHAs
caMmocTosiTeNbHas paboTa yueOHas
JUCKYCCHsI, KOHTPOJIbHas padoTa,
IPOMEKYTOUHAs aTTECTALUs

® Memanpedmemublx:

- YMCHHC CaMOCTOATCIIbHO ONPCACIATh HCINU
JACATCIIbHOCTH U COCTABJIATH IIJIaHBI ACATCIBHOCTH,
CaMOCTOATCIIBHO OCYIICCTBIIATh, KOHTPOJIMPOBATL U
KOPPCKTHUPOBATH ACATCIbHOCTL,; UCII0JIb30BAaTh BCC
BO3MOJHBIC PECYPCHI AJId JOCTHUXKCHUA ITOCTABJICHHBIX
ueneﬁ " pcain3aliuu 1JIaHOB ACATCIbHOCTH, BLI6I/IpaTB
YCIICHIHBIC CTPATCTHUH B PA3JIMYHBIX CUTYyAlUAX,

¢dbponTanibHas Oecena;

IpaKTUYeCKHe 3aHATHs (110
TEMaMm);

BHEayJAUTOpHAas
camocrosTeNnbHas padoTa yueOHas
JMCKYCCHsI, KOHTpOJIbHast padoTa,
IPOMEKYTOUHAs aTTECTALUS

- YMEHHUE NMPOIYKTUBHO 00LIaThCs U
B3aMMO/ICIICTBOBATh B IIPOLIECCE COBMECTHOM
NeSITebHOCTH, YIUTHIBATh MO3UIMU APYTHX
YYaCTHUKOB JESITENbHOCTH, 3(EKTUBHO pa3periaTh
KOH(JIUKTBI;

bpoHTanbHas Gecena;

NpaKkTUYeCKue 3aHATHs (110
TeMam);

BHEAYAUTOpPHAS
caMmocCTosTeNIbHas paboTa yuebHas
JIMCKYCCHUS, KOHTPOJIbHAs paboTa,
IPOMEKYTOUHAs aTTeCTalus

- BJIQJICHUC HaBBIKAMH ITO3HABATEILHOM, YUeOHO-
HCCIIEIOBATENLCKON M MMPOEKTHON JAESITENbHOCTH,
HaBBIKAMH pa3pelIeHus MpoodieM; CriocOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIhHOMY IMOUCKY METO/I0B
pEeIICHUA NPAKTUYCCKUX 3a1a4, IPUMCHCHHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

dbponTabHAs Oecena;

IpaKTUYEeCKHe 3aHATHS (110
TEMam);

BHEAYJAUTOpPHAs
camocTosiTeNnbHas padota yueOHas
JUCKYCCHsI, KOHTpOJIbHast padoTa,
IPOMEKYTOUHAS aTTECTAINS

- TOTOBHOCTB U CITOCOOHOCTBH K CAMOCTOSITELHOM
WH(OPMAIIMOHHO-TIO3HABATENFHOU JIEATEIBHOCTH,
BKJIFOYast YMeHI/Ie OpI/IeHTI/IPOBaTBCSI B paSHHqHBIX
HMCTOYHUKAX MH(OpMAIMK, KPUTHUECKH OIICHUBAThH U

bpoHTanbHas Gecena;

IpakTU4YecKue 3aHATHs (110
TEMam);

BHEAYJAUTOpHAs
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UHTEPIPETHPOBATH HHPOPMAIHUIO, ITOJTyYaeMYIO U3
pa3IUYHBIX UCTOYHUKOB;

caMmocTosTeNIbHas paboTa yuebHas
JMCKyCCHsl, KOHTPOJIbHAs paboTa,
IPOMEKYTOUYHAs aTTECTALUs

- BJIaJCHHE A3BIKOBBIMU CPEACTBAMU: YMCHHUE SICHO,
JIOTUYHO U TOYHO HU3JiaraTb CBOIO TOYKY 3pCHU,
HCII0JIB30BAaTh aACKBATHBIC A3BIKOBBIC CPCACTBA,

(dbpoHTaNBHAS Oecena;

IIPAKTUYECKHE 3aHATUS (110
TeMaM);

BHEAYAUTOpPHAs
CaMOCTOSITeNIbHAs paboTa yueOHas
JUCKYCCHSI, KOHTPOJIbHAs padora,
MIPOMEKYTOYHAS aTTECTAIINS

- BJIQJICHUE HaBBIKAMH ITO3HABATEIHLHOU peQIIeKCHH
KAaK OCO3HAHUS COBEPILAEMBIX IEUCTBUI U
MBICJIUTEIbHBIX IPOLIECCOB, UX PE3YIBTATOB U
OCHOBaHUH, I'PaHULl CBOEr0 3HAHUS U HE3HAHMSI, HOBBIX
M03HABATEJIbHBIX 3a7a4 U CPEJICTB ISl UX
JIOCTUKEHMUS;

bpoHTanbpHas Oecena;

NpaKTUYEeCKHe 3aHATHs (110
TEMam);

BHEAYJAUTOpPHAS
caMocTosTelIbHast padoTa yueOHast
JCKYCCHsI, KOHTPOJIbHAasI pabora,
POMEKYTOYHAsI aTTECTALIUS

- LIeJICYCTPEMJICHHOCTD B IOMCKAaX U MPUHATUU
peleHuit, cooOpasuTeIbHOCTh U MHTYHIINS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MTPEACTABICHMIA;
CIIOCOOHOCTBH BOCIIPUHUMATh KPAacoTy U TapPMOHUIO
MHUpa;

¢dbpoHTaNBHAS Oecena;

MIPAKTUYECKHE 3aHITHS (TI0
TeMaM);

BHEAyIUTOpHAS
camocTosTenbHas padora yueOHas
JIMCKYCCHUs, KOHTPOJIbHAs paboTa,
MIPOMEKYTOUHAS aTTECTAINS

* NPEOMEMHDIX.

- C(bOpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ O MaTr€MaTuKe
KakK 4acCTu MI/IpOBOf/'I KYJIBbTYPBI 1 MECTC MATCMATHUKHU B
COBpeMeHHOﬁ OUBHJIM3allUH, crioco0ax OMmMCcaHus
SIBIICHHI PCATIBLHOI0 MHUpa HA MATECMATHYCCKOM A3BIKEC,

(dbpoHTaNBHAS Oecena;

MIPAKTUYECKHE 3aHIATHS (TI0
TeMaM);

BHEAyIUTOpHAS
camocTosTenbHas padora yueOHas
JIMCKYCCHUS, KOHTPOJIbHAs paboTa,
MPOMEXKYTOUHAsI aTTECTAILIUS

- c(hopMuUpPOBaHHOCTH MPECTABICHUHN O
MaTeMaTHYECKUX MOHATUAX KaK BaKHEHIIINX
MaTEMATUUYCCKUX MOACIIAX, IIO3BOJIAIOIINX OIIMChIBATH
Y U3y4aTh pa3Hble MPOIECCH U SIBICHUS; TOHUMaHHE
BO3MOYXHOCTH aKCHOMATHYIECKOTO MTOCTPOCHHSI
MaTeMaTHYECKUX TEOPHii;

dbponTabHAs Oecena;

IpakTUYecKHe 3aHATHs (110
TEMam);

BHEayJAUTOpHAs
camocrosiTeNnbHas padoTa yueOHas
JMCKYCCHsI, KOHTpOJIbHast padoTa,
IPOMEKYTOUHAs aTTECTALUS

- BJIaICHUC MECTOAAaMU NOKA3aTCIbCTB U aJITOPUTMOB
pPeICHNA, YMCHUC UX TPUMCEHATh, TPOBOANTH
JAOKAa34aTCJIbHBIC pACCYKACHUS B XOAC PCHICHUS 3a1a4;

dbpoHTanbHas Gecena;

NpaKkTUYeCKHe 3aHATHs (110
TeMam);

BHEAYAUTOpPHAs
camocTosTeNbHas paboTa yuebHas
JUCKYCCHSI, KOHTpOJIbHas padora,
IPOMEKYTOUHAs aTTeCTalUs

- BJIaJACHUC CTAHAAPTHBIMU IPUCMAMU PCHICHUA
pamrOHAJIBHBIX U HPPATUOHAIBHBIX, ITOKA3aTCIIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPUICCKHUX ypaBHeHI/Iﬁ n
HEPABCHCTB, UX CUCTEM; UCITI0JIb30BAHUEC I'OTOBBIX
KOMIIBIOTCPHBIX NIPOTrpaMM, B TOM YHCJIC JJId ITOUCKA

dbpoHTanbHas Oecena;

MPAKTUIECKHE 3aHATHS (110
TeMam);

BHEAyIUTOpHAS
camocTosITeNbHas paboTa yueOHas
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IIyTHU PELICHUs U UIUIFOCTPALIMY PELICHUs] YPAaBHEHUN U
HEPaBEHCTB;

JUCKYCCHsI, KOHTpOJIbHast padoTa,
IIPOMEKYTOUHAs aTTeCTallUs

- ¢hOopMHPOBAHHOCTH NPEJCTABICHUN 00 OCHOBHBIX
MOHATUAX MAaTEMATUYECKOIO aHAJIN3a U UX CBOMCTBAX,
BIIQJICHUE YMEHHEM XapaKTepHU30BaTh MOBEICHUE
(byHKIMI, UCIIOJIb30BAHNE TIOMYYEHHBIX 3HAHUH 1715
ONUCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

bpoHTanbHas Oecena;

NpaKTUYEeCKHe 3aHATHs (110
TEMam);

BHEAYJAUTOpPHAS
caMocTosTelIbHast padoTa yueOHast
JCKYCCHsI, KOHTpOJIbHAs padoTa,
IPOMEKYTOYHAsI aTTECTALIUS

- BJIaJIcHUE OCHOBHBIMU MOHATUSMH O TUIOCKUX U
POCTPAHCTBEHHBIX FEOMETPHUUECKUX (PUTYpax, nx
OCHOBHBIX CBOWCTBAax; c(hOPMUPOBAHHOCTh YMEHUS
pacrio3HaBaTh TeOMETpHUECKUE (PUTYPBHI HAa YepTekKax,
MOJIETISIX ¥ B peaIbHOM MUPE; IIPUMEHEHNE H3YUCHHBIX
CBOWCTB reoMeTpuyeckux Guryp u Gopmyin amus
peLIeHus TeOMETPUYECKUX 3aj1ad U 33/1a4 C
NPAaKTUYECKUM COJICPKAHUEM;

bpoHTanbpHas Oecena;

NpaKTUYeCKHe 3aHATHs (110
TEMam);

BHEAYJAUTOpPHAS
caMocTosTelIbHast padoTa yueOHast
JICKYCCHsI, KOHTPOJIbHasI pabora,
POMEKYTOUHAsI aTTeCTALUS

- c(OpMHPOBAHHOCTH MPEACTABIECHUH O Mpoleccax u
SABJICHUSIX, UMEIOIINX BEPOSATHOCTHBIN Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEaJIbHOM MUDE,
OCHOBHBIX ITOHATHUSX 3JIEMEHTAPHON TEOpUU
BEPOATHOCTEN; YMEHUM HaXOIUTh U OLICHUBATh
BEPOATHOCTH HACTYIJICHUS COOBITUI B IPOCTEUILINX
IIPAKTUYECKHUX CUTYalUsIX U OCHOBHBIE
XapaKTEPUCTUKH CIyYalHbIX BEINYHH,;

¢dbponTanbHas Oecena;

MPaKTHYECKHE 3aHATUs (110
TEMaMm);

BHEAyIMTOpHAs
caMmocTosiTeNbHas paboTa yueOHas
JUCKYCCHSI, KOHTPOJIbHAs padoTa,
MIPOMEKYTOUHAs aTTECTALUS

- BJIaJICHUE HABBIKAMU MCIOJIb30BAHUA TOTOBBIX
KOMITBIOTEPHBIX IIPOrPAMM IPH PELICHUU 3a1a4.

(dbpoHTaNBHAS Oecena;

MIPAKTUYECKHE 3aHITHS (TI0
TeMaM);

BHEAyIUTOpHAS
camocTosTenpHas padora yueOHas
JUCKYCCHSI, KOHTpOJIbHAas padora,
MPOMEXKYTOUHAsl aTTECTAIIUS
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3.  CTpyKTypa KOHTPOJbHBIX 3a]aHU
3.1. 3agaHus TeKylero KOHTPOJIs
3.1.1. MpakTUYecKue 3aJaHUSA

Moayas 1. [lelicTBUTEIbHBIE YHCJIA.

Tema 1.1. Jeiicmeumenvuvlie uucna. Ilpubaudicenue OeucmeumenbHbvlX Uucel KOHEYHbIMU

oecsamudnHbiMU OpoosMU.

IlpakTuyeckass padora Nel k teme «/lefictBurensubie uncna. [IpubnuxeHue neiCTBUTEIBHBIX

YHUCCJI KOHCYHBIMHU JCCATUYHBIMU Hp0651MI/I».

I[H):[aKTI/I‘IeCKI/Ie CAUHMUIIbI: HaTypaanHe qucia. HCJIBIG qucia.

3a BEpHO BBINIOJIHEHHOE 3ajlaHKe BICTaBIsAeTCs 1 Oamn
3a HEBEpPHO BBINOJIHEHHOE 3aJjaHKe BbicTaBisgercs 0 OamioB

TexcT 3aaanud

PammonanpHbple 4ucia.
Apudmerndeckue A1eMCTBUS HAJl pallMOHATBLHBIMU YnciiaMu. [lepuonnueckas 1poob.

Brimonnenue pacCuYCTHOIO 3alaHuA 110 HIPCAJIOKCHHOMY AJITOPUTMY C UCITIOJIB30BAHUCM

KapTO4EK-UHCTPYKIIUH:

1. Hyxno ymHOXuTh aApoOb Ha 10", rme N — KOJWMYECTBO AECATHYHBIX 3HAKOB,

COZIEPIKAIIUXCS B 3aIIUCH 3TOM ApoOm 10 mepuoja: X-10".
2. YmuoxaeMm Ha 10X, rie K — kommuectBo udp B neproe.
3. x-10M10%=x-10",

4. OtHHMaeM OT paBeHCTBa (2) paBeHCTBO (1), pemnm Noay4eHHOe ypaBHEHUE.

3anucaTh B BUJIe OOBIKHOBEHHOU IPOOU OECKOHEUHYIO JIECATHUHYIO TPOOh:

a) 0,(8);
0) 8,(25)
B) 2,9(7)

3anucarhb B Bujie OOBIKHOBEHHOH ApOOH OECKOHEUHYIO IECATUYHYIO APOOB:

a) 0,(5);
6) 9,(18)
B) 4,6(9)

3anucaTh B BUJIe OOBIKHOBEHHOU IPOOH OECKOHEUHYIO JIECATHUHYIO TPOOb:

a) 0,(2);
6) 1,(23)
B) 1,4(3)

3anucath B BUJE OOBIKHOBEHHOM IpOoOH OECKOHEUHYIO AECATUYHYIO IPOOH:

a) 0,(3);
6) 4,(37)
B) 9,2(4)

Bpems Boinosinenus: 80 MuH
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IIpakTnyeckas padora Ne2 k teme «/leiictButensHble uncna. [IpubmmkeHne neiicTBUTEIbHBIX
Yrcel KOHEYHBIMH JECATUYHBIMU JIPOOSIMI».

I[HH&KTH‘ICCKI/IC C¢AUHUIIbI: ]_ICJ'ICHI/IC YHucaa C OCTaTKOM. beckoHedHas nepuoandeCcKas

necatudHas ApoOsk. [IpencraBienne 6€CKOHEYHOM MEPUOANIECKOM 1poOH B BUAE JECATUIHOM.

3a BEpHO BBINIOJIHEHHOE 331aHU€E BhICTaBIsieTCs 1 Oan
3a HEBEPHO BBIIIOJHEHHOE 3aJjaHKe BbicTaBisgercs 0 Oamios

TexcT 3aaanus
Pemenwne 3agau mo teme «JleHCTBUTEIbHBIC YHCIA.

Bapuanr 1.
1) BblunciuTh:
(0545 0,3 110?) (4:6,25—-1 5+-l 1,96)
r " ¥ 18{] - ¥ " ? ¥
2) 3amucath B BUJE ACCATHYHOMN IPOOH: é
Bapuanrt 2.
1) Berumciuts:
(20,88:18 + 45:0,36): (19,59 + 11,95)
2) 3amnucath B BHJIC ICCATHUHOU APOOH: 1;‘1
Bapuanr 3.
1) BeunciIuTs:
4 3, 2
(3 +0,24) 2,15+ (51625 -2 ) =
2) 3anucath B BHJIC ACCATHUHON APOOH: %
Bapuanr 4.

1) Beruuciauts:
1 5 T
¢-0,375):0,125 + (E - ;): (0,358 — 0,108)

. s
3) 3Bamucarh B BHIE JECATHYHOMN IpOOH: :

Bpems Beinosnennsi: 80 MuH

BueaynuTopHas camocTosiTeibHasA padoTa cryaenTa Nel

BrInonHenue pacyeTHOro 3aJaHus 10 MPEUIOKEHHOMY AITOPUTMY € HCIOJIb30BaHUEM
KapTO4EK-UHCTPYKIIUH.

3a BEepHO BBINIOJIHEHHOE 3aJlaHKe BIcTaBisgeTcs 1 6amn
3a HEBEpHO BBINOJIHEHHOE 33/1aHue BbICTaBisieTcs ) 6ayioB

Tekcer 3axanus
Bapmuanr 1.

1. 3akonuwnTe mpemaoxkenue: «ParroHaIbHOE YKCII0 - 3TO YHCI0, KOTOPOE MOYKHO
npesactaButh B Bune a/b , roe ...»

2. 3anummre AecITHIHYIO Ipo0h 2,38(742). IloguepkHATE IEPHO STOM JPOOH.
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3. Kak Ha3pIBaloTCS YKCIIa, MPEACTABIAEMbIC OCCKOHCUHBIMH HETTEPHOUICCKIMHI
JIECATUIHBIMH IPOOSMU?
4. TlpencraBbTe unciio 1/3 B BUE MEPUOANICCKOM TPOOH.

5. Ompenenure 3HaK YUCIA 24/5-3.

Bapuanr 2.
1. 3akonuute npeioxenue: «Bcskoe pallnOHAIIBHOE YUCIIO MOXKET ObITh
MPEJICTABJICHO B BUJE...»
2. 3anumure aecaTuuHyro Apoos 30,7(284). I[lomuepkHUTE TTepUOa ATOM ApoOH.
3. 3anummTe Kakoe-HUOY/Ab UPPAIMOHATEHOE YHCIIO.
4. TlpencraBbTe unciio 1/6 B BUI€ MEPUOANICCKON TPOOH.
5.

Onpenenure 3HaK yncia 3y 2 — 5,

Bpemst BoinmosiHenusi: 80 MuH

Tema 1.2. Iloepewnocmu npubaudcenuii u evluucieHuti. Illpakmuueckue npuemol
BbLIUUCTICHULL C NPUOTIUNCEHHBIMU OAHHBIMU.

IIpakTuyeckas padora Ne3 k Teme [lorpemHocTH TPUONMKEHUH U BBIYUCICHUH.
[TpakTHyeckue MprueMbl BEIUMCICHUH ¢ TPUOIMKEHHBIMUA JaHHBIMHU.

JAunakTuyeckue eauHuubl: HMppaunoHanbHoe u4wuciio. llonokuTenbHble W OTPULATEIIBHBIC
UppalMoHanbHble  uHcha. JlelcTBUTENbHOE  YHCIO.  ApUPMETHYECKHE  OIlepalud  Haj
JICUCTBUTEIbHBIMU YUCIaMU. MOAyJb IEUCTBUTEIIBHOTO YUCIIA.

3a BEpHO BBINIOJIHEHHOE 3ajlaHKe BhICTaBIsieTcs 1 Oann
3a HEBEpPHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB

TexcT 3aaauus

Bomnpocs! 1151 caMOKOHTPOJIA:
1. Yro Takoe morpemHocTs?

2. UTo 3HAYUT U3MEPUTH?
3. Ot yero Bo3HHKaeT morpemHocTs? HazoBuTe HECKONBKO (HaKTOPOB, KOTOPHIE BIHUSIOT
Ha TOYHOCTb pe3yjbTara.
3aganue 1. [lyctp nanbl aBa uncna X=1/3 u y= 2/3. HaiifeM morpemHocTb IpU CIOKEHUU ITHX
quCcell.
3ananme 2. [lycts nans! qBa uncna X=1/3 u y= 3/7. HaiineM norpemHxocts Npu yMHOKEHUHU 3THX
quCell.

Bpems Bbinosnenus: 80 MuH

BueayauropHasi caMmocTosiTeJibHas padora cryaenTa Ne2 Pemenue 3a1ad o reme
«J1lerCTBUTENBHBIE YUCIIAY.

3a BepHO BHINIOJHEHHOE 3aJjaHue BbIcTaBisieTcs 1 6armn
3a HeBEpHO BHINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB
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TexkcT 3a7aHuA
Pemenue 3anau 1o teme «JlelicTBUTENbHBIE YUCTIAY.

4) BbIYUCIUTB:
(0545 0,3 110?) (4:6,25—-1 5+1 1,96)
! o 180 o ' 77

5) 3amucate B BUJIE ACCATHYHOMN JPOOH:

[T S ]

3) BBIUKCIUTD:
(20,88:18 + 45:0,36):(19,59 + 11,95)

. &
4) 3amucatrh B BUJIE AECATUUHOMN qpoOH: ”

3) Beruncauts:
4 3
(3= +0,24) -2,15+ (51625 -2 ) -

|k

4) 3anucatp B BUJIE JECATHYHON IpoOH:

=1]w

2) BeluncianTh:
(¢ —0,375): 0,125 + (5—1)- (0,358 — 0,108)
p ! o R P !

. 5
6) 3amucarh B BUIC ACCATHYHOMN JPOOH: 2

Bpemsi BoinmosiHenusi: 80 MuH

Tema 1.3. Apugpmemuueckuii kopensv N-0ll cmenenu.

IIpakTuyeckas padora Ned4 k Teme ApupMeTHUECKHI KOPEHb N-01 CTEIEHH.

Bapuanr 1.

Bapuanr 2.

Bapuanr 3.

Bapuanr 4.

Jupakrudyeckue exuHunbl: [lonkopenHoe Boipaxenue. KBaapartusiii kopenb. KyOonueckuit
KOpeHb. AprdmeTnieckuil KopeHb N-oif creneHyu. KopeHb HeUE€THON CTeneH U3 HaTypajIbHOTO

yucia. CBoiicTBa apuMeTUIECKOro KOPHS N-0i CTETIEeHHU.
3a BepHO BBITIOTHEHHOE 33a/JaHUE BhICTaBiseTCs 1 6amn

3a HEBCPHO BBINTOJIHECHHOC 3a/IaHUC BBICTABJIACTCA 0 6ammoB

TexcT 3aganus

B-1

1. Berauciure:

a) /0,25 6) /32 3)3/—32 r) 0,74/81 H)i/gﬁf_% e) (23{/2)3

3) = R/(-7)°
2. Pemmure ypaBHeHUS:
a)3x® +81=0 6)%x4—2:0 B) X® +1=0
3. SIBnsieTcst TM YETHOW WIIM HEeYETHOU (DyHKITHS:
a) y=3x>, 6) y=x"+1.
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B-2
1. Beruucaure:

a) /0,49 6) /64 B)a—zg r) 0,54/81

81 1 37 6 3 3
1) ‘i/%+3\/; e) (2\/5) xK) W 3) —3K/(-6)

2. Pemmure ypaBHEeHUS:
a)5x* —80=0 6)%X3+9=0 B) X +1=0

3. SIBisieTcs TM YETHOM WIIM HEYEeTHOU (HYHKIIUS:
a) y=5x", 6) y=x®+5.

B-3
1. Beruncnure:

a) /0,64 6) 481 &) s‘/—15§ r) 0,54/128
,I[) ‘Haﬁ'% - — % )K)g—l 3) 71/( 7)5

2. Pemnte ypaBHeHHs[

1
a) 2x* —=32=0 6)5x5+16=0 B) X® +1=0
3. SIBnsieTcst TM YeTHOW WM HEeUeTHOU (DyHKITHS:

a) y=3x", 6) y=x°*-1.

B-4
1. Beruucnure:

a) /0,81 6)/243 ) 3‘/—1% r) 0,24/625
)4154‘31 - 6) ?{/_ )K)ﬁ—l 3)7\/( 6

2. Pemnre ypaBHeHI/ISI
a) 2x°® —54=0 6)%x4—4:0 B) X* +1=0

3. SIByiAeTCS JIM YETHOM MJIM HEYETHOM 3a1aHHast (PyHKIMA: a) y=17x>, 6) y=x"+10.

Bpems BpimosaHenus: 80 MuH
IIpakTnyeckas padora NeS k Teme ApudmMerndeckuil KOpeHb N-0i CTENEeHH.

I[HI[&KTI/I'-ICCKI/IC €AMHUIbI. CreneHs ¢ padrOHAJIBHBIM ITOKA3aTCJICM. CBOICTBa CTEIICHU C
panrOHAJIBHBIM ITOKAa3aTCICM.
3a BCPHO BBIIIOJIHCHHOC 3a/1aHUC BBICTABJIACTCA 1 Gamn

3a HEBEPHO BBINOJIHEHHOE 33/1aHue BbICTaBisieTcs (0 6ayioB

TekcT 3aaauus

CBoiicTBa KOpHS N — 0¥ CTEeNEeHn \ CBoiicTBa KOpPHS N — 0#i CTENEeHHU
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Bapmuanr 1
1. Bemuuciure

a) 3/24-4/3.3%
6) 4/48 +~/27 :3/27

3/48
8)54/24 -4/54 —6
3/162

2. BHecuTe MHOKUTEND 11O/ 3HAK KOPHS

1
— 2ab%s|-——
16a°0°

3. HaiinuTe 3HaueHUE BBIPAXKEHUS
k2 -4/8p-3/2

4. Beruucnure 3HaYeHUE BbIpaXXCHUA

3?/2ab2c3 . §/8a5b2c -3/2bc , ecm ab,c —

noJiokuTenbHeIe 1 abc=0.4

5. Beruuciute a) \/18 — 8\/5 — \/ll— 6\/5

6) 3100+ 5143 —/4—2+/3

Bapmuanr 2
1. Vmpocture

1287°
S
6) Y4v/4m®
8)5%/27a° -4/9a : /9a’

2. BHecuTe MHOKHTENB 1O 3HAK KOPHSA

1
— 4/~ 243a'%°
3a‘h
3. Haiinure 3HaueHNe BEIPAKCHUS
2
@/?—f3§/§) —68/x°y’ :8/x%y®
4. BeruncnnTe 3HaUYCHNE BBIPAKCHUS
3?/2ab2c3 . §/8a5b2c -3/2bc , ecm ab,c —

nonoxxureasueie 1 abc=0.4

5. Briuucnure a) \/4 — 2\/§ — \/61— 28\/§

5) \/17 —12/2 +3/99 + 704/2

CpoiicTBa KOpHS N — 0¥ cTeNneHu

Bapuanrt 1
1. Brmunciure

a) 3/24-4/3.3%
6) 4/48 + /27 :3/27

348
»)5Y24-4/54 -6
3162

2. BHecuTe MHOXKHTEIIb IO 3HAK KOPHS

1
_2ab%s|- 1
16a°0™°

3. Haiigute 3HaueHue BhIpaXXEHUS
(2 -4/8F-3v2

4. Beraucnure 3HaYCHUE BbIpaXKCHUSA

36\/2ab263 -?/8a5b2c . 3\/ 2bc , ecna,b,c —

nonoxkurenasHeie u abc=0.4

5. Brluncyure a) \/18 — 8\/§ — \/11— 6\/5

6) 3100+ 5143 —/4—24/3

CBoiicTBa KOpPHS N — 0¥ cTeNeHu

Bapuanr 2
1. VYmupocrtute

128z°
e
6) Y 4/4m®
8)5%/27a° -4/9a : /9a’

2. BHecuTe MHOKHTEINB O/ 3HAK KOPHS

1
——= 4/~ 2432"b°
3a‘b
3. HaiinuTe 3HaueHHE BBIPAXKECHUS
2
(@GZ4—3§5;) —68/x°y" :8/x%y®
4. BrIUHCINTE 3HAUCHHE BBIPAKCHUSI
36\/2ab263 . ?/8a5b2c . 3\/ 2bc , ecnna,b,c -

nonoxkurensHeie u abc=0.4

5. BerauciuTe a) \/4 — 2\/§ — \/61— 28\/§

5) \/17 —12/2 +3/99 + 704/2

Bpems Boinosnenus: 80 MuH

BueayauTopHasi camocrtosiTeJibHasi padora cryaeHTa  Ne3 Pabora C JOMOJHUTEIHHOU
nuteparypo mo temam: «MCTOpUS OTKpBITHS MOHATUS KOPHS», «JlOKa3aTenbCTBO CBOMCTB
KOPHS».
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3a BEpHO BBITIOJIHEHHOE 3a/IaHKE BBICTABIIACTCS 1 Gan
38. HeBepHO BBIITOJIHCHHOC 3a1aHNUEC BBICTABJISACTCSA O 6am1013

TekcT 3a1aHus
PabGora ¢ ponomHuTenbHOM JuTepaTypoid 1o TeMaM: «VIcTOpusi OTKpBITUS TOHATHUSA
KBaJPaTHOTO KOPHs», «Jl0Ka3aTenbCTBO CBOMCTB KOPHS.

1. Anre6pa: Yue6. s 8 k. cpea.mk.\ III.A. Anmumos, FO.M.Komsrun, }0.B.Cumopos u ap.
— 2 n3n.M.:-IIpocBeienue, 1994r.

2. Anre6pa: s 8 ki.: Yue6. [locobue s yganuxcs K. ¥ KJIACCOB € YTIyOII. U3yd.
Maremaruku \ H.5I Bunenkun, A.H.Bunenkun, I'.C.Cypsuiuio u ap., [Tox pen. H.S.Bunenkuna. —
M.: Ilpocsemenue, 1995.

3. IlerpakoB 1.C. «Marematnyeckue kpyxku B 8-10 kimaccax»: Ku. [Ins yuurens.- M.:
[Tpocsemenue, 1987.

4. http://interneturok.ru/ru/school/algebra/8-klass/funktsiya-y-x-svoystva-kvadratnogo-
kornya/svoystva-kvadratnyh-korney.

Bpems Boinosinenus: 180 Mmun
Tema 1.4. Pewenue ypasHenuii u HepageHcms ¢ 0OHOU NepemMeHHOl.

IIpakTuyeckoe 3aganue Ne 6 k reme «PenieHrne ypaBHEHHI 1 HEPABEHCTB C OTHOM
MIepEeMEHHON

JupakTuyeckne eIMHUNbI: Pelienre ypaBHEHUI U HEPABEHCTB C OJIHOU [TEPEMEHHOM.
KomrmuiekcHble uncina. JleiicTBUs HaJl KOMIICKCHBIMH YHCIIaMU.

IlepeueHb 00bEKTOB KOHTPOJISI H OLIEHKHU

HaumeHoBaHHe 00bEKTOB KOHTPOJISI M OLICHKH OCHOBHBIE I0KA3aTEJIN OLICHKH Ouenka (KoJ1-BO
pe3yJbTaTa 0a,1510B)
BJIaJIeTh METO/IaMU JI0KA3aTEeNIbCTB U AlITOPUTMOB PEILICHHS; yMETh TeKyIuil KOHTPOIb B hopMe: MHCHMEHHOH 05
UX IIPUMEHATh, IPOBOAUTH JOKa3aTeNIbHbIE PACCYKACHUS B X011 CaMOCTOATENbHON paboThI,
Y1 | peuienus 3ajaad; BHEAyIAUTOPHOH paboTHI, PPOHTATEHOIO
onpoca U rpynioBoOi cCaMOCTOATEIbHOM
padoTsl
(hopMHPOBATE MPEICTaBICHNS O MaTeMaTHKE KaK JacTH MHPOBOM TeKyIINi KOHTPOJb B (hopMe: THCEMEHHOH 05
KyJbTYpBI U O MECTe MaTeMaTHKU B COBPEMEHHOH UBUIM3AIUH, O CaMOCTOSATENbHON paboThI,
31 croco0ax OMUCaHUs Ha MATeMaTHUECKOM SI3BIKE SIBICHUH PeaqbHOTO | BHEayAUTOPHOH pabOoThI, (PPOHTATEHOIO
MHUpa; OIpoca U rpyNIoBoil caMoCTOSATENbHOM
padoTsl

3a BepHO BBHINIOJHEHHOE 3aJjaHue BbIcTaBisieTcs 1 6amios
3a HEeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBiseTcs 0 6ayioB

TexcT 3aaauus

Bapuanr 1
1. |[6—2x]=3x+1
2. V1—x*<1
Bapuanr 2
1. Vx?—16=x"—22
3x—15
2. xi+5x—-14
Bapnanr 3
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http://interneturok.ru/ru/school/algebra/8-klass/funktsiya-y-x-svoystva-kvadratnogo-kornya/svoystva-kvadratnyh-korney
http://interneturok.ru/ru/school/algebra/8-klass/funktsiya-y-x-svoystva-kvadratnogo-kornya/svoystva-kvadratnyh-korney

1. |[4—3x|=2
2. V25 —x* =4

Bapuant 4

1 vx?4+9=x"-11
x=1
2. =i 4ax 42 =0

Bpems Boinosinenus: 80 MuH

IpakTuyeckoe 3ananue Ne/ k teme «PelieHne ypaBHEHH U HEPABEHCTB C OAHOM

MepEMEHHON

I[HH&KTI/I'—ICCKI/IC €IUHULbI. KomimtexkcHble uncia. HeﬁCTBHﬂ HaJa KOMIIJICKCHBIMHU YHCJIaMH.

3a BepHO BBITIOJHEHHOE 33JJaHUE BBICTaBIsAeTCs 1 Oamios

3a HCBCPHO BBIITOJIHCHHOC 3a1aHUC BBICTABIIACTCA 0 6amnoB

TexcT 3aaanud

3agaHusA BBINOJIHAIOTCS 110 BADHAHTAM.
|. HaprcoBaTh KOMIJIEKCHBIE YMCIIa HA KOMIUIEKCHON IIOCKOCTH.

1) z7=2-3i, Z, =—4+2i,
2) zy =—2+3, Z, =4-2i,

3 z1=—T7+2i, Z, =3—4i,

4) 21:7—2i, 222—3+4i,
5  Z;=3-5I, Zo =—6+1,

6) Z; =—3+5i, Z, =—6—1,

7) 21:5+2i, 22 =1—3i,

8) 2, =5-2i, Z, =—1-3,
9) z; =1+ 2i, Z, =35I,

100 z;7=-1+2i, z,=3+5i,

| | Bo3BecTn KOMILIEKCHOE YHUCIIO B KBagpar.

1)z2=-4+2i, 2)yz=-2—-4i,
4 z=-1+5i, 5) Z=-3+5I,
7z2=3-4i, 8) Zz=—4+5I,
10) Z =—1+ 6.

I11. HaiiTu apryMeHT KOMIUIEKCHOTO YHCIIA.

23 :1+5i;

23 =—1+15i;

23 =6+ 2i;

23 =—6+2i;

23 =—2—4i;

23 =2 —4i;

Z3 =—4+5i;

23 =—1+ 6i;

23 =—4—1;

23:4—i.
3) z=3-5I;
6) Z=—1+2I;
Nz=7-2I;
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1)z =4-4i, z,=—J3+i, 2) 7y =—4+4i, 7, =—/3-i;

3) 2y =—2+ 243, 2, =33, 4) 7, =2 —2/3i, 2, = -3+/3i;
5) 2, =—243+2i, 7, =~/3-3i, 6) 21 = 2/3 - 2i, 7, = —/3-3i;
7)2,=-2-2i, 7,=-5V3+5i, 82z, =-2+2i, z,=5/3-5i;
9) 2, =—2—2+/3i, z, =33, 10) z; =—1—i, 2z, =1+/3i.
IV. Bommonuuts aeiicraus: Zy + Zo, 21— 2y, Zy-Zy,  Iy:Z,.

)2y =2-4i, Z,=-5+3i, 22y =3-51, z,=6+4i,
3z =4-1, Z, =3+2i, 4) 2 =5-61, z,=-7+3
5) 2z =—1+2i, z, =3-/3i, 6) 2, =1-2i, z,=-7+6i;
N2y =—2+31, Z,=4+Ti, 8) 2y =3+7i, Z,=1-4i;
92y =—3+4i, z,=2-5I, 10) 2y =2+1, Z,=-3-4i.

V. HepeBeCTI/I KOMIIJICKCHOC YHUCJIO B ITIOKA3ATCIIBHYIO (bOpMy 1 BO3BECTH B cTeneHb. OTBET

3amucaTh B aredpandeckou Gpopme.

) (Lli)g, 2 (L-i3)3, 3 (—3+i)%:
2 2

2 (=2 +2i)73, 5) (—1+i+/3)°, 6) (-2 —2i)™:

7 (-1-iv3)3, 8) (v3—i)* 9) (—/3-1)3;

10) 3—iv/3)7*.

V1. Haiit MOZIy/Th KOMILIEKCHOTO YHCITA.

y(2+i)*-(2-2i)73 2) (2—+/3i)% - (L+6i) 7%;

3) (V3 +1i)° - (6-6i) 2, 2 (—i)3 - (2 +~/3i) 7%

5 1—i)2-(V3-i)* & @-iv2)3 - (7-)7%

i (7-0)° g) (L+i)" - (3-2i)73

9 (V7 +i)73-(2-3i)°, 10) (3+i)™* - (V5 + 2i)2.
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VII. Jlyis naHHOTO KOMIUIEKCHOTO YKCila HANTH MOJIYJb M 3aITMCaTh KOMIUIEKCHO-COMPSHKEHHOE

ancro.
127 =2-3i, z, =3, Z3 = C0S5¢ +isin 5¢;

)2y =4+2i,2,=2e%,  z3=02(cosl+isin);

92y =-2+3i, 7, =5" Z4 =1,5(cos%+ i Sin %);
Hzy=-1+7i,  zp=e" z3=2,3(00337¢+isin 3740);
5) 23 =7 1, z, =37, Z3 =3,2(cos 4 + isin 4);

6) 2, =~/3+2i,2,=12¢""", 23 =6,2(cos5—isin 5);

N2 =5-2i, 2, =7e"2, Z3 = 2,4(cos 3+ isin 3);
8z, =—/3+2i, z,=2e" Z3 =1,7(cos5 +isin 5);
9) 2y =+/3-7i, 2, = 4e7% 23 =7,4(cos7 +isin 7);

10) z; =~7 +3i, 2, =5e " z3 =0,5(cos1+isinl).

32 : :
VIII. Beraucmuts N Z, ecnu Z 3aqaHo, W300pa3nuTh HalICHHBIE PEIICHNS] Ha KOMIUIEKCHON

IIJIOCKOCTH.
1 1.
1) — 8, 2) —+—1, 3)1, 4) -1, 5) 8;
) )2 5 ) ) )
6)1—/3i, N3 +i, 8)1++/3i, 9 3-i, 10) 2 —2i.

IX. PetnTh KBapaTHOE ypaBHEHHE.
1)x2+5x+7:0, 2)x2+4x+9:0, 3)x2—3x+5=0;

5 x> —4x+7=0, 5 x°>+4x+5=0, 6 x°+2x+4=0;
7)x2+3x+6=0, 8)X2—3X+4=O, 9)x2—2x+8=0; 10)
x2 —5x+9=0.

Bpemst Bhino/iHenus: 80 MuH

IMpakTuyeckoe 3aganue Ne§ k teme «PernieHne ypaBHCHHH U HEPABEHCTB C OJTHOM
MIEPEMEHHON
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Junaktudeckne enmuunbl: KommiekcHeie yncnia. Pemienne ypaBHeHUN U HEPABEHCTB ¢ OAHOM
nepeMeHHoM. JIeicTBHS HaJl KOMIUIEKCHBIMHM YU CIIAMH.
3a BepHO BBITIOJHEHHOE 33JJaHUE BBICTaBIsETCs 1 Oamios

3a HEBEPHO BBIIIOJHEHHOE 3aJjaHKe BbicTaBisgercs 0 OamioB

TexcT 3apanus

1. YCTaHOBI/ITe, Kaku€ M3 CICOAYIOUIUX 3alMceil  SABJISAIOTCS YpaBHCHUAMU C OHHOﬁ

IIEPEMEHHOM:
a) (x-3) - 5= 12x; r) 3+(12-7) - 5 = 16;
0) (x-3) - 5=12; ) (x-3) - y =12x;

B) (x-3) - 17+ 12; e)x2-2x+5=0.

2. VpaBHenne 2x* + 4x? -6=0 3amaHO Ha MHOXECTBE HATYpalbHBIX umcen. OOBICHHUTE,
o4eMy 4uciio | sBisieTcss KOpHEM 3TOr0 YpaBHEHUs, a 2 U -1 He SABJISAIOTCS €r0 KOPHIMHU.

3. B ypaBHennu (x + ..)(2x +5) - (x - 3)(2x + 1) = 20 01HO YHCIIO CTEPTO U 3aMEHEHO
ToukaMu. Haligure creproe 4ucIio, eciid U3BECTHO, YTO KOPHEM 3TOI'0 YPABHEHHS SIBJISETCS YUCIIO
2.

4. Pemmnte ypaBHEHUS (BCE OHU 33/1aHBI HA MHOXKECTBE JICHCTBUTEIBHBIX YHCEN) U 000CHYITE
BCE IpeoOpa30BaHusl, BHIIOIHIEMbIE B MPOIIECCE UX YIPOIICHHUS:

a) A5, 6) x- X2y B8y (2-%)2-x (x-15) =4,

Bpems Boinosnenus: 80 MuH.

BueayauTopHasi camocrosiTesqibHas padora cryaenTa Ned4 Pemenue MJI3 Nel, Britouaroiee
peleHue 3aJaHui ¢ KOpHAMHU N-OM CTENEHU, U YPABHEHMS U HEPABEHCTBA C OJJHON IIEPEMEHHOM.

IlepeyeHb 00HEKTOB KOHTPOJISI M OLIEHKH

HaumenoBanue 00beKTOB KOHTPOJISI H OLIEHKHU

OcHOBHBIE TOKA3aTeJIH OLEHKH

Ouenka (KoJ1-BO

pe3yJbTaTa 6a,1510B)
BJIAJIETh METOJAMH JIOKA3aTENIBCTB U AJITOPUTMOB PELICHUS; YMETh TEeKyLIUi KOHTPOIb B (hopMe: MHChbMEHHOH 0,5
UX NMPUMEHSTE, IPOBOAUTE JOKAa3aTENIbHEIC PACCYKACHUS B X0O/1e CaMOCTOSATENTBHOM paboTEI,
Y1 | peuienus 3ajnad; BHEAyAUTOPHOI paboTHI, PPOHTATEHOIO
onpoca U rpynioBoOi caMOCTOATEIbHOM
padoTEI
(hopMHPOBATE NPEICTaBICHNS O MaTeMaTHKE KaK JacTH MHPOBOM TeKyIINi KOHTPOJb B (hopMe: THCEMEHHOMH 05

KyJIbTYpPBI U O MECTE MATEMAaTHKH B COBPEMEHHOI IIMBUIIM3AIMH, O
31 | crmocobax omuMcaHMs Ha MATEMaTHIECKOM SI3bIKE SBICHUI PeaTbHOTO
MHpa;

CaMOCTOSATENbHON paboThI,
BHEAyIAUTOPHOH paboTHI, PPOHTATEHOIO
oIpoca M TPyIIOBOH CAMOCTOATETBHON
padoTsl

3a BCPHO BBINTOJIHECHHOC 3a1aHUC BBICTABJIIACTCA 1 6amnoB
3a HEBCPHO BBINTOJIHECHHOC 3a/1aHUC BBICTABJIACTCA 0 6amoB

Texcr 3axanus
Pemenne N/I3 Nel, Bkitouaromiee pemeHne 3aJaHuil ¢ KOpHAMU N-0OM CTENEHU, U
YpaBHEHUS ¥ HEPABEHCTBA C OAHON IIEPEMEHHOM.

N3 Nel
1. Beraucauth | 2. YIPOCTUTH 3. Permuth ypaBHEHHE 4. Pemutsh
1\ V125 T Vx+3=V5—x
1"Il}’ ") x 7 8
x—2 x+2 x2—4
2 | V=32 —— 16 ., x _ 2 V3x—2 = -2
NV x’—16 x+4 x—4
3 3 ‘_i-"—[:zx+5]5 x +x—|—5= 50 Vet i1li=x—1
||3§ x+5 x—5 x*-—-25
N
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4 | 3625 Jax—-5)+ | * ,x*t2_ 8 Vx—2<5
25 x+2 x—2 =x2-4
5 [i8-Va ‘a? 2x  15—32x*  3x Jeitx+ra=4
2x—3 4x?—9 2x+3
6 |V9-24 a3 3x  28-53x & V3—2x <7
2x+5 4x?—25 2x—5
7 i’lﬂ,ﬂﬁ"} ‘U'IE & n 9 . 12x°% — 15 i;'x!i —7=1
a 1—2x 2x+1 4x2—1
8 E‘IIT V3B -0+ * 2 _1x+il Va+2z
|1E 24+ 3x 3x-2 4 —9x<
\
9 | V25-35 [~ 3x 2 Vi—x=x+1
[y ¥* + -
2 i J—x x-—3
lO 4\!'181 Ellv‘q'.s'.lﬁ -'x& 4x =2x 1\'{?_32:::5
N - x—4 4-—=x
11 | V-128 Y+ |26  x _ o Vi+10=x-2
_ x+2 x+1 x*4+3x+42
12 | V324: Y Jatt x  x+1_ 1 V2x+1 = -3
x—1 x+3 x?4+2x-—3
13 el 2 B -7 _ 8 f =1 —
= |161 va xl—dx 43 1—zx x—3 ve+l=1-x
=
\ 64
14 Eu','_.Eu','_ af _? 2 1—31’=i ! — _
v3-ve VO s T3 s var—1<-1
15 V-62 | Y-t | Z—-1=7 Vrt4=vaxe—1
x*+3x X x*—3x

Bpemsi BoinmosiHenusi: 80 mun

Mopayas 2. ®yHKIHH, UX CBOHCTBA U rpaduKku

Tema 2.1. HYucnosas gpynxyus.

IIpakTnyeckoe 3axanue Ne 9

K TeMe YucnoBas GyHKIHMS.

JunakTnyeckue eqtuHunbl: Yucnosas pyHkius. CriocoObl 3a1aHus QyHKIUH.
3a BepHO BBINIOJHEHHOE 3aJJaHue BhICTaBisieTcs 1 6anmn

3a HEBCPHO BBINTOJIHECHHOC 3a/1aHUC BBICTABJIACTCH 0 6ammoB

TexcT 3aaauus

1. Kakwue u3 cnepyroumx Qopmya 3aJal0T Ha MHOXeCTBE R JelcTBUTENbHBIX YHCEN

byHkIMIO: a)y =4X;0) vy =%

2. Tlocrpoiite rpaduk ¢pyHKuMM y = 5 - X, eciu ee 00J7acTh ONpeaesieHus TakoBa: a) X =

y=;B)x’+y*=4?

{0,1,2,3,4,5};6) X=[0;5]; B) X=R.

3. Tloctpoiite Tpaduku crexyrommx QYHKIUH TpH YCIOBHH, YTO OHHU 3aJaHbl Ha

MHOKeCTBe R feificTBUTENbHBIX uncen: a) y=X; 0)y=3; B)x=5;1)y=0.

4. ®yukuus f 3amana n

Y IOMOIIM TaOIUIIEL:

X 1

2 |3 |4 |5 |6 |7

8

9

10

y 3

4 |5 |6 |7 |8 |9

10

11

12

a) YkaxuTe ee 001acTh ONpeeieHus U 00JacTh 3HAYEHUH.
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0) 3amaiite Gpyukuuio f mpu momoru hopmysibl.

B) [TocTpoiite rpaduk Gpynkumu f Ha KOOPIUHATHOH IIOCKOCTH.

r) Jokaxwure, uto pynkuus f Bo3pacraer Ha Beeit 001acTH ONpe/IeacHuUS.
Bpemst BoinmosiHenus: 80 MuH.

Tema 2.2. I paghuxu ynxyuil.

IIpakTuyeckoe 3aganue Ne 10 x teme ['paduxu GhyHKITUH.
JNunakTudyeckue equHuubl: [Ipocrelimue npeodpa3oBanus rpagukoB ¢ yHKITHIA.

3a BepHO BBIIIOJIHEHHOE 3alaHU€E BhICTaBIsIeTCs 1 Oamn
3a HEBEPHO BBIIIOJHEHHOE 3a7jaHKe BbicTaBisgercs 0 OamioB

TexcT 3apanus

BapuanT 1
1.  3anwucars onpeneneHus:
a) Oynkuuu
b) Oo6nacrtu omnpeneneHus GyHKIHH
c)Bospacraromieii GpyHKIuH
d) YeTHO# QyHKIUH
2.  MccnenopaTh (pyHKIHIO HA YETHOCTE: f(x) = —5x° — 2x.
Bapuanr 2

1.  3anwucars onpeneneHus:
a) 'paduka pyHKImm
b)O6:acTu 3HaueHHsT HYHKITUH
C) YosiBarorieit GpyHKIIUN
d)HeuerHoii GpyHKINH
2. HccnenoBarh QYHKIMIO HA 9eTHOCTH: f{x) = x* — 4x,

Bpems BpimosaHenus: 80 MuH

Tema 2.3. Monomonnocmnv, 02paAHUYEHHOCMb, YeMHOCMb U HeYemHOCMb, NePUOOUUHOCHD
dyukyuu.

IIpakTnuyeckoe 3aganue Ne 11 xk Teme MOHOTOHHOCTb, OTPaHHMYEHHOCTb, YETHOCTh M
HEYETHOCTh, NEPUOUYHOCTD PYHKIUU.
JunakTnyeckue eIMHUIbI: MOHOTOHHOCTh QYHKIMU. OTpaHMYEeHHOCTh QYHKIUH. YeTHOCTh U
He4YeTHOCTh PpyHKIuU. [lepuoanunocts GyHKIMY.

3a BepHO BBINIOJHEHHOE 3aJJaHue BhICTaBisieTcs 1 6amn
3a HEeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBiseTcs 0 6ayioB

TekcT 3a1aHus
Bapuant Nel
1. HaiiTu npoMexyTKu MOHOTOHHOCTH (pyHKiuu: f(x) =x° —2x + 1,

1

x=+2

flx)=x*+2x2—T7x+4 flx)=x+

74



2. Haiiti kputHueckue Touky byukuun: f(x) = x* —3x+ 2, f(x) =x® + x* — 5x + 8,
1
fl)=x+—
Bapuant Ne2

1. Haifti npoMeskyTKH MOHOTOHHOCTH (pyHkuun: f(x) = x%—2x+1,

1

x=+2

flx)=x*+2x—T7x+4 flx)=x+

2. Haiitu kputnueckue Touky dyukunn: f(x) = x* —3x+ 2, f(x) =x® + x* — 5x + 8,
1
) =2+

3. Haiitu skcrpemymsl Gyukuun: f(x) =x* +4x— 3, f(x) =x® —x* —x+ 6, f(x) = x +ﬁ

Bpems BoinosiHenusi: 80 MUH

Tema 2.4. Obpamuas ¢ynkyus

IIpakTuyeckoe 3aganue Ne 12 k reme O6paTHast GyHKIHS.
JMunakTudeckne exuHunbl: O0patHast QyHKIH.
3a BEpHO BBITIOJIHEHHOE 33/IaHKME BBICTABIIACTCS 1 Gat

3a HCBCPHO BBIIIOJIHCHHOC 3a1aHUC BBICTABIIAACTCA 0 6amnoB

TexkcT 3aganus
Bapuanr 1.
1)y =2x,

2)y =(x+3)?, x<-3,
y=+x-2.

a) Hailimute QpyHkumro, oOpaTHYIO TaHHOM,

0) Ykaxxute 00sacTh onpeaeneHus U 001acTh 3Ha4eHU 00paTHON (QyHKIUHY,

B) [Toctpoiite rpaduku qanHOM QyHKIIMKM U OOpaTHOM B OAHOM cCUCTEMe KOOpIMHAT.
Bapuanr 2.

1)y =-3X,

2)y=(x—4)?%, x>4,
3)y=+/x+3.

a) Haitnute QyHkiuto, 00paTHyIO JaHHOM,

0) YkaxuTe 061acTh OonpesieneHus 1 006JacTh 3HaUeHU 00paTHON QyHKINH,

B) [locTpoiiTe rpapuku qaHHON QYHKIIMK U OOpAaTHON B OJTHOM cHCTEME KOOPIMHAT.
Bapuanr 3.

1)y =4x,

2)y=(x+3)*, x>-3,

3)y=+x+2.

a) Haitnure pynkiuto, obpaTHyo 1aHHOM,

0) Ykaxxute obsacTh onpeaeneHus U 00J1acTh 3Ha4eHU 00paTHON (QyHKIUH,

B) [Toctpoiite rpaduku qaHHOM QYyHKIIMK U OOPATHOM B OHOM CUCTEME KOOPIUHAT.
Bapmuanr 4.
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1y =-4x,
2)y=(x—4)*, x<4,
3)y=+/x-3.

a) Haitnute ¢yHKIMI0, 00paTHYIO JaHHOM,
0) YkaxuTe 006JacTh onpeneneHus: 1 006JacTh 3Ha4eHUH 00paTHOHN PyHKINH,
B) [TocTpoiiTe rpaduku qaHHON QYHKIIMK U 0OpATHOM B OJTHOM CUCTEME KOOpIUHAT.

Bpems BoinosiHeHusi: 80 Mun

BHeaynuTopHasi camocrosiTeibHass padora crymeHta NeQ [loctpoenume rpadukoB
B3aUMOOOPATHBIX ()YHKIIHH.

3a BEpHO BBINIOJIHEHHOE 3aJjaHue BelcTaBisercs 0,5 6amuioB
3a HEBEPHO BBINTOJHEHHOE 3a/laHKe BICTaBisieTcst 0 6amuios

TexcT 3aganus

Bapuanr 1.
[ToctpouTts rpaduk GyHKINH, 0OpaTHON HaHHOMK ¥ — x? + 3x
Bapuanr 2.
IMoctponts rpaduk (yHKIHH, 06paTHOI mammoit ¥ = X T 10
Bapuanr 3.
[Moctpouts rpadguk GyHKIKU, 00paTHON qaHHOM ¥ = logy(x + 10)
Bapuanr 4.

J— x
[Moctpouts rpaduk GyHKIKH, 06paTHOM HaHHONH ¥ — 5

Bpems Boinosinenus: 80 MuH

Tema 2.5. Ilpeden ¢hynxyuu 6 mouxe

IIpakTnueckas padora Ne 13 k teme [Ipenen pyHKIMM B TOUKE.

JMupakrudyeckue exununsbl: [Ipenenst pyakiuu B Touke. OCHOBHBIE CBOMCTBA Mpeena.

3a BCEPHO BBIIIOJIHECHHOC 3a/IaHUC BLICTABJIACTCA 1 Oamn
3a HEBCPHO BBINTOJIHEHHOC 3a/IaHUC BBICTABJIACTCH 0 6ammoB

TexcT 3aganus

) | BapuaHT
lim, _, S5
2lim, ,_, 22T
3. lim, ., ﬁ
Il Bapuant

, 2x%—3x—5
Lotimy s =
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8—2x>
2. lim,_,,————
=L 2% 414,32

£
3. lim —_—
=05 oFa

Bpems Boinosinenus: 80 MuH.
IIpakTudeckasi padora Ne 14 x teme [Ipenen GpyHKIMU B TOUKeE.

JunakTudyeckue equHuUbI: [Ipenensl GyHKIIUU B TOUKE.
3a BepHO BBINIOJHEHHOE 3aJJaHuE BhICTaBisieTcs 1 6amn

3a HEBEpPHO BBIIIOJHEHHOE 3aJjaHKe BbicTaBisgercs 0 OamioB
TexcT 3agaHuA

3aganue 1. Haiitu npeaesn nmocienoBaTeibHOCTH:

_(n+1)(n+2)
DT
n+1)(n+2)(n+3
) a = NFHO+2)(0+3)
n
n’ —100n® +1
3) anza—
100n° +15n
5n-1
4) a, =
) & n+1
2
5) a,=—
n
2n
6) a, =
) & 1-n?

3ananue 2. Haiitu npegen QyHKIUH B TOUYKE:

2
1) Iimixl+2 Iim(x—\fl—x3)

x—1 XZ— X—>00
4 3
. . X +X
2) Ilm(\/x2+1—\/x2—1) lim———
X0 x>0 X' —2X

1-3x

3) 1@(1}x(x+2)—x) lim %3

Bpemst BbInosiHeHus 45 MUH.

BHeaynuTopHasi camocTrosiTeJibHasi padora cryaenta NelO PaGora ¢ yueOHOM TUTEpaTypoid 1Mo
TeMe «HenpepbsIBHOCTH GYHKIIMH B TOUKE M HA TPOMEXKYTKe. J[Ba 3aMevaTeNbHBIX Tpeeiay.

3a BEpHO BBHITIOJIHEHHOE 33j[aHKe BhICTaBIsIeTCs 1 Oann
3a HEBEpHO BBINOJIHEHHOE 33/1aHue BbICTaBisieTcs 0 6ayioB

TexcT 3aganus
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Pabota c yuebHol muTeparypoii mo teme «HempepsiBHOCTh (YHKITMU B TOUKE U Ha
nmpoMexyTke. J[Ba 3amedarenbHbBIX MPeaesa.

CocTaBiieHHE KOHCIIEKTA.

OcHoBBI MaTeMaTHueckoro ananusa. B 2-x 1. Uasun B.A., Ilo3asak O.I°. M.: ®uzmatiur.
.1 - 2015, 7-e u3x., 648c.; U.2 - 2002, 4-e u3n., 464c

Bpems Bbinosnenus: 80 MuH

Tema 2.6. Henpepvisnocmv ¢hynkyuu 6 mouxe u Ha npomedxcymre. Ceolicmea HenpepvléHbIX
GyHryuil

IIpakTnyeckoe 3aganue Ne 15 x Teme HempepslBHOCT (DYHKIIMM B TOYKE U HA IPOMEKYTKE.
CBoiicTBa HENMPEPHIBHBIX (PYHKITUH.
JunakTnyeckue exuMHunbl: HenpepblBHOCTh (QYHKIIMM B TOYKEe M He mpomexyTrke. CBoMcCTBa
HENPEepbIBHBIX (QYHKIUI.

3a BEepHO BBIIIOJHEHHOE 3aJJaHu€E BhICTaBisieTcst 1 6amn

3a HCBCPHO BBIIIOJIHCHHOC 3a1aHUC BBICTABIISICTCA 0 6amnoB

Tekcer 3aganus
HccnenoBaTh Ha HEMPEPHIBHOCTh M HAMTH TOYKU Pa3pbiBa (yHKIUI

1) f(X) :S%
2) f(x)= X2X_4
3) f(x)=ﬁ
N0 =—r
1427

5) f(x)=ex
Bpems BoinmosineHus: 80 MuH.

BHeayautopHasa camocrositesibHasi padora cryaenta Nell Pemenune W3 Ne2, Bxirouaroree
3aIaHUA 110 BBIYMCIICHUIO MTPCACIIOB B TOUKE U HA OECKOHEUYHOCTH.
3a BEpHO BBINIOJIHEHHOE 3aJlaHNe BhICTaBIsieTCs 1 Oamn

3a HeBEpHO BBINIOJHEHHOE 3a7jaHKe BbicTaBisgercs 0 OanioB

Texcr 3agaHus
W13 Ne2, Bxitouaroliee 3aaHus 0 BRIYUCICHUIO MPEJIETIOB B TOYKE U Ha OECKOHEYHOCTH.

N3 Ne2
Brraucnure npenen
n/n 1 2 3
lim  Bxitaml x® —4x?—3x+ 18 Vit 2x—3
x= g limm ~ lim ——
= : xsom x3—5x243x 49 x4 fx—2
6x* —75x — 39 _ x*+7x*+15x +9 V-1
im lim — ~ lim ———
xa—2 x—|—£ x—wx* +8x°+ 21x + 18 x—oe xt— 1
2 -
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3 2x% — 21x — 11 x?—1 Vr—2
lim lim ——— lim
=11 x—11 x=+12x—x—1 x=18 [y — 4
4 Sx?—24x —5 . o xT—2x+1 Vo9+2x—5
lim lim — — lim
x—5 x—5 xomx?—xc—x+1 x—roa E,‘."E—E
5 . 2x* 4 15x+7 . ox?—2x—1 V1i+2x—3
im lim —— lim
x=—7 x+7 s=wx*+2x +1 x—+oa \."E—Z
6 . 2x*+6x—8 x4 2x-3 Jr—1
im ——— lim — lim
x——d x4 4 x~o x? +4x? 4+ 3x x=1x2—1
7 2x*+ 6x — 8 2x*—x—1 Yx—2
im ——— lim . lim
x=-4 x+4 o x4 2x2 —x— 2 x=16 [x — 4
8 x* 4 2x— 15 x*43x+2 Vo+2x—5
lim ——— lim ~ lim
-5 x+5 xsoe x4 2% —x— 2 v x—2
9 . x*+2x—15 3x* —40x + 128 Vi+2x -3
im —— lim lim
x—+—5 x+5 x—om x—8 x4 1.,.";— 2
10 x*+ 2x— 15 x*—5x*+8x+ 4 Vo+2x -5
lim ——— lim ~ lim
-5 x+5 x—om x3 4 Tx? 4+ 16x + 12 =8 Yx—2
11 ’ 2x? —5x +2 ’ x3—-3x -2 | V1+2x —3
im— m ——F— - i
s S xee 22+ 2x + 1 4 Jx—2
12 3x 4+ 17x—6 x¥ —5x%48x— 4 VO9+2x—5
lim lim - lim
x——6 x+6 x=em  x—3x°+ 4 =8 fx—2
13 . 3x*+17x—6 . xP+4x?+5x+2 Yx—2
lim T lim 2 lim —
xs x —- x—+ma x*—3x—2 x=16 fx — 4
14 15x2 —2x —1 - x4+ x*—5x+3 Jx—1
lim T lim — - lim —
x_:,é x+_ x—oo X —x‘—x-l—l =1 rc—1
5
15 . 15x7—2x—1 . ox*—2x+1 V1i+2x—3
lim n lim ——— lim —
et x—= x=om 2xc—x—1 x4 \fx— 2

il 3

Bpems Boinosnenus: 80 MuH

Tema 2.7. Ilpeden gpynxyuu na beckoneunocmu. Ilpeden yuciosou nocieoos8amenbHOCu.
IIpakTnueckoe 3aganne Ne 16 k teme Ilpenen ¢ynxuuu Ha GeckoHeunoctu. [Ipenen uncnoBoi
MIOCJIEIOBATEIHHOCTH.

3a BEpHO BBINIOJIHEHHOE 3ajlaHKe BhICTaBIsAeTCs 1 Oamn

3a HEBCPHO BBINTOJIHECHHOC 3a/IaHUC BBICTABJIACTCA 0 6ammoB

Texcr 3axanus
Boruncnuts npenen GyHKIuM Ha OECKOHEUHOCTH:

X +2X+2

1) legl]ixz—l

2) Iim(x— 1—x3)

3) Iim(\/x2+1— x2—1)
x4
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5) lim (1 [x(x+2) —x)

1-3x
6 lim
) . 2X+3

Bpems BoInosiHeHus: 45 MUH.

BHeayauTopHas camocTosiTeJibHAas padora cryaenTa Nel2 Perienne BapuaTUBHBIX 33734 110
TEME.
3a BEpHO BBIIIOJIHEHHOE 3aJlaHKe BbICTaBIIsAeTCs 1 Oamn

3a HEBCPHO BBINTOJIHEHHOC 3a1aHUEC BBICTABIIACTCSA 0 6amnos

Texcer 3apanus
Bapuanm 1.
l. xT—4
1. Ilpenen Gpynxuu 1M, 4 FER
Bapuanmor omeemos: 1) 0; 2) 1,5; 3) 2; 4) 2,5.
2. Beruncnure npez[en GyHKIHU:
x%—1 . sin Tx

2)lim,_,—— o 3) lim, ., (1 + ax)x.

paBeH. ..

1) llmx_‘ 1 —Sx+4’'

Bapuanm 2.

1. Ilpenen Muorownena lim,_, - (6x% + 2x? — 3x + 7) pasen...

Bapuanmor omeemos: 1) 11; 2) 49; 3) 0; 4) 57.

2. Boruncnute npenen GpyHKIUHM:
x%-8x+15

x5 2 35

1) lim 2) lim,_, —=— 3lim, ., (1+2) .

sin 2x’

Bapuanm 3.
x*—2x-3

1. IIpenen oTHOIMIEHUS z[Byx MHOTOWICHOB ].im_.x_-_.g paBeH. ..

x% +3x+3
Bapuanmor omeemos: 1) — ) — 3) 18; 4) —

2. Beruncnute npeaen (pyHKuI/H/I

. x*—Tx+10 sin 3x . ( E)I
1) lim, .5 e oriao 2)lim,_,,—— . 3)lim,_ (1 R
Bapuanm 4.
+2
1. penen apo6u lim,_, ;x paBeH. .
Bapuanmor omeemos: 1) 1, 2) 2; 3) 0; 4) @°
2. Beruncnute npeaen GQyHKIUU
. _—F
4x2—Tx— 2 . gin 2x cos X . 2
1) lim,,_,, PP 2) lim,_, — 3) lim,._, (1 + ;) :
Bapuanm 5.

. x° 44
1. Mpexen dynxmum Lim,._, —_, baseH...

Bapuanmor omeemos: 1) 0; 2) 1,5; 3) -5; 4) 2,5.
2. Beruucaure npenen QyHKIUH
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X

2 _ -
D lim— X% ) jim SINLTX, 3) lim| 1+
-3 Xx° —8x+15 x-0 §in12x X0 X

Bpemsi BoinmosiHenusi: 80 MuH

Monayasb 3. [loka3aTesbHas, JorapupmMudeckas u creneHHass QyHKIUN

Tema 3.1. Cmenennas (pynxyus, ee ceolicmea u epaghux.
IIpakTnyeckoe 3axanue Ne 17 k reme Crenennast QyHKIHs, ee cBOCTBa U rpaduk.
JunakTndyeckue eIMHULbI: CTENEHb ¢ IPOM3BOJILHBIM JICHCTBUTEIILHBIM IIOKA3aTeNIeM U €€
cBoiictBa. Crenennas gpynkuus. Ee cBoiicTBa u rpaduk.

3a BEpHO BBIIIOJIHEHHOE 3aJlaHKe BhICTaBIseTCs 1 Oamn

3a HEBEPHO BBIIIOJHEHHOE 3aJjaHKe BbicTaBisgercs 0 OamioB

TexkcT 3aganus
Bapnanr 1
VYkaxxute 0051acTh onpeaenacHuss PyHKIUHA ¥ = X :,

VKaxkuTe 001acTh 3HAYEHUI QYHKIMHT y = x°.

SIBnsieTcs i QYHKIMS ¥ = X ° BO3pACTAIONICH.

M306pasute cxemaTdecku rpaduk GyHkmun y = x =2,

ok~ w Db

Cpasuure gncio 5,2°° ¢ enunnueii.

CpaBaute G)_H u E)_H.

7. PemmuTe ypaBHEHHE X5 = X5,

o

BapuanT 2
VKakuTe 0611aCTh ONpe ieneHus QYHKINH ¥ = x .

VKakuTe 061aCTh 3HAYEHHH HYHKIHH ¥ = X ©,

SBnsercs mu QyHKIUS ¥ = X = BO3PACTAIOIIEH.

W306paszute cxematndecku rpaduk Gpynxuun ¥y = x>,

o rc w N

Cpasuute uncino 0,75 ¢ equHULEH.

6. CpaBHute E)_: " G)_:.

7. Pemnre ypaBHEHHE X3 = X4,

Bpems Bbinosinenusi: 80 MuH
IIpakTuyeckoe 3axanue Ne 18 x reme CreneHHas GyHKIIUS, €€ CBOMCTBA U TPpaduK.

Nunaktudeckue enununbl. CreneHnas Gynkius. Ee cBoiicTBa u rpaduk.
3a BepHO BBITIOJHEHHOE 33a/JaHUE BhICTaBIseTCs 1 Oamn

3a HEBEPHO BBINOJIHEHHOE 33/1aHue BbIcTaBisieTcs ) 6ayioB

Teker 3aganus
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ITokazarenbHnas ¢pyHkuus, ee cpoiicrsa u rpaguk
Bapuant 1

Al. Tloctpoiite rpaduk pyHKIMH V= [ZJ . Ucnonb3ys rpaduk GyHKIMU pelinTe

1

HEPaBEHCTBO (Z) >4,

A2. CpaBHHTE C eIMHHIIEN YHCIIO
=13

a) (0,1)‘5; 6) (4.2)": ez 2) ?

1 X
A3. Haiiiure HauOoJiblllee U HAUMeHblIee 3HaYeHust PyHKuuu YV = [— Ha OTpe3Ke

2
[-3:1].

-2 2
B1. Pemnte ypaBHeHHe X  =2—X" ¢ NOMOILIBIO Ipad)UKOB.

Bpems BoinosiHenusi: 80 MUH

BueaynuTopHasi camocrosiTeJibHasi padora crygeHra Nel3 Bromonnenwe 3agaHuii  Ha
npeoOpa3zoBaHUE PALUOHAIIBHBIX, UPPALIMOHAIBHBIX CTETIEHHBIX BbIPAKEHUI.
3a BEpHO BBHITIOJIHEHHOE 3aJIaHUE BBhICTABIIsACTCS 1 Oamt

3a HEBEpPHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB

Texkcr 3apanusa

Bapuanrt 1
1. YHpOCTUTH BBIpAKEHUE:
2b* —3b+4 b-2
(b—1)° b—1
. 1hE+2 24
2. HaiiTi 3HaueHne BbIpaxeHUs 1‘; - ;x npu x = 0
Bapuanr 2
1. YpocTuts BelpaskeHHe:
1—2c c—1
c?—1 c*+4+c+1
o 21%m-m
2.HaiiTu 3HaueHNe BBIPAKEHUS ——npux >0
g}
Bapmuanrt 3
1. YrpocTuts BelpaskeHHe:
2x—1 i 2x+1 x+3
6—3x 2x—4 6x-—12 v —
2.HaiiTi 3HaueHNE BBIPAKCHUS x mpu x = 0




Bapuant 4

1.YopocTuts BelpakeHue:
2a 5 2a’

a-5 ats 25-a2
3. YIpocTHUTh BRIpaKeHHUE

[+ [41) [2
2—— 7= —
[“7 1"7) .63

Bpems Bbinosnenus: 80 MuH

Tema 3.2. HppayuonanvHvle ypasHeHus u HepageHcmaa.

IIpakTnyeckoe 3axanue Ne 19 k reme MppanuonanbHbie ypaBHEHHUS U HEPABEHCTBA.

JunakTudeckue exuHuIbL: Vppanronansabie ypaBHeHuUs . MppalrionanbHble HEpaBEHCTBA.

3a BepHO BBITIOJHEHHOE 33/JaHUE BhICTaBIseTCs 1 Oamn

3a HEBEpPHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB

Tekcr 3aganus

Bapuanr 1
1. Haueptute cxemaTnuHo rpaduku GyHKIUII:
-0,75 15 -5 8
A y:x A y:x A y:x Ay:x
A A A A
-6 r 3 o 242
y=Xx y:x‘F y=x" yzxf
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21 21
2. TlocraBbTe 3Haku <, > wim = mexay uncmamu: 0,917 0,497,

oo (2

Bpems BoinosiHenus: 80 MuH

IIpakTnyeckoe 3axanue Ne 20 k reme MppanyuonanbHble ypaBHEHHUS U HEPABEHCTBA.
JunakTudeckue exuHuubl: Mppanyonansaslie ypaBHeHus. MppanyoHanbHble HEpaBEHCTBA.

3a BEepHO BBIIIOJIHEHHOE 3alaHUE BhICTaBIsIeTCs 1 Oamn
3a HEeBEpHO BBINOJIHEHHOE 33/1aHue BbIcTaBiseTcs 0 6ayioB

Tekcr 3apanusa
BAPUAHT |
1. Pewwute ypaBHEHUE:

a)VXZ —4x=6-3x 6) V3x+1=x-1 B) 2x-4x=1 1) VX +/x-3=3

2. OnpenenuTe, NpU KakuX 3HAYEHUAX X QYHKIUA Y =3/ X° —1 NpHHUMAaeT 3HaueHHE, PABHOE
2.
3. Pemnre cucrteMbl ypaBHEHMIA:

) \/;+\/§:4 5) IX—-y+27=3
a
\/W:3 J2X—y+2=X

4. Pemute HepaBeHCTBA:

a) (X+D)V2-x>0 6) v2x+4<2 B) VX* —3x+2>-4

5. YopocTuTte BhIpaKeHUE U HaWUTE €ro 3HaYeHHUe MPU a=3:

J2+a)? -8/a

BAPHUAHT II
1. Pemute ypaBHEHHUE:

a)Vx? —10=/-3x 6) V2x+4=x—-2 B) 3/x+2%/x=5 1) Vx+/x-5=1

2. OnpezenuTe, PU KaKUX 3HAYEHUAX X GyHKIUA Y =3/ X° + 2 NpPUHMMAET 3HAYEHHEe, PABHOE
3.

3. Pemmrte cuctemsl ypaBHEHUN:

) \/Y—\/Vzl 5) Ix—-y+8=2
a
Sy =2 Bx—2y+6=y

4. Pemnte HEpaBeHCTBA!

a) (X=5)VXx+1<0 6) V3x+1<1 B) V2+Xx—x*>-2

5. YpocTuTe BbIpaKEHUE U HAllIUTE €ro 3HaUEHHUE NPU a=3:

J&a-1a+a)-2(a -1)

BAPUAHT i1
1. Pewute ypaBHEeHHUE:

AVX®+X=3=/1-2x 6) V2x* +7=%x"—4 B) x> +3x—-Vx*+3x-2=0

r) VX+2 +/x—3=+/3x+4
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2. Haiigute aGcuuccy Touky rnepecedeHus rpagukos yHkmuil Yy =3/X—1 u y=%x+5
3. Pemmrte cuctemsl ypaBHEHUM:

y X _
) {Jhﬁ:él 6) g_zxg‘

_y=8
=y J5x+y +,Bx—y=4

4. Pemiute HEpaBEHCTBA!
a) (9—x*)Vx* —4<0 6)

5. anocmTe BmpameHHe U Haiiaure ero 3HaueHue npu a=0,8:

\/(JE + )(f a+

2_
X =X >1 B) X ++/x <2

—)(@a-4)+a

Ja+ J_—

BAPUAHT IV
1. Pemute ypaBHEHHE:

a)VXx? —4x+3=+/1-x 6) 18x*-9=x*-4 B) X>—8x—-2vx*-8x-3=0
r) VX+3+/x—2=4x+1

2. Haiijure aGcnuccy Touku repecedenns rpagukos Gynkmuit Y =Yx+1 u y=%/Xx+3
3. Pemnre cucrteMbl ypaBHEHMIA:

) {\/}—\/?:1 6) g‘g%

_y=3
= JXx=3y +/x+5y=4

4. Pemnte HEpaBeHCTBA!
a) (x? — 425 x% >0 6) ij <1 B) x—3Jx >4
X —_

5. YopocTuTte BhIpaK€HUE U HAUAUTE €ro 3HadeHue npu a=0,8:

a\/_+1
Ja+1

a+a

BAPUAHT V
1. Pemute ypaBHEHHE:

VX +X—2+x2 —4x+3=+x> -1 6)

XZ
+X=2VX+2
VX+2
B) VX+5—4Vx +1+/x+10-6Jx+1=1 1) Vax? —1=1-+ax—-1

2. Haiijure Touku nepeceuenns rpaguxos GyHkmmit Y=+ X+2 u y=3/3x+2
3. Pemmrte cuctemsl ypaBHEHUN:

{x X —y.Jy =26 {2\/3y+x\/6yx=x
a) 6)

Xy — yJ/x =6 J3Y + X +./6y —x =3y
4. Pemite HEpaBEHCTBRA:

a) (Xx—3)VXx? —6x+8<06) Vx> +3 >/3x+3 B) x? —3x—/x? —3x <2

5. YpocTuTe BbIpaKEHUE U HAlJUTE €ro 3HaUEHHUE NpU a=6:
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Ja+4ﬂ—\/a—4\/ﬂ

BAPUAHT VI

1. PemmTte ypaBHEHUE:

) 2Ux% —2x -8 —/x2 —16 =+/3x* —13x+4 6)

B) VX +2x—1 —4/x—2J/x-1=3

2. Haiigute Toukyu nepecedenus rpadpukoB GyHKmuid Y =+ X+3 1 y =X +7
3. Pemurte cuctemsl ypaBHEHUM:

x\/;+y\/§:9
X y+y\/;:6

V2X+5

r) VX+3++/X— :5

JY + X =42y -5x =x

4. Pemnte HEpaBeHCTBA:

a) (X—DVx* —x—22006) v2x+4 <Vx*> +4 B) x> —8x—2x* -8x <3

5. YopocTuTte BbIpaK€HUE U HAllJIUTE €ro 3HaYeHUe Mpu a=6:

\/a—2\/a——1+\/a+2\/a_—1

Bpems Bbinosinenusi: 80 MuH.

JY+x+2y-5x=y

2
— X 2x+5=2

X

BueaynuTopHasi camocrosiTeibHass padora cryaeHTta Nel4 BrimonHeHHe WHIMBUAYAIBHOTO
npoekTa Ha Temy: «cTopus pa3BUTHS CTEPEOMETPHUI
3a BEpHO BBHITIOJIHEHHOE 3a/IaHKME BBICTABIIACTCS 1 Gan

3a HEBEpPHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB

TexkcT 3aganus

Cmpykmypa yuedno20 npoexma

Orarnsl 3anaqu JlesiTenbHOCTD ydanuxcs JlesTenbHOCTD
nejarora
1. Haunnanue |OmnpeneneHue TeMbl, yrTouHeHue | Y TOUHSI0T nHpopManuoo. |MoTtuBupyer
Henei, nCXoAHOro noyiokeHust. |O0Cyk1aroT 3a1aHue y4damxcs.
Br160op paboueil rpynmsl OObscHseT 1enu
IIPOEKTA.
Habmronaer.
2. AHanu3 npoOJIeMBbl. @opMUPYIOT 3a1a4H. [Tomoraer B ananuze
ITnanupoBanue |OnpeneacHre HCTOUHUKOB VYTOYHAIOT HHPOPMALIUIO  |M cUHTe3e (I10
uHpopmanuu. [TloctaHoBKa (ucrounuku). Beibupatot u [mpocroe).
3aJa4 ¥ BBIOOP KpUTEPHUEB 00OCHOBBIBAIOT CBOH Habmonaer.
OLICHKH PEe3yJIbTaTOB. KpUTEPUHU ycCTIeXa.
Pacnpenenenue poneii B
KOMaHe.
3. COop u yrouHeHue Paboratot ¢ unpopmanueii. [Habmonaer.
HccnenoBanue |uHopmarun. O6cyxaeHue ITpoBoasT cunTe3 1 aHau3 [KOHCYIbTHPYET.

anbTepHaTUB (‘‘MO3roBOM
mrypm’’). Beibop
ONTUMAIIFHOTO BapHaHTA.

naen. BemomHAroT
HCCJIeIOBaHUE.
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YTouyHeHHE T1I1aHOB
NEATEILHOCTH.

4. BeimosnHenue npoekra Bemonsstor uccnenoBanue |Habmronaer.
Brinonnenue u paborarot Haj mpoekToM. [CoBetyer (1o
OdopMISAIOT TPOECKT. mpochoe).

Tema 3.3. Ilokazamenvuas ¢yukyus. Ee ceoticmea u epaghux.

IpakTnyeckoe 3axanue Ne 21 k reme [lokazatensnas Gpynkiuus. Ee cBoiicTa u rpaduxk.
JunakTnyeckue eluHUUbI: [lokazaTenbHas QyHKIMH, €€ CBOICTBA U Ipaduk.
3a BEepHO BBINIOJIHEHHOE 331aHUE BhICTaBIsIeTCs 1 Oat

3a HEBCPHO BBINTOJIHEHHOC 3aIaHUEC BBICTABIIACTCSA 0 6amnos

Tekcr 3apanusa

BapuanT 1
1. BrisicHUTS, AIBISETCS JIM BO3pacTarollei win yopiBatome GpyHKuus
=y
= = = % = ﬁ)
a) y=53*% b)y=014 c) ¥ (3

2. C noMomipio rpaduka GyHKIuN ¥ = 2* Haiith npubamkeHHoe 3Hadenue 2%,

CpaBHUTH YKCIIa

a) 56 %u56"F b (13)_8 1 c) @_3 u {5)
4. Tloctpouts rpaduk GyHKIHH
a) y=2%¥-2

b) y = {§)x+1.

Bapuanr 2
1. BbIsicHUTS, SBISETCS JIM BO3pAcTaoLIel nin yopiBaromei GpyHKus

a)y=03*b)y=87"° C) }r={ = )I

B

C momomisio rpaduka GyHKINK ¥ = 2% HalTH NpuOIMKeHHOE 3HaueHue 2~ 7,

CpaBHUTH uncia

a) 09°%09° b)127Ful ) (Z)_z u (E)a

4. Tloctpoutsb rpadux GyHKIIUU

a) }F=GJI+1

.

b) y = 3.‘:—1

Bpems BoinosiHeHusi: 80 MUH
Tema 3.4. Iloxkazamenvuble ypagHenus u HepaseHcmaa.

IMpakTuyeckoe 3aganue Ne 22 k reme [loka3aTe/nbHbIC YpaBHCHHS H HEPABSHCTBA
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JAunpakTudyeckue eqMHUIbI: PernieHre npocTeimmx MoKa3aTelbHbIX ypaBHEHUH. PenieHue
HpOCTGfIH.IPIX IMOKa3aTCIbHbIX HCPABCHCTB.

3a BEepHO BBINIOJIHEHHOE 331aHUE BhICTaBIsIeTCs 1 Oat
3a HEBEPHO BBIIIOJHEHHOE 3aJjaHKe BbicTaBisgercs 0 OamioB

TexcT 3aaanud

BapuanT 1
3x+2
1 ox 1.
L (4 8 ) 3z¥’
gx _|_ 321‘4‘1 = 42‘4‘1;
3. 5-4¥4+3-10¥ =2 .25%,
Bapuant 2
1 3—-2x _ )
1. (E) =125;
31’+3 —3¥ = 78"
22.‘:’4‘1_9_21_'_4: l:l
Bapuanr 3

1 &—2x .
1 (5) =9
5% 4+ 5% = 130;
3=+l _928.3¥ L 9=,

Bpemsi BoinmosiHenusi: 80 MuH

IIpakTnueckoe 3aganue Ne 23 k Teme [lokazaTenbHble YpaBHEHHs U HEPaBEHCTBA
JAupakTuvyeckue eqMHUNbI: PenieHne  MoOKa3aTrenbHBIX  YPAaBHEHUM  CBOIAIIMXCA K
MIPOCTEHUILNM.

3a BCEPHO BBIIIOJIHECHHOC 3a/1aHUC BBICTABJIACTCA 1 Oamn
3a HEBCPHO BBINTOJIHECHHOC 3a/IaHUC BBICTABJIACTCH 0 6ammoB

TexcT 3aganus

Bapnanr 1
1. (0,4)%= < 1;
2. 2%.5% < 10% - 0.01;
3. 31"1‘—1 = (51—1jx.
Bapwanr 2
1. (0,8)% = = 1;
2. Ex . 31 = 621"1‘ E,
£
3. -;,r:rz+4:r - [zxjx+4
Bapnanr 3

1. 31’5—21’4'2 — 32’5—21’ E B . 2?4—1’;
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2. 2% —5.4% = —4;
3. 9¥+3<4-3%

Bpems Boinosinenus: 80 MuH

IIpakTuyeckoe 3aganue Ne 24 k reme [loka3aTenbpHbIe YpaBHEHHS 1 HEPABEHCTBA
JAunpaktudeckue ennHunbl: CHUCTEMbI OKA3aTEIbHBIX YPABHEHUI.

3a BepHO BBINIOJIHEHHOE 331aHUE BhICTaBIsieTCs 1 Oant
3a HEeBepHO BBINOJIHEHHOE 33/1aHue BhIcTaBisiercs 0 6ayioB

TexcT 3aaanus

Bapuanr 1.
Pemnte ypaBHEHUS:

1)4¥1-9.2¢ 42=0; 2)47° _32=4.2%: 35 _3"1 2(5*2*1 —3*2*2) .
Bapuanr 2.

Pemuts YpaBHCHUA:
1 1

1)3-81% —10-9% +3=0; 2)4/¥2 _g.pxili2 _g. gypxl_ g _gid_ oz

Bapwuanr 1.
Pemnts HepaBeHCTBA:

-3X
1) Gj >42; 2)162-35*—2.3°>0; 3)(x-2) " <1.

Bapuanr 2.
Pemutn HEpPaBCHCTBA:
1) 95 > 1. 2)54-3°* —2.3350; 3)(x+1)"° <1.

J3

Bpems BpimosHenusi: 80 MuH.

IIpakTnueckoe 3axanue Ne 25 k reme [lokazaTenbHble ypaBHEHUS! M HEPABEHCTBA
JAupakTnyeckne exuHUNbL: CrcTeMbl TOKa3aTENbHBIX HEPABEHCTB.

3a BepHO BBINIOJHEHHOE 3aJJaHue BhICTaBisieTcs 1 6anmn
3a HEeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBiseTcs 0 6ayioB

TexceT 3aaauus

Bapuanr | Bapuant |1
1.Pemnts ypaBHEHME: 1.Pemmts ypaBHEHHE:
1)(0,2) " = 25; (01 ° =10.
2)4*-9-2" +20=0. 2)9* —11-3* +18=0.
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3) _4
2.Pemnth HEPaABEHCTBO Z > 5

4.PeminTh HEPABEHCTBO:

D(ngk6<:25; a[g]X921.

S.Pemnts ypaBHeHue

7% +5.7% =588.

6) 5
2.Pemnth HEPABEHCTBO g > g .

3.PemuTh cucTeMy ypaBHEHUM 3.Pemnth cuctemMy ypaBHEHUN
X—y=4, XHYy=-2,
5X+Y — 25 6 +5y =36.

4. Pemiuth HEPABEHCTBO:
x+6

; 1 S 1

1) 3 9 ;

5.Pemnts ypaBHeHue

2 (B <1.

3P +4.3*=279.

Bapuant 111
1.Pewnth ypaBHeHuUeE:

1)(0,2)*** =25
2)4* —2.2° -8=0.

1 X
2.Pemiuth HEPaBEHCTBO (Ej >2 .

3.Pemuts cucreMy ypaBHEHUN
X—Yy=4,
2 X+y _ 4

4.PeminTh HEPAaBEHCTBO:

1) (ﬁ y_g <49; 2 (ijzm

3

5.Pemnts ypaBHeHue

5% 4+5.5% =50,

Bapuanr IV
1.Pemute ypaBHEHUE:

1)(0,2)*~* =100.
29" +6-3°—27=0.

2 X
2.Pemiuth HEPaBEHCTBO (g > 2’5.

3.Pemnth cuctemMy ypaBHEHUN

XH Y =-2,
41+% =16.

4.PeminTh HEPABEHCTBO:

IA

x+8
3 } > i x?-25
1) 5 25 ; 2) (6) L

5.Pemuth ypaBHeHue 2°73 14.2% =24

Bpems BpimosHenusi: 80 MuH.

BueayauropHas
npeoOpa3oBaHKE MMOKA3aTENbHBIX BHIPAKEHUH.

camMocTosiTeJibHasE padora cryaeHTta NelS BreimonHenue

3aJaHui

3a BEpHO BBINIOJIHEHHOE 3aJ]aHNe BICTaBIIsETCs 1 Oamn

3a HEBEpHO BBINOJIHEHHOE 33/1aHue BbICTaBisieTcs ) OaioB

Teker 3aganusa

Bapuanr 1

7[(m]*)® + 11[(m]*)*°

HaiinuTe 3HaueHne BhIpaKEHUS:

(31‘?’1153] 2
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Bapuanr 2

(3x)% - x~°

Haiiure 3Hauenue Boipaxkenus: x 1% - 2x*
Bapuant 3

a’bh~® 16

. 33-2 - —1j,—%
HaiiiuTe 3Ha4eHNEe BHIPAKEHHUS: (4a)?b™2 a™b

Bapuant 4

34 2y6 12
Haiinure 3HaueHue BbIpaKCHUSA: ((227)% — ((x%)"):3x

Bpemsi BoinmosiHenusi: 80 MuH

Tema 3.5. Jlocapugpmor. Ceoticmea nocapugmos.

IIpakTnueckoe 3aganue Ne 26 k reme Jlorapudmel. CoiictBa jgorapudmos.
JAunakTudyeckne eauHunbl. Jlorapudmel 1 ux cBoicTBa. HarypasibHble W JECATUUYHBIC
JorapudMel.
3a BEpHO BBITIOJIHEHHOE 3aJ[aHNe BhICTaBIIsICTCS 1 Oamn
3a HeBepHO BHINOJIHEHHOE 33/1aHue BICTaBIsieTcst 0 OaioB

TexkcT 3aganus

Bapnanr 1
Breruncinurs:
a) log,,3 +log,, 4,
b) log,0.8 —log, 1§+ log,22.5;
c) 2log:10—log:28 + %log-: V49.
H s < H
BapuanT 2

Buranciaunth:
a) logys5 +logy; 3;

b) log;3.6 —log; 1.4 + log, 1%;

c) glogg V8—3log=3 + %logg 36.
B B B

Bpems BoinosiHeHusi: 80 MUH

IIpakTnyeckoe 3axanue Ne 27 k reme Jlorapugpmel. CBoiicTBa orapudmos.
JMunaktuyeckue exuHuibl: [IpeoOpa3oBanue M BEIYUCICHUE 3HAUCHUH JIOTapH(PMHUIECKIX
BBIPAKCHU.
3a BEpHO BHITIOJIHEHHOE 3a/IaHNUE BBICTaBIsIeTCs 1 Oan

3a HeBEpHO BHINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB
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Texkcr 3apanusa

Bapuanr 1.

1. Berncmure: a)log - 255 ; 6)4>"°%%;

B) Iog 9 Iog 4 64 5 I‘) 4'092 5+logy,,59 )

2. Pemmuth ypasHenus: a)log,, ,(3x+1) =2; 6)2x* +5°%* = 250610

Bapuanr 2.

1. Beraucnure: a) log 5 42 . §) 2583,

B)log, log, 81; r)3°%*0%®,

2. Pewnts ypasHennst: a)log,, 45X =2; 6)3x?+0,5°%s* =36°°% %0,

Bapuanr 1.

2
1. Haiitu X, eciu u3BecTHo, uto log,, X =4log,, 3— 3 log,, 27 —2log,, 6.

2. BeraucnuTs: a)

Bapuanr 2.

3log,3—-log, 27
log,3+1log,9

0)

3lg4+1g0,5
lg7-1g14

1. Haiitu X, ecnu usBecTHo, uto log,, X =2log,, 6 —-0,5log,,100 +3log, , 3/20.

2. BerauciauTs: a)

Iog445+log4;

log; 2 —-1log. 4

; 0)
log, 75+1log, 3

Bpemsi BoinmosiHenusi: 80 MuH

log;16 —log. 0,5

BueayauropHasi camocrositeqibHass padora cryaeHTra Nel6 BreinogHeHue WHIUMBUIYAIBHOTO

npoekTta Ha TeMmy: «[lomynpaBuiibHbIE MHOTOTPaHHUKH
3a BepHO BBINIOJIHEHHOE 331aHNUE BhICTaBIsieTCs 1 Oann

3a HeBEpHO BBINIOJHEHHOE 3a7jaHKe BbicTaBisgercs 0 OanioB

Texkcr 3apanusa

Cmpykmypa yuedno20 npoexma

Oransl 3anaun JlesTenbHOCTD yHammuxcst JesaTenbHOCTh
rejarora
1. Haunnanue Omnpenenenre TeMbl, yTOUHEHUE VYrounsot undpopmanuo.  |MoTuBupyer
LeJed, UICXOQHOTO TOJIOKECHHUS. OO6cyxnaaroT 3ajaHue ydamxcs.
Br16op paboueit rpynms OObscHsET 1IeTH
IIPOEKTA.
Haobmromaer.

2. [InanupoBanue

Amnanu3 npobsemsl. OnipeneneHne
HMCTOYHUKOB HH(POpMAITUH.

DopMUPYIOT 3a1a4H.
YTouHSI0T HHGOPMAITUIO

ITomMoraeT B aHanu3ze
U cuHTe3€ (1o

[TocTanoBka 3a1a4 U BEIOOP (uctounuku). Beiouparor u  |mpocroe).
KpUTEPUEB OIICHKU PE3yIbTaTOB. 000CHOBBIBAIOT CBOU HaGmonaer.
Pacnpenenenue posieil B KOMaHAe.  |[KpUTEPHUM ycrexa.

3. Uccnenoanue |COop u yrouHeHHUE WHPOPMAIIHH. PaGotator ¢ undopmarueii. |Habmronaer.
OO6cyxeHre anbTepHaTHB [TpoBoasT cunte3 u aHanu3 |KoHcynbTUpyeT.
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(“mo3roBoii mrypm”). Beibop ujed. BeImoyHoT
ONTUMAJILHOT'O BapUaHTA. UCCIIEIOBaHUE.
YTOouHEHUE MJIAHOB JIEATEIBHOCTH.

4. BoinonHenue  |BbinosiHeHUE IpoeKTa Bemonustor uccnenoBanne |HaGmronaer.
U paboTaroT Haj npoekToM. |CoBeryer (1o
O opMISIOT IPOEKT. pockOe).

Tema 3.6. Jlocapugpmuueckas ¢yukyus, ee ceoticmea u epagux. Jlocapugpmuveckue ypagnenus u
HepageHcmaa.

IpakTuuyeckoe 3aganue Ne 28 k teme Jlorapudmmueckas ¢yHKIUS, €€ CBOWCTBA U
rpaduk. Jlorapudmudeckre ypaBHeHUs U HEPABEHCTBA.
JunakTudyeckue equHUIbI: Jlorapupmuueckas GyHKIUS, €€ CBONCTBA U TpaduK.
3a BepHO BBINIOJHEHHOE 33a/JaHuE BhICTaBisieTcs 1 6amn

3a HEBEPHO BBINIOJHEHHOE 3a/laHKe BbICTaBisieTcst 0 6ayuios

TexcT 3aganus

Bapnanr 1
1. log,(x*— 15x) = 2;
2. 2log,(—x) =1+4+log,(x+4);
3. log,(x+3) = log,(x* + 2x — 3).

Bapuanr 2
1. log,(x*— 2x) = 3;
2. logz(—x)=1+logy(x + 6);
3. log,(2x —4) =log,(x* —3x +2).

Bapuanr 3

1. log(2x%+ 3x) = log(6x + 2)
2. 10g52x+10g5x—2= 0;
3. log,(2x—1)—2=log,(x+ 2) —log,(x+ 1).

Bapuanr 4

1. log(x* —9) =log(4x + 3);
2. log,*x—2log,x —3 =0;

3. logs(3x—1)—1=logy(x+ 3) —logy(x+ 1).

Bpems Bbinosinenus: 80 MuH

IIpakTnueckoe 3ananue Ne 29 x teme Jlorapupmuueckas ¢yHKuus, ee CBOHCTBA U
rpaduk. Jlorapupmuueckre ypaBHeHNs U HEPABEHCTBA.
JAunakruyeckue eTUHULBI: PemieHne npocTelmmx JorapuMHUUEcKiX YpaBHEHUH.
3a BEpHO BHITIOJIHEHHOE 3a/IaHHUE BBICTaBIsIeTCs 1 Gat
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3a HeBepHO BBINOJIHEHHOE 33/1aHue BhIcTaBisieTcs 0 GayioB

TexkcT 3a7aHuA
Bapuanr 1.
Haiingure obnacts onpenencHus KaKI0u u3 (yHKIIHMA:

1)y=v9-x-Inx*; 2)y=,In(x+2); 3)y=log,,(x*—2x)+va-x2.

Bapuanr 2.
Haiimure obnacts onpenencHus KakI0i u3 QyHKIIH:

1Dy=v4—x*-In(x-1?*; 2)y=.In(x-3); 3)y= Iog0'3<x2 +3x)+ V49— X2
Bapuanr 1.

[Toctpouts rpaduk GyHKINU:

1)y =logys(x+1), 2)y=3"t), 3)y=1log,|x, 4)y=]log,x.

Bapuanr 2.

[Toctpouts rpaduk GyHKINN:

1)y=log,(x-1), 2)y= 03"l 3)y = log,s|x|, 4)y=]|log,s X -

Bpemsi BoinmosiHenusi: 80 MuH

IIpakTuuyeckoe 3aganue Ne 30 k teme Jlorapudmmueckas ¢QyHKIUsS, €€ CBOWCTBA W
rpaduk. Jlorapudmudeckre ypaBHeHUS U HEPABEHCTBA.
JAunakTuyeckue eIuHUINbI: PemieHre npoctedmmx jorapuMuyecKiux HEpaBeHCTB.
3a BepHO BBITIOJHEHHOE 33a/JaHUE BhICTaBisieTCs 1 6amn

3a HEBEpPHO BBINOJHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB

TexcT 3aganus

Bapnanr 1
1. log,(8—x) < 1;
2. log:(x+ 1) = logs(3 — x);
3. log,x +log,(x—1)<1

Bapuanr 2
1. logs(x—2) < 2;
2. logys(2x —4) =logy (x+1);
3. log,(x—3)tlog,(x—2)=<1

Bapuanr 3

1. Log,(x?—3x) < 2;

2. loggs(2x® — 9x 4 4) = 2logg 4 (x + 2).
Bapuanr 4

1. logy(x*+ 2x) < 1;

2. logg=(2x*+3x+ 1) = 2logy - (x — 1).

Bpemst BoinmosiHenusi: 80 MuH
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IIpakTuyeckoe 3aganue Ne 31 x Teme Jlorapubmuueckas (QyHKIHS, €€ CBOWCTBA W
rpa¢uk. JlorapudmMudeckue ypaBHEHHUS! 1 HEPABEHCTBA.
JAupakTudyeckue eAuHMUbI: PernieHne  ypaBHEHM  CBOIAIIMXCS K MPOCTEHIIMM
JOrapUPMUIECKHIM.
3a BepHO BBINIOJHEHHOE 3a/JaHuE BhICTaBisieTcs 1 6amn

3a HEBCPHO BBINTOJIHEHHOC 3a1aHUEC BBICTABIIACTCSA 0 6amnos

TexcT 3agaHus

Bapmuanr 1.
logs logs x

1)Iog(7_x)52—%:0, 2)log, x+log, 9=3, 3)logix+3=2log,x*, 4)x "°%* :EIO%M'

Bapuanr 2.
log, log, 25

1)log - 9-2=0, 2)Iog4x+logX%:1, 3)3lgx* —lg®x=9, 4)25 "“%** =2Jog, X

Bpemsi BoimosiHenusi: 80 MuH.
IIpakTuyeckoe 3aganue Ne 32 k teme Jlorapudmmueckas ¢GyHKIUsS, €€ CBOWCTBA W
rpaduk. Jlorapudmudeckre ypaBHeHUS U HEPABEHCTBA.
JunakTuyeckue eTUHULBI: Pemenne cucreM orapuMUIecKuX ypaBHEHU U HEPABCHCTB.
3a BepHO BHINIOJHEHHOE 3aJjaHe BICTaBisieTcs 1 6amn

3a HEBEPHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB

TexcT 3aganus

Bapuanr 1.
1. Pemure ypaBHEeHuUs: a) Iogle(Z +log, (3 + X)) =0; 0)log, (2X2 +5Xx + 6) =1g100;
X—3
B)lg(x(x~3))-lg == =0.
o Ing X— |094 y=0,
2. Pemuthb cucTeMy ypaBHEHHIA:
log, x+1log, y=1.
3. Pemmts HepasencTsa: a) log,,, , (2X — 3) >0; 0)log, log,(x—1)>0.
3
4. Pemmts ypasaenue: v X°% VX =2,
Bapmuanr 2.

1. Pemute ypaBHEHHUS: a) Iogl (3 — Iog3(x - 2)) =0; 0)log, (4X2 —-3x— 0,8) =log, 0,5;

) log, (X(x+9))+ logy, > =0,

log, x+log, y =5,

log, x—log,y=7.

3. Pemnth HepaBeHcTBa: a) 109, o) (4 + X) <0; 0)log, log,(x—-5)>0.
4

2. Pemmtsh cucteMy ypaBHEHMM: {

4. Pemmuts ypasrenue: log, 4x =,/log, 4x° .

Bpemst BoinmosiHeHusi: 80 MUH.
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BueaynuTopHasi camocrosiTeibHasi padora cryaeHTta Nel7 Pabota ¢ KOHCIEKTOM JIEKIIUH M
y4eOHUKOM, COCTABJICHHE TaONMUIIBI JAJsl CHCTeMaTH3allMh Yy4eOHOro marepuaia T0 OCHOBHBIM
CIOCO0aM pellIeHHs TT0Ka3aTeIbHBIX M JIOrapu()MUUCCKUX YPaBHCHUN U HEPABCHCTB.

3a BCPHO BBIIIOJIHEHHOC 3aIaHUC BBICTABJIACTCSA 1 6amn
3a HEBCPHO BBINTOJIHEHHOC 3a1aHUEC BBICTABIIACTCSA 0 6amioB

TexcT 3agaHus

NMOKA3ATEJIBHBIE HEPABEHCTBA
a’®) > qg&*) prea >0,a#1

a>=1 O0<a<l1

allx) > g8®) & f(x) > g(x) af®) > af%) & f(x) < g(x)

Mpumepbi:

1.2 522 22 > x42 e x (—o0; “1HU(2; =)
1 2x ] x-1
2(5) a:[E] > 2xzx-1oxe[-1; w)

Samevarue. B cryyae HECTDOTHX HEPABEHCTB SHAKH > M < & DEUCHURX 3a-
MEHATCA COOTBETCTBEHHO HA » ¥ = .,
JJOTAPHOMHYECKHE HEPABEHCTBA

log,f(x) > log,g(x), rnea > 0,a # 1

a=1 0<a<]l

f(x)=0
f(x) < g(x)

g(x)>0

log,f(x)=log,.g(x) &
f(x) > g(x) {

log,f(x) > log,g(x) @{

f(x)> 0
f(x)<g(x)

log,/(x) > log,g(x) & {g"" >0 ogyf(x) >logag(x) m{
f(x)>g(x)

Mopayasb 4. Tpuronomerpudeckue pyHKIHH

Tema 4.1. Cunyc, Kocunyc, maneenc u KOmaH2eHc 4ucia.

IpakTuyeckoe 3aganue Ne 33 k reme CHHYC, KOCHHYC, TAHT€HC M KOTAHTCHC YHUCIIA.
JupakTudyeckue eAMHUNBI: PaguanHoe usmepenue yrios U 1yr. COOTHOIIEHUE MEXTY
rpasycHoi u paguaHHoi Mepamu yria. [IoBopoT Touku BOKpyr Havasia koopauHat. Cunyc,
KOCHHYC, TAHT€HC, KOTAaHI'€HC YIJIA.

3a BepHO BBITIONHEHHOE 33a/JaHUE BhICTaBIseTCs 1 Oamn
3a HeBepHO BHIMIOTHEHHOE 3ajjaHue BhicTaBiseTcs 0 6annoB
Teker 3aganusa

Bapuanr 1
1. Beruucnure:
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a) Zcos ﬁl]“—tanf;
b) sin(—420).
2. CpaBHHUTE 3HAYCHHS BBIPAKCHUI:

. B
a) sm?wnccrs?l]“;

b) sinZwu=.

Bapuanr 2
1. Brruucmnure:

a) ctg45° —2 sing ;
b) cos(—750°).
2. CpaBHHUTE 3HAUYCHHSI BHIPOKCHUN:

7 .
a) t:ut:rs?T u sin 180°%,

T T

b) —ucos-—.

3 3
Bpems Bbinosinenusi: 80 MuH

Bueayauropnasi camocTosiTeibHasi padora cryaenta Nel8 PaGora co cipaBouHO# TUTEpaTypoOid
JUTSL COCTaBJICHUS TaOJIUIBI COOTHOILICHUH paJiaHHON U IPalyCHON Mepbl OCHOBHBIX YTJIOB.

3a BEpHO BBITIOJIHEHHOE 3aJ[aHNe BHICTaBIsICTCS 1 Oamn

3a HEBEPHO BBINIOJHEHHOE 3aJjaHKe BbicTaBisieTcs 0 OamioB

Tekcr 3aganus

Pabora co cripaBoYHOI JTUTEpATYpPOU IS COCTABIICHUS TaOIUIBI COOTHOIICHUH paiaHHON
U TPayCHOW MEpbl OCHOBHBIX YIJIOB.
Nctounuku:
1. Jlexmun

2. «Anrebpa u Havana ananu3a 10-11 kmace» Ammmvos I A.

Bpems Boinosnennsi: 80 MuH
Tema 4.2. Tpuconomempuueckue GynKyuu 4ucio8020 apeymenma, 3HaKu ux 3Ha4eHul.

IIpakTnyeckoe 3amanme Ne 34 k Teme TpuroHomerpuueckue (YHKIHUHA YHCIOBOTO
apryMeHTa, 3HaK1 UX 3HaYEHUM.
JupakTuyeckue eqmHUbl: Tpuronomerpudyeckue GyHKIIUU YUCIOBOTO apryMEHTa, 3HaKU
MX 3HAYCHUM.
3a BepHO BBITIOIHEHHOE 33a/]JaHUE BhICTaBiseTCs 1 O6amn
3a HeBepHO BHIMIOTHEHHOE 3ajjaHue BhicTaBiseTcs 0 0annoB

Teker 3aganus

Bapmuanr 1.
1. B Kakoii 4eTBEPTH HAXOIUTCS TOYKA, MOIydeHHast ToBopoToM Touku P(1; 0) Ha yrom a?
2
a) a = ?;
_ 17m

b) & =
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c) a=-—-34

2. OnpenenuTh 3HAKU YUCEN COS it M 5in !

s

Q) a=7_];
b) @ =398,
1lm
C) o= — -
Bapuanr 2.
1. B kakoii 4eTBEpTH HAXOJUTCS TOYKA, TOJydCHHAs TOBOpoToM Touku F(1; 0) Ha yrou ?
=2
) a=1,
1%m
b) @=-7
c) a=-57.
2. OnpenenuTth 3HAKU YUCEN COS & H 5in !
11w
Q) @=7
&
b) a=——
c) a = —405"

Bpems BoinosiHenusi: 80 MUH

IIpakTnyeckoe 3aganme Ne 35 k Teme TpuroHomerpuueckue (YHKIUU HYHCIOBOTO
aprymMeHTa, 3Hak1 UX 3HauYeHUH.
JAupakruyeckue eqUHULBI: YeTHOCTh U HEUETHOCTh TPUTOHOMETPHUECKUX (PYHKIIHIHA.
3a BEpHO BBITIOJIHEHHOE 3aJ[aHNe BHICTABIIsICTCS 1 Oan

3a HEBEpPHO BBINOJHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB
Tekcr 3axanus
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Tema «CroiicTBa TpHroHOMeTpHYECKHX QyHEUMID

CeroiicTea yHELHH Obnacte MuoxecTBO YéTHOCTB- IepHonuuHoCTE
— onpeeIeHus IHAYCHMIi He4ETHOCTh
Haiitn obnacte Onpenenurs, Haiitn
T — OnpeaeneHus Haiitn MHOXkecTBO | ABIAETCA (PYHKLHA HAHMEHbILHH
hyHruHl IHA4EHHIT PyHKIHH HeTHOMH HIH NOI0KHTENBHELH
HEYEeTHOH nepuof yHKIHK
1 Yy =Cos X Y =COS X y=sinx
¥~ cosx y =cos 3x y = cos 2x y = cos 2x
¥Ycruas pabora y= ;ms ; y=-cosx y=tg3x
i y = 3cos 5x y =sin x . x
Yo y=ctgx y = sin’x y=smy
_ = y=5+sinx y = sin’x
Y St x y=5-sinx y=2tgx y=2tg[§—%)
y=6+6cosx y=tg'x
X _ . -
y=ctgs S 3’":’,::14“ y=sin[%+g]+1gx
¥ =-sin'x
B i y=3ctg| 2x+ =4 +cosx =xtgx y=3siny
a:w-::u «};;pl;nem. 3 y Y gz g
Ha » X 1
}v:% ){=_55i_]_'|_x =Sj_]]x }'=§lg]ﬂx
sin x —
= -Jcosdx — 1iein X X
Tenunmensali  |° X y= 10cin 1 %7 _ x+sinx y = cos’5x — sin’5x
YPOBeHb tg = T
(na «d») }r_l-l-] Y:“}—BUDSK — Peos x + 4 }'=63i[1%(‘,03%
l - 2 2 y * *
y= e — y = sin" X — cos'X
cos2x —
y=3+0,5|cosx|
ctgdx = 10 — 9sin? 2+ 4cosdx . X X
}r=— ),r_ = Y8 x -_—_—m—_—_— }I'=S.].[1_l:|:|3_cﬂsx
Hosstmennu X Y= cos’x + sin'x -4 2%
x
(Ha «5») x? Y= 3cos’ 2 * y=4tg x + 2cos x y = sin"5x
Y= 23
2tgTx

.3 X X
+ Rsin’ —cos” =
4 4

|
= —C057X
Y73

BueaynuTopHasi camocTosiTesqibHasi padora crygenta Nel9 PaGora ¢ Tabnumnamu bpaauca ans
BBIYNCIIEHNUS CHHYCA U KOCHHYCA.
3a BepHO BBITIOTHEHHOE 33a/JaHUE BhICTaBiseTCs 1 6amn

3a HEBCPHO BBINTOJIHECHHOC 3a/1aHUC BBICTABJIACTCSA 0 6amnoB

Teker 3aganusa

PaGora ¢ Ta6JII/II_IaMI/I Bpa;uzlca JJI1 BBIYUCJIICHUA CUHYCA U KOCUHYCA.

Bapnanr 1

1. Haiinute o TabauiiaM CHHYC, KOCHHYC U TaHTeHC yriaoB 65°, 65°12', 65°15'.

2. Haitnure o Tabnuiam yrodi, ecnu sin o = 0,3502; cos B =0,5850; tgy=1.
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Bapuanr 2
1. Haligure mo TabnuiiaM CUHYC, KOCHHYC M TaHT€HC YTIioB 44°42', 44°4(0', 70°25'.

2. Haiigure o Tabnumam yroi, eciu sin o = 0,5035; cos f = 0,8208; tgy=0,5774.

Bapuanr 3
1.Haitnure no TabiuiiaM CUHYC, KOCUHYC U TaHT€HC yriaoB 56°18', 56°22', 25°47'.

2. Haiigure o tabnuiam yroi, ecnu sin o = 0,9222; cos p=0,1828; tgy=1.

Bapuant 4
1. Haligure o TabnuiiaM KOCUHYC, CHHYC M TaHT'€HC yrioB 35°23', 68°25', 82°58'.

2. Haiigute o tabnuuam yroi, ecnu sin o = 0,7700; cos B = 0,0964; tgy = 0,8545.

Bpems Boinosinenus: 80 MuH

Tema 4.3. Coommnowienus medxcoy mpuecoHOMempuiecKumMu @QYHKYUAMU 00HO20 ap2yMeHmd.
Tpueconomempuueckue moxcoecmaa.

IIpakTnueckoe 3amanne Ne 36 k Teme COOTHONICHHUS MEXKIY TPUTOHOMETPHUYECKUMHU
(GYHKIUSAMHU OJJHOTO apryMeHTa. TpUroHOMETpUUYECKUE TOXKAECTBA.
Junaktnyeckue eauMHuNbl: COOTHOIIEHHE MEXAY TPUTOHOMETPHUUECKUMH (YHKLIUSMU
OJIHOTO apryMEHTa.
3a BEepHO BBINIOJIHEHHOE 3aJlaHNe BhICTaBisgeTcs 1 6amn
3a HEeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBiseTcs 0 6ayioB

Tekcer 3aganus

Bapuanr 1
1. Vupocrture BblpaxeHue
a) sin’a +cos®a +tan® a;
tan @ el
—(1—sin"a).
b) ctga [ :]
2. JlokaxuTe TOXKJIECTBO
1+tan @
=tana
1+tctga
Bapuanr 2

1. Vupocrture BbipaxkeHUs
a) tanfctgf —sin® a;

b) =

tgx . 2 2
9% + sinfa + cos?a.
tga

2. JIoKaXuTe TOXIECTBO
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1tctga

= ctgo.
1t+tga g
Bapuant 3
1. VYunpocrture BbipaxeHus
—ctga —cos’ @
a) sin® o g ﬁ’
b) (ctg?a — cos? rx]{ L 1),
I'_'DE1 o
2. JlokaxuTe TOXICCTBO
cos? z—zin®* & 2
- - 2tgta =
(1—gine){1+sina) + 4 cos® o
Bapuant 4

1. VYopocrture BbipaxeHus

8) —-— tgia — sin® §;
2 a3 i
b) (tg“a —sin® a) (B_mz . 1),

2. JloKaXuTe TOXKIECTBO

zin® a—cos® &

+ 2ctgla =—

(1-cosx)(1+cosa) gin® o

Bpems BoinosiHenusi: 80 MUH

IIpakTnueckoe 3amanne Ne 37 k Teme COOTHONICHHUS MEXKIY TPUTOHOMETPHUYECKUMHU
(GYHKIMSAMHU OJJHOTO apryMeHTa. TpUroOHOMETpUYECKUE TOXKAECTBA.
JAupakTudyeckne eMHUNbI: TPUrOHOMETPUYECKHE TOXKIECTBA.

3a BEpHO BBITIOJIHEHHOE 33/IaHKME BBICTABIIACTCS 1 Gat
3a HeBepHO BHIMIOJHEHHOE 3ajjaHKe BbicTaBiseTcs 0 0annoB
Tekcr 3aganus

Bapmuanr 1.
1. Yopoctuts BelpaxeHue:

(5in160° +sin 40° fsin140° +sin 20° )+ (sin 50° —sin 70° [sin130° —sin110° ).
2. Yrpocrute BeIpaxkenue: Ctg “a(l—cos2a)® +cos® 2cr .

3. okaxuTe TOXKAeCTBO: tg (71 — a{1+ tg (3?7[ + a]Ctg (% + ZaD =1g (272' - a) —ctg (% - 205) .

Bapmuanr 2.
1. Yopoctuts BelpaxeHue:

(cos 70° + cos50° | cos 310° + cos 290° )+ (cos 40° + cos160° [cos 320° — cos 380° ).
2. Yrpoctute BeIpaxkenue: €0s” ar(1+cos 2a)’tg’cr .

3. JIOKa>KHTE TOXKIECTBO: sin(a + 7) + cos(3r-a) 1

. ( 37[) (7: ] T cosa
sinfa+—| cos| —+a -1
2 2
Bapmuanr 3.

1. YpocTuTs BeIpaskeHUe:
(5in130° —sin110° Jsin50° —sin 70° )+ (sin160° +sin 40° )sin 140° +sin 20° ).
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1+ ctg 2octg

2. YOpoCTUTE BBIPAKEHUE:
lga +ctga

3. JlokakxuTe TOXAECTBO: M = Clg (377[ + ajtg (% + a} )
sin(z + aj

Bapuanr 4.
1. YopocTtuTs BbIpaxkeHue:

(cos 40° + cos160° )cos 320° — cos 380° )+ (cos 310° + cos 290° [cos 70° +cos 50° ).

2. YIpocTuTe BhIpaKeHHUe: —1-clg2aciga .
tga +cClga
cos(—a) 37 7
3. Jokaxute ToXaectBo: ————— =1 ——a [Clg| ——« |.
. (72' j 2 2
Sin E +a

Bpemsi BoinmosiHenusi: 80 MuH.

BueaynuTopHasi camocTosiTe/ibHasi padora cryaenta Ne2( PaGota co cipaBouHOil tutepaTypoit
no teMe «®DopMynbl MOJOBHHHOTO aprymenta. ®opmynsl yrinoB 3o u 4oy, (omepexaroliee
JIOMaIIHee 3a7aHue).

3a BepHO BBITIOJHEHHOE 33/JaHUE BhICTaBisieTcs 1 6amn

3a HeBepHO BHIMOJTHEHHOE 3ajjaHKe BbicTaBisercs ) 0annoB

Texkcr 3apanus

sin 2o = 2 sin o cos o
cos 2a=cos?at —sinfa=1-2sin?a=2cos?0 - 1;

€ 1-tgta hB 2etgo

sin 3a =3 sina — 4 sin®a; cos 3o =4 cos® o — 3 cos q;

3tga—tgia, ctg®o - 3etg o,

tg 3o = ; ctg 3a =
€ 1-3tgla £ 3ctgla-1
P | 1-cosa o 1+ cosa
sin - =+ [————; cos = =1 [————;
2 J g 2 N 2
tg-o—t=+ l-cosa _ sina _ l-cosa,
2  ANl+cosa 1+cosa sina
ctg a _ 4 |[L+cosa _ _sina _ 1+cosa
2 " ANl-cosa 1-cosa sina

Tema 4.4. Yemnocms u Heuemuocms mpucoHomempuyeckux @yukyui. Popmyasl 080UHO20 U
NON0BUHHO20 apeymeHma. Dopmynvl npusedenus.
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IIpakTuyeckoe 3aganue Ne 38 k Teme UeTHOCTh W HEUETHOCTh TPUTOHOMETPUUYECKHUX
¢ynkuuit. @opMysbl IBOIHOTO U MMOJOBUHHOTO apryMeHTa. ®opMyIibl PUBEICHUS.
Jupakrudyeckue equHULbI: QOPMYIIbI CI0KECHHUS.
3a BEpHO BBINIOJIHEHHOE 33J]aHKe BhICTaBisieTcs 1 6amn

3a HEBEPHO BBITIOJIHEHHOE 3a/1aHKe BhIcTaBisieTcs O 6ayioB
Tekcr 3aganusa

Bapuanur 1
Al. Onpenenure, sBnsercs 1 GpyHkus f(x) =3x’—cosx ueTHON WIH
HEYeTHOM?
A2. JlokaxuTte, 4T0 QyHKIMS Y =2SIN2X SBJISETCS NEPUOJIUYECKON C IEPHOIOM
T=rx.

A3. Haiinure HauMeHBINWH MOJIOKHUTENBHEIH

X
nepuon pynkuuu Y = 3fg e

A4. Ha pucynke uzoOpaxeHna yacts rpaduxa

T T
dyukuun, umeroiei nepuoa T. ITloctpoiite vy 0 7
rpaduk 3Toi HYHKIHHU HA IPOMEKYTKE

T = [—T; T] . T

B1. Haiinure obnacte onpeje/ieH|s U 00J1acTh 3HAYEHHI (DYHKIIHH
. 2
y=1,5-3sin"x .

Bapuanr 2
2 .
Al. Onpenenure, seasercs 1 QyHkuus f(X) =——SINX yeTHOW UIKM HEYETHOM?
=

A2. JlokaxuTte, 4To GyHKIHUS y =3C0S2X SBISETCS MEPHOAMYECKOM C IEPUOIOM
=
A3. Haiiiute HauMeHbIIHN [TOJIOXUTEIbHBIN

nepuoja pyHkuuu Y =cig % . 108"
8
A4. Ha pucynke noctpoeH rpaduk GyHKLHH ' I $
y=f(x), st BceX Xx, yIOBJIETBOPSIOLINX ' ~ 4
yenoButo  x 2 0. Ilocrpoiire rpaduk . - 2
Gynkuuu  y = f(X), ecii M3BECTHO, YTOOHA  ———+—F— %9 3 T & &+ %
— YeTHas. 2 [

B1. Haiinure obnacts onpenenenus u 06sactTh 3Ha4yeHU QyHKIUU
y=4cos’x-2,5.

Bpemst BoinmosiHenusi: 80 MuH
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IIpakTuyeckoe 3aganue Ne 39 k Teme UETHOCTh W HEUYETHOCTh TPUTOHOMETPHUUYECKUX
¢ynkuuit. @opMysbl IBOIHOTO U MOJOBHHHOTO apryMeHTa. @OpMyIibl IPUBEICHHS.
JAupakTudyeckue eqMmHUIbI: POpMYJIbl ABOMHOTO U MTOJIOBUHHOT'O apPTryMEHT.

3a BEpHO BBHITIOJIHEHHOE 3a/IaHKE BBICTABIIACTCS 1 Gan
3a HEBEPHO BBIIIOJHEHHOE 3aJjaHKe BbicTaBisgercs 0 OamioB
TexceT 3apanus

opmy.Ibl NpHBEIEHHS
Bapuant Ne 1

Al YpocTHTE BEIpakKEeHHE sin[?—;—a]

1) cost 2) sinx 3) —sina 4) —coso

A2 YpocTHTE BEIpakKEeHHE 5iﬂ[%+ £ ]+ cos(7 + et}

1) sina+coso 2) 2cos’a 3 1 4) 0
sin(7 + o) +cos| T+ @)

Bl | YopocTuTs BEIpaxeHue cos {g — o) —sin( 3?!1' —a)

B2 | BeuucauTh cos 630" —sin1470" —erg1125°
¢opMy.ILI IPHBEIEeHHS

Bapunant Ne 2
Al YnpocTHTE BRIpakKeHHE CGS[g—fx)
1) cosa 2) sing 3) -—sina 4) —cos¢
YNpoCTHTE BLEIpaAkCHHE ctg(27 —a) + IE[]—jlr g
A2 2

1) clga—iga 2) -1 3 1 4 0
Bl | Vopoctuts sin(90" — @) +cos(180” + @) +12(270" + &) + c12(360" + o)
B2 | BeUHCIHTE cos510% —sin1200" —re1005°

¢dopMy.IBl NpHBeIeHHA

Bapuant Ne 3
3
Al YNpoCTHTE BLEIpaAkCHHE CGS[? fl]
1) cosa 2) sing 3) -—sina 4) —coso
A2 YNpoCTHTE BLEIpaAkCHHE CD’S[H + g] cos|37 -]

1) sina—cosex 2) sin‘a 3) sinacosar 4) cos'a
sin(7+ o) e ctg| m — x)

Bl | YopocTuTs BEIpaxkeHue ms[g —a)esin( 3?.11' _a)

B2 | BEMHCIHTE cos 750" +sin1530" —rg735°
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thopmyibl NpHBEICHHSA

Bapunant Ne 4
v co 3 +o
Al | YmpocTuTs BRIpaNkenue >
1) Ccosc 2) sing 3) —sina 4) —coso
A2 VOpoCTHTE BEIPAMXKEHHE Siﬂ[ﬂf + S?H ) sin(37 + )

1) sinorcosor 2) cos'a 3) —sinoxcoso 4) sin’ o

sin( 7 —cx) ® cos( 27 — x|
ig(m—c)»cos(m—ux)

Bl | Ynpoctuts BEIpakeHue

B2 | BeIUHCIHTE sin 690" —cos930" +1g1125°

thopmyibl NpHBEICHHSA

Bapunant Ne 5
Al YnpocTHTE BEIpaKeHHE Sin[%—ﬂf ]
1) cosa 2) sino 3) —sina 4) —coso
5
A2 YnpocTHTE BEIpaKeHHE CDS[H + §]+ sin(af + TH]

1) cosa—sinex 2) cosa+sina  3)  2sino 4) 2coscx
sin(—¢) o crg(— )

cos(360" —ar) e 12(180" + )

B2 | BeuHCIHTE 12675° —cos1470° +-c1g1125°

Bl | YnpocTuTs BEIpakeHHe

Bpems BpinmosHenusi: 80 MuH.

IIpakTnueckoe 3axanme Ne 40 x Teme YeTHOCTb M HEUYETHOCTb TPUTOHOMETPUYECKHUX
¢ynkuuii. Dopmysbl IBOHHOTO U MMOJIOBHHHOTO apryMeHTa. POpMyIIbl IPUBEICHHSL.
Jupakrnyeckne equHULbI: OOpMysbl IPUBEICHUS.

3a BepHO BHINIOJHEHHOE 3aJ]aHue BbICTaBisieTcs 1 Oamn
3a HEeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBisieTcs 0 0aioB
Teker 3a1anus

Bapuanr 1.
cos(2m — ) + 2sin( 35 + )
1. Haiigure 3HaueHue BbIpAXKEHUS 2cos(B+-2m)
. m
2 Haimre M2 7Y oy sino=0,28 , & (0,5m )
in 12 in
26cos(— + o cosol=— oe(—:2m
3. Haiigure ( 2 j, ecnu 13u ( 2 )
tg(o+ o
4. Haiimute S 27 ecnm tg0t=10.4
. T 1
. Tcos(n+P) — 2sin( 5+ B) cosp=——
5. HaiiiuTe 3Ha4eHNE BHIPAXKEHHUS] 2 , €CITH 3.

3
Ssinfa—7x) — 1 lcoslfTﬂ +a)

o 1 . “
6. Haiigure 3HaYeHNE BBIPAKCHHUS ,ecan SINOL— 0,25,
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7. Haiinure tgzﬂ, ccmm 4sinct+ 10cos ot = 9,
2cosot— 7sina
8. Haiimure 2sinct —2costt, ecm 20 — 2
Ssinot+ 3cos o
9. Haiigure €0 ecnu 7sinct—5Scoso
dsinct—Scosa+2 1

10.  Haitmure 2% ecnm sino+3cosa+6 3,

Bapmuanr 2.
cos(—2m — ) +sin(—35 +B)
1. Haiinute 3Hauenue BoIpaKeHUs 2cos(B+m)
in
6Gsin(— 4+ .
2. Haiimure ( 2 T ], ecm Sinot=0,96 ;, a < (0,5mm)
in 5
—26cos(— — o COSO0l— —— .
3. Haiigute ( 2 ], eCITH 1342 (05mm)
m
te(o——
4. Haiigure 8 2 j, ccmm 100 =2
. — T 5
y 4cos(—n+P) +3sin(—=+Pp) cosf=—=
5. HaiinuTe 3HaYeHUE BBIPAKEHHS 2 , €CIIH 7.

n
Ssin({a—2m) +4cos(= + o .
6. Haiinure 3Hauenue BBIpaKEHHS ) 2 }, eciu Sinet = —0,3

7. Haiinure tg’ o , ecnm dsin’oL + 9cos’o = 8
Tcosol— 6sin ol
8. Haiimmre 3500 +2c0s0 ecomr 1800 =3
Ssinot+4coso
9. Haiimure 2% ecnu 3sintl— 8cosal o
2sindt+cosat+ 1 1

10.Haiigure €% ecom 4sinot+2coso+3 3,

Bapuanr 3.
2cos(m— f) —sin(—3 + )

1. Haiiiure 3HaYeHME BHIPAKEHUS cos(Bp—m)

. oW
I1sin( -+ )

2. Haiimure 2 _ecou Sinet=—0,8 ; &€ (m1,57)
i 3
20cos(— — o cosol = — .
3. Haiigure |: 2 ]I, eclu Sp e (I,Sﬁ, Eﬁ]l
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te( ol ——
4. Haitnure g 2 j,ecnn tlgo—4,

—T 3
3cos(m+P) +2sin(—+B) cosP=——
5. Halinure 3HaueHue BbIpakeHUs 2 , €CII1 5

3n
2sin(ot+ 1) + 7 cos(—- + )

6. HaiiquTe 3HaueHKE BHIPAXKEHUS ,ecmm Sinat = —0.6

7. Haiigure tg’ o . e 3sin®oL + 8cos’or = 7
Jcostt—4sina
8. Haiinure 4sintt +6cosot, e 1200 = 1

Ssindt — 2cos ol
9. Haiijure 2% ecp 25in0t — 5cos o
2sint+Scos—2 1

10. Haiiaure 129 ecmm 4sino+S5cosa—8 4,

Bapuanr 4.
cos(—2n —B) +3sin(—35+P)
1. Haiinure 3HaYeHHE BHIPAKCHUS 2cos(p+3m)

in
— 8sin(— — o .
2. Haiigure ( 2 j, ecqu Sinct=10,8 , o (0:0,5m)
in 7
—20cos(— + o) COSOL = —
3. Haiimute 2 , eCIH 25u

o< (1,5m2n)

1o (00 - 311]
4, Haiignre & 2 , €CIIH lgﬁ—S

5. Haiinure 3HaueHUE BBIpAXKEHUS , €CIIH

3n
2sin(0o+2m) 4 3cos(——- + )

Ecoslfit—i-ﬁ]—i—ﬁsin(_—sm-l—ﬁ-] cosfp = —%

6. Haiinure 3Ha4YeHME BBIpAKEHUS 2 , ecan SN0l — —0.,7

7. Haitmure lgzﬁ, ecm Isin’et+ 12cos’al = 6
4cos0l— Ssina
8. Haitmure 4sinot+4costt | ecyn 1800 =4
3Isintt +4cos
9. Haitmure 129 ecnm 7sinct— 12cosor
Ssinct+ 3cosoe+1 1
10. Haiimure 20 ecnu Ssino+ 3cosol+ 4 T4

Bpemst BbinmosiHeHusi: 80 MUH.
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BueayautopHasi camocTrosiTesibHasi padora cryaenta Ne21 BoinonHeHne 3a1laHui, BKIFOYAIOIINX
B ce0st paboTy 10 HAXOXKICHUIO CHHYCa, KOCUHYCa, TAHT€HCa U KOTAHTEHCA YUCIIA.
3a BepHO BHINIOJHEHHOE 3aJjaHie BhICTaBisieTcs 1 6amn

3a HEBEPHO BBIIIOJHEHHOE 3a7jaHKe BbicTaBisgercs 0 OamioB
Texcer 3apanus

Bapuanr 1.
1. Belpasute B pajuaHHO# Mepe BenuunHbl yriaos 64°%; 160°,

3

. 3r
2. Beipa3uTte B rpaJlyCHON Mepe BEJTHMYUHBI YTIIOB = 1Z7Z' .
.4 .
3. YkaxkuTe 3HaK yucia: a)sin ?ﬂtg % ; 0)sin3-cos4.

4. Jlano: sina = —g, 180° < @ < 270°. Haiimure COSx u Clgo .

Bapuanr 2.
1. Bripasute B paguanHoii Mepe BenuuunbI yriaos 56%; 1700,

. or .1
2. BrIpasuTe B TpayCHON Mepe BEJITMYUHBI YIIIOB e 2672 .
3r, & .
3. YkaxxuTe 3HaK yKcia: a)CoS = tg 3 ; 0)sin4.cos5.

4. laHo: COSx = —g—:, 90° < o <180°. Haitnute Sina v tgo .

Bapuanr 3.
1. Bripasure B paguanHoii Mepe Benuuunbl yriaos 72%; 1400,
. 11z 23
2. Beipa3uTe B rpalyCHOI Mepe BEITHMUMHBI YTIIOB TR Eﬂ'
cos 200° - tg300°
3. VkaxuTe 3HaK 4ucia: a) - go ; 0)cos2-tg4.
sin400
. 2
4. Haiiqute Sina utgo , eciiv U3BECTHO, YTO COS & = _E U (¢ HE JEKHUT BO BTOPOU YETBEPTH.
Bapuanr 4.
1. BripasuTe B paauanHoii Mepe Beamuunb! yriaos 42%; 130°,
. r 21
2. Beipa3uTe B rpaJlyCHOI Mepe BETMYUHBI YTIIIOB IR 77[
sin110° - cos 220° :
3. YKakuTe 3HaK YnCia: a) ; 0)sin2-ctg4.

ctg330°
4. Hatinure COSc

Bpems BpimosHenusi: 80 MuH.

Tema 4.5. Ilpeobpasosanus cymm  MPULOHOMEMPUUECKUX — QVHKYUL 8  NpouU38e0eHuUsl.
IIpeobpazosanue npoussedenuti mpucoOHOMempuieckux QyHKyuLl 8 cymmbl.

IIpakTnueckoe 3ananme Ne 41 x Tteme [IpeoOpazoBaHMsl CyMM TPUTOHOMETPHUECKUX
¢ynkimii B npousBeneHus. IlpeoOpa3oBaHue NpoU3BeNEHUN TPUTOHOMETPUUYECKHX (DYHKIMHA B
CYMMBI.

Jdunaktnyeckue enumHunbl: [IpeoOpazoBaHue CyMM TpPUTOHOMETPUYECKMX (YHKIMHA B
npousBenenue. IlpeoOpazoBaHue mNpPOU3BENEHUN TPUTOHOMETPUUYECKUX (PYHKIHMH B CYMMBI.
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[TeppomuuHOCTh TpUTOHOMETpUUYECKHX (yHKIMI. Brruncinenue

TPUTOHOMETPUYECKUX BBIPAXKEHUN.
3a BEpHO BBIIIOJIHEHHOE 3aJlaHNe BhICTaBIIsAeTCs 1 Oamn

3a HEBCPHO BBINTOJIHEHHOC 3aIaHUEC BBICTABIIACTCA 0 6amnos

Texer 3apanus
Bapuanr 1
1. TIpeoOpa3yiiTe BhIpaKeHHUE

a) B IpousBelcHME: sin ba — sin 4a;
b) Bcymmy: cos3a cos2a

2. YIpocCTHTE BBIpaKEHUS:
) sindatEing

cosdx—coza’

b) 2sin35%cos10° — sin 25°

Bapuant 2
1. TIpeoOpasyiiTe BEIpaKeHHE

a) B Ipom3BeeHUE: COsS7a — cos 3
b) B cymmy: sin 5a cos 2a

2. YHOpocTuTe BBIPAKCHHS:
) cosdatcosia

gin #x—gin 2o’

b) sin 25°sin 5° — 0,5 cos 20°,

Bpemsi BoinmosiHenusi: 80 MuH

3HAUYCHWH M TpeoOpa3oBaHHE

BueaynuTopHasi camocTosiTe/ibHasi padora cryaenta Ne22 PaGoTa co cripaBo4HOil tuTepaTypoi
no temam: «CymMma M pa3HOCTh CHHYCOB», «CyMMa M pa3HOCTh KOCHHYCOBY», «CyMMa U pa3HOCTh

TAaHI'CHCOB».

3a BEpHO BBINIOJIHEHHOE 3ajlaHKe BhICTaBIseTCs 1 Oamn
3a HeBEpHO BBINIOJIHEHHOE 3ajjaHKe BbicTaBisercs 0 OanioB

Texcr 3apanusa

Bapmuanr 1.

1. Borunciure: cos47° +sin77° — \/§cosl7°.

2sin 3a cos 3 —Sin 5
2. JIokaxXuTe TOXKIECTBO: =Clgo.

2sin® 3a +cos5a —1
3. IlpeoOpas3yiite B mpousBeaenue: 1—2sina —CoS 2cx .

Bapmuanr 2.
sin37° —sin53°

1. Beruucnure: o
1-2cos 41

2. JIoKa)KHATe TOXKAECTBO: COS(Sﬂ — %) + Sin[% — 5,8) =2co0s S 005(4,8 — gj .

3. IIpeoOpa3yiite B mpousBeaeHue: Sin S+ 2sin54 +sin94.
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Bapuanr 3.

1. Boiumcnure: Sin56° +cos 26° —+/3cos 4°.
2cos? 23 +cos58-1 ctg 98
sin54+2cos24sin2f 2

3. IIpeobpa3yiite B npousBeaenue: 1+ 2c0s f+C0S2[5.

2. JIokaKuTe TOXKACCTBO:

Bapuanr 4.
cos 41° — cos 79°

1-2sin?355°

1. Beruucnure:

2. JloKakuTe TOKAECTBO: Sin(Za + %) — COS(%T — 4aj =-2Sina 008[305 + %) .
3. [IpeoOpa3yiiTe B mpou3BEAEHUE: COS + 7 COS 7/ox +COS13x .

Bpems Boinosnenus: 80 MuH.

Tema 4.6. Ceoiicmea u  epagpuxu  mpuconomempuyeckux  @ynxyuiu.  Obpamuule
mpucoHomempuieckue QYHKYuu.

IIpakTnueckoe 3aganme Ne 42 x Tteme CBoiicTBa M rpaduKd TPUTOHOMETPUUYECKHX
¢ynkuuii. OOpaTHBIE TPUTOHOMETPHUYECKUE (DYHKITHH.
Junaktnyeckue efmHunbl: CBoiicTBa U rpadMKy TPUTOHOMETPHUUECKUX (YHKIMHA: CHHYC,
KOCHHYC, TAHT€HC U KOTAHT€HC.
3a BEpHO BBINIOJIHEHHOE 3aJ[aHKe BbhICTaBIsAeTCs 1 Oamn

3a HEBEPHO BBIIIOJHEHHOE 3aJjaHKe BbicTaBsieTcs 0 6amioB
TexkcT 3aganusa

Bapuanr 1
1. B oaHoii cucTtemMe KOOpAUHAT NOCTPONTE rpaduku GyHKIUH

™
¥ =cosx, V= ccrs(x —;) vy =2cosx,

,
Haiigure obnacts onpenenenust GyHKIuu: v = tgx
Haiigure obnacTts 3HaueHUd QyHKIUU: ¥ = sinx — 2,
Jokaxxute, uto QyHKIMf () IBIAETCS YE€THOM, a g (X ) — HEUETHOM, eciu
f(x) =3x?—cosx
g(x) = sin 2x + x3

5. Beruuncnure:

a) arcsinl — arctg 0;

'\-,"i 1
b) arccos— + arctg (——?).

-+

BapuanT 2
1. B oxHoii cucreMe KOOpaAUHAT NOCTPOiiTe TpaduKu PyHKIHI
vy =sginx,y=3sinx, v =sinx + 2,
Haiigure obnacts onpenenenus (GyHKIuu: ¥V = ctgx

Haiinure obnacts 3Hauenuil pynkuuu: ¥ = 0.5 cos x.
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4. Jlokaxwure, uTo GyHKuusaf (x)aBasercs 4eTHOM, a g (x) — HeYeTHOH, ecin
flx)=2x*+ cosx
g(x) = tgx — 4x*

5. Beruucnure:
a) arccos0 —arctg 1,

b) arcsin[— %} + arcty 2—3

Bpems Boinosinenus: 80 MuH

IIpakTnuyeckoe 3aganue Ne 43 x teme CBoiicTBa W TpadUKd TPUTOHOMETPUUYECKHX
dbyakuumii. O6paTHbIC TPUTOHOMETPUYECKUE () YHKIIHH.
Junaktnyeckue eauMHunbl: OOpaTHbIE TPUTOHOMETPHUYECKHE (YHKLIMHU: apKCHUHYC,
apKKOCUHYC, apKTaHI€HC U apKKOTaHI€HC, UX OIpeJleNIeHus], CBOICTBA U rpaduKH.
3a BEpHO BBINIOJIHEHHOE 3aJ]aHKe BhICTaBisieTcs 1 6amn

3a HEBEpPHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB
Teker 3a1aHus

B-1 B-2

Nel. Beraucaure: Nel. Beraucaure:

J2

1 3
a) arccos1— arccos(— EJ +arccos g ; a) arccos(—1)— arccos[— ?j Farecos =~

(1 .2 (3],
0) arcsm(— Ej arcsin == - arcsm[— 7] 1 6) arcsin[— %) +arcsin(—1)— 2arcsin 0;

B) arctg (2 sin %) ;T) tg (arcctg {— ?j} ; B) arctg(cos0); r) ctg (arctg (—\/3_) );

) cos(arcsin(— lj —arcsin 1j :
(3 . °
1) sin| arcsin ~— + arccos(—1) |; 5

2 e) ctg (arccos(— gD :

1
e) ig (amcos(— gD Ne2. Haiitu 06acTh onpeaeneHus QyHKIMu:
—9_ ; _ 2 9).
Ne2. Haiitu o0nacTh onpeneneHus QyHKIHH: a) y=2-arcsin(x+1) arccos(x 2)’
T

a) y:2arccosz+arcsin(x2 —5)' 0) y:arcctgl+arcctg L 7
3 ! X J3-x 2

1 Ne3. HaiiTu MHOXeCTBO 3HaUeHUH (PyHKINU
6) y = —arctg/x +arcctg —— . 7
X—5 y = 2arcsin(x* -1) - =.
Ne3. HaiiTi MHO>XECTBO 3HaUEHUH (PYHKLIUU 2
y = —3arccos(x —1). Ne4. Tloctpoiite rpaduk GyHKIIUN

Ned. TToctpoiite rpadux $pyHKIUI y =15sin2x —1. Haiinure HyI1 U IPOMEKYTKH

P yObIBaHUS (QYHKIUU.
y=1+2 COS(X — Ej . Halinure nynu n

IPOMEXKYTKH BO3pACTaHUs PYHKIIMH.

Bpems Boinosinenus: 80 MuH
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BHeayautopHas caMocTosiTeibHasi paGora cryaeHTta Ne23 IloaroroBka pedepara u

IIPE3eHTAalUK Ha TeMy «VICTOpus HayKu TPUTOHOMETPUM
3a BEpHO BBINIOJIHEHHOE 331aHU€E BhICTaBIsieTCs 1 Oat
3a HEBEPHO BBIIIOJHEHHOE 3aJjaHKe BbicTaBisgercs 0 OamioB

Tema 4.7. Pewenue npocmetiviux mpueoHOMempuyeckux ypasHeHuu.

IIpakTnueckoe 3aganme Ne 44 x Teme PemieHune npocTEeHIIMX TPUTOHOMETPUUYECKUX

ypaBHEHUH
JAunakTudyeckne eIMHUIBL. YpaBHEHUE COSX=a.

3a BEepHO BBINIOJIHEHHOE 331aHNUE BhICTaBIseTCs 1 Oat
3a HEBEPHO BBIIIOJHEHHOE 3aJjaHKe BbicTaBisgercs 0 OamioB

TexcT 3apanus

8nx V3 r(x—-T7) 1
cos o 5 cos —_— =5
3ananme Nel. Haiiaurte KopHH ypaBHEHHUS: < 3 < . B orBeTe 3anummTe
HanOOJBIINI OTPULIATENLHBIN KOPEHB.
3aganue Ne2,
Nel Ne2 Ne3 No4
1 cos x = 0: 2 cos 2x = 1.5;
Cos X = —; Cos X = —
77 cosx =1; 2 A3
_ 1 . Cos X = — :
NE) cosx =-4 cos T=—ﬁ; 2
Ccos — = :
2 2 3
4 < Cos3x = —: X 2 cos 3x = N/_;
i 1 2 cos —= —., 7
Cos —= — —; 2 -
) ﬁ cos L. N/S_
cos 5x = 3; cos 2% = - 3 2 2

Bpems BpinmosHenus: 80 MuH

IIpakTnueckoe 3amanme Ne 45 x Teme PemieHue npocTeMIIMX TPUTOHOMETPUUYECKHUX

ypaBHEHUU
JAupakTuyeckue eTUHULBI. YpaBHEHHE Sinx=a.

3a BepHO BBINIOJHEHHOE 3aJJaHue BhICTaBisieTcs 1 6amn
3a HEBEPHO BHINTOJHEHHOE 3a/1aHKe BhICTaBisgeTcs 0 6aymuios

TekcT 3agaHua
. (7x — 3)
. TIX - ] -
SN — = (). 5§ SN =— =), 5
3apanue Nel. Haiigure KopHM ypaBHEHUS: 3 , 6 . B oTBere 3anuimure

HaPI6OJ'IBH.IPII>i OTpI/II_IaTCJ'ILHHﬁ KOpGHL.
3aganue Ne2.
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Nel No2 Ne3 N4
sin x = 0; : ~
; SiMY = —Jj sn 2x = —. . X ‘\4/2_
sin x =1; - 2 5iIn — = :
2 2 2
sin x =—1; 3 x 1
sin—1:r=1r_: sin — = —: . g _ N2
. (x 5n° 1 2 2 2 sin 3x = ——
sin| — + =—_: 2
[4 6J 2 . NE) . 1
s1n2x=—q: Sm X = —; sini=—ﬁ;
. X .
sin —= -2 sm 3x = 2:

Bpems Boinosinenus: 80 MuH

IIpakTnuyeckoe 3amanue Ne 46 x Teme PemieHue npocTeWIIMX TPUTOHOMETPUUYECKHUX
yYpaBHEHUU

JAupakTudyecKkue eIMHULbI: YpaBHEHHE tgX=a..

3a BepHO BBITIOJHEHHOE 33a/JaHUE BhICTaBisieTCs 1 6amn

3a HeBepHO BHIMIOJHEHHOE 3ajjaHKe BbicTaBisgercs 0 OannoB
Texkcr 3apanus

: T(x—06) 1 T
E—F ~—H/lg—=-1
3ananme Nel. Haiiaurte KopHH ypaBHEHHUS: 6 V3 T 4 . B otBere 3amummre
HanOOJBIINI OTPULIATENFHBIN KOPEHB.
3ananmne Ne2.
Nel Ne2 Ne3 Ne4
tex = ~/3; gy = -1 tg3x(~2 —sin x) = 0 tg7x = /3.
;g|T_£:=£; g = = rgx = 0; tgx (2 —cos x)=0
\ 3 Y I,f .‘[.\'i 1 Ig 5 . T ’ 1 ng = —_1
= — : g Xx—-—— | = —: X+ — | =L E
fg_T - "-'fj_f < L G J ﬁ 3 . m i
ctgx (2 +sin x) = 0. A3 x T I‘ng—j_::l‘
=T gl ———|=-1L
3 4

Bpems BpinmosHenus: 80 MuH

BueayniuTopHnasi camocrtosiTesibHasi pa6ora cryaeHta Ne24 Pabota ¢ KOHCIEKTOM JIEKITUH M

y4eOHUKOM  JJIsl  COCTaBJieHHE  TaOMUIBI  OCHOBHBIX  (OPMYNI  PEHIEHUs]  MPOCTEHIINX
TPUTOHOMETPUUYECKUX YPABHEHH.

3a BCPHO BBIIIOJIHCHHOC 3a/1aHUC BBICTABJIACTCA 1 Gamn
3a HEBCPHO BBINIOJIHCHHOC 3a/IaHUC BLICTABJIACTCA 0 6amnoB

Tema 4.8. Pewenue mpucoHomempuyeckux ypasHeHuu.
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IIpakTuyeckoe 3aganue Ne 47 x reme Pemienrne TpUroHOMETPUIECKUX YPaBHEHUM
JAunakTudyeckne eIMHUNBL. Y PaBHEHUs, CBOASIIMECS K KBAAPATHBIM. .
3a BepHO BBINIOJHEHHOE 33aJJaHuE BhICTaBisieTcs 1 6amn

3a HeBepHO BHIMIOJHEHHOE 3ajaHue BhicTaBisieTcs () 6amion
TexcT 3agaHus

Bapuanr 1

Pemvite ypaBHeHuUs:
1. 2sin’x— 3sinx —2 =0;

2. sin2x —cosx = 0;

3. cos7x +cosx =10,

Bapuanr 2

Pemvite ypaBHeHuUs:
1. 2cos’x —S5cosx +2=0;

2. 3cosx +sin2x = 0;

3. sinx+sin5x =10,

Bapuanr 3

Pemmute ypaBHeHus:
1. 4cos*x +4sinx—1=0;

2. 2cos“x —sin2x = 0;

3. cosx +cos3x =cos2x.

Bapuanr 4
Pemmure ypaBHeHus:
1. 4sin®x—4cosx —1 =0;
2. sin®x —0.5sin2x = 0;

3. sin2x + sin éx = cos 2x.

Bpems BpinmosHenus: 80 MuH

IIpakTnueckoe 3axanue Ne 48 k reme PenieHre TpUroHOMeTpUYECKUX YpaBHEHHH
JAuaakrnyeckue efMHUNBI: OTHOPOIHBIC YPAaBHEHUS TIEPBOTO U BTOPOTO MOPSIKA.
3a BEpHO BBINIOJIHEHHOE 3ajlaHKe BhICTaBIseTCs 1 Oamn
3a HeBEpPHO BBINIOJHEHHOE 3aJjaHKe BbicTaBisgercs 0 OamioB

TexcT 3aganus

Bapuanr 1
Pemnre ypaBHeHUS:
1. (ctgx —1)(cosx +1)=0;
2. === g,
l+einx
3. sin2x+/cosx = 0.
Bapwanr 2

Pemmre ypaBHeHus:
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1. (tgx+ 1)(sinx— 1) = 0;

Einx

l-cosx

3. sin2x+/sinx =0,

Bapuanr 3
Pemvite ypaBHeHuUs:
1. (14 cos2x)tgx = cosx;
Einx—ein 3x _ ..
2. 1+cosx 0;
3. 1“fr:?J_j;;rx =+/2cosx.
Bapuanr 4

Pemvite ypaBHeHuUs:
1. (1— cos2x)ctgx = sinx;

2.

cogdxtcoEx

1+einx !

3. Jtgx= /2 sin x.

Bpems Boinosnenus: 80 MuH

IIpakTuyeckoe 3aganue Ne 49 k Teme PenieHrne TpUroHOMETPUYECKUX YPaBHEHUM
JAunakTudyeckue efuHUNbI: HeomHOpOIHBIE YpPaBHEHHS TIEPBOTO M BTOPOTO TOPSJIKA.
3a BepHO BBITIOJHEHHOE 33a/]JaHUE BhICTaBisieTCs 1 6amn

3a HCBCPHO BBIIIOJIHCHHOC 3a1aHUC BBICTABIIAICTCA 0 6amnoB

TekcT 3aaanud

S T
Haiisure B rpagycax pelueHue ypaBHEHUS: 4cos” 2x + 16sin 2x— 11 =0
Haitnure HanmeHnbliiee permeHne ypaBHEHUS

l.cos 3x +sin 3x=0,

2.8in 5x + cos 5x =0,

« 7 . 2
3 sin"x—sinxcosx—4cos x=0,
« 7 - 2
4. 3sin” x + sin x cos x = 2¢cos” x,

5. sin (x+ =)+ cos (x+ = =0,
( 6) ( 6)

Bpems Boinosinenus: 80 MmuH

IIpakTnueckoe 3axanue Ne 50 k Teme PerieHne TpPUTOHOMETPUUECKUX YPAaBHEHHIA
JupakTuyeckue eIUHULBI: Y paBHEHMs, pelllaeMble Pa30KEeHHUEM Ha MHOKUTENH.

3a BCPHO BBIIIOJIHCHHOC 3a/IaHUC BBICTABJIIACTCA 1 Gamn
3a HEBCPHO BBINIOJIHCHHOC 3a/IaHUC BBICTABJIACTCA 0 6aimoB
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TexcT 3aganus

Haiinute HauMeHblIee pelIeHue YpaBHEHUS:

1. 2sin’ x +sinx—1=0;
2. tg’ + 2tg” x + 3tg x =0;

3. 4sin® x + cos 4x = 1 + 12cos’ x;

4. 6¢cos’ x + cos 3x = cos x:
2

5. 8cos’ x + 6sinx — 3 = 0;

Bpems Boinosinenus: 80 Mmun

BHeayauTopHasi caMocTosiTeibHasi padora cryaeHTa Ne25 PaGora ¢ ydeOHHKOM;
CIIPaBOYHBIM MaTepuaIoM; TaOIUIaMU 7S 3aKPETUICHUS U CUCTeMAaTU3alluy 3HaHUH.
3a BEpHO BBIIIOJHEHHOE 33/laHuE BhICTaBisieTcs 1 6ann

3a HCBCPHO BBIITOJIHCHHOC 3a1aHUC BBICTABIIAICTCA 0 6amnoB

Ypaeuenusa, ceooamuecsa k keadpamnuim.
Ypasuenus euoa

a-sin’x+b-sin x=c

a-cos’x+b-cos x=c

a-tg®x+b-tg x=c

SIBJISIIOTCSI KBAJPATHBIMH OTHOCHTENBHO SiN
X (cos X, tg X). Pemarorcs 3ameHOM
TepeMEHHOM: 3aMeHseM Sin X=t (cos X=t, tg
X=t), moiyunm ypasHeHue a-t>+b-t=c.

Ilycte t1 uw t ero KoOpHHU,
BO3BpaIlllaeMcsl K 3aMeHe W TOTJa peuicHue
UCXOAHOTO  ypaBHEHHS  CBOAHUTCA K
PENIEHHIO MPOCTEHIINX ypaBHEHUH SiN X=t1
¥ Sin X=t2 (COOTBETCTBEHHO /ISl KOCUHYCA U
TaHTEHCA).

Ypasuenusa euoa
arcos*x+b-sin x=c
assin’x+b-cos x=c
CBOJIATCA K KBAJPATHBIM 3aMEHOH COS?X=1-
sin®  (sin?x=1- cos?x).

. ypaBHeHI/ISI, coAcpKallue TAHI€HC U
KOTAHI'€HC, TAaK)XXC CBOIAATCA K KBaJIPaTHBIM

3aMeHO Ctg X=—— ¥ MOCJIEAYIOIUM
X

YMHOKEHHEM 00eHX YacTeil ypaBHEHHUS Ha
tg x.

Oonopoouvie ypaguenus.
Ypasuenus suoa
a-sinx+b-cos x=0
- OJHOPOJHOE  TPUTOHOMETPUYECKOE

Heoounopoonvie mpuzonomempuyeckue ypasueHus
nepeozo nopaoka.

VYpaBHenus Buma a-SinX+h-coS X=C HUMEIOT HECKOIBKO
CIOCO0OB PEIICHHMS.

1. C nomouwipio hopmyn nonosunnozo yena.
Hcnonb3ys Gpopmyist

2 X - 2 X - X . X
COS X=C0S*— —sin*—, sin X=2c0S— -sin—,
2 2 2 2

X X
1= cos? = + sin’—,
2 2
MoJIy4aeM

2

X X X . ,X , X
a-2cos — -sin— +b-(cos*— —SIiN“— )=c-(cos”— +
2 2 2 2 2

X
sin®=),
2)

yIpouiaeM, 1ojlydyaeM OJHOPOIHOE ypaBHEHUE
BTOPOIO HOPSIKA.

2. C nomouwbio hopmyn manzenca noN06UHHO20
yena.
Hcnonb3ys Gpopmyist

X
2-19 -
g2

X
1+tg? =
g 2

sin x=

nojryqyacm
X
2-19 -

a- 2 +b

1+1g°

N | X
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ypaBHEHHE MEPBOTO MOPS/IKA - ISNIAT Ha COS X X X
2a-tg— +b-b- tg? — =c+c- tg®> —

X H TOJIy4aloT YpaBHEHHS, COACpIKAIIUe 5 2 2’

tanreHc: atg x+b=0, xoropoe sBuseTcs

o MOJIYy4Yac€TCs YPpaBHECHHUE, CBOAALICCCS K
MMPOCTCUIILINIM.

KBaJIpaTHOMY.
2. Ypasenenus euoa
a-sinx+b- sin x +cos X+ ¢-c0s°x=0
- OXHOPOJHOE  TPUTOHOMETPHYECKOE

3. C nomoubro 6cnomozamenvHozo yana.
Jlenum o0e 4acTu ypaBHEHUS Ha

ypaBHEHHE BTOPOTO MOPSAKA - JCIAT Ha va’ +b?, MONTYIHM
cos?X u MOTY4atoT ypaBHEHUS, a ) b c
. 9402 ‘ = —(————— SINX+ ———= COS X= ———.
coJepyKale TaHreHc: a-tg x+btg Xx+c=0, ) S )
KOTOpPOE CBOJAMTCA K KBAJPAaTHOMY. va®+b va' +b va® +b
Ilycte
Heoonopoonwvie mpuzonomempuuecxkue L b _ a
AGHEHUS 6MOPO2O NOPAOKA st ¢= 2 2 » COS 9= [42 12
yp P PAOKA. a‘+b a“+b
YpaBHeHus Buaa
a-sin®x+b- sin x +«cos x+ ¢-cos’x=d, re d+0, Iomyum ypaBHeHHe
. . c
NPEICTABIISIIOT CIEAYIOIUM 00pa3oM: COs ¢- SINX+ SIn ¢+ COS X= TS
a-sin®x+b- sin x -cos X+ c-cos?x=d-( sin®x+ Ja‘+b
C0S?X). ) c
. sin(x+g)= ——.
ITocie mpeobpa3oBaHMii TONTYYHM OTHOPOAHOE a2 +b?
TPUTOHOMETPUYECKOE YPaBHEHHE BTOPOTO b
nopsiKa Yroa ¢ HaXOAUTCS Kak arcsin

va? +b?

WM arccos

a
JaZ+b?

IpakTuuyeckoe 3aganue Ne51 KourpoJsibHasi pagora ([{pyras ¢popma KOHTPOJIS - 3a4€T)

3a BepHO BBITIOIHEHHOE 33a/JaHUE BhICTaBiseTCs 1 O6amn
3a HeBepHO BHIMIOJTHEHHOE 3a7jaHKe BbicTaBisiercs ) OannoB
TexcT 3aganus

Bapmuanr 1

CreneHs ¢ IeHCTBUTEIBHBIM MOKa3areeM (2 0aiuia)
1

1 1
1. Boruuciauts: 27°-642 —643 ;27

a—3 3?a6b2
% ’

3 3 NG
3. CpaBHuTth uncna: 1) 2 (Zj u? (Ej ;7 2) 2 ul.
8 16 3

Crenennas dyekums (4 6auia)

1. Haiitu obnacth onpenenenus Gyaknun y =4/2+0,3x .
7

2. Ynpoctuth Beipaxenue nmpu a>0,b>0:

N3006pa3uth 3cku3 rpaduka QyHKIUN y = X' U MEPEUUCIUTh €€ OCHOBHBIE CBOICTBA.
Tonk3ysck cBOMcTBaMH 3Toi (yHKIUM: 1) cpaBHUTE ¢ eaunnteit (0,95)';  2) cpaBHHTSH

(2v3) u (-3v2).
3. Pemwrts ypasuenue: 1) x+2=3; 2) J1-x =x+1; 3) V2x+5—-x+6=1.
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. 3 .
. Haiitu ¢pynkuuio, oOpaTHyo K QyHKIUU Y = 3 VYkazare e€ 001acTh onpeaeneHus u

MHO>KECTBO 3HAUCHUU. SIBNsieTCs Tn 3Ta QYHKIUS OTPaHHYEHHOM’?
IToxazarensHas dyaknus (4 6auia + JomoIHUTEILHO 1 Oai)

1 10 1 11
. CpaBHuts uncna: 1) 5 u 57°; 2) (gj u (gj .

2-3x
. Pemmts ypaBHenue: 1) (%j =25; 2)4"+2"-20=0.

. PemnTs HepaBeHCTBO (Zj >1£

3

x%-1
. Pemnth HepaBeHcTBO: 1) (\/g)x_e < %; 2) [%j >1.
. (JlomonuurensHo +1 6amn) Pemmts ypaBuenue 77 4+3-7% =2 4+3.2%,
Jlorapudmudeckas byHKIms (5 6aI0B)
. Berauciure: a)log, 16;  6)57*%  B)log,135—log, 20+ 2log, 2.

2

3 4
. Cpasuure uncna log, — u log, —.

2 2

3. Peumre ypasHenue log,(2x—1)=2.

. BBIUUCINTE:

. Pemmre nepasencrso log, (x—5)>1.
3
. Pemmre Hepasenctso: a)log, (10—x)+log, (x—3)>-1;

6 6
Tpuronomerpuyeckue Gopmyis (5 6aJIOB)
3z

ene  C
. Haiiu 3Hauenne Boipaxenms: 1) SIN1507 2) 3 3 4

) 5 b4
sin ¢, cos2a, ecau cosa :E uld<a <5

. Peumre ypasuenue: a)\2cosx—1=0;
. X 1
. Haiigute pemenue ypaBHeHus Sin 3=, Haompeske [0;37].

. Pemmre ypaBuenue: a)3C0SX—C0s” X =0;

Bapuanr 2

CreneHs ¢ JefCTBUTENLHBIM IT0Ka3areaeM (2 Gamuia)
1

1 1
. Beraucaute: 8%:271+37.814;

. Yupoctuts Beipaxkenue rpu a>0,b>0:

a_

2 4 =
. CpaBHuth uncna: 1) 35 3 up > 7 2) 3 ul.
7 14 4

Crenennas dvakim (4 6amia)
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1. Haiitu o6nacth onpenenenus Gpydxiuun y =3/3x—7.

2. U306pasuth 5cku3 rpaduka GpyHKIUN y = X° U MepeducauTh eé OCHOBHbIE CBOHCTBA.

ITonb3ysick cBOMcTBaMH 3TOi (pyHKIMH: 1) cpaBHUTH ¢ exuHuuei (1,001)8; 2) cpaBruTh
6 6
(—3\/5) u (—5\/5) :
3. Pemmts ypaBuenue: 1) 3/x+12=2; 2) Vx+1=1-x; 3) v3x+1-+Jx+8=1.

. 2 .
4. Haiitu pyHKIHIO, 00OpaTHYIO K QYHKIUH ) = 12 VYkazarb €€ 00J1acTb Onpe/iesieHUs U
X+

MHOECTBO 3HaUCHHM. SIBIsieTcs Jin 3Ta QYHKIMS OTPaHUICHHON?

ITokasarensHas yaknus (4 6awia + nonoaHuTeNbpHO 1 6au)
1 1

1. CpaBHuts uncna: 1) 0,5 u 0,5 2) 63 u 65.
2. Peumts ypasuenue: 1) (0,1)”° =10; 2) 9" -7-3"-18=0.

3. PemuTh HEPaBEHCTBO (ng < E

6

x2—4
4. Pemmth HEpaBEHCTBO: 1) (i/g)wﬁ >%; 2) [1%) <1.
5. (JomomuutensHo) Pemmts ypaBrenne 3°7° 4+3° =5.2"" —17.2%,

Jlorapudmuueckas dyakims (5 6aJU10B)

2Iogl7
1. Beruucnure: a)Iog32—l7; 5)(5) - B)log, 56 +2log,12—log, 63.

2. Cpapnute uncna log,, 1% u log,, l%.

3. Pemmre ypaBuenue log, (ZX +3) =3.

4. Pemmre HepaserctBo log, (x—3)> 2.
2

5. Pemmre Hepasencrso: a)log, (x—3)+log, (9—x)>-3;
2 2

Tpuronomerpuueckue Gopmyiisl (5 6aIOB)

,  sin— 210°
1. Haiitn 3Hauenne Boipakenns: 1) €0S3157 2) 3 3 g

) ) 9 =z
cosa,sin2a, ectu sind=—u —<a <71
2. BBIYUCITUTS: 13 2

3. Pemute ypaBuenwue: a) 2SinX—1=0 6)tg§ —J3=0.

x 1
4. HaiimuTe penenre ypaBHEHNS COS == Ha oTpeske [0;47].

5. PemmTte ypaHenue: a)sin® Xx—2sinx=0; 6)10cos*x+3cosx =1. B) 5sinx+2cosx =0

Bpems Boinosinenus: 80 MuH

2 cemecTp
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Monayab S. IIpsiMble ¥ IIOCKOCTH B IIPOCTPAHCTBE

Tema 5.1. Axcuomuvl cmepeomempuu u npocmeriuiue cie0Cmeust u3 Hux

IIpakTuyeckoe 3apanue Ne 52 k TeMe AKCHOMBI CTEPEOMETPHUH U MPOCTEHIITNE CIACACTBUS
U3 HUX.

JupakTuyeckne eaununbi: Ilpeamer crepeomeTpuu. AKCHOMBI CTEPEOMETPHUHU.
[IpocTeiimme ciIeacTBUS U3 AKCUOM.

3a BepHO BBITIOJHEHHOE 33/JaHUE BhICTaBIseTCs 1 Oamn
3a HEBEPHO BBITIOJIHEHHOE 3a/1aHKe BhIcTaBisieTcs O OayioB
Tekcr 3aganusa

BapuanT 1
1. Jlausl npsimasia u Touka K, KoTopas He JIeXKUT Ha 3Tol npsiMoi. Uepes Touky KnpoBeaeHbl
npsimbie Mu |, mepecekarorue npsmyto a. JJokaxure, 4to npsiMbie @, M u lnexar B oHOIA
IJIOCKOCTH.
2. A) MoXXHO J11 TIPOBECTH Yepe3 CEPeIUHYy CTOPOHBI TPEYTOJIbHUKA MPSAMYIO0, KOTOpast He
UMEET OOIIUX TOYEK C IPYTroi ero CTOpoHOM?
b) Iosicuute oTBeT.
Bapuanr 2
1. TIpsamasm nepecekaet nyuu AB, ACuAD B toukax K, Pu T.[lokaxute, uto ToukuA, K, P uT
JIeKaT B OJTHOM MIIOCKOCTH.
2. A) MOXHO 11 IPOBECTH Yepe3 TOUKY MePeceUeHus AuaroHaieil mpsMoyrojJbHUKa MPsIMYIO,
KOTOpasi He UMEET C €r0 CTOPOHAMH OOIIKX TOYEK?
b) IMosicuute oTBeT.
Bapuanr 3
1. TouxkuM,Nu Pnexat na npsimoit a. ToukaA He neXKUT Ha 3TON TIpsAMOil. JlokaxuTe, 9To
toukuA, M, N uP pacrnosnoxeHsl B 0JHOM IJIOCKOCTH.
2. A) MOXHO I IPOBECTH Yepe3 CepeIMHY MEANaHbI TPEYTOJIbHUKA MPSMYI0, KOTOpas He
uMeeT OOIIMX TOYEK C ero CTOpoHaMu?
b) Iosicuute oTBeT
Bapuanr 4
1. Tpsmbieku lnepecekarorcs B Touke O. [Ipsimas a nepecekaeT ux B Toukax M u P, a mpsimast
b— B Toukax Cu D. JlokaxxuTte, 4To npsiMbic & 1 DiexaT B 0/IHO# MJIOCKOCTH.
2. A) MoXHO 11 TIPOBECTH Yepe3 CepeIMHY JUaroHaly KBajpara npsamMyro, KOTopas HE HMeeT
OOLINX TOYEK C €ro CTOpOHaMu?

b) [osicuute oTBeT.
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Bpemst BoinmosiHenusi: 80 MuH

BueayauropHasi camocTosiTe/ibHasi padora cryaenta Ne26 BoinosHeHre MHIMBUAYATBHOTO
npoekTa Ha TeMy: ««Ponpb Mcaaka Hetotona u Kapuna Jleitonuna B co3ganuu auddepeHuanrsHoro

UCUUCIICHUS»
Cmpykmypa yuedn020 npoexma
Ortanel 3amaun JleqaTenbHOCTh ydalmuxcst JlesiTenbHOCTD
neaarora
1. Haunnanue Onpenenenre TeMbl, yTOUHEHUE YrounstoT uHpopmanuo.  (MoOTUBUpYET

1eJIed, UCXOIHOTO MOJI0XKEHUS. OO6cyxnarT 3ajaHue yUaIuxcsl.

Br160p paboueil rpymisl OOmbscHseT 1enn
IIPOEKTA.
HaGmonaer.

2. IlnanupoBanue

Amnanus npodaemsl. Onpenenenue
MCTOYHHUKOB HH(OpMALIUH.

@opMHUPYIOT 3a1a4H.
VYTOYHSAIOT HHPOPMALIUIO

[Tomoraer B ananuze
U cuHTe3e (1o

[TocraHoBKa 3a/1a4 1 BEIOOD (ucrounuku). Beibupator u  |mpocnoe).
KpUTEPUEB OIICHKU PE3y/IbTAaTOB. 000CHOBBIBAIOT CBOU Habmronaer.
Pacnpenenenue posieil B KOMaHAe.  |[KpUTEPHUM ycrexa.
3. Uccnenoanne [CO0p M yrouHeHHe HHPOPMAITUH. PaGorator ¢ mHpopMmarueit. [HaOmromaer.
OO6cyxneHue anbTepHaTHB [TpoBoasT cuntes u ananu3 |KoHcynbTupyer.
(“mo3rosoii mtypm”). Beioop ujed. BeImoyHsoT
ONTUMAJILHOTO BapUaHTA. UCCJIETOBAHHE.
Y TOuHEHUE MJIAaHOB JIEATEIBHOCTH.
4. BoinonHenue  |BwimosiHeHue mpoeKkTa Bemonustor uccnenopanue |(HaGmronaer.
u paboTaroT Haja nmpoekToM. |CoBeryer (10
OdopMIISIIOT TTPOEKT. mpochoe).

Tema 5.2. Bzaumnoe pacnonosicenue 08yx npsamvlx 8 npocmpancmee. Y201 mexcoy HuUMU.

IIpakTuuyeckoe 3aganue Ne 53 k Teme BzammHOe pacmonokeHue IBYX NpPSIMBIX B
IIPOCTPAHCTBE. YTOJI MEXIY HUMH.
JAupakTuyeckne eqMHUIbI. B3auMHOE pacIonoKeHue IByX MPSIMBIX B IIPOCTPAHCTBE. YTOI
MEXIY IIPSAMBIMHU.

3a BepHO BBINIOJHEHHOE 3aJJaHue BhICTaBisieTcs 1 6amn

3a HCEBCPHO BBIMTOJIHCHHOC 3a/IaHUC BBICTABJIACTCA 0 6ammoB

Teker 3aganus

Bapuanr 1

Haiitu: £(AB,; DA,) (moka3aTh Ha pUCYHKE).
Bapuanr 2

Hano: ABCDA,B,C,D,- Ky6,
Haiitu: £(AB,; CD,) (moka3aTh Ha PUCYHKE).
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Bapuant 3
Jlano: ABCDA, B,C,D,- xy6.
Haiitu: £(DC,; CB,) (moka3aTh Ha pUCYHKE).

Bpems Boinosinenus: 10 Mmun

Tema 5.3. Ilapannenvnocmos npamou u niockocmu. llapannensnocmo naockocmeti. llapannensrnoe
npoekmuposanue u e2o ceolicmea. Mzobpasicenue gueyp 6 cmepeomempuu.

IIpakTnuyeckoe 3amanme Ne 54 k Teme [lapamnenbHOCTP MNpPSAMOM M IIJIOCKOCTH.
[TapamensHOCTh TUIOCKOCTEH. [lapamienbHOe MPOSKTHpPOBAaHWUE W €ro CBOWMCTBa. M300pakeHue
¢buryp B cTepeoMeTpuUHu.

JupakTnyeckne enmHuubl: IlapannenbHocTs mpsiMol M 1iockoctd. IlapamnenbHocTb
MIJIOCKOCTEH.

3a BEpHO BBIIIOJIHEHHOE 3aJlaHNe BbICTaBIIsAeTCs 1 Oamn
3a HEBEpPHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB
TexkcT 3apanus

Bapnanr 1
Hano: AABC, DeAE,BD:BA = 1:3,a||AC,a N BC = D,,DD, = 4 cm.
Hoxkazare: ADBD,; ~ AABC,
Haiiru: AC.
Bapuant 2
Hano: DedB,BD:BA = 1: 4, Aea, DD, ||a,BD;Na = ¢, AC = 12 cm.
Hoxazars: ADED, ~ AABC,
Haittu: DD, .
Bapuanr 3
Hano: ABCD — napajuiesorpamm,
A eAD,a||AC,C,=anCD,BC=10cm,A,C; =6 cM, DA, =4 cm.
Hoxazare: AC; DA, = AAEC,
Haiitu: AC.
Bapuanr 4
Jano: ABCD — [apajuIeIOrPaMM,
A eAB A ea, a||AC,C;, = an BC,BC; = 3 em, A, C; =4 cm, AC =12 cm.
Jokazate: AADC % AA,BC, .
Haiitu: AD.

Bpems BoimosHenns: 80 MuH

IIpakTnueckoe 3aganme Ne 55 k Teme IlapauienbHOCTH mNpsAMOW M TMIIOCKOCTH.
[TapamnensHoCcTh TIOCKOCTEH. [lapamienbHoe MPOEKTUpPOBaHUE W €ro cBoicTBa. M300pakeHue
¢buryp B crepeoMeTpHH.

JupakTuyeckue eaumHuubl: [lapamienbHoe MNPOEKTUPOBAHME M €r0  CBOMCTBA.
N3o06paxenue Guryp B CTepeoOMeTpHH.

3a BepHO BBITIOJHEHHOE 33a/JaHUE BhICTaBIseTCs 1 Oamn
3a HEBEPHO BHITIOJIHEHHOE 3a/1aHKe BhIcTaBisieTcs 0 6aymoB
Texkcr 3apanusa

BOITPOCHI:
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1. BepHo nu: ecnu ABE TOYKU OKPYKHOCTH JIEKAT B MJIOCKOCTH, TO U BCS OKPYKHOCTD JIEKHUT B
ATOM IJIOCKOCTH?

Ecnu Tpu TOUKHM OKpPY>KHOCTH JI€KaT B INIOCKOCTH, TO ...7

Kakoii pa3gen reomeTpun Mbl CErofHs Hauyalu U3y4arb?

Ha3zoBuTe OCHOBHBIE TOHATHUS CTEPEOMETPHH.

CdhopmynupyiiTe akCHOMBI CTEPEOMETPHUH.

Ha3zoBute ciocoObI 3a1aHNs €AMHCTBEHHOM IIIOCKOCTH.

Kakoe MoxeT ObITh B3aUMHOE PACIIONIOKEHHE ABYX MPSIMBIX B IPOCTpaHCTBE?

Kakoii MeTo1 HCTIONB3YIOT PU N300paKSHUH MTPOCTPAHCTBEHHBIX (hUTyp?

© 9Nk WD

Onpenenute BEPHOCTh YTBEPKIACHUM:

e J[roOble TPW TOUYKHM JIeKAT B OJTHOM TUIOCKOCTH?

e JIroOnle 4-€ TOYKH JIEKAT B OJHOU INIOCKOCTH?

e JIroOnle 4-€ TOUYKH HE JIEXKAT B OHON ILNIOCKOCTH?

e Ecnu npsamas nepecekaer ABE CTOPOHBI TPEYrOJIbHHUKA, TO OHA JIEKUT B IIOCKOCTH
TpeyrojabHUKa?

e Uerblpe TOUKU HE JIe)KAT B OJJHOM MIOCKOCTH. MOTryT M Kakue-HUOyAb TPU U3 HUX
JeXKaTh Ha OJTHOM TPSIMOiA?

Jano: kyé ABCOA,B,C,0,
Hazoeume:

1) To4kw, KOTOpPLIE NEXar B
NAOCKOCTH o

B
Ly

2) TouvkW, KOTOpEIE HE NeXaT B
MNAOCHOCTH o

3) MNpAMEIe, KOTOpLIE NEXaT B
NNOCHOCTH o

4) Heckonsko NPpAMEIX, KOTOREIE
S S el PNepecekakroT NNOCKOCTS O

=== = ] = - 5] Heckonbko NPAMLIX KOTOpPLIE
# /" napannenbHbl NNOCKOCTH a;

2 /" 8) CKpelwMBalowmnech NpAMBbIE;

A 7) MapannensHsie NpaMsie;

B) NMepecexarowmech NPpAMBIS;
8) NMapanneneHbie NNOCKOCTH,
10)MNepecekarollMeca NNOCKOCTH.

durypa B NPOCTPAHCTBE N300pakenne Gurypsl Ha TUIOCKOCTH

IIpon3BONIBHBIN TPEYTOJIBHUK
(paBHOOEAPEHHBIN, pPABHOCTOPOHHU, ITpon3BOIIBHBIN TPEYTOJIBHUK
PSIMOYTOJIbHBIN)

[Tapannenorpamm, IpsIMOYTOJIbHUK, [Tapannemorpamm
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KBaJpatT, poMO
Tpaneuns Tpaneuus
OKpy»X HOCTb DJurc

Tema 5.4. Ilepnenoukynaprocms nPAMOU U NIOCKOCHU.

IIpakTuyeckoe 3aganue Ne 56 k Teme [leprieHANKYISIPHOCTH PSIMOM U TNIOCKOCTH
JAupakTudyeckue eauHuNbl: [lepneHIUKYISpHOCT MNpsAMOM U TWIOCKOCTH. [Ipm3Hak
NEPIEHUKYISIPHOCTH MPSIMOM U IIJIOCKOCTH.
3a BepHO BHINIOJHEHHOE 3aJJaHUE BhICTaBisieTcs 1 6amn
3a HeBepHO BHINOJIHEHHOE 3ajjaHKe BbicTaBisercs 0 OamioB
Teker 3a1aHus
Bapuanr 1
N3 Bepmnnbl B napamienorpamma ABCD mnposenen nepnenaukyisip BM k minockoctu
ABC. Beruuciute paccrosinue ot Toukd M go npsimoit AD, eciiu AB = Scm, BM = 10cMm, yron A
paBeH 45°.
Bapuant 2
W3 nentpa O npaBuibHOTO Tpeyronbarka ABC nmpoBenen nepneraukyisip ON K TIIOCKOCTH
ABC nnuHo# 2 cM. Beiuucaure paccrosHue ot Touku M 1o ctoponsl TpeyronbHuka ABC, ecnu
AB =4cwm.
Bapuant 3
W3 Bepmmubl B mapamnenorpamma ABCD mnposenen nepnenaukyissp BK k mockoctu
ABC. Beruucnute paccrossaue ot Touku K mo mpsmoit AD, ecniu AB = 4cm, BK = 8cMm, yron A
pasen 30°.
Bapuant 4
W3 nenrtpa L npaBunsHOro tpeyroapHuka ABC nposenen nepnenaukynsp LN k miockoctu
ABC nnuno#t 3 cM. Beiuucnure paccrosnue ot Touku M 10 ctoponsl TpeyroibHuka ABC, ecnmn
AB =6 cwm.

Bpems BpinmosHenus: 80 MuH

Tema 5.5. Ceasb medxncdy napannenbHOCmvlo U NEPpHneHOUKYIAPHOCIbIO NPAMbBIX U NIOCKOCMELL.
Opmozonanvroe npoekmuposanue.

IIpakTuyeckoe 3aganme Ne 57 k T1eme CBA3p MeXIy NapaUICNBHOCTBIO U
NEePIEHINKYIPHOCTBIO MPSAMBIX U TIOCKOCTeH. OpTOroHanbHOE MPOEKTUPOBaHHE
JuaakTnyeckue eqMHUNBI: CBs3b MEXAY MapauIeTbHOCTHIO M MEPICHIUKYISIPHOCTHIO
HOPSIMBIX U IJIOCKOCTEH.
3a BepHO BBINIOJHEHHOE 3aJJaHue BhICTaBisieTcs 1 6amn

3a HeBEpHO BBINIOJHEHHOE 3a7jaHKe BbicTaBisgercs 0 OanioB
Teker 3a1anus
Bapnanr 1

OTtpe3ok AB, paBHBIIT 5 cM, He UMeeT 00X Todek ¢ MiIockocThio a. [Ipsmbie AC u BD,
NEepHEHANKYIISIPHBIE 3TOM IUIOCKOCTH, nepecekaroT e€ B Toukax C u D coorBercTBenHo. Haiinure
BD, ecinCD =3 ecm, AC =17 cm, BD < AC.

Bapwanr 2
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4

[Ipsimbie AB u CD nepneHIuKyIsipHbl HEKOTOPOU TJIIOCKOCTH M MEPECEKaroT €€ B Toukax B u
D coorBerctBenno. Hatigure AC, eciu AB=9, CD =15, BD =&.

Bapuanr 3

Otpe3ox MH He umeer o0umx To4ek ¢ miockocTbio. [Ipsmeie MP u HO, nepnennukynspHble
ATOM IJIOCKOCTH, nepecekaroT e€ B Toukax P u O coorBerctBeHHo, MP = 12 1M, PO =5 1M, HO =
24 nm. Hatimure MH.

Bapuant 4

UYepes Touku P u Q npsamoit PQ npoBeneHbl npsiMble, MEPIEHAUKYISPHBIE K IUIOCKOCTH @ U

riepecexaronue e€ COOTBETCTBEHHO B Toukax Py u @ . Haiinure P, Q,, ecniu PQ = 15 cm, PP, = 21,5

cM, @@, = 33,5 em.

Bpemsi BoimosiHenusi: 80 MuH

IIpakTnueckoe 3amanme Ne 58 k Teme CBA3b MeXIy NapalICIBHOCTBIO U

NEPIEHIUKYJIIPHOCTBIO NMPSAMBIX U IIIOCKOCTEH. OpTOrOHAJIbHOE MPOEKTUPOBAHUE
JupakTndyeckne equHUNbI: OpTOTOHAIBHOE IPOCKTUPOBAHUE U €TI0 CBOMCTBA.

3a BEpHO BBITIOJIHEHHOE 3a[aHNe BHICTABIsICTCS 1 Oamn

3a HEeBEpPHO BBINOJHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB

Tekcr 3aganus

Bonpocs! 1u1st CAMOKOHTPOJIA:

1) Kakas ¢urypa sBiseTcss OpPTOrOHAJIbHOW MNpPOCKIMEH Kyba Ha IUIOCKOCTh, MapauIeIbHYIO
IUIOCKOCTH €T0 rpaHu?

2) U300pa3ute OpTOrOHATIBHYIO MPOCKIHUI0 Ky0a Ha TUIOCKOCTh, MEPICHANKYISPHYIO JTHArOHAIN
€ro rpaHu.
3) Enunununbiii Ky0 OpTOrOHAIBHO MPOSKTUPYETCSl Ha MIIOCKOCTh, MEPIECHANKYISIPHYIO THArOHAIN
ero rpanu. Haiinure cTOpOHBI NPSMOYTOJBHUKA, SBISIOLIErOCS OPTOrOHAIBHON NPOEKLINENH ITOrOo
KyoOa.
4) W3o0pa3ute OPTOTOHAIBHYIO TPOCKIMI0 Kyba Ha IUIOCKOCTh, MEPICHIUKYISIPHYIO €ro
JUaroHaJIH.
5) EnquHUYHbIA KO OPTOrOHAIBHO MPOSKTHPYETCS Ha IIOCKOCTh, MPOXOAIIYIO Yepe3 HEeHTp Kyoa
U TEpIeHIUKYIIpHYI0 ero avaroHaind. HailiauTe CTOpOHY HpPaBUIBHOTO IIECTUYTOJbHUKA,
SBJISIIOIIETOCS] OPTOrOHAJILHON MPOEKIMEN 3TOro Kyoa.

6) Ha pucynke m3oOpaxkeHa mapajuieibHas MPOCKIHs KyOa. SIBIseTcs ju OHAa OPTOTOHAIBLHON
npoekxiuen Kkyoa?

G

7) Ha pucyHke TOKa3aHO  OPTOTOHAJbHAss  MPOEKIHS  MPaBHILHON
YeTBIPEXYroJbHOW  MUpaMuibl.  V300pa3suTe  OpPTOTOHAIBHYK  MPOCKIIUIO
MIPaBUJIBHOM 4YETBIPEXYIOJbHOM MHpPaMUJbl Ha IUIOCKOCTh, NapaJUIEIBHYIO
IJIOCKOCTH €€ OCHOBaHUs

8) HW3o00pa3ure OPTOrOHAIBHYIO MPOEKIHUIO MPABHIBLHOM YETHIPEXYrOJbHOM
NUpaMuJibl, Bce pedpa KOTOpOH paBHBI 1, HA MIOCKOCTh, NEPIEHAUKYISIPHYIO €€
OOKOBOMY peOpy.

9) IlpaBuibHas dYETHIPEXYrojbHAs MUpaMHIa, Bce pedpa KOTOpOil paBHBI 1, OPTOTOHAIBLHO
NPOEKTHPYETCS] Ha IUIOCKOCTb, NEPHEHAUKYISApHYI0 OokoBoMy pebpy. Haiinute ctoponsl u
JUaroHaJv poMoa, SBJISIONIEroCs OPTOrOHATLHOM MPOEKIMe 3TON MUpaMHIbI.
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s 10) Ha pucynke wu300pakeHa mapajulelibHas MPOEKIUS  MPaBUILHOMN
YETBIPEXYTOJIbHOU MUpaMUIbL. SIBISETCS I OHA OPTOrOHAILHOM MPOEKIUEi?
11) Ha pucyHke moka3aHa OpTOrOHaJbHAs MPOEKIIUS PAaBUIBHOM MIECCTUYTOIbHON
¢ mpusMmbl. Kakoii ¢urypoii sBIsSeTCS OPTOrOHAJbHAs MPOCKIUS TPABUIBLHOM
B HIECTUYTOJIbHOM MPU3MBI Ha INIOCKOCTh, TApaJUIEIbHYIO IIIOCKOCTH €€ OCHOBaHUS?
12) M300pa3uTe OpTOrOHAIBHYIO MPOCKIINIO MPAaBUILHONW MIECTUYTOJIBHON MPU3MBI Ha IIOCKOCTb,
napajuIeNbHYIO IIIOCKOCTU €€ OOKOBOI rpaHu.
13) IlpaBwibHas IIECTHYTOJIbHAs MpU3Ma, Bce peOpa KOTOpOMl paBHBI 1, OPTOrOHAIBHO
MIPOCKTUPYETCS Ha TUIOCKOCTh, MapaJlICIbHYIO IUIOCKOCTH €€ O00KOBOHM rpaHu. Haiinure cTOpOHBI
MPSAMOYTOJIBHUKA, SIBJISIFOLIETOCS] OPTONOHAIIBHOM MTPOEKIIUEN ITOM TPU3MBI.
14) Ha pucynke u3oOpakeHa MapajiielibHas MPOEKIUS MPAaBWIBHOM MIECTUYTOJbHOM MPU3MBI.

E p,  SIBiseTCs M OHA OPTOTOHAIBHOM MPOEKIUEH?

1

IC'1

=
5

Ft1 C

A B
15) Yem sBasieTcs MPOEKLHUs OKPYKHOCTH Ha IJIOCKOCTb IPU OPTOTOHAJIBHOM IPOECKTUPOBAHUU?

Bpems Boimosinenus: 80 Mmun

BueaynuTopHas camocrosiTeqbHasi padora cryaenTa Ne27 PenieHue 3a1a4 Ha paclio3HaBaHUE Ha
Yeprekax M MOJENSIX MPOCTPAHCTBEHHBIX (OPM; COOTHOILICHHE TPEXMEPHBIX OOBEKTOB C HUX
OIUCAHUSAMH, U300PAKEHUSMH.

3a BEpHO BBHITIOJHEHHOE 3aJ]aHNe BhICTaBIIsieTCs 1 Oamn

3a HeBepHO BHIMOJIHEHHOE 33/1aHue BhICTaBIsieTcs () 0aiioB

Tekcer 3axanus

3aganue Nel. V3 mpeanioskeHHOTO psija TEOMETPHUECKUX (DUTYp BBIOEpUTE TE€, KOTOPHIE MMEIOT
o0beM:

3ananue Ne2. Kakoif U3 mpeyIo)KeHHBIX (PUTYp HE XBAaTAET JJIsl BHITIOJHEHUS PAaBEHCTBA?
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N
] |
1 2 3

3aganue Ned. VI3 mioTHON Oymaru BBIPEKbTE KBaJIpaT U Pa3pekbTe €ro Tak, Kak MOKa3aHO Ha

PUCYHKE. 13 MMOJIYYHUBHINXCA yacTen KBaJipaTta CJIIOXKUTC TAKHEC (1)I/IprBIZ

INAY

TMNMAFAL
N <A

Bpems Boinosinenus: 80 Mmun

Tema 5.6. [lepnenouxynap u HAKIOHHAS. Y201 MedHCOY NPAMOU U NAOCKOCMbBIO.

IMpakTuyeckoe 3aganue Ne 59 k Teme [lepneHAUKYISIp ¥ HAKIIOHHAS. YTOJI MEXKIY IPSIMON
Y TUIOCKOCTBIO.
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JAupaktudyeckue eauHunbl: [lepneHIuUKynsip W HakJIOHHAs. YTOJ MEXAy MpsSMOU U
IJIOCKOCTBIO.
3a BepHO BBINIOJHEHHOE 33aJJaHuE BhICTaBisieTcs 1 6amn

3a HEBEPHO BBIIIOJHEHHOE 3a7jaHKe BbicTaBisgercs 0 OamioB

Tekcr 3aganusa

Bapuanr 1
Yepes TOUKy, yAAIEHHYIO OT IUNIOCKOCTH Ha PACCTOSHUE 5CM, IIPOBEACHBI K 3TOM INIOCKOCTH
JIB€ HAaKJIOHHbIE 110 13cM Kaxaas. Yron MexIy NpOoeKIUsIMU 3TUX HaKJIOHHBIX paBeH 60°. Haiinure
paccTosHUE MEKYy OCHOBAHUAMH HAKJIOHHBIX.
Bapuanr 2
UYepes TOUKy, yAAIEHHYIO OT INIOCKOCTH Ha PAaCCTOSAHUE 4CM, IPOBEJAEHBI K ATOM IIJIOCKOCTH
JIBE€ HAKJIOHHBIE 110 5 CM KaXKJas. YTOJI MEXy IPOEKLUUIMU 3TUX HAKJIOHHBIX paBeH 90°. Halinure
paccTosHUE MEKYy OCHOBAHUAMH HAKJIOHHBIX.
Bapuanr 3
Yepes TOUKy, yAAIEHHYIO OT INIOCKOCTH HA PAaCCTOSHUE 4CM, IIPOBEACHBI K 3TOM INIOCKOCTH
JIBE€ HAKJIOHHBIE 110 7 CM KaXKJas. YTOJI MEXy IPOEKLUHUIMHU 3TUX HAKJIOHHBIX paBeH 45°. Halinure
paccTosiHUE MEKy OCHOBAHUAMH HAKJIOHHBIX.

Bpems Boinosnenus: 80 MuH

IIpakTuueckoe 3aganue Ne 60 k Teme [lepneHaukyssp ¥ HaKJIOHHASL. YTOJI MEXKIY MPsIMOU
U IJIOCKOCTBIO.
JAupakTudyeckne eIMHUNbI: Teopema 0 TpexX MeprneHIUKYISIpax.
3a BEpHO BBHITIOJIHEHHOE 3aJ[aHNe BhICTaBIsICTCS 1 Oamn

3a HEeBEpPHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB
Texkcr 3apanus

leapuanm
1. Yron C tpeyronbauka ABC- npsimoii. AD- nepneHauKymsip K MJI0CKOCTU TPEYroJIbHUKA

ABC. Jlokaxwure, uro TpeyroibHuk BCD- npsMoyronbHbIii.

2. ABCD- kBazpar, quaroHaiau KoToporo nepecekarorcs B Touke E. AH- nepnenaukymsp k
IJIOCKOCTH KBajpata. Jlokaxure, uro npsimeie HEn BD nepnenaukysipHI.

3. 13 Bepmmnbl A kBagpara ABCD co cropoHnoii 16 cMm BoccTaHOBIEH neprieHAuKyissp AE
JUIMHOH 12 cM. gokaxute, yto TpeyroiabHuk BCE- npsimoyronbabiil. HaliguTe ero miomanp.

4. U3 uentpa O xBaapara ABCD co ctopoHoil 18 cM K ero miaoCKOCTH BOCCTaHOBJIEH
nepneHaukyisip OM muHoi 12 cm. Haitnure momanes Tpeyronbarnka ABM

5. Otpe3ok AM nepneHauKymsIpeH IIOCKOCTH TpeyronbHuka ABC u nmeer mnuny 24 cM.
Haiinute paccrostaue ot Touku M no nmpsimoit BC, ecnu AB=AC=20 cm., BC=24 cm.

6. B mnpasuwibHOM TpeyroapHuke ABC Touka O- pentp. OM- nepneHauKymsp K
miockocTHABC. Haitnute paccrositaue ot Touku M 10 croponst AB, ecmn AB=10cMm., OM=5cwm.

2e6apuanm
1. Yron C tpeyroapauka MPC- npsmoit. MD- nepneHIuKysp K IOCKOCTH TPEYrOJIbHUKA

MPC. Jlokaxxure, uyto TpeyrojbHUK PCD- npsiMOyroapHBI.

2. ABCD- kBanpar, AuaroHanu KOToporo nepecekatorcst B Touke O. AH- nepneHaukymsp K
IJIOCKOCTH KBajipaTa. Jlokaxure, uro npsimeie HO u BD nepnenqukynspHsl.

3. 13 Bepumnbl A kBagpara ABCD co croponoit 10 cMm BoccTaHoBieH neprneHaukyisip AE
JUIMHOU 16 cM. Tokaxute, 4to TpeyroasHuK BCE- npsMoyronsHeii. Haliinre ero miomans.
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4. U3 nentpa O kBaapara ABCD co ctopoHoi 8 ¢M K €ro MmiIOCKOCTH BOCCTaHOBJIEH
nepneHauKkyisip OM munHoit 10 cm. Haitaure minomans Tpeyroibaruka ABM

5. Otpe3ok AM nepneHANKYISIpEH TI0CKOCTH TpeyroiabHrka ABC u umeer muny 14 cwm.
Haiinute paccrosnue ot Touku M no npamoit BC, eciu AB=AC=24 cm., BC=20 cm.

6. B mnpaBunbHoM TpeyroigbHuke ABC Touka O- unentp. OM- nepneHAMKyJsip K
miockocTHABC. Haitnute paccrosinue ot Touku M g0 croponsl AB, eciiu AB=12¢cMm., OM=6¢cwMm.

Bpemst BoinmosiHenusi: 80 MuH

BHeayauTopHasi camocTtosiTeJibHasi padora cryaeHta Ne28 [loaroroBka cooOIeHUST HA TEMY
«IleprieHAUKYIIPHOCTH TEOMETPUUECKUX IIIEMEHTOBY
3a BepHO BBINIOJHEHHOE 3a/JaHuE BhICTaBisieTcs 1 6amn

3a HEBEPHO BBIIIOJHEHHOE 3a7jaHKe BbicTaBisgercs 0 OamioB

Bpems Boinosinenus: 80 Mmun

Tema 5.7 Jlsyepannuviii yeon.

IIpakTnueckoe 3aganue Ne 61 k reme J[ByrpanHsbIil yrom.
JAupakTudyeckue exMHUNbI: J[ByrpanHblil yroi. JIMHEHHBINA yroa ABYTPAHHOTO yIJa.

3a BepHO BBINIOJIHEHHOE 331aHNE BhICTaBIsieTcs 1 Oann
3a HEBEpPHO BBINOJHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB

TexkcT 3aganus

Bapnanr 1
Jlnaronans Ky0a paBHa 6¢cM. Haiinute: a) pebpo kyba, 6) KOCHHYC yIiia MeXy JHAaroHaIbO
Ky0a 1 IJIOCKOCTBIO OJTHOM U3 €ro rpaHeu.
Bapuanr 2
Juaronans ky0a paBHa 9 cMm. Haiinure: a) peOpo kyba, 6) CHHYC yriia MEXIy JUaroHaJIbIO
KyOa ¥ MJIOCKOCTBIO OJTHOW U3 €ro rpaHeil.
Bapuanr 3
Juaronane kyOa paBHal6 cm. Haiigure: a) peOpo kyba, 0) KOCHHYC yria MexIy
JIMAaroHAJIbI0 Ky0a U MIIOCKOCTHIO OJHOM U3 €0 TpaHeH.
Bapuanr 4
OcHOBaHWEM  TPSMOYTOJIBHOTO  TapajieNienunena CIyXHT  KBajpaT, JIHaroHalb
MapaJuieNIeNunesa paBHa 2+/6 oM, a ero u3MepeHus: oTHocsATes kak 1:1:2. Haiioure: a) usmepeHus
napajenenumnena, 0) CHHyC yria MeXIy AMaroHANbI0 THapajUielienunea M IUIOCKOCTBIO €ro
OCHOBAHHSI.
Bpems BpinmosHenus: 80 MuH

BueayauropHasi camocrositesqibHast padora cryaeHTa Ne29 M3roroeineHne Mozeln IBYIPaHHOTO
yria.
3a BEpHO BBINIOJIHEHHOE 3aJJaHKe BbICTaBisgeTcs 1 Oamn

3a HEBEpHO BBINOJIHEHHOE 33/1aHue BbICTaBisieTcs ) 6ayioB

Texkcr 3apanusa
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MOJE/TH TIPAMOTO YTIJIA

JlByrpanuslii yron JByrpanubiii yron JByrpannsiii yron
HA3BIBACTCS NPAMBIM, HA3bIBACTCA OCHPBIM, CCITH HA3BIBACTCA MLYHBIM, CCIIN
CCJIH €Io JIMHCHHBIIH yron CI0 JIMHCHHBII YOl OCTPBIH, €I JIMHEHHBIN YroJ TYNOi,
pasen 90°, T.¢. menbue 90°, T.¢. Boabiie 90°,

@ =90° 0° < @ < 90°

20°

90° < @ < 180°
120° /

Bpems Boimosinenus: 80 Mmun

Tema 5.8 IlepnenoukynapHocms 08yX NIOCKOCEL.

IIpakTnueckoe 3axanue Ne 62 k reme [leprneHAUKyISIPHOCTD ABYX IUIOCKOCTEH.
JAupakTnyeckue equHUNbI: [leprneHuKyIIpHOCTD BYX IUIOCKOCTEH.

3a BEpHO BBHITIOJTHEHHOE 3aJ]aHNe BhICTaBIsieTcs 1 Oamn
3a HeBEpHO BBINOJHEHHOE 3ajaHKe BbicTaBisgercs 0 OamioB
Texcr 3axanus

Bapuanr 1
Tpeyronsaukn ABC u ABD paBHoOenpenHble ¢ ocHoBanueM AB = 18 cm, yrisl npu
OCHOBaHMHM paBHBI cooTBeTcTBeHHO 30° um 60°. Hailitu yrom Mexay IUIOCKOCTSIMH 3THUX
TPEYroJbHUKOB.

Bapuant 2
JIBa paBHOOeapennabix TpeyroibHrka ABC n ABD umeroT obmee ocHoBanne AB. Haiitu

YToJl MEXKAY MIIOCKOCTSIMH 3THX TPEYTOJIbHUKOB, eciii AB =24 cm, AC = 15¢m, AD =13 cm.

Bapwuant 3
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Tpeyronsauku ABC u ABD paBHoOenpenubsie ¢ ocHoBanueM AB = 24 cM, yriasl mpu
OCHOBaHUU paBHBI COOTBETCTBEHHO 45° m 60°. Hailitu yrom Mexay IUIOCKOCTMHU 3THX
TPEYTrOJbHUKOB.

Bapuant 4
JIBa paBHOOeapennsnix TpeyronbHuka ABC u ABD umeror obmee ocnoBanne AB. Haiitu
YTOJI MEXTY TJIOCKOCTSIMH 3THX TPEYroJbHUKOB, eciii AB = 18 cm, AC =9 cm, AD =6 cm.

Bpems Boinosinenus: 80 MuH

IIpakTuyeckoe 3axanue Ne 63 k Teme [lepneHANMKYISIPHOCTD IBYX INIOCKOCTEH.
JAunakTudyeckne exuHunbl: [Ipru3Hak nepneHuKyISIPHOCTH JBYX IJIOCKOCTEH.

3a BEpHO BBITIOJIHEHHOE 3aJ[aHKe BhICTaBIsIeTCs 1 Oamn
3a HEBEPHO BBIIIOJHEHHOE 3aJjaHKe BbicTaBisgercs 0 OamioB
Texcer 3apanus

1. Jau npsmoyronsauk ABCD, B kotopom AB =3 cm, AD =4 cm, MA = 1 cm. OTpe3ok MA

nepneHauKyIspeH K miockoctu ABC.
M

/7

Pue. 145

ITonb3ysch PUCYHKOM, HAUIATE:
1) paccrostare Mexay ToukamMu M u B
2) nnuHy otpezka MD
3) paccrostaue Mexay Toukamu A u C
4) nnuny otpeska BD
5) paccrostaue Mexxay Toukamu M u C
6) romaas Tpeyroasauka MAC

2. Jlan mapayienenumne;y

B, C,

Al

D,

Blo--- F-==7C

Puc.1

a) HazoBure:
1) p€opa, neprnenaukysspHbie k mwiockoctu (DCCy)
2) IIIOCKOCTH, NIEpIIeHANKYIIsIpHbIe peOpy BB1
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0) OnpenennTe B3aMMHOE PACIOJIOKECHHE!

1) mpsimoii CCy u mnockoctu (DCB) )

2) npsmoii D1C1 1 utockoctu (DCB)

3. Jano: A ABC - npsmoyronbhsiit; AM L AC; M & (ABC). lokasats: AC L (AMB).
M

{\N B

Puc2 C

Bpemst BoinmosiHenusi: 80 Mmun

BHeaynuTopHasi camocTtosiTeibHas padora cryaenta Ne3() PaGora ¢ KOHCIEKTOM JICKIMHA U
y4eOHUKOM, COCTAaBJICHHE CIPABOYHBIX TAOIMIl JUIsl CHCTEMAaTH3allMd M 3allOMUHAHUS OCHOBHBIX
ONPEAEIICHUI, TPU3HAKOB U CBOKCTB.

3a BEpHO BBITIOJIHEHHOE 3aJ[aHNe BHICTaBIIsICTCS 1 Oamn
3a HEBEpPHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB
TexkcT 3aganus

flpusHax Ceoiicmeo
Ecnu nnockocTb npoxoguT Ecnu npsamasa, nexawias B ogHoun
yepes nNpsMyto, nepneHgm- 13 HBYX HERREHAVRY IR B
KyNAPHYO npyroﬁ nnocKoc- NAOCKOCTEN, nepneHankynapHa
TW, TO ST NNOCKOCTH NVMHUN VX nepecedveHns, 1o oHa
nepneHguKynspHbl. nepneHanKynspHa u Apyroun
MAOCKOCTW.

MoayJb 6. BekTOpbl 1 KOOPAUHATHI

Tema 6.1 Bexmopwi na nnockocmu u 6 npocmpancmee. /levicmsus Hao eexkmopamu. Paznoowcenue
6eKmopa Ha cOCMAasaAoujue.

IIpakTnueckoe 3amanme Ne 64 k Teme BekTopsl Ha IJIOCKOCTH M B HPOCTPAHCTBE.
JevicTBuda Haa BEKTOpaMu. PasiiokeHrne BEKTOpa Ha COCTABJISIONIHE.

JAupakruvyeckue eauMHuubl: IIpsamoyroinpHas cucreMa KOOpAWMHAT B IIPOCTPAHCTBE.
Bekropsl Ha IUIOCKOCTH M B IIpocTpaHcTBe. JleMCTBUA HaJ BEeKTOpaMu. PasiiokeHue BEeKTopa Ha
COCTAaBJISIOLIHE.

3a BepHO BBITIONHEHHOE 33a/JaHUE BhICTaBIseTCs 1 O6amn
3a HEBEPHO BBITIOJIHEHHOE 3a/1aHne BhicTaBiseTcs (0 OaioB
Texkcr 3apanusa

Bapuanr 1
1. Cdopmynupyiite onpezaeneHue BEKTOpa, €ro JUIMHbI, KOJUTMHEAPHOCTH ABYX HEHYJEBBIX

BEKTOPOB, PABEHCTBA BEKTOPOB, UCIOJIB3Ys N300pakeHHE MapauieNienune/a.
2. [an napamnenenunen MNPQM N, P, Q. Jlokaxute, uto M@ + M,@, = N, P, + NP.
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Bapuant 2
1. Pacckaxure npaBuiia TpeyrojibHUKA CIOKEHUS ABYX BEKTOpoB. [Iponsuttoctpupyiite 3tn

IpaBHJia Ha PUCYHKE
2. Han napamnenenunen MNPQM N, P, Q,. JlokaxuTe, 9TO ﬁj + NP, = N@,.

Bapuanr 3
1. PacckaxuTe 0 mpaBuIIe MapajuiesiorpaMMa CII0KEHHUS IByX BeKTopoB. [Ipomntroctpupyiite

9TO IIPABUJIO HA PUCYHKE.
2. OcHoBaHueM nmupaMuibl ¢ BepmnHoi O siBsiercs napawienorpamm AECD,| nuaroHanu

KOTOPIoO TEPECEKaroTCs B Touke M. Pasnoxkute Bektopsl 0D n OM 1o BekTopam a@ = 0A,

—_— —_

b=0Bué=0C.
Bpems Bbinosnenusi: 80 MuH

BHeaynquTtopHasi caMmocTosiTelbHast padora cryaenta Ne31 Iloctpoenme BekTOopa B
IIPOCTPAHCTBE (OIepesKarolllee J0MAIIHEE 3aJaHUE).
3a BEpHO BBIIIOJIHEHHOE 3ajlaHKe BhICTaBIsAeTCs 1 Oamn

3a HEBEpPHO BBINOJHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB
TexkcT 3apanus

| BapuanT

1. 3anumure KOOpAMHATBI  JAaHHBIX  BCKTOPOB, CCJIM HUX PA3JI0KCHUC 110 KOOPAUWHATHBIM

BEKTOPAaM HMEET BUJ: m =3i -57j; ?:2?; FZ4T_T

—_

2. 3anumwure PA3JI0KCHHUEC JAHHOI'O BEKTOpa a {— 2 ; 1} 10 KOOPAWMHATHBIM BEKTOPAM.

—_—  —  — — — — _—

3. Haiinure koopauHaTel BeKTOpoB ¢ =a +b ; d =a —b , ecm a {—5; O},

—_

b {2; -4}

4. HaiinuTe KOOpIUHATHI BEKTOpa P = 3d , eciu d 5;-1}

_— 1] —  —

5. HM3BectHO, 4TO a {8; -2}, b {2; —3}. HaiinuTe KOOpIMHATHI BeKTOpa M = > a —-4b
6. HaiinuTe KONIMHEApHBIE BEKTOPHI: ?{2; —8}, F {— 4: 2}, 7 {8; — 2}, T <{—1; 4}.
7. Hauepture mpsMOyrojibHyIO cuctemy koopauHaT XOV, BeIOEpUTE KOOPIUHATHBIE BEKTOPHI
I u ] .IloctpoiiTe BEKTOpHI @ {—3;1}, b {O; —4}, c {2; —5}, d {—2; —3}.
Il BapuanT

1. 3anummure KOOpAWHATBI  JAHHBIX  BCKTOPOB, CCIIM HUX PaA3JIOKCHUC 110 KOOPAWHATHBIM

BekTopam mMeeTBua: a =—4i +2j; b =3i; ¢ =] =-2i .

2. 3anummuTe PAa3JI0KCHUEC JAaHHOTO BEKTOpa M {4 y 5} 110 KOOPAWUHATHBIM BEKTOpPAM.

—_ — —_ — —_

3. Haiinure koopauHaTel BeKTOpoB ¢ =a +b ; d =a —b , ecm a {—2; 4},
b {0;-3
4. Haiinure KOOpAMHATHI BEKTOpa ? =- 2;, ectn a {—4 ; 3}
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—_— — —

N3BecTHO, uTO ;{— 2, 4}, F{l; — 2}. Haiinute koopauHatel BekTopa m =3b — a

Haiigure komumHeapHble BEKTOPHI: a— {— 4: 6}, F {3; - 2}, ? {2; - 3}, d— {6; 4}.
Haueptute npssMoyronbHyio cuctemy koopamHaT XOV, BEIOEpUTE KOOPIUHATHBIE BEKTOPHI

_—  —

I u ] .IloctpoiiTe BeKTOPHI ;{4;—1}, b—{—3; 2}, ?{5;0}, T{—Z;—S}.

No o

Bpems BoinosiHeHus: 80 MUH
Tema 6.2 Jleticmeus Hao eekmopamu, 3a0aHHbIMU KOOPOUHAMAMU.

IIpakTuyeckoe 3amanue Ne 65 k Teme JleiicTBus Hajg BEKTOpaMH, 3aJlaHHBIMU
KOOpAWHATaMU.

JqunakTudyeckne eqnmuuubl: KoopauHatel BekTopa. JlelicTBUS Hal BEKTOpamu, 3aJaHHBIMU
KOOpAWHAaTaMH.

3a BepHO BBITIOJIHEHHOE 331aHUE BhICTAaBIsICTCs 1 Oat
3a HEBEPHO BBIMOJHEHHOE 3a/1aHKe BhICcTaBiseTcst 0 6auios
TexkcT 3apanus
BapuanT 1
Tlano: A(3; —1;2); B(x; v 22 — 2z); AB{5;8; 1},
Haiiru: X, y, z.
Bapuant 2
Nano: A(x%y® —3y;—2% — 2); B(L;y® —3; 11z + 2); AB{1;0; —30}.
Haiitu: X, Y, z.
Bapuanr 3
Jlano: A(x; —9;10); B(3;v% z% — z),AB{7; 25; 2}.
Haiitu: X, Y, z.
Bapuanr 4
Jlano: A(x%; —6y +12; —12z — 40); B(4;y° — 2y% 22 + 2); AB{4;0;-2}.
Haiiru: X, y, z.

Bpems BpinmosHenus: 80 MuH

BueaynutopHnasi camocrositesibHasi padora cryaenta Ne32 Pabora ¢ yueOHOI JUTEpaTypoil 1o
TeMe «CymMMa HECKONBKHUX BEKTOpOB. [IpaBuio mapamienenumnena.

3a BepHO BBITIOIHEHHOE 33a/]JaHUE BhICTaBiseTCs 1 O6amn
3a HeBepHO BHIMIOJTHEHHOE 3ajjaHKe BhicTaBiseTcs 0 OannoB
Texcr 3apanusa

Tema 6.3 Dopmyna 0na evivucieHus OIUHbL BEKMOPA, PACCMOAHUE MEHCOY 08YMSL MOUKAMU.

IIpakTnyeckoe 3aganue Ne 66 k Teme dopmyna Juisi BBIYHCICHUS JUIMHBI BEKTOpA,
PacCTOSIHUE MEXY ABYMS TOUKAMMU.

JAupaktudyeckue eauHuubl: Popmyna s BBIYUCIEHUS JIMHBI BEKTOpPA, PACCTOSTHUE
MEXKY ABYMs TOUYKAMHU.

3a BCPHO BBIIIOJIHCHHOC 3a/1aHUC BBICTABJIACTCA 1 Gamn

3a HEeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBseTcs ) 6ayoB
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Tekcr 3apanusa

Bapuanr 1
Jlanbl 1Ba BekTopa af—2;1; —1lub{1;—3; 2} Haifigure|a + EE|H|§| - |EE|
Bapuanr 2
Jlausl 1Ba BekTopa mi{—2; 1; —1}un{l; 3; 2} Haﬁ,uwre|ﬂ — n|ul2m]| — |7l
Bapwuant 3

Jlan pasHoOenpennblii AABC(AC = CB),A(1;—2;1),B (3;2; —3). Bepmuna C nexut Ha

ocu opauHat. Haiiaure momans AAEC,
Bapuant 4

B AABCBC = ACv/3, A(1;—1;1),B(—1;—1; 3). Bepmmna C JIeKUT Ha OTPHUIATEIBHON
nonyocu Oz. Haiinure mmmny meauansl CM.

Bpems Bbinosnenus: 80 MuH
Tema 6.4 Ilpocmetiwue 3a0auu 6 KOOpOUHAMAX

IIpakTnueckoe 3aganue Ne 67 k Teme [Ipocreiiiue 3agaun B KOOpANUHATAX.
JAunaktudeckne exuHunbl: Koopaunatel cepenunbl orpeska. CKalsipHOE MPOU3BEICHUE
BEKTOPOB.

3a BEpHO BBINIOJIHEHHOE 3ajlaHKe BhICTaBIsAeTCs 1 Oamn
3a HEeBEpPHO BBINOJHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB
Teker 3a1aHus

Bapnanr 1
1. Jano: AABC; A (—2;0;1),B(—1;2;3),C(8;—4;9).BM —meauaHa.

Haiitn: xoopauHaTel BEKTOpA BM.
2. Jlauno: a{—6;4;12},|b| = 7; a T b.

Haiitu koopauHAaTHI BEKTOpa b.
Bapuanr 2
1. Jano: AABC; A (—1; 2; 3:],3[1; 0; 4:], C(E; —2; IJ.HM —MeaHuaHa.

Haiitu: koopauHaThl BEKTOpa AM.
2. Jamo: a{—6;4;12}, |b| = 28; a TL b.

Haiitn KoOpAMHATBI BEKTOpa b.
Bapuanr 3
1. Jano: AABC; M, N, K- cepenunsl ctopoH cootBeTcTBeHHO AB, BC, AC.

M(E; —2; 5], N(E.S; —1; 6),1’((-1.5; 1; 2].

Haiitu: xoopaunatet A, B, C.
2. Jano: A(—2;1;2),B(—6;3; —2),Ceocu0Z; AC = BC.

Haiitn: koopaunats! Touku C.

Bpems Boinosinenus: 80 MuH
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IIpakTuyeckoe 3axanue Ne 68 k reme [Ipocreiimue 3anaun B KOOpAUHATAX.
Jupakruyeckue equHunbl: KommuneapHsie BeKTOpbl. KoMIuTaHapHbIE BEKTOPBI.

3a BEpHO BBIIIOJIHEHHOE 3aJlaHKe BbICTaBIIsAeTCs 1 Oamn
3a HEBEPHO BBIIIOJHEHHOE 3aJjaHKe BbicTaBisgercs 0 OamioB
Texcr 3agaHus

B-1

1. Han napamnenenunen ABCDA1B1C1D1. M3006pa3ute Ha pucyHKe BEKTOPHI, paBHbIC:

— —> —> —
1) BC + C1D1 + B1B + D1As;

— —
2) D1C1 — A1B.

— —>
2. ABCDA1B1C1D; — mapamnenenunen. ACy nepecekaer B1D B Touke M. B1D = xDM.

Haiinure x.
—

3. ABCDA:1B1C1D1 — napanmnenenunen. D1C nepecekaer C1D B Touke M. Bripasute Bektop AM

— —
yepe3 Bektopel AD1 u AC.
— —> —
—
4, PABCD — mupamuna, ABCD — napamnenorpamm, PA = a ; PB 2_5 :PC :_(;
— — — —> —>
Bripaszure Bektop PD = X 4epe3 BEKTOpHI a, bu c.

5. B mpaBuinbHoi#t TpeyronsHoil nupamuae DABC otpe3ok DO — Bricota. Paznoxute Bexktop DO
— —> —>
no Bektopam DA, DB u DC.

B-2
1. {an nmapamienenunen ABCDA1B1C1D1. M300pa3ute Ha pucyHKe BEKTOPHI, paBHbIE:
— —> — —>
1) AB + BiB + CD + DA;
— —
2) DB — AB.
— —>
2. ABCDA1B1C1D: — napannenenunen. A1C nepecekaer Bi1D B Touke M. A1C = xCM.
Haiinnre x.
—
3. ABCDA:1B1C1D; — napamnenenunien. AB; mepecekaer A1B B Touke E. Bripaszute Bektop DE
— —>
yepes3 BekTopsl DB1 u DA.
— —> —> —>
4. EABCD — mupamuna, ABCD — mapamtenorpamm, EB = m ; EC =n
— —> — —> —>
Bripaszute Bektop EA = y uyepe3 Bektopsi M , N u p.

—>
;ED = p.
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5. B rerpasape DABC otpesku DE u CF — meauanst rpanun BDC. DE nepecekaer CF B Touke O.

— — — —>
Bripasute BekTop AD uepes Bektopsl AO, AC u AB.

Bpems BoinosiHeHusi: 80 MUH

BueayauropHasi camocrositesibHasi padora cryaenta Ne33 Pemenune MJI3 No3, comepxariee:
3a/1aHus HA BBIYUCIICHUS JUTMHBI BEKTOPA, KOOPJAMHAT BEKTOPA, PACCTOSHUS MEXKY IBYMS TOUKAMHU;
Y 33J1a4d Ha MPUMEHEHHE MeTO0/1a KOOpAUHAT.
IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU
3a BepHO BBINIOJHEHHOE 33aJ]JaHue BhICTaBisieTcs 1 6amn
3a HEBEPHO BBIIIOJHEHHOE 3aJjaHKe BbicTaBisgercs 0 OamioB
Texcr 3agaHus

Pemenue MJI3 Ne3, coxpepikamiee: 3aaHusi Ha BBIYMCICHHUS JJIMHBI BEKTOpPA, KOOPIUHAT
BEKTOPA, PACCTOSIHUS MEXKy IBYMs TOUKAMU U 33/1a4d Ha IPUMEHEHHE MET0/1a KOOpMHAT.

N3 Ne3
Haiitn Haittu
Ne i/t | Berumcaurs, | KOOpAWHA paccTosH
(BapH JIINHY ThbI ue Penmtn 3a71a9y
aHT) BEKTOpa BEKTOpa MExAY
ABuga | 1w
TOYKaMHU
1 a=1{-345} | A(1,2,4), |M(0,2,4), | B npaBuibHOIi TpeyroabHoii npusmeABCA, B, Cy,
B(4,7,2) N(4,7,2) | Bce pebpa KOTOPOIi paBHHI 1,
touka D) — cepenuna pedpad, B,. Haiinure kocuHyc
yria Mmexay npsimeivu AD uBC,.
2 a=1{4129) | A(-1,0,4), | M(0,2,4), | B npaBuibHO#i YeTHIPEXyrOILHOMH THPAMHUIE
B(4,0,2) N(-6,0,2) | SABCD, Bce pebpa KOTOpOIi paB-
Hbl 1, Touku E, K — cepenunsl pebep S5 u
SCcootBeTcTBeHHO. HalinuTe KocHHYC
yria Mexay npsiMmpiMu AE u BK.
3 a=1{-48,5} | A(1,0,4), [M(0,1,0), | Bxy6e ABCDA,B,C,D; touxu E u K — cepeanHsI
B(4,7,7) N(4,7,2) | pebep cOOTBETCTBEHHO
A B uE,C,. Haiinute KOCUHYC yTriia MEeXIy
npsimbiMu AE u BK.
4 a = {6,4,9] A(1,2,1), | M(0,2,4), | B mpaBuiabHOl Tpeyronbuoi npusmeABCA, B, C;,
B(4,1,2) N(0,0,2) | Bce pebpa KoTOpOIi paBHHI 1,
touka I — cepeauna pedpad, 5. Haitnure xocunyc
yria Mexay npsmeivu AD uBC;.
5 a={-7,25} | A(1,04), |M(0,24), B NPaBUJIBHOMN YETHIPEXYTOIBHOM MUpaMusie
B(4,7,1) N(4,4,2) | SABECD, Bce pebpa KOTOpO#i pas-
Hel 1, Touku E, K — cepeaunsl pebep 55 u
SCcootBeTcTBeHHO. HaiiuTte KocuHyc
yrina Mexay npsMeIMUAE u BK,
6 a=1{-105} | A(1,2,0), |[M(0,3,4), | Bxybe ABCDA,B,C,D; touku E u K — cepeauHsl
B(-2,7,2) | N(4,1,2) | pebGep cOOTBETCTBEHHO
A,B,uB,C,. HalinuTe KOCHHYC yria
MexaynpsmbiMu AE n BK.
7 a={—44,0} | A(1,2,-4), | M(7,2,4), | B npaBunbHoii TpeyromnsHoii npusmMeABCA, B, Cy,
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B(4,7,-2) | N(4,0,2) | Bce peOpa KOTOPO#t paBHbI 1,
touka D — cepeauna pedpad, B, . Haiinute kocunyc
yria Mexay npsimeivu AD uBC,.
8 a={-13,1} | A(1,2,3), | M(0,2,4), | B npaBuibHOI 4eTHIPEXyroIbHOMH THPAMHIIE
B(4,7,9) N(4,7,2) | SABCD, Bce pebpa KOTOpOIi paB-
Hbl 1, Touku E, K — cepenunsl pebep S5 u
SCcootBercTBeHHO. Haiinure kocunyc
yria Mexay npsiMeIMuAE u BK.
9 a=1{8-95} | A(1,2,8), |M(924), | Brkybe ABCDA,;B,C;D, touxu E u K — cepenuts
B(4,7,2) N(9,7,2) | pebep cOOTBETCTBEHHO
A,B,uB,C,. HalimuTe KOCUHYC yIJia MEXIY
npsimbiMu AE u BK.
10 a=1{50,—3} | A(1,54), |M(0,2,4), | B npaBunbHoii TpeyroapHoii npusmeABCA, B, Cy,
B(-4,7,-2) | N(4,7,2) | Bce pebpa KOTOpOIi paBHEI 1,
touka ) — cepenuna pedpad, B,. Haiinure kocuHyc
yria Mmexay npsmeivu AD uBC;.
11 a=1{-749} | A(1,2,4), | M(0,2,4), | B npaBuiabHO}i YeTHIPEXyroNbHOI THpaMUIe
B(5,7,2) N(3,7,2) | SABCD, Bce pebpa KOTOPOii paB-
Hbl 1, Touku E, K — cepenunsl pebep S5 u
SCcootBeTcTBeHHO. HaiimuTe KocHHYC
yriaa Mexay npsMeIMUAE u BK,
12 a=1{-448} | AB3,24), |M(0,24), |Bxybe ABCDA,B,CD; touku E u K — cepeanHsl
B(9,7,2) N(9,7,2) | pebep cOOTBETCTBEHHO
A B uE,C,. Haiinure KOCUHYC yriia MEeXIy
npssMbiMu AE u BK
13 a=1{-3,09} | A(8,2,4), |M(0,2,4), | B mpaBuibHOii TpeyroapHoii npusmeABCA, B, Cy,
B(4,7,2) N(4,7,2) | Bce peOpa KOTOpPOIi paBHEI 1,
touka D) — cepenuna pedpad, B,. Haiinure kocuHyc
yria Mmexay npsimeivu AD uBC,.
14 a = {0,0,2} A(0,2,4), | M(0,1,4), | B npaBribHOM YETHIPEX yTOJLHON TTMPAMH/IE
B(0,7,2) N(8,7,2) | SABCD, Bce pebpa KOTOpOIi paB-
Hel 1, Touku E, K — cepeaunsl pebep 55 u
SCcootBercTBeHHO. Haiinnte kocuHyc
yriia Mexay npssMpiMuAE n BK.
15 a={-3,0,5} | AQ224), |M(0,24), |Bkybe ABCDA,B,C,D, touku E u K — cepesuubl
B(9,7,2) N(4,7,2) | pebep cOOTBETCTBEHHO

A B uEB,C,. Haiinute KOCUHYC yTriia MEeXIy
npsiMbiMu AE u BK

Bpems BpinmosaHenus: 80 MuH

Moayas 7. I'eomerpuueckue Tesa

Tema 7.1 [louamue o ceomempuueckom mese u e20 NO8EPXHOCHU.

IIpakTuueckoe 3aganme Ne 69 k Teme [loHATHE O TEOMETPHYECKOM TElE M €ro

IMMOBCPXHOCTH.

)lwlaKanecm[e CAMHUIbI: ITousTue o TCOMETPHUICCKOM TEJIC U €T0 IMMOBEPXHOCTH.
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3a BEpHO BBITIOJIHEHHOE 3a/IaHKE BBICTABIIACTCS 1 Gan
3a HeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBisieTcs ) GaysioB
Texcr 3agaHus
Bapuanr 1
N300pa3uTh BHITYKJIBI MHOTOTPAHHUK.
Bapuant 2
N300pa3uth HEBBIMYKIIBII MHOTOIPaHHUK.
Bpems Boinosinenus: 80 MuH

BHeayauTopHasi camocTosiTeJibHasi padora cryaeHTa Ne34 PaGora ¢ yuyeOHOW JUTEpaTypo u
co3aHue mpe3eHTanuu Ha TeMmy «[ eoMerprdeckue GUTyphl U Telay.
3a BepHO BBINIOJHEHHOE 33aJJaHuE BhICTaBisieTcs 1 6amn

3a HEBEPHO BBIIIOJHEHHOE 3aJjaHKe BbicTaBisgercs 0 OamioB

Tema 7.2 Ilpusma. [lapannenenuneo u e2o ceoticmea.

IIpakTnueckoe 3aganue Ne 70 k reme [Ipusma. [lapannenenunesn u ero cBoiicTaa.
Jdunpakrudeckue ennuunbli: [Ipusma. Buasl npusMm. [lapannenenunen u ero cBOWCTBa.

3a BepHO BBINIOJHEHHOE 33a/JaHUE BhICTaBiseTcs 1 6amn
3a HEeBepHO BHINOJIHEHHOE 33/1aHue BhICTaBIsieTcst 0 0aioB
Tekcr 3a1aHuA
Bapnanr 1
B ocnoBanuu npsimoit ipusmel AEC A, By €y 1eXuT IpsIMOYTOJIbHBIN TPEYTOJIBHUK
ACB(£C=90°).AC = 4,BC = 3.Yepes cropony AC u BepmmHy B npoBeieHa miockocT,
£B{AC = 60°, Haitnure miomaib 00KOBOM MOBEPXHOCTH MPU3MBI.
Bapuanr 2
B ocnoBanuu npsimoii ipusmel AECA, B, €, 1exUT NpSMOYTOIbHBINA TPEYTOJIbHUK
ACB(£C = 90°). Yepes cropony BC u Bepumny A4, nposesena miockocts, £ZBA,C = 30°,
AB = 10,AC = 5. Haiigute mnomaas O0KOBOM MOBEPXHOCTU MPU3MBI.
Bapuanr 3
B npsvom mapannenenunene ABCDA,B,C,D;AB = 1,BC = 7+/3,£ABC = 150° Yepes
nmuaronans AC u BepmHy Fy mpoBeieHa MI0CKOCTh, COCTABIISIONIAS C INIOCKOCTHIO OCHOBAHUS
yron 60°, Haitnure mmomiaas 60KOBOI MOBEPXHOCTH MapasuieNIeUIe 1a.

Bpems BpinmosaHenns: 80 MuH

IIpakTnueckoe 3axanue Ne 71 k reme [Ipusma. [Tapannenenunen u ero cBoicTBa.
JAupakTnyeckue equHuNbI: CeyeHne MpU3Mbl INIOCKOCTHIO.

3a BepHO BBINIOJHEHHOE 3aJJaHue BhICTaBisieTcs 1 6amn
3a HeBEepHO BBINOJHEHHOE 3ajjaHKe BbicTaBisgeTcs 0 OanioB
Tekcr 3axanus
Bapuant Nel.
1. CtopoHa npaBUIIbHOM TPEyroJbHON MPU3MBI paBHa 6 ¢M, a AMaroHanb 60KoBoi rpanu 10 cM.
Haiigure nmomaas 60KOBOM U MOTHON MOBEPXHOCTH MPU3MEIL.
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2. OcHOBaHME MPSIMOM MPU3MBI — POMO CO CTOPOHOH 5 ¢cM 1 TynbiM yriioM 120°. bokoBast
MMOBEPXHOCTb MPU3MBI UMEET TuIomaas 240 cm?. Haitaure miomans cedenus MPU3MBI, IPOXOIAIIEr0 Yepes
00KOBOE peOpO M MEHBIIYIO TMAarOHAh OCHOBAHMSI.

Bapuant Ne2.

1. CtopoHa npaBWIBHOM TPEYTOJbHOW MPU3MBI paBHA 9 cM, a AuaroHaab OOKOBOM rpaHu 15 cwm.
Haiinure momaas 60KOBOM U MOTHON MOBEPXHOCTH MTPU3MBI.

2. OcHOBaHHUE MPSIMOM MPU3MBI — pOMO ¢ ocTphIM yriioM 60°. bokoBoe pedpo npus3mel paBHo 10
CM, a IUIOIIaIb OOKOBOM MOBEPXHOCTH - 240 cM2. HaiiiuTe 10I0Ima s ceueHus MIPU3MBI, IPOXOJISIIETO Yepe3
00KOBOE peOpO ¥ MEHBIIYIO TMAarOHah OCHOBAHHSI.

Bpems Boinosinenus: 80 MuH

IIpakTuyeckoe 3aganue Ne 72 k reme [Ipusma. [lapamnenenumnes u ero cCBOCTBa.
JupakTuyeckue equHUNbI: [loBepXxHOCTH MPU3MBI: OOKOBAsI, MOJIHAS.

3a BEpHO BBIIIOJIHEHHOE 3ajlaHKe BhICTaBIseTCs 1 Oamn
3a HEeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBiseTcs 0 6aysioB
TexkcT 3aganus
3ananme 1.
CropoHa OCHOBaHUS NMPABHIBLHOW UYETHIPEXYTONBHON MPHU3MBI paBHAa 8 €M, a JUaroHajlb MPU3MBI
00pa3yeT ¢ IIOCKOCThI0 OCHOBaHMs yroi 45°. Halijure:

® IMarOHaJIb MPHU3MBbI;
®  YIoJI MEXy JUArOHAIBIO MPU3MbI U IFIOCKOCTHIO
e (OOKOBOII rpaHu;
® TUIONIA/(b OOKOBOM MOBEPXHOCTH MPU3MBI;
o IUIOMIA/Ib CEYEHHUs TPU3MBI ITUIOCKOCTBIO, TPOXOMAIIEH uepe3 CTOPOHY HHUKHETO
OCHOBaHUS U POTUBOIIOIOKHYIO CTOPOHY BEPXHEr0 OCHOBAHUSI.
3ananme 2.

JlaroHasb MpaBUIbHON YETHIPEXYTOILHOM PU3MBI PaBHA 6 CM. H 06PA3yeT ¢ IMIOCKOCTHIO
6okoBoi rpanu yroa 30°. Haiigure:
® CTOPOHY OCHOBaHUS MPU3MBI;
e YIoJI MEXIY AUArOHAIBIO MPH3MBI M INIOCKOCTHIO OCHOBAHMS;
® [UIOMIAab OOKOBOM MOBEPXHOCTH HPU3MBI;
*  WIOWAAb CEYEHUs MNPHU3MBI IUIOCKOCTBIO, MPOXOMALIEH Yepe3 IMaroHaib OCHOBAHWS
MapajuIeNbHO AUAarOHAI TPU3MBEL.

Bpemst BbinmosiHenusi: 80 MuH

BueayauTopHasi camocrositesibHas padora crymeHta Ne3S Iloctpoenue pa3BepTku
T€OMETPUUYECKHUX TEJl U U3rOTOBJICHUE 110 HEM MOJIeNeil TeOMETPUUECKUX Tell.
3a BEpHO BHITIOJIHEHHOE 3a/IaHKE BBICTABIIAECTCS 1 Gan
3a HEBEPHO BHITIOJIHEHHOE 3a/1aHne BhIcTaBisieTcs 0 6aymoB
TekeT 3aganus
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3ananmue 1. MI3roToBUTH MOJEITb T€OMETPUUECKOTO TEJIA.
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3ananmue 2.

1)

2)
3)

4)

5)

Kakas pa3BepTka cooTBeTCTBYET KYOy?

1] ] 2] | 3)

r

Jonomau urypy o pazBepTku Kyoa.
CKOJIBKO JIMITHAX KYOMKOB HA/I0 YOpaTh, YTOOBI MOTyUHIICS Ky0?

1

Kakas pa3BepTka COOTBETCTBYET apauieienumney?

1) 2) 3) ”'4) :
‘ ' z@x - —

CKoybKO KyOUKOB Ha10 J0OABUTH, YTOOBI MOTYIHIICS Ky0?

£
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6) N3 ckonbKUX KyOUKOB CIIOKEH MapalIeIIeuIe?
7)  Kakas pa3BepTka He sBISCTCS pa3BepTKOi Kyda?

1) 22 M 3) m 4) ~
l!!"—‘i | | | |- '._,.’L

8) Kakas pa3BepTka COOTBETCTBYET pa3BePTKE YSThIPEXYroIbHON HpaMuie?

1) [ ] 2) ;‘ﬁ_\‘ 3) ,“\
O <> 00
- b ———
9) Jononuau GUrypy 10 pa3BepTKH KyOa U BEIYUCIIH €ro miomans S=6cm?,  *
== ==
)

) H HH

N3 ckonpKUX KYOUKOB CIIOXKEH Mapauienenumnes?
11) Kakas pa3BepTKa He SBJSICTCS] Pa3BEPTKOM MPU3MBbI?

-
n_A_ 22 A R e

Tema 7.3 Hupamuoa. Ceoticmea napaiiesibHulx cedeHull 8 nupamuoe.

IIpakTnuyeckoe 3axanue Ne 73 k teme [lupamuaa. CBoiicTBa mapaieIbHBIX CEYCHUN B
UpaMue.
JAnnakrundeckne exmHunbl: [lupamuaa.
3a BEpHO BBHITIOJIHEHHOE 3aJIaHUE BBICTaBIIsAeTCs 1 Oamn
3a HeBepHO BHIMIOJHEHHOE 3ajjaHKe BbicTaBiuseTcs ) OannoB
TexeT 3aganus

Bapnanr 1
OcHoBaHMe UPaMHJIbI — IPSIMOYTOJBHUK €O CTOpoHamH 6 U 8 cM. BricoTa nupamuibl
paBHa 12 cM U IPOXOJUT uepe3 TOUKY MepeceueHus Auaronaneii ocHopanus. Haiinure 6oxoBbie
peOpa mupaMuIbI.
Bapuanr 2
B npaBuibHOM 4eTHIPEXyroabHONM MUPaMHIE CTOPOHA OCHOBAHUS paBHA 6 CM, a yroj
HaKJIOHa OOKOBOM I'paHM K IJIOCKOCTH ocHOBaHus paBeH 60°. Haiinure 60koBOe pedpo nupamMuibl.
Bapuanr 3
OcHoBaHMEM NUPaMUIBI SBIISETCS TPEYTOIBHUK cO cTopoHaMu 12 cm, 10 em 1 10 cm.
Kax/1as O0KOBasi IpaHb HAKJIOHEHA K OCHOBaHUIO 1oA yriioMm 45°. Haiinure miomaab mogHon
MIOBEPXHOCTU ITUPAMU/IBI.

Bpems Boinosinenus: 80 MuH

IIpakTnueckoe 3aganue Ne 74 x teme Ilupamupa. CBoiicTBa mapajiiesIbHbIX CEYEHUU B
npamMu/Ie.
JAupakTudyeckue ennHUunbI: CBOMCTBA MApAIJIEIbHBIX CEYEHUN B MUPaAMU/IE.
3a BEpHO BHITIOJIHEHHOE 3a/IaHNUE BBICTaBIsIeTCs 1 Oan
3a HeBepHO BHIMIOTHEHHOE 3ajaHue BhicTaBisercs 0 0annoB
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TexcT 3apanus

Bapuant 1

Nel. Iloctpoiite ceueHue napajuienenuneaa
10 TPEM TOYKaM, PACIOJI0KEHHBIM TaK, KaK
IIOKa3aHO HA PUCYHKE:

a)
°® G
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A l D4
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A D
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/
/
/
A D

No2. (3amaua Ha UCTIOJIB30BAaHNE CBOMCTB
napauIeIbHOCTH TPSIMON U TIJIOCKOCTH).

Ha pucynkax n300paxeHbl TUpaMHJIBI.
ITocToiiTe ceueHus 3TUX MUPAMHU]L
IUIOCKOCTBIO, IPOXOASILEN Yepe3 IPSIMYIO

MK v Touky E, 3Has1, uto MK||AB, Touka E
NpUHAUIEKUT TIockocTh (ABC). Ipu
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IIOCTPOCHUHU UCIIOIB3YITE JIMHEUKY U
YTOJIBHHUK.

6)

Ne3. (3amaua Ha UCTIOJIB30BAaHUE CBOMCTB
napauieIbHbIX MIJIOCKOCTEH).

Han ky6 ABC/[A1B1Cy/[1. Jokaxwure,
4yro cedeHue Kyba miuockoctbio A1C1K, rae
touka K - cepenuna /[C - Tpamnenus.
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Ne4. TlocTpouTh ceueHre MHOTOTPAaHHHUKA
IUTOCKOCTBI0, MPOXOSIIeH uepe3 Touku M, P,
S, ecnu S IPUHAIEKUT TIOCKOCTH 0.



K Ne2. (3amaua Ha UCTIOJIB30BAaHUE CBOMCTB
NapajIeIbHOCTH MIPSIMON U TUIOCKOCTH).

C Ha pucynkax n300paxeHbl TUPaMUJIbIL.
[TocToiiTe ceueHus 3TUX TUpaMUL
A ) IUIOCKOCTBIO, MMPOXOISIIEH Yepe3 MPSAMYIO
MK wu touky E, 3Has, uro MK||AB, Touka E
npuHaIEKUT 1ockoct (ABC). Ilpu
NeoS. TBopueckoe 3aganue. MOCTPOEHUH UCIIOJIb3YUTE JIMHEUKY U
YTOJIbHUK.
CocraBUTh JB€ 337a4d Ha IOCTPOCHHE
CEYEHUI MHOTOTPAHHHUKOB C UCIIOJIb30BAHUEM
MOJIyYEHHBIX 3HAHUM.

Bapuant 2
Nel. IloctpoiiTe ceueHue napasienenumnena

10 TPEM TOYKaM, PACIIOJIOKCHHLIM TaK, KaK
IMOKAa3aHO Ha PUCYHKCE!

a)
a)
G,
I
.l
A ' Ds
|
|
|
|
I
I
Bf----e-7L
/
/
A L' D Ne3. (3amaua Ha UCTIOJIB30BAaHUE CBOMCTB
5) MapajuieIbHbIX MJIOCKOCTEH ).
Han ky6 ABC/[A1B1Cy/[1. Jokaxwure,
° C,. 4TO cedeHue Kyba tiockocThio A1B1K -
l rapajiesorpamMmm.
L
|
A f— D C,
I
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r Af— D
| I
Lo }
R --C L
/ Bj------- -
/ /
/ /
A A P
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Ne4. TTocTpouTh ceueHre MHOTOTPaHHUKA NoS. TBopueckoe 3aganue.

IJIOCKOCTBIO, IMTPOXOIAILIEH uepe3 ToUuku M, P,

S, ecnu S MPUHAIJICKUT TUIOCKOCTH Q. CocraBUTh JBE€ 337aud Ha IOCTPOCHHUE
CEYEHUI MHOTOTPAaHHHUKOB C UCIIOJIb30BAHUEM

C, MOJIYYEHHBIX 3HAHUI.

Bpemsi BoinmosiHenusi: 80 MuH

IIpakTnueckoe 3aganue Ne 75 k reme [lupamua. CBoiicTBa nmapajiesbHbIX CEUEHUN B TUPAMU/IE.
JAupakTnyeckue equHuNbI: [loBepXHOCTH NUpaMHIbI.

3a BEpHO BBHITIOJIHEHHOE 33J[aHNe BHICTaBIIsICTCS 1 Oan

3a HEeBepHO BBINOJIHEHHOE 33/1aHue BbicTaBiseTcs 0 6aysioB
TexkcT 3aganus

Bapmuanr 1

3aganue 1. Paccmotpum npsimoyronbnbiil napamnenenunesq ABCDA1B1CiDi. [Toctpouts ceuenue,
npoxozasiee yepe3 Touku M, N, L.

B. N e
A ,
Me B | C
A L D

3ananue 2. [Toctpouts ceuenue miockocthio MNP. (ITogckaszka: BCHOMHHTE pelIeHUE TOMAITHUX 3a/1a4 ’
MPUMEHUTE UX JUIS IOCTPOCHHUS).

D

Bapmuanr 2
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3ananmel . [TocTpouth ceueHue MIOCKOCTHIO, MPOXOASIEH yepe3 Touky M, mapajijieibHO OCHOBAHUIO
ABC.

D

Bpemsi BoinmosiHenusi: 80 MuH

Tema 7.4 Ilonamue o npasuibHbIX MHO202PAHHUKAX.

IIpakTuyeckoe 3aganue Ne 76 k Teme [loHATHE O MPABWIBHBIX MHOTOTPAaHHUKAX.
JunakTudyeckue eTUHUNBI: [IpaBuIbHBIC MHOTOTPAHHUKH.
3a BepHO BBINIOJHEHHOE 3a/JaHuE BhICTaBisieTcs 1 6amn
3a HEBEPHO BHITIOJIHEHHOE 3a/1aHKe BhIcTaBisieTcs 0 6ayioB
TekcT 3apannsa
Bapuanr 1
e BricoTa mpaBUIBHOTO TeTpadapa paBHa 6 cMm. HalioguTte pebpo TeTpasapa.

e Tlocrpoiite ceuenne kyoa ABCDA1B1CiD: miockocTsio, mpoxoasieit yepe3 auaronHans BiD u
BepiinHy Ai. Byner nu niockocTh ceuyeHus MIOCKOCTbI0 CHMMETPHUH KyOa?

Paccrosaue MCXKAY ABYMA NPOTUBOJICKAIIUMU BCPHIMHAMU IIPABUJIIBHOI'O0 OKTasApa paBHO d.
HaﬁHHTe rmjonrazb MOBEPXHOCTU OKTAd3ApaA.

Bapuanr 2

e Jluaronans KyOa paBHa 6 V3 cm. Haiiaure miomas rpaHu Kyoa.

e Tlocrpoiite ceueHue npasuiabHOro Terpa’apa DABC minockocTbio, npoxozsmieit uepes pedpo DA u
cepenuny pedpa BC. Byzner mu mi1ockocTh c€UeHHs IIIOCKOCTHI0 CHMMETPHH TETpadIpa?

CeueHre MPaBWIBHOTO OKTad/pa, IUIOCKOCTh KOTOPOTO SIBJISIETCS TUIOCKOCTHIO CHUMMETPUH
OKTadJipa, UMeeT IuIomans S. HaliuTe miomaas MoBepXHOCTH OKTadIpa.

Bapwuanr 3

e [lnmomane cedenus mpaBmwibHOTO TeTpadapa DABC, mpoxomsmiero depe3 pedpo AC u cepequHy
pebpa DB, paBna 9 V2 oM Haiiaure miomas nosHoit MMOBEPXHOCTH TETpadapa.
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e TIlocrpoiite ceuenue kyoa ABCDA1B1C1D1, mpoxomsiero yepe3 BepmuHy A u cepeauny pedep
A1B1u B1Ci. Byzer i1 mitockocTh CHMMETPUH JAHHOTO CEYECHHUS TNIOCKOCThI0 CHMMETPUH KyOa?

e Cepeaunbl pebOep MPaBUIBHOTO TETpadJpa SBIAIOTCA BEPUIMHAMHU IPABHIIBHOTO OKTa’pa
HaiinuTe miomans NoBEpXHOCTH OKTa3/pa, €CIIM BbICOTA TeTpa’ipa pasHa H.

Bpemst BoinmosiHenusi: 80 MuH

BueayauropHasi camocTosiTesibHasi padora cryaenTa Ne36 BoinonHeHre HHIUBUIYAIBHOTO MPOEKTA HA
temy «llomynpaBuiabHble MHOTOTPAHHUKI.

3a BepHO BHINIOJHEHHOE 3a/]aHuE BhICTaBisieTcs 1 6amn

3a HeBepHO BBIMOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 0amioB

Tema 7.5 Ilosepxnocmu epawenus. Tena epawenus. L{ununop u kouyc.

IIpakTuyeckoe 3aganme Ne 77 x teme IloBepxHoctu Bpamenus. Tena Bpamienus. Lumuaap u
KOHYC.
JAunakTudyeckne exuHunbl: [loBepxHocTu BpamieHus. Tena BpalieHus.

3a BEpHO BBITIOJIHEHHOE 3a/IaHKE BBICTABIIACTCS 1 Gan
3a HEBEPHO BBITIOJIHEHHOE 3a/1aHKe BhIcTaBisieTcs 0 OayioB
Tekcer 3aganus

BapuanT 1
1. OceBoe cedeHme LMIMHApPA — KBajApaT, ILIOMAAh OCHOBAHMA IMIMHApAa paBHA 167 cM2,
Haitgure nomaas NOBEPXHOCTH LMJIMH/IPA.
2. BricoTta koHyca paBHa 6 CM, yroJ IpH BepUIMHE 0CEBOro ceueHus paseHn 120°. Haitnure:
a) IUIOLIAa/lb CEYEHHUs KOHYCa IUJIOCKOCTBIO, MPOXOASIIEeNd uepe3 JBe 00pas3yrollue, yrojl Mexay
KoTopeiMH 30°;
0) rromrab OOKOBOM MOBEPXHOCTH KOHYCA.

BapuanT 2
1. OceBoe ceueHwe LWIMHIpa — KBaJpaT, AuWaroHaab KoTtoporo 4 cm. Haiigure miomans
MIOBEPXHOCTH IIHITHHIIPA.

2. Paguyc ocHOBaHMS KOHYyca paBeH 6 cM, a 00pa3yrolas HakJOHeHa K MJIOCKOCTH OCHOBAHMS O[]
yraom 30°. Haiigure:

a) IUIOLIA/lb CEYEHMs KOHyca IIJIOCKOCTBbIO, MPOXOJIIel uepe3 JiBe 00pas3yrolue, Yroia MexIy
KoTOophIMH 60°;
0) rromaab 60KOBOM MOBEPXHOCTH KOHYCA.

Bpems BpimosHenus: 80 MuH

IIpakTuuyeckoe 3aganme Ne 78 k teme IloBepxHoctu Bpamenus. Tena Bpamenus. Humuanp u
KOHYC.
JAupakruyeckue exuHunbl: [{MimHIp u KoHYC.

3a BepHO BHITIOJHEHHOE 33aJJaHUE BhICTaBisAeTCs 1 Oamn
3a HeBepHO BHIMIOJHEHHOE 3ajjaHue BhicTaBisiercs 0 6amioB
Texkcr 3apanusa
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3ananue 1. J/[uaronans pa3BepTKu OOKOBOI MOBEPXHOCTH LUJIMHJIPA COCTABISET CO CTOPOHOW OCHOBAHUS
pasBepTku yroi ¢. Haiiure yrom Mexy TuaroHaabio OCEBOTO CEUEHUS U MNIOCKOCTHEO OCHOBAHMSI.
3aganue 2. Uepes o0pa3yromnlyro MUIMHAPA MTPOBEEHO JBa CEUCHUs, U3 KOTOPBIX OAHO oceBoe. [Lmomans
MeHBIIEro U3 cedeHuil pasHa Q. Yrom Mexay miuockoctamu ceuenuii pasuo 60°. Haiinute miomrais
OCEBOI'0 CEYEHHS.

3ananue 3. ABCD u EFKL — nBa B3auMHO MepreHIUKYISIPHBIX OCEBBIX CEUCHHUS IUIMHAPA, mpuueM AD
u EL — nmametpbl ogHOrO OocHOBaHMS. M — cepenuna obpasyromeir AB, ML LAcC. [Imomane ocesBoro
cedeHus paBHa 4. Haiitu muiomiaab MOBEpXHOCTH IMIIMHIPA.

Bpems Boinosinenus: 80 MuH.

BueayauropHasi camocTosiTeJibHasi padora crygeHta Ne37 IlocTpoeHne OCeBBIX CEUEHHH M CEUCHUH,
NapajuleIbHbIX OCHOBAaHUIO KOHYCA U HUIUHAPA.

3a BepHO BHITIOJHEHHOE 33J]aHUE BhICTaBisieTcs 1 6amn

3a HeBepHO BHIMOJIHEHHOE 3ajjaHKe BbicTaBisercs 0 OannoB

TexkcT 3agaHus
3aganue 1. Iloctpoiite ceueHue mnapajienenuneaa IIOCKOCTbIO, Mmpoxoasduei yepe3 Touku E u P u

B [«

napajuIeJbHO MPSMOH a.
3ananme 2. [Toctpoiite ceuenne TeTpadapa DABC miockocthio, mpoxoasiiei yepes Touku P, M u K, rie
PeAD, MeDB, KeBC, npuuem AP=PD u DM=MB.

3aganue 3. [lan xy0, peOpo KOTOpPOro paBHO 4 CM. IMaroHadl OCHOBaHUi mepecekaroTcst B Touka O u Ox.
P — cepequna AD, T — cepenuna CD. IMoctpoiite ceueHne mapauielienuneia mIoCKOCThIO, TIPOXOISIIeH
yepe3 Touku P u T u cepeauny otpeska OO:1. Haiinure momanas cedeHusl.

Tema 7.6 Llap u cghepa. Bzaummoe pacnonodcenue niockocmu u wapa. Kacamenvhas niockocme K
chepe.

IMpakTuyeckoe 3ananme Ne 79 x teme Illap u cdepa. B3aumHoe pacmosioxkeHne TUIOCKOCTH U
nrapa. KacarenpHast IiIocKoCTb K cdepe.

JupakTnyeckue equHunbl: ap u chepa. B3aumHoe pacnonoxeHue niocKoCTy U mapa.
KacarenbHas miockocTs Kk cdepe.

3a BepHO BHITIOJHEHHOE 33aJJaHUE BhICTaBisAeTCs 1 O6amn
3a HeBepHO BHIMIOTHEHHOE 3ajaHKe BhicTaBisercs ) 0annoB
TekcT 3agaHusa
Bapnanr 1
1. Ceuenue mapa miomazapo 5 = 167 cM? HaxoUTCS HA paccTostHuU 3 ¢M OT LieHTpa mapa. Haiinure

rjiongazab €ro NOBEPXHOCTHU.
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2. Hano: mrap, AC = d, #BAO = 45° Haiit: 5 ..

Bapuant 2
1. Kcodepe c 5 = 64mcm™ mpoBeieHa KacarenbHas INIOCKOCTh. KpoTyaiiiiee paccTosiHuE OT TOUKH A,

JIeKAIIeH B 3TOM TJIOCKOCTH, JI0 TaHHOU cdeprl paBHO 1 cM. HaliTu paccTosiHue OT TOYKH A 70 TOYKH
KacaHus cepbl C MITOCKOCTHIO.

2. Jlano: map, £BAO0 = 30°, 5., = 75 cm”. Haiitu AC.

Bapuant 3
1. JIBa B3aMMHO NIEPIICHIUKYISIPHBIX CeueHUs chepbl paBHOYIAICHBI OT e¢ eHTpa. [Ipu 3Tom neHTp

chepbl HAXOAUTCS HA PACCTOSTHUM 4V 2 CM OT OOIIIeH XOp/Ibl 3TUX CeYeHHH, paBHOU 6 cMm. Haiiaute
TJI01a b ChEepHl.
2. Mano: map, Cyypp coq = 57 cM, LEAO0 = 60°. Haiitu: AC.

Bpems Boinosinenus: 80 MuH

IIpakTuyeckoe 3aganme Ne 80 x teme Illap u chepa. BzaumHoe pacmosiokeHHE IUIOCKOCTH H
mrapa. KacarenpHast IiockocTs K cdepe.

JAunakTudeckne eIuHuIbl: B3anMHoe pacnosioxkeHue IocKocTy U mapa. Kacarenbnas
IUIOCKOCTH K cdepe.

3a BEpHO BBHITIOJIHEHHOE 3aJIaHUE BBICTaBIIsAeTCS 1 Gayut
3a HEBEPHO BBITIOJIHEHHOE 33J1aHKe BhIcTaBisgeTcs 0 OayioB
Tekcer 3aganus

3aganue 1. Paguyc cdepsl paBed 112 cm. Touka, nexainas Ha IIIOCKOCTH, KacaTeNbHOM K cdepe, yaaneHa
OT TOYKHM KacaHus Ha 15 cm. HaliguTe paccrosiHue OT 3TOM TOYKH J0 OybKaifiien K Hel TOuku cepsl.

3aganue 2. Bce ctoponsl TpeyronbHuka ABC kacaroTcst cdepsl paguyca 5 cm. Haiinute paccrosiHue OT
1eHTpa cdepsl 10 MITOCKOCTH TpeyroiabHuka, eciu AB=13cm, BC=14cMm, CA=15cMm

Bpemst BoinmosiHenusi: 80 MUH.
Tema 7.7 Obvemuvl ceomempuieckux mei.

IMpakTuyeckoe 3axanue Ne 82 k reme OObEMbI T€OMETPUIESCKUX TEI.
Junaktnyeckue eIMHULBbI: O0bEM reOMETPHUECKOTO Tea.

3a BEpHO BBHINIOJIHEHHOE 33J[aHKe BhICTaBIsIeTCs 1 Oan
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3a HEBEPHO BBITIOJIHEHHOE 3a/1aHNe BhIcTaBisieTcs 0 6aymoB
TekceT 3aganus

BapuanT 1

1. V3smepeHus MpsSMOYrobHOTO TMapajuiesienuiena paBael 2,5 cM, 5 cm u 5 cm. Haliogute pebpo
Ky0a, 00beM KOTOpOro B JiBa pa3a 0oJiblle 00beMa JaHHOTO Napayiesienue/a.

2. Haiinure o6bem npsimoii ipusmbl ABCA1B1C1, ecmn £ ACB =90°, £ BAC = 30°,

AB =a, CB = BB:.

Bapuanr 2
1. 3mepenust mpsiMOyroIbHOTO Tapajieenuneaa paBasl 2 cM, 6 cM u 6 cM. Haiinure pedbpo kyoa,
00BEM KOTOPOTO B TPH pa3a OoJibie 00beMa JaHHOTO Mapaljiesienunesaa.
2. Haiinute o6bem npsimoit ipusmbl ABCA1B1Cy, eciu £ ACB = 90°, AB = BB1 =a, AC = CB.
BapuanTt 3

1. Anodema mnpaBUIBHON TPEYroJbHOW NHpaMHIbl paBHa 4 CM, a ABYI'PaHHBI yroi IpH
ocHOBaHMM paBeH 60°. Halimure 00beM MUpaMu/IbI.

2. B umnusap BnucaHa npusMa. OCHOBaHHMEM HIPU3MBI CIYKUT MPSMOYTOJIbHBIA TPEYrojbHHUK,
KaTeT KOTOpOTO paBeH 2a, a mpuiexammii yron paseH 60°. [lmaronanp Oosbiieid OOKOBOM
TpaHd TPU3MBI COCTAaBIISIET C IUIOCKOCTBIO €€ OCHOBaHUS yron B 45°. Haiinute o0bem
LIUJIAHAPA.

Bapuanr 4

1. BoxoBoe peOpo MpaBHILHOW TPEYTOJIBHOW MHUPAMHJIBI PAaBHO 6 CM M COCTABIISET C IJIOCKOCTHIO
ocHoBaHus yroin B 60°. Haligute 06beM nUpaMu/Ibl.

2. B konyc Bnucana nupamujga. OCHOBaHUEM MUPAMUABI CIYXKHUT IPSIMOYTOJIbHbIN TPEYroJbHHUK,
KaTeT KOTOpOro paBeH 2a, a mnpuiexaumuil yron paseH 30°. bokoBas rpaHb NUpamubl,
IIPOXOA1Iasl Yepe3 NaHHBIM KaTeT, COCTABIAET ¢ INIOCKOCThIO OCHOBaHUA yroa B 45°. Haiinure
00BbeM KOoHYca.

Bpems Boinosinenus: 80 MuH

IMpakruyeckoe 3axanue Ne 83 k reme OObEMbI T€OMETPUIECKUX TE.
JunakTuyeckue exnHANBI: OOBEM MPU3MBI, ITUPAMUJIBL.

3a BEpHO BBHINOJIHEHHOE 33JlaHNe BhICTaBIseTCs 1 Oamn
3a HEeBEpHO BBINIOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 0amioB
Teker 3a1aHus
3aganue 1. OTBETUTH HA JaHHBIE BONPOCHI.
1) Bo ckoinbko pa3 yBenuuutcs o0beM nupaMuisl (puc 1), eciiu ee BBICOTY YBEIMYHUTH B YEThIpe pa3a’?
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2) Bo ckonbko pa3 yBenwuMTCS IUIONMIAAL MOBEPXHOCTH mupamunbl (puc 1), ecnm Bce ee pedpa
5

YBEJIMYUTH B 2 pasza? B ¢ (puc.1)

3) B npasunbHOl TpeyronsHoi nupamuae SABC (puc 2) Menuanbl OCHOBaHUS IIEPECEKAIOTCS B TOUKE
s

C

P, O0bem tupamubl pasen 1, PS = 1. Haiimure miomans tpeyronsauka ABC, (puc

2)
4) Haiimure 00beM MHOTOIpaHHMKA, BEPUIMHAMM KOTOporo siinstorcs touku A, B, C, D, E F Aj
IPaBWILHON HIecTHyrobHol mpusmel ABCDEFA|B|C1DiE\Fi, ninomans 0CHOBaHMs KOTOPOM paBHa 4, a

A
Fl-7
OoxoBoe pedpo paBHO 3. 4 B
5) O6bem kybOa paBen 132. Haiinutre o0BbeM YeThIPEXyroJbHOM MUPaMHIbI, OCHOBAHHUEM KOTOPOI

ABJIIETCS TpaHb Ky0a, a BEpUIMHOMN - LIEHTp Ky0a. L=
6) Yepes cpeAHIO0 JIMHUIO OCHOBAHMSI TPEYTOJIbHON NPU3MBI IIPOBEJEHA IIIOCKOCTh, apajuleIbHas

O6okxoBOoMy pebpy. OOBEM OTCEUeHHOW TPEYyroyibHOM mpu3Mbl paBeH 23,5. Haiinmure oO0beM HCXOIHOM
MIPU3MBI.

Bpems BbInosHeHus : 45 MUH.

IIpakTnuyeckoe 3axanue Ne 84 k reme OObEMbI F€OMETPUUECKUX TEN.
JupakTnyeckue equHunbl: O0beM UINHIpPA, KOHYCA, I1apa.

3a BepHO BBINIOJHEHHOE 3aJ]aHuE BhICTaBisieTcs 1 6amn
3a HEeBEpHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OannoB
Teker 3a1aHus
1)  Cedenue MIIHHApA, MapAIETLHOE €r0 OCH, OTCEKAET OT OKPYKHOCTH OCHOBaHHMs ayry 120°,
Pangunyc ocHOBaHMs IMIMHIpPA paBeH R, a yroia Mexay IuaroHajablo CEYeHHs U OCBIO IIMIIUHIpa
pasen 30°. HaiimuTe 00BEM mumuHIpa.
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2)  Yepes BepmMHY KOHYyCa POBEJIEHA TIOCKOCTB 1oj1 yrioM 60° K MI0CKOCTH OCHOBaHUSA U
TepeceKarolas OCHOBaHUE 110 XOpjie, cTarusatomeii 1yry 60°. Bricora konyca pasna 4,3. Haiigure
00bEM KOHYCA.

3)  Oo6pas3yromas koHyca paBHa 10, a riomaap ero 00KoBoi moBepxHocTH paBHa 60 . Haiitu oObem
BITMCAHHOTO B KOHYC ILIapa.

Bpemsi BoinmosiHenusi: 80 MuH.
Tema 7.8 Inowaodws nosepxnocmeii ceomempudeckux mei

IIpakTunyeckoe 3aganue Ne 85 k reme [Liomans moBepxHOCTEH T€OMETPUIESCKUX TEI.

I[m]aKaneche eqimHuNbl: Il1omans MMOBCPXHOCTU TI'COMCTPHUYCCKOIO TCJIaA. IInomane
MMOBCPXHOCTU IIPU3MBI U ITUPAMHUIbL

3a BEpHO BBHINIOJIHEHHOE 3ajlaHue BICTaBIseTCs 1 Oamn
3a HEeBEpPHO BBIIOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB

TexkcT 3agaHus
Bapnanr 1
1. Cropona npaBUJIbHON TPEYroibHON MUpaMUIbl paBHA 3CM, a Yrojl MEXIYy I'paHbl0 U OCHOBaHHEM
nupamuibl paseH 45°.Haiiaure miomiaib NOIHOM MOBEPXHOCTH MUPAMUIBI.
2. OcHoBaHHE TPSIMOI TPU3MBI — POMO cO cTOpoHOH 12¢cMm 1 yriiom 60°.MeHbIas quaroHanb MPA3MbI
paBHa 13cm. Haiinure niomaas 60KOBOM MOBEPXHOCTH MPU3MBI.
Bapuanr 2
1. OcnoBanue npsMOi IpU3Mbl — poMO C MEHbILIEH AUaroHaabo ScM U yrioM 120°. Menbias
JIMaroHaib MPU3MbI 00pa3yeT yroi 45° ¢ IOCKOCThIO OcHOBaHUA. Haiiaure miomans 60koBOH
MOBEPXHOCTHU IPU3MBI.
2. BricoTa ocHOBaHMs NpPaBUJIBHON TPEyroJibHOW MHpaMHIbl paBHA 3CM, a yroil Mexay OOKOBOM
I'PaHbIO U OCHOBAaHMEM IUpaMu/bl paBeH 45°. Haiinure miomans noJHOW NOBEPXHOCTH TUPAMU/IBIL.
Bapuanr 3
1. BoicoTa mpaBMIIBHOM YETHIPEXYrOJIbHOM MHUpaMHIbl paBHAa 8CM, CTOpPOHA €€ OCHOBaHUsS 12cM.
Boruncnure nnmHy 60koBOro pedpa nupamuabl U 1iomaab O0KOBOM MOBEPXHOCTH MUPAMUIBL.
2. BpicoTa npaBWIIbHON YeTHIPEXyroiabHOM npu3Mbl paBHa 10cM. CTOpOHA OCHOBaHUS MPU3MBI paBHA
12¢cm. Briuncnure miiomnaas NoJHOM MOBEPXHOCTH MPU3MBI.

Bpems Bbinosnenusi: 80 MuH

IIpakTnyeckoe 3aganue Ne 86 k Teme [nomans noBepxHOCTEH T€OMETPUIECKUX TEI.
JAunpakTudyeckue enmHUuNb: [10101a1b MOBEPXHOCTH HWIMHAPA, KOHYCA U 1Iapa.

3a BepHO BBINIOJHEHHOE 3aJJaHUE BhICTaBisieTcs 1 6amn
3a HEeBEpHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OanioB

Teker 3axanus
Bapuanr 1
1. OcnoBanus npsiMoii pU3MbI — poMO co cTOpoHOMU 5 cM U TynbiM yrioMm 120°. BokoBas

MOBEPXHOCTh MPU3MBI UMeeT momaab 240 cM~. Haiiaure muiomaas ce4eHus MPU3MBI,
MIPOXOJISIIETO Yepe3 O0KOBOE peOpOo M MEHBIIYIO JUATOHAb OCHOBAHUSI.
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CropoHa npaBuIbHON TPEYroJIbHOM NUpaMusl paBHa 6 cM, a BbicoTa v 13 cm. Haiinure miiomans
OOKOBO OBEPXHOCTHU MUPAMHU/IBL.

Bapuanr 2
OcHoBaHue psAMOI TPU3MBI — poMO ¢ ocTpbIM yriiom 60°, bokoBoe pedpo nmpusmsl paBHo 10 cm, a

momak 60koBoit moBepxHocTH 240 cv”. Haiiute miomanb cedeH s IIPH3MBI, IPOXOSIIET0
yepe3 00KOBOE peOpO U MEHBIIYIO AMATOHAb OCHOBAHUSI.

BokoBoe pebpo mpaBuILHOM TPEYroIbHOM MUPAMUJIBI PABHO 5 CM, a BBICOTA V13 cm. Haiinute
TUIOMIA/Ib OOKOBOM TTOBEPXHOCTH MUPAMUJIBI.

Bapuant 3
OcHoBaHue npsiMoro napauienenuneaa — pom6. Haiiaure miomanbs 60KkoBOM MOBEPXHOCTH
napajuieNienuIe/1a, eCliv TUIOIIAIU ero TUaroHalbHbIX ceueHui P u Q.

OcHoBaHME IUPaMU/JIbI IPSIMOYTOJIbHBIN TPEYTOJIBHUK C KaTeTOM 44/ 3 CM M IPOTHUBOJIEKALTUM
yriom 60°. Bece 60koBble pebpa mupamuibl HAKJIOHEHbI K INIOCKOCTH OCHOBAHMSI 1101 yIiIoM 45°,
HaiinuTe miomaas O0OKOBOM MOBEPXHOCTH MUPAMHIBL.

Bapuant 4
JlmaroHaibHOE CEUeHHE MPABUILHON YeTHIPEXYTroIbHOM MpU3MBbl MeeT momians Q. Haiiaure
IUI0IAb OOKOBOM MOBEPXHOCTU IPU3MBI.
OcHoBaHME TUPaMU/JIbl — IPSIMOYTOJIBHBIM TPEYTOJIbHUK € OCcTpbIM yriioM 30°. BeicoTa nupamuisl

paBHa 4 cM 1 00pazyeT co BceMu O0KOBbIMH pebpamu yriibl 45°. Haliaure miomianb 60KoBOH
MOBEPXHOCTH TTUPAMU/IBI.

Bpems BoinosiHenusi: 80 Mmun

BueaynuTopHasi camocTosiTesibHas padora cryaeHTa Ne40 CocraBieHHe ClIOBapsi OCHOBHBIX TTOHATHN
10 TEMEC ((HJIOHIaI[I/I 1 00BbEMBI rCOMCTPHUICCKUX TCID».

3a BCEPHO BBIIIOJIHCHHOC 3a/IaHUC BBICTABJIACTCA 1 Gamn

3a HeBEpHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisercs 0 OamioB

Tekcer 3aganus

TENA BPALLEHUSA

OBBEM | nnowAdb NOBEPXHOCTU
x> T L 1 S = Soen + Ssox = TR? + WRL
" V = nR%h - °"2" oo Vo= §Soc" ) L — obpasyomas
__®%J R — paauyc ocHoBaHusA = 2mR* + 2nRh EEZ D, :

L=+R?+h?
unanHap h — BbicoTa KOHYC
4 3 2
V= §7IR S =4nR

Moayas 8. [Ipou3BoaHas U ee NPUJIOKEHUS

Tema 8.1 Ilonsamue npou3eoonoil. Beiuucnenue npousgooHbIx
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IIpakTuyeckoe 3axanue Ne 87 k teme [lonsiTue mpousBoaHOM. Beruncienne npon3BoIHBIX
Jdupaktudeckue exmHuubl: [lonstue nponsBoaHoil. IIpaBuiia BeIuKCIEHHS TPOU3BOIHBIX.
3a BepHO BBITIOJHEHHOE 3aJJaHUE BBICTaBIseTCs 1 Oamn
3a HeBepHO BHITIOJTHEHHOE 3ajaHue BhicTaBisgeTcs 0 6amion
TexkeT 3apanus

BapuanT 1
Haiigure npou3BoIHYIO QYHKIIHH:
a) flx)= éxa —x?— Tx;
b) @(x) =5 +7;
¢) g(x) = 2tanx u Berunciure g’ (—%Hj.
Bapuant 2
Haiinure mpou3BoaHYy0 QYHKIIUN:
a) flx)= —%xa + 4x? + 2x;
b) @(x) :;_:-._ 10;
¢) g(x) = 4ctgx u Berunciure g’ (—23—1?]
Bapuant 3
Haiigure npousBoaHy0 QyHKIMH:
a) flx) = —%xa — 4x? 4 2x;
3
b) ¢(x) = % - 21;
¢) g(x) = 6¢ctgx u BouMCIUTE g [—23—1?]
Bapuanr 4

Haiinure npou3BoaHy0 GyHKIIUH:
a) flx)= —éxa — 5x* 4 2x;

b) cp[x]=;—z—15;

c) gl(x) = 10ctgx u BeIUMCIHTE g’[—za—n:].

IIpakTnyeckoe 3aganue Ne 88 k reme [loHaTre mpon3BogHOM. Beruncienne npou3BoIHBIX
JAupakruyeckue eqUHUNBI: TabnuIia IPOU3BOIHBIX SJIEMEHTAPHBIX (PYHKIIHIA.

3a BepHO BHITIOJHEHHOE 3aJJaHUE BhICTaBiseTCs 1 O6amn

3a HeBepHO BHIMIOJHEHHOE 3ajjaHue BhicTaBuseTcs ) 0annoB
TexkeT 3aganus

Beruncaurhb l'[pOI/BBOI[HbIe.
1 Y=2X°-5x*+7x+4
Q) Y =3x%5x+7;  b) Y =6x2-10x+7;  c) ¥ =6x2-10x+4;  d) ¥ =6x-10x+7.
OrTBer:
2. y=X¢%

2 V=e'(x-2); b y=(x+2). ¢ y=xe(x+2)
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OrtBerT:

_arcsinx

3. X

X — arcsinx

x — /1 —x* arcsinx

a) y'= A1-%° : b) y' = X241 x> ,
V1—x* —arcsinx vJ1—=x* —xarcsinx
gVv=  xl-x d) ¥'= X
OtBerT:
4 y=(2x3+5)4;

a) y' = 4(2X3 + 5)3 :

o) v =24x°(2x° +3)".

Ortser:

b) y' :4(2X3 + 5)
d) y' = 8X2(2X3 + 5) )

5 y=c0s’X;

! .
a) ¥ =sinXx-cosX;
Ortser:

! .
b) ¥ =-smx-cosx;

c) ¥ =cos2x;

d) ¥ =—sin2x.

6. y=sin2x+3).
a) Y —cos(2x + 3)

b) ¥'= 2cos(2x +3)

: C) y' =cos(2x+3)

d) ¥'=—2cos(2x+3)

OrtBerT:
7. y=|n(x2+5);
L 1 L 2x L 2
a YT s b y':2ln(x2+5). C VTR 4s d VTR 4s
) ) , ©) )
OTtBeT
y
8. X
I_l r 2 I_l ’:—ﬂ
a)y X4; b)y X3 - c)y_Xz; d) X4.
OtBer
y=>x-3x;
1, 3 13
I:_ X , I=_X V:_\/;
a4 py =ik 0 "4 q° "4
OrtBer:

Bpems Boinosinenus: 80 MuH.

Ipakruyeckoe 3axanue Ne 89 k reme [loHsiTre mpon3BoIHON. BrrdncieHne mpon3BOHBIX

IlI/I}]aKTH"IeCKI/Ie (D1070:070103

T epeHIIMpOBaHUS.

[IpuMeHeHHEe OCHOBHBIX JJIEMEHTAPHBIX (YHKUMH U TMpaBUil

3a BCPHO BBINIOJIHCHHOC 3a/IaHUC BBICTABJIACTCA 1 Gamn
3a HCEBCPHO BBIMTOJIHCHHOC 3a/IaHUC BBICTABJISICTCSA 0 6ammoB

Teker 3aganus
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3ananue: OtBetuTh Ha Botpockl Tect Nel Tema: «IIponsBoanbie sieMeHTapHBIX GyHKIUN. [Ipumenenne

npaBui KUPPEPEHIIMPOBAHUS. »

1. HaiiTi npou3BoaHYI0O QPYHKIIUN 5x* + 4e*
5x° + 4e*;

(@)
4 .
5 20x" + 4;
3 X.
5 20x° +e”*;
® 20x%+4e%;
2. YCTaHOBI/ITB COOTBCTCTBUC
[ cfx) ]
u' +v'
!’
(u+v)
Cf'(x);
!
(uv)
u'v—uv’
Vi
/
u
u'v+vu
3. Y cTaHOBUTH COOTBETCTBUE MC)KI[y
(GYHKIUSAMEI U UX TPOU3BOTHBIMU
C
1
24/%
an—l
Xn
Jx
0

4. Haiiti npou3BoHYI0 QYHKIUU
f(x)=2sinx+cosx—3

o Ox+7;

o —.1 -2,
sinx

e 2C0SX—sinX;

o 3sinx-2.

5. Haiinute npon3BoaHy0 QYHKIIUU
y =5x" —2sinx+4

o 35%°+2cos X

e 35x°—2c0s X

o 35%x°—2cosx—4

o 35%X°+2cosx—4

6. Haiinute nmpon3BoAHYIO QYHKITUH
y =2log, X+ Inx

o 2XIn2+Xx
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11.

X+e
1+4
X

2 1
—+_
xIn2 x

Haiinute npousBoanyto GyHKINU
y = 3x" log, X

3x°

21x°log, X + ——

9 X" 03

x°+3
21x°log, x + x" - 3"
6

3x
21log, X + —
9 In3

. x> -7
Haiigute npousBoanyto GyHKINH Y =
COS X
2X+7sin X
2X + (x2 - 7)ctgx
sin x
2x +(x* = 7 Jgx
COS X
_ %X
sin X
BoruncnuTh npon3BOAHYIO JaHHON (YHKITHH:
y=2"
2%In2
3)
2
In2*
2In2

BoruncnuTh Npon3BoAHYIO JaHHON (YHKIIUH:

2In2
BbruncinTh Npou3BOJHYIO JaHHOW (QYHKIIMU:

y=log, x



1 o Inx+cosx.2

o xIn2 14. Haiitn npoussoanyto gpynkmuu 6x* —9In x
1 o 20x- 4e*;
o X o 24x-9;
1
— 24%° — 2;
o In2 ° X
X
— o 6x°- 1
o In2 X
12. Bbrauenus npousBoHyIo HaHHOH QyHKIMN: 15, Haiitu iponsBoaHyto QyHKIMH sin(x - 3)
=3 L -
y=s . —cos(x—3)
( 1 j o Cos(x—3);
o \3 o —3sinx;
1" int o —3CosX.
° 3 n 3 16. Haiitu mpousBoanyto ¢pyukiuu In3x
1 3.
@] In — )
2 o X
o 3In3 1.
13. Haiitu npousBoanyto ¢pyHkuuu €* —sin x o 3X
o €1 —COSX; 1 :
. 1 o X
o —sinx—=;
X 1
1 o XIn3
O ——COSX;
X

Bpems BbInoiHeHMs: 45 MUH.

BHeaynquTtopHasi caMocTosiTeJbHasi padora cryaeHta Ne39 Hammcanme pedepatoB 1o Teme
[IpunoxeHne npon3BOJHON B MPOU3BOJICTBEHHBIX MPOLIECCAX.
3a BepHO BBINIOJHEHHOE 3aJJaHuE BhICTaBisieTcs 1 6amn

3a HEBCPHO BBINTOJIHECHHOC 3a/IaHUC BBICTABJIACTCA 0 6amtoB

Tema 8.2 Mexanuueckuii u ceomempudeckuii CMbLClL NPOU3BOOHOLL.

IIpakTnueckoe 3axanue Ne 90 k Teme MexaHn4ecKUi U reOMETPUUYECKUIA CMBICI TIPOU3BOIHOM.
JAunakTuyecKkue eAMHUNBI: [ eOMETpUYECKUI CMBICIT ITPOU3BOJHOMN.

3a BepHO BHITIOJHEHHOE 3aJjaHie BBICTaBisieTcs 1 6armn
3a HeBepHO BHIMIOJHEHHOE 3ajjaHue BbicTaBiuseTcs 0 OannoB
Teker 3aganus

Bapuanr 1
1. Pemmre ypaBuenue f (x)- g'(x) = 0, ecmu f(x) = x* —6x%,g(x) = ; [x
2. Touka JBIKETCS IPSMOJMHERHO o 3akony x(t) = 3t® + 2t + 1. Haiinure ee yckopeHue B

MOMEHT BpeMeHH =2 (koopauHaTa X(t) u3MepsieTcs B CaHTUMETpax, BpeMs t — B CeKyHIax).
Bapuanr 2

1. Pemmre ypasuenue f' (x)- g'(x) = 0, ecnu f(x) = x* —3x%,g(x) = g [x.

157



2. Touka JBIKETCS IPAMONHMHEHHO 110 3aKkoHy x(t) = 2t* 4+ 3t + 1. Haiinure ee yckopeHue B

MoMeHT BpeMenu t=3 (koopannata X(t) u3mepseTcst B caHTUMETpax, BpeMs t — B CeKyHIax).
Bapuanr 3

1. Pemmre ypaBuenne f'(x)- g'(x) = 0, ecom f(x) = x* —9x%, g(x) = ; Ix.
2. Touka JIBIKETCS IPSMOJMHEHHO 1o 3aKony x(t) = t? + 3t + 1. HaiinuTe ee yckopeHHEe B MOMEHT

BpemeHH t=4 (koopauHara X(t) u3mepsieTcs B CaHTUMETpax, Bpems t — B CeKyHIax).
Bapuanr 4

1. Pemmre ypaBuenue f'(x)- g'(x) = 0, ecm f(x) = x* —12x%,g(x) = g [x.
2. Touka JBIKETCS IPAMONHMHEHHO 110 3aKkoHy x(t) = 4t* 4+ 3t + 1. Haiinure ee ycKkopeHue B
MOMEHT BpeMeHu t=5 (koopaunata X(t) u3mepsieTcst B CaHTUMETpax, BpeMs t — B CEKyHax).

Bpems Boinosinenus: 80 MuH

IIpakTuyeckoe 3aganue Ne 91 k TeMe MexaHUYECKUIT U TEOMETPUUYECKUN CMBICI MPOU3BOTHOM.
JAunnakTudeckne eMHANBI: MeXaHUUeCKAN CMBICIT POU3BOJHOM.

3a BEpHO BBITIOJIHEHHOE 3a/IaHKME BBICTABIIACTCS 1 Gamn
3a HEBEPHO BBITIOJIHEHHOE 3aJ1aHKe BhIcTaBisieTcs 0 OayioB
Texcr 3apanuga:
OTBeTUTH HA BONPOCHI:

1. B uem cocToHT FCOMeTpI/ILIeCKI/Iﬁ CMBICI HpOHSBOI{HOﬁ? C nMeHeM KaKoro Y4YC€HOT'O OH CBsI3aH?
2. B u4eMm cocTouT MexaHMUECKHIT CMHUCTI HpOHSBOHHOﬁ? C yuM UMEHEM OH CBs3aH?

3amauu:
I,
5 x(1) = —1=+ 61 425
1.  MarepuanpHas TOYKa IBUXKETCS IMPSAMOJIMHEHHO IO 3aKOHY 4 , Toe X —

paccTosiHue OT TOYKHM OTCYETa B MeTpax, I — BpeMs B CEKyHJaX, U3MEPEHHOE C Hayajla JBUKCHMUS.
Haiiure ee ckopocTh (B METpax B CeKyHj1y) B MOMeHT Bpemenu | = 10¢.

,J
2.  MarepuanbHas TOYKa MABMKETCS MPSIMOJMHEHHO IO 3aKOHY x(1) =17+ 61— 25 e x —
paccTosiHEe OT TOYKH OTCUETa B METpax, I — BpeMs B CEKyHJIaX, MN3MEPEHHOE ¢ Havaja JBHKEeHHS. B
KaKolf MOMEHT BpeMeHH (B CEKYyH/aX) ee CKOpOCTh Obl1a paBHa 16 m/c?
x(t) = LYy
3. MarepuanpHas TOYKa JBWXKETCS NPSIMOJIMHEHHO IO 3aKOHY 2 , Tme x —
paccTosiHUE OT TOUYKH OTCUeTa B MeTpax, I — BpeMs B CEKyHJaX, H3MEpEHHOE C Hayaja JIBUKEHHUS.
HaiiuTe ee CKopocTh (B METpax B CEKyH,y) B MOMEHT BpeMenu [ = fc.
x(r) = L ysi—as
4. MarepuanabHas TOUYKa JIBIDKETCS NPSAMOJIMHEWHO IO 3aKOHY 4 , e X —
paccTosiHAe OT TOYKHM OTCYETa B METpax, I — BpeMs B CEKyHJaX, H3MEPEHHOE C HaJyajia IBUKCHUSI.
B kakoit MOMEHT BpeMeHH (B CEeKyHax) ee CKOpOCTh Obliia paBHa 7 M/c?

Bpemst BoinmosiHenusi: 80 MUH.
Tema 8. 3 Hccnedosarnue (hynkyuu ¢ NOMOWbIO NPOU3BOOHOII.

IIpakTuyeckoe 3aganue Ne 92 k reme Mccnenoanre pyHKIUN ¢ TOMOIIBIO MPOU3BOIHOM.
JAunakTuyeckue exuHUNbI: [[pr3Hakn MOHOTOHHOCTH (DYHKITMH, SKCTPEMYMBI () YHKIIHH.
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3a BepHO BHITIOJHEHHOE 3aJjaHe BhICTaBIsieTcs 1 6amt
3a HEBEPHO BBIIIOJIHEHHOE 3a7jaHKe BbicTaBisgercs 0 OamioB

Texkcr 3apanus
BapuanT 1
1) Haiigure KpUuTHYECKHUE TOUKU (YHKIIMU:

o flx) =x? + 6x7%;

o f(x) =2sinx —x.
— 3 2
2) Haiinure IpoOMeEKyTKH BO3pacTaHus U yObIBaHMS ()yHKIIUK: flx)=x" —4x"+5x—1
x* —3
U ="
3) Haitnute TOUKH SKCTpEeMyMa QYHKIIHU: x—2

4) Jloxaxwure, yTo GyHKIHS §(X) HA MHOKECTBE R sABIsICTCS BO3pacTaOIIEH, eciu
glx)=2x"+4x34+3x -7

BapuanT 2
1. Haiinure KpUTHYECKHUE TOYKH (DYHKIUU:

. flx) =x% —4x?—12x*+ 7;

) f(x) = cos2x — 3z + E.
o x4 3x
2. Haiinute npoMexXyTKHM MOHOTOHHOCTH (YHKITUH: f(X)= 2

Haiinure Touku skcTpemyma QyHKINN flx) = (x+1)°(x + 5)°
4. Jlokaxwure, uTo GyHKIMA J(X) HA MHOXKECTBE R sBIsieTCs Bo3pacTaromieil yobIBaroieii) u

w

OIIpEeNeNnTe, KAKOH UMEHHO: & (x) = 4x + sin"x

Bapuant 3
1. Haiinure KpUTHYECKHUE TOYKU (DYHKIUU:

. flx) =x*—2x*-3;
¢ f(x) :xx:ix'

x¥ — 3x2,

N

HUccnenyiite GyHKIUIO ¥ OCTpoiiTe ee rpaduk ¥ =
3. Haiigure gmnciio, KOTOpoe B CyMMeE CO CBOMM KBaJPaTOM JaBaI0 Obl HAMMCHBIIIYIO BEJIMUUHY.

Bapuanr 4
1. Haiiaure npoMexyTKu MOHOTOHHOCTH (DYHKIIMU

_ 2)?
* ) ="5
o flx)=+x—x
4x
v=—-7
2. HWccrenyiite GpyHKIUIO U TIocTpoiTe e€ rpaduk: =~ 1+ x°

3. IlpencraBbre uncno 12 B BUJe CyMMBI IBYX, HEOTPHUIATEIBHBIX CIaraéMbIX TaK, 4YTOObI
Mpou3BeIeHNEe KyOa OJTHOTO U3 HUX Ha yJIBOGHHOE BTOPOE ObIIIO HAMOOJBIITUM.

Bpems BoinosiHeHusi: 80 MUH

IIpakTuyeckoe 3aganue Ne 93 k reme VMccnenoBanne GyHKIIMN C TOMOIIBIO POU3BOIHOM.
JAunaxkTudyeckue exuHunbl: Hanbomnpiiee n HauMeHbIee 3HaYCHUS QYHKIIMA HA OTPE3KE.

3a BepHO BBINIOJHEHHOE 3aJJaHuE BhICTaBisieTcs 1 6amn
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3a HEeBepHO BBINOJIHEHHOE 33/1aHue BhICcTaBisieTcs () GayioB

TexkcT 3agaHua
3ananme 1. Haiitn Hanbospiiee 1 HauMeHblee 3HaYeHUE (YHKIUU:

1.y = —7x2 + 28 Ha orpeske [-4; ~2].
2.y = x In x ua unrepaane (0; 1).
3.y = 8 + 2x% — x* na unrepnane (-1,5; 0,5).

Bpemst BoinmosiHenusi: 80 MuH.

Tema 8.4 Ilpasuno ougppepenyuposarnusn ciodxcHol yHKyuu.

IIpakTuyeckoe 3axanue Ne 94 k reme [IpaBuiio muddepeHpoBaHus CI0KHON (HYHKIIUH.

Junakruyeckue eTUHUNBI: [[paBuIo BEIUMCICHHS POU3BOIHON CIIOKHOM (pyHKIINN

3a BCPHO BBIIIOJIHEHHOC 3aIaHUEC BBICTABIIACTCSA 1 6amn
3a HEBCPHO BBINTOJIHEHHOC 3a1aHUEC BBICTABIIACTCSA 0 6amnoB

Tekcr 3axanusa

1)

BapuanT 1
Haiigure npousBoiHbIC QYHKIINI:

z
a)y=2x—=+4

0)v = 2cosx — 3tgxy

B) ¥

2)
3)
4)

5)

1)

_x—3

x+2

. Flx)=—=—xx, =—1
CocraBbTe ypaBHEHHE KacaTeabHOM K rpaduky GyHkuuuf(x) B Touke Xo X°

CocraBbTe u pemute ypasHenue: f(x) = g (x), ecmuf(x) =(2x-1)°, g(x) = 10x +7.
MarepuaiibHasi TOYKA IBUKETCS 110 3aK0ny(t] =t +1x(t) =t* + 3t(x — B MeTpax, t—B

cekyH1ax). Onpenenure CKOpoCTh TOYKM B MOMEHT, KOTJja €€ KoopJuHaTa paBHa IM
1

2—3x

Haiinure yriosoii k03¢ GUIMEHT KacaTelbHOMU, MPOBeNEHHOM K rpaduky dyHkuuu g(X)=-——B

TOYKE C OpJUHATON paBHOM -1.

Bapuanr 2
Haiinute npousBonHbie GyHKIINN

a) y= % }% +8vx
6) y = (x>+1) cosx

4 3x
B) y= =1
2) CocraBbTe ypaBHeHHE KacaTelabHOH K rpadukyf(x) B Touke xo f(x) = I,ﬂ}:lj - Xo=1
3) CocrasbTe u pemmre ypasaenue [ (x) = —g'(x), ecnn
f(x) = g(x),ecn f(x) = sin”xf(x) = cos*x, g(x) = cOS X + cosf—ﬂ
g
4) MartepuanbHas ToYKa ABUXKETCA 110 3aKoHy x(t) = 5t + 6t% — t3x(t) = t? —t?+2t—4(x-B

MeTpax, t — B cekyHaax). Onpenennure CKOpoCTb TOUKH B MOMEHT, KOTrja €€ yCKOPEHHE paBHO
HYJIIO.
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5) Haiiaure ocTpslii yroi, KOTOPBIH 00pa3yeT ¢ OChI0 OPAMHAT KacaTelbHas K rpaduKky GyHKIIHH
g(x) B Touke Xo, ecauf(x) = vx* + 2, x0=1.

Bpemsi BoinmosiHenusi: 80 MuH

IIpakTuyeckoe 3aganue Ne 95 k reme [IpaBuno quddepeHEpoBaHUS CIIOKHON QYHKIIHH.
JAunakTuyeckue eTUHUIBI: Tadmiia mpou3BOIHBIX CIIOKHON QYHKIIHH.

3a BepHO BBITIOJHEHHOE 33aJ]aHUE BBICTaBIseTCs 1 Oamn

3a HEBEPHO BBHITIOJIHEHHOE 3a/1aHKe BbIicTaBisieTcs 0 6ayioB
TexeT 3apanus

3ananue: HaiiTu mpon3BOHBIC CASAYIOMMX CIOKHBIX (PYHKITHH.
. y=(x2-5x+8)°
. y=(x?+6)Ix2+3
oyl

BpeMsi BbINoJIHeHusi: 80 MUH.

BHeaynuTopHasi camocTosiTeibHas padora cryaeHTa Ned2 Pemenue UJ13 Ned coneprkaniee 3a1anus
Ha BBIYUCIICHHE IPOU3BOAHBIX (PYHKIIMI U HA MPUMEHEHHE MPOU3BOIHOM K HCCIeI0BaHUI0 (DYHKINH.
3a BepHO BBITIOJHEHHOE 33J]aHUE BhICTaBisieTcs 1 6amn
3a HeBepHO BHINOJHEHHOE 3a7jaHKe BbicTaBisiercs 0 OanioB
Texcr 3a1aHuA

Pemenune U3 Ned coneprxariee 3a1aHusl Ha BBIYMCICHUE POU3BOJHBIX (DYHKIMN U HA
IpUMEHEHHE TIPOU3BOTHOM K MCCIIEOBAHUIO (DYHKIIUH.

No 1/ Haiinute npoussoanyio 1-2 ,3 Mccaenyiite GyHKIHIO U CXeMaTUYHO M300pazute rpadux
B 1 2 3

1 v—x_z y=(x*=7)(x—3) y=2+3x—x°
—xt6 -

2 _x°=2 }r=[x3—|—2][x-|—8:] yv=—x%+8x%—4x
JJ_;'r;—|-12

3 L _Hx+32 y=(x=7)(x*-3) y=1+5x—x°
" x+6 _ _

4 L _x2 y = (x*—5)(2x — 3) y=—x"+4x° —4x
- x4+ 6

5 1J_E:HE y=(x—9)(x*—8) y =9+ 3x — x°
" x+6 _

6 _xE—Z y=(x2—9)(x% —4) yv=—x?+ 4x* —4x
F_x—ﬁ _

7 v—x_S y=(x*-7)(x—6) y=24+7x—x*®
- x*+ 6

8 v_x—E y = (x*—7)(10x — 3) y=—12x% + 4x* — 4x
" x+6 _ _

o y= 212 y=@E"=7(x-3) y=3+3x—x7
- x*+ 6

10 v—Ex_E y=(x*=7)(x—3) y=—x"+9x*—x
B x+6

161



11 v_Bx—E y = (x*=7)(9x* —3) y =24 9x—x*
- x+10 i _

12 yox—12 y=(x*-7)(x+12) y=—x%+4x7 —4x
- x+7

13 _x*-2 y=(x*=7)(x*—3) y=7+2x—x"
Ty

14 v—x_? }r=[:x2—?][x+?:] y=—x*+x?—4x
~ x*+6 _

15 v_?x—4 y=(x*—3(x—3) y=2+x—x3
- x*+6

Bpemsi BoinmosiHenusi: 80 MuH
Monayab 9. UHTerpaJ u ero npujaoKeHus.
Tema 9.1 Ilepsoobpasnas. Ilpasuno naxoxcoenus nepeooOPA3HbIX.

IIpakTuyeckoe 3aganue Ne 96 k reme [lepBooOpa3znas. [IpaBuiio HaXOKIACHHS TIEPBOOOPA3HBIX.
JAunakruyeckne eqxuHunbl: [leppoodpasnas. OcHOBHOE CBOWCTBO mepBooOpasHbIx. [IpaBuia
HAXO0/ICHUS MePBOOOPA3HBIX.

3a BepHO BBITIOJHEHHOE 33aJJaHUE BBICTABIsCTCS 1 Oamt
3a HEBEPHO BBITIOJIHEHHOE 3aJ1aHKe BhIcTaBiseTcs (0 OayioB
TexcT 3aganus

BapuanT 1
1. Joxaxwute, uto QpyHKims F sBisercs nepBoodpasnoii aist pynkuuu f Ha R:

F(x) = x*—sin2x — 1, f(x) = 2x — 2cos2x,

2. Haiinure oOumii Bua nepBooOpa3HbIX i QYHKIIUU:
a) flx)=x*—sinx;

b) f(x) =4 - 3.

3. Jnsa pynxuuu f Haiinure nepBooOpa3HyoF, MPHHUMAONIYIO 3aJaHHOE 3HaYEeHHE B YKa3aHHOM
TOUKE:

a) flx)=(x—8)F(8)=1;
b) f(x) ==.F(9) =9

-
r

Bapuanr 2
1. Jloxaxwute, uto QpyHKims F sBisercs nepBooOpasnoii st pynkuuu f Ha R:

F(x) = —cosT—x*+4,f(x) = Lsin 2322,

2. Haiigure oOmuii BUI NepBOOOPA3HBIX IS (PYHKIMH:
a) f(x) = 4x*+ cosx;

b) f(x) ==—3.

3. Jnsa pynxuuu f Haiiqure mepBooOpa3HyoF, MpUHUMAIONIYIO 3aJaHHOE 3HAUCHHE B
YKa3aHHOMTOYKE:

a) f(x)=(x+)>4F(—4)=3;
b) ) =2, F(4) =4,
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Bapuant 3
1. Onpenenute, sBisiercs 1 GpyHkuus F nepBoodpasHoit s pynkimu f Ha R:

F(x) = 2x* + cos®x — 3, f(x) = 8x® + sin2x — 3x.
2. Haiinure oOmuii BuI epBooOpa3HbIX i QYHKITUH:

a) flx) ==— (1— ExJH'
b) f(x:] —_'?C+ costx

3. Hna ¢yukuuu f(x) naiiaure neppoobpasuyro, rpaduk KOTOPO MPOXOAUT Yepes TOUKY A:
a) fix) = F(x) = = +3x7, 4(2;0)

b) F(x) = tgx - ctgx — 2cos E, A( 27, 2m).

Bapuant 4
1. Omnpenenute, siBisiercs u GpyHkuus F nepBoodpasHoit s pyHkimu f Ha R:

F(x) = 3x" sin®x + 2, f(x) = 15x* — sin2x.

2. Haiinure oOmuii BuI epBooOpa3HBIX I QYHKITW:
1

a) F(x)=(Bx+2)*—=
b) F(x)=

3. Jusa pynkuuu f(x) HaliauTe nepBooOpa3Hyto, Tpaduk KOTOPOH MPOXOAUT Yepe3 TOUKy A:
a) F(x)=4x>——= A(2:0).

2w—

— il 2 1 I
b) F(x) = sinx +cos"x + EEmEx,A(E,E).

Bpemsi BoinmosiHenusi: 80 MuH

Tema 9.2 HeonpeoenenHulii unmezpas u e2o c80UCMEA.

IMpakTuyeckoe 3aganue Ne 97 k reme HeomnpeneneHHbIN HHTETpaI U €70 CBOMCTBRA.
JAupakTuyeckue exmHULbI: HeonpeneneHHblii HHTETPAl U €r0 CBOMCTBA.

3a BEpHO BBHINIOJIHEHHOE 3ajlaHNe BhICTaBIseTCs 1 Oamn
3a HEeBEpHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisercs 0 OamioB
Teker 3a1aHus

Bapmuanr 1
Breruuciauts HeOHpe):[eJIeHHBIfI HUHTCrpal:
(x+2)? 2 sin x (x — 4)dx
a) |——=—dx; 6) |(x°+1)cos2xdx; B) ;1) | ——.
i I e ™ " s
Bapnanr 2

Brrancauts HCOHpGJICJ'ICHHBIfI HUHTCrpal:

Wx+37 . _ X3 +1 (x—2)dx
a) J’—\/; dx; 6) j(x 3x)cos 2xdx ; B) Im I " dx+5
Bapuanr 3

Beruncnuth HeonpeaeneH b HHTErpal:
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e?* — 4e” 2 2x+1 dx 3x-7
a) | ————dx; 6) | (x" +1)e ™ dx; B) ;D) | ——m—
I e '[ '[arcsin X-v1-x? ‘[X2+6X+8
Bapuant 4

BpruncinTe HEONPEAEIEHHbBI NHTETPAJL:

sin® x+2 xdx dx (X + 4)dx
a) [>—2"%dx; 6) |——; B) |————; 1) | ——.
)I sin? x )Icoszx )Isin23x,/ct93x )jw/x2+x_2

Bpemsi BoinmosiHenusi: 80 MuH

IIpakTuyeckoe 3aganue Ne 98 x reme HeonpeneneHHbIN HHTETpa M €T0 CBOMCTRA.

JAunakTudyeckue eIMHUIbI: MeTO bl UHTETPUPOBAHMS: HEMOCPEICTBEHHOE HHTEIPUPOBAHUE, 3aMEHA
MIEpPEMEHHOM.

3a BEpHO BBITIOJIHEHHOE 3a/IaHKE BBICTABIIACTCS 1 Gan
3a HEBEPHO BBITIOJIHEHHOE 33J1aHKe BhIcTaBisgeTcs 0 OayioB
TexcT 3aganus

P O 0O ~NO Ol hs W DN

BapwuanT 1 BapuanT 2 Bapuanr 3
[ 7dx 1. [ 5dx 1. [ 3dx
J xBdx 2. [ x®dx 2. [ x3dx
fidx 3.fidx 3.fidx
. [ sinx dx 4. [ cosx dx 4. [ sinx dx
. [ 8e*dx 5. [4e*dx 5. [ 5e*dx
[ 4 cosxdx 6. [ 6 sinx dx 6. [ 9cosxdx
J(7x—8)*dx 7. [(3x +9)%dx 7. [(4x — 3)%dx
J(7x% —3x% 4 4ax®)dx 8. [(5x% —4x® 4 7xH)dx 8. [(4x* +6x* — 8x")dx
. [ sin(7x — f} dx 9. [ cos(5x — g} dx 9. [ sin(6x — g} dx
10. 10.
J(Bcosdx — 2\x+ e* ¥ ¥)dx J(6sin2x —6y/x + ™ F)dx J(3cos5x — 7y/x+ e®*1)dx

Bpems BpimosHenus: 80 MuH

IIpakTnueckoe 3axanue Ne 99 k reme HeonpeneneHHbI HHTErpal U €ro CBOMCTRA.

I[I/[I[aKTI/I‘leCKHe C¢AUMHMUIIbI: MeTOI[I)I HUHTCTPHUPOBAHUSA: UHTCTPUPOBAHUEC 11O YACTAM.

3a BepHO BBINIOJHEHHOE 3aJ]aHue BhICTaBisieTcs 1 6amn
3a HEeBEpHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisercs 0 OanioB
Tekcr 3axanus

a) HemocpencTBeHHOE MHTErpUPOBAHUE:

1[(@-x)dx =
Z.J(4x— x?)dx =

6) Mertoz 3aMeHbl NEPEMEHHOI:

Bapuant Nel

164




3. [(6-2x)°dx=
B) MHTerpupoBanue mo 4acTsiMm:
4.[ (4x+1)erdx =

Bapuant Ne2

a) HemocpeacTBeHHOE MHTETPUPOBAHHE:
L (4-x)dx=

2._[(5x— x?)dx =

0) Mertoz 3aMeHbI IEPEMEHHOI:

3. j (4x—1)%dx =

B) MHTerpupoBaHue 110 YacTsIM:

4.j (2x+3) cosxdx =

Bapuant Ne3

a) HemocpeacTBeHHOE UHTETPUPOBAHHE:
1. j (6—X)dx =

2.J(2x— x?)dx =

06) Merox 3aMeHbI IEPEMEHHOM:

3. [(3x+1)°dx =

B) MHTerpupoBaHue 1o 4acTsm:

4.J‘(x3 +1) Inxdx =

Bpems BpimosHenus: 80 MuH

BHeaynuTopHas camocrosiTesibHast padora cryaenTa Ne4l [TonOop mpakTHUECKHMX 3aJad peliaeMbIX ¢
MOMOIIIbI0 MHTETPAJIOB (OMepeKaroIiee JoMalrHee 3a/1aHue).
3a BepHO BBINIOJHEHHOE 3aJJaHue BhICTaBisieTcs 1 6amn
3a HEeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBiseTcs 0 6ayioB
Tekcr 3axanus

Bapuant Nel Bapuant Ne2

HajiguTe HeonpeaeJJeHHbIH HHTErpaJI:

24, 21
D _[[Qf \E+sin!x]dx. D _[[lﬁx +x! cus!x]dx-

Icns[x+£]dx
3

2) A 2) ;
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4x!_9dx If+8x
3) 7 2x+d 3) © ¥+

Bapuant Ne3 Bapuant Ne4

HajinuTe HeonpeneJleHHbIH HHTErPaJL:

1) J[Esinx—gxaﬂ} dx; 1) th’ +3|:|:usx—2]dx;
) Jsmzx-cashdx_ ) _[Ecns!Exdx_
1 1 ,
——d d
3) '[l:x+1:| x. 3) '[-.'n'x—E '

Bpemsi BoinmosiHenusi: 80 MuH
Tema 9.3 Onpeodenenuviii uHmezpan u e2o 2eoOMempuUdecKull CMulCIL.

IpakTnyeckoe 3axanue Ne 100 k Teme OnpeneseHHbIN HHTETPA U €r0 T€OMETPUIECKHIA CMBICIL.
JAupakTnyeckne exuHULbI: OnpeeeHHbI UHTErpal U €ro TeOMeTPUYECKUN CMBICI.

3a BEpHO BBITIOJIHEHHOE 33J[aHNe BBICTAaBIIsICTCS 1 Oan
3a HEeBEpHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 0amioB
Teker 3a1aHus

Bapnanr 1
BBI‘II/ICJ'II/ITB OIIpeJIeJIeHHbIN MHTEerpaJl:

0
jarcs'” Zdx; 6) [(x* +3)sin(2x +1)dx.
1
2
Bapuanr 2
BrruncnuTe onpeneneHHblid HHTETpal:
1
Zarcty 2x < )
a) [S—=—-dx; 6) [(x* —4)e"dx.
1
Bapuanr 3
BI)I‘{I/ICJ'II/ITB ONIPEJIETICHHBI HHTETPAJL:
COS X ‘
J. X; 0) I(7x+2)cos7xdx.
1+mnx .
2
Bapwnanr 4

BBI‘-II/ICJ'II/ITB OHpCI[CJICHHLIﬁ HUHTCrpal:

a) I\/idx 6) j(x ~1)e**dx,

Bpemst BoinmosiHenusi: 80 MuH
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Tema 9.4 Ochnosnvie ceoticmea u GbluUCIeHUe ONPEe0eeHHO20 UHMeSPaa.
IIpakTnyeckoe 3ananue Ne 101 x teme OCHOBHBIE CBOWMCTBAa M BBIUMCICHUE ONPEACICHHOTO

MHTErpaja.
JAupakTnyeckne exuHUNbI: OCHOBHbBIE CBOWCTBA U BBIUMCIIEHUE ONPEEIIEHHOI0 MHTErpasa.

3a BepHO BBITIOJHEHHOE 33aJ]JaHUE BBICTaBIseTCs 1 Oamn
3a HEBEPHO BBHITIOJIHEHHOE 3aJ1aHKe BbIcTaBisieTcs 0 6ayioB
Texkcr 3apanusa

Bapuanr 1
Beruucnure nHTErpasl:

DG+ 4x— 1) dx

2) _r; % cos § dxx.

3)_]" ( = 13 )dx
4).% (3—)dx.

BapuanT 2
Brruucnaure uHTETpab:

1. [2(3x% — 2% + 4)dx;
2. j-j (Z+8)dx
3. f {4}:— _ﬂ)dx;
4, jD 3sin3xdx.

Bapuanr 3
Boruncnure MHTETpasbl:

1. _I'f (4x+3—}%)dx;
2. f“{ﬁ+s(zx—5jﬂjdx;
3. f

—= costa— 1

4. _r (cos——sm )2 dx.

Bapuanr 4
BoruncnuTe MHTETpasbl:

17 (S +09%* - 5)dx;
2 (4 (0
3. f[?(sin 2x + cos2x)* dx;

4. =

dx.

1—sin®x
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Bpemst BoinmosiHenusi: 80 MuH

IIpakTnyeckoe 3ananue Ne 102 x teme OCHOBHBIE CBOWMCTBAa M BBIUYMCIIEHHE OIPEAEICHHOTO
MHTETpaJa.

JAunakTudyeckue eqMHUNbI: TabIuyHOE UHTErPUPOBAHUE, METO]I TOJICTAHOBKH, HHTETPUPOBAHUE APOOEi
coJleprKalliX KBaJIpaTHBIN TPEeX4ieH B 3HaMeHaTese.

3a BCPHO BBIIIOJIHEHHOC 3aIaHUEC BBICTABIIACTCSA 1 6amn

3a HEBEPHO BBIIIOJIHEHHOE 3a7jaHKe BbicTaBisgercs 0 OamioB
Texer 3apanus

Brpruncinvte nHTErpansl Brruncnure uHTErpalibl

1 i

I<3_4X)4dx jsin2 xdx

0

. 1

[0 —6x+9)dx, (2 +8x-+ 16)dx
! -5

371

3

] (COSZ(X+%) —sin? (x+ %)dx llZSm(— —X) cos(— — x)dx
s 8

6

Bpemsi BoinmosiHenusi: 80 MuH

IpakTuyeckoe 3aganue Ne 103 xk Tteme OCHOBHBIE CBOMCTBA M BBIYHMCICHHUE OIPEICICHHOTO
WHTETpaa.

JAunakTuyeckne eAMHULBI: TabIMYHOE UHTETPUPOBAHKE, METOJ MOJICTAHOBKH, HHTETPUPOBAaHUE IpoOeit
coJIepKalIfX KBaJIPaTHBIA TPEXUJIeH B 3HAMEHATEIIE.

3a BepHO BHINIOJHEHHOE 3aJjaHue BhICTaBsieTcs 1 Oamn

3a HeBepHO BHIMIOJHEHHOE 3ajjaHue BhicTaBnseTcs 0 OannoB
Tekcer 3aganus

1) Haiitu uHTErpasbl OT pallMOHATBHBIX ()YHKIHA:

2x-1 . Xx—3
2) J.x(x 2) ©) -[(x 2)(x+1)d > B) J.XZ o

+3X+2

Bpems Boinosnenus: 80 MuH

BHeayauTopHasi camMocTosiTelbHasi padora cryaeHta Ne4?2 PabGora ¢ yueOHUKOM;
MaTepHragoM; TaOJIHIaMu IS 3aKPETUICHUS U CUCTEMAaTH3aIliy 3HAHHA.
3a BEpHO BHITIOJTHEHHOE 3aJ[aHNe BBICTABIIsIETCS | Oan
3a HEeBepHO BHIMOJIHEHHOE 33/1aHue BhICTaBIsieTcs ) 0ayioB
Teker 3a1aHusA

CIIpaBOYHbBIM
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Tabnuua nHTerpanos
1./Odz:C. 2 /1dz:z| C.

a1
3 [zds=>—4Ca# -1 i [ in
atl z

+C

1

5./ dzg arctgz + C — — arcctgz + C.

dz 1 z 1 z
5a. | y—5 — —arctg=+ C = ——arcctg= + C
/ -z a ga+ aarc ga+

———=arcsinz | C= arccos z | C.

7./a‘dz: = +C 7a /c‘d::c‘oC
Ina

8/coszdz sinz+ C 9/5111241* coszt C

tgz + C —ctgz+ C.
12. |shzdz=chz { C 13 /chzdz:shzt C
14/ —cthz+ C 15/‘*’: thz+ C
sh’z ch?

16 [c“msbzdz —Qe—bﬁ(bsinbz-iracosbz)fc
a® +

17 /c‘"sinbzdz (asin bz — b cos bz) + C

cu
a? 4+ b?

Tema 9.5 Bviuucnenue niowjaoeti niocKux Qpueyp ¢ nomMoubio onpeoesenHo2o unmezpaa.

IIpakTuyeckoe 3ananue Ne 104 x teme Borumcnenue muiomaneit miockux (Uryp ¢ MOMOIIBIO
OTIpENIeIEHHOTO NHTETpaa.

JAunakTuyeckue eIMHMUbI: BbruucieHue Iwionmaaed IIOCKUX (Uryp ¢ MOMONIBIO OINPEACIICHHOTO
WHTETpaa.

3a BepHO BHITIOJHEHHOE 33aJJaHUE BhICTaBiseTcs 1 6amn
3a HeBepHO BHIMIOJHEHHOE 3ajjaHKe BbicTaBiuseTcs 0 0annoB
Teker 3aganusa

Bapuanr 1
Haiitu muiomans ¢urypsl, orpanndeHHON rpadukaMu GyHKIUI:
y—x>-1=0, x+y=0, x=-2x=0.

Bapuanr 2
Haiitu miiomans ¢purypsl, orpaHundeHHoON rpadukaMu GyHKIHI:
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y—/x-1=0, yzg(x—l), Xx=1,x=4.

Bapuanr 3
Haiitu momanae Gurypsl, orpaHu4eHHON rpagukaMu GyHKITUII:
y=X*+4x, y=x+4.
Bapuanr 4
Haiitu mmomanae Gurypel, orpaHu4eHHON rpagukaMu GyHKITUII:
y? =2x+1,y-x-1.=0

Bpems BbInoiHeHUsA: 25 MUH

Tema 9.6 Pewenue npukiaousvix 3a0a4 ¢ NOMOWbIO ONPeOdesieHH020 UHme2pald.
IIpakTuyeckoe 3axanue Ne 105 x reme Permenre npukiaaHpIX 3aa4 ¢ MOMOIIBIO ONPEIEICHHOTO

UHTErpaja.
JAuaakTuyecKkue eAMHUNBI: Pelienre nprukiiaqHbIX 3a4a4 ¢ IOMOLIBIO ONPEACIICHHOIO HHTETpala.

3a BepHO BBHITIOJIHEHHOE 3a7jaHne BeicTaBisgercs 0,5 6amion
3a HEeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBiseTcs 0 6ayioB
Teker 3a1aHus

3aganue 1. 3anummute GopMyIIbl A BEIUUCICHHS ILTOMIAAN 3aIITPUXOBAHHBIX (PUTYp N300paKEHHBIX Ha

PHCYHKE.

3aganue 2. BeruncauTh mII0Ia s 3alITPUX0BaHHOM Qurypsl. Pabora B mapax. (1o KkapToykam)

BapuanT 1. BblUncnHTE MIIOMIAb 3aIITPUXOBAHHON (DUTYPHI
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Bpems Boinosinenus: 80 MuH
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BHeaynuTopHasi camocTosiTe/ibHast padora cryaeHTa Ned43 Pemenue U3 NeS coneprkaniee 3a1anus
Ha BBIYMCIICHUE HEOTIPEICICHHBIX U ONPEICICHHBIX HHTETPAJIOB.
3a BEpHO BBHINIOJHEHHOE 3aJjaHue BbicTaBisiercs 0,5 6anos
3a HEBEPHO BBIIIOJHEHHOE 3aJjaHKe BbicTaBisieTcs 0 OamioB
Texcr 3agaHus

Pemenune U3 NeS coneprkaiiee 3aJaHUsI HA BBIYMCIEHUE HEONIPEIEIECHHBIX U ONPEAEICHHBIX
HWHTErpaJioB. (8 BapHaHTOB)

. 1
17. BbIYHCIUTD TaHHBIA HHTETPAJ fu (x —2)dx
. 1
18. BbrunciuTh JaHHBINA HHTErpall fu 8xdx
. 3
19. BoruucinuTh JaHHBINA HHTErpall fu 32 dx

. 31
20. BBIYMCINTH JaHHKIH HHTErpan | 4 ;xz dx

21. BeluucnuTh JaHHBIA HHTETpal _I"_Sz 6xdx
22. BBIUNCIINTD JaHHBIA HHTErpal _I"_za[ﬁx —3)dx
23. BBIUMCIINTE TaHHBIA HHTETpal _rz_i( 10 —4x)dx

24. BBIYHCIIATE JaHHBIA HHTETPa f_ii (x* + 2x+1)dx

Bpems Boinosinenus: 80 MuH
Moayas 10. InddepenunanbHbie ypaBHEHUS.
Tema 10.1 Jugpgpepenyuanvuvie ypasnenus nepsoo nopsoxa.

IIpakTnyeckoe 3axanue Ne 106 x Teme uddepennnanbupie ypaBHEHHS IEPBOTO MOPSIKA.
JunakTnyeckue eguHuubl: OgHopoaHble auddepeHnranbHble ypaBHEHUs TEPBOrO MOPSJIKA.
Jluneiinsle nuddepeHnnanbHble ypaBHEHUS TIEPBOTO MOPSAKA.

3a BEpHO BHITIOJIHEHHOE 3a/1aHne BhicTaBisaercs 0,5 6amioB
3a HeBEpHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OanioB
TekeT 3aganus
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Bapuanr 1

L]

1. Pewmts ogHopoaHoe auddepeHInaIbHOE yPaBHEHHE IIEPBOTO MOPSIKA XY — V = Xex,

2. Pemts ypasuenue bepuymm y' + 2y = 3e¥,

Bapuant 2
E

1. Pemmth ogHOpOAHOE MU HepeHInaTIbHOE YpaBHEHHE IEPBOTO MOPSIKA ¥’ = P

2. Pemmnts ypasenue bepuymn v’ + ytgx = sin 2x,
Bapuanr 3
1. Pemmuts omHOpoaHOE AU depeHIuaIbHOe YpaBHEHHE HepBoro nopsaaka x -y’ = x* + xy + y2,

r_ 2y _ 2 4
¥y - vi(x+1)",

2. Pemmwmtsb ypaBHeHue beprHymim

Bapuanr 4
1. Pewmts opHOpOAHOE HU(DepeHInaIbHOE YPaBHEHHE TIEPBOTO NOPsiAKa ¥ + ./

2. Pemuts ypaBHenue bepuymm y' — :xi +y*=0,yv(1)=1.

Bpemsi BoinmosiHenusi: 80 MuH

BueaynutopHasi camocrositejibHasi padora crygenta Ne4d Pemenue M3 Ne6 conepskariee
3a/1aHMS PELICHNE JTMHENHBIX YPAaBHEHUH NIEPBOTO MOPSIKA.

3a BepHO BBHINIOJHEHHOE 3aJjaHue BbicTaBisiercs 0,5 6aos
3a HEeBEpPHO BBIIOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB
Teker 3a1aHus

1. Pemmrts 3agauy Koum asst auddepeHnansHOro ypaBHeHUSL:
1) 2xyvdx+(y—x)dy=0, y(-2)=4;
2) y/ =2y —x + e, y(0) = —1.

2. Pemmwts 3amauy Komru s iuddepeHnnanisHOro ypaBHeHUS:

) y/ +y-tgx=—1), y(m=5;

COEX

2) y/ + 3y = e™y?, y(0)=1;

Bpems Boinosinenus: 80 MuH
Tema 10.2 Juppgepenyuanvhvie ypaguerus ¢ pazoessitouuMucs nepemeHHbLMU.

IIpakTnuyeckoe 3aganue Ne 107 k teme /luddepenimanbable ypaBHEHHs C Pa3IesSIONIUMUICS
HEPEMEHHBIMH.
Junaktnyeckue  equHunbl:  JluddepeHuumanbHple  ypaBHEHUS € Pa3JENAIOLIUMUCS
HEPEMEHHBIMH.
3a BEpHO BHITIOJIHEHHOE 3a/1aHne BhicTapisaercs 0,5 6amioB

3a HeBEpHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB
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Tekcr 3apanusa

Bapuanrt 1
PemnTe ypaBHEHHS C pa3AeiISIOIIMMHUCS TEPEMEHHBIMH:
1. 3x%e¥dx+ (x%e¥— 1)dy = 0;

2 2 2x 2x 2x
2. (Ex‘ +- cns—)dx — —cos—dy = 0.
¥ ¥ ¥ ¥

Bapuanr 2
Pemyre ypaBHEHHMs ¢ pa3AesIOIMMUCS TIEPEMEHHBIMU:
1. (3x?+4yH)dx+ (8xy +e¥)dy =0;
1

2. (Zx— 1—;—;}::1:1:—(2}?——)::1}?: 0.

x

Bapuant 3
Pemmure ypaBHEHH ¢ Pa3ACIAIOIUMUCS IIEPEMEHHBIMU:
1. (3x%y+ 2y + 3)dx + (x® + 2x + 3y?)dy = 0;

2. (v +cosx)dx+ (3xy? +e¥)dy =0.

Bapuanr 4
Pemmre ypaBHEHHS ¢ pa3AeNSIOMIUMUCS EPEMEHHBIMHU:
1. (5xy?—x¥dx+ (5x%y— y)dy = 0;

2. xvidx +v(x*+ yH)dy = 0.

Bpems Boinosinenus: 80 MuH

BHeaynuTopHasi camocTtosiTelibHasi padora cryaenta Ne44 PaGora ¢ ydeOHON JuTepartypoil u
noJAroToBka pedepara Ha Temy «AuddepeHunanbHble ypaBHEHHUS.

3a BepHO BBINOJIHEHHOE 3aJjaHue BeicTaBisgercs 0,5 6amioB

3a HEeBEpHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB

Tema 10.3 Hugpghepenyuanvuvie ypasnenus 6mopo2o nopsaoxa.

IMpakTuyeckoe 3aganue Ne 108 k reme [uddepeHnuansabie ypaBHEHUS BTOPOTO MOPSIKA.

JAunakTudyeckue exuHunbl: {uddepennmanpasie ypaBHEHUSI BTOPOTO MOPSAKA.

3a BepHO BBHINIOJHEHHOE 3aJjaHue BbicTaBisiercs 0,5 6aios
3a HEBEPHO BHITIOJIHEHHOE 3a/1aHKe BhIcTaBisieTcs 0 6ayioB
TexcT 3apanus

Bapnanr 1
Haiitu oOmiee permenune nuddepeHunanibHOro ypaBHEHUS:
1. ¥v"+2y" = 4e*(sinx + cosx) ;

2. ¥+ 2y"+ 5y = —2sin2x.

BapuanT 2
Haiitu obiee pentenne auddepeHant-HOr0 ypaBHEHHS:
1. v'"—4y'+ 4y" = —e sin 6x;;
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2. ¥'+2y"'= —2e*(sinx + cosx).

Bapuant 3
Haiitu o6miee pemenue nuddepeHmaibHOro ypaBHEeHUS:
1. ¥v" —4y"4+ 8y = e*(5sinx — 3cosx);

2. v'—4y'+ 4y = e~ 5in3x.

Bapuanrt 4
Haiitu obmiee pemenue nuddepeHmaibHOro ypaBHEeHUS:
1. v" 4+ 2y"= e*(sinx + cosx);

2. y"+6y'+ 13y = e”* cos4x.

Bpems Boinosinenus: 80 Mmun

Tema 10.4 Ypasnenue capmonuueckux KoaieOanuil.
IIpakTuyeckoe 3aganue Ne 109 k reme YpaBHeHHe rapMOHUYECKHUX KOJIeOaHUI.
JupakTuyecKue eIUHULBI: YpaBHEHHE raApMOHUYECKUX KOIeOaHuil.
3a BepHO BBHINIOJHEHHOE 3aJjaHue BbicTaBisiercs 0,5 6anos
3a HEeBEpPHO BBIIOJIHEHHOE 3aJjaHKe BbicTaBisieTcs 0 OamioB
TexcT 3aganus

Bapnanr 1
['py3, moABEIICHHBIH K CIUPANBbHON MPYKUHE, KOJIEOJIEeTCs IO BEPTUKAIH C aMIUTUTYI0i A = 8 cM.
OmnpenenuTh KECTKOCTh K MPYKUHBI, €CITH U3BECTHO, YTO MAKCHMAJIbHAsI KHHETUYECKasi SHEPIUs rpy3a
cocrasiset 0,8 Jx.
Bapuanr 2
MarepuanpHast Touka Maccoir m=10r coBepIiacT rapMoOHHYECKHE Kojaebanus ¢ yactoToi 0,2 I'.
AMIIIUTYAA KoJeOaHui paBHa 5 CM. ONPEJENIUTh AEMCTBYIOLIYIO IPU 3TOM Ha TOUKY MaKCUMAaJIbHYIO CUITY.
Bapuanr 3
[TpeamMeTt pacnookeH Ha pacCTOSHUM & OT IBOSKOBBITYKJIOHN JIMH3BI ¢ (POKYCHBIM paccTostHueM f.
Haiitu (B emunuiax f) paccrosinue a, mpu KOTOPOM pacCTOsSHUE D OT mpeiMeTa 10 ero IeiCTBUTEIBHOTO
n300paxeHus OyIeT MUHUMAIbHBIM.
Bapuanr 4
Haiiti ammnuTtyny v HadaneHy0 Qa3y pe3ylbTUPYIONIEro KoueOaHus pU CIOKESHUH BYX
rapMOHHYECKHUX KoseOaHUI OJJHOrO HAIPaBJIEHUSI COOTBETCTBEHHO C aMILTUTYIaMHU 6 CM U 8 CM U
HavyaJlbHBIMH (hazaMH EH z

Bpems Boinosinenus: 80 MuH
BueaynuTopHas camocrositeqibHasi padora cryaeHta Ne45 [loaroroBka pedepara v mpe3eHTalMu Ha
Temy «['apMOHUYECKHE KOJICOaHUS».
3a BepHO BBINIOJIHEHHOE 3aJjaHue BeIcTaBisgercs 0,5 6amioB
3a HeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBiseTcs 0 6ayioB

Mopayas 11. DiieMeHTBI TeOPUH BePOSITHOCTEH M MATEMATHYECKOH CTATHCTHKH

Tema 11.1 Cnyuatinoviti onoim u caydatnoe coovimue. OmuocumenvHas uacmoma. Beposmuocme
cobvimus.
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IIpakTuyeckoe 3aganue Ne 110 k teme CirydaiiHbIil ONBIT U ciydaiiHOe coObITHE. OTHOCHUTEIBHAS
yacTtoTa. BeposTHOCTH COOBITHSL.

JAupakruyeckue efMHUNbI: CirydailHbIi ONBIT U CiTydaiiHOe coObITHE. OTHOCHTEIbHAS YacTOTA.
BeposTHOCTB COOBITHS.

3a BEpHO BBHITIOJIHEHHOE 3a/1aHue BhicTaBisgercs 0,5 6amios
3a HEBEPHO BHITIOJIHEHHOE 3aJ1aHKe BhIcTaBisieTcs 0 6ayioB
Texkcr 3apanusa

Bapuanr 1

1. AGoHeHT 3a0bul TOCTENHIOK TH(PpPY HOMepa TenedoHa W MOITOMY HaOWpaeT e€ Hayraj.
Onpenenutb BEPOATHOCTh TOTO, UYTO €My IPUIETCS 3BOHUTH He OoJiee ueM B 3 MecTa.

2. Illects pykomucel CiIy4ailHO pacKIIaAbIBAIOT IO IATH MamkaM. KakoBa BEpOSTHOCTH TOTO, YTO
POBHO OJIHA TaNKa OCTAHETCS ITyCTOM?

BapuanT 2

1. AOGoneHT 3a0bu1 mocneanue 2 nudpsl TeneGOHHOTO HOMEpa, HO MOMHHUT, YTO OHU Pa3IM4YHbI U
00pa3yloT ABy3HauHoe uyucio, MeHbliee 30. C ydyeroMm 3TOro oH Habupaer Hayran 2 nudpsl. Haiitu
BEPOATHOCTH TOT'O, YTO 3TO OYIYT HY)KHbIE LU(DPBI.

2. Hudpst 1, 2, 3, ..., 9, BeINUCaHHbIC HA OTAEIbHBIC KAPTOUKU CKIIQABIBAIOT B ALIMK M TIIATEIBHO
nepemMemuBaioT. Hayran BBIHUMArOT OHY KapTouky. HailTu BEpOSTHOCTH TOTO, YTO YMCIIO, HAIIMCAHHOE
Ha 3TOH KapTOUKe: a) YeTHOE; 0) ABY3HAYHOE.

BapuanT 3

1. Illecth mapoB ciry4aiiHBIM 00pa30M PACKIIAJIBIBAIOT B TpU sluKa. HallTH BEpOSTHOCTH TOTO, YTO
BO BCCX AINMKAX OKAKCTCA pa3HOC YMCJIO IapOB, IIPpH YCIIOBUHU, UTO BCC ANIMKU HE ITYCTBIC.

2. PebGenok umeer Ha pykax 5 kyoukoB ¢ OykBamu: A, K, K, JI, ¥. KakoBa BeposITHOCTh TOTO, YTO
pebeHok cobepeT 3 KyOMKOB clI0BO "Kykiia'?

Bapuanr 4

1. Ha nonxe B ciay4aiiHOM mopsake pacctaBieHo 40 KHUT, Cpey KOTOPBIX HAXOIUTCS TPEXTOMHUK
IIymikuna. HailT BEpOSITHOCTH TOTO, YTO 3TH TOMa CTOST B MOPSAJKE BO3pACTaHUA HOMEpA CJEBA
HalpaBo, HO He 0053aTeIbHO PAIOM.

2. Ha xaxnoii U3 MATH OJMHAKOBBIX KAPTOUYEK HAIEYaTaHa OJHA W3 clieayromux Oyks: "a", "m", "p",
"t", "10". Kaprouku TmarenbHo nepeMmemansl. HaliTH BEPOATHOCTH TOTO, YTO HAa YETHIPEX BBIHYTBIX IO
OJIHOM KapTOYKEe MOKHO MPOUYECTh CJI0BO "topTa'.

Bpems BpimosHenus: 80 MuH

"

BHeayauTopHasi camocTosiTeJibHass padora cryaeHta Ne46 PemeHue mnpakTHYecKHX 3a7ad ¢
MPUMEHEHUEM CTaTUCTUYECKUX METO/IOB.

3a BEpHO BHITIOJIHEHHOE 3a/1aHne BhIicTaBisaercs 0,5 6amioB
3a HEBEPHO BHITIOJIHEHHOE 3a/1aHne BhIcTaBisgeTcs (0 OaioB
TexcT 3apanus
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1. B AByX silMKax colep:kKaTcs CHHUE U KpacHbIE IIAphl: B IEPBOM SIIUKE 6 CHHUX U 7 KPacHBIX, BO
BTOPOM AIIIMKE — 4 CUHUX U 5 KpacHBIX. M3 KaXX10r0 sAlMKa U3BJIEKAIOT 0 ogHoMY Iapy. Haittu: 1)
BEPOATHOCTH TOTO, YTO XOTs OBl OJIMH U3 BHIHYTHIX IIAPOB OyIeT KPaCHbIM; 2) BEPOSITHOCTh TOTO, UTO
TOJILKO OJIMH M3 MApOB OyJeT KPAaCHBIM.

2. V3 matu OykB pa3pesHoit a30yku coctaieHo ciioBo JJOMUK. PeGenok, He ymMeronui YuTaTh,
pacchInai 3TH OyKBBI M 3aT€M BBUIOXKHII TPH U3 HUX B IPOM3BOJILHOM MOpsiike. HaliTH BepoOSTHOCTH TOTO,
yT0 y Hero nonyuuinock cinoBo KOJ. (Ilpeanonaraercs, 4ro peGeHOK HE IEpeBOpaunBaeT OYKBBHI.)

3. U3 ypHsI, conepxaieii 3 6ebIx mapa 1 5 CHHHUX IIapoB, u3BiekatoT 1 map. Haiitu BeposTHOCTD
TOT0, YTO HIap OEIIBIM.

Bpems Boinosinenus: 80 MuH

Tema 11.2 Ocho6Hble NOHAMUSL KOMOUHAMOPUKU.

IIpakTuyeckoe 3aganue Ne 111 k Teme OCHOBHbBIE OHATHSI KOMOUHATOPUKH.
JAunakTuyeckue equHuubl: OnpesieneHne OCHOBHBIX MOHATHH KOMOWHATOPUKHU: NEPECTaHOBKH,
COYETaHUsl, pa3MEILCHHS.

3a BepHO BBHINIOJHEHHOE 3aJjaHue BbicTaBisiercs 0,5 6aos

3a HEBEpPHO BBIIIOJIHEHHOE 3aJjaHKe BbicTaBisieTcs 0 OamioB
Texcr 3a1aHuA

Bapnanr 1
1) Berunciure:

a) ;- A%,
0) C5 - P2

2) CKOIBKHMH CIIOCO0AMU MOYKHO COCTaBUTh PACIUCAHHE OJHOTO YU4eOHOro JHS U3 6 pa3IndHbIX
YPOKOB?

3) CkoJIbKHMH crIOCO0amMu 13 7 YICHOB Ipe3urnyMa COOpaHUsl MOXKHO BbIOpATh MPEACENATENs, €ro
3aMeCTUTeINs U cekpeTaps’?

4) Cxonbkumu criocobamu u3 10 UrpoKoB BOJICHOOIBHOM KOMaH IbI MOXKHO BBIOPATh CTAPTOBYIO
mecTépky?

5) Pewnre ypaBHeHHE:

A, =20
Bapuanr 2
1) Berumciure:
Pe ]
= Al
a) p, A3
7
6) C1p " Ps
2) CKOJIbKO pa3IMyHBIX MATH3HAYHBIX YHUCEIT MOXHO COCTaBUTh U3 udp 1, 2, 3, 4, 5 (tudpsl B 01HOM
YHClie HE TOJKHBI TOBTOPSTCS)?
3) CkonbkuMu criocobamu U3 9ydeOHbBIX MTPEIMETOB MOKHO COCTaBUThH PACIMCAHUE YUCOHOTO JTHS U3
6 pa3nUUYHBIX YPOKOB?

4) CKOIBKUMH CIIOCOOaMH U3 25 YYSHHKOB KJIacca MOXKHO BBIOPATh YETBHIPEX VIS y4acTHS B

Mpa3JHUYHOM KOHIlepTEe?
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=l (x- 1) = 30.
Bapuanr 3
1) Beruucnure:

) Pop Az,
is

Azp C3p

0) cici + cics

5Cs T €403

2) CKOJIBKO pa3JIMYHBIX MATH3HAYHBIX YKCEIT MOXHO COCTaBHUTH U3 UPP 6, 7, 8, 9, O(uudpsl B 0JHOM
YHUCJIE HE JIOJDKHBI TOBTOPATCS)?

3) CKOJIBKO MOXHO COCTaBHUTb PA3JIUYHBIX MPABHIBHBIX IPOOEH, UCIIOIb3Ys B YHCIUTENIC U B
3HaMeHatene uucna 2, 3, 5,7, 11, eciu B 3anucy KaK10i 1poOu UCIIOIp30BaTh 2 gucia’?

4) CKOJBKO AMaroHajieil KMeeT BBIMYKIIbI CEMHYTOJIbHUK?

5) Pemute YpaBHeHHE:

A =336C°5.
Bapuant 4
1) Beruucnure:

a) - 0) cicd — cicj
1%

2) CKOJBKHMH CII0OCO0aMU MOXKHO PAaCCTaBUTh Ha KHU)KHOU TOJIKe ToMa 4-ToMHKKa Jarapa [lo Tak,
9T00BI UeTBEPTHIN TOM HE CTOSUT KpaitHUM clieBa?

3) CKOJBKO pa3InYHBIX TPEX3HAUYHBIX YHUCEIT MOXKHO coCTaBUTh U3 1udp 0, 1, 2, 3, 4, ecinu 1udps! B
OJIHOM YHCJIE€ HE IOBTOPSIIOTCA?

4) CKOJBKO CYIIECTBYET Pa3IMYHbIX TPEYTOJbHUKOB C BEPIIUHAMH B 7 JAHHBIX TOYKAX, €CIIN
M3BECTHO, YTO 3 U3 HUX JIKAT HA OJHOU MPSMOM?

5) Pemmre ypaBHEeHUE:

12C35 = 55A5,.

Bpems BpimosHenus: 80 MuH

IIpakTnueckoe 3axanue Ne 112 x reme OCHOBHBIE OHATHSI KOMOMHATOPUKH.
JAunakTtudyeckne eauHuubl: [IpuMeHeHMe KOMOMHATOPHBIX 3HAYEHUM [UJIT  BBIUMCICHUS
BEPOSITHOCTH.

3a BepHO BBHINIOJHEHHOE 3aJjaHue BoicTaBisiercs 0,5 6anos
3a HEeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBiseTcs 0 6ayioB
Teker 3a1aHus

Bapwuant 1 (n+D)I(n+3)
by ——MM=.
1. Coxparute 1podb (n+4)!
a) (n+1! : 2. Haiitu
n a) Cy;
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(n+3)!
Bpemsi BoinmosiHenusi: 80 MuH nl(n+2) '
3. Haiitu
3,
Bapuant 2 ) Ag
1. Coxkparute 1pobb b) C,-Ce

A
BHeayauTopHasi camocTosiTeJibHasi padora cryaeHTa Ned7 PemieHne mNpakTHYECKUX 3a1ad  Ha
IMPUMCHCHHUC KOM6I/IHaTOprIX 3HAa4YCHUU AJI BBIYMCIICHUSA BEPOATHOCTH.

3a BepHO BBHINIOJHEHHOE 3aJjaHue BbicTaBisiercs 0,5 6anos
3a HEBEPHO BBIIIOJIHEHHOE 3a7jaHKe BbicTaBisgercs 0 OamioB
TexkcT 3aganus

1. CKOJBKO YETHBIX YETHIPEX3HAUHBIX YHCEN, B KOTOPBIX IH(PHI HE MOBTOPSIOTCA, MOXKHO 3alHCcaTh C
nmomorteio udp 1, 2, 3, 77

2. B 11 «a» knacce yuarcs 25 yyammuxcs, B 11 «0» - 20 yuamuxcs, a B 11 «B» - 18 yuamumxcs. s paboTst

Ha MPUIIKOJIBLHOM YYacTKe Ha/I0 BBICIHUTH TpeX ydammxcs u3 11 «a», nByx — u3 11 «o» u oqHoro — u3 11

«B». CKOJIBKO CYIIECTBYET CIIOCOOO0B BBIOOpa yyaIuxcs A1l paboThl Ha MPUIIKOIBHOM ydacTKe?

CKONBKMMU c11I0cO0aMHU MOKHO PAaCIPEACIUTh 12 pa3nyHbIX KHUT MEXKAY YEThIPbMS yUaIlIUMHUCS?

CKOJIBKO YETHBIX YeTBIPEX3HAUHBIX YHCEINl, B KOTOPBIX IH(PHI HE MOBTOPSIOTCA, MOXKHO 3alHCaTh C

nomoripeko mudp 1, 2, 3, 4?

5. B otmene pabortator 9 Bexymux 1 12 crapmux HAyIHBIX COTPYTHUKOB. B KOMaHAMPOBKY HAIO MOCIATh
JIBYX BEAYIIMX M TPeX CTaplIMX HAYYHBIX COTPYAHHUKOB. CKONBKHMH CIOCOOAMH MOXET OBITh CeTaH
BBIOOP COTPYJHHKOB, KOTOPBIX HaJI0 TIOCIATh B KOMaHAHPOBKY?

6. CKOJBKO pa3HBIX CTAPTOBBIX IMIECTEPOK MOXKHO 00pazoBats u3 10 BoneitbommucToB?

Hw

Bpems BoinosiHenus: 80 MmuH
Tema 11.3 Onepayuu nao coovimusamu. Teopemvl crOMHCEHUS U YMHOHNCEHUS BEPOAMHOCMEN.

IIpakTnyeckoe 3aganme Ne 113 x teme Omepanuu Hax COOBITUSMH. TeOpeMbl CIIOKEHHUS |
YMHOKEHHS BEPOSITHOCTEH.

JAunakTudyeckue exuHunbl: Onepanun HaJl COOBITUIMU. TEOPEeMbI CIIOKEHUSI U YMHOXKECHHS
BEPOSTHOCTEM.

3a BEepHO BBHINIOJIHEHHOE 3aJlaHKe BICTaBIIseTCs 2 Oanna
3a HEeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBiseTcs 0 6ayioB
Teker 3a1aHus
Bapnanr 1

1) U3 30 yuenukoB cnoptkiacca 11 3anumaercs pyrdosom,6 — BoseliboioM, 8 — 6erom, a ocTajibHbIE
5 —pbLKKaMU B AIUHY. KakoBa BEpOSATHOCTh TOTO, YTO OJMH MTPOU3BOJIBLHO BHIOPAHHBIN YUEHUK Kilacca

a) He 3aHUMaeTCs MPbDKKaMH?

b) 3aHMMaeTcs UTPOBBIM BUAOM criopTa?

2) Hwumna u Jlopa numyT AMKTaHT BEPOSITHOCTh TOTO, YTO HUHA TOMyCTHT B HEM OIIMOKY, COCTaBISET
60% , BeposiTHOCTH o1nOKH Jlopsl — 40%. Haiiaure BeposiITHOCTH TOTO, UTO
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a) o0e¢ ICBOYKHU HAMUIIYT JUKTAHT O€3 OIIMOOK;

b) Huna Hanumer 6e3 omunbok, a Huna ommbercs.

3) Momery OpocaroT 6 pa3 noapsa. Haiiaure BeposITHOCTh TOTO, YTO XOTS ObI OJTUH pa3 BBINAACT
«perKa.

Bapuanr 2

1) U3 30 yuenukoB crioptkiacca 11 3anumaercst pyro0s10m,6 — Bosieiiboiom, 8 — 6erom, a ocTaabHbIE
5 — npeoKKkamu B JuHHY. KakoBa BEpOsSTHOCTH TOTO, YTO OJIMH MPOU3BOJIHHO BEIOPAHHBIN YUSCHHUK KJlacca

a) He 3aHuUMaeTcs GpyTooIOM?

b) 3aHuMaeTcs NErkoi aTIETHKON?

2) Humna u Jlopa nuunyT AMKTAHT, BEPOSITHOCTH TOrO, 4T0 HUHA JOMYCTUT B HEM ONMIKOKY, COCTABIISIET
60% , BeposiTHOCTH omnOku Jlopsr — 40%. Haiinure BeposTHOCTH TOTO, YTO

a) o0e ICBOYKH B JUKTAHTE OMIMOYTCS;

0) Jlopa Hanumer 6e3 omuOok, a Huna ommbercs.

3) Momery OpocaroT 6 pa3 noapsia. Haiiiure BepoSTHOCTH TOTO, YTO XOTS ObI OJJUH pa3 HE BhIMA/CT
«perKa.

Bapuanr 3
1) B Oecnpourpsiminoii jotepee Boimymeno 10000 Ouneros, cpeau KOTopbix 100 BRIMTPHIIISH 110
1000pyo6uteis, 200 Berurpsimei o 500pyomnei, S00 Bemrpsimieid mo 200py6neit u 1000 BEIMTpBIIICH M0
100py6ueii, a ocTanpHbIe OMIETHl BBIMTPHIBAIOT 10 1 pyOumto. KakoBa BEpOSITHOCTH TOTO, YTO IPHU MOKYIIKE
OJTHOTO OWJIETa BBIMTPHIII COCTABUT

a) e 6onee 200pyoieii? 0) 6omee 200 pybneit?

2) Kaxplii 13 TpEX CTPEIIKOB CTPEIISET B MUIIICHB 10 OJHOMY Pa3y, IPUYEM BEPOSTHOCTD MO aHHs
nepBoro crpesika cocrasisger 90%, Broporo — 80%, Tpetbero — 70%. Haliqute BeposITHOCTh TOTO, YTO

a) BCE TPH CTpeJIKa MOpa3siT MUILICHB;

0) ABO€ U3 TPEX CTPEIIKOB MPOMAXHYTCS.

3) Mosety 6pocatot 5 pa3 moapsia. Haiinte BeposITHOCTD TOTO, YTOKPEIIKa» BBIMAIAET HE «OPei»
BbIMaiaeT bonee 2 pas.

Bapuanr 4
1) B OecnpourpsitiHoii jotepee Boimymieno 10000 Ouneros, cpeau KOTOpbix 100 BBIMTPHIIIEH 110
1000py6meit, 200 Beurpsieii mo S00py6seit, S00 Boeiurpseieit mo 200pyomneit u 1000 BeUrpbIIeH 1Mo
100py0meii, a octanbHble OMIIETHI BBIMTPBIBAIOT 110 1 pyost0. KakoBa BEpOSITHOCTB TOTO, UTO NP MOKYIIKE
OJTHOTO OMJIETa BBIMIPHILI COCTABUT

a) He meree 500pyomneii?

0) menee 500pyomneit?

2) Kaxpiii 13 TpEX CTPEIIKOB CTPEIISET B MUIICHB 110 OJHOMY pa3y, MIPUYEM BEPOSTHOCTD MO IaHHS
nepBoro crpesika cocrapiger 90%, Broporo — 80%, Tpetbero — 70%. Haliqute BeposITHOCTh TOTO, YTO

a) BCE TPH CTpeIIKa MPOMAaXHYTCS;

0) ABOE U3 TPEX CTPENIKOB MOPA3SIT MUILIECHB.

3) Momnety Opocatot 5 pa3 nmoapsin. Haiinute BeposiTHOCTB TOTO, YTO PEIIKay BBIIAACT HE «OPE
BbINA/1a€T HE MEHee 4 pas.

Bpemsi BoinosiHeHus: 80 MuH
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IIpakTuyeckoe 3aganme Ne 114 x teme Omepanuu Haa COOBITHSMH. TeOpeMbl CIIOKECHHS

YMHOKECHUS BEPOSITHOCTEH.

I[I/IllaKTI/I'{eCKI/Ie (F1950:07 01001 TeOpeMBI CJIOKCHUA U YMHOKCHUA BGpOSITHOCTCfI.

IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

Pe3yabTaThl 00yueHUsI: YMEHUsl, 3HAHUSA U 00LHe KOMIIETEHIIMH IToka3aTenu oLeHKH pe3yJbTaTa Onenka
(Ko0J1-BO
Ymenus 0aJ1710B)
BJIaJIeTh METOAMU JJOKA3aTeNIbCTB U AITOPUTMOB PEILEHHS; YMETh HX TEKYIHil KOHTPOJIb B (hOpME: MUCHMEHHOH
[IPUMEHSTh, IPOBOAUTH JJOKA3aTENIbHBIC PACCYKIACHUS B XOJI€ PEIIEHHsI | CaMOCTOSITENBHOH paboTHI, BHEAYAUTOPHOU PabOTHI,
Y1 | zapau; (hpOHTAILHOTO OIPOCA U TPYIIIOBOH CAaMOCTOSATEILHON 0,16
paboThb!
(hopMHpOBaTh NpECTABICHUS O HPOLECCAX U ABICHHUAX, HMEIOLINX o
o TeKyIuil KOHTPOIb B (hopMe: PpOHTANBHOTO OIpoca,
BEPOSITHOCTHBIN XapaKTep, O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B
o YCTHOTO 3a4eTa, IMCEMEHHOT0 3a4eTa, MaTeMaTHIeCKOrO
peabHOM MHpE, 00 OCHOBHBIX HOHSTHAX 3JIEMEHTAPHON TEOPHU
Y5 o JIMKTAHTA, 3alIUThI pe)epaToB, BHIOIHEHUS 0,16
BEpPOSTHOCTEN; HAXOIUTh U OLEHHBATh BEPOSTHOCTH HACTYIUICHHS peserTaNT
COOBITHI B IPOCTEHIINX MPAKTUYECKUX CUTYAIHSIX 1 OCHOBHEIE P o
o UTOTOBEII KOHTPOJIb B (hJOpME TECTUPOBAHNE
XapaKTepUCTUKH CIyJalHbIX BEJIUYHUH;
(hopMHpOBaTh HPEACTABICHHS O MATEMATUKE KaK YaCTH MUPOBOi TEKYIHil KOHTPOJIb B (hOpME: MUChMEHHOM
31 KyJIbTYpHL X O MECTE MAaTEMaTHKH B COBPEMEHHOH [UBUIIH3AIUH, O CaMOCTOSTEILHON paboThl, BHEAYJUTOPHOH pabOTEL, 016
crnoco0ax ONMMCaHUs HA MATEMATHYECKOM SI3bIKE SBJICHUN peabHOro (hpOHTAILHOTO ONpOCca U rPYIIIOBOM CaMOCTOATENbHON '
MHpa; paboThbl
(hopMHpPOBATB NPEACTABICHHS O IPOLIECCaX U SBICHUSX, IMEIOIIHX
BEpPOSITHOCTHBIN XapaKTep, O CTATHCTUYECKUX 3aKOHOMEPHOCTAX B TEKYIHil KOHTPOJIb B (hOpME: MHUCHMEHHOH
37 | PeaubHOM MHpe, 00 OCHOBHBIX ITOHATHSIX JJIEMEHTAPHOI TEOpUH CaMOCTOSTENILHON paboThI, BHEAYJUTOPHOH pabOTEL, 016
BEpPOSITHOCTEH; HAXOIUTh U OLEHNBATh BEPOSITHOCTH HACTYILICHHS (hpOHTAILHOTO OIIPOCA H TPYIIIOBON CAMOCTOSTEILHON '
COOBITHUH B IPOCTEHILIMX MPAKTHYECKUX CUTYALUSIX U OCHOBHBIE paboThbl
XapaKTEePUCTUKH CIyJalHbIX BEIUYHUH;

3a BCPHO BBIITOJIHCHHOC 3a/1aHNC BLICTABJISACTCA 2 Oaia
3a HCBCPHO BBIIIOJIHCHHOC 3a1aHUC BBICTABIISICTCA 0 6amnoB

TexkcT 3aganus

1. B ypne nHaxogmsatcs 4 Oenbix mapa u 6 — u€pHbix. M3 ypHbl Hayraj BeiHMMaroT 3 mapa. Kakosa

BCPOATHOCTDL TOI'O, YTO BCC OHU OJHOI'O I_IBCTa?

2. U3 xonomel B 36 kapT Hayraja BHIHUMAIOT 4 kapTel. HaliTH BEpOSITHOCTH TOTO, YTO CPEAM HUX
OKaXKeTCs HE MEHEE TPEX TY30B.

3. JlBa cTpenka CTpEJSIOT MO OJHOH Ienn. BeposTHOCTh Mmomnaganus MepBoro crpeika paBHa 0.9, a
BToporo — 0.7. OO0a crpenka OJHOBPEMEHHO [ENAlOT IO OJHOMY BbIcTpeny. OnpenenuTb
BEPOSATHOCTH TOTO, UTO OYyT UMETh MECTO /IBa IMONAAAHUS B LIETb.

4. B ypHe HaxonsaTcs 4 OenbIX U 7 4€pHBIX MApOB. M3 ypHBI H3BIIEKAIOTCS ILIAPHI.

5. B ypne HaxoasaTcs 4 Oenbix mapa u 8 kpacHbIX. M3 He€ Hayraj mocienoBaTeNbHO U3BJIEKAIOT J1Ba
mapa. Haiitu BeposiTHOCTB TOTO, UTO 002 1mapa OyayT YEpHBIMHU.

6. Ha cOopounsriii kouBeiiep mocrymaer 700 neraneit ¢ mepBoro cranka u 300 meraneii — co BTOpOro.

I[TepBeiii cranok naér 0.5% Opaka, a BTopoit — 0.7%. HaifTu BeposITHOCTH TOT0, UTO B3ATas JeTajlb
Oyner OpakoBaHHOI.

Bpems Boinmosinenus: 80 MmuH

BHeayauTopHasi camocTosiTeibHasi pa0dora cryaeHta Ned8 PemeHune npakTHYecKUX 3a4ad  Ha
PUMEHEHNE TEOPEM CIIOKEHUS U YMHOKEHHUS BEPOSITHOCTEM.
3a BepHO BBHINIOJIHEHHOE 33JJaHKE BBICTaBIIsAeTCs 2 Oaia

3a HCEBCPHO BBIMTOJIHCHHOC 3aIaHUC BBICTABJISICTCSA 0 6ammoB

Tekcr 3apanusa
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1) BeposiTHOCTh TIOMAJaHUs B ILEdb JUIA IEpBOro crpeika pasHa 0.8, mis Broporo — 0.7 u s
tperbero — 0.9. Ctpenku npousBenu 1o oJHOMY BbeicTpeny. HailTu BEpOSITHOCTE TOTO, YTO UMEET MECTO HE
MEHee JBYX MONaJaHui B LENb.

2) B peMOHTHYI0 MacTepcKyr moctynwio 15 TtpaktopoB. M3BecTHO, 4TO 6 M3 HUX HYXKIAIOTCS B
3aMEHE JIBUraTellsd, a OCTaJlbHble — B 3aMEHE OTAENbHBIX y3710B. CilydallHBIM 00pa3oM OTOHMpAIOTCs TpU
Tpaktopa. HaiiTu BeposTHOCTH TOro, 4YTO 3aMeHa JBUraTels HeoOXoauma He Oosiee, YeM ABYM
OTOOpaHHBIM TPAKTOPaM.

3) Ha >xene300eTOHHOM 3aBOjie M3rOTaBIMBAIOT HaHenu, 80% W3 KOTOPBIX — BBICIIETO KavecTBa.
HaiiTi BeposiTHOCTB TOTO, UTO U3 TPEX HAayraJ] BRIOpaHHBIX [1aHese He MeHee IByX OYIyT BBICIIErO COpTa.

4) Tpu pabouux COOMPAIOT MOALIMITHUKK. BEpOSTHOCTH TOTO, YTO MOAIIMITHHUK, COOPAHHBIN TTEPBBIM
pabouunM, BeICIIEero kadecTBa, paBHa (.7, BTopbiM — 0.8 u TpetbuM — 0.6. JIJ11 KOHTPOJIA HAyraj B3SITO IO
OJTHOMY TOAIIUITHUKY U3 COOpaHHBIX KaKIbIM pabounM. HalTH BEpOSTHOCTH TOTO, UTO HE MEHEE IBYX U3
HUX OyJyT BBHICILIETO KayecTBa.

Bpemst BoinmosiHenusi: 80 Mmun

Tema 11.4 Juckpemnas cuyuaimas eiuduHa, 3aKoH ee pacnpeoeneHusi. Hucnosvle xapakmepucmuku
OUCKPEMHOU CIYUAUHOU BEIUYUHBL.

IIpakTuyeckoe 3amanme Ne 115 k Teme JluckperHas ciydaiiHasi BeJIMYMHA, 3aKOH €€
pacnpeneneHusi. YucioBble XapaKTEePUCTUKU AUCKPETHOM CIy4ailHON BETHYMHBI.
JAunakTudyeckne efuHUNbL: /[uckperHas ciydaiiHas BEJIMUYUHA, 3aKOH €€ pacIpeIesiCHuUs.

3a BCPHO BBIITOJIHCHHOC 3a/1aHNC BLICTABJISACTCA 0,5 0aJIoB
3a HCBCPHO BBIIIOJIHCHHOC 3a1aHUC BBICTABIISICTCA 0 6amnoB

Tekcr 3axanus
Bapuanr 1
Ha nyrtu nBuxenust aBToMammHbl 4 cBeToopa, KaXIblii M3 KOTOPBIX 3alpellaeT JaibHeiiiee
JBIDKEHUE aBTOMalIMHbI ¢ BeposTHocThio 0,5. Haiftu psan pacnpeneneHus uucia cBETO(OpPOB,
IIPOMJICHHBIX MAIIMHOM 10 MEpPBOM OCTAaHOBKM. Uemy paBHBI MATEMATHYECKOE OXKUIAHUE W JUCIIEPCUS
9TOW CIy4alHON BEIUUYUHBI?
Bapuanr 2
B marasune mmeercs 15 aBromoOuneit ompeneneHHoit mapku. Cpenu HUX 7 4depHOro IBera, 6
ceporo u 2 Genoro. [IpencraBurenu Gpupmbl 0OpaTHIINCh B MarasuH ¢ NPEAJIOKEHUEM O NMpoJake UM 3
aBTOMOOMIIEH ATON Mapku, 0e3pa3aIMvHo Kakoro 1BeTa. CocTaBbTe psJl paclpeieeH s Ynucia MPoJaHHbIX
aBTOMOOMJIEH YEpPHOTO 1IBETa P YCIOBHH, YTO aBTOMOOMIIN OTOUPATIUCH CITy4aiHO.
Bapuanr 3
B ropone 4 xommepyeckux OaHka. Y KaxJ0ro puck OaHKpPOTCTBA B TEUEHHE IOfa COCTaBIISIET
20%. CocrtaBbTe psii pacrpeneseHuss 4yucia OaHKOB, KOTOpPbIE MOTYT OOaHKPOTHTbCS B TEUEHUE
CJIEYIOILEro roja.
Bapuanr 4
OXOTHHK CTpeisieT 1O AWYM JI0 MEPBOTO IMOMaJaHMs, HO yCIEBAeT cieiaTh He Ooyiee YeThIpex
BbICTpesioB. COCTaBUTh 3aKOH pAcIpeiesieHUs] YUCila IPOMaxoB, €ClIU BEpOSTHOCTH MOMaJaHus B LIETh
Ipu OAHOM BeIcTpesie paBHa 0,7. Haiitu qucniepcutio 3Toi Ciiy4aiiHON BEJINYUHBI.

Bpems Boinosinenus: 80 Mmun
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IIpakTuyeckoe 3aganme Ne 116 k Tteme JluckperHas ciy4yaliHas BeJIMYHMHA, 3aKOH €€
pactpeneneHus. UncioBble XapaKTEPUCTUKU AUCKPETHOM CIIyd4alilHON BEJIUYUHBI.
JAunpakTudyeckue eMHUIbI: YNCIOBBIE XapaKTEPUCTUKU JUCKPETHOM CIIy4YaiHOW BEJTMYUHBI.

3a BepHO BBHINIOJHEHHOE 3aJjaHue BbicTaBisiercs 0,5 6aios
3a HeBepHO BHINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 0amioB
TexcT 3agaHus
1. Ilycte B HEekoTopoil jorepee pasbirpbiBatoTcss 1000 OuneroB. OnuH OMIIET MMEET BBIMTPHIII
10000 pyoueit, aBa Ounera — mo 3000 py6nei, 10 — mo 500 pybneir u 50 mo 10 pyOneit.
Y CTaHOBUTH 3aKOH pacHpeIeeHUs CIIy4aifHOTO BBIMTPBIIIA [T BIaJIeNIblia OJHOTO OUIeTa.
2. B 3amadye 1o J0TEpero ONpeNeNuTh CPEAHUN BBIMTPBILT [T BIaIeNblia OJJHOTO OHIIeTa.

3. 3akoH pacrpenerneHus 3a1aH TaOIuLei:
Xi 1 2 3 4
Pi 0,2 0,4 0,3 0,1

Haiit MaTemMaTH4ecKOe OKUIaHKE, TUCIICPCHIO U CPEHEE KBAAPATHUECKOE OTKIOHEHHUE.
4.  JlaHo pacrpe/e/icHUE YHCIIa OYKOB MOJTYUYEHHBIX CTPEIKOM IPH OJHOM BBICTpEIIC [0 MHUIICHH C
LIECTHIO 00JIACTAMM:
Xi 0 1 2 3 4 5
Pi 0,1 0,1 0,1 0,3 0,2 0,2

HaiiTu: a) XapakTepUCTHKHU pacpeIeICHUS;

0) BBIYHMCIUTH BEPOSITHOCTh TOTO, YTO B PE3yJbTAaTe OJJHOTO BBICTPENIA CTPEJIOK IMOMAaJIeT B 00J1aCTh
3, unu 4, unu 5;

B) BBIYUCIIUTH BEPOATHOCTH TOTO, UTO B PE3YJIbTATE OJJHOTO BHICTpPENa CTPEJIOK HE IPOMaXHETCS;

F) KaKue 9rcCjia OUYKOB OTKIIOHAKOTCA OT MAaTCMAaTUYCCKOI'0 OKUAAHUA B IIPEACIIaX HOPMBI.

Bpems Boinosinenusi: 80 mun

BHeaynutopHasi camocTosiTeibHasi padora cryaeHTa Ned9 CocraBieHHE KpPOCCBOpAAa Ha HOBBIC
MAaTCMAaTUYCCKHUE TOHATHUA, OIIPCACICHM A, TCOPEMBI.

3a BepHO BHITIOTHEHHOE 3a7jaHue BIcTaBisiercs 0,5 6aoB
3a HeBepHO BHIMIOJHEHHOE 3ajjaHue BhicTaBiuseTcs ) 0annoB
TexcT 3aaauus
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Ilo 2opuzonmanu:

3. CoOpITHE, KOTOPOE MOKET MPOU30MTH MO0 HE
NPOM3OUTH TIPH COONIOIEHUH  OTIPEIEICHHBIX
YCIOBUMU

5. Crenenp (Mepa, KOJIWYECTBEHHas OIICHKA)
BO3MOXHOCTH HACTYIUICHUS HEKOTOPOTO
coObITHUS?

6. CnydaiiHOe COOBITHE, KOTOPOE HE pa3esieTcs
Ha JApyrue, 00jiee MEIKUE COOBITHS

7. IBa umm Oornee coOBITUH, KOTOpPBIE MOTYT
MIPOM3ONTH BMecTe (OJHOBPEMEHHO) B JaHHOM
UCIIbITAHUU?

10. pynkumro F(X), onpenensionryto BeposiTHOCTh
TOTO, YTO CllydaiiHas BeluyuHa X B pe3yibTare
UCTIBITAaHUS IPUMET 3HaYCHHE, MEHBIIIEE X.
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11. Krnaccuyeckuii pacdyer BEpOSTHOCTH (ZI0

OTIBITA)
12. Ha3biBaeTcs NPOU3BOJIBHOE MHOXXECTBO
HEKOTOPOIr0O  MHOYKECTBA  BCEX  BO3MOJKHBIX
HCXOJI0B

14. Pacuet BepOSITHOCTH IIOCIJIE ONBITA HA OCHOBE
noJy4eHHOM nHpopmanuu

15. Otpacnp 3HaHUN, B KOTOPOM H3JIararoTCs
oOuire BOMpOCHl cOOpa, M3MEPEHUs U aHajIu3a
MAaCCOBBIX CTAaTUCTUYECKUX (KOJUYECTBEHHBIX
WJTM KaYeCTBEHHBIX) JIAaHHBIX

18. EnuHW4YHOE OCYIIECTBICHHE KAaKOro —IH00
JKcIiepuMeHTa’?

19. ®paHIy3CKUil

JUTEPATOP, MEXAHHK, HUI0COD

MaTeMaTHK, bu3uK,
20. KaBasnep, azapTHBIN UTPOK

Ilo eepmuxanu

1. MHOXkecTBO cilyyaeB (MCIBITYEMbIX, 0ObEKTOB,
coOBbITHH, 00PA3IOB), C MTOMOIIIBIO ONPEACIEHHON
IpOLEAYpPbI
COBOKYITHOCTH JUIsl Y4acTHUsl B UCCIIEJOBAaHUU

2. CobbITHE, KOTOpOE 0053aTEIBHO MPOUCXOTUT B

BBIOpaHHBIX 13 FeHepaJIbHOU

pe3ynbTaTe UCIIBITaHUS?

4. pa3nen MaTeMaTUKH, U3Yy4alolluil TUCKPETHBIC
00BEKTBI, MHOKECTBA (COUETaHUs, TIEPECTAHOBKH,
pa3MeIIeHUsT W TIEPEUYMCIICHUS JJIEMEHTOB) H
OTHOIIIECHUS Ha HUX?

8. Uucnennas
MOSIBJAECHHUS TOI'0 WX HHOTO COOLITHS?

XapaKTePUCTHKA PEATbHOCTH
9. HopMmaJIbHBII 3aKOH pAaCHpeNeICHHsS TaKkKe
HA3bIBACTCSI 3aKOHOM

13. pacnpeneneHue BEpOSITHOCTEW HEMpPepBIBHOM
CIIy4aifHOM BEIMYUHBI, KOTOPOE OMHCHIBACTCS
TUIOTHOCTBIO BEPOSITHOCTH

16. JIto6o0i1 pe3yabTaT UCIIBITAHUS HA3bIBACTCS

17. pazbpoca
BCJINYNHEI, TO

JTaHHON
eé

Mepa CIIy4alHON

€CTh OTKJIOHCHU S oT

MaTEeMaTHU4ICCKOIo O)KI/II[aHI/Ifl?



KpoccBoppa "Teopus BepoATHOCTEN U MaTeMaTU4eckasl ctaTuctmka"

AEEERAREEREEEN | | | | | | |
INEEE BN

ITo ropusonranu:

1. Pa3en MaTeMaTHKH, B KOTOPOM PEIIAOTCS
3a/lay¥l Ha COCTABIICHUE PA3TUIHBIX
KOMOWHAIMI U3 KOHEYHOTO YMCIIa DJIEMEHTOB
Y TIOJICYET BCEX BO3MOKHBIX TAKUX
KOMOWHAIIHIA.

3. YnopsimoueHHOe IO IMHOKECTBO,
cojiepKaliee m IeMEHTOB MHOXKECTBA,
COCTOSIIIIETO U3 N JIEMEHTOB.

4. CnyyaitHasi BeTUYMHA, TIPUHUMAOIIAS
OTJIeNbHbBIE, U30JUPOBAHHBIE BOZMOYKHBIE
3HAYEHHUS C ONPeACIEHHBIMU (HEHYJIEBBIMH )
BEPOSTHOCTSIMHU.

5. HaGnromaemple 3HaUEHUS TPU3HAKA
CTaTUCTUYECKON COBOKYITHOCTH.

6. Hayka, n3y4aromiast MeTo6I 00pabOTKH
PE3yNbTaTOB HAOTIOACHUH.

7. Pa3HOCTBh MeX Ty HAUOOJBIIUM U
HAaUMEHBIIINM 3HAUCHUSIMHU BapHUaHT.

10. Yucno, KOTOpOE BBIPAXKAET CTETIEHb
YBEPEHHOCTH B HACTYILIEHUH TOT'O UM UHOTO
COOBITHSL.
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11. 3naveHue ciny4yaifHON BETMUUHBI,
BEPOSTHOCTh KOTOPOTO HAMOOJIBIIAS.

12. Peanu3zanus onpeenéHHOro KoMIIIeKca
YCIOBUU.

14. Yucno 4ieHOB CTaTUCTUYECKOM
COBOKYITHOCTH, UMEIOLINX ONPEeIEHHOE
3HaYCHHUE.

16. ®akT, KOTOPBIN MOXKET MPOUZOUTH B
JTAHHBIX YCIOBUSX.

17. YiopsitoueHHBI HA0OP HE3aBUCUMBIX
OJIMHAKOBO paclpeAeaEHHbIX CIIydailHbIX
BEJIMYMH.

18. I'paduueckoe nzoOpakeHune
MHTEPBAJILHOTO BapUaLlMOHHOTO Psijia.

IIo BepTHKaIN:

2. CydaiiHasi BeIMUMHA, IPUHUMAIOIIAs
3HauEHUs U3 UHTEepBaja.

4. MareMaTH4YeCKOE OXKHUIaHUE KBaAparTa
OTKJIOHEHHS CITy4YailiHOW BEJTUYUHBI OT
MaTEMaTHYECKOTO OKUJaHUS.



6. HeynopsimoueHHOE MO IMHOKECTRBO, 9. YnopsimoueHHOE MHOXKECTBO U3 N

coJiepKalliee m 3JIeMEHTOB MHOKECTBA, AIIEMEHTOB MHOXECTBA.

COCTOSIIIETO U3 N AJICMEHTOB. 13. I'padmueckoe n300pakeHHEe TOYCUHOTO
8. CpenHee 1o MOJIOKEHUIO B TPOCTPAHCTBE BapUALIMOHHOTO psijia.

CcOOBITUH 3HaUEHHUE CITy4YallHON BETUYHHBI. 15. Yucno 41eHOB COBOKYITHOCTH.

Bpemst BoinmosiHenusi: 80 Mmun
Tema 11.5 Iousmue o 3axone boavwux uucen. Iouamue o 3a0auax mamemamudeckou Cmamucmuxy.

IIpakTnyeckoe 3ananue Ne 117 x teme Ilonstue o 3akone Gonpmux uucen. [lonstue o 3amavax
MaTE€MaTU4YeCKON CTaTUCTUKHU.

I[I/IZ[aKTI/I‘leCKI/Ie elMHHUIbI: [ToHATHE O 3aKOHE Ooubiux uncell. [TonsTue o 3aJja4ax MaTeMaTH4eCKOI
CTaTUCTHUKH.

3a BEepHO BBINOJIHEHHOE 3aJjaHue BeicTaBisercs 0,5 6amioB
3a HEeBEpPHO BBIIOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB
TexkcT 3aganus

BapuanT 1
1. OueHuth BEPOATHOCTH TOTO, YTO B TEUECHHME ONMXKalmero AHsS NOTPeOHOCTH B BOJE B

HacelleHHOM myHKTe npeBbIicuT 150 000 11, ecnu cpeanecyTouHasi HoTpeOHOCTh B Heil cocTaBser 50 000 .

2. ABromar (acyer pHC B TakKeThl TakK, YTO BCE IMAKETOB pHCA SIBISIETCA HOPMAIbHO
pacnpeieieHHOM clydyaliHOM BEIMYMHON CO CTaHIapTHHIM oTkiIoHeHHeM 6=10 r. [IpousBeaena cnyyaiinas
BbIOOpKa 00beMoM n=40 nakeroB. CpeaHMii Bec makeTa prica B BhIOOpke okasaics paBeH 910 r. Haitnure
JIOBEpUTENbHBIA HMHTEpBal [UIsl CPEJAHEr0 Beca IIakeTa puca B TE€HEPAIbHOM COBOKYIHOCTU C
JIOBEPUTENBHON BEpOsATHOCTHIO p=0,99.

Bapuanr 2

1. CpenHee 4YHMCIIO COJIHEYHBIX JHEW B TOMy IJs AaHHOM MecTHocTh paBHO 90. OueHuTh
BEPOSTHOCTH TOT'O, YTO B TEUEHHUE rojJia B 3TON MecTHOCTHU OyneT He 6osiee 240 cONMHEUHBIX qHEN

2. Ilo mpenBapUTeIbHOMY ONpPOCY HaceleHUs OOJBIIOrO0 Iropojaa, B KOTOpoM yuacTBoBano 900
KUTEIIEH, 3a MeponpuaTrie X roTossl nporonocosats 400 yenoBek U3 onpoleHHbIX xuteneil. Haiitu 90%-
bl JOBEpUTENbHBI HWHTEPBAJ, B KOTOPOM HAXOJIWUTCA MCTHUHHBIM MPOLEHT TOTOBBIX MPOr0JIOCOBATH 3a
MeponpuaTue X.

Bapuant 3
1. lniHa W3roTaBIMBAEMBIX JETAJNIed SBISIETCS CIy4allHOM BEJIMYMHOM, CpeaHee 3HAuYCHUE

kotopoi 50 MM. CpenHeKBaIpaTHYHOE OTKJIOHEHUE 3TOM BenuuruHbl paBHO 0,2 MM. OIIEeHUTh BEPOSTHOCTD
TOTO, YTO OTKJIOHEHHE JJIUHBI U3TOTOBJICHHOM JeTaau OT €€ CPEeAHEro 3HaUeHus 0 aOCOIIOTHOW BEIUYHHE
He npe3ongeT 0,4 MM.

2. Oxupgaercsi, 9To J0OaBJIEHUE CHELMAIbHBIX BEIIECTB YMEHBINAET KECTKOCTh BOJbL. OleHKH
XKECTKOCTH BOJBI 10 W mocie jaobaeineHus peareHtra nmo 40 u 50 mpob6aM COOTBETCTBEHHO MOKa3aiH
CpeHUE 3HAYEHMs >KECTKOCTH paBHbI 4,9 u 3,8 rpaa (B rpaaycax »KecTKOCTH). Jlucrnepcuss u3MepeHuil B
060MX CITydasx TpeAroNnaraeTcsl u3BecTHoi u pasHoit 0,25 Tpam’. [ToATBEpKAAIOT M 3TH Pe3yIbTaThl
oxxunaemsbiit a3pdext? [Ipu pacuerax nmomoxuts 0=0,05.

Bapwnanr 4
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1. Tlpu KOHTPOJBHON NMPOBEPKE U3rOTABIMBAEMBIX MPUOOPOB OBLIO YCTAHOBJIEHO, YTO B CPEIHEM
15 mr. u3 100 oka3piBaeTcs ¢ TeMHU WMIM UHBIMH Aedekramu. ONEHUTh BEPOATHOCTH TOTO, YTO JOJIS
npubopoB ¢ aedexkramu cpeau 400 M3roTOBICHHBIX OyaeT MO aOCOMIOTHOM BENMYMHE OTIUYATHCS OT
MaTeMaTHYECKOT0 OKUIaHUs ATOH oau He Oosee uem Ha 0,05.

2. B 100 gacTsix BOJBI paCTBOPSIETCS CIEAYIOILIEE YHUCIIO YCIOBHBIX YacTel a30THOKHUCIOrO HATpPUs
NaNOs (mpusHak Y) npu COOTBETCTBYIOIINX Temreparypax (X):

X0 4 10 14 23 28 34 5 69

Y 63,472 73,381,383,791,397,6105,4114,1

Ha xommyectBo pactBopuBmierocs NaNOs pmusior ciaydaiiHble ¢aktopsl. [Ipeamnonaraercs

HaJu4yue CTAaTUCTUYECKOM JIMHEWHOM 3aBUCHUMOCTH MEXAY TEMIEpPaTypo M KOJIMYECTBOM

pactBopuBmierocss NaNOs. Haiitu MHK — onienky ko3¢ uiinenToB muHeiHoi Moienu.

Bpems Boinosinenus: 80 MmuH

6.1.
6.2. 3agaHusi NPOMEKYTOYHOMH aTTeCTAMHI
6.2.1. TecroBoe 3aganue
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MunuctepcTBO 00pazoBaHus U Hayku Poccuiickoii degepanuu

@Dunuan QpeaepaibHOTO rocyAapcTBEHHOT0 0I0/IXKeTHOT0 00pa30BATEIBLHOI0 YUpPeKIeHHs BbICIIEro
oOpa3zoBanus
«BJI1agUBOCTOKCKMII TOCYJAPCTBEHHbI YHMBEPCUTET IKOHOMUKHU M CEPBUCA» B I. ApTeme

Kadenpa sxoHoMuku, ynpasJjenusi 4 HHGOPMALHOHHBIX TEXHOJIOTHIi

PaccmoTtpensl YT1Bepxkaaro

Ha 3acefnanuu kapeapsl DYUT 3am.iupexTopa unuana O.1. NBanrora
3aB.xadeapoit « » 2017r.
« » 2017 r

Bonpocskl 11 MOATOTOBKH K MPOMeKYTOUHOM aTTecTanuu (anddepeHIHPOBAHHBIN 3a4€T)

OIl1.01 MATEMATHKA

NnmporpaMmbl MOATOTOBKH CIICHNHAJIUCTOB CPECAHEI0 3BE€HA

0 CHEUAITILHOCTH
09.02.03 IIporpaMMupoBaHHe B KOMIIBIOTEPHBIX CHCTEMAX

1. [eiictBuTenbHble uncna. [lpubamkenue NeiCTBUTENBHBIX YUCE KOHEUHBIMU JIECATUYHBIMU
IPOOSMU.

2. TlorpemHocty NpuOIMKEHUH U BhIYMCIeHUH. [IpakTHueckue nprueMbl BHIYUCIEHUH ¢

NpUOIMKEHHBIMU TAHHBIMU.

Apudmernueckuii KOpeHb N-0i CTENEHH.

Pemenne ypaBHEeHUI 1 HEPABEHCTB € OJHOM IIEPEMEHHOM.

OyHKIMH, UX CBOKCTBA U rpadpuxu

Uwucnoast pyHKITHA.

I'paduku GyHKUIMA.

MOHOTOHHOCTb, OTPAaHUYEHHOCTb, YETHOCTh U HEYETHOCTh, IEPUOIUIHOCTH (PYHKIIUH.

OO6parHas GpyHKUIUSA

0. [Ipenen ¢pyHKIHMK B TOUKE.

1. HenpepbIBHOCTH (PyHKIIMM B TOUKE M HA poMexyTke. CBOMCTBA HEMTPEPBIBHBIX (YHKLIUH

12. llpenen ¢pyaknmum Ha OeckOHEYHOCTH. [Ipeaen YucIoBoi MOCIe0BaTEILHOCTH.

13. Tloka3aTtenpHasi, JorapupmMuyeckast U CTerneHHas pyHKIUHN

14. Crenennas pyHkuusi, ee CBOWCTBA U TpaduK.

15. UppanyoHanbHble ypaBHEHUS! M HEPABEHCTBA

16. IMokazatensHas Qynkius. Ee cBoiicTBa u rpaduk.

17. Tloka3aTenbHble YpaBHEHUS U HEPABEHCTBA.

18. Jlorapudmsl. CBoiicTBa orapu(mMoB.

19. Jlorapudmuueckas pyHkuus, ee cBocTBa U rpaduk. Jlorapupmudeckue ypaBHEHUS U
HEPaBEHCTBA.

20. CunHyc, KOCUHYC, TAHT'€HC U KOTAaHI'€HC YHCIIA.

21. Tpuronometprueckue QyHKIIMH YHUCIOBOTO apryMEHTa, 3HAKH WX 3HAYCHH.

22. COOTHOIIEHUS MEX/1y TPUTOHOMETPHUUECKUMHU (PYHKUIUSMH OJHOTO apryMEeHTa.

23. UeTHOCTh ¥ HEYETHOCTh TPUTOHOMETPUIECKUX (pyHKIHA. DOPMYITBI JBOWHOTO W TIOJIOBUHHOTO
aprymeHnTa. @opmyJbl IPUBEACHHUS.

24. TIpeoOpazoBaHHs CyMM TPUTOHOMETPHUYECKHX (YHKIWH B Mpon3BeneHus. [IpeodpazoBanue
POU3BEACHUN TPUTOHOMETPHUECKUX (DYHKIIMI B CYMMBI.
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25. CpoiicTBa u rpaduiku TpuroHomeTpudeckux Qpynkiuit. O0paTHbie TPUTOHOMETPUUYECKHUE (PYHKITUH.
26. Pemenrie mpoCcTeHIIMX TPUTOHOMETPHUECKUX YPAaBHEHH.
27. PemieHre TpUrOHOMETPUIECKUX YPAaBHEHUH.

[IpenomaBatenp /A.C. bBaxxuna/
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MunuctepcTBO 00pazoBaHus U Hayku Poccuiickoii degepanuu

@Dunuan QpeaepaibHOTO rocyAapcTBEHHOT0 0I0/IKeTHOT0 00pa30BATEIBLHOI0 YUPeKIeHHs BbICIIEro
oOpa3zoBanus
«BJI1agUBOCTOKCKMII rOCYJAPCTBEHHbI YHMBEPCUTET IKOHOMHMKHU M CEPBUCA» B I'. ApTeme

Kadenpa sxoHoMuku, ynpasJjenusi 4 HHGOPMALHOHHBIX TEXHOJIOTHIi

PaccmoTpenst VYT1Bepxkaaro

Ha 3aceqannu Kadeapet DYUT 3am.iupexTopa unmnana O.1. NBanrora
3aB.xadenpoit « » 2017r.
« » 2017 r

TecToBOE 3a1aHHe K TPOMEKYTOUHOI aTrTecTaunu (1 depeHunpoBaHHbIN 3a4eT)
OIl/1.01 MATEMATHUKA

NMPOrpaMMbl MOATOTOBKH CIENHATHCTOB CPeTHEr0 3BeHA
10 CIICIUAJIbHOCTH
09.02.03 IlporpaMmMupoBaHe B KOMIILIOTEPHBIX CHCTEMAX

3agauy JTUCHUTINHDBI:

— CUCTEeMaTu3alus CBeI[eHI/Iﬁ O 4HucCJiax; H3yquHe HOBBIX BHUIO0B YUCIIOBBIX BLIpa)KeHI/Iﬁ u q)OpMyJ'I; COBepH_IeHCTBOBaHI/Ie
NPaKTHYECKUX HABBIKOB M BBIUYUCIHMTENBHON KYJBTYPBHI, PACIIMPEHHE M COBEPILCHCTBOBAHME alre0panvyeckoro arrmapara,
c(OpPMHUPOBAHHOTO B OCHOBHOI IIKOJIE, €r0 MPUMEHEHHE K PELICHHUIO MATEMATHIECKUX U HEMAaTEeMaTHIECKUX 3a/1a4;

— pacuMpeHHe W cucTeMaru3aius oOIIUX CBeIeHU O (YHKIMSX, MOMOIHEHHE Kacca M3ydaeMbiX (DYHKUHUH, WILTIOCTpAIUs
HIMPOTHI IPUMEHEHUS (PYHKIUIT [J1s1 OMIMCAHMS U U3YUEHHS PEabHBIX 3aBHCUMOCTEIT;

— H3y4YCHHE CBOWCTB MPOCTPAHCTBEHHBIX Tei, (OPMHUPOBAHWUE YMEHHUS MPUMEHATH IOJYYCHHbIC 3HAHHS JJsI PELICHUS
NPaKTHYECKUX 3a/1a4;

— Ppa3BHUTHE MPEJCTABICHUN O BEPOSTHOCTHO-CTATHCTHUECKUX 3aKOHOMEPHOCTSAX B OKPYKAIOIIEM MHPE, COBEPIICHCTBOBAHHE
HHTeHHeKTyaHLHBIX nu pequHx yMEHI/Iﬁ HyTeM O6OFaIJ_[eHI/I$[ MATEMATUYCCKOI'O A3bIKa, pa3BI/ITI/I$[ JIOTUYCCKOT'O MBIIIJICHUS

— 3HAKOMCTBO C OCHOBHBIMHU UACAMU U MECTOAAMU MATEMATHUYCCKOT'O aHAJIn3a.

B pe3ysabTare ocBOeHUSI YUEOHOI TUCHUNIUHBI 00YYAIOIIUIACS J0JKEH HAYYUThCS |

— BJAACTh METOJAMHU [O0Ka3aTeJIbCTB U aJrOPUTMOB PEIICHMA; YMETh HX IPUMEHATH, IPOBOAMTH JOKA3aTElbHBIC
paccyKIeHHUs B XOJI€ PELICHUS 3a/1a4;

— BIAACTh CTAaHJAPTHBIMM IIPMEMAMH DELICHUS PAlUOHAIbHBIX U HMPPALMOHAIBHBIX, IIOKA3aTCIIBHBIX, CTEIICHHBIX,
TPUTOHOMETPUUYECKUX YPAaBHEHUI U HEPABEHCTB, UX CUCTEM; UCIIOJb30BaTh I'OTOBBIE KOMIIBIOTEPHBIE IIPOIPAMMEIL, B
TOM 4HCJ€e U IOUCKA IyTH PELIEHNs] U WLTIOCTPALK PELICHNs ypaBHEHUI U HEPABEHCTB;

—  ¢dopmupoBaTh npencTaBieHuss 00 OCHOBHBIX MOHSITHSX, HIESIX U METOAAaX MaTeMaTHUYECKOTO aHAIIN3a;

— BIAJCTh OCHOBHBIMHM MOHSATHSAMH O IIIOCKMX M IIPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (QHUrypax, WX OCHOBHBIX
CBOMCTBaX; (POPMHUPOBATH YMEHHS PACIIO3HABATh HA YEPTEXkKax, MOJIENIAX U B PEaJIbHOM MHUPE FeOMEeTpHUUEcKUe (pUrypsr;
NPUMEHSTh W3y4YeHHbIE CBOMCTBA I€OMETPUYECKHX (GUTyp 1 (GopMyIr Ui peleHnsl FreOMEeTPUYECKHX 3a7ad U 3a1ad C
IIPAKTUYECKUM COACPKAHUEM;

— ¢QopmupoBaTh NpEACTABIECHHUS O INPOIECCAX U SBJICHMSAX, UMEIOIIMX BEPOSTHOCTHBIN XapakTep, O CTATHCTHYECKHUX
3aKOHOMEPHOCTAX B pPEaJTbHOM MHpe, 00 OCHOBHBIX HOHATHSX 3JIEMEHTAPHONH TEOPHH BEPOSTHOCTEH; HAXOAWTh U
OLICHMBATh BEPOATHOCTH HACTYIUIGHUS! COOBITHH B NPOCTEHIIMX NPAKTHUYECKUX CHTYyallMsAX U OCHOBHBIE
XapaKTEPUCTUKHU CIIy4alHbIX BEJIUYUH;

— BJIAJICTh HABBIKaMH HCIOJb30BAHHS IT'OTOBBIX KOMIIBIOTEPHBIX IMIPOTpaMM IIPpU PECHICHUUA 3a1a4.
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B pe3yabTare ocBoeHHs! y4eOHOIH TUCHHMILTAHBI 00YYAIOIIUICS HAYYHTCS:

(bOpMI/IpOBaTI) OpeACTaBJICHHUA O MAaTCMAaTUKE KaK 4acCTH MI/IPOBOI7[ KYJbTYPbBI U O MECTC MAaTCMAaTUKU B COBpeMeHHOﬁ

OUBHIN3allMH, O crioco0ax OmUCaHUs Ha MAaTEMATHUYECKOM SI3BIKE SIBICHHIT pCajibHOT'O MHUpa,

(I)OpMI/IPOBaTL NpEACTABICHUSA O MAaTEMAaTHYCCKUX TMOHATHAX KakK O BaXXHEUIINX MAaTEMaTHUYCCKHUX MOICIAX,

ITO3BOJIAIOIUX ONKUCBIBATD U U3Y4YaTh PA3HBIC IPOLECCHI U ABJICHUSA; TOHUMAaHUE BO3MOKXHOCTH aKCHOMAaTHUYICCKOTO ITOCTPOCHUSA

MaTEMaTHYECKUX TEOPUIL;

('bOpMI/IpOBaTL IpeaACTaBICHUA 00 OCHOBHBIX NOHATHUAX, HACAX U METOAaX MATEMATHYCCKOT'O aHaInu3a,

BJIAAETh METOAAMHU NOKA3aTCJIBCTB U aJITOPUTMOB PEIICHUA; HX IMPUMEHATH, IPOBOAUTH JOKA3aTCIbHBIC PACCYKIACHUA
B XOA€ pCIICHUS 3a0a4,

BJIaJACTh
TPUTOHOMETPUICCKUX ypaBHeHI/Iﬁ 1 HEPABCHCTB, UX CHUCTEM; UCIIOJIB30BATH TOTOBBIC KOMIIBIOTCPHLIC IPOIrpaMMBbI, B

CTaHAApTHBIMU HOpUEMaMH DPCHICHUA PAlMOHAJIBHBIX W HppallUOHAJIbHBIX, MOKAa3aTCJIbHBIX, CTCICHHBIX,

TOM 4HcJIe IS IOUCKA IyTH PELIeHNs U WUTIOCTPALY PELICHNs ypaBHEHUI U HEpaBeHCTB;
BIaZieTh OCHOBHBIMU TIOHATHSIMH O IUIOCKMX U TPOCTPAHCTBEHHBIX TI'€OMETPUUECKHX (HIypax, MX OCHOBHBIX
CBOMCTBaX; (POPMUPOBATH YMEHHE PACIIO3HABATH HA YEPTEKaxX, MOJIENSX M B PEAIbHOM MUpPE TeoMeTpudeckue Gurypsr;
NPUMEHATh W3yUCHHBIE CBOHCTBA FE€OMETPUYECKUX (GUTYp 1 (HOopMyI Ui pelmIeHnsI TeOMETPUIECKHX 3a7ad U 3a1ad C
MPaKTHIECKUM COJCPIKaHUEM;

(hopMHpOBaTh MPEACTABICHUS O TNPOIECCAX U SBJICHUSAX, MMEIOLIMX BEPOSTHOCTHBIN XapakTep, O CTATHCTHYCCKHUX

3dKOHOMCPHOCTAX B pCajlbHOM MHPC, 00 OCHOBHBIX IOHSITHAX BHCMGHTapHOﬁ TCOpUU BepOHTHOCTeﬁ; HaXoIuTh H

OLICHUBATb
XapaKTCPpUCTUKHN CJ'Iy'-IZifIHLIX BCJINYUH,

BCPOATHOCTH HACTYIUICHUA COOBITHI B HpOCTeﬁH.IPIX MPAKTUYICCKUX

- BJIAICTb HABbIKAMU UCIIOJIb30BAHUS I'OTOBBIX KOMIIBIOTCPHBIX IPOrpaMM IIPpHU PCIHICHUU 3a4a4.

TpeOoBaHnus K pe3yJbTaTaM 0CBOEHUS] Y4eOHOM IMCHUIINHBI:
[Mpouecc m3y4eHUs] OUCLMILIMHBL HampaBieH Ha (GOPMHUpPOBaHHE OOMIMX KOMIIETCHLHH, BKIIIOYAIOIINX

CIIOCOOHOCTb:

Pesynprarhl 00yueHus
(JINYHOCTHBIE, METANPEAMETHBIE, MPEIMETHBIE)

(DOpMBI U MCTOAbI KOHTPOJII U OICHKH

pe3yIbTaTOB OOYUEHHUS

® JIUYHOCMHbBIX?

- c(OPMHPOBAHHOCTh NPEACTABICHUN O MaTeMaTHKe Kak
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE MOJCIUPOBAHMS
ABJICHUM U NIPOLIECCOB, UJIEAX U METOAAX MAaTEMAaTUKH;

(dbpoHTanbHAs Oecena;

NpaKkTUYeCKue 3aHATHs (110
TeMaM);

BHEAYJIUTOpPHAS
caMmocTosiTeNbHas paboTa yueOHas
JMCKYCCHUS, KOHTPOJIbHAs paboTa,
IPOMEKYTOUYHAs! aTTeCTalus

- NOHMMaHHE 3HAYMMOCTH MAaT€MAaTHUKU JJI1 HAy4HO-
TEXHUYECKOT0 Mporpecca, chOpMUPOBAHHOCTD
OTHOILIEHHUS K MAaTEMAaTUKE KaK K 4aCTH
00111e4eNI0BeYeCKON KyIbTYphl Uepe3 3HAKOMCTBO C
HCTOPUEN pa3BUTHUS MaTEMATHUKH, 3BOJIIOLIUEN
MaTeMaTU4YeCKUX UIEH;

(dbponTanbHas Oecena;

NpakTU4YecKHue 3aHATHs (110
TEMaMm);

BHEAYAUTOpHAs
camocTosITeNnbHas paboTa yueOHast
JMCKYCCHsI, KOHTpOJIbHast padoTa,
MTPOMEKYTOUHAS aTTECTAILIUS

- pa3BUTHE JIOTUYECKOTO MBILIJIEHUS, IPOCTPAHCTBEHHOIO
BOOOpaKEHUs, AITOPUTMHUECKON KYJIbTYpPbl, KpUTUYHOCTH
MBILICHHUS HA YPOBHE, HEOOXOAMMOM I OyayIien
npohecCuOHANBHOM NeSTeNIbHOCTH, IS TPOJOJIKEHUS
o0pa3oBaHUs U caMO00pa30BaHUS;

(bpoHTanbHas Oecena;

MpaKTHYEeCKHe 3aHATHS (110
TEMam);

BHEAYJIUTOpPHAs
caMmocTosiTeNbHas paboTa yueOHas
JMCKYCCHS, KOHTPOJIbHAs paboTa,
IPOMEKYTOUHAs aTTeCTalus

- OBJIAQACHHUEC MAaTCMAaTUYCCKUMHU 3HAHUAMHA U YMCHUSMU,
HCO6XOI[I/IMBIMI/I B HOBCCHHGBHOﬁ KHU3HU, A1 OCBOCHUA
CMCKHEBIX €CCTCCTBCHHO-HAYUYHBIX JUCIUIIIIMH U

(bpoHTanbHas Oecena;
MPAaKTUYECKHE 3aHATHS (110
TEMam);
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JTUCITUTUIAH TTPO(EeCCUOHATBFHOTO MUKIIA, ISl TIOTYYSHUS
00pa3zoBaHus B 00J1aCTAX, HE TPEOYIOMINX YTITyOJICHHON
MaTeMaTH4YeCKOM ITOATOTOBKHU;

BHEAyAUTOpPHAS
caMOCTOATENIbHAs paboTa yueOHast
TUCKYCCHSI, KOHTPOJIbHAs paboTa,
IPOMEKYTOYHAS aTTECTAILIUS

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC
caM000pa30BaHHIO, Ha MPOTSHKCHUH BCEH KH3HMU;
CO3HATENILHOE OTHOIIIEHUE K HETIPEPHIBHOMY 00Pa30BaHHIO
KaK YCJIOBHIO YCIICIITHOM MPO(EeCCHOHAIBHOMN U
OOIIECTBEHHON JEATCILHOCTH;

(bpoHTanpHas Oecena;

HpaKTHYECKHE 3aHATUS (110
TeMaM);

BHEAyIUTOpHAs
caMmocTosiTeNnbHas paboTa yuebHas
IHMCKYCCHSl, KOHTPOJIbHAs paboTa,
MPOMEKYTOUHAsI aTTECTALUS

- TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSTEIBHOMN
TBOPYECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;

(dbponTaNbHAS Oecena;

MIpaKTUYECKHUE 3aHATUS (110
TeMaM);

BHEAYIUTOpPHAS
caMOCTOATEJIbHAsI paboTa yucOHast
JTUCKYCCHSI, KOHTPOJIbHAs paboTa,
POMEKYTOUYHAs aTTecTalus

- TOTOBHOCTH K KOJUIEKTUBHOH paboTe, COTPYTHHUYECTBY
CO CBEpCTHHKAMH B 00pa30BaTesIbHOM, OOIIECTBEHHO
I10JIE3HOH, y4eOHO-HCCIIe10BaTENIbCKON, IPOEKTHON U
JIPYTHUX BUOAX AEATEIbHOCTH;

(dbpoHTanpHas Oecena;

paKTHYECKUe 3aHATUA (110
TeMaM);

BHEAyIUTOpHAsS
caMmocTosTeNnbHas paboTa yueOHas
JUCKYCCUs, KOHTpOJIbHas paboTa,
POMEKYTOUHAS aTTECTAIIUS

- OTHOIICHHE K POPECCHOHATBHON NEATETLHOCTH KaK
BO3MOJXHOCTHU Y4YaCTHs B PCIICHUHU JIMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLICHAIIMOHAIBHBIX
npo0Jem;

(dbpoHTaNbHAs Oecena;

MPAKTHYCCKHUE 3aHATUS (10
TEMaM);

BHEAYTUTOPHAS
camocTosITeNnpHas paboTa yueOHas
JMCKYCCHS, KOHTPOJIbHAs padoTa,
MPOMEKYTOUHAs aTTeCcTallus

® Memanpedmemublx:

- YMEHHUE CaMOCTOSITEIbHO ONPEAEIATH LIen
JACATCIIBHOCTH U COCTABJIATH IIJIaHBI ACATCIBHOCTH,
CaMOCTOSTENIbHO OCYIIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh ACSITEIBHOCTD; UCIIOIB30BATh BCE
BO3MOYKHBIE PECYPCHI ISl TOCTUKEHUS TOCTaBIECHHBIX
1esel ¥ peaau3alyy MIaHOB JesTeIbHOCTH; BEIOUPATh
YCHENIHbIE CTPATETHH B PA3JIMUHBIX CUTYaUsIX;

(bpoHTanbHas Oecena;

MpaKTHYEeCKHe 3aHATHS (110
TEMaM);

BHEAYJIUTOpPHAS
caMmocTosiTeNbHas paboTa yueOHas
JMCKYCCHS, KOHTPOJIbHAs paboTa,
IPOMEKYTOUYHAas! aTTeCTalus

- YMEHHE NMPOTYKTUBHO OOLIATHCS M B3aUMOJIEHCTBOBATh B
IIPOLIECCE COBMECTHOMU NEATEIBbHOCTH, YUUTHIBATD
MO3UIUH JIPYTUX YYACTHUKOB J€ATEIbHOCTH, 3P PEKTUBHO
pa3pemniath KOHQIUKTHL;

(dbponTanbHas Oecena;

NpakTU4YecKHue 3aHATHs (110
TEMaMm);

BHEAYJIUTOpPHAs
camocTosTeNnbHas pabora yueOHas
JMCKYCCHsI, KOHTpOJIbHast padoTa,
MTPOMEKYTOYHAS aTTECTAIIUS

- BJIQJICHUC HaBBIKAMH ITO3HABATEILHOM, y4eOHO-
HCCIIEIOBATENLCKOM M MPOCKTHON AESITENLHOCTH,
HaBBIKAMH pa3pelIeHus mpoodeM; CriocOOHOCTh 1
TOTOBHOCTH K CAMOCTOSITEIbHOMY MOUCKY METOJIOB

(bpoHTanbHas Oecena;

MPAaKTUYECKHE 3aHATHS (110
TEMaMm);

BHEAYyJIUTOpPHAs
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PCIICHUA MTPAKTUYCCKUX 3a1a4, IPUMCHCHHUIO PA3JINYHBIX
METOJ0B IIO3HAHUSI,

caMmocTosiTeNbHas paboTa yueOHas
IHMCKYCCHSl, KOHTPOJIbHAs paboTa,
MIPOMEKYTOUHAs aTTECTALUs

- TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSATEIbHON
WH(OPMAaIMOHHO-TIO3HABATEILHOU JIEATEIBHOCTH,
BKJIFOYAsi YMEHHE OPUEHTUPOBATHCS B PAITUYHBIX
UCTOYHUKAX MH(pOpMAINK, KPUTHUECKH OIICHUBATH U
MHTEPIPETUPOBATH UH(POPMALIHIO, TOTYIaEMYIO U3
pa3IMYHBIX UCTOYHUKOB;

(dbponTaNbHAS Oecena;

MIpaKTUYECKHE 3aHATHUS (110
TeMaM);

BHEAYIUTOpPHAS
caMOCTOATENIbHAsI paboTa yucOHast
TUCKYCCHSI, KOHTPOJIbHAsI paboTa,
IPOMEKYTOYHAS aTTECTALIUS

- BJIAJCHUC A3BIKOBBIMU CPCACTBAMU: YMCHHC ACHO,
JIOTUYHO U TOYHO H3JiaraTb CBOIO TOYKY 3pCHMUAI,
HCIIOJIb30BATh AACKBATHBIC A3bIKOBBIC CPCACTBA,

(dbpoHTanpHas Oecena;

HpaKTHYECKHE 3aHATUS (T10
TeMaM);

BHEAyIUTOpHAs
caMmocTosiTeNbHas paboTa yuebHas
IMCKYCCHSl, KOHTPOJIbHAs paboTa,
IPOMEKYTOUYHAsI ATTECTALUS

- BIIaJICHUE HABBIKAMH IO3HABATEILHOMN pedIIeKCHUU KaK
OCO3HAHUS COBEPIIAEMBIX JECUCTBUN U MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YJbTaTOB U OCHOBaHUH, T'PAHUL] CBOETO
3HAHWS U HE3HAHUS, HOBBIX MO3HABATECILHLIX 3a4a4 U
CPECTB ISl UX JOCTUKEHUSI;

(dbpoHTaNbHAS Oecena;

PAKTHYCCKHUE 3aHATUS (10
TEMaM);

BHEAYTUTOPHAS
camocTosITeNnpHas paboTa yueOHas
TUCKYCCHSI, KOHTPOJIbHAs paboTa,
IPOMEKYTOYHAs ATTECTALUS

- LE€JI€YCTPEMIICHHOCTD B ITOMCKAaX U NPUHATUU PELLIECHUH,
c000pa3sUTEIbHOCTh U UHTYMLIUS, PA3BUTOCTh
IPOCTPAHCTBEHHBIX IPEICTABIECHUIN; CIOCOOHOCTh
BOCIIPUHUMATB KPacoTy U TApMOHMIO MUPA;

(dbpoHTanbpHas Oecena;

paKTHYeCKUe 3aHATUs (110
TeMaM);

BHEAyIUTOpHAsS
caMmocTosTeNbHas paboTa yueOHas
JUCKYyCCHSI, KOHTPOJIbHAas paboTa,
MTPOMEXKYTOYHAS ATTECTAIIHS

* nPeOMEmHbIX:

- c(hopMupPOBaHHOCTH MPECTABICHUN O MAaTEMaTHKE KaK
YaCTH MUPOBOU KYJIbTYpPbl U MECTE MATEMATUKH B
COBPEMEHHOM ITUBUIIN3AIIUH, CTTOCO0AX OMHMCAHUS SIBICHUN
peaNbHOr0 MUPA HA MATEMATHUYECKOM SI3bIKE;

(dbponTanbHas O6ecena;

NpakTUYeCKHe 3aHATHS (110
TEMaMm);

BHEAYAUTOpHAs
camocTosTeNnbHas pabota yueOHast
JMCKYCCHsI, KOHTpOJIbHast padoTa,
MTPOMEKYTOUHAS aTTECTAILIUS

- C(l)OpMI/IpOBaHHOCTL Hpe,Z[CTaBJ'IeHI/Iﬁ 0 MaTeMaTU4YCCKUX
MOHATHUAX KaK BAXKHEHIIINX MaTEMaTHISCKUX MOJCIIAX,
MO3BOJIAIONIUX OIMUCHIBATH U U3YUATh PA3HBIC IIPOUCCCHI U
SABJICHUS, TIOHUMAaHNWEC BO3MOXHOCTH aKCUOMAaTHYCCKOT'O
MMOCTPOCHUSA MATECMATUYCCKUX TCOprI;

(bpoHTanbHas Oecena;

MPaKTUIECKHE 3aHATHs (TI0
TEMaM);

BHEAyIUTOpPHAs
camocTosITeNbHast paboTa yueOHas
JMCKYCCHS, KOHTPOJIbHAs paboTa,
MIPOMEXYTOUHAsI aTTECTAIIUS

- BJIaJACHUC MCTOAAMU NOKA3aTCIIbLCTB U aJITOPUTMOB
pPeICHNA, YMCHUC UX IPUMEHATh, IPOBOANTH
JOKAa3aTCIIbHBIC pACCYKACHUS B XOAC PCHICHUS 3a1aY;

(bpoHTanbpHas Oecena;

MPaKTUYECKHE 3aHATHS (TI0
TeMaM);

BHEAyIUTOPHAS
camocCTosITeNIbHasl paboTa yueOHas
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TMCKYCCHsI, KOHTPOJIbHast padoTa,
IPOMEKYTOUHAs aTTecTalus

- BJIA/ICHUE CTaHJIAPTHBIMU IPUEMaMU PELICHUS
pauMOHAIBHBIX U UPPALMOHAIBHBIX, IOKA3ATEIbHBIX,
CTENEHHbIX, TPUTOHOMETPUUYECKUX YPABHEHUN U
HEPaBEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX IPOTPaMM, B TOM YHCJIE AJIs IOMCKA IIYTH
pELIeHUS U WUTIOCTPALUU PELICHUS] YPABHEHHUM U
HEPABEHCTB;

(dbpoHTanpHas Oecena;

HpaKTHYECKHE 3aHATUS (T10
TeMaM);

BHEAyIUTOpHAs
caMmocTosiTeNbHas paboTa yuebHas
IHMCKYCCHSl, KOHTPOJIbHAs paboTa,
MPOMEKYTOUHAsI aTTECTALUS

- ¢OPMHUPOBAHHOCTb IIPEACTABICHNUN 00 OCHOBHBIX
MOHATUAX MAaTEMAaTUYECKOIO aHAIN3a U UX CBOMCTBAX,
BJIAJICHNE YMEHHUEM XapaKTEPU30BaTh IOBEICHHE
(byHKUUH, HCTIOTB30BAHKE TTOTYYEHHBIX 3HAHUH JUIS
ONMCAHHUA U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH;

(dbponTaNbHAN Oecena;

[IpaKTUYECKHE 3aHATHUs (110
TEMaM);

BHEAYIUTOpPHAS
caMOCTOsATEeNIbHAsI paboTa yuecOHast
TUCKYCCHSI, KOHTPOJIbHAs paboTa,
IPOMEKYTOYHAs aTTECTAILIUS

- BJIaJICHUE OCHOBHBIMU IOHATUSIMU O IJIOCKUX U
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYpax, UX
OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTD YMEHUS
pacro3HaBaTh reoMeTpuueckre (GUrypsl Ha YepTexKax,
MOJIEJISIX U B PEaJIbHOM MHUPE; IPUMEHEHNE U3YyUEHHBIX
CBOMCTB reoMeTpuueckux Guryp u Gopmys Juisi perieHus
reOMETPUUECKUX 3aau U 331a4 C IPAKTUYECKUM
COJIEpKAHUEM;

(dbpoHTaNbHAS Oecena;

PAKTHYCCKHUE 3aHATUS (10
TEMaM);

BHEAYTUTOPHAS
camocTosTeNnpHas paboTa yueOHas
TUCKYCCHSI, KOHTPOJIbHAs paboTa,
IPOMEKYTOYHAs aTTECTALIUS

- c(OpMHPOBAHHOCTH MPEICTABICHUH O TMpoIIeccax u
SBJICHUSIX, UMEIOIIMX BEPOSTHOCTHBIA XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE,
OCHOBHBIX ITOHATHUSX 3JIEMEHTAPHOUN TEOpUU
BEPOSATHOCTEM; YMEHUI HAXOJIUTh U OLICHUBATh
BEPOATHOCTH HACTYIJICHUS COOBITUI B MPOCTEUIIINX
MPAKTUYECKUX CUTYALUSAX U OCHOBHBIEC XapaKTEPUCTUKHU
CIIyYalHbIX BEJIUYUH;

(dbpoHTanpHas Oecena;

paKTHYECKUe 3aHATUA (110
TeMaM);

BHEAyIUTOpHAsS
caMmocTosiTeNnbHas paboTa yueOHas
TUCKYyCCHSI, KOHTPOJIbHAas padoTa,
MIPOMEXYTOYHAS ATTECTAIIHS

- BJIaJJCHHUEC HaBBIKaMHM HCIIOJb30BaHHUA I'OTOBBIX
KOMITIBIOTCPHBIX IIPOrpaMM IIpU PCIICHUU 3a1a4.

(dbponTanbHas Oecena;

NpakTUYecKue 3aHATHs (110
TEMaMm);

BHEAYAUTOpHAs
camocTosTeNnbHas pabota yueOHast
JMCKYCCHsI, KOHTpOJIbHAast padoTa,
MTPOMEKYTOUHAS aTTECTAILIUS

Tema: «DyHKUHD»

1. Tlpu 3Hauenun aprymenra, pasHom 0,1
3HaUeHHE QYHKINU

y= 20x°% +8x° —1pagno
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2. Ilpwm 3HaueHun aprymenra, pasaom -0,1

3Hauenue Qynkuun Yy = 2 — 7x? +30x° paBHO

® 19




IIpu 3HaueHuu aprymenta, pasuom 0,1 3HaueHue
dynxumn Y =10%° +9x* —1pasno

-0,9

IIpu 3HaueHnu aprymenta, papaom -0,1

snavenne Qynxuwn Y = 2 —8X? + 20x°pasro
1,9

Ecmu aGcmeca Toukn A, mprHAAIeKamei

rpaduxy Gynknuu Y = \/; , paBHa 400, To
OpJIMHaTa 3TOM TOUKHU paBHA

20

Ecmu abcumcca Touku A, mpuHaAIeKaIIEH

rpaduxy pyHkuu Yy = \/; , paBHa 900, To
OpJIMHATa 3TOY TOYKH paBHA

30

Ecmu aGcnmcca Toukn A, mprHAAIeKaIIEH
100
rpaduxy ¢ynknuu Y = ——, pasHa 50, T0
X
OpIHHATA STOH TOYKH paBHA

2

Ecnu abcnucca Touku A, npuHaaexaei
400
rpaduxy ¢pynknuu Y = ——, pasHa 80, TO
X
OpAMHATA TOH TOYKH paBHA
5
Ecnu abcucca Toukn A, mpuHaaIeKamen
00
rpa¢uxy ¢pyHkuu Y = ———, paBHa 25, TO
X
OpJIMHATa 3TOU TOYKH paBHA

-20

10. IMTapabona siBnsieTcs TpaguKOM PYHKIIUU

@)

@)

y=~7
y=x°
y=-=
X
y=—+1

11. T'unepOGona siBisieTcs rpaduKoM QYHKINU

@)

y=x’

195

o Y=-T
5
y=-=
Y X
y=—+1
o

12. Tlpsimas sBisieTcs TpadukoM (QYHKIIMA

U3
o y=X
e Y=-95X
2

o y=X
1
y==

o X

13. IlapaGomna siBisiercsi rpadukoM QyHKIUH

o y=x°

o y=-7x

o V=-5x*+1
o Y=-9x+1

14. TlapaGomna sBisieTcst rpapukoM QYHKITUI

o y=x°

o y=3x-1
s V=3x"-1
o y =-3X

15. Mpsimast sBisieTcs rpadpukoM HYHKIHA

I
o Y=X
o Y="X+7
o y=-x*
1
o y==
X

16. Ipsimast sBisieTcs rpadpukoM HYHKIIHA

_ny3
5 y =3Xx
o Y=3x-1
_ny?
5 y =3Xx
1
y:_
O X



17. T'unepOona siBisieTcs rpauKoM QyHKIUU

3

o y=X
o y=-x?
1
y=-=
) X
y=X
O 5

18. TumepOomna sBrsieTcs rpaduKoM QyHKIIHA

o y=x°
2
o y=3x"-1
3
y=-=
) X
o Y=-3x
18
y=="
19. I'paduxy GpyHkmn X nIpuHaUIEKUT
TOYKa
o A(-6;3)
o B(8:2)
® ((-3;-6)
o D(2;-8)
!
20. I'paduky pyHKITHH X mpuHaIEKHT
TOYKa
O A(-4;-6)
® B(-6:4)
o C(48)
o E(-3;-8)
15
y=="
21. T'paduky pyHKITHH X mpuHagIe)HT
TOYKA
o A(-53)
® B(5:3)
o C(-3;5)
o E(5;-3)
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22.

23.

. I'padukxom pynkumm y = x

16
y=="

I'paduky dyHKIIIN X nmpunagnexut

TOYKa
A(-8;2)
B(8:2)
C(-2;8)
E(4:-4)

20

X npuHaIeKUT

I'pacduxy QpyHKIMN
TOYKa

A(-5;4)
B(4;5)
D(2;10)
E(5:4)

. Oyukuus Buga ¥ = kx + b HaseiBaercs:

JIunelHon
KBanpatuunoit
Kybunueckoit

O06paTHO MPOMOPIUOHATEHOCTHIO

2

. I'pacduxom QyHKINHU y = x*sBIAsCTCS

[l'unep6omna

[Tapabouna
IIpsmas

Kybnueckas mapaboia

k
. I'pacdukxom Qpynkumm y = _ ABIseTcs

l'unepbomna

[Mapabo:a

[psmas

Kybundeckas mapabomna

? aBnsercs
['unep6omna

[TapaGouna

IIpsimas

Kybunueckas mapaboia



28. VYxaxurte npaBWIbHBIN rpaduk st GyHKINU 29. VkaxuTte NpaBUIbHBIN rpaduk A QyHKIUH
y=kx+b... y=x2...

° 0)
| |
| |
o | o |
\ \
| |
o o

Tema: « Tpuronomerpusp»

30. OCHOBHOE TPUTOHOMETPHUYECKOE E (1 —cos 2X).
TOXJECTBO UMEET BHJ o
tgx = w; 32. KocuHyc qBOHHOTO yrila paBeH
o Cos X A
o COS™ X —SIN” X;
tgx-ctgx =1,

2sin Xcos X;
) 2 . °
e SIN“X+cCOS“X=1
sin® X — cos® x;

o sin®x—cos?x=1. ©
1
N ~(1-cos 2x).
31. CuHyc IBOHHOTO yriia paBeH o 2
o COS’X—sin’x;
cosa = 4 0(05(7[
o 2sinxcos x; 33. Bouncouts (g , ecm Sy 2
i 2 2.,
o SIN” X—C0S™ X; 5
O 4
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34.

35.

36.

wlol glw ~lw

Pewenuem ypasaenus SINt = & apnsercs:

t=arcsina+2m,ne”Z

t=arcsina+m,ne”Z
t=(-1)arcsina+m,neZ

t=(-1)"arcsina+2m,nez

; 3
Haiinure Sinx ,ecomu COSoa = g

270° < o < 360°

Pewmrs ypashenue: 6C0S? X+C0SX—1=0

x:i%[+27zn,nez
1
x:iarccos§+7zn,nez

x=2§+27zn,nez

1
X=arccos—+m,ne”Z

x=4_r%z+27zn,nez

1
x:iarccos§+27zn,n e’
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37.

38.

39.

40.

x:%zwzn,nez

1
x=4_rarccos§+7zn,nez

Pemmure ypasHenue 2sin? X — 5sin X +2 =0

x=(—1)K%+27m,neZ

X (—1)"E+7zk,kez
x=(—1)K€+27zk,keZ

x=%+2ﬂn,nez

W3BectHO, uTo Sin X = 0,8, c0s X = 0,6. Uemy
paBeH tg x?

AL, wldh Mlw Wk

OpauHaTta TOYKH, MOJTY4YeHHOH TOBOPOTOM
toukH (1;0) BOKpyr Hadana KOOpAWHAT HA YToJl

X HAa3bIBACTCH. ..

Kocunyc

Cunyc
Tanrenc

Her npaBunbHOro oTBeTa

Abcuucca TOYKH, TOJTy4YeHHOH ITOBOPOTOM
touku (1;0) BOKpyr Hayaja KOOpAUHAT HA YOI

£ Ha3bIBACTCH. ..

Kocunyc
Cunyc
Tanrenc

Her MMpaBUJIbHOTO OTBETA



41.

©)

o

42.

43.

44,

45,

46.

47.

48.

49.

Haiitu rpagycHyio Mepy yria, paBHOTO TF pa:
90*
60"

180°
100®

in
Haiitu rpagycHyio Mepy yria, paBHOTO 7 bax

1357
125°

30°

95°

Haiitu rpangycHyto Mepy yria, paBHOTO E pan:

45

Haiitu rpanycHyto Mepy yria, paBHOTO %ﬁ paxn:
150

Haiitu sin(30°) rpaxycoB

0.5

Haiitu cos 607 rpagycos

0,5

P
Omnpenenuts 3HaK Yucnasin 3 (oTBeT 3anuImmTe

3HAKOM)

IJIFOC

. 3n
OHpCZ[eJ'II/ITL 3HaK 4YuCIasin ? (OTBCT 3allMIIUTEC

3HAKOM)

MUHYC

"
Onpe)leJme 3HaK 4ucjacos E (OTBGT 3aIllMIIuTe

3HAKOM)

IIJIFOC
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50.

51.

52.

53.

54,

55.

56.

57.

58.

In
OHpCHeJ’II/ITL 3HaK 4ucCjaacos T (OTBeT 3allMIIuTe

3HAKOM)

MHUHYC

R
Omnpenenuts 3HaK Ynucnaty e (OTBeT 3amuUIIHATe

3HAKOM)

MUHYC

Brraucnouts cos 105° + cos 75°

0

Beruucauts sin 105% — sin 75°

0

Tak kak GyHKIMs ¥ = Sin X uMeer nepuos

PaBHBIN 27, TO OHA SIBJIAETCS [IEPUOIUYECKOM|.

OO6acThio onpeneieHuss yHKIUN ¥ = COS5 X

SIBJISICTCSI MHOJKECTBO [IEHCTBUTEIBHBIX| UMCEIT.

O6nacTeio onpenencHust GyHKIuM ¥ = sin x

SIBJISIETCSI MHOKECTBO [IEHCTBUTEIBHBIX| UMCEIT.

. VI
Pemenne ypaBHeHu sin x = 5

x = (—1]”; +mnnel

= 'f—l:l"':_‘ +2gn,neEZ

x =§

PeleHue ypaBHEHHs COS X = —%
xr = ::—_— 2m,ne £



. Penrenne ypaBuenus sinx = 1... 64. PemmTh ypaBHeHue: g x — tgx + 1= 0

i
x = E+TmJn eZ ® PemeHuil HET

. =T, -
x=_+2mnnel © x=3tmmmned

x=mnneci L5

r=2mnnel O x=-+2nn,nel

65. YmpocTure BRIpakeHHE (1— cos? a) ctg ’cxr .
. Peurenue ypaBuenus tgx = 1 ...

2
x=§+1‘m,nEE e COS™
)
.t:=§+nn.nEZ o sine
o 1

x=§+2ﬂn,nEE
o 0
i

¥=5+ Imn,n e &
66. YmpocTuTe BeIpaXXeHHUE (1— sin? a)tg ’a.

/ 2
. Pemienue ypaBHeHUs cos x = % o Cos o
¥ 1 2
x=t§+2nn,nEE o SNV
x= §+ 2Zrmne L o1
o 0

x = ti+ 2mmneZ
67. Moryr i1 CHHYC U KOCHHYC HEKOTOPOTO yIJia

x = 4: +m.neZ OBITh PABHBIMH COOTBETCTBEHHO
5 4
o - u =
. Pemmts ypaBHenue: 6eos® x+ cosx —1 =10 4 5
;t:=iz]—'1+211n,nEE o -1 u 1
1
tarccos ;+ mn.n € Z 2 3
. o — u -
=7 +Zm,ne X 3 2
1
x—arccus;+1‘m,nEE \/g 2
In )
x= t}—' +mnneZ ° 3

1
x = tarccos ;+ mnn e f

3
68. Haiiaure Ctg (— 4050).

x=+=4+2Im,nel
£ V2
x:tarccusf+21m.r1EE O 7
5 o -1
. Pemmrts ypaBHenue: sin“ x + sinx —2 =10
1
x ==+ 2mn, nez % _E
I=—§+2ﬁﬂ,ﬂ:‘3

I -
x = — 4 2mn, neZ

x ==+ mn,ne

txl
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69.

70.

71.

72.

73.

Haiigure COS ¢, ecnu U3BECTHO,

. 3 3z
SiNc=—— U 7T<a<—.
5 2

alinNn o

Haiinute HanMeHblIee 3HAUEHUE BBIPAXKEHUS

sin® g+ cos’ a—tg cetg o

o

Ypocrute BelpakeHUE

2cos’ a
sinfa
1

1
tg ‘a

MoryT 511 CHHYC U KOCHHYC HEKOTOPOT'O yria
OBITh PABHBIMH COOTBETCTBEHHO

|
%I|"‘ [

tgactya —cos® o .

201

74.

75.

76.

77.

78.

-3

Haiinute SiN @, eciau H3BECTHO,

COSoc=E u 3—7Z<05<272.
13 2
5
13
5
13
1
13
1
13

HaﬁHHTe HanOOoJIbIIIEE 3HAYEHNE BbIPaKCHUL
4(ctg 2B +sin® B +cos® ﬂ)sin4 iz
0

Haiinure 3HaueHue BBIPAKEHUS

%ctg 45° —3cos(-60°).

Kakoe 13 3Ha4eHMii MOXKeT mpuHuMath COS of ?

1-/3
\/§+1
33

Sle

yFJ'IOM, KaKoOH YCTBCPTH SABJISICTCA YTIOJI
a, ecm cosa<0, tga>07?

2



79.

80.

81.

82.

83.

84.

Kakoe u3 JaHHBIX YHCCII IOJIOKUTEILHOE?

cos 325°

5z
-

sin130° cos100°

87 . 2rx
ctg —tg —
9595

i

Boiunciute 2 C0S? % + \/§tg - %

J2-3
~2

In
OHpeZ[eJ'II/ITL 3HaK YuCjIacos T (OTBGT 3aIllUIIUTC

3HAKOM)

MHHYC

tm
Omnpenenuts 3HaK yucnatyg ry (oTBeT 3anuIuTe

3HAKOM)

MUHYC

Beruucauts cos 105 + cos 757

0

Beruucautp sin 105° — sin 75°

0

202

85.

86.

87.

88.

89.

90.

91.

92.

Tak kak QyHKIuS ¥ = s5in & umeer nepuon

paBHBII 27, TO OHA SIBJIIETCS [HEPUOJUUECKOM|.

OO6nacThio onpeneieHus QyHKIUN ¥ = COS X

SIBJISICTCSI MHOKECTBO |ICHCTBATEIBHBIX| UHCEIT.

O6nacTeio omnpenencHus GyHKIuH ¥ = sin x

SIBJISICTCSI MHOKECTBO |ICHCTBUTEIBHBIX| UHCEIT.

Pemenune ypaBHeHus sin x = %
£=3

x = ':—I:I”E +anneEZ

x = 'f—l:l"':_‘ +2nn,neEZ
Pemenue ypapHeHus COS x = —%
x = :::—T— 2mn.n e Z

x = -I_-;T+ 2mm.n e Z

Pemenne ypapaenust sinx = 1.,
.r='zz+1'm,n ez

x= '2—-:— 2Zmn,n e Z
x=mnnnecZ

x=2ZmnneZ

Pemrenue ypaBuenus tgx = 1 ...
.r='23+11n,n =

x= ;—T— mn,n € Z
.r—;z+211n,n =
.r—':3+2rm,n ez

Pemenue ypaBHeHHS COS x = %
x = t;z +Zmnne Z



O .T=;—l+21'[ILIIEE o sinza
o 1

o 0

97. YmpocTute BhIpakeHHE (1 —sin‘a )tg a.

) 2 1=
93. Pemuts ypaBHeHue: Becos“ x+cosx—1 =10 o cosa
e} xr=+=+2mn.neZ .
13 SIN" o
x = tarccos ;+ mnn e f
. o 1
0 x=T+21'm,nEE o 0

1
A = arccos ;+ mn,n e Z
98. Moryr 11 CHHYC 1 KOCHHYC HEKOTOPOTO yrila

o x= -I_--"]—'T +mn,n e Z OBITh PABHBIMH COOTBETCTBEHHO
x = tarccos %+ mn,n e Z 5 4
@) Z u E
® = ::T:—E'rm.ne z
r::arccus%—Eﬂn.nEE o -1 ul
2 3
o — u =
94. PemmTh ypaBHeHue: sin® x + sinx — 2= 0 3 2
® r=¥—2r:n.n.:‘2 \/g u 2
- 3 3
O x=—-+42mn,nel ¢
ar - o 0
0 x=242mn neZ 99. Hatinure Clg (— 405 )
o x= :+ i, nEL \/E
= O —
2
95. Pemmth ypapHenue: tglx — tgx + 1= 0 e -1

® Pecrrenuii HET
O —

1
o I:;—T-l-‘.'fﬂ,‘."“.:'ﬁ \/E
J3

(N1
O

— + mn, ne

o x=

I+
[ENE]

+ 2mn, nes

o x=

S

96. YmpocTute BhIpaxxeHHE (1— cos’ a )ctg ‘a.

e COS’c

100.3nauenue Bepaxenns 0,2SiN 30° + 4tg (— 45° )

o —-41
o -39
o —-38
o 01

203



101.Kaxoe 13 3Ha4eHMii MOXKeT npuHUMath SiN o ?

o) 1+\/§
2

O —_—

V2
o 2-42
o 242

102. YoM, KaKoi 4YeTBEPTH SIBIIICTCS yron &, eClU sina < 0, Ctg a<0?

o 2

103.Kakoe 13 TaHHBIX YHCEN OTPHUIIATEIEHOE?

o sin160°
o
o tg—
J 3
o sin230° cos170°
3r 3w
o tg—ctg—
J 5) J 5)
104.Berancmnre 6sin Zcos = —tg?| -~ |.
3 6 4

o -3J3+1
o 55
o 35
o 05

Tema: «Pemienue ypaBHeHHH H HEPABEHCTB)

x> —3x—4 0 x* —3x-10 9

_ = 2— =

105.Pemmre ypaBHEeHHE X(X N 4) 108'PeumTe ypaBHEHHE X"+ X-2
[ ] -1 Py 5
XZ—X—12:0 x2+2x—15_0
106 x* —5x+4 X2 —2x-3
Pemmnre ypasnenue 109'PeumTe ypaBHEHUE
o 3 e 5
X2 +X—-6

X+8 12

5 A= CymMa KopHel ypaBHEHHS
107. X +2x—-3 110 X X—2
Pemmte ypaBHeHNE '

® 6
e ?

204



CymMmMa KOpHE# ypaBHEHUS =—

111. x=5 x+1
e 3
X
112.KopHeM ypaBHEHHSI — — 3 = — SBJISAETCA YUCIIO
e 10

X X
113.KopueMm ypaBHEHUS g = — +1 sapnsercs uncno

e 12
1 4
114.KopueM ypaBHEHUS = SIBIISICTCS
X+3 X-6
YHCIIO
® 6
4 1
115.KopueM ypaBHEHUs = SIBJIICTCS
X=7 1-X
YHCIIO
e 22
o 23
o 28
o 27

116.Koprsimu ypashenns 3X° + X = 0 smstores

quciia

1

o 1;-3
o 01
1

. 0.3
1

O 0;3

qucia

1

o) 1;-4
o 01
1

o) O;-4

205

1

.O;

2
118.Yucno kopHeii ypaBHEHHUs (X + 1) =0
e 1

119, Yncio kopHeii ypasrenns X +1=0
® 0

120, 4nci0 KopHeii ypaserns X + X = 0
e 2

121.Yucio kopHed ypaBHEHHsI x> —x=0

e 2

122.Yncio kopHed ypaBHEHHsI x*+2=0

e 0
2
123.Yucio kopHe#H ypaBHEHHs (X - 2) =0

e 1

124, 9ucio KopHed ypaBHEHUsI x?—2x=0

e 2
X x-1
125.KopHem ypaBHEHHs 5 + T =4 spnsercs
YHCIIO
® 54
Xx=1 442x
126.KopHeM ypaBHEHUs = SIBIISICTCS
YHCIIO
e .11
3X—=2 2+X
127.KopHem ypaBHEHHs = SIBJIICTCS
YHCIIO
e 4
X—4 X
128.Kopuem ypaBHEHUSA — 2 = — sBnsercs
YHCIIO
e .12



X+7 X
129.KopHeM ypaBHeHHs] ——— + 2 = — sABJIsIETCS
YHCIIO
e 19
Xx+9 x-1
130.KopHeM ypaBHeHus e =2
SIBJISCTCS YHCIIO
e 9
Xx-4 x-1
131.Kopnem ypaBHEHUS > - T =3

SABJISACTCS YHCIIO

® 16

132.KopreM ypaBHeHus %(4X + 2) =2x-1

SBJIACTCA YHUCIIO

® 25

133.KopHem ypaBHEHUs %(5X + 2) = %(X - 6)

SABJISACTCS YHCIIO

e 22
{ 2xy =5
134.Pemmmts cucteMy ypaBHEHUH 2x+y=6 ,
BBIOEpHTE MPABUIIBHBIN OTBET
® (1;25),(5;0,5)
o (251),(05;9)
o (0525),(55)
o (1;5),(25:9)
xy=-14
. |lx+y=5
135.Pewmnth cucremMy ypaBHEHU I ,

BEIOEPHTE MPABIIIBHBIN OTBET
® (-2,7),(7,-2)
o (257,71
o (5:7),(-11)
o (2:7),(-2,1)

206

{ 2xy =3
136.Pemmuth cucreMy ypaBHEHUH x-2y=2 ,
BBIOEpUTE NPABIIBHBIN OTBET
® (-1;-15),(3;05)
O (2157 _3)1 (_0151 l)
o (1,5-3),(3;1)
o (-3;1),(0,5;-1)
xy =-10

L lx—=y=7

137.Pemmuth cucreMy ypaBHEHUH ,

BBIOEpHUTE MPAaBUIILHBIN OTBET

® (2,-5).(5-2)

o (-2;5),(2;-1)

o (5;,-1,5), (-5; 2)

o (5-2),(52)

138.Kopuem ypaBueHus 3-2X=6-4(x+2)  sBisercs
YHCIIO

e .25

139.Kopuem ypaBuenus 1-6(X-2)=14-8x  sBusercs
YHCIIO

® 05

140.Kopuem ypaBuenus 2-3(X+2)=5-2X sBiusiercst
9HCII0

e 9

141 .Kopuem ypaBHenus 3-5(X+1)=6-4X sBmsietcs
YHCII0

e 3

142 Kopuem ypasuenus 0,2-2(X+1)=0,4X sBisiercs
9HCII0

® -0.75

143.Kopuewm ypasuenus 0,4X=0,4-2(X+2) sipisieTcs
YHCIIO

e .15

144 Kopuem ypaBHeHus 4-5(3x+2,5)=3x+9,5
SIBJISICTCS YHCIIO

o 1

145, Yucno kopueit ypasuenus X + 2x=0

o 1



146.Ywucno kopHEW ypaBHEHHUS X=2x=0

o ]

147.Yucno kopHEH ypaBHEHHUS X+2Xx=3

o 1

148.Ywucno xopHEW ypaBHEHHUS X+2Xx=-3

e 1

149, 9ucio kopueii ypasrenns 10X +5X = 0

e 2

2
150.Yucno kopHeil ypaBHEHHU 12x° +3x=0

e 2

2
151.Yucno kopHeit ypaBHeHus X —-10x=0

e 2

152.Koprsimu ypasrenns 25—100x% =0

SIBJISIFOTCS 4UCJia

o 1,05
® 0505
o -1,05
o -051

153.Kopusimu ypasrenus 4 —36x* =0 seistores

gucna
1.1
e 3. 3
1

o -1;-3
1

o 3;3
1

o 1;-3

154.Kopusmu ypasrerns X —10X = 0 ssnstores

quciaa
o 0,1
o 1,10
e 0,10
o 0,-10

207

155.Kopusivu ypasaerus X° +6X = 0 ssusiores

qucJia
o 0,1
o 1,6
o 0,-6
® (0,6

156.Kopusivu ypasaerus 2X° + X = 0 ssusores

quciaa
o 0;05
® 0:-05
o 21
o 2;-1

157 Kopnsimu ypashenns X° —3X—4 =0
ABJISIOTCS UMCIIa

o 1;4
e -1:4
o -1;-4
o 3;4

158 Koprsimu ypashenus X° —4X+3=0
ABJISIOTCS YHCTIa

e 1;3
o 1;-3
o -1;3
o 4;3

159.Kopusivu ypasaerns X —4X—5=0
ABJISIOTCS UMCIIa

o 1;5
® -1:5
o 1;-5
o 4,5

160.KopHeMm ypaBHEHUS
X? —4X + 4 = 0 sBnsercs uucio

e 2

161.KopHeM ypaBHEHHS X? +6X +9 = O sensercs
YHUCIIO

® 3



162.KopHsmu ypasaerns X —5X+6=0 (2X - 5)(2 + X) =0

SABJIAKOTCA YHCJia

165.Kopusimu ypaBHEHHS
SBJIAIOTCS YHCIIA

o L2 o 252
o -2 o 25 -2
R ° 252
o 23 o 0;-2
163.KopHsmu ypasserns 3X° —8X—3=0 (2)( + 9)(5 _ X) -0
SBJISIOTCS YHCIIA 166.Kopusimu ypaBHEHUS
SIBJISFOTCS YKCIIA
1 1
2  a ® 45,5
o 3. 3
o 45;5
L 4,5; -5
o O -4,9;-
o 3
-3; - o 45,5
: 4
Py X+y=
e _ 3 y
3 Ll x—y=2
167.PemenneM cucTeMBl ypaBHCHHIN
l SIBJIICTCS Tapa Yuce
3 2
° 3 o (-3;1)
» ° 31
164.Kopusimu ypasrenns X~ +3X—1=0 _
SIBIIIIOTCS YUCIIa o (3-1)
1 1 o (-2;-1)
o 4. 4
1 168.Pemuth ypaBHenue: vx—8 = 8 — x
n O .'fi = _E_. .'f: = g
© 1
’ 0 x,=1, %,=5
1
n ® iy, =0 x,=8§
o 4. 4 ” .
' O .fi - _g_..'f: = _5
1
o 4 N
-1; 169.PemmTs ypasHeHne: V2Zx — 1 =0
o 2
o 1/8
o 173
e 1/2

170.Peunts ypaBHeHue: yx + 6 = 0

® 36
o 1
o 6
o 3

208



171.Pemute ypasuenue: 4/3x— 1 = /x> + x — 4

173.Pemmite HEpaBEHCTBO

@)

@)

O

x;=-=1, x,=3

172.Pemmnte Hepasencteo 3' © > 9
x<5
x=5
x>-5

X>5

3" <

©O|F

x>-4
x<4
x>4

x<-4

4-2x
174.Pemmure HEpaBEeHCTBO: 3 >49

O

o O O

178.3HaucHueBbIpaXkeHUs (\/§ — 1X\/§ + l)paBHo

179.

@)
@)

x<-1

® x<]
o x>-1
o x>1

175.Pemmre nepasenctso 5°° =1

o x>3
o X<3
o X>-3
o X<3

176.Pewmte Hepasenctso: 35 > 81

® x<1/3
o x>1/3
o Xx>3
o x<3

Tema: «IIpeoOpazoBaHue HPPALHOHAIBHBIX BbIPaKEeHHIN»

177.Tlocne ynpomeHnsT BHIPAKCHHE

(\/?.—'Nﬁ§yz HUMCECT BU!:

10-+/21

4-2421
10+ 2421
10-24/21

2

2
[MocneynponeHUsBBIpRKEHIE \/E +5) "

MEECTBU/L
27+10v2
27+5v2
25+10v2

209

o 20+10v2

N —
180.3uauenueBbIpaxkeHus - v 6

e 24
181.3nauenuennipaxenns (-4)'paBHo

® -0.25

paBHO

182.3nauennessipaxenns - 0, 0001 paBHO
® (.08
183.3nauenueBbipaxenus - 12 - 28 paBHO
e 34

-2
184.3HaquI/IeBHpa)KeHI/I$[2} paBHO

® 36



=2
185.3HaueHneBbIpaKEHNsS )

paBHO
e 12
-2
186.3HaquHeBLIpa>1<eHI/mZ} paBHO
® 50
— 2
187.3HaquHeBHpa>KeHm5} paBHO
® 20
— 2
188.3HaquHeBHpa>KeHm5} paBHO
® 45
—2
189.3Ha‘IeHI/IeBLIpa)KeHI/IHl|]} paBHO
® 40
— 2
190.3Haqu1/IeBLIpa>KeHI/m1I]} paBHO
® 90
191.3nauenneBbipaxkenns - &1 - 35 paBHO
® 105
192. JlecaTHyHAas 3aMCh yucia 6,5%10™ umeer
BUJ
o 0,0000065
o 0,000065
® (,00065
o 0,065
193. JlecsTuuHas 3anuck dncia 6,5%10° umeer
BU[
o 0,000065
o 0,065
o 0,0065
® (0,0000065
194. Jecatranas 3amuch 4ucia 6,5 *10umeer
BUJ
o 0,0000065
® (0,000065
o 0,00065
o 0,0065
195. JlecsTraHas 3amuch 9ucia 6,5 *102umeet
BUJ
o 0,0000065
o 0,000065
o 0,00065
® 0,065
o 0,0065
196. JlecsTuaHas 3amuck 9ncia 6,5 *103umeer
BUJ
o 0,0000065
o 0,000065
o 0,00065
® (,0065

03 L4
197.3HaueHneBBIpAKEHUS 25775 paBHO

210

([ ]
N
(&3]

198.

o O

QO B ke i | ki
tn |“

0 @

025 A-15
3nauenuenbipaxkenus 9°°° - 377 pasHo

9. Bribepure BrIpakeHHe, 3HAYCHHE KOTOPOTO

— HPPALMOHATIBHOE YHCIIO

e — 2
(243 )
32E

v3-418

O e O O

a1

i
[

200.3HaquHeBLIpa>KeHm
e 7
201.3HaueHHEBBIpAKEHUS
e 7
202.3HaueHNeBBIpAKEHUS
® 5
203.3HaueHUEBBIpAKCHUS

e 3

204.3HaueHUEBBIpAKCHUS
e 42

-5+12 paBHO

-6+13 paBHO

-14+9 paBHo

7-15 paBHO

-7 paBHO

205.3nauenueBbipaxenus-6 * (-9) pasHO

® 54
206.3HaueHNEeBBIpAKEHUS

e 7
207.3HaueHNeBBIpAKEHUS

e 3
208.3HaueHUEBBIpAKECHUS

® .16

209.3HaueHNeBBIPAKEHUS

e 7

210.3HaueHuEBBIpaKEHUS 7

e 3

211.3HaueHHEeBBIPAKEHUS

e 7

212.3HaueHHeBBIpAXKEHUS 7

e /4

213.3HaueHHEeBBIPAKECHUS

e 3

214.3HaueHNeBBIpAXKEHUS

e 3

56:(-8) paBHO
-48:(-16) paBHO

96:(-6) paBHO

3 paBHO

paBHO
4 paBHO
paBHO
1
-3 paBHO
5
-3- E:] paBHO



215.3HaueHHEeBBIPAXKEHUS - 5 paBHO

e 4

216.3HaueHNEBBIPAXKCHNUS 4% paBHO

e 3

217.3HaueHHEBBIPAKECHUS 3 paBHO

e 9

218.3HaueHNEBBIPAXCHAS 5  paBHO

e 3

219.3naueHneBBIpaXeHNA 3 PaBHO

e /4

220.3Ha4eHHEBBIPAKCHUS 5 PaBHO

® 6

221.3HaueHNeBBIpaXCHNA 4  PaBHO

® 5

222.3Ha4eHHEBBIPAKCHUS 7 PaBHO

e 9

223.3nauenunesbipaxenns 1,2 * 11paBHo
® 132

224 3unauenueBbipaxenus 1,5 * 16paBHo
e 24

225.3nauenneBbipaxkenus 2,5 * 1,2paBHo
e 3

226.3naueHueBbipaxenns 2,4 * 2 5paHo
® 6

227.3nauenueBbipaxenns 3,2 * 0,5paBHO
® 16

228.3nauenueBbipaxkenns 2,8 * 1,3paBHO

229. [IpeacraBuTh GECKOHEUHYIO
MEePHOINYECKYIO IecsITUUHYI0 1podb 0,2(18) B
BUJIe OOBIKHOBEHHOM:

o 13/99

o 12/33

® 12/55;

o 24/110.

230. [IpexcraBuTh B BUJIE IECATHYHON IpooH :IB—1
® (0,72

o 0,23

o 0,72

o 0,(23)

231. [IpencraBuTh B BUjE NECATUIHON APOOH %:

211

o 06

® 0,6

o 0.2

o 003

232. Bri6pats npuOmmkeHHOE 3HAUCHIE YHCTIa
T

o 3,15

® 314

o 3,16

o 3,17

233. Bri6pats npubmmkeHHOE 3HAUCHIE YHCTa
e:

o 2187

® 2718

o 216

o 314

234, M3BeCTHO, UTO YUCIIO & MpH JACTECHUH Ha 5
JIaeT OCTaTOK 2, a MPH JIEJICHUH Ha 3 — OCTAaTOK
1. HaitnureoctaTokoTeneHusiumcIa a Ha 15.

e 7

o 5

o 2

o 1

235. BLI‘II/ICJII/ITB{*\-"E + 4*-.-"5}*-.-"5

® 18

o 17

o 3

o 9

7 . g948.11,9 5
236.Bonciuts o0 32 10 18

o 19/8

® 19/4

o 19/16

o 19/12

(19,59 +11,95)

237.Bpunciurs

® 3154
21,08
238.Bpunciutey 2
o .2
239.3anmcaTh B BUJe OOBIKHOBEHHOU 1po0H
"3s(27)
® -327/100
1,033
240.Bpranciurs ...
® 149/300
8.2
241 .Beramciuts 13 3 .
® 50/39

242.BuIunCInTD

(20,88 : 18 + 45 : 0,36)



® 3154/25

7. 1,7
243.Beruncinte 9 .
® 119/90

(3—43 + 0,24) 2,15

244 BerauciauThb
e 731

245, Beruncnuts {5*\5 + *u"ﬁ}:*\-'ﬁ

o 12

e 8

o 6

o 15

246. Beruncautey 63 =28
o 37

o 90

o 23

® 42

247. Boruucmutsy 20 = /5
o 16

o 2

® 10

o 12

248.BBIUUCIUTD (v50 + 4‘/5) "’/"2_

e 18 ,
(5V3+27):438

249.BeuncinuTh

® 3

—
250.Berunciauts V63 - 28...
® 42
251.BBIYUCIUTD V20 - JS
e 10

v50 : /8

252.Beunciauts
1

253. YnpocTuteBblpaskeHne (E;’lZ )5 : 6\/5
13

12.
o &%
H
12-
o &%
5
24.
o am
g
o a?2.

254 HaiinutesnaueHueBbIpaXKeHUS
' 6 5
(11 + [@/2f

e 129
5

255. VIPOCTUTHBBIPAKEHHUE: 42 —0,75
® 125/4

212

o -125/4
o 25/4
o 4/125

6 / 3
256. YIpoCTHTHBBIpaKEHHE: (121)

e 11
5

257. VHpOCTUTHBBIPAXKEHHE: 46 + =
® 08/3

o 98/2

o 98/5

o -98/3

3
258. Vnpocrurseipakenne 92 — 0,15

® 537/20

o 20/537

o

o 1

259. Vpocrutbesipaketue 3 729m°
o 9m

o -9m

® 9m?

o 3m?

4
260. VrpoctutsBeipakenne 32° + §

49/3
45/3
44/3
1/3

13
261.Y1pocTUThBBIpaKEHNE ( v 11)

OO0Oo e

26

+(2)f
° 129

262.Y1IpoCTUThBBIpaKCHNE {2°% 06"

e 72
2

263. VHIPOCTUTHBBIPAKEHHE 1252 - 0,25

o -99/4
® 99/4
o -4/99
o 4/99

34

17 21
264.prOCTI/ITLBLIpa)KeHI/Ie( \/§ ] + (Ué)

® 108

265.VnpocTutsBbipakenne \ 1 5° - 4%

® 380
2

266. VHpPOCTUTHBBIPAKEHHE 643 —0,25

® 15/4
o 4/15
o 12/4



o 13/4

267.Bbluuciure: (\/E o 1X\/E + 1)

e 9

268, Y IPOCTHTEBBIDAKEHHE: 3v2-45-4410
® 120

269.Beramciure: ‘{/9 — /65 - ‘{/9 ++/65

e 2?2

270.Bprancanth E{/@

® 6

271.BeraucinuTh W ..
e 4

272.Bpranciants W
® 10

273.Bprunciantb %/3?
® 31

274.Beruncinuth 3\/ -8 ..

o 2

275.Berunciauts 1\3 -1 ...

o 1

118
276.Beruncauts 4 g

® 1/81

277 Borancimts 8 225 ..
® 15

1?2
278.Boruncnuth 4| — ...
25

® 1/5

279.BeunciauTs 7\/ — 87 .

e 3

4
280.Borauciuts 4/ 27 @ \/§
e 3
281.Boruuciuts 3/ —1024 ...
e -4

282.Brrunciauts 3\/ - 343

o 34
283.Bbrunciuts 3/ — 125 + % 6\/6_4 ..

19/4
4/19

-19/4
21/4

O ®@ OO0

213

V32 -0,5Y-216

284.Bounciurs
o -]

—%Vﬁ+4«/625

285.BrrancinTs
e /4

3/-1000 —i 1/256

286.BrrancinTs

o .11

3} 3. 73
287.BrrancinnTs 5 7
® 35

:

y11* . 3

288.Borunciurs
® 33

(0,2)° - 8

:

289.Bprunciurs
® 16

ol

.Cnb
§‘
8

290.BrrancinTs
e 10

56

291.BrraucinTs
® 50

an ]
N
%) ?
() .
[ ]
—t N
=

292.Bpunciurs
e 72

293.YupocTuThb BelpaxeHue: + 3
® 35

— 3 7 e
294.Y1pocTuTh BeIpaXKEHHUE: EI} +(Vn

® 108

295. YIPOCTHTH BhIpakKeHHE: 56 = 412
® 30

296.Bounciuts 4%
o 2

297. Brruncnuts :\II G:l

1/9
1/8
1/3
1/4

O OO e

298. Brorunciuts 3/ 225%
e 15

299. Borunciuts % —8



e 3

— lg—
300. Boruucnuts: ¥ —125 + z V64
o 4t
o -5:
1
© 3
o} 1%

301.Beraucuts: | — 0,53 —216

2

304.ITocne cokpateHus 1poodb 5 paBHa
o 3d°
3
[ ] JR—
a°
3
O F
a°
O —
3
305 [Mocne ynpouienue Beipaxenue 3a (a+2) -
(a+3)?>  wumeeT BUA
o 2a°+9
o -2a2-9
o -2a2+9
® 24°-9
o 3a’+9
a->5
306. Hocnecokparienusipods — paBHa
a® —5a
1
@)
a-5
1
® a
o a-5
o 4
1
@) a—z
a®-2a+1
2
307. IMocnecokpamenusapods 4 — 1 paB
Ha
o a+l
o a-1
a-1
°
a+1
o (a-1?
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® 5

302.Beiunciuts: ¥ = 3%
® 33

303.Bbrunciurs: , 5)° = 8°

o /4
a®+2a+1
2
308. Iocnecokpauienusapobs @ -1 paB
Ha
o a+l
o a-1
a+l
°
a-1
o (a-1?
a*-10a+25
225
3009. IMocnecokpamenusaapods 4 — p
aBHa
o a+b5
o a-5
a->5
°
a+s5
o (a-5)°
a’® +10a + 25
225
310. IMocnecokpamenusapobs 4 — p
aBHa
o a+5
o a-5
a—>5
°
a+5
o (a-5)*
a® -1
3
311. IMocnecokpamenusanpods & — 1 paBHa
a+1
a’+a+1
a-1
© 2
a”+a+1
a+1
© 2
a"—a+l
a-1
© 2
a"—a+l



a’-9

3
312. IMocnecokpamennsapobs ¢ — 27 paBHa
a-3
a®+3a+9
a+3
a®+3a+9
a+3
© 2
a*—3a+9
a—3
© 2
a*—3a+9
6a’ —a
313. [MocnecokparueHUApoOh 9 paBHa
2a -1
@)
3
6a +1
@)
9
2a
O —
3
6a -1
°
9
8la’ — 49b*
314. [MocnecokpamernsaagpoOs 9a+7b pa
BHa
9a+7h
7b-9a
® 9a-7b
© 9b-7a
25a° — 9b?
315. HocnecokpanieHusipods ———————— pas
(30 —5a)
Ha
5a+3b
) 5a - 3b
5a-3b
@)
3b +5a
1
O [ —
30ab
1
O —
30ab
316. [Mocne npeobpa3oBanuii BeipakeHue 7¢(c-
2)-(c-7)? npumer Buj
® 6c%-49
©  6c2-28c+49
©  6c2-28c-49
©  6c-14c+49
317. IMocne npeoOpazoBaHuil BEIpaKeHUE

(a+1)(a-4)-(a-2)? npumer Buj

-Ta
-3a-8
® a8
© 38
318. [Tocne npeoOpazoBaHuii BEIpaKEHUE
(c+1)(6c-11)-2¢(3c+2) mpumer Bug
© c11
® Oc-11
© gc+ll
© 6c2-5etll
3109. [MocneynpomnieHUsBBIpaKEHHE
b 3
- HIPUMETBUJT
(b-3)° (3-b)’
1
O —
b+3
o b+3
(b3
1
e b-3
1
O —
3-b
320. PesynbraTom ymMHOXEHUS ApoOeii
4b +12c C .
. SIBJISETCS IPOOD
8c*>  b®-9c?
1
O
b+3c
4
© 2
4b +8c
2
2bc - 2¢®
1
e 2bc-6c?
321. PesynbraToMmyMHOXeHHUIpOOEH
6x> Yy +xy
5 5" SIBIICTCAIPOOD
X -y 18x
X
3(x+y)
2xy
9(x-y)
N
o 3(x-Y)
¥y
9(x+Yy)
322. PesynbraToMmyMHOXEHUAAPOOEH

(2 ) 2X
—=1{ - ABIAETCANPOGH
X 4-x
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O
4—X
1
O —
2—-X
2
e 2+X
2
O —
2—-X
323. PesynbraTromaenenusapoodeit
¢ c° ;
: SBIACTCANPOOD
c+3 9-¢?
3-c
° C
3+cC
O —
o
c-3
O —
C
clt
O —_—
27-c?
324 KBagpaTcyMMBIIBYXUHCE (a + 6)2 paBeH

o a’+2as—¢*
o a’+2as+é6”
o a’—-2as—¢g?
a’ —2ae + 6*

O

325. KBagpatpazHocTuaByxuucen (a - 6)2 pase
H

o a®+2a6—6°

o a’+2a6+6°

o a®-2as—é°

o a’—2ae+g’

326. PasHOCTb KBaJIpaToB JBYyX uucen a-h?
paBHa

® (a-b)(at+h)

o a(a-b)

o a-ab+b?

o (a-b)(a®+ab+b?)
327. Cymma ky6oB 1By umcen a’+b® pasna
o (a-b)(a®+ab+b?)
o (at+h)(a*+ab+b?)

® (a+b)(a>-ab+b?)
o (a-b)(a*-ab+b?)

328. Pasnocts Ky60B nByx uncen a®+h?® pasna
® (a-b)(a’+ab+b?)
o (at+h)(a’+ab+b?)
o (ath)(a*-ab+b?)
o (a-b)(a*-ab+b?)
a’ -4
329. [MocnecokpareHuApoos 5 paBHa
e a-++ 2
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o a-2
o a-4
O a+t4
1
O
a—2
a® -1
330. [MocnecokparueHuIapooh paBHa
e a-+ 1
o a-1
1
O
a+l
1
@)
a-1
2 f—
331. [NocnecokpamernsaagpooOs paBHa
a —
e a-++ 3
o a-3
1
O
a+3
1
O
a—3
2
a® -16
332 [MocnecokpamernsagpooOs paBHa
a —
e a-++ 4
o a-4
O a-8
1
O
a+4
a® —6a+9
333. IMocnecokpamenusapods 4 — 3 paB
Ha
o a+3
° a— 3
o (a+3)°
o (a-3)°
a’ +6a+9
334. [MocnecokpamerusagpooOs a+3 paB
Ha
e a-++ 3
o a-3
o (a+3)°
o (a-3)°
a’ —4a+4
335. IMocnecokpamenusapods 4 — 2 paB
Ha
o a+2
° a— 2



o (a+2)?

o (a+1)?
o (a-1?
8c® -b®
339. [Nocnecokpamernsaagpoods 2c-b paBHa
® 4c2+2ch+h?
@)
4c2+4hc+b?
O
4c?-2ch+b?
@)
4¢2-2ch-h?
340. [ocne mpeobpa3oBaHmMii BEIpaKCHHE
6x+3(x-1)? npumeT BUJ
® 3x%+3
© 3x+1
© 9x2-6x+9
O 3x2+9
341. [Mocne npeodpazoBanuii Beipaxkenue 4(1-
a)?+8a npumeT BUJ
16a2-24a+16
4+8a-4a?
® /43%+4
O 4a24

Tema: «IlokazarenbHast QyHKIMS»

o (a-2)?
a’+4a+4
336. [ocnecokpamenusiapoos 4+ 2 paB
Ha
e a-++ 2
o a-2
O 2-a
o (a+2)?
o (a—-2)°
a® —-2a+1
337. IMocnecokpameHuspoos a-1 paB
Ha
o a+l
Y a-1
o (a+1?
o (a-1)?
a’+2a+1
338. [NocnecokpamernsaapoOs a+l paB
Ha
e a-++ 1
o a-1
2x _ R4
342.Pemuth ypaBHCHHE % =5
e 2

-G
(V2)* =22

(V3)3* =33

1

62* = §°

343.PenTh ypaBHEHHE
e -1/2

344.PemuThypaBHEHHE
e 3

345.PemmuthypaBHEHHE
e 1

346.PemntbypaBHeHNE
e 01
X
347 .PemntbypaBHeHHE 3 - 27
e 3

22x+1 = 392

348.PemnthypaBHeHHE
e 2
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42+x= 1

349.PemnthypaBHEHHEC
e .2

350.PemmTh ypapuenue: = 5*

e 2
R Tl

351. PemmrteypaBHeHueE:! (E) = (E)
o -1/6
e -1/2
o 173
o 1/4

1
352. PemmthypaBHenne6™ = 63
o -1/6
o -12
® 1/10
o 1/4
353. PemmthypaBHenned™ = Z7
o 2
o 0
® 3
o 9



354,

OO e O

356.

357.
@)

o
o
358.

0 OO0 e

359.

0.00g0.00
o

PemurteypaBHeHue: 25+1 = 32
3

PemmthypaBHenne: 4°%F = 1

Oynkuusasuaa Y = a" naspiBaeTcs

MoKa3aTeJbHOU

Oynxnus Y = aXBOSpaCTaCT npu & =
0

-1

HCTOPAaBUJIILHOTOOTBETA

MHO0KECTBOKAKUX YU CEIIBIIACTCI00IaCTHIO

OIpe/IeICHUSIIOKAa3aTeIbHOH(YHKIINT

ZNO ™D

PemutsaannoeypapHenued = 2% = 1

N A

PCHIHTBZ[aHHOCypaBHGHI/Ie 9 ° 3)( = 1

X
PemurtenanHoeypaBHEHHE 16-4" =1

PeH.IPITBZ[aHHOCypaBHGHI/IG 25 : 5X = l

PemnthnanHoeypaBHEHHE 49.7* =1
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PeHIHTBHaHHO@ypaBHeHI/Ie 81 * 9 X — 1

364.

o 81
o 9
o 2
o -2

=1

4 x—1
365.PemnTbianHOCYpaBHEHUE

e 1
1

27" ==
366. PemnthaanHoeypaBHEHNE 3
o -1/6
o -12
e -1/3
o 173

« 1
PewntbnanHoeypaBHEHHE 400" =—
367.
o -1/6
e -1/2
o -1/3
o 173
53X—2 . 510—X

368, Pemursnannoeypasuenne —
e 3
369. Pemmreypaprenne: 478 = 16
e 4
o 4
o -1
o 1
370. Pemmte HepaBeHcTBO: 37 = 9
° (5]
o (03]
o (-55)
O (-»;-5)
371. PemmrenepaBeHCTBO: 36 < ;
O (4;+oo]
® [-4;+o0)
o (04
o (-4; -0)
372. PemmrenepaBeHCTBO: 75 = 49
o (-oo51)
O [4+w)
* (]
O (4;-0)
373. PemurenepaBeHCTBO: 539~ 1
o (-o51)
o [-3;+x)
o (03]
® (3;+x)



O (3;+m)

374. Pemmre nepasencro: 3771 = 81
o (-o:1) 375.Pewmts ypashenue: ¥ = 42-%
O [-3;+m)
o (=il
e 1
Tema: «Jlorapupmuueckast GyHKIND»
log,(2x—1)=2
376.Dynkuus Buga y = |Oga X Ha3bIBaeTCs 384.Pemthypasnenne:
® 5
O IloxasarenbHO# —
385.Brruncimre: log, 54 ~log, 2
® Jlorapudmuueckoit
O  Crenennoit 3
2
O  TpUroHOMETpUYECKOi 386.Perunte ypaBHeHHE |OgS(X - 8X) =2
377. Jlorapudmom uncia b o ocHoBaHmMI0A o [50u
SIBIIACTCSI
O  OCHOBaHHECTCIICHH * [50%413/2
O TOKa3aTelbCTEIICHN ® 50%3/2
O 3HAaYCHUECTEIICHH o F50%0
®  HeTHpaBWIIBHOTOOTBETA 387, BEIHCITHTE log 2 16
378.HaI/II[I/ITGSHa‘IeHI/IeBLIpa)KeHI/ISI |Og7 28 — |Og7 4 o 4
e 1 1 1
379. VYKaXuTe MPOMEXYyTOK, KOTOPOMY ng g
MIPUHAJIEKUT KOPEHb YPABHEHUS: 388.Brurunciuth
In(L+ x)—In2=1In(3-2x) o 3
-12
[ ] 389.BerunciuTh ].ng 1
(t-5)
O e 0
o [03]
( L'2) log 1 4
o . 2
380.PemureypaBHeHwME: 390.Borancaus
log, (13— x) = log, 3+ log, 4 * -2
g5(13— x) = log; 3+ logs log 5 18
® 25 391.Beuuciauth
381.PemureypaBHeHHE: o 18
log, (16 — x) = log 2 + log, 6 0'0810 2
o 4 392.Beruncianuth
382. PemmreypaBueHue: e ?
Ig(7 +x)—1g(3—x) =g 4 log, 36
l 393.BbIuuCIuTh 6
o 9 e 2
l 9 log 3 12
o 3 394.BeIuuCIuTh
3 ° 144
_5 395.BeryucuTh
.3 . o
5 log 8 2
383.Bbrunciure: |Og4 2+log 4 8 396.BpIuucianuTh 3
e 2?2 e 32
397. PemutbypaBHEHHUE. logg x = 3
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® 216
O 256
o 16
o 4
3098. PeluthypaBHeHue 10g5 x = 4
o 25
o 5
® (625

125
399. PemmuthypaBHeHue log, (5 -x)=3
o -2
o -1
e .3
o 0
400. PemurteypaBHeHUE

log; (x + 2) =3
o 5
e 25
o 3
o 1

log, log, 81

401.Berynciauth
e 2

logg log, 8

402.BerynciauTh .
o 1

5 + log,, 2

403.Berunciauth loglo
o 1

404.BeryuciauTh

e ?

405. Jlorapudmom uucia b no ocHoBanuro a
SIBIISIETCS
OCHOBAaHHECTEIICHH

@]

® [0Ka3aTelb CTENEHU

O 3HAYEHHMECTENEHH

O  HeTNPaBWIFHOTOOTBETA
406.Haiimute 3HaYeHUE BBIPAKCHUS

28 —log, 4

e 1

407. 3nauenue Beipakenus logg 4 + log:9
paBHO

o 1

e 2

o 36

o 4

408. Haiitu nmorapudm uncia 3 mo OCHOBaHUIO

3:

log,o 8 + log,o 125

e 1

o 2

o 3

o 4

400. Haiitu norapudwm uncia 9 mo ocHoBanuto 3
o 1

o 173

e 2

o 01

410. 3uaueHue BeipakeHus logs 16 pasHo
o 1

e 4

o 2

o 16

411.Berunciute: . 2 + logy B
e 2

412 Berauciure: ; 54 —logs 2
e 3

413.dynkuus Buna y = log, xHa3pIBaeTCS ...

®  jorapudmMuIecKoit

414. Oyuknus ¥ = log, x Bospacraer npuet =
o 0

e ]

o -1

o 2

415. Haiitu o0OnacTpb onpeaeneHust GpyHKIUH

v =logs(4— %)

x>2
-2<x<2
-2<x<0
x>-2
6. Haiitu o6macTs onpeneneHus

BOOO e

¢yuxmuuny = logs (7 — 5x))
x>7/5
-/5<x<0
X<7/5
x> -7/5
7. Haiitu obmacTs onpeneneHus

BOOOC e

dynxunny = log, (7 — 7x)

e x>1
O X<—=

7
o 0O<x< 5



@)
418.

"'jO0.0

9.

SO0.0

0.

O O e O

421.

O ®@ OO

!
x> -5

Pemennem

ypasuenuslogy(dx — 1} = Zspmsercs
1,5
5
6
2,5
Pemennem

ypaBHeHm:lugz{x + 3) = log, 16sBusercs
7

13
12
6
Pemnre ypaBHeHue:

lug;':x - 2:] + lﬂggli-t + ﬁ:] =2

PemmurhypaBuennelogi(5 — x} = —3
3

-22
-3
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422. PewunTtb

ypaBHeHMuelog:(x + 2) = -2,
5

o 2

e 23

o -22

o -3

423. MHOXeCTBO pelIeHHi HepaBeHCTBA

log,(5 —x) < log, 9x
[0.5;5)
(0.5;5)
(0:+00)
(0.5;+0)
MHOECTBO pelleHnii HepaBeHCTBA

® O OO

424,

log; 6x = log-(8 — 4x)
[0,8;2)
(0.8:2)
(-32)
(0,8;+0)
VYKaKUTE MHOXKECTBO PELLIEHUN

® O OO

425,

nepapenctsa logz(3x — 6) = logs 6x
5 5

(2; +o0)
[2; + )
(2;2)

(-0 ;-2)

® O OO

[IpenonaBarens: /A.C.baxuna/



MunucTepcTBO 00pazoBanus U Hayku Poccuiickoii enepanuu
Duianan PeaepajbLHOro rocyapcTBeHHOro 010/1:KeTHOr0 00Pa30BaTeIbLHOI0 YUPeKIeHUs BHICIIEro
oOpa3oBaHus

«BJIaAUBOCTOKCKHUI rOCYAapCTBEHHbI YHMBEPCUTET IKOHOMUKH U CEPBHCa» B I. ApTeme

Kadenpa sxonomuku, ynpasijieHusi 1 HHPOPMANMOHHBIX TEXHOJIOT Wil

Paccmotpensl YT1Bepxkaaro

Ha 3acenanuu Kadeapsl DYUT 3am.upekTopa duauana O.U. UBanrora
3aB.kadenpoit « » 2017r.
« » 2017 r

Bonpoch! 1Jisi MOATOTOBKH K MPOMEKYTOYHO# aTTecTanuu (JK3aMeH)

OIl1.01 MATEMATHKA

MPOrpaMMbl MOATOTOBKHU CMENHATHCTOB CPeTHEro 3BeHa
I10 CIICIHNaJIbHOCTH
09.02.03 IlporpaMmMupoBaHe B KOMIILIOTEPHBIX CHCTEMAX

1. JeiictBuTenbHble uncna. [Ipubnuxenue AeMCTBUTEIBHBIX YHCENI KOHEUHBIMU JACCITUYHBIMU
JIPOOSIMH.

2. TlorpemHocTy MPUOIIKEHUH U BRIYUCICHHN. [IpakTHUeCKre MpueMbl BBIYUCICHUH C

npUOJIMKEHHBIMU JaHHBIMHU.

Apudmernuecknii KOpeHb N-0i CTENICHH.

Pemienue ypaBHeHN 1 HEPABEHCTB C OHON NIEPEMEHHOM.

OyHKIMH, UX CBOMCTBA U rpapuku

Yucrnosas GyHKIHUS.

I'paduku pyHKIUMI.

MOHOTOHHOCTb, OTPAaHUYEHHOCTh, YeTHOCTh U HEYETHOCTh, IEPUOJUYHOCTh (PYHKITUH.

OOpaTtHas pyHKIMS

0. IIpenen ¢pyHKIMU B TOUKE.

1. HenpepriBHOCTH (YHKIIMH B TOUKE M HA TpoMexyTke. CBOMCTBA HEMPEPBIBHBIX (PyHKLNH

12. Tlpenen ¢pynkumuu Ha GeckoHedHOCTH. IIpeaen yucnoBoi mociea0BaTeIbHOCTH.

13. [loka3zaTenpHasi, JorapumMuyecKasi U cTerneHHas QyHKIH

14. Crenennas ¢yHK1Ms, ee CBOMCTBa U rpauk.

15. VppanuuoHanbHble ypaBHEHHUS M HEPaBEHCTBA

16. [TokazatensHas GpyHkuus. Ee cBoiicTBa u rpaduk.

17. Iloka3aTenbHble YpaBHEHUSI U HEPABEHCTBA.

18. Jlorapudmsl. CBoiicTBa JorapumMoB.

19. Jlorapudmudeckas GyHKIHUs, €e CBOWCTBA U rpaduk. JlorapudpmMudeckne ypaBHEHUS U
HEPABEHCTBA.

20. CunHyc, KOCHHYC, TAHT€HC W KOTAaHT'€HC YHCIIA.

21. Tpuronomerpuueckue QPyHKIMH YHUCIOBOTO apPTyMEHTA, 3HAKH UX 3HAYCHUH.

22. COOTHONICHUS] MEX/Ty TPUTOHOMETPHYECKUMHU (PYHKIIUSMH OJHOTO apryMeHTa.

23. YeTHOCTh ¥ HEYETHOCTh TPUTOHOMETPUUECKUX PYHKIMI. DPOPMYIIbI JBOMHOTO U MOJIOBUHHOTO
aprymenTa. @opmyJsibl MPUBEACHHUS.

RBEoo~N O ~w
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24. [IpeobpazoBaHusi CyMM TPUTOHOMETpUUYECKHX (DYHKIHMI B ipon3BeacHus. [Ipeodpa3zoBanue
POU3BEACHUIN TPUTOHOMETPHUECKUX (DYHKIIHI B CYMMBI.

25. CpoiicTBa u rpaduiku TpuroHoMeTpuueckux GpyHkiuii. OOpaTHbIE TPUTOHOMETPUUYECKHUE (PYHKITUH.

26. Pemenre mpoCTEHIIMX TPUTOHOMETPHYECKUX YPAaBHEHHIA.

27. PelieHre TpPUrOHOMETPUYECKUX YPABHEHUI.

28. AKCHOMBI CTEPEOMETPUH U IIPOCTEUIIIHNE CICACTBUS U3 HUX

29. B3auMHOe pacnonoXeHue IByX NPsSMBIX B IPOCTPAHCTBE. YTOJ MEKAY HUMHU.

30. INapannensHOCTH MpsIMOU U MII0CKOCTH. [lapamnensHocTh mockoctel. [lapamiensaoe
IPOEKTUPOBAHUE U ero cBoicTBa. M300paxkeHue puryp B crepeoMeTpuH.

31. IlepneHIUKYASIPHOCTD MPSIMOM U TUIOCKOCTH.

32. CBA3b MEXly AapaICIbHOCTBIO U MEPIEHIUKYIIPHOCTBIO IPSIMBIX U IIJIOCKOCTEH.
OpToroHanbHOE IPOEKTUPOBAHUE.

33. IlepneHiuKysp U HAKJIIOHHAsA. YTOJ MEXYy MPSIMOM U IUIOCKOCTBIO.

34. JIByrpaHHbIii yrod.

35. IlepnieHIUKYIAPHOCTD ABYX IIIOCKOCTEH.

36. BeKkTopbl U KOOPIMHATEI

37. BexTophl Ha IJIOCKOCTHU U B pocTpaHcTBe. JlelcTBUS Haj BeKTopaMu. PasnokeHue BekTopa Ha
COCTaBJISIOLLHE.

38. JleificTBUsI HaJ BEKTOpaMU, 3aJaHHBIMH KOOPAUHATAMHU.

39. ®opmyna 17151 BRIYUCICHUS JITMHBI BEKTOPA, PACCTOSHUE MEXKIY IBYMS TOUKAMH.

40. [ToHsATHE O TEOMETPUYECKOM TEJI€ U €r0 MOBEPXHOCTH.

41. Ilpusma. Ilapannenenunen u ero CBONCTBA.

42. ITupamupa. CoiicTBa napajuieabHbIX CEUEHUH B TUpaMUeE.

43. TloHsATHE O TPABUWIIBHBIX MHOTOTPAHHUKAX.

44. TloBepxHoctu BpauieHus. Tena Bpauienus. Llununap u KoHyc.

45. llap u cdepa. BzanmHoe pacnosiokeHue miockocTy u mapa. KacarenbHas miiockocTs K cdepe.

46. O0beMBI TCOMETPUYECKHUX TEJI.

47. I1nowmaab MOBEPXHOCTEN FEOMETPUUECKUX TEI

48. I1onsaTue npou3BoAHON. Beuncienue npon3BoaHbIX

49. MexaHM4YeCKUH W TeOMETPHUYECKHI CMBICI TPOU3BOIHOM.

50. UccnenoBanue GyHKINHU C TOMOIIBIO TPOU3BOIHOM.

51. TlpaBuiio auddepeHtupoBaHus CI0KHON HYHKIIUH.

52. VIHTerpain u ero npuaokKeHus

53. [lepBooOpasnas. [TpaBrmito HAXOXKICHUS TIEPBOOOPA3HBIX.

54. HeonpeieneHHbII HHTETpal U €ro CBOMCTBA.

55. OnpeiesIeHHbINH UHTETPAT U €70 F€OMETPUUECKUN CMBICTT.

56. OCHOBHBIE CBOMCTBA U BBIYHMCIICHHUE OINPEJICIIEHHOI0 HHTErpaa.

57. Beruncnenue miomaaei miockux (Guryp ¢ moMoIbio OnpeaeIeHHOr0 HHTerpaa.

58. Permienye mpUKIIaAHBIX 33/1a4 ¢ TOMOIIBIO ONPEIENIEHHOr0 HHTErpaa.

59. luddhepennmanbHbie ypaBHEHHUS TIEPBOTO MOPSAKA.

60. Juddepennmanbable ypaBHEHUS C Pa3AeSIOIIUMUICS IEPEMEHHBIMH.

61. Iuddepennmansapie ypaBHEHUS! BTOPOTO IOPSIKA.

62. YpaBHeHHE rapMOHMUYECKUX KOJIeOaHUH.

63. DJIeMEeHTHI TEOPHH BEPOSITHOCTEH M MAaTEMATHUECKON CTaTUCTUKN

64. CiyuaitHblii OIIBIT M cy4aiiHoe coObITHEe. OTHOCUTENbHAS YacToTa. BeposTHOCTD COOBITHSI.

65. OcHOBHBIE TOHATHS KOMOWHATOPHKH.

66. Onepanuu HaJl COOBITHSMU. TeopeMbl CIIOKEHHS U YMHOKEHHS BEPOSATHOCTEH.

67. [luckperHas cinydJaiiHasi BEIMYMHA, 3aKOH €€ pacrpeeneHus. UNCIoBbIe XapaKTepUCTHKH
JUCKPETHOM CIIy4aiiHOM BEJIMUMHBI.

68. [TonsTre o 3akoHe OonpmmX yrcen. [ToHaTHE 0 3a1a9aX MaTeMaTHYECKOW CTATUCTHKH.

[IpenonaBarens /A.C.baxuna/
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MunuctepcTBO 00pazoBaHus U Hayku Poccuiickoii degepanuu
PDunauan QeaepaibHOT0 rocyAapcTBEHHOI0 0I0/KeTHOT0 00pa30BATEJIBLHOI0 YUPeKIeHHUs BbICIIEr0
oOpa3zoBanus

«BJIaAUBOCTOKCKHUI rOCYAapCTBEHHbI YHMBEPCUTET IKOHOMHUKH U CEPBHCa» B I'. ApTreme

Kadenpa sxonomuku, ynpasjienusi 4 HHGOPMALHOHHBIX TEXHOJIOT i

PaccmoTpenst VY1Bepxkaaro

Ha 3aceqanuu kapeapsl DYUT 3am.iupexTopa unmnana O.1. NBanrora
3aB.xadenpoit « » 2017r.
« » 2017 r

TecToBbIE 3aJaHUA K HpOMe)l(yTO‘lHOﬁ arrecranmuun (3R33Mel—[)
Mo ITMCIHMIIJIMHE

OIl1.01 MATEMATHUKA

NMPorpamMMbl NOJATOTOBKH CIENHMATUCTOB CPeIHEro 3BeHa
IO ClICeOaJIbHOCTH
09.02.03 IIporpaMMupoBaHHe B KOMIIBIOTEPHBIX CHCTEMAX

Tema: AKCHOMEI CTEPEOMETPHH.

1. Kakoe MUHMMalIBHOE YHCIIO TOYEK ONPEICIsIeT 6. CKOJBKO INIOCKOCTEH MOKHO POBECTH Yepe3 MPSIMYIO
pSAMYIO. .. U He JIeXKALYI0 Ha Hel TOUKy?
2 O MHox)ecTBO
Kakoe MHHUMaIbHOE YUCIIO TOYEK ONpEIENAeT o [ee
IUTOCKOCTS. ..
® onHy
1 O HH OJHOH

JlBe nepeceKaromuecs NpsAMbIe MOTYT HMETh. . Eciu npsiMast ¥ TUIOCKOCTh UMEIOT OJIHY OOIIIYIO TOUKY,

TO...
TOJBKO O/IHY OOIIYIO TOUKY

@] npsMas JICKUT B IJIOCKOCTH

TOIIBKO JIBE OOIIHE TOUYKU
°
MHOECTBO OGILIX TOUEK npsiMast IepecekaeT IMI0CKOCTh
HU OJTHOI OBIIeH TOUKH O TpsMas B INIOCKOCTh HE TIePECeKar0TCs
JIBe nepeceKaronrecs MIOCKOCTH MOTYT UMETh. . . O HCT IPaBMJILHOTO OTBETA
TONBKO O/IHY OBIIYIO TOUKY Ecnu npsimast ¥ I0CKOCTh UMEIOT JIBE 00IIHE TOYKH,
TO...
TOJIBKO JIBE OOIIME TOYKU
®  [psiMast JISKHUT B TUNIOCKOCTH
MHOYECTBO OOIINX TOYCK
O mpsiMasi IepecekaeT MIOCKOCTh
HH OHOMU OOIIEN TOUKH
O mpsMasi ¥ TNIOCKOCTh HE TIePeCceKaroTCs
CKOJIBKO TUIOCKOCTEH MOKHO TMPOBECTH Yepe3 TPH
TOYKH HE JIe)Kallrue Ha OJHOM MpsMoit? O HET IPaBHIILHOTO OTBETA
MHOKECTBO 9. Haueprure AABC, otmersTe Touky M He
MIPUHAJJIEKAITYIO IJIOCKOCTHU TpeyrosbHuka. [Ipsmas
JBe
AM...
OoHYy O mepecekaeT TpeyroibHuk ABC
HU OJ[HOI O JICKMT B INIOCKOCTH TPEYTOJIbHUKA
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11.

13.

14.

15.

HE TTePeceKaeT IMIOCKOCTh TPEYTOIbHIKA
napaieNnbHa MII0CKOCTH TPEYTOIbHIKA

Kakwe u3 ycinoBuii 3a1a10T II0CKOCTH?

TPU TOUKH , HE JIeXKall[ie Ha OJJHOI NMpsiMoli;

npsiMasi U TOUKa, He IpUHaJIeXkKallas JaHHOU IpsSMOM;
JIBE TOUKH;

JBE NE€peCCKaromuecs npsambie.

HapaJ'IJIeJ'II)HI)IMI/I OpAMBIMU B IIPOCTPAHCTBE
Ha3bIBAKOTCA. . .

JIBE TIPSMBIE, JIS)KAIINE B OHOM INIOCKOCTH U
HUMEIOIIHE OOITYI0 TOUKY;

JIBE TIPSIMBIE, JISXKAIUE B OJTHOM MIOCKOCTH U HE
HMMEIOIIHME OO0IIUX TOYCK;

JIBE NPsIMbIE, HE JISKAIUE B OAHON ITIOCKOCTH;
HCT MpaBHUJIbHOT'O OTBETA.

Ecnu nBe npsmMble napamienbHbl TPEThEH, TO OHHU. ..
HepeceKaroTCs;

CKPCHIUBAIOTCA;

NapaJuleIIbHBL;
HET IIPaBUJILHOTO OTBETA.

Ecnu nBe npsiMble napaienbHbl JAHHOM MIIOCKOCTH,
TO OHH...

CKPEIUBAIOTCS;

NapaJuleIbHBL;

1160 napajie/ibHbI, b0 CKPCUIUBAOTCH,

TMEPECCKAOTCH.

IIpsiMast Ha3pIBaeTCs NEPIEHAUKYIISIPHOMN IIIOCKOCTH,
€CJIM OHa...

MePIICHINKYIIIPHA KaKOH - HUOYIb MPSIMOH, JIeKareit
B 3TOH IIJIOCKOCTH;

MEePIICHINKYJIIPHA JIF000U TIPSMOIA, JISKAIICH B 3TOM
TUTOCKOCTH;

HC MCPECCKACT MJIIOCKOCTD;
HCT MPaBHUJIbHOTO OTBETA.

Kakoe u3 yTBepxkIeHHH cipaBeATHBO?

€CJIM J1BE IPSAMbIE NEPIEHAUKYJIISIPHBI K JaHHON
IUIOCKOCTH, TO 3TH IPSAMBIE APAJIEIIbHbI;

€CJIU JIBE TIPSIMBIE B IIPOCTPAHCTBE NEPECEKAOTCA C
TpeTheil NpsIMON U epHeH IUKYJIISIPHBI K HEll, TO OHU
napaJuleJIbHbl;

225

16.

(@]

€CIIM JIBE TIPSIMbIC MapauIeIbHBI M OJJHA U3 HUX
MEePIeHANKYIIIPHA INIOCKOCTH, TO U Ipyras npsmas
NEePIeHANKYJIIPHA IIOCKOCTH;

€CJIU JIBE MPSAMBIE HA IUIOCKOCTH MEPTIEHAUKYIIPHBI K
JTAaHHOW MPSIMOM, TO 3TU NPSIMbIE NapaslICIbHBbI.

Kakoe u3 yTBepkKIeHHI CIIpaBeIIinBO?

TIEPIEHANKYJIISIP, IPOBEICHHBIN U3 TOUKH K TNIOCKOCTH,
KOpou€e BCSIKOI HaKJIIOHHOM, IPOBEEHHOMN U3 TOM XKe
TOYKH K TOM 7K€ IIIOCKOCTH;

€CJIM paBHBI MMPOCKIIUN HAKJIOHHBIX HA IJIOCKOCTb, TO
PaBHBI U CaMU 5T HAKIIOHHBIEC

00JBIIIeH HAKIIOHHOM COOTBETCTBYET MCHBIIIAS
TIPOCKIIHS;

OoJbIIast MPOEKITUS COOTBETCTBYET MEHBIIICH
HaKJIOHHOM.

17.

(@]

(@]

OObeM NpHU3MBI PaBeH. . .

MPOU3BCACHUIO NICPUMETPA HA BBICOTY

MIPOM3BEICHUIO TUIONIA/ M OCHOBAHUSI Ha BBICOTY
MPOU3BECHUIO TIOIIA 1 OOKOBOI I'paHH Ha BBICOTY
NPOU3BE/ICHHUIO IEPUMETPa OCHOBaHHS Ha BBICOTY
OOBeM PU3MEI PaBeH. . .

SH

2SH
PH
2PH

19.

20.

JnHa o6pasyroleil KoHyca paBHa 2 \/§ CM, a yIronu

0
IIPU BEPIIMHE OCEBOTO CEUEHHs KOHyca paBeH 120 .
Haiinure miomanb OCHOBaHUS KOHYcA.

87Z'CM2
8 \/E CM2
97Z-CM2

637 2

CM

Beicora konyca paaa 4+/3 cm, a yron npu Bepinse

0 .
oceBoro ceyeHust paseH 120 . Haitnure miomans
OCHOBaHUS KOHYcCa.

120+/2 cm?
136 77 cm >

1447 2



21.

22,

24,

25.

26.

27.

24V37 2

M

B ceuenun KoHyca MIIOCKOCTbIO, IEPIEHIUKYIISIPHOM
OCH BpaIICHUS TOITy9IaeTCs

IIpsimoyronbHUK
TpeyronbHUK

Kpyr

OKpYKHOCTb

Ceuenue KOHYCa IJIOCKOCThIO, npoxoaﬂmeﬁ qyepes3 ABE

oOpazyroliue, MpeCTaBIseT CO00H ...
Ksagpar

IIpsimoyronbHUK

paBHOOCIPEHHBIHN TPEYTOIBHUK

Kpyr

. OOBEM KOHYCa paBeH...

SH

1/3SH
PH
2PH

HaiitTi 00bEM KOHYyCa, eciIi BBICOTA PaBHa 3 CM,
paaunyc paBeH 3 cM.

On
8n
T

3n

Hatiti 006EM KOHYCa, €CITH BBICOTA paBHA 3 CM,
panuyc paBeH 2 cM.

1
0

18w
6m

Haiiti 005EM KOHYCa, €CITH BBICOTA paBHA 2 CM,
panuyc paBeH 3 cM.

o
8

6m
3n

OO6pa3sytomas KoHyca paBHa 5 CM., a BbICOTa paBHa 4
cMm. Haiinure paanyc konyca.

3

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

O0pazyromiast KoHyca paBHa 15 cM., a BeicoTa paBHa 12
cM. Hailtnure panunyc koHyca.

9

Obpa3yromas KOHyca paBHa 2 CM., a BEICOTa paBHa |
cM. Haiinute paguyc koHyca.

1
3

Ne
0

O0pazyromiast KOHyca paBHa 4 CM., a BBICOTa paBHa 3
cMm. Haiinure paauyc KoHyca.

5
0
1

V5

Tema: Beruncinenue miomamgm.
Brruucnure miomans NpsMOYyrojJbHUKA, €CJIU CTOPOHBL
paBHbI 12cM 1 6 cM.

72

Beruncanre mromans NpsMOyroiabHUKA, €CITH CTOPOHBI
PaBHBI 2¢M U 6 CM.

12

Bprunciure momaas npsMoyrojbHUKa, €CIIH CTOPOHBI
PaBHBI 5¢M 1 6 cM.

30

Brruncanre mromaas NpsMOyroiabHUKA, €CITH CTOPOHBI
paBHBI 8cM U 5 cM.

40

Bplunciure momans TpeyronbHIKa, €CIH CTOPOHA
paBHa 8§ cM, a BBICOTa paBHA 12 cM.

96

Beruncanre mromaas TpeyronbHIKa, €CIIH CTOPOHA
paBHa 11 cm, a BeicoTa paBHa 10 cM.

110

Bplunciure momaas TpeyronbHIKa, €CIH CTOPOHA
paBHa 5 cM, a BEICOTa PaBHA 2 CM.

10

Boruucnure nuomans TpeyroibHUKA, €CIIH CTOPOHA
paBHa 6 cM, a BEICOTa paBHa 11 cm.
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39.

40.

41.

43.

44,

45,

Brruncnure nuomans TpeyroibHUKA, €CIH CTOPOHA
paBHa 4 cM, a BEICOTA PaBHA 7 CM.

28

Beraucnure miomaas TpeyrojibHUKa, €CIIH CTOPOHA
paBHa 18 cMm, a BrICOTa paBHa 2 CM.

36

Tema: Cepa. [llap.
Paanyc mapa paBeH 4cM. Haiitn o6beM mapa.

256m/3
255n/3
254n/3
252w/3

. Pagmyc mapa pasen 1/2cm. Haiita 00bpem mapa.

/3
/5

/6
/8

Hamnucatb ypaBHeHue cdepsl paguyca 3 ¢ HEHTPOM
AQ2,-4,7).

(x=3) +(y+2)
(x—=2Y +(y+4) +22 -7=4/3.
+(y+4)

(x—2)
(x=3)* +(y+2)* + 2

Harmumre ypasHeHue chephl ¢ IEHTPOM A, U
unentpom N, eciu A(-2,2,0), N=1.

(x=2P +(y+2)* +z°
(x=2f +(y+2) +22+0=1.
(x+2f +(y-2) +(z)* =1.
(x=3f +(y+2) +z2 =2.

Haiiti koopiMHATHI IEHTpaA U pajuyc chepsl,
3aJlaHHOH ypaBHEHHEM

(x=3)* +(y+2)* + 2*
(3,-2,0), R=2

(-3,2,0), R=1/2

(-3,2,0), R=-2

(3,-2,0), R:\/E

+2)P +z2% =

y+4) +(z-7) =09.
=2.

=1

=2.
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46.

47.

48.

49,

Haiitu xoopauHaThl

LeHTpa W paauyc cdepsl,

X2 +y?+2% =49;

3a/1aHHOH YpaBHEHUSIMU
(0,0,0), R=-7
(0,0,0), R=7

(0,0,0), R=1/7

%(0,0,0), R=~+/49

Tema: Brrancnenne 00bEMa Tell BpaleHUSI.

O0pa3syromias KOHyca paBHa 5 CM., a BRICOTA paBHa 4
cM. Haitnure pannyc koHyca.

3

O6pa3yromas KoHyca paBHa 15 cM., a BeIcoTa paBHa 12
cM. Haiinure paguyc koHyca.

9

O0pa3syrolas KOHyca paBHa 2 CM., a BRICOTa paBHa |
cM. Haiinure paauyc KoHyca.

1
3

Ve

0

. OOpa3yromas KOHyca paBHa 4 CM., a BEICOTa paBHa 3

cM. Haiinure paguyc koHyca.
5
0
1

J5

. O0BeM NpHU3MBI paBeH. ..

MPON3BEICHUIO IEPUMETPA HAa BBICOTY

MPOM3BEACHUIO TIOMAAN OCHOBAHU Ha BBICOTY
MPpOM3BEACHUIO IJIOMIA AN 00KOBOI T'paHU Ha BBICOTY

MPOM3BEICHHUIO IEPUMETPa OCHOBAHHUS HA BBICOTY

. O6BeM MpHU3MBI paBeH. ..

SH

2SH
PH
2PH



53.

54,

57.

58.

59.

60.

O @ OO

Ecnu yron npu BepuirHe paBHOOEIPEHHOTO
TpeyroibHuKa Ha 60° O0IbIIIe yrita Ipu OCHOBaHUH, TO
YroJI IPY OCHOBAaHHH TPEYTOJIBHIKA PaBeH

IpagycoB.

CyMMa TpeX YIJI0B, IIOJIYYCHHBIX IIPU IIePECeUCHUH
ZIBYX TPSIMBIX, paBHA 265°. Bonbimuii U3 3THX YIIIOB

paBeH |95 rpagycos

. CpenHss TUHHUS paBHOOCIPEHHOTO TPEYTONBHUKA,

napaJuleNibHasi OCHOBAaHMIO, paBHA 3 CM., IEPHMETP
paBeH 16 cm. CTOpPOHBI TPEYTOIFHUKA PaBHEL. . .
4cm., 4 e, 6 oM.

6 cM. 6 cM. 5 cMm.

5cM. 5cM. 6 cMm.
6 cM. 6 cM 4 cM.
4 cMm. 4 cMm. 5 cM.

. OnuH U3 IBYX BHYTPEHHNX OJHOCTOPOHHMX YIJIOB IIPH

mapajuiebHBIX MPSIMBIX U ceKymel, cocraBisieT 80%
oT apyroro. Bospmmii U3 3THX YIJIOB paBeH m
rpagycoB

Ecnu B paBHOOEAPEHHOM NIPSIMOYTOJIBHOM

—

TPEYroJIbHUKE TMIOTEHY3a paBHa 3y 2 M, TO KaTeTsl
paBHBI (BBIYMCIIUTE U BBEAUTE OTBET U(PPAMH B [OJIE
BBOJIA):

3

[Inomans paBHOOESIPEHHOTO MPSIMOYTOJIEHOTO
TpeyroJibHUKa ¢ THUIoTeHy30i 10 cM paBHa
(BBIYHCIIMTE ¥ BBEUTE OTBET HUGPAMU B TOJIC BBOJIA):

25

Ecmu nuaronanu pom6a 16 cm u 12 cM, To miomanb
pomMOa paBHa (BBIYHCIINTE M BBEJUTE OTBET NU(PPaMHU B
T10JIC BBOJIA):

96

Xopna nepecekaeT AUaMeTp OKPYKHOCTH MO yTJIOM
30° u et ero Ha ABa OTpe3Ka JAIUHOM 2 U 6.
PaccTosiHre OT IIEHTpa OKPY>KHOCTH 10 XOP/IbI PABHO
(BBIYMCIIMTE ¥ BBEUTE OTBET UGPAMU B TIOJIC BBOJIA):

1

. CpC,I[HHH JIMHUS Tpaneluu ACJIUTCA JUaroHajasiMu Ha 3

PpaBHbIC YaCTH. OTHOIHGHI/IG OCHOBaHI/Iﬁ Tpaneuuun
1:3
2:3
1:2
1:4
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62.

63.

64.

65.

66.

67.

68.

69.

O O O e

71.

O O O e

72.

O O e O

73.

Ecnu oaMH U3 CMEXHBIX YIJIOB Ha 30° Gomnbie
JIPYroro, 3TH YTJIbl PaBHBI u rpaaycoB

Pa3HoCTh ABYX YIJIOB, OJTYYUBIINXCS MPH
MIepeceueHNH ABYX MPsIMBIX, paBHa 20°. Bbompmmii u3

3THX YIJIOB PaBEH TpasycoB.

Ecmm pa3HOCTB IBYX CMEKHBIX YTII0B paBHa 40°, TO

5T yrisl pasusl /0| n TpaycoB.

Ecnu oguH 13 CMEXHBIX YITI0B B 3 pa3a MEHbIIE
JPYTOT0, TO 3TH YIJIbI PaBHBI 45| 1 TpaycoB.

OnuH U3 IByX BHYTPEHHHUX OJHOCTOPOHHHX YTJIOB IPU
MapajuIeNIbHBIX MPSIMBIX U ceKyIeil Ha 60° MeHbIIe
nIpyroro. bonpuuii U3 3TUX YIJI0B paBeH m
rpaycoB.

Ecnu nepumertp npssMoyroyibHuKa paBeH 20 cM, a ero
JUINHA — 6 CM, TO IIMPHHA IPSMOYTOIbHIKA PaBHA lé—_ll
CM.

Ecnu nepumerp npsmoyroyibHuKa paBeH 30 cM, a ero
JUIMHA — 8 CM, TO IIMPHHA IPSMOYTOIbHIKA PaBHA
CM.

Ecnu nepumertp npsAMoyroyibHUKa paBeH 36 cM, a ero
unHa — 10 M, TO MIHpHHA MPSIMOYTOJIbHUKA paBHA
CM.

JlaHbI BEKTOPBI a{_ 2;1} u 5{5;4} . Bexkrop

c=a+e paBeH. ..

JlaHbl BEKTOPBI Ei{_ 2;1} u 5{5;4} . Bexkrop
c=d-6

paBeH...
é{-7-3}
¢-7,-3}
é{-7-3}

Jlau BekTOp §{7;1O}- Bexrop d =56 paBeH. ..
a{35;40}
{3550}
a{30;50}
a{40;50}

Jau BekTOp 5{6;4} Bexrtop C = 4d pasen...



74.

75.

76.

77.

78.

79.

80.

82.

(@]

Ecnu B mpsIMOYrobHOM TPEYTOJIbHUKE TUIIOTEHY3a
paBHa 6 cM, TO KaTeT, JieKaluii npotus yrina B 30°
paBeH. ...

3

Eciu B IpsAIMOYTOJIEHOM TPEYTOJbHHUKE KATeT,
nexamuii npotus yraa B 30° paseH 4 cM, TO
THIIOTEHY3a PaBHa ...

8

Ecnu B mpsIMOYrobHOM TPEeYTOJIbHUKE TUIIOTEHY3a
paBHa 6 cM, TO KaTeT, Mpuexkaiuii yriay B 60°
paBeH...

3

Ecnu B IpsIMOYTOJIBHOM TPEYTrOJIbHUKE THIOTEHY3a
pasHa 10 cM, To KaTeT, npuiexaimii yriay B 60°
paBeH. ..

5

[Inowaap TpeyroJpHUKa CO CTOPOHAMH ScM, 6¢M, 8cM
paBHa ...

20

Ecnu cropons! TpeyronsHuKa 8cM U 15 cM, a yron
Mesxy HuMu 30°, To Imomans TpeyrolLHUKA PaBHa. ..

30

[Tnomans kpyra BeraucisieTcs Mo Gopmyue ...

S = a+b

2
S = lab

2
s=4p(p-afp-bfp—c)
S =TIIR?
. IInomaap Tpameuyu BBIYUCIICTCS IO POPMYIIC ...

g_at+h

2

S=a-h
s=\p(p—a)p-b)p-c)

S =IR?
[Tnommane mapamienorpaMma  BBIYHCIIAETCS 1O
dopmyie ...
a+b
s=2"".h
2
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83.

84.

K o000 e

OO e O

OO e O

S=a-h
s=yp(p—-alp-b)p-c)

S =TIR?

[Inomans TPCYTroJIbHUKA MOKHO BBIYUCIIUTD I10

dhopmyne ['epomna. ..
g_ath
2

S=a-h
sS=\p(p—a)p-b)p-c)

S =T1R?

[Tnomans HpsAMOYTONBEHOTO TPEYTOIbHUKA
BBIYHCIIACTCA TI0 hopMmyTIe ...

S=a-h

S:Eab

2
s=/p(p—a)p-b)p-c)
S =TIR?

. Ilnomaap mapamienorpaMma, OCHOBaHHE KOTOPOTO 8

cM., a BeicoTa - 0,4 1M, paBHa ...
3.2 mm?
3,2cm?

32cm?
0,32 cm?

. Ecim pagnyc xpyra paBeH 4 c¢M, TO €ro IuIomans

paBHa ...
3,14 cm?
16 cm?

1611 cm?
14T1cm?

. IInomanp Tpanenuu ¢ OCHOBAaHUSIMHU 4 CM. U 6 CM. U

BBICOTOM 5 cM, PaBHa...

25 cm?
30 cm.2
40 cm?
45 cm?

. BennumnbI paBHBIX MEXy COOOH CMEXHBIX YTJIOB ...

60° u 60°

90° u 90°
100° u 100°
70% 1 70°

. B paBHOOEApEHHOM IIPSIMOYTOJIBHOM TPEYTOJILHUKE

YIJIBI IPU OCHOBAHUY PABHEI. ..
400
450
30°
60°



90. B paBHOCTOPOHHEM TPEYTOJIbHUKE BCE YIJIBI 110
IpaaycoB.

91. Ha otpeske AB mmnoit 15 cm otMeueHa Touka C.
Ecnu otpe3ok AC Ha 3 cm muHHee otpeska BC, To
nnuHa otpeska AC...

® Ocm
O 6¢cMm
O Scm
o TcMm
92. Ha otpeske AB mmmHo# 15 cM otmedena Touka C .

Ecmu otpesok AC B 2 pa3za mmHHee otpe3ka BC, o
nmuna otpeska AC = (10| cm.

93. Ha otpeske AB mmmHo# 15 cM otmedena Touka C .
Ecmu Touka C — cepenmna oTpeska AB, To mmmHa
orpeska AC = 7,5/ cm.

94. Ecnm KaTeThl MPAMOYTOJIHHOTO TPEYToNbHUKA 3 cM U 4
CM, TO TUIOTEHY3a PaBHa. ..

e 5

95. Ecnu kaTeTsl IPsIMOYTOJILHOTO TPEYroJIbHUKA 6 CM U 8
CM, TO THUIIOTEHY3a PaBHa. ..

e 10

96. Ecnu runoteHy3a npsiMOYyroJIbHOTO TPEYroJbHUKA
paBHa 13 cM, a OMH U3 KaTeTOB 5 CM, TO IPyroi KaTeT
paBeH...

e 12

97. Ecnu runoTteHy3a npsMOYTOIbHOTO TPEYToJdbHUKA
paBHa 25 cm, a onuH U3 kateToB 20 cM, TO Apyroi
KaTeT paBeH. ..

® 15

98. Ecnu runoteHysa npsMOyroJibHOIO TPEYrojbHUKA
paBHa 10 cM, a oguH U3 KaTeToB 6 CM, TO IPYroi KaTeT
paBeH...

e §

99. Ecnm KaTeTHl MPSAMOYTOIBHOTO TPEYTONBHUKA 12 cM U
5 cM, TO THIIOTEHY3a paBHa...

e 13

100.MuHuMaIbHOE YHCIIO TOUYEK, KOTOPOE OIpeaAesieT
IPSIMYIO. . .(OTBET 3aMHUIIUTE YHCIIOM)

e 2

101. MuHMMaIbHOE YUCIIO TOYCK, OIPEIESIITIONIIX
IUTOCKOCTb. ..(OTBET 3aMHIIUTE YHCIOM)

e 3

102./Ige mepeceKaroImecs IpsMbie MOT'YT UMETh. . .

® ToJbKO OJIHY OOIIYIO TOUKY;
O Tonbko aBE OOIIUE TOUKH;
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O MHO0XeCTBO OOIIUX TOYCK;
O Hu oxHol 00111€H TOYKHU.

103. /IBe mepecekaromuecs II0OCKOCTH MOTYT UMETb. ..
O Tonbko 0AHYOOIIYIO TOUKY;
Tonbko aBEOOIINE TOUKM;

MHOeCTBO OOIIUX TOUEK;
Hu onnoit oOmmiei Touky.

O ® O

104.Yepes Tpu TOUYKH, HE JISKAIME HA OJHOW MPSIMOMA
MOJKHO TIPOBECTH. ..

MHOXECTBO IJIOCKOCTEIH;

JIBE TJIOCKOCTH;

OIHY IIIOCKOCTb;
HHU O,Z[HOﬁ IIJIOCKOCTH.

O @ OO

105.11nocKkocTei, MPOXOAAIIHX depe3 MPAMYIO U He
JIeKALTYI0 Ha HEH TOYKY MOXKHO IIPOBECTH. ..

O  MHOYECTBO;
O IBe;

® onHy;

O HU OJHOM.

106.Ecnu npsiMast ¥ TUIOCKOCTh UMEIOT OHY OOIIYIO TOUKY,
TO...

HpﬂMaﬂ JIC)KUT B IJIOCKOCTH,

ITpsmas mepecekaeT MIOCKOCTbh;
nIpsiMast ¥ TNIOCKOCTh HE TIEPECeKaroTCs;
HET MPaBUJIBHOTO OTBETA

OO e O

107.Ecnu npsimasi ¥ TUTOCKOCTh UMEIOT JIBE OOIIUE TOUYKHY,
TO...

[IpsiMast TeXKUT B TIOCKOCTH;

[Ipsimas mepecexaeT MIOCKOCTb;
npsMas ¥ IIOCKOCTh He IepeCceKaroTCs;
HET MPaBHIBLHOTO OTBETA

OO0 e

AABC

108.Hauepture ' OTMEThTE TOUKY M He
NPHHAUISKALIYIO INIOCKOCTH TpeyroibHukKa. [Ipsmas
AM...

He nepecekaeT TpeyroysHuk ABC;

JICKUT B INIOCKOCTH TPEYTOJIbHUKA;

HePeceKaeT MIOCKOCTh TPEYrOJIbHHUKA,;
napauieIbHa IIOCKOCTH TPEYTrOJIbHHUKA

O @ OO

109. CxperiyBaronmMucs psSMbIMH B IIPOCTPAHCTBE
Ha3bIBAIOTCHL. ..

O JIBe IpsMBIE, JIeXKAIINE B OJTHOH IIIOCKOCTH 1
HMeEIoIINe 0OUIYIO TOUKY;

O  JIBE MpsIMbIE, JIeXKAIINE B OJTHOH [IIOCKOCTH U HE
HMeEIOIIHEe OOIIMX TOYEK;

® JABE NIPAMBIC, HEC JICKAIIUEC B OHHOﬁ IIJIOCKOCTH;
O  HET NpaBUJIbHOTO OTBETA.

110.TTepecekaromMucst IPSMbIMH Ha3bIBAIOTCS. . .

®  Be NpsIMBIE, JIEJKAIME B OIHOMN MJIOCKOCTH U
HMEIOIINE 0OUIYIO TOUKY;



O B IpsIMbIE, JIe)KAIe B OJTHOH IIOCKOCTH U HE 118.Ecnu nBe npsiMbie B MPOCTPAHCTBE MEPECEKAIOTCS C
UMEIOIINE ODIINX TOYEK; TpeThell MPSAMON U NePIICHIUKYIISAPHBI K HEll, TO OHHU. ..

O  IBe ImpsMBbIE, HE JIeXkKAIUE B OJHON INIOCKOCTH; O  CkpemuBaroniecs

O  HET IPAaBWJIBHOI'O OTBETA. O IlepnennukyisipHbI

1L ® [lapauienbHbl
JlapamienbHbIMU IPSIMBIMU B IIPOCTPAHCTBE O Her NpaBWITBHOTO OTBETA

Ha3bIBAKOTCA. . .
O  JABE IpsIMBIC, JICXKAIIMEC B OJTHOH INIOCKOCTH U

119.BepHbIMHU SBISIOTCS YTBEPIKICHUS. . .
UMEIOLIHE OOIIYI0 TOUKY;

®  [epHEHAUKYJISP, IPOBEICHHBIN U3 TOUKU K INIOCKOCTH,
KOpOY€ BCSAKON HAKIIOHHOM, IIPOBEICHHOMN U3 TOMU XKe
TOYKH K TOH K€ IUIOCKOCTH;

O  paBHBIE NPOEKIMH HAKIOHHBIX HA MIOCKOCTb,
COOTBETCTBYIOT PaBHBIM HAKJIOHHBIM;

O  Oomblias NPOEKIUsI COOTBETCTBYET MEHbBIICH

®  Be NpsIMbIE, JIE)KAIIUE B OHOU MJIOCKOCTH U HE
HUMEIOIIHE 00X TOYEK;
O JBe mpsiMble, HE JIeXkKAlUe B OJIHOM TUIOCKOCTH,

112.Ecnu iBe npsiMble MapajiesibHbl TPEThEH, TO OHH. . .
O IepeceKarTcs;

HaKJIOHHOM;
©  CKpeluBaroTCs, O  OoJIbITNeH HAKIIOHHOW COOTBETCTBYET MEHbBIIAS
® napaviebHBI; TPOEKIIHSL.
O  HETIPaBUIIBHOTOOTBETA.

120. YoM MexIy IpsSMON ¥ INIOCKOCTBIO HAa3bIBACTCSA

113.Ecnu iBe npsiMble NapajuiesbHbl JaHHOM IIOCKOCTH, YTOJI MCKAY.. .
TO OHH.... ®  HTOH NPsIMOH U €€ NIPOEKLUEH Ha 3Ty IJIOCKOCTh
CKpCIIHBAIOTCAL, O 9TOii PAMON ¥ MEePENEHUKYIAPOM

®  japauIebHBbI; O  TEPIEHIUKYISIPOM U MPOCKIHEH mpsMoit

O  nu0Oo mapamieabHbl, JMOO CKPEIIUBAIOTCS, TU00 O  HET BEpHOTO OTBETA
HepeceKarnTCs;

O  TIepeceKaroTCs. 121./IByrpaHHBIi YroJl — 3TO yroJ MEeXy...

JIByMsI IIIOCKOCTSIMH

O JIByms npsMbIMU

O IIpssMO# U NIOCKOCTBIO
O Her BepHoro orsera

114.TIpsimas Ha3bIBaeTCs MEPIICHANKYIISIPHOM IIOCKOCTH,
€CJIM OHa...

®  [ICpICHIUKYJISIPHA JIF00O0U TPSMOIA, JISKAIICH B 3TOM

TUIOCKOCTH;
O TepIeHIUKYIsIpHA KaKOH - HUOYIb MPsIMOH, JTeKareit 122.Ecmu ogHa U3 IBYX IUIOCKOCTEH MPOXOIUT depes
B 3TOH IIJIOCKOCTH; IPSAMYIO, IEPHCHANKYIISIPHYIO K IPYrod MIIOCKOCTH, TO
O  HeNepeceKaeTINIOCKOCTh; TaKHe INIOCKOCTH ...
O TepeceKaeT IIOCKOCTb. ®  [lepreHmuKyIApHEI
O IapannensHsl
115.Ecnu npsiMast IepIIieHARKYISApHA K IBYM O  mepecexaroTcs
MIEPECEKAIONIIMCS PAMBIM, JIEKAIWM B IIOCKOCTH, O Her BepHOro oTBeTA
TO OHA K 3TOH IUIOCKOCTH ...
® [lepneHAWKYISIpHA 123./IBa HEHYJIEBBIX BEKTOPA, JICIKAIINE HA OJHON MPSMOI
O IlapamnensHa WIN Ha NAPAJIETBHBIX MPSIMBIX Ha3bIBAIOTCS
O CKpeLIUBAIOIIascs .
O Her npaBunbHOTO OTBETA
124.0tpe30K, 1151 KOTOPOTO yKa3aHO, KAKOH U3 €ro KOHIIOB
116.Ecnu nBe npsiMble MEepIeHIUKYIISIPHBI K JaHHOM CUNTAETCS HAYaJIOM, a KaKO KOHIIOM, Ha3bIBACTCS
IUIOCKOCTH, TO 3TH IIPSMBIE ... .
O IlepneHIUKYISApHBI
®  [lapamienshn 125.0cp anmniukar — 3To ock...
O  CkpemuBaroTcs o Ox
O Her npaBmisHOTO OTBETA © Oy
® Oz
117.Ecnu nBe npsiMble MapajuiesIbHbI U OTHA U3 HUX o Ov

MePIICHANKYIIIPHA TUIOCKOCTH, TO ¥ ApyTas mpsamas ...

MePIEHHKYIAPHA TIOCKOCTH 126.Touka D (-3;4) HaxoauTcs B...

HE MepIeHANKYJIISIPHA TNIOCKOCTH O luerseprn

napansenbHa MI0CKOCTH ® || yerBepTH

HET IIPaBUJILHOTO OTBETA O Il verBeptu
@)

IV uerBepTH

O OO e
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127.Koopaunatsi Bektopa @ = 31 — 2] pasHsi...
o (-230)

e (3-20)
o (0,-2,0)
o (3,00

128.Jlan Bextop b = 21 + 3j.Haiitu ckamspaoe
npousBeieHre BEeKTopoB bb.

® 13

129.Haiinute qyinHy BeKTOpa E{ﬂ; 3; l:l}
e 3

130.Haiinure amuHy BeKTOpa E{ﬂ: 3;4}
e 5

131.Haiiaure nuHy BeKTOpa A_E.{Ei 2; '5}
e 7

132.Haiinute anuny sexropa AE, ecnu

A(—1;0;2)u B (1;—2;3)
e 3

133.Haiinute anuny Bektopa LD ecmu

€(—35;—17:20) u D (—34;—5:8)
® 17

134.Haiiaurte koopauHATh TOUKH M — cepeiHbI OTpe3Ka
AB, eciu A (1;-2;5) u B (3;2;1)

(2,0;3)

(2;-1,3)

(4,0;1)

(-2;,0;3)

O OO e

135.Haiiaure xoopamHATH! TOukH N — CepeanHBI OTpe3Ka
AB, eciiu A (0;6;3) u B (2;2;-3)

(1;4,0)

(1;4;3)

(1;3;-3)

(1;-4:3)

0 OO e

136.Haiiaute koopauHaThl Toukn K — cepeanHbl OTpe3Ka
AB, eciu A (0;6;9) u B (2;2;-3)

® (1,43
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o (1;4,0)
o (1;3;-3)
o (1;-4;3)

137.Teno, noBepXHOCTH KOTOPOTO COCTOMT U3
MHOTOYTOJIbHHKOB, HA3bIBAKOT MHOTOrPAHHHKOM,.

138.MHOTrOyroapHUKH, U3 KOTOPHIX COCTABIICH

MHOTOI'paHHUK, Ha3bIBAKOTCA TPAHAMMU|.

139.CropoHsI rpaHeil MHOrOrpaHHHMKa Ha3bIBAIOT [pedpamu.

140.CxonbpK0 OCHOBaHUH y TPEYTroNbHOM MPHU3MBbI?
e 2

141.CxoapKo TpaHel y YeTHIPeXyToIbHOM MPaBIIEHON
TIPU3MBI?

® 6

142.B ocHOBaHMM NPSMOYTOJIBEHOTO Mapajiesenue/a

JICKUT [IPSIMOYTOJIbHUK].

143.B ocHOBaHHMHU IPAMOYTOIBHOTO KyDa JIS)KHUT [KBAIPAT].

144 Ecmu 6oxoBbIe pedpa MpHU3MBI IEPIICHANKYISIPHEI K
OCHOBaHHSM, TO NIPU3Ma Ha3bIBACTCS [IPSMOT|.

145.TleprieHANKYIIAp, IPOBEACHHBIN U3 BEPIIUHBI
MHPaMUAbI K TNIOCKOCTH OCHOBaHHs, HA3bIBACTCS

brcorod]

146.CkojIpKO OCHOBAHUH Y THPaAMHIBI?
o 1

147. BoKOBBIMH TpaHSMH MPABIIHFHON ITHPaMHUAIBI
SIBIISIOTCAL. ..

PaBHOOGApEHHBIE TPEYTOIBHUKH
TpeyronbHUKH
YeTbIpexyroabHUKH

KBanpatst

O OO e

148.CKkoJIbKO CYIIECTBYET BUIOB MPABUIBHBIX
MHOTOI'PaHHHUKOB?

® 5

149.CxonpKo BEpIINH UMeeT KOHYC? (OTBET 3alHIIATe
YHUCIIOM)

e 1



150.0ceBbIM ceueHHe KOHYCa SBISIETCS . o (k-2 +(y+4)?+(z-7)2=09
o k-3 +G+2)4+:=2
151.OcHoBanneM KoHyca ABIsETCS .

165.Hanmmure ypaBHeHHE cephl C IEHTPOM A H
152.Konyc noxy4aeTcs mpu BpameHUH IPSIMOYTOIEHOTO P Qeper ¢ ueutp

paHHyCOM R, eCln A('2,2,0), R::I..
pEyrOJIbHAKA| BOKPYT KaTeTa -2+ +2)4+22=1

-2P+y+27+=z2+0=1
E+2P+x-2+E@*=1
-3+l +2)P7+27=2

153.0OceBBIM ceueHHe MIUTNHAPA SIBIICTCS

[PSMOYTONBHHK].

154 IunuHAp moxydaeTcs Py BPaIeHAN

O @€ O O

npsivoyrombanKa), 166.Haiiti xoOpAUHATHI LIEHTpa U paauyc chepsl,
3aJJaHHOM ypaBHEHHEM
155.06pa3yromas KoHyca paBHa 5 CM., a BRICOTa paBHa 4

cM. Haiinure paguyc koHyca. (x _ 3]2 + (J’ + 2:]2 +z2=2
e 3 o (3,-2,0),R=2
o (-3,2,0),R=1/2
156.006pa3yrommas KoHyca paBHa 15 cM., a BeicoTa paBHa 12 o (-3,2,0), R=-2
cM. Haiinure paguyc koHyca. e (3-20)R= N

® 9

167.HaiiTi KOOpAWHATHI IEHTPA U paguyc chepsl,

157.006pa3yromas KoHyca paBHa 2 CM., a BRICOTa paBHa 1
cMm. Haiinure paguyc koHyca.

1 sajaHHoOil ypaBHeHwMH X> + Y- + z© = 49

(@) .=
o 3 o (0,0,0), R =+7
o V3 ® (0,0,0), R=7
‘6 o (0,0,0), R=1/7
o o (0,0,0),R=1

158.006pa3yroias KoHyca paBHa 4 CM., a BBICOTa paBHa 3

o 168.Pamnyc cdepshl, IpOBEAECHHBIN B TOYKY KacaHUs C(ephI
cMm. Haiinure paguyc koHyca. awuyc chep POBeR Y Pep

U IINIOCKOCTH, nepr[eH/:[HKmepeH| K KacaTeJIbHOMU

o 5
TUIOCKOCTH.
o 0
o 1
169.11nockocTh 1 chepa UMEIOT OOIIYIO TOUKY, €CIIH. . .
® W5 o d<R
o d==gh
159.T10BepXHOCTB, COCTOAIIAS U3 BCEX TOYEK )
IIPOCTPAHCTBA, PACTIOJIOKEHHBIX Ha JAHHOM ¢ d=R&
paccTOsSHUM OT AaHHOI TOYKH, Ha3bIBaeTCs [chepoii| O d=R
160.01pe30K, COETUHSIOMIMNA IBE TOUKH CHEPhI U 170.1110cKkocTh 1 cepa He UMEIOT OOIIHMX TOYCK, CCIIH. . .
IPOXOAINN yepe3 €€ LEHTP, Ha3blBAeTCA [IMaMETPOM o d=R

d = R
161.01pe3ok paBHBI TOJIOBUHE JHaMeTpa Ha3bIBACTCS

[
pamrycow] °
@)

d =R
162.Teno, orpanndeHHoe chepoii, Ha3bIBACTCS .
171.00beM pU3MBI paBeH. ..

163.V pasrenue chepsr UMEeT BI ... O MPOU3BEACHUIO MIEPUMETPA Ha BBICOTY;

o (x—x )%+ (y—y)?+(z—z,)° = R? ®  [IPOM3BEICHUIO TUIOIIAIH OCHOBAHK Ha BHICOTY;
0 Groxgl+ly—y)+lzoz) =1 O  TPOU3BEJICHHUIO IO OOKOBOW IPaHH Ha BBICOTY;
3 - . . O TPOU3BEJCHHUIO IEPUMETPA OCHOBAHMUS Ha BBICOTY.
o x“+¥ +z =R
0 r—xlP+ly—-wm)+GE-zF=0 172.06beMIPH3MBIPABEH. ..
® SH
164.Hamucats ypaBHeHHe cepbl paguyca 3 ¢ HEHTPOM
o 2SH
A(2,-4,7). P4
n s s @)
-3+ y+ 27+ =43
0 =3V +H+2+z=y o 2PH

0 k-2 +y+47+z2-7=43
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173.OcHoBaHue NPsAMOi MPU3MBI KBaJIpaT CO CTOPOHOHU 2
CM, BbICOTa PU3MBI 5 cM. OO0BbEeM IIPU3MBI PaBeH. ..

20 cm®
15 cm3
50 cm3
10 cMm3

0 OO e

174.06péM KOHYyCa paBeH. ..

o SH

® 1/3SH
o PH

o 2PH

175.Haiiti 00b&M KOHYCa, €Cli BBICOTA paBHA 3 CM,
paauyc paBeH 3 cM.

o
8

b
3n

0 OO e

176.Haiiti 006EM KOHYyCa, €CITH BBICOTA paBHA 3 CM,
paamyc paBeH 2 CM.

o 1
o 0
® 4n
o on

177.HaiiTi 00bEM KOHYCa, €CIIM BBICOTA PaBHa 2 CM,
paauyc paBeH 3 cM.

o 9m
o 8n
® 67
O 3m

178.0ceBoe ceueHne MITMHAPA KBaIPaT CO CTOPOHOI 2 CM.

O0beM NUIMHPA PABEH...

O 9mceMm3
® 2ncmd
O 16w cMm3
O 6mceM3

179.0ceBoe ceueHne MITMHAPA KBaIPAT CO CTOPOHOH 6 CM.

O0BeM HWIMHIPA PaBeH...

54n cm®
121 cMm3
16 cm3
6m cm3

O OO e

180.0OceBoe ceueHue MIMHAPA KBaIPAT CO CTOPOHOH 4 CM.

O0beM NUITMHIPA PaBEH...

O 9mceMm3
O 4mcm3
® [6memd
O 6mceM3
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181.0OceBoe ceueHHE ITUHIPA TPSIMOYTOJIBHUK CO
croponamu 3 u 4 cm. O0beM HWIMHAPA PABCH...

O 9mcMm3
® [2ncMm
o 16mcM3
O 6mcM3

182.0OceBoe ceueHne ITHHPA TPSIMOYTOIBHUK CO
cropoHamu 5 u 2 cM. OO0BeM OMIIHHAPA PaBeH...

O 9mcMm3
® Smcm3
O 16mcMm3
O 6mcM3

183.0ceBoe ceyenue NUIMHAPA NPSIMOYTOJIBHUK CO
croponamu 3 u 6 cM. O0BeM HWIKMHAPA PABCH...

O 9mcMm3
® 27ncMmd
O 16mcM3
O 6mcM3

184.Pagmyc mapa paBeH 4cm. Haiitin 06bem mapa.

® 256m/3
o 2557/3
o 254w/3
o 252w/3

185.Panuyc mrapa pasen 1/2cm. Haiitn o06bem 1mapa.
o w3

o w5

® 7/6

o m/8

186.0OcHOBaHUE MPSIMO¥ IPH3MBI TIPSMOYTOIBHBIH

TPEYroJbHUK CO CTOpOHaMHu 3 cM, 4 cM, 5 cM. Bricora
npu3Mbl 10 cMm. BokoBast TOBEpXHOCTh MPU3MBI

paBHa...
o 140 cm2
o 100 cm2
® [20cm?
o 110cm2

187.0OcHoBaHUE MIPSIMO¥ IPH3MBI YETHIPEXYTOIBHUK CO
cTopoHamHu 2 cM, 3 cM, 4 cM, 5 cM. Beicota npusmsl 10
cM. bokoBast TOBEPXHOCTH MPU3MBI PaBHA. ..

140 cm?
100 cm2
120 cm2
110 cm2

OO0OOo e

J3

188. [l;iuua obpasyroliei KoHyca paBHa 2 CM, a yroj

0
IIPU BEPUIMHE OCEBOTO CEUEHHs KOHyca paBeH 120 .

Haﬁ[lI/ITC IJjiomanab OCHOBAaHUA KOHYCA.

2
O 8mcm

- 2
o 8mvZcem



e orcu’ 4\/§

~ i 189.BrIcoTa KOHYyca paBHa CM, a YroJ IpU BepUINHE
o Bv3mwem*

2
o 136m cMm

2
® 144w cm
o 24/3mcm

190.Hamumure ypaBHeHUe cepsl ¢ HEHTPOM A U
pamuycom R, ecin A(-2,2,0), R=1.

-2 +x+2)2+22=1

-2+ +2*+z2+0=1
+2P+ -2+ =1
x—3V+y+2P+z2=2

O ®© O O

191.HaiiTit KOOpAWHATHI IEHTPA U paxnyc cPepsl,
3alaHHON ypaBHEHUEM

(x—3)+(y+2)2+22=2
(3,-2,0), R=2

(-3,2,0), R=1/2

(-3,2,0), R=-2

(3,-2,0), R =42

® O OO

192.HaiiTit KOOpAWHATHI IEHTPA U paxnuyc cepsl,

3aJaHHOH ypaBHeHHAMH X~ + y° + 27 = 49

o (0,00),R =+7
e (0,0,0), R=7
o (0,0,0), R=1/7
o (0,0,0),R=1

193.Paguyc chepsl, MPOBEACHHBIN B TOUKY KaCaHUs
cdhepbl 1 IIIOCKOCTH, [IepHeH MKy IApes| K
KacaTeJbHOM IJIOCKOCTH.

194.TInockocTh U chepa UMEIOT OOIIYIO TOUKY,

€ClIu. ..
o d=R~R
o d=~H
® d=~H
o d==H

195.1Tn0ckocTh u chepa He UMEIOT OOIIHMX TOUEK,

€CJIN...
o d=~H
® d=RH
o d=R~R
o d=H

196.00beM npU3MBI paBeH. ..
O  TPOU3BENCHUIO TIEPUMETPA HA BHICOTY;

235

0
oceBoro ceueHust paseH 120 . Haiinure miuomans
OCHOBAaHHS KOHYcCa.

o 1242,

®  [POM3BE/CHMIO IUIOMIAAN OCHOBAHMUS Ha BBICOTY;

O  IPOU3BEACHUIO IJIOLa U OOKOBOH rpaHH Ha
BBICOTY;

O TPOMU3BEICHUIO IIEPUMETPA OCHOBAHMS Ha
BBICOTY.

197.006bemMIpu3MBIpaBeH. . .

e SH
o 2SH
o PH
o 2PH

198.Panmuyc ocHOBaHUS LIMJIMHAPA PaBeH 2 CM,
BBEICOTA — 5 CM, TOrJa IUIONaah OOKOBOM
nosepxHocTH pasHa [20| T cM?.

199.pynxunn Y = 20X> +8x* —1 pasno
® 09

200.11pu 3HaueHnyn aprymenta, papaom -0,1

3HaueHue Qynkuun Y = 2 — 7x? +30x° paBHO
e 19

201.T1pu 3HaueHnn aprymenTa, pasaoM 0,1 3HadeHue
¢bynkmn Y = 10x3 +9x? —1pasno

® 09

202.I1pu 3HaueHnu aprymenra, papaom -0,1
3Hauenue Gpynxuuu Y = 2 —8x% + 20X3paBH0

e 19

203.Ecnu abcricea TOUKH A, IpUHAICKAICH

rpaduxy Qynkuuu Yy = \/; , paBHa 400, TO
OpIMHATA ATOW TOYKH pPaBHA

e 20

204.Ecnu abcrpcca TOUKH A, MPUHAICKAIICH

rpaduky pyHKIuH Y = \/; , pasHa 900, TO
OpAuHATa STOW TOUKH paBHA

® 30



205.Ecnu abcuucca Touky A, mpuHaIekKameit
100
rpaduxy ¢pynkinuu Y = ——, pasHa 50, T0
X
OpJIMHaTa 3TOM TOUKH paBHA
e 2
206.Ecnu abcrucca Touky A, mpuHaIekKamei
400
rpaduxy ¢pynkinuu Y = ——, paBHa 80, TO
X
OpAMHATA TOI TOUYKH paBHA
e 5
207.Ecium abcmucca TOYKA A, IpUHAIeKAIIEeH
00
rpaduky pyHKnun Y = ———, paBHa 25, TO
X
OpIMHATA STOH TOYKH paBHA
e -20
208.ITapabona sisieTcst TpauKOM QYHKIUU

y=-7

o)
° y:X2
y=——
o X
X
y=—+1
o 5

209.T'unep0Oona siBisercs rpagukoM GyHKIMN

y=x

o
o Y=-T
5
y:__
) X
x
y=—+1
O 5

210.IIpsimast siBisiercs rpaduKoM yHKITHH

3
o y=Xx
o Y=-5X
2

o y=X
1
y:_
O X

211.Tlapabona siBsiercst TpauKoM QYHKIUU

o y=x°

236

o y=-7x
o V=-5x*+1
o Y=-9x+1

212.TTapabona sBnsieTcs TpapuKoM GYHKIUT

o y=x°

o y=3x-1
s YV=3x"-1
o y =-3X

213.IIpsimast siBisieTcs Tpady KoM (pyHKITHH

3
o Y=X
o Y="X+7
o y=-x°
1
o y=-—
X

214 Tlpsimast siBisieTcs Tpady KoM (pyHKITHH

_ny3
o Y=3x
o Y=3x-1
0?2
o Y=3x
1
y:_
O X

215.T'unepbona siBisieTcs: rpadukoM QyHKIMU

3

o y=X
o y=-x?
1
y:__
Y X
y=X
o 5

216.I'mnepbona siBisieTcs: rpaduKkoM QyHKIMU

o y=x°
o y=3x"-1
3
y=-—
Y X
o Y=-3X



18
y="="

217.I'paduxy dyHKIMM X mpuHaIeKUT
TOYKA
O A(-6;3)
o B(8&:2)
® ((-3;-6)
o D(2;-8)
24
218.I'paduxy dyHKIIM X nmpunapnexut
TOYKa
o A(-4;-6)
® B(-6:4)
o C(4:8)
o E(-3;-8)
15
y=="
219.T'pacduky pyHKITIH X mpuHamIeKHT
TOYKA
O A(-53)
® B(5:3)
o C(-3;5)
o E(5:-3)
16
y==
220.I'pauxy byHkImM X npuHaIeKuT
TOYKA
o A(-8;2)
® B(82)
o C(-2;8)
o E(4;-4)
20
y=-=
221.I'paduxy byHKImM X nmpunapnexuT
TOYKa
* A(54)
o B(4:5)
o D(2;10)
o E(54)

222 . ®yukuus Buga ¥ = kx + b naspiBaercs:

® JlunelHon

O KsagparuuHoi
O KyObugeckoit
O OO6paTHOIl MPONOPIHUOHATBHOCTHIO

2

223.I'pacukoM QyHKINH y = x*SBISECTCS

O Tmmep6omna

® [lapaGona
O Ilpsamas

O Kybwngeckas mapaboma

224.T'pacdukoM QyHKINH y = E SIBIISICTCS

® [unepboina

O IlapabGona
O Ilpsmas
O Kybugeckas mapabona

225.I'paduxom DyHKIHH ¥ = x* ABIseTCsa

O T'mmep6ona
o Ilapabomna

O Ilpsamas
® Kybwuueckas mapabona

226.YkaxuTe IpaBIIGHBINA TpaduK 1 GyHKIAN
y=kx+b...




15
y==

| 228.I'pacduxy QpyHKIMN X npuHapexuT
e TOYKa
1 o  A(-5;3)
7 * B())
227.Yxaxxute npaBWIbHBIN rpaduK 1uist GyHKIUU o C(-3:5)
y=x2...
o E(5;-3)
\ 16
\ |/ y==
229.I'pacduxy GpyHKIMN X mpuHagexuT
| ' TOUKA
o o A(-8;2)
® B(82)
o C(-2;8)
\ o E(4:-4)
N 20
5 - _=
230.I'paduky hyHKIIH X npuHagIexuT
' TOUKa
| o A(54)
| o B@4:3)
o D(2:10)
A/ > o E(54
. 5:4)
|
v
@)
Tema: « Tpuronomerpusp»
231.0OcHOBHOE TPUTOHOMETPUIECKOE 232.CuHyc TBOWHOTO yIJia paBeH
TOXJECTBO UMEET BHJ 5 .,
. e COS"X—=sIn"X;
fgx = SNX. _
o — o 2sinxcosx;
-1 I N
o Ttox-ctgx =1 o SIN“X—Cos"X;
i 2 2y _ 1. 1
e SIN“X+cCOS“X=1 E(l—cost).
O

o sin®x—cos’x=1.

233.KocuHyc IBOMHOTO yriia paBeH
cos? X —sin? x;
238



e 2SINXCOSX;

sin® X —cos? x;

O
l(1—cos2x).
o 2
Cosoz:ﬂ 0(05(z
234.Borancuts 1o , ecrm Sy 2
>
o 4
3
o 4
3
o 5
o
o 3

235.Pemennem ypasrenns SINt = @ spsercs:

t=arcsina+2mn,ne”Z

O
o t=arcsina+m,neZ
n .
, t=(-1)arcsina+mnez
o t=(-1"arcsina+2mnez

; 3
236.Haiigure sin A ecnu COSx = g

270° < o < 360°

3

o .5
1
o 5
4
e 5
4

o .5

237.Pewmnts ypasuenue: 6C0S2 X+C0SX—1=0

x:iz?”+27zn,nez

1
x:iarccosngn,nez

239

x:z?”+27zn,nez

1
x:arccos§+7zn,nez

O
x:i%+27m,nez
1
X=ztarccos=+2mn,ne”Z
O 3
x:z—”+7zn,nez
3
1
X=Zarccos—+an,ne”Z
° 3

238.Pemute ypasnenue 2sin? X —5sin X +2 =0

x=(—1)K%+27m,neZ

o x (—1)Kg+ﬂk,kez
o x=(—1)K€+27zk,keZ

o x:%+27m,neZ

239.U3BectHO, uTo Sin X = 0,8, cos X = 0,6. Uemy

paBeH tg Xx?
1
o 3
3
o 4
4
e 3
1
o 4

240.0OpavHaTta TOYKH, TOJIy4YEeHHOW IIOBOPOTOM
ToukH (1;0) BOKpYT Hauasia KOOpAUHAT Ha Yol

X HAa3bIBACTCH. ..

O Kocunyc
® Cunyc
O Tanrenc

O Her nmpaBunbsHOrO 0OTBETA



241. Abcrucca TOYKH, ITOJYyYeHHOH TOBOPOTOM
toukH (1;0) Bokpyr Hadama KOOpPJUHAT HA Yrol

£ Ha3bIBACTCH. ..

® Kocunyc
O Cunyc
O Tanrenc

O Her MMPaBHUJIBHOI'O OTBCTA

242 .Haiitu rpasycHyIo Mepy yIiia, paBHOTO T paj:
o 90°

o 60°
® 180°
o 100°

In
243.Haiitu rpagyCcHyI0 Mepy yria, paBHOTO ~ bam

® 135°
o 125°
o 30°
o 95°

244 Haiiti rpagyCHYIO Mepy yTia, paBHOTO E pax:

® 45

245 .Haiiti rpaayCcHyI0 Mepy yria, paBHOTO %ﬁ pan:
® 150
246. Haiitu sin(30°) rpaxycoB

® 05

247 Haiitu cos 60° rpaxycos

® 05

. T
248.0mnpenenuTh 3HaK YUCIasin 2 (OTBET 3aIUIIUTE

3HAKOM)

® [IroC

240

. 3m
249.0npenenuth 3HaK YHuCasin > (oTBeT 3anmumuTe

3HAKOM)

® MuHyC

"
250.0Onpenenuts 3HaK YUCIIACOS 3 (oTBeT 3amumIKTe

3HAKOM)

® [II0C

In
251.0npenenuts 3HaK YUCIIACOS e (oTBeT 3amumInTe

3HAKOM)

® MuHYC

5
252.0npenenuts 3HaK ynuciatg 3 (oTBET 3amumIMTe

3HAKOM)

® MuHYC

253.Beiunciuts cos 105° + cos 757
e 0

254.Pemmute ypasHenue 2sin> X —5sin X +2 =0

x:(—l)K%+27m,neZ

[ ]
o x:(—l)K%+7zk,keZ
o x=

(—1)K%+27zk,kez
o) x=z+27m,neZ

255.13BectHO, 4To Sin X = 0,8, c0s X = 0,6. Uemy

paBen tg x?
1
o 3
3
o 4
4
e 3
1
o 4



256.0panHaTa TOYKH, TOTYYCHHOH TOBOPOTOM o0 x=2mn.neZ
toukH (1;0) BOKpyr Havyana KOOpIUHAT Ha YToJ

@ HA3bIBACTCH. .. 264.Pemenue ypasHenus tgx = 1 ...
O Kocunyc 0 x=§+*rm,nEE
® (Cunyc

w

® y=-+mnneik
4

O Tanrenc

T

E-I—ZTm,nEE

o x
O Her MMPaBHUJIBHOI'O OTBCTA

w

- +2mn.ned

o x
2

257.Bpuncouts sin 1057 — sin 75° 265.PemeHue ypaBHCHUS CO5 X = 2
2

® 0 o x

-I_-§+ 2Zmnn e L

O .‘I!ZE-I-ET[H,HEE

258.Taxk kak QyHKIHUS ¥ = 5in X uMeeT mepros

paBHBII 27, TO OHA SIBIIIETCS [HEPUOTHUUECKOH|. e y=+Zimne?
—4

o x= i +m,n € Z
259.006nacTbio0 onpezneseHust QyHKIMH ¥ = CO5 X

SIBJISICTCSI MHOJKECTBO [IEHCTBUTEIBHBIX| UHCET.

266.Pemuth ypapuenue: 6cos® x+ cosx —1 =0

In
260.06nacteto onpenenenus GpyHkuuu ¥ = sin x o x=tr+Imnnel
ABIICTC MHOXKECTBO IHCeIL. x = +arccos—+ mn,n € Z

- 3

o x 1]—'T+211n,nEE

|
261.Pemenne ypaBHeHUS sin x = 5 o

1
arccos ;+ mnn e Z

== Ay
o 3 O x:tT+Tm,nEE
1
o s=(—11"Zitgnnez .t::tar-::t:us;+1'm,nEE
o x=(-1"-+2nnnei ® x=t—+2mnel
T = : 2
o x==F x -I_-aru:u:u:uss-l—_'rm.ﬂEZ
B
1 267.Pemuth ypapHeHue: sin® x +sinx — 2 =0
262.Peiienne ypaBHEeHUsI COS X = -3
T ® =14 2mn nel
o x=r- 2
T O x=-—-+2an.neZ
O x=—-— 3+
3
am -
- O x=—+2nn,nel
® x=+—4+2m,nel -
- O x=<+mnned

w5 o

O x=+-+2mn.nei

268.PeumnTh ypaBHeHue: tg x — tgx + 1= 0
263.Penrenne ypaBHenus sinx = 1.,

w ® Perrenuii HET
o x= E+Tm,n E X

O x=-+mnnei
"
E-I—Znn.nEZ -
O x=+

® x

O x=mnneid

241



o
e
|
O
+
[ ]
5
:E
=
m
(=]
w| &

269.YnpocTute BeIpaXKeHHE (1— cos? 0() ctg ’ex .

2 In
o COS 274.0npenenuts 3HaK YUCIIACOS e (oTBeT 3amumInTe
o sin‘a 3HAKOM)
o 1 ® MuHYC
o 0

ir
. 275.0npenenuth 3HaK yncnatg — (OTBET 3aIUIINTE
270.Y1pocTuTe BBIpaKeHNE (1— sin o )tg a. P g% (
3HAKOM)

2
o CO0S" o ® umyc
e SiN‘a
o 1 276.Borauncnuts cos 1057 + cos 75°
o 0 e 0
271.Pemienne ypaBHEHUS Cos x = % 277 .Boruucnuts sin 1057 — sin 75°
O .r=-|_—'___|z+2rm,nEE e 0

O .r=;—l-|—21'm,nEE

B 278.Tax kak GpyHKIMA ¥ = 5in & umeeT nepuos

® x=+_ +2mnel PaBHBI 27, TO OHa ABJIAETCS [IEPHOIMIECKOM].

O x=-4mnnel

279.00mnacTpio onpeneneHus QyHKINH ¥ = €OS &

SIBJISICTCSI MHOKECTBO |I€HCTBUTEIbHBIX| UMCE]I.

272.Pemmth ypaBHeHue: Gcos® x4+ cosx —1 = 0

.r:+:—'T Zmm.n e £ .
© 3T 280.00mnacTbto onpeaeneHus GyHKIMU ¥ = sin x

1 =
x = tﬂl‘CCDS ;+ mn.n e Z SABIIACTCA MHOXCCTBO JICUCTBUTCIIbHBIX| YHUCCII.

T
Fars

O .r=T+2rm,nEE

1 . 3
x = arccos 7+ mn,n € Z 281.Pemenne ypaBHeHHS sin x = %
o) .r=-|_-‘]i+rm,nEZ O -f=f
1
x = tarccos-+ mn.n € Z P,
- at ® i=(—-1"-+mnnei
® x=t+—+2mn.nel o0 x=(=1"Z % 2znnez
x = tarccos-+ 2mn,n € Z -
= o x=-
B
1
273.Moryr 111 CHHYC 1 KOCHHYC HEKOTOPOTO yrila 282, PeieHne ypaBHEHHs COS X = — =
OBbITH paBHBIMH COOTBETCTBEHHO z
5 4 O x= S
o - u = -
4 5 O X=—--
1w 1
© u ® yr=+—+2mnnel
2 3 . i
o = u = O _r—-l_-;+21'm,nE.r_
3 2

242



283.Penienne ypaBHenus sinx = 1... 288.PeumnTh ypaBHenue: g x — tgx + 1= 0

o x= §+Tm’“ €z ® Pemienuii HET

° x=§+2nn.nEZ o -r:':‘T‘Fﬁﬂu"’l'f-
O x=mnnecl o -1'=‘|_":E+"I"L"’I-:3
o x=2mnnelZ e) .I':I:—T‘l'zﬂﬂ,ﬂ'z

289.VpocTute BRIpaKeHHE (1— cos? a) ctg ’cxr .
284.Peuienue ypaBHenus tgx = 1 ...

2
o x=§+1‘m,nEE e COS™
)
L4 .t:=§+nn.nEZ o sine
o 1

O x=§+2ﬂn,nEE
o 0
i

o .'1:=E-|—2Tm,nEE
290.YrpocTuTe BEIpaXECHHUE (1— sin o )tg ’a.

/ 2
285.PericHre ypaBHCHUS COS X = % o Cos o
¥ 1 2
o x=t§+2nn,nEE o SN«
O x=§+2ﬂn,nEE o1
o 0

o = tf+2TI.’t1.t1E Z
291.MoryT Ji1 CHHYC U KOCHHYC HEKOTOPOTO yriia

o x= 4: +m.neEZ OBITh PABHBIMH COOTBETCTBEHHO
5 4
o - u =
286.PemmTh ypapuenue: 6cos® x+ cosx —1 =0 4 5
0 ;t:=iz]—'1+211n,nEE o -1 u 1
1
x = -I_-arccus;+ mn.n € Z 2 3
. o — u -
0O x=_+2Zmnel 3 2
1
x—arccus;+1‘m,nEE \/g 2
— — u —
0) .‘t:tETIT-l-T[n,nEE ° 3

1
x = tarccos ;+ mnn e f

3
292.Haiinure Cig (— 405° )

® x=+—+2mnel \/E
xr= tarccns%+2ﬂn.nE Z O 7
o -1
287.Pemmth ypapHenue: sin’ x + sinx —2=10
1
o x=;—1+2:'rn.nfz % _E

O x=——+2mn.neZ

I -
O x=—+2un, ne

]

O x=—-+4+7mnne

5

k|

243



293.Haiinure Ctg (— 405° )

2
o -1
o L

J2
o —+/3

294 Haiigute COS ¥, ecim M3BECTHO,

. 3 3
SNa=—— n 7<a<—.
5 2

2

o %

5

_4

e 5
4
o
5
2
o £
5

295.Haiinute HauMeHblIee 3HaYCHHUE BHIPKEHHUS

sin® o+ cos’ at—tglactg

296.Ynpocrute hipaxenne  tgactga —Cos® o .

o 2cos’a
o sSiN‘a
o 1

1
° tgza

297.MoryT 1 CHHYC 1 KOCHHYC HEKOTOPOTO yIJia
6LITI) PpaBHBIMU COOTBETCTBCHHO

3 2
o - u -
5 5
o -1 u 1
J3 -5
_u_
8 8

244

o -3

299.Haiinute SIN ¢, ecnu U3BECTHO,

12 3z
coSa=— u —<a<2r.
13 2

5
5 2
13
>
o 13
1
S
13
e
13

300.Haiinure HanOombIIee 3HAYCHUE BBIPAKEHHS
4(ctg 2B +sin® B +cos® ﬂ)sin4 iz
o 0

301.Haiinure 3Ha4eHUE BBIPAKEHHS

%ctg 45° — 3cos(— 60° )

o —1E
6
o —1l
6
2
——
5
o) 11
6

302.Kakoe u3 3Ha4eHni MoxeT npuHuMaTs COS o ?

o) 1—\/§



o 3+1 o sin130° cos100°

5 5
V3
O —
0,3

305.Bprunciure 2 COS” % + \/§tg (— %j .

303.Yri10M, KaKoH YeTBEPTH SIBJISIETCS yroJ

a, ecmu cosa <0, tga>0? o J2-3
o 2 o -2
304.Kakoe 13 JaHHBIX YUCEI MTOT0KUTEILHOE? o1
o 4
o c0s325°
57 306.Haiigure
o 1g—
7

307.3nauenne Beipaxernns 0,2SiN 30° + 4tg (— 45° )

o —-41
o -39
o -38
o 01

308.Kaxkoe U3 3Ha4eHUiT MOXKeT puHUMath SIN & ?

o) 1+\/E

o 2-42
o 242

309.VYriiom, Kakoit YeTBepTH ABJSIETCS yron O, €eClu sina <0, Clga < 0?

o 2

310.Kakoe u3 1aHHBIX YHCE OTPHUIIATEIBHOE?

o sin160°
S5r
t _
O g 3
o sin230° cos170°
tg3—7rctg%ﬂ

245



. T T T
311.Bbruncnure 6SII‘]§COSE—tg2 -

4
o —3\/§ +1
o 55
o 35
o 05

In
312.0npenenuth 3HaK YUCIaCOs ry (OTBeT 3anmuIINTE 3HAKOM)

® MuHYC

SR
313.Onpenenuts 3HaK Yucnaty 3 (oTBeT 3anmuIIKTE 3HAKOM)

® MuHYyC

314.Bpruncnuts cos 105% + cos 75°

e 0

315.Bpruncnurs sin 105° — sin 75°

e 0
316.Tak kak GyHKIHS ¥ = Sin X pMeeT mepro. paBHbI 27, TO OHA ABIACTCS [ISPHOTHICCKOH|.
317.06macThio onpeneneHus QYHKIHA ¥ = €05 X SBISCTCS MHOYXECTBO |ICHCTBUTENBHBIX| YHCEI.

318.06macTei0 onpezeaeHust QyHKIUM ¥ = Sill X ABJIAETCA MHOXKECTBO |IEHCTBUTEIBHBIX| YHCEIL.

319.Pemenne ypaBHeHus sin x = % .

o x=-
® x=(-1)""+mnnei
o x=(-D"Z4+2mnel
o x=-

6

o x=-
O x=-—-
® x=4—+2mnel
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+2mnneZ

321.Pemienue ypaBrenus sinx = 1...
o
o x= E+ mnn e Z

® x=§+21m,t1EZ

O x=mnnef

o x=2mnnel

322.Penienne ypaBHenus tgx = 1 ...

s
O .'1:=E-I—Tm,nEE

w
® .‘I:=E+1'[tl,tlEZ

O x=§+21‘m,nEE

T

O .'1:=E-|—2Tm,nEE

323.Pemienne ypaBHEHUS Cos x = %
O .t=-|_-§+2.11n,nEE

o x= E-I— Zmn,n € Z

® x=tf+21m,nEZ

O .r=f+m1,t1EZ

324.Pemmts ypapuerue: Geos x+ cosx —1 = 0

I 1
e} x:iT+2Tm,nEE .t::tar-::t:us;+1'm,nEE

In
O x=

1
—T-I-ZTHI,H el x= art:-::us;+1'm,n =/

iy 1
o x= tT+Tm,n eEf x= iarccus;+1‘m,n E X

I 1
® :tT+2Tm,t1EZ x:tarccus;+21m,r1EE

325.Pemmth ypapHerue: sin’ x + sinx — 2= 0

® i=-42gnnel

O x=-—-+42mn,nel

am -
O x=—+2mn,ne
O x=-+munneg

326.Pemmth ypapuenue: tglx —tgx + 1 =0

® Perrenuii HET
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327.YupocTute BRIpaXKCHHE (1— cos? 0[) Cctg ’a.

o

o

©)

328.YmpocTute BeIpaxKeHHE (1 —sin‘a )tg ’q.

o

(@]

cos? o
sinfa
1
0

cos?
sinfa
1
0

329.MoryT 1 CHHYC ¥ KOCHHYC HEKOTOPOTO yriia ObITh paBHBIMH COOTBETCTBEHHO

5 4
— u —
4 5
-1 u 1
2 3
— u —
3 2

2

<

3
330.Hatinure Ctg (— 405° )

J2

2
-1

1
V2
v3

331.Pemnre ypaBHEeHUE

-1

Tema: «Pemienue ypaBHeHHH H HEPABEHCTB)

x?-3x—-4
x(x—4)

=0

248

332

"Pemmre ypaBHeHHe

-3

2_ —_
X“ =X 12_0

X2 —5X+4



2 f—
X"+ X 6_0

333. X2 +2X-3
Pemite ypaBHeHue

e ?
x?—3x—10 _ 0
334 x>+ X—2
"Pemmre ypaBHeHue
e 5
x?+2x-15
335. x? —2x-3
Pemmte ypaBHeHHE
e 5
. Xx+8 12
CymMa KopHel ypaBHEHUS =—
336. X o x=2
® 6
5 X—3
CymMa KopHel ypaBHEHUS =—
337. x=5 x+1
e 3
X X
338.KopHeM ypaBHeHHs — — 3 = — SBJIAETCA YHCIIO
e 10

X X
339.KopHem ypaBHEHHS § = — +1 sapnsercs uncno

® 12
1 4
340.KopHeM ypaBHEHUS = SIBIISIETCS
X+3 XxX-6
YHUCIIO
® 6
4 1
341.KopHeM ypaBHEHUS = SIBJISIETCS
X=7 1-X
YHUCIIO
® 272
o 23
o 28
o 27
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342 Kopusmu ypasHenust 3X°

qucia
1
¢} l;-3
o 01
1
® 0 -g
1
o} O;3

343.KopHsiMu ypaBHEHUs 4x?

umcia
1
o 1;-4
o 01
1
O O;-4
1
o m4

344.Yucno xopHEH ypaBHEHHS

e ]

345, Yucino xopHe# ypaBHEHHs
e 0
346, dMCI0 KOpHEH ypaBHEHUS
e 2
347.9McCIo KopHel ypaBHEHUS

e 2

348, 1ucio KopHel ypaBHEHUsS

e 0
349.Yucno xopHell ypaBHEHHs
e 1

350, UMcCI0 KOpHEl ypaBHEHUS

e 2

+ X =0 sBisrorcs

— X =0 sBusroTes

(x+1)* =0

x> +1=0

x> +x=0

x> —x=0

x> +2=0

(x-2)° =0

x> —2x=0



X x-1
351.KopHem ypaBHeHust — + T =4 gpnsercs
YHCIIO
® 54
Xx-1 442x
352.KopHeM ypaBHEHHS T = SIBIISICTCS
YHCIIO
e -I1
3X—2 24X
353.KopHem ypaBHEHUS 5 = SIBIISICTCS
YHCIIO
e 4
X—4 X
354.KopHeM ypaBHEHHS T — 2 = — sBnsercs
YHCIIO
e .12
X X
355.KopHeM ypaBHEHHsT — — 3 = — SBJIAETCA YHCII0
e 10
X
356.KopHem ypaBHEHHS g = Z +1 spnsercs uncno
e 12
1 4
357.KopHeM ypaBHEHUST ——— = SIBJISIETCS
X+3 X-6
YHCIIO
® 6
4 1
358.KopHem ypaBHEHHST ——— = SIBIISICTCS
X—=7 1-X
YHCIIO
e 22
o 23
o 28
o 27

359.KopHsimu ypasrenns 3X° + X = 0 spasiores

qucia
1
o 1;- 3
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°

L
1
Wl

X+7 X
360.Kopnaem ypaBHEHUS + 2 = — sBnsercs
YHCIIO
® 19
X+9 x-1
361.KopHeM ypaBHEeHHUS - ? =2
SIBJISIETCS YUCIIO
e 9
X-4 x-1
362.KopHeM ypaBHEHHMS - ? =3

SABIIACTCA YHUCIIO

® 16

1
363.KopHeM ypaBHEHHS 3 (4X + 2) =2x-1
SBJIACTCA YUCIIO

® 25

1 7
364.KopHeM ypaBHeHUS > (5X + 2) = > (X - 6)
ABJIAETCS YHCIIO

e 22

{ 2xy =5
365.Pemmuth cucteMy ypaBHCHUN 2x+y=6 ,
BBIOEPHTE MTPABUIIBHBIN OTBET

® (1,25),(505)
o (2,51),(05;5)
o (0,5;25),(5;5)
o (1;9),(255)

{xy =-14
366.PemuTh cuctemy ypaBHCHHI X+y=>5 ,
BBIOEPHTE MPABIIIBHBIN OTBET

® (-2,7),(7,-2)



o (257),(@;1)

o (7. (L1
o (27),(-2;1)
{ 2xy =3
367.Pemnth cucteMy ypaBHEHHI x-2y=2 ,
BBIOEPUTE MPABIJIBHBII OTBET
® (-1;-15),(3;05)
O (2151 _3)1 (_0151 l)
o (1,5-3),(3;1)
O (_31 1)1 (0751 _1)
{xy =-10
368.PemnTh cucteMy ypaBHEHHI x—y=17 ,

BbIOEPUTE NMPaBUIBHBIN OTBET

® (2,-5),(5 -2
o (-2;5),(2;-1)
o (5,-1,5),(-5;2)
o (5-2),(-5;2)

369.KopHem ypaBHeHus: 3-2X=6-4(X+2) sBisercs
YHCIIO

e .25

370.Kopuem ypaBuenusi 1-6(x-2)=14-8X  sBmsietcs
YHCIIO

® 05

371.KopHem ypaBHenusi 2-3(X+2)=5-2X sBisercs
9HCIIO

e 9

372.Kopuewm ypaBuenust 3-5(x+1)=6-4X sBisercst
4UCIIO

e -3

373.Kopuewm ypasuenust 0,2-2(x+1)=0,4X sBisercs
9HCIIO

® -0.75

374.Kopuewm ypasuenunst 0,4x=0,4-2(X+2) sBiusercst
YHCIIO

e .15

251

375.Kopuem ypaBuenusi 4-5(3x+2,5)=3x+9,5
SIBJISICTCS YHCIIO

o 1

376, ducno xopHei ypapuenus X + 2x=0

e 1

X—2x=0

377.Yucno xopHEH ypaBHEHHS

e 1

378.Uucno xopHe#t ypaBHCHHS X+2x=3

e ]

379.Yucno xopHEH ypaBHEHHS X+2x=-3

e 1

380, Uucio kopHeii ypaBHeHus 10x* +5x =0

e 2

2
381.Yucno xopHell ypaBHEHHS 12x* +3x=0

e 2

2
382.Yuciio KopHel ypaBHeHHs X —10x=0

e 2

383.Kopnsimu ypasrenns 25 —100x* =0

SABJIAKOTCA YHUCIIA

o 1,05
® 0505
o -1,05
o -051

384.Kopnsmu ypasrenus 4 —36x% =0 senstores

qucia
1.1
e 3. 3
1

o -1;-3
1

o 3;3
1

o 1;-3



385.Koprsimu ypasrenns X° —10X = 0 smasrores 391.Koprem ypapHerus

qucia X% —AX + 4 = 0 spasetcs yucno
o 01 e o
o 1,10
392.Koprem ypasrennst X + 6X + 9 = 0 ssusercs
® 0,10 YHCIIO
o 0,-10 o 3

386.K x? +6x=0
OPHAMH yPaBHCHWA ABIOTER 393.Kopusvu ypasrenuss X —5X +6 =0

quciaa
SIBJISSFOTCA YUCJIa

o 0,1
o 1;2

o 1,6
o -1;2

o 0,-6
e 2:3

® (0,6
o 2;-3

387.K 2x* +x=0
OPHAMH ypaBHCHHA ABIBHOTCR 394.KopHiAMu ypaBHEHUS 3x* -8x—-3=0

yucia
SABJISAIOTCS YHCIIA
o 0,05
1 1
L] 01 '0,5 O 3 1 3
2;1
° e 1
o 2;-1 a2
o 3. 3
388.Kopusmu ypasrennst X° —3X—4 =0 1
ABJIAIOTCS YHCITIA =
° 3
o 1,4 3; -
e 14 1
o -1;4 o -3:
o 34
395.Kopusmu ypasrennst X° +3X—1=0
389.Kopmsimu ypasrenns X> —4X+3=0 ABJIAROTCA THCIa
ABJIAIOTCS UMCIIa 1 1
® 13 o 4. 4
o 1;-3 1
o -1;3 4
O 1;
o 4;3
1
390.Kopusimu ypasrenns X —4X—5=0 o ., 4
ABJISIOTCS YHCIIA L-
o 1,5 1
4
L4 -1, 5 ¢ _1,
o 1;-5
o 45 396.KopHsiMu ypaBHEHHSI (2X N 5)(2 + X) =0

SABJIIAOTCA YHUCIIA

o 25;2
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o -25;-2

e 25 -2
o 0;-2

(2x+9)5-x)=0

397.KopHsiMu ypaBHEHUS
SBIIAIOTCS YHCIIA

® 45,5
o 45;5
o -45;-5
o 45;-5
{x +y=4
398.Pemiennem cucteMbl ypaBHEHHH x-—y=2

SIBIIICTCS Mapa Yucell

o (-3;1)
o 1/8
o 1/3
e 1/2

401.Peunth ypaBHenue: v/ x + 6 = 0

® 36
o 1
o 6
o 3

402.Pemure ypaBHenue: 4 3x — 1 = yx° L x — 4
® x;,=-1 x,=3

o x=1 x,=5

O x;=9 x,=28

o xy=-—%x,=-5

403.Pemmre Hepabencteo 3’ ° > 9

® x5
o x>5
o x>-5
o x=5

253

° 31
o (-3;-1)
o (-2;-1)

399.Peunts ypaBHeHue: wx — 8 = 8 —x
o x;=-8 x,=19
o x;=1 x,=23

® I,

Il
o
b
Il
oo

o x;=-%x,=-5

400.Peunts ypaBuenue: ¥ 2x—1 =0

o 2

404.Pemnth ypaBHenue: vx — 8 = 8 —x

o x;=-8 x,=9



405.Peuntp ypaBHeHue: v2x—1 =0

o 1/8
o 1/3
e 1/2

406.Pemmth ypaBHeHue: Vx + 6 = 0

® 36

1
6
3

o O O

407.Pemnte ypaBHenue: v3x— 1 = vx° + x — 4
® x,=-1 x,=3

o x;=1 x,=25

o x;=9 x,=8

o x;=-%,x,=-=5

o<l
408.PemmTe HEpaBEHCTBO 9
o x>A4

o x4
o x>4
o x4

4-2x
409.PemmnTe HEPaBEHCTBO: 3 =49

o xz-1
® x<I
o x>-1
o x>1

410.Pemmre Hepaserctso 55 % > 1

o x>3
o X<3
o X>-3
o X<3

411.Pemmre Hepasenctso: 3o > 81

® x<1/3
o x>1/3
o Xx>3
O X<-3

Tema: «IIpeoOpa3oBaHue HPPALHOHAJIBHBIX BbIPAKEHHID»

412.Tlocne ynpouieHusl BbIpaKeHHe

(V7=v3J meer sux

10-+/21

4-2y21

10+2421

o 10-2V21

413.3HaueHUEBBIPAKEHUS (\/§ - 1X\/§ + 1)paBHO
e ?

o O O

2
414. [MocneynpoieHusBbIpaXKeHUE (\/E + 5) u

MEETBU]L
o 27+10v2
o 27+5v2
o 25+1042

254

o 20+10v2
415.3Haqu1/1eBmpa>KeHm' v PaBHO
e 24

416.3nauenvensipaxkenus (-4)*paBHo
® -0.25

417 .3nauenuespipaxenus * 0, 0001 paBHO
® 0.08

418.3nauenuenbipaxenus - 12 - 28 paBHO
e 34

— 2
419.3HaquI/IeBHpa)KeHI/I$[2} paBHO

® 36

— 2
420.3HaquI/IeBblpa)KeHI/I${3} paBHO



e 12
-2
421.3HaquHeBLIpa>1<eHI/mZ} paBHO
® 50
— 2
422.3HaquueBLIpa>KeHm5} paBHO
® 20
— 2
423.3HaquHeBLIpa>1<eHI/mS} paBHO
® 45
— 2
424.3Haqu14eBHpa>KeHm1I]]I paBHO
® 40
— 2
425.3HaquHeBLIpa>1<eHI/mlI]} paBHO
® 90
426.3nauenmneBsipakenns - 21 - 35 paBHO
® 105
427. JlecsaTruHas 3amuch yucia 6,5*10™ umeer
BUJ
o 0,0000065
o 0,000065
® (,00065
o 0,065
428. Jecsatuunas 3amuchk uncia 6,5*10° umeer
BU[
o 0,000065
o 0,065
o 0,0065
® (0,0000065
429. JlecstuyHas 3auch yucia 6,5 *10Sumeer
BUJ
o 0,0000065
® (0,000065
o 0,00065
o 0,0065
430. JlecsTuaHas 3anuch 9ncia 6,5 *102umeer
BUJ
o 0,0000065
o 0,000065
o 0,00065
® 0,065
o 0,0065
431. Jecstiunas 3amuck uncia 6,5 *10 umeer
BUJ
o 0,0000065
o 0,000065
o 0,00065
® (,0065

03 L4
432.3Ha4ueHneBbIpasKeHNS 25775 paBHO
e 25

0,25 n-15
433. 3navenuesbipaxenns 9“7 - 377 papHO

255

o =
15
° 3
° -
o 3
434, BriGepure BrlpakeHHe, 3HAUEHHE KOTOPOTO
— HPPALMOHANBLHOE YHCII0
o (2/3)
O 3“\-?
o +/3.418
435.3HaueHneBbIpaXkeHus: -5+12 paBHO
e 7
436.3naueHneBbIpaxenns -6+13 paBHO
e 7
437.3naueHneBbIpaxkeHus -14+9 paBHo
® 5
438.3naueHneBbIpaxkeHns 7-15 paBHO
e 8
439.3HaueHHeBbIPAKCHUS. -/  PaBHO

e 42

440.3nauenueBbipaxkenus-6 * (-9) pasHoO

® 54
441.3Ha9eHUCBBIPAXKCHAS
e .7
442 .3Ha4ueHreBbIpaKEHUS
e 3
443.3Ha49eHUCBBIPAKCHAS

56:(-8) paBHO
-48:(-16) paBHO

96:(-6) paBHO

® .16

444 3naueHneBBIpaXECHUS 3

e 7

445.3naveHneBbIpaKeHUS 7

e 3

446.3naveHneBbIpaXeHus 4

e 7

447.3naueHneBbIpaXeHUS 7

o 4

1
448.3HaueHNeBBIPAXKCHUS 3

e 3

449.3HaveHreBbIpaXKEHUS - 3- g]

e 3

450.3HaueHneBbIpaXEHUs - 5

paBHO

paBHO

paBHO

paBHO

paBHO

paBHO

paBHO



e 4

451.3Ha4yeHneBbIpayKeHUS 4% paBHO
e 3

452 .3HaueHUCBBIPAXKECHAA 3~ paBHO

e 9

453.3Ha4eHUEBBIPOKEHNS 5  PaBHO

e §

454.3HaueHNEeBBIpAKEHAS 3 paBHO

e 4

455.3HaueHneBbIpaKeHNSI 5 PaBHO

® 6

456.3HaueHNCBBIpOKCHAS 4  paBHO

e §

457.3HaueHUEBBIpAKEHUS 7 paBHO

e 9

458.3nauenueBripaxerns 1,2 * 11paBao
® 132

459.3na4yenueBbipakenns 1,5 * 16paBHO
e 24

460.3naueHneBBIpaXeHus 2,5 * 1,2paBHO
e 3

461.3naueHueBbIpaxenns 2,4 * 2,5paBHo
® 6

462.3nayenueBpipakenust 3,2 * 0,5paBHo
® 16

463.3naueHueBBIpaXeHus 2,8 * 1,3paBHO

464. [IpencraBuTh OECKOHETHYIO
MEePUOANYECKYI0 AecsTuuHyo apoos 0,2(18) B
BUJIe OOBIKHOBEHHOM:

o 13/99

o 12/33

® 12/55;

o 24/110.

465. [IpencraBuTh B BUAE NECITUIHOMN qpodu :IB—1
® 0,72

o 0,23

o 0,72

o 0,23

466. [IpencraBuTh B BUjE NECATUIHON APOOH %:
o 0,6

® (,(6)
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o 0,2

o 0,3)

467. Br16path npubImKeHHOE 3HAUYEHUE YUCITA
T

o 3,15

e 314

o 3,16

o 317

468. BriOpaTh npubiankeHHOe 3HaUEHHE YUCiIa
e

o 2187

® 2718

o 216

o 314

469. W3BecTHO, UTO YMCIIO A NPU JAEeJICHUU Ha 5

JIaeT OCTaTOK 2, a MpH JIEJICHUH Ha 3 — OCTaTOK
1. HaiiqureocrarokoTaeneHusiuncia a Ha 15.

7

O OO e
= N ol

470. BI)I‘II/ICJII/ITL{‘-.I"E + 4*-;"5}*-;"5

18
17
3
9

O OO e

T .g+g. 11,9 5

36 32 10 18
471.BuIYucInTh

19/8

19/4
19/16
19/12

OO @ O

(19,59 + 11,95)

472 .Bb4uciauThb

® 3154

2108
473.Bpluuciauts 2
o 2

03 L4
474.3Ha49eHUCBBIPAKCHAS 2577 -5 paBHO
® 25

475. 3uauenuessipaxenns 9°°° - 37° pasro
@) —_
15
o 3
° -
o 3
476. Bribepure BeIpakeHHe, 3HAUYCHHE KOTOPOTO
— UPPALMOHANBHOE YHCIIO
s =
O I" 2'\.' 3 g
328
[ ] \'E .y _E



||..;|

©)

iy
ra

477.3HaquHeBLIpax<eHHﬂ -5+12 paBHO

o 7

478.3HaueHueBbIpakeHnst -6+13 paBHO
e 7

479.3na4ueHneBbipaskeHns -14+9 paBHO
e 5

480.3nauenueBblpaskenust 7-15 paBHO
e 8

481.3HaueHuCBBIpAXKCHAA -/  PaBHO

e 42
482.3naucHueBsipaxeHns-6 * (-9) pasHO

® 54
483.3nauenueBbipakenust 56:(-8) paBHO

e -7
484.3amucate B BIIe OOBIKHOBEHHOU APOOH
"37(27)
® -327/100
1,033
485.Be1ynciauTh ...
® 149/300
8.2
486.Bpruuciuts 18 3 .,
® 50/39

487 .Be1yncianuTh

(20,88 : 18 + 45 : 0,36)

® 3154/25

7. 1,7
488.Breruncauts 9 ..

e 119/90
(3—43 + 0,24) 2,15

489.Be1yncianTh
e 731

490. Beruncnuts {5*\5 + *u"ﬁ}:*\-'ﬁ

o 12

® 8§

o 6

o 15

491. Beruncautey 63 =28
o 37

o 90

o 23

® 42

492, Boraucutsy/ 20 = /5
o 16

o 2

® 10

257

o 12
493.BBIUUCIUTD (v50 + 4\/5) "‘@

e 13 ,
(5V3+27):43

494, Bp14uciauThb
® 3
V63 - /28

495, Berauciautb
® 42
V20 -5

496.BerauciauThb
e 10

v50 : /8

497 . BeIYuCIuTh

1
498. Vnpocrnresbipaennue (a4)°: 8/a
13

° alZ;
17
5 alZ;
5
5 a24;
g
o az2.

499 Hailinure3sHaueHueBbIpaxeHUst
' 6 5
(o1af° + [@/2f

® 129
5

500. YIpocTUTHBBIpaKEHHE: 42 — 0,75

® 125/4
o -125/4
o 25/4
o 4/125

6 3
501. YnpocTuThBBIp@XKEHHE: (121)
e 11

5

502. YIpocTUTHBBIpaKEHHE: 46 4+ —
® 098/3
o 98/2
o 98/5
o -98/3

3
503. Vpoctutseipakenue 92 — 0,15

® 537/20

o 20/537

o 1

o 1

504. Yrpocrursssipaketue 3 729m°
o 9m

o -9m

® 9m?

o 3m?



4

505. YOpocTuThBBIpAXKEHHUE 325 + =
® 49/3

o 45/3

O 44/3

o 1/3

13 26
506. YpocTUTELBBIpaKEeHHE [ / ll)

e 129

507.YnpocTuThBBIpaKEHHE /2% 06"

e 72
2

508. YTIpOCTHTHBBIpAKEHHE 125% — 0,25

o -99/4
® 099/4
o -4/99
o 4/99

17 34 21
509.pr00THTLBLIpa>KeHI/Ie( \/5 j + ((/5)

® 108

510.YnpocTuteBspakerue \ 1 5° - 4

® 80
2

511. YHIpocTUTHBBIpaKCHHE 643 — 0,25

15/4
4/15
12/4
13/4

O OO e

JE—1X\/E+1)

512.Berunciure: (
e 9

513, Y IPOCTUTEBBIPAXKCHHE: 3\/5 : \/g . 4\/E
e 120

514.Berauciure: ‘{/9 — /65 - ‘{/9 ++/65
e 2?2

515.Beruncnutsb @

® 6

516.BeIuuCIUTD 1\3/&7

e /

517.Berancnutsb W

® 10

518.Beruncants 3\'/37

e 31

519.BerunciauTs 3\/ -8 ...

e 2

+(2)

258

520.Beraucnts N —1 ...

o .1

116
521.Berunciuth 4[— ...

3
e 1/81
522 Berancats & 225% ...
® 15

12
523.Borunciauth 4| — ...

25
® 1/5
524 .Beryuciauts 7\/ — 87 .
e .38

4
525.Berauciuts 4/ 27 @ \/§
e 3
526.Berunciuts 3/ — 1024 ..
e 4
527 .Beruuciauts 3\/ - 343
e /34
1

528.Berunciuts 3/ — 125 + g /64 ...
o 19/4
o 4/19
® -19/4
o 21/4

V32 -0,5Y-216

529.BerunciauTs
o -]
4 4
~14/81 +¥625
530.BerunciauTs 3 .
o 4

3/-1000 —i 1/256

531.BerauciuTs
o .11

3} 3. 73
532.Burancimrs 5 7

® 35

47114 . 34
533.Boranciurs .
® 33

5/ 5. @5
534.Beruncinuth 0,2)°-8

® 16

V2. V500

535.BeunciauTh
e 10

3/93 k6
536.BerauciauTs 2 5



® 50

5/ 10 15
537.Beranciauts 3 + 2

e 72

538.YnpocTuts BelpaxkeHue: + 3
® 35

¥ L A
539.YnpocTuTh BhIpaskeHUe: EI} +(vV3)
® 108

540.Y1IPOCTUTh BHIPAXKEHHUE: 3° + 412
® 30

541 Beluucauts 4%
e ?

21y B
L
542. Brrancnuts ‘\‘l(_'l)

e 1/9
o 1/8
o 1733
o 1/4
a2
549.Tlocne cokpatieHust Apods ——— paBHa
2a’b
o 34
3
® _—
a°
3
O F
4
O E—
3
550. [Mocne ynpouienue Boipaxenue 3a (a+2) -
(a+3)®>  umeer BUA
o 2a’+9
o -2a2-9
o -2a2+9
® 23°-9
o 3a’+9
a-5
551 Hocnecokparienusipods —
a® —5a
1
o)
a-5
1
) a
o a-5

259

543. Brrunciuts 3/ 225%
e 15

544. Boraucnuts 3 —8

545. Bbuucauts: ¥ —125 + % 64
o 4t
o -3 i
8
© 3
o 1%
546.Bpraucints: +— 0,53 216
e 5
547 BbIuCIHTS: &+ 3%
® 33
548.Bbrumcuts: , 5)° = 8°
e 4
o 4
5 1
a2
a’® —2a+1
2
552. IMocnecokpamenuanpobs ¢ — 1 paB
Ha
o a+l
o a-1
a-1
°
a+l
o (a-1?
a®+2a+1
2
553. IMocnecokpamenusapodr ¢ -1 paB
Ha
o a+l
o a-1
a+l
° a—
a-1
o (a-1)>?
a® —10a + 25
2_25
554. IMocnecokpamennsnpods 4 P
aBHA
o a+5



°
a+5
o (a-5)
a’ +10a + 25
2
555. IMocnecokpamenuanpody ¢ — 25 p
aBHa
o a+5
o a->5
a->5
°
a+5
o (a-5)°
a® -1
3
556. IMocnecokpamienusapods ¢ — 1 paBHa
a+1
e ———
a"+a+l
a-1
© 2
a"+a+l
a+1
© 2
a"—a+l
a-1
© 2
a"—a+l
a® -9
27
557. IMocnecokpainenusaapods 4 paBHa
a-3
© 2
a®+3a+9
a+3
° 2
a”+3a+9
a+3
© 2
a"—3a+9
a—-3
© 2
a"—3a+9
6a’ —a
558. [MocnecokpamerusaagpoOs 9a paBHa
2a-1
@)
3
6a+1
@)
9
2a
O —
3
6a -1
°
9
81a® — 49b?

559. IMocnecokpaieHusapods 9a +7b pa
BHa

9a+7b
7b-9a
® 9a-7b
© 9p-7a
25a° —9b?
560. HocnecokpaeHusiipods ————————— paB
(3b—5a)
Ha
5a+3b
o 561 — 3b
5a-3b
3b +5a
1
30ab
1
30ab
561. [Mocne npeodpa3oBanuii Beipaxkenue 7¢(C-
2)-(c-7)? npumer BuUA
® 6c%-49
©  6c2-28¢+49
©  6c2-28c-49
O 6c2-14c+49
562. [ocne nmpeobpa3oBaHuii BEIpaKCHHE
(a+1)(a-4)-(a-2)? npumer Bu
-7a
-3a-8
® a8
© 38
563. [ocne nmpeobpa3oBaHuii BEIpaKCHHE
(c+1)(6c-11)-2¢(3¢c+2) mpumer Buj
© gc11
® Oc-11
© gc+11
©  6c2-Be+ll
564. [MocneympoleHUsIBEIpaXKCHIE
b 3
- NPUMETBUJT
(b-3)° (3-b)’
1
O —_—
b+3
5 b+3
(b3
1
e b-3
1
O —_—
3-b



565. PesynbpraTom yMHOXEHUs qpoOeit

4b+12c_ c

5 ABIISCTCS IpoOh

8c*  b*-9c
1
@)
b+3c
4
© 2
4b +8c
2
© 2
2bc—-2c
1
e 2bc-6c?
566. PesyneraromymHOXeHHAIpOOCH
6x°> Yy +xy
5 > SIBIIACTCSAIPOOD
X“—y 18x
X
O —
3A(x+y)
2
o N
9(x-y)
X
o 3(X-Y)
o Y
9(x+Yy)
567. PesyneraromymHOXeHHAIpOOCH
2 2X
—=1{ > ABIACTCANPOOH
X 4-X
2
O [
4—X
1
O [
2—-X
2
P 2+ X
2
O [
2—-X
568. Pesyneraromaenenusapodeit
¢ ;
: SIBIIACTCSIPOOH
c+3 9-¢?
3-c
P C
3+cC
O —_—
c-3
O —
C
i clt
27-c®
569. KBagparcymmbLIByX4HCeI (a + 6)2 paBeH

2 2
o a“+2a6—s8

2 2
e a +2as+e
o a®-2a6—¢*
o a®-2ae+¢*

570. KBangparpasHocTUIBYXUHKCEI (a - 6)2 paBe
H
o a®+2as—é6°
o a®+2as+é°
o a®-2as—g*
o a’—2as+6°
571. PazHOCTb KBAJpaToB JAByX uucen a>-h?
paBHa
(a-b)(a+h)
a(a-b)
a-ab+h?
(a-b)(a’+ab+h?)
2. Cymma kyGoB aByx uncen a’+b® pasna
o (a-b)(a’+ab+b?)
o (at+h)(a*+ab+b?)
® (ath)(a’-ab+b?)
o (a-b)(a%-ab+h?)

o000 e

573. Pasnocts Ky60B ABYyX uucen a*+h® pasna
® (a-b)(a’+ab+b?)
o (at+h)(a*+ab+b?)
o (at+h)(a*-ab+b?)
o (a-b)(a*-ab+b?)
a® -4
574. [MocnecokpamernsapoOs 5 paBHa
a —
e a-+ 2
o a-2
o a-4
O a-+4
1
O
a—?2
a® -1
575. [ocnecokpamerusgpooOs paBHa
a —
e a-++ 1
o a-1
1
O
a+1
1
O —
a-1
a® -9
576. TTocnecokpameHuspoodnb 3 paBHa
a —
Y a—+ 3
o a-3
1
O
a+3
1
O
a—3



a’-16

577. [TocnecokparmeHusapods ———— paBHA
a e
e a-++ 4
o a-4
o a-8
1
o)
a+4
a’ —6a+9
578. IMocnecokpamenusapobs & — 3 paB
Ha
o a+3
° a— 3
o (a+3)?
o (a-3)°
a’® +6a+9
579. [MocnecokpamernsaagpoOs a+3 paB
Ha
° a+3
o a-3
o (a+3)?
o (a-3)°
a®—4a+4
580. IMocnecokpamenusapods 4 — 2 paB
Ha
o a+2
Y a—2
o (a+2)?
o (a-2)?
a’+4a+4
581. [MocnecokpamerusaagpoOs a+2 paB
Ha
e a-++ 2
o a-2
O 2-a
o (a+2)?
o (a-2)?

a’® —2a+1
582. IMocnecokpamenuanpods & — 1 paB
Ha
o a+l
° a— 1
o (a+1)?
o (a-1)°?
a’ +2a+1
583. Hocnecokpamennsapoos ¢+ 1 paB
Ha
e a-+ 1
o a-1
o (a+1)?
o (a-1)°?
8c® -b®
584. [MocnecokpamernsagpooOsb 2c—b paBHa
®  4c?+2ch+h?
O
4c’+4bc+b?
o)
4c?-2ch+b?
O
4c?-2ch-b?
585. ITocne npeoOpa3oBaHuii BEIpaKCHUE
6x+3(x-1)? npumeT BUJ
® 3x%+3
© 341
© 9x2-6x+9
O 3x%+9
586. [Mocne npeodpazoBanuii Beipaxkenue 4(1-
a)?+8a npumeT BUJ
16a?-24a+16
4+8a-4a?
® la’+4
O 4324

Tema: «IlokazarenbHast QyHKIMSI»

52x = 54

587.Pewmnts ypaBHEeHNE

(3)-(3)

e ?

588.Pemnth ypaBHeHHE
e -1/2

(V2)* =242

(V3)3* =343

590.PemnThypaBHeHe
e 1

589.PernThypaBHeHe
e 3



1 O  HETHPaBHIILHOIOOTBETA
6 2x _ 6 5 603. MHO0KECTBOKAKUX YU CEIIABIAETCI00JIACTHIO

591.PemntbypaBHeHue OTIpEICTICHUSNOKA3aTEIbHON(DYHKIIN T

e 01 ® R
X _ o Q
592.PemntbypaBHeHHE 3 - 2 7 o Z
o N
e 3
593.PemmThypaBHeHHe 22x +1 2 32 604. Pemmnthaannoeypapnenned = 2° = 1
o 4
° 2 o 2
42 + X _ 1
594 PemuThypaBHEHHE - e 2
e o 1
605. PemmthaanHoeypaBHeHme 9 - 3 =1
595.PemmTh ypauenue: = 5* o 9
e 2 o 2
e 2
Ix -1
596. PemmrteypaBHeHueE: {1) = {1) o 1
2 2 X
o -1/6 606 PemmurteaanHoeypaBHEHHE 16-4" =1
e -1/2 o 4
o 173 e
o 1l/4 o 2
. o 1
597. Pemwthypasrenne6™ = 63 607. PemmrtenanHoCypaBHEHHE 25.5" =1
o -1/6 o 5
o -12 o
® 1/10 o 2
o 1l/4 o 1
X —_—
598. Pemmbypassenne3® = 27 608. Pemntsaannoeypasuerne 49- 77 =1
o 2 © 49
o 0 o 7
o 3 o 2
o 9 ® 2
609. PemutbnanHoeypaBHeHUE 81-9" =1
599. Pemmtbypasrenne: 2571 = 32 o 81
o 3 o 9
° o 2
o 32 e
610.Pemmth1anHOCYpaBHEHHE -
600. PemmthypaBrenne: 4°%% = 1 o 1
o 0 1
o 2 27 ==
e 611. PemmrteaanHoeypaBHEHHE 3
o 1 o -1/6
-1/2
601. ®dynkumssuna y = a”* naspiBaercs ©
® -1/3
®  [0Ka3aTeJIbHOMI o 1/3
1
602. Oynkuus Y = aXB03paCTaeT npH & = PewmuthianHoeypaBHeHUE 400" = —
0 612.
o -1/6
°
o 1 e -1/2

263



o -1/3

o 1/3
53X—2
613 PemmThiannoeypaBuenue
e 3
614. Pemmreypaprenne: 48 = 16
e 4
o 4
o -1
o 1
615. Pemure HepaBeHCTBO: 37 =09
® (5]
o (-;3]
o (-0:5)
O (-0;-5)
616. PemmurenepaBeHCTBO: 376 = ;
O (-4;+x]
® [-4;+o0)
O (-00:4)
e 1

— 510—X

o (-4; -0)

617. PenmreHepaBeHCTBO: 745 > 40
o (-os1)

O [-4;+w)

® (-01]

o (4 -0

618. PermTeHepaBeHCTBO: 599 -1
o (-os1)

o [-3;+x)

o (-0:3]

® (3;+m)

619. Pemmre Hepasenctso: 3371 < 81
o (-os1)

o [-3;to0)

° (<=1

o (3;+x)

620.PemuTh ypapHeHue: ¥ = 42-%

Tema: «Jlorapudpmuueckast GyHKIN

621.®ynxuus Buna Y = 10g, X naswipaercs

O IloxasarenbHoil

® Jlorapudmuueckoit

O CreneHHOMH

O  TpuUrOHOMETPUYECKOM

622. Jlorapudmom urcna b o ocHoBanuroa sBIIsETCS

O  OCHOBAHHECTCIICHU

O  II0Ka3aTelIbCTEIICHU

O  3HAYEHUECTCIICHU

®  HETNPaBUJIBHOIOOTBETA

623 HalinnresnaueHMeBbIpaKEHUS |Og7 28 — |Og7 4

e 1
624. YkaXuTe MpOMEKXyTOK, KOTOPOMY IIPHHAICKHAT
KOpPEHb YPABHEHMUSL: In(1+ X)— In2= In(3— 2X)

[-12]

(L-5)

. [08]

o (-12)

625.PemnreypaBHeHume: Iogs(13 - X) =log. 3+log, 4

O

® 25
626.PemnreypaBHeHue: |095(16 — X) =log. 2 +log. 6

e 4

627. PemmreypasHenue:
Ig(7 + x)—1lg(3—x)=1g 4
1
o o
1
o 3
3
o S
]
° 3
628.Brrurciure: |Og 4 2+ |Og4 8
° 2
log,(2x—1)=2

629.PemiutbypaBHeHue:
® 5
log,54—log, 2

630.Brruucnute:
® 3
631.Pewmre ypasHeHHe |Og3(X2 - 8X) =2
o [50%1

® 50%13/2

® 50%]3/2
o -50%0
632.Beruncinurs

e 4

264

log, 16



1
log, =
g2 8...

633.Berunciauts

e -3
634.Berauciauts ].ng 1
e 0
log, 4
635. Beranciauts 2
e 2
log 3 18
636.Berunciauts
® 18
0 log 10 2
637.Berauciauts
e 2
log, 36
638.Brrunciauts 6
e 2
9 log 3 12
639. Beruncinuts s
e 144
640. Berauciautsb
® 49
35 log 8 2
641.Berunciauts .
e 32
642. PemmtsypaBHeHueE. logg x = 3
® 216
o 256
o 16
o 4
643. PemmtrypaBHEeHHE 10g5 x = 4
o 25
o 5
® 625
o 125

644. PemmtrypaBHEeHHE 10g2 (5-x)= 3

o -2
o -1
e 3
o 0
log, (x + 2) = 3
645. PemurteypaBHeHne g3 ( )
o 5
e 25
o 3
o 1

log, log, 81

646.Berunciuts

265

log, log, 8

647.Brruncinurs .

e 1
648. Beraucnurs loglo 5 + loglo 2
e 1

log,o 8 + log,o 125

649. Beraucnurs

e 2

650. Jlorapugmom urcia b o ocHoBanuio a sIBISIETCS
O  OCHOBAHHUECTEIICHU

® 0Ka3aTellb CTENECHU

@] 3HAUYCHUCCTCIICHU

(@) HCTIIPAaBHUJIbBHOTOOTBCTA

651.Haitnure 3Ha4yenue poipaxenus ' 28 — log; 4

o 1
652. 3nauenue Bepaxenns logg4 + logg 9 pasno
o 1
e 2
o 36
o 4
653. Haiitu orapugm vncia 3 mo oOCHOBaHUIO 3:
o 1
o 2
o 3
o 4
654. Haittu morapudm uncia 9 mo ocHoBaHHUIO 3
o 1
o 1/3
e 2
o 01

N -1
655. PemmteypaBHeHue: (E) = (E)
o -1/6
e -1/2
o 1/3
o 1/4

1

656. PemmthypaBaenneb™ = 63
o -1/6
o -1/2
® 1/10
o 1/4

657. PemuthypaBrenned™ = 27

O @ OO
©w oN

658. Pemmtbypapnenne: 271 = 32



o 3

e 2

o 32

o 1

659. Pemmtbypasrenne: 47 = 1
o 0

o 2

° 2

o 1

660.Oynkimssiaa Y = @" HasbiBacTCs

®  [I0Ka3aTeILHOMI

661. Oynxnus Y = a’ BO3pacTaeT mpu & =
o 0
e 1
o -1

@] HCTOPABUJIIBHOTOOTBETA
662. MHOXECTBOKaKUXIHCEISIBIIACTCIO0IACTHIOOTIPE]T
eJICHUSTIOKA3aTeIbHOU(DYHKIIMN

® R

o Q

o Z

o N

663. Pemmthaannoeypapaenned = 2° = 1

o 4

o 2

e 2

o 1

664. PemmurtenanHoeypaBHEHHE 9.3 =1
o 9

o 2

e 2

o 1

665. PemmurtenanHoeypaBHEHHE 16 : 4X =1
o 4

e 2

o 2

o 1

666. PemurtenanHoeypaBHEHHE 25-5* =1
o 5

e 2

o 2

o 1

667. PemurtsnanHoeypaBHEHUE 49.7 =1
O 49

o 7

o 2

e 2

668. PemnthnanHoeypaBHEHHE 81.-9" =1
o 81

266

9
2

® O O

-2

=1

4 x—1
669.Pemnte1aHHOCYpaBHEHHE

o 1
1
27 ==
670. PemurtsnanHOCypaBHEHHE
o -1/6
o -12
e -1/3
o 1/3

671.®ynxuns Buga Y = Ioga X Ha3eIBaeTCsA

O Iloka3zarenbHOM

® Jlorapudmudeckoit

O CrenenHoit

O Tpuronomerpuueckon

672. Jlorapugmom urcia b mo ocHoBaHHIOA ABJIAETCS
O  OCHOBaHHECTENCHH

O TOKa3aTeJIbCTEIICHU
O 3HAYECHHUECTEIIECHU
®  HETNPaBWIBHOTOOTBETA

673 HaiinnresHaueHneBbIpaXKeHUSA Iog7 28— Iog7 4

e 1
674. YKaKuTe NPpOMEXYTOK, KOTOPOMY IIPUHAUICIKUT
KOpPEHb yPaBHEHHS: In(1+ X)— In2= In(3 - 2X)
[-12]

(L-5)

o (03]
o (-12)
675.PemnteypaBHeHue: |095(l3 - X) =log; 3+1log, 4
® 25
676.Pemmreypasuenne: log, (16 — x) = log, 2 + log,, 6
o 4
677. PemmreypaBnenue:
I9(7 +x)-1g(3—x)=Ig4
1
o 5
1
o 3
3
o 5
-
e 3

log,2+log,8

678.Brrunciure:
e 2



log,(2x—1)=2

679.PemintbypaBHeHue:

e 5

680.BrruncauTe: Iogs o4 - |093 2

e 3

681. 3naueHue BhIpaskeHus logy 16 pasno
o 1

e /4

o 2

o 16

682.Borunciute: , 2 + logy 8
e ?

683.Beunciute: ; 54 —logs 2
e 3

684.dynkuus Buna y = log, xHa3pIBaeTCA ...

® jorapudmMuueckoit

685. ®yukiusa ¥ = log, x Bospacraer npua =
o 0

e 1

o -1

o 2

686. Haiitu o0GnacTpb onpeaeneHust GyHKIUH

v =logz(4 — x%)

X>2
-2<X<2
-2<x<0
X>-2
7. Haiitu o6macts onpeaeneHus

gOOO.

¢yukuuny = log, (7 — 5x)

x>7/5
-/5<x<0
X<7/5
x> -7/5
8. Haiitu o6macTs onpeneneHus

%OOOO

¢yukuuny = log, (7 — 7x)

o x>1
7
O X<—=
7
7
e) O<x<5
7
o x>-9

689.Brrunciauts 10g2 16 .

267

e 4
1
log, 3
690. Beruncnurs .
® -3
691.Brruncnurs 10g2 1
e 0
log, 4
692. Beraucnurs 2
e .2
log 3 18
693.Brrurcinurs
® 18
lOg“} 2
694. Beraucnurs
e 2
log, 36
695. Beruncnure 6
e 2
9 log3 12
696.Brruncinurs .
® 144
6 log 4 7
697.Berancnurs
® 49
33 log 3 2
698. Beruncinurs .
® 32
699. Pemennem

ypauenuslogs(2x — 1) = 2asnsercs

o 15

e 5

o 6

o 25

700. Pemennem

yparenns:log,(x + 3) = logy 16sBnsercs

o 7

® 13

o 12

o 6

701. Pemnre ypaBHeHue:

log;(x — 2) +log;(x +6) =2

o 4
e 3
o 5
o -7



o 2

702. PemutpypaBuenuelogi(s — x) = —3 o 1
o 4 : 712. Peuutsannoeypasuenue 49 - 7 =1
o 5 © 49
e 22 o 7
o -3 o 2

e 2
703. Pewruts ypaBHeHnengi{.t +2)=-2. 113, PemmuThAaHHOCYpaBHEHHE 81.9% =1
o 2 o 81
e 23 o 9
o -22 o 2
o -3 e 2

= _ 1yt 714.P 4t =1

704. PemmrsypaBHeHue: (E) = (E) -~ CILMTRIAHHOCYPABHCHHC
o -1/6 e 1
® .12 27" = 1
o 173 715. PemmthiaHHOCYpaBHCHHUE
o 14 o -1/6
705.®ynkuussuna y = a* maspiBaeTcs o -12
®  [10Ka3aTeNIbHOMU ° B

o 1/3
706. ®ymkups Y = &’ Bospactact npu @ = 716. MHOECTBO pelleHHiT HepaBEHCTBA
o 0
o 1 log(5 — x) < log, 9x
o -1 O [05,5)
O  HEeTHPaBHJIBHOTOOTBETA o (0.59)
707. MHOXECTBOKaKUXIHCEISIBIIACTCIO0IaCTHIOOTIPE]T O (05to0)

eJICHUSATIOKA3aTeIbHOU(DYHKIHH ®  (0.5;+m)

® R 717. MHO03k€eCTBO pelICHNU HEPaBEHCTBA
o Q
o Z log; 6x = log7(8 — 4x)
o N o [0872)

o (0,8;2)
708. Pemmthiannoeypasnenned = 2¥ = 1 o (-;2)
o 4 ® (0,8+%)
o 2 718. VKaXuTe MHOKECTBO PEILIECHUN HEPABEHCTBA
e 2
o 1 logs:(3x — 6) = logs 6x

5 5

709. Pewnthaannoeypasaenne 9 - 3 =1 O (2;4m)
o 9 O [2;+x)
o 2 o (2;2)
® 2 ® (02
o1 « 719.BorurcnuTh 10g2 16
710. PemntbaanHoeypaBHEHNE 16-4" =1 o 4
o 4 1
. log, 3
o 2 720.BBI4ucanTh e
o 1 e 3
711, PemmnThaHHOCYpaBHEeHHE 29 * 5*=1 lo g 1
o 5 721.Ber4ucianTh 2 = .
" I e 0
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log, 4

722.BBIYUCTUTD 2
e 2
log 3 18
723.Bb1uncianTh
e 18
0 log g 2
724 . BerauciuTh
e 2
log, 36
725.BerancianTh 6
e 2
9 log 3 12
726.BprauciuTh ..
e 144
6 log 4 7
727.BerauciuTh
® 49
35 log 8 2

728.Burunciauts
e 32

729.dynxuus suna Y = log a X Ha3BIBacTCA

Iloka3zaTenpHOM

Jlorapudgmuyeckoit
CreneHHoi
TpuronoMmerpuueckoin
Jlorapudmom uncna b mo ocHoBaHmIOA SABIIIETCSA
OCHOBAHHECTETICHI
MOKa3aTeIbCTETICHN
3HAYCHHUECTEIICHH

.OOO;‘OOO.O
o

HCTHPAaBUIBHOTIOOTBETA

73 1.HaﬁﬂHTGSHaHeHHeBBIpa)KeHI/IH |Og7 28 — |Og7 4
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e 1
732. VYkaxkure NpoMexKyToK, KOTOPOMY NPUHAIJICKUT

KOPEHb YPaBHEHHS: In(1+ X)— In2= In(3 - 2X)
]
> (&-5)
o [08]
o (-12)
733.Pemmreypasnene: 109, (13 — X) =log, 3+log, 4
e 25
734.PemmreypaBHeHue: I0g5(16 —x)=log, 2 + log, 6
e 4
735. PemmureypaBHenue:

I9(7 +x)-1g(3—x)=Ig4

1
o 5

1
o 3

3
o o

-5
e 3
736.Bpruncnure: |0g4 2+ Iog4 8
e 2
737.PemmutbypaBHEHHE: Iog3(2x _1) =2
® 5
738.Borunciure: log, 54 -log, 2
e 3

[IpenonaBarens / A.C.baxuna/




MunuctepcTBO 00pazoBanus U Hayku Poccuiickoii degepanuu

Duianan PeaepajbLHOro rocyiapcTBeHHOro 010/:KeTHOr0 00Pa30BaTeIbLHOI0 YUPeKIeHUs BbICIIEr o
oOpa3oBaHus
«BJIaAUBOCTOKCKHUI rOCYAapCTBEHHbI YHMBEPCUTET IKOHOMUKH U CEPBHCa» B I'. ApTreme

Kadenpa sxonomuku, ynpasJjeHuss 1 HHGOPMAIMOHHBIX TEXHOJIOTHH

Paccmotpensl YT1Bepxkaaro

Ha 3acenanuu Kadeapsl DYUT 3am.upekTopa duauana O.U. UBanrora
3aB.kadenpoit « » 2017r.
« » 2017 r

KonTposbHasi padoTa K NpoMe;KyTOUHOM aTTecTanuu (JK3aMeH)
MO AUCHUIIHHE

OIl1.01 MATEMATHUKA

NMPorpamMMbl NOJATOTOBKH CIEeNMATUCTOB CPeIHEro 3BeHa
IO CliIenaJIbHOCTH
09.02.03 IIporpaMMupoBaHHue B KOMIIBIOTEPHBIX CHCTEMAX

BAPUHAHT 1
Yacts .
1. VkakuTe HauMeHblee 3Hadenue Gynkuuu y = 2 — 5sin X.
Omeem:
2. Haiinure npousBoanyo QyHkuuu y = 2* + COS x.
1) y'=2*—sin x 3)y' =x 21+ cos x
2) y' =2%In 2 —sin x 4)y' =2 In2 - cos x
3.
" Ha pucynke nu3o6paxensl rpadpuk GyHKIMH y
Xo 1 > = f(X) u xacatenpbHas K HEMY B TOUYKE C
! O AT .
. 7 a0CITUCCOM Xo.
:
\\ : — — Haiiaute 3HaueHUe MpOU3BOAHON (PYHKIIMH
N f(X) B Touke xo.
4,
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y Ha pucynke u3o0paxen rpapuk
npousBoaHON QpyHKIMH Y = f(X),
/ 1 / onpenenéunoit Ha (-10; 4). Haitnure
X
0 ) 1 7| | npoMexytku yobiBanus ¢pynkiuu f(X). B
A | X / OTBETE YKAXKHTE UIMHY HAUOOJIBIIETrO U3 HUX.
] \ y = II" (’?
L
5.
y Ha pucynke nzobpaxken rpapuk
7T npou3BoaHoM pyHkmH y = f(X),
onpenenénnoii Ha (-5; 5).
et s IL(x)
.- B kaxkoii Touke otpeska [-4; -1]
-5 o[\1 5] x
\ f(X) npuHumaer HarboIBIIIEE
U/ 3HAUYCHUE.

Yacts |l. 3anummre 000CHOBAaHHOE PENIEHUE U OTBET.

1. Haiinute nepoodpaszuyto F(X) dynkuuu f(x) = w% + 2x, ecnu rpaduk IepBOOOPA3HOM TPOXOIUT

gyepes Touky M(3; 13).

2. B ciydaiiHoM dKCTIepUMeHTe OpOCaroT JIBE UrpajibHbIe KOCTH. HaiinnTe BepoATHOCTH TOTO, YTO B
CyMMe BbINaJIeT / 04KoB. Pe3yibTaT OKpyriiuTe 10 COThIX.

3. Teno aBrKeTcs mpsiMoiuHeitHO mo 3akony X (t) = 2t - 3t3 — 5t2 (X B metpax, t B cexynmax).
Haiinute ero ckopocts B MOMeHT Bpemenu t = 10c.

4. KacatensHas k Tpaduky dynxmu f(X) = 2x3— 3x? — 4 mapannensna npamoii y = 12x + 1. Haitaure
a0CIMCCy TOYKU KacaHMUsI.

5. Jlana ¢pynkuus f(x) = 8x%2— x*. Haiimure:
A) poMeXyTKHU BO3pacTaHus ¥ yObIBaHUS (QYHKIINU;
b) Toukn MakcumMyma M1 MUHUMYMa (QYHKITHH;
B) nHanbonbiiee 1 HaMMeHblIee 3HaY€HUS QYHKIIUU
Ha otpeske [-1; 3].

6. Haiinure miomans GUrypsl, orpaHHuEeHHON TpapuKoM QYHKIIUH
f(X) = -X2 + 6X - 5, mpaAMBIME X = 2, X = 3 U 0CBIO aBCIIICC, H306Pa3uB PUCYHOK.

7. Haiinute Bce pemenus ypaBHeHHUs COS 2X + Sin X = C0s? X, npuHaaiexkamue oTpesky [0; 27].

Yacts lll. Teomerpus.

1. Beicora konyca paBHa 30, a ;miuHa  oOpasyromerd - 34. Haiinure quameTp OCHOBaHUS KOHYcCA.
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2. O6bem numHapa pased 12cm’. Uemy paBeH 00beM KOHYca, KOTOPhI MMEET TaKoe e OCHOBAaHHE U
TaKYIO K€ BBICOTY, KaK U JJAaHHBIN [IUIUHIP?

3. Paguyc ocHOBaHUs KOHYca paBeH 8, a ero BeicoTa paBHa 15. ITnockocTs ceueHust CONEPKUT BEPILIUHY
KOHYCa U XOpJly OCHOBaHMs, AJIMHA KOTOpo# paBHa 14. Halinure paccTosiHue OT LIeHTpa OCHOBAaHUS
KOHYCa JI0 IJIOCKOCTU CEUCHMSL.

4. B cocya, umeromuii popMy KOHyca, HATHIU 25 MJI )KUAKOCTH 710 TIOJIOBUHBI BBICOTHI COCYAA (CM.
puc.) CKOJIbKO MUJUTHIIMTPOB KUAKOCTH HY>KHO JOJHUTh B COCY[, YTOOBI 3aIIOJHUTH €0 10BEpXY?

o
\4

5. Tlmomanas 60k0BO# MoBepxHOCTH MIHHIpa paBHa 80z , a BeicoTa — 8 . HaliauTe nuamerp
OCHOBAHUSL.

BAPUAHT 2
Yacrs |.

1. Vxkaxure HauOosblee 3HaYeHUE GYHKIUU y = - 3 — 2COS X.
Omeem.

2. Haiigute npousBoaHyo QyHKIHUU y = e ~* + X2

1) y=-e*+x? 3) y=-e ¥+ 2x
2) y'= e *+2x 4)y' = e *-2x

U

y Ha pucynke u3o6paxeH rpapuk

A\ y = f(x) dynxuun y = f(x),

\ " .
5 J |\ \ - omnpeaenéunoi Ha (-2; 12).
0 x| | HalianTe Konm4ecTBO TOUEK, B

\ I \ KOTOPLBIX KaCaTClIbHaA K

rpaduky QyHKIUU
napajuiesibHa IpsiMoi y = -D.

3.
4 Ha pucynke n3o0paxen rpaduk
AR\ npou3sBoaHOM Gpyaknuu y = f(X),
+ \ 1 po onpenenénHoit Ha (-8; 3). Haliqure
0 3 TOYKY 3kcTpeMyMa dynkimu f(X)
\\ N Ha oTpe3ke [-5; 2].
A A €2

4.
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v v =F Ha pucynke n3o0paxeH rpadux

i y npousBoaHoM GyHkimu y = f(X),
] e omnpenenénHon Ha (-5; 7).
= o - > | B kakoii Touke orpeska [-4; 2] f(x)
y.4 IIPUHUMAET HAUMEHBIIIEEC 3HAYCHHUE.
/N N/

Yacts |l. 3anmummre 000CHOBAHHOE PELIEHUE U OTBET.

1. Haitaure nepsoobpasuyio F(X) ¢yrxmuu f(X) = e~ 2 + 4x, ecnu rpaduk neppoo6paszHOii MPOXOUT
yepe3 Touky M(2; -10).

2. B ciydaiiHoM 3KcriepuMeHTe OpocaroT J1Be UrpajbHble KocTH. Haiinnte BepoATHOCTh TOTO, YTO B
CyMMe€ BBINAJAET 5 0OYKOB. Pe3ynbrar oOKpyriaure 10 COTHIX.

3. Teno BHKETCS MPAMOIHHEHHO 1o 3akony X(t) = 3t* - 263 +1
(X B MeTpax, t B cexynnax). Haitaurte ero ckopocTs B MOMEHT BpeMeHH 1 = 2,

4. YrinoBo# k03 dumeHT kacaTeabHON K TpaguKy GyHKINU
f(X) = 7x? — 2x + 1 paBen 26. Haiinure aGcuuccy TOUKM KacaHHUs.

5. Jlana pynkuus f(x) = x3- 3x%+ 4. Haiigure:
A) IpOMEXKYTKHM BO3pacTaHus M yObIBaHUS (DYHKIINH;
b) Toukn MakcuMyMa ¥ MUHUMYMa QYHKIIUY;
B) nanbosnbiiee 1 HauMeHblee 3HaYCHUS QYHKIIUU
na otpeske [0; 4] .

6. Haiinure momans GUrypsl, orpaHHuEeHHON TpapuKOM QYHKIIUH
f(x) = x? - 6x + 10, mpsaMBIME X = -1, X = 3 1 0CbI0 abcIuce, H306pa3uB PUCYHOK.

7. Haiinure Bce perenus ypaBHEHUs COS 2X + Sin? X = COS X, mprHayiekarine otpesky [-m; .
p yp p PE3KY

Yacrts |ll. 'eomerpus.

1. Touku M u N pacnonoxxensl Ha peOpax kyda. OTMeTbTe U 0003HaYbTE TOUKH, B KOTOPBIX MpsiMast
MN nepecekaeT npsimbie, coaepxaline Ipyrue peopa Kyoa.

2. Pagmyc ocHOBaHMS HMJIMHIpPA paBeH 4 CM, BBICOTA B JiBa pa3a OOJIbIIe JITMHBI OKPYKXHOCTH
ocHoBaHus. Haliute o0bem munuHapa.

3. BrbIcoTa nmpaBUIEHON YETHIPEXYroJIbHON MUPaMUIbl paBHA 6 CM U 00pa3yeT ¢ OOKOBOM TPaHbIO Yroi

30° Haitaute 06beM MUPaMIIBL.
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4. llwnuHap BOHCaH B IPSIMOYTOJIbHBIN Mapanenenumnes. Pajgnyc ocHOBaHUS U BbICOTA IMJIMHIPA

paBHbl 6. Halinute o0beM napanienenunesa.
5. JluameTp OKpYKHOCTH OCHOBaHUS IIIMHIpA paBeH 20, oOpa3yromas nuianHapa  paBHa 28.
[ImockocTh mepecekaeT ero OCHOBaHUS 10 XopaaM uHbI 12 u 16. HaiiauTe TanreHc yria Mexay
3TOM MIOCKOCTBHIO U INIOCKOCTHIO OCHOBAHUS LIMJIMHPA.
[TpenonaBaTens /A.C. baxxuna/
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Pe3yabTarsl 0OCBOCHUA:

Pe3ynbrarel o0yueHust
(JIMYHOCTHBIE, METAINIPEAMETHBIC, MPEAMETHBIE)

@DopMBbI U METOJBI KOHTPOJISI U OLICHKU
pe3yabTaTOB OOYUEHHUS

* TUYHOCMHbBIX:

- c(OPMHPOBAHHOCTh NPEACTABICHUN O MaTeMaTHKE Kak
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE MOJCIUPOBAHMSA
ABJICHUH U NIPOLIECCOB, UJIEAX U METOIaX MATEMAaTUKH;

(dbponTanpHAs Oecena;

MpaKTUYECKUE 3aHATUS (110
TeMaM);

BHEAYIUTOpPHAsS
caMmocTosiTeNnbHas paboTa yuebHas
TMCKYCCHsI, KOHTPOJIbHAsI paboTa,
MIPOMEKYTOUHAS aTTECTALUs

- NIOHMMaHHE 3HAaYMMOCTU MAaT€MAaTHUKU JJI1 HAy4HO-
TEXHUYECKOTI'0 Mporpecca, chOpMUPOBAHHOCTD
OTHOILEHHUS K MAaTEMAaTUKE KaK K 4acTH
00111€4esI0BEYECKON KYJIbTYPbI Ue€pe3 3HAKOMCTBO C
HCTOPUEN pa3BUTHUS MAaTEMATHUKH, 3BOJIIOLIUEN
MaTEMaTHUYECKUX UIIEH;

(dbpoHTanpHas Oecena;

IpaKTHYeCKUe 3aHATUA (10
TeMaM);

BHEAyIUTOpHAs
caMmocTosiTeNnbHas paboTa yueOHas
JUCKYCCUs, KOHTpOJIbHas paboTa,
POMEKYTOUHAS aTTECTAIIUS

- pa3BUTHE JIOTUYECKOTO MBILIJIEHUS, TPOCTPAHCTBEHHOI'O
BOOOpaKEHUS, AITOPUTMHYECKON KYIbTYPhI, KPUTUIHOCTH
MBIIUICHHUS HAa YPOBHE, HE0OX0IMMOM JIsl Oy mytien
po(heCCHOHATTLHOM e TEIIbHOCTH, JUIS TTPOIOJKCHHUS
o0pa3oBaHus U caMOOOPa30BaHMUS;

(dbpoHTaNBbHAS Oecena;

PAKTHYCCKHUE 3aHATUS (10
TEMaM);

BHEAYTUTOPHAS
camocTosTeNnpHas paboTa yueOHas
JMCKYCCHsA, KOHTPOJIbHAs paboTa,
IPOMEKYTOYHAS aTTECTALUS

- OBJIAQACHHUC MATCMATUYCCKUMHU 3HAHUAMHA U YMCHUSMU,
HEOOXOAMMBIMH B IOBCETHEBHOM KH3HH, U1 OCBOCHHS
CMCKHBIX €CCTCCTBCHHO-HAYUYHbBIX JUCHUIIIIMH U
JHMCIUILIAH TPO(ECCHOHANBHOTO IUKJIIA, IS TOTYIeHHS
o0pa3oBaHMs B 00J1aCTAX, HE TPEOYIOMHUX YII1yOJIeHHOM
MaTeMaTHYeCKOM MOJIrOTOBKH;

(dbpoHTanpHas Oecena;

IpakTU4YecKHue 3aHATHs (110
TeMaM);

BHEAYAUTOpHAs
camocTosITeNnbHas pabota yueOHast
JMCKYCCHsI, KOHTpOJIbHAast padoTa,
MTPOMEKYTOUHAS aTTECTALIUS

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE
camM000pa30BaHuI0, HA MPOTSHKEHUN BCEH KU3HU;
CO3HATEJIbHOE OTHOIIIEHHE K HENPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIIEIIHOM npodeccuoHalIbHON U
0O0IIeCTBEHHOH 1€ TETbHOCTH;

(bpoHTanbHas Oecena;

MpaKTUYEeCKHEe 3aHATHS (110
TEMaM);

BHEAYJIUTOpPHAS
caMmocTosiTeNbHas paboTa yuebHas
JMCKYCCHS, KOHTPOJIbHAs paboTa,
IPOMEKYTOUYHAs! aTTeCTalus

- TOTOBHOCTBH U CITOCOOHOCTH K CAMOCTOATEIbHOM
TBOPYECKOI M OTBETCTBEHHOM J1€ATEIbHOCTH;

(dbponTanbHas Oecena;

NpaKkTUYecKHue 3aHATHs (110
TEMam);

BHEAYJIUTOpPHAs
camocTosTeNnbHas pabora yueOHast
JMCKYCCHsI, KOHTpOJIbHAast padoTa,
MTPOMEKYTOUHAS ATTECTAIUS

- TOTOBHOCTH K KOJUIEKTUBHOM padoTe, COTPYTHHUYECTBY
CO CBEPCTHHKAaMHU B 00pa30BaTEIHHOM, OOIIECTBEHHO
NOJIE3HOH, Y4eOHO-HCCIe10BaTeNbCKOM, TPOSKTHON U
IpYTUX BUIAX AESITEIBHOCTH,

(bpoHTanbpHas Oecena;

MPaKTUIECKHE 3aHATHS (T10
TEMaM);

BHEAyIUTOPHAS
camocTosITeNbHasl paboTa yueOHas
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JMCKYCCHsI, KOHTpOJIbHast padoTa,
IPOMEKYTOUHAs aTTeCcTalus

- OTHOIIICHHE K MPO(eCcCHOHANBHOMN NeATEeTPHOCTH KaK
BO3MOXXHOCTH YYacCTHS B PCIICHUN JIMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBECHHBIX, OOIIEHAIIMOHATBHBIX
npo0Jem;

(bpoHTanpHas Oecena;

HpaKTHYECKHE 3aHATUS (T10
TeMaM);

BHEAyIUTOpHAs
caMmocTosiTenbHas paboTa yuebHas
IHMCKYCCHSl, KOHTPOJIbHAs paboTa,
MPOMEKYTOUHAsI aTTECTALIUS

° MemanpeOMemetx:

- YMCHHC CaMOCTOATCIILHO ONPCACIIATh LCINU
JCATCIIBHOCTH U COCTABJIATH IIJIaHbI ACATCIIBHOCTH,
CaMOCTOATCIIBHO OCYIICCTBJIATh, KOHTPOJIMPOBATH U
KOPPEKTHUPOBATE ACATCIBHOCTD, NUCIIOJIb30BAThH BCE
BO3MOJKHBIC PECYPCHI AJId JOCTUXKCHUA IMTOCTABJICHHBIX
ueneﬁ " pfain3aliu IJIaHOB ACATCIbHOCTH, BBI6I/IpaTI)
YCIICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYyAllUAX,

(dbpoHTanbHas Oecena;

HpaKTHYECKHE 3aHATUS (T10
TeMaM);

BHEAyIUTOpHAs
caMmocTosiTeNnbHas paboTa yuebHas
IHMCKYCCHSl, KOHTPOJIbHAs paboTa,
IPOMEKYTOUYHASI ATTECTALUS

- YMEHHE MPOYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATH B
MPOIIECCE COBMECTHOMU JEATEIbHOCTH, YUYUTHIBATh
MO3UIUH JIPYTHX YYACTHUKOB JAEATEIbHOCTH, 3PPEKTUBHO
paspemaTh KOH(JIUKTHI,

(dbpoHTaNbHAS Oecena;

PAKTHYCCKHUE 3aHATUS (10
TEMaM);

BHEAYTUTOPHAS
camocTosTeNnpHas paboTa yueOHas
JTUCKYCCHSI, KOHTPOJIbHAsI paboTa,
IPOMEKYTOYHAs aTTECTALUS

- BJIQJICHUC HaBBIKAMU ITO3HABATEILHOM, y4eOHO-
UCCJIEIOBATENLCKOM U MMPOEKTHON AESITENbHOCTH,
HABBIKAMU pa3peIIeHus MpoosieM; CliocOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOUCKY METO/I0B
pelieHus: MpakTUYECKHUX 3aJ1a4, MPUMEHEHHUIO Pa3IuYHBIX
METOJIOB MO3HAHUS;

(dbpoHTanbpHas Oecena;

MpaKTHYECKHe 3aHATUA (110
TeMaM);

BHEAyIUTOpHAsS
caMmocTosiTeNnbHas paboTa yueOHas
JUCKYCCUs, KOHTpOJIbHas paboTa,
MTPOMEXKYTOYHAS ATTECTAIIHS

- TOTOBHOCTB M CITIOCOOHOCTB K CAMOCTOSITENIbHON
MH(OPMallMOHHO-TIO3HABATENBbHOM JIEATEIbHOCTH,
BKJIIOUYAsl YMEHUE OPUEHTUPOBATHCS B PA3INYHBIX
MCTOYHUKAX UH(OpMaLUK, KpUTHUECKH OLICHUBATh U
UHTEPIPETUPOBATH HH(POPMAIHIO, ITOJTyYaeMYIO U3
Pa3IUYHbBIX HCTOYHUKOB;

(bpoHTanbHas Oecena;

MpaKTHYECKHEe 3aHATHS (110
TEMaM);

BHEAYJIUTOpPHAS
caMmocTosiTeNnbHas paboTa yuebHas
JMCKYCCHS, KOHTPOJIbHAs paboTa,
IPOMEKYTOUYHAs! aTTeCTalus

- BJIAJCHHUE A3BIKOBBIMU CPEACTBAMU. YMCHHUCE SCHO,
JIOTUYHO U TOYHO HU3JiaraTb CBOIO TOYKY 3pCHUI,
HCIIOJIB30BAaTh AACKBATHBIC A3bIKOBBLIC CPCACTBA,

(dbponTanbHas Oecena;

NpakTUYecKHue 3aHATHs (110
TEMam);

BHEAYAUTOpHAs
camocTosTenbHas pabora yueOHast
JMICKYCCHsI, KOHTpOJIbHast padoTa,
MTPOMEKYTOUHAS ATTECTALIUS

- BJIa/ICHUE HaBbIKaMU IM03HABATEIbHOU pedIeKCHH KaK
OCO3HAHUs COBEPIIAEMBIX ACHUCTBUN U MBICIIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAaHUM, TPAHUL] CBOETO
3HAHMS U HE3HAHUS, HOBBIX I103HABATENbHBIX 3a/1a4 U
CPENCTB ISl UX JOCTUKEHNUS,

(dbponTaNBHAS Oecena;

MPaKTUYECKHE 3aHATHS (110
TEMaMm);

BHEAYJIUTOpPHAs
camocTosTeNnbHas pabota yueOHast
JIMICKYCCHsI, KOHTpOJIbHast padoTa,
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MPOMCIKYTOYHAS aTTCCTAlIHA

- LeJCYCTPEMIICHHOCTD B ITOMCKaX U IMPUHATUU PELICHU,
CO00pa3UTEIBbHOCTD U UHTYUIMS, Pa3BUTOCTh
IPOCTPAHCTBEHHBIX MPEJICTABICHUH; CHOCOOHOCTh
BOCIIPMHUMATh KPacoTy ¥ FTapPMOHHIO MUDA;

(dbponTaNbHAS Oecena;

[IpaKTUYECKHE 3aHATHUS (110
TeMaM);

BHEAYIUTOpPHAsS
caMOCTOATEIbHAs paboTa yueOHast
JUCKYCCHSI, KOHTPOJIbHAs paboTa,
IPOMEKYTOYHAS aTTECTALUS

* NPEOMEmHbIX .

- c(pOpMHUPOBAHHOCTH MPEACTABIECHUI O MaTeMaTHKe Kak
YaCTH MUPOBOU KyJIbTYpPbl U MECTE MATEMaTUKU B
COBPEMEHHOM LMBUIIN3ALIUY, CLIOCO0AX ONMUCAHUS BJICHUN
peaIbHOTO MUpa Ha MATEMaTUYECKOM SI3BIKE;

(dbponTanpHAs Oecena;

MIpaKTUYECKHE 3aHATUsL (110
TeMaM);

BHEAYIUTOpPHAsS
caMOCTOSATENIbHAsI paboTa yueOHas
TUCKYCCHSI, KOHTPOJIbHAsI paboTa,
IPOMEKYTOYHAs aTTECTAIUS

- c(hOpPMHUPOBAHHOCTH MPEACTABICHUI O MATEMATHUECKUX
MOHSTHUSX KaK BOXKHEHIIIMX MAaTeMaTUYECKUX MOJEISX,
MO3BOJISIOIIUX OMKUCHIBATh M U3y4aTh Pa3HbIE IPOLIECCHI U
SIBJICHUS; TOHUMAaHKE BO3MOKHOCTH aKCHOMATH4ECKOT0
MOCTPOEHUS MAaTEMATHUYECKUX TEOPHil;

(dbpoHTanbpHas Oecena;

MpaKTHYECKHe 3aHATUA (110
TeMaM);

BHEAyIUTOpHAsS
caMmocTosiTeNnbHas paboTa yueOHas
JUCKYyCCUs, KOHTpOJIbHas paboTa,
POMEKYTOUYHAS ATTECTAIIUS

- BJIQICHUC MCTOJAaMU JJOKa3aTCJIbCTB U aJITOPUTMOB
pelICHuA, YMCHUC UX IPUMCHATH, IIPOBOANTDH
JAOKAa34aTCJIbHBIC PACCYKACHUS B XOAC PCHICHUS 3a1aY;

(dbpoHTanbpHAs Oecena;

PAKTHYCCKHUE 3aHATUS (T10
TEMaM);

BHEAYTUTOPHAS
camocTosITeNnpHas paboTa yueOHas
TUCKYCCHSI, KOHTPOJIbHAs paboTa,
IPOMEKYTOYHAS aTTECTALUS

- BJIAJICHUE CTaHAAPTHBIMU [IPUEMAMU PEIICHUS
palMOHAIBHBIX U UPPALMOHAIBHBIX, TIOKA3aTEIbHBIX,
CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U
HEPaBEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX IIPOrPAMM, B TOM YHUCIIE JUUIS IOMCKA ITyTH
pELICHNUs U WUIIOCTPALUY PELICHUS YPABHEHUN U
HEPaBEHCTB;

(dbponTanbHas O6ecena;

NpakTUYecKHue 3aHATHs (110
TEMaMm);

BHEAYAUTOpHAs
camocTosTenbHas pabota yueOHast
JMCKYCCHsI, KOHTpOJIbHAast padoTa,
MTPOMEKYTOUHAS aTTECTAILIUS

- ¢(OPMHUPOBAHHOCTb MPEACTABICHUN 00 OCHOBHBIX
MOHATUAX MAaTEMATUYECKOTO aHAIN3a U UX CBOMCTBAX,
BIIaJICHUE YMEHHUEM XapaKTepU30BaTh MIOBEICHUE
(GYHKIIMH, HCIIOJIb30BAHNE TIOYYEHHBIX 3HAHUH 1715
OIMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

(bpoHTanbHas Oecena;

MpaKTUYEeCKHe 3aHATHS (110
TEMaM);

BHEAYJIUTOpPHAS
caMmocTosiTeNbHas paboTa yueOHas
JMCKYCCHS, KOHTPOJIbHAs paboTa,
IPOMEKYTOUHAs aTTeCTalus

- BJIaJICHUE OCHOBHBIMH ITOHATUSAMH O IJIOCKUX U
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTypax, UX
OCHOBHBIX CBOMCTBaX; C(OOPMUPOBAHHOCTH YMEHUS
pacrno3HaBaTh reOMeTpHUYecKre (Uryphl Ha YepTExKax,
MOJIEJISIX U B PEAJIbHOM MHUPE; IPUMEHEHNE U3yUEHHBIX
CBOMCTB reoMeTpuueckux Guryp u Gopmys Jisi perieHus
TEOMETPUUECKUX 337a4 U 331a4 C NPAKTUYECKUM

(bpoHTanbpHas Oecena;

MPaKTUYECKHE 3aHATHS (TI0
TEMaM);

BHEAyIUTOpPHAS
camocTosITeNbHast paboTa yueOHas
JMCKYCCHS, KOHTPOJIbHAs paboTa,
MIPOMEXYTOUHAsl aTTeCTAIIUS
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COJIEpKAHUEM;

- c()OpMHPOBAHHOCTH MPEACTABIECHUH O Mpoleccax 1
SIBJICHUSX, IMEIOLUX BEPOSTHOCTHBIN Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pE€aJIbHOM MUDE,
OCHOBHBIX ITOHATHUSAX 3JIEMEHTAPHON TEOpUU
BEPOATHOCTEN; YMEHUM HaXOIUTh U OLICHUBATh
BEPOSTHOCTH HACTYIUICHUS COOBITUIH B MPOCTEHIINX
IIPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapAKTEPUCTUKN
CJIyYaHBIX BEJIUYUH;

(bpoHTanbpHas Oecena;

HpaKTHYECKHE 3aHATUS (T10
TeMaM);

BHEAyIUTOpHAs
caMmocTosiTeNnbHas paboTa yuebHas
IHMCKYCCHSl, KOHTPOJIbHAs paboTa,
MIPOMEKYTOUHAsI aTTeCTALUS

- BJIaJICHUE HABBIKAMU MCIIOJIb30BaHUA TOTOBBIX
KOMITBIOTEPHBIX IIPOrPAMM IIPH PELICHUH 3a1a4.

(dbponTanpHAs Oecena;

[IpaKTU4ECKHE 3aHATUS (110
TeMaM);

BHEAYIUTOPHAsS
caMOCTOATEIbHAs paboTa yueOHast
TUCKYCCHSI, KOHTPOJIbHAs paboTa,
IPOMEKYTOYHAs aTTECTALIUS

4. IkaJja oueHKH 00pa30BaTeJNbHBIX 10CTHKEHU I

Bamner KauecTBeHHas oneHka KonunuectBeHHas oLieHKa
91-100 OTJINYHO «5»
76-90 XOPOIIIO «»
61-75 YIIOBJICTBOPUTEIILHO «3»
MmeHee 61 HEY0BJIETBOPUTEIBHO «2»
ooiee 60 3a4TEHO
MeHee 61 HE 3a4TEHO

5. Hepeqeﬂb HCII0JIB3YEMbBIX MaTE€pPHUAJIOB, OﬁOpy}IOBaHI/Iﬂ u HH(l)OpMaHHOHHbIX HCTOYHHUKOB

7.2 Uugpopmayuonnoe obecneuenue peanusayuu npozpammol

Jnst peanmuzarnuu  mporpamMmbl  OMOMMOTEUHBIH (QOHI — QuiaMalia UMEeT — TeYaTHbIe WU
JJIEKTPOHHBIE 00pa30BaTeNIbHbIE PECYpPChl, PEKOMEHJyeMble MJisi HCIOJIb30BaHHUA B 00pa30BaTEIbHOM

poruecce
7.2.1 Ocnoenas numepamypa

1. AusreOpa m Havyasa maremaTuueckoro aHanuza : y4eOHuk / II.A. Anumos,}O.M. Komsrun, M.B.

Tkaues u ap..- M.: M. : TIpocsemienue, 2016, 2019.- 436¢.

2. Marematuka: anreOpa 1 Hauana Maremarndeckoro aHanusa. ['eomerpust 10-11kmaccel: yaeOHUK:

6a3oBbIit 1 yriryosnerHsiid ypoau /J1.C. AranacsH u ap.-M.: [Ipoceemenue, 2017, 2019.-255¢.

7.2.2 Dnekmponnwie pecypcol

1. Elibrary (H3B) htpp://elibrary.ru
OBC «BOOK.RU» https://www.book.ru
3. DBC «Opaiit» www.biblio-online.ru

N
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https://www.book.ru/
http://www.biblio-online.ru/

3BC «Jlanb» e.lanbook.com
CINC «KoHcynbTaHT ntocy

1.3 /lononnumenvnan numepamypa
bammvakoB, M.H1. MaTtematuka : yuebnuk / bammvakoB M.M. — Mocksa : KnoPyc, 2020. — 394 c.

https://book.ru/book/935689

Boromosnos, H. B. AnreOpa u Havana aHanusa: yaeOHOE MOCOOUe ISl CpeaHero mpodeCCHOHATBLHOTO
obpasosanus /H. B. Boromoios. - M.: FOpaiit, 2019. -240 c. https://biblio-online.ru/bcode/428057
[TotamoB A. I1. Jluneitnas anre6pa u aHATUTHYECKAs TEOMETPUS: YUCOHHUK U MPAKTUKYM JIJISi CPETHETO

npodeccuonansHoro oopazosanus / A. I1. [Toramos. - M.: FOpaiit, 2019. - 310 c. -https://biblio-

online.ru/bcode/437430

Tabnuna 4. MaTepuaibHO-TeXHIHUECKOE 00eCTIeYeHNE TUCITUTIIHEI

1?51 MatepuaabHO-TEXHHUYECKOE 00ECTICUCHHE 110 TUCIUTUTHHE

1. OoopyaoBaHNe YUEeOHOr0o Ka0uHeTa «MaTeMaTHUeCKHX JUCIHILINH)

1.1. - MI0CAJIOYHBIE MECTa MO0 KOJIMYECTBY 00YyJarOIIuXCs;

1.2. - pabouee MeCTO MPEIoIaBaTes;

1.3. - KOMILJIEKT y4eOHO-HarJIsAHbIX 10COOUI

2. TexHHYECKHE CPEACTBA 00VUEHHUSA

2.1 - KOMITBIOTEP C JIMIIEH3NOHHBIM IIPOTPAMMHBIM 00€CIIEYCHHEM U MYJIbTUMEIHA-
MIPOCKTOP

3. JlabopaTopusi ”HGOPMANMOHHO-KOMMYHHKAIMOHHBLIX CHCTEM

3.1. KOMIIBIOTEPBI;

3.2. -MHTEPAKTUBHAs JIOCKAa C JIMIEH3MOHHBIM MpOrpaMMHBIM  o0ecIieueHueM
MYJIbTUMEANA-TIPOEKTOPOM;

3.3. -KOMILIEKT Y4eOHO-HATJISJHBIX MocoOui
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http://yandex.ru/clck/jsredir?bu=2oc73o&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=7289.Ggk5Ir_p3MvNHhZACWZCT7xIGuysGqjuC5um1VhWeJiXNAzDZEPPb3oQrrnmq_EQ.9b0e6b70b0611fafb21f3f3b3a2638b1a136d63d&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdh55VB9hR14QS1N0NrQgnV16vRuzYFaOEfonWy7FGyiNGg1ulhLhX3_xzPQjp4wm5aUQ5aatgYWanzK14mT5VCL1JJm7OI7IOA0HLas6rvR9MMGkiYGuNdw,,&&cst=AiuY0DBWFJ5Hyx_fyvalFMvj1J6mvpfaR2DmSfQVxKCIO7MMs_PL36YN1EQh0JnaCLn46-xLqZRxzWaK6Pr-mNMnZEr3lcU1H1HYk_hP_otRa6vQvgwMwh7-z6tBqfnpunZKMdZTk5WLQWH8IfY0LPfiLYTC4nnvUMb5iE4BnHizkEnKNJnWXWKsWTkk-oT0Oi5JpyG-dbpx3kSIhUq5S6zPX2YCy1mW46eiSjedston6996mT-ZBXwNMTeSk47OfXF1pcr98y9I5uYDxREeSO49TpEqI9vk9taH68b2YUpnZ2bQDzXNHAwfWpvYAwBwasdzUFlxFHKell8wjPgwI-IeQzaRgeEqQ2loX5PSdkTpJTwhwehja-JFT1vXfBD3DAX02GiXo5Mz7w-damSnhuEPdX908V7hTeFxjhG4UMvxYkxMMsFw2jw5HKMDTs-bxT6CKz9HTnwDwnmSS0q8DCYDomQaEF2NJ7DJiw0tZVn5im8F616blrIfo4840ZscTJcDNIwXLOBRtvOp0y7Nix623l6OZJYYiteY95IS1SAllhIivh4QtNwBDjkHFL1BeiOgNSloFUItU8REYzTbNq91KALqiMfdwSw6CBzcI7vRAaUtsBLfMjYOBTed1UonesDzXf38VT22znYRr1TMSek12-W9Erlh3WagQVuYFErbMZk0oRzXk--rJl6eu9ehjmuW1qmFSssAiPYz63GvNdf0UKzr4Loj0Hnv8GJnm9iZE76WzUIx5-AmGFGprIaSsavemnesdbDnw_fGKqGSIq1ikN-z4V0Q68DkerYeZbue5j2yCH_HqmZMTeUbluTbnufZDmwXB8Bklv32eSTB1-zRztTf8QHDMdoOUUB-0FiJvPXuiCUW82ShfH9ykobfkzR63xPZZWWTjY4wlYxx6g,,&data=UlNrNmk5WktYejY4cHFySjRXSWhXSk9lUlMybUdMdXNqbjNUaVY1V05BZThmZjdwTDVsRmV6T0xWVTZ1Zi0yNFpMRTRnWFhxdVlwZ2VzbnZNNzJBc2pIMVk3QXVYdUYy&sign=788b450f38576dc4f09ec22e4768c6ce&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpjly_ySFdX80,&l10n=ru&cts=1571706769156%40%40events%3D%5B%7B%22event%22%3A%22click%22%2C%22id%22%3A%222oc73o%22%2C%22cts%22%3A1571706769156%2C%22service%22%3A%22web%22%7D%5D
https://book.ru/book/935689
https://biblio-online.ru/bcode/428057
https://biblio-online.ru/bcode/437430
https://biblio-online.ru/bcode/437430

