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1. OBHIASA XAPAKTEPUCTHUKA PABOUYEM [TPOT'PAMMBI YYEBHOM JUCIHUITINHBI
«MATEMATHUKA»

1.1. MecTo IMCHHUIIIIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHON NPOrPaMMbI:

YyeOuas qucuuiuinHa «MaTemMaTrukay sSBIsSETCS 0053aTeIbHON YaCThI0 MATEMAaTHIECKOTO U 00IIero
€CTeCTBEHHOHAYYHOTO IIMKJIa OCHOBHOM 00pa3oBaresbHOM mporpamMmbel B cootBerctBUH ¢ PI'OC mo
crenranbHocTH 08.02.01 CTpOoUTENBCTBO M AKCIUTyaTalUs 34aHUA U COOPYKEHUH.

VYuebnas nucuuruimaa MateMartrkay obecrneunBaeT GopMHUpPOBaHUE TPOPECCHOHABHBIX M OOIIHMX
komnereHui mo BceM BuaaM JaedarenbHocTd PI'OC mo cneumnanbHocTH 08.02.01 CTpouTenbcTBO U
JKCIUTyaTalus 31aHUA U COOPYKECHUM.

Oco6oe 3HaueHune JUCLUIUIMHA UMEeeT MPpH (POPMUPOBAHUM U PA3BUTUHM OOLIMX KOMITETEHIIMIA:
OK 01. BeiOupatsb criocoOsl perieHus 3a1au npodeccnoHalbHOM 1eATeNbHOCTH IPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02. Ocy1iecTBisiTh MOUCK, aHAJIN3 U UHTEPIpeTaIio nHOpMalny, He0OOXOIUMOMN Ui BBINOJIHEHUS
3aJja4 NpoQecCuoHaNbHOM NesATEIbHOCTH;
OK 03. [TnanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U IMYHOCTHOE Pa3BUTHUE;
OK 04. PaboTaTh B KOJJICKTHBE U KOMaH/IE, YPPEKTHBHO B3aUMOICHCTBOBATD C KOJUIETaMH,
PYKOBOJICTBOM, KJIINEHTAMU;
OK 05. OcymiecTBiasTh yCTHYIO U TUCbMEHHYIO KOMMYHUKAIMIO Ha TOCYAapCTBEHHOM S3bIKE
Poccuiickoit @enepanuu ¢ ya€ToM 0COOEHHOCTEH COMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;
OK 06. [TposiBASATH IpakIaHCKO-TTATPUOTHYECKYIO MO3UIINIO, JEMOHCTPUPOBATh OCO3HAHHOE MTOBEACHUE Ha
OCHOBE TPAJUIIMOHHBIX O0IIEUEI0BEYECKUX 1IEHHOCTEH;
OK 07, ConeiicTBOBaTh COXpaHEHUIO OKPYXKAIOIIIEH CPeIbl, pecypcocOepekeHuto, 3pheKTUBHO ACHCTBOBATh
B UpE3BBIYAITHBIX CUTYyAIIUIX;
OK 09. Mcnons3zoBaTh MHPOPMAILIMOHHBIE TEXHOJIOTHH B MpodeccuoHanbHOM aedarenbHocTh; OK
10. ITonp30BaThes MpodeccnoHaIbHON TOKyMEHTalNel Ha TOCYAapCTBEHHOM U MHOCTPAaHHOM
A3bIKaX;
OK 11. HUcnonp3oBarek 3HaHHUA 1O (PMHAHCOBOM TI'PAMOTHOCTH, IJIAHUPOBATh HPEIIPUHUMATEIBCKYIO
NesITENIbHOCTD B MPOQecCUOHANBHON cdepe.

1.2. llesb U UIAHUpPYeMbIe Pe3yJbTAThI 0CBOCHHS AU CHUILINHBI:
B pamkax nporpammsl yueOHOM JUCHUIUIMHBI 00yYarOIMMHICS OCBAUBAIOTCS YMEHUS U 3HAHUS

Kon, YMmennsa 3Hanusg

1K, OK

OKO1 - BBINOJIHATH HEOOXOIMMBbIE - OCHOBHBIX OHATHI 0 MaTeMaTH4eCKOM

0OKO02 HU3MEPEHUs U CBSI3aHHBIE C HUMU CHUHTE3€ U aHAJIN3€, TUCKPETHON MaTeMaTHKe,

0OKO03 DPACUETBI; - BBIUHCIAT TUIOLAH 1 TEOPHH BEPOSATHOCTEH U MaTeMaTHYECKON

OKo04 00BEMBI JIeTajIel CTPOUTEIbHBIX CTaTHCTHKS,

OKO05 KOHCTPYKIUH, 00bEMBI 3eMIIIHBIX PadoOT; ) OCE{ OBHBIX (I)OpM.}.m JU BRIHEICHIA
wiomaaen puryp 1 oo0bEMOB Tel,

OKO06

OKO07




OKO09 - MPUMEHSTh MaTEMAaTUYECKHE
0OK10 METO/JIbI JIJIsl pEIICHHUS
OK11 npodeccnoHaNbHbIX 3a1au.

UCTIOJIB3YEMBIX B CTPOUTEIHCTBE;
KOHCTPYKITUH, 00bEMOB 3eMIISTHBIX PabOT

2. CTPYKTYPA U COAEP)KAHUE YYEBHOU U CHUILIAHBI

2.1 O6bem yueOHOH JUCHUILUINHBI U BUABI Y4eOHOi#i padoThl

Ilpakmuueckoe 3anamue Ne 2. IlpumeHeHue 2
BEKTOPOB ISl pEIIEHUS] T'€OMETPHUUECKUX U
NPaKTUYECKHX 3a/1a4.

CamocrosiTeibHas padora odyuyarommxes: Nel 1
Pemrenue nmpukiiagHbIX 3a/1a4 ¢ UCTIOIH30BAHUEM
BEKTOPOB

Bup yueOHoii padoThl O0bém yacoB
O06BEM 00pa3oBaTeNbHOI POrPaMMBbI 64
B TOM YHCIIE!
TEOPETHYECKOE 00yUeHne 22
nmabopaTopHbIe PabOTHI -
MPAKTUYECKHUE 3aHATUS 24
caMOCTOsTeNIbHAs paboTa 10
KOHCYJIbTaIls 2
9K3aMeH 6
IIposepka 3nanuii ocywecmensiemcs: ¢ npuMeHeHuem petumunH2080t mexHoi02UuU.
IIpomedcymounas ammecmayus npoBOOUMCS 6 mpembem cemecmpe 6 popme
IK3AMEHA (KOMNbIOmMepHOe MeCmupoB8anue).
2.2. TeMaTH4ecKuii IJIaH U coep:KaHHe Y4eOHOH TMCIUTLIMHbI
HaumenoBanue Conep:xxanue yyeOHOro marepuana u ¢popmsi| O0bem Konwl
pa3iesioB U TeM OPraHu3alNU AeATeJHLHOCTH 00yYaloIUXCs B 4acaX | KOMIETEHIMIi,
(¢popmupoBanuio
KOTOPBIX
crnoco0cTByer
3J1eMeHT
NPOrpamMmbl
1 2 3 4
Paznenl. DiieMeHThI aHAJIUTHYECKOH reOMeTPUH 15/6/6/3
Coaep:xxanue yueOHOro MaTepuaJia: 2
1. Omnpenenenne BekTOopa. BekTtopsl Ha
IUDIOCKOCTM W B NpocTpaHcTBe. JIuHelHbIe
ofepaluu HaJl BEKTOpaMu
B ToM 4nciie NPpAKTHYECKHUX 3aHATHH 2
Ilpakmuueckoe 3anamue Ne 1. Beraucnenue 2
CKaJIIPHOTO MPOU3BEACHUS BEKTOPOB, MOMAYJIS
Tema 1. Bekmoput BEKTODPA U yIJIa MEXIY BEKTOPAMH. OKO01,0K02,
OmnpeneneHne pacCTOSHUS MEXKIY TOYKaMH U OKO05, OKO07,
KOOPJAWHAT CEPEeIUHBI OTpe3Ka 0K09, OK11.




Tema 2. Ypaeuenus
IIpameix na
naocKocmu u 6
npocmpancmee

Conep:xxanue yueOHOTro MaTepuaJia:

1.Bunbl ypaBHEeHU NPSIMBIX Ha TJIOCKOCTH U B
IPOCTPAHCTBE:  ypaBHEHHWE C  YIJIOBBIM
Koa(urmeHTom, obmee ypaBHEHHUE,
KaHOHUYECKOE U MapaMeTpUIecKoe, ypaBHEHHE

«B OTPE3KaAX»

B ToM umciie npakTHYeCKUX 3aHATHI

Ilpakmuueckoe 3anamue Ne 3. OnpeneieHue
B3aMMHOTO PACIOJIOKEHHUs] MPSMBIX W yIJa
MEX1y HUMH, PACCTOSTHUSI OT TOYKHU JI0 IPSIMOH.

CamocrosiTeibHas padoTa o0yqaromuxcs Ne2
CocraBineHue pa3aUYHbIX BHJIOB YpaBHEHUU
HPSAMBIX.

OK01,0K02,
OKO03, OK04,
OKO07, OK10.

Tema 3.
Kpuevie émopozo
nopaoka

Copepxanue yueOHOIro MaTepuaJa:

1. KaHoHMuYeckue ypaBHEHUS BTOPOTO MOPsiIKa.
IlocTpoeHne KpuUBBIX BTOPOro IOpSAKAa U
BBIYHMCIICHHE UX OCHOBHBIX JIEMEHTOB.

B ToM Yuc/ie IPaKTHYECKUX 3aHATHI

CamocrosiTesibHass padora o0ydyarommuxcs Ne3
[TpuBenenue ypaBHEHUI KPUBBIX BTOPOTO
nopsmKa K KaHOHI/I‘IeCKOMy BUAY U UX
MOCTPOEHUE.

OKO01, OKO03,
OKO05, OKO09,
OKI11.

Pa3gen 2. Borunuciaenue miomanaeii u oonémon 10/4/4/2

Tema 4. Inowaou
naocKux quzyp u
noeepxmuocmeii mein

Conep:xanue yueOHOIro MmaTepuaJa:

1. ITnockue ¢purypsl 1 IpOCTpaHCTBEHHbBIE
TeJa, UX OCHOBHBIE AyieMeHThI. [Tnomanu
IUIOCKUX (DUTYP U IJIOIIAIU IOBEPXHOCTH Tell

2

B ToM 4nciie NPpAKTHYECKHUX 3aHATHH

Ilpakmuueckoe 3anamue Ne 4. Pacuér nnomaaei
CTPOUTENIbHBIX KOHCTPYKLIUH.

CamocrosiTeibHas padora oOyuyaromuxces Ned
Pemenne MPAKTUYCCKUX 3aaa4 Ha BBIYUCIICHUC
IJIOMIAEH.

OKO1, OK02,
OKO03, OKO06,
OKO09.

Tema 5.
O0vémul men

Copaepixanue y4eOHOIro MaTepuaJa:
1. OcHoBHBIE (DOPMYNBI JUISI BBIYUCICHUS
00BEMOB MMPOCTPAHCTBEHHBIX TEII.

B ToM 4nciie NpaKTHYECKUX 3aHATHH

Ilpakmuueckoe 3anamue N5, Brruucienue
00BEMOB AeTaneil CTPOUTENbHBIX KOHCTPYKIIHA,
omnpezeneHue o0bEMa 3eMIISIHbIX paloT.

CamocrosiTeibHas padoTa odyuarommxcs: NeS
Pemenne MMPaKTUYCCKUX 3aaa4 Ha BBIYHUCIICHHUC
00BEMOB Te.

OKO01, OK02,
OK03, OKO04,
OKO05, OK09.

Pasznea 3. IuddepennuabHoe M HHTErpaJIbHOE UCUHMCIEHHE

22/8/10/4




Tema 6. Ilpeodennv
nocneooeame’in-
Hocmeil u

dynkyui

Conep:xanue yueOHOTro MaTepHaJia:

1. Onpenenenue YHCIIOBOU
nocnenoBarenbHoctd.  [lonsitue  mpexpena
nocieaoBaTenbHOCTH U (QyHKIUU. OCHOBHBIE
CBOICTBa IpeieoB. 3aMeyaTeabHbIe IPEIEIbI.

B ToM unciie npakTHYeCKUX 3aHATHI

Ilpakmuueckoe 3anamue Ne6. Brrunucinenue
NpEeJIeNIOB MOCEeI0BATeIbHOCTEH U (DYHKIHMA ¢
IIPUMEHEHHUEM PA3JIIMYHBIX METOJOB.
HccnenoBanne (QyHKIMH Ha HENPEPHIBHOCTD,
OIIpEIEJIEHUE TOYEK PA3PhIBA.

CamocrosiTeibHass padota o0y4yarommxcest Ne6
HccnenoBanne (yHKIMUM HAa HEMPEPHIBHOCTh U
CXeMaTHYHOE TOCTpoeHue rpaduka QyHKIHH.

OKO1, OK02,

OKO03, OK04,

OKO05, OKO06,
OKO09.

Conep:xxanue yueOHOTro MaTepHaJia:

1. Onpenenenue Mpou3BOIHON DYHKIIUU.
OcHoBHbIe TIpaBuiIa TudhepeHITUPOBaHUS.
Tabmuma mpou3BOHBIX OCHOBHBIX
aneMeHTapHbIX (yHKIud. [IponsBogHas

Tema 7. Boiuucnenue u
npumeHeHue
npouU3600HOI

CJIOHOU (DYHKITUH, IPOU3BOIHBIC BBICIIIHX
HIOPSIIKOB.

B ToM yuncae MPAKTUYIECCKUX 3aHATHH

IlIpakmuueckoe 3anamue Ne 7. CocTaBneHue
yYpaBHEHMsI KacaTeJIbHOW U HOPMaJIH.
OmnpeneneHue SKCTPEMYMOB (DYHKIIHH.
Beruucnenne HaubobIero 1 HaMMEHbIIEro
3HaYeHUH PYHKLUHU HA 33JJaHHOM OTpE3KE.

Ilpakmuueckoe 3anamue Ne 8. IlpumeHenue
NPOU3BOIHON K MCCIIEIOBAHUIO (PYHKIINHU U JUIS
HaXO0XJICHUA HanuJIy4ymero pemiCHuA B
MPUKJIAAHBIX 3aaa4dax.

CamocrosiTeibHass padora oOyuyarommxcst Ne
7. WccnenoBanne (PyHKIIMU W TOCTpPOCHUE €&
rpaduxka.

OKO01, OKO02,
OKO03, OKO04,
OKO05,  OKOe,
OKO09, OK 011.

Tema 8.
Heonpeodenén- nutit
unmezpan

Copaepixanue y4eOHOIro MaTepuaJa:

1. Heonpenenéuuelii uHTErpas, €ro
cBoiicTBa. Tabnuiia mMpou3BOIHBIX OCHOBHBIX
3JIEeMEHTaPHBIX (PYHKIIHUHA.

B ToM 4unciie NPpaKTHYECKUX 3aHATHH

Ilpakmuueckoe 3anamue Ne 9. Bwruucienue
HEONpeneNEHHBIX UHTETPATIOB METOJOM 3aMEHBI
MePEMEHHBIX U C TTOMOIIBI0 HHTETPUPOBAHUS 110
YaCTSIM.

OKO01, OK02,

OKO03, OK04,

OKO05, OK06,
OK09




CamocrosiTeibHas padora o0yuyarommxcs: Ne§
IIpumeHeHue pasiIUYHBIX ~ METOIOB
HHTErpUPOBAHUS.

Tema 9.
Onpeoenénnotii
uHmezpai.
Butuucnenue

Copaepxxanue yueOHOro MaTepuaJa:
IIpuMeHeHne onpenenéHHOro HHTerpaa K
BBIYHMCIICHUIO MJIOUIAIeH IIIOCKUX (GUryp u
BBIUUCIICHUIO 0OBEMOB.

B ToM umciie npakTHYeCKUX 3aHATHI

Ilpakmuueckoe 3anamue Ne 10. Iloctpoenue
KPUBOJIMHEMHOW TpaIeuu IIOMAAeH MIIOCKUX

dburyp.

CamocrosiTeibHass padora odyuarommxcst Ne9
[TpumeneHne omnpenenéHHOro MHTErpana i
pELICHHUS TEOMETPUUECKUX U (PU3UUECKUX 3a]1aU.

OKO01, OKO02,

OKO03, OK04,

OKO05, OKO06,
OKO09

Pasnen yeTBépThlii. OCHOBBI TEOPHH BEPOSAATHOCTEN H MAaTEMAaTHYECKOM

craTucTuku 9/4/4/1

Tema 10.
Bepoamnocmy
OcHogHble meopemul
meopuu
eepoamuocmen

Conep:kanue  y4eOHOro MaTepHaJa:
Crnyuaiinble coObITHS, UX BUJIBL. BepoaTHOCTD
CJIy4aifHOro COOBITHSI, CBOWCTBA BEPOSATHOCTH

2

B ToM 4uc/ie NPaKTHYECKUX 3aHATHI

Ilpakmuueckoe 3anamue Ne 11. Bpluucinenue
BEPOSTHOCTEH CIIOKHBIX COOBITHI. Teopembl
CIOXKEHHUS W  YMHOXCHUS  BEPOATHOCTEH.
dopmyna TMOIHON BeposATHOCTH U Qopmyia
bepnymnu.

CamocrosiTesibHasi  padora o0yuyaruuxcs
Nel( Hcrmonb3oBaHUE BEPOSTHOCTHBIX METOOB
JUTSL PEIICHUST TTPUKJTATHBIX 3a]1ad.

OKO01, OKO02,
OKO03, OK04,
OKO05, OKO06,
OKO09, OK11

Tema 11.

Ocnoent
YecKoil Cmamucmuku

mamemamu-

Copepxxanue y4eOHOIro MaTepuaJa:

1. 3amaun MaTeMaTUYEeCKON CTATUCTUKHU.
['enepanbHas U BEIOOpOYHAs CTATUCTUYECKUE
COBOKYIHOCTHU. BpIOOpOUHBII MeTOI.
BpluncieHune 4uciIoBbIX XapaKTEPUCTHK.
Boi6opounas cpeansis. Uucnossie
XapaKTepUCTHKU BBIOOpOUHOIl cpeaneil. YacTora
BbIOOPOYHOI cpeiHeH.

B ToM 4nciie NPpAKTHYECKHUX 3aHATHH

Ilpakmuueckoe 3anamue Ne 12. CocrtaBieHue
CTAaTHCTUYECKOTO  pacIpeleieHus  BBIOOPKH,
MOCTPOCHUE MOJIUTOHA ¥ TUCTOTPAMMBEI.

OKO01, OK02,
OKO03, OK04,
OKO05, OKO06,
OKO09, OK11

Koncynomauyusn

Ilpomesrcymounasn
ammecmayus

IK3amen (2 uaca -Koncyromayus)

Hmoezo:

66

B TOM YHCJIC:

meopemuueckoe o6yuenue npakmuieckue
3anamusn

camocmosamesibHaA pa6oma oﬂyualomuxc;l
KOHCY1bmauui

22
24
10




npomescymounas ammecmauus (IK3ameH)




3. YCJIOBUS PEAJIM3AILIMHA ITPOTPAMMBI YYEBHOM JUCIATLIMHBI

3.1. /lna peanuzayun npozpammol yueoHol OUCUUNTUHBL RPEOYCMOMPEHDL C1e0YIOujUe CheyUudibHble
nomeujenus:

1. KabuHeT MaTeMaTHKH, OCHAIIIEHHBI 000py/10BaHUEM:

1. KaOuner MaTeMaTHUKH, OCHAIEHHBIN 000Py10BaHHEM

- MOCAJI0YHBIC MECTA 10 KOJIMYECTBY 00YJarOIIUXCs (CTOIBI, CTYJbS 110 YKCITY TIOCAIOUHBIX MECT); - pabodee
MECTO TperoaBaress (CToJ, CTy);

- y4eOHO-METOJUYECKUH KOMILICKC IO JUCHUILIUHE (padovre MporpamMmbl, KalleHJIapHO-TEeMaTHYEeCKUE
TUTaHBI, Pa3padOTKU YPOKOB I10 AUCIUILINHE, YIeOHO-METOINYeCKOe 00ECTICYeHHE K KaXKIOMY YPOKY, B T.4.
MPE3EHTAIMH K YPOKaM, KOMIUIEKT BHIEOYPOKOB, KOMIUIEKT KOHTPOJIbHO-OIIEHOYHBIX CPEACTB U Jp.);

- TaOJINIIBI, JIAKATHL, - YYCOHUKH 110 MATEMATHKE; ¢ TEXHHYECKHUMH CPeCTBAMH 00y4YeHUsI:

- KOMITBIOTEP C JTUICH3NOHHBIM MPOrPaMMHBIM 00€CIICUCHHIEM;

- BJICKTpOHHAs 6a3a HOPMATUBHOM IOKYMEHTAIINN;

- MYJIbTUMETUATIPOCKTOP;

- HHTEPAKTUBHAS JIOCKa

3.2. Ungpopmayuonnoe obecneuenue peanuzayuu npozpammol

Jlis peanmuzanuu mporpaMMbl OMOIMOTeUHBIH (OoH (PrMana UMeeT eYaTHbIC U/ WiTH
ANEKTPOHHBIE 00pa30BaTeIbHbIe U HHPOPMAIIMOHHBIE PECYPCHI, PEKOMEHyeMbIE JIJIsl HCTIOIb30BaHU
B 00pa3oBaTebHOM IMpoIiecce.



3.2.1 Ileuammnvwie uzoanusn

1. Maremaruka: yueonuk/B.I1.I'puropses, T.H. Cabyposa. - M.: Akagemus, 2017.-367 c.

OcHOBHbIE HCTOYHHKH:

1. Bbammakos, M.W. Maremaruka : yueOnuk / baimmakoB M.U. - Mocksa : KnoPyc, 2020. - 394
c.- (CIIO). - ISBN 978-5-406-01567-4. https://book.ru/book/935689

2. BoromonoB H. B. AnrebOpa um Hadana aHaim3a
npodeccuonabHOro oopazosanus / H. B. boromosnos.- M.: IOpaiit, 2019. - 240 c. - (IlpodeccuonanpHoe
obpazosanmue) https://biblio-online.ru/bcode/428057

3. [oramnos A. I1. Jluneiinas anreOpa U aHaTUTHYECKAs TEOMETPUS: YIeOHUK U MPAKTUKYM ISt
cpenHero mnpodeccuoHanbHoro obpazoBanmst / A. II. Tloramom. - M.: IOpaiit, 2019. - 310 c. -

yuebHOe TOocoOMe sl CpPeaHEro

(TTpodeccronansroe odpazoBanue) https://biblio-online.ru/bcode/437430 UuTepHeT - pecypcehbli:
3bC «BOOK.RU» https://www.book.ru
3BC «Opaiit» www.biblio-online.ru
3bC «JIAHb» https://e.lanbook.com

7.4 Kaopoeoe obecneuenue oopazosamenvHozo npouecca no OUCYUNIUHE:

TpeGoBanus k KagpoBoMy obecIieueHNIo 00pa30BaTEIBHOIO MpoIecca:

O HaJIMYKUEC BBICHICTO MATEMATHUYCCKOI'O 06pa3OBaHI/I$I, COOTBCTCTBYROLIICTO HpO(bI/IJ'IIO JUCIHHUITIIINHBI
«MaremaTukay.
g OTIBIT MEIarOTMYECKOH JIeATEIHHOCTH TI0 COOTBETCTBYIOIIEH TPO(ECCHOHATTLHOM MOATOTOBKE.
O CTAXXUPOBKA B pOACTBCHHBIX 06p330BaTeJ'H>HLIX YUPCKACHUAX 1 pa3 B 3 roaga.
T1/T1 damunus, ums, Kakoe Vdenas creneHp U Crax OcHOBHOE YcnoBus
OTYECTBO, 00pa3oBaTenbHOE ydeHoe (TIoueTHoe) Hearorun4eckou MECTO NPHUBJICYCHUS K
JIOJDKHOCTB IO yupexKACHHUC 3BaHUE, (Hay4HO- paboThI, eIarornaeckomn
IITATHOMY OKOHYMII, KBaJH/I(bI/IKaL[HOHHaH MeIarormdecKoi) IOJDKHOCTh IeSITEIILHOCTH
pacrucaHuio CIENUAIBHOCTD KaTeropus paboThI
Yccypuiickuii [IpenomaBartenns
yp N perion . Ddunnan
1 BakuHa AHHa TOCYapCTBCHHBIN nepBon 1570eT BIYAC B IITATHBIA
CepreeBHa TeJ1arOr NIeCKUI KBaJIM(QUKALMOHHOH
T r. Apteme
urcruryT (YITIN) KaTeropuu
‘ No ‘ XapaKTepHuCTHKA IeJJarOTHIECKUX PaOOTHUKOB
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4. KOHTPOJIb Y OIEHKA PE3YJIbTATOB OCBOEHHMS YYEFHOU JUCHUILIAHBI

41 KoHTpoib U OLEHKa
MpenojiaBaTesieM B MPOLECCe TMPOBEACHUS NPAKTUYECKUX 3aHATUH, TECTUPOBAHUSA,

pEe3yNbTaTOB OCBOCHHSI Y4eOHOW JUCIUIUIMHBI  OCYIIECTBIISICTCS

BBIITOJIHCHU A

O6y‘13,IOH.[HMPIC51 UHAUBUAYAJIbHBIX BaI[aHI/Ifl, KOHTPOJIbHBIX pa60T n HCCHCHOB&HHﬁ.

PesyabTaTnl 00yueHus

Kpurtepun onenkn

MeToabl oIeHKH

3HaHud:

0OoCHOBHBIX ITOHITHH O

MaTE€MaTU4eCKOM CHHTE3E U
aHanu3e, JUCKPETHON
MaTeMaTHKe, TEOPUU
BEPOATHOCTEN U
MaTeMaTU4YeCKOn

CTaTUCTHUKE;

0 oCHOBHBIX (OPMYIT AJIst
BBIUMCIICHUS MIoutaaeil puryp u
00BEMOB TeJ, UCTOIb3yEMBbIX B
CTPOMTEIIBLCTBE;

O JlemoHcTtpupyet
OlpeieNeHus OHATHH ,

BIIQJICHUE METO/IaMU
MaTeMaTUYeCKOro aHajim3a

Y CHUHTE3a, TUCKPETHOMN
MaTeMaTUKH, TEOPUHU
BEPOSATHOCTEN U
MaTEeMaTUYeCKON CTaTUCTUKH;
0 CtpouT MaTeMaTu4ecKyro
MoJieJIb PO eCCHOHATBHON
3aJlauM U BEIOUpAET
ONTUMAaJbHBIN METOJ| PEILICHHUS;
a OnuceiBaeT  OCHOBHBIE
METO/1bI BBIYMCIICHUS
ionaaen u o0bEMOB;

0 TectupoBanue;

O oueuuBanue
KOHTpPOJIbHBIX padoT,
MPaKTUYECKHUX padoT,
UHIUBHUIyJIbHBIX 33aHUIA;

YMmenus:

0 BBIIOIHATE HEOOXOMUMEIE
MU3MEPEHMS U CBSA3aHHBIE C HUMHU

pacyeThl;

0 BbMUHCHATH IUIOOIATU U
00BEMBI JieTajieil CTPOUTETBHBIX
KOHCTPYKLHUH, 00BEMBI
3eMJISIHBIX padoT;

0 npuMeHATh MaTeMaTHYECKHe
METOBI JUIsl peIICHHS

npodeccCHOoHANBHBIX 3a]1a4;

O Ilpumensier Tabauiy
MIPOM3BOJHBIX U UHTErPAOB, UX
CBOMCTBA JUIs
nudepeHpoBaHus 1
MHTETpUPOBaHUs (QYHKIUI;

0 Hccnenyet peanbHbIe
MPOLIECCHI C TIOMOIIIbIO
IIPOU3BOHOM;

O PaccuuTsiBaer

IUIOINAAN U OOBEMBI
CTPOUTENIBHBIX KOHCTPYKLUH,
00BEMBI 3eMJISIHBIX PaloT ¢
HCIIOJIb30BaHNUEM
ONpEAEIEHHOrO UHTErPaa;

O Ilpumensier
BEPOATHOCTHBIN METOJ ISt
ONMCAHUS PEAIbHBIX
IPOLIECCOB.

O Ouenka
VHIUBUIYAIbHBIX 3aJaHUM,

O ITnceMeHHBIE U
YCTHBIE OMTPOCHI
00yJaromuxcs;

0 Ouenka
CaMOCTOSITEIIbHBIX Pa0oT.

4.2. OneHka HHAMBUAYAJIbHBIX 00Pa30BaTEJbHBIX JOCTHKEHHUI M0 pe3yJIbTaTAM TEKYIIEro KOHTPOJIA

U MPOMEKYTOYHOM ATTECTAllUM C IPMMEHEHHEM PEHTHHIOBOM TEXHOJIOTHH




Bcero 6amnos 100
Ne
n/n HaumenoBanue pabot Texymas arrecranus ot 0 1o Cenectposas aTrectauis ot 41
40 6amnoB (1-8 Henens) Ao 100 baos (9-16
HEJIEIsT)
Onenka Onenka Onenka ypoBHs Onenka
YPOBHA KOMIIETECHIIN I OCBOEHUSI KOMIIETEHLINI
OCBOEHUS 0o0y4aromuxcst | AUCUUIUIMHBL | OOY4YaroIIMXCs
JUCITUTUIAHBI
1 | Pabora Ha TEKIIMOHHOM 4 4 4 4
3aHATHU
2 | BemonHeHue qomanrHei 4 6 4 6
paboThl
3 JlucuuIuinHa Ha 3aHATHH 1 1
5 [IpakTrueckoe 3aganue 4 7 4 7
6 |UA3 6 4 6 4
7 | Dk3ameH (3a4er) 10 10
Hroro: 40 60

4.3. IlepeBoa 0a/1710B B TPAAUIHOHHYIO CHCTEMY OlleHMBAHUS

IIpouent KauecTBeHHAas1 OLleHKA MHAUBHYAJIbHBIX
Pe3yJIbTATHBHOCTH 00pa3oBaTeJIbHbIX 10CTHKEHUI
(IpaBHJIBLHBIX 0TBETOB) 0aj11 (0TMeTKA) BepOAJIbLHBIH aHAJIOT
91-100 5 OTIIUYHO
77 -90 4 XOpOIIO
61-76 3 YIIOBJIETBOPUTEIBHO
MeHee 61 2 HEYZOBJIETBOPUTEIBHO

Ha »stamne HpOMC)KYTOLIHOI\/'I arrecTauuu 1Mo MEAUAHC KAaUCCTBCHHBLIX OLUCHOK HHIAWBHAYAJIbHBIX

O6paBOBaTCJ'II)HI)IX I[OCTI/I)KGHI/Iﬁ 3K3aM€HaHHOHHOﬁ KOMHCCHEH OMpPEACIACTCA HWHTCTpaibHas OLICHKA

OCBOCHHBIX O6y‘-IaIOHII/IMI/IC$[ HpO(i)CCCI/IOHaJ'H)HBIX u 06HII/IX KOMHGTGHHI/Iﬁ KaK pe3yjibTaTOB OCBOCHUSA
npodeccrnoHalTbHOTO MOYJIS.

o. IJIOCCAPUH OCHOBHBIX TEPMUHOB M OIIPEJEJEHUM, U3YUYAEMBIX B

JUCHUIIVIMHE <cMATEMATHUKA»

AprymeHr - HE3aBHCHMas INEpPEMEHHas BEIWYMHA, OT 3HAYEHUH KOTOPOM 3aBUCST
3Ha4YeHUs1 PyHKLUH.

Bospacraromas - 3TO (YHKIMS, 1JI1 KOTOPOH Ha HEKOTOPOM IPOMEKYTKE BBIIOJIHAETCS

dyHKIus creayroriee yciaoBue: pasHoctsd f(X2) - f(X1), rae X2 u X1 - mo0ble ABa yrciaa
U3 JAHHOTO TPOMEXYTKa, oOJafjarolive CBOMCTBOM X2 > X1, Bcerja
MOJIOKUTEIbHA.




I'padpux pynxkuun

- 0JIuH U3 croco6oB 3amanus pyHkuuu. [Ipeacrasiser co00it MHOKECTBO
TOYEK KOOPAMHATHOM MI0cKocTH ¢ koopaunatamu (X; f(X)).
XapaKkTepruCcTUICCKUM CBOUCTBOM Ipaduka PYHKIIUH SIBISCTCS OTCYTCTBUE
TOYCK C OJIMHAKOBBIMHU a0CIIMCCAMH U PA3JIUYHBIMUA OPJAMHATAMH. ITO
3HAYWT, YTO HU OJHA TpsMasi, IEPIICHAUKYIISIPHAst OCH a0CIHUCC, HE MOXKET
nepecekars rpaduka GyHKIMY B ABYX Pa3HBIX TOoUKaxX. ['paduk maer
HarJISTHOE MIPECTaBIeHHE O cBoiicTBaxX (GyHkimu. Ee o0macth
OIIpEJIeJICHUS - TO MHOXKECTBO BceX abciucc Touek rpaduka. Ee odmacth
3HAYCHUH - TO MHOKECTBO OpMHAT TO4ek rpaduka. Ha rpaduke cpasy
BUJICH XapaKTep MOHOTOHHOCTH ()YHKIIMH, €€ KOPHHU M MTPOMEKYTKH
3HAKOIIOCTOSIHCTBA, YETHOCTh U MIEPHOANIHOCTD, TH(PPEPESHIUPYEMOCTD.
Henocrarkamu rpaduka siBISIOTCS €r0 HETOYHOCTh M OTPAaHUYCHHOCTD
pasMepamu 4epTexa.

JudppepenupoBanue

- 3TO ONepaLus HaX0XKICHUS MPOU3BOIHOM, eciu (pyHkius f(X) nmeer
NPOM3BOHYIO B Touke x0. Cama dyHKuus Ha3biBaeTcs quddepeHupyemMoi
B OTOM TOYKE.

Kpurnueckasi Touka
pyHxuun

- 3TO TOYKa, KOTOpast MPHHAUICKUT 00JIACTH ONpeaesieHus (PYHKIIUK U B
KOTOPO# pon3Bo/IHAas (PYHKIMH paBHA HYJIIO WK HE CyIlecTByeT. [1ycTh
nana GpyHkims y(x). IlycTs TOYKa X0 IPUHAICKUT 00JaCTH ONPEIEIICHUS
3TOM QyHKIMH, U TycTh y'(x0)=0 mu y'(xo0) He cymecTByeT. Torma Touka xo
HA3bIBACTCS KPUTUUECKOM TOukoi pyHKImu y(x). s nro0oit
HENPEPBIBHON (PYHKIIMHU CITPABEIIMBO YTBEPKICHHUE: €€ JIOKaIbHbIE
MaKCHMYyMBI U JIOKaJIbHbIE MUHUMYMBI HE MOTYT JOCTHIaThCS HU B KAKHUX
TOYKaX, KpoMe KpuTHdeckux. OOpaTHOE HEBEPHO: HE BCSKAsk KPUTHIECKAS
TOYKA SIBJSIETCS TOYKOW MaKCHMyMa I MHHAMYMa.

JIokanbHBIA MAKCUMYM

- 9T0 3HaYCHUE (HYHKIIMHU B TOUKE JIOKATLHOTO MAKCUMYyMa, T.€. B TOUKE, B
KOTOpPOit (DyHKIIMsI MEHsIET Bo3pacTaHue Ha yobiBaHue. [1ycTp naHa
¢bynxkuus f(X) 1 Touka xo, BXos1I1ast B 001aCTh OnpeaencHus QyHKIHN
f(x). ITycTh cymiecTByeT Takasi OKpECTHOCTh TOYKH X0, BXOJSIIAs B 0071aCTh
omnpezaenenus f(X), B koTopoit Bce 3HaueHus 310l GyHKIMU MeHbIte f(Xo).
Toraa Touka X0 Ha3bIBACTCS TOUKOMW JIOKATBHOTO MakcuMyMa QyHkimn f(X),
a yncio f(Xo) Ha3pIBaeTCs JOKaNbHBIM MakcuMyMoM (yrkimu f(X).

JlokanbHBI MUHUMYM

- 3TO 3Ha4YeHHe (PYHKIIUH B TOUKE JIOKATLHOIO MUHHUMYMa, T.€. B TOUKE, B
KOTOpO# (YHKITHSI MEHsIET yObIBaHHE Ha Bo3pacTtanue. [1ycTh 1aHa
bynkiwst f(X) 1 Touka xo, BXoasAIIas B 001acTh onpenencaus GpyHkimn f(X).
ITycThb CyIIeCTBYET Takast OKPECTHOCTh TOYKH X0, BXOJAIIAs B 00J1aCTh
omnpexaenenus f(X), B koropoit Bce 3HaueHus 3Toit GpyHKImU 6osbie f(Xo).
Toraa Touka X0 Ha3bIBAETCS TOUKOM JIOKATbHOTO MUHHMYMa (yHkmuu f(X),
a yucio f(Xo) Ha3pIBaeTCs MOKATLHBIM MUHUMYMOM (yHKIHH f(X).

JloxaabHbIH
JIKCTPEMYyM

bynkipn f(X) - 3T0 ee TOKaIbHBI MAKCUMYM H €€ JIOKAIbHBIH MUHHUMYM.
Touxka, B KOTOpOIi QYHKITHSI MEHSIET XapaKTep MOHOTOHHOCTH, Ha3bIBACTCS
TOYKOM JIOKAJIbHOTO SKCTPEMYyMa, a 3HaueHNE (PYHKIMU B OTOH TOUKE
Ha3bIBACTCS JIOKAJTBHBIM YKCTPEMYMOM.




MaxkcumyMm

- 9TO HaI/IGOHLI_Hee 3HAUYCHUC q)YHKLII/II/I Ha JaHHOM MHOXXCCTBEC, BXOAIICM
B €€ 00J1acTh ONpe/IeIICHHUS.

B YaCTHOCTH, AJId OTBICKaHUA MaKCI/IMYMa (bYHKI_II/II/I Ha HCKOTOpOM
OTpe3Ke HEOOXOJMMO CPaBHUTH 3HAYECHUs (PYHKIIMU B KOHIIAX ATOTO
OTpe3Ka M BO BCEX TOUYKAX JIOKAJTbHBIX MAKCUMYMOB BHYTPH OTpE3Ka.

Munumym

- 9TO HaMMEHbIIIee 3HaYeHUE (PYHKIMH HA TaHHOM MHOYKECTBE, BXOJISIIEM
B €€ 00JIaCTh OINpe/IeNICHHUS.

B wactHOCTH, U151 OTBICKaHUSI MUHUMYMa ()YHKIIMU Ha HEKOTOPOM OTPE3Ke
HEO0X0/AMMO CPaBHUTH 3HaYCHUS (YHKIHMU B KOHI[AX 3TOTO OTpPE3Ka M BO
BCCX TOYKaAX JIOKAJIbHbIX MUHUMYMOB BHYTPH OTPC3Ka.

MoOHOTOHHOCTEL

- 3TO OJ{HO U3 CBOUCTB (pyHKIMi. MoHOoTOHHOCTH hyHKIMHK T(X) 3TO 0/THO
U3 CIICYIOUIMX CBOWCTB: BO3pAacTaHUE, yObIBAaHHE, TOCTOSHCTBO, HE
BO3paCcTaHKWE U HE yObIBAHHE HA TOM HJIK HHOM MPOMEXKYTKE 00acTh
OIpe/ICTICHUS MJIM Ha BCei 00J1acTu onpeeseHus. BoiscHsercs mo 3Haky
pasnoctu f(X2) - f(X1), rme X2 1 X1 - 310 J1FO0OBIC JBA YKCIIA U3 JAHHOTO
NPOMEXKYTKa, 00JIaIatoIue CBOWCTBOM: X2 > X1. Eciin Ha HeKoTopoM
MIPOMEIKYTKE 3Ta Pa3HOCTh BCET/Ia MOJI0KHUTEIbHA, TO PYHKIUSI Ha TOM
MPOMEXYTKE BO3PACTaET, €CIM OTPHUIIATEIbHA, TO YOBIBACT, €CIIH PaBHA
HYITI0, TO (DYHKIIMS TIOCTOSIHHA, €CITH HEOTpUIATENIbHA, TO QYHKITUS HE
yOBIBACT, €CIIM HE MOJIOKUTEIbHA, TO QYHKIUA HE Bo3pacTaeT. Eciu xe
3HAK 3TOU Pa3HOCTH HA JJAHHOM MPOMEKYTKE MEHSACTCS, TO QYHKIIUS Ha
3TOM MTPOMEXKYTKE HEMOHOTOHHA.

Heso3pacrawmasn
pysxkuus

- 9T0 (YHKIHUA, IS KOTOPOM Ha HEKOTOPOM ITPOMEKYTKE BBITOIHSIETCS
crenyroiiee ycinoBue: pasnocth f(X2) - f(X1), rae X2 u X1 - moOble 1Ba yncia
U3 JJAHHOTO ITPOMEKYTKA, 00JIaJatoIne CBOMCTBOM X2 > X1, HE
MOJIOKUTEITbHA.

HeyoObiBaronas
byHxkuus

- 3T0 (pyHKLHMSA, 411 KOTOPO Ha HEKOTOPOM ITPOMEKYTKE BBITIOTHAETCS
creayroniee yciaoBue: pasHoctsd f(X2) - f(X1), rae X2 u X1 - mo0ble [ABa yrcia
U3 TAHHOTO MTPOMEXYTKA, 00JIaJaf0IIne CBOMCTBOM X2 > X1,
HEOTPHIATEIIHHA.

Oo0aacTh 3HAYECHUT

(GYHKINU - TO MHOXKECTBO 3HAYCHHI, KOTOPhIE MPUHUMAET 3Ta QyHKIUS
IIPU BCEX BO3MOKHBIX 3HAUCHUSAX €€ apryMeHTa.

OO6nacTh 3HaYEHU BBISICHSETCS 3JIEMEHTAPHO: ITYTEM BBIICHEHUS 001acTu
onpeneneHus: oopatHoit pyHkimu. HeanemeHnTapHslii criocod BBIICHEHHS
o0yacTy 3HaYEHUH CBsI3aH C OThICKaHHEM ee IKCTpeMyMoB. O6nacThb
3HaYeHHUI QYHKIMH y = f{x) o603HadaeTcsi cumBoiiom E(f).

O0JacTb onpeneseHus

- 3TO OJTHO U3 CBOMCTB QpyHKIMI. O6nacThio onpeaeneHus GyHKIUN
Ha3bIBAETCS] MHOXKECTBO 3HAYEHUH, KOTOPBIE MOXKET IPUHUMATH €€
aprymenT. O6nacth ornpeeneHus: GyHKIUH, 3aJaHHOH GopMyIoi,
CUMTAETCs COBIAIAOIICH ¢ MHOXKECTBOM JIONTYCTUMBIX 3HAYCHUN
nepeMeHHo B aToi opmysne. ObnacTh onpenenenus GyHKUU y = f(x)
obo3nauaercst cumBosiom D(f).




Oo0paTHas pyHknmus

- 3T0 QyHKIIHUSA, OOpaIaromas 3aBUCUMOCTD, BBIPAKAEMYIO TaHHON
¢dynknuen. Tak, pyHKuus HazbiBaeTcs o0paTHou 1 Gynkuuu y = f(X),
€CJIM OHAa MOXKET OBITh 3371aHa POPMYJIIO, PABHOCHIBHON (hopMyIie X =
f(y). ycts y = f(X) - byHKIMS, TPUHUMAOIIAS KaX0€ CBOC 3HAUCHHUE
TOJILKO B OJTHOM Touke. OOpa3yeM HOBYIO (DYHKIIMIO CIIEAYIONUM 00pa3oM:
oJicTaBuM B ypaBHeHue Y = f(X) BMecTo nepeMeHHOM y IepeMEHHYIO X, a
BMECTO IIEPEMEHHOM X NepeMeHHYI0 y. [lonyuntcs ypaBHeHue X = f(p).
Bripazum u3 Hero y uepes x. [lonyuurcs HOBoe ypaBHEHUE y = g(X),
3a/1aro11ee 00paTHy GyHKIIUO.

CaoiicTBa PyHKUIMH

yCTaHaBIIMBAaEMbIE IIPHU €€ UCCIeI0BAaHUU: - 00JIaCTh ONpeAeseHus ;- 001acTh
3HAYCHMH;- 3HAK;

- MOHOTOHHOCTb;- YETHOCTb (HEYETHOCTD );- IEPUOAUYHOCTD;-
mudGepeHIpyeMOoCTh;- BU Tpaduka.

Caoxnas pyHKIus

- 910 pynkuusa ot pynkuuu. [lycts gansl GyHkus y = f(x) u GyHKIUA Y =
g(x). ITycTh mpu 3TOM JJIsl KaKUX-TH00 3HAUCHUH X 3HaYeHUs ((X) BXOMIAT B
obnacte onpeaenenus Gpyukuuu f(X). Torna cymectyer ¢pynkuus f(g(x)),
Y OHA HAa3BIBACTCS CJIOKHOU QYHKITHEH

YobiBaomasi GyHKuust

- 9T0 (YHKIHUA, JISI KOTOPOI Ha HEKOTOPOM ITPOMEKYTKE BBITOIHSIETCS
crnenyroiiee ycioBue: pasnocth f(X2) - f(X1), rae X2 u X1 - moOble 1Ba yncia
U3 JJAHHOTO MTPOMEKYTKA, 00JIaJatolIne CBOMCTBOM X2 > X1, BCeria
OTpHIIaTEbHA.

YroJs1 HAKJIOHA NPAMOTi
K OCH adcuucce

- 3TO YroJ MEX/y M0JIOKUTEJIbHBIM HallpaBJI€HUEM OCH aOCLIUCC U JIy4OM,
pacIioyio’KeHHBIM B BepXHel nonymiockocTd. IlycTs npsimast nepecexaet
ochb abcuucce B Touke A. Touka A AeIUT 3Ty NPSMYIO Ha JIBa J1yda, OJUH U3
KOTOPBIX PACIIOJIOKEH B BepxHel noiryriockoctu. Hasosewm ero a. Touka A
JeJIUT Ha JIBa JIyda 1 caMy ocbk abcuucc. OfuH U3 Jiydeil HallpaBJieH
BpaBo. HazoBem ero b. Yriiom HakiioHa mpsMoit k ocu abcimce
HA3bIBACTCS YTOJI MEXKY JTydaMu a u b.

YriaoBast TOUuka
rpajguxa

- 3TO TOYKa, B KOTOPOiIl HE COBMAJIAIOT JIEBOCTOPOHHSIS M TPABOCTOPOHHSS
kacatenpHbIe. [IprMepoM cirykuT Touka 0 s rpaduka y = |x|. B yrimoBeix
TOYKaX He CYIIeCTBYyeT npou3BoAHoN. Hanpumep, 4To0b! AOKa3aTh, YTO
napabosna y = x? He UMEET yIIIOBOW TOYKHU B BEPIINHE, TOCTATOYHO
yOeIuThCS B CYyLIECTBOBAHUM MTPOU3BOIHON 3TOM (QyHKIIMU Tpu X = 0.

YobiBaromas gyHkuus

- 3T0 (pyHKLIHMSA, AJI1 KOTOPO Ha HEKOTOPOM ITPOMEKYTKE BBITIOTHAETCS
creayroriee yciaoBue: pasHoctsb f(X2) - f(X1), rae X2 u X1 - mo0ble fABa yrcia
U3 TAHHOTO MTPOMEXKYTKA, 00JIaJaf0lne CBOMCTBOM X2 > X1, BCera
OTpHIIaTE bHA.

Komounaropuka — 9TO pa3ie] MaTeMAaTHKH, U3YYaIOIIUH 3a7a91 HaX0XICHUS KOJTHYECTBA
BCEBO3MOKHBIX KOHEUHBIX IMOJMHOKECTB JAHHOTO MHOXECTBA, €CIIH ATH
MTOJIMHO’KECTBA 00J1a/TAf0T 3a/TaHHOM XapaKTePUCTUKOM.

KopTtex €CTh YIOPSAJ0YSCHHOE TTOIMHOKECTBO, COCTABJIICHHOE U3 3JIEMEHTOB JJAHHOTO
MHO’KECTBA; JJINHA KOPTEXka €CTh KOJTHMYECTBO COCTABIISIOIINX €T0
3JIEMEHTOB.

JexapToBo G1, ..., Gn ecth MHOKECTBO Beex G kopTekeit Buma g = (g1, ..., gn ) , rae

Npou3BeeHne gk IGk,1.k.n.

MHOKECTB




PasMemmenus ¢
MOBTOPEHUSAMH

—9ro koprexu Buga g = (g1, ..., 1 1 G ..... G.

Pazmelnenus 0e3

(I/I3 M 3JIEMEHTOB MO k) — 9TO KOPTCIKHU TJINHbI K 13 nj1eMEHTOB OQHOI'O U

NOBTOPeHU i TOT0 k€ M-3JIeMEHTHOr0 MHOKecTBa G Tak, YTOOBI 3JIEMEHTHI B KOPTEXKE HE
MTOBTOPSUIHCH.
IlepecTanoBKkH —9T0 pa3meneHus (0e3 MoOBTOPEHUil) U3 M 3JIEMEHTOB 1o M.

Coueranus u3 m mo kK
3JIEMEHTOB

— OTO HCYNOPAAOYCHHBIC IIOJMHOXKECTBA IIO k DJICMCHTOB, B3ATBIX H3
HEKOTOPOro M-3JI€MEHTHOI'0 MHO>KECTBA.

O0bennHenneM
MHO:kecTB A 1 B

Ha3bIBaeTCs MHOXeCTBO AE B , KaXKIbIil 3JIEMEHT KOTOPOTO COIACPIKUTCS
XOTsI OBbI B OJTHOM M3 MHOXECTB A WM B, T.e. COJICP)KUTCS WK B A Wiu B B,
Wiy B 00oux 3ThX MHOkecTBax. O0mas ke yacts AC B 3Tux MHOKECTB
HA3BIBACTCS MX HepeceueHuem.

Teopus BeposiTHOCTEI

— 9TO MATCMATHU4YCCKAsA HAyKa, MPEAMCTOM KOTOpOfI SABJIACTCA HU3YUCHUC
SaKOHOMepHOCTCﬁ MAaCCOBBIX CHy‘I&ﬁHBIX SIBJICHUM.

ITousatue codObITHA

SBJIETCS IEPBOHAYANILHBIM, HeomnpeaensieMbiM. COOBITHS MOKHO pa3OUTh
Ha TP KaTErOpHU: 00CHmO8epHble (HaBEPHSKA MTPOUCXOISIINE TIPU
BBITIOJTHEHUH JIAHHOTO KOMITJICKCA YCIIOBHIA; TOCTOBEPHBIE COOBITHUS
o0o03HauaeM CUMBOJIOM E), Hee03modcHble (HaBEPHSKA HE TPOUCXOISIINE,
HEBO3MOJKHBIE COOBITHSI 0003Ha4YaeM CHUMBOJIOM .) U C/IyuaiiHple (MOTYT
KaK TIPOM30MTH, TaK ¥ HE MPOU30UTH TPH BHIMIOTHCHUH JAHHOTO KOMIUIEKCA
ycioBuit; o0o3nauenus: 4, B, C, ...).

Cymmoii Ha3bIBAETCS COOBITHE, COCTOSALIEE B MOSBICHUU XOTsI Obl OJTHOTO U3
(npousBeeHmnem) COOBITHI (COBMECTHO BceX coObITHIM). Ob03HaueHue: A + B (4B)
COOBITHIL COOTBETCTBEHHO.

IIpoTHBOMOJIOKHBIMHM | Ha3bIBAIOT COOBITHS 4 U A, €ClIi OHM HECOBMECTHBI M 00Pa3yIOT MOJHYIO

rpymnimy.

Auredpoii codbITHI

HAa3bIBACTCS BCIKOE MHOXKECTBO COOBITUH U, B KOTOPOM BBITIOJIHATOTCSA
CJICAYIOMIUC YCIIOBUS: - BBEACHDBI OIICpAllUH CIIOKCHUA U YMHOXKCHUA,
PE3YJIbTAThI BBIIIOJITHCHHU A KOTOPBIX TAKKE COACPIKATCA B U, - COACPIKUT
AOCTOBCPHBIC CO6BITI/I$I; - I KaXX10Tr0 coObITHS A COHACPKUTCA EMY
IMPOTHUBOIIOJIOKHOC A.

Auireopoii Anrebpa coObITHH, cofiepKalias Tak)kKe BCEBO3MOYKHbBIE OECKOHEUHBIE

(0openesBckoii CYMMBI.

aare0poii)

BepositTHoCTh MOHUMAETCA KaK HEKOTOpas YMCICHHAs Mepa CTENEeHW OObEKTHBHOU
BO3MOYXHOCTH TIOSIBJICHUSI TAHHOTO COOBITHS, T.€. KAKIOMY COOBITHIO A
comocTaBisieTcs (SAMHCTBEHHBIM 00pa3oM) HekoTopoe uucio P = P(A).

Kaaccuueckas COOBITHS A — 3TO OTHOIICHUE YMCIIa M JIEeMEHTAPHBIX HCXOJIOB,

BEPOSITHOCTH OJIaroNpHUATCTBYIONUX 4, K 00IIeMy YHCITy N BCEBO3MOXKHBIX

QJIEMCHTAPHBIX UCXOO0B OIIbITA.

CxeMa rumores

MpeIIoiaraeT CUTYyallnio, KOria COOBITUIO A MPEANIeCTBYET MOSBICHUE
OJIHOT'O Y TOJIBKO OJHOTO U3 MOJIHOW IPYIIIBI ONAPHO HECOBMECTHBIX
COOBITHH (TUIIOTE3), HO 3apaHee HEM3BECTHO, KaKasi HMEHHO U3 TUIIOTe3
HACTYIIUT.




Cxema bepnyJsim

MpeoiaraeT Hajauure N OHOTUITHBIX ONBITOB (MCIBITAHUMN), B K&XKIOM U3
KOTOPBIX BEPOATHOCTb TMOSBICHUS COOBITUS A SBISETCS TOCTOSHHOM
(paBHO# HEKOTOPOMY p).

CayuaiiHas BeJIMUMHA

X ecTb YuCIIOBas BEIMUMHA, KOTOPas B KAKJOM OIBITE IPUHUMAET OJHO U
TOJIBKO OJIHO 3HAYEHUE, HANIEPE HEU3BECTHOE U 3aBUCHILEE OT CIIy4alHbIX
IIPUYUH.

JAuckpeTHoit
Ha3bIBACTCS TaKas

cJy4aiiHasi BeJIMYUHA
X

, BCE BOBMO)KHBIC 3HAYCHHUsI KOTOPOI MOXKHO 3aIicaTh B BUJE YHCIOBOM
MOCJIEI0BATEILHOCTH (KOHEYHOW M OECKOHEYHOM ).

HenpepbiBHast
cJIy4YyaiiHas BeIHYUHA

X IpUHUMAET CIUIONIb BCE 3HAYEHMSI U3 HEKOTOPOI'O YHCIOBOIO
IIPOMEXKYTKA.

3akoH pacnpenesieHus!
AMCKPETHOM
CJAYYAHHON BeJTHYUHBI

X ecTh COOTBETCTBHE MCXKIY €€ BO3MOXXHBIMM 3HAUCHUSIMU U
BCPOATHOCTAMU 3TUX 3HAYCHUM.

Psin pacnpenenenus

ecTh TalJINIA, C IIOMOIIBI0 KOTOPOH 3a/1aéTCst 3aKOH pacipeieNICHusI.

DOyHKUHA (unTerpanbHast QYHKIMSA) COOTHOCHUT KaxaoMy XI(-.; + . ) BepOsITHOCTh

pacnpe/eieHust COOBITHS, COCTOSIIETO B IPUHATUH BETMUYNHON X 3HAYCHHS JIEBEE TOUKH X.

IL10THOCTH (nuddepennmanbHas GyHKIMS) HEIPEPHIBHOM CITy4yaliHOM BEJIMYUHBI €CTh

pacnpeaeieHus Mpou3BoIHAS (GYHKIIMH pacpeiesieHus.

YuciioBbie CIy4allHOW BETMYUHBI X — 3T0 Mamemamuueckoe oxcuoanue M(X)

XapaKTePUCTUKHU («cpennee 3HaueHue»), oucnepcus D(X) (cTeneHb paccesiHus 3SHAYCHUN X
OTHOCHTEIIFHO MAaTEMaTHYECKOTO OKUIAHUSA) H CPeOHee Keadpamuueckoe
omkaonenue S(X) = D(X) .

Bbi0opka (BBIOOpOUYHAS COBOKYITHOCTh) €CTh MHOYKECTBO O0OBEKTOB CITyYaiftHO

OTOOpaHHBIX U3 OOJIBIIIETO MHOXKECTBA (HA3BIBAEMOTO IreHePaJIbHOM
COBOKYITHOCTBIO).

O0bém BBIOOPKH

€CTb KOJIHNYCCTBO OTO6paHHLIX 00BEKTOB.

Bapuauntsl

— 9T0 HabJI0AaeMble 3HAUEHUS KOJMUECTBEHHOI0 NpU3HaKa (3Ha4eHUs
CllyyailHOM BENUYMHBI, KOTOPBIMHM XapaKTEpU3YIOTCS OOBEKTHI
BbIOOPOYHOI COBOKYITHOCTH).

Yacrora BAapHAHThI

— YHCJIO, NOKa3bIBAOIICC, CKOJIBKO pa3s Ha6JIIOI[aJ'IOCL B BBIGOpO‘lHOﬁ
COBOKYITHOCTH JJaHHAd BApHAHTA.

Crarucrudyeckoe
pacnpeneieHue
BbIOOpPKH

€CTb COOTBCTCTBHUE MCEXKAY BapHaHTaMHU HW COOTBCTCTBYIOIIUMHU UM
3HAYCHUAMHU HaCTOT.

BapuauuoHHbIi psjg

€CTh TabJIHIIA, C TIOMOIIBI0 KOTOPOH 3a1aéTCsl CTATUCTHYECKOES
pacrpeeneHue.

OTHocuTEIbHAA
4a¢TOTA

Ha0JII01aeMOro 3Ha4eHUs (BapuaHThl) €CTh OTHOLICHHUSI COOTBETCTBYIOIIEH
94acTOThI K 00bEMY BBIOOPKH.




Moaa (Mo) ectb BapuanTa, uMeronasi HauOOJIbIIYIO YAaCTOTY.

Menunana (Me) — 210 3HaYeHHE, COOTBETCTBYIOIIEE CEPEANHE BAPUALIMOHHOIO Psa.
Pasmaxom BapbUPOBaHUs R HA3BIBAIOT Pa3HOCTH MEXK1Y HAaUOOJIbIICH U HAUMEHBIIEH
BAPUAHTOM.

Bri0opounasi cpeansis (xB) ecThb cpenHee apupMeTHUECKOE BCeX HAOIF01aeMbIX (B BBIOOPKE)

3HAYEHUIL.
Boi0opounasn (DB) ecTh xapakTEpHUCTHKa pacCesHHMs HAOJIIOMaeMbIX 3HAYEHHI
aucnepcust OTHOCHUTEJILHO UX BHIOOPOYHOU CpEeaHEH.
TouyeuyHnast oeHKAa g ecTh ero npuOIMKEHHOE 3HAYCHHE *, KOTOpask ONMPeaesIeTCs] OTHUM
napamerpa YUCIIOM; HHMEPBAIbHAA OUEHKA OTIPEEISAETCS JBYMS YHNCIIAMU —

KOHIIaMHX MHTCpBaAJa.

JloBepuTebHBIN €CTb UHTEPBaJI, KOTOPBIN MOKPHIBAET (COAEPIKUT) ApaMeTp  C 3a1aHHOMI
HHTEpPBAJ HaJEKHOCTBIO (JIOBEPUTEIBHON BEPOATHOCTHIO) L.
MeTox HAaUMeHbIINX — METOZA IOJIyYE€HUs TOYEYHBIX OLICHOK IIapaMeTpOB 3aBHCHUMOCTH,
KBa/JpaToB BBISIBJICHHON DKCIIEPUMEHTAJIbHBIM ITYyTEM.

6. JUCT HU3MEHEHUW MW JAONOJHEHUI, BHECEHHBIX B PABOYYIO

MMPOI'PAMMY YUEBHOM JJUCIUILIAHBI

Ne U3MCHCHUA, J1aTa BHCCCHUA NU3MCHCHU S, Ne CTpaHUIbl C UBMCHCHHUCM:




BbLJIO: CTAJIO:

OcHoOBaHUE:

Iloamnuce JIM1ia, BHCCIICTO NU3MCHCHUA

Ne N3MCHCHMA, JaTa BHCCCHUA U3MCHCHU S, Ne CTpaHUIbl C ©BMCHCHUCM:




BbLJIO: CTAJIO:

OcHoOBaHUE:

HO}IHI/ICI) JINIa, BHECIICTO N3MCHCHUA




MHUHOBPHAYKH POCCHUU

dununan geaepajbLHOro rocyIapcTBeHHOT0 0I0KETHOTO 00Pa30BaATEILHOTO
yupeKIeHHs BbICIIEro 00pa3oBaHusi
«BJJAAMBOCTOKCKHWM T'OCYJAPCTBEHHBIN YHUBEPCUTET»

B I. ApreMe
(PUIIMAJT ©TBOY BO «BBI'Y» BT. APTEME)

KOHTPOJIbHO-OHEHOYHBIE CPEACTBA
IS IPOBEACHUS TEKYILETO KOHTPOJISA U IPOMEKYTOUYHOU

aTTECTAIlMU 110 y4eOHON AUCIUTIIINHE

EH.01 Mamemamuka

IMporpaMmbl HOATOTOBKH CIICHUAJIMCTOB CPCAHCTO
3BCHA

08.02.01 «CTpouTe/IbCTBO U IKCILIYATALMS 3IaHUN H
COOPYXKEHHI

dopma 00yueHHUs: ouHas

2023 1.



KoHTpobHO-01IEHOUHbIE CPECTBA ISl MMPOBENIEHUS TEKYHIEr0 KOHTPOJS U MPOMEKYTOYHOM
aTTecTaluu 1o ooOmieoOpa3oBaTenbHoMy mnpeamery FEH.0lI  Mamemamuka B COOTBETCTBHUH C
tpedoBanussMu OI'OC CIIO no cnenuansHocTH 08.02.01 « CTpouTeIbCTBO U IKCIJIyaTaAlMs 3aHU
U COOPY:KEeHHil», yTBEpXKJIEHHOTro npukazoM MwuHOOpHayku P® ot 10 suBaps 2018 1., Ne 02,
IPUMEPHOI 00pa30BaTeNbHON MPOrpamMMoii, pabouei mporpaMMoi y4eOHON AUCIUILTHHBI.

Pazpabotunk(n): basxcuna A.C.., npenooasamens

YTBepkaeHa Ha 3aceJaHUU IUKIOBOW METOAMYECKON KOMHUCCHUH MO MPOGUIIO
MaTeMaTHYeCKUX U HHPOPMAIIMOHHBIX AUCHUILIINH, poToKos Ne 1 ot 04.092023 ¢

ITpencenatens [IMK r%ﬂ A.C. badicuna

noonucy



COAEP/KAHHUE

Crp.

1.00ume nosoxKeHus 4

2 XapakTepucTuKa OCHOBHBIX BUJIOB YU€OHOH JESITEIIbHOCTH 4

CTYJICHTOB

3. Pe3ynbTaThl OCBOEHUS YUE€OHOTO IPEAMETA, MOAJICIKAIINE 9

KOHTPOJTIO

4. ®opMbl 1 METO/IbI KOHTPOJISI ¥ OLIEHKHU Pe3yJIbTaTOB 11

OCBOEGHHS y4eOHOTO IpeIMETa 10 pe3yIbTaTaM TEKYIIETOo

KOHTPOJISL ¥ IPOMEKYTOYHOM aTTecTaluu

5. CTpyKTypa KOHTPOJBHBIX 33JIaHH 14
5.1. 3agaHus TeKylero KOHTPOJs 14

5.2 3aganus NPOMEXYTOUYHOW aTTeCTAlluU 189

6. llIkana oneHku 00pa3oBaTEIbHBIX TOCTUKEHUM 237

7.IlepedeHp UCIOJIb3YEMbIX MaTEpHUaIOB, O0OOPYIAOBaHUS U 237

MH(OPMAIMOHHBIX UICTOYHUKOB

1. OBIIME MOJIOKEHU A

KonTponbHo-onenounsie cpenacta (KOC) mnpenHasHaueHsI
00pa30BaTeNbHBIX JOCTIKEHUH CTYAEHTOB, OCBOHMBIIMX Mporpammy y4deOHoi nucrurmmasl EH.01

Marematuka

KOC BxiouyaroT KOHTPOJIBHBIE MaTepualbl g TPOBEAEHUS TEKYUIEro KOHTPOJsi U
MPOMEXYTOUHOM arrectaniuu B ¢opme: obodmaroniero ypoka, apyrue (opmbsl koHTponss KOC

pa3pa60TaHLI B COOTBCTCTBHUHU C:

- IporpamMMoi OJIrOTOBKU CHEeNHaIuCcTOB cpenHero 3BeHa (nanee — [IIICC3) no cnennansHocTn 08.02

IJIE KOHTPOJIA W OLCHKU

01 CtpouTenbCTBO M SKCIUTYaTaIMs 3IaHUN B COOPYKEHUH, peaTn3yeMoi B KOJUIEIKE;

- nporpammoint yuebHnoro npeamera EH.01 Matemaruxka.

2. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEFHOM JESTEJBHOCTH

CTYIEHTOB

Conep:xanue
o0y4eHust

XapaKTepl/ICTI/IKa OCHOBHBIX BU/I0B 1€ATCJIbHOCTH oﬁyqammerom
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JlelicTBUTEIbHDbIE
qucaa

O3HaKOMJIEHHE € POJIbI0 MATEMAaTUKU B HAyKe, TEXHUKE, SJKOHOMHUKE,
UH(POPMALIMOHHBIX TEXHOJOTUSX M TNPAKTUUYECKOH AEATEIbHOCTH.
O3HakoMJIEHHE € LEJIIMU U 33Ja4aMi M3y4YEHHUs] MAaTEMaTUKU IpU
OCBOCHMH ClIeLMaIbHOCTU BbinonaHeHne apudmeTnyeckux neicTBuit

HaJ YUCJIAMHU, COYETAasl YCTHBIE U IMCbMEHHBIC IPUEMBI.

Haxoxaenrne npuOImKeHHBIX 3HAUYCHUN BEIMYHUH M MOTPEITHOCTEH
BBIYUCIICHHH (a0COTIOTHON U OTHOCUTENHFHOMN ); CPAaBHEHUE YHCIIOBBIX
BBIPAXKEHHUI.

HaxoxxneHue ommoO0oK B NpeoOpa3oBaHUAX U BBIYMCICHUSX (OTHOCUTCS
KO BCEM ITYHKTaM IIPOrpaMMbl)

Brinonnenue apumMeTnyeckux IeHCTBUN HaJl YUCIaMU, COUeTast
YCTHBIE U IUCbMEHHBIE IIPUEMBI.

Haxoxnenre npuOImKeHHBIX 3HAYCHUH BEITMYHMH M TOTPEITHOCTEH
BbIUUCIICHUH (a0COIIOTHON U OTHOCUTENLHOM); CPABHEHUE YHCIIOBBIX
BBIPAKCHU.

Haxoxnenue omnbOok B npeoOpa3oBaHUSAX U BBIUUCICHUSIX (OTHOCUTCS
KO BCEM ITYHKTaM IIPOrpaMMbl)

O3HaKOMJICHHE C IIOHATUEM KOPHS N-i1 CTENEHU, CBOMCTBAMU PaJUKaJIOB
Y IIpaBUJIaMU CPABHEHUS KOPHEH.

DopMyIMpPOBAHKE ONIPENEICHUS KOPHS U CBOMCTB KOpHEW. Brruncinenue
U CpaBHEHME KODHEW, BBINOJHEHUE MPUKUIKU 3HAYEHUS KOpHS.
[IpeoOpa3oBaHre YUCIOBBIX M OYKBEHHBIX BBIPQXKEHUMH, COAEpKaIUX
paguKabl.

Beinonnenue pacderoB mo Qopmysam, COIAEpXKalluM pPaTuKalbl,
OCYILIECTBIIsIE HEOOXOAMMBbIE IOACTAaHOBKM M MpeoOpa3oBaHUs.
Omnpenenenne paBHOCUIBHOCTH BBIPAXKEHUH C pajukaiaMu. Pemienne
MPPALMOHAIBHBIX YPABHEHU.

O3HaKOMJIEHHE C TIOHATUEM CTEIIEHU C JEeHCTBUTENbHBIM [T0KA3aTEIEM.
HaxoxneHue 3HaueHUI CTENeHM, HUCMOJIb3YyS NP HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPENICTBA.

3anuchIBaHUE KOPHS N-I CTETIEHU B BUJIE CTETIEHU C IPOOHBIM
MoKazaresieM U Hao0OopoT.

@opMynMpOBaHHE CBOWCTB CTENEHEW. BpumcineHne creneHed ¢
palOHAIBHBIM IT0KA3aTENEM, BBIITOJIHEHUE TPUKHAIKY 3HAYCHUS

CTEIIEHU, CPABHEHUE CTEIICHEN.

[TpeoOpa3zoBaHre YUCIOBBIX M OYKBEHHBIX BBIPAKEHUH, COJIEPIKAIIINX
CTENEHM, IPUMEHSISI CBOMCTBA. PeleHne 1noka3aTenbHbIX YpaBHEHHM.
O3HakoMJIEHHE C TPUMEHEHNEM KOPHEN U CTENIEHEN NPU BBIUUCICHUN
CpPEIHUX, [EIEHUH OTpe3Ka B «30JIOTOM CEYeHMM». PemieHne
IIPUKJIAIHBIX 3a7ja4 Ha CJI0’KHBIE IPOLICHTHI
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DYyHKIUH, /0.
CBOMCTBA M rpauKu

O3HakoMJIEHHWE C TIOHATHEM TNEPEMEHHOM, MPUMEpPAMHU 3aBUCHUMOCTEM
MEX1y IIepEMEHHBIMHU.

O3HakoMIIEHHE C TOHATHEM IpaduKa, ONpeAeIeHUE TPUHAICKHOCTH
Touku Tpaduky ¢yHkuuu. Omnpenenenue no Gopmyie mpocreimeit
3aBHUCUMOCTH, BHJa ee rpaduka. Beipaxkenue mo Qopmysne omHou
MIEPEMEHHOM Yepe3 Apyrue.

O3zHakoMJIeHHE ¢ onpeziesieHueM QyHKINH, GOpMYIUPOBAHHE €rO.
Haxoxnenne o6nactu onpeaeneHus U 00JIacTH 3HAYCHUH QYHKIUU
O3HakomiieHHE ¢ TpuMepamMu (DYHKIIHOHAIBHBIX 3aBHCUMOCTEH B
pealibHBIX MPOIEccaxX U3 CMEXHBIX TUCIUIUINH.

O3HaKOMJIEHHE C JJOKa3aTEJIbHBIMU PACCYXACHUSIMU HEKOTOPBIX CBOICTB
JUHEHHOMN M KBaJIpaTUYHON (DYHKIIMH, MPOBEIEHUE UCCIICIOBAHUS
JMHEWHOU, KyCOYHO-TMHEHHOH, TpOOHO-TMHEWHOW U KBAaAPATUYHOK
byHkmii, nocrpoenue ux rpadukos. [loctpoenue u urenue rpadukoB
bynkuuii. UccnenoBanue QyHKIIUH.

CocraBnenne BU10B GYHKINH 110 JTaHHOMY YCIIOBHIO, PELIICHHE 337134 Ha
KCTPEMYM.

Boinonnenue npeoOpa3oBanuii rpaduka GyHKIMU

Wzyuenue nousamusa oopamuoii (hyHxyuu, OpeaeieHne BUaa u
nocmpoenue epagura 0opamuoll hyHKyuU, HaxoxrcoeHue ee 0o01aCmMu
onpedenenus u ooracmu 3uavenuil. [IpuMeHenne cBOMCTB pyHKIMI TpH
WCCJICIOBAaHUH YPAaBHEHUN U PELICHUH 33/1a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (PYyHKIIUU

O3HakoOMJIEHHE C TTOHITHEM YHCIOBOW MOCIEA0BATEIbHOCTH, ClIOcCO0aMu
ee 3a1aH1s, BBIYUCIICHUSIMH €€ YJICHOB.

Os3HakomaeHue ¢ nousimuem npeoeia nocie008ameabHOCMU.
O3HaKOMJIEHHE C BBIUMCIEHHEM CYyMMbl OECKOHEYHOT'O YMCIIOBOTO psija
Ha MpUMepEe BHIYUCIECHUS CYMMbI OECKOHEYHO YObIBaoIIEn
F€OMETPUYECKON MTPOTPECCUM.

IToka3aTrenbHasn,
Jorapupmuyeckas u
cTeneHHas PyHKIUHN

Boinonnenue npeoOpa3zoBaHuil BeIpakeHUH, MpUMEHEHHE Gopmy,
CBSI3aHHBIX CO CBOICTBaMU cTeNeHel u lorapu(mos.

Onpenenenue o07acTH JOMYCTUMBIX 3HAUYEHUH JorapupMU4ecKoro
BbIpaxkeHus. Pemenue norapugmuueckux ypasHenuil [IpeoOpazoBanue
anreOpanyeckux BhIpaKeHU

Boruncnenue 3naueHnii (yHKIUH 0 3HAYECHUIO apIyMEHTa.
Omnpenenenne MoyiI0XKeHNs TOUYKH Ha TpaduKe Mo ee KoopAuHaTaM 1
HA000pOT.

Hcnonp3oBanne cBOMCTB (DYHKIIHI /7151 CPaBHEHUS 3HAUYEHUN CTENIEHEH 1
JorapugmMoB.

[ToctpoeHue rpadMKOB CTETIEHHBIX U JorapupMuuecKux QyHKINH.
Pemenne mnoka3aTeNbHbIX W JIOTapU(PMUUYECKHX YpaBHEHUH U
HEPABEHCTB I10 U3BECTHBIM AJITOPUTMAaM.
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Tpuronomerpuyeckue
byHkuun

W3y4eHne paquaHHOTO METO1a U3MEPEHHS YIJI0OB BPAIICHUS U UX CBS3H
¢ rpagycHoil Mepoil. 300pakeHue yrioB BpalleHHs Ha OKPY>KHOCTH,
COOTHECEHME BEJIMYMHBI YIJIA C €r0 PACIIOI0KEHUEM.
DopmyupoBaHUE ONPEACTICHUN TPUTOHOMETPUIECKUX (PYHKITUI JIst

YIJIOB IIOBOPOTA U OCTPBIX YIJIOB IIPSIMOYTOJIBHOI'O TPEYTOJIBHUKA U
oOBbsicHeHMe  MX  B3auMocBsizu  IIpuMeHeHHe  OCHOBHBIX
TPUTOHOMETPUYECKUX TOXKIECTB Il BBIYMCICHUS 3HA4YCHUU
TPUTOHOMETPHUUYECKUX (YHKLUH MO OJHON U3 HUX.

N3yueHure 0CHOBHBIX (hOPMYJ1 TPUTOHOMETPHUH: (POPMYJIBI CII0KEHNS,
YIIBOCHUS, TPEOOPa30BAHMSI CyMMbI TPUTOHOMETPHUYECKUX (DYHKIUN B
IIPOU3BENICHUE U IPOU3BEACHUS B CyMMY U IIPUMEHEHUE TIpU
BBIYMCIICHUY 3HAYEHUSI TPUTOHOMETPUUYECKOTO BBIPAXKEHUS U
YIPOILEHUS €r0.

O3HaKOMJIEHHE CO CBOMCTBAMHM CHUMMETPUM TOYEK HA €IUHUYHOMN
OKPY)KHOCTM M NpPUMEHEHHE MX JUld BbIBOAA (OPMYN IpPUBEICHUS
Pemenune o gpopmynam u TPUTOHOMETPUIECKOMY KPYT'Y IPOCTEHIIINX
TPUTOHOMETPUUYECKUX YPABHEHUM.

[TpuMeHeHne 00X METO/IOB PELICHUs ypaBHEHUH (IIpUBEIEHUE K
JMHENHOMY, KBaIpaTHOMY, METOJI Pa3JI0KEHHS HA MHOXKUTEIIH, 3aMEHbI
NIEPEMEHHOI) TP PELIEHUH TPUTOHOMETPUUECKUX YPABHEHUM.
YMeHune orMeqaTs Ha Kpyre pelieHus MpoCcTeNIInX
TPUTOHOMETPUYECKUX HEPABEHCTB

O3HaKOMJICHHE C TOHATHEM OOPATHBIX TPUTOHOMETPUUYECKUX (PYHKITHI.
H3y4eHne onpeneseHnii apkCuHyca, apKKOCUHYCa, ApKTaHI'€HCA YUCIIA,
dopMynupoBaHUE UX, H300paXKEHUE HA EIUHUYHOM OKPYXKHOCTH,
IIPUMEHEHHUE IIPU PEIICHUN YPAaBHEHUI

O3HaKOMJIEHHE C MIOHATUEM HEMPEPHIBHON NEPUOANYECKON PYHKIINH,
(dopMynupoBaHHE CBOWCTB CHHYCa U KOCHHYCA, IMOCTPOEHHE HX
rpaduxosB.

O3HaKOMJIEHHE C TOHATHEM FapMOHHYECKUX KOJIe0aHU U TpruMepaMu
rapMOHUYECKUX KOJeOaHU I ONMcaHusl MPOLECCOB B (hr3uke u
JIpYrux o0nacTax 3HaHUS.

O3HaKOMJIEHHE C TOHITHEM Pa3pbIBHOM MepuoanYecKor pyHKIINH,
(bopMynupoBaHKE CBOMCTB TaHI€HCA U KOTAHTEHCA, IOCTPOCHUE UX
rpa¢ukoB. [IpuMeHeHre CBOWCTB GYHKIUH /17151 CpaBHEHUS 3HAUEHUI
TPUTOHOMETPUUECKUX (PYHKIIMH, pelIeHus] TPUTOHOMETPUUYECKUX
YpaBHEHUM.

Ilocmpoenue epagurxos obpammblx MpUSOHOMEMPUUECKUX QYHKYUU U
onpeodenenue no 2paguram ux ceoucms.

Brimonnenue npeoOpa3oBaHust rpaguKoOB.
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IIpsimble u minockocTn | PopMynupoBKa U MPUBEACHHE JOKA3aTEIIBCTB IPU3HAKOB B3aHMHOIO

B IIPOCTPAHCTBE pacnosoXkeHHs NPAMBIX U IUIOCKOCTEH. Pacrio3HaBaHue Ha 4epTexax U
MOJIEJISIX Pa3IMYHBIX CIIy4aeB B3aUMHOTO PACIOJIOKEHUS IPSAMbIX U
IIJIOCKOCTEM, apryMEHTUPOBAHUE CBOUX CYKICHUM.

DOopMyIMPOBAHKE OIIPEACIICHUM, IPU3HAKOB U CBOMCTB MapaJlICIbHbIX
Y NEPHEHANKYJISIPHBIX INIOCKOCTEH, IBYTPAHHBIX U JTMHEHHBIX YIJIOB.
BerltonHeHNE NOCTPOEHUS YIJIOB MEXKY HPSIMBIMH, IIPSIMOM U
IUIOCKOCTBIO, MEXKY IJIOCKOCTSIMU T10 OIMCAHUIO U PACTIO3HABAHUE UX
Ha MOJEJIAX.

[IpuMeHeHne NpPU3HAKOB M CBOMCTB pACIOIOKEHHMS MPSAMBIX U
IJIOCKOCTEW IPU PELICHUH 3a1a4.

N300paxeHne Ha pUCYHKaxX U KOHCTPYUPOBaHUE Ha MOAEIIAX
NEPHEHANKYJISIPOB U HAKJIIOHHBIX K INIOCKOCTH, NPAMBIX, HapajuIeJIbHbIX
MIJIOCKOCTEH, YTJIOB MEXIY MPSMOM U TUIOCKOCThIO 1 000OCHOBAHUE
MIOCTPOEHHUS.

Pemenue 3a1a4y Ha BbIYMCIIEHUE T€OMETPUUECKUX BEIUUMH.

OnuceiBaHUE PACCTOSTHUS OT TOYKHU JI0 IUIOCKOCTH, OT NMPSAMOM 110
IIJIOCKOCTH, MEKy TNIOCKOCTSAMM, MEKIY CKPEIIUBAIOIUMUCS
IPSIMBIMHU, MEXKTy TPOU3BOJIBHBIMU (pUTypamMH B IPOCTPAHCTBE.
DopMyIHPOBAHHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSTHUAX
(TeopeM CyIeCTBOBaHMS, CBOHCTBA).

N3o0pakeHne Ha yepTekax U MOJACIISIX PACCTOSHHS U 00OCHOBaHUE
CBOUX CyxaeHui. OnpeneneHre u BEIYUCICHUE PACCTOSIHUHN B
npoctpanctse. [Ipumenenue hopMyn 1 TeopeM IIIaHUMETPUU IS
peleHns 3a1a4.

O3HaKOMJIEHHE C TOHATHEM NapaJUIeIbHOTO MPOEKTUPOBAHUS U €T0
cBoiicTBamu. Qopmynuposarue meopemvi 0 NIOWAOU OPMOLOHANbHOU
npoeKyuu MHO20)201bHUKA.

[TpumeHeHre Teopuu 1151 000CHOBAHUS IOCTPOEHUMN U BHIYMCIEHUH.
ApPrymMEeHTHpOBaHUE CBOUX CYKJIEHUH O B3aMMHOM PaCIOJIOKEHUH
IIPOCTPAHCTBEHHBIX QUTYD.
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BexTopbl
KOOPAMHATHI

O3HakoMJIEHUE C MOHSATHEM BeKTOpa. M3ydueHue AekapTOBOM CHUCTEMBI
KOOPAMHAT B IIPOCTPAHCTBE, OCTPOCHHUE MO 3aJaHHBIM KOOpAHHATaAM
TOYEK M IUIOCKOCTEH, HAaXO0XJECHHE KOOpAuHAT Touek. HaxoxnaeHue
YpaBHEHUU OKPYKHOCTH, c(pephbl, MIOCKOCTH. Brruuciienrne paccTosiHuiA
MEXIY TOUKaAMU.

N3yueHue CBOMCTB BEKTOPHBIX BEJIMYHH, ITPABUJI Pa3JI0KEHUSI BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, IIPaBUJI HAXOXKIACHUSA KOOPAUHAT BEKTOpa
B [IPOCTPAHCTBE, IPABUII ACUCTBUI C BEKTOPAaMU, 3aJaHHBIMU
KOOpJMHATAMM.

IIpuMeHeHne Teopuy NpU PELICHUH 3a1a49 Ha JEHCTBUS C BEKTOPAMH.
N3yueHue ckamsspHOTro NPOU3BEAEHUS BEKTOPOB, BEKTOPHOTO YPABHEHUS
MPSMON U INIOCKOCTH. [[puMeHeHne TeOpuu Ipu PELICHUH 3a7a4 Ha
JIEHCTBUSI C BEKTOPAMH, KOOPAUHATHBIA METOJ, IPUMEHEHHE BEKTOPOB
JUISl BBIYACIICHUS BEJIMYMH YTJIOB U PACCTOSHUM.

O3HaKOMJIEHHE C JJOKA3aTelIbCTBAMHU TEOPEM CTEPEOMETPUU O B3aUMHOM
PACIIOJIOKEHUH HPSAMBIX U IIJIOCKOCTEHN C UCIOJIb30BAHUEM BEKTOPOB.

I'eomerpuueckue Tea

OnucaHnne M XapaKTEpPUCTUKA PA3JIMYHBIX BHJIOB MHOTOIPAHHHUKOB,
MIEPEUHCIICHNUE UX JJIEMEHTOB U CBOWCTB.

N300paxeHre MHOTOIPaHHUKOB U BBIIIOJIHEHUE TIOCTPOEHUS Ha
N300paXEHUSIX U MOJIEJISIX MHOTOTPAaHHUKOB.

Brluncienue JIMHEWHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOHQHUTypanusx,  apryMEHTHPOBaHHUE  CBOMX  CYXJICHHUH.
XapakTepucTuka W U300paKeHHE  CEUCHUS, pa3eepmKu
MHO202PAHHUKOS, BBIUUCIICHUE TIJI0IAeH TOBEPXHOCTEM.
[Toctpoenue mpocTeimux ceueHuit Kyoa, MPU3MbI, MTUPAMUIBI.
[TpumeHneHue (HakToB U CBEIEHUHN U3 IUTAHUMETPHH.

O3HaKOMJIEHHE C BUJJaMU CUMMETPHUI B IPOCTPAHCTBE,
dbopMyTUpOBaHHUE ONPECICHUI  CBOMCTB. XapaKTEePUCTHKA
CUMMETPHUH TeJ BPALIEHNs] © MHOTOTpaHHUKOB. [IpuMeHeHne

CBOMCTB CHUMMETPHUH IIpU pELICHUH 3aaa4. Mcronb3oBanue
NPUOOPETEHHBIX 3HAHUH /711 UCCIIEA0BAHUS U

MOJICIINPOBAHUS HECIIOKHBIX 3a/1a4.

N300paxeHne OCHOBHBIX MHOTOTPAHHUKOB U BBINOJIHEHUE PUCYHKOB I10
YCJIOBHSM 33]1a4

O3HakoMJIEHHE C BUIaMH T BpalleHus, (opMyIUpOBaHUE UX
ONIPEIEIICHUN U CBOMCTB.

DopMyIMpPOBAHKUE TEOPEM O CEYEHUU IIapa INTIOCKOCTHIO U MJIOCKOCTH,
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KacaTelbHOU K cdepe.

XapakTepuCTUKa U N300pakeHHe TeJl BPALEHUs, X Pa3BEPTKH,
CCUCHUH.

Penienue 3aga4 Ha NOCTPOCHKUE CEUEHUH, BBIYMCIICHUE JUIVH,
paccTosiHuM, yrioB, mwiomanei. [Iposenenue nokasareabHbIX
pacCyXIeHU IIPU PEILICHUH 3aad.

IIpuMeHeHHEe CBOWCTB CHMMETpUM IIpM pPELICHUM 33Jad Ha Tena
BpaLLEHUs, KOMOMHALIMIO TEJl.

N300pa’keHre OCHOBHBIX KPYIJIBIX TeJl U BBIIOJHEHHE PHUCYHKA II0
YCIIOBUIO 33]1a4H

O3HakoMJIEHHE € OHATUAMH IIJIOLAAN U 00bEMA, AaKCHOMaMH U
CBOMCTBaMH.

Pemienue 3a1a4 Ha BBIYHMCIICHUE TUIOMIAICH TNIOCKUX (QUTYD C
IPUMEHEHUEM COOTBETCTBYIOLIMX (GOPMYII U (PAKTOB U3 INIAHUMETPUH.
N3yueHne TeopeM 0 BHIUHUCIEHUN 0OBEMOB IIPOCTPAHCTBEHHBIX TEl,
pelieHre 3a1a4 Ha IpUMEHeHne (OpMYJI BBIUMCIEHHS] 00bEMOB.
N3yuenue hopmMyi 11l BBIYUCICHUS TUIOIIAAEH OBEPXHOCTEH
MHOTOTPaHHUKOB U TE€J BPAILCHHUS.

O3HaKoOMJIEHHE C METOJIOM BBIUMCIICHUS IO/l TIOBEPXHOCTH cephl.
Pemenne 3agau  Ha  BBIYMCIEHHE  IUIOLIAJEd  NOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

Pemienne 3amay Ha mnpuMeHeHHE (QOPMYNBI CyMMbl OECKOHEYHO
yOBIBaroIeil reOMETPUYECKOM POrpeccuu

IIpousBoanas u ee
NPUJIOKEHUSA

O3HaKOMJIEHHE C IOHSITUEM ITPOU3BOTHOM.

N3yuenue u GpopMyaMpoBaHUE €€ MEXaHUYECKOTO U T€OMETPUIECKOT0
CMBICTIa, U3yYEHHE aJITOPUTMA BHIYMCIECHUS IPOU3BOAHON Ha pUMeEpe
BBIYHCIICHUS] MTHOBEHHOW CKOPOCTH W YIJIOBOrO KO3 dUIMeHTa
KacaTeJIbHOM.

CocraBneHue ypaBHEHHUs KacaTeabHOM B 00IIEM BU/IE.

YcBoenue npasui auddepeHIupoBaHus, TaOIUIBI TPOU3BOIHBIX
3JIEMEHTapHbIX QYHKIMHA, TpuMeHeHne s auddepeHIupoBaHms
(GyYHKIIMH, COCTaBIIEHUSI ypaBHEHUS KacaTeJIbHOM.

N3yueHnne TeopeM O CBSI3M CBOMCTB (YHKIMM U TNPOU3BOIHOM,
(bopMynHUpOBKa UX.

[TpoBeneHue ¢ TMOMOIIBIO MPOU3BOJHONW HCCIEIOBAHUSA (DYHKIUH,
3aJaHHOH (POPMYIIOH.

VYcTaHoBIeHUE CBSI3U CBOMCTB (PYHKIIMU U IPOU3BOJHON MO UX
rpagukam.

IIpuMeHeHre TPOWM3BOMHOM Ul pEIIEHWs 3aJad Ha HaXO0XICHUE
HauOO0JIbIIEr0, HAMMEHBILIEr0 3HAYeHHS U Ha HaX0XKJIEHUE SKCTpeMyMa
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O3HakoMJICHHUE C TIOHSITHEM MHTETpasia u nepBoodpazHoit. M3yuenune
IpaBuiIa BEIYMCIICHUS NTepBO0Opa3sHOl 1 TeopemMbl HproToHa—
HuTerpas u ero JleitOHuna.

NPHJI0KEHUs Pemenuie 3a1a4 Ha CBA3b MEPBOOOPA3HOM U €€ MPOU3BOAHOM,
BBIUHCIICHHE IEPBOOOPA3HOM U1 JaHHOU (PyHKIIMH.

Pemenue 3a1au Ha mMpUMEHEHHE UHTETPaJIa JJIsl BRIYUCICHUS (PU3UYECKIX
BEJIMYMH U TUIOIIAICH

O3HaKOMJICHHE C POCTEHIINMH CBEJCHUSAMU O KOPHSX anreOpandecKux
Juddepenunaibuble | ypaBHCHHIA, TOHATUIMH UCCICIOBAHNS YPABHECHUI U CUCTEM YPaBHCHHI.
YPaBHECHUHA N3yuenue Teoprun paBHOCUIBHOCTH YPABHEHUN U €€ IPUMEHEHUSI.
IToBTOpEHME 3anMCH PEIICHHS CTAHIAPTHBIX YPABHEHUH, IPUEMOB

npeoOpa3oBaHus ypaBHEHUHN ISl CBEACHUS K CTaHJAPTHOMY
YPaBHEHUIO.

O3HaKOMJIEHHE C IPOCTENILIMMU CBEACHUSAMHU O KOPHSAX alre0panyecKkux
YpaBHEHUH, IOHATUSIMU UCCIIEI0BAHNS YPABHEHUM U CUCTEM YPABHEHUM.
N3ydeHne Teopuu paBHOCHIIBHOCTH YPaBHEHUHN U €€ IPUMEHEHHUS.
[ToBTOpEHME 3amKcH pelIEHUs CTaHIAPTHBIX YPaBHEHUH, IPUEMOB
peoOpa3oBaHus ypaBHEHUHN JJIs CBEJACHUS K CTAaHaPTHOMY

YpaBHEHHUIO.
DJieMeHTbI TeOpHuu W3yuenue npaBuiia KOMOMHATOPUKH U IPUMEHEHUE TIPU PEIICHUU
BEpPOSITHOCTEMH U KOMOWHATOPHBIX 3a7a4.
MaTeMaTH4eCKoi Perenrie KOMOMHATOPHBIX 3a/1a4 METOAOM Tiepedopa U 1Mo MpaBUITy
CTATUCTUKH YMHOKEHHSI.

O3HakoOMJIEHHE C MOHATUAMU KOMOMHATOPUKHU: Pa3MELICHUAMH,
COYETaHUSIMH, TIEPECTAHOBKAMH U (HOpPMYJIaMH TSI UX BEIYUCIICHHUSL.
OObsicHeHHE U IpUMeHeHue GopMyJI 1711 BBIUMCIICHUSI pa3MELeHHH,
NePECTaHOBOK U COUYETAaHUH NP PELICHUH 3a/1a4.

Oznakomienue ¢ 6uHoMoM HetoToHa u TpeyronbHukoMm Iackass.
Pemenne npakTuyeckux 3a/1a4 ¢ UCIOJIb30BaHUEM MOHATUN U MPABUI
KOMOWHATOPUKH

N3y4eHne KI1acCu4ecKOoro ONpeesIeHus] BEpPOATHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccmoTtpenune npuMepoB BeIUKCIECHUS BEPOSITHOCTEN. Pemenue 3a1a4 Ha
BBIUMCJIEHHE BEPOSITHOCTEHN COOBITUI

O3HaKoOMJIEHHE € NIPE/ICTAaBICHUEM YHCIOBBIX JAHHBIX U UX
XapaKTepUCTHUKAMHU.

Pemenne nmpakTuieckux 3aja4 Ha 0OpabOTKY YMCIIOBBIX JAHHBIX,
BBIUMCJICHHE UX XapaKTEPUCTUK

3. PE3YJIbTATBI OCBOEHUS YYEBHOI'O NIPEIMETA

OcBocHue COJACpIKaHUA yqe6Hor0 npeamMeTa «Matematukay o0OecIeUnBaeT JOCTHIKCHHUC
CTYJACHTaMU CIICAYIOIIUX pe3yibmamoes.
* TUYHOCMHDBIX .
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c(OPMHPOBAHHOCTh TPEICTABICHUIA O MaTeMaTHKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH, CPEICTBE
MOJICIIMPOBAHUS SIBIICHUH U MPOLIECCOB, UIEAX U METO/IaX MaTEMAaTUKH;

MOHMMaHHE 3HAYMMOCTH MAaTeMAaTUKU JIsi HAyYHO-TEXHHUYECKOTO Mporpecca, chOpMHUPOBAHHOCTH
OTHOIICHHSI K MAaTeMaTHKE KaK K 9aCTH O0IIEYeIOBEYECKOIl KyJIbTYpPhI Yepe3 3HaKOMCTBO C HCTOpHUEH
Pa3BUTHUSI MAaTEMAaTHKH, 3BOJIIOIIMEH MaTEMAaTHUECKUX HJICH;

pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXEHUS, aJrOPUTMUYECKON
KyJIbTYpbI, KDHTUYHOCTH MBIIUICHHUS Ha YpOBHE, HEOOXoanMoM st Oynymied mpodeccrnoHanbHON
IEATeNLHOCTH, JUIS IPOJIODKEHNST 00pa30BaHus U caMO00Opa30BaHus;

OBJIaJICHUE MAaTeMaTHYECKUMH 3HAaHUAMH U YMEHUSIMHU, HEOOXOJUMBIMHU B TIOBCETHEBHOM JKU3HU, IS
OCBOCHHSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH U JTUCHUIUIMH MPOPECCHOHATBHOTO NUKIIA,
Ui TOJy4YeHus: oOpazoBaHHMsi B 00dacTsAX, HE TpeOyoomuX yriyOJeHHOH MaTreMaTHu4ecKon
MOJITOTOBKH;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOPA30BaHMIO, HA MPOTSIKEHUU BCEH
KM3HHM, CO3HATEJIbHOE OTHOIICHHE K HEMPEpPHIBHOMY OOpa30BaHUIO KaK YCIIOBHIO YCIIEUTHON
poeCCHOHATFHON 1 00IIECTBEHHOH IEATEIbHOCTH;

TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSATEIBHOI TBOPYECKON M OTBETCTBEHHOH JIEITELHOCTH;
TOTOBHOCTh K KOJUIGKTUBHOW pPabOTe, COTPYAHHYECTBY CO CBEPCTHHKAMH B 00pa3oBaTEIbHOMH,
OOIIECTBEHHO MOJIE3HOU, y4eOHO-NCCIIeA0BATENILCKOM, MPOSKTHONW U IPYTUX BUAAX JCATEILHOCTH; -
OTHOIIEHHE K MPO(ECCHOHANBHON AEATEIFHOCTH KaK BO3MOXKHOCTH y4acTHUsl B PELICHHH JIMYHBIX,
O0IIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOLICHAIIMOHAIBHBIX ITPOOJIEM; * Memanpeomemnpix:

YMEHHE CaMOCTOSTEJIFHO OIPENCATh LENU JASATEIbHOCTH M COCTAaBIATH IUIAHBI JAEATEIBLHOCTH;
CaMOCTOSITENILHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIESTEIBHOCTD; HCIOIb30BaTh
BCE BO3MOXKHBIE PECYPCHI JJIS TOCTHKEHHUSI IIOCTABJICHHBIX IIeJIel M peann3aliy IIaHOB

ACATCIIBHOCTH, BLI6I/IpaTB YCIICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAlIUAX

yYMEHHUE MPOAYKTUBHO OOINATHCS M B3aHMMOJAEHUCTBOBATH B IPOLIECCE COBMECTHOM JAEATEIbHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YYACTHUKOB JEATEIILHOCTH, 3((HDEKTUBHO pa3peliaTh KOH(DIUKTHI;
BJIaJICHHE HaBBIKAMHU I103HABATENIbHOU, Y4e€OHO-HMCCIE0BATENbCKOM M HMPOEKTHON JesTeIbHOCTH,
HaBbIKaMU pa3pelieHus IpodieM; cliocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOMCKY METOJIOB
peuIeHus NPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IM4YHbIX METOIOB ITO3HAHNS;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHON MH(OPMAIIMOHHO-TI03HABATENbHON JIEATEIbHOCTH,
BKJIIOYasi YMEHUE OPUEHTUPOBATHCA B PA3IUYHBIX HICTOYHUKAX HHPOPMAIH, KPUTUUECKU OLIEHUBATh
U UHTEPIIPETUPOBATh HH(OPMALINIO, ITOJIyYaEMYIO U3 PA3INYHBIX HCTOYHUKOB;
BJIAJICHUE SI3BIKOBBIMU CPEICTBAMH: YMEHME SICHO, JIOTUYHO Y TOYHO M3J1araTb CBOIO TOUYKY 3PEHHS,
HCIIOJIb30BATh aJICKBAaTHBIC 3BIKOBBIE CPEICTBA;
BJIa/ICHUE HAaBBIKAMU I[103HABATEIbHOW peQIeKCMH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUM H
MBICJIUTEINIBHBIX ITPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMI, TPAHULl CBOECTO 3HAHUS U HE3HAHUS, HOBBIX
IIO3HABATENbHBIX 3a/1a4 U CPENCTB JI UX JTOCTHIKEHUS;
LeJICyCTPEMIIEHHOCTD B IIOMCKaX U MPUHATUH PEIIeHUH, COOOPa3UTEIbHOCTb U HHTYUIIHS, pa3BUTOCTh
MIPOCTPAHCTBEHHBIX MPEJICTABICHHIA; CHOCOOHOCTH BOCHIPUHUMATh KPAacoTy U TApMOHUIO MUDA;
npeomemmuuvix:
c(OPMHPOBAHHOCTh TPEJCTABIECHUI O MaTeMaTHKE KaK YacTH MHPOBOH KYJIbTYphl U MecCTe
MaTeMaTHUKd B COBPEMEHHOH NMBMIIM3AlMM, CIOCO0AaX ONUCAHMS SIBICHHH peaJbHOro MHUpa Ha
MaTE€MaTUYECKOM SI3BIKE;
Cc(OPMHPOBAHHOCTh  TpEJCTaBICHUM 0 MaTEMaTHYECKHUX MOHATHAX KaK

BAKHEUIIINX MAaTEMAaTUYECKUX MOJIENAX, TO3BOJISIOIINX OIKUCHIBATh U U3Y4aTh pa3HbIE IPOLIECCHI U
SIBJICHUS; TIOHMMaHUE BO3MOXXHOCTH AKCUOMATHYECKOT0 IIOCTPOCHUS MaTEMAaTUYECKUX TEOPUH;
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- BJIAJICHHE METOAAMH JI0KA3aTEIbCTB U AJITOPUTMOB PEIICHUS, YMEHHUE UX IPUMEHSATH, IPOBOIUTH
JIOKa3aTelIbHbIC PACCYKIECHUS B XOJI€ PELICHUS 3a/1a4;

- BJIQJICHUE CTAHJAPTHBIMM IPUEMAMU PELIEHUS PAlMOHAIBHBIX U UPPALMOHAIBHBIX, [I0KA3aTECIIbHBIX,
CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUM W HEPABEHCTB, UX CHCTEM; HCIIOJIB30BAHUE IOTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM, B TOM 4YMCJE U1 IIOUCKA IIyTH PEIICHUS W WUIFOCTPALUU PEILEHUs
YPaBHEHHUH U HEPABEHCTB;

- c(OpPMHPOBAHHOCTb IPEACTaBICHUH 00 OCHOBHBIX IOHATHSX MAaTEMaTHYECKOI'0 aHaliu3a U HX
CBOMWCTBAX, BJIa/ICHUE YMEHUEM XapaKTepPU30BATh [TOBEIeHNE (QYHKIIUH, UCIIOJIb30BaHUE IOTYYEHHBIX
3HAHMHU JUIA ONMCAHUS U aHAJIN3A PEAIbHBIX 3aBUCHUMOCTEH;

- BJaJIeHHME OCHOBHBIMH MOHATUAMHU O IUIOCKMX M IPOCTPAHCTBEHHBIX F€OMETPUYECKUX (PUrypax, UX
OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTb YMEHHs pAacIO3HABAaTh IeoMeTpuueckue (urypsl Ha
yepTekax, MOJIENAX U B PEalbHOM MUPE; IPUMEHEHHE U3yYEHHBIX CBOMCTB F€OMETPUUECKUX PUTYP
1 GOPMYII JUIsl PELICHUSI TEOMETPUUYECKHX 3aa4 M 33724 C MPAKTHYECKUM COJIEPKaHHEM;

- c(hOpMHPOBAHHOCTD NPEACTABICHUH O MPOLIECCAX U SBJICHUSAX, UMEIOIINX BEPOSTHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJIbHOM MHUPE, OCHOBHBIX IOHATHAX JJIEMEHTAPHOW TEOPHUH
BEPOATHOCTEN; YMEHUN HaXOJUTh U OLCHUBATh BEPOSTHOCTU HACTYIJICHUS! COOBITHM B MPOCTEHN ILINX
MIPAKTHYECKUX CUTYaLUsAX U OCHOBHBIE XAPAKTEPUCTHUKU CIIy4aiiHbIX BEJIUYMH;

- BJIQJICHUE HAaBBIKAMH MCIIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM IIPU PELLIEHUH 3a/1a4.

4. q)Ole)I U METOABbI KOHTPOJIA X OIICHKH PE3YJIbTAaTOB 0CBOCHUA yqeﬁﬂoro
npeamMera 1o pesyjabrarTaM TEKYIIEro KOHTPOJIA U l'[pOMC)KyTO‘-lHOﬁ arrecranmun

Pesynprarhl 00yueHus @DopMBI U METOABI KOHTPOJIS U OLICHKH
(JIMYHOCTHBIE, METANIPEAMETHBIE, IIPEIMETHBIC) pe3ybTaToB 00yUeHUs
* TUYHOCHIHBIX:
- c(OpMHUPOBAHHOCTH MPEACTABICHUNA O MaTeMaTHKE Kak (dbpoHTaTBHAS Oecena;
YHUBEPCAJIbHOM $3bIKE HAYKH, CPEICTBE MOJEIMPOBAHUS | IPAKTUUYECKHE 3aHSTUS (o
SIBJIGHUH U MPOIIECCOB, UJIEAX U METO/IaX MAaTEMaTUKH; TEMam); BHEayAUTOPHAs

camocTosiTelbHas padora yueOHas
JIMCKYCCHUSI, KOHTPOJbHas paboTa,
[IPOMEKYTOYHAS aTTeCTaLsl

- IOHUMAaHUEC 3HAYUMOCTH MATEMATUKHU JI1 HAYUHO- (I)pOHTaJIBHaSI 6ecezla;
TEXHUYECKOTO Iporpecca, C(I)OpMI/IpOBaHHOCTB OTHOLICHUA | IPAKTUYCCKUC 3aHATHUA (HO
K MaT€MaTHKE KaK K 4aCTHu 06HlequOBequKOﬁ KYJIbTYPhbI TeMaM); BHCAYJUTOPHAA
4Cpe3 3HAKOMCTBO C HCTOpHCfI Pa3BUTHA MAaTCMAaTUKH, CaMOCTOATCIIbHAA pa60Ta yqe6Ha${
ABOIIOLMEN MaTEMaTHYECKUX Hﬂeﬁ; JAUCKYCCHs, KOHTPOJIbHAA pa60Ta,

MPOMEKYTOYHAsS aTTeCTAlUA

- Pa3BUTHUC JIOTUYCCKOTO MBIIJICHUA, ITIPOCTPAHCTBEHHOT'O (I)pOHTaJIBHaSI 6ecezla;
B006pa)KCHI/I$I, aJir OpI/ITMI/I‘-ICCKOI\/'I KYJIbTYPbI, KPUTHUIHOCTU | IPAKTUYCCKUC 3aHATHA (HO
MBIIIJICHUA Ha YPOBHEC, HCO6XO,I[I/IMOM JJIA 6yz[ymel71 TCMaM); BHCAYUTOPHAA
HpO(I)eCCI/IOHaHBHOI\/'I ACATCIIBHOCTH, IJIA IPOAOJIKCHUA CaMOCTOATCIIbHAA pa60Ta yqe6Ha$1
O6pa30BaHI/I}I n CaM006pa30BaHI/IH; JAUCKYCCHs, KOHTPOJIbHAA pa60Ta,

MPOMCIKYTOUHAA aTTCCTAllUA
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- OBJIAJICHHE MAaTEMAaTHUECKIMH 3HAHUSMH ¥ YMEHUSIMH,
HEOOXOMMBIMH B ITOBCETHEBHOM KHU3HH, JUIT OCBOCHHUS
CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUINH U TUCIUIUINH
po(heCCHOHATBHOTO IUKIIA, IS MOTy4eHUs 00pa30BaHUs
B 00J1aCTSIX, HE TPEOYIOUINX YIriTyOIeHHOM
MaTeMaTH4YeCKOM IMOATOTOBKY;

(dbpoHTANBHAS Oecena;
MPaKTUYECCKHE 3aHATHS (o
TEMaMm); BHEAYTUTOPHAs

camocTosiTeNbHas paboTta yyeOHas
JUCKYCCHsI, KOHTpOJbHAs padoTa,
MPOMEKYTOUHAS aTTECTALUS

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE
caMo00pa30BaHUIO, Ha MPOTSHKEHUU BCEH JKU3HH,
CO3HATENbHOE OTHOLICHHE K HEIIPEPhIBHOMY 00pa30BaHUIO
KaK YCJIOBUIO YCHEIIHOM MpodecCuOHaNbHON 1
OOIIECTBEHHOH 1€ATEIbHOCTH;

(dhpoHTANBHAS Oecena;
NPaKTUYCCKHE 3aHATHS (o
TEMaMm); BHEAyTUTOPHAs

CaMOCTOsITeNIbHas paboTa yueOHas
JIMCKYCCHSI, KOHTpPOJIbHAs paboTa,
MIPOMEKYTOYHAS aTTECTALINS

- TOTOBHOCTh U CIIOCOOHOCTB K CAMOCTOSATENLHOM
TBOp‘lCCKOﬁ U OTBETCTBEHHOM JCATCIIbHOCTH,

(dbpoHTANTBHAS Oecena;
MPAaKTUYCCKHE 3aHATUS (o
TEMaMm); BHEAYTUTOPHAsS

CaMOCTOATCIIbHAA pa60Ta yqe6Ha51
AUCKYCCHsI, KOHTPOJIbHAA pa60Ta,
MMPOMECIKYTOUHAA aTTECCTAllUA

- TOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYIHUYECTBY
CO CBEpCTHHKaMHU B 00pa30BaTEIIbHOM, OOIIECTBEHHO
TMIOJIE3HOM, Y4eOHO-HUCCIeI0BATENbCKON, TPOSKTHOM U
IPYTUX BUAAX ACSITEIbHOCTH;

Oecena;
(o

(dbpoHTANBHAS
MPaKTUYCCKHE 3aHATHUS
TEeMaM); BHEAYAUTOPHAS

caMoCToOsTeNIbHAs paboTa yueOHas
JIMCKYyCCHUsI, KOHTpOJIbHAsI pabora,
MMPOMEKYTOUHAS aTTECTALIUS

- OTHOIIEHHWE K TPO(ECCHOHATLHON EATEThHOCTH Kak
BO3MOYXHOCTH Y4acTHS B PEIICHUHU JTHYHBIX,
0OIIIECTBEHHBIX, TOCYTAPCTBEHHBIX, OOIIEHAIIMOHATBLHBIX
po0em;

(dbpoHTanbHAS Oecena;
MIPaKTUYECKHE 3aHSTUA (o
TeMaMm); BHEAyAUTOpHAs

camocTosiTellbHas padboTta yuyeOHas
JIMCKYyCCUS, KOHTpOJbHasi paborta,
MIPOMEKYTOYHAS aTTeCTaLsL

° Memanpewnemnbtx:

- YMCHHEC CaMOCTOATCIIBbHO OIPEACITIATE HCIIN
JACATCIIBHOCTH U COCTABJIATH IIJIAHBI ACATCIBHOCTH,
CaMOCTOATCIIBbHO OCYIICCTBIIATh, KOHTPOJIUPOBATH U
KOPPCKTHUPOBATH ACATCIBHOCTDL, UCIIOJIB30BAThH BCC
BO3MOJXKHBIC PECYPChI AJIsI JOCTHIKCHUSA ITOCTABJIICHHBIX
Leiaen u pcaj3alivuu 1MJI1aHOB JCATCIbHOCTH, BLI6I/IpaTL
YCHCHUIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAIIUAX

(dbpoHTaNbHAS Oecena;
MPaKTUYECKHE 3aHSTUA (o
TeMaMm); BHEAyAUTOpHAs

CaMOCTOATCIIbHAA pa60Ta yqe6Ha${
JAUCKYCCHs, KOHTPOJIbHAAd pa60Ta,
MPOMCIKYTOUHAA aTTCCTAlIUA
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- YMEHHE NMPOTYKTUBHO OOLIATHCS M B3aUMOJICHCTBOBATD B
MPOLIECCE COBMECTHOM JeSTEIbHOCTH, YUUTHIBATh MO3ULIUU
IPYTUX  YYaCTHUKOB  JIEATENBHOCTH,  3(PPEKTUBHO
pazpemiats KOHQIHUKTHL;

(dbpoHTANBHAS Oecena;
MPaKTUYECCKHE 3aHATHS (o
TEMaMm); BHEAYTUTOPHAs

caMoCTosITelIbHas pabora ydeOHas
JIICKYCCHsI, KOHTpOJIbHasi padboTa,
MIPOMEKYTOYHAS aTTECTAIIUS

- BIIaJICHHE HAaBBIKaMU TIO3HABATEIILHOM, yaeOHO-
HCCIIE0BATENIbCKON U MPOEKTHOM ACSTEIbHOCTH,
HaBBIKAMU pa3pernieHust mpooeM; CliocoOOHOCTh U
TOTOBHOCTbH K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B
pelIeHUs MPaKTUUYECKHUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX
METOJIOB MO3HAHUS;

¢bpoHTaTBHAS Oecena;
IIPAaKTUYECKHE 3aHATUA (o
TeMaMm); BHEAYAUTOpPHAs

caMoCTosITelIbHas paboTra ydeOHas
JICKYCCHsI, KOHTpOJIbHasi padoTa,
MIPOMEKYTOYHAS aTTECTAIUS

- TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSATENBHOM
MH(GOPMALMOHHO-TI03HABATEIbHOM 1€ TEbHOCTH,
BKJIIOYasi yMEHHUE OPUEHTUPOBATHCS B PA3INYHBIX
MCTOYHHKAX WH(OpMAIMH, KPUTUIECKH OLIEHUBATh U
UHTEPIPETUPOBATH HHPOPMALIHIO, TOTYYAEMYIO U3
Pa3IMYHbIX HCTOYHUKOB;

(dbpoHTANBHAS Oecena;
MIPAKTUYECKHE 3aHSTUA (o
TEMam); BHEAYyIUTOPHAs

camocTosiTeNbHas paboTta ydeOHas
JIMCKYCCUS, KOHTpOJbHAsI paborta,
MPOMEKYTOUHAS aTTECTALUS

- BJIaICHUC A3BIKOBBIMU CPEACTBAMU: YMCHHUC SICHO,
JIOTUYHO W TOYHO H3JIaraTb CBOI TOYKY 3PCHUA,
HCIIOJIb30BAaTh aJICKBATHLIC A3bIKOBBIC CPCIACTBA,

(dbpoHTANBHAS Oecena;
MPaKTUYCCKHE 3aHATHUS (o
TEMaMm); BHEAYTUTOPHAs

CaMOCTOATCIIbHAA pa60Ta yqe6Ha51
AUCKYCCHsI, KOHTPOJIbHAA pa60Ta,
MMPOMECIKYTOHUHAA aTTECCTAllUA

- BJIaJIeHWE HABBIKAMM IMO3HABATEIILHOW PEQIICKCUU KaK
OCO3HAHMSI COBEPIIAEMBIX IEHCTBUU M MBICIUTEIbHBIX
MPOLECCOB, UX PE3YIHTATOB U OCHOBAHM, TPAHUI] CBOETO
3HAHUS M HE3HaHHUs, HOBBLIX ITO3HABATEIbHBIX 3aJau U
CPEACTB ISl UX JOCTUKEHUS;

(dbpoHTaNbHAS Oecena;
MPaKTUYECKHE 3aHSTUA (o
TeMaMm); BHEAyAUTOpHAs

CaMOCTOATCIIbHAA pa60Ta yqe6Ha${

JUCKYCCHS, KOHTpPOJIbHAs pabora,
[IPOMEKYTOYHAS aTTeCTaLsl
- EJIEYCTPEMJICHHOCTb B TIOUCKAX U MPUHATUN PEIIEeHUH, ¢dpoHTaNIBHAS Oecena;
COOOpa3UTENbHOCTh M HMHTYMLHUS,  Pa3BUTOCTh | IpakTUYeckue  3aHATUsS (10
MPOCTPAHCTBEHHBIX  MPEJCTaBICHUM;  CIIOCOOHOCTH | TeMam); BHEayIUTOpHAasd

BOCIIPUHUMATB KPAacoOTy U TaPMOHMIO MUPa;

camocTosiTellbHas paboTta yuyeOHas
JIMCKYyCCHs, KOHTpOJbHasi paborta,
MIPOMEKYTOYHAS aTTEeCTaLVsl

* nPEOMEMHbBIX:
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- ¢(OpMUPOBAHHOCTH IPEJICTABICHUI 0 MaTeMaTHKE Kak
4acTU MHPOBOM KyIbTypbl W MeECT€ MaTeMaTHKH B
COBPEMEHHOM ITUBUIM3AINH, CIOCO0AaX ONMUCAHUS SIBJICHUN
peaIbHOTO MHpa Ha MATEMaTUYECKOM SI3BIKE;

(dbpoHTANBHAS Oecena;
MPaKTUYECCKHE 3aHATHS (o
TEMaMm); BHEAYTUTOPHAs

caMoCTosITelIbHas paboTra ydeOHas
JIICKYCCHsI, KOHTpOJIbHasi padboTa,
MIPOMEKYTOYHAS aTTECTAIIUS

- chopMHPOBAHHOCTH MIPECTABICHUN O MAaTEMATUICCKIX
MOHATUAX KaK BXKHEHIIIMX MAaTEMaTHUYECKUX MOJIEISX,
MO3BOJISIIOIIUX OMKUCHIBATH U U3y4aTh Pa3HbIE MPOLIECCHI U
SIBJICHUS; TOHUMAaHUE BO3MOXHOCTH aKCUOMATUYECKOTO
[IOCTPOCHUSI MaTEMaTHUYECKUX TEOPHii;

¢bpoHTaTBHAS Oecena;
IIPAaKTUYECKHE 3aHATUA (o
TeMaMm); BHEAYAUTOpPHAs

caMoCTosITelIbHas paboTra ydeOHas
JICKYCCHsI, KOHTpOJIbHasi padoTa,
MIPOMEKYTOYHAS aTTECTAIUS

- BJIaICHUC MCTOJaMHU J0Ka3aTCJIbCTB U AJITOPUTMOB
peuieHus, YMCHHUEC UX TPUMCHATH, IPOBOAUTDH
A0Ka3aTCIbHBIC PACCYKACHUA B XOAC PCHICHUA 3a1a4;

(dbpoHTANBHAS Oecena;
MIPAKTUYECKHE 3aHSTUA (o
TEMam); BHEAYyIUTOPHAs

camocTosiTeNbHas paboTta ydeOHas
JUCKYCCHsSI, KOHTpOJbHAs pabora,
MPOMEKYTOUHAS aTTECTALUS

- BJIAACHUC CTAHAAPTHBIMU IIPUCMaMU PCIICHUS
PpaluOHAJIbHBIX U UPPALUMOHAJIbHBIX, IIOKA3aTCJIIbHbIX,
CTCIICHHBIX, TPUTOHOMCTPHUUCCKUX ypaBHeHI/Iﬁ u
HCPABCHCTB, UX CUCTEM; HUCIIOJIb30BAHUC I'OTOBLIX
KOMIIBIOTCPHBIX IIPOrpaMM, B TOM YUCIIC JJI ITOUCKA ITYyTU
PCUICHUA U UJIIIOCTPpAallK PCIICHUA ypaBHCHI/II‘/'I n
HCPABCHCTB;

(dbpoHTANBHAS Oecena;
MPAaKTUYCCKHE 3aHATHUS (o
TEMaMm); BHEAYTUTOPHAs

CaMOCTOATCIIbHAA pa60Ta yqe6Ha51
AUCKYCCHsI, KOHTPOJIbHAA pa60Ta,
MPOMECIKYTOHUHAA aTTECCTAllUA

- c(pOpMHUPOBAHHOCTh MPEICTABICHUNH 00 OCHOBHBIX
MOHATHUSAX MaTeMaTHUECKOro aHaJIu3a U UX CBOWCTBAX,
BJIQJICHUE YMEHUEM XapaKTepU30BaTb IIOBEIECHUE
(GyHKLIMH, UCIIONB30BAaHUE TOJIYyUYECHHBIX 3HAHUN IS
OIMCaHUs U aHAJIN3a PEAJIbHBIX 3aBUCHMOCTE;

¢dpoHTaNIBHAS Oecena;
npakTHYeckue  3aHsATus (1o
TeMam); BHEayAUTOPHAs

CaMOCTOATCIIbHAA pa60Ta yqe6Ha${
JAUCKYCCHs, KOHTPOJIbHAA pa60Ta,
MPOMECIKYTOUHAA aTTECCTAllUA

- BJIaZICHHE OCHOBHBIMH MOHATUSAMU O MJIOCKUX U
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTypax, UX
OCHOBHBIX CBOMCTBax; C()OPMHUPOBAHHOCTh YMEHUS
pacrno3HaBaTh Fr€OMETpHUUECKHE (PUTyphl HA YEpPTEXKaX,
MOJIETISIX U B PEAJIbHOM MUPE; IPUMEHEHUE U3yYEHHBIX
CBOMCTB reoMeTprueckux ¢Guryp u GopmyI Juist pelieHus

(dbpoHTaNbHAS Oecena;
MPaKTUYECKHE 3aHSTUA (o
TeMaMm); BHEAyAUTOpPHAs

camocTosiTelbHas padboTta yuyeOHas
JUCKYCCHSI, KOHTpOJIbHAas padora,

reOMETPHUCCKUX 3a/]1a4 M 3a/1a4 C MPAKTHUYECKUM
COJIep)KaHUEM,

MPOMEKYTOUHAs aTTeCTalUA
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- c()OPMHUPOBAHHOCTH TIPEICTABICHHUI O IPOLECCax U

SIBJICHUAX, UIMEIOIMX BEPOATHOCTHBIN XapaKkTep, (ponTanbhas Gecena;

CTaTUCTHYECKHMX 3aKOHOMEPHOCTSX B PEalbHOM MHUPE, NPAKTHYECKHE 3aHATUA (TIO TeMam);

OCHOBHBIX ITOHATHAX 2JIEMEHTAPHON TEOPUH BeposTHOCTel; [PHCAYANTOPHAA CaMOCTOATEIIbHAS

YMeHHMiT HAXOTHTH U OLEHHBATH BEPOSTHOCTH HACTYTUIeHus |PA00T3 yueOnas AUCKYyCCH,

COOBITHII B IPOCTENINMX IIPAKTHYECKUX CUTYALUAX U KOHTPOJIbHAS PAOOTA, IPOMEKYTOUHAS

OCHOBHBIE XapAKTEPHCTHUKH CITy4aiHbIX BEIUYMH; aTTeCTaIns

- BJaJCHUE  HABBIKAMM  MCIIOJIG30BAHHMS  T'OTOBBIX ¢ponTansHas becena;

KOMITBFOTEPHBIX IPOrPaMM IIPU PEILCHUH 3a/1a4. NPAaKTHYECKUE 3aHATHA (IO TeMam);
BHEAYIUTOPHAS CaMOCTOSATENIbHAS
pabota yaeOHas JUCKYCCHUS,
KOHTpPOJIbHAS Pab0oTa, IPOMEKYTOUHAS
aTTecTalus

5. CTpyKTypa KOHTPOJIbHBIX 3aJaHUI

5.1 3apanus TeKymero KOHTPOJIst
5.1.1 llpakTuyeckue 3agaHus

Moayas 1. [lelicTBUTEIbHBIEC YHCJIA.

Tema 1.1. /leticmeumenvhvle yuca. Ipubnudicenue 0eticmeumenbHblxX Yucei KOHeYHbLMU
decamudHbIMU OPOOAMU.

IIpakTnueckas padora Nel k reme «/lelfictButenbuble yncna. [Ipubnamkenne 1eMCTBUTEIbHBIX YHCEN
KOHEYHBIMU JIECATUYHBIMU APOOSIMM.

III/IJIaKTH‘-IeCKI/Ie CAUHHUIIbI: HaTypaJ'II)HBIC qucia. HGJ'II)IG yrcaa. PanmoHanpbHBIE dHCIIA.
ApI/ICI)MeTI/I‘-ICCKI/IC JEHUCTBUSA HaJ palluOHAJIbHBIMHA YU CJIAMHU. HepI/IOI[I/ILIeCKaH ,[[pO6L.

IlepeyeHb 00bEKTOB KOHTPOJISI U OLIEHKHU

OcHOBHbIE OKA3aTeJIN OLEHKHU Ouenka (K0,1-BO
pe3yJbTara 0aJ1J10B)

- JleMOHCTpanuss MHTEpeca K CBOEH
npoecCuu ¢ TMOMOIIBIO CHUCTEMBI
3HaHUH, TMOJYYEeHHbIX B MEPUOJ
o0y4yeHMs, B TIEPBYI0 OuYepe.b,
IpaMOTHOTO MCTOJIb30BaHUS
MaTeMaTHYeCKUX  METOAO0B  JJis
peteHust mpodecCUOHANBHBIX 3a/1a4

0,5

- JleMoHcTpamusi ~ CIIOCOOHOCTH
MPUMEHSITh OCHOBHBIC UHUCIICHHbBIE 0,5
METO/IbI PEIICHUS TPUKJIAIHBIX 337124

3a BepHO BBITIOJHEHHOE 33/JaHKE BhICTaBIIsIEeTCs 1 Oast
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3a HEeBEPHO BHINOJIHEHHOE 33/1aHue BICTaBisieTcs 0 Oanios
Texcr 3axanus
BreinonHeHue pacueTHOro 3aJaHusl 10 IPEAJOKEHHOMY alrOpUTMY C MCIOJIb30BAaHUEM
KapTOYEK-UHCTPYKIIMHA:
1. HyxHo yMHOXHUTH Apo0Ob Ha 10", Tie n — KOJIMYECTBO JECATUYHBIX 3HAKOB,

COJIEPIKAIIUXCSI B 3aIUCH 3TOM apobwu g0 neproaa: x010".

2.  YMHOXaeM Ha 10", rae k — konmuuecTBo 1udp B epuoie.
3. x010"010%=x0010™.

4. OtHuMaeM OT paBeHCTBa (2) paBeHCTBO (1), peuuM mosy4eHHOE ypaBHEHUE.

Bapuanr 1.
3anwmcarh B BUJIe OOBIKHOBEHHOH POOU OECKOHEYHYIO ACCSITHUYHYIO IPOOK:
a) 0,(8);
0) 8,(25) B) 2,9(7)
Bapuanr 2.
3anmcarh B BUJIe OOBIKHOBEHHOM IPOOU OECKOHEYHYIO ACCSITHYHYIO IPOOK:
a) 0,(5);
0) 9,(18) B) 4,6(9)
Bapuanr 3.
3anmcarh B BUJIe OOBIKHOBEHHOM IPOOU OECKOHEYHYIO ACCSITHYHYIO IPOOK:
a) 0,(2);
0) 1,(23) B) 1,4(3)
Bapuanr 4.
3anucaTh B BUJIe OOBIKHOBEHHOU IpoOU OECKOHEUHYIO JICCITHUYHYIO IpoOb: a)
0,(3);
6) 4,(37)
B) 9,2(4)

Bpems Boinosnenusi: 20 MuH

IIpakTnueckas padora Ne2 k teme «/lelfictButenbuble uyncna. [Ipubnamkenne 1eCTBUTEIbHBIX YHCEN
KOHEYHBIMU JIECATUYHBIMU APOOSIMM.

JII/IJIaKTI/[‘{eCKI/le CAUHUIbI: HCHCHI/Ie qHucjaa ¢ OCTaTKOM. BGCKOHC‘IHaH nepnozmqecxaﬂ ACCATUYHAsA
npoOs. [IpencraBienne 0€CKOHEUHOM EPUOIUIECKOM APOOH B BUE IECATHUHOM.

Ilepeuenb 00bEKTOB KOHTPOJISA M OLIEHKH

OcHOBHBbIE TOKA3ATE/IH OLIEHKH Onenka (K0J-BO
pe3yjabrara 0aJ1710B)
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- JleMoHcTpanusi uHTEpeca K CBOEH
MpopeCcCur ¢ TOMONIBI0 CHUCTEMBI
3HAHUW, TIOJIyUEHHBIX B TMEPUOJ

o0y4eHHs, B TIEPBYIO OdYepelp, 0.5

rpaMOTHOTO UCTIOJIb30BaHUS

MaTeMaTHYeCKUX  METOAOB  JUIs

peteHust mpoheCCHOHATBHBIX 3a/1a4

- JlemoHCTpanus CIIOCOOHOCTH 05
,

MNPUMCHATH OCHOBHBIC YUCJICHHBIC

MCTOABI pCIICHUSA NPUKIIAAHBIX 3ada4
3a BCPHO BBIIIOJIHEHHOC 3aIaHUEC BBICTABIIACTCSA 1 6amn

3a HEBCPHO BBINIOJIHEHHOC 3a1aHNEC BBICTABIISICTCSA 0 6annoB

TexcT 3apanus

Pemenue 3agau no reme «/leliCTBUTEIIbHBIE YU CIIAY.

1) BeruuciauTs:

(0645 0,3 110?) 4: 6,25 15+1 1,96
! o 180 (4:6, ] 7 )

2) 3anucaTh B BUJIE JCCATUYHOM pOOU: g

1) BeruuciauTs:
(20,88:18 + 45:0,36):(19,59 + 11,95)

&
2) 3amucathb B BHJIE IECATHYHOIN apobu: 17

1) BbrauciuTh:
%5 +0,24) -2,15+ (5,1625 — 2 i} -

5

[{h]

2) 3anucath B BHJIE JECATHUHOM APOGH: ;(3

1) BeruncnuTs:
1 5 7
~—0375):0125 + (- ): (0,358 — 0,108)
5
3) Bammcath B BUIE AECATHIHOM Ipobu: g

Bpems BoinosiHeHus: 20 MUH

BueaynnTopHasi camocTosiTeibHas padota cryaenTa Nel

Bapuanr 1.

Bapuanr 2.

Bapuanr 3.

Bapuanr 4.

Brinmonsenue paCuYCTHOIO 3alaHuA 110 NPCAJIOKCHHOMY AJITOPUTMY C UCITOJIB30BAHUCM

KapTO4YEeK-UHCTPYKIUH.
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Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHBIE MOKA3aTEJIN OLEHKH Ouenka (K0,1-BO
pe3yjabTara 0aJ1710B)

- JleMOHCTpanus uHTEpeca K CBOEH
npodeccun ¢ TOMOMIBIO CUCTEMBI
3HAHWW, TMOJYYCHHBIX B TIEPHOJ
o0y4yeHHs, B TIEPBYIO O4Yepe.b,
IPaMOTHOTO UCIIOJIb30BAHUS
MaTeMaTU4eCKUX  METOJIOB  JUIs
petieHus npo)eCCUOHABHBIX 33/1a4

0,5

- JlemoHCTpanus CHOCOOHOCTH
MPUMEHATh OCHOBHBIE YHCIICHHBIC 0,5
METO/IbI PEIICHUS MPUKIIATHBIX 33/1a4

3a BCPHO BBIIIOJIHEHHOC 3a1aHUEC BBICTABIIACTCSA 1 6ann
3a HCBCPHO BBIIIOJIHCHHOC 3a1aHUC BBICTABJIACTCA 0 6annoB

TexcT 3aganus
Bapwuanr 1.

1. 3akoHunTe MpeIOKeHNe: «PalMoHaANIBHOE YHCIIO - 3TO YUCII0, KOTOPOE MOKHO
MIPEJICTaBUTh B BUzeC a/b , e ...»

2. 3anummre AecATHIHYO 1po0h 2,38(742). IloguepkHATE IEPUO STOM JPOOH.

3. Kaxk HazpIBaroTcs 4ncia, mpeacTaBisieMble OCCKOHCYHBIMU HETICPUOAMYSCKUMU
JECSITUYHBIMU IpO0sIMuU?

4. TlpencraBbTe uuciio 1/3 B BUaE MeprOIUICCKON APOOH.

5. Omnpeznenure 3HaK 4Kciaa 24/5_3,

Bapuanr 2.

=

3akoHYHTE TIpeaiokeHne: «Besikoe palinoHaIbHOE YUCIO MOXKET OBITh MPEJCTaBICHO B
BUJE...»

3anuiute necATudHyto apoos 30,7(284). IloguepkHuTe mepruoa Toi Apoou.
3anuiuTe Kakoe-HUOYyIb UPPAIIUOHATILHOE YHCIIO.

[IpencraBpTe unciio 1/6 B Buae nepuognveckoit 1poou.

ok wn

Omnpenenute 3HaK yucna 3v2 — 5,

Bpems Boinosnnenns: 20 MuH

Tema 1.2. Ioepewinocmu npubnudicenuti u eviyucienuti. llpaxmuieckue npuemvl 8bl4UCIEHUL C
NPUOTUNHCEHHBIMU OAHHBIMU.

IIpakTnueckass padora Ne3 k Tteme IlorpemHocTn npUOMMKEHUH U BBIUMCICHUI.
[IpakTHyeckure mpreMbl BEIYUCICHUH ¢ MTPUOIMKEHHBIMHU TAHHBIMH.
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JnpakTudeckue eIUHMIbI: yuciio. llojoKurenbHbIE

uppalnroHaibHbIe yKcia. JleficTBUTeNbHOE YCI0. ApudMeTHuecKue onepanuy HaJl JeCTBUTEbHBIMU

HppaunonansHoe U OTPULIATEIIbHBIC

yucinamMu. Moayib JEHCTBUTEIBHOIO YUCIIA.

IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

HaumenoBanue 00LeKTOB

OcHOBHBIE IOKA3ATEJH OLEHKU

Ounenka (Ko0J-BO

KOHTPOJISI M OLEHKHU pe3yJbTara 0aJ1J10B)
¥2. UcnonwszoBarh npuémsl U | - ONepaTuBHOCTH MOUCKA U 0,5
METO/IbI MaTeMaTUYECKOT0 | MCIOJIb30BAHUS HEOOXO0IUMOM
CUHTE3a M aHAIM3a B Pa3IMYHbIX | HH(pOpMAamu Ui KaueCTBEHHOTO
poecCHOHATBHBIX CUTYAIUSIX BBITIOJTHEHUS PUEMOB M METOJIOB
MaTeMaTUYECKOI0 CHHTE3a M aHaInu3a B
Pa3IMYHBIX TPO(HECCHOHATBHBIX
CUTYyaIIHSX.
32. OCHOBHBIE YHCIIEHHBIE | - JemoHcTpanms CIIOCOOHOCTH 0,5

METOJIBI
3aja4

peliCHusd IMPUKIAIHBIX

NPpUMCHATL OCHOBHBIC YHCIICHHBIC
MCTOABI pCHICHUA IMPUKIIAJHBIX 3a1a4

3a BCPHO BBIIIOJJHCHHOC 3a/1aHHUEC BBICTABIIACTCS 1 6amn

3a HEBEPHO BBINOJHEHHOE 3a/1aHKe BICTaBisieTcst 0 6ayuios

TexcT 3aaanus

Bormpocs! 1uist caMOKOHTPOIIA:

1. Yro Takoe morpemHocTs?

2. YTO 3HAYUT U3MEPUTH?

3. Ot 4yero BO3HHUKAET HOI‘peH_IHOCTL? HazoBute HECKOIBKO (1)aKTOpOB, KOTOPBIC BJIUAKOT Ha

TOYHOCTH pE3yJibTaTa.

3ananme 1. [Iycts gansl nBa uucna x=1/3 u y= 2/3. Haiizem norpemnHocTs Ipu CI0KEHUH 3THUX YHCEIL.
3ananme 2. [Iycts nans! qBa uncna x=1/3 u y= 3/7. Haiiiem norpenHocTs Npu yMHOKEHHH 3TUX YUCEll.

Bpems Bbinosnenusi: 20 MuH

BueaynnropHasi camocrosiTenbHas padora cryaenTa Ne2 PemieHue 3agad 1o reme

«JleiCTBUTEIbHEIC YUCIay.

Ilepeuenb 00bEKTOB KOHTPOJISA M OLIEHKH

OcHOBHBIE IOKA3aTeJIU OLEHKH
pe3yjabTara

Ouenka (k0,1-BO
0aJ1J10B)
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- OnepaTuBHOCTh MOUCKA U 0,5
UCTIOJIB30BaHUST HEOOXOTMOM
UHGOPMAIIMH JIJISI KAYECTBEHHOTO
BBIIOJIHEHUS IPUEMOB M METOJIOB
MaTeMaTHYECKOT0 CHHTE3a U aHATu3a
B PA3JIMYHBIX POQECCHOHATBHBIX
CUTyallugX.

- JeMoHcTpanus CIIOCOOHOCTH 0,5
MPUMEHATh OCHOBHBIC YHCIICHHBIC
METO/IbI PEIICHUS MPUKIIATHBIX 3a/1a4

3a BCPHO BBIIIOJIHEHHOC 3aIaHUEC BBICTABIIACTCSA 1 6amn

3a HEBCPHO BBINIOJIHEHHOC 3a1aHNEC BBICTABIISICTCSA 0 6annoB

TexcT 3apanus

Pemenue 3amau mo treme ((I[eﬁCTBHTCHLHBIe qHuCJIa».

Bapwuanr 1.
4) BBIYHCIINTE:
(ﬂﬁr%l-.'i 0,3 110?) (4:6,25-1 5+1 1,96)
¥ - ¥ 18{] - ¥ - ? £
5) 3anucarsb B Buze AECATHUHOI npoou: é
Bapuanr 2.
3) BorunciauTh:
(20,88:18 + 45:0,36):(19,59 + 11,95)
4) 3anmucath B BUJE JECSITUYHON IPOOH: 5
Bapuanr 3.
3) BbrunciuTh:
4 3, 2
(3= 0,24)-2,15+ (51625 —2 ) -
3
4) 3anucaTh B BUJIE IECATUYHON APOOH: 7
Bapuanr 4.

2) BeruncnuTs:
S~ 0375):0,125+ (- ——): (0,358 — 0,108)

-1
6) 3anucars B BHJIC IECATUYHOMN IpodH: g

Bpems BoinosiHenusi: 20 MyuH

Tema 1.3. Apugpmemuueckuii Kopers n-oi cmeneHu.
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10

IIpakTnyeckas padora Ned k Teme AprupMETHUECKUN KOPEHb N-Oi CTETICHH.
JAunakTudyeckune exuHunbl: [lonkopennoe Beipakenne. KBaaparueiii kopeHb. KyOnueckuii KOpeHsb.
Apudmerndeckuii KopeHb n-oil creneHu. KopeHb HEUETHOH CTENEHM W3 HATYPAIbHOTO YHCIIA.

CaoiicTBa apu(MEeTHIECKOT0 KOPHS N-0i CTEIICHHU.

IlepeyeHb 00HEKTOB KOHTPOJISI M OLIEHKHU

OCHOBHbBIE MOKA3ATEJIHN OLEHKU OueHka (KoJ-BO
pe3yJbTara 0a/1J10B)
- OnepaTHBHOCTD TTOWCKA H 0,5

HCIIOIB30BaHUA HEOOXOIUMOM
nH(OpMAIIUY TS KAUECTBEHHOTO
BBITIIOJIHCHU A HpI/IéMOB U MCTOI0B
MaTeMaTUYECKOI0 CUHTE3a U aHaJIM3a
B Pa3IMUHBIX IPO(ECCUOHATIBLHBIX
CI/ITyaIII/ISIX.

- JlemoHcTpamusi ~ ciocOOHOCTH 0,5
INPUMCHATL OCHOBHBIC YHMCJIICHHBLIC
MCTOJbI PCHICHUA IMPUKIIAJHBIX 3a1a4

3a BepHO BBIIIOJIHEHHOE 33/1aHK€ BbIcTaBigercs 1 Oamr 3a
HEBEPHO BBIMOJIHEHHOE 33/1aHNe BeIcTaBisiercs: (0 OamioB

TexcT 3aaanus

B-1

DZ 4 D x)3)

l.a) B IIII/ICJII/ITeiO,ZS%;BZ B) SKI 383 r) 0,73/8_1 ) 4!6;1 QIaEl 18 e)3 3 DZ 6\5/8 Dz
J v

0 35(07)°
2. Pemnte ypaBHEeHUSI:

9 _1%,0200 px0100

8

3. SIByisieTcs M YETHOM WITH HEYETHOU (DYHKITUS:

a)yOd3x®>, 6 yOx*01

2)3x308100

B-2
1. Beruucnure:

a) 0,49 6) ° 64 ) 202 r)0,573-]:

27 3(06)° \/—
v 43

2 6



N J
) \EDD\Ij o U226 Uy

4 30 \/_
16 27 3 2 [0

2. Pemnte ypaBHEeHUS:

2)5x408000 6)_1x30900 B)X10D1DO
3

3. SIBnsietcst K YETHOM WM HEYETHOW (QYHKIIUS:

a)yOd5x’, 6)yOxt0s.

1. Beruncnure:

a) 0,64 6) 481 B)Tl—k% r) 0,57 128
Y ‘/_ 8 V 32

_ v
~x 16IDD3DJ;D23 f(/)_|:| o 2 30 ) 7?-,/(57)5
625

812

2. Pemmute ypaBHEHUS:

© 1% 01600 sXx0100

2

3. SIBnsieTcs M YETHOM WM HEYETHOW (QYHKIIUS:

a)yO3x, 6 yOxOl.

2)2x*03200

B-4
1. Beruucnure:

5243 1)30161 1)0,24625
a) 0,81 6)

J J S 64@ J

o, 2!61 Dl_278_ o 580 %3 9325 7s(6)s

300 2

2. Pemnre ypaBHEeHUsI:

a)2x305400 6)-1x404005)x40100
4

3. SIBisieTcst 1M YETHOM HMIIM HeYeTHO! 3anannas Gpynkmms: a)y 0 17x°, 6)yOx*010.
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Bpems Bbinosnenus: 60 Mmun
IIpakTuyeckasi padora NeS k teme ApudMeTHISCKUN KOPEHb N-OM CTETICHH.
JupakTuyeckne eaquHunbl: CreneHb ¢ palMOHAIBHBIM Toka3ateneM. CBoWcCTBa CTENEHU C

palMoHAIBHBIM ITOKA3aTeJIeM.
IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIC II0KA3ATeJIN OLIEHKH Ouenka (K0J1-BO
pe3yjabTara 0aJ1710B)
- OrnepaTUBHOCTH IIOUCKA U 0,5
MCIIOJIb30BAHUS HE00X0IUMOI

uHbOpMaMKM  JJs  KAaueCTBEHHOI'O

BBIIIOJIHEHUS INPUEMOB M METOJOB

MaTEeMaTHYeCKOr0 CUHTE3a U aHaJIn3a
B Pa3IMUHBIX IPO(ECCUOHATBHBIX
CUTYyalUsX.

- JlemMoHCTpamusi ~ CIOCOOHOCTH 0,5
INPUMCHATH OCHOBHBIC YHMCJIICHHBLIC
MCTOJbI pCHICHUS NPUKIIAAHBIX 3a4a4

3a BepHO BBINIOJIHEHHOE 33/1aHKE BbIcTaBisgercs 1 Oamr 3a

HCBCPHO BLIIIOJIHCHHOC 3a1aHUC BBICTABJIACTCA 0 6amnoB

TexcT 3aaanus
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CgoiicTBa KOPHSI N — O CTeNEeHHU

Bapuanrt 1
1. Brmuunciaure

22240303
6)4 480 27:327

wV24 05406
NN AN P

\/H.Q.CI/IT\/_MHO)KI/ITQHO,H 3HaK KOpHA

0 2ab2 0

3. Haﬁan& 3HAUYEHUE BBIPAXKECHUS

[} 2 g sllyms 2

4. BeIYHCIHTE 3HAUCHUC BbIpaKCHUA

36/2ab203 D\é 8a5b26‘ | 3 2bc , ecnim a,b,C —

TIOJIOXKHUTEJIEHBIC 1<I/abc=U.4\L/— \/ \/—
5. Beruucnure a) 1\?‘D‘8‘2‘D\/_—11[l/6—2T

2100051304023

348

CgoiicTBa KOPHS N — 0¥ CTeNeHn

Bapuant 2
1. VYmpocrture
12873
a)7
3712

6) 3f 4m®
¥7a5 04 9a : 9a2

B) 5
2. \BHgcnte MHOMXIITEND 1101 3HAK KOPHSL

1 —
a 402 3a1ob!é
3a’b

3. Haﬁz[m,é 3HAYCHUE BBIPAKCHUS

4 x0O 4y|:|z 8 X5 )7 I8 X3Y5
0 xgpey Oy

4. BeruncnuTe 3HaYCHHUE BBIPAYKEHUS

36/2ab26‘3 D\ﬁ 8a5b26‘ N 3 2bc , ecnm a,b,Cc —

[TOJIOKUTETLHEIE 1\/I/a’ot=6:7: \/7\/_
5. Belquciure a) {/ﬁﬁ‘ﬁ?lﬁ_ﬁﬁﬁ

6)1701220°%990702

CBoiicTBa KOpPHS N — 0¥ CTeNleHH

Bapmuanr 1
1. Bbriuucioute

2)324 03035

6)4 481027 :327
348

\/7
B) 5 \%4—!] ?4—[] O—
\/H_QCI/I"I;/_MHOXI/ITe IOJ 3HAK KOPHA

0 2ab2 0 162

3. Haﬁzm& 3HaUYEHUE BBIPAKECHUS

[} 2 g sllpms 2

4. BeIYHCIIHTE 3HAUCHUE BbIpaXXCHU

3Q/Zab203 D\té 8a5b26' I 3 2bc , ecam 4,0,C —

TIOJIOKUTEIIbHBIE z/ abc=U.4\+/— \/ \/—

5.Berumcrmre a) 18 082 0 11062

CBoiicTBa KOpPHS N — 0¥ CTEeNeHu

Bapuanr 2
1. VYupocrtute

128z 8
a)7
3712

6) 4 4m
s) 36272504 9a: 9a2

2. I/BmiJmHomnTenL 0] 3HAaK KOPHS
O v 0 243ai0bd

3a’b
3. HaI‘v'IIH/ITﬁ 3HAYEHUE BBIPAKECHUS

2

szu\/aylj\/mm 7 .8 X3Y5

4. BeIYUCIINTE 3HAaUEHHE BbIPpaKCHUSL

392ab2c3 0¥ 8aSh%e B3 2bC . ecmn abc

MIOJIOKUTEIHHEIE I:I/?bFﬁ:?: \/7\/—

5. Beumcrmre a) 4 02 3 0 610 28 3
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5 100 0513 /4 g 28 6) V17 1248 %09 g 702

Bpems Bbinosnenus: 60 Mmun

BHeayautopHas camocTosiTe/IbHasi padora cryaeHTa Ne3 PaboTa ¢ JONMOTHUTEIBHOMN JIUTEpaTypOl
110 TemMaM: «MICTopusl OTKPBITHS IIOHATUS KOPHS», «/{0Ka3aTeNbCTBO CBOMCTB KOPHS».

IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKU

OCHOBHBIE OKA3aTEJIH OLEHKH OueHka (KoJ-BO
pe3yjabTara 0aJ1710B)
- OnepaTuBHOCTh MOUCKA U 0,5

HCIIOJIL30BAaHUS HEOOXOINMOM
nH(OPMAIINH JIJIS1 KAYECTBEHHOTO
BBITIOJIHCHU A HpI/IéMOB 1 METOJI0B
MaTeMaTU4YeCKOro CHHTE3a U aHaIu3a
B Pa3IMUHBIX IPO(ECCUOHATBHBIX
chyaumlx.

- JleMoHcTparus cnocoOHOCTH 0,5
IIPUMEHSTh OCHOBHBIC YHCIICHHBIC
METO/IbI PEIICHHUS TPUKIIATHBIX 33724

3a BepHO BBIIIOJHEHHOE 3aJJaHUE BhICTaBisieTcst 1 6amn

3a HEBEPHO BBINOJIHEHHOE 3a/1aHKe BICTaBisieTcst 0 6ayuios

Texkcr 3apanus
Pabora ¢ momonHUTENBEHON MUTEpaTypoil Mo Temam: «McTopusi OTKPBITHS TMOHSATHS KBaJPATHOTO
KOpHsI», «JloKa3aTelbcTBO CBOMCTB KOPHSI».

1. Aure6pa: Yue6. s 8 k. cpen.mik.\ 1. A. Anmumos, FO.M.Konsrun, F0.B.Cumopos u ap. —
2 w3n.M.:-IIpocBemienue, 1994r.

2. Aunrebpa: s 8 xi.: Yue6. [Tocobue s yqamuxcsl K. U KJIaCCOB ¢ YIIyOJI. U3yY.
Marematuku \ H.5l Bunenkun, A.H.Bunenkun, I'.C.Cypsuiio u ap., [Tox pea. H.S.Bunenkuna. — M.:
IIpocenienue, 1995.

3. IlerpakoB U.C. «Marematnueckue kpyxku B 8-10 xmaccax»: Ku. [Ing yuurens.- M.:
[Ipocsemienue, 1987.

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

Bpems Bbinoanenus: 120 mun
Tema 1.4. Pewenue ypasrenuii u HepageHcmes ¢ 00HOU NepemMeHHOU.

IIpakTnyeckoe 3aganue Ne 6 k Teme «PemieHne ypaBHeHUH 1 HEPABEHCTB C OAHOMN
IIEPEMEHHON
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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
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
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
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
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
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
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
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
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
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
http://interneturok.ru/ru/school/algebra/8-klass/funktsiya-y-x-svoystva-kvadratnogo-kornya/svoystva-kvadratnyh-korney

JAunpakTudeckue eqMHUNbI: PerieHue ypaBHEeHUI U HEPABEHCTB C OJIHOM nepeMeHHoM. KomriekcHbie
yucina. JlefcTBus Hal KOMIUIEKCHBIMU YHCIIAMHU.

IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIC IIOKA3ATeJIN OLIEHKH Onenka (K0J1-BO
pe3yjabTara 0aJ1710B)
- JleMOHcTpanusi MHTEpeca K CBOEH 0,5

npodeccuu C TMOMOIIBIO CHUCTEMBI
3HaHUM, TIOJYYEHHBIX B IEPUOJ]
oOyueHusi, B TIEPBYIO OYEpE.pb,
PAaMOTHOI'O HCII0JIb30BAHUSA
MaTEeMaTUYECKUX  METOAOB  JJIs
peteHust mpoheCCHOHATBHBIX 3a/1a4

- JeMoHcTpanus CIIOCOOHOCTH 0,5
MPUMEHATh OCHOBHBIE YHCIICHHBIE
METO/IbI PEIICHHS TPHUKJIAIHBIX 337129

3a BCPHO BBIIIOJJHCHHOC 3a/1aHHUEC BBICTABIIACTCA 1 6annos

3a HCBCPHO BBIIIOJIHCHHOC 3a1aHUC BBICTABJIACTCA 0 6ann0B

TexcT 3aganus
BapuanT 1

1. 16 —2x|=3x+1

2.W1—xt <1

Bapuanr 2

1. Vx2—16=x?—-22
Fx—15
2. x%+5x—14

Bapuanr 3
1. |4 — 3x]

Il
b

2. V25 —x* = 4
Bapuanr 4

1L.vxi49=2x2—11

2. xi+dx#2 =0

Bpems BoinosiHeHus: 20 MyuH

IIpakTuyeckoe 3ananue Ne7 k Tteme «PemeHne ypaBHEHMH W HEPABEHCTB C OJHOMU
IIEPEMEHHON
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JInpakTudeckue enmuunbl: KommiekcHsie uncna. JledcTBUs Hal KOMIJIEKCHBIMU YUCTIAMU.
Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHbIE IOKA3aTeJIH OLlEHKH Ouenka (Ko0J1-BO
pe3yJbTara 0a/1J10B)
- JleMoHCTpamusi HHTEpeca K CBOeH 0,5

npodeccu ¢ TOMOIIBIO CHCTEMBI
3HaHUHM, IIOJIyYCHHBIX B IIEPUOL
oOydYeHus, B TEPBYIO OYepe.b,
PaMOTHOTO UCIIOJIb30BAHUSI
MaTeMaTH4YeCKUX  METOJO0B  JIJIs
pelieHus mpopecCHOHATBHBIX 3a1a4

- JleMoHCcTpamusi ~ CIOCOOHOCTH 0,5
INPUMCHATH OCHOBHBIC YHUCJIICHHBIC
MCTOJbI pCIICHUS NPUKIIAAHBIX 3aa4

3a BCPHO BBIIIOJJHCHHOC 3a/IaHHUEC BBICTABIIACTCA 1 6amnos

3a HEBEPHO BBINOJIHEHHOE 3a/1aHKe BICTaBisieTcst 0 Gayuios

Tekcr 3axanus
3agaHusA BBINOJIHAOTCS 110 BApDHAHTAM.
|. HapucoBaTh KOMIIEKCHBIE YMCIIa HA KOMIUIEKCHON IJIOCKOCTH.

1) 2202031, z00402i, z30105i;
2) z200203i,2,0402i, zz 001 0 5i;
3) z2 007021, z, 030 4i, z306 0 2i;
9 0702, z,00304i, z300602i;
5) 203051, z00601, z3 0 02 O 4i;
6) z200305i,z00601, zz 02 0O 4i;
7) z205021, z0103i, zz30 04 0 5i;
8) 220502, z200103i, zz300106i;
9) z20102i, z,0305i, zz00401;

100 z200102i,2z0305i, zzO040Oi1.

I1. Bo3BecTH KOMILIEKCHOE YUCIIO B KBaapar.

1)z00402i, 22002041, 3)z0305i;
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4z00105i, 5z00305i,
7nz0O304i, g)z0O0O405i,

1002001061 .

I11. HafTi apryMeHT KOMILICKCHOTO dHCIa.
nz,0404i, 700080,
32,002 0230, 2,03 O0\Gi
52009302 2,003 0 3i

7nz 00202, z,0 DS\QD 51,

%
9z, 0020930 2,030i3,

Z
1V. Beimonaurs nevicteust: 1 O ™2 ,

z, 005031,
1z 02040,
. 22D3D2i,
3yz20401,
203080,
55z2 001021,

9z, 003041, zz0205i,

6)z00102i;
9zO702i;

22,004 04,20 0030
5702 028i, 0 03 O0\Bi
62,02%02i 2000903

8)21DD2D2i,22D5365i;

a
10022001014, z01003i.

z102z,, z1:072, Z1.12.

2)z10305i, z,0604i,

z,007 061 ;
6)z20102i,

8)z10307i, z0104i;
10yz20201, z00304i.

V. [lepeBecTy KOMITJIEKCHOE YMCIIO B MOKA3aTeNbHYIO (OPMY U BO3BECTHU B CTeNeHb. OTBET 3amucaTh B

anrebpandeckoit hopme.

01 10 o3 .
2) (1 0i+3)
100 _i 00
02 200
=
(010i3)°,6) (020 2i)"; J
7 (01013 &) (30i)
NE

3
4

3 (O 30i);

4 (02020, 5

o) (0N 3 0 i)°:
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10) (3 0 3)74.

V1. HaifTu MOITyJTh KOMILTEKCHOTO YHCITA, [

1 (02 00)* 0 (20 20)%, 2)(2 OON8i)3 0 (1 0 6i)°2
5 ($00)50(6060)2, 4 Qi) 0 (2 06 30)%2;
5A0D®0¢300)¢,  §@0M)P0 (700>,

oo PO@oi, 8) (1 0i)" O (30 2i)

o) (%0 i)™ 0 (2030, 10) (3 0 i)™ 0 (5 O 2i)2

VII. [Iist 1aHHOTO KOMIUIEKCHOTO YKCIia HAWTH MOIYJh M 3alIMCaTh KOMIUIEKCHO-COMIPSIKEHHOE YHCIIO.
1)2202083i, 20365, z30cos50 O sin50;

22204082 2,02 7,00,2(cosl Oisin1):

0 1 1
3) 2200200 3i, z05esi, z301,5(cos _DOisin_);
2 2
v 2i, 230 2,3(cos 320 O0 i sin 320 ) ; 4)

z2001007i,z20¢e
5)z,007 EIJF, o0 3eM 230 3,2(cos 4 O i sin 4);

6) z2 00 3 [)2i , zo 0 12e"", 230 6,2(cos 5 O i sin 5);
7y 20500 2iy z,07e% | z; 0 2,4(cos 3 O i sin 3);
8 2200038 2i,2,02e% 2501,7(cos50isin5):9z 0030720

4e081 74 EGA(COS 70isin7);
v

102,00 7 0 3i, zp 0 571 z300,5(cos1 O i sin 1).
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VIII. Beraucouts ~ Z , ecnu Z 3a1aHO, H300pa3UTh HalICHHBIC PEIICHHUS HA KOMIUIEKCHOM IJIOCKOCTH.

11
1) 0 8, 2y 0Oi, 3)1, 4) 01, 5) 8;
2 2
01003, 7300, 81003, 9v30i. 1002 02i

IX. Pemuth KBajipaTHOE ypaBHEHHUE.

)x205x0700, 2x204x0900, 23x203x0O500;
Hx204x0700, s5x204x0O500, e6x?02x0400;
Hx203x0600, x203x0400, 9x202x0800:; 10 x 20O
5xd900.

Bpems BoinosiHenusi: 70 MuH

IIpakTnueckoe 3amanme Ne§ k Teme «PemieHne ypaBHEHMH M HEPAaBEHCTB C OJHOU
MePEMEHHON

JAupaktudyeckue enmHulbl: KoMmruiekcHbie yncia. Pelienue ypaBHeHH 1 HEPABEHCTB € OHOMN
nepeMeHHo. /leficTBus Ha/l KOMIUIEKCHBIMU YKciaamu. IlepedyeHb 00beKTOB KOHTPOJISA U
OLIEHKH

OcCHOBHBbIE OKA3aTeIH OLEHKH Onenka (K0.1-B0O
pe3yJibTaTa 0a.1710B)
- JleMOHCTpanus MHTEpeca K CBOEH 0,5

MpopeCcCuu C TOMOIIBIO CHUCTEMBI
3HAHUH, TIOJYyYEHHBIX B IEPUOJ]
oOyueHus, B TMEPBYIO OuYEpelb,
rpaMOTHOTO HCIIOJIb30BaHU
MAaTEMATHYCCKHUX METOO0B JIIA
pelieHns npodeccuoHanbHbIX 3a1a4

- JleMoHCTpanus CIIOCOOHOCTH 0,5
MPUMEHATH OCHOBHBIC YU CJICHHBIC

MCTOJbI pCIICHUS NPUKIIAAHBIX 3a1a4

3a BCPHO BLINTOJIHEHHOC 3a1aHUEC BBICTABIIACTCA 1 6amnos

3a HEBEPHO BHINOJIHEHHOE 331aHue BbICTaBisieTcs 0 Oaos

TexcT 3aganus

1.  YcraHoBuTe, KaKue U3 CICAYIOIINX 3aIUCEH SIBIITIOTCS YPABHEHUSIMU C OJTHOM TEPEMEHHOM:
a) (x-3) 0 5= 12x; r) 3+(12-7) 0 5 = 16;
0) (x-3) 0 5=12; ) (x-3) Oy =12x;
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B) (x-3) 0 17+ 12; e)x?-2x+5=0.

2. Vpasuenue 2x* + 4x? -6=0 3a1aH0 Ha MHOKECTBE HATYpaNbHBIX unces. OObACHUTE, HOYEMY
4KCII0 1 ABISETCSI KOPHEM 3TOr0 YpaBHEHMS], a 2 U -1 HE ABJISAIOTCS €r0 KOPHSIMHU.

3. B ypaBaenuu (x +...)(2x + 5) - (x - 3)(2x + 1) = 20 0AHO YKCIIO CTEPTO U 3AMEHEHO TOYKAMH.
Haiinure cteproe 4ncio, eciii U3BECTHO, YTO KOPHEM 3TOT0 YPABHEHUS SBJISIETCS YUCIIO 2.

4.  Pemmute ypaBHEHHS (BCE OHM 3a/1aHBl HA MHOXKECTBE JICUCTBUTEIBHBIX YHCEN) U 0OOCHYITE
BCE NPpeoOpa30BaHMsl, BBIIOJIHAEMbIE B IPOLIECCE UX YIIPOLICHHUS:

a) 7x0403x05; 0)x-*F203a205: ) (2 -x)2-x(x-1,5)=4,
2 2 5 3

Bpems BoinosiHeHus: 60 MuH.

BHeayautopHass camocrositesibHass pabora cryaenta Ned Pemenune MJI3 Nel, Bximrouaromiee
pelIeHue 3aJaHui ¢ KOPHAMU N-OM CTENIEHU, U YPAaBHEHUs U HEPABEHCTBA C OJJHOM IIEPEMEHHOM.

IlepeyeHb 00bEeKTOB KOHTPOJISI H OLIEHKHU

OCHOBHBIE OKA3aTeJIH OLeHKH Ouenka (KoJ-BO
pe3yjabTara 0aJ1710B)
- JleMoHCTpaIusi UHTEpeca K CBOCH 0,5

npodeccud ¢ TOMOMIBIO CHUCTEMBI
3HAHWW, TMOJYYCHHBIX B TEPHOJ
oOy4eHHs, B TIEPBYIO O4Yepelb,
IpPaMOTHOTO UCIIOJTb30BAHUSI
MaTeMaTHYECKUX  METOJOB  JIs
peteHust Mpo(heCCHOHABHBIX 3314
- JlemoHcTpamusi ~ CIOCOOHOCTH 0,5
NPUMEHSATh OCHOBHBIC YHCJICHHBIC
METOJIbI PEIICHHS TIPUKJIATHBIX 3324

3a BCPHO BLINTOJIHCHHOC 3a1aHUEC BBICTABIIACTCA 1 6annos

3a HEBEpHO BBHINIOJIHEHHOE 3aJjaHue BbicTaBsiercs 0 OamioB

TexcT 3aaauus

Pemenne 1J13 Nel, Bkitouaroiee penieHue 3aaHuil ¢ KOpHIMHU N-0i CTENEHHU, U YpPaBHEHUS U
HEPaBEHCTBA C OJJHOM MEPEMEHHOM.

N3 Nel
1. Bpruucnuts | 2- Viopoctuts 3. PelnTh ypaBHEHHE . 4. Pemmts
V125 [ L o= Vi+3=+5—x
iy x 7 8
. x—2 x+2 x%?—4 .
V—32 I e, * _ 4 V3x—2 < -2
YTV x2—16 x+4 x—4
|—3 :ifr[2x+5:]5 x +x—|—5= 50 Ve+1l=x—1
||3_ x+5 x—5 xZ—25
\ 2
V625 J&—5)°
5-|.'_
V3 Vi—2<5
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x +x+2_ 3]
x+2 x—2 x2—4
R a2 2x  15-32x" 3x  |Jx?+x+4=4
2x—3 4x2 —9 2x+ 3
5{?
v 3x 28—-53x  4x
[9-24 _ 2x+5 4x2—25 2x—5 |Vi—2x<=7
0,064 Va 6 9  12x2-15 |Vxi-7=1
& — + = -
Va 1—2x 2x+1  4x2—1
Tr
91 VE-x)* x 5 15x + 10 Vx+2=3
125 2+3x 3x—2 4—9x2
— /o i 3x 9 —
25§/ 8 I =x Vi-x=x+1
BASY 3—x x—3
— | 5 ——
: 4 = _
81 flpe.eple | XD V7i—3x>5
N xr—4 4—x
V—128 j..."f—[x-F?]B x—6  x _ 9 Vit 10=x—2
x4+ 2 x+1 x*4+3x+2
| p—— | |I | E——
324: V2 Va® x  x+1_ 1 Vix+1 > -3
x—1 x+3 x+2x-3
| Ef"_q_ [ _13—?2‘_i [ 1_1
5|1ﬂ va x%—4x+3  1-x  x-3 vx+1=1-x
|
| 64
= . % a a7 —_ 5 2 1-3x _ 4 / — _
3-v9 V(x—2) Tt o - Vidr—1 < —1
— EWi - = - r r
V-64 | V(3-0)* —-i= Vxt4=vV2x—1
x+3x x x*—3x

Bpems Bbinosinenus: 50 MmuH
Mopnyasb 2. ®yHKIMH, HX CBOHCTBA M rpaguKu

Tema 2.1. Yucnosas ¢hynxyus.

IIpakTnueckoe 3axanue Ne 9 x reme Yucnosast QyHKIM.
Junaktnyeckue exuHuubl: Yucnosas ¢pynkuusa. CrnocoOsl 3aganus pyHkuuu. [lepeyenn
00BbEKTOB KOHTPOJISI M OLCHKH

OcHOBHDIE TOKA3aTEJIH OLIEHKH Ouenka (K0J1-BO
pe3yjabrara 0aJ1710B)
- OnepaTuBHOCTh MOUCKA U 0,5

HCTOJIb30BAaHUS HEOOXO MO
uH(pOpMAIIUHU IS KAUeCTBEHHOTO
BBIIIOJIHEHUS IIPUEMOB U METOJI0B
MaTEeMaTHYECKOr0 CUHTE3a M aHaIN3a
B Pa3IMYHBIX MPO(ECCUOHATBLHBIX
CUTYyaLHUX.
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- JemoHCTpamms CIIOCOOHOCTH 0,5
MPUMEHITh OCHOBHBIC YHCJICHHBIC
METO/TbI PEIICHHUS PUKIIATHBIX 32124

3a BCPHO BBIINIOJIHEHHOC 3a1aHUEC BBICTABIIACTCSA 1 6ann

3a HEBEPHO BBITIOJIHEHHOE 3a/1aHKe BhIcTaBisgeTcs (0 OayioB
TexcT 3apanus

1. Kakue u3 cenyrommx hOpMyII 3aJai0T Ha MHOXKECTBE R IeHCTBUTEIBHBIX YHCel (YHKIUIO:
a)y=4x;0)yo*_y=;B) x> +y* =4?

X

2. Tlocrpoiite rpaduk GyHKIUH y = 5 - X, €clu ee 00J1acTh onpeeneHus Takosa: a) X = {0,1,
2,3,4,5};6) X=1[0;50; B) X =R.

3. Tlocrpoiite rpaduku cieayronmx GYHKIHNA IPH YCIOBUH, YTO OHH 3aJIaHbl HA MHOYKECTBE
R neiictBuTenpHbIX yncen: a) y=x; 0)y=3;B)x=5;1)y=0.

4, Oyukuus f 3agaHa npu NOMOIIK TaOIUIBL:

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 00J1aCTh ONpeaeTeHus 1 00J1acTh 3HAUCHUH.

0) 3anmaiite pynkuuro f mpu nomouu GOpMyIbL.

B) I[loctpoiite rpaduk dpyHkiuu f Ha KOOPAMHATHOMN MIIOCKOCTH.

r) Jokaxwure, uto pynkuus f Bozpactaer Ha Bcell 00JIaCTH OMPEICICHHUS.
Bpems Boinosnenusi: 30 MuH.

Tema 2.2. I pagpuxu ¢pynxyuii.

IIpakTnuyeckoe 3axanue Ne 10 k reme ['padukn pyHKIMH.
Junakrudyeckue eqununbl: [Ipocreiimme npeodpazoBanus rpadukoB GyHKINH.

IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIE IOKA3aTeJIU OLEHKH Ouenka (K0,1-BO
pe3yJbTara 0aJ1710B)
- OnepaTUBHOCTH MTOMCKA U 0,5

HCIIOJIL30BAaHUS HEOOXOIUMOM
nH(pOpMaLUU AJ11 KaYECTBEHHOTO
BBITIOJIHEHUS] IPUEMOB U METOJIOB
MaTEMaTHYECKOTO CUHTE3a M aHaIu3a
B Pa3IMYHBIX TPO(ECCUOHATLHBIX
CUTYaIHsX.

- JlemoHcTpamusi ~ CIOCOOHOCTH 0,5
INPUMEHATE OCHOBHBIC YHCJIICHHBIC
MCTOJBI PCIHICHUA MMPUKIIAJHBIX 3a1a4

3a BCPHO BBLITTIOJIHCHHOC 3aaHUC BBICTABJISACTCA 1 Gamr 3a
HCEBCPHO BBINTOJIHEHHOC 3a/IaHUC BBICTABJIACTCA 0 6annoB
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TexcT 3aganus

Bapuanr 1
1.  3amucarh OnpeeieHHs:
a) OyHkuun
b) Ob6nactu onpeaeneHus pyHKIHH

c)Bospacraromeii pyHKIIMH
d) UYernoii pynkiuu 2. HccnenoBath  QyHKHMIO — Ha
yernocts: f(x) = —5x° — 2x,

Bapuant 2
1. 3anwucars onpeneneHus:
a) I'paduka GpyHkumun
b)O6nactu 3HaueHust QyHKIUH
C) YobiBaroiei GyHKIMNA
d)HeueTHoit GpyHKITHH
2. Uccnenosars GyHKIMIO Ha geTHOCT: f (%) = x* — 4x,

Bpemsi BoinosiHeHus1: 15 MuH

Tema 2.3. MonomoHnHOCMb, 02PAHUYEHHOCHb, YeMHOCTb U HEYeMHOCHb, NEPUOOUYHOCTb (DYHKYUU.
IIpakTuyeckoe 3amanme Ne 11 x Teme MOHOTOHHOCTH, OTIPAHHMYEHHOCTh, YETHOCTb U

HEYETHOCTb, IEPUOJUIHOCTD (PYHKIIUU.

JunakTudyeckue eIUHUNBI: MoHOTOHHOCTh (yHKIMU. OrpanwmueHHOCTh (QyHKIMU. YeTHOCTh U

HEYEeTHOCTh PyHKIMHU. [leproanunocTh QyHKINN.

Ilepeyennb 00bEKTOB KOHTPOJISA M OLICHKH

OcCHOBHBIE MOKA3aTEJTH OLIEHKH OneHka (K0J1-BO
pe3yJibTaTa 0a/1710B)
- JleMoHCTpamusi UHTEpeca K CBoeH 0,5

npoeccCuu ¢ TOMOIIBIO CUCTEMBI
3HAaHWH, TOJYYEHHBIX B TEPHOJ
oOyueHus, B TMEPBYIO OYEpelb,
rpaMOTHOTO WCTIOJTb30BaHUS
MaTeMaTHYeCKUX  METOJIOB  JUIS
pemeHust IpodeCCHOHATBHBIX 33124

- MoTuBUpOBaHHOE 0OOCHOBAHHE 0,5
BBIOOpA ¥ TPUMEHEHUS] OCHOBHBIX
MMOHSTHH U METOIOB MaTEMATHYECKOIO
aHanm3a, JUCKPETHON MaTeMaTUKH,
TEOpUHU BEPOATHOCTEH U
MaTEMAaTHYECKOH CTATUCTUKHU
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3a BepHO BBINIOJHEHHOE 3a/laHue BbIcTaBisiercs | Gamn 3a
HEBEPHO BHINOJIHEHHOE 33aHne BrIcTaBisieTcs 0 6annos

TexcT 3apanus

Bapuant Nel
1. HaiiT mpoMeKyTKH MOHOTOHHOCTH (pYHKIIMH: flx)=x"—-2x+1
flx)=x+=

x=+2

2. Haiitn kputnueckue Touku dynkumu: , f(x) = x® + x> — 52 + 8,

flx)=x+ i
Bapuant Ne2
1. Haiftu pomexyTkn MonoToHHOCTH QyHKmuu: f(x) = x% —2x + 1,
FE) =x+

x+2

2. HaiiTu kxpuTHueckue Touku QyHKIUU: fle) =x%=3x+2 f(x) =x* +x"—5x+ 8
1
f[x] =X +;

= 2
3. Haiitu skcTpeMyMbl (QyHKIMH: : , fl)=x+ x+1

Bpems Bbinosnenus: 40 MmuH

Tema 2.4. Obpamnasn ¢hynkyus

IpakTuyeckoe 3axanue Ne 12 k reme OOpaTHast QyHKIIHS.
JAunaktudyeckne  eauHunbl:  OOpatHas  QyHKIUA.
ITepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHBIE IOKA3aTeJIN OLEHKH Ouenka (K0,1-BO
pe3yJbTara 0aJ1710B)
- OnepaTUBHOCTH MTOMCKA U 0,5

HCIIOJIL30BAaHUS HEOOXOIUMOM
nH(pOpMaLUU AJ11 KaYeCTBEHHOTO
BBITIOJTHCHU A HpI/IéMOB 1 METOO0B
MaTeMaTU4YeCKOro CHHTE3a U aHaIu3a
B Pa3IMUHBIX TPO(ECCUOHATBLHBIX
CUTYaIHsX.

- JlemoHcTpamusi ~ CIOCOOHOCTH 0,5
INPUMEHATE OCHOBHBIC YHCIICHHBIC
MCTOJBI PCIHICHUA MMPUKIIAJHBIX 3a1a4

3a BepHO BBINIOJIHEHHOE 33/1aHK€e BbIcTaBisgercsa 1 Oamr 3a
HEBEPHO BHIMOJIHEHHOE 33/1aHNe BeIcTaBisieTcs: O OanioB
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TekcT 3agaHusa
Bapuanr 1.

Dy0O2x,

2)yO(xO3)?,x003,3)yO0x0O2.

a) Haﬁﬂ/Fe(byHKumo, o0paTHYIO JaHHOM,

0) Ykaxute 001acTh ONpeAesIeHus ¥ 001acTh 3HaYCHUN 00paTHOM (PyHKITNH,

B) [TocTpoiite rpaduku qaHHOM QYHKIIMK U 0OpAaTHOM B OJTHOM CUCTEME KOOpIUHAT.
Bapuanr 2.

1)y 0O-3x,

2)yO(xO4)?,x04,3)y0x03.

a) Haﬁ;l/;e(byHKumo, 0o0paTHYIO JaHHOH,

0) YkaxxuTe 001acTp onpeeseHus u 001acTh 3HaUeHUH 00paTHOM QyHKIHNH,

B) [Toctpoiite rpaduku qanHOM QyHKIIMK U OOpATHOH B OJHOM CUCTEME KOOPIUHAT.
Bapuanr 3.

1)yDO4x,
2)yO(xO03)?,x003,3)yOx0O2.

a) Haitsiue ¢byHKIHI0, 00paTHYIO JaHHOM,

0) YkaxxuTe 06JacTh onpeneneHus 1 00JacTh 3Ha4eHU 00paTHON QyHKIHH,

B) [Toctpoiite rpaduku qanHOM QyHKIIMKM U OOPATHOH B OJHOM CUCTEME KOOPIUHAT.
Bapuanr 4.

1)y O -4x,
2)yO(xO4)?,x04,3)yO0x03.

a) Haiixture ¢byHK1IMIO, 00OpaTHYIO JaHHOM,
0) Ykaxxute 061acTh onpeeseHus 1 001acTh 3HaUeHU 00paTHOM QyHKIMH,
B) [Toctpoiite rpaduku nanHoM QyHKIMK U OOpaTHOH B OIHOM cUCTEMe KOOpIUHAT.

Bpems BoinosHenusi: 60 MuH

BueaynutopHasi camocTosiTesibHasi padora cryaenTa Ne9 IToctpoenue rpadukoB B3auMooOpaTHBIX
(GyHKLIHH.

ITepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHBIE OKA3aTeJH OLIEHKH Ounenka (K0J-BO
pe3yjabrara 0aJ1710B)
- OrepaTHBHOCTH TTOVCKA H 0,25

HCIIOJIL30BAHUS HEOOXOIUMOM
nH(pOpMaLUU AJ11 KaYeCTBEHHOTO
BBITIOJIHCHU A HpI/IéMOB 1 METOO0B
MaTeMaTU4YeCKOro CHHTE3a U aHaau3a
B Pa3IMYHBIX IPO(ECCUOHATBLHBIX
CI/ITyaHI/ISIX
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- JlemoHCTpamus CIIOCOOHOCTH 0,25
MPUMEHITh OCHOBHBIC YHCJICHHBIC
METO/IbI PEIICHUS PUKIIATHBIX 3a/1a4

3a BCPHO BBIIIOJIHEHHOC 3aIaHUC BBICTABJIACTCSA 0,5 0annoB

3a HEBEPHO BBINOJIHEHHOE 3a/1aHKe BbIcTaBisieTcst 0 6ayuios

TexcT 3apanus

Bapuanr 1.
[TocTpouTs rpaduk GyHKIIMU, OOpATHOMU JaHHON ¥ = x% + 3x
Bapuanr 2.
IToctpouTh rpaduk GyHKIMKU, 0OpaTHON nanHoi ¥ = X + 10
Bapmuanr 3.
[Toctpouts rpaduk GyHKIMH, 0OpaTHON nanHon ¥ = 1083(X + 10)
Bapuanr 4.

[ocTpouts rpaduk GpyHKIHH, 0OpaTHOM faHHOH ¥ = 5°

Bpems BoinosiHenusi: 20 MuH
Tema 2.5. Ilpeden ¢hynxyuu 6 mouxe

IIpakTuueckas padora Ne 13 k teme [Ipenen pynkuuu B Touke.
Jupakruyeckue equHunbl: [Ipenenst pynkiuu B Touke. OCHOBHBIE CBOHCTBA Mpeea.

IlepeyeHb 00bEeKTOB KOHTPOJISI U OLIEHKHU

OcHOBHBIE IOKA3aTeJIU OLEHKH Ouenka (K0,1-BO
pe3yJbTara 0aJ1710B)
- JleMoHCTpamust UHTEpeca K CBOeH 0,5

npoeccCuu ¢ TOMOIIBIO CUCTEMBI
3HAaHWH, TOJYYEHHBIX B TEPHOJ
oOyueHus, B TMEPBYIO OYEpelb,
rpaMOTHOTO WCTIOJTb30BaHUS
MaTeMaTHYeCKUX  METOJIOB  JUIA
peleHust npogecCHOHAIbHbIX 3a/1a4

- MoTuBupoBaHHOE  00OCHOBaHHE 0,5
BbIOOpa W TIPUMEHEHHUS OCHOBHBIX
MOHSTHHM U METOI0B MAaTEMATUYECKOTO
aHanu3a, JHUCKPETHOM MaTEMAaTHKH,
TEOpUHU BEPOSITHOCTEN u
MaTeMaTHYeCKON CTaTUCTUKU

3a BepHO BBINIOJIHEHHOE 33/laHKe BbIcTaBisgercs 1 Oamr 3a

HEBCPHO BBINTOJIHEHHOC 3a/IaHUC BBICTABJIACTCA 0 6amnoB

TexcT 3aganus
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| BapuanT

x4 43
lim —_— 1.
=3 L_3
lim Txt+Bx+1
=1 g 2.

lim 2x-3x-5
3.

T ] bt Bxt

Il BapranT
Zx"—3x-5
lim —_—
17w g

g—2x"
lim, _ ,————
2. 2L 24,32

x
3. EPlmEs

Bpemsi BoinosiHeHus: 15 MuH.
IIpakTuueckas padora Ne 14 k teme [Ipenen pynkuuu B Touke.

JunakTuyeckune exuHubl: [Ipeensr QyHKINN B TOUKE.
Ilepeuenb 00bEKTOB KOHTPOJISA M OLIEHKH

OcHOBHBIE TOKA3ATEJIHN OLEHKU
pe3yJbTara

Ouenka (KoJ-BO
0aJLi10B)

- JleMOHCTpanus MHTEpeca K CBOeH
npoeccuu ¢ TOMOIIBI CUCTEMBI
3HAaHWH, TOJYYEHHBIX B TEPHOJ
oOyueHus, B TMEPBYIO OYEpelb,
rpaMOTHOTO WCTIOJTb30BaHUS
MaTeMaTHYeCKUX  METOJIOB  JUIS
pemeHust poeCCHOHATBHBIX 33124

0,5

- MoTuBHpoBaHHOE 0OOCHOBaHUE
BbIOOpa U MPUMEHEHHS OCHOBHBIX
MOHATHH U METOJOB MAaTEMaTHYECKOIO
aHaJN3a, TUCKPETHONW MaTeMaTHKH,
TEOPUHU BEPOATHOCTEN U
MaTEMaTHYECKON CTaTUCTUKH

0,5

3a BepHO BBINIOJIHEHHOE 33/1aHKe BbIcTaBisgercs 1 Oamr 3a
HEBEPHO BBIMOJIHEHHOE 33/1aHue BbICcTaBisieTcst 0 Ganios

TexkcT 3aaauus

3a,£[aHI/IC 1. Haiitn npeacit moCiIea0BaTCIbHOCTH:
(nO0D(nDO2
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2n

2) a.0 (nO1)(nOs 2)(n0O3)

n
n:0 100n2g 1

3) allo. 3
100n O 15n

4) a

nd5n0O011

5) aln _4n

6) a0 2
10n

3ananue 2. Haiftu npenen GyHKIMH B TOUKE:

1) limx2 O02x02 limUxoo 10x OO
ol —eBE— x0oo N,

2) limLY x2 g1pp x? |:|1|:| limx* 0 x3

xDDDxD\O/*HEl%%

3) timeoo OO xxo2) oxO0O  timics L3

2 3

Bpemst BbinosiHeHnst 45 MUH.
BHeayautopHas camocrosiTesibHas padora cryaenTa NelQ PaGora ¢ yuebHOI muTepatypoii mo teme
«HenpepbIBHOCTh QYHKIIMU B TOUKE U HA IPOMEKYTKE. J[Ba 3aMedaTeNIbHBIX Mpeaesay.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHBIE IOKA3aTeJIU OLEHKH Ouenka (K0,1-BO
pe3yJbTara 0aJ1710B)
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- JleMOHCTpanus MHTEpeca K CBOEH 0,5
mpoecCur ¢ TOMOIIBI CUCTEMBI
3HAHUW, TONYYEHHBIX B TIEPUOJ]
oOyueHusi, B TMEPBYIO Ouepelb,
rPaMOTHOTO UCIOJIb30BaHUs
MaTEeMaTHYeCKUX  METOJIOB  JUIs
penieHus npodecCUOHaIbHBIX 3a/1a4

- MoTtuBUpOBaHHOE 0OOCHOBAHHE 0,5
BbIOOpA M IPUMEHEHHS OCHOBHBIX
HOHSITI/Iﬁ U MECTOA0B MAaTEMATHUYCCKOI'O
aHaJn3a, TUCKPETHONW MaTeMaTHKH,
TEOPHH BEPOSTHOCTEH U
MaTeMaTUYeCKOU CTATUCTUKHU

3a BCPHO BBLINIOJIHCHHOC 3a/1aHUC BBICTABJISACTCA 1 6amn 3a
HCBCPHO BBLIITOJIHCHHOC 3a1aHUEC BBICTABIISICTCA 0 6amnoB

TekcT 3agaHusA

PaGora ¢ yuebHot mutepatypoii o reme «HemnpepbIBHOCTb (YHKITMH B TOUKE U HA IPOMEKYTKE.
JIBa 3amMeyaTenbHBIX Mpeenay.

CocraBicHHUE KOHCIIEKTA.

OcHoBBI MaTeMaTuueckoro ananmusa. B 2-x 4. Uneun B.A., [lo3nsak O.I'. M.: ®usmarmur. 4.1
- 2015, 7-e u3x., 648c.; U.2 - 2002, 4-e u3n., 464c

Bpems BoinosiHenusi: 60 MuH

Tema 2.6. Henpepvignocmo ¢hynxyuu 6 mouxe u Ha npomedxcymre. Ceoticmea HenpepwieHvlX (yHKYULL

IIpakTunueckoe 3aganue Ne 15 k reme HenpepbIBHOCTh PYHKIIMH B TOUKE U HA TIPOMEKYTKE.
CBoiicTBa HenpephIBHBIX (QYHKINH.
JAunakTuyeckue eaquHuIbl: HempepblBHOCTh (GYHKIIMM B TOYKE U He MpoMexyTke. CBoiicTBa
HETIPEPBIBHBIX (YHKIIUMN.

IlepeyeHb 00bEeKTOB KOHTPOJISI H OLIEHKHU

OcHOBHbIE TOKA3aTEJIH OLEHKH Ouenka (K0J1-BO
pe3yJbTara 0aJ1J10B)
- OnepaTuBHOCTh MOUCKA U 0,5

HUCIIOJIB30BaHUA HCO6XOHHMOﬁ
I/IH(I)OpMaI_[I/II/I JJI1 KA4ECTBCHHOI'O
BBITTOJTHCHU A HpI/IéMOB 1 MCTOO0B
MATEMAaTHYCCKOIro CHHTE3a U aHaJIn3a
B PAa3JIMYHBIX HpO(I)CCCI/IOHaHLHLIX
CUTYyallugX.
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- JlemoHCTpamus CIIOCOOHOCTH 0,5
MPUMEHITh OCHOBHBIC YHCIICHHBIC
METO/IbI PEIICHHUS TPUKIIATHBIX 3a1a4

3a BCPHO BBIIIOJHCHHOC 3aaHUC BBICTABJIACTCA 1 6ann 3a
HEBCPHO BBIITOJIHEHHOC 3aIaHUC BBICTABJIACTCA 0 6annoB

TexcT 3aaanus
HccnenoBaTh Ha HEMPEPHIBHOCTH M HAUTH TOYKH pa3pbiBa ) YHKIIHHA

sin x
1) fo0
X
X
2) f(x) 00O X2 04
x 01
3) f(x) OO
[x o1
_1
4) f(x)O 10 2xm

= ‘I—‘

5) f(x)Ode™

Bpems Boinmosinenus: 30 MuH.

BHeaynutopHasi camocrositeibHasg padora cryaeHta Nell Pemenue MJI3 Ne2, Bkirouatomiee
3aaHuA 1O BBIYHUCIICHUIO MTPEACIIOB B TOYKC U HA 0ECKOHEUHOCTH.

Ilepeyennb 00bEKTOB KOHTPOJISA M OLICHKH

OCHOBHbIE TOKA3aTEJIH OLEHKH Ounenka (K0J1-BO
pe3yJabTara 0aJ1J10B)
- OmepaTHBHOCTH TIOWCKA H 0,5

HCIIOJIL30BAaHUS HEOOXOIUMOM
nH(pOpMaLUU AJ11 KaYeCTBEHHOTO
BBITIOJIHCHU A HpI/IéMOB U MECTOI0B
MaTeMaTU4YeCKOro CHHTE3a U aHaIu3a
B Pa3IMUHBIX TPO(ECCUOHATBLHBIX
CI/ITyaHI/IS[X.

- JleMoHCcTpauusi  CIIOCOOHOCTH 0,5
INPUMEHATE OCHOBHBIC YHCJIICHHBIC
MCTOJBI PCIICHUA MMPUKIIAJHBIX 3a1a4

3a BepHO BBINIOJIHEHHOE 33/1aHKe BbIcTaBisgercs 1 Oamr 3a
HEBEPHO BBINOJIHEHHOE 33/1aHue BbIcTaBisieTcs 0 Gansios
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TexcT 3aganus

NJI3 Ne2, Bxiroyaromiee 3aJaHus 10 BHIYMCIICHUIO MPEIETIOB B TOUKE U HA OECKOHEYHOCTH.

N3 Ne2
Ne Brrunciure npeaen
/1
1 2 3
1 . 6x?4x—1 x?—4x*—3x+ 18 I vi+2x—3
T x x—o x3—5x24+3x+9 ot Nx—2
2 6x* —75x — 39 ] , _Wx—1
lim_ n i x*+7x“+15x +9 11_1}11 T 1
-= = 1m — x—roo —
i Xt e 2% + Bx? 4+ 21x + 18
- - 4'__
3 po 200~ 21— 11 o X1 lim VX2
it x—11 2ol 2x? —x — 1 x=>16 \fx — 4
4 5x*—24x —5 o ox*P-2x+1 i Vv9+2x—5
lim lim -~ im ———
x5 x—05 e x? —x?—x 41 ¥om yx—2
5 2x*+ 15x+7 x?—2x—1 I Vi+2x—3
lim lim —— im —
x2-7  x+7 xvee x4+ 26 +1 xo fx—2
6
2x*+ 6x—8 x4+ 2x—3 Vx—1
lim ——— lim - lim —
x4  x+4 x—os x4 4x? + 3x x=1x2—1
2 - e
7 2x%+ 6x—8 2x%—x—1 . Vx—2
lim ——— lim lim —
x=—4 x+ 4 o x4+ 2xi—x—2 716 o x — 4
8 x2+2x—15 x?+3x+2 o V9t2r—5
lim —— lim - m =
x=—5 x+5 xooe xd 4+ 2xt—x—2 * vx—2
9 _ x?+2x—15 3x?—40x + 128 i Y2 T 2%~ 3
lim —— lim im —
x=—5 x+5 x—oa x—8 7 Vx—2
10 x4 2x—15 x3—5x2+8x+4 p V9235
lim lim - im ——
x=>-5 x+95 xvoe %3+ Tx® + 162+ 12 8 NJx—2
11 2x°—5x +2
lim T y x®—3x -2 g Y1223
E=s X_E xl—I>];1cx2+2x+1 x4 \.";—2
12 3x24+17x— 6 x3—5x2+ 8x— 4 o V9F2r—5
lim lim - im ——
=6 x+6 xswe  x—3x*+ 4 ¥28 Gx—2
13 3x°+17x —6 a ., . Vx-—2
lim I o x4+ 4x*+5x+2 ILnl"LE =
- x —
X x—; :11_1}];1‘: 2 —3x_ 2 -'.,_x 4
14 15x% —2x — 1 s . - _ Ax—1
lim T i x*+x°—5x+3 11n"i T
= = x—1 ¥ 2 —
J:‘—}5 x+5 xl_I:l xa_xz_x_l_l
15 15x% —2x —1 . p—
lim T x2—2x 41 I Vv1i+2x—3
== x—= lim ——— im —

= 2xl—x —1

Bpems BoinosiHeHust: 60 MuH
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Tema 2.7. Ilpeoen ¢pynxyuu na 6eckoneunocmu. Ilpeden uucnogou nociedo8amenbHOCmu.
IIpakTuyeckoe 3amanue Ne 16 x teme [lpemen ¢ynkmuu Ha OGeckoneunoctu. Ilpexen umcioBoi
MOCJIEI0BATEIHLHOCTH.

IlepeyeHb 00HEKTOB KOHTPOJISI M OLIEHKHU

OCHOBHbBIE OKA3aTEJIH OLEHKH OueHka (KoJ-BO
pe3yjabTara 0aJ1710B)
- OnepaTuBHOCTh MOUCKA U 0,5

HCIOJIb30BaHUS HEOOXOJUMOM
uHpOpMaLUU 7151 KAaUeCTBEHHOTO
BBIIIOJIHEHUS IIPUEMOB U METO0B
MaTeMaTHU4eCKOro CUHTE3a U aHaIu3a
B PA3JIUYHBIX MPO(ECCHOHATBHBIX
CUTYyalUsX.

- JleMoHcTpanus CIIOCOOHOCTH 0,5
MPUMEHATh OCHOBHBIE YHCIICHHBIE
METO/IbI PEIICHHS TPHUKJIAIHBIX 33729

3a BCPHO BBIIIOJIHCHHOC 3a/1aHHUC BBICTABJISACTCA 1 6amn 3a
HCBCPHO BLIITOJIHCHHOC 3a1aHUC BBICTABJIAACTCA 0 6amnoB

TexcT 3apanus
Boruncnuts npeaen GyHKIUN Ha OECKOHEUHOCTH:

x2 02x02 1) limsa x2O1  2) limao :Uxoo
10x3 E”:I
X 1? 1;

3) limes s 11 %2 0100 % 0200

X

4) lim x40 x3
4 3

XDOX DZX
5) lim 00 xxg2) ox00

x000

103x
6) lim
xoo 2XD3

Bpems BeinosiHeHus1: 45 MUH.

BHeaynuTopHasi camocTosiTesibHasA padora cryaenTa Nel2 Pemenne BapuaTUBHBIX 3a7a4 110 TEME.
Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH
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OcHOBHbIE MOKA3aTeJIN OLIEHKH
pe3yabTara

Ouenka (K0,1-BO
0aJ1710B)

- OnepaTtuBHOCTH MOUCKA U
UCIIOJIb30BaHUsI HEOOXOUMOMN
uH(pOpMalUKU AJIs KaYeCTBEHHOTO
BBITIOJIHEHHS] TPUEMOB U METOJIOB
MaTE€MaTU4YeCKOro CUHTE3a U aHaIM3a
B PA3JIMYHBIX MPOGECCHOHATHHBIX
CUTYyalHsIX.

0,5

- HCMOHCTpaI_II/Iﬂ CIIOCOOHOCTH
IIPUMCHATE OCHOBHBIC YHCIICHHBIC
MCTOJbI PCHICHUA IMPUKIAAHBIX 3a1a4

0,5

3a BepHO BEMonHeHHOB 3a/mbME BecrdieToa Xt Gadi3a

HCBCPHO BBIMTOJIHCHHOC 3aIaHUC BBICTABJIACTCA 0 6ay1oB

TexcT 3aganus

x%—4
mx—~3

1. Ilpenen GpyHKuuU l

xZ —Jx+32

paBeH...

Bapuanmor omsemos: 1) 0; 2) 1,5; 3) 2; 4) 2,5.

2. Boruncnute npeaen GyHKIUU:

lim. . X1
1) =1 2 5y 4; 2)
Bapuanm 1.
Bapuanm 2.

lim

x—=0

gin 7x

x
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1. lIpenen
MHOTOYJIe
Ha

3x

lim, .. (1+2)



Bapuanmur omeemos: 1) 11; 2) 49; 3) 0; 4) 57.
2. Berancnure npenen GyHKIUU:

li x%—2x—3
lmx—-a

18 e g 10
2o 2) . 3) 18; 4) N

Z_gx+15 lim X
X" —oX = s
E— 2) %0 gin 2x,

1)i:
)llmx_,a ot

1. Ilpexen OTHOIICHUS IBYX MHOTOUYICHOB paBeH. ..
Bapuanmur omsemos: 1)
2. Boruncnute npeaen GyHKIUU
lim x%—Tx+ 10 o) lim sin 3x
XTI 42 _ox420’ ) =20 Gin ax

Sx+2

x—rd

1. IIpenen npobu i 2x+3 PAaBCH...

Bapuanmur omeemos: 1) 1; 2) 2; 3) 0; 4) co.
2. Boruncnute npeaen GyHKIUU

dx® —Tx—2 _ sin 2x cosx

Nlim,_, —— 2) lim

R ey ) Hm,eo
1 ].lm xZ 44

. sy 3

[Ipenen (GYHKIUM paBeH...

Bapuanmor omsemos: 1) 0; 2) 1,5; 3) -5; 4) 25. 2.

Boruncnute npeaen GpyHKIun

1) limex209 2) lim sinl7x ;

xo3X 0 8x O 15 x00 gin12x xoo[

Bpems BoinosiHeHusi: 60 MyuH

23 +3x+3

o lim (1+3)"

X

Bapuanm 3.

lim, ... (1 - 3)x ) 3

Bapuanm 4.

 lim, (1+ i)zx_

3x

Bapuanm 5.

X

3) limO010 00.7 OO-s..

x 0O

Moayas 3. Iloka3atenbHasi, JJorapu(pMu4ecKasi M CTeneHHast PyHKIHUU
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Tema 3.1. Cmenennas ¢pynxyus, ee ceoticmsa u epaghux. Illpakrnueckoe 3aganue Ne

17 x reme CtenieHHast (yHKIIMSI, €€ CBOMCTBA U IpaduK.

JunakTnyeckue eTMHULbI: CTETIEHb C POM3BOJIBHBIM JICHCTBUTEIBHBIM MTOKA3aTeIeM U €€ CBOMCTBA.
Crenennas ¢pynkuus. Ee cBoiicTBa u rpaduxk.

IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIC IIOKA3ATeJIN OLIEHKH Onenka (K0J1-BO
pe3yJbTara 0aJ1J10B)

- OnepaTuBHOCTH MOUCKA U
HCIIOIB30BaHUI HEOOXOIUMOM
nH(pOpMaLIUY AJI KAYECTBEHHOTO

BBIITOJIHEHUS IIPUEMOB U METOJI0B 0.5
MaTeMaTHYeCKOro CHHTE3a U aHaIM3a

B PA3IUYHBIX MPO(ECCHOHATBHBIX

CI/ITyaIII/DIX.

- leMoHCTpanust CtocCOOHOCTH 0,5

NPpUMCHATb OCHOBHBIC  YHCJIICHHBLIC
MCTO/bI PCHICHUA ITPUKIAAHBIX 3a1a4

3a BCPHO BBIINIOJIHCHHOC 3a/1aHUC BBICTABJISACTCA 1 6amn 3a
HCEBCPHO BBIMMOJIHCHHOC 3a1aHUC BBICTABJIACTCA 0 6aymoB

TexcT 3aganus
Bapuant 1 1.
— 4
Ykaxxute 001acTh ONpeAcIICHUs Q)yHKuHH y=x-

. — .5
2. Yxaxute 00nacTh 3HaUeHUH QyHKIMH ¥ = X~
P = 38 M
3. SBnsercs ym QyHKIMA ¥V = X BO3pacTArOIICH.
— .23
4. W3o0pa3ure cxemaruyecku rpa¢uk GpyHkuun ¥ = X7,
0.3 .
5. CpaBuurte yncio 5,27 ¢ eAMHALCH.
-3 -3
& 7
(?) " (s) . 6. CpaBHure

7. Pemwure X==X5 ypaBHEHHE

Bapuanr 2 1.
— 7
VYkaxure o0sacTb onpeaenaeHus GQyHkuun ¥ = X,

. — 6
2. Yxkaxute 001acTh 3HaUeHUH QyHKIMH ¥ = X,
SABnsiercs mu pyHkums ¥ = X = Bo3pacTarouiei.
— 07
4. WN3ob6pasute cxemarnuecku rpaduk pyHkuuu ¥ = X7
35 .
Cpasuure uncno 0.7 ¢ equnumei.

(%)_2 u {%)_2. 6. CpaBHHTe

7. Pemmre X+ =X+ ypaBHEHUE
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Bpems Bbinosnenus: 20 MuH

IIpakTuyeckoe 3aganue Ne 18 k reme CreneHnHas QyHKIHsI, €€ CBOMCTBA U TpaduK.
JAunaxkTudyeckue exuHunbl: Ctenennas Gynkius. Ee cBoiicTBa u rpaduk.

IlepeyeHb 00HEKTOB KOHTPOJISI M OLIEHKU

OcHOBHBIC IIOKA3ATeJIN OLIEHKH Ouenka (K0J1-BO
pe3yJbTara 0a,1J10B)

- OnepaTUBHOCTD ITOKMCKA U
HCIOJIb30BaHUS HEOOXOMMOM
nH(pOpMAIIUHY TS KAUECTBEHHOTO
BBIITOJIHEHUS IIPUEMOB U METOJI0B
MaTEMaTHYECKOr0 CUHTE3a U aHaIu3a
B Pa3JIMUHBIX IPO(ECCUOHATBLHBIX
CUTYyalUsX.

0,5

- JemoHcTpanus ~ cnocoOHOCTH
IIPUMEHATE OCHOBHBIE YHCIICHHBIE 0,5
MCTOJbI PCHICHUA IMPUKIIAJHBIX 3a1a4

3a BepHO BBIIIOJHEHHOE 3aJJaHUE BhICTaBisieTcs 1 6amn

3a HeBEepHO BHITIOJHEHHOE 3aaHue BhicTaBisieTcs 0 6amioB
TexcT 3apanus

Bueaynuropnas camocrosiTeibHas pabora crygeHta Nel3  BrimosHeHue
npeoOpa3oBaHue pallMOHAIBHBIX, HPPALIMOHAIBHBIX CTEMEHHBIX BBIPAKECHUM.
Ilepeyennb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHBIE MOKA3aTEJIN OLEHKH Ouenka (K0,1-BO
pe3yJjbTara 0aJ1710B)

- OnepaTUBHOCTB NIOKCKA U
MCIOJIb30BaHUS HEOOXOJUMOM
uHpOpMaIUU 17151 KAUeCTBEHHOTO
BBIIIOJIHEHUS IIPUEMOB U METOZI0B
MaTEMaTHYECKOr0 CUHTE3a U aHaIn3a
B Pa3IMUHBIX TPO(ECCUOHATBLHBIX
CUTYyalUsX.

0,5

- JleMoHcTpamusi ~ CIOCOOHOCTH
IIPUMEHATh OCHOBHBIE YHCJIECHHBIE 0,5
MCTOABI pCHICHUSA MPUKIIAAHBIX 3a1a4

3a BepHO BBINIOJIHEHHOE 33/1aHKe BbIcTaBisgercs 1 Oamr 3a
HEBEPHO BBINOJIHEHHOE 331aHue BbICTaBisieTcs 0 Oanos
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TexcT 3aganus
Bapmuanr 1 1.

YIIPOCTUTH BBIPAKEHHUE:

2b—3b+4 b-2

(b —1)? b—-1
1Wx+2 2k =0
2. Haiitu 3HaueHue BoIpaKeHUss = IPH
Bapuant 2

1. YpocTuTth BeIpakeHHE:

1—2c c—1
e2—1 cE4+c+1

2.Haiit 3HaueHME BBIpAKEHUS

1. YpoCcTuTh BBIpaKEHUE:

2x—1+2x—|—1 x+3
2x—4 6x—12 s —

6 — 3x
2. Haiitu 3Hauenue BBIPAXXCHUA -
1675m

Bapuant 4

1.YpocTuTs BbIpaKeHHUE:
2a 5 2a’
—_ + —
a—5 a+5 25-—af
3. YOpocTuTh BeIpakeHne

e [1) [2
Ri- i) |2
N 7 N 7 _\‘63

Bpems Boinosnnenusi: 40 MuH

Tema 3.2. HppayuonanvHble ypasHeHUs U HEPAGEHCMEA.

IIpakTnyeckoe 3aganue Ne 19 k reme MppanuonanbHble ypaBHEHUS U HEPABEHCTBA.
JAupakTudyeckne eguHuNbl: lppanuoHanbHble ypaBHEHMs. VppauuoHanbHbIE
Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH
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OcHOBHBIE TOKA3ATEIH OLICHKH

Ouenka (K0,1-BO

pe3yjabTara 0aJ1710B)
- OnepaTuBHOCTH MOUCKA U
MCIOJIb30BaHUS HEOOXOIUMOMA
nH(pOpMaLUU AJI1 KAYECTBEHHOTO 05
,

BBITIOJIHEHUS] TPUEMOB U METOJIOB
MaTEeMaTHYECKOr0 CUHTE3a U aHaIu3a
B Pa3IMYHBIX TPO(ECCUOHATBLHBIX

CUTyalusx.

- JleMoHcTpanus

CIOCOOHOCTH

IIPUMEHATh OCHOBHBIC YHCJIICHHBIC
MCTOJBI PCHICHHWA IMPUKIAJHBIX 3a1a4

0,5

3a BCPHO BBIIIOJIHCHHOC 3aaHUC BBICTABJIACTCA 1 6ann 3a
HCBCPHO BBIIIOJIHCHHOC 3a1aHNUC BBICTABJIAACTCA 0 6amnoB

TexcT 3aganus

2. TlocraBbTe 3HaKM < , > wm = mexy uncnamu: 0,51021_ (0,49021,

2,6D3_( \/E)D3 :

Bapuaunr 1
1 HauepTure cxeMaTU4HO rpauky (yHKIUI:
4 00,75 A 15 4 P A 8
ax yox yox yax
A A A A
6 3 2¥2
yox yox yox yaox
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o0 400.. OO0 5000050 0400

Bpems BoinosiHenus: 30 MuH

IpakTnyeckoe 3aganue Ne 20 k reme MppannoHalibHble ypaBHEHUS U HEPABEHCTBA. {UIaKTHYeCKHUE
enuHunbl: Mppanuonansusie ypaBHenus. UppaironansHble HEPABEHCTBA.

IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

OcCHOBHBIE MTOKA3ATEJIHU OLIEHKH OueHka (KoJ-BO
pe3yJbTara 0a/1J10B)

- OHepaTI/IBHOCTB IIOHUCKa 1
HUCIIOJIB30BaHUA HCO6XOHHMOﬁ
I/IH(bOpMaI_II/II/I JJI KaQ4C€CTBCHHOI'O
BBIIIOJIHCHH AL HpI/IéMOB n METOA0B
MAaTEMATHYCCKOI'O CHHTC3a U aHaJIi3a
B Pa3JIMYHbIX HpO(i)eCCI/IOHaJ'ILHLIX
CUTYyalluigX.

0,5

- ILCMOHCTpaHI/IH CIIOCOOHOCTH
INPpUMCHATb OCHOBHBLIC YHCJICHHLIC 0,5
MCTO/bI pCIICHUA ITPUKIIAHBIX 3a1a4

3a BepHO BBIIIOJIHEHHOE 33/1aHKE BbIcTaBigercs 1 Oamr 3a
HEBEPHO BBHIMOJIHEHHOE 33/1aHNe BeIcTaBisieTcs 0 OanioB

Tekcr 3axanus
BAPUAHT I
1. Pemmre ypaBHeHue:

¥204x00603x  6pAx010x01s)2000¥01 1 ¥x0k0303

2. Ormpenenute, MpU KaKUX 3HAUYCHUSIX X QyHKIHS Y Diﬁ3 x 2 0 1 mpuHEMAeT 3HAaUEHHE, PaBHOE 2.

;H_\g—GI/ICTCMLIyp EI xO0O0yO40Op® xOy0O2703
a)EI O

xy O3 OO/ 2xOy0O20x

4. PemuTe HEpPaBEHCTBA:

e
a)(xO01Y20x>06) 2xO0402 B) Vx20O3x0O2>-4

5. YHpOCTI/ITe BBIPAKCHUC U HalJIuTe €ero 3HauyeHue npu a=3:

J@gva)? g8va

BAPUAHT I
1. Pemmre ypaBHEHHE:!

a)'\/X2 D].OD\/D3X 0) \/ZXD4 DXDZ B)33\/;[:|26\/;[:|5 F)\/;DVXDSD].

3/y2
2. OnpenenuTe, Mpy Kakux 3HaUeHnsX x Gpynxuust Y OV X* 02 npuHEMaeT 3HaueHHe, paBHOE -
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3. Pemure cUCTEMBbI YpPaBHCHHI: N N J \/_
X — =1 Yx—y+8=2
a) { YooV v

xy =2 3x-2y+6=y
4. Pemunre HepaBeHCTBa:
a) (x—5)/x+1<0 6) V3x+1<1 B)V2+x—x? >2

5. YrpocTute Belpa)keHHE U HallJUTe ero 3HaYeHue 1pu a=3:

JW&a -1+ a) - 2(Ja -1)

BAPHUAHT III
1. Peumure ypaBHenue:

a)Vx? +x-3=41-2x 6) V2x?+7=x2-4 B) x> +3x— x> +3x-2=0
r) Vx+2 +Jx-3=3x+4
2. Haitnure abcuuccy Touku nepecedenus rpadukos Gynxmuit Yy O0°x 0 1uy O0°x 05

3. Pemmre cucremsl ypaBHEHUI:

a){x+y46)‘lg [

x 8
4 JSx+y +4/5x—y=4
4. Pemnte HepaBeHCTBA:

a) (9—x )Wx? -4 <0 6)
5. yl‘[pOCTMTe Bblpa}l{eHMe W HalauTe ero 3HayeHue npu a=0,8:

\l(J_  ——— )(f a+

X5 B) x++/x <2
X

——)Na—-4)+a

\/1

BAPUAHT IV
1. Pemwre ypaBHeHHE:

a)X204x030V1Ox6) 182098 x2048)x08x02x2080300r)¥030x0200
a1 J

2. Haiiure aGeruccy Touky nepecedenns rpadukos ¢pyskuumit y DM x 0 1 ny N8 x 0O 3

3. Pemmmre cuctembl ypaBHEHUI:

a) D\[EIEI\/_Dl E\rqguﬂs

ooodx 6)DDDE
OyO3

OxO03yOOxO5y04
4. PemuTe HEpaBEHCTBRA!
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2
Xn2 v
a) (X g4V25x? g0 o) ‘IX—E]4 <l g) xp3 x>4 Ox
5. VIIpocTHTE BEIpa)KEHHUE M HaliuTe ero 3HaueHue npu a=0,8: E;
X2 0
4x 0
BAPUAHT V 35
1. Peumre ypaBuenue: x<0
106)
X 2 OxO02x02
2) ¥ v v J
vx 0O2
B) )JEISEI4\&EI1EID/XD10E]6\/ x0101 r)¥x20101004x01

¥3xO23.

2. Haiture Touku nepeceuenus rpapuxos Gpynxumii y OO x 02 ny OO

Pemnre cucreMsl ypaBHEHUM:
a) Jx\/;—y\/_=26 6) 23y +x Joy-x=X
ey —px =6 [V3y +x +4f6y—x =3y

4. Peminte HepaBeHCTBA:

a) (x =3)vx? —6x+8<06) Vx? +3 >4/3x+3 B) ¥x? —3x—+x? -3x<2

5. YrpocTHuTe BeIpaKeHUE W HAMJAUTE €ro 3Ha4CHHE NPH a=6:

\/a+4m-\/a—4m

d

BAPHUAHT VI
1. Pemute ypaBHEHHE:

V 202x080+2 016 008x% 0 13x 0 4 6) Xz:FI:Eb”_—tEI&/EIZXa)zx

2x0O5
NN A ST
B) x02xO0100x02x0103 ry xO030x010

X

2. Haiigure Touku nepecequHﬂ rpadukoB Gynkiuit y OOx O3 uy DD;é xa7

3. Perure c TeMLIypaBH EIEIf_X_EI_y_yDQEIDDyEIXDZyDSXEIX
a)lZIIZI\}MI 6)DE1
e v
OoxyOyx0O6 DEIDnyEI yO5x0Oy

4. PeHH/I;F/C‘H‘Cpa‘BCﬁ‘C a: T \/7

a)(x01)x20x02006) 2xO4<x204 B)x208xO02x208x03
5\/ yHQ;m:Tme B\?Ipame\rpre-n HaWJUTE €ro 3HaYeHue npu a=6:

al2allO0ab02a01
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Bpems Boinosinenusi: 70 MuH.

BHeayauTopHasi camocTosiTe/ibHasi padora cryaeHTa Nel4 BollogHEeHHE HHANBUYAILHOTO ITPOCKTA
Ha TeMy: «McTopust pa3BUTHS CTEPEOMETPHI

IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OcHOBHbBIE TOKA3aTEJIH OICHKH

Ouenka (K0,1-BO

pe3yjabTara

0aJ1710B)

- OHepaTI/IBHOCTB IIOHUCKa 1
HCIIOJBb30BaHUA HCO6XO,I[HMOI>1
I/IH(bOpMaI_[I/II/I JJIs1 KAUECTBEHHOI'O
BBIITOJIHCHU AL HpI/IéMOB n METOO0OB
MATEMAaTHYCCKOIo CHHTE3a U aHaJIn3a
B Pa3JIMYHbIX HpO(i)eCCI/IOHaJ'ILHLIX
CUTYyalluigXx.

0,5

- HGMOHCTpaHI/IH CIIOCOOHOCTH
INPpUMCHATb OCHOBHBLIC YHCJIICHHBIC
MCTO/bI PCHICHUA ITPUKIAAHBIX 3a1a4

0,5

3a BepHO BBINIOJIHEHHOE 33JlaHK€ BbIcTaBigercs 1 Oamr 3a

HCBCPHO BBIMTOJIHCHHOC 3aIaHUC BBICTABJIACTCA 0 6aymoB

TexcT 3apanus

Cmpykmypa yuebno20 npoekma

Oransl 3amaun JleaTenbHOCTD yJaIuXcs JlesaTenbHOCTD
nearora
1. Haunnanue |OmpeneneHue TeMbl, yTOUHEHHUE| Y TOUHSIOT — MHpopMmauioMotusupyer
nenel, ucxogHoro nojoxkenus. |OOCYKaaroT 3aaHue yYaLIMXCs.
Be10op paboueii rpymiisl OOmscHseT 1ienu
MIPOEKTA.
Habmonaer.

2.
IInanupoBanue

AHanu3z npobemsl.

OLICHKU PC3YJIbTATOB.

KOMaH/I€E.

Omnpenenenne NCTOUHUKOB
uHpopmanuu. [TocranoBka
3aJa4 ¥ BBIOOP KpUTEpPHUEB

Pacnpenenenue posieii B

DopMUPYIOT 3a7a4u.
YTouHsAOT UHGMOPMALIUIO
(ucrounuku). BeiOuparot u
00OCHOBBIBAIOT CBOU
KpUTEpHHU yCIIeXa.

[TomoraeT B aHayn3e
U cuHTe3e (1o
pockoe).
Hab6mronaer.
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mtypm’’). Beibop

YTouyHeHHE 11aHOB

ONTUMAJIBHOI'O BapHWaHTa.

3. CO6op u yrouHeHHE PabotaroT ¢ naopmaruen.
Uccnenopanue |uHGopMmanmu. OOCyxaeHne [IpoBoasT cUHTE3 U aHATU3
anbTepHaTUB (‘‘MO3TOBOM UJIEH. Brimosnsstror

HUCCICIOBAaHUC.

HaGmonaer.
KoncynbTupyer.

JESTENIbHOCTH.

4. Brinonnenue npoexra Bremonustor uccnenoanue Habmronaer.

Boinonnenue u pabotaror Haj npoektom. | COBETYeT (110
OdopMISIOT TPOEKT. npocsoe).

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

IMpakrunuyeckoe 3axanue Ne 21 k teme [lokazarensnas Gynkius. Ee cBoiicTBa u rpaduk.

JAunaktudeckne enununbl: [lokazarensuas Gynkiuu, ee cpoiictBa u rpadux. [lepeuenn

00bEeKTOB KOHTPOJIA U OCHKH

OcHOBHbIE OKA3aTeJIN OLIEHKH
pe3yJbTara

Ouenka (KoJ-BO
0a/1J710B)

- JleMOHCTpanuss MHTEpeca K CBOEH
npodeccud ¢ TOMOMIBIO CHUCTEMBI
3HAHWW, TMOJYYCHHBIX B TEPHOJ
oOy4eHHs, B TIEPBYIO O4Yepelb,
IpPaMOTHOTO UCIIOJIb30BAHUSI
MaTeMaTH4YeCKUX  METOJIOB  JUIs
penieHus npoeCCHOHABHBIX 33134

0,5

- MoTuBupoBaHHOE 0OOCHOBAaHUE
BbIOOpa U MPUMEHEHHS OCHOBHBIX
MOHATHH U METOJJOB MAaTEMaTHYECKOIO
aHaJN3a, TUCKPETHONW MaTeMaTHKH,
TEOPUHU BEPOATHOCTEN U
MaTeMaTHYeCKOM CTaTUCTUKU

0,5

3a BepHO BBINIOJIHEHHOE 33/laHKe BhICTaBisgercs 1 Oamn 3a
HEBEPHO BBITIOJIHEHHOE 3a7jaHue BbicTaBisieTcs ) 6anios

TexcT 3aaauus

Bapuanr 1

1. BrIsICHUTS, IBISI€TCS JIM BO3pacTarollel win yosiBatomie GpyHkuus

a)

y=53% p)y=0147%

99 =(2)

2. C momomsio rpaduka Gpyskuun ¥ = 27 maiith npubnmkenHoe 3Hadenune 2%F,

3. CpaBHUTH yHuCIa

a) 56 *u56"° b) (1

4. Tloctpoutsb rpaduk GyHKIHH
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Bapuanr 2
1. BbIsacHUTS, SBIISETCS JIM BO3pacTarolei nin yosiBaromei GpyHkus

- [
a) y = 0.3b) y=8.7% 0) y= (m)

—. % 4 a
2. C momomipio rpadmka GpyHKIHN YHAIRY NpUOIIKEHHOE 3HaYeHHe 2~ 12,

3. CpaBHUTH yucna
-2 3
—4 5 &
a) 09°u09F pZ ¥l 0 ) «@)

4. Tloctpoutb rpaduk GyHKIUU

1

£
y=(3) +1
a) - 2
by ¥=3"°
Bpems BoinosiHenus: 20 MuH
Tema 3.4. [lokazamenvhbie ypasHeHus: U HepaseHCMada.
IIpakTuyeckoe 3aganue Ne 22 k reMe [lokazaTenbHble ypaBHEHUS U HEPABEHCTBA
JdupakTuyeckue exMHULbL: Penienue npocTeninx moka3areybHbIX ypaBHEHUN. Pelenne

HpOCTCﬁHIHX IMOKa3aTCJIbHbIX HCPABCHCTB.

IlepeyeHb 00bEeKTOB KOHTPOJISI H OLIEHKHU

OcHOBHBIE IOKA3aTeJIN OLEHKH Ouenka (K0,1-BO
pe3yJbTara 0aJ1710B)
- JleMoHCTpanusi HHTEpeca K CBOEH 0,5

npodeccuu ¢ TOMOIIBIO CHUCTEMBI
3HAaHU#, TOJYYCHHBIX B TMEPUOJ
oOy4eHHs, B TIEPBYIO O4YepeIb,
IpPaMOTHOTO UCTIOJIb30BaHUS
MaTeMaTHYECKUX  METOJOB  JJIs
peteHust Mpo(heCCHOHABHBIX 3a1a4

- MoTuBupoBaHHOE 00OCHOBaHHE 0,5
BbIOOpa W TIPUMEHEHHUS OCHOBHBIX
[MOHATHI U METOJI0B MATEMATHYECKOTO
aHaM3a, JUCKPETHOW MAaTeMaTHKH,
TEOpPHH BEPOSTHOCTEH u
MaTeMaTHYECKON CTATUCTHKH

3a BCPHO BBIIIOJIHCHHOC 3a/1aHUC BBICTABJIIACTCA 1 Gamn

3a HCEBCPHO BBINIOJIHCHHOC 3a1aHUC BBICTABIISICTCS 0 6amoB
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Bapuant 2

Bapuant 3

TexcT 3aganus

(E.Sx)ﬂx+2 1

T gz
g.‘-t‘ + 32.‘(‘4‘1 — 4I+1.
5:-44+3-10=2-25%

1.
3—1x

() - s

3% —3¥ =78;

2%l 9.2 +4=0
1.

1 4—1x _

D=

5%+ 4+ 5¥ = 130;

3%l _28-3"4+9=0
1.

Bpems Boinosinenus: 20 MuH

IMpakTuyeckoe 3aganue Ne 23 k reme [lokazaTenpHbIe ypaBHEHUS U HEPABEHCTBA

Bapuanr 1

JAupakTudyeckue eAMHULBL: PenieHne noka3aTeabHbIX YPABHEHUIN CBOISIIIIMXCS K POCTEUIIIAM.

IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIE IOKA3aTeJIN OLEHKH
pe3yjabTara

Ouenka (K0,1-BO
0aJ1J10B)

- JleMoHCTpanusi HHTEpPeEca K CBOEH
npodeccCuu ¢ TMOMOIIBIO CHUCTEMBI
3HAHWW, TIOJIYYEHHBIX B IEPHOJ
oOyueHus, B TEpPBYIO OYEpE.b,
rpaMOTHOTO WCTIOJTb30BaHUS
MaTEeMaTHYeCKUX  METOAOB s
penieHus mpodecCHoHANbHBIX 3a1a4

0,5
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- MoTuBupoBaHHOE 000CHOBaHHE 0,5
BbIOOpa M TPUMEHEHHSI OCHOBHBIX
MOHATUI U METOJ0B MaTeMaTHYECKOTO
aHaM3a, TUCKPETHOW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH U
MaTeMaTHYECKOW CTATUCTHKU

3a BepHO BBINIOJHEHHOE 3a/laHue BhIcTaBisiercs | Gamn 3a
HEBEPHO BBINOJIHEHHOE 33/1aHue BeIcTaBisieTcs O OanioB

TexcT 3aaanus

Bapuanr 1
1. (047 <1
2. 2%.5% = 10% - 0.01;
3. 315—1 5 (51—1jx.
BapuanT 2
1. (08 = 1.
x X 2x E
2 23" > 6 p
3- -J-I,rxz+4x = [:zx:]x+4
Bapuanr 3

1. 31‘5—21‘4'2 _ 31‘5—21‘ <8. 2?4—1;
2% 5 4% = —4:
9% + 3 < 4- 3%,

Bpems Bbinosinenusi: 20 MuH

IIpakTuyeckoe 3agmanme Ne 24 x Tteme I[lokasaTenbHble YpaBHEHHS W HEPaBEHCTBA
JAunakTudeckne eqMHUNbI: CHCTEMBI TTOKA3aTEbHBIX YPABHEHUH.

Ilepeyennb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHBbIE TOKA3ATE/IH OLIEHKH Ounenka (K0J-BO
pe3yJbTara 0a/1J10B)
- JleMoHCTpanus MHTEpeca K CBOe 0,5

npodeccuu C MOMOIIBI0 CHUCTEMBI
3HAHUi, TOJYYCHHBIX B IIEPHOJ

o0y4eHMs, B TIEPBYI0 OuYepe.b,
IPaMOTHOIO UCIIOJIb30BaHNUs
MaTEMaTUYECKUX  METOAOB  JJIA
pereHust mpoecCUOHABHBIX 3aj1au
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- MoTuBupoBaHHOE 0O0CHOBaHHE 0,5
BbIOOpa M TPUMEHEHHSI OCHOBHBIX
MOHATUI U METOJI0B MaTeMaTHYECKOTO
aHaM3a, TUCKPETHOW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH 1
MaTeMaTHYECKOW CTATUCTHKU

3a BepHO BBINIOJHEHHOE 3a/laHue BbIcTaBisiercs | Gamn 3a
HEBEPHO BBHIOJIHEHHOE 33/1aHKE BhIcTaBisieTcs: O OayuioB

TexcT 3apanus

Bapwuanr 1. Pemmth
YpaBHEHUS:

S S
Ddem 0902 0200; 2)4x130320402xm3 ; 3) 5e D3XxD1D2D5X2D1D3X2D2D .

Bapuanr 2.

Pemnte ypaBHEeHMS:
1 1

1)3081x01009x0300; 2)4wOxe 050 ZQ/EEXZUZD 6; 3) 2x01 O 360 3o O 2c02 .

Bapuant 1. Pemuts
HEpaBEHCTBA:

D3X

no? 1009  oo2:216203%0203%00:3) Ox O

2[00 01,4
0ooo

Bapmuanr 2.

Pemmth HCPAaBCHCTBA:
X

sO001:2)5403*™ 0203 00:;3)0xo10%% 01.
)9 __
J3

Bpems Boinosinennsi: 30 MuH.

IIpakTuyeckoe 3amanme Ne 25 k teme IlokaszarenbHble YpaBHEHHWS W HEpPaBEHCTBA
JunakTudeckue eqfuHUNbI: CHCTEMBI TTOKA3aTEeIbHBIX HEPABEHCTB.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH
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OcHOBHBIE OKA3aTeJIU OLEHKH
pe3yjabTara

Ouenka (K0J1-BO
0aJ1J10B)

- JleMOHCTpanuss MHTEpeca K CBOEH
mpodeccud C MOMOIIBI0 CUCTEMBI
BHAHWI, TIOJYYCHHBIX B TIEPUOJ
oOy4eHHs, B TEPBYID oOuepeb,
rpaMOTHOTO UCTIOJIb30BaHUS
MaTeMaTHYECKUX  METONOB IS
pemeHus MpoeCCHOHATTBHBIX 3314

0,5

- MOTI/IBI/IpOBaHHoe 000CHOBaHHE

0,5

BbIOOpa M TNPUMEHEHHUS OCHOBHBIX
IIOHATUI U METOJIOB MAaTEMaTUYECKOTO
aHanu3a, JUCKPETHOM MAaTEMAaTHKH,
TEOpUHU BEPOSITHOCTEU u
MaTE€MaTUYeCKON CTaTUCTUKHU

3a BepHO BBINIOJIHEHHOE 33JlaHK€ BbIcTaBisgercsa 1 Oamr 3a
HEBEPHO BBHIMOJIHEHHOE 33/1aHNe BeIcTaBisieTcs: 0 OanioB

TexcT 3aaanus

Bapmuant I
1. Pemnth ypaBHEHUE:

1) 0o,20:03 O 25

2)4*090 20200
0.

X

030 34,

O
oodo

2.Pemmts HepaBeHCTBO [] 04

3.Pemmmts cuctemy ypaBHEHUN
Ox0Oy0O4,
Oxnoy

o5 025

4.PenmnTh HEPABEHCTBO:

Bapuanr 11
1.Pemnts ypaBHEeHUE:

1n0o,10:.0: 010
2)9* 0110301800

Op 60pg O5.
2.Pemmts HEpaBEHCTBO
o550 6
Ox Oy 002,

3.Pemmts cucremy ypasrenwuii [l x5y

06 O 36.

4.PennTh HEPABEHCTBO:

aod 00 roeO 1

x2 04

)0 30 9: 2050 D1

5. Pemuts ypaBHeHne 3° 0304034 0279.
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, 00

1) 5 025;200%%0

X006 0200
0 3 00 s.

Pemuth ypaBHeHHe

7005070588,

Bapuant 111

1. Pemuth ypaBHEHUE:

1)0o,20%m= 0 25 ;
2)402020800.

gi10v x
o20 2
2.Pemmth HepaBEeHCTBO oo 20pgp0O2. Peruts HepaBeHcTBo DIEIDSD[IZD’S '
3.Pemnth cucteMy ypaBHEHUH 3. PemmTs cHCTeMy ypaBHCHH
Oy 002,
Ox Oy 04, X y
kOS5y 16
Uxoypa, Uy o
2 4. Pemith HEpaBEHCTBO:
a oo
4.P :
, o TOPARRHETED DD\%:i 00 .0s01 O60ens 01
x 016
1)|3F7|:|xu8|]49;2)|:|u_1|:|u H SO0 22
01, .
0300 5. Pemnuts ypasHenue 2 Usg402°024.

1. Peminth ypaBHEHHE:

Bapuant IV

1)00,10::04 O 100 ;
2)90603*02700.
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5. Pemuts ypaBHEHHE

501 O5054050.

Bpems BoinosiHeHusi: 60 MuH.

BueaynuTopHasi camocTosiTe/ibHasi padora CTyJeHTa Nel5 BeinonHeHue 3agaHuit
Ha npeoOpa30BaHKe MOKA3aTEIbHbBIX BHIPAXKCHHI.
Ilepeuenb 00bEKTOB KOHTPOJISA M OLIEHKH

OcHOBHBIE MOKA3aTeJIH OMEHKH Ouenka (KoJ-BO
pe3yJjbTara 0aJ1710B)

- JleMOHCTpanust MHTEpeca K CBOEH
npoecCuu ¢ TMOMOIIBIO CHUCTEMBI
3HaHU#, TOJNyYEHHBIX B TEPUOJ
oOyueHus, B TEpPBYIO OYEpE.b,
rpaMOTHOTO WCTIOJTb30BaHUS
MaTeMaTHYeCKUX  METOMOB IS
pemeHust mpoeCCHOHATTBHBIX 3a1a4

0,5

- MotuBupoBaHHOe  00OCHOBaHHE
BbIOOpAa W TPUMEHEHHUS OCHOBHBIX
MOHATHHA U METOA0B MAaTEMATUYECKOTO 0,5
aHaiuu3a, JUCKPETHOW MaTeMaTHKH,
TEOpHUH BEPOSITHOCTEN U
MaTeMaTHYeCKOH CTaTUCTUKU

3a BCPHO BBLITTIOJIHCHHOC 3aaHUC BBICTABJISACTCA 1 Gamr 3a
HEBCPHO BBINIOJIHCHHOC 3a/IaHUC BBICTABJIACTCA 0 6ammoB

TekcT 3agaHuA
Bapnanr 1
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7[(m]J®)® + 11[(m]*)*°

o 1542
Haiinure 3HaueHne BbIpaXeHUs: (3m?=)

Bapuanr 2

(3x)%-x7"°

Haiinure 3HaucHue BoIpaskeHus:: x 10 - 2x*
Bapuanr 3

a’bh~® 16

. 31-2 _—1p,-4
Haitnure 3HaueHue BbIpaeHUs: (401] b a~th

Bapuanr 4

Haiinure 3HaueHue BbIpaXKEHUS: [[Ex 3)4 — ((x 2:] 6j= 3x ™

Bpems BoinosiHenusi: 30 MuH

Tema 3.5. Jlocapugmul. Ceoticmea noeapughmos.

IIpakTuyeckoe 3aganue Ne 26 x Teme Jlorapudmer. ColicTBa orapupmMoBs.
JMunaktnyeckue eauHuubl: Jlorapudmel W ux cBoiictBa. HarypanbHble W JECATUYHBIC
J0TapU(PMBbI.

IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OcCHOBHBIE IOKA3aTeIH OLEHKH Onenka (K0.1-B0O
pe3yJbTara 0aJ1710B)
- JleMoHCTpanusi HHTEpeca K CBOEH 0,5

npodeccuu ¢ TOMOIIBIO CHUCTEMBI
3HaHW#, TMOJYYCHHBIX B TMEPUOJ
oOy4eHHs, B TIEPBYIO O4Yepelb,
IpPaMOTHOTO UCTIOJIb30BaHUS
MaTEMATHYCCKUX METOAO0B JJISL
pelieHus npodeccuoHanbHBIX 3a7a4

- MoTuBUpOBaHHOE 0OOCHOBAHHE 0,5
BBIOOpA ¥ TPUMEHEHUS] OCHOBHBIX
MMOHSTHH U METOIOB MaTEMATHYECKOIO
aHanm3a, JUCKPETHON MaTeMaTUKH,
TEOpUHU BEPOATHOCTEH U
MaTEMAaTHYECKOH CTATUCTUKHU

3a BepHO BBINIOJHEHHOE 3aJlaHUE BhICTaBisieTcs 1 6amn
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3a HeBepHO BHINOJIHEHHOE 3a1aHue BbicTaBisiercs 0 6amioB Teker

3ajaHus
BapuanT 1
Boruncnuts:
a) log,, 3 +log,; 4,
log, 0.8 —log, 1%4— log, 225 b);
_ c)

2log:10 — log:28 + %lcrg': V49

Bapuant 2

Brruuciuth:
a) logys5 +logys 3;

b) log; 3.6 —log; 1.4 + log, 1%;

Elngg V8—3log:3 + %logg 36
3 3 5 = 4 .

c)

Bpems Boinosinenus: 20 MuH

IIpakTuyeckoe 3aganue Ne 27 k reme Jlorapudmer. CoiicTBa jorapudmos.

JAunaktudyeckue exuHunbl: [IpeoOpa3zoBanre W BBUMUCICHHWE 3HAYCHUM JIOTapU(DMHUUECKHUX
BBIPA)KCHU.

IlepeyeHb 00bEeKTOB KOHTPOJISI H OLIEHKHU

OcHOBHBIE MOKA3aTEJIN OLEHKH Ouenka (K0,1-BO
pe3yJjbTara 0aJ1710B)
- JleMOHCTpamusi WHTEpeca K CBOCH 0,5

PO ECCUu C TOMOIIBI0 CUCTEMBI
3HaHUH, TMOJYyYEHHbIX B MEPUOJ
o0y4yeHMs, B TIEPBYI0 O4Yepelp,
rpaMOTHOTO HCIIOJIB30BaHU
MaATEMATHYCCKUX METOA0B JJIsA
pelieHus npodeccuoHanbHBIX 3a7a4
- MoTuBUpOBaHHOE 0OOCHOBAHHE 0,5
BbIOOpa U IPUMEHEHHS OCHOBHBIX
MOHATUI U METOJ0B MaTeMaTHYECKOTO
aHaJn3a, TUCKPETHONH MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH 1
MaTeMaTHYECKOM CTaTUCTUKU

3a BepHO BBINIOJIHEHHOE 3aJJaHUE BhICTaBisieTcs 1 6amn

3a HEBCPHO BBINIOJIHCHHOC 3a1aHUC BBICTABJISICTCS 0 6amoB
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Texkcr 3aganusa

Bapuanr 1.

1. Beruucnure: a) log 525 5/j 0) 420i0g23; B) log o l0g 4 64 ; 1) 4log.501000.259 .

=
2. Perrth ypaHerus: a) log sm (3x 01) 0 2;  6) 2x2 O 5'°% x O 25'0% 10

Bapuanr 2.

1. Beruncnure: a) logg4 2/,_ 6) 250193 B) log 4 log o 81; r) 309 160l0gzr8

2. Pemuth ypaBHenus: a) log 2x014,5x 0 2 ; 0) 3x2 0 0,510g05 x O g&oge 30.

Bapmuanr 1.
2
x=4log,, 3 *5

1. Haiitu X , eciiu u3BecTHO, 4TO log o 110g0,.:2702l0g 0.6

2. Berancnuts: a) 3tog7 30109727 ; 6) 3tlg4 G 1g05.

logz 30 log7 9 lg70I1gl4
Bapuanr 2.
1. Haiitu X , eciu u3BecTHO, uTo0 log 01X O 2109 016 O 0,5l0g o,:100 O 3Iog/o,713 20 .
1
2. BeruucnuTs: a) loga450log4 3 ;6)logs2 O logs4 .

log. 75 O logs 3 logs16 O logs 0,5

Bpems BeimosHenusi: 60 MuH

BueaynnropHasi camocrosiTesqbHasi padora cryaenTa Nel6 BoinonHenne nHAMBUAYAIBHOTO IPOEKTA
Ha TeMy: «[lomynpaBuibHbIE MHOTOIPAaHHUKI

Ilepeyennb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHBbIE TOKA3ATE/IH OLIEHKH Ounenka (K0J-BO
pe3yJbTara 0a/1J10B)
- JleMoHCTpanus MHTEpeca K CBOe 0,5

npodeccuu C MOMOIIBI0 CHUCTEMBI
3HAaHWI, TOJYYCHHBIX B TEPHOJ
oOyueHusi, B TIEPBYIO OYEpPE[p,
IPaMOTHOTO MCIIOJIb30BaHUS
MaTeMaTHYeCKUX METOJIOB ISt
peteHust mpoecCHOHANBHBIX 3a/1a4
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- MoTtuBHpoBaHHOE 000CHOBaHUE
BbIOOpa M TPUMEHEHHSI OCHOBHBIX
MOHATUI U METOJI0B MaTeMaTHYECKOTO
aHaM3a, TUCKPETHOW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH 1
MaTeMaTHYECKOW CTATUCTHKU

0,5

3a BEpHO BBIIIOJHEHHOE 33JJaHUE BbICTaBisieTcsl 1 6amn

3a HEBCPHO BBINIOJIHEHHOC 3a1aHNEC BBICTABIISICTCSA 0 6annoB

TexceT 3apanus

Cmpykmypa yueono20 npoexma

Dranbl 3amaun JlesiTenbHOCTh yYaIuxcs JlesiTenbHOCTD
nejarora
1. Haunnanue OmpeneneHue  TeMbl, yTOYHEHUE|Y TOUHSIOT undopmaruto. [ MotuBupyer
LeJIeH, UCXOIHOTO MOJIOKEHUS. OO6cyxnaroT 3a1aHne yYaLIMXCs.
Br160p paboueil rpymisl OOmbscHseT 1enu
MIPOEKTA.
HaOmronaer.

2. [InanupoBanue

Ananus npobnemsl. Onpenenenue

DopMUPYIOT 331a4H.

ITomoraer B aHanuse

HMCTOYHUKOB MH(POPMAITUH. YTouHSIOT uHbOpMaIuIo (M cuHTe3€ (110
[TocTanoBka 3a1a4 u BEIOOP (ucrounukn). BeiOupaloT U [mpock0e).
KPUTEPUEB OLIEHKU PE3YJIbTATOB. 00OCHOBBIBAIOT CBOM KPUTEPHH |Habmros1aer.
Pacnpenencuue posieit B komange. | Yerexa.
3. UccnenoBanue |COop u yrouHeHHe WHPOPMAIIUH. PaGotatot ¢ unpopmariueii. Hab6mronaer.
OOcyxneHue  albTepHATUB [IpoBoasT cuHTE3 U aHAIU3 KouncynpTupyer.
(“mo3roBoit itypm”). Beibop UJICH. BoimonssttoT
ONTHMAJIEHOTO BapHAHTA. UCCIICIOBAHKC.
YTOYHEHUE MJIAHOB JIEATEIILHOCTH.
4. Beimonunenue | BrImosiHeHHE MpoeKTa Bremonasaror uccnenosanne 1 |HaOmaromaer.
paboTaroT Ha/l TPOSKTOM. Cogeryer (110
OdopMISIOT TPOEKT. npocs0e).

Tema 3.6. Jlocapugpmuuecxas ¢yukyus, ee ceoticmsea u epagux. Jlocapugpmuuecxkue ypaenenus u

HepaeeHcmed.

IIpakTnuyeckoe 3axanue Ne 28 k reme Jlorapupmuueckas pyHkus, ee CBOWCTBA U Ipa UK.
Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA.

Junaktnyeckue eauHuubl: Jlorapugmuueckas (yHKIMs, ee CBoWcTBa U rpaduk.
Ilepeuenb 00bEKTOB KOHTPOJISA M OLIEHKH
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OcHOBHBIE ITOKA3ATEJIHN OLIEHKH Onenka (Ko0J-BO
pe3yJbTara 0a/1J10B)

- JleMoHCTpalus HHTEpeca K cBoei 0,5
npodeccuu C MOMOIIBI0 CHUCTEMBI
BHAHWUW, TIONYYEHHBIX B TICPUOJ
00y4eHuUs, B TIEPBYIO OUEPE/Ib,
rpaMOTHOTO MCTIOJIb30BaHUS
MaTEeMaTHYeCKUX  METOAOB IS
peneHust mpoecCHOHABHBIX 33]a4
- MoTuBupoBaHHOE 0O0CHOBaHHE 0,5
BbIOOpa M TPUMEHEHHSI OCHOBHBIX
MOHATUI U METOJ0B MaTEMaTHYECKOTO
aHaM3a, TUCKPETHOW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH U
MaTeMaTHYECKOW CTATUCTHUKU
3a BepHO BBINIOJIHEHHOE 3a/1aHue BbIcTaBisiercss 1 Oamn 3a
HEBEPHO BBITMIOJHEHHOE 3a/jaHue BbicTaBisieTcs 0 6ayoB

TexcT 3aaanus

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

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

Bapuanr 3

1. log(2x*+ 3x) =log(6x + 2)
o log;®x +logsx— 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.log3(3x — 1) — 1 =logy(x + 3) —log,(x + 1)
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Bpems Bbinosnenus: 20 MuH

IpakTuyeckoe 3aganue Ne 29 x teme Jlorapudmuueckas GyHKIUS, €€ CBOWCTBA U IPaduK.
Jlorapudmuueckue ypaBHEeHUs U HEPABEHCTBA.
JupakTuyeckne eIWHMIbI: PemeHne mpocTedmux JgorapuMHUUECKUX YpPaBHECHHM.
IlepeyeHb 00HEKTOB KOHTPOJISI M OLIEHKU

OCHOBHBIE OKA3aTEJIH OLlEHKH OueHka (KoJ-BO
pe3yjabTrara 0aJ1710B)
- JleMOHCTpanusi MHTEpeca K CBOEH 0,5

npoeCcCur C TOMOIIBI CHCTEMBI
3HAaHW#, TOJNYYCHHBIX B TMEPUOJ
oOy4eHHs, B TIEPBYIO O4Yepelb,
IPaMOTHOTO WCIIOJTb30BaHUS
MaTEeMaTHYECKUX  METOJOB  JUIs
penreHus nmpodeccnoHaABHBIX 3a1a4
- MoTtuBupoBaHHOE 0O0OCHOBaHHE 0,5
BbIOOpa M TPUMEHEHHSI OCHOBHBIX
MOHATUHI U METOJ0B MaTEeMaTHYECKOTO
aHaJM3a, TUCKPETHOW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH U
MaTeMaTHYECKOW CTATUCTUKU

3a BepHO BBINIOJIHEHHOE 33JlaHKE BbIcTaBisgercsa 1 Oamr 3a
HEBEPHO BBIMOJHEHHOE 3a/jaHue BhIcTaBisieTcs 0 6ayoB

Texcr 3axanus Bapunanr
1.
Haiinure obmacte onpenenaeHus: Kax10i u3 QyHKIIHi:

1)yO090x20Inx2;2)y00In(x02);3)yOloges dx2o2xdoonx.

Bapmuanr 2.
Haiigute obnacts onpeneneHus Kaxxaoi u3 GyHKIun:

1)yO0040x20In(x 01)2; 2) y OO\ In(x 0 3) ; 3)y O log s x2 0 3xL0o 49 o 2.
Bapmuanr 1.
[ToctpouTts rpaduk GyHKIUU:

1)y OlogosOxm10, 2)y o gisHiet 3)yE||og2x, 4)y Ollog 2 /.

Bapuanr 2.
[ToctpouTts rpaduk GyHKIMHU:
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wD&MQB)megmu,4)yD‘ MQ‘

0sx 1)y Olog,Ox 010, 2)y 00,3

Bpems Bbinosnenus: 60 MmuH

IpakTuyeckoe 3aganue Ne 30 k reme Jlorapudmudeckas GyHKIHS, €€ CBOMCTBA U rpaduk.
Jlorapudmuueckrue ypaBHEHUs U HEPABEHCTBA.
JAunakTudyeckue eIuHHNbI: Pemenue mpocTedmmx orapuMUYECKUX HEPABEHCTB.
IlepeyeHb 00HEKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIC IIOKA3ATeJIN OLIEHKH Ouenka (K0J1-BO
pe3yJbTara 0a/1J10B)
- JleMoHCTpausi MHTEpeca K CBOCH 0,5

npodeccud C MOMOIIBI0  CHUCTEMBI
3HAHUM, TIOJYYEHHBIX B IEPUONI
o0y4eHHs, B TEPBYI0 Ouepelb,
rpaMOTHOI'O HUCIIOJIB30BaHUA
MaATEMATHYCCKUX METOAOB JJIA
penieHus mpo(ecCHOHABHBIX 3a7a4
- MoTuBupoBaHHOE  0OOCHOBaHHE 0,5
BI)I60pa " NPUMCHCHUA OCHOBHBIX

MOHATHI U METOJ0B MAaTEMAaTUYECKOTO
aHalu3a, JUCKPETHOW MaTeMaTHKH,
Teopuu BEPOATHOCTEU u
MaTeMaTHYeCKON CTaTUCTUKH
3a BepHO BBINIOJIHEHHOE 33/laHKe BhICTaBisgercs 1 Oamr 3a
HEBEPHO BBHIMOJIHEHHOE 3ajaHue BbicTaBusercsa ) 6anioB

TexkcT 3aaauus

Bapnanr 1
1. log,(8—x) < 1;
Zb&&+ﬂih&ﬁ—ﬂ:
3. log,x +log,(x—1) <1

Bapwanr 2
1. logz(x—2) < 2,
2. logys(2x —4) =z log,s(x+1);
3 log,(x—3)+log,(x—2)<1

Bapuanr 3
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Log,(x* —3x) < 2;
log,;(2x? — 9x + 4) = 2log, 4 (x + 2)

Bapuant 4
logs(x*+ 2x) < 1;

1Dgu.5[2x2 +3x+ 1) =2log,(x— 1)

Bpems Boinmosinenus: 30 Mmun

IIpakTnyeckoe 3aganue Ne 31 k reme Jlorapubmuyeckas GyHKIHS, ee CBOICTBa U rpaduk.
Jlorapudmuueckue ypaBHEHUs U HEPABEHCTBA.
JlapakTndecKkue eIuHHIbI: Pemenne YPaBHEHUN  CBOASALIUXCA K
MPOCTEHUIINM JIOTApU(DMHUUCCKHIM.
IlepeyeHb 00HEKTOB KOHTPOJISI M OLIEHKHU

OCHOBHBIE TOKA3aTeJIN OLEHKH OneHka (K0J1-B0O
pe3yJbTara 0a/1710B)
- JleMoOHCTpanus MHTEpeca K CBOCH 0,5

npodeccuu C TMOMOIIBI0 CHCTEMBI
3HAHUM, TIOJYYEHHBIX B IIEPUOJ
oOyueHus, B TIEpBYI0 OdYepelb,
rpaMOTHOTO HCIIOJIb30BaHUA
MATEMATHYCCKUX MCTOOOB JII
pelieHns npodeccuoHanbHbIX 3a1a4

-  MotuBupoBaHHOe  OOOCHOBaHHUE 0,5
BHIOOpa ¥ TMPUMEHEHHUS] OCHOBHBIX
MOHSATUNA M METOJIOB MAaTEMaTHYECKOTO
aHann3a, JUCKPETHOM MaTeMaTHKH,
TEOPUH BEPOSITHOCTEN U

MaTEeMaTHUECKOH CTaTHCTHKHU

3a BepHO BBINIOJIHEHHOE 33/1aHK€ BbIcTaBisgercs 1 Oamr 3a
HEBEPHO BBIMOJIHEHHOE 33/1aHue BbIcTaBisieTcst 0 Gansios

Texcr 3ananus Bapuanr

oom x D 5 2

BapnaHT 2. 1 logs logs 25
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1)log. 90200, 2)logxOlog —— O01,3)3lgx?0lg?x09,

log 201
log x log
3) log? x

2|Og X2 , 4) X loglogslogsxs x [ 1 |Og 14 .

Visox <16

Bpems Bpinosnenusi: 40 MuH.

4) 25 log:25

0 2tog x . 1)
0o, 2)

903,
030

IIpakTuyeckoe 3aganue Ne 32 k reme Jlorapudmudeckas GyHKIHS, €€ CBOMCTBA U rpaduk.
Jlorapudmuaeckne ypaBHEHUS U HEPABEHCTBA.

JunakTudyeckue eIMHUIBI: Pemenue cucreM morapuMUYECKUX YPaBHCHHA U HEPaBEHCTB.
IlepeyeHb 00bEeKTOB KOHTPOJISI H OLIEHKHU

OcHOBHBIE TOKA3ATEJIHN OLEHKU
pe3yJbTara

Ouenka (KoJ-BO
0aJLi10B)

- JleMOHCTpanuss MHTEpeca K CBOEH
npodeccud ¢ TOMOMIBIO CHUCTEMBI
3HaHUM, IIOJIY4EHHBIX B IIEPUOJ
oOy4YeHHs, B TIEPBYIO O4Yepelb,
IpPaMOTHOTO UCTIOJIb30BaHUS
MaTeMaTHYECKUX  METOJOB  JIs
penieHus MpoeCcCHOHANBHBIX 3a/1a4

0,5

- MotuBupoBaHHOe  00OCHOBaHHE
BbIOOpa W TIPUMEHEHHUS OCHOBHBIX
MOHSTUH U METOI0B MAaTEMATUYECKOTO
aHanu3a, JHUCKPETHOM MaTEMAaTHKH,
TEOpUHU BEPOSITHOCTEN u
MaTEMaTHYECKON CTaTUCTUKH

0,5

3a BCPHO BBLITTIOJIHECHHOC 3aaHUC BBICTABJISICTCA 1 Gamr 3a
HEBCPHO BBINIOJIHECHHOC 3a/IaHUC BBICTABJISACTCA 0 GamtoB

TexcT 3aganus

Bapuanr 1.

1. Pemmre ypasuenus: a) logis 12 O loge 03 0 x0O 00 ; 6) logs H2x2 osxoelo 19100 ;

) lgxOx 0 30001g — x 03

4x

0.

2. Pemmith cucteMy ypaBHEHUH: l:Ilog Zx . log *y . 0, OO
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OlogaxOlogoyO1.

3. Pemnts Hepasercta: a) logog.202x 030 00 % 6)loglogs(x01) 0 0.

3

-
4. Pemuth ypaBHeHue: V X092 - X[ 2,

Bapuanr 2.

1. Pemmre ypasmenns: a) ° log 03 Ologs Ox 0200 00 ;6) logs L4x? 0 3x 00,800 10g .05 ;

xOx o o000 logo .xO900.

B) 10g 0,1 D
X

2. Pemith cucteMy ypaBHEHUH: l:Ilog3x Olog3y O 5, OO

Ologs x O logsy O 7.

1

3. Peumuth HepaBercTBa: a) logng.nu:n 40 xO O0; , 6) log log.(xO5)00.
/

4. Pemuts ypaBHenue: log «4x O hgg x4X3.

Bpems Bpinosnennsi: 70 MuH.

BHeayautopHas camocTrosiTeibHasi padora cryaeHta Nel7 PabGora ¢ KOHCIIEKTOM JIEKIUH H
y4eOHUKOM, COCTaBJICHHE TaOIUIIBI JIs1 CUCTEMATH3aIMK Y4eOHOro MaTepHasa o OCHOBHBIM crioco0am
pelIeHNs TOKa3aTeNbHbIX U Jorapu(MUUECKUX YPaBHEHUN U HEPABEHCTB.

Ilepeyennb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHBIE MOKA3aTEJIN OLEHKH Ouenka (K0,1-BO
pe3yJjbTara 0aJ1710B)

- JlemMoHcTpamus uHTEpeca K CBOEH
npodeccuu ¢ TOMOIIBIO CHUCTEMBI
3HAaHWH, TONYYCHHBIX B TIEPUOJ
oOyueHusi, B TIEPBYIO OdYepelb,
rpaMOTHOTO WCTIOJIh30BAHUS
MaTeMaTHYeCKUX  METONOB ISt
pemeHust MpoeCCHOHATBHBIX 3324

0,5
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- MoTtuBUpOBaHHOE 0OOCHOBAHHE 0,5
BBIOOpA U IPUMEHEHUSI OCHOBHBIX
MOHSATUN U METOJIOB MAaTEMAaTUYECKOTO
aHau3a, JUCKPETHOM MaTEMATHKH,
TEOPUH BEPOATHOCTEU U
MAaTeMaTUYECKON CTaTUCTHKU

3a BepHO BBINIOJHEHHOE 3a/laHue BhICTaBisiercsa | Gamn 3a
HEBEPHO BBINOJIHEHHOE 33/1aHue BeIcTaBisieTcs O OanioB

TexcT 3agaHus
INOKA3SATEJIbHBIE HEPABEHCTBA

a’®) > g&*) pprea >0,a#1

a>1 0<a<l1

af®) > g8 & f(x) > g(x) a/(®) > g8x) & f(x) < g(x)

Mpumepsbi:
1. 25 5 2% 22 > x4+2 & x € (o3 —~1)U(2; )

12x 1:-1
2. (5} <(§) S 2x>2x-1 x €[-1; )

3ameuaHnue. B coryuae HeCTPOrHX HEPABEHCTB 3HAKH > M < 8 PWEeHURX 34a-
MEHSIOTCS 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) <
Baf(x)>logag( {f(x)>g(x)

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

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

g(x)>0

1 =]
0g,f(x) > log,g(x) < {f(x) i

log,f(x)=log.g(x) < {

Mopayab 4. Tpuronomerpuyeckue pyHKIHA
Tema 4.1. Cunyc, KoCuHyc, maHeeHc U KOMAH2EHC YUCa.
IIpakTnueckoe 3aganue Ne 33 k reme CuHyC, KOCUHYC, TAHT'€HC M KOTAHI€HC YHUCIIA.
Jupakrudyeckue exmHubIl: PagranHoe n3mepenue yrios U Ayr. COOTHOIIEHNE MEXAY IpalyCHON
U pagua”HHOW Mepamu yria. [IoBopoT Touku BOKpYyr Hadana KoopauHaT. CUHYC, KOCUHYC, TaHT€HC,

KOTaHT€HC yTIJIa.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHbBIE IOKA3aTeJIH OLEHKHU Ouenka (k0,1-BO
pe3yJjbTara 0aJ1710B)

94



- JleMOHCTpanus UHTEpeca K CBOEH
npodeccud ¢ TOMOIIBIO CUCTEMBI
3HAaHUH, TMOJYYCHHBIX B MEPUOJ
o0y4eHHs, B TIEPBYIO O4Yepe.b,
rpaMOTHOTO MCTIOJIb30BaHUS
MaTeMaTHYeCKUX  METOAOB  JJIs
pemeHust mpoeCCHOHATBHBIX 33]a4

0,5

- MotuBrupoBaHHOE 00OOCHOBAHUE
BBIOOpA U MPUMEHEHHUST OCHOBHBIX
HOHSTHI ¥ METOJJOB MaTEMAaTHYECKOTO 0,5
aHaJIN3a, TUCKPETHOI MaTeMaTHKH,
TEOPUH BEPOSTHOCTEH U
MaTeMaTHYeCKON CTATUCTUKH

3a BCPHO BBIIIOJHCHHOC 3aaHUC BBICTABJIACTCA 1 6ann 3a
HCBCPHO BBIITOJIHCHHOC 3a1aHUEC BBICTABJIACTCA 0 6amnoB

TexkcT 3apanus

Bapnanr 1
1. Beruucnure:

2 cos ﬁﬂc—tang a);

sin(—420).
b)
2. CpaBHUTE 3HAYCHHUS BBIPAKEHHIA:

. B
sin — y COS ag- .
7 a) X

b)

T
sin—

SN

Bapuanr 2
1. Beruuncnure:
. 13
ctg45® —2 sin— a)

cos(—750%) b) .

2. CpaBHUTE 3HAYCHUS BBIPAKCHUI:
&1
J— 1 o
cos - pSin 180 a)

4 4
—HCOS —
3 3 b)

Bpems BoinosiHeHus: 20 MUH

OcHOBHBbIE TOKA3ATE/IH OLIEHKH Onenka (K0J1-BO
pe3yabrara 0aJ1J10B)
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- JleMOHCTpauus UHTEpeca K CBOeH
npodeccuu ¢ TOMOIIBI0 CHUCTEMBI
3HAaHUH, TOJYYEHHBIX B IEPHOJ]
o0y4eHHs, B TIEPBYIO OYepe/b,
rpaMOTHOTO MCTIOJIb30BAHUS
MaTeMaTHYeCKUX  METOJOB  JUIA
pereHust npoeCCHOHATBHBIX 33124

0,5

- MotuBupoBaHHOE 0OOCHOBAaHUE
BBIOOpA U MPUMEHEHHUS OCHOBHBIX
HOHSTHI ¥ METOJJOB MaTEMAaTHYECKOTO
aHaJIN3a, TUCKPETHOI MaTeMaTHKH,
TEOPUH BEPOSTHOCTEH U
MaTeMaTHYeCKON CTATUCTUKH

0,5

BueaynuTopHass ~ camocTrosiTeIbHasi
padora cryaenta Nel8 PaGora co
CIIPaBOYHOMU JIUTEPATYPOM TSt
COCTaBJICHUSI TaOJMIBI COOTHOLICHHIA
paJidaHHOM W TpagyCHOM  Mephl
OoCHOBHBIX yriioB. IlepeyeHb 00beKTOB
KOHTPOJISA M OLlEeHKH

3a BEpPHO  BBIINOJHCHHOE  3aJaHHE
BbICcTaBigercd 1 0ayn
3a HEBEPHO BBIMOJHEHHOE 3aJaHHe

BoicTaBigerca 0 0aJU1oB

TekcT 3agaHuA
Pa6oTa co cripaBouHOM

HHTCp&TypOﬁ JJI1 COCTAaBJICHHUA Ta6J'II/II_[LI COOTHONICHUM paﬂHaHHOﬁ n Fpa,HYCHOﬁ MCPbI OCHOBHBIX

yrioB. Mctounuku:

1. Jlexumm 2. «Anrebpa m Hayana aHamusa 10-11 kmace»

Amumos 11 A.

Bpems BoinosiHenusi: 60 MuH

Tema 4.2. Tpuconomempuueckue YyHKYUU YUCI08020 ApeyMeHmMa, 3SHAKU UX 3HAYEHUI.

IIpakTuyeckoe 3aganue Ne 34 k reme Tpuronomerpudeckue GyHKIIMHA YUCIOBOTO apTyMEHTa,

3HAKU UX 3HAUYCHUM.

IlnzlaKaneche CANHUIbI: TpI/IFOHOMeTpI/ILIeCKI/Ie (I)YHKI_II/II/I YHUCJIOBOTO apryMeHTa, 3HaKU UX

3HAYEHUI.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHbIE MOKA3aTeJIN OLIEHKH
pe3yJibTaTa

Onenka (Ko0J-BO
0a/1J10B)

- JleMOHCTpanus MHTEpeca K CBOEH
npoeccCuu ¢ TOMOIIBI CUCTEMBI
3HAaHWH, TOJYYEHHBIX B TEPHOJ
oOyueHus, B TMEPBYIO OuYEpelb,
rpaMOTHOTO WCTIOJTB30BaHUS
MaTeMaTHYeCKUX  METOJOB  JUIS
pemeHus TpodeCCHOHATBHBIX 33124

0,5

- MoTtuBupoBaHHOE 000CHOBaHHE
BbIOOpA U IPUMEHEHUS OCHOBHBIX
MOHATUHM U METOJJOB MAaTEMaTHYECKOTO
aHanu3a, JUCKPETHOM MaTEMATHKH,
TEOPUH BEPOATHOCTEN U
MaTeMaTH4eCKON CTaTUCTUKU

0,5

3a BepHO BBINIOJIHEHHOE 3aJlaHUE BhICTaBisieTcs 1 6amn

96



3a HeBepHO BHINOJIHEHHOE 3a1aHue BbicTaBisiercs 0 6amioB Teker

3aJaHus

Bapuanr 1.
1. B Kakoif 4eTBEpTH HAXOMUTCA TOUKa, noxydernas nopoporom toukn P(1; 0) ya yron a?

2

Q) T
_ 1

b) * 7%

c) a=-—34

2. Omnpenenuth 3HAKH YMCET cOS @ M sin '

2

a) ¢ u;
b) @ = 398°;
— _ur
c) ¢ 5 .
Bapuant 2.
1. B kakoii 4eTBEpTH HAXOIUTCA TOUKA, TIONydeHHas OBOPOTOM Touku £ (1:0) ya yrou e?
3T
a) T %
i
b) & ;
c) a=—57
2. OnpenenuTh 3HAKH YHCET COS @ M Sin a.
a = 11w
a) 17 ]
a=—=
b) 7
C) a = —405°

Bpems Boinosnenusi: 20 MuH

IpakTuyeckoe 3aganue Ne 35 x reme Tpuronomerpudeckue GyHKIIUA YUCIOBOTO apTyMEHTa,
3HAaKHW UX 3HAYCHHI.

JAunakTuyeckne eIuMHMUbI: YETHOCTP MW HEYETHOCTh TPUTOHOMETPUUYECKHX (YHKIIUM.

IlepeyeHb 00bEeKTOB KOHTPOJISI U OLIEHKHU

OcHOBHBIE IOKA3aTeJIU OLEHKH Ouenka (k0,1-BO
pe3yJbTara 0aJ1710B)
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- JleMOHCTpanusi MHTEpeca K CBOEH 0,5
npoecCuu ¢ TMOMOIIBIO CHUCTEMBI
3HAHUW, TOJNIYYEHHBIX B IEPUOJ
oOyueHus, B TEPBYIO OYEpE.p,
rPaMOTHOTO UCIOJIb30BaHUs
MaTEeMaTHYeCKUX  METOAOB s
penieHus npodeccuoHanbHBIX 3a7a4

- MoTuBupoBaHHOE 0O0CHOBaHHE 0,5
BbIOOpa M TPUMEHEHHSI OCHOBHBIX
MOHATUHI U METOJ0B MaTEMaTHYECKOTO
aHaM3a, TUCKPETHOW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH U
MaTeMaTHYECKOW CTATUCTHKU

3a BepHO BBIIIOJIHEHHOE 33JJaHHe BbIcTaBiseTcs 1 6amn
3a HEBEPHO BBINOJHEHHOE 3a/1aHKe BICTaBisieTcst 0 6ayuios

TexkcT 3apanus
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Tema «CpolicTBa TPHrOHOMETPHYECKHX PYHKIUMID

Y. X
+ 8sin? =cos’ —
4 4

y= 1 cosx
3

CaoiictBa QyHKIMH Obaacrs MHuoxecTBo Yérnocrn- IepuoauunocTs
_H onpejeeHus 3HAYEeHHI HeYéTHOCTL
Haiiti obnacrs Onpenenuts, Haiitu
3 o — onpejeneHns Haiitu MHOXecTBO | sBnsiercs (yHKIus HaMMEHbILHH
GyskuHH 3Ha4YeHuH QYHKIUH YETHOH Wi NOJIOAKHTEIIbHBIH
HEYEeTHOMH nepuoa QyHKUMH
1 y = COS$ X y=cos x y=sinx
il o y = cos 3x y = cos 2x y = cos 2x
Vernas padora y=3cos x y=-cosX y=1tg3x
=10 % y = 3cos 5x y=sinXx _ . X
ot y=ctgx y = sin’x y-smg
ol R y=5+sinx y = sin’x
SRR y=5-sinx y=2tgx yﬂtg(%-%)
% y =6+ 6cos x y=tgx
y=ctg§ y=2-3sinx y=-s§n’4x qu[i_,_f +Hg x
y=-sinx 2 3
= 3ctg| 2x + 2 = 3sin
Baoswiii yposens | ¥~ 28| ZXF T | y=4+cosx y=xtgx Y roai
(ua «3») % o = XS Sl
= y=-5sinx BT y 2g
y = Jeosdx e e .
Mosbimen b > yiefoam 4 =0 4 _ X+sinx y = cos’5x — sin’5x
YpOBeHb tg 5 i
(12 «4») = =10-3 o Xor o
x+1 y xRS = y = 6sin —cos—
{ . . y=x'cos x +4 g8 8
y= o y = sin"X — cos'x
y=3+0,5|cosx|
ctgdx = . 2 2+4cosdx SRR
=252 y=10-9sin"x =— y = 8in—cos—cos X
MoBbimen b sin X y= cos*x + sin'x x2 -4 iy
YpOBeHb 3 X
(12 «5») 2 y=3cos” y=4tgx+2cosx |y=sin’5x
 2tg’x

BueaynutopHasi camocrositejibHasi padora cryaenta Nel9 PaGora ¢ Tabmunamu bpamuca ans

BBIUHUCIICHUS CUHYCA U KOCHUHYCA.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHbBIE OKA3aTeJU OLEHKH
pe3yJibTarTa

Onenka (Ko0J-BO

0aJL10B)
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- JleMOHcTpanusi HHTEpeca K CBOEH 0,5
npoecCuu ¢ TOMOIIBI0 CUCTEMBI
3HAHUW, TIOJYYEHHBIX B MEPHOL
oOyueHus, B TMEPBYI oO4Yepelb,
rPaMOTHOTO UCIIOJIb30BaHUS
MaTEeMaTHYeCKUX  METOAOB  JUIs
pelieHus npodeccuoHanbHbIX 3a71a4

- MoTuBupoBaHHOE 0O0CHOBaHHE 0,5
BbIOOpa M TPUMEHEHHSI OCHOBHBIX
MOHATUHI U METOJ0B MaTEMaTHYECKOTO
aHaM3a, TUCKPETHOW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH U
MaTeMaTHYECKOW CTATUCTHKU

3a BCPHO BBIIIOJIHEHHOC 3a1aHUEC BBICTABIIACTCSA 1 6ann
3a HCBCPHO BBLIIIOJIHCHHOC 3a1aHUC BBICTABJIACTCA 0 6ann0B

TexkcT 3apanus

PaGora ¢ Tabnumamu Bpasuica 1uist BEIYHCICHUS CHHYCA M KOCHHYCA.
Bapnanr 1

1. Haiinure o TabnuiiaM CHHYC, KOCMHYC U TaHT'eHC yrioB 65°, 65°12', 65°15'.

2. Haiigute no tabnumam yrou, ecnu sin o = 0,3502; cos f=0,5850; tgy = 1.

Bapuanr 2
1. Haiigute no tabauiaM CUHYC, KOCUHYC U TaHT'eHC yriloB 44°42', 44°40', 70°25'.

2. Haiigute o Tabnumam yrou, eciim sin o = 0,5035; cos = 0,8208; tgy = 0,5774.

Bapuanr 3
1. Haiinure o TabiauiiaM CHHYC, KOCHHYC U TaHT€HC yriioB 56°18’, 56°22', 25°47'.

2. Haitnure mo tabyimiam yrod, eciua sin o = 0,9222; cos f=0,1828; tgy = 1.

Bapnanr 4
1. Haiinure mo TabnuiiaM KOCUHYC, CHHYC U TaHTeHC yriioB 35°23', 68°25', 82°58'.

2. Haiigure o Tabnwmam yrou, ecim sin o = 0,7700; cos f = 0,0964; tg y = 0,8545.

100



Bpems Bbimoanenus: 30 MmuH

Tema 4.3. Coomnowenus mexcoy mpueoHOMempuieckumu QYHKYUAMU 00H020 apeyMeHma.
Tpuconomempuueckue mosicoecmaa.

IIpakTuyeckoe 3aganue Ne 36 k Teme COOTHOIICHUS MEXKIY TPUTOHOMETPUUYECKUMHU
(GYHKIUSIMU OJTHOTO apryMeHTa. TpUTrOHOMETPHUYECKUE TOKICCTBA.

JunakTuyeckue equHUNbl: COOTHOIICHHE MEXIYy TPUTOHOMETPUUYCCKUMH (PYHKIIHSIMH
OJIHOTO apTyMEHTA.

IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIC IIOKA3ATeJIN OLIEHKH Onenka (K0J1-BO
pe3yJbTara 0aJ1710B)
- JleMOHCTpanus MHTEpeca K CBOEH 0,5

npodeccurd C IMOMOUIBIO CHUCTEMBI
3HAHWUH, IIOJYyYEHHBIX B IIEPUOJ
o0y4yeHUs, B TIEpBYIO OYepe/b,
IrPaMOTHOIO UCIIOJIb30BaHUS
MAaTeMaTU4eCKUX  METONOB  JJIA
pemeHust npoeCCHOHATIBHBIX 3a/1a4

- MoTuBupoBaHHOE 0O0CHOBaHHE 0,5
BbIOOpA M TPUMEHEHHS OCHOBHBIX
MOHATUH U METOJ0B MaTeMaTHYECKOTO
aHaJM3a, TUCKPETHOW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH U
MaTeMaTHYECKOW CTATUCTUKU

3a BCPHO BBIIIOJIHCHHOC 3aIaHUC BBICTABIISICTCA 1 Gamn
3a HEBCPHO BBINIOJIHCHHOC 3a1aHUC BBICTABJIACTCA 0 6ammoB

Texkcr 3apanusa
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1. Vmopocture BeIpaxeHue Bapuanrt 1

a) sin“a +cos® o +tan” a;

2. (1—sin?a)

b) ctgo

2. JlokaxxuTe TOXICCTBO

1+tctgm
Bapuanr 2
1. VYmopocture BeIpaKeHUS
a) tanfctgf — sin® a:
ctao . T b
g +sin“a +cos o
b) tga .
2. JlokaxuTe TOXICCTBO
l+ctga
—Q' = Ctga
1t+tga .
Bapuanr 3

1. YopocTute BbIpaykeHus
1 z z
a)m—ctg a —cos”ff.
2 2 1 _
b) (ctg“a — cos® ) (.:.:.39- - 11

2. JIOKa)XHUTe TOXKIECTBO

4 -
COE @—Ein « 7 1
- - + 2tga =
(1-gine)(1+sina) 4 cos® o

Bapuanr 4

1. Ympocture BeIpaKeHHSI
— tgia — sin® .

a) coe® @

py (tg’a—sin’ @) (- 1)

2. JlokaxuTe TOXKJIECTBO

sin® a—cos® & 5
- - + 2ctga =
(1-cosal{i+cozal 4

gin® o

Bpems Bbinosnenusi: 20 MuH

IIpakTnueckoe 3aganue Ne 37 k Teme COOTHOIIEHUS MEXIYy TPUTOHOMETPHUUYECKHUMHU

(GYHKIMSIMU OJTHOTO apryMeHTa. TpUTrOHOMETPUUECKHE TOXKIECTRA.
JAunpakTudyeckue eqMHUIbI: TPUTOHOMETPUYECKHUE TOXKIECTBA.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH
Onenka (K0J-BO

0aJL10B)

OcHOBHbBIE OKA3aTeJU OLEHKH
pe3yJbTarta
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- JleMOHCTpanusi MHTEpeca K CBOEH 0,5
npoecCuu ¢ TMOMOIIBIO CHUCTEMBI
3HAHUW, TOJNIYYEHHBIX B IEPUOJ
oOyueHus, B TEPBYIO OYEpElb,
rPaMOTHOTO UCIOJIb30BaHUs
MaTEeMaTHYeCKUX  METOAOB s
pelieHus npodeccuoHalbHbIX 3a7a4

- MoTuBupoBaHHOE 0O0CHOBaHHE 0,5
BbIOOpa M TPUMEHEHHSI OCHOBHBIX
MOHATUHI U METOJ0B MaTEMaTHYECKOTO
aHaM3a, TUCKPETHOW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH U
MaTeMaTHYECKOW CTATUCTHKU

3a BCPHO BBIIIOJIHEHHOC 3a1aHUEC BBICTABIIACTCSA 1 6ann
3a HCBCPHO BBLIIIOJIHCHHOC 3a1aHUC BBICTABJIACTCA 0 6ann0B

Texkcr 3aganus

Bapmuanr 1.
1. YopocTuts BelpakeHue:

Osin160° 0 sin 40° O Osin140° 0 sin 20° Qo Osin 500 0 sin 700 O Osin130° o sin110° 0.

2.3. Vupocrure/loxaxure Toxaectso: epaxenue: tg LctgO 0200 (10000 cosO tg 20 Ij£)2|:| oo

Ocos Opctg? 2 DDQ. 020 oo0o oootg 020 o 0 Og ctg OO gIZI 020 00 o.

001 Ogo2 0 02 2 oo

o d oo a
Bapuanr 2.
1. YopocTuts BelpaskeHue:

Hcos 70° 0 cos 50° L cos 310° 0 cos 290° Lo Ocos 40° 0 cos160° 0 cos 320° 0 cos 380° 0.

2. Yrpoctute BeIpaxkenue: cos® 0(10 cos 20)? tg 20 .

3. Jlokaxwute Toxnecrso: _sin000 03 00 O 000 0 coscosO 003 00 00 00 00 1 O _cosl OO. sin
0o

g g g ao
g 20 02 00

Bapuanr 3.
1. YopocTuth BblpaxkeHue:
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Osin130° 0 sin120° O Osin 50° 0 sin 70° Qo Osin160° 0 sin 40° 0 Osin140°  sin 20° 0.
2. Yupocrute Beipakenune: 1 0 ctg 20ctg0 . tgO O ctgOO

I]3. Joxaxwure Toxnecrso: sin_sin00 0000 0000 0OO0OOctgOpO320000 Dnn tgo00 02 OO

OpOd poO.

ooz 0o

Bapuanr 4.
1. YopocTuTh BeIpaskeHue:

Ocos 40° 0 cos160° L Ocos 320° 0 cos 380° Lo Hcos 310° 0 cos 290° L M cos 70° 0 cos 50° L.

2. Yupoctute Beipakenue: 01 0 ctg 20ctgO . D D

3. JlokakuTe TOXKAECTBO: Costggl:lg On. Octg OO O EIfl od I]Ctg . goooao.
0 tg0 0O O 0O
SinDDgDDDD o2 O 02 00
oo
oo2 0Od

Bpems Bbinosinenusi: 70 MuH.

BueaynuTopHasi camocTosiTesibHasi padora cryaenta Ne2() PaGota co cipaBoYHOM JUTEpaTypOHt 1O

teMe «Dopmyibel oJ0BUHHOTO apryMmenTta. @opmynsl yrios 30 u 40y, (onepexaroliee goMallHee
3a/1aHue).

Ilepeyennb 00bEKTOB KOHTPOJISA M OLICHKH

OcCHOBHBIE MOKA3aTEJTU OLIEHKH OneHka (K0J1-BO
pe3yJibTaTa 0a/1710B)
- JleMoHCTpaIusi HHTEpeca K CBOCH 0,5

MpoeCCUu ¢ TOMOIIBI CUCTEMBI
3HaHWH, TONYYCHHBIX B TIEPHOJ
oOyueHusi, B TMEPBYIO O4Yepeib,
rpaMOTHOTO WCTIOJIb30BaHUS
MaTeMaTHYeCKUX  METOJOB  JIJIs
pemeHwust MpoeCCHOHATBFHBIX 3aa4

104



- MotuBupoBaHHoe 00OCHOBaHHE 0,5
BEIOOpa W TIPUMEHEHHUS OCHOBHBIX
MOHATUH U METOJIOB MAaTEMAaTHIECKOTO
aHauM3a, JUCKPETHOW MaTeMaTHKH,
TEOPHH BEPOSITHOCTEH "
MaTeMaTHYECKOW CTATUCTHKU

3a BepHO BBINIOJHEHHOE 3a/laHue BhICTaBisiercsa | Gamn 3a
HEBEPHO BBIMOJHEHHOE 3a/]JaHue BbicTaBisieTcs 0 6ayioB

Tekcr 3aganusa

sin 2o = 2 sin o cos o
cos 20 =cos?2a —sin?a=1-2sin?a=2cos?2a —1;

tg 200 = 2tg o . ot 2a=ctg2a—l;
g 1-tg2a 8 2ctga

sin 3a=3 sin o — 4 sin3a; cos 3o =4 cos3 o — 3 cos o

tg 30 = tEa—tgla. 1,3, - ctgla-3ctga,
g 1-3tg2a g dctgla-1

.o 1-cosa o 1+ cosa

sin = =+ /— cos = == /——

2 2 ’ 2 2 ;

tg o _ 4+ ,l—cosa i EAE 1—.cosa;
2 1+ cosa 1+ cosa sina

ctg & =+ ’1 +cosa _ _sino  _ l+_cosa.
2 1-cosa 1-cosa sina

Tema 4.4. Yemnocmo u HeyemHocms mpu2oHomempudeckux gyukyuti. Dopmynvt 080UHO20 U

NON0BUHHO20 apeymeHma. Dopmynvl npueeoeHus.

IIpakTnueckoe 3axanne Ne 38 k reme UeTHOCTh ¥ HEYETHOCTh TPUTOHOMETPUUYECKUX (QYHKITHH.
@opMyIIBI ABOMHOTO U TIOJOBUHHOIO aprymeHTa. @opMyIibl IPUBEACHUS.

JAupakTndyeckue equHULbI: QOPMYIIbI CI0KEHHUS.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLIEHKH

OcHOBHbBIE NOKa3aTe/IH OLEHKH Ouenka (K0J1-BO
pe3yJbTaTa 0a,1710B)

- JleMoHcCTpanusi HHTEpPeEca K CBOEH
npodeccCuu ¢ TMOMOIIBIO CHUCTEMBI
3HAHWW, TIOJIYYEHHBIX B IEPHOJ
oOyueHus, B TEpPBYIO OYEpE.b,
rpaMOTHOTO WCTIOJTb30BaHUS
MaTeMaTHYeCKUX  METOMOB IS
penieHus mpodecCHoHANbHBIX 3a1a4

0,5
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- MoTuBupoBaHHOE 00OOCHOBAaHUE
BbIOOpa U IPUMEHEHHS OCHOBHBIX
MOHATUM U METOJJOB MAaTEMaTHYECKOIO 0,5
aHaJln3a, JUCKPETHON MaTeMaTUKH,
TEOPUH BEPOATHOCTEU U
MAaTE€MaTUYeCKONU CTaTUCTUKHU

3a BepHO BBITIOJTHEHHOE 33JJaHUE BBICTaBIsIeTCs 1 Oart
3a HEBEPHO BBITIOJIHEHHOE 33/1aHKe BhIcTaBisgeTcs (0 OayioB

Tekcr 3aganusa

Bapuanr 1
Al. Onpenenwure, siBnsetcst u GyHkuus f(x) = 3x?—CcoSXx 4eTHO Wiu
HEeYeTHOMH?
A2. Jlokaxwure, 4To GyHKUUs Y =2SIN2X SBISETCS NEPUOJAUYECKON C NEPUOIOM
T=x.
A3. Haiiqure HauMEHBIINH [OJIOXUTEIbHbBIHN
%
nepuoa Gpynkuuu Yy = 3ig 1
A4. Ha pucyHnke nzobpaxeHa yactb rpaguka
bynkunn, umeronteit nepuon T. Tloctpoiite 5 0
rpaduk 3Toi GyHKUUU HA IPOMEKYTKE
T =[-T;T]. T

N

B1. Haiigure o6nacth onpeaenenus u ooactb 3Ha4eHUH QyHKLIHU
. 2
y=1,5-3sin"x.

Bapunanr 2
2
Al. Onpenenure, siBnsercss 14 (QyHKUUS f(x)=——sInx uerHol UMK HeYETHO!?
5B

A2. Jlokaxwure, yto GyHKUMs ¥ =3C0S2X SBISETCS MEPUOJUUECKON C IEPHOAOM
T=rx.
A3. Halinute HAaUMeHbIIH MOJIOKUTEIbHBIH

x

nepuoj GpyHKuuH Y =clg 6 108"

8

A4. Ha pucyske noctpoeH rpadguk GyHKIHHA =] ' 2

y=f(x), nns Bcex x, yIOBIETBOPSIOIINX —— ~ 4
ycanosuto  x 2 0. Mocrpoiite rpadux ' - 2

dynkuuu  y = f(X), eciu U3BECTHO, YTO OHA S+ T+ &+ 7
— YeTHasl. 2

B1. Haiigure obnacts onpejenenus U o61acTb 3HaYeHUH GyHKUUU
y=4cos*x—-2,5.
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Bpems BoinosiHenusi: 60 MuH
IpakTuyeckoe 3axanne Ne 39 k reme UeTHOCTh ¥ HEYETHOCTH TPUTOHOMETPUUYECKUX (DYHKITHHA.
@opMyIIbl ABOMHOTO U IIOJOBUHHOIO aprymeHTa. @opMyiibl IPUBEACHUS.

JAupakTudyeckue eqMHULbI: POpMYJIbI ABOMHOTO U MOJIOBUHHOT'O APTryMEHT.

IlepeyeHb 00HEKTOB KOHTPOJISI M OLIEHKU

OcCHOBHBIE MTOKA3ATEJIHU OLIEHKH OueHka (KoJ-BO
pe3yjabTara 0aJ1710B)

- JleMoHcTpanmuss wuHTEpeca K
cBOCi Tpodeccuu ¢ TOMOIIBIO

CUCTEMbI 3HAaHUM, MOJYYEHHBIX B 0,5
nepuoj; OoO0y4yeHHs, B IEPBYIO
ouepensb, IPaMOTHOIO

HCIIOJIL30BAHUST MAaTEMAaTHYECKUX
METOJIOB ISt

pemeHust mpoeCCHOHATBHBIX 33124

- MotuBupoBaHHOE  00OCHOBaHHE
BbIOOpa W TPUMEHEHHUS OCHOBHBIX

MIOHATUI U METOJI0OB MAaTEMaTUYECKOTO 0,5
aHanu3a, JHUCKPETHOM MaTEMATHKH,
TEOpUHU BEpPOSITHOCTEN u

MaTEeMaTHUECCKOH CTaTUCTHKHU

3a BCPHO BBIIIOJJHCHHOC 3a/1aHHUEC BBICTABIIACTCS 1 6amn

3a HeBEpHO BBINOJHEHHOE 3a7jaHKe BbicTaBisercs 0 OanioB

Texkcr 3apanusa
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(hopmy.ibl npuBeIeHHs
Bapnant Ne 1

YnpocTuTs BhIpakeHHe sin(% —a]

Al
1) cosa 2) sina 3) -—sina 4) —cosx
(7
A2 YNpocTHTL BhIpaKEHHE Sm(;+ a ]+ cos(7 + )
1) sina+cosa 2) 2cos’a 3) 1 4 0
sin(7 + o) +cos( 7 + )
Bl | YopocTuts Belpaxkkenne cosl % o= ik 3771' o
B2 | BeraucauTs cos630° —sin1470° —crg1125°
hopmy. bl npuBeIeHHs
Bapuant Ne 2
VYnpoctu co Z—a
Al | YoP Th BhIPaXKCHHE 5
1) cosa 2) sinax 3) -—sina 4) —cosa
3
A2 YnpocTuTh BhIpaXkeHHE ctg(27 —a) + tg(Tx—a}
1) ciga—igox 2) -1 3) 1 4 0
B1 | Ynpoctuts sin(90° —a) +cos(180° +a) +12(270° + ) +c1g(360" + )
B2 | BeruucauTth cos510? —sin1200% —zg1005°
t(opmybl npHBeeHAS
Bapunant Ne 3
Y% co 3—”—(2
A] | YUPOCTHTE BhIpakeHHE >
1) cosa 2) sinax 3) -—-sinax 4) —cost
A2 YnpocTHTh BhIpaKeHHE COS(O' + % ] cos(37 —c)
1) sina—cosax 2) sin‘a 3) sinacosax 4) cos’ a
sin(z +a)ectg(r—a)
Bl | YnpocTuts Belpaxkenne cod (% sl 37,1 )
B2 | BeruucauTh cos750° +sin1530" —zg735°
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(hopmy.ibl npHBeIeHHS

Bapuant Ne 4
3z
Al YnpocTuTh BhIpakKeHHE COS( 7 R ]
1) cos 2) sina 3) -—sinax 4) —cosa
. Sk . (3 )
A2 YnpocTHTh BeIpaKeHHE Sm[a + > ) sm>w + o

1) sinacosa 2) cos’a 3) —sinacosa 4) sin‘a

sin(7 —ar) e cos(27 - )
tg(r=—a)ecos(m—x)

Bl | Ynpoctuts Belpaxkenue

' B2 | Beiuncauth sin 690° —cos930° +1g1125°

hopMy bl NpHBeICHHS

Bapuant Ne 5§
Al YnpocTUTE BhIpakKeHHE sin(:%r—a]
i) et 2) sinx 3) -—sina 4)  —coso
N h)
A2 VYnpoCcTHTH BhIPaXKEHHE cos{ a+ % ]+ sm( &+ 7" ]

1) cosa—sinax 2) cosa+sind 3) 2sina 4) 2cosa

sin(—a) e c1g(— )
cos(3600 —-a)etg(l 80" +ax)

Bl | YnpocTuTs Bhlpakenue

' B2 | BeruucanTh 12675° —cos1470° +crg1125°

Bpems Boinosnenusi: 60 MUH.

IIpakTnueckoe 3aganue Ne 40 x Teme YeTHOCTh U HEYETHOCTh TPUTOHOMETPHUUECKHUX
¢bynkuuid. DopMynasl ABOWHOTO W  TIOJOBUHHOTO aprymenta. @opMynbsl MpHBEICHHS.
JAupakTnyeckue equHULbI: OOpMysibl IPUBEICHUS.

IlepeueHb 00H€KTOB KOHTPOJISI H OLIEHKH

OcHOBHBIE IOKA3aTE/IH OLICHKH Ouenka (x0,1-BO
pe3yabrara 0aJ1J10B)

- JlemoHcTparus MHTEpeca K CBOCH
npodeccun ¢ TOMOIIBIO CUCTEMBI
3HAaHU#, TOJYYCHHBIX B TMEPUOJ
oOy4eHHs, B TIEPBYIO O4Yepelb,
IpPaMOTHOTO UCTIOJIb30BaHUS
MaTeMaTHYECKUX  METOJOB  JJIs
petieHust TpoeCCHOHATTBHBIX 331a4

0,5

- MoTuBUpOBaHHOE 0OOCHOBAHHE
BBIOOpA ¥ TPUMEHEHUS] OCHOBHBIX
MOHSATUN U METOJIOB MATEMATUYECKOTO 0,5
aHaJn3a, JUCKPETHON MaTeMaTUKH,
TEOPUH BEPOSITHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKH
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3a BepHO BBITIOJIHEHHOE 33JJaHUE BBICTaBIsIeTCs 1 Oamt
3a HEBEPHO BHITIOJTHEHHOE 3a/1aHKe BhIcTaBisaeTcs (0 OaioB
TexceT 3apanus
Bapmuanr 1.

cos(2m — ) + 2sin(—37 +B)

1. Haiinure 3Ha4YeHHE BBIPAKCHUS 2cos(B+2m)
. In
—Tsin(— —a) sine = 0,28 o€ (0,5m7)
in 12 in
Eﬁcos(?+a] COSQU= 17 OE (?;Eﬂ]
tg(ot+ Sﬁ]
g —_—
2 » €CIIN gl = ﬂ-‘4-
. I 1
Tcos(m+ ) — 2sin(5+B) cosPp=—=
S. HaiiuTe 3HAYCHUE BBIPAXKCHHUS £ » €CIIU 3.

3n
Ssin(o—Tm) — 1 ICDS(T + o)

6 . singt = —0.25
- Haligure 3HaYeHHE BHIPAKEHHSI - -

» €CJIN

2 a
(g™ Q| oy 4sin’oi4 10cos" o =9,
2cosot—7sind
25in0 —2€oS 0L | ooy RO = 2

Ssinot+ 3cosa
g0 ooy 7SiN0L—Scosa

3sinct—Scosa+2 1
g ooy Sinc+3coso+6 3,

2. Haiigure , €CIIN
3. Haiigure , €CIIM |
4. Haiigure

7. Haitinure

8. Haiinure
9. Haiinure

10. Haitgure
Bapmuanr 2.
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cos(—2m—B) +sin(—3% + ) 2. Haiizure

2
1. Haiinure 3HaueHne BbIpaKeHUs 2cos(B+m)
3T 3. Haiiqure
6sin(7-+0) sinot = 0,96 o e (0.5mm)
< 1 €CIIN T .
3n 5 .
—26co0s(—- — o) COSO=—T3 g (0,5m7) 4. Haiinure
= » €CIIH u S , ecl
n 5
tg(o——-) teo =2 cosﬁ_—?
<, ecnu .

. .— Tt
4cos(—7+B) + 3sin(——+p) sinot = —0.3
S. Haiinure 3HaueHnE BBIpAKEHUS = '

) o
5sin(o—2m) + 41:05(; +a)
6. Haitnure 3HaueHne BoIpaKeHU = 1 €CIIM 7/ Haiinure

2 .2 7
270 ooy dsin"ot +9cos™oL = 8
Tecoso— 6sind

3N+ 2GS0 ooy 120 =3 8. Haiture
SING. + guulqg%ogu
3Isinc— 8cosat _
9. Haiimure 120 ) eciu
2sint+ cosot+ 1 1
4sinot+2cosae+3 3
10.Haiimure 12O ecIu
Bapuanr 3.
2cos(m—P) —sin(—5+B)
1. Haiijute 3HaY€HUE BBIPAXKEHUS cos(B—m)
s (51'{
sin ?—Hﬂ sinot = —0,8 oe(ml,5x)
20 3
2 cos[?— ) COSO= 2 g e (1,5m2n)
2. Haiigure , ecnm 3. Haiigute , eciu
5n
tg(o— ?)
u
4. Haitnure ,ecm lga =4,
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3c05(ﬁ+|3]+251|1(7ﬂ+|3] ’ cosﬁ._—E
5. Haitaure 3HaueHne BIpakeHUS < 5
37{ €CJIIn
2sin(0t+m) + 7 cos(—- + o)
6. Haitnure 3HaueHne BhIpaKeHUs =
, . i , €CIIU
g 0 ooy Jsin“ot +8cos ol =7 sinct = —0,6

Jcoso—4dsina
dsint +6cos

7. Hatigure
» €CIIU ot =1

Ssintt — 2cos ¢t

2sinot — - 8.  Haiigure
EO ooy 25IN0L—5cosa A

2since+Scosa—2 1

80 oy 45in0+Scosat—8 4, 9. Haiimure

10. Haiinure

Bapuanr 4.
cos(—2m — B) +3sin(—35 +p)
2cos(B+3m)

1. Haiinure 3nauenne BBIPAKEHUS

2 in
— 8sin(—-— o) sina=0,8  ae (0:0,57)

< 1 €CIIU 2.Hannure

3n
— 20 cos(— + o) COSOl = —

2 2 oc(1,5m2n

= » €CIIU 25 " e (1, } 3.Haiinure

3n
tg (o + T] teot =35
e 4. Haitnure
., —3m 2
2cos(m+ )+ Ssin(——+p) cosP=—=
Haiinure 3Ha4YeHne BBIPAKCHS < 3 s
. an eciu
2sin(0t+2m) + 3cos(——- + o)
Haiinnre 3HaueHNne BBIpaKEHUS <
lgzﬂ, ecTH Ssin‘ct+ 12cos”0t = 6 6., comm Sinct = —0.7
4cost—Ssind 7. Haiire
4sinct+4c0s 0 | ooy B0 =4
Isin +4cos o .
t - 3 = 8. Haiinure
B0 ooy 7Sin0L— 12cosa
Ssinct+3cosae+1 1 o
: == 9. Hai
g0 ooy JSin0+3cosa+4 4 auute
10. Haiinure
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Bpems Bpinostnennsi: 70 MuH.

BueaynnTopHasi camocTosiTesqibHasi padora cryaeHTa Ne21 BrinosiHeHue 3a1aHui, BKIIOYAOIUX B
ce0st paboTy 1O HAXOXKJICHUIO CHHYCA, KOCHHYCA, TAHT€HCA U KoTaHTeHca yncia. IlepedyeHb 00beKTOB
KOHTPOJISA 1 OLIEeHKH

OcHoBHbIE MOKAa3aTeJ N OlleHKH pe3yJjbTaTta | OneHka
(k0J1-BO
0aJ1710B)

- JleMoHCTpanusi HHTEpeca K CBOei mpodeccun
C TIOMOUIBIO CHCTEMBI 3HAHHH, MOJYYCHHBIX B
nepuosi oOy4yeHHs, B TEPBYIO OYepenb, 0,5
IPaMOTHOTO HCIIOJIb30BaHUS MaTeMaTHYECKUX
METOAOB JUIsl PEIIeHUs NpOoQPecCHOHATBHBIX
3a1a4

- MoTtuBHpOBaHHOE 00OCHOBaHKE BbIOOpA H
MIPUMEHEHHS OCHOBHBIX MTOHITHIH U METOJIOB
MaTeMaTUYeCKOro aHaJn3a, JUCKPETHOU 0,5
MaTEeMaTHKH, TEOPUH BEPOSTHOCTEH H
MaTeMaTHYeCKOW CTATUCTUKHU

3a BCPHO BBIIIOJJHCHHOC 3a/1aHHUEC BBICTABIIACTCS 1 6amn

3a HCBCPHO BBLIIIOJIHCHHOC 3a1aHUC BBICTABJIACTCA 0 6ann0B

TexkcT 3aganus

Bapmuanr 1.
1. Brpasure B paauanHoii Mepe Benuuunsbl yrios 64%; 160°.

30 3

2. BeipasuTe B rpayCHON Mepe BETUYHHBI yTIIOB ,10.

5 4
40 0O

3. YkaxuTe 3HaK yncha: a) sin  tg ; 0) sin 30cos 4 .
5 7

— 49000 270° . Haiture
cosO u ctgO . 4. Mano: sin0 O O, 180
5

Bapuanr 2.
1. Belpasure B paauanHoii Mepe Benuuunsbl yriaos 56°; 1700,

2. BeipasuTe B rpayCHON Mepe BETMYUHBI YTIIOB £ ,21-0.
6 6

3. YKaxuTe 3HaK YHCIIa: a) COS £ tg = ;0)sin4 0cos5.

5 9

— 24 °0 0 O 180°
Hatigure sin00 w tg0 . 4. JTano: cosO O O, 90
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25
Bapuanr 3.
1. Bepasure B paauanHoii Mepe Benuuunbl yriaos 72%; 1400,

2. BeipasuTe B rpayCHON Mepe BETUYMHBI yTIIOB ﬁ : 23 0.
12 8 cos
200° O tg 300°
3. YKakuTe 3HaK YUCIIa: a) sin 4000 ; 0)cos20tg4.
2
4. Haiimure sin00 u tgQd , eciiu u3BectHO, uTo cosO O I]'\[7TH 0 He meXuT BO BTOPOH YETBEPTH.
5

Bapuanr 4.
1. Beipasure B paauanHoii Mepe Benuuunbl yriaos 42°; 1300,

2. BoIpa3uTte B rpalyCHON Mepe BETUYHUHBI YTIIOB £ r210°
12 4
sin110° O cos 220°

3. VKaxuTe 3HaK 4MCIa: a) ctg 3300 ; 0)sin20ctg4.

4. Haiiqure cosO0

Bpems Bbinosnenusi: 40 MuH.

Tema 4.5. [lpeobpazosanus cymm mpucoHomempuieckux ynkyuti 8 npouszeeoenus. Ilpeobpazosanue
npou38e0eHUll mpuUeoOHOMempuUyecKux OYHKYULl 8 CymMmoi.

IIpakTnueckoe 3axanue Ne 41 x Teme [IpeoGpa3oBaHus CyMM TPUTOHOMETPUYECKUX (PYHKITUI
B nipou3BeaeHus. [IpeobpazoBaHre nNpou3BeIeHUI TPUTOHOMETPUYECKUX (DYHKIIUI B CyMMBI.

JMunaktnyeckue eamHuubl:  IIpeoOGpazoBanue CyMM TPUTOHOMETPUYECKHUX byHKIM]
B IIPOU3BENICHHUE. ITpeoGpa3oBanue MIPOU3BEICHAN TPUTOHOMETPUYECKUX
byHKIUH B cyMmMmsl. [lepuonnyHocTs TpUroHOMeTpUYecKuX (pyHKIMN. Beruucnenue

3HaYeHUH U MpeoOpa3oBaHNe TPUTOHOMETPUUECKUX BBIPAKEHUH.
IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBbIE TOKA3ATE/IH OLIEHKH Ounenka (K0J-BO
pe3yabrara 0aJ1710B)
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- JleMOHCTpanus MHTEpeca K CBOEH 0,5
MpoeCcCuu C TIOMOIIBI0 CHCTEMBI
BHAHWUN, TIOJYYEHHBIX B TEPUOJ
o0y4eHHs, B TIEPBYIO O4YEpelb,
PaMOTHOIO UCIOJIb30BaHUs
MaTeMaTUYeCKUX  METOJIOB s
pereHust MpoheCCHOHATBHBIX 3a/1a4
-  MortuBupoBaHHOe  00OCHOBaHUE 0,5
BEIOOpa W TPUMECHEHHUS OCHOBHBIX
MOHSATUNA M METO/JI0B MAaTEMaTUYECKOIO
aHaJM3a, JAMCKPETHOM MaTeMaTHKH,
TEOPUH BEPOSITHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKU

3a BepHO BBINIOJHEHHOE 3a/laHue BhIcTaBisiercs | Gamn 3a
HEBEPHO BBHIMOJIHEHHOE 33/1aHue BeIcTaBisieTcs: (0 OamioB

Tekcr 3apanus
Bapuanr 1 1.
[IpeobpasyiiTe BeIpaxkeHHE

a) B [IPOU3BENCHUE: sin G — sin 4o,
b) Bcymmy: cos3a cos2a

2. YIpOCTUTE BBIPAKCHUS:
ginJateina

a) cosdx—cosa,

b) 2 5in35° cos 10° — sin 25°

Bapuanr 2 1.
[IpeoOpasyiiTe BeIpaxxeHHe

a) B IIPOU3BENECHUE: cos 7a — cos 3a
b) B cymmy: sin 5a cos 2a

2. YIpOCTUTE BBIPAKCHUS:
cosdatcosla

a) gin 4@—gin 2o ,

b) sin 25%sin 5° — 0,5 cos 20°,

Bpems Bbinosnenusi: 20 MuH

BueaynuTopHasi camocTosiTesibHasi padoTa cryaenta Ne22 PaGoTa co cipaBOYHOM JIUTEpaATypOH 1O
teMaM: «CymMMa U pa3HOCTh CHUHYCOB», «CyMMa M pa3HOCTb KOCHHYCOB», «CymMMa M Ppa3HOCTh
TaQHT€HCOB.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH
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OcHOBHBIE TOKA3aTeJH OLIEHKH Onenka (Ko0J-BO
pe3yJbTara 0a/1J10B)

- JleMoHCTpamusi HHTEpeca K CBOSH 0,5
npodeccuu C TOMOIIBIO CHUCTEMBI
3HaHUHM, IIOJIyYCHHBIX B IIEPUOL
oOyd4eHus, B TEPBYIO OYepe.b,
PaMOTHOTO UCIIOJIb30BAHUSI
MaTeMaTH4YeCKUX  METOJO0B  JIJIs
pelieHus mpopecCHOHATTBHBIX 3a1a4

- MoTuBUpOBaHHOE 0OOCHOBAHHE 0,5
BBIOOpA U IPUMEHEHUSI OCHOBHBIX
MOHSATUN U METOJIOB MAaTEMATUYECKOTO
aHau3a, JUCKPETHOW MaTEMATHKH,
TEOPUH BEPOSITHOCTEN U
MaTeMaTUYeCKOU CTaTUCTUKHU

3a BEpHO BBIMIOJIHEHHOE 3aJaHue BhICTaBiseTcs 1 Oamn 3a
HEBEPHO BBIMOJHEHHOE 3a/jaHue BbicTaBisieTcs 0 6amoB

TexcT 3aganus

Bapmuanr 1. O

1. Beruncaure: cos 47° O sin 77° DISI/_3 cos17°.
2. Toxaxwure ToxaecTBo: 22sinsin 3 200 3 cosO 0 3 cosd O 5 sin0 0510 O O ctgO .

3. IIpeobpa3syiite B mpousseaenue: 10 2sin0 O cos 20 .

Bapuanr 2.
sin 37° O sin 53°

1. Beruucnure: 102 cos 2 41DD03 Oo.0 g DD 0 sinDDﬂg 0 50 DD 00 2 cos OOcosOO 4 o 0

O0Ooao.

2. JIokaxuTe TOXKJIeCTBO: COS

O 90 018 oo O 9 00
3. IIpeobpasyiite B mpousseaenue: sin O O 2sin 50 O sin 90 .

Bapuanr 3. O

1. Beruuciure: sin 56° O cos 26° EI?% cos 4° .
2 cos 2

0 8- 0
2. JlokakHuTe TOXKIAECTBO: cos5  "10ctg_— 9 .
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sin 50 O 2 cos 20 sin 200 2 3.
[IpeobOpasyiite B mpousBenenue: 10 2cos O O cos 20 .

Bapuanr 4.
cos 41° 10 cos 79°

1. Beruucaure: 1 0 2sin 2 35,0052 0 0 .0 g DD O cosDD £ O 40 EIDEI O
02sin0O0cosO a 0 0 00 0. 2. lokakure TOXKAECTBO: Sin

03
d 80 08 oo d g8 0o
3. IIpeobpazyiite B mpousseaeHue: cost O 7cos 70 O cos130 .

Bpems Bpinosnenusi: 50 MuH.

Tema 4.6. Ceovicmea u epaghuxu mpuzonomempuueckux gyuxyuu. Obpammuvle mpucoHomempuiecKue
dyHrkyuu.

IIpakTnueckoe 3axanue Ne 42 k teme CBolicTBa 1 TpadUKU TPUTOHOMETPUUECKUX (DYHKITHIA.
OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKITHH.

JunakTuyeckue exuHuubl: CBoilicTBa U rpaduKd TPUTOHOMETPUYECKUX (DYHKIIHMIA: CHUHYC,
KOCHHYC, TAHT€HC M KOTAHT€HC.

IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OcCHOBHBIE IOKA3aTeIH OLEHKH Onenka (K0.1-BO
pe3yJbTara 0a1710B)
- JleMoHcTpanus uHTEpeca K CBOEU 0,5

npodeccun ¢ TOMOIIBIO CHCTEMBI
3HAaHW#, TOJNYYCHHBIX B TIEPHOJ
oOy4yeHHs, B TIEPBYIO Ouepelb,
IpPaMOTHOTO UCTIOJIb30BaHUS
MaTeMaTHYECKUX  METOJOB IS
pelieHns npodeccuoHanbHbIX 3a1a4

- MoTuBupoBaHHOE 0OOCHOBaHHE 0,5
BBIOOpA U TPUMEHEHUS] OCHOBHBIX
MMOHSTHH U METOIOB MaTEMATHYECKOIO
aHanM3a, JUCKPETHON MaTeMaTUKH,
TEOpUHU BEPOATHOCTEH U
MaTEMAaTHYECKOH CTATUCTUKHU

3a BEpHO BHITIOJIHEHHOE 3a/IaHKUE BBICTABIIACTCS 1 Gat
3a HeBepHO BHIMOJTHEHHOE 3aaHue BoicTaBisercs 0 6amnoB Teker

3aJaHus
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BapuanT 1
1. B oaHoii cucteMe KOOpIUHAT NOCTPOiTe TpaduKu PyHKIHI

T
Y =cosx, ¥ = cc-s(x —;), v =2cosx

2. Haiigure obmacth onpenencuus Gpynkun: ¥ = tgx
3. Haiigure 06nacTh 3HaueHUM Qynkuuy: ¥ = sinx — 2,

4. Jlokaxute, 4TO (byHKunﬂf (% )apnstercs yeTHOH, a ¥ (x) - HEYETHOM, €CIIn

flx) =3x%— cosx
gl(x) = sin 2x + x3
5. Beruucnure:

a) arcsinl —arctg 0,

b) EII‘CCDS-ZE + arctyg (—%)

-

Bapuanr 2
1. B oaHoii cucTtemMe KOOpAUHAT NOCTPOiTE rpaduku HyHKIUH
vy =sinx,y=3sinx, y=sinx +2
2. Haiigure obnacth onpeaencuus GpyHkuuu: ¥ = ctgx

3. Haiigure o6nacts 3Hauenuii Gpynkuu: ¥ = 0.5 cosx,

4. Jlokaxute, 4TO (1)yHKI_II/I$If (*)sapnstercs yeTHOH, a & (x) - HEYETHOM, €CIIn

flx) =2x*+ cosx
g(x) = tgx — 4x®
5. Beruucnure:
a) arccos0 —arctg 1,
b) arcsin(— %) + arctg «,ﬂ_a

Bpems Boinosanennsi: 20 MuH

IIpakTuyeckoe 3aganue Ne 43 x Teme CBoiicTBa U rpaUKH TPUTOHOMETPUUECKUX (DYHKIIUH.
OOpatHble TpUTOHOMETpUYECKHE QYHKIINU.
JAupakTuyeckne eauHunbl: OOpaTHble TpUrOHOMETpHUYecKHEe (YHKUMU: apKCHHYC,
apKKOCHHYC, apKTaHTeHC M AapKKOTAaHIeHC, MX ompenaeieHus, cBoiictBa u rpaduku. I[lepeuensn
00bEKTOB KOHTPOJISI U OLlEHKH

OcHOBHBIE IOKA3aTeJIU OLEHKH Ouenka (k0,1-BO
pe3yJbTara 0aJ1710B)
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- JleMoHcTpanusi MHTEpeEca K CBOEH
npoecCuu ¢ TMOMOIIBIO CHUCTEMBI
3HAHUW, TOJIYUEHHBIX B IEPUOJ
oOyueHus, B TEPBYIO OYEpE.b,
IrPaMOTHOTO UCIIOJIb30BaHUs
MaTEeMaTHYeCKUX  METOAOB s
pelieHus npodeccuoHalbHbIX 3a71a4

0,5

- MoTtuBupoBaHHOE 060CHOBaHHE
BBIOOpA U IPUMEHEHUS OCHOBHBIX
MOHATHI U METOJJOB MAaTEMaTHYECKOIO
aHaln3a, JUCKPETHON MaTeMaTHKH,
TEOpUHU BEPOATHOCTEH U
MaTeMaTHYeCKON CTaTUCTUKU

0,5

3a BCPHO BBIINIOJIHEHHOC 3a1aHUEC BBICTABIIACTCSA 1 6ann

3a HCBCPHO BBIIIOJIHCHHOC 3a1aHNUC BBICTABIIACTCA 0 6annoB

Tekcr 3aganus

B-1

Nel. Beruucaure:

a) arccos 1 O arCCOSDD 10 [J arccos 3 :
O 0o
020 2
0100arcsin 20 arcsi@l] 30;
0) arcsin [ -
o _0o o /oo

002 sin2 00 O;r)tgO2 arcctg_—DEI a3
oo 2; oo

B) arctg
0oo 63 OO ao
oog 2
v 00o0ooooo o
1) sin arcsin O arccos00 10 ;
0 oo
| Q—DEI
e) tgO arccosdO 1 OO .
| 0 000
| 03000
Ne2. Haiitu o6nacth onpeaeneHus: GyHKINH:

X

a) arccos0 10 g

O
arccos [

B-2

Nel. Beruucaure:

v v
30 [J arccos Z ;
O oo

O 20 2
0 20 g2arcsin0;

6) arcsin 0 O arcsin0O 100

oo

g Q_DEI

8) arctglcos 00; r) ctg Elarc%é;] 3) 0.

) cosl:I arcsinDDEI 1 DD 0 arcsin 1|:I 0.0
O _
O Ooz20 aa

e) ctg O arccosOO O 2 O0OOO O.
a
ad 03 00ad
Ne2. Haiitu obnacts onpeneneHus: yHKIIMU:
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a)y O 2 arccos O arcsinlx 2 0 s50; a)y 02 Oarcsin(x 0 1) O arccoslx2 o 20;
3 1 1

=)

)y O arcct 0 arcct 0 il
6) y O O O arctg x 0 arcctg , y g oE—
xO5 X v3Ox 2

~ -~ [\) e ~
Ne3. HaliT MHOKECTBO 3HAYEHUH QYHKINH Y Ne3. Haifru MuosKecTBO 3HauCHUH pyHKLAM Y

0 O O 3arccos(x 01) . 02arcsin(x201) 02,

Ne4. Tlocrpoiite rpaduk ¢ynkimu Yy O 2

10 ZCOSD x O g 0 . Haiinute HYJIH U Neq, HOCTpOﬁTe Ipa(bHK (I)YHKI_II/II/I Yy D1,53|n 2X
0 oo 01. HaiimuTe HYyIW ¥ TPOMEKYTKH yOBIBaHHS
0 300 (byHKuH.

MIPOMEXYTKH BO3pacTaHusl (PyHKIHH.

Bpems Bbinosnenusi: 70 MuH
BueaynuTopHasi camocTosiTesqibHast padora cryaeHTa Ne23 Iloaroroska pedepara v mpe3eHTaluy Ha
temy «McTopust HAyKU TPUTOHOMETPUID)

IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIE IOKA3aTeJIN OLEHKH Ouenka (K0,1-BO
pe3yJbTara 0aJ1710B)
- JleMoHCTpanusi HHTEpeca K CBOEH 0,5

npodeccuu ¢ TOMOIIBIO CHUCTEMBI
3HAaHU#, TMOJYYCHHBIX B MEPUOJ
oOy4yeHHs, B TIEPBYIO O4YepeIb,
IPaMOTHOTO UCTIOJIb30BAHUS
MaTeMaTHYECKUX  METOJOB  JJIs
petieHust podeCCHOHATTBHBIX 331a4
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- MoTuBupoBaHHOE 000CHOBaHHE 0,5
BbIOOpa M TPUMEHEHHSI OCHOBHBIX
MOHATUI U METOJ0B MaTeMaTHYECKOTO
aHaM3a, TUCKPETHOW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH U
MaTeMaTHYECKOW CTATUCTHKU

3a BepHO BBINIOJHEHHOE 3a/laHue BhIcTaBisiercs | Gamn 3a
HEBEPHO BBHIMOJIHCHHOE 33/1aHNe BeIcTaBisieTcst (0 OamioB

Tema 4.7. Pewenue npocmetiuiux mpueoHOMempuyecKux ypasHeHui.

IIpakTuyeckoe 3amanue Ne 44 x Teme PelieHue nPOCTEHIIUX TPUTOHOMETPUYECKUX
YpaBHEHUU

JAupakTudyeckne eIMHUIbL: YpaBHEHUE COSX=a.

IlepeyeHb 00bEeKTOB KOHTPOJISI H OLIEHKHU

OCHOBHBIE OKA3aTeJIH OLeHKH Ouenka (KoJ-BO
pe3yjabrara 0aJ1710B)
- JleMOHCcTpanus MHTEpeca K CBOEH 0,5

r[poq)eccpm C IIOMOIIBIKO CHCTCMbI
3HaHHﬁ, MOJIYYCHHBIX B II€PUOL
O6y‘IeHI/I${, B IICPBYHO OUYCPEIb,
I'paMOTHOTI'O HCIIOJIB30BaHUA
MAaTEMATHYCCKHUX MCTOAOB JJIA
PCUICHUA HpO(I)CCCI/IOHaJ'IBHBIX 3aJa4

- MoTuBupoBaHHOE 0OOCHOBaHHE 0,5
BBIOOpA U TPUMEHEHUS OCHOBHBIX
MMOHSTHH U METOIOB MaTEMATHYECKOIO
aHanM3a, JUCKPETHON MaTeMaTHKH,
TEOpUHU BEPOATHOCTEH U
MaTeMaTHYECKOH CTATUCTUKHU

3a BCPHO BBIIIOJIHCHHOC 3aIaHUC BBICTABIISICTCA 1 Gamn
3a HEBCPHO BBIIIOJIHCHHOC 3aIaHUC BBICTABIISICTCS 0 6amoB

TexcT 3aganus

8mx V3 g(x-7) 1
CU-\? = = - 08— = =
3ananue Nel. Haiinure kopHH =, 3 < ypaBHenwus: . B

OTBETE 3alHUIINTe HAUOOJIBIINI OTPHLIATENILHBIN KOpeHb. 3aganue Ne2.

Nel No2 Ne3 Ne4
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cosR=10; ﬁ
1 cCos X = : A -
COS X =:—; cosx =L b cos 2x =1.,5;
=
& cos x =—1 <X _ A3
3 s R cos X = —
X J.: \/; 4 =
R COS 3% = —=; x /2 =
v 1 cos - = i3
X 1 3 2 cos 3x = :
COs — = — —: P
3 2 T
Cos 2X = — . Sz
cos 5x =3 S T

Bpems Bbinosnenus: 30 Mmun

IIpakTuyeckoe 3aganue Ne 45 x Teme Penienne npocTeliinx TpUroHOMETPUUECKUX

YpaBHEHUU

JAunakTuyeckue eTUHULBI: YPaBHCHHE Sinx=a.

IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIE TOKA3ATEJIHN OLEHKU
pe3yJbTara

Ouenka (k0,1-BO
0aJLi10B)

- JleMOHCTpanuss MHTEpeca K CBOEH
npodeccud ¢ TOMOMIBIO CHUCTEMBI
3HaHUM, IIOJIY4EHHBIX B IIEPUOJ
oOy4YeHHs, B TIEPBYIO O4YEpeIb,
IpPaMOTHOTO UCTIOJIb30BaHUS
MaTeMaTH4eCKuX  METONOB  JUIs
penieHus npoeCCHOHAIBHBIX 33/1a4

0,5

- MoTtuBupoBaHHOE 000CHOBaHHE
BbIOOpA ¥ IPUMEHEHHS OCHOBHBIX

MMOHATUH U METOJ0B MaTECMAaTHYICCKOI'O

aHanu3a, JMCKPETHOM MaTEMATHKH,
TEOPUHU BEPOSITHOCTEN U
MAaTeMaTUYECKON CTaTUCTUKU

0,5

3a BCPHO BBIIIOJIHCHHOC 3aIaHUC BBICTABIISICTCA 1 Gamn

3a HEBCPHO BBIIIOJIHCHHOC 3a1aHUC BBICTABIISICTCS 0 6amoB

TexcT 3aaauus

3ananme Nel. Haiiaure KopHH ypaBHEHUSL:

. \x . H':l\ 3:' _
sin —- = 0.5 s 3 =

HAMOOJIBINNI OTPHUIIATENBHEBIN KOpeHb. 3aganue Ne2,

Nel

No2 Ne3

Neq

. B orBeTe 3anumure
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sin x = 0: )
_ sinx
sih-X =1
inx=-1; .
S - smm4x =
e 5 1
sin| —+ — l = =
\4 6 ) - sin 2x = —
.
sin —
Y

- sin 2x
=
<
J3 -
iz sin —
~ 2
A3 ;
: sin x =
P |
-2 sin 3x

Bpems Bbinosnenus: 30 Mmun

IIpakTuyeckoe 3axanue Ne 46 x TeMe PemeHue npocTelinx TpPUroHOMETPUUECKUX

ypaBHEHUM

JAupakTuyecKkue eJMHULBI: YpaBHEHUE tgX=a..

Ilepeyennb 00HEKTOB KOHTPOJIS M OLIEHKH

OcHOBHBIE OKA3aTEJTU OLIEHKH
pe3yJibTaTa

Ouenka (KoJ-BO
0aJLi10B)

- JleMOHCTpanus MHTEpeca K CBOEH
npodeccud ¢ TOMOMIBIO CHUCTEMBI
3HAaHUH, TMOJNYYCHHBIX B TMEPUOJ
oOyueHus, B TEpPBYIO OYEpE.b,
rpaMOTHOTO WCTIOJTB30BaHUS
MaTeMaTHYeCKUX  METOMOB IS
pemeHust mpoeCCHOHATBHBIX 33124

0,5

- MoTuBupOBaHHOE 0OOCHOBaHHE
BbIOOpA U IPUMEHEHHS OCHOBHBIX

MOHATUH U METOJ0B MaTCMAaTHYICCKOI'O

aHanu3a, JMCKPETHOM MaTEMATHKH,
TEOPUH BEPOATHOCTEN U
MaTE€MaTUYeCKOW CTaTUCTUKHU

0,5

3a BepHO BBINIOJHEHHOE 3aJJaHUE BhICTaBisieTcst 1 6amn

3a HEBEpHO BHINIOJHEHHOE 3aaHue BoicTaBisiercs 0 6amioB

TexcT 3aganus
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T(x—6) 1 T
g 3 = TE g - = —1
3aganue Nel. Haiijure KOpHH ypaBHEHHUS: Va3, T 4
HauOOJIBIINI OTPUIIATENHHEIN KOpeHb. 3aganue Ne2,
| Nel No2 ‘ Ne3 No4
. B otBeTe 3anumuTe
gx = \/3_ Igx == z‘ng(\,E-sin x)=10 Zng:\E.
th\—%.!=\/§; Bt =5 fgx =0; tgx (2 —cos x)=0
c,!“- _my_ 1 ( ) tex = —1;
tgx =__\/3_; Tc;‘:‘ g _ﬁf g 2\——J:1 L/,

3 S 1N el B
tov (7 - ot R 3 5 s S ~—_,=r
ctgx (2+sm x) =0 rex = - X fx 1) \ 3 )

\3 4,

Bpems Boimosanennsi: 30 MuH

BHeaynutopHas camocTrosiTeibHasi padora cryaeHta Ne24 PalGora ¢ KOHCIEKTOM JIEKIUH H

y‘{e6HHKOM HJI COCTaBJICHUC

TPUTOHOMETPUYECKUX YPaBHEHUIA.

TaOIUIIBL

Ilepeyennb 00bEKTOB KOHTPOJISA M OLICHKH

OCHOBHBIX

opmyn

OcHOBHbIE MOKA3aTeJIU OLIEHKH
pe3yJibTaTa

Onenka (Ko0J-BO
0a/1J10B)

- JleMoHcTpanus MHTEpPECA K CBOEH
npodeccun ¢ TOMOIIBIO CUCTEMBI
3HaHUM, TOJYYEHHBIX B MEPHOJ
oOyueHus, B TEPBYIO OYEpenb,
rPaMOTHOTO HCIIOJIb30BaHUSA
MaTeMaTUYeCKNX  METOHOB I
pereHust mpodecCHOHABHBIX 3a71a4

0,5
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- MoTuBupoBaHHOE 000CHOBaHHE 0,5
BbIOOpa M TPUMEHEHHSI OCHOBHBIX
MOHATUI U METOJ0B MaTeMaTHYECKOTO
aHaM3a, TUCKPETHOW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH U
MaTeMaTHYECKOW CTATUCTHKU

3a BepHO BBINIOJHEHHOE 3a/laHue BhIcTaBisiercs | Gamn 3a
HEBEPHO BBHIITOJIHEHHOE 33/1aHKE BhIcTaBisiercs: O OayuioB

Tema 4.8. Pewienue mpueconomempuyeckux ypasHeHull.
IIpakTnueckoe 3aganue Ne 47 x rTeme Penienrie TpHroHOMETPUUECKUX YPaBHEHUN

I[H):[aKTI/I‘IeCKI/Ie CAUHMUIIBI: YPaBHeHI/ISI, CBOAAIIHECA K KBAAPATHBIM.. Hepeqenb
00LEKTOB KOHTPOJISI H OCHKHA

OcHOBHBIE MOKA3aTeJIH OMEHKH Ouenka (KoJ-BO
pe3yJabTara 0aJ1710B)
- JleMoHCTpanus wHTEpeca K cBoei 0,5

npoq)eccpm C IIOMOIIBIO CHUCTCMBbI
3HaHHﬁ, MOJIYYCHHBIX B TIIEpHUON
O6y‘{eHI/I${, B TIICPBYIO OUYCPClb,
'PaMOTHOI'O MCIIOJIb30BAHHA

MaTEeMaTHYECKUX METOJIOB TSI
penreHus mpo(ecCHOHABHBIX 3a71a4
- MoTtuBupoBaHHOE 0O0OCHOBaHHE 0,5
BBIOOpA U TPUMEHEHUS OCHOBHBIX
MOHATHIA U METOJIOB MAaTEMaTHIECKOTO
aHanu3a, JMCKPETHOM MaTEMATHKH,
TEOPUH BEPOSITHOCTEN U
MaTEeMaTHYECKON CTaTHCTUKH

3a BEpHO BBITIOJIHEHHOE 3a/IaHKE BBICTaBIsACTCS 1 Gamt
3a HeBEpHO BBINOJIHEHHOE 3a7aHue BbicTaBisieTcs 0 6amios Teker

3aJaHuA

Bapuanr 1
Pemmre ypaBHeHus:
1. 2sin®x — 3sinx — 2 =0;

2. sin2x —cosx=0; 3. cos7x +cosx =0,

Bapwanr 2
Pemnre ypaBHeHus:
1. 2cos’x —5Scosx +2=0;

2. \."ECDSX +sin2x = 0;
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3. sinx+sin5x =0,

Bapuanr 3
Pemnre ypaBHeHus:
1. 4cos’x+4sinx—1=0;
2. 2cos?x —sin2x = 0;
3. cosx +cos3x = cos2x,
Bapuanr 4

Pemnre ypaBHeHus:
1. 4sin*x—4cosx—1=0;

2. sin®’x — 0.5sin 2x = 0; 3. sin 2x + sin 6x = cos 2x.

Bpems Bbinosinenusi: 20 MuH

IIpakTnueckoe 3axanne Ne 48 k Teme Pernienre TpUroHOMETPUYECKUX YpaBHEHUN
Junaktudeckue eqnHunbl: OJTHOPOIHBIE YPABHEHHS TIEPBOTO M BTOPOTO MOPSIIKA.
IlepeuyeHb 00bEKTOB KOHTPOJISI U OLIEHKH

OcHOBHBIE MOKA3aTeJIH OMEHKH Ouenka (KoJ-BO
pe3yJbTara 0aJiI0B)
- JleMOHCTpalus HHTEpeca K CBOeH 0,5

npodeccur C MOMOIIBIO CHUCTEMBI

3HAHWM, TIOJyYEHHBIX B IIEPUOJL
oOyueHusi, B TEPBYIO OYEpE.b,
IPaMOTHOTO UCIOJIb30BaHUS
MaTeMaTHYeCKUX  METOAOB s
penieHns npodeccuoHanbHbIX 3a7a4
- MoTuBUpOBaHHOE 0OOCHOBAHUE 0,5
BbIOOpA U IPUMEHEHHS OCHOBHBIX
MOHATUH U METOJJOB MAaTEMaTHYECKOIO
aHanu3a, JMCKPETHOM MaTEMATHKH,
TEOPUH BEPOATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKH

3a BEpHO BBINIOJHEHHOE 33JJaHHe BbICTaBisgeTcs 1 Oamn
3a HeBepHO BBINOJIHEHHOE 3a7aHue BbicTaBisgercs 0 6anos Teker

3aJaHuA

Bapuanr 1

Pemute ypaBHEHHS:
1. (etgx —1)(cosx +1) = 0;
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cosx
2. i+zinx X

3. sin2x+cosx =0,

Bapuanr 2
Pemnre ypaBHeHus:
1. (tgx+ 1)(sinx—1) = 0;
sinx
2. 1-cosx ':I,
3. sin2x+/sinx = 0,
Bapuant 3
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Pemnre ypaBHeHUs:

1. (1+ cos2x)tgx = cosx;
Einx—Ein 3x =0 2 :
1+coex
3. wa'ctgx =42 COSX

Bapuant 4

Pemmre ypaBHEHUS:
1. (1— cos2x)ctgx = sinx;

coEdx+CoEX

2. l+sinx - D, 3 *v'llltgx = “'"Ilz Sinx.

Bpems Bbinosnenusi: 30 MmuH

IIpakTHyeckoe 3aganue Ne 49 x TeMe PenieHne TpUroHOMETPUYECKUX YPaBHEHUM
JAunakTudyeckue efuHUNbl: HeoqHOpOIHBIE YpaBHEHHS TIEPBOTO M BTOPOTO TOPSJIKA.
IlepeyeHb 00bEKTOB KOHTPOJISI H OLIEHKHU

pe3yJbTara 0a/1710B)

- JleMoHcTpauusi UHTEpeca K CBOEH 0,5
npodeccu ¢ TIOMOIIBIO CHCTEMBI
3HAHWW, TIONYYCHHBIX B TICPUOJ
o0y4eHHs, B TIEPBYIO OYepe/b,
IPaMOTHOTO HCIIOJIb30BaHMS
MaTeMaTUYECKUX  METOA0B  JUIs
penreHus npoheCCUOHATBHBIX 3a/1a4

- MoTuBupoBaHHOE 0OOCHOBaHHE 0,5
BBIOOpA M TPUMEHEHUS OCHOBHBIX
MOHATUN U METOJIOB MATEMATUYECKOTO
aHanu3a, JUCKPETHOM MaTEMATHKH,
TEOPUH BEPOATHOCTEN U
MaTeMaTU4eCKOU CTaTUCTUKHI

3a BepHO BBIIIOJHEHHOE 3aJJaHuE BhICTaBisieTcs 1 6amn

3a HEBEpHO BHINIOJHEHHOE 3aaHue BoicTaBisieTcs 0 6amioB

TexcT 3aganus

Haiitute B rpamycax  pememme 4cos” 2x + 16sin 2x—11=0
YPaBHEHHS:
HaiiiuTe HaMMEHBIIEE PEIICHHE YPABHEHUS:

OcHOBHBIE MOKA3aTeJIN OLEHKH Ouenka (K0,1-BO
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l.cos 3x +sin 3x =0,
2.sin 5x + cos 5x=0,
POPREL . 2
3 sin"x—sinxcosx—4cos x=0,
e D = 2
4. 3sin” x + sin x cos x = 2cos” x,

5. sin x+E +cos (x+ = =0,
( 6) ( 6)

Bpems Bbinosnenus: 50 Mmun

IIpakTnyeckoe 3aganue Ne 50 k reme Penienre TpUroHOMeTpUUYECKUX YPABHEHUM
JupaKkTuyecKkue eAUHULBI: Y PaBHEHMS], PEIIaeMble Pa3I0KEHUEM Ha MHOKUTEIH.
Ilepeyenb 00bEKTOB KOHTPOJISA M OLIEHKH

OcHOBHBIE ITOKA3aTEeJIH O eHKH OueHka (KoJ-BO
pe3yjabTara 0a/1J710B)
- JleMoHcTpanusi MHTEpeca K CBOEH 0,5

npodecCd ¢ TOMOIIBI CHCTEMBI
3HAHWW, TIOJYYCHHBIX B  IEPUOJ
OoOy4eHus, B TEPBYIO  OYepe.b,
PaMOTHOTO UCIIOJIB30BaHUs
MareMaTHU4eCKUX  METOAOB  JUIs
peteHust MpoheCCHOHATBHBIX 3a1a4
- MoTuBupoBaHHOE  OOOCHOBaHHE 0,5
BbIOOpA U IPUMEHEHUS OCHOBHBIX

MOHATUN U METOJIOB MAaTEMaTUYECKOTO
aHanu3a, JHUCKPETHOM MaTEMAaTHKH,
TEOpUHU BEPOSITHOCTEN u
MaTE€MaTHYeCKOW CTaTUCTUKHU

3a BepHO BBIIIOJIHEHHOE 33aJJaHKe BhIcTaBisgeTcs 1 6amn

3a HEBCPHO BBINIOJIHCHHOC 3a1aHUC BBICTABIISICTCS 0 6amoB

TexcT 3aganus

Haiinute HanMeHplee penieHne ypaBHEHUS:
. 2 .
1. 2sin" x+sinx—1=0;

2. tg’ m + 2tg” x + 3tg x =0;

3. 4sin* x + cos 4x = 1 + 12¢cos” x;

.
4. 6cos” x + cos 3x=cos x;

5. 8cos’ x + 6sinx —3 = 0;
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Bpems Bbinosnenus: 50 MmuH

BHeayautopHass caMocTosiTelbHasi padora crygeHTta Ne25 PaGora ¢ yueOHHKOM;
CIPAaBOYHBIM MAaTEpHAIIOM; TAaOIMLAMH JJIs 3aKpervieHus M cucreMaruzauuu 3HaHuil. Ilepeuenn
00bEeKTOB KOHTPOJISI M OLIEHKH

OcHOBHbIE IOKA3aTeJIH OLEHKH Ouenka (Ko0J-BO
pe3yJbTara 0a/1J10B)
- JleMOHCTpanus MHTEpeca K CBOEH 0,5

npodeccun ¢ TOMOIIBIO CHCTEMBI
3HAHUW, TONYYEHHBIX B TIEPUOJ]
oOyueHusi, B TMEPBYIO Ouepelb,
IPaMOTHOTO UCIOJIb30BaHUs
MaTEeMaTHYeCKUX  METOJIOB  JUIs
penieHus npodhecCUOHAIbHBIX 3a/1a4

- MoTtuBupoBaHHOE 0O0CHOBaHHE 0,5
BbIOOpA M TPUMEHEHHSI OCHOBHBIX
MOHATUHI U METOJ0B MAaTEeMaTHYECKOTO
aHaJM3a, TUCKPETHOW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH U
MaTeMaTHYECKOW CTATUCTUKU

3a BepHO BBHINIOJHEHHOE 3aJjaHe BhICTaBisieTcst 1 6amn

3a HCBCPHO BBLIIIOJIHCHHOC 3a1aHUC BBICTABJIACTCA 0 6ann0B

Ypasnenusa, ceooauwjueca x
K6aopamuuim.
1. Ypasnenua euoa
assin’x+b-si
n X=C
a-cos’x+b-co
S X=C
a‘tg’x+btg
X=C
SIBJISIIOTCSI KBAJIPATHBIMUA OTHOCHTEJIBHO SiN X
(cos x, tg X). Perrarorcst
3aMEHOM
HepeMeHHOM: 3aMersieM Sin X=t (cos X=t, tg

Heoonopoouvie mpuzonomempuueckue ypagHenus
nepeozo nopaka.

YpaBHeHus Buaa a-sinx-+b-cos x= ¢ UIMEIOT HECKOJIBKO
CITIOCOOOB PEIITEHUSL.

1. C nomowwvio popmyn nonoeunnozo
yena.
Ucnonezys popmys
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X=t), momy4nM ypaBHEHHUE a-?+bt=c.
Ilyctb ti w to ero KoOpHH,
BO3BpalllaeMcsd K 3aMEHe U Torja
peLIeHre UCXOAHOTO
YPaBHEHUSI CBOOUTCA K  PEHICHHIO
NpOCTEHIINX ypaBHEHHH SIN X=t; u Sin
X=t, (COOTBETCTBEHHO ISl KOCHHYyCa U
TaHTEHCA).

2. Ypaenenusn euoaa-cos »x+b-sin x=c

arsin®x+b-cos x=c
CBOJATCS K  KBQJApPAaTHBIM  3aMEHOM
cos?x=1- sin’x (sin’*x=1- cos’x).

3. VpaBHEHUs, COJCPKAIINE TAHTEHC U
KOTAHT€HC, TAK)Ke CBOMSTCS K
KBajapaTHbIM 1

. —— _ NOCIEAYIOIHUM
3aMeHOU Cig X= 51 Ayiom

tgx
YMHOXKEHHEM O0enX yacTedl ypaBHEHHUSI
Hatg
X.

Oonopoounvie ypasuenus.
1. Ypasnenusa euoa

-ogHOpoAHOea sinx+b-cos

Tpuronomerpuieckoe X=0 ypaBHeHHE
IEpBOTroO IopsAaKa - AeadaT Ha COS X H
MOJy4aloT YPaBHEHHS, COJAEpIKallue
TaHTeHc: atg x+b=0, xotopoe sBngeTCA

MPOCTEUILIUM.

2. Vpaenenus euoa a-sin’x+b- sin x
«cos x+ c-cos*x=0
-OJTHOPOHOE TPUTOHOMETPUYECKOE
ypaBHEHHE BTOPOTO MOPSJIKA - JEISAT Ha
COS’X M  TONyd4alOT  ypaBHEHHS,
colepKalllie  TaHTeHC:  a1g’x+btg
x+c=0, KOTOpO€e CBOJUTCS K
KBaJpaTHOMY.

Heoonopoonwie
MpPUZOHOMEMPUUECKUE YPAGHECHUSA
6MOpo20 nopsaoKka. YpaBHEHUS BUIA
arsin’x+b- sin x cos x+ c-cos’x=d,
rae d#0,

MIPEJICTABIISIFOT CICIYIOIIAM 00pa3oM:
assin’x+b- sin x -cos x+ c-cos’x=d-( sin*x+
cos?X).

[locme mpeoGpa3oBaHWil MOIyYUM OFHOPOIHOE

TPUTOHOMETPHUYECKOETOPSIIKA ypaBHEHHE
BTOPOTO
2x O sin? X , sin Xx=2¢0S X_-sin X-, 1=
COS X=CO0s
2 2 2 2
ZX +sin® X,
COS _ _
2 2
HoJTy9aem
X X X . X X
a-2cos™ -sin +b-(cos’ —sin® )=c-(cos’ +
2 2 2 2
2
X
sin’
2),

yIpoILaeM, MoJIy4aeM OJJTHOPOTHOE ypaBHEHHE
BTOPOTO TTOPSIIIKA.

2. C nomouwbto hopmyn manzenca noN06UHHO20
yena.

Hcnonb3ys popmyisl

X x20tg10tg?sin
2 - __ 2
X= , COS X= :

~ 1 0Otg?x — 10

2 2 nonydaem

20tgx 10Otg2x

2 2
a +b- =,
1 02 * 10192 *
2 2XXX
2atg _+b-b-tg?_=c+c tg®_,
2 2 2
oJIy4JacTCAa YpaBHCHUC, CcBoOsAIICeCA K
KBaJpaTHOMY.

3. C ROMOULBIO 6CROMOCAMETIBHO20 Ylia.
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Hennm 06e yacTh ypaBHeHHUs Ha gz 0 b2 COS ¢ sinx+ sin ¢- cos x= . sin(x+g)=

a . b C 2
, moyumm - sinx+ -~ -cosx=~.a’0b? a Ni

FEaTor ¥ J Ftacz "
Ilycts b

b asing= ' YToma (¢ HaXOAUTCS Kak arcsin
cos q):\/?:EFF Vv a20p?
[Monyunm ypaBHEHHE a wm
C arccos .

va?0Onb?

Ipakruueckoe 3axanue Ne51 Konrposbnas padora ([Ipyras popma KOHTPOJIS - 3a4€ET)

IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OCHOBHBIC TOKA3aTeJIH OLeHKH Ouenka (KoJ-BO
pe3yJabrara 0aJ1710B)
- JlemMoHCTpanusi MHTEpeca K CBOEH 0,5

r[poq)eccpm C IIOMOIIBKO CHCTEMBI
3HaHHﬁ, MNOJIYYCHHBIX B THIEpUOJ
O6y‘{eHI/I${, B IICPBYHO OYUCpClb,
I'paMOTHOTI'O HCIIOJIB30BaHUA
MAaTEMAaTHYCCKHUX MECTOAOB JIA
PCUICHUA HpO(I)CCCI/IOHaJ'IBHBIX 3aJa4

- MoTuBUpOBaHHOE 0OOCHOBAHUE 0,5
BbIOOpA M TPUMEHEHHS OCHOBHBIX
[IOHATUN U METOI0B MATEMATHYECKOIO
aHaM3a, TUCKPETHOW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH U
MaTeMaTHYECKON CTATUCTHKH

3a BCPHO BBIIIOJIHCHHOC 3aIaHUC BBICTABIISICTCA 1 Gamn
3a HEBCPHO BBINIOJIHCHHOC 3a1aHUC BBICTABIISICTCS 0 6amoB

TexcT 3aganus

Bapmuanr 1

CreneHs ¢ JeCTBUTENLHBIM IT0Ka3areaeM (2 Gamwia)
1

r| =

1. Berumciuts: 20° 0 640 643 20*;
aoss
2. Ynpocruts Beipaxxenue npu a 0 O,b 00 : J?b ;

e
3 3 |:|2|:|2

3. CpaBuuTs uucna: 1) NOO -8 u+00 16 00 0; 2) Og 3 0000 ul.
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Crenennas ¢dyakims (4 6amwa)

. Haiitu obnacts onpexnenenus ¢pynkuuu y O 4\é 00,3x.
7

. M300pa3uth scku3 rpaduka GyHKIMH y = X' ¥ IEPEUUCTUTH €€ OCHOBHBIE CBOWCTBA.

TTonp3ysich cBOMcTBaME 3TOi (yHKIMH: 1) cpaBHUTH ¢ enunnuei (0,95)7;  2) cpaBHUTH

DEI\/; (] Hﬁns o0 .

. Pemmts ypasnenne: 1) 3 0203;2) ViOxOx01;3) ¥  2¢0%0x0601
3

yaQ N
— . VYka3arp €€ o0nacTb onpeaeacHus u

x03
MHOECTBO 3HaYeHUU. SIBIIseTCst In 3Ta QYHKIUS OTPaHHYCHHON ?
ITokazaTenbHas hyHKIMS (410_Oaiia +1; JIOMOTHUTENbHO 1 6ai)

. Haiitu ¢pyHkuuio, oOpaTHyro K GyHKIUU

Oo10 010
. Cpasuuts uncna: 1) 551y 5% 2)0_O0u0O0.
030 0300

. Pemute ypaBuenue: 1) DD_l_ DD Ax[25;2)4°02°02000.0500

X

. Pemuth HEpaBeHCTBO EIDEI 43 EIDI] a> 131 .

. PemuTh HepaBeHCTBO: 1) I:I D SI:I"“6 o1; 2 []D_Z DDEIme O 1.

J s 130
0o oo
. (Jomomuurensho +1 6amn) Pemuts ypapaenne 7°01 0 30 7 0 2°%° 0 30 2*. Jlorapudmuueckas

dvakmus (5 6anaoB)

. Boruucnure: a) 1ogl6; 6)515'0953; B) 1095135 Ologs 20 O 2logs 2.

1
2

3 4
. CpaBnute uucna log — u log -.
4 35

. Pemmte ypasuenue logs [2x 010 0O 2.

. Pemmte Hepasenctso logy Ux 050 O 1.
3

. Pemmre Hepasenctso: a) log: 010 0 xO O log: Ox 030 0 0O1;
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6 6

Tpuronomerpuueckue hHOpMYJIb (& 0aJLI0B)
coss—ﬁ f 3—”
1) sin150° 2) 3 3) &7

1. Haiirn 3nauenne BBIPAKECHHUS:

. 5 T
sina,cos2a, eciu cosa =—ul<a < 5
2. BBIYHCIIUTS:

3. Pemnte ypaBHEHHE: a)\fz_ cosxplpO;

x 1
Haiigure pemienue ypaBHeHUS sin — 00 wa orpeske 10;30 0O .
3 2

Pemmure ypasnenue: a)3¢os X Ocos? x O 0;

Bapuanr 2
CreneHb ¢ AeHCTBUTENBHBIM ITOKa3aTesieM (2 Oasuia)

1

1. BBIYMCIHUTE: ’ g:20tpg * 3m 081;

2. Yupoctuts Beipaxenue npua 0 0,b 00 : sa ;

bos 11/58&3

4 4 0 3'0%

3. CpaBHuthb uncina: 1) SU0-708 w500 14000 2)0p-40g00ml.

Crenennas dvukimg (4 6ayuia)

1. Haiitu o6macTs onpenenenns Gynxmuu y O 3 éx av.

6

2. WM3oO6pa3uts 3cku3 rpaduka GyHKINN Y = X° U IEPEUYUCITUTH €€ OCHOBHBIE CBOICTBA. [10b3ysich

cBoiicTBaMu 7Toi QyHKImu: 1) cpaBruTs ¢ exuauneii (1,001)°%; 2) cparuTH

DEI\/; HE Hﬁu 5 3[s,

3. Pemmuts ypasuenue: 1) N 012 0 2; 2) ¥O1010 x3) v 3« DlVﬁ xO0801.
2

yiQ N
. Yka3atb €€ 00J1acTh ONpe/ieNIeHHs U

x0O2
MHOYECTBO 3HAUCHUM. SIBIsieTcs Jin 3Ta QYHKIIHUS OTPAHUICHHOM?

4. Haiitu pyHKIMIO, OOpAaTHYIO K (YHKIIUU

TTokaszarenpHasg dvakm (4 6auia + gomoaHuTENsHO 1 6am)
1 1
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1. Cpasnuts uncna: 1) 0,592 1 0,59%1; 2) 631 65.

2. Pemmrts ypasuenue: 1) [0,1[02

3. Pemuth HEpaBEHCTBO DD1D 1|:| DD O~ M3010; 2)9*0703*01800.
ol.o5 .1
S J O o0 7 O0gOg
9
00500 6e 2) 011 OO, 5. (JIOmOJHHTENBHO) Pemmts
4. Pemmtsb HepaBencTso: 1) 3 0 ) 04 0 1.ypaBuenne 3?3 03* 0502040170

2%,

Jlorapudmuueckas dyakums (5 0aU10B)

1. Boumcnure: @) log 1; 6) 00 1 00 2095 7 ; B) log 56 O 2log 12 Olog 63.

32¢1 030 2 2 2
2. CpaBuute uucina log 1 u 1
0,9 E |Ogo,9 1_.

3. Pemmte ypaeuenue logs 02x 030 0 3.3

4. Pemmre Hepasenctso logi Lx 030 0 2.
2

5. Pemmte Hepasenctso: a) log: Ox 0 30 0O log, L9 0 xO 0 0O3;

2 2

Tpuronomerpuueckue GOPMYIILI (& 0aJUIOB)
47

sin — o
cos315° ) 3 3)g210 1

Haiitu 3Hauenue

) . 9 =& .
cosa,sin2a, eciu sina = ey <a<rw BBIpAXKEHUS: 1)

X
3. Pemure ypaBHEHUE: a) 2sin x g0 o)ty E EI\E oo 2. BbIYHCIHTS:
1
4. Haiigure pemenye ypaBHEHHs COSE 0 , HaoTpeske LO; 40 C

5. Permmte ypasrenue: a)sin x 0 2sin x 0 0;  6)10cos? x O 3cos x O1. 8) 5sin x O 2cos x O 0

Bpems Bbinosnenus: 70 MuH

2 cemecTp
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Moayas S. IIpsiMble U VIOCKOCTH B IPOCTPAHCTBE

Tema 5.1. Axcuomvl cmepeomempuu u npocmetiuiue ciedCmeust U3 Hux
IIpakTnyeckoe 3aganue Ne 52 k TeMe AKCHOMBI CTEPEOMETPUU U IIPOCTEHIINE CIEICTBUS U3
HUX.
JAunaktudyeckne enuuunbl: [Ipeaqmer crepeomerpun. AkcruoMsl crepeomerpuu. [Ipocreiime
CJIEJICTBHS U3 AaKCHOM.

IlepeyeHb 00HEKTOB KOHTPOJISI M OLIEHKU

OcHOBHbIE MOKA3aTeJIN OLIEHKH Ounenka (KoJ1-BO
pe3yJbTara 0a/1J10B)
- JlemoHcTpamus WHTEpeca K cBOei 0,5

npodeccuu C TMOMOIIBI0 CHCTEMBI
3HAHWW, TOJYYEHHBIX B MEPHOJ
o0y4eHHs, B TIEPBYIO OdYepelp,
IpPaMOTHOTO UCIIOJIb30BaHHSI
MaTeMaTHYECKUX  METOJOB  JUIs
peteHust MpoeCCHOHATBHBIX 3314

- JleMoHCTpamuss  CIIOCOOHOCTH 0,5
INPUMCHATL OCHOBHBLIC YHUCJIICHHBLIC
MCTOJbI pCIICHUS NPUKIIAAHBIX 3a4a4

3a BepHO BBIIIOJHEHHOE 33JJaHUE BhICTaBisieTcst 1 6amn
3a HEBEPHO BBINOJHEHHOE 3a/1aHKe BICTaBisieTcst 0 6ayuios

Tekcer 3aganus

Bapnanr 1
1. Janbl npsMasa u Touka K, koTopast He JeKUT Ha 3Toi npsimoii. Uepes Touky KnpoBeneHsl
npsiMbie Mu |, mepecekaroue npsamyro a. Jlokaxure, 4To npsiMbie 8, M u |aekxaT B 01HOM
IIJIOCKOCTH.
2. A) MOXHO 71 POBECTH Yepe3 CEPEeIMHY CTOPOHBI TPEYTOIbHHUKA MPSAMYIO, KOTOpasi He UMeeT
00X Touek ¢ Apyroit ero croponoit? b) Ilosicuure oTBer.
Bapuanr 2
1. TIpsamasm nepecekaet nyuu AB, ACuAD B toukax K, Pu T.Jlokaxute, uto ToukuA, K, P uT
JIKAT B OJTHOM IIOCKOCTH.
2. A) MoxXHO 11 TPOBECTH Yepe3 TOUKY MepeceueHus JuaroHaneil mpsMoyroilbHUKA MPSIMYIO,
KOTOpasi He UMEET C ero cTopoHamu oomux Todek? b) [TosicauTe oTBeT.

Bapuanr 3
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1. ToukuM,Nu Pnexar na npsmoii a. ToukaA He JIEKUT Ha 3TOM npaMoi. JlokaxuTe, 4TO TOUKHA,

M, N uP pacrnonoxensl B 0JHOH IIJIOCKOCTH.

2. A) MoxHO 1 IPOBECTH Yepe3 CepeHy MeIUaHbl TPEYroJbHUKA MPSIMYIO, KOTOpast HE UMEET

OOIIMX TOYEK C €ro CTOpOHaMMu?

b) [losicuute oTBET

Bapuanr 4

1. Tpswmbieku lnepecekatorcs B Touke O. [Ipsimas a nepecekaer ux B roukax M u P, a npsimas b—

B Toukax Cu D. HOK&)KI/ITC, YTO OPsIMBIC A U baexar B OI[HOI71 IIJIOCKOCTH.

2. A) MoXHO JI1 IPOBECTH Yepe3 CepeArHY JAUArOHaIU KBaJpara MpsMyl0, KOTOpas HE UMEET

o0mux Touek ¢ ero cropoHamu? b) [Tosicaure oTBeT.

Bpems BoinosiHenus: 20 MuH

BueaynuTopHasi camocTosiTesibHasi padora cryaeHTa Ne26 BrinonHeHrne WHIUBUYaAIbHOTO
npoekTa Ha TeMy: ««Poisb Mcaaka Hetorona u Kapna Jlelioanna B coznannu auddepennnanbHoro

HCYUCIICHUA

IlepeyeHb 00bEeKTOB KOHTPOJISI U OLIEHKHU

OcHOBHBIE TOKA3ATEJIHN OLEHKU
pe3yjabTara

Ouenka (KoJ-BO
0a/1J10B)

- JleMoHCTpaIMsi HHTEpeca K CBOCH
npodeccu ¢ TOMOIIBIO CHCTEMBI
3HAaHW#, TOJYYCHHBIX B IEPHOJ
oOy4eHHs, B TICPBYIO OYEpEe/b,
IpPaMOTHOTO UCTIOJIb30BaHUS
MaTeMaTHYECKUX  METOJIOB  JUIsI
petieHus TpopeCCUOHATIBHBIX 3a/1a4

0,5

- JlemoHcTpamuss ~ cocoOHOCTH
MPUMEHATh OCHOBHBIE YHCIICHHBIE
METO/IbI PEeIIeHUs MPUKIATHBIX 3a/1a4

0,5

Cmpykmypa yuedno20 npoexma

JTansl 3agaun

I[CSITCHBHOCTL yJaluuxcsa

JlesTenbHOCTD
rmegarora
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1. Haunnanue

OnpeneneHue  TEMBI,
HeJeit, HICXOHOTO TTOJIOKCHHUS.

Br16op paboueii rpynims

YTOYHEHUE

YTouHSIOT nH(pOPMAITHIO.
OO0cyxnarT 3a1aHne

Motusupyer
yUaImXxcs.
OOBsCHSCT LIETH
MPOEKTA.
Hab6mronaer.

2. [InanupoBanue

Amnanu3s npobnemsl. Ornpenenenue

DopMUPYIOT 33]1a4H.

Ilomoraet B aHanuse

WCTOYHUKOB MH(OPMAITUH. YTouHSIOT uH(pOpMAIIKIO (U cCUHTE3€ (TI0
[TocraHoBKa 3a1a4 ¥ BLIOOD (ncrouynuku). BeiOupaloT H [mpoch6e).
KPUTEPUEB OLIEHKU PE3YyJIbTATOB. 000CHOBBIBAIOT CBOU KPUTEPHH |HaGmoaer.
Pacnpenencuue poseil B komange. | YCHIeXa.
3. UccnenoBanne |COop 1 yrouHeHHne HHGOPMAIUH. PaGoratot ¢ mHpOpMAITHCH. HaGmonaer.
OOcyKIeHrE abTepPHATHB [IpoBonAT CHHTE3 U aHATN3 KouncynbsTupyer.
(“mo3roBoii mtypm”). Beiop HJICH. BeoimonsstoT
ONTHMAJILHOTO BapHaHTAa. HCCIICIOBAHUC.
YTOYHEHUE IUIAHOB JISATSIHBHOCTH.
4. Beimonuenue |BrinmosiHeHHE MpoeKTa Beimonssior uccaeaopanue u - |HaGmrogaer.
paboTaloT HaJl POCKTOM. Cogeryer (110
OdopMISIOT TPOEKT. npocs0e).

Tema 5.2. Bzaumnoe pacnonodxcenue 08yX npamulx 8 npocmpancmee. Y201 mexncoy Humu.
IIpakTuyeckoe 3aganne Ne 53 k reme B3auMHoe pacnosioxkeHue 1ByX IpsIMbIX B IPOCTPAHCTBE.
Yron Mexay HUMHU.

IlnzlaKaneche eIMHMIbI: B3anMHOe PacCIoJIOKCHUE ABYX IPSAMBIX B IIPOCTPAHCTBE. Yron

MCKAY NPAMBIMU.

IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

OcHoOBHbIE NTOKA3aTEJIH OLEHKH

pe3yJbTara

Onenka (Ko0J-BO
0a/1J10B)

3HAHHMH,

- JleMOHCTpanust MHTEpeca K CBOEH
MpoecCuu ¢ TMOMOIIBIO CHUCTEMBI

oOy4eHus,

TPaMOTHOTO
MaTeMaTHYeCKHUX
penieHus mpodecCuoHANbHBIX 3a1a4

MOJIYYEHHBIX B TEPUOJ
MEPBYI0  OYepeb,
HCIIOJIb30BaHUS
METO/OB ISt

B

0,5

- JlemoHcTpauus
IIPUMEHSTh OCHOBHBIE UHCJICHHBIE
METO/Ibl PEILIEHNUS IPUKJIAIHBIX 3a/1a4

CIIOCOOHOCTH

0,5

3a BCPHO BBIIIOJIHCHHOC 3aIaHUC BBICTABJISICTCA 1 Gamn

3a HCEBCPHO BBIIIOJIHCHHOC 3aJaHUEC BBICTABJIACTCA 0 6amnoB TekcT

3aJaHus
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Bapuanr 1
Jano: ABCDAB,C1Dy - ky6.
Haiiru: <(ABy;DA,) (moKa3aTh Ha PUCYHKE).
Bapuanr 2
Jano: ABCDA, B, CyDy- xy0.
Haiiru: £(AB1;CD,) (moka3aTh Ha PUCYHKE).
Bapuant 3
Jlano: ABCDA,B,C4Dy -xy6.
Haiirn: £(DCy;CBy) (mokazaTh Ha PUCYHKE).

Bpems BoinosiHenusi: 10 mun

Tema 5.3. [lapannenvnocmo npsamoti u niockocmu. Ilapannenvnocms niockocme. Ilapannenvroe
npoekmuposanue u e2o ceolicmaa. Mzobpasicenue gueyp 6 cmepeomempuu.

IIpakTHYeckoe 3axaHue Ne 54 k Teme [lapamienbHOCTh IPSIMOI M TJIOCKOCTH.
[MapamnensHoCTh TUIOCKOCTEH. [lapaiiensHOe MPOSKTUPOBAHUE U €0 CBOMCTBA. M300paxeHue Gpuryp
B CTEPEOMETPHH.

JunakTudyeckue equHUNbI: [lapamiensHOCTh IPSIMOI U TUTOCKOCTH. [lapamiensHOCTD

IIJIOCKOCTEH.

IMepeyennb 00HEKTOB KOHTPOJIS M OLIEHKH

OcHOBHbIE IOKA3aTEJIH OLEHKH Ouenka (K0J1-BO
pe3yJbTara 0aJ1710B)
- JleMOHCTpaiust uHTEepeca K CBoei 0,5

npodeccuu ¢ MOMOIIBI0 CHCTEMBI
3HAHWH, MOJYYEHHBIX B MEPHOM
0Oy4eHHs, B TIEPBYIO O4Yepelb,
rPaMOTHOTO MCIIOJIB30BAHUS
MaTeMaTH4eCKUX METOJIOB JIJIs
penieHus npoeCCHOHANBHBIX 33134
- JleMoHCTpamusi ~ CIOCOOHOCTH 0,5
INPUMCHATH OCHOBHBIC YHMCJIICHHBLIC
MCTOABI pCHICHUS NPUKIIAAHBIX 3a1a4
3a BepHO BBINIOJHEHHOE 3aJJaHUE BhICTaBisieTcst 1 6amn

3a HeBEpHO BBINOJIHEHHOE 3a7aHue BbicTaBisiercs 0 6amios Teker

3ajaHus

Bapuanr 1
Jlauo: AABC, DeAB,BD:BA = 1:3,a||AC,a N BC = D,,DD, = 4 cm.

ADBD, % AABC, Jloka3aTb:
AC, Haiitn:
Bapwanr 2
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Jlano: DeAB,BD: BA = 1: 4, Aea, DDy ||@,BD N @ = ¢, AC = 12 cM.  [lokasars:
ADED, = AAEBC, Haittu:
DD,
Bapuanrt 3 Jlano: ABCD —

napajuIeIorpaMM,
A eAD, a||AC,C;=anCD,BC =10cm,A,C; =6 cm,DA; = 4 cm.

AC, DA, & AABC, JloKa3aTh:
Haiitu: AC.
Bapuanr 4 Jlano: ABCD —
napajuiejaorpamm,
A eAB A ea, a||AC,C; = an BC,BC; = 3 em, A0, =4 cm, AC =12 cm.
AADC ~ AA B Gy, Jlokasars:
Haiitu: AD.
Bpems Bbinosinenusi: 20 MuH
IIpakTnyeckoe 3axanue Ne 55 k TeMe [lapannenpHOCTh IPSIMOH U IITOCKOCTH.

[TapamiensHOCTH MI0CKOCTEH. [TapaienbHOe MPOSKTUPOBAHUE U €T0 CBOMCTBa. M300paxkeHue Gpuryp
B CTEPEOMETPUH.

JunakTuyeckue enuHuubl: [lapamiensHoe mpoeKTUpPOBaHUE U €ro CBOMCTBa. M300paxeHue
¢buryp B cTepeOMEeTpHH.

IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

OCHOBHBIE OKA3aTeJIH OLeHKH Ouenka (KoJ-BO
pe3yjabTara 0aJ1710B)
- JleMoHCTpaIusi MHTEpeca K CBOCH 0,5

npoecCuu ¢ TMOMOIIBIO CHUCTEMBI
3HAaHUH, TONYYEHHBIX B TEPUOJ
oOyueHus, B TEpPBYIO OYEpE.b,
IpaMOTHOTO UCIIOJIb30BAaHUS
MaTeMaTHYeCKUX  METOA0B  JJis
pereHust mpohecCUOHAIBHBIX 3a]1a4

- JleMoHCTpamusi ~ CIIOCOOHOCTH 0,5
INPUMCHATH OCHOBHBIC YHCJICHHBIC
MCTOJABI pCHICHUA MPUKIIAAHBIX 3aaa4

3a BepHO BBIIIOJHEHHOE 3aJJaHuE BhICTaBisieTcs 1 6amn

3a HEBEpPHO BHINIOJIHEHHOE 3aJjaHue BbicTaBisiercs 0 OamioB
Teker 3a1aHus

BOITPOCHI:
1. BepHo JIN: €CJIN IBC TOYKHU OKPY)KHOCTI/I JICKAT B IIJIOCKOCTHU, TO U BCA OKPY)KHOCTI) JIC)KUT B 3TOI>'I
TIIOCKOCTH?
Ecau Tpu ToOUKM OKPY>KHOCTH JIEKAT B TJIOCKOCTH, TO ...7
Kaxoit pa3gen reomeTpun Mbl CErOJiHsI HaYaIl U3y4aThb?
HazoBuTe 0OCHOBHBIE TOHATHUSI CTEPEOMETPUH.
ChopmynupyiiTe akCHOMBI CTEPEOMETPHUH.

ok~ wnn
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HazoBute ciocoObl 3a1aHusi eTUHCTBEHHON TUIOCKOCTH.
Kakxoe MokeT ObITh B3aUMHOE PACTIONIOKEHUE IBYX MPSMBIX B IPOCTPAHCTBE?
Kakoii MeTo1 HCTIONB3YIOT PU U300paKCHUH MTPOCTPAHCTBEHHBIX (hUTyp?

© 0O N

Onpenenute BEPHOCTh YTBEPKICHUM:

* JlroOble TpH TOYKH JIeXKAT B OAHON TUIOCKOCTH?

* JlrwoObie 4-¢ TOUKH JIEKAT B OJTHOM TIOCKOCTH?

¢ JIro0Oble 4-€ TOUKM HE JIEKAT B OJTHOU IUIOCKOCTU?

* Ecnu npsimasi mepecekaeT Be CTOPOHBI TPEYroJbHHKA, TO OHA JIEKUT B IJIOCKOCTH
TpeyrojibHUKA?

* UYeTbIpe TOUKH HE JI€KAT B OJHOM MIOCKOCTU. MOTyT Jin Kakue-HUOYIb TPU U3 HUX
JieXxaTh HA OJTHOM TPSIMOiA?

Haro: kyd ABCOA,B,C,A,
Haszosume:

1) To4ku, KOTOpbIE nexar B
NAOCKOCTH A;

B
£

2) TouKW, KOTOpbIe He nexar B
NNOCKOCTH «;

3) MNpAmele, KOTOpLIE NeXar B
NNOCKOCTH

4) Heckoneko NpAMBIX, KOTOpbIe
............................. flepecekaroT NNOCKOCThb d;

w— en o o epiSmie. §) Heckoneko NpAMBIX KOTOpPBIe
4 _ napannenkHbl NNOCKOCTH q;

7 7 | 6) Ckpewuearowmecs npaMbIe;

o ¢ 7) NapannenbHbie NpAMbIE,;

8) MNepecekarowmnecs NnpAMbIe;
9) MNapannenbHble NNOCKOCTY;

10)Nepecekarowmecs NNOCKOCTH.

@urypa B NpOCTPAHCTBE 300paxkenne GUrypsl Ha TIOCKOCTH

ITpon3BOJIBHBIN TPEYTOJIBHUK ITpon3BOIIBHBIN TPEYTOIBHUK

(paBHOOEIPEHHBIN, PABHOCTOPOHHUH,
MPSIMOYTOJIbHBIN )

[TapayutesiorpaMm, NpsIMOYTOJIBHUK,

ITapannenorpamm
KBajJpat, poMO P P
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Tpanenus Tpaneuus
OKpyX HOCTb Dnuric

Tema 5.4. llepnenouxkyiaprHocms npsamou u nI0CKOCHIU.

IpakTuyeckoe 3axanue Ne 56 k reme [lepneHIuKyIIpHOCTh TPSMOM U MJIOCKOCTH

JAupaktudyeckue eauHunbl: [lepneHaukyasspHOCTh HOpsIMOM W IJIOCKOCTH. [Ipu3Hak
MEPIEeHIUKYISIPHOCTH MPSIMON U TIOCKOCTH.

IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKHU

OCHOBHbBIE OKA3aTEJIH OLEHKH OueHka (KoJ-BO
pe3yjabTrara 0aJ1710B)
- JleMOHCTpanusi MHTEpeca K CBOEH 0,5

npodeccud ¢ TOMOMIBIO CHUCTEMBI
3HAHWH, TMOJYYCHHBIX B TIEPHOJ
o0y4eHHs, B TIEPBYIO O4Yepe.b,
IpPaMOTHOTO UCIIOJTb30BAHUSI
MaTeMaTH4YeCKUX  METOJIOB  JUIs
penieHus poeCCHOHABHBIX 3a/1a4

- JlemMoHcTpanus CIIOCOOHOCTH 0,5
MPUMEHATh OCHOBHBIC YHCIICHHBIC
METO/IbI PEIICHHSI MPUKIIAIHBIX 3a/1a4

3a BepHO BBIIIOJHEHHOE 33JJaHUE BhICTaBisieTcs 1 6amn
3a HEBEPHO BBINOJHEHHOE 3a/1aHKe BhICTaBisieTcst 0 6ayuios

Tekcr 3axanus
Bapnanr 1
N3 Bepmmnsl B napamienorpamma ABCD nposenen nepnenauxyisip BM k minockoctn ABC.
Brruncnute paccrostaue ot Touku M o npsimoit AD, eciin AB = 5cm, BM = 10cMm, yron A pasen 45°.
Bapuanr 2
N3 nentpa O npasunsHOro tpeyronsHuka ABC nposenen nepnenaukynsp ON Kk miockoctu
ABC nnunoii 2 cM. Berancnute pacctosHue oT Touku M 10 ctopons! TpeyroasHuka ABC, ecniu AB =
4em.
Bapuanr 3
N3 Bepmmnbl B napamienorpamma ABCD nposeaen nepnenaukynsp BK k minockoctu ABC.
Boruncnute paccrosinue ot Touku K no mpsimoit AD, ecniu AB = 4cm, BK = 8cwm, yron A pasen 30°.
Bapuanr 4
W3 nentpa L npaBunbsHOro Tpeyronsanka ABC nposenen nepnenaukynsp LN k mnockoctu ABC
JUIMHOM 3 cM. Beruncnute pacctossHue OT TOUkd M 110 ctoposs! TpeyrosnbHuka ABC, eciin AB = 6 cMm.

Bpems BoInosiHeHus1: 15 MuH

Tema 5.5. Cea3b medxcoy napaniebHOCmvio U NePneHOUKYIAPHOCIBIO NPAMbBIX U NIIOCKOCHE.
OpmozonanvHoe npoekmuposatiue.
IIpakTuyeckoe 3aganme Ne 57 k Teme CBs3p MeXIy NapalieIbHOCTBIO U
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NEPIEHIUKYJIPHOCTHIO MPSAMBIX U INIOCKOCTEW. OpTOrOHAIBHOE IPOEKTUPOBAHUE
JupakTnyeckne eauHHIbI: CBs3p MeXAy NapauIEIbHOCTBIO U NEPHNEHIUKYJISIPHOCTHIO
MPSAMBIX U IJIOCKOCTEMN.

IlepeyeHb 00HEKTOB KOHTPOJISI M OLIEHKHU

OcHOBHbIE IOKA3aTeJIH OLlEHKH Ouenka (K0J1-BO
pe3yJbTara 0a/1J10B)
- JleMoHCTpaIusi HUHTEpeca K CBOCH 0,5

npodeccud ¢ TOMOMIBIO CHUCTEMBI
3HAHWW, TMOJYYCHHBIX B TEPHOJ
o0y4yeHHs, B TIEPBYIO O4Yepelb,
IPaMOTHOTO UCIIOJIb30BAHUS
MaTeMaTU4eCKUX  METOJNOB  JUIs
peteHust MpoheCCHOHABHBIX 33124

- JlemoHcTpamusi ~ cmiOCOOHOCTH 0,5
MNPUMCHATL OCHOBHBIC YHMCJIICHHBLIC
MCTOJbI PCHICHUSA IMPUKIIAJHBIX 3a1a4

3a BepHO BBIIIOJHEHHOE 33JJaHUE BhICTaBisieTcs 1 6amn
3a HEeBEpHO BHINOJIHEHHOE 33/1aHue BhICTaBIsieTcst 0 0aioB
Texkcr 3apanus

Bapnanr 1

Otpe3ok AB, paBHbIl 5 cMm, HE UMeeT oOmUX TOYEK C MIOCKOCThIO a. [Ipsmeie AC u BD,
MePIEHIUKYISIPHBIE 3TOM IIOCKOCTH, nepecekaroT e€ B Toukax C u D coorBercTBenHno. Haitnure BD,
ecsiuCD =3 e, AC =17 cm, BD < AC.

Bapuanr 2

[Ipsimbie AB u CD nepneHaIuKyIsipHbl HEKOTOPO MJIOCKOCTH U IepecekaroT e€ B Toukax B u D
cootBercTBeHHO. Hatinute AC, ecmu AB=9, CD =15, BD =8&.

Bapuanr 3

Otpe3ok MH He nmeet 06mux Touek ¢ miockocTsio. [Ipsmeie MP u HO, nepnennukynsipubie 3Toi
IIJIOCKOCTH, nepecekaroT e€ B Toukax P u O coorBerctBeHHO, MP = 12 1M, PO = 5 nm, HO = 24 am.
Hatigure MH.

Bapuanr 4

Uepes Touku P u Q mpsamoii PQ mpoBeneHB NpsAMbIE, MepHeHANKYISpHBIE K TUIOCKOCT®H 1
lepeceKalolye eé COOTBETCTBEHHO B Toukax H iHafuure P1@1, ecnn PQ = 15 om, PP1=21,5 om,@@1

=335 cMm.
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Bpems BbinosHenus: 20 MuH

IIpakTuyeckoe 3amanme Ne 58 k Teme CBsI3p MeXAy NapaICIbHOCTBIO U
MEPIEeHIUKYISIPHOCTHIO MPSAMBIX U TNIOCKOCTEeH. OpTOrOHAIBHOE MPOSKTUPOBAHUE

JAunpakTudyeckue eqmHulbl: OpTOroHAIbHOE POCKTUPOBAHKUE U €ro cBoicTBa. Ilepevyenn

00bEeKTOB KOHTPOJISI U OLIEHKH

OCHOBHbBIE OKA3aTEJIH OLEHKH OueHka (KoJ-BO
pe3yjabTrara 0aJ1710B)
- JleMOHCTpanusi MHTEpeca K CBOEH 0,5

npodeccu C IMOMOLIBIO CHUCTEMBI
3HAHWH, TOJYYEHHBIX B TIEPHON
o0y4eHHs, B TIEPBYIO O4Yepe.b,
rpaMOTHOTO MCTIOJIb30BaHUS
MaTeMaTHYeCKUX  METOJOB  JJIs
peteHust Mpo(heCCHOHABHBIX 331249

- JlemMoHcTpanus CIIOCOOHOCTH 0,5
MPUMEHATh OCHOBHBIC YHCIICHHBIC
METO/IbI PEIICHHSI MPUKIIAIHBIX 3a/1a4

3a BepHO BBIIIOJHEHHOE 33JJaHUE BhICTaBisieTcs 1 6amn
3a HeBepHO BBINOJIHEHHOE 3a/1aHue BbIcTaBisiercs (0 6amioB
Teker 3ajaHusA

Bonpocs! 1J1si caMOKOHTPOJISA:
1) Kakas ¢urypa sBiseTCS OPTOTOHAIBHOW MPOSKIMEeH Kybda Ha  IUIOCKOCTh,  IapalIeNIbHYIO
IJIOCKOCTH €ro rpaHu?
2) H300pa3ute OpTOrOHATBHYIO MPOSKIUIO Ky0a Ha TIOCKOCTh, TIEPICHANKYISPHYIO TUATOHAIN €ro
rpaHy.
3) EnuHuYHBI Ky0 OPTOrOHAJIBHO MPOSKTHPYETCS Ha TUIOCKOCTh, NEPIICHIUKYJIIPHYIO THArOHANH €ro
rpanu. Haiiaure cTopoHb! MPSMOYTOJIbHUKA, SIBJSIOLIET0CS] OPTOTOHAIBHON MPOEKIUeH 3Toro kyoa. 4)
N300pa3ute opTOroHaNbHYI0 MPOEKINI0 Ky0a Ha IIOCKOCTb, MEPHEHIUKYIISIPHYIO €r0 IUaroHaiu. 5)
EnvHuuHbli Ky0 OpPTOTOHANBHO NMPOEKTUPYETCS Ha IUIOCKOCTh, MPOXOAALIYI0 yYepe3 LEHTp Kyba H
NEePIEHANKYISPHYIO ero AuaroHanu. Haliure cTopoHy NpaBUIBHOTO IIECTHYTOJIbHUKA, SBIISIOIIETOCS
OPTOrOHAJILHOW MPOEKIMEN 3TOro Kyoa.

6) Ha pucyHke m300pakeHa MapajienbHas MPOSKIMs KyOa. SIBiseTcs T OHAa OPTOTOHAIBHOM

npoekxiuen Kkyoa?

. % T7)Ha pucyHKke MOKa3aHO OPTOTOHANIbHASI MPOCKIHUS MPABHIBHOU YETHIPEXYrOJIbHON

B nupamubl. M300pa3ure opTOroHANbHYIO HMPOEKIMIO MPaBUIbHON YeThIPEXyroiabHON

1

| MMpPaMH/Ibl Ha TII0CKOCTh, MapajlIeNIbHYIO TNIOCKOCTH €€ OCHOBaHUS

E 8) M300pa3uTe OpTOroHaIbHYIO MPOEKIIUIO MPABHILHON YETHIPEX YT OIBHOM ITMPaAMHU/IBI,
BCe pedpa KOTOPOii paBHHI 1, Ha TIIIOCKOCTh, MEPIIEHIUKYIISIPHYIO €€ 00KOBOMY pedpy.

B 9) [IpaBuiibHAast YeTHIPEXYTOJIbHAS TUPAMHU/IA, BCe pedpa KOTOPOii paBHHI 1,
OpPTOTOHAJILHO IPOEKTUPYETCS Ha MIIOCKOCTh, EPIEHIUKYIApHYI0 00koBOMY pedpy. HaliuTe cTopoHbI
U AMaroHaau pomoa, SBJISIOUIEroCsl OPTOrOHAIBHON MPOEKIKEeN ITON MUPaMUIbL.
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13)

14)

FlA

A

10) Ha pucynke wu300pakeHa mapaijenpHas NPOEKIMS  MPaBHILHON
YETBIPEXYTOJIbHOM MUpaMuUAbl. SIBISETCS 1M OHa OPTOTOHAJIBHOM MPOEKIeN?

11) Ha pucynke 1noka3aHa  OpTOrOHajbHas  MPOEKIMS  IPaBUIIBLHOU
IECTUYTOJIbHON MTPU3MBI. Kaxoit ¢urypoii SIBJISIETCSI OpTOrOHaJIbHAs
pOEKIUs IIPaBUJILHOM LIECTUYTOJIBHOW IPU3MBbI HA TUIOCKOCTD, ITAPaJLICIbHYIO

IJIOCKOCTH €€ ocHoBaHuA? 12) I300pa3uTe OpPTOrOHAIBHYIO MPOCKIHUIO MPABUIBLHOM
HIECTUYTOJIbHOM MPU3MBI Ha IIOCKOCTh, TapaJuIeIbHYIO IIJIOCKOCTH ee OOKOBOI rpaHu.

[IpaBusbpHAas MIECTHYTONBbHAS IPU3Ma, Bce pedpa KOTOPOi paBHBI 1, OPTOrOHAIBHO MPOEKTHPYETCSI

Ha IUIOCKOCTB, MapajlIeIbHYIO TUIOCKOCTH ee 00KOBOM rpanu. Haiiaure cTOpoHBI IPSMOYTOJIbHUKA,

SIBJISIFOLIETOCS] OPTOrOHAIIBHOM ITPOEKIMEN ITON IPU3MBIL.

Ha pucynke n3o0paxxeHa napauiesbHasi IPOEKIUs NPaBUIbHOMN MIECTUYTOILHON MPU3MBI.

SIBasieTcst 1M OHA OPTOTOHAIBLHOW MTPOEKLUEN?

15) Yewm siBisieTCst MPOESKIUS OKPY>KHOCTH Ha TUIOCKOCTh IIPH OPTOrOHAIBHOM MPOSKTHPOBAHUH?

Bpems Bbinosinenusi: 70 MmuH

BueayauTopHasi caMocTosiTeJIbHasA padora cryaenta Ne27 Pemenne 3amau Ha pacno3HaBaHHE Ha

JepTeiKax MW MOACIAX IPOCTPAHCTBCHHBIX (I)OpM; COOTHOHICHHUEC TPCXMCPHBIX 00BEKTOB C HX

OIIMCaHHAMU, I/I306pa)KeHI/I$IMI/I.

Ilepeyennb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHbIE OKA3ATEIH OLICHKH

Ouenka (k0,1-BO

pe3yJjbTara 0aJ1710B)
- JleMoHCTpamusi UHTEpeca K CBOEH
npoecCuu ¢ TMOMOIIBIO CHUCTEMBI
3HaHUHM, IOJIYYEHHBIX B IEPHUOJI 05
:

oOyueHus, B TEpPBYIO OYEpE.b,
IrPaMOTHOTO HCIOJIb30BaHUS
MaTeMaTHYeCKUX  METOAOB s
pelieHus npodeccuoHanbHBIX 3a1a4

- HemoHcTpamms CIIOCOOHOCTH
HpI/IMeHSITB OCHOBHBIC YHUCJIICHHBIC
METOABI peH_IeHI/IH HpI/IKJ'Ia}IHBIX 3aga4d

0,5

3a BCPHO BBIIIOJIHCHHOC 3aIaHUC BBICTABJISICTCA 1 Gamn

3a HEeBEpHO BHINOJIHEHHOE 331aHue BbICTaBiseTcs 0 Oaios

Teker 3aganus

3aganmne Nel. 3 npeyioxkeHHOTO psijia TeOMETPUYECKUX (GUTYp BBIOEPUTE TE, KOTOPBIE UMEIOT 00bEM:
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3aganue Ne2. Kakoii u3 npeyio)keHHBIX (DUTYp HE XBaTaeT JIsl BHIITOJIHEHUST paBeHCTBA?

s

1 2 3

3aganue Ne3. Kakas u3 4epHbIX (PUTYp B TOYHOCTH COOTBETCTBYET KPACHOM?

3 BT

D

E

3apanue Ne4, U3 mmoTHOM Oymaru BRIpEXKBTE KBaIpaT M pa3pekbTe €ro TaK, Kak MoKa3aHo Ha
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W3 nmonyuuBmInxcs yacTeil KBaapara CI0KUTE TaKue (PUrypsl:

Pl ™

AN — —

TMNMEAFAL
N <A

PHCYHKE.

Tema 5.6. llepnenouxkynap u HAKIOHHAS. Yeon mexcoy npamou u n10CKOCMbIO.

IIpakTnueckoe 3aganue Ne 59 x reme IlepnenauKynsp U HaKJIOHHAs. YTOJ MEXy IPSIMON U
IJIOCKOCTBIO.
JAupakTudyeckne eauMHMubl: llepneHaukynsp W HAKJIOHHAs. Yroid MeEXIy IMpsAMOA U

IJIOCKOCTBIO.
IlepeyeHb 00bEKTOB KOHTPOJISI U OLIEHKHU
OcHOBHbBIE IOKA3aTeIH OLEHKHU Ouenka (K0J1-BO
pe3yJbTara 0a/1J10B)
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- JleMOHcTpanusi MHTEpeca K CBOEH 0,5
MpoeCcCur ¢ TOMOIIBIO CHUCTEMBI
3HAaHUW, TIONYyYEHHBIX B TIEPUOJ]
oOyueHusi, B TIEPBYIO OYEpE.pb,
IrPaMOTHOTO UCIIOJIb30BaHUS
MaTEeMaTHYeCKUX  METOAOB  JJis
pelieHus npodeccuoHanbHbIX 3a71a4

- JleMoHcTpanus CIIOCOOHOCTH 0,5
MPUMEHATh OCHOBHBIE YHCIICHHBIC
METO/bI PEIICHHS TPHUKJIAIHBIX 33729

3a BCPHO BBIINIOJIHEHHOC 3a1aHUEC BBICTABIIACTCSA 1 6ann

3a HEBCPHO BBINIOJIHEHHOC 3a1aHNEC BBICTABIISCTCSA 0 6annoB

TexcT 3aganus
Bapnanr 1
UYepes TOUKY, YJAICHHYIO OT IJIOCKOCTH Ha PACCTOSIHUE SCM, TPOBEJCHBI K ATOM MJIOCKOCTH JIBE
HaKJIOHHbIE 1O 13cM kKaxkgas. Yroil Mexay MNpPOEKUUSIMH 3THUX HAKIOHHBIX paBeH 60°. Haiigure
paccTostHuEe MKy OCHOBAaHUSIMU HAKJIOHHBIX.
Bapuanr 2
UYepes TOUKY, YJAICHHYIO OT MJIOCKOCTH Ha pacCTOSHUE 4CM, TPOBEIEHBI K 3TOM IIIOCKOCTHU JBE
HaKJIOHHBIE N0 5 CM KaxJas. YToJl MEXAy MNPOEKUMUSIMH 3TUX HakKJIOHHBIX paBeH 90°. Haiinute
paccTosiHuEe MEXy OCHOBAHUSIMH HAKIIOHHBIX.
Bapuant 3 Uepe3 TOuky, yOaJlleHHYIO OT IJIOCKOCTH Ha
paccrosinue 4cM, MPOBEACHBI K 3TOHM IIOCKOCTH JBE HAKIOHHBIE MO 7 CM Kaxaas. YTOJI MEexay
MPOEKIMSIMU STUX HAKJIOHHBIX paBeH 45°. HaiiuTe paccTosHNE MEX1y OCHOBAaHUSIMH HAKJIOHHBIX.

Bpems BoinostHenusi: 15 MuH
IIpakTnueckoe 3aganue Ne 60 x reme IlepneHauKyasp U HaKJIOHHAs. YTOJ MEXY IPSIMON U
IUIOCKOCTBIO.

JAunakTudyeckne eIuHUINb: Teopema 0 Tpex MeprneHIuKyIspax.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHbIE MOKA3aTeIH OLEHKH OneHka (K0,1-BO
pe3yJibTaTa 0a.,1710B)
- JleMoHCTpanusi HHTEpeca K CBOEH 0,5

npoecCuu ¢ TMOMOIIBIO CHUCTEMBI
3HaHWH, TOJNyYEHHBIX B TMEPUOJ
oOyueHus, B TEpPBYIO OYEpE.b,
rpaMOTHOTO WCTIOJTb30BaHUS
MaTeMaTHYeCKUX  METONOB IS
pemeHust MpoeCCHOHATTBFHBIX 33124

- JleMoHcTpauusi  CIOCOOHOCTH 0,5
NPUMEHSATh OCHOBHBIC YHCJICHHBIC
MCTOJBI PCHICHUA IMPUKIIAJHBIX 3aJa4
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3a BepHO BBINIOJHEHHOE 3a/laHue BbIcTaBisiercs | Gamn 3a
HEBEPHO BBIMOJIHEHHOE 33/1aHue BhIcTaBisieTcst 0 Oansios

Texkcr 3aganus
leapuanm

1. Vron C tpeyromsauka ABC- npsimoit. AD- nmeprneHIukyasp K IJIOCKOCTH TPEYroJIbHUKA
ABC. Jlokaxute, yTo TpeyrojibHUK BCD- npsaMoyroyibHbIi.

2. ABCD- kBaapar, quaroHajid KOTOporo mnepecekarorcs B Touke E. AH- neprnennukymsp
IJIOCKOCTH KBajpata. JJokaxkure, uro npsmeie HEu BD nepnesqukymspHslL.

3. W3 Bepmunsl A xBagpata ABCD co croponoit 16 cM BoccTaHoBieH neprneHaukymsap AE
JUIMHOM 12 cM. nokaxute, yto TpeyroinbHUK BCE- npsimoyronbablil. HaliquTe ero miomanb.

4. W3 unentpa O xBagpara ABCD co cropoHoil 18 cM K €ro mjaocKOCTH BOCCTaHOBJIEH
nepneHaukyisip OM munoit 12 cm. Haitaure minomans tpeyronbauka ABM

5. Otpe3oxk AM mneprnieHIUKyJsipeH MmIockocTu TpeyroiabHuka ABC u umeer nnuny 24 cwm.
Haiinure paccrosinue ot Touku M 1o npsamoit BC, eciiu AB=AC=20 cm., BC=24 cm.

6. B npaBuiasaOM Tpeyronbauke ABC Touka O- neatp. OM- nepreHauKyIsp K
mockocTuABC. Haitaute paccrosinue ot Touku M 1o croponst AB, eciin AB=10cMm., OM=5cm.

2eapuanm
1. VYroa C tpeyronasauka MPC- npsimoit. MD- neprneHaukynsp K MIOCKOCTH TPEYrojJbHUKA

MPC. [lokaxkure, uTo TpeyroiabHuK PCD- mpsMoyrosbHbIi.

2. ABCD- xBagpar, auaronanu KoToporo mnepecekarorcs B Touke O. AH- nepnenaukymnsp
IJIOCKOCTH KBajpaTa. Jlokaxure, yro npsimeie HO u BD nepnenaukynspHsl.

3. U3 Bepumnbl A kBaapata ABCD co ctoponoit 10 cm BoccTtaHoBieH nepneHaukymsp AE
JUIMHOU 16 cM. nokaxuTte, uTo TpeyroiasHuk BCE- npsMoyronbnabiid. Haliiute ero miomasis.

4. U3 uentpa O xBagpara ABCD co cTopoHoi 8 cM K €ro MmIOCKOCTH BOCCTAaHOBJICH
nepneHauKkynsip OM qunoit 10 cm. Haitaure miomans tpeyronsauka ABM

5. Otpe3oxk AM mneprnieHIuKyasipeH miockocTu TpeyroidbHuka ABC u umeer nnuny 14 cwm.
Haiinure paccrosuaue ot Touku M no nipsimoit BC, eciu AB=AC=24 cm., BC=20 cm.

6. B mpasunpaOM Tpeyronbpanke ABC Touka O- nertp. OM- nepreHanKyIsp K
mockocTHABC. Haitaute paccrosinue oT Touku M 10 croponst AB, ecin AB=12cMm., OM=6¢cmM.

Bpemst BeinostHeHusi: 65 MUH

BHeayautopHas camocTosiTe/ibHas padora cryaeHTa Ne28 [lonroroska cooOiieHUs Ha TEMY
«I[lepneHIUKyYIAPHOCTS FTEOMETPUUECKHX diIeMeHTOB» Ilepedyenn
00bEKTOB KOHTPOJISI M OLCHKH

OcHOBHBIE OKA3aTeJH OLIEHKH Ounenka (K0J-BO
pe3yjabrara 0aJ1710B)
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- JleMOHCTpanusi MHTEpeca K CBOEH 0,5
npoecCuu ¢ TMOMOIIBIO CHUCTEMBI
3HAHUW, TOJNIYYEHHBIX B IEPUOJ
oOyueHus, B TEPBYIO OYEpElb,
rPaMOTHOTO UCIOJIb30BaHUs
MaTEeMaTHYeCKUX  METOAOB s
pelieHus npodeccuoHalbHbIX 3a7a4

- JemoHcTpanus CIIOCOOHOCTH 0,5
MPUMEHATh OCHOBHBIC YHCIICHHBIC
METO/IbI PEIICHUSI PUKIIATHBIX 3a/1a4

3a BCPHO BBIIIOJIHEHHOC 3a1aHUEC BBICTABIIACTCA 1 6ann

3a HEBCPHO BBINTOJIHEHHOC 3a1aHNEC BBICTABIISACTCSA 0 6annoB

Tema 5.7 /[gyepannuiii yeon.
IIpakTHyeckoe 3aganue Ne 61 x reme /[ByrpaHHbIi yro.
JdupakTuyeckue exMHULbI: JIByrpaHHbii yroi. JIMHEHHBINA yroa ABYTPaHHOTO yIia.

IlepeyeHb 00bEeKTOB KOHTPOJISI U OLIEHKHU

OCHOBHBIE OKA3aTeJIH OLeHKH Ouenka (KoJ-BO
pe3yjabTara 0aJ1710B)
- JleMoHCTpaIusi UHTEpeca K CBOCH 0,5

npodeccud ¢ TOMOMIBIO CHCTEMBI
3HAHWW, MOJYYCHHBIX B TEPHOJ
o0y4eHHs, B TIEPBYIO O4YEpelb,
IpPaMOTHOTO UCIIOJTb30BAHUSI
MaTeMaTU4eCKuX  METONOB  JUIs
penieHus MpoecCUOHANBHBIX 3a/1a4

- JleMoHCcTpamusi ~ CIIOCOOHOCTH 0,5
MNPUMCHATH OCHOBHBIC YHCJICHHBIC
MCTOJABI pCHICHUA MPUKIIAAHBIX 3aaa4

3a BepHO BBINIOJHEHHOE 3aJJaHUE BhICTaBisieTcs 1 6amn

3a HEBEpHO BHINIOJIHEHHOE 3aJjaHue BbIcTaBisiercs 0 OamioB

Texcr 3apanusa

Bapnanr 1
Juaronans ky0a paBHa 6¢cM. Haiinute: a) peOpo ky0a, 6) KOCHHYC yriia Mexay JuaroHalibio Kyda
Y IUIOCKOCTBIO OJJTHOM U3 €T0 I'PaHEM.
Bapuanr 2
Juaronans ky0a paBHa 9 cm. Haitnure: a) pebpo kyOa, 0) CHHYC yriia MeX1y AuaroHaibio Kyoa
Y IUTOCKOCTBIO OJTHOM U3 €ro TpaHei.
Bapnanr 3
Huaronanps kyOa paBHal6 cM. Haiigure: a) pe6po kyba, 6) KOCUHYC yria MeXIy JHaroHaIbo
Ky0a ¥ TUIOCKOCTBIO OJTHOM U3 €ro rpaHeil.
Bapnanr 4
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OcHoBaHUEM PSIMOYTOJIBHOTO napajieJienunesa  CIyXUT KBaJpar,
JIMaroHajb MapajulesienuIe1a paBHa 26 CM, a ero u3MepeHus oTHocsTes kKak 1:1:2. Haitaure: a)
M3MEPEHHS NapajljIesienuiena, 0) CHHYC yria MeXIy JUaroHajabio ImapauiesienuIe/ia ¥ INIOCKOCThIO
€ro OCHOBaHUS.

Bpems Bbinosnenus: 20 MuH

BueaynuTopHasi camocrositeibHass padora cryaeHTa Ne29 l3roroBiieHHE MOJENN ABYIPAHHOIO

yria.
IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIC ITOKA3ATeJIN OLIEHKH Ounenka (K0J-BO
pe3yJbTara 0a/1J10B)
- JleMoHCTpaluss WHTEpeca K CBOeH 0,5

npodeccud ¢ TOMOIIBIO CHCTEMBI
3HAaHUM, T[OJYYEHHBIX B IEPHOL
oOy4deHHs, B TIEPBYI0 OYepe/b,
rpaMOTHOI'O HUCIIOJIB30BaHUA
MaTeMaTHYECKUX  METOAOB UL
peteHust MpoeCCHOHATBHBIX 3314
- JleMoHCTpamust CtocCOOHOCTH 0,5
NPUMEHSTh OCHOBHBIC  YHCJICHHBIC
METO/IbI PEIICHUS MPUKIIATHBIX 3314

3a BEpHO BBINIOJHCHHOE 33JjaHKe BhIcTaBisercs 1 O6amrn 3a

HCBCPHO BBIMTOJIHCHHOC 3aIaHUC BBICTABJIACTCA 0 6aymoB

Tekcr 3aganus
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MOJEJ/Ib IIPAMOI'O VYIJVIA

\\‘

JIByrpanublii yroi JIByrpanubiii yron JByrpannslii yron
Ha3bIBACTCH NPAMBIM, Ha3bIBACTCH OCIMPBIM, CCITH HA3BIBACTCS MYNBIM, CCIH
CCJIN Cro JIMHCHHBIH yroj Cr'o JIMHCHHDIH YroJl OCTPbIH,  €ro JIMHCHHBIN YroJ TYIOH,
pasen 90°. T.¢. Menvue 90°, T.¢. boave 90°,

@ =90°

S

0° < ¢ < 90°

90° < ¢ < 180°
120°

Tema 5.8 Ilepnenoukynapuocms 08yX NiOCKOCMeU.

IIpakTnueckoe 3aganue Ne 62 x Teme [lepneHIuKyIsIpHOCTD IBYX IUIOCKOCTEH. IuakTHYecKHe
eqMHUUbI: [[epreHuKyIIpHOCTD IBYX INIOCKOCTEH.

IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OcHOBHbBIE TOKA3aTe/IH OLEHKHU Onenka (K0J1-BO
pe3yJbrara 0aJ1710B)
- JleMOHCTpanuss MHTEpeca K CBOEU 0,5

mpodeccun ¢ TMOMOIIBIO CHCTEMBI
BHAHWI, TOJYYEHHBIX B IEPHOJ
oOyueHusi, B TEpBYIO oOdYepenb,
rpPaMOTHOTO HCIIOIb30BaHMS
MaTeMaTHYeCKUX  METOJOB IS
peteHust Mpo(heCCHOHATBHBIX 33144
- JleMoHCTpamust CIoCOOHOCTH 0,5
NPUMEHSITh OCHOBHBIC YHCJICHHBIC
METO/IbI PEIICHUS PUKITATHBIX 33124

3a BEpHO BHITIOJIHEHHOE 3a/IaHKUE BBICTABIIACTCS 1 Gat

3a HCEBCPHO BBIIIOJIHCHHOC 3aJaHUEC BBICTABJIACTCA 0 6amnoB TekcT

3agaHus
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BapuanT 1
Tpeyronsaukun ABC u ABD paBHoGenpenHbie ¢ ocHoBanueM AB = 18 cm, yriibl ipu
OCHOBAHUM paBHbI COOTBETCTBEHHO 30° 1 60°. HailTu yrosn Mexay IIOCKOCTSIMHU 3TUX TPEYTOJIbHUKOB.

Bapuanr 2
J1Ba paBHOOeapeHHBIX TpeyroibHuka ABC u ABD umerot obmee ocHoBanne AB. Halitu yron
MEXK]Y TJIOCKOCTSIMU 3TUX TPEYroabHUKOB, eciiu AB =24 cm, AC = 15¢cm, AD =13 cm.

Bapuant 3
Tpeyronsaukun ABC u ABD paBHoGenpenHbie ¢ ocHoBaHueM AB = 24 cm, yriisl ipu
OCHOBAHHUU PaBHBI COOTBETCTBEHHO 45° 1 60°. HaliTu yrosi Mex1y mIOCKOCTSAMH 3TUX TPEYrOJbHUKOB.
Bapuanr 4
J1Ba paBHOOeApeHHbIX TpeyroabHuka ABC u ABD umerot obiee ocnoBanue AB. Haiitu yron

MEXY IIOCKOCTSIMU 3TUX TPEYrobHUKOB, eciiu AB = 18 cm, AC =9 cm, AD =6 cm.

Bpems BbInosiHenus: 15 mun

IIpakTuyeckoe 3aganue Ne 63 k TeMe [lepneHIUKyYISIPHOCTD IBYX ILUIOCKOCTEH.
Jupakruyeckue equHUNbI: [Ipu3HaK neprneHaUKyISPHOCTH ABYX IJIOCKOCTEH.

IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

OCHOBHBIE OKA3aTeJIH OLeHKH Ouenka (KoJ-BO
pe3yJbTara 0aJ1710B)
- JleMoHCTpaIusi MHTEpeca K CBOCH 0,5

npoecCuu ¢ TMOMOIIBIO CHUCTEMBI
3HAaHUH, TONYYEHHBIX B TEPUOJ
oOyueHus, B TEpPBYIO OYEpE.b,
IpaMOTHOTO UCIIOJIb30BAaHUS
MaTeMaTHYeCKUX  METOA0B  JJis
pereHust mpohecCUOHAIBHBIX 3a]1a4

- JlemoHcTpamusi ~ cIOCOOHOCTH 0,5
MNPUMCHATE OCHOBHBIC YHMCJIICHHBLIC
MCTOJBI PCIHICHU A MMPUKIIAHBIX 3a1a4

3a BepHO BBIIIOJHEHHOE 3aJJaHuE BhICTaBisieTcs 1 6amn
3a HEeBEpHO BHINOJIHEHHOE 331aHue BbICTaBisieTcs 0 OaoB

Teker 3aganus

1. dan npsamoyroasHuk ABCD, B xotopom AB = 3 cm, AD = 4 cm, MA = 1 cm. Otpe3ok MA
NeprneHuKysapeH K miockoctu ABC.

153



D C
Puc. 145

[Tonp3ysich pucyHKOM, HAaUUTE:

1) paccrosiare Mexkay ToukKaMu M u B
2) nuHy otpe3ka MD
3) paccrosiaue Mexay Toukamu A u C __
4) mmuny orpeska BD

5) paccrosiaue Mexay ToukaMu M u C __
6) wromaap TpeyroabHruka MAC

2. Jlan mapayienenumne;y

A,

Puc.1

a) HazoBure:

1) p€opa, neprnenaukyssipabie k mwiockoctu (DCC1) _ 2) mitockocTy, nepreHuKyIspHbIe peOpy
BB1 0) OnpenenutTe B3aMMHOE PACHIOJIOKEHUE:

1) npsimoit CCy u tutockoctu (DCB) )

2) npsimoit D1C1m mnockoctu (DCB) _

3. [ano: A ABC - npsimoyronbhsiii; AM L AC; M ¢ (ABC). lokaszate: AC L (AMB).
M

A\\J B

Puc.2 C

Bpems BoinosiHenus: 40 MuH
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BHeayautopHas caMocTosiTelbHasi padora cryaeHta Ne30 PabGora ¢ KOHCIEKTOM JieKUMH U
y4eOHHMKOM, COCTABJICHHE CIIPABOYHBIX TAONHWI[ JUI CHUCTEMAaTH3allMd M 3allOMUHAHHMS OCHOBHBIX
ONpe/CICHUH, TPU3HAKOB U CBOMCTB.

IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIC IIOKA3ATeJIN OLEHKU Onenka (K0J1-BO
pe3yjabTara 0aJ1710B)
- JlemoHcTparmus WHTEpeca K cBOeH 0,5

npodeccuu C TMOMOIIBI0 CHUCTEMBI
3HAHWW, TOJYYEHHBIX B HEPHOJ
o0y4eHHs, B TEPBYIO OdYepelp,
IPaMOTHOTO YCTIONIb30BaHHUSI
MaTeMaTU4eCKUX  METOJOB  JIIs
penieHus npoecCUOHATBHBIX 33/1a4

- JleMoHcTpanus CIIOCOOHOCTH 0,5
MPUMEHATh OCHOBHBIE YMCIICHHBIE
METO/Ibl PEIICHUS PUKIIAIHBIX 3a71a4

3a BepHO BBIIIOJHEHHOE 33JJaHUE BhICTaBisieTcs 1 6amn

3a HEBEPHO BBINOJHEHHOE 3a/1aHKe BhICTaBisieTcst 0 6ayuios

Tekcr 3aganus

flpusnax Ceoticmeo
Ecnuv nnockocTb NpoXoguT Ecnwv npsimas, nexaijas B 0gHou
yepes npsamyto, nepneHgu- U3 ABYX NEPNEHAVKYNAPHbIX
KynaApHY O Apyroﬁ nnocKoc- NAOCKOCTEN, NepneHguKynapHa
TH, TO 3TH NNOCKOCTH JVMHUW X NepeceYveHuns, To oHa
NepPneHANKYNsiPHbI. nepneHavukynsipHa 1 apyron
MIOCKOCTM.

MoayJnb 6. BekTOpbl 1 KOOPAUHATHI

Tema 6.1 Bexmopwl na niockocmu u 6 npocmpancmee. /leticmaus Hao eekmopamu. Paznoocenue
8EKMOpa Ha COCMAsAIoUUe.

IIpakTnueckoe 3axanne Ne 64 k reme BekTopbl Ha IJI0OCKOCTH U B IpOcTpaHcTBe. JleicTBys Haj
BEeKTOpaMH. Pa3iiokeHne BEKTOpa Ha COCTaBIISIOLIHE.

JupakTnyeckne exmHubI: [IpsiMoyronbHas cucreMa KOOpAMHAT B IPOCTpaHCTBE. BekTopsl Ha
IJIOCKOCTH U B ITpocTpaHcTBe. JlelicTBUA Hajl BEKTOpaMu. Pa3noxkeHne BEKTopa Ha COCTaBIISAIOLIHE.

Ilepeuenb 00bEKTOB KOHTPOJISA M OLIEHKH

OcHOBHBIE IOKA3aTeJIU OLEHKH Ouenka (k0,1-BO
pe3yJbTara 0aJ1710B)
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- JleMoHcTpalnusi MHTEpPEca K CBOEH
npoecCuu ¢ TMOMOIIBIO CHUCTEMBI
3HAHUW, TOJNIYYEHHBIX B IEPUOJ
oOyueHus, B TEPBYIO OYEpElb,
rPaMOTHOTO UCIOJIb30BaHUs
MaTEeMaTHYeCKUX  METOAOB s
pelieHus npodeccuoHalbHbIX 3a7a4

0,5

- I[CMOHCTpaI_[I/IH CIIOCOOHOCTH
IIPUMEHATh OCHOBHBIC YHCJIICHHBIC
MCTOJBI pCHICHUA MPUKIAAHBIX 3a1a4

0,5

3a BCPHO BBIIIOJIHEHHOC 3a1aHUEC BBICTABIIACTCA 1 6ann

3a HEBCPHO BBINTOJIHEHHOC 3a1aHNEC BBICTABIISACTCSA 0 6annoB

TexceT 3apanus

BapuanT 1

ChopmynupyiiTe ompenenceHue BEKTOpa, €ro JUIMHBL, KOJUIMHEAPHOCTH JABYX HEHYJIEBBIX
BEKTOPOB, PABEHCTBA BEKTOPOB, UCIIOJIb3Ysl N300paxKeHHe Mapalljiesienumnesaa.

Jan mapamenenuney MNPQM Ny Py Qy JTokaxure, uro M@ + MyQy = NyPy + NP,

Bapuanr 2
PacckaxxuTe mnpaBuiia TPEyrojbHUKa CIOKEHHs JBYX BeKTOpoB. I[Ipowsutntoctpupyiite 3TH
IIpaBUJIa HA PUCYHKE

Jan napanienenumnen MNPQM NP, Q,, Jlokaxkute, 94To P+ NP, =NQ,

Bapuanr 3
PacckaxxuTe o mpaBuiie mapasuienorpaMma ciIoXeHHs JIByX BEKTOpoB. [Ipouumtoctpupyiite 310
MPaBUJIO HA PHCYHKE.

OcHoBaHueM nupaMu/isl ¢ BepiirnHou O siBiseTcs napamienorpamMm AE D, nuaroHaiu KOTOPro

nepecekarorcs B Touke M. Pasnioxxure BEeKTOpsl U I%DBeKﬁ}d;igaM , a =04

b=0B ,¢=0C

Bpems Boinosnenusi: 20 MuH

Bueaynuropnas camocrositeibHasa padora crynenra Ne31 IloctpoeHune BeKTOpa B IIPOCTPaHCTBE

(onepesxatoliiee JOMaIIHee 3a/1aHUE).

Ilepeyennb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHbBIE OKA3aTeJIU OLEHKH
pe3yJbTara

Ounenka (K0J-BO
0aJL10B)

- JleMoOHCTpauus UHTEpECa K CBOEH
npodeccuu ¢ TOMOIIBIO CHUCTEMBI
3HaHWHM, TIOJIYIYCHHBIX B TEPUOJ
oOyueHusi, B TMEPBYIO OuEpelb,
rPaMOTHOTO HCIIOJIb30BaHUSA
MaTeMaTUYeCKHMX  METOJOB  JUIA
perieHus mpodeccuoHaIbHBIX 3a1a4

0,5

156




- JlemoHCTpamus CIIOCOOHOCTH 0,5
MPUMEHITh OCHOBHBIC YHCJICHHBIC
METO/IbI PEIICHUS PUKIIAIHBIX 3a/1a4

3a BCPHO BBIINIOJIHEHHOC 3a1aHUEC BBICTABIIACTCSA 1 6ann

3a HEBCPHO BBINIOJIHEHHOC 3aJaHUEC BbICTABJISACTCA 0 6amtoB TekceT

3aaHus
I Bapuanrt
1. 3anmmmre kOOpAMHATEI  JaHHBIX BEKTOPOB, €CITH UX PA3JIOKEHUE 110 KOOPIHHATHBIM
BEKTOpaM UMeeT
e mO3i05j; n0O2j; kO4joi.

—_—

_—

2. 3anmmmTe pasnoxeHne gaHHOro BekTopa ¢ U021 MO KOOPAHHATHBIM BEKTOPAM.

3. Haiinure xoopauuatel BektopoB ¢ DaOb ; dDOa Ob , ecru a0 5; o0,

—_—

b O2; 0400

4. Haiigure KOOpIUHATHI BEKTOpA p 03d,ecnd 05; 0100

_ —_ 1
_ —_ —_—

5. WsBectno, aro a 18; 0 20, b 02; 0 30. Haiimure KOOpIUHATHI BekTopa M [ al4b.

2

_— —_— —_—

6. HaiinmuTe KOJITMHEApHBIC BEKTOPHI: a O2; o8O, b Oo 4; 20, ¢ O8; 0 20, d Ooz; 40.

7. HauepTute npsiMOyroJibHYI0 cucteMy koopauaat XOV, BeIOepUTe KOOPANHATHBIC BEKTOPHI |

u . IlocrpoiiTe BekTOpHI & Oo3:120,b00: 040, c02; 050, d 0o 2; o 30.

II Bapuanr
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1. 3ammiute KOOPAWHATBI JaHHBIX BCKTOPOB, €CJIN UX PA3JIOKCHUC 10 KOOPANHATHBIM

BCKTOpPaM UMCCT BHU:

ad004i02j; bO3i; cojozi.

—_—

2. 3anummTe pasioKeHHE TaHHOTO BEKTOpa M 04 os0 MO KOOPAUHATHBIM BEKTOPAaM.

3. Haiinure xoopaunatel BektopoB ¢ DalOb ; dOa Ob , ecomn  a 0o 2; a0,

b Oo; o 300

—_— —_—

4. Haiinure koopauHathl BekTopa, P O02a,ecnma Oo4 ; 300

_ —

5. H3BecTHO, 4TO & Oo 2 4|:|, b Dl; o 20. Haiinure koopaunatel Bektopam ] 3b O a

6. HaiinuTe KOIITMHEAPHBIC BEKTOPHI: a Oo4; 60,0 03; 020, c O2; 0 30, d Os; 40.
7. Haueptute npsmMoyroiisHyto cucremy koopannat XOVY, BeIOeprTe KOOPIUHATHBIC BEKTOPHI |

_ —_—

u . IlocTtpoiite BeKTOPHI & O4; 010, b Oo 3; 20, ¢ Os5; 00, d Oo 2; o s0.

Bpems Bbinosnenusi: 30 MmuH
Tema 6.2 Jleticmeus Hao 6ekmopamu, 3a0aHHbIMU KOOPOUHAMAMU.
IpakTuyeckoe 3aganue Ne 65 k TeMe JleiicTBUSA HaJl BEKTOpAMH, 3aIaHHBIMUA KOOPIMHATAMH.
JAunaxktudeckne exununbl: Koopaunatel BekTopa. JleiicTBUSA HaJl BEKTOpaMu, 3a/IaHHBIMU

KOOpJIUHATaMH.

Ilepeuenb 00bEKTOB KOHTPOJISA M OLIEHKH
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OcHOBHBbIE TOKA3aTeJH OLIEHKH Onenka (Ko0J-BO
pe3yJbTara 0a/1J10B)

- JleMoHCTpaIusi HUHTEpeca K CBOCH 0,5
npodeccun ¢ TOMONIBIO CUCTEMBI
3HaHUM, IIOJIYYCHHBIX B IIEPUOJ
oOydYeHus, B TIEPBYIO Ouepelb,
PaMOTHOTO UCIIOJIb30BAHUSI
MaTeMaTH4YeCKUX  METOIOB  JUIs
peltieHus npohecCHOHATBHBIX 3a/1a4

- JleMoHcTpamusi ~ CIIOCOOHOCTH 0,5
MNPUMCHATH OCHOBHBIC YHCJICHHBLIC
MCTOJbI pCHICHUA MPUKIIAAHBIX 3aaa4

3a BEpHO BBITIOJIHEHHOE 3a/IaHKUE BBICTABIsACTCS 1 Oat
3a HeBepHO BHITIOJIHEHHOE 3aaHue BhicTaBisiercs 0 6amion
TexcT 3a1aHus
Bapnanr 1
Tano: A(3; —1;2); B(x; y% 2% — 22); AB{5;8; 1},
Haiitu: x, y, z.
Bapuanr 2
Tano: A(x%y® = 3y;—z% — 2); B(Ly® —3; 11z + 2); AB{1;0; —30},
Haiitu: x, y, z.
Bapuanr 3
Tlano: A(x; —9; 10); B(3;v% 2% — 2),AB{7; 25; 2},
Haiitu: x, y, z.
Bapuanr 4
Tano: A(x?%; —6y +12; —12z — 40); B(4;y° — 2y%; 2% + 2); AB{4;0; -2},

Haiitu: x, y, z.

Bpems Bbinosnenusi: 20 MuH

BueaynutopHasi camocTosiTesibHasi padora cryaenta Ne32 PaGora ¢ yueOHOI uTepaTypoit o Teme
«CymMa HECKOJIBKHUX BEKTOpOB. [IpaBuio mapamienenumnenay.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHbIE MOKA3aTeIH OLEHKH OneHka (K0,1-BO
pe3yJibTaTa 0a,1710B)
- JleMoHCTpanusi HHTEpeca K CBOEH 0,5

npodeccun ¢ TOMOIIBIO CUCTEMBI
3HAaHU#, TOJYYCHHBIX B MEPUOJ
oOy4yeHHs, B TIEPBYIO O4YepeIb,
IPaMOTHOTO UCTIOJIb30BAHUS
MaTeMaTHYECKUX  METOJOB  JJIs
pelieHus npodeccuoHanbHBIX 3a7a4
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- JlemoHCTpamus CIIOCOOHOCTH 0,5
MPUMEHITh OCHOBHBIC YHCJICHHBIC
METO/IbI PEIICHUS PUKIIAIHBIX 3a/1a4

3a BepHO BBITIOJHEHHOE 33JJaHUE BhICTABJISCTCS 1 Oamt

3a HEBCPHO BBINIOJIHEHHOC 3a1aHNEC BBICTABIISCTCSA 0 6annoB

TexceT 3apanus
Tema 6.3 @opmyna 015 8blyuUcIeHUs OUHBL BEKMOPA, PACCMOSAHUE MeHCOY 08YMSL MOUKAMU.
IpakTuyeckoe 3aganue Ne 66 k reme @opMyia 1Jis BEIYUCICHUS JUIMHBI BEKTOPA, PACCTOSIHUE
MEXy IBYMSI TOUKaMHU.

I[I/IIIaKTI/I‘leCKHe ¢AMHUIbI: q)OpMYJ'Ia AJI1 BBIYHUCICHUA JJIMHBI BEKTOPA, paCCTOAHUE MCKIY
ABYMS TOYKaAMMU.

IlepeyeHb 00bEeKTOB KOHTPOJISI U OLIEHKHU

OcHOBHBIE MOKA3aTeJIH OMEHKH Ouenka (KoJ-BO
pe3yJabTara 0aJ1710B)
- JleMOHCTpanus HHTEpeca K CBoei 0,5

npodeccuu ¢ MOMOIIBI0 CHCTEMBI
3HAHWW, MOJYYCHHBIX B MEPUOJ
00y4eHHs, B TIEPBYIO OdYepelb,
PaMOTHOTO MCIIOJIb30BAHUSI
MaTeMaTHYECKUX METOJIOB JIJIs
penieHus npoecCUOHATBHBIX 33/1a4

- JlemoHcTpanus CIIOCOOHOCTH 0,5
MIPUMEHATh OCHOBHBIE YHCIICHHBIE
METO/bl PEIICHHS MPUKIAIHBIX 3a7a4

3a BepHO BBITIOJIHEHHOE 33JJaHUE BhICTaBisIeTcs 1 6amn

3a HEBCPHO BBIIIOJIHCHHOC 3aJaHNUEC BBICTABIISACTCA 0 6amnoB TekcT

3aJlaHusA
Bapnanr 1
Tasst 18a Bexropa G0—2i 1; —1}ub{1; —3; 2}. Haiigure |d@ + 2b[uld| + |2B].
Bapuant 2

Jlan! iBa BexTopa TH—2; 1;—1}ufi{1; 3; 2}. Hatigure|2m — 7ful2m]| — [7l.

Bapuanr 3
Tlan AABC(AC =(CB),A(1;,—-2;1),B (3;2; -3) paBHOGEIPEHHEIIT
Bepunna C nexur AABC. Ha OCH
opauHat. Halinure miomans
Bapuanr 4

B AABCBC = ACV3, A(1;—1;1),B(—1;—1;3). Bepumna C IeKAT HA OTPULATENBHON
nostyocu Oz. Halinure nuny meauansl CM.
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Bpems BoinosHennsi: 20 MuH
Tema 6.4 Ilpocmetiwue 3a0auu 8 KOOPOUHAMAX
IpakTuyeckoe 3aganue Ne 67 k reme [Ipocreitne 3agauu B KoopAHATaX.
JupakTnyeckne eamHuubl: Koopaunatsl cepennHbl oTpe3ka. CKallsipHOE NPOU3BEICHUE

BEKTOPOB.

IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OCHOBHbBIE TOKA3aTEJIH OLlEHKH OueHka (KoJ-BO
pe3yJbTara 0aJ1J10B)
- JleMoHcTpauusi UHTEpeca K CBOEH 0,5

npoq)eccpm C IIOMOIIBKO CHCTEMBI
3HaHHI>i, MOJIYYCHHBIX B II€PUOL
O6y‘IeHI/I${, B IICPBYHO OUYCPEIb,
I'paMOTHOTI'O HCIIOJIB30BaHUA
MAaTEMATHYCCKHUX MCTOAOB JJIA
PCUICHUA HpO(I)CCCI/IOHaJ'IBHBIX 3aJa4

- JeMoHcTpanus CIIOCOOHOCTH 0,5
MPUMEHATh OCHOBHBIC YHCIICHHBIC
METO/IbI PEIICHHS MPUKIIAIHBIX 3a1a4

3a BEpHO BBHITIOJIHEHHOE 3aJIaHUE BBICTaBIIsAIeTCs 1 Gamn
3a HEBEPHO BBHITIOJIHEHHOE 33J1aHKe BhIcTaBisieTcs (0 OayioB
TexkcT 3aganus

Bapnanr 1
1. Nauno: AABC; A(—2;0;1),B(—1;2;3), C(8;—4; 9). BM —yepmana.

Haitu: KoopauHaThl BEKTOPA, BM. -
a{—6;4;12}, [b| = 7; @ 1T b, iano: .

Haiitn xoopanHatTel BekTopa b.

Bapuanr 2
1. lano: AABC; A(—1;2;3),B(1;0;4),C(3; —2; 1).AM —yepnuana.

Haiitu: KoopauHaThl BEKTOPA | AM. .
a{—6;4;12}, [b| = 28; @ T b J1apo:

Haiitn xoopaunatel BekTOpa b.
Bapuanr 3
1. Jano: AABC; M, N, K- cepenunbl cTopoH cootBetcTBeHHO AB, BC, AC.
M(E; —2; 5), N[:E.E-; —1; 6:],.{{(—1.5; 1; 2:].

Haiitn: xoopaunate! A, B, C.
2. Jlano: A(—2;1;2),B(—6;3; —2),Ceocu0Z; AC = BC.
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Haiitu: xoopaunatel Touxu C.

Bpems Bbinosnenus: 30 Mmun

IMpakTuyeckoe 3axanue Ne 68 k reme [Ipocreitue 3agaun B KOOpAMHATAX.
JAunakTudyeckue exuHunbl: Kommuneapasie BeKTOpbl. KoMIiaHapHbIE BEKTOPHI.

IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

OcHOBHbIE IOKA3aTeJIH OLEHKH Ouenka (Ko0J1-BO
pe3yJbTara 0a/1J10B)
- JleMOHCTpanust MHTEpeca K CBOEH 0,5

npoq)eccym C IIOMOHIIBIO CHUCTEMBI
3HaHHI>i, IMOJIYYCHHBIX B IICPUOI
O6y‘{eHI/I${, B IICPBYHO OYCpClb,
I'paMOTHOTI'O HCIIOJIB30BaHUA
MaAaTEMATHYCCKHUX MCTOAOB JIIA
PCUICHUA HpO(I)eCCI/IOHaJ'IBHBIX 3aJa4

- JlemoHcTpamusi ~ ciocoOHOCTH 0,5
NPUMCHSATh OCHOBHBIC YHCJICHHBIC
METO/IbI PEIICHHS TIPUKIIATHBIX 33124

3a BCPHO BBIIIOJJHCHHOC 3a/IaHHUEC BBICTABIIACTCS 1 6amn
3a HCBCPHO BBIIIOJIHCHHOC 3a1aHUC BBICTABJIACTCA 0 6ann0B

Tekcr 3aganus

B-1

1. Tan mapammenenunen ABCDA1B1C1D1. U3006pa3ute Ha puCyHKe BEKTOPHI, paBHbIE: 1)

— —> — —»
BC + C:1D:1+ B1B + D1A1;

— —>

2) D1C1— AB.

— —
2. ABCDA1B1C1D1— mapamnenenunen. AC1nepecekaetr BiD B Touke M. BiD = xDM.
Haiinnre x.
—

3. ABCDA1B1C1D1— mapamnenenunen. D1C nepecexaer C1D B Touke M. Bripasure Bektop AM

— —
yepes BekTopsl AD1u AC.
—> —> —>
— —» —
4. PABCD — mupamuna, ABCD — nmapamenorpamm, PA=a; PB=Db ; PC=c.

—_— — —>
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— —
Beipasure BexTop PD = X uepe3 BekTOpHI a, buc.

—
5. B mpasunbHoii TpeyronbHoi nupamuge DABC orpezok DO — BbicoTta. Paznoxute Bekrop DO

— —> —>
no Bekropam DA, DB u DC.

B-2

1. Jan napaymenenunen ABCDA1B1C1D1. M300pa3ute Ha pucyHKe BEKTOPHI, paBHbIC:

— — —> —»
1) AB + B1B + CD + DA,

— —

2) DB — AB.

— —>
2. ABCDA1B1C1D1— napannenenunen. A1C nepecekaer BiD B Touke M. A1C = xCM.

Haigure x.

—

3. ABCDA1B1C1D1— napamnenenunen. AB1nepecekaer A1B B Touke E. Bripasure Bexktop DE

— —
yepes BekTopsl DB1u DA.
— — — —> —> —>
4. EABCD — nupamunaa, ABCD — napamienorpamm, EB=m; EC =n ;ED =p.
— — — —> —

Beipasute Bektop EA =y uepes3 BekTopbl m , n ¥ p.

5. B rerpasnpe DABC otpe3ku DE u CF — menuans! rpanu BDC. DE nepecekaer CF B Touke O.
— — —> —>
Bripaszute Bextop AD uepes Bexktopsl AO, AC u AB.

Bpems Bbinosnenusi: 50 MmuH

Bueaynuropnas camocrosiTeibHasi padora cryaenta Ne33 Pemenue MJI3 Ne3, conepikainee: 3aganust
Ha BBIYHCIICHHUA JJIMHBI BEKTOPA, KOOPAUHAT BEKTOPA, paCCTOAHUA MEXKY ABYMS TOYKAMU, U 3aJa4YX Ha
MIPUMEHEHHUE METO/Ia KOOPINHAT.

IlepeueHnb 00bEKTOB KOHTPOJISA M OLIEHKH

OcHOBHBIE IOKA3aTeJIU OLEHKH Ouenka (k0,1-BO
pe3yJbTara 0aJ1710B)
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- JleMoHcTpalnusi MHTEpPEca K CBOEH
mpoeCcCuu ¢ TMOMOIIBIO CHCTEMBI
3HAHUW, TOJNIYYEHHBIX B IEPUOJ
oOyueHus, B TEPBYIO OYEpElb,
rPaMOTHOTO UCIOJIb30BaHUs
MaTEeMaTHYeCKUX  METOAOB s
pelieHus npodeccuoHalbHbIX 3a7a4

0,5

- JleMoHcTpanus
MPUMEHSTH
METO/IbI PEIICHHS PHUKJIAIHBIX 33729

CIOCOOHOCTH
OCHOBHBIE UHCJIEHHBIE

0,5

3a BCPHO BBIIIOJIHEHHOC 3a1aHUEC BBICTABIIACTCA 1 6ann

3a HEBCPHO BBINTOJIHEHHOC 3a1aHNEC BBICTABIISACTCSA 0 6annoB

TexceT 3apanus

Pemenue /I3 Ne3, coneprkaiiiee: 3a1aHus Ha BRIYMCICHUS JUTMHBI BEKTOPA, KOOPIUHAT

BCKTOpPA, paCCTOAHUA MEKAY ABYMS TOUKAMU U 3a/1a4H Ha IPUMCHCHUC METOJda KOOpAUHAT.

N3 Ne3
Ne n/mn . Haiitu
Haiitn
(Bapu | BpruncnuThb paccTosH
KOOpJIUHA
aHr) JUIAHY ue Pemmts 3a1a4y
BCKTOpa ol MEKY
BEKTOpa
—_ = ABYMsI
AB, BA
TOYKAMH
1 a=1{-345|A,24), |M(0,2,4), BnpapmibHoii TpeyronbHoii mpusmeA5 415,05
B(4,7,2) | N(4,7,2) | Bce pebpa KoTopoii paBHHI 1, Touka D —
ceperuna pebpadi By . Haiinute kocunyc
yIJia MKy TPSIMBIMH ubCy
—_— ———
2 a={412,9) | A(-1,0,4), | M(0,2,4), | B npaBuiIbHOIi YeTHIPEXYTOILHON TUPAMHJIE
B(4,0,2) | N(-6,0,2) | SABCD, Bce pebpa KOTOpOI paB- HbI 1,
touku E, K — cepenunsl pedbep SEu 5C
cOOTBeTCTBeHHO. Haiinure KocuHyc yria
MEXIY MPSIMBIMH 1
3 a=1{-48,51| A(1,04), | M(,1,0), Bxybe ABCDA;5,C:D) rouxu E u K — cepenunn
B(4,7,7) | N(4,7,2) | pebep cooTBEeTCTBEHHO
A181451C4. Haiinure KOCHHYC yIjia MeXI1y
OpSAMBIMH |
4 a=1{649} |A(121), |M(,2,4), B npasuisHoii TpeyrombHoii mpmsmeAB CA15,Cy
B(4,1,2) | N(0,0,2) | Bce pebpa koTopoii paBHs! 1, Touka D —
cepenuna pebpai By . Haiinure kocunyc
yIJla MKy IPSIMBIMH uBCy
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——

5 a= {—7,2,5} | A(1,0,4), | M(0,2,4), | B npaBuiIbHO# 4eTHIPEXYTOIBHOM MUPAMHIE
B(4,7,1) N(4,4,2) | SABCD, Bce pebpa KOTOPO#i paB- HHI 1,
touku E, K — cepenunsl pebep SBu 5C
cooTBeTCTBEHHO. Haiinure kocunyc yria
MEXIY IPSIMBIMA U
6 a=1{—1,0,5}| A(1,20), | M(0,3,4), Bxybe AFCDAB,C,D;rouxu E u K — cepenunn
B(-2,7,2) | N(4,1,2) | pebep cooTBeTcTBEHHO
A1B1y451 €1 Haiigure KOCHHYC yIJja
MEKIYIPSIMBIMH U
7 a={—44,01| A(1,2,-4), | M(7,2,4), B npaBunbsHoii Tpeyronsroii mpusmeABCA; 5,0y
B(4,7,-2) | N(4,0,2) | Bce pebpa koTopoii paBHsI 1, Touka D —
cepemuHa peopadi By . Hannpure kocunyc
yria mexay npsivbivi AD yBC1
8 a=1{-131}| A(1,2,3), | M(0,2,4), | B npaBuibHO1 4eTHIPEXYTOJILHOI IIUpaMHUIE
B(4,7,9) | N(4,7,2) | SABCD, Bce pebpa KOTOpoii paB- HBI 1,
touku E, K — cepenunsl pedep SB u 5C
COOTBETCTBEHHO. Haiiiure KocHuHyC
yriaa Mexay npsaMeiMuAE g BE
9 a=1{8-95} A(1,28), | M(9,2,4), Bkxybe ABCDAB,CiDy rouxm E K — cepenumn
B(4,7,2) | N(9,7,2) | pebep cooTBeTCTBEHHO
A1B1yB1C1. Haityure KOCHHYC YIJIa MEXKIY
npsameivu AE y BE
10 a =1{50,—3}| A(154), | M(0,2,4), B npaBmibHoii TpeyronbHoii mpu3meA5 CA15,C;
B(-4,7,-2) | N(4,7,2) | Bce pebpa KoTOpoii paBHHI 1, Touka D —
ceperuna pebpadi By . Haiinute kocunyc
yria Mexay npsmbiva AD 5 €1
11 a={-749 | Al24), | M(0,2,4),| B npaBunbHoii 4eTHIPeXyToILHOMi MHPAMHULIE
B(5,7,2) N(3,7,2) | SABCD, Bce pebpa KOTOpOIi paB- HEI 1,
touku E, K — cepenunsl pebep SBu 5C
cooTBeTCTBeHHO. Haiinure KocuHyc yria
mexay npsambiMuAE p BE
12 a=1{—44,8}| A®B24), |M(0,24), Brybe ABCDAB,CiDy rouxm E u K — cepenumn
B(9,7,2) | N(9,7,2) | pebep cooTBeTCTBEHHO
A1B1y81€1 Haiture KOCHHYC yTJjia MEXIY
npsimbivu AE y BK
13 a =1{—3,0,9} | A(8,2,4), | M(0,2,4), B npaBmibHoii TpeyronbHoii mpu3meAE CA15,C;
B(4,7,2) | N(4,7,2) | Bce pebpa KoTopoii paBHHI 1, Touka D —

ceperuna pebpadi By
yria Mexay npsivbivu AD pB €1

. Haiigute kocunyc
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14 a ={0,0,2} A(0,2,4), | M(0,1,4), | B npaBiibHOM YETHIPEXyTOJBHON THPAMHKJIC
B(0,7,2) | N(8,7,2) | SABCD, Bce pebpa KoTOpOii paB- HbI 1,
touku E, K — cepenunsl pebep SEu 5C
cooTBeTCTBeHHO. Haiinure KocuHyC yria
Mexy npaMpiMaAE i BE
15 a=1{-3,05}| A2,2,4), | M(0,2,4), Bxybe ABCDA;B,CiD;toukn wu — Cepe/IUHBI
B(9,7,2) | N(4,7,2) | peGep coOTBETCTBEHHO
A1B1yB1C4 Haiiure KOCUHYC yTJjia MEXy

MMpsAMBbIMHA AE u BK

Bpems Bbinosnenus: 40 MmuH

Moay.as 7. I'eomeTpuyeckue TeJia
Tema 7.1 Ilonsamue o ceomempuyeckom mese u €20 N08epPXHOCHIU.

HpaKTH‘IECKOE 3aJaHue Ne 69 x teme IlonsTHE O TCOMCTPHUUCCKOM TCJIC U €0 IOBCPXHOCTH.
Z[HZ[&KTI/I'—IECKI/IE eluHuIbI: ITonsarue o TCOMCTPHUUCCKOM TCJIC U €I'0 ITIOBCPXHOCTH.

IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIE MOKA3aTeJIH OMEHKH Ouenka (KoJ-BO
pe3yjabTara 0aJ1710B)
- JleMOHCTpanus HHTEpeca K CBoei 0,5

MpoeCCUuu C TOMOIIBI0 CUCTEMBI
3HAaHWH, TOJYYEHHBIX B MEPUOJ
oOyueHusi, B MEPBYIO OYEpPE.p,
PaMOTHOTO MCIIOJIb30BaHUS

MaTeMaTUYECKUX METOJO0B IS
pelieHns npodeccuoHanbHbIX 3a1a4

- JlemoHcTpanus CIIOCOOHOCTH 0,5
MPUMEHSITh OCHOBHBIC YHUCIICHHbBIE

MCTOJbI pCHICHUS NPUKIIAAHBIX 3a4a4

3a BepHO BBITIOJIHEHHOE 33J]JaHUE BhICTaBisIeTcs 1 6amn
3a HeBepHO BHITIOTHEHHOE 3aaHue BhicTaBisieTcs 0 0amioB
TexcT 3aganus

Bapuant 1 U300pa3uthb
BBIITYKJIbI MHOTOTPaHHUK.

Bapmuant 2 M3006pa3uth
HEBBIMYKJIbIIf MHOTOIPaHHUK.

Bpems BoInosiHeHus1: 15 MuH
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BHeayautopHas caMocTosiTe/IbHasi padoTa cryaeHTa Ne34 PaGora ¢ yueOHOI TuTepaTypoil u
co3JlaHMe Tpe3eHTalMu Ha Temy «l eomerpuyeckue ¢urypel u tena». IlepeyeHb 00beKTOB
KOHTPOJIS M OLEHKH

OcHOBHbIE IOKA3aTeJIH OLEHKH Ouenka (Ko0J1-BO
pe3yJbTara 0a/1J10B)
- JleMoHCTpaIusi UHTEpeca K CBOCH 0,5

npodeccu ¢ TOMOMIBIO CHUCTEMBI
3HAHWW, TMOJYYCHHBIX B TEPHOJ
o0y4eHHs, B TIEPBYIO O4Yepe.b,
IPaMOTHOTO UCIIOJIb30BAHUS
MaTeMaTU4eCKUX  METOJIOB  JUIs
petieHus npo)eCCUOHABHBIX 33134

- JlemoHcTpamusi  cmocoOHOCTH 0,5
MNPUMCHATH OCHOBHBIC YHMCJIICHHBIC
MCTOJbI PCHICHUA IMPUKIIAJHBIX 3a1a4

3a BepHO BBIIIOJHEHHOE 3aJJaHUE BhICTaBisieTcsl 1 6amn

3a HEBEPHO BBINOJHEHHOE 3a/1aHKe BICTaBisieTcst 0 Gayuios

Tema 7.2 Ilpuzma. [lapannenenuneo u e2o ceoticmaa.

IpakTuyeckoe 3axanue Ne 70 xk reme [Ipusma. [lapamienenunes u ero cBoicTBa.
Jdunpaktudeckue ennuunbl: [Ipusma. Buasl npusMm. [lapannenenunen u ero cBOMCTBA.

IlepeyeHb 00bEeKTOB KOHTPOJISI H OLIEHKHU

OcHOBHBbIE MOKA3aTeIU OLEHKH OneHka (K0,1-BO
pe3yJibTaTa 0a.,1710B)
- JleMoHCTpanusi HHTEpeca K CBOEH 0,5

npodeccuu ¢ TOMOIIBIO CHUCTEMBI
3HAaHU#, TOJYYCHHBIX B TMEPUOJ
oOy4eHHs, B TIEPBYIO O4YepeIb,
IpPaMOTHOTO UCTIOJIb30BaHUS
MaTeMaTHYECKUX  METOJOB  JJIs
peteHus Mpo(heCCHOHABHBIX 3a1a4

- JemoHcTpanus CIIOCOOHOCTH 0,5
MPUMEHSITh OCHOBHBIE UHCJICHHBIE
METO/IbI PEeIICHUs TPUKIIATHBIX 3a/1a4

3a BCPHO BBIIIOJIHCHHOC 3aIaHUC BBICTABIISICTCA 1 Gamn
3a HCBCPHO BBINIOJIHCHHOC 3aIaHUC BBICTABIISICTCS 0 6amoB

Tekcr 3axanus
Bapnanr 1
B ocHOBaHuUM npsAMON IPU3MBIL ‘ﬂ%ﬁ:ﬁwoyroanmﬁ TPEYroJIbHUK Yepes CTOpoHy
ACB(£C= gqﬂ?‘qf; ?eﬁﬂﬁﬁly: By IpoBeieHa IJIOCKOCTh, . Haiiaure miomans OGOKOBOMA
£B,4C = EDGHOBerHOCTH IIPU3MBL.
Bapuanr 2
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B ocHoBanuu Hpﬂﬂl@g‘ﬁpﬁxﬁm JICKUT MPSMOYTOJIbHBIM TPEYTOJIBHUK
ACB(£C = 90°).

Yepes cropory BC u Bepimd$t nposenena miockocts, L84, C = 307
AB = l0Ac s ‘lepescropony pumrt mp

. Halimure momaas 60KOBOM MOBEPXHOCTH MPU3MBI.
Bapuant 3
B npsmom napamienenunene ABCDA, B, C;DAB=1,BC = 7V3,£4BC = 150° UYepes
nuaronans AC u Bepmmny B1 mpoBeieHa mI10cKoCTh, COCTABIAIONIAS C TIOCKOCTBIO OCHOBAHHMS YTOI
60°. Haiinure momaas 60KOBOM MOBEPXHOCTH MapajlieIenuIe/a.

Bpems Bbinosnenusi: 20 MuH

IIpakTnyeckoe 3amanue Ne 71 x teme Ilpusma. I[lapamnenenunen u €ro CBOMCTBA.
JMupakTudyeckue equHunbI: CedeHne Mpu3Mbl IJIO0CKOCTHIO.

IlepeyeHb 00bEeKTOB KOHTPOJISI H OLIEHKHU

OCHOBHBIE OKA3aTeJIH OLeHKH Ouenka (KoJ-BO
pe3yjabTara 0aJ1710B)
- JlemMOHCTpanusi UHTEpeca K CBOEH 0,5

r[poq)eccpm C IIOMOIIBKO CHCTEMBI
3HaHHﬁ, MNOJIYYCHHBIX B THIEpUOJ
O6y‘{eHI/I${, B IICPBYHO OYCpClb,
I'paMOTHOTI'O HCIIOJIB30BaHUA
MAaTEMATHYCCKHUX MECTOAOB JIIA
PCUICHUA HpO(I)CCCI/IOHaJ'IBHBIX 3aJa4

- JeMoHcTpanus CIIOCOOHOCTH 0,5
MPUMEHATh OCHOBHBIE UHCIICHHBIE
METO/bI PELICHUS MPUKIIATHBIX 33]1a4

3a BepHO BBITIOJIHEHHOE 33JJaHUE BhICTaBisIeTcs 1 6amn

3a HEBCPHO BBIIIOJIHCHHOC 3a1aHUC BBICTABIISICTCS 0 6amoB

Texcr 3apanus Bapuanr
Nel.

1. Cropona npaBuiIbHON TPEYroJibHOM NMPU3MBI paBHA 6 ¢M, a TuaroHanb 00koBoi rpanu 10 cMm.
Haiiaure niomaab 60KOBOM M MOJIHON MOBEPXHOCTH MPU3MBI.

2. OcHoOBaHHE TPSMOI TPU3MBI — pOMO CO CTOPOHOH 5 cM U TynbIM yriom 120°. BokoBas
TIOBEPXHOCTh TIPH3MBI MMeeT miommaas 240 cm?. HaitauTe miomaas cedeHns IpU3MBI, IPOXO/AIIEro yepes

OOKOBOE peOPO M MEHBIITYIO AUAroHajIh OCHOBAHHUS.

Bapunant Ne2.
1. Ctopona npaBuJIbHOM TPEYroJbHOM MPU3MBI paBHA 9 cM, a TuaroHaib O0KOBOM rpaHu 15 cMm.

Haiinure niomniaas 60KOBOM U MOTHOM MOBEPXHOCTH MPHU3MBI.
2. OcHOBaHMe TPAMOI TPU3MBI — poMO ¢ ocTpsIM yriioMm 60°. bokoBoe pedpo mpusmsl paHo 10 cMm, a

mIomaas 60KOBOI MoBepXHOCTH - 240 cM?. HaiiiuTe mommams cedeHnsl IPH3MBI, TIPOXOIAIIET0 uepe3 6OKOBOE

pedpo ¥ MEHBITYIO THaroHajlh OCHOBAHHUS.
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Bpems Bbinosanenus: 40 MmuH

IIpakTuyeckoe 3amanue Ne 72 x teme Ilpusma. I[lapamnenenunen u €ro CBOMCTBa.
JupakTudyeckue eAuHUNbI: [IoBepXHOCTH PU3MBI: OOKOBasi, OJTHAS.

IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

OcHOBHbIE IOKA3aTeJIH OLlEHKH Ouenka (Ko0J-BO
pe3yJbTara 0a,1J10B)
- JleMoHCTpaIusi UHTEpeca K CBOCH 0,5

npodeccu ¢ TOMOMIBIO CHUCTEMBI
3HAHWW, TMOJYYCHHBIX B TIEPHOJ
o0y4yeHHs, B TIEPBYIO O4Yepe.b,
IpPaMOTHOTO UCTIOJIb30BaHUS
MaTeMaTHYECKUX  METOJOB  JIs
peteHust Mpo(heCCHOHABHBIX 3314

- JlemoHcTpamusi ~ cmiocoOHOCTH 0,5
INPUMCHATL OCHOBHBIC YHMCJIICHHBIC
MCTOJbI PCHICHUA IMPUKIIAJHBIX 3a1a4

3a BepHO BBIIIOJHEHHOE 3aJJaHUE BhICTaBisieTcst 1 6amn
3a HeBepHO BBINOJIHEHHOE 3a/1aHue BbIcTaBisiercs (0 6aioB

TexcT 3aganud 3aganne
1.

CropoHa OCHOBaHHUS MPABHJIBHON YETHIPEXYrOJIbHOM MPU3MBI paBHA 8 ¢M, a JMaroHajgb MPU3MBI

00pa3syeT ¢ IIOCKOCThIO OCHOBaHus yrou 45°, Haiimure:

. JIarOHaNb MTPU3MBI;
. YroJI MEXKIY AUarOHAIIBIO0 TPU3MBI U TUIOCKOCTHIO

. OO0KOBOI1 rpaHy;

. IUI0Iab OOKOBOM MOBEPXHOCTH IPU3MBI;

. IUIOIIA/b CEYEHUS IPU3MBI IUIOCKOCTBIO, TPOXOIAIIEH Yepe3 CTOPOHY HUYKHETO OCHOBAHUS U

MMPOTUBOIIOJIOKHYHO CTOPOHY BEPXHCTO OCHOBAHMUA.

3aganue 2.

JlnaroHanb MpaBHJIbHOM YETHIPEXYTONBHON MPU3MBI paBHA 6 ¢M. U 00pa3yeT C IIOCKOCTBHIO
6okoBoii rpanu yron 30°. Haligure:

° CTOPOHY OCHOBAHU: IMPU3MBEI;

° YroJj MEKAy AnaroHajJbio IIPpU3MbI U IIJIOCKOCTBIO OCHOBAHUS,

° iomanab OOKOBOM MMOBCPXHOCTHU ITPU3MBI;

° mIomajab CCYCHUA MPU3MBI IIJIOCKOCTBIO, npoxozmmeﬁ Hepe3 guaroHajlb OCHOBaHUA

nmapaiyiCJIbHO AWaroHaiu IPU3Mbl.

Bpems BoinosiHenus: 40 MyuH
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BueaynuTopHasi camocrositesqibHast pabota cryaenTa Ne3S Iloctpoenne pa3BepTKH r€OMETPUUYECKUX
TEeJI U U3TOTOBJICHUE 10 HEW MOJEJIEH TEOMETPUYECKUX TEL.

IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIE TOKA3ATEJIH OLEHKU Ouenka (Ko0J1-BO
pe3yJbTara 0a/1J10B)
- JleMoHCTpaIusi UHTEpeca K CBOCH 0,5

npodeccun ¢ TOMOMIBIO CUCTEMBI
3HAHWW, TMOJYYCHHBIX B TIEPHOJ
o0y4yeHHs, B TIEPBYIO O4Yepe.b,
IPaMOTHOTO UCIIOJIb30BAHUS
MaTeMaTHYeCKUX  METOJOB IS
pemeHust MpoeCCHOHATTBHBIX 33124

- JlemoHcTpamusi  cmocoOHOCTH 0,5
INPUMCHATL OCHOBHBIC YHMCJIICHHBIC
MCTOJbI PCHICHUA IMPUKIIAJHBIX 3a1a4

3a BepHO BBIIIOJHEHHOE 3aJJaHUE BhICTaBisieTcst 1 6amn
3a HEeBEpHO BHINOJHEHHOE 33/1aHue BICTaBIsieTcst 0 OasioB
Tekcr 3axanus

3apanue 1. M3roTroBUTH MOJIENIH T€OMETPUUECKOTO TeJa.

.
E | |
4

3ananmue 2.

1) Kakas pa3BepTKa COOTBETCTBYET KyOy?
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2)
3)

4)

5)

6)

8)

9)

10)
11)

1

HomosHu Gurypy A0 pa3BepTKH Kyoa.
CKOJIBKO JIMIIHUX KYOUKOB Ha/l0 yOpaTh, 4TOOBI MOTYYHIICS KyO?

=

Kakas pa3BepTka cOOTBETCTBYET Napajuieaenuneny?

1) 2) 3) : 4 I
‘ & e —

CKkonbKO KyOMKOB HAJ0 JO00aBUTH, YTOOBI MOTYJHIICS KyO?

us CKOJIBKHX KyOHKOB
napautenenunen? 7)  Kakas pasBepTka He sIBIsieTCs pa3BepTKoii kyoa?
) 21 M 3) ‘m 4)
11 =L 1] L
— L L

Kakas pa3BepTka COOTBETCTBYET pa3BEPTKE YETHIPEXYrOJIbHON Nupamuie?

1) -F] 2) 3)
[ ] <©> E@]

JlononHu GUTypy 10 pa3BepTKH KyOa U BHIYHCITH

wIomanas S=6cm . éﬁ
|

W3 ckonbkux KY6I/IKOB CJIOXKCH Hapannenenﬂne}:[?

Kakas pa3BepTka He BISETCS pa3BEPTKOM NMPU3MBbI?

1)[:@3 2:@> 3 ~

Tema 7.3 Hupamuoa. Ceoticmea napaiievbHulx ceuenuli 8 nupamuoe.
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IIpakTnyeckoe 3amanme Ne 73 k teme Ilupammpa. CBoiicTBa mapajsieNbHBIX CEUYEHUN B
UpaMHUJIE.

JAupaxkruveckue exmHuubl: [Tupamunaa.

IlepeyeHb 00bEeKTOB KOHTPOJISI H OLIEHKHU

OcHOBHBIE II0KA3ATeJIN OLIEHKH Onenka (K0J1-BO
pe3yJbTara 0aJ1J10B)
- JleMoHCTpanmst HHTEpeca K cBoei 0,5

npodeccud ¢ TOMOIIBI CHCTEMBI
3HAHWW, TIOJYYECHHBIX B IEPHOT
oOydueHus, B TMEPBYI oOdYepesb,
IPaMOTHOTO HCIIOJIL30BaHUSA
MaTEMATHYECKUX  METOLOB A
penreHus mpo(ecCHOHABHBIX 3a71a4
- JleMoHcTparus cnocoOHOCTH 0,5
IIPUMEHSTh OCHOBHBIC YHCJICHHBIC

METO/IbI PEIICHHUS IPUKJIAIHBIX 3aa9

3a BCPHO BBIIIOJJHCHHOC 3a/1aHHUEC BBICTABIIACTCS 1 6amn
3a HCBCPHO BBIIIOJIHCHHOC 3a1aHUC BBICTABJIACTCA 0 6ann0B

TexcT 3aganus
Bapnanr 1
OcHoBaHMe TUPaMU/IbI — IPSMOYTOJIBHUK CO CTOpOHaMu 6 U 8 cM. BeicoTa nmupamubl paBHa 12
CM U IIPOXOJUT Yepe3 TOUKY MepecedeHus 1uaroHaneit ocnoBanus. Haiinnte 6okoBbie pedpa
TTUPAMUJIBI.
BapuanT 2
B npaBuiibHON 4eTHIPEXYroJIbHON NMUpaMuIe CTOPOHA OCHOBaHMS paBHA 6 CM, a yroJl HakJOHa
OOKOBOI rpaHH K IJIOCKOCTU OCHOBaHUs paBeH 60°. Halinute OokoBoe peOpo mupamuibl.
Bapuanr 3
OcHOBaHMEM NUpPaMUIBI SBISIETCA TPEYTOJIBHUK cO cTopoHamu 12 cm, 10 cM u 10 cm. kaxnas
OOKOBasi TPaHb HAKJIOHEHA K OCHOBAHMIO MO/ yriioM 45° HaliauTe 1uioniaapr MOJHON MOBEPXHOCTH
TUPAMUJIBI.

Bpems Bbinosnenusi: 20 MuH
IIpakTuyeckoe 3ananue Ne 74 x teme [lupamupa. CBoiicTBa mapaieNbHBIX CEYCHHUH B

nupamuze.

I[HI[&KTI/I'-IGCKI/IC (107830701023 CsoiicTBa apaJlsiCJIbHbIX CE4YCHMI B nupamMuzae.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLIEHKH

OcHOBHBIE IOKA3aTeJIU OLEHKH Ouenka (k0,1-BO
pe3yJbTara 0aJ1710B)
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- JleMOHCTpanusi MHTEpeca K CBOEH 0,5
npoecCuu ¢ TMOMOIIBIO CHUCTEMBI
3HAHUW, TOJNIYYEHHBIX B IEPUOJ
oOyueHus, B TEPBYIO OYEpElb,
rPaMOTHOTO UCIOJIb30BaHUs
MaTEeMaTHYeCKUX  METOAOB s
penieHus npodeccuoHanbHBIX 3a7a4

- JemoHcTpanus CIIOCOOHOCTH 0,5
MPUMEHATh OCHOBHBIC YHCIICHHBIC
METO/IbI PEIICHUSI PUKIIATHBIX 3a/1a4

3a BCPHO BBIIIOJIHEHHOC 3a1aHUEC BBICTABIIACTCA 1 6ann
3a HEBCPHO BBINTOJIHEHHOC 3a1aHNEC BBICTABIISACTCSA 0 6annoB

TexkcT 3agaHus
Bapmnanr 1 Nel. [TocTpoiiTe ceuenune napaiesenurea

0 TPEM TOYKaM, PACIOJIOKECHHBIM TakK, Kak
MOKa3aHO Ha PUCYHKE:
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Ne2.  (Bamaua Ha

Ha pucynkax wuzoOpaxenbl nupamuabl. [locroiite

CCUCHUA OTUX MMUPAMHU

MK w Touky E, 3Has, uto MK||AB, Touka E
MPUHAUISKUT TUIocKocTu  (ABC).
ITOCTPOEHUH HCIIOIb3YITE JINHEUKY U

HUCIIOJIB30BAHHUC CBOICTB A
napajisieJIbHOCTH HpﬂMOﬁ )51 HJ'IOCKOCTI/I).

6)

Ne3. (3agaua Ha WCHOJB30BAaHUE CBOWCTB MapauIeNbHBIX
TIJIOCKOCTEH ).

Han xy0 ABCHA1B1Cy/[1. JlokaxuTe, 4TO ce4yeHHE KyOa
mwiockocThio A1C1K, rae Touka K - cepenuna /{C - Tpanenus.

Ds

\\$
1
.
I
|
|
|
|
|
|

o

Ne4. TlocTpouth ceueHHUE MHOTOTPAHHUKA
IJTOCKOCTBIO0, MMPOXOIAIIEH uepe3 Touku M, P,
[Ipn S, ecnut S IPUHAIIICKUT TUIOCKOCTH 0.

IJIOCKOCTBIO, TIPOXOASIIEH Yepe3 IpsIMYIo
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c
YIOJILHUK. A D
Neo5. TBopueckoe 3a1aHue.
a)
CoctaBuTh 1B  3agauu Ha MOCTPOCHUM HCHOJB3YHUTE JIMHEUKY U
MIOCTPOCHHUE CEUEHUN MHOTOTPAHHHUKOB C YTOJIHUK.

HCIIOJIB30BAHHUEM ITOJTYYECHHBIX 3HAHHH.

Bapmuanr 2
Nel. IloctpoiiTe ceuenue

mapajiiCICImIiCia 1o TpeM TO4KaMm,
PAaCIIOJIOKCHHBIM TaK, KaK ITIOKa3aHO

G

Ds

Bj--~---o--)L

Ne3. (3agaua Ha HCTIOIB30BAHUE CBOWCTB MapaUIENbHBIX TUNIOCKOCTEH). 0)

Han ky6 ABC/[A1B1Ci/]1. Jlokaxkute, 4TO CEYEHHE KYO

® G, mockocThio A1B1K - mapamienorpaMm.
|
ll.
A, i D, B
| |
l A : Dy
. |
| |
B —————- -l =
// Bf-—————- -—C
/
/ /
A A P
Ha PUCYHKE:!
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No2. (3agava Ha MCIIOIB30BAHKUE CBOMCTB
MapajuIeIbHOCTH MPSIMOU U TIJIOCKOCTH ).

Ha pucynkax u3oOpaskeHbl NMHpaMHIBI.

[Tocrolite ceyeHuss OTUX NOUPaAMULI
G

Bpems Bbinosnenus: 60 MuH

IIpakTnyeckoe 3aganue Ne 75 k teme [Iupamuia. CBoiicTBa nmapajieIbHbIX CEYEHUN B TUPAMHU/IE.

IIJIOCKOCTBIO, IIPOXOAAIIEH gepes
npsamyro MK wn Touky E, 3Hasg, 4TO
MK]||AB, Ttouka E  TPUHAIJICKHUT
mockoctH (ABC). [lpu

Ne4.  TloctpouTh  ceueHHE  MHOIOTpPAaHHUKA
MJIOCKOCTBIO, POXOAsield yepe3 Touku M, P, S,
€CJIM S MPUHAJICKUT MIIOCKOCTH 0.

Ne5. TBopueckoe 3aaHue.

CocTaBUTb ABC 3aa41 Ha IMOCTPOCHUC CeUCHHI

MHOT'OI'paHHUKOB € UCITIOJIb30BaAHUEM [ ] MTOJTYUYCHHBIX 3HAHUI.

IlI/IIlaKTH‘leCKI/Ie C¢ANHUIBbI: HOBerHOCTB nupamMubl.

Ilepeyenb 00bEKTOB KOHTPOJISI M OLICHKH

OcHOBHBIE OKA3aTeJIU OLEHKH
pe3yjabTara

Ouenka (k0,1-BO
0aJ1J10B)
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- JleMOHCTpanusi MHTEpeca K CBOEH 0,5
npoecCuu ¢ TMOMOIIBIO CHUCTEMBI
3HAHUW, TOJNIYYEHHBIX B IEPUOJ
oOyueHus, B TEPBYIO OYEpElb,
rPaMOTHOTO UCIOJIb30BaHUs
MaTEeMaTHYeCKUX  METOAOB s
penieHus npodeccuoHanbHBIX 3a7a4

- JemoHcTpanus CIIOCOOHOCTH 0,5
MPUMEHATh OCHOBHBIC YHCIICHHBIC
METO/IbI PEIICHUSI PUKIIATHBIX 3a/1a4

3a BCPHO BBIIIOJIHEHHOC 3a1aHUEC BBICTABIIACTCA 1 6ann

3a HCEBCPHO BBINIOJIHEHHOC 3aJaHUEC BICTABJISACTCA 0 6amtoB TekceT

3aaHus

Bapuanr 1

3aganue 1. Paccmorpum mnpsimoyronpHbii mapamienenures; ABCDA1B1CiDi. Tloctpouts ceueHwue,
npoxopsuiee uepe3 Touku M, N, L.

B. N C,
Al :
M ® /L..l..3_ ______________ C
A L D

Sanaﬂne 2. HOCTpOI/ITL CEYEHHE IIOCKOCThI0 MNP. (HOI[CKaSKaZ BCIIOMHUTC PCHICHUC NOMAIIHUX 3a1a4

U IPpUMCHUTE UX IS HOCTpOCHI/IH).
D

Bapmuanr 2

3ananuel . [TocTpouTs cedyeHHE MIIOCKOCTBIO, MPOXOASAIIEH Yepe3 TOUKy M, mapajuieIbHO OCHOBAHHIO
ABC.
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Bpems Bbinosinenusi: 40 MmuH

Tema 7.4 [lonamue o npasunrbHblX MHO202PAHHUKAX.

IIpakTuyeckoe 3axanue Ne 76 k teme [loHsTHE O MpaBUIIBHBIX MHOTOrpaHHUKaX. JAuxakrnueckue
equHMUbL: [[paBuabHBIE MHOTOTPAHHUKH.

IlepeyeHb 00bEeKTOB KOHTPOJISI U OLIEHKHU

OcHOBHBIE IOKA3aTeJIN OLEHKH Ouenka (K0,1-BO
pe3yJbTara 0aJ1510B)
- JleMoHCTpanusi HHTEpeca K CBOEH 0,5

npodeccuu ¢ TOMOIIBIO CHUCTEMBI
3HaHW#, TMOJYYCHHBIX B TMEPUOJ
oOy4YeHHs, B TIEPBYIO O4Yepelb,
IpPaMOTHOTO UCTIOJIb30BaHUS
MaTeMaTHYECKUX  METOJOB  JJIs
peteHust MpoeCCHOHATTBHBIX 33124

- JlemoHcTpanus CIIOCOOHOCTH 0,5
MPUMEHSITh OCHOBHBIC YHUCIICHHbBIE
METO/IbI PEIICHUS PUKITIATHBIX 33124

3a BepHO BBITIOIHEHHOE 33JJaHUE BBICTaBIsIeTCs 1 6amn
3a HeBepHO BHITIOTHEHHOE 3aaHue BbicTaBisieTcs 0 6amioB
TekcT 3agaHus
Bapuanr 1
* BericoTa nmpaBmibHOTO TeTpadapa paBHa 6 cMm. Haitnure pedpo TeTpasapa.

* Tloctpoiite ceuenne kyda ABCDA1B1CiD1 mmockocThio, mpoxomsmiei udepe3 amaroHanbs BiD u
BepiInHy Al. Byzer i1 niaockocTh ceueHus MI0CKOCThI0 CUMMETPUN KyOa?
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PaccrosiHre Mex 1y AByMsl IPOTUBOJICKAIUMHE BEPIIMHAMU MTPABUIILHOTO OKTa’apa paBHo d. Haiinure
IIJIOIIA/b TIOBEPXHOCTH OKTa3pa.

Bapuant 2

JlnaroHans KyOa paBHa 6 3/_CM. Haiinure momanas rpanu Kyoa.

[TocTpotite ceduenne npaBuibHOrO Terpadapa DABC miockocThio, npoxozsiei uyepe3 peopo DA u
cepenuny pedpa BC. byner i1 ma0ckocTh ceueHus INIOCKOCThbI0 CUMMETPUH TeTpadipa?

CeueHue MpaBUILHOTO OKTA3Pa, MIIOCKOCTh KOTOPOTO SIBJSIETCS MIIOCKOCTHI0 CHMMETPUU

OKTadJlpa, MMeeT miomaas S. HaliquTe miomaas moBepXHOCTH OKTadApa.

Bapuanr 3

[Tnomane ceuenus npaBuibHOTrO TeTpadapa DABC, npoxoasmiero yepes pedpo AC u cepenuny pedpa
DB, pasna 9 2 cM?. MaiiauTe momas MOIHON HOBEPXHOCTH TETPAdIPa.

[Toctpoiite ceuenne kyba ABCDA1B1C1D1, npoxonsiero yepes Bepmuny A u cepenuny pedep A1B1
u B1C1. Bynet v miockocTh CHMMETPHH JTAHHOTO CEYCHHS TNIOCKOCTHIO CHMMETPHH KyOa?

Cepenunbl pedep MPaBWIIBHOTO TETpadpa SBISIOTCS BEPIIMHAME MPABHILHOTO OKTadapa . Haiiaure
TUTOIIAb TOBEPXHOCTH OKTAd/pa, €CIIM BBICOTA TeTpadipa paBHa H.

Bpems BoinosiHenusi: 50 MuH

BueaynuTopHasi camocTosiTesibHasi padora cryaeHTa Ne36 BrinonHeHre HHAUBUIYAIbHOIO IIPOEKTA HA
temy «llomynpaBuiibHbIE MHOTOTPAaHHUKI.

IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIE IOKA3aTeJIN OLEHKH
pe3yjabrara

Ouenka (K0,1-BO
0aJ1710B)

- JleMOHCTpanus: MHTEpeca K CBOEH
MpoeCcCuu ¢ TMOMOIIBIO CHCTEMBI
3HaHUH, TMOJYyYEHHbIX B MEPUOJI
o0y4yeHMs, B TIEPBYI0 O4Yepelp,
IpaMOTHOTO UCIIOJIb30BAaHUS
MaTeMaTHYeCKUX  METOAO0B s
pereHust mpohecCHOHAIBHBIX 3a]1a4

0,5

- JleMoHcTpamusi ~ CIOCOOHOCTH
MNPUMCHATE OCHOBHBIC YHCJICHHBIC
MCTOABI pCHICHUA MPUKIIAAHBIX 3aaa4

0,5

3a BCPHO BBIIIOJIHCHHOC 3aIaHUC BBICTABJISICTCA 1 Gamn

3a HEBEPHO BHINOJIHEHHOE 331aHue BbICTaBisieTcs 0 Oaos

Tema 7.5 Ilosepxnocmu spawenus. Tera epawenus. L{ununop u kouyc.

IIpakTuyeckoe 3axanue Ne 77 k reme [loBepxHocTu Bpamenus. Tena Bpamenus. Llunuaap v KoHyC.
Junaktudeckue enmHunbl: [loBepxHoctu BpameHus. Tena BpameHus.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH
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OcHOBHBbIE TOKA3aTeJH OLIEHKH Onenka (Ko0J-BO
pe3yJbTara 0a/1J10B)

- JleMoHCTpaIusi HUHTEpeca K CBOCH 0,5
npodeccud ¢ TOMOMIBIO CHUCTEMBI
3HaHUM, IIOJIYYCHHBIX B IIEPUOJ
oOydYeHus, B TIEPBYIO Ouepelb,
PaMOTHOTO UCIIOJIb30BAHUSI
MaTeMaTH4YeCKUX  METOIOB  JUIs
petieHus npoeCCHOHABHBIX 33134

- JleMoHcTpamusi ~ CIIOCOOHOCTH 0,5
MNPUMCHATH OCHOBHBIC YHCJICHHLIC
MCTOJbI pCHICHUA MPUKIIAAHBIX 3aaa4

3a BEpHO BBIIIOJHEHHOE 33aJJaHHe BbIcTaBiseTcs 1 6amn
3a HeBepHO BHINOJIHEHHOE 3a1aHue BoicTaBisiercs 0 6amio Teker

3aaHus

Bapnanr 1

1. OceBoe cedeHue MUIMHAPA — KBaJpParT, IUIONIAlb OCHOBAHUS IIIHHApa paHa 16 O cM?.
Haitgure nnomaas NOBEpXHOCTH UUIIMHIPA.
2. Bricota koHyca paBHa 6 cM, yroJ IpH BepLIMHe oceBoro ceueHus paseH 120°. Haiinure:
a) TUIOIIAb CEYCHUS KOHYCA TUIOCKOCTHIO, TIPOXOISIIEH Yepe3 [Be 00pas3yIonre, yroil MexIy
koTopeiMu 30°;

0) oI b OOKOBOW TOBEPXHOCTH KOHYCA.

Bapuanr 2

1. OceBoec ceucHuUe OUJINHApAa — KBaJpar, AHAroHajJlb KOTOPOTO 4 cwm. Haligute niomans
MMOBCPXHOCTHU HUIIMH/PA.

2. Paamyc ocHOBaHHUs KOHYyca paBeH 6 cM, a 00pa3yrollasi HakJOHEHa K MIOCKOCTH OCHOBAHUS O]
yriom 30°. Haligure:

a) IUIOIA/b CeYEHHUS KOHYCa IUIOCKOCTRIO, MPOXOIAIIEH uepe3 JBe 00pa3yrolue, yrojl MexIy
KoTopeIMH 60°;

0) mtomaap 60KOBOM MOBEPXHOCTH KOHYCA.

Bpems Boimosanennsi: 30 MuH

IIpakTuyeckoe 3aganue Ne 78 x teme IloBepxHocTn Bpamenus. Tena Bpamenns. Hunmuaap u
KOHYC.

JAupakTudeckue enmHuNbl: [{[UmuHap 1 KOHYC.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHBIE OKA3aTeJH OLIEHKH Onenka (Ko0J-BO
pe3yabrara 0aJ1710B)
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- JleMOHCTpanusi MHTEpeca K CBOEU 0,5
npoecCuu ¢ TOMOIIBI CHUCTEMBI
3HAHUW, TIOJYYEHHBIX B MEPHOJ
oOyueHusi, B TMEPBYI oOdYepelb,
IrPaMOTHOTO UCIIOJIb30BaHUS
MaTEeMaTHYeCKUX  METOJOB IS
pelieHus npodeccuoHanbHbIX 3a71a4

- JleMoHcTpanus CIIOCOOHOCTH 0,5
MPUMEHATh OCHOBHBIE YHCIJICHHBIE
METO/bI PEIICHHS TPHUKJIAIHBIX 33729

3a BCPHO BBIINIOJIHEHHOC 3a1aHUEC BBICTABIIACTCSA 1 6ann
3a HEBCPHO BBINIOJIHEHHOC 3a1aHNEC BBICTABIISCTCSA 0 6annoB

TexcT 3apanus

3aganue 1. [luaronans pazBepTku OOKOBOM MOBEPXHOCTH LIMJIMH]IPA COCTABIISET CO CTOPOHOM OCHOBAHUS
pa3BepTKu yroia ¢. Haiinure yron Mexxy JuaroHaiblo OCEBOTO CEUEHUS U INIOCKOCThIO OCHOBAHMUS.

3ananme 2. Yepes 0Opa3yrouyro LIUIMH]PA IPOBEJECHO JiBa CEUEHMsI, U3 KOTOPBIX 0HO oceBoe. [1nomans
MeHBIIEro U3 ceueHuii paBHa Q. YTon Mexay miIockocTamu cedenuil pasno 60°. Haiimute miomans
OCEBOr'0 CEYEHHUS.

3aganue 3. ABCD u EFKL — nBa B3auMHO neprneHUKYISPHBIX OCEBBIX CEUEHMS HWIMHIPA, TpudeM AD
1 EL — auamerps oxHOro ocHoBaHus. M — cepeuna obpasymommeii AB, ML LAC. ITnomans oceBoro
ceueHus paBHa 4. Haiitu muiomniaib NOBEpXHOCTH LIMJIMHAPA.

Bpems BoinosiHeHus: 50 MuH.

BueaynuTopHasi camocrositesqibHasi padora cryaeHta Ne37 IloctpoeHne OCEBBIX CEUEHUH U CEUEHUH,
MapaJuIebHbIX OCHOBAHUIO KOHYCA U LWJIMH/PA.

Ilepeyennb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHbIE MOKA3aTeIU OLEHKH OneHka (K0,1-BO
pe3yJibTaTa 0a.,1710B)
- JleMoHCTpanusi HHTEpeca K CBOEH 0,5

npodeccuu ¢ TOMOIIBIO CHUCTEMBI
3HAaHW#, TOJNYYCHHBIX B TMEPUOJ
oOy4YeHHs, B TIEPBYIO O4Yepelb,
IpPaMOTHOTO UCTIOJIb30BaHUS
MaAaTEMATHUYCCKUX METOOOB JJIS
pelieHus npodeccuoHanbHBIX 3a7a4

- JleMoHcTpamusi ~ CIIOCOOHOCTH 0,5
MPUMEHSTh OCHOBHBIC UHCIICHHBIC
METOJIbI PEIICHUS TPUKJIAIHBIX 337134

3a BCPHO BBIIIOJIHCHHOC 3a1aHUC BBICTABJISICTCA 1 Gamn

3a HCBCPHO BBITTIOJIHCHHOC 3aIaHUC BBICTABJISICTCS 0 6amoB

TexcT 3aganus
3apanmue 1. [Toctpoiite ceuenue napaenenuneaa mioCKOCThIO, Mpoxosauieit uepe3 Touku E u P u
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NapaJuICIbHO MPSMOH a.

3ananme 2. [loctpoiite ceuenue Terpasapa DABC minockoctslo, mpoxosiein yepe3 Touku P, M u K, rae
PeAD, MeDB, KeBC, npuuem AP=PD u DM=MB.

3apanue 3. J[an ky0, peOpo KOTOPOro paBHO 4 CM. JMAaroHaIu OCHOBaHUM nepecekarorcs B Touka O u O1.
P — cepenuna AD, T — cepenuna CD. I[TocTpoiiTe ceueHue napajienenuena miocKOCThI0, IPOXoAsauieH
yepes Toukd P u T u cepenuny orpeska OO1. Haitgure momanb cedeHus.

Tema 7.6 Llap u cghepa. Bzaummnoe pacnonosicenue niockocmu u wapa. Kacamenvras niockocms K cgepe.
IpakTuyeckoe 3axanue Ne 79 x teme Illap u chepa. BzammHoe pacmnosiokeHHE IIOCKOCTH M IIapa.
KacarenbHast miaockocTs K cgepe.
Junakruyeckue enuHunbl: [ap u cdhepa. Bzaumuoe pacnonoxenue miockoctu u mapa. Kacarenpnas

IJIOCKOCTH K cdepe.

IlepeyeHb 00bEeKTOB KOHTPOJISI M OIIEHKH

OCHOBHBIE OKA3aTeJIH OLeHKH Ouenka (KoJ-BO
pe3yjabTara 0aJ1710B)
- JlemMoHCTpanusi UHTEpeca K CBOEH 0,5

npodeccuu ¢ TOMOIIBIO CHUCTEMBI
3HAaHU#, TOJYYCHHBIX B TMEPUOJ
oOy4eHHs, B TIEPBYIO O4YepeIb,
IpPaMOTHOTO UCTIOJIb30BaHUS
MaTeMaTHYECKUX  METOJOB  JJIs
peteHus Mpo(heCCHOHABHBIX 3a1a4

- JlemoHcTpamusi ~ cOCOOHOCTH 0,5
NPUMEHSITh OCHOBHBIC YHCIJICHHBIC
METO/IbI PEIICHHsI TPUKIIAIHBIX 3a/1a4

3a BCPHO BBIIIOJIHCHHOC 3aIaHUC BBICTABIISICTCA 1 Gamn
3a HEBCPHO BBIIIOJIHCHHOC 3a1aHUC BBICTABIISICTCS 0 6amoB

TekcT 3agaHuA
Bapnanr 1
1. CeueHue mapa mioniaablo 5§ = 16wem® HaXOMMUTCA HA paccTostHUM 3 cM OT IIEHTpa Iiapa.

HaiinuTe momanb €ro moBepXHOCTH.

2. Jano: map, AC = d, ZBAO = 45° Haiitu: ~ ces.

Bapuanr 2
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1. K cdepe ¢ § = 64mecm” npoBeeHa KacaTenbHas II0CKOCTh. KpoTyaiiiiee paccTosiHue 0T
TOYKHU A, JIeKaIlel B 3TOU TIIOCKOCTH, A0 JaHHOU cdepbl paBHO 1 cM. Halitu pacctosiHre OT Touku A 110

TOYKH KaCaHHsA C(l)epbl C IINIOCKOCTBIO.

2. Jlano: map, £BAO =30°, S, =75 cM® Hajiru AC.

Bapwuant 3
1. JIBa B3aMHO NEPIICHIUKYISIPHBIX CeueHUs chepbl paBHOYIAICHBI OT e¢ eHTpa. [Ipu 3Tom neHTp

cepbl HAXOAUTCS HAa PACCTOSTHUU 4V 2 ¢cM OT 00IIei XOpIbI 3TUX CeUeHH, paBHOM 6 cM. Haligure
I0Maab chepsl.

2. Jlano: map, Comp.ces = 57 oy, £BA0 = 60° Hajiy: AC.

Bpems Bbinosnenus: 20 MuH

IIpakTuyeckoe 3aganue Ne 80 x treme Illap u chepa. BzaumHoe pacmonoxeHne mI0CKOCTH |

mapa. KacatenbHas IiockocTs K cdepe.

JAupakTuyeckne eqUHUIBI: B3anMHoe pacnono)keHue miocKocT U mapa. KacatenbHas
IJIOCKOCTH K cdepe.

IlepeyeHb 00bEeKTOB KOHTPOJISI U OLIEHKHU

OCHOBHBIE OKA3aTeIH OLeHKH Ouenka (KoJ-BO
pe3yjabTara 0aJ1710B)
- JleMoHCTpaIusi MHTEpeca K CBOCH 0,5

npodeccuu ¢ TOMOIIBIO CHUCTEMBI
3HAaHU#, TOJYYCHHBIX B TMEPUOJ
oOy4yeHHs, B TIEPBYIO O4Yepelb,
IpPaMOTHOTO UCTIOJIb30BaHUS
MaTeMaTHYECKUX  METOJOB  JJIs
peteHust Mpo(heCCHOHABHBIX 3a1a4

- JlemoHcTpamusi ~ CIOCOOHOCTH 0,5
MNPUMCHATE OCHOBHBIC YHMCJICHHBIC
METO/IbI PEeIICHHsI TPUKIIAIHBIX 3a/1a4

3a BCPHO BBIIIOJIHCHHOC 3aIaHUC BBICTABIISICTCA 1 Gamn
3a HEBCPHO BBIIIOJIHCHHOC 3a1aHUC BBICTABIISICTCS 0 6amoB

TekcT 3aaauus

3ananue 1. Panuyc chepsi pasen 112 cm. Touka, nexxarias Ha TUIOCKOCTH, KacaTeIbHOM K cepe, yaaneHa
OT TOYKH KacaHud Ha 15 cm. Haligute pacctosiHue ot 3TON TOUKM A0 Onmkaiiei K Hell TOUKH cdepsl.
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3aganue 2. Bce ctoponsl Tpeyronpauka ABC kacarotcest chepsl paauyca 5 cMm. Haliaure paccTossHEE OT LIEHTpa
cdepsl 10 TIOCKOCTH TpeyroibHuKa, eciiu AB=13cm, BC=14cMm, CA=15¢cMm

Bpems Bpinosnennsi: 40 MuH.

Tema 7.7 Obvemvl ceomempuyeckux mei.

IIpakTuyeckoe 3axanue Ne 82 k reme OO0beMbI reoMeTpuuecKuX Tel. JAuaakTudeckue

€¢ANHUIbI: O0BeM IrCOMCTPUYICCKOI'O TCJIa.

IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIE TOKA3ATEJIHN OLEHKU
pe3yJbTara

Ouenka (KoJ-BO
0aJLi10B)

- JleMoHCTpamusi UHTEpeca K CBOEH
npodeccun ¢ MOMOIIBIO CHUCTEMBI
3HAHUW, TOJNIYYEHHBIX B TEPUOJ
oOyueHus, B TMEPBYIO OYEpelb,
rPaMOTHOTO UCIIOJIb30BaHUs
MareMaTUYeCKUX  METOAOB s
penieHus nmpodeccuoHanbHbIX 3a71a4

0,5

- JlemoHcTpanusi  CIOCOOHOCTH
MNPUMCEHATL OCHOBHBIC YHMCJIICHHBIC
METO/IbI PEeIIeHUs MPUKIATHBIX 3a/1a4

0,5

3a BCPHO BBIIIOJIHCHHOC 3aIaHUC BBICTABIISICTCA 1 Gamn

3a HEBCPHO BBIIIOJIHCHHOC 3aJaHUEC BbICTABJISACTCA 0 6amnoB TekcT

3ajaHus

Bapuanr 1

1. W3mepeHus npsMOYrojpbHOrO Napajenenumnena passsl 2,5 cMm, 5 ¢cM u 5 cm. Haiigure

pebpo kyba, 00beM KOTOPOTo B /iBa pa3a 0oJblle 00beMa JaHHOTO MapauiesenuIeaa.

2. Haiinure o6bem npsimoit mpusmbl ABCA1B1C1, eciiu 0 ACB = 90°, 0 BAC = 30°, AB = q,

CB = BB1.
Bapuanr 2

1. W3mepenus npsMOYToJIbHOTO Mapajuiesenumneia paBuel 2 cM, 6 cM 1 6 cM. Haiinute peOpo

Ky6a, 00BeM KOTOpPOr'o B TpH pasa OoJibllIe 0O0BEMa AAHHOTO IapaJuICJICTINIICAA.
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2. Haiigure o6wem npsmoit mpusmel ABCA1B1Cy, ecmu 0 ACB =90°, AB = BB1=a, AC = CB.
Bapmuanr 3

1. Anodema nmpaBuiIbHOUN TPEYTrOIbHON MUPAMHIBI paBHA 4 CM, a ABYTPAHHBIN YToJl IPH
ocHOBaHMM paBeH 60°. Halimure 00beM MUpaMu/IbI.

2. B mummanp Bnucana mpusma. OCHOBAaHUEM TPHU3MBI CIYKUT MPSIMOYTOJBHBIA TPEYTOJIBHHK,
KaTeT KOTOPOTro paBeH 2a, a mpuieKamuii yros paseH 60°. [[uaronanb 6omblieii 00KoBOW TpaHu
MIPU3MBI COCTABIISIET C IUIOCKOCTHIO €€ OCHOBaHUs yroi B 45°. Haiinure o0beM nuIMHIpA.

Bapuanr 4

1. BokoBoe pebpo npaBUILHOM TPEYrOIbHONW MUPAMUIBI PABHO 6 CM U COCTABIISIET C
IJIOCKOCTBIO OCHOBaHUs yroi B 60°. Haiinure o0bemM nupamMuabl.

2. B konyc Bmucana nupamuja. OCHOBaHHEM NHUPAMUIbI CIY>KUT MPSMOYTOJbHBIA TPEYrOJbHUK,
KaTeT KOTOPOro paBeH 2a, a mpuiexaiuii yroia paset 30°. bokoBas rpaHb THUpaMUIbl, TPOXOASAIIAST
4yepes JaHHBIA KaTeT, COCTABIISAET C TNIOCKOCThEO OCHOBAHHS YTOJ B
45°. Haiigute 00beM KOHYycCA.

Bpems BoinosiHenusi: 30 MuH

IIpakTuyeckoe 3axanue Ne 83 k reme OO0beMbI reoMeTpruuecKuX Tel. JAuaakTudeckue
equHUIbl: OOBEM ITPU3MBI, TUPAMUIBI.

IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIE IOKA3aTeJIN OLEHKH Ouenka (K0,1-BO
pe3yJbTara 0aJ1710B)
- JleMoHCTpanusi HHTEpeca K CBOEH 0,5

npodeccuu ¢ TOMOIIBIO CHUCTEMBI
3HAaHW#, TOJYYCHHBIX B TMEPUOJ
oOy4yeHHs, B TIEPBYIO O4YepeIb,
IpPaMOTHOTO UCTIOJIb30BaHUS
MaTeMaTHYECKUX  METOJOB  JJIs
peteHus Mpo(heCCHOHABHBIX 3a1a4

- JlemoHcTpamusi ~ cOCOOHOCTH 0,5
NPUMEHSITh OCHOBHBIC YHCJICHHBIC
METO/IbI PEIICHHsI TPUKIIAIHBIX 3a/1a4

3a BepHO BBINIOJHEHHOE 33aJJaHKe BhIcTaBisgeTcs 1 6amn
3a HEeBEpHO BHINOJIHEHHOE 33/1aHue BICTaBisieTcs 0 Oanios
Tekcer 3apanus
3apanue 1. OTBETUTH Ha TaHHBIE BOIIPOCHI.

1) Bo ckonbko pa3 yBennuutces o0beM nupaMusl (puc 1), eciiu ee BHICOTY YBEITMUYHTD B YEThIpe pa3a’?
2) Bo ckoibpKko pa3 yBenHuUTCS IIOMIAAb MIOBEPXHOCTH MUpaMu bl (puc 1), ecimm Bce ee pedpa
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YBEIUYUTh B 2 B ¢ paza? (puc.l)
3) B MPaBUJILHOMN SABC TPEyrojibHOW mnupamuae (puc 2)  MeIuaHbl
TOYKE 'PSOGTJGM OCHOBaHUSA ~ ' mepecekaroTcss B mupammiasl paseH 1, . Haiimure

miouiaas TpeyronbHuka ABC.

A B
C
(puc 2)
4) Haiinute o00beM mHororpanuuka, “pépifmdamfi #xeéroporo
ABCDEFA,B,C,D,E; Fy y y
SIBIISTEOTCS TOYKH , 5 5 s>, MPABUIBHOM IECTUYTOJIBHOMN MPU3MBI
1 19
, o | | OCHOBAHUs KOTOPOii paBHa 4,
<o DX
| |
A | 5 I
zl D
If ______ __\\
A
- \\ o
4 B
a 0okoBOEe pedpo paBHO
3.
5) O6bem kybOa paBeH 132. Haliaute 00beM 4eThIpEeXyrojabHOM MUpaMU/Iibl, OCHOBAHUEM KOTOPOM

1
I
I
T
I
I
'
I

SBIIETCS TpaHb Ky0a, a BEpUIMHOMN - IIEHTpP Ky0a. L

6) Uepe3 CpemHIO JMHUIO OCHOBAaHUS TPEYTONBHON NPHU3MBI MPOBEACHA TUIOCKOCTH, IMapajuieibHast
6okxoBOoMy pedpy. OObeM OTCeueHHON TPEeYrojibHOW Mpu3Mbl paBeH 23,5. Haiiagute oO0beM nMCXoaHOM
MIPU3MBI.

Bpemst BoinosiHenusi: 45 MUH.

IIpakTnuyeckoe 3axanue Ne 84 k reme OO0beMbl reoMeTpHUecKUX Tell. J{ugakTuyeckue
equHunbl: O0BEM TUIUHIPA, KOHYCA, IIapa.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHBIE OKA3aTeJH OLIEHKH Ounenka (K0J-BO
pe3yabrara 0aJ1J10B)
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- JleMOHCTpanusi MHTEpeca K CBOEH 0,5
npoecCuu ¢ TMOMOIIBIO CHUCTEMBI
3HAHUW, TOJNIYYEHHBIX B IEPUOJ
oOyueHus, B TEPBYIO OYEpElb,
rPaMOTHOTO UCIOJIb30BaHUs
MaTEeMaTHYeCKUX  METOAOB s
pelieHus npodeccuoHanbHBIX 3a7a4

- JemoHcTpanus CIIOCOOHOCTH 0,5
MPUMEHATh OCHOBHBIC YHCIICHHBIC
METO/IbI PEIICHUSI PUKIIATHBIX 3a/1a4

3a BepHO BBINIOJIHEHHOE 3aJJaHUE BhICTaBisieTcs 1 6amn

3a HeBepHO BBINOJIHEHHOE 3a7aHue BoicTaBisiercs 0 6amioB Teker
3aaHus

1) CeueHne UMIMHIPA, MApAIENbHOE Er0 OCH, OTCEKAET OT OKPYKHOCTH OocHoBaHMs ayry 120°.
Pannyc ocHoBaHuMsI LUIUHApPA paBeH R, a yron mMexay JuaroHajibl0 CEYCHHS U OCBhIO LIMJIMHIpA
paBeH 30°. Haiigure 00bEM HWIMHAPA.

2) Uepes BepmMHY KOHyca MpOBEAEHA IUIOCKOCTh moA yraoM 60° K IIOCKOCTH OCHOBaHMS H
TIepeceKarolas OCHOBaHHUE IO XopJe, crarupaoiei 1yry 60°. Bricora konyca pasra 4,3. Haiiure
00BEM KOHYCA.

3) Oo6pasyromas KoHyca paBHa 10, a moriaas ero 00KoBoi moBepxHocty paBHa 60 7. Haiiti 00beM
BIIMCAHHOTO B KOHYC IIapa.
Bpems Bpinosnenusi: 20 MuH.
Tema 7.8 Ilnowaows nosepxnocmeii 2eomempuieckux mei

IMpakTuyeckoe 3axanue Ne 85 k treme [Inomane NOBEpXHOCTEN TEOMETPUUECKHUX TEIL.

JAunaxkTudeckne exuHunbl: [lnomane nopepxHoctu reomeTpuueckoro tena. [lnomans
MOBEPXHOCTH MIPU3MBI U THPAMUIBI

IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIE OKA3aTeJIN OLEHKH Ouenka (K0,1-BO
pe3yJbTara 0aJ1710B)
- JleMoHCTpaIusi MHTEpeca K CBOCH 0,5

npoecCuu ¢ TMOMOIIBIO CHUCTEMBI
3HaHWH, TOJNYYCHHBIX B TEPUOJ
oOyueHusi, B TEpPBYIO OYEpE.b,
rpaMOTHOTO WCTIOJTb30BaHUS
MaTeMaTHYeCKUX  METOAOB  JUIs
peteHust mpodecCUOHANBHBIX 3a1a4

- JleMoHCTpamusi ~ CIIOCOOHOCTH 0,5
HpI/IMeHﬂTB OCHOBHBIC YHUCJIICHHBIC
METOABI peH_IeHI/Iﬂ HpI/IKJ'Ia}IHBIX 3aga4
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3a BepHO BBINIOJHEHHOE 3a/laHue BbIcTaBisiercs | Gamn 3a
HEBEPHO BBIMOJIHEHHOE 33/1aHue BhIcTaBisieTcst 0 Oansios

Texkcr 3aganus
Bapuanr 1

1. CropoHa NpaBWIBHOW TPEYroJbHOM MHpaMUIbl paBHA 3CM, a Yroil MEXIAy TIpaHbl0 H
OCHOBaHHeM nupamuabl paBeH 450.Haiiaure miomma e moHONW MOBEPXHOCTH MTUPAMUJIBI.

2. OcHoBaHHE TIPAMOM MPU3MBI — pOMO co cTopoHoi 12¢cm u yriom 600.MeHbiias guaroHaib
npu3Mbl paBHa 13cm. Halimure miomaas O0KOBOM MOBEPXHOCTH MPU3MBL. BapuanTt 2

1. OcHoBaHHE NMPSMOKM TPU3MBI — pOMO ¢ MEHBIIICH JuaroHanbio ScM u yriaom 1200. Menbimas
JIUaroHalib Mpu3Mbl 00pasyet yrou 450 ¢ miockocThio ocHOBaHMS. Haiiaute miomanas 60KoBOM
MOBEPXHOCTHU MTPU3MBI.

2. BolicoTa ocHOBaHUS TPaBUWIIbHOM TPEYroJbHOM MUpaMHIbl paBHA 3CM, @ YIOJl MEXKIY
OOKOBOH I'paHbIO U OCHOBaHMEM Iupamu bl paBeH 450. Haliaure muiomnaae nNoaHOM MOBEPXHOCTU
nupaMmuel. Bapuanr 3

1. BoicoTa mpaBuiIbHONW UYETHIPEXYTOJIBHOM MUpaMHibl paBHAa 8CM, CTOPOHA €€ OCHOBaHHS 12cM.
Beraucnure mmmHy 60K0BOTO pedpa mupaMuabl U IUIOMIAs OOKOBOI MOBEPXHOCTH MUPAMUJIBI.
2. BricoTa mpaBmiIbHOM YeThIpexyronbHoi npu3msbl paBHa 10cM. CTopoHa OCHOBaHMSI IPU3MBbI

paBHa 12cM. BeruncnuTe mioma s NOJHOW MOBEPXHOCTU IPU3MBI.
Bpems BoinosiHenusi: 30 MuH

IpakTuyeckoe 3axanue Ne 86 k reme [nomanb noBepXHOCTEN F€OMETPUUECKUX TEII.
JAunakTudeckne exuHunbl: [lomans moBepxHOCTH HMJIMHIPA, KOHYCA U 11apa.

ITepedyenb 00BEKTOB KOHTPOJISI M OLCHKH

OcCHOBHBIE IOKA3aTeIH OLEHKH Onenka (K0.1-B0O
pe3yJbTara 0a.1710B)
- JleMoHCTpanusi HHTEpeca K CBOEH 0,5

npodeccuu ¢ TOMOIIBIO CHUCTEMBI
3HAaHW#, TMOJYYCHHBIX B TMEPUOJ
oOy4eHHs, B TIEPBYIO O4YepeIb,
rpaMOTHOTO HUCITIOJIB30BAaHUA
MaTEMATHYCCKUX METOAO0B JJISL
pelieHus npodeccuoHanbHBIX 3a1a4

- JleMoHcTpamusi ~ CIIOCOOHOCTH 0,5
MPUMEHSITh OCHOBHBIC UHUCIICHHbBIE
METOJIbI PEIICHUS TPUKJIAIHBIX 337134

3a BCPHO BBLITTIOJIHCHHOC 3aaHUC BBICTABJISACTCA 1 Gamr 3a
HEBCPHO BBINTOJIHEHHOC 3a/IaHUC BBICTABJIACTCA 0 6annoB

TekcT 3agaHusA
Bapuanr 1
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1. OcHoBaHus NpsSMOI IPU3MBI — pOMO CO CTOPOHOM 5 cM U TynbIM yriiom 120°. bokoBas
HOBEPXHOCTH NPU3MBI UMeeT mromans 240 cm?. Haiimure miomans cedeHus MPU3MEI,
MIPOXOJIANIETO Yyepe3 O0KOBOE peOpPOo M MEHBIIYIO JUAroHallb OCHOBAHUS.

2. CtopoHa mpaBHILHON TPEYTOJIBHOM MUpaMuIsl paBHa 6 cM, a Beicota V 13 cm. Haiinure miomians

OOKOBOI TTOBEPXHOCTH NMUPAMUJIBI.

Bapuant 2
1. OcHoBanue npsiMoi IPU3MbI — poMO € OCTpBIM yriioMm 60°. bokoBoe pedpo npusmsl paBHo 10 cMm, a
mIomans 60koBoi nosepxuoctu 240 cm?. HaiiauTe miomans ceueHus MPU3MBI, IIPOXOIAIIET0
yepe3 60koBoe peOpO U MEHBILYIO IUAarOHaIb OCHOBAHUSI.

2. BokoBoe peOpo NpaBUIILHON TPEYTOABHOM MUpaMUIBI PaBHO 5 ¢M, a BeicoTa V 13 cm. Halinure

IJ1o0maab OOKOBOM IMOBEPXHOCTHU IMKUpaMUBbI.

BapuanT 3
1. OcHoBanme mpsiMmoro mnapamienenunena — pomO. Haiiaure mmomans OOKOBOW TOBEPXHOCTH
napajuieJenuIe/1a, €Civ MIomaay ero JuaroaibHbeix ceuenuit P u Q.

—

2. OcHoBaHue IMUpaMu bl HpHMOYI‘OJ'ILHHﬁ TPEYTrOJIbHUK C KATCTOM 43cmu MIPOTUBOJICI)KAIIUM YTIIOM
60°. Bce O0KOBEIE pe6pa nUupaMuJbl HAKJIOHCHBI K INIOCKOCTH OCHOBAHUSA 1IOJ YI'JIOM

45°, Haiinure mommaab 00KOBOW MOBEPXHOCTH MHUPAMHU/IBI.

Bapuanr 4
1. JluaroHanbpHOE ce€UYeHHE MPAaBUIBLHOM YETHIPEXYTOJIbHOM MpU3MbI BMeeT Tuiomans Q. Haiinure
ionaab 60KOBOW MOBEPXHOCTH MPU3MBI.
2. OcHoBaHHE MUPAMHUJIBI — IPSIMOYTOJIBHBIN TPEYTOJIBHUK C OCTPHIM yriioM 30° . BeicoTa mupaMubl
paBHa 4 cM 1 00pa3yeT co BceMHu OOKOBBIMU pebpamu yriibl 45°. Haiinure momaas 60K0BOM
MMOBEPXHOCTU MTUPAMHU/IBI.

Bpems Bbinosinenus: 30 MmuH

BueaynnropHasi camocrositesibHas padora crygenta Ne40 CocraBieHue cioBapsi OCHOBHBIX MOHITHH
o TeMe «IInomaau u 06beMbl FEOMETPUUECKHX TEID.

ITepedyenb 00BEKTOB KOHTPOJISI M OLCHKH

OCHOBHbIE OKA3aTeJIN OLEHKH Onenka (KoJ-B0O
pe3yJbTara 0a/10B)
- JleMoHCTpaIusi HHTEpeca K CBOCH 0,5

npodeccCuu ¢ TMOMOIIBIO CHUCTEMBI
3HaHWH, TOJNyYEHHBIX B TMEPUOJ
oOyueHus, B TEpPBYI0 OYEpE.b,
rpaMOTHOTO WCTIOJTb30BaHUS
MaTeMaTHYeCKUX  METONOB IS
pemeHust MpoeCCHOHATTBHBIX 33124

- JleMoHcTpauusi  CIOCOOHOCTH 0,5
NPUMEHSATh OCHOBHBIC YHCJICHHBIC
MCTOJBI pCHICHUA MPUKIIAAHBIX 3aaa4
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3a BepHO BBINIOJHEHHOE 3a/laHue BbIcTaBisiercs | Gamn 3a
HEBEPHO BBINOJIHEHHOE 331aHue BbICcTaBisieTcs 0 Ganios

TexcT 3apanus
TEJNA BPALLUEHUA

OBBEM | nnowadb MOBEPXHOCTU
Cx D L
V = nR2h S = 2S80cu + Ssox = 174 __1_S -h
. = 3 ocu
< "% R — papuyc ocHoBaHHA = 2nR* + 2nRh R
ununnHAp h — BbicoTa KOHYC

S = Soen + Ssox = TR? + mRL
L — oGpazyiouas

L= /TR

V =znR? S = 47R?

Monayas 8. [Ipou3BoaHAasA U ee NPUJIOKEHUS
Tema 8.1 Iousamue npouzsoonoi. Beiuucnenue npouzeo0Hvix

IIpakTnueckoe 3aganue Ne 87 k reme [lonsitue nponsBoiHON. Beruncnenue npousBoanbix Augakrudyeckue
enuHuubl: [Tonarue nponsBoaHoi. [IpaBriia BEIYMCIIEHUS IPOU3BOIHBIX.

IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKHU

OCHOBHbIE II0OKA3aTEJIH OLEHKH Ounenka (K0j1-BO
pe3yjabTara 0aJ1J10B)
- OrepaTHBHOCTH TTOWCKA H 0,5

KCITOJIL30BaHUS HEOOXOINMOM

MH(OpMaLIUU JJ11 KaYECTBEHHOTO

IBBITIOJTHCHU A HpI/IéMOB U MECTOI0B

MaTeMaTUYECKOT0 CUHTE3a U aHaInu3a B

[Pa3TMYHBIX MPOodeccHoHATBHBIX

CUTYaIUsX.

- MoTHBUpOBaHHOE 0OOCHOBAHHE 0,5
BHIOOpa W TIPUMEHEHHUS OCHOBHBIX
IMOHSTHH U METOIOB MATEMATUIECKOTO
aHalu3a, JUCKPETHOW MaTeMaTHKH,
TEOpUHr BEPOATHOCTEU 51
MaTeMaTPILIeCKOfI CTAaTUCTUKU

3a BepHO BBITIOJTHEHHOE 33JIJaHUE BRICTABISICTCS 1 Oat

3a HeBEpHO BHINIOJHEHHOE 3aJjaHKe BbicTaBisiercs 0 OamioB

TexcT 3aganus
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Bapuanr 1 Haitaure

MIPOU3BOIHYIO (DYHKITHH:
flx) = ixa —x%— Tx;

1

o) =5 +7;

g(x)=2tanx
a)
b)

re_3m
c) u Berapcinre 7 ( 4 )
Bapuanr 2

Haiigure npon3BoIHYIO QYHKIIHH:

flx) = —ixa + 4x? + 2x;

o(x) = ;_:-. —10;

2

g(x) = 4ctgx y prupcure 9 [_?:]
a)
b)
c).

Bapuanr 3
Haiinure mpou3BoaHy0 GyHKIIUU:
flx) = —gxa — 4x? + 2x;
3
o(x) = = —21;
2

g(x} = 6etgx y prycmre 9 [_?]
a)
b)
C).

Bapuanr 4

Haiinure mpou3BogHy0 GyHKIIUU:
a) flx)= —éxa — 5x? + 2x;

b) @(x)==-15;

2
C) g(xj = 1|:'Ctgx I/IBI)I‘-H/ICJ'H/ITegf[:_?:] '

IIpakTuyeckoe 3aganme Ne 88 k Tteme Ilomsatue npowsBoaHOW. BrlumcieHHE NTPOU3BOIHBIX
JAunakTnyeckue eIMHULbI: Tabauia mponu3BOIHBIX 3JIEMEHTAPHBIX (PYHKIUI.

191



Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHBIE ITOKA3ATEJIHN OLIEHKH
pe3yjabTara

Onenka (K0J-BO
0aJL10B)

- OHepaTI/IBHOCTB IIOHUCKa 1
HCIIOJBb30BaHU HCO6XO,I[HMOI>1
I/IH(bOpMaI_[I/II/I JJIs1 KAUECTBEHHOI'O
BBIITOJIHCHU AL HpI/IéMOB n METOOOB
MATEMAaTHYCCKOIo CHHTE3a U aHaJIn3a
B Pa3JIMYHBIX HpO(bCCCI/IOHaJ'IBHBIX

0,5

CUTyalusx.

- MotuBupoBanHoe 00OCHOBaHHE
BHIOOpa W TPUMEHEHHUS OCHOBHBIX
MOHATHH U METOJ0B MAaTEMAaTUYECKOTO
aHalln3a, JUCKPETHOW MaTeMaTHKH,
Teopuu BEPOATHOCTEH u
MaTEeMaTHYeCKON CTaTUCTUKU

0,5

3a BCPHO BBIIIOJJHCHHOC 3a/IaHHUEC BBICTABIIACTCS 1 6amn

3a HCBCPHO BBIIIOJIHCHHOC 3a1aHUC BBICTABJIACTCA 0 6ann0B

TexcT 3agaHus

Boruncanrtn ﬂpOI/I3BOIlHI)Ie.
1.y02x305x207x04;

a) yO =3x2-5x+7; b) yO =6x2-10x+7;  ¢) yO =6x2-10x+4;

OtBeT:

2.y O x%%;

b) yO =exx. 020

a) yO=exOx0O20;

OTBeT:
arcsinx
yd —
X 3.
x O arcsinx

oyl= x1Ox? ;

4.y o o o s0e:

a) yO = 4l2xs 0 50s;

d) yO =6x-10x+7.

d) yO = x%*0x 0O

c) yO =xe*0x 020 ;20.

x O \/A—B—xzarcsin X

b)Yo= x2fO0x
V1 0O x% O xarcsin x
d)yd = X2

b) yoO = 402xs 0 500;
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O
c) yO = 24x202x3 o s50e; d)yo =8x2d2x3 o s .
d)yOd=0sin 2x .

OTtBeT:

d) yO =0 2 cosl2x O
5. yOcos?x; )Y

30.
a) yO =sinx0Ocosx;
Ortser:
b) yO =- sinxOcosx; c¢) yO = cos2xX ;
. . 2
6. yOsinO2xo30;;
yO O
a) yO=cosl2x O d) 205 .
30 ; Orser: b) yO =2cosl2x O 30 ; ¢) yO =cosl2x O
30 ;
7. yoiOxeosO:;
1 2X
yoo_
a) x*05;0mmer:  pyygo2indx2osl ;) Yoo o
7 5;
yd—
8. X3
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yO 00« yoouo yo Oo__» yo oo
a) X; b) @ c) X d) x4
OTBerT: ’ . 3
3 yd x0O°%x;

s
9. 4 —\/_E 3 13x

a)4y 000 13Xz, b) yO OO X ; coyoOd_4x; d)yDDZ\/_.

Ortser:

Bpems BoinosiHeHus: 50 MuH.

IIpakTnyeckoe 3axanue Ne 89 k treme [lonsitue nporsBoaHON. BhluncieHne npou3BOIHBIX

JAunakTudyeckue eIuMHUIbI: [IpuMeHEHHWE OCHOBHBIX DJJIEMEHTAPHBIX (DYHKIMA ©  TIpaBUI
Qg QepeHITpOBaHuSI.

IMepeyennb 00HEKTOB KOHTPOJIS M OLIEHKH

OCHOBHbBIE TOKA3aTeJIH OLeHKH Ouenka (KoJ-BO
pe3yjabrara 0aJ1710B)
- OnepaTHBHOCTH TIOWCKA H 0,5

HCIIOJIL30BaHUS HEOOXOINMOM
nH(pOPMAIINH /IS KAYECTBEHHOTO
BBITIOJIHCHU A HpI/IéMOB 1 METOJ0B
MaTeMaTU4YeCKOro CHHTE3a U aHaIu3a
B PA3IUYHBIX MPO(ECCHOHATBHBIX
chyaumlx.

- MoTuBUpOBaHHOE 0OOCHOBAHUE 0,5
BBIOOpA ¥ TPUMEHEHUST OCHOBHBIX
MOHSATUN U METOJIOB MaTEMAaTUUECKOTO
aHanu3a, JMCKPETHOM MaTEMATHKH,
TEOPUH BEPOATHOCTEN U
MaTeMaTU4eCKOU CTaTUCTUKHI

3a BepHO BBINIOJHEHHOE 3aJJaHUE BhICTaBisieTcst 1 6amn
3a HEBEpHO BHINIOJHEHHOE 3aJjaHue BbicTaBisiercs 0 OamioB

Texcr 3ananmnsa 3aganme: OtBeTuth Ha Bompockl Tect Nel Tema: «IIpousBonHble
aneMeHTapHbIX QyHKkuud. [Ipumenenue npasun xudepeHupoBanus.»

1. Haiitu npou3BoaHyt0 GyHKIIMN 5%, d ae, |:UV|:[ ,
u'v guv
/ V2
/ o' 0
[Ct) r BV&
UroV C UV g vu
pupv e 1
Ct'pxp; 2k
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000  52020xs x50 O 04 eedus;

0 20x3+4e*;
2. YCTaHOBUTH COOTBETCTBUE
3. aHOBUTH COOTBETCTBUE MEXITY
anDl
Jx
4. MIPOU3BOTHYIO

f0Ox0O 0 2sinxOcosx O3

o tgx1 O7;, 10.¢dysxnuu: y=00 1000«
o __ 02 0100200
sin X

o 2cosx Osinx;

3sinx 0O 2.
5. HaiiquTe npousBoaHyt0 GyHKIIUH

yObx7O2sinx 04

o ®O2cosx olnl
35x

ol 3535xx® OO0 22cos cos xx O4

o} 60 2cosx0O4

35X
6. Haiinute npon3BoaHyIO QYHKIIUH
o 2x0OInx0O Xlnl 2yl]2|og
o 2xInx2 Ox 1
x0Oe
o 104 o *_x 1
2 1
O
O xIn2 x

byHKIMSIMA u ux IPOU3BOIHBIMU
g 2’In2
X" clc
Omr2 o
o
0 I3
o
2In2  Haitru byHkunN

O BBIYMCIUTB NPOU3BOAHYIO JaHHOU

2

©2In“ 2

11. BeruuciuTs NTpOU3BOIHYIO JaHHOU

¢byskun: y= log 2 X

o In2

o —X

7. Haiinure npoussoanyto gynkiuu In 2 y O 3x” log sx 12. BEMUCIUTS TIPOU3BOAHYIO JAHHOM
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6 3x° byHKHH: Y= 3

21x logs x OO— o10
O In3 0 oo
¢ 603 o 01 3
OinO1
X
o 6 logs x O x7 O 3xm1
03 3
21x
3X6
— 5 5 In 1
21logsx O
In3
8. Haiinure npoussoanyio® 0 7 03In23
X
¢bynkuuun y 00
. COS X o X . X i
¢ 2x 0 7sin x 13.00 Haiitue* O cos npou3BoaHYyIO X; ¢bynkuuu e O sin x
2X  _sinx
o o Ox2 o 70ctgx © psinx0x :
2 g 70gx ° Lpcosx:
2x 0 Ox
O 2XCOS X o Inx x O cos x.2
o * —— 009nx
0 14. Haiitu npou3Boanyto GyHKIMH 6X Sin X

9. BBIMHCIUTH IPOM3BOAHYIO JaHHOH o 20X O 4€%; hynxiuu: y=2x o 24x 0O

9;
309; 3;
24X _ _
O 1x o X
o 6x30X. o 31x ;
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15.c HaittuO cos xnpoussoguyro O 30 ¢pyrxrmu sin0x 0 30 l_] 1x :

°n cosd 3sin0x 0 x 3; O; ° xmnl 3.

O 3cos x.
16. Haiitu npou3BoaHyr0 ¢yHKIMA In 3X

Bpems BoInosiHeHus: 45 MuH.

BHeaynutopHasi camocTosiTeJibHasi padora cryaenta Ne39 Hanucanue pedeparos o teme
[IpunoxkeHre mNPOU3BOJHOM B NPOM3BOACTBEHHbIX mpoueccax. IlepeyeHb 00beKTOB
KOHTPOJISAA ¥ OLICHKH

OCHOBHbBIE TOKA3aTeJIH OLeHKH Ouenka (KoJ-BO
pe3yjabrara 0aJ1710B)
- OnepaTHBHOCTH TTOWCKA H 0,5

HCIIOJIL30BaHUS HEOOXOIUMOM
nH(OPMAIIHH /IS KAYECTBEHHOTO
BBITIOJIHCHU A HpI/IéMOB 1 METOJ0B
MaTeMaTU4YeCKOro CHHTE3a U aHaIu3a
B Pa3JIMUHBIX IPO(ECCUOHATIBHBIX
CUTYaIUsX.

- MoTuBUpOBaHHOE 0OOCHOBAHUE 0,5
BBIOOpA ¥ TPUMEHEHUST OCHOBHBIX
MOHSATUN U METOJIOB MaTEMAaTUUECKOTO
aHanu3a, JMCKPETHOM MaTEMATHKH,
TEOPUH BEPOATHOCTEN U
MaTeMaTU4eCKOW CTaTUCTUKHI

3a BCPHO BBIIIOJIHCHHOC 3aIaHUC BBICTABIISICTCA 1 Gamn

3a HEBEpPHO BHINIOJIHEHHOE 3aJjaHue BbIcTaBisiercs 0 OamioB

Tema 8.2 Mexanuueckuti u 2eomempuieckuil CMblCl BPOU3BOOHOLL.

IpakTuyeckoe 3aganue Ne 90 k TeMe MexaHUYECKUN U TEOMETPUUYECKHUIN CMBICI POU3BOIHOM.

JAupakTuyeckue eqMHULbI: [ €OMETPUYECKUI CMBICT IPOU3BOIHOM.

Ilepeuenb 00bEKTOB KOHTPOJISA M OLIEHKH

OcHOBHBIE MOKA3aTEJIN OLEHKH Ouenka (k0,1-BO
pe3yJjbTara 0aJ1710B)
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- OnepaTuBHOCTh MOUCKA U 0,5
MCTIOJIB30BaHUST HEOOXOTIMOM
MHGOPMAIIMH JIJISI KAYECTBEHHOTO
BBITOJIHEHUS IPUEMOB M METOJIOB
MaTeMaTHYECKOTO CHHTE3a U aHATN3a B
Pa3IMYHBIX TPOPECCHOHATBHBIX
CUTYyallugX.

- MotuBupoBaHHOe 00OCHOBaHHE 0,5
BbIOOpa W TPUMEHEHHUS OCHOBHBIX
MOHATUI U METOJIOB MAaTEMAaTHYECKOTO
aHaiuM3a, JUCKPETHOW MaTeMaTHKH,
TEOpUHU BEPOSITHOCTEU u
MAaTeMaTUYECKON CTaTUCTHKU

3a BEpHO BBIIIOJHEHHOE 33JJaHUE BbICTaBJIsIeTCsl 1 Oamn

3a HEBEPHO BBINOIHEHHOE 3a/1aHKe BICTaBisieTcst 0 6ayuios

TexcT 3aaanus

BapuanT 1
2 i —
1. Pemmre ypasuenne f (%) g’ (x) =0 f(x) =2 —6x%,g(x) = SVX ecm
— 3
2. Touxa Bmwkercs mpamonuueiino mo  X(£) = 3t° +2t +1 3aKOHY

Haiinure ee yckopeHre B MOMEHT BpeMeHU t=2 (koopauHaTa X(t) u3MepsieTcsl B CaHTUMETpax, Bpemst t —
B CeKyHJax). Bapuant 2

1. Pemure ypaBHeHUE fllx)g'(x)=0 flx)=x°-3x%g(x)= % [x , €CIIH

— 943

2. Touka IBHXKETCS MPAMOJUHENHO IO x(f) =2t" +3t+1 3akoHy . Haiinute
€e YCKOpEHHE B MOMEHT BpeMeHH t=3 (koopauHara X(t) u3MepsieTcss B CaHTHUMETpax, Bpems t — B
cexkyHaax). Bapuanr 3

1. Pemmre ypasrenne f (x)- g'(x) =0 f(x) =27 —9x%,g(x) = % [x , ecnn

2. Touka IBMXKETCA MPAMOJIMUHENHO IO x(t) = t*+3t+1 3akoHy . Haiinure
€e YCKOpeHHE B MOMEHT BpeMeHH t=4 (koopauHaTa X(t) u3Mmepsercs B CaHTHUMETpax, Bpems t — B
CEKYHJIaX).
Bapuanr 4
1. Pemmre ypasuenne f (x)- g'(x) =0 f(x) =x>—12x%g(x) = g [x , ecom

— 443
2. Touka IBHXKETCA MPAMOJUHENHO IO x(t) = 4t7 +3t +1 3akoHy . Haiigure
€e YCKOpeHHE B MOMEHT BpeMeHHU t=5 (koopauHarta X(t) m3MepsieTcssi B CaHTHMMETpaX, Bpems t — B

cekyHzax). Bpemsi Bbinosnennsi: 20 MuH

IIpakTuyeckoe 3aganue Ne 91 k Teme MeXaHMYECKHI U TEOMETPUUYECKUI CMBICI TPOU3BOIHOM.

JAunpakTudyeckue eqMHUIbI: MEeXaHUYECKUI CMBICI POU3BOTHOM.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH
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OcHOBHBIE ITOKA3ATEJIHN OLIEHKH Onenka (Ko0J-BO
pe3yJbTara 0a/1J10B)

- OnepaTUBHOCTH MOMCKA U 0,5
KCIIOJIB30BAHMS HEOO0XO0IUMOM
MHGOpPMAIIUHY 711 KAYECTBEHHOTO
IBBITTOJIHCHU AL HpI/IéMOB U MCTOI0B
MaTeMaTUYECKOI0 CUHTE3a M aHaIu3a B
[Pa3IMYHBIX TPOPECCUOHATBHBIX
CUTYyaIHsIX.
- MortuBupoBaHHOe  O0OCHOBaHUE 0,5
BbIOOpa W TPUMEHEHHS OCHOBHBIX

MOHATUN U METOA0B MaTECMAaTHYICCKOI'O

aHaln3a, JUCKPETHOM MaTeMaTHKH,
Teopuu BEPOSATHOCTEN u
MaTEeMaTHYeCKON CTaTUCTUKU

3a BepHO BBIIIOJHEHHOE 33JJaHUE BhICTaBisieTcs 1 6amn
3a HeBepHO BHINOJIHEHHOE 3a1aHue BoicTaBisiercs 0 6amio Teker
3aaHus:

OTBeTHUTH HA BOIIPOCHI:

1. B uem cocToHT l"eOMeTpI/ILIeCKI/Iﬁ CMBICJI HpOHSBOI{HOfI? C nMeHeM KaKoro YYCHOT'O OH cBs3an?

2. B uem cocTONT MEeXaHW4YeCKUI CMHCI MPOU3BOAHOM? C YiMM UMEHEM OH CBsI3aH?

3apaum:
I 5
5 x(t) =—17+ 61+ 25
1. MarepuanbHasi TOUKa JBIKETCS MPSIMOIMHEHHO MO 3aKOHY 4 X, rae —
pAacCTOSHUE OT TOYKHU OTCYETa B METPax, I— BPEMsI B CEKYH/IaX, H3MEPEHHOE C Hayasa [BUKCHHS.
Haiinure ee ckopocts (B MeTpax B cekyHAy) B Moment I = 10 .
BpEMEHU x(t)=1"+6r—25

2. MarepuanbHasi TOUKa JBUKETCS MPSIMOJIMHEHHO 110 3aKOHY , I71€ — PACCTOSHUE OT TOUKH OTCUeTa
B METpax, — BpeMs B CEKyHJax, I/IBMérpeHHOG C Hayajia IBH)KeHUs. B kakoii MOMEHT BpeMeHH (B
CEeKYyHJIax) ee CKOpocTh Obliia paBHa 16 m/c?

5 x(t)=—t"—2t—6

3. MarepuanbHasi TOYKa JBHKETCS MPSIMOJIMHEHHO 10 3aKOHY 2 X, e —
paccTosiHUE OT TOUYKHM OTCUYETa B METpax, i— BpeMs B CEKyHJax,
U3MEpEeHHOe ¢ Havaja JBWxkeHusd. Haiinute ee ckopocTh (B t=6g,

MeTpax B CEKYH/y) B MOMEHT BpEeMEHHU x(t) = ~t*+ 51— 25
X

4. MarepuanbHas TOUKa JIBUKETCS MPSMOIMHENHO 110 3aKOHY , TIe — PACCTOSHUE OT TOUYKH OTCYETa
B METpax, i— BpeMs B CEKyHJaX, U3MEpEeHHOe C Hayaja JBMKeHus. B kakoit MOMEHT BpeMeHH (B
CEeKYyH/Iax) ee CKOPOCTh Oblia paBHa 7 M/c?

Bpems Boinosinennsi: 30 MuH.

Tema 8. 3 Uccrneoosanue gpynxkyuu ¢ nomowbio npou3eo0HouU.

199



IIpakTnueckoe 3amanme Ne 92 k Teme MccnemoBanue (YHKIMHM C TMOMOIIBIO MPOU3BOTHOM.
JunakTuyeckue eTUHUNBI: [[pru3HaKu MOHOTOHHOCTH (DYHKIIUHU, SKCTPEMYMbI () YHKITUH.

IlepeyeHb 00HEKTOB KOHTPOJISI M OLIEHKU

OCHOBHBIE MOKA3aTeJIH OLEHKH OueHka (KoJ-BO
pe3yjabTara 0aJ1710B)
- OnepaTuBHOCTb MOUCKA U 0,5

MCII0JIb30BaHUs HEOOX0IUMO
nH(OpMaLIUY AJ11 KaYeCTBEHHOTO
BBITIOJIHEHUS] TPUEMOB U METOJIOB
MaTEMaTHYECKOI0 CUHTE3a U aHaIu3a B
[Pa3TMYHBIX TPO(HECCHOHATBHBIX
CUTYyaIUsX.
-  MotuBupoBaHHOe  00OCHOBaHHE 0,5
BHIOOpa M TPUMEHEHHUS OCHOBHBIX
MOHSATUNA U METOJ0B MaTEMaTUYECKOIO
aHaIM3a, JUCKPETHOM MaTeMaTHKU,
TEOPUH BEPOSITHOCTEN U
MaTeMaTUYeCKOW CTaTUCTUKHU
3a BepHO BBINIOJHEHHOE 3a/laHue BhIcTaBisieTcs 1 Gamn 3a
HEBEPHO BHINOJIHEHHOE 33/1aHue BhICTaBisieTcst 0 OanioB

TexcT 3aganus
Bapuanr 1 1)
Haiigute kputudeckne TOUKH PYHKIIUU:

0 flx) =x* + 6x7%
flx) =2sinx —x

a.
- - _
2) Haiimute npoMexxyTKH BO3pacTaHHs U ) flao) =x dxT T ox—1 yObIBaHUS
GyHKIMY: Fx) = x—3
x—2

3) Haiimute TOuKH SKCTpeMyMa QYHKIIHH:
4) Joxaxwure, 9To GPyHKIHUS g(X) HAa MHOXKeCTBE R siBIIsieTcst Bo3pacraroiiei, eciu
glx) =2x"+4x*+3x -7

Bapuanr 2
1. Haiiaure KpuTHYECKHE TOUKH (DYHKIIMH:

g- flx)=x*—4x?-12x747
= B kil
0 f(x) = cos2x —3x+ -
Z
X
2. Haiinute npoMexxyTKH MOHOTOHHOCTH QYHKIMHU: f(X)="_

= 1 2 5 2
3. Haiinure Toukn sKcTpemMymMa QyHKITUH flx) = (x+1)"(x+ 5)

4. Jloxaxwure, 9To QpyHKIHMA g(X) HA MHOKeCTBE R sBIIsieTcs Bo3pacTarolleil yObIBaromIel) u ONpeeiInTe,
KaKoif nmenno: g(x) = 4x + sin“x
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Bapmuanr 3
1. HaiiguTe KpuTHYECKHUE TOUYKU (YHKIIUH:
o: fl)=x*-2x"-3

¥ +3x

oo fe) =77
. o — .3
2. Hccrnenyiite QyHKIHMIO M IOCTPOiiTe ee rpaduk ¥ = X~ — 3x
3. Haiinure uncio, KoTopoe B CyMMe CO CBOMM KBaJpaTOM JaBajo Obl HANMEHBIIYIO BEJTHYHHY.

-
rs

Bapuant 4
1. Haiinure npoMeXyTKUd MOHOTOHHOCTH (DYHKIIMH
_ G2,
O f(x) = x+1
0 flo=vx—x

o

y=—-:

2. HWccnenyiite GyHKIUIO U TIOCTPOiTE €€ rpaduk: 1+ x*

3. TlpencraBbTe urcio 12 B BUAEC CyMMBI IBYX, HCOTPHUIATEIBHBIX CIIAraeMbIX TaK, YTOOBI IIPOU3BEICHUE
Ky0a OJTHOTO U3 HHUX Ha YJIBOCHHOE BTOPOE OBLIO HANOOJIBIIIUM.

Bpems Bbinosinenusi: 50 MmuH

IMpakTuyeckoe 3aganue Ne 93 x teme VccnenoBanne GyHKIIUU C IIOMOIIBIO TPOU3BOTHOM.
JAunaxkTuyeckue equHunbl: Hanbonpiiee u HauMeHblee 3HaYCHUST (YHKIIMHA HAa OTPE3KE.
Ilepeuenb 00bEKTOB KOHTPOJISA M OLIEHKH

OcHOBHbIE IOKA3aTEJIH OLEHKH Onenka (K0J1-BO
pe3yJbTara 0aJ1710B)
- OnepaTUBHOCTD MOUCKA U 0,5

MCIOJIb30BaHUS HEOOXO MO
nH(pOpMaLIUU AJ11 KaYECTBEHHOTO
BBIITOJIHEHUS IPUEMOB M METOZIOB
MaTEMaTHYECKOr0 CUHTE3a U aHaIn3a
B Pa3IMUHBIX IPO(ECCUOHATBHBIX
CUTYyaLUsX.

- MoTuBupoBaHHOE 0OOCHOBaHHE 0,5
BBIOOpA M TPUMEHEHUS OCHOBHBIX
MMOHATHH U METOJ0B MaTeMaTHYECKOTO
aHanm3a, JUCKPETHON MaTeMaTUKH,
TEOPUH BEPOSITHOCTEN U
MaTeMaTUYECKON CTaTUCTHKU

3a BepHO BBINIOJIHEHHOE 33/1aHKe BbIcTaBisgercs 1 Oamr 3a
HEBEPHO BBIMOJIHEHHOE 33/1aHue BbICTaBisieTcst 0 Gansios

TexcT 3a1aHus
3aganue 1. Haiitu Hanbounbliee 1 HaMMeHblIIee 3HaYeHUE PYHKIINU:
1.y = —Tx2 + 28 Ha orpesxe [—4; —2].
2.y = x 1n x ma unrepsaie (0; 1).
3.y = 8 + 2x% — x4 pa unrepnane (-1,5; 0,5).

Bpems Bpimosnennsi: 30 MuH.
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Tema 8.4 Ilpasuno ouggpepernyuposarnus croxcHou QyHKyuu.

IIpakTuyeckoe 3amanme Ne 94 k Teme IlpaBuno muddepeHUpOoBaHUS CIOXKHOW (YHKIIHH.
JunakTudyeckue eTUHUNBI: [IpaBUIo BEIYUCICHUS TPOU3BOAHOMN CIIOKHON (PYHKIIHH

IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

OCHOBHBIE OKA3aTEJIH OLlEHKH OueHka (KoJ-BO
pe3yjabTrara 0aJ1710B)
- OnepaTuBHOCTh MOUCKA U 0,5

HCIIOJBb30BaHUA HGO6XO,I[HMOI>1
I/IH(bOpMaI_[I/II/I JJIs1 KAUECTBEHHOI'O
BBIITOJIHCHHU AL HpI/IéMOB n METOO0OB
MAaTEMATUYCCKOI'O CHHTC3a U aHaJIlu3a
B Pa3JIMYHbIX HpO(i)eCCI/IOHaJ'ILHLIX
CUTYyalluigX.

- MoTtuBupoBaHHOE 0O0CHOBaHHE 0,5
BbIOOpA M TPUMEHEHHSI OCHOBHBIX
MOHATUH U METOJ0B MaTEeMaTHYECKOTO
aHaJM3a, TUCKPETHOW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH U
MaTeMaTHYECKOW CTATUCTUKU

3a BEpHO BBHITIOJIHEHHOE 3aJIaHKUE BBICTaBIIsIeTCS 1 Gat
3a HEBEPHO BBHITIOJIHEHHOE 33J1aHKe BhIcTaBisieTcs (0 OayioB
TexcT 3aganus

Bapuanrt 1

1) HaiiauTte MpoU3BOAHbIE (DYHKIIHIA:

2) CocraBbTe ypaBHEHHE KacaTesbHOH K rpaduky GyHkuuuf(x) B TOUKE X0
Flx)==—xx, =—1
%2

3) CocraBbTe u pemmuTe ypaBHeHue: f(x) = g' (x), ecmuf(x) =(2x-1)°, g(x) = 10x +7.
4) MarepnansHas Touka ABHkeTcs mo sakomy X(t) =t° +1x(t) =t* +3t(x —  merpax, t — B

cekyHnax). OnpenenuTe CKOPOCTh TOYKH B MOMEHT, KOT1a €€ KoopinHaTa paBHa Im
1
5) Haiigure yrioBoi koA GHUIMEHT KacaTeIbHOM, MPOBEAEHHON K TpaduKy QyHKIUH g(X)=>—a-B

TOYKE C OpJMHATON paBHOI -1.
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Haiinure nponsBoanbie GyHKINN

= 4 =
a)y= 7 =t 8 VX
6) y = (x*+1) cosx
x4 3
B)y= x-1

Bapuanr 2 1)

1
2) CocraBbTe ypaBHEHHE KacaTebHOM K rpadukyf(x) B Touke X0 f(x) = (2m—1)% X0~ 1

3) Cocrasbre u pemmute ypasHenue () = —9"(x), e
f(x) = g(x),ecan f(x) = sin*xf(x) = cos’x g(x)=cosx coSf_:

4)  MarepuanbHasi TOYKa JBHKETCS 10 3aKOHY x() =5t +6t° —t°x(t) = —t* +2t - H(x

— B MeTpax, t — B cekyHaax). Onpenennure CKOpocTb TOUKH B MOMEHT, KOTrjja €€ yCKOPEHUE PaBHO

HYIIIO.

5) Haitnute ocTpblil yro, KOTOphId 00pa3yeT ¢ OChbI0 OPIUHAT KacaTelbHas K rpapuky QyHKIUU

g(x) B Touke Xo, ecimuf(x) = Vx* + 2, xo= 1.

Bpems Bbinosinenusi: 50 MmuH

IIpakTnyeckoe 3amanme Ne 95 k teme IlpaBmno muddepeHIUpoBaHUS CIOKHON (YHKITUH.
JunakTudyeckue eTUHUNBI: Ta0nuIa Mpou3BOIHBIX CIIOKHON (QYHKITHH.

Ilepeyennb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHbIE MOKA3aTeJIN OLIEHKH
pe3yJbTara

Onenka (Ko0J-BO
0a/1J10B)

- OnepaTUBHOCTh TOMCKAa W
MCTIOJIB30BAHMSI HEOO0XO0INMOM
MH(pOpMaIUU SISl KAYECTBEHHOTO

0,5

BBITTOJTHCHUA HpI/IéMOB n MCTOOOB
MATEMAaTHYCCKOro CHHTE3a U aHaJIn3a
B PAa3JIMYHBIX HpO(beCCHOHaHLHLIX
CUTYyallugXx.

- MoTuBupOBaHHOE 0OOCHOBaHHE
BbIOOpA U IPUMEHEHUS OCHOBHBIX
MOHATUI U METOJ0B MaTeMaTHYECKOTO
aHaJn3a, TUCKPETHONW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH U
MaTeMaTHYeCKOH CTaTUCTUKU

0,5

3a BCPHO BBIIIOJIHCHHOC 3aIaHUC BBICTABJISICTCA 1 Gamn

3a HCBCPHO BBITNIOJIHCHHOC 3aIaHUC BBICTABJISICTCS 0 6amoB

TexcT 3aganus
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3ananne: HaliT mpon3BOAHbIE CIEIYIOUINX CIIOKHBIX (QYHKITUI.
. y=(x*-5x+8)°
. y=(x2+6)Ix?+3 0 y=>1(x3+1)?

BpeMsl BbINOJIHeHus1: 20 MUH.
BueaynnuTopHasi camocrositesibHas padora crynenta Ne42 Pemenue M/I3 Ned4 coneprkalee 3ananus

Ha BBIYUCIICHUE TIPOU3BOIHBIX (PYHKIMA U HA MPUMEHEHHUE MPOU3BOHON K HCCIEIOBAHUIO (DYHKITUH.
IlepeyeHb 00beKTOB KOHTPOJISI U OLIEHKHU

OcHOBHbIE IOKA3aTeJH OLlEHKH Ouenka (Ko0J1-BO
pe3yJbTara 0a,1J10B)
- OnepaTHBHOCTD TIOVCKA H 0,5

HCIIOIB30BaHUI HEOOXOIUMOM
nH(OPMAIIHNH JIJIS1 KAYECTBEHHOTO
BBITIOJIHCHU A HpI/IéMOB 1 METOJI0B
MaTeMaTUYECKOT0 CUHTE3a U aHaJIM3a
B Pa3IMYHBIX TPO(ECCHOHATBHBIX
CUTYAIIUsX.

- MoTuBUpOBaHHOE 0OOCHOBAHUE 0,5
BBIOOpA M IPUMEHEHUSI OCHOBHBIX
MOHSATUN U METOJIOB MAaTEMAaTUYECKOTO
aHanu3a, JMCKPETHOM MaTEMATHKH,
TEOPUH BEPOATHOCTEN U
MaTeMaTU4eCKOU CTaTUCTUKHI

3a BCPHO BBIIIOJJHCHHOC 3a/IaHHUEC BBICTABIIACTCS 1 6amn

3a HeBEpHO BBINOJIHEHHOE 3a7aHue BbicTaBisgercs 0 6annos Teker

3aaHus

Pemenue U3 Ned coneprkaiiiee 3a1aHusi Ha BEIYUCIEHUE TPOU3BOIHBIX (DYHKIIMM M HA PUMEHEHHE
IIPOM3BOJIHOM K UCCIIEI0OBAaHUIO (DYHKIIUI.

No /i Haiinure nponsBoanyro 1-2 ,3 Hccnenyiite GyHKINIO U CXEMAaTUIHO H300pa3zuTe rpaduk
B 1 2 3
1 v=x—2 y=(x*=7)(x—3) y=2+4+3x—x°
T x+t6
2 x?—2 y=(x*+2)(x+8) y=—x°+8x% —4x
'|.‘:|'=—
- x+12
3 y=(x*=7)(x*-3) y=1+5x—x°
_ 11x+32
Y Tx+e
4 y = (x*—5)(2x — 3) y=—x+4x? —4x
-2
'|.‘:|' = —m
- x*+6
5 ,o2xT? y=(x—9)(x*-8) y =94 3x—x°
3 6
6 y=—x"+4x’—4x
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=

_xT =2 y=(x*—9)(x*—4)
Y= x—6
7 V::::—5 y=(x*=7)(x—6) y=2+7x—x*®
T x+6
8 v:x—z y = (x?—7)(10x — 3) y=—12x% +4x? — 4x
T x+6
9 y=(x"=7)(x—3) y =3+ 3x—x°
x+ 2
V=—
T x+6
10 v=3x_2 y=(x*=7)(x—3) =—x¥+9x?—x
T x+6
11 y=(x*—7)(9x*—3) y=2+9x — x?
12 v=8x—2 y=(x*=7)(x+12) = —x? 4+ 4x% — 4x
© x+10
x—12
v =
T x47
13 _xt—2 y=(x*—7)(x*—3) y=742x—x*
Ty
14 p=X=7 y=( =7 x+7) y=—x*+x?—4x
T x3+6
15 T4 y=(x2—3)(x—3) y=2+x—x?
T x2+6

Bpems Bbinosinenusi: 30 MmuH

Moayanb 9. UnTerpaJ u ero npusioxKeHus.

Tema 9.1 Ilepsoobpasnas. [Ipasuno naxoscoeHus nepeooopasHbvix.

IMpakTuyeckoe 3axanue Ne 96 k reme [lepBoobOpasnas. [IpaBmiio HaxoXKIEeHUS IEPBOOOPA3HBIX.

JAunaktudyeckne eauHuubi: [lepBoobOpasnas.

HaXO0XJICHUA nepBoo6pa3HHx.

IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIE MOKA3aTEJIN OLEHKH
pe3yJabTara

Onenka (Ko0J-BO
0aJ1710B)

- OHCpaTI/IBHOCTL IHOHCKa 1
MCITOJIB30BaHUA HCO6XOHHMOﬁ
I/IH(I)OpMaI_[I/II/I JJI1 KaA4ECTBCHHOI'O
IBBITIOJTHCHH A HpI/IéMOB 1 MCTOO0B
MAaTEMAaTHYCCKOIro CHHTE3a U aHaJIn3a B
[PA3JIMIHBIX HpO(I)eCCI/IOHaJIBHBIX
CUTyalluAgX.

0,5

- MoTuBUpOBaHHOE 0OOCHOBaHHE

0,5
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BEIOOpa W TIPUMEHEHHUS OCHOBHBIX
IMOHATUM U METOA0B MaTeMaTHUECKOTO
aHanu3a, JHUCKPETHOM MaTEMATHKH,
TEOpUHU BEPOSITHOCTEU u
MaTeMaTHUECKOH CTaTUCTHKHU

3a BEpHO BBITIOJIHEHHOE 3a/IaHKUE BBICTABIIsACTCS 1 Gat
3a HeBepHO BHITIOJHEHHOE 3aaHue BhIcTaBisiercs 0 6amion
TexcT 3aganus

BapuanT 1
1. JHoxaxwure, uto ¢pyHkuus F sBisercs nepBoobpasHoii ans pynkuuu f Ha R:
F(x) = x*—sin2x — 1, f(x) = 2x — 2cos2x

2. Haiinure o6muii Bua nepBooOpa3HbIX s (QYHKIIUH:
f(x) =x* —sinx;

fe)=4-3
a)
b)

3. Jna ¢oyskumu f Haiiaute mepBooOpasHyioF, MpUHUMAIONIYIO 33JaHHOE 3HAYCHHWE B YKa3aHHOU
TOYKE:

f() = (x —8)%F(8) = 1;

fx)=7%.F(®)=9.
a)
b)

Bapuanr 2

1. Joxaxwure, uro ¢pyHkius F sBiserca nepBoodbpaznoit ans ¢pynkuuu f Ha R:
F(x) = —cos=—x¥+4,f(x) = %siﬂ,%Ex:

2. Haiigure o6muit Bu1 mepBooOpa3HbIX IS G YHKIHU:

fi(x) = 4x? + cosx;

fe)==-3
a)
b)

3. Jna ¢ynkuun f Halimute mnepBooOpasHyoF, mNpuHHMAlONIyI0 3aJaHHOE 3HA4YE€HUE B
YKa3aHHOUTOYKE:

f) =@ HAF(-4) =3 a);

f) =% F(4) =4
b) )

Bapuanr 3
1. Onpenenure, sBisiercs a1 pynkuus F nepBoobpasznoit ans ¢pynkiuu f Ha R:

F(x) = 2x* + cos*x — 3, f(x) = 8x® + sin2x — 3x
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2. Haiigure oOmuii BUI NepBOOOPA3HBIX I (DYHKITHIA:

f)=%-(1-2x)° a;
flx) =x+—

cosS X

b)

3. Ans pynkuum f(x) HaliguTe nepBooOpaszHyro, rpaduK KOTOPOIl MPOXOIAUT Yepe3 TOUKY A:

r

a) f(x) = F[x] = = + 3x? , A(Z,O)

F(x) = tgx - ctgx — 2cos>

, A( 27:27).

Bapuant 4

1. Ompenenure, siBnsiercs mu ¢pynkuus F nepBoobpaznoii aist pynkuuu f Ha R:

F(x) = 3x% sin®x + 2, f(x) = 15x* — sin2x

2. Haiiaure oOumii Bua nepBooOpa3HbIX it QYHKIUI:

1

F(x) = (3x+2)*— = a)
F[:x:] =2 _si:::"x + 6
b)
— 2 1 .
F(x) = 4x*— i JA(2;0),

3. Jna dyakiuu f(x) Haliautre nmepBooOpasHyio,
rpaduK KOTOPOM MPOXOIUT Yepe3 TOUKy A: a)

- z 1 T
F(x) = sin“x + cosx + EsmEx,A(E,EJ b)

Bpems Bbinosnenusi: 30 MmuH

Tema 9.2 Heonpeoenennwiii unmezpai u e2o c80UCMaa.

IIpakTnyeckoe 3aganue Ne 97 x teme HeonpeneneHHslii MHTETpall U €ro cBoicTBa. J{ugakrnyeckune
equHuubI: HeonpeneneHHblii HHTErpall ¥ €ro CBOMCTBA.

ITepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHBIE IOKA3aTeJIN OLEHKH
pe3yjabrara

Ouenka (K0,1-BO
0aJ1710B)

- OnepaTuBHOCTH MOUCKA U
HCIIOJIL30BAHUS HEOOXOIUMOM
nH(OPMAIIAN JJTT KAYECTBSHHOTO
BBITIOJTHEHUS PUEMOB B METOJIOB
MaTeMaTHYECKOTO CHHTE3a M aHaIN3a
B Pa3IMYHBIX TPO(ECCHOHATBLHBIX
CUTYaIUsX.

0,5
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- MotuBupoBaHHoe 000OCHOBaHHE 0,5
BBIOOpa M TIPUMEHEHUS OCHOBHBIX
HOHSATHI U METOJJOB MaTEMaTHYECKOTO
aHanM3a, JUCKPETHOW MaTeMaTHKH,
TEOpHUn BEPOSTHOCTEH "
MaTeMaTU4eCKON CTaTHCTHKH

3a BEpHO BBIIIOJHEHHOE 33/JaHUE BbICTaBisieTcsl 1 6amn

3a HEBEpPHO BHINIOJHEHHOE 3aaHue BoicTaBiseTcs 0 6amioB

TexcT 3agaHus
Bapuant 1 Beruuciuts
HEOIIPEIEICHHBIN UHTETPal:

2) Q0 Jx (x02)2dx; 6)(x:01) cos 2xdx ; 13)|:||:I 1sin O cos X xdx;r)|:||:I 1(x 0 O 4 x4) ndx

X 2.
Bapuanr 2

I

O S — -
a) Begiucours (- x Ox 3)2 dx HeonpeneneHHHﬁ ;6) (x* 0 3x) cos uuTerpan: 2xdx ; B) O xx = Op

14x dx; r) 0 2x(xe OO 2)axdxo 5.

O

Bapuant 3 Beruucnuts
HEONPENEICHHBIN UHTETPa:

e 4e° 2 Ol)exmdx; ) OO dx 102571 O-x 2 30x60Ox 70 8dx.
200 e  dx;6) OO arcsin x 00
Bapuanr 4

Brruncnute, HEONpeAEIeHHBI HHTErPAIL:

a)ysin____ x[Qg2 dx : 6)|:| cos_xdx 2 X ;B)D sinz3yax ctg 3x; Eyﬁ (xx_°0 O4)xdx O2 .

O sin2x

Bpems BoinosiHeHus: 20 MuH

IIpakTuyeckoe 3axanue Ne 98 k reme HeonpeaeneHHbIl HHTETpal U €ro CBOMCTBA.
JAupakTuyeckue eAMHMUbI: MeTo/Ibl WHTErPUPOBAHUSA: HEMOCPEICTBEHHOE WHTErpPUPOBAHUE, 3aMeHa
IIEPEMEHHOM.
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IlepeyeHb 00bEKTOB KOHTPOJISI M OLEHKU

OCHOBHbBIE IOKA3aTEJIH OEHKH OueHka (KoJ-BO
pe3yJbTara 0aJ1J10B)
- OnepaTUBHOCTD MOUCKA U 0,5

HCIOJIb30BaHUS HEOOXOJUMOM
uHGbOpMaLUU 7151 KAUeCTBEHHOTO
BBIIIOJIHEHUS IIPUEMOB U METOL0B
MaTEMaTHYECKOr0 CUHTE3a U aHaIn3a
B PA3JIUYHBIX MPO(ECCHOHATBHBIX
CUTYyalUsX.

- MoTtuBupoBaHHOE 060CHOBaHHE 0,5
BbIOOpa M TPUMEHEHHSI OCHOBHBIX
MOHATUHI U METOJI0B MAaTEMaTHYECKOTO
aHaJM3a, TUCKPETHOW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH U
MaTeMaTHYECKOW CTATUCTUKU

3a BEpHO BBIIIOJHEHHOE 3aJJaHUE BhICTaBisieTcs 1 6amn
3a HEBEPHO BBINOJIHEHHOE 3a/1aHKe BICTaBisieTcst 0 6ayuios

TexcT 3aganus

Bapuanr 1 Bapuanrt 2 Bapuanr 3
1. [ 7dx 1. [ 5dx 1. [ 3dx
2. J x%dx 2. [ x°dx 2. J x*dx
3 ax 3 J5ax 3 ax
4. [ sinxdxs [ 8e*dxg, 4. [cosxdxg [4e*dxg 4. [ sinxdxs [5e*dxg,
[4cosxdxy, [ 6sinxdxy, [9cosxdxy.
J(7x—8)*dxg. [(3x+9)%dxg [(4x —3)%dxg.
J(7x% —3x° + 4x°)dx J(5x® —4x® + 7x*)dx J(4x* + 6x* — 8x")dx
9, [ sin(7x — E} dx 9, [ cos(5x — g} dx 9, [ sin(6x — g} dx
10. 10. 10.
J(Bcos4x — 24/x+ e* ¥ ¥)dx J(6sin2x — 6y/x + ™ F)dx J (3 cos5x — 7\x+ e¥  )dx

Bpems Boinosanennsi: 20 MuH

IIpakTuyeckoe 3axanue Ne 99 k reme HeonpeneneHHbIl HHTErpa U €ro CBOMCTBA. J{MIakTHYeCKUe
¢AUHUIbI: MeTO)IBI HUHTCTPHUPOBAHUSA: UHTCTPUPOBAHUE 11O YACTAM.

Ilepeyenb 00bEKTOB KOHTPOJISI M OLICHKH

OcHOBHBIE OKA3aTeJH OLIEHKH Onenka (K0J-BO
pe3yjabrara 0aJ1710B)
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- OnepaTuBHOCTh MOUCKA U 0,5
UCTIOJIB30BaHUST HEOOXOTMOM
UHGOPMAIIMH JIJISI KAYECTBEHHOTO
BBIIOJIHEHUS IPUEMOB M METOJIOB
MaTeMaTHYECKOT0 CHHTE3a U aHATu3a
B PA3JIMYHBIX POQECCHOHATBHBIX
CUTyallugX.

- MotuBupoBanHoe 000OCHOBaHHE 0,5
BHIOOpa W TPUMEHEHHUS OCHOBHBIX
MOHATHH U METOJ0B MAaTEMAaTUYECKOTO
aHallM3a, JUCKPETHOW MaTeMaTHKH,
Teopuu BEPOATHOCTEH u
MaTeMaTHYeCKON CTaTUCTUKU

3a BEpHO BBIIIOJHEHHOE 33JJaHUE BbICTaBisieTcsl 1 6amn
3a HEBEPHO BBINOJHEHHOE 3a/1aHKe BhICTaBisieTcst 0 Gayuios

TexcT 3aganus

Bapuant Nel

a) HemocpenctBeHHOE MHTETpUPOBAHUE:

1.0(3 0 x)dx OO

2.0@x0x?) dx OO

6) MeTo 3aMeHbI TEpEMEHHOM:

3. 06 0 2x3 dx oo

B) MHTErprpoBaHue 1o 4acTsM:

4.0(ax 01)e’dx oo

Bapuant Ne2

a) HemocpencTBeHHOE UHTErpUPOBAHUE:

1.0 o0 x)dx oo
2.0(sx 0 x2) dx OO
6) MeTo/ 3aMeHBI TEpeMEHHOM:

3. Ox o1)%dx oo

B) IHTErprpoBanue no 4actsim:
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4.|:|(2x 0 3) cosxdx OO

Bapuant Ne3

a) HemocpencrBeHHOE MHTETpUpPOBAHUE:

1.0(6 o0 x)dx OO
2.0@exox?)dx oo
0) MeTtoz 3aMeHbI IEPEMEHHOM:

3. O3x o1)%dx oo

B) IHTErprpoBanue no yacrsim:

4.0 01) Inxdx OO

Bpems BoinosiHenus: 20 MuH

BueaynuTopHasi camocTosiTeJibHasi padora crygenta Ne43 [ToxgOop nmpakTUyecKux 3a7ay periaeMbIX ¢
MTOMOIIIBIO UHTETPAJIOB (OIEepeKaroliee J0MalIHee 3a/1aHue).

Ilepeyennb 00HEKTOB KOHTPOJIS M OLIEHKH

OCHOBHbIE IOKA3aTEJIH OLEHKH Ouenka (K0J1-BO
pe3yJabTara 0aJ1J10B)
- OrepaTHBHOCTH TTOWCKA H 0,5

HCIIOJIL30BaHUS HEOOXOIUMOM
nH(pOpMaLIUU 1J11 KaYeCTBEHHOTO
BBITIOJIHCHU A HpI/IéMOB U MECTOI0B
MaTeMaTUYeCKOro CHHTE3a U aHaIu3a
B Pa3IMUHBIX IPO(ECCUOHATBHBIX
CI/ITyaHI/ISIX.

- MotuBupoBaHHOe  00OCHOBaHHE 0,5
BHIOOpA W TPUMEHEHHS OCHOBHBIX
IMOHSTHI U METOJIOB MaTEMaTHIECKOTO
aHanu3a, JHUCKPETHOM MaTEMAaTHKH,
TEOpUHU BEPOSITHOCTEN u
MaTeMaTU4YeCKOM CTaTUCTUKHU

3a BEpHO BBINIOJHEHHOE 33JJaHKe BbIcTaBisgeTcs 1 Oamn
3a HEBEpHO BHINOJIHEHHOE 331aHue BbICTaBisieTcs 0 OaioB

TexkcT 3aaauus
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Bapuant Nel Bapuant Ne2
Hajinure Heonpeae 1eHHbIH HHTErPaJ:
I[Qf—%+sii!x]dx I[15x4+%—m;!x]dx
1) 1
Isi.n[x—%]dx Icns[r+%]dx
2) ; 2) ;
e g
3) . 3)
Bapuant Ne3 Bapuant Ne4

Hajinure Heonpeae 1eHHbIH HHTErpaJI:

1) J(2sins -85 +1)dx - ) 1) [f125* +3cosx-2)dx .
_[si.nﬂx-cu:us?xdx ; 2) _[2:::::5231:'& .
1 1
1 d
I(x+1)=dx 7=
3). 3)

Bpems Boimosnennsi: 20 MuH

Tema 9.3 Onpedenennvlii unmezpan u €20 2eoMempuyecKull CMbiCIl.

IIpakTnueckoe 3aganue Ne 100 x reme OnpesieneHHbIN HHTETPAT U €70 TEOMETPUUECKUNA CMBICIT.

I_II/IJIaKTH‘-IeCKI/Ie CAMHUIIbI: OHpGI[GJ'IGHHBIfI HHTCrpaI u €ro FGOMCTpI/I‘ICCKI/Iﬁ CMBICII.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHbIE TOKA3aTEJIH OLIEHKH Ouenka (K0J1-BO
pe3yJbTara 0aJ1J10B)
- OnepaTuBHOCTh MOUCKA U 0,5

HCTOJIb30BAaHUS HEOOXO MO
uH(pOpMAIIUHU IS KAUeCTBEHHOTO
BBIIIOJIHEHUS IIPUEMOB U METOJ0OB
MaTEeMaTHYECKOr0 CUHTE3a M aHaIN3a
B Pa3IMUHBIX TPO(ECCUOHATBLHBIX
CUTYyalUsX.
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- MotuBupoBaHHoe 00OCHOBaHHE 0,5
BEIOOpa W TIPUMEHEHHUS OCHOBHBIX
MOHATUH U METOJIOB MAaTEMAaTHIECKOTO
aHauM3a, JUCKPETHOW MaTeMaTHKH,
TEOPUH BEPOSITHOCTEH "
MaTeMaTHYECKOW CTATUCTHKU

3a BEpHO BBIIIOJHEHHOE 33JJaHUE BbICTaBisieTcsl 1 6amn
3a HEBEpPHO BHINIOJHEHHOE 3aaHue BoicTaBiseTcs 0 6amioB

TexkcT 3agaHuA

Bapuanr 1

Bprunciuts onpenesieHHblii HHTErpal:
1

% arcsin 2 X 0

0 .
o~ 1px2dx;6) o (x203)sin2x O 1)dx.

|-

Bapuanr 2

Breraucnouts Ol'IpCI[eJ'IeHHHﬁ HHTCIrpa:
1

2 arctg

00 194x% dx:6) 02 (x204)e!™ dx.
0

Bapuant 3 Beraucnuts
ONPEIECTICHHBIN HHTETPaJL:

020 COS X 0

O _ O
a) ol psinxdx;6) o (7ox0O2)cos 7xdx.

0o
2

Bapuant 4 Beruncnuts

onpez[eneHHHﬁ HHTCIpal:

1
In 2 X 1

e

a) [lo[M1 O ez« dx ; 0) oLl (x 2 O1)e2xoudx .
2

Bpems BoinosiHeHus: 20 MUH

Tema 9.4 OcrosHbie ceoticmea u 8vbluuUcIeHUe 07’lp€()€ﬂ€HH020 UHmecpaia.
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IIpakTnueckoe 3agnanme Ne 101 x Teme OCHOBHBIE CBOWCTBA M BBIUHCIEHHME OIPEIEICHHOIO

WHTETpaa.

I[I/IIIZIKTI/[‘{CCKI/IC C¢AMHUIbI: OCHOBHBIE CBOMCTBA 1 BEIYHCIICHHE OImpeaACIICHHOI'O UHTETpaja.

IlepeyeHb 00HEKTOB KOHTPOJISI M OLIEHKU

OcHOBHBIE TOKA3ATEJIH OLEHKU
pe3yjabTara

Ouenka (Ko0J-BO
0aJLi10B)

- OnepaTuBHOCTH MOUCKA U

0,5

HCIIOIB30BaHUA HEOOXOIUMOM
nH(pOpPMAIIUHY TS KAUECTBEHHOTO
BBITIIOJIHCHU A HpI/IéMOB U MCTOI0B
MaTeMaTUYECKOI0 CUHTE3a U aHaJIM3a
B PA3JIUYHBIX MPO(ECCHOHATBHBIX
CI/ITyaI_II/ISIX.

- MoTuBupoBaHHOE 00OCHOBaHHE 0,5
BEIOOpPa W TIPUMEHEHHUS OCHOBHBIX
MOHSATUN U METOJIOB MAaTEMaTHYECKOTO
aHanu3a, JHUCKPETHOM MaTEMATHKH,
TEOpUHU BEPOSITHOCTEN u
MaTeMaTU4eCKOW CTaTUCTUKHI

3a BEpHO BBIIIOJHEHHOE 3aJJaHUE BhICTaBisieTcs 1 6amn
3a HeBepHO BHINOJIHEHHOE 3a1aHue BoicTaBisiercs 0 6amio Teker

3aaHus

Bapuant 1 Beruncnure
HHTErpaIbl:
32
Jo 2+ 4x—1)dx
z 1 X
Zocosodxy,

1)
2)
3)f; (ﬁ + 3}:2} dx

4)%1[3 _xlz)dx_

Bapuanr 2
Boruncnure UHTErpassl:

-
s

jﬂ (3% — 2x + 4)dx 1.:

£ (5+8)dx

(- =) dx;

&Y R — &

_r; Isin3xdx,
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3. 4.
Bapwuant 3
Bbruucinte UHTETpabl:
1 [ (ax+3-3)dx
F(E+8ex-5%)dx 2. ;
"r—g cosin—1 ’
-ru- - (cas— — sin )‘ dx,
3.
4.
Bapuanr 4

Beruucnure I/IHTGFpaJILI'

CF (o s)an
J.-le (E«;E}E‘ + G_ 3) Ede

4 z

X
J& (sin 2x + cos2x)* dx;

dx
LR,
" 1-sin“x

3.
4.
Bpems Boimosanennsi: 30 MuH

IIpakTuyeckoe 3aganme Ne 102 x teme OCHOBHBIE CBOWMCTBA M BBIYMCIICHHE OIPEIACICHHOTO

HHTCrpaia.
I[nuaKanecmle CANHUIbI: Tabauunoe HUHTETPpUPOBAHUC, MCTOJ NOJACTAHOBKH, UHTCTPUPOBAHUC I[DO6CI/I

coJIepKalllMX KBAAPATHBIN TPEXUJICH B 3HAMEHATEIIC

IlepeueHnb 00bEKTOB KOHTPOJISA M OLIEHKH
Ouenka (k0,1-BO

OcHOBHBIE MOKA3aTeJIN OLEHKH
pe3yJjbTara 0aJ1710B)
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- OrnepaTUBHOCTH MIOUCKA u 0,5
MCTIOJIb30BAHUS HEO0X0IMMOH
mHbOpMAIMK  JUISI  KA4eCTBEHHOTO
BBIMIOJIHEHUSI TNPUEMOB W METOJIOB
MaTeMaTHYECKOTO CHHTE3a U aHATN3a

B PA3JIUYHBIX MPO(ECCHOHATBHBIX
CUTYaLUsX.
- MoTuBUpOBaHHOE 0OOCHOBAHHE 0,5
BbIOOpa M IPUMEHEHHS OCHOBHBIX
MOHATUM U METOJJOB MAaTEMaTHYECKOIO
aHau3a, JMCKPETHOM MaTEMATHKH,
TEOPUH BEPOATHOCTEU U
MAaTeMaTUYECKON CTaTUCTHKU

3a BEpHO BBIIIOJHEHHOE 33JJaHUE BbICTaBJIsIeTCsl 1 Oamn

3a HEBEPHO BBINOIHEHHOE 3a/1aHKe BICTaBisieTcst 0 6ayuios

TexcT 3aaauug

Breraucnure HHTCIpaJibl Breraucnoure HUHTCTpaJibl

aa
4

[

0(3 O 4x)* dx 0sin 2 xdx

1 (x*06x09)dx, o s(x208x 0 16)dx

300

. s oo
o agd

o (cos?(xO3)0Osin?(x0O3)dx
o o0l2sin(8_ 0O x) cos( 8 O x)dx

8

Bpems BoinosiHeHusi: 30 MuH

IIpakTuyeckoe 3aganme Ne 103 x Tteme OCHOBHBIE CBOWCTBA M BBIYMCIICHHE OIPEIECICHHOIO
MHTErpaa.

IlI/IIlaKTI/I‘-IeCKI/Ie C¢ANHUIbI: Tabauunoe HUHTCTPUPOBAHUC, MCTOJ TOJACTAHOBKH, HHTCTPUPOBAHUC I[DO6€I\/'I
COJICpXKAIIMX KBAJAPATHBIN TPEXUWJICH B 3HAMEHAaTeJIe.

Ilepeuenb 00bEKTOB KOHTPOJISA M OLIEHKH
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OcHOBHBIE TOKA3aTeJH OLIEHKH Onenka (Ko0J-BO
pe3yJbTara 0a/1J10B)

- OnepaTHBHOCTD TIOWCKA H 0,5
HCIIOIB30BaHUI HEOOXOIUMOM
nHpOpMAIIUHU 711 KAUECTBEHHOTO
BBITIOJTHECHUS PUEMOB M METOJIOB
MaTeMaTUYECKOIr0 CHHTE3a M aHaIn3a
B Pa3IMYHBIX TPO(ECCHOHATBHBIX
CUTYaIUsAX.

- MotuBupoBaHHOe  00OCHOBaHHE 0,5
BEIOOpa W TIPUMEHEHHUS OCHOBHBIX
MMOHSTHI U METOJ0B MAaTEMAaTHIECKOIO
aHalln3a, JUCKPETHOW MaTEeMaTHKH,
TeOpUHU BEPOSITHOCTEU u
MaTeMaTHYECKON CTaTUCTHKH

3a BCPHO BBIIIOJJHCHHOC 3a/1aHHUEC BBICTABIIACTCS 1 6amn
3a HCBCPHO BBIITOJIHCHHOC 3aIaHUC BbBICTABJIACTCA 0 6amnoB TekeT

3aaHus

1) Haiiti mHTErpaibl OT pallMOHAIBHBIX ()YHKIIHHA:

a)l:l x(x3 0 2);6)[' (x 02 2)(x O x1 IZIl)dx;B)D x20x O03x3 O02dx.

Bpems BoinosiHenusi: 30 MuH

BHeayautopHas caMocTosiTesIbHasi padora cryaeHTa Ned4 PaGoTa ¢ yueOHUKOM; CIPAaBOYHBIM MaTepHAIIOM;

Ta6J'II/II_IaMI/I AJIg 3aKPCIJICHUS U CUCTCMATHU3allun 3HAHUM.

Ilepeyennb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHBIE TOKA3aTeJIU OLEHKH Ouenka (KoJ1-BO
pe3yJjbTara 0aJ1710B)
- OnepaTUBHOCTH MTOUCKA U 0,5

HCIIOJIL30BAaHUS HEOOXOIUMOM
nH(pOpMaLIUU AJ11 KaYECTBEHHOTO
BBITIOJIHCHU A HpI/IéMOB U MECTOI0B
MaTeMaTU4YeCKOro CHHTE3a U aHaIu3a B
Pa3IMYHbIX MPOodeccnoHaTbHBIX
CI/ITyaHI/IS[X.

- MoTuBUpOBaHHOE 0OOCHOBAHHE 0,5
BBIOOpA ¥ TPUMEHEHUST OCHOBHBIX
IOHSATHHI U METOJIOB MaTEMaTHUECKOIO
aHau3a, JUCKPETHOM MaTEMATHKH,
TEOPUH BEPOATHOCTEN U
MaTeMaTU4YeCKOM CTaTUCTUKHU

3a BepHO BBINIOJHEHHOE 3aJlaHUE BhICTaBisieTcs 1 6amn
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3a HEeBEPHO BHINOJIHEHHOE 33/1aHue BICTaBisieTcs 0 Oanios

TexcT 3agaHuA

Tabnuua nHTerpanoB
1,/0dz:(7, 2/1dz:z|C.

atl d
3./:% S O = i, (Bl b
a+tl z
dz
5 /m arctgz + C — — arcctgz + C.
5a /ﬁdz larct 2ve lan:ct I+ 0
‘Ja*+z* a . a 62
d —
6,/—m—zz—=arainz|C= arccos z | C
dz oo i T o
6a /_ﬁ arcsmaor(, ramcos;+Z
7A/a’dx; = +C 7a /e‘dz:c‘lC
Ina

8/coszdz sinz+4+ C 9/sxnzdzf cosz | C

10./ df tgz + C. 1" /—ﬁ.,- —ctgz+ C.
cos® z sin” z
12 /shzdz:chzlc 13 /chzdz:shzlc
dz dz
14. | ——  —cthz+ C 15 thz 4 C
/sh‘z % /Eix >

16 /e"oosb:rdz ;2—e+—b§(bsinbz-o acos bz) + C

ar
17 /c"‘sinbzdz e—,(asinbz—bcosbz)+C
a2+ b

Tema 9.5 Bviuucnenue niowjaoeil niockux Quayp ¢ ROMoublo onpeoeneHHo2o UuHmezpada.

IIpakTnueckoe 3amanne Ne 104 x Teme Bpiuncienue miomaneil MIOCKUX (UTYP C TOMOIIbIO
ONPEEICHHOr0 UHTETpaa.

JAupakTudyeckne eIMHUIBI: Beruncienue miomaien miockux Guryp ¢ moMOIIbI0 ONpeIeICHHOTO HHTeTpaia.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHBIE NTOKA3aTeIN OLIEHKH Ounenka (K0J-BO
pe3yabTrara 0aJ1710B)
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0 OmnepaTHMBHOCTh MOMCKA U 05
IMCITOJIb30OBAHU S HeO6XOI[HMOﬁ
MHOOPMALMK JJIsI KaYeCTBEHHOTO
BEITIONHEHNS TPO(ECcCHOHATBHBIX
3ajaHuii, TPodecCHOHANTBHOTO |
TMYHOCTHOTO PA3BUTHS

O IIposiBneHue wuHTEpeca K

WHHOBAILIUSIM B obnactu
npodeccnoHaTbEHOMI

JeSTeIbHOCTH

- MortuBupoBaHHOe 00OCHOBaHUE 0,5
BbHIOOpPa U TMPUMEHEHHUS METOIOB U

croco6oB BBITMIOJTHEHUS

MIOCTABJICHHOW 3aJau, OObEKTHBHAsS
OLIEHKa CBOEH padoThI.
3a BepHO BBIIIOJHEHHOE 3aJJaHUE BhICTaBisieTcst 1 6amn

3a HEBEPHO BBINOJIHEHHOE 3a/1aHKe BICTaBisieTcst 0 6ayuios

TexcT 3aganus

Bapnanr 1
Haiitu muiomans Gpurypsl, orpaHn4eHHON rpapukamu GYHKIUI: Y
Ox?0100,x0y00,x002x00.

BapuanT 2
HaiiTi miomans purypsl, orpaHU4eHHON rpaduKkaMu (yHKITHI:
1
yEI)(EIlEIO,yEI_DxEIlD,xEIl,XDA
2

Bapuanr 3
Haiitu muiomans ¢urypsl, orpaHudeHHON rpagukamMu QyHKIUN: Y
Ox?04x,y0Ox0OA4.
Bapuanr 4
Haiitu nnomans Gurypsl, orpaHndeHHoOM rpadukamu QyHKIHMA:

y?02x01,y0x01.00

Bpemsi BbInoJiHeHUs: 25 MUH

Tema 9.6 Pewenue npukiaoHvlx 3a0ay ¢ NOMOWbIO ONpedeieHH020 UHme2pald.

IIpakTnyeckoe 3aganume Ne 105 x Teme PemeHne npukiaaHbIX 3a/1a4 ¢ IOMOLIBIO OIPEIEIEHHOTO
MHTErpaa.

JAunpakTudyeckue eqMHUIbI: PellieHre NpuKIaIHbIX 3a/1a4 ¢ TIOMOIIBIO ONPEICICHHOTO UHTErpaa.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH
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OcHOBHBbIE TOKA3aTeJIH OLIEHKH Onenka (K0J1-BO
pe3yJbTara 0aJ1J10B)

- OnepaTuBHOCTh MOUCKA U 0,25
MCIIOJIb30BaHUST HEOOXOTIMOM
MHGOPMAIINH JIJIST KAYECTBEHHOTO
BBIIOJIHEHUS IPUEMOB M METOJIOB
MaTEeMaTHYECKOTO CHHTE3a U aHATu3a B
Pa3IMYHBIX TPOPECCHOHATBHBIX
CUTYaIUsX.
-  MotuBupoBaHHOe  00OCHOBaHUE 0,25
BbIOOpa W TPUMEHECHHS OCHOBHBIX
MOHATUN U METOJOB MaTEeMaTUYECKOTO
aHaM3a, JUCKPETHOH MaTeMaTHKH,
TEOPUH BEPOSTHOCTEH 1

MaTeMaTHYEeCKON CTaTUCTHKH
3a BCPHO BBIIIOJJHCHHOC 3a/1aHHUEC BBICTABIIACTCA 0,5 0asoB

3a HCBCPHO BBIITOJIHCHHOC 3a/IaHUC BbICTABJIACTCA 0 6amtoB TekeT
3aJaHusA

3aganue 1. 3anumute GOpMyIbI 715 BEIYUCICHUS TUIOIIAIN 3aIITPUXOBAHHBIX (QUTYp H300paKEHHBIX Ha

PHCYHKE.

3aganue 2. BeruncnuTh 1II0ma1b 3alITPUXOBAaHHON Qurypsl. Pabora B mapax. (1o KapTodykam)

BapuanT 1. BelunciuTe mIomaas 3aTpUXOBAHHON QUTYphI
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BapuanTt 2. Beraucnure miomaab 3alITpUX0BaHHON GUrypbl

Bapuant 4. Beraucnure miomaab 3aTpUX0BaHHOH QUTYpBI

Bpems BoInosiHeHus1: 15 MuH
BueaynutopHnasi camocrositesibHasi padora cryaenta Ned3 Pemenne U3 NeS conepxaniee 3aganust

Ha BBIYUCIICHHE HEONPEACICHHBIX U ONpeAeTICHHBIX HHTEerpaioB. [lepeyeHb 00HEKTOB KOHTPOJIS H
OIIEHKH
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OcHOBHBIE ITOKA3ATEJIHN OLIEHKH Onenka (Ko0J-BO
pe3yJbTara 0a/1J10B)

- OnepaTuBHOCTh MOUCKA U 0,25
MCIIOJIb30BaHUST HEOOXOTIMOM
MHGOPMAIINH JIJIST KAYECTBEHHOTO
BBIIOJIHEHUS IPUEMOB M METOJIOB
MaTEeMaTHYECKOTO CHHTE3a U aHATu3a B
Pa3IMYHBIX TPOPECCUOHATBHBIX
CUTYaIUsX.
-  MotuBupoBaHHOoe  00OCHOBaHUE 0,25
BbIOOpa W TPUMEHECHHS OCHOBHBIX
MOHATUH Y METOJOB MaTeMaTHYECKOTO
aHaM3a, JMCKPETHOH MaTeMaTHKH,
TEOPUH BEPOSTHOCTEH 1
MaTeMaTHYECKOW CTATUCTHUKU

3a BepHO BBHITNIOJHEHHOE 3a7jaHue BbicTaBisercs 0,5 6amios

3a HeBEPHO BBINOJHEHHOE 3aaHue BeicTaBisieTcs (0 6amtoB Teker
3aaHus

Pemenne M3 NeS coneprkaliiee 3a/1aHusl HAa BBIYUCIIEHUE HEOIIPEAETICHHBIX U ONPEEIIEHHBIX
WHTErpaJioB. (8 BapuaHTOB)

1
17. BerYuciIuTh TaHHBIA UHTETPA ~ru (x —2)dx

_rui 8xdx

18. Beruuciuth JaHHBIA HHTETPAI

35,2
19. Beruuciuth JaHHBIA HHTETPAI fu 3x"dx

[ 1x2dx
20. BeuCcIUTh TaHHBIA HHTETPAI *-1 9

3
21. BeIUMCANTD JaHHBIA HHTETpall ) _p bxdx

2
22. BeluucauTh JaHHBIA HHTETpal I _3(51-' — 3)dx

-1
23. BeluucauTh JaHHBIA HHTETpa I 2 (10 — 4x)dx
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_r_ii[xz +2x+1)dx

24. BeIUMCIATh JaHHBIA UHTETPAl

Bpems Bbinosnenus: 20 MuH
Mopnyas 10. InddepenuuaibHbie ypaBHeHUs.
Tema 10.1 Jughghepenyuanvuvie ypasnenus nepsoco nopsoxa.
IIpakTuyeckoe 3axanue Ne 106 x teme uddepenunanbupie ypaBHEeHHS IEPBOTO MOPSIKA.

JAunakTudyeckue eauHunbl: OpHopomHbie audQepeHIrabHBIC ypPaBHEHHS TEPBOrO IMOPSAKA.
Jlunetinpie muddepeHnmanbHbie YpaBHEHUS IIEPBOTO MOPSAKA.

IlepeyeHb 00bEeKTOB KOHTPOJISI U OLIEHKHU

OcHOBHBIE MOKA3aTeJIH OMEHKH Ouenka (KoJ-BO
pe3yJbTara 0aJLsI0B)
- OnepaTMBHOCTh IOUCKAa H 0,25

IMCITIOJIBb30BaHHUA HCO6XOHHMOﬁ
PIH(bOpMaI_[I/II/I JJI KaQ4C€CTBCHHOI'O

BBIITOJIHEHUS IIPUEMOB U METOJI0B
MaTEMaTHYECKOr0 CUHTE3a U aHaIn3a
B Pa3IMUHBIX IPO(ECCUOHATBHBIX
CUTYyalUsX.

- MoTuBUpOBaHHOE 0OOCHOBAHUE 0,25
BbIOOpA U IPUMEHEHHS OCHOBHBIX
MOHATUH U METOJJOB MAaTEMaTH4YECKOIO
aHanu3a, JMCKPETHOM MaTEMATHKH,
TEOPUH BEPOATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKH

3a BEpHO BBITIOJIHEHHOE 3a/1aHue BricTaBisercs 0,5 6anios

3a HeBEpHO BBINOJIHEHHOE 3a7aHue BbicTaBisieTcs 0 6amios Teker
3alaHus

Bapuanr 1

A

' — vor
1. Pemuts onHOpoaHOE nuddepeHmanbHoe ypaBHEHHE IEPBOro Mopsiika XY — ¥V = Xex,

2. Pemnts ypasuenue bepuymm ¥’ + 2y = 3e*,

Bapuanr 2
¢ _ xty

r = —

Pemuts ogHOpoaHOE TuddepeHaIbHoe YpaBHEHUE TEPBOTo MOPsIIKa x=y,

2. Pemnts ypasrenne bepuymm ¥’ + ytgx = sin 2x,

Bapuanr 3
2oyt — o2 2
1. Pemmts ogHOpoaHOE AudPepeHraTbHOE ypaBHEHUE EPBOTO MopsAaKa XV = X~ + Xy + ¥°,
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. 4
2. Pemutsh ypaBHeHue bepnymim Y o ? (x+1) .

Bapuant 4
1. Peumts 0HOPOAHOE AU((EPeHIHANBHOE YpaBHEHHE IepBoro mopsika Y T /%) b

:l"l — E 1'2 = T =
2. Pemutsh ypaBHeHue bepnymim Y T +y 0,y(1) L

Bpems Bbinosinenus: 20 MuH

BueaynuTopHas camocTosiTeibHas padota cryaenTa Ne46 Pemenue /13 Ne6 coneprxkaiee
3a/IaHMsl peLICHUE JIMHEMHBIX YPAaBHEHU IIEPBOIO MOPSAKA.

IlepeyeHb 00HEKTOB KOHTPOJISI M OLIEHKU

OcHOBHbIE IOKA3aTEJIH OLEHKH Ouenka (K0J1-BO
pe3yJbTara 0aJIU10B)
- OnepaTUBHOCTD MOKCKA U 0,25

MCII0JIb30BaHUST HEOOXOTIMO
WHGOPMAIIMH JIJIST KAYECTBEHHOTO
BEITIOJTHEHUS PUEMOB B METOJIOB
MaTeMaTHYECKOTO CHHTE3a U aHaJTu3a B
[Pa3TMYHBIX TPO(ecCHOHATBEHBIX
CUTYaIUsX.

-  MotuBupoBaHHOe  OOOCHOBaHUE 0,25
BbIOOpa W TPUMEHEHHS OCHOBHBIX
MOHATUI U METOJ0B MaTeMaTHYECKOTO

aHanu3a, JHUCKPETHOM MaTEMAaTHKH,
TEOpUHU BEPOSITHOCTEN u
MaTe€MaTU4eCKOU CTaTUCTUKHU

3a BepHO BBINIOJHEHHOE 3aJaHKe BeicTaBisercs 0,5 6amioB

3a HEBCPHO BBIIIOJIHCHHOC 3a1aHUC BBICTABIISICTCS 0 6amoB

TexcT 3aaauus

1. Pemmuts 3amauy Ko as nuddepeHnnanbHOT0 ypaBHEHHMS:

1) 2xydx+ (y—x)dy =0, y(=2)=4;)
JJ'-"r = 2:}!— ¥ + Ex, }J({]) = —1.

2. Pemmnts 3amauy Komu mist quddepeHimaibsHoro ypaBHEHUS:

y/ +ytex=—, y(m=5;
y/ + 3y = e*y?, y(0) =1;
1)

2)
Bpems BoinosiHeHus: 20 MyuH
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Tema 10.2 Jughghepenyuanvuvie ypasnenus ¢ pazoenrsiomumucs nepemeHHuLMU.

IIpakTuyeckoe 3amanue Ne 107 x Teme JluddepeHnuanbHble YpaBHEHUS C Pa3IeIsSIOMIMHUCS
MIEPEMEHHBIMH.

JMupakTudyeckue equHunbl: Juddepennmanbupie ypaBHEHHs ¢ pa3AeisOIIMMUCS IEPEMEHHBIMH.

IlepeyeHb 00bEKTOB KOHTPOJISI M OLEHKHU

OcHOBHbIE IOKA3ATEJIH OLEHKH Ouenka (K0J1-BO
pe3yabrara 0aJ1J10B)
- OnepaTUBHOCTD MOUCKA U 0,25

HCIIOIB30BaHUA HEOOXOIUMOM
nHpOpMAIIUHU 711 KAUECTBEHHOTO
BBITIOJIHCHU A HpI/IéMOB U MCTOI0B
MaTeMaTUYECKOT0 CUHTE3a U aHaIM3a
B Pa3IMUHBIX IPO(ECCUOHATBLHBIX
CI/ITyaIII/ISIX.

- MoTtuBHpoBaHHOE 000CHOBaHUE 0,25
BBIOOpA ¥ IPUMEHEHUST OCHOBHBIX
IMOHSTHH U METOJ0B MaTEMaTHYECKOTO
aHanu3a, JMCKPETHOM MaTEMATHKH,
TEOPUH BEPOATHOCTEN U
MaTeMaTUYECKON CTaTUCTHKU

3a BepHO BBINIOJHEHHOE 33aaHne BeicTaBistercs 0,5 6amioB

3a HeBepHO BHINOJIHEHHOE 3a1aHue BbicTaBisiercs 0 6ammo Teker
3a/IaHUA

Bapwuant 1 Pemnre

YpaBHEHUS C Pa3esIONMMUCS IEPEMEHHBIMU
1. 3x%e¥dx+ (x%e¥— 1)dy = 0:
2 2 2x 2x 2x

{Ex‘ +- cns—)dx ——cos—dy =10

2. ¥ ¥ ¥ ¥ .

Bapuanr 2

PCI_HI/ITe ypaBHeHI/I}I C pa3,I[eJ'IHIOHII/IMI/IC}I HepeMeHHLIMI/IZ
1. (3x* +4yH)dx+ (8Bxy +e)dy = 0:

o (- 1-2)ar-(r-Dar-o

Bapuanr 3
Pemmte ypaBHEeHUS ¢ pa3AesSOUIMMUCS TIEPEMEHHBIMU:

1. (3x%y+2y+3)dx+ (x* + 2x + 3y*)dy = 0;
2. [}FE + CDS.’xjdx + [3_1’_}:"2 —|— e:’-:]d};r = l:]

Bapnanr 4
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PemmuTe ypaBHEHUS C Pa3ACISIOMIUMUCS IIEPEMEHHBIMU:
1. (5xy®*—x*)dx + (5x*y — y)dy = 0:

2. xyldx +y(x*+y?)dy =0,

Bpems BoinosiHeHus: 20 MuH

BHeaynuTopHasi camocTosiTe/ibHasi padora cryaeHTa Ned4 Pabora ¢ yueOHOM IUTEPaTYpOl M MOATOTOBKA
pedepara Ha Temy «JluddepeHnnanbHpIe ypaBHEHUS.

IlepeyeHb 00HEKTOB KOHTPOJISI M OLIEHKU

OCHOBHbBIE MOKA3aTEJIH OLEHKH OueHka (KoJ-BO
pe3yjabTrara 0aJ1710B)
- OnepaTHBHOCTD TTOVCKA H 0,25

HCIIOJIL30BAaHUS HEOOXOINMOM
nH(OPMAIINH JIJIS1 KAYECTBEHHOTO
BBITIOJIHCHU A HpI/IéMOB 1 METOJI0B
MaTeMaTU4YeCKOro CHHTE3a U aHaIu3a
B Pa3IMUHBIX IPO(ECCUOHATBHBIX
chyaumlx.

- MoTuBUpOBaHHOE 0OOCHOBAHUE 0,25
BbIOOpA M TPUMEHEHHUS OCHOBHBIX
MOHATUM U METOJJOB MAaTEMaTH4YECKOIO
aHanu3a, JMCKPETHOM MaTEMATHKH,
TEOPUH BEPOATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKU

3a BepHO BBINIOJIHEHHOE 3a/1aHue BeicTaBiseTcs 0,5 6amnos 3a
HEBEPHO BBITIOJIHEHHOE 3a7jaHue BbicTaBisieTcs ) 6anios

Tema 10.3 Jupepenyuanvuvie ypagnuenus 6mopoco nopsaoka.

IIpakTnueckoe 3axanue Ne 108 x Teme uddepennnanbupie ypaBHEHNs: BTOPOTO MOPSIIKA.

JunakTnyeckue elMHULbI: /luddepeHiranbable ypaBHEHHsI BTOPOTO MOPsAKa.
Ilepeyennb 00bEKTOB KOHTPOJISA M OLICHKH

OCHOBHbBIE IOKA3aTEJIH OLEHKH Ounenka (K0J1-BO
pe3yJabTara 0aJ1J10B)
- OrepaTHBHOCTH TTOVCKA H 0,25

HCIIOJIL30BAHUS HEOOXOIUMOM
nH(pOpMaLUU AJ11 KaYeCTBEHHOTO
BBITIOJIHCHU A HpI/IéMOB 1 METOO0B
MaTeMaTU4YeCKOro CHHTE3a U aHaIu3a
B Pa3IMYHBIX MPO(ECCUOHATBLHBIX
CI/ITyaHI/IS[X.
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- MotuBupoBaHHoe 00OCHOBaHHE 0,25
BEIOOpa W TIPUMEHEHHUS OCHOBHBIX
MOHATUH U METOJIOB MAaTEMAaTHIECKOTO
aHauM3a, JUCKPETHOW MaTeMaTHKH,
TEOPUH BEPOSITHOCTEH "
MaTeMaTHYECKOW CTATUCTHKU

3a BepHO BBINIOJHEHHOE 33aaHKe BeicTaBisgercs 0,5 6amioB

3a HEBEpHO BBINOJIHEHHOE 3a7aHue BbicTaBisgeTcs 0 6annos Teker
3alaHus

Bapuanr 1
Haiitu o6miee pemenue nuddepeHImanb»HOr0 ypaBHSHHUS:
1. ¥" +2y' = 4e”(sinx + cosx) -

2. yv'"+ 2y +5y=—2sin2x,

Bapuanr 2
Haiitu o6mee pemenue nuddepeHanibHOro ypaBHeHHUS:
1. v — 4y '+ 4y = —e™ sin 6x;

2. ¥+ 2y = 2% (sinx+ cosx)

Bapuant 3
Hatiti obmiee pemenue nuddepeHMaIbHOTO YpaBHCHHUS:
yv' —4y'+ 8y =e*(5sinx — 3cosx) 1. :
y"' — 4y + 4y = e¥ 5in3x,
2.
Bapuanr 4

Haiitu obriiee penienne qudpepeHInaaIbHOT0 YpaBHEHHS:
y" 4+ 2y" = e¥(sinx + cosx);

y' + 6y + 13y = e ¥ cos4x

Bpems Bbinosinenusi: 20 MuH

Tema 10.4 Ypaenenue capmonuueckux Koneoanuil.

IpakTuyeckoe 3axanue Ne 109 k Teme YpaBHEHHE rapMOHHYECKHX KojieOaHui. Jlupakruueckue
eIMHHUIbI: YpaBHEHHE TApMOHUYECKHIX KOIeOaHUH.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHBIE MOKA3aTeJIN OLEHKH Ouenka (k0,1-BO
pe3yJjbTara 0aJ1710B)
- OrepaTHBHOCTH TTOWCKA H 0,25
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UCTIOJIb30BaHUS HEOOXOJMMOM
uH(pOpMAIIUHU 7151 KAUECTBEHHOTO
BBIITOJIHEHUS IIPUEMOB U METOJI0B
MaTEMaTHYECKOr0 CUHTE3a U aHaIu3a
B PA3JIUYHBIX MPO(ECCHOHATBHBIX
CUTYyalUsX.

- MotuBupoBanHoe 000OCHOBaHHE 0,25
BbIOOpa W TPUMEHEHHUS OCHOBHBIX
MOHATUI U METOJIOB MAaTEMAaTUIECKOTO
aHaM3a, JUCKPETHOW MAaTeMaTHKH,
TEOPUH BEPOSITHOCTEH "
MaTeMaTHYECKOW CTATUCTHKU

3a BEpHO BBITIOJIHEHHOE 3a/1aHKe BhIcTaBisgeTcs 0,5 6amios

3a HEBEPHO BHITIOJIHEHHOE 3a/1aHue BbicTaBisiercs 0 6amioB Teker
3aaHus

Bapnanr 1
I'py3, noaBeIIeHHBIN K CIUPaIbHON NPYKUHE, KOJIeOIeTCs 0 BEPTUKAIM C aMILIUTYA0i A = 8
cM. OnpeaenuTh KeCTKOCTh K MPYKUHBI, €CITM H3BECTHO, YTO MAKCUMAJIbHAsl KWHETHYECKAs SHEPTH
rpy3a coctaiuser 0,8 JIx.
BapuanT 2
MatepuanbHas Touka Maccoil m=10r coBepiaetr rapMmoHHueckue kosnebanus ¢ yacroroi 0,2 I'm.
Ammuityzaa xkosie0aHui paBHA 5 CM. ONIPEACIUTD JEHCTBYIONIYIO ITPU 3TOM Ha TOYKY MAKCUMAJIbHYIO
CHITY.
Bapuant 3
[TpenMeT pacroyiokeH Ha pacCTOSIHUM a OT JBOSIKOBBIITYKJION JTUH3bI ¢ (DOKYCHBIM PacCTOSITHUEM
f. Haiitu (B eqununax f) paccrosiHue a, mpu KOTOPOM pacCTOsIHUE b OT IpeaMeTa 10 ero JeHCTBUTENIbHOTO
n300paxeHus Oy1eT MUHUMAaJIbHBIM.
Bapuanr 4
Haiitu ammiuTyay v HauaiabHyIo a3y pe3yabTUPYIOLIEro KoieOaHus PU CII0KEHUH IBYX

TrapMOHHUYCCKUX KoJIeOaHMI OIHOTI'0 HAllpaBJICHUSA COOTBETCTBCHHO C aMIUIUTYdaMU 6cMmu8cMmu
T

TuZ
HayalbHBIMU (azaMu & = 2.
Bpems Boimosanennsi: 20 MuH

BHeayautopHas camocTosiTeIbHasi padoTa cryaeHTa Ned5S [ToarotoBka pedepara v npe3eHTaLUU Ha TEMY
«["apmoHnYecKkne KoebaHus .

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHBbIE TOKA3ATE/IH OLIEHKH Ounenka (K0J-BO
pe3yabTara 0aJ1710B)
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- JleMOHCTpauusi MHTEpeca K CBOEH 0,25
MpoeCCUu C TOMOIIBIO CHUCTEMBI
BHAHWI, TIOJIYYEHHBIX B IEPHOJ
oOy4eHHs, B TIEPBYIO OYepe/b,
rpaMOTHOTO UCTIOJIb30BaHUS
MaTeMaTHYECKUX  METOAOB  JUIS
pemeHust MpodeCCHOHATTBHBIX 3a/1a4

-  MoruBupoBaHHOe  000CHOBaHHUE 0,25
BHIOOpa ¥ TNPUMEHEHHS OCHOBHBIX
IMOHSATHH U METOJIOB MaTEMAaTHYSCKOI'O
aHalM3a, JTUCKPETHOH MAaTeMaTHKH,
TEOpUHU BEPOSITHOCTEH u
MaTEeMaTHUYECKOM CTaTHCTUKH

3a BepHO BBIIIOJIHEHHOE 3a/1aHue BeicTaBisiercs 0,5 6amios 3a
HEBEPHO BBHIMOJIHCHHOE 33/1aHNe BeIcTaBisieTcs: O OanioB

Moayas 11. J1eMeHTHI TEOPUH BEPOSATHOCTEH U MATEMATHYECKOH CTATHCTHKH
Tema 11.1 Cnyyaunwii onvim u ciyyainoe coovimue. Omunocumenvuasn yacmoma. Beposmunocms cobbimusi.

IIpakTnueckoe 3axanue Ne 110 k Teme CrnywailHbli OmBIT M ciydaiiHOE COOBITHE.
OTtHocuTenbHas yacToTa. BeposaTHOCTh COOBITHSL.

Jupakrudyeckue enuHuIbl: CydailHbIN ONBIT U clTydaiiHoe coObITHe. OTHOCUTEIbHAS YacTOTa. BeposTHOCTD
CcOOBITHA.

IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIE IOKA3aTeJIN OLEHKH Ouenka (K0,1-BO
pe3yJbTara 0aJ1710B)
- JleMoHCTpaIusi HHTEpeca K CBOCH 0,25

npodeccuu ¢ TOMOIIBIO CHUCTEMBI
3HAaHU#, TOJYYCHHBIX B TMEPUOJ
oOy4eHHs, B TIEPBYIO O4YepeIb,
IpPaMOTHOTO UCTIOJIb30BaHUS
MaTeMaTHYECKUX  METOJOB  JJIs
peteHus Mpo(heCCHOHABHBIX 3a1a4

- MoTuBUpOBaHHOE 0OOCHOBAHUE 0,25
BbIOOpA U IPUMEHEHHS OCHOBHBIX
MOHATUI U METOJI0B MAaTEMaTHYECKOTO
aHaJM3a, TUCKPETHONW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH U
MaTeMaTHYECKOW CTATUCTHUKU

3a BCPHO BBIIIOJIHCHHOC 3aIaHUC BBICTABJISICTCA 0,5 0ajoB
3a HCEBCPHO BBITIOJIHCHHOC 3aIaHUC BBICTABJISICTCSA 0 6amnoB

TekcT 3aaauus

Bapuanr 1
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1. AOGOHEeHT 3a0bUT MocHenHIo Iudpy HoMmepa TenedoHa W MOITOMY HaOupaer e€ Hayraf.
Onpenenuts BEpOATHOCTH TOTO, YTO €My MPHUIETCS 3BOHUTH HE OoJiee ueM B 3 MecTa.

2. [ITects pykonucen Ciy4aliHO pacKJIaAbIBAIOT 110 IIATH nankam. KakoBa BEpOATHOCTb TOTO, 4TO
POBHO OJIHA MalKa OCTaHETCs IIyCTON?

Bapuanr 2

1. AGoHeHT 3a0bu1 mocsienne 2 nugpsl TeIe(OHHOTO HOMEPA, HO TOMHUT, YTO OHU Pa3IMYHbI
1 00pa3yroT 1By3HauHoe uncio, Menbiee 30. C ygeTom 3Toro o Habupaer Hayrana 2 uudpsl. Haiitu
BEPOSITHOCTH TOTO, YTO 3TO OYAYT HYKHBIE ITU(PBHI.

2. Mudpst 1, 2, 3, ..., 9, BeINHCAHHBIC HA OTACIHHBIC KAPTOYKHU CKIIAIBIBAIOT B SIIUK U
TIIATEIBHO NepeMennBaoT. Hayraa BEIHUMAIOT OJIHY KapTouky. HaliTH BEpOSTHOCTB TOTO, YTO YHCIIO,
HaIMCAHHOE Ha YTOW KapTOYKe: a) 4eTHOE; 0) IBYy3HAYHOE.

Bapuanr 3

1. [ecTp mapoB ciaydailHbIM 00pa3oM pacKiIaJbIBalOT B TpH suuKa. HallTu BeposTHOCTH TOTO,
YTO BO BCEX SIIMKAX OKAXETCSI pa3HOE YUCIIO I1apOB, IIPH YCIOBUH, YTO BCE ALIUKU HE MYCTHIE.

2. Pebenok nmeet Ha pykax 5 kyoukoB ¢ OykBamu: A, K, K, JI, Y. KakoBa BeposTHOCTB TOTO, YTO
pebeHok cobeper n3 KyOUKOB CII0BO "Kykia'"?

Bapuant 4

1. Ha nonke B cimywaiiHOM nopsiake pacctaBieHO 40 KHUT, Cpeau KOTOPBIX HAaXOIUTCS
TpexToMHUK IlymknHa. Haiitu BEpOSITHOCTB TOTO, UTO 3TH TOMA CTOST B IOPSIIKE BO3pacTaHUs HOMEpa
CclieBa HaIlPaBo, HO HE 005A3aTENIbHO PSIIOM.

2. Ha kaxx70#i U3 MATH OAMHAKOBBIX KapTOUYEK HalledaTaHa oJHa U3 ciueayrommx oyks: "a", "m",
"p", "1", "r0". KapTouku TmiarenpHo nepeMeniansl. HaliTu BEpOSTHOCTB TOTO, UTO HA YETHIPEX BBIHYTHIX
10 OZHOM KapTO4YKe MOKHO IPOUYECTh CJIOBO "topTa’.

Bpems BbinosiHenusi: 15 mun

BueaynuTopHasi camocTosiTe/ibHasi padora cryaenta Ne49 PereHue mpakTHYECKUX 3a/1a4 ¢ IPUMEHEHUEM
CTaTUCTHYCCKHUX METOAO0B.

IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIE IOKA3aTeJIN OLEHKH Ouenka (K0,1-BO
pe3yJbTara 0a/1J10B)
- JleMoHCTpanus MHTEpEca K CBOEH 0,25

npodeccu ¢ TOMOIIBIO CHCTEMBI
3HAaHU#, TOJYYCHHBIX B IEPHOJ
oOy4YeHHs, B TICPBYIO OYEpE/lb,
IPaMOTHOTO UCTIOJIb30BaAHUS
MaTeMaTHYECKUX  METOJOB  JUIs
petieHus TpodeCCUOHATBHBIX 3a7a4
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- MoTuBupoBaHHOE 000CHOBaHHE 0,25
BbIOOpa M TPUMEHEHHSI OCHOBHBIX
MOHATUI U METOJ0B MaTeMaTHYECKOTO
aHaM3a, TUCKPETHOW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH U
MaTeMaTHYECKOW CTATUCTHKU

3a BEpHO BBITIOJIHEHHOE 3a/1aHKe BhIcTaBisgercs 0,5 6aios
3a HEBEPHO BBITIOJIHEHHOE 3a/1aHKe BhIcTaBisgeTcs (0 OayioB

TexkcT 3agaHus

1. B nByx smukax cojepkarcs CHHHE U KPacHbIE IAphI: B IEPBOM SIIUKE 6 CHHUX U 7
KpacHbIX, BO BTOPOM SIIIHUKE — 4 CHHUX U 5 KpacHBIX. M3 KaXKA0TO SIIUKA U3BJIEKAIOT IO OTHOMY
mapy. Haiitu: 1) BeposSTHOCTb TOTO, YTO XOTs OBl OJIMH U3 BBIHYTHIX IIAPOB OyJET KPaCHBIM; 2)
BEPOSITHOCTH TOTO, YTO TOJILKO OJMH U3 IIapOB OYAET KPACHBIM.

2. W3 nsatu 6ykB pa3pe3Hoit a30yku cocraieHo ciioBo JJOMUK. Peberok, He ymeromui
YUTaTh, PacChINall 3TH OYKBbI U 3aT€M BBUIOXKUII TPU U3 HUX B IIPOU3BOJILHOM nopsiake. Halitu
BEPOATHOCTH TOT'0, UTO Yy Hero nonyuuiiocs ciaoBo KO/, (Ilpennonaraercs, yto peOeHOK HE
repeBopaurnBacT OYKBBHI. )

3. U3 ypHbl, conepxaineii 3 6enbIx Mapa 1 5 CHHHX I1apoB, u3BiekaroT 1 map. Haiitu
BEPOATHOCTH TOTO, UTO LIap OEIbIii.

Bpems Bpimosinenusi: 30 MuH

Tema 11.2 OcrosHble NOHAMUS KOMOUHAMOPUKLL.

IIpakTnyeckoe 3aganue Ne 111 k reme OcHOBHBIC MOHATHA KOMONHATOPHKH.

JAunakTudyeckne eauHuubi:  OmnpeneneHUe OCHOBHBIX — TMOHSTHH KOMOWHATOPHKHU:
MEPECTAaHOBKH, COUETAHUSI, PA3MEILICHHUS.

Ilepeyennb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHbIE MOKA3aTeIH OLEHKH OneHka (K0,1-BO
pe3yJibTaTa 0a.,1710B)
- JleMoHCTpanusi HHTEpeca K CBOEH 0,25

npoecCuu ¢ TMOMOIIBIO CHUCTEMBI
3HAaHWH, TONyYEHHBIX B TEPUOJ
oOyueHus, B TEPBYIO OYEpE.b,
rpaMOTHOTO WCTIOJTb30BaHUS
MaTeMaTHYeCKUX  METOJOB  JUIs
pemeHust MpoeCCHOHATTBHBIX 33124

- MotuBupoBaHHOe 00OCHOBaHHE 0,25
BHIOOpa W TIPUMEHEHHUS OCHOBHBIX
MMOHATUH U METOJ0B MAaTEMaTHUECKOT'O
aHanu3a, JHUCKPETHOM MaTEMAaTHKH,
TEOpUHU BEPOSITHOCTEN u
MaTeMaTU4YeCKOM CTaTUCTUKHU
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3a BepHO BBINIOJHEHHOE 3aaHue BeicTaBisercs 0,5 6amion

3a HEeBEpHO BHINOIHEHHOE 33/1aHue BICTaBisieTcs 0 Oansios

TexcT 3agaHus

BapuanT 1
1) Beruncnure:
P4
=43 .
P AB a) ’
Cs - P2
6)
2) CKOJBKMMH CITIOCOOAMU MOKHO COCTAaBUTh PACIUCAHME OJHOIO Y4eOHOro JHS U3 6 pa3iIuuHBIX
YPOKOB?
3) CKOJBKUMH CTIOCO0aMH U3 7 WICHOB MPE3uArnyMa COOpaHusl MOKHO BBIOpATh MpeacenaTens, ero
3aMEeCTUTEINS U ceKpeTaps?
4) Ckonbkumu criocobamu u3 10 UrpokoB BoJIEHOOJIBHOM KOMaH/bl MOXHO BBIOpaTh CTapTOBYIO
mecTePKy?
5) Pemmre ypaBHeHue:
Als4=20.
Bapuant 2
1) Boraucnure:
P [
5 A% )
P, 5 ) )
7
Cio 0) P3
2) CKOJIBKO pa3MYHbIX MATU3HAYHBIX YHMCENT MOXKHO COCTaBUTh M3 mudp 1, 2, 3, 4, 5 (uudps! B
OJIHOM YHCJI€ HE JTOJKHBI TTOBTOPSTCS)?
3) CxoybKUMHU crioco0amMu U3 9ydeOHBIX MPEIMETOB MOKHO COCTaBUTh paclucaHue Y4eOHOTo JTHS
13 6 pa3IUYHbBIX YPOKOB?
4) CkonbkuMH crioco0amMM U3 25 yY4EeHHKOB KJIacCa MOXHO BBIOpaTh YETHIPEX Ul ydacTus B
Mpa3gHUYHOM KOHILIEpTE?
cle (x- 1) = 30.
Bapnanr 3

1) Beruucnure:

pﬁ Ain.
A C5
1

3.2 2
czcy + cicy
0)
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2) CKoOJIbKO Pa3JInYHbIX MATU3HAYHBIX YHUCE]T MOYKHO COCTAaBUTH U3 PP 6, 7, 8, 9, O(uudpsl B 01HOM
YHUCJI€ HE IOJKHBI TOBTOPATCS)?

3) CKOIBKO MOXHO COCTAaBUTh PAa3IUYHBIX IPAaBWIBHBIX IPOOEH, UCIONB3YysSd B YHCIUTECIC U B
3HameHaTene uyncia 2, 3, 5, 7, 11, ecnu B 3anmucu Kak10M ApoOH UCIOJIb30BaTh 2 yucia?

4) CKOJIbKO IHaroHajcii UMECT BBITYKJIBIH CEMUYTOIbHHK?

5) Pemmre YpaBHEHHE:

A5 =336C°5

Bapuanr 4
1) Beraucnure:
P, Al
i 4.3 _ 3.2
a) Ay Cus; 0) CsCs — C5Cy
2) CKoJbKMMHU CI0CO0aMU MOKHO PacCTaBUTh Ha KHIDKHOM nosike Toma 4-tomHuka Darapa [lo taxk,

yTOOBI 4eTBEPTHIN TOM HE CTOSIT KpaitHUM ciieBa?

3) CKOJIbKO pa3IMYHBIX TPEX3HAYHBIX YHCE MOKHO cocTaBuTh U3 udp 0, 1, 2, 3, 4, eciu uudpsl B
OJIHOM YUCJIE€ HE TIOBTOPSIFOTCS?

4) CKOJIBKO CYIIECTBYET Pa3iMYHBIX TPEYTOJIbHUKOB C BEPIIMHAMM B 7 JaHHBIX TOYKAaxX, €CIU
U3BECTHO, YTO 3 U3 HUX JIeXKAT HAa OJIHOM NpAMOI?

5) Pemmure ypaBHeHue:
12655} 55A2, =
Bpems Bbinosnenusi: 30 MmuH

IIpakTuyeckoe 3aganue Ne 112 x reme OCHOBHBIE TOHATHSI KOMOMHATOPHKHU.
Junaktnyeckue eAnHUNbI: [IpuMeHeHne KOMOMHATOPHBIX 3HAYEHUH JJ1s1 BBIUMCIIEHUS BEPOSITHOCTH.

Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHbIE MOKA3aTeIH OLEHKH OneHka (K0,1-BO
pe3yJibTaTa 0a.,1710B)
- JleMoHCTpanusi HHTEpeca K CBOEH 0,25

npodeccud ¢ TOMOIIBIO CUCTEMBI
3HAaHU#, TMOJYYCHHBIX B MEPUOJ
oOy4yeHHs, B TIEPBYIO O4YepeIb,
rpaMOTHOT'O HUCITIOJIB30BAHUA
MaAaTEMATUYCCKUX METOOOB JJIS
pelieHns npodeccuoHanbHBIX 3a7a4
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- MotuBupoBaHHoe 00OCHOBaHHE 0,25
BbIOOpa W TIPUMEHEHHUS OCHOBHBIX
MOHATUH U METOJIOB MAaTEMAaTHIECKOTO
aHauM3a, JUCKPETHOW MaTeMaTHKH,
TEOPUH BEPOSITHOCTEH "
MaTeMaTHYECKOW CTATUCTHKU

3a BEpHO BBITIOJIHEHHOE 3a/1aHKe BhIcTaBisgercs 0,5 6aios
3a HEBEPHO BBITIOJIHEHHOE 3a/1aHKe BhIcTaBisgeTcs (0 OayioB

TexcT 3agaHus

Bapuanr 1 Bapuanr 2
1. Coxparure ApobE 1. Cokparute 1podb
(nn! n!
a) ant; a) ; M
| !
(n+4)! (nO1)Y(nO3) (n+3)!
b) .
b) .
2. Haiitu n!(n 0 2)
a) Ciss; 3. Haiitm
A.0 As a) Asss
cocC
b) A s0Azs. ’ i
7 7 b) s Ae2
Bpems Boimosanennsi: 30 MuH 6.

BueaynnropHas camocTosiTesibHasi padora crygenTa NeS0 Penienue npakTudeckux 3aaad Ha NIPUMEHEHHE
KOMOMHATOPHBIX 3HAUEHUH /17151 BBIYUCIICHUS BEPOSATHOCTH.

IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIE MOKA3aTEJIN OLEHKH Ouenka (K0,1-BO
pe3yJjbTara 0aJ1710B)
- JleMoHCTpanus wHTEpeca K CBoei 0,25

MpoeCCUu C TOMOIIBI0 CHCTEMBI
3HAaHWI, TOJYYCHHBIX B TEPHOJ
oOyueHusi, B TIEPBYIO OYEpPE[p,
rpaMOTHOTO WCTIOH30BAHUS
MaTeMaTHYECKUX METOJIOB ISt

pelieHus npodeccuoHanbHbIX 3a1a4
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MotuBupoBaHHOe  00OCHOBaHUE 0,25
BEIOOpa W TIPUMEHEHHUS OCHOBHBIX
MOHATUI U METOJIOB MAaTEMAaTUIECKOTO
aHauM3a, JUCKPETHOW MaTeMaTHKH,
TEOPUH
MaTeMaTHYECKOW CTATUCTHKU

BEPOATHOCTEH u

3a BepHO BBINIOJHEHHOE 33aaHue BeicTaBisercs 0,5 6amioB

3a HEBCPHO BBINIOJIHEHHOC 3a1aHNEC BBICTABIISCTCSA 0 6annoB

TexcT 3agaHus

CKOJIBKO YeTHBIX YEThIPEX3HAUHBIX YHCEN, B KOTOPBIX IU(PBI HE OBTOPSAIOTCS, MOKHO 3aIIUCATh C TIOMOIIBIO
uudp 1, 2,3, 7?

B 11 «a» xnacce yuarcs 25 ywammxcs, B 11 «O» - 20 yuamunxces, a B 11 «B» - 18 ywammxcst. s paboTsl Ha
MIPHUIIKOJIBHOM Y9acTKe HaJ0 BBIICIHUTH TpexX ydammxcs u3 11 «ay, nByx — u3 11 «6» u omuHoro — u3 11 «B».
CKOJIBKO CyIIECTBYET CIIOCOOOB BHIOOPA YHALTUXCS ISl pa0OTHl Ha MPUIIKOJIEHOM y4acTKe?

CKOJTBKHUMU CTIOCO0aMH MOXKHO paclpefeNuTh 12 pa3nuyHbIX KHUT MEKIY YeThIPhMS YUaIIuMUCS ?

CKOJIBKO YETHBIX YEThIPEX3HAUHBIX YHCEN, B KOTOPBIX IU(PBI HE MOBTOPSAIOTCS, MOKHO 3aIIUCATh C TIOMOIIBIO
uudp 1, 2, 3, 4?

B otnene pabotaroT 9 Begymmx u 12 crapmux Hay4HBIX COTPYIHHUKOB. B KOMaHAMPOBKY HAIIO MOCIATh IBYX
BEAYIIUX W TPEX CTapUIMX HAYYHBIX COTPYIHHUKOB. CKOJBKMMH CHOCOOAMHM MOXKET OBITh chenaH BbIOOp
COTPYJHHUKOB, KOTOPBIX HAJ0 MOCIAaTh B KOMaHIUPOBKY? 6. CKOJBKO Pa3HBIX CTAPTOBBIX LIECTEPOK MOMKHO
oOpasoBatb u3 10 BoneitbonmcToB?

Bpems BoinosiHenusi: 50 MuH

Tema 11.3 Onepayuu nao coovimuamu. Teopemul c0MHCEHUS U YMHONCEHUS BEPOAMHOCMEI.

IIpakTnueckoe 3axanmne Ne 113 k reme Oneparuu Hag cCOOBITUAMU. TEOPEMBI CII0KEHUS U YMHOKEHUS

BEpPOSITHOCTEM.

I[I/IIIaKTI/I‘leCKI/Ie CANHUIbI: OnepauHH Hazx COOBITHSIMHU. TeopeMH CJIOKCHUA U YMHOKCHUA BCPOHTHOCTCI\/’I.

IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIE IOKA3aTeJIN OLEHKH Ouenka (K0,1-BO
pe3yJbTara 0aJ1710B)
- JleMOHCTpanust MHTEpeca K CBOEH 1

npoecCuu ¢ TMOMOIIBIO CHUCTEMBI
3HaHWH, TOJNYYCHHBIX B TEPUOJ
oOyueHusi, B TEpPBYIO OYEpE.b,
IpaMOTHOTO MCTOJIb30BaHUS
MaTeMaTHYeCKUX  METOAO0B  JJis
peteHust mpodecCUOHANBHBIX 3a1a4
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- MotuBupoBaHHoe 00OCHOBaHHE 1
BEIOOpa W TIPUMEHEHHUS OCHOBHBIX
MOHATUH U METOJIOB MAaTEMAaTHIECKOTO
aHauM3a, JUCKPETHOW MaTeMaTHKH,
TEOPUH BEPOSITHOCTEH "
MaTeMaTHYECKOW CTATUCTHKU

3a BepHO BBIIIOJIHEHHOE 3a/laHUE BBICTABISAETCS 2 Oaia
3a HEeBEpHO BHINOJIHEHHOE 331aHue BhICTaBisieTcst 0 OaioB
TexkcT 3agaHuA
Bapuanr 1

1) 13 30 yuenukoB crioptkiacca 11 3anumaercs ¢pyro6os10M,6 — Boseiiboom, 8 — Oerom, a
OCTaJIbHBIE 5 —TIPBDKKAaMH B JUIMHY. KakoBa BepOsATHOCTh TOTO, YTO OJIMH MPOU3BOJIBLHO BEIOPAHHBIN
YUEHHK KJlacca

a) He 3aHUMAaeTCsI MPbDKKAMH?
b) 3aHMMaeTcs UTPOBBIM BUAOM criopTa?

2) Huna u Jlopa muinyT AMKTAHT BEPOSITHOCTH TOTO, 4T0 HUHA JOMYCTUT B HEM OIIMOKY, COCTABIISIET
60% , BeposiTHOCTH omnOku Jlopsr — 40%. Haliaure BepoATHOCTH TOTO, YTO

a) o0e IEBOYKH HAIMIIYT AUKTAHT O€3 OMIHOOK;
b) Huna Hanumer 6e3 omrbok, a Huna ommbercs.

3) Monerty 6pocatot 6 pa3 nmoapsia. Haiiaure BEpOATHOCTb TOTO, YTO XOTs ObI OJIMH pa3 BBIMAACT «PEIIKay.

Bapuanr 2

1) 13 30 yuenukoB crioptkiacca 11 3anumaercs ¢pyrdosioM,6 — BoJieitbo1oM, 8 — 6erom, a ocTaibHbIe
5 — mpbDKKaMHU B AnuHY. KakoBa BepOsSTHOCTb TOT0, YTO OJAMH IPOU3BOJIBHO BEIOPAHHBINH YUEHHK Kilacca

a) He 3aHuMaeTcs GpyToosoM?
b) 3aHumaercs NErkoi aTICTHKON?

2) Huna u Jlopa numyt OUKTaHT, BEPOATHOCTh TOro, 4ro HuHA 1omycTUT B HEM OIIMOKY,
coctasinsieT 60% , BeposiTHOCTH omnOku Jlopsl — 40%. Haiinure BepoITHOCTB TOTO, YTO

a) 00e IeBOYKH B TUKTAHTE OLINOYTCS;
0) Jlopa Hanumier 6e3 omnbok, a Huna ormmbercs.

3) Momuety OpocaroT 6 pa3 nozpsia. Haiiaure BepoITHOCTb TOT0, YTO XOTs ObI OJIMH pa3 HE BBINAAET
«peLIKa.

BapuanTt 3 1) B GecripourpsIiiHoii loTepee BBITYIEHO
10000 6uneros, cpenu koTopsix 100 BeIMTpHILIEH 1O

1000py6meii, 200 BeurpeImeit mo 500py6uneit, S00 Beiurpeimeit mo 200pyo6meit u 1000 BeArpsItei mo
100py06neii, a ocTanbHbIe OMIIETHI BRIUTPBIBAIOT 10 1 pyOito. KakoBa BeposITHOCT TOTO, UTO MPHU
MOKYTIKE OJHOTO OMJIeTa BBRIMTPHIII COCTABUT

a) He 6onee 200pyoneit? 0) 6omnee 200 pyoOneit?
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2) Kaxxnip1it u3 TpEX CTPENKOB CTPENSET B MULLEHD 110 OJTHOMY pa3y, IPU4YEM BEPOATHOCTh
nonajaHus nepBoro crpenka coctasiseT 90%, sroporo — 80%, Tperbero — 70%. Haitnute BeposTHOCTH
TOTO, 4TO

a) BCE TPH CTPEJIKA MTOPA3SIT MUIIICHB;
0) n1BOE U3 TPEX CTPEIKOB MIPOMAXHYTCS.

3) Mouerty Opocatot 5 pa3 noapsia. Haiiiure BeposITHOCTh TOTO, UTOKPEIIKA BbIMAIaeT He
«opemn» BbINIagaeT domee 2 pas.

Bapuant 4
1) B 6ecripourpsimnoii norepee BoimymeHo 10000 6uneros, cpenu koTopsix 100 BEIUTPHITIEH TIO

1000py6ueii, 200 Borurpsimeit o S00pyomneit, 500 Bemrpsimeit mo 200py6:neit u 1000 BEIMTpsIIIeiH Mo
100py6uieit, a ocTanbHbIe OMIETHI BRIMTPBIBAIOT 10 1 pyOiro. KakoBa BEpOsSTHOCTH TOTO, YTO MPHUITOKYIIKE
OJTHOTO OMJIETa BHIUTPHIII COCTABHUT

a) ue menee 500pyomneit?
6) menee 500py0ueii?

2) Kax1p1i1 U3 TPEX CTPENIKOB CTPEISAET B MUILEHD 110 OJHOMY pa3y, IPUYEM BEPOSATHOCTH I1OIAJaHUS
nepBoro crpeiika cocrasisier 90%, Broporo — 80%, Tpetbero — 70%. Haiiqure BeposiTHOCTh TOTO, YTO

a) BCE TPH CTPEJIKa MPOMaXHYTCH;
0) aBOE M3 TPEX CTPEITKOB MOPA3AT MUIIICHD.

3) Mosery Opocarot 5 pa3 nmoapsia. Haliaure BepoSITHOCTh TOTO, YTO PEIIKa» BBIMAIAET HE «OPEi»
BbINa/1aeT He MeHee 4 pa3.

Bpems Bbinosinenusi: 30 MmuH
IIpakTnueckoe 3aganue Ne 114 x teme Onepauuu Haja coObITUSMHU. TeopeMbl CIOXKEHUS U

YMHOXEHUSI BeposITHOCTEH. JluaakTuyeckue eJUHUNBI: TeopeMbl CIOXKEHHS M YMHOXECHHS
BEpPOSITHOCTEM.

Ilepeyennb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHbIE OKA3aTeJIH OLIEHKHU Onenka (K0,1-BO
pe3yjabTara 0aJ1710B)
- JlemMoHcTpamus MHTEpeca K CBOEH 1

MpoeCcCuu ¢ TMOMOIIBIO CHCTEMBI
3HAaHUH, TONYYEHHBIX B TEPUOJ
oOyueHusi, B TEpPBYIO OYEpE.b,
rpaMOTHOTO WCTIOJTb30BaHUS
MaTeMaTHYeCKUX  METOMOB IS
pemeHust MpoeCCHOHATTFHBIX 33124

- MoTuBHupOoBaHHOE 0OOCHOBAaHUE 1
BbIOOpa U IPUMEHEHHS OCHOBHBIX
MOHSTUH U METOAO0B MaTEMaTHYECKOI'O
aHanu3a, JMCKPETHOM MaTEMATHKH,
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TEOPUH BEPOSITHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKU

3a BEepHO BBIIOJIHEHHOE 33J[aHUE BBICTaBIIsAeTCS 2 Oamna
3a HEBEpPHO BBHINIOJHEHHOE 3aaHue BoicTaBisieTcs 0 6amioB

TexcT 3apanus

1. B ypHe nHaxogmsarcs 4 Oenbix mapa u 6 — uépHbix. M3 ypHbl Hayraa BelHHMaroT 3 mapa. Kakosa
BEPOATHOCTb TOT'O, UTO BCE OHU OJJHOTO LiBETa?

2. W3 xonomsl B 36 kapT HayraJ BEIHUMAIOT 4 KapThl. HailTk BEpOSTHOCTH TOTO, UTO CPEIU HUX OKAXKETCS
HE MEHEe TPEX TY30B.

3. JlBa crpenika CTpENSIOT MO OJHOHM IeNu. BeposTHOCTh momajaHus MepBoro crpenka paBna 0.9, a
BTOporo — 0.7. O0a cTpenka 0OTHOBPEMEHHO JIeJal0T MO 0JIHOMY BhIcTpeny. OnpenenuTs BepoITHOCTD
TOTO0, YTO OYIyT UMETh MECTO JIBa MOMAJAAHUS B LIETb.

4. B ypue HaxopasTcs 4 6enbIx ¥ 7 4€pHBIX mapoB. M3 ypHBI U3BIEKAIOTCS IIAPHI.

5. B ypHe HaxonsaTcs 4 6enbIx mapa u 8 kpacHbIX. 3 He€ HayraJ mociieJoBaTeabHO U3BIEKAIOT [1BA 11apa.
Haiitu BeposiTHOCTB TOTO, YTO 004 11apa OyayT 4€pHBIMHU.

6. Ha cOGopounslii konseiiep nocrymnaer 700 netaneit ¢ mepBoro cranka u 300 meraneid co BTOPOro.
[lepBriii ctanok maér 0.5% Opaxa, a BTopoit — 0.7%. HaiiTu BepoATHOCTH TOTO, YTO B3sTasl JI€Talb
Oyznet OpakOBaHHOM.

Bpems BpinosiHenus: 30 Mmun

BuHeaynutopHasi camocrosiTesibHass padora cryaeHta NeS1 PeuieHue npakTudeckux 3ajgad Ha
MIPUMEHEHUE TEOPEM CIOKEHUS U YMHOXEeHHs BeposiTHOcTel. IlepeyeHb 00beKTOB KOHTPOJISI H
OLICHKH

OcHOBHBIE OKA3aTeJIN OLEHKH Ouenka (K0,1-BO
pe3yJbTara 0aJ1710B)
- JleMOHCTpanus MHTEpeca K CBOeH 1

npoeccCuu ¢ TOMOIIBIO CUCTEMBI
3HAaHWH, TOJYYEHHBIX B TEPHOJ
oOyueHus, B TMEPBYIO OuYEpelb,
rpaMOTHOTO WCTIOJTB30BaHUS
MaTeMaTHYeCKUX  METOJIOB  JUIS
pemeHust TpodeCCHOHATBHBIX 33124

- MoTuBupoBaHHOE 000CHOBaHHE 1
BbIOOpA U IPUMEHEHUS OCHOBHBIX
MOHSTUHM U METOJJOB MAaTEMaTHYECKOTO
aHau3a, JMCKPETHOM MaTEMATHKH,
TEOPUH BEPOATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKH

3a BepHO BBINIOJIHEHHOE 3a/laHue BBICTaBIseTCs 2 Oaia
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3a HEeBEpHO BHINOJIHEHHOE 33/1aHue BICTaBisieTcs 0 OaysioB

TexcT 3agaHuA

1) BepostHocTh monaganus B 11edb U1 IEpBOTO cTpenka paBHa 0.8, mis Broporo — 0.7 u st
Tpetbero — 0.9. Ctpenku npousBeau Mo OJJHOMY BbICTpeny. HailTu BEposITHOCTh TOTO, UYTO UMEET MECTO
HE MEHee JBYX MONaJaHui B LEb.

2) B peMonTHYI0 Mactepckyto nmoctynuiao 15 tpakropoB. M3BecTHO, 4TO 6 U3 HUX HYKIAIOTCA
B 3aMEHE JBUTAaTeNs, a OCTAJIbHBIE — B 3aMEHE OTAENbHBIX y3510B. Ciy4yailHeIM 00pa3oM oTOMpAIOTCs TpU
TpakTopa. HailTu BeposTHOCTH TOro, 4TO 3aMeHa JABUTareis HeoOxoauma He Oosee, 4eM JBYM
OTOOpaHHBIM TPAKTOPaM.

3) Ha »xene300eTOHHOM 3aBO/ie M3rOTaBIMBAIOT MaHenu, 80% 13 KOTOPBIX — BBICLIETO Ka4eCTBa.
Haiitu BepoATHOCTH TOTO, YTO M3 TPEX HAyraJ BHIOPAHHBIX MaHENeH HE MEHee IBYX OYAyT BBICIIETO
copTa.

4) Tpu pabounx coOMpParOT MOJIIMIHHUKH. BEeposSTHOCTH TOTO, Y4TO MOAUIMITHUK, COOpaHHBIHN
nepBbIM pabouuM, BbICIIEro KauecTBa, paBHa 0.7, BropbiM — 0.8 u TpetbuM — 0.6. /111 KOHTpOJIS Hayraja
B35TO 0 OJHOMY IOJIUIMIIHUKY M3 COOpPaHHBIX KaxabIM pabounm. HailTu BepoATHOCTH TOTO, 4TO HE
MeHee JABYX M3 HUX OYAYT BBICILIEIO KauecTBa.

Bpems Bbinosinenusi: 30 MmuH

Tema 11.4 Juckpemnas ciyuainas eiutuna, 3aKoH ee pacnpeoenenus. ducnosvie xapakmepucmuru
OUCKPEMHOU CYYAUHOU BETUYUHDL.

Ipakrunyeckoe 3aganne Ne 115 k reme J/luckpeTHas ciydaiiHasi BEIMYMHA, 3aKOH €€ PacIpe/e/ICHUsI.
YucnoBbie XapaKTePUCTHKH JUCKPETHON CITy4aitHOM BETMYNHBI.

JAupakTuyeckue eqUHUNBI: J[MCKpeTHas clydaiiHas BeJIHUYMHA, 3aKOH €€ paclpeaeNeHusl.

IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

OcHOBHBIE IOKA3aTeJIN OLEHKH Ouenka (K0,1-BO
pe3yJbTara 0aJ1710B)
- JleMoHCTpaIusi HHTEpeca K CBOCH 0,25

npoecCuu ¢ TMOMOIIBIO CHUCTEMBI
3HAaHWH, TONyYEHHBIX B TEPUOJ
oOyueHus, B TEPBYIO OYEpE.b,
rpaMOTHOTO WCTIOJTb30BaHUS
MaTeMaTHYeCKUX  METOAO0B  JJis
pereHust mpoecCUOHAbHBIX 3a1a4

- MoTuBUpOBaHHOE 0OOCHOBAHHE 0,25
BBIOOpA ¥ TPUMEHEHUST OCHOBHBIX
MOHSATUN U METOJIOB MaTEMAaTHUUECKOTO
aHanu3a, JUCKPETHOM MaTEMATHKH,
TEOPUH BEPOATHOCTEN U
MaTeMaTU4eCKOU CTaTUCTUKHI

3a BEpHO BBITIOIHEHHOE 3a/1aHue BhIcTaBiseTcs 0,5 6anios

3a HeBEpHO BHINIOJHEHHOE 3aJjaHKe BbicTaBisiercs 0 OamioB
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Texcr 3axanus
Bapuanr 1
Ha nytu naBukenust aBToMaminsel 4 cBeToopa, KaKAblil U3 KOTOPBIX 3alpellaeT JajlbHeilee
JBIDKEHUE aBTOMAIMHBI ¢ BeposTHocThio 0,5. HaliTu psan pacnpeneneHuss 4uciaa CBETO(POpPOB,
MIPOMICHHBIX MAIIMHOM 10 IIEPBOM OCTAHOBKHU. UeMy paBHBI MATEMAaTUYECKOE OKUIAHUE U TUCIIEPCUS
3TOM CIIy4ailHOW BEJIMYUHBI?
Bapuanr 2
B marazune umeercs 15 aBromoOuieit onpeneneHHoi Mmapku. Cpenu HUX 7 4epHOTO IBeTa, 6
ceporo u 2 6enoro. IIpeacraButenu ¢pupMbl 0OpaTUINCh B Mara3uH ¢ IpeUI0KEHUEM O IIPojaxe UM 3
aBTOMOOWJIEH STOH Mapku, Oe3pa3iauuyHO Kakoro nBera. CoOCTaBbTe psA PACHpPEIENICHHs 4YHCIA
IIPOIAHHBIX AaBTOMOOMJIEH YEpHOro ILBETa IPU YCIOBHM, YTO ABTOMOOMIM OTOMpalIMCh Clly4yailHO.
Bapuanr 3
B ropozne 4 kommepueckux 0aHka. Y KakJI0ro puCK OaHKPOTCTBA B TEUEHHE IoJla COCTABIISET
20%. CocrtaBbTe psiIl pacrpenesleHuss 4yucia OaHKOB, KOTOPbIE MOTYT OOaHKPOTHUTHCS B TEUYEHUE
CJIEYIOILIEro Tojia.
Bapuanr 4
OXOTHHUK CTpesieT M0 AWYM JI0 IepBOro IMoNajaHus, HO YCIEeBAeT clenarh He 0ojee 4eThlpex
BbICTpeNnOB. COCTaBUTh 3aKOH PaclpeiesICHUs YUCIIa IPOMAXO0B, €CJIM BEPOSTHOCTD ITONAJAHUS B LIENb
pu ogHOM BeicTpesie paBHa 0,7. Haiitu nucnepcento 3ToM ci1y4aiiHON BEJIMYUHBL.

Bpems BoinosiHeHus: 15 Mmun

IpakTuyeckoe 3aganne Ne 116 x reme JluckpeTHas ciaydyaiiHas BEIMYMHA, 3aKOH €€ pacIpeeIICHHUs.
UucnoBble XapaKTEPUCTUKU JUCKPETHOM CIIy4aliHOW BEJIMYUHBI.
JdupakTuyeckue eqMHULbI: YHCIOBBIE XapaKTEPUCTUKU JUCKPETHOM CIIyYalHOW BEJTUYUHBI.

Ilepeyennb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHbIE MOKA3aTeIH OLEHKH OneHka (K0.1-BO
pe3yJibTaTa 0a.,1710B)
- JleMoHCTpanusi HHTEpeca K CBOEH 0,25

npodeccuu ¢ TOMOIIBIO CHUCTEMBI
3HAaHU#, TOJYYCHHBIX B TMEPUOJ
oOy4eHHs, B TIEPBYIO O4Yepelb,
IpPaMOTHOTO UCTIOJIb30BaHUS
MaTeMaTHYECKUX  METOJOB  JJIs
peteHust Mpo(heCCHOHABHBIX 3a1a4

- MoTuBUpOBaHHOE 0OOCHOBAHHE 0,25
BBIOOpA ¥ IPUMEHEHUS] OCHOBHBIX
MMOHSTHH U METOIOB MaTEMATHYECKOIO
aHanM3a, JUCKPETHON MaTeMaTUKH,
TEOpUHU BEPOATHOCTEH U
MaTEMaTHYECKOH CTATUCTUKHU

3a BEpHO BBITIOIHEHHOE 3a/1aHue BhIcTaBiseTcs 0,5 6anios
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3a HEeBEPHO BHINOJIHEHHOE 33/1aHue BICTaBisieTcs 0 Oanios
TexcT 3agaHuA
1.  Ilyctb B HeKoTOpOIi J0oTepee pasbirpbiBatoTcs 1000 6uneroB. OauH OMIIET UMEET BBIMTPHIIL

10000 py6aeit, nBa ounera — mo 3000 py6aei, 10 — mo 500 py6seit u 50 mo 10 py6aeit. YcTaHOBUTH
3aKOH pacrpeieeHUs CIIyYaifHOTO BBIMTPHIIIA IS BIIaIelbla OAHOTO OuieTa.

2.  B3agaue o noTepero onpenenuTb CpeJHUN BEIMTPBILI IS BIajIelIblla OJHOro Ousiera. 3. 3aKoH

pacipeneneHus 3a1aH TaOauIein:

Xi 1 2 3 4
pi 0,2 0,4 0,3 0,1
HaiiTn MmaTemMatndeckoe OXKHJIaHUE, TUCIICPCHIO U CPEHEE KBAAPATHICCKOE OTKIIOHEHHE.
4, JlaHo pacrpenenieHue 4YHcia OYKOB IMOJYYCHHBIX CTPEIKOM IPH OIJHOM BEICTpENE I10
MUILEHM C MIECTHIO 00JIACTAMM:
Xi 0 1 2 3 4 5
pi 0,1 0,1 0,1 0,3 0,2 0,2

Haiitu: a) XapakTepUCTHKHU pacpe/IeICHuUs;

0) BBIYMCITUTH BEPOSATHOCTH TOTO, YTO B PE3yIbTaTe OJHOIO BBHICTPETIA CTPEJIOK MOMaAeT B 001acTh
3, wm 4, unu 5;

B) BBIYHUCIIUTH BEPOSATHOCTH TOTO, UTO B PE3YJIbTATE OJHOTO BHICTpPENA CTPEIIOK HE TPOMAXHETCS;

F) KaKue 4rcijia O4KOB OTKIIOHAIOTCA OT MAaTCMATHUYCCKOI'0 OKUAaHWA B IIPCACIaX HOPMBI.

Bpems BbinosineHnusi: S0 MuH

BaeayauTopHasi camocTosiTeIbHasi padora cryaenta NeS2 CocraBieHHe KpOCCBOpAa Ha HOBBIC
MAaTEMAaTUUCCKHUEC MMOHATHA, OIPCACICHUA, TCOPEMBIL.

Ilepeyennb 00bEKTOB KOHTPOJISA M OLICHKH

OcHOBHbIE MOKA3aTeIH OLEHKH OneHka (K0,1-BO
pe3yJibTaTa 0a.,1710B)
- JleMoHCTpanusi HHTEpeca K CBOEH 0,25

npodeccuu ¢ TOMOIIBIO CHUCTEMBI
3HAaHU#, TOJYYCHHBIX B MEPUOJ
oOy4yeHHs, B TIEPBYIO O4YepeIb,
IPaMOTHOTO UCTIOJIb30BAHUS
MaTeMaTHYECKUX  METOJOB  JJIs
petieHust podeCCHOHATTBHBIX 331a4
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- MoTtuBupoBaHHOE 000CHOBAHHE 0,25
BbIOOpa M TPUMEHEHHSI OCHOBHBIX
MOHATUI U METOJI0B MaTeMaTHYECKOTO
aHaM3a, TUCKPETHOW MaTeMaTHKH,
TEOPHUH BEPOSTHOCTEH 1
MaTeMaTHYECKOW CTATUCTHKU

3a BepHO BBINIOJHEHHOE 33aaHue BeicTaBisercs 0,5 6amioB

3a HEBEPHO BBINOJIHEHHOE 3a7aHue BoicTaBisgercs 0 6anos Teker

3aJaHuA

IIo 2opu3onmaiiu.;

3. Co0bITHE, KOTOPOE MOMKET IPOU30NTH
aub0 He MPOU3OHTH TMpH COOIOIECHUN
OIpeJIeJIEHHBIX YCIOBUI
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5. Crenenb (Mepa, KOJMYECTBEHHAs
OILIEHKAa) BO3MOYKHOCTU HACTYIJICHUS

HEKOTOPOT'O

coOBITHS?

6. CnyuwaitHoe coOBITHE, KOTOpOe
HE



pasjensieTcss Ha Jpyrue, Oojiee MENKHe
coObiTust 7. JIBa wmiam OoJiee COOBITHIA,
KOTOpbIE ~ MOTYT  TPOU30WTH  BMeECTe
(OHOBPEMEHHO) B TAHHOM HMCITBITAHUH?
10. ¢ynkuuo  F(x), onpeaenstonryro
BEPOSATHOCTH  TOTO, 4YTO  ClydYaiiHas
BelMuMHa X B pE3yJIbTaTe HCIBITAHUS
[IPUMET 3HAYCHHE, MCHBIIICE X.

11. Knaccuueckuit pacueT BEpOATHOCTHU
(o ombiTa)

12. Ha3wiBaetcs MIPOU3BOJIBLHOE
MHOKECTBO HEKOTOPOI'O MHOKECTBAa BCEX

ONpeeIEHHON IIpOLeIypPbI BBIOPAHHBIX U3
TCHEPAJbHOM  COBOKYIMHOCTH  JIJII  Y4acTHsl B
HCCCIOBAHUH

2. Co0pITHE, KOTOPOE 0053aTEIBHO MPOUCXOIUT
B PE3YJIbTATE UCIIBITAHUS?

4. paszmenn MareMaTHKH, H3YYarolluil JHUCKPETHBIC
O0OBEKTBI, MHOXXECTBA (COYCTAHHUS, IMEPECTAHOBKH,
pasMeIleHus W TIEPEYMCIICHUs DJIEMEHTOB) U
OTHOILIEHUS HA HUX?

8. YucneHHass  XapaKTEpUCTUKA  PEabHOCTH
MTOSIBJIEHUS TOI'O UJIH MHOT'O COOBITHS?

9. HopmanbHelil 3aKOH pacupeleieHus] TaKxke

KpoccBoppa "Teopus BepossTHOCTEN U MaTeMaTU4ecKas ctaTucTuka"

BO3MOJKHBIX UCXOJJ0B

14. Pacder BepOSITHOCTH TIOCIIE OIbITa Ha
OCHOBE IOJTy4YeHHOH HH(OpMaIiH

15. Otpacnp  3HaHM, B  KOTOpOH
U3NaraloTcsi  o0IIMe BOMPOCHl  cOopa,
U3MEpEeHUusT U
CTAaTUCTHYECKUX (KOJIMYECTBEHHBIX WIIH

aHalJin3a MaCCOBBIX

Ka‘IeCTBeHHBIX) JaHHBIX

18. EnuanuHOE OCYyIIeCTBIEHHE KAaKOro —JH00
JKCIIepuMeHTa’?
19.  ®panHmy3ckuil MaTeMaTHK, (UMK,

JTUTEPATOp, MEXaHUK, (GUI0cod
20.  Kasanep, azaptHblit urpok 1o eepmuxanu

1. MHOXeCTBO CITy4aeB (MCTIBITYEMBIX,

00BEKTOB, COOBITHI, OOpa3IOB), C TOMOIIBIO

Ha3bIBACTCA 3aKOHOM

13.  pacnpenenenue BEPOSITHOCTEHN
HENPEPBIBHON CIIy4aliHOM BEJIMYMHBI, KOTOPOE
OIMCHIBAETCSI INIOTHOCTBIO BEPOSITHOCTH 16.
JIro06oii pe3ynpTaT UCTIBITAHUS Ha3bIBaeTCs 17.

Mepa pazbpoca JTAaHHOM
CIy4ailHON BEJIMYMHBI, TO €CTh
eé OTKJIOHEHHS] OT MAaT€MaTHUYECKOTrO

oXumauug?

ITo ropusonranu:

1. Paznen maremaTukH, B
KOTOPOM pEeIIarTCs 3a/1a4M Ha
COCTaBJIEHUE Pa3INYHbIX
KOMOMHAIMI U3 KOHEYHOT'O
qucia JIEMEHTOB U MOACYET
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BCEX
BO3MOJXHBIX
TaKnuXx

KOMOMHAITHH.

3. YnopspoueHHoe
MOJMHOXECTBO,  CoJepiKamiee m
3JIEMEHTOB MHOXECTBA, COCTOSIIETO
U3 N DJICMEHTOB.
4. Cnyuaiinas
NPUHUMAOIIAS

BEJIMYMHA,
OTJIE/bHBIE,
M30JIMPOBaHHBIE BO3MOKHbIE
3HAYEHUs c ONpeAeIEHHBIMU
(HEHYJIEBBIMU ) BEPOSITHOCTSMHU.

5. HaoOmromaeMsie 3HAYECHUS
[IpU3HaKa CTaTUCTUYECKON
COBOKYITHOCTH.

6. Hayka, wu3yuaromass MeTozsl
00paboTKH pe3yIbTaToB
HaOIIOIEHUH.

7. PazHocTh Mexny HaMOOIBIIUM
u HaMMEHBIIINM 3HAYEHUAMU
BapHaHT.

10. Ywumcno, KOTOpoe BbIpakaeT
CTETeHb YBEPEHHOCTH B
HACTYIUIEHUH TOTO WM HHOTO
COOBITHSI.

11. 3nauvenwue CIy4aiiHOU
BEJIMYUHBI, BEPOATHOCTH KOTOPOTO

HanOOJIbIIIA.

Bpems BbinosiHeHusi: S0 MuH

12. Peamuzanust omnpeneiéHHOTO
KOMILJIEKCA YCIIOBUA.
14.  Ywucno uieHOB CTaTUCTUYECKOU
COBOKYITHOCTH, UMEIOLINX ONPEAEIEHHOE
3HAuYEHUE.
16. @DakT, KOTOPBIA MOXKET IIPOM30MTH B JAHHBIX
YCIIOBUSIX.
17.  VuopsmoueHselii  HabOp
OJIMHAKOBO PACHpPEEIEHHBIX CIIy4alHbIX BEJIUYMH.
18.  I'paduueckoe n300pakeHHE HHTEPBAIBLHOTO
BapUaLlMOHHOTO pAJa.

HE3aBUCHUMBIX

ITo BepTHKAIM:
2. CiiyyaiiHas BeTM4MHA, IPUHUMAIOIAS 3HAYSHUS U3
MHTEpBaJa.

4. Marematuyeckoe OXHUIaHME  KBajJpara
OTKJIOHEHMsSI  CIIy4allHOM  BEJIMYMHBI  OT
MaTeMaTHYECKOI0 OKHJaHUSI.
6. Heynopsinouennoe

COoZCpIKaIIce m 9JICMCHTOB MHOXKECTBA,

MMOAMHOKECTBO,

COCTOSIIIIETO U3 N 3JIEMEHTOB.
8. CpenHee 110 MOI0KEHUIO B TIPOCTPAHCTBE
COOBITHI 3HaYeHHE CITyyaiiHOIN BeTU4MHBI. 9.
Y1ops10ueHHOE MHOKECTBO U3 N AJIEMEHTOB
MHO>KECTBA.
13.  I'paduueckoe
BapHAaIlMOHHOTO pAJa.
15. Yucno 4neHoB COBOKYITHOCTH.

M300paKeHue  TOYEUHOTO

Tema 11.5 [lousmue o 3axone 6onvuiux yucen. Ilonsmue o 3a0auax mamemamu4eckol CmamucmuKku.
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IpakTnueckoe 3aganue Ne 117 k teme [lonsatue o 3akone Oonpmux uncen. [lonsarue o 3amavax
MaTEMaTHUYECKOM CTaTUCTHUKH.
JupakTuyeckne equHUNbI: [ToHsaTHe 0 3aKoHE OOJbIIUX umcel. [ToHATHE O 3a7auyax MaTeMaTHYECKOM
CTaTHUCTHKH.

IlepeyeHb 00beKTOB KOHTPOJISI M OLIEHKHU

OcHOBHbIE IOKA3aTeJIH OLlEHKH Ounenka (K0J1-BO
pe3yJbTara 0a,1J10B)
- JleMOHCTpanust MHTEpeca K CBOEH 0,25

npodeccun ¢ MOMOIIbIO CHCTEMBbI
3HAHUW, TOJIYUEHHBIX B IEPUOJ
oOyueHusi, B TEPBYIO OYEpelb,
IrPaMOTHOTO UCIOJIb30BaHUs
MaTEeMaTHYeCKUX  METOAOB s
pelieHus npodeccuoHalbHbIX 3a71a4

- MoruBupoBaHHOE  0OOCHOBaHUE 0,25
BbIOOpa W TIPUMEHEHHUS OCHOBHBIX
HOHSTHI 1 METOZ0B MaTEMAaTHIECKOTO
aHaln3a, JUCKPETHOH MaTeMaTHKH,
TEOpUH BEPOSITHOCTEH u
MaTeMaTHYeCKON CTATUCTUKH

3a BCPHO BBIIIOJJHCHHOC 3a/1aHHUEC BBICTABIIACTCS 0,5 0aIoB
3a HCBCPHO BBIIIOJIHCHHOC 3a/IaHUC BbICTABJIACTCA 0 6amtoB TekeT

3aJaHusA

Bapnanr 1

1. OueHHUTh BEPOATHOCTH TOTO, YTO B TEUYEHUE OJIIKaiIIero AHA MOTPeOHOCTH B BOJE B
HacelleHHOM mmyHKTe TipeBbicuT 150 000 J1, eciii cpetHecyTovYHas MoTpeOHOCTh B Hel cocraiseTr S0 000
1.

2. ABtromar ¢acyeT pHC B TaKeThl TaK, YTO BCE IIAKETOB pHCA SIBIISETCS HOPMAIBHO
pacrpeieiecHHONW CIydyalHOW BEJIMYMHON €O CTaHAapTHBIM OTKIOHeHueM o=10 r. IlpousBenena
ciy4daiiHas BbiOOpka o0beMoM n=40 nakeroB. CpenHuil Bec makeTa pruca B BbIOOpKe okaszacs paseH 910
r. Haligure noBepUTENbHBIA HHTEPBAJI U1 CPEHETO BECA MTaKeTa puca B T€HEPAIbHON COBOKYITHOCTH C
JIOBEPUTENBHON BEpOosATHOCTHIO p=0,99.

Bapuanr 2
1. Cpemnee 4HMCIIO COJHEUHBIX JHEW B TOMy I JaHHOM MecTHOCTH paBHO 90. OreHHUTH
BEPOSATHOCTH TOTO, UTO B TEYCHHE T'0JIa B 3TOM MECTHOCTH OyneT He Oonee 240 COTHEUHBIX THEH

2. Ilo mpenBapuTeNbHOMY ONPOCY HACEIEHUs OOJIBIIOTO TOpoa, B KOTOpoM ydyacTBoBaso 900
XKHUTeJeH, 3a MeporpuaTriue X rotoBsl nporojocoBats 400 yenoBeK W3 ONPOLIECHHBIX KuTeneil. Haltu
90%-b1if TOBEPUTEIbHBII HHTEPBA, B KOTOPOM HAaXOAUTCS MCTUHHBIHM MPOILEHT TOTOBBIX MPOr0J0COBaTh
3a MepornpusTHe X.

Bapuanr 3
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1. JlnuHa M3roTaBIMBAcMbIX [ETaleH SBIAETCS CIIydallHOM BEJIMYMHOW, CpEJHEE 3HAuYEHUE
kotopoit 50 MM. CpeHeKkBaIpaTUYHOE OTKIOHEHUE 3TOM BeTUYUHbI paBHO 0,2 MM. OLIEHUTH BEPOSITHOCTh
TOTO, YTO OTKJOHEHHE JUIMHBI WM3TOTOBJIIEHHOW JETaNd OT €€ CPEAHEro 3Ha4YeHHs MO aOCOIIOTHON
BeJIMUMHE He TipeB3oiaeT 0,4 Mm.

2. Oxupaercs, 4yTo J00aBIEHHE CIIELHATBHBIX BELECTB YMEHbIIAET HKECTKOCTh BOJbI. OIIEHKH
KECTKOCTH BOABI 10 U mocie noOaBineHus pearenta no 40 u 50 mpobaM COOTBETCTBEHHO IOKA3aJIH
CpeIHUE 3HaYEHUS )KECTKOCTH paBHbl 4,9 u 3,8 rpax (B rpagycax xecTkoctu). Jucnepcust u3MepeHuil B
000uX CiTydasx MpeAroNaraeTcss U3BecTHol u pasHoit 0,25 rpan’. TIoATBEpKAAIOT M 3TH PE3yIbTAThI
oxxunaemsbiid 23pdext? [Ipu pacuerax momoxuts 0=0,05.

Bapuanr 4
1. IIpu KOHTPOIBHOM NPOBEPKE U3rOTABIMBAEMBIX IPUOOPOB OBLIIO YCTAHOBIIEHO, YTO B CPEAHEM

15 mT. u3 100 oka3piBaeTcsi ¢ TeMH WM MHBIMU Aedekramu. OLEHUTh BEPOSTHOCTH TOTO, YTO OIS
npubopoB ¢ nedexramu cpeau 400 U3roToBIEHHBIX OyJeT MO aOCONIOTHOW BEIWYMHE OTIMYAThCA OT
MaTEMATHYECKOr0 OKUIAaHUA dTOH 1oix He 6osee yeM Ha 0,05.

2. B 100 wactsx BOIBI pacTBOPSETCS CIEAYIOIIEE YUCIO YCIOBHBIX YacTed a30THOKHCIOTrO
HaTpus NaNQOgz (nmpu3Hak Y) Ipu COOTBETCTBYIOIIUX Temieparypax (X):

X0 41014 23 28 34 56 69
Y 63,47273,381,383,791,397,6105,4114,1

Ha kommuectBOo pactBopuBmierocss NaNO3 BnusitoT ciydaiiHble Qakrtopsl. [Ipeamomaraercs
HaJM4Me CTATUCTUYECKOW JIMHEHHOM 3aBUCUMOCTH MEXJY TEMIIEpATypOod U KOJIMYECTBOM
pactBopuBiierocst NaNOs. Haiitu MHK — otienky K03 uIineHToB TMHEHHON MOeNu.

Bpems Bbinosinenus: 20 MuH

5.2 3ajaHusi IPOMEKYTOYHOM aTTecCTALMU
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5.2.1TecToBOC 3a1aHHE
MUHOBPHAYKH POCCUH

@unuan QpeaepaibHOr0 rocyAapcTBEHHOr0 0I0>KeTHOT0 00pa30BATEJILHOI0 YUpeKIeHNs
BbICIIEro 00pa3oBaHMA

BrYaC  «BJaaMBOCTOKCKHI rocy1apcTBeHHbI YHHBEPCHTET JKOHOMHMKH U CePBHCa» B I'. ApTeme

IIpeaMeTHO-IMKJIOBAasE KOMHCCHS 00111e00pa30oBaTeIbHBIX JUCITUILIHH

PaccmoTpensl YTBepxkaaro

Ha 3aceganuu [TLHK OO/] 3am.upekTopa duauana O.U. UBantora

[Ipencenarens «
» _2020r.

«12» masx 2020 T

Bomnpocsl 111 NOATOTOBKH K MPOMEKYTOYHOM aTTecTalNH (3K3aMeH)

.01 MATEMATHUKA

nmporpaMmbl MOATOTOBKH CIICHNHAJIUCTOB CPECAHEI0 3BE€HA

I10 CIICIUAJIbHOCTH
40.02.01 ITIpaBo u opranu3anusi COUMAJIbHOI0 o0ecreYeHust

1. JeiictBuTensHbie uuncna. [lpuOnmkeHue MEUCTBUTENBHBIX YHCENT KOHEYHBIMH JI€CATHUYHBIMU
POOSIMU.

N

[TorpemnoctTy npuOMMkeHUd U BbluMCIeHUH. [lpakThyeckue TmpHEMBbl BBIYUCIEHUH C

NpUOIMKEHHBIMA JaHHBIMHU.

3. Apudmernyeckuii KOpeHb N-OW CTETICHH.

4. Pemenue ypaBHEHUI U HEPABEHCTB C OJJHOW MEpeMEHHOM. 5. OYHKIIMH, UX CBOMCTBA U rpapuku

6. Uwucnosas GpyHKUHS.

7. TI'paduku QyHKIUH.

8. MOHOTOHHOCTb, OTPaHUYEHHOCTb, YETHOCTh U HEYETHOCTh, IEPUOANYHOCTD (DYHKIIMH.

9. OGOparHas QyHKIHUSA

10. IIpenen ¢pyHKIMU B TOUKE.

11. HenpepbsIBHOCTH GYHKIIMHU B TOUKE U HA poMexyTke. CBOICTBa HENPEPhIBHBIX (DYHKIIUN

12. Tlpenen ¢ynkuun Ha OeckoHeyHocTH. Ilpexen uymcinoBoil mocnenoBarenbHOCTH.  13.
IToka3zarenbHast, Torapudmuyeckas u crerneHHast QyHKIHHI

14. Crenennas ¢yHKIMs, €e CBOMCTBA U rpaduk.

15. UppanonanbHble ypaBHEHUSI 1 HEPABEHCTBA

16. ITokazatensHas GyHkius. Ee cBoiicTa u rpaduk.

17. Tloka3aTenbHble YpaBHEHUS U HEPABEHCTBA.

18. Jlorapudmsl. CBoiicTBa JorapumMoB.
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19. Jlorapudpmuueckass QyHkuus, ee cBoiictBa u rTpaduk. Jlorapupmuyeckue ypaBHEHUS H
HEpPaBEHCTBA.

20. CunHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC YHCIIA.

21. TpuronomeTpuyeckue GyHKIIMHA YUCIOBOTO apryMeHTa, 3HAKU UX 3HAYCHHII.

22. COOTHOIICHUS MEX 1Yy TPUTOHOMETPUYECKUMHU (PYHKIHSIMH OJHOTO apryMEHTa.

23.YeTHOCTh W HEYETHOCTb TPUTOHOMETpHYECKHX (GyHKIUI. DOpMyIbl IBOWHOTO M MOJIOBUHHOTO
aprymenTta. ®opmysbl IpUBeICHUS.

24. IIpeoOpazoBaHusi CyMM TpPUTOHOMETpUYeCKUX (yHKkIuii B mpousBeacHus. I[IpeoOpazoBanue
MIPOU3BEICHUN TPUTOHOMETPUYECKUX (PYHKLIUN B CYMMBI.

25. CpoiicTBa 1 rpadKH TPUTOHOMETPUIECKUX PyHKIIUNA. OOpaTHBIE TPUTOHOMETPUUYECKHUE (DYHKITHH.

26. PemieHne nmpocTeHImmMx TPUTOHOMETPUUECKUX YPaBHEHUH.

27. Penienre TpUrOHOMETPUUYECKUX YPaBHEHHIA.

[IpenonaBatens /A.C. baxxuna/
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MHWHOBPHAYKHU POCCHUH

®unnan PenepajbHOr0 rocyiapcTBEHHOT0 0I0/IZKETHOTO 00pa30BATEILHOI0 YUpeKIeHU s
BhICIIEr0 00pa3oBaHUA

«Bi1aguBOCTOKCKMII TOCy1apCTBEeHHBIH YHHBEPCHTET IKOHOMUKH M CEPBHCa» B I. ApTeMe

Hpe)lMeTHO-IIHK.]'IOBaﬂ KOMUCCHUA oﬁmeoﬁpasonaTeanblx AUCHHUITIIIHH

PaccmoTpensl YTBepxkaaro

Ha 3acenanuu [THK OO/ 3am.iupexTopa unnana O.1. UBanrora

[Ipencenarens « _»
~2020r.

« 12 » mas_ 2020 r

TecToBoe 3a1aHNe K MPOMEKYTOYHOM aTTecTalluM (IK3aMeH)

.01 MATEMATHUKA

NnmporpaMmbl MOATOTOBKH CIICHNHAJIUCTOB CPECAHEI0 3BE€HA
110 CIICIHAaJIBHOCTH

40.02.01 IIpaBo 1 opranu3anmsi COMUAIBHOI0 00ecnedeHust

Tema: «DyHKUMID»

1. ITpu 3HaueHnn aprymenta, papaoM 0,1 3HaueHue 6. Ecii abcricca Touku A, HpI/IHE\l}IﬂG)KaH.Ieﬁ rpapuxy Qpynxuun Y O 20x3

0 8x? O1 pasuo dyuxuuu Y O x , pasra 900, To opaunata sToit

* 09 TOYKH paBHA
* 30
2. Tlpu 3uauennn aprymenta, papaom -0,1 suauenne ynxmn Y 0 2 O 7x% 0 30x° paBHO 7. Ecnu

a6cnmcca 100Touku A, npunaanesxaeit rpadguxy

° 19 Gynximu Y OO x| pasna 50, To opunara s1oit

TOUYKHU paBHa 3.
IIpu 3HaueHun aprymeHnTa, pasHom 0,1 3HaueHue

dynxun Yy 0 10x3 0 9% 01 paswo 0?2

* -09 8. Ecmu a6erucca 400Touxn A, MpHUHAAJICKAIIEH rpaduky
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dynxman |, 00 paBHa gy TO OpAMHATA JTOM

y N

4. Tlpu 3HaueHWH apryMeHTa, paBHoM -0,1 3HadYeHHE

Gymximu y 0 2 0
8x2 O 20x® pasHo Touku paBHa
019 Os

5. Ecnu abcuucca Touku A, mpuHapexanieii rpaguxy 9. Ecim abeuncca Touku A, npuHaniexkamei rpaguky pynxmun Y O

X , pasna 400, To opmunara stoii  Gpynxuun Y [ 00500 , pasna 25, To opaunara 510

TOYKH paBHA X TOYKH paBHa
e 20
* -20
10. ITapabomna siBnseTCs TpaQUKOM (PYHKIINH y O Ox? o
o yoaov 1
Oy0x? o yO_x
5 16. [psmast sisieTcst rpaduKoM QyHKINU
yodad
0 X y O 3x3

yo*o1 odyO3xOlo 5

y O 3x2
11. I'unepOona siBisieTcs: rpadhukoM GYHKIMN e}
1
o yOx® y0O
o yOO7 ox
5

17. Tunepbona siBrsieTcs rpaduxoM QyHKIIAN

y 0 Om y O x3
Oxo 2x oyOOxyO_0O1

o 5 yoo1

12. TIpsimast siBisieTcs rpauKOM QYHKITHH O X

o yOx® yo_0Oy0O0O5x o 5

o yOd X 18. I'mnepbona sBisieTcss rpaduKoM
GbyHKIUN
o yOxi1
yO_ 201ox o yQO3x
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13. INapabona siBisiercst rpaduKkoM QyHKINU yOQd o y O x3 O
X
o yO0O3x
o yOQO7x
Oy 0O 0O5x2 01 yd18
19. I'paduky ¢pyHKIIN X MIPUHAJICKUT TOUKA
o yQO0O5x 01 0 A(-6;3)
14. ITapabona sinsiercst rpauKoM QyHKIUU o B(8;2)
oyOx® [Oce3-6) oyO3x0O1 o D(2;-8)
0y 0O3x01 yO 024
o yO0O3x 20. 'padpuxy GyHKImu X MPUHAJIEKUT TOUKA
o A(-4-6)
15. Ipsimast sinsieTcst rpaduKoM GyHKIUH
O B(-6;4)
o yOx®
o C(4:8)
e yOOxO7
o E(-3;-8)
15
yQd = a3
_ 27. I'padpukom pynkmmm ¥ = ¥~ geusercs
21. T'paduky ¢pyHKIUH X MIPUHAAJICKUT TOUKA
-5;3) O T'unepGona O A( O ITapabGona
®  B(53) o Hpsamas

o C(-3;5) O Ky6uueckas mapabona O E(5;-3)
28. Yxaxure npaBWIbHBIN rpaduk Ui QyHKIUN

16 y=kx+b...y 0 __

22. T'paduky GpyHKIUH o MPUHAUICKAT Touka O A(-8;2)

*  B(8Y)

(-2;8)
E(4;-4)

251



20y00 |

23. TI'paduky QyHKIHI * MIPUHAJICKUT TOUKA \

© AC5M)

o B45) 0O0o DE10)o EG4) .

24, Oynxmus Buga ¥ = kx + b gaspsaercs: U JTuneitnoit ‘

O  Ksagparnunoiri O O KyOuueckoit I/ 5 A

O  OOparHO#i TPONOPLUHOHAIBHOCTHIO \ }

— 2
25. T'padukom ¢pyukiwu ¥ = ¥ gpnsercs o} i
O TI'mnepbomna 29. YkaxuTe IpaBIWIbHBIN TpaduK It GyHKIHN
®  [lapabona y=x2...

O Ilpsamas O KyOunueckas napabona —

&
26. I'padukom GpyHKIMH ¥ =1 sBusercs ’

O 'umep6ooa O O Ilapabona
O Ipsmas O KyOuueckas mapabomna

oo

Tema: «Tpuronomerpus»

30. OcHOBHOE TPUTOHOMETPHYECKOE TOXKICCTBO — — HUMEET BU]I o 3
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sin x tgx O —; 34.Pemenuem ypasrenus SiN t 0 @ senserca: ©  COS X o tgx [ ctgx

01; ©tOarcsinad20n,n0O2Z

[ sinz2x O cosz2 x O 1; otOarcsinn aldOn,nOZ
. o O y
o sinzx gcosz x O 1. tt 00 O0Ooo11 O, aarrcessiinn aa 00 O2nO,nn, nOOZ Z
O

31. Cunyc TBOWHOTO yTia paBeH

[0 cos? x O sin? x; 35. Haiigure SiNO , ecom cosO O _3
o 2sin? xx Ocos cos x;% X; 270000 03600 5 sin
1
_010cos2x0. 3
o 2 o) 5
1
5
32. KocuHyc IBOMHOIO yriia paBeH o o cos?x O sin? X,
O
4o 2sin x cos X; 5
sin? x O cos? x; A
o) -5
_1 01 0 cos 2x0. 36. Pemuts ypapnenue: 6C0S2 X 0 cosx 0100 o 2
20
40x000020n,n0O0Zcosgo Oopono 3
33. Boruucuts tQ0 | ecin Su 2 xpgparccoslpopon,npgZ
5 o) 3
O
o 4 xO02 020n,n0OZ

3

xOarccos1O0On,n0OZ
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oo 4

xDD£EI2EIn,nEIZ

3
1
x O Darccos 0O 20n,n0OZ
o 3
xd £ O0On,nOZ
3
1
x O Oarccos _O00On,nOZ
O 3

37. Pewure ypasHenue 2sin® X — 5sin X +2 =0

x00010-%99 0200, nO Z
O 6
<00
o x00o0100 0Ok, kOZ6«
0o

o x000100 _ 020k kO
Z
6
u]

o x0O DDZDn,nDZ

38. UzBectHO, uTo sin X = 0,8, cos X = 0,6. Uemy paBeH tg

X?

©)
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O
3
1
o
4

39. OppmHara TOYKH, MOIYYCHHOU
MIOBOPOTOM TOYKH

(1;0) BoKpyr Hadajga KOOpIMHAT Ha
YrOJ gHA3BIBACTCA. ..

0O Kocunyc

O Cunyc

O Tanrenc
O Her npaBuibHOro oTBeTa

40. AOcmmcca TOYKH, MOIYYCHHOH
MOBOPOTOM TOYKH

(1;0) Boxpyr Hadajga KOOpPIMHAT Ha

yrom &

Ha3bIBACTCA. ..



Lm

c =
Y 44. HaiiTi TpagyCHYIO Mepy yIia, paBHOTO & paj:

O Tanrenc O Her npaBunbHOTO OTBETA
00 150

41. HaiiT TpagyCHYIO MEpy yIJa, paBHOTO Tt pai:
45. Haiirn sin(30°) rpaaycos Ll 0.5

o 90—o 60
46. Haiitu cos 60° rpagycoB
00 180
o 100 Oos
—

= 47. OmpenenuTh 3HAK qpcna® T 2 (oTBeT 3amuInUTe
42. HaiiT TpayCHYIO MEpy yIJia, paBHOTO 4 pam: 3HaKOM)
00 135 O mmoc
O 125——o 30—
o 95— 48. OnpenenuTh 3HAK I{chasm 7 (OTBET 3aIUIIINTE

3HAKOM)

z

43. HaiiTi rpafyCHYIO MEpY yIJa, PaBHOIO 4 pa: O
MHHYC

00 45

irs
cos =
49. OnpenenuTh 3HaK yuciaa 2 (OTBET 3alUILUTE

cos— 59. Pemienue ypaBHeHus sin x = 1 ... 3HaKOM)
50. OnpenenuThb 3HaK YKcia 4 (oTBeT 3amuIMTe

3HAKOM) o *¥= —+mnnel
® noc

1
51. Onpemenuts 3HAK ancnat® g (oTBeT o x=mnmneZo

3aIllUIIuTe 3HaKOM) 2 z
X = aTmnn E

O
MHUHYC 60. Pemenne ypaBHeHUS
tgx=1 o
52. Berunciurs cos 105° + cos 75° x= :+ mn.nE Z 0
x=-+mnnel
0o 1 o
x=-

+2Zmnn e & o

|

53. Brrunciuts sin 105% — sin 757 r= +2mnel

-
&

Oo

61. Pemenne ypaBHeHust

VI

54. Tak kak ¢pyHkma ¥ = S X yveer epro/] paBHbINA cosx=75 ..
x=-+2nnneZ

®  MuHYyC O 2

255



27, TO OHA SIBJISCTCS . OmepruoAnIecKon

oo

T
x—t;+2*rm,nEE o

x=§+21‘m,nEE

=gokx 7 =
55. ObGnacteio onpejeneHus GyHKIUH og* H—a.t ¥ imn,n € ZHBJ‘ISIGTC)I MHO€ECTBO [IEMCTBUTEIbHBIX

.r=i+11t1,r1EZ

qucen. O
56. OOnacTei0  ompeneneHus ¥ =S @dypkunn - SIBISIETC MHOXKECTBO 4dmcen. 62. Pemmnts
l)lef/'ICTBI/ITeJILHHxl .
ypaBHEHHE: becos*x+cosx—1=10

;1:=iz]—'7+211n,nEZ

O
: -3 x = +arccus£+ mn.n € Z
57. Pemenue ypapuenus 50X == - 3 ’

fia g 1
o x:T+2Tm,nEE x:arccus;+ﬂn,nEE

=t
.
x=¥APRTHANEEL o
R x=tarccus%+1‘m;nEE
x=(D"-+2mm,nei
T .r=t:—'-:+21m.r1EZ
=% [T 2

x = tarccos-+ 2mn e Z

o O

(@) ©)

1
cosx = —=
58. Pemenne ypaBHEeHUS 2

63. Pemmmutes ypaBHEHHE: sin®x +sinx—2=10

x=-

O
W | E

o *T73 O
I=.:—L+2TEJ’1.HEEO D .I'=—:_T+Eﬁﬂ_.ﬂ'u7
I:t‘?d-l—zﬂﬂ.ﬂEZ .I'=!_'—:+2ﬂﬂ,ﬂ'u?
° . ]
x=t-+2mne’ x =g+ mn ned
(@) 3
@)
64. Pemuth ypaBHEHUe: tg’x—tgx +1=0 )
65. VYmpoctuTe BBIpaKCHHE I:Ill] cos® O
O _ 2
¥ ==+ mn.neZ DCtg 0.
I=t:‘z+ﬂ‘.“1,‘.“1:‘3 [l cos
- 2
x=—+4 2mn,ned oo
Pemenuii o sin 2
HET O O
© 01000

O
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66. YrpocTute BhIpakeHHe I:Il Osin?0 Dtg
0.
o cos 200

O
sin
oo

ol

o0

67. MoryT 51 CUHYC U KOCHHYC HEKOTOPOT'O yria
OBITh paBHBIMU COOTBETCTBEHHO

o 5 u
4

4 5
o 01 ulo
2u 3

3 2

68. Haiiure Ctg D 0 405° D
N2
2

001
1l o oo
V2
‘/— o O3
69. Haitaure COS |, ecnu ussectno, Sin00 O O 3

HDEIEIEIS_D.

200

70. Halinute HanMeHbIIIee 3HAYCHNE BRIPAYKCHHUS

sin” ¢+cos” g—tg octg o

Oo

71. Yipocrute upaxerme  tgOctgd O cos? O .

o 2cos?00

O sin200 [7

o1

lo
tg-"B8

72. Morytr oM CHHYC W KOCHHYC HEKOTOpOro yria OBITh
PaBHBIMH COOTBETCTBEHHO

o 3u 2
5 5001 ul

73. Haiimure tg I:ll:l 7659 I:l
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2

01o

L]

1
v3
82. 3HaueHWE BBIpAKCHUS

. 0 0
o O04f0 0390 0O 0,2sin 30 D4tg|:|[] 45

3,8 |:|

o 0,1

83. Kaxoe u3 3HaueHuit MoskeT npuruMath SiN ?

© 03
74, Hajigure SiN0 , ecnu u3BectHO,
o 12 30
cosOl O
L 5 gd
13 020,
13 2
5
° 13
5
06—
0 13
olol
13

75. Haiinute HanOombIee 3HaYCHNE BBIPAKEHUST

40ctg 20 0sin 20 0 cos? 0 Wsin
0.

° 9

76. Haiinute 3HaUeHNE BBIPAKCHUS

= ctg 45° O 1 3cos o 600 O.

258

© o1
6
°n
2
°© Os
1
0l_6

77. Kakoe u3 3Ha4eHuii MoxkeT npuaumars COS[]
2

© 1U{30 3010330
o

3

78. YrioMm, Kakoi UYETBEPTH SBIACTCS

yron O, ecau cosO O 0, tgO O
0?

© 9

79. Kakoe U3 JaHHBIX YUCEN IT0JI0KUTEIBHOE?

©  cos 325°
500
© tg-7

©  sin130° cos100°
80

20 o ctg tg

055

O
80. Beraucrmre 2 €0S 2 — 0O \/_

3thgD.4

00030000



0 81. Haiinure

© 2/E3o|:|20104

o g2 ©
2
i
(@)
2 [\/E 22
84. Yriom, kakoii uerseptH sBnsercsa yron L, eciu sind OO0, Cth 0o o0?

© 2

85. Kakoe U3 maHHBIX YHCEN OTPHIATENEHOE?
© sin160°

50
g

o

3 o sin 230°
cos170°

O 300

tg ctg O
5 5

86. Bruncymre 6sin OHcos O0 tg2 — OO0 0OO.

o 0O
3 6 0 400

© D3‘/3_Ello 550 350 05

Tema: «Pemienue ypaBHeHHH U HEPABEHCTB)

87. Pemmre ypasmenne X2 0 3x 04 OxodO x 91. Pemmre ypasrenne XX 22 00 22xx 00153 00

O
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2I:I5XEI4DDO

88. Pemmte ypaBHeHHE

° 3 Os x_D_3D1

x20x06
89. Pemmte ypasuenue X 2 [0 2x 0 3 OO0

° 2

90. Pemrute ypaBHEeHHE XX2 20 O 3 xx Op 102

ypasrenus 2 0 3 005 asnsercs uucno

0oo
* 5 X X
* 12
1 4
96. KopHem ypaBHEHUs d SIBIISIETCS

xO3 x0O6 uucno

O -6

97. KopHeM ypaBHEeHHUs

apiasierca X O 7 1

O x

qUCJI
o220

230 2.8
o 2.7

xO8 12
2. . O
CyMmMa KOpHel ypaBHEHHs xO x~ 2
CyMmMa KopHel ypaBHEHUS o —
[os. 3 xO05 x0O1

X X

[o4. 10Kopuem

95. KopueMm ypaBHeHHUs - O 01 ssusercs uncno

3 4
20x00
apstorcs 98, KopHamu ypasHenus 3X
qrcna

l

3
O
1
o 01

1

3



Oo - X x 01 o7
KopHeM ypaBHeHuUs o O 4 apnsercs

1 3 2 uucno
. 054
3
o 0
4+20x00 x0O1 402x
99. Kopusimu ypaBHenus 4X~ LI X SIBJISIFOTCSL YMCTIa 108, Koprem
2 3
1
ypasuenns [ SIBIISIETCSI YHCIIO
1;-4
O -11
0,1
1

Z 3x 0202 X sensercs
o 0 o O

109. KopHeMm ypaBHEHHUS

1 53
4
D 0- YUCJIO
04
100. Uncno xopreii ypasrerms 1 [12x 01
. 2
103. Yucno kopueii ypasuenns X~ 0 x 0 0
HEIIO KOPHEH ypARHEHIA 110. Kopaem ypaBHEHHs X o 4020_x
2 SIBIISICTCS
4 2
104. Uneno kopHeif ypasnenns X> 0 2 0 0 K0
Y O -12
Uucno KopHe#l ypaBHEHHs O Oxo2
105. 111. KopHeM ypaBHeHHS xO7 020X
° 1 SABJIACTCS
6 3
106. Uncrno kopeif ypasrenns X> 0 2x 0 0 HHETo
O 2 * 19
01 o o
112.Koprewm ypasuenus — 9 [ X—1 [] 2 apnsercs X
3 5
101. Yucnno KopHe# ypaBHEHHs x20100 qHCTIO
Oo O -9
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102. Yncso kopHeit ypasuenns X2 0 X 0 0
e 2

262



xO040x01 (-2;5), (2; -1)
113.KopHeM ypaBHeHus 00 3 sapnaercs
2 5 o (5;-1,5), (-5; 2)
e o (5:-2).(5:2)
o 161 120. KopHeM ypaBHCHHUSUHCIIO 3-2x=6-4(x+2) sBiseTCs

114.Koprem ypasrerns _[14x 02 O 2x 01 ssnsercs

3 O -25
4UCIIO
121. Kopuewm ypapuenust 1-6(x-2)=14-8x  sBasercs

® 2.5 yucio

O
115.KopueM ypaBHEHUS _1 D5X O 2|:| oo _7 DX O GDD 05

2 2 122.Kopuem ypaBaenus 2-3(X+2)=5-2x sBisercs
ABJIAETCS YUCIIO 9HCII0
e 220
O2xy05 123. KopaeM ypasHenus 3-5(x+1)=6-4x sBnsercs
ao 4HCII0
o 0O
116.Pemuth cuctemy ypasuenuii [ 2" y 6,
O
BbIOEPHTE TIPABUIILHBINA OTBET -8

* (1;25),(509)
124. Kopnem ypasrenus 0,2-2(x+1)=0,4x spnsetcs
guciao O (2,5;1), (0,5; 5)

o (0,5 25), (5;5) O -0.75

o (1;5),(2,5;5) 125. Kopuem ypasaenus 0,4x=0,4-2(x+2) siBusiercs YUCIO

O0xyx 00y 00145 O -15

g
117.Pemuth cuctemy ypaBHenuit Ll , BbiGepute mpaBuibHbIA oTBeT 126, KopHem ypasHenus 4-5(3x+2,5)=3x+9,5

SABJIACTCA

YUCII0
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O (-2;7), (7; -2) O-10 @257, (1)
o 57,11
o (2,7),(-2,1) 01
00 2xy 03
oo
118.Pemuts cuctemy ypaBaenuii [1 x0 2y .

OTBCT

O (-1;-1,5), (3;0,5)

(1151 _3)1 (_31 1)
o (-3;1),(05;-1)
° 1
BBy n By Bo1o7
119.Pemuts cuctemy ypasuenuii [1 ,
BBIOEPUTE MPABMIBHBIN OTBET
* (5.6

132.Yucno kopueit ypasaenus 12x2 0 3x O 0

o 2;-1

O

2

133. Yncno kopeit ypasuerns X> 010x 0 0

2 o 1;4

* 14
134. Koprsivu ypasenns 25 0100x? O 0 ssmsrores
3;4

129. Yncno xopueit ypasuenuns X 0 2x [

gucna O -1;-4

264

127. Yucno xopueii ypasnenns X 0 2x 0 0

128. Yucno xopueii ypasnenns X 0 2x 0 0

2,04 BBIOEpHUTE MPaBUIBHBIA

3 o (25:-3),(051) H1o

130. Yucno kopueit ypasrenus X 0 2x [ |:|3

131. Yncno xopeit ypasuerus 10x% 0 5x 0 0

2

21

139. Koprsivu ypasrenns X2 0 3x 0 4 0 0 semsores

qucia

o 1,05 O

5,05



135. Kopusimu ypasrernst 4 0 36X

0O O sensrores uncna

1 1
O
03; 3
1
o -1
3
1
o 3 -
3
1
136. Kopmsimu ypasrenms X> 010X O O ssasores
yucia
o 01 o 1,10
O o, 10 o 0,-10

137. Kopusmu ypasrenns X° 0 6x O 0 ssasores

quciia
o 0,10
1,6 0 0,
-6

00 o, 6

W | —

265

140. Koprsimu ypasenus X2 0 4x 0 3 0 0 senstores uncna

01,30 1130 -1:3

3

o 1;-
o 4,3

141. Kopusmu ypasrernst X° 0 4x 0 5 0 0 sesrores
yucia

o 1.5 O -

142. Koprem ypasnerns X° 0 4x 0 4 0 0 ssasercs uncio
138.Koprsmu ypasrernnst 2X° 0 x O 0

SBJIAOTCSA 4UCJia

o 0;05

® 0;-05
e 2

143. Kopuem ypasuenns X> 0 6x 0 9 0 0 ssusercs
quCIIo

O3

144. Kopnsimu ypasnernst X> 0 5x 0 6 O 0 sasrores

quciia

o 1;20 -1:202:30 2:-3

145.Kopusvu ypasrenns 3x2 0 8x 0 3 0 0 ssmsores
yucia



o -3- O2xooOOsoxO oo
1
3
O3- 0O-455 o 455
1
o -45:-5 © . 3 3; 45:; -5

146. Koprsimu ypasrenns X> 0 3x 0100
ABJISAIOTCS YMCIIa

1 1
O
o) 4. 4
1
4
o
1;
1
o) 1.-4
1
4
O
1

147. KopHsAMHU ypaBHEHUS O2x os002 0O

XD O O seastores uncna o 2,5; 2

o 2,5 -2 O
2,5 -2
o) 1/8 0 1/3

O 12

266

148.KopHsiMu ypaBHEHHS
SIBJISIFOTCSI YKCITa

Oox 0Oy
O04x0Oy
02

152. Pemuts YpaBHEHUE:

Vx+6=10

O

w o0 O 0 B 0 O W

153. Pemire YpaBHEHHUE:

Y3xr—1l=vyxitx—4

o0 x;=-1 x;=3
ox1=1 x;=5
o ¥1=9 x,=8

g

149.PemenneM cHCTEMBl ypaBHEHHH a

ABJISICTCS Tapa Yuces

o0 E o -

3;-1) o (-2;-1)

150. Pemuth ypaBHeHue: vx — 8 = 8 — x



o ¥y =-—-8 x;=9

o ¥y=1 x;=5

00 =,=9 x,=8

o ¥1=-%x3=-3

151. Pemunts ypasHenue: ¥ 2x—1 =00 2
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.'f1=—9,.'f:=—5

(@)
70x O x<1
154. Pemute Hepasenctso 3’ 0 9 o)
x>-1
® x5 o x=1 0 x>5
o x>-5 157. Pemnte Hepaserctso 5°0° 1 x5 [0 x3
9 o
So.oe 0 1 0~ X<3X>-3
155. Pemiute HEpaBEHCTBO
0O X<-3
* x>4
o x<4 158. Pemmre nepasencrso: 3°0¢ [ 81
o x4 [0 x<1/3 0 x<-4 0 x>1/3
156. Pemmre HepaseHcTBO: 34m2x 0 49 o x>3 o
X<-3
o x=z-1
Tema: «IIpeoGpazoBanre MPPAMOHAILHBIX BLIPAMKEHHiD»
D\/_ \/_2 164.3nauennessipaxkerns - 0, 0001 paBHO
159. [Tocrne ynpouieHus BhIpaKeHue 7 DD3I:I [ o.08
UMeeT BUJI:

o 10 Di-l— D 165. 3HaueHueBbIpakenus - 12 - 28 pasro o 40221 [ 84

e
i
-

— 2
o 100221 D 166. 3HaUE€HHEBBIPAKECHUS 2} paBHO
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e 1002210 36

s
160. 3HaYeHHEBBIPAKECHUS ﬁD3 EIlD D D 3 DleaBHO

=2
* 2 167. 3HaquHeBHpa>KeHM/ﬂ_3} paBHO

O

O 12

-2
169. 3HaUCHUEBBIPAKCHUS 5} paBHO

O 20

— 2
170. 3HaueHUEBBIPAKEHUS 5} paBHO

O 45

0,06
5 0
0,00
65

178. lecaruunas 3amuch 4uciaa 6,5 *10°

3

o

0,00
0006

50

0,00
0065

161. TlocneynponeHUABEIPaKEHUE 20 SDZI/IMeeTBI/I
A
—_ — 2
° 27+1012 168. 3HaueHUEBBIPAXKEHUS 2} paBHO O 27+5 0 500 25+10
W2
o 20+10V?2
42
162. 3HauEHUEBBIPAXKECHUS 46
paBHO O 24
163. 3uauenueBsIpaxkenus (-4) 'paBHo
* -025
171. 3HaueHUEBBIPAKEHUS ﬁ} paBHO
® 40
172. 3HaueHUEBBIPAKEHUS ﬁ} paBHO
° 90
173. 3nauenueBblpaxkenus -21-35 paBHO
O 105
174. JlecatuuHas 3anuch ymciaa 6,5%10°* umeer
BUJL

o 0,0000065 o 0,000065 O

0,00065

o 0,065

175. JlecsiTu4Has 3aMUcCh 4yucia 6,5%10® umeer BuA

o 0,000065 o

0,065 o
0,0065 O
0,0000065

176. JlecsthdHas 3amuch dncia 6,5 *10 umeeT BU

o 0,0000065 LI 0,000065 o 0,00065 o

0,0065
177. JlecatudHas 3anuck umcna 6,5 *102umeer Buj

o 0,0000065
o 0,000065 o

0,00065 O
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O

0,00

065

179.

HMECT BUJ

0,0065

3uaueHueBbIpaxeHns 2503

paBHO

25

ol I8

RIS TR

180. 3HaUEeHUEBBIPAKCHAS

9925 0395 pagno 0 ©

0514



181. BoiOepute BbIpakeHUE, 3HAYCHHUE KOTOPOro —

{21‘ ?:: UppalMOHATIBHOE YUCIO O O Hin

O 342
V3-J18 182. 3HaueHmWeBBIpaXeHUS -5+12
3 paBHO
._f

O 7

183. 3HaueHueBBIpaXeHUS -6+13 paBHO

O 7

184. 3naueHneBbIpaXxeHus -14+9 pasHo 0 -5

185. 3HaueHueBbIpaXeHus 7-15 paBHO 0 -8

paBHO O -42

187. 3naueHueBbIpakeHusn-6 * (-9) paBHO

O 54

188. 3naueHueBbIpaxeHus 56:(-8) paBHO 0 -7

186. 3HaUCHUEBBIPAXKCHUS -

189. 3naueHueBbipaxenus -48:(-16) paBHo

O3

190. 3HaueHueBbIpaXxkeHus 96:(-6) paBHO

* -16
191. 3HayeHHUeBBIPAKCHUS 3 paBHO
O 7
192.

3HaYeHNUEBBIPAKEHUS 7 paBHO
O 3
193.

3HaueHueBbIpaxeHus 4 paBHO
O 7
194.

3HaYeHUEBBIPAKEHUS 7 paBHO
O 4

L
195. 3HAUEHUEBBIPAKEHNS -2 PABHO
e 3
5

196. 3HAYCHUECBBIPAKCHHUS - 3~ 2 paBHO
Os

197. 3HaYEHUEBBIPAKECHHS - 5 paBHO

O -4
L
198. 3HaueHUeBBIpAXKCHNS 42 paBHO

O3
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199.

200.

201

202.

203.

204.

205.

206.

207.

208.

2009.

210.

211.

NE [ WwWw™=MNNFkr g ©Oo™wkrQ

3HAUCHUEBBIPAXKEHUS 3  PABHO O
9

3HaUCHUEBBIPAXKEHUS 5 PaBHO O
8

3Ha4YEeHUEBBIPAXXECHUS 3 PaBHO

4

3HaUCHUEBBIPAXKEHUSI 5 PABHO

6

3HauCHUEBBIPAXKEHUS 4 PABHO

5

3HAUEHUEBBIPAXKEHNUS 7/ PaBHO

9

3nadyeHueBBIpakeHNs 1,2 * 11paBHO

13.2
3naueHueBbIpaxkeHus 1,5 * 16paBHO

24
3HaYEHUEBBIPAKEHUS 2,5 *
1,2paBHO

3
3HaueHUEBBIPAKECHHS 2,4 *
2,5paBHO

6

3HaYeHUEBBIPAKEHUS 3,2 *

0,5paBHO O 16

3HaYeHUEBBIPAKEHUS 2,8 *
1,3paBHO
[IpencraButh 0ECKOHEUHYIO

HEePUOTUUECKYIO IECATHIHYIO IpOOh
0,2(18) B BuZe OOBIKHOBEHHOI:



/55, o 0 149/300
24/110. 5 Z
_— =
g 223. Beruncnmrs 13 3 .. [ 50/39
212. TIpeAcTaBuTh B BUIE ACCATHUHOM ApOGH 111 224. BEIYHCIIUTE

* 0,(72)0 0230 0720 0,23)

(20,88 : 18 + 45 : 0,36)

Z
213. TlpencraBuTh B BUJE AECATHYHON ApOOH 3 [0 3154/25
o 06006)0 02 Lo1,7
225. Beraucnuthp 9 ... 0 119/90
o 00) 4
Ls— +0,24J 2,15
226. BBIYMCIIUTD 5
214. BriOpath npubamkeHHoe 3HaYeHHe uncia : T
(@)
3,15 0731
3.14 227. BBIYUCIUTH {5*'“ 3+ 2?}:*“ 30 12
o Og8o6o15
3,16
O 228. Bbrunciuts V63 =28
3,17
o 37090023042
215 Bui6 6 ] 2 229.  Bpramcnuth
. BeiOpaTh npuOIMKEHHOE 3HAYCHUE YHCa : O VZ0 VS 6 16 o
21870 27180 2160 3.14 20 100 12
216. MI3BeCTHO, UTO YHUCIIO a IIPH AEJICHUU Ha 5 1aeT o I
OCTaToK 2, a Iy AeJIeHUH Ha 3 — OCTaToK 1. 230, Burancamrs, (V50 + 4 ﬁ) ve..
HaiigureoctaTtokoTaeneHusurcia a Ha 15. T
O70502 (53 +/27) : V3
231. BerauciuTs8
ol
V0 + 42 N2
217. Beryucnurb Vf@ ) ﬁg
232. BBIYUCIHTS ...
0180170309
%-9+8-%+—1%-% ¢ 42
J20 -5
218. Bomumcnmts 0 19/8 [ 19/4 0 19/16 0 19/12 233. Beraucamte .00
234. B
(19,59 + 11,95) i 1
219. BbMMCIHTE ... V50 :v8.. )
O 31,54
sk 0,8 235.  YmpocTuTeBbIpaKeHHE (a S, S\/Z;
220. Beruucnute 2 13
O -2
"3’(27) N
221. 3anmcath B BU/Ie OOBIKHOBEHHOH pOOH ... ¢ aw,
17
le) L
0 -327/100 a; N
1,033 24
6
222. Be19uciurs ... o a,
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O

| 5

26 15

VA

236. Haliaure3HaueHUEBBIPAKEHUS D1311D a

Os -0

° 129

237. Ynpocrtursssipaxkenue: 42 [0 0,75

® 125/4 o0 -125/4 o 25/4

o 4/125
s 1210,
238.Y1IpocTUTEBBIpAXKEHHE!
° 11s
2

239. Ynpocrutsssipaxenue: 4° 00 _
3

® 98/30 98/20 98/50 -98/3
q

2
240. Vapocrutrsseipaxenne 90 0,15

® 537/200 20/5370 %ol
241. Yupocrutsssipaxenue 3 Y29m®

o 9mo -9m [ 9m? o 3m?
4

1
242. YnpoctutbBhIpaxenue 32 ° 3 oo

[ 49/3 0 45/3

o 44/30 1/3
1326 15

243. YnpoctuthBbipaxkenue [ 11|:||:||:| D/»Z

[ 129

244. YIpOCTUTEBBIPaKEHUE ‘/2‘¢ 0 6%

O 72

272

el

245.  Ympoctutseipakenne 1250 0,25
o -99/4

[ 99/4

o 4/99 D

v

O
246.Yupoctutseipaskenre 1 179 O00s« [ D7

3D21

o -4/99

aooo
m
108
247. YIPOCTHTHBEIPAKEHUE ‘vaé 04t
[ 8o

3

248. Ynpocrutsssipaxenne 64 [0 0,25

* 15/4 o
4/15 o 10
12/4 o {DIEETODID:
13/4 \/_ \/_ \/_
J v v

B

<2

w
=
N

249 .Breruncnure:

° 9
250.Ynpoctutessipaxenne: 3 2 050 4 10

[ 120

251, Berancrmre: 9 00650 900650 2

252. Boruucuts 36 [ 6



O 4
O 10

253. Berunciaute 64 ...

254. Beruucauts 10 ...

32 . 3/500

° 81
256. Boruucmuts 32720 . Beraucauts ...
10

° -2

273.
257. Beruuciuts 0 1 ... Beraucnuts ...
. -1 0 50
258. BerauciuTs 4 274.00 Beraucuts ...

72

° 1/81

275. YIIpOCTUTD BBIpaXKCHUE:

. 150 35

260. Beruuciouts 4

° 1/5

277. YIpOCTUTD BBIpAXKEHUE:

. -8 0 80

262. Boranciurs 270

o 19/4
o 4/19
O -19/4
o 21/4

5 3/ =
266. Beraucints 32 = 0 ,5 ""2 16
0 -1
. 302
263. Boruncnrs 0 1024 ...

f 1)3

° -4 279. Beruucnurs
264. Boraucauts 0 34 ...
o -34 oo  11//83
265. Boraucaurs 0 125
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276.

108

E} + (V3

i YIpocTuTh BeIpa)KEHUE:

56« 417 261. Borancnmrs 08 ...
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3 14/52 2
. Y-1000 -+ V256 1t
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° -11
:?\/53 . 73 283. Beuucauts: | — 0,53 =216
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° 35
4/ 4 4
1 1 3 284. Beruucaute: ¥ = 3%
270. BBIUUCTUTS ... 33
° 33

285. Berauciurse: - 5:]5 * 8%

271. BelunciuTh 5\/ (0’2)5 -85 . 4

° 1,6
292. TlocnecoKpameHusapoos a’025 paBHa
6a’b
oall50al5b
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287. Tloce ynpomenue suipaxkenne 3a (a+2) - (a+3)2 2 0 1 umeer Buz a

o 2a%+9

o -2a2-9 O all
o -2a%2+9 a*-0-g-04
O 222-9
O 3a2+9
a5

288. TlocnecokpameHusapoos a 20 5q pasna

gt1

o a>al Ogl 0O 1405 °
1

Lo & a® 2% pasna o 4a 05

— 1 ©° 42034009

2 0@Ba 30638 94

2
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o

a’02q01
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01 o)
e g01 2a9 a 01
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a’02q01

all © 4203409 01 aO3

a
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oaz2al 0alO. 1

© &-ab Oa 1

a
294. TlocnecokparmeHus Ipooh 8

209
al3
al3
© 4203209
6a?0a

a
295. TTocnecokpamenusapods 9 paBHa

2a—

6a 01, aa 3
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a’025 pasna
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a
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81a 2 0 49b?
296. TIlocmecokpameHuAapoOH 9« O
7b paBHa O
9a+7b
¢ 7b-9a
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9b-7a
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28c+49
0 6c2-28¢-49
0 6c2-14c+49

299. Tlocne  mpeoOpa3oBaHUii  BBIpaKEHHUE
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Oe0O5a050
(a O 5)
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o
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300. Ilocme  mpeoOpa3oBaHUM  BBIpa)KEHHE

(c+1)(6c-11)-
2¢(3c+2)

O
TIpUMET BUI -

4c-110 -9¢-11 ©
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9c+11 6c2-
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Obp O o8f 3.
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1
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3
o b0
32
He038
1
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1
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30b

302. Pe3ynbTaToM yMHOXEHHSI TPOOeit

O
4b = 12cOc ABIISIETCS ):[p061>
8c? b? O 9¢?
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a
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_ S o (a-b)(a®+ab+b?)
00 x 0100 004 0 X 2 seasercaapods 309. Cymma xyGos asyx mcen a+b’
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20 4 lo
Oxo
—— a4 a?06a09
20x_2
315. TocecokpameHus Ipoosb al3 paBHa
[020x
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2 0x o aa 00 33
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305. Pesynbratomaenenusapobeit e-CHs-3 19 HC-€6-2-amns o (a03)? a’06a09
316. ITocnecokpaneHusIpooh al3  papma
o (ath)(a?+ab+b?) OaeO3
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O (a+b)(az-ab+b?) o a(@0033)2

310.° (a-b)(a2-ab+b?) 34b° pasHa o

PasnocTh KyOOB ABYX UHCEN &

0 2 2 o (aO3)

((a+b)(aa-b)(a +ab+b )??-+ab+hab+b??))
a’al 04420 4 pasna
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312. Tocnecokpamienusapoos &¢-H-1t-pasna o 2(a- Oa
2)2 0
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UaeO3 a?02a014-3 all
oo 1 320. TTocnecokpameHuspooh
al3 La0O1
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o (a01)?

314. TlocnecokpameHusapods — paBHa
aD4 8c® O b®
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Tema: «[loka3aTenpHast QYHKIUSI
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MHWHOBPHAYKHU POCCHUHN

®uiinaj perepanbHOro rocyIapcTBEHHOro G101KeTHOI0 00Pa30BATEIbHOIO YUPesKAeHHs
BhICIIEr0 00pa3oBaHHUSA
«BJ1aIMBOCTOKCKMI rocy1apcTBEHHBIH YHUBEPCUTET JKOHOMUKH U CePBHCa» B I'. ApTeMe

HpeIlMeTHO-III/IK.TlOBaﬂ KOMHCCHUA oﬁmeoﬁpasonaTe.anblx AUCHHUILINH

Paccmotpensl YT1Bepxkaaro

Ha 3acenanuu [THK OO/ 3am.iupexTopa unnana O.1. UBanrora

3aB.kadeapoit «
» _2020r.

« 12 __» mas 20201

Bomnpocsl i1 NOATOTOBKH K MPOMEKYTOYHOM aTTecTannu (JK3aMeH)

II1.01 MATEMATHUKA
NPOrpaMMbl MOATOTOBKH CHEIHAINCTOB CPEIHEro 3BeHa I10

CIICHUAJIbHOCTHU
40.02.01 IIpaBo 1 opranu3anmsi COMUAIBHOI0 00ecnedeHust

1. JeilictButenbHble uucna. IlpubnukeHue NEeHCTBUTENBHBIX YHMCET KOHEYHBIMU JAECATUYHBIMU
POOSIMU.

2. TlorpemHocTH TPHONMKEHUH W BBIYMCICHUH. llpakThdeckwe TmpHEeMbl BBIYUCICHHHA C
NpUOIMKEHHBIMA JaHHBIMHU.

3. Apudmernyeckuii KOpeHb N-OW CTETICHH.

4. Pemenue ypaBHEHUI U HEPABEHCTB C OJJHOW MEpeMEHHOM. 5. OYHKIIMH, UX CBOMCTBA U rpapuku

6. Ywucnosas QyHKITHS.

7. I'paduku GyHKUIUH.

8. MOHOTOHHOCTB, OTPAaHHYEHHOCTh, YETHOCTh M HEYETHOCTH, IEPUOJANIHOCTD ()YHKIIHH.

9. OGOparHas QyHKIHSA

10. IIpenen ¢pyHKIMU B TOUKE.

11. HenpepbsIBHOCTH GYHKIIMHU B TOUKE U HA poMexyTke. CBOICTBA HENPEPhIBHBIX (DYHKIHUN

12. Tlpenen ¢yHkuuu Ha OeckoHeuHocTH. Ilpenmen 4YMCIOBOM — mocienoBaTelabHOCTH. 13.
IToka3zarenbHast, Torapudmuyeckas u crerneHHast QyHKIHHI

14. Crenennas ¢yHKIMs, €e CBOMCTBA U rpaduk.

15. UppanonanbHble ypaBHEHUSI 1 HEPABEHCTBA

16. IMokazatensHas GpyHkius. Ee cBoiicTa u rpaduk.

17. Tloka3aTenbHble YpaBHEHUS! U HEPABEHCTBA.
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18.
19.

20.
21.
22.
23.

24,

25.

26.
27.
28.
29.
30.

31.
32.

33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Jlorapudmel. CBoCTBa J0rapru(pMOB.

Jlorapudmuueckast (yHkius, ee cBoiictBa u rpaduk. Jlorapudmuyeckne ypaBHEHHS U
HEPaBEHCTBA.

CuHyc, KOCUHYC, TAHT€HC M KOTAHI'€HC YUCIIA.

Tpuronomerpuueckre GyHKIUU YUCIOBOIO apIyMEHTa, 3HAKU UX 3HAYCHHH.

CooTHoOlIEHUsI MEKIY TPUTOHOMETPUYECKUMHU (QYHKIHSAMHU OJJHOI'O apryMeHTa.

YeTHOCTh U HEYETHOCTh TPUTOHOMETPHUECKUX (PyHKIMH. POpMyIibl IBOHHOIO U MOJIOBUHHOIO
aprymeHnTa. @opmyIsl IpUBEICHUS.

IIpeoOpa3oBaHuss CyMM TpUTOHOMETpUYEeCKUX (yHKUuH B mnpousBeneHus. I[IpeoOpasoBanue
IIPOU3BEACHUN TPUTOHOMETPHUECKUX (PYHKIMH B CyMMBI.

CpoiictBa u rpaduku TpUroHomerpuueckux G¢yHkuud. OOpaTHble TPUTOHOMETPHUECKUE
byHKIHH.

Pemienue nmpocTelmmx TPUroHOMETPUYECKUX YPaBHEHUH.

Pemrenne TpUroHOMETPUYECKUX YPAaBHEHHM.

AKCHOMBI CTEPEOMETPUH U TPOCTENIINE CIAEACTBUS U3 HUX

B3anMHOe pacnosnokeHue 1ByX NPsMBbIX B IPOCTPAHCTBE. YTOJ MEXAY HUMH.

[TapamtenpHOCT, mHpsAMOM M 1wWIOCKOCTH. [lapamnensHocTh 1uIOCcKOcTed. [lapamensHoe
MIPOCKTUPOBAHUE U €r0 CBOICTBA. M300paskenne Gpuryp B crepeoMeTpu.

[IepneHuKyYISIPHOCT NPSMOM U IUNIOCKOCTH.

CBsi3p  MEXJy MNapaJjIeIbHOCTBIO M MEPHEHAUKYISPHOCTBIO HPSMBIX U IUIOCKOCTEH.
OpToroHanbHOE NPOEKTUPOBAHUE.

[lepnenquKymsp ¥ HaKJIOHHAsA. YTOJ MEXAY IIPAMOM U IUIOCKOCTBIO.

JIByrpaHHBIN yTOJI.

[lepneHMKyYIAPHOCTD IBYX INIOCKOCTEN.

BexTops!l 1 KOOpAMHATHI

BeKTOops! Ha MIOCKOCTH U B IPOCTPAHCTBE. [eiictBus Hax BekTOopamu. Pasnoxenue BekTopa
Ha COCTaBJIAIOLIUE.

JlelicTBHsI HaJl BEKTOPaMU, 3aJaHHBIMU KOOPAUHATAMHU.

dopmya 171 BBIYUCIEHUS JUIMHBI BEKTOPA, PACCTOSHUE MEXY IBYMSI TOUKAMHU.

IToHsATHE O TEOMETPUYECKOM TEJIE U €r0 MOBEPXHOCTH.

IIpusma. ITapamnenenumnen u ero CBOMCTBA.

ITnpamuna. CBoMCTBa MapasIeNbHBIX CEYEHUH B TUPaMUJIE.

IlonsTHE O MPAaBUIBHBIX MHOTOI'PAaHHUKAX.

IToBepxHocTu BpameHus. Tena Bpamenus. Llunuuap u KoHyc.

Hlap u chepa. BzanmHoe pacnonoxeHne mIockocTH U mapa. KacarenabHas m1ockocTs K cdepe.
OOBemMBbl reOMeTPUYECKHX TEll.

[Inomans MOBEpXHOCTEN FEOMETPUYECKUX TEN

[TonsiTue mpon3BoaHON. Berurcienne mpon3BOAHBIX

MexaHn4eCcKnid ¥ TeOMETPUYECKHUI CMBICI IIPOU3BOIHOM.

UccnenoBanmne pyHKIMH ¢ TOMOIIbIO TPOU3BOAHOM.

[IpaBuio nuddepenumpoBanus ClI0xKHOW QyHKINH.

NHTerpai n ero npuioxeHus

[TepBooOpasnas. [IpaBmiio HaxoxaeHUs TEPBOOOPA3HBIX.

HeonpeneneHHbIil HHTErpai U €ro CBOMCTBA.

OnpeneneHHblil HHTErpail U €ro FeOMeTPUYECKUN CMBICI.
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56. OcHOBHBIE CBOWCTBA U BBIYUCIICHHUE OMPEACICHHOTO HHTErpaa.

57. Beruucienue miomaael miockux GUryp ¢ OMOIIBIO ONPEACTICHHOTO HHTETpaa.

58. Pemienne npuKIIaJHbIX 33/1a4 ¢ TIOMOIIBIO OMPEICIEHHOTO HHTErpaa.

59. luddepennmanbabie ypaBHEHUS TIEPBOTO MOPSAKA.

60. Iudpepennmaibaple ypaBHEHUS C pa3ACISIONIMMHUCS IEPEMEHHBIMH.

61. Iuddepennmaibaple ypaBHEHUS BTOPOTO MOPSIKA.

62. YpaBHEHHE TapMOHHYECKUX KOJICOAHUH.

63. DeMeHThI TEOPUH BEPOSITHOCTE U MaTEeMaTHUECKON CTaTUCTUKU

64. City4aitHbIii ONIBIT U clTydaiiHOe coObiTHe. OTHOCHTENIbHAS YacToTa. BEpOSTHOCTD COOBITHS.

65. OcHOBHBIE TTOHATHUSI KOMOWHATOPHKH.

66. Onepanuu HaJ COOBITUAME. TE€opeMbl CI0KEHUS U YMHOXKEHUSI BEPOSATHOCTEH.

67. [luckpernasi ciydailHas BeJIMYMHA, 3aKOH €€ pacmpeneneHus. YucIoBble XapaKTEPUCTUKU

JIMCKPETHOM CITy4ailHON BEJIUYUHBI.

68. [Tonsitue o 3akoHe OonbiKX yrcen. [loHsATHE 0 3ajauaXx MAaTEeMaTUYECKOW CTATUCTHKHU.
[IpenonaBaTens /A.C.baxxuna/

MHUHOBPHAYKH POCCHUHA

Duiman PeaepaabHOro rocyiapcTBeHHOI0 0H/IKETHOr0 00Pa30BaTeIbHOI0 YUpeKIeHUs!
BbICILIEr0 00pa3oBaHMs

«BJ1agUBOCTOKCKMII rOCYJaPCTBEHHbI YHMBEPCUTET IKOHOMUKHU M CEPBUCA» B I. ApTeme

Hpe[[MeTHO'III/IK.TlOBaﬂ KOMHUCCHSA OﬁmeoﬁpaSOBaTeﬂbHBIX AUCIUIIJIMH

Paccmotpensl YT1Bepxkaaro

Ha 3acenanuu [TIK OO/ 3am.iupexTopa hunnana O.U. UBantora

3aB.xadenpoit «
» _2020r.

« 12 __» mas 2020

TecToBble 3a1aHNUsI K MPOMEXKYTOYHOM aTTecTanuu (JK3aMeH) 1o
npeaMery
OIIA.01 MATEMATUKA: AJITEBPA N HAYAJIA MATEMATHYECKOI'O
AHAJIU3A, TEOMETPUA
NMPOrpaMMbl MOArOTOBKH CIEIMAJTHUCTOB CPeIHero 3BeHa I10

CIICINAJIBHOCTHU
09.02.03 IIporpaMMupoBaHHue B KOMIIBIOTEPHBIX CHCTEMAaX

Tema: AKCHOMBI CTEPEOMETPHUH.

1. Kakoe MHUHHUMAJIBHOC HHUCJIO TOYCK 2. Kakoe MUHUMAILHOE YHCI0 TOYEK OnpeaciiaeT
OIIPEALIIACT MPAMYIO... IIJIOCKOCTh...

02 01
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3. JIBe mepecekaromiecst NpsiMble MOT'YT HMETb. ..

g

TOJILKO OJIHY OOIIYIO
TOYKY o TOJIBKO JIBE
o0rue TOYKH o
MHOKECTBO OOIIHUX TOYCK

O HH OJTHO¥ 00IIel TOUKH

4. JlBe TmepeceKaroumuecs IUIOCKOCTH MOTYT

HUMETh... o TOJIBKO OJIHY OOIIYIO TOUKY ¢ TOJBKO

JIBE OOIIKE TOUKU

g

MHOXECCTBO O6H.[I/IX

TOYEK o HU OJTHOM 001ei

TOYKH
5. CKOJBKO IIOCKOCTEH MOKHO TPOBECTH depe3
TPH TOUKH HE JIeKaIFe Ha OJJHOH IpsMoii?

o)
MHOXecTBO

O /e

O OITHY

O HU
OJTHOU

6. CKOJIBKO IUIOCKOCTEH MOMHO IMPOBECTH Yepe3 MpPSMYI0 U
He JIEKAIIYI0 Ha HEW TOUKy?

O MmHoxkecTtBO O

JIBe O OJIHy O HHU

OJTHOM

7. Ecnu mpsAMast ¥ INIOCKOCTh MMEIOT OJIHY OOIIYIO TOUKY,
TO...

O HpsAMas JCKUT B IIJIOCKOCTU

O

npsAMasd NepeceKacT MIOCKOCTb ¢ IMpsAMad U

IIJIOCKOCTBb HE NEPECCKANOTCA o HET

MIPAaBUIBHOTO OTBETA
8. Ecnu mpsimast ¥ TUTOCKOCTh MMEIOT JIBE OOIIHE TOYKH, TO. ..

g

[psiMast JIEKUT B IJIOCKOCTU (o MpsMast
nepeceKaeT II0CKOCTh o MpsIMas U INIOCKOCTh

HE TePeceKaloTcsl o HET NPaBHIILHOTO OTBETA
9. Haueprure OABC, ormersTe Touxy M He

MPUHAJIEKAIYIO ITIOCKOCTH TPEYTONbHUKA.
Ilpsmas  AM... o  nepecekaer

TpeyroibHUK ABC o JEXHUT B MIOCKOCTH

g

TPCYTOJIbHUKA HC IICPECCKACT IIJIIOCKOCTh

TPEYroJbHUKA ¢ IapajljielIbHa ILIOCKOCTU

TpEyroabHUKa
10. Kakue u3 yciioBuii 3aJaf0T TNIOCKOCTH?

TPU TOYKU , HE JIEXKAILKE HA OJHOU IIPSIMOU;

npsiMasi ¥ TOUKa, He TIPUHAJIekKaIas
JIAHHOM MPSIMOM;

JIBE TOYKH;

IBE TepeceKaronuecs Ipsamble.
11. TTapamienbHBIMH IPSIMBIMA B IPOCTPAHCTBE
Ha3bIBAIOTC. ..

O ABC IpsAMBIC, JICKAIIHUE B OIIHOﬁ IIJIOCKOCTH 1

MMEFOIINE OOIIYI0 TOUKY;

JBEC NPAMBIC, JIC)KAIINEC B OJIHOM TIJIOCKOCTH
1 HE UMCIOIIIUC O6IIII/IX TOYCK;

O ABC IpdMbIC, HE JICKallue B OHHOﬁ

TUIOCKOCTH; o HET NPAaBUIIBHOI'O OTBETA.

12. Ecnu aBe npsiMble HapauielibHbl TPEThEH, TO

OHH... O IEPECEKAKTCs; O CKPCIIUBAIOTCS,

napajijieJibHbl; o HET IMPAaBUJIBHOTI'O OTBETA.

13. Ecau nBe mpsMble MapauleibHBI JTaHHON
IUIOCKOCTH, TO OHH. ..

O CKpCIIMBAKTCH,
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®  mapawieNbHBL; o JMOO0 MapasebHbl,

100 CKPCIIUBAIOTCH

° [IepPECEKALOTCSI.
14. Tlpsmas Ha3pIBaeTCA MEPICHANKYISIPHOI
IUIOCKOCTH, €CJIU OHA. ..

g

HEepIEeHNKYIISIPHA KaKoW - HUOYAb PSIMOiA,

JIeKaIel B 3TOM IMIOCKOCTH,

o NEepneHIuKyJIspHa o601t MPSIMOI,
JIeKaIel B 3TON IIOCKOCTH,

O He MmepeceKaeT MIOCKOCTh;

O HET MPaBUJIIBHOTO OTBETA.
15. Kakoe u3 yTBep»kJIeHHI cripaBeInBo?

€CJIM ABE NPSIMBIE NIEPIICHUKYIIPHBI K JAHHOU
IIJIOCKOCTH, TO 3TU NPSIMbIE IIapajlICIbHbL;

eciin JBEC MpsAMbIC B IPOCTPAHCTBE
rnepecekaroTcs ¢ TpeTbed  IpsMoMl U
NEPICHAUKYISIPHBI K Hel, TO OHH

TapasuIeNbHBI;

O  €eclu JABE IpsIMble MapauIesIbHbl U OJIHA U3 HUX
MEepPHEeHNKYJsIpHA IJIOCKOCTH, TO W Jpyras mpsimas
MepIEHINKYJIspHA TII0CKOCTH;

O ecliM JBE IpsIMbIC Ha INIOCKOCTH MNEPHCHAUKYJISIPHBI K
Z[aHHOﬁ HpﬂMOﬁ, TO 3THU NPAMBIC TapaJJICIIbHBI.

16. Kakoe u3 yTBepk/aeHMI cripaBeyInBO?

a

NepHEeHANKYIISP, MPOBEACHHBIN U3 TOUKH K MJIOCKOCTH,

KOpOY€ BCSIKOI HaKJIIOHHOM, MPOBEAECHHOMN U3 TOM ke
TOUYKHU K TOU K€ TUIOCKOCTH;

O €CJIM paBHbI MPOCKIMHU HAKJIOHHBIX Ha IJIOCKOCTb, TO

PaBHBI 1 CaMH 3THU HAKJIOHHBIC,

0 1440 cm2

02430 cm2

g

0oJIbLICH HAKIIOHHOM COOTBETCTBYCT MCHbIIAsL

TIPOCKITHS;

O OombIIast IPOEKIUSI COOTBETCTBYET MEHbBIICH

HaAKJIOHHOH. O

17. O6peM npU3MEL paBeH. .. o TPOU3BEICHUIO

MEPUMETPaA Ha BBICOTY

g

MNPOU3BCACHUIO IJIOIAaAXM OCHOBAaHHA Ha BBICOTY o

MPOM3BEACHUIO IUIOIMAAM OOKOBOW TpaHWM Ha BBICOTY o

NPOU3BEICHHIO IIEPUMETPa OCHOBAHHS HA BBICOTY
18. OOBbeM IpU3MBI paBeH. . .

o SH

O 2sH o

PH 0 2PH

19. JInuna oOpasyrolei KoHyca paBHa 2 3/;\4, a yroJsi npu
BEpILKHE OCEBOTO CeueHus KoHyca pasen 120 °.
Haiinure nnomans oCHOBaHUSA KOHYCA.

o80cn20 800

i

2 cm?

Oo0O cme

O 63ED CM 2

20. BricoTa KOHYyca paBHa 4‘é_CM, a yroJl TIpu BepIInHE
ocesoro cedenust pasen 120 ° . Haityure nnomais

OCHOBAaHUA KOHYCA.

o 120 2/:M2 o 136

O cm?

28. OOpasyroniasi KOHyca paBHa 15 cM., a BBICOTa paBHa
12 cm. Haiinute paauyc KoHyca.

Oo
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21. B ceueHHnH KOHYCA IUIOCKOCTBIO, IEPICHIUKYISPHOM
OCH BpaIICHUS TOITy9IaeTCs

O IlpsitmoyrosbHHUK
O TpeyronbHuk O
Kpyr

i OKpy)HOCTh

22. CedeHue KOHYyCa ITIOCKOCTHIO, IPOXOIAIIEH Yepe3 ABe
oOpasyromiue, IpeICTaBIsIeT CO00H ...

o) Ksanpar o)

[IpsamoyronsHUK

O

paBHOOEIPEHHBIN TPEYTOIBHUK O

Kpyr

23. O0BEM KOHYyCaA paBeH. ..

o SH
O 1/3sH
o PH o
2PH

24. Haiitu 00BEM KOHyCa, €CIIM BBICOTA PaBHA 3 CM,
paaunyc paBeH 3 cM.

O on
O 8n
O mO
3n

25. Haiitn 00BEM KOHyCa, €CIIM BBICOTA PaBHA 3 CM,
paaunyc paBeH 2 cM.

0l1lo0

O 18z o

6m
26. Haiiti 00bEM KOHYCa, €CJIM BBICOTA PaBHA 2 CM,
paauyc paBeH 3 cM. O 91 O 8n O 6n o 3n

27. OOpasyromas KOHyca paBHa 5 CM., a BBICOTa
paBHa 4 cM. Haiinure paguyc KoHyca.

O3

29. O6pasyroliasi KOHyca paBHa 2 CM., a BbICOTa paBHa 1
cM. Haiinure paauyc KoHyca.

o0lo3
oos

o0

30. Obpasyromias KOHyca paBHa 4 CM., a BEICOTa paBHa 3
cM. Haiinure paguyc KoHyca.

o050

0ol
IZIIZI‘/;

Tema: Beraucienue miomaniy.
31. Belumciure IUIOMIAABL MPSIMOYTOJBbHUKA, €CIIH
CTOpOHBI paBHbI 12cM 1 6 cM.

O 72

32. Bplumciure IUIOMIAAbL MPSIMOYTOJBbHUKA, €CIIH
CTOPOHBI PaBHBI 2¢M H 6 CM.

O 12

33. BoblumcnuTte IUTOMAAb MPSIMOYTOJbHHUKA, €CIIU
CTOPOHBI paBHBI 5¢M U 6 cM.

O 30

34. Belumciure IUIOMIAZbL NPSIMOYTOJbHUKA, €CIIU
CTOPOHBI PaBHBI 8CM U 5 cM.

O 40

35. Boluncnure miomans TpeyroyibHUKA, €CIIM CTOPOHA
paBHa 8§ cM, a BbICOTa paBHa 12 cM.

O 96

36. Bprumcnure miomans TPEyroJiibHAKA, €CIH CTOPOHA
paBHa 11 cm, a BeicoTa paBHa 10 cm.

O 110

37. Brpluncnure miomans TPeyroyibHUKA, €CIIM CTOPOHA
paBHa 5 cM, a BEICOTA paBHa 2 CM.

O 10

38. BerumcnnTe miomans TPEyroJibHUKA, €CIIM CTOPOHA
paBHa 6 cM, a BEIcOTa paBHa 11 cM.
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O 66

39. BhlunciuTe IUIOMAAb TPEYroJbHHUKA, SCIH CTOPOHA
paBHa 4 cM, a BEICOTa paBHA 7 CM.

O 28

40. Bprluncnure Iiomans TPEeyrojibHUKA, €CIH CTOPOHA
paBHa 18 cMm, a BeICOTa paBHa 2 cM.

O 36
Tema: Cepa. [lap.
41. Pagnyc mapa paBeH 4cm. Haiitu 00peM mmapa.

O 256n/3 o 255n/3
o 254n/3
o 2527/3

42. Papgnyc mapa paBeH 1/2cm. Haiiti 06pem mapa.

o m/3
o}

T/

5
O

T/
6

(@)

m/
8

43. Hammcatp ypaBHeHHe cdepsl pagmyca 3 ¢
uentpom A(2,-4,7).

o Dxnsﬂzuﬂyuzﬂznﬂz
0 30 Oxoz20:o0yo
a[l2oz20703.

0 Oxo20200y040:00z

ovOz20o.
Ox

46. HaiiTi koopaMHaTEl LEeHTpa M paauyc cdepsl, X
20y201z2049;

3alaHHOM YpaBHEHUSMH O

(0,0,0), R=-7

O (00,0), R=7 o

(0,0,0), R=1/7 —°

*(0,0,0), R= 49

Tema: Beruncnenue o0bEMa Tl BpalieHUsL.

47. Obpazyroniasi KOHyca paBHa 5 CM., a BBICOTa paBHa 4
cM. Halimure paanyc KoHyca.

O3

48. Obpazyrorias KoHyca paBHa 15 cM., a BRICOTa paBHA
12 cM. Haitnute paauyc KoHyca.

o 0O30:o0yo20:oz2% 0O
2.

44. Hanummte ypaBHeHHE chepbl ¢
neHtpoM A, u uenrpom N, eciu A(-2,2,0),

N=1.o0 Oxo20:o00yo2020z2

O01.o0 Oxo20:o0yo2020z2
oooi.

0 0Oxo20:00yo20200z02 01,
Ox

o 030:o00yo20:0z2% 0
2.
Haiiti koOopJuHATHI LIEHTpa U pajuyc chepsl,

45. 3aJaHHON
ypaBHCHHEM

Oxos30:o00yo2020z2
O2.

o (3,-2,0),

R=20 (-

3,2,0), R=1/2

o (-3,2,0),

R=-2
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e (3-20),R=2

e 9
49. O6pa3syroas KOHyca paBHa 2 CM., a BEICOTa paBHa 1 CM.
Haiigure panuyc xonyca.

olos3

oovs
o0

50. O6pasyromas KoHyca paBHa 4 CM., a BBICOTa paBHA 3 CM.
Haiigure panuyc xonyca.

o5000

1

Oovs

51. O6veM Tpu3MBl  paBeH... (  I[POU3BEACHUIO
HepUMETpa Ha BBICOTY []  TPOU3BENCHUIO  IUIOMIAIN

OCHOBAHHS Ha BBICOTY ¢ NPOM3BEICHUIO IUIOMAAN OOKOBOM

I'paHU Ha BBICOTY ¢ HPOU3BCACHUIO IICPUMETPA OCHOBAHUS HA

BBICOTY
52. OO0BeM MPU3MEI paBeH. ..

o SH [ 2SH
o PH o 2PH

53. Ecnu yros mpu BepIIdHE PaBHOOSIPEHHOIO

TpeyrojibHUKa Ha 60° Oonblie yria mpH
yroja mpu
TPEyroJbHUKA PaBEH TIPaJyCOB.

OCHOBaHHUH, TO OCHOBaHHUH

54. Cymma Tpex VIJoB, MOJIYYCHHBIX IIpU

TepecevyeHnH! JBYX NPSIMBIX, paBHA

265°. BoanI/Iﬁ W3 3THX YIVIOB PpPaBeH
rpasycoB

55. Cpennsist JUHUSA paBHOOEIPEHHOTO

TpeyroJbHUKa, IapajuleibHas OCHOBAaHUIO,

paBHa 3 cM., TmepuMeTp paBeH 16 cM.

CTOpOHBI TPEyroJbHUKA PAaBHEL... o 4cM., 4

cM, 6 cM. o 6 cM. 6 cM. 5 cM.

O

62.

293

g

ScMm. 5 em.
6 cM. o 6 cMm.

6cm4ceM. o

4cem. 4cem. 5
CM.

56. OnuH U3 IBYX BHYTPEHHHUX OJHOCTOPOHHHX
YIJIOB  TIpH MpAMBIX U
CeKyILeH,
cocraBnger 80% ot apyroro. bombmmil u3

3TUX
yTJIOBpaBeH rpaxycoB

57. Ecnu B paBHOOEPECHHOM MPSIMOYTOJIHHOM

TMapaJjICIbHBIX

—
TPEyroJbHUKE TUIIOTEHY3a PaBHA 3V 2 M, To
KaTeThl PaBHBI (BHIYUCIUTE U BBEIUTE OTBET
mudpamMu B MoJie BBOAA):

Os

58. IMnouranm
IPSIMOYTOJEHOTO
runotenysoit 10 cM paBHa

paBHOOEIPEHHOTO
TPEyroJibHUKA c

(BbIUMCIITE W BBEAUTE OTBET LHU(ppamMu B
T0JIe BBOJIA):

O 25

59. Ecnm pmaronamu pom6a 16 cm u 12 cm, TO
mwiomans pomba paBHa (BBIYHUCIUTE U

BBeuTe otBer L undpamn96 B mosie BBOAA):

60. Xopnaa nmepecekaeT AHaMETP OKPYKHOCTH O
YIJIOM 30° u menuT ero Ha JBa OoTpe3Ka
JauHOoM 2 um 6. PacctosHue oOT UEHTpa
OKPYXHOCTH JI0 XOPbl PAaBHO (BBIUKCIUTE U
BBE/INTE OTBET IIU(pPaMu B NOJIE BBOAA):

01

61. Cpennsis
MarOHAJISIMU Ha

JIMHHUA Tpaneun JCIIUTCA

3 paBHble yacTd. OTHOLIEHHWE OCHOBAaHUUN

Tpareruu O 1:3 0 2:3 0120 1:4

Ecimm OJJMH M3 CMCKHBIX yrioB Ha

Oomnpiie  APYyTOTO, 3TI/I HyFHH

rpagycoB

30°
PaBHBI



63. PasHocTh  OBYX ~ YIVIOB,  IOJYYHMBIIUXCS  IIPH

MEPECEUCHNH  JIBYX
bonpmmii  u3 3TI/IxyFJIOB paBeH IpagycoB.

64. Ecnmm  pa3HOCTH

40°, To 3TH yFJILI HpaBHBI TpagycoB.

65. Ecnm ommH W3 CMEXHBIX YIJIOB B 3 pa3za MEHBIIC

JPYroro, TO 3TH yIIIbI paBHbI H1"pa,ayc013.

66. OauH U3 IBYX BHYTPEHHHUX OJHOCTOPOHHUX YIJIOB IIPU
MapajuIeNbHBIX TPSIMBIX U ceKymmed Ha 60° MeHbIe
apyroro. bonpmuii u3  3TUX YIVIOB  PaBEH

120

rpagycoB.

67. Ecmu mepumerp npsiMoyrosibHHKa paBeH 20 cM, a ero

,I[HI/IHaD 6 cM, TO IIMPHHA MPSAMOYTOJIbHUKA paBHa 4 cM.

68. Ecmu mepumerp npsimoyrosbHuka paBeH 30 cM, a ero

JUINHA — 8 CM, TO IMPpHUHA MPAMOYTOJIbHHMKA paBHa 7 CM.

69. Ecmu mepumerp npsiMOyrojibHHKa paBeH 36 cM, a ero

CM.

O
70. JlaHBI BEeKTOPHI “0 DD ne—

—cOalO 6 paBeH...

Oo cc——-0 0O 0330 ;0 5350;

sgooono OO0 o co -

Oo3:0500 -0Oo02:200 -000

71. JlaHBI BEKTOPHI Dyt 5:4 .Bexropc O a O e paBeH. ..

~Oo7o000 O
O ¢

MPSMBIX, paBHa 20°.

JBYX CMEKHBIX yTJIOB paBHA

,Z[J'II/IHaD 10 cM, To mUpPHMHA MPSAMOYTOJBHUKA PaBHA 8

O
5:4 — [. Bexrop

294

o c——00 oo

77003300000 00 ¢

c.Oo7o000-0000 o O

56 72. Jlan Bexrop ¢ 7;10 . Bekrop

pasen... a— 35 ;400 0

aa—— 003530 ;505000 OO

a— 040 ;500 O

3. Jan— — ;40 0O Bexrop ¢ O 4a

paBeH...

BekTop ¢ L16

cOe;1600 0O ¢ O24:1600 o ¢
O24;400 o ¢ O1s;400

[ HPSIMOYTOJIEHOM ~ TPEYTOJIbHUKE
THIIOTEHY3a paBHA 6 CM, TO KaTeT, JIeKaIIUn
npotus yria B 30° paseH. ...

O3

> Eerm B MPSIMOYTOJBHOM  TPEYTOJIbHUKE
KaTeT, Jiexamuii mpotus yriaa B 30° pasen 4
CM, TO THIIOTEHY3a PaBHA ...

Os

"6 Ecum B HpAMOYrONBHOM  TpeyrombHHKe
rUnoTeHy3a paBHa 6 CM, TO KaTer,
npunexamuii yriay B 60° pases. ..

O3

T Eem B HOPSMOYTOJIBHOM TpPEYTOJIbHHUKE
runoreHy3a paBHa 10 cM, TO KaTer,
npuiexamuii yriny B 60° pasen. ..

Os



8. IInomans TpeyrosbHUKA CO CTOPOHAMU SCM,

6¢cM,
8cM paBHa ...
O 20
9. Ecnu cropons! TpeyroibsHuka 8cm u 15 cm, a
Yrojl MexXAy HHMH 300, TO IUIOIAOb
TpEyroJbHUKA paBHa. ..
O 30
8. [Tnomans xpyra Berumcisiercs no ¢opmyse
...aidb
© sO ___0Oh
2
1
© sO ab
2
allOpobO0OpocOO Os
0 OR?

81.
HJIOH.[EII[B Tpaneuunu  BbBIYUCIACTCA 1O

dopmyne ...SOalb0Oh

o 2
oSO
alh

° S5 oo oprRO.p 0al0p obO0p
ocOO0

82. Inomans napamIesorpaMMa BEIYHCIIACTCS 0
dopmyne ...aldb
SO O h o

2

OSOadhsooplpoalllpn
bdOpocOO o sOOR?

83. [nomanp TPEYroIbHUKA MOKHO BBIYHCIIHTE IO OpMYyIIe

I'epoHa...
o SOaOb0Oh
20S
OalOh

V

DQSSDDDDmJLpDaDDprDDpDcDD

84. Tlnomaas NpIMOYTOIbHOTO TPEYTONbHHUKA BBIYUCISACTCS
o ¢opmyIe ...
oSOalh
1
SO ab

o 2
© SEID‘/ pOp 0ad0pobO0p O

cOOd

© spor?

85. IInomans mapamiesorpaMma, OCHOBaHHE KOTOPOTO

8 cM., a BrIcoTa - 0,4 M, paBHA ... O 3,2
o2 0 3.2em?  32eM? O 0,32 cm?

86. Ecmu paxmyc kpyra paBeH 4 cM, TO €ro IJIOIIa/Ab PaBHa ...

o 3,14 cm® o 16
cM?
O 161 em? 0

14T1cm?

87. Ilmomanme Tpamenuu ¢ OCHOBAHUAMH 4 cM. 1 6 CM. H

BBICOTOH 5 cM, pasHa... L] 25 cm? o 30 em.2 o 40 ev? o
45 cm?

88. Benn4uHBI paBHEIX MEXKIY COOOH CMEKHBIX YTIIOB

@) 60°u 60°

®  90°m 90°0 100°wm 100°0 70°%wm 70°

89. B paBHOOEOpEeHHOM  MPSMOYTOJIHFHOM
TPEyroJIbHUKE  YIJbl  [PU  OCHOBAHUH
paBHBI. ..

C’O"I-bDOO-bO

co w o
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co o o

90. B paBHOCTOPOHHEM TPEYrOJbHUKE BCE YIJIBI
10 TpagycoB.

91. Ha otpe3ske AB mmHO# 15 cM oTMeueHa
touka C. Ecimit otpezok AC Ha 3 cM mmHHEe
otpeska BC, To
IUIMHA

orpeska AC... O

9ecM O 6¢cM O 5

cM O 7 cm

92. Ha otpe3ske AB mmHOU 15 cM oTMeueHa
Touka C EanOTpe30KAC132pa3a
10

anuHHee otpeska BC,—'T10 nnmHa oTpeska

AC = cwm. 93. Ha orpe3ke AB nnunoit 15 cm

oTMEUeHa Touka C . Eciam Touka

C - Cepe)II/IHa7CM.150Tp63Ka AB, To nnuHa

otpeska AC =

94. Ecnu KaTeThI HIPSIMOYTOJIBHOTO
TpeyroibHUKa 3 cM H 4 cM, TO THIOTEHY3a
paBHa...

° 5

95. Ecnu KaTeThl MPSIMOYTOJIBHOTO
TpeyrojbHUKa 6 cM M 8 cM, TO THIOTEHY3a
paBHa...

° 10

96. Ecim THIIOTEHY3a MIPSMOYTOJIBHOTO

TpeyrojpHuKa paBHa 13 cM, a oauH U3
KaTeToB 5 CM, TO APYroil KaTeT paBeH. ..

° 12

97. Ecim TUIIOTCHY3a
TpEyrojpHUKa paBHAa 25 CcM, a OJIUH U3
KaTeToB 20 €M, TO IPYroi KaTeT paBeH. ..

IpsAMOYTOJIbHOT'O

° 15

98. Ecnyt runoTeHys3a npsiMoyroJibHOTO
TpeyroiapHuKa paBHa 10 cM, a ouH U3
KaTETOB 6 CM, TO JIPYrOi KaTET PABEH. ..

O s

99. Eciu kateThl MpMOYrojbHOTO TPEYTroJIbHUKA
12 cM u 5 cM, TO TUTIOTEHY3a paBHa. ..

O 13

100. MwuHHMaTbHOE YHCJIO TOYECK, KOTOPOE
ompenenieT IPAMYIO...(OTBET  3aIUIIUTE
YHUCIIOM)
02
101. MuHMMaJIBbHOE  YHCIO  TOYEK, ONpPEAEISIOIIMNX

IJIOCKOCTb. . .(OTBET 3aITUIINTE YUCIIOM)

O3

102. /Ie nepecekaromuecs NpsiMble MOTYT UMETh. ..

[0 Tonbko oxny ob6uiyro TOUKy; o
Tonbko jiBe 00IIME TOUKH; o

MHosxecTBO 00ImuX To4Yek; o Hu

OJITHOM 001l TOUKH.

103. /IBe nepecekaroniuecs miIoCKOCTH MOTYT UMETh. .. o

Tonbpko 0HYOOITYIO TOUKY; o TosbKO 1BEOOIINE

touku; [] Muoxkectso o0mux Touek; o Hu ogHoi
00111€e#l TOYKH.

104. Yepes Tpu TOUKH, HE JIEKALIHE HA OJHOMN MpsAMOit
MOXHO MPOBECTH. ..

O MHOX>ECTBO MJIOCKOCTEH; O

g

JBEC IIJIOCKOCTH; OIHY

IUNIOCKOCTh; O HH OIIHOﬁ
IIJIOCKOCTH.

105. [1nockocTel, MPpOXOAAUINX Yepe3 MPSAMYIO U HE JISKaIYI0

Ha HEHl TOUKY MOKHO IIPOBECTH. ..

O MHOXECTBO; O

JIBE; O OJIHy; O HH
OJTHOH.

106. Ecnu mpsiMasi ¥ IJIOCKOCTh UMEIOT OJIHY OOIIYIO TOUYKY,

TO...

o Ipsamas nexur B miockoct; [] Tlpsimas
nepecekaeT MIOCKOCTh; o MpsMas U INIOCKOCTh

HE NIEPECEKAIOTCA; o HET IMIPAaBUIIbHOI'O OTBETA

107. Eciu mpsiMasi ¥ TUIOCKOCTh MMEIOT JIB€ OOIIHMe TOYKH,

10... [] TIpsimas JexHUT B IUIOCKOCTH; o ILlpsimas
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TIEPECEKACT IUIOCKOCTh, (o TIpsAMas MW IUJIOCKOCTH HE

TNEPECCKAOTCA; o HCT MPABUIIBHOTO OTBETA

a
108. Haueprure ABC, ormersre TOUuKy M  He
MPUHAIEKAILYIO TUIOCKOCTH TPEYTOIBHUKA.
[pssmass  AM... o He Tepecekaer

TpeyronbHuk ABC; o IeXUT B TJIOCKOCTH

TpeyroiibHuKa; []  TmepecekaeT  IUIOCKOCTb

TPEYroJbHUKA; (o IlapajulejbHa ILUIOCKOCTH
TPEYroJbHUKA

109. CKpemMBaOMUMHACA ~ TPSAMBIMH B NPOCTPAHCTBE
Ha3bIBAIOTCA. ..

O  [IBE TIPSIMBIE, JICKAIIHE B OJHOMN TIOCKOCTH U
HMEIOIIUE OOIIYIO TOUKY;
O ABE MPAMBIC, JICKAIIUE B O,Z[HOIZ IINIOCKOCTH U HE
HMEIOTITHE OOIINX TOYEK;

g

JABC IIPAMBIC, HE JIC)KAIIIUC B OHOI
IIJIOCKOCTHU; o HET MpPaBUJIbLHOTO OTBETA.

110. IIepecekaromumucs NIPSIMBIMHA
Ha3bIBAIOTCA. ..

a

JABC NPAMBIC, JICIKAIUC B O,Z[HOﬁ IINIOCKOCTH U

UMEIOIIHE OOIIYI0 TOUKY;

O ABC IpsAMBIC, JICKAIINEC B O,ZIHOﬁ IJIOCKOCTH
1 HE UMCHOIIIUC OGIIII/IX TOYCK;,

O /[BE IpsAMbIE, HE JeKallue B OJHOU
IUTOCKOCTH; ¢ HET MPaBMWJIBHOTO OTBETA.

111. ITapamienbHBIMU OPSIMBIMU B IIPOCTPAHCTBE
Ha3BIBAIOTCH. ..

O ABC IpsMBIC, JICKallUue B O,Z[HOfI IJIOCKOCTHU U

MMEIOIINE OOIIYIO TOUKY;

g

JABC IPAMBIC, JIC)KAIIUC B OHHOﬁ INIOCKOCTH U

HC UMCIOIIUC 06HII/IX TOYCK;

O ABC IPsAMBIC, HE JICKAILINEC B OﬂHOﬁ IIJIOCKOCTH,

112. Ecnu 1Be nipsiMble MapajuieibHbl TPEThEH, TO
OHH...

O mepecekarores, O

CKpPCIIUBAIOTCA, D

napauiC/IbHBI, (@]
HETIPAaBUILHOIOOT
BeTA.

113. Ecnu nBe npsMble napaienbHbl JaHHOM

MJIOCKOCTH, TO OHMU... O CKPCLIMBAIOTCS,

D mapaJiiCJIbHBI,

o 00 napauieNnbHbl, T100

CKpPCIIMBAKOTCA, 160 nepecekarorcs, O
MEPCCCKArOTCA.

114. Tlpsimass Ha3bIBaeTCs MNEPHEHAUKYISIPHON
IJIOCKOCTH, €CJIM OHA. ..

g

HepHeHIUKYJIIIpHA JTI000# MPsAMOH, Jekarei

B 2TOH IIJIOCKOCTH,

O  HEpHeHAMKYJIApHA KAKOW -
HUOYIb TIPSMOH,
JIe)KaIei B 3TOH IIOCKOCTH;

@) HEIEPECCKACTINIOCKOCTD, @)

MEPECCKACT MIIOCKOCTb.

115. Ecnu npsimas HEeplIeHIUKYJIsIpHa K ABYM
[IEPECEKAIOIIMMCS IPSAMBIM, JIEXKAIUUM B
IUIOCKOCTH, TO OHA K 3TOW IIOCKOCTH ...

g

[epnienankysipHa
O ITapannensHa O
CKpeIIMBaromasics o

Her npaBuibHOrO
OTBETA

116. Eciau nBe npsiMble NEPHEHIUKYJSAPHBL K
JIAHHOM IIJIOCKOCTH, TO 9TU IPSMBIE ...

O IlepneHauKyISIpHBIL O
[Mapannensnsr O CkpemuBaroTCs
O Her npaBuiibHOTO OTBETA

117. Ecnum [Be mnpsiMble nNapauieldbHbl M OJHA U3 HHUX
NIEPIIEHAUKYIIIPHA TUIOCKOCTH, TO U ApYyTas npsAMast

D NEPpHCHAUKYIIIpHA IJIOCKOCTHU o HE

NEePHCHAUKYJISIpHA IIJIOCKOCTU O

TapaujiejibHa IJIOCKOCTH ¢ HET

MMpaBHUJIbHOT'O OTBETAa

297



118. Ecnu nBe mpsiMble B NPOCTPAHCTBE IEPECEKAIOTCS C
TPEThEN NPAMON U NEPIIEHUKYIISPHBI K HEH, TO
OHH...

O  CkpemmBaromuecs O
IlepnenqukynsapHel

0 [TapamnensHel o Her

MMPpaBHUJIIBHOI'O OTBCTA

119. BepHbIMHU SABIISIOTCS YTBEPKIACHHUS. ..

[] nepnenaukysmsap, mpoBeAECHHBIN U3 TOYKH K MIIOCKOCTH,

KOpOY€e BCSKOW HAKJIOHHOM, TIPOBEJACHHON U3 TOU kKe
TOYKH K TOH K€ THIOCKOCTH;

O PpPaBHBIC MMPOCKIINHU HAKJIOHHBIX Ha IIJIIOCKOCTB,
COOTBETCTBYIOT pPaBHbBIM HAaKJIOHHBIM;

O OoubIas MPOCKIUA COOTBECTCTBYCT MECHBIIIEH HaKHOHHOﬁ;

o 0omnbliel HAKITIOHHOW COOTBETCTBYET MEHBIIIAsI TPOEKIIUS.

120. YoM MeXay NMpsSMOH M IIOCKOCTBIO HA3bIBAETCS YTOJ
MEXY. ..

[0 oroit npsmoii u ee npoekuyeil Ha 3Ty IIOCKOCTh o
9TOM NPSAMON U NEPENEHIUKYIIIPOM ¢ MEPIEHAUKYIIPOM

U IPOEKLHEH IPSIMON o HET BEPHOI'O OTBETA

121. JIByrpaHHbId Yro — 3TO yrojl MEXy...

O JIByMsI IIIOCKOCTSAMHU O
JBymst npsimbiMu o [psmoit u

IIJIOCKOCTBIO o Her BEPHOTO
OTBETA

122. Ecnu onHa W3 JABYX IUIOCKOCTEH MPOXOIUT YEpe3
NPSMYIO, MEPIEHIUKYJSAPHYIO K JPYro IMIOCKOCTH, TO
TaKHe MIOCKOCTH ...

¢ IlepnenauxynspHsl O [lapamiensHel O

nepecekatorcsi o Her BepHoro orera 123.

/IBa HeHyJeBbIX BEKTOPa, JiexkKalI1e Ha
OZHOM MNpPSIMOM UM HA NapaJlIeIbHBIX

TIPAMBIX KOJIJIMHEAPHBIMY|
Ha3bIBAKOTCA .

124. OTpe3oK, Ui KOTOPOro yKa3aHO, KaKoi n3
€ro KOHIIOB
KaKou BEKTOP|KOHIIOM, Ha3bIBAETCS .

CUHUTACTCs HA4YaJoM, a

125. Ochp anminkar — 3TO OCh. ..

<OO0ONO@OX<OOXO0o

126. Touka D (-3;4) nHaxomutrca B... O |

yerBeptu Il werBeptn O IIl weTBepTH O

IV uerBepTH

-

127. Koopaunatsl  Bektopa @ = 31— 2]

pasusl... 0 (-2,3,0) 0 (3,-2,0) 0 (0,-2,0)
o (3,0,0)

128. Jlan  BEKTOD b=21+3] Haiimu
CKaJISIPHOE MPOM3BECHNE BEKTOPOB bb.

° 13

AF{0; 3; 0}
129. Halinute nivHy BeKTOpa

* 3

130. Haiinure nnuHy BEKTOpa AB{0; 3; 4}

* 5

131. Haiinure JuIMHY BEKTOpa AB {35 2; '5}
e 7

D

132. Haitgure uHy Bekropa AEB, eciu

A(—1;0;2)u B (1;-2;3)
O3

133. Haitgure iy Bekropa I}, eciu

€(—35:—17;20) u D (—34;—5: 8)
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O 17

134. HaiinuTe KOOpAuHATHI TOUKU M — cepeluHbl oTpe3ka AB,
ecm A (1;-2;5) u B (3;2;1)

O (203 o
(2;-1,3) O
4,01) o (-
2;0;3)

135. Haiinure koopauHatel Touku N — cepeinHbl oTpe3ka AB,
ecid A (0;6;3) u B (2;2;-3)

O @40 o
(L;43) o (L1:3;-
3)o (1;-4;3)

136. Haiinure xoopaunatel Touku K — cepenunel otpeska AB,
ecma A (0;6;9) u B (2;2;-3)

O @43 o
(1;4,0) o (1;3;-
3)o (L;-4:3)

137. Teno, IMOBEPXHOCTH KOTOpPOTO COCTOUT u3
MHOT'OYT'OJIbHUKOB, Ha3bIBaltOT

|MHOFOFpaHHI/IKOM|

138. MHOTOYT OJ1IbHUKH, n3 KOTOPBIX

COCTaBJIEH MHOIOrpa”HHuK,PAHSAMUHA3EIBAIOTCS .

139. CTopoHBI rpaHell MHOTOTpaHHHUKA Ha3bIBAIOT

'

140. CkoJIbKO OCHOBaHHUH y TPEYTOJIBHOM MPHU3MBI?

02

141. CkoOnBKO TpaHeH y YeThIPeXyrojdbHON MpPaBUIBHOM

IPU3MBI?
® 6
142. B OCHOBAaHUU

HpHMoyFOJILHI/IK IpAMOYTOJIBHOI'O

napajiesienuieia Jexur .

143. B ocHOBaHNH PSAMOYTOIBHOTO Ky0a JIeKHUT
KBajapaTt| -

144, Ecim  OGokoBble pebpa  IPU3MBI

NEPNCHAUKYJIAPHBI K OCHOBAHUSM, TO HpHMOﬁ

Ipu3Ma Ha3bIBACTCA .

299

145. TlepneHguKysp, TPOBEACHHBIN U3 BEPIIUHBI
IUMpPaMHIbl K  IUIOCKOCTM  OCHOBaHMI,
Ha3bIBACTCs

lpbicoroi]

146. CKOJIBKO OCHOBAaHUH y MTUPaMUABI?
e 1

147. BOKOBBIMY I'DaHSMHU IPABUIILHON ITUPAMHU/BI
SIBJIAFOTCA. . .

®  PaBHOOEIpEHHBIC TPEYTOJBLHUKN
O

Tpeyronabuuku
@)
Yerblpexyroib
HUKHU O

KBanpatst

148. CKONBKO CYIIECTBYET BHUJIOB TPaBUIBHBIX
MHOTOI'PaHHUKOB?

* 5

149. CxonpKkOo BEpUIMH HMeeT KoHyc? (OTBeT
3aMHIIATE YHCIOM)

e 1

150. OceBbIM CEUYEeHUE KOHYCA SIBIIAETCS TPEYTrOJIbHUK|

151.0cHoBanueM KoHyca ABISETCS . OKPYKHOCTH

152. Konyc
BpallleHUH

MPSIMOYTOJIBHOTO BOKPYT KaTera

153. OceBbIM cedeHHe HMIHHAPA SBISETCS

' |Hp$[M0y1“0J'II>HI/IK|

154, HunuHap nonyvaercs MpH BpalleHUH

' |Hp$IMOyTOJ'ILHI/IKaI

155. O6pa3yromast KOHyca paBHa 5 CM., a BBICOTA
paBHa 4 cM. Hailigure paguyc koHyca.

O3

156. O0pasyromast KoHyca paBHa 15 cM., a BEICOTa
paBHa 12 cm. Haiingute paanyc xoHyca.

Oo



157. Obpazyromias KOHyca paBHa 2 CM., a BEICOTa
paeHa | cm. Haiinure pannyc KoHyca.

w o O

] Nt

o0

158. O6pasyromas KoOHyca paBHa 4 CM., a BBICOTa paBHA 3 CM.
Haiinure panuyc xonyca.

o5000
1

00 s

159. IToBepXHOCTh, COCTOsAIIAsA U3 BCEX TOUYEK MPOCTPAHCTBA,
PACIIOJIOKEHHBIX HA JAHHOM
pPAacCTOSIHUU OT JaHHOM TOYKH, Ha3bIBAETCSA

'

160. OTpe30oK, COeAMHAIOMMN JABE TOYKH cepel W
MIPOXOISIINI Yepe3 e€ EeHTp, Ha3bIBACTCS

JUAMCTPOM

161. OTtpe3ok PpaBHBIH M0JIOBUHE

pamycom|AMaMeTpa HasbIBACTCA

162. Teno, orpannveHHOe chepoii, Ha3bIBaeTCA apom|-

163.YpaBHeHue cepbl UIMEET BUT ...

(x —xg P+ —w)?+(z—-z,P =R?

ot —xg P4y —w)P4+iz—z)r=1

x? +y? £ 2% = R?

x—xy P+ y—m) P+ -z =0
Oo oo

164. HartmcaTh ypaBHeHUE chepsl paauyca 3 ¢ nueHTpoM A(2,-
4,7).
-3+ +2)2+2z" =43
x—2P 7+ +47+22-7 =43
-2+ + 47+ -77=9
-3+l +2P+27=2
o O

00 o

165. Harmumure ypaBHeHHE cephl C IEHTPOM A U paguycoM
R, ecim A(-2,2,0), R=1.

169. ITimockocTh 1 chepa UMEIOT 0OITYI0 TOUKY, €CIIH. . .

o d=<Ro d=RH

x-2+0+2+27=1
-2+ +2P+z7+0=1
+2P+lp -2+ =1
x-3V+y+2P+22=2

o o

0o o

166. Haiiti KoOpAWHATHI IIEHTpPA U panuyc chepbl, 3aJaHHON
ypaBHECHHEM
(x—3)2+(y+2)32+22=2

o (3,-2,0),

R=2 o (-3.2,0),
R=1/2 0 (-3,2,0),

R=2 [0 (3-2,0),

R =+/2167. Haittn
KOODP/JHATEI
LEHTpa W pajuyc
cepsr,

. z z z _
3aJaHHOM ypaBHEHUAMH X +y +z" =49

O (0,0,0),
R =47
O (0,0,0), R=7
O (0,0,0),
R=1/7 O
(0,0,0), R=1
168. Paamyc  cdepsl,
HpOBe}IeHHLIﬁ BIl'lepl'IeHJII/IKYJ'IHpeHl
TOUKY KacaHHs
chepbl W IDIOCKOCTH, K KacaTelIbHOH
IUIOCKOCTH.
0) mTO 3n

176.Haiitn 006M KOHYCa, €CiI BBICOTA paBHA 3 CM, paanyc
paBeH 2 cM.

o 1000
4t O 67

177.Haiitn 00b6EM KOHYCa, €CIIH BBICOTA paBHA 2 CM, painyc

paBeH 3 cM.
o In
o 8=
D 6m
o 3m
00 & =r
o d =R
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170. TTnockocTk u cdepa He UMEIOT 00IINX

TOYEK, ecli... O & = H
&= Rro
d = Ro

d <R

171. OOBeM TpU3MBI  paBeH... (o

MIPOU3BEICHUIO IEPUMETPA Ha BHICOTY;

O

MPOU3BCACHUIO TUIOIIAAN OCHOBAHUSA Ha BBICOTY,

O TNPOU3BCACHUIO IUIOMIAAN 00KOBOI T'paHu Ha

BBICOTY;

o IIPOU3BEIEHUIO NIEPUMETPA OCHOBAHUS HA BBICOTY.

172. OO6BeMIPU3MBIPABEH. ..

O sHo
2SH o
PH o
2PH

173. OcHOBaHME NPAMOMH MPU3MBI KBaApaT cO CTOPOHOIT
2 cM, BbIcOTa HpU3MBI 5 cM. OOBEM TIPH3MBI
paBeH. ..

20 cm®

50 cm3
10 cm3
174. O6BEM KOHYyCa paBeH. ..

O
o 15cm3
o
@)

o sH O
1/3SH o
PH o 2PH

175. Haiitn 00BEM KOHycCa, €clii BBICOTa paBHa 3 CM,
paanyc paBeH 3 CM.

O or o

8t 178.
OceBoe
CeYeHne
IHTHHIP

a

KBapat

co

CTOPOHO

O  6mcm3

184. Paguyc mapa paBeH 4cM. Haiitn o6pem mapa.

H 2 cM.
O0neM
[ITHHAP
a
paBeH...

O 91 cm3

2 cm® O

l6m cmM3 O
61 cMm3

179. OceBoe ceueHHe IIMITMHIPA KBagpaT cO CTOPOHOM 6

cM. O0beM MIWIHHIPA PaBeH... 54n em® 0 121

cM3 O 16m cm3 O 61 cm3
180. OceBoe ceueHHE IUINHPA KBapaT cO CTOPOHOI 4
cM. O0BbeM IUIMHIPA PaBEH...

O 9mtcm3 O

4 cm3
l6n cm® ©

61 cMm3

181. OceBoe ceueHME IWIMHAPA MPSIMOYTOJIbHUK CO
cropoHamu 3 u 4 cM. O0beM LWIMHIPA PaBEH...

O 91 cm3

12n cM® ©
l6m cmM3 O
6m cm3

182. OceBoe ceveHHE LMIMHAPA MNPSIMOYTOJbHHUK CO
cropoHamu 5 1 2 cM. O0beM HWIMHIPA PaBEH...

O 91 cm3

S5t ecm3 O
160 cm3 ©
61 cMm3

183. OceBoe cedeHUE LUMIMHAPA MNPSIMOYTOJbHHUK CO
cropoHamu 3 u 6 cM. O0beM IWIMHIPA PaBEH...

e) O cm3 27

cM® O 16m em3
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256n/3 0 255n/3 0 254n/3 0 252m/3

185. Paguyc mapa paBeH 1/2cm. Halitn 00bem miapa.

o w3owsOn6ons

186. OcHOBaHNE TIPSAMOH TPU3MBI PSIMOYTOJIBHBIN
TPEYTOJILHUK CO CTOpOHAaMH 3 cM, 4 cM, 5 cM. Bricora
mpm3Mbl 10 cMm. BokoBast moBepXxHOCTH

NPU3MEI paBHA. ..
O 140 cm2 o 100

em2 O 120 em? 0
110 cm2

187. OcHOBaHNE PSAMOH IPU3MBI YETHIPEXYTOIHHUK CO
cTopoHaMHu 2 cM, 3 cM, 4 cM, 5 cM. BricoTa npu3Mbl
10 cM. bokoBasi MOBEpXHOCTH MPU3MBI paBHa. ..

140 cm? © 100 cm2 O 120 cM2 © 110 cm2

188. JInnHa obOpa3yrolell KoHyca paBHa 2 O M, a Yroj
0

IIpU BEpIINHE OCEBOTO cedeHus KoHyca paseH 120 . Hailinure

Iiomanab OCHOBAaHUA KOHYCA.
2

O 8 cMm
20 81 2em

189. BricoTa konyca pasna 4 3 cm, a yrojpu

0
BEpIIMHE 0CEBOTO cedeHus paseH 120 . Haliaure mionians
OCHOBaHHMS KOHYcCa.

128 20
M

C
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O 136w cm 22

14em o 24 cm

190. Pa)myc OCHOBAaHUA NUWJIMHAPA paBCH 2 CM, BbICOTA — 5 CM, TOorJa mjomanab OOKOBOIt TMMOBEPXHOCTHU paBHan CM2.

[IpenonaBatens / A.C.baxxuna/




MHWHOBPHAYKHU POCCHUH
®unnan penepajbLHOr0 rocyiapcTBeHHOT0 0I0/IKETHOTO 00pa30BATEILHOI0 YUPeKICHHU S
BbICIIEro 00pa3oBaHMA

«B1aguBOCTOKCKMII ToCy1apCTBEeHHBIH YHHBEPCHTET IKOHOMUKH M CEPBHCa» B I. ApTeMe

IIpeaMeTHO-IMKJIOBAasi KOMHCCHIO 001I€E00PA30BATENbHBIX THCITUIIJINH

Paccmotpensl YT1Bepxkaaro

Ha 3acenanuu [THK OO/ 3am.iupexTopa unnana O.1. UBanrora

IIpencenarens «
» ~2020r.

« » 2020r

KonTposbHasi pa6oTa K NpoMe:KyTOYHOM aTTecTauuu (JK3aMeH)
o yueOHOMY mpeamMery
II1.01 MATEMATHUKA
NPOrpaMMbl HOATOTOBKH CIELHATHUCTOB CPEIHEro 3BeHa I10
CIICOUAJIbHOCTH
40.02.01 IIpaBo 1 opranu3anmsi COMUAIBHOI0 00ecTeYHHUS

BAPHAHT 1
Yacrs L
VkaxuTe HaMMEHbIlee 3HaYeHHe QyHKuuu y = 2 — 55in X. Omeem:
Haiinure npousBoanyo GyHKIUM y = 2¥+ cos X.
1) y "=2=sinx 3)y=x ' 2*! + cos x 2)
y '=21In2-sinx ' 4y=2*In2
—COS X
3.
yh
- . -~ Ha pucynxke n3o6paxensl rpaduk GyHKIUU Y
E ) o~ = f(x) u KkacarenpHas K HEMYy B TOYKE C
| / abCcImecoi xo.
\ | L —
' L — o o
N e o Haiinute 3Ha4YeHne NPOU3BOJHON (QYHKITUH
f(x) B Touke xo.
4.
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4 Ha pucynke n3o0paxeH rpapux
npou3BoHON ¢pyHKIMHU y = f(X),
X 1 / = onpenenéunoit Ha (-10; 4). Haitnure
0 ) 2 7| | mpomexyTku yosiBanus ¢pyHkiuu f(x). B
N | \ / OTBETE YKAXKHUTE JJIMHY HAUOOIBIIETO U3 HUX.
/ \ X y = f(x)
4 —H

4 Ha pucynke nzo0paxen rpadux
/TN MPOM3BOHON PyHKINH y = f(X),
1 I omnpenenéHuHoi Ha (-5; 5).
y = 1(x)
-5 o[\1 5/%| | B kakoii Touke orpeska [-4; -1]
\ f(x) mpurMMaer HamOoibIIee
vV 3HAYCHHE.

Yacts 1I. 3anmummre 000CHOBAHHOE PELIEHUE U OTBET.

1.

1
Haiinure nepBoobpasuyio F(x) bynkiuu f(X) = +=+1 + 2x, ecau rpaduk nepBoodpa3Hoit

poxoauT uepes3 Touky M(3; 13).

B CJ'Iy‘lEIfIHOM OKCIICPUMCHTC 6pocaIOT ABC UI'PAJIBHBIC KOCTH. Haﬁ,[[HTe BCPOATHOCTDL TOT'O, YTO B

CyMMe BBINAAET 7 OUKOB. Pe3ynbTar OKpyriauTe 10 COTHIX.

Teno BMKETCS IPAMOITHHEIHO 10 3akony X(2) = 2t* - 3t3 — 5t? (X B metpax, t B
cekyHnax). Halinure ero ckopocts B MOMEHT BpeMeHH t = 10c.

KacatenbHas k rpaduky dynximu f(x) = 2x° — 3x? — 4 mapannensna npsamoit y = 12x + 1. Haitaure

a0CIMCCy TOYKU KacaHMUsI.

Hana pynkuus f(x) = 8x%2 — x* . Haiinure:
A) npoMeXyTKH BO3pacTaHus U yObIBaHUS (PYHKLNU;
b) Toukn MakcuMyMa 1 MUHUMYMa (YHKIIUY;

B) Hau6osbiiee 1 HaMMeHblIIee 3HaYeHUs! (PYHKIUHU Ha
orpeske [-1; 3] .

Haitaute momanas QUIypHl, OrpaHUYeHHOM TpadukoM GyHKIHN f(x) = -X2 + 6X - 5, IPSMBIMH X =
2, x = 3 1 ocbro abcmuce, n300pa3uB PUCYHOK.

2

HaiinuTe Bce pereHust ypaBHEHHUs cos 2X + sin X = c0s” X, MpUHAAIexXalme otpesky [0; 2m].
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Yacts III. 'eomeTpus.

1. Beicora konyca paBHa 30, a ;uHa oOpasyromieit - 34. Halinure qruameTp OCHOBaHUS KOHYCA.
2. O6bem numunapa pased 12cm 2 . Uemy paBeH 06beM KOHYCa, KOTOPBIH HMEET TaKOE ke OCHOBaHHE
U TaKylo K€ BbICOTY, KaK ¥ JaHHBIA HUIMHIDP?

3. Panmyc ocHoBaHUS KOHYca paBeH 8, a ero BeicoTa paBHa 15. [ImockocTh cedeHus COAEP>KUT BEPILIUHY
KOHYyCa U XOpAY OCHOBaHUS, IJIMHa KoTopoi paBHa 14. Haligute paccrosiHue oT LeHTpa OCHOBAHUSA
KOHYCa JI0 MJIOCKOCTH CEUEHUSI.

4. B cocya, umeromuii popMmy KOHyca, HATMIN 25 MJI )KUAKOCTH JI0 TIOJIOBUHBI BBICOTHI cOCya (CM.
puc.) CKOJIbKO MUJUTMIIUTPOB JKUIAKOCTH HYKHO JJOJUTH B COCYJl, YTOOBI 3aII0JHUTH €T0

[P
\ 4

TOBEPXY?

5. Tlmomans OokoBOM moBepxHOCTH HMMHpa paBHa 8000 , a Beicora — 8 . Haiinure aquamerp
OCHOBAaHUSL.

BAPUAHT 2
Yacts L

1. Vkaxwure HamOobIee 3HaUeHUE QYHKITUH y = - 3 — 2C0S X. Omesem.:

2. Haiijure mpou3BOAHYIO QYHKIUK y = e ~* + x?

!

1) y=-e*+x?3)y=-e*+2x
2) y=e *+2x 4)5/=e‘x-2x

!

Ha pucynke uzobpaxeH rpagux

y bysxmmn -y = f(x),
N V= f(x) omnpenenéuHoii Ha (-2; 12).

J |\ \ i
1 Haiiure K0onMn4ecTBO TOUCK, B
0 %| | KOTOpbIX  KacarteibHas K
\|/ rpaduky GyHKIMN
7 ~
HapaielibHa mpsMoii y = -5.
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Ha pucynke nu3o0paxeH rpagux

2 npou3BoHON ¢pyHKuMM y = f(X),
AR N onpenenéunoit Ha (-8; 3). Haliqure
TOUKY 3KcTpeMyMma HyHKIHH f(X)

0 3 Ha oTpeske [-5; 2].

g |f(xl-) Ha pucynke nzo6paxken rpadux

7 7 MPOU3BOIHON PYyHKIUH ¥ = f(X),

omnpenenéHHoi Ha (-5; 7).

0 7 B kakoii Touke orpeska [-4; 2] f(x)

7 TN AN IIPUHUMAET HAaUMEHbIIIEE 3HAYCHHUE.

Yacte 1l. 3anummre 000CHOBAHHOE PELICHNUE U OTBET.

1.

Haitnute nepeoo6pasuyto F(x) gyakmuu f{x) = ¢ ~ 2 + 4x, ecnu rpaduk mepBooOpasHOil IPOXOIUT
gyepe3 Touky M(2; -10).

B ciydaiiHoM skcniepuMeHTe OpOCaroT JBE UTrpaibHble KOCTH. HaiinuTe BepoATHOCTH TOTO, YTO B
CyMMe€ BBINAAET 5 OUKOB. Pe3ynbrar OKpyriaure 10 COTHIX.

Telo JIBUKETCs! IPAMOJIMHEIHO 110 3aKony X(¢) = 314 - 23 +1
(X B meTpax, t B cexyHnax). Haiiaure ero ckopocTh B MOMEHT BpeMeHH t = 2.

VTroBo#i K09 QUIMEnT KacaTenbHol K rpaduky dyrkmun f(x) = 7x? — 2x + 1 pasen 26. Haiinure
abcruccy TOUKHM KacaHMsl.

Jlana dyskmus f(x) = x° - 3x® + 4. Haiigure:
A) MpOMEXYTKH BO3pacTaHUs U yObIBaHUS (QYHKLIUY;
b) Toukn MakcuMyMa 1 MUHUMYMa (YHKLUY;

B) HauOosnbiiee 1 HauMeHbIIIee 3HAYCHUST (QYHKIIMH HA
orpeske [0; 4] .

Haitaure miomans GUrypsl, orpanuueHHol rpadukom dyakmun f(x) = x% — 6x + 10, IpaMbIMHu X =
-1, x = 3 u ocklo abcruce, n300pa3uB PUCYHOK.

HaiinuTe Bce pelenus ypaBHEHHS cos 2X + sin? X = cos X, IpHHAIeKaIIIe OTPe3Ky [-1; 7).

Yacts II1. 'eomeTpus.
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1. Touxku M u N pacnonoxensl Ha pedpax Kyda. OTMeTsTe U 0003HAUbTE TOYKH, B KOTOPBIX MpsMast
MN nepecekaeT npsiMble, CoAepKaIue Apyrue pedpa Kyoa.

2. Pammyc ocHOBaHUWS IWIMHIpAa paBeH 4 CM, BBICOTa B JBa pas3a OONbINE JUIMHBI OKPYXHOCTH
ocHoBaHus. Haiinure o0beM mUIuHApA.

3. BblcoTa IPaBUIILHOM YETHIPEXYTOJILHOMN UpaMKIbl paBHa 6 CM U 00pasyeT ¢ 60KOBOM MPaHbIO yrol
30° Haiiure 06beM mupaMusL.

4, LII/IJ'II/IHI[p BIIMCAaH B HpHMOYFOJ'II)HHﬁ napaaaCiICIunIICa. PaI[I/ch OCHOBAHUS U BbICOTA HHUJIIMHAPA

paBHbl 6. Halinute o0beM napanienenunesa.

5. JluameTp OKpYXHOCTM OCHOBaHUS LWIMHApa paBeH 20, oOpasymoomas LWIMHApa paBHa 28.
[1nockocTh MepecekaeT ero OCHOBaHMs 1o XopaaMm JuiMHbI 12 u 16. HaliquTte TaHreHc yriia Mexay
9TOM IIOCKOCTBIO U IUNIOCKOCTBIO OCHOBAHUS LIWJINHJIPA.

[IpenonaBarens _ /A.C. Baxxuna/
6. Illkana oueHKH 00pa30BaTEIbLHBIX JOCTHKEHUH
bambt KauecTBeHHas oueHka KonmuectBeHnHas oneHka
91-100 OTIMYHO «5»
76-90 XOpOLIO «»
61-75 YIIOBJIETBOPUTEIBHO «3»
MeHee 61 HEYOBJIETBOPUTEIBHO W@2»
6onee 60 3a4YTEHO
MeHee 61 HE 3a4TEHO

7. IlepeyeHb MCIOJIb3YyeMbIX MaTepPHAJI0B, 000Py10BaHUS U HH(POPMALIMOHHBIX
HCTOYHUKOB

3.2.1 OcHoBHas JUTeEpaTypa

1. unaues, B. C. Matemaruka : y4eOHUK U IPAKTHKYM JUISI CPEIHEr0 MPOo(hecCHOHATLHOTO
obpaszopanus / B. C. llIumaues ; mox penakiueii A. H. TuxoHosa. - 8-¢ u3., nepepad. u Jiom. -
Mockga : U3narensctBo IOpaiit, 2020. - 447 c. https://urait.ru/bcode/450527.

3.2.2 Dnexmponnsie pecypcol
3BC «Opaiit» www.biblio-online.ru
3bC «JIAHb» https://e.lanbook.com
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http://www.biblio-online.ru/
http://www.biblio-online.ru/

3BbC «BOOK.RU» https://www.book.ru

3.2.3 /lononnumenshnvie ucmounuku 1. Briciias marematuka : y4eOHUK U IPAKTHKYM JIJISI BY30B /
M. b. XpunyHoBa [u ap.] ; mox obmieit penakuueir M. b. Xpumnynosoii, U. U. [{piranok. — Mockaa :
U3narensctBo IOpaiit, 2020. — 478 c. https://urait.ru/bcode/450527

2. Cenpix, N.1O. TuckperHas marematuka : yuebnoe nocooue / Cenpix 1.10., I'pebenmukos 10.b.
— Mocksa : KnoPyc, 2021. — 329 c. https://book.ru/book/938234https://book.ru/book/938234 3.
Boromonos, H. B. Maremaruka. 3agauu ¢ penieHussMH B 2 T : yueOHOE TT0cOOHe sl CPEHETO
npodeccuonabHOro oopazosanus / H. B. boromonoB. — 2-e u3a., ucrnp. u non. — Mocksa :
WznarenbctBo FOpaiit, 2016. — 647 c. https://biblio-online.ru/bcode/386520

4. boromouos, H. B. Martematuka. 3agauu ¢ pemenusiMu B 2 4. Yacts 1 : yuebHOe nocodue i
cpeanero npodeccuonaibHoro oopazoBanus / H. B. boromonos. — 2-e u3z., ucrp. u gorn. — Mocksa
: U3marensctBo KOpaiit, 2019. — 439 c. https://biblio-online.ru/bcode/434515

Tabnuna 4. MaTepuasHO-TeXHIHUECKOE 00eCTIeYeHHIE TUCITUTIIIHEL

Ne
MartepuanbHO-TEXHHUECKOE 00CCIICUCHHE 110 TUCIIUTLIINHE
1. OoopynoBanue yueOHOro kabunera «MareMaTu4ecKMX AMCHMILINH)
1.1. - I0CAJOYHbBIE MECTA M0 KOJIMUECTBY 00 YyJarOIIuXCsl;
1.2. - pabodee MeCTo MPEroIaBaTels;
1.3. - KOMIUIEKT y4eOHO-HarJISTHBIX TIOCOOMIA
2. TexHuyeckue cpeacTBa 00yueHust
2.1 - KOMITBIOTEP C JIMIEH3MOHHBIM IPOrPaMMHBIM 00€CIIeYeHUEM U MYyIbTUMEANA-
MIPOEKTOP
3. JlaGopaTopusi nHGOPMAHOHHO-KOMMYHHKAIIMOHHBIX CHCTEM
3.1. KOMIIBIOTEPBL;
3.2. -MHTEePaKTUBHAS JIOoCKa C JIAIEH3NMOHHBIM obecrieyeHneM H
MPOrPaMMHBIM MYJIbTUMEIUA-TIPOEKTOPOM;
3.3. -KOMILIEKT y4eOHO-HATIISHBIX TOCcOOUi
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