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1 IIOACHUTEJIBHASA 3AITMCKA

1.1 O0aacTh npuMeHeHus1 MPOrpaMMbl

Pabouas mporpamma y4eOHOTrO MpeaMeTa SIBISETCS YacThbl0 MPOTPaAMMbI MOATOTOBKU
cnenuanucToB cpenHero 3BeHa B cootrBerctBuu ¢ ®I'OC CIIO mo cmenumansaocty 43.02.10
Typusm, yrBepkieHHOr0 npuka3oM MunoopHayku Poccun ot 07.05.2014, Ne474.

1.2 MecTo AMCHMIUIMHBI B CTPYKTYpe HNPOrpaMMbl HMOJATOTOBKH CHENHAJHCTOB
Cpe/iHero 3BeHa

[Iporpamma BxomuT B 00mIe00pazoBaTeNbHBIN y4eOHBINH 1HKI. OOmme ydeOHbIC
MIPEIMETHI.

I[lpy  w3yyeHmn  MaTeMaTUKH  OOJNBIIOE  BHUMAHUE  YACISICTCS  Pa3BHTHUIO
KOMMYHUKAaTHBHBIX ~ yMeHHH  (pOopMymupoBaTh, apryMeHTHpPOBATH M  KPHUTHUKOBATH),
(OPMUPOBAHHUIO OCHOB JIOTHYECKOTO MBIIUICHUS B YaCTH NMPOBEPKH MCTHHHOCTU H JIO)KHOCTU
YTBEP)KIICHHH, TOCTPOCHUS TPUMEPOB M  KOHTPIPHUMEPOB, IIETIOYEK  yTBEP)KIACHUH,
(OpMYITHPOBKH OTPUIIAHHH, & TAK)KE HEOOXOMMBIX U IOCTaTOYHBIX YCIOBHHA. B 3aBHCHMOCTH OT
YPOBHSI IPOTPaMMBbI OOJIBIIIE WIIM MEHBIIIE BHUMAHHUS YACISIETCS YMEHHIO Pad0TaTh MO aJITOPUTMY,
METO/IaM MOVCKA AITOPUTMA B OTIPE/ICTICHUIO TPAHUI] IPUMEHUMOCTH aJITOPUTMOB.

1.3 ATTecTanus mpeaMera

Peanmzamuss mporpammel  nipeameTra  «MaTemaTHKay COMPOBOXKIACTCS TEKYIIEH |
MTPOMEKYTOYHON aTTECTALUEH.

Tekymass arrecTamusi TPOBOJWTCS HA YYCOHBIX 3aHATHAX. TeKymias arTecTarus
MPOBOJUTCS B popMax:

- OIpoc;

- OIICHKA BBITIOJIHEHHUS 3a/IaHUsI HAa MPAKTHYECKOM 3aHSITHU;

- BBITIOJIHEHHE TTUCBMEHHOTO 3aIaHMs Ha 3aHATHUU U/UJIH CAaMOCTOSTEILHOM paboTe;

- TECTUPOBAHHUE

[TepuoauaHOCTh TEKyIICH aTTecTanuu: He MeHee 1 ornenku kaxapie 10 gacos.

[Topsimox TpoBeNCHMSI TEKYIIEH AaTTeCTallMk ONpeaessieTcss pabouyuMHu MaTepualaMu
MpenoaaBaTesi, pa3padaThIBAEMbIMU IS IPOBEIACHUS YPOKOB.

N3yuenune npeamera 3akaHUMBACTCS IPOMEKYTOUHON aTTecTanuell B popmMe sK3ameHa BO
2 ceMecTpe MepBOTo Kypca 00ydeHus 10 MporpaMmme, KOTopasi yCTaHOBJICHA YI€OHBIM TIJIaHOM.

DK3aME€H TMPOBOJMUTCS B JCHb, OCBOOOXKIEHHBIM OT JPYrMX BUJOB 3aHATHH.
JuddepenunpoBaHHbBIN 3a4eT MPOBOAUTCS HA MOCISIHEM 3aHATHH 32 CUET YaCOB MPAKTHUUECKHUX
3ansaTui. Ilopsmok mpoBeneHust dk3ameHa/mudPepeHIMPOBAHHOTO 3adyeTa  ONPEACNIIeTCs
(hOHIOM OIIEHOYHBIX CPEJICTB I10 MIPEAMETY.

1.4 O0bem yuyeOHOM AMCUMILIMHBI M BUABI Y4eOHOI padoThl

Bup y4yeOHoii padoThI O0BneM yacoB

O0beM 00pa3oBaTeIbHOM POrpaMMBbl Y4eOHOM AU CHUIIIMHBI 351
B TOM YHCIIE:

— TeopeTHYecKoe 00ydeHue 78

— TPAaKTHYECKUE 3aHATUSA 156

— caMmocTosTenbHast paboTa 117

— KOHCYJbTaIlUH

— TNPOMEXYTOYHAs aTTeCTallMs:

— 1uddepeHIIMPOBaHHBIH 3a4eT

— 9K3aMeH

2 INTAHUPYEMBIE PE3YJIbTATHI



B pesynpraTe M3ydeHHs MpeaMera y OOydarolmuxcs IOJDKHBI OBITh C(HOpMHpPOBaHBI

JUYHOCTHBIE, METAIPEAMETHBIC U MPEAMETHBIC PE3YJIbTATHI.
JInyHOCTHBIE pe3yJIbTaThI

OcBoeHMe MPOrpaMMbI MPEAMETa COMPOBOXKIAACTCS (HOPMHUPOBAHHEM Y OOYUAFOIIUXCS
JIMYHOCTHBIX PE3YJbTATOB:
- poccuicKas TpaXxJaHCKas UACHTUYHOCTD, MATPUOTU3M, YBAKEHUE K CBOEMY HapOIy, YyBCTBO
OTBETCTBEHHOCTH nepes PoauHOM, TOpaOCTH 3a CBOM Kpaid, cBOr0 PonHy, poluioe u HacTosee
MHOTOHAIMOHAIBHOTO Hapona Poccuu, yBaKeHHE TOCYIapCTBEHHBIX CHMBOJIOB (Tepd, duiar,
TUMH);
- TpaxJaHCKas TO3UIMS KaK aKTMBHOTO W OTBETCTBEHHOTO WIEHA POCCHICKOTrO O0OIIecTBa,
OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TMpaBa M OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH H
MPaBOMOPSIIOK,  OOJIAIAIONIET0  YYBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAHHO
MPUHUMAIOIIETO TPAJUIIMOHHBIE HAIMOHAIBHBIE U OOIICYETIOBEYECKHE T'YMaHUCTHUYECKUE U
JIEMOKPATUYECKUE [IEHHOCTH;
- TOTOBHOCTH K CITy>kKeHHI0 OTE4eCTBY, €ro 3allluTe;
- c(hopMUPOBAHHOCTHP MUPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 0OIIECTBEHHON MPaKTHUKH, OCHOBAHHOTO HA JUAJIOTE KYJIBTYp, a TAaKXKE Pa3IMUHbIX (hOpM
00IIeCTBEHHOTO CO3HAHUS, OCO3ZHAHKNE CBOETO MECTA B TIOJUKYJIHTYPHOM MHUPE;
- c(opMHUpPOBAaHHOCTP OCHOB CaMOpPa3BUTHUS ¥ CAMOBOCIHUTAHHS B COOTBETCTBHH C
00IIIeYeIOBEUECKUMHU TIEHHOCTSIMU M HJealaMu TPaXITAHCKOTO OOIIECTBA; TOTOBHOCTh |
CIIOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPUYECKOM M OTBETCTBEHHOM JIEATEIHLHOCTH;
- TOJIEPAHTHOE CO3HAHHE W TIOBEJACHHUE B MOJUKYJIHTYPHOM MHUpPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH JHAJIOT C IPYTHUMHU JIFOJIbMH, JTOCTUTATh B HEM B3aUMOTIOHMMAaHUsI, HAXOIUTh OOIHe 1eTn
U COTPYAHUYATH U1 UX JOCTH)KEHHSI, CIIOCOOHOCTh MPOTHUBOCTOSATH UJICOJIOTUU 3KCTPEMU3MA,
HalMOHANM3Ma, KCEeHO(POOWH, NUCKPUMHUHAIMKM [0 COLHUAIbHBIM, PEIMTHO3HBIM, PAacOBBIM,
HAIMOHAJILHBIM MPU3HAKaM U APYTrUM HETaTUBHBIM COLIMAIbHBIM SIBJICHUSM;
- HaBBIKM COTPYAHHUYECTBA CO CBEPCTHUKAMH, NETbMH MIIQJIIET0 BO3pPacTa, B3POCIBIMH B
00pa3zoBaTesIbHOM, 00IIECTBEHHO IMOJIE3HOH, y4eOHO-UCCIIEeN0BATEIbCKOM, MMPOSKTHON U JPYTHUX
BHJIaX JESTEIbHOCTH;
- HPaBCTBEHHOE CO3HAHME U MOBEJCHNE Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IEHHOCTEH;
- TOTOBHOCTbH U CIIOCOOHOCTH K 00OPa30BaHUIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, HA POTSHKEHUN
BCel )KM3HU; CO3HATEIbHOE OTHOIIIEHUE K HEITPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCHEIIHON
npodeccnoHalbHOM 1 00IIECTBEHHON AESITeTbHOCTH;
- DCTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIECTBEHHBIX OTHOIICHUII;
- TPUHATHE W peaju3alyio [EHHOCTeH 3J0poBOro u 6e3omacHoro odpasa *U3HU, TOTPEOHOCTH
B (uU3MYECKOM  CaMOCOBEPIICHCTBOBAHUM,  3aHATUSX  CIOPTUBHO-03/I0POBUTEIBHOMN
NeSITeNbHOCThIO, HENPHUATHE BPEAHBIX MPHUBBIYCK: KypEHUs, YHNOTPEONEHHUs alKoroJs,
HapPKOTHKOB;
- 0OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3NIECKOMY U TICHXOJIOTUYECKOMY
3JI0pPOBbIO, KaK COOCTBEHHOMY, TaK U APYrUX JIO/IeH, yMEHHE OKa3bIBaTh EPBYIO TOMOIIIb;
- OCO3HaHHBIM BBIOOp Oyayiiedl mpodeccun U BO3MOXKHOCTEH peanu3alil COOCTBEHHBIX
KU3HEHHBIX TUIAHOB; OTHOIICHHE K MPO(eCcCHOHATBHON IEATENHHOCTH KaK BO3MOKHOCTH Y4acTHUs
B PEILICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIEM;
- c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOTO MBIILICHHUS, TOHUMAHUS BIHUSHUS ~ COIHAIBLHO-
HKOHOMHMYECKUX MPOIECCOB HA COCTOSHUE MPUPOIHONW M COLMAIBHOW cpeipbl; MpuoOpeTeHue
OTIBITa 9KOJIOTO-HAMPABICHHOU JIESTEIBHOCTH;
- OTBETCTBEHHOE OTHOIIIEHHE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHSITHUS LIEHHOCTEHN
CEMEMHOM KU3HH.

VYuuteiBas cnenuduky npeamera «MareMaTrukay TUYHOCTHBIC Pe3yNIbTaThl B MPOTPaMMe
KOHKPETU3UPOBAHBI KaK:



- c(hOpMHPOBAHHOCTh TPEICTABICHUH O MaTEeMAaTUKE KAaK YHUBEPCAILHOM S3bIKE HAYKH,
CpEelICTBE MOJICTUPOBAHUS SIBJICHUN U MTPOLIECCOB, UACSIX U METOJaX MAaTEeMAaTHKH;
- [OHMMAaHHME  3HAUYMMOCTM  MaTeMaTUKU i1 HAy4YHO-TEXHUYECKOro  Iporpecca,
c(hOPMHUPOBAHHOCTH OTHOIIIEHUS] K MAaTEMATHUKE KaK K 9aCcTH OOIICUEIIOBEYECKON KYIbTYPHI Yepe3
3HAKOMCTBO C UCTOPUEN PA3BUTHSI MATEMATUKH, SBOJIFOLUEN MAaTEMATHUYECKUX UJIEH;
- pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKECHHS, aJITOPUTMHUUECKOU
KYJIBTYPbl, KPUTUYHOCTH  MBIIUICHHUS HAa  ypOBHE, HEOOXOAMMOM Juisi  OymyIien
podecCHOHABHOM TeATEIBHOCTH, IS TPOIOJDKCHHSI 00pa30BaHus U cCaMOOOpa3oBaHUS;
- OBJIQJICHUE MATEeMAaTHYECKUMHU 3HAHUSMU M YMEHUSIMU, HEOOXOJIMMBIMU B TOBCEAHEBHOM
KU3HHU, JUII OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH W JUCHUIUIMH
npodecCHOHANILHOTO [HKJIA, IS TOJy4eHUs oOpa3oBaHUS B 00JacTsIX, HE TPeOyrOmux
yIIIyOJIGHHOW MaTeMaTH4e€CKOU MOITOTOBKH;
- TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHMIO, B TOM 4YHCIEe CcaMOOOpa30BaHUIO, Ha
MPOTSKEHUUBCEN KU3HU;
- CO3HATEJIbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEUTHON
npoheCcCHOHANTBHOM U 00IIIECTBEHHOM JIEATETLHOCTH;
- TOTOBHOCTbH U CITIOCOOHOCTH K CAMOCTOSITETLHON TBOPUYECKON U OTBETCTBEHHOU JIEATETLHOCTH;
- TOTOBHOCTH K KOJUICKTUBHOMW paboOTe, COTPYTHUUECTBY CO CBEPCTHUKAMH B 00pa30BaTEIIbHOM,
OOLIECTBEHHO  TOJIE3HOM, Y4eOHO-UCCIIEIOBATEIbCKOM, MPOEKTHOM U  JApyrux BUAAX
NEeSITENHHOCTH;
- OTHOIICHWE K MPOPECCHOHAIBHOU NEATETLHOCTH KaK BO3MOXXHOCTH Y4YacTHS B PEIICHUU
JUYHBIX, OOIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, 00IIEHAIIMOHATBLHBIX MPOOIIEM.

s hopmupoBaHUs 3TUX PE3YJAbTATOB Y 00ydaromuxcsi GOpMHUPYIOTCS YHUBEpCAIbHbBIE
y4eOHbIC TCUCTBUS:
- IIMpOKas MOTUBAIIMOHHAS OCHOBA Y4eOHOI eATeIbHOCTH, BKIIOYAIOIIAsl COLIMANIbHBIE,
yueOHO-TI03HaBaTEIbHbIE U BHEIIHUE MOTHUBBI;
- y4eOHO-TI03HABaTEIIbHBI HHTEPEC K HOBOMY YUYEOHOMY MaTepHaTy M CIIOCO0aM pelieHUs
HOBOM 334U,
- OpHUEHTAIMs HAa MOHMMAaHHE IPUYMH ycriexa B yueOHOM e TeNbHOCTH, B TOM YUCIIE Ha
CaMOAaHaJIN3 U CAMOKOHTPOJIb Pe3ysIbTaTa, Ha aHaJIU3 COOTBETCTBUS PE3YIbTATOB TPEOOBAHUSAM
KOHKpETHOM 3aj1auu;
- CHOCOOHOCTH K CAMOOIICHKE Ha OCHOBE KPUTEPUEB YCIIEIIHOCTH y4eOHOM AeITeIbHOCTH;
- OpHEHTAIUs B HDAaBCTBEHHOM COJIEP>KaHUU U CMBICIIE KaKk COOCTBEHHBIX MOCTYIKOB, TaK U
MOCTYIIKOB OKPYKAIOIIUX JIFOJICH;
- pa3BUTHUE ITUYECKUX YYBCTB — CThIAA, BUHBI, COBECTH KAaK PErYISITOPOB MOPAIBLHOTO
MTOBEACHHUS.

®opmupoBanue Y'Y /| npoBoaAUTCS Mpy MOMOIIU PELISHUS CIEAYIONUX TUIIOBBIX 3aay:
- obecrieueHre BOZMOKHOCTH CAMOCTOSTEIbHON MOCTAHOBKY IIeJIel U 3a/1a4 B IPEAMETHOM
o0yueHuu, MPOEKTHOU U y4eOHO-HCCIEA0BATEIBCKON NESTEILHOCTH 00Y4atOIuXCsl;
- obecrieyeHre BOZMOKHOCTH CaMOCTOATEIHHOTO BEIOOPa 00yUYaloUMUCS TeMIIa, PEKUMOB U
(hopM OCBOCHHUS MTPEIMETHOTO MaTepHaa;
- obecreyeHre BO3MOKHOCTH KOHBEPTUPOBATH Bce 00pa3oBaTeNbHbIE TOCTHKEHHS
oOyuaronuxcs, MoJiydeHHbIe BHE paMOK 00pa30BaTeIbHON OpraHu3aliy, B Pe3yIbTaThl B
(dbopmMarax, MpUHSITHIX B JAHHON 00pa3oBaTeIbHON OpraHu3aiu (OIeHKH, TOPTHOINO U T.11.);
- obecrieueHne Hanuuus B 00pa3oBaTeNbHOM IEATENBHOCTH COOBITHI, TPEOYIOMHX OT
oOyuaronuxcs npeabsBIeHUs] TPOAYKTOB CBOCH NESTEILHOCTH.

MeTanpeamMeTHblie pe3yJabTaThl

OcBoeHue nmporpamMMbl IpeIMeTa COMPOBOXKAAETCS GPOPMUPOBAHUEM Y 00YUAFOIIIUXCS
METaINpeIMETHBIX PE3YJIbTATOB:
- YMEHHUE CAMOCTOSATEIbHO ONPEIEATH NN IEATeTbHOCTH U COCTABIIATD IUIAHBI IEATEITbHOCTH;
CaMOCTOSITENIBHO ~ OCYHIECTBIISATh, KOHTPOJIUPOBATbH M  KOPPEKTHUPOBATH  JI€ATEIbHOCTH;



HCII0JIb30BAaTh BCE BO3MOXKHBIE PECYPCHI JUISl IOCTHXKEHUS MTOCTABJIEHHBIX LEJIEH U peaau3aluu
TUTAHOB JICSTENILHOCTH; BRIOUPATDh YCIEIIHBIE CTPATETUH B PA3IMYHBIX CUTYALIUsX;
- yYMEHHE TPOAYKTHMBHO OOWIAaTbCs H B3aUMOJCWCTBOBAaTH B IPOIECCE COBMECTHOM
NEATeIbHOCTH, YIUTHIBATD MMO3UIMU APYTUX YYACTHUKOB JEATEILHOCTH, YPPEKTUBHO pa3periaTh
KOH(QJIUKTBI;
- BJAQJCHHE HAaBbIKAMU I[103HABaTEIbHOM, Yy4EOHO-UCCIIEOBATEIbCKON M  IPOEKTHOM
NESTeIbHOCTH, HaBbIKAMHM  pa3pelleHus MnpoOsieM; CHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB PELICHUs MPAKTUUYECKUX 3a/lad, IPUMEHEHUIO pa3IMuHbIX
METO/I0B NIO3HAHMS;
- TOTOBHOCTb M CIHOCOOHOCTH K CaMOCTOSITEIbHOM HMH(POPMALMOHHO-TIO3HABATEIbHOM
JESITEIbHOCTH, BJAJICHUE HAaBbIKAMHU IOJIyd€HUs HE0O0XoAMMOW HH(opMmanuu M3 cioBapei
pa3HbIX TUIIOB, YMEHHE OPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(POPMAILIUU, KPUTHUECKU
OILICHMBATh U UHTEPIPETUPOBATH NH(OPMALINIO, TOTYIAEMYIO U3 Pa3IMYHbIX HCTOUYHUKOB;
- YMEHHE HCIOJIb30BAaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTHUH
(manee - UKT) B pemeHUM KOTHUTHUBHBIX, KOMMYHHMKAaTHBHBIX W OPraHM3allMOHHBIX 3ajad C
coOnroieHneM TpeOoBaHHM H)PrOHOMMKH, TEXHUKU 0€3011aCHOCTH, TUTHEHBI, pecypcocOepeKeHus,
MIPaBOBBIX M ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHON 0€3011aCHOCTH;
- yYMEHHE ONpPEeJeNaTh Ha3HAaUeHHE U PYHKIUU Pa3IUnYHbIX COL[UAIBHBIX HHCTUTYTOB;
- yYMEHHE CaMOCTOATEIbHO OLEHHBATh M NPUHUMATh PEUICHUS, ONpPENENSIIOIINE CTPATEeTUIo
MOBEJICHHUS, C YIE€TOM I'Pa)XTaHCKUX M HPAaBCTBEHHBIX [IEHHOCTEH;
- BJIQJICHUE S3BIKOBBIMHU CPEJCTBAMH - YMEHHE SICHO, JOTHYHO M TOYHO M3JIaraTh CBOIO TOUKY
3peHus, UCTIOJIb30BaTh aJIEKBATHBIE SI3BIKOBBIE CPECTBA;
- BJIaJIeHWE HaBbIKAMH MO3HABATEILHON pediieKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN U
MBICJIUTENBHBIX ITPOLECCOB, UX PE3YIbTaTOB U OCHOBAHMM, TPAHMI] CBOETO 3HAHMUS M HE3HAHU,
HOBBIX II03HABATEIIBHBIX 331a4 U CPEICTB UX JTOCTHIKCHHUS.

VunteiBasg cneunpuky npeamera «MaremaTuka» MeTanpeAMETHbIE pe3yJabTaThl B
IIPOrpaMMe KOHKPETU3UPOBAHBI KaK:
- YMEHHE CAaMOCTOSITEIILHO ONPENEIATH LN ACATEIbHOCTH U COCTABIIATH IUIAHBI ACATEIbHOCTH;
- CaMOCTOSTENBHO OCYHIECTBIIATH, KOHTPOIUPOBATh U KOPPEKTUPOBATH ACATEIBHOCTD;
- HCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTHKEHUS IIOCTABJICHHBIX LEJIEH U Pealln3alun
IJIAHOB JIESTEIIBHOCTH;
- BBIOMpATh YCIEUIHbIE CTPATEIUU B PA3IMYHBIX CUTYALIUAX;
- yYMEHHME TPOAYKTHMBHO OOWIaTbcd M B3aUMOJICHCTBOBaTH B IIPOLECCE COBMECTHOM
NeATeNbHOCTH, YIUTHIBATh MO3ULMU IPYTUX YYACTHUKOB JIEATEIBbHOCTH, YPPEKTUBHO pa3pelaTh
KOH(JIMKTHI;
- BJAJCHUE HaBbIKAMU II03HABATEJIbHOW, Yy4eOHO-UCCIIEOBATENbCKOW W IPOEKTHOM
NeATeIbHOCTH, HaBbIKaMU pa3peleHust mpooiem;
- CIIOCOOHOCTh M FOTOBHOCTb K CaMOCTOSITEJIbHOMY IOMCKY METOJ/IOB PEIICHUsI NPAKTUYECKUX
3a/1a4, IPUMEHEHHUIO Pa3JIM4YHbIX METOJI0B NIO3HAHMUS;
- TOTOBHOCTb U CHOCOOHOCTP K CaMOCTOSITENbHOM HMH(OPMAIMOHHO-IIO3HABATEIBHOM
NeATeNbHOCTH, BKJIIOYAs YMEHHE OPHUEHTUPOBATbCA B Pa3IMUYHBIX MCTOYHUKAX HH(pOpMAIMH,
KPUTHYECKH OIICHWBAaTh M HMHTEPIPETUPOBATh HH(MOPMAIMIO, MOJIYYaeMyI0 U3 Pa3INYHBIX
HCTOYHUKOB;
- BIAJICHUE SI3bIKOBBIMU CPEACTBAMM: YMEHHE SICHO, JJIOTUYHO M TOYHO HM3J1araTb CBOIO TOYKY
3peHus, UCIIOJIb30BaTh aJIEKBATHBIE SI3BIKOBBIE CPECTBA,
- BJIaJICHHE HAaBbIKAMM TMO3HABATENIbHON peduIeKCUU KaK OCO3HAHMS COBEpIIaeMbIX JIEHCTBUIN U
MBICJINTENBHBIX ITPOLECCOB, UX PE3YJIbTATOB M OCHOBAHUM, TPAHMI] CBOETO 3HAHUS M HE3HAHUS,
HOBBIX TIO3HABATEJBHBIX 337a4 U CPEACTB JJIs UX JOCTHXKECHHUS,
- 1IeNeyCTPEMIIEHHOCTh B MOMCKAX WU MPHUHATUU pEIIeHUH, cOOO0pa3uTeNIbHOCTh U MHTYUIUS,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX NPEACTABICHUM;
- CIOCOOHOCTH BOCHPUHUMATH KPacoTy U TapPMOHUIO MUPA.



st hopMHUPOBAHUS ATUX PE3YIBTATOB Y 00yJarOmuUXCcsi GOPMUPYIOTCSI YHUBEPCATIbHBIE
yueOHbIC TCHCTBUS:
Perynsarusnbie
- TPUHUMATH U COXPAHATH YUCOHYIO 3a/1a4Yy;
- YYMTHIBATh BBIICJICHHBIC IIPENOJaBaTeIeM OPHUEHTHPHI ICHCTBHUS B HOBOM Y4€OHOM MaTepuae
B COTPYIHUYECTBE C MIpeNojaBaTesieM;
- IUIAHUPOBATh CBOM JEHUCTBUS B COOTBETCTBUM C IIOCTAaBJICHHOM 3aJa4ell M YCIOBHUSMH €€
peain3anuy, B TOM YUCII€ BO BHYTPEHHEM ILJIaHE;
- YUYUTHIBaTh YCTAaHOBJIEHHBIE IIPABWJIA B INIAHUPOBAHUU U KOHTPOJIE CIIOCO0A PEILICHNUS;
- OCYILIECTBJISATh UTOTOBBIM U IOLIATOBBIN KOHTPOJb MO pe3yabTaTy (B ciyyae pabOThl B
MHTEPAKTUBHON CpeJie MO0JIb30BaThCS peaKlUel cpeibl peIICHUs 3a/1a4Ht);
- OILICHMBATh MPABWJIHHOCTH BBHITIOJIHEHUS JCHCTBUSA HAa YPOBHE aJIeKBAaTHOW PETPOCIEKTUBHOM
OIIEHKHU COOTBETCTBHUS PE3YJIbTATOB TPeOOBAHUAM JaHHOM 3a7a4M U 3a1a4HOM 00JIacTH;
- aJIeKBaTHO BOCIIPMHUMATh MPEUI0KEHUS U OLIEHKY NpernoiaBaTesieil, ToBapHIlel, poauTenei
U IPYTUX JIOJIEH;
- pa3nuyaTh cocod U pe3ynbTar JeHCTBUS;
- BHOCHUTb HEOOXOMMbI€ KOPPEKTUBBI B IEHCTBHUE MTOCIIE €r0 3aBEPIIECHUS HA OCHOBE €T0 OLIEHKH
1 yuéTa XapakTepa CIIeJaHHbIX OUIMOOK, MCIOJIb30BaTh MPEUIOKEHUS M OLIEHKH JUIsl CO3/IaHus
HOBOTro, 0o0Jiee COBEpPIIEHHOIO pe3ysibTaTa, MCIOJb30BaTh 3amuch ((pukcamuio) B HUGPOBOI
(dbopmMe Xo/a U pe3yNbTaTOB PElIeHUs 3a7aui, COOCTBEHHOH 3ByUalllei peun Ha pyCCKOM, POJTHOM
Y UHOCTPAHHOM SI3bIKaX.
[To3HaBaTenbHbIE
- OCYIIECTBISATh MOMCK HEOOX0AMMON WHGOpMalUU A BBHIMOJIHEHHS Y4eOHBIX 3aJaHHi C
HCI0JIb30BAHNEM YyUeOHOM JINTEepaTyphl, SHIUKIONEANMA, CIPABOYHUKOB (BKIIIOUYAs SJIEKTPOHHBIE,
uudpoBbIe), B OTKPHITOM HH(GOPMALMOHHOM IPOCTPAHCTBE, B TOM YHCIE KOHTPOJIHUPYEMOM
npoctpancTBe HTEpHETA;
- OCYIIECTBIATH 3amuch ((PpuKcainio) BHIOOpOUYHON HHPOPMAIMK 00 OKPYKAIoIeM MHUPE U O
cebe caMoM, B TOM YHUCJIE C MOMOIIIbI0 HHCTpyMeHToB KT
- HCIOJIb30BaTh 3HAKOBO-CHUMBOJIMYECKHME CpEACTBA, B TOM 4HCIE MOJeNu (BKIIOYas
BHUPTYaJIbHbIE) M CXeMbI (BKIIIOYasl KOHIIETITYaJIbHBIC) IS PEIICHUs 3aa4;
- CTPOUTH COOOIIEHHS B YCTHON U MHUCbMEHHO popme;
- OpPUEHTUPOBATHCS Ha pa3HOOOpa3ue CriocoOOB pelIeHus 3a/1ay;
- OCHOBaM CMBICJIOBOTO BOCIPHUSATHUS XY/I0KECTBEHHBIX U MO3HABATEIbHBIX TEKCTOB, BBIJICISThH
CYIIECTBEHHYIO HH(OPMAIIMIO U3 COOOIIECHHI pa3HbIX BUAOB (B IEPBYIO OUEpe/lb TEKCTOB);
- OCYIIECTBIISITh aHaliN3 OOBEKTOB C BBIJICJICHHEM CYIIECTBEHHBIX W HECYIIECTBEHHBIX
MIPU3HAKOB;
- OCYIIECTBISITH CHHTE3 KaK COCTABIICHUE LIEJIOT0 U3 YacTeH;
- TPOBOJMTH CPaBHEHHE, CEPUALIUIO U KIacCU(DPUKAIIHIO 10 3aJaHHBIM KPUTEPUSIM;
- yCTaHaBJIMBATh MPUYMHHO-CIEICTBEHHBIC CBA3H B U3y4aeMOM KPYT€ SBICHUM;
- CTpOUThH paccyxleHuss B (opMe CBSI3U MPOCTHIX CYXKICHHH 00 00BEKTe, ero CTPOCHHH,
CBOMCTBAxX U CBSA3SX;
- 000011aTh, T. €. OCYILECTBIATh T€HEPATU3aLMIO U BEIBEACHUE OOLTHOCTH IS LIEJI0T0 psijia WK
KJlacca €MUHUYHBIX 0OBbEKTOB Ha OCHOBE BBIJICJICHUS CYIITHOCTHOM CBSI3U;
- OCYIIECTBISATh MOJBEJACHHUE TOJ MOHSATHE Ha OCHOBE pacro3HaBaHHs OOBEKTOB, BHIACTICHUS
CYILECTBEHHBIX IPU3HAKOB U UX CUHTE34;
- yYCTaHaBJIMBATh AHAJIOTHH;
- BIAJETh PSAOM OOMIMX MPUEMOB PEIICHHS 3a/1a4.
KommyHuKkaTUBHBIE
- aJIeKBaTHO MCIOJIb30BaTh KOMMYHHKAaTUBHbBIE, MPEXKIAE BCETO PEUYEBbIC, CPEACTBA JIsS
pElIeHNs Pa3IUYHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTH MOHOJIOTHYECKOE BhICKa3bIBaHHE (B
TOM YHCJI€ COMPOBOXKAAS €T0 ayTUOBU3YaTbHOM MOIEPIKKOI), BIAJETh NUATOTHYEeCKON hopMoit



KOMMYHHMKAIMH, UCII0JIb3Ys B TOM umciie cpeactsa U uHcTpyMeHTsl UKT n nqucrannmonsoro

0OIIICHNS;

- JIONyCKaTh BO3MOKHOCTb CYLLIECTBOBAHUS Y JIIOJIEH Pa3IMUHBIX TOUYEK 3PEHUSI, B TOM YHUCIIE

HE COBIAJIAIOIINX C €r0 COOCTBEHHOM, 1 OPHEHTHPOBATHCS HA MO3HLINIO TAapTHEPA B OOIIEHUH U

B3aHUMOJICHCTBUH;

- YYHTHIBATh pa3HbIe MHEHUS U CTPEMUTHCS K KOOPAUHAIINN PA3IMYHBIX TO3ULIUH B

COTPYJHHUYECTBE;

- ¢$opMynmupoBaTh COOCTBEHHOE MHEHHUE U TIO3UITUIO;

- JIOTOBapuBAThCS U NPUXOIUTH K 00IIEMY PEIIEHHUIO B COBMECTHOM 1€ TEIILHOCTH, B TOM

YHCJIe B CUTYallMl CTOJIKHOBEHUSI HHTEPECOB;

- CTPOUTH NOHATHBIE [yl MapTHEPA BbICKa3bIBaHMsI, yYUTHIBAIOIINE, YTO HAPTHEDP 3HACT U

BUJIWT, & YTO HET;

- 3aJaBaTh BOINPOCHI;

- KOHTpPOJHPOBATh IEHCTBUS MAPTHEPA;

- HUCIOJIb30BaTh Peub JJISl PErYNALNUN CBOETO JAeHCTBUS;

- aJICKBaTHO KCII0JIb30BATh PEUYEBBIE CPEJCTBA JUIsl PEICHUS] Pa3IMUYHbIX KOMMYHUKATHBHBIX

3aJ1a4, CTPOUTh MOHOJIOTMUECKOE BhICKAa3bIBAHNE, BIA/IETh JUATIOTUYECKON (opMOii peun.
®opmupoBanne Y'Y [l mpoBOAUTCS MpPH MOMOIIH PEMICHUS CICTYIOIINX TUIIOBBIX 3aa4:

- TIOJHMIUCIMILIMHAPHBIE U METANPEIMETHBIC TIOTPYKECHUSI U HHTCHCUBHI,

- METOJI0JIOTUYECKUE U PpuitococKkre CeMUHAPHI;

- yueOHO-uccienoBarenbckas padoTa o0ydaromuxcs, KoTopas npernosaraeT BbIoop TeMaTUKH

HCCIIEIOBAHUS, CBSI3aHHOM ¢ HOBEMIIMMU JIOCTHKEHUSIMU B 00J1aCTH HAYKH U TEXHOJIOTHIA;

- KOMIUJIEKCHBIE 3a/1a4M, HallPaBJICHHbIE Ha PEIIEHUE aKTYaJIbHbBIX TPOOJIeM, JeKalluX B

OmmKaiimeM OyaymeM 00yJaromuxcs: BRIOOP JanbHEHIIIeH 00pa3oBaTeIbHOM WM paboyvei

TPAEKTOPUH, ONPEAEICHNE )KU3HEHHBIX CTPATeruii U T.11.;

- TOJy4EHHUE NPEIMETHBIX 3HAaHUH B CTPYKTYypax, aJbTEPHATUBHBIX 00pa30BaTeIbHOMN

OpraHu3alliM: y4acTHE B JUCTAHIIMOHHBIX KOHKYPCAX U OJIMMIINAAX;

- CaMOCTOSATENIbHOE OCBOCHHUE IJ1aB, Pa3JeNIOB U TEM y4EOHOTO MpeIMeTa;

- CaMOCTOSTENIbHOE B3aUMOJICHCTBHE C HCTOYHUKAMU PECYPCOB: HH(POPMALIMOHHBIMU

UCTOYHHUKAMHU, (OHAAMU, IPEJICTABUTEISIMU BIACTH U T.I1.;

- CaMOCTOSATENIHOE YIPaBJIEHUE PECypCaMH, B TOM YHUCJIE HEMAaTepUaIbHBIMH;

- Ipe3eHTalus Pe3ysbTaTOB IPOEKTHON pabOThl Ha pa3IMUYHBIX dTalax €€ pean3aluy.

IIpeameTHbIe pe3yJIbTAThI

TpeboBaHus K IPEeAMETHBIM pe3yJibTaTaM OCBOEHMs 0a30BOro Kypca «MaremaTHkay:
- c(OpMHPOBAHHOCTH NPEACTABICHUN O MaTEMATUKE KaK YaCTH MUPOBOH KYJIbTYpbl U MECTE
MaTeMaTUKU B COBPEMEHHON LIMBUIIM3ALMH, CIIOCO0AX ONMUCAHU SBJICHUHN peaJbHOro MUpa Ha
MaTeMaTH4YECKOM SI3BIKE;
- c(pOpMHPOBAHHOCTH MPEACTABICHUIN 0 MATEMAaTUYECKUX MOHATHAX KaK BXKHEHIINX
MaTeMaTHYECKUX MOJENSIX, TO3BOJISIONIMX ONMCHIBATh U U3y4aTh Pa3HbIE IPOLIECCHI U SBICHUS;
- TOHUMAaHME BO3MOXXHOCTH aKCHOMAaTHUYECKOTO OCTPOCHUS MaTeMaTUYECKUX TEOPUH;
- BIAQJICHHE METOJIaMU JI0Ka3aTeIbCTB U AITOPUTMOB PELIEHUS, YMEHUE UX IPUMEHSATD,
IIPOBOJUTH TOKA3aTEIbHbBIE PACCYXKACHUS B XOJI€ PELLIEHUS 3aay;
- BJIaJICHHUE CTaHJAPTHBIMU NIPHEMaMU PEIIEHUS pallMOHAIBHBIX U UPPALUOHAIBHBIX,
[I0Ka3aTEIbHbIX, CTENICHHBIX, TPUTOHOMETPUUECKUX YPABHEHUIN U HEPABEHCTB, X CUCTEM;
- HCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM YHMCJIE JIsl [IOUCKA ITyTH PEILEHUs
Y WUTIOCTPAIUY PEIICHUs] YpaBHEHUI U HEPAaBEHCTB;
- c(OpMHPOBAHHOCTH MPEACTaBICHUH 00 OCHOBHBIX MOHATHIX MaTEMaTHUECKOTO aHAU3a U UX
CBOMCTBAX, BJIaJICHHE YMEHUEM XapaKTepH30BaTh MOBeJeHNUE (DYHKLUH, UCIIOIH30BaHHE
MOJIyYEHHBIX 3HAHUN JUIs ONMCAaHMS M aHAJIM3a PealbHbIX 3aBUCUMOCTEH;
- BJIA/ICHUE OCHOBHBIMH MOHATHSIMH O IJIOCKMX U IPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢urypax, uXx OCHOBHBIX CBOMCTBAX;



- c(pOpMHPOBAHHOCTH YMEHHS PACIIO3HABATH T€OMETPHUECKUE (PUTYPHI HA YepTEkKax, MOACIIX
U B peajbHOM MUPE;

- TPUMEHEHHE U3yYEHHBIX CBOMCTB reOMETpUYEeCKUX (HUryp u GopMyI il peLIeHus
reOMETPUUYECKUX 3a/1a4 U 33Ja4 C IPAKTUYECKUM COJCPKAHUEM;

- c(pOpMHPOBAHHOCTH MPEACTABICHUH O TPOLIECCaX U SBJICHHUIX, UMEIOIINX BEPOSITHOCTHBIN
XapaKkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MUPE, OCHOBHBIX ITOHATHSIX
2JIEMEHTapPHOU TEOPUU BEPOATHOCTEN;

- YMEHHI HaXOJUTh M OIICHUBATh BEPOATHOCTH HACTYIUICHUS COOBITHI B IPOCTEHIIINX
MIPAKTUYECKUX CUTYaLUSAX U OCHOBHBIC XaPAKTEPUCTUKH CIIyYalHBIX BEJIUYMH;

- BJIQJICHUE HAaBBIKAMU MCIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IIPH PEILICHUHU
3az1ay.
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3 COAEP)KAHUE YYEBHOI'O ITPEJIMETA

HaumenoBanue pa3nenoB | Coaep:kaHue yueOHOro MaTepuasa, JiaGopaTropHble padoThbl M NPAKTHYECKUe 3aHATHUS, O0bem YpoBenb
U TeM CaMOCTOfITeIbHAasi padoTa 00y4aloImuXcs. 4acoB 0CBOEHMA
1 2 3 4
Pazjnen 1. Anreopa. 222
Conepxxanue yueOHOro MaTepuaJia
Tewma 1.1.Bexcnue. 1 | MaremaTnka B HayKe, TEXHUKE, JKOHOMHKE, WH(OPMAITMOHHBIX TEXHOJIOTUSAX H 2 1
MPAKTUYECKON nesTenbHOCTH. Llenn M 3agaum nM3ydeHWs MaTeMaTHKH TPU OCBOCHUH
npodeccuii CI1O u cnennansHoctelt CIIO.
ConepxxaHue yueOHOro MaTepuaJa
1 enbie u panpoHansHbIe yrcina. JlelicTButensHble uncia. [IpulmmKeHHbIe BHIYACICHUSI. 2 2
DopMyITBI COKPAIIIEHHOTO YMHOKEHHUSI.
IIpakTuyeckue 3aHATHS
Tema 1.2. PazButne 1 | Apudmerndeckre ASHCTBUS HAJ YHCIAMH, HAXOXKICHUE MPHOIKEHHBIX 3HAYCHHI
NOHATHS 0 YHUCJIe. BEJIMYMH U TMOTPEIIHOCTEH BBIYMCIEHUI (a0COJIOTHON M OTHOCHUTEIbHOMN), CpaBHEHHUE 23
YHUCJIOBBIX BBIPAKECHUM. 8 ’
2 | [IpeobpazoBaHue panoHANBHBIX BbIpakeHUU. [IpuMenenne (Gopmyn COKpaleHHOTO
yMHO>KeHus1. Pelienue panoHaabHbIX YpaBHEHUN U HEPABEHCTB.
CamocrosiTesibHas padora.
PaboTa ¢ y4eOHOW M CIpaBOYHOU JHMTEpaTypol, paboTa ¢ KOHCIIEKTOM JICKIIMH, pEIICHUE 12
yIpaxHeHHH 1o 00pasily, MOAroToBKa pedepaToB U COOOIICHHI.
Conep:xanue y4eOHOI0 MaTepuaa
1 Oyukiuu. OOnacTh ompeneneHUuss W MHOXECTBO 3HadeHWH; rpaduk QyHKImH,
noctpoenue rpadukoB QyHKIHI, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.
CpoiictBa (yHKIIMH. MOHOTOHHOCTH, YETHOCTb, OTPAHHUYEHHOCTb, MEPHUOJUYHOCTD.
[IpomexyTku Bo3pacTaHusi U yObIBaHUsI, HANOOJIbIIEE U HAUMEHBIIIEe 3HAYCHHUSI, TOUKU
skcTpemyma.  ['paduueckas  unrepmperamus.  [lpumepsl  GyHKIMOHATBHBIX
3aBUCHUMOCTEH B pealbHBIX MPOIEcCaX U SIBICHUSAX. ApHU(PMETHUECKHE OTepaIui Haj 6
¢dbyaknusamu. [loHaTre o HeMPepHIBHOCTH (PYHKIIUU. 5

CrnoxHast QyHKIUS (KOMITO3UIINS).
O6patnbie ¢pyHkiuu. O6aacTh ONpeaeneHus U 06JacTh 3HaUeHUH 00paTHON (QyHKIHU.

I'padux oOpaTHON QYHKIMH.
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Tema 1.3. DyHkuum u
rpaguku.

[Ipeo6pazoBanus rpadukos. [lapamiensHpIi TEpeHOC, CAMMETPHUSI OTHOCUTEBHO OCei
KOOpAUHAT U CUMMCTPUS OTHOCUTCIIbHO Ha4Yajla KOOpANHAT, CUMMETPHUA OTHOCUTCIIBHO
MPSIMOM Y = X, PacTsSKCHHUE U CYKATHE BJOJIb OCEH KOOPIUHAT.

HpaKTuqecmle 3aHATUSA

1

[Ipumepbl 3aBUCHMOCTEN MEXIY NEPEMEHHBIMU B PEAJbHBIX IPOLECCAX U3 CMEXKHBIX
mucuutuiiH.  Onpenenenne ¢yHkuuid. [loctpoenme u yreHue rpadukoB (QyHKITHIA.

UccnenoBanue ¢ynkiuu. CBoiicTBa TUHEWHOW, KBAaJPaTHYHOW, KYCOYHO-THHEHHOU WU 2,3
JIpoOHO- 12
nuHeHoi ¢yHkiuil. HenpepsiBHble U nepuoanyeckue ¢yHkuuu. IIpeobpazoBanus
rpaduka pynkuuu. ['apmonnueckue kosebanus. [IpuknaaHplie 3a1a4u.
CamocrosiTesibHasi padora.
PaboTa ¢ y4eOHOUW M cnpaBOYHOU JHMTEpaTypoi, paboTa ¢ KOHCIIEKTOM JICKIIMH, pEIIeHUE 12
ynpaXHeHHH 1o 00pasily, MOAroToBKa pedepaToB U COOOIICHUH.
Coaep:xkaHue y4eOHOIro MaTepuaJia
1 Kopan wu crenenun. KopHu HaTypanbHOM CTENEHM W3 4YUCIa M WX CBOMCTBA.
HppanumonanbHble ypaBHEHMUS.
Crenenu ¢ palMOHAIBHBIMU NIOKA3aTeNIsIMU, UX CBOMCTBAa. CTENEHU C NEHCTBUTEIbHBIMU
nokazarensiMu. CBOICTBA CTENEHU C JEUCTBUTENBHBIM Moka3areneM. [lokasaTenbHas 5
¢bynknus. [lokazaTenbHble ypaBHEHUS U HEPaBEHCTBA. 9
Jlorapudm. Jlorapudm uucia. OcHOBHOE JorapuMuUIecKoe TOXaAecTBO. [lecaTnunbie u
HaTypanbHble Jorapudmsel. [lpaBuna neiictBuii ¢ morapudmamu. [lepexon k HOBOMY
ocHoBanuto. Jlorapupmuueckas @Qynkuusa. Jlorapupmuyeckue ypaBHEHUS U
Tema 1.4. KopHu, cTreneHu HEPaBEHCTBA.
U Jorapudmel. IIpakTnyeckue 3aHATHS
1 | Beiuucnenue u cpaBHeHHE KOpHeEW. BrimonHeHue pacueToB ¢ paaukanamu. Permenue
UPPAIMOHATILHBIX YPaBHEHUN.
2 | HaxoxeHue 3HaUEHUN CTENEHeH ¢ pallMOHAIBHBIME MoKazareiasimMu. CpaBHEHHE
creneneil. IIpeoOpazoBaHus  BBIpaXEHHd, COJEp)KalIMX  CcTerneHdu. Pemienue 29 23
MOKa3aTeIbHBIX YPaBHEHUI U HEPABEHCTB. ’
3 | Haxoxnenue 3HaueHni orapudma rmno mpou3BoJILHOMY OCHOBaHHMIO. [lepexos oT oaHOTO
OCHOBaHHuA Jorapupma k apyromy. CpaBHeHue jnorapudmosn. JlorapupmupoBanue u
NOTEHIIUPOBAHNUE BBIPAKEHUI.
Pemienue norapumMuuecKux ypaBHEHUN 1 HEPABEHCTB.
CamocrosiTesbHas padora.
12

12



Pabora ¢ y4eOHOW W CHpaBOYHOW JHUTEpaTypoi, paboTa ¢ KOHCIEKTOM JICKIUH, pelIeHue
yIpaKHEHHH 110 00pa3ily, MOArOTOBKA pedepaToB M COOOIICHHIA.

Conepxxanue yueOHOro MaTepuaJia

1 | Paguannas mepa yria. CuHycC, KOCHHYC, TAHT€HC U KOTAHT€HC yIJIa.
OcCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA.
®opmyisl npuseaeHus. PopMyiibl ciaoxeHust. Popmyiibl IBOMHOTO yria. @opmyssl
Tema 1.5. OcHOBBI MOJIOBUHHOTO YTJIa.
TPUTOHOMETPHUH. [IpeoOpa3oBanre CyMMBbl TPUTOHOMETPHUYECKUX (YHKIMI B MPOU3BEAECHUE U
MIPOU3BEJICHUS B CYMMY. 9 2
[IpeoOpa3oBanust MPOCTENUIIINX TPUTOHOMETPUUYECKUX BBIPAKEHUH.
Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPapUKH.
OOpaTHble TpUrOHOMETpUYECKHE (YHKIIMH. APKCUHYC, apKKOCHUHYC, apKTaHI€HC U
apKKOTAHT'€HC.
[Ipocreinmme TpuroHoMerpuyeckne ypaBHeHus. [IpocTeiimme TpuroHoMeTpudecKue
HEpaBEHCTBA.
IIpakTuyeckue 3aHATHS
1 | PagmanHbIil METOT M3MEPEHHMSI YTIIOB BPAIICHUS U CBS3b C TPATyCHOU MEPOil.
[Ipumenenne Gopmyi 1t mpeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUH. 2,3
[Ipocretinue TPUTOHOMETPHYCCKHUE YPAaBHEHUS U HEPABECHCTBRA. 31
Pemienre TpuroHOMETpUYECKUX YPaBHEHUH U HEPABEHCTB.
CamocrosiTesibHas padora.
PaboTa ¢ y4eOHOW M cnpaBOYHOU JHMTEpaTypol, paboTa ¢ KOHCIIEKTOM JICKIIMH, pEIICHUE 12
ylpaskHEeHHH 1o 00pasily, IOAroToBKa pedepaToB U COOOLICHUH.
Conep:xanue y4eOHOIr0 MaTepuaa
1 | [HocnenoBarenbHOCTH. CrIOCOOBI 3a1aHMSI U CBOMCTBA YMCIOBBIX IOCIIEI0BATEIBHOCTEH.
Tema 1.6. Hauana [Tonstue o npeznene nocnenoBareabHOCTH. CylleCTBOBaHUE IpesieNa MOHOTOHHOM
MaTeMATH4YeCKOro OrpaHUYeHHOM nocnenoBarenbHocTH. CyMMHpPOBaHKE NIOCIEI0BATEIbHOCTEH.
anaju3a. [lponzBoanas u [IpousBonnas. [loHsTHe O MPOU3BOAHON (YHKIIMH, €€ T€OMETPUUECKUM U (U3NYECKUI 2
eé MpuMeHeHmue. CMBICII. YpaBHEHHE KacaTeabHOU K Tpaduky GyHKuMU. I[Ipon3BoHBIE CYMMBI, pa3HOCTH,
NpOM3BEACHUs, dYacTHOro. IIpon3BOAHBIE OCHOBHBIX 3JI€MEHTApHBIX  (YHKLHUH. 6
[IpousBoanas cnoxHoi QyHkuMU. [IpruMeHeHre NPOU3BOJHON K MCCIIET0BAHHIO
(yHKIUH ¥ TOCTPOEHUIO rPaUKOB.
HpakTHyeckue 3aHATHS 23
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1 | YucnoBas mocienoBaTeNbHOCTh, CHOCOOBI €€  3aJaHus, BBIYUCICHHS YJICHOB
rocjaenoBarenbHocTy. Haxoxaenue npenena nociea0oBaTesIbHOCTH.
[IpaBuna u Gpopmynsl qudepeHIInpoBaHus, Ta0IUIa MPOU3BOIHBIX dJIEMEHTAPHBIX

GbyHKIUH.

MexaHn4ecKkuii 1 T€OMETPUYECKHM CMBICI MPOU3BOJHOM. YpPaBHEHHE KacaTelbHOM B 18
o011eM BUJIE.
HccnenoBanne GyHKIUH C TIOMOMIBIO TIPOU3BOIHOMA.
HaxoxaeHne HauboIbIIero ¥ HAMMEHBIIEro 3HAYeHUs] PYHKIUU.
CamocrosiTesibHasi padora.
PabGoTa ¢ y4eOHOUM M cnpaBOYHOUM JHUTEpaTypol, paboTa ¢ KOHCIIEKTOM JIEKIIHM, perIeHue 12
ylnpaXHEeHHH 1o 00pasily, NOJAroToBKa pedepaToB U COOOIIEHUH.
ConepxxaHue yueOHOro MaTepuaJa
1 | IlepBooOpasnas u uHTerpan. [I[puMeHeHne onpeneeHHOr0 HHTETpaia I HaX0XKIACHUS 4 5
Tema 1.7. UnuTerpaJ u ero IIoaau KpuBoiauHeHo# tpanenuu. ®opmyna Hetotona—IJleitonuna. [Ipumenenus
NpuMeHeHHue. UHTerpaia B (pru3uKe U reOMETPHUHU.
IIpakTuyeckue 3aHATHS
1 | Uurerpan u mepBooOpasHas. HaxoxxaeHue nepBooOpa3HOM W BBIUHCICHHE 13 2.3
omnpenenéHHoro uHrerpana. I[IpumeHeHue uHTerpana JUisi  BBIYMCIEHUS QU3MUECKUX
BEJIMYMH U TUTOIanei Gpuryp.
CamocrosiTesibHas padora.
PaGora ¢ yyeOHOI U cnpaBOYHON JUTEpaTypoil, paboTa ¢ KOHCHEKTOM JIEKIUil, pelieHne 13
yIpaxHeHHUH 10 00pasily, MNOAroToBKa pedepaToB U COOOHICHUH.
Paznen 2. KomOuHaTopuka, CTAaTUCTHKA U TeOPHs BEPOSITHOCTEIH. 36
Conepxxanue yueOHOro MaTepuaJia
1 | OcHoBHbIe MOHATUS KoMOuHaTOopuku. lloacuer umcia pa3MenieHHi, MepecTaHOBOK, 5
coueranuil. ®opmyna 6unoma HeroroHa. ColicTBa OMHOMUHAIIBHBIX KO3()PHUIIEHTOB. 4
Tpeyronbnauk [lackans.
Tema 2.1. IIpakTHYecKue 3aHATHS
KomOunnaropuka. 1 [IpaBuna xomOuHaTOpuKU. Perienne KOMOMHATOPHBIX 33aa4. Pa3MerieHust, coueTaHus 8 2,3
u nepectanoBku. bunoM HetotoHa u tpeyronbsHuk [lackans. [Ipuknagnsie 3agaun.
CamocrosiTesabHast padora.
Paborta ¢ y4eOHOI M crpaBOYHON JUTEPaTYpol, paboTa ¢ KOHCIIEKTOM JIEKIMH, pelieHue 6

yIpaskHEeHHH 1o 06pasily, MIOAroToBKa peepaToB U COOOLICHUH.
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Conepxxanue yueOHOIro MaTepuaJa

1 | CoObITHE, BEpOATHOCTH COOBITHS, CIOKEHHUE W YMHOXeHHE BeposTHocTel. [lonstue o
HE3aBUCHMOCTHU COOBITHH. J[MCKpeTHas ciyJaifHasi BEIMYHMHA, 3aKOH €€ pacripe/Ie/ieHusl.
Tema 2.2. diieMeHTBI HucnoBsle XapaKTEpUCTUKU JUCKPETHOM CllydalHOW BennuuHbl. [IoHsATHE 0 3aKOHE
TeOpHUHU BEPOATHOCTEH 1 OOJIBIINX YKCEN. 4 2
MaTeMaTH4YeCKOH [IpencraBnenne qaHHBIX (TaOIUIBI, AUATPAMMBI, TpadUKN), TeHepaIbHasi COBOKYITHOCTB,
CTATHUCTHKH. BbIOOpKa, cpeanee apudmerndeckoe, meauana. [loHarue o 3amayax MaTeMaTHYECKOW
CTaTUCTHKH.
IIpakTHuyeckune 3aHATHSA
1 | Kinaccuueckoe omnpezneneHre BEpOSITHOCTH, CBOWCTBA BEPOSITHOCTEH, TeOpeMa O CyMMe 8 23
BEpOSITHOCTEH. Bbruucinenune BeposiTHOCTeH. IIpeacTaBiieHHME YHCIOBBIX JIAHHBIX. ’
[TpuxnagHeie 3a1a4u.
CamocrosiTesibHasi padoTa.
PaboTa ¢ y4eOHOUW M cnpaBOYHOU JHMTEpaTypoi, paboTa ¢ KOHCIIEKTOM JICKIIHH, pEIIeHUE 6
ylpaxHEeHHH 1o 00pas3ily, NOAroToBKa pedepaToB U COOOIICHUH.
Pa3nen 3. 'eomerpus. 93
Copep:xaHue y4eOHOIr0 MaTepuaa
1 | B3auMHOE pacmojio’KeHue JABYX MPSAMBIX B IPOCTpaHCTBE. [lapamiesbHOCTh IPSIMOH 1
mwiockocTH. [TapamnenbHoCTh TI0cKOCTEN. [lepneHAnKyIIpHOCTD NPSIMOM U TIJIOCKOCTH.
[TepienauKynsp ¥ HAKJIOHHAS. YTOJ MEXK]y IPSAMOM M INIOCKOCTBIO. JIBYrpaHHBIN yroJ.
VYron Mexay niockocTsamMu. [lepnenauKyaspHOCTh ABYX MJIOCKOCTEH. 2
I'eomerpuueckue mpeoOpazoBaHus MPOCTPAHCTBA: apaslIeIbHbIA IEPEHOC, CUMMETPHS 10
OTHOCHUTEJIBHO TUIOCKOCTH.
[TapannensHoe npoexkTupoBanue. [lnomaas oproronanbHoi npoekiuu. M3o0paxkenue
POCTPAHCTBEHHBIX (DUTYD.
IlpakTH4eckue 3aHATUA
Tema 3.1. Ilpsmbie u |1 | B3aumnoe PACIIOJIOKEHUS NIPSIMBIX. YTOJI MEXKAY IPSAMBIMU.
IJIOCKOCTH B B3anmHoe pacnosnoxkeHue npsAMbIX U IIockocteil. [leprneHaukynsp M HakJIOHHas K
NPOCTPaHCTBE. IJIOCKOCTH. YTOJ MEXIY HNPSIMOM U IIOCKOCTHI0. TeopeMbl 0 B3aUMHOM pacCIOJIOKEHUU
NpsIMOM M TIOCKOCTH. 2,3
Teopema o Tpex neprneHuKyspax.
[Ipu3Haku u cBOICTBA NapaliedbHbIX U MEPIECHIUKYISPHBIX MJIOCKOCTEM. 10

PaccrossHue oT TOYKH OO IJIOCKOCTH, OT HpSIMOﬁ A0 TINIOCKOCTH, pAaCCTOSHUC MCKAY

THIOCKOCTAMM, MCKAY CKPCIIMBAOIIUMUCS IIPAMBIMU.
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[TapannenpHO€ MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema O miIowaau OpTOrOHaIbHOMN
IIPOEKIIUU MHOTOYI'OJIbHUKA.

CamocrosiTesbHas padora.
PabGoTa ¢ y4eOHOU M crpaBOYHOM JUTEpPaTypoi, paboTa ¢ KOHCIIEKTOM JICKIIMM, perIeHue
ylnpaXHEeHHUH 1o 00pasily, OAroToBKa pedepaToB U COOOIIEHUH.

10

Tema 3.2. KoopanHarsl
U BEKTOPBI.

Conepxxanue yueOHOro MaTepuaJa

1

[IpsimoyrosbHast (AekapTOBa) cUCTEMa KOOPIMHAT B MPOCTpaHcTBe. DopMylia pacCTOSHUS
MEXAY IBYMSI TOUKaMHU. YpaBHEHHUs c(ephl, IIIOCKOCTH U MPSMOU.

Bextopel. Moayne BekTopa. PaBeHCTBO BeKTOpOB. COKE€HHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pas3nokeHue BeKTOpa IO HaIpaBICHUSM. YTOJI MEXAy JABYMS
BekTopami. [Ipoekuus Bekropa Ha ock. Koopaunats! BekTopa. CkanspHOe IpOU3BEICHHIE
BEKTOPOB.

AKTHYECCKUEC 3aHATUA

Bexkropsl. JleiicTBus ¢ BekTopamu. [[ekapToBa cuctemMa KOOpAUHAT B MPOCTPAHCTBE.
VYpaBHEeHHE OKPYKHOCTH, c(ephl, TIockocTh. PaccTosiaue Mexay Toukamu. JlecTBus ¢
BEKTOPaMHU, 3aJJaHHBIMU KoopinHaTaMu. CKasipHOE MPOU3BEIEHUE BEKTOPOB. BekTopHoe
yYpaBHEHUE NPAMOU U INIOCKOCTH. Vcoap30BaHNe BEKTOPOB IIPH JOKA3aTEIbCTBE TEOPEM
CTEPEOMETPHUH.

2,3

CamocrosiTesibHas padora.
PaboTa ¢ y4eOHOW M cnpaBOYHOUM JHMTEpaTypol, paboTa ¢ KOHCIIEKTOM JICKIIMH, pEIIcHUE
yIpaXHEeHHH 10 00pasily, MOAroToBKa pedepaToB U COOOHICHUH.

10

Tema 3.3.
MHOrorpaHHuKH 1
KpyIJble TeJia.

Conep:xanue y4eOHOI0 MaTepuaa

MHororpanssie yribl. Bellykiable MHOrorpaHHuku. IlpsMas v HakjgoHHas HpU3MA.
[IpaBunbnass npusma. [lapamnenenunen. Ky6. I[Iupamupa. IlpaBunbHas nmpamuna.
VYceuennas nupamuga. Terpasap.

Cummerpun B KyOe, B mapaiuienenumnesne, B npusMe u B nupamuzge. Cedenus kyoOa,
npu3Mbl U nupamubl. [IpencraBnenne o NpaBUIIbHBIX MHOTOTpAaHHUKAX.

Hunuuaap m xoHyc. YcedeHHbIM KOHyC. OcCeBbIE CEUEHUS U CEUEHUs, NapajljiebHbIE
OCHOBAHHMIO.

[ap u chepa, ux ceuenns. KacarenapHas muockocTs K cdepe.

O6beM u ero usmepenue. MaterpanpHas popmyna oobema.

dopmynsl 06beMa Kyba, IpSIMOYTOJILHOTO MapaieNenumesia, MPU3Mbl, HUITHH]IPA.
®opmynsl 00beMa MHpaMubl U KOHyca. DOpMyIbI IIIOMIAIN TOBEPXHOCTEH IUIHH]IPA U
koHyca. @opmysbl 00beMa I1apa ¥ miomaau cheps.

HO,ZLO6I/IC Tel. OTHOIICHUS (1 ENEY HOBerHOCTeﬁ 1 00bEMOB HOII06HBIX TCII..
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HpaKaneCRne 3aHATUSA

1 | PaznuuHble BUABI MHOTOTPaHHUKOB. VX n300paxenusi, ceueHus u pa3BepTku. CuMMETpus 2,3
TEJI BpalleHUs 1 MHOTOTPaHHUKOB. Berauciienue ruomazaei 1 00beMoB. 12
CamocrosiTesibHasi padora.
PabGota ¢ yueOHOUN M cnpaBOYHOM JMTEpaTypol, paboTa ¢ KOHCIIEKTOM JICKIUH, pelIeHue
ylnpaXHEeHHH 1o 00pasily, OAroToBKa pedepaToB U COOOIIEHUH. 11
Bcero: 351

J1sl XapaKTEpUCTHKHN YPOBHS OCBOCHHUsS y4eOHOT0 MaTepHalia UCHOJIb3YIOTCS CIeAYIOINe 0003HAYECHNUS:

1. — o3HaKOMUTENBHBIN (Y3HaBaHHE paHee N3Y4YE€HHBIX O0BEKTOB, CBOMCTB);

2. — penpOaYKTHBHBIH (BBITIOTHEHUE eI TEIHPHOCTH MO 00pa3ily, MHCTPYKIIUHU HITH IT0JT PYKOBOJICTBOM)

3. — IPOAYKTHUBHEIH (TUTAHUPOBAHHUE U CAMOCTOSITEIIHHOE BHITIONTHEHUE JISSITEITLHOCTH, PEIICHNE TPOOIEMHBIX 3a/1a4)
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4 TEMATHUYECKOE IINTAHUPOBAHUE

Ne HaunmeHoBaHMe pa3jeiia, TeMbl KoimuecTBo
n/n 4acoB
Paznen 1. Anrebpa 222
1. | Tema 1.1. Beenenue 2
2. | Tema 1.2. Pa3BuTue MoHATHS O YHCIIE 22
3. | Tema 1.3. ®ynkimun u rpadpuKu 30
4. | Tema 1.4. KopHH, CTEeTIEHH U JOTapH(PMbI 50
5. | Tema 1.5. OCHOBBI TPUTOHOMETPUHI 52
6. | Tema 1.6. Hauama maTtemaTtrueckoro anaimsa. [IpousBoaHas u e 37
MpUMEHEHHE
7. | Tema 1.7. UnTerpan u ero npuMeHeHHNE 29
Paznen 2. KomOnHaToprka, CTaTUCTHKA M TEOPHS BEPOSATHOCTEH 36
8. | Tema 2.1. KomOunaTopuka 18
9. | Tema 2.2. DneMeHTHI TEOPHU BEPOSITHOCTEH I MAaTEMaTHIECKOM 18
CTaTUCTHKH
Paznen 3. 'eomeTpust 93
10. | Tema 3.1. [IpsMBIE U MJIOCKOCTH B IIPOCTPAHCTBE 30
11. | Tema 3.2. KoopauHAThI ¥ BEKTOPHI 26
12. | Tema 3.3. MHOTOTpaHHUKHU M KPYTIIBIC TEa 37

5 YCJIOBUs PEAJIM3ALIUU ITPOT'PAMMBI YYEBHOI'O TIPEIMETA

5.1 MarepuajibHO-TEXHHUYECKOE 0OOecneuyeHue

Jlyia peanuzanuy nporpaMMbl y4eOHOTO MpeAMeTa MPeyCMOTPEHO HATUYHUE CIEAYIONINX
CHeIHaIbHBIX TOMEIEHUH:

—KaOuner maremaTuku:

— OcHoBHOe o6OopymoBanue: Jlocka mnoxakaTHas; MyabTUMEIUWHBIA KOMILJIEKT
(mpoextop Casio XJ-V2, skpan Lumien EcoPicture); Ilaptel y4yenudeckue asoiinbie; CTou
npenojaBatesis; CTynbs.

— TIporpammuoe obecneuenune: 1. Microsoft Windows 7 Professional (OOO
"[MTacuduk Kommsrorepsr ['pyn", 'K Ne55 o1 03.05.2011 r., munensus Ne48467770 ot 06.05.2011
r.). 2. Microsoft Office ProPlus 2010 Russian Acdmc (OOO "Ilacuduk Komneroreps: I'pyn", 'K
No254 ot 01.11.2010 r., nmuuensus Ned7549521 ot 15.10.2010 r., 6eccpouno). 3. Google Chrome
(cBoboanoe). 4. Adobe Acrobat Reader (cBoGoaHoE).

5.2 UndopmainuoHHoe odecriedeHne peajTu3alui MPorpaMmmMbl

Jisa peanuzanuu mporpaMMbl  ydeOHOro mpeamera OubnuoTeunslit ¢ounx BI'YDC
YKOMIUICKTOBAaH IEYaTHBIMU U 3JICKTPOHHBIMH U3JJAHUSMHU.

OOyuaromuecs U3 YUCJIa MHBAIUIOB U JIUI[ C OTPaHUYEHHBIMH BO3MOXXHOCTSMHU 3JI0POBBS
obecrieyeHbl MeYaTHBIMU M (UJIM) DIIEKTPOHHBIMH 00pa30BaTENbHBIMU pecypcaMu B (opmax,
aIaITUPOBAHHBIX K OTPaHUYCHUSIM UX 370POBbSI.

OcCHOBHBIC HCTOYHHKMH:

1. BapcykoBa, JI. B. I'eomerpus. IIpaktuxym: yue6HOe mocobue / JI. B. bapcykoga. -
Munck: PUIIO, 2020. - 103 c. - ISBN 978-985-7234-14-1. - Tekct: snektponHsif. - URL:
https://znanium.com/catalog/product/1214815

2. boromonos, H. B. Anrebpa m Hauana aHanuza: ydeOHoe mocoOue Uisi CpeaHero
npodeccuoHanpHOro oopaszoanus / H. B. boromonos. — Mocksa: M3narensctBo HOpaiit, 2021.
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— 240 c¢. — (ITIpodeccuonansuoe obpazosanne). — ISBN 978-5-534-09525-8. — Tekcr:
anexrpounsii. — URL: https://urait.ru/bcode/469825

3. Koznor B.B. Maremarnueckuii npakTHKyM 1o Kypcy «Maremarukay. 10 kiace: [12+]
/ B. B. Koznos, A. A. Hukurtus, B. C. Benonocos u np.; non pexa. B. B. Koznosa, A. A. HukuTuHa.
— Mocksa: Pycckoe cnoBo — yueOnuk, 2016. — 161 ¢. — (MuHOBanmoHHas mikoJia). — Tekcr:
anextponnusiid. — URL: https://biblioclub.ru/index.php?page=book&id=486028

4. Kosnos B.B. MaremaTnueckuii mpakTHKyM 110 Kypcy «MatemaTukay. 11 kinacc: [12+]
/ B. B. Koznos, A. A. Hukurtus, B. C. BenonocoB u np.; non pexa. B. B. Koznosa, A. A. HukuTuHa.
— Mocksa: Pycckoe cinoBo — y4ueOnuk, 2017, — 145 c. — (lHHOBanmoHHas mkosa). — TeKcT:
anextponnsid. — URL: https://biblioclub.ru/index.php?page=book&id=486029

JIOHOJ'IHI/ITCJIBHBIC HCTOYHUKMU:

1. JanasH, A. A. 'eomeTpudecKkue moCTOPOCHUSI Ha MJIOCKOCTH U B TIPOCTPAHCTBE: 3a/1a4u
u pemeHus: yaeoHoe mocooue / A. A. lagasu. — 2-e uz. - Mocka: POPYM: UHOPA-M, 2020.
- 464 c.: un. - (IlpodeccuonansHoe oOpazoBanme). - ISBN 978-5-91134-807-6. - Tekcr:
anextponubiid. - URL: https://znanium.com/catalog/product/1082973

2.Cukopckas I'.A. Anrebpa u Teopust uncen: yaedbnoe mocooue st CI1O / Cuxopckas
I'.A. — Caparos: IIpodobpazosanne, 2020. — 303 c. — ISBN 978-5-4488-0612-4. — Tekcr:
anekTponnbid. — URL: http://www.iprbookshop.ru/91847.html

3. ®enotoB M.B. Anrebpa. YrayOneHHBIH Kype ¢ penieHusMu 1 ykazanusmu / [lox pe.
®denoroB M.B., - 3-¢ m3a., ucnp. u jom. (371.) - Mocksa: Jlaboparopust 3uanwmii, 2017. - 549 c.:
ISBN  978-5-00101-530-7. - Texcr: AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/541925

HNHTepHeT — pecypcsl:

1. www.newlibrary.ru - HoBast a;1eKTpOHHas OHOTHOTEKA,;

2. www.edu.ru — dbeaepanbHbIi TOPTAT POCCHICKOTO 00pa30BaHMS,

3. http: //window.edu.ru/ - eauHO€ OKHO JOCTYyIMA K HHGOPMAIIMOHHBIM pecypcam

4. www.fcior.edu.ru (MudopmarimoHHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MATECPUAIIBI);
5. www.school-collection.edu.ru (Egunas xoiutekuun mH(POBBIX 00pa3oBaTEIbHBIX

pecypcoB).

HopmaTuBHBIE JOKYMEHTBI

1. TlonoxxeHne O JUIEH3UPOBAHUU OOpPa30BATEIBHON JAEATEIBHOCTH, YTBEPKICHHOTO
nocranoBiieHueM [IpaBurenscTBa Poccuiickoii @enepanun ot 28 oktsaops 2013 r. N 966;

2. CanurapHo-snuaemuosiornueckue mnpasmwia CIT  3.1/2.4.3598-20 "CaunwurtapHo-
SMUAEMHUOJIOTHYECKHE TpeOOBaHUS K YCTPOMCTBY, COJEP)KaHUIO W OpraHu3alud padoThI
00pa3oBaTeNbHBIX OpraHU3aluil U APYTUX 0OBEKTOB COLMATBHON HH(GPACTPYKTYPHI Ui IeTei U
MOJIOJICXH B YCIIOBHSX PACIPOCTPAHEHUSI HOBOW KOopoHaBupycHoi nHdpekuuu (COVID-19)"

3. ®enepanbublit 3ak0H OT 29.12.2012 1. Ne 273 - @3 «O6 obpazoBanuu B Poccuiickoii
Oenepanumny»

6 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O TIPEIMETA

KOHTpOJ'IL H OLICHKA PE3YyJIbTATOB OCBOCHUSA IIPEAMETA OCYIICCTBIIAICTCS IMMPECIIOAABATCIICEM
B IIpoHeccc MPOBCACHUA IPAKTUUCCKUX H J'Ia60paTOpHBIX 3aH$ITHI>'I, TCCTUPOBAHHA, a TaAKIKC
BBITIOJITHCHUA O6y‘laIOH_II/IMI/IC$I WHIUBUAYAJIbHBIX 38.,[[8.HHI>'I, IIPOCKTOB, HCCJIeIOBaHUM.

Pe3yabTaThl 00y4yeHus OcHOBHBIE OKA3aTeJIH OLEHKH
pe3yJbTara

JInunocTHEIE
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c(hOpMHUPOBAaHHOCTH MpeCcTaBICHUN 0
MaTeMaTUKe KaK YHHBEPCAJIbHOM S3BIKE HAYKH,
CpEICTBE MOACTUPOBAHUS SIBICHUIN U MPOIIECCOB,
UJIesIX U METOJIaX MaTEMaTHKY;

Tema 1.1. Beenenue (yCTHBIN OITpoc)

Tema 2.1. KomOuHaTOpHKa (YCTHBIN OMPOC)
Tema 3.3. MHOTOrpaHHUKHU U KPYTJIbIE TENa
(ycTHBIi ompoc)

MMOHUMAaHKE 3HAaYMMOCTH MAaTEMATUKH JIJIsl HAYYHO-
TEXHUYECKOro Imporpecca, CQOPMHPOBAHHOCTH
OTHOILIEHUS K MaTeMaTHMKe KaKk K 4YacTu
00IIIeYENTOBEUECKON KYIbTYPHI Yepe3 3HAKOMCTBO
C HUCTOpHEN pa3BUTUS MATEMATUKH, 3BOJIIOLHEH
MaTEMaTHUYECKUX UJICH;

Tema 1.6. Hauana MmaTeMaTH4eCKOro aHaIM3a.
[IpousBonuas u e€ mpuMeHeHue (YCTHBIN ormpoc)

pasBuTHE JIOTUYECKOT 0 MBIIILICHUS,
MIPOCTPaHCTBEHHOI'O BOOOpaskeHus,
ANTOPUTMHUYECKONH  KyJIbTYpPHI,  KPUTHYHOCTH
MBIIUIEHUST Ha YPOBHE, HEOOXOIUMOM s

Oyayuiel mpoheCCHOHAIBHON AEITEIIbHOCTH, JIJIs
MIPOJIOJKEHHSI 00pa30BaHUs M CaMOOOPa30BaHHS;

Tema 3.1. IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE
(ycTHBIH ompoc)

Tewma 3.1. IIpsiMbIe ¥ TUIOCKOCTH B TIPOCTPAHCTRE.
IIpakTudeckoe 3anstue Ne 1 (camocTosTenbHas
pabota)

Tema 3.2. KoopauHatsl 1 BEKTOPHI (YCTHBIN
0TIpocC)

Tema 3.2. KoopauHaThl 1 BEKTOPHI.
IIpaktudeckoe 3ausTre Ne 1 (camocTosiTenbHas
pabora)

OBJIAJICHUC MaTEMATHYCCKNUMHN 3HAaHUAMU u
YMECHUSAMU, HGO6XOIH/IMBIMI/I B HOBCGHHGBHOﬁ
KHU3HU, ]I OCBOCHHA CMECKHBIX C€CTCCTBCHHO-
Hay4YHBIX JAUCHUIIIINH u JAUCIIUIUINH
po(heCCHOHAIBHOIO [HWKIA, JUISI TOJXY4eHHUs
oOpa3zoBaHus B 00JacTsAX, HE TpPeOYIONHUX
yTIyOJIeHHOW MaTeMaTHIECKOH TTOJITOTOBKH;

Tema 1.2. Pazutne noustus o yucie (YCTHBIN
0TIpOC)

Tewma 1.2. PazButHe MOHATHS O YUCIIE.
[IpakTudeckoe 3anstue Ne 1-2 (camocTosiTenbHAs
pabora)

Tema 1.4. KopHu, crenenu u torapudmal
(ycTHEBIH o1poc)

Tema 1.4. KopHu, crenenu u Jorapu@mel.
IIpaktrdaeckoe 3ansaTue Ne 1-3 (camocTosTeIbHAS
pabora)

Tema 3.3. MHOrOrpaHHUKH U KPyTJIbIe Tea.
IIpakrrdeckoe 3anatue Ne 1 (camocTosTeIbHAS
pabora)

TOTOBHOCTH M CITOCOOHOCTB K 00pa30BaHHUIO, B TOM
qrcie caMoOoOpa3oBaHMIO, HA TPOTSHKEHHH BCeH
KHU3HH;

Tema 1.3. @yHkuu u rpaguku (YCTHBIA OITPOC)

CO3HATENIbHOE OTHONIEHHE K HENpPEephIBHOMY
00pa3oBaHMIO  KaK  YCIOBHIO  YCIEIIHOH
npoheccroHaIbHON u 0O0IIIeCTBEHHOM
JEeSTENbHOCTH;

Tewma 1.7. MaTerpan u ero npuMeHeHue (yCTHBIH
oTIpOC)

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIIHLHOM
TBOPYECKOH U OTBETCTBEHHOM JESITENBHOCTH;

Tewma 1.3. ®yakunn u rpaduku. [IpakTruaeckoe
3arsaTre Ne 1 (camocTosiTenbHas pabora)

TOTOBHOCTH K KOJUIEKTUBHOM pabore,
COTPYTHUYECTBY co CBEPCTHUKAMU B
0o0pa3oBaTeNbHON,  OOIIECTBEHHO  MOJE3HOMH,

y4eOHO-HCCIIeI0BATEIBCKON, IPOEKTHOM U IPYTUX
BHJAX JIESITENbHOCTH;

Tema 1.5. OCHOBBI TPUTOHOMETPHUH.
[IpakTudeckoe 3anstue Ne 1 (camocTosTenbHAS
pabota)

OTHOHICHHE K HpO(l)GCCHOHaHLHOﬁ JACATCIIBHOCTHU
KaK BO3MOXHOCTH YyYaCTUA B PCLHICHUU JIMYHBIX,

Tema 2.1. KomOunaTopuka. [IpakTruaeckoe
3ansaTre Ne 1 (camocrosiTenbHas paboTa)

00ILIECTBEHHBIX, roCyJapcTBeHHbIX, | Tema 2.2. DIeMeHThI TEOPUH BEPOATHOCTEHN U

001 eHaIMOHANBHBIX TPOOJIEM; MaTeMaTH4YeCKOW CTaTUCTUKU. [IpakTnyeckoe
3ansaTre Ne 1 (camocTosiTenbpHas pabora)

MeranpenmeTHbIe

yMEHHE CaMOCTOATENbHO onpenensats uend | Tema 1.3. @ynkuuum u rpaduxu (YCTHBIH OIIpOC)

JCATCIIBHOCTHU X COCTABJIATD IIJIAHBI JCATCIIbHOCTH,
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CaMOCTOATCIbHO OCYIICCTBJIATh, KOHTPOJIUPOBATH
" KOPPCKTHUPOBATH ACATCIIbHOCTD,

Tema 1.4. Kopau, creneHu u gorapu@Msi.
[Ipaxtuyeckoe 3ausiTue Ne 1-3 (camocTosiTenbHAS
pabota)

Tema 1.6. Hauana MmaTeMaTH4eCKOro aHaIu3a.
IIpoussonHas u e€ npumenenue. [Ipakruueckoe
3ansTue Ne 1 (camocTosiTenbHas pabora)

Tema 2.2. D1eMeHTH TEOPUH BEPOATHOCTEH U
MaTeMaTU4YeCKON CcTaTUCTUKU. [IpakTuyeckoe
3ansTue Ne 1 (camocTosiTenbHas pabora)

Tema 3.1. [IpsiMbIe U IIIOCKOCTH B MTPOCTPAHCTRBE.
IIpaxTrueckoe 3anatue Ne 1 (camocTosTenbHas
pabota)

HCMOJB30BaTh BCE BO3MOXKHBIE PECYPCHI JJId
JIOCTUKEHUA MOCTaBJICHHBIX LIEJIEN U peain3aluuu
MJIAHOB JEATCIbHOCTH;

Tema 1.3. ®ynkuunu u rpaduku. [IpakTuyeckoe
3ansTue Ne 1 (camocTosiTenbHas padbora)

Tema 3.3. MHOTOTpaHHHUKY U KPYTJIbIE TeNa.
[IpakTudeckoe 3anstue Ne 1 (camocTosTenbHas
pabota)

BBIOMpATH YCIICNIHBIE CTPATErHU B Pa3THUYHBIX
CUTyalMsIX;

Tewma 1.2. PazButne mMoHATHS O YUCIIE.
[IpakTudeckoe 3anstue Ne 1-2 (camocTosiTenbHAs
pabora)

Tewma 1.6. Hauana MmaTeMaTH4eCKOro aHaIN3a.
IIpousBonHas u e€ npumeHenue. IIpakTudeckoe
3aasTue Ne 1 (camocTosaTenpHas paboTa)

Tewma 1.7. IHTErpan u ero npuMeHeHHeE.
IIpakTudeckoe 3anstue Ne 1 (camocTosTenbHas
pabora)

Tema 2.1. Kombunatopuka. [IpakTudeckoe
3ausaTue Ne 1 (camocTosaTenpHas paboTa)

yMEHHE MIPOTYKTHBHO o0ImaThes u
B3aUMOJICHCTBOBAaTh B IPOIIECCE COBMECTHOMU
NeATEIbHOCTH, YYHATHIBATH TIO3WUIMH  JIPYTHUX
YYACTHUKOB ACATEIBHOCTH, 3(PHEKTUBHO
paspernaTth KOH(QJIUKTHI,

Tewma 1.1.BBemenue (YCTHBIN OIIpoc)

BIIaJIcHE HaBBIKAMH ITO3HABaTENbHON, yueOHO-
HCCIIEIOBATENbCKOM M MPOEKTHOM JESITENbHOCTH,
HaBBIKAMH pa3penIieHust mpooem;

Tewma 1.1.BBenenue (ycTHBIH Ompoc)
Tewma 1.3. ®ynaxmun u rpaduku. [Ipaktnaeckoe
3arsaTre Ne 1 (camocTosaTenpHas paboTa)

CITOCOOHOCTH M TOTOBHOCTH K CaMOCTOATEIIbHOMY
MONUCKY METOAOB PCIICHHUA MPAKTUYCCKUX 3alad,
MPUMEHEHHNIO PAa3JIMYHBIX METOAOB ITO3HAHUS,

Tewma 3.3. MHOTOTpaHHHKH U KPYTIIBIE TENa
(ycTHBIH ompoc)

TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOSATENBHOMN
WH(OPMALTMOHHO-TIO3HABATEIILHON ESITEIbHOCTH,
BKJIIOYAsi yMEHHE OPUEHTUPOBATHCS B Pa3IMUHBIX
HCTOYHHUKAX nHpOpMAaIUH, KPUTUYIECKU
OLIEHMBATh U MHTEPIIPETUPOBATh MH(OpMALHIO,
MOJTy4aeMYIO U3 Pa3IMYHbIX HICTOYHHUKOB,;

Tema 2.2. DneMeHTbl TEOPUU BEPOSITHOCTEN U
MaTeMaTHYECKON CTATUCTHKH (YCTHBIA OMPOC)

BJIaJICHUC A3BIKOBBIMH CPCACTBAMU: YMCHUEC SICHO,
JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3pPCHUA,
HCIOJIb30BaTh AICKBATHBIC A3BIKOBBIC CPEACTBA,

Tema 1.5. OcHOBBI TpUTrOHOMETPHUH (YCTHBIN
or1poc)

Tema 3.1. IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE
(ycTHBIH orpoc)

BJIaJCHUC HAaBbIKaMU IM03HABATEIbHOMN pe(i)J'[eKCI/II/I
KaK OCO3HaHUA  COBCPHIACMBIX HeﬁCTBHﬁ )51
MBICJIUTCIIBHBIX IMPOLECCOB, HUX PE3YJIbTATOB U
OCHOBaHI/If/i, TpaHul] CBOCro 3HAHWA W HC3HAHMU,
HOBBIX TTO3HABATCIBbHBIX 3ada4 U CPCACTB IJId UX
JOCTHUKCHMU A,

Tewma 1.1.BBenenue (yCTHBIH Ompoc)
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LIEICYCTPEMIICHHOCTh B IMMOMCKAX U MPUHSITHU
pelieHul, CcooOpa3UTENbHOCTh W WHTYHIIHS,
Pa3BUTOCTb MPOCTPAHCTBEHHBIX MPECTABICHMUII;

Tema 3.2. KoopauHaTsl 1 BEKTOPHI.
[Ipaktuyeckoe 3ansTre Ne 1 (camocTosTebHAS
pabota)

CIOCOOHOCTh BOCIIPUHUMATE KPAcOTy ¥ TAPMOHHUIO
MHpA.

Tema 1.2. Pa3Butue nonatus o uncie (YCTHBIHA
0IIpoc)

[IpenmetHbIE

CdhopMupoBaHHOCTD IPEACTABICHUN O
MaTEMaTHKE KaK 4YaCTU MUPOBOU KYJIbTYpPbI U
MeCT€  MaTeMaTHKd B COBPEMEHHOM
LMBUIIN3ALUY, CIOCO0axX ONMUCaHUs SBJICHUI
peanbHOro MUpa Ha MATEMaTUYECKOM SI3BIKE.

Tema 1.1. BBenenue (ycTHbIi onpoc)

Tema 2.1. KomOuHaTOpHKa (YCTHBIM OMPOC)

Tema 3.1. IIpssMble U TUIOCKOCTH B NMPOCTPAHCTBE
(ycTHBIH ompoc)

ChopMHUpPOBAHHOCTh  TPEJACTABIECHUNH O
MaTEeMaTHYEeCKUX TOHITHIX KaK BaKHEUITUX
MaTEeMaTHYECKUX MOJIETISX, MO3BOJISIOIINX
OTIMCHIBATh W M3y4aTh Pa3HBIC IMPOIECCHI H
SIBJICHUSL.

Tema 1.1. Benenue (ycTHbIi onpoc)
Tema 2.2. DneMeHTHI TECOPUHM BEPOSITHOCTEH W
MaTEMaTUYECKOU CTATUCTUKH (YCTHBINA OMPOC)

[Tonumanne
AKCMOMAaTHYECKOTO
MaTEMaTHYECKUX TEOPHUH.

BO3MOKHOCTH
MOCTPOCHHS

Tema 1.2. PazButue noHATHS 0 yncie (yCTHBIN
ompoc)

Tema 3.1. IIpssMble U TUIOCKOCTH B MPOCTPAHCTBE
(ycTHBIH ompoc)

Biagenne MerogamMu  JIOKa3aTeNbCTB M
aJ'IFOpI/ITMOB pemeHI/m, YMGHI/IG nux HpI/IMeHSITB,
HpOBO)II/ITI) JOKa3aTCIIbHBIC paccyncgleHm{ B
XOJIC pEIICHHMS 3a/1a4.

Tema 1.4. KopHu, crenenn u norapu@Mmel (YCTHBIN
0TIpOC)

Tema 1.5. OcHOBBI TpUTOHOMETPHUH. (YCTHBIN
0TIpOC)

Tema 1.6. Hauana MateMaTH4eCKOro aHam3a.
IIpon3BomHas u e€ mpuMeHeHHEe (YCTHBIN OIpPOcC)
Tema 2.2. DieMEHTBI TEOPUH BEPOSTHOCTEH U
MaTEeMaTHIECKOW CTaTUCTUKH (YCTHBIN OIPOC)
Tema 3.3. MHOrOrpaHHUKH U KPYIJIbIC TEIa
(ycTHEBIH o1poc)

Tema 3.1. IIpssMble U IJIOCKOCTH B IIPOCTPAHCTBE.
IIpaktraeckoe 3ansaTre Ne 1 (caMocTosTeTbHAS
pabora)

BJ'Ia,Z[eHI/Ie CTaHAapPTHbBIMHU InpueMamMu
PEIICHUA palluOHAJIBHBIX U UPPALlMOHATIbHBIX,

Tema 1.2. Pa3Butre MOHATHS O YHCIIE.
IIpaktuueckoe 3anstre Ne 1-2 (camocTosTeIbHAS
pabora)

II0KAa3aTeNbHBIX, CTEIIEHHBIX,

TPHTOHOMETPHUECKHX ypaBHeHHUiA u | Tema 1.4, Kophu, cremeHn u JorapuQmsi.

HePABEHCTB, HX CHCTEM. [Ipaktudeckoe 3anstue Ne 1-3 (camocTosTenpHAS
pabota)
Tema 1.5. OcHOBHI TPUTOHOMETPHH.
IIpaktudeckoe 3ansTre Ne 1 (camocTosTenbHas
pabota)

Hcnonp30BaHHEe TOTOBBIX KOMITBIOTEpHBIX | Tema 1.3. ®Oynkuuu u rpaduxu. Ilpakrudeckoe

porpamMm, B TOM YHUCIE JUI MOUCKA ITyTH
pELIeHNs ¥ WJUIIOCTPALUU PELICHUs
ypaBHEHHUI U HEPABEHCTB.

3agsaTne  Ne 1 (camocrosTenbHAs
TBOPYECKOE 3a/IaHUE)

pabora,

ChopmupoBanHOCT,  MpeAcTaBIeHUN 00
OCHOBHBIX  TIOHATHAX  MaTeMaTHYECKOIo
aHaJM3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM
XapaKTepu30BaTh  MOBeJAeHHE  (DYHKIIHA,
WCIIOJb30BAHUE TOJYYEHHBIX 3HAHUM JUIs
OITMCaHUs H aHaau3a peanbHBIX
3aBUCUMOCTEH.

Tema 1.7. UnTerpan u ero npumMeHeHue (yCTHBIN
or1poc)

Tema 1.7. HHTerpan u ero NpHUMEHEHHE.
[Ipaktudeckoe 3ansitue Ne 1 (camocrosiTenbHas
pabora)

Tema 1.6. Hauanma maremaTtudeckoro asajusa.
[IpousBognas u e€ mpumeHenue. llpakTuueckoe
3ansaTre Ne 1 (camocTosiTenbHas pabora)
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Bitagenue 0CHOBHBIMY NOHATUAMU O INIOCKUAX
U IPOCTPAHCTBEHHBIX  I'€OMETPUYECKUX
¢burypax, 1X OCHOBHBIX CBOMCTBAX.

Tema 3.1. IIpssMble ¥ MIOCKOCTH B MPOCTPAHCTBE.
IIpaktuyeckoe 3ausatie Ne 1 (camocTosiTenbHas
pabota)

ChopMupOBaHHOCTH yMEHHS paclo3HaBaTh
reoMeTpuueckue (Urypbl Ha Ueprexax,
MOJIENISIX U B PEaJIbHOM MUDE.

Tema 3.2. Koopaunats! 1 BeKTOphI. [IpakTiueckoe
3ansaTue Ne 1 (camocTosiTenbHas pabora)

Tema 3.3. MHOrorpaHHUKH | KpyIJible Tela.
[Mpaktuueckoe 3ansTue Ne 1 (camocrosTenvHas
pabota)

[IpumeHenne U3Y4YEHHBIX CBONCTB
reomMeTpudeckux ¢uryp u opmyn s
pelIeHus] TeOMETPUIECKUX 3a7ad W 3a7ad C
MPAKTUIECKUM COJIEPKAHUEM.

Tema 3.1. [IpssMbIe U MITIOCKOCTU B IIPOCTPAHCTBE.
[Mpaktuueckoe 3anstTue Ne 1 (camocrosTenvHas
pabota)

Tema 3.2. KoopauHatsl 1 BeKTOpEI. [IpakTrueckoe
3ausaTue Ne 1 (camocroarensHas pabora)

Tema 3.3. MHOrorpaHHUKH U KpYyTJbIC Tela.
[IpakTudeckoe 3austie Ne 1 (camocrositenpHas
pabota)

ChopMHUpPOBAHHOCTH  TPEJACTABIECHUNH O
mporeccax M SIBJICHUSX, UMEIOTITUX
BEPOSATHOCTHBI XapakTep, CTaTUCTHYECKHX
3aKOHOMEPHOCTSIX B PEaJbHOM MHpE,
OCHOBHBIX TOHSATHUSX DIIEMEHTAPHOH TEOpUHU
BEPOSATHOCTEM.

Tema 2.1. KomOunaropuka. [IpakTuueckoe
3ansaTre Ne 1 (camocTosiTenbHas padbora)
Tema 2.2. DneMeHTHI TEOPUU BEPOSTHOCTEH U
MaTeMaTH4YeCcKOH  craTUCTUKU. [IpakThueckoe
3aasaTue Ne 1 (camocTosaTenpHas paboTa)

YMeHHe HaxOIUTh U OLIEHUBATH BEPOSITHOCTH
HACTYIUIGHMsI  COOBITMM B IpOCTEHIINX
IIPAKTUYECKUX CUTYALUAX U OCHOBHBIE
XAPaKTEPUCTHKU CIy4alHBIX BEJIMYUH.

Tema 2.2. DneMeHTHI TEOPUU BEPOSTHOCTEH U
MaTeMaTH4YecKOl  craTUCTUKU. [IpakThueckoe
3ausaTue Ne 1 (camocTosaTenpHas paboTa)

Bnanenue HaBbIKaMU UCIOJIb30BaHUS
TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM  IpH
pelIeHNH 3a1au.

Tema 1.3. Oyukmuu u rpaduku. [Ipakrudeckoe
3aasthe Ne 1 (camocrosTenbHas — palboTa,
TBOPYECKOE 33JIAHHE)

Jlis OLIEHKM JOCTHIKEHHs 3alNIaHUPOBAHHBIX PpE3YJIbTaTOB OOY4YeHHs IO MPEAMETY
pa3paboTaHbl KOHTPOJBHO-OIICHOYHBIE CPEACTBA JUIsl MPOBEIEHUS TEKYIIEro KOHTPOJA H
MIPOMEXYTOYHOM aTTecTallu, KOTOpPhIE MPHIIaratoTcs K padouel mporpamme npeameTa.

23



MUHOBPHAYKHA POCCUM

®Ouanal ¢genepajbHOro rocyiapcTBEHHOro 0K/IKeTHOr0 00pPa3oBaTeIbHOIr0
YUpe:KIeHHs! BbICHIEr0 00pa3oBaHMsI
«BJIAJUBOCTOKCKUU T'OCYJAPCTBEHHBIU YHUBEPCUTET»

B I. Apreme
(OPUJINAJT ®TBOY BO «BBI'Y» BT'. APTEME)

KOHTPOJIBHO-OHNEHOYHBIE CPEJACTBA
JJ1s1 IPOBEJICHUS TEKYIIIETO KOHTPOJISI ¥ IPOMEKYTOUHOU
aTTECTAIMH 110 Y4eOHOM AUCIUTUIMHE

II11.01 Mamemamuka

I[MporpaMMmsbI IMOATOTOBKH CIICHHUAJIUCTOB CPCIAHETO
3BCHa

38.02.04 Kommepuus (1mo orpaciasim)

dopma 00yUeHHUS: OUHAs

Aprem 2022



KOHTpOIbHO-01IEHOUHBIE CpPEACTBA JJI IPOBEIEHHUS TEKYIIEr0 KOHTPOJS M MPOMEKYTOUHOU
arrecranuu no yueOHoi mucturumne [111.01 Mamemamuka B cootBeTcTBUU ¢ TpeboBanusmu OI'OC
CIIO no cnenuansHocTH 38.02.04 «KoMmepuusi (o0 0TpPAac/siM)», YTBEPKIECHHOTO MPUKA30M
Muno6pnayku P® ot 15 mas 2014 r., No 539, npumepHo#i 0Opa3oBarenbHON MPOrpaMMoit, padbodeit
poOrpamMMoil yueOHOH JUCIUITIINHEI.

Pazpabotuuk(n): basxcuna A.C., npenodasamens

VTBepIeHa Ha 3acelaHWy IUKIOBOM METOOMYECKOW KOMHUCCHM 00I1e0Opa3oBaTeIbHBIX
quciuIuiH, mpotokos Ne 1 ot 07.09.2022 r

[Ipencenarens IIMK W JILE.Txayenko
/rioénqu



1 O61me cBereHud

KontponbHo-onienounsie cpeacta (manee — KOC) npennasHadeHsl Uil KOHTPOJIA U
OLICHKM 00pa30BaTENbHBIX JOCTIDKEHHI OOy4JalolmMXCs, OCBOMBIIMX HpOTrpamMMmy Yy4eOHOMH
mucuuruael [111.01 MaTtemaTuka.

KOC Bkitouaror B ce0st KOHTPOJIbHBIE MaTepUAIIbI JJIsl IPOBEICHUS TEKYIIET0 KOHTPOJIS
YCIIEBaEMOCTH M MPOMEXYTOYHOU aTTECTAIMH IO TUCIHILIMHE, KOTOPas MPOBOIUTCS B (opme
maddepeHnmpoBaHHOTO 3auéTa, HK3aMeHa (C WCIOJBb30BaHUEM OIICHOYHOTO CpEICTBA —
KOHTpOJIbHAs paboTa, BHIIOJHEHNE TMCbMEHHBIX 3aJaHUN )

2 Ilnanupyemblie pe3yabTaTbl 00y4YeHHUs] MO AUCUMIJIMHE, 00ecTeYnBAIOIINE
pe3yJIbTaThl 0CBOCHHS 00pa30BaTeIbHONH MPOrpaMMBbl

Kox Kon
OK.TIK | Pe3ysbTata HawnmeHoBanue pe3ynbraTa 00yUeHHsI
’ 00yueHHs

— c(hOPMHUPOBAHHOCTh TPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCAJIbHOM
JI1 SI3bIKE HAYKH, CPEICTBE MOJICIMPOBAHMS SBJICHHN U MPOLECCOB, UIEAX U
METOJ[aX MaTEeMAaTUKH;

IMOHMMAaHUEC 3HAYMMOCTU MATEMATUKHU JI1 HAYYHO-TEXHUYCCKOr' O IIporpecca,
C(i)OpMI/IpOBaHHOCTB OTHOLICHUA K MaTEMAaTUuKE Kak K qacCTHu
00IIIeYeIOBEUECKON KYIBTYphl Yepe3 3HAKOMCTBO C MCTOPUEH pa3BUTHS
MaTEeMaTHKH, BOIIOINCH MAaTEMaTHUCCKUX HJICH;

Pa3BUTUEC JIOTUYECKOI'0 MBINIJICHUA, IMIPOCTPAHCTBEHHOI'O 13006pa>KeH1/151,
aJIFOpPITMPI‘-IeCKOﬁ KYJbTYpbl, KPUTHYHOCTU MBIIIJICHUA Ha YPOBHC,
HEOOXOAMMOM Uil Oyayiield 1poeCCHOHANBLHOW AEATEIbHOCTH, IS
MIPOTOJKEHUS 00pa30BaHUS U CaMOOOpPa30BaHNS;

OBIIQJICHNE MAaTEMAaTHYECKHUMH 3HAHUSMH M YMEHHUSIMH, HEOOXOIMMBIMHU B
MTOBCETHEBHON XU3HHU, JUISI OCBOGHHS CMEXKHBIX €CTECTBEHHO-HAaYyYHBIX
Jl4 JVCIUIUIMH W JTUCIUIUTMH MPO(QECCHOHANLHOTO IMKIA, JUIS TIONYYCHHS
oOpa3oBaHus B 007acTiIX, HE TPEOYIOMUX YIITyOJICHHOH MaTeMaTHYeCKOM
MOJITOTOBKH,

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO,
Ha TIPOTSHKEHUH BCEH KHU3HM,

CO3HATENHHOE OTHOIIEHHE K HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
yCIIeNTHON TpodecCHOHAIBHOM 1 OOIECTBEHHOHN e TEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K CaMOCTOSTCIHHOM  TBOPYECKOH U
OTBETCTBEHHOH JEATENbHOCTH;

TOTOBHOCTHh K KOJJIEKTUBHOW padoTe, COTPYTHUYECTBY CO CBEPCTHHKAMH B
JI8 00pa3oBaTeNbHOM, OOIIECTBEHHO IIONE3HOH, y4eOHO-HCCIeI0BaTEIhCKOMN,
MIPOEKTHON U IPYTHX BUAAX IESITETHHOCTH;

OTHOIIIEHHE K MPO(heCCHOHATFHON JeATeNbHOCTH KaK BOSMOXKHOCTH YIACTHS
J9 B pereHun JTUYHBIX, OO0IIIeCTBEHHBIX, TOCYJapCTBEHHBIX,
00IIeHaIMOHATIFHBIX MTPO0IIEM;

c(hOpMHUPOBAaHHOCTH MPEACTABICHUH O MaTeMaTHKE KaK YacTH MHPOBOU
I KyJIBTYpbl M MECTE€ MaTeMaTHKHd B COBPEMEHHOH IUBHIIM3AINN, CIOCO0aX
OIHCAHUS SBJICHUH PEaNbHOrO MUPa HA MATEMATHIECKOM SI3BIKE;
c(hOPMHUPOBAaHHOCTh TIPEJCTABICHUI O MAaTEMAaTHYECKUX IOHITHAX KakK
112 BOKHEWUIITNX MATEMAaTUYECKUX MOJENSIX, IIO3BOJIIOIIMX OMKCHIBATH U
M3y4YaTh Pa3HbIE MPOIECCH U SIBICHUS;

MMOHUMaHHUE BO3MOXKHOCTH aKCHOMAaTHYECKOT O TIOCTPOSHHS MaTEMaTHUECKUX

2

JI3

JI5

JI6

a7

113 o

TCOPUH,

BJIAACHUC MCTOAAMHU JOKa3aTCJIbCTB U AJITOPUTMOB PCHICHUSA, YMCHHC HUX
114 IIPUMCHSATH, ITPOBOAWUTL JAOKA3aTCIBbHBIC PACCYXKIACHUSA B XOAC PCHICHHUA

3a/a4;




Kon

OE,OIJEIK pe3yabpTaTa HaumenoBanue pe3ynbraTta 00y4eHUs
00y4eHus
BJaJieHHe CTaHAApPTHBIMH MpHUEMaMH pEIIeHHS PpPalUOHAIBHBIX |

15 UPPaLMOHANBHBIX, TIOKA3aTENbHBIX, CTEMEHHBIX, TPUTOHOMETPHUYECKHX
ypaBHEHUH W HEPABEHCTB, UX CHCTEM;

116 HCIIOJIB30BAHUE I'OTOBBIX KOMIIBIOTCPHBIX IMPOrpamMm, B "EOM YHUCIIEC 1A
IMMOUCKaA ITYTHU PCIICHUA U UJUIIOCTPALlUU PCIICHUSA YPaBHCHUHN 1 HEPABCHCTB,
c(hOpMHUPOBAaHHOCTh MpEACTaBICHUMN 00 OCHOBHBIX IOHATUAX

7 MaTEMAaTN4dYCCKOI 0 aHaJlu3a H I/Ii( CBOﬁCTBaX, BJIaICHUC YMGHI/ICIL/[
XapaKTEepU30BaTh IMIOBECACHUC qJYHKHI/II/I, HCIIOJIb30BAHUC ITOJYYCHHBIX 3HAHUU
IJI1 OITMCAaHUSA U aHaJIM3a pCajibHbIX 3aBI/ICPIMOCTCI>'I;

18 BJIAACHUC OCHOBHLIMH IOHATUAMU O IIJIOCKUX MW MPOCTPAHCTBCHHBIX
reoMeTpuieckux (purypax, uX OCHOBHBIX CBOWCTBAX;

o c(OPMUPOBAHHOCTh YMEHHsI PACIIO3HABATh TI'eOMeTpUYecKkue (Urypbl Ha
UepTeXKax, MOACIAX U B p€aJIbHOM MUPE;

o MPUMEHEHHE HM3YYCHHBIX CBOWCTB IeOMETPUYECKUX (GUryp u (GopMmys s
peleHns TeOMETPUYECKUX 3aJad M 3aJiad C TPaKTHUECKUM COJICpPIKaHUEM;
c(hOPMHUPOBAHHOCTh TPEACTABICHUM O MpOIeccaX M SBICHHUIX, WMEHOIIUX

11 BEPOSITHOCTHBIN XapakTep, CTATHCTUYECKHX 3aKOHOMEPHOCTAX B peallbHOM
MUpPE, OCHOBHBIX IOHATHSIX MIEMEHTAPHOU TEOPUU BEPOATHOCTEM;
yMeHI/Iﬁ HaXOOUuTb MW OLCHHUBATHL BEPOATHOCTHU HACTYIIJICHUA COOBITHI B

1112 MIPOCTEHIINX IPAKTUYECKUX CHUTyalUsIX M OCHOBHBIE XapaKTEPUCTUKHU
CIIy4yailHBIX BEJINYMH;

13 BJIAICHUEC HABBIKAMU HCIIOJIB30BaHUA T'OTOBBIX KOMIIBIOTCPHBIX IIpOrpamMm
NIPY PEIICHUH 33]1a4;

M1 YMEHHE CaMOCTOSITEIbHO OMNPENEIATh LEeMU AEITeIbHOCTH U COCTaBJIATh
IUIaHBI AESITENbHOCTH;

M2 CaMOCTOSITEIBHO ~ OCYILECTBIISATh, KOHTPOIMPOBaThH U KOPPEKTUPOBATH
JeATEIIbHOCTD;

M3 MCTIONB30BATh BCE BOSMOMKHEIE PECYPChI VI IOCTHKEHHS MOCTABICHHBIX
LeJel U peaau3alyu IJIaHOB AESITENbHOCTH;

M4 BBIOMPATH yCHENIHbIE CTPATETHH B PA3IMYHBIX CUTYaLUsIX;
yYMEHHE IPOAYKTHBHO OOIIAThCA M B3aUMOAEICTBOBaTH B IIpOIECCE

M5 COBMECTHOW JAEATENbHOCTH, YYUTHIBATh IO3ULMU JPYTHX YYACTHUKOB
JEATENBHOCTH, 3((HEKTHBHO pa3penaTh KOH(IUKTHL;

M6 BJIA/ICHHE HaBbIKAMU I103HABAaTENbHOH, Yy4eOHO-MCCIEeNOBATENbCKON U
IIPOEKTHON AEATENIbHOCTH, HABBIKAMH Pa3pelieHus mpoodiem;

M7 CIIOCOOHOCTBH ¥ TOTOBHOCTh K CAMOCTOSATEIEHOMY ITOUCKY METO/IOB PEILICHUS
MIPAKTUYECKUX 3a7a4, IPUMEHEHHIO PA3JIMYHBIX METOJIOB NTO3HAHMS,
TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITEIbHOM  HH(pOPMALMOHHO-

M8 [I03HABAaTENbHON AEATENbHOCTH, BKIIOYas YMEHHE OPHUEHTHPOBAThCS B
pPa3NMYHBIX HMCTOYHHMKAX HH(GOPMALUH, KPUTHYECKH OLEHHMBATH U
HHTEPIPETUPOBATH HHPOPMALIHIO, TTOITYYaeMYI0 U3 Pa3IMYHBIX HCTOUYHHUKOB,;

M9 BJIaJICHUE S3bIKOBBIMU CPEACTBAMH: YMEHHUE SICHO, JOTUYHO M TOYHO U3J1araTh
CBOIO TOYKY 3PEHHMSI, UCIIOJIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEICTBA;
BJaJlCHHE HaBbIKAMM II03HABATENILHONM pedieKcuH Kak OCO3HaHMSA

M10 COBEpIIAeMbIX JNEUCTBUH M MBICIMTENBHBIX MPOLECCOB, UX PE3YIbTAaTOB M
OCHOBaHUH, I'paHMIl CBOErO 3HAHMS M HE3HAHMs, HOBBIX MO3HABATEIbHBIX
3a/a4 ¥ CPEACTB ISl UX JOCTHKEHUS;

M1 LEIEYCTPEMIICHHOCT B TIOMCKAaX M MPUHITHU PEILeHNH, coo?pammm,nocn
Y MHTYHULYSL, pa3BUTOCTh IPOCTPAHCTBEHHBIX MIPEACTABICHU;

M12 CIOCOOHOCTH BOCHPUHUMATE KPACOTY U TAPMOHHIO MHUpAa.




3 CooTBeTCTBHE OIIEHOYHBIX CPEICTB KOHTPOJUPYEMbIM pe3yJibTaTaM 00yyeHust
3.1 CpencTBa, npuMeHsieMble /115l OLIeHKH YPOBHSI T€OPeTHY€ECKOii MOAT0TOBKH

Kpatkoe Kon HaumeHoBaHUE OIEHOYHOTO
HAUMCHOBAHUC | fyeqyy, CpE/ICTBA U MPEACTABJICHHUE €ro B
paznena [Toka3zaTens oByacHUS KOC
(monymns) / rata pe3ynbTaTaMu 00y4eHus -
TEMEL o0yue Texymmii IIpomexyTouHas
JUCIATUTMHEL HUS KOHTPOJIb aTTecTaius
Paznen 1. Aareopa.
CHocoOHOCTh MEPEYUCIIUTh 00JIACTH
MIPUMEHCHUS MaTEMaTUKH B
I11 peanbHON KU3HU, Ha3BaTh OCHOBHBIX
YUEHBIX-MAaTEMaTHUKOB M WX BKJIAJ[ B
HayKy
CriocoGHOCTB MIEPEYUCITUTD
OCHOBHbBIC MATEMATHUYCCKUE MTOHSTHUS,
112 OOBSICHUTh Ka)XKJ0€ M3 HUX, CBI3aTh
3TH  TMOHATHS C  peaJbHBIMHU
SIBIICHUSIMHU
Tema CrocoOHOCTh aHaJIM3UPOBATh paHee | Ycemmuowlil onpoc
1.1.BBenenmue. M5 MOJTYYEHHBIN OIBIT, OOBSICHUTEH CBOIO
TOYKY 3pEHUS
M6 CriocoOHOCTE  KITacCH(PHUIINPOBATH
CBOU 3HAHUS
Crioco6HOCTH aHaAJN3UPOBATD,
M10 0000maTes W  JenaTth  BBIBOJBL,
ONMMpasiCh Ha 3HAHWS M3 PA3TUYHBIX
MIPEIMETHBIX 00JIacTei
CrocoOHOCTh OOBSCHUTH SIBJICHUE
J OKPYXKAIOIIETro MHpa
MaTEMAaTUYECKHIM SI3BIKOM
CrocoOHOCTh OIPENETNTh OCHOBHBIC
YHUCIIOBBIE MHOXKECTBA, YIOPSAIOYNTH
13 nX. Crioco6HOCTH OOBSICHATD
Haln4ue  MHOXECTBA  YHCIIOBBIX Koumponvnas
CHCTEM. paboma (n.6.1,
Tema 1.2. Crioco6HOCTH aHAJU3UPOBATh . sapuanm 1-2,
Yemuwiit onpoc
PasButne MI12 | siBleHHS OKpPYXKAIOIIEr0 MHpa C (n.5.1, sonpocer 3a0anus 1-3)
IIOHSITHS O ITOMOTIIBIO SI3BIKA MATEMATHKH 1-3) ’ Pasnoyposnesuvle
qHCIIe. CriocoOHOCTh OOHApY)KUBATh CBS3U 3a0ayu u 3a0aHus
MEXIY JMCITUTUIMHAMH, (n.6.2, sapuanm
14 HCIIOJIb30BaTh MaTEMAaTHYECKUE 1-2, 3a0anue 19)
MIPUEMEI TIPH PEIIeHNH 3a/1a4 U3
IpYTUX HayK W B TIOBCETHEBHOU
YKU3HU
CrocoOHOCTh  COCTaBIIATH  IUJIaH
Tema 1.3. Ml JIeITEIbHOCTH Yemnwuii onpoc Konmponvhas
o CrocoOHOCTh UCCNENOoBaTh SIBICHUE | (1.5.1, gonpocul paboma (n.6.1,
YHKIIH | A » 6onp sapuanm 1-2,
rpadukw. JI5 W Jie7aTh BBIBOJBI O MONYYeHHBIX | 4-8
ped 3aKOHOMEPHOCTSIX & ) sadanus 4-6)
C Konmponvnas
MOCcOOHOCTh chopMynupoOBaTh
Tema 1.4. 114 JI0Ka3aTeIbCTBO pelIeHus, . paboma (n.6.1,
Kopan, [IPEIOCTABUTH apryMEHTHI Vemmuoiii onpoc | eapuanm 1-2,
CTCIICHA (n.5.1, eonpocwl | sadanus 7-15)
norapugMbL CriocoOHOCTh OOHAPYKUBATH CBSI3H 9-34) Pasnoyposnesvie
J14 MEXTY IUCLUIIIMHAMH, 3a0auu u 3a0aHUA
HCTIONB30BaTh MaTeMaTHYECKUE (n.6.2, eapuanm




Kparkoe Kon HanMeHOBaHHE OL[CHOYHOTO
HaUMCHOBAHHUC | neqyyyy, CPE/ICTBA U TIPEJCTABIICHHUE E€T0 B
pasena [Moka3zaTens oBiaaCHUS K
/ TaTa oC
(Momyst) 5 pe3yJbTaTamMu 00y4eHus T - 0
TeMBI o0yue eKYIIHH POMEXKYTOUHAS
JNUCHUIIIINHBI HUA KOHTPOJIb arrecranusa
IpUEMBI [IPU PeIlieHNH 3324 U3 1-2, 3a0anus 10,
JPYTUX HAyK U B TIOBCEAHEBHON 16, 17, 19)
KU3HH
CriocoGHOCTB chopMyTUpoBaTh
Tema 1.5. 114 JIOKa3aTeILCTBO pemenus, | v, e Pasznoyposnessie
OcHOBBI MPEIOCTAaBUTh apT'yMEHTHI (n.5.1 60np(]j ol 3a0a4u u 3a0anus
TPUTOHOMETPH CnocoOHOCTh OOBSCHUTH CBOKO TOUKY 35_5'73 (n.6.2, sapuanm
U. M9 | 3penust, UCIIOIB30BATh aJICKBATHBIE 1-2, 3adanue 18)
SI3bIKOBBIE CPE/ICTBA
Tema 1.6. CriocoGHOCTB chopMyIUpOBaThH
Hauana 114 JIOKa3aTeIbCTBO peleHus, Pasnoypoenesvie
MaTeMaTHYeCK HPEIOCTaBUTh apIyMEHTBI Vemuwii onpoc | 3a0auu u 3a0anus
Or0 aHaJIn3a. CIIOCOBHOCTD NPOAHaH3HPOBATE (n.5.1, sonpocwvr | (n.6.2, sapuanm
Hp9H3B0lIHa’I b VCTOPUIO Da3BUTUS MATEMAaTUKH U 58-65) 1-2, sadanus 1-5,
uec COOTHECTH €& ¢ HayJHO-TeXHHUECKAM 13)
MPUMEHEHHE. Hporpeccom
Crioco6HOCTH aHAJIN3UPOBATh
Tema 1.7. [[7 | TMOMYHCHHDIC SHAHHS 1 HCTIONB30BATE v 5 P agﬂoypoeﬂsebze
WHrerpan u UX JUIL  ONHMCaHHWS  PeasbHbIX C?’;b’” onpoc | 3d 6“'2’” u sacanus
ero 3aBHCHMOCTEH (n.5.1, eonpocer | (n.6.2, sapuanm
66-73) 1-2, 3a0anus 6, 7,
MIPUMEHEHHE. 6 Cnoco6HOCTh MOAJIEPKUBATH 12)

HHTEPEC K ACATCIIBHOCTU

Paznen 2. Komonnaropu

Ka, CTATUCTHKA U TCOPHUA BEPOATHOCT

CnocoOHOCTh TEPEUYHUCTUTh 00JIACTH

MIPUMEHEHUS MaTEeMAaTHKH B
Tema 2.1 I11 peajbHOM KU3HU, Ha3BaTh OCHOBHBIX Vemmuvii onpoc Paznoyposnesuie
KoumG s YUEHBIX-MAaTEMaTHKOB U UX BKIAaJ B 57 3a0ayu u 3a0anus
OMOMHaTOpH (n.5.1, sonpocoi (1.6.2
a. HayKy 74-86) n.6.2, sapuanm
CnocoOHOCTh OOBSICHUTD SIBIICHHE 1-2, 3a0anue 11)
JI1 OKPYXAaIOLLEro MHpa
MaTEeMaTHIECKUM SI3BIKOM
CrocoOHOCTh TIePEUUCITUTD
OCHOBHBIE MATEMATHIECKHE TIOHATHS,
112 OOBSICHUTh Ka)KI0€ M3 HHX, CBI3aTh
Tema 2.2. 5TH  MOHSATUS  C  pEAIbHBIMU
OneMeHTHI SIBJICHUSIMU
TEOPUH . Pasnoyposnessie
p . CrocoOHOCTH chopMynupoBaTh | Yemuulii onpoc 5 P N
BEpOsATHOCTEH 4 3a0ayu u 3a0anus
u JIOKa3aTeIbCTBO pemenws, | (n.5.1, gonpocei (n.6.2, sapuanm
MIPEIOCTAaBUTH apTyMEHTHI 87-101 P
MaTeMaTU4ecK pe PryM ) 1-2, sadanue 11)
o CrocoOHOCTh aHAIIM3UPOBATh,
CTaTHCTUKH. KIIACCH(UIIMPOBATH, YIIOPSIOYNBATH,
M8 OLICHUBATh U  HUHTEPIPETHUPOBATH
nH(OpMAIINIO, TTONyYaeMylo H3
Pa3TUYHBIX HCTOYHUKOB
Paznen 3. leomeTpus.
Tema 3.1 CriocoOHOCTD TIEPEYHCINTh 00JIACTH Koumpononas
HpSIMBI.e.I/I MIPUMEHEHUS MaTEeMAaTHUKH B | Yemuwiti onpoc padoma (n.6.1
Il | peanbHOM W3HHU, HA3BATH OCHOBHBIX | (1.5.1, 60npocwl 5
IIJIOCKOCTHU B sapuarnm 1-2,
yUEHBIX-MaTEMAaTHKOB M uXx Bkiuaj B | 102-121)
MIPOCTPAHCTRBE. sadanus 16,17)

HAayKy




Kparkoe Kon HanMeHOBaHHE OL[CHOYHOTO
HaUMCHOBAHHUC | neqyyyy, CPE/ICTBA U TIPEJCTABIICHHUE E€T0 B
pasmena [Moka3zaTens oBiaaCHUS
Tarta KOC
(monmyis) / 5 pe3yabTaTaMu 00ydeHus "
TeMEL 00yue Tekymuii [TpomexyTounas
JNUCHUIIIINHBI HUA KOHTPOJIb arrecranusa
CHocoOHOCTh ONPEICIUTh OCHOBHBIE Pasnoyposnesuie
YHCIOBBIE MHOXECTBA, YITOPSIOYUTH 3a0aqu u 3a0aHUs.
I3 ux. CrniocoGHOCTB OO0BSICHUTH (n.6.2, sapuarm
HaJU4Yhe  MHOXECTBA  YMCIJIOBBIX 1-2, sa0anue 9)
CHCTEM
CriocoGHOCTh OOBSICHUTH CBOIO TOUKY
M9 | 3peHus, HCIIOIB30BATH AaJCKBATHBIC
SI3BIKOBBIC CPECTBA
CriocoOHOCTB  clienaTh 4YepTek K
3aJ[aHUIO, CTPYIITHPOBATH HECKOIBKO
JI3 reoMeTpuieckux (GUryp, CpaBHUBAThH
MOJTyYEeHHBIE PE3yIBTATHI c
IIOCTABJICHHOM 3aJ1auel
CriocoGHOCTB TUIaHUPOBATH
M7 CaMOCTOSITEIILHBIN ITOUCK METOJIOB
EIIEHMsT TPAKTHIECKUX 3a7a4 . Konmponvnas
Tema 3.2. P P A Yemnuovi onpoc P
CrocoGHOCTh  CHENaTh YepTeX K paboma (n.6.1,
KoopmuHate! u (n.5.1, sonpocul
3aJIaHHI0, CTPYIIITHPOBATH HECKOIBKO sapuanm 1-2,
BEKTOPBHI. 122-134)
JI3 reoMeTpudeckux (puryp, cpaBHUBATH 3a0anus 18-20)
MOJTyYEHHBIE PE3YIBTATHI c
IIOCTABJICHHOM 3ajiaye
CnocoOHOCTh chopMyIHPOBAThH
114 JI0Ka3aTeIbCTBO peteHus,
MPEOCTABUTh APTYMEHTHI
Cnoco6HOCTh TIePEIUCIIATD
Tema 3.3 s OCHOBHBIC TMOHSTHS O IUIOCKHUX U Pasnoyposnesuvle
" MPOCTPAHCTBEHHBIX burypax, | Yemuwiii onpoc | 3a0auu u 3a0anus
Muororpanau N
KH1 11 KpYTIELE OIHCHIBATh X CBOHCTBA (n.5.1, éonpocwr | (n.6.2, eapuanm
CnocoOHOCTh nnanuposats | 135-201) 1-2, 3a0anus 8,
Tena. .
M7 | caMOCTOSATENBHBIN TTOUCK METOIOB 14, 15, 20)
peIeHNUs PAaKTHYECKUX 331
CrocoOHOCTh OOBSCHUTH SIBJICHUE
JI1 OKPYXAaIOLLEro MHpa

MATEMATUYCCKHUM A3BIKOM

3.2 CpencTBa, IpuMeHsieMble /17151 OlleHKH YPOBHSI NPAKTHYECKOI OAT0TOBKH

Kparkoe Kon HauMeHOBaHKE OLIEHOYHOTO
HaNMCHOBAHUC | oy, CpeICTBa M NPECTABJIEHHE €ro B
paszzmena Tara [loka3arenp oBnaaeHUS KOC
(Momyss) / 6 pe3ysbTaTaMu 00ydeHus T = I
TeMBL o0yue eKyLIIH POMEXyTOUHAs
TUCIMITIINHBI HUA KOHTPOJIb aTrecrauguia
Paznen 1. Anredpa.
CriocoGHOCTB IIPUMEHSTh Konmponvnas
Tema 1.2. CTaHJAPTHBIE  MPUEMBl  pPELICHUs paboma (n.6.1,
PasButne 15 palMOHANBHBIX M HppAaUMOHANbHBIX, | Camocmoameny | eapuanm 1-2,
MIOHSTHSA O MOKa3aTeNbHBIX, CTETIeHHBIX, | Has paboma 3a0anus 1-3)
YUCIIE. TPUTOHOMETPUUYECKUX YpaBHEHMHA U | Nel(n.5.2 Pasnoyposnesvie
IIpakTugeckoe HEPABEHCTB eapuanmol 1-2) | 3a0auu u 3a0anus
3anaTue Ne 1-2 M4 CriocobHOCTh BBIOUPATDH (n.6.2, sapuanm

ONTUMAJIbHBIC ITYTHU PCHICHUS

1-2, 3a0anue 19)




Kparkoe Kon HanMeHOBaHHE OL[CHOYHOTO
HaUMCHOBAHHUC | neqyyyy, CPE/ICTBA U TIPEJCTABIICHHUE E€T0 B
pasmena [lokazarens oBnaaeHUS
TaTa KOC
(Momymst) / 5 pe3yJbTaTamMu 00y4eHus =
TeMEL 00yue Texymmii IIpomexyTouHas
JNUCHUIIIINHBI HUA KOHTPOJIb arrecranusa
CriocoOHOCTb OOHAPYKMBATh CBSI3H
MEXTY JUCIIUILTHHAMU,
14 UCIIONIb30BATh MaTEeMaTUYCCKHE
NpUEMbl TIPU PEUICHUU 33134 W3
JIPYTUX HayK U B IMOBCETHEBHON
JKU3HU
CriocoOHOCTB UCTIONB30BaTh TOTOBBIC
KOMITBIOTEPHBIC ~ MPOrPpaMMbl B
116 MONCKax nmyTei peleHus
MaTEeMaTUYECKUX 3a/ad U UX
WITFOCTPAIINU
Camocmosamens
Tema 1.3. CrocoOHOCTh pemarhb
DOYHKIINHT U I113 | MmaTeMaTudecKkue 3a4a49 C IIOMOIIBIO nas paboma Konmpononas
- No2(n.5.2 patoma (n.6.1,
rpaduku. TOTOBBIX KOMITBIOTEPHBIX 33J1a4
sapuanmel 1-2) | eapuanm 1-2,
[IpakTuaeckoe CrocoOHOCTh  MCHONB30BATH  BCE
Teopueckoe sadanus 4-6)
3anasTre Ne 1 M3 | BO3MOXKHBIE pecypchl JUTS
L 3adanue(n.5.3)
JIOCTHYKEHUS TIOCTABJICHHBIX 1[I
M6 CriocoOHOCTE  KITacCH(PHUIINPOBATH
CBOU 3HAHUS
17 Crioco6HOCTH TUTAHUPOBATH
CaMOCTOSITEIBHYIO JeITEEHOCTD
Cnoco6HOCTh MIPUMEHSTH
CTaHJApPTHbIE TPHUEMBI  PEIICHUS
115 paIMiOHANBHBIX M HPPAIMOHAIBHBIX,
MOKa3aTeNbHBIX, CTETICHHBIX, Koumponvnas
Teva 1.4 TPUTOHOMETPUICCKUX YPaBHEHUU U paboma (n.6.1,
o HEPABEHCTB Camocmosimens | éapuanm 1-2,
Kophun,
Cnoco6HOCTh OCYIIIECTBIISITD, | Has paboma sadanus 7-15)
CTETeH! U
N M2 | KOHTPOJIHUPOBATH U KOPPEKTHpPOBaTh | Ne3(n.5.2 Pasnoyposnesvie
P : CBOIO JIEATENBHOCTD eapuanmel 1-2) | 3a0auu u 3a0anus
IIpakTrueckoe
CriocoOHOCTh O0HApPYKHUBATh CBSI3U (n.6.2, sapuanm
3ansaTue Ne 1-3
MEXIY OUCIUTIIIMHAMU, 1-2, 3a0anus 10,
4 | MCTOMB30BATH MaTeMaTH4eCKUe 16, 17, 19)
MpUEeMBbl TPA pelmIeHnH 3a7ad U3
JIPYTUX HAYK U B ITOBCETHEBHON
YKU3HU
CrocoOHOCTH MIPUMEHSITh
CTaHNApPTHbIE TPUEMBl  PEIICHHS
115 paIMOHANBHBIX W WPPAIOHATBHEIX,
Tema 1.5. MOKa3aTEIbHBIX, CTEIICHHBIX,
. Camocmosameins
OcHOBBI TPUTOHOMETPUYECKUX ypaBHEHMA U |~ Pasnoyposnesnie
TPUTOHOMETPU HEPaBEHCTB Nod (Z 52 3a0ayu u 3a0anus
u. CriocobHOCTh obcyxmate, | (n.6.2, éapuanm
sapuanmol 1-2)
HpaKaneCKoe HCCIeA0BaTh SBJICHUS B IIpolecce 1-2, 3a0anue 18)
3ansTHe Ne 1 118 KOJUIEKTUBHOM paboTHI.
CrocoOHOCTh OpPraHU30BHIBATh
NIESITETFHOCTh B COTPYIHUYECTBE CO
CBEPCTHUKAMU
Tema 1.6. CriocoGHOCTB aHanusupoBath | Camocmosmens
Pasnoyposneswvie
Hauvana MONTyYCHHBIE 3HAHUS U UCIIONb30BaTh | HAs paboma
117 3a0a4u U 3a0aHus
MaTeEMaTUYECK HX JUIS ONMCAHUS PEAJIBHBIX Ne5(n.5.2

Or0 a”Hajm3a.

3aBUCUMOCTEN

sapuanmol 1-2) (n.6.2, eapuanm




Kparxoe Kon HaumenoBaHnue oLieHOYHOr 0
HaUMCHOBAHUC | hegypyy, CpEJICTBA U MPEICTABIEHUE €TI0 B
azzena IToka3arensb OBaACHHS
pasl Tata KOC
(monmyis) / pe3yabTaTaMu 00ydeHus >
TeMEL o0yue Texymmii IIpomexyTouHas
JICITUTUTAHBI HUS KOHTPOJIb aTTecTanus
[IpousBonHas 1-2, 3a0anus 1-5,
U ed Cnoco6HOCTB OCYILIECTBIIATD, 13)
NpUMeEHEHHe. M2 | KOHTPOJHPOBATH W KOPPEKTHPOBATH
IMpakTuueckoe CBOIO JICATEIIbHOCTh
3anstue No 1
M4 CriocoGHOCTB BBIOMpATh
ONTUMAJIBHBIC TTyTH PEIICHUS
Tema 1.7 CriocoGHOCTB aHaJM3UPOBATh
I/IHTerp;aﬁ u 7 HOJTy4eHHBIE 3HAHUS U UCTIONb30BaTh | Camocmosmens | Pasnoypoenesvie
ero UX JUTSL OITMCAHUS PEATTBHBIX Has paboma 3a0aqu u 3a0aHUs.
. 3aBUCUMOCTEH No6(n.5.2 (n.6.2, sapuanm
P ) sapuanmel 1-2) 1-2, 3a0anusa 6, 7,
[IpakTudeckoe M4 CriocoGHOCTB BBIOMpATh 12)

saustre Ne 1

OIITUMAJIBHBIC ITYTHU PCHICHUA

Paznen 2. KomGunatopu

Ka, CTATUCTHKA U TCOPUSA BEPOATHOCT

CrocoOGHOCTh OMHUCHIBATH MPOIECCH
u SABJICHHUA, UMCHOIINEC

IT11 | BepOSATHOCTHBINA XapakTep, BBISIBISTH
CTaTUCTUYECKUE 3aKOHOMEPHOCTH B
Tema 2.1. Camocmosamens
peajibHOM MUPE Pasznoyposneevie
Kombunaropu Has paboma
Cnoco6HOCTh BBIOHpATH 3a0a4u U 3a0aHus
Ka. M4 Ne7(n.5.2
ONITHMAJTBHBIC TIYTH PEIICHUS (n.6.2, sapuanm
IIpaxTuyeckoe eapuanmol 1-2) 1-2 500 11)
samstae No 1 Cnoco6HOCTh IIPUMEHSATD , 3a0dnue
HOJTy4€EHHbIE 3HaHUS B
JI9 npodeCCHOHAIBHON  JEATEIbHOCTH
OpU  pEUIEHUH  OOLIECTBEHHBIX
npooem
CrocoOHOCTh ONMHUCHIBATEH IPOIIECCHI
u SBJICHUS, UMEIOLIHE
IT11 | BepOSATHOCTHBIA XapaKTep, BBISBIATH
CTaTUCTUYECKUE 3aKOHOMEPHOCTH B
Tema 2.2. pCaTbHOM MHUpE
DIeMEHTHI Cr1ocoOHOCTD OTIPEIEIIATh u
TEOpHH OLICHUBATh BEPOATHOCTH c
. . amocmosimens
BEPOSITHOCTEN H12 | nacrynienust coOBITHiT B 6 Pasnoyposnesvie
u HpOCTeﬁH.IHX IIPAKTUYCCKUX 7\/?; pa5 (;ma 30004 U 3a0aHUS
e8(n.5.
MaTeEMaTUYECK CUTyanudax ( (n.6.2, sapuarm
. sapuanmol 1-2)
o CrocoOHOCTH OCYIIIECTBIIATH, 1-2, 3a0anue 11)
CTaTUCTHUKH. M2 | KOHTPOIUPOBAaTh W KOPPEKTHUPOBATH
[IpakTuueckoe CBOIO ACATEIBHOCTD
sanaTue Ne | CrnocoOHOCTB PUMEHSTh
NOJTy4EHHbIE 3HaHUS B
JI9 Mpod)eCCHOHANBHON  JIeATEINbHOCTH
Opd  pemeHuH  OOIIeCTBEHHBIX
podiem
Paznen 3. leomeTpus.
Tema 3.1. Camocmosamensy | Konmponvuas
CriocoGHOCTB chopMyIupoOBaTh
[Ipsimble n Has paboma paboma (n.6.1,
114 JIOKa3aTeIbCTBO pelleHus,
IIJIOCKOCTH B Ne9(n.5.2 sapuanm 1-2,

MIPOCTPAHCTBE.

OpeaoCTaBUTh apryMCHTLL

sapuanmol 1-2)

sadanus 16,17)




Kpatkoe
HauMEHOBaHUE
paszena
(mMomymst) /
TEMBI
JUCLUIUTAHBI
IIpakTHueckoe

3amsatue Ne 1

Kon
pe3yib
TaTa
o0yue
HUS

IlokazaTens oBIajCcHMS
pe3yabTaTaMu O0y4CHUs

HaunmeHnoBaHnue o11eHO4YHOT 0O
CpEACTBA U MPEJCTABIECHUE €TO B

KOC

Texymmii
KOHTPOJIb

IIpomexyTouHas
aTrecTanus

18

CrocoGHOCTB NEPEYHCISITh
OCHOBHBIC IIOHATHS O IIJIOCKMX U
MPOCTPAHCTBEHHBIX ¢urypax,
OIIMCHIBATh UX CBOMCTBA

110

CriocoOHOCTh TPUMEHSATH U3yUCHHBIC
CBOMCTBa TeoMeTpHuYecKux (uryp u
(hopMyITBI B peaNbHBIX KU3HEHHBIX
CUTYaIIUsX

M2

CriocoGHOCTB OCYIIECTBIIATH,
KOHTPOJIMPOBATH U KOPPEKTHPOBATH
CBOIO JICSITENIBHOCTD

J3

CriocoOHOCTE  clienaTh YepTex K
3aJ[aHUI0, CTPYIITHPOBATH HECKOIBKO
reoMeTpudeckux (GUryp, CpaBHUBAThH
HOJTy9YCHHBIE PE3YJIBTATHI C
IIOCTABJICHHOM 3aJlayel

Pasnoyposnesuvle
3a0a4u u 3a0anus
(n.6.2, sapuanm
1-2, 3a0anue 9)

Tema 3.2.
Koopaunatsl n
BEKTOPBI.
IIpakTrueckoe
3aasTre Ne 1

119

Crioco6HOCTH pacro3HaBaTh
TEOMETPUIECKIE ¢burypst Ha
YepTexax, MOJENIIX, B peabHOM
MUpe

I110

CrocoOGHOCTh MPUMEHSATH N3YUEHHBIE
CBOMCTBA T€OMETPUYECKUX (QUTYp H
(GOpMyIBI B peabHbIX KU3HEHHBIX
CHUTYaIHsIX

M1l

Cnoco6HOCTh JIEMOHCTPHUPOBATH
[ENEYCTPEMIICHHOCT, B TOUCKaX WU
NPUHSATHA PEUICHUH, Pa3BUTOCTh
POCTPAaHCTBEHHBIX MTPEICTABICHUH

JI3

CnocoOHOCTh caenaTh YepTeX K
3a/IaHUI0, CTPYIIHPOBATh HECKOIBKO
reoMeTpuiecKkux (uryp, CpaBHHBATH
MTOTy4eHHbBIC pe3yabTaThI c
MOCTaBJICHHOM 3aJiauei

Camocmosmenw
Has paboma
Mel0m.5.2
sapuanmel 1-2)

Koumponvrnas
paboma (n.6.1,
sapuanm 1-2,
sadanus 18-20)

Tema 3.3.
MHororpanau
KU U KpYTJIbIe
Tena.
[Ipaktuueckoe
3ansTue Ne 1

119

CrocoOHOCTh pacro3HaBaTh
reOMETPUICCKUE ¢burypsr Ha
YepTexKax, MOJACISX, B PEalbHOM
MHUDE

I110

CriocoOHOCTb IPUMEHAThH U3y4YCHHBIE
CBOMCTBa TeOMeTpHYecKuX (uryp u
(hopMyIIBl B peaNbHBIX KU3HEHHBIX
CUTYyalUsAX

M3

CnocoOHOCTh HCIIOJIB30BaTh BCC
BO3MOXXHBIC PpeCypChL JUJIsL
JOCTHUXKCHMA ITIOCTABJICHHBIX IICJI el

J4

CriocoOHOCTE OOHAPYKMBATh CBSI3U
MEXTY JMCIHUTUTNHAMM,
MICTIOJIb30BATh MaTeMaTHYEeCKUe
OpUeMbl TIpU pelIeHHH 3ajad  Hu3
JPYTUX HAayK U B MOBCEAHEBHON
KU3HH

Camocmosameins
Has paboma
MNell(n.5.2
sapuanmol 1-2)

Pasnoyposnesuvle
3a0ayu U 3a0aHUs
(n.6.2, sapuanm

1-2, 3a0anus 8,
14, 15, 20)

4 Onucanue npoueaypbl OlleHUBAHUS




PesynpraTel 00ydeHUS TO AWCHUILIMHE, YPOBEHb C(POPMUPOBAHHOCTH KOMIETEHIIHM
OLICHUBAIOTCS 110 YETHIPEX OabHON MIKAJIe OLIEHKAMU: «OTIMYHO», «XOPOILOY,
«YZOBIIETBOPUTEIBHO», «HEYAOBIETBOPUTEIHHOY.

Texymas arrectanusi N0 AUCUUIUIMHE IPOBOAUTCS C LIEIBI0 CUCTEMAaTUYECKON ITPOBEPKU
JIOCTIDKEHUH — oOyuatommxcs. OObEKTaMu OLEHUBAHMS  SBISIOTCS: CTENEHb YCBOCHHS
TEOPETUYECKUX 3HAHUN, YPOBEHb OBJIAJCHUS MPAKTUYECKMMHM YMEHHUSIMU U HaBbIKAMM 110 BCEM
BUJIaM y4eOHOM pabOThl, KAUE€CTBO BBINOJIHEHUS CAMOCTOSITENIbHOU padOThI, yueOHask IUCHUIUIMHA
(aKTUBHOCTb Ha 3aHATHUSX, CBOEBPEMEHHOCTb BBINOJHEHHUS pA3JIMYHBIX BUJOB 3aJaHM,
MOCEIIAEMOCTh BCEX BUOB 3aHSATUM 10 aTTECTYEMOM AUCITUIUIMHE).

[Ipn npoBeneHUM NPOMEXKYTOUHOW ATTECTALMU OLIEHUBAETCS JIOCTHKEHHUE CTYJIECHTOM
3aIJJAaHUPOBAHHBIX MO AMCLUUIUIMHE PE3yJIbTaTOB OO0Yy4eHHs, OOECIEeUUBAIOLIUX PpE3YJIbTAThI
OCBOEHUSI 00pa30BaTEIbHOM MporpaMMebl B 1estoM. OIieHKa Ha 3a4eTe, 3K3aMEHE BBICTABIIAETCS C
Y4E€TOM OIICHOK, NOJYYEHHbIX IpPU MPOXOXKICHUM TEKylleld arrecTanuu. BwicunThIBaeTCs
cpeaHuil Oamn c y4eToM OLEHKM, IMOJY4YeHHON Ha 3adere, SK3aMEHEe U OKpYIJIAeTcs IO
MaTeMaTHYeCKUM ITpaBHiiaM (B ciydyae CHOPHOTO pe3yibTaTa, Py BbICTaBJICHUH OLIEHKH PELIeHUE
MIPUHUMAETCS UCXOS U3 PE3Y/IbTaTOB 3a4eTa, SK3aMEHa).

KpuTtepuu oueHnBaHMs YCTHOTO OTBETA

(o1IeHOUYHBIE CPEACTBA: COOECEIOBAHME)

5 0a/JI0B - OTBET MOKAa3bIBAaCT IMPOYHBIC 3HAHHWS OCHOBHBIX IPOIIECCOB H3ydaeMOu
MpeIMeTHON 00JacTH, OTIMYaeTcs TJIyOMHOM U TOJHOTOM pacKpbITHS TEMbl; BIIaJICHHUE
TEPMUHOJIOTUIECKUM aIllapaToM; YMEHHE OOBSICHATH CYIIHOCTD, SIBIICHUM, TTPOIIECCOB, COOBITHH,
JieNaTh BBIBOJABI M 00OOIIEHMs, JaBaTh apryMEHTHPOBAHHBIE OTBETHI, NMPUBOJAUTH IMPHUMEPHI;
CBOOOJIHOE BJIaJIECHWE MOHOJIOTHYECKOW PEYbl0, JIOTUYHOCTh W TOCJIEIOBATEIILHOCTh OTBETA;
yMEHHE MPUBOAUTH MIPUMEPHI COBPEMEHHBIX MTPOOJIeM H3ydaeMoi 00IacTu.

4 6anua - oTBeT, OOHAPY)KUBAIOIIUH MPOYHBIC 3HAHUS OCHOBHBIX ITPOIECCOB M3ydaeMOn
MpeIMeTHON 007acTH, OTIMYaeTCs TJIyOMHOM U TOJHOTOM pAaCKPBITHS TEMbI; BIIaJICHHUE
TEPMHUHOJIOTHYECKUM aIllapaToM; yMeHue OOBSICHATh CYIIHOCTD, SIBJICHU, IPOLIECCOB, COOBITUH,
JieNaTh BBIBOJABI M 00OOIICHMS, JaBaTh apryMEHTHPOBAHHBIE OTBETHI, NMPUBOJAUTH IMPHUMEPHI;
CBOOOJHOE BIIAJICHHME MOHOJIOTMYECKOW pPEYbl0, JOTUYHOCTh U MOCIIEOBATEIbHOCTh OTBETA.
OpHako oMycKaeTcsl OJfHa - IB€ HETOYHOCTH B OTBETE.

3 6ana — OTBET, CBUJETEILCTBYIOIIUN B OCHOBHOM O 3HAHHH IPOILIECCOB H3y4aeMOi
MpeIMETHOI 00J1aCTH, OTIIMYAIONINIICS HEIOCTaTOYHOMN TTTyOMHOW U MOJHOTOM PAacKpBITHS TEMBI;
3HAaHMEM OCHOBHBIX BOIIPOCOB TE€OpUH; c1ab0 chopMHUPOBAHHBIMU HABBIKAMU aHAIIN3a SIBJICHU,
MIPOLIECCOB, HEJOCTATOYHBIM YMEHHUEM JaBaThb AapryMEHTHPOBAHHBIE OTBETHl M MPHUBOIUTH
MPUMEPbI; HEIOCTATOYHO CBOOOTHBIM BIIAJICHUEM MOHOJIOTUYECKOW peublo, JIOTHYHOCTHIO U
MOCJIEIOBATEIbHOCTBIO OTBeTa. JlomyckaeTcss HECKOJbKO OIIMOOK B COJIEpP)KaHUU OTBETA;
HEYMEHHE MPHUBECTH MPHUMEpP Pa3BUTHS CUTYyallUd, MPOBECTH CBSI3b C JPYTMMU aCHEKTaMu
n3y4aeMoi o0nacTu.

2 6anjaa — oTBeT, OOHApYKMBAIOIIMKM HE3HAHUE MPOIECCOB M3y4aeMOW MpeAMETHOMN
o0nacTu, OTIMYAIOIIMICA HETITYOOKUM PAcCKpPhITUEM TEMbl; HE3HAHHEM OCHOBHBIX BOMPOCOB
Teopun, Hec(hOPMHUPOBAHHBIMU HABBIKAMU aHANM3a SIBJICHUMN, MPOLIECCOB; HEYMEHHEM JaBaThb
apryMEHTUPOBAHHBIE OTBETHI, CJIa0bIM BIAJACHUEM MOHOJOTUYECKON pedblo, OTCYTCTBUEM
JIOTUYHOCTHU U TMOCIIE0BATeNbHOCTU. J[OMyCKalOTCs cepbe3HbIe OIIMOKH B COACPKAHUH OTBETA,
HE3HaHHE COBPEMEHHOM MpoOIeMaTUKH U3y4aeMoi 00IacTu.

Kpurtepun oneHuBanus NUCbMEHHON PadoThI

(oLIEHOYHBIE CPECTBA: KOHCIIEKT, CAMOCTOSITENIbHAs paboTa).

5 6a1710B — CTYZIEHT HOJHOCTHIO BBIOJHIII paboTy, TOUHO ONPEETUB €€ CoJepKaHue U
cocTaBioNnMe. B Joruueckux paccykIeHUsX W OOOCHOBAaHMM pEUIeHHs HEeT MNpoOesioB U
olIMOO0K, BBIBO/IbI 000CHOBaHBI. CTY/AEHT BJIaJIe€T HABBIKOM CAaMOCTOSITENILHON PaboOThI MO

3aJlaHHOM TEMC; MCTOAaMU U IIPUCMAMU aHAJIN3a TCOPCTUICCKUX W/MIu MPAKTUYCCKUX aACIICKTOB



nzyyaeMoir obnactu. PaKTUYECKUX W MaTEMaTHYECKHX OHIMOOK, CBSA3aHHBIX C TMOHUMAaHUEM
MaTtepuana, HeT; Tpadudecku padora oopMiIeHA IPABHILHO.

4 Gamma - paboTa XapaKTepH3yeTCs CMBICIIOBON IEIHHOCTHIO, CBSI3HOCTHIO U
MOCIIEIOBATEILHOCTRIO HM3JIOKEHUS; JomylieHo He Oonee 1 ommOku mpu pemenuu. Pabora
BBITNIOJIHEHA TIOJIHOCTHIO, HO OOOCHOBaHHUS IIAroB pelIeHUs HeJAOCTaTouHbl. He Bce BBIBOBI
clienanbl u/uim 000cHOBaHbl. DAKTHUECKUX OMMOOK, CBA3aHHBIX C TOHUMAaHUEM MaTepuasa, HeT.
JlomyIieHbl 0jHa-ABE OMUOKH B 0(OPMIICHHH PAOOTHI.

3 faJu1a — CTY/IGHT MPOBOJMT JOCTATOYHO CAMOCTOSATENIBHBIN aHAJIN3 OCHOBHBIX 3TAIlOB U
CMBICJIOBBIX COCTABIISIOIINX paOOTHI; TOHMMAET 0a30BbIe OCHOBBI MaTepuaiia. Perenue packpbITo
HE TIOJIHOCTHIO, OOOCHOBAHMS WIATOB PEUICHHWS HEAOCTATOYHBL. BBIBOIBI HE CHCTaHBI H/HIIH
BBIBOJIBI HE 000CHOBaHEKI. [lomyieHo He 6oJiee 2 omuOOK B pelIeHnH, 0(popMIIECHUN pabOTHI.

2 6asi1a - paboTa ImpeIcTaBisieT co00l penieHne 0e3 Kakux Obl TO HU ObLII0O KOMMEHTAPUEB,
obocHoBanmi. He packppiTa CTpyKTypa W TEOpETHYECKas COCTABIIONIAsi TEMbI. BBIBOJBI
OTCYTCTBYIOT. [lomyIieHo Tpu uiu 60jee Tpex OmmrboK B pelIeHu , B 0(hpopMIeHIH paOOTHI.

Kpurtepuu BbicTaB/IeHUs] OLIEHKHU CTY/IEHTY Ha 3a4eTe/ JK3aMeHe
(o1IeHOYHBIE CPEJICTBA KOHTPOJIbHAS pab0Ta, BBHITIOJIHEHUE MUChbMEHHBIX PA3HOYPOBHEBBIX
3a/1a4 U 3a/1aHui)

OrneHKa 110
MIPOMEKYTOUHOMN XapakTepucTrKa KauecTBa CPOPMHUPOBAHHOCTH KOMITETEHIIUHA
aTTeCTAlluU

CryneHT aeMOHCTpUpyeT CGHOPMHUPOBAHHOCTh JUCITUTIIMHAPHBIX
KOMIIETEHIIMM ~ HAa  MPOJBUHYTOM  ypOBHE:  OOHapyXuBaeT
BCECTOPOHHEE, CHCTEMAaTHYECKOE W TIIYOOKOE€ 3HaHHE Y4YEOHOTO
MaTepuaa, yMeeT TECHO YBA3BIBATh TEOPHIO C MPAKTUKOM, CBOOOIHO
COpaBliseTCs C 3ajadyaMu, BOMNpOCAaMHM U JPYTMMH BHUJAaMHU
NPUMEHEHUs 3HAHUM, NpUYEM He 3aTpyTHSETCS C OTBETOM MpU
BUJOM3MEHEHUH 33a/JlaHul, MPAaBUIBHO OOOCHOBBIBAECT MPHUHITOE
pelieHue, BiajgeeT Pa3HOCTOPOHHUMH HaBBIKAMHU U NpUEMaMU
BBITIOJTHEHHUSI TPAKTUUECKHX 3a71ay.

«3aareHo» /
COTJIMYHO»

CryzneHT aeMoHCTpupyeT cGhOPMHUPOBAHHOCTh JAUCLUILTMHAPHBIX
KOMIIETEHIIM Ha 0a30BOM ypOBHE: OCHOBHBIC 3HAHUS, YMEHUS
OCBOEHBI, HO JIOITYCKAIOTCS HE3HAYUTENbHbIE OUTUOKH, HETOUHOCTH,
3aTpyJHEHUS TIPU aHAJUTUYECKUX OIepalusx, MepeHoce 3HaHUi U
YMEHHMI Ha HOBbIE, HECTAHAAPTHBIC CUTYAIIHH.

«3aureHo» /
«XOPOILIO»

CrymeHT JeMOHCTpHpYeT C(HOPMHUPOBAHHOCTh JUCIHUILTMHAPHBIX
KOMIIETEHIIM Ha TOPOTOBOM YpPOBHE: HMMEET 3HAHUS TOJBKO
OCHOBHOTO MaTepuajia, HO HE YCBOWJ €ro Jeraiei, B Xoze
KOHTPOJIbHBIX MEPONPUITUN JOMYCKAIOTCA 3HAYUTENbHbIE OIINOKH,
HEJI0CTAaTOYHO MPaBUIIbHBIC bopMyIHPOBKH, HapYIICHUS
JIOTUYECKOW TMOCIEA0BATEIbHOCTH B H3JI0KEHUU MPOTPaAMMHOIO
MaTepuaia, UCTIBIThIBACT 3aTPYAHEHUS TPU BBITOTHEHUU
MPAKTHYECKUX padoT, MPU ONMEPUPOBAHUM 3HAHUSMU M YMEHUSIMHU
IIPU UX NEPEHOCE Ha HOBBIE CUTYALIHH.

«3autreHo» /
«YIOBJIETBOPUTEIILHO

CTYJICHT ACMOHCTPUPYET C(i)OpMI/IpOBaHHOCTL JAUCHUIINIMHAPHBIX
KOMIIETECHIIUM Ha YPOBHE HHIKC IMOPOroBOI'0: BBIABIIACTCA IIOJIHOC
«He 3a4TeHO» [ WJIN ITPAKTHYCCKHU IMOJIHOC OTCYTCTBUC 3HaHWUHM 3HAYUTEILHON 4acTH
«HCYHAOBJICTBOPUTCIIBHO» | IIPOTpaMMHOT0 MaTe€puralia, CTyACHT IOOIYCKAE€T CYHICCTBCHHBIC
OI_HI/IGKI/I, HCYBCPCHHO, C OOJNIBIIMMU 3aTPYAHCHHUAMU BBIIIOJIHACT
IMPAKTHUICCKUC pa6OTBI, YMCHUSA U HABBIKH HC C(I)OpMHpOBaHBI.




5. HpI/IMepbl OICHOYHBIX CPECACTB AJIA MPOBCACHUA Telcymeii arTrecralmmu

5.1 Bonpocwl 14151 cobeceqoBaHus (YCTHOTO ONPoca):

1.
2.
3.

RO ~No A

17.
18.
19.
20.
21.
22.
23.
24,

25.

26.
27.

28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.

39.

0.
11.
12.
13.
14.
15.
16.

Kakue uncna Ha3bIBalOT APOOHBIME?
Kakue onepanuu BEIIOTHSIOTCS HA MHOXKECTBE PAllHOHAIBHBIX YHCET?
BepHo nu yTBepKAeHUE:
a. Ecnu HarypanpbHOE YUCIIO IEIUTHCS HA 6, TO OHO JeNuTCs Ha 3;
b. Ecnm cymma IByX 4mcen 4eTHOE YUCIIO, TO KaXKJI0€ CJIaraeMoe 4eTHO;
c. Ecmm npousBenenue qByx 4Mces paBHO HYIIO, TO KaXKIIbIi MHOXKHTEIb PABEH HYIIIO;
d. Ecnu ky0 HEKOTOPOTO YMCIIA ISTUTCS Ha 8, TO ATO YHCIIO YETHO?
Kakoe uncno Ha3bIBalOT HAUMEHBIINUM (HaUOOJIBIIMM) 3HaUE€HUE PYHKIIMU HA MHOXKeCTBE?
Kakyto ¢pyHKIIMIO Ha3bIBAIOT YETHON (HEYETHOMN)?
Kaxuwm cBolicTtBoM 001aiaeT rpaduk yeTHOU (HeueTHOM) hyHKIUn?
CdopmynupyiiTe mpu3HaK MOCTOSHCTBA/BO3pacTaHusl/yObIBaHUS (PYHKITHH.
Kakyro Touky Ha3pIBalOT TOUKOM MakcuMyma (pyHKIMHU? TOUKONH MUHUMYMa QpyHKIUNA?
Kakyro ¢yHKIIMIO HAa3bIBAIOT CTENEHHON (YHKLMEN ¢ HATypalbHBIM NOKa3aTesneM?
Cdopmynupyiite cBoiicTBa GyHKIHNU Yy = X"
Kakyro ¢yHKIIMIO HAa3bIBAIOT CTENEHHON (YHKIMEN C IIeJIbIM IToKa3aTeaem?
Kaxas durypa sBisercs rpahukom GyHKIEN y = x°?
Coopmynupyiite cBoiictBa pynkiun y = x", n € N.
UTto Ha3bIBAIOT KOPHEM N-H cTerneHn u3 yucia a, e n € N, n > 1?
IIpu KakuX 3HAUEHHAX a IMEeT CMBICT BhIpaxkenne 2k+1y/a, ke N?
UYro Ha3pIBarOT apu(PMETHIECKUM KOPHEM N-I CTENICHH U3 HEOTPHUIIATEIIHHOTO YUCIIA a, TJC
neN,n>1?
ITpy KaKNX 3HAYEHMSX a IMeeT CMBICT BeIpaxkeHne?k/a, ke N?
Copmymupyiite cBoiicta Gyrkmun y = 2k+1/a, ke N.
Cdopmymupyiite coiicTBa GpyHKIMH y = 25+/a, ke N.
CdopmynupyiiTe CBOMCTBa KOPHS N-1i CTETICHHU.
Kakyro ¢hyHKIIMIO HA3bIBAIOT CTETICHHOW (DYHKIIMEH ¢ pallmOHaIbHBIM TIOKa3zareiemM?
CdhopmynupyiiTe CBOWCTBA CTENIEHU C PALIMOHATIBHBIM [IOKA3aTEJIEM.
Kakoe ypaBHeHHE Ha3bIBalOT UPPALIMOHATILHBIM?
OO0e yacTu ypaBHEHHUS BO3BEIM B HEUYETHYIO cTeneHb. O0s3aTeIbHO JIM UCXOIHOE U
[I0JIy4EeHHOE YpaBHEHUs OyayT PaBHOCHIIbHBIMU?
O0e yacTu ypaBHEHHUs BO3BEJH B UYETHYIO cTelieHb. O0s3aTeIbHO JIM UCXOTHOE U MOTy4YE€HHOE
ypaBHEHHUs OyAyT paBHOCUIbHBIMU?
Kak MOKHO BBISIBUTH HOCTOPOHHHE KOPHU YpaBHEHUS?
Kakyro TeopeMy M Kakoe CleACTBUE U3 HEE HCHOJb3YIOT MPHU PELICHUH [OKA3aTEeNIbHBIX
ypaBHEHUI/HEPaBEHCTB?
YTo Ha3bIBAIOT JIOrapr(MOM MOJIOKUTEILHOrO Yncia b mo ocHoBaHuto a?
Kakoe paBeHCTBO Ha3bIBalOT OCHOBHBIM JIOTAPU(PMUUECKUM TOXKIECTBOM?
Kakoit noraprupm Ha3bIBaIOT J1ECATUYHBIM?
Cdopmynupyiite cBoicTBa J0rapupMOB.
Kakyto ¢pyHKIMIO Ha3bIBAIOT JIOTapu(PMUIECKO?
Cdhopmynupyiite cBoiicTBa norapudmMudeckon HyHKIUH.
Kakyto Teopemy U Kakoe CleJACTBHE U3 HEE€ NMPUMEHSIOT MpPU pelIeHUH JIoTapuGMUIECKUX
ypaBHEHUH/HEPaBEHCTB?
Uro Ha3bIBAIOT YIJIOM B OJMH paauaH?
KakoBa paagnanHas Mepa yria, paBHoro 1°?
YeMy paBHa JAJMHA IYTU OKPYKHOCTHU paauyca R, conepxareit o pag?
UYro Ha3bIBalOT KOCMHYCOM YTJjla OBOPOTa? CHHYCOM YIJjla OBOPOTa? TAHT€HCOM YTJja
noBopora?
KakoBa o6nactb onpezaeneHus GyHKIUU y = sin X? y = COS x?



40.
41.
42.
43.
44,
45.

46.
47.
48.
49,
50.
51.

52.
53.
54.
55.
56.
57.
58.
59.
60.

61.
62.

63.
64.

65.
66.
67.
68.

69.
70.
71.
72.
73.
74.
75.
76.
77.

78.
79.

80.
81.

82.

KakoBa o0sacth 3HaueHuii GyHKIUU y = Sin X? y = COS x?

UYemy paBeH sin (o+27n), rae N € Z? cos (o+2nn), rae N € Z?

KakoBa o6nacts onpeznenenus pyHkuuu y = tg X?

KakoBa o6nacts 3HaueHuit pyHkuuu y = tg X?

Uemy paBeH tg (o+2mn), rae N € Z?

Koraa rosopsr, uro yron a sBusercs yriom | serseptu? Il uerBeptu? Il yerseptu? IV
yeTBepTu?

Kakue 3HaKH NMEIOT CHHYC, KOCHHYC U TAHT'€HC B KAXKIO0W M3 KOOPAMHATHBIX YeTBEPTEH?
Kakwne u3 TpuroHomMeTpuaeckux (GyHKIUHN SBISAIOTCS YETHBIMU, a KAKUE - HEYCTHBIMH?
Kakyto ¢pyHKIIMIO Ha3bIBAIOT MEPHOIMYECKON?

Kakoe paBeHCTBO Ha3bIBAIOT OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM?

Kakoe To1ecTBO CBA3BIBAET TAHT€HC M KOCHHYC OJIHOTO U TOT'O )K€ aprymeHra’?
Cdhopmynupyiite npaBuiia, KOTOPHIMH MOKHO PYKOBOJICTBOBAThCS MPU MMPUMEHEHUH (HOPMYIT
MIPUBEICHHUSI.

Yto Ha3bIBAIOT apKKOCHHYCOM unciia b?

Kakoii Buz umeer hopmyiia KopHe# ypaBHeHUs COS X = 1?7 cos X = 1?7 cos x = 1?

[Mpu kakux 3HaueHUsx b umeer kopHu ypaBHeHHe SiN X = b?

Urto Ha3bIBalOT apKCUHYCcOM yucia b?

Yro Ha3pIBAIOT apKTaHreHCOM uncia b?

HazoBute popmyny kopHeli ypaBHeHus tg x = b.

UTto Ha3bIBaIOT NpuUpalieHueM QyHKIUU B TOUKe?

[To xakoil popmyre onpenenstoT MTHOBEHHYIO CKOPOCTh?

1o xaxoii hopmysie onpeaensioT yriioBoi ko3 PuineHT kacateabHoi k rpaduky pyHkunu B
TOYKe?

CdhopmynupyiiTe TEOpEMY O MIPOU3BOAHOM: 1) CyMMBI; 2) MPOU3BEACHHMS; 3) YaCTHOTO.
Kakoii Bua MMeeT ypaBHEHHE KacaTelIbHOM, MPOBEACHHON K rpaduky QyHKIwH / B TOUKE C
abCcImccon xn?

Chopmynupyiite mpu3Hak TOUKA MAaKCUMyMa; TOUKH MUHUMYyMa.

OnumuTe, Kak HAWTH HanOOoJIbIlIee M HAaUMEHbIee 3HaYeHus quddepeHupyeMoi GyHKITUN
Ha mpoMexyTke [a; b].

Onumure 1I1aH UCCIEOBAHUS CBONCTB (DYHKIIUU.

Kakyro ¢yHKIIMIO HAa3bIBaIOT IEPBOOOPA3HON TaHHOUM (PYHKIIMHU HA 3aJaHHOM ITPOMEXYTKe?
CdopmynupyiiTe 0OCHOBHOE CBOMCTBO MEPBOOOPA3HOM.

Kakyto 3anuch Ha3bIBalOT OOIIMM BHIOM IepBOOOpa3Hbix ¢yHkinuu f Ha 3amaHHOM
MPOMEKYTKE?

ChopmynupyiiTe mpaBuiia HaX0KICHUS TEPBOOOPA3HOM.

Kakyto ¢urypy Ha3pIBaloT KpUBOJIMHEHHON Tpanenuei?

[To xakoii popmyre MOKHO BBIUMCIIHUTD IUIOIIA(b KPUBOJIWHEHHON Tpaneuun?

Yro Ha3BIBAIOT ONpeaeaEHHbIM HHTEerpaioM (yHkimu f Ha mpoMexyTtke [a;b]?

Kakoe paBeHcTBO HazbIBatoT popmynoit Herotona-Jleli6Huma?

Onumure, KaKO€ MHOKECTBO HA3bIBAIOT YIOPSAIOUECHHBIM.

UTo Ha3bIBAIOT MEPECTAHOBKON KOHEYHOTO MHOXKECTBA?

Kak Ha3pIBalOT 1 0003HAYAIOT NPOU3BEIEHHUE MEPBHIX N HATYPAIbHBIX Yncen?

Ilo xakoil Qopmyre MOXHO BBIYUCIUTH KOJUYECTBO IE€PECTAHOBOK N-3JIEMEHTHOTO
MHOXeCTBa?

YTo Ha3bIBAIOT pa3MElLICHHEM U3 N AIEMEHTOB 10 K eMeHTOB?

ITo kakoit Gopmyne MOMXHO BBIYMCIUTH KOJMYECTBO pasMELIEHUH M3 N-3JIEMEHTHOTO
MHO>KeCTBa 110 k 311eMeHTOB?

Yro Ha3BIBAIOT COYETAHHEM U3 N BJIEMEHTOB 110 K 2IeMEHTOB?

Mo xako¥#t (opmyse MOKHO BBIYHCIUTH KOJMUYECTBO COYETAHMI U3 N 31eMEHTOB 10 K
JJIEMEHTOB?

Uto Ha3bIBAIOT MEPECTAHOBKOM KOHEUHOTO MHOXecTBa?



83. UTo Ha3bIBaIOT pa3MelIeHuEM N-3JIEMEHTHOTO MHOXKECTBA 110 K 211eMeHTOB?

84. Yto Ha3bIBaIOT COUYETaHUEM N-3JIEMEHTHOTO MHOXeCTBa 110 K 311emeHToB?

85. Kakyto ¢popmyny HazbiBatoT OuHoM HproToHa?

86. ChopmynupyiiTe cBoicTBa TpeyroiabHuKa [lackais 1 OMHOMHAIBHBIX KO PHUIICHTOB.
87. Kakue coObITHS Ha3bIBAIOT HECOBMECTHBIMU?

88. Kakoe coOpITHE HA3BIBAIOT OOBECTMHCHUEM JBYX COOBITHIA U KaK €ro 0003Ha4aroT?

89. Uemy paBHa BEepOSITHOCTb O0BETUHEHHUS ABYX HECOBMECTHBIX COOBITHIA?

90. Kakoe coObITHE Ha3bIBAIOT NIEPECEUCHUEM JIBYX COOBITHI 1 Kak ero 0003HavaroT?

91. Kak MO>KHO BBIYUCIIUTH BEPOSITHOCTh OOBEAMHEHUSI IBYX COOBITHIA?

92. Kakoe coObITHE Ha3bIBAIOT JOTIOJTHEHHUEM COOBITHS U KaK ero 0003Ha4aroT?

93. Kak MO>KHO BBIYHCIIUTH BEPOSITHOCTD JOTIOJTHEHUS COOBITHS?

94. Kakue Ba COOBITHS HA3BIBAIOT HE3ABUCHMBIMU ?

95. Kakwue iBa cCOOBITHS HA3BIBAIOT 3aBUCHUMBIMHU ?

96. Kak HaiiTH BepOSTHOCTH ITEpeceueHNs] HE3aBUCUMBIX COOBITHI?

97. Yto Ha3BIBAIOT CITy4aHON BETMIUHON?

98. Uto Ha3pIBatOT MHOXKECTBOM 3HAUCHHI CITyJaifHON BETMYNHBI?

99. Yrto Ha3bIBAIOT pacIpeaesieHHeM BEPOSITHOCTEH CITydaliHO# BETMUNHBI?

100. Kakoe pacmpeneneHne BepOSTHOCTSH HA3bIBAIOT OMHOMHUAIBHBIM?

101. Yro Ha3BIBAOT MAaTEMATHYECKUM OXKUIAHUEM CITYIaHON BEITHUUHBI?

102. Kak B MaTeMaTHKe Ha3bIBAIOT TIEPBOHAYAILHBIC TOHATHS, KOTOPBIM HE JTAOT OTIPEICIICHUS ?
103. Kakwue ¢purypsl BXOJIAIT B CHUCOK OCHOBHBIX MOHSTHI CTEpEOMeTprn?

104. B kakoM ciry4ae TOBOPSAT, YTO TpsiMast mepecekaeT MI0CKOCTh?

105. B kakoM cirydae TOBOPSAT, YTO TUIOCKOCTH MTEPECEKAOTCs?

106. HazoBuTe n3BEeCTHBIC BaM MPOCTPAHCTBEHHBIE (PUTYPHI.

107. W3 xakux puryp cocTouT MOBEpXHOCTh MHOTOTpaHHuKa? Kak nx Ha3pIBaroT?

108. UYto Ha3wiBaroT peOpamu MHOTOTpaHHUKA? BepmmHaMu MHOTOTpaHHHUKA?

109. Kakwue BuIbI MHOTOTPAHHHUKOB BbI 3HaeTe? ONUIIUTE 3TH MHOTOTPAaHHUKH.

110. Kakwue cymecTBYIOT CiIy4an B3aMMHOTO PACIIOJIOKEHUS JBYX MPSAMBIX B TIPOCTPAHCTBE?
111. CdopmynupyiiTe MpU3HAK TAPALIETHHOCTH MPSIMON U TUIOCKOCTH.

112. CdopmynupyiiTe MpU3HAK NAPATICTBPHOCTH JBYX IJIOCKOCTEH.

113. Yro Ha3bIBAIOT YIIIOM MEXAY ABYMSI MEPECEKAIOIUMUCS TPSIMbIMU?

114. Yemy paBeH yroj MexIy ABYMS MapajuiedIbHBIMU MPSIMbIMU?

115. Yro Ha3bIBAIOT YIJIIOM MEXAY IBYMS CKPEIIUBAIOIIUMUCS TPSIMbIMU?

116. CdopmynupyiiTe NpU3HAK NEPICHAUKYIIPHOCTH MPSIMOU U TUIOCKOCTH.

117. Yrto Ha3bIBaIOT paccTOSIHUEM OTTOYKHU 10 IIockocTu? PaccTositHuem oT mpsmMoil 1o
napajuieJIpHOH eil mockoctu? PaccrossHueM Mexy ABYMs NTapajuleIbHbIMU IIOCKOCTSIMU?
118. Cdopmynupyiite TeopeMy 0 TpexX MepHeHIUKYIIpax.

119. Yemy paBeH yros Mexjy MpsiMOW M MJIOCKOCTBIO, €CIH MpsiMasi MapaijielibHa IIOoCKoCcTH?
[psmas npunaexut miaockoctu? [psmas nepneHInKynspHa MIOCKOCTH?

120. Kakyto ¢urypy Ha3pIBartOT JIMHEHHBIM YIJIOM JBYTPAHHOTO yria?

121. Yro Ha3bIBaIOT BEIMYMHON JBYTrpaHHOrO yria?

122. Kak HaliTH pacCTOSIHHE MEXAY ABYMS TOUKAMU, €CTH U3BECTHBI MX KOOPIMHATHI?
123. Kakoii BeKTOp Ha3bIBaIOT HYJIEBbIM?

124. Yro Ha3bIBAIOT MOJYJIEM BeKTOpa?

125. Kakwue BeKTOpbI Ha3bIBAIOT KOJUTMHEAPHBIMU?

126. Kakwue nBa HEHYNEBbIX BEKTOpPA Ha3bIBAIOT PaBHBIMU?

127. Kak HaliTH MOJlyJ b BEKTOpPA, €CJIM U3BECTHBI €r0 KOOPUHATHI?

128. Onummre npaBuIo TPEYroJbHUKA Ul HAXOXKACHUS CYMMbI BEKTOPOB.

129. Onummre npaBuIo MapaiesorpaMMa Il HAX0XKJIEHHUSI CYMMBI JIByX BEKTOPOB.

130. Omnummre npaBuIo Napajiesenunea Ui HaX0KICHUs CyMMBI TPEX BEKTOPOB.

131. Kakoii BeKTOp Ha3bIBAIOT Pa3HOCTHIO IBYX BEKTOPOB?

132. Chopmynupyiite coueTaTeabHOE U paclpeieIuTeNbHble CBOMCTBa YMHOKEHUS BEKTOpa Ha



YHCIIO.
133. Kakwue BeKTOpbI Ha3bIBAIOT NEPIECHANKYISIPHBIMH?

134. Yrto Ha3bIBAIOT CKAJSIPHBIM IPOHU3BEICHUEM JIBYX BEKTOPOB?

135. Yro Ha3bIBaIOT MHOTOTPAHHUKOM?

136. Kakwue rpanu MHOTOTpaHHHKA HA3bIBAIOT COCEAHUMU?

137. Uro Ha3bIBAIOT ABYrPAaHHBIM YTJIOM MHOTOTpPaHHHKA?

138. Kakoii MHOrOrpaHHHK Ha3bIBAIOT BBITYKIIBIM?

139. Yro Ha3BIBAIOT IPU3MOIi?

140. Yro Ha3BIBAIOT BBHICOTOM MPU3MBI?

141. Kakyro npusmy Ha3bIBaroT npsimoii? HaknoHHo#M?

142. Kakyto npu3My Ha3bIBaIOT MIPABHIBLHOM?

143. Yrto Ha3bIBAIOT JMArOHAIBHBIM CEUEHUEM MTPHU3MBI?

144. Yto Ha3BIBAIOT ITUIOMIA/HI0 OOKOBOM MOBEPXHOCTH MPU3MBI?

145. Yemy paBHa miomagb OOKOBOM MOBEPXHOCTU MPSIMOM MPU3MBbI?

146. Yro Ha3BIBAIOT MAPATUICITICITUIICIOM?

147. Kakue rpanu napasuienenurnesia Ha3blBatoT POTUBOJIEKAIIUMU?

148. Kakoii napanenenure;] Ha3bIBarOT MPSIMBIM?

149. Kakoii mapajureNenuIe]l Ha3bIBAOT MPSIMOYTOJTHHBIM?

150. Yrto Ha3bIBAIOT M3MEPEHUSMH MPSIMOYTOJIBHOTO Mapasuienenunena’?

151. Kakum cBOMCTBOM 00JIaIal0T JUATOHAIIM TIapasiienenumnena’?

152. ChopmymupyiiTe TeOpeMy 0 KBapare AUaroHaM MPsiMOYroJIFHOTO TapaljieleHITeIa.
153. Yro Ha3BIBAIOT TUPAMHUION?

154. Yro Ha3bIBAIOT BBHICOTON MUpaMUbI?

155. Kaxkoe cedeHne Ha3bIBAIOT JUArOHAIBLHBIM CEUEHUEM IMUPAMUIBI?

156. Kakyro nupamuy Ha3bIBatOT MPABUIBHOM?

157. Yto Ha3zwiBaroT anodeMoil mpaBUIbHOU MUPAMUIBI?

158. UTo Ha3BIBAIOT TUIOMIABI0 OOKOBOM MOBEPXHOCTH MTUPAMUIBI?

159. UYemy paBHa 1miomaas O0KOBOM MOBEPXHOCTH NMPABUILHON TUPAMHUIBI?
160. OmnwummTe, KaKOW MHOTOTPAHHUK HA3bIBAIOT YCEUEHHOW TUPAMUION.

161. OnummTe 3IeMEHTHl YCEUEHHOW MUPAMHU/IBI.

162. Kakyro yced€HHYIO MUpaMHUAy Ha3bIBAIOT MPABHIIBHON?

163. UYto Ha3pIBaroT anogeMoii MpaBHIILHON yCeUEHHON TUPaMHUIbI?

164. Yto Ha3BIBAIOT IUIOMIA/BI0 OOKOBOM MOBEPXHOCTH YCEUEHHOU MUPAMUIBI?
165. Uemy paBHa 1uiomaas O0KOBOM MOBEPXHOCTH MPaBUILHON YCEYEHHON MTUPaMUIbI?
166. Kakoe Teno Ha3pIBAIOT IHJIMHIAPOM?

167. OmnwummTe, YTO Ha3BIBAIOT OOKOBOM IMOBEPXHOCTHIO ITUIMH/IPA.

168. Uto Ha3BIBaIOT OCHOBAHUAMHU IMIIHH/IpA?

169. Kaxkoe Teno Ha3pIBaIOT TEJIOM BpaIieHUs?

170. Yto Ha3BIBAIOT OCEBBIM CEUECHUEM ITUIUHApA?

171. W3 kakux ¢uryp cocTout pa3BEpTka HUIHHIpA?

172. Tlo xaxoii popmyIie BEIYUCISIOT IUIOMIA b OOKOBOM MOBEPXHOCTHU IIMIIUHAPA?
173. Tlo xaxoii popmyIe BEIYUCISIOT TUIOMIA (b OTHOW TOBEPXHOCTH IUIUHAPA?
174. Kakoe Teno Ha3bIBalOT KOHYCOM?

175. Onwumwre, 4TO Ha3bIBAIOT OOKOBOM MOBEPXHOCTHIO KOHYCA.

176. UYro Ha3bIBatoT ocHOBaHHEM KoHyca? Ocbio KoHyca? BricoToit koHyca?
177. UYrto Ha3bIBAIOT OCEBBIM CEYEHHEM KOHYyca?

178. W3 yero coctout pazBépTKa KOHyca?

179. Yro npuHMMAIOT 3a IUIOIIA b OOKOBOI MOBEPXHOCTH KOHYca?

180. TIlo xaxoii (hopMye BEIYUCIAIOT IO/ lb OOKOBOM MOBEPXHOCTH KOHYca?
181. Tlo xaxoii (hopMyIe BEIYUCISAIOT TUIONIA b TOJTHOM MOBEPXHOCTH KOHYca?
182. Uro Ha3pIBalOT OOKOBOI MOBEPXHOCTHIO YCEUEHHOTO KOHYCa?

183. Uto Ha3BIBAIOT OCEBBIM CEUEHUEM YCEUEHHOTO KOHYca?



184.
185.
186.

187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.

Urto Ha3bIBarOT cepoit?

Uto Ha3bIBaIOT 11apOM?
UTo Ha3BIBAIOT AUAMETPOM Iiapa?
Uto Ha3pBatoT 00bEMOM TeNMA?

5.2 lIpuMepsI cCaMOCTOATETBLHBIX PadoT

UTo nmpuHUMAIOT 3a TUIOIA s OOKOBOM MOBEPXHOCTH YCEYEHHOTO KOHYyca?
Mo kakoit popmyse BBIYHCISIOT IJI0MIa b OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYca?

Uto Ha3BIBAIOT pagnycoM chepbl; TuaMmeTpom chepni?
Uemy paBeH auameTp cdepsl, eciau e€ paanyc paBeH I?

UTo 3HAUUT U3MEPUTH 0OBEM MHOIOTpaHHUKA?

[To xakoit popmyIie BEIYHCISAIOT 00BEM MPU3MBI?

[To xakoit popmyre BEIYUCIIAIOT 00BEM TTHpaMUIBI?

[To kakoit popMysie BEIYUCISIIOT 00bEM YCEUEHHOU MUPAMUIBI?
[To xakoil popmyie BEIYMCIAIOT 00BEM KOHYyca?

[To xakoil popmyiie BHIYUCIAIOT 00BEM YCEUEHHOTO KOHYca?
[To xakoil popmyne BHIYUCIAIOT 00BEM HUIUHAPA?

[To xakoil popmyse BEIYUCIAIOT 00BEM mIapa?

UTo Ha3bIBaIOT IJIONIA/IbI0 TOBEPXHOCTH 11apa?

[To xakoil popmyre BHIYUCIAIOT MJIoLaab chepnl?

1. CamoctosrenbHas pabota Nel. Pa3BuTre noHsATHS O ynCe.

Bapuanr 1
1. TlpencrtaBpTe B  BUIE OECKOHEUHOU
JECSITUYHOM MEePHOINUECKON npobu
palnoHaIbHBIC YUCIIA:
23 —5 8:-—41
4 7 15 6
2. Haiimure 3 apobu, KoTtopwie OymyT

OOJIBIIIE -5, HO MEHBIIIE £
11 11

332B51111§cnmi%: 9
1 4 -2 + - (4,254 — 1,134:0,28)

9 39 18 3
+ 1,114
4. Bpruucnute npuOIMKEHHO:
1,0063
5. IIpeoOpa3yiiTe (ympoctute)
paIMOHaIbHOE BBIPAKCHUE:
y2  1—x2 1—xy?

x+1 y—-1 y—1
6. Pemute ypaBHeHuE:
2x*—=5x242=0
7. Pemmre HEpaBEHCTBO:
(Bx—2)2—4x(2x—-3)=0

BapwuanT 2
1. IlpencraBpTe B BHAE OECKOHEUYHOU
JECSITUUHOMN MepUOANYECKON npobu
palnMoHaIbHbIE YNCIIA:
31, —6:5--_52:

4 13'11 9

2. Haiinute 3 npo6u, KoTopbeie OyayT OoJbIIe
= HO MeHblIe £,

13 13

3. Brruucaure:
61 11

1 1 7
[8,6'2 - (5%—45)] . (4—0 ZE + 1,34)
4. Berauciaute TpUOINKEHHO:
1,001°
5. IIpeobpa3yiite (yIpoCTHTE) pallMOHATILHOE
BBIpa)KCHUE!
a b —a2b
ab+b ab-—a
6. Pemmte ypaBHeHue:
2x*—=3x2+1=0
7. Pemnte HEpaBEHCTBO:
x(3x—2)—(2x—-3)2<0

b2 —a

b—-1

2. CamocrosrtenbHas padora Ne2. dyHkuuu u rpaduku




Bapuanr 1
1. ®ynkuust 3agana popmynoit f(x) = *3.

x+4
Haiigure: a) f(1); 6) £(0).
2. Haiinute obnacte ompeneneHus QpyHKINUN

fx) =vx -3
3. Haiimute MHOXECTBO 3HaueHWH (QyHKIHMU
f(x) =x>+4

4. SIBngercd M  YETHOW WIM HEYETHOU
byuaxuust: a) f(x) = 7x3 — 5x5;

BapuanT 2
1. Oynkiust 3amaHa  ¢popmymnoi f(x) = *3,

x+4
Haiigure: a) f(2); 6) f(—1).
2. Haiigure obOnmacTth omnpenencHuss QyHKIAN

fx) =vx+4
3. Haiinute MHOXECTBO 3HAUYCHHUH (QYHKIHH
f(x) =2x2 -1

4. SIgngercs NM  YETHOM WM HEUYETHOU
bynkums: a) f(x) = x5 + 2x3;

6 f0) =
2x—8

5. Ha pucynke nzobpaxen rpadpuk QyHKIUU

y = f(x), onpeneneHHON Ha IPOMEKYTKE

[-3,5; 5]. [onw3ysick rpadukoM, HaIUTE:

a) f(=2);

0) 3HaueHus X, IpHu KOTopbIX f(x) = 3;

B) HYIM (YHKIINH;

r) HauOoJbIlIee W HAMMEHBIEe 3HAUYCHHS

yHKIHn;

1) 06J1aCTh 3HAaUeHUN (DYHKIINH;

¢) KOJIMYECTBO KOpHe# ypaBHenus f(x) = a B

3aBUCHMOCTH OT 3HAYCHHS A
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6. Ha pucynke uzo0OpaxeH rpaduk GpyHKIuu
y = f(x). Iloctpoiite rpaduk GyHKIUK:

a)y =f(x)+2;6)y=f(x—3).

VA

6) fx) =*

2x+8
5. Ha pucynke nzoOpaxkeH rpaduk QyHKINN
y = f(x), onpeneneHHOM Ha IPOMEKYTKE
[-4; 5]. IToap3ysicek rpadukom, HaWUTE:
a) f(=2);
0) 3HaveHwus X, IpH KOTOpbIX f(x) = 3;
B) Hy/IU (pyHKUHNU;
') HauOOoJIbIIIee U HANMEHBIIIEE 3HAYCHUS
yHKIMH;
1) 00J1aCTh 3HAUeHUN (DYHKIINH;
€) KOJIMYeCTBO KOpHel ypaBHeHus f(x) = a B
3aBUCHMOCTH OT 3HAYCHHS
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6. ﬁa pI/I;J}:HKe 1:1306pa>KeH rpaduk QyHKIIH
y = f(x). loctpoiite rpaduk GYHKIUH:
a)y=f(x)+2;6)y = f(x —3).
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3. CamocrosrenbHas padota Ne3. KopHu, cTenenu u sorapudmel




Bapuanr 1
1. ®yukiws 3amgana popmyoit f(x) = x16.
Cpasuure f(5,6) u f(2,4).
2. Haiigute 3HaueHUE BBIPAKCHUS:

432
a) 33V8 + 45V —32 + 4/625; 6)3;/\/
2
3. Pemre ypasuenue /x = 2

4. Ynpoctute BbipaxeHue:

a) 8a3; 6) Vm?m.

5. Haiigure 3HaueHue BbIpa)KEHUSA:

BapuanT 2
1. ®yukius 3agana popmysaoi f(x) = x1.
Cpasuute f(3,6) u f(1,8).
2. Hailinute 3HaueHNE BHIPOKEHUS:
a) 54/16 — 23v/—216 — /64, 6) Vs
1243
3. Pemmute ypaBuenue Vx = 2

4. YnpocTuTe BbipaeHue:

a) 28/a’; 6) V3,

5. Hailigure 3HaueHue BbIpaKEHUS:

1
a) 1253 6) 3208,
6. HpeI[CTaBI)Te BI)Ipa)KCHI/Ie B BUC CTCIICHU
N HpOI/ISBeI[eHI/Iﬂ CTCHCHeﬁ
(a—0.8)4 . ((1_1'4)_2! (a0,4)—6

7. Pemmre ypaBuenue V2x + 8 = x

1
m—3m3
8. Coxparute npodp 2
m3—3
9. Pemmnte ypaBHEHHE
5¥+1 —3.5x = 250
10.Haiigure o6nacTh onpeneneHus GyHKIUU
y=lg(4x — 1)
11.PemuTte ypaBHEHHE
logi(3x + 4) = -2
3

12.PemunTe HEPaBEHCTBO
logoo(x — 4) =10gos(8 — x)
13.Beruucnute 3HaYCHUE BBIPAKEHUS
logs 27 + logs 3
2log2 6 —log2 9
14 Haiinute KOpeHb YpaBHEHUS
logz x +loga(x — 3) =2
15.PemuTe HEpaBEHCTBO
logos?x —logosx —2=0

1
a)32-5. 6) 16125
6. HpeI[CTaBI)Te BI)Ipa)KeHI/Ie B BUJC CTCIICHHU
NIn HpOI/ISBe)IeHI/ISI CTGHGHCI;'I
N7 (=16~
(a0,6)6 . (aO, ) . (Cl 6) 3

7. Peumre ypasuenue V2x + 48 = —x

2
m+7m5
8. Coxparute mpodbp 3
m5+7
9. PemuTe ypaBHEHHE
2X 4 2x=3 =172
10.Haiigure oOmacTh onpeaeneHus GyHKIUU
y =1g(6 — 4x)
11.Pemure ypaBHEHHE
logo1(10x —7) = —1
12.Pemute HEpaBEHCTBO
log2(6 — x) <logz2(x + 1)
3 3

13.Beruucnute 3HaYCHUE BBIPAKECHUS
logg 128 — logs 2
2logs 2 + logs 9
14 HaiimuTe KOpeHb ypaBHEHUS
logs x +logs(x —4) =1
15.Pemnre HepaBEHCTBO
logo2s2 x +logo2sx —2 =0

4. CamocrostenbHas padota Ned. OCHOBBI TPUTOHOMETPHUH




Bapuanr 1

1. Haiigure 3HaUeHHE BHIPAKEHUS

2tg

s
3

2. YHupocTure BeIpaKeHHE

cos? a + sin? a + tg?f

3. Ympocture BeIpaKeHHE:

a) cos(a — B) —cos(a + B)
0)sin 5 cos 4f + cos B sin4f

sin 2a

B .
2sina
4. ]JlaHo:

sihna = —=2, cosf=—-1Lnm<
13

a < 37”, ”5< B < m. Haiigure sin(a + B)

13

5. JloKauTe TOXKIECTBO:

I .
ctg (— 6) +cos7r—251n4

1
- = tg2«a
1—-tga 1+ tga &
6. Pemmute ypaBHeHHe sin 4x = —¥2

7. Pemmre HepaBeHCTBO cOSx < 1

2

2

BapuanT 2
1. Haiigute 3HaueHUE BBIPAKEHUS

2t " tn+ in " 4 "
g( 6)cg3 sin cos ,

2. YupocTHuTe BhIpaKEHUE
cos? a + sin? a + ctgla
3. YmpocTtuTte BeIpakeHHe:
a) sin(a + B) — sin(a — B)
0)cos 6a cos 4a — sin 6« sin 4a
2cos? a

sin 2«
4. HNawo: cosa = 0,6, sinf =-—0,823Z<
2

a<22mm<f< 3_’;, Haiigure cos(a + )

5. JlokaxuTe TOXKICCTBO:

tga tga
+ =tg2a
1—-tga 1+ tga _
6. Pemmure ypaBHeHHE COS 6x = —lf

7. Pemmre HepaBeHCTBO sin x > Y3
2

5. CamocTrostensHas padora Ne5. [IpousBoiHas u e€ npuMeHEeHNE




Bapuanr 1
1. Haiigure npou3BoaHYIO PYHKIIHH:

2) F(x) = ot *-

XX
3 2
6) f(x) =2

x*
B) f(x) = tg 4x
2. Brruncnure 3HaveHNE MPOU3BOIHON (DYHKIHH
f(x) = (3x — 2)°> B TOUKE X0 = 1
3. HaitnuTe npon3BomHyto ¢ yHKIIAN:

a) f(x) =V6x—7

6) f(x) = cos%

4, Teno gBuraercss mo KOOPAMHATHOM
npsiMoii o 3akony s(t) = 3tz — 2t + 1
(mepeMereHre u3MepsIeTCs B METPax, BpeMst —
B CeKyH/ax). UeMy paBHa CKOPOCTH Tella uepe3
3 ¢ mocIe Havana JIBUKCHUS?

5. Uemy paBeH yriaoBodl K03hGUIIMEHT
KacaTelbHOU K rpaduKy QyHKINH

y =x3—2x
B TOYKE C aOCIIUCCOH xo = —17?
6. Kakoe ypaBHeHHE nMeeT KacaTellbHas

x rpaduky pynxuun f(x) = %B TOUKE ¢
x—
abCIMCCOA xo = 2.
7. Yemy paBHO HaWMEHbIIIEE 3HAYCHUEC
byukiuu y = x + 4 Ha npomexyrtke [1;3]?
X

8. Uccnenyiite GpyHKIHIO

y =16x3 —12x%2 — 4
1 rocTpoiTe e€ rpaduxk.

BapuanT 2
1. Haiiaure npou3BOIHYIO QYHKIUU:
4 3
X) = X~ x—
B F) =7

6) f(x) =L

x6
B) f(x) =tg 2x
2. BolumciauTe 3HAaYeHWE TIPOM3BOMHONW (YHKIUU
f(x) = (3x +4)* B TOUKE X0 = 1
3. Haiigure npon3BoaHy0 QYHKINK:
a) f(x) =V8x + 1
6) f(x) = sin%

4. Teno nBuraercs N0 KOOPAUHATHOM MpsIMOH
1o 3aKOHY s(t) =3t2—-2t+1
(mepeMenieHne U3MepsIeTCsl B METpax, Bpems —
B CeKyHJ1ax). YeMy paBHa CKOPOCTb Telia 4epe3
4 ¢ mociie Havaia IBKEHUS?
5. Uemy paBeH yriaoBod KodhUIHEHT
KacaTeJbHOU K rpauky QyHKINH

y =x3—2x
B TOUKe ¢ abcuuccoit xo = —2?
6. Kakoe ypaBHeHHe HMeeT KacaTelbHas K

rpaduky pynkmuu f(x) = 5";:3 TOYKE C
x_
a0cruccont xo = 1.
7. Uemy paBHO HauOoJjblliee 3HAYCHUE
byukiun y = x + 4 Ha npomexytke [1;3]?
X
8. Uccnenyiite pyHKIHIO
y =2x34+9x% + 12x
U TocTpouTe e€ rpaduk.

6. CamocTtostenbHas padora Ne6. IHTEerpas u ero npuMeHeHne




Bapuanr 1
1. Haiigute oOmui BUA MEPBOOOpPA3HOMI

GbyHKIMU:

a) f(x) = x*
0) f(x) = sinx
B) f(x) = 2%
r) f(x) =x
N f) =2
e) f(x) = e®

2. Oynknus F sBisercs mepBooOpasHOiA
¢yaxkmun f(x) = x — 3. Uepe3 kakywo wu3
JAHHBIX TOYEK MPOXOIUT rpapuk GyHkuuu F,
ecimu F(2) =5?

a) (0;8); 6)(-2;17); B)(1,55); 1) (44).

3. BeramcauTe HHTErpa:
3
a) fo x2 dx

BapuanT 2

1. Haiigure oOmwmii Buja mnepBooOpa3HOU
byHKIMY:

a) f(x) = x5

0) f(x) = cosx

B) f(x) = 3~

r) f(x) = 2x

N fl) =2

e) f(x) = e

2. Oyakius F  sBuseTcs mepBooOpazHOM
¢yuximu f(x) = x — 3. Uepe3 kakyw u3
JAHHBIX TOYEK MpoXoauT rpaduk pyHkuu F,
ecmu F(2) = 5?

a) (0;8); 6)(-2;17); B)(1,55); 1) (44).

3. Beramciure wHTErpA:

a) f04 2x2 dx




6) [3sin 3x dx

4. Beruucaoure IIomaab burypsi,

n300pakeHHON Ha PUCYHKE.

Y=C0sx

x
=
2

[%]
[-AE]

5. Haiioure

I0aab
Tpaneuuu, OrpaHUYECHHOM JIMHUSIMU Y = 6X —
x2,y=0,x=1,x=3.

KPHUBOJINHEMHOU

6) [3 sin 6x dx

4. Beryucnure IUIOMIagb burypsi,

N300paXKeHHON Ha PUCYHKE.

4

5. Beruucnure IJI0IIAb ¢burypsi,
OTPaHWYCHHOW JIMHUSAMHU Y = X2,y = 2 — X,

7. CamoctostenbHas padora Ne7. KomObunaTtopuka

Bapuanr 1
1. CxkonpkuMH cIocoO0aMH MOTYT CECTh B
aBToMoOmIIb Mapku «Kammuaa» 5 denosek,

€CIM  KaXIbIM H3 HHUX MOXET OBITh
BOIUTEIEM?
2. Yepes YKEJIE3HOJOPOKHYIO CTAHIIUIO

JOJKHBI OJTHOBPEMEHHO Mpoitu 3 moe3na.
CKOJNBKUMH CTIOCOOAMU  JUCIIETYEP MOXKET
OpraHu30BaTh MIPOXOXKICHUE COCTABOB, €CITU B
€ro pacropsHKeHUH 5 CBOOOIHBIX MyTeH ?
3. Pemure B HaTypalbHBIX YHUCIaX ypaBHEHUE
A5 =18+ A4

x x—2
4. CKOJBKO CYyIIECTBYET CEeMU3HAUYHbIX YHCEL,
KOTOPBIE HaIlEJI0 JensaTcs Ha 257
5. Pemure B HaTypalbHBIX YHCIaX ypaBHEHUE
C)ZC =120
6. Ha npsamoit ormernnmu 12 Toyek, a Ha
napayuiensHou el mpsamMoii — 7 Touek. CKOJIbKO
CYIIECTBYET YEeThIPEXyTOJIbHUKOB c
BEpIIMHAMHU B 3TUX TOUYKaX?
7. JIns mkonbHOM notepen noarotoBuwin 100
OuUNeToB, U3 KOTOPHIX 12 BBIUTPHIIIHBIX.
IlepBbiit  ydyenuk BbelOupaer Hayrag 10
ounetoB. CKOJBKO CYIECTBYET BapUaHTOB,
IpU KOTOPBIX OH BBIOEpPET HE MeHee 2
BBIMTPBIIIHBIX OMIIETOB?
8. HaiinuTe oTHOIIIEHUE CYMMBI YHCEI B

Bapuanrt 2
1. Cxonbkumu crocobamu MO>KHO
pacmpenenuTs S5 ASKYPHBIX IO JTakaM B
MATUATAKHOM OOIIEKUTHH?
2. Uepe3  KeNE3HOJOPOXKHYIO  CTaHIUIO
JOJKHBI OJIHOBPEMEHHO MpoiiTu 4 moesna.
CKONBKUMH CcIIOCOOAMU  TUCTIETYEP MOMKET
OpraHu30BaTh MIPOXOXKICHUE COCTABOB, €CITH B
€ro pacropsbkeHu# 6 CBOOOHBIX ITyTen?
3. Pemure B HaTypalIbHBIX YHCTIaX ypaBHEHUE
A2 =20

X
4. CKOIBKO  CYIIECTBYET  IECTU3HAYHBIX
4yuce, KOTOpbIE HallesIo aensaTcs Ha 257
5. Pemure B HaTypallbHBIX YHCTIaX ypaBHEHUE
C-2=66
X

6. Ha npsmoit otmernm 14 Todek, a Ha
napajuiensHOM e npsiMoil — 9 Touek. CKOJIBKO
CYLIECTBYET YeThIPEXYrOJbHUKOB C
BEpIIMHAMH B ATHX TOYKaX?
7. JIns mikonbHOM notepen noarorosmiu 200
OUIIeTOB, W3 KOTOPBIX 25 BBIUTPHIIIHBIX.
IlepBbiit  ydyeHuk BbiOupaer Hayrag 10
ouneroB. CKOJBKO CYIIECTBYET BapUaHTOB,
Opu KOTOPBIX OH BBIOEpET HE MeHee 2
BBIMI'PBIIIHBIX OMIIETOB?
8. HaiinuTe oTHOIIEHNE CYMMBI YUCEI B
100-ii crpoke Tpeyrosbnuka [lackans k cymme
yrcen B 200-i cTpoke




100-i1 cTpoxke TpeyronpHuka [lackans k cymme
gucen B 200-i cTpoke

8. CamocrositenbHass pabora Ne§. DiIeMeHTHI
CTAaTUCTUKU

TEOPUU BEPOSITHOCTEW M MAaTEMaTUYECKOU

Bapuanr 1
1. B xopoOke nexat 15 mapukos: 10 cunux u
5 3enenbix. KakoBa BeposSTHOCTH TOTO, YTO
HayraJl B3AThId U3 KOPOOKHU IIAPUK OKAKETCS
HKEITHIM?
2. BeposATHOCTh KyNUTh OpakOBaHHYIO Hapy
canior HeKoTopoi ¢upmbl cocrasiser 0,023.
Ckonbpko OpakoBaHHBIX  Tap 00yBH
rapaHTUPOBAaHHO cojepkuT naptus u3 1000
nap caror 3Toi pupmbl?
3. [lpy  mpoBeneHWH  HK3UT-TIONA  OBLIO
omporieHo 15 Teicsu wu3buparenend, cpeau
koTopsix 600 mporonocosamu «IIpoTuB Bcex».
Onenure BEpOSTHOCTH COOBITHS, TPU KOTOPOM
n3bupatens royocyet «IIpoTuB Beexy.
4. Kaprouku, Ha KOTOPBIX HalucaHbl yucia 1,
3, 5, 7, Hayrajg  IOCJIEIOBATEIIHHO
BEIKIIAJBIBAlOT B psifl. KakoBa BepoATHOCTH
TOTO, YTO TIOCIIEJAHEH TOJ0XKAT KapTOUKY C
qHUCIOM 57
5. KakoBa BeposATHOCTH TOro, 4YTO IpHU
MOI0paChIBAHUM JBYX UTPAbHBIX KyOUKOB Ha
OJIHOM M3 HUX BBINAJAET €MHMILIA, a HA IPYTOM
— Tpoiika?
6. Uemy paBHa MeauaHa
maHHbeIX: 2, 2, 3,4, 5, 6,137
7. OnHOBpPEMEHHO NOAOPOCHIIN TPU MOHETBHI.
KakoBa BeposSITHOCTb TOT0, YTO POBHO Ha JIBYX
U3 9TUX MOHET BbINaJeT rep6?
8. B smuke nexar s010ku Tpex coproB: 20
xkenthix, 10 3enenbix u 30 kpacubix. Kakoe
HauMeHblIIee KOJMYECTBO 010K HaJl0 JOCTATh
U3 sLIMKAa Hayraj, 4yToObl T'apaHTUPOBAHHO
B3iTh IO KpaifHel Mepe OJHO KenToe U JBa
KpacHBbIX s1010Ka?

COBOKYITHOCTH

BapuanT 2
1. B xopoOke nexat 15 mapukos: 12 cunux u
5 3enenpix. KakoBa BeposSITHOCTH TOTO, HYTO
HayTaJ B3SATHIA U3 KOPOOKH MIAPUK OKAKETCS
KEITHIM?
2. BeposTHOCTh KyIUTh OpaKkOBaHHYIO Tapy
caror HeKoTopoil ¢upmsr coctasisier 0,015.
Ckonbko OpakoBaHHBIX  Iap o0yBH
rapaHTUPOBAHHO coJiepkuT naptust u3 2000
nap caror 3Toi pupmbI?
3. [lpy  mpoBenAeHWW  HK3UT-TIONA  OBLIO
ompomieHo 15 Teicsu u3bupareneit, cpeau
koTopbix 1500 mporonocoBanu 3a «Kanmunara
H». Onenute BeposATHOCTH COOBITHS, MpU
KOTOPOM H30HpaTeib rojocyeT 3a
«Kagmnoata Hy.
4. Kaprouku, Ha KOTOPBIX HaNKcaHbl yucina 1,
3, 5, 7, Hayrajg  IOCJIEIOBATEIILHO
BBIKJIQIIBIBAIOT B psil. KakoBa BeposSTHOCTH
TOTO, YTO MOCJEIHEH MOJI0KAT KApTOUKY C
yuciom 37
5. KakoBa BeposSITHOCT, TOro, 4TO MpH
noA0packIBAaHNH ABYX UTPATBHBIX KyYOMKOB Ha
OJIHOM M3 HUX BBINAJIET MATEPKA, a HA APYrOM
— IBOiKa?
6. Uemy paBHa MeauaHa
maHHbBIX: 2, 3, 3, 4, 6, 6,167
7. OIHOBPEMEHHO MOJAOPOCUIIN TPU MOHETHI.
KakoBa BepoSITHOCTH TOro, YTO POBHO Ha
OJIHOM M3 3TUX MOHET BBIMAIET IepO?
8. B smmke nexar s0;0ku Tpex coptos: 20
s)kenthix, 10 3enenbix u 30 kpacHbix. Kakoe
HauMEHbIIIee KOJMYECTBO SI0JIOK HAZ0 AOCTATh
U3 SIIUKa Hayraja, 4ToObl TapaHTUPOBAHHO
B3STh 10 KpailHel Mepe JBa 3eJICHbIX U JIBa
KENTHIX 10510Ka?

COBOKYITHOCTH

9. CamocrosrtenbHas padora Ne9. IIpsiMble 1 IIIOCKOCTH B IPOCTPAHCTBE

Bapuanr 1
1. Yepes xoHup! oTpe3ka MN u ero cepeuHy
K npoBeseHbl mapaieslbHble — MpsIMBIE,

MepeceKarIue HEKOTOPYI IIIOCKOCTh O B
toukax M1, Ni, K1 coorBercTBenHO. Haiinure
nmuHy otpeska KKi, ecnu otpezok MN He
nepecekaet mwiockocTh oo 1 MMz =22 cm, NN3
=8 cm.

Bapuanr 2

1. Yepes xoH1bl oTpe3ka AB u ero cepeaunny
C npoBeneHsl mNapajielbHblE  IPSMBIE,
NIEPECEKAIOINE HEKOTOPYIO IUIOCKOCTh O B
toukax Ai, Bi, um Ci, COOTBETCTBEHHO.
Haiiqure mmny otpeska CCi, ecim 0Tpe3ok
AB He nepecekaeT mockocth o 1 AAl = 18
cM, BB1 = 10 cm.




2. Touknu A1, Bi;, Ci —
npoekiun BepumH A, B, u C
napamenorpamma ABCD  Ha HekoTopyro
IJIOCKOCTh ~ COOTBETCTBEHHO.  Ilocrtpoiire
MPOEKIIMIO BepIIMHBI D mapasienorpamma Ha
3Ty IUIOCKOCTb.

napajieIbHbIe

e Bi
A @
ck'®
3. Uepes BepmmHy mpsmoro yrma C

npsiMoyrosibHoro TpeyrosibHuka ABC k ero
TUTIOCKOCTH TIpoBeieH mneprneHaukymsap CM.
Haiigure nmuny ctoponst AB TpeyrosibHHUKa
ABC, eciit CM =8 cm, BM =17 cm, £CAB =
30°.

4. Yepes pepmmny D mnpamoyrombHHKa
ABCD Kk ero IUIOCKOCTH  TPOBEJEH
nepnenaukynsap DE. Touka E ynanena ot
croponsl AB Ha 10 cm, a ot ctoponst BC —
Ha 17 cm. Haiimute amuny nuaronamm BD,
ecimu DE = 8 cm.

S. YTron Mexy MI0oCKOCTSMHU TPEyTroNbHUKOB
ABC u ABD pagen 45°. Tpeyronsaunk ABC

— PaBHOCTOPOHHHII €O CTOPOHOH 44/ 3_CM,
tpeyroibHUK ABD — paBHOOenpennbiii, AD
=BD =+/14 cwm. Haitgute nymmay otpeska CD.

2. Touku A1, Bi, m Di— mnapamnensabie
npoekuuu BepminH A, B u D
napamenorpamma ABCD Ha HekoTopyro
IUIOCKOCTh ~ COOTBETCTBEHHO.  IlocTtpolite
npoekiuio BepmuHbl C mapamienorpamMmma Ha
3TY IJIIOCKOCTb.

B1 ®
Al e
Ci o
3. Yepes BepmmHy mpsmoro yrma C

npsiMoyrosibHOro TpeyroyibHuka ABC k ero
IUIOCKOCTH TIpoBenieH mneprneHaukymsip CD.
Haiinure mmury croponsl AB TpeyronsHuka
ABC, ecitu AD =20 cm, CD = 16 cm, £CAB
= 60°.

4. Yepes BepmmHy A  TPAMOYrOJBHHKA
ABCD k ero TIUIOCKOCTH TIPOBEJICH
nepnenaukyissp AP. Haiinure mmmay 3TOTO
neprneHaukyisipa, ecau BC = 12 cm, DB = 13
cM, a Touka P ynanena ot npsimoit BC na

V106 cm.

3. VToJ MeX/Ly INIOCKOCTSIMH TPEYrOJIbHIKOB
ABC u AKC pagen 60°, AC =24 cm, BC = BA
=20 cm, KC = KA = 15 cm. Haligure niuny
otpeska BK.

10. CamocrositensHas padota Nel0. KoopauHaTsl 1 BEKTOPBI




Bapuanr 1
1. Tauer Ttoukum M(3;-2;1) u N(5;2;-3).
Haiigure koopaunatel cepenunsl oTpeska MN
U €ro JUINHY.
2. Janbl Toukn A(-2;1;3), B(3;-2;-1) u C(-
3;4;2). Haiigure:
a) KOOpIMHATHI BeKTOpOB Bi1 A
6) Moy b BekTOpa B
B) KOOpJMHATHI BeKTOpa ME 2/8— 38
3. CymecTByeT JH TMapauieIbHBIM TEPEHOC,
npu KoTtopoM oOpazom Touku M(4;3:4)
apisiercst Touka Mi(1;3;0), a oOpa3zoM ToOUKH
K(1;-8;3) — Touka K1(6;-2;7)?
4. Touku A(-2;-4;1) u B(-5;-6;-1) — BepuIHsbI
napauienorpamma ABCD, touka O(1;3;2) —
TOYKAa  TEpeceueHuss €ero  JIuaroHajei.
Haiigure xoopaunatel Bepmna C u D
napayuienorpamma ABCD.

BapuanT 2
1. Tauer Ttoukm M(-6;5;3) u N(4;1;-5).
Haiinure xoopaunats! cepeannbl otpeska MN
U €ro JUTUHY.
2. Maubl touku A(-4;-2;1),
C(2;1;-3). Haiiaure:
a) KOOpAMHATHI BeKTOpOB Bi1 A
6) MOy b BeKTOpa A
B) KOOPJMHATHI BekTopa M 3B— 24
3. CymectByeT M TapajielbHBIA MEPEHOC,
npu  KoTopoMm oOpaszom Touku M(-1;3;-4)
sBisieTcs Touka Mi(4;5;-7), a 06pa3omM TOUYKH
K(6;-4;5) — Touka K1(11;-2;8)?
4. Touku A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BEPIITUHBI napajuiesorpamma ABCD.
Haiinnre KOOpAWUHATBl  BEPILIVHBI C
napautenorpamma  ABCD  u  KoOpAHHATHI
TOYKH [IEPECEUEHHUS €r0 AUaroHaiei.

B(3;-1;-1) u

5. Hausl BekTopsl d-2;8;-4) u §1;-4;K). Ipu
KakoM 3HaueHuH K BeKkTophl ad b

a) KOJUIMHEapHBI;
0) neprneHuKyasspHbI?

5. Hauel BekTopsl a(1;-4;-3) u §5;p;-15).
IIpy KaKOM 3HAYEHHH [) BEKTOPBI 1 b

a) KOJUIMHEAPHBI;

0) neprneHIuKyaspHbI?

11. CamocrositensHas padota Nel 1. MHOrOrpaHHUKH U KpPYTJIbIe TeIa




Bapuanr 1
1. OcHoBanueM npsMOl NPU3MBI SBISETCS
MPSMOYTOJIBHBIA ~ TPEYrOJNbHUK,  KaTEThI
KoTtoporo paBHel 6 cM u 8 cm. Haiinure
IJIOIA/Th TIOJTHOM MOBEPXHOCTH IIPU3MBI, €CITU
e€ 60KoBOE pedpo paBHO 5 CM.
2. BoxoBoe pebpo IPABHILHON
YeThIPEXYroJIbHOM nupamuipl paBHo 10 cm, a
BeicoTa — 8 oM. Haiigute twomans
JMArOHAIBHOTO CCUCHUS TUPAMU/IBI.
3. Pagnyc ocHOBaHMSI KOHYyca paBeH 5 cM, a
obpasyromas — 13 cm. Haiigure miomanb
OCEBOI'0 CEYEHMsI KOHYCa.
4. Ha paccrosanu 4 cM OT ILIEHTpa Iapa
npoBeJieHo ceueHune. OTpe30K, COeTUHSAIOIINI
IEHTp IMapa W TOYKY MEPECEeUCHHsI ITOTO
CEUEHHUsl C MOBEPXHOCTHIO IIapa, o0pasyeT ¢
iockocteio cedeHuss yron 30°. Haiiaure
TIJTOIA b CEYCHUSI.
5. Beicota mwmmHApa paBHa 8 cMm, pamuyc
ocHoBaHMs — 5 cM. Ha paccrosinuu 4 cMm ot ocu
UWIMHApA TMapajUlelibHO el MPOBENEHO
ceuenue. Haligure miomaab dTOro CEYeHHUs.
6. OcHOBaHMEM TIPSMOW TIPU3MBI SIBIISICTCS
MPSIMOYTOJIbHUK, OJHA W3 CTOPOH KOTOPOTO
paBHa 15 cMm, a auaronans — 17 cm. Haiigure
00beM Mpu3Msbl, eciti €€ BeicoTa paBHa 10 cM.
7. OcHOBaHUEM MUpaMHIbI ABIIAETCS
TPEYTroJIbHUK cOo cTropoHamu 13 cm, 14 cMm, 15
cM. Haiimute o0bem mnmpamuibl, eciu €
BBICOTa paBHA 6 CM.
8. O6bem mapa paBeH 36m cMm
JMaMeTp Iiapa.
9. OceBoe ceueHHE KOHyca — IPaBHJIBHBIN
TPEYroJIbHUK cO cTopoHoi 4cm. Haitaute
00beM KOHyca.
10. B HWKHEM OCHOBAaHMHM ITWIMHJIpA
MpoBeJieHa XopJa AJUHOW 6 cM, KOTOPYIO
BHUJIHO U3 ILIEHTPA BEPXHET0 OCHOBAHHUS TOJ
yriaom 60°, a U3 eHTpa HUHKHETO OCHOBAHUS
— mon yriom 120°. Haiimute momans
OOKOBOM MOBEPXHOCTH LIUIUHAPA.

3, Haiiaure

BapuanT 2
1. OcHoBaHMeM NpPAMONl HPU3MBI SBISAETCS
paBHOOEIPEHHBI  TPEYroJbHUK, OOKOBas
CTOpOHA KOTOpOro paBHa 17 cM, a OCHOBaHUE
— 16 cm. Haiigute momans MOTHOU
HOBEPXHOCTH MPU3MBI, eciii e€ O0KOBOE pedpo
paBso 10 cMm.
2. JlnaroHaip OCHOBaHMUS MPaBUIbHOMN
YEeTBIPEXYr0JIbHOM MUpaMubl paBHA 24 cM, a
6okxoBoe pedpo — 26 cm. Haitaute momans
JUArOHAJIBHOTO CEYEHUS MTUPAMUJIBI.
3. BeicoTa koHyca paBHa 6 cM, a oOpasyrorast
— 10 cMm. Haiinnre miomaas 0CEBOr0 CEYSHUS
KOHYyca.
4. Paguyc mapa paBeH 17/ cm. Haiigute
MJIOMIAh  CEUEHHs] IMapa  IUIOCKOCTHIO,
KOTOpas yJajieHa Ha 15 cM oT LieHTpa mapa.
5. B  HmWKHEM  OCHOBaHWUM  UWJIUHIpPA
MPOBEJICHA XOpAa JJIMHON 8 cM, HaXOoadIascs
HAa pacCTOSSHMUM 3 CM OT IIEHTpa 3TOTO
ocHoBanmsa. Haignre IDIOMAaAsL OCEBOTO
CEYCeHMS IMJIMH]IPA, €CJIM €r0 BHICOTA paBHA 6
CM.
6. OcHOBaHMEM TIPSMON TPHU3MBI SBJISETCS
IPSIMOYTOJIBHBIN  TPEYroJIbHUK, THIIOTEHY3a
KoToporo paBHa 13 c¢M, a OJTMH U3 KaTeTOB — 12
cM. Haiinure o0bemM mpusmel, eciii €€ BhICOTa
paBHa 5 cMm.
7. OcHOBaHUEM MUPAMHU/IBI SBIISETCS
TPEYTroJIbHUK co cTopoHamu 13 cm, 20 cm, 21
cM. Haiinure oObeM mnupamMumbl, eciu e
BBICOTA paBHA 9 CM.
8. Ilnomane moBepxXHOCTH IIapa paBHa 1447w
cm?. Haiiure JIMaMeTp 1apa.
9. OceBoe ceueHue KOHYCa —
paBHOOEAPEHHBIN MPSAMOYTOJIbHBII
TPEYrOJbHUK C THUMOTeHY30U 6 cMm. Halimute
00BeM KoHYca.
10. B HWXHEM OCHOBAaHMHM ITWIMHApA
poBeJeHa X0p/ia, KOTOPYIO BUTHO U3 LIEHTPA
HUOKHEro ocHoBaHus mox yrioMm 90° a u3
[EHTPa BEPXHEr0 OCHOBaHUS — o1 yriom 60°.
Haiigute nomaas 60k0BOI MOBEPXHOCTH
UUJIUHAPA, €CIU PaauyC €ro OCHOBAHUS PaBEH
8 cMm.

5.3 lIpuMepsI rpynnoBbIX TBOPYECKUX 32 JaHUI




C momorreio mporpamMmbl noctpoenusi rpadukoB Visual Basic 6.0 uccienoBarh mnoBeneHHe
(GYHKIMHU TIPU CMEHE OJJTHOT'0/HECKOJIBKUX €€ mapaMeTpoB. OnpenennTh 001ue 3aKkOHOMEPHOCTH,
clienaTh BBIBOBL. Pe3ynbratel oopMuTh B BUje npe3eHtanun MS PowerPoint.

6. HpI/IMepbl OLHCHOYHBIX CPECACTB AJIA MPOBCACHUA HpOMe)l(yTO‘{HOﬁ arTrecralmmu

6.1 IIpumepsl 3aJaHuii 111 KOHTPOJIbHOI padoThI

Bapuanr 1.
1. KakoMy U3 TaHHBIX MPOMEKYTKOB PUHAIICHKUT YHACIIO 158?
a) (0; 0,25) 6) (0,25; 0,5) B) (0,5; 0,75) r) (0,75; 1)
12a1%?2

2. Coxkparute 1po0b TR

3. Haiiyure 3Hauenue Boipaxenns 2— 4 — %2 . 6a=30 npy g = 4,75.
a—2 a?-10a+25 a%*-4

4. KaxoBa o6acts onpenencans Gpynkmun f(x) = V1 — x2?

5. YkaxuTe NpoOMEeKyTOK yObIBaHUs (PYHKIIMHU, N300pa)KEHHON Ha PUCYHKE.

TT TR T
o
b b }-10—-4
O WANES
- el e

6. ITpoBepnts, sBnsercs mu Gyrkmus f(x) = v/x — 1 4eTHO MM HEYETHOM.

7. BoluncnuTe 3Ha4€HKE BEIPAKEHUS V2 =B3-V7+4v3

8. OcBobOoaMTECH OT UPPAMOHATLHOCTH B 3HAMEHATEJIE IpOOH %

alSh+abl>

9. Coxparute 1pods— 55— 55

10. Pemmre ypaBHenune V4x2 —3x — 1 =x + 1
11. Pemmre ypaBuenue 0,23x-2 = 0,0016 X X
12. Haiimure MHOKeCTBO pelenuii Hepasenctsa (1) - (%) = 64

4 3
13. Haiigure 3naueHne Boipaxenus 0,0410802 z
14. Uemy paBHO 3HaueHMe BhIpaxenus log, Vab, ecim loga b = 5
15. Pemmre ypaBHeHue logo1(x + 4) + logo1(x + 6) = logo,1 35
16. an tpeyronsauk ABC. ITnockocTs, mapauiensHas npsamoit AB, nepecekaer ctopory AC B Touke M,
a ctopony BC — B Touke K. KakoBa anuna otpeska MK, ecnim Touka M — cepennna croponsl AC u AB
=12 cm?
17. Ortpe3zok AB He nepecekaer II0CKoCTh o TOUKH A 1 B ynanens! ot 3Toif miockoct Ha 9 cm u 13 cm.
Uemy paBHO pacCTOSIHUE OT cepeauHsbl oTpe3ka AB 1o miockoctu ao?
18. Paznoxute BekTop 705; —17; 11) 1o BekTopam §3;-2;0), §-2;4;1),7¢-1;-3;4).
19. Jlausl BekTophl §4;-1;5) 1 §3;y;2). TIpu KakoM 3HAYEHHH Y BHIIOIHSETCS PABEHCTBO @ b= 147
20. [pu mapamiensHOM nepeHoce oopa3om Touku A(-3;1;2) sieisercst Touka A1(5;-1;4). Haiigure
o0pa3 Touku B(-4;5;-7) npu 3TOM mapaiiensHOM MepeHoce.



Bapwuanr 2.

1. KakoMy U3 JaHHBIX TPOMEXYTKOB MPUHAUICKHUT YUCIO / ?

12
a) (0; 0,25) 0) (0,25; 0,5) B) (0,5; 0,75) r) (0,75; 1)
15q16p2
2. Coxkparute 1po0b 55a8ho -
3. HaiiauTe 3Hauenne BRIpakeHns 2— 4 — %Y2 . 6a=30 ppyr g = 5,25,

a—2 a’-10a+25 a%*-4

4. Kaxosa o6mnacts onpexenerns Gpyukumn f(x) = Va2 — 6?

5. YKaxuTe MpOMEKYTKH BO3pacTaHusl PyHKINHU, U300pa’keHHOM Ha pUCYHKE.

TT D4 _[ XX
p - = b -14 ) -4
-
1] X
-
S GHED TS Sy S W=
6. IIpoBepuTs, sBisercs u pyHknus f(x) = \/_;1 YeTHON WM HEYETHOMN.
——

7. BuluncinTe 3HAUEHUE BHIPAXKEHHS VW2 -V3-V5+2v6

8. OcBobouTECH OT MPPALIMOHAIBLHOCTH B 3HAMEHATENE APOOH —
9. Coxkparute npoOs

10.

11.
12.

13.

14.
15.
16.

17.

18.
19.
20.

V8
a0,5_|_ (ab)O,ZS

(ab)0'25+b0'5

Pemte ypauenue 5/x + 310/x — 10 = 0

x+2 — Dx —
Pemure ypaBHeHue 2 2 96 X X

Haiiymre MHOXeCTBO pemennii nepasenctea (1) - (#) = 94

12 3
Haiinure 3nagenue seipaxkenns 0,0910803 2
UYemy paBHO 3HaueHHe Bhipaxenns log, Vab, ecim loge b = 7
Pemnte ypaBuenue logo,1(x + 4) + logo,1(x + 6) = logo,1 35
Han tpeyronsuuk ABC. Ilnockocts, napamnensHas npsmoid BC, nepecekaer cropony AB B Touke M,
a ctopony AC — B touke K. KakoBa anmuna croponst BC, ecn Touka M — cepenmna orpeska AB u
DK =8 cm?
Yepe3 konipl orpeska DP u ero cepemmny A TmpoBelneHbI MapajulelbHBIE IMPSMbIE, KOTOPHIE
IepeceKaroT HEKOTOPYIO TUIOCKOCTh o B Toukax D1, P1, Aj coorBercTBeHHO. Halimute mnHy oTpeska
PP1, eciu orpe3ok DP He nepecekaer miockocts o 1 DD; =25 cMm, AA;1 =13 cm.
Pasnoxure Bexrop 701 1; —4; 11) 1o BekTopam 41;2;3), §2;-1;1),7€3;-5;2).
Jlaub! BekTophl §4;-2;y) U §5;Y;-3). TIpu KakoM 3HAYCHHH Y BEITOTHSETCS PABEHCTBO @ b= 8?
[Tpu mapanieabHOM epeHoce oopazom Touku A(-8;6;-3) sBnsiercs Touka A1(3;-7;2). Haitnute
o6pa3 touku B(-1;-9;6) npu 3TOM napasienbHOM MepeHoce.

6.2 IIpuMepsl pa3HOYPOBHEBbIX 32124 U 3aJaHMIi

Bapmuant 1
Yacrs 1

1. Haiigure Ay nns dynkiuu y = x2, ecnu xo = 2,4x = 0,1.



2. Ha pucynke uzoOpaxeH rpapuk ¢ynkuum y = f(x), onpeneneHnoil Ha uHteppaie (-9;8).
Omnpeznennure KOJUYECTBO TOYEK C IEJIOYMCICHHBIMH 3HAYCHUSAMU aOCIHCC Ha 3TOM
MHTEpBase, B KOTOPBIX MPOU3BOAHAs GYHKIUH f(X) MMOJIOKUTENbHA.

y
/|
// /’\\
S // Al 7 y=f)
1 /N8,
b 0 1 TY5
AR
7
i
A

3. Haiitn unTepBan Bo3pactanust pyHKmuu y = x* — 2x2.

4. Haiijure Touky Mmakcumyma QyHakin y = f(x), eciu usBectHo, uto f (x) = —x2 + 6x.
5. Haiigure HaumeHsbI1ee 1 HaMOOJIbIIEE U3 3HAYEHUM, KOTOPOE MPUHUMAET (DYHKIIMS

y = 0,5x3 — 9x2 + 48x na otpeske [0; 9].

6. Haiinure nepsoobpasuyro pyuakuuu f(x) = — 1

Gx+1)?

7. Boruuciaure I/IHTeraJ'Ifls dx
2x—1

8. Ha xaxom prcyHKe H300pakeHO ceueHHne KyOa ImIockocThio PRT?

9. JIByrpaHHbBI{ yroJj, 00pa30BaHHBIN MOJYILUIOCKOCTAMH o U 3, paBeH 90°. Touka A ynmaneHa ot
rpaHeil JAByrpaHHOro yria Ha 8 cM ¥ 6 cMm. Haiinure paccrossuue oT Toukum A 10 pedpa
JIBYTPAHHOTO yIJIa.

10. Pemnre ypaBaenue 2x* — 5x2 + 2 = 0.

11. Haiigute 3HaYeHHE BBIPAKEHUS (C_171 —ﬁ) .
10 5

Ps
4.
Ag

Yacts 2
12. Haitnute miomians GUrypsl, (Z)rpaHquHHoﬁ rpadukamMu QyHKIUN y = 2x, y = x — 2, x = 4.
13. Haiitu f'(1), ecma f(x) =*__
x2+1
14. HaiinuTe 1uiomab NOJHOM MOBEPXHOCTH MPABHILHON TPEYTOJILHOW TIPU3MBI, €CITH H3BECTHO,
4yT0 60KOBOE Pedpo B 8 pa3 Oosibliie CTOPOHBI OCHOBAHMS, @ CyMMa JJIHH Bcex pédep pasHa 30.




15. HaiinuTe mutomans poM0a, JIeKaIero B OCHOBAaHHH TUPAMHUIBL, €CIIH BBICOTa UpaMHIbI 9 cMm,
oauH u3 yriaoB pomba 30°. BokoBbie rpaHu 00pa3yIoT C MIOCKOCTHIO OCHOBAHUS YTOJI, PABHBIH
60°.

16. Pernute HepaBeHCTBO V2X — 3 > x + 5.

17. Pemnre ypaBuenue 3*+2 + 3* = 10.

18. Ynpoctute Belpaxkenue tg2a — sin’a — tg?a sin’a

Yacrs 3.

19. Pemure HepaBeHCTBO |x2 — 3x — 4| > 6.

20. PaBHOOEGIPECHHBIN TPEYTOJILHHUK, OOKOBAsi CTOPOHA KOTOPOTO paBHa b, a yroJy npu OCHOBaHUHU
paBeH [}, Bpalmmaercs BOKpYr MpsIMOM, cojepkaimieldl ero ocHoBaHue. Haiinmurte miomanb
MOBEPXHOCTH TeJla BpaIlCHUSI.

Bapwuant 2
Yacrs 1
1. Haiigure Ay nns gyHkmun y = x2, ecnu xo = 3,4x = 0,2.
2. Ha pucynke uzoOpaxeHn rpapuk ¢ynkuum y = f(x), onpeneneHuoit Ha uHtepBaie (-9;8).
Omnpenennure KOJUYECTBO TOYEK C I[EJOYMCICHHBIMH 3HAYCHHSAMH aOCIHCC Ha 3TOM
WHTEpBaJIe, B KOTOPHIX Mpou3BoaHast GyHKIuH f(X) oTpHUIaTeabHa.

y
/1
// ,/F\\
// \\ : y=f
1 N\ (8,
-9 o | )0 %
VARV
/
L |/
(&

3. Haiitu unTepBan yobiBaHus QyHKIHH Yy = x* — 2x2.

4. Haiijure Touky MunuMyma GyHKuu y = f(x), ecnu usBectHo, uro f'(x) = —x2 + 6x.
5. Haiinute HauMeHbliee U HAMOOJIbIIIEE U3 3HAUYCHHH, KOTOPOE PUHUMAET (PYHKIIUS

y = 0,5x3 — 9x2 + 48x na orpeske [—1; 5].

6. Haiinure nepBooOpasuyto ¢pyakmuu f(x) = —_ 1

Gx+1)2
7. Borauciure nHTErpa( 3 dx |
1v2x—1
8. Ha xakom pucyHke n3o0paxkeHo ceueHue Kyoa rmiockoctsio ABC?
A B i A
: B
) | \ 1y ~
\r\ v N I:' ] > “
: ‘~\\\ |t\ X 1’ : K B
1 1 IR \ |
| RS 2 et ._.‘ C \,'._i-_- -
S ‘\’,"/ S - C
1) 3) 4)

9. JIByrpaHHbIi yroi, 00pa3oBaHHbIN MOTyIIOCKOCTAMU o U 3, paBeH 90°. Touka A ynaneHa oT
rpaHeil aByrpaHHoro yria Ha 9 cm u 3 cMm. Haiigure paccrosHue ot Toukun A 10 pebpa
JIBYTPAaHHOTO yTJIa.

10. Pemmre ypaBHenue 3x* — 5x% + 2 = 0.

o 7Ps
11. HaiiguTe 3Ha4eHUE BBIPAXKEHUS (C_fsl —ig) vy
10 5 A4

Yacts 2
12. Haiigute mnomaas GUrypsl, OrpaHUuYeHHON rpadukamMu ¢yukiuii y = 4x, y = x — 3, x = 3.



2
. ) -1
13. Haiitu f'(2), ecmm f(x) =X
x2+1
14. HaiiauTe mioiais NOJHOM MOBEPXHOCTU MPABUIIBHOM TPEYTOJIbHON NPU3MBI, €CJIH U3BECTHO,
410 00KOBOE Pedpo B 5 pa3 OoJIbIlie CTOPOHBI OCHOBAHUS, & CyMMa JUIMH Beex pédep paBHa 42.

C,

4,

) C

| B

15. Haiigute nnomaas pomOa, JIeKaIero B OCHOBaHUM MUPaMU/JIbl, €CJIM BbICOTA MUpaMuabl 12
cM, oauH u3 yrioB pom6a 30°. bokoBbie rpaHu 00pa3yroT C MIOCKOCTHIO OCHOBAHUS YTOI,
paBHbIi 60°.

16. Pemmute HepaBeHCTBO V12X — 27 > x — 9.

17. Pemire ypaBHeHue 4*+2 + 4x = 10.

sina
18. YmpocTute BhIpaxkeHue 1+cosa
1+cosa sina
Yactb 3

19. Pemmre HepaBeHCTBO |x2 — 6x — 1| > 6.
20. PaBHOOGAPEHHBII TPEYTOIBHUK C OCHOBAHUEM @ ¥ YIJIOM 0. TP BEPIITMHE BPAIIAETCS BOKPYT
MpsAMO, coziepxaliei ero ocHoBanue. Haiigure miomaab NOBEPXHOCTH Tejla BpalleHHUs.
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