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KoMIJIeKT KOHTPOJIBbHO-OIIEHOYHBIX CPEACTB ISl TEKYLIEro KOHTPOJS MO Y4eOHOMY IMpenMeTy
OVIL.08. Maremaruka pa3paboTaH B COOTBeTCTBUM C DenepajbHbIM TOCYAAPCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM MO CHEIMAIBHOCTH CPEJHEro NpOoQecCHOHATBFHOTO 00pa3oBaHUs
(manee CIIO) 54.02.01 [uzaiin (nmo otpacnsiM) (npuxka3 Munnpocsemienuss Poccun ot 05.05.2022
Ne308, 3apeructpuponan B Muntocte Poccun 25.07.2022 Ne 69375) (B pea. ot 03.07.2024); na ocHOBe
TpeboBanuii DenepalibHOTO TOCYIaPCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa CpeIHEro ooOIero
obpazoBanus (yrBepKaeH npukaz Munooprayku Poccum ot 17.05.2012 N413, 3apeructpupoBaH B
Munrocte Poccun 07.06.2012 Ne 24480) (B pen. ot 27.12.2023) u denepanbHoil 00pa3oBaTeIbHON
MIporpamMMBbI CpeiHero oo1Iero oopazoBanus (nmpruka3 MunmnpocsenieHus Poccun ot 18.05.2023 Ne 371,
3apeructpupoBadn B Muntocte Poccuu 12.07.2023 per.Ne 74228) (B pea. ot 19.03.2024); ¢ yuerom
«Konnenmuu mpemnoxaBaHus 0O0IIE0O0pa30BATEIBHBIX UCIUIUIMH C YYETOM MPOQeCcCHOHATHHON
HAIpaBJIEHHOCTH TPOTPaMM CpeIHEro npodeccHoHaIbHOro 00pa3oBaHMA, peaju3yeMbIX Ha Oase
OCHOBHOTO 0011ero oopaszoBanus» (Pacmopsokenue Munnpocsemienuss Poccuu ot 30.04.2021 Ne P-
98); B coorBercTBUM ¢ llojoxkeHHeM O TEKylleM KOHTPOJE YCIEBAEMOCTH U IMPOMEKYTOUHOU
arrecranuu oOyyarouuxcs MBanreeBckoro ¢puinrana MocKOBCKOTO MOJIUTEXHUYECKOTO YHUBEPCUTETA.

Oprannzanus-paspadoTymk: HBanteeBckuii Gprimman MOCKOBCKOTO TIOTUTEXHUYECKOTO
YHHUBEpCHUTETA
Pa3paborunk: Mycanos H.II., npenonaBarens
OOBPEH
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© MpanrteeBckuil ¢unman (enepasbHOr0 rocyIapcTBEHHOIO aBTOHOMHOIO 0Opa3s0BaTEIbHOIO
yUpEeXIeHUs BbICIIEro 00pa3oBaHus «MOCKOBCKHUI MONMUTEXHUYECKUN YHUBEpcuTeT», 2024 200.



1. IMMACITIOPT KOMIIVIEKTA KOHTPOJIBHO-OHEHOYHBIX
CPEJACTB YYEBHOI'O IPEIMETA OYVII. 08. MATEMATHUKA

1.1. Oo6aacTb npuMeHeHNs] KOMILIEKTA KOHTPOJIbHO-OIIEHOYHBIX CPEACTB.
KOMIUTIEKT OIIEHOYHBIX CPECTB MpeIHA3HAYCH JJIs OIEHKU PE3YJIbTaTOB OCBOCHHUS
yueOHoro npeamera OVYII. 08. Maremaruka:

Jluunocmmuuvix

1) rpa)x1aHCKOTO BOCTIMTAHUS:

chOPMUPOBAHHOCTh TPAKIAHCKOW TMO3WUIMK OOYyYaromerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO 4JIEHA POCCHICKOro OOIecTBa, MPEACTaBICHHE O MaTeMaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, SBJICHHUM, TPOIICAYP IPaKkTaHCKOTO
oO1iecTBa (BBIOOPHI, OMPOCHL U APYroe€), YMEHUE B3aUMOJIEUCTBOBATH C COIUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMH H Ha3HAYCHHUEM;

2) MaTpuOTHYECKOTO BOCIUTAHMUS:

c(hOpMHUPOBAHHOCTh POCCUICKOMN IPaKJaHCKON MIEHTUYHOCTH, YBAKEHHSI K IPOLLIOMY
U HACTOAILLEMY POCCHUHMCKOM MAaTeMaTUKH, LIEHHOCTHOE OTHOLICHHE K JOCTHKECHUAM
POCCUHCKUX MAaT€MaTUKOB M POCCUMCKOW MaTEMaTHYECKOM IIKOJIbI, UCIOJIb30BAHUE
ATUX AOCTUKEHUN B APYTUX HAYKaX, TEXHOJOTUSX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHHUS:

OCO3HaHWE JyXOBHBIX IIEHHOCTEM POCCHUIMCKOTO Hapona, CPOPMUPOBAHHOCTD
HPAaBCTBEHHOI'O CO3HAHUSA, STUYECKOTO TOBEJCHHUS, CBS3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUW HAYKHM U JEATEIbHOCThIO YYEHOrO, OCO3HAHUE JIMYHOTO
BKJIJIa B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 5CTETUYECKOr0 BOCITUTAHUSL:

ACTETUYECKOE  OTHOIIEHWE K  MHpPY, BKIIOYas OCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3aJay, PELICHUN, PACCYKICHUW, BOCIPUHUMYUBOCTH K
MaTEMaTUYECKUM aCIIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) puznueckoro BOCIUTAHUS:

c(hOPMHPOBAHHOCTh YMCHHUS TIPHMCHATH MaTEMaTHYCCKUE 3HAHHMS B HMHTEpecax
3I0pOBOTO W 0Oe€30MacHoro oOpa3a »HW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0POBOE MHTaHWE, COAJAHCHPOBAHHBIA PEXUM 3aHATHH M OTIbIXa,
peryispHas pusnyeckas akKTUBHOCTD), PU3NYSCKOE COBEPIICHCTBOBAHUE TIPH 3aHATHAIX
CHIOPTHUBHO-03JI0POBHUTEIHLHON JCSITEIHHOCTHIO;

6) TPy10BOTO BOCITUTAHHSL:

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTU TPYAOIIO0Us, UHTEPEC K pa3IMuHbIM chepam
npodeccuoHanbHON NeATeTbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW M €€ MPUIIOKEHUSIMHU,
yMEHHUE COBEpIIAaTh OCO3HAHHBIM BBIOOpP Oynymied npodeccud U pearn30BbIBATh
COOCTBEHHbIEC KU3HEHHBIC IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTHYECKOMY
00pa30BaHHUI0 W CaMOOOpPA30BAaHUIO HaA TMPOTSHKEHUM BCEW IKWU3HU, TOTOBHOCTh K
aKTUBHOMY  Y4YacTHI0O B  PEHIEHMM NPAKTUYECKUX  3aJad  MaTEeMaTUYECKOH
HaIpPaBJIEHHOCTH;



7) KOJIOTUYECKOTO BOCITMTAHUS:

c(hOPMHPOBAHHOCTh 3KOJIOTHYECCKOW KYJIbTYpPhI, IMOHUMAHHWC BJIUSHUS COIMAIBHO-
SKOHOMHUYCCKHX MPOICCCOB Ha COCTOSTHUE IPUPOJTHON U COMAIILHOMN CPeJbl, 0CO3HAHUE
IJI00AJBPHOTO XapakTepa OJKOJIOTHYECKUX TIPoOJIeM, OpHCHTAIUS Ha IPUMCHEHUE
MaTEMaTHYCCKUX 3HAHUN JUIS pEIICHHUS 3a7ad B 00JIACTH OKpYKaromieh cpebl,
TUTAHUPOBAHHUE TIOCTYIIKOB M OIEHKH WX BO3MOYKHBIX TOCICACTBUI JIJISI OKPY>KAFOIICH
CpEIIbI;

8) IEHHOCTU HAYYHOTO MMO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HayKu U OOIIECTBEHHOW MPAKTUKH, TIOHUMAaHWE MAaTeMaTHUECKOW HAyKU Kak
chepsl 4eIOBEUECKON NEITEILHOCTH, ITAMOB €€ Pa3BUTH U 3HAYUMOCTH ISl PA3BUTHS
[IMBWJIN3AIMH, OBJIAJICHUE S3BIKOM MaTEMaTHKH M MaTEeMaTUYECKOW KYJIbTypOH Kak
CPEICTBOM  TIO3HAHWS  MHpPA, TOTOBHOCTH  OCYIIECTBIATH  MPOCKTHYIO U
UCCJIEI0BATENBCKYIO IEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

Memanpeomemmulx

0a30BbI€ JIOTUUECKUE ACHCTBHUSL:
— BBIABJIAITh U XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKA MaTEMAaTUYECKUX OOBEKTOB,
MOHSTHI, OTHOLICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH OMPEICIICHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMHI, OCHOBAHUS 7151 0000IICHNS 1
CpaBHEHHUS, KPUTEPUHU TIPOBOIMMOTO aHAIN3a;
— BOCIPUHUMATH, (OPMYITUPOBATH M MPEOOPA30BHIBATH CY)KIIEHUS: YTBEPAUTEIbHBIC U
OTpHULaTENbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;
— BBUBIISITh MaTeMaTHYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOpPEYMsS B
(dakTax, TaHHBIX, HAOTIOJACHUSIX U YTBEPKICHUSIX, PEIaraTh KPUTEPUH JIJISI BHISBICHHUS
3aKOHOMEPHOCTEN U IMTPOTUBOPEUUH;
— JIenaTh BBIBOJBI C MCIIOIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U WHAYKTHUBHBIX
YMO3aKITIOYCHHN, YMO3AKIIIOUEHUH 10 aHAJIOTHH;
— MPOBOJUTH CAMOCTOSITENIFHO JIOKA3aTeNhCTBA MATEMAaTUYECKUX  YTBEPIKICHUI
(npsiMble ¥ OT MPOTUBHOTO), BBICTPAWBATH APTYMEHTAIIMIO, MPUBOJAUTH MPUMEPHI U
KOHTPIIpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBO/IbI;
— BBIOMpaTh CHoco0 pelreHus y4eOHOW 3anauu (CpaBHUBATh HECKOJIBKO BAapUAHTOB
pelieHus1, BBIOMpaTh HanboJiee MOAXOIANINN C YIETOM CaMOCTOSITENIBHO BBIACIEHHBIX
KpUTEPHUEB).

0a30BbIe HCCIIEA0BATEIBCKIE TCHCTBHS:
— WCTOJB30BaTh  BOMPOCHI KAk  HMCCIICIOBATCALCKHMA  WHCTPYMEHT  ITO3HAHUA,
dbopMynMpoBaTh BOMPOCHI, (PUKCUPYIOMIUE MPOTHBOPEUUE, MPOOIEMY, YCTaHABIUBATh
MCKOMOE U JJaHHOE, (JOPMHUPOBATH TUTIOTE3Y, ApTyMEHTHUPOBATH CBOIO TIO3UITNIO, MHEHUE;
— MPOBOJAWTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, HCCIIEIOBAHUE I10
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTH4ecKoro OOBeKTa, SBJICHHS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00beKTaMHu, SIBJICHUSMH, TIPOIISCCAMU;



— caMmocTosATenbHO  (popMynmupoBaTh 00O0OMIEHWST ¥ BBIBOABI IO pe3yJbTaTaM
NPOBEAEHHOTO HAOJIOICHHUS, UCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX
PE3yNIbTaTOB, BEIBOJOB U 00OOIICHMIA,

— MPOTHO3MPOBAaTh BO3MOXKHOE  pa3BUTHE TMpollecca, a TakkKe  BBIIBUTATH
MIPEANOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

pabora ¢ mHpOpMaITHECH:
— BBIBIIATH AeUIUTH MH(OPMALIMH, JaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOIIPOC U
IUI PELICHUs 3a]a4H;
— BbIOMpaTh MH(OPMAIMI0 M3 HCTOYHUKOB PpA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh MH(POPMALMIO PA3IUYHBIX BUIOB U (HopM
Mpe/ICTaBICHHUS,
— CTPYKTypHpOBaTh HH(OpMAIMIO, TMPEACTaBIATh €€ B pa3dUuHbIX (opmax,
WJUTIOCTPUPOBATH IpapruecKu;
— OIICHWBAaTh HAAEKHOCTh WH(GOPMALMK IO CaMOCTOATEIHHO CQOPMYIUPOBAHHBIM
KPUTEPUSM.

o011eHue:
— BOCIPUHUMATH U (POPMYJIUPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSMHU U LEISIMU
oOLlEHus, SICHO, TOYHO, TPAMOTHO BbIpaXkaThb CBOK TOYKY 3pEHHUA B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUs 3a7a4yld, KOMMEHTHUPOBATh
ITOJyYEHHBIA PE3yJIbTaT;
— B X0J1e 00CYXJI€HHUSI 33]1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYX AAEMOM TEMBbI, TPOOIEMBI,
pelaeMoil 3a1aun, BbICKa3bIBATh UJIEU, HAIIEJICHHBIE HA MIOMCK PELIEHMs], COITOCTABIISATh
CBOM CYXACHUSI C CYKICHUSAMH JAPYTUX YYaCTHUKOB JUAJIOra, OOHAPYKUBATh paziIuuue
U CXOJACTBO MO3ULHKH, B KOPPEKTHOH (popme ¢opMynupoBaTh pa3HOTIAcHs, CBOU
BO3PaXXKECHUS;
— MPEACTABIATh PE3YJIbTATHI PEIICHUS 3a/1a4U, SKCIIEPUMEHTA, UCCIIENOBaHUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUIEHUS € Y4ETOM 3a7ad Mpe3eHTaluu U
0COOEHHOCTEN ayIuTOpHUH.

COBMECTHAs JAESATEIbHOCTD:
— MOHUMATh M UCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON U MHIUBUIYAIbHOW pabOThI
OpU peuieHuH Y4eOHbIX 3aJady, NPUHUMATh IeJlb COBMECTHOW JI€ATEIbHOCTH,
IUIAaHUPOBAaTh OpPraHM3alMI0 COBMECTHOM paboThl, pachpeneisTh BHIbI padoT,
JIOTOBApUBATLCA, OOCYX JaTh MPOIECC W pe3ylbrar paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;
— y4acTBOBATh B IPYIIOBLIX (hopMax paboThl (00CYKaeHUsI, 0OOMEH MHEHH, "MO3TOBbIE
IITYPMBI" ¥ UHBIE), BBITOJHITH CBOIO YacTh pa0OThI M KOOPJIMHUPOBATH CBOU JIEUCTBUS
C IPYyrMMH WICHAMH KOMaHJbl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMNA MPOTYKT
0 KpUTEPUAM, CHOPMYITUPOBAHHBIM YHACTHUKAMU B3aUMOICUCTBUSI.

CaMOOpraHU3aLHs:
— COCTaBIIAThH TUTAH, AJITOPUTM PEIICHUS 33J1a4H, BHIOUPATH CIIOCOO pEIICHUs ¢ yuéToM
MMEIOIINXCS PECypCOB M  COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4€TOM HOBOM MH(OpMAITUH.



CaMOKOHTPOJIb:
— BJIAQJECTh HABbIKAMHU II03HABATEJIBHOM pPEQIIEKCMM KaK OCO3HAHMsI COBEPIIAEMBIX
JNEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, WX PE3yJbTaTOB, BIAJAETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTpPOJIA IIpollecca M pe3yJibTaTa PEIICHUS MaTeMaTHYeCKON
3a/1auy;
— IPEeABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPY PEIICHUH 3a/1a4H, BHOCUTD
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJAEHHBIX
OIIHOOK, BBISIBJIEHHBIX TPYJHOCTEH;
— OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa IeId U YCIOBHUSIM, OOBSICHATH NPUUHHBI
JOCTUKEHMSI WIIM HETOCTHKEHUS PE3YJIbTaTOB JEATENIbHOCTH, HAXOIUTh OIIUOKY, AaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

lIpeomemmvix

[1P16 BageHue MeToaMu 1I0Ka3aTeNbCTB, AITOPUTMAMU PELICHUS 3a1a4; YMEHHE
(bopMyIMpOBaTh ONpPENETEHUsI, aKCUOMbl WU TEOPEMBI, MPUMEHSITh HX, POBOIUTH
JI0Ka3aTeJIbHbIE PACcCyKICHHS B XO€ pEUICHUS 3a]1ay;

[IP26 ymeHue omnepupoBaTh MOHATUAMM: CTENEHb YHUCHA, JIOTAapu(dM YHCIa;
YMEHHUE BBINOJHATh BBIYMCICHUE 3HAYEHUH U MpeoOpa3oBaHMsl BBIPAKEHUU CO
CTENEHSIMU U JorapudpmMamMu, NpeodpazoBaHusl IpoOHO-PAMOHATIBHBIX BbIPAXKEHUN;

[1P36 ymeHue omnepupoBaTh MOHATUSMHU: PALMOHAIBHBIE, WPpPALUOHAIIBHBIC,
NOKa3aTeNbHbIC, CTENEHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUYECKUE YpPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

[TP46 ymeHue omnepupoBaTh MNOHATHAMH: (YHKIUS, HEOpepbIBHAs (QYHKIMS,
OpOu3BOAHAs, NEepBOOOpa3Has, ONpPENEICHHbI HHTErpaig; yMEHHE HaXOAWThb
MPOU3BOAHBIE DJIEMEHTAPHBIX (PYHKUMH, HCIOJIb3Yys CIPABOYHBIE MaTepHAalIb;
UCCEIOBaTh B MPOCTEMIIMX ciay4yasx (YHKIMM HAa MOHOTOHHOCTb, HaXOIUTh
HauOOJIbIINE W HAUMEHbIINE 3HAYEHUS (DYHKLHI; CTPOUTh rpa)MKU MHOTOYJIEHOB C
MCIIOJIb30BAaHUEM alapaTa MaTeMaTHYEeCKOro aHaJln3a; IPUMEHSITh MPOU3BOIHYIO MPU
pelIeHn 3aJad Ha JBWKEHHWE; pellaTh MPAaKTUKO-OPUEHTUPOBAHHBIE 3aJayd Ha
HanOOJIbIIME U HAMMEHBIINE 3HAYEHUS, HA HAXO0XICHHUE ITyTH, CKOPOCTU U YCKOPEHUS;

[1P56 ymeHue onepupoBaTh NOHIATUAMU: pallMOHaTIbHAsA (YHKLHNS, TOKa3aTeIbHAS
byHkus, creneHHas (QyHKus, Jorapudmudeckas (GyHKIHS, TPUTOHOMETPUUECKHE
byHkiuu, oOpaTHbie (YHKIMH, YMEHHWE CTPOUTh TpaduKu H3yUYCHHBIX (DYHKITUH,
UCIOJIb30BaTh IpaQ UK MPU U3yYEHUH MTPOLIECCOB U 3aBUCUMOCTEH, IPU pELICHUH 3314
U3 JIpyrux y4eOHBbIX MPEAMETOB U 3a/ay U3 peajbHOM KU3HU; BbIpaKaTh (popmynamu
3aBUCUMOCTH MEX]ly BEJIMYNHAMH;

[IP66 ymenue pemiaTh TEKCTOBBIE 33JaYd Pa3HbIX TUMOB (B TOM YHCIE Ha
IPOLIEHTHI, O U YaCTH, Ha JBUXKEHUE, paboTy, CTOUMOCTh TOBapOB M yCIIyT, HAJIOTH,
3alayd U3 00JIAaCTH YTNPABJICHUS JTUYHBIMU U CEMEWHBIMU (PMHAHCAMM); COCTaBIATh
BBIPAKEHUSI, YPABHEHUS, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHUIO 33J]a4M, UCCIIE0BATh
MOJIYYEHHOE PEIICHHE U OLIEHUBATH NMPABIONOJ00OHOCTh PE3YJIbTATOB;

[IP76 ymeHue omnepupoBaTh MOHATUAMM: CpeAHee apudmeTrueckoe, MeauaHa,
HauOOJbIIee U HAUMEHbIIEE 3HAUCHHUS, pa3Max, JUCIEPCHs], CTAHIapPTHOE OTKJIOHEHUE
YUCJIOBOIO  Habopa; yMeHUE  WU3BJEKaTh, HMHTEPIPETUPOBATH  WH(MOPMAIIHIO,



MPEACTABIICHHYI0O B TaOJMIax, Ha AuarpaMMmax, Trpadukax, OTpPaKarollyl0 CBOWCTBA
peanbHBIX MPOILIECCOB U SBJIICHUM; MPEACTaBIATh HH(OPMAIIMIO ¢ TTOMOILILI0 TaOIUIl U
qyarpamMM; HUCCIENOBaTh CTAaTUCTHUYECKUE JaHHBIE, B TOM YHCIE C NPUMEHECHHUEM
rpaguuecKux METOJOB U SJIEKTPOHHBIX CPEJICTB;

[TP80 ymeHnue onepupoBaTh MOHATUSAMHU: CIYYaHBIN ONBIT U CIy4aiiHOE COOBITHE,
BEPOSITHOCTD CIIy4aitHOTO COOBITHS; YMEHHUE BBIUUCISATH BEPOATHOCTD C UCIIOJIb30BAaHUEM
rpaguuecKux METOO0B; MPUMEHITh (POPMYJIbI CIOKEHUS U YMHOXKEHUSI BEPOSITHOCTEH,
KOMOWHATOpHBIE (aKkThl M (POPMYINIBI MPU PEIICHUH 3a]1a4; OIICHUBATh BEPOSTHOCTH
peaNbHBIX COOBITHIA; 3HAKOMCTBO CO CIyYalHBIMHA BEJIMYMHAMH; YMCHHE MPHUBOIUTH
MpUMEPHI  TIPOSIBIICHHUS 3aKOHA OOJIBIIMX YHCEN B MPUPOIHBIX M OOIIECTBECHHBIX
SIBJICHUSX;

[IP96 ymeHuwe omnepupoBaThb MOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
MPOCTPAHCTBO, JABYIPAHHBIA YTOJI, CKPEIIMBAIOIIMECS MPSAMbBIE, MapaUICIIbHOCTh U
NEPHNEHIUKYJAPHOCTh MPAMBIX U IUIOCKOCTEW, YrOJl MEXKIY HNPSIMBIMHU, YTOJI MEXITY
IIPSIMOU U INIOCKOCTBIO, YTOJI MEXY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOUKH J0 IUIOCKOCTH,
PacCTOSTHUE MEXAY NPSIMBIMH, PACCTOSIHUE MEXKY IJIOCKOCTSIMH; YMEHHUE UCITOIb30BaTh
YU pelIeHUH 3a7a4 U3y4YeHHbIE (PaKThl U TEOPEMBI IJIAHUMETPUH; YMEHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA;

[IP106 ymeHue omnepupoBaTh MOHATHUSMU:  MHOTOTPAHHUK,  CEUCHHUE
MHOTOTpaHHUKA, Ky0, mapajuieienunesa, npusMa, nupamuaa, Gurypa ¥ MOBEPXHOCTh
BpallleHUs], [MWIMHAP, KOHYC, map, cdepa, cedeHus (PUrypbl BpalleHUs, MIOCKOCTD,
Kacaromasicsi cepsl, MWIMHAPA, KOHYCa, TJIOMIA/lb TOBEPXHOCTH MUPAMU/IBI, TIPU3MBI,
KOHYCa, MWINHAPA, IOk chephl, 00beM KyOa, MPSIMOYTOJbHOTO Mapajuiesienunesa,
MUPaMUJIbI, IPU3MBI, ITUJIUHIPA, KOHYCA, 1l1apa; YMEHUE U300pakaTh MHOTOTPAHHUKHU U
MOBEPXHOCTHU BPAILLCHUS, UX CEUEHHUS OT PYKH, C MIOMOIIBIO YEPTEIKHBIX UHCTPYMEHTOB
Y 3JIEKTPOHHBIX CPEACTB; YMEHHE PACIO3HABATh CUMMETPHIO B TPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPAaBUIbHBIE MHOTOTPAaHHUKH;

[1P116 ymenue onepupoBaTh MOHATUSMU: JBUKCHUE B TIPOCTPAHCTBE, MTOI00HBIC
¢burypsl B MPOCTPAHCTBE;, HCIOJIH30BaTh OTHOIIECHUE TIUIOMIANCH TMOBEPXHOCTEH W
00BEeMOB TTOI00HBIX (UTYp TIPHU PEIICHUU 33]1aY;

[1P126 ymeHue BBIYHCIATh T€OMETPUUECKUE BEIMYUHBI (JIJTMHA, YTOJI, TUIONIA/b,
00beM, TUIONIAAb TTOBEPXHOCTH ), UCIIOJIb3YsI H3yUYEeHHbIE (DOPMYJIIbI U METOBI;

[1P136 ymenue omepupoBaTh MOHATUSIMH: MPSMOYTOJIbHAS CHCTEMa KOOPIUHAT,
KOOpPJIMHAThl TOYKH, BEKTOpP, KOOPJIMHATHI BEKTOPA, CKAJISPHOE MPOW3BEACHUE, YIOJI
MEXAY BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEIACHHE BEKTOpPA HA YHUCIIO; HAXOIUTh C
MOMOIIIBI0O M3YYEHHBIX (OPMYJI KOOPAMHATHI CEPEAUHBI OTPE3Ka, PACCTOSTHUE MEXKITY
JBYMSI TOUKaMHU;

[1P146 ymeHue BbIOUpaTh MOIXOISIINN U3YYEHHBIA METOJI IS PEIICHUS 3a/1a4H,
pacrio3HaBaTh MaTemMaThyeckue (akThl U MaTeMaTHYECKHE MOJICW B TMPHUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE MPUBOIUTH TPUMEPHI MATEMATUIECKUX
OTKPBITUM POCCUMCKON U MUPOBOM MAaTEMATUYECKOU HAYKH.

[IPly yMmeHue omepupoBaTh MOHATHSIMU: OIPEIEICHUE, aKCHOMa, TEopeMma,
CJIEICTBHE, CBOWCTBO, NPHU3HAK, JOKA3aTE€IhCTBO, PABHOCUIIBHBIE (POPMYIUPOBKH;
yMeHue (GopMyIHpOBaTh OOpaTHOE W MPOTHBOIOJIOKHOE YTBEPXKICHHE, MPHUBOJIUTH
MpUMEpPbl W KOHTPIPUMEPBI, HCIOJB30BATH METOJI MATEMATHYECKOM WHAYKIIUH;



IIPOBOJIUTH JTOKA3aTEJIbHbIE PACCYKIEHUS IPU PELICHUH 3a]1a4, OLIEHUBATh JIOTUYECKYIO
PaBUJILHOCTD PACCYKICHU;

[1P2y ymeHue onepupoBaTh MOHATUSIMHU: MHOXKECTBO, MOJMHOXKECTBO, Olepaluu
HaJ, MHOXXECTBaMH; YMEHHE HCII0JIb30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar s
OMKCAaHUsS PEATbHBIX MPOIECCOB M SIBJICHUI M MpPU PEIICHUH 3a7ad, B TOM YHCIIE U3
JIPYTUX y4eOHBIX MPEIMETOB;

[1P3y ymeHue onepupoBaTh NOHITUSMU: Tpad, CBSI3HBIN rpad, AepeBo, LUK, Tpad
Ha IUIOCKOCTH; YMEHHME 3a/aBaTh WM ONMCHIBaTh rpadbl pa3IuyHbIMH CIOCOOaMU;
MCIIOJIb30BaTh Tpadbl P PEIICHUN 33]1aY;

[1P4y ymenue cBOOOIHO OINEpUpPOBATh MOHATHUAMU: COUYETAHME, MEPECTAHOBKA,
YUCJIO COYETAaHWM, YHCIO TIEepPEeCcTaHOBOK; OMHOM HBIOTOHA; yMeHHWE NPHUMEHSThH
KOMOHMHATOPHBIE (PaKThl U PACCYKICHUS IS PELICHUS 3a7a4;

[IPSy ymenue omepupoBaTh NOHATHAMH: HATypPAJIbHOE YHCIIO, LIEJIOE YHUCIO,
OCTaTOK IO MOJYJII0, PAalMOHAIBHOE YHCIO0, UPPALMOHAIBHOE YHCIO, MHOKECTBA
HATypaJbHBIX, LEJbIX, PALMOHAIBHBIX, JEHCTBUTEIBHBIX YUCEN, YMEHUE UCIIOJIb30BATh
IOpU3HAKHU JIEIMMOCTH, HAMMEHBIINHM OOLIUI IeNUTENh U HauMEHbIllee 00I1ee KpaTHOE,
anroput™m EBKIIMJA Mpu penieHUM 3aj1ad; 3HAKOMCTBO C Pa3JIMYHBIMHU MMO3UIIMOHHBIMU
CUCTEMaMU CUUCIICHHS,

[IP6y ymeHue CcBOOOJHO ONEpPUPOBATH MOHATUAMU: CTEHNEHb C LEJIbIM
[IOKAa3aTeJIeM, KOPEHb HAaTypaJbHOM CTENEHU, CTENEHb C PALMOHAIBHBIM ITOKA3aTENIEM,
CTENEHb C JIEWCTBUTENbHBIM (BEIIECTBEHHBIM) MTOKa3aTeNeM, JIOTapu(dmM 4YKciia, CUHYC,
KOCHHYC M TAHT€HC ITPOU3BOJIBHOTO YMCJIA;

[IP7y ymMenue onepupoBaTh MOHATHSAMH: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHUE, YpaBHEHUE, HEPABEHCTBO, CHUCTEMa YpaBHEHUA M HEPABEHCTB,
PaBHOCUJIBHOCTh YPABHEHH, HEPABEHCTB U CUCTEM, PAI[MOHAJIbHBIE, HPPALIMOHAJILHBIE,
MOKa3aTelbHble, CTENEHHbIE, JIOrapu(PMHUUYECKUEe, TPUTOHOMETPUUYECKUE YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI; YMEHHUE pEIIaTh YPAaBHEHHs, HEPABEHCTBA U CHUCTEMBI C
NOMOIIBIO Pa3JWYHBIX IPUEMOB; pEIIATh ypPaBHEHUS, HEPABEHCTBA WU CHUCTEMBI C
napamMeTpoM; IPUMEHATh YPAaBHEHHMs, HEPABEHCTBA, WX CHUCTEMBI Ul pELICHUS
MaTeMaTUYeCKUX 33/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1acTell HAYKU U peaJbHON KU3HU;

[1P8y ymeHnune cBOOOAHO ONEpUpOBaTh MOHATUAMU: Tpaduk GyHKIKUU, oOpaTHas
GyHKIIMA, KOMIO3UIMS (QYHKIUN, JHUHEWHAas QYHKIWA, KBaApaThuyHas (QyHKIMS,
cTeneHHas QyHKIIUS C TeIbIM MTOKa3aTesieM, TPUTOHOMETpUYecKue (QyHKIIMH, 0OpaTHbBIE
TPUTOHOMETpUUYECKHE (DYHKIINH, TOKa3aTeNIbHAs U Jorapupmudeckas QyHKINHI; YMEHUE
CTpOUTh rpaduKu (PYHKIHI, BHITOIHITH NpeoOpa3zoBaHusi rpaukoB GyHKIIHIA;

[1P9y ymeHue ucnonap3oBaTh rpaduku (GyHKUUNA I U3YHYEHHUS IPOLIECCOB U
3aBUCUMOCTE NP pELICHUU 337ad M3 APYruX YUYEOHBIX MPEAMETOB U U3 pPealbHON
KU3HU; BbIpakaTh GOpMyIaMHu 3aBUCUMOCTH MEXK/y BEIMYMHAMU;

[IP10y ymenue cBOOOJHO OINEpPUPOBATh MOHATUAMH: YETHOCTh (DYHKIIHH,
NEePUOANYHOCTh (YHKIMH, OrPaHUYEHHOCTh (YHKUMH, MOHOTOHHOCTH (HYHKIIUH,
AKCTpeMyM (PYHKITUU, HAUOOJbIIIEE M HANMEHbBIIIEEe 3HAYCHHS (DYHKITUU HA TIPOMEKYTKE;
yYMEHHE NMPOBOIUTH HCCIeA0BaHNE QYHKINH;

[IP11y ymeHue WCIONB30BaTh CBOMCTBA W Tpaduku (YHKIMA IS PEIICHHS
YpaBHEHMI, HEPAaBEHCTB W 3aJad C IapamMeTpaMu; H300paxaTb Ha KOOPJUHATHOMN
IJIOCKOCTH MHOXKECTBA PEILICHUI YPABHEHUM, HEPABEHCTB U UX CUCTEM;



[IP12y ymeHue cBOOOAHO ONEPUPOBATH MOHATHUAMH: MOCIEIO0BATEIBHOCTD,
apu(meTnyeckas Mmporpeccusi, reoMeTpruuecKas Mnporpeccus, 0ECKOHEUHO yObIBarOIIasl
reOMETPUYECKAs IIPOTPECCUSl; YMEHHE 3a/1aBaTh I1OCJIEN0BATEILHOCTH, B TOM YHUCIE C
IIOMOIIbIO PEKYPPEHTHBIX (POPMYII;

[TP13y ymeHue oneprupoBaTh MOHATUSMU: HENPEPBIBHOCTh (DYHKIIUHU, ACUMIITOTHI
rpadpuka QyHKUMM, HepBas M BTOpas NPOM3BOAHAS (PYHKIMHM, T€OMETPUUECKUU U
(u3nyeckuil CMbICT MPOU3BOAHOM, IEpBOOOpa3Hasi, ONPEIEICHHBIN UHTETPaJl; YMEHUE
HAXOJUTh ACUMIITOTHI Tpaduka (PyHKIMU; YMEHHE BBIYHCIATH MPOU3BOIAHBIC CYMMBI,
MPOU3BEICHNUS, YACTHOTO M KOMITO3UITUHU (PYHKIINI, HAXOIUTh YPaBHEHHE KacaTEIbHOMN K
rpaduky GyHKIUY;

[1P14y ymeHHe MCMONB30BaTh MPOU3BOAHYIO JJIsi MCCIEAOBaHUA (YHKIUH, i
HaxOXKJEHUS HaWIy4dllero pEIIeHHs B MPUKIAIHBIX, B TOM YHCIE COLMAIbHO-
HSKOHOMUYECKUX W (PU3UYECKUX 3a7auax, Al ONpeNeJeHHUs] CKOPOCTH U YCKOPEHHS;
HaXOAMUTh IUIOLWAAN U 00BEMBI (PUTYp C MOMOILBIO MHTErpajia; MPUBOAUTH MPUMEPHI
MaTeMaTHYECKOTO MOJIEIIUPOBAHUSI C TOMOIIbIO TU(PPepeHInaNbHBIX YPaBHEHU;

[IP15y ymeHue onepupoBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO, CONPSKCHHBIC
KOMIUIEKCHBIE YHCJIa, MOAYJb M apryMEHT KOMIUIEKCHOrO uucia, ¢opMa 3amnucu
KOMIUIEKCHBIX 4ucesl (reoMeTpuyeckas, TPUTOHOMETpUYecKass U aireOpanydeckas);
YMETb IPOU3BOAUTH apU(PMETUUECKUE IEUCTBUS C KOMIUIEKCHBIMU YMCIaMU; TPUBOUTh
IPUMEPBI UCIIOJI30BAHUS KOMILJIEKCHBIX YHCET;

[IP16y ymeHune cBOOOJHO ONEpUpOBaTh MOHATUAMHU: CpPEIHEE apUPMETHUECKOE,
MeJuaHa, HauOoJbllee M HAaUMEHbIIEE 3HAYEHHsS, pa3Max, JHUCIEpPCUs, CTaHAAPTHOE
OTKJIOHEHHE JJIsl ONMCAHUS YHCIOBBIX JaHHBIX; YMEHUE UCCIEA0BATh CTATUCTUUYECKUE
JaHHBIE, B TOM YHCJI€ C IPUMEHEHUEM I'papMueCKUX METOJOB U JIEKTPOHHBIX CPENICTB;
rpauUecKku UCCIEeIOBAaTh COBMECTHbIE HAOMIOAEHUS C IOMOINBIO Avarpamm
paccenBaHus U JINHEWHOW pETrpeECCUN;

[1P17y yMeHue HaXOqUTh BEPOSITHOCTH COOBITHI C UCTIOIb30BaHUEM TpaUueCcKuX
METOJIOB; TPUMEHATh [UIsl pelieHus 3a1ad  (popMysbl CIOXKEHHS U YMHOXKEHHUS
BEpOSITHOCTEH, (POpMyYITy MOIHOU BEPOATHOCTH, hopmyiny bepHynnu, koMOMHATOPHbBIE
(akThl ¥ (HOPMYIIbI; OLIEHNBATH BEPOATHOCTH PEAIbHBIX COOBITUI; YMEHHE ONIEpPUPOBATH
HNOHATUSAMU: ClIydailHas BEJIMYHMHA, PACIPEIECICHHE BEPOSTHOCTEM, MAaTEMaTUYECKOE
OKUJaHHUEe, TUCHEPCUs U CTaHAAPTHOE OTKJIOHEHUE CIy4alHOW BETWYMHBI, (PYHKIHUU
pacupeneneHuss W IUIOTHOCTH PAaBHOMEPHOrO, IOKAa3aTe€JbHOTO W HOPMAJIBHOIO
pacupenesneHuid; YMEHHE HMCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PpACIpEACTICHUN s
pemieHust 3aaay; 3HAKOMCTBO C TOHSATUSIMU: 3aKOH OOJBIIMX YHUCEN, METOAbI
BBIOOPOUHBIX HCCIEAOBAaHUN; yMEHUE NPHUBOAUTH MPUMEPHl MPOSBICHUS 3aKOHA
OOJBIINX YUCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

[1P18y ymeHue cBOOOJHO ONEpUPOBATh MOHATUSIMH: TOUYKA, MpsiMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUM YTOJI, ABYTPAHHBIM yIOJI, TPEXI'PAaHHBIA Yrod,
MEPECEKAIOIINECS, NapAJIIETbHbBIE U CKPEIIMBAOIIMECS NPsAMbIE, MAPaUIEIbHOCTh U
NEPNEHANKYJIIPHOCTh NPSMBIX M IUIOCKOCTEH, Yrojl MEXAYy HPSIMBIMH, YIOJl MEXIY
MIPSAMOM U TNIOCKOCTBIO, YTOJI MEXKTY INTIOCKOCTSIMU; YMEHHE UCITOJIb30BATh PU PEILIEHUN
3aja4 M3y4YeHHbIE (PAKThl U TEOPEMbl IJIAHUMETPUHU; YMEHHE OLIEHHWBATh pPa3Mephbl
OOBEKTOB B OKPY)KAIOIIEM MHUPE; YMEHHE ONEpUpOBaTh MOHSITUSAMH: MHOTOTPAHHUK,
CeUYeHHE MHOTOTpaHHHMKA, MPABWIbHBII MHOTOTPaHHUK, MpU3Ma, MUpamMuaa, Gurypa u



MOBEPXHOCTh BpALICHUs, IWIMHAP, KOHYyC, Imap, cdepa, pa3BepTKa MOBEPXHOCTH,
CE€YEHUs KOHYCa WM LWIMHIApA, NMapajulelIbHble OCH WM OCHOBAaHWIO, CEYEHHUE IIapa,
IUIOCKOCTh, Kacaromasicss cdepbl, HWIMHAPA, KOHYCa; YMEHUE CTPOUTh CEUYCHUE
MHOTOIpaHHHKA, N300paxaTh MHOTOTPAHHUKH, PUTYPHI U TOBEPXHOCTH BPAILICHUS], UX
CEYEHUs, B TOM YHCJIE C TOMOUIBIO AJIEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHATH CBOMCTBA
TF€OMETPUYECKUX (PUTYpP, CAMOCTOSTENIBHO (POPMYIUPOBATH ONPEACICHUS HM3Y4aeMBbIX
¢buryp, BBIIBUTAaTh TUIIOTE3bl O CBOWCTBaX M MPHU3HAKAX T€OMETPUYECKUX QUTYD,
00OCHOBBIBaTh WJIM ONPOBEpPraTh MX; YMEHHE MPOBOAMUTH KiIacCUpUKaLU0 Guryp mo
pa3IMYHBIM MPU3HAKAM, BBITIOJIHATH HEOOXOIUMBIE TOTIOJHUTEIbHBIE TOCTPOCHHUS,

[1P19y ymenue cBOOOJHO OMEPUPOBATH MOHATHUSAMH: IUIOMIAAL (QUTYpPHI, 00beM
¢Gurypsl, BeIMYMHA YTJa, PACCTOSTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE MEXIY
MPSIMBIMHU, PACCTOSIHUE MEXY TUIOCKOCTSIMH, TUIOMIAlb Cephl, TUIOMIAlb TOBEPXHOCTH
NUpaMUIbI, TPU3MBI, KOHyca, LMIUHApPA, O00BbeM Ky0a, MPSAMOYTOJIBbHOTO
napajuiesielvIeaa, MUpaMuIbl, IPU3Mbl, [WIMHAPA, KOHYCA, 11apa; YMEHUE HAXOIUThb
OTHOIIIEHUE 00BEMOB MOI00HBIX (UTYD;

[TP20y ymenue cBOOOAHO ONEpUPOBATH MOHATUSMU: JBHKEHHUE, NapajuIeIbHbINA
INEPEHOC, CUMMETPHUSl Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHUE
no100usi, Mo00HbIe (GUTYPHI, YMEHUE paclo3HaBaTh paBHbIC U MOJIOO0HBIE (UTYPHI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; YMEHUE UCII0JIB30BATh FTE€OMETPUYECKUE
OTHOIIEHUSI, HAXOJIUTh T€OMETPUUYECKUE BEIMYUHBI (JJIMHA, YTOJI, IJI01aAb, 00beM) IPU
pEelIeHUH 3a7a4 U3 IPYTruX YYEOHBIX IPEIMETOB U U3 PEaTbHOU KU3HH;

[IP21y ymenue cBOOOAHO ONEPUPOBATH MOHATHSAMHU: MPSIMOYIOJibHAs CHUCTEMA
KOOPDAWHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB,
MPOMU3BEJCHUE BEKTOpA HA YHUCIO, pPa3JIOKEHHE BEKTOpa Mo 0a3ucy, CKalIspHOE
MIPOU3BEACHUE, BEKTOPHOE TMPOMU3BEACHUE, YIOJ MEXAY BEKTOPAMH; YMEHHE
HCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIN METOJI ISl PELIEHUS TEOMETPUYECKUX 3a1a4
M 33a4 APYTUX Y4eOHBIX IPEIMETOB;

[IP22y yMeHHe MOJENMpOBaTh peEajbHbIE CUTyallUH Ha S3bIKE MaTEMaTHKH;
COCTaBJIATh BBIPAKECHMS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4H,
UCCIIEZIOBaTh IIOCTPOEHHBIE MOJIEIM C HCIIOJIb30BAHMEM ammapaTta aiareopsl,
UHTEPIIPETUPOBATh IOJYYEHHBIM pPE3yJbTaT, CTPOUTb MATEMAaTUYECKUE MOJIEIU C
IIOMOIIIBI0 TEOMETPUUYECKUX IIOHATUM W BEIWYWH, pEIIaTh CBA3AHHBIE C HUMH
IIPAaKTUYECKUE 3a7a4M; COCTAaBIATH BEPOSITHOCTHYHO MOJIEIb W HWHTEPIPETUPOBATH
ITOJYYEHHBIA pEe3yJIbTAT; PEUIaTh NPUKJIAIHBIE 33a/1a4d CPEICTBAMU MAaTEMaTHYECKOTO
aHaJau3a, B TOM YKCJIE COLUATbHO-DKOHOMHYECKOTO U (PU3NYECKOTO XapaKTEPa;

[1P23y ymeHue BbIOMpATh OAXOSANIUNA METOT JIJIsl pEIISHUs 3a/1aui; TOHUMaHUe
3HAYUMOCTM MAaTeMaTHUKA B H3YyYEHUU NPUPOJIHBIX U OOIIECTBEHHBIX IPOIIECCOB U
SABJIEHUI; YMEHUE PACTIO3HABATH MPOSBIICHUE 3aKOHOB MAaTEMATUKH B UCKYCCTBE, YMEHHE
IPUBOJUTL NPUMEPBl MAaTEMaTUYECKUX OTKPBITUM POCCUMCKOM UM  MUPOBOM
MAaTEMATUYECKON HAYKH.
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2. KOMIUVIEKT KOHTPOJIBHO-OHEHOYHBIX CPE/ICTB YYEBHOI'O
INPEAMETA OYVII. 08. MATEMATHUKA

Paznen 1. Anredpa u Hayana MaTeMaTH4€CKOr0 aHAIH3A

IIpakTuyeckoe 3ansitue Nel Pemnienre npumMepoB Ha OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH

Tunosble 3aJaHudA

1. 3apanue Halinute 3HaueHUE BhIpaXKEHUS 1,6
2,6—1,8"
2.4
20-1.4" _21
6,6—2,4
6,9—1,5 40
2,4 S b
8,2—7.4
4
43;53' 44
’ ’ 5,8—5,3
6,9+4,1 56
0,2 1,7-1,6°
4,8-0,4 7,7
0,6 3,7—-8,7°
21 5,6
0,6-2,8 8,5—2,9
30—0,8-(—10) 9,2
0,5-2,8
5,4-0,840,08.
2.4
0,03 -0,3 - 30000. 54-1.8
5,6 2,7
1,9-7,5 2,9-1,1
8 [12 7 12 7
l—: [ —=+2—). e !
17 (17Jr u) 5ty
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IIpakTuyeckoe 3ansaTue Ne2 BoiuncieHue KOpHENH HATYpaJIbHOM CTENIEHU

Tunossble 3a1aHuA

X8 'XZ a6 . a6 (X8)2 C9 . C3
X8 . XZ (a9)2 a4 . a4 C9 . C3
(X8)2 a7 12 a3 . a3 (C9)3
X8 _|_X2 a50 . a10 (a4)4 C9 + C3
9
%8 — x2 (a2)*- a3 a% + g% C_6
C
X8 + X8 39 . (32)4 a7 + a3 C4— . (C5)4
2.8
2 xX 67-6%-6 a-a-a (x%)?: (xH)*
(XZ)S . X5 35 57 C5 . C8
<10 34 55 ct - cl0
. e s | @'
(g) 410 G4 c3 . (CZ)Z
2\3 .
25 . 46 (G 100 - 107 (Bch : ¢t
74 .72
54_ 52 4
494 D72 % 100 - 107 304 . C4
5°-(5%)
25% . 5% 26-23 —625 ‘5 c?-c™
' 510
3_8 29.23 272 -3" R
39 93
4
f_)% 6* - 36 10*-102- 10 27 - 310
92 . 5* 97 .27 57-125 125%: 56
4_n . 4n+1 32 . 215 C8 . Cn—8 812 4
210
43+n: 43 3n . 3n+4 C2n . Cn yn . ySn
(4n)5 . 4n 56n : 5n Cn . Cm yn . yz
4n + 4n 3271 .27 Cn + Cm (y2+n)2 ty
4n . 4n 68+n . 6271—8 (Cn)z . C3 yn _y4—n
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IpakTueckoe 3ansaTue Ne3 KontposbHas padorta Ne 1

TUIIOBOM BAPUAHT

. 1\? 1
1) Haittu 3Hauenue BeipaxkeHus: 45 - (5) —14- 5

(3v5)°

2) Haiitu 3Ha4ue€HHE BBIPAXKCHMUSL: T

3
3) Pemuth ypaBHEHUE: o=

4) Brinncano HECKOIBKO IMOCJIICAOBATCIIbHBIX YJICHOB apH(i)MCTquCKOfI IOCJICAOBATCIbHOCTH.

., 19; x; 11; 7; ... .HaitTu unen nporpeccun, 0003HaAYCHHBIN Yepes X.

a%-64
4a2+32a

5) Haiitu 3HaueHNE BBIPAKCHUS npu a=0,8.

6) Pemuth HEpaBeHCTBO: 7X-7<5X-9.

7) Hacenenue Poccuu cocrapnser 1,4+ 1084enosexk, a momans ee reppuropun 1,7 - 107kB.kM.
CKOJIBKO B CpEHEM MPUXOAUTCS KUTENe HA | KB.KM?

8) B npsiMOyroyibHOM TPEYToJIbHUKE OJIUH U3 KaTeToB paBeH 10, a ocTpblit yro,
npuUJIeXKaIuii K Hemy, pasen 307 . HaiiauTe miomans TpeyrojibHUKa.

9) Vkaxure rpadux GyHKIUH Y =—X° +4x -3,

4y b by ; .
R ] i i H . (. b . .o +

D R

i
i
NS SO S S S
il 4
+
L
ot
=¥
- T

Tunosoe JOIMOJIHUTCJIIBHOC 3a/1aHHUC.

1. OrMmeTs HaTypanbHbIe uncna: 2394; 31; -7; -5,3; 4; V5

2. CKOBKO CYIIECTBYET HATYPAIbHBIX YHCEI, MEHBITNX 48 1 nensuxcs Ha 27

3. IIpu kakux 3HaueHusx X BemosaseTcs 30 : X. [Ipu x: 19; 2; 60; 15

4. CocraBbTe (hopMyITy HATypaJIbHOTO YHUCIa &, KoTopoe npu AeneHur Ha 10 maét ocratok 7.
Otger: a=0* q +0H

5. 3anuiiy 4yucio B BUjie 00BIKHOBEHHOM podu: -95; 0,3; 0,0009

6. 3anuimu —10,222222... B Buae 6€CKOHEYHOMN ACCATUYHON EPUOANIECKON APOOH.

7.0T™MeTh UppanroHanbHbeie uncia: -297,83; —vV11; 0; 1,(114); =
8. OtBeToM BhIpaxkeHus V3 * V3 Gy/er panroHaIbHOE WM HPPALMOHATIBHOE YHCIIO?

13



Kpurepuu oueHuBanus

Kaxxnoe 3amanue KOHTPOJIBHOW pabOThl B TPAIUIMOHHOW (OpME OILIEHMBAETCS MO TMSITH
OaJIbHOM TIKaJIe:

«5» (0TIMYHO) — 3a IIYOOKOE W MOJHOE OBJIAJICHHUE COJIEp)KaHHEeM y4eOHOTo maTepuaia, B
KOTOPOM CTYJIEHT CBOOOJIHO M YBEPEHHO OPHUEHTUPYETCS; HAYYHO-TIOHATHUIHBIM aIlapaTom;
3a yMEHUE MPAKTUYECKU MPUMEHSTh TEOPETUYECKHE 3HAHHS; MPEIoJiaraeT rpaMOTHOE U
JIOTUYHOE M3JI0KEHUE OTBETA B MUCHMEHHOU (opMme..

«4» (XOpollo0) — €Clih CTYACHT IOJHO OCBOWJI Y4YEOHBIH MaTepuas, BIIaJIeE€T Hay4YHO-
MOHSATUMHBIM aIapaToM, OPUCHTUPYETCS B M3YUYEHHOM MaTepualie, OCO3HAHHO MPUMEHSET
TEOPETUUYECKHE 3HAHWS HA MPAKTUKE, TPAMOTHO H3jaraeT OTBET B MUCBMEHHOU (opMme, HO
comepxaHue u GopMa OTBETa UMEIOT OTACIIbHBIC HETOYHOCTH.

«3» (YIOBIETBOPUTEIBHO) — €CIIM CTYACHT OOHAPY)KWBACT 3HAHWE W MMOHWMAHHUE OCHOBHBIX
MOJIOKEHUH y4eOHOTO MaTepurala, HO U3JIaraeT ero HermoJiHO, HEMOCJIEI0BATENbHO, JOMYCKAET
HETOYHOCTH.

«2» (HEeYJOBJIETBOPUTEIHLHO) — €CIIU CTYJICHT MMEET pa3po3HEHHbIE, 0ECCUCTEMHbIE 3HAHMS,
JIOMYCKAaeT OLIMOKKA B OMpENeNIeHNHd 0a30BbIX TMOHATUN, MCKAXKAET UX CMBICI; HE MOXKET
MPAKTUYECKU MPUMEHSITh TEOPETUYECKUE 3HAHMUS.

Tewma 1.2. Kopuu, cTerneHu u Jorapu@pmel
IIpakTuueckoe 3ansaTue Ned JIelicTBUS CO CTENECHIMUA

Tunosble 3aJaHuA

53 102 23 (—4)?

24 —103 —22 —42
(-2 (-10)" (=27 #
(0,2)2 —10* 26 (—4)*
(=0,2)3 05 28 (=8)?
(=17 16 (03)° (25"
(—1)° (—0,1)* (0,01)? 40?
(—0,3)? 0,23 03 10

1,32 (2,5)? (—1,5)2 0,13
- =% (-16) (13

Gy (27 Gy &y

4 7 5 3

) 6 3 12 5 2

(14 -9 ) (5
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5 5 13 1
20 1,4 G’ (15)*
2002 0,152 (-2 %)2 (—10)°
(— %)0 —0,43 1003 (—4%)2
15)? 13 (0.1* _112
1 1 4 e
(— g)g (—2 g)z (§)3 (-11)
1 9
3 E)O (0,3)° (- 1—0)3 07
(0,25)? —1,2° (3 %)2 (—1)7
2 1 1
—04° 3° (—63)° (155)?

IIpakTuyeckoe 3ansitue NeS [IpeoOpazoBanue BeIpaKeHUH, COAEPKALTUX PATUKAIIBI

Tunosblie 3aJaHuA

1. Haitgure 3Ha4YCHHE BBIPAKCHUS:

DVIO-VES ; 2)2V3-VZ7 5 9 2 4)v2E ;5

6) (V20 — V)5 ; 7) (V21— V3)(V21 +3); 8) (-2V5)*
2. HaiinuTe 3Ha4€HUE BBIPAKEHUS:
)3-V9-949 ; V8 W61 3) 2L ) YF VT -6 5)
(V11)%6 + (V2)'%; 6) V16-33-V4-V27

3. CpaBHuTb uncia V6 u V15.

4, ynpOCTI/ITC BBIPAXXCHUSA, CUUTAA, UTO IICPCMCHHBIC IPUHUMAIOT TOJIBKO ITOJIOKHUTCIBHEBIC
3Ha4YCHMUA.

16a° 25¢1
) 1600 OB g ot i
5. BeiHECUTE MHOXKUTEND U3 —I10J] 3HAKa KOPHS:

a) 3135m="n®>, m >0, n =2 0;
6) §/729¢%d®, ¢ 2 0,d < 0.

15



6. BHecuTe MHOXKHTEIb 1MOJT 3HAK KOPHSI: 2b3/5b*, b > 0.

6
7. Pacrionoxute uncna v 2v7; V3; V5 B MOPsIKE BO3PACTaHUA.

8. Pemmts ypaBHenue VX + 5Vx — 14 = 0.

9. YpocTuth BhIpakeHHE:

10 tid
b |b¥p? 32 —4 s L

S — - N P e e
a) G\/F ’ 6) 2+?;/§ \/; ) B) ;T) .

IIpakTnyeckoe 3ansitue Ne6 KonrposbHas padora Ne 2

TumoBoi BaApMaHT 3aIaHU U

1. TloctaBbTe B cooTBeTCTBUE rpaduKy dyHKIUU hopmyry. OTBET
3aMHIINATE B BHJIC TPEX3HAYHOTO YHUCIIA.

®opmynb: 1) vy =x24; 2)y=x51; 3) y=x18
2. Pemnte ypaBHEHHS:

A m-kl:x
B J2x+1—+/x=1
3. Pemute HEpaBEeHCTBA:!
A \/E<2
B ngx+4

4. Haitnure QyHKIMI0, 0OpaTHYIO K JaHHOM:
y=-=7x+2

5. IlocTpoiite rpaduk byHKIIMHU, 0OPATHON K JAHHOM:

Y

=N

16



Kpurepuu onenuBanus

TEI6J'II/II_[3 MaKCHUMaJbHBIX OaJlIOB.

Ne 1 2 3 4 5
3aJaHuA

Max. 1,5 2 2 1 15
0aJn

[TepeBox 0aIoOB B OIICHKY:
Memnee 3 6aIoB — OIIEHKA «2»
3-4 6amna — oreHKa «3»

5-6 Ga10B — oLIeHKA «4»

7-8 0aJUIOB — OLIEHKA «5).

Tewma 1.3. IlokazarensHas QyHKIUSA
IIpakTuyeckoe 3ansaTue Ne7 PeuieHue nokasareabHbIX YPaBHEHUN
Tunossble 3a1aHus

Knaccudumupyiite npeainokeHHbIE ypaBHEHHUS MO CHOCOOY PEIICHHS W BBITIOJHUTE
pelIeHue:

a) 3 +3=108
6) 2X+3 . 2X+l :12

) 477°=16

r) 4-3-2"=4

m A +27-24=0
e) 5”7 =125

x) 2-3—4.37° =150

IIpakTnyeckoe 3ansaTue Ne§ PemeHne noka3zareyibHbIX HEPABEHCTB
Tunosble 3aJaHus

Knaccudunupyiite npeajio)keHHble HEPABEHCTBA MO CMOCOO0Y PElICHUs] U BBITIOJTHUTE
pelieHue:

2) 53 _ 533 < 524

6) 4% +5-477* <144

B) 23x+1_3.23x—1+23x <12
r 25" +4.5°-5<0

n 4-3-2+2<0
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e) 9°—4.3 +3<0
x) 77 > 49

IIpakTuyeckoe 3ansitue Ne9 Konrponbnas padora Ne 3

TunoBoi BapuaHT 3aJaHUI

1.ITocTpouth cxemaTuuecku rpadux GyHKIHUU:

2. Pemure ypaBHeHuS:
a) 6”™* =36

1\8—2x
() =9
c)3*"1 — 3% + 3*¥*1 = 63
3. Pemure HEpaBeHCTBA:
a) 23% > %

b) 2xX?=7x+14 ~ 14
4. Pemnte cuctemy:

1 x+1 1
{ G =3
k 4% > z
4
5. Pemn ypaBHeHue rpayuyeCKUM METOJOM
3¥=11-x
Kpurepuu oueHuBanus
Tabnuia MakCUMaJILHBIX OaJII0B.
Ne 3apanus 1 2 3 4 5
Max. 6asa 1 3 2 2 1
IIpumeuanne 0,5 6a10B 3a MpaBUIIbHBIN 1 Gayr 3a 0,5 6ayu1 3a
otreT u 0,5 6aios 3a MPaBUIBHOE | MPABUJILHOE
MPaBUJILHOE PEILICHUE B peuienue, 0,5 | mocTpoeHue,
KaKI0M 0asIoB 3a 0,5 6ay1oB 3a
YpaBHCHUH/HEPABCHCTBE PaBUWIBHBIA | IPaBUJIBLHBIN
otTBeT, 0,5 OTBET
0aJIoB 3a
YHCJIOBYIO
IPSIMYIO.

[lepeBoj 6aiOB B OLICHKY:
Menee 3 0aiioB — OLIEHKA «2)»
3-5 Gajuta — oleHKa «3»

6-7 0ay10B — oLleHKa «4»

8-9 0aIoB — OoLIEHKA «5)».
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Tewma 1.4. Jlorapudmuueckast GyHKIHS
IIpakTnueckoe 3ansaTue Nel(Q IIpeoOpazoBanue morapuMIUUECKUX BbIPAKECHHMA
Tunosble 3a1aHus

l. Pemenue 3agau

1. Haiitu 3Hauenue Beipaxenwus: 10927 — 109263 + 109,36
2. Haiinure 3HaueHue Beipaskenus: loga(a:b®), ecim logy b = 5.
3. Haiinure 3HaueHne Boipaxkenus: loga(a?h®), ecm logy b = 2.
4. Halinure 3nauenue Beipaxkenus: 10ga(a*h®), ecom logp a = %
5. Haitnure 3nauenue Beipakenus: (109216) - (logs 36).
6. Haitnure 3HaueHue BeipakeHus: 10gsl0gs 25.
7. Haitnure 3HaueHue Beipakenus: 10gs9 - logs 25.
8. Haiioure X, eciu:
1
1) |Og 30X =2 |Og3o5 + E |Og3036
1
2) log sX = logs2,5 + 3logs8 + 3192
1 1
3) |Og X =2 |09213 + E |Og2149 - 5 |Og2127

1
4) log X = 2log316 - logz 8+ log:54

IMpakTuyeckoe 3ansitue Ne 11 Iloctpoenue rpaduka morapudmudeckoin PyHKITIN

Tunossble 3a1aHus
[MoctpouTts rpaduk ¢pyaxmuun Yy =log 2 (X - 1) + 2
JIOTIOJTHUTEIbHASI HHCTPYKIIHSI:

Ykaxure 001acTh onpeneneHus QyHKIIm.

Haiinure Touky nepeceueHust n300pakeHus ¢ OChbI0 opauHata (y).

Haiinure Touky nepeceuenus rpaduku ¢ ocbro adbcuuce (x).

Onpenenure aCUMITOTY TpaUKy.

OnummTe cBoMCTBA PYHKIIUU (MOHOTOHHOCTD, YETHOCTH/HEUETHOCTH ).

Hanecurte Ha rpadMk HECKOIBKO TOYEK, YTOOBI 00ECTIEYUTHh TOYHOCTH MMOCTPOCHHUS.

Kpurepuu nusmepenus:

HenpapunbsHo omnpeeneHa 001acTb onpeneaeHus GyHKIHH.
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TouHO HaliZIeHbl TOUKH MepeceueHus rpa@uKu ¢ OCSIMU KOOPIUHAT.
BepHo onpezenena acumnrora rpaduku.

OnucaHbl OCHOBHBIE CBOMCTBA (DYHKIIUU.

[TocTpoenue rpaduka c UCIOIL30BaHUEM HE MEHEE 3 TOUEK.
['padux akkypaTHO 0hopMmIIsiEeM, OCH MTOANKUCHIBAEM.

I[OHO.]IHI/ITGJILHLIC 3aJaHuA:

CpaBautenbHas GyHKIHS rpaduka naHa ¢ GpyHknued rpaduka y = log 2 (X).

[TocraBeTe rpaduk pyHkmmn y =log 2 (X - 1) + 2 u pyakmmn y = -log 2 (X - 1) + 2 Ha omHOM
rpaduke.

[TocraBbre rpaduk Gyukuuu y =log 2 (X - 1) + 2 u pyukiuu y = log 2 (X - 1) - 2 Ha ogHOM
rpaduke.

IIpakTuyeckoe 3ansitue Nel2 KontposabsHas padota Ne 4
THUIIOBOM BAPpUAHT 3aJaHUH

. Jlorapu¢m yncna 8 Mo 0OCHOBaHUIO 2 paBeH

. Haiigu x, ecm logox=1

. Beramcom: 3210958,

. Haiigu: 4%1°9,%

. BeIsicHH, IpM KaKMX 3HAYEHHUSAX Z MMEET CMBICI Bhipaxkenue logia(169—z2)
. Beraucm: 64091

. Permu ypaBHenue: logp 2(6+2x)=1.

. Pernt ypaBHenue: logio5+10g10X=10g1018.

O 0 I O »n B~ W N -

. Pemin ypaBHenue: logi24,63=10g:.x—10g1218.

10. Pemn ypaBHeHue log—¢9=2

Kpurepuu oueHuBanust
3a kaxaoe 3a1anue 1 6ami, npu penieHud ypaBHEHUN YUUTHIBAETCS OTBET U CAaMO PEIICHHE

o 0,5 Oaja 3a KaKIbIH.

Onenka 2 Onenka 3 Onenka 4 Onenka 5

Memnee 3,5 3,9-5 5,5-7 7,5-10

Tewma 1.5. Tpuronomerpudeckue GOpMyJIbI

IpakTuyeckoe 3ansitue Nel3 Pemienue 3a7a4 1o TPUroHOMETPUIECKUM (popmyiam

20



Tunosble 3a1aHus

Burymenuts sin a, tg o, cos 2a, ecau cos a = ~§ " g <o <T.

2 Haiitn sHaYeHWe BHIDAYKECHHA:
1) cos 135°;

3  [JoxasaTs TOXAECTBO:
1) 3 cos 2a - sin® a - cos
sin Sa - sin 3a .
2) = gin a.
2 cosda

4 VYnpocTHTH BHIpaXKeHHE:
1) sin (o - B) - sin(g—u}- sin (-B);

2 =2 cos 2a;

Tema 1.6. Tpuronomerpudeckne ypaBHEHUS

Turnosble 3a1aHUsA U1l IPOBEPKU 3HAHUUI
1 Ha#tTu spauenHe BhIpAMKEHMA:

1) arccos 1 + arcsin 0;

2 PemuTts ypaBHeHHE:
1) 8in 3x cos x — sin x cos 3x = 1;
2) 2cos® x + 5cos x=3;

Tema 1.7. Tpuronomerpuueckue QyHKIHH
IMpakTuyeckoe 3ansitue Nel4 KontponwsHas padora Ne 5
TumoBoi BapuaHT 3a1aHU I

™
. -y —=
BersacHu, Bo3pacTaeT min yobIBaeT (PyHKIUS Y=SIN X HA OTpe3Ke: ( 2)

€I
, . f@)=2"-sin =
Omnpenenu 4ETHOCTh WIIM HEYETHOCTD (DYHKITUH: 8

51.—}
2w, —
BrisicHu, Bo3pacTtaeT win yobiBaeT PyHKITHS Y=COS X Ha OTPE3KeE: [ 2

> e

Omnpenenu, NPUHAMICKAT JId TpapuKy GyHKIMH * - C"S(” E)+6 touka D (3m; 4,5)
(re evinonmsss nocmpoenus).

™
= 5. sin(z+ )41
5. VKaxu, IPUHAIJIEKUT JIU rpapuKy GyHKIUH sin(z+ 5) 1 rouxa
T
C (E; -4) (ne évinonnss nocmpoenust).

- sindx

6. Jannas Gpyuxuus ¥ - YeTHas WM HEeYeTHas?

Kpurepuu oueHuBanust
Tabnuia MaKkCUMaJIbHBIX OaJIIOB.
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Ne 3aganus 1 2 3 4 5 6

Max. 0aya 1 1 1 1 1 2

Ipumeuanue | 0,5 6ay10B 32 paBUIILHBIN O0TBET U 0,5 OAIIIOB 3a MPABUIILHOE PEIICHHE

[lepeBo 6anyioB B OLICHKY:
Memnee 3,5 0aiI0B — OLIEHKA «2)»
3,5-4 Oamma — orteHka «3»

4 5-5 0ayu10B — OIleHKA «4»

6-7 0aIOB — OLIEHKA «5)».

Tewma 1.8. IIponsBoiHas U €€ TEOMETPUYECKUNA CMBICI

IpakTnueckoe 3anusaTue Nel5 KontponbsHast padota Ne 6
TumoBoi BApMAHT 3alaHU I

1. BerumcnuTh mpousBoanyro: —3x° + 8x + 2
2. Bolunciy npousBogHyto:  6x> + 5x — 7
3. Haiinu npon3BoHy0 TaHHHOM pyHKIMU: Yy=6Sin a+7ctg a-4 arccos a
4. Haiigu npousBonyto GyHKIMY : Yy = 7x> — 14 B Touke X=2
5.
Haiitu yraosoit koadhduuuenT KacaTensHolt K rpaduky QyHK-

nue y = co8 3x B Touke ¢ abenuceod x,= g

6.
Haifith yron memay xacareldbHOd K rpadury GyHKIHH

" 1
y=x*-2¢*+ 8 B rouxe ¢ abenmecoit x,) =5 W ocsio Ox.

Kpurepuu oueHuBanus

Tabnuia MakCUMaJILHBIX OaJIjIoB.

Ne 3ananust 1 2 3 4 5 6

Max. 6ay 1 1 1 2 2 2

Ipumeuanune | 0,5 6ay0B 3a IPaBUIIHHBIN 1 Gayut 3a mpaBWIBHBIN OTBET U 1
oteeT 1 0,5 6ayioB 3a OaJi 3a MPaBUIILHOE PEIICHUE
MPaBUIILHOE pEIICHUE

[lepeBoa OaioB B OICHKY:
Menee 3 0anI0B — OLIEHKA «2»
3-5 6amna — oreHka «3»

6-7 0ay10B — oLleHKa «4»

8-9 0aIoB — OLIEHKA «5)».
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Tema 1.9. [IpumeHeHre MPOU3BOIHON K UCCIEAOBAHUIO QYHKITHI

IIpakTuyeckoe 3ansitue Nel6 KontponsHas padora Ne 7

THUNOBOM BAPUAHT 3aJaHUH

1 HaiiTe pHETEepBANE BO3pacTaHHA H yOmBaEMA QYHKIHH

y=6x - 245,

2  Hailte ToukH sKCcTpeMyMa QYVEEOHE Y = _;E +3
X

3 IlocTpomTh rpadux QyERIHM:
) y=2x"-x*+1;

* 4 Hakre Bamboiabmee H HAHMeHbIIGe 3HAYEHHA QYHKIMK

;r==;:nc:+i Ra orpeaxe [1; 5].
. X

5 [TepumeTp oCHOBAHEA MPAMOYIOJLHOIO MApaLienenunmesa 8 m,
a Beicora 3 M. Kaxolt pnueEm J0MKHE 6GRITE CTOPOHBI OCHOBA-
aug, 9robu obbem napannenennnena 6w HanboasmEM?

Kpurepuu ouennBanus

Tabauma MakCUMaIbHBIX OAJIJIOB.

Ne 3ajanus 1 2 3 4 S
Max. 6aju1 1 1 1 2 2
IIpumeuanue 0,5 6a0B 3a IpPaBUIIbHBIN 1 Ganu 3a npaBUIIbHBIN OTBET U 1

otBeT 0,5 6ayuIoB 3a
MIPaBUIIBHOE PEIICHUE

OaJi 3a MpaBUIILHOE PEIICHHE

[TepeBos 0anioB B OLICHKY:

Memnee 2 0anioB — OLIEHKA «2)»

2-3 Oayuia — OIeHKa «3»

4-5 GanoB — o1leHKa «4»

6-7 0ayUTOB — OIIEHKA «5».

Tema 1.10. Uuterpan

IIpakTnueckoe 3ansaTue Nel7 KonrponrHas padota Ne 8

TunosBoii BApMaHT 3a1aHU I
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IMoxasars, uro ¢yExmua F (x) = * + x? - cos ¥ sApamercs
nepeoobpasHoft aaas dyExmum f (x) = 2¢** + 3x? + sin x na
Beell wHCIOBOH MpAMOI.

Ona ¢pyskoan [ (x) = 3x® + 2x — 3 mHajfiTm nepeoofipasHyo,
rpadHK KoTopol mpoXoAHT uepea Touky M (1; -2).
Buampcants:

2 4
1) Iﬂx“dx; 2) I d:::
1 2

r

Haitte naomans GHIypel, orpaHHEYeHHOMN:
1) mapabonoit y=x*+x-6 m oceio Ox;

Kpurtepun onennBanus

Tabauia MakCUMaJILHBIX OaJlI0B.

Ne 1 2 3 4
3aaHUuA
Max. oamna | 1 1 2 2

HepeBoz[ 0ajI0B B OLCHKY:

Menee 2 0ayIoB — OILIEHKA «2»
2-3 Oaiuta — oLeHKa «3»

4-5 GanoB — oreHKa «4»

6 0aJUIOB — OIIEHKA «5».

1. Ocnoanue AD tpamnenuu ABCD nexut B utockoctr o. Uepes Touku B 1 C MpoBeACHBI
napasuiesibHbIC MPSMbIE, EPECEKAIOIINE TUIOCKOCTh 0 B TOYKax E u F cooTBEeTCTBEHHO.
a) KaxkoBo B3aumHoe pacnonoxenue npsimeix EF u AB?

napajiebHbIMK; 0) ckpernmBatommMucs? Caenaite pUCYHOK ISl KaXJOTO BO3MOXKHOTO
ciyvas.

3.

npsimbie | 1 m. TIpsmas | mepecekaeT miockocT o U f B Toukax A1 U A2 COOTBETCTBEHHO,

Pa3nen 2. 'eomerpust
Tema 2.1. ITapainienbHOCTb NPSAMBIX U MIJIOCKOCTEN

IMpakTuyeckoe 3ansitue Nel8 Kontponrsnas padora Ne 9

TumoBoi BapMaHT 3a1aHU I

6) Yemy pasen yroa mexay npsameimu EF u AB, ecan yron ABC pasen 150%?
2. Ilpsimbie @ u b exat B mapaie/IbHbIX MJIOCKOCTSX o U 3. MOTYT JIi 3TH HpsIMbIe OBITh: a)

Uepes Touky O, Jexallyro MEXIy MapauieIbHbIMU IJIOCKOCTSMH o U 3, MPOBEICHBI
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npsMas M — B Toukax B1 u By. Halinute anuny otpeska A28, ecnu A1B1 =12 cm, B1O : OB =
3:4.

Kpurepuu oueHuBanusi

Ta6n1/1ua MaKCHMaJIbHBIX OaJIJIOB.

Ne 3apanusn 1 2 3

Max. 0auua 15 15 2
Pacnpenesienune 0,5 6.-mpaBUIBLHOE TOCTPOCHHE 1- mpaBUIILHOE MOCTPOEHUE
0aJJ1I0B o 0,5 0.- 3a mpaBUJIBLHBIC OTBET Ha a/0 1- oTBeT

[TepeBoa 6auIOB B OICHKY:
Memnee 2 6an10B — OLIEHKA «2»
2-3 Oaiia — OoIeHKa «3»

4 Ganna — oIeHKA «4»

5 0anI0B — OICHKA «5».

Tema 2.2. TlepneHANKYASIPHOCTD MPSMBIX U TIIOCKOCTEMN

IIpakTuyeckoe 3ansitue Nel9 KontponsHas padora Ne 10
THUIIOBOM BAPUAHT 3aJaHU I

1. [luaronains kyOa paBHa 6 cM. HaliguTe:

a) pebpo kyOa;

0) KOCHHYC yIJla MEXAy JUaroHaabio Kyda U MIOCKOCTBIO OJHOM U3 €ro TpaHeil.
2. Cropona AB pomba ABCD pasna a, ogun u3 yrios pom6a pasen 60°. Uepes cropony AB
IPOBE/ICHA MJIOCKOCTh 0L HA PACCTOSIHUM a/2 oT Touku D.

a) Haiigute paccrosinue ot Touku C 10 TUIOCKOCTH 0.

0) IlokaxuTe Ha pUCYHKE JUHEHHBIN yroi AByrpaHHoro yria DABM, rne M
MIPUHAJICKUT TIOCKOCTH 0.

B) Haiinure cuHyc yria Mexy MIOCKOCTHIO poMOa U IMIIOCKOCTHIO 0.

Kpurepuu oueHuBanus

Tabnuia MakCUMaJILHBIX OaJII0B.

Ne 3a1anus 1 2

Max. 6as 2,5 4
Pacnpenenenue 0,5 6.-npaBUIIBHOE OCTPOCHHE 1 6. -mpaBunbHOE MOCTpOEHUE
0aJ1710B 110 1 6.- 3 MPaBHIIBHBIC OTBET Ha a/0 o 1 6.- 3a mpaBUIILHBIE OTBET Ha a/0/B

[lepeBoa 6amioB B OIEHKY:
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Memnee 2 0aniioB — OLIEHKA «2)»
2-3 Oanna — oeHka «3»

4-5 Gamta — orieHKa «4»

6-6,5 0aJLIOB — OIICHKA «5».

Tema 2.3. MHOrOTrpaHHUKH

IIpakTuyeckoe 3ansitue Ne20 KontpossHasa padora Ne 11
TumnosBoi BApMaHT 3alaHU U

1.  OcnoBanuem nupamuasl DABC sBusiercs mpaBmibHbI TpeyroiabHuk ABC, cropona
KoToporo paBHa a. Pebpo DA mepnenamkynspuo k tuiockoctu ABC, a mmockocts BCD
cocrapisger ¢ miockocteio ABC yron 30°. Haiigure mmomans GOKOBOM IOBEPXHOCTH
UpaMUIbI.
2. Ocnoanuem npsmoro napawienenuneaa ABCDA;B,1C1D; snsiercs pom6 ABCD, cTtopona
KOTOpOro pasHa a 1 yrou pased 60°. ITnockocts AC;D; cOCTABISET € INIOCKOCTBIO OCHOBAHUS
yron 60°. Haiiqure:

a) BBICOTY poMOa;

0) BBICOTY MapaJUICICIUIEa;

B) IUIOIIA/b OOKOBOM MOBEPXHOCTHU MapAICICIUIIC A,

r) IUIONIAJb MOBEPXHOCTH MapajuieNienumnea.

Kpurepuu oueHuBanus

Tabnuia MakCUMaJIbHBIX OaJIIoB.

Ne 3ananus 1 2

Max. 6aua 2 5
Pacnpenenenne 1 6.-npaBUIBHOE MOCTPOCHHE 1 6. -mpaBunBEHOE MOCTPOEHUE
0aJ1JI0B 1 0.- 32 IpaBUIIbHBIN OTBET o 1 6.- 3a mpaBWIbHBIE OTBET Ha a/0/B/T

[lepeBoa 6aioB B OIEHKY:
Menee 2 6anioB — OLIEHKA «2»
2-3 Oama — oleHKa «3»

4-5 Ganna — oreHKa «4»

6-7 0aIOB — OLIEHKA «5)».

Tema 2.4. BekTopbl B IPOCTPAHCTBE

Turnosele 3a1aHus NPOBEPKU 3HAHUN

26



2. Jlanbl BeKTOpHI a{;—-2;0},b{3,-6;0},¢{0;—3;4}. HaiinuTe KoOpAMHATEI BEKTOpA P = 23 —%6 -C.

3. Haiizure 3Ha49eHUs M ¥ N, IPU KOTOPBIX BEKTOPHI a{6;n;L} 1 b{m:16;2} KOJUIMHEApHBI.

Tema 2.5. MeToa KOOpAMHAT B TPOCTPAHCTBE

IMpakTuyeckoe 3ansitue Ne21 KontponpsHas padora Ne 12

TunoBoi BapuaHT 3aJaHUI

1. Haiiaure koopAMHATHI BEKTOpA AB ,ecmu A(S; —1; 3), B(2; —2; 4).

2. Jaubl BekTOphI b{31-2},¢{1;4;-3}. Haiinure ‘25 —6‘ :

3. BbluncIuTe CKalspHOE IIPOM3BEJCHHE BEKTOPOB M W f, ecom m=a+2b—c¢,

=]

=2a-b,[a= 2,‘6‘ =3, yroa MekIy BekTopamu a u b pasen 60°, ¢ L 4,¢ Lb.

4. Jlan xy6 ABCDA;1B:C1D;. Haiinure yron mexnay npsmbimu AD; u BM, tne M —
cepenuna peopa DD;.
Kpurepuu ouennBanus

Tabauma MakCUMaIbHBIX OAJIJIOB.

Ne zamanusa |1 2 3
Max. 6aJ1i1 1 1 2

[lepeBoa OaioB B OLEHKY:
Menee 2 6anI0B — OLIEHKA «2»
2-3 Oamia — oleHkKa «3»

4-5 0anaoB — oleHKa «4»

N

6 0aJUIOB — OIIEHKA «5».

Tema 2.6. Llunuuap, KOHyC U 1map

IMpakTuyeckoe 3ansitue Ne22 KontposnbsHas padora Ne 13
TunosBoii BApMaHT 3a1aHUHI

1. OceBoe cedyeHne NMUIMHIPA — KBAAPaT, MUIOMAAb OCHOBAHUS LIMIMHAPA PaBHA 167 cM2,
Haiinute rutomans mMogTHOW MOBEPXHOCTH AJIHHIPA.
2. BsIcoTa KoHyca paBHa 6 cM, yroll IpH BEPIIMHE 0ceBOro ceuenus pased 120°. Haiinure: a)

IUIOMIA/(b CEYEHUs KOHYCa IIOCKOCTBIO, MPOXOIALICH uepe3 JABe 00pa3yrolue, yroia MexIy
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koTopeiMu paBel 30°; 6) mwiomans 60KOBOM MOBEPXHOCTH KOHYCA.

3. Jlmamerp mapa pasen 2m. Uepes KOHeEN qUaMeTpa MPOBEAEHa INIOCKOCTh 1o yriom 45°
K HeMy. Halinute nunHy nuHumM nepecedenus chepbl ITON IIOCKOCTIO

Kpurtepun onennBaHus

Ta6n1/1ua MaKCHMaJILHBIX OaJIJIOB.

Ne 3apanusn 1 2 3

Max. 6ay 1,5 2,5 1,5

Pacnpenenenue | 0,5 6.-mpaBuiIbHOE MOCTPOCHUE

0aJ10B o 0,5 0.- 3a mpaBUJILHBIE OTBET U pemieHne (3a a U 6 OTACIBHO)

[lepeBo 6anyioB B OLICHKY:
Menee 2 6aaIoB — OICHKA «2
2-3 Oasta — omeHkKa «3»

4 Gayta — orieHKa «4»

5-5,5 6amnoB — oneHKa «5».

Tema 2.7. O0beMBI TET

IIpakTuyeckoe 3ansitue Ne23 KontpoasHas padora Ne 14
TunosBoii BApUMaHT 3a]aHUI

1. M3MmepeHnus npsMOyroibHOTo napajijiesienuieia paBHsl 2,5 cM, 5 cm u 5 cm. Haliqure
pebpo kyba, 00BEM KOTOPOTo B JiBa pasza 00Jblie 00bEMa JaHHOTO Mapasulesienunesa.

2. Haiinure 06bEM npsimoii npusmel ABCA1B1C1, eciu yron ACB pasen 90°, yron BAC
pasen 30°, AB = a, CB = BB1.

3. Haiigute 00BEM MpaBHILHON TPEYTOAbHON MUpaMuIbl ¢ 00KOoBBIM pedopom | = 10 cm,
eci GOKOBOE pebpO COCTABIISET C IIOCKOCTHEO OCHOBAHUS yro, paBHblii 30°.
Kpurepuu oueHuBanus

Tabnuia MakCUMaJILHBIX OaJII0B.

Ne 3aianust 1 2 3

Max. 6asa 1,5 1,5 1,5
Pacnpenesnienue 0,5 6.-mpaBUIILHOE MOCTPOCHUE

0aJ10B o 0,5 0.- 3a mpaBUJILHBIC OTBET U pelieHue (3a a M 6 OTACIHHO)

[TepeBos 0aioB B OLIEHKY:
Menee 2 6amIoB — OLIEHKA «2»
2-3 Oamia — oleHKa «3»

3,5-4 6amna — oneHka «4»
4-4,5 0amnoB — OIleHKa «5».
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Paznen 3. BeposTHOCTh M CTaTUCTHKA.

IpakTnueckoe 3ansaTue Ne24 Kontposbnas padora Ne 15
THUNOBOM BAPUAHT 3aJaHUH

1. Beiuucnure 2!+5!

a) 122

0) 10!

B) 5040

2. Beruncnure Cs®

a) 15

0) 10

B) 8

3. Berunciure Ag?

a) 30

0) 12

B) 8

4. CKOJIBKUMH cTIOc00aMu 6 4eIOBEK MOKET CTaTh B OUepeh?
a) 6

0) 36

B) 720

5. CKobKUMH CcTTIOCOOaMH MOYKHO PACKPACUTh TPEXIIBETHBIN (piar mecThio 1BeTaMu’?
a) 216

0) 120

B) 18

6. CityKuTelb 3001MapKa JOJKEH JaTh 3ailly 1Ba pa3IuyHbIX OBOIIA.
CKOJBKO TaKMX Map MOXHO COCTABUTb, €CJIM UMEIOTCSI MOPKOBB, CBEKJIA U KamycTa?

a)3

0) 6

B) 5

7. Berunciure 6 1 8§ wiin S 1 9
a) 2160

0) 28
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B) 93

8. B marasune ecTh 6 pa3HbIX yaliek, 4 oioama u 5 noxek. CKOJIbKUMHU CIIOco0aMu MOYKHO
COCTaBUTh KOMIUIEKT U3 TPEX MPEIMETOB

a) 120
6) 50
B) 15

9. B maraszune ecth 13 kpacHbIX (yTOO0JO0K, 5 cuHUX U 7 TosiocaThix. CKOJBKUMH CTIOCOOaMu
MOYHO KYIUTb OJHY (yTOOJKY?

a) 455
0) 25
B) 48

10. CkOIBbKO HEYJAUHBIX MMOMBITOK MOKET OBITH CEJIAHO YEJIOBEKOM, HE 3HAIOIIUM KOJOBOIO
CJIOBAa CEKPETHOr0 3aMKa U MOAOMPAIOIIEro €ro Hayjady, €CiiM €ro HaOMparT ¢ TOMOIIbIO
IIECTH IUCKOB, Ha KaXJIOM U3 KOTOPBIX N300paxeHo 10 OykB?

a) 60

6) 61

B) 10°

KpuTtepun onieHnBaHus

3a KaXIbIi TpaBUIIbHBIN OTBET 1 Oas.
[lepeBo 6anyioB B OLICHKY:

Menee 4 6aIoB — OICHKA «2%

4-5 Oaiia — o1eHKa «3»

6-7 Oamta — oricHKA «4»

8-10 0a10B — OLIEHKA «5).
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3. YYEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE
YUYEBHOI'O IPEJMETA

OcHoBHas auTEparypa:

OJI.1. MaremaTuka: anreOpa U Hadyajla MaTeMaTUYeCKOro aHanuza. ['eomerpus. Anredpa u
Havana MatemaTuueckoro anamm3a. 10 — 11 kmaccel: 0a30BbIl U yrayOJeHHBINH YpOBHU:
yaeOHuk/I11.A. Anmumos, FO.M. Komsirun, M.B. Tkauesa [u ap.].- 10-e u3z., 10-e uzm., crep.-
MockBa:  IlpocBemenue, 2022.- 463c.- ISBN  978-5-09-087759-6.-  Texkcr
HEIMOCPEICTBEHHBIN.

OJI.2. Maremaruka: aireOpa U Hayajia MaTeMaTUYECKOTO aHalin3a, reoMeTpusi. ['eomeTpus.
10- 11 xnaccel: yue6. 11 001eoopa3oBaT. opraHu3aiuii: 6a3oBblil U yriryou. yposuu/ JI.C.
AranacsH, B.®.byty308, C.b. Kagomues [ u ap. ].- 9-e uzn.- Mockga: [Ipocsemenune, 2021.-
287 c.- ISBN 978-5-09-078569-3.- TekcT HEMOCPEICTBEHHBIA.

JlomoJiHMTeIbHAS JIUTepaTypa:
JUL.1. boromonos, H. B. Anrebpa u Havasia aHanu3a: ydyeOHOE MOCOOHME ISl CPEIHEro

npodeccuonansHoro o6Opazoanusi / H. B. boromonoB. — Mocksa : [Opaiit, 2023. —
240 c. — (IIpodeccuonanpuoe obpazoBanme). — ISBN 978-5-534-09525-8. — Teker
AIEKTPOHHBIN // OO6pazoBaTenbHas matgopma FOpaiit [caiT]. —

URL.: https://urait.ru/bcode/511954 (mata obpamenus: 27.12.2024).

JIJL.2. boromosnos, H. B. I'eometpus : yaueObHoe mocobue 1Jist cpeiHero npodeccuoHanIbHOTO
obOpazoBanmsi/  H. B. boromonoB. —  MockBa:  Opaiir,  2023.— 108 c. —
(ITpodeccuonanproe odpazoBanue). — ISBN 978-5-534-09528-9. — TekcT : 3MeKTpOHHBIN
// ObpaszoBarenabHas matdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/511955 (nata
oOpartenus: 27.12.2024).

JIJL.3. boromonos, H. B. Marematuka. 3agaun ¢ pemenusima B 2 4. Yacte 1 : ydyeOHOE
nocobue s cpeaHero mpodeccuonanbHoro obpasosanus / H. B. boromonos. — 2-¢ usn.,
uctp. u gorn. — Mocksa : FOpaiit, 2023. — 439 c. — (IlpodeccuonanpHoe 06pa3zoBaHue). —
ISBN 978-5-534-09108-3. — Texkcr : anekTpoHHbIH // ObpazoBatenbHas miaatdopma FOpaiit
[cariT]. — URL.: https://urait.ru/bcode/512808 (mara oOpamenus: 27.12.2024).

JUUL.4. boromonoB, H. B. MaremaTtuka. 3agaun ¢ pemieHusiMa B 2 4. Yacte 2 : yyeOHOE
nocobue I cpeaHero mpodeccruonanbHoro oopasoanus / H. B. boromonos. — 2-¢ u3n.,
uctp. u gorn. — Mocksa : FOpaiit, 2023. — 320 c. — (IIpodeccnonanpHoe 00pa3zoBaHue). —
ISBN 978-5-534-09135-9. — Texkcr : anextponHsIit // O6pa3oBarenbhas miatdopma FOpait
[caitt]. — URL.: https://urait.ru/bcode/512809 (nata obpaienus: 27.12.2024).

JUJLS. boromonos, H. B. Tlpaktuueckue 3anatus no matematuke B 2 4. Yacts 1 : yueOHOe
nocobue 115 cpennero npodeccuonanbuoro oopazoranus / H. B. boromonos. — 11-e usn.,

nepepad. u jgon.— MockBa: [IOpaiir, 2023.— 326c.— (IIpodeccuonanproe
obpaszoBanue). — ISBN 978-5-534-08799-4. — TexcT : anmexktponHsbIi // ObpazoBaTenbHas
mwiarpopma  FOpaiir  [caiit]. —  URL: https://urait.ru/index.php/bcode/512668 (nara
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oOpatnenus: 27.12.2024).

JULL6. T'yceB, B. A. T'eomerpus : ydeObHOe mocoOue il CpelHero npodecCHoHaIBLHOTO
obpazosanus / B. A. I'yces, U. b. Koxyxos, A. A. [IpokodreB. — 2-¢ uza., ucnp. v A0M. —
Mockaa : FOpaiit, 2023. — 280 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-

534-08897-7. — Texkcrt : anexTponnbiit // O6pa3oBatenbHas miargopma KOpait [cait]. —
URL: https://urait.ru/bcode/517007 (mnata obpamenus: 27.12.2024).

HNudopmanuonHbie pecypchbl HHTEPHET:
WP.1. SKnacc (yaklass.ru) (mara oopamenus 27.12.2024).

WP.2. Poccuiickoe oOpazoBanne Pemepanbhbiii mopran (Www.edu.ru) (mara oOpalieHus
27.12.2024).

WP.3. NHdopMalMoHHbIC, TPEHUPOBOYHBIC U KOHTPOJIbHBIC MaTepuanbl (WWWw.fcior.edu.ru)
(mata oOparenus 27.12.2024).

WP.4. Iludposoit O6paszoBaTenpubli KonTeHT (Www.educont.ru) (mata oOpaiieHus
27.12.2024).

1P.5. O6pasoBarenbHas miatpopma FOPAWT (Www.urait.ru) (nata obpamenus 27.12.2024).
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NBanTeeBcknii puamnan

MoCKOBCKOI0 NOJUTEXHUYECKOT 0 YHUBEpPCUTETA

YTBEPXJIAIO
HupexTtop dhunuana

H.A. BapeliiHnukoBa

09 smBaps 2025T.

KOMIUIEKT KOHTPOJIbBHO-OHEHOYHbBIX CPEACTB
JJIS IPOMEKYTOYHOM aTTEeCTAIMU 10 Y4eOHOMY NMpeAMeTy

OYVYIIL.08 MaremaTuka
(yrinyOneHHbI YPOBEHB)

HJIA CIICOUAJIBHOCTH CPCOAHCTO HpO(bGCCHOHaJIBHOFO O6pa3OBaHI/IH

54.02.01 Au3aiin (mo oTpacsasim)

2024 rox

33



KoMITJIEKT KOHTPOIBHO-OIIEHOYHBIX CPENICTB JIsl IPOMEKYTOUHOM arTecTaluy Mo y4eOHOMY IpeIMeTy
OVIL.08. Maremaruka pa3paboTaH B COOTBeTCTBUM C DenepajbHBIM TOCYAAPCTBEHHBIM
00pa3oBaTelbHBIM CTAaHAAPTOM MO CHEIMAIBHOCTH CPEJHEr0o NpOoQecCHOHATBFHOTO 00pa30BaHUs
(mamee CIIO) 54.02.01 JImuzaiin (mo otpacisam) (mpuka3 Munnpocsemnienuss Poccun ot 05.05.2022
Ne308, 3apeructpuponan B Muntocte Poccun 25.07.2022 Ne 69375) (B pen. ot 03.07.2024); Ha ocHOBe
TpeOoBanuii DenepalibHOTO TOCYIaPCTBEHHOTO 00pa30oBaTeIbHOIO CTaHIapTa CpeIHero OoOIIero
obpazoBanus (yTBepKaeH npukaz Munoopaayku Poccum ot 17.05.2012 N413, 3apeructpupoBa B
Mumntocte Poccun 07.06.2012 No 24480) (B pen. ot 27.12.2023) u ®enepanbHoii 00pa3oBaTeIbHON
IpOTpaMMBbI cpeiHero oomero oopazoBanus (nmpukas Munnpocsemenus Poccun ot 18.05.2023 Ne 371,
3apeructpupoBadn B Muntocte Poccun 12.07.2023 per.Ne 74228) (B pea. ot 19.03.2024); ¢ yuerom
«KoHnenmuu mpemnoaaBaHus 0OO0IIE0O0pa30BaTENbHBIX IUCHUIUIMH C yYeToM mpodeccCHOHAIBHON
HAMpPaBICHHOCTH MPOrpaMM CpeaHero mpodecCHoHAIbHOTO 00pa30BaHUsl, pealu3yeMbIX Ha 0aze
OCHOBHOTO 001m1ero oopazosanus» (Pacnopsbkenne Munnpocsenienuss Poccun ot 30.04.2021 Ne P-
98); B coorBercTBUM ¢ llojoxkeHneM O TEKylIeM KOHTPOJE YCIEBAEMOCTH U MPOMEXYTOYHOM
arrecranuu oOyyarouiuxcs MBanreesckoro ¢puinrana MocKOBCKOTO MOJIUTEXHUYECKOTO YHUBEPCUTETA.

Opranmzanus-paspadoTymk: WBanteeBckuii Gprimman MOCKOBCKOTO TOJTUTEXHUYECKOTO
YHUBEpPCUTETA
PazpaboTunk: Mycanos H.II., npenoxasarens
OOBPEH

UKJIOBOM KoMuccuen «OoweobpazosamenbHbiX, COYUAIbLHO-
2YMAHUMAPHBIX U eCMECNBEHHO-HAYYHBIX OUCYUNTUHY)

[Tporoxon Ne 6 ot 28.12.2024

IIpencenarenb HUKIOBOKM KOMUCCHUU I'.1O. CaBenbeBa

© WBanTeeBckuil unman deneparbHOro roCyIapCTBEHHOTO aBTOHOMHOTO 06pa30BaTEIbHOTO
yUpexkaeHUs BICIIero o0pa3oBaHus «MOCKOBCKUH MOIUTEXHUIECKHI YHUBEPCUTET», 2024 200.
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1. ITACITOPT KOMIIVIEKTA KOHTPOJIbHO-OHEHOYHbBIX CPEJACTB
YYEBHOTI'O IIPEIMETA OYVII. 08. MATEMATHUKA

1.1. O61acTh NPUMEHEHUsI KOMILIEKTA KOHTPOJIbHO-0I[€HOYHBIX CPECTB.
KOMIUTEKT OIEeHOUHBIX CPEJCTB MpeaHa3HAYCH ISl OLEHKHA PEe3yJIbTaTOB OCBOCHHUSI
yueOHoro npeamera OVYII. 08. Maremaruka:

JIuunocmnuoix

1) rpa’kIaHCKOTO BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW TIO3UIIMU  OOYydYarOIMIerocss KaK AaKTUBHOTO U
OTBETCTBEHHOTO YJIHA POCCHUUCKOTO OOIIeCTBa, MPEACTaBICHHE O MaTeMaTHYECKUX
OCHOBaxX (hYYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUU, MPOIEAYP TPAXKTAHCKOTO
oO1iecTBa (BBIOOPHI, OMPOCHl U JAPYrO€), YMEHUE B3aUMOJEHCTBOBATH C COIMAJIBLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHUEM,;

2) MaTpuOTHYECKOTO BOCTIUTAHMUS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON UJIEHTUYHOCTH, YBAXKEHHS K MPOILIOMY U
HACTOSIILIEMY POCCUHCKOM MaTEMAaTHUKH, LIEHHOCTHOE OTHOLIEHHE K JOCTHUKEHUSIM
POCCUICKUX MaTEMATUKOB U POCCUICKOW MAaTEeMaTUYECKOW IIKOJIbI, HCIOJIb30BAHUE STUX
JOCTH)KEHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, chepax YKOHOMUKY;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSI:

OCO3HaHUE  JIyXOBHBIX ILIEHHOCTEH  POCCHUHWCKOrO  Hapoaa, Cc(HOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHUSA, JTHUYECKOTO IIOBEJICHUSA, CBA3AHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JTOCTHKEHUN HAYKH U ACSITEIIbHOCTBIO Y4EHOT0, OCO3HAHUE JIMYHOTO BKJIa/1a
B IIOCTPOEHHUE YCTOMYNBOIO OYAyLIETO;

4) 5CTETUYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYas 3CTETUKY MAaTEMAaTUUYECKNX 3aKOHOMEPHOCTEM,
00OBEKTOB, 3aj7a4, pEUICHUH, pPaACCYX IACHUN, BOCHPUUMYHBOCTH K MaTEeMaTHYECKUM
aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puznueckoro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSATh MaTEMAaTHUECCKHE 3HAHUS B MHTEpEcaxX 3/I0POBOTO
u Ge3oImacHoro oopasa KU3HU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 37I0POBbBIO (310pOBOE
NYMTaHWe, COAJTAaHCUPOBAHHBIM PEXUM 3aHATHH W OTIbIXa, pEryisapHas Qu3ndecKas
aKTUBHOCTH),  (PpU3WYECKOE  COBEPIICHCTBOBAHWE TMPH  3aHATUAX  CIIOPTHBHO-
037I0POBUTEIBHON JIEATETLHOCTBIO;

6) TPy10BOTO BOCITUTAHMUSI:

TOTOBHOCTh K TPYyJy, OCO3HaHHE LIEHHOCTU TPYIOII00MS, MHTEPEC K pa3IUYHbIM chepam
npodeccuoHanbHON AESTENbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON M €€ MPUIIOKEHUSIMU,
yMEHHE COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymieil mnpodeccun W peaau30BbIBATH
COOCTBEHHbIC KM3HEHHbBIE IUIAHBI, TOTOBHOCTb W CHOCOOHOCTh K MaTEMaTHYECKOMY
00pa30BaHMIO U CaMOOOPA30BAHUIO Ha MPOTSKEHUH BCEH JKU3HHU, TOTOBHOCTH K aKTUBHOMY
YYACTHIO B PELICHUH NMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) KOJOTUYECKOTO BOCITUTAHUS:
c(OPMHUPOBAHHOCTh AIKOJOTHYECKON KyJIbTYphbl, TOHUMAHUE BIUSHUS COILUATILHO-
SKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOIHOM M COLMAIBHOM Cpebl, OCO3HAHUE
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I7100aJIBHOTO XapaKTepa OKOJOTrH4YCCKHUX HpO6JICM, OpUCHTAIWA Ha MNIPHUMCHCHHC
MaTEMaTUYECKUX 3HAHUM AJIs1 pCIICHUA 3aJ1a4 B obnacTu OKPY)I(aIOIHCﬁ Cpeanbl,
INIAHUPOBAHUC IIOCTYIIKOB M OLCHKH HX BO3MOXHBIX HOCJIGI[CTBI/H?I JJIA Opr}KaIOHIeﬁ
CpCIbI;

8) IEHHOCTU HAYYHOTO MMO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHS HayKd M OOIIECTBEHHOW MPAKTHKU, MOHWUMAHUE MAaTEeMaTHYECKON HAayKHh Kak
chepsl 4eIOBEUECKOU JEATEIBPHOCTH, ATANOB €€ Pa3sBUTHS M 3HAYMMOCTH ISl Pa3BUTHUS
[IMBWJIN3AINH, OBJIAJCHUE SI3bIKOM MATEMaTUKH W MaTEeMaTUYeCKOW KyJIbTYpOW Kak
CPEIICTBOM ITO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISATH MMPOCKTHYIO M HCCIICIOBATEIHCKYIO
JeSTEIbHOCTh MHINBUAYATBHO U B TPYIIIIE.

Memanpeomemmbix

0a30BbIC IOTUYECKUE JICHCTBUS:
— BBISIBJISITh M XapaKTEPU30BATh CYIIECTBEHHbIC NMPU3HAKKA MATEMATHUYECKHUX OOBEKTOB,
MOHATUH, OTHONIEHWH MEXIy MOHATHAMHU, (OpMyIHpOBaTH OMpPEHCICHUS TOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUS ISl 000OIIECHUS U
CpaBHEHUS, KPUTEPHUH IMPOBOJIUMOTO aHAJN3A;
— BOCTIIPUHUMATH, (OPMYIHPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpULIATEIbHBIC, €TUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,
— BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3HU U MIPOTUBOPEUMS B (haKkTax,
JAHHBIX, HAOJIOJEHUSX W YTBEPXKACHUSAX, Npelaratb KPUTEPUH JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IMTPOTUBOPEUUH;
— JIe7aTh BBIBOJABI C HCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, JNETYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYCHH, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;
— MPOBOAMTH CAMOCTOSTEIILHO JJOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (TIPSIMBIC
OT MPOTUBHOTO), BHICTPAMBATh apTyMEHTAIUIO, IPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBHIBOJIBI;
— BBIOMpaTh Ccmoco0 pemieHus yd4eOHOM 3azaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOUpaTh Hanboyiee MOIXOIAMIMA C YYETOM CaMOCTOSITENIbHO BBIIEICHHBIX
KpUTEPHUEB).

0a30BbIe HCCIEA0BATEIbCKIE TCHUCTBHS:
— WCIIOJIb30BAaTh ~ BOMPOCHl ~ KaK  HMCCIEAOBATEIbCKUN  HMHCTPYMEHT  TO3HAHUS,
dbopMynHpoBaTh BOMPOCHI, (PUKCUPYIONIME TPOTUBOPEYHE, MPOOJIEMYy, yCTaHABIMBATH
HMCKOMOE U JJaHHOE, ((POPMHUPOBATH TUIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3HIINIO, MHEHUE;
— MPOBOAWTH CAMOCTOSTEIBHO CIUITAHUPOBAHHBIA OJKCIEPUMEHT, WCCICIOBAHHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTW4ecKoro OOBEeKTa, SBJICHHS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00beKTaMHu, SIBJICHUSMH, TIPOIISCCAMU;
— CaMOCTOATENBHO (POPMYITHPOBATH 0000IIIEHNUS U BBIBOBI IO Pe3yIbTaTaM MPOBEAEHHOTO
HaOIOICHNS, HWCCIIEOBAHMs, OIICHUBATHh JOCTOBEPHOCTHh MOJYyUYEHHBIX pE3yJIbTaTOB,
BBIBOJIOB M 000OIIICHHMIA;
— MPOTHO3WPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATh MPEANOI0KEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

pabota ¢ uHpopMaImei:
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— BBISIBJIATH JeUIMTHI UHPOPMALIUHU, TAHHBIX, HEOOXOIUMBIX JJIsl OTBETA HAa BOMPOC U AJIs
peuieHus 3a1a4u;

— BeIOMpaTh HWHGPOPMAIMIO W3 WCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIW3UPOBATH,
CHUCTEMATHU3UPOBATh M HWHTEPIPETUPOBATH HH(POPMAIMIO PA3TUYHBIX BUIOB U (HOpM
MIPEACTABJICHHUS;

— CTPYKTypuUpoOBaTh UH(MOpPMAIMIO, TPEACTaBIATh €€ B paslIWyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUuecKy;

— OLICHMBATh HAAEKHOCTh HMHQPOPMAIMK 10 CaMOCTOSATENbHO CGHOPMYIUPOBAHHBIM
KPUTEPUSIM.

oOIeHue:
— BOCIIPHHHMATH U (POPMYJIHUPOBATH CYKICHHUS B COOTBETCTBHU C YCIIOBUSMH M IICISIMHU
OOIIIeHus, ICHO, TOYHO, IPAMOTHO BhIPAXKAaTh CBOIO TOUYKY 3PCHHS B YCTHBIX U ITUCbMEHHBIX
TEKCTaX, /1aBaTh IMOSICHEHHS 10 XOJIy PEUICHUS 3aJa4d, KOMMEHTHPOBATH ITOJYYCHHBIH
pe3yIIbTaT;
— B XOJIe 00CYXICHHUS 33]]aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI, TIPOOJIEMBI,
pelraeMoit 3aauu, BBHICKA3bIBATh HMJICH, HAIICJICHHBIC HA MOWCK PEIICHHUS, COMOCTABIIATH
CBOM CYXKJCHHS C CYXXIACHHUSIMH JAPYTUX YYaCTHUKOB JHAjora, 0OHAPYKUBATh Pa3IUINC U
CXOACTBO TIO3WIIMIA, B KOpPpPEKTHOW (opMe (OPMYJIMPOBATh pa3HOTJIACHS, CBOM
BO3Pa)KCHUS;
— MPEJACTaBIATh PE3YNbTAThl PEIICHUS 3aJadd, SKCIICpUMEHTa, UCCIICIOBAHMS, MTPOCKTa,
CaMOCTOSITENIEHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a1a4 TPE3CHTANUUA |
0COOEHHOCTEH ayTuTOPHUHU.

COBMECTHAs JESTENbHOCTb:

— MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAMBUIyaJIbHOM paboThI pU
pelieHny y4eOHBIX 3a/ad, MPUHUMATh 1Ie7Th COBMECTHOHM NEATENhbHOCTH, TIAaHUPOBATH
OpraHu3allMi0 COBMECTHOM paloThl, pacnpenensTh BUIbl padOT, JOroOBapUBaTHCA,
00CyXIaTh MPOLECC U Pe3yabTaT padoThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

— y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYy)aeHUs, 0OOMEH MHEHHI, "MO3roBbIE
IITYpMbI" U UHBIE), BBINOJHATH CBOK YacTh paOdOThl M KOOPJIAUHUPOBATH CBOU JIEUCTBUS C
APYTMMHU 4YJI€HaMHU KOMaH/bl, OIIECHMBATh KA4eCTBO CBOETO BKJaJa B OOLIMI MPOAYKT IO
KpUTEPUsIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

CaMOOpraHU3aLys:

— COCTaBJIATH IUIAH, aJIFOPUTM pELICHUs 3aJauyd, BBIOMPATh CHOCOO pEIIeHUsl C y4ETOM
UMEIOIIMXCA  PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PELICHUN ¢ y4ETOM HOBOW MH(OpMALIUU.

CaAMOKOHTPOJIb:

— BIIAJCTh HABBIKAMHU I[IO3HABATEIbHONW pe(ICKCHU KaK OCO3HAHHUS COBEPIIAEMBIX
JICHUCTBUM M  MBICIUTENBHBIX MPOLIECCOB, HMX pPE3yJIbTaToOB, BIAAETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yJibTaTa pelieHns: MaTeMaTHYeCcKOM 3a1auu;
— MPEABHUIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHUKHYTHh MpPH PELIECHUU 3a/1ayd, BHOCUTH
KOPPEKTUBEI B ACSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAAHHBIX, HAWICHHBIX
OIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

— OIICHWBATh COOTBETCTBHE pe3ylbTaTra IeId H YCIOBHUSAM, OOBSACHATH TPUIHHBI
JOCTHKEHHSI UJTM HEIOCTHKEHUSI PE3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OLINOKY, NaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.
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lIpeomemmvix

[TP16 BrageHne METOaMU JOKAa3aTENbCTB, AITOPUTMAMU PELLICHUS 3ajjad; YMEHHUE
(GopMyTUpOBaTh ONpPENEICHUS, AaKCHOMBI M TEOPEMBbI, MPUMEHSTh HX, MTPOBOAUTH
JOKa3aTeJIbHbIE PAcCyKICHHS B XO€ pELICHUS 3a]1a4;

[1P26 ymenue onepupoBaTh MOHATUSAMU: CTETIEHb YUCIIA, TOTapU(PM YHCIIa; YMEHUE
BBIIIOJIHATh BBIYMCIICHUE 3HAYEHU M MpeoOpa3oBaHMs BBIPAKEHUN CO CTENEHSMU U
norapupmMamu, mpeoOpa3oBaHus TPOOHO-PANMOHATLHBIX BEIPAKCHHIA,

[IP36 ymeHue onepupoBaTh MOHATHAMHU: palUMOHAIbHBIC, HPPALMOHAIBHEIE,
[OKa3aTeNbHbIC, CTENEHHBIE, JOrapu(MUYECKUE, TPUTOHOMETPUUYECKHE YPaBHEHUS WU
HEPABEHCTBA, UX CUCTEMBI;

[TP46 ymeHue omnepupoBaTh NOHATHUAMU: (YHKIHSA, HENpepbiBHas (QYHKIMS,
POU3BOHAsL, IEPBOOOpa3Hast, ONPEAEIICHHBIA HHTETPal; yMEHHE HaXOJUTh IPOU3BOIHbIC
AJIIEMEHTapHbIX  (PYHKIMHA, HWCHOJB3Yys CHPAaBOYHBIE MaTepuajbl; HCCIEI0BaTh B
OpocTeNInX ciaydasx (GyHKIUU HA MOHOTOHHOCTb, HaXOAUTh HAaUOOJbIINE U HAUMEHBIINE
3HaueHus: (QYHKIUHI; CTPOUTHh IpaUKd MHOTOUWIEHOB C HCIOJIb30BAaHUEM arrapara
MaTEeMaTUYECKOro aHaJIn3a; MPUMEHATh MPOU3BOIHYIO [IPU PEIICHUU 3a/1a4 Ha JIBH)KECHHE;
penaTh NIPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4M HA HAMOOJIbIINE U HAUMEHbIINE 3HAYCHUS], Ha
HAaXO0XKJE€HUE MYyTH, CKOPOCTH U YCKOPEHMUS;

[IP56 ymeHue onepupoBaTh MOHATUSAMHU: palMOHANIbHAA (DYHKIHMS, MTOKa3aTelIbHAs
(GyHKUMSA, cTeneHHas (QyHKUuA, Jorapudmuueckas (QyHKIHUS, TPUTOHOMETPUUYECKUE
¢yHKUuMK, O0OpaTHble (YHKIMHU; yMEHUE CTPOUTHh TpadUKU HU3YYEHHBIX (QYHKIUH,
UCIOJIb30BaTh rpapuKM MPU U3YUYEHUH MPOLIECCOB U 3aBUCHMOCTEN, MPU PEIICHUH 33434 U3
ApYyTUX Yy4yeOHBIX MPEAMETOB M 3a/Jay U3 peaibHOM >KU3HM; BBIpaXaTb (opMyjaMu
3aBUCUMOCTH MEX]ly BEJIMYNHAMH;

[TP66 ymenue pemaTh TEKCTOBBIE 3a/1a4U PA3HbIX TUIOB (B TOM YHCJIE HAa IPOLEHTHI,
JOJIM U 4YacTH, Ha JBI)KEHUE, paboOTy, CTOMMOCTbh TOBApOB MU YCIYT, HAJOTH, 3a/la4l U3
o0JjacTu ynpaBlIeHUS JUYHBIMU U CEMEHHBIMU (PUHAHCAMU); COCTaBISATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 10 YCJIOBHIO 33/Ja4d, UCCIEI0BATh MOIYYEHHOE
pelIeHre U OLEHUBATh MPaBIONOI00HOCTh PE3YIbTATOB;

[IP76 ymeHue omnepupoBaTh NOHATHSMHU: CpelHee apudmeTHyeckoe, MeauaHa,
HauOoJIbllIee M HAUMEHbIIEE 3HAUCHHUS, pa3Max, JUCIEPCHs, CTaHJAPTHOE OTKJIOHEHHE
YUCJIOBOIO  Habopa;  yMEHHE  W3BJIEKaTh, HMHTEPIPETUPOBATH  HH(POPMALHIO,
MPEACTABICHHYI0 B Ta0nMIaXx, Ha JuarpamMmax, rpadukax, OTpa)Karollyl0 CBONCTBa
peanbHBIX MPOLECCOB U SIBJICHUU; MPEICTaBIATh MH(OPMAIMIO C MOMOIIbI TAOIUL U
qUarpaMM; HCCIENOBaTh CTATHCTHYECKUE JAaHHbIE, B TOM 4YHUCJIE C IPUMEHEHHEM
rpaUyecKuX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

[TP86 ymeHue onepupoBaTh MOHATHAMH: CIy4alHBIA OMBIT U CIydyalfHOE COOBITHE,
BEPOSATHOCTH CIYy4YailHOTO COOBITHS; YMEHUE BBIUUCISTH BEPOSTHOCTH C HCIOIb30BAaHHEM
rpaduyecKux METOJ0B; MPUMEHATH (POPMYJIBI CIOXKEHHUS M YMHOXEHHSI BEPOSTHOCTEH,
KOMOWHATOpHbIE (DaKThl W (GOPMYyNBl MPU PEIICHUH 3a7a4;, OICHUBATh BEPOSITHOCTU
peanbHBIX COOBITUH; 3HAKOMCTBO CO CIy4YallHbIMM BEJIMYMHAMM, YMEHHE MPHUBOJUTH
IPUMEPHI IPOSBIICHUS 3aKOHA OOJIBIINX YUCEN B MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSAX;

[TP96 ymenue onepupoBaTh NOHITUSIMU: TOUKA, MPAMasi, IIOCKOCTh, IPOCTPAHCTBO,
JIBYTPAHHBIN YroJl, CKpPELIUMBAIOIIHUECS NpAMbIe, TapAIEIbHOCTh U MEPIEHIUKYISIPHOCTD
OPSIMBIX U TUIOCKOCTEH, YToJl MEKY MPSIMBIMH, YTOJl MEKIY NPSIMON U MIOCKOCTBIO, YTOJI
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MEXAY IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE MEKIY NPSIMBIMH,
PacCTOsIHUE MEXAY INIOCKOCTSMU; YMEHHE UCIIOJIb30BATh P PELICHUU 3a/1a4 NU3YUYEHHBIC
(akTel U TEOpEMBbl IJITAHUMETPUHU; YMEHHUE OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOILIETO
MUDa;

[IP106 ymeHue onepupoBaTh NOHITUSAMU: MHOTOIPAHHHUK, CEUEHHE MHOTOTPAHHHKA,
Ky0, mapajuiesienumnesa, npusma, nupammuaa, Gurypa u NoBEepXHOCTh BpallleHuUs, [IJIUH/P,
KOHYyC, map, cdepa, ceueHuss (QUrypbl BpalleHHUs, IUIOCKOCTh, Kacaromascs cgepsl,
HWJIMHIpA, KOHYCA, IUIOWIAJNb IOBEPXHOCTH MHUPAMHABI, IPU3MBI, KOHYCa, LUIMHAPA,
wionaab chepsl, 00beM KyOa, MPSIMOYTOJIBHOTO Mapayjiefenuneaa, TUpaMubl, TPU3MBbI,
HWIMHJPA, KOHYCA, I1apa; yMeHHE H300pakaTh MHOTOIPaHHUKU U TIOBEPXHOCTH BpallleHus,
UX CEYEHHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJACTB;
YMEHHE Paclo3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATH IPABUIBHBIC
MHOTOI'PaHHHKU;

[IP116 ymeHue onepupoBaTh MOHATHUSMU: ABUKEHHE B MPOCTPAHCTBE, MOJIOOHBIE
(Gurypsl B IpoCTPaHCTBE; UCIIOIb30BaTh OTHOLIEHUE TUIOMIAAe TOBEPXHOCTEN 1 00BEMOB
NoJOOHBIX (PUTYp NP PELICHUH 33/1a4;

[1P126 ymeHHe BBIUUCIATH F€OMETPUUECKUE BEJIWYMHBI (UIMHA, YTOJ, IUIOIIA[b,
00beM, TIIOLAAb TOBEPXHOCTH ), UCIIOJIb3YsI H3yUYE€HHbIE (DOPMYJIIbI U METOABL;

[IP1306 ymMmeHue omnepupoBaTh MOHATUSMU: MPAMOYTOJbHAs CHCTEMa KOOpJWHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJISIPHOE NPOU3BEICHUE, YTOI MEXKIY
BEKTOpPaMH, CyMMa BEKTOPOB, ITPOM3BEACHUE BEKTOPA HA YMCIIO; HAXOAUTH C IMOMOIIBIO
M3YYEHHBIX (DOPMYJT KOOPJMHATHI CEPEAUHBI OTPE3KA, PACCTOSHUE MEKY IBYMS TOUKAMU;

[IP146 ymeHue BbIOMpATh MOAXOMSIINI MU3yYEHHBIM METON JUIsl PEIICHUS 3a/lauu,
pacrno3HaBaThb MaTeMaTH4eckue (akThl U MaTeMaTHUYECKHE MOJAEIU B MNPUPOJIHBIX U
OOLIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE NPUBOIUTH MPUMEPHl MaTEMAaTUYECKUX
OTKPBITUM POCCUMCKON YU MUPOBOM MAaTEMaTUYECKOU HAYKH.

[I[Ply yMeHume onepupoBaTh MOHATHAMH: OIPEIACICHUE, aKCHOMa, TEOpEMAa,
CJIEJICTBUE, CBOMCTBO, MPU3HAK, JI0KA3aTEIbCTBO, PABHOCHIIbHBIE ()OPMYJINPOBKHU; YMEHUE
(GopMynupoBaTh 00paTHOE M MPOTUBOMOJIOKHOE YTBEP)KICHHE, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCHOJIB30BATh METOJ MAaTEMATUYECKOM MHAYKLIHH;, IPOBOIAUTH
NIOKa3aTEeIbHbIE PACCYKICHHUS IPU PELIEHUH 3a]1a4, OLIEHUBATD JIOTUYECKYIO IPABUIIBHOCTD
pacCyXIeHU;

[1P2y ymeHue onepupoBaTh NOHATUAMU: MHOKECTBO, TIOAMHOKECTBO, OIIEPALINA HAL
MHOKECTBAaMU; YMEHHUE HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJjsl OMCaHus
peanbHBIX MPOLIECCOB U SIBJIEHUH U MPU PEIICHUH 33]a4, B TOM YHCIIe U3 APYTHX YUEOHBIX
MIPEIMETOB;

[1P3y ymenue omnepupoBaTh MOHATUSAMH: Tpad, CBI3HBIN rpad, 1epeBo, MUKI, Tpad
Ha TIUIOCKOCTHM; YMEHHE 3a/JaBaTb W ONHCHIBATh rpadpl pa3iMuHBIMH CIIOCOOAMU;
MCIIOJIb30BaTh Tpadbl P PELICHUHN 33]1aY;

[TP4y ymenue cBOOOIHO ONEpUpOBaTh MOHATUSMU: COUETAHUE, IEPECTAaHOBKA, YUCIIO
COUYETaHMM, YHCIIO MEepecTaHOBOK; OMHOM HbIOTOHA; yMeHUE MPUMEHITh KOMOMHATOPHBIE
(akThl U pacCcyKIeHUs JJis PEeLICHUs 3ajay;

ITPS5y ymeHue onepupoBaTh MOHATUAMU: HATYPaJIbHOE YUCIIO, LIEJI0€ YUCIIO, OCTATOK
0 MOAYJII0, PAllMOHAIIBHOE YHCIIO, UPPALUOHAIBHOE YHMCIIO, MHOKECTBA HATYypPAJIbHBIX,
LEbIX, PAUUOHAIBHBIX, JACHCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh NPU3HAKU
JENUMOCTH, HaUMEHbBIIWNA OOIIMIA NEeTUTEeNb U HauMeHblIee oOlIee KpaTHOE, alfTOPUTM
EBknmnaa nmpu pemeHun 3a1ad; 3HAKOMCTBO C Pa3JIMYHBIMU TMO3UIMOHHBIMU CHCTEMaMU
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CUMCJICHHS],

[TP6y ymeHue cBOOOAHO ONEPUPOBATH MOHATUSAMU: CTENEHD C LEIBbIM IT0Ka3aTeleM,
KOPEHb HATypaJIbHOM CTEIIEHH, CTENEHb C PAalHOHAIBHBIM IIOKA3aTelIEeM, CTEIEHb C
JEHCTBUTENBHBIM (BEILIECTBEHHBIM) MOKa3aTeseM, Jorapudm uducia, CUHYC, KOCUHYC U
TaHT'€HC MPOU3BOJIBHOTO YUCJIA;

[IP7y  ymeHue  onepupoBaTb  IOHIATHSAMH:  TOXIECTBO,  TOXKIECCTBEHHOE
npeoOpa3oBaHHWE, YpaBHEHUE, HEPAaBEHCTBO, CHUCTEMa YpAaBHEHUH W HEPABEHCTB,
PABHOCWJIBHOCTh YPABHEHHM, HEPABEHCTB W CUCTEM, PALMOHAJIBHBIE, UPPALMOHAIBHBIC,
MOKa3aTelbHbIE, CTENEHHBIC, JIOrapu(PMUUIECKUE, TPUTOHOMETPHUUECKUE YypaBHEHUS,
HEPABEHCTBA U CUCTEMBI; YMEHHUE PEIIaTh YPABHEHMUSI, HEPABEHCTBA U CUCTEMBI C TIOMOIIIBIO
pa3IMYHBIX IPUEMOB; pellaTh YpPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI C I1ApaMETPOM;
IPUMEHATh YPABHEHMSI, HEPABEHCTBA, UX CUCTEMBI JUUIS PEIICHHs] MATEMAaTHYECKUX 3a1a4 U
3a]1a4 U3 pa3IM4HbIX 00JacTell HAyKU U peabHOM JKU3HY;

[TP8y ymMmeHue cBOOOIHO ONEpHUPOBATH MOHATUAMU: Tpaduk (GyHKIUH, oOpaTHas
(GyHKIMSA, KOMIO3ULMS GYHKIUH, TUHEWHAs QYHKIMS, KBagpaTudHast QyHKIUS, CTEIICHHAS
(yHKIMS C LedbIM  [OKa3aTejaeM, TPUTOHOMETpUYeckue (QyHKIUH, OOpaTHbIE
TPUTOHOMETpUUYECKHE (PYHKIMH, MOKa3aTeJIbHas U Jiorapupmuueckas QpyHKUNUU; YMEHUE
CTpOUTH rpaduKu (PYHKIH, BHITOIHATH IpeoOpa3zoBaHus rpapukoB (HyHKIIHIA;

[IP9y ymeHue HCHONIB30BaTh Tpadukud (PYHKUUMH [ H3YyYEHHs] MPOIECCOB U
3aBUCUMOCTEH NP PEIICHNUH 3a/1a4 U3 APYTHX y4eOHBIX IPEIMETOB U U3 PEAIbHOM KU3HU;
BBIpaXaTh (OPMyJIaMH 3aBUCUMOCTU MEXAY BETUUMHAMU;

[IP10y ymeHwe CBOOOJHO ONEPUPOBATH MOHATHSAMHU: YETHOCTh (DYHKIMH,
MEPUOJIMYHOCTh (PYHKIMM, OrPAaHUYEHHOCTh (PYHKUUU, MOHOTOHHOCTh (DYHKIIUH,
AKCTpeMyM (DYHKLMHU, HauOOJblllee U HAaUMEHbIIIEEe 3HAUE€HUsI (DYHKLIMM Ha MPOMEXKYTKE;
YMEHHE MTPOBOAUTH UCCIIEI0BAHUE (PYHKIINH;

[IP11y ymeHue wucCnoyiib30BaTh CBOMCTBA W Tpadukd QYHKIUN a7 pelieHUs
ypaBHEHHUM, HEpPaBEHCTB M 3aJad C [apaMeTrpamu; H300paxaTb Ha KOOpPIWHATHOU
IIJIOCKOCTY MHOYKECTBA PELICHUN YPABHEHUN, HEPABEHCTB U UX CUCTEM,;

[1P12y ymeHue cBOOOJHO ONEPUPOBATH MOHATUSIMH: TIOCIEIOBATEIBHOCTD,
apudMeTnyeckas NpOrpeccHsi, TeoMeTpuyeckas Nporpeccusi, OECKOHEYHO YObIBarolas
r€OMETPUYECKAsT MPOTPECCHs]; YMEHHE 337aBaTh ITOCIENOBATENBHOCTH, B TOM YHCIE C
MOMOILBIO PEKYPPEHTHBIX (POPMYIT;

[1P13y ymeHue onepupoBaTh MOHATUAMH: HENPEPHIBHOCTh (YHKLHUHU, ACUMIITOTHI
rpaguka (QyHKUMH, TEepBas W BTOpas MNPOU3BOJAHAA (YHKUHUHU, TE€OMETPUYECKUU U
(u3MUecKuil CMBICI TPOU3BOAHOM, MEPBOOOpa3Has, OMPENEICHHBIM HMHTErpai; yMEHue
HaxOJIUTh ACUMMTOTHI Tpaduka (PYHKIUHU; YMEHHE BBIYMCISTH MPOU3BOIHBIE CYMMBI,
MPOU3BENICHHUS, YACTHOTO M KOMITO3UIIMU (PYHKIIMM, HAXOIUTh YpaBHEHUE KacaTebHOU K
rpaduky QyHKIINU;

[1P14y yMeHue HCHONB30BaTh MPOU3ZBOAHYIO MJIs HCCIENOBaHUS (YHKIUN, IS
HAaXOXJCHUSA HAWIy4dllero peueHus B MPUKIAAHBIX, B TOM YHUCJIE COLHAIBHO-
HSKOHOMUYECKUX M (U3MUECKHUX 3ajadax, IS OIpeNeseHUs CKOPOCTH U YCKOPEHHS;
HaXOAUTh IUIOIIAAM M O0BEMBbI (PUTYyp C MOMOLIBIO WHTErpana; MPUBOAUTH MPUMEPHI
MaTEMaTUYECKOT0 MOJICIIUPOBAHUS C TIOMOLIBIO TU(PepeHITnaNbHBIX YPAaBHEHHUI;

[IP15y ymeHue omnepupoBaTh MOHATHSAMU: KOMIUIEKCHOE YHUCJIO, COMNPSIKEHHBIE
KOMIUJIEKCHBIE YHCJIa, MOAYJIb M apryMEeHT KOMIUIEKCHOTO uwMcia, (opma 3amnucu
KOMIUJIEKCHBIX YKcen (reoMeTpuyueckasi, TPUrOHOMETpUYeCcKas U anreOpanyeckas); yMETh
OPOU3BOAUTH apU(PMETUUYECKUE JACUCTBUS C KOMILUIEKCHBIMUA YHCIAMU; TPHUBOJUTH
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IPUMEPHI UCIIOJIB30BAHUA KOMILJIEKCHBIX YHCET;

[TP16y ymeHue cBOOOJHO ONEpPUPOBATh MOHATUSMU: CpPEIHEE apUPMETHUECKOE,
MeaMaHa, HaumOoJplllee M HaUMEHbILIEE 3HAUEHUs, pa3Max, IUCHEpCHs, CTaHIapTHOE
OTKJIOHEHHE JUIsl ONMCAHMS YHCIOBBIX JAHHBIX; YMEHUE HCCIIEI0BAaTh CTATUCTUYECKUE
JaHHbIE, B TOM YHCIIE C PUMEHEHHEM TpadUIeCKUX METOIOB M AJIEKTPOHHBIX CPEICTB;
rpaduyecKku uccaenoBaTh COBMECTHBIE HAOIIOACHHS C MTOMOIIBIO TUAarpaMM pacCEeUBaHUS
Y IMHEWHOU PErpeCcCUu;

[1P17y ymeHue HaXOAUTb BEPOSITHOCTH COOBITUH C MCIOJNB30BAHUEM I'papUuecKux
METOJIOB; MPHUMEHATH [UIsl peleHUs 3agad  (QopMyJbl CIOXKEHUS U YMHOXKCHUS
BEpPOSTHOCTEH, (POpMYITy TOJHOW BEPOSATHOCTH, Gopmyny bepHymm, komMOMHATOpPHBIC
(akTel 1 (GOPMYJIbI; OLIEHUBATH BEPOSITHOCTH PEABHBIX COOBITHI; YMEHUE ONEPHUPOBAThH
HNOHATUSAMU: ClIy4yaliHas BEJIMYMHA, PACIPEACIICHHE BEPOSTHOCTEM, MAaTEeMAaTHYECKOE
OXKUJaHHWE, AMCIEPCUS U CTaHAAPTHOE OTKIOHEHHE CIy4alHOM BEIMYUHBI, (YHKIUU
pacupeneseHuss W IUIOTHOCTM PaBHOMEPHOIO, IIOKA3aTEIbBHOIO W HOPMAJIBHOIO
pacupenesieHnii; YMEHHE HCIIOJIb30BaTh CBOMCTBA W3YYEHHBIX paCIpeNesieHul Ui
pelIeHus 3a/1a4; 3HAKOMCTBO C IMOHATUSIMU: 3aKOH OOJBIINX YHUCE, METObI BBIOOPOUHBIX
UCCIIEIOBAaHUM; YMEHHE IMPHUBOJIUTH IMPHUMEPHI MNPOSBICHUS 3aKOHA OOJBIIMX YHUCEN B
MPUPOIHBIX U OOLIECTBEHHBIX SBJICHUSX;

[IP18y ymeHune cBOOOIHO ONEPUPOBATH MOHATUSMHU: TOUYKA, MpsiMasi, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKMU YTOJI, ABYI'PAHHBIM yTOJ, TPEXI'PAHHBIA yTOI,
[IEPECEKAIOIINECS, MMAPAJUIENbHBIE W CKPEUIMBAIONIMECA NPSIMBIE, MapaJUIENbHOCTh U
MEePHEHANKYISIPHOCTD MPSAMBIX U INIOCKOCTEHN, YTOJ MEKY MPSMBIMH, YTOJ MEXKY IPAMOI
U TUIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSMH;, YMEHHE UCIOJIb30BaTh MPU PEIICHUM 3aJad
U3y4eHHbIE (DaKThl U TEOPEMBbl IUIAHUMETPUM; YMEHHUE OLICHUBATh pa3Mepbl OOBEKTOB B
OKPYXAIOIllEM MHPE; YMEHHE OIEpUpOBATh MOHATUSMHU: MHOIOTPaHHUK, CEYEHUE
MHOTOTpaHHUKA, IPaBWJIbHBII MHOTOIPaHHUK, IpU3Ma, paMuia, GUrypa u NOBEpXHOCTh
BpallleHus, HWIMHIpP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH, CEUYEHHUS KOHyca U
LWIMHPA, HapajulesIbHbIE OCH WM OCHOBAaHMIO, CEUYEHHE 1Iapa, IIIOCKOCTh, Kacarouascs
chepbl, TWIMHIApA, KOHYCa; YMEHHE CTPOUTb CEUYE€HHWE MHOTIOIPAaHHUKA, H300pa’kaTh
MHOT'OTPAaHHUKH, PUTYpBI K TOBEPXHOCTH BPAILEHUS, X CEUEHHUS, B TOM YHCJIE C TOMOUIBIO
ANEKTPOHHBIX ~CPEACTB; YMEHUE MPUMEHATh CBOWCTBA TIE€OMETPUYECKUX (uryp,
CaMOCTOSTENIbHO (POPMYJIUPOBATH ONPEACIICHUS U3y4aeMbIX (DUTYp, BBIIBUTAaTh THIOTE3bI
O CBOMCTBaxX W MPU3HAKAX M€OMETPUUYECKUX (PUryp, 0OOCHOBBIBATH MJIM ONPOBEPraTh UX;
YMEHUE MPOBOAUTH KiacCU(UKAIMI0O (PUTYp NO Pa3IUYHBIM IPU3HAKAM, BBINIOJIHSTH
HE00XOAMMBIE OTIOJTHUTENbHBIE TOCTPOEHUS;

[IP19y ymenue CBOOOIHO ONEPUPOBATH MOHATHUSAMU: IUIOUIAAb (DUTYpBHI, 00BbEM
Gurypsl, BelIWYMHA YIJa, PACCTOSHUE OT TOYKH JIO0 IUIOCKOCTH, PACCTOSHHUE MEXKIY
NPSIMBIMHU, PACCTOSTHUE MEX]Y IUIOCKOCTSMHM, IJIOWAAb CEpbI, MIOIMAas MOBEPXHOCTU
MUPAMHU/JIBI, TPU3MBI, KOHYCA, IIWJIMHAPA, 00beM Ky0a, MIPSMOYTOJIbHOTO apajulesenunea,
MUPAMUJIBI, TIPU3MBI, IWJIMHIPA, KOHYCA, [Iapa; YMEHHUE HAaXOAUTh OTHOIIEHHWE O0OBEMOB
Mo00HBIX (HUTYP;

[1P20y ymeHune CBOOOTHO OMEPUPOBATH TMOHATHUSIMH: JBWIKEHUE, IMapalIeIbHBIN
NEepPeHoC, CUMMETPHUS Ha IJIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, MIpeoOpa3zoBaHueE
no106us1, No100HbIE PUTYPHI; YMEHHE PACIIO3HABATH PaBHBIE U MOAOOHBIE (UTYPHI, B TOM
4ylyclie B MNPUPOJIE, MCKYCCTBE, apXUTEKType; YMEHHE HCIOIb30BaTh IE€OMETPUUYECKHE
OTHOUIEHUS, HAXOJUTh F€OMETPUUYECKHE BEIMYMHBI (JJIMHA, YTOJ, IIOMIA/lb, 00bEM) MpHU
pEelIeHNH 3a7a4 U3 IPYTruX YYEOHBIX IPEIMETOB U U3 PEaIbHOU KU3HH;
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[TP21y ymeHue cBOOOAHO ONEPUPOBATH MOHATHSIMM: IPSIMOYTOJbHAsI CUCTEMA
KOOpJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CYMMa BEKTOPOB,
IPOU3BEJICHUE BEKTOpAa HA YMCIO, PA3JIOKEHHE BEKTOpa IO 0a3ucy, CKalspHOE
IPOU3BEICHUE, BEKTOPHOE ITPOU3BECHUE, YTOJI MEXKIY BEKTOPAMH; YMEHHE HUCIIOIb30BATh
BEKTOPHBIM U KOOPIUHATHBIM METOJ JUIs PELICHHS TEOMETPUUECKUX 3a/1a4 U 3a7a4 IPYyTUX
y4eOHBIX MPEIMETOB;

[IP22y ymeHue MOAENUpPOBATh pPEAIbHBIE CHUTyallud HA S3BIKE MATEMaTUKH;
COCTAaBJIATh BBIPAKCHUS, YPABHECHMS, HEPABEHCTBA U MX CUCTEMBI II0 YCIOBHMIO 33JayH,
UCCIIeIOBaTh  TIOCTPOEHHBIE MOJEIM C  MCIOJB30BAaHMEM  ammapara  anreopsl,
MHTEPIPETUPOBATh TIOJYYEHHBIM PE3YyJbTaT; CTPOUTh MATEMATHYECKHE MOJACIH C
IIOMOILBIO TEOMETPUYECKUX ITOHATHI U BEJIMYUH, PEIIATh CBA3AHHBIC C HUMH IIPAKTUYECKUE
3a/1a4d; COCTABJLATH BEPOSTHOCTHYIO MOJEIb M HHTEPIPETUPOBATH IOJYYCHHBIN
pe3ynbTar; pelmaTrh NPUKIAIHbBIE 33a4d CPEACTBAMU MAaTEMaTHYECKOTO aHAIN3a, B TOM
YHCJIe COLUAIbHO-I)KOHOMUYECKOTO U (PU3MUECKOT0 XapaKTepa,

[1P23y ymeHue BbIOMpaTh MOAXOIALIMN METOJ JUIsl PEIECHUs 3a/Jayu; MOHUMaHHEe
3HAYUMOCTH MaTEMAaTUKU B U3YUYEHUU IPUPOJHBIX U OOIIECTBEHHBIX NPOLIECCOB U SBJICHUH;
YMEHHUE paclliO3HaBaTh MPOSBICHUE 3aKOHOB MaTEMaTUKH B UICKYCCTBE, YMEHUE IIPUBOJUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUH POCCUMCKONM U MUPOBOW MATEMATUYECKOW HAYKHU.
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2. KOMILIEKT KOHTPOJIBHO-OOHEHOYHBIX CPEACTB IS
ITPOMEXYTOYHOU ATTECTAIIUM 110 YHEBHOMY IIPEJIMETY
OYVIIL. 08. MATEMATHUKA B 1 CEMECTPE

2.1. Onucanmne NpoMeKyTOYHOI aTrTecTauuu B 1 cemectpe.

Heab — omeHka YpOBHS MOATOTOBKM CTyAeHTOB mo Temam 1.1-1.5 paboueit
nporpamMmbel  ydyeOnoro mnpeamera OVIL.0OS8. MaremaTnka, OIpeneiaeHHe CTENEeHU
YCTOMYMBOCTH 3HAHUU Y4aIMXCs C LENbIO TEKYIIEW NPOBEPKU 3HAHUN U YMEHHUM.

Coaep:xaHue NHCbMEHHOH 3K3aMEHALMOHHOW PadoOThl ONpelenseTcs B
COOTBETCTBUM C pabouel mnporpamMmMoil ydeOHOTro MpeaMeTa W COACPKaHUEM TEM:
«PazButne mnonsaTHS uyucna», «KopHu, crenmenu wu norapudmsei», «llokazarenpHas
bysakuusy, «Jlorapudpmuueckas hyHkuus», « Tpuronomerpudeckue GopmyibD».

BpeMsi BbINOJIHEHNS MCbMEHHOM IK3aMEHAIIMOHHOM PadoThI

Ha BbInoJiHEHME MUCHbMEHHOM 3K3aMEHAlIMOHHOW paboThl oTBOAUTCSA 180 MUHYT.
Cpennee BpeMs BBINOJIHEHUS! OAHOTO 3aJJaHUsl IEPBOM YaCTH 8 MUHYT, BTOPOW 4acTu — 15
MUH.

CTpyKTypa NMChbMEHHOM IK3aMEeHALMOHHON PadoThI

[lucemMeHHass 23K3aMeHalMoHHas pabora mo ydebHomy mnpeamery OVILOS.
MaremaTuka BKJIIOYAET 25 BapUAHTOB 3aJaHUM, KaXAbIi U3 KOTOPBIX COCTOUT U3 COCTOUT
U3 2-X 4acTeil: 00s3aTeIbHON U JOTIOTHUTEIbHOM.

B 00s13aTenbHyI0 YacTh BKIIOYAIOTCA 3aJaHUs] MUHUMAJIbHO 00S3aTEIbHOIO YPOBHS,
B JIOTIOJTHUTENBHYIO YaCTh — 00JIE€ CIIOKHBIE.

[Ipy BBIMONHEHUM 3aJaHUM  00s13aTE€IBLHOM 4YacTH OOy4aroluecs JOJIKHBI
POJAEMOHCTPUPOBATh 0A30BYI0 MATEMAaTHYECKYIO0 KOMIIETEHTHOCTb. 3aJaHusI TOW TPYIIIIbI
IPOBEPSAIOT 0a30BbIE BBIYUCIUTEIBHBIE M JIOTUYECKHE YMEHUS M HaBbIKHA, YMEHUE
aHAIM3UPOBaTh MH(POPMAIINIO, MPEACTaBICHHYIO B rpadukax u TabIuIax, MOHUMaHUE
KITFOUEBBIX DJJIEMEHTOB COJIEpKaHUs (MaTEMaTUYECKUX IMOHSATHUN, MX CBOMCTB, MPUEMOB
pelieHus 3aa4 U Ip.), yMEHUE M0JIb30BaThCSI MATEMAaTUYECKOM 3alHChIO.

OO0s3arenpHas 4acTh COJIEPXKUT 15 3agaHuil.

JlononHuTeNbHAS YacTh HaNpaBlieHA Ha MPOBEPKY BJIAJACHUS MaTepHaioM Ha
MOBBIIIEHHOM YPOBHE. JTa 4acTh JODKHA COJIEpkKaTh HE MEHee 3 3alaHUi TTOBBIILIEHHOTO
YPOBHSI CJIOKHOCTH 110 TeMam 1.1-1.5 paboueit mporpammsl yuebnoro npeamera OVIL.0S.
Maremaruka.

[Tpu BBIMOMHEHNY BCEX 3aIaHHUM JTOMOJIHUTEIFHON YacTH HEOOXOIUMO TIPEICTABUTh
OMMCaHUE X0/ PEIICHMS 337a4i U MOJyYeHHbIH OTBET. BO3MOXKHBI pa3inuyHble CIIOCOObI
pElIeHus B 3alKMCH Pa3BepHYTOro oTBeTa. [ 1aBHOE TpeboBaHUE — pellIeHUE T0KHO ObITh
MaTE€MaTUYECKU TPAMOTHBIM, U3 HEro JOJDKEH OBITh MOHSATEH XOJ PacCyXIEHUM aBTOpa
paboTel. Ilpu 3TOM OlLleHHBAETCS MPOJABUKEHUE 00YYArOUIErocs B PEUICHUU 3aJa4M, a He
HEJOYEThl MO0 CPAaBHEHUIO C <ATAJIOHHBIM» peuieHueM. lIpu pemeHun 3amadym MOXKHO
WCIIOJIB30BaTh JIIOOBbIE MaTeMaTudeckue (akThl 0€3 J0Ka3aTelnbCTB M CCHUIOK,
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coziepkalmecs: B yueOHMKaX U y4eOHbIX MOCOOUSX, TOMYIEHHBIX UM PEKOMEHIOBAHHBIX
MunuctepcTBOM 00pa3oBanus U Hayku PD.

BapraHTbl NMCBMEHHON 3K3aMEHAILMOHHOM paOOThl PAaBHOLEHHBI MO TPYAHOCTH,

OJIMHAKOBBI 110 CTPYKTYpE, MapaICIbHbI MO PACIOJIOKEHUIO 3aJaHUM: M0J] OJTHUM U TEM

JKC MMOPAAKOBBIM HOMEPOM BO BCCX BapHaHTAX MUCbMEHHOMN pa6OTBI HaxXoaAuTCsa 3adaHucC,

IMPOBCPAIOIICEC OAVH U TOT JKC 3JICMCHT COACPIKAHUS TCMBI.

Pacnpez:eﬂeHHe SaﬂaHI/If/'I 110 4acCTiIM 3K33M€H3HHOHHOI>1 pa60TI>I C VYKa3aHUCM

IICPBHUYHBIX 0ajIoB IMpCaACTaBJICHO B TaGHI/IHG 2.

Ta0mumna 2.
Yucno MaxkcumanbHbIi .
YacTtu paboThl . . Tum 3amannit
3a1aHuI MEePBUYHBINA Oa
Yacts 1 8 8 C BBIOOpOM OTBETA
(0bs3aTenbHAS) 7 7 C KpaTKuM OTBETOM
YacTs 2 4 11 C pa3BEépHYTHIM
(monoyIHUTENbHAS ) OTBETOM
Hroro 19 26
B Tabnuue 3 npencraBieHbl IpOBEPsIEMbIE JIEMEHTHI COJIEPKAHUS.
Tabnuna 3.
Ne IIpoBepsiemble 27IEMEHTBI
3aJ1aHuUs
Al [{enble u parmoHanbHbIC yncia. JleicTBuTenbHbIC yncia. ppaunonanbHbIe
qyuca.
A2 Crenenu u kopHu. KopHH HaTypanbHOM CTENEHH U UX CBOWMCTBA
A3 Crenennast QyHKIus, €€ CBoMCTBa U rpaduk. Bzanmao obpatHbie GyHKIIUN
A4 [TokazaTenbHast GyHKIHS, €€ CBOMCTBA U rpaduK
A5 Jlorapudwmel. CBoiicTBa jorapuhmMoB
A6 Onpenenenue CUHyca, KOCHHYCa U TAHT€HCA YTJIA.
A7 3HAKM CUHYCa, KOCUHYCa U TAHT'€HCa
A8 TpUroHOMETpHUUYECKNE TOKIECTBA.
A9 beckoneuno yObIBaroiias reomeTpuieckas nporpeccus. ApupMeTudecKuit
KOPEHb HATYPaJIbHOU CTEIICHMU.
Al10 PaBHOCHIIBHBIE ypaBHEHUs U HEpABEHCTBA. MppallnOHaIbHbIE ypaBHEHUS
All Iloka3aresbHbIE YPABHEHHUS
Al2 Jlorapudwmel. CBolicTBa J0orapudmMoB.
Al3 JlorapudmMuueckrie ypaBHEHUS.
Al4 Pannannas mMepa yria. I1oBOpoT TOUKM BOKpYT Hayajla KOOpAUHAT.
AlS CuHHyC, KOCUHYC M TAaHI'€HC YIJIOB d M —a
bl CucTeMbl NOKa3aTeIbHBIX HEPABEHCTB
b2 [TokazaTenbHast GyHKIHS, €€ CBOMCTBA U TpaduK
b3 3aBUCUMOCTh MEXI1Y CUHYCOM, KOCUHYCOM M TAHT€HCOM OJTHOTO U TOTO K€
yria.
b4 Tpuronomerpruyeckne GopMyIibl
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2.2. IlepevyeHn 3aJaHM.

YacTts 1 (00s3aTenbHas)

Kaxxgoe 3amanue nepBoii yacTu orieHUBaeTcs B 1 6am.

3ananus 1-8 (c BapuaHTaMu OTBETOB).

Ne | Tekcr 3ananus BapwuanTsl 3anaHui BapuanTel 0TBETOB

Al. | Onpenenn, siBnsercs | 1/64; +12;/11; V25; —253,53; /8; w; 1,(206); | @) Ha
JIM TAaHHOE YHUCIIO (025 2 (35 0) Het
MPPALUOHATEHBIM: /25:2,(35)

A2. | IlpencraBs crenenb ¢ |a = 3;4; 5; 6; 7;12 a b
JPOGHBIM b= 16;15;13;17;8;13 a) Vdb 6)./dv B)da 1)d®
nokasatenem db B
BU/JIC KOPHSI.

A3. | Beibepu 1)y = x%

COOTBETCTBYIOIIUI 2)y = x21
JTAHHOM (PYHKITUU 3)y = x°
rpaduk Ny = x~7
)y *
5y =xs3
6) y=x°
1
Ny=xs
1
8)y =xs
9y =x’
10) y=x"%2 a) 0)
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B) | 1)

A4. | Cpenu 3a1aHHBIX 1 _ 6) v = 8% — A4
P ——— )a) y xj ;0)y s B)Y =X
byHKIHIO, KOTOpas 2)a)y =x"0)y = x18; B)y = 2,5"
ABIHOTCS Ha)y =656)y = x58)y = x
MOKa3aTeJIbHOM: Ha)y = x-2:6)y = xg; B)y = 673

1

5)a)y =x7;06)y =12,5"B)y = x 2

1
6)a)y =8,2%,6)y = x*>,B)y = x2

1
Na)y =x206)y=x"p)y=7"

8)a)y =x7°6)y =x*°B)y =6""

1
Na)y=x"306)y=25;B)y=ux3

1
10)a)y=x"%6)y=x"B)y =15

AS. | Halinu 3Ha4yeHue u log, 64: log; 81 a)2;0)0,8;8)1,2;1)1,5
BbIOEpU npaBUIIbHBIN | 10g33:109,416. a)2;0)0,5;8)0,2; 11,5
OTBET l0g28:10939 a)1,5;6)0,3;8)0,6;r) 6

log,2:10g381 a)4;6)0,58) 0,25; 1,5
1093729:1094256. a)0,4;6)158)24;1)2,8
log,64:10939 a)1,2;0)7;8)0,3;1)3
l0g,8:10g381 a)4;0)0,6 B) 0,75; )12
l0g28:1094256 a) 0,4;6)0,758) 0,7; 1)32
l095729:109416 a)3;0)1,28)0,25; )12
l0g,8:10g327 a)0,4;0)18)24;1r)3

A6. | 3aM0JIHM TPOMYCK. - 3TO OpauHaTa Touku A (X, Y) a) CuHyc yrJ1a moBopoTa o

- 310 abcumcca Touku A; (X , Y)

- 3TO OTHOIIIEHUE OPJIMHATHI TOUKU Aq

0) Kocunyc yria moBopoTa o
B) TaHreHc yria noBoporta o
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(X, y) k ee abcrumcce

- OTO

OTHOIICHHC a6CHI/ICCBI

toukn A; (X,Y) K ee opauHaTe

r) Koranrenc yria nosopota o

1. 2.
A7, a) sin (87/9); a) cos (91/10);
Onpenenute 3HaKU 6) cos (7a/18). 6) sin (31/5).
TpHFOHOMeTqueCKI/IX 1. sin {81’[/9) >(; cos (7th1 8)=0; 3. sin (81’[/9) <0; cos (7m’18} =>(; 1. cos (91’:}’10] = (); sin (3:1:;’5] =0 3. cos (Qm’] 0) <0; sin (3,-[[5} >0;
BBIpa)KCHI/If/'I. 2. sin (8/9) > 0; cos (7n/18) < 0; 4. sin (8n/9) < 0; cos (7n/18) < 0. 2. cos (9/10) > 0; sin (3n/5) <0; 4. cos (9n/10) < 0; sin (3n/5) < 0.
3Ha4YeHUs caMuX 3. 4.
BLIpa>I<eHI/II>'I CUUTATh a) tg (41/9); a) sin (5n/4) - tg (Tn/18);
0) cos (91/20). 0) ctg (5n/3).
HC Haa0 1. tg (4m/9) = 0; cos (9m/20) > 0; 3. tg (4n/9) < 0; cos (9m/20) > 0; 1 sin (5n/4) - tg (7n/18) > 0; 3 sin (5m/4) - tg (Tn/18) < 0;
2. tg (4m9) > 0: cos (9m20) <0: 4. tg (4n/9) < 0: cos (9n/20) < 0. ctg (5n/3) > 0; ctg (5/3) > 0,
) sin (5n/4) - tg (7n/18) = 0, 4 sin (57/4) - tg (Tn/18) < 0;
T octg (5n/3) < 0; ©octg (57/3) < 0.
5. 6.
a) sin (71/12); ) a) cos (57/3) - cos (8n/9);
0) cos (n/4) - sin (71/6). 6) cos (8n/15) - ctg (/3).
- sin (70/12) > 0; 3 sin(7n/12) <0; cos (51/3) - cos (87/9) > 0: 5 cos (5n/3) - cos (8m/9) < 0;
cos (n/4) - sin (7n/6) > 0; cos (w/4) - sin (7Tn/6) > 0; © cos (8a/15) - ctg (n/3) = 0; " cos (8n/15) - ctg (n/3) = 0;
sin (7n/12) > 0; 4 sin (7n/12) <0; cos (57/3) - cos (81/9) > 0; 4 ©08 (5m/3) - cos (8m/9) < 0;
© cos (n/4) - sin (Tn/6) <0; " cos (n/4) - sin (Tn/6) < 0. * cos (8n/15) - ctg (n/3) < 0; " cos (8n/15) - ctg (n/3) < 0.
7. 8
a) sin (67/5) - tg (Tn/4); a) sin (8x/15) - cos (7n/3);
6) cos (w/3) - tg (3m/5). ©) sin (6m/S) - cos (9/4).
sin (6m/5) - tg (7n/4) = 0; 3 sin (67/S) - tg (Tn/4) < 0; sin (87/15) - cos (7n/3) > 0; 3 sin (87/15) - cos (7n/3) < 0;
© cos (n/3) - tg 3n/5) = 0; ©cos (m/3) - tg (3n/5) = 0; © sin (6n/5) - cos (9n/4) > 0; * sin (6m/5) - cos (9n/4) = 0;
sin (6n/5) - tg (Tn/4) > 0; 4 Sin(6m5) - tg (Tn/4) < 0; sin (87/15) - cos (7n/3) > 0; 4 sin(8n/15) - cos (7n/3) < 0;
" cos (n/3) - tg (3n/5) < 0; " cos (w/3) - tg 3/5) < 0. " sin (6m/5) - cos (9n/4) < 0; " sin (6m/5) - cos (9n/4) < 0.
AS8. | Haiigute 3Ha4eHHe sint + cos?t—1 a) sin’t; 6) 1; B) cos?t; r) O

BBIPAKCHMUA:

1—sin?t a) sin’t; 6) 0; B) -cost; r) 1
cos?t
cos®t—1 a) -sin’t; 6) cos?t; B) 1; r) sin’t
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1 — cos?t

a) ctg’t; 6) 1; B) tg’t; 1) 0

1—sin?t

1—cos®t a) -sin’t; 6) cos’t; B) 1; r) sin’t
sint—1 a) sin’t; 6) 1; B) -C0s?t; r) cos?t
1 —sin?t a) ctg’t; 6) 1; B) tg’t; 1) O
1—cos?t

2sin®t + cos?t —1

a) 3sin’t; 6) 1; B) sin’t; 1) 0

cos?t+ 1 —sin?t

a) 3sin’t; 6) 1; B) 2c0s’t; 1) 2

cos®t + 2sin?t—1

a) 3sin’t; 6) sin’t; B)1; ) 0

3aganus 9-16 (c KpaTKUM O0TBETOM)

A9. Beruucnu 3HaueHUE KOPHS.

1. Y=32 3.Y-8 5. V32 7. Y1000 9.1/0,0081
2. V=27 4.327 6. ¥Y—1000 8. %/0,0625 10. 3/0,0256
A10. Pemure ypaBHEHHE
1 N6x+4=2 3. V-17-7x=5 5. N64—6x =4 7 N5x+1=3 9. A3 x—1=2
5 Af33+2x=7 4 NTT-Tx =7 5 N39—x=8 g VI5-2x=3
All. Pemnte ypaBHEHHE
1. 25—.‘6 —4 48—:!.,' — 4 5. 5—9+.‘{ _ 25 7 7_3_1 =49 9. 9_4_X =729
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5 3¥* - 27 4 47 =64 6 6 =36 g 87 =512 g3 L
' 10. 32
A12. Haiiqute 3Hau€HUE BBIPAKECHMUSI.
g - | 9-,4 o~
1 33+10g3 2 9 0g 5 4910‘_| '\/g
82 10%83 4 2510g3‘\/g 6. 410g16 81
A13. Halinute KOpeHb YpaBHEHUSI.
1. ] _ 5. 7.
0g4(5—x)=1logg1 ) |
log,(8—x)=log,3 |3 logs(x+3)=logs(6x~17) | logg (14 + x) =logy 5
2. 4, 6. 8.
10g9(7—_y):10g92 ]0g8(12+‘r):]0g818 log;(.\'+9):log?(2\'—11) log5(13+x)210258

Al4. Yemy paBHa paauaHHas Mepa yria.

1207 | 135° | 150° 210° | 225°

240°

270°

300°

315% | 320°

A15. Onpeneny 3HaUCHHUE BBIPAKECHUS:

1. 3.

T
ZSing - cos(—2m)
— 3 cos?(—m) + 3,5 sin0

s
3 cos(—m) — 2 cos(—2m) + 7 sin—=

S.

7sinZE —
2 2

2 cos?(—m) + 4 sin?(—2m)

) 7T+ ) ( 7T)
Sin — SINTT — COS| ——
2 2

) _ 2(_ T - 2(_3_”>
sin“ 2w — cos ( 2)+51n

. T 31T . 31
6. sin— — cos (— —) + sin—
2 2 2




TumnoBble 3aganus 1Js BTOPoil yacTu. (C pa3BépHYTHIM 0TBETOM)

(1)x+1
B1. (3 6ana) Pemm cucreMy HEPABEHCTB: { 2 L

4% > 2
4

\Y

1
4

B2. (3 6ata) Pemn ypaBHeHue rpadmdeckum metogom: 3¥ = 11 — x

: 5
B3. (3 6anna) Beruucnu a) cos a; 0) tg a; B) ctg a, ecnu sina = —H 3;” <a<?2m

b4. (2 6amna) Yopoctu Beipaxkenue: sin(a — ) — sin (g — a) - sin(—f)

2.3 Kpurepuu oueHKH 3HAHUI

Jns mpoBeieHUsT MPOMEKYTOUYHOU aTTecTauuu mo ydeoHomy mnpeamery OVYIIL.O8
Marematrka KaxjaoMy oOydarolieMycs BbIJAETCs HaOopa KOHTPOJIBHBIX 3aJlaHUN
(ITpunoxxenwue 1).

[lepen  HayasioM  BBIMOJHEHUS  TNUCHBMEHHOM  9K3aMEHAIIMOHHOW  pabOThI
MpenojaBaresib KOHTPOJIUPYET 3arOJHEHHE JIMYHBIX JAHHBIX OOYYaroUIUXCs, 3HAKOMUT
o0y4JaronIuxcst Co CTPYKTypOr 3K3aMEHAIIMOHHOM pabOThl, C KPUTEPUSIMH OLICHUBAaHUS €€
pe3yJbTaTOB.

OO0yuaronuMcest MOSCHIETCS, YTO HK3aMEHAIIMOHHAsl pab0Ta COCTOUT U3 JIBYX YaCTeil:
00s13aTeIbHOM ¥ JIONOJHUTEIbHON. B 00s3aTenbHYI0 YacTh BKJIIOYCHBI 3aJIaHHS
MUHUMAJILHO 0053aTE€FHOTO YPOBHS, a B JOMOJHUTENIbHYIO 4YacTh — 0oJiee CIIOXKHBIE.
BrimonmHeHne ka)xaoro u3 3aaHuii orieHuBaeTcs B Oauiax. KoaudecTBo 0aioB 3a MEpBYO
yacTh — no | Gamty 3a Kaxaoe MpaBUJIbHO BBIMOJHEHHOE 3ajanue, KomuyecTBo OanioB
KOTOPOE€ MOXKHO TMOJYyYHUTh 3a MPABWIHHOE BBIMOJHEHUE 3aJaHUM M3 BTOPOM YacTH,
MPOCTABJIEHO B CKOOKaX PsIZIOM C €r0 HOMEpOM. basljibl, MOTyuYeHHbBIE 32 BCE BBIMOJHEHHbBIC
3a1aHusl, CYMMUPYIOTCS.

[[Ixama mepeBojga OaMIOB B OTMETKH MO MATHOAIIBHOM CHCTEME IOKa3bIBaeT,
CKOJIbKO 0ajuioB HEOOXOIMMO HaOpaTh, YTOOBI MOIYYUTh OTMETKY «3», «4» HUiIu «5».
[xama ocTa€Tcsi OTKPHITON MJIsi 00yJaroNuXcsi B TEYCHHE BCETO HK3aMEHA, OHU MOTYT
OpPHEHTHUPOBATKLCS HAa HEE B XOJI€ BHITIOJIHEHUSI DK3aMEHAIMOHHOM paboTel. OOyvarommecs
MOTYT MPOCYUTATh TPU TIOMOIIM IIKaJdbl, CKOJBKO W KaKU€ 3aJaHus HEOOXOJAUMO
BBITIOJTHUTH MTPABUJIBHO, YTOOBI TTOTYYUTh OMPEACIEHHYIO OTMETKY.

OOyuaroruecss JOJDKHBI HAUYMHATH BBIMOJHEHUE HK3aMEHAIIMOHHOW paboThl C
3amanuii 00s13aTenbHOM YacTH. OOyJaronIuiicss MOXKET HAYMHATH BBITIOJIHEHHE PabOTHI C
T000TO 3a7aHusl C HY)KHBIM KOJUYECTBOM OaJIOB, YYUTHIBAsl MPU ITOM CTENEHb CBOCH
YBEPEHHOCTH B OTBETE.
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B tabnuue 4 npeacTaBieHa mkaia
CHUCTEME.

mepeBoaa 0aj1JI0B B OTMETKH 110 ITATHOAILHOM

Taomuma 4

OTMeTKA

Yuci0 0a,1J10B,

HCOﬁXOHHMOG I TIOJTYYCHUSA OTMETKH

«2» (HEyAOBJIETBOPUTEIBHO) Memnee 10
«3» (YI1OBIETBOPUTEIIBHO) 10-15
«4» (xoporIo) 16-20
«5» (OTIINYHO) bonee 20
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3. KOMILIEKT KOHTPOJIbHO-OUEHOYHbBIX CPEACTB U1
ITPOMEXYTOYHOU ATTECTAIIUM 110 YHEBHOMY IIPEJIMETY
OYVII. 08. MATEMATHUKA BO 2 CEMECTPE

3.1. Onucanue NpOMeKYTOYHOM aTTeCTALIUM BO 2 cemecTpe.

Henb — oueHKa ypOBHS NOATOTOBKM CTYAEHTOB IO TemMaM 1.6-4 paboueit
nporpammel  yuyeOHoro mpeamera OVIL.08. Maremaruka, onpeaeiaeHUe CTENEeHU
YCTOMYMBOCTH 3HAHUMU Y4AIMXCS C LENbIO TEKYIIEW NPOBEPKU 3HAHUN U YMEHUM.

Coaep:xaHue NHCBMEHHOH JK3aMEHALMOHHOM PpaldoOTbl ONpenenseTcs B
COOTBETCTBUM € palbouell IporpaMMoil ydeOHOro mnpeaMeTa U COAECPKAHUEM TEM:
«Tpuronomerpuueckue YPaBHEHU», «Tpuronomerpuueckue GyHKINY,
«IIpousBogHass M ee TreoMeTpuyYecKud cmbici», «lIpumeHeHne MPOU3BOIHON K
uccaenoBanuio pyHkuiny, «MHaterpam», «llapaminenbHOCTh OPSIMBIX U ILIOCKOCTEN,
«llepneHauKyIIpHOCTh MPSMBIX M IUIOCKOCTEN», «MHOTrOrpaHHHKW», «BEKTOphI B
IIPOCTPAHCTBE», «MeTrox KoopAuHAT B NIPOCTpaHCTBE», «llunmuuap, KOHyC W mapy,
«O0BeMbl TEM», «IIEMEHTh KOMOMHATOPUKWY», «DIEMEHTHl TEOPHH BEPOATHOCTEH U
MaTEMaTUYECKON CTAaTUCTUKI.

BpeMst BbINOJIHEHNS MMCbMEHHOM IK3aMEHAIIMOHHOM padoThI

Ha BbInosiHEHHE MUCbMEHHOM AK3aMEHAIMOHHON paboThl oTBOAUTCS 180 MHUHYT.
CpenHee BpeMs BBIIIOJHEHHS OJHOTO 3a/1aHMs IEPBOM 4acTh 12 MUHYT, BTOPOM 4aCTH —
20 MuH.

CTpyKTypa NMChbMEHHOM IK3AMEHALIMOHHON PadoThI

[lucbmMeHHast »K3aMeHalMoHHasi padora mo ydyebHomy mnpeamery OVIILOS.
MaremaTtuka BKIOYaeT 4 BapuaHTa 3aJaHUM, KaXKIblil U3 KOTOPBIX COCTOUT U3 COCTOUT
U3 2-X yacTeil: 00s13aTeNbHON U TOMOIHUTEIbHOM.

B oOs3arenpHyt0 4acTh BKJIIOYAIOTCA 3aJaHUS MHUHHUMAJIbHO 0053aTEIbHOrO
YPOBHSI, B IONOJIHUTEIBHYIO YaCTh — 00JIE€ CIOKHBIE.

[Ipy BBIMOTHEHUM 3aJaHUN O0O0A3aTENBHOW YacTH OO0yYaroluecs JOJIKHBI
MIPOJIEMOHCTPUPOBATh 0A30BYI0 MAaTEMATHUYECKYIO KOMIETEHTHOCTb. 3aJaHMsl 3TOU
IpyNIbl MPOBEPSIIOT 0a30Bbl€ BBIYUCIMUTENbHBIE M JIOTUYECKHE YMEHUS U HAaBBIKH,
YMEHUE aHAIM3UPOBATh HMH(POPMAIIMIO, TIPEACTABICHHYI0O B Tpadukax W TaOiuIax,
ITOHUMAaHUE KIIFOYEBBIX 3JIEMEHTOB COJIEpkKAHUA (MATEMATUYECKHUX IMOHATHN, UX CBOMCTB,
IIPUEMOB PEILIEHUS 3a/1a4 U Tp.), YMEHHE M0JIb30BAThCA MATEMATHYECKON 3aIUCBIO.

OO6s3aTenpHas yacTh cogaepkut 10 3agaHuii.

JlononHuTENbHAA YAaCTh HAIpaBJIEHA HA MPOBEPKY BIAJCHHUS MAaTEpHUAIOM Ha
MOBBIIIEHHOM YPOBHE. DTa YacCThb JOJKHA COJEPKaTh HE MEHeEE 3 3a/1aHHM ITOBBIIEHHOTO
YPOBHSI CIIOKHOCTH 110 TeMaM 1.6-4 paboueit nporpammel yueoHoro npeamera OVYIL.0S.
Maremaruka.
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[Ipy BBINONHEHWM BCEX 3aJaHUM JIONOJHUTEIBHOM YacTH HEOOXOAMMO
IPEICTaBUTh OINKCAHHWE XOJa PEIICHMs 3aJa4d M IIOJY4YEHHBIM OTBET. BO3MOKHBI
pa3ianyuHble CIOCOOBI PELIEHMs] B 3allUCU pa3BEpHYTOro oreera. ['1aBHOE TpeOoBaHuE —
pelIeHre JOJKHO ObITh MATEMATUYECKU IPaMOTHBIM, U3 HETO AOJKEH ObITh IOHATEH X0
paccyxJaeHuii aBTopa padoTsl. IIpu 3TOM oLleHHMBaeTCs NPOABUKEHNE 00yUaroLIerocs B
pEelIeHNH 3a7a4d, a HE HEJOYEThl M0 CPABHEHUIO C «3TAJOHHBIM» pemieHueM. llpu
pEIIeHWH 3aJayd  MOXXHO HCIIONIb30BaTh JIOOble MareMaThuueckue (akTel 0e3
JI0Ka3aTeNIbCTB M CCBUIOK, COJAEpKallMecs B yueOHUMKAaX W Y4eOHBIX IMOCOOUSX,
JOIYILEHHBIX WIX PEKOMEHI0BaHHBIX MUHUCTEPCTBOM 00pa3oBaHus U Hayku PO.

BapuaHTbl TMCbMEHHON HK3aMEHALMOHHON paOOThl paBHOLEHHBI IO TPYJHOCTH,
OJIMHAKOBBI 110 CTPYKTYPE, NapAJJIENIbHBI 110 PACIIOJIOKEHUIO 3aJaHUI: IO OTHUM U TEM
e MOPSAKOBBIM HOMEPOM BO BCEX BapUaHTaX MHUCbMEHHOUN pabOThl HAXOAUTCA 3a/I1aHUE,
MIPOBEPSIONIEE OJUH U TOT XK€ DJIEMEHT CONEPKAHUSI TEMBI.

Pacnipenenenre 3agaHuil MO 4YacTsIM HK3aMEHAMOHHOW pabOThI € yKa3aHUEM
MEPBUYHBIX OAJIJIOB MPEICTABIEHO B TabauULE S.

Tabnuna 5.
Yucno MakcumanbHbIN .
YacTtu paboThI . . Tum 3amagnin
3a/laHul MEPBUYHBIN Oa
Hacts 1 7 7 C KpaTKuM OTBETOM
(oOsi3aTenbHAsT)
YacTts 2 4 3 C pa3BEpHYTHIM
(moroTHUTEIHEHAS ) OTBETOM
Hroro 11 15
B Tabnuue 6 nmpencraBieHbl IPOBEpsieMbIE JIEMEHTHI COJIEP KAHNUS.
Tabnuna 6.
No IIpoBepsieMble 3JIEMEHTHI
3a/1aHusl
1.1 [TpousBoanas. Ilpasuna quddepenurpoBanus. PopMyibl
nuddepeHpoBanus
1.2 Bo3spacranue n yObiBanue pyHkiuu. JxctpeMymsbl pyHkiuu. Hanbomnbiiee

¥ HauMeHblee 3HaueHus QyHknun. Touku nepernda rpaduxa GyHKITUN.
BrITTyK10CTh ¥ BOTHYTOCTB Tpaduika QyHKIMH. ACUMITOTHI.

1.3 [TepBooOpasznas. [IpaBuna HaxoXaeHUS IEPBOOOPAZHBIX

1.4 WNuTerpan

1.5 [Tonsarue BekTopa B npocTpaHcTBe. CI0KEHUE U BHIYMTAHNE BEKTOPOB

1.6 KoopaunaTel TOUKH U KOOpAUHATHI BEKTOpa. CKaIspHOE MPOU3BEICHUE
BEKTOPOB. /BUKEHUs

1.7 DJIeMEHTBI TEOPUU BEPOSTHOCTEM U MATEMATUYECKON CTATUCTUKH

2.1 PenieHre TpUroHOMETPUYECKUX YPABHEHUM
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2.2 Brruuciienve miomaaeu ¢ moMoupo HHTErpalios. [Ipumenenne
MIPOM3BOJHOM U UHTErpajia K pelieHuo

MPAKTUYECKUX 3a7a4

2.3 OOBeMEI TEN

2.4 [{unuHzp, KOHYC U TIap

3.2. [lepeyeHb THIIOBBIX 3aJAHUM:

1.1. ITpousBoanas. [Ipasuna nuddepennupobanus. @opmyinbl gudGepeHITTPOBAHUS.

3ananue: Haiinute npousBoaHbie GyHKITUH

1
1.a) x° &) x'%; B) X ; r) x % ) x2.
1 1 2
2.2) —: ©) ix: B)%/X_z'. N)5—: o) x 7.
x Ix

3a)(dx-3)": 6) (1-2x) "2 m(2-5%)": 02w+ 7: o

bay— Lt g !

B) 3(3x—2): 1) J(3-14x).
(2+3x) (3-2x) )J( ) )\/[ )

2

5.a)11%; 6)13%;  B) 5" D672 @) er. o) N

6. a) cos2x; 0) cos(4—6x); B) cos;;; r) sin(5x—4); m) shl(i—i:J.
2,

7. a) tgdx: ©) tg(4-6x): B) tg[%2]; r)ctg(2x-7); n) ctg%.

8.a) In4x: 6) In(2-6x): B) log,(4-8x): 1) logzi; 1) log{i—%‘).

2
9.a) y=x2\11—x3 ; 0) y=24/4x+3— ; . B) ),==\}51+si1123x.
Jx® =5
5x

10.a) y=3*".e7*: 6) y=¢" .cos5x; B) y=cos’2x-e"

in3x -2x 31‘—572 x-1
11.2) J'!:S]l;x‘\ [8) ym 1B ym D) ym
e sim” (3x+1) In2x 5x2 43

1.2. Bo3pacranue u yObiBanue (PyHKIUH. DKcTpemymbl ¢GyHKuud. Haumbomnbinee u
HauMeHblee 3HaueHus: GyHkuuu. Touku neperuda rpaduka QyHKIuU. Beimykiiocts u
BOTHYTOCTh Tpaduka GyHKIHUN. ACUMIITOTHI.

54



3ananue: Haiinute HanMeHbIee 3HaUYeHe (DYHKIIMHA Ha OTPE3KE:

a) y=x"-27x, [0:4]; 6) y=x2-3x+1 [L9]:
36 5 35
B) y:x+—,[1;9]; r) y=x"—-3x+Inx-13, |-~
X 44
m) y=9x-9In(x+3)+12.[-2.5:0]:
3amanue: Haiimure Hanbombiiee 3Ha4eHne QYHKIMHA Ha OTPE3KE:
3
a) }-':5+9:r—'?, [—3;3}; 0) y:3x—2x\/:x_f, [0;4];
x° 425 - 5
B) y= - [1:10]: r) y=In(x+5)"" -10x, [-4.50]:
v
1.3. [lepBoobpaznas. [IpaBuia HaxoXkAeHUS TEPBOOOPA3HBIX.
3ananue: Haiitu ogHy 13 nepBooOpa3HbIX HyHKIIUNA
. 2 3
a) 2x° —3x7; 6) 5x* +2x°; B) :Jf—z;
A X
T) 43y —6x a) Ssmx+2cosx; e) e* —2cosx;
. 2
K) 1+ 3e* —4cosx; 1) 63/?—:+3‘3x§ K)(x—2}3;
1.4. UnTerpan
3ananue: BeruncanTs HHTErpal
? o T.2 21 4
a) | x“dx; 0) f 3x“dx; B) .[_39{“ r) | Jxdx:
0 -1 1 X 1
] th T -1
) j —dx; e) J cos xdx; K) j sin 2 xdx; 1) | (5—4x)dx:
1* -7 —-2n -2

1.5-1.6 /IlekapToBBI KOOPAMHATHI ¥ BEKTOPHI B IPOCTPAHCTBE
1. Jansl Touku A(3,5,2) u B(4,2,3). Halitu nimuny Bektopa AB .
2. Jlansl Touku A(-3,-2,2) u B(-4,1,-3). Haiitu qynuny Bexktopa AB

3. Haiitu muny memuansl AK B TpeyronbHuke c¢ BepumHamu A(6;3;0), B(4;-5;2),
C(8;3:4).
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4. Touku A(6;7;8), B(8;2;6), C(4;3;2), A(2;8;4) sBnsitorcs BepmmHamu pomba. Havimure
nuny auaronanu AC.

5. C(1;1;1)cepenuna orpe3ka AB. Koopaunatst A(2;3;-1). Haitnute nnuny AB.

6. W3BecTHbl KoopauHaThl Tpex BepmmH mnapamienorpamma ABCI: A(2;3;2),
B(0;2;4),C(4;1;0). Haitqute nuny nuaronanu BJ]

1.7. DneMeHTBl TEOpUU BEPOSITHOCTEM U MATEMATHYECKOW CTATUCTUKH

1. B cnyuyaiiHOM 3KcriepUMeEHTE OpocaloT JBE UrpaibHble KOCcTH. Haliiute BeposiTHOCTh
TOTO, 4TO B cymMMe BhinaieT 10 oukoB. Pe3ynbrar okpyriauTe 10 COTHIX.

2. B ciydaifHOM 3KCIiepUMEHTe OpOcaloT Tpu UrpalibHble KocTu. Haiinure BepoATHOCTh
TOTO, YTO B CyMME BBITIaJIET 9 OUKOB. Pe3ynbTar OKpyIJIUTE A0 COTHIX.

3. B ciayyailHOM 3KCHEpUMEHTE CUMMETPUUYHYIO MOHETY OpocaroT Tpuxabl. Haiigure
BEPOSITHOCTH TOTO, YTO OPEJ BBIMNAJET BCE TPU pasa.

4. B yeMnuoHarte 0 TUMHACTHKE YUyBCTBYIOT 60 crioptcMeHok: 29 u Hopseruu, 19 u3
Hanuu, ocranpHbie — u3 [lIBenuu. Ilopsiiok B KOTOPOM BBICTYNAIOT CHOPTCMEHKH,
onpenensieTcs xxkpeouem. Haitaure BeposSTHOCTh TOTO, YTO TMMHACTKA, BBHICTYyMAIOIIAs
nepBoM, okaxkercs u3 lsenun.

5. B cpennem n3 1900 camoBbIX HAaCOCOB, NMOCTYIHMBIIMX B NMpoAaxy, 19 moarekaror.
HaiimuTe BeposITHOCTh TOTO, YTO OJMH CITy4ailHO BBHIOPAHHBIN JJII KOHTPOJISI HACOC HE
MTOATEKAET.

6. Ilpyu npou3BOACTBE B CPEAHEM Ha Kaxible 796 MCIpPaBHBIX HACOCOB MPUXOAUTCA 4
HeucrpaBHbIX. HaliiuTe BepOSITHOCTH TOTO, YTO OJIMH CIy4YalHO BBIOpAHHBIA IS
KOHTPOJIsI HACOC OKaXETCs HEUCIIPABHBIM.

7. ®abpuka BbIyckaeT cyMku. B cpennem 8 cymok u3 130 uMerOT CKpbIThie A€(PEKTHI.
HaiimuTe BeposSiTHOCTH TOTO, UTO KYIJIEHHAsI CyMKa oKaxeTcsi 6e3 nedexroB. Pezynprar
OKPYTJIUTE IO COTHIX.

8. ®abpuka BbITycKaeT cyMKH. B cpeqHem Ha 164 kaueCcTBEHHBIX CYMKH HMPUXOAUTCS 6
CYMOK, MMEIOIIMX CKpbIThie JedekThl. Haliaure BeposSTHOCTH TOTO, YTO KYyIUICHHAs
CyMKa OKaykeTcsl ¢ 1e(peKToM. Pe3ynpTaT OKpyriauTe 10 COThIX.

9. 4. B copeBHOBaHMSAX IO TOJIKAHUIO SiIpa YUYBCTBYIOT 9 ciopTcMeHOB U3 Jlanuu, 3 u3
[IBeunn, 8 cnoprcmenoB u3 Hopeerun u 5 — u3z Ounnsaaauu. [lopsaok B KOTopom
BBICTYIIAIOT CIIOPTCMEHBI, Oompejaensercs xpedueM. Haiinure BeposITHOCTH TOTO, YTO
CIIOPTCMEH, BBICTYNAOIIMH MOCIEIHUM, OKaXeTC U3 OUHIISAHINN.

2.1. Penn ypaBHeHue: 2 cos? x + 5cosx = 3
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2.2. Beuncnenue 1iom@anaeil ¢ moMoIiplo WHTErpanoB. [IpuMeHeHne mpou3BOIHON H
HMHTETpaJIa K PEUICHUIO

IMPAKTUYCCKUX 3ada4.

3aganue: HallTu muiomaabs KPUBOJMHEWHOW Tpamnelyuu, OrPaHUYCHHON MPSIMBIMM X=4,
X=b, ocsto Ox u rpadukom pyukmuu y=f(x)

a)a=2, b=4, f(x)=x"; 6) a=3, b=4, f(x)=x";

B) a=-2, b:];f[x-]::rz+1; r) a:_%; b=0, f(x)=cosx.

3ananue: Ha pucynke nzobpakeHa kpuBoiduHelHas Tpanerus. Halitu ee miomanp.

A Ya
\ /_u-x2+4 /]4\1’+1

y 6) —i
el AT g

=Y

6) N 8) S

2.3. O6BeMsbI TN
1. B xy0 Bnucan map paauyca 3. Haliqute o0bem kyoa.

2. Inaronane ky0a paBHa V12. Halinute ero o0bem.
3. [Imomaar moBepxHOCTH KyOa paBHa 18. Haiiagure ero nuaroHanis.
4. Tlmommanb moBepXxHOCTU KyOa paBHa 24. Haiinute ero o0nem.

5. Halimute 00beM MpaBUIILHOM TPEYTOIBLHOW MUPAMUJIBI, CTOPOHBI OCHOBAHHSI KOTOPOM

paBHbI 11, a BeicoTa paBHa V3

6. OcHOBaHMEM MPSMOMN TPEYTOJIBHON MPU3MBI CITYKHUT TIPSIMOYTOJIbHBIA TPEYTOJIBHHK C
karetamu 3 u 8, 6okoBOe pedbpo paBHO 5. HalimuTe 00beM IPU3MBL.
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7. Haiinute 00beM MpaBUIIbHOM MIECTUYTOILHONU MPU3MbI, CTOPOHBI OCHOBAaHHUS KOTOPOU

paBHBI 9, a 60KOBBIE pedpay 27

8. Bo ckoibko pa3 yMEeHBIIUTCS 00BEM KOHYCA, €CIM €ro BhICOTY YMEHbIIUIU B 12,5
paza?

2.4. llunuuap, KOHYC | I1ap
Tunosoe 3axanue.

1. HaiiguTe muomaas OOKOBOM MOBEPXHOCTH MPABHILHON TPEYTOJIBHON MPU3MBIL,

BIMCAHHOMN B LIMJIMH/P, PajHyc OCHOBAHHS KOTOPOTO paBeH 3v/3, a BbICOTa paBHa 7.

3.3 TUIIOBOM BAPUAHT YK3AMEHAILIMOHHOI'O BUJIETA

Yacrp 1 (00s13aTeibHAs)
Kaowcooe 3a0anue nepsoii wacmu oyenusaemces 6 1 6an.

3aoanus c sapuanmamu omeemos (066edu npasuibHulli OMEen 8 KPYHCOoK)

Al. Onpenenu, SBIAETCS JIM JaHHOE YUCIIO UPPAlHOHAIBHBIM: V11,

OtBet: a) JIA; 06) HET

3
A2. IlpencraBb cTeNEeHb ¢ IPOOHBIM MOKa3aTeaeM d16 B BUE KOPHS.

3 16
Otser: a) Vd'® 6)dic  B)\dz 1) Vd3

1
A3. BpiOepr cOOTBETCTBYIOINN JaHHONW QYHKIIUH Y = X 3 rpaduK.

OrBer:a) |  °0) | B) RN ‘*'r) |

Ad4. Cpenu 3a1aHHBIX QYHKIUNA YKaXU QYHKIHIO, KOTOpas SBISETCA MOKA3aTEIbHOM:
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1

OtBeT: a) Yy = X3, 0)y =8 B)y=x*

AS. Haiinu 3HadeHue u BeIOEpH MpaBIIIbHBIN OTBET: log, 64: log; 81

OTtBerT: a) 2, 0) 0,8; B) 1,2; 1,5
A6. 3armoHu MPOMyCK. yIJja MoBOpOTa O - 3TO opanHaTa ToUkd A; (X, Y)

Oteert: a) Cunyc 0) Kocunyc B) Tanrenc r) Koranrenc

o s 81 71T
A7. OHpe,IIeJII/I 3HAaKH TPUT'OHOMETPUYCCKHX BBIPAKCHHUHU S1N ? U COS 1_8 .

3Ha4YeHHUS CaMUX BLIpEl)KGHI/Iﬁ CUHNTATb HC HAAO.

Orger: a)sm( )>0 cos( )>o 6)sm( )>0 cos( )<0
B)Sln( ~) < 0; cos (22 )>0 r) sin (2 )<0 cos( )<0

A8. Haiiu 3HaueHMe BhIpaxkeHus: sin® t + cos?t — 1

Otser: a)sin%; 6)1; B)cos?t; 1)0

3aoanus ¢ Kpamkum omeemom (NPouLy nucams pazdvop4uso)

A9. Beranciy 3Ha4eHHe KOPHS: v —32

OTBert:

A10. Peun ypapuerme: VOX +4 =2

OTBert:

A11. Peuw ypasuenue: 2 =4

OT1BeT:

3+logs 2

A12. Haiinu 3HaueHue BeIpaKeHUs: S

OT1BeT:
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A13. Haiimu kopeHs ypaBaerns: 1024 (8- x)=log,3

OT1BeT:

Al4. Yemy paBHa paguanHas mepa yraa 120°

OTBert:

A15. Onpenenu 3HaYCHUE BLIp&)KeHH;I:Zsin% - cos(—2m) — 3 cos?(—m) + 3,5 sin0

OT1BeT:

Yacrts 2 (¢ pa3sBéPHYTHIM OTBETOM)

ﬂaHHble 3a0aHUs BLINOJHAIOMCS HA OMOEIbHOM AUCTE C yKasarnuem DOUO , HOMepa

bunema, Homepa 3a0aHUsL.

(1)x+1 S l
B1. (3 6aia) Pemm ciucreMy HEPaBEHCTB: { 2 4

4 > 1
4

Bb2. (3 6ama) Pemn ypaBHeHue rpadmdeckum metogom: 3¥ = 11 — x
B3. (3 6anna) Beruucnu a) cos a; 6) tg a; B) ctg a, ecnu sin @ = —1—53 u 3;” <a<?2m

b4. (2 6anna) Pemn ypaBnenue: 2 cos?x + 5cosx = 3

B5. (2 6amna) Yrpoctu Beipaxkenue: sin(a — ) — sin (g — oc) - sin(—p)

3.4 Kputepuu oOnieHKH 3HAHUI

Jlst mpoBeieHUsT IPOMEKYTOUHOM arrectanuu o yueonomy npeamery OVYIIL.0S
MareMatrka KaxaoMy oOyJaroIieMycst BbIIaéTcs Habopa KOHTPOJIbHBIX 3aIaHH.

[lepen HavasioM BBINOJHEHUS MHUCBMEHHOM  HSK3aMEHAIMOHHON  pabOTHI
MPENo/IaBaTeslb KOHTPOJIUPYET 3aMOTHEHUE JTUYHBIX JIAHHBIX 00YyJaronuxcs, 3HAaKOMUT

60



00y4aroIuXxcsi CO CTPYKTYPOM SK3aMEHAIIMOHHOW paboThl, C KPUTEPUSIMU OLIEHUBAHUS
€¢ pe3yJIbTaTOB.

OOyyaromuMcs TOSICHSIETCS, YTO 9K3aMEHAIMOHHAas padoTa COCTOUT U3 JABYX
qacTeil: 00s13aTeIbHOM U JOTOTHUTENbHOU. B 00s13aTeIbHYyI0 YacTh BKIIIOYEHBI 3aJaHUS
MUHUMAJIBHO 00S3aTEIbHOTO YPOBHS, a B JIOMOJHUTEIBHYIO YacTh — 0OJiee CIOXKHBIC.
Brimonunenue kaxaoro w3 3alaHuil oueHuBaercs B Oamax. KommuectBo OamnoB 3a
MEePBYIO YacTh — Mo 1 6arty 3a KaXk0€ MpaBUIIbHO BHIMOJIHEHHOE 3aanue, KoarmuecTBo
0a/I0B KOTOPOE MOXKHO TOJYYUTHh 32 MPABWIBHOE BBHIMOJIHEHHE 33/laHUN W3 BTOPOU
YacTH, MPOCTaBJIEHO B CKOOKAaX PSAIOM C €ro HomepoM. bambl, moigydeHHbIE 3a BCE
BBITIOJTHEHHBIE 33/IaHHS], CYMMUPYIOTCS.

[lIxana mepeBoga OaIJIOB B OTMETKU MO MATUOANIBHOM CHCTEME IOKa3bIBAET,
CKOJIbKO 0aioB HEOOXOJUMO HaOpaTh, YTOOBI MOJYUYUTh OTMETKY «3», «4» WUIH «5».
[IIkana ocTaércst OTKPBITOM ISl O0y4YarOIIMUXCA B TEYEHUE BCEro HK3aMEHa, OHU MOTYT
OpUEHTHUPOBAThCS HAa HEE B XOJA€ BBINOJHEHUS SK3aMEHAMOHHON paboOThI.
OOyyaromuecss MOTYT MPOCYUTATH MPH MOMOIIM IIKAJIbI, CKOJBKO M KAaKUE 3aJaHUs
HE0OXOIUMO BBITIOJIHUTD MPABUIIBLHO, YTOOBI MOMYUYUTh ONPENCTEHHYIO OTMETKY.

OOyuaroiuecs JODKHBI HAUYMHATH BBITIOJHEHHUE JK3aMEHAIIMOHHOW paboThI ¢
3a/iaHnii 00s3aTeNibHON yacTu. O0ydaromuiicss MO>KET HAUMHATh BBITIOJIHEHNE PAOOThI C
J000T0 3a7aHusl ¢ HY’KHBIM KOJIMYECTBOM OajulOB, YUUTHIBAs MPU 3TOM CTENEHb CBOEH
YBEPEHHOCTH B OTBETE.

B tabnue 7 npeacrapiieHa 1ikaia nepeBojia 0aaioB B OTMETKH MO MITHOALTEHON

CUCTEME.
Tabnuua 7
OTmeTka Yucuio 0a/110B,
Heo0XoAuMoe J1JIs1 MOJIy4eHUs OTMETKH
«2» (HEeyAOBJIETBOPUTENIHHO) Memnee 6
«3» (yIOBIIETBOPUTEIHHO) 6-8
«» (xopor1o) 9-10
«5» (OTIINYHO) Bbosnee 10
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4. YHEBHO-METOANYECKOE U UTHO®POPMALIMOHHOE OBECIIEYEHUE
YUYEBHOI'O IPEIMETA

OcHoBHas auTEparypa:

OJI.1. MaremaTtuka: anrebpa M Hayala MaTeMaTHUYECKOro aHaiuza. [eomerpus.
Anrebpa um Havama maTemMaTudeckoro anammsa. 10 — 11 kmaccel: 0a30BBIA U
yray6nennsiit ypoBau: yueouux/I. A. Anumos, FO.M. Komnsirun, M.B. TkaueBa [u ap.].-
10-e m3a., 10-e usnm., crep.- Mocksa: IIpocsemenne, 2022.- 463c.- ISBN 978-5-09-
087759-6.- Tekct HemoCcpeICTBEHHBIM.

OJI.2. Maremaruka: aiareOpa W Hayajga MaTEMaTHYECKOTO aHalu3a, TeOMETpPHs.
I'eomerpus. 10- 11 kmaccel: yue0. s oOmieoOpa3oBar. opraHu3anuii: 0a30BbIA U
yray6n. ypoBau/ JI.C. Atanacsn, B.®.byry3os, C.b. Kagomies [ u ap. ].- 9-e u3zn.-
Mocksa: Ilpocsemenue, 2021.- 287 c.- ISBN 978-5-09-078569-3.- Tekct
HETIOCPEACTBEHHBIM.

JlonoJIHUTeIbHAS JINTEpaTypa:

JUUL.1. boromonos, H. B. Anrebpa u Hauana aHaiu3a : yaeOHO€ mocoOue Jjisi CpeaHEro
npodeccuonanbHoro oopazosanusi / H. B. boromonoB. — Mocksa : HOpaiit, 2023. —
240 c. — (ITpodeccuonanvuoe oopazoBanue). — ISBN 978-5-534-09525-8. — Tekcr :
aNeKTpoHHbIt  //  OOpazoBarenbHas  minatdpopma  HOpaiir  [caiit]. ——
URL.: https://urait.ru/bcode/511954 (maTa obpamenus: 27.12.2024).

JUUL.2.  boromomnoB, H.B. I'eomerpusi: ydebHOe mocoOme ISl  CpPEaHETO
npodeccuonanbHoro oopazosanusi / H. B. boromonoB. — Mocksa : HOpaiit, 2023. —
108 ¢. — (ITpodeccronansuoe oopazoanue). — ISBN 978-5-534-09528-9. — Tekcr :
anekTpoHHbIt  //  OOpasoBatenbHass  miatdpopma  FOpailt  [caift]. —
URL.: https://urait.ru/bcode/511955 (mata obpamenus: 27.12.2024).

JIJ1.3. boromonos, H. B. Marematuka. 3amauu ¢ pemienussMu B 2 4. Yacts 1 : yaeOHoe

nocobue s cpenHero npodeccuoHanbHOro oopaszoBanus / H. B. boromonos. — 2-¢
u3a., uchp. u gon. — Mocksa : FOpaiir, 2023. — 439 ¢c. — (IlpodeccronanbHoe
obpaszoBanme). — ISBN 978-5-534-09108-3. — Tekcr : OneKTpOHHBIA  //
OGpazoBatenbHas matdopma FOpaiit [caiit]. —

URL.: https://urait.ru/bcode/512808 (nata odpamenus: 27.12.2024).
JIJL.4. boromonos, H. B. Maremartuka. 3agauu ¢ pemenusmu B 2 4. Yacts 2 : yueOHOE

rmocobue s cpenHero npodeccuoHanbHoro odpazopanus / H. B. boromonos. — 2-¢
u3a., uchp. u gon. — Mocksa : FOpaiir, 2023. — 320 ¢. — (IIpodeccronanbHoe
obpazoBanue). — ISBN 978-5-534-09135-9. — Tekcr : oIeKTpoHHBIH  //
OGpazoBatenbHas maTdopma FOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/512809 (nata odpamenus: 27.12.2024).
JUULS. boromounioB, H. B. Ilpaktuueckue 3aHsatug no maremarvke B 2 4. Yacte 1 :
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https://urait.ru/bcode/511955
https://urait.ru/bcode/512808
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ygeOHOe  mocobme I cpemHero  mpodeccroHalibHOTO  oOpa3oBaHus /
H. B. boromonoB. — 11-e wu3g., mepepadb. m non. — Mocksa : HOpaiit, 2023. —
326 c¢. — (IIpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-08799-4. — Teker :
anekTpoHHbit  //  OOpazoBarenbHas — mnatdopma  FOpaiir  [caift]. ——
URL.: https://urait.ru/index.php/bcode/512668 (mata oopamenus: 27.12.2024).

JUJL6. I'yces, B. A. T'eometpus : yuebHOE ocobue i cpeiHero npohecCuoHaIbLHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxos, A. A. IlpokodseB. — 2-e¢ u3f., ucrp. u
nom. — Mocksa : FOpaiit, 2023. — 280 ¢. — (IIpodeccnonanproe 00pa3zoBaHue). —
ISBN 978-5-534-08897-7. — Texcr : anekTpoHHbI // OOpa3oBaTenbHas miaTtdhopma
FOpaiit [caiit]. — URL.: https://urait.ru/bcode/517007 (nara odpamenus: 27.12.2024).

NudopmanuoHnbie pecypcbl HHTEPHET:
NP.1. SKnacc (yaklass.ru) (mara oOparmenus 27.12.2024).

HP.2. Poccuiickoe oOpazoBanue DeaepanbHbiid mopTai (WWW.edu.ru) (1ata odparmeHus
27.12.2024).

NP.3. HHpopmanMOHHBIE,  TPEHUPOBOYHBIE W  KOHTPOJBbHBIE  MaTepHUabl
(www.fcior.edu.ru) (mara ooparmenus 27.12.2024).

NP.4. Ludposoit ObOpazoBatenbubiii KonTenT (Www.educont.ru) (mata oOpamieHus
27.12.2024).

UP.5. OGpasoparenbhas miargopma FOPAMT (wWww.urait.ru) (mata obpamieHns
27.12.2024).
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