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COJEPKAHUE

OBILIASI XAPAKTEPMCTUKA PABOYEN ITPOI'PAMMBI YYEBHOM JUCLATIIVHBI
CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIIUIIINHBI
YCJIOBUS PEAJIU3ALIMN YUEBHOM JUCLIUITIMHBI

KOHTPOJIb 1 OLIEHKA PE3VJIPTATOB OCBOEHUS YUYEBHOU JIMCLIUTIIMHBI



1. OBIIASA XAPAKTEPUCTHUKA PABOYEW ITPOI'PAMMBI YYEBHOM
JUCHUIIVIMHBI (KYPCA) COO.01.04 MATEMATHUKA

1.1. MecTro aucuMmivHbl (Kypca) B CTPYKType OCHOBHOH mNpodeccHOHAIbHOI
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

Hucrumuaa (kype) C0OO0O.01.04 Marematnka BXOJUT B COCTaB JTUCHUILIAH (KYypCOB)
00111e00pa30BaTEIPHOrO Y4eOHOT0 UKIIA (B paMKax MOJYYSHHUS CPETHET0 00IIero oOpa3oBaHus)
B IIpefenax OCHOBHOW mIpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMMsbl, pa3pabOTaHHON B
cootBeTcTBUU ¢ DenepanbHbIM TOCYAApCTBEHHBIM OOpa30BaTENbHBIM CTAaHIAPTOM IO
CIIEIUATILHOCTH CpeHero npodeccuoHanbHoro oopazopanus 42.02.01 Pexnama n denepaibHbIM
rocy/1apcTBEHHBIM 00pa30BaTeNIbHBIM CTAaHIAPTOM CPEAHEro 001Iero oopa3oBaHusl.

YpoBeHb OCBOEHUS AUCIMILTUHBI (Kypca): yriIyOJIeHHbIH

1.2. Henu U muaHupyemble pe3y/ibTaTbl OCBOCHUS Y4eOHOM JUCHHUILIMHBI (Kypca),
OpHeHTAlus HA Oya1yIyI nNpodecCHOHAIBHYIO 1eATeJIbHOCTD:

[MpuoputeTHpIMH LensIMH  OOy4YeHUsT MaTeMaTHKe Ha YIIyOJIEHHOM YpPOBHE MPOJOJDKAIOT
OCTaBaThCA:

(hopMUpOBaHUE IEHTPATLHBIX MAaTEMATHYCCKUX TMOHATUH (YKMCIIO, BEIMYUHA, T€OMETPUYCCKas
¢urypa, TmepeMeHHas, BEPOATHOCTh, (YHKIUSA, TPOW3BOMHAS, WHTETPai), OOECIICUNBAIOIINX
HPEEeMCTBEHHOCTh M TIEPCIIEKTUBHOCTH MaTEMAaTHIECKOTO 00pa30BaHUsI 00YJaIOIINXCS;

noJiBeicHue 00ydaroluxcsi Ha JOCTYHHOM [UIi HHX YPOBHE K OCO3HAHHIO B3aWMOCBS3H
MAaTCMAaTHUKU U OKPYXKaromero Mupa, IOHMMaHUuI0 MaTEMAaTUKH KaK 4YaCTU 06111617[ KYJbTYpPhI HEJIOBCUCCTBA,

pa3BHTHE WHTEIUICKTYyalbHBIX W TBOPYECKHX CIOCOOHOCTEH 0Oyd4arommxcsi, ITO3HAaBaTEIbHOU
aKTHBHOCTH, UCCIIEJOBATEIbCKUX YMEHHI, KPUTUYHOCTH MBIIIJICHUS, MHTEpeca K U3YYEHHIO MaTeMaTHKH;

(bopmupoBaHue GYHKIIMOHATLHON MaTeMaTHYeCKOU IPaMOTHOCTH: pacro3HaBaTh
MAaTEMATUYCCKHUEC aCIICKThI B pC€aJIbHBIX KU3HCHHBIX CUTyalluaX ©W TIPU HIYUYCHHUU APYTHUX
y4eOHBIX TPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYJIHpOBaTh MX Ha S3bIKE
MaTeMaTHKH U CO31aBaTh MaTeMaTHYECKHUE MO/ICIH, TPUMEHSITh OCBOCHHBII MaTEMaTUUECKHH arapar st

peUICHUA TPAKTUKO-OPUCHTHUPOBAHHBIX 3a/1a4, MHTCPIPETUPOBATH U OLICHUBATH MMOJTYYCHHBIC PE3YJILTAThI.

1.2.1. B pe3ynpTaTe OCBOEHMsS y4eOHOH NHUCHUIUIMHBI (Kypca) 0O0y4aroIiuecs TOJIKHBI
OBJIAJIETh CIAEAYIOUIMMH JIUYHOCTHBIMM Pe3yJabTaTAMM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOU

IIPOrPaMMBIL:

B pe3ynbTarte u3yueHuns- MaTeMaTHKHU Ha yPOBHE CPEAHET0 00I11ero o0pa3oBaHus y 00y4aromerocs
OyzayT c(hOpMHPOBaHEI CIIEAYIOIINE TMYHOCTHBIE PE3YIbTaThI:

1) rpaxmaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTD TPAKAAHCKOW MO3HMIUKM O0yYaroIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUHCKOT0 OO0IIecTBa, MPEACTaBIEHHE O MaTeMaTHYeCKUX OCHOBaX (PyHKIMOHMPOBAHUS
Pa3INYHBIX CTPYKTYP, ABICHUI, IPOLEYp IPaXXIaHCKOTO 00IecTBa (BEIOOPHI, OIIPOCH! U APYToe), yMEHHE
B3aUMO/IEHCTBOBAThH C COUUAILHBIMA HHCTUTYTaMU B COOTBETCTBUH C MX (QYHKIHSIMHU U Ha3HAYCHHUEM;

2) NaTpPUOTHYECKOTO BOCITUTAHUS:

c(OPMHUPOBAHHOCTh POCCUHCKOW TPaKAAHCKOW WICHTHYHOCTH, YBKEHHUS K TMPONLIIOMY U
HACTOALIEMY pPOCCHUICKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHE K JOCTHXKEHUSIM pPOCCHMCKHUX
MaTEMAaTHKOB M POCCHHCKOM MaTeMaTHYeCKOM IIKOJIbI, MCIOJB30BAaHUE 3THX AOCTIKEHUN B JIPYrHX
HayKax, TEXHOJIOTHX, cepax SIKOHOMHUKH;

3) IyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:



OCO3HaHME IYXOBHBIX IIEHHOCTEH POCCHHCKOrO Hapoja, CGpOpPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HaHU, ITUYECKOTO MOBEICHHUS, CBSI3aHHOTO C MPAKTHYECKUM NMPUMEHEHHEM IOCTM)KEHUH HayKd H
JeSITEeIbHOCTHIO YIEHOT0, OCO3HAHHE JIMYHOTO BKIIA/Ia B TOCTPOEHHUE YCTOHYUBOTO OYAYILETO;

4) SCTETHYECKOTO BOCITUTAHUS:

JCTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYasl SCTETUKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aa4, pELICHUH, pacCcyKACHNH, BOCOPUUMYUBOCTh K MATEMATUIECKUM aCIIEKTaM Pa3IMIHBIX
BUJIOB HCKYCCTBA;

5) dusnyecKoro BOCIUTaAHUS:

c(OpMHUPOBAHHOCTh yYMEHHS IPHUMEHITh MaTeMaTH4ecKue 3HAHUS B HMHTEpecax 3J0pPOBOr0 U
Oe3omacHOro o0pasa XM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[0POBBIO (30POBOE MHTaHHE,
cOaJaHCUPOBAHHBIA PEXUM 3aHATHM M OTHABIXa, peryjsapHas (U3MUecKas aKTUBHOCTH), (uzndeckoe
COBEPILEHCTBOBAHUE IIPU 3aHITUSAX CIOPTUBHO- 030POBUTEIBHOM JESITENbHOCTHIO;

6) TpPyAOBOTO BOCITUTAHHUS:

TOTOBHOCTH K TpPYyIy, OCO3HaHHWE LEHHOCTH TPYAONIIOOMS, HHTEpPEC K pasauyHbIM chepam
npodecCHOHANBLHON AEATELHOCTH, CBSI3aHHBIM C MATEMAaTHKOW U €€ TPUIIOKCHUSAMH, YMEHUE COBEPIIATh
OCO3HaHHBIA BEIOOp Oymymieil mpodeccnd W peann3OBHIBAaTh COOCTBEHHBIE IKU3HEHHBIE TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHUECKOMY OOpa30BaHHIO M CaMOOOPa30BaHMIO HA MPOTKEHUU
Bcel JKM3HHU, TOTOBHOCTHL K AKTUBHOMY YYaCTHIO B PCHICHUU IMPAKTUYCCKUX 3aJaqd MaTeMaTUYeCKOMN
HaNpaBJICHHOCTH;

7) 3KOJIOTHYECKOro BOCIIUTAHUS:

c(OpMHUPOBAHHOCTD FKOJIOTHUYECKON KYJIbTYPbI, IOHUMaHNUE BIMSHUS COLUATIBHO- SKOHOMHUYECKUX
MPOIIECCOB HA COCTOSIHAE NPUPOJHOW M COLMAIBHOW Cpellbl, OCO3HAHHWE TIJIOOAIBLHOIO XapakTepa
OKOJIOTHYECKUX HpO6HeM, OpHCHTAalMA Ha MPUMCHCHUC MATEMATUYCCKUX 3HAHUN IJid pCUICHHA 3a1a4 B
001acTH OKpYXaroLeH cpenbl, MIAHUPOBAHKUE MOCTYIKOB M OLIEHKH UX BO3MOKHBIX IOCJICACTBUI AJIS
OKpY>KaroIlel Cpenpl;

8) IEHHOCTH HAYYHOTO IMO3HAHUS:

c(OPMHUPOBAHHOCTb MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS
HayKd W OOIIECTBEHHOW IPAKTHKM, NOHUMAaHUE MaTeMaTU4eCKOH HayKH Kak cgepbl 4YeIOBEYECKOMH
JESITeIbHOCTH, ATANOB €€ Pa3BUTHS M 3HAUUMOCTH JJISl Pa3BUTUS LIUMBWIM3ALHMM, OBJIAJCHUE S3BIKOM
MaTeMaTHKH U MaTeMaTHYeCKOMN Ky.]'[BTypOfI KaK Cp€ACTBOM IIO3HAHUA MHUPA, TOTOBHOCTb OCYHICCTBJIATH

IMPOCKTHYIO U UCCIICA0BATCIILCKYIO ACATCIbHOCTD MHANBUAYAJIbHO U B I'PYIIIIC.

1.2.2. B pe3ynbTare OCBOCHHs y4eOHOW IMCHUUIUIMHBI (Kypca) oOydyaromuecs: JOJIKHbBI
OBJIAJIETh  CICAYIOUIMMH  METANPEAMETHBIMH _ Pe3yJbTATAMH  OCBOEHUS  OCHOBHOM

00pa3oBaTeNbHONW MPOrPaMMBl, B T.4U.:

Pezynamusnvie ynusepcanvhuvle yuebnvie oeticmeusi:

VY oOyuatomerocss OyayT cQOpMHpPOBaHBI YMEHHMsS CaMOOpPTraHU3alMM Kak YacThb
PETyJISTUBHBIX YHUBEPCAJIbHBIX YUEOHBIX JACHCTBHIA:

COCTaBJIATh IUIAH, AITOPUTM pEIIEHUs 3a7ayd, BbIOMpATh CIOCO0 pEUIeHHs C Y4ETOM
UMEIOIMXCS PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelIeHuH ¢ y4€TOM HOBOW MHpOpPMAaLIUH.

VY oGyuaromerocst 6yayT cOpMHPOBaHBI YMEHHS CAMOKOHTPOJIS KaK YaCTh PETYIISTUBHBIX
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBUIL:

BJIaJIeTh HaBbIKaMM MTO3HABATEIbHOMN peduieKCuu Kak 0CO3HAHMS COBEPILAEMBIX IEHCTBUN
U MBICIUTENBHBIX IPOIECCOB, WX PpE3yJIbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiECcCa U pe3ynbTaTa peleHUs MaTeMaTUIeCKON 3a1a4y;



MpeIBUIIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTHh IpPU pPEUICHHH 3aJa4yd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX, HAWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa €M M YCIOBUSAM, OOBSACHATH NPUUYHHBI
JOCTHKEHUS UM HEIOCTHIKEHUS PEe3yIbTaTOB JESATEIbHOCTH, HAXOAUTh OMIMOKY, TaBaTh OLICHKY
NPUOOPETEHHOMY OIIBITY.

VY oOyuaromierocst OyayT copMUPOBaHbl YMEHUSI COBMECTHOM JIeATEIbHOCTH:

MMOHUMATh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHONW M UHIUBUAYAIbHON pabOThI MpU
pelieHnr y4eOHbIX 3a/Jay, MPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBATH
OpraHMU3aII0 COBMECTHOW paboThl, pachpenensaTh BUAbI paboT, AOroBapuBaThCs, 00CYXIaTh
MIPOLIECC U PE3YNIbTAT paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBATh B TPYMIOBBIX (hopmax paboThl (00CYkaeHHS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBD» U HHBIE), BBIIIOJIHSATH CBOIO YaCTh Pa0OThI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMU
YJIeHaMH KOMaH/[Ibl, OLIEHUBATh KAayeCTBO CBOETO BKJIaJa B OOLIMN MPOAYKT MO KPHUTEPHUSIM,
c(hOpMyIIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

Ilo3nasamenvHule yHugepcaivhvie yueOHvle Oeticmeus.

VY obyuvaromerocs OyayT chOpMUPOBaHBI CIIEAyIOIIe 0a30BhIe JTOTHUECKHE NEHCTBHS KaK 4acTh
MO3HABATEIBHBIX YHUBEPCATBLHBIX YUEOHBIX JEHCTBUIA:

BBIABIIATE U XapaKTCPHU30BATh CYHICCTBEHHBLIC IMPU3HAKKU MATEMAaTUUYCCKUX O6’I:-CKTOB, HOHHTHﬁ,
OTHOIICHHUI MEXIy MOHITHAMH, (HOPMYIUPOBATH OMPE/EICHNUS IOHATHIA, YCTAHABIMBATE CYIICCTBEHHBIN
MPHU3HAK KIACCU(DUKAIIMI, OCHOBAHUS sl OOOOIICHHS M CPAaBHEHUSI, KPUTEPHHU [IPOBOIMMOTO aHAJIN3a;

BOCIIPHHUMATH, (OPMYJIMPOBaTh ¥ TPeoOpa3oBHIBATh CYKACHUS: YTBEPAHUTENbHBIE U
OTpULATCIbHBIC, CAMHUYHBIC, YACTHBIC U O6H.[I/IC, YCJIOBHBIC,

BBUSIBJISAITH MaTEeMaTHIECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U POTUBOPEYHSI B (pAKTaX, TaHHBIX,
HaOJMIOICHUSIX ¥ YTBEPIKICHHSX, MpeIIararb KPUTEPHH IS BBISBICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYMIL;

ACjIaTb BBIBOJAbI C HUCHOJIB30BAHUEM 3aKOHOB JIOTUMKH, ACAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUCHHI, yMO3aKIIIOUCHHUI 110 aHATIOTHHL

[POBOJMTH CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPHKACHHWH (TpsAMBIE W OT
MPOTHBHOTO), BBICTPaWBATh ApTyMEHTAIMIO, MPHBOAUTH NPUMEPHl U KOHTPIPHUMEPHI, O0OOCHOBBIBATDH
COOCTBEHHBIE CYXJICHHUS U BHIBOJIBI;

BBIOMpATh CrOCOG pereHust y4eOHOW 3a1aun (CPaBHUBATh HECKOIBKO BApPHAHTOB PEIIECHHS,
BBIOHPATh HAHOOJIEe TTOXO/ISIINI C YIETOM CAMOCTOSTEIIHHO BBIICIICHHBIX KPHUTEPHUEB).

V obyuaromierocst 6yayT cOpMHpOBaHBI Ciieyromne 6a30BbIe HCCISI0BATEILCKIE IEHCTBUS KaK
4YacTh TIO3HABATEIBHBIX YHHUBEPCATIbHBIX YUeOHBIX JICHCTBUN:

HCIIONIb30BaTh BOMPOCHI KaK WCCIENOBATEIbCKMI WHCTPYMEHT MO3HAHUS, (OPMYIIUPOBATH
BOIPOCHI, (PHKCHPYIOIKE MPOTHBOPEYHE, MPOOIIeMy, YCTaHABIMBATH HCKOMOE U JJaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO ITO3UIIUI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITEIIBHO CIIAHMPOBAHHBINA 3KCIIEPUMEHT, MCCIIEA0BAHKUE 110 YCTAHOBJICHUIO
OCOOCHHOCTE! MaTeMaTH4eCKOr0 OOBEKTa, SIBICHUS, IPOIECCA, BBISBICHUIO 3aBHCHMOCTEH MEK/IY
00BEKTaMH, SIBICHUSIMH, TIPOLIECCAMU;

CaMOCTOSATENBHO (POPMYIHPOBATH OOOOIICHUSI W BBIBOJABI TI0 pPE3yJbTaTaM IPOBEAEHHOTO
HAOJIOJICHUSI, WCCIICJOBAHUS, OIEHMBATh JIOCTOBEPHOCTH IMOJNYYEHHBIX DE3YJILTATOB, BBIBOJOB H
0000111eHHI;

[POTHO3UPOBATh BO3MOJKHOE Pa3BHTHE IMPOIIECCA, a TAKKE BBIABUTATH MPEAMOIOKCHHUS O €ro
Pa3BUTUHN B HOBBIX YCJIOBUAX.



VY oOyuaromerocsi OyayT copMHpOBaHBl yMEHHs paboTarh ¢ MH(OpManueld Kak 4acTb
MO3HABATEILHBIX YHUBEPCATBLHBIX YUCOHBIX JCHCTBUIA:

BBISBJISITH Ie(OUIINTHI HHPOPMAIIUH, JAHHBIX, HEOOXOMMBIX JIJISl OTBETA Ha BOIIPOC U IS PEIICHUS
3aJ1a4u;

BBIOMpPATh MHOOPMAIIHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATU3UPOBATh, CHCTEMATU3UPOBATh
Y MHTEPIPETUPOBATH HH()OPMAITUIO PA3JIMYHBIX BUIOB U (hOPM MPEACTABICHHUS,

CTPYKTYPHPOBaTh WH(MOPMAIUIO, MPEACTaBIATh €€ B pa3iMuHBIX (OopMax, HILTIOCTPUPOBATH
rpaduIecKy;

OLICHMBAThH HAJIEKHOCTH HHPOPMAIIUH IO CAMOCTOSTEIBHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

Kommynuxamusnule ynugepcanvhvie yuedOHvle 0elicmeus:

Y oOyuatonierocst OynyT copMHpOBaHBI yMEHHsS OOIICHHS KaK YacTh KOMMYHUKATHBHBIX
YHUBEPCAITBHBIX yUEOHBIX JCHCTBUN:

BOCIIPHHUAMATD ¥ ()OPMYJIUPOBATH CYXKJCHHUS B COOTBETCTBHUH C YCIOBHIMHU U TICISIMH OOIICHHUS,
SICHO, TOYHO, TPAaMOTHO BBIP2YKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh
IMMOACHCHUA 110 X0y pCUICHHUA 3aja4, KOMMCHTUPOBATH HOHy‘IeHHBIﬁ Ppe3yIbTAaT,

B X0/ie 00CYKJICHHSI 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIIaeMOl TEMBI, TPOOIIEMBI, peraeMon
3a]aud, BBICKa3bIBaTh WJICH, HAIICJICHHbIC HA TIOUCK PEIICHUS, COIMOCTABIATh CBOU CYXKICHHS C
CYXJICHUSIMH IPYTHX YYACTHUKOB JMAJIOra, OOHAPYKUBATh PAa3IUUUE U CXOJICTBO MO3MIIUH, B KOPPEKTHON
dhopMe popMyITHUPOBATh Pa3HOTIIACHS, CBOU BO3PAIKECHIS,

NpeaACTaBJIATL PE3YJIbTaTbhl PCIICHHA 3aJadd, OSKCIICPHUMCHTA, HUCCJIICA0BaHUsI, IIPOCKTAa,
CaMOCTOSITETIHHO BBIOMPATh (OPMAT BBICTYIUICHHS C Y4YETOM 3alad NPE3CHTAMH U OCOOCHHOCTEH
ayJIUTOPHUH.

1.2.3. B pe3ynbrare ocBOCHHUsI y4eOHOW IMCHMIUIMHBI (Kypca) OOydarommecs: JOJIKHBI

OBJIAJICTh CICAYIONIMMH NPEAMETHBIMH Pe3VabTATAMM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOU
[IPOTPaMMBI:

[IpenmerHble pe3yabTaThl OCBOCHUS (eaepalbHOl paboyeld mporpaMMmbl MO MaTeMaTHKe
MPEJICTABJICHBI TI0 T0J]aM O0YYEHHS B paMKax OTJENbHBIX YIeOHBIX KypCOB B COOTBETCTBYIOLIHMX pa3jieiax
HACTOSIIIEH MPOrpaMMBl.

K xonIy 00y4yenus B 1 momyroauu o0y4aromnics MoIyduT CIeIyIoNIne IpeIMETHEIE Pe3yIbTaThl
M0 OTACIbHBIM TeMaM (eepanbHOl pabouell mporpamMmbl ydeOHOrO Kypca «Aazedpa u Hauana
MAMEMAMUUECKO20 AHATUZA):

Hucna v BBIYUCIICHUSA:

CBOOOJIHO OTIEPUPOBATh MOHATHAMH: PANIMOHAIFHOE YUCIIO, OECKOHEYHAS TIEPUOIIYEcKast Ipo0b,
MIPOLIEHTHI, MPPAIlMOHATIBHOE YHCIIO, MHOXKECTBAa PAIlMOHAIBHBIX W JEHCTBUTENBHBIX YHUCEN, MOJIYJb
JEHUCTBUTEIILHOIO YHCIIA;

MIPUMEHSATH APOOU U TIPOIICHTHI IS PEIIeHHs MPUKIIAAHBIX 3a71a9 U3 Pa3IMYHBIX OTpaciei 3HaHUI
U pealIbHOM KU3HU;

MPUMEHSTH MPUOIKEHHBIE BHIYHUCIICHUS, IPABUIIA OKPYIJICHUS, IPUKHUIIKY U OIICHKY pe3yibTara
BBIYHCIICHHI;

CBOOOJIHO ONIEPHPOBATH MOHITHUEM: CTEIIEHb C IIEJIBIM NIOKa3aTesIeM, UCTIONb30BaTh MOIXOASIYI0
¢dopMy 3anucH 1eHCTBUTENBHBIX YHCEN IS PELICHUS IPAKTHYECKUX 3a]1a4 U [IPEICTABICHUS JaHHBIX;

cBOOO/IHO OTIEPHPOBATH OHATHEM: ApUPMETHUECKNI KOPEHb HATypPaAIbHOM CTENCHH;

CBOOOJIHO ONEpPHpOBaTh TOHSATHEM: CTENEeHb C paloOHAIBHBIM TOKa3arelieM; CBOOOIHO
OIIEepHUPOBATH MOHATHAMH: JIOTapU(M YUCIia, JeCATUUHBIE U HATYPaIbHBIC JIOrapu(Mbl;

CBOOOJIHO ONIEpUPOBATH OHATHSIMU: CHHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO apryMEHTa;

OTIEpUPOBATH MOHATHIMHU: APKCUHYC, apKKOCHHYC ¥ apKTaHT€HCYHCIOBOTO apTyMEHTa.



YpaBHEHNA U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH TMOHATUSIMH: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIC
YpaBHEHUS 1 ypaBHEHUS-CIIEICTBHS, PABHOCHUIIbHBIC HEPABEHCTBA;

NPUMEHSATH Pa3INYHbIC METOJIBI PEIICHUS PAMOHATBHBIX M APOOHO-PAIIMOHANBHBIX YPAaBHEHUMH,
NPUMEHSTH METO MHTEPBAJIOB /ISl PEIICHHS] HEPABEHCTB;

CBOOOJHO OIEpUPOBATh MOHATHSIMU: MHOTOWICH OT OJHOW MEpPEeMEHHOM, MHOTOYJICH C LEIbIMU
ko3 puLmeHTaMH, KOPHH MHOTOWICHA, IPUMEHATh JIeIeHUe MHOTOWICHa Ha MHOTOYIIEH C OCTaTKOM,
teopemy besy u Teopemy Buera i perienus 3aaay;

CBOOOTHO ONEpPHPOBATh MOHATHAMH: CHCTEMa JIMHEHHBIX ypaBHEHHWH, MaTpHIA, ONPEACITUTEIb
MaTpUIbl 2 X 2 M €ro TeOMETPHYECKHH CMBICI, WCIONB30BaTh CBOWCTBA OMpelNeNuTens 2 X 2 i
BBIYUCIICHHSI €TO 3HAYCHHS, MPUMEHSITH OMpPENeTUTENN AJIS PEICHUs] CUCTEMbl JIMHEHHBIX YpaBHEHHH,
MOJEIHMPOBATh pPEAIbHBIE CUTYallMH C IIOMONIbIO CHCTEMBl JIMHEWHBIX YpaBHEHHH, HCCIIENI0BATh
HIOCTPOSHHBIE MOJIEIH C TIOMOIIIBIO MATPHII M ONPEICITUTENEH, HHTEPIIPETHPOBATH IOTyYSHHBIH pe3yIbTaT;

WCTIONB30BaTh CBOMCTBA JEWCTBUI C KOPHIMU s TPeoOpa3oBaHMsl BIPAKEHUH;

BBHITOJIHATH MPE0OpPa30BaHUs YUCIOBBIX BBIPRKCHUH, COAEPKALINX CTENEHH C PaldOHaTbHBIM
HOKa3aTeseM;

UCIIONH30BATh CBOICTBA JIOrapu(MOB IS TPeoOpa30BaHMs JIOTapH(YMIYECKUX BHIPAKECHH;

CBOOOJHO OMNEpUPOBATh TMOHATHUSAMH: HPpalMOHATbHBIC, TIOKa3aTeIbHBIC U JIOTapUPMHYECKHE
YpaBHEHUS, HAXOJIUTh UX PEIICHHUS C IOMOIIHI0 PABHOCUIIBHBIX MEPEXOI0B I OCYIICCTBIISS IPOBEPKY
KOpHEH;

NPUMEHSTH OCHOBHEIE TPUTOHOMETPHUYECKUE bopmyIbI Ut npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKCHH;

CBOOOJIHO OTIEPHPOBATH MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE, IPUMEHITh HEOOXOAUMBbIC
(GOopMyIIBI IS pelIeHsI OCHOBHBIX TUIIOB TPUTOHOMETPUUCCKHUX yPaBHEHHUH;

MOJICTIMPOBATh peabHbIE CUTYALH Ha S3bIKE alreOpbl, COCTABIISATH BRIPAKEHHUS,

ypaBHEHHUS, HEPAaBEHCTBA [0 YCIOBUIO 3aJayd, WCCIEAOBaTh MOCTPOCHHBIE MOJEIH C
WCIIOJIb30BaHHEM arnapaTa aireOpsbl.

®Oyskuun U rpaduku:

CBOOOJTHO OTEpHUPOBATH MOHATUAMHU: (PyHKIHS, CIIOCOOBI 3aaHus (GYHKIMU, B3AUMHO OOpaTHbBIE
GyHKIUHM, KOMIO3UIUs (QYHKIUHA, Tpaduk (YHKIWHU, BBHIIOIHATH JIIEMEHTapHBbIE MPeoOpa3oBaHUs
rpaduKoB QYyHKIIHNI;

CBOOOJIHO OIIEpUPOBATH MOHATHSIMHU: O0JIACTH ONPEICTICHUS] 1 MHOYKECTBO 3HAUE€HHH (DYHKITHH,
HyJU (QYHKIUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO ONIEPUPOBATH MOHATHSIMU: YETHBIE W HEUETHBIE (PYHKIHMH, MEpHOANYEcKUe (YHKIUH,
MPOMEXYTKH MOHOTOHHOCTH ()YHKIIMU, MAKCUMYMbI 1 MUHUMYMBI YHKIHH, HAUOOJIbIIIee 1 HANMEHBIIIee
3HaueHHE (PYHKIUH HAa IPOMEKYTKE;

CBOOOJTHO ONIEPHPOBATH HOHATUSMU: CTETIEHHAs! (QYHKIUS C HATYPAIBHBIM M IEIIBIM ITOKa3aTeleM,
rpad¥K cTerieHHOW (QYHKIIMH C HATYPAIbHBIM U IIEJIBbIM ITOKa3aTeleM, TpapuK KOpHS Nn-off CTENeHU Kak
(GyHKIIMM 0OpaTHOM CTENeHH C HaTypalbHBIM MOKa3aTeIeM;

OTIEpPHUPOBATh MOHATUSIMM: JHHEHHAsA, KBaApaTHYHAs U JPOOHO-TMHEHHAs (DYHKIMHU, BBIIOIHATH
3JIEMEHTapHOE UCCIIEJOBAHUE U IIOCTPOEHUE UX TPadUKOB;

CBOOOJTHO OIEpUPOBATh MOHSATHSIMU: NIOKa3aTeNbHas U Jorapudmudeckas QyHKINHU, UX CBOMCTBA
U rpadyKu, HCTIONB30BaTh UX TPaQUKH ISl pEIICHNs yPaBHEHUIA;

CBOOOJHO ONEPHUPOBATH IMOHITUSMH: TPUTOHOMETPHUYECKAs OKPY)KHOCTb, OIpEIeTICHHE
TPUTOHOMETPUUECKUX (PYHKLHUI YHCIOBOTO apryMeHTa;



HCIIOJb30BaTh TIpabukd (QYHKUUMH Ui HMCCICIOBaHMS IMPOLIECCOB U 3aBHCUMOCTEH IPH
pelIeHnY 33134 U3 IPYruX YYeOHBIX IPEAMETOB U PEalTbHOM )KU3HH, BRIPAXKATh (HOPMYJIaMH 3aBUCHMOCTH
MEXy BEeTUYNHAMUY;

Hagana MmaTeMaTudecKkoro aHaiamza:

CBOOOJTHO OIIEPUPOBATH IOHATHSAMH: apu(DMETHUECKass M TEeOMETPHUYECKas IIPOTPECcCHs,
OCCKOHEYHO yOBIBAOINAsI TEOMETPUYECKAsl POTPECCHsl, TNHEHHBIN 1 SKCIIOHCHIIMAIBHBIN pocT, (hopMyia
CJIOKHBIX MPOILICHTOB, UMETh NPECTABICHUE O KOHCTAHTE;

HCTOJIb30BaTh MPOTPECCUM JIJI PELIEHUS pealibHbIX 3aJ/layu MPUKIIAIHOIO XapaKTepa;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMU: MOCJIEJOBATEIIFHOCTD, CIIOCOOBI 3aJlaHUs
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE U OrPAHUYEHHBIE TOCJIEIOBATEIBHOCTH, IOHMMATh OCHOBBI
3apOXKIACHHUSA MATEMAaTUYCCKOTO aHAJIN3a KaK aHAIHM3a OECKOHEYHO MaJIbIX;

cBOOO/IHO OTIEpHUPOBATh MOHATUSMHU:  HENpEephIBHBIE (YHKIMH, TOYKH pa3pbiBa rpadmuxa
(yHKIIMH, aCHMIITOTHI Tpaduka (QyHKIIHH;

CBOOOJ/IHO OMEPUPOBATH TOHATHEM: (PYHKIMS, HENPEpPhIBHAS HAa OTPE3Ke, NMPUMCHSTH CBOMCTBA
HENPEPBIBHBIX (DYHKIIMH JUI PELIICHU 3a/1a4;

CBOOO/HO OTIEpUPOBATh MOHITHAMU: TIepBas M BTOpas MPOW3BOAHBIC (YHKIIMU, KacaTelabHas K
rpaduky GyHKIHH;

BBIYUCIISATH MPOU3BOHBIC CYMMBI, IIPOU3BEICHHUS, YaCTHOTO M KOMITO3UIUH IBYX (DYHKIIUH, 3HAThH
MIPOU3BOHBIC 3JICMCHTAPHBIX (DYHKITHIA;

WCTIONIb30BaTh TEOMETPHUECKUHN 1 (PU3MUECKUI CMBICI IPOU3BOIHOM [Tl pelIeHus 3a1a4.

MHoecTBa U JIOTHKa:

CBOOOJIHO OTIEPUPOBATH OHATUSIMH: MHOKECTBO, OTICpaIlMK HaJl MHOXKECTBAMU;

HCIIONIH30BaTh TEOPETUKO-MHOXKECTBCHHBIN ammapaT Ijs OMHCAHHUS pPEalbHBIX MPOIECCOB H
SIBIICHUH, TIPH PEIICHUH 33/1a4 U3 IPYTUX YIEOHBIX PEAMETOB;

CBOOO/IHO OTIEpUPOBATh MOHATHSIMU: ONpEeNIieHHe, TeopeMa, ypaBHEHUe- CIEACTBHE, CBOHCTBO
MaTeMaTHYeCKOro 00bEKTa, TOKa3aTeIbCTBO, PABHOCHIILHBIC YPAaBHEHHS U HEPABCHCTBA.

K koHIly 00y4eHHs BO 2-M MOJYrOAMHM OOYYAIOIIUHACS TMOJIYYHT CICAYIOIIUE MPEIMETHBIC
pe3ynbTaThl MO OTIENBHBIM TeMaM QeaepalibHONi pabodeil mporpaMMbl yueOHOTo Kypca «Anrebpa u
HadJaia MaTeMaTHYCCKOTO aHAIN3ay:

Yucia 1 BBIYUCIICHUS:

CBOOOJIHO ONEPUPOBATh MOHATHAMM: HaTypajdbHOE U IEJ0€ YMCII0, MHOKECTBA HATYPAJIbHBIX U
LEJIBIX YUCEIN, UCIOIb30BaTh NpU3HAKU AenumocTd Henbix uncena, HOJ n HOK HaTypanbHBIX uncen A
pelieHus 3a1a4, IpUMEHITh alroput™ EBkinna;

CBOOOJIHO OIEPHPOBATh IMOHATHEM OCTAaTKa IO MOJYJIIO, 3alKUChIBATh HATypalibHbIC YUCIA B
Pa3TUYHBIX TTO3UITMOHHBIX CHCTEMAaX CUHCIICHUS;

CBOOOJ/IHO OTEPHUPOBATh MOHATUSMHU: KOMILIEKCHOE YHCIO W MHOMXECTBO KOMIUIEKCHBIX YHCEN,
MPEJICTABIATh KOMIUIEKCHBIE YHUCIIa B anreOpanveckodl W TPUTOHOMETPHUYECKOW (opMe, BBITOIHATH
apuMeTUYECKUE OIepaIlii ¢ HUMH U N300pakaTh Ha KOOPMHATHOM IJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA!

CBOOOJ/IHO OIEPHPOBATh TMOHATHSIMH: HPPALNMOHAIBHBIC, MOKa3aTelbHbIE U JIOTapu(MUUCCKHE
HEPaBEHCTBA, HAXOJUTh UX PEIICHUS C IOMOIIBIO PABHOCUIIBHBIX EPEX0JIOB;

OCYITIECTBJIATh OTOOp KOpHEW TpH PEIICHHH TPUTOHOMETPUYIECKOTO YpaBHEHUS; CBOOOIHO
OTIEpPUPOBATH TOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSITh

He00X0IUMbIe (POPMYJIBI JJIsl PEIICHHUSI OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOJIHO ONEpUPOBaTh MOHATUSMU: CHUCTEMA W COBOKYITHOCTh YPaBHEHHWH W HEPaBEHCTB,
PaBHOCWIIHHBIE CHCTEMBI W CHCTEMBI-CICJCTBUS, HAXOJWUTh PEIICHHMS CHUCTEMBI M COBOKYITHOCTEH

paurOHaJIbHBIX, UPppallUOHAJIBHBIX, ITOKA3aTCIIbHBIX U .HOI“apI/I(bMI/IT-IeCKI/IX ypaBHeHI/Iﬁ 1 HEPABCHCTB,



pemiate  panMOHAJbHBIC,  HPPALMOHATbHBIC,  MOKa3aTenbHbIC,  JorapupmMuueckue
TPUTOHOMETPUUECKUE YPAaBHEHHUS U HEPABEHCTBA, COJACPIKALINE MOIYIHN U MTapaMeTPhI;

OPUMEHSTh Ipad)UuecKue METOIBl U pElIeHHS YpaBHEHHH W HEpaBEHCTB, a TaKKe 3agad C
napaMeTpamu;

MOJIETIMPOBATh PEANbHBIE CUTYallMH Ha S3bIKE anreOpbl, COCTABIATH BBIPAXKCHUS, YpaBHEHHS,
HEPaBEHCTBA U MX CHUCTEMBI IO YCIIOBHUIO 3aJ]aui, HCCIIEAOBATh MOCTPOCHHBIE MOJIENIN C UCTIOBb30BAHUEM
anmapara anreOpbl, HHTEPIPETHPOBATh MOJyYSHHBINH Pe3yIbTar.

OyHKINN U TpaduKu:

CTPOUTH Ipa¥Ki KOMITO3UIIMH (PYHKIUI C TOMOIIBIO 3JIEMEHTAPHOTO MCCIIEIOBAHNS M CBOMCTB
KOMITO3UIIMHY JABYX (YHKIUIA;

CTPOUTH TEOMETPHUECKIE 00pa3bl ypaBHEHUH M HEPABCHCTB Ha KOOPAUHATHON IIOCKOCTH;

CBOOOJIHO OIEpUPOBATH TMOHATHAMH: TPadUKH TPUTOHOMETPHUYECKUX (DYHKIUHA; MPUMEHATH
(GYHKIMU U1 MOZISTUPOBAHMS M UCCIIEIOBAHNUS PEAbHBIX IPOIECCOB.

Hauana maremarnyeckoro aHanmsa:

HCIIOJIB30BAaTh IPOU3BOAHYIO AJId UCCIICAOBAHUA (byHKHI/II/I Ha MOHOTOHHOCTb U 3KCTPEMYMEI;

HaXOIWUTh HAaHOOJIbIIIee U HaNMEHbIIIee 3HaAYeHUsI (DYHKIIMN HENPEPHIBHOM Ha OTPE3Ke;

UCIIONH30BATh MMPOM3BOIHYIO [Tl HAXOXKICHUS HAWITYYIIEeTO PEIICHHS B TPUKIIAIHBIX, B TOM YHCIIe
COLMAILHO-DKOHOMHYECKHUX, 3a/lauax, JUIsl OMpelielieHHss CKOPOCTH M YCKOPEHHs Mpoliecca, 3aJaHHOTO
(hopmyJioii nik rpaduKoMm;

CBOOOHO ONEpHPOBATh HOHATHSAMHU: TEPBOOOpasHas, OMPENeNEHHBI HHTErpaj, HaXOIHTh
nepBooOpa3HbIe AIEMEHTAPHBIX (PYHKINH M BRIYHCIATh HHTETpa 1o (hopmyire HetoTona-JleliOamIa;

HAXOJUTh IUIOIA/N TUIOCKUX QUTYD ¥ 0OBEMBI TEJ C TOMOIIBIO0 HHTETpaa;

UMEThb TMpPEJCTABICHHE O MAaTeMaTUYEeCKOM MOJCIUPOBAaHMM HA TPUMEpPE COCTABIICHUS
nmud hepeHInanbHBIX ypaBHEHHUI;

pemiate TNpUKIAJHbIE 33/1a4d, B TOM 4YHCJIE COIHAIBbHO-DKOHOMHUYECKOTO M (DHU3HMYECKOro
XapakTepa, CpeICTBAMH MaTeMaTH4eCcKOro aHaIu3a.

[IpenmerHble pe3ynbTaThl MO OTIEJIBHBIM TeMaM ydeOHoro kypca «Ileomempusy. K konmy 1
MOJYTOo/Msl O0YHaIOLIUICS HAyYUTCS:

CBOOOJTHO OTIEpUPOBATH OCHOBHBIMU ~ TOHSTHUSMH ~ CTEPEOMETPHHM TMPH  PEIISHHUH 33/1a4 U
MIPOBEJCHUH MAaTEMATUYECKUX PACCyKICHUM;

MPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX NPH PELICHUH T'€OMETPUUECKUX 33/1a4;

KJaccu(UIUPOBaTh B3aMMHOE PACHOJIOKEHHE MpPAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEN B TIPOCTPAHCTBE;

CBOOOJTHO OIIEPUPOBATH MOHATUSIMH, CBA3aHHBIMH C YTIaMU B IPOCTPAHCTBE: MEKAY NPSIMBIMHU B
MPOCTPAHCTBE, MEKAY NMPSIMOI U TIIOCKOCTHIO;

CBOOOJIHO ONEPUPOBATH MOHIATUSIMH, CBSI3aHHBIMU C MHOTOI'PaHHUKaMU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIE BH/Ibl MHOTOTPaHHHUKOB (IIPH3Ma, MMPaMU/Ia, IPSIMOYTOJIbHBIH
napajuienenunen, Kyo);

KJaccu(UIUpPOBaTh MHOTOIPaHHUKHM, BBIOWMpas OCHOBaHMS Uil Kiaccudukanuu;,; CBOOOIHO
OIEpUPOBATh MOHATHIMM, CBI3aHHBIMU C CEUEHUEM MHOTOTPAaHHHUKOB IIOCKOCTBIO;

BBITIOJTHSATH TTapaJUIEIbHOE, IICHTPATBHOE M OPTOTOHAILHOE MTPOSKTHPOBaHKE (PUTYD Ha IIOCKOCTH,
BBITIOJTHATH N300pakeHns (UTYp Ha TIOCKOCTH;

CTPOUTH CEYEHHUS] MHOTOIPAaHHUKOB Pa3lIWYHBIMH METOJAMH, BBIOJHATH (BBIHOCHBIE) IJIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y;

BBIYHCIISTH IJIOMIAIN IOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma, MUPAMHU/Ia), TEOMETPUIECKHX TET
C IpUMEHEHHEM (QOPMYIT;
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CBOOOJHO OIEpUPOBaTh MOHATUSIMHU: CUMMETPHUsS B INPOCTPAHCTBE, LIEHTP, OCb M ILIOCKOCTh
CUMMETPUH, LUEHTP, OCh U INIOCKOCTh CHMMETPHHU (GUTYPHI;

CBOOOJHO  OMNEpUPOBAaTh  MOHSATHAMH, COOTBETCTBYIOIIMMH  BEKTOpaM M KOOpAMWHATAM B
IIPOCTPAHCTBE;

BBINOJIHATH J€HCTBUS HaJl BEKTOPAMU;

pelaTh 3a1a4M Ha T0Ka3aTeIbCTBO MAaTEMaTHIECKUX OTHOIICHUH 1 HAX0KACHUE TE€OMETPUICCKUX
BEJIMYHH, TPUMEHSISI K3BECTHBIE METOABI IPU PELICHUH MaTeMaTHIECKUX 33/1a4 TIOBBILICHHOTO W BBICOKOTO
YPOBHS CJIOKHOCTH;

[IPUMEHSTh NPOCTEHIINE NPOrPaMMHBIE CPEICTBA U JIEKTPOHHO- KOMMYHUKAIIMOHHBIE CUCTEMBI
NIPY pelICHUH CTEPEOMETPHUYECCKHX 3a1a4;

W3BJICKaTh, IPEOOPa30OBBIBATh M MHTEPIPETUPOBATH  WHPOPMALHUIO O MPOCTPAHCTBEHHBIX
TreOMETPUUECKUX (PUIYpax, IPEACTAaBICHHYIO Ha YEPTEXaX U PUCYHKaX;

IIPUMEHSITH [T0JTyYeHHBIE 3HAHUS Ha IIPAKTHKE: CPAaBHUBATh U AHAJIU3UPOBATH PEAJIbHbBIC CUTYAINH,
NPUMEHATh U3y4YCHHBIC TMOHSATHS B MPOLECCE IMOWCKA pEIIeHHs MaTeMaTHUYeCKH c(OpMYIHMpPOBaHHON
HpO6HCMI)I, MOACIUPOBATE p€aIbHBIC CUTYAallU Ha SA3BIKEC TCOMETPUH, UCCIICA0BATH ITIOCTPOCHHBIC MOJCIIN
C HCIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHHA M TEopeM, almapara aareOphl, pelaTh MPaKTUYeCKue
3a[a4u, CBA3aHHbBIC C HAXOXKICHUEM IT'€OMETPUYECKUX BEJINYHH;

HUMETL NPCACTABIICHUA 06 OCHOBHBIX JTallaX pasBUTUA T'COMETPUU KakK COCTaBHOM 4YacTH
(byHaaMeHTa Pa3BUTHUS TEXHOJIOTHH.

K xoHIty 2 momyroans 00yqaronuiicss HayqauTcs:

CBOOOJHO ONEpPUPOBAaTH IOHATHAMH, CBSI3aHHBIMH C IMIMHOPUYECKOM, KOHMYECKOH U
chepruecKoi MOBEPXHOCTAMHU, OOBACHATH CIIOCOOBI TIOTYYCHUS;

OIIEpPUPOBATh TOHSITHSMH, CBSI3AHHBIMU C TEIaMHU BPALICHUS: LWIMHAPOM, KOHYycOM, cepor u
I1apoM;

pacrno3HaBath Telna BpamleHnus (IIITHHADP, KOHYC, chepa U map) U 0ObACHATH CIIOCOOBI MOTydeHUS
TeJ BpalICHUS;

KJ1accu(UIMPOBATh B3aUMHOE PACTIONOKEHHE Chephl U INIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JEMEHTOB MHOI'OIPDAaHHHUKOB M TeJl BpalleHHs, OOBEMBI M IUIOIIAAN
MOBEPXHOCTEH MHOTOTPaHHHUKOB U TEJ BPALICHUS, FT€OMETPUUECKHX TEJI C IPUMEHEHNEM (popMy;

CBO6OI[HO OINEpUpPOBATL IMOHATUAMHU, CBA3AHHBIMU C KOM6I/IHaHI/I$IMI/I TSI BpallCHUud U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BOIUCAHHBIN B chepy M OMHCaHHBIH 0KOJIO cdepsl, cdepa, BIUCaHHAS B
MHOTOT'PaHHHUK WJIH TEJIO BPALLCHHUS;

BBIYUCIISTH COOTHOILICHHS MEKAY IJIOLIASIMA IOBEPXHOCTEH 1 00BEMaMH MOTOOHBIX TeEl;

n300paxkatb M3ydaeMble (QUTYpbHI, BBHIMOJHATH (BBIHOCHBIE) TUIOCKHE YEpPTEXKH M3 PHCYHKOB
MPOCTHIX 00BEMHBIX QUTYpP: BHJ] CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUsI TNl BPAIICHUS;

W3BJIEKaTh, MHTEPIIPETUPOBATH U NPe0Opa30BbIBaTh HHPOPMALIUIO GUTypax, NPEACTABICHHYIO Ha
yepTekax O NPOCTPAHCTBEHHBIX FEOMETPHUUECKUX U PUCYHKAX;

CBOOOJTHO OTIEpPUPOBATH TIOHITHEM BEKTOP B MPOCTPAHCTBE;

BBITTOJIHATE OII€palliyi HaJl BEKTOpaMU,

3aJaBaTh INIOCKOCTh YPaBHEHUEM B IEKapPTOBOM CHCTEME KOOPAMHAT;

pemaTb reOMEeTPUYECKUE 3a/a4d Ha BBIUYMCICHHE YIJIOB MEXIY MPSIMBIMA U IUIOCKOCTSIMH,
BBIYUCJICHHEC paCCTOS[HI/Iﬁ OT TOYKH 0 IUIOCKOCTH, B LCJIOM, Ha MPUMEHCHUEC BEKTOPHO-KOOPANHATHOTO
METO/1a TIPU PEIICHHN;

CBOOOJIHO ONEpUPOBATH OHITHUSAMH, CBA3aHHBIMH C JABHKCHUEM B IIPOCTPAHCTBE, 3HATH CBOMCTBA
JIBIDKCHUI,
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BBIIIOJHATh M300pa)KCHHsST MHOTOTPAHHUKOM H TEJ BpAIlCHHS IPH IapajljIeibHOM IE€pPEeHOCe,
[EHTPATBHONH CUMMETPUH, 3CPKAITBHON CUMMETPUH, TPU MOBOPOTE BOKPYT MPSAMOMU, MPeoOpa3oBaHUS
MoA00uS;

CTPOUTh CEYCHHMS MHOTOTPAHHHUKOB W TEJ BpAIICHHS: CCYCHHMS LWIMHAPA (MapajieibHO H
MEPICHIUKYISPHO OCH), CEUCHHsI KOHYca (MapalieIbHOe OCHOBAHHUIO U MPOXOJAIIee Yepe3 BEpIIHHY),
CCYCHUS 11apa;

WCIIONIb30BaTh ~ METOZBI TOCTPOSHUS CEUCHUI: METOJ  CIIEJIOB, METOJ{ BHYTPCHHETO
MPOCKTHPOBAHMSI, METO]T TIEPEHOCA CEKYIIIeH TNIOCKOCTH;

JIOKa3bIBATh TEOMETPUICCKUE YTBEPIKICHHUS;

MPUMEHSATh TEOMETPHUYECKUE (DAKThI IS PEUICHHS CTEPEOMETPUUYCCKUX 3a]1a4, MPEATOIararoIIuX
HECKOJIBKO II1ar0B PEICHYsI, €CIIH YCIIOBYsSI IPUMEHEHHUS 3a/IaHbl B SBHOH M HEsIBHOU (opMme;

pelIaTh 3a1a4i Ha JOKA3aTeIbCTBO MAaTEMATHIECKUX OTHOIICHUH M HAX0XKICHHE T€OMETPHUUCCKUX
BEJIMYHH;

MPUMEHSATH MPOTPAMMHBIC CPEACTBA M 3JEKTPOHHO-KOMMYHUKAIITMOHHBIC CUCTEMBI TIPU PEIICHUU
CTEPEOMETPHYUCCKUX 3a/1a4;

MPUMEHSITh TOJIyYCHHbIC 3HAHWS HA MPAaKTHKE: CPaBHUBATh, AHAJIM3UPOBATH W OIICHUBATH
peanbHbIC CHTYAIlUH, TPUMEHSTh U3yUCHHBIC MOHSTHUS, TEOPEMbI, CBOMCTBA B MPOIECCE MOUCKA PEIICHHUS
MaTeMaTHyecku  c(opMyIHpOBaHHOH  MpPOOJIEMbI, MOJECIUPOBATH peajbHbIE CUTYallMd Ha SI3bIKE
TC€OMETPUH, UCCIIEAOBATh IIOCTPOSHHBIE MOJICIIH C UCIIOJb30BAHUEM IEOMETPHUSCKUX TIOHATUH U TEOPEM,
anmapara anreOpbl, peiaTh MIPaKTHYSCKHE 33]1a4H, CBI3aHHBIC C HAX0XKICHHEM T€OMETPUICCKHUX BEITUYNH;

UMETh TIPEJICTaBIeHUS 00 OCHOBHBIX JTanax pa3BUTHS TCOMETPHH KaK COCTABHOW YacCTH

(byHaaMeHTa Pa3BUTHUS TEXHOJIOTHA.

[IpenmerHble pe3ynbTaThl MO OTAENBHBIM TeMaM ydyeOHoro paszmena «Bepoammnocms u
cmamucmuxay. K xoniy 1 momyroaust o0y4Jaromuiicss HAyqIuTCs:

CBOOOJIHO OMEpUPOBATh MOHATHAMU: Tpad, TUIOCKHid Tpad, CBA3HBINA Tpad, MyTs B Tpade, 1ems,
UKL, IEPEBO, CTETIEHb BEPIIMHEI, AEPEBO CIYYaliHOT'O IKCTIEPHUMEHTA;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: CIy4alHBIH SKCIEPUMEHT (OmbIT), CIydaliHOE COOBITHE,
3JIEMEHTapHOE CIIydaiiHOe cOObITHE (3IEMEHTapHBINA UCXO0/1) CIIYYailHOTO OMbITA, HAXOIUTh BEPOSITHOCTH
COOBITHIA B OIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSMH;

HaXoJIUTh U (OPMYIHUPOBATH COOBITHS: TepeceueHue, 00beAMHEHHNE TAHHBIX COOBITHIA, cOOBITHE,
MPOTHBOIIOJIOKHOE JAHHOMY, HCIOJIBb30BaTh AUArpaMMel Diyiepa, KOOPAMHATHYIO OPSMYIO JUIS PEICHUS
3aj1a4, MOJIb30BaTECS (OPMYIION CIIOKEHHS BEPOSATHOCTEH IS BEPOATHOCTEW NBYX M TPEX CIIydalHBIX
COOBITHI;

OIEPUPOBATh MOHSATHSIMU: YCIOBHAs BEPOSTHOCTh, YMHOXXCHHE BEPOSTHOCTEH, HE3aBUCHMBIC
COOBITHS, AEPEBO CIyYaHHOTO SKCIEPHUMEHTa, HAXOAUTh BEPOSITHOCTH COOBITHI ¢ MOMOIIBIO MpaBHiIa
YMHOKEHHS, IepeBa CIy4ailiHOTO OIBITa, UCIIOJIb30BaTh (OPMYITy IOJIHOM BeposiTHOCTH, (hopmyry baiteca
NIPY PEIIeHUH 3aj1ad, ONPEesiTh He3aBUCUMOCTh COOBITHI MO (JOPMYJIE U MO0 OpPraHU3alluy CIIyYaifHOTO
IKCIEPUMEHTA,;

MPUMEHSTh HM3yYeHHbIE KOMOMHATOPHbIE (OPMYJIBI Ul MEPEUUCICHUS DIIEMEHTOB MHOXKECTB,
3JIEMEHTAPHBIX COOBITUI CITy4ailHOTO OMBITA, PELICHUs 3a7a4 10 TEOPHH BEPOSITHOCTE;

cBOOO/IHO OTIEPUPOBATH MOHATUSAMU: OMHAPHBIN CITy4aitHBIN ONBIT (MCIIBITAHHUE), YCIIEX U HEy/Aaua,
HEe3aBUCHUMBIC HCIIBITAHUS, CEPUS UCTIBITAHUM, HAXOJAUTh BEPOSITHOCTH COOBITHIA: B CEPUU UCTIBITAHUH JIO
NEpBOro ycmexa, B CEpUU HUCHBITaHUH BepHysiu, B OmbITE, CBA3aHHOM CO CIIy4alHBIM BBIOOPOM M3
KOHEYHOH COBOKYITHOCTH;
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CBOOOHO ONEpPHPOBATH IOHATHUAMM: CIydaiiHas BEIMYHMHA, paclpeleieHHe BEpOSTHOCTEH,
auarpamMma pacupenaerieHus, OuHapHas cllydyaifHas BeJIMYMHA, T'€OMETpPHYECKOe, OWHOMHAIBLHOE
pacrpeneneHue.

K xoHIty 2 momyroaust 00yqaroniuiicss HayqIuTcs:

OIIepHPOBATH MOHATHSIMH: COBMECTHOE PacIpe/ie]IeHUe ABYX CIyJYaiHbIX BEJIHMYHH, HCIIOJIB30BaTh
TaOJIMIy COBMECTHOTO paclpeesieHHs IBYX CIIyYailHbIX BEIMYHH JUTS BBIICTICHUS paclpeieICHuUs KaXK 101
BEJIMYMHBI, ONPeeTICHNs] He3aBUCUMOCTH CITyYaifHbIX BEJIMYHUH;

CBOOOIHO OIEPUPOBATH IOHATHEM MATEMaTHYeCKOTO OXHIAHUS CIydalHOW BEIMYUHEI
(pactipeseneHus), MPUMEHATh CBOMCTBAa MaTEMAaTHYECKOTO OXKUIAHMS MPU PELICHUH 3a/1ad, BBIYHCIATH
MaTeMaTH4YecKoe OKuAaHHe OWHOMHAIBLHOTO M T€OMETPUYECKOro pacipeeseHNH;

CBOOOJTHO OTIEPUPOBATh MOHATUAMHU: JUCTIEPCHUS, CTAHAAPTHOE OTKIIOHEHHE CITy4aiHON BEIMUMHBI,
NPUMEHSTH CBOHCTBA ANUCTICPCHH CITyJailiHOHN BEITMYHMHBI (pacTpeaeIeH s ) TP peIIeHNH 3a/1a4, BEIYUCIATh
JMCIEPCHIO M CTaHIapPTHOE OTKJIOHEHHE TeOMETPUIECKOT0 1 OMHOMHUAIBHOTO PACTIpEIeTICHUI;

BBIYUCIISITH BEIOOPOYHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE M OLIEHHBATH XapaKTEPUCTHKH
TeHEepaIbHOM COBOKYMHOCTH JAaHHBIX 110 BBIOOPOYHBIM XapakTepucTHKaM. OleHHBaTh BEPOATHOCTU
COOBITHII H  TPOBEPATh TNPOCTEHINNE CTATUCTHYECKWE THUIOTE3bl, MONB3YSICh HM3YYECHHBIMHU
pacnpeneneHUsIMH.

1.2.4. B pe3ynbrate OCBOCHUS YyYeOHOW JTUCIMILIMHBI OOydYaromIuecs JO0/DKHBI OBJIAACTh
CIIEeTyFOIIAMHU OOIIUMH U PO(eCcCHOHATFHBIMU KOMITETEHITSIMI:

OK 03. IlnanupoBaTh M peajM30BBIBATh COOCTBEHHOE NPO(ECCHOHANBHOE M JIMYHOCTHOE pa3BHUTHE,
NPEeINPHHAMATENBCKYIO JEATeIBHOCTh B MPOQECCHOHATIBHON cdepe, UCIOoNb30BaTh 3HAHUS 10 INPABOBOH H
(hMHAHCOBOM rPaMOTHOCTH B PA3JIMYHBIX KH3HEHHBIX CUTYAIUsX;

[IK 1.2. [IpoBoauTh aHaIN3 00BEMa PHIHKA.

OpueHTanus Ha Oyaynryro npoeCCHOHAIBHYIO ACSITEIBHOCTh 00ECIICUNBACTCS BEIOOPOM
TEM TEMAaTHYECKOro IUIaHa Kypca, BBIOOPOM METOJOB IMPENOJaBaHUS M OICHKH PE3YJIbTaTOB
OCBOCHHS KypcCa, BKIIOYAKOIIUX (OPMHUPOBAHUE M OILEHKY MPAKTHUYECKOTO OIbITa MPUMEHEHHS
3HAHUH W HaBBIKOB B YUYCOHBIX, YUCOHO-NIPOCKTHBIX U COLMAIBHO-TIPOCKTHBIX CHTYAIUIX
Oynyieit mpogeccuoHaNbHON ASSITENFHOCTH.

2. TEMATUYECKOE ILUIAHUPOBAHUE U COJEPXAHUE VYYEBHOM
TV CHUILIMHBI (KYPCA)

2.1. O0beM yueOHOI JMCHMIIMHBI (Kypca) U BUABI Y4e0HO# padoThI
2.1.1 O6bem y4eOHOM TUCHUIIMHBI H BBl y4e0HOH padoTsI (04HOI opma)

Bun yuebHoit paboThl KomnmnuaectBo yacos
O6beM yuebHOI paboTHI (BCETO) 232
O6bem yueOHOM paboOThl O0ydYalOIMMXCA BO B3aUMOJCUCTBUH C 232

npenoaBaTesieM (BCero)

B TOM YHCIJIC:

JIEKIUU 116
MPAKTUYECKHE 3aHITUS (CEeMHHAPBI, 1a00paTOPHBIE 3aHSTHS) 116
nabopaTopHbie pabOThI He npenycmotpeno
WNHauBHuyaIbHBIA TPOEKT He npenycmotrpen
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CamocrosiTenpHas pabota o0ydaronierocs (BCero) He npenycmotpeno

IIpoMexyTouHas aTTecTalus OK3aMeH

2.1.2. O0bem y4eOHOM AUCHHMILVINHBI U BUAbI Y4eOHOI padoThl (3a0uHas (popma)

Bun yuebno# paboThl KonunuecTBo uacoB
O0beM yueOHoOM paboThI (BCETO) 232
O0beM y4yeOHOU paboThl O0OydYaIOMUXCS BO B3aUMOJCHUCTBUU C 24

npenojiaBaresieM (BCero)

B TOM YHUCJIC:

JIEKIIAU 14
MPAKTUYECKHE 3aHITUS (CEeMUHAPBIL, Ta00paTOPHBIC 3aHSTHS) 10
nabopatopHbie pabOThI He npenycmotpeno
NunuBuyanbHbINA TPOEKT He npenycmotpen
CamocTosTenbHas pabota o0yyaromierocs (BCero) 208
[IpomexyTouHas aTTecTanus DK3aMeH

2.2. TemaTn4yecKuil IJIaH M coJep:KaHue Y4eOHOM IMCUMILTUHBI (Kypca)

C0O0.01.04 MaTemaTuka

HaunmenoBanue
pa3zesioB U TeM

Coaep:xkanue yueOHOro MaTepuasia, JjabopaTropHble padoThl M NPAKTHYECKHUE
3aHATHSA, CAMOCTOSATEbHAS padoTa 00y4yalomuXxcs, Kypcopasi padbora (IpoeKr),
AKTHBHbIE U HHTEPAKTUBHBbIE ()OPMBI 00YUEeHUSA

Pasnea 1. Anredpa u HayaIa MaTEeMATHYECKOI0 AaHAIU3A

Tema 1. Unciaa n
BbIYHCJIEHHUS

Coaep:kaHue TeOpeTUYECKUX 3AHATHIA:

Pammonansaeie yncna. OOBIKHOBEHHEIE U ICCATHYHBIC IPOOH, IPOIIEHTH, 0ECKOHCUHBIE
nepuoandeckue apoou. [IpuMeHenue qpooeii U MPOIEHTOB JUISl PEILICHHS MPUKIATHBIX
3ajia4 U3 pa3IMuHbIX OTpacieil 3HaHUI U peabHOU KU3HHU.

JelicTBuTenpHbIe Yynca. ParmoHansHbIe M HppaloHaIbHbIE Ynucia. ApudmMerniyeckue
ONepanuy C JeHCTBUTEIBHBIMU 4YHcIaMH. MoIyib NeHCTBUTENBHOIO YHCIA U €ro
cBoiicTBa. [TpuGnmxE€HHBIE BRIYHCICHUS, NMPaBWiIa OKPYTJICHHUS, TPUKHAKA U OLIEHKA
pe3yJibTaTta BHIYUCICHUH.

Cremnenbp ¢ uLenbIM IokKa3zareiaeM. buHom Hprorona. Mcrmonb3oBaHue MMOAXOASIIEN
(GopMBI 3amuCH ACHCTBUTENBHBIX YHCEN JJs PpEHIeHHS MPaKTUIeCKHX 3amad |
MpEICTaBIECHUS JaHHBIX.

ApudmMeTnueckuii KOpeHs HATYpaILHOW CTETIEHH U €r0 CBOMCTBA.

CreneHp ¢ palMOHANbHBIM MOKA3aTeleM M €€ CBOWCTBA, CTENEHb C JACUCTBUTEIbHBIM
TIOKa3aTeseM.

Jlorapudm umcia. CpoiicTBa jorapudma. JlecaTHuHbIe U HATypalibHBIC JIOTapU(PMBL.
CuHyc, KOCHHYC, TAHT€HC, KOTAaHT'€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,

APKKOCHHYC M aPKTAHT€HC YHCIOBOIO apryMeHTa.

Hatypansable u nensie uncna. [IpuMeHeHHe NPHU3HAKOB AETMMOCTH LEJNBIX YHCE,
HanOobIni o01mii nenurens (nanee - HOJ) u HanMeHsbIee oo1ee KpaTHoe (Janee -
HOK), ocTatkoB mo Moy:ro, anroputMa EBkinaa muis pemreHus 3a1a4 B IeNbIX Yhciax.
KommnekcHble uwmcna. AnreOpandeckass ¥ TpUrOHOMETpuuYecKkas (OPMBI 3alucH
KOMIUIEKCHOTO 4Hcia. ApH(METHYECKHe OINepaluyd ¢ KOMIUIEKCHBIMH YHCIIaMH.
N300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPJIUHATHOM miockocT. @opmyna Myaspa.
KopHu n-oii crenenn u3 KOMIUIEKCHOTO yncaa. [IpuMeHeHne KOMIUIEKCHBIX YUCel A
pemeHust GU3NIECKUX U TeOMETPHYECKUX 3a/1a4.

Hatypansable u nensie uncna. [IprMeHeHHe NPU3HAKOB AEIMMOCTH IEIBIX YHCE,
HanOonpImid o6t nenurens (nanee - HOJl) u HanMmenbiee obriee kpaTHoe (janee -
HOK), octaTkoB 1o Moay:ro, anroputMa EBkinaa s permeHust 3a1a4 B IeNbIX Yhciax.
KommnekcHsle uymcna. Anrebpamdeckass M TPUTOHOMETpHUYECKas (OPMBI 3alvcH
KOMIUIEKCHOTO 4ymcia. ApudMeTHdecKue omnepanyyd ¢ KOMIUIEKCHBIMH YHCIAMU.
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N3o0pakeHre KOMIUIEKCHBIX YMCEN HAa KOOPIUHATHOM miockoctu. @opmyna Myaspa.
KopHau n-oii crenenu u3 KoMIUIeKCHOro yucia. [IpuMeHeHre KOMIUIEKCHBIX YUCeN A
penieHust GU3NYECKUX U TeOMETPHYECKUX 3a/1a4.

ConepxaHue MPaKTHYECKHX 3aHATHI:

OmnpeneneHne MHOXXECTBA, K KOTOPOMY HPHHAIJICKHUT 4yuciao. JleiicTBus ¢ ApoOsamu.
Brruncienue abCoMIOTHOM U OTHOCUTEIBHON HOTPELIHOCTH.

Pewenre 3agaq ¢ Mcoap30BaHUEM JOJIEH M MPOLEHTOB. PellieHne 3a1a4 Ha CIIOKHBIE
TIPOLIEHTHI.

Brrancnenue norapudmos. [IpeoOpazoBanne BEIpaKeHUH, COACPIKAIINX JOTapH(PMEL.
Brruncnenue creneneii u kopaei. [Ipeodpa3oBanue BEIpaKeHUH, COASPKALTIX CTETICHH
1 KOPHH.

Tema 2. DyHKUMHU U
rpauku

ConepaxaHue TeopeTHYeCKHX 3aHATHIA:

OyHKIM, cnocoOs! 3amanus GyHkmuu. B3ammuo obpatasie ¢ynkmmn. Kommoswniums
¢yaxunit. ['paduk GyHKINH. DIeMeHTapHBIE TPeo0pa3oBaHus TpapuKOB () YHKITHHA.
OOnacTp ompeneneHuss W MHOXECTBO 3HadeHuid ¢yHkumu. Hymu dynkumm.
[MpomexyTkn 3HaKomoctosiHcTBa. U&THhIe M HeuéTHble (yHkunu. [lepuoanueckue
¢ynkiun. [IpoMeXyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl W MHHHMYMBI
¢ynkiun. Hanbosplnee 1 HanMeHblee 3Ha4eHus: QYHKIMN Ha TIPOMEKYTKE.
JluneliHas, KBajgpaTH4yHas W  JApoOHO-NMHEWHas  (QYHKIMH.  DJIeMeHTapHOe
HCCIIeIOBAaHHUE U IOCTPOSHUE UX IpadHKOB.

CreneHHas (GYHKIMA ¢ HATYpaIbHBIM U LIEJBIM NoKaszatesnieM. EE cBoiicTBa M rpaduk.
CpoiictBa m Tpaduk KOpHS n-off CTENEHH KaK (YHKOHH OOpaTHOW CTENEHH C
HaTypaJbHbIM [OKA3aTeJIeM.

[NoxazatenpHas u jorapudmMudeckast GyHKINH, HX CBOHCTBA U rpaduku.
Hcnonp3oBanue rpadukoB GYHKIMH U PEIICHHUS YPaBHEHHUH.

Tpuronomerpuueckass OKpY>KHOCTb, OIPEIEJICHUE TPUIOHOMETPHYECKUX (yHKIMit
YHCIIOBOTO apTyMEHTa.

OyHKIMOHANIBHBIE 3aBHCUMOCTH B pEAIBHBIX Ipolieccax W sBIeHUsX. [ 'paduku
pEeabHBIX 3aBUCUMOCTEM.

I'padmk xomnozunun yunkuuit. [eomerpuueckue oOpa3sl ypaBHEHHUI U HEPABEHCTB Ha
KOOPAUHATHOM MJIOCKOCTH.

Tpuronomerpuueckne GpyHKINH, X CBOMCTBA U rPpadUKH.

I'padmueckre mMeTonsl pelmieHHss ypaBHEHHWH M HepaBeHCTB. | padudeckne MeTOAbI
pelIeHus 3a1a4 ¢ mapaMeTpaMu.

Hcnons3oBanne  rpadgukoB  GYHKOMH AL WMCCIENOBAHUS  INPOIECCOB H
3aBUCHMOCTEH, KOTOpbIE BO3HHKAIOT TPH PpEIICHWH 3aJad W3 JAPYTUX Y4EeOHBIX
MIPEAMETOB U peallbHOM )KU3HHU.

Coaep:kanue NPAaKTHYECKUX 3aHATHIA:

UccnenoBanue JMHEWHOH, KBaipaTMyHOW (YHKIMH W (QyHKUMH  0OpaTHOi
nponopunoHanbHOCTH. [locTpoenne n uteHne rpaguKoB QyHKIUHI.

Hccnenosanue CTENICHHOH, [I0Ka3aTeNbHOM, JorapupMuIecKon u
TpuronoMerpuueckux GpyHkuuii. [Tocrpoenue u urenue rpagukoB QyHKIHIA.

Tema 3. YpaBHeHUSs U
HepaBeHCTBA

Copep:xaHue TeopeTHYECKHUX 3aHATHIA:

ToxpgecTBa M TOXIECTBEHHBIE NpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHUS.
PaBHOCUIBHBIE ypaBHEHUSI U  ypaBHEHUs-CileACTBUS. HepaBeHCTBO, pelieHue
HEpaBEeHCTBA.

OCHOBHBIE METOIBl pEIICHHUS IEeNBIX W JPOOHO-PAllMOHATBHBIX YpPaBHEHUH U
HepaBeHCTB. MHOTIOWIEHBI OT OJHOM NIepeMEeHHOM. JleleHue MHOTOUJIeHa Ha MHOTOUJIEH
¢ octatkoM. Teopema besy. MHorowineHsl ¢ menbiMu Kod(duimeHTamu. Teopema
Buera.

IIpeobpa3oBaHus YUCIOBBIX BEIPAKEHHUH, COJEPIKAIINX CTENIEHU U KOPHH.
Wppanmonansaele  ypaBHeHHsA. OCHOBHBIE METOABI PEIICHHS HPPANMOHATIBHBIX
YpaBHEHUH.

IToxa3zatensHble ypaBHEeHH. OCHOBHBIE METOIBI PEIICHNUS IIOKA3aTEIFHBIX YPAaBHEHHH.
[Ipeobpa3oBanue BEIpaXECHUH, COAEPIKAIINX JTOTAPU(MEL.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOABI PEIICHUS JIOTAPUPMUIECKUX
YpaBHEHHUI.

OcHoBHBIE TpHTOHOMeTpHYeckue (Gopmyibl. [IpeoOpazoBaHHe TPUrOHOMETPHUYECKUX
BbIpakeHUH. PellieHue TpUroHoMeTpu4ecKiX ypaBHEHUH.

Pewenune cucrem JMHEHHBIX ypaBHeHHMI. MaTpula cucTeMbl JIMHEHHBIX YpaBHEHH.
Onpenenurenb MaTpULbl 2X2, €ro reOMETPUUECKUI CMBICT M CBOWCTBA, BHIYHMCICHUE
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€ro 3HAYCHMSA, NPUMEHEHHUE ONpEeACHUTEeNs M PEIICHUS CUCTEMbl JHHEHHBIX
YpaBHEHHI.

Pemenne mnpuknagHeIX 3aad € I[OMOINBIO CHCTEMBl JIMHEHHBIX YpaBHEHMH.
HccnenoBanre NocTpoeHHON MOJEIH € TOMOIIBIO MAaTPHIL M OIPEACIUTEICH.
ITocTpoeHne MaTeMaTHUECKUX MOJENEH peaqbHON CUTYaluH ¢ HIOMOIIBIO YPaBHEHUH U
HepaBeHCTB. IIpuMeHeHue ypaBHEHHH U HEPaBEHCTB K DPELICHUI0 MAaTeMaTHYECKHX
3a7a4 1 3a/1a4 U3 PA3IHMIHbIX 00JIacTel HAyKH U pealbHON JKU3HH.

CucteMa M COBOKYNHOCTh ypPaBHECHHH W HEPaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI H
CHCTEMBI-CIIEICTBHS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPHUYECKUX YPABHEHWH C MOMOIIHIO TPHUTOHOMETPHICCKOMH
OKPY’KHOCTH. PelieHne TpUroHoMeTpHIeCKHX HEPaBEHCTB.

OCHOBHBIE METOABI PEHICHHUsS MOKa3aTEIbHBIX W JIOTAPH(PMUUECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PELICHUS UPPALUOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOJBl  pELICHHS CHUCTEM M  COBOKYHMHOCTEH  pallMOHANbHBIX,
UpPPaLUOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPAaBHEHHH.

VYpaBHEHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTPaMH.

IIpuMeHeHHE ypaBHEHUH, CCTEM U HEPaBEHCTB K PEIIEHHI0 MaTeMaTHYeCKHX 3a7a4d U
3aj1a4 U3 pa3IMYHbIX 00JIacTel HAYKH U peasIbHOM )KU3HH, HHTEPIIPETaLUs NOITyUYSHHBIX
pE3yBTAaTOB.

CucrteMa M COBOKYNHOCTh ypPaBHCHWH W HEPaBEHCTB. PaBHOCWIBHBIE CHCTEMBI H
CHCTEMBI-CIIe/ICTBHS. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot16op KOpHEHl TPUrOHOMETPHUUYECKHX ypPaBHEHHH C ITOMOIIBIO TPUTOHOMETPHUYECKOM
OKPY’KHOCTH. PelieHne TpUroHoMeTpryecKuX HEpaBeHCTB.

OCHOBHEIE METOABI PCHICHUA TIIOKa3aTCIIbHbIX M HOFapI/I(I)MI/I‘IeCKI/IX HEPABCHCTB.
OCHOBHBIE METO/IbI PELICHNUS UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHEIE MCTObI peuieHus CUCTCM u COBOKyHHOCTeI‘/II palOHAJIbHBIX,
UppalMOHATIBHBIX, TOKA3aTEIbHBIX U JIOrapu(MHUECKUX ypaBHEHHH.

ypaBHeHHﬂ, HCPABCHCTBA U CUCTEMEI C TapaMETpaMu.

HpI/IMeHeHI/Ie ypaBHeHHﬁ, CHUCTEM U HCPABCHCTB K PCIICHUIO MAaTCMAaTUYCCKUX 3ada4 U
3a7a4 U3 Pa3IMYHBIX 00J1aCTel HAYKH U peasbHOM )KU3HH, HHTEPIIPETals HOITy4YCHHBIX
PE3YIIBTATOB.

Coaep:kanue NPAKTHYECKUX 3AHATHIL:

Pemenne anrebpanmdeckux ypaBHEHUH ¢ OJTHOH HEN3BECTHOM.

Pemmenne nmokazaTenbHBIX U JIOTapU(PMUIECKIX YPaBHEHHH.

Pemenne anreOpandecknx HEPABEHCTB ¢ OJHON HEM3BECTHOH METOIOM MHTEPBAJIOB.
Pemenne nmokaszaTenbHBIX M JIOTapUPMUIECKIX HEPABEHCTB.

N306pakeHne yrioB Ha €ANHUYHON OKPY>KHOCTH. BhIUnciieHne CHHYCOB, KOCHHYCOB,
TAQHT€HCOB M KOTAHTEHCOB YIJIOB C TIOMOIIBIO €IUHUYIHON OKPYKHOCTH.
[Ipeobpa3oBaHue TPUTOHOMETPUIECKHUX BBIPAXKECHUI.

Pemienue TpUroHOMETpUUECKUX YPAaBHEHUI U HEPABEHCTB.

Pewienue cucreM JIMHENHBIX ypaBHEHUH € JBYMs U TPEMs HEU3BECTHbIMU. Pemienue
CUCTEM HEJIMHENHBIX YpaBHEHUM.

Penienune cucteM HEpaBEHCTB € OJHOI HEU3BECTHOIL.

Tema 4. Hauana
MaTeMaTHYeCKOro
aHaJIH3a

Coaep:xkaHue TeopeTUYECKUX 3aHATHIA:

[MocnenoBarenpHOCTH,  CMOCOOBI  3ajaHMsl  TocjiejoBaTenbHOCTed.  Merton
MaTeMaTU4eCKOM MHAYKIUH. MOHOTOHHBIE U OrpaHMYEHHBIE IOCIEA0BATEIbHOCTH.
Hcropust BOSHUKHOBEHHSI MaTEMaTHYECKOTO aHaJIN3a KaK aHali3a OECKOHEYHO MaJlbIX.
Apudmernyeckass ¥ TeOMETpHUYEcKas TNporpeccuu. beckoHeWHO yObIBaromiast
reomerpuueckas mporpeccus. CyMma OeCKOHEUHO YOBIBAIONIEH Te€OMETPUYECKON
nporpeccuu. JIMHeHbIN U 9KCIIOHEHIMaNBHBIN pocT. Yucio e. opmyna cI0kKHBIX
HponeHTOB. VIcroap30BaHNe MPOTPECCUH ISl PEIIeHHUs pealbHBIX 3a7ay MPUKIaJIHOTO
XapakTepa.

HenpepeiBapie ¢yHKIMM W ux cBoiictBa. Touku paspsiBa. ACHMITOTHI IpaduKOB
¢yakunii. CBoiicTBa (YHKIMII HENPEpHIBHBIX Ha OTpe3ke. MeTon MHTepBasioB IS
peleHus] HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEpPBIBHBIX (QYHKIHMH JUIA pEIICHHS
3aj1au.

IlepBast u BrOpas mnpouwsBoaHble (QYHKIMU. OnpeneseHHe, TI'€OMETPUYECKHH |
(U3MYECKNI CMBICII IPOM3BOJHON. Y paBHEHHE KacaTeNbHON K rpaduKy QyHKINH.
[MpousBonHble 3neMeHTapHBIX (QYHKIMA. IIpom3BogHas CyMMBblI, TNPOU3BENICHHS,
YaCTHOTO ¥ KOMITO3MIMH (DYHKITHH.
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[lpumeHneHnne mNPOM3BOAHOW K HCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxkneHue HaumOOJbLIEr0 W HAWMEHBILETO 3HAYEHHH HENpephIBHOM
(YHKIMH Ha OTpe3Ke.

[IpumeHeHre NMPOM3BOAHOW /IS HAXOXJICHUS HAWIYYIIEro PEIICHHs B MPUKIAIHBIX
3aja4ax, JUIsl ONpEJesIeHNs] CKOPOCTH U YCKOPEHHMs Mpolecca, 3aIaHHoTro (opMyIIoit
i rpadu KOM.

[TepBooOpa3nasi, OCHOBHOE CBOHCTBO mepBooOpa3HbIX. [IepBooOpas3HbIe 31IeMEHTapHBIX
¢yakunit. [IpaBuia HaX0XKICHHUS IEPBOOOPAZHBIX.

Wurerpan. T'eoMmeTpuueckuid CMBICI HHTErpasa. BplunciaeHue OnpeneaéHHOro
nHTerpaia no ¢popmyine Hetorona-JleitbHMIIA.

[Ipumenenne wHTErpana UId HAXOXKICHUS IUIOMAAEH MIOCKHX (uryp m oO6bEMOB
TEOMETPHUYECKHX TEIl.

IIpumepsl pelieHui muddepeHranbHbIX YPaBHEHUM. MaremaTuueckoe
MOJICJIMPOBAHKE PEaJbHBIX MPOLIECCOB C MOMOIIBIO0 M depeHInalIbHbIX YpaBHEHHUI.

Copep:xaHue NPaKTHYECKUX 3aHATHIA:

HaxosxzaeHue nmpenenos nocie0BaTeIbHOCTEM.

Haxoxnenue npenenoB GpyHKUUH.

[Mouck nmpousBoaHbIX pyHKIMHA. [TorCK TOUKM MUHIMYyMa H MakcuMyma ()yHKIHH.
[Tonck HanOoJIBLIEr0 ¥ HAMMEHBIIEr0 3Ha4eHHs (PYHKIMH Ha OTPE3Ke.

Tema 5. MHo:KecTBa U
JIOTHKA

Coaep:xkaHue TeOpeTHYECKUX 3aHATHIA:

MHo€ecTBO, Onepaly HaJl MHOKECTBAMHU U MX cBOMcTBA. Jlnarpammsl Dilnepa- Benna.
[IpuMeHeHHE TEOPETHKO-MHOKECTBCHHOTO —ammapara Uil OINHCAHUS pPealbHBIX
MIPOIIECCOB U SBJICHUH, IPH PEUICHUH 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB.
Omnpenenenne, Teopema, CBOWCTBO MaTeMaTHYECKOro OOBEKTa,  CIEACTBHE,
JTOKA3aTeNbCTBO, PABHOCUJIHHBIC YPABHCHHSI.

Coaep:kanue NPAKTHYECKUX 3aHATHIA:
Pemenue 3agau. Onepanuy HaJl MHOXKECTBAMU.

Paspnea 2. 'eomerpust

Tema 6. IIpsimbie u
IJIOCKOCTH B
NPOCTPaHCTBe.

Copep:xaHue TeOpeTHYECKHUX 3aHATHIA:

OCHOBHBIC TOHATHA CTepeoMeTpur. Touka, mpsimasi, INIOCKOCTh, IPOCTPAHCTRO.
[Tonarue 06 akCHOMaTHYECKOM IIOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHHU
U CIICICTBUS U3 HUX.

B3anMHO€ pacIooKeHne IPAMBIX B IPOCTPAHCTBE: NIEPECEKAIONIUECS, TIapaJlIeIbHbIE
U CKpeIIMBarolecs npsamsele. [Ipu3HaKy CKpeluBarOInuXCs IPSIMBIX.
[MapannensHOCT NPSAMBIX U TNIOCKOCTEN B IPOCTPAHCTBE: MapaslIeNIbHbIE TIPSMBIE B
MIPOCTPAHCTBE, MapaUIEIBHOCTb TPEX NPSAMBIX, MAPaIEABHOCTD IPSIMOH U MIOCKOCTH.
[MapannensHoe 1 HIEHTpalIbHOE ITPOEKTHPOBaHKE, H300paxenue ¢puryp. OCHOBHbIE
CBOMCTBA MapajIeIbHOTO NMPOSKTHpOoBaHus. M3o00paxkeHne Gpuryp B napauieabHON
MIPOEKIUH. YTIIbI C COHANPABIECHHBIMU CTOPOHAMH, YTOI MEXy MPSIMBIMH B
npocTpaHcTie. [lapamneasHOCTh INIOCKOCTEN: MapaiebHbIe TNIOCKOCTH, CBOMCTBA
napajuleNibHbIX TIockocTel. [Ipocreiime npocTpancTBeHHbIE (GUTYPBI HA IIOCKOCTH:
TETpadIp, NapajieleNuIe, IOCTPOCHNUE CEYEHUH.

[leprneHANKYIAPHOCTD MPSIMO U IIIOCKOCTH: NEPICHANKYIISPHBIC IPSIMBIE B
HPOCTPAHCTBE, MPSIMbIE MapajIeNIbHbIE U MIEPIEHANKYISIPHbIE K IIIOCKOCTH, IPU3HAK
NEPNEHIUKYJIIPHOCTU NPSIMOM U INIOCKOCTHU, TEOPEMA O MPSIMOM NEPIEHIUKYIISPHOI
m1ockocTu. OpToroHanbHOE MpoeKTUpoBaHue. [lepneHanKynap U HaKIOHHBIE:
PaccTosiHKE OT TOYKH A0 MIIOCKOCTH, PACCTOSIHUE OT IPSAMON O IUNIOCKOCTH, IPOEKIIHS
(Urypsl Ha MIOCKOCTh. [lepreHUKyYIIPHOCTD INIOCKOCTEH: IPU3HAK
MEPIEHANKYIAPHOCTH ABYX IIOcKocTell. TeopeMa o Tpéx nepneHIuKyIspax.

VYrisl B IPOCTPAHCTBE: Yroll MEXKAY NPSIMOM U IIIOCKOCTBIO, IBYTPAHHBIN YTOJI,
JIMHEWHBIHA Yyroa ABYrpaHHOro yria. TpéXrpaHHslii 1 MHOrOrpaHHble yribl. CBOWCTBA
IUTOCKUX YTJIOB MHOTOTPaHHOTO yriia. CBOWCTBA IJIOCKUX U IBYTPAHHBIX YTJIOB
TpEXrpaHHoro yrina. TeopeMbl KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO YIJIa.

Copep:xaHue NpaKTHYECKUX 3aHATHIA:
Pewenue 3an1a4 Ha OUCK yriia MEXAY MPSIMBIMU, INIOCKOCTSIMM, IPSIMOM U
INIOCKOCTBIO.

Tema 7.
MHoOrorpaHHuKH.

Copep:xaHue TeopeTHYECKHUX 3aHATHIA:

Bunbl MHOrOrpaHHUKOB, pa3BEPTKa MHOTOTpaHHUKA. [Ipu3mMa: n-yrospHas npusma,
MpsiMasi ¥ HaKJIOHHASI TPU3MBI, OOKOBAs M MOJHAS MOBEPXHOCTH MPU3MBI.
[Mapannenenunen, npsIMOYroJabHbIHM Napasienenune] 1 ero ceoiicrsa. Kparuaiimue
IIyTU HAa NOBEPXHOCTU MHOrorpanHuka. Teopema Oiinepa. IlpocTpaHcTBEHHAs TeopeMa
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[Mudaropa. [Tupamuaa: n-yrosipHas mupamMuaa, MpaBUIbHas U yCceUEHHAss NUPAMUJIBL.
CaoiicTBa pédep U OOKOBBIX rpaHel MpaBWIbHOW nupamuasl. [IpaBunbHbIE
MHOTOTPaHHMKH: IPaBUIbHAS MPU3Ma U IIPaBUIIbHAS MHUPAMUJIA, IPABUIIbHAS
TpeyroyibHas NUpaMuia U IpaBUIIbHBINA TeTpasap, KyO. [Ipencrasienne o npaBUIIbHBIX
MHOTOTPaHHMKAX: OKTa’JIp, AOAEKAdAP U UKOCAIP.

Brluncienue aeMeHTOB MHOTOTPaHHHUKOB: pEOpa, quaroHaiu, yrisl. [lnomans
OOKOBOI TTOBEPXHOCTH U TIOJTHOH MTOBEPXHOCTH MPSMOH IPU3MBI, IDIOIATH
OCHOBaHUH, TeOpeMa 0 OOKOBOW OBEPXHOCTH IIPsIMOi pu3MEl. [1nommans 60koBoi
TIOBEPXHOCTH 1 TIOBEPXHOCTH TPABUIBHON MAPAMHBI, TEOPEMA O IUIOLIA M
yCce4€HHOM NUpaMuabl.

CuMMeTpHst B IPOCTPAHCTBE. DIIEMEHTHI CUMMETPHH IIPaBUIIBHBIX MHOTOTPAaHHHUKOB.
CuMMeTpHst B TPaBUIIBHOM MHOTOTPaHHHUKE: CHMMETPHS HapauleNeTuIe 1a,
CHUMMETpPHUS NPAaBUIIBHBIX IPU3M, CHMMETPHsI IPaBUIbHOM MUPaMUBIL.

Conepma}me NMPAKTUYCCKUX 3aHATHH:
Pemenue 3aga4 Ha MOUCK o0bemMa u TJiomaav MOBEPXHOCTH MHOT'OI'PDAHHUKOB.

Tema 8. BekTopnl H
KOOP/AMHATHI B
NPOCTPaHCTBe.

Copep:xaHue TeOpeTHYECKHUX 3aHATHIA:

IlonaTus: BEeKTOp B NPOCTPAHCTBE, HYJIEBONH BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPA,
BEKTOpHl KOJUIMHEAapHBbIE, COHANpAaBICHHbIE U MPOTHBOIOJIOXHO HaIpaBICHHbIE
BEeKTOpHl. PaBeHCTBO BekTOpoB. [leificTBUS C BEKTOpaMM: CIOXKEHHE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXKCHHME BeKTopa Ha uucio. CBoiicTBa
clloXeHUsT BekTopoB. CBoiicTBa yMHOXKEHHS BekTopa Ha uucio. [loHsTue
KOMIUTaHapHbIE BEKTOpHL. [IpH3HaK KOMIUTaHApHOCTH TPEX BEKTOpoB. [IpaBmiio
napajurenenunesna. TeopemMa O pPasIoKEeHHH BEKTOpa MO TPEM HEKOMIIaHAPHBIM
BekTopaMm. [IpsMoyrompHasi cucTeMa KOOpAMHAT B TpocTpaHcTBe.  KoopaumHAThI
BekTopa. CBSA3b MEXIy KOOPIMHATAMHU BEKTOpPAa M KOOPIMHATAMH TOUEK. YTOI MEXIY
BekTopamu. CKaJsipHOE NPOU3BEICHUE BEKTOPOB.

Bextoper B mpocTpaHcTBe. Omnepainuu HajJ BEKTOpaMH. BekTopHOoe yMHOXEHHE
BeKTOpoB. CBOMCTBA BEKTOPHOIO0 YMHOXeHHUA. [IpsMoyroiapHas cucteMa KOOpIUHAT B
npocrpancTBe. KoopauHate Bekropa. Pasnoxenue BexTopa 1o 6asucy. KoopaunatHo-
BEKTOPHBIH METOJI IIPU PEeIICHUH FeOMETPHUECKUX 3afay.

Conepma}me NMPAKTUYICCKUX 3aHSTHH:
Pemenue TJIAHUMCTPUYCCKUX U CTCPEOMETPHUUCCKHUX 3aJa4 NPpU NOMOIIW BEKTOPOB.

Tema 9. Tena
BpallleHus.

ConepkaHue TeOpeTHYeCKNX 3aHATHIA:

[MoHATHA: IHIMHAPUYECKas MOBEPXHOCTh, KOHHYECKas MOBEPXHOCTh, C(epuuecKas
MOBEPXHOCTh, O0Opa3yoliue NoBepxHOocTed. Tema BpalieHHs: LWIMHApP, KOHYC,
yceu€HHBI KOHyc, cdepa, map. BzaummHoe pacrnoniokeHune cdepbl M IUIOCKOCTH,
KacaTeJbHas IUIOCKOCTh K cdepe. M3o0paxkeHue Tea BpamieHHs Ha IUIOCKOCTH.
Pa3BépTka nunuHapa U KoHyca. CUMMeTpust cepbl U 1apa.

O0BéM. OcHoBHBIE cBoiicTBa 00bEMOB Tenl. Teopema 00 00BEME MPSIMOYTOIBHOTO
napajienenunena U ciueActBus u3 He€. OOBEM mpsAMONH M HAKIOHHOW IPHU3MBI,
IITMHIPA, TUpaMHUIB! U KoHyca. O0BEM Imapa U mapoBOro CETMEHTA.

KomOuHamu Ten BpalieHus: ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnMcaHHas B LMJIHHID,
OIlMCaHHas OKoJIo IuiIuHApa. Ilepeceuenne cdepsl u mapa ¢ mnockocTsio. Kacanue
mapa u cepbl WIOCKOCThI0. [T0HSITHE MHOrOrpaHHHMKa, OIHMCAHHOTO OKOJIO Chephl,
cepsl, BIIMCAaHHOI B MHOTOTPAaHHHK WIIH TEJIO BPAILCHUSL.

[Tnomane NOBEpXHOCTH LMIMHAPA, KOHYCa, Iomans cdepsl u e€ yacred. [lonodue B
npocTpaHcTBe. OTHOLIEHHE OOBEMOB, IUIONIAZEH MOBEPXHOCTEH MOIOOHBIX (UTyYD.
[IpeoOpazoBanne mnomoOMs, TroMoTeTHs. PemieHue 3agad  Ha IUIOCKOCTH €
HCIIOE30BAaHHEM CTEPEOMETPHUYCCKUX METOIOB.

[TocTpoeHne CceyeHWid MHOTOTPAHHMKOB W TeJ BpAIICHUS: CEYCHMS LIJIHHIpA
(mapannensHO U IEepIeHIUKYIAPHO OCH), CEYeHHs KOHYca (IapaienbHoe OCHOBAaHUIO
U TIPOXO/IsillIee Yepe3 BEPUIMHY), CeUSHHs 1apa, METO/Ibl IOCTPOSHHUSI CEYCHUIT: METOJ
CIIEJOB, METOJ BHYTPEHHETO IPOSKTHPOBAHNUS, METOJI IEPEHOCA CEKYILEH IIOCKOCTH.

Copep:xaHue NpaKTHYECKUX 3aHATHIA:
Pemenne 3a1a4 Ha MOMCK 00BEMa U IUIOMIAIN IOBEPXHOCTH TeJl BPAIICHHUSI.

Tema 10. /[Buskenus B
NMPOCTPaHCTBe.

Copep:xaHue TeopeTHYECKHUX 3aHATHIA:

JBmwxenus npoctpanctsa. Otobpakenus. J|BrxeHns u papeHcTBo ¢uryp. Odmme
CBOMCTBa IBMKEHUI. BUllbl IBUKEHMIL: TapalIeNIbHBIN IEPEHOC, LEHTPAIbHAS
CHUMMETpHS, 3epKajibHasi CHMMETPHS, IOBOPOT BOKPYT NpsiMoid. [IpeoGpazoBanus
nojo6us. [psimast u cepa Didnepa.

Conep:xanue NPaAKTHYECKUX 3aHATHIA:
Pemenue 3a1au. [{BrKeHNs B IPOCTPAHCTBE.
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Paznen 3. BepOﬂTHOCTL H CTATUCTHKA

Tema 11. Cnyuaiinbie
co0bITHA H
BePOSITHOCTH

Copep:xaHue TeOpeTHYECKHUX 3aHATHIA:

I'pad, cBsazubIii rpad, myTn B rpade: ksl 1 nenu. CreneHs (BaJIeHTHOCTh) BEPUIHHBI.
I'pader Ha mutockoctu. Jlepesssi.

CiyuaiifHble SKCIIEpUMEHTHI (OIBITHI) M CITy4YaiHbIe COOBITHS. DJIeMeHTapHbIe COOBITHS
(ucxonsl). BeposTHOCTH CilydaliHOTO COOBITHS. bBIHM30CTH YacTOTHI M BEPOSTHOCTH
coObITnii. CityyaifHble OTIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.
Omnepanuy HaJ COOBITHSMHE: TIEpeceueHre, 00beANHEHNE, TPOTHBOIIOJIOKHEBIE COOBITHS.
Huarpamwmsl Dittepa. DopMyna cI0KeHUS BEPOITHOCTEH.

VciaoBHas  BEpPOSTHOCTb. YMHOXKEHUE  BeposTHOcTed. JlepeBo  ciydailHOro
skcniepuMmenTa. @opmyna noiaHod BeposTtHocTH. Popmyna baiieca. HesaBucumble
COOBITHSL.

BunapHBIf ciydaHBI ONBIT (MCHBITAHWE), YyCHeX H Heyaada. HesaBucHMBIe
ucnbiTanusa. CepHs He3aBUCUMBIX HCIBITAaHUH A0 mepBoro ycmexa. llepecTaHOBKH U
¢axropuan. Yucno coueranuid. Tpeyronpuuk [Tackans. @opmyna 6unoma HetotoHa.
Cepus He3zaBUCUMBIX HchbITaHuM beprymin. CaydaliHeli BbIOOpD M3 KOHEUHOM
COBOKYTIHOCTH.

Coaep:xkanue NPaKTHYECKUX 3aHATHIA:

Pemenne 3a1a4 Mo NOMCKY OTHOCUTEILHON YaCTOTHI.

Pemrenue 3aa4 ¢ UCIOIB30BAHUEM KIIACCHYECKOTO OTIPEJICIICHIUS BEPOSATHOCTH.
Pemmenne 3amad ¢ HCIIOTB30BAHAEM TEOPEM O BEPOSITHOCTSIX COOBITHIA.

[Towck cpeJHUX YHUCIOBOTO psA.

Tema 12. Cayuaiinble
BEeJIMYHMHBI ¥ 3aK0H
00JIbIINX YHCET

Coaep:kaHue TeOpeTUYECKUX 3AHATHIA:

Cnyuaiinas BenuuuHa. PacnpeneneHue BepoATHOcTeW. Jluarpamma pacnpeleneHus.
Onepauuu Haj ciy4alHbIMU BeIMunHaMu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacIipesielieHui, B TOM 4HCIIe TeOMETPHUIECKOE U OMHOMHUAIBHOE.

CoBMecTHOe paclipeleieHHe IBYX CIydyalHBIX BelW4MH. He3zaBucHMBbIE CiydailHble
BEITMYUHEI.

MateMaTHueckoe OXHUJIaHHE CIydalHOM BenuuuHBl (pacmpeneneHus). [Ipumepsr
MIPUMEHEHNU MaTeMaTHYeCKOro OXKMIaHUA (CTpaxoBaHHe, JioTepes). MaTeMaTHueckoe
OXHJaHWe OWHApHOHN cloydyalHOU BeIWMYMHBL. MaTeMaTHuecKoe OXHIaHHUE CYMMBI
CIlydyaliHBIX  BEJMYMH.  MaTeMaTHueckoe  OKHAAHHE  TEOMETPHYECKOro |
OMHOMHAIBHOTO paclpeeICHUH.

Jucnepcuss ¥ CTaHAAPTHOE OTKJIOHEHWE CIyYalfHOH BEIMYHMHBI (pacIpeaeieHHs).
Hucriepcuss  OMHApHOH  ciydaifHOH  BeNMYWHBL. ~MareMaTHyecKoe  OXKHIaHUE
MIPOU3BEACHUS U AUCIEPCHUS CYMMBI HE3aBUCHMBIX CIIydailHbIX BennuuH. Jlucnepcus u
CTaH/apTHOE OTKJIOHEHNE OMHOMHAIBHOTO pacipeaeneHus. Jucnepcus u cTaHiapTHOE
OTKJIOHEHHE T€OMETPHUECKOTO PACHIPEECICHHUS.

HepasenctBo Yebrménra. Teopema YeOpmméra. Teopema beprymmn. 3akoH 60ibImmx
yuced. BriOopouHBIi MeTon uMccienoBaHWN. BpIOOpOUYHBIE  XapaKTEPUCTHKH.
OreHnBaHUE BEPOSTHOCTH COOBITHS IO BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeHmmx
THIIOTE3 C IOMOIIBIO H3YYECHHBIX paclpeieneHuil.

HemnpepsiBHble ciyualinble BequduHbl. [IpuMeprl. DyHKIUSA NIOTHOCTH BEPOSTHOCTU
pacnpenenenus. PaBHOMepHOE pacnpeieIeHHe 1 €ro CBOWCTBA. 3aJjauu, IPUBOIAIINE K
MOKa3aTeIbHOMY  pacHpefeleHUI0.  3ajadd, IMPUBOJAIIME K  HOPMAIBHOMY
pacnpenenenuto. OyHKIUS IUIOTHOCTH BEPOATHOCTH MOKA3aTENbHOTIO paclpeeIeHus,
(GYHKIMS TIIIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pacnpenesieHus. @yHKINS IUIOTHOCTH
U CBOMCTBAa HOPMAJIbHOTO paclpeAeIcHuUsI.

ITocnenoBaTelbHOCTE OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajaum, NPUBOASAIINE K
pacnpenenenuto Ilyaccona.

KoBapuamust nByx cioy9aHbIX BenndnH. KoadhouumeHT IHHEHHONW KOppPEeTsIHH.
CoBmecTHBIE HAOMIOAEHUS JBYX BEIHMYUH. BBHIOOPOUHBIN KOX(QQHUIMEHT KOPPEIAIUH.
Pasnuumne Mexny JNMHEHHOH CBSI3bI0 U IPUUUHHO-CIEACTBEHHOM CBs3bl0. JIMHeElNHas
perpeccusi, METOJI HAMMEHBIITNX KBaJAPaTOB.

Conepma}me NMPAKTUYCCKUX 3aHSATHH:

Pemenne 3aJla4y Ha UCII0JIb30BAHHUEC 3aKOHa OOJIBIINX YHCEeIT
Pemenue 3a/1a4 ¢ UCIOJIb30BAHUEM TECOPEMbI YeOnlmena.
Pemenue 3a/1a4 € UCIOJIb30BAHUEM TCOPEMbI BepHyﬂJ’II/I.
Pemenne 3a/1a4 € MCIIOJIb30BAHUCM TCOPEMbI HyaCCOHa.

Pa3gen 4. Ponb MmaTeMaTHKH B QOPMHPOBAHMH NPO¢eCCHOHANBHBIX 3HAHUH

| Copep:xaHue TeOPeTHYECKHUX 3aHATHIA:
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Tema 13. 3nauenne 3HaueHUE MAaTEMAaTUKH B )KU3HU YelIoBeKa. MaTemMaTHKa KaK (bopMa MBIIJICHUS. 38.)13"114

MaTEMATHKHA B M3YYCHUS MAaTEMAaTHKH JUIS TOBBINICHUS OOIIEro KPYyro3opa, KyJIbTYPbl MBIIUICHUS,
npogeccuoHaNbHOI (hOopMUPOBAHUS HAYYHOTO MUPOBO33PCHHUSL.
JeSITeIbHOCTH M3yyeHnne maTeMaTHKH Kak CpPEJCTBAa HHTEJUIEKTYaJbHOTO Pa3BUTHS B YCIOBHUSX

MAacCOBOTO OOYYCHUS, BOCIHMTAHUS HHTCIUICKTYAJIbHOW KOPPEKTHOCTH, KPUTUYHOCTHU
MBIIUICHUS,  (OPMHUpPOBaHHMS  CIHOCOOHOCTH  pa3iuyarb  OOOCHOBaHHBIE U
HEOOOCHOBAaHHBIE CYXKICHHs, NpPUYyYeHHS K MPOJOIDKUTEIBHON  YMCTBEHHOU
JIEATEILHOCTH.

Ponb 1 MecTo MaTeMaTHKH B COBpeMEHHOM Mupe. [IpHHIINT MaTeMaTH3aii 3HaHus 1
TIPUHITUI TAPMOHUH (3CTETHIECKOT0 0TOOpa). JenyKuus u HHAYKIHS B MaTEeMaTHKE.
B3aumocBsa3p MareMaTMKd W pekiaMmbl. IIpuMeHeHHe MaTeMaTHYeCKUX 3HaHUU B
mpogeccun.

Copep:xaHue NPaKTHYECKUX 3aHATHIA:

Penienne npukIaHbIX 33134 B 00JaCTH MPO(HECCHOHATBLHON ICATSIBHOCTH.

IIpumepnas memamuxa camocmosmenbHou pabomul 06y4AIOWUXC NO OUCYUNTIUHE:
[ToaroroBka K JEKIUSAM

[ToaroroBka K MpakTUYECKUM 3aHATUSIM

Pabota ¢ Bompocamu TEKyIero KOHTPOJIS 3HAaHUH MPH MOATOTOBKE K YYEOHBIM 3aHATHSIM
Pemenue 3amau mo o6pasity

Pabota B 351eKTpOHHON OMOINOTEYHON CHCTEME

CocraBiieHr€e KOHCIIEKTOB IIEPBOMCTOYHUKOB U JPYroil yueOHON U Hay4HOH JINTEepaTypbl
PaGora ¢ KoHCTIEKTaMH.

2.3. Pacnpenesienue o0beMa JMCHMILIMHBI [0 pa3jejaM, TeMaM M BUAaM Y4eOHOI
padoThI

2.3.1. YueOHo-TeMaTH4YecKHil IUIaH 3aHATHI (0uHast popma 00yueHus)

OO0wmwmii VYueGHas pabora 00ydaromuxcs
o0BbeM BO B3aMMOJIEHCTBUH C CamocTosTens
Pazgen, Tema IMCUMIIIUHBI yueOHoI npernojaBatesneM (4ac.) Hasi paboTa

paboTst Jlexuuu IMpakTrueckne (aac.)

(uac.) 3aHSITHS
Pa3zoen 1. Anzebpa u navana mamemamuueckozo 92 46 46 _
ananusa
Tema 1. Yucna u BEIYUCIEHUS 20 10 10 -
Tema 2. @yHkunu 1 rpaduxu 20 10 10 -
Tema 3. YpaBHEHHUS U HEPABEHCTBA 20 10 10 -
Tema 4. Hauana MmaTeMaTu4eckoro aHaiausa 20 10 10 -
Tema 5. MHOXeCTBa U JIOTHKa 12 6 6 -
Paszoen 2. Teomempusn 91 46 45 -
Tema 6. [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE. 20 10 10 -
Tema 7. MHOTOrpaHHUKH. 20 10 10 -
Tema 8. BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE. 20 10 10 -
Tema 9. Tena BpaiueHusl. 11 6 5 -
Tema 10. /IBmkeHHs B IPOCTPAHCTBE. 20 10 10 -
Pasoen 3. Beposamnocms u cmamucmuxa 40 20 20 -
Tema 11. Cnyqaiinple COOBITHST M BEpOSTHOCTH 20 10 10 -
Tema 12. CrryuaifHble BETHYMHBI X 3aKOH OOIBIITNX 20 10 10 _
grcen
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Pa3zoen 4. Ponb mamemamuxu 6 popmupoeanuu 8 4 4
npogeccuonanbHvIxX 3HAHWI

Tema 13. 3HaueHnue MareMaTHKH B IpodeccroHaIbHOIM 8 4 4

JIeSITeIbHOCTU

Ix3amen 1 - 1 -
HTOIO: 232 116 116 0

2.3.2. Y4eOHO-TeMaTHYeCKUI NJIAH 3aHATHI (3a0uHast popma o0yueHus1)

OO0wmuit YyebHas paboTa o0ydaromuxcs
00BeEM BO BSaHMOHCﬁCTBHH C CamocTosTelnb
Pazgen, Tema IMCUMIIIUHBI yueOHoI npernojaBaTeseM (4ac.) Hasi paboTa

paboTsI Jlexuuu IMpakTuueckue (uac.)

(uac.) 3aHSTHS
Pa3zoen 1. Anzebpa u nauana mamemamuieckozo 92 6 4 82
ananusa
Tema 1. Yucna u BeIYUCIEHUSA 20 1 1 18
Tewma 2. @yHKnn u rpaduku 20 1 - 19
Tema 3. YpaBHeHUS U HEPABEHCTBA 20 1 1 18
Tema 4. Hauana MmaTeMaTu4ecKoro aHaiausa 20 2 1 17
Tema 5. MHOecCTBa U JIOTHUKA 12 1 1 10
Paszoen 2. Teomempusn 91 4 3 84
Tema 6. [IpsiMble U MIJIOCKOCTH B IPOCTPAHCTBE. 20 1 1 18
Tema 7. MHOrOrpaHHUKH. 20 1 1 18
Tema 8. BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE. 20 1 1 18
Tema 9. Tena BpaiueHus. 11 1 - 10
Tema 10. /IBmkeHHs B IPOCTPAHCTBE. 20 - - 20
Pazoen 3. Bepoamnocms u cmamucmuxa 40 3 1 36
Tema 11. CriyuaitHpie  cOOBITHS W BEPOSTHOCTH 20 1 - 19
Tema 12. CrryuaiiHble BeTMYHHBI U 3aKOH OOJIBIINX 20 ) 1 17
qrcen
Pa3zoen 4. Ponb mamemamuxu é popmuposanuu 8 1 1 6
npogheccuonanbrbIX 3HAHUT
Tewma 13. 3HaueHne MaTeMaTHKH B IPOGHECCHOHATBHOM 8 1 1 6
JIeSITeIbHOCTH
Ok3amen 1 - 1 -

HTOr o: 232 14 10 208

2.4. Buabl, ¢GopMbl M MeETOAbl KOHTPOJS IJAHHUPYEMBIX Pe3yJbTATOB OCBOCHHS
y4eOHO# IMCHUILIHHBI (Kypca)

Texywuii KOHmMpoab ONpENeNseT CTeNeHb KayecTBa YCBOEHHS HM3Yy4EHHOTO Y4eOHOro
MaTepHala TeOpeTHYECKOro U MPaKTUUECKOro XapakTepa B xoje ooyueHus. Cucrema TeKyIero
KOHTPOJISL yCIIEBAEMOCTH TpeAycMaTpUBaeT pa3HooOpasHble MO (GopMe M  COAEPIKaHUIO
KOHTPOJIbHBIE MEpOTPHUATHSA (KOHTPOJbHBIE TOYKH), YUYHUTBHIBAIOLINE BCE BHUJbI ayAUTOPHOW U
CaMOCTOSITENIbHON yueOHOM NesITeTbHOCTH 00yUaronerocs.

OCHOBHBIMH BUAAMH TEKYILETO KOHTPOJIS YCIIEBAEMOCTH CTYIEHTOB SBIIIOTCS:

- BXOJHOH KOHTPOJb - HEOOXOAMMBIA JJIsl YCIEIIHOTO IUIAHUPOBAHMUS M YIPaBICHUS
y4eOHBIM MTPOLIECCOM;

21



- TEeMaTHYECKUH KOHTPOJIb (TI0 MaTeprajgaM U B 00beMe OJHOU yIeOHOH TEMBI);

- pyOeXHBIH KOHTPOJh (B OOBEME pa3feiioB WX TPyNI TEM 10 JUCITUIUIMHE)
oOecreunBaroINii Ka4eCTBO M3YYEeHUsI CTYJAEHTaMH Y4eOHOTro MaTepuana, yrpaBieHue yueOHOi
NESTEIIbHOCThIO CTYJIEHTOB U €€ KOPPEKTHPOBKY, a TaKKe CTUMYJIUPOBAHUE PETYISIPHOM,
[[eJICHAIIPaBICHHON pPa0OThl CTYIEHTOB, AaKTUBU3ALMS MX [O3HABATEIbHOW N1EATEIbHOCTH;
oTpeziefieHue YpOBHS OBJIAJICHUS CTYJACHTaMU HaBBIKAMU CAMOCTOSATEIbHOW paboThI, CO3/1aHuE
ycnoBuil st ux GopMupoBaHusa. PyOexkHbIII KOHTPOJIb MOXKET MPOBOJIUTHCS HECKOIBKO Pa3 B
CEMECTp, B BHJIE MPEABAPUTEIHLHOTO KOHTPOIIS (Tiepes SK3aMeHOM) U / Wiu B (popMe UTOTOBOTO
KOHTPOJISI, HAMPaBJICHHOI'O Ha BBISBICHUE CTEINEHH OBJIAJCHMS CTYACHTAMHU CHCTEMOI 3HaHUH,
YMEHHM W HaBBIKOB, MOJIYYEHHBIX B MpPOIECCe HM3YYCHMs] y4eOHOW IUCIUIUIMHBI. MTOroBbIii
KOHTPOJIb OCYIIECTBIIACTCS B KOHIIE CEMECTpa U3y4eHHs y4eOHOM TUCIUTUIUHEIL.

OcHoBHBIMU (pOpMaMH TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH CTYICHTOB SBIISIOTCS: YCTHBIN
ONpOC Ha JIEKUUAX, MPAKTUYECKHMX M CEMUHAPCKHUX 3aHATHSAX, MPOBEPKA BHIOJHEHUS
MUCHhMEHHBIX JOMAITHUX 3a/IaHUH, IPOBEJCHHE KOHTPOJIBHBIX PaboT, TeCTUpOBaHUE (TUCHMEHHOE
WIH KOMIIBIOTEPHOE), KOHTPOIb CAMOCTOATEIbHONW pabOThl CTYACHTOB (B HMHUCHMEHHOW WIU
ycTHOU dopMme) U T.A.

Ilpomesicymounas  ammecmayus  (KOHmponp)  OOy4aroOUMXcs 1O  JUCIUIUINHE
ofOecrieunBaeT OIEHUBAHUE PE3yIbTAaTOB Y4YeOHON JEATENbHOCTH CTYAEHTa 3a CeMecTp,
CIIy)KalllM{ N7l ONpeNeleHHus] YPOBHS KadyecTBa MOJATOTOBKU CTYACHTOB B COOTBETCTBUU C
tpeboBanusimu OI'OC COO u ®I'OC CIIO no cneunansHocTU. [IpoMexyTouHas arrecranus
OCYIIECTBIISIETCS. B KOHIIE CEMecTpa M 3aBepllaeT H3yuyeHUEe OTAETbHOM AUCHUIUIMHBI /
MEXIUCHUIUTMHAPHOTO Kypca / mpodeccruoHanbHOro Moayns. [IpomexxyTrounas arrecTtarus
peanusyetcs B popme 3adera / AuddepeHIInPOBAHHOTO 3a4eTa / IK3aMeHa.

Pezynomamor oceéoenuss oucyuniumsl JOCTUTAIOTCA 32 CYET MCMOJIb30BAaHUS B MpPOIECCE
0oOy4eHHUs aKTUBHBIX M WHTEPAKTUBHBIX METOJOB M TEXHOJOTUH (OPMHpPOBAHUS 3aJaHHBIX
pe3yIbTaTOB OOYYECHHSI Y CTYICHTOB.

2.5. Ucnonb30BaHue B Mpouecce 00y4eHNsI aKTHBHBIX U HHTEPAKTHBHBIX METO/I0B H
TeXHOJIOTHil (POPMHPOBAHNS Pe3yJbTATOB 00y4eHHUs

BkiroueHne B ydeOHBIM TpolLleCC aKTHBHBIX M HMHTEPAKTHBHBIX METOAOB OOy4YCHHs
AKTHBHM3MPYET IO3HABATEIFHYIO aKTUBHOCTh CTYACHTOB, YCHJIMBACT UX MHTEPEC U MOTHBAIIHIO,
pa3sBUBAET CIIOCOOHOCTh K CaMOCTOSATENILHOMY OOy4YeHMI0O M of0ecreduBaeT 0Oojee IOJIHOE
ycBoeHUe HH(opManuu (ecliu IpH JISKIMOHHOH 1o/1aue MaTtepuana ycBauBaercs He Oonee 20%,
uH(opMaluu, To B 1es10Boi urpe — 10 90%).

AKTHBHOE W WHTEpaKTHBHOE OOyYeHHE MpeArnoyaraecT oOy4deHHe, NOTPYKEHHOE B
oOI1eHne, KOTOpPOE COXpaHseT KOHEUHYI0 1eJlb M OCHOBHOE COJEp)KaHHE IpeaMera, HO
BUJIOM3MEHSET (OPMBI M TPHEMBbl BEICHUS 3aHATHA. K HayyHO-METOJMYECKMM OCHOBaM, Ha
KOTOPBIX 0a3upyeTcsi aKTUBHOE U UHTEPAKTUBHOE OOYUEHHE OTHOCATCS OOyYCHHE Yepe3 ObIT U
COTPYIHHYECTBO, Y4YeT pa3jiMyhii B CTWISX TO3HAHMSA, HCIIOJIB30BAHUE TIOMCKOBBIX,
UCCIIEI0BATEIbCKUX U UTPOBBIX METOJIOB.

WuTepakTuBHOE OO0ydYeHHE Kak ocobas (opma oOpraHM3aldd  IO3HaBaTEbHOU
JIeATEILHOCTH 00ECIIeYnBAeT BOBJICYCHHOCTh BCEX CTYACHTOB B 00Opa3oBaTeNbHBINA Ipolecc,
CO3JaeT YCJIOBHSA Ui OOMEHa, B3aUMHOro OOOTalleHWs 3HAHUSMH, WJIESIMH, CII0COOaMH
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JEeSITeTHHOCTH, CITOCOOCTBYET YCTAHOBJICHHIO SMOIIMOHAIBLHBIX KOHTAKTOB MEXIY CTYACHTaMH,
npuydaer paboTaTh B KOMaHJIIE, CHUMAeT HEPBHYIO HArpy3Ky, IOMOTAaeT HCIBITaTh YYyBCTBO
3alIMICHHOCTH, B3aUMOIIOHUMAaHHSI U COOCTBEHHOW YCIEIITHOCTH.

K MeTomgam akTHBHOTO U HHTEPAKTUBHOTO OOYUEHHSI OTHOCSITCS:

Heposvle mexnonoeuu: NenoBas UTPa, CEOKETHO - POJIeBasi UTPa, UMUTAIIMOHHBIC MBI,
UTPOBBIC 3aHATHS Ha MOJIEISIX (MCKYCCTBEHHAst 00pa3oBaTelbHas Cpejia, KOMITBIOTEPHBIC JICTIOBBIC
UTPBI), CTAXKUPOBKA (C BBITIOJHEHUEM MJIM 0€3 BBIMOJHEHHS JODKHOCTHOW POJIN), ICHCTBUS 110
WHCTPYKIUU (QJITOPUTMY)

Cumyayuonusiti ananu3: aHAN3 KOHKPETHBIX CHUTYalluid, pEIICHHE CUTYaTHBHBIX H
NIPOM3BOJICTBEHHBIX 3a/1a4, KEHC-TEXHOJIOTUU (MILTIOCTPATHBHBIC YUYEOHBIC CUTYaIlMH, KEHCHI ¢
dbopmupoBanneM U 0e3 QopMupoBaHUS MPOOJEMBbI, NPHUKIAAHBIC YIPWKHEHHS), pPa3zdoop
WHIMJICHTOB U3 MPAKTHKH, 0ACKET-METO U T.1I.

Depucmuueckue MexXHONOUU 2eHepUpO8anusi udetl: «MO3TOBOH INTYPM», CHHEKTHKA,
accoruanuu (metadopsl)

Tpenune-memoosl: COIMATBHO-TICUXOJIOTUYECKUN TPEHUHT, TPSHUHT JIEJIOBOTO OOIICHHMS,
NICUXOTEXHUYECKHUE UTPBI

Ilpobnemnoe obyuenue: akTUBHBIC (MPOOJIEMHBIC) JIEKIIMM M CEMHHApbI, JICKIIHH-
JIMCKYCCHH, TICPEKPECTHBIC UCKYCCUHM, TEMAaTUYECKHUE JUCKYCCHUU: KPYIJIBIA CTOJN, Tpecc-
KOH(epeHIUs / HaydyHO-TIpaKTh4Yeckasi KoHpepeHus, 1e0aThl

IIpoexmnoe obyyenue: pa3pabOTKa TBOPYECKOTO HHIUBUAYAIBHOT'O WM TPYIIIOBOTO
NPOCKTA, HMCCIICIOBATEIBCKHE MPOCKThI, WH(POPMAIMOHHBIC TPOCKTHI, TBOPYECKUE IMPOCKTHI,
COLIMAIEHO-OPUEHTUPOBAHHBIE MIPOCKTHI, UTPOBOE MPOCKTUPOBAHKE

Komanonoe ob6yuenue: pabota B MaJbIX TPYIINax, UHTEPBbIO, pab0Ta «IPYIIIIbI SKCIIEPTOB)

Tecmogvie mexnonocuu o06yyenuss (MOMUMO KOHTPOJISI TECThI BBITIOJIHSIOT TaKXKe
JIMarHOCTHYECKYI0, 00YYAIOIIYI0, OPTaHU3YIOIIYIO, PA3BUBAIOINYI0 y4eOHbIe (DYHKIMH): TECTHI C
OJIHO3HAYHBIM BBIOOPOM OTBETA, TECT C MHOTO3HAYHBIM OTBETOM, T€CTHI Ha JIOMOJHEHHUE, TECTHI
nepekpectHoro Bbibopa, MACTAK-texHonorus (MeTOJ AaKTUBHOTO COILIMOJIOTHYECKOTO
TECTUPOBAHUS, aHATIN3a U KOHTPOJIS)

2.6. 3agauu, ypoBHH, BUJbI H (JOPMBI CAMOCTOATEILHOH PA00THI M epevYeHb Y4eOHO-
MeTOIHYEeCKOro odecredeHust I CaMOCTOSATeIbHOI padoThl 00y4arOIIUNXCH

CamocrosarenbHass paboTa CTYAEHTOB  SBISETCS  00sA3aTENbHBIM  KOMIIOHEHTOM
00pa30BaTeNLHOTO MpOoLecca, TaK KaK OHa CIIOCOOCTBYET 0oJiee IITy00KOMY OCBOCHHUIO H3ydaeMOn
JMCLUIUIMHBL, 00€CIIeunBaeT 3aKperieHHEe MOTy4aeMblX Ha JIGKIIMOHHBIX 3aHATUAX 3HAaHUN ITyTeM
nproOpeTEeHUs] HAaBBIKOB OCMBICIICHUSI M PACHUIMPEHHs] HUX COJEp>KaHMs, HaBBIKOB PpEIICHUS
aKTyaJbHbIX NMPAKTHUECKUX 3a/1a4, HAayYHO-UCCIIEI0BATEIbCKONW NeATENbHOCTH, MOATOTOBKU K
CEeMMHAPCKHUM U NMPAKTHUECKUM 3aHATHUSAM, CAaye 3a4€TOB M SK3aMEHOB, 00ecrieuyrBasi TeM CaMbIM
(dbopmHpoBaHUE Pe3yIbTaTOB O0YUCHHS.

CamocrodarenbHass pa0oTa CTYIEHTOB SIBIISICTCSI COBOKYIHOCTBIO ayAUTOPHBIX U
BHEAYJAUTOPHBIX 3aHATHA M paboT, 00ecHeunBaIOMIMX YCHEIIHOE OCBOEHHE 00pazoBaTeIbHOM
IpOrpaMMBbl cpeHero oomiero oopa3oBaHusl.
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B pamkax ocBoeHuss OCHOBHOW mpod)ecCHOHAIBHOM 00pa30BaTeIbHON IPOrPaMMBbl
cpenHero  mpodecCHOHATBHOTO O0pa30BaHUS CaMOCTOSITENIbHAas paboTra  00y4aromuxcs
HaIpaBJieHAa Ha PElIeHUe CIEeAYIOMUX 3a1ay:

- 3aKperieHHe W pacHIMpeHUe 3HAHWUW, YMEHUH, MOJIyYeHHBIX CTYACHTaMHU BO BpeMs
JICKIMOHHBIX U MPAKTHUYECKUX 3aHATHH, (OpMHUpOBaHNE HA UX OCHOBE YCTOMUYMBBIX CTEPEOTHUIIOB
YMCTBEHHON U (U3NYECKON NEATEIbHOCTH;

- mpuoOpeTeHue JOMOJHUTEIbHBIX 3HAHMM W  HABBIKOB 10  JIUCHUIUIMHAM,
MEXIUCUUIUTMHAPHBIM KOMILIEKCaM, PO ECCHOHATbHBIM MOYJISIM, IPAKTUYECKOMY 00YUYEHHIO;

- (QopmupoBaHMe U pa3BUTHE 3HAHUH M HABBIKOB, CBS3aHHBIX C HAy4YHO-
HCCJIEIOBATENIBCKOM 1eATeIbHOCTHIO, HABBIKOB CAMOOPTraHHU3aIl1H;

- (opMupoBaHHE CaMOCTOSITEIbHOCTH MBIIUIEHUS, CIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTnu3alliu;

- BbIpabOTKa HaBBIKOB J(P(EKTUBHOW  CaMOCTOSTEIBHOM  MpodecCHOHATBHON
MPAKTUYECKON M Y4eOHO-HCCIIeI0BATENbCKON eI TEIbHOCTH

YPOBHU CaMOCTOSTENBHON pabOThl 00YJAIOIINXCS:

1. CamocTtosarenbHas pabora mo o0pasiy (HU3KHUH YPOBEHb CaMOCTOSITEIbHOCTH) —
MpeJoiaraeT HEeMOCPEICTBEHHBIM MEPEeHOC U3BECTHOTO CIOCcO0a pEelIeHUs B aHAIOTHMYHYIO
cutyainuio. Pabora BBIMONHSIOTCS Ha OCHOBE AITOPUTMOB, paHEe MPOJIEMOHCTPUPOBAHHBIX
npernojaBaTesieM W ONPOOOBAHHBIX CTYACHTAMHU IIPU BBHIMOJHEHUH MPEABIAYIINX 33JaHUM.
BocnpousBenenue anroputMoB  CHOcOOCTBYeT (OPMHPOBAHUIO YMEHUH U HAaBBHIKOB,
3alIOMUHAHHIO CIIOCOO0B CAMOCTOATEIbHOM PabOThl B KOHKPETHBIX CUTYAIIHSIX.

2. CamocrosiTenbHas paboTa — peKOHCTPYKIIHS (IOPOTOBBIN YPOBEHb CAMOCTOSITEIILHOCTH )
MpENIoyiaraeT OCMBICIICHHBI MEpPeHOC 3HAaHUW W YMEHHM B THUIOBBIE CHUTYallMH, YYUT
AQHAIM3UPOBATh COOBITHA, ABIEHUS, (DAKTHI, CO3/AET YCJOBHS JAJSl Pa3BUTHUS MBICIUTEIbHON
AKTUBHOCTH 00YYaromuxcs, JOPMUPYIOT IPUEMBI U METO/IbI IO3HABATEILHON e TEIbHOCTH.

3. CamocrostenpbHas  pabota —  wucclenoBaHue  (MPOJABUHYTHIH  YpOBEHBb
CaMOCTOSITEILHOCTH) - OCHOBaHAa Ha TOCTOSIHHOM IIOMCKE HOBBIX pelleHui, 00001eHnn u
CHUCTeMAaTH3allMK TOJNYYEHHBIX 3HAHWH, UX MEpPeHOCE B WHBIE HECTAHJAPTHBIE CUTyallUH U
HampaBlieHa Ha (OpMHUpPOBAHUE U PA3BUTHE TBOPUECKON JAEATENHHOCTH 00YJarOIIUXCS.

CprKTypa CaMOCTOSATEIbHOM pa6OTBI BKJIHOYAcCT Tpu OCHOBHBIX oTaria:
MOATOTOBUTEIIbHBIMN (OpHCHTHpOBO‘-IHBIﬁ), HUCIIOJIHUTEIbHBIN 1 KOHTpOJ'ILHO—,[[I/Ial"HOCTI/I‘-IeCKI/Iﬁ. B
paMKax YKa3aHHBIX 3TAIllOB IOCICAOBATCIBHO BBIMMOJHAIOTCA CICAYIOLINC y‘Ie6HBIe JICHCTBHUS:
aHaJIn3 yqe6H0r0 3aaHusl U CPOKOB C€r0 BBIIIOJIHCHUSA, ITOUCK CIIOCOOOB H CpeacTB c€ro
BBITIOJIHCHHUA, IIJIAHUPOBAHHUEC XOJa BBIIIOJIHCHUA 3aJlaHUs W IMMPOTHO3UPOBAHUC BO3MOKHBIX
3any,IlHCHI/II\/’I; IIPpOBEpPKaA, OLICHKA U CaMOOILICHKA IMOJIYYCHHBIX PC3YJIbTATOB.

CamMocTosTenpHas pa60Ta

Ne Bug CozepxaHue caMOCTOATEIHHONU PabOThI IIpumepnoe

/Il | CaMOCTOSITEIBHOM BpeMs

paboTs!

1. [HoaroroBka k CaMocrosiTenbHass paboTa MO MOATOTOBKE K JIGKIUU HeoOxomuma it | 20 MUHYT
JIEKIAN MOBTOPEHHSI N3YYEHHOT'O paHee MaTepralia, IIOCKOIbKY N3ydeHHe JTF000M
(TeopeTHYecKOMy | ITUCIMIUTMHBI CTPOUTCS HA ITOCIIE0BATEIFHOM OCBOSHHH Pa3eiiOB H TEM,
3aHHTI/HO) KaxKJiasd U3 KOTOPBIX TaK WJIM MHAYC CBA3aHa C NPECABIAYIIIUMU. HOBTOMy
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YPOBEHb OCBOCHHSI KOHKPETHOW IUCHUIUIMHBL ¥ (OPMHPOBAHUS
COOTBETCTBYIOIIUX PE3yJIbTaTOB OOYYCHHUS HANPSAMYIO CBSI3aH C TEM,
HACKOJBKO CTYOCHT OPHMEHTHPOBAaH HA IONyYCHHE Ha JIEKIHIX HOBBIX
3HAHUHU, TOMOJTHSIOUIUX YK€ UMEIOLIUECS 10 JaHHOM TUCIUTUINHE.

IToxaroroska x
MIPAKTUICCKOMY
(ceMuHApCKOMY)
3aHATHIO

CamocrositenpHasi  pabora  oOydaromuxcs IO  TOATOTOBKE K
MPaKTHYECKOMY 3aHATHUIO TIPEJIoiaraeT OCMBICICHUE LEU U 3a]a4d ero
MPOBEICHUS, OBJIAJICHNE HABBIKAMH AHAINTHYECKOW M HAydHO —
MCCJIEJ0BATEIbCKON JAESTEIBHOCTH.

CaMmocrosiTenbHas TOATOTOBKAa K MPAKTHIECKOMY (CEMHUHApCKOMY)
3aHATHUIO HAIpaBJieHa Ha:

- pa3BUTHE HaBBIKOB pabOTHI ¢ HAYYHOH W MHOM JTUTEPaTypOii;

- (¢opMupoBaHUE HABBIKOB (OPMYJIHPOBKH 3aJaydl / BBISIBICHUS
mpoOJIeMbl U YMEHUSI UX aHAIN3UPOBATh, BBIACIATH COCTaBHBIC YaCTH,
OTIPEJIETIATh JTAlbl PELICHHs 331a4u / IpoOIIeMbl;

- IOWCK ¥ aHaJIN3 JAOTIOJHUTEIBHOM HH(OPMALINH, TO3BOJISTIOIIEH TTyOxKe
pa3oOparbCsi B OTHEIBHBIX BONpOCax TeMbl WM CHOPMHUPOBATH
LIEIIOCTHOE TIPEJICTABICHHE TI0 Tpobieme;

- BBIpabOTKY yMeHHUs (OPMYJIMpOBaTh 3aJadyd IOUCKA HH(pOPMAIHH,
OTIPEETATh HEOOXOJMMbIE HCTOYHUKN HH(POPMANH U HX aKTYaJIbHOCTb,
CTPYKTYpPHpOBaTh IOJydaeMyl0 HHGOpPMAIMIO, BBIACIAS Haubosee
3HAQYUMYIO 4acTh, OLICHUBATh MPAKTHYECKYIO 3HAUUMOCTh M O(OPMIISATH
pe3yNbTaThl IOUCKA;

- (hopMHpOBaHME W Pa3BUTHE HABBIKOB I'PAMOTHOTO H3JIOKCHHS CBOMX
MBICJICH B YCTHOH ¥ TNHCHhMEHHOW (opMe C HCIOJIb30BAHUCM
COBPEMECHHOH HAay4yHOH mNpo¢)ecCHOHATBHOW TEPMUHONOTHH, IS
MOJTOTOBKH COOCTBEHHOI'O BRICTYIUICHHUS 110 00CYKJaeMbIM BOIIPOCAM;

- (opMHpOBaHHE HaBBIKA apI'yMEHTHPOBAHHOTO BEICHHS JUCKYCCHH IO
o0cyxaaeMolt mpobiieme.

PaboTa Ha mpakTHYEeCKOM 3aHATHM HAlpaBlIeHa B TOM YHCIIE Ha
M3MEHEHHE CTYJICHTOM caMoro cebsi. JlaHHbII pe3ysibTaT OueHb BaXKeH,
TIOCKOJIBKY OH ofecrieunBaeT (OPMUPOBAHHE IEJOTO Psijia Pe3yIbTaToB
00y4eHus1, HanmpuMep, CIOCOOHOCTD:

- OpraHM30BBIBaTh COOCTBEHHYIO JESTEIFHOCTh, BBIOMPATh THIIOBBIC
METOAbI U CIOCOOBI BBHIIOJIHEHUS HpO(beCCI/IOHaJ'H)HI)IX 3aJa4, OLICHUBATh
uX 3QPEKTHBHOCTH U KA4ECTBO;

- CaMOCTOSITEIbHO ONpeNeNsATh 3a/7aud  NPO(ecCHOHAILHOTO |
JMYHOCTHOTO Ppa3BUTHS, 3aHUMAThCS CaMOO0Opa30BaHHUEM, OCO3HAHHO
IUTAaHWPOBATH ITOBHIIICHNE KBATH(UKALINY;

- OCYIIECTBJIATH MOHMCK U HCIIOJIb30BaHHE MH(MOPMAIMH, HEOOXOAMMOM
it 3((GEeKTUBHOTO  BBIIOJHEHHS  NPO(QECCHOHANbHBIX  3ajad,

npodeccnoHaNTBLHOTO U JTUMYHOCTHOTO PA3BUTHS U T.I1.

30-60
MHHYT

ITonroroBska k
KOJUIOKBUYMY

KomnokBuym mpenctaBisieT co60il KOUIEKTUBHOE OOCYXKIEHHE pa3ziera
JUCLMIUIMHBL HA OCHOBE CaMOCTOSITENIHOTO M3y4YEHHs STOro pasjeia
cryneHTtamu. [10roToBKa K KOJJIOKBUYMY OCYIIECTBISIETCSI HA OCHOBE
HepeyHsi BOIIPOCOB, IIOATOTOBJICHHOTO IIPEIoJiaBaTesieM, OTBETHl Ha
KOTOPbIC HeO6XOJlI/IMO TMOJIYYUTh IPU U3YYCHUU ONPCIACTICHHOTO NIEPCUHA
HayYHBIX MCTOYHUKOB. CTyJIEHTaM BO HEOOXOANMO O3HAKOMHTHCS CO
CHeHI/IaI[BHOI\/’I J'IHTCpaTypOI\/’I, BBIIIKUCATh M3 HEC OTBETHI HA BOIIPOCHI,
KOTOpBIe OyayT 00CyKAaThcs Ha KOJUIOKBHYME, c(hOPMYJIUPOBATH CBOE
MHEHHE 110 Ka)KIOMY U3 BOIIPOCOB.

30-60
MUHYT

IToaroToBka k
KOHTPOJIbHOU

CaMocTosTenbHas IOoJAroTOBKA K KOHTpOJIBHOﬁ pa60Te BKJIIOYAET B ceOs:

2 Jaca
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(IpoBepOYHOI) - HM3y4YeHHE KOHCIICKTOB JICKLHUH, PacKPHIBAIOIIMX MaTepual, 3HaHUE
pabote KOTOPOT'O IIPOBEPSIETCS] KOHTPOJILHOM paboToii;

- MOBTOPEHHE y4eOHOro MarepHalia, MOJyYeHHOI'O IPH HMOATOTOBKE K
CEeMUHAPCKHM, [TPAaKTHYECKUM 3aHSATHIM M BO BPEMsI UX MPOBEJCHUS;

- I3y4eHHUE JOTIOIHUTEIBHON JIUTEPATypHhl, B KOTOPOH KOHKPETH3HPYETCS
CoJIeprKaHue MPOBEPSIEMBIX 3HAHUH;

- HIOBTOpPEHUE / BOCCTaHOBJICHHE AIITOPHTMOB, paHee
MPOJIEMOHCTPUPOBAHHEIX  IIpErojaBaTeseM U ONpoOOBaHHBIX
CTYJCHTaMHU IIPH BBITOJHECHUH 33 1aHNI Ha IPAKTHYECKUX 3aHATHIX;

- COCTaBJICHHE B MBICIEHHOH (opMe OTBETOB Ha MOCTAaBJICHHBIE B
KOHTPOJIBHOI paboTe BOIIPOCHL

5. [Toaroroska x CamocrosiTesnibHas IOATOTOBKa K 3adyeTy JOJDKHA OCyHIecTBIsAThCs B | 3,5 —4 yaca
3a4eTy TEUYEHHE BCETO CEMECTpa, B TOM UHCIIE, B pPaMKaX IOJIrOTOBKH K
JICKIMOHHBIM W TPAaKTUYECKUM 3aHATHSM, a TaK)Ke MOJTOTOBKH K
KOJUIOKBUYMY M KOHTPOJIBHOH paboTe, €ClIM OHH IIPELyCMOTPCHBI
NpernoiaBaTeneM

IToaroroBka BKJIIOYAET B ceOs, B TOM UHCIIE, OYEPEIHYIO MPOPaOOTKY
BCEro JICKIMOHHOTO Marepuaja, MaTepualioB, IOJATOTOBICHHBIX K
MPaKTHIECKUM (CEMHHApCKMM) 3aHATHAM B TEUCHHE CEMecTpa W
MOJIYYSHHBIX BO BpeMsl NPAaKTUYECKHX 3aHATHH (B paMKax JOKJIaJOB
JIPYTHX CTYICHTOB, BO BpEMs «KPYIJIBIX CTOJIOB», JHUCKYCCHM,
0oOCYXJEeHUSI W OCMBICICHHs MaTepHuaja); COOTHECEHHE JIaHHOU
nH(pOopManuH ¢ BOIIPOCaMH K 3a4€Ty, B CIIy4ae HelocTaTka HH(OPMALIHH,
HIOMCKa OTBETOB B PEKOMEH/I0BaHHOH MperoaaBaresieM y4eOHoH, yueOHo-
METOINYECKON U UHOU JIUTEpaTypeE.

Pexomenayercs nenaTh KpaTkue 3anucu s GopMUpOBaHMs B CO3HAHUU
YETKOW JIOTMYECKOH CXeMbl OTBeTa Ha Bompoc. HakaHyHe 3auera

HeO6XO]II/IMO TIOBTOPUTH OTBETHI, HE UCIIOJIB3Y 3allUCH.

6. ITonroroBska k CamocTosTenbHas NOArOTOBKA K DK3aMEHY CX0Ka C MOATOTOBKOM 16 — 24 gaca
9K3aMeHY K 3a4ery, HO O0beM y4eOHOro MaTepHaga, KOTOPbIH HE0O0XOAUMO
MOJITOTOBUTH K 9K3aMEHY (BOCCTAHOBUTH B IAMSTH, BHOBb OCMBICITUTD H
MOHATh), 3HAYUTEIHHO OoJbIne. BaxHO CcHOPMHPOBATH IEIOCTHOE
MpeJCTaBICHAE O COACPKAaHHMH OTBeTa Ha KaXKIBId BOIPOC, YUTO
MperoJiaracT 3HaHue Pa3HbIX HAYYHBIX MOJXO0JIOB K CYITHOCTH TOTO WIIH
WHOTO SIBJICHUS, WM TIPOIIECCa, YMEHHE OIPENENATh W aHAU3UPOBAThH
(hakTOpBI UX OMpeEENAIOmune U T.11.

Jnst 3TOro pexoMeHnyeTrcs NEpBOHAYAbHO B TedyeHue | - 2 JHew,
momobpaTh M3 Pa3HBIX HCTOYHWUKOB MaTepuasl, HEOOXOJMMBIN IS
Pa3BEepHYTOTO OTBETA Ha KAXKABII BOIPOC, U3JI0KHB €ro B BUJIE KPATKOTO
KOHCIIEKTa. 3aTeM MO0 TaMSITH BOCCTAHOBHUTH COJIEpXKAHUE KaXKIOTO

OTBETA.

@opMbI CaMOCTOATENILHOW paboOThl O0y4YaroOLIMXCs JJsl OBJIAJACHUS, 3aKpEIUICHUS U
cUcTeMaTH3alluy 3HaHUH U GOPMHUPOBAHUS YMEHHIA:

- pabota B OJEKTPOHHOM OMOIMOTEUHOH cHCTEeMe, COCTaBlIE€HHE KOHCIIEKTOB
NEPBOMCTOUYHUKOB U APYroi yueOHOW U HAy4HOMU JIUTEpaTyphl, paboTa ¢ KOHCIIEKTaMHU

- o0paboTka TekcTa (KOHCHEKTa, y4eOHWKa, NEpBOMCTOYHHUKA, JOMOJHUTEIHHON
JUTEPATypBl, Ay JUO U BUJEO3AIKCEN)
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- TIOBTOPHAs paboTa ¢ y4eOHBIM MaTEpHATIOM: COCTABJICHHUE IIJIaHA, COCTABIICHUE TAOJIUIL
JUIE CHCTEMAaTH3allui y4yeOHOro Marepuaia, OTBET Ha KOHTPOJBHBIC BOIPOCHI, 3allOJIHEHHE
paboueii TeTpaay U T.1I.

- aHaNuTU4ecKasi 00paboTKa TekcTa (aHHOTUPOBAHKE, PEeliEH3UpOBaHKe, pedepupoBaHue,
KOHCIICKT-aHaJIU3 | JIp.),

- paboTa Cc TecTaMH U BOIIPOCAMH JJIsi CAMOTIPOBEPKH

- paboTa C HOpMaTHBHO — IPABOBBIMU JIOKyMEHTAMHU

- HanMcaHue pedepara, ycce

- MOJITOTOBKA KYPCOBOW pabOTHI

- COCTaBJICHUE CIIOBAPSI 11O TUCIUILINHE

- pa3paboTKa MHIUBUAYAILHOTO WM TPYIIIOBOTO MPOEKTA

- BBITIOJIHEHUE MTPAKTHYECKOTO 3a1aHus (Keiica)

- MOMCK MH(OPMAIIMH TI0 33]aHHBIM TTapaMeTpam

- MOATOTOBKA MYJIbTHMEIHMA COOOIICHHWH / JOKJIAJOB K BBICTYIUICHHIO Ha CEMHHApPE
(koH(pepeHIN ), MaTepUaIOB-TIPE3ECHTAIIUN U T.I1.

- IOCTPOCHME CBOTHOM (0000IIAOIIEH ) TAOIHITBI

- pelleHHe 3aj1a4y ¥ YIPaKHEHUH 10 00pasiry

- pellicCHHE BapUaTHUBHBIX 3324

- BBITMIOJTHEHUE PACUETHBIX U rpaduyeckux padoT

- peIlICHHE CUTYAIlMOHHBIX 33124

- MOJITOTOBKA K JICJIOBBIM / POJICBBIM HI'PaM

- TPOCKTHPOBAaHWE W  MOJICJIMPOBAHUE PA3JIUYHBIX BHUJOB M  KOMIIOHCHTOB
npoeCCUOHATIBHOM IS TETLHOCTH

- T.JI.

[lepeuenpr y4eOHO-METOAMUYECKOTO OOecleueHus: Il CaMOCTOSITENBHONH  paboThI
00yJaromuXxcsi: METOANYECKHUE yKa3aHUsl MO0 CaMOCTOSITENbHON padoTe CTYIEHTOB; ydeOHas U
MeTouYecKas IuTeparypa B OubnuoTexe u 3neKTpoHHO# O6ubnmnorexe Kosiemka; oTBeeHHOE
JUTSL CaMOCTOSITEIbHON pabOThI BpeMs 3aHSITHI B KOMIBIOTEPHBIX kiaccax Komemxka, BKIrodas
paboTy cO CHEelMalIM3UpPOBAaHHBIM MPOTPAMMHBIM oOecredeHueM, HH(PpOPMAIMOHHBIMU
CIIPaBOYHBIMU CUCTEMAMM.
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3. VCJOBUS PEAJM3AIIMA YYEBHON JUCIHMUILTAHBI
(KYPCA)

3.1. TpeGoBaHus K MUHMMYMY MAaTEPHAJIbHO-TEXHUYECKOT0 00ecredeHus

Peanuzarus yueOnoit mucuumumnbsl (kypca) COO.01.04 MartemaTuka TpeOyeT HaIU4Hs
CHENHATBHBIX YYCOHBIX TOMEIICHUH I MPOBEACHUS BCEX BUIOB 3aHATUH, B T.4. YYCOHBIX
ayJIUTOPUN JJIsl TIPOBEACHUS TEOPETUYCCKUX 3aHATHH (JIEKIMH) W TPAKTHUYECKUX 3aHATHIA,
TPYNIIOBBIX M WHAWBUAYAIBHBIX KOHCYJIbTALUH, MOMEIIECHUH IS TMPOBEACHUS J1aOOPaTOPHBIX
paboT, TEKYIIero KOHTPOJIsSI W TIPOMEKYTOYHOH aTTECTAllud, COOTBETCTBYIOIIUM O0pa3oM
OCHAIIICHHBIC TIOMEIIEHUS ISl CAMOCTOSTEIILHOW PabOThI CTYICHTOB.

Y4eOHbIe TTOMEIICHUS JOJDKHBI OBITh OCHAIIICHBI BCEM HEOOXOJIUMBIM 000pYI0BaHUEM:
pabouue MecTa MperoiaBaTelis, 00yJalomuXxcs, TeXHHUECKUE U UHBIE CPEJICTBA O0yICHUSI.

[TepevyeHr KaOMHETOB /WM TaOOPATOPUI M/WUITM MAaCTEPCKUX W/WJTM MHBIX MTOMEIIEHUH,
TpeOyIOMMXCs AJI1 OCBOCHUS AUCHUILIUHBI (Kypca):

Ne HanmeHoBaHue nmoMereHus

1. | KaObuner ™aremMaTuku, TPUKIATHOW MaTEMaTHKH, CTAaTUCTHUKH, WH(POPMATUKH U

MH(OPMaLMOHHBIX TEXHOJIOTHH B IPOPECCUOHAIBHON 1€ATEIbHOCTH

2. | JJaboparopusi WHGOPMATHKH, BBIYHCIUTEIBHONH TEXHUKH M TEXHHUYECKUX CPEJICTB
06y‘I€HI/I$I, I/IH(i)OpMaIII/IOHHI)IX N KOMMYHUKAIIXMOHHBIX TeXHOHOFHfI, JOKYMCHTAIIUOHHOT'O
obecrieyeHnss B TPO(PECCHOHANBHON JEATEIBHOCTH W KOMIBIOTEPHOH 00paboTKu
JOKYMEHTOB

3. | Merognueckuii KaOMHET

4. | YuranbHbli 3a (KaOWHET U1 CAaMOCTOSTENTbHON paboTHI)

5. | bubimoreka

3.2. UndopmanuonHoe odecrneyenne 00yueHust
3.2.1. IlepeyeHb peKOMeH/1yeMbIX Y4eOHbIX U31aHN, JONOJTHUTEJbLHOMH JUTEPaTyPhI,
uHpopmannoHHbix MHTEpHET-pecypcoB

OcHOBHbIE HCTOYHUKH

1. Aranacsu JI. C. Maremaruka: anrebpa ¥ Haudaja MaTEMaTHYECKOrO aHAJIM3a,
reoMetpust. 'eomerpus. 10-11 knaccel. ba3oslit u yrinyonénnsiii yposau. PV / JI.C. AtanacsH,
B.®. byry3oB, C.b. Kagomues. - Mocksa: IIpocsenienue, 2022. - ISBN 978-5-09-099446-0. -
URL: https://ibooks.ru/bookshelf/388857/reading. - TekcT: 31€KTPOHHBIH.

2. Mep3ansak A. T'. Matemartuka: anreOpa U Hayajla MaTeMaTHYECKOT0 aHaIn3a, FeOMETpPHUS.

Anrebpa 1 Hayanma mMaTemMaTudeckoro aHanmsa. 11 kmacc. YraoyOn€uusrii yposenb. DDV / AT
Mep3nsk, [I.A. Homuposckuii, B.M. [1omsikoB. - Mocksa: [Ipocsemenne, 2022. - ISBN 978-5-09-
099471-2. - URL: https://ibooks.ru/bookshelf/388880/reading. - TekcT: 31€KTPOHHBII.

JIOHOJ]HI/ITCJII)HI)IC HCTOYHUKH
1. Kosnos B.B., Hukutun A.A., benonocos B.C., Mansue A.A. np. Maremaruka:
amreOpa W Havasia MaTeMaTHYECKOro aHaiW3a, TeoMmeTpus: yueOHmk s 11  kiacca
o0mieo0pa3oBaTeabHbIX OpraHu3zanuid. bazoBelil u yrnyonéuHslii ypoBHH / oa penakuuei B.B.
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Kosnora, A.A. Hukutuna. — Mocksa: M3narensctBo «IIpocsemenue», 2020. — 376 c. — ISBN

978-5-533-01649-0. — Tekcr: AJICKTPOHHBIN. — URL: https://pycckoe-
cnoBo.pd/listing/2019/16300/index.html
2. boromornog, H. B. MaremaTuka. Yrioy0aeHHbIi ypoBeHb. 10 - 11 kinaccsl: yueOHUK

IU1s cpeHero obero oopasosanus / H. B. boromonos, I1. M. Camoiinenko. — 5-¢ u3j., nepepad.
u on. — Mockga: M3natensctBo FOpaiit, 2024. — 399 c. — (Hapoanoe npocsemienue). — ISBN
978-5-534-15610-2. — Texkcr: anexkTpoHHbIi // O6pazoBaTenbHas miatdopma FOpait [calT]. —
URL: https://urait.ru/bcode/509196

3. boromonos, H. B. Maremaruka. AnreOpa u Hadayna aHaiau3a. ba3oBeiii ypoBeHb: 10 -

11 xmaccel: ydyeOHHMK myig cpeaHero obmiero odpasoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBo IOpaiit, 2024. — 241 c¢. — (OGmeoOpa3oBarenbHbIi 1uki1). — ISBN 978-5-534-
16084-0. — Tekct: snextponHslid // OOpa3zoBarenbHas miargopma Opaiit [caiit]. — URL:

https://urait.ru/bcode/530391
4. boromonoB, H. B. MaremaTtuka: y4eOHUK IS CpelHEro npodeccruoHalIbHOTO

obpazoBanus / H. B. boromonos, I1. Y. Camoiinenko. — 5-e uzja., nepepad. u gomn. — MockBa:
UznatensctBo HOpaiit, 2024. — 401 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-
534-07878-7. — Tekcrt: anekTpoHHbIi // ObpazoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/511565

CnpaBouHo-Onbuorpadpuyeckne, nepuoauyecKue H3JAaHHMSA, B T.4. POCCHHCKHE

JKyPHAJIbI:

1. Kypnan «Martematuyeckas Teopusi Urp u ee mnpuioxkeHus» [caiir]. — URL:
https://elibrary.ru/title_about new.asp?id=30671

2. Kypnan «lIpuxknagnas npuckperHas wmarematuka» [caiit]. —  URL:
https://elibrary.ru/title_about new.asp?id=28159

3. KypHan «9koHOMHUYECKHH >KypHaJ BBICIIEH IIKOJIBI SKOHOMUKW» [caiiT]. — URL:

https://elibrary.ru/title about new.asp?id=9280

HNudpopmanuonnsie pecypesl ceru Unrepuer
1. https://ig.hse.ru/mathematics - HUY BIIID Hayuno-o0pa3oBarenbHblii mopTain 1Q

3.2.2. IlepeyeHb coBpeMeHHbIX 0a3 JaHHBIX, JHMICH3HOHHOEC NPOIPaMMHOE
o0ecnieyenue

Cospemennvie npogheccuonanvivle 0a3bl OAHHBLIX U UHDOPMAYUOHHBIE CHPABOUHDBIE
cucmemvl  (UHPOPMAYUOHHBIE — MEXHONO2UU),  UCNONb3YeMOe  NpU  OCYUeCmENeHUl
0bpazosamenvHo20 npoyecca no OUCYUNIUHE:

- CopaBouno-mpaBoBasi  cuctema «KoHcynbrantllmoc»  (akTyanbHas — Bepcus),
coJepxaiasi, B TOM 4HCIIe, HOPMaTUBHO-NIPaBOBYIO 0a3y B 00JIACTH TOPTOBJIH, HOPMAaTHBHO-
paBoBYIO 0a3y B 00s1acTH (PUHAHCOB U T.II. (OT€YECTBEHHOE MPOU3BO/ICTBO);

- Uadopmanmonnas cucrema mius Oyxranrepa «Koucynsrantllimoc mis Oyxramrepay,
aKTyaibHas Bepcus (OTeUeCTBEHHOE MTPOU3BOJICTBO);
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- Crynendeckuii  wHGOPMAIIMOHHO-CIIPaBOYHBIA  mopTan  "['apanT-O0pa3oBanue"
https://edu.garant.ru/ (mocTymn cBOOOIHBIIT) (CBOOOHO PacCTIpPOCTPAHIEMOE);
- DeKTpOHHO-0MOMoTeYHas cuctema ibooks.ru. https://ibooks.ru/ (mocTym mo maposro)

(oTeuecTBEHHOE TTPOU3BOICTRO);
- OoOpazoBarenpHas miatdopma HOpaldT mims By30B W cCy30B. https://urait.ru/partner/

(mocTym 1o nmapoJito) (0TeYeCTBEHHOE MMPOU3BOJICTBO);

- Hayunas omektponHas  Oubnmoreka — 0a3za  ganHbeix  e¢LIBRARY.RU
https://elibrary.ru/defaultx.asp (mocTyn cBOOOHBIN);

- Scopus — enuHas 6a3a JaHHBIX PEIICH3UPYEMOW HAYUHOM JINTEPATYPhl. WWW.SCOPUS.COM
(mocTym cBOOOIHBIN);

JluyensuonHoe u c80000HO pacnpocmpausemoe NpPocpamMMHOe obecneueHue, 6 m.u.
OomeyecmeenHo20 NpouUsBo0CmEda, UCHOIb3YeMOe NpU OCYWecmealieHuu 00pa308amenbHO20
npoyecca no OUCYuniuHe:

- Microsoft Windows (JIM1I€H3HOHHOE).

- Oducubiii naker mporpamm MicrosoftOffice, BkIOYarOmMii TEKCTOBBIA pPEIAKTOP
MicrosoftWord, anekrponnyro Tabmuny MicrosoftExcel, mnporpammy st HOArOTOBKH
npeseHTanuii MicrosoftPowerPoint, 6paysep InternetExplorer (iunienznonHoe).

- IIporpammubiii mpoaykt ans padotel ¢ ¢aiinamu B ¢popmare PDF Adobe Acrobat
(cBOOOIHAS JIMIICH3MSA).

- Tlporpammuoe obecneuenune s apxuBanuu ZIP m RAR: WinRAR (Bepcus,
pabotaroniast B Windows) (cBoOOHAS TUTIEH3USA).

- IIporpammubiii npoaykt 1C: Ilpeanpusarue (JIMUIEH3UOHHOE, OTEYECTBEHHOE
MIPOU3BOJICTBO).

Ocobennocmu  yuyebOHO-Memoouuecko2o obecneuenuss 01 Uy C O0SPAHUYEHHbIMU
B03MONCHOCMAMU 300P08bSL U UHBAIUOO8

CTyneHThl C OTrpaHUYEHHBIMH BO3MOXXHOCTSMHU 3J0POBbS, B OTIUYHME OT OCTAIbHBIX
CTYJIEHTOB, UIMEIOT CBOM cHelupuIeckue 0COOEHHOCTH BOCIPUSITUS U TIepepaboTKU MaTepHana.
[TonGop u pa3paboTka y4eOHBIX MaTEpPHANIOB IS TaKHX CTYACHTOB MPOU3BOIUTCS C YyYETOM
pa3iauYHbIX (GOpPM MPEAOCTABICHUS JAHHOTO MaTepHala Tak, YTOObl MHBATUABI C HAPYIICHUSIMU
clyxa Tony4yanu HHGPOPMAIMI0 BH3yaldbHO, C HApPYIICHUSMU 3pEHUS - ayJualbHO.
[IpenycMoTpeHo B ciiydae HEOOXOIMMOCTH CO3/IaHUE TEKCTOBOM BepCHU JII0OOTO HETEKCTOBOTO
KOHTEHTa JUIsl €r0 BO3MOXXHOTO MPeoOpa3oBaHHsl B albTEPHATUBHBIE (OPMBI, yAOOHBIE IS
pa3MuYHBIX TOJb30BaTeNell, albTePHATHUBHYIO BEPCHIO MeEIUa-KOHTEHTA, MPEAyCMOTPEHBI
BO3MOXXHOCTh MacIITaOUpPOBaHMs TEKCTa U U300pakeHUi 0e3 MoTepu KayecTBa U JOCTYIMHOCTb
yIpaBlIeHUS] KOHTEHTOM C KJIaBUATYPHI.
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4. KOHTPOJIb M OIEHKA PE3YJBTATOB OCBOEHUS YYEBHOW
JTACIATITAHBI (KYPCA)
KOHTpOJ'II-: N OLCHKa pE3YyJIbTaTOB OCBOCHMH:A y‘IC6HOI>i JAUCHUIITIMHBI OCYHICCTBIIACTCA

ImpenoaaBaTcyIEM B IIPOLECCE ITPOBCACHUA 3aH5ITI/II71, BBITTOJTHECHU A O6yLIaIOH_[I/IMI/IC${ KOHTPOJIbHBIX

n CaMOCTOATCIIbHBIX pa60T, HMHANBUAYAJIbHBIX BaﬂaHHﬁ, IMPOXOXKACHUA TECTUPOBAHUA, CAAYN

J9K3aMCHa.

4.1. Pe3yabTarhbl, KpUTEPUHU U OLEHOYHbIE CPEACTBA JIsl NMPOBeJeHHUs TEKYILIero u

NMPOMEKYTOYHOIO KOHTPOJISI OCBOEGHHMSl JAMCUMIUIMHBI M (OPMHPOBAHHMS pe3yJIbTATOB

o0y4eHust
4.1.1.

Kpurepun

OIICHUBAHUA

pe3yJbTaToB

OCBOCHUHA

JIUCHUILIMHBI M

(popMupoBaHusi pe3yJibTATOB 00y4YeHHs] NPH MPOBeJIeHUH TeKYIero M MpoMe:KyTOYHOro

KOHTPOJISt

1. ba3oBbIil 3HAHUEBBIN YPOBEHb OCBOEHUS y4eOHOTr0 MaTepuaa - HOPOTrOBBIN

2. YMeHHE WCIIOJIb30BaTh TCOPCTUUCCKUEC 3HAaHUA U YMCHUSA IIPU BbIIIOJIHCHUHN

HpO(l)eCCI/IOHaJ'IbeIX 3agay4 - MMOBBIIIEHHBIN

3. YpoBeHb ri1y00Koi chopMUPOBAHHOCTU PE3YIBTATOB O0YUCHHS — IPOABUHYTHIM

KomMmmnoHeHTBI HpI/ISHaKI/I YPOBHS OCBOCHUA PE3YJIbTATOB O6y‘IeHI/I$I
pe3yJIbTaToB IMOPOTOBBII MOBBIIECHHBIN MIPOJABUHYTHIN
oOyueHus 1o
MYCLIAIIIINHE
3HaHusa CryzneHT neMOHCTpHUpYeT 3HaHue- | CTyIOeHT JeMOHCTPUPYET CtyzneHT MOXeT
3HaKOMCTBO, 3HAHHUE-KOIIHIO: aHAJIUTHYECKHUE 3HAHUS: CaMOCTOSATENIBHO
y3HaeT 00BEKTHI, IBJICHUS U YBEPEHHO BOCIIPOU3BOAMT H W3BJIEKATh HOBBIE
MIOHATHS, HAXOAUT B HUX MOHUMAET TOTy4YEeHHbIE 3HAHUS U3
pas3nuumsl, IPOSBIISET 3HAaHNE 3HAHMS, OTHOCUT X K TOH WJIM | OKPY’KaroIllero MHpa,
HCTOYHUKOB TOJTyYEHHS MHOH KJIaCCU(PHUKAITMOHHOM TBOPYECKH UX
nH(popManuH, MOXET TpyIIe, CaMOCTOSITENBEHO HCIIONIB30BATh IS
OCYILECTBIIATH CAMOCTOSITEIIEHO CHCTEMaTH3HUPYeT HX, MPUHATHS PELICHUN B
PEnpoyKTUBHBIE AEHCTBUS HAL yCTaHaBJIMBAET B3aHMOCBS3H HOBBIX H
3HaHMSAMH IIyTEM MEXIYy HUMH, IPOAYKTHBHO HeCcTaHJapTHBIX
CaMOCTOSTENIEHOTO HIPUMEHSET B 3HAKOMBIX CUTYyalHsX.
BOCIIPOM3BEACHUS U IPUMEHEHHS | CHUTYyalusX.
HHQOPMALUH.
VMeHus CryneHT yMeeT KOPPEeKTHO CryneHrt ymeet CryneHTt ymeet
BBITIOJTHATH MIPEAITICAHHbIE CaMOCTOSITEIILHO BBITIOTHSATD CaMOCTOSITETILHO
JIEHCTBUS 110 UHCTPYKLUHY, JercTBus (IPUEMBL, BBIIOJIHATh IEUCTBUS,
ITOPUTMY B M3BECTHOU OTIepaIym) 1O PEIICHNI0 CBSI3aHHBIC C
CUTYyaIll{, CAMOCTOSITEIHHO HECTaHAAPTHBIX 3a/1a4, penieHreM
BBINOJIHAET JEHCTBUS 110 TpeOyronmx BeI0Opa Ha HCCIIe0BATENbCKUX
PEIIEeHNIO TUIIOBBIX 3a/1a4, OCHOBE KOMOWHAIMN 3a/1a4, IEMOHCTPUPYET
TpeOyroumx BpIOOpa U3 YKcia U3BECTHBIX METOIOB, B TBOpPYECKOE
M3BECTHBIX METO/IOB, B HeTpeacKa3yeMo HCTIOJIE30BaHHE
MpesIcKa3yeMo U3MeHsoLecs HU3MEHSIIOIEHCS CUTyaluu YMEHUH (TEeXHOJIOTHIA)
CUTyaluu
NmeTn CTyIeHT JeMOHCTPUPYET CryneHT 1eMOHCTpUPYET CryneHr rotos
IIPaKTHYECKHIA TOTOBHOCTB K PELICHHIO TOTOBHOCTH K pemaTh MPaKTHIECKHe
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OIIBIT

y4eOHBIX,
yueOHo-
MPOCKTHBIX
COLIMAIIBHO-
MPOCKTHBIX

CUTyalusiIx

NPpUMCHCHUSA B

OTPaHUIEHHOTO KOJIMYECTBA
HETUIIUYHBIX 3a/1a4 [IPH yCIOBUU
OKa3aHUsl EMy METOINYECKOU
MOMOIIY (HampuMep, TOCTaHOBKA
YTOUYHSFOILIUX BOIIPOCOB), @ TAKXKE
M | He roToB pelaTh NpakTH4ecKHue 3a]1a4 NOBBIIICHHOM
3aJa4y NOBBIIIEHHOH CIIOKHOCTH
U TpUHAMATH MIpUHUMATD
npodeccrnoHaNbHBIEe U
yIpaBIeHYECKUE PEIICHUS B
YCIJIOBUSIX HETIOIHOM YCIIOBUSIX HETIOJIHOM
OIpeNIeNeHHOCTH, IpU
HEOCTATOTHOM HEIOCTaTOYHOM
JIOKYMEHTaJIbHOM, HOPMATUBHOM | JOKYMEHTAJIBHOM,

U MCTOANYCCKOM 00eCTICUCHHH. HOpPMaTUBHOM U

CaMOCTOSTETEHOMY PEIICHHUIO
OTrPaHUYEHHOT0 KOJUYECTBA
HETHUIWYHBIX 33734, HO
HCIBITBIBACT TPYAHOCTHU IIPU
peIIeHUH TPaKTHIECKUX

CJIOKHOCTH, ITO3BOJIAIOIINUX

npo¢eCCHOHATIbHEIE U
yIpaBJIEHYECKUE PEIICHHS B

OIPCACIICHHOCTHU, IMPpU

METOJINYECKOM 00ECIIeYCHHH.

CJIO’)KHOCTH,

MpUHUMAaTh

HEIOJTHOM

METOIMYECKOM
o0OecIieueHuu.

yIpaBJIeHYECKUe

HEAOCTATOYHOM

HOpPMAaTUBHOM U

3aJ1a9M TTOBBIIIICHHON

HCTHUIIOBBIC 3a1a4H,

po¢eCCHOHATBHEIE U

PELICHUS B YCIOBHAX

OTIPEIEICHHOCTH, IIPU

JAOKYMEHTAJIbHOM,

4.1.2. ®opMbI KOHTPOJISI Pe3yJbTATOB OCBOEHHSI IMCUHMILIUHBI U (opMHUpoOBaHMS

JIMIHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX PE3YyJAbTATOB IIPU MPOBCACHUUN TEKYLICI0 U

MPOMEKYTOYHOT'0 KOHTPOJIsA

cBOOOJTHO OMNEpHPOBAaTh IMOHATHEM: CTENEHb C IENbIM IOKa3aTeleM,
MCTIONIB30BaTh TTOAXOMAILYI0 (OPMY 3alMCH JEHCTBUTENBHBIX HHCET IS
penIeHns NPaKTHYECKHX 3a/1a4 ¥ IIPEICTABIEH s JaHHbIX;

cBOOOJTHO OMEPHPOBAaTh NMOHATHEM: apU(pMETHUECKHII KOPEHb HATYpaIbHOI
CTENEHN;

cBOOOJTHO OIEPHPOBATh TMOHATHEM: CTENCHb C PAIlOHAIBHBIM MOKa3aTeNeM;
CBOOOJTHO ONEPUPOBATH TOHATUAMHK: JIOTapu(M UHCIA, AECATHUYHBIE WU
HaTypaJbHbIE JIOTapH MBI,
cBOOOJTHO OTIEPHUPOBATH MNOHATHSAMHU: CHMHYC, KOCHHYC, TaHI€HC,
KOTaHI'€HC YHCIIOBOTO apryMeHTa;

OINEpHpPOBATh MOHATHAMM: aPKCHHYC, aDKKOCHHYC ¥ apKTaHI'€HC YHCJIOBOTO
apryMeHTa.

VYpaBHEHMs U HEPABEHCTBA:

cBOOOJTHO ONEPHPOBAThH TOHATHUSMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCHIIbHBIE ~ yPaBHEHUS U

YpaBHCHUA-CICACTBUS, PaBHOCHJIbHBIC

HaunmenoBanue JlecKpHIITOPBI pe3yJbTaTa 00y4eHHUs DopMBbI KOHTPOJIS
pe3yJbTaTa Texymero -
o0y4enust g
= 3
g 7
=
IIpenmerHbie B pesynbrate ocBoeHus YueOHOM IUCLUIUIUHBI (Kypca) OOydarolIMecsl | - BBINOJHEHHE HPAKTHYECKHX
Ppe3yIbTaThl JIOJDKHBI OBJIAf€Th CIEAYIOIIMMH HpPEIMETHBIMH pPe3ylbTaTaMHU OCBOEHHS | paboT;
U3YYEHUS OCHOBHOH 00pa30BaTEIbHON MPOrPaAMMBI: - IpoBepKa padboumnx
IIpenmerHble pe3ynbTaThl OCBOSHHUS (enepaibHON padouell mporpaMMsl IO | TeTpanei
MaTeMaTHKe IPEACTaBICHBI 110 roJaM OOydeHUs B pPaMKaxX OTJEIbHBIX | - TeMaTHYECKHE JUCKYCCHU
y4eOHBIX KYpCOB B COOTBETCTBYIOIIHUX Pa3fiellax HACTOAIICH IPOrPaMMBL. - peleHne 3a1a4d 1
K xonmy oOyuenust B 1 moiayroguu OOyYalOIIMICS MOJYYHUT CIEAYIOLUIME | YNPaXKHEHUH 1o oOpasily
HpeIMETHbIE PEe3yJIbTaThl 10 OTACIBbHBIM TeMaM (efepanbHON paboueit | - YCTHBIH OMPOC HA JTEKIHAX /
mporpaMMbl  y4eOHOro Kypca «Anrebpa M Hadana MaTeMaTHYECKOro | NMPaKTUYECKHUX 3aHATHAX
aHaIu3a»: - TeMaTHYECKHE IUCKYCCHU
Yucna 1 BEIYUCTCHUS: - pabota ¢ TecTaMu U
CBOOOJHO OIEPUPOBATh MOHATUSIMH: DPAlMOHANBHOE 4YUCIO, OECKOHEUHas | BOIPOCAMH AT
nepuoandeckast IpoOb, MPOIEHTH, UPPALUOHAIBHOE YHCIO, MHOXKECTBA | CaMOIPOBEPKH
PaLHOHAIBHBIX U JeHCTBUTENBHBIX YHCEII, MOLYNIb JeHICTBUTENBHOTO YUCIA; | - IPOBEPKA KOHCIIEKTOB
INPUMEHATh OPOOH M TPOLEHTHl IS pelleHHs NPUKIAJHBIX 3aJad U3 | - TePMUHOJIOTMYECKUIl
Pa3IMUHBIX OTpaciei 3HAaHUH U peaIbHOM KU3HHU; JIUKTaHT &
MIPUMEHS T IPUONTVDKEHHbIE BEIYHUCIICHHS, IPaBIJIa OKPYTJICHHS, IPUKHAKY U §
OLICHKY pe3yJIbTaTa BBIYHCIICHUIH; &
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HEPaBEHCTBA;
IOPUMEHATh Ppa3IMYHbIe METOAbI pEIICHHS palHOHAIBHBIX M APOOHO-
PaLHOHANBHBIX ypPAaBHEHMI, MPUMEHSATH METOA HHTEPBATOB JUIS PEIICHHS
HEPaBEeHCTB;

CBOOOJHO ONEPUPOBATH IOHATHSAMH: MHOTOWIEH OT OJHOH INepEeMEHHOM,
MHOTOWICH C LEIbIMH KOd(hQUIUEeHTaMH, KOPHH MHOTOWICHA, NPHMEHSITh
JleTIeHHe MHOTOWICHa Ha MHOTOWICH C OCTaTKOM, TeopeMy bedy u Teopemy
Buera mns pernenus 3agad;

CBOOOJHO ONEpPHPOBaTh MOHATHAMHU: CHCTEMAa JMHEHHBIX ypaBHEHUI,
MaTpHULa, ONpPEeIeIHUTeNhb MAaTPHIB 2 X 2 U €ro IeOMETPUYECKUH CMEICI,
HCTIONB30BaTh CBOMCTBA ONPENeNUTeNs 2 X 2 JJIs BBIYHCIICHUS €T0 3HAUCHHS,
MIPUMEHATH ONPENENUTeNN IS PEIICHUS CHCTEMBI JIHHEIHBIX ypaBHEHUIA,
MOZIEIPOBATh PEAbHBIC CUTyallUd C MOMOIIBIO CHCTEMBl JHMHEHHBIX
YpaBHEHHH, HCCIEAOBAaTh MOCTPOSHHBIE MOJENH C IOMONIBIO MATpHUIl U
oIpeieIuTeNeH, HHTePIPETHPOBATH IIOTyUECHHBIH Pe3y/IbTaT;

HCTIONB30BaTh CBOWCTBA JEHUCTBHH C KOPHSAMH JUIi HpeoOpa3oBaHUS
BBIPAYKECHUIA;

BBITIOJIHATE IPEe00pa30BaHus YHCIIOBBIX BEIPKCHHUMH, COIEPIKAINX CTEIIEHHU C
panoOHAIBHBIM II0Ka3aTeleM;

HCTIONB30BaTh cBoOiicTBa norapu¢pmMoB ULt npeoOpa3oBaHus
JI0Tapr()MHIECKUX BBIPAKCHUH;

CBOOOJHO OIEPHPOBATh IOHATHSIMU: HPPAIMOHAIBHEIE, 10Ka3aTeIbHbIe U
norapuMUUECKUe YPaBHEHUs, HAXOAUTh HX peEUIeHUs C IIOMOLIBIO
PABHOCHIILHBIX IIEPEXOJI0B MIIU OCYIECTBIIAS IPOBEPKY KOPHE;

HPUMEHATh OCHOBHbIEC TPUTOHOMETPHYECKUE (hOPMYJIBI 17T IIPe0dpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAYKCHHI;

CBOOOJHO ONEpHPOBaTh IOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
HPUMEHATh HeoOXoaumbie (OPMyNbl Ul PEIICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHHUI;

MOZIEIHPOBATh pealbHble CHUTyallMd Ha s3bIKE aiureOpbl, COCTaBILATh
BBIPA)KEHUS,

ypaBHEHHMsI, HEPABEHCTBA 110 YCJIOBHIO 3alauH, HCCIENOBATh IIOCTPOCHHBIE
MOJIEJIH C HCIOJIb30BaHHUEM allllapara aareOphl.

DyHKUMY U rpaduKu:

cBOOOJIHO ONEPUPOBATH MOHATHAMU: (QYHKIMS, CIIOCOOBI 3a1aHus QYHKIMH,
B3aMMHO OOpaTHbIe (YHKUMM, KOMHO3uuUs (yHKIWi, rpadux QyHKIMH,
BBITOJIHATh JIEMEHTAapHbIE IPe00pa3oBaHus rpauKoB (yHKIIHH;

CBOOOZHO ONEPHPOBATh MOHATUSMHU: OONACTb ONpeNeTeHHUS U MHOXKECTBO
3Ha4YCHUN (DYHKIUH, HyTH (YHKIUH, TPOMEXYTKH 3HAKOIMOCTOSHCTBA,
CBOOOJHO ONEPUPOBATh MOHSTHAMH: UYETHbIC W HEYETHBIC (YHKIUH,
nepuoAndeckue  (YHKIMH, TPOMEXKYTKH MOHOTOHHOCTH  (DyHKIUH,
MaKCHMYMbl ¥ MHHHMYMBI (QYHKIUH, HanOOIIbIIIee 1 HAUMEHbIIIee 3HAUCHUE
(DYHKINH HA IPOMEXYTKE;

CBOOOJIHO OTEPHPOBAThH MOHATHUSAMU: CTENEHHAs byHKIHUA C
HATypalbHBIM M LEIObIM IOKa3aTeneM, rpadHK CTeNeHHOH (GYHKIHU C
HATYpalbHBIM M LEJIBIM IIOKa3aTeleM, TpaduK KOPHS N-OH CTENEeHH Kak
(yHKIMH 00paTHO# CTEHEHH C HAaTypaIbHbIM IIOKA3aTeNeM;

onepupoBaTh MOHATHSAMH: JHMHEHHAs, KBaJpaTH4YHAas U APOOHO-NHHEHHas
(YHKIHMH, BBINONHATH BIEMCHTAPHOC HCCICJOBAaHUE U MOCTPOCHHE HX
rpaduKoB;

CBOOOJHO ONEPUPOBATh MOHATHAMHU: IMOKa3aTelbHas M Jorapudmuueckas
(YHKIMH, X CBOMCTBA U IPpa(UKH, UCIIONB30BATh MX TPa(HKH A1 PEIICHUS
YpaBHEHMIA;

CBOOOJHO OINEPHPOBATh MOHATHAMU: TPUTOHOMETPHUYECKAas OKPYKHOCTD,
ompeieIeHie TPHIOHOMETPHYECKHX (DYHKITHI YUCIOBOTO apIyMEHTa;
UCTIONB30BaTh TIpadukd GYHKIMI I HCCIEJOBAHHS IPOIECCOB U
3aBHCHMOCTEH IIpU DEIICHUM 3afad M3 APYTUX Y4YeOHBIX INIPEIAMETOB U
peanbHO’ KU3HH, BBIPAXKaTh (POPMyIaMU 3aBUCUMOCTU MEXK/Y BETHINHAMH;
Havana MaTeMaTHYeCKOTO aHAIM3a:

CBOOOJHO OIEPUPOBATH MOHATUSAMH: apH(PMETHUECKas U TeoMeTpHYecKast
mporpeccus, OCGCKOHEYHO yObIBaromas TeoMeTpHYecKas MpOTPEecCHs,
JIMHEHHBIA M SKCHOHEHIMANBHBIA POCT, (OpMyNa CIOKHBIX IPOIEHTOB,
HMeTb NIPECTaBICHHUE O KOHCTAHTE;

HCTIONB30BaTh IPOTPECCHU UL DEIICHHs pPealbHBIX 3a]ad IPUKIAJHOTO
XapaxTepa;
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CBOOOIHO OIIEPHPOBATH MOHATUIMH: IIOCIIEOBATEIFHOCTD, CIIOCOOBI 3aJaHHs
MIOCIIEI0BATEILHOCTEH, MOHOTOHHBIE H OrpaHUYCHHEIE TTOCIIC0BATENFHOCTH,
MOHMMATh OCHOBBI 3apOXKICHHS MAaTeMAaTHYECKOTO aHAM3a KaK aHalu3a
OECKOHEYHO MAJIBIX;

CBOOOJIHO OTIEPHPOBATH ITOHATUSIMHU: HETIPepPHIBHBIC GbyHKIHH,
TOYKH pa3pbiBa rpaduka GyHKINH, aCHMITOTHI Fpaduka QYHKIINH;
CBOOOZIHO OIEpHUPOBAaTh IOHATHEM: (DYHKIHUS, HEHpephIBHAas Ha OTpeE3Ke,
MIPUMEHSATH CBOICTBA HEMIPEPBIBHBIX (QYHKIMIL AT pelIeHus 3a/1a4;
CBOOOJHO OIEpUpPOBATh MOHATHSAMHU: MepBas U BTOpas HPOU3BOJHBIC
¢yHKIUH, KacaTenbHas K rpaduKy QyHKIHH;

BBEIYUCIIATH IPOU3BOJHBIE CyMMBI, IIPOU3BECHHUS, YACTHOTO ¥ KOMITO3UIIUU
IBYX (QyHKIUH, 3HATH IPOU3BOJHBIC HIIEMEHTAPHBIX (DYHKIIHH;

HCTIONB30BaTh T'€OMETPHYECKHI M (QU3MYECKHI CMBICI MPOU3BOIHON JUISL
penreHus 3axad.

MHoOXecTBa U JIOTUKA:

CBOOOJHO  ONEpHPOBaTh  IMOHATHAMH: MHOXECTBO, OIEpaliH  Haj
MHOXECTBaMH;

HCTIONB30BaTh TEOPETUKO-MHOXKECTBCHHBIN amIapaT JUls OMHCAHHs PealbHBIX
MIPOLIECCOB U SABJICHUI, IIPH PEIICHNH 33134 U3 APYIUX YUEOHBIX IPEAMETOB;
CBOOOJHO OIEPHUPOBATh NOHATHSAMHU: OIpEAeNCHHE, TEOpeMa, ypaBHEHHe-
CIIICTBHE, CBOWHCTBO  MAaTeMaTHYeCKOro OOBEKTa, JIOKa3aTelbCTBO,
PaBHOCWIbHBIE YPaBHEHUS I HEPaBEHCTBA.

K xoHIly 00y4eHus: BO 2-M HOJIYroAnu 00y4arOIIUICs MOTYYHUT CICAYIOLIHE
MpeIMEeTHBIC Pe3yJbTaThl 10 OTACIbHBIM TeMaM (eaepanbHOll paboueit
nmporpamMmbl  yueOHOro Kypca «Auredpa M Hadana MaTeMaTHYECKOro
aHaIu3a»:

Yucrna ¥ BBIYUCIICHUS:

CBOOOIHO OIIEPUPOBATH MOHATHAMH: HATYpaIbHOE U LI€JI0€ YHCII0, MHOXKECTBA
HATYpaJIbHBIX U LENBIX YHCEJ, UCIONB30BATh NPU3HAKH AEIMMOCTH LEIbIX
yucen, HOJl u HOK HatypanbHbIX 4Mcen Ul pelieHus 3a1ad, NPUMEHATh
anroput™ EBkimpa;

CBOOOJHO OIEPUPOBATh MOHATHEM OCTaTKa IO MOJZYINIO, 3allUCHIBATh
HATypaJlbHblE YUCTIA B PA3IMYHBIX TO3ULUOHHBIX CHCTEMAX CUHCICHHUS;
CBOOOJHO ONEPHPOBATH IMOHATHAMH: KOMIUIGKCHOE YHCIO U MHOXKECTBO
KOMILIEKCHBIX YHCEJl, IPEACTABILATh KOMILUIEKCHBIE YHCTIa B alredpandeckoit
U TPUTOHOMETPUUECKOH (opMe, BHIIOIHATH apU(METHYECKUE ONEepaLun ¢
HUMHU 1 U300paxaTh Ha KOOPJMHATHOH IJIOCKOCTH.

VYpaBHEHHs U HEPaBEHCTBA!

CBOOOJHO OIEPHPOBATh IMOHATUSMH: HPpAlMOHATbHbIE, MOKa3aTelbHbIE U
norapuMUYECKUEe HEPABEHCTBA, HAXOAUTh UX pEIICHHS C I[OMOLIBIO
PaBHOCHIIBHBIX TI€PEXO0/I0B;

OCYIECTBIATh OTOOpP KOpHEH IpU pPEIIeHHH TPUTOHOMETPUYECKOro
ypaBHEHMS; CBOOOJHO ONEPHUPOBATh IOHATHEM TPUTOHOMETPUYECKOE
HEePaBeHCTBO, IPHMEHSITh

HEoOXOoAUMBbIE (dopmyb UL peleHust OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMH: CUCTEMA U COBOKYIHOCTh YPaBHEHHH U
HEePaBEHCTB, PABHOCHIbHbIE CHCTEMBl M CHCTEMBI-CICACTBUS, HAXOAUTH
pelIeHns] CHCTeMBl U COBOKYIIHOCTEH PpallOHANbHBIX, HPPAIMOHATbHBIX,
I0Ka3aTeIbHBIX U JOrapH()MUIECKUX YPAaBHEHUH U HEPABEHCTB,

pemratsb palMoHasbHbIE, UppaldoOHANIbHBIE, HOKa3aTeNbHBbIE,
norapuMUUECKUe U TPUTOHOMETPUUYECKHE YPABHEHHS H HEPaBEHCTBA,
cozeprKalye MOIYIH U TapaMeTphl;

HPUMEHATh TpadU4ecKHe METOIbI VISl PEIICHUs ypaBHECHUH U HEPABEHCTB, a
TaKoKe 337124 ¢ IapaMeTPaMu;

MOZEIHPOBATh pealbHbIC CHTYyallHd Ha s3bIKE anreOpbl, COCTaBILATH
BBIPA)KCHUS, YPAaBHCHHUSI, HEPABCHCTBA U HX CHCTEMBI IO YCIOBHIO 3aJauH,
HCCIIEIOBATh IIOCTPOCHHBIC MOJENH C HCIIONB30BAaHUEM allapara anreOpsl,
HMHTEPIIPETUPOBATH IOMYYCHHBIN pe3yIbTar.

DyHKIMY U rpaduKu:

CTPOHTH TIpauKH KOMIO3UIUHM (GYHKIUH C IOMOINBIO 3IEMEHTapHOIO
HCCIICJOBAaHUS U CBOMCTB KOMIO3UIIMH JBYX (DYHKLIMI;

CTPOHTh TeOMEeTpUUecKHe o00pasbl ypaBHEHMH M  HEpaBeHCTB Ha
KOOpPAMHATHOI MIOCKOCTH;

CBOOOJHO ONEPUPOBATh IOHATHAMH: TpPaQUKM  TPUTOHOMETPUUCCKUX
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¢$yHKUMA; TpUMEHATh (QYHKOUHM JUIL MOJCIMPOBAHMS U HCCICIOBAHUS
peaNbHBIX IPOIIECCOB.

Havana MaTeMaTHYeCKOTO aHAIH3a:

HCTIONB30BaTh IPOU3BOAHYIO A MCCIEA0BaHUS (PyHKIINH HA MOHOTOHHOCTh
1 DKCTPEMYMEI;

HaXOJUTh HaHOOJbIIee U HAaNMEHbIIee 3HaUeHHs (DYHKIHU HETIPEPHIBHON Ha
OTpE3KE;

HCTIONB30BaTh HPOM3BOJAHYIO Ui HAXOXKAEHUS HAWIYYIIerO PEIICHUsS B
NPUKIAJHBIX, B TOM 4YHCIE CONMAIbHO-DKOHOMHYECKHX, 3aJadax, ULt
OIIpeIeTIeHNs] CKOPOCTH U YCKOPEHHs IIpoLecca, 3aJaHHoro (GpopMyoi uim
rpaduKoM;

CBOOOJHO OIEpHUPOBATh IOHATHAMH: II€PBOOOpa3Hasl, OIpPENCIEHHBII
HHTETrpaj, HaXOJUTh IePBOOOPA3HEIE TEMEHTAPHBIX (QYHKIUH U BEIYHUCIATH
uHTerpan no ¢popmyine Herorona-Jleiibnnma;

HaXOJUTh IO ! INIOCKUX QUTYp U 0OBEMBI T C HOMOIIBIO HHTErPaa;
HMETh IPEJCTaBIeHHE O MATeMAaTHYECKOM MOJEIMPOBAHUH Ha IIpUMepe
cocTaBieHHs JupGepeHHaIbHBIX YPaBHEHHI,

pemiaTh NpUKJIaJHBIC 33/ladd, B TOM YHCIIE CONUATEHO-)KOHOMHYECKOTO H
(u3rUecKkoro xapakrepa, CpeACTBAMI MaTEMAaTHIECKOTO aHAIN3a.
peOMeTHEIE Pe3yNIbTaThl [0 OT/JENbHEIM TeMaM y4eOHOro Kypca «I'eoMeTpush».
K xoHIy 1 momyroaust o6ydaromuiicst HayInuTCs:

CBOOOIHO OIIEPHPOBATH OCHOBHBIMH ITOHATHSIMH CTEPEOMETPUH IIPH PEIICHUN
3a71a4 U NIPOBEICHHY MAaTEMaTHYECKHX PACCYKICHUIA;

MIPUMEHATh AKCHOMBI CTEPEOMETPUHM U CIICACTBHUS M3 HHUX IPH DPEIIeHHU
reOMETPHYECKHX 3a/1ad;

KJIacCU(UIIUPOBATh B3aUMHOE DPACIONOXKEHHUE IPAMBIX B IIPOCTPAHCTBE,
IUIOCKOCTEH B IIPOCTPAHCTBE, MPSMBIX H IJIOCKOCTEH B IPOCTPAHCTBE;
CBOOOJIHO OIEPUPOBATH MOHATHAMH, CBSI3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE:
MEXIy OPSMBIMH B IPOCTPAHCTBE, MEXKLY IIPSAMOH H IJIOCKOCTHIO;

CBOOOJIHO ONEPUPOBATH OHATUSIMHY, CBSI3aHHBIMH C MHOTOIDAaHHUKAMH;
CBOOOJHO pACIO3HABAaTh OCHOBHbIE BHIBI MHOIOTPAaHHHMKOB (IIpHU3Ma,
MUpaMua, MPSIMOYTOJIbHbIN napaenenumen, Kyo0);

KJIacCU(pUUUPOBATh ~ MHOTOTPAHHMKH,  BBIOMpas ~ OCHOBaHHMSA UL
KJIaccu(uKanuy; CBOOOAHO ONEPUPOBATh IIOHATUSMH, CBSI3aHHBIMH C
ceyeHHeM MHOTOIPaHHUKOB INIOCKOCTBIO;

BBIIOJIHATH [ApaJlIeNIbHOE, LIEHTPATbHOE U OPTOrOHAIbHOE MPOEKTHPOBAHUE
¢uryp Ha IIOCKOCTb, BHITOIHATH N300paxkeHHs QUIyp Ha ITIOCKOCTH;
CTPOHTH CEUYEHHS MHOTOTPAHHHMKOB PA3IMYHBIMH METOAAMH, BBIIOIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (HUTYp: BUI
cBepXy, COOKY, CHU3Y;

BBIYUCIIATH IIOMIAAU MOBEPXHOCTEH MHOTOTPAaHHHKOB (IpH3Ma, MHPaMUAa),
TEOMETPHYECKHUX TeJl C IPUMEHEHHEM (HOopMyIT;

CBOOOJIHO OTEPUPOBATH MOHATUSIMHU: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh
U IJIOCKOCTh CHMMETPUH, LIEHTP, OCh U IIOCKOCTh CHMMETPUH (UTYPEI;
CBOOOJHO  OIEPUPOBATh MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAHHATAM B IPOCTPAHCTBE;

BBIMIOJIHATD AEHCTBHA HaJl BEKTOPAMH;

pemiaTh 3amaud  Ha JOKAa3aTeNbCTBO MAaTEeMaTHYECKHX OTHOIICHUH H
HaXOXKIEHHE TeOMETPUUECKUX BEJIHYMH, IPUMEHSS U3BECTHBIC METOIBI IIPU
pelleHnH MaTeMaTHYeCKHX 3a[ad IOBBIIIEHHOTO H BBICOKOTO YpPOBHS
CII0)KHOCTH;

OpUMEHATh  TpocTeillliie MporpaMMHBIE CPEICTBA U JJIEKTPOHHO-
KOMMYHHKAI[HOHHbIE CHCTEMBI IIPY PEIICHHH CTEPEOMETPHIECKHX 3a/1ad;
U3BJIEKaTh, IPEOOPa3OBBIBATE U HHTEPIPETHPOBaTh  HH(OPMAIUIO O
MPOCTPAHCTBEHHBIX T'EOMETPHUYECKHX (UTrypax, MpPeACTaBICHHYI0 Ha
gepTexax U PHCYHKAX;

MIPUMEHATH TOTy4YCeHHbIC 3HAHUS Ha IPAKTHKE: CPABHUBATH M aHAIHM3UPOBATh
peanbHbIe CHTYal[{, IPHMEHITh U3ydCHHbIE MOHATHS B IPOIECCE IOUCKA
pelIeHnsl MaTeMaTHYeCKH C()OPMYIUPOBAHHON MPOOIEMBI, MOAEIHPOBATH
peanbHBIE CHTYyallHd Ha S3bIKE TE€OMETPUH, HCCIEOBATh IOCTPOCHHBIE
MOZIENIH ¢ HCHONIb30BAaHHEM I'€OMETPHYECKHX MOHATHI M TeopeM, ammapara
anreOpsl, pemIaTh NPaKTUYECKHE 3aJadul, CBS3aHHBIC C HAXOXKACHHEM
TeOMETPHIECKHX BEIUIUH;

UMeTb MPEICTAaBICHUs] 00 OCHOBHBIX JTalaX pa3BUTHUS TEOMETPHH Kak
COCTaBHOM yacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.
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K xoHIy 2 momyroaust o0yJaromuiicst HayquTcs:

CBOOOJHO ONEPHPOBATh MOHATHSAMH, CBS3aHHBIMH C IMIHHIPHYCCKOH,
KOHHYECKOH H C(epHuecKoil IOBEPXHOCTSIMH, OOBSICHATH CHOCOOBI
TIOJTyqeHUS;

OIepHpOBaTh MOHATUSMY, CBS3aHHBIMH C TEJIAMH BPAIICHUS: IMIHHAPOM,
KOHYCOM, cepoil U mmapomM;

pacro3HaBaTh Tela BpalleHus (IMINHAP, KOHYC, cdepa U map) U 0OBICHATH
CIOCOOBI OYYCHHS Tell BPAICHUS;

KIIacCU(UIINPOBATH B3aHMHOE PACIIONOKEHNE Chephl U IMIIOCKOCTH;
BBEIYUCIIATH BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB H TEJl BPAIIEHUS, 00BEMBI
W IUOmAAd IOBEPXHOCTEH MHOTOTPAHHUKOB M Tl  BPAICHUSA,
TeOMETPHIECKHX TeJl ¢ IpUMeHeHneM Gopmyir;

CBOOOJIHO ONEpPHPOBATh IMOHATHSAMH, CBS3AHHBIMH C KOMOHHAIUSIMH Tel
BpallleHUss ¥ MHOTOTPAaHHHMKOB: MHOTOTPaHHHK, BIIHCaHHBIA B cdepy U
OIMCAHHBIA OKOJO cdepsl, chepa, BIUCAHHAS B MHOTOIPAaHHHK WM TEIO
BpAILCHUS;

BBIYUCIIATh COOTHOIICHHS MEXAYy IUIONMIaAsIMH IIOBEpXHOCTEH U oObEMaMu
MO00HBIX TEIT;

n300paxkaTh H3ydaeMble (PUTYPEL, BHIIOTHATS (BBIHOCHBIE) INIOCKHE YePTEXH
13 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYp: BUZ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEeUCHHSI Tl BpaleHHs;

H3BJICKaTh, HHTEPIIPETUPOBATh U MPE0OPa30BEIBaThE HH(OPMALHIO GuUrypax,
MPEeJCTaBICHHYI0 HAa 4epTeXkaX O IMPOCTPAHCTBEHHBIX IE€OMETPHUYECKHX U
PHCYHKaX;

CBOOOJIHO ONEPHPOBATH IIOHATHUEM BEKTODP B IPOCTPAHCTBE;

BBIIOJIHATH OIEPaluH HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YpaBHEHHEM B I€KapTOBOM CHCTEeME KOOPIUHAT;
pelIaTh reoOMEeTpUUYECKHE 3a1aul Ha BBIYUCICHHE YITIOB MEXKIY IPSIMBIMH U
IUIOCKOCTSIMH, BHIYMCIIEHHE PACCTOSHUI OT TOUKH A0 IUIOCKOCTH, B IIE€JIOM, Ha
[IPUMEHEHHE BEKTOPHO-KOOPJUHATHOIO METOa IIPH PELICHUH;

CBOOOJHO ONEPHPOBATh IOHATHAMHM, CBS3aHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JBHKECHUN;

BBIIOJIHATh ~M300pa)KeHHS MHOTOTPAaHHHKOM M Tel BpallleHHs IIpu
MapajuleJIbHOM ~ TIEPEHOCe,  LEHTPAIBHOH  CHUMMETPUM,  3€pKaJbHOU
CHMMETPHH, IIPH IOBOPOTE BOKPYT IPSIMOH, IIpeobdpa3oBaHus mog00us;
CTPOHTb CEUEHHs] MHOTOTPAaHHHKOB M Tel BpAlLICHMS: CEUEHHUs LUIHHApA
(mapajiesIbHO M NEPIEHAUKYISIPHO OCH), CEYEHHUsl KOHyca (mapasuiesbHOe
OCHOBAHMIO U MIPOXOJIAIIEe Uepe3 BEPIIUHY), CEUeHHs IIapa;

HCTIONB30BaTh METOABl IIOCTPOGHHUsS CEUEHHi: METOHN CIIeOB, MeTOJ
BHYTPEHHETO [IPOEKTUPOBAHHS, METOJ IEPEHOCa CeKyIIel MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKACHUS;

MIPUMEHATh FeoMeTpuueckue (GpaKThl 1T PeIIeHUs CTePEOMETPUUECKHUX 3a/4a4,
MperoaraloluX HECKOIBKO IIaroB PEIICHUs], €CIU YCIOBUS IPUMEHEHUS
3a/IaHbl B SIBHOU U HESIBHOM (opme;

pemiaTh 3amaud  Ha JOKa3aTeNbCTBO MATEMAaTHYECKHX OTHOIICHUH H
HaXOXKICHHE TeOMETPUUECKUX BEIIMIUH;

MPUMEHATh IMPOrpaMMHbIE CpPEICTBA U BIEKTPOHHO-KOMMYHHKAI[OHHbIE
CHCTEMBI IIPY PEIeHUH CTePEOMETPUIECKUX 3a/a4;

MIPUMEHATH [OTy4YeHHbIe 3HAHUS Ha IPAKTUKE: CPAaBHUBATD, AHATH3UPOBATh U
OLICHUBATh peallbHble CUTYalluH, IPUMEHATbh U3yUeHHbIE IOHATHS, TEOPEMBI,
cBOIfcTBa B Ipolecce MOUCKA PEIICHHsT MaTeMaTH4ecku c(hOpMyIHPOBAHHOM
mpoOaeMbl, MOIEIUPOBATh pealbHble CHTYallMd Ha S3bIKE T'EOMETpPHUH,
HCCNIeIOBaTh IOCTPOCHHBIE MOJEIM C MCIONB30BAHHEM TI'€OMETPUUECKUX
MOHATHH U TeopeM, ammapara aiareOpbl, pelaTh HPaKTHYEeCKHue 3aJadud,
CBSI3aHHBIC C HAXOXK/ICHHEM I'€OMETPHIECKUX BEIHUHH;

HMeTb MPEICTAaBICHUs 00 OCHOBHBIX JTalaX pa3BUTHUS TEOMETPHH Kak
COCTaBHOM YacTH (DyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

IIpenMerHble pe3ynabTaThl HO OTACABHBIM TeMaM YydeOHOro paszena
«BeposiTHocTh M cratuctukay. K koHny 1 momyromus oOydarommiics
HAY4YHUTCSA:

CBOOOIHO ONEPHPOBATh MOHATHAMH: Tpad), IUIockuil rpad, cBssHbIl rpad,
myTh B rpade, Lenb, UK, IePeBO, CTENCHb BEPIIMHEL, IEPEBO CIydaifHOroO
9KCIICPUMEHTA;

CBOOOIHO ONEPUPOBATh MOHATUSIMHU: CIYYaiHBIH 3KCHEPUMEHT (OIBIT),
cilyyaiilHOe COOBITHE, PIEMEHTapHOE Clly4ailHoe COOBbITHE (3JIEMEHTapHBIH
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HCXOJ) CIyJaiHOTO OIbITa, HAXOAWUTH BEPOSTHOCTH COOBITHH B OIBITaX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMHU COOBITHAMU;

HAXOIUTh U (OPMYyIUPOBATH COOBITHS: IepeceucHre, 00BEANHEHUE TAHHBIX
COOBITHH, COOBITHE, IPOTUBOIIOTIOKHOE JAHHOMY, HCIIONB30BaTh JUArPaMMBbI
Oiinepa, KOOPAMHATHYIO NPSMYIO IS pEHIeHUs 3a4ad, MOJIb30BaThCs
dopMynoil croxKeHHS BEpOATHOCTEH Ui BEPOSTHOCTEH [BYX H Tpex
CITy4aifHBIX COOBITHI;

ONepHpoBaTh  IMOHATHSAMH:  YCIIOBHAs  BEPOSTHOCTb,  yYMHOXEHHE
BEpPOSITHOCTEH, HE3aBUCHUMBIC COOBITHS, EPEBO CIy4allHOTO JKCIIEPUMEHTA,
HaXOJHUTh BEPOSTHOCTH COOBITHH C NMOMOIIBIO NIPaBHJIa yMHOXKEHUS, iepeBa
CITy4aifHOTO OIBITa, HCIOIb30BaTh (POPMYITy IIOIHON BEPOSTHOCTH, (HOPMYITY
Baifeca mpu penreHnu 3ajmad, ONPENENATh HE3aBUCHMOCTH COOBITHH IO
(hopMyIte ¥ 0 OpraHU3aIMy CIyJ4aiHOTO YKCIICPHMEHTA;

NPUMEHATh H3YYCHHbIE KOMOHMHATOpHBIE (OPMYNBI I IEepPEUHCICHUS
9JIEMEHTOB MHOKECTB, 2JIEMEHTAPHBIX COOBITHIA CITy4aifHOTO OIIBITA, PEIICHUS
3a71a4 110 TEOPHH BEPOSTHOCTEH;

CBOOOJHO OHEpHUPOBATh IIOHATUAMH: OWHAPHBIH  CIy4alHBIH  OIBIT
(UcHbITaHKe), yCIIeX U HeyAada, He3aBUCHMbIe HCIIBITAHUs], CePUsI UCTIBITAaHUH,
HaXOJUTh BEPOSTHOCTH COOBITHIL: B CEpHH HCIBITAHHI JI0 TIEPBOTO yCIIexa, B
CepHU HCTBITAHUN BepHyIUTH, B ONBITE, CBA3AHHOM CO CIy4aifHBIM BEIOOPOM
13 KOHEYHOH COBOKYITHOCTH;

CBOOOJIHO ONEpHpOBaTh MOHATHSAMU: CIydaifHasi BEIWYMHA, paclpeleeHue
BEPOSITHOCTEH, IMarpaMma pacupeeneHus, OuHapHas cily4daliHas BEIWYMHa,
reOMEeTPHYECKOe, OHHOMHAIIBHOE paclpeeeHuE.

K koHIy 2 nonyroust 00y4aromuicss Hay4uTcs:

OIepupoBaTh IOHATHAMU: COBMECTHOE DAacIpefielieHHe ABYX CIydalHbIX
BEJIMYMH, MCIOIb30BaTh TAONHIy COBMECTHOTO pAacCIpefeleHHs IBYX
CIIy4aifHBIX BEJIMYUH ULl BBIAETEHUS PACHPENENCHHs KaXKIOH BEIMYUHBI,
oIpeieNIeHNs] He3aBUCUMOCTH CIIydaiiHbIX BEJIMYUH;

CBOOOIHO OIEPHPOBATH MOHATHEM MATEMAaTHYECKOTO OXKUAAHMS CIIy4aiHON
BEIMYMHBI  (pacrpeesneHus), HIPUMEHATh CBOMCTBA MaTEMaTHYECKOro
OXXMAAHUS NP PEIIEHUH 3a[ad, BBIYUCIATH MAaTEMAaTHYECKOE OXKHIaHHE
OMHOMHAJIBHOTO U T€OMETPUUECKOT0 PACIIPENEICHUN;

CBOOOJIHO OIEpHPOBATh MOHATHAMMU: AUCIEPCHUs, CTAHIAPTHOE OTKIOHEHHE
CIly4yallHOM BEJIMYMHBI, TPUMEHATh CBOMCTBA IMCIIEPCUM  CIy4YaiHON
BEeJIMYMHBI (paclpeiesieHus1) IPY PEIEeHUHN 3aa4, BBIYUCIATE JHCIIEPCUIO U
CTaHAAPTHOE  OTKJIOHCHME  ICOMECTPHYECKOr0 M OHMHOMHAIIBHOTO
pacnpeneneHuii;

BBIYUCIIATH BEIOOPOUHbIE XapAKTEPUCTHKHU 110 JAHHOU BBHIOOPKE U OLEHHBATh
XapaKTePUCTUKH TeHEePalbHOW COBOKYMHOCTH JaHHBIX II0 BBIOOPOUHBIM
xapakTepucTukaM. OIIGHUBAaTh BEPOSITHOCTH COOBITHHl U IIPOBEpsTh
IpOCTEHIINe  CTATHCTUYECKUE  THUIOTE3bl, MOIb3YSICh  HU3YUYCHHBIMHU
pacrpeeneHusIMH.

MeranpenmetHsie
pe3yNbTaThl
0o0y4eHust

B pesynbrare ocBoeHHs YueOHOM OUCHMIUIMHBI (Kypca) oOydarommecs
JOJDKHBI ~ OBNAJETh  CICAYIOI[MMH  MeTalpeAMETHBIMH  pe3ylbTaTaMU
OCBOEHHSI OCHOBHOH 00pa30BaTeIbHOM NPOrpaMmBbl, B T.4.:

PerynsaTuBHbIe yHHBEpCaIbHbIE ydeOHbIE JEHCTBHA:

VY obyuaromerocst Oyayr chOpMHUpPOBaHBI YMEHHS CaMOOPTaHU3aLUHM Kak
YacTh PEryIATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBHIA:

COCTaBILITh IIaH, AITOPUTM pPELIeHUs 3aJa4, BEIOUPATh CIIOCO0 PelIeHHs ¢
y4€TOM  MMEIOUIMXCS  PECypcoB M COOCTBEHHBIX  BO3MOMKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTHPOBATh BApUAHTHI PELICHUI ¢ yu€TOM HOBOM
uHdopManHu.

VY obyuarorerocst 6yayT cpopMHUPOBaHbI YMEHHsI CAMOKOHTPOJIS KaK 4acTh
PEryISTHBHBIX YHHBEPCATbHBIX yI€OHBIX AEHCTBHUIA:

BIafeTh HABHIKAMU  IIO3HABATENbHOH peduexcuH Kak  OCO3HAHHS
COBEPIIAEMBIX HEHCTBUA M MBICIUTENbHBIX IIPOLECCOB, UX DE3yIbTATOB,
BaeTh CIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLEcca H Pe3yabTaTa
pelIeHns: MaTeMaTHIeCKOH 3a1a4u;

IpeIBHACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHHKHYThH IIPH PEIICHUH 3aJaduH,
BHOCHUTb KOPPEKTHBHI B AESITENBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBLCTB,
JIaHHBIX, HAHIEHHBIX OMIMOOK, BEIIBICHHBIX TPYIHOCTEIL;

OLICHUBATh COOTBETCTBHE PE3YNIbTaTa LEIU U YCIOBHAM, O0BACHATD IPUIHHBI
JOCTIDKCHHSI WM HEIOCTIDKEHUS Pe3ylbTaToB JAEATEIbHOCTH, HAXOIWUTb
omKOKy, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.
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VY obyuaromerocst OyayT chopMHPOBaHBI yMEHHSI COBMECTHOH EATEILHOCTH:
MOHMMATh U HCIOIb30BaTh IPEUMYIIECTBA KOMAHAHOH M HMHANUBHIYaIbHON
paboTBl IpU peImIeHHH Y4eOHBIX 3afad, NOPUHHMATh IIelb COBMECTHOU
JIeATeNbHOCTH,  IUIAHUPOBaTh  OPraHH3allMI0  COBMECTHOH  paboTHI,
pacmpenensiTe BHABI pa0OT, JOrOBApPUBATHECS, OOCYXKIATh IPOLECC MU
pe3yabTat paboTsl, 00001IaTh MHEHHS HECKOIBKUX TIOEH;

Yy4acTBOBaTh B IPYNIOBHIX (opMax paboThl (0OCYKAEHUs, OOMEH MHEHUIA,
«MO3TOBBIE IITYPMBI» ¥ HHBIE), BBIIONHATH CBOIO YacThb pPabOTHl U
KOOPAMHUPOBATH CBOU JEHCTBHSA C IPYTHMH WICHAMH KOMAaH/BI, OIICHHBAaTh
KauecTBO CBOET0 BKJIaJa B OOMUH INPOAYKT IO  KPUTCPHSM,
chopMyINPOBAHHBIM YIaCTHUKAMH B3aHMOJCHCTBUSL.

INo3HaBaTenbHbIE YHUBEPCAIbHBIE YUCOHBIC NEHCTBUS:

VY obyuaroierocst OyayT copMHUPOBaHBI CIENYIOIIUE 0a30BbIE JTOTHUECKHE
JIEUCTBHS KaK YacTh II03HABATENILHBIX YHUBEPCAIBHBIX yIeOHBIX AeiicTBHil:
BBIBIIITh U XapaKTEPH30BaTh CYIIECTBEHHBIC NPU3HAKH MAaTEMaTHYECKUX
00BEKTOB, MOHATHII, OTHONICHHH MEXAy IOHATUAMH, (GOPMYIUPOBATH
ONpe/lelIeHHs]  TOHATHH,  yCTaHABIMBAaTh  CYHIECTBEHHBIH  INPU3HAK
KIacCU(pUKALY, OCHOBAaHUS I OOOOLIEHHS M CPaBHEHUS, KPUTCPHUU
IIPOBOAMMOTO aHANN3a;

BOCIPHHMMATh,  (OPMYIHpPOBaTh M  NIPeoOpa3’OBBIBATE  CYXKICHHS:
YIBEpAUTENbHBIE ¥ OTPHLATEIbHBIE, eIVHHYHBIC, YacTHBlE M OOLIHue,
YCIIOBHBIE;

BBISIBJIITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IIPOTUBOPEUMS
B (haKTax, JaHHBIX, HAOIIOACHUAX M YTBEPHKICHUSX, IPEIaraTh KPUTEPHU
JUIS BBISIBJICHUS! 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;

JieNaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aK/IIOUCHHH, YMO3aK/IIOUCHHUH 110 aHAJIOTHH;

HPOBOJUTH CAMOCTOSATENILHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPIKACHHI
(mpsiMblE M OT INPOTHUBHOIO), BBICTPAHBATh APryMEHTALMUIO, HPUBOJUTH
IPUMEPHl M KOHTPIPHMEpPHI, OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBI;

BbIOMpaTh crnoco0 perieHus y4eOHOW 3ajayu (CpaBHUBATh HECKOIBKO
BAPUAHTOB pEILICHHUS, BBHIOUpATh HamOosee MOAXOMAIMA C  y4EToM
CaMOCTOSTEIIBHO BBIICICHHBIX KPUTEPUEB).

Y oOyuwatomerocs  Oynyt  chopmupoBaHbl  cieaywooume — 0a3oBble
HCCIICZIOBATENBCKIE ACHCTBUS KAK 4acTh MO3HABATEIbHBIX YHHBEPCAIBHBIX
y4eOHbIX JISUCTBUN:

UCHOIB30BaTh BOIPOCH KAaK HCCIENOBATENbCKHII MHCTPYMEHT IMO3HAHUS,
(hopMynHpoBaTh  BOIPOCHI, (DUKCHUPYIOIIHE HPOTHBOpEYME, MpodiIeMy,
yCTaHAaBIMBaTh ~ HMCKOMOE W  JaHHOe,  (OPMHPOBaTh  THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UINIO, MHEHHE;

MPOBOJUTH CAMOCTOSTEIBLHO CITAHUPOBAHHBII SKCIIEPUMEHT, MCCIICI0BaHIE
[0 YCTaHOBJCHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OObeKTa, SBICHUS,
Ipoliecca, BBISIBICHHIO 3aBHCHMOCTEH MEKIY OOBEKTaMHM, SBICHHSIMH,
poLeccamMu;

CaMOCTOSATENIBHO (HOPMyIUPOBATh OOOOIICHNST U BBIBOABI 1O PE3yNbTaTaM
MPOBEAEHHOTO HAOMIONCHNUS, KCCIICOBAHNUs, OLCHUBATh JOCTOBEPHOCTH
MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U 000OIEHUIT;

[POTHO3MPOBATh BO3MOXKHOE DPAa3BUTHE MPOIECCa, a TAKKE BHIABHIATh
MPEATIONOKEHHUS O €ro Pa3BUTUH B HOBBIX YCIIOBHSX.

VY obyuaromerocs Oynyr  cdopmHpoBaHbl ~ yMeHHs ~ paboTaTh C
uHpopMalMel KaKk 4YacTh IIO3HABATENIbHBIX YHHBEPCAJIBHBIX Y4eOHBIX
JIEHCTBHIA:

BBIIBIIATH JeUINTH MHOPMALIY, TaHHBIX, HEOOXOAMMBIX Ul OTBETa Ha
BOIPOC U IS PEIICHNUS 3a1a4H;

BBIOMPATh MH(OPMALHIO M3 HCTOYHHKOB Pa3INYHBIX TUIIOB, AaHAIN3UPOBATH,
CHCTEMAaTH3HPOBATh ¥ HHTEPIPETUPOBATH HH()OPMALIHIO PA3IHYHbIX BUIOB U
(bopm npencrasneHus;

CTPYKTYypUPOBaTh MH(OPMALHUIO, NPEACTABIATE €€ B PasiIU4YHBIX (opMmax,
WLTIOCTPUPOBATH TPahUUECKH;

OLICHUBATD HaJ&KHOCTD napopMaIn o CaMOCTOSTEIIBHO
cOpMyINPOBAHHBIM KPUTEPHUSIM.

KOMMyHHKaTHBHbIC yHHBEPCAIbHBIC y4COHBIC ICHCTBHUSL:

VY oOyuatomerocst Oyayr chopmMupoBaHBl yMEHHS OOILCHUS KaK 4YacTh
KOMMYHHKATHBHBIX YHUBEPCAIbHBIX YUCOHBIX ICHCTBHUIA:
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BOCHPHHUMATE ¥ (OPMYIHPOBATH CYXK/ICHHS B COOTBETCTBUH C YCIOBUSIMH U
LeTIMH OOIIEHUs], ICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PCHUS B
YCTHBIX U IUCEMEHHBIX TEKCTaX, JaBaTh IIOSCHEHUSI I10 X0y PEIICHUS 3a1a4H,
KOMMEHTHPOBATh IOyYCHHBIH Pe3ybTaT;

B X0Jie 00CYXJeHHs 3a/laBaTh BOIPOCH MO CYIIECTBY OOCYXHAaeMOIl TeMBI,
po0OJIeMbl, peraeMol 3aJ1aud, BHICKAa3bIBAaTh HJCH, HAIleeHHBIE Ha IIOHCK
peLIEeHNs, CONOCTABIIATh CBOU CYKAEHUS C CYXKICHUSAMU APYTUX y4aCTHUKOB
quanora, oOHapyXXMBAaTh PA3NIUYHe M CXOACTBO IO3UIUH, B KOPPEKTHOU
hopme GpopMyIHPOBATE Pa3HOITIACHUS, CBOU BO3PAXKEHUS;

MIPEACTABIIATh PE3YNIbTAThl PELICHU 3a/1a4H, YKCIIEPUMEHTA, UCCIIEA0BAHYA,
MIPOEKTa, CAMOCTOATEIEHO BBIOUPATh (pOPMAT BEICTYILUICHUS C YIETOM 3a]ad
IIpe3eHTaluy 1 OCOOCHHOCTEH ayAUTOPUHL.

JInaHnocTHBIE
pe3ynbTaThl
00y4eHust

B pesynbrare ocBoeHHs Y4eOHON OUCHMIUIMHBI (Kypca) oOydaromuecs
JIOJDKHBI OBNIAJETh CICAYIOIIUMHU JIMYHOCTHBIMH Pe3ylIbTaTaMH OCBOCHHS
OCHOBHOH 00pa30BaTeIbHON IPOrPAMMBIL:

B pesynbrare H3ydeHHsw MaTeMAaTHKH Ha YPOBHE CpEJHErO OOIIero
oOpasoBaHust y oOydaromerocss OyayT cQOpPMHPOBAaHBI —CIERYIOIIHE
JIMYHOCTHBIE PE3yIbTaThL:

1) rpaxJaHCKOTO BOCTIUTaHUS:

c(hOpMUPOBAHHOCTH IPAXKAAHCKOH IO3UINH 00yJaIOIerocs: Kak akTUBHOTO U
OTBETCTBEHHOI'O WICHA POCCHHCKOrO O0OINecTBa, IPEICTaBICHHE O
MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHUPOBAHWS DA3NIMYHBIX CTPYKTYP,
SIBJICHUI, MPOLIEAYP IPaKAaHCKOro 001ecTBa (BHIOOPHI, OIPOCHI U JAPYroe),
YMEHHE B3aUMOJIeICTBOBATH C COLMAILHBIMA HHCTUTYTaAMH B COOTBETCTBUH C
uX QYHKUMSIMH U Ha3HAYCHHEM;

2) maTpUOTUYECKOTO BOCIIUTAHHS:

c(hOPMHUPOBAHHOCTH POCCUICKOM IPaXKTAaHCKOW MJICHTHYHOCTH, YBAKCHHUS K
MIPOIIIOMY H HACTOSIIIEMY POCCHICKON MaTeMaTHKH, [IEGHHOCTHOE OTHOLIICHHE
K ITOCTI)KEHUSIM POCCHHCKHX MAaTEMaTHKOB M POCCHHCKOH MaTeMaTHYecKOi
IIKOJIBI, HCIIOIB30BaHUE dTHX JOCTIDKEHHH B IPYrUX HayKaX, TEXHOJIOTHSIX,
chepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'O BOCIIHTAHHS:

OCO3HAaHHE TyXOBHBIX LIEHHOCTEH poccuiickoro Hapona, cOpMHPOBaHHOCTh
HPaBCTBEHHOTO  CO3HAHMS, OTUYECKOrO0 MOBEIEHMS, CBS3aHHOTO C
[IPaKTUYECKHM IIPUMEHEHNEM JOCTIDKEHHI HayKH U AESITENIbHOCTBIO yIEHOTO,
OCO3HAHHE JIMYHOT'O BKJIAJIa B IOCTPOCHHE YCTOHIHUBOTO OYyIyIIero;

4) 5CTETHYECKOr0 BOCITUTAHUS:

ICTETHYECKOE OTHOIICHHE K MHUpPY, BKJIIOYAs JICTETHKY MaTeMaTHYECKHX
3aKOHOMEpHOCTell,  OOBeKTOB,  3ajad,  pElIeHHH,  pacCyXIeHW,
BOCIPHUMYMBOCTG K MaTeMaTHYeCKHM aclleKTaM pa3jInYHbIX BHJIOB
HCKYCCTBa;

5) ¢u3nUecKoro BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh yMEHHSI IPUMEHSATh MaTeMaTHYecKHe 3HaHUuS B
UHTEpecax 3/0pOBOr0 M 0Oe3omacHOro obpasa >KH3HH, OTBETCTBEHHOE
OTHOIICHHE K CBOEMY 3/I0POBBIO (370pOBOE MHTAHHE, COATAHCHPOBAHHBIN
peXHM 3aHATHII M OTAbIXa, perymspHas (u3nyeckas aKTUBHOCTB),
¢usmyeckoe COBEPIIIEHCTBOBAHUE pH 3aHATUSIX CIIOPTHUBHO-
037I0POBHUTENBHOI AESTEIBHOCTHIO;

6) TPYZAOBOTO BOCIIMTAHUSI:

TOTOBHOCTH K TPYyAy, OCO3HAHHE LEHHOCTH TPYIOIIO0Us, HHTEpeC K
pasnu4HBIM cdepaM NPO(ECCHOHANBHON AEITEIBHOCTH, CBSA3aHHBIM C
MaTEMaTHKOM U €€ MPUIOKEHUSIMU, YMEHHE COBEPLIATh OCO3HAHHBINA BHIOOD
Oyaymiedt npodeccur U peanr30BbIBATH COOCTBEHHBIC JKU3HEHHbIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K MaTEMaTH4eCKoMy OOpa3OBaHHIO U
caM000pa30BaHHIO HAa MPOTSHKCHUH BCEH JKH3HM, TOTOBHOCTh K QKTHBHOMY
Y4aCTHIO B PCIICHHM  MNPAKTHYECKMX  3aJa4  MaTeMaTHYeCKON
HAaIpaBJICHHOCTH;

7) 9KOJIOrHYECKOTO BOCITHUTAHUSL:

c(OPMHUPOBAHHOCTh ~ DKOJIOTMYECKON  KyNbTYPBI, MOHHUMAaHHE BIMSHUS
COLMANBHO- SKOHOMUYECKHX MPOLECCOB Ha COCTOSHHE MNPHPOAHOH 1
COLMANBHOM Cpe/ibl, OCO3HAHHE TIT00AIBHOTO XapakTepa HKOJIOTHYECKUX
mpobsieM, OpHEHTAIMsT Ha TNPUMEHEHHE MATeMaTHYeCKHX 3HAHMH I
peleHns 3aa4 B 00JIaCTH OKPYIXKAFOIeH CPebl, ITTAHUPOBAHHE MOCTYIIKOB U
OLICHKU UX BO3MOXKHBIX MOCJIE/ICTBHIL JUIsl OKPY’KAIOIICH Cpe/bl;

8) LIEHHOCTH HAYYHOTO TIO3HAHUSL:
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c(hOpMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTUsI HAyKH M OONIECTBCHHOM IPAaKTHKH, IIOHHMAaHHE
MaTeMaTH4YecKOl HayKH Kak cepbl 4eI0Be4eCKON NesATENbHOCTH, ITAIIOB e&
Pa3BUTUS U 3HAYMMOCTH IS Pa3BHTHS LUBIIIM3AIMH, OBJIAJICHHE S3BIKOM
MaTeMaTHKH U MaTeMaTUYeCKON KyJIbTYpOoil KaK CPEACTBOM IIO3HAHUS MHpA,
TOTOBHOCTB OCYILECTBIISATh IPOEKTHYIO M UCCIIEJOBATENIBCKYIO JESTEIbHOCTh
HMHIUBUIYalIbHO U B TPyIMIIE.

Oobmue u
npo¢eccroHaIbHbIe
KOMITETEHIIHN

B pesymbrare OCBOCHHS Y4eOHOH IUCIMIUIMHBI OOYYalOIIHECsS IOJDKHBI
OBJIAJIETh CIEAYIONIMMH OOIIUMH U HPO(PECCHOHATBHBIMUA KOMIIETCHIIUSIMH:
OK 03. IInaHupoBaTh U peann3oBbIBaTh COOCTBEHHOE MPO(PECCHOHAIBHOE U

JIMYHOCTHOE
npodeccHoHaTPHOH cdepe, HCIONB30BATH 3HAHHWSA 110 IIPAaBOBOI U
(bMHAHCOBOM IPaMOTHOCTH B Pa3IHIHBIX KU3HEHHBIX CUTYaIHsX;

K 1.2. IIpoBoAUTH aHANN3 00BEMa PHIHKA.

pa3BUTHE, IPEeATNIPUHUMATEIBCKYIO JACATCIIBHOCTh B

4.1.3. Iloxazarequ u KPpUTEPUH OUNCHUBAHUA TEKYIIEI0 KOHTPOJISA YCIIEBAEMOCTH H

HpOMC)KyTO‘lHOﬁ aTTeCTAallMM 110 UTOTraM OCBOCHHUSA TUCHHUITIJIMHBI (Kypca)

DK3aMeH 10 Kypcy SIBIISICTCS] HTOTOBOM OLIEHKOM pabOoThI CTYICHTA 3a TOJ] ¥ BKIIIOYAET B ce0s

OLICHKY TCOPCTUUCCKHX 3HaHHUI CTYACHTA, pa3BUTUC TBOPYCCKOIO0 U aHAJIMTUYCCKOI'O MBIIIJICHUS,

NpUOOpETEHNE HAaBBIKOB CAMOCTOATENIHHON Pa0OTHI, YMEHHE CHHTE3UPOBAThH MOIYYCHHBIE 3HAHUS U

NPUMEHATh MX K PEUICHUIO MPAKTUYECKUX 3a7ad, YpPOBEHb C(HOPMHUPOBAHHOCTH PE3YJIbTATOB

06y‘-ICHI/I$I. OHGHKa, BbICTaBJII€Masd CTYACHTY B XOA€ HpOMe)KYTOHHOﬁ aTTeCTaluu, SBIICTCA

COBOKYHHOI\/JI W YUYUTBIBACT MMPCALIAYIIUEC OLICHKU €TO 3HAHUH T10 IlaHHOfI AUCHUIUIMHE, ITOJTYUYCHHBIC B

XOA€ TCKYIIECTO U MPOMEIKYTOUHOI'O KOHTPOJIA.

[Ipu npoBeneHUM TEKYIIETO KOHTPOJI M MPOMEKYTOUYHOW aTTECTalMu IO JUCLUILIMHE B

paMKax TpaIlI/IIII/IOHHOI\/JI IOKaJIbl OCHMBAHUA IIPUMCHAIOTCA CICAYIOIINEC KPUTCPHUU:

Orenka

Kpurepuu BbICTaBICHUS OLICHKH

OTIIMYHO

(3auTeHO)

CTyEHT JEMOHCTPHPYET BCECTOPOHHEE, CHCTEMaTH4eCKoe U
riiy0oKkoe 3HaHue y4eOHOro mMarepuana, TOYHO, YETKO U KOHKPETHO
OTBCYACT HA BOMPOCHI, MOXKET N0KA3aTh U NPOUJIFOCTPUPOBATE CBOU
pacCyxaACHUs MPAKTUUCCKUMU TpUMEpaMHu, IIPHU OTBETC HA BOIIPOCHI
paccykaaer, ONnupasch Ha 3HaHUS, IOJyYeHHBIE Kak B paMKax
JaHHOT'O KypcCa, TaK U MPHU U3YUCHUH APYTUX CMCKHBIX JUCHOUILIINH,
YMEET CBO60]1HO BBIIIOJIHATH MMPAKTUYCCKUC 3a1aHusd,
IIPEAYCMOTPEHHBIE ~ IIPOTrpamMMoO, B  TOM  YHCIE, pelaer
HECTAaHJApPTHBIC 3a1a4U, B [ICJIOM OTBCTELI FHY6OKI/IC, 000CHOBaHHEIE U

3aKOHYEHHEIC;

Xopomo
(3auTeHO)

B CBOMX OTBETaX Ha BOMNPOCHl CTYIAEHT YETKO (OpMYyJIHUpYyeT
ONpENENCHUsT U MOXKET IOKa3aTh B3aMMOCBA3b PA3JIMYHBIX YacTeH
IOPOIIEHHOIO0 B paMKax MJaHHOIO Y4eOHOro Kypca Marepuana,
CTYJEHT IEMOHCTPUPYET CIIOCOOHOCTDH K Pa3MBbIIIIJICHHUIO, IPH OTBETE
Ha BOIPOCHI PACCYXKAAECT, OMHUPASICh HA IIOJYyYEHHBIE B PAMKaxX
JAHHOTO Kypca 3HaHMUs, JIETKO pelaeT TUIOBBIE 33a4H, CIIOCOOEH K
CaMOCTOSITENIbHOMY MOIOJIHEHUIO 1 OOHOBJIEHUIO 3HAHUN U YMEHUH B

X0J1€ abHEH e yueOHOoM 1 MpodheCCHOHATBHOM eATeTbHOCTH

Y 10BIIETBOPUTEIIHHO
(3auTeHO)

CTYJICHT OOHApYXKUBAET B IIEJIOM MTPABUILHOE TOHMMaHUE OCHOBHBIX
BOIPOCOB MPOrPaMMHOI0 MAaTepHalia, MOXXET JaTh ONPEACIICHUS
OCHOBHBIX TIOHSITHH, TPOUIEHHBIX B paMKax y4eOHOTO Kypca, OJTHAKO
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U3NIaraeT UX HEJAOCTATOYHO YETKO W / WIM HE B TOJTHOM OOBeMe,
NPEIyCMOTPEHHOM  y4eOHBIM  MaTepHaJoM  JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATUN, HE MOXKET BBIBECTM 3aKOHOMEPHOCTH U
CBSI3aTh BOEIHMHO pPa3HbIE YACTH Kypca; JIOMYCKAET OTAECIbHBIE
OIIMOKM B OTBETE W MPHU BBHIMOTHCHUH 33/IaHUHN, PEIICHUE THITOBBIX
3aJla4 MOXET BBI3BIBATH 3aTPyJHEHHUE, MPU ITOM CTYACHT 00Oamaer
HEOOXOAUMBIMH 3HAHUSIMU JIJIi UX YCTpPaHEHUs MOJI PYKOBOACTBOM
MPENOAaBATEIIS

HeynoBneTBopuTenbHO | 3HAHUA CTYACHTAa OOpPBIBOYHBI, HE TOKPBIBAIOT BCETO IPEIMETA,
(He 3a4TeHO) CKOpee 3ay4eHBbl, YEM IOHATHI U, KaK CIEICTBUE, CTYJEHT HE MOXKET
OOBSCHUTH CBSA3EH B paMKax M3JI0)KEHHOT'O MaTepuaa, 1aTh TOUHBIX
ONPENEICHUN IIOHATUM, NIPOWIECHHBIX B paMKax Kypca, JIaer
pacruibiBYaThie  (DOPMYIUPOBKU, HE BIAJEET B JIOJDKHOM CTENEHH
TEPMUHOJIOTHEH M TNPUEMaMM pEUICHUS THUIIOBBIX 3a]a4; OLICHKA
«HEYJOBJICTBOPUTEIBLHO», KAaK IIPaBWJIO, CTaBUTCA CTYACHTAM,
KOTOpbIE HE MOTYT MPOAOKUTH OOy4YEHHME WM HPUCTYNUTh K
npo(eCCHOHATIBHON JeATeNbHOCTH 10 okoHuaHuu Komnemxa 0e3

JOITOJIHUTCIIbHBIX 3aHATHM 10 COOTBGTCTBYIOHIeﬁ JUCLHMITIIMHE

4.1.4. OneHouHble cpeacrea mo AUCHUIUVIMHE IMPEACTABJCHBI B paMKax ®oHpa
OLHCHOYHBIX CPEACTB, ABJIAIOIICIOCs NMPUJTOKEHUEM K HacTosIel paﬁoqeﬁ nmporpamMmme.

4.2. Oco0eHHOCTH NPOBe/IeHUsI TeKyIIel M MPOMeKYTOYHOM aTTecTalMu JAJs JIUL ¢
OrpPaHNYeHHBIMHM BO3MOKHOCTSIMH 310POBbSI U HHBAJIN/I0B

Jlig ocyliecTBICHHS MPOLEAYp TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHON
aTTeCcTallli YKa3aHHbBIX 00yYaroIXcs co3at0TCs (POHIBI OLIEHOYHBIX CPEJICTB, aJallTHPOBAaHHbBIE
JUISL MHBAJIU/IOB U JIMI C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/J0POBBS M MO3BOJISIOIINE OLIEHUTH
JOCTHKEHUE MMU 3allJIaHUPOBAaHHBIX B OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMe pe3ylbTaToB
o0OydeHHsT U YpOBEHb C(HOPMHUPOBAHHOCTH BCEX pPE3yJbTAaTOB OOYYEHMsI, 3asBICHHBIX B
00pa3oBaTeNIbHOI MporpamMmme.

Takue oLeHOUHBIE CpPe/ICTBA CO3AAIOTCS 10 Mepe HEOOXOJUMOCTU C YUETOM Pa3INYHBIX
Ho3onorui. [Ipym mpoBeneHMH TEKyIleW M MPOMEXYTOYHOM aTTeCTallMy Il YKa3aHHBIX JIWI]
IPElyCMOTPEHO BKJIIOUEHUE B YUEOHBIN MpoIecc pa3InyHbIX OCPEAHUKOB, BKIIOYAsk ThIOTOPOB
Y YIIOJHOMOYEHHBIX I10 JiejlaM WHBaIuA0B. PopMa MpoBeIeHUs TeKYIIEeH aTTecTalluu AJs JIUL] C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI M HHBAJIUAOB YCTAHABIUBAETCS C YYETOM
MHAMBUAYAJIbHBIX NCUX0(HU3NUECKHX 0coOeHHOCTEeH (YCTHO, MMCbMEHHO Ha Oymare, MiCbMEHHO
Ha KOMIBIOTEpe, B (opMe TECTUPOBaHUSA W T.I.). [Ipm HEOOXOTUMOCTH TaKUM CTyACHTaM
o0ecreunBarOTCsl COOTBETCTBYIOIINE YCIOBUS MPOBEICHUS 3aHATUN U aTTECTallMU, B TOM YHCIIE
MIPEIOCTABIISETCS TOMOJHUTENBHOE BpeMs JUIs TOATOTOBKY OTBETA HA 3a4eTe WU K3aMeHe.
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