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COJEP)KAHUE

OBILIASI XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI YYEBHOM JUCLATIIVHBI
CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIIUIIINHBI
YCJIOBUS PEAJTIU3ALIMM YUEBHOM JUCLIUIIINHBI

KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUS YUYEFHOU JIMCLIUTIIMHBI



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

1.1. MecTro aucuMmivHbl (Kypca) B CTPYKType OCHOBHOH mnpodeccHOHAJIbHOI
0o0pa3oBaTeJbHOM MPOrPAMMBI:

Hucrummuaa (kype) COO0O.01.04 Marematnka BXOJIUT B COCTaB JTUCHHUILIAH (KYypCOB)
00111e00pa30BaTEIPHOrO Y4eOHOT0 UKIIA (B paMKax MOJYYSHHUs CPETHET0 00IIero oOpa3oBaHus)
B IIpeleax OCHOBHOW mIpodecCHOHaIbHONW 00pa3oBaTeNbHOM MporpaMMbl, pazpabOTaHHON B
cootBeTcTBUU ¢ DenepanbHbIM TOCYAApCTBEHHBIM OOpa30BaTENbHBIM CTAHJAPTOM IO
CIIEIUATILHOCTH cpeiHero npodeccuoHanbHoro oopazoanus 42.02.01 Pexnama n denepaibHbIM
rocy1apcTBEHHBIM 00pa30BaTeNIbHBIM CTaHIAPTOM CPEAHEro 001Iero oopa3oBaHusl.

YpoBeHb OCBOCHUS JUCIHMILTUHBI (Kypca): yrIyOJIeHHbIH

1.2. Henu U muaHupyemble pe3y/ibTaThbl 0CBOCHUS Y4eOHOM JUCHHUILIMHBI (Kypca),
OpHeHTalus Ha OyayIyl nNpodecCHoOHAIBHYIO 1eATeJIbHOCTD:

[MpuoputeTHeIMH LensiMH  OOy4YeHHWsT MaTeMaTHKe Ha YIIyOJI€HHOM YpOBHE MPOJOJDKAIOT
0CTaBaThCA:

(hopMUpOBaHUE IEHTPATLHBIX MAaTEMAaTHYCCKUX TMOHATUH (YHMCIIO, BEIMYMHA, TEOMETPHUUCCKAs
¢urypa, TepeMeHHas, BEpOATHOCTh, (YHKIUSA, TPOU3BOMHAS, WHTETPal), OOECIICUNBAIOIINX
IPEeMCTBEHHOCTh M TIEPCIIEKTUBHOCTH MaTEMAaTHIECKOTO 00pa30BaHUsI 00YJaIOIINXCS;

noJiBeicHue 00ydaroluxcsi Ha JOCTYHHOM [UIi HHUX YPOBHE K OCO3HAaHHIO B3aWMOCBSI3U
MAaTCMAaTHUKHU U OKPYXKaromero Mupa, IOHMMaHUuI0 MaTEMAaTUKH KaK 4aCTU O6HICI>'I KYJbTYPBI YEJIOBCUCCTBA,

pa3BHTHE WHTEIUICKTYyalbHBIX M TBOPYECKHX CIOCOOHOCTEH 0Oyd4arommxcsi, ITO3HAaBaTEIbHON
AKTHBHOCTH, UCCIIEJOBATEIECKIX YMEHHI, KpUTUYHOCTH MBIIIJICHUS, HHTEpeca K H3yUYCeHHIO MaTeMaTHKY;

(bopmupoBanue GYHKIIMOHATLHON MaTeMaTu4ecKoi IPaMOTHOCTH: pacro3HaBaTh
MAaTEMATUYCCKHUEC aCIICKThI B pCaJIbHBIX JKU3HCHHBIX CUTyallusaX ©W TIPU HIYUYCHHUU APYTHUX
y4eOHBIX TPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OPMYIMPOBATh MX Ha SI3BIKE
MaTeMaTHKH U CO31aBaTh MaTeMaTHYECKHUE MO/ICI, TPUMEHSTh OCBOCHHBII MaTEMaTUYECKHH armapar st

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

1.2.1. B pe3ynpTaTe OCBOEHHMs y4eOHOH NHUCHUUIUIMHBI (Kypca) 0O0y4aroiuecs TOJIKHBI
OBJIAJIETh CIAEAYIOUIMMH JUYHOCTHBIMM Pe3yJIbTATAMHM OCBOCHMSI OCHOBHOI 00pa3oBaTelbHON

IIPOrPaMMBIL:

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

1) rpaxmaHCKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTD TPAKAAHCKOW TO3HMIUN O0YUYaroIIerocsi Kak akTUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCHUHCKOT0 OO0IIecTBa, MPEACTaBIEHHE O MaTeMaTHYeCKUX OCHOBaX (PyHKIMOHMPOBAHUS
Pa3InYHBIX CTPYKTYP, SBICHUH, IPOLELYp IPaXXJaHCKOT0 00ILeCTBa (BEIOOPHI, OIIPOCH U APYTOe), YMEHHE
B3aUMOJIEHCTBOBAThH C COUUATILHBIMA HHCTUTYTaMU B COOTBETCTBUH € UX (QYHKIHMSIMHU U HA3HAUYCHHUEM;

2) NaTpPUOTHYECKOTO BOCITUTAHUS:

c(OPMHUPOBAHHOCTh POCCUHCKOW TPaKAAHCKOW WICHTHYHOCTH, YBKEHHUS K TMPONLIIOMY U
HACTOALIEMY pPOCCHUICKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHE K JOCTHXKEHUSIM pPOCCHMCKHUX
MaTEMAaTHKOB M POCCHMCKOM MaTeMaTHYeCKOM IIKOJIBI, HCIOJB30BAaHUE STHUX AOCTM)KEHUH B JIPYIHX
HayKax, TEXHOJIOTHX, cepax SIKOHOMHUKH;

3) IyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:



OCO3HaHME JYyXOBHBIX IIEHHOCTEH POCCHHCKOrO Haponaa, c(hopMHPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUs, ITUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTHYECKHM HPUMEHEHHEM JOCTHKCHUU HAyKH U
JESITEeIbHOCTHIO YIEHOT0, OCO3HAHHNE JIMYHOTO BKIIA/Ia B TOCTPOEHHE YCTOHYUBOTO OYAYyILETO;

4) SCTETHYECKOTO BOCITUTAHUS:

JCTETUUYECKOE OTHOIICHHE K MHpPY, BKIIOYas 3CTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aa4, pELICHUH, pacCcyKICHNH, BOCOPUUMUYUBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3IMIHBIX
BUJIOB HCKYCCTBA;

5) dusnyeckoro BOCIUTaAHUS:

c(OpMHUPOBAaHHOCTh YMEHHS HPUMEHSTh MaTeMaTU4ecKue 3HAHUS B HMHTEpecax 3J0pPOBOrO U
Oe3omacHOro o0pasa XH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370pPOBBIO (30POBOE MHTaHHE,
cOaJaHCUPOBAHHBIA PEXHUM 3aHATHM M OTHABIXa, peryjspHas (u3MUecKas aKTHBHOCTH), (usndeckoe
COBEPILEHCTBOBAHUE IIPU 3aHITUSAX CIIOPTUBHO- 030POBUTEIBHOM JESITENbHOCTHIO;

6) TpPyIOBOTO BOCITUTAHHUS:

TFOTOBHOCTh K TPYIy, OCO3HAaHHWE IICHHOCTH TPYIOJIIOOUS, HHTEPEC K pasauuHbiM chepam
npodecCHOHANTBLHON AEATELHOCTH, CBSI3aHHBIM C MATEMAaTHKOW U €€ TPUIIOKCHUSAMH, YMEHUE COBEPIIATh
OCO3HaHHBIA BEIOOp Oymymieidl mpodeccnd W peann3oBHIBaTh COOCTBEHHBIC JKM3HEHHBIE —ILIaHBI,
TOTOBHOCTh W CIIOCOOHOCTh K MaTEMAaTHYECKOMY OOPa30BAHHIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU
Bcel JKM3HHU, TOTOBHOCTH K AKTUBHOMY YYaCTHIO B PCHICHUU IPAKTUYCCKUX 3aJaqd MaTeMaTUYEeCKOM
HaNpaBJICHHOCTH;

7) 3KOJIOTHYECKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTD FKOJIOTMYECKON KYJIbTYPbI, IOHUMAaHHE BIMSHUS COLUATIBHO- SKOHOMHUECKUX
MPOIIECCOB HA COCTOSIHAE NPUPOJHOW M COLMAIBHOW Cpellbl, OCO3HAHHWE TIJIOOAIBLHOIO XapakTepa
OKOJIOTHYECKUX HpO6HeM, OpHCHTAalMA Ha MPUMCHCHUC MATEMATUYCCKUX 3HAHUN IJid pCUICHHA 3a1a4 B
001acTH OKPYXaroLeH cpenpl, MIIAHUPOBAHKUE MOCTYIIKOB M OLIGHKU UX BO3MOMKHBIX HOCJICACTBUI AJIS
OKpPY>Karolllel Cpenpl;

8) IEHHOCTH HAYYHOTO ITO3HAHUS:

c(OPMHPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS
HayKd W OOIIECTBEHHOW IPAKTHUKM, NOHMMaHHUE MaTeMaTH4eCKOW HAayKH KakK cQepbl 4el0BEeYeCKOH
JESITeIbHOCTH, ATANOB €€ Pa3BUTHS M 3HAUUMOCTH IJISl Pa3BUTHS LUBWIM3ALMM, OBJIAZCHUE S3BIKOM
MaTeMaTHKH U MaTeMaTHYeCKOMN Ky.]'[BTypOfI KaK Cp€ACTBOM II03HAHUA MHUPA, TOTOBHOCTb OCYHICCTBJIATH

IMPOCKTHYIO U UCCIIEA0BATCIILCKYIO ACATCIbHOCTD HHANBUAYAJIbHO U B I'PYIIIC.

1.2.2. B pe3ynbTare OCBOCHUs y4eOHOW IUCHUUIUIMHBI (Kypca) OOydyaromuecs: JOJIKHbBI
OBJIAJIETh  CICAYIOUIMMH  METANPEAMETHBIMH _ Pe3yJbTATAMH  OCBOEHUS  OCHOBHOM

00pa3oBaTeNbHONW MPOrPaMMBl, B T.4U.:

Pezynamusnvie ynusepcanvhuvle yuebnvie oeticmeusi:

VY oOyuatomierocss OyayT cQOpMHpPOBaHBI YMEHHMS CaMOOpPTraHU3alMM Kak YacThb
PETyJISATUBHBIX YHUBEPCAIbHBIX YUEOHBIX AEHCTBHIA:

COCTaBIIATh IUIAH, AITOPUTM pEIIEHUs 3a7ayd, BBIOMpATh CIOCO0 pEUIeHHs C Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pelIeHuH ¢ y4€TOM HOBOW MHpOpPMAaLIUH.

VY oGyuaromerocst 6yayT cOpMHpPOBaHbl YMEHHSI CAMOKOHTPOJIS KaK YacTh PETYISATUBHBIX
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBUIL:

BJIaJIeTh HaBbIKaMM MTO3HABATEIbHOMN peduieKCuu Kak 0CO3HAHMS COBEPILAEMBIX IEHCTBUN
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJdbTaToB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3yibTaTa PELIeHNs MAaTEMaTUIEeCKON 3a1a4y;



MpeIBUIIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTHh IPU PEUICHUH 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JNaHHBIX, HAIJICHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa LEIM U YCIOBUSM, OOBACHATH MPUUYUHBI
JOCTHKEHUS UM HEIOCTHIKEHUS PEe3yIbTaTOB JESTEIIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.

VY oOyuaromierocs OyayT copMUpOBaHbl YMEHUSI COBMECTHOM J1eATEIbHOCTH:

MMOHUMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAWBHUIYaTIbHON paboOThl IpH
pelieHnr y4eOHbIX 3a/Jay, MPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBATH
OpraHHU3aII0 COBMECTHOM paboThl, paclpeiesarTh BUAbI padoT, TOTOBapUBaThCs, OOCYXKIATh
MIPOLIECC U PE3YNIbTAT paboThl, 060011aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B TPYMIOBBIX (hopmax paboThl (00CYkaeHHS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBIIIOJIHSATH CBOIO YaCTh Pa0OTHI U KOOPIMHUPOBATH CBOU JICHCTBHS C APYTUMU
YJIeHaMH KOMaH/[Ibl, OLIEHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOLIUIM MPOIYKT MO KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

Ilo3nasamenvHule yHUgepcaivhvie yueOHble Oeticmeus.

VY obOyuvaromerocs OynyT chopMUPOBaHBI CIEAyIOIIe 0a30BbIe JTOTHUECKHE NEHCTBUS KaK 4acTh
MO3HABATEIBHBIX YHUBEPCATBHBIX yUEOHBIX JICHCTBUIA:

BBIABIIATL U XapaKTCPHU30BATh CYHICCTBEHHBIC IMPU3HAKKU MATCMATHYCCKHUX O6T)€KTOB, HOHHTHﬁ,
OTHOIICHUI My MOHITHAMH, (HOPMYIUPOBATH OMPEIETICHNUS IOHATHIA, YCTAHABIMBATE CYIICCTBEHHBIN
MPHU3HAK KIACCH(DUKAIIMH, OCHOBAHHUS 1JIs OOOOIICHUS ¥ CPABHEHHsI, KDUTEPHHU IIPOBOINMOrO aHAJN3a;

BOCIIPHHUMATh, (OpMYJIMPOBaTh ¥ TPeoOpa3oBHIBATH CYKACHHUS: YTBEPAUTEIbHbIE H
OTpULATCIbHBIC, CAMHUYHBIC, YACTHBIC U O6H.[I/IC, YCJIOBHBIC,

BBUSIBJISATH MaTEeMAaTHIECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEYHSI B (pAKTaX, TaHHBIX,
HaOJIOICHUSIX ¥ YTBEPIKICHHSX, MpeIiararb KPUTEPHH I BBISBICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYMIL;

ACaTb BbBIBOJAbI C HUCHOJIB30OBAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIIOUCHHI, yMO3aKITIOUCHHUI 110 aHATIOTHHL;

HPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MAaTEMATHYECKUX YTBEP:KACHHN (IPSIMBIE U OT
MIPOTUBHOTO), BBICTpaMBaTh apryMEHTAlMIO0, MPUBOJUTH MPHUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXJICHHUS U BHIBOJIBI;

BBIOMpATh CrOCOG pereHust y4eOHOW 3a1aun (CPaBHUBATh HECKOIBKO BAPHAHTOB DPEIIECHHS,
BBIOMPATh HAHOOJIEE TTOXO/SIIN C YIETOM CAMOCTOSTEIIBHO BBIICICHHBIX KPHTEPHUEB).

V obyuaromierocst 0yayT cOpMHPOBaHBI ClleyIoe 6a30BbIe HCCICIOBATEIBCKIE JEHCTBUS KaK
YacTh TI03HABATEIBHBIX YHHBEPCATIbHBIX YUeOHBIX JICHCTBUN:

UCIIONIB30BaTh BOMPOCH KaK HCCIIEI0BATEIbCKUIA HHCTPYMEHT MO3HAHUs, (OPMYIHPOBATH
BOMNPOCHI, (PHKCUPYIOLIHE MPOTUBOPEUKE, MPOOJIEMy, YCTAHABIMBATE HCKOMOE U JIaHHOE, (POPMHPOBATH
TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHMPOBAHHBINA 3KCIIEPUMEHT, MCCIIEA0BAHKE 110 YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOr0 OOBEKTa, SIBICHUS, IPOIECCA, BBIIBICHHUIO 3aBHCHMOCTEH MEKIy
00BEKTaMH, SIBIICHUSIMH, TIPOLIECCAMU;

CaMOCTOSATENBHO (POPMYIMPOBATH OOOOIICHUSI W BBIBOJABI TI0 pPE3yJbTaTaM IPOBEAEHHOTO
HAOJIFOJICHUSI, WCCIICJIOBAHUS, OIEHMBATh JIOCTOBEPHOCTH IMOJNYYEHHBIX pE3YJIbTATOB, BBIBOJOB H
0000111IeHHI;

[POTHO3UPOBATh BO3MOJKHOE Pa3BHUTHE IMPOIIECCA, a TAKKE BBIABUTATH MPEAMOIOKCHUS O €ro

Pa3BUTUHN B HOBBLIX YCJIOBUAX.



VY oOyuaromierocsi OyayT copMHUpOBaHBl yMEHHs paboTarh ¢ MH(OpManued Kak 4acTb
MO3HABATEILHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBUIA:

BBISBJISITH Ie(OUIINTHI HHPOPMAIIUK, JAHHBIX, HEOOXOAMMBIX JIJISl OTBETA Ha BOIIPOC U JUISI PEIICHHUSI
3a]1a4u;

BBIOMpPATh MHOOPMAIIHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATU3UPOBATH, CHCTEMATU3UPOBATh
Y MHTEPIPETUPOBATH HH(OOPMAITUIO PA3JIMYHBIX BUJOB U (hOPM MPEACTABICHHUS,

CTPYKTYPHPOBaTh WH(GOPMAIUIO, MPEACTABIATh €€ B pa3iMuHbIX (PopMax, MILTIOCTPUPOBATH
rpaduIecKy;

OLICHMBAThH HAJIEKHOCTH HHPOPMAIIUH IO CAMOCTOSATEIHHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

Kommynuxamusnule ynugepcanvhvie yueOHble 0elicmeus:

Y oOyuaromierocst OynyT copMHpOBaHBI yMEHHS OOIICHHS KaK YacTh KOMMYHHKATHBHBIX
YHHUBEPCAITBHBIX yUEOHBIX JICHCTBUN:

BOCIIPHHUAMATD ¥ ()OPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBHH C YCIOBUSMH U IEJIIMH OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPaYKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh
IMMOACHCHUS 110 X0y pCUICHUA 3ala4, KOMMCHTHUPOBATH HOHy‘IeHHBII\/'I PE3YyIbTAT;

B X0/ie 00CYKJICHHS 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOil TeMbI, TPOOIEMBI, perraeMon
3a]aud, BBICKa3bIBaTh WJICH, HAIICJICHHbIC HA TIOUCK PEIICHUS, COIMOCTABIATH CBOU CYXKICHHS C
CYXJICHUSIMH IPYTHX YYACTHUKOB JMAJIOra, OOHAPYKUBATh Pa3lIMUUe U CXOACTBO MO3UIUH, B KOPPEKTHOMN
(dhopMe GpopMyITHUPOBATH Pa3HOTIIACHS, CBOU BO3PAIKEHHSI,

NpEaACTaBJIATL PE3YJbTaTbl PCIICHHA 3aJadd, OSKCIICPHUMCHTA, HUCCJIICA0BaHUsI, IIPOCKTa,
CaMOCTOSITETIHHO BBIOMPATh (OPMAT BBICTYIUICHHS C Y4YETOM 3ajad TPE3CHTAMH U OCOOCHHOCTEH
ayJIUTOPHUH.

1.2.3. B pe3ynbrare ocBOCHHUsI y4eOHOW IMCHUIUIMHBI (Kypca) OOydarommecs: JOJIKHBI
OBJIQJICTh CIENYIOIIMMHI MpPeIMEeTHbIMH Pe3yabTaTaMU OCBOCHHUS OCHOBHOHM 00pa30BaTEIbHON

[IPOTrPaMMBI:

[IpenmerHble pe3yabTaThl OCBOCHUS (eaepalbHOl paboyeld mporpaMMbl MO MaTeMaTHKe
MPEICTABJICHBI TI0 T0J]aM O0YYEHHS B paMKax OTJENbHBIX YIeOHBIX KypCOB B COOTBETCTBYIOIIHX pa3ziesax
HACTOSIIIEH MPOrpaMMBl.

K xonIy 00yuenus B 1 momyroauu o0y4aromnics MoIyduT CIeIyIoIne IpeIMEeTHEIE Pe3yIbTaThl
M0 OTACJIbHBIM TeMaM (eJepanbHOi pabouell mporpamMmbl yueOHOrO Kypca «Aazedpa u Hauana
MAMEeMAMUUECcKo20 AHATUIA):

Hucna v BBIYUCIICHUSA:

CBOOOJIHO OTIEPUPOBATh MOHATHUSAMH: PAIMOHAIFHOE YUCIIO0, OECKOHEYHAS TIEPUOYECcKas Ipo0b,
MIPOLEHTHI, MUPPAIlMOHATIBHOE YHCIIO, MHOXKECTBAa PAIlMOHAIBHBIX W JEHCTBUTENBHBIX YHUCEN, MOJIYJb
JEHUCTBUTEIILHOIO YHCIA;

MPUMEHSTB IpOOH ¥ MPOLEHTHI VIS peIleH s NPUKIaJHbIX 3a/1a4 U3 Pa3IMYHbIX OTpaciieil 3HaHuH
U pearbHOM JKU3HH;

MIPUMEHATH MPHOIMKEHHBIE BEIYHCICHNA, MTPABIJIA OKPYTIICHHS, IPUKUAKY U OIEHKY pe3yibTaTa
BBIYHCJICHHIA;

CBOOOJIHO ONEPHUPOBATH MOHITUEM: CTEIIEHb C IIEJIBIM MOKa3aTesIeM, UCIIOIb30BaTh MOAXOISIIYIO
¢bopMy 3anucH 1eHCTBUTENBHBIX YHCEN JIs PELICHHUs IPAKTHYECKHX 3a/1ad U IIPEJCTABICHHUS TaHHbIX;

cBOOO/IHO OTIEPHPOBATH MOHATHEM: ApUPMETHUECKNI KOPEHb HaTypPaAIbHOM CTENCHH;

cBOOO/JIHO ONEpUPOBaTH TOHATHEM: CTENEeHb C paIlMOHAIBHBIM [OKa3aTelieM; CBOOOJHO
OIIEepUPOBATH 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 apTryMEHTa.



YpaBHEHUA U HEPABEHCTBA:

CBOOOJHO ONECPUPOBATH MOHATUSIMH: TOXAECTBO, YpaBHEHHE, HEPAaBEHCTBO, PaBHOCUIIbHBIC
YpaBHEHUS U YpaBHEHUSA-CIEACTBHSI, PABHOCHIBHbBIE HEPABEHCTBA,;

[IPUMEHSTh Pa3IMYHbIC METOB! PEIICHHUS PALMOHAIBHBIX U IPOOHO-PALlMOHAIBHBIX ypaBHEHUII,
MIPUMEHATh METOJ, HHTEPBAJIOB [UIsl PEIICHUS HEPABEHCTB;

CBOOOJHO OIEpUPOBATh MOHATHAMH: MHOTOWICH OT OAHOW MEpeMEHHOH, MHOTOUJICH C LEIbIMU
ko3 puLmeHTaMH, KOPHM MHOTOWICHA, IPUMEHATh JIeIeHUe MHOTOWICHa Ha MHOTOYIIEH C OCTaTKOM,
teopemy besy u Teopemy Buera i perienus 3aaad;

CBOOOJHO ONEPUPOBATH MOHSATHAMH: CHCTEMa JIMHEMHBIX YPAaBHEHWH, MATPHULA, ONPEACIUTENb
MaTpulpl 2 X 2 W ero reoMeTpUYecKUd CMBICH, HCIONb30BaTh CBOMCTBA ompeaenuTens 2 X 2 st
BBIUMCIIEHHS €Tr0 3HAu€HHs, MPUMEHATh OINpPEIENUTENN AJIs PELIeHHUs CHUCTEMbI JMHEWHBIX YpaBHEHMH,
MOJEINPOBAaTh peEalbHblE CHTYyallUH C IOMOIIBIO CHCTEMBI JIMHEHHBIX YpaBHEHWH, HCCIIENOBAThH
MTOCTPOEHHBIE MOJEIH C TIOMOIIBIO MATPHIL H OIIPEAEIUTENIEH, HHTEPIPETUPOBATh IIOJIYUCHHBIN PE3yNbTarT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHSAMU JJIsl MPeoOpa30BaHus BIPAKEHUH;

BBHITIOJIHATH MPE0Opa30BaHUs YUCIOBBIX BBIPAKECHUH, COJAEPKALINX CTENEHH C PaldOHATbHBIM
MTOKa3aTeNEM;

HCIOJIb30BaTh CBOMCTBA JOrapu(pMOB I IpeoOpa3oBaHus JIorapupMHUIECKUX BBIPAKEHUI;

CBOOOJHO OMNEpUPOBATh TMOHATHUSAMH: HPpAlMOHATbHBIC, TIOKa3aTeTbHBIC U JIOTapUPMHYECKHE
yYpaBHEHUS, HAXOAUTh UX PELIEHHS C MOMOIIbI0 PAaBHOCHIIBHBIX MIEPEX0A0B MM OCYLIECTBIIASL MPOBEPKY
KOpHEH;

MIPUMEHATH OCHOBHBIE TPUTOHOMETPHUYECKUE (bopmybl IS peoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOJIHO OTIEPHPOBATH MOHSITHEM: TPHTOHOMETPHUUECKOE YpaBHEHHE, TPUMEHITH HEOOX0AUMbBIE
(bopMyIIBI UIs peIIeHsI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHHM;

MOJIEJINPOBATh PEATBHBIC CUTYAIIH Ha A3bIKE aureOphl, COCTABIISTH BBIPAXKECHNUS,

ypaBHEHHUS, HEpPAaBEHCTBA IO YCIOBHIO 3aJ]adyd, HCCIEOBAaTh ITOCTPOCHHBIE MOJETH C
WCIIOJIb30BaHHEM arlnapaTa ajreOpsbl.

OyHKIMK U TpadUKu:

CBOOOJHO ONEpUPOBAThH MOHATHAMHU: (YHKLUS, CIIOCOOBI 3a1aHusl (QYHKLINH, B3AUMHO 0OpaTHbIE
GyHKIMY, KOMMO3UNHUs (QYHKIUHA, Tpaduk (YHKIWU, BBHIIOTHATH DIEMEHTapHBIE MPeoOpa3oBaHUs
rpapuKoB QYyHKIIHA;

CBOOOJHO ONEpPHPOBaTh NOHATHAMHU: 00JACTh ONpENesIeHHs] 1 MHOXKECTBO 3HaYeHHWH (DyHKIHH,
HyJM QYHKLIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO ONIEPUPOBATH MOHATHSIMU: YETHBIE W HEUETHBIE (PYHKIHMH, MEPHOANYECKUe (YHKIUH,
MPOMEXYTKH MOHOTOHHOCTH ()YHKIIMU, MAKCUMYMbI 1 MUHUMYMBI YHKIIH, HAUOOJIbIIIee U HANMEHBIIIee
3Ha4YeHue (PyHKIUN Ha TPOMEXKYTKE;

CBOOOJIHO ONEPUPOBATH OHATHSAMU: CTENICHHAS QYHKIMS C HATYpPAJIbHBIM U LIEJIBIM ITOKa3aTeleM,
rpa UK cTereHHOW (GYHKIIMK C HATYPaJbHBIM U IIEJIbIM ITOKa3aTelieM, TpapiK KOPHS N-OW CTENEeHH Kak
(GyHKIIMM O0OpaTHOM CTENeHH C HATypallbHBIM ITOKa3aTeIeM;

OIIEpPHUPOBATh MOHATUSIMM: JMHEHHAsA, KBaApaTHYHAs U APOOHO-TMHEHHAs (DYHKIMHU, BBIIOIHATH
3JIEMEHTapHOE UCCIIEJOBAHUE U IIOCTPOEHHUE UX TPadUKOB;

CBOOOJTHO OIIEpUPOBATh MOHSATHSIMU: NIOKa3aTeNbHas U Jorapudmudeckas QyHKINHU, UX CBOMCTBA
1 TpaduKH, UCIIOIB30BaTh MX TPaQUKH IJIs pEIeHNs] YpaBHEHH;

CBOOOJHO ONEpPHUPOBATH IOHATHUSAMHU: TPUTOHOMETPHYECKAs OKPYKHOCTb, OIpelelicHHE
TPUTOHOMETPUUECKUX (PYHKLHUI YHCIOBOTO apryMeHTa;



HCIOJb30BaTh TIpabukd (QYHKUUMH Ui HMCCICIOBaHMS IMPOLIECCOB U 3aBHCUMOCTEH IPH
pelIeHnY 3aa4 U3 IPYruX YYeOHBIX MPEAMETOB H PEAIbHOU )KU3HH, BRIPAXKATh (hOpMyIaMH 3aBUCHMOCTH
MEXy BETUIMHAMU;

Hauama MaTemMaTH4YeCcKOro aHajan3a:

CBOOOJTHO OIEPUPOBATH TMOHATHAMH: apu(DMETHUeCKass ¥ TEeOMETPHUYECKas IPOTPECcCHs,
OCCKOHEYHO yOBIBAOINAsl TEOMETPUYECKAsl MPOrPECCHsl, TNHEHHBIN 1 SKCITIOHCHIIMAIBHEIN pocT, (hopMmyia
CJIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE;

HCIIONIH30BATh IIPOTPECCHH JIS PEIICHHSI pealbHBIX 3a7a9 MPUKIIATHOTO XapaKTepa;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMU: MMOCIIEIOBATEIILHOCTD, CIIOCOOBI 3aaHus
MOCJIEIOBATEIBbHOCTEH, MOHOTOHHBIE UM OrPAaHUYEHHBIC IOCJIEIOBATEIHHOCTH, IOHUMATh OCHOBBI
3apOXKACHUS MATEMAaTUYCCKOTO aHAIIN3a KaK aHaIH3a OECKOHEYHO MaJIbIX;

cBOOO/IHO OTIEpUPOBATh MOHATUSMHU:  HENpPEphIBHbIE (YHKIIMH, TOYKH pa3pbiBa rpaduka
(yHKIIMH, aCHMIITOTHI Tpaduka (QyHKIIHH;

CBOOOJIHO OIEPUPOBATH MOHATHEM: (DYHKIIMS, HETIPEPhIBHAS HA OTPE3KE, MPUMEHSATH CBOMCTBA
HENPEPBIBHBIX (YHKIIWHA JUI PEIICHUS 3a/1a4;

CBOOO/IHO OTIEpUPOBATh MOHITHAMU: TIepBas M BTOpasi MPOW3BOAHBIC (YHKIIMU, KacaTelabHas K
rpaduky GyHKIHM;

BBIYHCIISATH IPOU3BOHBIEC CYMMBI, IIPOU3BEICHHUS, YaCTHOTO M KOMITO3UIIMH JABYX (YHKIIUMN, 3HATh
MIPOU3BOHBIC 3JICMCHTAPHBIX (DYHKITHIA;

WCTIONIF30BaTh T€OMETPHUECKUHN 1 (PU3HUECKUI CMBICI IPOU3BOIHOM sl pelIeHus 3a/1a4.

MHokecTBa 1 JIOTHKa:

CBOOOJIHO OTIEPUPOBATH OHATUSIMH: MHOKECTBO, OTICpaIlMK HaJl MHOXKECTBAMU;

HCIIONIH30BaTh TEOPETUKO-MHOXKECTBCHHBIN ammapaT Ijs OMHCAHHS pPEalbHBIX MPOIECCOB H
SBIICHUH, TIPH PEIICHUN 3a/1a4 U3 JPYTUX YIeOHBIX MPEIMETOB;

CBOOO/IHO OTIEpUPOBATh MOHATHSIMU: ONpEeNIeHHe, TeopeMa, ypaBHEHUe- CIEACTBHE, CBOHCTBO
MaTeMaTU4IECKOTO O0BEKTA, T0KA3aTEIhCTBO, PABHOCHILHEIE YPAaBHEHHUS U HEPABCHCTRA.

K koHIly 0o0y4eHHs BO 2-M MOJYrOAMHM OOYYAIOIIUHACS TMOJYYHT CICIYIOIINE MPEIMETHBIC
pe3ynbTaThl MO OTIENBHBIM TeMaM QeaepalibHONM pabodeil mporpaMMbl yueOHOTo Kypca «Anrebpa u
Ha4yajia MaTeMaTHYECKOrO aHAIIH3ay:

Yucna ¥ BEIUUCICHUS:

CBOOOJIHO ONEPUPOBATh MOHATHAMM: HATypajdbHOE M ILIEJI0€ YMCIO, MHOXKECTBA HATYPAIbHBIX U
LEJIbIX YUCEN, UCHOIb30BaTh NpU3HAKU JenumocTd Henbix uncena, HOJ nu HOK HaTypanbHBIX uncen s
pelieHus 3a1a4, MPUMEHTh anropuT™ EBkinna;

CBOOOJIHO OIEPHPOBATH IMOHATHEM OCTAaTKa IO MOJYJIIO, 3alUChIBAaTh HATypaJIbHbIC YHUCIIA B
Pa3TUYHBIX TTO3UITMOHHBIX CHCTEMAaX CUHCIICHUS;

CBOOOJ/IHO OTEPHUPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO KOMIUIEKCHBIX YHCE,
MIPEJICTABIATh KOMIUIEKCHBIE YHUCIIa B aireOpanveckodl W TPUTOHOMETPHUYECKOW (opMe, BBIOIHATH
apudMeTUYeCKUE ONepaIlii ¢ HUMH U H300pa)kaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA!

CBOOOJ/IHO OIEPHPOBATh TMOHATHSIMH: HPPALMOHAIBHBIC, TOKa3aTelbHbIE U JIOTapu(MUYCCKHE
HEPaBEHCTBA, HAXOJUTh UX PEIICHUS C TOMOILBIO PABHOCUIIBHBIX IEPEX0JIOB;

OCYIIIECTBJIATH OTOOp KOpHEH TpH PEIICHWH TPUTOHOMETPHUYECKOTO YpaBHEHHS; CBOOOIHO
OTIEpUPOBATH TOHITHEM TPUTOHOMETPHUUECKOE HEPABCHCTBO, IPUMEHSTh

HE00X0IUMbIe (OPMYJIBI JJIsl PEIICHHUSI OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOO/IHO ONEpUPOBaTh MOHATHUSMU: CHUCTEMAa W COBOKYITHOCTh YPaBHEHHWH W HEPaBEHCTB,
PaBHOCWJIHHBIE CHCTEMBI W CHCTEMBI-CIICJCTBUS, HAXOMIWUTh PEIICHHMS CHUCTEMBI M COBOKYITHOCTEH

paurOHaJIbHBIX, UPppallUOHAJIBHBIX, ITOKA3aTCIIBHBIX U .HOI“apI/I(bMI/IT-IeCKI/IX ypaBHeHI/Iﬁ 1 HEPABCHCTB,



pemiate  panMOHAJbHBIC,  HPPALMOHATbHBIC,  MOKa3aTelbHbIE,  JorapupmMuueckue
TPUTOHOMETPUUECKUE YPAaBHEHHUS U HEPABEHCTBA, COJACPIKALINE MOIYNN U MTapaMeTPhI;

MPUMEHSTh IpaduuecKue METOIbl U pelleHHs YpaBHEHHH W HEpaBEHCTB, a TaKkKe 3agad C
napameTpamu;

MOJICJINPOBAaTh peajbHble CUTYyallUd Ha S3bIKE aJIreOpbl, COCTABIATH BBIPAKEHUS, YPaBHEHHUS,
HEPaBEHCTBA U X CHUCTEMBI IO YCIIOBHUIO 3aJauH, HCCIIEAOBATh MOCTPOCHHBIE MOJIENIN C UCTIOb30BAHUEM
amnmapara anreOpbl, HHTEPIPETHPOBATh MOyYSHHBINH Pe3yJIbTar.

QOyHKINUN U rpaduKu:

CTPOUTH I'paMKN KOMIIO3UINHN (PYHKIMHA C IIOMOLIBIO JIEMEHTAPHOI'O MCCIEIOBAaHHUI M CBOWCTB
KOMITO3UIIMHY ABYX (YHKIIHIA;

CTPOUTH TEOMETPHUECKIE 00pa3bl ypaBHEHUH M HEPABCHCTB Ha KOOPAUHATHON IIOCKOCTH;

CBOOOJHO ONEPHPOBATh IOHATHUAMH: IpapUKH TPUTOHOMETPUYECKUX (GYHKLUM;, HPUMEHATh
GyHKLIUM U1 MOAETMPOBAHMS U UCCIIEJOBAaHMUs PEaIbHBIX IPOLIECCOB.

Hauana maremarnueckoro aHanusa:

HCIIOJIB30BAaTh IPOU3BOJHYIO AJId UCCIICAO0OBAHUA (bYHKHI/II/I Ha MOHOTOHHOCTb U 3KCTPEMYMEIL;

HaXOIUTh HauOoJbIlIce ¥ HAUMEHbLIIee 3HaUeHUs! (PYHKIMU HEPEPHIBHOM Ha OTPE3KeE;

HCIOJB30BaTh IPOU3BOAHYIO TSl HAXOXKIECHHS HAWTYUIIErO PELeHHUS B IPUKJIAAHBIX, B TOM YHCIIE
COLMANILHO-DKOHOMHYECKHUX, 3a/lauax, JUIsl OMpeJleNieHHs CKOPOCTH M YCKOPEHHs Mpoliecca, 3aJaHHOTO
(hopMmyJioii nik rpaduKoMm;

CBOOOJHO OIEPHUPOBaTh IMOHATHSMM: IIEPBOOOpA3Hasi, ONpPEACIEHHBIA HHTErpaj, HaxOIOUTh
nepBooOpa3HbIe AIEMEHTAPHBIX PYHKINH M BRIYHCIATh HHTETpa 1o (hopmyiie HetoTona-Jleiioama;

HAXOJUTh IUIOIIAN TUIOCKUX QUTYD U 0OBEMBI TEJ C MOMOIIBIO0 HHTETpaa;

WMETh TMpPEACTABICHHE O MAaTeMaTUYEeCKOM MOJCIMPOBAaHMM HA MPUMEpPE COCTAaBIICHUS
nmud hepeHInaNbHBIX ypaBHEHMUI;

pemaTh NpUKIaAHBIE 33Aa4dd, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKOr0 U (PU3UYECKOro
xapakTepa, CpeACTBaMH MaTeMaTHYECKOTO aHAIN3a.

[IpenmerHble pe3ynbTaThl MO OTHEJIBHBIM TeMaM ydeOHoro Kypca «leomempusy. K konmy 1
MOJYTo/Axsl O0YHaIOLIUICS HAYYUTCS:

CBOOOJTHO ONIEPUPOBATH OCHOBHBIMH  TTOHATHSIMH CTEpPEOMETPUN TPU  PEIICHUH 3a7a4 U
MIPOBEJICHNH MAaTEMATUYECKUX PACCyKICHUM;

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

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

CBOOOJTHO OIIEPUPOBATH MOHATUSIMH, CB3aHHBIMH C YTIaMU B IPOCTPAHCTBE: MEKAY TPSIMBIMU B
MPOCTPAHCTBE, MEKAY NMPSIMOI U TIIOCKOCTHIO;

CBOOOJIHO ONIEPUPOBATH MOHITUSIMH, CBSI3aHHBIMU C MHOTOI'PaHHUKaMU;

cBOOO/IHO pacTiO3HaBaTh OCHOBHBIE BHIbI MHOTOTPAHHUKOB (TIPHU3Ma, MHPaMH/IA, IPSIMOYTOJIbHBIH
napajuieenunen, Kyo);

KJaccu(uIUpOBaTh MHOTOIPaHHUKH, BbIOMpas OCHOBaHHMA A KiacCH(UKaUH; CBOOOIHO
OIEpUPOBATh MOHATHIMH, CBAI3aHHBIMH C CEUEHUEM MHOTOTPAaHHHUKOB IIOCKOCTBIO;

BBITIOJTHSATH TTapaJUIEbHOE, ICHTPATHHOE H OPTOTOHAILHOE MTPOSKTHPOBaHKE (PUTYD Ha TIOCKOCTb,
BBITIOTHATH N300pakeHns (GUTYp Ha TIOCKOCTH;

CTPOUTH CEUYEHHUS] MHOTOIPAaHHUKOB Pa3lIWYHBIMH METOJAMH, BBIOJHSITH (BBIHOCHBIE) IJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y;

BBIYHCIISTH IIIOMIAIN IOBEPXHOCTEH MHOTOTPAaHHUKOB (TMIPU3Ma, MPaMH/A), TEOMETPUIECKHUX T
C IpUMEHEHHEM QOPMYIT;
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CBOOOJHO OINEpUPOBaTh MOHATUSIMHU: CHUMMETPHsS B INPOCTPAHCTBE, LEHTP, OCb MU IJIOCKOCTh
CUMMETPUH, LEHTP, OCh U INIOCKOCTh CHMMETPHHU (GUTYPHI;

CBOOOJHO  OMNEpUPOBATh  MOHSATHAMH, COOTBETCTBYIOIIMMH  BEKTOpaM M KOOpAMHATAM B
IIPOCTPAHCTBE;

BBINOJIHATH J€HCTBUS HaJl BEKTOPAMU;

pelaTh 3a1a4M Ha T0Ka3aTeIbCTBO MAaTEMaTHIECKUX OTHOUICHUH U HaX0KAEHUE TeOMETPUIECKUX
BEJIMYHH, TPUMEHSISI K3BECTHBIE METOABI IPY PELICHUH MaTEMaTHYECKUX 33/1a4 IOBBILICHHOTO W BBICOKOTO
YPOBHS CJIOKHOCTH;

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

W3BJIEKaTh, IPEOOPa30OBBIBATH M HHTEPIPETHPOBATH  WHPOPMALHUIO O MPOCTPAHCTBEHHBIX
TreOMETPUUECKUX (PUTYpax, IPEACTABICHHYIO Ha YepTexax U PUCYHKaX;

IIPUMEHSITH [T0JIyYeHHBIE 3HAHUS Ha IIPAKTHKE: CPAaBHUBAThH U AHAJIU3UPOBATh PEAIbHbIC CUTYAINH,
IMPUMCHATh U3YYCHHBIC IOHATHUA B IPOLCCCC IMOUCKA PCHICHHUA MAaTCMAaTHYCCKH C(l)OpMYJII/IpOBaHHOI;'I
HpO6HCMI)I, MOACIUPOBATE pC€AaIbHLIC CUTYAllU Ha SA3BIKEC 'TCOMETPUH, UCCIICAO0BATh ITIOCTPOCHHBIC MOACIIN
C HCIOJB30BAaHUEM I'€OMETPUYECKUX MOHATHH M TEopeM, almapara aareOpel, pelaTh MPaKTUYeCKue
3a[a4u, CBA3aHHBIC C HAXOXKICHUEM IT'€OMETPUYECKUX BEJINYNH;

HUMETL NPCACTABICHUA 06 OCHOBHBIX 3TallaX pasBUTUA T'COMETPUU KakK COCTaBHOM 4YacTH
(byHaaMeHTa Pa3BUTHUS TEXHOJIOTH.

K xoHIty 2 momyroaus 00yqaronuiicss HayqauTCs:

CBOOOJHO ONEpPUPOBaTh IOHATHAMH, CBSI3aHHBIMH C LMIMHIPUYECKOM, KOHHMYECKOH U
chepruecKoi MOBEPXHOCTAMHU, OOBACHATH CIIOCOOBI TIOTYYCHUS;

OTIEPUPOBATh TOHATHSMH, CBSI3AHHBIMU C TEIaMHU BPALICHUS: LWIMHIPOM, KOHycoM, cepoit u
IapoM;

pacmno3HaBath Telna BpamieHus (IUIHHAP, KOHYC, cdepa U map) U 00BIACHATH CIIOCOOBI MTOTyYeHUS
TeJ BpalCHNUS;

KJ1accu(UIMPOBATh B3aUMHOE PACTIONIOKEHHE Chephl U INIOCKOCTH;

BBIYUCIISITh BEJIMYMHBI 3JEMEHTOB MHOI'OIPDAaHHUKOB M TeJl BpalleHHs, OOBEMBI M IUIOIIAAN
MOBEPXHOCTEH MHOTOTPAaHHHUKOB U TE€J BPALICHUS, FTEOMETPUUYECKHX TEJI C IPUMEHEHNEM (popMy;

CBO6OI[HO OINEpUpPOBATL IMOHATUAMHU, CBA3AHHBIMU C KOM6I/IHaHI/I5[MI/I TSI BpallCHUAd U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B chepy M OMHCaHHBIH 0KOJIO cdepsl, cdepa, BIUCaHHAS B
MHOTOT'PaHHHUK WJIU TEJIO BPALLCHHUS;

BBIYUCIISTH COOTHOILICHHUS MEKAY IJIOLIASIMA IOBEPXHOCTEH 1 00BEMaMH MOTOOHBIX TeEl;

n300paxkatb M3ydaeMble (QUTYpbHI, BBHIMOJHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PHCYHKOB
MPOCTHIX 00BEMHBIX QUTYDP: BHJ] CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHsI Tl BPalICHUS;

W3BJIEKaTh, HHTEPIIPETUPOBATH U NPe0Opa30BbIBaTh HHPOPMALIUIO GUTypax, NPEACTABICHHYIO Ha
yepTekax 0 NPOCTPAHCTBEHHBIX FEOMETPUUECKUX U PUCYHKAX;

CBOOOJTHO OTIEpPUPOBATH TIOHITHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATE OII€palliyi HaJl BEKTOpaMU,

3aJaBaTh INIOCKOCTh YPaBHEHHEM B JIEKapPTOBOM CHCTEME KOOPAMHAT;

pelmaTb reoOMEeTpUYECKUE 3a/ayd Ha BBIUMCICHHE YIJIOB MEXIY MPSIMBIMH M IUIOCKOCTSAMH,
BBIYUCJICHHEC paCCTOS[HI/Iﬁ OT TOYKH 0 IUIOCKOCTH, B LCJIOM, Ha MPUMECHCHUEC BEKTOPHO-KOOPANHATHOTO
METO/1a TIPU PEIICHHN;

CBOOOJIHO ONEPUPOBATH OHITHUSAMH, CBA3aHHBIMU C ABHKCHUEM B ITPOCTPAHCTBE, 3HATH CBOMCTBA
JIBIDKCHUI,
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BBIIIOJHATh M300pa)KCHUsSI MHOTOTPAHHUKOM M TEJ BpAICHHS IPH MapajlIeibHOM IEePeHOCE,
[EHTPATBHONH CUMMETPUH, 3CPKAITBHON CUMMETPUH, TPU MOBOPOTE BOKPYT MPSAMOMU, MPeoOpa3oBaHUS
MoA00uS;

CTPOUTh CEYCHHMS MHOIOTPAHHHUKOB H TEJ BpAIICHUS: CCYCHHS ILWIMHAPA (MapajiebHO H
MEPICHIUKYISPHO OCH), CEUCHHsI KOHYca (MapajuielbHOe OCHOBAHUIO M MPOXOJAIIee Yepe3 BEPIINHY),
CCYCHUS 111apa;

WCIIONIb30BaTh ~ METOZBI IOCTPOSHUS CEUCHUI: METOJ CIIEJIOB, METOJ{ BHYTPCHHETO
MPOCKTHPOBAHMSI, METOJT TIEPEHOCA CEKYIIeH TNIOCKOCTH;

JIOKa3bIBATh TEOMETPUICCKUE YTBEPIKICHHUS;

MPUMEHSATh TEOMETPHUYECKUE (DAKThI IS PEUICHUS CTEPEOMETPHUYCCKUX 3a/1ad, MPEANOIararoIIux
HECKOJIBKO IIIar0B PEICHMsI, €CITH YCIIOBYSI IPUMEHEHUS 3a/IaHbl B SBHOHM M HEsIBHOU (hopme;

pelIaTh 3a1a4i Ha JOKA3aTeIbCTBO MATEMATUIECKUX OTHOIICHUH M HAXOXKICHHE T€OMETPHUUCCKUX
BEJIMYHH;

MIPUMEHATH IIPOrPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI IIPU PELICHUN
CTEPEOMETPHUCCKUX 3a/1a4;

MPUMEHSITh TOJIyYCHHbIC 3HAHWS HA MPAaKTHKE: CPaBHUBATh, AHAJIM3UPOBATH W OIICHUBATH
peanbHbIC CHTYAIUH, TPUMEHSTh U3yUCHHBIC MOHSITHS, TEOPEMbI, CBOMCTBA B MPOIECCE MOUCKA PEIICHHUS
MaTeMaTH4ecku  c(opMyIMpoBaHHOH  MpPOOJEMbI, MOJECIUPOBATH peajbHbIE CUTYallMd Ha S3bIKE
TC€OMETPUH, UCCIIEAOBATh ITOCTPOSHHBIEC MOJICIIN C UCIIOJb30BAaHUEM IeOMETPHUSCKUX MMOHSITHIH U TEOPEM,
amnmapara anreOpbl, pelaTh MPaKTHYSCKHE 33]1a4H, CBI3aHHBIC C HAX0XKICHHEM T€OMETPUICCKHUX BEJINYHH;

UMETh TIPEJICTaBleHUS 00 OCHOBHBIX JTalax pa3BUTHS TCOMETPHH KaK COCTABHOW YacCTH

(byHaaMeHTa Pa3BUTHUS TEXHOJIOTHH.

[IpenmerHble pe3ynbTaThl MO OTHENBHBIM TeMaM ydyeOHOro paszmena «Bepoamnocms u
cmamucmuxay. K xoniy 1 momyroaust o0yqaromuiicss HAyqIuTCs:

CBOOOJTHO OTEpUPOBATh MOHATHAMU: Tpad, TUIOCcKuii Tpad, CBs3HBINA Tpad, MyTh B Tpade, 1emb,
UKL, IEPEBO, CTETIEHb BEPILIUHEI, JIEPEBO CITYYaliHOTO IKCIIEPHUMEHTA;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: CIy4alHBIH SKCIEPUMEHT (OMbIT), CIydallHOE COOBITHE,
3JIEMEHTapHOE CIydaiiHOe cOObITHE (3IEMEHTapHBIA HCXO0/) CIIy4aiiHOTO OIbITA, HAXOIUTh BEPOSITHOCTH
COOBITHIA B OIBITaX C PABHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITHSMH;

HaXOJIUTh U (OPMYIHUPOBATH COOBITHS: TepeceueHue, 00beAMHEHHE TAHHBIX COOBITHIA, COOBITHE,
MPOTHBOIIOJIOKHOE JAHHOMY, HCIOJIBb30BaTh AUArpaMMsl Disiepa, KOOPIAMHATHYIO MPAMYIO JUISl PEIICHUS
3a1a4, MOJIb30BaThCS (POPMYJION CIIOKEHHS BEPOSTHOCTEH Ul BEPOATHOCTEH OBYX M TPEX CIy4YalHBIX
COOBITHI;

OIEPUPOBATh MOHSATHSIMHU: YCIOBHAs BEPOSITHOCTh, YMHOXXCHHE BEPOSTHOCTEH, HE3aBUCHMBIC
COOBITHS, AEPEBO CIyYalHOTO SKCHEPHUMEHTA, HAaXOOUTh BEPOSITHOCTH COOBITUH C MOMOIIBIO HpaBHiia
YMHOKEHHUSL, IEpEBa CIIy4alHOTO OIBITa, UCIIOJIB30BaTh (hOPMYITy OJHOM BeposiTHOCTH, (hopmyny baiteca
NIPY PEIIeHUH 3aJ1ad, ONPEeIisiTh HE3aBUCUMOCTh COOBITHI 1O ()OPMYJIE U MO0 OpPraHU3aluy CIIy4aifHOTO
IKCIIEPUMEHTA,;

MPUMEHSTh HW3yYeHHbIE KOMOMHATOPHbIE (OPMYJBI Ul MEPEUUCICHUS DJIEMEHTOB MHOXKECTB,
3JIEMEHTAPHBIX COOBITUI CITy4ailHOTO OMBITA, PELICHUs 3a7a4 110 TEOPHH BEPOSITHOCTEH;

cBOOO/IHO OTIEPUPOBATH MOHATUSAMU: OMHAPHBIN CITy4aifHBIN ONBIT (MCIIBITAHHUE), YCIIEX U HEy/Aaua,
HE3aBUCHUMBIC HCIIBITAHUS, CEPUSI UCTIBITAHUMN, HAXOJAUTh BEPOSITHOCTH COOBITHIA: B CEPUU UCTIBITAHUIM JIO
NEepBOro ycrnexa, B CEpUU HUCIBITAaHUM BepHymiu, B ombITe, CBA3aHHOM CO CIy4ailHbIM BBIOOpOM H3
KOHEYHOH COBOKYITHOCTH;
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CBOOOHO ONEpPHPOBATH MOHATHUSAMM: CIy4aiiHas BEIWYMHA, PpACIPEAeICHHE BEPOSTHOCTEH,
auarpamMma  pacupenerieHus, OuHapHas cllydyaifHasi BeJIMYMHA, T'€OMETpPHYECKOe, OWHOMHAIBHOE
pacrpeeneHue.

K xoHIty 2 momyroaust 00yqaroniuiicss HayqIuTCs:

OIIEpHPOBATH MOHATUSIMH: COBMECTHOE PacIIpe/ie]IeHUe ABYX CIyYailHbIX BEJIHMYHH, HCIIOJIE30BATh
TaOJIMILy COBMECTHOTO paclpeesieHHs IBYX CIIyYaifHbIX BEJTMYHH JUIS BBIACTICHUS paclpeieICHUS KaXK 101
BEJIMYMHBI, ONPeIeTICHNs] He3aBUCUMOCTH CITyYaiHbIX BEJMYHUH;

CBOOOIHO OIEPUPOBATH IOHATHEM MATEMaTHYeCKOTO OXHIAHUS CIydalHOW BEIMYUHEI
(pactipesenenus), MPUMEHATH CBOMCTBAa MaTEMAaTHYECKOTO OXKUIAHMS MTPU PELICHUH 3a/1ad, BBIYHCIATH
MaTeMaTH4YecKoe OKuAaHHe OWHOMHAIBLHOTO M T€OMETPUYECKOro pacipeeseHN;

CBOOOJTHO OTIEPHUPOBATh MOHATHIMHU: JUCTIEPCHUS, CTAHAAPTHOE OTKIIOHEHHE CITy4YaiHOH BETMYMHBI,
NPUMEHSTH CBOHCTBA ANCTIEPCHH CITyJailiHOM BEITMYHMHBI (pacTpeaeeH s ) NPy peIeHNH 3a/1a4, BEIYUCIIATh
JMCIEPCHIO M CTaHIapPTHOE OTKJIOHEHHE TeOMETPUIECKOTO U OMHOMHUAIBHOTO PACTIpE/IeTICHUIH;

BBIUUCIISITH BEIOOPOYHBIE XapaKTEPUCTUKU MO JAHHOW BBIOOPKE M OLIEHHBATH XapaKTEPUCTHUKU
TeHEepaIbHOM COBOKYMHOCTH JAaHHBIX 110 BBIOOPOYHBIM XapakTepucTHKaM. OleHnBaTh BEPOATHOCTU
COOBITHIT H  TPOBEPSATh TNPOCTEHINNE CTATUCTHYECKHE THUIOTE3bl, MONB3YSICh H3Y4YCHHBIMHU
pacnpeneneHUsIMH.

1.2.4. B pe3ynbrate OCBOCHHUS YyYeOHOW JTUCIMILIMHBI OOydYaromIuecs JO0/DKHBI OBJIAACTh
CJICAYIOIIMMH OOLIMMHU U MPO(PECCHOHAIEHBIMU KOMIIETCHIUAMU:

OK 5. Ucnonps3oBaTh HH(POPMATMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTUH B MPOQECCHOHATBEHON
JIeSITeNIbHOCTH.

[1K 3.1. BeisBasTh TpeOOBaHMS LETEBBIX TPYII MOTPeOUTENICH HAa OCHOBE aHATN3a PHIHKA.

OpuenTanus Ha Oyaynryto npoheCCHOHABHYIO JACSITEIbHOCTh 00€CIICUNBACTCS BEHIOOPOM
TEM TEMAaTHYeCKOTo IUIaHa Kypca, BBIOOPOM METOJIOB TPENOJaBaHUs U OICHKH DPE3yJIbTaTOB
OCBOCHHS KypCa, BKIIOYAKOIIUX (OPMHUPOBAHUE M OILEHKY MPAKTHUYECKOTO OIbITa MPUMEHEHHS
3HAHUH W HaBBIKOB B YUYCOHBIX, YUCOHO-NIPOCKTHBIX W COLMAIBHO-TIPOCKTHBIX CHTYAIUIX
Oynyiieit mpodeccuoHaTbHON ASSITENEHOCTH.

2. TEMATUYECKOE ILUIAHUPOBAHUE W COJEPXAHUE YYEBHOM
TV CHUILIMHBI (KYPCA)

2.1. O0beM yueOHOH JucHMIIMHBI (Kypca) U BUABI Y4e0HO0# padoThI
2.1.1 O6bem y4eOHOM TUCHUILIMHBI H BBl y4eOHOH padoTsI (04HOI opma)

Bun yuebHoit paboThl KonmnuaectBo yacos
O6beM yueOHOM paboTHI (BCETO) 232
O6beM yueOHOU paboThl OOydYarOmUXCS BO B3aUMOJEUCTBUU C 232

npenojaaBaTeseM (BCero)

B TOM YHCIJIC:

JIEKIUU 116
MPAKTUYECKHE 3aHSTUS (CEeMHHAPBI, Ta00paTOPHBIE 3aHSTHS) 116
nabopaTopHbie paboOThI He npenycmotpeno
WNHauBuyaIbHBIA TPOEKT He mpeaycmotrpen
CamocrositenpHas paboTta oOydarorierocs (Bcero) He mpenycmotpeno
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IIpoMexyTouHas aTTecTalus ‘ OK3aMeH

2.1.2. O0bem y4eOHOM AUCHHMILVIMHBI U BUAbI Y4eOHO#i padoThl (3a0uHas (popma)

Bun yuebno# paboThl KonunuecTBo uacoB
O06beM yueOHoM paboThI (BCETo) 232
O0beM y4yeOHOU paboThl O0OydYaIOMUXCS BO B3aUMOJCHUCTBUU C 24

npenojiaBaresieM (BCero)

B TOM YHCIJIC:

JIEKIIAU 14
MPAKTUYECKHE 3aHITUS (CEeMUHAPBL, Ta00paTOPHBIC 3aHSITHS) 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)

C0OO0.01.04 MaTemaTuka

HaunmenoBanue
pa3esioB U TeM

Coaep:xkanue yueOHOro MaTepuasia, JJabopaTopHble padoThl M NPAKTHYECKHE
3aHATHSA, CAMOCTOSATEbHAS padoTa 00y4yaloluXxcs, Kypcopasi padbora (IpoeKr),
AKTHBHbIE U HHTEPAKTUBHBbIE (DOPMBI 00YUEeHUSA

Pasnea 1. Anredpa u HayaIa MaTEeMATHYECKOI0 AaHAIU3A

Tema 1. Uncia n
BBLIYHCJICHHUS

Coaep:kaHue TeoOpeTU4YeCKUX 3aHATHIA:

ParonansHblie uncina. OOBIKHOBEHHBIE U ICCSTUYHBIE APOOH, IPOLIEHTHI, OECKOHEUHbIE
nepuoguueckue 1poou. Ilpumenenune 1pobei 1 MPOLEHTOB IS PEIIeHUS IPUKIaTHBIX
3aj1a4 U3 pa3IMYHbIX OTpacieil 3HaHUN U peabHOU KU3HHU.

JeiicTBuTenpHbIe Yncaa. ParonanbHble M UPpAMOHAIBHBIE YHCTa. ApUPMETHUECKHE
ONepaluy C NeHCTBUTEIBHBIMU 4YHcIaMH. MoOIyib NeHCTBUTENBHOIO YHCIA U €ro
cBoiicTBa. [TpuGnmKxE€HHBIE BRIYHCICHUS, MPaBWia OKPYTJICHUS, TPUKUAKA U OLEHKA
pe3ynbTara BEIYMCICHUM.

Cremnenp ¢ LeNbIM ITOKa3zaTreneM. buHom HproroHa. Mcmoipb3oBaHHE ITOAXOISIIEH
(GopMBI 3amuCH JCHCTBUTENBHBIX YHCEN ISl pEHICHHS MpPaKTUIeCKUX 3aJad |
MpEICTaBIECHUS TaHHBIX.

ApudmeTnueckuii KOpeHs HATYpaILHOW CTETICHH U €r0 CBOMCTBA.

CremneHp ¢ palMoHAIBHBIM MMOKa3aTeleM M €€ CBOWCTBA, CTEMEHb C JCWCTBUTEIHHBIM
TIOKa3aTeseM.

Jlorapudm umcna. CpoiictBa norapudma. JlecaTnaHble U HaTypajbHBIE JIOTAPU(PMBI.
CuHyc, KOCHHYC, TAHT€HC, KOTAaHT'€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,

APKKOCHHYC M @PKTaHT€HC YHCIOBOIO apryMeHTa.

Hatypansable u nensie yncna. [IpuMeHeHHe NPU3HAKOB AETMMOCTH LEJNbIX YHCET,
HanOopIHi 001mui nenutens (naee - HOJI) u HanMeHbIIee oO1ee kpaTHOe (anee -
HOK), ocTaTkoB 1mo Moy:r0, anroputma EBkinaa uis perreHus 3a1a4 B IENbIX Yhclax.
KommiekcHble umcna. AnreOpamdeckass W TPUTOHOMETpUYECKas (OPMBI 3aluch
KOMIUIEKCHOTO 4YHCia. ApudMeTHYecKHe Onepanud ¢ KOMIDICKCHBIMH YHCIIaMH.
N3o0pakeHre KOMIDIEKCHBIX YHCe] Ha KOOPAWHATHOW 1uiockoctu. @opmyna Myaspa.
Kophu n-oif crenenu u3 KoMIieKCHOTo yucia. I[lpuMeHeHne KOMIUIEKCHBIX YUCeN AJIs
pemeHust GU3NIECKUX ¥ TEOMETPHUUECKUX 3a1ad.

Hatypansable u nensie uncna. [IpuMeHeHHe NPU3HAKOB IETMMOCTH IIEJIBIX HYHCEII,
HanOonbpImid o0utuil nenurens (nanee - HOJl) u HanMmenbiee obriee kpaTHoe (janee -
HOK), ocTaTkoB 1o Mozy:ro, anroputMa EBkimaa muns pemeHus 3a1a4 B HENbIX Yhciax.
KommnekcHsle uymcna. Anrebpamdeckas ¥ TPUTOHOMETpHUYEcKas (OPMBI 3alvcH
KOMIUIEKCHOTO 4YHcia. ApupMeTHdecKue Omepanuyd C KOMIUIEKCHBIMH YHCIIaMU.
N300pakeHe KOMIDIEKCHBIX YHCe] Ha KOOPAWHATHOW 1uiockoctH. @opmyna Myaspa.
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KOpHI/I N-0ii CTEIEHM U3 KOMIUICKCHOTO YKCIIA. HpI/IMeHCHI/Ie KOMIUICKCHBIX YHCCII IJIA
peuICHUsA (I)I/I3I/I‘ICCKI/IX 1 reOMCTpHUICCKHUX 3a4a4.

ConepxaHue MPaKTHYECKHX 3aHATHI:

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

Pewenre 3aga4 ¢ Mcoap30BaHUEM JOJIEH M MPOLIEHTOB. PellieHne 3a1a4 Ha CIIOKHBIE
TIPOLICHTHI.

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

Tema 2. DyHKUMHU U
rpauku

ConepaxaHue TeopeTHYeCKHX 3aHATHIA:

OyHKIM, cnocoOs! 3amanusd GyHkmuu. B3ammuo obpatnbie ¢yHkumu. Kommozuims
¢yaxunit. ['paduk pyHKINH. DIeMeHTapHBIE TPeoOpa3oBaHus TpaduKOB () YHKITHHA.
Obnacte ompeAencHUS © MHOXKECTBO 3HaueHWH QyHKIuH. Hymm QyHKINH.
[MpomexyTkn 3HaKomoctosiHcTBa. U&THhIe M HeuéTHble (yHkumu. [lepuoanueckue
¢ynkiun. [IpoMeKyTKM MOHOTOHHOCTH (QYHKIMH. MAaKCUMyMbl W MHHHMYMBI
¢ynkun. Hanbosplnee 1 HanMeHblIee 3Ha4eHusT QYHKIIMN Ha TIPOMEKYTKE.
JluneliHast, KBagpaTUYHAs M  JPOOHO-THHEHHAas ~ QYHKIUH.  DJEMEHTapHOE
HCCIIeIOBAaHHUE U IOCTPOSHUE HX IpadHKOB.

CrenenHas (GyHKIHS ¢ HATypaJIbHBIM U LIEJIBIM MOKa3aresieM. EE cBoiicTBa u rpaduk.
CpoiictBa u Tpaduk KOpHS n-off CTENEHH KaK (YHKOUH OOpaTHOW CTENCHH C
HaTypaJbHbIM NOKa3aTeJIeM.

[NokazatenpHas u jorapudmMudeckast GQyHKINH, HX CBOHCTBA U rpaduky.
Hcnonp3oBanue rpadukoB GYHKIMH U PEIICHHUS YPaBHEHHUH.

Tpuronomerpuueckas OKPYKHOCTb, OINpPEIEICHHE TPUTOHOMETPHYECKUX (yHKImit
YHCIIOBOTO apryMEHTa.

OyHKIMOHANBHBIE 3aBHCUMOCTH B pEAIBHBIX Ipolleccax W sBIeHWsX. [ 'paduku
pEeabHBIX 3aBUCUMOCTEM.

I'padmk xomnozunuu yunkuuit. [eomerprueckue oOpa3sl ypaBHEHHUI U HEPABEHCTB Ha
KOOPAUHATHOM MJIOCKOCTH.

Tpuronomerpuueckne GpyHKINH, X CBOMCTBA U rPaUKH.

I'padmueckre MeTonsl pelmieHHss ypaBHEHHWH M HepaBeHCTB. | paduueckne METOIbI
peleHus 3a1a4 ¢ mapaMeTpaMu.

Hcnons3oBanne  rpadgukoB  GYHKIMH AL WMCCIENOBAHUS  INPOIECCOB H
3aBUCHMOCTEH, KOTOpbIE BO3HHMKAIOT TPH PpEIICHWH 3aJad W3 JAPYTUX Y4eOHBIX
MIPEAMETOB U peallbHOM XKU3HHU.

Coaep:kanue NPaKTHYECKUX 3aHATHIA:

UccrenoBanre nUHEWHOW, KBagpaTUYHOW (YHKIMH ¥ (QYHKOUH OOpaTHOMH
nponopunoHanbHOCTH. [locTpoeHne n uteHne rpaguKoB QyHKIUH.

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

Tema 3. YpaBHeHUSs U
HepaBeHCTBA

Copep:xaHue TeopeTHYECKHUX 3aHATHIA:

ToxgecTBa M TOXIECTBEHHBIE NpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHMS U YypaBHEHHS-CleACTBHA. HepaBeHcTBO, pelieHue
HEpaBEeHCTBA.

OCHOBHBIE METOIBl pEIICHHUS IEeNBIX W JPOOHO-PAllMOHATBHBIX YpPaBHEHUH U
HepaBeHCTB. MHOTIOWIEHBI OT OJHOM NIepeMEHHOM. JleleHue MHOTOUJIeHa Ha MHOTOUJIEH
¢ octatkoM. Teopema besy. MHorowneHsl ¢ menbiMu Kodg¢umueHtamu. Teopema
Buera.

[IpeoOpa3oBaHus YUCITOBBIX BEIPAKECHHUH, COJCPIKAIINX CTCIICHH U KOPHH.
Hppannonaneusie  ypaBHeHHs. OCHOBHBIE METOABl PEIICHUS HPPAIMOHATBHBIX
YpaBHEHUH.

[Toxa3zatensHble ypaBHeHH. OCHOBHBIE METOIBI PEIICHNUS TOKA3aTEIFHBIX YPAaBHEHHH.
[Ipeobpa3oBanue BEIpaXECHUH, COIEPIKAIINX JTOTAPH(DMEL.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOABI PEIICHUS JIOTapUPMUIECKUX
YpaBHEHUH.

OcHOBHBIE TpUTOHOMETpUUecKUe (opMyibl. [IpeoOpazoBaHHE TPHUTOHOMETPUYECKHUX
BbIpakeHUH. PellieHue TpUroHoMeTpu4ecKiux ypaBHEHUH.

Pemenne cucteM NMHEMHBIX ypaBHeHUH. Matpuna cuCTEMbl JTUHEHHBIX ypaBHEHMM.
Onpenenurens MaTpULbl 2X2, €ro réOMETPUUECKUI CMBICT M CBOWCTBA, BHIYMCICHUE
€ro 3HayeHWs,, NPUMEHEHHE OMNpENeNUTENs] s PELIEHUS] CHCTEMbl JIMHEHHBIX
YpaBHEHUH.
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Pemenne mnpuknagHelXx 3agad ¢ [OMOINBIO CHUCTEMBI JIMHEHHBIX ypaBHEHHIA.
HccnenoBaHue NOCTPOSHHOM MOJIENIN C MOMOILBIO MaTPHIL U ONpeJeTUTeneH.
ITocTpoeHne MaTeMaTHUECKUX MOJENEH peaabHON CUTYaluH ¢ IOMOIIBIO YPaBHEHUH U
HepaBeHCTB. IIpuMeHeHue ypaBHEHHH U HEPaBEHCTB K PELICHUI0 MAaTeMaTHYECKHX
3aja4 1 3a/1a4 U3 pa3IMYHbIX 00JIacTel HayKH U peaJbHON )KU3HH.

CucteMa M COBOKYNHOCTb YypaBHEHUIl U HepaBeHCTB. PaBHOCUIBHBIE CHCTEMBI U
CHCTEMBI-CIIE/ICTBHS. PaBHOCHIIBHBIC HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPHUYECKUX YPABHEHWH C MOMOIIHI0 TPHUTOHOMETPHICCKOM
OKPY’KHOCTH. PelieHne TpUroHoMeTpryeCcKuX HEPaBEeHCTB.

OCHOBHBIE METOABI PEHICHHUsS MOKa3aTEIbHBIX W JIOTAPH(PMUUECKUX HEPABEHCTB.
OCHOBHBIE METOABI PELICHNUS UPPAOHATIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABI ~ pEIICHHA CHCTEM W  COBOKYIHOCTEH  palMOHAIbHBIX,
UppaLOHAIBHBIX, TOKA3aTEIbHBIX U JIOrapu(MUYECKUX ypaBHEHHH.

YpaBHEHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMH.

IIpuMeHeHHE ypaBHEHUH, CCTEM U HEPaBEHCTB K PEIEHHI0 MaTeMaTHYeCKHUX 3a7a4 U
3aj1a4 U3 pa3IMYHbIX 00JIacTel HAYKH U peasIbHOM )KU3HH, HHTEPIIPETalUs NOITyUYSHHBIX
pe3yIbTaToB.

CucreMa M COBOKYIMHOCTh YpPaBHEHHM W HEpaBEHCTB. PaBHOCHIIbHBIE CHCTEMBI U
CHCTEMBI-CIIe/ICTBHS. PaBHOCHIIbHBIC HEPABEHCTBA.

Ot16op KOpHEIl TPUTOHOMETPHUUYECKHX YPaBHEHHH C ITOMOIIBIO TPUTOHOMETPHUYECKOM
OKPYKHOCTH. PelieHne TpUroHoMeTpryeckuX HEpaBeHCTB.

OCHOBHBIC METOABI PEHICHHUs IOKa3aTEIbHBIX W JIOTAPH(PMUUECKHX HEPABEHCTB.
OCHOBHBIE METOABI PELICHUS UPPALOHATIBHBIX HEPABEHCTB.

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

ypaBHeHHﬂ, HCPABCHCTBA U CUCTEMEI C TapaMETpaMu.

HpI/IMeHeHI/Ie ypaBHeHHﬁ, CHUCTEM U HCPABCHCTB K PCHICHUIO MAaTEMATUYCCKUX 3adad U
3aj1a4 U3 pa3IM4YHbIX 00JacTeil HAYKH U pealibHOM )KU3HH, HHTEPIIPETaLUs NOITYUYSHHBIX
pE3YNbTATOB.

Copep:xaHue NPaKTHYECKUX 3aHATHIL:

Pemenne anrebpanmdeckux ypaBHEHUH ¢ OTHOH HEH3BECTHOM.

Pemenne nmokazaTenbHBIX M JIOTapU(PMUIECKIX YPaBHEHHH.

Pemenne anreOpandecknx HEPABEHCTB ¢ OJHON HEU3BECTHOH METOIOM MHTEPBAJIOB.
Pemenne nmokaszaTenbHBIX M JIOTapUPMUIECKIX HEPABEHCTB.

N3o6pakeHne yrioB HAa €IMHUYHON OKPY>KHOCTH. BBIuncIeHe CHHYCOB, KOCHHYCOB,
TaHI€HCOB ¥ KOTAHT€HCOB YIJIOB € IOMOIIBIO €IUHUYHON OKPYKHOCTH.
[Ipeobpa3oBaHne TPUTOHOMETPUIECKHUX BBIPAXKECHUI.

Pemienue TpUroHOMETpUUECKUX YPAaBHEHUHN U HEPABEHCTB.

Pewenue cucreM JIMHENHBIX ypaBHEHUH C JBYMs U TPEMs HEU3BECTHbIMU. Pemienue
CUCTEM HEJIMHEIHBIX YPAaBHEHUMN.

Pelienue cucreM HEPaBEHCTB € OJIHOM HEU3BECTHOM.

Tema 4. Hauana
MAaTEMaTHYEeCKOI0
aHaJHM3a

Copep:xaHue TeopeTHYECKHUX 3AHATHIA:

[MocnenoBarenpHOCTH,  CMOCOOBI  3ajaHMs  TmocjejoBaTenbHOcTed.  Merton
MaTeMaTH4ecKoid WHAYKIMH. MOHOTOHHBIE M OIpaHWYEHHBIC IOCIEAOBATEIHLHOCTH.
Hcropust BOSHUKHOBEHHSI MaTEMaTHYECKOTO aHaJIn3a KaK aHali3a OECKOHEYHO MaJlbIX.
Apudmernueckass ¥ TeOMETpHYEecKas TNporpeccMd. beckoHeyHO yObIBaromas
reomerpuueckas nporpeccus. CyMma OECKOHEYHO YOBIBAIOIIEH TI'€OMETPHUYECKOM
nporpeccuu. JInHEHHBIA U 3KCITOHEHIHAIbHBIN pocT. Yucio e. @opmysa CI0KHbBIX
MIPOIIEHTOB. Vcronp30BaHNe MPOTPECCHH AJIS PELICHUS PeaibHBIX 3aad MPHUKIATHOTO
Xapakrepa.

HenpepeiBaple ¢yHKIMM W uX cBoiictBa. Touku paspsiBa. ACHMITOTHI IpaduKOB
¢yakunii. CBoicTBa (YHKIMII HENPEpHIBHBIX Ha OTpe3ke. MeTon MHTepBasioB IS
pemeHust HepaBeHCTB. IIpUMeHeHne CBOICTB HENPEepPHIBHBIX (YHKIUH I PELICHUS
3azad.

IlepBast n BTOpas mnpousBoAHble (QYHKIMU. OnpenesieHHe, TI'€OMETPUYECKHH |
(U3MYECKNI CMBICI IPOM3BOHON. Y paBHEHHE KacaTeNbHON K rpaduky GpyHKINH.
[IpousBonHble 3neMeHTapHBIX (QYHKIMA. [Ipom3BogHas CyMMbl, TNPOU3BENICHHS,
YaCTHOTO ¥ KOMITO3MLINK (DYHKITHH.

[lpumenenne mNPOM3BOAHOW K HCCIENOBaHMIO (GYHKIMA Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxkneHue HanOOJbIIEro W HAMMEHBINETO 3HAYEHHH HeTpephIBHOM
(yHKINH Ha OTpE3Ke.
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[IpumeHenue MPOU3BOIHON ISl HAXOXKICHUS HAWIY4YLIEro PELICeHUs] B MPHUKIIAJHBIX
3a/auax, JUIs OMpPEICIICHUs] CKOPOCTH M YCKOPCHHUs MpOoIecca, 3aJaHHOTO (HopMymoi
i rpadu KOM.

IlepBooOpa3Has, 0CHOBHOE CBOMCTBO MepBooOpa3HbIX. [IepBo0OpasHEIC 3IEeMEHTaPHBIX
¢yuknumi. [IpaBuiia HAX0XKICHHUS TIEPBOOOPA3HBIX.

Hurerpan. I'eomerpuyeckuid CMbICI HHTErpaia. BpluucieHue onpeneaéHHOTo
nHTerpaia no ¢popmyne Hetorona-JleitbHUIIA.

[IpuMenerne wHTErpana Ui HaXOXKICHHS IUIOINAACH IUIOCKUX (GUTYp U 00BEMOB
TEOMETPUYECKUX TEJL.

[pumepsr  pemeHuit  nupepeHNNaTbHBIX  YpaBHCHHM. MatemaTuueckoe
MOJICIMPOBAHME PEaJbHBIX IPOIECCOB C MOMOMIBI0 M depeHIHaATbHBIX YPaBHEHHIA.

Copep:xaHue NPaKTHYECKUX 3aHATHIA:

HaxosxaeHue npenenos nocie 0BaTeaIbHOCTEN.

Haxosxnenue npenenoB GyHKIUH.

IMowuck npou3BomHBIX QyHKIMIA. [IONCK TOUKM MUHUMYMa U MaKCUMyMa (hyHKIIHH.
Ionck HanOOJIBIIEr0 M HAUMEHBIIETO 3HAYCHUS] (YHKIIUU HA OTPE3KeE.

Tema 5. MHo:KecTBa U
JIOTHKA

Coaep:xkaHue TeOpeTUYECKUX 3aHATHIA:

MHO0kecTBO, OoTiepalliy HaJl MHOKECTBaMHU 1 MX cBoMcTBa. Jlnarpammel Ditnepa- Benna.
IIpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO ammapara JJisi OIMCaHMUs peajibHbIX
MIPOIICCCOB U SBJICHUH, IPU PEIICHUH 3a/1a4 U3 APYTUX YICOHBIX MIPEIMETOB.
Omnpenenenne, Teopema, CBOWCTBO MaTeMaTHYECKOro OOBEKTa, CIIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCHIIBHBIE YPABHEHHSL.

Coaep:kanue NPAKTHYECKUX 3aHATHIA:
Pemenne 3amau. Onepanuy HaJl MHOXXECTBAMHU.

Paspnen 2. 'eomerpust

Tema 6. Ilpsimble u
MJIOCKOCTH B
NMpoCTPaHCTBe.

Coaep:kaHue TeOpeTUYECKUX 3aHATHIA:

OCHOBHBIE IOHATHA CTEPEOMETPUH. TouKa, mpsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
[TonsTHE 006 aKCHOMAaTHYECKOM MOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHI
U CIICICTBUS U3 HUX.

B3aumHoOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOLINECS, TapaJlJIEIbHbIE
U CKpeIIMBaroecs npsamsele. [Ipu3HaKy CKpeluBarOInuXcs IPSIMBIX.
[TapannenbHOCTs NPSAMBIX U TNIOCKOCTEH B IIPOCTPAHCTRE: MapasliesIbHbIE TIPSMBIC B
MPOCTPAHCTBE, MAPATIICIBHOCT TPEX MPAMBIX, HapaIeIbHOCTh MPSMOHN H IIIOCKOCTH.
[TapannenbHOe U IEHTPATBLHOE IPOESKTUPOBaHKE, 300paxeHune Guryp. OCHOBHBIE
CBOMCTBA Mapajie’bHOTO NPOeKTHpOoBaHus. M3o00paxkeHne Gpuryp B napauieabHON
MPOEKIUH. YTIIbI C COHANPABIEHHBIMI CTOPOHAMH, YTOI MEXy MPSIMBIMH B
npocTpaHcTie. [lapanneasHOCTh INIOCKOCTEN: MapaieIbHbIe INIOCKOCTH, CBOMCTBA
rapajuleNbHBIX TockocTed. [IpocTeiiie npocTpaHCTBEHHBIE (PUTYPHI HA TNIOCKOCTH:
TeTpa’Ip, HapajuielenuIe, IOCTPOCHUE CEYEHUH.

IepneHnnKyIApHOCTH MPSIMOM U MIIOCKOCTH: NEPHNEHAUKYIISIPHBIE IPSIMBIE B
HPOCTPAHCTBE, MPSIMbIE MapajIeNIbHbIE U IEPIEHANKYIIPHbIE K IIIOCKOCTH, IPU3HAK
NEPNEHIUKYJIIPHOCTU IPSIMOH U INIOCKOCTHU, TEOPEMA O MPSIMOM NEPIEHIUKYIISPHOI
wiockocTH. OpToroHanbHOE MpoeKTUpoBaHue. [lepneHIuKyIap U HaKJIIOHHBIE:
paccTosiHUE OT TOUYKH J0 IIJIOCKOCTH, PACCTOSIHUE OT IPSIMOU JI0 INIOCKOCTH, ITPOEKIIUS
(burypbl Ha IJI0CKOCTh. [lepreH UKyIIpPHOCTh IIOCKOCTEI: MPU3HAK
MEPIEHANKYIAPHOCTH ABYX IIOcKocTell. TeopeMa o Tpéx neprneHIuKyIspax.

VYrisl B IPOCTPAHCTBE: Yroll MEXKAY NPSIMOM U IIIOCKOCTBIO, IBYTPAHHBIN YTOJI,
JIMHEWHBIN Yroa ABYIrpaHHOTO yria. TpéXrpaHHblii 1 MHOTOrpaHHbIe YIibl. CBOWCTBA
IUIOCKUX YIJIOB MHOTOTpaHHOro yria. CBONCTBA MIOCKUX U IBYTPAHHBIX YIIOB
TpéxrpanHoro yrina. TeopeMbl KOCUHYCOB U CUHYCOB AJisl TPEXTPAHHOIO yria.

Copep:xaHue NPAKTHYECKUX 3aHATHIA:
Pemenve 3a1a4y Ha MOKCK yrila MEXAY MPSIMBIMU, TUIOCKOCTSIMH, TIPSIMOH 1
IUIOCKOCTBIO.

Tema 7.
MHoOrorpaHHuKH.

Copep:xaHue TeopeTHYECKHUX 3AHATHIA:

Bunbl MHOrOrpaHHUKOB, pa3BEPTKA MHOTOTpaHHUKa. [Ipu3mMa: n-yrospHas mpusma,
MpsiMasi ¥ HaKJIOHHASI TPU3MBI, OOKOBAs M MOJHAS OBEPXHOCTH MPU3MBI.
ITapannenenunen, npsAMOYTOJIbHBIN Napaienenunea u ero cBoiictea. Kparyaitine
ITyTH Ha TOBEPXHOCTH MHOTOTpaHHUKa. Teopema Ditnepa. IIpocTpaHcTBeHHAs TeopeMa
[udaropa. [lupamuaa: n-yronpHas mupaMuaa, TPaBUIbHAS M YCEUEHHAS THPAMHUIBL.
CaoiicTBa pédep M OOKOBBIX rpaHel paBHiIbHON nupamubl. [IpaBusbHbIE
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MHOTOTPaHHMKH: IPaBUIbHAS MPU3Ma U IIPaBUIbHAA NUPAMUJIA, IPABUIbHAS
TpeyroJibHas NUpaMuia U IpaBUIIbHBINA TeTpasap, Ky0. [Ipencrasienne o npaBUIIbHBIX
MHOTOIPaHHUKAX: OKTa’Ap, NOACKA3Ip U UKOCAIP.

Brruncienue aeMeHTOB MHOTOTPaHHHUKOB: pEOpa, quaroHaiu, yrisl. [lnomans
0OKOBOIi TOBEPXHOCTH U MOJTHOH HOBEPXHOCTH NPSMOH ITPU3MBI, IUIOIIAb
OCHOBaHHUH, TeopemMa 0 OOKOBOW MTOBEPXHOCTH NPsAMO# npu3mbl. [Tiomians 60koBoi
MTOBEPXHOCTHU ¥ MOBEPXHOCTHU NMPABUIBHON MUPAMHUIBIL, TEOPEMA O MIIOIMIAIH
yCce4€HHOM NUpaMuabl.

CuMMeTpHst B IPOCTPAHCTBE. DIIEMEHTHI CHMMETPHH IIPaBUIBHBIX MHOTOTPAaHHHUKOB.
CuMMeTpHst B TPaBUIIBHOM MHOTOTPaHHHUKE: CHMMETPHSA HapauleNeuIe 1a,
CHUMMETPHs IPAaBUIBHBIX PU3M, CHMMETPHsI MPABUIBHOMN MUPaMUJIBIL.

Coaep:xaHue NPAKTHYECKUX 3AHATHIA:
Pemenue 3aa4 Ha TOMCK 00beMa ¥ IJIOIIA I IOBEPXHOCTH MHOTOIPAHHUKOB.

Tema 8. Bexkropbl u
KOOP/AMHATHI B
NPOCTPaHCTBe.

ConepxxaHue TeopeTHYeCKHX 3aHATHIA:

IlonsaTHs: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABJIICHHBIE M IIPOTUBOIOJIOXKHO HAIpaBICHHbIE
BEKTOpBL. PaBeHCTBO BEKTOpOB. JIEHCTBUS C BEKTOPAaMU: CIOKEHUE U BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXKCHHE BeKTopa Ha uucio. CBoiicTBa
cloxkeHHst BekTopoB. CBolicTBa yMHOXKEHHS BekTopa Ha uucino. IloHsartue
KOMIUIaHApHbIe BEKTOphl. lIpu3Hak KOMIUIaHApHOCTU TPEX BeKTOpoB. IIpaBuio
napajenenunesa. TeopemMa O pasloXEeHHMH BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. lIpsiMoyronpHas cucrema KoopaMHAT B mpocTpaHcTBe.  KoopawHaTsl
BekTopa. CBA3b MeXIy KOOpAMHATAMH BEKTOPA M KOOPAMHATAMU TOYEK. YTOI MEKIY
BeKkTopamu. CKansipHOE NPOU3BEACHUE BEKTOPOB.

Bektopel B mpoctpancTBe. Omnepanyu Haj BEKTOpaMu. BekTopHOEe yMHOXEHUE
BeKTOpoB. CBOMCTBA BEKTOPHOIO0 YMHOXeHHUA. [IpsMoyroiapHas cucteMa KOOpIUHAT B
npoctpascTBe. KoopauHats! Bektopa. Pasnoxenue BexTopa o 6asucy. Koopaunatao-
BEKTOPHBII METOJ| IPU PELIEHUU I€OMETPUUECKHX 3a1au.

Conepma}me NMPAKTUYICCKHUX 3aHSTHH:
Pemenue TJIAHUMCTPUYCCKUX U CTCPEOMETPHUUCCKHUX 3aJa4 NPpU NOMOIIN BEKTOPOB.

Tema 9. Tena
BpalleHusl.

Copep:xaHue TeOpeTHYECKHUX 3aHATHIA:

[MonsiTHsA: UMAMHAPHYECKas MOBEPXHOCTb, KOHUYECKAas IOBEPXHOCTb, cdepudeckas
MMOBEPXHOCTh, OO0pa3yrollue IOBEepXHOCTeH. Tema BpalleHUsA: IMIUHIP, KOHYC,
yCceu€HHBI KOHYyC, cdepa, map. B3ammHoe pacronoxeHne cepsl U IDIOCKOCTH,
KacaTelmbHast IUIOCKOCTh K cdepe. M300pakeHue Tenm BpalleHHS HA IDIOCKOCTH.
PaspépTra mmnmHApa u koHyca. CuMMeTpus chepsl 1 mapa.

O0BséM. OcHOBHBIE cBoiicTBa 00bEMOB Tenl. Teopema 00 00BEME MPSIMOYTOIBHOTO
mapajienenumnena u ciueactsus u3 He€. OOBEM TpsSAMOW W HAKIOHHOM IPHU3MEL,
OWIMHAPA, TUPAMUIEL U KoHyca. OOBEM IIapa U MapoBOTO CETMEHTA.

KomOunanmu Ten BpamieHMs M MHOTOTpaHHMKOB. [Ipu3ma, BmMcaHHas B LMJIMHID,
OIMcaHHasi OKOJIO LuIHHApa. [lepeceuenne cdepsl U mapa ¢ miockocteio. Kacanue
mapa 1 cdepbl WIOCKOCThI0. [ToHSITHE MHOrOrpaHHHKa, OIHMCAHHOTO OKOJIO Chephl,
cepsl, BINCAaHHONH B MHOTOTPAHHUK HJIH TEJIO BpPAIICHUS.

[Tnomaap MOBEpXHOCTH MUIUHAPA, KOHYca, TUomaas chepsl u e€ uacteil. [Tonobue B
mpoctpadcTBe. OTHOIIEHHE O0BEMOB, IUTOMANEH MOBEPXHOCTEH MOTOOHBIX (UTYP.
[Ipeobpa3oBanne mOAOOWS, TOMOTETHS. PemeHwe 3amad Ha IDIOCKOCTH €
HCTIOJIb30BaHUEM CTEPEOMETPHUICCKAX METOHOB.

[MocTpoeHne cedeHWl MHOTOTPAHHUKOB W Tell BPALICHUS: CEUCHUS MIIHHIPA
(mapanenbHO M MEPIICHIUKYISIPHO OCH), CEYEeHHs KOHYca (TTapauieIbHOe OCHOBAHHIO
1 TIPOXO/IsAIlIee Yepe3 BEPILIMHY), CEUSHHS I1apa, METO/Ibl IOCTPOCHHUS CEYEHUI: METO
CIIEZIOB, METOJI BHYTPEHHETO MPOSKTHPOBAHUSI, METOJ IEPEHOCA CEKYIIEH IIOCKOCTH.

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

Tema 10. /[BuskeHusi B
NMpPOCTPaHCTBe.

Copep:xaHue TeOpeTHYECKHUX 3aHATHIA:

Jsmxenust npoctpancTBa. OToOpakenus. J[BrkeHns U paBeHCTBO Guryp. O6mime
CBOMCTBa IBMKEHUI. BUlbl NBUKEHUIL: TapaJlIeNIbHbBIN IEPEHOC, LEHTPAIbHAS
CHMMETpHS, 3epKajbHas CAMMETPHS, IIOBOPOT BOKPYT mpsimoi. [Ipeobpa3oBanus
nogo6ust. [Ipsimas u cepa Diinepa.

Conepmalme NMPAKTUYCCKUX 3aHSATHH:
Pemenne 3ajaa4. Z[BI/I)KGHI/IH B ITPOCTPAHCTBE.

Pa3nen 3. BeposiTHOCTH M CTATHCTHKA
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Tema 11. Cnyuaiinbie
coObITHSL U
BePOSITHOCTH

Copep:xaHue TeOpeTHYECKHUX 3aHATHIA:

I'pad, cBsazublii rpad, myTu B rpade: nukisl 1 nenu. CreneHs (BaJIeHTHOCT) BEPLIMHBI.
I'pader Ha utockoctu. Jlepesssi.

CityuaiifHble SKCIIEpUMEHTHI (OIIBITHI) U CITyYaifHble COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonsl). BeposTHOCTB CilyyaliHOTO COOBITHS. bBIHM30CTH YacTOTHI U BEPOSTHOCTH
coObITnil. CityyaifHble OTBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.
Omnepanuy HaJ COOBITHUSMIE: TIEpeceueHre, 00beANHEHNE, TPOTHBOIOJIOKHBIE COOBITHSI.
Huarpamwmsl Dittepa. DopmMyna cI0KeHUS BEPOITHOCTEH.

VciaoBHas  BEpPOSTHOCTb. YMHOXXEHUE  BeposTHOcTed. JlepeBo  ciydailHOro
skcniepuMmenTa. @opmyna mnoiaHod BeposTtHocTH. Popmyna baiieca. HesaBucumble
COOBITHSL.

BunapHBIf CcrmydadHBI ONBIT (MCHBITAHWE), YyCHeX H Heyaada. HesaBucHMBIE
ucnbiTanua. CepHs He3aBUCUMBIX HCIBITAaHUH A0 mepBoro ycmexa. llepecTaHOBKH U
¢axropuan. Yucno coueranuid. Tpeyronpuuk [lackans. @opmyna 6unoma HetoToHa.
Cepus He3zaBUCUMBIX HcHbITaHUM beprymin. CaydaliHbel BbIOOp M3 KOHEYHOI
COBOKYTIHOCTH.

Coaep:xkanue NPpaKTHYECKUX 3aHATHIA:

Pemenue 3a1a4 Mo NOUCKY OTHOCUTEILHON YaCTOTHI.

Pemrenue 3aa4 ¢ UCIOIB30BaHUEM KIIACCHUYECKOTO OTIPEJICIICHHUS BEPOSATHOCTH.
Pemmenne 3amad ¢ HCIIOTB30BAHAEM TEOPEM O BEPOSITHOCTSIX COOBITHIA.

[owck cpeJHUX YUCIIOBOTO psa.

Tema 12. Cayuaiinble
BEeJIMYHMHBI ¥ 3aK0H
00JIbIINX YHCET

Coaep:kaHue TeoOpeTUYECKUX 3AHATHIA:

CnyualiHas BenuuuHa. PacnpeneneHue BepoATHOcTeW. Jluarpamma pacnpeleneHus.
Onepauuy Haj ciy4alHbIMU BeIMunHaMu. buHapHas ciydaiiHas BennuuHa. [Ipumepst
pacIipesieneHui, B TOM 4HciIe TeOMETPHIECKOe 1 OMHOMHUAIIBHOE.

CoBMecTHOE paclipefeieHHe IBYX CIydyalHBIX BelW4uH. HezaBucHMBbIE CiiydaifHble
BEITMYUHEI.

MateMaTHueckoe OXHIaHHE CIydalHOW BenuuuHBl (pacmpeneneHus). [Ipumepsr
MIpUMEHEHHUs MaTeMaTHYeCKOro OXXKHUIaHuA (CTpaxoBaHMe, JoTepes). MaremaTudyeckoe
OXpJaHue OWHApHOHN cioydyalHOW BeTWMYMHBIL. MaTeMaTHuecKoe OXHIaHUE CYMMBI
CIlydyallHBIX  BEJMYMH.  MaTeMaTHueckoe  OKHJAHHE  TEeOMETPUYECKOro |
OMHOMHAIBHOTO paclpeeIeHHUMH.

Jucnepcuss ¥ CTaHAAPTHOE OTKJIOHCHWE CIyYalfHOH BETMYHMHBI (pacIipeaeieHHs).
Hucriepcuss OMHApHOH  Cily9aifHOH  BENMWYMHBL. MareMaTHdeckoe  OXXHIaHHe
MIPOU3BEACHUS U JUCIEPCHUS CyMMBI HE3aBUCHMBIX CIIydallHbIX BennuuH. Jlucnepcus u
CTaH/apTHOE OTKIOHEHHE OMHOMHAIBHOTO pacipeaeneHus. JJucnepcus u cTaHiapTHOE
OTKJIOHEHHE T€OMETPHUECKOTO PACHIPEIEIICHHUS.

HepasenctBo Yebriméra. Teopema Uebsmmeéna. Teopema beprymnnn. 3akoH 60mbIImx
ynced. BriOopouHbli MeTon uMccienoBaHWN. BbpIOOpOUYHBIE  XapaKTEPUCTHKH.
OreHnBaHUE BEPOSATHOCTH COOBITHS IO BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocTenmmx
THIIOTE3 C IOMOIIBIO H3YYECHHBIX paclpeieneHuil.

HemnpepsiBHble cinyualinble BeqnduHbl. [Ipumepbl. @yHKIMSA MIIOTHOCTH BEPOSTHOCTH
pacnpenenenus. PaBHOMepHOE pacnpeieIeHHe 1 €ro CBOWCTBA. 3aJjauu, IPUBOIAIINE K
MOKa3aTeIbHOMY  pacHpefeleHHI0.  3ajadd, IMPUBOJAIIME K  HOPMAIBHOMY
pacnpenenenuto. OyHKIUS IUIOTHOCTH BEPOATHOCTH MOKA3aTENBHOTO PACHPECICHHUS,
(YHKIMSA IIIIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pacnpenesieHus. @yHKIHS IUIOTHOCTH
U CBOMCTBAa HOPMAJIbHOTO paclpeaeIcHusI.

ITocnenoBaTeIbHOCTE OAWHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajaum, NPUBOASAIINE K
pacnpenenenuto Ilyaccona.

KoBapuamust nByx cioydaiiHbIX BenwdnH. KoaddunmeHT IHHEHHOW KOpPPEmsIii.
CoBMmecTHBIE HAOMIOAEHUS JBYX BEIHMYUH. BBHIOOPOUHBIN KOX(QQHUIHMEHT KOPPEIAIUH.
Paznuumne Mexny JNMHEHHOH CBSI3bI0 U IIPUUUHHO-CIEACTBEHHOM CBs3bl0. JIMHeENHas
perpeccusi, METOJl HAMMEHBIITNX KBaAPaTOB.

Conepma}me NMPAKTUYCCKUX 3aHSATHH:

Pemenne 3aJla4y Ha UCIIOJIb30BAHHUEC 3aKOHa OOJIBIINX YHCEeIT
Pemenue 3a/1a4 € UCIOJIb30BAHUEM TECOPEMbI YeOnlmena.
Pemenue 3a/1a4 ¢ UCIOJIb30BAHUEM TECOPEMbI BepHyﬂJ’II/I.
Pemenne 3a/1a4 € MCIIOJIb30BAHUCM TCOPEMbI HyaCCOHa.

Pa3gen 4. Pons MaTeMaTHKH B (QOPMHPOBAHMH NPO¢eCCHOHATBHBIX 3HAHUM

| 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 MOBBINICHUS OOIIEro KPYyro3opa, KyJIbTYpPbl MBIIUICHUS,
npogeccuoHaNbHOI (hOopMUPOBAHUS HAYYHOTO MUPOBO33PCHHUSL.
JeSITeIbHOCTH M3yyeHnne maTeMaTHKH Kak CpPEJCTBAa HHTEJUIEKTYaJbHOTO Pa3BUTHS B YCIOBHUSX

MAacCOBOTO OOYYCHUS, BOCIHMTAHUS HHTCIUICKTYAJIbHOW KOPPEKTHOCTH, KPUTUYHOCTHU
MBIIUICHUS,  (OPMUpPOBaHHMS  CIHOCOOHOCTH  pa3inuyatb  OOOCHOBAHHBIE U
HEOOOCHOBAaHHBIE CYXKICHHs, NpPUYyYeHHS K MPOJOIDKUTEIBHON  YMCTBEHHOU
JIEATEILHOCTH.

Ponb 1 MecTo MaTeMaTHKH B COBpeMEHHOM Mupe. [IpHHIINT MaTeMaTH3aui 3HaHus 1
TIPUHITUI TAPMOHUH (3CTETHIECKOT0 0TOOpa). JenyKuns u HHAYKIHS B MaTEeMaTHKE.
B3aumocBsa3p MareMaTHKH W pekiaambl. IIpuMeHeHue MaTeMaTHUYeCKUX 3HAaHUU 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
o0beM BO B3aMMOJIEHCTBUH C CamocTosTens
Pazgen, Tema IMCUMIITTUHBI yueOHOI mpernojaBaTesneM (Jac.) Has paboTa

paboTsI 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. IIpsMble 1 MIOCKOCTU B IPOCTPAHCTBE. 20 10 10 -
Tema 7. MHOrOrpaHHUKH. 20 10 10 -
Tema 8. BekTopsl U KOOPAMHATHI B IPOCTPAHCTBE. 20 10 10 -
Tema 9. Tena BpaieHus. 11 6 5 -
Tema 10. /IBmkeHHs B IPOCTPAHCTBE. 20 10 10 -
Pazoen 3. Bepoamnocms u cmamucmuka 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
npogeccuonanbHvIX 3HAHUI

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. Buasbl, ¢popMbl M MeTOAbl KOHTPOJS INJIAHUPYEMBIX Pe3yJbTATOB OCBOEHHS
y4eOHOil IMCIUILIHHBI (Kypca)

Texywuii KoHmMpoab ONpeNeNseT CTelNeHb KayecTBa YCBOEHHS H3Yy4EHHOTo Y4eOHOro
MaTepHala TeOpeTHYECKOro U MPaKTUUECKOro XapakTepa B xoje ooyueHus. Cucrema TeKyIero
KOHTPOJISl yCIIEBAEMOCTH TpeAycMaTpUBaeT pa3HooOpasHble MO (GOopME M COAEPIKaHUIO
KOHTPOJIbHBIE MEpOINPHUATHSA (KOHTPOJbHBIE TOYKHM), YUYHUTHIBAIOLINE BCE BHUJbI ayAUTOPHOW U
CaMOCTOSITENIbHON yueOHOM NesITeTbHOCTH 00yUaronerocs.

OCHOBHBIMH BUAAMH TEKYILETO KOHTPOJIS YCIIEBAEMOCTH CTYIEHTOB SBJISIOTCS:

- BXOJHOH KOHTPOJb - HEOOXOAMMBIA JJIsl YCIEIIHOTO IUIAHUPOBAHMUS M YIPaBIICHUS
y4eOHBIM MTPOIIECCOM;
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- TEeMaTHYECKU KOHTPOJIb (TI0 MaTeprajgaM U B 00beMe OHOU yIeOHOH TEMBI);

- pyOeXHBIH KOHTPOJL (B OOBEME pa3feiioB WX TPyNNI TEM 110 JUCIUILIMHE)
oOecreunBaroINi Ka4eCTBO U3YYEeHUsI CTYJAEHTaMH Y4eOHOTro MaTepuaia, yrpaBieHue yueOHOi
NESTEIIbHOCThIO CTYJIEHTOB U €€ KOPPEKTHPOBKY, a TaKKe CTUMYJIUPOBAHUE PETYISIPHOM,
[[eJICHAIIPaBICHHON pa0OThl CTYIEHTOB, AaKTUBU3ALMS MX [O3HABATEIbHOW N1EATEIbHOCTH;
orpeziefieHue YpOBHS OBJIAJICHUS CTYJACHTaMU HaBBIKAMU CAMOCTOATEIbHOW paboOThI, CO3/1aHuE
ycnoBuil st ux ¢opMupoBaHus. PyOexkHbIII KOHTPOJIb MOKET MPOBOJIUTHCS HECKOJIBKO pa3 B
CEMECTp, B BHJIE MPEABAPUTEIHLHOTO KOHTPOIIS (Mepes SK3aMeHOM) U / Wiu B (popMe UTOTOBOTO
KOHTPOJISI, HAMPABJICHHOI'O Ha BBISBICHUE CTEINEHHM OBJIAJCHMS CTYACHTAMHU CHCTEMOM 3HaHUH,
YMEHHM W HaBBIKOB, MOJIYYEHHBIX B MpPOIECCe HM3Y4YCHMs] y4eOHOW AUCIUIUIMHBI. MTOroBbIi
KOHTPOJIb OCYIIECTBIIACTCS B KOHIIE CEMECTpa U3yYeHHs Y4eOHOM TUCIUTUIUHEIL.

OcHoBHBIMU (pOpMaMH TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH CTYICHTOB SBIISIOTCS: YCTHBIN
OMpOC Ha JIEKLHUAX, MPAKTUYECKHMX M CEMUHAPCKHUX 3aHATHSAX, MPOBEPKA BHITOJHEHUS
MUCHhMEHHBIX JOMAITHHUX 3a/IaHUH, IPOBEJCHIE KOHTPOJIBHBIX PaboT, TeCTUpOBaHUE (TUCHMEHHOE
WIH KOMIIBIOTEPHOE), KOHTPOJb CAMOCTOATEIbHONW pabOThl CTYACHTOB (B MHUCHMEHHOW WIU
yCcTHOU dopMme) U T.A.

Ilpomesicymounas ~ ammecmayus  (KOHmponv)  OOy4aroOUMXcs 1O  JUCIUILINHE
o0OecrieunBaeT OIEHUBAHUE PE3yJIbTAaTOB Y4YeOHON JEeATENIbHOCTH CTYAEHTa 3a CeMecTp,
CIIy)KalllMi N7l ONpeleleHHs] 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 /
MEXIUCIUIUTMHAPHOTO Kypca / mpodeccruoHanbHOro Moayns. [Ipomexxyrounast arrecTtarus
peanusyetcs B popme 3adera / AuddepeHINPOBAHHOTO 3a4eTa / IK3aMeHa.

Pezynomamor oceéoenuss oucyuniumsl JOCTUTAIOTCA 32 CUYET MCMOJIB30BAaHUS B IpOIECCe
0oOydeHHUs] aKTUBHBIX M WHTEPAKTUBHBIX METOJOB W TEXHOJOTUH (OpPMHpPOBAHUS 3aJaHHBIX
pe3yIbTaTOB OOYUYECHHSI Y CTYICHTOB.

2.5. Ucnonb30BaHue B Mpoiecce 00y4eHNsI aKTHBHBIX U HHTEPAKTHBHBIX METO/I0B H
TeXHOJIOTHiI1 (POPMHPOBAHNS Pe3yJbTATOB 00y4eHHUs

BkiroueHne B ydeOHBI TIpolLleCC AKTHBHBIX M HMHTEPAKTHBHBIX METOAOB OOy4YeHHs
AKTHBHM3MPYET IO3HABATEIFHYIO0 aKTUBHOCTh CTYACHTOB, YCWJIMBACT UX MHTEPEC U MOTHBAIHIO,
pa3sBUBAET CIIOCOOHOCTh K CaMOCTOSATENILHOMY OOy4YeHMI0O M o0ecreduBaeT 0Oojee IOJIHOE
ycBoeHue HH(opManuu (ecii IpH JIEKIMOHHOH 1o/1aue Marepuana ycBauBaercs He Oonee 20%,
uH(opMaluu, To B 1es10Boi urpe — 10 90%).

AKTUBHOE M MHTEPAaKTHBHOE OOy4YeHHE TMpearoyiaraeT oOydeHHe, IOTPYKEHHOE B
oOI1eHne, KOTOpPOE COXpaHseT KOHEUHYI0 IeJlb M OCHOBHOE COJIEp)KaHHE IMpeaMera, HO
BUJIOM3MEHSET (OPMBI M TPHEMBI BEICHUS 3aHATHA. K HayyHO-METOJMYECKMM OCHOBaM, Ha
KOTOPBIX 0a3upyeTcsi aKTUBHOE U UHTEPAKTUBHOE OOYUYEHHE OTHOCATCS OOyYCHHE Yepe3 ONbIT U
COTPYIHHYECTBO, Y4YeT pa3jiMyhii B CTWISX TO3HAHMSA, HCIIOJIB30BAHUE IIOMCKOBBIX,
UCCIIEI0BATEIbCKUX U UTPOBBIX METOJIOB.

WuTepakTtuBHOE OO0ydYeHHEe Kak ocobas (opma oOpraHM3alMd  IO3HaBaTEbHOU
JIeATEILHOCTH 00ECIIeYnBaeT BOBJICYCHHOCTh BCEX CTYACHTOB B 00Opa3oBaTeNbHBINA Ipolecc,
CO3JaeT YCJIOBHSA Ui OOMEHa, B3aUMHOro OOOTalleHWs 3HAHUSAMH, HJIESIMH, CIIOCOOaMH
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JESTEIbHOCTH, CIIOCOOCTBYET YCTAHOBJICHUIO SMOIIMOHAJIBHBIX KOHTAKTOB MEXIY CTYJEHTaMH,
npuydaer paboTarh B KOMaHJE, CHUMAeT HEPBHYIO HArpy3Ky, MOMOTaeT HUCIBITaTh YYyBCTBO
3alUIIEHHOCTH, B3aUMOIIOHUMAHUS U COOCTBEHHON YCIIEUTHOCTH.

K MeTonaM akTHBHOTO U HHTEPAKTUBHOTO O0yUYEHUS] OTHOCSTCS:

Hzposvie mexnonozuu: nenoBas Urpa, CIOKETHO - poJieBasi Urpa, UMUTALIMOHHBIE UTPBHI,
UTPOBBIE 3aHATHS HA MOJIETISIX (MCKYCCTBEHHAsl 00pa3oBaTesibHas cpefia, KOMIIbIOTEPHBIE €TIOBbIE
UTPBI), CTAXKUPOBKA (C BHIOJHEHUEM WU 0€3 BBIIOJIHEHUS JOKHOCTHOM POJIM), AEUCTBUA IO
WHCTPYKIUU (QJITOPUTMY)

Cumyayuonmusiti auanu3: aHalu3 KOHKPETHBIX CHUTYyalMil, pelIeHHe CUTYaTUBHBIX U
MIPOU3BOJICTBEHHBIX 3a/1a4, KEHC-TeXHOJOTUHN (WJUTIOCTpaTHUBHbIE y4eOHbIE CUTYallMH, KEUCHI C
dbopmupoBanneM U 0e3 QopMupoBaHUS MPOOJIEMbI, NPHUKIAAHBIC YIPWKHEHHS), pPa3zdoop
MHIUJCHTOB U3 IPAKTHKHU, 0ACKET-METO U T.1.

Depucmuueckue MmMexHONO2UU 2eHepUpPOB8aHUs udeu: «MO3TOBOW IITYpM», CHHEKTHKA,
accoraiuu (metadopsl)

Tpenune-memoOosi: COIUATBHO-TICUXOJIOTHUECKUNA TPEHUHT, TPEHUHT JIEJIOBOTO OOIICHMS,
MICUXOTEXHUYECKUE UTPBHI

Ilpobnemnoe obyuenue: akTUBHBIC (MPOOJIEMHBIC) JICKIIMM M CEMHHApbI, JICKIIHH-
JTUCKYCCUM, TEPEeKPeCTHbIe AMCKYCCUU, TEMaTHYeCKHE ITUCKYCCHM: KPYIJIbIA CTON, Mpecc-
KOH(epeHIUs / HayqyHO-TIpaKTh4Yeckasi KoHpepeHus, 1e0aTol

IIpoexmnoe obyuenue: pa3zpaboOTKa TBOPYECKOTO WHAMBUAYAIBHOTO WM TPYIIOBOTO
MPOEKTa, HCCIEAOBATENbCKUE TMPOEKTHI, MH(POPMAIMOHHBIE MPOEKTHI, TBOPUYECKUE IMPOEKTHI,
COLIMATIbHO-OPUEHTUPOBAHHBIE MTPOEKTHI, HTPOBOE MPOCKTUPOBAHUE

Komanonoe o6yyenue: pabota B MalbIX TPYIINax, UHTEPBbIO, pab0Ta «TPYIIIbI SKCIIEPTOB)

Tecmosvie mexnonocuu o0Oyuenus (MOMUMO KOHTPOJS TECTHl BBHIMOTHSIOT TaKKe
JTUArHOCTHYECKYIO, 00YJaroIlyl0, OpraHU3yIOIIYI0, Pa3BUBAIOIIYIO Y4eOHbIe ()YHKITHH): TECTHI C
OJIHO3HAYHBIM BBIOOPOM OTBETA, TECT C MHOTO3HAYHBIM OTBETOM, TECTHI Ha JIOMOJHEHHUE, TECTHI
nepekpectHoro Bbibopa, MACTAK-texHonorus (MeTOA AaKTUBHOTO COIIMOJOTHYECKOTO
TECTHUPOBAHUS, aHATTU3a U KOHTPOJIS)

2.6. 3anqauu, ypoBHH, BUJbI H (JOPMBI CAMOCTOATEIHLHOH PA00OTHI M epevYeHb Y4eOHO-
METOIHYECKOro odecnedeHust VI CaMOCTOSATeIbHOI padoThl 00y4arOIINXCH

CamocrosarenbHass paboTa CTYAEHTOB  SBISETCS  00sA3aTENbHBIM  KOMIIOHEHTOM
00pa30BaTeNLHOTO MpoLecca, TaK Kak OHa CIIOCOOCTBYET 0oJiee IITy00KOMY OCBOCHHUIO H3ydaeMOon
JUCLUIUIMHBL, 00€CIIeunBaeT 3aKperieHHe MOTy4aeMblX Ha JIEKIIMOHHBIX 3aHATUSAX 3HAaHUN ITyTeM
nproOpeTeHUs] HABBIKOB OCMBICICHHS M PACHIMPEHHMS HX COJIEP)KaHMs, HABBIKOB PpEIICHUS
aKTyaJbHBIX NMPAKTHUYECKUX 3a/1a4, HAyYHO-UCCIIE0BATEIbCKONW NEATeNbHOCTH, MOATOTOBKU K
CEeMMHAPCKHUM U NMPAKTHYECKUM 3aHATHUAM, CAa4ye 3a4€TOB M IK3aMEHOB, 00ecrieuynBasi TeM CaMbIM
(dopmHpoBaHUE pPe3yIbTaTOB O0yUYCHHUS.

CamocrodarenbHass paboTa CTYIEHTOB SIBIISICTCSI COBOKYIHOCTBIO ayAUTOPHBIX U
BHEAYJAUTOPHBIX 3aHATHH M paboT, 0OecHeunBalOIUX YCHEIIHOE OCBOEHHE 00pazoBaTeIbHOM
porpaMMBbl cpeHero oomiero oopa3oBaHusl.
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B pamkax ocBoeHHs OCHOBHOW mNpod)ecCHOHATBHOW 00pa3oBaTEeIbHON MPOTPAMMBI
CpeIHero MnpoQecCHOHANIBHOrO O00pa30BaHUA CaMOCTOATENbHas paboTa o0OydaromIMXCs
HaIpaBJieHa Ha PElIeHUE CIEeAYIOMNX 3a1ay:

- 3aKperyieHue W pacHIMpeHUe 3HAHWUN, YMEHUH, MOJIyYeHHBIX CTYACHTaMHU BO BpeMs
JICKIMOHHBIX U MPAKTUYECKUX 3aHATUH, (OPMUPOBAHUE HA UX OCHOBE YCTOMYUBBIX CTEPEOTHUIIOB
YMCTBEHHON U (U3NYECKON NEATEILHOCTH;

- mpuoOpeTeHue JOMOJIHUTENBHBIX 3HAaHMM W  HAaBBIKOB 1O JUCHUIUIMHAM,
MEXIUCUUIUTMHAPHBIM KOMILIEKCaM, PO ECCHOHATBHBIM MOIYJISIM, IPAKTUYECKOMY 00YUYEHHIO;

- (QopmupoBaHMe U pa3BUTHE 3HAHUW M HABBIKOB, CBS3aHHBIX C HAy4YHO-
HCCJIEIOBATENIBLCKOM 1eATeIbHOCTHIO, HABBIKOB CAMOOPTraHU3aIl1H;

- (opMuUpOBaHHE CaMOCTOSITEIbHOCTH MBIIUIEHUS, CIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTU3alllu;

- BbIpabOTKa HaBBIKOB 3(()EKTHUBHONW  CaMOCTOSATENBHON  MpodecCHOHANbHON
MPAKTUYECKON M Y4eOHO-HCCIIeI0BATENbCKON JesITeIbHOCTH

YPOBHU CaMOCTOSTENBbHON pabOThl 00YYarOIIUXCS:

1. CamocrosarenbHas pabora mo o6pasiy (HU3KHUH YPOBEHb CaMOCTOSITEIHHOCTH) —
MpeJoyiaraeT HEeMOCPEICTBEHHBIM MEPEeHOC U3BECTHOTO CIOcO0a pelIeHUs B aHAIOTHMYHYIO
cutyanuio. Pabora BBIMONHSIOTCS HA OCHOBE AJITOPUTMOB, paHee MPOJEMOHCTPHUPOBAHHBIX
npernojaBaTesieM W ONPOOOBAHHBIX CTYACHTAaMU IPU BBHIMOJIHEHUHM MPEABIAYIINX 33JaHUM.
BocnpousBenenue anroputMoB  CocoOCTBYeT (OPMHpPOBAHUIO YMEHUH U HaBBHIKOB,
3alIOMUHAHHIO CIIOCOO0B CAaMOCTOSITEIbHOM Pab0Thl B KOHKPETHBIX CUTYAIIHSIX.

2. CamocrosiTenbHas paboTa — peKOHCTPYKIIHS (IOPOTOBBIN YPOBEHb CAMOCTOSATEIHHOCTH )
MpEIoyiaraeT OCMBICIICHHBI MEepPEeHOC 3HAaHUW M YMEHHM B THUIOBBIC CHUTYallMH, YYUT
AQHAIM3UPOBATh COOBITHSA, SBIEHUS, (DAaKTHI, CO3/AET YCJOBHsS JAJSl Pa3BUTHS MBICIUTEIbHON
AKTUBHOCTH 00YYaromuxcs, OpMUPYIOT MPUEMbI U METO/IbI TO3HABATEIHHON ACSITETEHOCTH.

3. CamocrostenbHas  pabota —  wuccleqoBaHue  (MPOJBUHYTHIH  YpOBEHBb
CaMOCTOSITENILHOCTH) - OCHOBaHAa Ha TOCTOSIHHOM IIOMCKE HOBBIX pelleHUi, 00001eHnn u
CHUCTEMAaTH3allii TOJYYECHHbIX 3HAaHUM, MX TNEPEHOCE B WHbIE HECTAHJAPTHBIE CUTyallud M
HampaBlieHa Ha (POPMHUPOBAHUE U PA3BUTHE TBOPUYECKOU NEATEIBHOCTH 00YYarOIINXCS.

CtpykTypa  caMOCTOSTENbHOW  paboOThl  BKJIIOYAaeT TP  OCHOBHBIX  3Tama:
HOJrOTOBUTENILHBIN (OPUEHTUPOBOUHBIN ), HCTIOTHUTENIbHBIA M KOHTPOJIbHO-AUArHOCTHYECKHi. B
paMKax YyKa3aHHBIX 3TaloB IOCJEN0BATEIbHO BBIOJIHIIOTCS CIEAYIOLIe yuyeOHble NelcTBus:
aHau3 y4yeOHOro 3aJaHusi U CPOKOB €ro BBIIOJHEHHS, MOUCK CHOCOOOB M CPEACTB €ro
BBITIOJIHEHUS; TJIAHWPOBAHME XOJa BBIMOJHEHUS 3aJlaHUsl U THPOTHO3MPOBAHUE BO3MOXKHBIX
3aTpyAHEHUI; IPOBEPKa, OIICHKA U CAMOOLIEHKA IOJIyYE€HHBIX PE3yIbTaTOB.

CamocrosrenbHas pabora

Ne Bug ConepxaHue caMOCTOATEIHLHONU 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.

CaMocrosiTenbHasE TOATOTOBKA K MPAaKTHYECKOMY (CEMHHApCKOMY)
3aHATHUIO HAIpaBJieHa Ha:

- pa3BUTHE HaBBIKOB pabOTHI ¢ HAYYHOH W MHOM JTUTEPaTypOii;

- (¢opMupoBaHUE HABBIKOB (OPMYJIHPOBKH 3aJaydl / BBISIBICHUS
mpoOJIeMbl U YMEHUSI UX aHAIN3UPOBATh, BBIACIATH COCTaBHBIC YaCTH,
OTIPEJICTIATh TAllbl PELICHHs 331a4u / poOIeMbl;

- IOWCK ¥ aHAJIN3 JAOTOJHUTEIBHOM HH(OPMALINH, TO3BOJIIOIIEH TTyOxKe
pa3oOparbCsi B OTHEIBHBIX BOMNpOCax TeMbl WM C(HOPMUPOBATH
LIEJIOCTHOE TIPEJICTABICHHE TI0 TTpobieme;

- BBIpaOOTKY yMeHHUsS (GOPMYJIMpOBaTh 3aJadyd IOUCKA HH(pOpMAIHH,
OTIPEETATh HEOOXOJMMbIE HCTOYHUKH HH(POPMANH U HX aKTYaJbHOCTb,
CTPYKTYpPHUpOBaTh IOJydaeMylo HHGOpPMAIMIO, BBIAENAS Hauboiee
3HAYUMYIO 4acTh, OLICHUBATh MPAKTHYECKYIO 3HAUUMOCTh M O(OPMIISATH
pe3yNbTaThl OUCKA;

- (hopMHpOBaHME W Pa3BUTHE HABBIKOB T'PAMOTHOTO H3JIOKCHHS CBOMX
MBICJICH B YCTHOH ¥ TNHCHhMEHHOW (opMe C HCIOJIH30BAHUEM
COBPEMEHHOH HAay4yHOH mNpo)ecCHOHATBHOW TEPMUHONOTHH, IS
MOJTOTOBKH COOCTBEHHOI'O BRICTYIUICHHUS 110 00CYKJaeMbIM BOIIPOCAM;

- (opMHpOBaHHE HaBBIKA apI'yMEHTHPOBAHHOTO BEICHHS JUCKYCCHH IO
o0cyxaaeMoi mpobieme.

PabGota Ha mpakTHYEeCKOM 3aHATHM HalpaBlIeHa B TOM YHCIIE Ha
M3MEHEHHE CTYJICHTOM caMoro cebsi. JlaHHbII pe3ysbTaT OueHb BaXKeH,
TIOCKOJIbKY OH oOecrieunBaeT (OPMUPOBAHHE IEJIOTO Psijia Pe3yIbTaToB
00y4eHus1, HanpuMep, CIOCOOHOCTD:

- OpraHH30BBIBaTh COOCTBEHHYIO [ESTEILHOCTh, BBHIOMPATH THUIIOBBHIE
METOAbI U CIIOCOOBI BBIIOJIHEHUS HpO(beCCI/IOHaJ'II)HI)IX 3aJa4, OLICHUBATh
uX 3QPEKTHBHOCTH U KA4ECTBO;

- CaMOCTOSITEIbHO ONpeNeNsATh 3a/aud  NpO(ecCHOHAIPHOTO |
JMYHOCTHOTO Pa3BUTHS, 3aHUMAThCS CamMOOOpa30BaHMEM, OCO3HAHHO
IUTAaHWPOBATH TTOBBIIICHNE KBATH(UKAINY;

- OCYIIECTBIJIATH MOHMCK U HCIIOIB30BaHHE MH(MOPMAIMH, HEOOXOAMMOM
it 93((GEKTUBHOIO  BBIIOJHEHHS  NMPO(QECcCCHOHANbHBIX  3ajad,

mpodeccnoHaTLHOTO M TMYHOCTHOTO PA3BUTHS U T.I1.

30-60
MHHYT

ITonroroBka k
KOJUIOKBUYMY

KomnokBuym mpenctaBisieT co60il KOUIEKTUBHOE OOCYXKIIEHHE pa3zieia
JUCLUUILIMHBL Ha OCHOBE CaMOCTOSITEIBHOTO HM3YYEHHs 3TOTO pasjena
cryneHTtamu. [10roToBKa K KOJJIOKBUYMY OCYIIECTBISIETCSI HA OCHOBE
HepeyHsi BOIIPOCOB, IIOATOTOBJICHHOTO IIPEIoJaBaTesieM, OTBETHl Ha
KOTOPbIC HeO6XOJlI/IMO TMOJIYYUTh IPU U3YYCHUU ONPCACTICHHOTO IEPCUHA
HayYHBIX MCTOYHUKOB. CTyJIEHTaM BO HEOOXOANMO O3HAKOMHTHCS CO
CHeHI/IaI[BHOI\/’I J'IHTCpaTypOI\/’I, BBIIIKCATh M3 HEC OTBETHI HA BOIIPOCHI,
KOTOpBIE OyayT 00CyXAaThcs Ha KOJUIOKBHYME, c(hOPMYIUPOBATH 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 aIITOPUTMOB, 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
IpenojaaBaTeneM

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. IToxroroBska k CamocTosiTenbHasi IOArOTOBKA K 9K3aMEHY CX0Ka C MOATOTOBKOM 16 — 24 gaca
9K3aMeHY K 3a4ery, HO O00beM y4eOHOro MaTepHaga, KOTOPbIH HE0O0XOAUMO
MOJITOTOBUTH K 9K3aMEHY (BOCCTAHOBUTH B IAMSTH, BHOBb OCMBICITUTD H
MOHATh), 3HAYUTEIHHO OoJbIne. BaxHO CHOPMHPOBATH IEIOCTHOE
MpeJCTaBICHAE O COACPKAaHHMH OTBeTa Ha KaXKIBIA BOIPOC, YUTO
MperoJiaracT 3HaHue Pa3HbIX HAYYHBIX MOJXO0JIOB K CYITHOCTH TOTO WIIH
WHOTO SBJICHUS, WM TIPOLIECCa, YMEHHE OIPENENATh U aHAU3UPOBAThH
(hakTopBl UX OMpeeNAIomue U T.11.

Jnst 3TOro pexoMeHjyercs NEpBOHAYAbLHO B TedyeHue | - 2 JHEeH,
momobpaTh M3 Pa3HBIX HCTOYHUKOB MaTephasl, HEOOXOJMMBIN IS
Pa3BEepHYTOr0 OTBETA Ha KAXKABII BOMPOC, U3JI0KHB €ro B BUJIE KPATKOTO
KOHCIIEKTa. 3aTeM MO NaMsITH BOCCTAHOBUTH COJIEpXKAHUE KaXKIOTo
OTBETAa.

@opMbI CaMOCTOATENIBHOW pabOThl O0YYaOUIMXCSA JJsl OBJIQJACHUS, 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, Yy4yeOHMKa, NEpBOMCTOYHHUKA, OMOJHUTEIHHON
JUTEPATypBl, Ay JUO U BUJEO3AIKCEN)
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- TIOBTOPHAs paboTa ¢ y4eOHBIM MaTEpHATIOM: COCTABJICHHUE IJIaHA, COCTABIICHUE TAOJINIL
JUIL CHCTEMAaTH3allii y4eOHOro marepuasa, OTBET Ha KOHTPOJBbHBIC BOIPOCHI, 3allOJIHEHHE
paboueii TeTpaay U T.II.

- aHanuTU4ecKas 00padoTKa TekcTa (aHHOTUPOBAHKE, PelieH3UpOBaHue, pedepupoBaHue,
KOHCIICKT-aHaJIU3 | JIp.),

- paboTa Cc TecTaMH U BOIIPOCAMH JJIsi CAMOTIPOBEPKH

- paboTa C HOpMaTHBHO — IIPABOBBIMU JIOKyMEHTAMHU

- HamMcaHue pedepara, scce

- MOJITOTOBKA KYPCOBOW pabOTHI

- COCTaBJICHUE CIIOBAPSI 110 TUCIUILINHE

- pa3paboTKa MHIUBUAYAILHOTO WX TPYIIIOBOTO MPOEKTA

- BBITIOJIHEHUE MTPAKTHYECKOTO 3aaHus (Keiica)

- MOMCK MH(pOPMAIIMHU TI0 33]aHHBIM TTapaMeTpam

- MOATOTOBKA MYJbTHMEIHMA COOOIICHHWH / JOKJIAJOB K BBICTYIUICHHIO Ha CEMHHApPE
(koH(pepeHIN ), MaTepUaIOB-TIPE3ECHTAIIUN 1 T.11.

- IOCTPOCHHE CBOTHOM (0000IIAOIIEH ) TAOTHITBI

- pelleHHe 3aj1a4y ¥ YIpaKHEHUH 110 00pasiry

- pellicHHE BapUaTHUBHBIX 331a4

- BBITMIOJITHEHUE PACUETHBIX U rpaduyeckux padoT

- peIlICHHE CUTYAIlMOHHBIX 33124

- MOJITOTOBKA K JICJIOBBIM / POJICBBIM HT'PaM

- TPOCKTHPOBAaHWE W  MOJICJIMPOBAHUE PA3JIUYHBIX BHUJOB M  KOMIIOHCHTOB
npoeCCUOHATIBHOM I TEITLHOCTH

- T.1.

[lepeuenpr y4eOHO-METOAMUYECKOTO OOecTeueHus: Il CaMOCTOSITENBHONH  paboThI
00y4aromuxcsi: METOANYECKHUE yKa3aHUsl MO0 CaMOCTOSITENbHON padoTe CTYNEHTOB; ydeOHas U
MeTOouYecKas JIuTeparypa B OubnuoTeke u 3neKTpoHHOI O6ubnmnorexe Kosiemka; oTBeeHHOE
JUTSI CaMOCTOSITEIbHON pabOThI BpeMsl 3aHSITHI B KOMIBIOTEPHBIX Kiaccax Komemxka, BKiIrodas
paboTy cO CHEelUalM3HpPOBAaHHBIM MPOTPAMMHBIM oOecredeHreM, HH()OPMAIMOHHBIMU
CIIPaBOYHBIMU CHUCTEMAMM.
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3. VCJOBUS PEAJM3ALIMA YYEBHON JUCIHMUILTAHBI
(KYPCA)

3.1. TpeGoBaHus K MUHMMYMY MAaTEPUAJIbHO-TEXHUYECKOT0 00ecredeHus

Peanmuzarus yueOnoit mucuumumnsl (kypca) COO.01.04 MartemaTtuka TpeOyeT HaIU4Hs
CHEIHATBHBIX YYCOHBIX TOMEIICHUH I MPOBEACHUS BCEX BUIOB 3aHATUH, B T.4. YYCOHBIX
ayJIUTOPUN JJIsl TIPOBEACHUS TEOPETUYCCKUX 3aHATHH (JIEKIMH) W TPAKTHUYECKUX 3aHATHIM,
TPYINIIOBBIX M WHAWBUAYAIBHBIX KOHCYJIbTAIUH, MOMEIIECHUH U TMPOBEACHUS J1aOOPaTOPHBIX
paboT, TEKYIIero KOHTPOJISI W TIPOMEKYTOYHOH aTTECTAllud, COOTBETCTBYIOIIUM OO0pa3oMm
OCHAIIICHHBIC TIOMEIIEHUS ISl CAMOCTOSTEIILHOW PabOThI CTYICHTOB.

Y4eOHbIe TTOMEIICHUS JOJDKHBI OBITh OCHAIICHBI BCEM HEOOXOIUMBIM 000pYyIO0BaHUEM:
pabouue MecTa MperoiaBaTelis, 00yJYalomuXcs, TeXHHUECKUE U UHBIE CPEJICTBA O0yUCHUSI.

[TepevyeHr KaOMHETOB W/ TaOOPATOPUI M/WUIIM MAaCTEPCKUX W/WJIU MHBIX TOMEIIEHUH,
TpeOyIOMMXCs A1 OCBOCHUS AUCIUILIUHBI (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

UuraneHblii 3a1 (KaOMHET AJI CaMOCTOSITENIbHOM paboThI)

5. | bubmmorexka

3.2. UndopmanuonHoe odecrneyenne 00yueHust
3.2.1. IlepeyeHb peKOMeH/yeMbIX Y4eOHbIX U31aHUH, 10NOJIHUTEJIbHOMI JIUTEepaTyphl,
uHpopmannoHHbix MHTEpHET-pecypcoB

OCHOBHBIE HCTOYHUKH

1. Kosnos B.B., Hukutun A.A., benmonocoB B.C., Mansiies A.A. np. Maremaruka:
aqreOpa W Hayaja MaTEMaTUYeCKOro aHaiu3a, TeoMeTpus: yueOHuk st 11 kmacca
o0uieo0pa3oBaTeabHbIX Opranu3annid. bazoBelil U yrnyOn€HHbI ypoBHHM / oA penakuueid B.B.
Koznosa, A.A. Hukutuna. — Mocksa: U3mparensctBo «lIpocBemenuey, 2020. — 376 ¢. — ISBN
978-5-533-01649-0. — Tekcr: AJIEKTPOHHBIMN. — URL: https://pycckoe-
cioBo.pd/listing/2019/16300/index.html

JlonoTHUTEeIbHbIE HCTOYHUKH

1. boromonos, H. B. Matemaruka. Yrioy6nennsiii ypoBeHs. 10 - 11 kiaccel: yaeOHUK
Iu1st cpeHero odrero oopasosanus / H. B. boromonos, I1. M. Camoiinenko. — 5-e u3j., mepepad.
u on. — Mocksa: M3natensctBo FOpaiit, 2022. — 399 c. — (Hapoanoe npocsemnienune). — [SBN
978-5-534-15610-2. — Texkcrt: anexktpoHHbIi // O6pazoBatenpHas maatdopma FOpait [calT]. —
URL: https://urait.ru/bcode/509196
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https://русское-слово.рф/listing/2019/16300/index.html
https://русское-слово.рф/listing/2019/16300/index.html
https://urait.ru/bcode/509196

2. boromonos, H. B. Maremaruka. Anrebpa u Hayana aHaiau3a. ba3oBbeiii ypoBeHb: 10 -

11 xmaccel: yuyeOHHMK myia cpeaHero obmiero odpasoBanust / H. B. boromonoB. — Mockaa:
NznarensctBo FOpaiit, 2022. — 241 c¢. — (O6meoOpa3zoBarenbHbIi 1uki1). — ISBN 978-5-534-
16084-0. — TekcT: snextponHslii // OOpa3oBarenbHas miargopma Opaiit [caiit]. — URL:

https://urait.ru/bcode/530391
3. boromonoB, H. B. Maremaruka: y4eOHUK Mg CpeaHero mpodecCHOHAIBHOTO

obpazosanus / H. B. boromornos, I1. . Camoiinenko. — 5-e u31., nepepad. u gomn. — Mockaa:
NznarensctBo FOpaiit, 2022. — 401 ¢. — (Ilpodeccronansroe oopazosanue). — ISBN 978-5-
534-07878-7. — Texcr: anmekTponHbIi // ObpazoBarenbHas miardgopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/511565

CnpaBoyHo-0ubanorpagpuyeckue, nepuoanvecKue H3AaAHUSA, B T.4. POCCHIICKHE

JKypPHAJIbI:

1. Kypnan «Martematuyeckas Teopusi Urp U ee npuiioxeHus» [caiit]. — 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 «9kOHOMHUYECKUH >KypHAJ BBICIIEH IIKOJIBI SKOHOMUKMW» [caiT]. — URL:

https://elibrary.ru/title_about_new.asp?id=9280

HNudopmannonnsie pecypenl cetu UnTepHer
1. https://ig.hse.ru/mathematics - HY BIIID Hayuno-o6pa3zoBaTenbhblii moptan [Q

3.2.2. IlepeyeHb CcOBpeMEeHHBIX 0a3 JaHHBIX, JHLIEH3MOHHOE NPOrPaMMHOE
o0ecnieyenue

Cospemennvie npogpeccuonanvhvie 0a3bl OAHHLIX U UHDOPMAYUOHHBIE CHPABOUHDBLE
cucmemvl  (UHPOPMAYUOHHBIE — MEXHONO2UU),  UCNONb3YeMOe  NpU  OCYUeCMmENeHUl
0bpazosamenbHO20 npoyecca no OUCYUNIUHE:

- HWudpopmanmonnas cmpaBouHas cucrema M 0Oa3za  gaHHbix  «[APAHT»
http://www.garant.ru/ (Z0CTyn 1o napoJo) (0Te4eCTBEHHOE MPOU3BOJICTBO)

- Crynendyeckuil  uMHpOpMallMOHHO-CIIpaBouHbI  moprtan  "['apanT-OGpa3zoBanue"
https://edu.garant.ru/ (mocTym cBOOOHBIN) (CBOOOIHO PaCIPOCTPAHIEMOE);

- Hayunas onextpoHHas  Oubmmoreka — ©6a3a  ganHeix  eLIBRARY.RU
https://elibrary.ru/defaultx.asp (mocTym cBOOOIHBI);

- LentpanpHas 6a3a maHHBIX Poccrara - https://www.gks.ru/dbscripts/cbsd/ (moctym
CBOOOAHBIN) (CBOOOIHO pacpocTpaHsIeMoe);

- Scopus — enuHas 6a3a JaHHBIX PEIICH3UPYEMON HayUYHOU JIUTEPATyphl. WWW.SCOPUS.COm
(ocTyn cBOOOIHEIH);

ﬂuueHsuOHHoe u c80600HO pacnpocmpaniemoe npocpammHoe 06€Cl’l€"l€HZ/l€, 6 m.y.
omevyecnmeeHHoco npouseodcmea, ucnojivzyemoe npu ocywecmeleruu 06pa30€am€ﬂb7—l020
npoyecca no ()MCL}MI’UZUH&'
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https://elibrary.ru/title_about_new.asp?id=9280
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- Microsoft Windows (umieH3u0HHOE).

- OdwucHeii maker nporpamm MicrosoftOffice, Brimroyaronuii TEKCTOBBIA PEAAKTOP
MicrosoftWord, »snekrponnyro Tabmuiy MicrosoftExcel, mporpammy mjis TOATOTOBKH
npesentanuii MicrosoftPowerPoint, 6paysep InternetExplorer (uiieH3n0OHHOE).

- Ilporpammusnii mnpoaykr 1C: Ilpeanpustue (JIMIIEH3MOHHOE, OTEYECTBEHHOE
MIPOM3BOJICTBO)

- [Iporpammublie npoaykThl cemeiictBa Corel (JIMIIEH3UOHHOE).

OcobenHocmu  yueOHo-memoouueckoeo obecneyerus Ol AUy C OSPAHUYEHHBIMU
B03MOACHOCMAMU 300P08bS U UHBAIUOOS

CTyIeHTbl C OrpaHMYCHHBIMH BO3MOYKHOCTSIMH 3J0POBbS, B OTJIMYHE OT OCTAJIBHBIX
CTYJICHTOB, HIMCIOT CBOM CHEIU(PUICCKUE OCOOCHHOCTH BOCIPHUATHS M IIepepabOTKH MaTepHrala.
[ToxGop u pa3paboTka y4eOHBIX MAaTEPHUATIOB JJIi TAKUX CTYJICHTOB MPOHM3BOJUTCS C y4ETOM
pa3InYHBIX (POPM TPEAOCTABICHHS JAHHOTO MaTepuaia TaK, 4YToObl HHBAIUIBI C HAPYIICHUSMH
cllyXxa TOoJy4Yald WHQPOPMALMIO BH3YaIbHO, C HapYIICHUSMH 3pPCHUS - ayJIUalIbHO.
[IpenycMoTpeHo B ciiydae HEOOXOJUMOCTH CO3/IaHHE TEKCTOBOW BEPCHUU JIFOOOT0 HETEKCTOBOTO
KOHTEHTa Ui €ro BO3MOXKHOTO IPEoOpa3oBaHMs B aJIbTEPHATHBHBbIC (POPMBI, yI0OHBIC s
pa3IMYHBIX I0JIb30BATENCH, albTCPHATUBHYID BEPCUI0 MEIMAa-KOHTCHTa, MPEIyCMOTPEHBI
BO3MOXKHOCTh MAacCIITAaOMPOBAaHUS TEKCTa M M300pakeHUH 0e3 MoTepu KayecTBa M JOCTYITHOCTh
yIIpaBJICHUS] KOHTEHTOM C KJIaBHATYPBI.
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4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHUS YYEBHOW
JTACIHATIIAHBI (KYPCA)
KOHTpOJ'II-: N OLCHKa pE3YyJIbTaTOB OCBOCHMH:A y‘IC6HOI>i JAUCHUIINIMHBI OCYHICCTBIIACTCA

ImpenoaaBaTcJIEM B IMIPOLECCE ITPOBEACHUA 3aH5ITI/II71, BBITTOJTHECHU A O6yLIaIOH_[I/IMI/IC${ KOHTPOJIbHBIX

n CaMOCTOATCIIbHBIX pa60T, HMHAWNBUAYAJIIbHBIX BaﬂaHHﬁ, IMPOXOXKACHUA TECTUPOBaHUA, CAAYN

J9K3aMCHa.

4.1. Pe3yabTarhbl, KpUTEPUHU U OLEHOYHbIE CPEACTBA Uil NMPOBEJeHUs TEKYILIero u

NMPOMEKYTOYHOIO KOHTPOJISI OCBOEHHMSI JAMCUMILUIMHBI M (OPMHPOBAHHMS pe3yJIbTATOB

o0y4eHust
4.1.1.

Kpurepun

OILICHUBAHUA

pe3yJbTaToB

OCBOCHUA

JIUCUUILIMHBI M

(popMupoBaHusi pe3yJibTATOB O0yuYeHHs] NPH NMPOBeJIEHUM TeKYILIero M NMpOMe:KYTOYHOI0

KOHTPOJISt

1. ba3oBblIil 3HAHUEBBIN YPOBEHb OCBOEHUS y4eOHOTrO MaTepuaa - HOPOTrOBBIN

2. YMeHHE WCIIOJIb30BaTh TCOPCTUUCCKUEC 3HAHUA U YMCHUSA IIPpU BbIIIOJIHCHUHN

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

3. YpoBeHb riy0oKkoit chopMUPOBAHHOCTU PE3YIBTATOB O0OYUECHHS — IPOABUHYTHIM

KommoneHnts! HpI/ISHaKI/I YPOBHS OCBOCHUA PE3YJIbTATOB 06y‘IeHI/I${
pe3yJIbTaToB IMOPOTOBBII MOBBIIECHHBIN MIPOJABUHYTHIN
oOyueHus 1o
MYCLIAIIIINHE
SHaHusa CryneHt feMoHCTpHupyeT 3HaHue- | CTyIOeHT IeMOHCTPUPYET CryneHT MoXeT
3HaKOMCTBO, 3HAHHUE-KOIIHIO: aHAJIUTHYECKHUE 3HAHUS: CaMOCTOSATENIBFHO
y3HaeT 00BEKTEHI, IBJICHUS U YBEpEHHO BOCIIPOHM3BOIUT U W3BIICKATh HOBBIE
MOHSTHS, HAXOIUT B HUX MOHUMAET TIOTyYCHHbBIE 3HAHUS U3
pa3n4us, IpOSIBIICT 3HAHUE 3HAHUS, OTHOCHT MX K TOHM WM | OKPYXKAOIIETr0 MUPA,
MCTOYHHKOB IOJTYy4EHHs UHOM Ki1accu(UKAIMOHHON TBOPYECKH UX
HHPOPMALINH, MOKET TPYIIIE, CAMOCTOSITEEHO HCTIOJIB30BAaTh JIJIS
OCYILECTBIIATH CAMOCTOSITEIIEHO CHCTEeMaTH3UPYET HX, TPUHATHS PELHICHUN B
PEPOYKTUBHBIC IEHCTBHSI HAJT YCTaHABJINBACT B3aHMMOCBSI3H HOBBIX U
3HAaHUSMH ITyTEM MEXITy HUMH, TIPOTYKTHBHO HECTaHIAPTHBIX
CaMOCTOSTENIEHOTO NPUMEHSIET B 3HAKOMBIX CUTYyAIIHsX.
BOCTIPOW3BEJICHUS U IPIMEHEHHS | CHUTYallHsX.
HHQOPMALUH.
VMeHus CryneHT yMmeeT KOppEeKTHO CryneHrt ymeet CryneHTt ymeet
BBITIOJTHATH MPEITICaHHBIC CaMOCTOSITEIIFHO BBITTOHSATH CaMOCTOSITEITFHO
JICHCTBUS 110 MHCTPYKIIHH, JeHCTBUS (IPUEMBI, BBIMOJTHSATH JCHCTBUS,
AITOPUTMY B H3BECTHOM OIepaIuru) MO PEIICHUIO CBsI3aHHBIC C
CUTYyaIll{, CAMOCTOSITEIHHO HECTaHIAPTHBIX 3a/1a4, pemeHneM
BBIMOJTHSCT JEHCTBUS 110 TpeOyIomMX BEIOOpa Ha HCCIICIOBATEIBCKUX
PEIIEeHNIO TUIIOBBIX 3a/1a4, OCHOBE KOMOWHAINN 3a/1a4, IEMOHCTPUPYET
TpeOYIOMIIX BBIOOPA U3 YHCIIA N3BECTHBIX METOJIOB, B TBOpPYECKOE
M3BECTHBIX METO/IOB, B HeTpeacKa3yeMo HCTIOJIE30BaHHE
MpesIcKa3yeMo U3MeHsoLecs HU3MEHSIIOIEHCS CUTyaluu YMEHUH (TEeXHOJIOTHIA)
CUTyaIuu
NmeTs CTyneHT JeMOHCTPHUPYET CTyneHT JeMOHCTPUPYET CTyIeHT ToToB
IIPaKTHYECKHIA TOTOBHOCTB K PELICHHIO TOTOBHOCTH K peniaTh NpakTHYeCKHue
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OIIBIT

y4eOHBIX,
yueOHo-
MPOCKTHBIX
COLIMAIIBHO-
MPOCKTHBIX

CUTyalusiax

INPpUMCHCHUSA B

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

U MCTOANUYCCKOM 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

METOIMYECKOM O0ECIIEUEHUH.

CJIO’)KHOCTH,

MpUHUMAaTh

HEIOJTHOM

METOIMYECKOM
obecIieueHuu.

yIpaBJIeHYECKUe

HEAOCTATOYHOM

HOpPMAaTUBHOM U

3aJ1a9M TTOBBIIIICHHON

HCTHUIIOBBIC 3a1a4H,

mpo¢eCCHOHATBHEIE U

PELICHUS B YCIOBHAX

OTIPEIEICHHOCTH, IIPU

JAOKYMEHTAJIbHOM,

4.1.2. ®opMbI KOHTPOJISI Pe3yJbTATOB OCBOEHHSI IMCUHMILIUHBI U (opMHUpoOBaHMS

JIMIHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX PE3YJAbTATOB IIPU MPOBCACHUUN TEKYLICI0 U

MPOMEKYTOYHOT'0 KOHTPOJIsA

cBOOOJIHO OMNEPHPOBAaTh IMOHATHEM: CTEHEHb C LEIbIM IOKa3aTeseM,
UCHOJIBb30BaTh TOAXOMAILYI0 (OPMY 3alUCH AEHCTBUTENBHBIX HYHCEN UL
pelIeHns NPAaKTHYECKHX 33124 ¥ IIPE/ICTaBIIEH s JaHHbIX;

cBOOOJIHO ONEPHPOBAaTh NMOHATHEM: apU(PMETHUECKHII KOPEHb HATypalbHON
CTENEHN;

cBOOOJIHO OIIEPHPOBATh IMOHATUEM: CTENCHb C PALlOHAIBHBIM MOKa3aTeNeM;
cBOOOJIHO ONEPUPOBATH TOHATUAMHU: JIOTapu(pM 4YHCIA, JACCATHYHBIE U
HaTypaJibHbIE JIOrapru(MBI;
cBOOOJTHO ONEpPUPOBATH MOHATHAMHU: CHMHYC, KOCHHYC, TaHI€HC,
KOTaHI'€HC YMCIJIOBOTO apryMeHTa;

OINEpUPOBATh MOHATHAMU: aPKCHHYC, aDKKOCHHYC M apKTaHI'€HC YHCJIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOOJTHO ONEPHPOBATH MOHATUSIMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCHIIbHBIE ~ ypPaBHEHUS U

YpaBHECHUA-CICACTBUS, PaBHOCHJIbHBIC

HaunmenoBanue JlecKpHIITOPBI pe3yJbTaTa 00y4eHust DopMBbI KOHTPOJIS
pe3yJbTaTa Texymero -
o0y4enust g
= 3
g 7
=
IIpenmerHbie B pesynbrare ocBoeHHMs YueOHOM IUCHMIUIMHBI (Kypca) oOydaromimecs | - BBIIOJHEHHE NPAKTHYECKUX
Ppe3yIbTaThl JIOJDKHBI OBJIAf€Th CIEAYIOIIMMH HpPEIMETHBIMH DPe3ylbTaTaMU OCBOEHHS | paboT;
H3y4eHUsI OCHOBHOH 00pa30BaTeNbHON IPOrPAMMBI: - IpOBepKa pabounx
IIpenmetHble pe3ynbTaThl OCBOSHHUS (eaepaibHOl padouell mporpaMMsbl IO | TeTpaaei
MaTeMaTHKe IPEACTaBICHBI IO roJaM OOy4eHHs B pPaMKaX OTJEIbHBIX | - TeMaTHYECKHE JUCKYCCHU
y4eOHBIX KypCOB B COOTBETCTBYIOIIHUX Pa3fiellaX HACTOAIISH IPOrPaMMBL. - peleHne 3a1a4d 1
K xonmy oOyuenust B 1 moiayroguu OOyYalOIIMICS MOJYYHUT CIEAYIOLUIME | YNPaXKHEHUH 1o oOpasily
IpEeIMETHBIE PEe3yJIbTaThl 110 OTACIBHBIM TeMaM (eaepanabHON paboueil | - YCTHBIH OMPOC HA JTEKIHsX /
mporpaMMbl  y4eOHOro Kypca «Anrebpa M Hadana MaTeMaTHUECKOro | MPaKTUYECKHUX 3aHATHAX
aHaIU3a»: - TeMaTHYECKHE IUCKYCCHU
Yicna u BRIYUCICHUS: - pabota ¢ TecTaMu U
CBOOOJHO OIEpPUPOBATh MOHATUSAMH: DPAlMOHANBHOE 4YUCIO, OECKOHEUHas | BOIPOCAMH AT
nepuoandeckast IpoOb, MPOLEHTHI, UPPALHOHAIBHOE YHCIO, MHOXKECTBA | CaMOIPOBEPKH
PaLHOHAIBHBIX U JEHCTBUTENBHBIX YHCEII, MOLYNIb JeHCTBUTENBHOTO YHCIA; | - IPOBEPKA KOHCIIEKTOB
NPUMEHATh JPOOH M TPOLEHTHI IS peIIeHHs HPHKIAIHBIX 3aJad M3 | - TePMUHOJIOTHYECKUIT
Pa3IMUHBIX OTpaciel 3HaHUH U peaIbHOM KU3HH; JIUKTaHT &
MIPUMEHSTH IPUOTVDKEHHBIE BEIYUCIICHHS, IPABIJIa OKPYTJICHHS, IPUKHAKY U §
OLICHKY pe3yJIbTaTa BBIYHCIICHUIH; &
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HEPaBEHCTBA;
NPUMEHATh Ppa3IHYHble METOAbl PEIICHHS pPalUOHAIBHBIX H ApOOHO-
PaLMOHANIBHBIX YPAaBHEHMIl, NMPUMEHSATH METOA HHTEPBATOB JUIS PEIICHHS
HEPaBEeHCTB;

CBOOOJIHO ONEPHUPOBATH IOHATHSAMH: MHOTOWIEH OT OJHOH IepEeMEHHOM,
MHOTOWICH C LEIbIMH KOd({QUIueHTaMu, KOPHH MHOTOWICHA, NPHMEHSITh
JleTIeHre MHOTOWISHA Ha MHOTOWICH C OCTaTKOM, TeopeMy besy u Teopemy
Buera mns perenus 3agad;

CBOOOJIHO ONEpPHPOBaTh MOHATHAMHU: CHCTE€Ma JIMHEHHBIX YyPaBHEHUIA,
MaTpHUIa, ONpPEeIeIUTeNhb MATPHIB 2 X 2 U €ro IeOMeTPUYECKUH CMEICI,
HCTIONB30BaTh CBOMCTBA ONMPENeNUTeNs 2 X 2 [JIsI BBIYHCIICHUS €r0 3HAUCHUS,
MPUMEHATh ONPEIENUTeNH IS PEIICHUS CHCTEMBI JHHEIHBIX ypaBHEHUIA,
MOZENHPOBATh PEANbHBIC CUTyallUH C MOMOMIBIO CHCTEMBI JIMHEHHBIX
YpaBHEHHH, HCCIEAOBAaTh MOCTPOSHHBIE MOJENH C IOMONIBIO MATpHUIl U
oIpeieIuTeNeH, HHTEPIPETHPOBATH IIOTYUESHHBIH Pe3ylIbTaT;

HCTIONB30BaTh CBOWCTBA JEUCTBHH C KOPHSAMH JUIL HpeoOpa3oBaHUS
BBIPAYKEHUIA;

BBITIOJIHATE IPe00pa30BaHMs YHCIIOBBIX BBIPAKCHHUMH, COIEPIKAIIUX CTEIICHH C
pAaIMOHATIBHBIM IT0KA3aTeIeM;

HCII0JIb30BaTh CBOICTBa norapu¢pmMoB Ui npeobpa3oBaHus
JI0Tapr()MHIECKUX BBIPAKCHUH;

CBOOOJHO OINEPHPOBATh IOHATHSAMU: HPPALHOHAIEHEIE, T0KA3aTeIbHbIE U
norapuMUUECKUe YpaBHEHHUs, HAXOAUTh HX peUIeHus C IIOMOLIBIO
PABHOCHIILHBIX IIEPEXOJI0B UIIH OCYIIECTBIISAS IPOBEPKY KOPHEI;

HPUMEHATh OCHOBHbIC TPUTOHOMETPHYECKUE (hOPMYJIBI [JIs IIPe0Opa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUH;

CBOOOJHO ONEpHPOBATh IOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
HPUMEHATh HeoOXoaumble (OPMyNbl JUIS PEIICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHHUI;

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

ypaBHEHHMsI, HEPABEHCTBA 110 YCJIOBHIO 3a[au, HCCIEIOBATh IIOCTPOCHHBIE
MOJIEJIH C UCIOJIb30BaHUEM allllapara aareOphl.

DyHKUMY U rpaduKu:

CBOOOIHO ONEPUPOBATH MOHATUSAMHU: (QYHKIMS, CIOCOOBI 3a1aHUsl (PYHKLIUH,
B3aUMHO OOpaTHbIe (YHKLUUH, KOMHO3ULHUS (QYHKUUH, rpaduk (GyHKUIUH,
BBINOJIHATH dJIEMEHTapHbIE NPeoOpa3oBaHust rpaduKoB yHKLMIA;

CBOOOJHO ONEPHPOBATh MOHATHUSAMHU: OONACTB ONpENEeTCHHS U MHOXKECTBO
3HAa4YCHUN (DYHKUUH, Hy/TH (YHKIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;
CBOOOHO ONEPUPOBATh MOHSTHAMH: 4YETHbIC W HEYETHBIC (YHKIUH,
nepuoAnveckue  (YHKIMH, TPOMEXYTKH MOHOTOHHOCTH  (DyHKIuUH,
MaKCHMYMbI ¥ MHHHMYMBI (QyHKIUH, HaHOOIIbIIIee 1 HAUMEHbIIIee 3HAUCHUE
(yHKIMM HAa TPOMEXKYTKE;

CBOOOJIHO OTIEPHPOBATH MOHATHSAMU: CTETICHHAs GbyHKIHUA C
HATypalbHBIM M LENbIM IOKa3aTeneM, IpadHK cTeneHHOH (QYHKIHU C
HATYpPaIbHBIM M LEJBIM IIOKa3aTesneM, rpaduk KOPHS N-OH CTENEeHH Kak
(yHKIMM 00paTHOI CTENEHH ¢ HATYpaJIbHBIM I10Ka3aTeNeM;

onepupoBaTh MOHATHSAMH: JIMHEHHAs, KBaJpaTH4YHAs M APOOHO-NHHEHHas
(yHKIUM, BBINONHATH DJJIE€MEHTAPHOE HCCICJOBAHHE U IOCTPOCHHE HX
rpaduKoB;

CBOOOJHO ONEPUPOBATH MOHATHAMHU: IOKA3aTelbHAs M JIOrapu(MHIecKas
(yHKIMH, MX CBOWCTBA U TPaHKH, UCIOJIB30BATh UX IPAQUKH JUIS PELICHUS
YpaBHEHUII;

CBOOOZHO OIEPHPOBATH MOHATHAMU: TPHTOHOMETPHUECKAs OKPYKHOCTb,
ompeieIeHHe TPHTOHOMETPHYECKHX (DYHKITHI YHCIOBOTO apIyMEHTa;
HCTIONB30BaTh TIpadukd GYHKIMI I8 HCCIENOBAaHUS IIPOLECCOB U
3aBHCHMOCTEH IIpU DEIICHUM 3afad M3 JAPYruX Y4eOHBIX INPEeIMETOB U
peaNbHON KU3HH, BBIPAXKaTh (OPMyTaMU 3aBHCHMOCTH MEXIy BEIHMINHAMU;
Havana MaTeMaTHYeCKOTO aHAIH3a:

CBOOOJHO OIEPUPOBATH MOHATUSAMH: apH(pMeTHUecKas M TeoMeTpHYecKast
mporpeccus, OECKOHEYHO yObIBaromiash TeoMeTpHYecKass MHpOTPEecCHs,
JIMHEHHBIA M 3KCHOHEHIMANBHBIA POCT, (OpMyNa CIOKHBIX IPOIEHTOB,
HMeTb NIPeCcTaBIeHNe O KOHCTAHTE;

HCTIONB30BaTh IPOTPECCHU JUIS DEIIeHHs pPealbHBIX 3a]ad IMPUKIAJHOTO
XapaxTepa;
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CBOOOIHO OIIEPHPOBATH MOHATUIMH: IIOCIEIOBATEIFHOCTD, CIIOCOOBI 3aJaHHs
MIOCIIEI0BATEILHOCTEH, MOHOTOHHBIE H OrpaHUYCHHEIE TTOCIIC0BATENFHOCTH,
MIOHMMATh OCHOBBI 3apOXKJICHHS MAaTeMAaTHYeCKOTO aHalli3a Kak aHalu3a
OECKOHEYHO MAJIBbIX;

CBOOOJIHO OTIEPHPOBATH ITOHATUSIMH: HETIPepHIBHBIC GbyHKIHH,
TOYKHM pa3pbiBa rpaduka GpyHKINH, aCHMITOTH rpaduka QyHKIuM;
CBOOOJHO OIEpHUPOBATh IOHATHEM: (DYHKIHUS, HEHpephIBHAas Ha OTpeE3Ke,
IIPUMEHSATH CBOICTBA HENIPEPHIBHBIX (PyHKINMIT s pelIeHus 3a1ad;
CBOOOJHO OIEpUpPOBATh MOHATHSAMHU: MepBas U BTOpas HPOU3BOJHBIC
¢yHKIMH, KacaTenbHas K rpaduKy QyHKIIH;

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

HCTIONB30BaTh T'€OMETPHYECKHI M (U3MYECKHI CMBICI MPOU3BOTHOM JUISL
penreHus 3ajfad.

MHOXecTBa U JIOTHUKA:

CBOOOJHO  ONEpPHPOBaTh  IMOHATHAMH: MHOXECTBO, OIEpaluH  Haj
MHOXECTBaMH;

HCTIONB30BaTh TEOPETUKO-MHOXKECTBCHHBIN alIapaT JUlsl OIHCAHHs PealbHBIX
MIPOLIECCOB ¥ SABJICHHI, IIPH PEIICHUH 3a1a4 U3 APYruX y4eOHBIX IPEAMETOB;
CBOOOJIHO OIEPHUPOBATH INOHATHSAMHM: OIPEAeNICHHE, TeopeMa, ypaBHEHHe-
CIICICTBHE, CBOWHCTBO  MAaTeMaTHYeCKOro  OOBEKTa, JOKa3aTelbCTBO,
PaBHOCWIIbHBIE YPaBHEHUS I HEPAaBEHCTBA.

K xoHIly 00y4eHus: BO 2-M HOJIYroAnu O0y4aIOIIMICs MOTYyYHUT CIECAYIOLIHE
MpeIMEeTHbIe Pe3yJIbTaThl 10 OTACIbHBIM TeMaM (elepanbHOll paboueit
nmporpamMMbl  yueOHOro Kypca «Auredpa M Hadana MaTeMaTHYECKOro
aHaIu3a»:

Yucrna ¥ BBIYUCIICHUS:

CBOOOIHO OIIEPUPOBATH MOHATHAMH: HATypaIbHOE U LI€JI0€ YHCII0, MHOJKECTBA
HATypaJlbHBIX U LENBIX YHCEJ, UCIOJIB30BATh NPU3HAKH IEIMMOCTH LEbIX
yucen, HOJl u HOK HatypanbHbIX 4Mcen I pelieHus 3a1ad, NPUMEHATh
anroput™ EBkimpa;

CBOOOJHO OIEPUPOBATh MOHATHEM OCTaTKa IO MOJZYINIO, 3alUCHIBATh
HATypaJlbHblE YUCTIA B PA3IMYHBIX IO3ULUOHHBIX CHCTEMAX CUUCICHHUS;
CBOOOJHO ONEPHPOBATH MOHATHAMM: KOMIIEKCHOE YHCIO U MHOXKECTBO
KOMIIJIEKCHBIX YHCEI, IIPEACTABILITH KOMILIEKCHBIE YHCTIa B alredpandeckoit
U TPUTOHOMETPUUECKOH (opMe, BHINOIHATH apU(METHYECKUE ONMepalnun ¢
HHMH U U300pa’kaTh Ha KOOPAUHATHOH IJIOCKOCTU.

VYpaBHEHHs U HEPaBEHCTBA!

CBOOOJHO OIEPHPOBATh IMOHATUSIMH: HPpalMOHATbHbIE, MOKa3aTelbHbIE U
norapuMHUUECKUEe HEPABEHCTBA, HAXOAUTh UX pEIICHHS C I[OMOLIBIO
PaBHOCHIIBHBIX TIEPEXO/I0B;

OCYIIECTBIATh OTOOpP KOpHEH TMpU pPEIIeHHH TPUTOHOMETPUIECKOro
ypaBHEHMS; CBOOOJHO ONEPUPOBATh IOHSATHEM TPUTOHOMETPUUECKOE
HEePaBeHCTBO, IPHMEHSITh

HEoOXO0AUMBbIE (dopMyb UL peleHust OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOHO ONEPHPOBATH MOHATHUSIMHU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPaBeHCTB, PABHOCH/IbHBIE CHCTEMBl M CHCTEMBI-CICACTBUS, HAXOAUTH
pelIeHns] CUCTEeMBI U COBOKYIHOCTEH pal[MOHANbHBIX, HPPAIMOHANbHBIX,
0Ka3aTeIbHBIX U JOrapH()MUIECKUX YPaBHEHUH U HEPAaBEHCTB,

pemIatsb palMoHasbHbIe, UppanuoHanbHbIe, MOKa3aTeNnbHbIe,
norapuMHUUECKUe U TPUTOHOMETPHUUYECKHE YPABHEHHS U HEPAaBEHCTBA,
cozeprKalye MOIYIIH U TapaMeTphl;

MIPUMEHATH Tpadudeckue MeTOAbI A PEIICHNs ypaBHEHUI U HEPaBEHCTB, a
TaKoKe 337124 ¢ IapaMeTPaMu;

MOZEHPOBATh pealbHbIe CHTYyallHd Ha s3bIKE alreOpbl, COCTABITH
BBIPA)KCHUS, YPAaBHEHHUsI, HEPABEHCTBA U HX CHCTEMBI IO YCIOBHIO 3a[auH,
HCCIIeI0BATh IIOCTPOCHHBIC MOJENH C HCIIONB30BAHHEM allapara anreopsl,
HHTEPIIPETUPOBATH IOIYUCHHBIN pe3ybTar.

DyHKIMY U rpaduKu:

CTPOHTH TIpaUKH KOMIO3UIUHM (YHKIUH C IOMOIIBIO 3JIEMEHTapHOTO
HCCIIEJOBAaHMUS U CBOMCTB KOMIO3HUIIMH JBYX (DYHKIIMIA;

CTPOHTb TeOMEeTpUUecKHe o00pa3bl ypaBHEHMH M  HEpaBEeHCTB Ha
KOOpPAMHATHOI MJIOCKOCTH;

CBOOOJHO ONEPUPOBATh IOHATHAMH: TpadUKM  TPUTOHOMETPUUECKUX
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¢$yHKIMA; TpUMEHATh (QYHKOUHM JUIL MOJCIHMPOBAHMS U HCCICIOBAHHS
peaNbHBIX IPOIIECCOB.

Havana MaTeMaTHYeCKOTO aHaIH3a:

HCTIONB30BaTh IPOU3BOAHYIO A MCCIEA0BAaHUS (PyHKIINH HA MOHOTOHHOCTh
1 OKCTPEMYMEI;

HaXOJUTh HaHOOJbIIee U HANMEHbIIee 3HAaUCHNs (DYHKIIHU HETIPEPHIBHON Ha
OTpE3KE;

HCTIONB30BaTh MPOM3BOJAHYIO Ui HAXOXKAEHUS HAWIY4INero PElIeHUs B
NPUKIAJHBIX, B TOM 4YHCIE COIMAIbHO-D)KOHOMHYECKHX, 3aJadax, ULt
OIIpe/IeTIeHNs] CKOPOCTH U YCKOPEHHMsI IIpolecca, 3aJaHHOro (GopMyoil uimm
rpauKoM;

CBOOOJHO OIEpPHUPOBATh IOHATHAMH: II€PBOOOpa3Hasl, OIpPEeNeIEHHBII
HHTErpaj, HaXOJUTh IePBOOOPA3HbIE dIEMEHTAPHBIX (YHKIUH U BHIUUCIIATH
uHTerpan no ¢popmyine Herorona-Jleiibnnma;

HaXOJUTh IO ! INIOCKUX GUTYp U 0OBEMBI TEN C MOMOIIBIO HHTErpaa;
HMeTh IPEJCTaBIeHHe O MATeMAaTHYeCKOM MOJEIMPOBAHUH Ha IIpHUMepe
cocTtaBieHus Ju(pGepeHIHaIbHBIX YPaBHEHHIA,

peniaTh NpUKIaJHBIC 33/add, B TOM YHCJIE COIMAIbHO-)KOHOMHYECKOTO H
(u3IYecKoro XapakTepa, CpeICTBaMH MaTEMaTHIECKOTO aHaJIN3a.
pEAMETHBIE pe3yIbTaThI 110 OTASIBHBIM TeMaM yaeOHOro Kypca «I'eoMeTpus».
K xoHIy 1 momyroaust o0yJaromuiicst HayIuTCs:

CBOOOJIHO OIIEPHPOBATH OCHOBHBIMH ITOHATHSIMH CTEPEOMETPUH IIPH PEIICHUN
3a/1a4 U NIPOBEICHHN MAaTEMaTHYECKHX PACCYKIACHUIA;

MPUMEHATh AKCHOMBI CTEPEOMETPUH U CIICACTBUS M3 HHUX IPH DPEIICHUU
reOMETPHYECKHX 3a/1ad;

KJIacCU(UIUPOBATh B3aUMHOE DPACIIONOXKEHHUE IPAMBIX B IIPOCTPAHCTBE,
IUIOCKOCTE! B IIPOCTPAHCTBE, MPSIMBIX H IJIOCKOCTEH B IPOCTPAHCTBE;
CBOOOJIHO OIEPUPOBATH MOHATHAMH, CBSI3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE:
MEX[IY OPSMBIMH B IPOCTPAHCTBE, MEXKLY IIPAMON H IIIOCKOCTBIO;

CBOOO/IHO ONEPUPOBATH OHATUSIMH, CBSI3aHHBIMH C MHOTOIDAaHHUKAMH;
CBOOOJHO pACIO3HABAaTh OCHOBHbIE BHIBI MHOIOTPAaHHHMKOB (IIpH3Ma,
NUpamMua, MPSIMOYTOJIbHBIN Mapaenenumen, Kyo);

KJIaccu(pUUUpPOBaTh ~ MHOTOTPAaHHMKH,  BBIOMpas ~ OCHOBaHMSA UL
KJIaccu(uKanuy; CBOOOJHO ONEPUPOBATh IIOHATUSMH, CBSI3aHHBIMU C
ceyeHHeM MHOTOTPaHHUKOB IIIOCKOCTHIO;

BBIMOJIHATD MApajIebHOe, LEHTPATbHOE U OPTOrOHANbHOE MPOEKTUPOBAHHE
¢uryp Ha MIOCKOCTb, BHIMOIHATH N300paxkeHHs GUTyp Ha IIIOCKOCTH;
CTPOHTH CEUYEHHS] MHOTOTPAHHHMKOB PA3IMYHBIMH METOJAMH, BBINOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX HUTYp: BUI
cBepXy, COOKY, CHU3Y;

BBIYUCIIATH IIOMIAAU HOBEPXHOCTEH MHOTOTPAaHHHKOB (IIPH3Ma, MHPAMUAA),
TEOMETPHYECKHUX TeJl C IPUMEHEHHEM (HopMyIT;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMH: CHMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh
U IJIOCKOCTh CHMMETPUH, LIEHTP, OCh U IMIIOCKOCTh CHMMETPUH (UTYPEI;
CBOOOJHO  ONEPUPOBATh HMOHATHUSIMHU, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpAHHATaM B IPOCTPAHCTBE;

BBIMOJIHATD AEHCTBHA HaJl BEKTOPAMH;

pemiaTh 3amaud Ha JOKa3aTelbCTBO MAaTEMAaTHYECKHX OTHOIICHUH H
HaXOXKICHHE TeOMETPUUECKUX BEJHYMH, IPUMEHSS U3BECTHBIC METOIBI IIPU
pelleHnH MaTeMaTHYeCKHX 3a[ad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CII0)KHOCTH;

OPUMEHATh TpOCTeilline HpPOrpaMMHBIE CPEICTBA U JJIEKTPOHHO-
KOMMYHHKAI[HOHHbIE CHCTEMBI IIPY PEIICHUH CTEPEOMETPHIECKUX 33124,
U3BIIEKATh, IPEOOPA3OBBIBATE M HHTEPIPETHPOBATh  HH(POPMAIUIO O
MPOCTPAaHCTBEHHBIX T'EOMETPHUYECKHX (UTypax, MpPeACTAaBICHHYI0 Ha
gepTexax U PHCYHKAX;

MIPUMEHATH IOTy4YeHHbIC 3HAHUS Ha IPAKTHKE: CPABHUBATh M aHAIIHM3UPOBATh
peanbHbIe CHTYallH, IPHMEHITh U3ydeHHbIC MOHATHS B IPOLECCE IOUCKA
pelIeHnsl MaTeMaTHYeCKH C()OPMYIUPOBAHHON MPOOIEMBI, MOAEIHPOBATH
peanbHBIE CHTYyallHd Ha S3bIKE T€OMETPHUH, HCCIENOBaTh IOCTPOCHHEIE
MOZIENIH C UCHONIb30BAaHHEM I'€OMETPHYECKHX MOHATHI M TeopeM, ammapara
anreOpsl, pemIaTh INPaKTUYECKHE 3aJadl, CBS3aHHBIE C HAXOXKACHHEM
TeOMETPHIECKHX BEIUIUH;

HMeTb MPEICTAaBICHUs] 00 OCHOBHBIX JTalaX pa3BUTHUS TEOMETPHH Kak
COCTaBHOM yacTH (h)yH/IaMEHTa Pa3BUTHSI TEXHOJIOTHIA.
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K xoHIy 2 momyroaust o0yJaromuiicst HayquTcs:

CBOOOJHO ONEPHPOBATh MOHATHSAMH, CBS3AHHBIMH C IMIMHIPHYIECKOH,
KOHHYECKOH H  Cc(epuuecKoil IOBEPXHOCTSIMH, OOBICHATH CHOCOOBI
TIOJTyqeHUS;

OIepHpoBaTh MOHATUSAMH, CBS3aHHBIMH C TEJAMH BPAIICHUS: HHIUHIPOM,
KOHYCOM, c(epoil U mmapomM;

pacro3HaBaTh Tela BpalleHus (IMINHAP, KOHYC, cdepa U map) U 0OBICHATH
CI0COOBI HOYYCHHS Tell BPAICHUS;

KJIacCU(UIINPOBATH B3aHMHOE PACIIONOKEHNE CHephl U IIIOCKOCTH;
BBIYUCIIATH BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB H Tl BPAaLIEHHUs, 00bEMBI
M IJOmAAd IOBEPXHOCTEH MHOTOTPAHHUKOB M Tl  BPAIICHUSA,
TeOMETPHIECKHX TeJl ¢ IpUMeHeHneM Gopmyir;

CBOOOJHO ONEPHPOBATH IMOHATHSAMH, CBSI3AHHBIMH C KOMOHHAIUSMH Tel
BpallleHUss ¥ MHOTOTPAaHHHMKOB: MHOTOTPaHHHK, BIIHCAaHHBIA B cdepy U
OIMCAHHBIA OKOJO cdepsl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WM TEIO
BpAILCHUS;

BBIYUCIIATH COOTHOIICHHS MEXAYy IUIONIAAsIMH IIOBEpXHOCTEH U oOb&EMaMu
MO00HBIX TEIT;

n300paXkaTh H3ydaeMble (PUTYPEI, BHITOIHATE (BBIHOCHBIE) INIOCKHE YEePTEXHI
13 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEeUCHHS Tell BpalleHHs;

H3BJICKaTh, HHTEPIIPETUPOBATh U MPEoOPa30BEIBAaTh HH(OPMALHIO GUrypax,
[PEeJCTaBICHHYI0 HAa 4epTeXXaX O MPOCTPAHCTBEHHBIX I'€OMETPHUYECKHX H
PHCYHKaX;

CBOOOJIHO ONEPHPOBATH IIOHATHUEM BEKTODP B IPOCTPAHCTBE;

BBIIOJIHATH OIEPalluH HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YpaBHEHHEM B I€KapTOBOM CHCTEeME KOOPIUHAT;
pelIaTh reoMEeTpUUYECKHE 3a1audl Ha BBIYUCICHHUE YITIOB MEXKIY IPSMBIMU U
IUIOCKOCTSIMH, BHIYUCIIEHHE PACCTOSHUI OT TOUKH A0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPJUHATHOIO METO1a IIPH PELICHUH;

CBOOOJHO ONEPHPOBATh IOHATHAMHM, CBS3aHHBIMH C IBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBHKEHUN;

BBIIOJIHATh ~M300pa)KeHHS MHOTOTPAaHHHMKOM M Tl BpallleHHs IIpu
MapajuleJIbHOM ~ TIEPEHOCe,  LEHTPAIbHOH  CHUMMETpUM,  3epKaJbHOU
CUMMETPHH, IPU [TOBOPOTE BOKPYT MPSIMOH, peoOpa3oBaHus moao0us;
CTPOHTH CEUEHHs] MHOTOTPAHHHKOB M Tel BpALICHMS: CEUEHHUs LUIHHApPA
(mapaaienabHO M MEPIEHAUKYISIPHO OCH), CEYEHUsl KOHyca (IapajienbHoe
OCHOBAHMIO U MIPOXOJIAIIEe Yepe3 BEPIIUHY), CEUeHHs IIapa;

HCTIONB30BaTh METOAbl IIOCTPOCHHUS CEUeHHWi: METOH CIIeJOB, MeETO[
BHYTPEHHETO IIPOEKTUPOBAHHS, METOJ IEPEHOCA CEKyIIeH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKACHUS;

MIPUMEHATh FeoMeTpuueckue (paKThl 17T peIIeH s CTePEOMETPHUECKHX 3a/1ad,
IpeoaraloluX HECKOIBKO IIaroB PEIICeHUs], €CIU YCIOBUS IPUMEHEHUS
3aJ1aHbl B IBHOM U HESIBHOM (opMe;

pemiaTh 3amaud Ha JOKAa3aTeNbCTBO MAaTEMAaTHYECKHX OTHOIICHUH U
HaXOJKICHHE TeOMETPUUECKUX BEIIHMIUH;

MPUMEHATh HPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHHKAI[OHHbIE
CHCTEMBI IIPH PEIIeHUH CTePEOMETPUIECKUX 3a/a4;

MIPUMEHATH NOTy4YeHHbIC 3HAHUS Ha IPAaKTUKe: CPAaBHUBATH, aHAIM3UPOBATh U
OLICHUBATh PeallbHbIe CUTYalluH, IPUMEHATh U3y4YeHHBIE IOHATHS, TEOPEMBI,
cBOifcTBa B Ipolecce MOUCKA PEIIeHHsT MaTeMaTu4ecku chopMyIHpOBaHHOI
mpoOIeMbl, MOJETUPOBATh pealbHbIC CHTYallMd HA S3IKE T'EOMETpPHH,
HCCIIeIOBATh IIOCTPOCHHBIE MOJENH C HCIIONB30BAHHEM I'€OMETPUUECKUX
NMOHATHH U TEOopeM, amlmapara aiareOpbl, pelaTh HPAaKTHIEeCKHe 3aJadd,
CBSI3aHHBIC C HAXOXKICHHEM T'€OMETPUIECKUX BEIIMUNH,

UMeTb MPEICTAaBICHUs] 00 OCHOBHBIX JTallaX pa3BUTHUS TEOMETPHH Kak
COCTaBHOM YacTH (hyHIAMEHTa Pa3BUTHS TEXHOJIOTHIA.

IpenMerHsle pe3ynbTaThl IO OTAENBHBIM TeMaM Yyd4eOHOro paszena
«BeposiTHocTh M cratuctukay. K koHny 1 momyromust oOydarommiics
HAy4YHTCS:

CBOOOIHO ONEPHPOBATh MOHATHAMHU: Tpad), IUIocKuil rpad, cBs3HbIM rpad,
ImyTh B rpade, emb, UK, IePeBO, CTENEeHb BEPIIMHEL, IePEBO CIyIaifHOrO
9KCIICPHMEHTA;

CBOOOIHO ONEPUPOBATh MOHATUSIMHU: CIYYaiHBIH 3KCHEPUMEHT (OIBIT),
cilyyaiiHOe COOBITHE, PIEMEHTapHOE CIIy4ailHOe COOBITHE (IJIEMEHTApHBIN
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HCXOJ) CIyJaiHOTO OIbITa, HAXOAWUTH BEPOSTHOCTH COOBITHH B OIBITaX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMHU COOBITHAMU;

HaXOJIUTh U (HOPMYIUPOBATH COOBITHS: IIEepeceucHIe, 00bEANHEHNE TaHHBIX
COOBITHH, COOBITHE, IPOTUBOIIOTIOKHOE JAHHOMY, HCIIONB30BaTh JUArPaMMbI
Oiinepa, KOOPAMHATHYIO NPSAMYIO IS pEHICHWs 3a]ad, MOJIb30BaThCs
opMynoil cloXKeHHS BEpOATHOCTEH Ui BEPOSTHOCTEH MABYX H Tpex
CITy4aifHBIX COOBITHIH;

OlepHpoBaTh  INOHATHSAMH:  YCIIOBHAs  BEPOSTHOCTb,  yYMHOXEHHE
BEpPOSITHOCTEH, HE3aBUCHUMBIC COOBITHS, IEPEBO CIy4allHOTO JKCIIEPHMEHTA,
HaXOJUTh BEPOSTHOCTH COOBITHH C NMOMOIIBIO NIPaBHJIa yMHOXKEHUS, iepeBa
CITy4aifHOTO OIBITa, HCIOIb30BaTh (POPMYITy IIOTHOU BEPOSTHOCTH, HOPMYIY
Baifeca mpu penreHnu 3aj1ad, OHPENENATh HE3aBUCHMOCTb COOBITHH IO
(hopMyIie ¥ IO OpraHU3aIMH CIyJ4aliHOTO YKCIICPHMEHTA;

MPUMEHATh H3ydCHHbIE KOMOHMHATOpHBIE (OPMYNBI OIS IEepEedUnCICHUS]
9JIEMEHTOB MHOKECTB, JIEMEHTAPHBIX COOBITHI CITyJaifHOTO OIIBITA, PEIICHUS
3a71a4 110 TEOPHH BEPOSTHOCTEH;

CBOOOJHO OHEpHUPOBATh IIOHATUAMH: OWHAPHBIH  CIy4alHBIH  OIBIT
(UcHbITaHKE), yCIIeX U HeyAaua, He3aBUCHMBbIe HCIIBITAaH!UsL, CEPHs HCIIBITAHUH,
HaXOJUTh BEPOSTHOCTH COOBITHIL: B CEpHH MCIBITAHUH JI0 TIEPBOTO ycIiexa, B
CepHU UCTBITaHUN BepHyIUTH, B OIBITE, CBA3aHHOM CO CIIydallHBIM BHIOOpPOM
13 KOHEYHOH COBOKYITHOCTH;

CBOOOIHO ONEpHpOBaTh MOHATHSAMU: CIy4aifHasi BEIWYHMHA, pPaclpeleeHue
BEPOSITHOCTEH, IMarpaMma pacnpeeneHus, OuHapHas ciry4yaliHas BEIWYUHA,
reoMeTpHyecKoe, 0HHOMUAIbHOE PaclpeIeleHue.

K koHIy 2 nomyroust 00y4aroluicsi Hay4uTcs:

OIepHpoBaTh IOHATHAMU: COBMECTHOE DAacIpeiielieHHe ABYX CIydalHbIX
BEJIMYMH, MCIOIb30BaTh TAOIHIy COBMECTHOIO paclpelielieHus [BYX
CIIy4aifHBIX BEIMYUH ULl BBIAETEHUS PACHPENEeNCHHs KaXKIOH BEIMYUHBI,
oIpeieNIeHNs] He3aBUCUMOCTH CIIy4aiHbIX BEJIMUUH;

CBOOOIHO OIEPHPOBATh IOHATHEM MAaTEMAaTHYECKOTO OXKUAAHMS CIIydaitHON
BEIMYMHBI  (pacrpeesieHus), HIPUMEHATh CBOMCTBA MaTEMaTHYECKOro
OXXMAAHUS IPH PElIeHUH 3a[ad, BBIYUCIATH MAaTEeMAaTHYECKOE OXKHIAHHUE
OMHOMHAJIBHOTO U T€OMETPUUECKOT0 PACIIPEEICHUN;

CBOOOIHO ONEPHPOBATh MOHATHAMM: IUCIEPCHUs], CTAHIAPTHOE OTKIOHEHHE
CIoy4ailHOW BEJNMYMHBI, TIPUMEHSATH CBOWCTBA JUCIEPCUM  CIydaiHOMH
BEJIMYMHBI (paclpeefeHys1) IPY PEIICHHHN 331a4, BBIUUCIATh JUCIIEPCUIO U
CTaHIApTHOE  OTKJIOHEHHE  TEOMETPUYECKOr0 U OMHOMHAIBHOTO
pacnpeneneHuii;

BBIYUCIIATH BEIOOPOUHbIE XapaKTEPUCTHKHU IO JAHHOU BHIOOPKE M OLEHHBATh
XapaKTepUCTUKH TeHEepalbHOW COBOKYMHOCTH JaHHBIX II0 BBIOOPOUHBIM
xapakTepucTukaM. OIIEHUBAaTh BEPOSITHOCTH COOBITHHI U IIPOBEpsTh
MOpOCTeHIINe  CTATHCTUYECKHE  THUIOTE3bl, MONb3YSICh  H3YUYEHHBIMHU
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 CaMOOPTaHH3ALMU Kak
YacTh PEryIATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBHIA:

COCTaBILITh IIaH, AITOPUTM pPELIeHUs 3aJa4, BEIOUPATh CIIOCO0 PelIeHHs ¢
y4€TOM  MMEIOUIMXCS  PEeCypcoB ¥ COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTHPOBaTh U KOPPEKTHPOBATh BApHUAHTHI pELICHUI ¢ yu€TOM HOBOI
uHpOpMALIUH.

VY oOyuaromierocst OyayT copMHUPOBaHBI YMEHUSI CAMOKOHTPOJISL KaK 4acTh
PEryISITHBHBIX YHHBEPCATbHBIX yI€OHBIX AEHCTBHUIA:

BIaJeTh HABHIKAMU  IIO3HABATEIbHOH  peduexcuHm Kak  OCO3HAHHS
COBEPIIAEMBIX HEHCTBUH M MBICIUTENbHBIX IIPOLECCOB, UX DE3yIbTATOB,
BIaeTh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca H Pe3yabTara
pelIeHns: MaTeMaTHIeCKOH 3a1a4H;

IpeIBHACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHHKHYTh IIPH PEIICHUH 3aJadH,
BHOCHUTb KOPPEKTHBHI B IESTEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
JIaHHBIX, HAHIEHHBIX OMIMOOK, BEIIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YNIbTaTa LEIU U YCIOBHUAM, OOBACHATD IPUIHHBI
JOCTIDKCHHSI WM HEIOCTIDKEHUS Pe3ylbTaToOB JAEATEIbHOCTH, HAXOIWUTb
omKOKy, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.
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VY obyuaromerocst OyayT chopMHPOBaHBI yMEHHSI COBMECTHOH EATEILHOCTH:
MOHMMATh U HCIOIb30BaTh IPEUMYIIECTBA KOMAHAHOH M MHANUBUIYaIbHON
paboTEl TpU pelIeHHH Y4eOHBIX 3afad, NPUHUMATh IIelb COBMECTHOMH
JIeATeNbHOCTH,  IUIAHUPOBaTh  OPraHH3allMI0  COBMECTHOH  paloThl,
pacnpenensiTe BHUABI pabOT, JOrOBApPUBATHECS, OOCYXKIATh IPOLECC MU
pe3yabTaT paboTsl, 0000IIaTh MHEHHSI HECKOIBKUX TIOACH;

Yy4acTBOBaTh B IPYNIOBBIX (opMax paboTel (0OCYKASHUs, OOMEH MHEHUIA,
«MO3TOBBIE IITYPMBI» ¥ HHBIE), BBIIONHATH CBOIO 4YacThb pabOTHl U
KOOPAMHUPOBATH CBOU JEHCTBHS C IPYTHMH WICHAMH KOMAaH/BI, OLCHHBATh
KayecTBO CBOEr0 BKJaJa B OOMUH INPOAYKT IO  KPHTEPUSM,
chopMyIUPOBAHHBIM YIaCTHUKAMH B3aHMOJCHCTBUSL.

INo3HaBaTenbHbIE YHUBEpCAIbHBIE YUCOHBIC NEHCTBUS:

VY oOyuaroierocst OyayT copMHUPOBaHBI CIIENYIOIIUE 0a30BbIE JTOTHUECKHE
JIEUCTBHS KAaK YacTh II03HABATENILHBIX YHUBEPCAIBHBIX yIeOHBIX AeiicTBHil:
BEIBIIITh U XapaKTepPH30BaTh CYIIECTBEHHBIE MPU3HAKH MaTeMaTHUECKHX
00BEKTOB, MOHATHI, OTHONIEHHH MEXAy IOHATUSAMH, (GOPMYIHPOBATH
ONpe/eNIeHHs] ~ TOHATHH,  yCTaHABIMBATh  CYHIECTBEHHBIH  NPU3HAK
KIacCU(UKALMK, OCHOBAaHUS Ui OOOOLIEHMS M CPaBHEHUS, KPHUTCPHUU
IIPOBOJMMOTO aHAIIN3a;

BOCIPHHHMMATh,  (QOPMyIHpPOBaTh M IPeoOpa3’oBBIBATE  CYXKACHHUS:
YIBEpAUTENbHBIE ¥ OTPHLATEIbHBIE, €IUHHYHBIC, YacTHBlE M OOLIue,
YCIIOBHBIE;

BBISIBJIITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IIPOTHBOPEUHS
B (haKTax, JaHHBIX, HAOIIOACHUAX M YTBEPHKICHUSX, IpEIaraTb KPUTEPUU
JUIS BBISIBJICHUS] 3aKOHOMEPHOCTEH U IPOTUBOPEUNIA;

JienaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3AK/IIOUCHHH, YMO3aKIIIOUCHHUH 110 aHAJIOTHH;

HPOBOJUTH CAMOCTOSATEIIBHO J0KA3aTEIbCTBA MATEMaTHUECKUX YTBEPIKACHHI
(mpsiMble M OT TNPOTHUBHOIO), BBICTPAHBATh AaPIyMEHTALHIO, IPUBOIUTH
HPUMEPHl M KOHTPIPHMEpPHI, OOOCHOBBIBATH COOCTBCHHBIC CYXKICHUS U
BBIBOJIBI;

BbIOMpaTh crnoco0 perieHuss y4eOHOW 3ajauu (CpaBHUBATh HECKOIBKO
BAPUAHTOB pEIICHUS, BBIOMpaTh Haubosiee TNOAXONAIMA C  y4EToM
CaMOCTOSTEIIBHO BBIICICHHBIX KPUTEPUEB).

Y oOywaromerocs  Oyayt  chopMmupoBaHbl  cieaymooume — 0a3oBbe
HCCIICZIOBATENBCKIE ACHCTBUS KaK 4acTh MO3HABATEIBHBIX YHHBEPCAIBHBIX
y4eOHBIX JISUCTBUH:

HCHOIB30BaTh BOIPOCH KAaK HCCIENOBATENbCKHI MHCTPYMEHT IIO3HAHUS,
(hopMymHpoBaTh  BOIPOCHI, (DHKCHUPYIOIIHE HPOTHBOpEYHE, MpodiIeMy,
yCTaHAaBIMBaTh ~ HMCKOMOE W JaHHOe,  (OPMHPOBaTh  THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HINIO, MHEHHE;

HPOBOJUTH CAMOCTOSITEILHO CITAHUPOBAHHBII SKCIIEPUMEHT, MCCIICIOBaHIE
[0 YCTaHOBJCHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTro OOBEeKTa, SBICHUS,
[poIlecca, BBISIBICHHIO 3aBHCHMOCTEH MEXKIY OOBEKTaMH, SBICHUSIMH,
poLeccamu;

CaMOCTOSATENBHO (HOPMyIHPOBATh OOOOIICHNST U BBIBOJABI IO PE3yNbTaTaM
MPOBEAEHHOTO HAOMIONCHNUS, KCCIICOBAHNUs, OLCHHUBATh JOCTOBEPHOCTH
MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IICHNUII;

[POTHO3MPOBATh BO3MOXKHOE DPAa3BUTHE MPOIECCa, a TAKKe BBIABUIaTh
HPEATIONOKEHHUS O €ro Pa3BUTUH B HOBBIX YCIIOBHSX.

VY obyuaromerocs Oynyr  cdopmupoBaHbl ~ yMeHHs ~ paboTaTh C
nHpopManel Kak dYacTh II03HABATENbHBIX YHHBEPCAJIBHBIX y4eOHBIX
TEHCTBHIA:

BBIIBIIATH eUUNTHI HH(OPMALIK, TaHHBIX, HEOOXOAMMBIX Ul OTBETA HA
BOIPOC U IS PEIICHNUS 3a1a4H;

BBIOMPATh MH(DOPMALHIO M3 HCTOYHHKOB Pa3INYHBIX TUIIOB, aHAIN3UPOBATH,
CHCTEMaTH3HPOBATh M HHTEPIPETUPOBATH HH()OPMALIHIO PA3IHYHbIX BUAOB U
(bopm npencrasnenus;

CTPYKTypUpOBaTh MH(OPMALHUIO, NPEACTABIATE €€ B PasiIN4YHBIX (opMmax,
WLTIOCTPUPOBATH TpahUuECKH;

OLICHUBATD Haa&KHOCTD napopMaII o CaMOCTOSTEIIBHO
cOpMyINPOBAHHBIM KPUTEPUSIM.

KOMMyHHKaTHBHbIC yHHBEPCAIbHBIC y4COHBIC ICHCTBHUSL:

VY oOyuatomerocst Oyayr cdopmMupoBaHbl yMEHHs OOIIEHMS KaK 4YacTb
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 INCEMEHHBIX TEKCTaX, JaBaTh IIOSICHEHNUS 110 XO/Iy PEIICHU 3a1a4H,
KOMMEHTHPOBATh IOIyYCHHBIH Pe3yIbTaT;

B X0Jie 00CYXJEeHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKHAeMOIl TeMBI,
po0OJIeMbl, peraeMol 3aJ1aud, BHICKAa3bIBAaTh WJCH, HAIlelIeHHBIE Ha IIOHCK
pELIEHUs, CONOCTABIIATh CBOU CYKAEHUS C CYXKICHUSAMU APYTUX Y4aCTHUKOB
nuanora, oOHapyXXMBAaTh Pa3IUYHe M CXOACTBO IO3UIUH, B KOPPEKTHOU
opme GopMyIHPOBATE PA3HOIIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YNIbTAThl PELICHU 3a/1auH, SKCIIEPUMEHTA, UCCIENA0BAHMA,
IIPOEKTa, CAMOCTOSTEIEHO BBIOUPATh (pOpMAT BEICTYILUICHUS C YIETOM 3ajad
Ipe3eHTaluy 1 OCOOCHHOCTEH ayAUTOPUHL.

JInaHnocTHBIE
pe3ynbTaThl
00y4eHust

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

B pesynbrare H3ydeHHs© MaTeMaTHKH Ha YPOBHE CpEJHEr0 oOIIero
obpasoBaHust y oOydaromerocss OyayT cQOpPMHPOBaHBI — ClELYIONINE
JIMYHOCTHBIE PE3yIbTaThL:

1) rpaskTaHCKOTO BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTH TPAKAAHCKOH ITO3UIUH 00yJaIONmerocsi Kak akTHBHOTO U
OTBETCTBEHHOI'O WICHAa POCCHHCKOro OOIecTBa, IPEACTaBICHHE O
MaTeMaTHYeCKUX OCHOBAaX (YHKIMOHUPOBAHWS DA3NIMYHBIX CTPYKTYP,
SIBJICHU, MPOLIEAYP IPaKAaHCKOro 001IecTBa (BBIOOPHI, OIPOCHI U APYroe),
YMEHHUE B3aUMOJIeICTBOBATE C COLMAILHBIMUA HHCTUTYTAMH B COOTBETCTBUH C
nX QyHKIUSIMH U Ha3HAYCHHEM;

2) maTpUOTHYECKOTO BOCTIUTAHHS:

c(hOPMHUPOBAHHOCTH POCCUICKOM IPaXKTAaHCKOW MJICHTHYHOCTH, YBAKCHHUS K
MIPOIIIOMY H HACTOSIIIEMY POCCHICKON MaTeMaTHKH, [IEGHHOCTHOE OTHOLIICHHE
K ITOCTI)KEHUSIM POCCHHCKHX MAaTEMaTHKOB M POCCHHCKOH MaTeMaTHYeCKOi
IKOJIBI, HCIIOIB30BaHUE dTHX JOCTIDKEHHI B JPYrHX HayKaxX, TEXHOJOTHSX,
chepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'O BOCIIHTAHHS:

OCO3HAaHHE TyXOBHBIX LIEHHOCTEH poccuiickoro Hapona, cOpMHPOBaHHOCTh
HPaBCTBEHHOTO  CO3HAHMS, JTHYECKOrO MOBENCHHUS, CBS3aHHOTO C
MIPaKTUYECKHM IPUMEHEHNEM JIOCTIDKEHHI HayKH H AeSITEIbHOCTBIO YUEHOTO,
OCO3HaHHE JIMYHOT'O BKJIAJa B IOCTPOSHHE YCTOHIUBOTO OYIyIIIero;

4) 5CTEeTHYECKOr0 BOCITUTAHUS:

ICTETHYECKOE OTHOIICHHE K MHUpPY, BKJIOYAs ICTETHKY MaTeMaTHUECKHX
3aKOHOMEpHOCTeH,  OOBeKTOB,  3ajad,  pElIeHHH,  pacCyXIeHU,
BOCIPHUMYMBOCTG K MaTeMaTHYECKHM aclleKTaM pa3iHYHBIX BHJIOB
HCKYCCTBa;

5) ¢m3nUecKoro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh YMEHHSI IPUMEHSITh MaTeMaTHYecKWe 3HAaHUi B
HHTEpecax 3/0pOBOr0 M 0Oe3omacHOro obpasa >KH3HH, OTBETCTBEHHOE
OTHOIICHHE K CBOEMY 3/I0POBBIO (370pOBOE MHTAHHE, COATAHCHPOBAHHBIN
PeXHM 3aHSATHI M OTAbIXa, perymsipHas Qusnueckas aKTUBHOCTB),
¢usmyeckoe COBEPIIIEHCTBOBAHUE npu 3aHATUSAX CIIOPTHUBHO-
037I0POBHUTENBHOI ACATEIBHOCTHIO,

6) TPYZAOBOTO BOCIMTAHUSI:

TOTOBHOCTb K TPYyAy, OCO3HAaHHE IEHHOCTH TPYIOIIOOUs, MHTEpeC K
pasnu4HBIM cdepaM HPO(ECCHOHATBLHON AESATENBHOCTH, CBS3aHHBIM C
MaTEMAaTHKOHN U €€ MPUIOKEHUSIMU, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oyaymielt npo)eccur U peanr30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K MaTEMaTH4eCKOMy OOpa3OBaHHIO U
caM000pa30BaHUIO HAa MPOTSHKEHUH BCEH HKM3HH, TOTOBHOCTh K aKTHBHOMY
Y4aCTHIO B pPEIICHHM  MNPAaKTHYECKMX  3ajad  MaTeMaTHYeCKOn
HAaIpaBJICHHOCTH;

7) 9KOJIOrHYECKOTO BOCITUTAHUSL:

Cc(OPMHUPOBAHHOCTh  DKOJIOTMYECKON KyNbTYPhl, MOHMUMAaHHE BIMSHUS
COLMANBHO- SKOHOMUYECKMX MPOLECCOB Ha COCTOSHHME MNPHPOAHOH 1
COLMANBHOI Cpe/ibl, OCO3HAHHE TIT00AIBHOIO XapakTepa AKOJIOTHYECKUX
mpobsieM, OpHEHTAIMsT HAa TNPUMEHCHHE MAaTEeMAaTHYCCKUX 3HAHMH st
peleHns 3aa4 B 00JIaCTH OKPYIXKAIOIEH CPEIbl, ITTAHUPOBAHHE OCTYIIKOB U
OLICHKU UX BO3MOXKHBIX MOCJIC/ICTBHIL JUIsl OKPY’KAIOIICH Cpe/bl;

8) LIeHHOCTH HAYYHOT'O TIO3HAHUSL:
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c(hOpMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKH X OONIECTBCHHOW MPAKTHKH, IIOHHMaHHE
MaTeMaTH4YecKoil HayKH Kak cepbl 4eIoBe4ecKol NesTeNbHOCTH, ITAIoB e&
Pa3BUTUS U 3HAYMMOCTH JUIS Pa3BHTHS LUBIIIM3AIMH, OBJIAJICHHE S3BIKOM
MaTeMaTHKH U MaTeMaTUYeCKON KyJIbTypoil KaK CPEACTBOM IIO3HAHUS MHpA,
TOTOBHOCTb OCYILECTBIISATh IPOEKTHYIO M UCCIIEI0BATENIBCKYIO IESITEIbHOCTh
HMHIUBUIYalIbHO U B TPyIMIIE.

O6mume n B pesymbrare OCBOCHHS Y4eOHOH IUCIMIUIMHBI OOYYalOIIHecs MOJKHBI
npodeccHOHANIbHbIE | OBIAIETh CICAYIOIMMH OOIUMU U IPO(ECCHOHANBHBIMH KOMIECTCHIIUSIMH:
KOMIIETEHLIUU OK 5. Hcnone3oBaTh HH(GOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHU B
npo¢ecCHOHATPHON eITeNbHOCTH.

IIK 3.1. BeBnars TpeOoBaHUS IENEBHIX IPYII HOTpeOuTeneil Ha OCHOBE
aHaM3a phIHKA.

4.1.3. Iloxa3zareau u KPpUTEPUH OUNECHUBAHUA TEKYIIEIr0 KOHTPOJISA YCIIEBAEMOCTH H

HpOMC)KyTO‘lHOﬁ aTTeCTAallMM 110 UTOraM OCBOCHHUSA TUCHHUITJIMHBI (Kypca)

DK3aMeH M0 KypcCy SBJISIETCS] UTOTOBOM OLIEHKOM pabOThI CTYAEHTA 3a IO/l U BKIIIOYAET B ce0s

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

NpUOOpETEHNE HAaBBIKOB CAMOCTOATENIHHON PadOThI, YMEHHE CHHTE3UPOBAThH MOIYYCHHBIC 3HAHUS U

NPUMEHATh MX K PEUICHUIO MPAKTUYECKUX 3a7ad, YpPOBEHb C(HOPMHUPOBAHHOCTH pPE3YJIbTATOB

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

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

XOAC TCKYILICTO U MPOMEIKYTOUHOI'O KOHTPOJIA.

[Ipu mpoBeneHUM TEKYIIETO KOHTPOJIA M MPOMEKYTOUYHOM aTTECTalUy IO JUCLUILIMHE B

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

Orenka

Kpurepuu BbICTaBICHUS OLICHKH

OTIIMYHO

(3auTeHO)

CTyEHT JEMOHCTPHPYET BCECTOPOHHEE, CHCTEMaTH4eCKOe U
ri1y0oKoe 3HaHue y4eOHOro mMaTepuaia, TOUHO, YeTKO U KOHKPETHO
OTBCYACT HA BOMPOCHI, MOXKET AO0KA3ATh U NPOUJIIOCTPUPOBATE CBOU
pacCyxaACHUs MPAKTUICCKUMU ITpUMEpaMHu, ITPHU OTBETC HA BOIIPOCHI
paccykaaer, ONnupasch Ha 3HaHUS, IOJyYEeHHBIE Kak B paMKax
JaHHOT'O KypcCa, TaK U MPHU U3YUCHUU APYTUX CMCKHBIX JUCHOUILIINH,
YMEET CBO60]1HO BBIIIOJIHATH MPAKTUYCCKUC 3alaHusd,
IIPEAYCMOTPEHHBIE ~ IIPOrpamMMoOM, B  TOM  YHCIE,  pelaer
HECTAaHJApPTHBIC 3a1a4u, B [ICJIOM OTBCTELI FHY6OKI/IC, 000CHOBaHHEBIE U

3aKOHYEHHEIC;

Xopomo
(3auTeHO)

B CBOMX OTBETaX Ha BOMNPOCHl CTYIAEHT YETKO (HOpMyIupyer
ONpENENCHUsI U MOXKET IOKa3aTh B3aMMOCBA3b PA3IMYHBIX YacTeH
IpPOIIEHHOrO0 B paMKax JaHHOrO Y4eOHOro Kypca Marepuaia,
CTYJEHT IEMOHCTPUPYET CIIOCOOHOCTDH K Pa3MBbIIIIJICHHUIO, IPH OTBETE
Ha BOIPOCHI PACCYXKAAECT, OMMUPASICh HA IIOJYyYEHHBIE B PAMKaX
JAHHOTO Kypca 3HaHMsI, JIETKO pellaeT TUIIOBBIE 337a4H, CIIOCOOEH K
CaMOCTOSITEIbHOMY MOIOJIHEHUIO 1 0OHOBJIEHUIO 3HAHUN U YMEHUH B

X0J1€ abHEH e yueOHOoM 1 MpodheCCHOHATBHOM eATeTbHOCTH

Y 10BIIETBOPUTEIIHHO
(3auTeHO)

CTYACHT O6H3py>I(I/IBaeT B ICJIOM NIPaBUJIIBHOC TIOHMMAaHUE OCHOBHBIX

BOIIPOCOB IMPOrpaMMHOro Marc€puajia, MOXET OaTb OIPCACICHUSA

OCHOBHBIX TIOHSITHI, TPOUIEHHBIX B paMKax y4eOHOT0 Kypca, OJTHAKO
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U3NIaraeT UX HEJAOCTATOYHO YETKO W / WIM HE B TOJTHOM OOBeMe,
MPEIyCMOTPEHHOM  y4e€OHBIM  MaTepHalioM  JIGKIIMOHHBIX U
MPAKTUYECKUX 3aHSITUN, HE MOXKET BBIBECTM 3aKOHOMEPHOCTH U
CBSI3aTh BOEIMHO Pa3HbIE YACTH Kypca; JIOIMYCKAET OTAEIbHBIE
OIIMOKM B OTBETE W MPHU BBHIMOTHCHUH 33/IaHUHN, PEIICHUE THITOBBIX
3aJla4 MOXET BBI3BIBATH 3aTPyJHEHHUE, TP ITOM CTYACHT 00Oamaer
HEOOXOAUMBIMHM 3HAHUSIMU JIJI UX YCTpPaHEHUs MOJI PyKOBOACTBOM

Mpeno/iaBaTeis

HeynoBneTBopuTenbHO | 3HAHUA CTYACHTAa OOpPBIBOYHBI, HE TOKPBIBAIOT BCETO IPEIMETA,
(He 3a4TeHO) CKOpee 3ay4eHBbl, YEM IOHATHI U, KaK CIEICTBUE, CTYJEHT HE MOXKET
OOBSCHUTH CBA3EH B paMKax M3JI0)KEHHOI'O MaTepuaa, 1aTh TOUYHbIX
ONpPENEICHUN IOHATUM, NPOWJIEHHBIX B paMKax Kypca, JaeT
paciibiBUaThie (OPMYJIUPOBKH, HE BIIAJICET B JOJDKHOM CTENEHU
TEPMUHOJIOTHEH M TNPUEMaMM pEUICHUS THUIIOBBIX 3a]a4; OLICHKA
«HEYJOBJICTBOPUTEIILHO», KAaK IIPaBUJIO, CTaBUTCA CTYACHTAM,
KOTOpBbIE HE MOTYT MPOAOKUTH OOy4YeHHE WM HPUCTYNUTh K
po(eCCUOHATIBHON JAeATeNbHOCTH N0 oKOHuaHuu Komnemxa 0e3

JOITOJIHUTCIIbHBIX 3aHATHM 10 COOTBGTCTBYIOHIeﬁ JUCLHMITIIINHE

4.1.4. OneHouHble cpeacrea mo AUCHUIUVIMHE IMPEACTABJCHBI B paMKax ®oHpa
OLHCHOYHBIX CPEACTB, ABJJIAIOIICIOCa NMPUJIOKEHUEM K HacToOsIIel paﬁoqeﬁ nmporpamme.

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

JUIs OCYIIECTBIIEHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU U IPOMEKYTOUHON
aTTeCcTallly YKa3aHHbBIX 00y4aroUIXcs CO3/1at0TCs (POH/IbI OLIEHOYHBIX CPENICTB, aalTHPOBAaHHbIE
JUISL MHBAJIU/IOB U JIMI C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/J0POBBS M MO3BOJISIOIINE OLIEHUTH
JOCTHKEHUE MMU 3allJIaHUPOBAaHHBIX B OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMe pe3ylbTaToB
o0OydeHHss U YpOBEHb C(HOPMHUPOBAHHOCTU BCEX pPE3yJAbTAaTOB OOYYEHMsI, 3asBICHHBIX B
00pa3oBaTeNIbHOI MporpamMmme.

Takue oLleHOUHBIE CPECTBA CO3JAOTCA IO MEPE HEOOXOIUMOCTH € YYETOM pa3IMYHbIX
Ho3onorui. [Ipym mpoBeneHMH TEKyIleW M MPOMEXYTOYHOM aTTeCTallMy Il YKa3aHHBIX JIWI]
IPEyCMOTPEHO BKJIIOUEHUE B YUEOHBII MPOLECC PA3IUYHBIX TOCPEIHUKOB, BKIIOYasi ThIOTOPOB
Y YIIOJHOMOYEHHBIX I10 JiejlaM WHBaIuA0B. PopMa MpoBeIeHUs TeKYIIEeH aTTecTalluu AJs JIUL] C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0pPOBbSi M HHBAJIUAOB YCTAHABIUBAETCS C YYETOM
WHAUBUAYaAJIbHBIX MCUX0(PU3NUECKHX 0cOOeHHOCTEN (YCTHO, MUCbMEHHO Ha Oymare, MUCbMEHHO
Ha KOMIIblOTepe, B ¢opMe TecTupoBaHus M T.M.). [Ipy HEOOXOIUMOCTH TaKUM CTyJIEHTaM
o0ecreunBaroOTCsl COOTBETCTBYIOIINE YCIOBUS MPOBEICHUS 3aHATUN U aTTECTallui, B TOM YHCIIE
IPEOCTABIISAETCS JOMOJHUTEIBHOE BPEMs JUIsl TIOATOTOBKH OTBETA HA 3a4€Te MM HK3aMEHeE.
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