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COJEPKAHUE

OBILIASI XAPAKTEPMCTUKA PABOYEN ITPOI'PAMMBI YYEBHOM JUCLATIIVHBI
CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIIUIIINHBI
YCJIOBUS PEAJTIU3ALIMN YUYEBHOM JUCLIUITINHBI

KOHTPOJIb 1 OLIEHKA PE3VJIPTATOB OCBOEHUS YUYEFHOU JIUCILIUTIAHBI



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

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

Hucrumuaa (kype) C0OO0O.01.04 Marematnka BXOJUT B COCTaB JTUCHUILIAH (KYypCOB)
00111e00pa30BaTEIPHOrO Y4eOHOT0 UKIIA (B paMKax MOJYYSHHUS CPETHET0 00IIero oOpa3oBaHus)
B IIpefenax OCHOBHOW mIpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMMsbl, pa3pabOTaHHON B
cootBercTBUU ¢ DenepaibHbIM TOCYJApCTBEHHBIM 00pa3oBaTeNIbHBIM  CTaHIAPTOM  I10
CIIENUATILHOCTH cpeaHero mpodeccuonanbHoro obpaszoBanus 40.02.04 FOpucnpyneHuus u
@enepalibHBIM ~ TOCYJIAPCTBEHHBIM ~ 00pa30BaTENIbHBIM ~ CTaHAAPTOM  CPEAHEro  OOILero
o0OpazoBaHwUs.

YpoBeHb OCBOCHUS JUCHMILTUHBI (Kypca): yrIyOJIeHHBbIH

1.2. Henu U miaHupyemblie pe3y/ibTaThl OCBOCHHS Y4eOHOM JUCHHUILIMHBI (Kypca),
OpHeHTalus HA OyayIyH nNpodecCHOHAIBHYIO 1eATeJIbHOCTD:

[MpuoputeTHpIMH 1ensiMH  OOy4YeHUsT MaTeMaTWKe Ha YIIyOJIEHHOM YpOBHE MpPOJOJDKAIOT
OCTaBaThCA:

(hopMUpOBaHUE IEHTPATLHBIX MAaTEMAaTHYECKUX TMOHATUH (YMCIIO, BEIMYHHA, T€OMETpUYECKas
¢urypa, TepeMeHHas, BEPOATHOCTh, (YHKIUSA, TPOW3BOMHAS, WHTETPai), OOECIICUNBAIOIINX
HPEeMCTBEHHOCTh M TIEPCIIEKTUBHOCTH MaTEMAaTHIECKOTO 00pa30BaHusI 00YJaIOIINXCS;

noJiBeicHUe 00ydaroluxcss Ha JOCTYHNHOM [UIi HHX YPOBHE K OCO3HAaHHMIO B3aWMOCBSI3U
MAaTCMAaTHUKU U OKPYXKaromero Mupa, IOHMMaHUuI0 MaTEMAaTUKH KaK 4YaCTU 06111617[ KYJbTYpPhI HEJIOBCUCCTBA,

pa3BHTHE WHTEIUICKTYyalbHBIX M TBOPYECKHX CIOCOOHOCTEH 0Oyd4arommxcsi, ITO3HAaBaTEIbHOU
aKTHBHOCTH, UCCIIEJOBATEIECKIUX YMEHHI, KPUTUYHOCTH MBIIIJICHUS, HHTEpPeca K N3YYCHHIO MaTeMaTHKH;

(bopmupoBanue GYHKIIMOHATLHON MaTeMaTHYeCKOU IPaMOTHOCTH: pacro3HaBaTh
MAaTEMATUYCCKHUEC aCIICKThI B pC€aJIbHBIX JKU3HCHHBIX CUTyallusaX MW TIPU HIYUYCHHUU APYTHUX
y4eOHBIX TPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OPMYIHMPOBATh MX Ha SI3BIKE
MaTeMaTHKH U CO31aBaTh MaTeMaTHYECKHE MOJICIH, TPUMEHSTh OCBOCHHBII MaTEMaTHUECKHH armapar Jist

peUICHUA TPAKTUKO-OPUCHTHUPOBAHHBIX 3a/1a4, MHTCPIPETUPOBATE U OLICHUBATH MTOJTYYCHHBIC PE3YJILTAThI.

1.2.1. B pe3ynpTaTe OCBOEHHsS Yy4eOHOH NHUCHUIUIMHBI (Kypca) 0O0y4aroIiuecs TOJIKHBI
OBJIAJIETh CIAEAYIOUIMMH JIUYHOCTHBIMM Pe3yJabTaTAMM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOU

IIPOrPaMMBIL:

B pesynbTate u3yueHuns- MaTeMaTHKHU Ha yPOBHE CPEAHET0 00I11ero 00pa3oBaHus y 00y4aromerocs
OyzayT c(hOpMHPOBaHBI CIIEAYIOIINE TMYHOCTHBIE PE3YIbTaThI:

1) rpaxmaHCKOro BOCHUTAHUSL:

c(OPMHUPOBAHHOCTh TPAKAAHCKOW MO3HMIUKM O00yYaroIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUHCKOT0 OO0IIecTBa, MPEACTaBIEHHE O MaTeMaTHYeCKWX OCHOBaX (PyHKIMOHMPOBAHUS
Pa3INYHBIX CTPYKTYP, SABICHUH, IPOLELyp IPaXXJaHCKOT0 00IeCTBa (BEIOOPHI, OIIPOCH U APYTOe), YMEHHE
B3aUMO/JIEHCTBOBATh C COUUAILHBIMA MHCTUTYTaMU B COOTBETCTBUH C MX QYHKIHMSIMHU U Ha3HAYCHHUEM;

2) NaTpUOTHYECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTh POCCUHCKOW TPaKAAHCKOW WICHTHYHOCTH, YBKEHHUS K TMPONLIIOMY U
HACTOALIEMY pPOCCHUICKOW MaTeMaTHKH, LEHHOCTHOE OTHOUIEHHE K JOCTHKEHHSIM POCCHHCKHX



MAaTE€MaTUKOB M POCCHMCKOM MAaTeMaTHMYECKOW WIKOJIbI, MCIOJb30BAHUE ITUX INOCTHKEHHHA B JIPYrUX
HayKaX, TEXHOJOTHX, Cepax SKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOTO BOCITUTAHMS:

OCO3HaHWE IYXOBHBIX IIEHHOCTEH DPOCCHICKOTO Hapoja, chOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUs, ITUYECKOr0 TMOBEICHHUS, CBSI3aHHOTO C MPAKTUYECKUM NPHUMEHEHHEM IOCTHXKEHUI HAyKU U
JISATEIIbHOCTBIO YYEHOT0, 0CO3HAHUE JIMYHOTO BKIJIAJIa B IIOCTPOCHHUE YCTOMYUBOTO Oy TyIIETO;

4) 3CTETUYECKOTO BOCTIMTAHUS:

3CTETUYECKOE OTHOLICHHE K MHPY, BKIIOYAs SCTETHUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, PEIICHUH, PACCyKISHHH, BOCIPHUMYNBOCTD K MaTEMAaTHUECKUM aCIIEKTaM Pa3IHIHBIX
BUJIOB UCKYCCTBA;

5) (¢u3HYECKOr0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHUS NPUMEHSITh MaTeMaTHUYECKHEe 3HAHWS B HMHTEpecax 3I0pOBOTO U
Oe3omacHoro oOpa3a >XW3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3I0POBBIO (340pPOBOE MHUTAHHE,
cOAITaHCUPOBAHHBIN PEKUM 3aHATUH W OTHbIXa, PEryispHas (QU3UYecKas aKTHUBHOCTH), (PU3UYCCKOE
COBCPUICHCTBOBAHUC ITPU 3aHATUAX CIIOPTUBHO- O3I[Op0BI/ITeJ'II)HOI\/'I JCATCIBHOCTBIO,

6) TpPyIOBOTO BOCITUTAHHUS:

TOTOBHOCTP K TPYyIy, OCO3HaHWE IIEHHOCTH TPYyIONO0us, HHTEPEC K paszIndHbIM chepam
npodecCHOHANTBLHON AEATENLHOCTH, CBSI3aHHBIM C MATEMAaTHKOW U €€ TPUIIOKCHUSAMH, YMEHUE COBEPIIATh
OCO3HAHHBIM BBIOOp Oymymieidl mpodeccud UM pealnu30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC —ILIaHBI,
TOTOBHOCTh W CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30oBaHHUIO M CaMOOOPa30BaHUIO HA MPOTSHKCHHUU
BCEH U3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PELICHHHM IMPAKTUYECKUX 33Ja4 MaTEMaTH4ECKOU
HaIpaBJICHHOCTH;

7) SKOJOTUYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH HKOJIOTUIECKON KYJIBTYPhI, TOHUMAHHE BIUSHUS CONMATBHO- SKOHOMHYECKUX
MIPOIIECCOB HAa COCTOSIHME TIPUPOAHOH W COIMAIBHOW CpeIbl, OCO3HAHWE TJI00ATBFHOIO XapakTepa
OKOJIOTHYECKUX Hp06ﬂeM, OpHUCHTAalKMA Ha MPUMCHCHUC MATEMATUYCCKUX 3HAHUN AJid pCUICHHA 3a1a4 B
00J1aCTH OKPYIKAIOIICH Cpellbl, IITAHUPOBAHUE MOCTYIKOB M OLICHKA MX BO3MOXKHBIX TOCIEICTBHH IJIs
OKpY>KaloIllel Cpepl;

8) IIEHHOCTH HAyYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAyKM M OOIIECTBEHHOW INPAKTUKH, MMOHMMAaHUE MAaTEMAaTHUYECKOW HAayKHd Kak c(hepbl UeIOBEUYECKOMH
JIEATEIBHOCTH, ATANOB €€ pPa3BUTUS U 3HAUUMOCTH IJIsl Pa3BUTUSL LIUBWIM3ALUHU, OBJIAJACHHUE SI3BIKOM
MaTe€MaTUKH U MaTEMaTUYECKON KyJIbTypoll Kak CpelICTBOM IIO3HAHUS MUpPA, TOTOBHOCTh OCYIIECTBIIATH
IMMPOCKTHYIO U UCCIIEA0BATCIILCKYIO ACATCIIbHOCTD HHANBUAYAJIbHO U B I'PYIIIC.

1.2.2. B pe3ynpTaTe OCBOEHHS Y4eOHOH NUCHUIUIMHBI (Kypca) oOydaromuecs TOJIKHBI
OBJIAJIETh  CICAYIOUIMMH  MeTANpeIMEeTHBIMU _ Pe3yJbTATAMH  OCBOEHUS  OCHOBHOM

00pa3zoBaTenbHON MPOTrPaMMBl, B T.4.:

Pecynamusnvie ynusepcanvuvie yuebHvle oeticmeusi:

Y oOyuaromerocss OyayT chOpMHpPOBAaHBI YMEHHS CaMOOpPTaHU3AIMM KaK dYacTh
PETYISTHBHBIX YHUBEPCAIHHBIX YUEOHBIX JTCHCTBHIA:

COCTaBJIATh IUJIaH, aJIFOPUTM pELIEHUs 3a/ladyd, BbIOMpaTh CHOCOO peuieHus ¢ y4€ToM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PEUICHHUH ¢ y4€TOM HOBOM HH(DOpMaLIHHL.

VY oOyuatomerocst 6yayT chopMHUpOBaHBl YMEHHUS CAMOKOHTPOJIS KaK YaCTh PETYIISITUBHBIX
YHHUBEpPCAIbHBIX Y4EOHBIX JEHCTBHI:



BJIa/IETh HABbIKaMU MO3HABATENbHOM pe(IeKCUU KaKk OCO3HAHMS COBEPILIAEMBIX ACHCTBUIMA
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaToOB, BIAAETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3aauu;

MpeIBUJIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh IPU PEUICHUM 3aJa4yd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JNaHHBIX, HAIJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa €U M YCIOBUSAM, OOBSACHATH NPUUYHHBI
JOCTHKEHUS WM HEIOCTHIKEHUS PEe3yIbTaTOB JESATEIbHOCTH, HAXOAUTh OMIUOKY, TaBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY.

VY olyuaromierocst OyayT copMUpOBaHbl YMEHUSI COBMECTHOM J1eATEIbHOCTH:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBAa KOMAaHIHOW M UHIUBUAYAIbHON pabOThI MpU
pelieHnr y4eOHbIX 3a/ay, MPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpraHMU3aII0 COBMECTHOM paboThl, paclpeiesiarTh BUABI padoT, TOrOBapUBaThCs, OOCYKIATh
MPOLIECC U PE3YNIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBLIX popmax paboThl (00CYyxkaeHHs, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBI» ¥ HHBIE), BBIIIOJHSITH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMU
YJIeHAaMH KOMaH/[Ibl, OLIEHWBAaTh Ka4yeCTBO CBOETO BKJIaJa B OOLIUN MPOAYKT MO KPUTEPUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

Ilo3nasamenvHule yHugepcaivhvie yueOHvle Oelticmeus.

VY obOyuvaromerocs OynyT choOpMUPOBaHBI CIIEAyIOIIe 0a30BhIe JTOTHUECKHE NEHCTBHS KaK 4acTh
M03HABATEIBHBIX YHUBEPCATBHBIX yUEOHBIX JCHCTBUIA:

BBIABIIATE U XapaKTCPHU30BATh CYHICCTBCHHBLIC IMPU3HAKKU MATCMATUYCCKUX O6'I)GKTOB, HOHHTHﬁ,
OTHOIICHUH MKy MOHITHAMH, (HOPMYIUPOBATH ONPEIEICHHUS IOHATHIA, YCTAHABIMBATh CYIICCTBEHHBIN
MPHU3HAK KIACCH(UKAIIMH, OCHOBAHHUS 1JIs 0OOOIICHUS M CPAaBHEHHsI, KDUTEPHHU IIPOBOJINMOrO aHAJIH3a;

BOCIIPHHUMATH, (HOPMYJIMPOBaTh M TNPeoOpa3oBBIBAThH  CYKACHUS: YTBEPAHUTENbHBIE U
OTpULATECIbHBIC, CAMHUYHBIC, YACTHBIC U O6H_[I/Ie, YCJIOBHBIC,

BBISIBJISAITH MaTEeMaTHIECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U POTUBOPEYHsI B (paKTaX, JaHHBIX,
HaOJIOICHUSIX ¥ YTBEPXKICHHSX, MpeIiararb KPUTEPHH Ui BBISBICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYMIA;

AcjaTb BbBIBOJAbI C HUCHOJIB30BAHUEM 3aKOHOB JIOTUMKH, JACAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUCHHI, yMO3aKITIOUCHHUI 110 aHATIOTHHL

[POBOJMTH CAMOCTOSITENIBHO JIOKA3aTEIbCTBA MAaTEeMAaTHYECKUX YTBEP:KACHUN (IPSIMBIE U OT
MPOTHBHOTO), BBICTPaWBaTh apryMEHTAIMIO, MPHBOJUTH TNPUMEPHl U KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXJICHUS U BHIBOJIBI;

BBIOMpATh CrOCOG peleHust y4eOHOW 3a1aun (CPaBHUBATh HECKOIBKO BAPHAHTOB PEIIECHHS,
BBIOMPATh HAHOOJIEe TTOIXO/SIIN C YIETOM CAMOCTOSTEIIBHO BBIICICHHBIX KPHTEPHUEB).

V obyuaromierocst 0yayT cOpMHPOBaHBI Clieyromne 6a30BbIe HCCISI0BATEILCKIE SHCTBUS KaK
YacTh [MO3HABATENFHBIX YHUBEPCAIHHBIX YUSOHBIX NEHCTBUM:

UCIIONB30BaTh BOMPOCH KaK HCCIIEA0BATEIbCKUIA HMHCTPYMEHT MO3HAHUs, (OPMYIHPOBATH
BOMNPOCHI, (PHKCUPYIOLIHE MPOTUBOPEUHE, MPOOJIEMy, YCTaHABIMBATh HCKOMOE M JIaHHOE, (POPMHPOBATH
TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITEIIBHO CIIAHMPOBAHHBINA 3KCIIEPUMEHT, MCCIIEA0BAHKE 110 YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBICHUS, IMPOIECCA, BBIABICHUIO 3aBHCHMOCTEH MEXIY
00BeKTaMu, SIBICHUSIMH, TIPOLIECCAMHU;



CaMOCTOSITEIbHO (POPMYITUPOBATE OO0OOIIEHUSI ¥ BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO
HAOJFOICHHSI, HWCCICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh TOJNYYEHHBIX pE3yJbTaTOB, BBLIBOAOB U
00001IEeHMI;

MPOTHO3WPOBATh BO3MOXKHOE PAa3BHTHE MPOIEcca, a TAKXKE BBLIBHTATh MPEANOJIOKEHHS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

VY oOyuaromerocss OyayT cpopMHUpOBaHB yMEHHs paboTarh ¢ MHQOpManuel Kak 4acThb
MO3HABATEILHBIX YHUBEPCATBHBIX YUCOHBIX JICHCTBHUIA:

BBISIBIISITH Ie(OUIIUTHI HTHQOPMAIINH, TaHHBIX, HEOOXOUMBIX JUIS OTBETA Ha BOMIPOC U JJIsl PEIICHUS
3aJ1a4u;

BBIOMPATH HHOOPMAIIHIO U3 UCTOUHUKOB PA3IMIHBIX THITOB, AHATU3UPOBATH, CHCTEMATH3UPOBATh
M MHTEPIPETHPOBATH HMHPOPMAIIHIO PA3THYHBIX BUIOB U (OPM MPEACTABICHHUS,;

CTPYKTYpUpOBaTh HH(GOPMAIINIO, MPEICTABIATh €€ B pa3IMYHbIX (opMax, HILTIOCTPUPOBATH
rpaduIecKy;

OLICHUBATh HAJAEKHOCTh HH()OPMALIUH TI0 CAMOCTOSITEIILHO CHOPMYITHUPOBAHHBIM KPHUTEPHUSIM.

Kommynuxamusnule ynugepcanvhvie yuedHvie 0elicmeusi:

Y oOyuaromierocst OyayT cpopMHpOBaHBI yMEHHUsS OOIICHHS KaK 4YacTh KOMMYHHKATHBHBIX
YHHUBEPCAITBHBIX yUeOHBIX JEHCTBUML:

BOCIIPHHUMATD ¥ ()OPMYJIUPOBATH CYXKICHHUS B COOTBETCTBUH C YCIOBHIMHU U IICISIMH OOIICHHS,
SICHO, TOYHO, I'PaMOTHO BBIPpAXATb CBOIO TOYKY 3pCHHUA B YCTHBIX W NHUCBMCHHBIX TEKCTaxX, AdaBaTb
IMMOACHCHUA 110 X0y pCUICHHUA 3aja4i, KOMMCHTUPOBATDH HOHy‘ICHHBII\/'I PE3YyIbTAT;

B X0Ji¢ 00CYKJICHHS 3a/1aBaTh BOMPOCHI IO CYNIECTBY 00CYXIaeMOi TeMbl, MPOOIEMBI, periaeMon
3a]aud, BBICKAa3bIBaTh WJICH, HAIICJICHHbIC HA TIOWUCK PEIICHUS, COIMOCTABIATh CBOU CYXKICHHS C
CYXIEHUSIMU IPYTHX YYaCTHUKOB JHAJIOra, OOHAPYKUBATh Pa3IMuUe U CXOACTBO MO3UIIUH, B KOPPEKTHOH
(dhopMe popMyTHUPOBATH Pa3HOTIIACHS, CBOU BO3PAIKEHIS,

MPEACTaBISITh  Pe3yJbTaThl PEIICHHs 3aJaud, OJKCICPUMEHTA, WCCICAOBAHUSA, MPOCKTA,
CaMOCTOSITETIHHO BBIOMPATh (OPMAT BBICTYIUICHHS C Y4YETOM 3alad NPE3CHTAUH U OCOOCHHOCTEH
ayJUTOPHUH.

1.2.3. B pe3ynpTaTe OCBOEHHS Y4eOHOH NUCHUIUIMHBI (Kypca) oOydaromuecs TOJIKHBI
OBJIQ/ICTh CIENYIOIIMMHI NPeIMEeTHBbIMH pPe3yJbTaTaMU OCBOCHHUS OCHOBHOH 00pa30BaTEbHON

[IPOTrPaMMBI:

[IpenmerHble pe3yabTaThl OCBOCHUS (enepalbHOl paboyeld mporpaMMbl MO MaTeMaTHKe
MIPEJICTABJICHHI IO TOJ]aM 00yUeHUs B paMKaX OTNIENbHBIX yU4eOHBIX KYPCOB B COOTBETCTBYIOIIUX pa3ienax
HACTOSAIIEH ITPOrPaMMBI.

K xoniy o0y4enus B 1 moiyroanu o0ydaroImuiicst HOXyduT CIEAYIONINE TPeIMETHBIC PE3yIbTaThI
M0 OTACIbHBIM TeMaM (ejepanbHOl pabouell mporpamMmbl yueOHOrO Kypca «Aazedpa u Hauana
MamemMamuiecKozo aHaIu3a):

Uwicna v BEIYHACIICHHUS:

CBOOOJIHO OMEPUPOBATh MOHATHSAMH: PALMOHAILHOE YUCIIO, OECKOHEUHAS IEPHOIMUECKast Ipo0b,
MPOLEHTHI, MUPPAMOHATBHOE YHCIIO, MHOXKECTBAa PAIlMOHAIBHBIX W JEHCTBUTENBHBIX YHUCEN, MOIYJb
JIEUCTBUTETBHOTO YHCTIA;

MIPUMEHSATH IPOOU U TIPOIICHTHI JIs PEIICHHs MPUKIIAIHBIX 3a]1a4 U3 PA3IUYHBIX OTpaciei 3HaHUH
Y peajbHOM KU3HU;

MIPUMEHATH MPUOIMKEHHBIE BEIYHCICHNA, TPABIJIA OKPYTIICHHS, IPUKUAKY U OIEHKY pe3yibTaTa
BBIYMCJICHHIA;

CBOOOJIHO ONEPHUPOBATH MOHITUEM: CTEIICHb C IIeJIbIM II0Ka3aTesIeM, UCIIOIb30BaTh MOAXOISIIYIO

(i)OpMy 3altucu JICI\/’ICTBI/ITGIII)HBIX YUCCIT IJIA pCUICHUA MPAaKTUYCCKUX 3adad U MPEACTAaBJICHUA JaHHBIX,



CBOOOJIHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaJIbHOW CTEIICHHU;

CBOOOJHO ONEpPHPOBaTh MOHSATHEM: CTENECHb C palUOHAJIBHBIM IIOKa3aTesleM; CBOOOIHO
OTIEepUPOBATH MOHATUAMH: JIOTapU(M YUCIIa, JECATUIHBIC 1 HATYPaIbHbIC JIOrapu(MbL;

CBOOOJHO ONEPUPOBATH OHATHSIMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC YHCIOBOIO apryMEHTa;

OIIEPUPOBATH MOHATHAMHU: apKCUHYC, APKKOCHHYC U apKTaHI€HCUUCIIOBOTO apryMEHTa.

VYpaBHEHHS U HEPAaBEHCTBA!

CBOOOJHO ONEPUPOBATH MOHITUSMH: TOXAECTBO, YpaBHEHHE, HEPAaBEHCTBO, PaBHOCHIIBHBIC
YPaBHEHHUS U ypaBHEHUS-CIEICTBYSL, PABHOCHWIbHBIE HEPABEHCTBA;

MIPUMEHSTh Pa3IMYHbIC METOBI PEIICHHUS PALMOHAIBHBIX U IPOOHO-PAMOHAIBHBIX ypaBHEHUII,
NPUMEHSTh METOJl HHTEPBAJIOB JUIsl PELICHUSI HEPABECHCTB;

CBOOOJIHO OIEpUPOBATh MOHATHSIMU: MHOTOWICH OT OJHOW MEPEeMEHHOM, MHOTOUJICH C LEIbIMU
Ko3(ppurmenTaMy, KOpHM MHOI'OWICHA, IPUMEHAThH JI€JIEHHE MHOI'OWICHa Ha MHOTOWIEH C OCTaTKOM,
teopemy besy u Teopemy Buera i perienus 3aaad;

CBOOOJHO OMNEpUPOBATh MOHSATHAMHU: CHCTEMa JIMHEHHBIX YpaBHEHH, MAaTpHLA, ONpPEACIUTENb
MaTpUIbl 2 X 2 M €ro TeOMETPHYECKHH CMBICI, WCIONB30BaTh CBOWCTBA OMpelNeNuTens 2 X 2 i
BBIYUCIICHUS €T0 3HAYCHMs, NMPUMEHATh ONPENCIUTENH IJIs PEIICHUS CUCTEMbl JMHEHHBIX YpaBHEHH,
MOJENIUPOBAaTh peajbHble CHUTYyallMd C IIOMOIIBIO CHCTEMbl JIMHEHHBIX YpaBHEHUH, HCCIEI0BATh
MIOCTPOCHHBIE MOJIEITU C TIOMOIIBIO MAaTPHUI] ¥ ONIPEACTIUTENEH, HHTEPIPETUPOBATH IOTYUYECHHBIH pe3ynbTar;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHSAMU JJIs MPeoOpa30BaHus BRIPAKEHUH;

BBINOJIHATh NMPE0OpPa30BaHUsI YUCIOBBIX BBIPRKEHUM, COAEPKALINX CTENEHH C PaldOHATbHBIM
MIOKa3aTeNeM;

WCTIONB30BaTh CBOMCTBA JIOrapu(MOB I IpeoOpa3oBaHus IOTapu(PMHUUECKIX BRIPAKEHUI,

CBOOOJHO OMNEpUPOBATh TMOHATHUSAMH: HPpAlMOHATbHBIE, TIOKa3aTeIbHBIC U JIOTapUPMHYECKHE
YpaBHEHUS, HAXOIUTh MX PEIICHHUS C IOMOLIbIO PABHOCHIIBHBIX MEPEXOI0B MIIM OCYIIECTBIISIS IPOBEPKY
KOpHEH;

MPUMEHSTh OCHOBHEIC TPUTOHOMETPUYECKUE (bopMyIbl JUIst npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHH;

CBOOOJHO OTIEPUPOBATH MOHSATHEM: TPUTOHOMETPHUUECKOE YPaBHEHHE, IPUMEHITH HEO0X0AUMbIE
(bopMyIIBI IS pelIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHHH;

MOJICJINPOBATh PEATbHBIC CUTYAINH Ha S3bIKE anreOphl, COCTABISTH BBIPAXKEHNS,

yYpaBHEHHUS, HEPAaBEHCTBA [0 YCIOBUIO 3aJaud, WCCIEA0BaTh MOCTPOCHHBIE MOJETH C
MCIIOJIb30BaHMEM arlapaTa ajireOpsl.

OyHKIMK U TpaduKu:

CBOOOJIHO ONEPUPOBAThH MOHATHIMHU: (HYHKITHS, CIIOCOOBI 3a/iaHusl (PYHKIIUM, B3aUMHO OOpaTHBIC
GyHKIUY, KOMMO3WNUs QYHKIUHA, Tpaduk (YHKIWHW, BBHIIOTHATH DIEMEHTapHBIE MPeoOpa3oBaHUs
rpadukoB QyHKIHIA;

CBOOOJHO ONEPHPOBATh MOHATHAMU: 00JACTh ONpeNesIeHHs] 1 MHOKECTBO 3HaYeHHH (DyHKIHH,
HYJHM (QYHKIIMH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA;

CBOOOJTHO ONICPUPOBATH MOHATHSIMU: YETHBIE W HEUETHBIE (DPYHKIHMH, MEPHOANYECKUE (QYHKIUH,
MPOMEXYTKHA MOHOTOHHOCTH ()YHKLIMH, MAKCUMYMBI 1 MUHUMYMBI (DYHKIIH, HAUOOJIbIIIeE U HAUMEHBIIIee
3HaYeHue PyHKIMN Ha TPOMEXKYTKE;

CBOOOJTHO ONIEPUPOBATH OHATHSIMU: CTETICHHAsI QYHKIIMS ¢ HATYpPAILHBIM U IIEJIBIM TTOKa3aTeleM,
rpa UK cTerneHHOW (GYHKIIMU C HATYPaJbHBIM U IIENbIM ITOKa3aTelieM, TpapiK KOPHS N-OW CTENEeHH Kak
¢GbyHKIMM OOpaTHOM CTENEHH C HaTypalbHBIM IOKa3aTeIeM;

OIIEpPHUPOBATh MOHATUAMM: JHUHEHHAsA, KBaApaTHYHAs U APOOHO-TMHEHHAs (DYHKIMHU, BBIIOIHATH
2JIEMEHTapHOE UCCIIEIOBAHUE U TIOCTPOCHUE UX TPa(HKOB;



CBOOOJIHO OIEPHPOBATDH MOHATUAMU: [TOKA3aTeNNbHAs U JorapupMudeckas pyHKINH, UX CBOMCTBA
U TpaduKu, UCIIOL30BaTh MX TPapUKH JIJIs PEIICHUS YPaBHCHHUIA;

CBOOOJIHO ONEPUPOBATH MOHATUSMHU: TPUTOHOMETPHUYECKAs OKPYXKHOCTh, OIPEACICHHE
TPUTOHOMETPUIECKHUX (PYHKIIMHA YHCIIOBOTO apTyMEHTa;

WCTONB30BaTh Tpadmkn (QyHKIWH [N WCCIeNOBaHWS —TPOIECCOB M 3aBHCHMOCTEH MpH
pEIICHUY 3a/1a4 U3 JPYTUX YICOHBIX MPEAMETOB U pealbHOMN KU3HHU, BBIPAKATh POPMYIaMH 3aBHCUMOCTH
MEXy BEeTUIMHAMUY;

Hagana MmaTeMaTu4ecKoro aHaiamza:

CBOOOJTHO OIEPUPOBATH IOHATHSAMH: apu(DMETHUECKass ¥ TEeOMETPHUYECKas IIPOTPECcCHs,
OCCKOHEYHO yOBIBAOINAsI TEOMETPUYECKAsl POTPECCHsl, TMHEHHBIN M SKCIIOHCHIIMAIBHEIN pocT, (hopMmyia
CJIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE;

HCTOJIb30BaTh MPOTPECCUU I PEUIEHUS pealibHbIX 3aJlayu MPUKIIAIHOIO XapaKkTepa;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMU: MOCJIEJOBATEIIFHOCTD, CIIOCOOBI 3aJ]aHUs
MOCJIETIOBATEIBHOCTEH, MOHOTOHHBIE M OrPAaHMYCHHBIC IOCJIEIOBATEIHHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MATEMAaTHYCCKOIO aHAJIN3a KaK aHaIn3a OCCKOHEYHO MaJIbIX;

CBOOOJ/IHO OTIEpUPOBATh OHATUSAMHU:  HENpPEphIBHBIE (YHKIIMH, TOYKH pa3pbiBa rpadmuka
(YHKIMH, aCUMIITOTHI TpaduKa (QyHKIIHH;

CBOOOJIHO OIEPUPOBATH MOHATHEM: (DYHKIIMS, HENPEPhIBHAs HA OTPE3KE, MPUMEHSATH CBOMCTBA
HENPEPBIBHBIX (D)YHKIIWMIH JUI PEIICHU 3a/1a4;

CBOOO/IHO OTIEpUPOBATh MOHITHAMU: TIepBas M BTOpasi MPOW3BOIHBIC (YHKIIMU, KacaTelabHas K
rpaduky GyHKIHH;

BBIYUCIISATH IPOU3BOIHBIC CYMMBI, IIPOU3BEICHHUS, YaCTHOTO M KOMITO3UIIMH JABYX (YHKIIUMN, 3HATh
MIPOU3BOIHBIC 3JICMCHTAPHBIX (DYHKITHU;

WCIIONIF30BaTh TEOMETPHUECKUHN 1 (PU3MUECKUI CMBICI IPOU3BOIHOM [Tl pelIeHus 3a1a4.

MHoecTBa U JIOTHKa:

CBOOOJIHO OTIEPUPOBATH TOHATUSIMH: MHOKECTBO, OTICpaIlK HaJl MHOXKECTBAMU;

HCIIONIh30BaTh TEOPETUKO-MHOXKECTBCHHBIN ammapaT Ijs OMHCAHHUS pPEalbHBIX MPOIECCOB H
SIBIICHUH, TIPH PEIICHUH 33/1a4 U3 JPYTUX YYEOHBIX PEAMETOB;

CBOOOJ/IHO OTIEpUPOBATh MOHATUSAMU: ONpEJeNIeHHe, TeopeMa, ypaBHEHUe- CIEACTBHE, CBOHCTBO
MaTeMaTU4IeCKOTO O0BEKTA, TOKA3aTEIhCTBO, PABHOCHILHEIE YPaBHEHHUS U HEPABCHCTRA.

K koHIly 00y4eHHs BO 2-M MOJYrOAMHM OOYYAIOIIMHACS TMOJYYHT CICIYIOIIUE MPEIMETHBIC
pe3ynbTaThl MO OTIENBHBIM TeMaM QenepalibHONi pabodeil mporpaMMbl yueOHOTo Kypca «Anrebpa u
HadJaia MaTeMaTHYCCKOTO aHAIN3a:

Yucia 1 BBIYUCIICHUS:

CBOOOJIHO ONEPUPOBATh MOHATHAMM: HATypajbHOE M ILIEJI0€ YMCIIO0, MHOXKECTBA HATYPAJIbHBIX U
LEJIbIX YUCEIN, UCIOIb30BaTh NMpU3HAKU AenuMocTd Henbix unced, HOJ n HOK HaTypanbHBIX uncen Ais
pelieHus 3a1a4, IpUMEHITh alroput™ EBkinna;

CBOOOJIHO OIEPUPOBATh IMOHATHEM OCTaTKa IO MOJYJIIO, 3alKUChIBAaTh HATypallbHbIC YHUCIIA B
Pa3TUYHBIX TTO3UITMOHHBIX CHCTEMAaX CUHCIICHUS;

CBOOOJ/IHO OTEPUPOBATh MOHATUSMH: KOMILIEKCHOE YHCIO U MHOMXECTBO KOMIUIEKCHBIX YHCEN,
MPEJICTABJIATh KOMIUICKCHBIE YHUCIIAa B alreOpanveckodl W TPUTOHOMETPUYECKOW (opMe, BBIIOIHATH
aprudMeTHYeCKUE ONepaIlii ¢ HUMH U H300pa)kaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA!

CBOOOJ/IHO OIEPHPOBATh TMOHATHSIMH: HPPALMOHAIBHBIC, MOKa3aTelbHbICE U JIOTapu(MUYCCKHE
HEPaBEHCTBA, HAXOJUTh UX PEIICHUS C TOMOIIbIO PABHOCUIIBHBIX EPEXO0JIOB;

OCYIIIECTBJISTh OTOOpP KOpPHEW MNpH pPEIIeHWHd TPUTOHOMETPUYECKOIO YpaBHEHHUS; CBOOOIHO

OIIE€pHUPOBATH MMOHATUEM TPUT'OHOMETPUUCCKOEC HEPABCHCTBO, IIPUMCHATH



HeoOxoanMbIe (OPMYJIBI IS PEIICHUS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OMNEpHPOBaTh MOHITHUSAMH: CHCTEMa M COBOKYHNHOCTH YPaBHEHMH M HEPaBEHCTB,
PaBHOCHJIbHBIE CHUCTEMBI W CHCTEMBI-CICJCTBHS, HAaXOAHWTh PEILICHUS CUCTEMBl W COBOKYMHOCTEH
panroOHaNIbHBIX, HPPALIMOHAIBHBIX, [I0Ka3aTeNbHBIX U JIOTapu(MHUUECKUX YPABHEHUH 1 HEPABEHCTB;

pemaTb ~ palMOHANbHBIE,  HMPPALMOHAIBHBIE,  IIOKa3aTelbHblC, JIOTapupMHUUECKHE U
TPUTOHOMETPUUECKUE YPAaBHEHHUS U HEPABEHCTBA, COJACPIKALINE MOIYIN U MTapaMeTpPhl;

MPUMEHSTh TpaduuecKue METOIBl U pElIeHHS YpaBHEHHH W HEpaBEHCTB, a TaKkKe 3agad C
napameTpamu;

MOJIEJINPOBAaTh peajbHble CUTYyallUd Ha S3bIKE aJIreOpbl, COCTABIATH BBIPAKEHUS, YPaBHEHHUS,
HEpaBEHCTBA U MX CHUCTEMBI M0 YCIIOBHUIO 3aJauH, HCCIEAOBATh MOCTPOSHHBIE MOJIENIN C UCTIONIb30BAaHUEM
amnmapara anreOpbl, HHTEPIPETHPOBATh MOJyYSHHBINH Pe3yJIbTar.

OyHKINUN U TpaduKu:

CTPOUTH I'paMKN KOMIIO3UINHU (PYHKIMHA C IIOMOLIBIO JIEMEHTAPHOI'O MCCIEIOBAaHUI M CBOWCTB
KOMITO3UIIMHY JABYX (YHKIIHIA;

CTPOUTH TEOMETPHUECKIE 00pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPIUHATHON TIIOCKOCTH;

CBOOOJHO ONEPHPOBATh MOHATHUAMH: TpadUKH TPUTOHOMETPUUYECKUX (YHKUUH;, HPUMEHATh
GbyHKLIUM U1 MOAETUPOBAHUS U UCCIIEJOBAaHMUs PEaIbHBIX MPOLIECCOB.

Hauana maremarnueckoro aHanusa:

WCTIONB30BaTh MPOU3BOHYIO TS CCIIEIOBaHUs (PYHKIIMH HA MOHOTOHHOCTD U KCTPEMYMBI;

HaXOIUTh HanOoJbIlIce ¥ HAMMEHbIIIee 3HaUeHUsI (PYHKLIMU HENPEPHIBHOM HA OTPE3KeE;

HCIOJIb30BaTh IPOU3BOAHYIO AJIsl HAXOXKIECHHS HAWTYUIIErO PELIeHHUS B IPUKJIAJAHBIX, B TOM YHCIIE
COLMANILHO-DKOHOMHYECKHUX, 3a/lauax, JJIsl OMpelesieHHsT CKOPOCTH U YCKOPEHHs Tpoliecca, 3aJaHHOro
(hopmyJioii nik rpaduKkoMm;

CBOOOJHO OIEPHUPOBaTh IMOHATHSMM: IEPBOOOpA3Hasi, ONpEACIEHHBIA HHTErpaj, HaxOIOWTh
nepBooOpa3HbIe AIEMEHTAPHBIX PYHKINH M BRIYHCIATH HHTETpa 1o (hopmyire HetoTona-Jleiioama;

HAXOJUTh IUIOIIA/N TUIOCKUX (PUTYp ¥ 0OBEMBI TEIT C MOMOILBIO HHTETPAIa;

WMEThb TMPEACTABICHHE O MAaTeMaTUYEeCKOM MOJCIMPOBAaHMM HA MPUMEpPE COCTAaBICHUS
nmud hepeHInanbHBIX YpaBHEHHUI;,

pemaTh TNpUKJIaAHBIE 33Aa4d, B TOM YHCJIE COLMAIBLHO-3KOHOMHYECKOT0 U (PU3NYECKOTrO
xXapakTepa, CpeACTBaMH MaTeMaTHYECKOTO aHAIN3a.

[IpenMeTHBIe pe3ybTAaTHl MO OTHENBHBEIM TeMaM ydeOHoro Kypca «leomempusnyn. K xonmy 1
MOJTYTOINSL O0YUAIOIIHIACS HAYIUTCS:

CBO6OI[HO OICpUpPOBaThL OCHOBHBIMU IIOHATHAMU CTCPECOMETPUHN TIPU PCIICHUM 3a1a4 U
IIPOBEICHUM MAaTEMATUUYECKUX PACCYKICHHN;

MIPUMEHATH aKCHOMBI CTEPEOMETPHUH U CIISICTBUS M3 HUX MPU PEUICHUN T€OMETPUICCKHX 3a/1a4;

KJIACCU(UIMPOBATh B3aUMHOE PACIIONIOKEHHE TIPAMBIX B TIPOCTPAHCTBE, IIIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEH B MPOCTPAHCTBE;

CBO6OI[HO OIEpHUPOBATH MMOHATUAMHU, CBA3AHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MCXKAY IIPSAMBIMU B
MPOCTPAHCTBE, MEXY NPAMOU U TNIOCKOCTHIO;

CBOOOJIHO OTIEPUPOBAThH OHATUSAMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

cBOOO/IHO pacTiO3HaBaTh OCHOBHBIE BHIbI MHOTOTPAHHUKOB (TIPU3Ma, MHPaMH/IA, IPSIMOYTOJIbHBIH
nmapajuieenunen, Kyo);

KJIACCU(UIMPOBATh MHOTOTPAHHUKH, BLIOMpas OCHOBaHUS I Kiaccu(puKamuy; CBOOOIHO
ONEPUPOBATH NOHITUSIMH, CBSI3aHHBIMU C CEUEHUEM MHOTOI'PAHHUKOB IJIOCKOCTBIO;

BBITIOJTHSTH TTapaJUIEbHOE, [ICHTPATBHOE K OPTOTOHAILHOE MTPOSKTHPOBaHKE (PUTYD Ha TUIOCKOCTb,

BBITIOJHATH N300pakeHns (GUTYp Ha TIOCKOCTH;
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CTPOHUTH CEYEHHS MHOTOTPAaHHUKOB Pa3TUYHBIMH METOJAMH, BBITIOJNHATH (BBIHOCHBIE) IJIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y;

BBIYUCIISTH TUIONIAAN MIOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma, THPaMUAa), FTeOMETPUIECKHUX Tell
¢ IpuMeHeHneM (HopMyIT;

CBOOO/HO OTEPHPOBATh MOHATHAMH: CHMMETPHUS B IPOCTPAHCTBE, HEHTP, OCh M IUIOCKOCTH
CUMMETPUH, LEHTP, OCh U INIOCKOCTh CHMMETPHHU (GUTYPHI;

CBOOOJHO  OMNEpUPOBATh  MOHSATHAMH, COOTBETCTBYIOIIMMH  BEKTOpaM M KOOpAMHATAM B
MIPOCTPAHCTBE;

BBITIONHATH JEHCTBHS HAJ BEKTOPAMU;

pelaTh 3a1a4M Ha 10Ka3aTeIbCTBO MATEMaTHYECKUX OTHOLICHUH U HaX0KACHUE TeOMETPUIECKUX
BEJIMYHH, TPUMEHSISI H3BECTHBIE METOABI IPY PELICHUH MaTeMaTHYECKUX 33/1a4 IOBBILICHHOTO W BBICOKOTO
YPOBHSI CITOKHOCTH;

MIPUMEHATH MPOCTEUIIHE IPOTPAMMHBIE CPEICTBA M AIIEKTPOHHO- KOMMYHHUKAITMOHHBIE CUCTEMBI
NIPY pelICHUH CTEPEOMETPHUYECCKHX 3a1a4;

W3BJICKaTh, IPEOOPa3OBbIBATh M MHTEPIPETHPOBATH  WHPOPMALUIO O MPOCTPAHCTBEHHBIX
TeOMEeTPHUYECKUX (DUTYpax, MPEACTABICHHYIO Ha YepTeKax M PUCYHKAX;

MIPUMEHSATH ITOJTyIeHHBIC 3HAHMS Ha IPAKTHKE: CPAaBHUBAThH U aHATM3UPOBATh PEeabHBIE CUTYAIUH,
NPUMEHATh U3y4YCHHBIC TOHSATHS B TPOIECCE IMOWCKA PEIICHHs MaTeMaTHYeCKH c(OpMYIHpOBaHHON
po0JIeMbl, MOICTTHPOBAThH PeabHbIC CUTYaIlUH Ha SI3BIKE TEOMETPHHU, HCCIIE0BATh TIOCTPOSHHBIE MOJIEITH
C WCIIONB30BAHHEM TE€OMETPHUYECKUX TOHATHIA W TEOpEeM, ammapara anreOphl, perarb MpakTHIECKHe
3a/1a4¥, CBA3aHHbIE C HAXOXKJIEHHUEM TeOMETPUIECKIX BEITHYHH;

UMEThb TIpe/CTaBleHHs 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPHH KaK COCTaBHOW YacTH
byHaaMeHTa Pa3BUTHUS TEXHOJIOTHH.

K koHIty 2 monyroaus 00yqaronuiicss HayqIuTcs:

CBOOOJHO ONEpUPOBATh TMOHATHAMH, CBSI3aHHBIMH C I[WIMHAPUYECKONW, KOHUYECKOH W
chepHruecKOoi MOBEPXHOCTAMHU, OOBACHATH CITIOCOOBI TIOTYYCHUS;

OIIEPUPOBATh TOHATHSMH, CBSI3AHHBIMU C TEIaMHU BPALICHUS: LWIMHIPOM, KOHycoM, cepoit u
mapom;

pacrno3HaBath Telna BpanleHus (IITHHAP, KOHYC, chepa U map) U 0ObACHATH CIIOCOOBI ITOTyIeHUS
TeJ BpalICHNUS;

KJ1accu(UIMPOBATh B3aUMHOE PACTIONOKEHHE Chephl U INIOCKOCTH;

BBIYHCIIATh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHHMKOB M TEJ BpaIlleHUs, OOBbEMBI U TUIOMIAIH
MMOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS, TEOMETPHUECKUX TN C IpUMeHeHHEeM (HOpMYIT;

CBOOOJIHO ONEPUPOBATH TMOHATHUSIMH, CBS3aHHBIMA C KOMOWHANMSAMH TeJl BpalICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B chepy M OMHCaHHBIH OKOJIO cdepsl, cdepa, BIUcaHHAS B
MHOTOTPaHHUK WJIH TEJO BpPaIeHHS,

BBIYHCIISATH COOTHOIIEHHS MEX/TY TUIOMIAISIMH MTOBEPXHOCTEH N 00hEMaMK TTOTOOHBIX TEIT;

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

W3BJIEKaTh, HMHTEPIIPETUPOBATH U NMPEOOPa30BbIBAaTh HHPOPMALIUIO GUTypax, IPEACTABICHHYIO Ha
YyepTekax 0 NPOCTPAHCTBEHHBIX TEOMETPHUECKUX M PUCYHKAX;

CBOOOJTHO OTIEpPUPOBATH TIOHITHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSTH OTIEPAINU HaJl BEKTOPAMU;

3aJaBaTh IJIOCKOCTh YPaBHEHHEM B JIEKapPTOBOM CHCTEME KOOPAMHAT;

pelmaTb reoOMEeTpUYECKUE 3a/ayd Ha BBIUMCICHHE YIJIOB MEXIY MPSIMBIMH M IUIOCKOCTSAMH,
BBIYUCIICHHE PACCTOSHUH OT TOYKH JIO IJIOCKOCTH, B IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO

MeTO/1a TIPH PEIICHUH;
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cBOOOIHO OTIEPUPOBATH TTOHATUSIMH, CBSI3aHHBIMU C JIBUKEHHEM B ITPOCTPAHCTBE, 3HATH CBOIICTBA
JIBIDKCHUI,

BBITIOJHATh M300pa)KCHUSI MHOTOTPAHHMKOM U TEJ BpAICHHS IPH MapajljIeIbHOM IEPEHOCE,
[EHTPATbHONH CHMMETPHH, 3€PKANBHON CHMMETPHH, IPU MOBOPOTE BOKPYT TMPSIMOH, MPeoOpa3oBaHUS
oI00us;

CTPOUTHh CEYCHHS MHOTOTPAHHUKOB W TEJ BpAIICHUSA: CEUYCHUS IWIMHApPA (MapaJuielibHO U
MIEPIICHNKYJISIPHO OCH), CEUYCHHUSI KOHYyca (MapajuieIbHOC OCHOBAaHHUIO M MPOXOJIAIICE Yepe3 BEpIIUHY),
CEYeHHS 1Iapa;

WCTIONB30BaTh  METOABl TOCTPOEHHUS CEYEHWi: METO[  CIIeZIOB, METOJ] BHYTPEHHETO
MIPOEKTUPOBAHHUS, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHMUS;

MIPUMEHATH TeoMeTpHUYecKre (haKThI IS PEIISHHS CTEPEOMETPHUIECKUX 3a/1ad, TPEATIOIarafoIInX
HECKOJIbKO IIIar0B PEIEeHIs], €CIIH yCIIOBHSI IPUMEHEHHUST 33/IaHbl B IBHOUM W HESIBHOU (hopme;

peuIaTh 3a/1a4u Ha JOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUH U HAXOXKICHUE TEOMETPUICCKUX
BEJIMYUH;

MIPUMEHATH MMPOTPAMMHBIE CPEACTBA M DIEKTPOHHO-KOMMYHUKAITMOHHBIE CHCTEMBI TIPU PEIIEHUN
CTEepEeOMETPHYECKUX 3a/1aY;

MNPUMCHATH IIOJTYYCHHBIC 3HaHWA Ha IPAKTUKE: CpaBHUBATH, AHAJIM3UPOBATL W OLCHUBATDH
pCaJIbHBIC CUTYyalluH, IPUMCHATh U3YUCHHBIC ITOHATUA, TCOPEMEI, CBOMCTBA B IMpoHecCe MOrCKa pCUICHUA
MaTeMaTH4ecKd  C(HOPMYIMpPOBaHHOW  TPOOJIEMBI, MOACTHPOBATH pEaTbHBIE CHUTYAIlMH Ha S3bIKE
TE€OMETPHH, UCCIIEIOBATH MMOCTPOSHHBIE MOJICIH C HCIIOJIb30BAHUEM T€OMETPUICCKUX TIOHATHI U TEOPEM,
amnmnapara anreOpsl, pelaTh MPAKTHUSCKUE 33/Ia41, CBSI3aHHBIC C HAX0XKICHUEM TeOMETPHUUCCKHUX BEJIHYUNH;

HUMETL NPCACTABICHUA 06 OCHOBHBIX JTallaX pasBUTUA T'COMETPUU KakK COCTaBHOM YacTH

byHAaMeHTa pa3BUTHUS TEXHOJIOTHH.

[IpenmerHble pe3ynbTaThl MO OTACIHBHBIM TeMaMm ydeOHOro paszzaena «Bepoamnocms u
cmamucmuxay. K xoniy 1 nomyroans o0y4aroniuiicss HAyYUTCs:

CBOOOJ/IHO OIIEpPUPOBATH MOHATUAMU: Tpad, TUIOCKUH Tpad, CBA3HBIA rpad, myTh B rpade, Ienb,
LUK, JEPEBO, CTENIEHb BEPIIHUHBI, JEPEBO CAYYANHOTO 3KCIIEPUMEHTA;

CBOOOJIHO ONEPUPOBATH TOHATUSMH: CIy4YalHBIH SKCIEPUMEHT (ONBIT), CIy4aliHOE COOBITHE,
3JIEeMEHTapHOE CiIydaiiHoe cOObITHE (3J€MEHTaPHBII MCXO) CIy4aifHOrO OIbITa, HAXOIUTh BEPOATHOCTH
COOBITHI B OIBITaX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXoIuTh U (OPMYIHPOBATh COOBITHSA: MepeceueHue, 00ObeANHEHNE TAaHHBIX COOBITHI, cOOBITHE,
MIPOTUBOIIOJIOKHOE JAHHOMY, UCTIOIb30BaTh AUarpaMMbl Diiepa, KOOPAWHATHYIO MPSAMYIO JJIS PEeIIeHUs
3aj1a4, MOJIb30BaThCcs (OPMYIION CIIOKEHHUSI BEPOSITHOCTEH JJisi BEPOSTHOCTEH JABYX M TpEX CIy4alHBIX
COOBITHIA;

ONEpUPOBaTh MOHATHAMHU: YCIOBHAs BEPOATHOCTb, YMHOXKEHHE BEpOSATHOCTEH, HE3aBHCHMBIE
COOBITHSI, JEPEBO CIyYAWHOTO SKCIEPUMEHTa, HaXOJUTh BEPOSITHOCTH COOBITUH C MOMOIIBIO TpaBHiia
YMHOXEHHS, JepEeBa CIyJaiiHOTO OIbITA, UCIIOJIb30BaTh (OPMYJITY TIOJTHOH BepOsSTHOCTH, hopMyiy balieca
NpY PELICHUH 3a]ad, ONPEesiTh He3aBUCUMOCTb COOBITHH 1O OpMYJIe U MO0 OpraHU3aluy CIIy4aiHOTo
9KCIIEPUMEHTAa;

MPUMEHSITh U3yYeHHbIE KOMOMHATOPHBIC (OPMYIBI JUI MEPEYHCICHUS] DIIEMEHTOB MHOXECTB,
2JIEMEHTAPHBIX COOBITUH CIy4alfHOTO OMBITa, PENICHHUS 3a/1a4 110 TEOPUH BEPOSTHOCTEH;

CBOOOJIHO ONEPUPOBATH NOHATHUAMU: OMHAPHBIN CITy4ailHBIN ONBIT (MCTIBITAHUE), YCIIEX U HEY1aua,
HE3aBUCHUMBIE HCIBITAHNUS, CEPUS UCTIBITAHUM, HAXOAUTH BEPOSITHOCTU COOBITHIA: B CEPUHU MCIBITAHUH /10
MepBOro ycrexa, B CEepUU UCIBITAaHUA BepHyIuTH, B OmbITE, CBS3aHHOM CO CIy4allHbIM BBEIOOpOM H3

KOHEYHOU COBOKYIIHOCTH;
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CBOOOJHO ONEpPHPOBATH MMOHATHUSAMM: CIy4aiiHas BEIWYMHA, PpACIPEAeICHHE BEPOSTHOCTEH,
auarpamMma pacupenaerieHus, OuHapHas cllydyaifHas BeJIMYMHA, T'€OMETpPHYECKOe, OWHOMHAIBLHOE
pacrpeneneHue.

K xoHIty 2 momyroaust 00yqaroniuiicss HayqIuTcs:

OIIepHPOBATH MOHATHSIMH: COBMECTHOE PacIpe/ie]IeHUe ABYX CIyJYaiHbIX BEJIHMYHH, HCIIOJIB30BaTh
TaOJIMIy COBMECTHOTO paclpeesiCHHs IBYX CIIyYailHbIX BEJTMYHH JUIS BBIACICHUS paclpeieICHUs KaXK 101
BEJIMYMHBI, ONPeeTICHNs] He3aBUCUMOCTH CITyYaifHbIX BEJIMYHUH;

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

CBOOOJTHO OTIEPUPOBATh MOHATUSIMHU: JUCTIEPCHUS, CTAHAAPTHOE OTKJIOHEHHE CITy4aitHOHN BETMYMHBI,
NPUMEHSTH CBOHCTBA ANCTIEPCHH CITyJailiHON BEITMYHMHBI (pacTpeaeeH s ) IpH peIeHUH 3a/1a4, BEIYUCIATh
JMCIEPCHIO M CTaHIapPTHOE OTKJIOHEHHE TeOMETPUIECKOT0 1 OMHOMHUAIBHOTO PACTIpEIeTICHUI;

BBIYUCIISITH BEIOOPOYHBIE XaPaKTEPUCTUKU MO JAHHOW BBIOOPKE M OLIEHHBATH XapaKTEPUCTHUKU
TeHEepaIbHOM COBOKYMHOCTH JAaHHBIX 110 BBIOOPOYHBIM XapakTepucTHKaM. OleHnBaTh BEPOATHOCTU
COOBITHII H  TPOBEPATh TNPOCTEHINNE CTATUCTHYECKWE THUIOTE3bl, MONB3YSICh HM3YYECHHBIMHU
pacnpeneneHUsIMH.

1.2.4. B pe3ynprate OCBOCHUS YyYeOHOW JTUCIMILIMHBI OOydYaromIuecs JO0/DKHBI OBJIAACTh
CIIeTYIOIIMMHU OO0IKUMH U TPO(heCCHOHATHHBIMU KOMITETEHITHSIMH:

OK 03. IlnanupoBaTh M peajM30BBIBATh COOCTBEHHOE NPO(ECCHOHANBHOE M JIMYHOCTHOE pa3BHUTHE,
NPEeINPHHAMATENBCKYIO JEATEeIEHOCTh B NPO(QECCHOHANBHOM cdepe, HCHONb30BaTh 3HAHUS IO HPAaBOBOH H
(bMHAHCOBOM rPaMOTHOCTH B PA3JIMYHBIX KM3HEHHBIX CUTYAIUsX;

[IK 3.3. CocTaBiiaTh MOIOOPKY 3aKOHOIATEIECTBA U CYAcOHON PAKTHKH.

OpueHTanus Ha Oyaynryro npoeCCHOHAIBHYIO ACSITEIBHOCTh 00ECTICUNBACTCS BEIOOPOM
TEM TEMAaTHYECKOro IUIaHa Kypca, BBIOOPOM METOJOB IMPEMOJaBaHUS U OICHKH PE3YJIbTaTOB
OCBOCHHS KypCa, BKIIOYAKIIUX (OPMHUPOBAHUE M OIEHKY MPAKTUYECKOTO OIbITa MPUMEHEHHS
3HAHUH W HaBBIKOB B YUYCOHBIX, YUCOHO-NIPOCKTHBIX U COLMAIBHO-TIPOCKTHBIX CHTYAIUIX
Oyny1eit mpodeccuoHaNbHON AESITENFHOCTH.

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

2.1. O0beM yueOHOH ucHMIIMHBI (Kypca) U BUABI Y4e0HO# padoThI
2.1.1 O6bem y4eOHOM TUCHUILINHBI H BBl y4e0HOH padoThI (04HOI1 opma)

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

npenoaBaTesieM (BCero)

B TOM YHCIJIC:

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

IIpoMexyTouHas aTTecTalus OK3aMeH

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

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

npenojiaBaresieM (BCero)

B TOM YHUCJIC:

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

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

C0O0.01.04 MaTemaTuka

HaunmenoBanue
pa3zesioB U TeM

Coaep:xkanue yueOHOro MaTepuaJia, JadopaTopHble padoThl U NPAKTHYECKHE
3aHATHSA, CAMOCTOSATEbHAS padoTa 00y4yalomuXxcs, Kypcopasi padbora (IpoeKr),
AKTHBHbIE U MHTEPAKTHBHBbIE (DOPMBI 00yUeHUS

Pasnea 1. Anredpa u HayaIa MaTEeMATHYECKOI0 AaHAIU3A

Tema 1. Unciaa n
BbIYHCJIEHHUS

Coaep:kaHue TeOpeTUYECKUX 3AHATHIA:

Pammonansaeie gncna. OOBIKHOBEHHEIC U ICCATHYHBIE POoOH, IPOLIEHTHI, 0eCKOHEUHBIE
nepuoandeckue apoodu. [IpuMeHenue qpoOeii U MPOLEHTOB I PELICHHSI TPUKIIaIHBIX
3ajia4 U3 pa3IMuHbIX OTpacieil 3HaHUN U peabHOU JKU3HHU.

JelicTBuTenpHbIe Ynca. ParmoHansHbIe M HppaoHaIbHbIE Yucaa. ApudmMeTnueckue
ONepaluy C NeHCTBUTEIBHBIMU 4YHcIaMH. MoIyib NeHCTBUTENBHOIO YHCIA U €ro
cBoiicTBa. [TpuGnmKEHHBIE BRIYMCICHUS, NMPaBHJIa OKPYIJICHHS, TPUKUAKA U OLIEHKA
pe3yJibTaTta BIYUCICHUH.

Cremnenbp ¢ LenbIM IoKa3zareiaeM. buHoM Hprorona. Mcrmonp3oBaHue MOAXOASIIEN
(opMBI 3amuCH JCHCTBUTENBHBIX YHCEN ISl pEHICHUS MpPaKTUISeCKUX 3aJad |
MIPECTaBICHUS JaHHBIX.

ApudmMeTrueckuii KOpeHb HATYPAITBHOU CTETIEHHU U €T0 CBOICTBA.

CreneHb ¢ pallMOHANBHBIM ITOKAa3aTelleM B €€ CBOWCTBA, CTENCHD C JCHCTBUTEIHHBIM
TIOKa3aTeseM.

Jlorapudm umcia. CpoiictBa jorapudma. JlecsiTHdHbIC W HATypalbHBIC JOTapU(PMBI.
CuHyc, KOCHHYC, TAHT€HC, KOTAaHT'€HC YHCJIOBOT'O apIyMeHTa. ApPKCHHYC,

APKKOCHHYC M aPKTAHT€HC YHCIOBOIO apryMeHTa.

Hatypansable u nensie uncna. [IpuMeHeHHe NPU3HAKOB AETMMOCTH LEJNBIX YHCE,
HanOobIni ob1wmit nenurens (nanee - HOJl) n HanMeHsbIee oO1ee KpaTHoe (Janee -
HOK), ocTatkoB mo Moy:ro, anroputMa EBkinaa muis pernreHus 3a1ad B MeIbIX 9UCIIaX.
KommnekcHble umcna. AnreOpawdeckass W TPUTOHOMETpUYECKas (OPMBI 3arucu
KOMIUIEKCHOTO 4YHCia. ApudMeTHYecKHe Olepandd C KOMIUIGKCHBIMH YHCIIaMU.
N3o0pakeHre KOMIDIEKCHBIX YHCe]I Ha KOOPAWHATHOW 1uiockoctu. Popmyna Myaspa.
Kophu n-oif crenenu U3 KOMIUIEKCHOTO yucia. [IpuMeHeHne KOMIUIEKCHBIX YuCes AJis
peureHust GU3MYSCKUX B TEOMETPHUUCCKUX 3a1ay.

Hatypansaple u nensie uncna. [IpuMeHeHHe NPU3HAKOB JACITMMOCTH IEJNBIX YHCET,
HanOonbpImid o0l nenurens (nanee - HOJl) u HanMmenbiee obriee kpaTHoe (janee -
HOK), ocTaTkoB 1o Mozy:tro, anroputMa EBkimaa i pemeHus 3a1a4 B HeNbIX Yhciax.
KommnekcHsle uymcna. Anrebpamdeckass W TPUTOHOMETpHUYECKas (OPMBI 3alvcH
KOMIUIEKCHOTO 4ymcia. ApupMeTHdecKue OIepandyd C KOMIUIEKCHBIMH YHCIIaMHU.
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N3o6pakeHre KOMIUIEKCHBIX YMCEN Ha KOOPIUHATHOH miockocti. Popmyna Myaspa.
KopHau n-oii crenenu u3 KoMIUIeKCHOro yucia. [IpuMeHeHre KOMIUIEKCHBIX YUCeN A
penieHust GU3NYECKUX U TeOMETPHYECKUX 3a/1a4.

ConepxaHue MPaKTHYECKHX 3aHATHI:

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

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

Brruncnenue norapudmos. [IpeoOpazoBanne BEIpaXEHHUH, COAEPIKAIINX JOTapH(pMEL.
Brruncnenue creneneii u kopaei. [Ipeodpa3oBaHue BRIpayKeHHH, COIEPKAINX CTESIICHN
1 KOPHH.

Tema 2. DyHKUMHU U
rpauku

ConepaxaHue TeopeTHYeCKHX 3aHATHIA:

OyHKIM, cioco0s! 3amanusd GyHknun. B3ammuo oOpatHbsie QyHKImH. KoMmosumms
¢yakunit. ['paduk pyHKINH. DIeMeHTapHBIE TPeo0pa3oBaHus TpapUKOB () YHKITHHA.
OOnacTp ompeneneHuss W MHOXECTBO 3HadeHuid ¢yHkumu. Hymu dynkumm.
[MpomexyTkn 3HaKomoctosiHcTBa. U&THhIe M HeuéTHble (yHkunu. [lepuoanueckue
¢ynkun. IIpoMEKYTKM MOHOTOHHOCTH (QYHKIMH. MAaKCUMyMbl U MHHUMYMBI
¢ynkuy. Hanbosplee 1 HanMeHblIee 3Ha4eHHsT GYHKIMN Ha TIPOMEKYTKE.
JluneliHas, KBajgpaTH4YHas W  JApOOHO-NMHEWHas  (QYHKIMH.  DJIeMeHTapHOe
HCCIIeIOBAaHHUE U IOCTPOSHUE UX IpadHKOB.

CrenenHas GyHKIMA ¢ HATypaJIbHBIM M LEJNBIM MokazaTeneM. EE cBoiicTBa u rpaduk.
CpoiictBa m Tpaduk KOpHS n-off CTENeHH KaK (YHKOHH OOpaTHOW CTENEHH C
HaTypaJbHBIM MOKa3aTeJIeM.

[NoxazatenbHas u orapudmMudeckast QyHKINH, HX CBOHCTBA U rpaduku.
Hcnonp3oBanue rpadukoB GYHKIMH U PEIICHHUS YPaBHEHHUH.

Tpuronomerpuueckass OKpY>KHOCTb, OIPEAEJICHUE TPUIOHOMETPUYECKUX (DYHKLUHA
YHCIIOBOTO apryMEeHTa.

OyHKIMOHAIBHBIE 3aBHCUMOCTH B pPEIBHBIX Mpolleccax W sABJICHUsX. [ 'paduxu
pEeabHBIX 3aBUCUMOCTEM.

I'paduk xomnozunun yunkuuit. [eomerprueckue oOpa3sl ypaBHEHHUI U HEPABEHCTB Ha
KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckne GpyHKINH, X CBOMCTBA U rPaUKH.

I'padmueckre mMeTonsl pelmieHHss ypaBHEHHWH M HepaBeHCTB. I'paduueckme MeToIbI
peleHus 3a71a4 ¢ mapaMeTpaMu.

Hcnons3oBanne  rpadgukoB  GYHKOMH AL WMCCIENOBAHUS  INPOIECCOB H
3aBUCHMOCTEH, KOTOpbIE BO3HHMKAIOT IIPH PEIICHWH 3aJad W3 JAPYrUX Y4eOHBIX
MIPEAMETOB U peaslbHOM )KU3HHU.

Coaep:kanue NPAaKTHYECKUX 3aHATHIA:

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

Hccnenosanue CTENICHHOH, [IOKa3aTeNbHOM, sorapu(pMUIeCcKOn u
TpuronoMmeTpuueckux Gynkumii. [Tocrpoenue u urenue rpagukoB QyHKIHUIL.

Tema 3. YpaBHeHUSs U
HepaBeHCTBA

Copep:xaHue TeopeTHYECKHUX 3aHATHIA:

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

OCHOBHBIE METOIBl pEIICHUs MEeNbIX W JIPOOHO-PAlMOHATBHBIX YpaBHEHUH U
HepaBeHCTB. MHOTIOWIEHBI OT OJHOM NIepeMEeHHOM. JleleHue MHOTOUJIeHa Ha MHOTOUJIEH
¢ ocratkoM. Teopema besy. MHoroumeHsl ¢ meibIMu KodddunueHTamMu. Teopema
Buera.

IIpeobpa3oBaHus YUCIOBBIX BEIPAKEHHUH, COJIEPIKAIINX CTETIEHH U KOPHH.
Wppanmonansaele  ypaBHeHHsA. OCHOBHBIE METOABI PEIICHHS HPPANMOHATIBHBIX
YpaBHEHUH.

IToxa3zatensHble ypaBHEeHH. OCHOBHBIE METOIBI PEIICHNUS IIOKA3aTEIFHBIX YPAaBHEHHH.
[Ipeobpa3oBanue BEIpaKEHUH, CONEPIKAMINX JTOTAPH(MBL.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOABI PEIICHHUS JIOTapUPMUIECKUX
YpaBHEHHUI.

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

Pewenune cucrem JMHEHHBIX ypaBHeHHMI. MaTpula cucTeMbl JIMHEHHBIX YpaBHEHH.
Onpenenurenb MaTpULbl 2X2, €ro reOMETPUUECKUI CMBICT M CBOWCTBA, BHIYHMCICHUE

15




€ro 3HAYCHMSA, NPUMEHEHHUE ONpEeACHUTEeNs M PEIICHUS CUCTEMbl JHHEHHBIX
YpaBHEHHI.

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

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

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

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

OcCHOBHBIE ~ METOJBl  pELICHHS CHUCTEM M  COBOKYHMHOCTEH  pallMOHANbHBIX,
UppaLUOHAIIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX yPABHEHHH.

VYpaBHEHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTPaMH.

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

CucrteMa M COBOKYIHOCTh ypPaBHCHHH W HEPaBEHCTB. PaBHOCWIBHBIE CHCTEMBI H
CHCTEMBI-CIIe/ICTBHS. PaBHOCHIIbHBIC HEPABEHCTBA.

Ot16op KOpHEH TPUTOHOMETPUUYECKHX ypPaBHEHHH C ITOMOIIBIO TPUTOHOMETPHUYECKOM
OKPYKHOCTH. PelieHne TpUroHoMeTpryeckuX HEpaBeHCTB.

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

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

ypaBHeHHﬂ, HCPABCHCTBA U CUCTEMEI C TapaMETpaMu.

HpI/IMeHeHI/Ie ypaBHeHI/II‘/II, CUCTEM U HCPABCHCTB K PCIICHUIO MAaTECMAaTUYCCKHUX 3ada4 U
3a71a4 U3 Pa3IMYHBIX 00JIaCTel HAYKH U peasbHOM )KU3HH, HHTEPIIPETals HOITy4YCHHBIX
PE3YIBTATOB.

Coaep:kanue NPAKTHYECKUX 3AHATHIL:

Pemenne anrebpanmdeckux ypaBHEHUH ¢ OJTHOH HEN3BECTHOM.

Pemmenne nmokazaTenbHBIX U JIOTapU(PMUIECKIX YPaBHEHHH.

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

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

Pemienue TpUroHOMETpUUECKUX YPAaBHEHUI U HEPABEHCTB.

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

Penienune cucteM HEpaBEHCTB € OJHOI HEU3BECTHOIL.

Tema 4. Hauana
MaTeMaTHYeCKOro
aHaJIH3a

Coaep:xkaHue TeopeTUYECKUX 3aHATHIA:

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

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

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

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

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

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

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

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

Copep:xaHue NPaKTHYECKUX 3aHATHIA:

HaxosxzaeHue nmpenenos nocie0BaTeIbHOCTEM.

Haxoxnenue npenenoB GpyHKUUH.

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

Tema 5. MHo:KecTBa U
JIOTHKA

Coaep:xkaHue TeOpeTHYECKUX 3aHATHIA:

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

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

Paspnea 2. 'eomerpust

Tema 6. IIpsimbie u
IJIOCKOCTH B
NPOCTPaHCTBe.

Copep:xaHue TeOpeTHYECKHUX 3aHATHIA:

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

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

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

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

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

Tema 7.
MHoOrorpaHHuKH.

Copep:xaHue TeopeTHYECKHUX 3aHATHIA:

Bunbl MHOrOrpaHHUKOB, pa3BEPTKa MHOTOTpaHHUKA. [Ipu3mMa: n-yrospHas npusma,
MpsiMasi ¥ HaKJIOHHASI TPU3MBI, OOKOBAs M MOJHAS MOBEPXHOCTH MPU3MBI.
[Mapannenenunen, npsIMOYroJabHbIN Napaelenunes] 1 ero ceoiictsa. Kparuaiimue
IIyTU HAa NOBEPXHOCTU MHOrorpanHuka. Teopema Ditepa. IlpocTpaHcTBEHHAs TeopeMa
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[Mudaropa. [Tupamuaa: n-yrosipHas mupamMuaa, MpaBUIbHas U yCceUEHHAss NUPAMUJIBL.
CaoiicTBa pédep U OOKOBBIX rpaHel MpaBWIbHON nupamusl. [IpaBuibHbIE
MHOTOTPaHHMKH: IPaBUIbHAS MPU3Ma U IIPaBUIIbHAS MHUPAMUJIA, IPABUIIbHAS
TpeyroyibHas NUpaMuia U NpaBUIbHBIA TeTpasap, kyo. [IpeacraBienne o npaBUIbHBIX
MHOTOTPaHHMKAX: OKTa’JIp, AOAEKAdAP U UKOCAIP.

Brluncienue aeMeHTOB MHOTOTPaHHHUKOB: pEOpa, AuaroHany, yrisl. [Inomans
OOKOBOI TTOBEPXHOCTH U TIOJTHOH MTOBEPXHOCTH MPSMOH IPU3MBI, IDIOIATH
OCHOBaHHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMO mpu3Mbl. [1nommans 00KoBoi
TIOBEPXHOCTH 1 TIOBEPXHOCTH TPABUIBHON MAPAMHBI, TEOPEMA O IUIOLIA M
yCce4€HHOM NUpaMuabl.

CuMMeTpHst B IPOCTPAHCTBE. DIIEMEHTHI CUMMETPHH IPaBUIBHBIX MHOTOTPAaHHHUKOB.
CuMMeTpHst B TPaBUIIBHOM MHOTOTPaHHHUKE: CHMMETPHS MapaJUIeIIeHIea,
CHUMMETpPHUS NPAaBUIIBHBIX IPU3M, CHMMETPHsI IPaBUIbHOM MUPaMUBIL.

Conepma}me NMPAKTUYCCKUX 3aHATHH:
Pemenue 3aga4 Ha MOUCK o0bemMa u TJ1o1maa MOBEPXHOCTU MHOT'OT'PaHHUKOB.

Tema 8. BekTopnl H
KOOP/AMHATHI B
NPOCTPaHCTBe.

Copep:xaHue TeOPeTHYECKHUX 3aHATHI:

IlonaTus: BEeKTOp B NPOCTPAHCTBE, HYJIEBONH BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPA,
BEKTOpPHl KOJUIMHEAapHBbIE, COHANpAaBICHHbIE M IPOTHUBOIMOJIOXKHO HalpaBlIeHHBIE
BEeKTOpHl. PaBeHCTBO BekTOpoB. [leiicTBUS C BEKTOpaMM: CIOXKEHHE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKCHHE BeKTopa Ha umcio. CBoiicTBa
clloXeHUsT BekTopoB. CBoiicTBa yMHOXKEHHS BekTopa Ha uucio. [loHsTue
KOMIUTaHapHbIC BEKTOpHL. [IpM3HaK KOMIIIaHapHOCTH TpEX BEKTOpoB. IIpaBmio
nmapajurenenunesna. TeopemMa O pPaslIoKEHHH BEKTOpa MO TPEM HEKOMIIAHAPHBIM
BekTopaMm. [IpsMoyrompHas cucTeMa KOOpAMHAT B TpocTpaHcTBEe.  KoopauHAThI
BekTopa. CBA3b MEXIy KOOPIMHATAMHI BEKTOpPAa M KOOPIMHATAMH TOUYCK. YTOJ MEXKIY
BekTopamu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.

Bextopel B mpocTtpanHcTBe. Omnepainuu HajJ BEKTOpaMH. BekTopHOoe yMHOXEHHE
BeKTOpoB. CBOMCTBAa BEKTOPHOIO YMHOXEHHUA. [IpsMoyroipHas cucreMa KOOpAUHAT B
npoctpancTBe. Koopaunatel Bekropa. Pasnoxenue Bexropa mno 6asucy. KoopannatHo-
BEKTOPHBIH METOJI IIPU PEeIICHUH FeOMETPHUECKUX 3afay.

Conepma}me NMPAKTUYICCKUX 3aHSTHH:
Pemenue TJIAHUMCTPUYCCKUX U CTCPCOMETPHUUCCKUX 3aa4d MPH MOMOIIU BEKTOPOB.

Tema 9. Tena
BpallleHus.

ConepkaHue TeOpeTHYeCKNX 3aHATHIA:

[MoHATHA: LMIMHIAPHYECKas MOBEPXHOCTb, KOHHYECKas MOBEPXHOCTb, Chepuueckas
MOBEPXHOCTh, O0Opa3yoliue NoBepxHOocTed. Tema BpalieHHs: LWIMHApP, KOHYC,
yceu€HHBIH KOHyc, cdepa, map. BzaummHoe pacnoyioxkeHue cdepbl W IUIOCKOCTH,
KacaTeJbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Tea BpamleHHs Ha IUIOCKOCTH.
Pa3Béprka nunmuHIpa U KoHyca. CUMMeTpust cepsl U 1apa.

O0BséM. OcHOBHBIE cBoiicTBa 00bEMOB Tenl. Teopema 00 00BEME MPSIMOYTOIBHOTO
napajienenunena U ciueActBus u3 He€. OOBEM NpsAMONH M HAKIOHHOW IPU3MBI,
IITMHIPA, THPaMHIB! U KoHyca. O0BEM IIapa U MapoBOro CETMEHTA.

KomOuHamu Ten BpalieHusl ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnMcaHHas B LMJIHHID,
oIlMCaHHas OkoJylo muauHApa. Ilepeceuenne cdepsl u mapa ¢ miockocThio. Kacanue
mapa u cepbl WIOCKOCThI0. [T0OHSITHE MHOTrOrpaHHHMKa, OIHMCAHHOTO OKOJIO Chephl,
cepsl, BIMCAaHHOI B MHOTOMPaHHHK WJIH TEJIO BPAICHUS.

[Tnomane NOBEpXHOCTH LMIMHAPA, KOHYCa, Iomans cdepsl u e€ yacred. [lonodue B
npocTpaHcTBe. OTHoLIeHHE OOBEMOB, IUIONIAAEH MOBEpXHOCTEH MOAOOHBIX (Uryp.
[IpeoOpazoBanne mnomoOMs, TroMmMoTeTHs. PemieHue 3agad  Ha  IUIOCKOCTH €
HCIIONBE30BAaHHEM CTEPEOMETPHUCCKIX METOIOB.

ITocTpoeHne CceyeHWid MHOTOTPAHHMKOB W TeJ BpAIICHUS: CEYCHMS LIJIHHIpA
(mapannensHO U IEepIeHAUKYIIAPHO OCH), CEYeHHS KOHYca (IapajieIbHOe OCHOBAaHUIO
U TIPOXO/IsillIee Yepe3 BEPUIMHY), CeUeHHs 1apa, METO/Ibl IOCTPOSHHUSI CEYCHUIT: METOJ
CIIEJOB, METO BHYTPEHHETO IIPOSKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEeH IIOCKOCTH.

Copep:xaHue NpaKTHYECKUX 3aHATHIA:
Pemenne 3a1a4 Ha MOMCK 00BEMa U IUIOMIAIN TTOBEPXHOCTH TEJI BPAILIICHHUSI.

Tema 10. /[Buskenus B
NMPOCTPaHCTBe.

Copep:xaHue TeopeTHYECKHUX 3aHATHIA:

JBmwxenus npoctpanctsa. OtoOpakeHus. J[BmxeHus u paBeHcTBo ¢puryp. Obmme
CBOMCTBa IBMKEHUI. BUllbl IBUKEHMIL: TapalIeNIbHBIN IEPEHOC, LEHTPAIbHAS
CHUMMETpHS, 3epKajibHasi CHMMETpUS, HOBOPOT BOKPYT npsiMoid. [IpeoOpazoBanus
nojo6us. [psimast u cepa Didnepa.

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

Tema 11. Cnyuaiinbie
co0bITHA H
BePOSITHOCTH

Copep:xaHue TeOpeTHYECKHX 3aHATHIA:

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

CiyuaiifHble SKCIIEpUMEHTHI (OIBITHI) M CITy4YaiHbIe COOBITHS. DJIeMeHTapHbIe COOBITHS
(ucxonsl). BeposTHOCTB CllydallHOro COOBITHS. bBINM30CTh YacTOTHI U BEPOSTHOCTH
coObITnii. CityyaifHble OTIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.
Omnepanuy HaJ COOBITHUSIMHE: TIepeceueHre, 00beINHEHNE, TPOTHBOIOJIOKHEIE COOBITHS.
Huarpamwmsl Dittepa. DopMyna cI0KeHUS BEPOITHOCTEH.

VciaoBHas — BEpPOSTHOCTb. YMHOXXEHUE  BepoATHocTed. JlepeBo  ciywailHOro
skcniepuMmenTa. @opmyna noiaHod BeposTtHocTH. Popmyna baiieca. HesaBucumble
COOBITHSL.

BunapHBIf crmydadHBI ONBIT (MCHBITAHWE), YCHeX H Heyaada. HesaBUcHMBIC
ucnbiTanusa. CepHs He3aBUCUMBIX HCIBITAaHUH A0 mepBoro ycmexa. llepecTaHOBKH U
¢axropuan. Yucno coueranuii. Tpeyronsuuk [lackans. @opmyna 6unoma HetoToHa.
Cepus He3zaBUCUMBIX HcIbITaHHM beprymmn. CaydaliHeli BbIOOp M3 KOHEYHOI
COBOKYTIHOCTH.

Coaep:xkanue NPaKTHYECKUX 3aHATHIA:

Pemenne 3a1a4 Mo NOMCKY OTHOCUTEILHON YaCTOTHI.

Pemrenue 3aa4 ¢ UCIIOIB30BaHUEM KIIACCHUECKOTO ONPEIEIEHUS BEPOSITHOCTH.
Pemmenne 3amad ¢ HCIIOTB30BAHAEM TEOPEM O BEPOSITHOCTSIX COOBITHIA.

[owck cpeJHUX YUCIIOBOTO psa.

Tema 12. Cayuaiinble
BEeJIMYHMHBI ¥ 3aK0H
00JIbIINX YHCET

Coaep:kaHue TeOpeTUYECKUX 3AHATHIA:

Cnyualinas BenuuuHa. PacnpeneneHue BeposTHOCTEH. Jluarpamma pacrpelneieHus.
Onepauuu Haj ciy4alHbIMU BeIMunHaMu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacIipesielieHui, B TOM 4HCIIe TeOMETPHUIECKOE U OMHOMHUAIBHOE.

CoBMecTHOe paclipeleieHHe IBYX CIydyalHBIX BelW4MH. He3zaBucHMBbIE CiydailHble
BEITHYUHEI.

MateMaTHueckoe OXHUJIaHHE CIydalHOM BenuuuHBl (pacmpeneneHus). [Ipumepsr
MIPUMEHEHHs MaTeMaTHYeCKOro OXXHUIaHUA (CTpaxoBaHMe, JoTepes). MaremaTudeckoe
OXUJaHWe OWHApHOHM clydyalHOW BeIWMYMHBL. MaTeMaTHuecKoe OXHIAHUE CYMMBI
CIlydyaliHBIX  BEJIMYMH.  MaTeMaTHueckoe  OXHAAHHE  TI'eOMETPHUECKOTOo U
OMHOMHAIBHOTO paclpeeIeHUMH.

Jucnepcuss ¥ CTaHAAPTHOE OTKJIOHEHWE CIyYalfHOH BEIMYHMHBI (pacIpeaeieHHs).
Hucniepcuss  OMHApHOH  ciIydaifHOH  BeTMYWHBL. MareMaTHYecKoe  OXXKHIaHUE
MIPOU3BEICHUS U AUCIEPCHS CyMMbI HE3aBUCHMBIX CITy4ailHbIX BeNW4HH. Jlucnepcus u
CTaH/apTHOE OTKJIOHEHNE OMHOMHAIBHOTO pacipeaeneHus. Jucnepcus u cTaHiapTHOE
OTKJIOHEHHE T€OMETPHUECKOTO PACHIPEIEIICHHUS.

HepasenctBo Yebrméra. Teopema YeOrpmméra. Teopema beprymmn. 3akoH 60nbImx
yrcend. BriOopouHbli MeTon umccienoBaHUN. BpIOOpOuYHBIE  XapaKTEPHCTHKH.
OreHnBaHUE BEPOSTHOCTH COOBITHS IO BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeHmmx
THIIOTE3 C IOMOIIBIO H3YYEHHBIX paclpeieneHuil.

HemnpepsiBHble ciyualinble BequduHbl. [Ipumeprl. DyHKIUS MIOTHOCTH BEPOSTHOCTU
pacnpenenenus. PaBHOMepHOE pacnpeieIeHUe 1 €ro CBOMCTBA. 3aauu, IPUBOASIIUE K
MOKa3aTeIbHOMY  pacHpefeleHUI0.  3aJadd, IMPUBOJAIIME K  HOPMAIBHOMY
pacnpenenenuto. @yHKIUS IUIOTHOCTH BEPOATHOCTH MOKA3aTENBHOTO PACHPECICHHUS,
(YHKIMS TIIIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pacnpenesieHus. OyHKINS IUIOTHOCTH
U CBOMCTBAa HOPMAJIbHOTO pacHpeeIeHHUs.

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

KoBapuamust nByx ciny4aiiHbIX BenwunH. KoadduuueHT nuHEHHONH KOppewsunu.
CoBMmecTHBIE HAOMIOAEHUS JBYX BEIHYUH. BBHIOOPOUHBIN KOX(PQHUIHMEHT KOPPEIAINH.
Pasnuune Mexny JAMHEHHOHN CBSI3bI0 U IPUUMHHO-CIEACTBEHHOM CBs3bl0. JIMHeENHas
perpeccusi, METOJl HAMMEHBIITNX KBaAPaTOB.

Conepma}me NMPAKTUYCCKUX 3aHSATHH:

Pemenne 3aJla4y Ha UCII0JIb30BAHHUEC 3aKOHa OOJIBIINX YHCEeIT
Pemenue 3a/1a4 ¢ UCIOJIb30BAHUEM TECOPEMbI YeOnlmena.
Pemenne 3a/1a4 € MCIOJIb30BAHUEM TECOPEMbI BepHyﬂJ’II/I.
Pemenne 3a/1a4 € MCIIOJIb30BAHUCM TCOPEMbI HyaCCOHa.

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

| Copep:xaHue TeOPeTHYECKHUX 3aHATHIA:
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Tema 13. 3nauenne 3HaueHUEe MaTEMAaTHKH B )KU3HU YelIoBeKa. MaTemMaTHKa KaKk (bopMa MBIIJICHUS. 38.)13"114

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

MaccoBOT0 0Oy4eHUsI, BOCIUTAHHUS WHTEIUIEKTYalbHOH KOPPEKTHOCTH, KPUTHYHOCTH
MBIIIICHUS,  (OPMHUPOBaHMsSI ~ CIIOCOOHOCTH  pa3iuyaTh  OOOCHOBaHHBIE U
HEOOOCHOBAaHHbIC CYXICHHUS, TPHYYCHHS K MPOJODKHTENPHOH  yMCTBEHHOH
JEeATETbHOCTH.

Ponb 1 MecTO MaTeMaTHKN B COBPEMEHHOM Mupe. [IpHHINI MaTeMaTH3aluy 3HAaHAS U
MIPUHIMI FAPMOHHH (3CTETHIECKOTO 0TOOpa). JleMyKIust 1 HHAYKIHS B MaTeMaTHKE.
MateMaTHKa B )KH3HH U Tipodeccuu ropucTa. [IpiMeHeHne MaTeMaTHIeCKUX 3HAHUH B
mpogeccun.

ConepxaHue NPAKTHYECKUX 3aHATHIA:

Pemienne npukiaHbIX 3a/1a4 B 001acTH NIpo(ecCHOHAILHOM AesSTEIbHOCTH.

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

[ToaroroBka K MpakTUYECKUM 3aHATUSIM

Pabota ¢ Bompocamu TEKyIero KOHTPOJIS 3HaHUH MTPH MOJTOTOBKE K YUCOHBIM 3aHITHIM
Pemenue 3amau mo o6pasity

Pabota B 351eKTpOHHON OMOINOTEYHON CHCTEME

CocraBiieHrnEe KOHCIIEKTOB IIEPBOMCTOYHUKOB U JPYroil ydeOHOM U HayuHOU TUTEpaTypsl
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 o0ydaromuxcs
o0BbeM BO B3aMMOJIEHCTBUH C CamocTosTens
Pazgen, Tema IMCUMIIIUHBI yueOHoI mpernojaBaTeseM (4ac.) Hasi paboTa

paboTst Jlexuuu IMpakTrueckne (aac.)

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

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. MHOeCTBa U JIOTHKa 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. /IBukeHHs B IPOCTPAHCTBE. 20 - - 20
Pazoen 3. Bepoamnocms u cmamucmuxa 40 3 1 36
Tema 11. CriyyaitHpie COOBITUS ¥ BEPOSTHOCTH 20 1 - 19
Tema 12. CrryuaiiHble BeTMYHHBI U 3aKOH OOJIBIINX 20 ) 1 17
qrcen
Pa3zoen 4. Ponb mamemamuxu é popmuposanuu 8 1 1 6
npogheccuonanbrbIX 3HAHUT
Tewma 13. 3HaueHne MaTeMaTHKH B IPOGHECCHOHATBHOM 8 1 1 6
JIeSITeIbHOCTH
Ok3amen 1 - 1 -

HTOr o: 232 14 10 208

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

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

OCHOBHBIMH BUAAMH TEKYILETO KOHTPOJIS YCIIEBAEMOCTH CTYIEHTOB SBIIIOTCS:

- BXOJHOH KOHTPOJb - HEOOXOAMMBIA JJIsl YCIEIIHOTO IUIAHUPOBAHMUS M YIPaBICHUS
y4eOHBIM MTPOLIECCOM;
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- TEeMaTHYECKUH KOHTPOJIb (TI0 MaTeprajgaM U B 00beMe OJHOU yIeOHOH TEMBI);

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

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

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

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

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

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

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

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

K MeTomgam akTHBHOTO U HHTEPAKTUBHOTO OOYUEHHSI OTHOCSITCS:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

YPOBHU CaMOCTOSTENBHON pabOThl 00YJAIOIINXCS:

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

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

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

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

CamMocTosTenpHas pa60Ta

Ne Bug CozepxaHue caMOCTOATEIHHONU PabOThI IIpumepnoe

/Il | CaMOCTOSITEIBHOM BpeMs

paboTs!

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

IToxaroroska x
MIPAKTUICCKOMY
(ceMuHApCKOMY)
3aHATHIO

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

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

- pa3BUTHE HaBBIKOB pabOTHI ¢ HAYYHOH W MHOM JTUTEPaTypOii;

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

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

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

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

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

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

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

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

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

npodeccnoHaNTBLHOTO U JTUMYHOCTHOTO PA3BUTHS U T.I1.

30-60
MHHYT

ITonroroBska k
KOJUIOKBUYMY

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

30-60
MUHYT

IToaroToBka k
KOHTPOJIbHOU

CaMocTosTenbHas IOoJAroTOBKA K KOHTpOJIBHOﬁ pa60Te BKJIIOYAET B ceOs:

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

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

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

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

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

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

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

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

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

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

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

OTBETA.

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

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

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

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

- paboTa Cc TecTaMH U BOIIPOCAMH JJIsi CAMOTIPOBEPKH

- paboTa C HOpMaTHBHO — IPABOBBIMU JIOKyMEHTAMHU

- HanMcaHue pedepara, ycce

- MOJITOTOBKA KYPCOBOW pabOTHI

- COCTaBJICHUE CIIOBAPSI 11O TUCIUILINHE

- pa3paboTKa MHIUBUAYAILHOTO WM TPYIIIOBOTO MPOEKTA

- BBITIOJIHEHUE MTPAKTHYECKOTO 3a1aHus (Keiica)

- MOMCK MH(OPMAIIMH TI0 33]aHHBIM TTapaMeTpam

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

- IOCTPOCHME CBOTHOM (0000IIAOIIEH ) TAOIHITBI

- pelleHHe 3aj1a4y ¥ YIPaKHEHUH 10 00pasiry

- pellicCHHE BapUaTHUBHBIX 3324

- BBITMIOJTHEHUE PACUETHBIX U rpaduyeckux padoT

- peIlICHHE CUTYAIlMOHHBIX 33124

- MOJITOTOBKA K JICJIOBBIM / POJICBBIM HI'PaM

- TPOCKTHPOBAaHWE W  MOJICJIMPOBAHUE PA3JIUYHBIX BHUJOB M  KOMIIOHCHTOB
npoeCCUOHATIBHOM IS TETLHOCTH

- T.JI.

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

3.1. TpeGoBaHus K MUHMMYMY MAaTEPHAJIbHO-TEXHUYECKOT0 00ecredeHus

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

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

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

Ne HanmeHoBaHue nmoMereHus

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

MH(OPMaLMOHHBIX TEXHOJIOTHH B IPOPECCUOHAIBHON 1€ATEIbHOCTH

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

3. | Merognueckuii KaOMHET

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

5. | bubimoreka

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

OcHOBHbIE HCTOYHUKH

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

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

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

JlonoTHUTEeIbHbIE HCTOYHUKH
1. boromonos, H. B. Maremaruka. YriyOneHnnbiii ypoenb. 10 - 11 kmaccsr:
y4eOHHUK 17151 cpeHero oomero oopazosanus / H. B. boromosnos, I1. U. Camoiinenko. — 5-e u3.,
nepepad. m mon. — MockBa: MsmarensctBo IOpaiit, 2025. — 399 c¢. — (Hapoanoe
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npocBemenne). — ISBN 978-5-534-15610-2. — Texkcr: snektponHbIi // OOpa3zoBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/509196
3. boromonos, H. B. Maremaruka. AnreOpa u Hadana aHaiau3a. ba3oBsiii ypoBeHb: 10 -

11 xmaccel: yuyeOHHMK myig cpeaHero obmiero oOpasoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBo FOpaiit, 2025. — 241 ¢. — (O6meoOpa3oBarenbHbli 1uki1). — ISBN 978-5-534-
16084-0. — TekcT: anexrponnslii // OOpa3zoBarenbHas miargopma Opaiit [caiit]. — URL:

https://urait.ru/bcode/530391
4. boromonoB, H. B. MaremaTuka: yd4eOHUK JUIsI CpPeIHETO MNPOPECCHOHATBHOTO

obpazosanus / H. B. boromonos, I1. . Camoiinenko. — 5-e u3x., nepepad. u gomn. — Mockaa:
NznarensctBo FOpaiit, 2025. — 401 ¢. — (Ilpodeccuonansroe oopazosanue). — ISBN 978-5-
534-07878-7. — Texcr: anektponHbIi // O6pa3zoBarenbHas miardgopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/511565

CnpaBouHo-Onbuorpadpuyeckne, nepuoauyYecKue H3JAaHUSA, B T.4. POCCHICKHE

JKypPHAJIbI:

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

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

3. KypHan « 9kOHOMHUYECKNH 5KypHAJ BBICIIEH IIKOJIBI SKOHOMUKW» [caiT]. — URL:

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

HNudopmannonnsie pecypenl cetu UnTepHer
1. https://ig.hse.ru/mathematics - HY BIIID Hayuno-o6pa3oBaTenbhblii moptan [Q

3.2.2. IlepeyeHb coOBpeMeHHbIX 0a3 JaHHBIX, JHMICH3HOHHOEC MPOIPaMMHOE
o0ecnieyenue

Cospemennvie npogpeccuonanvhvlie 0a3bl OAHHLIX U UHOOPMAYUOHHBIE CHPABOUHDBLE
cucmemvl  (UHPOPMAYUOHHBIE — MEXHONO2UU),  UCNONb3YeMOe  NpU  OCYUeCmeEleHUl
06pazosamenbHO20 npoyecca no OUCYUNIUHE:

- CmpaBouno-mpaBoBasi  cuctema «KoHcynbrantllmoc»  (akTyanbHas — Bepcus),
coJepxalasi, B TOM 4HCJe, HOPMaTUBHO-NIPaBOBYIO0 0a3y B 00JIaCTH TOPTOBJIH, HOPMaTHBHO-
paBoBYIO 6a3y B 001acTH (PUHAHCOB U T.II. (OT€YECTBEHHOE MPOU3BO/ICTBO);

- Nndopmarnmonnas cucrema mius Oyxranrepa «Koucynsrantllimtoc s Oyxraiarepay,
aKTyajibHas Bepcus (OTEeUECTBEHHOE TPOU3BOJICTBO);

- Crynendyeckuii  uMHpOpPMalMOHHO-CIIpaBoYHbI  moprtan  "['apanT-OGpa3zoBanue"
https://edu.garant.ru/ (mocTym cBOOOIHBIN) (CBOOOTHO PACTIPOCTPAHIEMOE);

- DNeKTpoHHO-O0uOMHOTeUHas cuctema ibooks.ru. https://ibooks.ru/ (octyn mo mapoo)

(OTG‘ICCTBCHHOC HpOI/IBBOJICTBO);

- OopazoBatenbHas mnatdopma KOpalT s By30B u ccy3oB. https://urait.ru/partner/
(ocTyn Mo mapostro) (0TeYECTBEHHOE TPOU3BOJICTBO);
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- Hayunas omektponnas  Oubnmoreka — 0a3za  ganHbeix  eLIBRARY.RU
https://elibrary.ru/defaultx.asp (mocTyn cBOOOHBIN);

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

JluyensuonHoe u c60000HO pacnpocmpausiemoe NpocpamMmMHoe obecnedenue, 6 m.u.
OomeyecmeenHo20 NpousBo0Cmeda, UCHOIb3YeMoe NpU OCYWecmeaieHuu o00pa308amenbHo20
npoyecca no OUcCyuniuHe.

- Microsoft Windows (riieH3uOHHOE).

- OdwucHpii maker mnporpamm MicrosoftOffice, BkiItOUarOmUK TEKCTOBBIA PEIAKTOP
MicrosoftWord, osnekrponnyro Tabmuiy MicrosoftExcel, mporpammy mjis mTOATOTOBKH
npesentanuii MicrosoftPowerPoint, 6paysep InternetExplorer (tuiieH3n0OHHOE).

- IlporpamMmHubIli TIponyKT i paboTel ¢ ¢aimamu B dopmatre PDF Adobe Acrobat
(cBOOOIHAS JIMIICH3MSA).

- Ilporpammuoe obecneuenne s apxuBanuu ZIP m RAR: WinRAR (Bepcus,
pabotaroniast B Windows) (cBoOOgHAS TUTIEH3USA).

- IIporpammubiii npoaykt 1C: Ilpeanpusarue (JIMIEH3UOHHOE, OTEYECTBEHHOE
MIPOU3BOJICTBO).

Ocobennocmu  yuyeOHO-MemMoOuuecko20 obecneuenuss O Uy C O02PAHUYEHHBIMU
BO3MONCHOCMAMU 300P08bS U UHBAIUOOE

CTyneHTsl C OTrpaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbS, B OTIUYHME OT OCTaIbHBIX
CTY/ICHTOB, HMECIOT CBOM CIelU(DUICCKHE OCOOCHHOCTH BOCIPUSATHS U MEPEepadOTKA MaTepuaa.
[TonGop m pa3paboTka y4eOHBIX MaTEpPHAJOB Ui TAKUX CTYJCHTOB MPOHM3BOIUTCS C y4ETOM
pa3InYHBIX (OPM MPEAOCTABICHHS JaHHOTO MaTepUaa Tak, YTOObl HHBAJIH/IBI C HAPYIICHUSIMU
clyxa Tonydanu WHGOpPMAIMIO BH3yaldbHO, C HApPYIICHUSMU 3PEHUS - ayJIualbHO.
[IpenycMoTpeHo B ciiydae HEOOXOJUMOCTH CO3/1aHHE TEKCTOBOW BEPCHU JTHOOOTO HETEKCTOBOTO
KOHTEHTA JUIsl €r0 BO3MOXXHOTO TMPeoOpa3oBaHHsI B albTEPHATUBHBIE (OPMBI, yAOOHBIE IS
pa3MyYHBIX TOJb30BaTeNel, albTePHATHUBHYIO BEPCHIO MeEIUa-KOHTEHTa, MPEAyCMOTPEHBI
BO3MOXXHOCTh MacIITaOMpPOBAHUS TEKCTa U U300paKeHH 0e3 MOoTepu KayecTBa M JOCTYMHOCTh
yIpaBlIeHUs] KOHTEHTOM C KJIaBUATYPHI.
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4. KOHTPOJIb M OIEHKA PE3YJBTATOB OCBOEHUS YYEBHOW
JTACIATITAHBI (KYPCA)
KOHTpOJ'II-: N OLCHKa pE3YyJIbTaTOB OCBOCHMH:A y‘IC6HOI>i JAUCHUIITIMHBI OCYHICCTBIIACTCA

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

n CaMOCTOATCIIBbHBIX pa60T, HUHANBUAYAJIbHBIX 3aI[aHPII>1, IMPOXOXKACHUA TECTUPOBaHUA, CAAYN

J9K3aMCHa.

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

NMPOMEKYTOYHOIO KOHTPOJISI OCBOEGHHMSl JAMCUMILUIMHBI M (OPMHPOBAHHMS pe3yJIbTATOB

0o0y4eHust
4.1.1.

Kpurepun

OILICHUBAHUA

pe3yJbTaToB

OCBOCHUSA

JIUCUUILIMHBI M

(popMupoBaHusi pe3yJibTATOB 00y4YeHHsl NPH NPOBeJIeHUH TeKYIero M MpPoOMe:KyTOYHOIr0

KOHTPOJISt

1. ba3oBblil 3HAHUEBBIN YPOBEHb OCBOEHUS Y4eOHOTr0 MaTepuaa - HOPOTOBBIN

2. YMeHHE WCIIOJIb30BaTh TCOPCTUUCCKUC 3HAaHUA U YMCHUSA IIPpU BbIIIOJIHCHUN

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

3. YpoBeHb riy00Koit chopMUPOBAHHOCTU PE3YABTATOB O0YUECHHS — IPOABUHYTHIM

KomMmmnoHeHTBI HpI/ISHaKI/I YPOBHS OCBOCHUA PE3YJIbTATOB O6y‘IeHI/I${
pe3yJIbTaToB IMOPOTOBBII MOBBIIECHHBIN MIPOJABUHYTHIN
oOyueHus 1o
MYCLIAIIIINHE
3HaHusa CryzneHT neMOHCTpHUpYeT 3HaHue- | CTyIOeHT JeMOHCTPUPYET CtyzneHT MOXeT
3HaKOMCTBO, 3HAHHUE-KOIIHIO: aHAJIUTHYECKHUE 3HAHUS: CaMOCTOSATENIBHO
y3HaeT 00BEKTHI, IBJICHUS U YBEPEHHO BOCIIPOU3BOAMT H W3BJIEKATh HOBBIE
MIOHATHS, HAXOAUT B HUX MOHUMAET TOTy4YEeHHbIE 3HAHUS U3
pas3nuumsl, IPOSBIISET 3HAaHNE 3HAHMS, OTHOCUT X K TOH WJIM | OKPY’KaroIllero MHpa,
HCTOYHUKOB TOJTyYEHHS MHOH KJIacCH(PHUKAINOHHON TBOPYECKH UX
nH(popManuH, MOXET TpyIIe, CaMOCTOSITENBEHO HCIIONIB30BATh IS
OCYILECTBIIATH CAMOCTOSITEIHHO CHCTEMaTH3HUPYeT HX, MPUHATHS PELICHUN B
PEnpoyKTUBHBIE AEHCTBUS HAL yCTaHaBJIMBAET B3aMOCBS3H HOBBIX H
3HaHMSAMH IIyTEM MEXIYy HUMH, IPOAYKTHBHO HeCcTaHJapTHBIX
CaMOCTOSTENIEHOTO HIPUMEHSET B 3HAKOMBIX CUTYyalHsX.
BOCIIPOM3BEACHUS U IPUMEHEHHS | CHUTYyalusX.
HHQOPMALUH.
VMeHus CryneHT yMmeeT KOppEeKTHO CryneHrt ymeet CryneHTt ymeet
BBITIOJTHATH MIPEAITICAHHbIE CaMOCTOSITEIILHO BBITIOIHATD CaMOCTOSITETILHO
JIEHCTBUS 110 UHCTPYKLUHY, JercTBus (IPUEMBL, BBIIOJIHATh IEUCTBUS,
ITOPUTMY B M3BECTHOU OTIepaIym) 1O PEIICHNI0 CBSI3aHHBIC C
CUTYyaIll{, CAMOCTOSITEIHHO HECTaHAAPTHBIX 3a/1a4, penieHreM
BBINOJIHAET JEHCTBUS 110 TpeOyronmx BeI0Opa Ha HCCIIeI0BATENbCKUX
PEIIEeHNIO TUIIOBBIX 3a/1a4, OCHOBE KOMOWHAIMN 3a/1a4, IEMOHCTPUPYET
TpeOyroumx BpIOOpa U3 YKcia U3BECTHBIX METOIOB, B TBOpPYECKOE
M3BECTHBIX METO/IOB, B HeTpeacKa3yeMo HCTIOJIE30BaHHE
MpesIcKa3yeMo U3MeHsoLecs HU3MEHSIIOIEHCS CUTyaluu YMEHUH (TEeXHOJIOTHIA)
CUTyaluu
NmeTn CTyIeHT JeMOHCTPUPYET CryneHT 1eMOHCTpUPYET CryneHr rotos
IIPaKTHYECKHIA TOTOBHOCTB K PEIICHUIO TOTOBHOCTH K pemaTh MPaKTHIECKHe
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OIIBIT

y4eOHBIX,
yueOHo-
MPOCKTHBIX
COLIMAIIBHO-
MPOCKTHBIX

CUTyalusiIx

NPpUMCHCHUSA B

OTPaHUIEHHOTO KOJIMYECTBA
HETUIIUYHBIX 3a/1a4 IPU yCIOBUU
OKa3aHUsl EMy METOINYECKOU
MOMOIIY (HampuMep, TOCTaHOBKA
YTOUYHSFOILIUX BOIIPOCOB), @ TAKXKE
M | He roToB pelaTh NpakTH4ecKHue 3a]1a4 NOBBIIICHHOM
3aJa4y NOBBIIIEHHOH CIIOKHOCTH
U TpUHAMATH MIPUHUMATh
npodeccrnoHaNbHBIEe U
yIpaBIeHYECKHE 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
peIIeHUN TPAaKTHIECKUX

CJIOKHOCTH, ITO3BOJIAIOIINUX

npo¢eCCHOHATIbHEIE U
yIpaBJIEHYECKUE PEIICHHS B

OIPCACIICHHOCTHU, IMPpU

METOJINYECKOM 00ECIIeYCHHH.

CJIO’)KHOCTH,

MpUHUMAaTh

HEIOJTHOM

METOIMYECKOM
o0OecIieueHuu.

yIpaBJIeHYECKUe

HEAOCTATOYHOM

HOpPMAaTUBHOM U

3aJ1a9M TTOBBIIIICHHON

HCTHUIIOBBIC 3a1a4H,

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

cBOOOJTHO OMNEpHPOBAaTh IMOHATUEM: CTENEHb C IENbIM  TOKa3aTeleM,
WCTIONB30BaTh TOAXOMAILYI0 (OPMY 3alMCH NEHCTBUTENBHBIX HYHCEN JUIS
penIeHns NPaKTHYECKHX 3a/1a4 ¥ IIPEICTABIEH s JaHHbIX;

cBOOOJTHO OMEPHPOBAaTh NMOHATHEM: apU(METHUECKHII KOPEHb HATYpaTbHOMI
CTENEHN;

cBOOOJTHO OIIEPHPOBATh TMOHATHEM: CTENEHb C PAllOHAIBHBIM MOKa3aTeleM;
cBOOOJTHO ONEpPUPOBATH TOHATUAMHK: JIOTapu(pM dYHCIA, JACCATHYHBIE U
HaTypaJbHbIE JIOTapH MBI,
CBOOOJTHO OTIEPHUPOBATH MNOHATHAMHU: CHHYC, KOCHHYC, TaHI€HC,
KOTaHI'€HC YHCIIOBOTO apryMeHTa;

OINEpHpPOBATh MOHATHAMU: aPKCHHYC, aDKKOCHHYC ¥ apKTaHT€HC YHCJIOBOTO
apryMeHTa.

VpaBHEHMS U HEPABEHCTBA:

cBOOOJTHO ONEPHPOBATh NMOHATHUSIMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCHMIIbHBIE ~ yPaBHEHUS U

YpaBHCHUA-CICACTBUS, PaBHOCHJIbHBIC

HaunmenoBanue JlecKpHIITOPBI pe3yJbTaTa 00y4eHHUs DopMBbI KOHTPOJIS
pe3yJbTaTa Texymero -
o0y4enust g
= 3
g 7
=
IIpenmerHbie B pesynbrare ocBoeHHs YueOHOM IUCUMIUIMHBI (Kypca) oOydaromimecs | - BBIIOJHEHHE MPAKTHYECKUX
Ppe3yIbTaThl JIOJDKHBI OBJIAf€Th CIEAYIOIIMMH HpPEIMETHBIMH DPe3ylbTaTaMU OCBOEHHS | paboT;
U3YYEHUS OCHOBHOH 00pa30BaTEIbHON MPOrPaMMBI: - IpoBepKa padboumnx
IIpenmerHble pe3ynbTaThl OCBOSHHUS (enepaibHON padouel mporpaMMsl O | TeTpanei
MaTeMaTHKe IPEACTaBICHBI 110 roJaM OOydeHUs B paMKaxX OTJEIbHBIX | - TeMaTHYECKHE JUCKYCCHU
y4eOHBIX KypCOB B COOTBETCTBYIOIIHX Pa3fiellax HACTOAIIEH IPOrPaMMBL. - peleHne 3a1a4d 1
K xonmy oOyuenust B 1 moiayroamu OOyYalOIIMICS MOJYYHUT CIEAYIOLUIME | YNPaKHEHUH 1o oOpasily
IpeIMETHbIE PEe3yJIbTaThl 10 OTACIBHBIM TeMaM (efepanbHOi pabodeil | - YCTHBIH OMPOC HA JTEKIHsX /
mporpaMMbl  y4eOHOTO Kypca «Anrebpa M Hadana MaTeMaTHYECKOro | MPaKTUYECKHUX 3aHATHAX
aHaIU3a»: - TeMaTHYECKHE IUCKYCCHU
Yucna ¥ BRIYUCICHUS: - pabota ¢ TecTaMu U
CBOOOJHO OINEPUPOBATh MOHATUSAMH: DPAlMOHANBHOE 4YUCIO, OECKOHEUHas | BOIPOCAMH AT
nepuoandeckast IpoOb, MPOLEHTHI, UPPALHOHAIBHOE YHCIO, MHOXKECTBA | CaMOIPOBEPKH
PaLHOHAIBHBIX U JeHCTBUTENBHBIX YHCEIl, MOLY/Ib JEHCTBUTENHOTO YUCIA; | - IPOBEPKA KOHCIIEKTOB
NPUMEHATh JPOOH M TPOLEHTHl IS pelIeHHs HPUKIAIHBIX 3aJad M3 | - TePMUHOJIOTHYECKUIl
Pa3IMUHBIX OTpaciel 3HaHUH U peaIbHOM KU3HHU; JIUKTaHT &
MIPUMEHSTH PUONTVDKEHHbIE BEIYHUCIICHHS, IPaBIJIa OKPYTJICHUS], IPUKHUAKY U §
OLICHKY pe3yJIbTaTa BBIYHCIICHUIH; &

32




HEPaBEHCTBA;
IOPUMEHATh Ppa3IMYHbIe METOAbI pEIICHHS palHOHAIBHBIX M APOOHO-
PaLMOHANIBHBIX YpPAaBHEHMH, NMPUMEHSATH METOA HHTEPBATOB U PEIICHHS
HEPaBEeHCTB;

CBOOOJIHO ONEPHUPOBATH IOHATHSAMH: MHOTOWIEH OT OJHOH IepEeMEHHOM,
MHOTOWICH C LEIbIMH KOd(hQUIUEeHTaMH, KOPHH MHOTOWICHA, NPHMEHSITh
JleTIeHHe MHOTOWICHa Ha MHOTOWICH C OCTaTKOM, TeopeMy besy u Teopemy
Buera mns pernenus 3agad;

CBOOOJHO ONEpPHPOBATh MOHATHAMHU: CHCTEMAa JIMHEHHBIX YyPaBHEHUIA,
MaTpHULa, ONpPEeIeIHUTeNhb MAaTPHIB 2 X 2 U €ro IeOMETPUYECKUH CMEICI,
HCTIONB30BaTh CBOMCTBA ONPENeNUTeNs 2 X 2 JJIs BBIYHCIICHUS €T0 3HAUCHHS,
MIPUMEHATH ONPENENUTeNH IS PEIICHHUS CHCTEMbl JHHEHHBIX ypaBHEHU,
MOZIEIMPOBATh PEANbHBIE CUTyallUH C MOMOMIBIO CHCTEMBI JIMHEHHBIX
YpaBHEHHH, HCCIEAOBAaTh MOCTPOSHHBIE MOJENH C IOMONIBI0 MATpHUIl U
oIpeieuTeNeH, HHTEPIPETHPOBATH IIOTyUECHHBIH Pe3ylIbTaT;

HCTIONB30BaTh CBOWCTBA JEHCTBHH C KOPHSAMH JUIL HpeoOpa3oBaHHs
BBIPAYKECHUIA;

BBITIOJIHATE IPEe00pa30BaHMs YHCIIOBBIX BEIPAKCHHUMH, COIEPIKAIIUX CTEIICHH C
panOHAIBHBIM II0Ka3aTeleM;

HCTIONB30BaTh cBoOiicTBa norapupmMoB ULt npeoOpa3oBaHus
JI0Tapr()MHIECKUX BBIPAKCHUH;

CBOOOJHO OIEPHPOBaTh IOHATHSIMU: HPPAIMOHAIBHEIE, 10Ka3aTeIbHbIe
norapuMUUECKUe YpaBHEHHUs, HAXOAUTh HX peUIeHus C I[IOMOLIBIO
PABHOCHIIbHBIX IIEPEXOJI0B UIIH OCYIIECTBIISASA IPOBEPKY KOPHEIA;

HPUMEHATh OCHOBHbIC TPUTOHOMETPHYECKUE (hOPMYJIbI 17T IIPe0dpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKSHHI;

CBOOOJHO ONEpHPOBATh IOHATHEM: TPUTOHOMETPUUECKOE ypaBHEHUE,
HPUMEHATh HeoOXoaumbie (OPMyNbl [UIs PEIICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHHUI;

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

ypaBHEHHMsI, HEPABEHCTBA 110 YCJIOBHIO 3alauH, HCCIENOBATh IIOCTPOCHHBIE
MOZIEJIH C HCIOJIb30BaHHEM alllapara aareophl.

DyHKUMY U rpaduKu:

CBOOO/IHO OMEPUPOBATH MOHITHAME: (QYHKLHsI, CIIOCOOBI 3aqaHus QyHKIUH,
B3aMMHO OOpaTHble (YHKUMM, KOMHO3ULUS (yHKIMH, rpaduk (yHKIMH,
BBITOJIHATD JIEMEHTAapHbIE IPe00pa3oBaHus rpauKoB (yHKIIHH;

CBOOOJHO ONEpPHPOBaTh MOHATUSAMHU: OONACTH OMNpPEAENCHHS U MHOXKECTBO
3Ha4YeHUN (DYHKIUHM, HYTH (YHKIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;
CBOOOJHO ONEPUPOBATh MOHSTHAMH: UYETHBIC W HEYETHBIC (YHKIHUH,
nepuoAMdeckue  (YHKIMH, TPOMEXYTKH MOHOTOHHOCTH  (DyHKIUH,
MaKCHMYMbl ¥ MHHHMYMBI (DyHKIUH, HanOOIIbIIICe 1 HAMEHbIIee 3HaUCHHE
(DYHKINH HA IPOMEXYTKE;

CBOOOJIHO OMEPUPOBATH MOHATHSAMU: CTENIEeHHAs GbyHKIUA ©
HATypalbHBIM M LEIObIM IOKa3aTeneM, IpadHK CTeneHHOH (GYHKIHU C
HATYpalbHBIM M LEJBIM IIOKa3aTeleM, Tpaduk KOPHS N-OH CTENEHH Kak
(yHKIMH 00paTHO# CTEHEHH C HAaTypalbHbIM [OKa3aTeleM,;

onepupoBaTh MOHATHSAMH: JHMHEHHAs, KBaJpaTH4YHAas U APOOHO-NHHEHHas
(YHKIMH, BBINONHATH AIEMCHTAPHOC HCCICJOBAHUE U MOCTPOCHHE HX
rpaguKoB;

CBOOOJHO ONEPUPOBATh MOHATHAMHU: IMOKa3aTelbHas M Jorapudmuueckas
(YHKIMH, X CBOMCTBA U IpaduKH, UCIIONB30BaTh X IpadUKN I PeLICHHS
YpaBHEHMIA;

CBOOOJHO ONEPHPOBATh MOHATHAMU: TPHUTOHOMETPHYECKAs OKPYKHOCTb,
oIpeieIeHHe TPHIOHOMETPHYECKHX (DYHKITHI YUCIOBOTO apIyMEHTa;
UCTIONB30BaTh TIpadukd GYHKIMI I HCCIEJOBAHHSA IPOIECCOB U
3aBHCHMOCTEH IIpU DPEIICHUM 3afad M3 APYruX Y4YeOHBIX INPEAMETOB U
peanbHOU KU3HH, BBIPAXKaTh (POPMyTaMU 3aBHCHMOCTH MEXIY BEIUNUNHAMU;
Havana MaTeMaTHYeCKOTO aHAIM3a:

CBOOOJHO OIEPUPOBATH MOHATUSAMH: apH(PMETHUCCKas U TeoMeTpHUecKast
mporpeccus, OCGCKOHEYHO yObIBaromas TeoMeTpHYecKas MpOTPEecCHs,
JIMHEHHBIA M SKCHOHEHIHMANBHBIA POCT, (OpMyNa CIOKHBIX IPOIEHTOB,
HMeTb NIPECTaBICHHE O KOHCTAHTE;

HCTIONB30BaTh IPOTPECCHU UL DEIICHHs pPealbHBIX 3aj]ad IPUKIAJHOTO
XapaxTepa;
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CBOOOIHO OIIEPHPOBATH MOHATUIMH: IIOCIIEOBATEIFHOCTD, CIIOCOOBI 3aJaHHs
MOCIIEI0BATEILHOCTEH, MOHOTOHHBIE H OrPaHUYCHHEIE TIOCIICJ0BATEIFHOCTH,
MOHMMATh OCHOBBI 3apOXKICHHS MAaTEMAaTHUYECKOTO aHalli3a KaK aHalu3a
OECKOHEYHO MAJIBIX;

CBOOOJIHO OTIEPHPOBATH ITOHATUSIMH: HETIPepPHIBHBIC GbyHKIHH,
TOYKH pa3pbiBa rpaduka GyHKIUN, aCHMITOTHI TpaduKa QYHKIINH;
CBOOOJHO OIEpHUPOBATh IOHATHEM: (YHKIHS, HEIpephIBHAs Ha OTpeE3Ke,
MIPUMEHATH CBOICTBA HEMIPEPHIBHBIX (PyHKINMIT s pelIeHus 3a1ad;
CBOOOJHO OIEpUPOBATh MOHATHSAMHU: MepBas U BTOpas HPOU3BOJHBIC
¢yHKIMH, KacaTenbHas K rpaduKy QyHKIHHN;

BBIYUCIIATH IPOU3BOJHBIE CyMMBI, IIPOU3BEICHHUS, YACTHOTO ¥ KOMIIO3HIHU
IBYX (QyHKIUH, 3HATH IPOU3BOJHBIC HIIEMEHTAPHBIX (DYHKIIHH;

HCTIONB30BaTh T'€OMETPHYECKHI M (U3MYECKUI CMBICI MPOU3BOTHON JUISL
penreHus 3axad.

MHoOXecTBa U JIOTHUKA:

CBOOOJHO  ONEpHPOBaTh  IMOHATHAMH: MHOXECTBO, OIEpallid  Haj
MHOXECTBaMH;

HCTIONB30BaTh TEOPETUKO-MHOXKECTBEHHBIN alIapaT JUlsl OMHCAHHs PealbHBIX
MIPOLIECCOB U SABJICHUI, IIPU PEIICHUH 3a1a4 U3 APYruX y4eOHBIX IPEAMETOB;
CBOOOJHO ONEPHUPOBATh NOHATHSAMHU: OIpEAeNCHHE, TeOpeMa, ypaBHEHHe-
CIICICTBHE, CBOWHCTBO  MAaTeMaTHYEeCKOro OOBEKTa, JIOKa3aTelbCTBO,
PaBHOCHIIBHBIE yPaBHEHHS U HEPABEHCTBA.

K xoHIly 00y4eHHs: BO 2-M HOJIYroAnu OOYYaIOIIMICS MOTYyYHUT CIEAYIOLIHE
MpeIMEeTHBIC Pe3yJIbTaThl 10 OTACIbHBIM TeMaM (eaepanbHOll paboueit
nmporpamMMmbl  yueOHOro Kypca «Auredpa M Hadana MaTeMaTHYECKOro
aHaIu3a»:

Yucrna ¥ BBIYUCIICHUS:

CBOOOJIHO OIIEPUPOBATH IIOHATUSMH: HATYPAJIbHOE U 1IEJI0€ YHCII0, MHOJKECTBA
HATYpaJIbHBIX U LENBIX YHCEJ, UCIOJIB30BATh NPU3HAKH JIEIMMOCTH LEJbIX
yucen, HOJl u HOK HatypanbHbIX 4ucen Ul pelieHus 3a1ad, NPUMEHSATh
anroput™ EBkimpa;

CBOOOJHO OIEPUPOBATh MOHATHEM OCTaTKa IO MOJIYNIO, 3allUCHIBATh
HaTypaJibHblE YUCTIA B PA3IMYHBIX IO3ULHUOHHBIX CHCTEMAX CUUCICHHUS;
CBOOOJHO ONEPHPOBATH MOHATHAMM: KOMIIEKCHOE YHCIO U MHOXKECTBO
KOMILIEKCHBIX YHCEl, IIPEACTABILTh KOMILUIEKCHBIE YHCTIa B alredpandeckoit
U TPUTOHOMETPUUECKOH (opMe, BHIIOIHATH apU(METHYECKUE ONEpalun ¢
HHMMH U H300pakaTh Ha KOOPAHHATHOH IIIOCKOCTH.

VYpaBHEHHs U HEpaBEHCTBA!

CBOOOJHO OIEPHPOBATh IMOHATUSIMHU: HPpAlMOHATbHbIE, MOKa3aTelbHbIE U
norapuMUUECKUEe HEPABEHCTBA, HAXOAUTh UX pEIICHHS C I[OMOLIBIO
PABHOCHIIBHBIX TI€PEXO/0B;

OCYIIECTBIATh OTOOpP KOpHEH TIIpU pPEIIeHHH TPUTOHOMETPHUIECKOTO
ypaBHEHMSI; CBOOOJHO ONEPUPOBATh IIOHSATHEM TPUTOHOMETPUUECKOE
HEPaBEHCTBO, IPHMEHSTh

HEoOXOAUMBIE (dopmyb UL pelIeHust OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABCHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMH: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPaBEHCTB, DPABHOCHJIbHBIE CHCTEMbl H CHCTEMBI-CICACTBHS, HAXOAUTh
pelIeHUs] CUCTEMBI U COBOKYIHOCTEH paIlMOHANbHBIX, HPPAIMOHANbHBIX,
0Ka3aTe/bHBIX U JOrapH()MUICCKUX YPaBHEHUH U HEPABEHCTB,

pemratsb panyoHalbHbIE, UppalioOHANIBHBIE, HOKa3aTeNbHBbIE,
norapuMUUecKue U TPUTOHOMETPUUYECKHE YpPaBHEHHs U HEPAaBEHCTBA,
cozeprKalyue MOTYIIH U apaMeTphl;

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

MOZEIHPOBATh pealbHbIC CHTYyallHd Ha S3bIKE anreOpbl, COCTaBILATH
BBIPA)KCHUS, YPAaBHEHUS], HEPABCHCTBA U HX CHCTEMBI IO YCIIOBHIO 3a/auH,
HCCIIeI0BATh IOCTPOCHHBIC MOJENIH C HCIIONB30BAHHEM allapara anreOpsl,
HMHTEPIIPETUPOBATH IOIYYCHHBIH pe3yIbTar.

DyHKIMY U rpaduKu:

CTPOHTH TIpauKH KOMIO3UIUHM (YHKIUH C IOMOINBIO 3IEMEHTapHOIO
HCCIICJOBAHUS U CBOMCTB KOMIO3HUIIMH JBYX (DYHKIIHIA;

CTPOHTh TIeOMeTpUYecKHe o00pasbl ypaBHEHMH M  HEPaBeHCTB Ha
KOOpPAMHATHOH IIOCKOCTH;

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

Havana MaTeMaTHYeCKOTO aHAIH3a:

HCTIONB30BaTh IPOU3BOAHYIO AT HCCISA0BAHUS (PyHKIIMH HA MOHOTOHHOCTh
1 DKCTPEMYMEI;

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

HCTIONB30BaTh HPOM3BOJHYIO Ui HAXOXKAEHUS HAWIYdIIero PEIICHUs B
NPUKIAJHBIX, B TOM 4YHCIE CONMAIbHO-DKOHOMHYECKHX, 3ajadax, Uit
OIIpe/ieTIeHNs] CKOPOCTH U YCKOPEHHMs IIpoLecca, 3aJaHHOro (GopMyoil uim
rpauKoM;

CBOOOJHO OIEpPHUPOBATh IOHATHAMH: II€PBOOOpa3Hasl, OIpPEeNeINEHHBII
HHTETrpaj, HAXOJUTh IePBOOOPA3HEIE IIEMEHTAPHBIX (QYHKIUH U BEIYHUCIATH
uHTerpan no ¢popmyine Herorona-Jleiibnnma;

HaXOJUTh IO ! INIOCKUX GUTYp U 0OBEMBI TEN C HOMOIIBIO HHTErPaa;
HMeTh IpEJCTaBIeHHE O MATeMAaTHYEeCKOM MOJEIMPOBAHUHM Ha IIpUMepe
cocTaBieHHs Ju(GepeHIHaTbHBIX YPaBHEHHII,

peniaTh NpUKJIaJHBIC 33/ladd, B TOM YHCIIE CONUATbHO-IKOHOMHYECKOTO H
(u3HUeckoro xapakrepa, CpeAICTBAMI MaTEMATHIECKOTO aHAIN3a.
peaMeTHbIE Pe3yNIbTaThl [0 OTJENbHEIM TeMaM y4eOHOTo Kypca «I'eoMeTpush».
K xoHmy 1 momyroaust o0ydaromuiicst HayInuTCs:

CBOOOIHO OIIEPHPOBATH OCHOBHBIMH ITOHATHSMH CTEPEOMETPUH IIPH PEIICHUN
3a/1a4 U NIPOBEICHHH MAaTEMaTHYECKHX PaCCyKACHUI;

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

KJIacCU(UIUPOBATh B3aUMHOE DPACIONOXKEHHUE IPAMBIX B IIPOCTPAHCTBE,
IUIOCKOCTEH B IIPOCTPAHCTBE, MPSIMBIX H IJIOCKOCTEH B IPOCTPAHCTBE;
CBOOOJIHO OIEPUPOBATH MOHATHAMH, CBSI3aHHBIMU C YITIaMU B IIPOCTPAHCTBE:
MEX[y OPSMBIMH B IPOCTPAHCTBE, MEXKLY IIPAMOM U IIOCKOCTBIO;

CBOOO/IHO ONEPUPOBATH OHATUSIMHY, CBSI3aHHBIMH C MHOTOIDAaHHUKAMH;
CBOOOJHO pACIO3HABAaTh OCHOBHbIE BHIBI MHOIOTPAaHHHMKOB (IIpHU3Ma,
NUpaMua, MPSIMOYTOJIbHbIN Napaenenumes, Kyo0);

KJIacCU(pUUUPOBATh ~ MHOTOTPAaHHMKH,  BBIOMpas ~ OCHOBaHHMSA UL
KJIaccu(uKanuy; CBOOOJHO ONEPUPOBATh IIOHATUSMH, CBS3aHHBIMU C
ceyeHHeM MHOTOIPaHHUKOB INIOCKOCTBIO;

BBIIOJIHATD MApaJlIeNIbHOE, LIEHTPATbHOE U OPTOrOHAIbHOE POEKTHPOBAHNE
¢uryp Ha IIOCKOCTb, BHINOIHATH H300pakeHUs (PUTYp HA IIIOCKOCTH;
CTPOHTH CEUYEHHS MHOTOTPAHHHMKOB PA3IMYHBIMH METOJAMH, BBINOIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX HUTYp: BUI
cBepXy, COOKY, CHU3Y;

BBIYUCIIATH ILIOLMIAAU HOBEPXHOCTEH MHOTOTPAaHHHKOB (IPH3Ma, MHPaMUAa),
TeOMETPHYECKHX Tell ¢ IpuMeHeHneM Gopmyir;

CBOOOJIHO OTEPUPOBATH MOHATUSIMH: CHMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh
U IJIOCKOCTh CHMMETPUH, LIEHTP, OCh U IIOCKOCTh CHMMETPUH (UTYPEI;
CBOOOJHO  OIEPUPOBATH MOHATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAHHATAM B IPOCTPAHCTBE;

BBIMIOJIHATD AEHCTBHUS HaJl BEKTOPAMH;

pemiaTh 3aaud Ha JOKa3aTeNbCTBO MAaTEMAaTHYECKHX OTHOIICHUH H
HaXOXKIEHHE TeOMETPUUECKUX BEJHYMH, IPUMEHSS U3BECTHBIC METOIBI IIPU
pelIeHnH MaTeMaTHYeCKHX 3a[ad IOBBIIIEHHOTO M BBICOKOTO YPOBHSA
CII0)KHOCTH;

OPUMEHATh  TpocTeiflliie MporpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAI[HOHHbIE CHCTEMBI IIPY PEIICHUH CTEPEOMETPUIECKUX 3a1a4;
U3BIIEKaTh, IPEOOPa3OBBIBATE M HHTEPIPETHPOBaTh  HH(POPMAIUIO O
MIPOCTPAHCTBEHHBIX T'EOMETPHUYECKHX (UTrypax, MpeACTaBICHHYI0 Ha
gepTexax U PHCYHKAX;

MIPUMEHATH IIOTy4YCeHHbIC 3HAHUS HAa MPAKTHKE: CPAaBHUBATh U aHAIM3UPOBAThH
peanbHbIe CHTYallH, IPUMEHITh HU3ydeHHbIC MOHATHS B IPOLECCE IOUCKA
pelIeHnsl MaTeMaTHYeCKH C)OPMYIUPOBAHHON MPOOIEMBI, MOAEIHPOBATH
peanbHBIE CHTYyallHd Ha S3bIKE TE€OMETPUH, HCCIIENOBATh IOCTPOCHHBIE
MOZIENIH ¢ UCHONIb30BAaHHEM I€OMETPHUYECKHX MOHATHI M TeOopeM, ammapara
anreOpsl, pemIaTh NPaKTUYECKHE 3aJadl, CBS3aHHBIE C HAXOXKICHHEM
TeOMETPHIECKHX BEIUYUH;

HMeTb MPEICTAaBICHUs] 00 OCHOBHBIX JTalaX pa3BUTHUS TEOMETPHH Kak
COCTaBHOM YacTH (DyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.
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K xonIy 2 momyroaust o0ydaromuiicss HayIuTCs:

CBOOOJHO ONEPHPOBATh MOHATHSAMH, CBS3AHHBIMH C IMIMHIPHYIECKOH,
KOHHYECKOH H C(epHuecKoil IOBEPXHOCTSIMH, OOBSICHATH CHOCOOBI
TIOJTyqeHUS;

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

pacro3HaBaTh Tela BpameHus (LUIMHAP, KOHYC, cdepa U Mmap) U 00bICHATH
CIOCOOBI HOYYCHHS Tell BPAICHUS;

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

CBOOOJIHO ONEPHPOBATH MOHATHSAMH, CBSI3AHHBIMH C KOMOHHAIUSMH Tel
BpallleHUss ¥ MHOTOTPAaHHHMKOB: MHOTOTPaHHHK, BIIHCaHHBIA B cdepy U
OIMCAHHBIA OKOJO cdepsl, chepa, BIUCAHHAS B MHOTOIPAaHHHK WM TEIO
BpAILCHUS;

BBIYUCIIATh COOTHOIICHHS MEXAYy IUIONIAISIMH IIOBEpXHOCTEeH M 00bEMaMu
MO00HBIX TEIT;

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

H3BJICKaTh, HHTEPIIPETUPOBATh U MPeoOpa3oBhIBaTh HHPOPMALHUIO (GUTypax,
[PEeJCTaBICHHYI0 HAa YepTeXaX O MPOCTPAHCTBEHHBIX I'€OMETPHUYECKHX H
PHCYHKaX;

CBOOOIHO ONEPHPOBATH IIOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBIIOJIHATH OIEPAlUK HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YpaBHEHHEM B I€KapTOBOM CHCTEeME KOOPIUHAT;
pemiaTh reoMeTpUYECKHE 3a1audl Ha BBIYUCICHHE YITIOB MEXKIY IPSIMBIMU U
IUIOCKOCTSIMH, BHIYHUCIIEHHE PACCTOSHUI OT TOUKH A0 IUIOCKOCTH, B II€JIOM, Ha
[IPUMEHEHHE BEKTOPHO-KOOPJUHATHOIO METOa IIPH PELICHUH;

CBOOOJHO ONEPHPOBATh IOHATHAMHM, CBS3aHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBHIKEHUH;

BBIIOJIHATh ~M300pa)KeHHS MHOTOTPAaHHHMKOM M Tl BpallleHHs IIpU
MapajuleJIbHOM ~ TIEPEHOCe,  LEHTPAIBHOH  CHUMMETPUM,  3€pKaJbHOU
CHMMETPHH, IIPH IOBOPOTE BOKPYT IPSIMOH, IIpeobdpa3oBaHus mog00us;
CTPOHTbH CEUEHHs] MHOTOTPAaHHHKOB M Tel BpALICHMS: CEUEHUS LMIUHIPA
(mapajiebHO M NEPIEHIUKYISIPHO OCH), CEYEHUs! KOHyca (IapajuienbHoe
OCHOBAHMIO U MIPOXOJIAIIee Yepe3 BEPIIUHY), CEUeHHs IIapa;

HCTIONB30BaTh METObl IIOCTPOGHHUsS CEUeHHi: METOH CIIeOB, MeTOJ
BHYTPEHHETO POEKTUPOBAHHS, METOJ IEPEHOCA CeKyILIel MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKACHUS;

MIPUMEHATh FeoMeTpuueckue (paKThl 17T pelIeH s CTepEeOMETPHUECKHX 3a/1ad,
MperoaraloluX HECKOIBKO IIaroB PEIIeHUs], €CIU YCIOBUS IPUMEHEHUS
3a/IaHbl B SIBHOU U HESIBHOM (opme;

pemiaTh 3amaud  Ha JOKAa3aTeNbCTBO MAaTEMAaTHYECKHX OTHOIICHUH H
HaXOXKIEHHE TeOMETPUUECKUX BEIIHMIUH;

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

MIPUMEHATH NOTy4YeHHbIC 3HAHUS Ha IPAKTUKe: CPaBHUBATDH, AHAIH3UPOBATh U
OLICHUBATh pealbHbIe CUTYalluH, IPUMEHATb H3y4EeHHBIC IIOHITHS, TEOPEMBI,
CBOWCTBA B IPOIIECCE MOMCKA PELICHHST MATEMAaTHUECKH C(HOPMYITPOBAHHOM
mpoOJaeMbl, MOJEIUPOBATh pealbHble CHTYallMd Ha S3bIKE T'EOMETpPHUH,
HCCNIeIOBaTh IOCTPOCHHBIE MOJENM C MHCIONB30BAHHEM TI'€OMETPUUECKUX
MOHATHH U TeopeM, ammapara aiareOpbl, pemaTh OpaKTHYeCKHe 3aJauH,
CBSI3aHHBIC C HAXOXKICHHEM I'€OMETPUIECKUX BEIIHUNH,

HMeThb MPEICTABICHUsI 00 OCHOBHBIX JTalaX pa3BUTHUS TEOMETPHUH Kak
COCTaBHOM yacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

IIpenqMerHble pe3ynabTaThl O OTACABHBIM TeMaM YydeOHOro paszena
«BepositHocTh M cratuctukay. K koHny 1 momyromust oOydwarommiics
HAy4YHTCS:

CBOOOIHO ONEPHPOBATh MOHATHAMH: Tpad), IIockuii rpad, cBs3HbIl rpad,
myTh B rpade, Lenb, UK, IePeBO, CTEHCHb BEPIIMHEL, IEPEBO CIydaifHOro
9KCIICPHMEHTA;

CBOOOIHO ONEPUPOBATh MOHATUSMHU: CIYYaiHBIH 3KCHEPUMEHT (OIIBIT),
cilyyaiiHOe COOBITHE, PIEMEHTapHOE CIIy4allHOe COOBITHE (IJIEMEHTApHBIN
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HCXOJ) CIyJaiHOTO OIbITa, HAXOAWUTH BEPOSTHOCTH COOBITHH B OIBITaX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMHU COOBITHAMU;

HAXOIUTh U (OPMYyIUPOBATH COOBITHS: IepeceucHre, 00BEANHEHUE TAHHBIX
COOBITHIA, COOBITHE, IPOTUBOIIOIOKHOE JAHHOMY, HCIIOIb30BaTh AUArPaMMBI
Oiinepa, KOOPAMHATHYIO NPSMYIO IS pEHIeHUs 3a4ad, MOJIb30BaThCs
dopMynoil croxKeHHS BEpOATHOCTEH Ui BEPOSTHOCTEH [BYX H Tpex
CITy4aifHBIX COOBITHI;

ONepHpoBaTh  IMOHATHSAMH:  YCIIOBHAs  BEPOSTHOCTb,  yYMHOXEHHE
BEpPOSITHOCTEH, HE3aBUCHUMBIC COOBITHS, IEPEBO CIy4allHOTO JKCIIEPHMEHTA,
HaXOJUTh BEPOSTHOCTH COOBITHH C NMOMOIIBIO NIPaBHJIa yMHOXKEHUS, iepeBa
CITy4aifHOTO OIBITa, HCIOIb30BaTh (POPMYITy IIOTHON BEPOSTHOCTH, (HOPMYITY
Baifeca mpu penreHnu 3amad, ONPENENATh HE3aBUCHMOCTH COOBITHH IO
(hopMyIie ¥ 0 OpraHU3aIMH CIIy9aliHOTO YKCIICPHMEHTA;

MPUMEHATh HU3ydeHHbIE KOMOHMHATOpHBIE (OPMYNBI OIS IEepEeYnCICHUS]
9JIEMEHTOB MHOKECTB, 2JIEMEHTAPHBIX COOBITHIA CITy4aifHOTO OIIBITA, PEIICHUS
3a71a4 110 TEOPHH BEPOSTHOCTEH;

CBOOOJHO OHEpHUPOBATh IOHATUAMH: OWHAPHBIH  CIy4alHBI  OIBIT
(ucHbITaHKe), yCIIeX U HeyAada, He3aBUCHMBbIe HCIIBITAaH!Us, CePHsl HCIIBITAaHUH,
HaXOJUTh BEPOSTHOCTH COOBITHIL: B CEpHH HCIBITAHHI JI0 IIEPBOTO yCIiexa, B
CepHU HCTBITAHUN BepHyIuH, B ONbITE, CBI3AHHOM CO CIy4aifHBIM BEIOOPOM
13 KOHEYHOH COBOKYITHOCTH;

CBOOOIHO ONEpHpOBaTh MOHATHAMU: CIydaliHasi BEIWYHHA, PacIpeleleHHe
BEPOSITHOCTEH, IMarpaMma pacupeeneHus, OMHapHas ciiy4yaliHas BEIWYMHA,
reoMeTPHYECcKoe, OMHOMHAIIBHOE paclpeeeHuE.

K koHIy 2 nosyroust 00y4aromuics Hay4uTcs:

OIepupoBaTh IOHATHAMH: COBMECTHOE DaclpefielieHHe ABYX CIydaiHBIX
BEJIMYMH, MCIOIb30BaTh TAOJHIy COBMECTHOIO paclpelielieHusl IBYX
CIIy4aifHBIX BEJIMYUH UL BBIAETEHUS PACHPENeNeHHs KaXKIOH BEIMYUHBI,
oIpeieJIeHNs] He3aBUCUMOCTH CIIy4aiHbIX BEJIMYUH;

CBOOOIHO OIEPHPOBATH MOHATHEM MATEMAaTHYECKOIO OXKUAAHMS CIIydaiHON
BEIMYMHBI  (pacrpeneneHus), IPUMEHSTh CBOHCTBA MaTEMAaTHYECKOrO
OXXMAAHUS IPH PElIeHUH 3a[ad, BBIYUCIATH MAaTEeMAaTHYECKOE OXKHIAHHE
OMHOMHAJIBHOTO U T€OMETPUUECKOT0 PaCIpeeIeHUM;

CBOOOJIHO ONEPHPOBATh MOHATHAMMU: AUCIEPCHUs, CTAHIAPTHOE OTKIOHEHHE
Cly4yallHOM BEJIMYMHBI, TPUMEHATh CBOWCTBA JUCIEPCUM  CIydailHOU
BEeJIMYMHBI (paclpeiesieHusT) IPU PEICHUN 331a4, BBIUUCIATH JUCIIEPCUIO U
CTaHAAPTHOE  OTKJIOHCHME  IEOMCTPHYECKOr0 M OMHOMHAIIBHOTO
pacnpeneneHuii;

BBIYUCIIATH BEIOOPOUHbIE XapAKTEPUCTHKHU 110 JAHHOU BBHIOOPKE U OLEHHBAThH
XapaKTePUCTUKH TEeHEePalnbHOM COBOKYMHOCTH JaHHBIX IO BHIOOPOYHBIM
xapakTepucTukaM. OIIEHUBAaTh BEPOSTHOCTH COOBITUHI U IIPOBEPsTh
MpOCTEHIINe  CTATHCTUYECKHE  THUIOTE3bl, MOIb3YSICh  H3YUYCHHBIMHU
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 CaMOOPraHH3aLlUHM Kak
YacTh PEryIATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBHIA:

COCTaBILITh IIaH, AITOPUTM pPELIeHUs 3aJa4, BEIOUPATh CIIOCO0 PelIeHHs ¢
y4€TOM  MMEIOUIMXCS  PECypcoB M COOCTBEHHBIX  BO3MOMKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTUPOBATh BapUaHTHI PELICHUIN ¢ y4ETOM HOBOM
uHdopManHu.

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

BIafeTh HABHIKAMU  IIO3HABATENbHOH peduexcuH Kak  OCO3HAHHS
COBEPIIAEMBIX HEHCTBHA M MBICIUTENbHBIX IIPOLECCOB, UX DE3YNIbTATOB,
BJIaeTh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca H Pe3yabTaTa
pelIeHns: MaTeMaTHIeCKOH 3a1a4u;

IpeIBHAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHHKHYThH IIPH PEIICHUH 3aJadH,
BHOCHUTb KOPPEKTHBHI B AESITENBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBLCTB,
JIaHHBIX, HAHIEHHBIX OIMMOOK, BEIIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YNIbTaTa LEIU U YCIOBHAM, O0BACHATD IPUIHHBI
JOCTIDKCHHSI WM HEIOCTIDKEHUS Pe3ylbTaToB JAEATEIbHOCTH, HAXOIWUTb
omKOKy, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.
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V¥ obyuaromerocs OyayT chopMHUPOBaHBI yMEHHSI COBMECTHOH eATEILHOCTH:
MOHMMATh U HCIOIb30BaTh IPEUMYIIECTBA KOMAHAHOH M MHANUBUIYaIbHON
paboTBl IpU peIIeHHH Yy4eOHBIX 3afad, NOPUHHMATh IIelb COBMECTHOH
JIeATeNbHOCTH,  IUIAHUPOBAaTh  OPraHH3allMI0  COBMECTHOH  paboTHI,
pacnpenensiTe BHUABI pa0OT, JOrOBApPUBATHECS, OOCYXKIATh IPOLECC H
pe3yabTaT paboTsl, 0000IIaTh MHEHHSI HECKOIBKUX TIOACH;

Yy4acTBOBaTh B IPYNIOBHIX (opMax paboThl (0OCYKAEHUs, OOMEH MHEHUIA,
«MO3TOBBIE IITYPMBI» ¥ HHBIE), BBIIONHATH CBOIO YacThb pPabOTHl U
KOOPAMHUPOBATH CBOU JEHCTBHSA C IPYTHMH WICHAMH KOMAaH/BI, OIICHHBAaTh
KauecTBO CBOEr0 BKJaJa B OOMUHA NPOAYKT 1O  KPHTEPHUSM,
chopMyIUPOBAHHBIM YIaCTHUKAMH B3aHMOJCHCTBHSL.

INo3HaBaTenbHBIE YHUBEPCAIbHBIE YUCOHbIC NEHCTBUS:

VY oOyuaromierocs 6yayT copMHUPOBaHBI CIENYIOIIUE 0a30BbIE JTOTHUECKHE
JIEUCTBHS KaK YacTh II03HABATENILHBIX YHUBEPCAIBHBIX yIeOHBIX JeHCTBHIA:
BEIBIIITh U XapaKTepPH30BaTh CYIIECTBEHHBIC MPU3HAKH MaTeMaTHUECKHX
00BEKTOB, MOHATHI, OTHONIEHHH MEXAy IOHATUSAMH, (GOPMYIHPOBATH
ONpe/eNIeHHs] ~ INOHATHH,  yCTaHABIMBAaTh  CYIIECTBEHHBIH  NPU3HAK
KIacCU(UKALY, OCHOBAaHUS I OOOOLIEHHS M CPaBHEHUS, KPHUTCPUU
IIPOBOJMMOTO aHANN3a;

BOCIPHHMMATh,  (QOpPMyIHpPOBaTb M I[peoOpa3oBBIBATh  CYXKACHHUS:
YIBEpAUTENbHBIE ¥ OTPHLATEIbHBIE, €IMHHYHBIC, YacTHBlE ¥ OOLue,
YCIIOBHBIE;

BBISIBJIITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEUMS
B (haKTax, JaHHBIX, HAOIIOACHUAX M YTBEPHKACHUSX, IIPEAIaraTh KPHTEPHU
JUIS BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUNIA;

JienaTh BBIBOZABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aK/IIOUCHHH, YMO3aK/IIOUCHHUH 110 aHAJIOTHY;

HPOBOJUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPIKACHHI
(mpsiMBlE M OT INPOTHBHOIO), BBICTPAHBAaTh APIyMEHTALMUIO, IPUBOIUTH
IPUMEPHl M KOHTPIPHMEpPBI, OOOCHOBBIBATH COOCTBCHHBIC CYXKICHUS U
BBIBOJIBI;

BbIOMpaTh crnoco0 perieHus y4eOHOW 3ajayd (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEILICHHUS, BBIOUpATh HamOosiee MOAXOMAIMA C  y4EToM
CaMOCTOSTEIIBHO BBIJICTICHHBIX KPUTEPUEB).

Y oOywaromerocs  Oynyt  chopmupoBaHbl  cieaywooume — 0a3oBbie
HCCIICZIOBATENBCKIE ACHCTBUSL KaK 4acTh MO3HABATEIbHBIX YHHBEPCAIBHBIX
y4eOHbIX JICUCTBUNA:

HCHOIB30BaTh BOIPOCH KAK HCCIENOBATENbCKUII MHCTPYMEHT IMO3HAHUS,
(hopMymHpoBaTh  BOHPOCHI, (DHKCHUPYIOIIHE MPOTUBOPEYHE, MpodIeMy,
yCTaHAaBIMBaTh ~ HMCKOMOE W  JaHHOe,  (OPMHPOBaTh  THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HINIO, MHEHHE;

MPOBOJIUTH CAMOCTOSTEIBHO CITAHUPOBAHHBII SKCIIEPUMEHT, MCCIICIOBaHIE
[0 YCTaHOBJCHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OObeKTa, SBICHUS,
[polecca, BBISBICHHIO 3aBHCHMOCTEH MEKIY OOBEKTaMH, SBICHUSIMH,
poLeccamu;

CaMOCTOSATENBHO (HOPMyIHPOBATh OOOOIICHNST W BBIBOJABI MO PE3yNbTaTaM
MPOBEAEHHOTO HAOMIONCHNUS, KCCIICOBAHNs, OLCHUBATh JOCTOBEPHOCTH
MOJYYCHHBIX PE3yJIbTaTOB, BHIBOAOB U 000OIIEHUI;

[POTHO3MPOBATh BO3MOXKHOE pPAa3BUTHE IPOIECCA, a TAKKE BBIABUIaTh
HPEATIONOKEHHUS O €ro Pa3BUTUH B HOBBIX YCIIOBHSX.

VY obyuaromerocs Oynyr  cdopmupoBaHbl ~ yMeHHs ~ paboTaTh C
uHpopMaIMel KaKk 4YacTh IIO3HABATENbHBIX YHHBEPCAJIBHBIX Y4eOHBIX
JIEHCTBHIA:

BBIIBIIATH AeUUNTHI MH(OPMALNY, TaHHBIX, HEOOXOJUMBIX ISl OTBETAa Ha
BOIPOC U IS PEIICHNUS 3a1a4H;

BBIOMPATh MH()OPMALHIO M3 HCTOYHHKOB Pa3INYHBIX TUIIOB, aHAIN3UPOBATH,
CHCTEMAaTH3HPOBATh M HHTEPIPETUPOBATH HH()OPMALIHIO PA3IHYHbIX BUAOB U
dbopm npencrasneHus;

CTPYKTYypUPOBaTh MH(OPMALHNIO, NPEACTABIATE €€ B PasiIHYHBIX (opMax,
WLTIOCTPUPOBATH TpahUueCKu;

OLICHUBATD Haa&KHOCTh napopMaIn o CaMOCTOSTEIIBHO
cOpMyINPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHbIC yHHBEPCAIbHBIC y4eOHBIC NCHCTBHUSL:

VY ofyuatomerocst Oyayr copmMupoBaHBl yMEHHs OOIICHUS KaK 4YacTh
KOMMYHHKATHBHBIX YHUBEPCAIIBHBIX YUCOHbIX ACHCTBHUIA:
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BOCHPHHUMATE ¥ (OPMYIHPOBATH CYXK/ICHHS B COOTBETCTBUH C YCIOBUSIMH U
LeTIMH OOIIEHUs], ICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PCHUS B
YCTHBIX U IUCEMEHHBIX TEKCTaX, JaBaTh IIOSCHEHUSI I10 X0y PEIICHUS 3a1a4H,
KOMMEHTHPOBATh IOIyYCHHBIH Pe3ybTaT;

B X0Jie 00CYXJEHHs 3aaBaTh BOIPOCHI O CYIIECTBY OOCYKHAEMOIl TEMBI,
po0OJIeMbl, peraeMol 3a7aud, BHICKAa3bIBAaTh WJICH, HAIlelIeHHBIE Ha IIOHCK
peLIEHNs, CONOCTABIIATh CBOU CYKAEHUS C CYXKICHUSAMU APYTUX y4aCTHUKOB
nuanora, oOHapy)XKMBAaTh Pa3IUYHe M CXOACTBO IMO3UIUH, B KOPPEKTHOU
hopme GpopMyIHPOBATE PA3HOINACHUS, CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YNIbTAThl PELICHU 3a/1a4H, SKCIIEPUMEHTA, UCCIIEA0BAHMA,
MIPOEKTa, CAMOCTOATEIEHO BEIOUPATh (JOPMAT BEICTYILUICHUS C YYETOM 3a]ad
IIpe3eHTaluy 1 OCOOCHHOCTEH ayAUTOPUH.

JInaHnocTHBIE
pe3ynbTaThl
00y4eHust

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

B pesynbrare H3ydeHHsw MaTeMAaTHKH Ha YPOBHE CpEJHErO OOIIero
oOpa3oBaHust y oOydwaromerocss OyayT CQOpPMHPOBAHBI —CIERYIONIHE
JIMYHOCTHBIE PE3yIbTaThL:

1) rpaxJaHCKOTO BOCTIUTaHUS:

c(hOpMUPOBAHHOCTH TPAKAAHCKOH ITO3UIUH 00yJaIomerocs: Kak akTUBHOTO U
OTBETCTBEHHOI'O WICHAa POCCHHCKOrO O0OINecTBa, IPEICTaBICHHE O
MaTeMaTHYeCKHX OCHOBAaX (DYHKIMOHHUPOBAHWS pAa3IMYHBIX CTPYKTYD,
SIBJICHU, MPOLIEAYP IPaKAaHCKOro 001IecTBa (BBIOOPHI, OIPOCHI U APYroe),
YMEHHUE B3aUMOJIeICTBOBATE C COLMAILHBIMUA HHCTUTYTAMH B COOTBETCTBUH C
uX QYHKUMSIMH U Ha3HAYCHHEM;

2) maTpUOTUYECKOTO BOCIIUTAHHS:

c(hOPMHUPOBAHHOCTh POCCUICKOM IPaXkIaHCKOW HICHTUYHOCTH, YBaXKECHHS K
MIPOIIIOMY H HACTOSIIIEMY POCCHICKON MaTeMaTHKH, [IEGHHOCTHOE OTHOLIICHHE
K ITOCTI)KEHUSIM POCCHHCKHX MAaTEMaTHKOB M POCCHHCKOH MaTeMaTHYeCKOi
IIKOJIBI, HCIIOIB30BaHUE dTHX JOCTIDKEHHH B IPYrUX HayKaX, TEXHOJIOTHSX,
chepax SKOHOMHKH;

3) yXOBHO-HPABCTBEHHOI'O BOCIIHTAHHS:

OCO3HAaHHE TyXOBHBIX LIEHHOCTEH poccuiickoro Hapona, cOpMHPOBaHHOCTh
HPaBCTBEHHOTO  CO3HAHMS, JTHYECKOrO MOBENCHHUS, CBS3aHHOTO C
[IPaKTUYECKHM IIPUMEHEHNEM JOCTIDKEHHI HayKH U AESITENIbHOCTBIO yIEHOTO,
OCO3HaHHE JIMYHOT'O BKJIAJIa B IOCTPOCHNE YCTOHIMBOTO OyIyIIero;

4) 5CTETHYECKOr0 BOCITUTAHUS:

ICTETHYECKOE OTHOIICHHE K MHUpPY, BKJIIOYAs JICTETHKY MaTeMaTHYECKHX
3aKOHOMEpHOCTell,  OOBeKTOB,  3ajad,  pElIeHHH,  pacCyXIeHW,
BOCIPHUMYMBOCTG K MaTeMaTHYeCKHM aclleKTaM pa3nYHbIX BHJIOB
HCKYCCTBa;

5) ¢u3nUecKoro BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh yMEHHSI IPUMEHSATh MaTeMaTHYecKWe 3HaHUusS B
HHTEpecax 3/0pOBOr0 M 0Oe3omacHOro obpasa >KH3HH, OTBETCTBEHHOE
OTHOIICHHE K CBOEMY 3/I0POBBIO (370pOBOE MHTAHHE, COATAHCHPOBAHHBIN
PeXHM 3aHATHIT M OTAbIXa, perymspHas (u3nyeckas aKTUBHOCTB),
¢usmyeckoe COBEPIIIEHCTBOBAHUE pH 3AHATUSIX CIIOPTHUBHO-
037I0POBHUTENBHOI ACSTEIBHOCTHIO;

6) TPYZAOBOTO BOCIMTAHUSI:

TOTOBHOCTH K TPYyAy, OCO3HAHHE LEHHOCTH TPYIOIIO0Us, HHTEpeC K
pasnu4HBIM cdepaM NPO(ECCHOHANBHON AEITEIBHOCTH, CBS3aHHBIM C
MaTEMaTHKOM U €€ MPUIOKEHUSIMU, YMEHHE COBEPLIATh OCO3HAHHBIN BHIOOD
Oynymiedt npodeccur U pear30BbIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3OBaHMIO U
caM000pa30BaHHIO HAa MPOTSHKCHHH BCEH JKH3HM, TOTOBHOCTh K QKTHBHOMY
Y4aCTHIO B PCIICHHM  MPAKTHYECKMX  3aja4d  MaTeMaTHYeCKOW
HAaIpaBICHHOCTH;

7) 9KOJIOrHYECKOTO BOCITHUTAHUSL:

cOPMHUPOBAHHOCTh  DKOJIOTMYECKON  KyNbTYPBI, MOHHUMAaHHE BIMSHUS
COLMANBHO- OSKOHOMUYECKHX MPOLECCOB Ha COCTOSHHE NPHPOAHOH 1
COLMANBHOM Cpe/bl, OCO3HAHHE TITO00AIBHOTO XapakTepa HKOJIOTHYECKUX
mpobsieM, OpHEHTAIMsT HAa TNPUMEHEHHE MATeMaTHYeCKHX 3HAHMH [T
peleHns 3aa49 B 00JIaCTH OKPYIXKAOIeH CPebl, ITTAHUPOBAHHE OCTYIIKOB U
OLICHKU UX BO3MOXKHBIX MOCJIC/ICTBHIT JUIsl OKPYIKAIOIICH Cpe/bl;

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

Oobmue u
npo¢eccroHaIbHbIe
KOMITETEHIIHN

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

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

1K 3.3. CocTaBnsaTh HOAOOPKY 3aKOHOJATENBCTBA U CYAeOHON IPAKTUKH.

pa3BUTHE, IPEeATNIPUHUMATEIBCKYIO JACATCIIBHOCTh B

4.1.3. Iloxazarequ u KPpUTEPUH OUNCHUBAHUA TEKYIIEI0 KOHTPOJISA YCIIEBAEMOCTH H

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

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

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

NpUOOpETEHNE HAaBBIKOB CAMOCTOATENIHHON Pa0OTHI, YMEHHE CHHTE3UPOBAThH MOIYYCHHBIE 3HAHUS U

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

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

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

XOA€ TCKYIIECTO U MPOMEIKYTOUHOI'O KOHTPOJIA.

[Ipu npoBeneHUM TEKYIIETO KOHTPOJI M MPOMEKYTOUYHOW aTTECTalMu IO JUCLUILIMHE B

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

Orenka

Kpurepuu BbICTaBICHUS OLICHKH

OTIIMYHO

(3auTeHO)

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

3aKOHYCHHBIC;

Xopomo
(3auTeHO)

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

X0J1€ abHEH e yueOHOoM 1 MpodheCCHOHATBHOM eATeTbHOCTH

Y 10BIIETBOPUTEIIHHO
(3auTeHO)

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

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

JOITOJIHUTCIIbHBIX 3aHATHM 10 COOTBGTCTBYIOHIeﬁ JUCLHMITIIMHE

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

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

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

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