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1. HOACHUTEJIBHASA 3AIINCKA

OobmeoOpa3oBaTenbHas ydeOHas OUCHUIUIMHA «MareMmatuka: anreOpa W Hadaia
MaTeMaTUYECKOTO aHaJIn3a; TeoMeTpus» (nmanee — «MaremaTukay) W3y4JaeTcsi B
OI'BIIOY «BTXKT Koctpomckoit obmactu» (aiee TEXHUKYM), pEaTH3YIOIIEM
00pa3oBaTENbHYIO MPOrpaMMy CpEIHEro  olmero oOpa3oBaHusi B Ipejenax
OCBOGHHUSI OCHOBHOW mpodeccHoHaNbHON oOpa3oBarenbHON mporpamMmbl  CIIO
(OIIOIT CIIO) Ha ©6a3e OCHOBHOrO 0OIIEr0 OOpa3oBaHUsl MPHU  IOJATOTOBKE
KBaTU(UIIMPOBAHHBIX pabounx. Pabouas mporpamMmma pa3paboTaHa Ha OCHOBE
tpeboBanuii ®I'OC cpeanero odiiero oOpa3oBaHus, MPEABSIBIAEMBIX K CTPYKTYpeE,
CONCP)KAHUIO W pe3yJbTaTaM OCBOCHHS YYCOHOW IUCIUIUIMHBI «MaTtemaThuka», B
COOTBETCTBUHM ¢ PekOMEHIanusMHu 110 OpTaHHW3aIlli{ TIOJYYCHHsI CPEIHETO OOIIero
oOpazoBaHMsi B TIpelesiax OCBOCHHUS 00pa30BaTeIbHBIX IPOTPAMM  CPETHETO
podhecCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro 0Opa30BaHHS C YU4ETOM
TpeOoOBaHUIl QefepanbHBIX TOCYJapCTBEHHBIX 00pa30BaTEbHBIX CTAaHAAPTOB M|
noxy4yaemMo mpodeccun cpeaHero npodecCHoHaNIbHOrO 00pa3oBaHus  (IMMCHMO
JlemapTaMeHTa TOCYIapCTBEHHOW TMOJUTHKU B cdepe MOATOTOBKHA PabOYMX KaJpOB H
JITTO Muno6pHayku Poccuu ot 17.03.2015 Ne06-259).

Copnepxanvde mporpaMMbl Y4eOHOW IHUCHUIUIMHBI «MaTeMaThka» HalpaBiIeHO Ha
JTOCTHKECHUE CIICTIYIONIUX LeJIei:

so0ecrnieyeHre cHOpMUPOBAHHOCTH TPEICTABICHUNA O COIMATBHBIX, KYJIbTYPHBIX
Y UCTOPUYECKUX (haKTOpax CTAHOBIICHUS MaTEMATHUKHU;

so0OccrieueHre  C(HOPMUPOBAHHOCTH  JIOTHYECKOTO,  QJITOPUTMHUYECKOTO |
MaTeMaTHYeCKOTO MBIIILICHHUS,

so0ecrnieyeHre c(hOPMUPOBAHHOCTH YMEHUHN MIPUMEHSTD MOTYyYEHHBIE 3HAHUS TIPH
PELICHUY Pa3JIMYHbIX 33/1a4;

so0ecrieucHre CHOPMUPOBAHHOCTH TIPEACTABICHUM O MaTEMaTHKE KaK 4YacTH
OO0IIIeUeIOBEUECKON  KYJIBTYphl, YHUBEPCAIBHOM SI3bIKE HAyKH, I[O3BOJISIOIIEM
OIMCHIBATh M U3Y9aTh PEAbHBIC MPOIIECCHI U SBIICHUSI.

B paGouyro mporpamMmy BKIIIOUEHO COJEpKaHHUE, HampaBlieHHOE Ha (opmMupoBaHHUE y
CTYJICHTOB KOMITETECHIIUNA, HE0OXoMuMbIX sl kadecTBeHHOTO ocBoenust OIIOIT CITO
Ha ©0a3e OCHOBHOTO o0O0IIero o00pa3oBaHHUs C TIOJYYEHHEM CPEIHEro OOIIero
00pa3oBaHus; MPOrpaMMBbI OATOTOBKH KBATU(UIIMPOBAHHBIX PaOOUHX.



1.1 OBIIASI XAPAKTEPUCTUKA YYEFHOM JUCIUILIAHBI
«MATEMATHKA:

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A; TEOMETPUSA»

Martematuka sBiseTcss (pyHIaMEHTaIbHOW 00IIe00pa3oBaTEIbHON TUCIUILUIMHON CO
CIIOKHMBIIUMCS YCTOWYUBBIM COJEpKaHUEM U OOLIMMH TpeOOBaHMSIMH K TMOATOTOBKE
oOyuaromuxcs. B TexHukyme, peanusyroniemM o0pa3oBaTeIbHyI0 MPOrpaMMy CPEIHETO
oOmero obpaszosanus B npenenax ocsoenus OIIOIT CITO na 6a3e 0CHOBHOTO 0011IEr0
oOpa3oBaHMsI, U3y4YeHUE MATEMAaTUKH HMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT
npodusis mpodeccruonanbHoro ooOpaszoBanus. [lpu ocBoenun  mpodeccuit CIIO
TEXHHYECKOTO Tmpoduis mpodeccnoHaIbHOTO 00pa30oBaHUs MaTeMaTHKa M3ydaeTcs
OoJiee yriryOJaeHHO, Kak npoduiibHas yueOHasi TUCHUILUIMHA, YYUTHIBAIOIIAs CIIEIU(PUKY
ocBaMBaeMbIX TMpodeccuil. DTO BBIpaKaeTCs B COACpKaHUM OOyYEHHs, KOJIMYECTBE
94acoB, BBIIETSEMBIX Ha M3yYEHUE OTACIBHBIX TEM MPOTPaMMBbI, TTyOWHE UX OCBOCHUS
CTyJleHTaMHi, OObEME U XapaKTepe MNPAKTUUYECKUX 3aHATUH, BUAAX BHEAYIUTOPHOMU
CaMOCTOSITENIbHOM  paboThl  cTyneHToB. OOmmMe Lenu M3yuyeHUus MaTeMaTUuKU
TPAJAUIIMOHHO PEAIU3YIOTCS B YETHIPEX HAINPABICHUSX:

1) obiiee mpeacTaBieHne 00 UIEIX U METOJIaX MAaTEMATUKH;

2) UHTEJUIEKTyaJIbHOE Pa3BUTHE;

3) oBnajieHre HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU,
4) BocIIMTaTEIIbHOE BO3/ICHCTBHE.

[Ipodpunmzanus 1eneil MaTeMaTHYECKOTO oOO0pa30oBaHUA OTpakaeTcs Ha BbIOOpE
OPUOPUTETOB B  OpraHuM3alMd  y4eOHOH  jJesTenbHOCTH — oOywatommxcs. [ns
TEXHUYECKOTO Mpoduiist npodeccuoHaabHOro 00pa3oBaHus BEIOOP 1eNel cMelaeTcs B
MparMaTHYeCKOM HaIpaBJICHUU, MPEIyCMAaTPUBAIONIEM YCHIECHHE U pacCIIUpeHHE
MPHUKJIATHOTO XapaKTepa U3YYeHUsS MATeMaTHUKH, MPEMMYIIECTBEHHON OpUEHTAINH Ha
QIITOPUTMUYECKHUM CTUIIb O3HABATEIHLHON AESITEIbHOCTH.

N3yuenne marematuku Kak  npoduiabHOM — oOmieoOpazoBarenbHON — yueOHOM
JTUCIMIUTAHBI, YYUTHIBAIONIEH Crenn(UKy OCBaWBAaeMbBIX CTyIAeHTaMH  mpodeccuu
CIIO, oGecnieunBaeTcs:

'BBI60pOM PAa3INYHBIX IMOAXOA0B K BBEACHHUIO OCHOBHBIX HOHHTHﬁ;

*bopMUpPOBAaHMEM CHCTEMbI Y4YeOHBIX 3aJaHuii, oOecrneunBarommXx dPPEeKTUBHOE
OCYUIECTBJICHUE BbIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

*00OTalllEeHuEM CIIEKTpa CTHIIeH Y4eOHOW JMAEsTeNIbHOCTH 3a CYET COrJacoBaHUSl C
BEYIIUMHU JIEITETbHOCTHBIMUA XapaKTEPUCTUKAMU BHIOPAHHON Tpodeccui.



[IpodunpHas cocTaBnsomas OTpakaeTcs B TPEOOBAHUAX K MOATOTOBKE 00YYarOMINXCS
B YaCTH:

*00mmIeld  CHCTEMbl  3HAHM:  COJEp)KaTelbHbIE  MPUMEPbl  HCIOJb30BaHUS
MaTEeMaTHYECKUX HJIeH U METOJOB B MPO(hecCHOHANBHOM e TENbHOCTH;

*YMEHHIi: pa3inuue B ypOBHE TPEOOBAHMM K CIIOKHOCTH MPUMEHSAEMBIX AITOPUTMOB;

*IIPAKTHUYECKOTO UCIIOJIb30BaHUs OpUOOPETEHHBIX ~ 3HAHUM W yMEHUH:
WHJUBUYyAIbHOIO Y4E€OHOrO ONbITA B TOCTPOCHUM MaTEeMaTHYECKUX MOJIENEH,
BBITIOJTHEHNUH UCCIIEI0OBATEIBCKUAX ITPOEKTOB.

Takum oOpazom, peanuzanusi CoAepkKaHHUS YYCOHOW TUCIUIUIMHBI OPHUEHTHPYET Ha
MPUOPUTETHYIO POJb MPOIECCYANTbHBIX XapaKTEPUCTHUK Y4eOHOW pabOThI, 3aBUCSIINAX
oT npoduiias npodeCcCUOHATILHOIO 00pa30BaHMs, IMOJYUYECHHUS! OIbITa HCIOIb30BaHUS
MaTeMaTUKH B COJIEPKATEIbHBIX U MPOPECCHOHAIBHO 3HAYMMBIX CUTYaIUsX II0
CpaBHEHUI0O C (OpPMaATBHO-YPOBHEBBIMH  PE3YJIbTATUBHBIMH  XapaKTEPUCTUKAMU
oOyuenusi. CojaepkaHue ydyeOHOW AMCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUHU C
OCHOBHBIMHU COJICPKATEIHHBIMUA JTUHUSIMUA O0YUYEHUSI MaTeMaTUKeE:

sasireOpavyeckasl JIMHUS, BKJIIOYAIOIAs CHCTEMAaTH3alMI0 CBEJECHUHM O Yuciax;
M3yUYCHHE HOBBIX U OOOOIIECHUE paHEe M3YUCHHBIX omepanuil (BO3BeJEHHUE B CTEIEHb,
U3BJICUEHUE KOpHS, JIorapu(MUpOBAHHE, CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC U
oOpaTHbIE K HHM); H3yYE€HHE HOBBIX BHUJOB YHCIIOBBIX BBIpAXEHUH U (PopMyII;
COBEPIIICHCTBOBAHWE TMPAKTHUYECKMX HABBIKOB M  BBIYUCIUTEIBHOW  KYJIBTYpHI,
pacHIMpEeHUe U COBEPIICHCTBOBAHUE ajTreOpanveckoro ammapara, copMUpOBaHHOTO B
OCHOBHOM IIIKOJIC, U €r0 NMPUMEHEHHE K PEIICHUI0 MAaTEeMaTUYECKUX U TPUKIATHBIX
3azay;

*T€OPETUKO-(QYHKIIMOHATIbHAS JIMHUS, BKJIIOYAIONIAs CUCTEMATH3aLUI0 U pacllupeHue
CBEJEHUN O (PYHKUUSAX, COBEPIICHCTBOBAHUE TIpapUUECKUX YMEHUMH; 3HAKOMCTBO C
OCHOBHBIMU HJCSIMU M METOJaMU MaTeMaTHYECKOTO aHalin3a B 00beMe, TO3BOJISIIOLIEM
UCCJIEIOBAaTh d3JIEMEHTapHble (DYHKIMM M pemaTh NpOCTEHIINE Te€OMETPUYECKUE,
¢du3nUecKue 1 Apyrue NpuKiagHble 3a1a4u;

*JIMHUS YpaBHEHUW W HEPABEHCTB, OCHOBAaHHAas Ha IOCTPOCHUU M HCCIICIOBAHUU
MaTeMaTUYECKUX MOJICNICH, TMepeceKaromascs ¢ alreOpaudyeckod U TEOPETHUKO-
(GYyHKIMOHATBLHOW JTMHUSMHU M BKJTIOYAIOIIAS Pa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKH
anredpandeckux MpeoOpa3oBaHUN ISl PEIICHUS YpaBHEHUW, HEPABEHCTB M CHUCTEM;
(dbopMHUpoBaHUE CIOCOOHOCTU CTPOUTH W HCCIEAOBATH MPOCTEUITNE MATEeMAaTHYECKUE
MOJIEIM TPU PEHICHUU NPUKIATHBIX 3a4ad, 3ajlad M3 CMEXKHBIX M CIEHUaTbHBIX
JTUCIUIUINH;



*TeOMETpUYECKass  JIMHMS,  BKIIOYAIOIIAs  HAMISIAHBIE  MPEACTABICHUA O
NPOCTPAHCTBEHHBIX (UTypax M U3YYEHUE HUX CBOMCTB, (popmMupoBaHHEe U pa3BUTHE
IPOCTPAHCTBEHHOTO BOOOpaXEHUs, pa3BUTUE CIIOCOOOB T'€OMETPUUYECKUX H3MEPEHUH,
KOOPJIMHATHOTO U BEKTOPHOTO METOOB ISl PEIICHHUS] MaTEeMAaTUYECKUX M MTPUKIIATHBIX
3azay;

*CTOXAaCTUYECKasl JIMHWS, OCHOBaHHAs HAa pPa3BUTUM KOMOWHATOPHBIX yMCHHIA,
NPECTABICHUN O BEPOATHOCTHO-CTATUCTUYCCKUX 3aKOHOMEPHOCTSAX OKPYKAIOIIEro
MUpa.

N3ydenne oOuieo6pa3oBaTenbHON yueOHON AUCHUILINHBI «MaTeMaTHKay 3aBepLIacTCs
IOJBEJCHUEM MTOrOB B (pOpME 3K3aMeHa B paMKax MPOMEKYTOYHOW aTTECTAlUU
cTyneHToB B mporecce ocBoeHns ocHoBHou OIIOII CIIO ¢ momydeHnem CpemHero
o0111ero 00pa3oBaHUMU.

1.2 MECTO YYEBHOMH JJUCHOUIIJIMHBI B YYEEHOM ILJIAHE

VYyebnas nucuuiinHa «MatemaTuka: aareOpa U Hadaja MaTEeMaTHYECKOTO aHAJIH3a,;
TCOMETpHUS» SIBIACTCS Y4YEOHBIM TMPEIMETOM 00s3aTeIbHOM MpeaIMEeTHON 00JacTu
«Marematuka u uapopmaruka» GI'OC cpegnero obmero oopazopanus. B Texuukyme,
peanu3yrmieM 00pa30BaTelIbHYI0 MPOTpaMMy CpPEIHEro oOmiero oOpa3oBaHUsl B
npeaenax ocBoeHus: OIIOII CIIO na 6a3e ocHOBHOro o0miero oOpazoBaHus, ydyeOHas
nucuuiuinHa «MatemaTukay u3ydaeTcsi B 001eo0pa3oBaTeIbHOM IUKJIE Y4eOHOro
mana OIIOIT CITO na 6a3e ocHOBHOro oOmiero oopasoBaHus. B y4eOHBIX TuiaHax
IMITIIKPC pucnummmaa «MaTeMaThKa» BXOJUT B COCTaB OOMIKUX 00I1Ie00pa3oBaTEIbHbIX
y4€OHBIX TUCHIUILIINH, OPMHUPYEMBIX U3 0053aTEIbHBIX

npeaMeTHbix obnacteir ®I'OC cpennero obmero odpazoBanus, 111 npodeccuit CITO
TEXHUYECKOTO MNpoduiis mpoPecCuoHaIBHOI0 00pa30BaHMsl.

1.3 PE3YJILTATHI OCBOEHUSA YYEFHOM JUCIUIIJINHBI

OcBoenue coaepxkaHusi yuyeOHOW JucuuIUIMHBL «Marematuka» oOecreynBaet
JOCTUKEHHUE CTYJIEHTAMU CIICAYIOLUX PE3yJIbTaTOB:

¢ JMYHOCTHBIX:

— c(opMHPOBAHHOCTh MPEACTABICHUNM O MAaTeMaTUKE KaK YHUBEPCAIBHOM SI3bIKE
HAayKH, CPEACTBE MOJIECIMPOBAHUS SBICHUA W IPOLECCOB, HAEAX MW METOJax
MAaTEMATUKU;

— T[IOHUMaHWE 3HAYMMOCTHM MaTeMaTHUKU JUIsl HAayYHO-TEXHHYECKOTO Iporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIIEHUS K MaTEeMaTUKE KaK K YacTH OOIIeYeTOBEUYECKOM



KyJbTypbl 4Y€pe3 3HAKOMCTBO C MWCTOPHUEW pa3BUTHSA MATEMAaTUKH, JBOJIIOLHEH
MaTeMaTUYECKUX HUJIEH;

—  pa3BUTHE JIOTMYECKOTO  MBIIUIEHUS, OPOCTPAHCTBEHHOIO  BOOOpa)KeHUs,
AITOPUTMHYECKON KYJIbTYpPbl, KPHTHYHOCTH MBILJIEHUS HA YPOBHE, HEOOXOAUMOM ISl
Oynyiield MpoQecCHOHAIIBHON JIESITeNIbHOCTH, MJI1 MPOJOJDKEHUS O00pa3oBaHUs WU
caMmo00pa3oBaHus;

— OBJIQJICHUE MATEMAaTUYECKUMM 3HAHUSMHU U YMEHUSMH, HEOOXOJUMBIMH B
MOBCEAHEBHOM >KU3HU, ISl OCBOCHHUS CMEXHBIX €CTECTBEHHO - Hay4YHBIX JUCIMIUIAH U
JTUCIUIUIMH Tpo(eCcCUOHATBHOTO IUKJIIA, JJI MOTy4YeHus: 00pa3oBaHusl B 00JIacTAX, HE
TpeOYIOMUX yriyOIeHHON MaTeMaTHYeCKON MOrOTOBKH;

— TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHUCJIE CaMOOOpa3OBaHMIO, Ha
MPOTSDKEHUH BCEW JKU3HU; CO3HATEIIbHOE OTHOIICHHE K HEMPEpPhIBHOMY O00pa30BaHUIO
KaK YCJIOBHIO YCIEIIHOW MPOo(eCCUOHAIIBHON U O0IIECTBEHHOM 1€ TEILHOCTH;

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSTEIBbHOMH TBOp‘-ICCKOﬁ U OTBETCTBEHHOM
ACATCIBHOCTH,

— TOTOBHOCTh K KOJUIGKTUBHON paboTe, COTPYJHHUYECTBY CO CBEpPCTHHUKAMHU B
o0Opa3oBarTenbHOM, 00IIECTBEHHO MOJIE3HON, YI4EOHO-UCCIIE0BATEIbCKOM, TPOSKTHOM U
JIPYTUX BUJIAX JACSATEILHOCTH;

— OTHOLICHHEC K HpO(b@CCHOHaHBHOﬁ ACATCIBHOCTH KaK BO3MOKHOCTH Y4YaCTHUSA B
PCUICHUHN JINYHBIX, O6H.I€CTB€HHBIX, rocyaiapCTBCHHBIX, O6H_I€HaHI/IOHaJ'IBHBIX HpO6J’IeM;

* MCTAIIPpCAMCTHBIX

— YMEHHE CaMOCTOATENBHO ONPENCIATh LEIU ACATEIBHOCTH W COCTABIISITH ILJIAHbI
JNEATEIBHOCTH; CaMOCTOSITEJIbHO OCYLIECTBIISATh, KOHTPOJUPOBATH U KOPPEKTUPOBATH
JNEATEIbHOCTh;,  MCIIOJb30BaTh BCE  BO3MOXHBIE PECYpChl Uil  JOCTMIKECHUS
MOCTaBJICHHBIX IIeJIed W peaau3aluu IUIaHOB JCSATEIbHOCTH; BBIOMpATh YCIICIIHbBIC
CTpPATETruM B PA3IMYHBIX CUTyalUsIX;

— YMEHHE MPOAYKTHBHO OOIIAThCS W B3aMMOJCHCTBOBATH B TPOIECCE COBMECTHOMN
NEeATEeIbHOCTH, YYUTHIBATh MO3UIUU JAPYTUX YYACTHUKOB JIESITEIHHOCTH, d(P(HEKTUBHO
paspemniath KOH(MIUKTHI,

— BJaJICHHE HABbIKAMM IO3HABATENbHOM, y4eOHO-UCCIEIOBATEIbCKOM M TMPOEKTHOU
NEeSTEIbHOCTH, HAaBbIKAMU pa3pelieHusl MpoOJeM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IIOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a1ad, IIPUMEHECHUIO
Pa3JIMYHBIX METOAO0B IIO3HAHMUS;



— TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEIbHOW WH()OPMAIMOHHO-TIO3HABATEIHHON
NEATENIbHOCTH, BKJIKOYas YMEHHE OPUEHTHUPOBATHCS B PA3JIUYHBIX HCTOYHUKAX
uHboOpMaIlMM, KpPUTUYECKH OLICHUBATh M  HHTEPHPETUPOBATH  HHPOPMAILIUIO,
NOJIyYaE€MYIO U3 Pa3JINYHbIX UCTOYHUKOB;

— BJIQJACHHUC A3BIKOBBIMU CPCACTBAMH: YMCHHUC SICHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO
TOYKY 3pCHUA, UCIIOJIb30BATh aJICKBATHLIC A3BIKOBLIC CPCIACTBA,

— BJIaACHHC HaBBbLIKaMH MMO3HABATEILHOU pC(I)JIGKCI/II/I KaK OCO3HaHHUs COBCPpIIACMBIX
I[GﬁCTBPIﬁ N MBICIIMTCIIBHBIX ITPOICCCOB, UX PC3YJILTATOB H OCHOBaHHﬁ, I'paHu CBOCTO
3HaHHWA U HC3HAHUA, HOBBIX ITO3HABATCIIBHBIX 3a1a4 U CPCACTB AJIA UX JOCTHIKCHUA,

— HOCICYCTPEMJICHHOCTL B IIOMCKAX W IIPHHATHHU pemeHHﬁ, C006paBI/IT€JIBHOCTI> )51
HHTYHWILHA, Pa3BUTOCTDH IIPOCTPAHCTBCHHBIX HpeHCTaBHeHHﬁ; CITOCOOHOCTH
BOCIIpUHUMATDL KPAaCOTy U I'apMOHHIO MHPA,

* IIPCOAMCTHBIX !

- C(bOpMI/IpOBaHHOCTB HpGILCTaBJIeHI/Iﬁ O MaTCMAaTHKC KaK 4aCTu MHpOBOP'I KYJIbTYPBI U
MCCTC MaTCMAaTUKHU B COBpeMGHHOﬁ OUBUIIX3allNH, CIIoco0ax OIMCAHHUS SIBICHHUI
PCAJIBLHOIO MHUpPa Ha MAaTCMATHYICCKOM A3bIKC;

— c(OPMUPOBAHHOCTb MPEJCTABICHUN O MAaTEMaTHYECKUX MOHATUSAX KaK BaKHEUIINX
MaTeMaTUYECKUX MOJEIIAX, IMO3BOJIIOIINX OINKCHIBATH U U3y4aTh Pa3HbIC IPOLECCH U
ABJICHUS; TOHUMAaHUE BO3MOKHOCTH aKCMOMATHYECKOTO IOCTPOCHUS MAaTEMAaTHUYECKUX
TEOPUH;

— BJIAACHHUC MCTOAAMHU JOKA3aTCJIbCTB U AJITOPUTMOB PCIICHUA, YMCHHUC UX IIPUMCHATD,
IIPOBOJAHUTH NOKA34aTCIBbHBIC PACCYXKACHUS B XOAC PCUICHUA 3a/1a4,

— BJIAJICHUE CTAHJAPTHBIMU IIPUEMAMH PELICHUS PALMOHAIBHBIX U HpPPALMOHAIbHBIX,
[I0KA3aTEJIbHBIX, CTEINEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM WM HEPABEHCTB, MX
CUCTEM; HUCIOJb30BAHUE TOTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B TOM YHUCIE JJISl OUCKA
IIyTH PELIEHUS U WIUTOCTPALUN PEIIECHUs] YPABHEHUN U HEPABEHCTB;

— copMHPOBAHHOCTh TPEACTABIACHUNA 00 OCHOBHBIX IOHATHUSAX MAaTEMATHYECKOTO
aHajM3a U MX CBOMCTBaX, BIaJCHUE YMEHHEM XapaKTEPU30BaTh MOBEJICHHE (DYHKIUH,
WCIIOJb30BAHUE TOJYYEHHBIX 3HAHWMM JUII OINKUCAHWS W  aHajlW3a PEAIbHBIX
3aBUCUMOCTEH;

— BJIQJICHHE OCHOBHBIMU MOHSATUSMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, HUX OCHOBHBIX CBOWCTBaX; C(HOPMUPOBAHHOCTb YMEHHUS paclO3HABATh
reoMeTpuyeckue (Urypbl Ha deprexax, MOJECISIX U B pPealbHOM MUPE; MPUMEHEHUE
M3YYEHHBIX CBOWCTB r€OMETPUUECKUX (PUTyp U POpMYT Ui pEHIeHHs] T€OMETPUIECKUX
3a/1a4 ¥ 337a4 C MPAKTUYECKUM COJEPKAHHUEM;



— copMUPOBAaHHOCTh MPEJACTABICHUNH O TMpoOIeccaXx W SBJICHHUIX, HWMEIOIINX
BEPOATHOCTHBIA XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHUDE,
OCHOBHBIX TIOHATHSAX DJIEMEHTAPHOU TEOPUM BEPOSITHOCTEHW; YMEHHUM HAaXOIUTh W
OLICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUH B MPOCTEUIINX MPAKTUYECKHUX
CUTYalLlUsX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHbIX BEJIMYUH;

— BJIIAACHHUC HABBIKAMHU HCIIOJIB30BAHUA TI'OTOBBIX KOMIIBIOTCPHBIX IIpOrpaMM IIpHU
PCUICHUHU 3aa4.

2. COIEP) KAHHUE YUYEBHOMU JUCIHHAIIJINHBI
Beenenue

MatemaTika B HayKe, TEXHHKE, JKOHOMHUKE, HH()DOPMAIIMOHHBIX TEXHOJOTHIX H
MPAKTUYECKON JesATebHOCTH. Llenn u 3ajauu M3ydeHus MaTeMaTHKH IPU OCBOCHUU
npodeccuit CIIO.

2.1 AVITEBPA
Pa3BuTuHe NoHATHA 0 YUCTE

HGJ'II)IC N padUuOHAJIBHBIC  YHCJIA. HeﬁCTBHTGHLHBIe qucia. HpI/I6J'II/DK€HHBIG
BBIYHCJICHUS.

KommekcHbie uncia.
KopHu, crenenu u jjorapudpmsl

Kopuu u crenenn. KopHu HaTypanpHON CTENEHU U3 YKUCia U UX cBoiicTBa. CTENEeHH ¢
pallMOHAJIBHBIMUA ~ TIOKa3aTelnsiMU, HX cBoicTBa. CTeneHu ¢ JIeMCTBUTEIbHBIMU
noka3aressiMu. CBOMCTBA CTENEHH C IEMCTBUTEIbHBIM ITOKA3aTEIIEM.

Jlorapudpm. Jlorapugm uyucaa. OcCHOBHOE JIOTapUPMUYECKOE  TOXKIAECCTBO.
JHlecsiTuuable W HaTypajbHble Jjorapudmsbl. [IpaBuna paeiictBuii ¢ sorapudmamu.
IIepexor K HOBOMY OCHOBAHHUIO.

IIpeoGpa3oBanue anredpamyeckux BbIpa:keHuil. [IpeoOpazoBaHue parMOHAIBHBIX,
HUPPALMOHATBLHBIX, CTETIEHHBIX, TOKA3aTEIbHBIX U JOTaPU(PMUICCKUX BBIPAKESHUH.

IIpakTHYyeckue 3aHATHS

Apudmernueckre ACHCTBUS HaA 4YHMCIIaMH, HAXOXACHHE MPUOJIMKEHHBIX 3HAYECHUUN
BEJIMYMH U TOTPENTHOCTEH BBIYMCICHUN (aOCOMIOTHOM W OTHOCUTEIBHOW), CpaBHEHUE
YU CJIOBBIX BBIPAKEHHM.

Brrunciienne u cpaBHEHHE KOpHEM. BBITONHEHME pacyeToB ¢ pagukaiamu. Pemenwne
UppalMOHAIBHBIX ypaBHeHUH. HaxoxaeHue 3Ha4yeHUN CTENneHed C PAalMOHAIBHBIMHU

nokazarensimu. CpaBHeHue creneHed. IIpeoOpa3oBaHusi BBIpaXEHUH, COAEpPKALIUX
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creneHu. PelieHue T1OKa3aTenpHBIX YpaBHEHUU. PelleHue mNpUKIagHbIX —3a1ad.
Haxoxnenue 3HaueHuil yorapudma 1O MPOU3BOJBHOMY OCHOBaHHUMO. Ilepexom ot
OJIHOTO OCHOBaHMS K JIpyroMy. BeluucieHue u  cpaBHEHHE JIOTapu(pMOB.
JlorapudmupoBaHue U MOTCHIMPOBaHUE BhIpaKeHHM. [IpuOamkeHHbIe BRIUUCICHUS U
pelieHus NpUKIagHbIX 3a7a4. Pemenue norapuMuIeckux ypaBHEHHI.

OCHOBBI TPUTOHOMETPUMU
OcHOBHBIE TOHATHSA

Panuannas wmepa yrima. BpamarensHoe aBuwxkenue. CHHYC, KOCHHYC, TaHT€HC H
KOTaHreHC 4uciia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA DopMyJIbl
npuseneHuss. Popmyisl ciioxeHus. PopMyiisl yaBoeHUsT POpMyIIbl IOJOBUHHOTO YTJIA.
[IpeoOpa3oBanus NPOCTEHIIMX TPUTOHOMETPUUECKUX BbIpakeHUU. IIpeoOpazoBanue
CYMMbI TPUTOHOMETpHUYECKUX (YHKIUI B NMPOU3BEACHUE U MPOU3BEIACHHUS B CyMMY.
BrIpakeHne TpUroHOMETPUYECKHX (DYHKIMI Yepe3 TAaHT€HC MOJOBUHHOIO apryMEHTa.
Tpuronomerprueckue ypaBHEHHs M HepaBeHCTBa l[Ipocreimme TpUrOHOMETPUYECKUE
ypaBHeHus.  [lpocreiimmme  TpuroHomerpuueckue  HepaBeHcTBa.  OOpaTHbIE
TPUTOHOMETPHUYECKUE PYHKINUU. APKCUHYC, ApKKOCUHYC, apKTaHT€HC.

HpaKTI/IquKHe 3aHATHUA

PannanHpiii MeTON HW3MEPEHMS YIVIOB BpAIIEHUS M CBS3b C TIPATyCHOM MEPOM.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (POPMYINBI CIOXKEHUS, YABOCHMUS,
npeoOpa3oBaHWE€ CyMMbl  TPUTOHOMETPUYECKMX  (QYHKUMH B  IPOU3BEIECHUE,
npeoOpa3oBaHUE  MPOU3BENCHHUS  TPUTOHOMETPUYECKHX  (DYHKIMIA B  CyMMy.
[Ipocreiiie  TpUrOHOMETpUYECKHME  ypaBHEHMsT U HepaBeHcTBa. (OOpaTHbIe
TPUTOHOMETpHUUECKHUE (PYHKIUU: apKCUHYC, ApPKKOCUHYC, apKTAHT€HC.

®YHKIIUA, UX CBOUCTBA Y TPAOUKH

@dynknuu. OOnacTe omNpeneseHuss W MHOXKECTBO 3HayeHUM; rpaduk QyHKIUH,
nocTpoeHue rpadukoB GyHKIINMA, 3aIaHHBIX PA3TMYHBIME CTIOCOOAMH.

CpoiictBa ¢yHkmuu. MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTh, OTPAaHUYECHHOCTD,
MepUOINYHOCTh. [IpOMEXYTKHM BO3pacTaHUs M yOBIBaHUS, HAMOObIIIEE U HAUMEHBIIICE
3HAUYCHUS, TOYKH  OKCTpemyMa. ['paduueckas  unTepmperamus.  [Ipumepsr
(YyHKIMOHATBHBIX ~ 3aBUCHUMOCTEH B pEalbHBIX  Tpoleccax ¢ SIBJICHUSX.
Apudmernueckue omnepamuu Haj (QyHkmusMu. CrnoxHas GyHKIUS (KOMIO3UINSA).
[TonsiTHE O HETIPEPBHIBHOCTH (DYHKITHH.

Oopatnbie ¢ynkouu. OOmacte ompeneneHuss u 00JACTh 3HAYCHUH O0OpaTHOM
byukun. ['padux o6patHOM QyHKIMM.
CreneHHble, MoKa3areiabHble, JOrapupMUUYECKHE U TPUTOHOMETPUUYECKHE (PYHKIUU.
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OObpatHbie TpuroHomerpuueckue ¢GyHkiuu. OnpeneneHus (YHKIHM, UX CBOHCTBA U
rpaduku. IlpeoOpazoBanust rpadukoB. IlapannenbHplii HEpeHOC, CHUMMETPUS
OTHOCUTEJIBHO OCEH KOOpAMHAT W CHUMMETPHUS OTHOCHTEIbHO Hayajga KOOpPIWHAT,
CUMMETPHUS OTHOCUTEIIbHO HpPAMOM Yy = X, pacTsDKeHHEe U C)KaThe BAOJNb Ocei
KOOpJIMHAT.

IIpakTH4eckue 3aHATHS

[IpumMepbl 3aBUCUMOCTEN MEXKIY MEPEMEHHBIMU B PEAIbHBIX MPOLIECCaX W3 CMEXKHBIX
muciuiuind.  Onpenenenue ¢yHkumii. IlocTpoeHne u ureHue rpapukoB (QYHKIUH.
Uccnenosanune ¢ynkuuu. CBOWCTBA JIMHEHHOMN, KBaJpaTUYHON, KYCOYHO-JIMHEHHON M
npoOHo-nuHelHoN PyHkiuii. HenpepriBHBbIE M niepuoandeckue Gynkmuu. CBoicTBa U
rpa@ukyd CHHycCa, KOCHHYCA, TaHreHca MU KoTaHreHca. OOpaTHble (YHKIMH U HUX
rpadguku. OOpaTHble TpuroHoMmerpuueckue QyHkuuu. IIpeoOpazoBanust rpaduka
¢ynkuun. ['apmonunueckue koneOanus. I[lpuknagnesie 3amaun. IlokazarenbHele,
jgorapupMuuecKrue, TPUrOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA.

2.2 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

ITocaenoBaTeILHOCTH. CrocoOb1 3aJaHus u CBOICTBa YHCIOBBIX
nocnenoBarenpbHocTel. [lonstue o mpexaene mocinenoBarenbHOCTH. CyllleCTBOBaHUE
npefera MOHOTOHHOW — OrpaHMYEHHOM — mocieaoBaTedbHOCTH.  CyMMHUpOBaHHE
rmocjaeaoBaTeIbHOCTeH. beckoHeUHO yOBIBaromas reoMeTpudecKas IMporpeccus u ee
cyMMa.

IIpousBoanas. [lousarue o npon3BOJHON PYHKIIMHU, €€ TEOMETPUUECKUIN U (PU3NUECKUI
CMBICII. YpaBHEHUE KacaTelnbHOM K rpaduky OGyukmuu. IIpousBomHbIE CYyMMBI,
pa3HOCTH, IPOU3BEIEHUS, YacTHbIE. [IpOnM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKLIU.
[Ipumenenne TPOU3ZBOAHON K HCCIEAOBAaHUIO (DYHKIIMII M MOCTPOCHHIO TPaduKoB.
[IpousBoaHbie 00paTHON (YHKIMHU U KOMIO3ULIMHU (QyHKIMH. [IprMepbl HCHIOIB30BAHUS
ITPOU3BOTHOM JIJI1 HAXOKICHHSI HAWJTY4ILIEr0 PENIEHNs B MPUKIAAHBIX 3a1a4ax. Bropas
MPOU3BO/IHAS, €€ TeOMETpUUEeCKUi U pusnueckuil cMmbica. Haxoxaenue ckopoctu st
npoiiecca, 3a1aHHOTr0 (DOPMYJION U rpaduKOM.

IlepBooOpa3nassi u wuHTerpaj. IlpuMeHeHHe oONpeAeNIeHHOr0 WHTerpana s
HaxO0JICHUS TUIOMIAU KpUBOJIMHEHHON Tpanenuu. ®opmyna Herorona—JleiiOnuia.
[Tpumepbl IpuMEHEHHS HHTErpaia B (PU3UKE U TCOMETPHH.

IIpakTuyeckune 3aHATHS

YucnoBass MOCIEIOBATENbHOCTb, CIOCOOBI €€ 33JaHMs, BBIYMCICHUS YJICHOB
nocnenoBarenbHocTH.  Ilpenen mocnenoBaTenbHOCTH. beckoHeyHO — yObIBaroas
reoMerpuueckas nporpeccus. IlponzBoaHas: MEXaHMUECKUN U T€OMETPUUECKUI CMBICT
NPOM3BOJHON. YpaBHEHHE KacaTenbHOMl B oOmem Bune. I[lpaBuna u ¢opmyisl
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audepeHnrpoBanus, Tabaua NPOM3BOAHBIX AMEMEHTapHbIX PpyHKuuid. MccnenoBanue
GyHKIMM C NOMOUIbI Mpou3BogHOW. HaxokneHue HauOONIbIIEro, HAaUMEHBILIErO
3HAYEHUs U dKCTpEMaNIbHBIX 3HaueHul QpyHkuu. MHTerpan u nepoodpasnas. Teopema
Herorona—JleliOnuna. [IpumeHeHre uHTerpanga K BbIUMCICHUIO (PU3NYECKUX BEJINYUH
U IJIOIIAJIEN.

YPABHEHUA U HEPABEHCTBA

YpaBHenuss W cucTeMbl ypaBHeHWH. PanuoHanbHble, UppalMOHAIbHBIE,
MOKa3aTelIbHbIE M TPUTOHOMETPUYECKUE YpaBHEHUSI U CHUCTEMbl. PaBHOCHIBHOCTH
ypaBHEHUH, HEpaBEHCTB, cucTeM. OCHOBHBIC MPUEMbl UX pelIeHus (pa3joKeHHue Ha
MHO>KHMTEJIU, BBEJICHUE HOBBIX HEU3BECTHBIX, NIOJICTAHOBKA, rpa)UUECKUNA METO).

HepaBeHCTBa. PaI_[HOHEUIBHBIe, HPppPadrOHAJIbHBIC, I10Ka3aTCJILHBIC u
TPUTOHOMCTPHUUICCKHUC HCPABCHCTBA. OcHOBHBIC IIPUCMBI UX PCHICHUS.

Hcnonb3oBanue cBOMCTB M rpapukoB (GyHKUMHA NPU pelICeHUM YPaBHEHMH U
HepaBeHCTB. Meron wuHTepBajoB. M3o0pakeHHe Ha KOOPJIWHATHOM TUIOCKOCTH
MHO’KECTBA PEIICHUN YPAaBHEHUN U HEPABEHCTB C JBYMS [IEPEMEHHBIMU U UX CUCTEM.

Ipuxnagasie 3agaum. IlpuMeHeHue MaTeMaTUYECKUX METOAOB JUIsl PELICHUS
coliep KaTeNbHbIX 33/lay U3 PAa3IMUYHbIX 00JacTel Hayku U mpakThuku. MHTepnperamus
pe3ynbTara, y4eT peaibHbIX OrpaHUUYCHHIA.

IIpakTHUyecKkue 3aHATHS
Kopuu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHUH. [IpeoOpa3zoBanue ypaBHEHHIA.
OcHoOBHBIE NTPUEMBI PELICHUS YpaBHEHUH. PellieHre cucTeM ypaBHEHUM.

Hcnonbs3oBanne CcBOWCTB M TpadukoB (YHKUMA [ penieHus ypaBHEHUH U
HEPaBEHCTB.

2.3 KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEMH

DJieMeHTbl KOMOMHATOPUKHU. OCHOBHbIE TOHATHS KOMOMHATOPUKH. 3agayd Ha
MOJICUET YMCIia pa3MEIleHU, MepecTaHOBOK, coueTanuil. Pemenue 3anau Ha nepedop
BapuaHToB. ®opmyna 6unoma Herorona. CBolicTBa OMHOMHHAIBHBIX KO3(PPUIIUEHTOB.
Tpeyronsuuk Ilackamsa. DnemeHTsl Teopunm BeposTHOCTeH. CoObITHE, BEPOSTHOCTH
COOBITHSA, CJIOKEHHWE M YMHOXeHHe BeposiTHocTeil. IloHsaTne o He3aBUCHMOCTH
coObiTuid. JluckpeTHass ciydaiiHas BeIWYMHA, 3aKOH €€ pacmpeneneHus. Yucionsie
XapaKTePUCTUKU JUCKPETHOM ciydyaliHOM BenuuuHbl. [loHsTHE O 3akoHe OONbIIMX
YHUCEl.
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DJieMeHTbl MaTeMaTHdyeckol craTucTuku. IlpencrtaBieHue maHHBIX (TAOIUIIHI,
auarpaMmbl, — TpaduKu), TeHEpajibHas  COBOKYIIHOCTh,  BBIOOpKa,  CpeaHee
apupmernyeckoe, menuana. I[loHsTHEe O 3amayax MaTEMaTHYECKOM CTATHCTHUKHU.
Pelienue mpakTuyeckux 3aja4 ¢ MPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

IIpakTH4eckue 3aHATHS

Hcropust pa3BUTUS KOMOMHATOPUKH, TEOPUHA BEPOSITHOCTEW U CTATUCTHKU U MX POJb B
pa3iaNuHbIX cgepax YeJOBEUECKOM jKM3HenesTenbHOCTH. [IpaBmia KOMOMHATOPHKHU.
Pemenne xoMOMHATOpHBIX 3a1ad. Pa3MmerieHus, coueTaHus U MEpecTaHOBKU. buHOM
Herotona n tpeyronsHuk Ilackans. Ilpuxnanseie 3amaun. Knaccuueckoe onpenenenue
BEPOATHOCTHU, CBOWCTBA BEPOSATHOCTEH, TEOPEMA O CyMME BEPOATHOCTEH. Bhrunciaenue
BeposATHOCcTeW. [Ipukianueie 3anaun. [IpeacraBnenne uncnoBbIxX JaHHbIX. [Ipuknanabie
3a/1a4H.

24 T'EOMETPUS
IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE.

B3anmHoe pacnonokeHne ABYyX NPSIMBIX B NMpPOCTpaHCTBe. llapamienbHOCTh IPSAMON U
mwrockoctu.  [lapamiensHocTh  miockocted.  [lepneHOUKYISpHOCTH  IPSAMOU U
IUIOCKOCTHU. [lepneHauKynssp W HakJIOHHAs. YTod MEXAY NPSAMOW M IUIOCKOCTBIO.
JIByrpaHHblii yrojl. YTOJ MEXIy IUIOCKOCTAMU. [lepneHaukyiasspHOCTh ABYX
miockocteil. ['eomeTpuueckre npeoOpa3oBaHUs MPOCTPAHCTBA:  MapalIeNIbHBIN
IIEPEHOC, CHMMETPUS OTHOCHUTENIBHO IUIOCKOCTH. I[lapamienbHoe NpOEKTUpPOBAHHUE.
[Inomaas oproroHaibHOW mpoekiuu. WM3o0pakeHne NPOCTPAHCTBEHHBIX (UTYP.
MHuororpanauku Bepuimnel, pedpa, rpaHu MHOTOrpaHHuKa. Pa3BepTka. MHOTOrpaHHbIe
yriibl. Beimykieie MHOTOrpaHHuku. Teopema Oitnepa. [lpusma. Ilpsimas u HakJIOHHas
npusma. [IpaBunpsnas npusma. [lapamnenenunes. KyoO.

[Tupamupa. IlpaBunbHas nupamuga. YcedeHHas nupamupaa. Terpasap. Cummerpuu B
KyOe, B mapaienenunene, B mnpusme u nupamuae. CedeHuss KyOa, TpHU3MBI U
nupamuzbl. [IpeacTaBieHre O MNpaBUIIBHBIX MHOTOIpaHHUKax (Terpa’iape, Kyoe,
OKTa’/Ipe, A0JEKAIPE U UKOCADIPE).

Tesra ¥ MOBEPXHOCTH BpaLlleHUs

Humuaap u koHyc. YcedeHHbI KOHyc. OCHOBaHHME, BBICOTA, OOKOBas MOBEPXHOCTH,
oOpasyromiasi, pa3BepTtka. OceBble CEUEHUS] W CEUCHUS, MapajijieIbHbIE OCHOBAHMIO.
[ap u cepa, ux ceuenus. KacarenbHas miocKocTh K cdepe.

HN3mepenusi B reomeTrpuu
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O0bem u ero m3mepenue. MHterpanbHas popmyna oobema. opmynsl oObeMa Kyoa,
NPSIMOYTOJILHOTO TIapajuIesIen e 1a, MPU3MBbI, IMHApPa. PopMyssl 00beMa TUPaMUIbI
1 KoHyca. DOopMyIIbI TIIOIMAIN MOBEPXHOCTEH MUIMHIpA U KoHyca. Dopmynbsl o0bemMa
mapa ¥ miomaau cdepol. Ilomobue ten. OTHOIICHHS IUTOIMIAEH MOBEPXHOCTEH W
00BbEMOB TTOJOOHBIX TEI.

KoopanHaTsl 1 BEeKTOPbBI

[IpssmoyronibHast (ZlekapToBa) CUCTEMa KOOpAMHAT B mpocTpancTBe. Ddopmyna
PACCTOSIHUSI MEXKY ABYMsI TOUKaMH. Y paBHEHUsI CPepbl, IIIOCKOCTH U TPSIMOM.

BekTopbl. Moayiib BekTopa. PaBeHCTBO BEKTOpOB. ClI0KEHUE BEKTOPOB. Y MHOYKEHHUE

BEKTOpa Ha uucio. Pa3noxkeHue BEKTOpa IO HANpPaBICHUSM. YTOJI MEXAY ABYMS
BekTopamu. IIpoekmuss Bektopa Ha ock. Koopaunatel BekTopa. CkanspHoe
IIPOU3BEJICHUE BEKTOpPOB. lICnoyib30BaHME KOOPAMHAT W BEKTOPOB IPH PELICHUU
MaTeMaTHYECKUX U MPUKIIAJHBIX 3a]1a4.

IIpakTHYyeckue 3aHATHS

[Ipr3Haku B3aMMHOTO PACIIOJOKEHUSA NPSIMBIX. YTOJI MEXAY NpsAMBIMHA. B3amMHOe
PACIIONIOKEHUE TPSAMBIX MU IUIOCKOCTEM. [leprneHnuKynsp M HAKIOHHASA K IUIOCKOCTH.
Yron Mexay npsMOU U INIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PACITOJI0KEHUH MPSIMOU U
IJIOCKOCTU. TeopeMa 0 Tpex nepneHaukyspax. lIpusHaku u cBoMCTBa NapajieIbHbIX
Y MEPIEHIUKYIISPHBIX TIOCKOCTEN. PaccTOsIHUE OT TOUKHU 10 INIOCKOCTH, OT IPSIMOU 10
IJIOCKOCTH, PACCTOSIHUE MEXKAY IIIOCKOCTSMM, MEKIY CKPEUIMBAIOIIMMUCS IMPSIMBIMH,
MEXy MPOU3BOJIBHBIMU (UTypaMu B pocTpaHcTBe. [lapainenbHoe NpoeKTUpOBaHUE U
€ro cBoucrBa. TeopemMa O IUIOMIAAM OPTOTOHAJIBHOM MPOEKIMM MHOTOYTOJBHHKA.
B3auMHOoe  pacnosio)keHHMe — MPOCTPAaHCTBEHHbIX  ¢uryp.  Pasnuunble  BHUIBI
MHOrorpaHHukoB. Ux nzobpaxkenusi. CedeHusi, pa3BepTKU MHOrorpaHHukoB. [lnomanp
IIOBEPXHOCTU. Buapl cumMmerpuil B mnpocTtpaHcTBe. CUMMETpHsl Tel BpALLECHUS U
MHOTOTPAaHHUKOB. Beruucnenue miomaneid u o0bemoB. Bekropsl. [lelictBus ¢
BEKTOpaMmu. J[ekapToBa cUCTEMAa KOOPAUHAT B IIPOCTPAHCTBE. Y PABHEHHUE OKPYKHOCTH,
cdepsl, IockocTU. Paccrosinue mexay Toukamu. [[eficTBUs ¢ BEKTOpaMu, 3aJJaHHBIMU
koopauHaTtaMu. CKaJsipHOE MPOU3BEAEHUE BEKTOPOB. BEKTOpHOE ypaBHEHUE NPSIMOM U
mI0cKocTh. Mlcnonb30BaHne BEKTOPOB IIPHU AOKA3aTENBCTBE TEOPEM CTEPEOMETPHUMU.

JIns BHEAyOUTOPHBIX 3aHATUN CTYACHTAaM Hapsly C PELICHHEM 3a/ad U BBIITOJIHEHUS
MMPAKTUYECKUX  3aJaHUA MOYKHO TPEIJIOXKHUTh TEMbl  HCCIENOBATENbCKUX H
pedepaTuBHBIX pPabOT, B KOTOPHIX BMECTO CEpUM OTHENbHBIX MEJIKUX 3aJlad U
YOpaXHEHUH TMpeanaraloTcs CIOKETHbIE 3aJaHusl, TpeOyrolue JINTEIbLHOH paboThl B
pamMKax OJHOM MaTeMaTHYeCKOHM CHUTyallud. OTH TEeMbl MOTYT OBITh Kak
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HHINBUAYAJIBHBIMUA 3aJdHUAMU, TaK W TPYHIIOBBIMU JJIsI COBMECTHOI'O BBIITOJHCHHA
HCCJICOOBAHUS.

3. TEMbI PE®EPATOB (JOKJIAJOB), UCCJIEJOBATEJbCKUX
HNPOEKTOB

1. HemnpepbiBHBIE APOOH.

2. IlpruMeHeHne CIOKHBIX MPOIIEHTOB B 2KOHOMHUYECKUX pacyeTax.
3. [TapannenpHO€ MPOEKTUPOBAHUE.

4. CpenHuE 3Ha4YECHUS U UX IPUMEHEHUE B CTATUCTHUKE.

5. BexTopHOE 3ajaHue NPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
6. CloKeHHE TapMOHUYECKUX KOJIeOaHuM.

7. I'paduueckoe penieHre ypaBHEHU U1 HEPABEHCTB.

8. IIpaBuibHBIE U MOJIyIPaBUIbHBIE MHOTOTPAHHUKHU.

9. KoHnueckue ceyeHrs U UX IPUMEHEHUE B TEXHHUKE.

10. Ionsitne nuddepenimana u ero NPUIOKEHUS.

11. Cxembl NOBTOPHBIX UCIIBITAHUK bepHyIm.

12. UccnenoBanue ypaBHEHNN U HEPABEHCTB C MAPAMETPOM.
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4. CTPYKTYPA U COJAEPKAHUE YUEBHON JUCILUILIVHBI

«MATEMATUKA»

4.1. O0beM yueOHOM NMCIHUILUIMHBI M BHAbI Y4eOHOH padoThI (04HOE OT/HAe/IeHHE)

Bun yueO6Hoii padoThI

O0BLeM yacoB

MakcuManbHasi yueOHasi HArpy3ka (Bcero) 435
Oo0s3aTeIbHAA ayAUTOPHAA y4eOHAs HArpy3Ka (Bcero) 290
B TOM YHCJIE:

nabopaTopHble pabOThI 2

pPaKTUYECKUE PabOTHI 136

KOHTPOJIbHBIE paOOThI 16

KypcoBasi paboTa (IIpoeKT) (He MpeayCMOTPEHO)

CamocrosiTesibHas padoTa cTyeHTa (BCero) 145
B TOM YHCJIC:

CamocTosiTenbHas paboTa HajJl KypcoBOil paboTol (TIPOEKTOM)
Uccnenoarenbckas paboTa 7
Pabota ¢ uHpopMaMOHHBIMH UCTOYHUKAMU 41
PedeparuBnas pabota 4
PacuetHo-rpaduueckas pabora 21
TBOpueckue 3anaHus 34
[ToaroroBka npe3eHTalMOHHBIX MaTEPUAIOB 23
Cocrasieane TalOu 9
Coznanue Mojelel MpoCTPAHCTBEHHBIX PUTYD 6
ATTecTanus 1o AUCIUIUINHE IK3aMEeH
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5. TEMATUYECKHUM IIJIAH YUYEBHON JUCHUILIMHBI <MATEMATHUKA» IIO CHEIIUAJBHOCTH: 23.01.09.

«MAaIIMHUCT JJOKOMOTHBA»

Ounoe OTACICHUC

KosinuecTBO ayIUTOPHBIX 4YaCOB
Makc. yue0.
Camocrositen Mpakriueckne
HaumeHoBaHue pa3ie/ioB U TeM Harpyska bHAs padoTa Teopernu | (cemunapckue) | Kypcooe
cryacnTa cryacnTa Bcero eckoe " MPOEKTHPO
(ac) (1ac) o0yueHue | 1abopaTopHbIe BaHHe
3aHATHSA
Tema 1. Benenue 3 1 2 2
Tema 2. PazButue noHATHS O YUCIIE 24 8 16 7 9
Tema 3. KopHu, cTeneHu u gorapu@msl 48 16 32 15 17
Tewma 4. [IpsiMble 1 NIIOCKOCTH B IPOCTPAHCTBE 39 13 26 15 11
Tema 5. Kombunaropuka 27 9 18 10 8
Tema 6. KoopinHaThl 1 BEKTOPHI 39 13 26 15 11
Tema 7. OCHOBBI TPUTOHOMETPUH 54 18 36 17 19
Tema 8. @ynkumn u rpaduku 33 11 22 12 10
Tema 9. MHOrOTpaHHUKH U KPYTJIbIE TENA 42 14 28 15 13
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[TponomxkeHne TabIUIIbI

KosinuecTBO ayIUTOPHBIX YaCOB

Makc. yue0.
CamocrosiTes Mpakriueckne
HaumeHoBaHHe pa31e/ioB H TeM Harpysxa bHAs padora Teopernu | (cemunapckue) | Kypcooe
cryacnTa cryacnTa Bcero eckKoe u NPOEKTHPO
(uac) (1ac) o0yueHue | 1abopaTopHbIe BaHHe
3aHATHSA

Tema 10. Hauana maremMaTuyeckoro aHaiauza 42 14 28 17 11
Tema 11. MHTErpait u ero npuMeHeHne 27 9 18 10 8
Tema 12. QHCMG?TLI TEOPUH BEPOATHOCTEU U 21 7 14 9 5
MaTeMaTHYeCKOM CTaTUCTUKU
Tema 13. YpaBHeHUsI 1 HEPABEHCTBA 36 12 24 8 16
Bcero mo pucuuniaune 435 145 290 152 138
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6. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEEHOM
AEATEJBHOCTU CTYAEHTOB

Conep:xkanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/10B
JAesiTeJIbHOCTH CTYJIeHTOB
(Ha ypoBHe y4eOHBIX el cTBHI

BBenenue

O3HaKOMJICHHE C POJIbIO MaTEMAaTUKU B HAayKe,
TEXHUKE, SKOHOMHUKE,

I/IH(i)OpMaL[I/IOHHBIX TCXHOJIOI'usax u
HPaKTUYECKOI JIeATeIBHOCTH.

OsHakomyleHHE C [EISIMH M 33jJa4aMu
U3y4CHHS MATEMATUKH [IPU

ocBoernu npodeccuii CI10

AJITEBPA

Pa3Burne monsaTus
0 4YHcJIe

Beimonnenne apupmMeTHyecKux NeHCTBUN Hax
YHUCJIAMH, COYeTast

YCTHBIC U TUCbMEHHBIC PUEMBI.

Haxoxnenue  npuOIMKEHHBIX  3HAYCHHM
BEJIMYMH W  IOTPEIIHOCTEN  BBIYMCICHHI
(a0CONMIOTHON M OTHOCUTEIBHOW); CpaBHEHHUE
YHCJIOBBIX BBIPAXKEHUH.

Haxoxxnenue omuOok B mpeoOpa3oBaHUIX U
BBIUHCICHUSX (OTHOCUTCS KO BCEM IIyHKTaM
IpOTrpaMMbl)

Kophu, crenenn, jorapugmsi

O3HakOMJIEHME C TMOHSATHEM KOpHS n-i
CTEIIECHH, CBOMCTBaMH panuKaioB "
IIpaBWJIaMU CPaBHEHUS KOPHEH.
@OopMyIMpOBAaHUE OINPENEIECHUS KOpHA U
CBOMCTB KOpHEH. BpluncieHue u CpaBHEHHE
KOPDHEW, BBINOJHEHUE MPUKUIAKUA 3HAYCHUS
KOPHSI.

[IpeoOpa3oBaHue YHUCIOBBIX U OYKBEHHBIX

BBIPAKECHHUI, CoZepIKaIux paluKasl.
Bremonnenne  pacueroB  mo  Qopmynam,
COZIepKAITUM panuKabl, OCYIIECTBIISS
HEO0OXOTUMBIE MOJICTAHOBKH u
npeoOpa3oBaHMsL.

OmnpeneneHre paBHOCUIBHOCTH BBIPAXKEHUN C
pagukamamu. PemieHne — mppanuoHaIBHBIX
YPaBHEHUM.

O3HakOMIICHHE C TOHITHEM CTEICHU C
JIEUCTBUTEIILHEIM IIOKA3aTEIICM.

Haxoxnenue 3HauYeHWN CTENEHU, HCIOJIb3Ys
IpH HEOOXOIUMOCTH

MHCTPYMEHTAJIbHBIE CPENICTBA. 3alMChIBAHHE
KOpHS N-i CTENeHU B BHJE CTENEHU C
IpOOHBIM  TIOKa3zaTteleM W HaoOOpOoT.
DopMyIpoBaHUe CBOMCTB CTEIICHEN.
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Briuncienne cremneHed C  panyMOHAIbHBIM
IIOKa3aTelIeM, BBITIOJIHEHUE MPUKUIKH
3HAYEHMUsI CTEIEHU, CPABHEHHUE CTEIIECHEM.
[IpeoOpa3oBaHue 4YUCIOBBIX U OYKBEHHBIX
BBIPKEHMI, COIEpKAIINX CTEIEHU, IPUMEHSS
CBOWCTBA. Pemenue MOKa3aTeNIbHbIX
ypaBHeHUN. O3HAaKOMJIEHWE C INPUMEHEHHEM
KOpHEH UM  CTENEHEW IIpU  BBIYMCICHUH
CpelIHMX, JCJIEHHH OTpe3Ka B «30J0TOM
ceyeHun». PerieHune npuKIagHbBIX 3a7a4 Ha
CJIOKHBIE IPOLIEHTHI

IIpeoGpa3oBanue ajnredpanyecknx
BbIPAKeHU I

BreimmonHenue 1npeoOpa3oBaHM  BBIPAXKEHUI,
npuMeHeHue  (GopMysa,  CBS3aHHBIX  CO
CBOIiCTBaMM  CTE€NEHEW U JIOrapu(MoB.
Onpenenenue 001acTU JOMYCTUMBIX 3HAUEHUI
JorapupMHUUECKOro  BbIpakeHus. Pemienue
JorapupMHUECKUX ypaBHEHUI

OCHOBbI TPUTTOHOMETPHUU

OcHoBHBIE IOHATHUHA

W3ydyeHue paauaHHOTO MeETOJa HM3MEPEHUs
YIJIOB BpallleHUsT U UX CBSA3U C TpajyCHOM
Mepoi. M3o0paxeHue yrjioB BpallleHUs Ha
OKpPY)KHOCTH, COOTHECEHHE BEJIUYMHBI Yrja C
€ro  pacnojiokeHueM.  DPopMyIHpOBaHHE
OIpe/ielIeHu TPUTOHOMETPUYECKUX (DPYHKITHI
JUld yIJIOB IIOBOPOTa M OCTPBIX  YIJIOB
IPSIMOYTOJIBHOTO TPEYrojbHUKa U 00bsICHEHUE
UX B3aHMOCBSI3H.

OcHoBHbBIE TPUTIOHOMETPUICCKUEC
TOXKIAECTBA

IIpuMeHEeHrEe OCHOBHBIX TPUTOHOMETPUYECKUX
TOXKJIECTB  JJI1  BBIYMCIIEHUS  3HAUYEHUU
TPUTOHOMETPUUYECKUX (PYHKIMH MO OAHOM M3
HUX.

IIpeoGpa3oBanus mpocreimmx
TPUTOHOMETPHYECKHX BbIPAKEHU I

N3yuenne OCHOBHBIX bopmyn
Tpuronomerpuu: bopMyIbI CIIOKEHMS,
yZIBOEHHUH, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPHUECKHUX byHKIMI B

MPOU3BEJICHUE U TPOU3BEJICHUS B CyMMYy H
MPUMEHEHWE TIPU BBIYHCICHUH 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPKEHUS i
YIPOIIEHUS €TO0.

O3HakOMJIEHME CO CBONCTBAaMU CHUMMETPHUU
TOYCK Ha €AUHUIHOMN

OKPY)KHOCTH W TMPUMEHEHHUE HX JUIsl BBIBOJAA
(bopMysT IpUBEICHUS

IIpocreiine TPUrOHOMETPUYECKHE
YPABHEHHUS M HEPABEHCTBA

Pemenue 1o dopmymnam "
TPUTOHOMETPUYECKOMY KPYT'Yy IPOCTEHIINX
TPUTOHOMETPHUYECKUX YpaBHEHHI.

[IpumeHeHne OOIMX METONOB  PELICHMS
ypaBHEHHI (IpuBeACHUWE K JIMHEHHOMY,
KBaJ[paTHOMY, = METOJ  DAa3lOXCHHs  Ha
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MHOXKHTENM, 3aMEHbl MEepeMEHHOH) mpu
PCUICHUH TPUTOHOMETPHYCCKHX YpPaBHCHUH.
VYMeHHe oTMe4aThb Ha Kpyre pelieHus
POCTEHIITIX TPUTOHOMETPHUYCCKUX
HEpPaBEHCTB
O3HakoMjieHME C  TIOHSATHEM  OOpaTHBIX
TPUTOHOMETPHYECKUX (DYHKIIUH.

APpPKCHHYC, apKKOCHHYC, ApKTaHreHe yncaa | M3ydenue oTpeieIeHu i apKcuHyca,
apKKOCHHYCa, apKTaHreHca quCIa,
dbopMynmupoBaHHEe WX, HW300paXeHHE  Ha

€IMHUYHOW OKDPY)KHOCTH, IPHUMEHEHHE IIpU
pELICHUN YPaBHEHUU

®YHKIIMU, UX CBOMCTBA U TPA®UKH

Oyukuuu. [lousitue 0 HenMpepLIBHOCTH
GyHkumMu

O3HakOMJIEHHE C TIOHATHEM HepeMeHHOﬁ,

npuMepamMu 3aBUCUMOCTEN MEXIY
nepeMeHHbIMU. O3HaKOMJIEHHE C IOHSATHEM
rpaguka, OIpEIelieHue  MPUHAIICKHOCTH

Touku rpaduxy ¢yakinuu. OmnpenencHue Mo
dbopmyse mpocTeieil 3aBUCUMOCTH, BHIa €€
rpaduka. Beipaxenue mno ¢dopmyne OIHOM
nepeMeHHoil yepe3 npyrue. O3HaKOMIIEHHE C
omnpezneneHueM QyHKIUH, (HOPMYIUPOBAHHE
ero. Haxoxnaenue o0acTH oOmpeneneHus |
o0nacTu 3HaUeHUN QYHKINH

CBoiicTBa QyHKIUH.
I'paduyeckas unrepnperanus. Ilpumepsl
(pyHKUMOHANBHBIX 3ABUCHMOCTEHN B
peajIbHBIX MPoLeccax U ABJICHUAX

O3HakoMJIEHHE C npuMepamMu
(GYHKIMOHATIBHBIX 3aBUCUMOCTEH B peabHBIX

mpomeccax M3 CMEXKHBIX  JUCLUILIMH.
O3HakoMIIEHHE c JI0Ka3aTelIbHBIMU
pacCyXJIeHUSIMHU HEKOTOPBIX CBOMCTB
JUHEHHOW M KBaJApaTWYHON  (yHKUHH,
MPOBEJECHNUE HACCIENOBAHUS JIMHEWHOM,

KyCOYHO-TMHEWHOM,  JpOOHO-TMHEHHON U
KBaJIpaTUYHOM  (YHKUMHA, TOCTPOCHHE UX
rpadukos. [Toctpoenue u urenue

rpadukoB pyukmuit. MccnenoBanve GyHKINM.
CocraBienue BUIOB (QYHKIUH 1O JaHHOMY
YCIIOBHIO, PEILICHHE 3a/1a4 HA DKCTPEMYM.

OOpaTtHble pyHKIIUM

Beimonnenne  mpeoOpas3oBanuii  rpaduka
byHKIMHA
W3yuenne moHATHS OOpaTHOW  (yHKIHMH,

OlpeNeieHne BHJA M TOCTPOSHHE Tpaduka
oOpaTHON (YHKINH, HAXOXKJICHUE ee 00IacTu
OTIpeIeICHUS " obacTu 3HAYCHUH.
[Ipumenenne  cBOMCTB  GYHKUMH  TIpH
WCCIIC/IOBAaHUH YPaBHEHWH W PEIICHUW 3a/1ad
Ha SKcTpemMyM. O3HaKOMJICHHE C TOHSATHEM
CJIO)KHOHM (DYHKIIUH

Breruncnenne — 3HaueHud — QyHKOMA 1O
3HAYECHUIO apryMeHTa. Onpenenenne
MOJIOKEHUST TOYKM Ha Tpaduke TO ee

KoopanHaTaM © Haobopot. Mcmonb3oBaHue
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CrenenHble, NoKa3aTejibHbIe,
Jorapumuyeckue 1 TPUrOHOMeTPHYeCKHe
¢pynknun. O0paTHble TPUTOHOMETPUYECKHE

byHkumnu

CBOMCTB (YHKIIUHA MJII CPAaBHEHHS 3HAYCHHMA
crenieHeii u  jorapudmos.  [loctpoenue
rpadUKOB CTENEHHBIX U JIOrapupMUYECKUX
¢ynkuuii.  PemieHne — moka3aTeNbHBIX M
jJorapu(MUUECKUX ypaBHEHUH W HEPaBEHCTB
110 U3BECTHBIM airopuTMaM. O3HAKOMIIEHHE C
MOHSATUEM  HENPEPBIBHOW  MEPUOAMYECKOU
¢byHkunu, GopMyIupoBaHUE CBOMCTB CUHYCA U
KOCHHYCa, TOCTPOEHUE UX IparKOB.
O3HakOMJIEHME C IOHSITHEM TapMOHUYECKHX
KojeOaHui U MpuMepaMd TapMOHUYECKUX
KoJIeOaHWH ISl  ONMMCAaHHWsS TPOIECCOB B
(bu3uKe U Apyrux 00JIacTIX 3HAHHUS.
O3HakOMJIEHME C MOHSTHEM  pa3pbIBHOU
nepuoandeckor (yHkuuu, GopMmynupoBaHHE
CBOMCTB TaHI'€HCAa M KOTAHI'€HCA, IIOCTPOCHHE
UX TpaduKoB.

[Ipumenenue CBOWCTB byHKIII TS
CPaBHEHMsI 3HAYEHUM TPUTOHOMETPUUYECKUX
GyHKIMI, pelieHuss TPUTOHOMETPUUYECKHUX
ypaBHeHwmid. [loctpoenne rpadukoB oOpaTHBIX
TPUTOHOMETPUUECKUX byHKIUI u
ompejelieHue 1o rpaukaM HMX CBOICTB.
Brmonnenue npeoOpazoBanusi rpagukoB

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITocaexoBaTeiLHOCTH

O3HakOMJIEHME C  TOHSATUEM  YMCIOBOMU
MOCJIEeI0BATENbHOCTH, CIOCO0aMH ee 3a/1aHus,
BBIYUCIICHHSIMH €€ YJICHOB.

O3HakoMJieHME €  TIOHATHEM  Ipejena
MOCJIEIOBATEIHHOCTH. O3HakomiieHHE  C
BBIYUCIICHHUEM CYMMBI 0ECKOHEYHOI 0
YHUCIOBOTO psla HA TMPHUMEPE BBIYUCICHHS
CYMMBI 0eCKOHEYHO yOBIBaroIIEH
reOMETPHUECKON Tporpeccuu. Pemrenue 3amaq
Ha IpUMeHeHne (popMyIIbl CyMMbI OECKOHEUHO
yOBIBAIOIIEH T€OMETPHUIECKOMN MPOTPEeCCUn

IIpousBoaHas U ee IpUMEHEHUE

O3HakOMJICHHE C TIOHSTHEM MPOU3BOIHOM.
Nzyuenune " dhopmynupoBaHue ee
MEXaHMYECKOTO M TE€OMETPUYECKOTO CMBICTA,
HN3YUCHUC aJIropuTMa BBIYHCIICHUS
MPOU3BOJHOM HAa TpPUMEpPE  BBIUYUCICHUS
MT'HOBEHHOM CKOPOCTH u YTIIOBOTO
kodd¢uimenta kacarenbHoil. CocraBieHue
YpaBHECHHS KacaTelbHOW B OOIIEeM BHJIE.

YcBoenne  mpaBwi  JuddepeHIpoBaHus,
TaONMWIBI ~ TPOM3BOAHBIX  JJIEMEHTapHBIX
byHKUIMH, IpUMEHEHHE IE

nuddeperupoBanns GyHKIIUNA, COCTABICHHS
ypaBHeHUs KacareinbHOHU. M3ydeHue TeopeM o
CBSI3W CBOWCTB (DYHKIIMM W TPOW3BOHOM,
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dopmynupoBka ux. IIpoBeneHune ¢ MOMOILBIO
IIPOU3BOTHOM MCCJIEJIOBAHMUS ¢byHKuuy,
3alaHHONW  (OPMYJIOH. YCTAaHOBJICHHE CBS3H
CBOWCTB (DYHKIIMM W TPOU3BOJHOW IO UX
rpadukam.

IIpuMeHeHHe TPOU3BOAHOW I  PELICHHUS
3aJjad  Ha  HaxoXJeHue  HauOOJIbIIEro,
HAaUMEHBIIETO 3HAUYEHUS U Ha HAXOXKICHUE
JKCTpEMyMa

IlepBooOpa3nas
U MHTerpaJ

O3HakoMJIeHME C TOHATHEM MHTerpaja Hu
epBOOOPA3HOM. N3ydyenune IIpaBuia
BBIUUCIICHUsSI NEPBOOOPAa3HOM M TEOpEMBI
Hprorona—JleiiOnuna. Pemenne 3amau  Ha
CBSI3b IMEpBOOOPAa3HON M ee NPOU3BOIHOMH,
BBIUUCIICHHE TEpPBOOOpa3sHON Ui JaHHOM
¢bynkuuu. Pemenue 3agauy Ha INpUMEHEHHE
HHTCrpajgia jid BbIYUCIICHUSA (I)I/I3I/I‘~I€CKI/IX
BEJIMYMH U IUIOLIaiei

YPABHEHUA U HEPABEHCTBA

YpaBHeHHUS H CHCTEMbI yPABHEHU
HepaBeHcTBa U cHCTEMbI HEPABEHCTB C
ABYMS IIepeMEHHbIMHU

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEJCHUSIMH O
KOPHSX anreOpanyecKux YpaBHEHUH,
MOHATUSAMM  UCCIIEIOBAHMS  YPABHEHUH W
cucreM  ypaBHeHHMW. 3ydyenwme  Teopumu

PaBHOCUIIBHOCTH YpaBHEHUHN 51 ee
npuMeHeHus. lloBTopeHue 3amucu pelieHus
CTaHJAPTHBIX YpaBHEHUH, IIPUEMOB
npeoOpa3oBaHusl YpaBHEHHM AJs1 CBEACHUS K
CTaHJAPTHOMY YPaBHEHUIO. Pemenne
palMOHAIBbHBIX, UPPALMOHAIIBHBIX,

MOKA3aTeNbHBIX M TPUTOHOMETPUYECKUX
YPaBHEHUH U CUCTEM.

Hcnonp3oBaHne  CBOWCTB M rpadukos
byHKUIMI JUIsL peleHus YpaBHEHUM.
[ToBTOpEHNE OCHOBHBIX MPHUEMOB PpELICHHS
cucteM. Pemenne ypaBHEHMI ¢ IPUMEHEHUEM
BCEX NPUEMOB (Pa3lIOKEHHS HAa MHOXHUTEIH,
BBEJICHUSI HOBBIX HEHU3BECTHBIX, MOJCTAaHOBKH,
rpauIecKoro METO1a).

Pemenne cucteM ypaBHEHMH C MPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

O3HakomiieHMe ¢ OOIIMMH  BOINPOCAMHU
pelleHrsT HEpPaBEeHCTB U  HUCIOJb30BaHUE
CBOWCTB M TrpapuKoB (YHKIMNA TpPU peIICHUH
HEPABEHCTB.

Pemenne HEpaBEHCTB U CHCTEM HEPABEHCTB C
PUMEHEHUEM Pa3JIMUHBIX CIIOCOOOB.
IIpumeHeHne MaTEeMaTHMYECKHX METOJOB JUIS
pPEIICHUsT  COJEp)KaTeNbHBIX  3alady W3
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pa3iIMyYHbIX oO0yacTell HayKu U TPAKTHKU.
WHTepripeTupoBaHUE pPE3YIbTATOB C YYETOM
pealIbHbIX OrpaHUYeHUN

3JEMEHTbI KOMBUHATOPUKH, TEOPUM BEPOSATHOCTEN M CTATUCTHUKH

OcHOBHbIE NOHATHS KOMﬁI/IHaTOPI/IKI/I

W3yuenne mpaBuiga  KOMOMHATOPUKH |
IPUMEHEHHE MPU PELICHUMH KOMOMHATOPHBIX
3ajad. Pemienne KOMOMHATOPHBIX 33134
METO0M Inepedopa U MO MPABUIY YMHOKEHHSL.
O3HaKOMJIEHHME C IOHATUAMU KOMOMHATOPHUKU:
pasMellEeHUsIMH, COYETaHUSIMH,
NEpecTaHOBKaMH W (QOpMylIaMu JUIsL  UX
BBIYUCIICHMSL.

OOmpsicHeHHe u TpuMeHeHue GopMyn Ui
BBIUUCIICHUS] pa3MEIleHUil, MepecTaHOBOK MU

COYETaHHUU npu peleHuu 3a7ad4.
Os3nakomnenue c¢ OuHomoM HeloroHa W
TPEYroJIbHUKOM [Tackass. Pewmenne

MPaKTUYECKUX 3a4a4 C  HCIOJIb30BAHUEM
MOHATUI U IPaBUI KOMOMHATOPUKHU

DJieMeHThI TEOPUM BEPOATHOCTEM

Wzyuenue KJIACCHYECKOTO omnpeeIcHuUs
BEPOSTHOCTH, CBOHCTB BEPOSTHOCTH, TEOPEMBI
0 CcymMMe BeposaTHocTell. PaccmoTpenue
IPUMEPOB BBIUYMCIICHUS BEPOSTHOCTEH.
Pemenne 3amau Ha BBIYMCIIEHHE BEPOSATHOCTEH
CcOOBITHI

IIpeacraBienne TaHHBIX (TA0JAMLBI,
AUArpaMMBbl, rpaguKn)

O3HaKOMJIEHME C IPEICTaBICHUEM UHCIIOBBIX
JAHHBIX U UX XapaKTePUCTUKAMHU.
Pemenue mpakTuueckux 3agad Ha oOpabOTKy

YU CIIOBBIX JIAHHBIX, BBIYVCIICHUE 150
XapaKTePUCTUK
I'EOMETPUA

IIpsimble ¥ MJIOCKOCTH B POCTPAHCTBE

@opMyJIMpOBKA U IIPUBEJACHUE J10KA3aTEIbCTB
MIPU3HAKOB B3aUMHOI'O PACIIOJIOKEHUS MPSIMBIX
U II0cKocTed. Pacrio3HaBanue Ha deprexax u
MOJECIIAX pPa3iIUYHBIX CIIy4aeB B3aUMHOIO
pacmoJIOKEHUusT MNpAMBIX U INIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYXKICHUM.
@opMyIMpOBaHNE ONPEIEICHUN, IPU3HAKOB U
CBOICTB NapaJljIeNIbHBIX U MEPIEHANKYIISPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX

yrioB. BplogHeHuWe  IMOCTPOEHMS — YIJIOB
MEXIy HpPSAMBIMH, MNPSAMOH M IUIOCKOCTBIO,
MEXIYy IUIOCKOCTSAMU II0 ONHUCAaHUIO U
pacrno3HaBaHWE UX HA MOJEIAX.

IIpumeHeHue [IPU3HAKOB U CBONCTB
pacIoJIOKEHUsI MNPSAMBIX M IIOCKOCTEH IIpU
pemieHny 3a1a4. M300paxkeHre Ha pUCYHKaxX U
KOHCTPYMPOBaHUE Ha MOJIEISIX
NEPIEHAUKYJIIPOB U HAKJIOHHBIX K IIJIOCKOCTH,
IPSIMBIX, NApAJUICIBHBIX IIOCKOCTEH, YIJIOB
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MEXy MPSMON U MJIOCKOCThIO U 0OOCHOBaHHE
noctpoeHus. Pemienue 3agauy Ha BBIYHMCICHUE
reoMeTpuyeckux  BeauuuH.  OmnuchiBaHHe
paccTosIHUSL OT TOYKM JO IUIOCKOCTH, OT
IPSIMON 710 TUIOCKOCTH, MEXAY IUIOCKOCTSIMH,
MEXy CKPEIIMBAIOIIUMUCS MPSIMbBIMU,

MEXIy  MpPOU3BOJIBHBIMH  (QUTypamMH B

MPOCTPAHCTBE. DopmyIUpOBAHUE U
JIOKa3bIBaHUE OCHOBHBIX TEOpeM 0
PacCCTOSIHUAX (Teopem CYILIECTBOBAHUS,

cBoiicTBa). M3o0pakeHHME Ha depTexkax H
MOJIETISIX PacCTOSTHUS U OOOCHOBAaHUE

CBOHUX CYXICHUU. Onpenenenue u
BBIYUCIICHHE PACCTOSHUM B TMPOCTPAHCTBE.
[Tpumenenue GopMyl U T€OpeM IUTAHUMETPHH
nas pemieHust  3amad.  O3HAKOMIIGHHE  C
MOHSTHEM MAPAJJICIIBHOIO MPOSKTUPOBAHUS U
ero cBorictBamu. opMynupoBaHUE TEOPEMBI O
IUIOIIA U OpPTOTOHAJILHOMN MIPOCKIIUU
MHOroyrojibHuka. lIpuMeHeHune Tteopuu s
000CHOBaHHUS MOCTPOEHUM U BBIYUCICHUM.
ApryMEHTUPOBAHHE CBOMX CYXACHUH O
B3aMMHOM PaCIIOJIOKEHUU TPOCTPAHCTBEHHBIX

¢uryp

MHOrorpaHHUKHU

Onucanve ¥ XapaKTEPUCTHKA Pa3INMYHBIX
BHJIOB MHOTIOTPaHHUKOB, IIEPEYUCIICHHE MX
BJIEMEHTOB U cBoHcTB.  M300pakeHue
MHOTOIPAHHUKOB M BBIITOJIHEHUE ITOCTPOCHHUS
Ha n300paskeHUsIX u MOZEIIAX
MHOTOIDAHHUKOB. BbIYHMCIIEHME  JTMHEHWHBIX
3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypauusx, apryMeHTUpPOBaHUE CBOUX
cyxnaeHuil. XapakTepuUCTUKa U H300pakeHue
ce4yeHus, pa3BEPTKH MHOI'OTPAHHUKOB,
BBIYMCIICHUE ILIOIIAIEH TOBEPXHOCTEM.
[Toctpoenne mpocreiimux ceueHuit Kyoa,
npu3Mbl, nupamusl. [IpuMmenenue ¢akToB u
CBEICHUN 13 miuaHuMeTpuu. O3HaAKOMIIEHHUE C
BHJIaMH  CHUMMETPHMM B IPOCTPAHCTBE,
(dbopMynupoBaHUE OIpEIEIeHUIl M CBOMCTB.
XapakTepuCcTHKa CUMMETPUU Te€J BPAILCHUS U
MHOTOIPaHHUKOB.  IIpuMeHeHune  CBOMCTB
CUMMETpHUHU pu penieHnu 3a/1a4.
Hcnonb3oBanue mpuoOpEeTEHHBIX 3HAHUNA JUIS
WCCIIE0BAHUS M MOJIEIMPOBAHUS HECIOKHBIX
3az1ay. N3o6pakenue OCHOBHBIX
MHOT'OIPAHHUKOB U BBINIOJIHEHWE PUCYHKOB I10
YCJIOBHSIM 3aJa4

O3HakOMJIEHHE C BUJaMU TCJI BpallCHUA,
dhopMyTUpOBaHUE WX OMPEACTICHUN U CBOWCTB.
dopMyIHpOBaHUE TEOPEM O CEUECHHUM IIapa
IJIOCKOCTBIO M TIJIOCKOCTH, KacaTeJbHOM K
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Tenan MOBEPXHOCTHU BPAIICHUS

chepe. XapakTepucTHKa U H300paKEHUE TEI
BpallleHUsl, UX Pa3BEpPTKH, ceueHus. Pemienue
3aJja4 Ha IMOCTPOCHHE CEUYCHMI, BBHIYHUCIICHHE
JUIMH,  pPAacCTOSIHUMW,  YIVIOB,  IUIOLIAACH.
[IpoBeneHne AoKa3aTENbHBIX PACCYXKIACHHM
P PEILLICHUH 3a/1a4.

[IpumeHnenue  CBOMCTB  CUMMETPUM  TIPHU
pelieHuu  3aJad  HAa  Tela  BpallleHHS,
KoMOMHamio Ten. M300paxeHne OCHOBHBIX
KPYIJIBIX T€I U BBINOJHEHUE PHUCYHKA IO
YCIIOBUIO 3a/1a4H

HN3mepenus B reomeTpuu

O3HakoOMJIEHHE C MOHATUAMH IUIOIMAAA U
00BbeMa, aKCUOMaMHU M CBOMCTBAMHU.
Pemenue 3amay Ha BBIYHMCICHHE ILIOMIAJCH

MIJIOCKUX ¢buryp c IPUMEHEHUEM
COOTBEeTCTBYIOIMX (opMyn u ¢HakToB H3
IJIAHUMETPUH. N3yuenue TEOpeM 0

BBIYUCIICHUH O00BEMOB  IPOCTPAHCTBEHHBIX
TeN, pelieHue 3a/1ad Ha MpUMeHeHue (Gpopmyi
BEIUUCIICHHSI 00beMOB. V3ydenne dhopMyin s
BBIUMCIICHHUS riomaaen MOBEpXHOCTEH
MHOTOTPaHHUKOB U TE€JI BPAILICHUS.
O3HakoOMJIEGHME C METOJOM  BBIYMCIICHUS
Iomaau TOBEpXHOCTH cdeprl. Permenwue
3a/1ay Ha BBIYMCIICHHE IIONIA/Ied TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

KOOp)II/IHaT])I U BEKTOPbI

O3HakoMJIEeHME C  TOHSATHEM  BEKTOpA.
N3yuenne nekapToBOW CHUCTEMBI KOOPJMHAT B
MPOCTPAHCTBE, TIOCTPOEHUE 1O 3aJaHHBIM
KOOpJAUHATAM TOYEK u IJTIOCKOCTEH,
HaxoKJIeHHe KoopauHat Touek HaxoxneHue
YpaBHEHUN OKPYKHOCTH, C(hEphl, MIOCKOCTH.
Boluncnenue paccTossHU MEXy TOUKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEJIMYMH,
MpaBUJI Pa3JIOKEHUSI BEKTOPOB B TPEXMEPHOM

MPOCTPAHCTBE, MPaBUII HaXO0XICHUA
KOOpPAMHAT BEKTOpa B IPOCTPAHCTBE, MPABUI
HEeUCTBUHU c BEKTOpPaMHU, 3aITaHHBIMU

KoopauHaramu. [IpuMeHeHHe Teopuu IIpU
pelIeHny 3aJad Ha JEHWCTBHUS C BEKTOPAMH.
N3yuenue CKAIIIPHOTO IIPOU3BEICHUS
BEKTOpPOB, BEKTOPHOTO YPAaBHEHUS NPSIMOU H
miockoctu.  lIpumenenune  Teopuu  mpu
pelIeHny 3aJa4 Ha JEHUCTBHUS C BEKTOPAMH,
KOOPJHMHATHBIA METOJ, IPUMEHEHUE

BEKTOPOB JUIsl BBIYMCIICHHS BEIWYHMH YIJIOB U
pPacCTOSIHUM. O3zHakoMJIEHHE c
JI0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aUMHOM  pAaCIOJIOKEHUU  TPSIMBIX WU
IJIOCKOCTEN € MCIOJIb30BaHUEM BEKTOPOB

27




7. YHEBHO-METO/IUNYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE PABOYEM INPOT'PAMMBI YUEBHOM
JUCHUIIIMHBI <MATEMATHUKA: AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A; TEOMETPUS»

OcBoenue paboueil mporpamMmbl yueOHOM qucIUIUIMHbL «Maremartuka: anredpa u
HayajJla MaTeMaTU4YeCKOro aHaju3a; TEOMETpHUsS» TMPEAINoyiaraeT HaJIWdue B
TEXHUKYME, peau3ylolieM 00pa30BaTelIbHYI0 MPOTrpaMMy CpEIHEro OOIIero
obpazoBanus B mpezaenax ocBoeHus OIIOIT CIIO na 6a3ze OCHOBHOTO OOIIETO
oOpa3zoBaHus, yueOHOro KaOMHETa, B KOTOPOM UMEETCSI BO3MOXKHOCTh 00€CTIEUUTh
oOy4Jarommmcsi cBOOOIHBIN AocTyn B MHTEpHET BO BpeMsi Y4eOHOro 3aHATUS U
nepuoJl BHeyueOHOM aesTenbHOCTU. [loMeleHne kaOWHETa  YAOBJIETBOPSET
TpeboBanusiM CaHUTAPHO-IMUAEMHUOIOTHYECKUX TpaBmi U HopMaTuBOB (CanlluH
242 Ne 178-02) m  oOCHalIEHO THUIOBBIM OOOPYJOBaHHWEM, YKa3aHHBIM B
HACTOAIIMUX TPEOOBAHUAX, B TOM YHUCJIE CIICHUAIM3UPOBAHHON yueOHOM MEOENbIO U
CpelncTBaMH OOY4YEHUs, TOCTATOYHBIMHU JIJIsl BBITIOJHEHUS TPeOOBaHWN K ypPOBHIO
MOATOTOBKM  OoOydalomuxcsa. B kaOuHeTe  wMeeTcs  MYyJbTHUMEIUMHOE
00opyZ0BaHUE, MOCPEACTBOM KOTOPOTO YYACTHUKH OOpa30BaATENBHOTO IMpoIlecca
MOTYT MpPOCMATpUBaTh BU3YaJIbHYI0 WH(MOpPMAIUMIO O MaTeMaTHKe, CO3/1aBaTh
Mpe3eHTallud, BHUJCOMATepuasbl, WHbIE JOKYMEHTH. B coctaB yueOHO-
METOJMYECKOT0 U MaTepUAIbHO-TEXHUUECKOTO 00eCieYeHHs TPOrpaMMbl y4eOHOM
muctuiuineel  «MartemaTuka: anrebpa W Hadala MaTeMaTHYeCKOTO aHajun3a;
TCOMETPHS» BXOJISAT:

*MHOTO(YHKIMOHAIbHBIA KOMILUIEKC MPENOAaBaTeNs;

*HATJISIHBIE TMMOCOOMST (KOMIUIEKThI YYEOHBIX TaOMUIl, IUTAKAaTOB, TOPTPETOB
BBIJIAIONUXCS YICHBIX-MAaTEMAaTHUKOB H JIp.);

‘I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHLIe CpCaACTBa,
*3KPaHHO-3BYKOBBLIC HOCO6I/I$I;

*KOMILJIEKT TEXHHUYECKOM JOKYMCHTAllMK, B TOM YHCIIC ITIaCIIOpTa Ha CpCACTBaA
06y‘—IeHI/I$I, HHCTPYKIMHU IO UX UCIIOJIB30BAHHUIO U TCXHUKE 6630HaCHOCTI/I;

*OUOIMOTEUHBIN (OH]I.
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8. IUTEPATYPA
8.1. PEKOMEHIAYEMAS JIMTEPATYPA

ISl CTY/ICHTOB

bammakoB M.M. MaremaTtuka: y4eOHUK ISl CTYI. Y4YpexIeHUU cped. npod.
obOpazoBanus. — M., 2014.

ArtanacsH JI.C., Byry3oB B.®., Kagomnes C.b. u ap. Martemaruka: anrebpa u
Havajla MaTeMaTHyeckoro anammsza. [eomerpusi. ['eomerpusi (6a30BbIi U
yriay6nennsiit ypoau). 10—11 kmacesl. — M., 2014.

Kommoropos A.H., A6pamoB A.M., Hdyauuuein FO.I1. u gp. AnreOpa u Haudana
aHanmu3a: Yueo. g 10-11 xim. - M., 2014.

bammakos M.M. Martemaruka. COOpHUK 3aaad NpodUIbHONW HANpPaBICHHOCTH:
yue0. mocodue It CTy/l. yUpexkIeHui cpel. mpod. oOpazoBanus. — M., 2014.

bammvakoB M.M. MaremaTtuka. 3agadynuk: yuyed. mocoOue i CTyA. YUPEKICHUN
cpen. npod. oopazoBanus. — M., 2014.

['puropse C.I'., UBonruna C.B. Maremaruka : y4eOHUK A1 CTyA. oOpasoBar.
yupexJieHuit cpen. nmpod. oopazoanus. — M., 2014.

Juis npenoagaBaresien

bammmakoB M.M. MaremaTtuka: y4eOHUK I CTYI. YUYPEXKIACHUU cped. Mpod.
obpazoBanus. — M., 2014.

denepanbHbii 3ak0H 0T 29.12.2012 Ne 273-d3 «O6 o6pazoBannm B Poccuiickoit
Oenepauuny.

[Tpuka3z MunucrepctBa obOpazoBanus u Hayku PD ot 17.05.2012 No 413 «O6
yTBEpKJIeHUH (eepalbHOTO TOCY/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa
cpeaHero (IOJTHOTo) O0IIero 00pa30BaHUM.

[Ipuka3z MunucrtepctBa obOpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHnn w3MeHeHuit B [lpukaz MwunuctepctBa oOpa3oBaHus € HAyKU
Poccuiickoit ®enepanuu ot 17.05.2012

Ne 413 «*“O06 yrBepxkaeHNN (eaepabHOTO TOCYJapCTBEHHOTO 00pa30BaTeILHOTO
CTaHaapTa CpeaHero (IOJTHOT0) 00IIero 00pa3oBaHus .

[Tucemo JlemaprtameHTa TOCYJapCTBEHHON TMONMHTHKA B c(epe TOATOTOBKHU
pabouux kanpoB u JII1O MunuctepctBa obpazoBanus u Hayku PO ot 17.03.2015
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Ne 06-259 «PexomeHmanmuui 1O OpraHW3alUMA TIOMYYEHUS] CPEIHETO OOIIEro
oOpa3oBaHUsl B IIpeesiax OCBOCHMSI OOpa30BaTENbHBIX MPOTPAMM CPEIHETO
npodeccCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro 0Opa30BaHHS C
ydyeToM TpeOoBaHUM  (eepalibHbIX  TOCYJAapCTBEHHBIX  00pa30BaTeIbHBIX
CTaHIApPTOB M TMOJIydaeMoll mpodeccud WIA CHEHHATbHOCTH  CPEIHEro
poeCcCHOHATTEHOTO 00pa30BaAHU.

bammako M.U. Martemartuka: KH. IJi1 OpernojaBaTessi: MeTol. nmocodue. — M.,
2013

8.2. UHTEPHET-PECYPCbI

www.fcior.edu.ru  (MudopmanmonHsie, TPEHUPOBOYHBIE U  KOHTPOJBbHBIC
MaTepHuabl).

www.school-collection.edu.ru (Equnast koyekiuu uppoBbIX 00pa3oBaTEeIbHBIX
pecypcoB).
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