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1. MOSICHUTEJIbHAS 3AIIUCKA

PaGouass mporpamma (mamee — mporpamma) oOmeoOpazoBaTeIbHOW Y4eOHOM
OUCHUIUIMHBL «Marematuka» MNpeJHa3HayeHa J[Uid HM3yYeHHs  MaTeMaTUKd B IIPoO-
(eccuoHANBHBIX 00pa30BATEIbHBIX OpraHU3aLUAX, pPEATH3YIOIMMX 00pa30BaTENbHYIO
IporpaMMy cpeaHero oomero oOpa3oBaHus B IpeaeiaX OCBOEHHS OCHOBHOM
npodeccuonanbHol odopaszoBarenbHoil mporpammel CI1O (OIIOII CITO) Ha 6a3e OCHOBHOTO
oOuiero o0pa3oBaHMsI MpPU MOATOTOBKE KBaJU(UUUPOBAHHBIX pPabOYMX, CIIyXKalluX,
CHEIMAIUCTOB CPETHETrO 3BEHA.

[Iporpamma paspabotana Ha ocHoBe TpeboBannii DI'OC cpemnero oO1ero
obpazoBanus (nprka3 MunoOpHayku ot 17.05.2012r. Ne 413), peabsIBIAsSIEMBbIX K CTPYKTYpE,
COJIEP’)KAaHUIO W pe3ysbTaTaM OCBOEHHUS Yy4eOHOM AucCUMIUIMHBI «Marematukay, U B
COOTBETCTBUU C PekoMeHmanmusiMi 1O OpraHu3aliy TMOJY4YeHHUs CpeAHero ooOIero
oOpa3oBaHusi B  TMpeJenax OCBOCHUS  O0pa3oBaTENIbHBIX  MPOrPaMM  CPEIHETO
npodeCcCHOHAIBLHOTO 00pa3oBaHusl Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUSA C y4EeTOM
TpeOoBaHUM (eepalbHBIX FOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOTy4aeMOM
npodeccur WU CHEUHAIBHOCTU CpeaHero mnpodeccHoHaNIbHOrO0 o0pa3oBaHMs (MHUCHMO
JlemapraMeHTa rocy1apCTBEHHOU MOJIUTUKH B cpepe moAroToBkH padbounx kaapos u JAI1O
MunoOprayku Poccun ot 17.03.2015 Ne 06-259).

[Tporpamma yueOHOM auciuIuinHbl «MaTE€MaTHKa» COCTaBJieHa HAa OCHOBE HMPUMEPHOM
mporpaMmsbl, ogoOpenHoi Hayuno-meroamueckum coBetom lleHTpa mpodeccroHanbHOrO
obopazoBanuss DPIAY «DUPO» u  pexkoMeHAOBaHHOW  UIsi  pealu3allud  OCHOBHOM
npodeccuonansHoit  obOpazoBarensHOU mporpammbl CIIO Ha 6a3e ocHOBHOro o0miero odpaso-
BaHUs C TIOTy4eHHeM cpeanero oobmiero oopazosanus (IIporokon Ne 2 ot 26.03. 2015).

Coneprxanue nporpaMmmbl «MaTeMmaTHkay, «HaIlpaBIeHO HAa JOCTHKEHHUE CIETYIOIINX

meJiei:

- obecrieueHns  COPMHUPOBAHHOCTH  MPEJCTABICHHA O  COIMAIbHBIX,
KYJIbTYPHBIX M HCTOPHYCCKHX (haKTOpaX CTAHOBJICHHUS MAaTEMAaTHKH,

— obecrieueHust CHOPMUPOBAHHOCTH  JIOTHUYECKOTO, aJTOPUTMUUYECKOTO U
MaTeMaTHYECKOr0 MBIIIICHUS;

- obecrieueHns: chOPMHUPOBAHHOCTH YMEHHH NMPUMEHSATH IMOJYYEHHBIC 3HAHUS
MIPY PEIICHUH PA3TUIHBIX 33724,

- obecrieueHusi cOPMUPOBAHHOCTH TPEJICTABIICHAN O MaTeMaTHKE KaK YacTH
0OII[eYeIOBEYECKON  KYIbTYphl, YHUBEPCAIbHOM SI3bIKE HAyKH, I[O3BOJIAIOIIEM
OIMHMCHIBATH U U3YYaTh PEAIbHBIC TIPOIECCHI U SBIICHUS.

— B mporpammy BKJIIOYEHO COACpKaHME, HalpaBiIeHHOE Ha (OPMHUPOBAHHUE Yy CTYACHTOB
KOMIIETEHIIMH, HeoOXoauMmbIx i kadecTBeHHoro ocsoenuss OIIOII CIIO na Oaze
OCHOBHOTO 00IIero o0pa3oBaHUsl C IOJTYyYEHHUEM CpEIHEero oO0Iero oOpa3oBaHHs -
MpPOrpaMMbl TIOJITOTOBKH KBaTU(UIIMPOBAHHBIX pPa0OUMX, CIYKaIlUX, MPOTrPaAMMBbI

noAroToBKH crneruaiuctoB cpeanero 3seHa (IIIIKPC, TITICC3).
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OBILASI XAPAKTEPUCTHUKA YYEBHOM JUCIHUILIAHBI «MaTeMaTuKa»

Maremaruka sBisercss pyHIaMEeHTaIbHOM 00111e00pa30BaTeNbHON TUCIUILIMHON CO
CJIOKUBIIMMCSI YCTOMYMBBIM COJAEpKAHUEM M OOIIMMHM TPEOOBAHUSMHU K IIOJTOTOBKE
00y4Jaromuxcs.

[Ipu ocBoenuu npodeccuii CI1O TexHnyeckoro nmpoduiiss MaTeMaTuka U3y4aeTcs: Kak
npodunpHas yueOHasi AUCHUILIMHA, YYUTHIBAIOIIAS CIIEHU(PUKY OCBaUBAEMOM MPOQPECCHUH.

DTO BBIpaXKAETCS Yepe3 colepxaHrue oO0ydeHus, KOJIMUYECTBO YacOB, BBIICISAEMbBIX Ha
U3y4eHHUE OTIENIbHBIX TEM NPOTrPaMMBbI, TTIyOMHY UX OCBOEHUS CTYIEHTaMH, yepe3 00beM U
XapakTep MpaKkTUYEeCKUX 3aHATHH, BHJBl BHEAYAUTOPHOM CaMOCTOATENbHON paboThI

CTYACHTOB.

OO0mue nenu M3ydeHUss MaTEMaTHKU pPEaM3yloTCS B YEThIpEX HalpaBiICHUSIX -
oOmiee mpeicTaBiIeHUE 00 MAESIX M METOJaX MaTeMaTHKH, WHTEJUIEKTyalbHOE pa3BUTHE,
OBJIaJICHUE HEOOXOAMMBIMU KOHKPETHBIMH 3HAHUSIMH M YMEHUSIMHU, BOCIHUTATEIHHOE
BO3JIEVICTBHE.

[Ipodunmzanms ueneit mMaTeMaTuueckoro oOpa3oBaHHUS OTpakaeTcsi Ha BBIOOpE
MPUOPUTETOB B OpPraHM3alMU y4yeOHOW JesATeNbHOCTH oOywaroummxcs. [[ns TexHuyeckoro
npoduis npodecCuOHATBHOTO0 00pa3oBaHUsl BHIOODP IIEJIeH CMEIIaeTcsl B MparMaTH4ecKoM
HaIpaBJICHUH, MpPelycMaTpUBAIOIIEM YCWJIEHHE M pacIlMpeHUe MNPUKIATHOTO XapakTepa
M3YYEHHUs] MaTEMaTHK{; MPEUMYILIECTBEHHOW OpHEHTAlMHW Ha aITOPUTMUYECKUN CTUIIb
ITO3HABATEIBHOU ESITENBHOCTH.

N3ydyenne mareMaTWku Kak y4eOHOW AMCHMIUIMHBI, YYHUTHIBAIOIIEH CHEIUPUKY
OCBaMBaEMOM CTyJIEHTaAMH CIIEIUAIBHOCTH, 00ECIIEUNBACTCS:

- BBIOOPOM PA3NUYHBIX MTOAXO0JIOB K BBEICHNUIO OCHOBHBIX MOHSATHIA;

- (opMHpOBAaHUEM CHUCTEMBbI YUEOHBIX 3aJaHui, oOecneunBaromux 3PGHEeKTUBHOE
OCYILIECTBJICHNE BBIOPAHHBIX 1I€JIEBBIX YCTAHOBOK;

- oforaiieHueM CrHeKTpa CTHIIeH y4yeOHOH AeATEIbHOCTH 3a CUET COTJIACOBAHMS C
BEIYLIUMU NEeATEITbHOCTHBIMU XapaKTEpUCTUKAMU BbIOpaHHOM npodeccun/
CHEIMAIbHOCTH.

[IpodunbHas cocraBisoomas oOTpaxaercds B  TpPeOOBaHMSIX K  MOATOTOBKE
00y4Jaromuxcs B YaCTHU:

- o0mell  cucTteMbl  3HAHUW:  cOJep)KaTeldbHble  MPUMEPbl  HMCIOJIb30BAaHUS
MaTeMaTHYECKUX UJIeH U METOJ0B B MPO(eCcCHOHAIBHOMN AeSITeNbHOCTH;

- YMEHHUI: pa3nuuue B YpOBHE TpeOOBaHUN K CIOXKHOCTH TMPUMEHIEMBIX
AJITOPUTMOB;

- TPAaKTUYECKOTO  HCIIOJNBb30BAHUS  NPUOOPETEHHBIX  3HAHUW U YMEHHIL:
WHJAMBHUIyaJbHOTO  Y4eOHOrO OMNbITa B IOCTPOCHHWU MaTEMaTHYECKUX  MOJeIeH,

BBIITIOJTHCHUH UCCJIICAOBATCIBCKUX IMTPOCKTOB.



- Takum o6pa3zom, peanuzanus coAaep:KaHus y4eOHON TUCUUIUIMHBI OPUEHTHPYET Ha
OPUOPUTETHYIO POJIb IMPOLIECCYANbHBIX XapaKTEPUCTUK y4eOHOM paboThl, 3aBUCSIIUX OT
npodmwist  TPoPecCHOHAIBHOTO  O00pa30BaHMSA, IIOJIYYEHHUS ONBITA  HCHOJIH30BAHHS
MaTEeMaTUKU B COJIEPKATEIbHBIX U MPO(PECCHOHATBLHO 3HAUMMBIX CUTYallUAX [0 CPABHEHHIO
¢ (popMaIbHO-YPOBHEBBIMU PE3YJIbTaTUBHBIMU XapaKTEPUCTUKAMU OOYUEHHUS.

- CopepxaHue y4eOHOM NHUCUMILIMHBI Pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMU
COJIEP>KATEIbHBIMU JIMHUSAMU O0YUEHHSI MATEMATHKE:

- anreOpanyeckas JHMHMS, BKIIIOYAIOIIAs CUCTEMATH3aLMI0 CBEACHUN O 4YHUCIAX;
U3y4eHHE HOBBIX U 000OIIEHHE paHee H3Y4YEHHBIX Omepanuil (BO3BEJCHHE B CTENCHbD,
U3BJICYCHHE KOPHS, JorapuMUpoOBaHre, CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC ¥ 00OpaTHBIE
K HUM); U3y4Y€HHE HOBBIX BUOB YHUCIIOBBIX BBIPAKEHUU U (OPMYI;, COBEPIICHCTBOBAHUE
IPAaKTUYECKUX  HABBIKOB M BBIYMCIMTEIBHOW  KYJIbTYpbl,  pAacIIUPEHUE WU
COBEPIICHCTBOBAaHUE alredpanyeckoro ammapara, chOpMUPOBAaHHOTO B OCHOBHOM IIKOJIE, U
€ro MPUMEHEHHE K PEIICHUI0 MATEMaTUYECKUX U MIPUKIAIHBIX 3a/1a4;

- TEOPETUKO-(PYHKIMOHANIbHASA  JIMHMS,  BKIIOYAIOIIas  CUCTEMATH3alUI0 U
pacmMpeHue CBeACHHMM O (YHKUIUSAX, COBEPIICHCTBOBAHME TIpa@UUECKUX YMEHHII;
3HAKOMCTBO C OCHOBHBIMHM HJ€SIMHU U METOJaMH MaTeMaTHYEeCKOro aHaiu3a B o0beMe,
MO3BOJISIIOIIEM  HMCCIIEOBaTh  3JIEMEHTapHble (QYHKUMM W peliarh [pocTenlIne
reoMeTpuuecKue, PU3nYecKue 1 Apyrue NpuKIaIHble 3a1a4u;

- JMHMS YpaBHEHUW M HEPABEHCTB, OCHOBAaHHAs Ha MOCTPOCHHHM M HCCIEI0BaHUU
MaTeMaTUYECKUX MOJIEel, TMepecekammascs C alreOpandyeckoiliT U TEOpPETUKO-
(GYHKIIMOHAIBHON JMHUSMU W BKJIIOYAIOIIAsl PAa3BUTHE U COBEPIICHCTBOBAHWE TEXHUKU
anreOpanyeckux MpeoOpa3oBaHUil UIS peIIeHUsT YpaBHEHHWI, HEPAaBEHCTB U CHUCTEM;
¢dopmupoBaHHe CIOCOOHOCTH CTPOUTH M HCCIEAOBAaTh MNPOCTEHIINE MaTeMaTUYecKHhe
MOJEJIH NPY PEIICHUHU MPUKIAIHBIX 3a/1a4, 33/1a4 U3 CMEXHBIX U CIELUUATIbHBIX TUCIUILINH;

- TeoOMeTpUuYecKass  JIMHUS, BKJIIOYAlOIlas  HArjsIHble  MPEJICTaBICHHUS O
MPOCTPAHCTBEHHBIX (HUTypaX W U3YYEHHUE UX CBOWCTB, (OpPMHUpPOBAHHE U Pa3BUTHE
MPOCTPAHCTBEHHOTO BOOOpaXeHMsI, pa3BUTHE CIOCOOOB T'€OMETPUUYECKUX H3MEpPEHUH,
KOOPJMHATHOTO U BEKTOPHOTO METOJOB JUIsl PELICHHs] MATeMAaTUYECKUX M TMPUKIATHBIX
3azay;

- CTOXAacTHYeCKas JIMHWS, OCHOBaHHAs Ha pPa3BUTUU KOMOMHATOPHBIX YMEHHH,

HpGI[CTaBJ'IeHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTUYICCKUX 3aKOHOMCPHOCTAX OKPYIKAIOIICTO MUpaA.

VYyeOHast nucuuIuinHa «Marematrukay sIBIsieTcsl yueOHBIM MPEIMETOM 0053aTeTbHOM
npeaMeTHol obnmactu  «Matematuka u  uHpopmarukay @PI'OC cpemnero oOmiero
oOpa3oBaHUsI.

B npodeCCHOHAIBHOM o0pa3oBaTeIbHOMN OpraHu3anuu, peanusyrouen
00pa30BaTeNbHYIO IMPOrpaMMy CpefHero oOmiero o0pa3oBaHUS B TpeesiaX OCBOCHHS
OIIOII CIIO na ©0a3e ocHOBHOrO oOmEero ooOpa3oBaHus, ydeOHass JUCHMILIMHA
«MartemaTtukay u3ydaeTcsi B oOieobpasoBaTeabHoM 1ukie yueoHoro miana OITOIT CIIO
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Ha 0aze OCHOBHOIO 0OIIero oOpa3oBaHUsl C MOJIYYEHHUEM CpEIHEro oOIIero oOpa3oBaHMS
(IITIKPC, IIICC3).

B yuebHOM mulaHe TexHUKyMa ydeOHas nucuuruinHa «MaTemaThka» BXOIHUT B
coctaB 00mMX 00meo0pa3oBaTeNbHbBIX YYEOHBIX AMCHMIUIMH, (OPMHUPYEMBIX U3
o0s13aTenbHbIX peaMeTHbIX oonacteit ®I'OC cpeanero obmero ooGpazoBaHusl.

N3zyuenne  obmeoOpa3zoBarenbHOM — yueOHOW — aucuuIuiuHbl  «MartemaTuka»
3aBepIIAeTCsl TMOJABEICHHEM HUTOTOB B (OpME »HK3aMeHa B pPaMKaxX IPOMEKYTOUYHOM
aTTeCTallud CTYJIEHTOB B mporecce ocBoeHus ocHoBHOM OIIOII CIIO ¢ monydenuem
cpeanero obmero oopazosanus (IITIKPC, ITTICC3).

B paznmene mporpammer «Cojaepxanue y4eOHON TUCIUIUTMHBDY KYPCHBOM BBIJCIICH
MaTtepuall, KOTOPhI MpH W3YYECHUH MaTEeMaTHKH W Kak 0a30BOH, W Kak MPOQPHILHOM
y4eOHOH TUCIUIUTNHBI KOHTPOJITIO HE MOJIC)KHUT.

PE3YJIbTATBI OCBOEHHUS YYEBHOM JUCIUILINHBI.
OcBoeHne cojaepxaHus y4eOHOW JUCHUIUIUHBI «MaTemMatuka» oOecreuynBaeT
JOCTHKEHUE CTYJEHTaAMU CIEIYIOIINX pPe3yabmantos.

JIUYHOCHIHDBLX .

. c(OpMUPOBAaHHOCTh MPEJACTABIECHUN O MaTeMaTHKE KaK YHUBEPCAIbHOM
A3bIKE HAyKH, CPEJICTBE MOJEIUPOBAHUS SBJICHUHA M TMPOLECCOB, 00 HAEAX M METOoJax
MaTeMaTHKU;

. MOHUMAaHHE 3HAYUMOCTH MaTEeMaTHKHU Il Hay4HO-TEXHMUYECKOIo Iporpecca,
c(OpMHUPOBAaHHOCTh OTHOIIEHHSI K MATEMAaTHUKE KaK K 4acTU OOLIEYEIOBEYECKOW KYIbTYpPhl
Yyepe3 3HAKOMCTBO C UICTOPUEN PAa3BUTHS MAaTEMATUKH, SBOJIOIME MATEMATUYECKUX HJICH;

. pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXeHUS,
QITOPUTMUYECKON KYJIBTYpPhl, KPUTHUYHOCTU MBIILICHUS HAa YpPOBHE, HEOOXOJAMMOM JIst
Oynymeil mnpodecCHOHANBHOM NESATENBHOCTH, [JIi TPOJODKEHUsS O00pa3oBaHUS U
camMo00pa30BaHMs;

. OBJIQJICHUE MaTEeMaTUYECKHMMHU 3HAHUSIMU U YMEHHUSIMHU, HEOOXOIUMBIMU B
MOBCETHEBHOM JKM3HHU, [JI OCBOEHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX AUCHUIUIMH U
TUCIUIUIMH TPOGECCUOHATLHOTO IHWKIIA, JUIS TOJIydeHHUs oOpa3oBaHUs B OOJAcCTsIX, HE
TPEOYIOIIUX YIIIYOJICHHON MaTeMaTHYECKOU ITOTOTOBKH;

. TOTOBHOCTh U CIIOCOOHOCThH K 00Opa30BaHMIO, B TOM YHCJIE CAaMOOOpPa30BaHUIO,
Ha MPOTSHKECHUM BCEH >KU3HM; CO3HATEIbHOE OTHOILICHHE K HEMpEephIBHOMY 0Opa30BaHMIO
KaK YCJIOBHUIO YCIIEIIHOM Mpo(ecCHOHaTbHON U 00IIEeCTBEHHON AeITEIHHOCTH;

. TOTOBHOCTb U CIIOCOOHOCTh K  CaMOCTOSITENIbHOM, TBOpUYECKOM H
OTBETCTBEHHOM JESTEIBHOCTH;

. TOTOBHOCTh K KOJUIEKTHMBHON palbOTe, COTPYAHHUYECTBY CO CBEPCTHHUKAMHU B
00pa30oBaTeNbHOM, OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-HCCIIEN0BATEIbCKONW, MPOEKTHOW H

OPYTUX BUAAX JESATEIbHOCTH;



. OTHOIIEHHE K NIPO(ECCUOHAIBHON JEATEIBHOCTH KaK BO3MOKHOCTH y4acTusl B
peIeHNH JIMYHBIX, O0IIECTBEHHBIX, FOCYIaPCTBEHHBIX, O0IEHAIIMOHAIBHBIX IPOOJIEM;

MemanpeomenHnulx:

B YMEHHE CaMOCTOSITEIbHO ONpPENEATh LENH ACSITEIbHOCTH M COCTaBIAThH IUIaHbI
NESTEIIbHOCTH; CAMOCTOSITEIBHO OCYILECTBIATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH
NESTENbHOCTD; UCIIOJNb30BaTh BCE BO3MOKHBIE PECYPCHI JUISl JOCTHUKEHUS IOCTaBICHHBIX
Lesne u pealn3alyy IIaHOB JAESITeIbHOCTH; BIOMPATh YCIIEUIHbIE CTPATETHH B PA3IUUYHBIX

CUTyalluAX,

u YMEHHE TPOIYKTUBHO OOIIATECSA M B3aMMOJCHCTBOBAaTH B  IPOIECCE
COBMECTHOW JIESATCIILHOCTH, YYUTHIBATH MO3UIMHM JPYTHMX YYaCTHUKOB JICATEIHHOCTH,
s dexTuBHO pazpemarh KOHPIUKTHL;

u BJIaJICHUC HAaBBIKAMU TI03HABATEIBHOH, Y4YCOHO-HCCIICIOBATEIBCKOW U
IPOCKTHOM JIEATEIILHOCTH, HABBIKAMU pa3pelieHus Mpo0ieM; CIIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PCIICHUS MPAKTHYCCKUX 3a/ad, MPUMEHEHUIO
Pa3TUYHBIX METOOB ITO3HAHHS,

u TOTOBHOCTh M  CIIOCOOHOCTh K  CaMOCTOSITEIIBHOH  WH(OPMAIMOHHO-
MO3HABATEIILHOW JIEATCILHOCTH, BKJIIOYAs YMEHHE OpPHUEHTHUPOBATHCS B  Pa3TUIHBIX
HUCTOYHUKAX WH(OOPMAIMH, KPUTHUYCCKU OICHWBATh M HHTEPIPETHPOBATH WH(OOPMAIHIO,
MOJIY9aeMYIO U3 Pa3IUIHBIX HCTOYHUKOB,;

u BJIQJICHUC SI3BIKOBBIMH CPEJICTBAMU - YMEHHE SICHO, JIOTHYHO M TOYHO
M3JIaraTh CBOIO TOYKY 3PEHUs, HCIIOJIb30BaTh aJICKBATHBIC SI3BIKOBBIC CPEIICTBA,;

u BJIQJICHUC HAaBBIKAMU  TI03HABATEIBHONH pe(dICKCMM KaKk  OCO3HAHWMS
COBEpIIIAEMBIX JCHCTBUHA M MBICIUTEIBHBIX IPOIECCOB, WX PE3YyJIbTaTOB W OCHOBAHWIA,
TPaHUIl CBOErO 3HAHWMS ¥ HE3HAHUS, HOBBIX IIO3HABATEIBHBIX 3a7a4 M CPEICTB HUX
JOCTUKECHHUS;

u IEJICYCTPEMIICHHOCTh B TIOMCKAaX W MPHHITHH PEIICHUH, cO0Opa3uTeILHOCTD
W MHTYHIMS, Pa3BUTOCTh MTPOCTPAHCTBEHHBIX MPEJICTABICHUH; CIIOCOOHOCTh BOCIIPHHUMATH

KpacoTy ¥ FrapMOHHIO MHPA;

npeomemmnulx:

. chOpMUPOBAaHHOCTh TMPEJCTABICHUN O MaTeMaTHKE KaK YacTH MHPOBOU
KYJbTYPBl M1 O MECTE MaTEMaTHUKH B COBPEMEHHOM IMBWJIM3AIIMU, O CIIOCO0AX OMHMCAHUsS Ha
MaTeMaTHYE€CKOM SI3bIKE SIBICHUN PEabHOTO MHUPA;

. c(hOpMHUPOBAHHOCTH TMPEJCTABICHUA O MaTEMAaTUKEUECKHX IMOHSATUSAX KaK O
BOKHEUIINX MAaTeMaTHYECKUX MOJEINSIX, IMO3BOJSIONIMX OINUCHIBAaTh M HU3y4aTh pa3HbIC
MPOIECChl M SIBIICHUS; TMOHUMAHHUE BO3MOXXHOCTH aKCHOMATHYECKOTO TOCTPOCHUS

MaTEMaATHYCECKUX TGOpPIfI;



. BJIAJICHUE METOJAMM JOKAa3aTelIbCTB U AJITOPUTMOB PELICHUS, YMEHHME HX
IPUMEHATH, IPOBOJUTH JOKA3ATEIIBHBIE PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

. BJIQJICHAE  CTaHJApPTHBIMU  NpUEMAMU  PEIICHUS  PALUMOHAIBHBIX WU
MPPALMOHAIBHBIX, IIOKA3aTEJIbHBIX, CTEICHHBIX, TPUTOHOMETPUYECKUX YpPAaBHEHUH U
HEPABEHCTB, UX CUCTEM; UCIIOJIIb30BAHUE NOTOBBIX KOMIBIOTEPHBIX MPOIPAMM, B TOM YHCIIE
JUIS TIOMCKA ITYTH PELICHHs U WIIIOCTPALMK PEIIECHNs YPAaBHEHUM U HEPABEHCTB;

. c(OpMHUPOBAHHOCTh IIPEICTaBICHUI 00 OCHOBHBIX HOHSTHSX
MAaTeMaTU4EeCKOTO aHaliu3a W MX CBOMCTBAX, BJIAJACHUE YMEHHMEM XapaKTepHU30BaTh
MoBeACHUE (DYHKIMI, HCIIOJIb30BAaHUE IONYYEHHBIX 3HAHUW i1 ONUCAaHUS M aHalu3a
peabHbIX 3aBUCHUMOCTEN;

. BJIQJICHUE OCHOBHBIMH IOHATUSAMU O IUIOCKUX M IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (urypax, HX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTb YMEHHUS
pacno3HaBaTh Ha 4YEpTEkKax, MOJAEIAX U B PEAbHOM MHpPE T'€OMETPUYECKHE (PUTypBHI;
MPUMEHEHHE M3YUYEHHBIX CBOMCTB T€OMETpUYECKMX (uryp u Qopmyn mais pemeHus
T€OMETPUUYECKUX 3a7a4 U 3a7a4 C IPAKTUIECKUM COJACPKAHUEM;

. c(OpMUPOBAaHHOCTh MPEJICTABICHUI O Mpoleccax U SIBICHUSX, MUMEIOIINX
BEPOSITHOCTHBIM XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pPEAJbHOM MHUpE, 00
OCHOBHBIX ITOHATHSX 3JIEMEHTAPHON TEOPUH BEPOSITHOCTEN; YMEHNN HAXOIUTh U OLICHUBATh
BEPOSITHOCTH HACTYIUICHUS COOBITUN B IPOCTEHIINX MPAKTUYECKUX CUTYALMSIX U OCHOBHBIE
XapaKTEpUCTUKHU CITyYalHBIX BEINYNH;

. BJIaJICHHE HaBBIKAMM MCIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM IpH

PCUICHHH 3aaa4.

COJIEPKAHUE YYEBHOM JUCIHUILIUHBI

BBenenune
Marematrika B HayKe, TEXHUKE, dKOHOMHKE, WH()OPMAIIMOHHBIX TEXHOJOTHUAX U
MPAaKTUYECKON nesTenbHOCTH. Llenn W 3amauM M3ydeHWsT MaTeMaTUKUd TPU OCBOCHUH

npodeccuii CI1O u cneunansrocreit CI10.

AJITEBPA
Pa3BurHe NOHATHSA 0 YHCIE
Ilenpie wu panuoHanbHble uwcna. JleWictBuTenbHble uucna. [lpubausicennvle
svruucienus. Komnnexchnvie yucaa.
KopHu, crennenu u jgjorapupmsi

Kopnuu u crenenu. KopHu HaTypanbHOi cTENEHH U3 Ynciaa U UX cBoiicTBa. CTENeHH C

palnoOHaJIbHBIMHA IIOKa3aTC/IsIMU, nx CBOMCTBA. Crenenu C I[CﬁCTBPITCJ'H:HBIMPI

nokazareasaMu. Ceoticmea cmenenu ¢ 0etcmeumeabHbiM NOKA3amenem.



Jlorapudm. Jlorapudm uymcna. OcHOBHOe JIOrapu(MUUYECKOE  TOXKIIECTBO.

JlecsaTuunble U HaTypaibHbIe Jorapudmel. [IpaBuia aeiicTBuii ¢ morapudmamu. [lepexosn k
HOBOMY OCHOBAHMIO.
[IpeoOpasoBanue anreOpanveckux BbIpakeHUW. [IpeoOpa3oBaHue palOHaIbHBIX,

HppalrOHAJIbHBIX CTCIICHHBIX, ITOKA3aTCIbHBIX U JIOFapI/I(i)MI/I‘IeCKI/IX BBIpa)KeHHﬁ.

HpaKanecmle 3aHATHUA:

ApudmeTrndeckrue AEHCTBUS HaJl YMCIaMH, HAXOXJEHUE MPUOIMKEHHBIX 3HAYCHUH
BEJIMYMH M TOTPEIIHOCTEH BBIUMCICHUN (aOCOMIOTHOW M OTHOCHUTENIbHOM), CpaBHEHUE
YHUCJIOBBIX BBIPAKECHUII.

Briuncnenue u cpaBHeHHE KOpHEW. BrInoHeHHE pacyeToB ¢ paiuKaIaMu.

Pemenne wuppanuoHanpHbIX ypaBHeHUM. HaxokieHne 3HadYeHW CTENEeHEH C
panoHanbHBIMH TOKa3aTessiMu. CpaBHeHHe creneHei. I[IpeoOpa3zoBaHusi BbIpaKEHUH,
CoJIepXaluX CTeNeHu. Perenne noka3aTeabHbIX YPaBHEHUM.

Peuienne npuknanHeIx 3a1ay.

Haxoxxnenune 3HaueHui jorapudma mo MPOU3BOJLHOMY OCHOBaHHIO. llepexon ot
OJIHOTO  OCHOBaHHSI K JApyroMmy. BeiunmcieHune © = cpaBHEHHE  JIOTapudMoB.
JlorapudmupoBaHue u TOTCHIIMPOBAHUE BBIPAKECHUIM.

[TpubnxeHHbIe BRIYMCICHUS U PEIICHUS TPUKIIAIHBIX 3a71a4.

Pemenue norapupMuyeckux ypaBHEHUH.

OCHOBbBI TPUTTOHOMETPUH

OCHOBHBIC MOHATHUSA

Panuannas mepa yrna. BpamarensHoe nmxeHue. CHHYC, KOCHHYC, TAHIE€HC U
KOTAHT'€HC YHUCJIA.

OcHOBHbBIE TPUTOHOMETPUYECKHE TOKIECTBA.

®opmynsl npuBeneHus. Popmyibl cioxkeHus. Popmyibl  yaBoeHUs Dopmynvi

NOJNIOBUHHOZO Y2d.

IIpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPHYECKUX BbIPAKEHUI.

[IpeoOpazoBanue CyMMbl TPUTOHOMETPUYECKUX (YHKUUNA B MPOU3BEIECHUE U
IpOU3BENEHUS. B CyMMY. Buvipadicenue mpucoHOMempuieckux QYHKYuii uepe3 MmMaHeeHc
NONOBUHHO20 ap2yMeHma.

Tpuronomerpuyeckue ypaBHeHUs! U HepaAGeHCcmaa.

IIpocreiimue TPUTOHOMETPUYECKUE YpaBHEHHSL. IIpocmeriuiue
MpU2oOHOMempuyecKue HepaseHCcmaa.

OO6paTHble TpUroHOMeTpUuYeckrue QYHKINUU. APKCUHYC, apKKOCHHYC, apKTaHT'€HC.
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IIpakTH4yecKkue 3aHATHSA:

PanuanHblil METO U3MEPEHHUS YTJIOB BPALLEHUS U CBA3b C IPaJyCHON MEpOil.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (POPMYIBI CIOXKEHHUS, YIBOCHHS,
npeoOpa3oBaHUE  CyMMbl ~ TPUTOHOMETPUYECKMX  (YHKUMH B INPOU3BEICHHUE,
npeoOpa3oBaHUe MPOU3BEACHUS TPUTOHOMETpHUecKHX (GyHKuMi B cymmy llpocreiimue

TPUTOHOMETPUYECKHUE YPAaBHEHUS U HEPABEHCTBA.

OOpaTHble TPUTOHOMETPUYECKHE (YHKLIHUU: ApKCUHYC, APKKOCHHYC,
apKTaHTEHC.

®YHKIIUU, UX CBOVCTBA U TPA®UKHA

@®ynkuuu. OOnacTb ONpPENENEHHs UM MHOXKECTBO 3HAadeHMM; rpaduk QyHKumwH,
nocTpoeHue rpadukoB QyHKIMH, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.

CpoiicTBa (YHKIMH: MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTh, OIPAHHUYEHHOCTH,
nepuoaAnYHocTh. IlpoMexxyTku Bo3pacTaHusi U yObIBaHUS, HauOoJiblliee M HaMMEHbIIEe
3HAa4YeHUs, TOUKH IKcTpeMmyMma. ['paduueckas unrepnperanus. [Ipumeps! QpyHKIMOHATBHBIX
3aBUCUMOCTEH B pEaJbHBIX MpOIEccaX W SBJIEHUAX. ApuU(METHUYECKHE ONEpaluU Hal
¢yukuusamu. CnoxkHasa QyHkuus (koMmnosuuus). [lonamue o nenpepvigHocmu pyHKYUuU.

Oopatnbie ¢pynknun. Obnacmev onpedenenusi u 001ACMb 3HAYEHUU OOPAMHOU
¢ynxyuu. I'pagux obpamnoti pynxyuu.

CreneHnnble, nokasarteJbHbIe, JorapupmMuyeckue U
TpUronomerpudeckue pynkuuu. O0paTHbie TPUroHOMeTpruyecKue GpyHKIUM.

Omnpenenenust yHKUUN, UX CBOWCTBA U rpauKH.

[IpeobpazoBanust rpadukoB. IlapamienbHbIii MEPeHOC, CUMMETPHUS OTHOCHTEIHHO
Oocel KOOpAMHAT M CHMMETpPUS OTHOCHTEIBHO Hadajga KOOpJAUHAT, CHUMMETpUs
OTHOCHUTEJIBHO NPSIMON Y = X, pacTsKEHHUE U CKATUE BAOJb OCEH KOOPINHAT.

IIpakTHyeckue 3aHATUA:

IIpumepbl 3aBUCHMOCTEH MEXJIYy IMEPEMEHHBIMHM B pEAJIbHBIX IIpoLEccax U3
cMexHbIX gucummuinH. Omnpenenenue ¢ynkuuid. [loctpoeHue u  yTeHue rpaduKoB
GyHKIUH. UccnenoBanue  QpyHKIUU. CpoiicTBa  JIMHENHOM, KBaJPATUYHOU,
KYCOUHO-JIMHEHHOM W ApoObHO -  nuHeWHoW — ¢ynkumil.  HempepbiBHbIE U
nepuoguueckue ¢ynkuuu. CBoiicTBa W rpaduku CUHYca, KOCHHYyca, TaHreHca |
KoTaHreca. OOpaTHble (QYHKIMH u ux rpapuku. OOpaTHbIE
TpuroHomerpuueckue ¢ynkuuu. IlpeoOpazoBanusi rpaduka ¢yHkuuu. [apMoHMUeckue
konebanus. [Tpukinanneie 3a1a4n.

[TokazaTenpHple,  JOrapupMHUUECKUe, TPUTOHOMETPHUYECKUE  YpaBHEHHS U

HepaeeHcmed.

HAYAJIA MATEMATHYECKOT'O AHAJIN3A

IocaenoBareapbnocTu. CriocoObI 3aJaHUsI W CBOMCTBA YHMCIIOBBIX
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nocnefoBarenbHoCcTe. [lonamue o npedene nociredosamenvHocmu. Cywecmeosanue
npedeia  MOHOMOHHOU  O2PAHUYEHHOL nOC1e008amMeNbHOCHIU. CymMmMmupoBanue
noclieJoBaTesbHOCTe. beckoHeuHo yOpIBatoas FeoMETpUUECKasl IPOTPECCHS U €€ CyMMa.

IponszBoanas. Ilonste o npousBoAHON (yHKUMH, €€ TEOMETPUUYECKUN U
¢u3nueckuil cMbICI. YpaBHEHHE KacaTelnbHOU K rpaduky ¢pyHkuuu. [Ipon3BoaHbIe CyMMBI,
Pa3HOCTH, NPOU3BENEHHMS, 4acTHOTO. [Ipon3BOAHBIE OCHOBHBIX 3JEMEHTAPHBIX (YHKIUH.
[IpuMeHnenne MNPOU3ZBOAHONW K HCCICAOBAHUIO (PYHKUUA U TOCTPOCHUIO TpadUKoB.
IIpouzeoonvle 0opammol hynKyuu u KOMROIUYUU PYHKYULU.

[IpuMepsl UCIIONB30BAHUS MPOU3BOJHON NJIsl HAXOXIACHUS HAWIYUYLIEro PELCHUs B
NPUKIATHBIX 3a1adax. Bropas mpousBojHas, e€ reoMeTpudeckuid U (U3MYEeCKHil CMBICIH.
Haxoxaenue ckopocTH ISl Mpoliecca, 3a1aHHOro (OpMyIon U rpaduKOM.

IlepBooOpa3snass u wuHTerpaja. IIpumeHeHHe oONpeneNeHHOro0 HWHTErpana s
HAXOXKJEHUS TUIOMIAAM KpuBOJuHEHHOW Tpamenuu. Popmyna Hprorona-JleitoHuIa.
[Tpumepb! npuMeHeHus UHTerpaja B GU3UKE U TEOMETPHUH.

IIpakTHYecKue 3aHATHSA:

YucnoBasi MOCIENOBAaTENbHOCTh, CIIOCOOBI €€ 3a/laHus, BBIYUCICHHUS YICHOB
nocienoBarenbHocTH.  Ilpemen  mocnenoBarenbHocTH.  beckoHeuHo — yObiBaromias
r€OMETPHUYECKAs POTPECCHSI.

[Ipon3BoHasA, MEXaHUYECKUI U TEOMETPUYECKUI CMBICII IPOU3BOTHOM.

VYpaBHeHne  kacarenbHoil B oOmiem  Buzae. llpaBuma u  dopmysnsl
muddepeHIpoBanus, TabIUIa MPOU3BOAHBIX 3JeMeHTapHbIX (yHKuui. MccrnenoBanue
(GYHKIIUU ¢ TOMOIIBIO0 MTpou3BOAHON. Haxoxenue Hanbobiero, HAMMEHBIIETO 3HAYCHUS
Y DKCTPEMAaJIbHBIX 3HAUYCHUN (QYHKIUH.

WNnrterpana u mnepBooOpaznas. Teopema Heiorona-Jlel6uuna. Ilpumenenue

HHTCIrpalia K BBIYUCICHHUIO (1)I/I3I/I"IGCKI/IX BCINYHH U HHOIJ.I&I[CIZ.

YPABHEHHUS U HEPABEHCTBA

YpaBHeHUsI M CHCTEMb] YpaBHEeHHU. PallnoHanpHble, MppalliOHAIbHBIE, IOKA3aTeNIbHbIC U
TPUTOHOMETPUYECKHE YPABHEHMS U CUCTEMBI. PABHOCHIIBHOCTh YPABHEHHUI, HEPABEHCTB,
CUCTEM.

OcHoBHbIE TIpHEMBbl UX pelIeHHs (pa3ioKEeHHWE Ha MHOXUTENM, BBEJIEHHE HOBBIX
HEU3BECTHBIX, MOJCTAHOBKA, IPaPUUECKUIl METON).

HepaBencrBa. PaunonaneHsle, MppALMOHAIIbHBIE, NIOKa3aTeIbHbIE U
mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IpueMbl UX peuieHusd. Mcmosb3oBaHue
CcBOMcTB UM rpagukoB (PYHKUUI NPH pelIeHMH YPAaBHEHMH M HepaBeHCTB. Meron
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uHTepBasoB. M300paxkeHne Ha KOOPJMHATHOM IUNIOCKOCTH MHOKECTBA PEILIEHUI ypaBHEHU
Y HEPABEHCTB C JBYMs [IEPEMEHHBIMU U UX CUCTEM.

Ipuxiaagneie 3agaym. I[IpuMeHeHHME MaTeMAaTHMYECKUX METOAOB Ul PELICHUSA
COJIEpP)KATENbHBIX 337a4 M3 pa3IMyHbIX oOylacTell HayKM W mpakThku. WHTepnperauus
pe3yiapTaTa, yd4eT pealbHbIX OTPaHUYCHHM.

IIpakTHYecKHe 3aHATHSA:

Kopnu ypaBHenuil. PaBHocuiibHOCTE ypaBHeHui. [IpeoOpa3oBanue ypaBHEHUI.
OcHoBHbIE ITpUEMBI PEllICHUs ypaBHEHU. Pemenue cucrem ypaBHeHuil. Mcnonbs3oBanue

CBOICTB U rpauKoB (GYHKUUH )i PEIICHNUs] ypaBHEHUN U HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTHUKA U TEOPUSA
BEPOSITHOCTEN

JjieMeHThl KOMOMHATOPUKH

OcHOBHbBIEC TOHSATUS KOMOWHATOPUKH. 3aJaydl Ha TMOJCYET 4YHCIa pa3MEIIeHUH,
MEPEeCTaHOBOK, codeTaHuil. Pemienue 3amau Ha mepebGop BapuanHToB. dDopmyna OGuHOMaA
Herorona. CpoiicTBa 6MHOMHUHANBHBIX KO3 dunnentoB. Tpeyronbauk [lackans.

JIeMEHThI TEOPUHU BEPOATHOCTEH

CoOblITHE, BEPOSITHOCTD COOBITHSA, CIIOKEHNE U YMHOXEHUE BeposiTHOCTEN. [lonsamue
0 He3zasucumocmu coovimui. [uckpemnas ciy4aiHas 6eIudund, 3aKOH ee pacnpeoeietus.
Yucnosvie xapakmepucmuku OUCKPEmMHOU CHyyauHou eenuyunvl. I[lonamue o 3aKkoHe
Oonbuux yucer.

DJIeMEHThI MATEMATHYECKOH CTATUCTHKHU

[IpencraBnenne ngaHHBIX  (TaONMUIBI, JOUAarpaMMmbl, TpaduKH), ceHepalbHas
COBOKYNHOCMb, 8blOOPKA, CpedHee apupmemuueckoe, meouana. Ilonsmue o 3adauax
mMamemamu4eckou cmamucmuku.

Pewenue npaxmuueckux 3a0ay c npumeneHuem 6epOAmMHOCMHbBIX MEMOO08.

IIpakTHyeckue 3aHATUA:

UcTtopus pa3BuTus KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEN M CTATUCTHKU U UX POJIb
B pa3IUYHBIX cQepax 4YenoBeYeCKOW 3Ku3HeneaTrenbHocTH. [IpaBuia KOMOMHATOPHKHU.
Pemienne xomMOMHATOpHBIX 3adad. Pa3meneHus, couyeTaHus W TEepecTaHOBKU. buHOM
Herotona u tpeyronsuuk [lackansa. Ilpuknannasie 3anaun.

Kitaccuueckoe omnpeneneHnue BEPOATHOCTH, CBOWMCTBA BEPOATHOCTEW, Teopema O
cymMe BeposiTHOCTeW. Brruncinenue BepostHocTel. IIpukinannsie 3agauun. IlpencraBnenue
YUCJIOBBIX AaHHBIX. [IpuKkiiagHbie 3a1a4n.

IFEOMETPUSA

IIpsiMmble U JIOCKOCTH B IPOCTPAHCTBE

B3anmHOe pacrionokeHue AByX MPsIMBIX B MPOCTpaHCTBE. IlapamienbHOCTh npsMon
n mwiockoctu. [lapannensHocTh mockocTel. [lepneHauKyIspHOCTh NPSIMON U IIIOCKOCTH.
[lepnienauKyAp U HAKJIOHHAsA. YTOJI MEXAY NPSAMOU U IUIOCKOCTHIO. [[ByrpaHHBINA YIOJI.
Yrosn Mexay IIOCKOCTAMU. [1epreHauKyIapHOCTh ABYX INIOCKOCTEH.
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['eomerpuueckre npeoOpa3oBaHUs MPOCTPAHCTBA:  MapajliedbHBIM  IEepeHoc,
CUMMETPHUS OTHOCUTEIBHO TIOCKOCTH.

[lapannenbHoe  mpoeKkTHpoBaHue.  [lnowads  Opmo2OHANBHOU — NPOEKYUuU.
N3006pakeHne npoCcTpaHCTBEHHBIX PUTYD.

MHororpaHHUKH

Bepmmnbsl, pebpa, rpaHu MHOrorpaHHuka. Pazeepmka. Mnococpannvie yaubi.
Buinyknvle mnocoepannuxu. Teopema Diinepa.

IIpusma. Ilpsmas m waxkionnas npusma. IlpaBuibHas npusma. Ilapamienenumnen.
Ky®.

[Tupamupa. [IpaBuiibHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.

CumMeTpuu B KyOe, B apajljiesienuIe/ie, B Mpu3Me U MupaMuse.

Ceuenus ky0a, mpu3Mbl U MUPAMUJIBIL.

[IpencraBnenue o0 MpaBUIBHBIX MHOTOTpaHHUKAx (TeTpa’np, KyO, OKTadp,
JOJIEKadIp U UKOCAIP).

Tena u moBepXHOCTH BpalleHUS

Hunuuap u koHyc. YcedeHHbl koHyc. OCHOBaHUE, BbICOTAa, OOKOBasi TOBEPXHOCTb,
oOpa3yronias, pazBepTka. OceBble CEUEHUS U CEUEHUS MapasuieIbHble OCHOBAHUIO.

Hlap u cepa, nx ceuenus. KacarenbHas miockocTs K chepe.

HN3mepenusi B reoMeTpun

O6bem u ero usmepenue. arerpanbHas popmyna oobema.

@opmynbel o0bemMa KyOa, MPSMOYTOJIBHOTO MapalljiesienuIea, TpU3Mbl, TUITUHAPA.
dopmynbl 00beMa NupamMuaa U KoHyca. GOopMyIibl MO TOBEPXHOCTEH IMWIMHIpA U
KoHyca. @opMyIbl o0beMa I1apa 1 miomaau chepsl.

[Tono6ue ten. OTHOIICHUS TUIOMAEH TOBEPXHOCTEH M 00BEMOB MTOAO0OHBIX
Te.

KoopanHarsl M BeKTOPBI

[IpssmoyronpHas (mexapToBa) cucTeMa KOOpAMHAT B mpocTpaHcTtBe. Dopmyna
pPacCTOSIHYSI MEXKAY ABYMS TOUKaMH. Y PaBHEHUS CEPBI, NIOCKOCMU U NPAMOUL.

Bekropsl. Moaynb BekTopa. PaBeHCcTBO BEKTOpOB. Cl10’KE€HUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4ucao. PasnmokeHue BeKTOpa IO HANpaBICHUSAM. YTIOJI MEXKIYy JABYMS
BekTopamu. IIpoexnnst BexkTopa Ha ock. KoopnnHatel Bektopa. CKansipHOE NMPOU3BEACHUE
BEKTOPOB.

Hcnonp3oBanue KOOPAMHAT M BEKTOPOB IPU PELICHUMM MAaTeMATUYECKUX U
MPUKJIAJIHbIX 3a/1a4.

IIpakTHYecKHe 3aHATHA:

IIpu3Hakyu B3aMMHOIO PACIOJIOKEHHs NMPAMBIX. YTOJI MEXAY IpsAMbIMU. B3aumHoe
PacCIIOJIOKEHUE MPAMBIX U IUIOCKOCTEH. [lepnenaukynsp U HaKJIOHHAs K IJIOCKOCTH. YTOJI
MEXIy MNpSIMOM M IUIOCKOCTBbIO. TeopeMbl O B3aUMHOM DPAcHOJIOKEHUU MPsSMOU U

iockocTu. TeopeMa o Tpex NepreHIuKyspax.
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[Ipu3Hakuy u cBOKCTBa NapaJJIEIbHBIX U MEPIEHINKYJISPHBIX JIOCKOCTEN.

PaccrosiHMEe OT TOYKHM A0 IMJIOCKOCTH, OT MPSAMOM A0 MJIOCKOCTH, PACCTOSIHUE MEXKIY
TUTIOCKOCTSIMH, MEXAY CKPEUIMBAIOIINMHU MPSMBIMH, MEXIY MPOU3BOJIBHBIMUA (UTYpaMHU B
IIPOCTPAHCTBE.

[lapannenbHoe TpPOEKTUPOBAaHME M €ro CBOMCTBA. Teopema o0 naowaou
OpPMO2OHANILHOU NPOEKYUU MHO20Y20IbHUKA. B3auMHOE pacoioKeHne NpOCTPaHCTBEHHBIX
(uryp.

Paznuunble Buabl MHOrorpaHHukoB. Mx wu3oOpaxenus. CedeHus, pa3BepTKU
MHOTOrpaHHUKOB. [Inomane nosepxnoctu. Buasl cummerpuil B npoctpanctse. CuMMeETpHs
TeJ BpallleHUs U MHOTOTPaHHUKOB. Beruncienue miomiaaei 1 o00beMoB.

Bexropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cucteMa KOOpAUHAT B IPOCTPAHCTBE.

VYpaBHeHHE OKPYXHOCTH, c(epbl, TMIOCKOCTH. PaccTosHMe MeXIy TOUYKaMH.
JleficTBUSI ¢ BEKTOpaMH, 3aJJaHHBIMU KoopAuHaTaMu. CKalipHOE MPOU3BEICHHE BEKTOPOB.
BekropHoe ypaBHeHHME TpsMOl U  IUIOCKOCTH. lcronb3oBaHWE BEKTOPOB IpHU
JI0Ka3aTeIbCTBE TEOPEM CTEPEOMETPHUHU.

JlJi1 BHEAyTUTOPHBIX 3aHATUI CTyJE€HTaM, Hapsiiy ¢ PEeIICHUEM 3a/1a4 U BBIITOJIHEHUS
MPAKTUYECKUX 3aJJaHUM MpEeAJIaratoTCsl TEMBbl UCCIIEIOBATEIbCKUX U pedepaTUBHBIX padoT,
JOKJIaJIOB, MPE3eHTAlUN. DTH TEMbl MOTYT ObITh MHAUBUIYaJbHBIMH 3a/laHUSIMH, HO MOTYT
MpeaIaraTbes U rpymnmne CTyJeHTOB /ISl COBMECTHOI'O BBITIOJHEHUS UCCIIEI0BAHUS.

Tembl pedepatToB (TOKJIAT0B), HCCIAET0BATETHCKHX IPOEKTOB
HenpepbiBHbie 1pobu
— [IpuMeHeHue CII0AKHBIX MPOIIEHTOB B SKOHOMUUYECKUX pacueTax
— [TapannenbHOE IPOEKTUPOBAHUE
- Cpennue 3Ha4Y€HUS U UX IPUMEHEHHUE B CTATUCTHKE
- BekropHoe 3aganue npsMbIX U INIOCKOCTEN B POCTPAHCTBE
— CnokxeHue TapMOHUYECKUX KOJIeOaHUI
- I'paduueckoe penieHne ypaBHEHUN 1 HEPABEHCTB
- [IpaBunbHbBIE U TOTYNPABUIbHBIE MHOIOTPAHHUKHU
- Konunueckue ceueHus 1 UX NpUMEHEHUE B TEXHUKE

— [Tonstue nuddepenimana u ero NPUIOKEHUS
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2. TEMATHYECKOE IINTAHUPOBAHMUE

[Ipu peanuzanmu cojaepkaHus 00IE00pa3oBaTEILHON Yy4eOHONW JUCIMIIINHBI
«Marematuka» B mnpenenax ocBoeHuss OIIOII CIIO nHa 0a3e OCHOBHOrO 0OILEro
oOpazoBaHusi C TMoOJdydYeHHeM cpeaHero oo6mero obpazoBanus (IINIKPC, TIIICC3)
MaKcUMallbHas ydeOHas Harpy3ka oOydwaromuxcs coctaBimsieT: 351 wac. M3 Hux -
aynuTopHas (00s3aTeNbHAs) HArpy3Ka OOYYaroIIUXCsl, BKIIOYasl MPAKTUYCCKUE 3aHSATHS, -
234 4ac.; BHeayIUTOpPHAsI CaMOCTOsITeNIbHAs paboTa cTyaeHTOB -117 gac..
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Temarnueckuii miIan

Komn-Bo Kon-8o
n1abopaTopHo- Kou-Bo J4coB
HaunmenoBaunue M IDAKTUUYECKUX BHCAYJIUTOPH
Ner/n a37IeJI0B U TEM AyAMTOPHBIX 560T OKOB oD oi
pasit 3aHATHIL paSBI/I’;“IZEI) et X pabot CaMOCTOSTEIb
P 0T P HOM pabOThI
A CTY/ICHTOB
1 | Brenenue 2 1 1 1
2 1 5
PazButne nmousTHs 10 6
0 YHCJe
3 | KopHwn, 2 14
CTENIEHU u 28 19
Jorapudmbl
4. | Ilpssimbie ©
IUIOCKOCTH B 20 9 2 10
MIPOCTPAHCTBE
KomOunaropuka 12 8 -
1
Koopaunate! n 16 7
BEKTOPBI
7. 2 15
OcHOBBI 31 20
TPUTOHOMETPUU
8.
OyHKIWHU U 18 g . .
rpaguKu
9 1M
HOTOTPAHHUKH 1 | 15 , 13
KpYTJIbIE Tena
10. | Hayana
2 12
MareMaTudeckoro | 24 14
aHaJIM3a
11. |y
HTErpaJl u ero 15 ; . g
MIPUMCHCHHE
12. | 3nementor
TEOPUH
BEPOSITHOCTEHN 12 9 1 6
1 MaTeMaTUYECKOM
CTaTUCTHKH
13 |y
paBHEHUS U 20 19 . "
HEpPaBEHCTBA
Hroro: 234qaca 142 yaca_ 18 yacos 117 yacos

[IpomexyTouHas aTTectanus B opMe 3IK3amMeHa

MakcumanbHas yaeOHast Harpy3ka CTYJICHTOB ITPH W3YYEHUH TUCIUTUIMHEI cocTaBisgeT 351 wvac
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3. KOHTPOJIb YPOBHS NOAI'OTOBKHA

XAPAKTEPUCTUKA OCHOBHBIX BUJOB JEATEJIBHOCTHU CTYJAEHTOB

Coaep:xkanune XapakTepucTHKa OCHOBHBIX BH/I0B /IeSITeJIbHOCTH 00y4aroumerocsi
00y4eHHs (Ha ypoBHe y4eOHBIX AelCTBHII)
BBEJIEHHUE

Beenenne O3HakomieHue C pOJIBIO MAaTEMAaTUKA B HayKe,
TEXHUKE, JKOHOMHUKE, MH(OPMALIMOHHBIX TEXHOIOTHIX U
IIPAKTHYECKOM IEATEIBHOCTH.
O3HakoMiieHHME C LEIsIMU U 33JadaMu H3y4YeHUS MaTeMaTHKU
npu ocBoeann  npodeccuit  CIIO  u cnmenmanbHOcTer CI1O.

AJITEBPA
PasBurne BrinonnaTe apupMeTHIecKre AeUCTBUS Ha/l YMCIaMU, coueTast
NOHATHS 0 YCTHBIE U INCbMEHHBIE ITPUEMBI;
yucie HaXOoJUTh NpUOIMKEHHbIE 3HAYEHUSI BEJIIMYUH U
MOTPEITHOCTH BBIYUCICHUI (abcomoTHas Y OTHOCHTEIIbHAS);
CPaBHUBATb YHUCIIOBBIC BEIPAKCHUS;
HaxOJUTh OLIMOKH B IpeoOpa3oBaHUiIX U
BBIYMCIICHUSAX (OTHOCUTCS KO  BCEM  IYHKTaM IPOrpPaMMbl).
O3HaKOMHUTHCS C IOHATUEM KOPHS N-ii CTEIIEHU , CBOMCTBAMU
Kopuu, PagUKaIOB U C IIPaBUJIAMHA CPABHEHUEM KOPHEH.
@opMyIMpPOBATH ONIPEEICHNUE KOPHS U CBOMCTBA KOPHEH.
CTENEHM, BEIYUCIIAT M CPABHMBATH KOPHH, J€NIaTh IPUKUIKY 3HAYCHHS KOPHS.
Jorapugpmel [IpeoGpa3oBbIBaTh YMCIOBbIE U OYKBEHHbIE BBIPAXKEHHUS, COAEpKAILNE

paauKabl.

Beimonsate pacdersl 1mo (Qopmynam, COAEpXKALIUM  PaTUuKaibl,
OCYILIECTBIISISI HEOOXOJUMBIE TIOJICTAHOBKU U MPeo0pa3oBaHusI.

OrnpenensaTe paBHOCWIBHOCTB BBIPAKEHHM ¢ paaukaiamu. Pemars
VMPPALMOHAJIBHBIC YPABHEHHUS

O3HAaKOMHUTHCS C TOHATUEM CTENEHHU C AEHCTBUTEIBHBIM
[IOKa3aTeJIeM.

HaxomuTh 3Ha4YeHHs] CTENEHU, HUCHOJB3Yyd MpH HEOOXOAMMOCTHU
MHCTPYMEHTAJIbHBIE CPEJICTBA.

3anuceiBaTh KOpeHb N-U CTENeHW B BHUJE CTENEHU C JIPOOHBIM
nmokasareneM W HaoOopoT. O3HAKOMUTHCS C TIOHATHEM KOpHS N-i
CTEIIEHHU, CBOMCTBAMU PAMKAJIOB U C IPABUJIAMU CPABHEHHUEM KOpPHEH.

DopMynupOBaTh CBOMCTBA CTENECHEN.

Bpluucnare cTemeHM ¢ palMOHAJIBHBIM  IIOKa3aTeleM, JejaTh
IIPUKUJIKY 3HAYCHUS CTEIICHU, CPABHUBATDH CTEIICHH.

[IpeoOGpa3oBbIBaTh ~ YUCIOBbIE U OYKBEHHbIE  BBIPAKEHUS,
COJZIepKalue CTENEHN, TPUMEHSSI CBOMCTBA.

Pemrates nokasarenpHble ypaBHEHUS.

O3HakOMHUTBCS € TPUMEHEHMEM KOpPHEH M  CTeneHed mpu
BBIYUCIICHUU CPEIHUX, IIPU JIEJICHUU OTPE3Ka B «30JI0TOM CEUYCHHUM).
Pemiate npukiiaiHele 3a/1a4M HA «CJIOXHBIE TPOLICHTHD.
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IIpeoOpaso

BerlnonHATh IpeoOpa3zoBaHus BbIPAKEHUHN, IPUMEHSSI POPMYJIbI,

BaHue CBsI3aHHBIC CO CBOWCTBAMH CTEIEHEH U JIOTapru(MOB.
aJredpauyec Ornpenensate 00JaCTh JOMYCTUMBIX 3HAYCHH JIOrapru(pMUUECKOTO
KHX BbIpakeHHUs. PemaTe iorapudmuueckrue ypaBHEHHUs.
BbIPa:KEH U
OCHOBBI TPUTOHOMETPUM
OcHoBHBIE WN3yunts  paguaHHBIA  METOJ U3MEPEHMS YIJIOB BPALICHUA U UX
NOHATHSHA CBA3b C rpasycHo Mepoi. M300paxkarh yriibl BpalleHHUs Ha
OKPY’KHOCTH, COOTHOCHUTbH BEJIMYHMHY YIJIA C €0 PaCIIOI0KEHHUEM.
®opMynupoBaTh OIIpeieIeHNUs] TPUTOHOMETPUUECKUX (PYHKINN
JUIs YIJI0B IIOBOPOTAa M JJIA  OCTPBIX  YIUIOB IIPSAMOYTOJIBHOTO
TPEYroJbHUKA U OOBACHATH UX B3aUMOCBS3b.
OcnoBuble | [IpuMeHATH OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKAECTBA IS
TPUTOHOMETP | BBIYUCIICHUS 3HAUCHUI TPUTOHOMETPUYECKUX (PYHKIIHI 110 OJTHOM U3
HYecKue HUX.
TOKIEeCTBA
IIpeodpa3zoBa N3yunTes OCHOBHBIE  (POPMYJIBI TPUTOHOMETPHUH: (HOPMYJIBI
HUA CIIOXKEHUS, YABOCHHs, MpPeoOpa3oBaHUs  CYMMBbI
npocTenmnx TPUTOHOMETPUYECKUX  (DYHKIUN B IPOU3BENICHUE U
TPUTOHOMETP IIPOU3BEICHNS B CYMMY U IIPUMEHSATH IIPU BEIYMCIICHUHU 3HAYCHUS

HYECKHX TPUTOHOMETPUYECKOTO  BBIPAXKEHUS U YIPOIICHUS €TO.

BbIpaKeHU O3HAaKOMHTBCSI CO CBOMCTBAMHM CUMMETPUHU TOUYEK HA €IUHUYHOMN

OKPYXHOCTH U IPUMEHSTH UX JJIA BbIBOAA POPMYJT IPUBEACHHUSL.
IIpocreiimmue Pemars 1o ¢opMmyraM U 1O TPUTOHOMETPUUYECKOMY KpPYTy
TPUTOHOMETP IIPOCTENUIINE TPUTOHOMETPUUECKUE YPABHEHUS.

HYCCKHUC [IpuMeHaTh O0OIIME METOABI PEIICHHUS ypaBHEHUM (TPHUBEACHUE K
YPaBHEHHHA U JUHEHHOMY, KBaJpaTHOMY, METOJ PpAa3JIO0KECHHS Ha MHOMKMTEIN,
HECPaBCHCTBA 3aMEeHbl ~ [EPEeMEHHOM) TMpU  PEIIEHUH  TPUTOHOMETPUUECKHUX

YPaBHEHHUU.
Otrmedarp Ha Kpyre pemeHHs HOPOCTEHIIMX TPUTOHOMETPHUUYECKHUX
HEPaBEHCTB.
ApKcHHYC, O3HAaKOMHUTBCSI C TOHATHEM OOpaTHBIX  TPUTOHOMETPHUUECKHUX
APKKOCHHYC, byHKIMH,
APKTAHI'CHC N3yuuTh omnpeneneHus apKkCUHyca, apKKOCUHYCa, apKTaHT€HCca 4uCia,
YHCIa dopmynupoBaTh UX, H300paxkaTb Ha E€AMHUYHOM OKPYXKHOCTH,
IIPUMEHSATH NP PEUICHUN YPABHEHUN.
®YHKIMU, UX CBOUCTBA U TPAOUKHU
DOyHKIUH. O3HaKOMUTHCS C MOHSATUEM IMEPEMEHHOW, IpUMEpPaMu 3aBHCUMOCTEMN
IlonsaTHe o0 Mexay nepeMeHHbIMH. HaxonuTe oGmacth ompejeneHus U o0sacThb
HelpepbIBHOC 3HauYeHUHN QYHKIUU.

TH PyHKIHU

O3HAaKOMHTHCS C TIOHSATUEM TpaduKa, ONpeNeisITh MPUHAIICKHOCTh
toukn rpaduky Qynkmuu. [lo Gopmyne mpocreimieir 3aBUCUMOCTH
ompenenaTh BuJ ee Trpaduka. Bepaxkate 1o ¢opmyne 0OaHY
MIEPEMEHHYIO Yepe3 JIpyTrue.
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CaoiicTBa
GyHkumn.
I'paduueckas
HHTepIpeTan
us. [Ipumepsl
¢dyHkuMOHAIb
HBIX
3aBHCUMOCTEH
B peajibHbIX
npoueccax u

O3HakOMUTBCS € TMpUMEpaMH (PYHKIIMOHAJIBHBIX 3aBHCHUMOCTEH B
peabHBIX MPOIEcCax U3 CMEKHBIX TUCIUIUIMH.

O3HaKOMUTBCSI C JIOKa3aTEIbHBIMU PACCYXACHHUSIMU HEKOTOPBIX
CBOMCTB JIMHEWHOM W  KBaApaTHYHOW  (PYHKIUNA, MPOBOIAUTH
HCCre0BaHue JTUHEHHON, KYCOYHO-TMHEWHOU, TPOOHO - JTUHEHHON U
KBaJIpaTUYHOM (QYHKIUH, cTpouTh uX rpaguku. CTpoUTh U 4YWTATh
rpaduxu pynkuuil. MccnenoBate GyHKINN

CocTaBisaTh BUJ (PYHKIMH IO JAHHOMY YCIIOBHUIO, peliaTh 3aJa4u Ha
IKCTPEMYM

Brinonnsate npeobpazoBanust rpaduka ¢yHKIINH.

Brinonnsate npeobpazoBanust rpaduka GyHKIINH.

SIBJICEHUAX
O6paTubIe N3yunth moHsiTMe 0OpaTHOW (YHKUMHU, ONPEAENATh BUA U CTPOUTH
GyHKIHH rpaguk oOpatHON (DYHKIMU, HAXOAUTH €€ OOJacTh OMpENeNCHUS U
obnmacte  3Hauenuil. [lpumensTs  cBoiicTBa  QyHKUMI  npu
UCCIIEIOBAaHUY YPAaBHEHUI U IIPU PEIICHUH 3a/1a4 Ha SKCTPEMYM.
O3HAKOMUTHCS C TIOHSATUEM CIIOKHON (DYHKIIUU.
Boruncnare  3HadeHWs  QYHKOMM 1O  3HAYEHUIO  apryMeHTa.
OnpenensTe MOJOXKEHUE TOYKM Ha Tpaduke Mo ee KOOpAUHATaM U
Hao000pOT.
CreneHnnsle, Hcnonp3oBaTh cBOWCTBA PYHKIMM JIJIs1 CPABHEHMS 3HAUCHUIA
MoKa3aTeJibH CTeneHel u JorapupmoB.
b€, Crtpoutb rpaduKu CTENEHHBIX U JIOTapUPMUUYECKUX (YHKITUH.
Jorapudmuye Pemate [I0Ka3aTeJIbHbIE 1 jorapuMUIeCcKre YpaBHEHHUS
CKHE U Y HEPABEHCTBA 110 U3BECTHBIM AJITOPUTMAM.
TPUTOHOMETDP | _ O3HAaKOMUTBCS C  TOHATHEM HEMPEPHIBHOM MEPHOIUICCKON
nIecKue ¢byHKIMH, GOPMYITHPOBATH CBOWCTBA CHHYCa U KOCHHYCA, CTPOHTH
yHkmn. uX rpauKu.
Obpatnbre O3HAKOMUTLCA € IOHATHEM FAPMOHMYECKHX KOJNEOaHUH 1
TPUTOHOMETP IpUMEPAaMU FAPMOHMYECKHX KOJIEOAHUIA JUIst OTMCAHUS MIPOIIECCOB B
nHeckue (u3MKe ¥ IPYrux 00IACTAX 3HAHUS.
PyHKIHH O3HakoMUTbCS  C

MIOHATUEM Pa3pbIBHOM NEPUOANYECKOU
dbyHKIIMH, GOPMYIHPOBATH CBOWCTBA TAaHTEHCA W KOTAHTEHCA,
CTPOUTH UX IpauKu.

[IpumeHsTh cBOMCTBA (PYHKIMI 17151 CpPaBHEHUS
3HaYEHUUN TPUTOHOMETPUYECKUX (DYHKIMH, IS pelieHus
TPUTOHOMETPUYECKUX YPABHEHUM.

Crpoutps rpaduku OOpaTHBIX TPUTOHOMETPUUYECKUX (YHKIUN
U OTpEAeIATh MO rpauKkaM UX CBOMCTBA.

BrimonssTe npeobpazoBanue rpadukoB.
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IIpsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

qDOPMy.TII/IPOBaTB H ITPUBOAUTH OOKaA3aTCJIILCTBA IIPU3HAKOB
B3aMMHOT'O PACIIOJIOKCHUA TPSAMBIX U IUIOCKOCTEH. Pacno3nasath
Ha 4YCpTCKaX pa3JIMIHBIC ClIydan pacCIIOJIOKCHUA MMPpSAMBIX u
HHOCKOCTeﬁ, APryMCHTHUPOBATL CBOU CYIKIACHUA.

OIpCACIICHUAA, IIPU3HAKH n CBOMCTBA napauICIbHbIX nu

NEPIEHIUKYIISIPHBIX TUIOCKOCTEH, IBYTPaHHBIX U JIMHEWHBIX YTJIOB.
BBINOMHATE NOCTPOEHUS YIVIOB MEXAY MPSAMBIMHM, IpsAMOM H
IUIOCKOCTBIO, MEXAY IJIOCKOCTSMM 110 ONMCAHWIO U PACIIO3HABATh MX
Ha MOJIEJISIX.

[IpuMeHsAT, TNpPU3HAKKM W CBOMCTBA pPAcCHOJOKEHUS NPSIMBIX U
IUIOCKOCTEH TMpHu pemieHuu 3agad. M3o0paxaTe Ha puCyHKax U
KOHCTPYUPOBAaTh Ha MOJENAX  NEPHEHIUKYISAPBl U
HAKJIOHHbIE K IUIOCKOCTH, NpSMbIE, MapaulebHbIe IJIOCKOCTH, YIJIbl
MEXy IPSIMOMN U TUIOCKOCTBIO U 00OCHOBBIBATH ITOCTPOEHUE.

Pemare 3amauM  Ha  BBIYMCIEHHE TIE€OMETPUYECKHUX  BEJIUYMH.
OnucelBaTh paccTOSHUE OT TOYKH JO IUIOCKOCTH, OT MPAMOM 10
IUIOCKOCTH, MEXJY  IUIOCKOCTSIMH, MEXIy  CKpPEUIMBAIOIIUMU
OPSIMBIMH, MEXAY IPOU3BOJIBHBIMHU (UTYpaMH B POCTPAHCTBE.
®opmMynupoBaTh U JOKa3bIBaTh OCHOBHBIE TEOPEMBI O PACCTOSHUAX
(TeopeMmsl CyIIECTBOBAHUS, CBOMCTBA).

OnpenensiTe M BBIUUCIATH PACCTOSTHUS B IpocTpaHcTBe. [IpuMeHsTh
(GbopMyIIbI M TEOPEMBI TTAHUMETPUU JJIs PEIICHUS 3a/1a4.
O3HaKOMHUTHCS C HOHSTHEM I1apaJIEIbHOTO

IIPOEKTUPOBaHUs M €ro cBoiictBamu. @opmMyaupoBaTh TEOPEMY O
IUIOU[aM  OPTOTOHAJIBHOW  MPOEKIMH MHOTOYTOJIbHHUKA.
[TpumeHsaTh TEOpUIO 111 00OCHOBAHMSI MOCTPOCHHM 51
BBIUHUCICHUI. APryMEHTHPOBaTh CBOM  CYXACHHMS O B3aMMHOM
PAcIoJIOKEHUHU IPOCTPAHCTBEHHBIX QUTYP.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IlocaenoBate
JbHOCTH

O3HAaKOMHTBECS C  MOHSITHEM YHMCIIOBOM

ITOCJICIOBATEILHOCTH, CIIOCO0AMU €€ 3aJIaHUsI, BEIYUCICHUSIMHA €€
YJICHOB.

O3HaKOMHUTBCS  C TIOHSATHEM IIpeJiesa MOoCaeI0BATeIbHOCTH.
O3HaKOMUTBCSI € BBIYMCICHHEM CyMMbl 0ECKOHEUYHOT'O YHUCIOBOTO
pslla Ha TPUMEPE BBIYUCICHHUS CyMMBbI OE€CKOHEYHO

yOBIBarOIIEH TEOMETPUUECKON MPOTPECCUHU.

Pemate 3amaum Ha nmpuMeHEHHE (GOPMYJIIBI CYMMBI OECKOHEYHO
yOBIBaroOIell Te€OMETPHUSCKOM MPOTPECCHH.

IIpousBoaHas
U ee
NnpuMeHeHHe

O3HaKOMHUTHCS C MOHITUEM ITPOU3BOHOM.

N3yunte u QopmynupoBaTh €€ MEXaHWYECKHI U TeOMETPUIECKHI
CMBICJI, U3YYUTh AJITOPUTM BBIYMCIIEHHS IPOU3BOAHON HA IIPUMEpE
BBIUMCIICHUSI MTHOBEHHOH CKOPOCTH M YIJIOBOTO KO3 HIMEeHTa
KacaTeJIbHOU.

CocTaBnsaTh ypaBHEHHE KacaTeIbHOU B OOIIEM BUJIE.

Beryunts npaBuia quddepeHunpoBanus, TaOIHUIly TPOU3BOTHBIX
HIIEMEHTAPHBIX QYHKUUN, TPUMEHATh A5 TuddepeHInpoBaHus
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(byHKUIMH, 17151 COCTABIICHUS] ypaBHEHHSI KacaTeIbHOM.

N3ydnTh TEOpPEMBI O CBSI3U CBOWCTB (DYHKIIMH U TPOU3BOIHOM,
(bopMyIMpOBaTh UX.

[TpoBOUTE C MOMOLIBIO IPOU3BOIHON HCCle0oBaHUE (DYHKIUH,
3alaHHOU (hOpMYIIOH.
YcraHaBiIMBaTh  CBS3b
UX rpagukam.
[IpuMeHAT, NPOM3BOAHYIO JUIS PELIEHMS 3aJad  Ha
HaXO0’KJI€HHE HauOOoIbIIero, HAMMEHBIIEr0 3HaYeHNs U Ha
HAXO0KJICHHE DKCTPEMYMaA.

CBOMCTB PYHKIIMM ¥ MPOU3BOJHON MO

IlepBooOpa3
Hasl U
HHTerpaJi

O3HaKOMUTBHCS C IOHITHUEM WHTErpajia v epBOOOpa3HOM.

N3yunTh npaBuiia BEIYKUCICHUS TEPBOOOpa3HON U TeopeMy HproToHa-
JleitOHUMIIA.

Pemiats 3agaun Ha CBsI3b IEPBOOOPA3HOM U €€ C TPOU3BOIHOM, Ha
BBIYHMCJICHUE TIEPBOOOPA3HOMN ISl JAHHOU (PYHKIIUU.

Pemiate 3agaun Ha MpUMEHEHHE UHTErpaJIa JjIsl BEIYUCICHUS
(GU3UYECKUX BETUYMH U TUTOMIACH.

YPABHEHUSA 1 HEPABEHCTBA

YpaBHeHus u
CHCTEeMBbI
YPaBHeHUM
HepaBencrBa
U CHCTEMBI
HEPaBeHCTB C
ABYMSI
nepeMeH
HBIMH

O3HakOMHUTBCS ~C  IPOCTEHIIMMHM  CBEACHHSAMH O  KOPHSX
anreOpanyecKux ypaBHEHUH, ¢ TIOHATUSMH HCCIIEIOBaHMs ypaBHEHUMN
Y CUCTEM YPABHEHUHU.

N3yunTh TEOPUI0 PAaBHOCHIBHOCTH YPAaBHEHHW M €€ NPHUMEHEHUE.
[ToBTOPUTE 3amuCh pEIIEHHS CTAaHAAPTHBIX YPaBHEHWW, IPHEMBI
npeoOpa3oBaHMs ypaBHEHMH JUIsI CBEACHUS K CTaHJApTHOMY
YPAaBHEHHIO.

Pemate panumoHanbHBIE, HppalMOHAIbHBIC,
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.
Hcnonb3oBath cBoiicTBa u rpadukd (QYHKIOUM JUIs  pelieHus
ypaBHeHUU. [I0OBTOPUTH OCHOBHBIE PUEMBI PELIEHUST CUCTEM.

Pemars ypaBHeHMs, MNpUMEHssT BCe TMpuUeMbl (pa3okeHHe Ha

IIOKAa3aTCIbHBIC 51

MHOXKUTEIH, BBEJACHHE  HOBBIX  HEHM3BECTHBIX, IOJICTAHOBKA,
rpaduyeckuii METOxN).
Pematre cuctemMbl ypaBHEHWH, TPUMEHSS pa3IUYHBIC CIIOCOOBI.

O3HaKOMHUTBCSI C OOIIMMH BONPOCAMHU pEUICHUS HEPaBEHCTB W
UCTIOJIb30BaHUST CBOWMCTB W TpadukoB (QYHKIUH TNpuU peElIeHUU
HEPaBEHCTB.

— Pemate HepaBeHCTBA M CHUCTEMbl HEPABEHCTB, TIPUMEHSIS
pa3Iu4HbIe

—  CIIOCOOBI.

— IlpuMeHATHh MaTeMaTHYECKUE METOJIbI JJISl PEIIEHUs! CO/IEePIKaTEIbHbBIX
3a7ad M3 pa3uMYHbBIX  o0jactel  HayKM M TMPAKTHUKH.
WuTepnpetupoBaTh pe3yabTaThl, yYUTHIBATH peanbHbIe
OTpPaHUYCHHUS.

3JIEMEHTHBI KOMBUHATOPUKHA, TEOPUU BEPOATHOCTEM U
CTATUCTHUKHU
OcunoBHble |— M3yuuTh npaBuiza KOMOMHATOPUKYU M IPUMEHSTh TIPU PEIICHHH
MOHSATHSA KOMOWHATOPHBIX 3a/1a4.
KOMOHHATOPH
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KH

— Pemars koMOMHaTOpHBIE
IPABUILY YMHOXKEHHUS.

— OB3HakOMHUTBCSI ~ C  MNOHATUAMU KOMOMHATOPHKHU:
pa3MeIIeHus MY, COUETaHUSIMU M [IE€PECTAaHOBKAaMU U
(dbopMysiaMu JUIsl UX BBIYUCIICHUS.

— OOBACHATH U IPUMEHITH POPMYJIBI 1711 BBIYUCIECHUS Pa3MEICHHH,
NIEPECTAHOBOK M COYETAHUM MPU PEILICHUH 3a]1a4.

— OsHakoMmuTthes ¢ 6uHOMOM HbloToHa 1 TpeyronbHukoM Ilackans.

— Pemarp mnpakTuyeckue 3aJayd C MCIOJB30BAHMEM MOHATUH U
PaBHJI KOMOMHATOPUKH.

3aJa4y METOJIOM Tiepedopa W TI0

DJIeMEeHThbI
TeOpUM
BEPOSITHOCTEH

—  M3yuuTh KIlaccu4ecKoe ornpeesieHue BEpOITHOCTH, CBOWCTBA
BEPOSTHOCTH, TEOPEMY O CYMME BEPOSATHOCTEM.
—  PaccmotpeTs npuMepsl BHIYHCIEHUS BEPOSITHOCTEH.

3a/layd  Ha BBIYMCIICHHUE BEPOSTHOCTEN COOBITHIA.

Penratn

IIpeacraBien
ue JTaHHbIX
(TadIULbI,

AUATPAMMBI,

rpagukn)

—  O3HaKOMHUTBCA C IIPEACTABICHUEM YHCIOBBIX JAHHBIX M UX
XapaKTEPUCTUKAMM.

— Pemare mnpaxkTtuueckue 3anauu Ha 0O0pabOTKY YHMCIIOBBIX JaHHBIX,
BBIYHMCIICHUE UX XapaKTEPUCTUKU

Mmuororpan
HUKH

— OnuceiBaTh M XAPAaKTEPU30BATH PA3JIMYHBIE  BHJIBI
MHOT'OTPaHHUKOB, IIEPEUUCIATh UX DJIEMEHTBI U CBOWCTBA.

— U300pakaTb  MHOTOTPAaHHUKH U BBIMOJHATH IOCTPOCHUS HA
U300paKeHUAX U Ha MOJEIISX MHOTOTPAaHHUKOB.

— BBIUMCIIATE JINHEWHBIE 2JIEMEHTHI U YTIJIbl B IPOCTPAHCTBEHHBIX
KOH(UTypanusix, apryMEHTUPOBATh CBOU CYKIEHUS.

— XapakTtepu3zoBaTb U H300paxaTb CEUEHUS, pa38epmKu
MHO202PAHHUKOS, BBIYNCIIATH IUIOIIAIN IOBEPXHOCTEN.

— CtpouTs npocTelire cedeHus Kyoa, mpu3Mbl, nupamusl. [lpuMeHsTs
(bakThbl ¥ CBEIEHUS U3 IJITAHUMETPUH.

— O3HAaKOMUTHCA C BUIAMU CUMMETPUI B IPOCTPAHCTBE,
dbopMyIHUpOBaTh ONPEICIICHUS U CBOMCTBA. XapaKTepru30BaTh
CUMMETPUM  T€JI  BpallleHus U MHOI'OI'PDAaHHHKOB.

— [IpumeHATh cBOMCTBA CHMMETPHUH IIPU PEIICHUU 3a]1a4.

— Ucnonb3oBaTh NpUOOPETEHHBIE 3HAHUSL A1 HMCCIIEJOBaHUS U

MOJICJIIMPOBAHMS HECJIOXKHBIX 3a7a4.
N300paxaTh OCHOBHBbIE MHOT'OI'PAHHUKH M BBIIOJIHATH PUCYHKHU IO
YCJIOBUSIM 3a/1a4.

Texan
MOBEPXHOCTH
BpalleHust

— O3HakOMUTBCS C BHUJAMU TEJ BpPAILICHUS,
UX ONPEAEIIEHUS U CBOKCTBA.

—  @opMynIUpOBaTh TEOPEMBI O CEUCHUM 1Iapa IUIOCKOCTBIO U O
IJIOCKOCTH, KacaTesbHOH K cdepe.

— XapaktepusoBaTh U U300paxkaTh TeJjla BPallleHUs, UX Pa3BEPTKH,
CEYCHUSI.

— Pemare 3amaunm Ha TOCTPOEHHE CEUEHWM, HA BBIYMCIIEHUE JIJIUH,
pPacCTOSHUM, YTJIOB, TIOIIAJICH. IIpoBoauTh HOKAa3aTEIbHBIC
paccyXAeHUS IPU PEILICHUH 3aa4.

— IIpumeHsATH CBONWCTBA CHMMETPHHM IIPY PELICHUU 3a/1a4 Ha Tena

dbopMynupoBaTh
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BpalleHus1, Ha KOMOUHALIUIO TEN.
N300pakaTh OCHOBHBIE KPYTJIBIE TEJIA ¥ BBIMOIHITH PUCYHOK 10
YCJIOBHIO 3a/Ia4H.

HU3mepenus B
reoMeTpuM

O3HAKOMHTHCS C MMOHATUSIMH IIOIIAAN U 00beEMa, aKCHOMaMH U
CBOMCTBaAMHU.

Pemate 3amaud Ha BBIYMCICHHE IUIOMIAACH IIIOCKUX GUTYP,
MIPUMEHSISI COOTBETCTBYIOITHE (OPMYJIIBI M (PaKThI U3 TUIAHUMETPHH.
N3yunTh TeOpeMbl O BBIYUCICHUH 00BEMOB MPOCTPAHCTBEHHBIX
TEJ, pelaTh 33/1aud ~ Ha  OpUMEHEeHHe  (HOPMYJ BHIYUCICHUS
00BHEMOB.

N3yuuth popMyIbl U1l BEIYUCICHHS TUTONIAEH TTOBEPXHOCTEH
MHOTOTPAHHUKOB U TeJ BpaiieHusi. O3HaKOMUTHCSI C METOJIOM
BBIYHMCIICHUS TUIOIIAU TIOBEPXHOCTU CPEPBHI.

Pemate 3amaun Ha BBIYKCIEHUE IUTOMAJEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ.

Koopannartsl
U BEKTOPbI

O3HaKOMUTHCS C MOHATHEM BeKTOpa. M3yunTh 1€KapTOBY CUCTEMY
KOOpJMHAT B MPOCTPAHCTBE, CTPOUTH 11O 3a/IaHHBIM KOOpANHATAM
TOYKH U MJIOCKOCTH, HAXOJUTh KOOPAUHATHI TOYEK.

HaxomuTs ypaBHEHUSI OKPYKHOCTH, C(hepbl, IIIOCKOCTH, HAXOAUTh
KOOpPJIUHATHI TOYEK.

N3y4nTh CBOWCTBA BEKTOPHBIX BETUYHH , TPABUIIA PA3JI0KEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MTpaBUiIa HAXOXKIECHUS
KOOpPJIMHAT BEKTOpa B IIPOCTPAHCTBE, paBUiia ICUCTBUIN C BEKTOpaMH,
3aIaHHBIMM KOOPJUHATAMH.

[TpyMeHTH TEOPHIO PU PEIICHUH 3a/1a4 Ha JEUCTBUS C BEKTOPaMHU.
N3yuuth ckajsipHOE MPOU3BE/IEHUE BEKTOPOB, BEKTOPHOE YPaBHEHHE
NpsAMOM U TWIOCKOCTH. [IpUMeHSATh TeopHIo P pEelIeHUH 3aa4 Ha
JIEUCTBUS C BEKTOPAMHU, Ha KOOPAUHATHBIN METO/I, HA TPUMEHEHHE
BEKTOPOB JJIsl BBIUMCIICHUS BEJIMUUH YTJI0OB U PACCTOSHUM.
O3HAaKOMHTHCS € JOKA3aTEIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMHOM PacCHOJIOKEHUN NPSIMBIX U IIJIOCKOCTEN € UCIIOJIB30BAHUEM
BEKTOPOB.
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KpuTtepun nu HOpMbI OLICHKH 3HAHW I, YMEHUI1 U HABBIKOB 00y4aI0IMXCH
(YcTHBIE OTBETHI, KOHTPOJIbHbIE H CAMOCTOSITEIbHbIE PAadOThI, TECTOBbIE
3alaHus | Jp.).
Ouemca YCTHBIX OTBETOB CTYACHTOB 110 MATEMAaTHKE
Omeem ouenuesaemca OMMEmMKol «5», €CJIM YYCHHK:

MIOJIHO PacKphUI COJICpKAHUE MaTepHalia B 00bEME, MPEyCMOTPEHHOM MIPOTrpaMMoii ;

M3JIOKUJT MaTepuaj TPaMOTHBIM SI3bIKOM B ONPEAECIEHHOM JIOTHYECKOM MOCIIEN0BATEILHOCTH,
TOYHO UCMOJb3Yys MATEMAaTUYECKY0 TEPMUHOJIOTHIO U CUMBOJIHUKY;

MIPABHJIBHO BBITTOJTHIJ PUCYHKH, YEPTEKH, Tpadrka, COMyTCTBYIOIINE OTBETY;

MOKa3aJl YMEHHE WUTIOCTPUPOBATh TEOPETHUECKUE TOJOKEHHUSI KOHKPETHBIMU TPUMEPAMH,
TIPUMEHSTh UX B HOBOKM CUTYallMH TPY BBIMOTHEHUH PAKTUYECKOTO 3a/1aHus;

MPOJAEMOHCTPUPOBAT YCBOCHHUE PAHEE M3YUEHHBIX COITYTCTBYIOIIMX BOIIPOCOB;

OTBEYAJI CAMOCTOSTEIHHO O€3 HABOISIIUX BOTIPOCOB

BO3MOKHBI OJTHA - JIBE€ HETOUHOCTH IIPH OCBEILIEHUN BTOPOCTENIEHHBIX BOITPOCOB WJIM B BBIKJIA/KAX.
Omeem ouenueaemcsa ommemkou «4», €C’u OH YIOBJIETBOPSET B OCHOBHOM TPEOOBaHUSIM Ha
OLICHKY «5», HO IIPU 3TOM::

B MBJIOKCHUH JIOIMYIICHBI HEOOJBbIHE MPOOEIbI, HE MCKA3UBIIME MATEMATUYECKOE COJICPKAHKC
OTBETA;

JIOIYILIEHBI OJIUH - JIBAa HEJIOUEeTa ITPU OCBELLIEHUH OCHOBHOI'O COICP>KAHUS OTBETA,

JOMYIIIEHBI OIMOKA MK OoJiee ABYX HEAOUETOB IIPU OCBEIICHUH BTOPOCTENIEHHBIX BOIIPOCOB .
Ommemka «3» CTaBUTCS B CIEAYIOIIUX CIyYasx:

HETIOJIHO HJIM HETIOCIIEIOBATEeNIbHO PACKPBITO COACPIKaHUE Marepuaiia, HO MOKa3aHO ooIee
MMOHMMAHKUE BONPOCA U MPOJEMOHCTPUPOBAHBI 3HAHUS, IOCTATOYHBIE ISl JAIBHEHIIETO YCBOCHHUS
MPOrpaMMHOr0 MaTepuana ;

MMEJIUCh 3aTPYIHEHUs] WM JOIYIIEHbl OIMMOKK B ONPEAEICHUW TOHSATHH, UCTIOIb30BAHUH
MaTeMaTU4eCKON TEPMHUHOJIOTUH, YEPTEKAX, BBIKIAIKAX;

YYEHUK HE CIPAaBWICSI C IPUMEHEHUEM TEOPUUM B HOBOW CHUTYallMH IIPU BBITOJIHEHUH
MPAaKTUYECKOTO 3aJ[aHus, HO BBIMOJIHUI 33/1aHUsI 0053aTEFHOTO YPOBHSI CIIOKHOCTH MO JaHHOU
TEME;

TIpY 3HAHUK TEOPETHYECKOr0 MaTepuasia HeIOCTaTOuHO ChOPMUPOBAHBI TPAKTUUECKHE ACHCTBUS

Ommemexe "'2"' cTaBUTCS B CICIYIONIUX CITyYasiX:

HE PacKpPBITO OCHOBHOE COJIepKaHHUEe ydeOHOT0 MaTepraa,

O0HapYy)KEHO HE3HAHWE WM HETOHMMaHWe OOJbIIel WM HanOoJee BaXKHOE YacTU yueOHOTO
MaTepuana;

JIOMTYITICHBI OLIMOKY B OTPEIEICHAH TIOHSITUIA, TIPY HCTIONB30BAHMN MATEMaTH4eCKOi TEPMHUHOJIOTHH, B
PHUCYHKaX, UepTexkax UIu rpapuKax, B BHIKIAJAKAX..
Ommemka «1» cTaBUTCS, €CIU:

O0OHApYKEHO TMOJHOE He3HAHHWE U HEMOHMMAaHHE M3Y4aeMoro y4yeOHOro marepualia Wid HeT

OTBETa HU HA OJIMH W3 MTOCTABJICHHBIX BOIMPOCOB 0 H3y4aeMOMY MaTepHaIy.
O1eHKAa MUCbMEHHBIX KOHTPOJILHBIX PA0OT CTY/IEHTOB.

Ommemka «5» CTaBUTCSA, €CIIH:

paboTa BBITIOJTHEHA TTOJTHOCTHIO;

B JIOTHUECKUX PACCYKICHUSIX U OOOCHOBAHUH PEIICHUSI HET MPOOETIOB U OIIHOO0K;

B pEIICHHHM HET MaTeMaTHMYeCKUX OIMOOK (BO3MOXKHA OJHA- JBE HETOYHOCTH, OMNHCKA, HE
SIBJISIFOIIIASICS CIICICTBUEM HEe3HAHUS UITM HETIOHUMAaHUsI y4eOHOT0 MaTepuana).
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Ommemka «4» CTaBUTCS, €CIIN:
paboTa BBINOIIHEHA TIOIHOCTHIO, HO 00OCHOBAHMS IIaroB PEIICHNs] HEJOCTATOUHBI (€ClI yMEHUE
000CHOBBIBATh PACCYXKICHHUS HE SIBIISIIOCH CIIEIUATLHBIM O0BEKTOM MTPOBEPKH);
JIONyIlleHa O/IHA — JIBE OIIMOKU WM JBa-TPH HENOUYETa B BBIKIIAJIKAX, PUCYHKAX, YEPTEKAX WU
rpadukax (ecimm 3TH BUJIbI paOOTHI HE SIBJISUTHCH CIICIMAILHBIM O0BEKTOM MTPOBEPKH ).
Ommemka «3» CTaBUTCS, €CIIU:
JomyIIieHbl 0oniee IByX OMMOOK WM Oojiee OBYX-TPEX HENOUETOB B BBIKJIAAKAX, YEPTEKAX
WK TpaduKax;
Ommemka «2» CTaBUTCS, €CIIU:
JOMYIIEHbl CYIIECTBEHHbIE OIIMOKM, IOKa3aBIIMe, YTO Yy4YalIUiCs He BiajeeT o0s3aTeNbHbIe
YMEHHSIMH 110 IaHHOM TeMe B MOJIHOM Mepe;
Ommemka «1» cTaBUTCS, €CIU:
paboTa nmokazasa MOJHOE OTCYTCTBUE O0S3aTeNbHBIX 3HAHUN U YMEHHI 1O IPOBEPSEMOii TeMe
WJTY 3HAUUTEITbHAS YacTh PaOOTHI BHITOJHEHA HE CAMOCTOSITEIIBHO.
OueHka TecTOBbIX PadoT.
HpI/I IMPOBCACHUU TCCTOBBIX pa60T IO MAaTCMATHUKC KPUTCPHH OICHOK
CICAYIOIIHC:
«5» - 90 - 100 %;
«4» - 78 — 89 %:
«3» - 60— 77 %,;
«2»- Menee 59%.
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4. YYEBHO-METOANYECKOE N MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHME ITPOTPAMMBI YYEFHOU JUCITATLINHBI

I/IH(I)OpMaIII/IOHHO — TEXHHYECCKadA OCHAIICHHOCTD y‘l@ﬁHOFO KaOuHeTa

Ne HanMeHoBaHHE 0OBEKTOB U CPEJICTB MATEPUATBHO-TEXHUYECKOTO
KosmmuectBo
n/n obecrieueHus
1. TleyatHbie mocobus
1.1 | YuebHO-MeTOMMYECKUN KOMILIEKC 110 MPEMETY 1
1.2. | Moprpers! BeIarOMMXCS NeATeNeH MaTEMaTHKH 1
1.3. | KommiekT KOHTPOIBHO — H3MEPUTEIBHBIX MATEPUAIIOB 10 AMCLAILIMHE
2. TexHuyeckue cpecTBa OOy4EHHUsI
2.1 | Kommbrotep 1
3. DKpaHHO-3BYKOBBIE ITOCOOMS

31 | | 10

4. YuyeOHO-TIpaKTUYECKOe U yueOHO-1abopaTopHOE 000pyJ0BaHUE
4.1 | Pa3maTouyHbId U THIAKTHYCCKUN MaTepHall 10 pa3jiciiaM.

5. O0opyioBaHNe KaOUHETa
5.1 | ITocamounbiec MecTa I 00YYaIOIIHXCS, 30
52 | paGouee MeCTO IPerojaBaTes, 1
gi JIOCKa C MAarHUTHOW TTOBEPXHOCTHIO 1
5.5 | KOMIUIEKT H3MEPHUTEIBHBIX HHCTPYMEHTOB: JIMHEWKA, TPAHCTIOPTHUD,
YIOJIbHUK, LUPKYJIb;

56 KOMILJIEKT CTEPEOMETPUUECKUX TeNl (IEMOHCTPALIMOHHBIN);
5.7. | KOMIUIEKT CTEPEOMETPUUECKUX Tell (pa3aTOUHbIN);

6. Cniucok Jiurepartypbl.

JInst CTyIeHTOB

1. BammmakoB M. Marematuka. Yueonuk gt HITIO u CITO. - M.: 2014

2.bammakoB M.M. Marematuka. COopHHMK 3agad TpOoPUILHOM

HaINpPaBJICHHOCTH: yueb. nmocodue. - M.: 2014

3.bammakoB M.M. Matematuka. 3agauynuk: yue6. mocobue. - M.: 2013

4 Bbammvakos M. M. Marematuka YueOHuk. M.: 2014
5. bammmakos M. .

6.Konmoropos A.H. Anrebpa u nayana ananusa. 10,11xkn M 2014
7 .Mopaxosuy A.I'. Anrebpa u Hayana ananu3za. 10,11k Yuebuuk M.: 2015

26



8.Mopakouu A.I'. Anrebpa um Havana anammza. 10,11k
3agauynuk M.: 2015
9.A.B.IToropenos I'eomerpus 10-11 k1 M.2015

Jlna npenooasamens.

06 oOpazoBanuu B Poccuiickoit ®@enepannu. denepanbHbiii 3aKk0H Poccuiickoii
®denepanmn ot 29 nexadbps 2012 r. Ne 273-03

@denepalibHBIE  TOCYJAPCTBEHHBIH  O00pa3oBaTeNbHBIN  CTaHIApPT  CPEIHEro
(momHOTO) 06IIEero oOpazoBanus. YTB. [Ipukazom Muno6pHayku Poccun ot 17 mas 2012
r. Ne 413

[Ipuka3z Muno6puayku Poccun ot 29 nexabps 2014 1. Ne 1645 « O BHeceHuu
M3MEHEHUH B npuka3 Munuctepctsa oOpazoBanusa u Hayku Poccuiickoit denepanuu ot
17 mas 2012 1. Ne 413 «O6 yrBepxkaeHuu ¢eaepaibHOTO TOCYAapCTBEHHOTO
00pa3oBaTENHLHOTO CTaHAAPTA CpeHEro (MOJTHOTO) OOIIEro 00pa3oBaHUMY.

PekoMeHanuu 1no opraHu3aluy MOJYy4YEHUs CpelHero oOuiero obdpa3zoBaHUS B
npenesax OCBOEHHUS 00pa3oBaTENbHBIX MPOTPaMM  CPEIHEro MpoPecCHOHATBLHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOrO o00mero oOpa3oBaHUsI C Yy4Y4e€TOM TpeOOBaHUMI
denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BAaTENbHBIX CTAaHAAPTOB U  TOJTydaeMOu
npodeccuy WK CIEeNHUaTbHOCTH CPEIHET0 MPOPECCHOHATHLHOTO 00pa3oBaHus (MUCHMO
JlenapraMeHTa TOCyJapCTBEHHOW MOJUTHUKUA B cdepe MOATOTOBKH pabodyMX KaapoB U
JITO Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Aranacsin JI.C., byry3oB B.®., Kagomue C.b. u ap. 'eomerpust (6a30BbIii U
npoduneHeii ypoBan). 10-11. - M.: 2012

bammakoB M.. Matemaruka. Kaura nma npenoaaBaresis. Metoanyeckoe
noco6ue. - M.:2013

bammakos M.M. HI.M. I{pranoB. MeTtoaudeckoe mocoOue sl MOATOTOBKH K
EID.-M.: 2011

Humepnem-pecypcot
http://school-collection.edu.ru - DnekTpoHHbIN y4eOHHK «MaTremMaTuka B IIKOJIC,
XXI Bek».

http:/fcior.edu.ru - wHPOpPMALIMOHHBIE, TPECHUPOBOYHBICE U  KOHTPOJIHHBIC

MaTepHabl.

www.school-collection.edu.ru - Equnas komnexun L{uppoBsix 06pazoBaTenbHBIX
pecypcos

27


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.school-collection.edu.ru/

