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MNOSACHUTEJBbHAS 3AIINCKA
[Tporpamma pa3paboTaHa B COOTBETCTBHH C:

- @enepaabHBIM KOMIOHEHTOM T'OCYAApCTBEHHOTO 00pa3oBaTENbHOIO CTaHAapTa
cpenHero (moiHOrO) oOmero oOpa3oBaHMsI MO MaTEeMaTHKE, YTBEPIKICHHOTO
MunucrepctBoM oOpaszoBanus Poccuiickoit ®@enepanuu, npukaz Ne 1089 or
05.03.2004 r.;

- IPUMEPHOM MPOrpaMMoi y4yeOHOW AMCHMUIUIMHBI MAaT€MAaTHKHU Uil mpodeccHii
HAYaJIbHOTO TPO(ECCHOHATBFHOTO O0pa30BaHMs W CIEUUATIbHOCTEH CpeIHero
npodeccCuoHaNbHOTO  00pa3oBaHMs,  PEKOMEHJOBaHHOW  MuUHHCTEPCTBOM
oOpa3zoBanusi u Hayku Poccuiickoit ®eneparnuun DenepaabHbIM HHCTUTYTOM
pa3BuTHs oOpazoBanus, r. Mockaa, 2008 r.;

- [Ipukazom Ne 2643 ot 10 Hosi6ps 2011 roga o mpodHanpaBIEHHOCTH.

- PaGouum y4eOHBIM MIaHOM 1O MPO(ECCUH, YTBEPKACHHBIM JTUPEKTOPOM
I['TIOY BMT 01.07.2018.

Pabouas nporpamma yueOHONU AUCUMILINHBI «MareMaTHKa» NpeJHa3HaueHa Jis
U3y4EHUs MaTEeMaTHUKd B  YUPEXKACHUAX CPEOHEro  MpodeccHOHAIbHOIO
o0pa3zoBaHus, pealu3yomKnX 00pa30BaTEIbHYIO MPOrpaMMy CpeaHero (IOJHOTO)
oOmero o0pa3oBaHus, MNpU MOArOTOBKE KBAIM(PUIMPOBAHHBIX pabdoOuux U
CTEIIMATUCTOB CPEIHETO 3BEHA.

CornacHo «PexomenpanusM 1o peaiu3alnuu 00pa30BaTEIbHOM MPOrpaMMBbI
cpenHero (MmoyHOro) ooOmero oOpa3oBaHUs B 00pPA30BATENBHBIX YUPEKICHUSIX
cpeaHero mpogeCCUOHATIBHOTO 00pa30BaHUsI B COOTBETCTBUHU C (eaepaibHbIM
0a3uCHBIM y4YyeOHBIM IUIAHOM M TNPUMEPHBIMU YYEOHBIMHM IUJIaHAMHU 7S
oOpa3oBarenbHBIX  yupexaeHudd Poccuiickoit  @Depepanuu, peagu3yrONIuxX
nporpaMMbl  001Iero o6pasoBaHus» (mUcbMO JlemapTamMeHTa TOCyIapCTBEHHOM
NOJIUTUKA W HOPMATUBHO-TIPABOBOIO pETyIHpOBaHUs B cdepe oOpa3oBaHus
Muno6puayku Poccun ot 29.05.2007 Ne 03-1180) marematuka B YyUpEeKICHUSIX
cpenHero mnpodeccuoHabHOTO 00pa3oBaHUsl HU3y4aeTcsi € y4eToM Mnpoduis
MoJIy4yaeMoro npodeccuoHaabHOro 00pa3oBaHuUs.

Marematuka usyyaercs 2 rojla Kak MNpoQuiIbHBIM y4eOHbI MNpeaMeT npu
OCBOCHHMH CIEIHUATILHOCTEN TEXHUUECKOTro npoduisi B 00beme 468 yacoB, U3 HUX
156 yacoB — BHEayIUTOPHO, 312 yacoB — 00s13aTENBHON ayJUTOPHON HArpy3KH, Ha
NepBOM ceMmecTpe peanusyercs 128 ayauTopHbix yacoB, Ha BTopom — 108, Ha



TpeTbeM — 76 yacoB. 1o okoHuanuu 3-ro cemectpa 0Oydaromuecs caalT FK3aMeH
B TUChMEHHOHU (hopme.

PaGouas mporpamMma OpHEHTHPOBaHA Ha JIOCTHKEHHE CIEAYIOUINX LIeNeil:

e (QopMupoBaHue NpeACTABIECHUN O MATEMATUKE KaK YHHUBEPCAIBHOM SI3bIKE
HAyKH, CPEJICTBE MOJICIUPOBAHUS SIBJICHUM U MPOIIECCOB, 00 UAESIX U METOaX
MaTEeMaTUKH;

e  pa3BHTHE JIOTMYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ATOPUTMHUYECKONH  KYJIBTYPhl, KPUTHYHOCTH MBIIUICHUS Ha YPOBHE,
HEeoOXomuMoM It Oynymield npodecCUOHANBHOU — JIeATEIbHOCTH, IS
MPOJIOJIKEHUS 00pa30BaHUS U CAMOOOPA30BaAHMUS;

e  OBJaJieHHe MATEMATHYECKUMH 3HAHUSIMM M YMEHHUSIMH, HEOOXOIUMBIMU B
MOBCEAHEBHON KW3HM, [JII W3YYEHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX
JUCUUIUIMH Ha 0a30BOM YPOBHE U JUCHUIUIMH MPOPECCHOHAIBHOIO LHUKIIA,
JUIS TIOJTydeHUsl oOpa3oBaHUsS B 00JacTAX, HE TPEOYIOIMX YIrIyOJaeHHON
MaTEeMaTU4YeCKON MOJITOTOBKH;

e  BOCHHMTAHME CPEICTBAMHM MAaTEMATHUKH KYyJbTYpbl JUYHOCTH, MOHUMAaHUS
3HAYMMOCTH MAaT€MAaTUKHU JJII HAYYHO-TEXHUYECKOTO MPOrpecca, OTHOLICHUS
K MaTeMaTHKe KaK K 4acTH OOIEeYEeTIOBEUECKON KyIbTYPhl Yepe3 3HAKOMCTBO
C UCTOPHUEN pa3BUTHSI MATEMATHUKH, SBOJIFOIIMEN MATEMATUUYECKUX UIEH.

B mporpamme y4eOHBIM MaTepwall  TpeACTaBiIeH B (opMme uepeayromerocs
pa3BepTHIBAHUS OCHOBHBIX COJICPKATCIIBHBIX JIMHUM:

[ aneebpauueckas nuHus, BKIIOYAIOLIAS CUCTEMAaTHU3alMI0 CBEICHHHA O YHCIIaX;
U3yYeHUE HOBBIX W O00OOIIEHME paHEee H3YyUCHHBIX orlepanuii (BO3BEICHUE B
CTCTNICHb, M3BJICUYCHHE KOpHS, JIorapuMUpoBaHHWE, CUHYC, KOCHHYC, TaHTEHC,
KOTaHTCHC M OOpaTHBIC K HUM); U3yYE€HHNE HOBBIX BHOB YHCJOBBIX BHIPAKECHUN U
GbopMysI; COBEpPIICHCTBOBAHHWE TIPAKTUYCCKUX HABBIKOB U BBIYHCIHATCIHLHOM
KyJbTYPhI, PACHIMPEHHE U COBEPIICHCTBOBAHUE areOpanyuecKoro ammapara,
cOPMHPOBAHHOTO B OCHOBHOW IIIKOJIe, W €ro TMPUMEHEHHWE K PEHICHUIO
MaTEeMaTUYECKUX U TMPUKIIAJIHBIX 337124,

[l meopemuxo-@hyHKyuonanvhas JauHus, BKIIOYAIOLMIAs CHCTEMAaTU3aLUI0 U
pacIMpeHrue CBeICHU 0 (YHKIHIX, COBEPIICHCTBOBAaHUE TpahUUECKUX YMEHUMH;
3HAKOMCTBO C OCHOBHBIMM HJIEIMHU M METOJaMH MAaTEMAaTHYECKOrO aHajau3a B
o0ObeMe, TMO3BOJIAIONIEM HCCIENOBaTh dJEMEHTapHble (GYHKUUM U peuaTh
npocTelime reoMeTpuieckue, Gu3nueckue 1 Ipyrue NpuKkiaaHble 3a/1a4u;
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] aunus ypaeneHuli u HepaeeHcme, OCHOBAHHAS HA TIOCTPOEHUHU M UCCIEIOBAaHUU
MaTEeMaTUYeCKUX MOJIENeH, MepeceKaromascsa ¢ aireopandeckol M TEOpeTUKO-
GYyHKUMOHATBHOM JUMHUSMU W BKJIIOYAIONasi Pa3BUTHE W COBEPILICHCTBOBAHHE
TEXHUKU aJIreOpanyecKux npeoopa3oBaHUil /Uil pelieHus] ypaBHEHHM, HEPABEHCTB
U cucteMm; (OPMHUPOBAHHUE CIIOCOOHOCTH CTPOUTH M HUCCIENOBaTh MpPOCTEHIINE
MaTE€MaTUYECKHE MOJIENH MPU PEUICHUH MPUKIAAHBIX 3a/1a4, 3a7a4 U3 CMEXHBIX U
CHELUaTbHBIX JUCLHIUINH;

] ceomempuueckas JuHUsA, BKIIOYAIOIIAS HAIVISIAHBIE TPEICTABICHUSA O
POCTPAHCTBEHHBIX (PUTypax M M3yUYEHHE UX CBOMCTB, (GOPMHUPOBAHHUE U PA3BUTHE
IMPOCTPAHCTBEHHOTO  BOOOpaXCHMs, pPA3BUTHE CIIOCOOOB TE€OMETPUUECKHUX
U3MEPEHUN, KOOPAMHATHOIO Y BEKTOPHOIO  METONOB Ui PELICHUsA
MaTEeMaTUYECKUX U NPUKIAJHBIX 331a4;

[ cmoxacmuuyeckas nuHusi, OCHOBaHHAsi Ha Pa3BUTHH KOMOWHATOPHBIX YMEHHI,
MpEACTaBICHUM 0 BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX
OKPY’KaIOIIEro MUPA.

B mensx peanuzainuu MpakTUKO-OPUEHTUPOBAHHOW COCTABIIONICH B JTaHHOU
paboueil  mporpaMme  NPEIyCMOTPEH  OOJbIION  00bEM  MPAKTUYECKOU
NeATEeTLHOCTH, KaK Ha YPOKax, TaKk ¥ BO BHEYPOYHOE BpEeMs. DTO MPAKTUUCCKUE
paboThl B pa3nIuyHbBIX (GopMax, BHEAYJAUTOPHBIE CAMOCTOSITEIbHBIE PAOOTHI,
perieHue mpodhecCHOHATBPHO OPUCHTUPOBAHHBIX MPUKIIAHBIX 3a/1a4 U Ap. Y POBHH
3HAHHM, KOTOPBIE HEOOXOAMMO JTOCTHYh OOyJaIuMCsl, YKa3aHbl B CKOOKax IOCIIe
Ha3BaHUS OJIHOTO WJIM HECKOJIbKMX y4eOHBIX 37eMeHTOB B paznene «CoaepxaHue
yIeOHOM TUCITUTIIINHBD).



TpeGoBanus Kk pe3yabTaTaM 00y4eHHs

B pesynbraTe uzyueHus y4eOHOW IUCUUIUIUHBI «Marematukay oOydaroniuiics
JTOJIKEH

3HATH/TIOHUMATD |

® 3HA4YCHUC MaTeMaTHUECKOM HAayKH pInIb: | peUICHUA 3ajJa4,
BO3HHUKAIOIMIUX B TCOPHHU M IIPAKTHUKE, IIHUPOTY M B TO KC BPCM:A
OI'PaHUYCHHOCTDL IMPUMCHCHHUA MATCMATHUYCCKHUX MCTOJOB K daHAJIU3Y
" UCCIICAOBAHUIO IIPOLICCCOB U SIBJICHUM B Impupoac u 06HIGCTBG;

® 3HAYyEHHUE IPAKTUKU U BOIIPOCOB, BOZHUKAIOIIUX B CAMOM MAaTEMaTUKE
st GOPMHUPOBAaHUSA M PA3BUTHA MATEMATHYECKOW HAyKH; UCTOPHIO
pa3BUTHs TOHATHA 4YHMCHA, CO3JaHHUS MAaTeMaTHYECKOrO aHaju3a,
BO3HUKHOBEHUS U PAa3BUTHS T€OMETPHH;

® YHHBEPCAJIbHBIM XapakTep 3aKOHOB JIOTHKM MaTEMaTHYECKUX
pacCcyX/eHUl, UX MPUMEHUMOCTb BO BCEX OOJACTIX YeIOBEUYECKOU
NEeATEIIbHOCTH,

® BEpOSTHOCTHBIA XapaKTep Pa3IMYHbIX IPOLECCOB OKPYKAIOLIETO
MUDA.

AJITEBPA

YMeETh:

® BBHINOJHATH apu(PMeTHyecKue ICHCTBUS HaJ YHUCIAMH, COYeTas YCTHBIE U
NUCHbMEHHBIE MPHUEMbI; HAXOAWTh MPHUOIMKCHHbIE 3HAUEHUS BEIUYUH U
NOTPEIIHOCTA BBIYUCICHUN (a0CONIOTHAsT M OTHOCHUTEIIbHAsA); CPAaBHHUBATh
YHUCJIOBBIE BBIPAKEHHUS;

® HAxOJWUTh 3HAYEHUS KOPHS, CTENEHH, Jorapudma, TPUTOHOMETPUUECCKUX
BBIDQKEHUI Ha OCHOBE ONPEACIICHUS, HCIONb3Yys MpU HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIC CPEJICTBA; MOJb30BATHCS MPUOIMKECHHON OIEHKOW TpHU
MMPAKTUYECKUX PacyeTax;

® BBHINOJIHATH MPEOOPa30BaHUs BbIpAKEHUN, TPUMEHSST (DOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH, Jorapu@mMoB, TPUTOHOMETPUUECKUX (PYHKIUA;

[IpmoOpeTaTh  TPAKTUYECKUNM  OMBIT  JIEATEIBHOCTH,  MPEAIIECTBYIONIEH
npoecCUOHaNbHON, B OCHOBE KOTOPOM JIEKUT  JAHHBIM Y4YeOHBIA MpEeaMET,
UCII0JIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHHUSI B IPAKTUYECKOMN JAESITEIbHOCTU U
ITOBCEHEBHOM KU3HU:



® /Il TMPAKTUYECKHX pacuyeTroB Mo QopmyiaMm, BKIoyas (HOpMyIbl,
COJEp>KaIllie CTENEeHH, paJuKallbl, JorapuMbl U TPUTOHOMETPHUECKUE
(GYHKIIMHM, HWCMONB3YysSd TpPU HEOOXOJUMOCTH CIPABOYHBIE MAaTE€pHANbl U
IIPOCTENIINE BEIYUCIUTEIBHBIC YCTPONCTBA.

e (DyHKUMHU U TPaPUKHU
YMeETb:

® BBHIUMCIATH 3HAUCHHE (PYHKIMM MO 3aJaHHOMY 3HAYCHHUIO apryMeHTa IpHU
pa3IMUYHBIX COC00ax 3aAaHus PYHKIINU;

® OIpEAEATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIMH, WILTIOCTPUPOBATh UX HA
rpadukax;

CTpOUTh TpaduKu HU3YYEHHBIX (YHKIUNA, WUTIOCTPUPOBATh MO Trpaduky
CBOMCTBA AJIEMEHTAPHBIX (PYHKITUH;

® CMOJIb30BaTh MOHATHE (YHKIMHU JJi1 ONUCAHUS W aHajdu3a 3aBUCUMOCTEH
BCJINYHH;

HCIOJIb30BATHh NPHOOpPETEHHbIe 3HAHMS W YMEHHUS B IMPAKTHYECKOI
NeSITeJIbHOCTU U NMOBCEIHEBHOM KU3HU'

e JUisi ONHCAaHUST C TIOMOIIBI0  (QYHKIMA  pPa3IMYHBIX  3aBUCUMOCTEH,
MPEICTaBIICHUS UX TpadUuecKu, UHTEPIPETANH rpadUKOB;

e JUIsl IPUOOPETEHUs] MPAKTUYECKOTO OMBITA AESTENbHOCTHU, MPEAIIECTBYIOIIECH
npoecCUOHaNbHOM, B OCHOBE KOTOPOM JIEKUT JAHHBIN YUEOHBIN MTPEAMET.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a
YMeETh:
® HaxOJUTbh MPOU3BOIAHBIC FTTEMEHTAPHBIX (PYHKIU;

® UCIOJIb30BaTh MPOU3BOJHYIO JJI U3YUYEHUSI CBOMCTB (YHKUMN M MOCTPOCHUS
rpaduKoB;

¢ JIPUMCHATH IIPOHU3BOAHYIO IS TIPOBCACHUA HpI/I6J'H/DKeHHBIX BBI‘-IHCJ'IGHHﬁ,
peuiaTth 3aJadv IPHUKIAAHOTO XapaKTE€pa Ha HaXOKIACHHC HauOOJIBIIIETO U
HANMMCHBIIICTO 3HAYCHUA,

® BbBIYUCIIAIATH B HpOCTefIIHHX CIydadax Iuiomaan H 00BEMBI C MCHOJIL30BAaHUEM
OIMPCACICHHOIO MHTCTpAJIa;

HCIIOJIB30BaATh HpHOﬁpeTeHHbIe SHAHUST M YMCHHUSA B l'[paKTI/I‘-leCK()ﬁ
ACATECJIBbHOCTH U HOBCCI[HCBHOﬁ KHU3HU JJIA:



® pElIeHMs NPUKIAJHBIX 33Ja4, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKUX M
¢usznyecknx, Ha HaWOOJNBIIME M HAUMEHBIINE 3HAYCHMS, HAa HAXOXICHHE
CKOPOCTHU U YCKOPEHUS;

e Ui NpUOOPETEHUs MPAKTHUUYECKOTO ONbITA JEATEIbHOCTH, MPEIIIECTBYIOLICH
npohecCHOHANBHOM, B OCHOBE KOTOPOM JISKUT JaHHBIN y4eOHBIH MpeaMeT.

YpaBHeHNS U HEPABEHCTBA
yMeThb!

¢ pPCIIATh PaldlrOHAJIbHEBIC, IIOKa3aTCJIbHBIC, JIOI‘apH(i)MI/IIIGCKI/Ie,
TPUTOHOMCTPHUUCCKHUC YPAaBHCHHA, CBOIAIIUCCA K JIMHEUHBIM U KBaJApaTHbIM,
a TAKKC aHAJIOTUYHBIC HCPABCHCTBA U CUCTCMBI;

® JHCIIOJIB30BAaThb Fpa(i)I/I‘IGCKI/If/'I MCTOA PCHICHUA ypaBHCHI/If/'I N HCPABCHCTB,

I/I306pa}KaTB Ha KOOpI[HHEITHOﬁ IVIOCKOCTH PCIHICHUA ypaBHeHHﬁ, HCPABCHCTB U
CUCTEM C IBYM:A HCU3BCCTHBIMU,

¢ COCTAaBJIAATh M PCIIATh YPABHCHUA N HCPABCHCTBA, CBA3BIBAIOIINC HCU3BCCTHBLIC
BCIINYHUHBI B TCKCTOBBIX (B TOM 4HUCJIC HpI/IKJIaI[HI)IX) 3agadax.

HCIIOJIB30BaATh HpHOﬁpeTeHHI)Ie SHAHUST M YMCHHUSI B HpaKTI/I‘leCKOﬁ
HCATCJIBbHOCTH " HOBceZ[HeBHOﬁ ZKM3HU.

¢ JJIs1 HIOCTPOCHHA N UCCIICAOBAHUA HpOCTCfIH.IPIX MaTEMATHYCCKUX MOI[GJ'ICﬁ;

e ISl IPUOOPETEHUs] MPAKTUUYECKOTO OMBITA AESTENbHOCTH, MPEIIIECTBYIOIICH
npodeccuoHaNbHOM, B OCHOBE KOTOPOM JIKUT JAHHBIN YUEOHBIN MTPEAMET.

KomOuHaTopuka, CTAaTUCTHKA U TEOPUsI BEPOSITHOCTEH
YMETh!

® pemarh MpocTelllne KOMOMHATOPHBIE 33Jlayd METOJOM Iepedbopa, a Takke ¢
WCITOJIb30BAHUEM M3BECTHBIX (DOPMYIT;

® BBIYUCISTH B IPOCTEHIINX CITydasX BEPOSITHOCTH COOBITUI HA OCHOBE MOJCUETA
YyHuCia UCXOJ0B;

HCNOJIb30BATHL NPHOOpPETEHHbIe 3HAHUS W YMEHUSI B IMPAKTHYECKOIl
NesITeJIbHOCTU U NMOBCEAHEBHOM KU3HU'

® Ui aHaiM3a peajJbHBIX YHCIOBBIX JAHHBIX, NPEJICTaBICHHBIX B BHUJEC
auarpamm, rpaukos;

® aHaJlm3a I/IH(bOpMaI_[I/II/I CTaTUCTUYCCKOI'O XapaKTepa,
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® i MPUOOPETEHUs MPAKTHUUYECKOTO OMbITA JEATEIbHOCTH, MPEIIIECTBYIOUICH
npohecCHOHaNBHOM, B OCHOBE KOTOPOM JISKUT JAHHBIN Y4eOHBIH MpeMeT.

I'EOMETPUs
yMeTh:

® DPACIIO3HABATHL Ha HYCPTCIKAX MU MOACIIX IMPOCTPAHCTBCHHELIC q)OpMI)I;
COOTHOCHUTBH TPCXMCPHBIC 00OBEKTHI C UX OIIMCaHHUAMH, I/I306pa}KeHI/ISIMI/I;

¢ OIIMCBIBATH B3aMMHOC PACIIOJIOKCHHUC IIPAMBIX H IJIOCKOCTEHN B ITPOCTPAHCTBC,
apzcymenmupoeanib ceou cyafcc)emm 00 smom pacnonodcenuu,

® aHAJIM3MPOBATh B IMPOCTEHIIKX ClIydyasxX B3aMMHOE PaclojOXKEHHE OOBbEKTOB B
POCTPAHCTRBE;

L I/I306pa}KaTB OCHOBHBIC MHOT'OI'PAaHHHUKHU U KPYIJIBIC TCJIAd; BBIIIOJIIHATL YCPTCIKH
I10 YCJIOBHAM 3a/1a4,

® cmpoumsv npocmetiuiue cevenus Kyoa, npuzmvl, NUPAMUobL,

¢ pPCIIATh INIAHUMCTPUYCCKUC H HpOCTGfIHIPIC CTCPCOMCTPHUUYCCKHUC 3aJa4H Ha
HaXO0XIACHHUC I'COMCTPUYICCKUX BCIIMYNH (I[J'II/IH, YTJIOB, HJIOHI&I[CI\;I, 06’I)GMOB);

® HCITOJIH30BaTh TMPH PEIICHWH CTEPECOMETPUUYCCKUX 3aJlad TUTAHUMETPUUYECKHE
(haKTbhl ¥ METO/IBI;

® IIPOBOJUTH JIOKA3ATEIBHBIE PACCYKICHHUS B XOJI€ PEUICHUA 33/1a4;

HCIIOJIB30BaATh npm)ﬁpeTeHHme SHAHUSA M YMCHHUS B HpaKTquCKOﬁ
ACATECJIbHOCTH U HOBCGI[HGBHOﬁ KN3HU.

e Uil MCCIENOBaHUs (MOJIEIMPOBAHNS) HECTIOKHBIX MPAKTUYECKUX CUTYyallMil Ha
OCHOBE M3y4YEHHBIX (POPMYII U CBOMCTB (hUTyp;

® BBIYHUCIICHUS] OOBEMOB U ILUIOIIAIEH MTOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MIPH
pEeIICHNH  TPAKTUYECKUX  3a/ad, HUCHOJBb3ys TP  HEOOXOIUMOCTH
CIIPAaBOYHUKH U BBIYUCIIUTEIBHBIC YCTPOUCTBA;

® ISl IPUOOPETEHUSI MPAKTHYECKOTO OMBITA JCATEIBHOCTH, MPEIIICCTBYIOMICH
npodeccuoHanbHOM, B OCHOBE KOTOPOU JICKUT JAHHBIN YICOHBIN MTPEAMET.

Corsnacno npukazy MuHucrepcrBa oopa3oBanusi 1 Hayku P® ot 10 HOA0ps
2011 roga 3a Ne 2643 no3uinus "MCHob30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS
B MPAKTUYECKOM JESATENbHOCTM M IIOBCEJIHEBHOM JKM3HM Mis:" mojpaszziena
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"TpeGoBaHMs K YPOBHIO MOATOTOBKH BBITYCKHUKOB" pa3nena "CTtaHaapT cpeaHero
(mosHOTO) OOIIETO O0Opa3oBaHWs MO MaremaTuke" (MpodUIBHBIN YPOBEHB)
JOTIOJTHEH a03a1ieM CJeYIOIIEro COAep>KaHuUs:

"- mpuoOpeTeHMs] MPAKTUYECKOr0 ONbITA eATEJHLHOCTH, NpealiecTBYIOMel
npo¢eccuoHAIbHOI, B 0CHOBE KOTOPOM JIe;KUT JaHHbIH y4eOHbIH nmpeamer”

B pesynprare u3yueHus  y4eOHOW  OUCHUIUIMHBI — «MareMaTukay
oOy4Jaronuiics 10KeH OBJIaAeTh 00IMMM KOMIIeTEHIIUSIMHU

OK 1. TloHuMarh CYHIIHOCTh U COIMAJIBHYIO 3HAYMMOCTh CBOEH OyayIieit
npodeccuu, MPOSBIISITH K HEW YCTOMYUBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€ATE€IbHOCTh, BHIOMPATHh TUIIOBBIE METO/IbI
U crnocoObl  BBIIOJHEHUS  MNPOQECCHOHAIbHBIX  3aJady, OLEHUBAaTh HX
() PEKTUBHOCT U KA4E€CTBO.

OK 3. HpI/IHI/IMaTL PCHICHUA B CTAHAAPTHBIX M HCCTAHAAPTHBIX CUTYyallUAX U HCCTH
3a HUX OTBCTCTBCHHOCTD.

OK 4. OcymiecTBisTh MOUMCK U MCHOJIB30BAHME MH(OpMALUU, HEOOXOAUMOM I
3¢ (EeKTUBHOTO BBINOJIHEHUSI MPOPECCHOHATIBHBIX 3a/lay, MpPo(hecCHOHAIBHOTO U
JUYHOCTHOTO PA3BUTHSI.

OK 5. Hcrnonb3zoBaTh HMHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUU B
poecCUOHANbHOM NESITEIbHOCTH.

OK 6. PabGotarh B KOJUIEKTUBE M KOMaHJE, 3P(HEKTUBHO OOIIATHCA C KOJJIEraMH,
PYKOBOACTBOM, IOTPEOUTEIISIMH.

OK 7. bparb Ha ce0i1 OTBETCTBEHHOCTh 3a pabOTy YJIEHOB KOMAaHJbI
(MOAYMHEHHBIX ), pe3yJIbTaT BHIIIOJIHEHUS 3aJaHU.

OK 8. CamocTosiTeIbHO ONPEAeATh 3a/1aui MPoGheCCUOHAIIBHOTO U JTUYHOCTHOTO
Pa3BUTHSA, 3aHUMAThCA caMOOOpa3oBaHUEM, OCO3HAHHO TUTAHUPOBATH ITOBBIIIICHUC
KBaJTU(DUKAIIAH.

OK 9. OpueHtupoBaTbcsi B  YCIOBUSIX YaCTOM CMEHbl TEXHOJOTMH B
poecCHOHANTEHOM NESITEIEHOCTH.
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PACCMOTPEH
Ha 3aceganuu IIMK
[Iporokon Ne____ ot

« »

20 T.

[Ipencenarens LIMK

YTBEPXEH

3am. gupekropa o YP
A.P. AHoxuHa
20 T.

TemaTnueckuii niian yyeonoii nucuumiauabl [1J1.01 MaTtemaTuka

CrenuanbHOCTh:
23.02.01 Opranuszanus nepeBo30K U ynpapJieHHEe HA TPaHCcHopTe (110 BUAM)

KomuyecTBO Yacos

[Mudp HaumenoBanue Makcu | BHeay | KoamuecTBo ayaMTOpPHBIX
paszen pa3aeioB U TEM MajbHa | IUTOPH | YacCOB MPHU OYHOM hopme
a s ast oOy4eHus
TEMBbI Harpy3 | camoct
BCETO IIpak | Kontp
Ka 0SITEIb
TUYEC | OJIbHBI
yyaiu | Hast
KUX | X
Xcs pabota
pabor | pabot
1 -2 cemectp
1 BBenenue 2 2 -
2 PazButue nonsitusi o | 24 8 16 8 1
qucrie.
3 Kophu, crenenu u 95 19 38 22 1
norapu@Msl.
4 [Ipsmbie u 36 12 24 12 1
MIJIOCKOCTH B
POCTPAHCTBE
5 DJIEMEHTHI 18 6 12 6 1
KOMOUMHATOPHUKH.
JlercTBUS C
MHOTOWJICHAMU
6 Koopaunater u 36 12 24 12 1
BEKTOPBI.
7 OcHOBBI 62 20 42 18 1
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TPUTOHOMETPHH.

DyHKINH, UX
CBOMCTBA U Tpa(UKH.
CrernieHHEIE,
TOKa3aTelIbHbIE,
Jorapu(MUIECKHE U
TPUTOHOMETPUUECKU

e QyHKLHH.

37

13

24

10

MHOrorpaHHHKHU.

45

15

30

10

10

Tena u noBepxHOCTH
BpalICHUsI.

15

10

11

N3mepenns B
Tr€OMETPUHU.

24

14

Hroro 3a 1-2
ceMecTp

354 118

236

110

10

3 cemecTp

12

Hauana
MaTEMaTUYECKOTO
aHaJmn3a.

48

16

32

16

13

DJIEMEHTBI TEOPUU
BEPOSATHOCTEM.
DJeMEeHTHI
MaTeMaTUYECKON
CTaTUCTHUKH.

18

12

14

YpaBHeHUS U
HEpPABEHCTBA.

48

16

32

16

HToro 3a 3 cemecTp

114

38

76

36

Hroro 3a Bech Kypc
o0yueHust

468

156

312

146

13

13




COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

Beenenne. 2 yaca.

Marematuka B Hayke, TEXHUKE, SKOHOMHUKE, MH(OPMAIIMOHHBIX TEXHOJOTHUSX U
MpaKkTUYeCKON nestenbHOcTH. llenn W 3amaum  W3ydeHHss MAaTeMAaTHKU B
YUpEeXKACHUSIX HAUYaJIBLHOTO U CpeHero mpodeccuonanbHoro oopasonanus.(1)

PaszButue nousaTus o umncsae. 16 4acos.

[lenble u panroHanbHbIC uKcia. JledcTBUTENBbHBIE Yuca. JleIMMOCTh UEJIBIX
yucen. CpaBHeHus. [IpubmkeHHbsie BhruncieHus.(2) IlpubmmkeHHoe 3HaUYEHUE
BCJIMYUHBI M TOTPEITHOCTH MPHOTKEHHH. (2)

KommutekcHple uncia.(2) ['eoMmeTpudeckas WHTEPIIPETAAS KOMIUICKCHBIX YHCEIL.
JlelicTBUTENBHAS. 1 MHUMAsl 4YaCTbh, MOJIYJIb U ApTYMEHT

KOMILJIEKCHOTO 4uciia. AnreOpandeckas U TPUTOHOMETpUYecKas (OpMbl 3alUCH
KOMIUTICKCHBIX Yncel. ApupMETHICCKUE TeHCTBUS HaJl KOMIUICKCHBIMU YHCIIaMH B
pa3HbIX (opmax 3amucu. KoMIUIEKCHO compsbkeHHble uucha.(2) Bossedenue 6
HamypanoHyto cmenens (popmyna Myaepa). Ocnoenas meopema anceopuoi. (1)

IIpakTnyeckue padoTnl 8 4acoB:

BrinonHeHnne neiCTBUN € LEIBIMU U pallMOHATBHBIMU unciamu. [Ipaktudeckas
pabora 1.

Boruncnenue norpemHocty okpyriienus. [Ipaktuueckas padota 2.
BrimonHenne 1ecTBUM ¢ KOMIUICKCHBIMH YncliamMu. [IpakTuueckas padora 3.

Pemenne 3ama4 o Teme «Pa3Butue moHsaTHs 0 unciey. [IpakTudeckas padora 4.

BHeayauTopHbIe CAMOCTOATEILHBIE PA0OTHI (8 YacoB):

Boruncnenue ¢ qecTBUTENbHBIMU YKClIaMU. (2 yaca)
CocraByiieHue onopHOro koHcnekTa «OKpyrieHue yncen». (2 yaca)

N300paskeHne Ha MITOCKOCTH MHOYKECTBA KOMIUIEKCHBIX Yrcel (2 yaca)
14



3anuch yKceln B CTaHIAPTHOM BUJE. (2 yaca)

Kophu, crenenu u jorapugmsl. 38 ypokos.

Kopenb ctenenu n>1 u ero croiictBa. CTeneHb C pallMOHAIBHBIM ITOKa3aTeIeM U
ee cBoiicTBa. [loHATHE O CTEmEHU C NEWCTBUTEILHBIM IT0Ka3zareiaeM. CBOIiCTBa
CTEIICHH C JICHCTBUTEIBHBIM TIOKa3aTeseM. (2)

Jlorapubhm uymcma. OcHoBHOe Jsorapudmudeckoe ToxaecTBo. Jlorapudm
NPOM3BE/ICHUS, YACTHOTO, CTEIICHH; TePEeX0]l K HOBOMY OCHOBAHHIO. JleCATUIHBIMA
Y HaTypaJIbHBIN JTOTapu(MBbl, YUCIIO e. (2)

[IpeoOpa3zoBaHus BBIpAXKEHUH, BKIIOYAIOMIMX apU(PMETHUYECKUE OIlepaluu, a
TaK)Ke ONepali BO3BECHUS B CTEIIEHb U JOTrapu(pMUPOBAHUSI.

IIpakTudyeckue padoorThl (22 yaca):

[IpeoOpa3zoBaHue BhIpaXkeHH, cofepKanmx paaukainsl. [Ipaktuueckas pabora 5.
[IpeoOpa3zoBanue cTeneHHBIX BhIpakeHuid. [IpakTuueckas padora 6.
Boeruucnenue norapugmos. [Ipaktuueckas padora 7.

[IpeobpazoBanue norapudmMuueckux BeipaxxkeHui. [Ipaktudeckas padorta 8.

HccnenoBanue CBOMCTB MOKa3aTelbHOM (DYHKIMHM, €€ CBOWCTB M IMOCTPOEHHUE
rpaduxa. [Ipaktuyeckas padora 9.

Pemenue nokasarenbHbix ypaBHeHul. [Ipaktuueckas padora 10.
Pemenue nokaszarenbHbix HepaBeHCTB. [IpakTuueckas padota 11.

HccnenoBanre cBOWCTB JorapudmMuydeckord GyHKIHUHA, €€ CBOMCTB M MOCTPOCHUE
rpaduka. [Ipaktuyeckas padoral2.

Pemenue norapudmudeckux ypaBuenuid. [Ipaktuueckas padora 13.
Pemenue norapudmudeckux HepaBeHCTB. [IpakTudeckas pabora 14.

Pemenue 3amau no teme «Kophuu, crenenu, porapudmeny. [Ipaktudeckas padora
15.
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BHeayvauTopHbIe caMOCTOATEILHBIE PA00THI (19):

[IpeoOpa3zoBaHue BRIpaXKCHHM, COACPIKATUX PAAUKAIIBI C TPUMEHEHUEM (HOPMYJT
COKpAIIEHHOI'0 YMHOXEHUS. (2 yaca)

[IpeoOpa3zoBaHue CTEIIEHHBIX BRIPAKCHUN MPUMEHEHHEM (POPMYJI COKPAIICHHOTO
YMHOXEHUS. (2 yaca)

[IpeoOpazoBanue BeIpaXXCHHE C IIOMOIIIHIO OCHOBHOTO JIOTApU(MHUUIECKOTO
TOXJecTBa. (2 yaca)

Boruucnenue norapuMoB ¢ IpuMEHEHUEM CBOMCTB JorapugmoB. (2 yaca)
Pemenne nokazatenbHbIX YpaBHEHUH METOIOM 3aMEHbI ITIepeMEHHOM. (2 Jaca)
Pemenue nokaszarenbHbIX HEPABEHCTB METOJIOM 3aMEHbI IEPEMEHHOM. (2 yaca)
[TocTpoenue rpadgukoB nokazaTenbHOU U torapupmudeckon pyukiuu. (1 gac)
[lepexoa Kk HOBOMY OCHOBaHUIO Jiorapudma. (2 yaca)

Pemenue norapudmudeckux ypaBHeHH. (2 yaca)

Pemenue norapudpmudyeckux HepaBeHCTB. (2 yaca)

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE. 24 ypoKa.

B3anmHOe pacnosokeHue ABYyX MpsAMBIX B IpocTpaHcTBe. llapamiensHOCTH
npsAsMord M 1Iockoctd. llapamnensHocTh mockocTed. llepnenaukynsspHOCTH
NpSAMOM M TUIOCKOCTU. [lepreHIuKylsip W HAKIOHHAsA. YTOJ MEXIy HpsIMOM M
IJIOCKOCTBIO. JIByrpaHHbIN yroi. Yron MEXIY IIOCKOCTSAMM.
[leprieHIUKYISIPHOCTD ABYX IJIOCKOCTEM.(2)

['eomeTpuyeckne mpeoOpa3oBaHUsl MPOCTPAHCTBA: MapaJUIEIbHBIA TEPEHOC,
CUMMETPHSI OTHOCUTEIIBHO TIOCKOCTH.(2)

[TapannenbHoe mnpoekTupoBaHue.(2) Ilnomanb OPTOrOHATBHOW  MOPOEKIUU.
(1).M306pa>keHne mpocTpaHCTBEHHBIX GUTYP.(2).

IIpakTnueckune padoornl (12):
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Pelienue 3aay Ha B3aMMHOE PACIIOIOKEHUE TPSMOM U TJIOCKOCTH.
[TpakTuyeckas padora 16.

Pemenne 3a1a4 Ha NpUMEHEHNE CBOMCTB NAPaJJIEIbHbBIX INIOCKOCTEH.
[IpakTuyeckas padora 17

Pemienuie 3a1a4 Ha IPUMEHEHUE CBOMCTB MEPICHANKYISIPHBIX MPSIMOU U
miockoctu. Ilpaktuueckas pabdota 18.

Haxoxenue nepnenauKyiisipa, HAKJIOHHOM, TPOEKIMK HAKIIOHHOU. [IpakTrnyeckas
pabora 19.

Haxoxnenue yria mexay miockoctsamu. [Ipakruueckas padora 20.

Pemenune 3a1a4 Ha NpUMEHEHUE CBOMCTB NEPIECHANKYIISIPHBIX TNTIOCKOCTEM.
[Ipaktrueckas padora 21.

BHeayauTopHbIe CAMOCTOATEILHBIC PAa00ThHI (12):

[TonroroBka pedepara «M300pakeHUE MPOCTPAHCTBEHHBIX (PUTYp HA TIOCKOCTI.
(10 gacoB)

JlokazaTenbCTBO TEOPEMBI O TPEX MEepHEeHANKYIsIpax. (2 yaca)

JIeMeHTbl KOMOMHATOPUKH. /[eCTBUSA ¢ MHOTO4/JIeHaMu. 12 ypoKoB.

OcCHOBHBIC TOHATHS KOMOWHATOPUKHU. 3aJauyd Ha MOJCYET Yuclia pa3MelleHU,
NEPECTAaHOBOK, coueTaHuid. (2)Pemenue 3amau  Ha 1epedOp BapUAHTOB.
MHorouneHsl OT OJHOM mnepeMeHHOW. JlenuMocTh MHOrowieHoB. JleneHue
MHOTOYJICHOB C OCTaTKOM. PalMoHalibHbIE KOPHM MHOTOWICHOB C LIEJIBIMU
koddurmmentamu. Cxema [opnepa. Teopema besy. Uucno xkopHeil MHOTOYJICHA.
MHorousieHsl OT ABYX nepeMeHHbIX. DopMynbl COKPAIICHHOTO YMHOXEHUS s
crapmmx  creneHeil.  burom — Hperoroma.  CBolicTBa ~ OMHOMHHAJIBHBIX
kodddummentoB. Tpeyronpuuk Ilackans.(2) Muoeounenvst om HeCKOIbKUX
NepeMeHHbIX, CUMMEMPUYECKUe MHO20YIEHbI.

IIpakTuyeckue padorsl (4):

[Toncyer uncna pa3melieHui, IepecTaHoBOK, coueTanuil. [Ipaktuueckas padbora
22,
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[Tpumenenune popmyinbl «bunom HeroToHa» nist BO3BECHHSI MHOTOWIEHA B
crenelb. [loncuer OuHOMHUHAIBHBIX KO3 PuumenToB. [IpakTuueckas padora 23

BrimotHeHne nericTBril ¢ MHOTowiIeHamu. [Ipaktudeckas pabora 24.

BHeayauTopHbIE CAMOCTOATEILHBIE PA00THI (6):

Pemenue 3amaun o teme «lIpaBuna coxxeHust © YMHOKECHHS B KOMOMHATOPUKE)
(2 gaca)

Brrancnenne octaTka OT IeJIEHUS MHOTOWICHA Ha IBYWICH C TIOMOIIBI0 TEOPEMBI
besy. (2 yaca)

Pemenue 3anaun no teme «bunom Hetotonay (2 yaca)

KoopauHaTtsl 1 BeKTOpHI. 24 ypoka.

[IpsimoyrosibHast (AekapToBa) CUCTEMa KOOPJAMUHAT B MpocTpaHcTBe. Dopmyna
pacCTOsTHUSL MEXAY ABYMs Toukamu.(2) YpaBHEHUS TUIOCKOCTH U TIPpsiMoit.(1)

Bektopel. Monyns Bekropa. PaBeHcTBO BekTOpoB. CIlO)KEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpAa Ha 4uCO0. Pa3iokeHWe BEKTOpa MO HANpaBJIEHUSM. YTOI
MEXIy IByMs Bekropamu. [Ipoeknus BekTopa Ha ocb. KoopamHarsl BeKTOpa.
CkansipHOoe Ipou3BeIcHUE BEKTOPOB.(2)

Hcnonb30BaHMEe KOOPAMHAT W BEKTOPOB MPH PELICHHH MaTEeMaTHYeCcKux(2) u
MPUKIAAHBIX 3a7a4.(1)

IIpakTnueckune padoornl (12):

Breraucienrne paccTosTHUS MEXTy TOUKaMU U KOOPJUHAT CEPeIMHBI OTpPE3Ka.
[Ipaktrueckas pabora 25.

Boruncnenne koopauHat Bekropa. [Ipakruueckas padora 26.

Pemenue 3aa4 Ha MpUMEHEHHE TTPABUJI CIIOKEHHUS BEKTOPOB. [IpakTnyeckas
pabota 27.

BrimmonHeHre AEUCTBUIM HAJ BEKTOPAMU U UX KOOpauHaraMu. [ IpakTrueckas
pabota 28

Permenne 3a1a4 Ha BEIYHUCIICHUE CKAIIPHOTO MTPOU3BEICHUS BEKTOPOB. .
[IpakTuyeckas padora 29.
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Pemenue 3anau no reme «Koopannatel u BeKTops». [Ipaktuueckas padora 30.

BHeayvauTopHbIe caAMOCTOATEILHBIE PA00THI (12):

3agaHue MHOXKECTBA TOUYEK Ha IUIOCKOCTH C IMMOMOIIBIO JEKApTOBBIX KOOPAUHAT. (2
yaca)

BreruuciieHre KoOOpAMHAT BEKTOPA B MPOCTPAHCTBE. (2 Yaca)
Breraucienrne Moayiis BekTopa. (2 yaca)

Brinonnenue neicTBUid Hal BEeKTOpaMu. (2 yaca)
Kommnanapssie BekTopsl. Pemienne 3amgaun. (2 yaca)

Pemenne 3amay no teme «KoopauHaTel U BEKTOPBD», MMOATOTOBKA K KOHTPOJBHOU
paborte. (2 yaca)

OcHOBBI TPUTOHOMETPHH. 42 ypOKa.

CuHHyC, KOCUHYC, TAHI'€HC, KOTAaHT€HC ITPOU3BOJILHOTO yriia. PaguanHas mepa yria.
CuHyC, KOCUHYC, TAaHI'€HC U KOTaHreHC yncia. OCHOBHBIE TPUTOHOMETPUUYECKHE
ToxnaectBa. @opmyinbl npuBeaeHus. CUHYC, KOCMHYC W TaHIE€HC CYMMBbI U
pasHoctn AByX ymioB. CHHYC W KOCHUHYC JABOWHOro yrina.(2)  @opmyne
nonosunHo2o yena. IlpeoOpa3oBaHHsl CyMMbl TPUTOHOMETPUYECKUX (PYHKIUN B
NPOM3BEJICHUE U MPOU3BEACHUS B CyMMY.(2) Bwipasicenue mpuconomempuueckux
Qyukyuil  uepez mawnceHc nonosunnoeo  apeymenma.(l) IlpeoOpaszoBanus
TPUTOHOMETPHUYCCKUX BhIpaKeHUi. (2)

[Ipocreimme TPUrOHOMETPUUECKUE YpPaBHEHUS. PElIeHUs TPUTOHOMETPUYECKUX
ypaBHeHnwuil.(2) Ilpocmeriwiue mpueconomempuueckue nepasercmea.(1)

IIpakTuyeckue padornl. 18 yacos.

Brruncnenne cunyca, KOCUHyca, TaHTeHCa, KoTaHreHca. [Ipaktuueckas padora 31.

Boluncienve 3Ha4eHUl TPUTOHOMETPUYECKUX (PYHKIIMHI 1O 3aJAHHOMY 3HAYEHUIO
onHoM u3 Hux. I[IpakTrueckas padora 32

Brruncnenue paguanHoi U rpaaycHoi Mepshl yria. [Ipaktudeckas padota 33.

[IpeoOpa3zoBaHre TPUTOHOMETPUUECKUX BHIPAXKEHHM C MOMOIIBIO OCHOBHBIX
TPUTOHOMETPUUECKUX TOXAeCTB. [IpakTrueckas padota 34.
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[Tpeobpa3zoBanue BbIpaxeHH ¢ moMOIIbIo hopMyl puBeaeHus. [IpakTuueckas
pabota 35.

Brrancnenne apkcuHyca, apKKOCHHYCa, apKTaHTeHCA, apKKOTAaHTeHCA.
[TpakTuyeckas padora 36.

Pemenue tpuronomerprueckux ypasHenuil. [Ipakruueckas padora 37.
[Tpeobpa3zoBanus TPUrOHOMETPUUYECKUX BbhIpaskeHul. [IpakTuueckas padora 38.

Pemenue 3amay mo teme «OcHOBBI TpuroHomeTpum». [Ipaktuyeckas padora 39.

BHeayauTopHbIe caMOCTOATEILHBIE PA00THI (2(0) YacoB):

Onpenenenue AeKapTOBBIX KOOPAUHAT TOYEK YUCIOBOM OKPY>KHOCTH. (2 yaca)

Jlokasath TOXKACCTBO C MPUMEHEHUEM OCHOBHBIX TPUTOHOMETPHUUYECKUX TOXKIECTB.
(2 gaca)

CocraBnenue Tadbmuubl «PopMyIibl IPUBEIEHUS» C ONIOPOX Ha 3a/ITaHHBII
anroputM. (2 yaca)

Jlokazarh TOXAECTBO ¢ MpUMeHEeHUEM (HopMys NpuBeAeHUs. (2 yaca)

[TpeoOpa3zoBanue BblpaxeHHsl ¢ IpUMEHEHHuEM (GopMyJl CUHYCa, KOCUHYCa CyMMBI
Y Pa3HOCTH JIBYX YIJIOB. (2 yaca)

[IpeoOpazoBanue BoIpaKeHHS C MPUMEHEHHEM (POPMYJT TAHTEHCA CYMMBI U
Pa3HOCTH JIBYX YTJIOB. (2 daca)

[IpeoOpa3zoBaHue BhIpaXKEHHH ¢ TOMOIIIBIO (OPMYIT IBOMHOTO yria. (2 yaca)
[IpeoOpazoBanue BhIpaXKEHHH ¢ TOMOIIIBIO (hOPMYJT IOJOBUHHOTO yria. (2 yaca)

[IpeoOpa3zoBaHue CyMMbl TPUTOHOMETPUYECKUX (PYHKIUI B IpOU3BeCHUE. (2
yaca)

Pemenue npoctedmx TPUrOHOMETPUUECKUX HEPABEHCTB. (2 yaca)

@dyHkuuu, HUX cBoMcTBa M rpapuxku. CreneHHble, NOKa3aTeJbHbIE,
JorapupMuiecKue 1 TPUroHoMeTpudeckue GpyHkuum. 24 ypoka.
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Oyukruu. O0macTh ONpeAeNieHnss ¥ MHOXKECTBO 3HadeHwil. ['paduk QyHKIUU.
[Toctpoenue rpadukoB GyHKIUH, 3aJaHHBIX Pa3IMYHBIMU criocobamu. CBolcTBa
GYHKIUI:  MOHOTOHHOCTh, YETHOCTh M  HEUYETHOCTh, IEPUOJUIHOCTS,
OTrpaHUYEHHOCTh. [IpOMEXyTKHM BO3pacTaHUs H yObIBaHHS, HauOOJbIIEe WU
HauMCHbBIIICe 3HAYCHHS, TOYKH OSKCTpeMyMma (JIOKaJbHOTO MaKCHMyMmMa |
MuHUMYMAa).(2)  Bwvinykiocms  ¢ynxyuu.(l) T'padudeckas uWHTEpIpeTanys.
[Tpumeps! QyHKIIMOHATBHBIX 3aBUCHMOCTEH B pEaIbHBIX MTPOIIECCaxX M SBJICHUSIX.

Crnoxunas ¢yHkuus (kommo3unmst ¢yHkiuil). B3aumHo oOpaTHble (QyHKUIUU.
Obnacte ompenencHuss W 00nacTh 3HaYeHW oOpaTHOW GyHKIUU. ['padux
obpartHo#t pyHkmu. Haxoxaenne GyHKIUH, 00paTHOW JaHHOM. (2)

Crenennast (yHKIIMS C HATypaJbHBIM IIOKa3aTejaeM, €€ CBoWCTBa U rpaduk.(2)
Bepmukanvuvle u 2opuszonmanvhvle acumnmomsl epaguros. I paguku OpobHo-
sunetnvix @ynxyui. (1)

Tpuronomerpuyeckne (QYHKIMH, KX CBOWCTBA MU TpaduKd, MNEPUOAUYHOCTD,
OCHOBHOM miepuo/.(2) Obpamusie mpueconomempuieckue QYHKYuU, ux ceoUCmed u

epagpuxu.(1)
[Toka3zaTenbHast GyHKUUA (PKCIIOHEHTA), €€ CBOKMCTBA U rpa(UK.
Jlorapudmuueckast pyHKIUs, €€ CBOMCTBA U TpaduK.

[IpeobpazoBanus rpadukoB: MapauiebHBIM MEPEHOC, CUMMETPUSI OTHOCUTEILHO
OCe KOOpAWHAT W CHUMMETPUS OTHOCUTEIBHO Hadaja KOOPAWHAT, CHMMETPHUS
OTHOCHUTEIILHO MPSAMOH Y = X,(2) pacmsidicenue u cocamue 8001b ocell KOOPOUHAm.

1)

IIpakTnuyeckue padoornl (10 yacos)

Haxoxnenue o6mactu onpeaeneHus 1 MHOYKECTBA 3HAYCHUH (PYHKITUH.
[Tpaktuueckas padora 40.

Omnpenenenre MPOMEKYTKOB MOHOTOHHOCTH M TOYEK dKCTpeMyMa (QyHKITUH.
[Ipaktrueckas padora 41.

UccnenoBanne Gpynkiuu no cxeme. [Ipaktudeckas padora 42.

[TocTpoenue rpaduka cinoxuoi GpyHKIMU, oOpaTHOU PyHKIMU. [IpakTHUeckas
pabota 43.

[IpeoOpazoBanus rpadukoB pyukimii. [IpakTudeckas padora 44.
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BHeayauTopHbIe CAMOCTOATEIbHbIE DﬂﬁOTbl (13 4acoB)

Omnpenenenne yeTHOCTH (yHKINH. (2 Jaca)

Omnpenenenne MPOMEKYTKOB MOHOTOHHOCTH TpUTOHOMETpuueckoi ¢yHkmmm. (1
qac)

[TocTpoenue rpaduka u uccienoBaHue 3alaHHON GyHKIMH (2 yaca)

[TocTtpoenue rpaduka (GyHKIHMH IO 3aJJaHHBIM CBOMCTBaM (PyHKIIMH. (2 Haca)
Pactsokenue u cxxkatue rpaduka TPUrOHOMETpUUECKON (yHKIUH. (2 yaca)
CocraBnenue onopHoro koHcnekra «Bussl npeoOpa3oBanus rpadukoBy (2 yaca)
[TapannensHbIi nepeHoc rpaduka GyHkiuu. (2 yaca)

MHuororpanauku. 30 ypokos.

Bepiunsl, pedpa, rpanu MHOTOrpaHHuKa.(2) Pazeepmka. Muocoepanivie yeibl.
Buinykavie mnozoepannuku. Teopema Diinepa.(1)

[Ipusma, ee ocHOBaHUs, OOKOBBIE pedpa, BRICOTA, OOKOBasi MOBEPXHOCTH. [Ipsimas
1 HakyoHHas npusma. [IpaBunbHas npusma. [lapamnenenunesn. Kyo.

[Tupamuna, ee ocHOBaHUE, OOKOBBIE peOpa, BbICOTA, OOKOBAsI IOBEPXHOCTb.
TpeyronbHas nupamuza. [paBuibHas nupamuaa. Y cedeHHas mupamuaa. (2)

CummeTpuu B KyoOe, B mapaienenunese,(2) ¢ npusme u nupamuoe.(1)
Tonsmue o cummempuu 6 npocmpancmee (yeHmpanvhas, ocesas, sepkanvrasi).(1)
Cedenust MHOTOrpaHHUKOB. [locTpoeHne ceueHu.

IIpencraBicHue 0 MPaBUILHBIX MHOTOTPaHHUKAX (TETpasap, Ky0, OKTasap,
noJieKa’ap 1 ukocasp). (2)

IIpakTnueckue paoorsl (10 yacoB)

Breruucnenne snementoB npusMmel. [Ipaktrueckas padoTa 45.
[TocTpoenue ceuenuit mpusmsl. [IpakTuueckas padota 46.
Breruucnenne snementoB nupamuabl. [Ipaktudeckas pabora 47.
[TocTpoenue ceuenuit nupamubl. [Ipaktuueckas padora 48.

Pemenue 3anay no reme «MHororpanHukm». [Ipaktuyeckas padora 49.
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BHeayvauTopHbIe caAMOCTOATEILHBIE PA00THI (15 YacoB)

Beruncnenue rpagycHoOil MepbI ABYTpaHHOro yria (2 yaca)

N3006pa3uth n-yroiabHyI0 MpU3My MPSMYIO U N-yTOJbHYI0 HAKIOHHYIO MPU3MY (10
BapuanTam) (1 yac)

Boluncienue mioiiaaM rpaid MHOTOTpaHHUKA. (2 yaca)

PemuTh 3a1auy Ha BHIYMCIICHHE 2JIEMEHTA YCEUEHHON TUpaMubl. (2 yaca)
[TocTpoenue oceBoe ceyeHue n-yrojabHOM NpsMOM pU3MBI. (2 Jaca)
OmnpeneneHue b B3aMMHOTO PaCIOIOKEHUS 3aIaHHBIX TOYEK, IPSIMBIX U
MJIOCKOCTEN MPU3MBI (2 yaca)

[TocTpoeHue 0CceBOro ceueHus N-yroJibHOM nmupamMusl. (2 yaca)
Omnpenenenre B3aWMHOTO PACHOJIOKEHUS 3aJaHHBIX TOUEK, MPSIMBIX
MJIOCKOCTEH MupaMu/sl (2 daca)

Tena u noBepxHocTu BpaieHus. 10 ypoxos.

[umuaap w  koHyc. YceueHHbII koHyc. OcHOBaHue, BbICOTa, OOKOBas
IOBEPXHOCTh, OOpasyromas, pas3Beprka. OceBble CEYEHUS U CEYEHUs
I1apajulesIbHbIE OCHOBAHUIO.

[ap u cdepa, ux ceyeHus. DIUIUIC, TUNepOoIIa, mapadoja Kak CeYeHUs KOHyca.
Kacarenpnas minockocts k chepe. Cdhepa, BnucaHHas B MHOTOTpaHHUK, cdepa,
OIKCaHHasi OKOJIO MHOTOTpPaHHUKA.

]_II/IJII/IHI[pI/I‘ICCKI/Ie N KOHUYCCKHUEC ITOBEPXHOCTH.

IIpakTnyeckue padorTol (4 yaca)

Brruncienne sneMeHTOB IWIHHIpa U KoHyca. [IpakTuueckas padota 50.

Pemenue 3amau Ha IPUMEHEHUE CBOMCTB CEUYEHUS 1Iapa MIIOCKOCTHIO.
[Tpaktuueckas pabora 51

BHeayauTopHbIe cCAMOCTOATEILHBIE PA00THI ( 5 YacoB)

CocraBieHue KOHCINEKTa « BnucaHHbIe M OMMCaHHbIE MHOTOTpaHHUKW (1 yac)
Briuncnenne 351eMeHTOB IWIMHAPA U KOHYca (2 yaca).
Briuncnenue 35eMeHToB Iapa. (2 4Jaca)
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HN3mepenus B reomerpun. 14 ypokos.
[Tousitre 06 00beMe Tena. OTHOIICHHE 00BEMOB MTOOOHBIX Tell. (1)

dopMyiibl 00beMa KyOa, IPSIMOYTOJIBHOTO Mapajuieenunena, Ipu3Mbl, UIHHIPA.
®opmynsl 06beMa mupamMuabl U KOoHyca. DOpMymbl IUIOMAAN MOBEPXHOCTEH
MUIMHAPA U KoHyca. @opmyssl 00beMa mapa u miomaan chepsl.(2)

IIpakTuyeckue padoorsl ( 8 yacoB)

Brraucnenue HJIOIH&I[GIZ IIOBCPXHOCTHU IIPU3MBI, ITUPpAaMUBI. HpaKTI/I‘-IeCKaSI pa60Ta
52,

Brrancnenue miomaau NoBepXHOCTH MWIMHAPA, KOHYca, mapa. [Ipakrudeckas
pabota 53.

Brruncnenue oobema npusmel, nupamusl. [Ipaktuyeckas padora 54.

Brruucnenue oo0bemMoB Ten BpanieHus. [Ipaktudeckas pabora 55.

BHeayauTopHbIe cCAMOCTOATEILHBIE PA00THI (8 YacoB)

Brrancnenne 60KOBOM MOBEPXHOCTH YCEUSHHOM TUpaMHUIbI. (2 yaca)
Brruncnenne 00KOBOM MOBEPXHOCTH YCEUSHHOTO KOHYca. (2 "aca)
Brruncnenne o0beMOB yceueHHON MUpaMuIbl M KOHYyca. (2 Jaca)
Briuncnenue o6beMa mapoBOoro cerMeHTa u cexropa. (2 yaca)

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A. 32 yaca

ITocinenoBaTeIbLHOCTH. CnocoObl 3aJaHus " CBOMCTBa YHCJIOBBLIX
nocienoatenbHocTel.(2)  I[loHstTme o  mpedene  MOCIEIOBATEIbHOCTH.
CymiecTBoBaHME TIpejesia MOHOTOHHOM OTpaHMYEHHOM TMOCIe0BATEILHOCTH.
(1)CymmupoBaHue MOCJIEA0BATEIBHOCTEM. beckoneuHno yOBbIBaroIas
reoMeTpUYecKas Mporpeccus u ee cymma.(2)

[Tonsitue o HenpepbIBHOCTU PyHKIMH.(1)

[IpousBoanas. IlonsTue o mnpou3BOAHON GYHKUMH, €€ TEeOMETPUUECKUH U
bu3nyeckuil cMpici. YpaBHEHUE KacaTeabHOU K rpaduky pyHkiuu. [IponsBoaHble
CyMMBI, DPa3HOCTH, IIPOM3BEIAECHHUs, YacTHOro. IIpou3BomHBIE OCHOBHBIX
arieMeHTapHbIX (pyHKuui. [IpuMeHnenne nMpon3BOAHON K MCCIENOBAHUIO (HYHKIUI
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U noctpoenuto rpapukoB. (2) [IpousBoanbie 0OpaTHON QYHKIMH M KOMIO3UIIUU

byukiuun.(1)

[IprMepb! UCIIOAB30BaHUS MPOU3BOAHON JJIsI HAXOKICHHS HAWJIYUILIErO PEIICHUs

B IIPUKIIAAHBIX 3a1a4aX. BTOpa}I IMpOU3BOaAHAA, €C FCOMCTpHIIeCKI/IfI )41 (1)I/IBI/I"I€CKI/H>'I

cMmbici. [IpruMeHeHne MPOU3BOJHON K HMCCIENOBAHUIO (PYHKIIMH M MOCTPOCHUIO

rpadukoB. HaxoxaeHwe CKOpOCTH [UIsl Mpollecca, 3aJaHHOro GopMmysIol u

rpagukom.(2)

[lepBooOpa3zHass u wuHTerpan. I[IpumeHeHue oOmNpeneNeHHOro WHTerpajia s

HAXOXJEHUS IUIOIIAAW KpUBOJIMHEHMHOW Tpamenuu. Dopmyna HerotoHa—

Jleitonuna. IlpuMepsl mpuMeHeHHsI UHTETpaia B (PU3KKe U reoMeTpUH.(2)

IIpakTudyeckue padooThbl (16 4acoB)

Briuncnenue npenenos nociegoBarenbHocTe. [Ipaktuyeckas padora 1.

Boruucnenue npenena gyukiuu. [Ipaktudeckas padora 2.

Boruucnenue npousBoaubix. [Ipaktuyeckas padora 3.

CocraBnenue ypaBHeHHs KacaTeabHOU K rpaduky Gyukmuu. [IpakTrudeckas

pabora 4.

HccnenoBanre pyHKIUI HA MOHOTOHHOCTD U SKCTPEMYMBI C TIOMOIIIBIO

npousBoaHOM. [IpakTuyeckas pabora 5.

OTpIcKkaHue HanOOJIBIIETO M HAMMEHBIIIETO 3HAUYCHHUS (bYHKLII/II/I C ITIOMOIIIBIO

npousBoaHOM. [IpakTuyeckas pabora 6.
Boruncnenne nepsooOpasubix. [IpakTuueckas padora 7.

Boruncnenue onpeneneHHbIX nHTErpanoB. [Ipaktuueckas padora 8.

BHeavauTopHbIe cCAMOCTOATEILHLIE PA00THI (16 YacoB)

Briuncnenue n-ro wieHa 4MCIIOBOM MOCE0BAaTEeIbHOCTH. (2 Haca)
CocraButh  omopHbIi  KOHcmekT  «lIpaBuiia  BbIUMCIEHHN
nocJea0BaTeIbHOCTEN) (2 yaca)

Brraucienue npeaenoB mociaeaoBaTeIbHOCTe!. (2 yaca)
Breruucnenne npenena ¢yHkuwmii (2 gaca).

Boruncnuth npou3BoHbIe 3a1aHHBIX (YHKIUN B TOUKe.(2 yaca)
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CocraBnenue Tabmuibl «CBSI3b MEXAY MOHATHUSIMH MATEeMATHKA U MEXaHUKH» (
2yaca)

BhIunciieHue CKOpoCTH MaTepUaIbHOM TOYKHU C IIOMOIIIBIO MMPOU3BOAHOM. (2 yaca)
CocraBnenue koHcnekta «uTerpansHas gpopmyna oobemay. (2 yaca)

DJIeMeHThl TEOPUHM BEPOSATHOCTEH. JJIeMeHThI MATEMATHYECKOH CTATHCTHKM.
12 gacos.

CoObITHe, BEPOSTHOCTH COOBITHS, CIOXKEHHE M YMHOXEHHE BEPOSTHOCTEH.
(2).Ilonarrie 0 HE3aBUCUMOCTH COOBITUH. JlUCKpeTHas ciyyaliHas BEJIUYMHA,
3aKOH €€ pacnpenesieHus. UYHCIIOBbIE XapaKTEPUCTUKU IAUCKPETHOW CIIy4alHOMU
BennuuHbl. [loHsTre 0 3akoHe OosbIMX yncen. (1)

[IpencraBnenne paHHbIX (TaOMWUBI, Auarpammbl, rpadukH),(2) reHepanbHas
COBOKYITHOCTb, BEIOOpKa, cpeiHee apudmernueckoe, meauana. [lonstue o 3agauyax
MaTeMaTU4ecKor cTaTUCTUKU. (1)

Pelienne nmpakTUuecKux 3aja4 ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METO10B.(1)

IIpakTnyeckue padorTnl (4 yaca)

Brruucnenne BepositHocTH coObiTusl. [IpakTrueckas padoTta 9.

Pemmenue 3amay ¢ mnpuMEeHEHUEM BEPOSTHOCTHBIX MeTO/10B. [IpakTrnueckas pabora
10.

BHeayauTopHbIe CAMOCTOATEILHBIE PA00THI (6 YaCcOB)

CrnoxxeHre U YMHOXKEHHE BEPOSATHOCTEN COOBITHS. (2 yaca)

Brrumncienre ycioBHOM BEpOSITHOCTH HE3aBUCUMBIX COOBITHIA. (2 yaca)
[IpencraBnenne paHHBIC WCOBITAHUNA (HAOMIONEHUN) B BHUIE JHUArpaMMbl
(rpaduka). (2 gaca)

YpaBHeHus 1 HepaBeHCTBA. 32 Yaca.

Pemienne  palMoOHANBHBIX,  [MOKA3aTENbHBIX,  JOTAPUPMHUECKUX U
TPUTOHOMETPHUYECKUX ypaBHeHHI(2) 1 HepaBeHCTB(1). Pemenne uppanroHaibHbIX
YPaBHEHU U HEPABEHCTB.

OCHOBHBIC ~ TIpUEMBI  PCIICHHS CUCTEM  ypPaBHCHWIA:  MOJICTAHOBKA,
anreOpandeckoe CIIOKEHUE, BBEICHHE HOBBIX IEPEMEHHBIX. PaBHOCWIBHOCTH
ypaBHEHHIA, HEpaBEHCTB, CHUCTEM. PellleHWe CHUCTeM YpaBHEHUH ¢ JByMs
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HEU3BECTHBIMU (MpoCTeiMe TuImbl). PelieHue cucteM HEpPaBEeHCTB C OJIHOU
nepeMeHHoi. (2)

JlokazarenbcTBa HepaBeHCTB. HepaBeHCTBO O cpeqHeM apu(MEeTHUYEeCKOM U
CpEIHEM T€OMETPHUECKOM JBYX Yucell. (2)

Hcnonb3oBanre CBOMCTB M TpauKOB (DYHKIUN MPU PEIICHUH YpaBHEHUM U
HepaBeHCTB. MeToJ HMHTepBasioB. M300pakeHne Ha KOOPAMHATHOM IJIOCKOCTH
MHOKECTBA PEIICHUN YpAaBHEHHII M HEPABEHCTB C JBYMS MEPEMEHHBIMU U HX
cucrem. (2)

[IpuMeHeHnEe MaTeMaTUYECKUX METOJOB JUIsl PEIICHUS COJEepP’KATEeIbHBIX
3a/1ad U3 pa3lIMYHbIX 00JacTed HayKuW W MpakTUKu. MHTepmperaius pe3ynbTarta,
yUeT peaJbHbIX OrpaHUICHHA. (2)

IIpakTudyeckue padoorhbl (16 4acoB)

Pemenue panrionaneHbiX ypaBHeHuil. [Ipaktuueckas padora 11.
Pemenne nppanmonansHbix ypaBHeHH. [Ipaktudeckas padora 12.

Pemenue nokasarenbHbIX U Jorapudmudeckux ypaBuenuil. [Ipakruueckas padota
13.

Pemenne Tpuronomerpuyeckux ypasHenui. [Ipaktuueckas padora 14.
Pemenue panrionansHbIX HepaBeHCTB. [IpakTtuueckas padora 15.
Permenne nppainmoHansHeIX HepaBeHCTB. [IpakTrueckas pabota 16

Pemenne mokazaTtenbHBIX U JorapuhMUYecKuX HepaBeHCTB. [IpakTuueckast
pabota 17.

Pemenne Tpuronomerpudeckux HepaBeHCTB. [IpakTuyeckas padora 18.

BHeayauTopHbIe caMOCTOATEILHBIE PA00THI (16 YacoB)

Perienrie cucTeMbl ypaBHEHUH METOOM IOJICTAHOBKH U METOJOM CIIOKEHHS. (2
gaca)

Pemenue cucteMbl ypaBHEHUN Tpa@UIecKuM METOI0M. (2 gaca)

Haxoxnenue o0macTu 10MyCTUMBIX 3HAYEHUN HEepaBEHCTBA. (2 yaca)

Pelienrie HepaBEHCTB METOAOM UHTEPBAJIOB. (2 yaca)

Pemienne npoOGHO-paliMoOHaTILHOTO HEPABEHCTBA. (2 yaca)

Pemiennie uppanrioHaIbHOTO HEPaBEHCTRA. (2 yaca)

Perienrie TpUroHOMETpUYECKOTO HEPABEHCTRA. (2 yaca)

Perienne cucteMbl HEpaBeHCTB. (2 yaca)
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IlepeyeHb npakTHYeCKUX padoT
1 cemecTp

BrimonHeHne NeHCTBUN € TIENBIMU H pallMOHATBHBIMU unciamu. [IpakTiudeckast
pabota 1.

Boruncnenue norpemHocTy okpyrienusd. [Ipaktuueckas padora 2.

BrinonHenue neicTBuil ¢ KoMIieKCHbIMU yuciamiu. [Ipaktudeckas padota 3.
Pemienue 3amau no teme «Pa3Butue noustus o unciey». [lpakruueckas padota 4.
[IpeoOpa3zoBaHue BbIpaXeHH, cofepkamux paaukansl. [Ipaktuueckas padora 5.
[TpeoOpa3zoBanue creneHHbIX BelpaxkeHui. [IpakTuueckas padota 6.
Boruucnenue norapugmos. [Ipaktuueckas pabora 7.

[Tpeobpa3oBanue norapupmMuyeckux BolpakeHui. [Ipakruyeckas padora 8.

HccnenoBanre CBOMCTB MOKa3aTelbHOM (DYHKIIMH, €€ CBOWCTB M IOCTPOECHHE
rpaduka. [Ipaktuyeckas padbora 9.

Pemenue nokasarenbHbIX ypaBHeHUH. [IpakTuyeckas padora 10.
Pemienne nokaszaTtenbHbIX HepaBeHCTB. [IpakTuyeckas padora 11.

HccnenoBanue cBOWCTB JorapudmMudeckord GyHKIHUHA, €€ CBOMCTB U MOCTPOCHUE
rpaduxa. [Ipaktuyeckas padoral2.

Pemenue norapudgmudeckux ypaBuenuid. [Ipaktuueckas padora 13.
Pemenue norapudgmudeckux HepaBeHCTB. [IpakTudeckas pabora 14.

Pemienne 3amau no teme «Kopuu, crenenu, morapudmeny. [Ipaktuueckas padbora
15.

Pemenue 3ama4 Ha B3aMMHOE PACIIOJIOKEHUE TIPAMOU U TIIOCKOCTH.
[Ipaktrueckas padora 16.

Pemenue 3aa4 Ha MpUMEHEHHE CBOWCTB MapajlICIbHBIX IJIOCKOCTEH.
[Ipaktuueckas pabora 17

Perenne 3a1a4 Ha MPUMEHEHNE CBOMCTB MEPIECHAUKYIISIPHBIX MIPSMON 1
miockoctu. [IpakTuueckas pabdora 18.
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Haxoxnenue nepneHauKyssipa, HAaKJIOHHOW, MPOEKIMU HAKJIIOHHOM. [IpakTrnueckas
pabota 19.

Haxoxnenue yria Mexay miockocTsmu. [Ipaktudeckas padora 20.

Pemenune 3a1a4 Ha NpUMEHEHUE CBOMCTB NEPIECHANKYIISPHBIX TNTIOCKOCTEN.
[Ipaktrnueckas padora 21.

[Toncuer uncna pa3melieHui, IepecTaHoBOK, coueTanuil. [Ipaktudeckas pabora
22,

[Tpumenenue popmynsl «buaoM HproToOHa» 1U1s1 BO3BEAEHUSI MHOTOUJIEHA B
crenensb. [loncuer OnHOMUHANBHBIX KO3 PuumenToB. [Ipaktuyeckas padora 23

Brinonnenue neictBuii ¢ MHOrowieHamu. [Ipakruueckas padota 24.

Brruncnenue paccTossHUSA MEX1y TOUKaMU U KOOPJAWHAT CEPEIUHbBI OTPE3KA.
[Ipaktrueckas padora 25.

Boruucnenue koopauHat Bekropa. [Ipaktuueckas pabora 26.

Pemenue 3a1au Ha MpUMEHEHHE MPABUII CII0KEHUS BEKTOPOB. [IpakTuueckas
pabora 27.

BrimonHeHre AeMCTBUM HAJl BEKTOPAMU M UX KoopauHatamMu. [Ipaktuyeckast
pabora 28

Pemmenue 3ama4y Ha BBIYUCIICHUE CKAISIPHOTO MPOU3BEICHUS BEKTOPOB.
[Ipaktrueckas pabora 29.

Pemienue 3anau no teme «Koopaunatel u BeKTOphI». [IpakTuyeckas padora 30.
Boluncnenue cuHyca, KOCUHyca, TaHreHca, koTaHnrenca. [Ipakruueckas padora 31.

Boluncrienvie 3Ha4eHU TPUTOHOMETPUYECKUX (PYHKIIMHI 1O 3aJAHHOMY 3HAYEHHUIO
onHoM u3 Hux. [IpakTrueckas padora 32

Brruncnenue pagyuanHoi u rpaaycHoi Mepsbl yria. [Ipaktudeckas padora 33.

2 cemecTp

[IpeobpazoBaHKe TPUTOHOMETPUUECKUX BBIPAKEHUM C TOMOIIBIO OCHOBHBIX
TPUTOHOMETPHUUECKUX TOXecTB. [IpakTuueckas padora 34.
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[TpeoOpa3zoBanue BbIpax)eHH ¢ TOMOIIbIO (popMya npuBeneHus. [Ipaktuueckas
pabota 35.

Briuncnenne apkcuHyca, apKKOCMHYyCa, apKTaHI€HCa, apKKOTAHT€HCA.
[TpakTuyeckas padora 36.

Pemenue tpuronomerprueckux ypasHenuil. [Ipakruueckas padora 37.
[Tpeobpa3oBanus TPUrOHOMETPUUECKUX BhIpakeHuH. [IpakTuueckas padota 38.
Pemienue 3anau no teme «OCHOBBI TpuronoMetpumy. [Ipaktuueckast padora 39.

Haxoxnenue o0acTu onpeeneHus 1 MHOXKECTBA 3HAUeHUM (PYHKITUH.
[Ipaktuueckas padora 40.

OmnpeneneHne MPOMEKYTKOB MOHOTOHHOCTH M TOYEK AKCTpeMyMa (QyHKIIUU.
[Ipaktuueckas pabora 41.

Uccnenosanue Gpynkiuu o cxeme. [Ipakrtuyeckas padbora 42.

[TocTpoenue rpaduka cinoxuoit pyHkimu, oopaTtHou PyHkimu. [IpakTudeckas
pabora 43.

[IpeoOpazoBanus rpadukoB pyukiuii. [Ipaktudeckas padora 44.
Brruucnenue snemenToB npu3Mel. [IpakTudeckas padota 45.
[TocTpoenue ceuenuii npusmel. [IpakTuueckas padora 46.

Brruncnenue snemeHToB upamubl. [Ipaktuueckas padbora 47.
[TocTpoenue ceuenuit nupamubl. [Ipaktudeckas padota 48.

Pemenue 3amau no teme «MHororpannukm». [Ipaktuyeckas pabora 49.
Brrumncienne sneMeHTOB IWIHHIPa U KoHyca. [Ipaktuueckas padota 50.

Pemenue 3a1a4 Ha MPUMEHEHHE CBOMCTB CEUCHHUS MIapa MIOCKOCTHIO.
[Tpaktrueckas padora 51

Brruncnenue mionazei moBepXHOCTH MpU3MBbI, TupaMuibl. [IpakTuueckas paboTa
52.

Brraucienue mioniaaM MoBEPXHOCTH IIMIIMH]IPa, KOHYca, mapa. [Ipaktnueckas
pabota 53.

Boruncnenue oobema npusmsl, nupamusl. [Ipakruueckas padora 54.
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Brerancnenne o0pemoB ten BpamieHus. [Ipaktudeckas pabora 55.
3 cemecTp
Briuncnenue npenenoB nociegoBaTeabHocTe. [Ipaktuueckas padota 1.
Boruncnenue npenena gynkiuu. [Ipaktudeckas padota 2.
Boruncnenue npou3Boaubix. [Ipaktuyeckas padora 3.

CocraBnenue ypaBHeHHsI KacaTeabHOU K Tpaduky pynkiuu. [IpakTrudeckas
pabota 4.

HccnenoBanre pyHKIMIA HA MOHOTOHHOCTb U SKCTPEMYMBI € TIOMOILIBIO
npous3BoaHOu. [TpakTuyeckas padora 5.

OTpIcKkaHuE HaUOOJBIIETO U HAMMEHBIIETO 3HAUYEHUS (DYHKIIMH C IOMOIIBIO
npous3BoaHOu. [TpakTuyeckas padora 6.

Boruncnenne nepsooOpasusix. [IpakTuueckas padora 7.

Brraucnenue OIIPCACICHHBIX MHTCTPAJIOB. HpaKTI/I‘IeCKaSI pa60Ta 8.

Brruucnenne BepositTHocTH coObiTus. [IpakTrueckas padota 9.

Pemenue 3ama4 ¢ mnpuMEeHEHHEM BEPOSTHOCTHBIX MeTo10B. [IpakTnueckas pabora
10.

Pemenue panrionansubix ypaBHeHuit. [Ipaktuyeckas pabora 11.
Pemenue uppanronanbHbix ypaBHeHui. [Ipaktuueckas padora 12.

Pemenue nokasarenbHbIX U Jorapupmuyeckux ypaBHenuil. [Ipakruueckas padbota
13.

Pemenue tpuronomerpuyeckux ypasuenuil. [Ipaktuueckas padota 14.
Pemenue pairionansHbiX HepaBeHCTB. [IpakTuueckas pabdora 15.
Pemenue uppannonanpHbIX HepaBeHCTB. [IpakTuyeckas padorta 16

Pemenue mokazatenbHbIX U JorapudMudeckux HepaBeHCTB. [IpakTuueckast
pabora 17.

Pemenne TpuronoMerpuueckux HepaBeHCTB. [IpakTuueckas padota 18.
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IlepeyeHb BHEAyIMTOPHBIX CAMOCTOSITEJILHBIX Pa0d0T

Brruncnenue ¢ 1elcTBUTEILHBIMU YHCIaMu. (2 Jaca)

CocrapneHue onopHoro koHcnekTa «OKpyrieHue yrucen». (2 gaca)
N300pakeHne Ha MITOCKOCTH MHOYKECTBA KOMIUIEKCHBIX Yrcel (2 Jaca)
3anuch ynceln B CTaHIApTHOM BHUJE. (2 yaca)

[IpeoOpa3zoBaHue BRIpaXKCHHM, COACPIKAITIX PATUKAIIBI C TPUMEHEHUEM

ok whE

(bopMyIT COKpaIEeHHOTO YMHOKEHHUS. (2 Jaca)

6. IIpeoOpazoBaHue CTETIEHHBIX BRIPAXKEHUN MpUMEHEHHEM (HOpMYIT
COKpaIIIEHHOT'0 YMHOXeHHs. (2 Jaca)

7. IlpeoOpa3oBaHuE BbIpaKE€HUE C MOMOLIBI0 OCHOBHOTO JIOTapU(PMUUECKOTO
TOXJIecTBa. (2 yaca)

8. Brruncnenue nmorapudmMoB ¢ IpUMEHEHHEM CBOMCTB Jorapudmos. (2 gaca)

9. Pemenne nokazaTeabHBIX YPAaBHEHHI METOIOM 3aMEHBI IEPEMEHHOM. (2
yaca)

10.Pemenue nokazarenbHbIX HEPABEHCTB METOJIOM 3aMEHBI IIEPEMEHHOM. (2
qaca)

11.TTocTpoenue rpadukoB MoKazaTeabHOM U Torapudmudeckoit pyukimu. (1
qac)

12.Tlepexoa Kk HOBOMY OCHOBaHHIO jorapudma. (2 gaca)

13.Pemenne norapupMuIecKux ypaBHEHUH. (2 daca)

14.Pemenue norapu)MuiyecKkux HepaBeHCTB. (2 yaca)

15.TToarotoBka pedepara «M300pakeHre MpOCTPaHCTBEHHBIX GUTYpP HA
mIockocTy. (10 gacon)

16.loka3aTeabCTBO TEOPEMBI O TPEX MEPHEHANKYIApax. (2 yaca)

17.Pemenue 3agaun no teme «lIpaBuia cioxxeHust 1 YMHOKECHHS B
KOMOUMHaTopuke» (2 yaca)

18.Brrunciienre octaTka OT JCJICHUS] MHOTOYJICHA Ha JIBYYIEH C TTIOMOIIIbIO
TeopeMbl besy (2 yaca)

19.Pemenue 3anauu no teme «bunom HeroToHay (2 yaca)

20.3amane MHOXKECTBA TOYEK HA IIJIOCKOCTH C TOMOIIBIO JEKAPTOBBIX
KOOpAUHAT. (2 yaca)

21.Brruncnenue KOopaAuHAT BEKTOpa B MPOCTPAHCTRBE. (2 yaca)

22.Bpruncnenue Moayiis BeKTopa. (2 yaca)

23.BrimonHeHue aeicTBUi HajJl BeKTopaMH. (2 yaca)

24 KommianapHble BeKTOpbl. Perenue 3aqaun. (2 yaca)

25.Pemienne 3amau no Teme «KoopauHaTel M BEKTOPBD», MOATOTOBKA K
KOHTPOJIbHOM paborte. (2 yaca)
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26.0mnpeneneHne JeKapTOBbIX KOOPANMHAT TOUEK YUCIOBOM OKPY>KHOCTH. (2
Jaca)

27.JloxazaTh TOXKACCTBO C IPUMEHEHUEM OCHOBHBIX TPUTOHOMETPUUYECKUX
TOXAECTB. (2 Jaca)

28.Cocrasnenue Tabauipl «OopMyssl IpUBEIEHUS» ¢ OTIOPON Ha 3aJaHHBIN
anroputM. (2 yaca)

29.JlokazaTh TOXKAECTBO C IpUMEHEHHEM (HopMyI puBeAeHus. (2 yaca)

30.1IpeobpazoBanme BRIpaXEHUsI C MPUMEHEHHEM (OPMYI CHHYCa, KOCUHYyCa
CYMMBI U Pa3HOCTH JIBYX YIJIOB. (2 yaca)

31.1IpeobpazoBanue BeIpaxeHuUs: ¢ IpUMeHEHUEM (HOPMYJI TAHT€HCA CYMMBI U
Pa3HOCTH JBYX YTJIOB. (2 yaca)

32.1IpeobpazoBanne BRIpAXEHUH C TTOMOIIBIO (hOpMYJT ABOMHOTO yIuIa. (2 yaca)

33.IIpeobpa3oBanre BhIpaXKEHHUI ¢ TOMOIIHIO (OPMYIT TOJIOBUHHOTO yria. (2
yaca)

34.I1peobpa3oBaHre CyMMBI TPUTOHOMETPUYIECKUX (DYHKIIMN B IPOU3BEICHHE.
(2 gaca)

35.Penienne npocTeHIMX TPUTOHOMETPUIECKUX HEPABEHCTB. (2 yaca)

36.0Omnpenenenre 4eTHOCTH PyHKIMU. (2 yaca)

37.0mpeneneHne  MPOMEXKYTKOB ~ MOHOTOHHOCTH  TPUTOHOMETPUYECKOM
¢bynkuuu. (1 gac)

38.Iloctpoenue rpaduka U uccieoBaHue 3a1aHHON QyHKIMH (2 yaca)

39.[ToctpoeHne rpaduka GYyHKIUHA MO 3aJaHHBIM CBOWCTBaM (YHKIUHU. (2
qaca)

40.PacTsxeHue U cxxatue rpaguka TpuroHoMeTpudeckon GyHkiuu. (2 gaca)

41.CocTaBieHue OIMOPHOro KoHcIekTa «Buasl mpeoOpazoBanus rpaguxony (2
qaca)

42 TlapannenbHblil mepeHoc rpaduka pyHkmmu. (2 gaca)

43.Brruncrienue rpagycHON Mephl ABYTPaHHOTO yria (2 yaca)

44 11300pa3uTh n-yroibHYIO NpU3My MPSIMYIO U N-YTOJIbHYIO HAKIOHHYIO
npu3my (1o Bapuantam) (1 gac)

45.BpluncieHre mioniaan rpaid MHOTOTpaHHUKA. (2 Jaca)

46.PemuTh 3aauy Ha BEIYHMCIICHUE 3JIEMEHTA yCEUEHHOM nupamMubl. (2 yaca)

47.1TocTpoeHHE OCEBOE CEUEHHUE N-YTOJIbHOM MPSIMOM Mpu3Mbl. (2 yaca)

48.0mnpeneneHue b B3aMMHOTO PACMOJIOKEHUS 3aJJaHHBIX TOUYEK, MPSIMBIX U
MJIOCKOCTEN MPU3MBI (2 yaca)

49.TTocTpoeHHe 0CEBOTO CEYEHHUSI N-YTOJbHON MUpaMubl. (2 yaca)

50.Ompenenenrie B3aMMHOTO PACTIONOKECHUS 3aJJaHHBIX TOUEK, MPSIMBIX U
MJIOCKOCTEN nupaMuibl (2 yaca)
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51.CocraBnenne KOHCIEKTa « BrimcaHHbIe M ONTMCAHHbIE MHOTOTpaHHUKI (1
qac)

52.BrruncieHue 3J1€MEeHTOB IWJIMHIpa U KOoHyca (2 Jaca).

53.Brruncienue a1eMeHToB 1apa. (2 Jaca)

54.Brrancnenue 60KOBOM MOBEPXHOCTH YCEUEHHON MTUpaMuIbL. (2 qaca)

55.Brruncnenue 60KOBOM MOBEPXHOCTH YCEUEHHOTO KOHYca. (2 Jaca)

56.Brrancinenue 00eMOB yCEUCHHON TUPaMUIBI M KOHYca. (2 Jaca)

57.Bpruncienue oobema 1MapoBOro CErMeHTa u cekropa. (2 yaca)

58.Bpryncienue n-ro 4ieHa YHucIIOBOM MOCIEA0OBATEILHOCTH. (2 yaca)

59.CoctaButh oOmnOpHBIA KOHCHEKT «lIpaBuia BBIYUCICHUN MpesesoB
nocJeoBaTenbHOCTEW» (2 yaca)

60.Brruncnenue npenenoB nociaeaoBaTeIbHOCTEN. (2 Jaca)

61.Beruncnenune npenena (ynkuuii (2 gaca).

62.BerancauTh IpOM3BOIHEBIE 3aJaHHBIX (DYHKIHHN B TOUKe.(2 Jaca)

63.CocraBnenne TaOmuIel «CBs3h MEXAY TMOHATHSAMH MaTeMaTHKA U
MexaHukn» ( 24aca)

64.Brruncienue CKOpoCTH MaTEPUATIBHON TOUKH C TIOMOIIBIO TTPOU3BOIHOM. (2
qaca)

65.CocraBnenne koHcniekTa «MHTETpanpHas popmyrna oobemay. (2 Jaca)

66.CnoxxeHre 1 yMHOKEHHE BEPOATHOCTEH coObITHs. (2 Yaca)

67.Bpruncnenue ycIoBHOM BEpOSTHOCTH HE3aBUCHUMBIX COOBITHH. (2 daca)

68.[IpencraBneHre AaHHbIE WCHBITAHWUN (HAOMIOEHUI) B BHIE IUATPAMMBI
(rpaduka). (2 yaca)

69.Pemenne cucteMbl ypaBHEHU METOJIOM MOJICTAHOBKUA U METOJOM
cioxeHus. (2 gaca)

70.Pemienne cucteMbl ypaBHEHHM rpadudecKuM METOA0M. (2 yaca)

71.HaxoxaeHue 001acTu JOMYCTUMBIX 3HAUECHUN HepaBeHCTBA. (2 Jaca)

72.PetieHre HEpaBEHCTB METOJOM HHTEPBAJIOB. (2 Jaca)

73.Pemenue apoOHO-palmoHaILHOTO HEpaBeHCTBA. (2 Jaca)

74.Pemenne uppanuoHaIbHOTO HEPABEHCTBA. (2 yaca)

75.PemieHre TpUroHOMETPUUECKOTO HEPABEHCTBA. (2 yaca)

76. PemeHue cuctemMbl HEpaBEHCTB. (2 yaca)
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