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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 oOpa3oBanus Poccuiickoii ®enepanuun, 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
oOpa3zoBanuss u Hayku Poccuiickoit ®eneparuu dDenepaibHbIM 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 01.07.2017 .

Pabouas nporpamma yueOHONU AUCUMILINHBI «MareMaTHKa» NpeJHa3HaueHa Jis
U3y4EHUs MaTEeMaTHUKd B  YUPEXKACHUAX CPEOHEro  MpodeccHOHAIbHOIO
o0pa3zoBaHus, pealu3yomKnX 00pa30BaTEIbHYIO MPOrpaMMy CpeaHero (IOJHOTO)
oOmero o0pa3oBaHusi, MPU MOATOTOBKE KBAIU(PUIIMPOBAHHBIX pPadOUYMX H
CTEIIMATUCTOB CPETHETO 3BEHA.

CornacHo «PexomenpanusM 1o peaiu3alnuu 00pa30BaTEIbHOM MPOrpaMMBbI
cpenHero (MmoyHOro) ooOmero oOpa3oBaHUs B 00pPA30BATENBHBIX YUPEKICHUSIX
cpeaHero mpogeCCUOHATIBHOTO 00pa30BaHUsI B COOTBETCTBUHU C (eaepaibHbIM
0a3uCHBIM y4eOHBIM TUIAHOM W TPUMEPHBIMH YYCOHBIMH TIUIAHAMH  JUJIS
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 YUpeKICHUSIX
cpenHero mnpodeccuoHabHOTO 00pa3oBaHUsl HU3y4aeTcsi € y4eToM Mnpoduis
MoJIy4yaeMoro npodeccuoHaabHOro 00pa3oBaHuUs.

Marematuka usyyaercs 2 rojla Kak MNpoQuiIbHBIM y4eOHbI MNpeaMeT npu
OCBOCHHMH CIEHHUATILHOCTEN TEXHUUECKOTro nmpoduist B 00beme 468 4yacoB, 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.

Pabouas mporpamMmMa OpHEHTHpPOBaHA Ha TOCTHKEHHE CIEAYIOUIMNX LIeNeil:

e (opMupoBaHue NpeACTABIECHUN O MATEMATUKE KaK YHUBEPCAIBHOM SI3bIKE
HAyKH, CPEJICTBE MOJICITHPOBAHUS SIBJICHUH H IMPOIIECCOB, 00 MACSIX U METOAaX
MaTEeMaTUKH;

e  pa3BUTHE JIOTHYCCKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKECHHSI,
ANTOPUTMUYECKON  KYyJIbTYpPhl, KPUTUYHOCTH MBIIIJIEHUS Ha YpPOBHE,
HEOOXOMUMOM JUIS Oyaymied mpodheCCHOHAIBHOM — JCSATEIbHOCTH, IS
MIPOJIOJIKEHUS 00pa30BaHUs U CAaMOOOPa30BaHMS;

e  OBJIaJeHHME MATEMATH4YeCKUMH 3HAHUAMH U YMEHUSIMHU, HEOOXOIMMBIMHU B
MOBCETHEBHON O KM3HM, [UJIsI M3YYEHHUS CMEXHBIX ECTECTBEHHO-HAYYHBIX
JUCUUIUIMH Ha 0a30BOM YPOBHE U JUCHUIUIMH MPOPECCHOHAIBHOIO LHUKIIA,
JUIs. TIoJTydeHusi oOpa3oBaHus B 00JacTAX, HE TPEeOYIOMMX YriayOJeHHOU
MaTeMaTHYECKOH TOJrOTOBKH;

e  BOCHHMTAHME CPEJICTBAMHM MAaTEMATHUKH KYyJbTYpbl JUYHOCTH, MMOHUMAaHUS
3HAYUMOCTH MATEMATUKHU JIJII HAYYHO-TEXHUYECKOTO MPOTpecca, OTHOIIECHUS
K MaTeMaTHKe KaK K YacTH OOIICUEIIOBEUCCKON KYJIbTYpHl Yepe3 3HAKOMCTBO
C UCTOPHUEH pa3BUTHUSA MATEMATUKH, SBOJIIOLMEN MATEMATUUECKUX UJICH.

B mporpamme y4eOHBI MaTepwall  MpEACTaBIeH B (opMe uepeayromerocs
pa3BepThIBAHUS OCHOBHBIX COJIEPKATEIbHBIX JIMHUM:

[ aneebpauueckas nuHus, BKIIOYAIOLIAS CUCTEMATHU3AlMI0 CBEACHHUHA O YHCIIaX;
U3yYeHUE HOBBIX U O00OOIIEHME paHee H3YYCHHBIX omepanuil (BO3BEACHHE B
CTETNIEHb, W3BJCYCHHE KOpHS, JiorapuMupoBaHHE, CUHYC, KOCHHYC, TaHTEHC,
KOTaHTCHC M OOpaTHBIC K HUM); U3yYE€HHNE HOBBIX BHUIOB YHCJOBBIX BHIPAKECHUN U
GbopMysI; COBEpPIICHCTBOBAHHWE TIPAKTUYCCKUX HABBIKOB U BBIYHCIHATCIHLHOU
KyJIbTYphI, PAcCHIUPEHHE K COBEPIICHCTBOBAHWE alreOpadvecKkoro ammapara,
cOPMHPOBAHHOTO B OCHOBHOW IIIKOJIS, M €ro IpPUMEHEHHE K PEIICHUIO
MaTEeMaTUYECKUX U TMPUKIAJIHBIX 337144,

[l meopemuxo-()yHKYyuoHanbHAs JUHUA, BKIIOYAIOMAs CUCTEMATU3AlUI0 U
pacIipeHrue CBeIeHU 0 (YHKIMIX, COBEPIICHCTBOBAHUE TPAPUUIECKUX YMEHUI;
3HAKOMCTBO C OCHOBHBIMM HJAECSIMM M METOJAMU MAaTeMaTHYECKOrO0 aHaiau3a B



o0bemMe, TIO3BOJISIOLIEM HCCIENOBaTh JJIEMEHTapHble (YHKUMH U peuaTh
pocTeiilne reoMeTpudeckue, GU3ndyeckue U Jpyrue MpuKiaIHble 3a/1a4H;

] aunusA ypaeneHuti u HepageHcme, OCHOBAHHAs HA TIOCTPOEHUU M HCCIECIOBAaHUU
MaTEeMaTUYeCKUX MOJIENel, MepeceKaromascs ¢ aireOpandeckol M TEOpeTHUKO-
GyHKUMOHATBHOM JUHUSMU W BKJIIOYArONIash Pa3BUTHE W COBEPILIEHCTBOBAHHE
TEXHUKU aJIreOpanyecKux nmpeoopa3oBaHUil Uil pellieHus] ypaBHEHHM, HEPABEHCTB
U cucteMm; (OPMHUPOBAHHE CIIOCOOHOCTU CTPOUTH M HCCIENOBaTh MpPOCTEHIIne
MaTE€MaTUYECKHE MOJIENH MPU PEUICHUH MPUKIAIHBIX 3a1a4, 3a7a4 U3 CMEXKHBIX U
CHELUATbHBIX JUCLMIUINH;

] 2eomempuueckas JuHusA, BKIIOYAIOMIAS HAIVISIAHBIE TPEICTABICHUSA O
IPOCTPAHCTBEHHBIX (PUTypax U U3yUYEHHE UX CBOMCTB, (OPMUPOBAHUE U PAZBUTHE
IIPOCTPAHCTBEHHOTO  BOOOpa)X€HUs, pPAa3BUTHE CIOCOOOB TI'E€OMETPUYECKHX
U3MEPEHUN, KOOPAMHATHOTO W  BEKTOPHOIO  METONOB  JUIA  PELICHUs
MaTEeMaTUYECKUX U NPUKIAJHBIX 331a4;

(1 cmoxacmuueckas nuHus, OCHOBaHHAsl HAa Pa3BUTHM KOMOMHATOPHBIX YMEHMWIA,
MpEACTaBICHUM 0 BEPOSTHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSX
OKPY’KaIOIIEr0 MUPA.

B nensx peanuszanuy MpPakKTUKO-OPUEHTUPOBAHHOW COCTABIISIIOIIEM B JAHHOU
paboueil  mporpaMme  MPEIYCMOTPEH  OOJBIION  00bEM  MPAKTUYECKOU
JEATEIIbHOCTH, KaK Ha YPOKax, TAaK U BO BHEYPOUHOE BpeMs. DTO MPAKTUUYECKUE
paboThl B pa3nuyHbBIX (GopMax, BHEAYJAUTOPHBIE CAMOCTOSITEIbHBIE PAOOTHI,
petienre npohecCHOHAIbHO OPUEHTUPOBAHHBIX MPUKIIAIHBIX 3a7a4 U Ap. Y POBHU
3HaHUM, KOTOpPhIE HEOOXOAMMO AOCTHYh O0OyYaIuMcsl, YKa3aHbl B CKOOKax Mociie
HA3BaHUS OJIHOTO WJIM HECKOJIbKMX Y4E€OHBIX 3JIEMEHTOB B paszene «CojeprkaHue
y4eOHOM TUCITUTIIINHBD).



TpeGoBanus Kk pe3yabTaTaM 00y4eHHUs

B pesynbrare uzyueHus y4eOHOW IUMCHUIUIMHBI «MaTemaTuka» o0ydaromuics
JTOJIKEH

3HATH/TIOHUMATD |

® 3HA4YCHUC MaTeMaTHUECKOM HAayKH pInIb: | peUICHUA 3ajJa4,
BO3HHUKAIOIMIUX B TCOPHHU M IIPAKTHUKE, IIHUPOTY M B TO KC BPCM:A
OI'PaHUYCHHOCTDL INPUMCHCHUA MATCMATHYCCKHUX MCTOJOB K aHAJIN3Yy
" UCCIICAOBAHUIO IIPOLICCCOB U SIBJICHUM B IMpupoac u O6HIGCTBG;

® 3HAYyEHHUE IPAKTUKU U BOIIPOCOB, BOZHUKAIOIIUX B CAMOM MAaTEMaTUKE
st GOPMHUPOBAaHUSA M PA3BUTHA MATEMATHYECKOW HAyKH; UCTOPHIO
pa3BUTHs TOHATHA 4YHMCHA, CO3JaHHUS MAaTeMaTHYECKOrO aHaju3a,
BO3HUKHOBEHUS U Pa3BUTHS T€OMETPHUH;

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

® BEpOSTHOCTHBIA XapaKTep Pa3IMYHbIX IPOLECCOB OKPYKAIOLIETO
MUDA.

AJITEBPA

YMeETh:

® BBHINOJHATH apuMeTHyecKue IEHCTBUS HaJ YHUCIAMH, COYeTas YCTHbIE U
NUCHbMEHHBIE MPHUEMbI; HAXOJUTh MPUOIMKEHHbIE 3HAYCHHUS] BEJIUYUH U
NOTPEIIHOCTA BBIYUCICHUN (a0CONIOTHAsT M OTHOCHUTEIIbHAsA); CPAaBHHUBATh
YHUCJIOBBIE BBIPAKEHHUS;

® HAxOJWUTh 3HAYEHUS KOPHS, CTENEHH, Jorapudma, TPUTOHOMETPUUECCKUX
BBIpQKEHU Ha OCHOBE OMNPEACJICHHS, MCIOJIb3ys MpPU HEOOXOJAUMOCTH
WHCTPYMEHTAJIbHBIC CPEJICTBA; MOJBb30BATHCS MPUOIMKEHHON OIEHKOW TpHu
MMPAKTUYECKUX PacyeTax;

® BBHINOJIHATH MPEOOPa30BaHUs BbIpAKEHUN, TPUMEHSST (DOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH, JorapumMoB, TPUTOHOMETPUUECKUX (PYHKIIUHA;

[IpuoOpeTaTh  TPAKTUYECKUNW  ONBIT  JIEATEIBHOCTH,  MPEANISCTBYIOMIEH
npoecCUOHaNbHON, B OCHOBE KOTOPOM JIEKUT  JAHHBIM Y4YeOHBIA MpEeaMET,
UCII0JIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHHUSI B IPAKTUYECKOMN JAESITEIbHOCTU U
ITOBCEHEBHOM KU3HU:



® /I TMPAKTUYECKHX pacueToB Mo Qopmyiam, BKIOYas (OpMYIIbI,
COJEpKaIllie CTENEeHH, paJuKaibl, Jorapudmbl M TPUTOHOMETPHUUECKHE
(GYHKIIMHM, HWCMONB3YysSd TpPU HEOOXOJUMOCTH CIPABOYHBIE MAaTE€pHANbl U
IIPOCTEUIINE BEIYUCINUTEIbHBIE YCTPOUCTBA.

e (DyHKUMHU U TPaPUKHU
YMeETb:

® BBHIUKCIATH 3HAUCHHE (PYHKIMM IO 3aJaHHOMY 3HAYCHHIO apryMeHTa MpH
pa3IMuYHBIX coco0ax 3aAaHus PyHKINM;

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

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

® IICMOJIb30BaTh MOHATHE (PYHKIMHM [JI ONMUCAHUS M aHaIN3a 3aBUCUMOCTEH
BCJINYHH;

HCHOJIb30BATHh NPHOOpPETEHHbIe 3HAHMS W YMEHHUS B I[PAKTHYECKOI
NeSITeJIbHOCTU U NMOBCEIHEBHOM KU3HU'

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

e JUIsl MPUOOPETEHUs] MPAKTUUYECKOTO OMbITAa JAESTENbHOCTH, MPEAIIECTBYIOUIEH
npoecCUOHaNbHOM, B OCHOBE KOTOPOM JIEKUT JAHHBIN YUEOHBIN MTPEAMET.

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

® UCIOJIb30BaTh MPOU3BOJHYIO AJI U3YUYEHUSI CBONCTB (YHKUMN M MOCTPOCHMUS
rpaduKoB;

¢ JIPUMCHATH IIPOU3BOJAHYIO JUJIA TIPOBCACHUA HpI/I6J'H/DI(eHHBIX BBIqHCHCHHﬁ,
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 HpaKTI/I‘IeCKOﬁ
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 Uil NpUOOPETEHUs MPAKTUYECKOTO ONbITA JEATEIBHOCTH, MPEIUIECTBYIOLIEH
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 JIMHEHMHBIM U KBaaApPAaTHbIM,
a TAKKC aHAJIOTUYHBIC HCPABCHCTBA U CUCTCMBI;

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

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

¢ COCTAaBJIATh M PCIIATh YPABHCHUA N HCPABCHCTBA, CBA3LIBAIOIINNC HCU3BCCTHLIC
BCIINYHUHBI B TCKCTOBBIX (B TOM 4YHCJIIC HpI/IKJIaIIHBIX) 3aJadax.

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

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

e Uil MPUOOPETEHUsI MPAKTUUYECKOTO OMbITAa JAESITENbHOCTH, MPEIUIECTBYIOLIEH
npodeccuoHaNbHOM, B OCHOBE KOTOPOM JIKUT JAHHBIN YUEOHBIN MTPEAMET.

KomOuHaTopuka, CTAaTUCTHKA U TEOPUsI BEPOSITHOCTEH
YMETh!

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

® BBIYUCISTH B IPOCTEHIINX CITydasiX BEPOSITHOCTH COOBITUI Ha OCHOBE TOJICUETA
YyHuCia UCXOJ0B;

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

® Ui aHajM3a pEaJbHBIX YMCIOBBIX JAaHHBIX, MPEJICTAaBICHHBIX B BHUJEC
auarpamm, rpaukos;

® aHaJlm3a I/IH(bOpMaI_[I/II/I CTAaTUCTUYCCKOI'0 XapaKTepa,
9



® i MPUOOPETEHUs MPAKTHUUYECKOTO OMbITA JEATEIbHOCTH, MPEIIIECTBYIOUICH
npohecCHOHaNBHOM, B OCHOBE KOTOPOM JISKUT JAHHBIN Y4eOHBIH MpeMeT.

I'EOMETPUs
yMeTh:

¢ DPACIIO3HABATL Ha UYCPTCIKAX MW MOACIIX IIPOCTPAHCTBCHHBLIC (bOpMBI;
COOTHOCHUTBH TPCXMCPHBIC OOBEKTHI C MX OIIMCaHUAMHU, I/1306pa)KCHHHMI/I;

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

® aHAJIM3MPOBATh B MPOCTEHIIMX ClIydasxX B3aMMHOE PACIIOJIOKEHHE OOBEKTOB B
POCTPAHCTRBE;

L I/I306pa}KaTB OCHOBHBIC MHOT'OTPAaHHHUKHU W KPYIJIBIC TCJId; BBIIIOJIIHATL YCPTCIKHU
I10 YCJIOBHAM 3a/1a4,

® cmpoumsv npocmetiuiue cevenus Kyoa, npuzmvl, NUPAMUobL,

¢ pPCIIATh INIAHUMCTPUYCCKUC H HpOCTGfIHIPIC CTCPCOMCTPHUUYCCKHUC 3aJa4H Ha
HaXO0XIACHHUC I'COMCTPHUUCCKHUX BCIIMINH (IIJIHH, YIJI0B, HJIOHIa,Z[Cﬁ, O6'[>€MOB);

® 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 Ui MCCIENOBaHUS (MOJIETUPOBAHMS) HECTOKHBIX MPAKTUUECKUX CUTyalluil Ha
OCHOBE M3y4YEHHBIX (POPMYII U CBOMCTB (hUTyp;

® BBIYHUCIICHUS] OOBEMOB U ILUIOIIAIEH MTOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MIPH
pEeIICHUH  TPAKTUYECKUX  3a/ad, HUCHOJNB3ys TP HEOOXOJAMMOCTH
CIIPAaBOYHUKH U BBIYUCIIUTEIBHBIC YCTPOUCTBA;

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

Corsnacno npukazy MuHucrepcrBa oopa3oBanusi 1 Hayku P® ot 10 HOA0ps
2011 roga 3a Ne 2643 no3uius "ucnosnb3oBaTh NPUOOPETEHHBIE 3HAHUSA U YMEHUS
B MPAKTUYECKOM JESATENbHOCTM M IIOBCEJIHEBHOM JKM3HM Mis:" mojpaszziena
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"TpeGoBaHMs K YPOBHIO MOATOTOBKH BBITYCKHUKOB" pa3nena "CTtaHaapT cpeaHero
(moymHOTO) OOIIETO 00pa3oBaHWs 1O MareMmaTtuke" (MpOoQUIbHBIA YpPOBEHB)
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 00IMMH KOMIIETEHIIUSIMHU

OK 1. IloHmMarh CyImHOCT, ¥ COIMATBHYIO 3HAYMMOCTH CBOEH Oymyrieit
npodeccuu, MPOSBIISITH K HEW YCTOMYUBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€ATE€IbHOCTh, BHIOMPATHh TUIIOBBIE METO/IbI
U crnocoObl  BBIOJHEHUS  NpOQECCHOHAJIbHBIX  3a/Jay, OLEHUBaTh HX
() PEKTUBHOCT U KA4E€CTBO.

OK 3. HpI/IHI/IMaTI) peuiCHUA B CTAHAAPTHBIX U HCCTAHAAPTHLIX CUTYAlIUAX U HCCTH
3a HUX OTBCTCTBCHHOCTD.

OK 4. OcymiecTBisTh MOUMCK U MCHOJIB30BAHME MH(OpMALUU, HEOOXOAUMOM I
3¢ (EKTUBHOTO BBINOJIHEHUSI NPOPECCHOHANBHBIX 3a]a4, IpOo(EeCCUOHATBLHOTO U
JUYHOCTHOTO PA3BUTHSI.

OK 5. Hcnonw3zoBaTh HMHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUU B
poecCUOHANbHOM NESITEIbHOCTH.

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

OK 7. bparb Ha cebsf OTBETCTBEHHOCTh 3a paldOTy WICHOB KOMAaH/IbI
(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  YCJIOBUSIX YacTOM CMEHbl TEXHOJOTMH B
poeCcCHOHANTEHOM NESITEIbHOCTH.
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PACCMOTPEH YTBEPXEH

Ha 3aceganuu IIMK 3am. gupekropa o YP
[Iporokon Ne____ ot A.P. AHoxuHa
«__» 20 I. « » 20 I.

[Ipencenarens LIMK
TemaTnueckuii niian yyeonoii nucuumiauabl [1J1.01 MaTtemaTuka

CrenuaibHOCTb:
23.02.06 Texnn4yeckasi IKCIIIyaTaAllUsA MOJABUKHOIO COCTABA JKeJIE3HBIX I0POr

KomnnuecTBo yacoB

[Mudp Haumenosanue Makcu | BHeay | KonmuecTBo ayaMTOpPHBIX
paszaen pPa3AeiioB U TEM MajibHa | IUTOPH | YaCOB IPHU OYHOU (popme
a s ast o0y4eHus
TEMBI Harpy3 | camocT
BCETO IIpak | Kontp
Ka OSITEJIb
TAYEC | OJIBHBI
y4daliy | Hast
KUX | X
Xcs pabora

pabor | pabot

1 -2 cemectp

1 BBenenue 2 2 -

2 PasButue nousitust o | 24 8 16 8 1
YHUCJIE.

3 Kopnu, crenenu u 55 19 38 22 1
norapu@Msl.

4 [Ipsimble u 36 12 24 12 1
MJIOCKOCTH B
IPOCTPAHCTBE

5 DNEMEHTHI 18 6 12 6 1
KOMOWHATOPUKH.
JlericTBus C
MHOTOYJICHAMU

6 Koopaunater u 36 12 24 12 1
BEKTOPBHI.

7 OCHOBEI 62 20 42 18 1

TPUTOHOMCTPHH.
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DOyHKIINU, UX
CBOMCTBA U Tpa(UKH.
CrernieHHEIE,
MMOoKa3aTeNbHbIC,
Jorapu(MUIECKHE U
TPUTOHOMETPUYECKU

e QyHKUHH.

37

13

24

10

MHOrorpaHHHKH.

45

15

30

10

10

Tena u noBepxXHOCTH
BpalIeHUsI.

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.
DneMeHThI
MaTEMaTHUUYECKOM
CTAaTUCTHKH.

18

12

14

YpaBHeHUS U
HEpPABEHCTBA.

48

16

32

16

Hroro 3a 3 cemectp

114

38

76

36

Hroro 3a Bech Kypce
o0yueHust

468

156

312

146

13

13




COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

Beenenne. 2 yaca.

Marematuka B Hayke, TEXHUKE, SKOHOMHUKE, MH(OPMAIIMOHHBIX TEXHOJOTHUSX U
MpaKkTUYECKON nesTenbHOCTU. llenn W 3amaym  u3ydyeHUss MaTeMaTHUKA B
YUpEXKACHUSIX HAUAJIBLHOTO U CpeHEro MmpodeccuoHanibHoro oopazoanusi.(1)

PasButue nmousstus o ynucje. 16 4acos.

[lenble u panvoHanbHbIC uucia. JledcTBUTENBbHBIE Yuca. JlenIMMOCTh LEJIBIX
yucen. CpaBHenus. [Ipubmmkenasie BeruncieHus.(2) IlpubmmkeHHoe 3HaYeHUE
BEJIMYMHBI K TOTPEIIHOCTH MPHOIMKEeHNH. (2)

KommekcHbie uncna.(2) ['eomeTpudeckas MHTEPIPETAUs KOMIUICKCHBIX YHCEIL.
JleficTBUTENbHAS 1 MHUMAS YaCTh, MOJIYJIb U apTYMEHT

KOMILJIEKCHOTO 4uciia. AnreOpandeckas U TpUTOHOMETpuyeckas (OpMbl 3alUCH
KOMILJIEKCHBIX YKcesl. ApudMeTuuecKue AeMCTBUS HaJl KOMIUIEKCHBIMU YHCIIaMU B
pasHbIx (opmax 3anucu. KoMIiekcHO compspkeHHble uucia.(2) Bozeedenue 6
Hamypavhylo cmenets (popmyna Myaepa). Ocnosnas meopema aneeopuol. (1)

IIpakTyeckue padoTnl 8 4acos:

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

Boruncnenue norpemHocTy okpyrienusd. [Ipakruueckas padora 2.
BrinonHeHnue necTBU ¢ KOMIUIEKCHBIMY unciiamu. [Ipaktuueckas padora 3.
Pemenne 3ama4 o Teme «Pa3Butue moHsaTHs o uncie». [Ipaktudeckas padora 4.

BHeayauTopHbIe caAMOCTOATEILHBIE PA00THI (8 4YacoB):

Brrancienue ¢ 1eicTBUTEIbHBIMU YUcaMu. (2 Jaca)
CocragiieHue onopHOro koHcnekTa «OkpyrieHue uyncen». (2 yaca)
N3o0pakeHne Ha TIIOCKOCTH MHOKECTBA KOMILJIEKCHBIX yucen (2 yaca)

3anuch yKceln B CTaHIAPTHOM BHJE. (2 yaca)
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Kophu, crenenu u jorapu¢gmel. 38 ypokos.

Kopensb ctenenu N>1 u ero cpoiictBa. CTENeHb C pallMOHAIBHBIM TOKa3aTEIEM U
ee cpoiicTBa. [loHATHE O CTENmEHU C AEWCTBUTEILHBIM ITOKa3zareiaeM. (CBOICTBa
CTEIECHHU C ICHCTBUTEIBHBIM TOKa3aTeneM. (2)

Jlorapubm uymcma. OcHoBHOe Jsorapudmudeckoe ToxaAecTBO. Jlorapupm
NPOM3BE/ICHNUS, YACTHOTO, CTCIICHHU; TIEPEX0/l K HOBOMY OCHOBaHHMIO. JleCATUUHBIH
Y HAaTypaJIbHBIN JIOrapu(Mbl, YUCIIO e. (2)

[IpeoOpa3oBanus BbIpaXEHUM, BKIIOYAIONIUX apH(PMETHUECKUE OIepaluy, a
TaK)Ke Ollepalii BO3BEICHUS B CTENIEHb U JOrapu(pMUpPOBaHHUSL.

IIpakTuyeckue padoorThl (22 yaca):

[IpeobpazoBaHue BhIpAXKEHUH, coiepxkanux paaukaisl. [Ipaktuyeckas padora S.
[IpeoOpa3zoBanue cTeneHHBIX BhIpaskeHuid. [IpakTuueckas padora 6.
Boruucnenue norapugmos. [Ipaktuueckas padora 7.

[IpeoOpazoBanue norapupmMuyeckux BoipakeHuil. [Ipakruueckas padora 8.

HccnenoBanre CBOMCTB MOKa3aTelbHOM (DYHKIIMHM, €€ CBOWCTB M IOCTPOECHHE
rpaduxa. [Ipaktuyeckas padora 9.

Pemenue nokasarenbHbix ypaBHeHul. [Ipaktuueckas padora 10.
Pemienne nokaszaTenbHbIX HepaBeHCTB. [IpakTuueckas padbora 11.

HccnenoBanue cBoWcTB JorapudmMudeckord GyHKIHUHA, €€ CBOMCTB U MOCTPOCHUE
rpaduka. [Ipaktuyeckas padoral2.

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

Pemenue 3amau no treme «Kophuu, crenenu, porapudmeny. [lpaktudeckas padora
15.

BHeayauTopHbIe caMOCTOATEILHBIE PA00THI (19):

[IpeoOpa3zoBaHre BRIpAKCHHM, COACPIKAIIUX PATUKAIIBI C TPUMEHEHUEM (HOPMYJT
COKpAII[EHHOT'0 YMHOXeHHsI. (2 Jaca)
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[IpeoOpa3zoBaHue CTEMIEHHBIX BRIPAKCHUN MPUMEHEHUEM (POPMYIT COKpPAIIEHHOTO
yMHOXeHHUsI. (2 yaca)

[Tpeobpa3zoBanue BbIpaXEHHE C TOMOIIBI0 OCHOBHOTO JIOTapU(PMHUUECKOTO
TOX7ecTBa. (2 Jaca)

Brruncnenue norapudmMoB ¢ IpUMEHEHHEM CBOMCTB Jorapudmos. (2 yaca)
Pemenune nokazarenbHbIX YPaBHEHUH METOIOM 3aMEHBI IEPEMEHHOM. (2 Jaca)
Pemenne nmokazareiabHBIX HEPABEHCTB METOJOM 3aMEHBI IEPEMEHHOM. (2 Jaca)
[TocTpoenue rpadukoB mokazarenbHON U Torapudmudeckoit pynkiuu. (1 gac)
[lepexon kK HOBOMY OCHOBaHUIO Jorapudma. (2 yaca)

Pemenue norapupmuyeckux ypaBHeHHi. (2 yaca)

Pemenue norapupmuyeckux HepaBeHCTB. (2 yaca)

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE. 24 ypoKa.

B3anMmHOe pacnonokeHue AByX MNpsAMBIX B IpoctpaHcTBe. [lapauensHOCTH
npsMord M 1Iockoctd. llapamnensHocTh mockocTed. llepnenauKynsspHOCTH
NpSAMOM M TIOCKOCTU. [leprneHnuKynsip W HAaKJIOHHAsA. YTOJI MEXKIy MNpSMOU H
TIJIOCKOCTBIO. JIByrpaHHbI YTOIL Yron MEXITY TJIOCKOCTSIMM.
[lepneHANKYISIPHOCTH ABYX MIOCKOCTEM.(2)

['eomeTpuyeckue mpeoOpa3oBaHUsl MPOCTPAHCTBA: TMapauieIbHBIA IMEpPEHOC,
CUMMETPHUSI OTHOCUTEJIBHO TIOCKOCTH.(2)

[TapannenbHoe mnpoekTupoBanue.(2) Ilnomans OpPTOrOHANIBHON  MPOEKIIUH.
(1).M306paxkenne npocTpaHCTBEHHBIX GUTYP.(2).

IIpakTnueckue padorTol (12):

Pemenue 3ama4y Ha B3aMMHOE PACTIONOKEHUE TPSMOM U TIIOCKOCTH.
[Ipaktrueckas padora 16.

Pemenune 3a1a4 Ha NpUMEHEHNE CBOMCTB NAPaJIJIEIbHBIX INIOCKOCTEN.
[TpakTrueckas padota 17
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Peuienue 3aa4 Ha IPUMEHEHUE CBOMCTB MEPIEHANKYISIPHBIX MPSIMOU U
miockoctu. Ilpaktuueckas pabota 18.

Haxoxienue nepnesauKyiisipa, HAKJIOHHOM, TPOEKIMN HAKIIOHHOU. [IpakTuyeckas
pabota 19.

Haxoxnenue yria Mexay miockocTsmu. [Ipaktudeckas padora 20.

Pemenne 3a1a4 Ha NPUMEHEHNE CBOMCTB NEPIICHANKYJIISIPHBIX INIOCKOCTEH.
[Ipaktrnueckas padora 21.

BHeayauTopHbIe caAMOCTOATEILHBIE PA00THI (12):

[TonroroBka pedepara «M300pakeHNE MPOCTPAHCTBEHHBIX (PUTYp HA TTIOCKOCTI.
(10 gacoB)

JlokazarenbCTBO TEOPEMBI O TPEX MEepPHEHAUKYIsIpax. (2 yaca)
JIeMeHTbl KOMOMHATOPUKH. [[elcTBUSA ¢ MHOTOYJIeHAMU. 12 ypOKoOB.

OCHOBHBIE TMOHATUS KOMOMHATOPUKHU. 3aJadyd Ha MOJCYET YUCIa pa3MEIEHUH,
NEepPECTaHOBOK, coueTaHuid. (2)Pemenue 3amau  Ha 1epedOp BapUAHTOB.
MHorouneHsl OT OJHOM NEPEMEHHOM. JlenMMOCTh MHOrOWwIeHOB. JleneHue
MHOTOWIEHOB C OCTaTKOM. PanuoHaJbHBIE KOPHM MHOTOWIEHOB C LIEJIBIMU
kodpunmentamu. Cxema [opnepa. Teopema besy. Uncino kopHed MHOTrodJIeHA.
MHorousieHsl OT IByX mnepeMeHHbIX. DOpMyIbl COKpPAIIEHHOTO YMHOMEHHUS IS
ctapmmx  crteneHei. bunom  Herorona.  CpolicTBa ~ OMHOMHUHAJIBHBIX
koa(pduimentoB. Tpeyronasnuk Ilackans.(2) Muoecounenvr om HeCKOTbKUX
nepemMeHHbIX, CUMMEMPUYECKUe MHO20UIeHDbL.

IIpakTuyeckue padorsl (4):

[Toacuer yncna pa3MelleHnid, IepecTaHOBOK, coueTanuil. [Ipakruueckas padora
22.

[Tpumenenue popmynsl «bunom HeroToHa» 1U1s1 BO3BEIEHUSI MHOTOUJIEHA B
creneHb. [loncuer OuHOMUHANBHBIX KOA(uimenTos. [IpakTuueckas padora 23

Brinmonnenue neictBuii ¢ MHOrowieHamu. [Ipaktuueckas padota 24.

BHeayauTopHbIE CAMOCTOATEILHBIE PA00THI (6):
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Pemenue 3amaun o Teme «lIpaBuna coskeHust 1 YMHOKECHHS B KOMOMHATOPUKE)
(2 gaca)

Brrancnenne octaTtka OT IeJIEHUS MHOTOWICHA Ha IBYWICH C TIOMOIIBIO TEOPEMBI
besy. (2 yaca)

Pemenue 3amaun no reme «bunoMm HeroToHay (2 daca)
KoopanHaTtel 1 BeKTOpHBI. 24 ypoKa.

[IpsimoyronbHast (nekapToBa) cucTeMa KoopAuMHAT B mpoctpaHctBe. dopmyna
pacCTOsTHUSI MEXAY ABYyMs Toukamu.(2) YpaBHEHUS TUIOCKOCTH U TIPpsiMoit.(1)

Bekropel. Monayne Bekropa. PaBeHcTBO BekTOpoB. (CI0KE€HHE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4ucio. Pa3jiokeHHe BEKTOpa IO HAaIpaBICHUAM. YTOJI
MEXIy IByMs Bekrtopamu. [Ipoeknus BekTopa Ha ocb. KoopamHarsl BekTOpa.
CkansipHoe pou3BeICHUE BEKTOPOB.(2)

Hcnonb3oBaHne KOOPJIWHAT M BEKTOPOB IPHU PEIICHWHM MaTeMaTudeckux(2) u
NPUKIAIHbIX 3a1a4.(1)

IIpakTnyeckue padoornl (12):

Brruncienre paccTosiHUSI MEXAy TOUKaMU U KOOPJIMHAT CEPEIUHBI OTPE3Ka.
[Ipaktrueckas pabora 25.

Brruncnenne koopauHat Bekropa. [Ipaktuueckas pabora 26.

Pemenue 3aa4 Ha MpUMEHEHHE MTPABUJI CIIOKEHUS BEKTOPOB. IIpakTnyeckas
pabora 27.

BrimtonHeHre AeUCTBUM HAJ BEKTOPAMU U UX KOOpauHaraMu. [Ipaktrueckas
pabora 28

Perenne 3a1a4 Ha BEIYHUCIICHUE CKAIIPHOTO MTPOU3BEICHUS BEKTOPOB. .
[Ipaktuueckas padora 29.

Pemenue 3anau o teme «KoopauHatel U BeKTOph». [IpakTudeckas padora 30.
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BHeayauTopHbIe cAMOCTOATEILHBIC padoThI (12):

3aanre MHOKECTBA TOUCK Ha MJIOCKOCTH C MTOMOIIBIO JEKapTOBBIX KOOPAUHAT. (2
yaca)

Briuncnenne koopJIMHAT BEKTOpa B MPOCTpAHCTBE. (2 Jaca)
Boruncnenue Moy BekTopa. (2 yaca)

Brinmonnenue neicTBUi Hall BEKTOpaMu. (2 yaca)
Kommnanaphsie BekTophbl. Pemenne 3agaun. (2 yaca)

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

OcHOBBI TPUTOHOMETPHH. 42 ypoOKa.

CuHyC, KOCUHYC, TAHT'€HC, KOTaHT'€HC NMPOU3BOJILHOIrO yriia. Pannannas mepa yria.
CuHyC, KOCUHYC, TAHI'€HC M KOTaHreHC 4uciia. OCHOBHbIE TPUTOHOMETPUUECKUE
ToxnaecrBa. @opmyinbl npuBeneHus. CUHYC, KOCMHYC W TaHIE€HC CYMMBbI U
pasHocTH J1BYX yriaoB. CHHYC M KOCHHYC JBOiHOro yria.(2) — @opmynel
nonoeunno2o yena. 1lpeoOpa3oBaHUsI CYMMbl TPUTOHOMETPUYECKHX (YHKUMN B
NPOM3BEIICHUE U MPOU3BEICHUS B CyMMY.(2) Bwipasicenue mpuconomempuueckux
Qyukyutl  uepes maneenc noaosunnoeo  apeymenma.(l) IlpeoOpazoBaHwus
TPUTOHOMETPHUYECKUX BhIpAKEHU. (2)

[Ipocreimme TPUTOHOMETPUUECKUE YpPAaBHEHMS. PelIeHuss TPUTrOHOMETPUUECKHUX
ypaBHeHui.(2) Ilpocmeiiuue mpueconomempuueckue nepaserncmea.(1)

IIpakTnueckue padorTnl. 18 yacos.

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

Boluncrnenve 3Ha4eHUi TPUTOHOMETPUYECKUX (PYHKIIMI 1O 3aJAHHOMY 3HAY€HHUIO
onHo# u3 HuX. [IpakTrdeckas padota 32

Brruncnenue paguanHon U rpagycHoi Mepsl yria. [Ipaktudeckas padora 33.
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[IpeoOpa3zoBaHre TPUTOHOMETPUUECKUX BRIPAKEHHM C IIOMOIIIHIO OCHOBHBIX
TPUTOHOMETPUUECKUX TOXAecTB. [IpakTrueckas padota 34.

[TpeoOpa3zoBanue BbIpaXeHH ¢ TOMOIIBIO opMyn npuBeneHus. [Ipaktuueckas
pabota 35.

Brerancnenne apkcuHyca, apKKOCHHYCa, apKTaHTeHCa, apKKOTAHTEHCA.
[TpakTuyeckas padora 36.

Pemenue tpuronomerpryeckux ypasHeHuil. [Ipaktuueckas padora 37.
[Tpeobpa3zoBanus TPUTOHOMETPUUYECKUX BbhIpaskeHul. [IpakTuueckas padora 38.

Pemenue 3anay no reme «OcHOBBI TpuronomeTpun». [Ipaktuyeckas padora 39.

BHeayauTopHbIe caMOCTOATEILHBIE PA00THI (2(0) YacoB):

Onpenenenue AeKapTOBBIX KOOPAUHAT TOYEK YUCIOBOM OKPYKHOCTH. (2 yaca)

Jlokazath TOXKAECTBO C MPUMEHEHUEM OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKICCTB.
(2 gaca)

CocraBnenue Tabauibl «@OpMyIIbl IPUBEECHUS C OTIOPON Ha 3a/IaHHbBIN
anroputM. (2 yaca)

Jlokazath TOXKAECTBO C IpUMEHEHUuEM (HOpMYyJT puBeAcHU. (2 yaca)

[IpeobpazoBaHue BEIpAKEHUSI C TPUMEHEHHEM (HOPMYJT CHHYCA, KOCUHYCA CyMMBbI
U Pa3HOCTH JIBYX YTJIOB. (2 yaca)

[IpeoOpa3zoBaHue BbIpaXXEHHs C MPUMEHEHHEM (POPMYJI TAHTE€HCA CYMMBbI U
Pa3HOCTH JABYX YIJIOB. (2 yaca)

[IpeobpazoBaHue BRIpAKEHUI C TOMOIIBIO (hOPMYIT IBOMHOTO yria. (2 yaca)
[IpeobpazoBaHue BBIpAKEHUHN C TOMOIIBIO (HOPMYIT MOJIOBUHHOTO yria. (2 yaca)

[IpeoOpa3zoBanre CyMMbl TPUTOHOMETPUIECKUX (DYHKITUHN B ITpou3BeeHue. (2
gaca)

Pemenue npocredmx TPUrOHOMETPUUECKUX HEPABEHCTB. (2 Jaca)
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@OyHkuuu, uUX cBoMcTBa H rpaguku. CreneHHble, MMOKa3aTeJbHbIE,
JorapupmMuiyeckre U TPUroHomerpudeckue Gynkuuu. 24 ypoka.

Oynkuuu. O65acTe ompeneneHUuss U MHOXKECTBO 3HadeHW. ['paduk (yHKIINH.
[Toctpoenue rpadukoB GyHKIUH, 3aJaHHBIX Pa3IUYHBIMEA crioco0amu. CBOMCTBA
(GYHKIUH:  MOHOTOHHOCTH, YETHOCTh M  HEUYETHOCTb, IIEPUOJUIHOCTD,
OrpaHWYCHHOCTh. [IpOMEXYTKHM BO3pacTaHUs H yObIBaHHS, HaWOOJbIIEEe WU
HaUMCHbBIIICC 3HAYCHHS, TOYKH OSKCTpeMyma (JIOKQIbHOIO MaKCUMyma |
MuHuUMyMa).(2)  Bwvinykiocms  ¢ynxyuu.(l) Tpaduueckas uWHTEpIpeTanys.
[Tpumeps! pyHKIIMOHATBHBIX 3aBUCHMOCTEH B pEATbHBIX MTPOIIeCCaX U SBICHUSIX.

CnoxHast ¢yHkuus (komno3uuusi (QyHknui). B3aumHo oOpaTHble (QYHKIUU.
OO6nactp ompejaeneHds U 00JacTh 3HaYeHWl oOpaTHo QyHkiuu. ['padux
obpatHoi ¢pyHkumu. Haxoxaenue GyHkiuu, oOpaTHOM qaHHOM. (2)

Crenennast (pyHKIIMS C HATypaJbHBIM IIOKa3aTejaeM, €€ CBoWCTBa U rpaduk.(2)
Bepmuxanvuvie u copusonmanvuvie acumnmomst 2pagukos. I paguxu OpobHo-
nuneinvix @ynxkyui. (1)

Tpuronomerpuueckne (QYHKIMH, WX CBOMCTBA U TpaduKu, MEPUOTUYHOCTD,
OCHOBHOM mepuo/.(2) Obpamusie mpucoHomempuseckue GyHKyuU, ux ceoUCmea u

epapuxu. (1)
[TokazaTenbHast GyHKIMA (PKCIIOHEHTA), €€ CBOWCTBA U IpaduK.
Jlorapupmuueckast pyHKIUs, €€ CBOMCTBA U TpaduK.

[IpeobpazoBanus rpaduKoB: MapauiebHBIM MEPEHOC, CUMMETPUSI OTHOCUTEIIHBHO
OCEe KOOpAWHAT W CHUMMETPUS OTHOCUTEIBHO Hadaja KOOPAWHAT, CHMMETPHUS
OTHOCHTEJIBHO MPSIMOit Y = X,(2) pacmsidcenue u cocamue 80016 ocell KOOPOUHAM.

1)

IIpakTnyeckue padoornl (10 yacos)

HaxoxneHnne obiacTu onpeesieHus] 1 MHOXKECTBA 3HAUeHUH (YHKITHH.
[Ipaktuueckas padora 40.

Omnpenenenre TpoOMeXyTKOB MOHOTOHHOCTH M TOUEK dKCTpeMyMa (DyHKITUH.
[IpakTuyeckas padora 41.

21



Hccnenosanue Gpynkuuu no cxeme. [Ipaktuueckas padbora 42.

[TocTpoenue rpaduka cinoxuoi GyHkiuu, oopatHor GyHkiuu. [IpakTudyeckas
pabota 43.

[IpeobpazoBanus rpadukoB Gpynkuuii. [Ipaktuueckas padora 44.

BHeayauTopHbIe CAMOCTOATEIbHbIE DﬂﬁOTbl (13 4acoB)

Omnpenenenne yeTHOCTH (PyHKINH. (2 Haca)

Omnpenenenre MPOMEXYTKOB MOHOTOHHOCTH TpUTOHOMeTpudecko ¢yHkimu. (1
qac)

[TocTpoenue rpaduka u uccienoBanue 3aanHoi GyHkuu (2 yaca)

[TocTpoenue rpaduka GyHKIHUU MO 33J]aHHBIM CBOMCTBaM (yHKIMH. (2 Yaca)
Pactsxenue u cxatue rpaduka TPUrOHOMETPUUECKON PyHKIMU. (2 yaca)
CocraBneHue ONOpHOro KoHcnekTa «Buasl npeoOpazoBanus rpadukoBy (2 yaca)
[TapannensHbIi nepeHoc rpaduka GyHkiuu. (2 yaca)

Mmuororpanauku. 30 ypokos.

Bepiunsl, pedpa, rpanu MHOTOrpaHHuKa.(2) Pazsepmka. Mnocoepanibie yeiubl.
Boinyxnvie mnocoepannuxu. Teopema Diinepa.(1)

[Ipusma, ee ocHOBaHUsI, OOKOBBIE pedpa, BbICOTa, OOKOBasi MOBEPXHOCTh. [Ipsimast
1 HakyoHHas npusma. [IpaBunbHas npusma. [apamnenenunesn. Kyo.

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

CummeTpuu B KyoOe, B mapayienenunese,(2) ¢ npusme u nupamuoe.(1)
Tonusmue o cummempuu 8 npocmpancmee (yeHmpanvhas, ocesas, sepkanvras).(1)
Ceuenust MHOTOrpaHHUKOB. [locTpoeHne ceueHui.

[peacraBiieHre 0 MPAaBUIILHBIX MHOTOTPaHHUKAX (TETpasp, KyO, OKTasap,
JOJeKadIp U uKocasap). (2)

IIpakTnueckue padoorsl (10 yacoB)

Brruncnenue snemeHTOB pu3Mbl. [IpakTudeckast padota 45.

[TocTtpoenue ceuenuii npusmel. [Ipaktuueckas padorta 46.
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Breraucnenne snementoB nmupamuabl. [Ipaktudeckas pabora 47.
[TocTpoenue ceuenuit nupamubl. [Ipaktuueckas padora 48.

Pemenue 3amay mo teme «MHororpanaukm». [Ipaktudeckas padora 49.

BHeayauTopHbIe caAMOCTOATEILHBIE PA00THI (15 YacoB)

Borumncienue rpaaycHoil Mepbl ABYrpaHHOro yria (2 yaca)

N300pa3uth n-yroibHyI0 MIpU3My NPSMYIO U N-yroJbHYI0 HAKIOHHYIO MPU3MY (T10
BapuanTam) (1 gac)

Boruncrenue mionaayM rpaid MHOIOTpaHHMKa. (2 yaca)

PemuTh 3a1auy Ha BBIYMCIICHHE 3JIEMEHTA YCEUEHHON MUpaMubl. (2 yaca)
[TocTpoeHue oceBoe ceyeHue N-yroabHOM NpsiMOi pU3MBL. (2 Jaca)
OmnpeneneHue b B3aMMHOT'O PacIlOOKEHNs 3aJaHHBIX TOYEK, IPSIMBIX U
IJIOCKOCTEH Mpu3MbI (2 yaca)

[TocTpoenune oceBOro ceueHust n-yroabHOM MupaMuIsl. (2 yaca)
OnpeneneHue B3aMMHOTO PACIIOJIOKEHUS 33JaHHBIX TOYEK, IPSAMBIX U
MJIOCKOCTEN mupaMuibl (2 daca)

Tesna u noBepxHocTu Bpamenus. 10 ypoxos.

Humuaap W KoHyc. YcedeHHBIM KoHyc. OcHOBaHHME, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpa3yromias, pa3BepTka. OceBble CEUCHHS U  CCUYCHUS
MapajiyIeIbHbIE OCHOBAHUIO.

[Tap u cdepa, ux ceyeHus. DIUIUIC, TUepOoIIa, mapadboia Kak CeYeHUs KOHyca.
Kacatenpnas miockocts Kk chepe. Cdhepa, BnucaHHas B MHOTOTpaHHUK, cdepa,
OIMMCAaHHAs OKOJIO MHOTOTpaHHUKA.

HuiuHIpUYECKHUE U KOHUYECKHUE TTOBEPXHOCTH.

IIpakTuyeckue padorTsl (4 yaca)

Boluncienue 31eMeHTOB IWIMHIpa U KoHyca. [IpakTuueckas padora 50.
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Pemenune 3a1a4 Ha npUMEHEHNE CBOMCTB CEYEHHUS 1Iapa MIIOCKOCTHIO.
[TpakTuyeckas padora 51

BHeayauTopHbIe CAMOCTOATEILHBIE PA00THI ( 5 YacoB)

CocraBieHue KoHCIEKTa «BrnucanHbie W omMcaHHbIe MHOTOTpaHHUKWY (1 Jac)
Brruucienre 37eMEHTOB IMIMH Ipa U KOHYyca (2 Jaca).
Briuncnenue 35eMeHToB 1apa. (2 4daca)

N3mepenus: B reomerpuu. 14 ypokos.
[TousTue 06 00beme Tena. OTHOIIEHHE 00BEMOB O 100HBIX Tel. (1)

dopmyiibl 00beMa KyOa, IPSIMOYTOJIBHOTO MapajuieNenunesia, IpU3Mbl, IIUIHHIIPA.
®opMmynibl 00beMa TUpaMHUAbl U KOHyca. DOpMysbl TUIOMIAJAM TOBEPXHOCTEH
HUIMHApPA U KoHyca. @opmyIibl 00beMa mapa u miomaau chepsl.(2)

IIpakTnyeckue padorTnl ( 8 yacoB)

Boluncnenue mionaield moBepXHOCTH pu3Mbl, mupaMuibl. [IpakTrueckas padbota
52.

BbrurcieHue miomaar MoBepXHOCTH IIWIMHPA, KOHYca, 1rapa. [Ipaktndyeckas
pabora 53.

Boruncnenue oobema npusmsl, nupamuisl. [Ipaktuyueckas padora 54.

Breruucnenne o0bemMoB Ten BparieHus. [Ipaktudeckas pabora 55.

BHeayauTopHbIe CAMOCTOATEILHBIE PA00THI (8 4acoB)

Brrumncnenre 00K0BOI MOBEPXHOCTH YCEUEHHOM MUpaMu/Ibl. (2 daca)
Brruncnenne 00KOBOM MOBEPXHOCTH YCEUEHHOTO KOHYca. (2 yaca)
Brruncnenne o0beMOB yceueHHOM MUpaMuibl U KOHyca. (2 Jaca)
Brruncnenue o0beMa mapoBoro cerMeHTa U cexropa. (2 yaca)
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HAYAJIA MATEMATHUYECKOI'O AHAJIM3A. 32 yaca

ITocnenoBaTeabHOCTH. CriocoOmI 3a1aHus u CBOMCTBA  YHCIIOBBIX
nocienoBarenbHocTel.(2)  I[lonstTe o  mpedene  MOCIEAOBATEIbHOCTH.
CymiecTBoBaHHE TIpejesia MOHOTOHHOM OTpaHMYEHHOM IOCIEI0BATEILHOCTH.
(1)CymmupoBaHue MOCJIe0BaTEILHOCTEH. beckoneuno yOBIBaroIIast
reoMeTpUYECKasl Mporpeccus u ee cymma.(2)

[Tonsarue o HenpepbIBHOCTH PyHKIHH. (1)

[IpousBognas. Ilonstue o mnpousBomHON QYHKIMH, €€ TEOMETPUYECKUH U
(duznyeckuii cMbIca. YpaBHEHHE KacaTeabHOU K rpaduky ¢pyHkuuu. [IponsBoanble
CYMMBI, Pa3HOCTH, IIPOM3BENCHMs, YacTHOro. IIpom3BOIHBIE OCHOBHBIX
3JIeMEHTapHbIX (pyHKuu. [IpruMeHeHne Npon3BOAHON K MCCIEIOBAaHUIO (DYHKLIMN
U noctpoeHuto rpaduxos. (2) IIpousBoaHbie 00paTHON (YHKIMH U KOMIIO3ULUH

¢ynkunn.(1)

[IprMeph! UCIIONB30BaHUs POU3BOAHON I HAXOKICHUS HAWJIy4llIero peIieHus
B NIPUKJIAIHBIX 3a7a4ax. Bropas npou3BoaHas, €€ reOMETpUUYECKU U (PU3NUECKUI
cMmbici. [IpumeHeHHe MPOU3ZBOAHOM K HUCCIEAOBAHUIO (YHKIMN M MOCTPOCHUIO
rpadukoB. HaxoxxJIeHwe CcKOpocTH [JIsi Tpoliecca, 3agaHHOro GopMysnol u
rpadukom.(2)

[lepBooOpa3zHass u wuHTerpan. IIpumeHeHue OmNpeneNeHHOro WHTerpajia s
HAXOXJCHUS TUIOIIAAM KpuBOJWHEHMHOW Tpaneuuu. @dopmyna Herotona—
Jlentonuma. Ilpumepsl mpuMeHeHust UHTETpaia B pu3nke u reomeTpun.(2)

IIpakTudyeckue padoornl (16 yacos)

Brruucnenne npezenos nocnenoBarensHocTel. [Ipaktraeckas padoTta 1.
Breruucnenne npenena gynkiuu. [Ipaktudeckas padora 2.
Brruncnenue npousBoanbix. [IpakTudeckas padora 3.

CocraBnenue ypaBHeHUs KacaTelnbHOU K rpaduky pynkuuu. [Ipaktuueckas
pabota 4.

HccnenoBanrie pyHKIMIA HA MOHOTOHHOCTb U SKCTPEMYMBI C TIOMOIIIbIO
npousBoaHou. [TpakTuyeckas padora 5.
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OTpIcKaHNEe HAUOOJBIIIETO ¥ HAMMEHBIIIETO 3HAUYCHUS (DYHKITMH C TIOMOTIIHIO
npousBoaHou. [TpakTuyeckas padora 6.

Brruncnenne nepBoodpasubix. [Ipaktudeckas padora 7.

Breraucnenne onpeneneHHbIX HHTErpaioB. [IpakTudeckas padota 8.

BHeayauTopHbIe CAMOCTOATEIbHbIE DﬂﬁOTbl (16 4acoB)

Berauciaenue n-ro 4jieHa 4YMCI0BOM MOCIIEIOBATEIBHOCTH. (2 Jaca)

CoctaBuTth  omopHblid  KOHCIEKT  «lIpaBuma  BBIYMCIIEHMIA — TIpenesioB
nocJenoBaTeNbHOCTEW» (2 yaca)

Brruncnenue npenenos nocienoBaTebHOCTEN. (2 yaca)

Boruucnenue mnpeaena ¢yHkuuii (2 gaca).

Bbluncnuth Npon3BOHBIE 33JaHHBIX (PYHKIUN B TOUKE.(2 yaca)

CocraBnenue Ta0auipl «CBsI3b MEXAY MOHIATHUSMU MAaTEMAaTUKU U MEXaHUKW» (
24aca)

Berunciienue ckopocTH MaTepUaIbHOM TOYKHU C MTOMOIIBIO MTPOU3BOIHOM. (2 yaca)
CocraBnenue koHcnekta «uTerpansHas Gopmyna oobemay. (2 yaca)

JJIeMeHThl TEOPUH BEPOATHOCTEH. JJIeMEeHThl MATEMATHYECKO CTATUCTHKH.
12 gacos.

CoObiTHE, BEPOATHOCTH COOBITHS, CIIOKEHHUE M YMHOXXEHHE BEPOATHOCTEH.
(2).Ilonarne o He3aBUCHUMOCTH COOBITHH. JIUCKpeTHas ciydaiiHas BeEJIMYHHA,
3aKOH €€ pacnpenesieHus. UHCIIOBbIE XapaKTEPUCTUKHU AUCKPETHOW CIIy4alHOMU
BenuuuHbl. [loHaTHE 0 3aKoHe OobIMX yucen. (1)

[IpencraBnenre nAaHHbIX (TAOJNULBI, AWarpaMmsbl, Tpaduku),(2) reHepaabHas
COBOKYIIHOCTb, BBIOOpKa, cpeiHee apudpmernueckoe, Meauana. [lonstue o 3agadax
MaTeMaTu4yecKor cTaTUCTUKU. (1)

Pelenne npakTHYecKux 3a7a4 ¢ MPUMEHEHUEM BEPOSTHOCTHBIX MeTO10B.(1)

IIpakTuyeckue padorTsl (4 yaca)

Brruncnenue BeposiTHocTH coObITus. [IpakTuyeckas padora 9.
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Pemenue 3ama4 ¢ mpuMeHEHHEM BEPOSITHOCTHBIX MEeTO10B. [IpakTrueckas pabota
10.

BHeayvauTopHbIE CAMOCTOATEILHBIE PA00THI (6 YaCOB)

CrnoxxeHre U YMHOXKEHHE BEpOSATHOCTEN cOObITHS. (2 Yaca)

Bolunciienre yclaoBHOW BEPOSITHOCTH HE3aBUCHUMBIX COOBITHM. (2 yaca)
[IpencraBnenne maHHBIC WCOBITAHUNA (HAOMIOAEHWN) B BHUAEC JUArPaMMBbI
(rpaduxka). (2 yaca)

YpaBHeHNs U HepaBeHCTBa. 32 yaca.

Pemenne  panuoHaJbHBIX,  IOKA3aTENbHbIX,  JIOTApU(PMHUUYECKUX U
TPUTOHOMETPHUYECKUX ypaBHeHU(2) 1 HepaBeHCTB(1). Pemenue upparroHaibHbIX
YPaBHEHUW U HEPABEHCTB.

OCHOBHBIE ~ TIpUEMBI  pPELIEHUS CUCTEM  ypPaBHEHUU:  IOACTaHOBKA,
anreOpanveckoe CJIOXKEHHE, BBEJCHHE HOBBIX IEPEMEHHBIX. PaBHOCHIIBHOCTB
YPaBHEHUM, HEPABEHCTB, CHUCTEM. PemeHne cucrteM ypaBHEHUHW C JByMs
HEW3BECTHBIMH (TIpocTeliimue Tumbl). PelieHne cucteM HEpaBeHCTB C OJHOMU
nepeMeHHOH. (2)

Jloka3zaTenbcTBa HepaBeHCTB. HepaBeHCTBO O cpelHEM apU(PMETHUECKOM U
CpEIHEM T€OMETPHUECKOM JBYX ducell. (2)

Hcnonb3oBanue CBOMCTB M TpadukoB (GYHKLUMIA MpU pEUICHUU ypaBHEHUI U
HepaBeHCTB. MeTon HHTEepBasioB. M300pa’keHne Ha KOOPAMHATHOW IUIOCKOCTH
MHOKECTBA PEIICHUI YpPaBHEHUW W HEPABEHCTB C JBYMsI MEPEMEHHBIMH M HX
cucreMm. (2)

[IpumMeHeHne MaTeMaTUYECKUX METOJOB JJisi PEIICHUS COAEPKATEIbHBIX
3a/lay U3 pas3lIMyHbIX 00JacTeil Hayku W MpakTUKU. MHTepnperanus pe3yibrara,
y4eT pealibHbIX OrpaHHUYCHHIA. (2)

IIpakTuyeckue padoornl (16 yacos)

Pemenue panronansHbix ypaBHeHui. [IpakTudeckas padora 11.

Pemenue uppannonanpHbeix ypaBHeHui. [Ipaktuueckas padora 12.
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Pemmenne nokazarenbHbIX U Jorapudmuyeckux ypaBHenuil. [Ipaktuueckas padota
13.

Pemenue tpuronomerprueckux ypasHeHuil. [Ipakruueckas padora 14.
Pemenue panroHaneHbIX HepaBeHCTB. [IpakTtnueckas padora 15.
Pemenne nppanmoHanbHbeIX HepaBeHCTB. [IpakTrueckas padota 16

Perenne mokaszareapHBIX U JorapuGMUIecKuX HepaBeHCTB. [IpakTnyeckas
pabora 17.

Pemenue tpuronomerpruyeckux HepaBeHCTB. [IpakTuueckas padora 18.

BHeayauTopHbIe caMOCTOATEILHBIE PA00THI (16 YacoB)

Penrenue cucTeMbl ypaBHEHUI METOIOM IMOJICTAHOBKU U METOJIOM CIIOXKEHUS. (2
yaca)

Pemenue cucteMsl ypaBHEHUN rpa@uuecKuM METOI0M. (2 yaca)

HaxoxneHnue o0iacTu JOMyCTUMbIX 3HAU€HUN HEpaBeHCTBA. (2 Jaca)

Pemenue HepaBeHCTB METOIOM MHTEPBAJIOB. (2 yaca)

Pemenue npoOHO-paoHaILHOTO HEPABEHCTBA. (2 yaca)

Pelenue nppanroHanbHOTO HEpABEHCTBA. (2 yaca)

Pemenne TpuroHOMETpUYECKOro HepaBeHCTBA. (2 yaca)

Pemiennie 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 nedcTBuil ¢ KOMIUIEKCHbIMU yuciaamu. [IpakTudeckast padorta 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.
Boeruucnenue norapugmos. [Ipaktuueckas padora 7.

[Tpeobpa3oBanue norapupmMuyeckux BolpakeHui. [Ipakruyeckas padora 8.

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

Pemenue nokasarenbHbiX ypaBHeHul. [Ipaktuueckas 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. [IpakTuueckas padora 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.

Haxoxnenune yria mexay miockoctsimu. [Ipaktudeckas padora 20.

Pemenne 3a1a4 Ha NpUMEHEHUE CBOMCTB NEPIECHINKYIISPHBIX TNTIOCKOCTEN.
[Ipaktrnueckas padora 21.

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

[Tpumenenue popmynsl «buaoM HproToOHa» 1U1s1 BO3BEAEHUSI MHOTOUJIEHA B
crenens. [logcuer OnHOMUHANBHBIX KO3 puuuenToB. [IpakTuueckas 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 3aay Ha MpUMEHEHHE MPABUJII CIIOXKEHUSI BEKTOPOB. [IpakTuyeckas
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 «KoopauHatel u BeKTOphI». [IpakTuueckas padora 30.
Boluncnenue cuHyca, KOCUHyca, TaHreHca, koTaHnrenca. [Ipakruueckas padora 31.

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

Brruncnenue paguanHoi u rpagycHoi mepsl yria. [Ipaktuyeckas 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, apKKOCUHYycCa, apKTaHIe€HCa, apKKOTAaHT€HCa.
[TpakTuyeckas padora 36.

Pemenue tpuronomerprueckux ypasHenuil. [Ipakruueckas padora 37.
[Tpeobpa3oBanus TPUrOHOMETPUUECKUX BhIpakeHuH. [IpakTuueckas padota 38.
Pemenue 3amay mo teme «OcHOBBI TpuroHomMeTpum». [Ipaktrueckas padora 39.

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

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

Uccnenosanue Gpynkiuu no cxeme. [Ipaktudeckas padora 42.

[TocTpoenue rpaduka cinoxHoit pyHkiuu, oopatHon pyukiuu. [IpakTruueckas
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 CCUCHHMSI IIapa TUIOCKOCTHIO.
[Tpaktrueckas padora 51

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

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

Boruncnenue oobema npusmsl, nupamuisl. [Ipaktuyeckas padora 54.
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Brrancnenne o0pemMoB Ten BpamieHus. [Ipaktudeckas padora 55.
3 cemecTp
Briuncnenue npenenoB nociegoBaTeabHocTe. [Ipaktuueckas padota 1.
Boruncnenue npenena gynkiuu. [Ipaktudeckas padota 2.
Boruncnenue npou3Boaubix. [Ipaktuyeckas padora 3.

CocraBnenue ypaBHeHHs KacaTeabHOU K rpaduky Gynkuuu. [Ipaktruueckas
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.

Boeruncnenne nepsooOpasubix. [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 panronansHbiX ypaBHeHu. [Ipaktudeckas padora 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 CTaHAApPTHOM 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(PMUIECKOTO
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 mokazareabHOM U Jorapudmudeckoit pyukiuu. (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
mIockocT». (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 3amauu 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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