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Pabouass mporpamma cocTaBieHa Ha OCHOBE (henepanbHOr0 KOMIIOHEHTA
roCyAapCTBEHHOTO CTaHIapTa cpeaHero ooiero oopazoanusi(2004) u npumepHoi
nporpaMmbl yueOHOM nucHuIuimHbl MaTtemMatuka (2008 r.), B COOTBETCTBUHU C
y4eOHBIM TUTaHOM, yTBepkJIeHHbIM aupekTopom I'TIOY KMT 01.07.2020 .

VYyeOHast OUCHUIUIMHA B YYPEKICHUSX CpeAHEro mnpodecCruoHaIbHOTOo
oOpa3oBaHUs M3y4aeTcs C y4eTOM MpOoQuiIsl MoJydaeMoro npodhecCHOHaIbHOTO
00pa30BaHUs — COLIMAILHO-I)KOHOMHYECKOTO.

[Iporpammy paszpabotana npenopaBaTenb matemaTtukun Wrommua Enena
BukroposHa.
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MNOSACHUTEJBbHAS 3AIINCKA
[Tporpamma pa3paboTaHa B COOTBETCTBHH C:

- @enepaabHBIM KOMIOHEHTOM TOCYAapCTBEHHOI0 00pa30BaTENbHOIO CTaHAapTa
cpenHero (moiHOrO) oOmero oOpa3oBaHMsI MO MaTEeMaTHKE, YTBEPIKICHHOTO
MunucrepctBoM o0Opa3oBanusi Poccuiickoii ®enepaunu, npukaz Ne 1089 or
05.03.2004 r.;

- IPUMEPHOM MPOrpaMMoi y4yeOHOW AMCHMUIUIMHBI MAaT€MAaTHKHU Uil mpodeccHii
HAYaJIbHOTO TPO(ECCHOHATBFHOTO O00pa3oBaHHUs U CIEUUATIbHOCTEH CpeIHero
npodeccCuoHaNbHOTO  00pa3oBaHMs,  PEKOMEHJOBaHHOW  MuUHHCTEPCTBOM
oOpa3zoBanuss u Hayku Poccuiickoit ®eneparnuu DeaepanbHbIM HHCTUTYTOM
pa3BuTHs oOpazoBanus, r. Mockaa, 2008 r.;

- [Ipukazom Ne 2643 ot 10 Hos106ps 2011 roga o mpodHanpaBIECHHOCTH.

- PaGouum y4eOHBIM MIaHOM 1O MPO(ECCUH, YTBEPKACHHBIM JTUPEKTOPOM
I[TIOY KMT 01.07.2020 .

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 CPEIHETO 3BEHA.

CornacHo «PexomenpanusM 1o peaiu3alnuu 00pa30BaTEIbHOM MPOrpaMMBbI
cpenHero (MoyHOro) oOmero o0pa3oBaHUsT B 00pa30BATENbHBIX YUPEKICHUAX
cpeaHero mpogeCCUOHATIBHOTO 00pa30BaHUsI B COOTBETCTBUHU C (eaepaibHbIM
0a3UCHBIM y4YyeOHBIM IUIAaHOM M TNPUMEPHBIMH Y4E€OHBIMM IJIaHAMM IS
oOpa3oBarenbHBIX  yupexaeHudd Poccuiickoit  @Depepanuu, peagu3yrONIuxX
nporpaMMbl  obmiero oOpazoBanus» (mUcbMO JlemapTamMeHTa TroCyAapCTBEHHOU
NOJIUTUKA W HOPMATUBHO-TIPABOBOIO pETyIHpOBaHUs B cdepe oOpa3oBaHus
Muno6puayku Poccun ot 29.05.2007 Ne 03-1180) marematuka B YUpEKICHUIX
cpenHero mnpodeccuoHabHOTO 00pa3oBaHUsl HU3y4aeTcsi € y4eToM Mnpoduis
MoJTy4yaeMoro npodeccuoHaabHOro 00pa3oBaHus.

Marematuka u3ydyaercs B T€4eHUHM | roja Kak nmpouibHBIN y4eOHbIH HpeaMer
IpU OCBOEHUU CHEIHUATBHOCTEH COLMAIbHO-A)KOHOMUYECKOTO MNpoduias B
o0beMe 468 yacoB, U3 HUX 156 yacoB — BHEayAUTOPHO, 312 yacoB — 00s3aTeNbHON
ayIUTOPHOM HArpy3KH, Ha MIEPBOM CEMECTpE peanusyercsa 128 ayIuTOpHBIX 4acoB,



Ha BTOpoM — 184 waca. [lo okoHuanum 2 cemecTpa OOydYaromIMecs MPOXOMAST
IPOMEXKYTOYHYIO aTTECTAIUIO B BHJIE SK3aMEHA.

Pabouas mporpamMmMa OpHEHTHpPOBaHA Ha TOCTHKEHHE CIEAYIOUIMNX LIeNeil:

e (opMupoBaHue NpeACTABICHUI 0 MATEMATUKE KaK YHUBEPCAIBHOM SI3bIKE
HayKH, CPEJICTBE MOJICIIMPOBAHUS SIBJICHUIN U IIPOILIECCOB, 00 UIESIX U METOIax
MaTEeMaTUKH;

e  pa3BUTHE JIOTHYCCKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKECHHSI,
ANTOPUTMUYECKON  KYyJIbTYpPhl, KPUTUYHOCTH MBIIIJIEHUS Ha YpPOBHE,
HEOOXOMUMOM JUIS Oyaymied mpodheCCHOHAIBHOM — JCSATEIbHOCTH, IS
MIPOJIOJIKEHUS 00pa30BaHUS U CAaMOOOPa30BaHMUS;

e  OBJIaJeHHME MATEMATH4YeCKUMH 3HAHUAMH U YMEHUSIMHU, HEOOXOIMMBIMHU B
MOBCETHEBHON O KM3HM, [UJIsI M3YYEHHUS CMEXHBIX ECTECTBEHHO-HAYYHBIX
JUCUUIUIMH Ha 0a30BOM YpOBHE W AUCUUIUIMH MPOPECCUOHAIBHOIO LHKIIA,
JUIs. TIoJTydeHusi oOpa3oBaHUs B O0JacTAX, HE TPEOYIOMMX YIrIyOJIeHHOU
MaTeMaTHYECKOH TOJrOTOBKH;

e  BOCHHMTAHME CPEJICTBAMHM MAaTEMATHUKH KYyJbTYpbl JUYHOCTH, MMOHUMAaHUS
3HAYUMOCTH MATEMATUKHU JIJII HAYYHO-TEXHUYECKOTO MPOTpecca, OTHOIIECHUS
K MaTeMaTHKE KaK K YacTH OOIICUYEIIOBEUCCKON KYIbTYphl Yepe3 3HAKOMCTBO
C UCTOPHUEH pa3BUTHUSA MATEMATUKH, SBOJIIOILIMEH MATEMATUUECCKUX UJICH.

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

[ aneebpauueckas aunus, BKIIOYAIONIAS CHCTEMATHU3AIMIO CBEJACHHUM O 4HCIaX;
U3yYeHUE HOBBIX W O00OOIIEHME paHEee H3YyUYCHHBIX orepanuii (BO3BEICHUE B
CTETNIEHb, W3BJCYCHHE KOpHS, JiorapuMupoBaHHE, CUHYC, KOCHHYC, TaHTEHC,
KOTaHTCHC M OOpaTHBIC K HUM); U3y4YE€HHUE HOBBIX BHOB YHCJIOBBIX BBIPAKECHUN U
GbopMysI; COBEpPIICHCTBOBAHHWE TIPAKTUYCCKUX HABBIKOB U BBIYHCIHATCIHLHOU
KyJIbTYpBlI, PacCHIMPEHHE W COBEPIICHCTBOBAHUE areOpamyecKoro armapara,
cOPMHPOBAHHOTO B OCHOBHOW IIIKOJIS, M €ro IpPUMEHEHHE K PEIICHUIO
MaTEeMaTUYECKUX U TMPUKIAJIHBIX 337144,

1 meopemuxo-ghynKkyuonanbHas JuHus, BKIIOYAIOMAs CUCTEMATHU3AMI0 U
pacIMpeHrue CBeICHU 0 (YHKIHIX, COBEPIICHCTBOBAaHUE TpahUUECKUX YMEHUMH;
3HAKOMCTBO C OCHOBHBIMM HJAECSIMM M METOJAMU MAaTeMaTHYECKOrO0 aHaiau3a B



o0bemMe, TIO3BOJISIOLIEM HCCIENOBaTh JJIEMEHTapHble (YHKUMH U peuaTh
IpocTeiine reoMeTpudecKkue, GU3NIECKUe U Ipyrue MNpuKiaJHble 3a1a4u;

[ aunusa ypaenenuti u HepaeeHcme, OCHOBaAHHAs HA TIOCTPOEHUHU M UCCIEIOBAaHUU
MaTEeMaTUYeCKUX MOJIENel, MepeceKaromascs ¢ aireOpandeckol M TEOpeTHUKO-
GyHKUMOHATBHOM JUHUSMU W BKJIIOYArONIash Pa3BUTHE W COBEPILIEHCTBOBAHHE
TEXHUKU aredpandeckux npeoOopa3oBaHuil /ISl pellieHHs] ypaBHEHU, HEPABEHCTB
U cucteMm; (OPMHUPOBAHHUE CIIOCOOHOCTH CTPOUTH M HCCIENOBaTh MpPOCTEHIINE
MaTE€MaTUYECKHE MOJIENH MPU PEUICHUH MPUKIAIHBIX 3a1a4, 3a7a4 U3 CMEXKHBIX U
CHELUATbHBIX JUCLMIUINH;

(] ceomempuueckas JuHusd, BKIIOYAIOMIAS HAIVISIAHBIE TPEICTABICHUSA O
IIPOCTPAHCTBEHHBIX (PUTypax U U3y4YE€HUE X CBOMCTB, (GOPMUPOBAHHUE U PA3BUTHE
IIPOCTPAHCTBEHHOTO  BOOOpa)X€HUs, pPAa3BUTHE CIOCOOOB TI'E€OMETPUYECKHX
U3MEPEHUN, KOOPAMHATHOTO W  BEKTOPHOIO  METONOB  JUIA  PELICHUs
MaTEMaTUYECKHUX U IMPUKIIAIHBIX 3a/1a4;

1 cmoxacmuueckas nunus, OCHOBaHHAsE HAa Pa3BUTHH KOMOMHATOPHBIX YMEHMWIA,
MpEACTaBICHUM 0 BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX
OKPY’KaIOIIEr0 MUPA.

B nensx peanuszanuy MpPakKTUKO-OPUEHTUPOBAHHOW COCTABIISIIOIIEM B JAHHOU
paboueil  mporpaMme  MPEIYCMOTpPEH  OOJBIION  00BEM  MPAKTUUYECKOM
JEATEIIbHOCTH, KaK Ha YPOKaX, TaK U BO BHEYPOUYHOE BpeMs. DTO MPAKTUUYECKHE
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 y4eOHBIX 37eMeHTOB B paznene «CoaepxaHue
y4eOHOM TUCITUTIIINHBD).



TpeGoBanus Kk pe3yabTaTaM 00y4eHHUs

B pesynbraTe uzyueHus y4eOHOW IUCUUIUIUHBI «Marematukay oOydaroniuiics
JTOJIKEH

3HATH/TIOHUMATD |

® 3HA4YCHUC MaTeMaTHUECKOM HAayKH pInIb: | peUICHUA 3ajJa4,
BO3HHUKAIOIMIUX B TCOPHH M IIPAKTHUKE, IIHUPOTY MU B TO KC BPCMA
OI'PaHUYCHHOCTDL INPUMCHCHUA MATCMATHYCCKHUX MCTOJOB K aHAJIN3Yy
" UCCIICAOBAHUIO IIPOLICCCOB U SIBJICHUM B Impupoac u 06HIGCTBG;

® 3HAYyEHHUE IPAKTUKU U BOIIPOCOB, BOZHUKAIOIIUX B CAMOM MAaTEMaTUKE
st GOPMHUPOBAaHUSA M PA3BUTHA MATEMATHYECKOW HAyKH; UCTOPHIO
pa3BUTHS TOHATHS 4YHUCHA, CO3JaHHUS MAaTeMaTUYECKOTO aHaJu3a,
BO3HUKHOBEHUS U Pa3BUTHS T€OMETPHUH;

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

® BEpOSITHOCTHBIA XapakTep pa3IMYHbIX IPOLECCOB OKPYKAIOLIErO
MUDA.

AJITEBPA

YMeETh:

® BBHINOJHATH apuMeTHyecKue IEHCTBUS HaJ YHUCIAMH, COYeTas YCTHbIE U
NUCHbMEHHBIE MPHUEMbI; HAXOAWTh MPHUOIMKCHHbIE 3HAUEHUS BEIUYUH U
NOTPEIIHOCTA BBIYUCICHUN (a0CONIOTHAsT M OTHOCHUTEIIbHAsA); CPAaBHHUBATh
YHUCJIOBBIE BBIPAKEHHUS;

® HAxXOJUTh 3HAYCHUS KOPHS, CTENEHH, Jorapudma, TPUTOHOMETPUIECCKUX
BBIpQKEHU Ha OCHOBE OMNPEACJICHHS, MCIOJIb3ys MpPU HEOOXOJAUMOCTH
WHCTPYMEHTAJIbHBIC CPEJICTBA; MOJb30BATHCS MPUOIMKECHHON OIEHKOW TpHU
MMPAKTUYECKUX PacyeTax;

® BBHINOJIHATH MPEOOPa30BaHUs BhIpAKEHUN, TPUMEHSSE (POPMYJIbl, CBSI3AHHBIE CO
CBOMCTBaMHU CTEIEHEH, JorapumMoB, TPUTOHOMETPUUECKUX (PYHKIIUHA;

[IpmoOpeTaTh  TPAKTUYECKUNM  OMBIT  JIEATEIBHOCTH,  MPEAIIECTBYIONIEH
npoecCUOHaNbHON, B OCHOBE KOTOPOM JIEKUT  JAHHBIM Y4YeOHBIA MpEeaMET,
UCII0JIb30BaTh MPUOOPETEHHBIEC 3HAHUS M YMEHHSI B IPAKTUUECKOM JESTEIBHOCTU U
ITOBCEHEBHOM KU3HU:



® /I TMPAKTUYECKHX pacueToB Mo Qopmyiam, BKIOYas (OpMYIIbI,
COJEp>KaIllie CTENEeHH, paJuKallbl, JorapuMbl U TPUTOHOMETPHUECKUE
(GYHKIIMHM, HWCMONB3YysSd TpPU HEOOXOJUMOCTH CIPABOYHBIE MAaTE€pHANbl U
IIPOCTENIINE BEIYUCIUTEIBHBIC YCTPONCTBA.

e DyHKUMH U TPaPUKHU
YMeETb:

® BBHIUKCIATH 3HAUCHHE (PYHKIMM IO 3aJaHHOMY 3HAYCHHIO apryMeHTa MpH
pa3IMUYHBIX COC00ax 3aAaHus PYHKIINU;

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

CTpOUTh TpaduKu HU3YyYEHHBIX (YHKIMHA, WUIIOCTPUPOBATh MO Trpaduky
CBOMCTBA AJIEMEHTAPHBIX (PYHKITUH;

® IICMOJIb30BaTh MOHATHE (PYHKIMHM [JI ONMUCAHUS M aHaIN3a 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 ISl IPUOOPETEHUsI MPAKTUUYECKOTO OMBITA AESTENbHOCTH, MPEIIIECTBYIOMICH
npoecCUOHaNbHOM, B OCHOBE KOTOPOM JIEKUT JAHHBIN YUEOHBIN MTPEAMET.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a
YMeETh:
® HaxOJUTh MPOU3BOAHBIC ATTEMEHTAPHBIX (PYHKIUN;

® UCIOJIb30BaTh MPOU3BOJHYIO AJI U3YUYEHUSI CBONCTB (YHKUMN M MOCTPOCHMUS
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 HpOCTCfIIHHX ClIydJadx I1uiom@ain " 00BEMBI C HCIOJIL30BAHHUEM
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
dbusznyecknx, Ha HaWOOJNBIINE M HAMMEHbBIIWE 3HAYCHHS, Ha HAXOXKICHHE
CKOPOCTHU U YCKOPEHUS;

e Ui NpUOOPETEHUs MPAKTHUYECKOTO ONbITa JEATEIbHOCTH, MPEIIIECTBYIOLICH
npohecCHOHANBHOM, B OCHOBE KOTOPOM JISKUT JaHHBIN y4eOHBIH MpeaMeT.

YpaBHeHNS U HEPABEHCTBA
yMeThb!

¢ pPCIIATh PaldlrOHAJIbHEBIC, IIOKAa3aTCIbHLIC, HOFapI/I(i)MI/I‘ICCKI/IG,
TPUTOHOMCTPHUUCCKHUC YPAaBHCHHA, CBOIAIIUCCA K JIMHEHMHBIM U KBaaApPAaTHbIM,
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,

¢ COCTAaBJIATh M PCIIATh YPABHCHUA N HCPABCHCTBA, CBA3LIBAIOIINNC HCU3BCCTHLIC
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 IOCTPOCHHA N UCCIICAOBAHUA HpOCTCfIH.IPIX MaTEMATHYCCKUX MOI[CJ'ICfI;

e ISl IPUOOPETEHUs] MPAKTUUYECKOrO OMBITA ACSTENbHOCTH, MPEIIIECTBYIOMICH
npodeccuoHaNbHOM, B OCHOBE KOTOPOM JIKUT JAHHBIN YUEOHBIN MTPEAMET.

KomOuHaTopuka, CTAaTUCTHKA U TEOPUsI BEPOSITHOCTEH
YMETh!

® pemarh MpocTelilne KOMOMHATOPHBIE 33aJlayd METOJOM Iepedopa, a Takke C
WCITOJIb30BAHUEM M3BECTHBIX (hOPMYIT;

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

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

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

® aHaJlm3a I/IH(bOpMaI_[I/II/I CTaTUCTUYCCKOI'O XapaKTepa,
9



® i MPUOOPETEHUs MPAKTHUUYECKOTO OMbITA JEATEIbHOCTH, MPEIIIECTBYIOUICH
po(hecCHOHANBHOM, B OCHOBE KOTOPOU JICKUT JaHHBIN Y4eOHBIHN MpeaMeT.

I'EOMETPUs
yMeTh:

¢ DPACIIO3HABATL Ha UYCPTCIKAX MW MOACIIX IIPOCTPAHCTBCHHBLIC (bOpMBI;
COOTHOCHUTBH TPCXMCPHBIC 00OBEKTHI C UX OIIMCaHHUAMH, I/I306pa}KeHI/ISIMI/I;

¢ OIIMCBIBATH B3aMMHOC PACIIOJIOKCHHUC IIPAMBIX H IJIOCKOCTEHN B ITPOCTPAHCTBC,
apzcymenmupoeanib ceou CyOfC()eHuﬂ 00 smom Ppacnonodtcenuu,

® aHAJIM3MPOBATh B MPOCTEHIIMX ClIydasxX B3aMMHOE PACIIOJIOKEHHE OOBEKTOB 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 CTCPCOMCTPHUYCCKUC 3aJa4M Ha
HaXO0XIACHHUC I'COMCTPHUUCCKHUX BCIIMINH (IIJIHH, YIJI0B, HJIOHIa,Z[Cﬁ, O6'[>€MOB);

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

® IIPOBOJUTH JOKA3ATEIBHBIE PACCYKIACHUS B XOJI€ PEUICHUS 3a1aY;

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;

® BBIYHMCICHUS] OOBEMOB U ILIOIIAIEH MMOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MIPH
pEeIICHUH  TPAKTUYECKUX  3a/ad, HUCHOJNB3ys TP HEOOXOJAMMOCTH
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 HOg0ps
2011 roga 3a Ne 2643 no3uius "ucnoyib30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHUS
B MPAKTUYECKOM JESATENbHOCTM M IIOBCEJIHEBHOM JKM3HM Mis:" mojpaszziena
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"TpeGoBaHMs K YPOBHIO MOATOTOBKH BBITYCKHUKOB" pa3nena "CraHmapT cpeHero
(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 pesynbrare u3yueHus  y4eOHOW  JIUCHUILIMHBI  «MaremaTtuka
oOy4Jaronuiics 10KeH OBJIaAeTh 00IMMH KOMIIETEHIIUSIMHU

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

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

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

OK 4. OcymiecTBisTh MOUCK U MCHOJB30BaHUE MH(OpMaALMU, HEOOXOIUMOMN ISt
3¢ (EKTUBHOTO BBINOJIHEHUSI NPOPECCHOHANBHBIX 3a]a4, IpOo(EeCCUOHATBLHOTO U
JUYHOCTHOTO PA3BUTHSI.

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

OK 6. PaGotarh B KOJUIEKTUBE M KOMaHJE, 3P(HEKTUBHO OOIIATHCS C KOJUIETaMH,
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, 3aHUMAThCS caMOOOpa3oBaHUEM, OCO3HAHHO TUIAHUPOBAThH ITOBHIIIICHUE
KBaJTU(DUKAIIAH.

OK 9. OpueHtupoBaTbCsi B  YCJIOBUSIX YacTOM CMEHbl TEXHOJOTMH B
poecCHOHANTEHOM NESITEIEHOCTH.
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PACCMOTPEHO YTBEPXIAIO

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:
38.02.03 OnepannoHHaA 1eATEIbHOCTH B JIOTHCTHKE

KosmuectBo vacos
Mudp HanmenoBanue Makcu | BHeay | KonmyecTBo ayauTOpPHBIX
paszen pa3aeioB U TEM MajbHa | IUTOPH | YaCOB MPHU OYHOM hopme
a s ast oOy4eHus
TEMBbI Harpy3 | camocCT
BCETO IIpak | Kontp
Ka 0SITEIb
TUYEC | OJIbHBI
yyaiu | Hast
KX | X
Xcs pabota
pabor | pabot
1 cemecTp
1 Brenenue 2 - 2 - -
2 Pa3zButue nonsitusi o | 26 10 16 8 1
qucIie.
3 Kophu, crenenu u 56 18 38 22 1
sorapu@Msl.
4 [Ipsmbie u 36 12 24 12 1
MJIOCKOCTH B
POCTPAHCTBE
3) DJIEMEHTBI 18 6 12 6 1
KOMOUHATOPHUKH.
JlercTBUS C
MHOT'OYJIEHAMHU
6 DJIeMEHThI TEOPUU 18 6 12 6 1
BEPOSTHOCTEH.
DJIEMEHTHI
MAaTEMATUYECKOUN
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CTaTUCTHKH.
7 Koopaunater u 36 12 24 12 1
BEKTOPBHI.
Hroro 3a 1 cemectp | 192 64 128 66 6
2 ceMecTp
8 OcHOBBI 62 20 42 16 1
TPUTOHOMETPHH.
9 OyHKIUHU, UX 36 12 24 10 1
CBOMCTBA U rpaduKmy.
CreneHHEBIE,
HOKa3aTeNbHBbIE,
jgorapuMuyeckue u
TPUTOHOMETPHUUYECKU
e QyHKUHUH.
10 MHororpaHHHUKH. 45 15 30 10 1
11 Tena u moBepxnoctu | 15 5 10 4 1
BpAaIICHHUS.
12 Hauana 48 16 32 16 1
MaTEeMaTHYECKOTO
aHaym3a.
13 N3mepenus B 22 8 14 8 1
T€OMETPHUH.
14 YpaBHEeHUS U 48 16 32 16 1
HEpaBEHCTBA.
Hroro 3a 2 cemecTp | 276 92 184 80 7
Hroro 3a Bech Kypce | 468 156 312 146 13
00y4eHus
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COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

Beenenne. 2 yaca.

Marematuka B Hayke, TEXHUKE, SKOHOMHUKE, MH(OPMAIIMOHHBIX TEXHOJOTHUSX U
MpaKkTUYeCKON nestenbHOcTH. llenn W 3amaum  W3ydeHHss MAaTeMAaTHKU B
YUpEXKACHUSX HAUYATBLHOTO U CPeIHEro MpodeccuoHabHOro 0opazoBaHus.(1)

PaszButue nousaiTus o umcjae. 16 4acos.

Ilenple M paunmoHaNbHbIE 4HucHa. [lefcTBATENBHBIE uyHcna. JIeNMMOCTh LIEJBIX
yucen. CpaBHeHus. [IpuOmkeHnsie Bhruncienus.(2) IlpubmmkeHHoe 3HaUYEHUE
BEJIMYUHBI ¥ [TOTPEITHOCTH MPUOIKeHMH. (2)

KomruiekcHeie uucna.(2) ['eomerpuueckass MHTEpIIPETAIMs KOMIUIEKCHBIX YHCEIL.
JleficTBUTENbHAS 1 MHUMAs YaCTh, MOJIYJIb U apIYMEHT

KOMITJIEKCHOTO 4uciia. AnreOpandeckas U TpUTOHOMETpUYecKas (OpMbl 3alUCH
KOMITJIEKCHBIX YHCell. ApupMeTHIECKHE TCUCTBUS HAJl KOMIUICKCHBIMH YHCIIaMU B
pa3HbIX Qopmax 3amuch. KoMriuiekcHO comnpsbkeHHble dmcna.(2) Bossedenue 6
Hamypanvhylo cmeneis (popmyna Myaespa). Ocnoenas meopema anceopul. (1)

IIpakTudyeckue padoTnl 8 4acos:

BreimmonHeHne AEUCTBUM € LIENBIMUA M PallMOHAJIBHBIMU yuciiaMu. [IpakTrueckas
pabora 1.

Boruncnenue norpemHocTy okpyrienusd. [Ipaktuueckas padora 2.
BrinonHnenue necTBU ¢ KOMIUIEKCHBIMY unciiamu. [IpakTuueckas padora 3.

Pemenne 3ama4 o teme «Pa3Butue moHsTHs o uncie». [Ipaktudeckas padora 4.
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BHeayvauTopHbIe cCAMOCTOATEILHBIE PA00THI (8 4acoB):

Brrancienue ¢ 1eiicTBUTEIbHBIMU YHcIaMu. (2 Jaca)
CocrapneHue onopHOro koHcnekTa «OKpyrieHue yrncen». (2 gaca)
N3o0pakeHne Ha TUIOCKOCTH MHOKECTBA KOMILJIEKCHBIX yucen (2 yaca)

3anuck ynceln B CTaHAApPTHOM BUJE. (2 yaca)

Kophu, crenenu u jorapu¢gmel. 38 ypokos.

Kopens crenenu n>1 u ero cBoiictBa. CTeNeHb C palliOHAIBHBIM ITOKa3aTeIeM U
ee cBoiictBa. IloHsaTHE O CcTEemeHW C AEHUCTBUTEILHBIM ITOKa3zareneM. CBoOICTBa
CTEIICHH C JICHCTBUTEIBHBIM TOKa3aTeneM. (2)

Jlorapudpm uyucna. OcHoBHOe JorapupmMuueckoe TOXaAecTBO. Jlorapudm
MIPOM3BENICHNUS, YACTHOTO, CTETMICHH; MePeX0/l K HOBOMY OCHOBAHUIO. JlecATHUHBIN
Y HaTypaJIbHBIN JTOTapudMBbl, 4UCIIO e. (2)

[IpeoOpa3zoBaHust BBIpAXKEHUH, BKIIOYAIOMIMX apU(PMETHUYECKUE OINepaluud, a
TaK)Ke ONepaly BO3BEJICHUS B CTENIEHb U JOrapu(pMUPOBAHUS.

IIpakTnyeckue padoornl (22 yaca):

[IpeoOpa3zoBanue BeIpakeHH, cofepKanux paaukainsl. [Ipaktuueckas padora 5.
[IpeoOpa3zoBanue cTeneHHbIX BhIpakeHui. [IpakTuueckas padora 6.
Boruncnenue norapugmos. [Ipakruueckas padora 7.

[IpeoOpazoBanue norapupmMuyeckux Boipakenuid. [Ipakruueckas padora 8.

HccnenoBanre CBOWCTB TOKAa3aTeNbHON (DYHKIIMHM, €€ CBOWCTB M TOCTPOCHHE
rpaduka. [Ipaktuyeckas padora 9.

Pemenne nokazarenbHbIX ypaBHeHHi. [IpakTiueckas padota 10.

Pemenue nokazarensHbIX HepaBeHCTB. [IpakTrdeckas padota 11.
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HccnenoBanue CBOMCTB Jorapu@Muueckoi (yHKIHH, €€ CBOHCTB M MOCTPOCHHUE
rpaduka. [Ipaktuueckas padoral?2.

Pemenne norapudmuueckux ypasHeHuil. [Ipaktuaeckas padora 13.
Pemenne norapudmuueckux HepaBeHcTB. [IpakTuueckas padorta 14.

Pemenue 3amau mo teme «Kopuu, crenenu, porapudmeny. [IpakTudeckas padora
15.

BHeayauTopHbIe caMOCTOATEILHBIE PA00THI (19):

[IpeobpazoBaHue BEIpAKEHUH, CONEPIKALIUX PAAUKAIIBI C MPUMEHEHUEM (HOpMYJT
COKpAaIIEHHOI'0 YMHOXeHUs. (2 yaca)

[IpeoOpa3zoBaHnEe CTEMIEHHBIX BRIPAKCHUN MPUMEHEHUEM (OPMYJT COKPAIICHHOTO
yMHOXeHUsI. (2 yaca)

[IpeobpazoBaHue BBIPAKEHUE C TOMOIIBIO OCHOBHOIO JIOrapu(hMUUECKOTO
TOXJecTBa. (2 Jaca)

Boruncnenue sorapuMoB ¢ IpUMEHEHUEM CBOMCTB JorapupmoB. (2 yaca)
Pemenne nokazaTenbHBIX YPaBHCHHN METOIOM 3aMEHBI IIEpEMEHHOM. (2 Jaca)
Pemiennie nokazaTeabHbIX HEPABEHCTB METOJIOM 3aMEHBI IEPEMEHHOM. (2 Jaca)
[TocTpoenue rpadgukoB nokazaTeabHOM U jorapudmudeckor pynkiuu. (1 gac)
[Tepexoa Kk HOBOMY OCHOBaHUIO Jiorapudma. (2 yaca)

Pemienue norapupmudeckux ypaBHeHui. (2 yaca)

Pemenue norapudpmudeckux HepaBeHCTB. (2 yaca)

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE. 24 ypoKa.
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B3auMHoe pacronoxeHue AByX TNPSIMBIX B mpocTpancTtBe. [lapamienbHOCTH
npssMoii M TIockocTH. [lapammenpHOCTh TUIOCKOCTEH. IlepneHauKyasIpHOCTH
npssiMON M TIOCKOCTH. [lepneHauKysp W HakKJIOHHAsA. YTOJN MEXIy MpsSMON H
MJI0CKOCTHIO. JIByrpaHHbIii yTOJL. VYron MEXKTY MJIOCKOCTSIMU.
[leprieHIUKYISIPHOCTD ABYX IJIOCKOCTEM.(2)

['eomeTpruyeckue mpeoOpa3oBaHUs MPOCTPAHCTBA: TapauIeIbHBIA IMEePEHOC,
CUMMETPHUSI OTHOCUTEJIBHO TIOCKOCTH.(2)

[TapannensHoe mpoekTupoBanue.(2) Ilmomans OPTOrOHAIBPHOW  MPOCKIIHH.
(1).N3006pakenre npocTpaHCTBEHHBIX GUTyp.(2).

IIpakTnueckune padoornl (12):

Pemienue 3a1a4 Ha B3aUMHOE PacoIOkKEeHUE MPSAMON U IMIIOCKOCTH.
[Ipaktrueckas padora 16.

Perenne 3ama4 Ha MPUMEHEHNE CBOMCTB MapalIeIbHBIX MII0CKOCTEH.
[Ipaktuueckas pabora 17

Pemenne 3ama4 Ha MpUMEHEHNUE CBOMCTB MEPIEHANKYIISIPHBIX MIPSMON U
mockocth. [IpakTuueckas pabora 18.

HaxoxneHue nepneHauKyssipa, HaKJIOHHOW, MPOEKIMU HAKJIIOHHOM. [IpakTrueckas
pabora 19.

Haxoxnenue yria mexay miockoctsmu. [Ipaktuueckas padora 20.

Pemenune 3a1a4 Ha NPUMEHEHNE CBOMCTB NEPIICHAUKYJIISIPHBIX INIOCKOCTEH.
[Ipaktrueckas padora 21.

BHeayauTopHbIe caMOCTOATEILHBIE PA00THI (12):

[ToarotoBka pedepara «M300pakeHre MPOCTPAHCTBEHHBIX (GUTYP HA TIIOCKOCTH.
(10 gacog)
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JloKka3aTenbCTBO TEOPEMBI O TPEX MEPIEHAUKYISIpax. (2 yaca)

JJIeMEeHTbl TEOPUH BEPOATHOCTEH. JJIeMEHThl MATEMATHYECKON CTATHCTHKH.
12 gacos.

CoObITHe, BEPOATHOCTH COOBITHUS, CIOXKEHHE M YMHOXEHUE BEPOATHOCTEH.
(2).Ilonatre o HE3aBUCHUMOCTH COOBITUH. JlUCKpeTHas ciyyaliHas BEJIUYMHA,
3aKOH €€ pacnpenesieHus. UHCIIOBbIE XapaKTEPUCTUKU IJUCKPETHOW CIIy4alHOMU
BesnuuHbl. [loHATHE 0 3aKOHEe OonbIMX yucen. (1)

[IpencraBnenne npaHHbIX (TaOMuUbl, Auarpammsel, rpaduku),(2) reHepanbHas
COBOKYITHOCTb, BEIOOPKA, cpeiHee apudmernueckoe, Meauana. [lonstue o 3amavax
MaTeMaTU4YECKOU CTaTUCTUKH. (1)

Periennie mpakTuuecKux 3aja4d ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METO10B.(1)

IIpakTnyeckue padornl (6 4acoB)

Breraucnenne BeposTHoCTH coObITHsI. [IpakTraeckas padoTa 25.
Pemienue 3anau MmareMatudeckoi cratuctuku. [Ipaktudeckas padora 26

Pemenue 3a7a4 C IpUMCHCHUEM BECPOSATHOCTHBIX MCTOAOB. HpaKTI/I‘IeCKaH pa60Ta
217,

BHeayauTopHbIe cAMOCTOATEILHBIE PA00THI (6 YaCOB)

CrnoxxeHre U YMHOXKEHHE BEpPOSATHOCTEN cOObITHS. (2 yaca)

Boluncienye ycioBHOM BEpOSITHOCTH HE3aBUCUMBIX COOBITHM. (2 yaca)
[IpencraBnenne pAaHHbIE WCHOBITAHUNA (HAOMIOJAEHUN) B BUAE JUArpaMMbl
(rpaduka). (2 gaca)
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KoopanHaTtel 1 BeKTOpHI. 24 ypoKa.

[IpsimoyrosibHast (AekapToBa) CUCTEMa KOOPJAMWHAT B MpocTpaHcTBe. Dopmyna
pPacCTOSIHUS MEXAY JBYMsI TOUKaMu.(2) YpaBHEHUS MIIOCKOCTH U mpsiMoit.(1)

Bektopbl. Mopayne Bektopa. PaBeHcTBO BekTOpoB. (CI0KEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpAa Ha 4uC0. Pa3iokeHne BEKTOpa MO HAIpPaBICHUSM. YTOI
MEXIy IByMs Bekrtopamu. [Ipoeknus BekTopa Ha ocb. KoopamHarsl BekTOpa.
CkansipHoe Ipou3BeICHUE BEKTOPOB.(2)

Hcnonb3oBaHWE KOOPAMHAT M BEKTOPOB IPU PELIICHUH MaTeMaTU4yeckux(2) u
NPHUKITATHBIX 3a71a4.(1)

IIpakTnyeckue padoornl (12):

Brrunciienue paccTOsHHSI MEXTy TOUKaMU M KOOPAMHAT CEPEeINHBI OTPE3Ka.
[TpakTrueckas pabota 28.

Brruncnenne koopauHat Bekropa. [Ipaktuueckas pabora 29.

Pemenue 3a1a4 Ha MpUMEHEHHE MPABUJI CIIOXKEHUS BEeKTOpOB. IIpakTnueckas
pabora 30.

BrimonHeHre AeCTBUM HAJ BEKTOPAMU M UX KoopauHaTtaMu. [ [pakTrndeckas
pabora 31

Pemenue 3ama4y Ha BBIYUCIICHUE CKAISIPHOTO MPOU3BEICHUS BEKTOPOB.
[Ipaktrueckas pabora 32.

Pemenue 3amau mo teme «Koopaunatel u BeKTOpbI». [IpakTrueckas padota 33.

BHeayauTopHbIe caAMOCTOATEILHBIC Pa0oThI (12):

3agaHue MHOKECTBA TOUYEK HA IUIOCKOCTH C MOMOUIBIO JEKAPTOBBIX KOOPAUHAT. (2
yaca)

Briuncnenre KoopJIMHAT BEKTOpa B MPOCTpAHCTBE. (2 yaca)
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Briuncnenne moynst BeKTopa. (2 yaca)
Brinonnenue neiicTBUA Hall BEKTOpamu. (2 yaca)
Kommanapssie BekTopsbl. Pemenne 3agaun. (2 yaca)

Pemenue 3amau mo teme «KoopauHaThl U BEKTOPHI», TOJATOTOBKA K KOHTPOJIBHOM
paborte. (2 yaca)

OcHoBbI TPUTOHOMETPUN. 42 YPOKA.

CuHHyC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC ITPOU3BOJILHOIO yIuia. Pannannas mepa yria.
CuHHYyC, KOCUHYC, TAHI'€HC M KOTAaHreHC uuciia. OCHOBHBIE TPUTOHOMETPUYECKUE
ToxzaecrBa. Popmyibl npuBeneHuss. CHUHYC, KOCMHYC M TaHIE€HC CYMMBI U
pasHoctH ABYyX ymioB. CHHYC W KOCHUHYC JBOWHOro yrina.(2)  @opmynv
nonosunno2o yena. IlpeoOpa3oBaHus CyMMbl TPUTOHOMETPUYECKHX (DYHKIMI B
NIPOM3BEICHNE U TIPOM3BEACHUS B cyMMy.(2) Buipasicenue mpuconomempuieckux
Qyukyuti  uwepes maneenc noaosunnoco  apeymenma.(l) IlpeoOpazoBaHwus
TPUTOHOMETPHUYECKHX BBIPAKEHUII. (2)

[IpocTeiimme TPUTOHOMETPUYECKUE YpPAaBHEHUSA. PelIeHHs TPUTOHOMETPUYECKHUX
ypaBHeHHH.(2) [Ipocmetiuiue mpuconomempuueckue Hepagercmaa.(1)

IIpakTnueckue padorTnl. 16 4acos.

Briuncnenue cuHyca, KOCUHyca, TaHTeHca, KoTanreHnca. [Ipaktuueckas pabora 34.

Brruncnenre 3Ha4eHUI TPUTOHOMETPUIECKUX (PYHKITUH TI0 3aJaHHOMY 3HAYEHUIO
onHoM u3 Hux. I[IpakTrueckas padora 35

[IpeoOpazoBanue BeIpakeHHI C MOMOIIBIO hopmyn npuBeaeHUs. [IpakTudeckas
pabora 37.

Brrancnenme apkcuHyca, apKKOCHHYCa, apKTaHTeHCa, apKKOTaHTeHCa.
[Ipaktrueckas pabora 38.

Pemenue tpuronomerpuyeckux ypaBaenuil. [Ipaktudeckas padota 39.

[Tpeobpa3zoBanus TpUroHOMETpUUYECKUX BhIpakeHul. [IpakTuueckas padota 40.
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Pemenune 3anad no teme «OcHOBBI Tpuronometpum». [Ipaktuueckas padora 41.

BHeayauTopHbIe caMOCTOATEILHBIE PA00THI (2(0) YacoB):

Omnpenenenue AeKapTOBBIX KOOPAUHAT TOUEK YUCIOBOM OKPY>KHOCTH. (2 yaca)

Jlokasath TOXKAECTBO C TPUMEHEHUEM OCHOBHBIX TPUTOHOMETPUUIECKUX TOKIECTB.
(2 gaca)

CocraBnenue Tadbmuubl «PopMyIibl IPUBEIEHUS» C ONMOPOX Ha 3aJITaHHBII
anroputM. (2 yaca)

Jlokazath TOXAECTBO C MpUMEHEHUEM (HOpMyJI IpuBeACHUS. (2 Jyaca)

[IpeoOpa3zoBaHue BoIpaXeHHsSI C MPUMEHEHUEM (POpPMYII CHHYCA, KOCUHYCa CYMMBbI
U Pa3HOCTH JIBYX YTJIOB. (2 yaca)

[IpeoOpazoBanue BoIpaXKeHHS C MPUMEHEHHEM (POPMYJT TAHTEHCA CYMMBI U
Pa3HOCTH JIBYX YTJIOB. (2 Haca)

[IpeoOpazoBaHue BhIpaXKEHHH ¢ TOMOIIIBIO (OPMYIT IBOMHOTO yria. (2 yaca)
[IpeoOpazoBanue BoIpaKEHHH C TOMOIIIBIO (hOPMYJT TOJIOBUHHOTO yria. (2 yaca)

[IpeobpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIMI B Mpou3BeaeHue. (2
yaca)

Pemenue npocredimx TPUrOHOMETPUYECKUX HEPABEHCTB. (2 yaca)

@dyHkuuu, uX cBoicTBa u rpajuxku. CreneHHble, MMOKa3aTeJbHbIE,
JorapupMuvecKue U TPpUroHomerpudeckue Gynkuum. 24 ypoka.
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Oyukruu. O0macTh ONpeneNieHnss W MHOXKECTBO 3HaueHwid. ['paduk QyHKIuu.
[Toctpoenue rpadukoB GyHKIUH, 3aJaHHBIX Pa3IMYHBIMU criocobamu. CBolcTBa
GYHKIUI:  MOHOTOHHOCTh, YETHOCTh M  HEUYETHOCTh, IEPUOJUIHOCTS,
OTrpaHUYEHHOCTh. [IpOMEXyTKHM BO3pacTaHusi © yObIBaHHWS, HAUOOJIbIIEE U
HaUMCHbBIIICC 3HAYCHHS, TOYKH OSKCTpeMyma (JIOKQIbHOIO MaKCUMyma |
MuHUMYMAa).(2)  Bwvinykiocms  ¢ynxyuu.(l) T'padudeckas uWHTEpIpeTanys.
[Tpumeps! QyHKIIMOHATBHBIX 3aBUCHMOCTEH B pEaIbHBIX MTPOIIECCaxX M SBJICHUSIX.

Crnoxunas ¢yHkuus (kommno3unusi QyHKuil). B3aumHO oOpaTHble (QYHKIHH.
Obnacte ompeneneHuss U 00gacTh 3HaueHUid oOpaTHOM ¢yHkuu. [padux
obpartHo#t pyHkmu. Haxoxaenne GyHKIUH, 00paTHOW JaHHOM. (2)

Crenennast (yHKIIMS C HATypaJbHBIM IIOKa3aTejaeM, €€ CBoWCTBa U rpaduk.(2)
Bepmukanvuvle u 2opuzonmanvhvle 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.
Jlorapupmuueckast 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.
[Ipaktrueckas pabora 42.

Omnpenenenre MPOMEKYTKOB MOHOTOHHOCTH M TOYEK dKCTpeMyMa (QyHKITUH.
[Ipaktrueckas padora 43.

UccnenoBanne Gpynkiuu no cxeme. [Ipaktudeckas padora 44.

[TocTpoenue rpaduka cinoxHoi GpyHkIuu, oopatHon Gpyukmuu. [IpakTruueckas
pabota 45.

[IpeoOpazoBanus rpadukoB pyukimii. [IpakTudeckas padora 46.
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BHeavauTopHbIEC CAMOCTOATEILHBLIE PA00THI (13 4acoB)

Omnpenenenue 4eTHOCTU PyHKIMH. (2 Yaca)

Omnpenenenre MPOMEXYTKOB MOHOTOHHOCTH TPUTOHOMETpuuyeckoil ¢ynkimu. (1
qac)

[TocTpoenue rpaduka u uccienoBaHue 3aJanHoi (GyHKIHuH (2 yaca)

[TocTpoenue rpaduka (yHKIHH M0 33JaHHBIM CBOMCTBaM (hyHKIMH. (2 yaca)
Pactsxenue u cxaTtue rpaduka TPUTOHOMETPUYECKON (yHKIMH. (2 yaca)
CocraBneHnue onopHoro koHcnekra «Bujsl npeodpazoBanus rpadukoy (2 yaca)
[TapannensHbiil nepeHoc rpaduka GyHKIuU. (2 yaca)

Muororpannuku. 30 ypokos.

Bepmunsl, pedpa, rpanu MEHOTOrpaHHuKa.(2) Passepmra. Mrozcoepanmbie yenul.
Buinykavle mnocoepannuxu. Teopema Diinepa.(1)

[Tpusma, ee ocHOBaHMs1, OOKOBBIE peOpa, BhICOTa, O0KOBast MOBEPXHOCTH. [Ipsimas
U HakJIoOHHas npusMa. [IpasunbHas npusma. [apannenenunen. Kyo.

[Tupamuna, ee ocHoBaHue, O0KOBBIE pedpa, BHICOTA, OOKOBasi IOBEPXHOCTb.
TpeyronbHas nupamuaa. [IpaBuibHas nupaMua. Y ceueHHas nupamua. (2)

CumMMeTpuH B KyOe, B mapayienenunene,(2) 6 npusme u nupamuode.(1)
Tonsamue o cummempuu 6 npocmpancmee (yeHmpanvhas, ocesast, zepraivrast). (1)
Ceuenust MHOTOrpaHHUKOB. [locTpoeHne ceueHui.

[IpencraBneHre 0 MPaBUILHBIX MHOTOTPaHHUKAX (TETpadap, KyO, OKTasap,
J0JeKadIp U uKocasap). (2)

IIpakTnueckue padorsl (10 yacoB)
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Beruncnenue anemenToB npusMel. [Ipaktuueckas padora 47.
[Toctpoenue ceuenuit mpusmsl. [IpakTrueckas padota 48.
Brruncnenue snemeHToB nupaMusl. [Ipaktuueckas padota 49.
[Toctpoenue ceuennii nupamusl. [paktruueckas padota 50.

Pemenue 3anay no reme «MHororpanHukm». [Ipaktuyeckas padora 51.

BHeayauTopHbIe CaAMOCTOATEIbLHBLIE PA00THI (15 YacoB)

Boruncienue rpagycHoil Mepbl ABYTrpaHHOro yria (2 yaca)

N3006pa3uTh n-yrojbHyI0 IPU3MY IPSIMYIO U N-YTOJIbHYIO HAKJIIOHHYIO MpU3My (110
BapuanTam) (1 gac)

Brrumncienue mioiaayM rpaHd MHOTOTpaHHHKA. (2 gaca)

PemuTh 3a/1auy Ha BHIYUCIICHHUE 2JIEMEHTA YCEUEHHON TUpaMubl. (2 yaca)
[TocTpoeHue oceBoe ceyeHue N-yroabHOM NpsiMOi pU3MBL. (2 Jaca)
OmnpeneneHue b B3aMMHOTO PACIIOIOKEHUS 3aIaHHBIX TOYEK, IPSIMBIX U
MJIOCKOCTEN MPU3MBI (2 yaca)

[TocTpoenune oceBOro ceueHust n-yroabHOM MupaMus. (2 yaca)
OnpeneneHue B3aMMHOIO PACIIONIOKEHUS 3aJaHHBIX TOYEK, MPSAMbBIX U
MJIOCKOCTEH MupaMu/Isl (2 daca)

Tena n noBepxHocTu BpameHus. 10 ypokos.

[Humuaap w  KoHyc. YcedeHHBIM KoHyc. OcHOBaHHME, BBICOTa, OOKOBas
MOBEPXHOCTh, oOOpasyromas, pasBeprka. (OceBble CeYEHUS U  CEUCHUS
rapajuieIbHbIE OCHOBAHUIO.

[Tap u cdepa, ux ceyeHus. DIUIC, TUepOoIIa, mapadboia Kak CeYeHUs KOHyca.
Kacarenbnas miockocts k cdepe. Chepa, BnucanHass B MHOTOTPAaHHHK, cdepa,
OIMMCaHHAs OKOJIO MHOTOTPaHHUKA.

HuiumHIpUYECKHuE U KOHUYECKUE TTOBEPXHOCTH.

24



IIpakTuyeckue padorTsl (4 yaca)

Brruncienue sneMeHTOB IWIMHAPA U KoHyca. [IpakTuueckas padota 52.

Pemenne 3aa4 Ha MPUMEHEHNE CBOMCTB CEUCHMSI MIapa MI0CKOCTHIO.
[IpakTudeckas padora 53

BHeayauTopHbIEe CAMOCTOATEILHBIE PA00OTHI ( 5 YacoB)

CocraBnenue KoHCHEKTa «BrucaHHbIe U ONMMCaHHBIE MHOTOTpaHHUKUY (1 dac)
Briuncnenue 351eMeHTOB IWIMHAPA U KOHYca (2 yaca).
Briuncnenue 35eMeHToB Iapa. (2 4Jaca)

HAYAJIIA MATEMATHYECKOI'O AHAJIM3A. 32 yaca

ITocnenoBaTeIbLHOCTH. CnocoObl 3aJaHus " CBOMCTBa YHCJIOBBLIX
nocienopatenbHocTe.(2)  IloHatTme o  mpedene  MOCIEI0BAaTEIbHOCTH.
CyliecTBOBaHUE TIpejiesla MOHOTOHHOM OrpaHMYEHHOM TMOCJIEI0BATEIBLHOCTH.
(1)CymmupoBaHue MOCJIEIOBATEILHOCTEM. beckoneuHo yOBIBaroIIas
reoMeTpUYECKasl Mporpeccus u ee cymma.(2)

[Tonsitue o HenpepsiBHOCTU PyHKIMH.(1)

[IpousBoanas. IlonsTe o mnpousBogHON GYHKIMH, €€ TEOMETPUUECKHN U
bu3ndeckuii CMbICI. YpaBHEHHE KacaTeabHOU K rpaduky pyukiuu. [IponsBoaHbie
CyMMBbI, pPa3HOCTH, TMPOU3BEJACHHUS, YacTHOro. I[Ipou3BOJHBIE OCHOBHBIX
aJeMEeHTapHbIX QyHKIuH. [IpuMeHeHne Tponu3BOIHON K MCCIEAOBAHUIO (DYHKITHIT
U noctpoeHuto rpadukoB. (2) [IpousBoanbie 0OpaTHONH (PYHKIMH U KOMIIO3UIUU

byukiuun.(1)

IIprmepsl UCIIONB30BaHUS POU3BOAHOMN Ul HAXOXKICHUS HAWIIYUIIErO PEIICHUs
B MPUKIIAIHBIX 3a7a4ax. Bropas npou3BogHas, €€ reOMeTpUUYECKUil U (pU3HMUeCcKuit
cMmbici. [lpumeHeHre MPOU3BOJHOM K HMCCIEAOBAaHUIO (PYHKIMM M MOCTPOCHUIO
rpagukoB. HaxoxaeHue ckopocTu [Uisl mpouecca, 3aJaHHOro ¢GopMysiol u
rpaduxom.(2)
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[lepBooOpasznass u wuHTerpan. IlpuMmeHeHUE OmNMpeneNeHHOTO WHTerpaia s
HAXOXJEHUS IUIOIIAAW KpuUBOJIMHEHHOW Tpamnenuud. Dopmyna HerotoHa—
JletiOuuma. [Ipumepsl MpUMEHEHUs UHTETpajia B (PU3UKe U TeOMETpHH.(2)

IIpakTnyeckue padorTnl (16 4acoB)

Briuncnenue npenenoB nociegoBatenbHocTed. [Ipaktuyeckas padbora 54.
Brruncnenue npenena ¢gyukiuu. [IpakTudeckas padora 5.5
Boruncnenue npousBoaubix. [Ipaktuyeckas padora 56.

CocraBnenue ypaBHEHHs KacaTelnbHOU K rpaduky pynkuuu. [Ipaktnueckas
pabora 57.

UccnenoBanrie GyHKIMI HA MOHOTOHHOCTh U SKCTPEMYMBI C TIOMOIIIBIO
npousBoaHOU. [IpakTuueckas pabora 58.

OTpIckaHNe HaNOOIBIIET0 U HAMMEHBIIIETO 3HAYCHHS PYHKIIMU C TIOMOIIIBIO
npousBogHOu. [IpakTueckas padota 59.

Brrancnenne nepoodpasubix. [Ipaktudeckas padora 60.

Brrancnenne onpeneneHHbix nHTerpanion. [Ipaktnyeckas padora 61.

BHeayauTopHbIe caMoCcTOSATeabLHBIE pa0oThI (16 YacoB)

Berancienue n-ro 4jieHa 4YMCI0BOM MOCIIEIOBATEIbHOCTH. (2 Jaca)

CocraButh  OmopHbIM  KOHCHEKT  «lIpaBmiia  BbIUMCIEHH  TNPENETIOB
nocjeaoBaTeIbHOCTEN) (2 yaca)

Brraucienue npeaenoB mociaeaoBaTeIbHOCTe!. (2 yaca)

Breruucnenne npenena ¢yukmnuii (2 gaca).

Breraucnuth mpou3BoHbIC 3a1aHHBIX (YHKIIUN B TOUKE.(2 yaca)

CocraBnenue Tabmuibl «CBsI3b MEXKIY MOHATUSAMH MATEeMAaTHKH U MEXaHUKH» (
2yaca)

BbruncieHre CKopocTr MaTepraibHON TOYKH C IIOMOIIBIO MPOU3BOIHOM. (2 yaca)
Cocrapnenue koHcnekTa «uterpansHas popmysa oobemay. (2 yaca)

HN3mepenus B reomerpuun. 14 ypokos.
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[Tonsitre 06 00beMe Tena. OTHOIICHHE 00EMOB TTOJOOHBIX Tell. (1)

®opmyssl 00beMa Ky0a, IPSIMOYTOJIBHOTO MapaijieNienuneaa, MPU3Mbl, [IIUHAPA.
®opmynbsl 06beMa mupamMuabl U KOoHyca. DOpMysbl IUIOMAAN MOBEPXHOCTEH
AJIMHIpa U KoHyca. Popmysibl oObeMa 1mapa v mioliaau chepsl.(2)

IIpakTuyeckue padorsl ( 8 yacoB)

Brraucnenue HJIOIH&I[GIZ IIOBCPXHOCTHU IIPU3MBI, ITUPpAaMUBI. HpaKTI/I‘-IeCKaSI pa60Ta
62.

Brrancnenue miomaau NoBepXHOCTH MWIMHAPA, KOHYca, mapa. [Ipakrudeckas
pabota 63.

Brruucnenue oobema npusmel, nupamusl. [Ipaktuyeckas padora 64.

Brruucnenue oo0bemMoB ten BpanieHus. [Ipaktudeckas pabora 65.

BHeayauTopHbIe cCAMOCTOATEILHBIE PA00THI (8 YacoB)

Brrancnenne 60KOBOM MOBEPXHOCTH YCEUSHHOM TUpaMHUIbI. (2 yaca)
Brruncnenne 00KOBOM MOBEPXHOCTH YCEUESHHOTO KOHYca. (2 yaca)
Brruncnenne o0beMOB yceueHHOM TUpaMuIbl M KOHyca. (2 Jaca)
Briuncnenue o6beMa mapoBOoro cerMeHTa u cexropa. (2 yaca)

YpaBHeHus 1 HepaBeHCTBA. 32 Yaca.

Pemienne  palMoOHANBHBIX,  IMOKA3aTENbHBIX,  JOTAPUPMHUECKUX U
TPUTOHOMETPHUYECKUX ypaBHeHHI(2) 1 HepaBeHCTB(1). Pemenne uppanroHaaIbHbIX
YPaBHEHU U HEPABEHCTB.

OCHOBHBIC ~ TIPUEMBI ~ PCHICHUS CUCTEM  ypPaBHCHWIA:  MOJICTAHOBKA,
anreOpandyeckoe CII0KEHUE, BBEJICHHE HOBBIX II€PEMEHHBIX. PaBHOCHIIBHOCTH
yYpaBHEHHIA, HEpPAaBEHCTB, CHUCTEM. PellleHWe CHUCTeM YpaBHEHUH ¢ JByMs
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HEU3BECTHBIMU (MpoCTeiiMe Tubl). 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 HMHTEepBasioB. M300pakeHne Ha KOOPAMHATHOM IJIOCKOCTH
MHOKECTBA PEIICHUN YpAaBHEHHII M HEPABEHCTB C JBYMS IMEPEMEHHBIMU U HX
cucrem. (2)

[IpuMeHeHnEe MaTeMaTUYECKUX METOJOB JUIsl PEIICHUS COJEepP’KATEeIbHBIX
3a/1a4 U3 Pa3lIMuHbIX 00JacTed HayKu W MpakTuku. MHTepmperauus pesyibrara,
yUeT peaJbHbIX OrpaHUICHHA. (2)

IIpakTnyeckue padornl (16 4yacos)

Pemenue panrionansHbiX ypaBHeHui. [IpakTideckas padbota 66.
Pemenue uppannonanbHbIx ypaBHenuil. [Ipaktuueckas padota 67.

Pemenue nokasarenbHbIX U Jorapupmuyeckux ypaBHenuil. [Ipakruueckas padbota

68.

Pemenne Tpuronomerpuyeckux ypasHenuid. [Ipaktuueckas pabota 69.
Pemenne panrionanpHbIX HepaBeHCTB. [IpakTudeckas pabora 70.
Pemenue uppanuonanbHbIX HepaBeHCTB. [IpakTudeckas pabora 71

Pemenue nmokaszatenbHbIX U JorapudMudeckux HepaBeHCTB. [IpakTuueckas
pabora 72.

Pemenue Tpuronomerpuyeckux HepaBeHCTB. [IpakTuyeckas padora 73.

BHeayauTopHbie caMOCTOATEILHBIE PA00THI (16 YacoB)

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

Periennie cucteMbl ypaBHeHUM rpaduuecKuM MeTOIoM. (2 yaca)
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Haxoxnenue o0iacTu JOMyCTUMbIX 3HAUEHUI HEpaBEeHCTBA. (2 Jaca)
Pemienue HepaBeHCTB METOAOM HHTEPBAJIOB. (2 daca)

Pemenue npoOHO-panoHaIbsHOTO HEpaBeHCTBA. (2 Jaca)

Pemenue uppaimoHanbHOTO HEpaBeHCTBa. (2 yaca)

Pemenue TpUroHOMETpUYECKOr0 HEpaBEeHCTBA. (2 yaca)

Petiennie cucteMbl HEpaBEHCTB. (2 yaca)
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IlepeyeHb npakTHYeCKUX padoT

1 cemecTp

BreimonHeHne NeHCTBUI ¢ [IEIBIMU U pallMOHALHBIMU YrciiaMu. [IpakTuueckas
pabota 1.

Boruncnenue norpemHocTy okpyrienusd. [Ipaktuueckas padora 2.

BrlimmotHeHHE TEWCTBHM ¢ KOMIUIEKCHBIME unciaamu. [Ipaktudeckas pabora 3.
Pemienue 3amau o teme «Pa3Butue nmoHsTus o uncie». [Ipaktudeckas padora 4.
[IpeoOpa3zoBaHue BoIpakeHH, cofepkanmx paaukainsl. [Ipaktuueckas padora 5.
[IpeoOpa3zoBanue cTeneHHbIX BhIpakeHuid. [IpakTuueckas padora 6.
Boruucnenue norapugmos. [Ipaktuueckas padora 7.

[IpeoOpazoBanue norapupmMuyeckux BoipakeHuid. [Ipakruueckas padora 8.

HccnenoBanre CBOMCTB MOKa3aTelbHOM (DYHKIIMHM, €€ CBOWCTB M IOCTPOECHHE
rpaduxka. [Ipaktuueckas padora 9.

Pemenue nokasarenbHbIx ypaBHeHul. [Ipaktuyeckas padora 10.
Pemenue nokaszarenbHbiX HepaBeHCTB. [IpakTuueckas padota 11.

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

Pemenue norapudgmudeckux ypaBuenuid. [Ipaktuueckas padora 13.
Pewmenue norapupmuyeckux HepaBeHCTB. [IpakTuueckas padora 14.

Pemenue 3amau no treme «Kophuu, crenenu, porapudmeiy. [Ipaktudeckas padora
15.

Pemenue 3ama4 Ha B3aMMHOE PACIIOJIOKEHUE TIPSIMOU U TNIOCKOCTH.
[Ipaktrueckas pabora 16.

Perenne 3ama4 Ha MPUMEHEHNUE CBOMCTB MapalIeIbHBIX MII0CKOCTEH.
[Ipaktuueckas pabora 17

Pemienue 3a1ay Ha MPUMEHEHUE CBOMCTB MEPICHANKYIISIPHBIX MPSIMON U
miockocTu. Ilpaktuueckas pabota 18.
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Haxoxnenue nepneHauKyssipa, HAaKJIOHHOW, MPOEKIMU HAKJIIOHHOM. [IpakTrnueckas
pabota 19.

Haxoxnenue yria Mexay miockocTsmu. [Ipaktudeckas padora 20.

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

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

[Tpumenenue popmynsl «buHoM HbproTOHA» 1151 BO3BEAEHUS MHOTOWIECHA B
crenens. [IpakTuueckas padbora 23

Brinonnenue neiicTBuii ¢ MHOrowieHamu. [Ipaktuueckas padota 24.
Boruncnenue BepositTHocTH coObiTusl. [IpakTrueckas padota 25.
Pemenue 3amay matemaTuueckoit craructuku. [Ipaktudeckas padora 26

Pemenue 3a1a4 C IIPUMCHCHHUCM BCPOATHOCTHBIX MCTOHOB. HpaKTI/IT{GCKaﬂ pa60Ta
217,

Breraucienne paccTosTHUS MEXIy TOUKaMU U KOOPJMHAT CEPEIUHBI OTpPE3Ka.
[Ipaktrueckas pabora 28.

Brrancnenne koopauHat BekTopa. [Ipaktuyeckas padora 29.

Pemenue 3aa4 Ha MpUMEHEHHE TTPABUJI CIIOKEHHUS BEKTOPOB. [IpakTnyeckas
pabota 30.

BrInonHeHne 1eCTBUI HAl BEKTOPaMU U UX KoopauHaTtamu. [Ipaktruueckas
pabora 31

Perenne 3aa4 Ha BEIYHUCIICHUE CKAJIIPHOTO MTPOU3BEICHHUST BEKTOPOB.
[Ipaktuueckas pabora 32.

Pemenue 3anau o teme «KoopauHatel U BeKTOph». [IpakTudeckas padora 33.

2 cemecTp

Boluncnenue cunyca, KOCUHYyca, TaHIeHca, KoTaHreHnca. [Ipakrtuueckas pabora 34,
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Brruncnenme 3HaueHU TPUTOHOMETPUYECKUX (DYHKIUHN MO 3aJaHHOMY 3HAUCHHIO
onHoi u3 HuX. [IpakTnueckas padora 35

Brruncnenne paguanHoi u rpagycHoi Mephl yria. [Ipaktudeckas padota 36.

[TpeoOpa3zoBanue BbIpaxXeHH ¢ TOMOIIbIO opMyn npuBeneHus. [Ipaktuueckas
pabora 37.

Berunciienue apkcuHyca, apKKOCHHYCa, apKTaHTeHCa, apKKOTAHTeHCa.
[TpakTrueckas padota 38.

Pemenne Tpuronomerpuueckux ypasHenuid. [Ipaktuueckas padota 39.
[TpeoOpa3oBanus TPUrOHOMETPUUYECKUX BbhIpakeHuH. [IpakTuueckas padota 40.
Pemenue 3anau no teme «OcHOBBI Tpuronometpum». [Ipakrtuueckas padora 41.

Haxoxnenue o0acTu onpeeneHuss 1 MHOXKECTBA 3HAUCHUM (PYHKITUH.
[Ipaktuueckas paborta 42.

OmnpeneneHre MPOMEKYTKOB MOHOTOHHOCTH M TOUYEK dKCTpeMyMa (DYHKIIHH.
[Ipaktruueckas pabora 43.

Uccnenosanre QpyHkiuu no cxeme. [Ipaktuueckas padora 44.

[TocTpoenue rpaduka cinoxuoit pyHkiuu, oopatHon Gpyukmuu. [IpakTruueckas
paborta 45.

[IpeoOpazoBanus rpadukoB pyukiuii. [Ipaktudeckas padora 46.

Boruncnenue anemeHToB npu3Mel. [Ipaktrueckas padota 47.
[TocTpoenue ceuenuit nmpusmsl. [IpakTrueckas padota 48.

Breruucnenne snementoB nupamuibl. [Ipaktudeckas pabora 49.
[Toctpoenue ceuennit mupamubl. [IpakTraeckas padota S0.

Pemenue 3anay no reme «MHororpanHukn». [Ipaktuueckas padora 51.
Brruncnenue 351eMeHTOB IWIMHApPA U KoHyca. [IpakTuueckas padota 52.

Pemenue 3a1a4 Ha MPUMEHEHNE CBOMCTB CEYEHHUS 1Iapa MIOCKOCTHIO.
[Ipaktruueckas padora 53

Breraucnenne npezenos nocnenoBarenbHocTel. [Ipaktraeckas padota 54.
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Brruncnenne npenena ¢pyukiun. [Ipaktuueckas padbora 5.5
Brruncnenmne npousBoanbix. [lpaktuueckas pabota 56.

CocTtaBneHnne ypaBHEHUS KacaTelbHOM K rpaduky Qynkuun. [Ipaktuaeckast
pabota 57.

HccnenoBanue GpyHKIMIT HA MOHOTOHHOCTD U 3KCTPEMYMBI C TIOMOIIBIO
npousBogHou. [IpakTnueckas padota 58.

OrtpicKaH¥e HAaNOOJIBIIIETO U HANMEHBIIIETO 3HAYCHUS! PYHKIIUU C TTOMOIIIBIO
npousBogHou. [IpakTnueckas padota 59.

Brruncnenue nepBoodpasubsix. [Ipaktuueckas padora 60.
Brruncienue onpeneneHHbIX nHTErpanoB. [Ipaktudyeckas pabora 61.

Brraucnenue HJIOIH&I[GIZ IIOBCPXHOCTHU IIPU3MBI, ITUPpaMUBI. HpaKTI/I‘-IeCKaSI pa60Ta
62.

Brrancnenue miomaau NoBEpXHOCTH MMIMHAPA, KOHYca, mapa. [Ipakrudeckas
pabota 63.

Brerancnenne o6bema npusmbl, mupaMusl. [Ipaktrnueckas pabota 64.
Breraucnenne o0bemMoB Ten BparieHus. [Ipaktudeckas pabora 65.
Pemenne panronanbHbIX ypaBHeHuH. [Ipaktuueckas padota 66.
Pemenue uppannonanbHbeix ypaBHenuil. [Ipaktuueckas padota 67.

Pemenue nokaszarenbHbIX U Jorapudmudeckux ypaBuenuil. [Ipakruueckas padota

68.

Pemenue tpuronomerpuyueckux ypaBHeHuil. [Ipaktudeckas padota 69.
Pemenue panrionansHbiX HepaBeHCTB. [IpakTtuueckas padora 70.
Pemenue uppanroHanbHbIX HepaBeHCTB. [IpakTuyeckas padora 71

Pemenne mokaszaTtebHBIX U JorapuMUYecKuX HepaBeHCTB. [IpakTrueckast
pabota 72.

Pemenue Tpuronomerpuyeckux HepaBeHCTB. [IpakTuueckas pabora 73.
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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 BHjIE. (2 yaca)

[IpeoOpa3zoBaHue BRIpaXKCHHM, COACPIKAITIX PATUKAIIBI C TPUMEHEHUEM

ok whE

(bopMyIT COKpaIEeHHOTO YMHOKEHHUS. (2 Jaca)

6. [IpeoOpazoBaHue CTEICHHBIX BBIPAXKEHUN NpUMEHEHHEM (HOopMyJT
COKpaIIIEHHOT'0 YMHOXeHHs. (2 Jaca)

7. IlpeoOpa3oBaHue BbIpaXKE€HUE C TOMOLIbIO OCHOBHOT'O JIOTapU(PMHUUECKOTO
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 Jorapudmudeckoi Gyukmuu. (1
qac)

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

13.Pemenne norapupMuIecKux ypaBHEHUH. (2 daca)

14.Pemenue norapuMuiyecKkux HepaBeHCTB. (2 yaca)

15.TToarotoBka pedepara «M300pakeHre MpOCTPaHCTBEHHBIX GUTYpP HA
miockocty. (10 yacoB)

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] MHOTOYJIEHA Ha JIBYYJIEH C TTIOMOIIIBIO
TeopeMbl besy (2 yaca)

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

20.3amaHue MHOXECTBAa TOYEK Ha IUIOCKOCTH C TOMOIIBIO JEKapTOBBIX
KOOpAUHAT. (2 yaca)

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

22.Bpruncnenue Moayiis BeKTopa. (2 Jaca)

23.BrimonHeHue aeicTBUi HajJl BeKTopaMH. (2 yaca)

24 KommianapHble BeKTOpbI. Perenue 3agaun. (2 yaca)

25.Pemienne 3amau no Teme «KoopauHaTel M BEKTOPBD», MOATOTOBKA K
KOHTPOJIbHOM paborte. (2 yaca)
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26.0mpeneneHne JeKapTOBbIX KOOPAUHAT TOUEK YUCIOBOM OKPYKHOCTH. (2
Jaca)

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

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

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

30.1IpeobpazoBanme BeIpaXeHUsI C MpUMEHEHHEM (GOPMYI CHHYCa, KOCHHYyCa
CYMMBI U Pa3HOCTH JIBYX YTJIOB. (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.IIpeobpa3oBanne BhIpaKEHHUI ¢ TOMOIILIO (POPMYIT TOJIOBUHHOTO yria. (2
yaca)

34.I1peobpa3oBaHre CyMMBI TPUTOHOMETPHUIECKUX (DYHKIIMI 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 uccieaoBaHue 3a1anHON QyHKIMHU (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 «Bumbl npeoOpazoBanus rpadguxoBy (2
qaca)

42 TlapannenbHblil mepeHoc rpaduka GyHkuuu. (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 mionaan rpail MHOTOTpaHHUKA. (2 Jaca)

46.PemuTh 3aauy Ha BEIYHMCIICHUE 3JIEMEHTA yCEUEHHOM MupaMubl. (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 PACTIONOKEHUSI 3aJaHHBIX TOUEK, MPSMBIX U
MJIOCKOCTEN nupaMuibl (2 yaca)
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51.CocraBnenne KOHCIEKTa « BrimcaHHbIe M ONTMCAHHbIE MHOTOTpaHHUKI (1
qac)

52.BrruncieHue 31eMeHTOB IWJIMHIpa U KoHyca (2 Jaca).

53.Brruncienue a1eMeHToB 1apa. (2 Jaca)

54.Brruncnenue 60KOBOW MMOBEPXHOCTH YCEUCHHON MUpaMuIbI. (2 daca)

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

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

57.Bperuncienue oobema MapoBOro CErMeHTa U cektopa. (2 Jaca)

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.Beruncnenue npenena (yukuwmii (2 gaca).

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

63.CocraBnenne TaOmuIel «CBs3b MEXAY TMOHATHSAMH MaTeMaTHKA U
MexaHukn» ( 24aca)

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

65.CocraBnenne koHcniekTa «MHTErpanbHas popMyna oobemay. (2 Jaca)

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

67.Bpruncnenue ycioBHOUM BEpOSTHOCTH HE3aBUCUMBIX COOBITHH. (2 Haca)

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-palmoHaILHOIO HEpaBeHCTBA. (2 "aca)

74.Pemenne uppanuoHaIbHOTO HEPABEHCTBA. (2 yaca)

75.PemieHre TpUroHOMETPUUECKOTO HEPABEHCTBA. (2 yaca)

76. PemeHue cuctemMbl HEpaBEHCTB. (2 yaca)

36



CIIMCOK YUEBHOM JIUTEPATYPHI

OcHoBHas auTEpaTypa

. bammakoB, M.M. Maremaruka: yaeOHUK IS CTYII. YUPSXKIACHHUH cpell. mpod. odpazoBaHus /
M.U. bamMakos. - 6-e u3n., crep. — Mocksa : Akagemus, 2019- 256, [1] c.- ISBN 978-5-
4468-7888-8. - TekcT : HEMOCPEICTBEHHBIN.

. bammakoB, M.. Marematuka. CO0pHHK 33124 TpOodUIHHON HAPABICHHOCTH: y4eo.
rmocobue JUIs CTy/. yupexxaeHuit cpes. mpod. oopazoBanus / M.W. bammakos. - 3-e u3m.,
crep. — Mocksa : Akagemusi, 2019- 208, [1] c. - ISBN 978-5-4468-8509-1. - Tekcr :
HETIOCPEICTBCHHBIH.

. boromornos, H. B. Matemaruka : yaeOHHK JUIst CpeJHero mpodhecCHOHaIbHOTO 00pa30BaHus
/ H. B. boromonnos, I1. 1. Camoiinenko. — 5-¢ uz., mepepad. u gon. — Mocksa : IOpaiir,
2019. — 401, [1] c. — ( Cepus : [Ipodeccnonansaoe oopazoBanue). — ISBN 978-5-534-
07878-7.- TekcT : HEMMOCPEICTBECHHBIM.

JlononHuTeNbHASA IATEPATYPA:

. boromornog, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yacts 1 : yuebHOe mocodue st
cpenHero npodeccruoHanbHoro oopaszosanus / H. B. boromonoB. — 2-¢ u3j., ucnp. u jgom. —
Mockga : U3nartensctBo FOpaiit, 2018. — 439 c. — (IIpodeccuonansuoe obpazoBanue). —
ISBN 978-5-534-09108-3. — Tekcr : anekrponnsiii // OBC FOpaiir [caiit]. —

URL.: https://biblio-online.ru/bcode/449007 (mnara obpamenus: 02.09.2019).

. boromornos, H. B. MaremaTuka. 3agauu ¢ pemieHusiMu B 2 4. YacTs 2 : yueOHOe mocodue Jist
cpenHero npodeccruonanbHoro oobpazosanus / H. B. boromonos. — 2-e uza., ucnp. u gomn. —
Mockga : M3narensctBo FOpaiit, 2018. — 285 ¢. — ([IpodeccnonansHoe 00pazoBaHue). —
ISBN 978-5-534-02010-6. — Tekcr : anexktponHsiit // OBC FOpaiir [caift]. —

URL.: https://biblio-online.ru/bcode/421268 (nara oopamenus: 02.09.2019).

. boromornos, H. B. Maremaruka. 3agauu ¢ pemienusMu B 2 4. Yacts 2 : yuebHOe mocodue ais
cpemHero npodeccruoHanbHoro oopaszosanus / H. B. boromonos. — 2-¢ u3j., ucnp. u gom. —
Mocksa : U3narensctBo IOpaiit, 2018. — 320 ¢. — (IIpodeccunonansnoe oOpa3oBanue). —
ISBN 978-5-534-09135-9. — Tekcr : anekrponnsiit // OBC FOpaiir [caiit]. —

URL.: https://biblio-online.ru/bcode/427210 (nara obpamienus: 02.09.2019).

. boromornos, H. B. Marematuka. 3agauu ¢ pemeHusiMu B 2 4. YacTs 2 : yueOHOe mocodue st
cpenHero npodeccruonanbHoro oobpaszosanus / H. B. boromonoB. — 2-e uza., ucnp. u gom. —
Mockga : M3natensctBo FOpaiit, 2018. — 320 c. — ([IpodeccnonansHoe 00pazoBaHue). —
ISBN 978-5-534-09135-9. — Tekcr : anextponssiit // OBC FOpaiir [caift]. —

URL.: https://biblio-online.ru/bcode/449036 (nara oopamenus: 02.09.2019).

. boromornos, H. B. Maremaruka. 3agauu ¢ pemieHusMu B 2 4. Yacte 2 : yuebHOe mocodue ais
cpemHero npodeccruoHanbHoro oopaszosanus / H. B. boromonoB. — 2-¢ u3j., ucnp. u jgom. —
Mocksa : M3natensctBo FOpaiit, 2017. — 285 c. — (IIpodeccnonansuoe obpazoBanue). —
ISBN 978-5-534-02010-6. — Tekcr : anekrponnsli // OBC FOpaiir [caiit]. —

URL: https://biblio-online.ru/bcode/400571 (nara obpamenus: 02.09.2019).

. boromomnos, H. B. Maremaruka. 3agaun ¢ pemienusmMu B 2 4. Yacts 2 : yaueOHOE mocoOue 1ist
cpeanero npodeccuoHanbHoro oopaszosanus / H. B. boromonos. — 2-e uzsa., ucmp. u J101. —
Mockga : U3narensctBo FOpaiit, 2016. — 285 ¢. — (IIpodeccnonansHoe 00pazoBaHue). —
ISBN 978-5-9916-7485-0. — Tekcr : anextponssiit // OBC FOpaiir [caiit]. —

URL.: https://biblio-online.ru/bcode/392407 (nara oopamenus: 02.09.2019).

. boromornos, H. B. Maremaruka. 3agauu ¢ peumienusMu B 2 4. Yactp 2 : yuebHOe mocodue ais
cpennero npodeccuonaabHoro odpazosanus / H. B. boromonos. — 2-e u3g., ucnp. u A0, —
Mockga : M3natensctBo FOpaiit, 2019. — 320 c. — (IIpodeccrnonansuoe obpazoBaHue). —

37


https://biblio-online.ru/bcode/449007?utm_campaign=rpd&utm_source=web&utm_content=d6711f8db17e664cf3972773a121162e
https://biblio-online.ru/bcode/421268?utm_campaign=rpd&utm_source=web&utm_content=d6711f8db17e664cf3972773a121162e
https://biblio-online.ru/bcode/427210?utm_campaign=rpd&utm_source=web&utm_content=d6711f8db17e664cf3972773a121162e
https://biblio-online.ru/bcode/449036?utm_campaign=rpd&utm_source=web&utm_content=d6711f8db17e664cf3972773a121162e
https://biblio-online.ru/bcode/400571?utm_campaign=rpd&utm_source=web&utm_content=d6711f8db17e664cf3972773a121162e
https://biblio-online.ru/bcode/392407?utm_campaign=rpd&utm_source=web&utm_content=d6711f8db17e664cf3972773a121162e

ISBN 978-5-534-09135-9. — Tekcr : anexkrponssiit // OBC FOpaiir [caiit]. —
URL.: https://biblio-online.ru/bcode/434516 (narta obpamenus: 02.09.2019).

38


https://biblio-online.ru/bcode/434516?utm_campaign=rpd&utm_source=web&utm_content=d6711f8db17e664cf3972773a121162e

