T'ocynapcrBenHoe 0101keTHOE 001IE00pPa30BaTeIbHOE YUPEKIeHue
HeHenkoro aBTOHOMHOI0 OKpyra
«Cpennsisa mkojaa uM. A.A.Kanununa c. Huxxussa [Hema»

[OKYMEHT MOAMNNCAH
QNEKTPOHHOW NOAMUCHIO

epTuduKaT: 3A79905B5BASEAT75A12B5CBIDAGBF8732D01CT7
nanenew; FonyGusa Mapuia Cemerosta
icTeuTeneH: ¢ 06.07.2021 A0 06.10.2022

bwo
5

«CornacoBaHo» «Y TBepK a0y
3aMm.aupekropa no YBP JMpeKkTop MIKOJIbI
Cemsmkuna B.C. /M.C.T'omyouna/
«l6»despais 2022r «16»depamns 2022r

Pa0ouass yuyeOHasi nporpamma

no npeamerty «MaremaTnka»
( 10-11 knaccwi)
2021-2022 y4ueOHbIi TOA

CocraBuTenb: yuuTeIb MaTeMaTUKU
Xaransenickas Mpuna CemeHOBHa

c. Huxnasasa [ema

2022



1.IlosicHuTENLHAS 3aIHCKA

Pabouas mporpamma mo maremaruke s 10-11 kmaccoB paspaborana Ha
ocHoBe @epnepanbHoro 3akoHa Poccuiickoit ®Depepannn «O0 oOpa3oBaHUU B
Poccuiickoit @enepanuu»ot 21.12.2012r. Ne273-P3.

- @enepanbHBII rocy1apcTBEHHBINH 00pa30BaTEIbHBIN CTAHAAPT CPETHETO OOIIETO
o0pa3oBaHMsl, YTBEPKAEHHBIHN MPUKa30M MUHHUCTEPCTBA 00pa3oBaHus U HayKu PD
ot 17.05.2012 r. Ne 413 (penaxuus ot 29.06.2017 r.)

- [IpumepHas ocHOBHas 00pa3oBaTelibHAs IPOrpaMMa CpPEIHEro OOIIEro
oOpa3oBaHusl, 0100peHHas perieHueM denepanbHas y4eOHO-METOIMUECKOro
o0BbeIMHEeHUs 1o 001eMy 0b6pazoBanuto (mpoTokoi oT 28 uroHs 2016 roxa Ne 2/16-
a).

- IlocranoBienue ['7aBHOrO rocynapcTBEHHOIO CaHUTapHOro Bpada P® ot
28.01.2021 Ne 2 « O6 yrBepxknenuun CanlluH 1.2.3685-21 CanurapHo-

SMUICEMHOJIOIMYCCKUC Tpe6OBaHI/I$I K YCIOBUSAM MW OpraHu3anuu 06yT-IeHI/I$I B
00111€00pa30BaTEIBHBIX YUPEKICHHUIX ).

O0mas xapakTepucTuKa Kypca

MaremaTtnueckoe 00pa3oBaHuE UTPAET BaXKHYIO POJIb M B MPAKTUUYECKOM, U B
yXOBHOM >KM3HM oOmiectBa. IIpakThueckas cTOpoHa cBf3aHa C CO3JaHUEM U
MIPUMEHEHUEM HWHCTPYMEHTapHsi, HEOOXOIMMOro 4YeJIOBEKY B €ro MNpOAYKTUBHOMN
NESATENIBHOCTH, AYXOBHAs CTOPOHA — C HMHTEJUIEKTYaJbHBIM Pa3BUTHEM 4YEIIOBEKA,
(dbopMHpOBaHKEM XapaKTepa U 00ILel KyIbTyphbI.

be3 KOHKpETHBIX 3HAaHMH 110 MaTeMaTHKe 3aTPyJHEHO IOHMMAaHHE
IIPUHLIMIIOB YCTPOICTBA M MCIIOJIB30BAHMUSI COBPEMEHHOM TEXHUKH, BOCIPHUATHE U
MHTEpIIpeTalysl pa3HOOOpa3HOMl COLMATbHOW, SKOHOMMYECKOH, MOJUTHYECKON
uHpopmanuy, ManodpdekTUBHA MOBCEAHEBHAs NPAKTHYECKas JAESTEIbHOCTb.
Kaxxnomy uenoBeky B CBOEH JKM3HU MPUXOIUTCS BBIOJHATH Pacu€Thl, YUTATh
nH(pOpMaLIKIO, MPEICTAaBICHHYIO B BHUJEe TaOIul], Juarpamm, rpapukoB, TOHUMAaTh
BEPOATHOCTHBIM  XapakTep CIy4alHBIX COOBITHI, COCTaBIIATh  HECIIOKHBIE
QJIITOPUTMBI.

N3yuenne nmaHHOrO Kypca 3aBepiiaeT (OpPMUPOBaHHME IIEHHOCTHO-
CMBICJIOBBIX YCTAaHOBOK M OpPHUEHTAlMil y4yalllUXCs B OTHOILIEHUU MAaTEMaTHUYECKHUX
3HaHUH U TpoOJeM MX HMCIOJB30BAaHUS B paMKax CpPEIHEro ooImero oopa3zoBaHUA.
Kypc cnocobcrByer popMupoBaHMIO YMEHHS BUIETh M IOHMMATh MX 3HAYUMOCTh



JUIS KaXJOTo 4YeJloBeKa HE3aBUCUMO OT €ro MpodeccHOoHaNbHOM NesTeIbHOCTH;
yYMEHHs pa3inyaTh (akThl U OILEHKH, CPAaBHUBATh OILCHOYHBIE BBIBOJBI, BHJAETh HX
CBSI3b C KPUTEPHUSIMH OIICHOK U CBSI3b KPUTEPHEB C OMNpPEIEIEHHON CHUCTEMOI
[IEHHOCTEH.

be3 6a3zoBoif MaremMaTHyecKoW TMOJTOTOBKM HEBO3MOXKHA MOCTaHOBKA
o0Opa3oBaHMsl COBPEMEHHOI'O 4YeJOBEKa. B IKoje mMareMarhka CIyKUT OIOPHBIM
MPEeIMETOM IS M3YYEHHUs CMEXHBIX JUCHUIUIMH. PeanbHOl HEOOXOIUMOCTHIO B
HAIllli JTHU CTAHOBUTCS HEMPEPHIBHOE 00pa3oBaHWE, 4TO TPeOyeT MOIHOICHHON
6a30Boii 00111€00pa30BaTEIbHON MOATOTOBKH, B TOM YHCIIE U IO airedpe U Havaiam
MaTEeMaTHYECKOro aHalln3a.

JlJis KU3HM B COBPEMEHHOM OOIIECTBE BaXKHBIM SBJsETCS (OPMUPOBAHUE
MaTeMaTHUYECKOTO CTHIIS MbIIUTEHUSI. OOBEKThl MAaTEMAaTHUECKUX YMO3AKIIIOUEHUN U
MpaBWJia MX KOHCTPYHUPOBAaHHUS BCKPHIBAIOT MEXaHWU3M JIOTHUECKUX MOCTPOCHUH,
BEIPA0ATHIBAIOT YMEHUsST (DOPMYIHPOBATh, OOOCHOBHIBATh U JOKA3bIBATH CYXKJICHUS,
TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MBINUICHHE. MareMaTHKe MPUHAJICKUT
BeAymias poyib B (HOPMHPOBAHUHM AINTOPUTMHUYECKOTO MBIIIUICHUS, BOCITUTAHUU
YMEHHMI JE€UCTBOBATh MO 3aJaHHOMY QJIroput™My. B Xxone pemenus 3agay —
OCHOBHOH y4eOHOIl [eATeIbHOCTH Ha YpPOKaX MaTeMaTHMKH — Pa3BUBAIOTCS
TBOpYECKasl U MPUKIIATHAS CTOPOHBI MBIIIIJICHHS.

OOydenne mMaTeMaTHKe MaET BO3MOXHOCTh Pa3BUBATh Y yYalllUXCS TOYHYIO,
JAKOHUYHYIO M MH(QOPMATUBHYIO pedb, YMEHHE OTOMpaTh Haubolee MOIXOASIINe
S3bIKOBbIE (B YAaCTHOCTH, CHUMBOJHMYECKHE, Tpaduyeckue) cpeacrtsa, T. €.
CrocoOcTBYeT (OPMHUPOBAHHIO KOMMYHUKATHBHON KYJIBTYPhI, B TOM YHCIE —
YMEHHIO SICHO, JIOTHYHO, TOYHO W IMOCIIECJ0BATEIHHO HM3JIaraTh CBOIO TOYKY 3PCHUS,
HCIIOJIH30BaTh SI3BIKOBBIE CPEJICTBA, aJIEKBATHBIE OOCYK/1aeMOoi mpoleme.

JlanbHeiiee pa3BuTie IpUOOPETYT U TO3HABATENbHbIE NEHCTBUS. YUaluecs
rI1y0)Ke 0CO3HAIOT OCHOBHBIE OCOOCHHOCTH MaTeMaTHUKH KakK (POpPMBI 4ETOBEYECKOTO
MO3HAHUS, HAYYHOTO METOJa TMO3HAHHs MPUPOJIBI, a TaKKEe BO3MOXHBIE cepbl U
TpaHUIbl €€ TPUMEHEHUSI.

Maremarnueckoe 00pa3oBaHWe BHOCHT CBOM BKJIaJ B (hOpMHUpOBaHHE OOIIEH
KYJIBTYpBl YeioBeka. HeoOX0MMbIME KOMITOHCHTAMHU OOIEH KYJIBTYPHI SIBISIFOTCS
o0Imiee 3HAKOMCTBO C METOJAMH IO3HAHUS JICHCTBUTEIIBHOCTH, IMPEICTaBICHHUE O
METOJIaX MAaTeMAaTHKH, WX OTIHYHUSX OT METOJIOB SCTECTBCHHBIX M T'YMaHHTAPHBIX
HayK, 00 0COOCHHOCTSIX MPUMEHEHUSI MATEMATHKH JIJIsl PEIICHUS] TPUKIIATHBIX 3a]1ad.



W3ydyenne MaTeMaTHKU CIIOCOOCTBYET JCTETHUYECKOMY BOCHHUTAHHMIO YelOBEKa,
MOHMMAHUIO KPACOTHI U U3SIIECTBA MaTEMAaTHUECKUX PACCYKICHUM.

B pesynbTare nieneHanpaBieHHON Y4€OHON eATEIbHOCTH, OCYIIECTBIIEMOU B
dbopMax yueOHOro HCCIEAOBaHUSA, Y4YEOHOTrO WPOEKTa, IMOJYYUT JaibHeiiee
pazBuTHE  CIOCOOHOCTH K HWH(OPMAIIMOHHO-TIOMCKOBOH  JESATEIHLHOCTH:
CaMOCTOSITEILHOMY ~ OTOOpY HMCTOYHHUKOB HMH(MOpMAIM B COOTBETCTBUU C
[IOCTAaBJIEHHBIMU LEISIMM U 3aJayaMy. YUalluecs Haydarcs CHUCTEMAaTU3UpPOBATh
uH(pOpMalIMI0O O  3aJaHHBIM  TpHU3HAKaM, KPUTUYECKH  OICHWBATh U
UHTEpIpeTHpoBaTh HHPOpManuio. W3ydenwe Kkypca Oyner crnocoOCTBOBaTh
pa3Butuio MKT-koMIIETEHTHOCTH y4aluxcsl.

[Tonyunut panpHeiee pa3BUTHE CIOCOOHOCTh K CaMOOpraHU3allUd U
CaMOpEryJsluy. Y4airuecs TOoJay4yaT OMNBIT YCIENIHOW, IeJeHanpaBIeHHOW |
pe3yJIbTaTUBHONW  Y4eOHO-TIpeAnpo(hecCHOHAIBHOW — IEeSTENPHOCTH; OCBOSIT  Ha
[IPAKTUYECKOM YPOBHE YMEHHUE IIJIaHUPOBATh CBOIO JIEATENBHOCTh U YIPABIATH €HO
BO BPEMEHHU; MHCIIOJIb30BATH PECYPCHBIE BO3MOXKHOCTH JJIsi JOCTHIKEHMS LieJiei;
OCYIIECTBJISITh BBHIOOP KOHCTPYKTHUBHBIX CTpaTe€ruii B TPYIAHBIX CUTYyalUsX;
CaMOCTOSITEJIbHO PEAIN30BbIBaTh, KOHTPOJIMPOBATH U OCYIIECTBIATH KOPPEKLHIO
yuyeOHOW ¥ TO3HABATENbHON JIEATENBHOCTH HA OCHOBE MPEIBApUTEIHLHOTO
TUTAHUPOBAHUS U 0OpATHOM CBS3H, MOJy4aeMOil OT Me1aroroB.

CopepxaTtenbHOM OCHOBOM U TJIABHBIM CPEICTBOM (POPMHUPOBAHUS U PA3BUTHUS
BCEX VYKAa3aHHBIX CHOCOOHOCTEHM CIY)XKUT IlelIeHANPaBIeHHBI OTOOp Yy4eOHOTO
MaTepuanga, KOTOpbIii BeNETCS Ha  OCHOBE IPUHIMUIIOB HAyYHOCTH U
(GyH1TaMEHTaJIbHOCTH, UCTOPU3MA, JIOCTYITHOCTH U HENPEPBIBHOCTH, LEIOCTHOCTH
U CHUCTEMHOCTHM  MaT€MaTH4ecKOoro oOpa3oBaHHUs, €ro CBS3M C TEXHHUKOH,
TEXHOJIOTHEH, KNU3HBIO.

Cogepxanue Mo MaTtemMaTHkKe GopMupyercs Ha ocHoBe DyHIaMEHTAILHOTO
Apa IIKOJBHOTO MaTeMaTH4eckoro ooOpazoBaHus. OHO MpenCTaBIEHO B BHUJE
COBOKYMHOCTH  COJEpKATeIbHBIX  JIMHMM,  PACKpBIBAIOUIUX  HAIMOJHEHUE
OyHIaMEHTaTBbHOTO  Sijpa  IIKOJIBHOTO  MaTeMaTH4ecKoro  oOpa3oBaHHUS
MPUMEHHUTEIBHO K cTapiiel mkosne. [IporpamMmma pernameHTrpyetr o0b€M MaTepuaia,
00s13aTeILHOTO U1l M3y4YeHHUs, HO He 3aAa€T paclpeieNieHUs ero Mo Kiaccam.
[ToaTomy conepkaHue JaHHOTO Kypca BKJIIOYAET CIEAYIOUINe pa3ielbl: «Aneebpay,
«Mamemamuueckuti ananuzy; «Beposmnocmv u cmamucmuxa», «l'eomempusy,
«Bexmopul u koopounamul 6 npocmparncmeey.



Coneprkanue paznena «Azeeopa» cnocoOCTBYeT (HOPMUPOBAHUIO Y YUAIITUXCS
MaTeMaTU4YeCKOro amrapara s pElIeHUs 3aJad OKPYKAKIIEed peaabHOCTH.
[Iponomxaercs HM3ydyeHHE MHOTOUWICHOB C LENBIMH KO3(PPUIMEHTaMU, METOJI0B
HaxO0XJICHHUS WX pPalMOHAJIBHBIX KOpHeW. [Ipoucxoaut pa3BuTHE M 3aBepUICHUE
0a30BbIX 3HaHWK O uucie. Tema «KOMIUIEKCHBIE YMCIa» 3HAKOMUT YYaIIUXCS C
MOHSATUEM KOMIUIEKCHOTO YHCIa, NpPaBWIAMH JCHUCTBUH C HUMH, DPa3IUYHBIMU
(opmMaMu 3anTUCH KOMIUIEKCHBIX YHCEJ, PELICHUEM MPOCTEHIINX ypaBHEHUN B I0JIE
KOMIUIEKCHBIX YHMCEJl M 3aBEpIIAeT OCHOBHYIO COJEPKATEIbHYIO JIMHUIO Kypca
IKOJIbHOM MaremaTtuku «Hucnay. OCHOBHOE Ha3HAYEHUE ITUX BOIPOCOB CBSI3aHO C
MOBBILICHUEM OOIIeH MaTeMaTUYECKOM MOJArOTOBKU YUaIIMXCs, OCBOCHUEM MPOCTHIX
1 3¢ GEeKTUBHBIX TPUEMOB pEllICHUs aredpanvyeckux 3aad.

Paznen «Mamemamuueckuti ananus» TPEICTABIECH TPEMS OCHOBHBIMHU
Temamu: «DneMeHTapHble QyHKIum», «[IponsBognas» u «MuTterpamy». Conepxanue
3TOro paszjejia HaleJIeHO Ha IOJIyY€HHE IIKOJbHUKAMHU KOHKPETHBIX 3HaHHWM O
(GyHKIMK Kak BaXKHEWIIEH MOJENW ONMUCAHWS M HCCIEJOBAaHUS Pa3HOOOPA3HBIX
pealibHbIX IpoueccoB. M3yueHne CTeneHHbIX, OKa3aTeNbHbIX, JOrapu(pMUIECKUX U
TPUTOHOMETPHUYECKUX (PYHKIHMIA MPOIOIHKAET 3HAKOMCTBO YYAIUXCS C OCHOBHBIMHU
JJNIEMEHTAapHBIMU (YHKIUSMHU, HadyaToe B OCHOBHOM mikone. [lomumo oBmameHus
HEMOCPEICTBEHHBIMM  YMEHHMSIMU  pellaTb COOTBETCTBYIOIIME ypaBHEHUS U
HEPaBEHCTBA, Yy yyamuxcs (GopMUpPYETCs 3amac reOMETPHUECKHUX MpeCTaBICHUH,
JeKAlMX B OCHOBE OOBSCHEHHS MPABOMEPHOCTH CTAHIAPTHBIX M IBPUCTUYECKUX
npuémoB pemeHus 3agad. Tembl «IIpousBomHas» u «MHTErpam» coaepxkar
TPaJULIMOHHO TPYAHBIE BONPOCHI JUIsl IIKOJIBHHUKOB, Jaxe s TeX, KTO BblOpal
U3Y4YEHHE MAaTeMaTUKU Ha YIIIYOJIEHHOM YpOBHE, IIO3TOMY HUX H3JIOKEHHUE
[penIoyiaraeT ornopy Ha T'€OMETPUUYECKYI0 HArjasJHOCTh M Ha €CTECTBEHHYIO
UHTYUIMIO y4aliuxcs, Oojiee, 4eM Ha CTpOTHE OINpejaeieHus. TeM He MeHee
3HaKOMCTBO C 3TUM MaTepHajoM AaéT NpeACTaBICHUE yJaluMcs 00 o0IuX uaesx u
MEeTOJaX MaTeMaTU4YeCKON HAYKH.

IIpu nu3ydyenuu pasgena «Bepoamnocms u cmamucmuxay pacCMaTPUBAIOTCS
pa3iauyHble MaTeMaTHMYeCKWe MOJENM, TIO3BOJISIONINE H3MEpSATh U CpPaBHUBATH
BEPOATHOCTH PA3IMYHBIX COOBITHUH, J€NaTh BBIBOJBI M IMPOTHO3BI. DTOT MarepHal
HEeoOXOoIuM TMpexJe Bcero Al (OpMHUPOBAaHUS y ydalMXcs (QYHKIMOHAIbHON
TPAaMOTHOCTH — YMEHHS BOCHPHUHUMATh H KPUTUYECKH aHAJU3HPOBATH
nH(pOpMAIIHIO, TPEACTABICHHYIO B PA3IUYHBIX (opMax, MOHUMATh BEPOSATHOCTHBIN
XapaKTep MHOTUX PEaJIbHBIX 3aBUCHUMOCTEH.



Paznen «l'eomeTpusi» MO3BOMUT CcPOPMUPOBATH MPEACTABICHUS 00
M3y4aeMbIX MOHATHUSIX WM METOJAaX KaK BaKHEHIIHUX CPEACTBAX MAaTEMaTHUYECKOTO
MOJICTTUPOBAHMS PEAJbHBIX MPOILIECCOB W SBJICHUW, pacClO3HAaTh Ha 4YEpPTEkKaxX U
MOJICIIIX TPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH TPEXMEpPHBIE OOBEKTBI C HX
OIIMCaHUsIMU, 1/1306pa>1<eH1/1;1M1/1; OIINChIBATHh B3aMMHOC pacnononceHHe HpSIMbIX nu
IUIOCKOCTEH B MPOCTPAHCTBE, AapryMEHTUPOBATh CBOM CYXIEHUS 00 3TOM
PaCIOJIOKEHUH; aHATTM3UPOBATH B3aMMHOE PACIOJIOKEHHE OOBEKTOB B IIPOCTPAHCTBE
148 I/I306pa)KaTB I/IX;I/I306pa)KaTB OCHOBHBEIC MHOI‘OFpaHHI/IKI/I; BBIITIOJIHATH ‘ICpTG)KI/I 110
3aJIaHHBIM YCJIOBHSIM; CTPOHMTH CEYCHHS KyOa, MPHU3MBbI, MTUPAMHJIBI, KPYTJIbIX TEJ;
pelmarh IUIAHUMETPUYECKHME U CTEPEOMETPUUYECKHE 3aJaud  Ha HaXOXKJICHHE
reOMETPUYECKUX BEIUYMH (JIJIMH, YIJIOB, IJIOLIAACH); UCIOIb30BaTh MPH PEIICHUU
CTEepEOMETPUYECKUX 3a7au IJIaHUMETpudeckue (akTbl U METOAbl, BEKTOPHYIO
anreopy. [IpoBoauTh nMOKa3aTeNbHBIC PACCYXKACHUS B X0J1€ PEIICHHS 3a/1a4.

ey 1 3a7aun Kypca

B coorBerctBuu c mnpunstoir KoHuenmueidl pa3BUTHS MaTeMaTHYECKOTO
obpaszoBanus B Poccuiickoit deneparyn, MaTeMaTnieckoe o0pa3oBaHUE pEIIaeT, B
YaCTHOCTH, CIIEYIOLIHNE KIFOYEBbIE 3a/1auu:

- «IPEIOCTABIST KaXIOMY oOyyJaromemycs BO3MOXHOCTb
JOCTHI)KEHHUSI YPOBHS MaTeMaTHYECKHUX 3HAHMM, HE0OXOAMMOro i AajbHEHIIen
YCHENTHOM KU3HU B 00IIIECTBEY;

— «obecnieunBaTh ~ HEOOXOAMMOE  CTpPaHE  YUCIO  BBIIYCKHUKOB,
MaTe€MaTU4CCKas MOArOTOBKAa KOTOPBIX JOCTATOYHA AJIA HMPOAOJIKCHUSA O6paSOBaHI/I$I
B pa3zIMYHBIX HANpaBJIEHUSAX M JUISI TNPAKTUUECKOW JeATeNIbHOCTH, BKJIIOYas
MpEenoiaBaHue MaTEeMaTUKH, MaTeMaTUYeCKHe UCCieIoBanus, paboTy B cdepe
MH(GOPMAIIMOHHBIX TEXHOJIOTHH U JIp.»;

— «B OCHOBHOM 0O0IIIeM M cpefHeM oO0ieM 00pa3oBaHUU HEOOXOIMMO
NPEeIyCMOTPETh TMOATOTOBKY OOYyYaromUMXcs B COOTBETCTBUH C HX 3allpocaMH K
YPOBHIO ITOATOTOBKH B c(pepe MaTeMaTHIECKOTO 0Opa30BAHHSY.

CoOTBETCTBEHHO, BBIIEISIOTCA TP HAIlPpaBlIeHUs TpeOOBAHUHN K pe3yabTaTaM
MaTeMaTH4eCcKoro o0pa3oBaHUs:

1) IIPaKTUKO-OPUEHTUPOBAHHOE MaTEMaTHYECKOE oOpazoBaHue
(MaTeMaTuKa Ui AKU3HN);

2) MaTeMaTHKa JUIsl UCIIOJIb30BaHUA B Ipodeccu;

3) TBOPYECKOE HAIIPABICHHE, HA KOTOPOE HalleJIeHbl Te OOydaromuecs,

KOTOpBIE TUIAHUPYIOT 3aHUMATbCS TBOPYECKOW U HCCIENOBATENbCKOW paboToi B
o0JyacT MaTeMaTUKH, PU3UKH, SIKOHOMHUKH U APYTUX OOJIACTSX.

OTH HampaBJIEHUS PeAM3yIOTCS B IBYX OJIoKax TpeOOBaHUI K pe3yibTaTam
MaTeMaTHIeCKOTO 00pa30BaHUsI.



Ha yrny6nenHom ypoBHe:

— Bemyckauk Hayuutcs B 10-11-m Kkmaccax: uisl  YCHEIIHOTO
NPOAOIDKEHUS O00pa30BaHUS 10 CHEIHAIBHOCTSM, CBSI3aHHBIM C HPUKIAJHBIM
HCIOJIb30BAHUEM MAaTEMATHKH.

- BBIMyCKHUK TOTYYUT BO3MOXKHOCTH HayuuThesiB 10-11-m kmaccax:
Ui oOecrieyeHus] BO3MOYKHOCTH YCIIEHIHOTO IPOAOJDKEHHMs 0Opa3oBaHMs IO
CIELMAIBHOCTSIM, CBSI3aHHBIM C OCYIIECTBJIEHUEM HAy4YHOM U HCCIEN0BATENIbCKON
JesTeIbHOCTH B 00JIaCTH MaTEMATUKU U CMEXHBIX HaYK.

B cootBercTBUEM ¢ DenepanbHbIM 3akoHOM «O06 obpazoBanuu B POy (cT. 12
1. 7) opraHu3aiuu, OCyLEeCTBISIOIINE 00pa30BaTENbHYIO JEATEIbHOCTD, PEATU3YIOT
3TH TpeOOBaHMs B 0OpA30BATEIHHOM IPOILECCE C YYETOM HACTOALICH NMPUMEPHON
OCHOBHOI 00pa30BaTeNbHON IMpOrpaMMbl KaK Ha OCHOBE Y4eOHO-METOAMYECKUX
KOMIUIEKTOB COOTBETCTBYIOLIETO YpOBHs, BXxonadumux B denepanbHblil NepeueHb
MunucrepcTBa 00pazoBaHus U Hayku Poccuiickoit denepaium, Tak U ¢ BO3MOXKHBIM
WCTOJIb30BAHUEM HMHBIX UCTOYHHUKOB y4eOHOW MHpOpManuu (yaeOHO-METOINYECKHE
rmocoOusi, 00pa3oBaTeIIbHBIC TOPTAIIBI K CAUTHI U JIP.)

[Ipy wu3ydyeHMH MaTeMaTUKU Ha YINIYOJEHHOM YpPOHE NPEIbSBISIIOTCS
TpeGoBaHus, COOTBETCTBYIOIIUE HaIlpaBJICHUIO «MaTeMaTHKa s
npoeCCUOHATILHOM  JIeATENbHOCTHY; BMECT€ C TEM BBIIYCKHUK IOJy4aeT
BO3MOXXHOCTh M3y4YUTh MaTEMaTHKy Ha ropas3io 0ojiee BBICOKOM YpPOBHE, 4YTO
co3zacT (hyHJIAMEHT AJIs JalbHENIIEro Cephe3HOro N3yuyeHHsl MaTeMAaTUKU B BY3e€.

IIpuMmepHBIE POTpaMMBI COAEPKAT CPABHUTEIBHO HOBBIA JUISI POCCHHUCKOU
HIKOJIBI pasaen «BepodaTrHocTs M cratuctuka». K aTtomy pasneny OTHOCATCA Takxke
CBEJCHMUS M3 JIOTUKH, KOMOMHATOPHUKM U Teopuu rIpadoB, 3HAYUTEIHHO
BapbUPYIOLIMECS B 3aBUCUMOCTH OT THIIa IPOIPaMMBI.

Bo Bcex npuMepHbIX nmporpammax OoJibllIoe BHUMAHHUE yIEIsIeTCsl IPAKTHKO-
OpPUEHTUPOBAaHHBIM 3a7auyaM. O/lHa W3 OCHOBHBIX II€Jiei, KOTOpYI pa3paboTUMKu
CTaBWIM TIiepes coOOM, — co3/aTh MPUMEPHBIE MPOrpaMMbl, I/I€ €CTb MECTO
MPUMEHEHHUIO MaTeMaTHUYECKUX 3HAHUH B )KU3HU.

[Ipy wu3ydyeHuum ™MareMaTUKU OOJIbIIOE BHUMAHHE YIENSETCS Pa3BUTHIO
KOMMYHHUKATHBHBIX YMEHUU ((OpMYIHpOBaTh, apryMEHTHPOBATh U KPUTHUKOBATh),
(OpMUPOBAHHUIO OCHOB JIOTMYECKOTO MBIIIIEHUS B YacTU MPOBEPKU UCTUHHOCTH U
JIO)KHOCTH YTBEP)KJIEHUH, IOCTPOEHUS IPUMEPOB M KOHTPIPHUMEPOB, LEMOYEK
YTBEPKACHUM, POPMYIHPOBKH OTPUILIAHUHN, a TaK)Ke HEOOXOAUMBIX U JIOCTaTOYHBIX
yciaoBui. B 3aBUCHMMOCTH OT ypOBHSI IpOTrpaMMbl OOJbIIE WM MEHBIIE BHUMAaHUS
yaensieTcss yMEHHI0 paboTaTh IO alrOpUTMY, METOJaM IOMCKa ajroputMa u
OIIpEAEIIEHUIO IpaHuLl IIPUMEHUMOCTH aJITOPUTMOB. TpeboBanus,
chopMynupoBaHHbIE B paznene «l'eomMeTpusi», B OOJNbIIEH CTENEHU OTHOCSITCS K
Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEACTABICHUNA M TpapHUUeCKUX METOJIOB, YeM K
(hopMaIbBHOMY OIMCAHUIO CTEPEOMETPUUECKHUX (PAKTOB.



Henn:

- OBJIQJICHHE CHUCTEMOW MaTeMaTH4YeCKMX 3HaHUM M YMEHUH, HEOOXOAMMBIX MIJis
NPUMEHEHHUSI B MPAKTUYECKOM MAESITETbHOCTHU, HM3YyYEHUS CMEXHBIX TUCIUIUIMH,
MIPOJIOJIKEHHS 00pa30BaHUs;

- MHTEJUICKTYaJIbHOE pa3BUTHE, (DOPMHUPOBAHHE KAYECTB JIMYHOCTU, HEOOXOJIUMBIX
YeNIOBEKY JUIsl TOJIHOIEHHOW J>KM3HHM B COBPEMEHHOM OOINECTBE, CBOWCTBEHHBIX
MaTeMaTUYeCKOW JCSTENbHOCTU: SICHOCTH M TOYHOCTH MBICIIH, KPUTHYHOCTU
MBIIUICHUS, UHTYULIMH, JIOTHYECKOTO MBIIUICHUS, 3JIEMEHTOB aJIrOPUTMHYECKOU
KYJIbTYpbI, CIIOCOOHOCTHU K MPEOOJICHUIO TPYAHOCTEN;

-popMupoBaHuEe TpEACTaBIEHUH OO0 HAEIX ¢ METoJaX MaTeMaTUKU Kak
YHHUBEPCAIbHOTO SI3bIKa HAYKH M TEXHHUKH, CPEJICTBA MOJICIMPOBAHUS SIBICHUN U
MIPOLIECCOB;

-TIOBBICUTh OOINEKYJIBTYPHBIH YPOBEHb U 3aBEPIIUTh (POPMHUPOBAHUE IICIOCTHOMN
CHUCTEMBbl MaTEeMaTHYECKUX 3HAHUM KaKk OCHOBBI JI0OOH MpodecCHoHAIBHON
JEATEIIbHOCTH, HE CBSI3aHHOW HEMOCPEACTBEHHO C MATEMATUKOM.

3agauu:

- pa3BHUBaTh MPEACTABICHUE O YHCIEC M POJIM BBHIYUCICHUM B YEJIOBEUYECKOU
MPaKTHUKE;

-popMUpOBaTh TPAKTHUECKUE HABHIKM BBINOJTHEHUS YCTHBIX, MHUCHMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIUUCIECHUMN, PA3BUTh BBIYUCIUTENIBHYIO KYJIbTYPY;

- (QopmupoBaTh HaBBIKM OBJAJEHUS CHMBOJIHUYECKHUM SI3BIKOM  aireOphl,
BbIpabOTaTh (OpMaNbHO-ONEPAaTUBHBIE aNreOpanyeckue YMEHUsST M HaydUTbCs
MIPUMEHATh UX K PEIICHUIO 3a/1a4;

- pa3BUBATH NMPOCTPAHCTBEHHBIC MPEACTABICHUS U U300pa3UTEIbHBIC YMEHUS,
-hopMHUPOBATH MPEJCTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM
MHUpE U O Pa3TUYHBIX CIIOCO0AX UX U3YUCHHUS,

-popMUpPOBaTH HAYYHO-TEOPETUIECKOE MBIIUICHUE IIIKOJILHUKOB;

- pa3BUBATh JIOTUYECKOE MBIIUICHHE W PEeYb — YMEHHUS JIOTUYECKH OOOCHOBATH
CYXKJI€HUS, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPBHI.

MecTo Kypca MaTeMaTHKH B Y4eOHOM IJIaHe

KJacce 10 kiaace 11 kaace
KO0JI-BO




COB
B HeIeJII0 6 6
3a roj 204 204
IIpenmer KosmmuectBo vacoB
10 kiace 11 kiace
["'eomeTpus 68 68
Anrebpa v Havana | 136 136
MaTeMaTH4eCKOro
aHajamn3a

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NMpeaMeTa

.HI/I'—IHOCTHBIG, METANIPCAMCETHBIE W MNPCAMCTHBIC PCE3YJIbTAaTbl OCBOCHHUA
Kypca

[Iporpamma  mo3BONISIET  JAOOMBATHCS — CIEAYIOUIMX  PE3yJIbTaTOB  OCBOCHHUS
00pa3oBaTeNbHON TPOTrPaMMBbl CPEAHETO OOIIEro 00pa3oBaHUs:

1) B INYHOCTHOM HAITPpaBJICHHUU:

- cOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTHS HAyKH; KPUTUYHOCTh MBIIUICHUS, YMEHHE pacliO3HaBaTh
JIOTUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT (aKTa,

- TOTOBHOCTb M CIIOCOOHOCTH BECTH Auanor ¢ Apyrumu JroJbMH, JOCTUTATH B HEM
B3aMMOIIOHUMAaHUsA, HaXOAUTh O6HII/I€ LCJIN 1 COTPYAHHNYIATh B UX JOCTUIKCHHHU,

- HaBBIKM COTPYIHHUYECTBA CO CBEPCTHHKAMH, JETbMH MIIAJIIErO0 BO3pacTa,
B3pOCIBIMH B 00pa3oBaTelbHOM,  OOIIECTBEHHO  IIOJIE3HOM,  y4deOHO-
HCCIIEI0BATENBCKOM, IPOEKTHON U APYTUX BUAX JIEATEINbHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA
MNPOTSDKEHUM  BCEH  JKM3HU; CO3HATEIBbHOE OTHOUIEHHWE K HENPEpHIBHOMY
00pa30BaHMUIO KaK YCIOBHIO YCIEIIHOW MpodecCHOHANbHON ¥ OO0IIeCTBEHHOM
NEeSATEIbHOCTH;

- 3CTCTHYCCKOC OTHOIICHHUC K MHUPY, BKIIIO4HYasA I3CTCTHUKY 6LITa, HAay4YHOIroO H"
TCXHUYCCKOT'O TBOPUYCCTBA,



- OCO3HAaHHBIA BBIOOp Oynymed mpodeccu W BO3MOXKHOCTEH peann3aluu
COOCTBEHHBIX  KM3HCHHBIX IUIAHOB; OTHOIIEHHE K  MNPO(heCcCHOHATBLHOU
JESTEeIbHOCTH KaK BO3MOYKHOCTH YYacCTHsI B PEIICHHH JMYHBIX, OOIICCTBECHHBIX,
rOCYJapCTBEHHBIX, 00IIe-HAIMOHAIBHBIX TPOOIIEM.

2) B MeTanpeaMEeTHOM HaIpaBJICHUU

- YMCHUC CaMOCTOATCIIbHO ONPCACIIATh LHCIN ACATCIBHOCTU U COCTABJIATH IJIaHbI
ACATCIIBHOCTH, CaMOCTOATCIIbHO OCYIICCTBJIATD, KOHTPOJHUPOBATH )51
KOPPCKTHPOBATh ACATCIIBHOCTb, MCIIOJIB30BaTh BCC BO3MOXHLBIC PECYPChbl JIA
JOCTHIKCHHUA IIOCTABJICHHBIX ueneﬁ H pcajlu3aluyu IIJIaHOB JCATCIbHOCTH;
BBI6I/IpaTB YCHCHUIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAIIUAX

- YMEHHE TPOAYKTUBHO OOINATHCS M B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
NCSATCIbHOCTH, YYUTHIBATh TIO3WIIMH JAPYTUX YYaCTHUKOB JICATEIHHOCTH,
3¢ exTUBHO paspenaTh KOHQIUKTHI;

- BJIaJICHHE HaBbIKAMU [T03HABATEIIbHOM, Y4€OHO-HCCIIEA0BaTENbCKON U TPOEKTHOMN
NEeSITEIbHOCTH, HAaBbIKAMU pa3pellieHus Mpo0seM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbBHOMY ~ IIOMCKY  METOJOB  pELIeHMs]  IPaKTUYEeCKUX  3ajad,
MIPUMEHEHUIO PA3JIMYHBIX METOJI0B TIO3HAHMUS;

-  TOTOBHOCTh W CIOCOOHOCTH K CaMOCTOATENbHOW  HH(OPMAIMOHHO-
MMO3HABATEJILHON JIESITEIbHOCTH, BKIIIOYAsi YMEHHUE OPUEHTUPOBATHCS B PA3ITUYHBIX
HMCTOYHHUKAX HH(GOPMAIINH, KPUTHUYECKH

- OOCHHBATb W HUHTCPHPCTUPOBATH I/IH(l)OpMaI_II/IIO, MMoJIy4aCMyr0 H3 PpPa3JINYHbIX
HCTOYHHUKOB,

- YMEHHE WCIIOJIb30BaTh CPEACTBA HH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX
texHonoruit (mamee — WKT) B pemeHUn KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U
OpraHM3alMOHHBIX 3a7ad C coOIIoJeHreM TpeOOBaHUI SPrOHOMUKH, TEXHUKH
0€30MMaCHOCTH, THTHEHBI, PeCcypCcOoCOepPeIKECHUs, MPABOBBIX W ITHUYECKHUX HOPM,
HOpM HHGOPMAIIMOHHON O€30TTaCHOCTH;

- BJIAJICHUC A3BIKOBBIMU CPCACTBAMHU — YMCHHUC SICHO, JIOTUYHOW TOYHO H3JIaraTb

CBOIO TOYKY 3pCHUS, UCIIOJIB30BATh aICKBATHBIC A3bIKOBBIC CPCICTBA,

- BJIAJJCHUEC HaBbIKaMU MO3HABaTEeIbLHOMN pe(bHeKCI/II/I KaK OCO3HaHUA COBCPHIACMBIX
HCﬁCTBHﬁ U MBICJIMTCIIBHBIX IMPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHf/'I, T'paHuIy
CBOCTO 3HAHUA W HC3HAHHA, HOBBIX IIO3HABATCJIBHBIX 3aJa4 W CPCACTB HUX
JOCTHIKCHHUA.

3) B IpeIMETHOM HarpaBICHUU



- c(hOpMHUPOBAHHOCTb TPEJICTABICHUA O HEOOXOIUMOCTH [OKa3aTeIbCTB IIPH
000CHOBAaHWU MATEMATUYCCKUX YTBEPKICHHH W POJM aKCMOMATHKH B NPOBEACHUH
JNEYKTUBHBIX PACCYKIICHUH;

- chOpPMHPOBAHHOCTh TMOHSATHHHOTO ammapara 1O OCHOBHBIM pasleiaM Kypca
MaTEMaTHKH; 3HAHUH OCHOBHBIX TeOpeM, POPMYIT U YMEHUS MX MPUMEHSTh; YMEHHUS
JIOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIC CIIOCOOBI PEIICHIS 3a/1a4;

- c(OPMUPOBAHHOCTh YMEHUU MOJCIUPOBATH pPEATbHBIC CUTYallUH, HCCIIECIOBATH
IMOCTPOEHHBIE MOJIEIN, HUHTEPIIPETUPOBATH MOJYUYEHHBIN PE3YJIbTAT;

- c(pOpMHUPOBAHHOCTH TPEJICTABICHU OO0 OCHOBHBIX TOHATHSAX MaTeMaTHYECKOTO
aHalM3a M HX CBOICTBaxX, BIAJCHUE YMEHHUEM XapaKTEPU30BaThb IIOBEACHUE
(GyHKIUH, UCTIOTB30BAHUE MTOJIYUCHHBIX 3HAHUI JUIA ONMKCAHUS U aHAIHM3a PealbHBIX
3aBHUCHUMOCTEH;

- BJIaJICHUE YMEHUSIMU COCTABJICHUS BEPOSITHOCTHBIX MOJIEJIEH M0 YCIOBUIO 3aJa4H U
BBIYMCIICHHUS] BEPOATHOCTH HACTYIUICHUS COOBITUH, B TOM YHCJIE C IMPUMEHEHUEM
(dhopMyI1 KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPHH BEPOSTHOCTEH; UCCIICIOBAHMS
CIIy4ailHBIX BEJIMYMH U UX PacCHpeieieHus

COAEP)KAHUE YYEBHOI'OKYPCA

OcHoBHOE cogepkaHue

Auaredpa. MHorousaeHsl OT OJHOM NEpPEeMEHHON M uX KOpHHU. Teopemsl O
palMOHANBHBIX KOPHSAX MHOTOYIEHOB € LEJbIMH Kodpduuuentamu. KomiuiekcHble
yyciia W UX TeoMeTpuueckas WHTepnperauus. Tpuronomerpuyeckas ¢opma
KOMIUIEKCHOTO 4Hcha. ApudmMeTrndeckue ASWCTBUS HaJl KOMIUIEKCHBIMH YHCIAMU:
CJIOKE€HUE, BBIYMTAHME, YMHOXXeHHE, neneHue. @opmyina Myaspa. Bo3senenue B
LIEJIYIO CTeNIeHb, N3BJICUEeHHE HAaTypaabHOro KopHsa. OCHOBHas TeopeMa anreOps! (6e3
JI0Ka3aTeNIbCTBA).

MaremaTuyecknii aHaau3. OCHOBHbIE CBOWCTBA (PYHKIIMH: MOHOTOHHOCTH,
MPOMEXYTKH BO3pacTaHus M yObIBaHMS, TOYKM MaKCUMyMa M MHUHUMYMa,
OrPaHUYEHHOCTh (PYHKIUH, YETHOCTH M HEYETHOCTD, MEPHUOAUYHOCTD.
DOnemeHTapHble  (DYHKIMHU: MHOTOWIEH, KOPEHb CTENeHH N, CTENeHHas,
nokaszaTesibHasi, JlorapupmMuuecKasi, TpuroHomerpudeckue QyHkuuu. CpoiicTBa U
rpaduKy 3JIEMEHTAPHBIX (PYHKIIHUH.

[IpeoOpa3oBanusi rpadukoB (GYHKUMNA: MapalsieNbHBIA IEpPEeHOC, pacTSKEHUe
(cxatue) BIOJNIb OCEH KOOpAMHAT, OTPaK€HHE OT OCed KOOpAMHAT, OT Hadaja
KoopAuHaT, rpa¢ukd (GYHKIMA ¢ MOAYIsIMHU. TpuUroHOMeTpuyeckue (HopMyJibl
IIPUBEJCHUS, CIIOXKEHUsS, INpeoOpa3oBaHMs IPOU3BEIACHHUA B CyMMy, (opmyna
BCIIOMOTATeNbHOTO  aprymMeHTta. [IpeoOpazoBaHue BBIpaKEHHUH, COJEpKaILIUX
CTENEHHbIE, TPUTOHOMETPUYECKHE, JIorapu(MUUECKUe U TOKa3aTenbHble (QYHKINU.



PemreHne coOOTBETCTBYIOIINX YPaBHEHUM, HEPABEHCTB U UX cUCTeM. HenpepbIBHOCTD
¢ynkuuu. [IpoMexXyTKM 3HAKOIOCTOSHCTBA HeNpepblBHOM (yHKIuH. Merton
uHTepBaioB. Komnosunus ¢ynkumid. OOpatnas ¢ynkuus. Ilonstue mnpenena
nociuenoarenbHOCTU. [lonsaTne mpenena ¢yHkuun B Touke. Cymma O€CKOHEUHO
yOBIBAIOIIEH TEOMETPUYECKOW mporpeccud. MeToJl MaTeMaTHYeCKOH WHIYKIIUU.
[TonsiTHe 0 MpoN3BOHON HYHKIHMH B TOUYKE. DUHMUECKHI U TEOMETPUUECKHI CMBICIT
npou3BoAHON. IIpou3BOJHBIE OCHOBHBIX 3JEMEHTApHBIX (YHKIUH, MPOU3BOIHAS
CIIO)KHOW  (yHKUMH, Tpou3BoAHas  oOpaTHoM  ¢yHkumu. Mcnosnb3oBaHue
MIPOU3BOIHOM MIPU UCCIIEAOBAaHUH (DYHKIIHIA, TOCTpoeHuU rpadukoB. Vicnonp3zoBanue
CBOMCTB (DYHKIMH IIPU PEIIEHUH TEKCTOBBIX, PU3MUECKUX U TEOMETPUYECKUX 3ajad.
Pemenne 3amad Ha SKCTpeMyM, Ha HAXOXXICHHE HAWOONBIIETO M HAMMEHBIIETrO
3HayeHuil.IlonsaTe 00 onpenenéHHOM HMHTErpajie Kak IUIoaaud KPUBOJIMHEHHOU
tparmeruu.  @opmyna  Herorona—Jleitonuna.  IlepBooOpasnas.  I[lpunoxenus
OIIpEeAEIEHHOrO NHTETpaa.

BepositTHocTh M craTHcTHKa. BpiOopku, coderanus. buHoMuanbHbIE
koddunuentel. bunom HproTona. TpeyronpHuk Ilackans u ero cBoicTBa.
Onpenenenue u npumepsl ucneitTannit bepuymm. @opmyna 11 BEpOSITHOCTH Yucia
YCIIEXOB B CEpUM MCNbITaHUN bepHyin. MartemaTudeckoe OKUIaHUE U AUCIIEPCHUS
4lClla YCIEX0B B UcnblTaHuu bepHyinu. OCHOBHBIE IPUMEPHI CIIy4YailHbIX BEIUYHH.
MareMarnueckoe OXHIAaHWE M AUCHEPCHsS CIydalHOW Benu4MHbL. HesaBucumsble
ciyyaiiHble BeIMUYUHBI M coObITHs. [IpencTaBieHune o 3akoHe OOJBIIUX YHCEN AT

IIOCJIE0BATENBHOCTH HE3aBUCUMBIX WCIIBITaHU M. EcrecTBeHHO-Hay4HbIE
NpUMEHEeHMs 3aKkoHa OosbiMx uyucend. OIEHKa BEpOSITHOCTHBIX XapaKTEPUCTHK
(MaTeMaTH4eckoro  OXUAAHWS,  JAUCIEPCHM)  CIAy4YallHBIX  BEJIMYMH IO

CTaTUCTUYECKUM JaHHBIM. IIpencraBieHne O TeOMETPUYECKOM BEPOSATHOCTH.
Pemenne nmpocredmmx NpuKiIaaHbIX 3a1a4 HA TEOMETPUYECKUE BEPOATHOCTH.
I'eomerpusi. OCHOBHBIE TOHATUS TE€OMETPUU B IPOCTPAHCTBE. AKCHOMBI
CTEpEOMETPUU M cleACTBUS U3 HUX. [loHsATHE 00 aKCMOMaTH4YEeCKOM METOJE.
IloctpoeHne  cedeHHMid  MHOTOTPAaHHUKOB  METONOB  cienoB. LleHTpanbHoe
npoekTupoBanue. IlocTpoeHne cedeHuld MHOTOTPAHHUKOB METOJIOM ITPOEKIIMIA.
Teopema Menenas nnsa terpasapa. CkpemuBaronyecss NpsIMblE B IPOCTPAHCTBE.
Yron wmexnay HuMH. TeopeMbl O NapauIeIbBHOCTH NPSIMBIX M IJIOCKOCTEW B
npoctpaHcTtBe. [lapamienbHoe  HPOEKTHpOBaHWE W HM300pakeHue  Guryp.
I'eomerprueckne Mecrta TOYeK B IPOCTpaHCTBE. llepneHAMKYISIpHOCTE HpPSIMON U
mwiockoctd. OproroHanbHOe npoekTupoBanue. Hakionnslie u npoeknuu. Teopema o
Tp€X meprneHauKyaspax. PaccrossHus mexay ¢urypamu B npoctpaHcTBe. OOmuit
NEPIEHIUKYISAP  JIBYX  CKPCIUMBAIOIIUXCSA  OPsAMBIX. MeToabl  HaXOXICHUS
pacCTOSIHUSL MEXAY CKPEUIMBAIOIIMMUCS MPAMBIMA. YTIbl B IPOCTPAHCTBE.
IlepnenaukynspHble MI0CKOCTU. TpEXrpaHHBII U MHOTOrpaHHBIA yribl. CBolcTBa
IUIOCKMX YIVIOB MHOTIOIpPaHHOrO yria. CBOMCTBA INUIOCKMX M ABYI'PAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopemMbl KOCHHYCOB U CHHYCOB Ul TPEXTPAHHOTO yria. Buasl



MHOIOrpaHHUKOB. [IpaBuiibHBIE MHOrOrpaHHUKH. Pa3BEPTKM MHOrOrpaHHMKA.
Kpartwailmme mnytu Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Diinepa.
JIBOWICTBEHHOCTh NPAaBWIbHBIX MHOrorpaHHukoB. [Ipusma. Ilapamwienenunen.
CgoiictBa mnapawienenunena. I[lpsmoyronsHbli  mapaimenenunen. HakioHHbie
npusmsel.  Ilnomans oproronanbHON mpoekuuu. lleprneHaukynspHoe ceudeHue
npusMmbl. [lupamuna. Buasl nupamug. OJEMEHTHl NPABUIBHOM MUPaMUIbI.
[Tupamuabl ¢ paBHOHAKIIOHEHHBIMU PEOpaMHU U TPaHSIMH, UX OCHOBHBIE CBOMCTBA.
Bunet  tetpasnpoB.  OpTOUEHTPUYECKUM  TETpadlp, KapKacHbIA  TeTpasp,
paBHOrpaHHbIN TeTpasap. lIpsMoyronpHelii TeTpa’ap. Meauansl U OuMeIUaHbI
terpadapa. JloctpamBaHue TeTpa’apa A0 mNapauienenunena. Tema BpamieHus:
MWIMHIP, KOHyc, 1mmap, chepa. CedeHus IwIMHApA, KOoHyca, mapa. [llapoBoit
CErMEHT, LIApOBOM CIIOM, IIAPOBOM CEKTOp. Yced€éHHas Nmupamuja M YCEUEHHBIN
koHyc. KacatenmpHble MpsiMBIE W TJIOCKOCTH. BrmcaHHBIe W OnMUCaHHBIE C]EpHI.
Kacaromuecss cdepsl. KomOuHammm Tten BpamieHus. DIEMEHTH ChepHuecKoi
reomerpun. Konuueckue cedenus. I[lmomaaum mnoBEpXHOCTEHW MHOTOIPAHHUKOB.
Pa3BépTka munuHapa u kKoHyca. [lnomans MOBEpXHOCTHM LMIMHAPA U KOHYCA.
[Tnomane cdeprr. [lnomans chepudeckoro mosica. O0bEM mapoBoro cios. [lonsarue
o0béma. OO0BEMBI MHOTOTpaHHUKOB. OOBEMBI TeNl BpalleHus. AKCHOMBI 00BEMA.
BreiBon Qopmynsl 00bEMOB MpsAMOYToOJbHOTO mMapamienenunena. llpusmsl u
nupamuael. DPopmynbsl Uid  HaxoxaeHus oObéma Terpadapa. Teopembl 00
OTHOWIEHUAX 00bEMOB. IlpuiokeHuss HHTerpaja K BBIYMCICHHIO OOBEMOB U
MoBepXHOCTEeH Ten BpamieHus. KoMmOuHAIMs MHOTOTPaHHUKOB W T€J BpallleHUs.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB U IUIOMIA/Ied MOBEPXHOCTEH
nonoousix ¢uryp. I[IpeoOpasoBanue mnomodbusi, romorerus. PemieHue 3agady Ha
IUDIOCKOCTH C HCIOJB30BAaHUEM CTEPEOMETPUUECKMX METOJO0B. JIBM)KEHHA B
MIPOCTPAHCTBE: MapajljIeNIbHbI TMEePeHOC, CUMMETpPUS OTHOCHUTENIBHO IUIOCKOCTH,
LEHTPAJIbHAsl CUMMETPHUS, IOBOPOT OTHOCUTEIBHO MIPSIMOH.

BexTopbsl m koopamHatbl. Bektopbl u koopaumHaTel. CymMma BEKTOpPOB,
YMHOXXEHHE BEKTOPA Ha YUCIIO. YTOJI MeXAY BekTopamu. CKallipHOE IPOU3BEACHHUE.
VYpaBHeHue miockocTi. Popmyiia pacCTOSHUS MEXAYy TOUKaMH. Y paBHEHHE c(hephl.
@®opmyna paccTOSHHS OT TOYKM JO0 IUIOCKOCTH. CrocoObl 3aiaHus MNpsMOi
ypaBHEHUsSIMH. PelieHue 3aa4 U 0Ka3aTelbCTBO TEOPEM C MOMOUIbIO BEKTOPOB U
METOJIOM KOOPJIMHAT.

OcHoBHOe cogepkaHue

10 kaace

IloBTOpPEHME

JeiicTBUTEIbHBbIE YHCJIA

IMouatue  nmeWcTBUTENLHOrOo  4mcia. MHoxkecTtBa  uynced. CBoicTBa
JNEUCTBUTEIBHBIX 4uceld. Meron mareMaTuyeckod uHAyKuuu. Iloouepénubiii u
OJTHOBPEMEHHBI  BBIOOpP HECKOJBKUX D3JIEMEHTOB M3 KOHEYHOTO MHOXKECTBA.



@opmynbl  yucIa  MEPECTAaHOBOK,  COYETaHWUW,  pa3MelleHui.  Pemenue
KOMOMHATOpHBIX 3ajad. JloKa3aTelbCTBO YMCIOBBIX HepaBeHCTB. HepaBeHcTBO O
CpeAHEM apU(PMETHYECKOM U CPEIHEM IeOMEeTpUYECKOM IBYX uucels. [lenmumocTth
nenblx uyucen. Jlenenue ¢ ocratkom. CpaBHeHue o MoOLyaI0 M. 3agadu ¢
L[EI0YMCIEHHBIMA HEU3BECTHBIMH.
PanmonanbHble ypaBHeHHUsI U HEPaBEHCTBA

PanuonaneHuble  BbIpakeHus. MHOroOWwjieHbl OT OJHOW  IEPEMEHHOM.
MHorounessl OT JIBYX IepeMeHHBIX. DOpMyJIbl COKPAIIEHHOTO YMHOXKCHUS JUISA
CTapUIMX CTENEHEeW. MHOrOWIEHbl OT HECKOJBKHUX IEpeMEHHBIX. CUMMETpHUYECKUE
MHorowieHsl. @opmyna OuHoma HeroToHa, cymMMbl U pa3HOCTH cTeneHeil. CBoiicTBa
OuHoMHaIbHBIX K03 dunmentoB. TpeyronbHuk Ilackans JlenumMocTs MHOTOUIEHOB.
Jlenenue MHOrowieHoB ¢ octaTkoM. Anroput™ Eskinmpa. Teopema besy. Cxema
l'opuepa. Kopenbp MHoOrounena. Yuciio kopHeil MHOrowieHa. PanmoHanbHble KOpHU
MHOTOWJIEHa C UeJbIMH Kod(duuueHTamu. PemieHue wnenbix anreOpanyecKux
ypaBHeHUH. PanuonanbHble ypaBHeHUs. CHCTEMBl pPalMOHAIbHBIX YpaBHEHUHU.
OcHoBHblE TPUEMBI PEIICHUS CHCTEM YpaBHEHHM. MeToj HMHTEpBaJIOB PpELICHUS
HepaBeHCTB. PanmonanbHble HepaBeHCTBA. HecTporue HepaBeHcTBaA.
Kopensb crenenn n

[Monstue Gpynkuun u e€ rpapuka. Oynkuus y= x". [IoHsITHE KOPHS CTENEHN
n. Kopuu uétHoMt M Heu€THOH cTemeneil. Apupmernueckuii kopeHb. CBoiicTBa
KopHeii crerenu N. Oynxmus y = VX, x > 0 Oysknus y = VX.
CreneHb MOJI0KUTEJIBLHOTO YU CJIA

[TonsiTe creneHW ¢ palMoOHaIbHBIM ToOKa3aTesneM. (CBONCTBA CTENEHU C
pauuoHanbHBIM  moKasarteneMm.  [lonATtme  mpemena  mOCIENOBAaTEIbHOCTH.
CymecTBoBaHuE Ipejieaa MOHOTOHHO OTPaHUYEHHOW MOcien0BaTebHOCTH. JinHa
OKPY’KHOCTH M IUIOIIAAb Kpyra Kak Mpelensl IocCiIenoBaTeabHOCTH. CBONCTBa
npenenos. TeopeMbl 0 mpenenax nocienoBarenbHocTH. llepexon k mpenenaMm B
HepaBeHCTBax. beckoHeuHO yObIBaromias reoMeTpuyeckas nporpeccust 1 e€ cyMmma.
Yucno e. IloHsaTue creneHn ¢ uppanuoHaiIbHBIM IoKazarenaeM. [lokasarenpHas
byHKIHS.
Jlorapugmsi

[Tonsitue norapudma uunciaa. OCHOBHOE JOTapU(PMHUUECKOE TOXKIECTBO.
Hatypanbusiit norapugm. Csoiicta morapudmos. [lepexon k HOBOMY OCHOBaHHUIO.
Hecstuunsie norapudmel. Jlorapudmuyeckas Gynkius. CrerneHHas QyHKITHS.
IIpocreiimme nmoka3arejbHbIe H JJOrapu(pMu4ecKre ypaBHEHUSI M HEPABEHCTBA



[Ipocreiimue moka3arenbHble ypaBHeHHs. lIpocreiiue norapudMuyecKue
YpaBHEHHs. YPaBHEHUS, CBOAAIIMECS K IPOCTEHIIMM 3aMEHOW HEH3BECTHOIO.
[Ipocreiimme moKaszarenbHble HepaBeHCTBa. [lpocreiimue norapudmuveckue
HepaBeHcTBa. HepaBeHcTBa, cBOASIIMECS K IPOCTEHIIMM 3aMEHON HEM3BECTHOTO.
CHHYC ¥ KOCHHYC yrIJa

[Tonsitue yrna. Paguannas Mepa yria. OmnpeneneHue CHHyca M KOCHHYca
yria. OcHOBHbIE (GopMylibl Ui Sina u Cosa. dopmynbl npuBeneHus. ApPKCHHYC.
Apxkkocunyc. @opMyisl sl apKKOCHHYCA U apKCHHYCA.

TaHreHc U KOTAHIeHC yrJia

Onpenenenue TaHreHca U Kotanrenca yriia. OcHoBHbIE GopMyIbl s tga u
ctga. ApKTaHreHC ¥ apKKoTaHreHc. PopMyIibl Ui apKTaHT'€HCA U ApKKOTaHI€HCA.
DopMyJIbl CJI0KEHUS

Kocunyc pa3HOCTH M KOCHMHYC CYMMBbI JABYX YriioB. ®opmMmynbl s
JIOTIOJIHUTENbHBIX YIJI0B. CHHYC CyMMBI U CHUHYC pa3HOCTH ABYyX yriioB. Cymma u
Pa3HOCTb CHUHYCOB M KOCHUHYCOB. @OpMyJibl 1jsi JBONHBIX U INOJOBUHHBIX YIJIOB.
IIpousBenenne cuHycoB M KocuHycoB. Dopmyna Uil TaHreHCOB. Brlpaxenue
TPUTOHOMETPUUECKUX (YHKIIMI Yyepe3 TAaHI€HC ITOJIOBUHHOTO apryMEHTa.
Tpuronomerpuyeckue PyHKIUH YHCI0BOI0 ApryMeHTa

Tpuronomerpuueckue pyukiuu. [lepuoa pyukimu. OyHKIus y = SiN X 1y =
cos x. Oynkuus y =tg x u y = ctg x.

Tpuronomerpnyeckne ypaBHeHUsI 1 HEPaBEHCTBA

IIpocreiimne TPUTrOHOMETPUYECKUE YPAaBHEHMs. Y pPAaBHEHMs, CBOJAIINECA K
IIPOCTEUILINM 3aMEHOU HEU3BECTHOTO. [Ipumenenue OCHOBHBIX
TPUTOHOMETPUUECKUX (OpMYJ IJs peuieHus] ypaBHEHUU.OJHOPOIHbBIE YpaBHEHUS.
[Ipocreiimme HepaBeHCTBa JUIsl CUHYyca U KocuHyca. [Ipocreiiine HepaBeHCTBa AJs
TaHreHca M KoTaHreHca. HepaBeHcTBa, cBopsiiuecs K IPOCTEHIIMM 3aMEHOU
HEHM3BECTHOTO. BBeneHne BCnoMoraTeibHOroO yriia. 3aMeHa Heu3BecTHOro t = Sinx +
COSX.

JIEeMEeHTBI CTATHCTHKH M TEOPHH BEPOATHOCTH

TabnuuHnoe u  rpaduyeckoe  MpeAcTaBlieHHWE  JaHHBIX.  YwuciaoBble
XapaKTepUCTHKHU PAJOB JaHHBIX. [IOHATHE Teopuu BEpOSTHOCTU. DIIEMEHTapHbIE U
cloHble cOObITHS. BeposaTtHocTh coObiTus. CBoilcTBa BEpOATHOCTEH COOBITHI.
CymMma coOwituii. [Iponssenenne coObituii. [IpotrBomnonoxueie coObiTus. [lonstue
O HE3aBUCUMOCTH COOBITHHA. BeposTHOCTh M cTaTHCTUYECKas YacTOTa HACTYIUICHUS
COOBITHH.



Hexoropsblie cBeeHus: U3 IJIAHUMETPHH

Teopema YeBbl 1 MeHnenas. Pemenre TpeyrojbHUKOB.
AKCHOMBI CTEPEOMETPHHU U UX CJICACTBHA

OCHOBHBIE IOHATUS CTEPEOMETPUH (TOUKA, IpsAMas, INIOCKOCTh). [Tonarue 06
aKCMOMATHYECKOM CIOCO0€ MOCTPOSHHS] TeOMETpUU. AKCHOMBI CTEPEOMETPHUH.
Hekotopsle cneacTBus U3 akCUOM.
IHapanieJbHOCTh NPSAMBIX M IJIOCKOCTEH

Ilepecekaromuecs ¥ mapajulelibHble  IPsIMBIE B IIPOCTPAHCTBE.
[TapamnenbHOCTh Tpex npsimMbIX. [lapamiensHOCTs IPSIMON U INIOCKOCTH, IPU3HAK
u cBoiicTBa. CKpelMBaroIuecs NpsMble. YTIIbl C COHAIIPABJIEHHBIMA CTOPOHAMM.
VYron mexnay npsmeiMH B npoctpaHcTse. [lapamnensusie muockoctu. IIpusHak
[IapaJUIEIbHOCTH  ABYX IUIOCKOCcTel. CBOMCTBA MNapajUIebHBIX IUIOCKOCTEH.
[TapamensHoE IIPOEKTUPOBAHUE. OpToroHanbHOe u LIEHTPAJIBHOE
npoektupoBanue. I[limomans OPTOrOHAIBHOW IPOEKLUUH MHOI'OYTOJIBHHUKA.
N3o0pakeHne npocTpaHCTBEHHBIX ¢uryp. Terpasap u mapaienenurne].
Ceuenust MHOrorpanHukoB. [loctpoenue ceuenuil.
IlepneHAUKYJISAPHOCTH NPAMBIX H IJIOCKOCTEH

IlepnenqukynsapHbie IIpsIMBIE B IIPOCTPAHCTBE. ITpusnax
NEPIEHIUKYISAPHOCTA MNPSAMON U IUIOCKOCTH. IlepneHAauKynsap M HaKJIOHHasd.
PaccrosiHMEe OT TOYKM [0 IUIOCKOCTH, OT NPSIMOM A0 INIOCKOCTH, MEXIY
MapajuleIbHBIMU IUIOCKOCTSAMHU, MEXAY CKPEIIMBAIOIIUMHUCS NpsAMbIMU. Teopema
0 TpeX MEpPHEeHAMKYJISIpax YTOJd MEXIy MNpsIMOM M IJIOCKOCTBIO JIByrpaHHBII
yroJj, JJMHEWHBIA yroj ABYTPaHHOTO yria. lIpu3Hak nepneHaukyIspHOCTH ABYX
IIJIOCKOCTEM, CBOMCTBA. MHororpanssie YTIIBIL. [IpssMoOyTOIBHBII
rapajuieJIenuIe.
MHoOrorpaHHUKH

[TonsTe MHOrOrpaHHUMKa (BEpUIMHBI, peOpa, TIpaHd MHOTOIPaHHMKA).
Pa3Beprka. Beimykiible MHororpannuku. Teopema Oiinepa. Ilpusma. Ilpsamas u
HakJIoOHHasg npusma. IIpaBunbHas npusma. [Iupamupa. TpeyronpHas nupamuza.
[IpaBunpHas mnupamupa. YceueHHas nupamuaa [loHATHEe cuMMETpUM B
npoctpanctBe. IlpaBunpHble MHoOrorpanHuku. Cummerpuss B KyOe, B
NapajuieJIenuIese, B Ipu3Me U TUpamMuae.
IloBTOpPEHME

11 kaace



DYyHKIUA U UX TPapuKn

Oyaknun.  CrnoxHas  QyHknus.  DnemeHTapHble  QyHkiuu.  OO6macTh
orpeiesieHus: U 001acTh 3HadeHus GyHKIMU. OrpaHnYeHHOCTh (PyHKIMU. YeTHOCTS,
HEYETHOCTh, NEpUOIUYHOCTh (QyHKUuH. IIpomexyTku Bo3pacTaHus, yObIBaHMS,
3HAKOIOCTOSIHCTBA W HyJIW (QYyHKIMA. MOHOTOHHOCTH (yHKUMHU. VccrnemoBaHue
GyHKIMH W TOCTpOGHHME HX TpaHuKOB 3IEMEHTApHBIMH MeTonamu. ['paduku
(byHKIUH, CBSI3aHHBIX ¢ MOAayJieM. [ paduKku CIIOKHBIX (QYHKIUI.

IIpenes ¢pyHKIMH ¥ HeNPEPBIBHOCTD

[Tonsitue npenena ¢yakuuu. ColicTBa npenenoB GyHkiui. OTHOCTOPOHHUE
npenensl. [lonsatue HenpepbIBHOCTH QyHKIIMN. OCHOBHBIE TEOPEMBI O HETIPEPBIBHBIX
¢bynkuusax. HenpepbIBHOCTb 31eMeHTapHbIX (QyHKIMH. Pa3pbiBHBIE GyHKINY.

OOpatHble pyHKIIUM

[Tonsitue oOpaTtHOU (yHKIMU. B3anmuo oOpatHbie ¢(yHKIMU. OOpaTHBIE
TPUTOHOMETPUYECKHE  (PYHKIIHU. [Ipumeppl  HcHONb30BaHUSI ~ OOpPATHBIX
TPUTOHOMETPUUECKUX (PYHKIIMM.

IIpousBoanas

[TonsTe mpousBogHOH. MexaHU4eCKUi M (PU3HMUECKUI CMBICT TPOU3BOTHOM.
ITpousBonHas cymmsel. [IpomsBomnas pasHocTH. HemnpepblBHOCTE — (DyHKIIMIA,
uMerommMx npousBoAHyro. IlpomsBognas npowusseneHusd. IIpomsBogHas yacTHOrO
ITpousBonHble sneMeHTapHbIX (yHKUMHA. [Ipous3BogHass cioXkHOM — (QyHKIMH.
ITponsBosHas 0OpaTHOM QYHKIUH.

IIpumeHeHnne Npon3BOAHOI

Makcumym u  MuHUMyM (GyHKuud. Todkum sKcTpemyMa. YpaBHEHHE
kacarenbHOU. [IpubnmxenHble BbrunciaeHus. Teopemsl o cpenHeM. Bo3pacranue u
yObiBaHue QyHkuuid. [Ipon3BoaHbIE BHICIINX MOPSIKOB. BBIMYyKIOCTh M BOTHYTOCTh
rpapuka GyHKIUU. DKCTpeMyM (YHKIMHU C €IWHCTBEHHOM KPUTHUYECKOW TOYKOM.
3amaun Ha MAKCUMYM U MUHUMYM AcUMITOTHL. J[poOHO-nuHelHas QyHKIHS.

IlepBooOpa3Hast U MHTErpaJl
[lonsiTue  mepBooOpazHoif.  IlpaBuna  BbIUMCIEHHS ~ NEPBOOOPA3HBIX.

[TepBooOpasubie dmeMeHTapHbIX GyHKIMA. [lnomans KpUBOJWHEWHOW Tpamneluu.
[Tonatue obGompenenenHomunTerpaie. Popmyna Herorona-Jleiibnuna. CBoiicTBa
OIIPEJIETICHHBIX UHTErPAJIOB.
YpaBHeHHs — CJIeACTBUSA
Ilonsatne ypaBHeHUsA-CIeACTBUA. PelleHne UppalMOHAIBHBIX YPaBHEHUM.
Bo3Benenue ypaBHeHUs] B YETHYIO cTeneHb. [loTeHunpoBanue ypaBHeHui. pyrue



npeoOpa3oBaHue, MPUBOAAIIUE K YpaBHEHUIO-CIIEACTBUIO. [IpuMeHeHre HECKOIbKUX
peoOpa3oBaHUi, MPUBOASIINX K YPABHEHHUIO-CIIEICTBUIO.

PaBHOCHJILHOCTH YPABHEHMH HA MHOKECTBAX

OcHoBHbIE TOHATUA. Bo3BeneHue ypaBHEHUsT B HATypajbHYH CTEIICHb.
[TorennupoBanve u JOrapu(pMUPOBAHUE ypaBHEHUH. YMHOXKEHHE ypaBHEHHUS Ha
¢ynkuuto. [pyrue mpeoOpa3zoBanus ypaBHeHUH. [IpuMeHeHHE HECKOJIBKHX
npeoOpa3oBaHuii. Y paBHEHUS C JTOMOJHUTEIBHBIMH YCIOBUSMHU.

PaBHOCHJIBHOCTH HEPABEHCTB HA MHOKeCTBaX

OcHoBHbIE TOHATHUS. Bo3BeneHME HEPAaBEHCTB B HATypalbHYK) CTENEHb.

[TorenuupoBanue u jorapuMUpOBaHHE HEPABEHCTB. Y MHOXKEHHE HEpPaBEHCTBA Ha
¢dbyuknuto. Jlpyrue mpeoOpa3oBaHus HepaBeHCTB. [IpuMeHeHHE HECKOIbKUX
npeoOpa3oBanuii. HepaBeHcTBa ¢ JOMOJHUTEIBHBIMU ycioBusMH. Hectporue
HEpaBEHCTBA.

Metoa npoMe:XKyTKOB /1Jisl yPABHEHUI 1 HEPABEHCTB

VYpaBHeHUsT UM HEpaBEeHCTBA C MOAyJIeM. Meroa HHTEpBAIOB AJIs
HENPEPBIBHBIX (PYHKITHIA.

PaBHOCH/IBHOCTH YpaBHEHHUH M HEPABEHCTB CHCTEMaM

OcHoBHble nOHATHA. Pacnanarommecs ypaBHeHMs. PerieHue ypaBHEHMM C
nomoripio cucteM. YpasHenus Buaa f(a(x)) = f(B(x)). Pemienune HepaBeHCTB ¢
nomoripio cucreM. Hepasenctsa Buaa f(a(X))>f(B(X)).

HecranpapTHbie MeTOABI pellIeHUs] YPABHEHHMI U HEPABEHCTB

Wcnonb3oBanue obnacrelt cymectBoBaHus ¢yHkiuil. lcnonb3oBaHue He
oTpunarenbHocT  (yHKuud. HMcrnonb3oBaHWe — OTPpaHUYEHHOCTH  (DYHKIUH.
Hcnons3oBaHne CBOWCTB CHMHYyca M KOCHHYca. VCIOIB30BaHME YHCIOBBIX
HepaBeHCTB. Vcnonp30BaHue NPOU3BOIHOM JJIs PELICHUS] YPABHEHHI U HEPABEHCTB.
Cucrembl ypaBHEeHHUI ¢ HECKOJIBLKUMHU HEM3BEeCTHBIMHU

PaBHocunbHOCT, cucreM. Cucrema — cieactsue. MeTon  3aMeHBI
Heu3BecTHbIX. HecTanapTHBIE METO/IBI PELIEHNS YPAaBHEHUM U HEPABEHCTB.
YpaBHeHNsI U HEPABEHCTBA ¢ apaMeTpaMu

VpaBHenuss ¢ mapamerpoMm. HepaBenctBa ¢ mapamerpoM. CucreMbl
YpaBHEHUH ¢ TapaMeTpoM. 3a7auu C YCIOBUSIMH.

KommnuiekcHbie unciia

Anrebpanueckas hopma KOMIUIeKCHOTO yucia. ConpsikeHHbIE KOMITJIEKCHBIE
qucia. I'eomerpuueckas UHTEPIIpETALNS KOMILUIEKCHOT'O qucia.
Tpuronomerpuueckass Gopma KOMILJIEKCHOTO yHcia. Bo3BeneHue B HaTypallbHYIO



creneHb (popmyna Myaspa). KopHu U3 KOMIUIEKCHBIX YHCeN B UX cBoWicTBa. KopHHU
MHoroujeHoB. OcHoBHasi TeopeMa ainreOpsl. [lokazarenbHast popmMa KOMILJIEKCHBIX
qrcer.
TexcToBBIC 3a1a4H
3ajayd Ha YWCJIOBBIE 3aBUCUMOCTU. 3ajJauyd Ha [JBHWXKEHHE. 3ajayd Ha
COBMECTHYIO paboTy. 3amauMm Ha CMeCHM M CIUIaBbl. 3agadyd Ha pabory.
DKOHOMHMYECKHE 3aJ1a4H.
BexTopsbl B IpocTpaHcTBe
[Tousitue Bexktopa. Moaynb BekTopa. PaBeHcTBO BekTOpoB. KosuinHeapHbie
BEeKTOpHl. CI0KEHHE M BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
Kommnanapusie BekTophl. Pa3znoxkeHue BeKTOpa MO TPeM HEKOMILIaHAPHBIM
BekTOpaM. JlekapToBbl KOOpAWHATHI B MpocTpaHcTBe. KoopauHaThl BeKTOpA.
CBs3p MEXIy KOOpJMHATAaMHU BEKTOPOB M KoopauHatamu Todek. [Ipocteiimme
3aJaud B KOOpAMHATaX. YTOJd MeXAy Bekropamu. CKamspHOe NpOU3BEICHUE
BEKTOpPOB. BpIunciieHue yrioB MexIy MpsIMBIMH M IUIOCKOCTSMHU Y paBHEHHE
IUTIOCKOCTU. PaccTostHMe OT TOYKHM /0 IUIOCKOCTH. LleHTpanbpHas CHUMMETpHS.
OceBas cummerpus. 3epkaibHas cumMmeTpus. [lapamnenbHblii  nepeHoc.
[IpeobpazoBanue mompoowus.
uaunap, KOHyc U wap
[TonsTHE NMAMHpPA, TUIMHIpUYECKON oBepXHOCTH. [1omane mnoBepXHOCTH
mumHApa. OceBble CeueHHMs UM Ce4eHHUs MapajuiesibHble ocHoBaHUIO. [loHsTHE
KOHyCa, KOHWYECKOH moBepxHOcTH. [lmomane moBepxHocTH KOHYca. OceBble
CEUYCHHS] U CEUYCHHS IapajuielIbHbIe OCHOBaHWIO. YcedueHHbIH KoHyc. Cdepa u
map, uX cedeHus. YpaBHeHue cdeprl. B3aumuoe pacnonoxenue chepbr u
mwiockoctu. KacarenpHas 1iockocth K chepe. Cdepa, BhnucaHHas B
MHororpanHuk. Cdepa, onucanHas 0K0JI0 MHOTOTpaHHUKA. DIUIMIIC, ThnepOoa,
napabosa Kak ce4eHus! KOHyca.
O0bembI TeJI
[Tonsitue o6bema. OOBeM kybOa, mapasmienenunena O6beM NPsIMOIl MPU3MBIL.
O6bemM mwiuHApa BeuncneHne oOBEMOB TeNl C IMOMOIMIBIO OMPEIEICHHOTO
uHTerpana. OObeM HaKIOHHOM MpPHU3MBI, NUpaMUIbl, KOoHyca. OTHOIIEHHE
o0beMoB moA00HBIX Ten OO0bem mapa. [lmomans chepsr OObeM MmApOBOTO
CETMEHTa, MAapOBOTO CJIOS, IIAPOBOTO CEKTOpa
IloBTOpEHUE



INTJAHUPYEMBIE PE3VIJIbTATBI OCBOEHUAYYEBHOI'O IIPEJMETA
«MATEMATUKA»

JlelicTBUTENBbHBIC YKCIIA.

BrllTyCKHHMK HayduTCs:

- BBIIOJIHATh apu(MeTHUECKHE JeHCTBUS, COUeTast yCTHbIE U IMCbMEHHbIE IPHEMBI,
MIPUMEHEHHNE BBIYMCIUTEIBHBIX YCTPOICTB;

- HaxOAMTb 3HAYEHUS KOPHS HATYypaJIbHOW CTENEeHM, IOJb30BATHCS OLEHKOW U
MPUKHIKOHN TP MPAKTUYECKUX PacueTax;

-IPUMEHATh TOHATHS, CBA3aHHBIE C JIEIMMOCTBIO LENbIX YHUCEN, IpPU pPELICHUU
MaTeMaTHYECKUX 3aj1ay;

- HaXOJUTh KOPHU MHOTOWIEHOB C OJJHOM IEPEMEHHOM, pacKiiapIBaTh MHOIOUJICHbI
Ha MHOYUTEIIN;

- MPOBOAMTH MPEOOPA30BAHUS YMCIOBBIX U OYKBEHHBIX BBIPQ)KEHUI, BKIIOUYAOIINX
CTENEHHU, PaJIUKAaJIbI;

- BBIYUCIATH 3HAYEHMs] YMCIOBBIX M OYKBEHHBIX BBIPAXKEHHUH, OCYIIECTBIIS
HEO0XOMMBIE TIOJICTAHOBKH U TIPE0Opa30BaHMUSL.

BbIMyCKHUK MOTY4YUT BO3MOXKHOCTb HAyUUThCS:

- NPUMEHSTh METOJI MaTeMaTUYECKON MHIYKIMH JI1 IPOBEIACHUS PacCyX ACHUN U
JI0Ka3aTeNbCTB U MPH PEeIIeHUH 3aa4;

- T[OHUMaTb TIEOMETPUYECKYIO  HHTEpIpEeTali0  HaTypajJbHBIX,  LIEJBIX,
palnMoHANbHBIX, AEHCTBUTEIbHBIX YHCEN.

YucioBble QyHKIMH.

BbInmyckHUK Hay4uTCS:

- BIIQJICTh TOHATHUSMHU: 3aBUCUMOCTh BEIWYHH, (QYHKIHS, apryMEHT U 3Ha4YeHHE
¢byHkuuu, o0jacTe ompeAereHHs M MHOXECTBO 3HadeHUM (yHKIuH, rpaduk
3aBUCUMOCTH, Ipaduk QyHKIUU, HYIU GYHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,
BO3pAaCTaHME Ha YHUCIOBOM IPOMEXYTKE, yOBIBAaHHE Ha YHCIOBOM IPOMEXYTKE,
HanOoNbIllee W HaWMEHbIlee 3HaueHHe (QYHKIMKW Ha YHCIOBOM IPOMEXYTKE,
nepuonuyeckas (yHKIMs, TNEpUoJ, YeTHas W HeueTHas (QYHKIUH, U yMETh
MPUMEHSTH OTH MTOHATHUS TIPU PEIICHUH 3a]1a4;

- ONpelensTh 3HaueHHWEe (YHKIUU MO 3HAYEHUIO apryMeHTa MpH Pa3IHMYHbIX
criocobax 3afgaHusi PyHKINH;

- CTpOUTH Ipa)UKU M3YyYCHHBIX (PYHKIUH, BBITOTHATH NpeoOpa3oBaHus rpauKoB;
OMHCHIBATh MO TpaduKy u 1Mo GopMyse MOBEICHUE U CBOMCTBA (DYHKIIMI; HAXOIUTh
o rpaduky GyHKINK HAanOObIIee M HAUMEHBIIICe 3HAUCHUS;



BbIyCKHHUK MOTYYUT BO3MOKHOCTDh HAyYUThHCS:
- HAyYUTCS ONKCHIBATh C MOMOIIBI0 (DYHKIUI pa3IHyYHBIC pealbHbIC 3aBUCHMOCTH
MEXy BETMYMHAMU ¥ UHTEPIIPETUPOBATH UX IPpauKu;
- W3BICKaTh WHGOPMAIMIO, MPEJCTAaBICHHYI0 B TaOiuIax, Ha JUarpamMmMax,
rpadukax.

Tpuronomerpuueckue QyHKIHIH.

BhIyCKHUMK Hay4YuTCA:

- BJIAJICTh MOHATHAMHU TPUTOHOMETpUYECKUEe (PYHKINUU; CTPOUTH UX TPaQUKH U yMETh
IIPUMEHSATh CBOICTBA TPUTOHOMETPUYECKUX (PYHKIUI NIPU peLICHUH 3ajay.

- HAyYUTHCS BBIBOAUTH U MPUMEHATH (POPMYITBI IIOJIOBUHHOTO YTJIa.

- BBIIOJHATH IPeoOpa3oBaHUs CyYMMbl TPUTOHOMETPUYECKUX (QYHKUUH B
IIPOU3BEICHNE U ITIPOU3BEICHUS B CYMMY.

BBINyCKHMK IIOJTyYUT BO3MOYKHOCTD HAyUUThCS:

- BbIpaXaTb TPUTOHOMETPUYECKHE (PYHKIMM YEpe3 TAHIEHC I1OJIOBUHHOTO
apryMeHTa;

- pemaTh IpOCTEUIINE TPUTOHOMETPUYECKUE HEPABEHCTBA.

- OIIEPUPOBATH NOHATUAMH APKCUHYC, APKKOCUHYC, aPKTAaHT'€HC YHCIIa.

TpuroHomeTpruyeckue ypaBHEHHUS.

BrInyCKHHMK Hay4YuTCA:

- pelmaTb TPUTOHOMETPUYECKUE YPABHEHUS PAa3INYHBIMU METOIAMM.

BBINyCKHMK IIOJyYUT BO3MOXKHOCTh Hay4UThCS

- omnepupoBarb (OpPMyIaMU [ PEIIEHUS CJIOXHBIX TPUTOHOMETPUYECKUX
YPaBHEHHUH.

Hp606pa3OBaHI/I$I TPUTOHOMCTPHUYCCKUX BLIpa)KeHHﬁ.

BrinyckHMK Hay4quTCS:

- NPUMEHSTh MOHATHS CHHYC, KOCMHYC, TAHT€HC, KOTAaHI'€HC MPOU3BOJIBHOIO YIJIa;
BBIUHCIIATh CHHYC, KOCHHYC, TAHT'€HC U KOTAHI€HC YNCIIa;

- TOKa3bIBaTh OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA;

- UCTOJIB30BaTh (POPMYIIBI IPUBEICHUS; CUHYCA, KOCUHYCA M TAHT€HCAa CYyMMBI U
Pa3HOCTH JIBYX YTJIOB; CHHYCA U KOCHHYCa ABOWHOTIO yIJia IpH NMpeoOpa3oBaHMsIX
MIPOCTENIINX TPUTOHOMETPUUECKUX BBIPAKECHUI.

BbInyCKHUK TOTyYUT BO3MOKHOCTb HayYUThCS:

- IpeoOpa30BHIBATh TPUTOHOMETPHUECKUE BHIPAKECHUS PA3IUYHOMN CIOKHOCTH.

KoMiutekcusle yucia.



BhIyCKHMK Hay4YuTCA:

- BBINOJHATH JIEUCTBUS C KOMIUIEKCHBIMU YHMCIIAMM, I10JIb30BATHCS T€OMETPUYECKON
UHTEpIIpETAllMed KOMIUIEKCHBIX YHCEJ, B IPOCTEHINMX ClIy4asX HaxoIuUTh
KOMILJIEKCHBIE KOPHH YPAaBHEHHH € IEHCTBUTEIBHBIMHA KOA(PUITCHTAMH.
BBIITyCKHMK IIOJIyYUT BO3MOYKHOCTb HayUUThCS:

- pelaTh ypaBHEHMS U HEPABEHCTBA C KOMILJIEKCHBIMU KOPHSMHU

[IpousBognas.

BbInycKHMK Hay4YuTCA:

- HAXOJUTh CYyMMY OECKOHEYHO YOBIBAIOIICH r€OMETPUUECKON MPOrPECCUH; BIIAIETh
MNOHATUSMU: IIPOU3BOAHAS (PYHKLIUHU B TOUKE, IPOM3BOIHAS (PYHKIIUY;

- BBIUHCIATH IPOMU3BOJHBIE JJIEMEHTApHbIX (YHKUUN, TpUMEHSsS IpaBuiIa
BBIYHCJICHHSI IPOU3BOHBIX, UCIIOJb3YsI CIIPAaBOYHBIE MaTEPHUAIIBL;

- UCCIIeI0BATh (PYHKIIUH U CTPOUTH MX TPAPHKH C TIOMOIIBIO TIPOU3BOTHOM;

- pelarthb 3aJa4u ¢ IPUMEHEHHEM ypaBHEHUS KacaTeJIbHOU K rpapuKy QyHKIMHU;

- pemaTh 3a7a4d Ha HaX0XJIeHHe HauOOIbIIEro U HAMMEHbBILIEr0 3HaYeHUsI (PYHKLIUU
Ha OTPE3KE.

BBINyCKHMK TIOJTyYUT BO3MOYKHOCTD HayUUThCS:

- IPUMEHATH PEUICHUS] T€OMETPUUYECKUX, (PU3NYECKUX, DIKOHOMUUYECKUX M APYTUX
NPUKIIAJHBIX 3a/1a4, B TOM YHUCIIE 3a]1a4 Ha HauOOJbIIME U HAUMEHbIINE 3HAYEeHUS C
IIPUMEHEHHEM aIlllapaTa MaTeMaTHYECKOro aHaIn3a

Komb6uHaToprka 1 BEposITHOCTb.

BBITyCKHHUK HAYIHTCS:

- BIAJCTh TMOHATHUSAMHU pa3MEIIeHHEe, TMEePecTaHOBKAa, COYETaHWE U YMETh UX
MIPUMEHSITH IIPU PEIIICHUN 33]1aY;

- UMETh MpEJCTaBJICHHE 00 OCHOBAX TEOPUU BEPOSTHOCTEH (BKIIOYAs (POPMYIBI
MTOJTHOW BEpOsITHOCTH U (popmyiibl baiieca);

- HMETh TpEJCTaBICHHE O CIy4ailHOW BelIWunMHE (€€ XapaKTepUCTHKHU, HUX
BBIYHMCIICHHE B TUCKPETHOM CITydae).

BBITyCKHUK TTOTYYUT BO3MOKHOCTh HAYUUTHCS:

- MPUMEHATh MAaTEeMaTHICCKUE METOJIBI TIPY PEIICHUH COJICPKATEIBHBIX 33/1ad.

AKCHOMEI reoOMETpHU U UX CICACTBHA.

BbInycKHUK Hay4YHUTCS:



- TOHMMAaThb AaKCHOMAaTHYECKHUH CIOco0e TMOCTPOCHHS TEOMETPHH, pa3iudaTh
OCHOBHbIE (UIypsl B MPOCTPAHCTBE, CIOCOOBI HX O00O03HA4YEHUs, NPUMEHATH
(OpMYITHPOBKH aKCHOM CTEPEOMETPUH UX JJIS pEIIeHUs MPOCTEHIINX 3a1ay;

- COOTHOCUTh IUIOCKHE TIeoMeTpudeckue (Urypbl U TpeXMEpHble OOBEKThl C HX
OIMCAaHUSAMHU, YEPTEKAMHU, U300paKEHUAMY;

- pa3In4aTh U aHAIU3UPOBATH B3aUMHOE PaclooKeHue Guryp;

- M300pakaTh T€OMETPHUYECKUE (UTYpPBI U TEINa, BBITOIHATH YEPTEX IO YCIOBHUIO
3a/1a4u.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb HAYYUThCS:

- HUCIOJIb30BaTh aKCHOMBI U CIIEACTBHUS U3 HUX IIPU PEIICHUM 3a1ay JIOTMYECKOIo
Xapakrepa;

- u300paxkaTb TOYKM, MHpsSIMble M IUIOCKOCTH Ha NPOEKIHMOHHOM YepTexe Ipu
Pa3IMYHOM MX B3aUMHOM PACIIOJIOKEHUH B IIPOCTPAHCTBE.

[Tapaju1enbHOCTB IPSIMBIX U IJIOCKOCTEM.

BelntyCkHMK HayduTes:

- Paclo3HaBaTh HAa YepTEXkKaX U MOJEIAX IEPECEKAIOIUECs, TapajlIe/IbHbIE IPSIMBIE,
IIEPECEKAIOIINE TIIOCKOCTh U MapajlIeNIbHbIE €; NapaJuleIbHbIe U IMEPECEKAIOINECs
IJIOCKOCTH;

- pelaTh TEOMETPUYECKUE 3a/1a4U, ONIUPAACh HA U3YUYEHHBIE CBOMCTBA
IUTAHUMETPUYECKHUX M CTEPEOMETPUUECKUX (PUTYP U OTHOLICHUH MEXAY HUMH,
NpUMEHSS anredpandyeckuii 1 reOMeTpUYecKUi anmapar;

- IPOBOAMTH J10KA3aTEIbHBIE PACCYKICHHUS IPU PEIICHUH 3a7a4, JOKa3bIBATh
OCHOBHBIE TEOPEMBI KypcCa;

- BBIYMCIISATD JIMHEWHBIE 3JIEMEHTHI U YTJIbl B IPOCTPAHCTBEHHBIX KOH(UTYpaLIHSIX.
BBIITyCKHHK ITOJIYYUT BO3MOKHOCTb HAYYUTHCS:

- Hay4uTCsl U300paxkaTh MPOCTPAHCTBEHHBIE (PUTYPhI HA IIIOCKOCTH B MapajielbHON
MIPOCKIUU.

HCpHCHI{I/IKyHSIpHOCTL MPSAMBIX U IUTIOCKOCTEIA.

BrinyckHMK Hay4quTCS:

- OIIMCBIBATh B3aMHOE PACIIOJIOKEHHE MPSIMBIX U MJIOCKOCTEHN B IMPOCTPAHCTRBE,
apryMeHTHPYs CBOM CYXJCHHS,

- pelaTh 3aa4y Ha NepIeHIUKYIIPHOCTh MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE,
IIPUMEHSTh CBOMCTBA MEPIEHANKYIISPHBIX MPSAMBIX U INIOCKOCTEH.

BbInyCKHUK TOTyYUT BO3MOKHOCTb HayYUThCS:

- I03HAKOMUTCS C MIOHATHEM LIEHTPAJIBHOTO MPOEKTUPOBAHUS U HAYUUTCS
n300pakaTh MPOCTPAHCTBEHHBIE (DUTYPHI HA INIOCKOCTH B LIEHTPAJILHON IPOEKIIHH.



MHoOrorpaHHuKkH.

BrllTyCKHHMK HayduTCA:

- CTPOUTH PA3BEPTKY;

- IPUMEHSTH [IOHSATHE MHOTOTPAaHHBIE YIJIBI;

- pelarh 3aJa4y ¢ BBITYKJIBIMH MHOIOIPaHHUKAMHU, TEOPEMON DUIIEpa;

- IPUMEHSTH IIOHATH: yCEUEHHAas MUpaMU/ia, HAKJIOHHAs IIPU3Ma;

- BHJIETh CUMMETPUM B IIpU3Me M nupamuze. lIpuMeHuTs 3HaHWS O CUMMETPHUM B
IIpOCTpaHCTBE  (LIEHTpalbHAsl, OCEBas, 3€pKajbHasi), NIPUBOJUTH IPUMEPHI
CUMMETPUH B OKPY>KAIOIIEM MUDE;

- pemaTh CTEPEOMETPUYECKHE 3a1a49X HA HAXO0KJICHUE FEOMETPUYECKUX BEJINYUH
(uMH, yrioB, wiomaaen, 00bEMOB); UCIIOIb30BATh MPHU PEIICHUH
TUTAHUMETPUYECKUE (PaKThl U METOMBI.

BBINyCKHMK IIOJTyYUT BO3MOYKHOCTD HAyUUThCS:

- BJIAJIETh MOHATHAMU LIEHTPAJIBHOE U NAPAIIEIBHOE IPOCKTUPOBAHUE U NPUMEHSATh
UX IIPU IOCTPOEHUH CEUEHUI MHOIOIPAaHHUKOB METOJIOM IPOEKLUIA;

- CTPOUTH CEYEHMSI MHOTOI'PAaHHHUKOB; MOJAEINPOBATh MHOTOI'PAHHUKHU.

BekTopsl B mpocTpaHCTBE.

BbInycKHUMK Hay4YuTCS:

- HCTOJIb30BaTh U3BECTHBIE U3 KypCa IUIAHUMETPHUM CBEACHUS O BEKTOPAX U
JNEUCTBUAX HAJ HUMH, BBIIOIHATH CJIOKEHUE, BBIYMTAHUE, YMHOKEHHE BEKTOPA Ha
4HCIIO;

- OIPEIENATh KOOPAMHATHI TOYKU; IPOBOAUTH OMNEPALIMHU HAJl BEKTOPAMHU, BBIUUCIISTh
JUIMHY 1 KOOPJIMHATHI BEKTOPA, YIOJI MEKy BEKTOPAMM.

BhINyCKHMK TIOJTyYUT BO3MOYKHOCTb HAyUUThCS:

- pemaTh 3aJ1a4y Ha pa3JIoKEHUE BEKTOpa 110 TPEM HEKOMIUIAHAPHBIM BEKTOPaM;

- pelaTh T€OMETPUYECKUE 3a1a4l METOIOM KOOPIAHHAT.

MHOTOYJIEHEL.

BhInmyckHUK Hay4uTCS:

- BBINIOJIHATH apU(PMeTUUECKUE Ollepaliy HaJl MHOTOYWIEHAMU;

- HCIIOJIb30BaTh TeopeMy be3y Ipu 1elIeHnH MHOTOYJIEHOB;

- HaXOJIUTh KOPHU MHOTOUYJICHOB C OJJHOW MEPEMEHHOM, pacKiabIBaTh MHOT'OUJIEHbI
Ha MHOXXUTEIH.

BbInyCKHUK TOTyYUT BO3MOKHOCTb HayYUThCS:

- BBITOJIHATH apu(METUUYECKHE ONepallii HaJl MHOTOYJICHAMHU OT HECKOIBKUX
NIEPEMEHHBIX;



- BBIACIATH CUMMCTPUUCCKHUC MHOI'OYWICHBI, OJHOPOAHLIC MHOI'OYJICHLI, PCUIATH
YpaBHCHHA BBICHIUX CTEIICHEH.

Crenenu u kopau. CteneHHbIe GyHKINU.

BrllnyCKHHMK Hay4duTCs:

- BJIAJIETh IIOHATUEM CTENEeHHas (QYHKLHS; CTPOUTH €€ TpapuK U yMEThb NPUMEHATh
CBOWCTBA CTENCHHOM (DYHKIIMH MU PELICHUHU 3a7ay;

- pasnuuath GyHKIHE y = "VX, HX CBOMCTBA U rpadyuKi;

- OIIEPUPOBATH CTENEHBIO C ACUCTBUTEIBHBIM II0KA3aTEIIEM.

[TokazarenbHas u orapudmMuieckas QyHKIHH.

BbinyckHMK Hay4quUTCS:

- BJIQJIETh NOHATHAMM IOKa3aTelbHas U Jorapupmuueckas QyHKUUHU; CTPOUTh HX
rpadMKy ¥ yMETh IPUMEHSTH CBOMCTBA (DYHKIIUI MPH PEIICHUH 3a]1a4.

BbIyCKHUK MOTY4YUT BO3MOXKHOCTb HAYUUTHCS:

- BBINOJHATH  IpeoOpa3oBaHUS  KOMOMHUPOBAHHBIX  JIOTapU(MUYECKUX U
MOKAa3aTeIbHBIX BBIPAXKEHUN;

- BBIYMCIATH HauOosiblllee M HaMMEHbIIee 3Hau€HHe IIOKa3aTelbHON U
JorapupMUUecKor QyHKITHIA.

[TepBooOpa3Has u UHTErpal.

BrInyCKHUK HAyunuTCA:

- Bpruucnate miomaan ¢Guryp Ha KOOPAMHATHOM TMJIOCKOCTH C NPUMEHEHHEM
OIIPEACIIEHHOIO UHTETPAIA.

BbINyCKHHMK OJIyYUT BO3MOXKHOCTh HAYYUThCS:

- OBJIQJIETh OCHOBHBIMHU CBeleHHSAMHU 00 wuHTerpasie HproTona-JleliOHuia m ero
MIPUMEHEHUSIX.

YpaBHeHI/IH " HCPABCHCTBA. CucreMbl ypaBHCHI/II\/'I 1 HCPABCHCTB.

BhIycKHUK Hay4HTCS:

- CBO60I[HO OIICPHUPOBATE TIOHATUAMU: YPABHCHHUE, HCPABCHCTBO, PABHOCHJILHBIC
yYpaBHCHHS W HEPAaBCHCTBA, YpPaBHEHHE, SBISIONICECS CIEJACTBUEM JIPYroro
YpaBHCHUA, YpaBHCHHA, PaBHOCHUJIBHBIC Ha MHOXECTBE, PAaBHOCHIJIBHEBIC
npeoOpa3oBaHus YpPaBHEHUN;



- pemaTh paloHAIbHBIC, UPPALMOHATIBHBIE, TOKa3aTeNbHbIC, TPUTOHOMETPHYECKUE
U Jorapu(MuUYecKUe YpPaBHEHUS, UX CHCTEMBbl, B TOM 4YHCJIE HEKOTOPbIE BHIbI
ypaBHEHUH 3 U 4 cTeneHel;

- pelarh ypaBHEHMs, MPOCTEHIINE CHCTEMbl YpPaBHEHHH, MCIOb3ys CBOWCTBA
¢GbyHKIMH ¥ UX TpapHKOB; UCTIONB30BAThH ISl MPUOJIMKEHHOTO PELICHUS YpaBHEHUH
Y HEpaBEHCTB IpapUuecKuil METON.

BBIMyCKHUK MOTYYUT BO3MOKHOCTD HAYYUTHCS

- CBOOOJHO oONpeAensTb THI M BBIOUPATh METOJ PpELICHUs I10Ka3aTeIbHbIX U
Jorapu(MHUUECKUX YypPaBHEHUH M HEPABEHCTB HPPALMOHAIBHBIX YPABHEHUH U
HEpPaBEHCTB, TPUTOHOMETPUYECKUX YPAaBHEHUH U HEPABEHCTB, UX CHCTEM;

- pemarb OCHOBHBIE THITbI YPAaBHEHHUI U HEPABEHCTB C MapaMeTpaMHu.

DJIEMEHTHI TEOPUU BEPOSITHOCTEH M MATEMAaTHYE€CKOM CTATUCTUKH.

BrInyCKHUK HAy4nTCA:

- MOJICJIUPOBATh peabHbIC CUTYAIlMU Ha S3bIKE TEOPUU BEPOATHOCTEH U CTaTUCTHKH,
BBIYHCIIATH B IPOCTEHUINUX CITYYasiX BEPOSITHOCTH COOBITHIA;

- pemarbh OpocTeiine KOMOMHATOPHBIE 3alaydl METOJOM Iepedopa, a TakkKe C
UCIOJIb30BaHNEM M3BECTHBIX (hopMyIl, TpeyronbHuka [lackans;

- BBIUHUCIATH KOd(hPuimentsl 6nHOMa Hpl0TOHA MO (popMyIie U ¢ MCTIOIB30BaHUEM
TpeyronbHuka [lackans.

BrINTyCKHHMK TTOJIYYUT BO3MOXKHOCTh HAYYUThCS:

- aHaJM3UpOBaTh peallbHbIE YHUCIIOBbIE NaHHBIC, WH(OPMAIUIO CTATUCTHYECKOTO
XapakTepa;

-OCYIIECTBIISITh MPAKTUYECKUE PACUETHI 110 OopMyIiaM;

- MIOJIL30BATHCS OLICHKOM M MPUKUAKOMN MPU MPAKTUUECKUX pacyeTax,

- OBJIaJIETh OCHOBHBIMH MOHATUSIMU Teopuu rpados (rpad, BepiuHa, pedpo, CTENeHb
BEPIIUHBI, TyTh B Tpade) U yMETh MPUMEHSATh UX TIPHU PEIICHUU 3a]1ad.

Meto KOOpauHAT B MPOCTPAHCTBE.

BeIlTyCKHHMK HaydnuTCA:

- OIIPEACIIATh KOOPAUHATHI TOUYKH; IPOBOJUTE OIIEPALIMH HAJl BEKTOPAMH, BBIUUCIIATh
JUIMHY U KOOPJIMHATHI BEKTOPA, YIOJl MEXAY BEKTOPaMH;

- UCTOJB30BaTh (POPMYITY PACCTOSHUS OT TOUKHU J0 MIIOCKOCTH;

- IPUMEHSTH MOHITHE KOMIUIAHAPHBIE BEKTOPBI;

- pacKJIaJbIBaTh BEKTOP 10 TPEM HEKOMILIAHAPHBIM BEKTOPaM.

BBINTyCKHHK NTOJIyYUT BO3MOKHOCTh HAYYUTHCS:

- pemaTh T€OMETPUYECKUE 3a1a4l METOIOM KOOPIAHUHAT.

HunuHap, KOHYyC, wwap.



BeimyckHuK HayguTes:

- IMETH MPEJICTaBICHUE O Pa3BepTKE IMINHAPA U KOHYCa,

- BJIJICTh MOHATUSMH IUIONIAIb TOBEPXHOCTH LIWJIMH/PA U KOHYCA YMETh IPUMEHSTh
UX MIPU PELICHNH 33/1a4.

BBIITyCKHUK TOTYYUT BO3MOXKHOCTH HAYYHUTHCS:

- HAYYUTCA MOACIUPOBATH PCAJIbHBIC CUTyalluH Ha A3BIKEC T'COMCTPHUU, UCCICAOBATH
MIOCTPOCHHBIE MOJEIH C HCHOJIb30BAaHHEM T'€OMETPUYECKUX IOHATHH M TEOpeM,
ammapara anreOpsl;

- pemiath MpPaKTUYECKHE 3aJadyd, CBA3aHHBIE C HAXOXKACHHUEM TI'E€OMETPHYECKUX
BCJINYHH.

OO0OBeMBI TEI.

BbinyckHMK Hay4quUTCS:

- BIAJCTh MOHATUSAMHU 00beM, 00BEMbI MHOTOTPAHHUKOB, 00bEMBI TeJI BpaIllCHUS
MIPUMEHSITH UX MPU PELICHUH 3a/1a4.

BhINyCKHHUK NOJIyYUT BO3MOKHOCTh HAYYUThCS:

- IPUMEHSATH NPU peUIeHUH 3a1a4 GopMyIbl 00beMa IIapa U ero 4acTei.

TemaTnueckoe miianuposanme. 10 kiaace

[\
Ne KonnuectBo
Tema ypoka
/i 4acoB
1 JlelicTBUTEIbHDBIE YHCJIA. 12
1.1- ITonsiTHE AENCTBUTENBLHOIO YHUCIIA. 2
1.2
1.3- MpmuoxkectBa uncein. CoiicTBa NJENCTBUTEILHBIX 2
1.4 YHCel.
15 Meroa MaTreMaTH4eCKON MHAYKIIUH. 1
1.6 ITepecTaHOBKH. 1
1.7 Pa3smemenus. 1




1.8 Coueranus. 1
1.9 Jloka3zaTebCTBO YHCIIOBBIX HEPABEHCTB 1
1.10 JenumocTtsb uncer. 1
1.11 | CpaBHEHME 110 MOIYIIIO. 1
1.12 3agaud ¢ [EeIOYNCIEHHLIMU HEN3BECTHBIMA 1
2 PauuoHnanbHble ypaBHEHHS U HePaBeHCTBA. 18
2.1 PanroHanbHbIC BBIpaXKEHUS. 1
2.2- ®opmyna OuHoma HproTOHA, CyMMBI U pa3HOCTH 2
2.3 CTETICHEH.

2.4- PanmonansHbie ypaBHEHUS. 2
2.5

2.6- CucreMsl pallMOHaIbHBIX YPABHEHHM. 2
2.7

2.8- MeTo MHTEpBaIOB PEIIEHUSI HEPABEHCTB. 2
2.9

2.10- | BxoaHast KOHTpoOJIbHAs paboTa. 2
2.11

2.12- | PanmoHanpHBIC HEPABEHCTBA. 2
2.13

2.14- | Hectporue HepaBeHCTBaA. 2
2.15

2.16- | Cucrembl palliOHAJIBHBIX HEPABEHCTB. 2
2.17

518 KonTposbnasi pabora Ne 1 mo teme 1

«PanmoHa/ibHbIe YpAaBHEHUS U HEPABEHCTBa».




3 Kopenb cTrenenu m. 12

3.1 [Tonsatue pynkuu u e€ rpaduka. 1

3.2 @yHkuus y = x". 1

3.3- [ToHsiTHE KOPHSI CTENIEHHU II. 2

3.4

3.5- KopHu yeTHO! 1 HEUETHOW CTEIEHH. 2

3.6

3.7- ApudpmeTnuecKkuii KOpeHb. 2

3.8

3.9- CBoiicTBa KOpHS CTETICHH II. 2

3.10

3.11 OyHKIUA y = N X, aae x>0 . 1

312 KonTposbHnas padora Ne 2 no reme «Kopenb 1
' CTEeNmeHu .

4 CreneHb M010KUTEJIBLHOTO YUCJIA. 13

4.1 [TonsiTHe cTENEHM C pallOHANIBHBIM TIOKa3aTeneM. | 1

4.2- CBoIiCTBa CTENEHU C PallMOHATIBHBIM ITOKa3aTeseM. | 2

4.3

4.4- [TonsTHE TIpeniena NocIeI0BaTebHOCTH. 2

4.5

4.6- CaoiicTBa peemoB. 2

4.7

48 BeckoneuHo yOpIBarolasi reoMeTpudecKas 1
' IPOrPECCHs.

4.9 Yucio e. 1




4.10 CreneHb ¢ UppalMoHaIbHBIM ITOKa3aTEIEM. 1

4.11- | Iloka3zaTenbHass QyHKIIHS. 2

412

413 KonTpoasnas padora Ne 3 no teme: «KopeHb 1
' creneHy 1. CTeneHb MOJ0KUTEIbHOI0 YUCIA.)»

5 Jlorapu¢gmmbi. 6

5.1- [TonsTue norapugpma 2

5.2

5.3- CgoiicTBa norapugmon 3

55

5.6 Jlorapudmmueckas GyHKIUS 1

6 IIpocreiimme nokazarejabHbIe H 11

JorapugMuyecKue ypaBHeHUsl U HEPaBEHCTBA.

6.1 IIpocreiimne nokasaTenbHble YPABHEHUS. 1

6.2 [Tpocreiimue norapupMuyecKkue ypaBHEHHUS. 1

6.3- YpaBHeHUs, CBOASIMINECS K IPOCTEHIIINM 3aMEHON | 2

6.4 MIepEMEHHOI.

6.5 [Tpocreiimue nokas3arenbHble HEPABEHCTBA.

6.6 [Tpocreiimue norapudmuyeckre HepaBEHCTBA. 1

6.7- HepagenctBa, cBojsIIecs K IpOCTEUITUM 2

6.8 3aMEHON HEM3BECTHOTIO.

6.9- Pemenue npocreiimux nokasareiabHbIX ypaBHEHUH | 2

6.10 Y HEPaBEHCTB.

6.11 KonTposbsHas padora Ne 4 mo teme «Pemenune 1




HpOCTBﬁIHPIX noxKa3aTeJbHbIX U

Jorapu(pMuyecKuX ypaBHEeHU ¥ HEPABEHCTBY.

7 CHHYC ¥ KOCHHYC yIJIa. 7
7.1 [TonsiTue yria. 1
7.2 Panuannas mepa yrna. 1
7.3 Orpezenienne CUHyca U KOCHHYcCa yIJia. 1
7.4- OcHoBHBIE (POPMYITBI TSI CHHYCA H KOCHHYCA. 2
7.5

7.6- ApKCUHYC U apKKOCUHYC. 2
7.7

8 TaHreHc M KOTaHIeHC yrJia. 6
8.1 OmnpeneneHye TaHTeHCa U KOTAaHI€HCa yrJa. 1
8.2- OcHoBHBIE (OPMYIIBI A1l TAHT€HCA U KOTaHreHea. | 2
8.3

8.4- ADpKTaHT'€HC U apKKOTaHI'€HC, UX (POPMYIIBI. 2
8.5

8.6 KonTpoubsnas padora Ne 5 nmo reme «Cunyc, 1

' KOCHHYC, TAHT€HC M KOTAHT€HC YTIJIa».

9 DopMyJIbI CJI0KEHHS. 11
9.1- Kocunyc pa3HOCTH U KOCUHYC CyMMBI IBYX YIJIOB. | 2
9.2

9.3 @opMyIbl Ui JOTIOIHUTEIBHBIX YIJIOB. 1
9.4- CuHYC CyMMBI U CHHYC Pa3HOCTH JBYX YIJIOB. 2

9.5




9.6- CyMMa 1 pa3HOCTh CHHYCOB M KOCHHYCOB. 2
9.7
9.8 ®DopMyIbl JBOWHBIX U MTOJIOBUHHBIX YTJIOB. 1
9.9- [Ipon3BeneHne CHHYCOB M KOCUHYCOB. 2
9.10
9.11 DopMyIIbl ISl TAHTEHCOB. 1
10 Tpuronomerpuyeckue PyHKIUH YUCTOBOIO 9
apryMeHTa.
10.1- | ®@ynkuUs cuHYyC. 2
10.2
10.3- | ®yHKIUA KOCHHYC. 2
10.4
10.5 | ®ynkus TaHTEHC. 1
10.6 | @yHKIUS KOTAHTEHC. 1
10.7- | Tpuronomerpuveckue GyHKINH. 2
10.8
Koutpoabsnas padora Ne6 mo reme 1
10.9 | «Tpuronomerpuueckue pyHKIHH YHCITOBOTO
aprymMeHra.
11 Tpuronomerpuyeckue ypaBHeHHUSs U 12
HepaBeHCTBA.
111 IIpocreiinire TPUrOHOMETPUYECKUE YPABHEHMS. 1
11.2- | YpaBHeHHs, CBOIIIINAECS K MPOCTEHITNM 3aMEHOH | 2
11.3 | HEeW3BECTHOTO.
[IpyMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX 2

11.4-




115

dbopMyI A peleHusl ypaBHEHUH.

11.6- | OnHOpOIHBIE YpaBHEHUS. 2
11.7
11.8 BBenenue BcriomorareapHOTO yria. 1
11.9 | 3ameHa HEU3BECTHOTO. 1
11.10- | IIpocreiimue HEpaBeHCTBA JJIs CUHYCa, KOCUHYCa, | 2
11.11 | ranreHca u KOTaHI€Hca.

KonTposbnas padora Ne 7 mo teme 1
11.12 | «TpuroHoMeTpuyecKue ypaBHeHHs U

HEpPaBEHCTBa».
12 DJIeMeHThbI TeOpPHHU BePOATHOCTEH 8
12.1- | [loHsATHE BEPOATHOCTH COOBITHS. 3
12.3
12.4- | CpoiicTBa BEpOSTHOCTEH. 3
12.6
12.7 OTtHocuTeNbHASI YACTOTA COOBITHUS. 1
12.8 | YcnoBHas BeposSTHOCTH. HezaBUCHMEBIE COOBITHSI. 1
13 IToBTOpEeHHne Kypca. 11
13.1 JlelicTBUTENbHBIC YHCIIA. 1
13.2- | PanroHanbHble ypaBHEHUSI M HEPABEHCTBA. 2
13.3
13.4 JlelicTBUTENIbHBIC YHCIIA. 1
13.5 | PanuonanpHble ypaBHEHUS U HEPABEHCTBA. 1
13.6 JlelicTBUTEIIbHBIC YHCIIA. 1




13.7

PanmonaneHble ypaBHEHUS U HEPABEHCTBA.

13.8- | Tpuronomerpusi.
13.9
13.10- | UToroBasi KOHTpPOJIbHas padoTa.

13.11




HaumenoBanue TemMbl Konaunuyects
0 4YacoB

n/n

HexoTopble cBeleHHs M3 IJIAHUMETPHH 4

1 VYTJbl U OTPE3KH, CBSA3AHHBIE C OKPYKHOCTBIO 1

2 Pemienue TpeyroJibHIKOB 1

3 Teopema Menenast u UeBbl 1

4 Dmrice, runepbosa u napadbomna 1
BBenenue. AKCHOMBI CTEPEOMETPUM M UX 5
cJ1eCTBHA.

5 [Ipenmer crepeoMeTpuu. AKCHOMBI CTEPEOMETPHU 1

6 HekoTopsie ciecTBUS U3 aKCHOM 1

7-9 Pemrenue 3a1au Ha mpuMEHEHNE aKCHOM 3
CTEPEOMETPUH U UX CIICJICTBUM.
IMapanjieJbHOCTH NPSIMBIX M MJIOCKOCTEH 19

10 [TapannenbHbie TPSMbIE B IPOCTPAHCTBE. 1
[TapanenbHOCT TpeX NPsSIMbIX

11 [TapaniensHOCTh TPSIMOM M TNTIOCKOCTH 1

12-14 | Pemenue 3a/1a4 Ha MapauIEIBLHOCTD MPSIMOU H 3
IJIOCKOCTH.

15 CkpenBarouyecs npsiMble 1

16 VYTIBl ¢ COHAINIPaBIEHHBIMHU CTOPOHAMU. YTou Mexay | 1
TPSIMBIMH.

17-18 | IloBropenue teopun. Pemenue 3amau 2

19 KonTponpHas pabora Nel 1

20-21 | apannensHble miockocTu. CBoOMCTBA MapajuIeIbHbIX | 2
IIJIOCKOCTEM.

22-23 | Terpasap. [Tapamnenenures. 2

24-26 | U3o0pakxeHue NMpOCTPaHCTBEHHBIX GUryp. 3ajaun Ha | 3
MOCTPOEHUE CEUCHHUIA.

27 Kontposnbnas pabora Ne2 1

28 3auer Nel 1
IlepneHAMKYISPHOCTH NPSAMBIX H ILIOCKOCTE 20

29 [lepnieHTuKynsipHBIE IPSIMBIE B TPOCTPAHCTBE. 1

30 [Tpu3HaK MepreHANKYIIPHOCTH MPSIMOH H 1
TJIOCKOCTH.

31 Teopema o npsMoit, mepneHAUKYISIPHON K TiockocTH | 1

32-34 | Pemienue 3a/1a4 Ha MEPHEHIUKYIIPHOCTD IPSIMOM 1 3
TJTOCKOCTH.

35 PaccrostHue ot Touku 1o miuockoctu. Teopema o Tpex | 1
NEepIeHAUKYIIIpax.

36 Y01 MEXIY IPSIMOH U TIOCKOCTBIO. 1




37-40 | Pemenue 3a1a4 ¢ IPUMEHEHUEM TEOPEMBI O TPEX 4
MEePIEeHIUKYIIApax.

41-42 | JIsyrpanusiii yroia. [IpusHak neprneHauKyiIspHOCTH 2
JIBYX TIJIOCKOCTEH.

43-44 | TIpsMOyroabHBINA TapaJsIeNeIHIIe] 2

45-46 | Pemenue 3a/1a4 1o TeMe JBYTPaHHBIN yroJI, 2
MEPIIEHAUKYIISIPHOCTD IIOCKOCTEMN

47 KontposbHas padota No2 1

48 3auet No2 1
MHOrorpaHHUKH 15

49-52 | [Tonsitue MHOTOrpaHHuKa. [Ipu3ma. 4

53-56 | [Mupamuna 4

57-61 | IlpaBuibHBIE MHOTOTPAHHUKH 5

62 KonTponbHas pabora Ne3 1

63 3auer Ne3 1
HTorosoe noBropeHue 5

64-68 | [loBTOpeHME U cUCTeMaTH3AIHsl YIeOHOTO MaTepraia | 5
Kypca reomerpuu 10 kiace

TemaTn4yeckoe NUIaHNpPOBaHue MO ajredpe U HaYajaaMm a"ajau3a B 11 kinacce

Tembl KonuyecrBo | KosmmuecTBo
4acoB K/p
1. OyHKIUM U UX TpapUKH 8 1(cTapToBas)
2.Ilpenen GyHKIIMU 1 HENIPEPHIBHOCTH 4
3.00paTHbIe PYHKITUN 5 1
4.IlpousBoaHas 11 1
5. [Ipumenenne nponu3BoHOM 15 1
6.ITepBooOpasHas M UHTErpaj 9 1
7. YpaBHEHHSA-CIEACTBUS 4
8. PaBHOCHJIBHOCTh YpaBHEHUI Ha MHOXKECTBaX 8 1
9. PaBHOCHJIBHOCTh HEPAaBEHCTB HA MHOKECTBAX 6
10.Meroa npoMexyTKOB JJIs1 YPABHEHUN 1 4
HEPaBEHCTB
11.PaBHOCHJIBHOCTh YPABHEHHI U HEPABEHCTB 6

cucremMam




12. HectannapTHbIE METO/IBI PELIEHNS] YPAaBHEHUN U
HEPaBEHCTB

13. Cucrtembl ypaBHEHUH C HECKOIBKUMU 5) 1
HEU3BECTHBIMU

14.YpaBHEHUS U HEPABEHCTBA C IAPAMETPOM 7
15.KoMIuiekcHbIE yncia 7

14. TekcToBbIe 321241 6

15. TloBTOpEeHue 23 1

TemaTnueckoe nJIaHMpoBaHue Mo reomerpun B 11 kiaacce
Tembl KoumnuectBo | KomuecTBo
4acoB K/p

1.BekTopsl B MPOCTPAHCTBE 20 2
2. Hunuaap, KOHyC U map 17 1
3. O0BbeMBI TEI 22 2
4. TloBTOpenue 9 1




KanengapHo-remaTudeckoe mianuposanue 10kiaacc

Ne Hara Tema paspneia, ypoxka
ILIl | IPOBeICHHUSA
ILnan ‘ (pakr

Heiicmeumensnule uucna (12u)
PerynstuBHbIE: OLICHUBATH MPaBUILHOCTH BHIMOJHEHUS JEHCTBUS HA YPOBHE aJIEKBATHOMN
PETPOCIIEKTUBHOM OIICHKH. ,BHOCUTH HEOOXOIUMbIE KOPPEKTUBHI B ICHCTBUE TIOCIIC €TI0
3aBEpIICHNS Ha OCHOBE €ro U y4eTa XapakTepa CIeJIaHHbIX omuOoK. Pa3znuuaTts criocod u
pe3ynbTaT ICUCTBUS
[To3HaBaTeNNbHEIC: BIAIETh OOIIMM IIPUEMOM PEIISHUS 3aa4, POBOIUTH CPABHCHUE U 3HATH
KJIaCCU(PUKAIIHUIO TIO 3aIaHHBIM KPUTEPHUSIM.
KoMMyHUKaTHBHBIE: KOHTPOJIUPOBATH ACUCTBUS MAPTHEPA, JOTOBAPUBATHCS U MPUXOJIUTH K
o0I1IeMy pelIeHUI0 COBMECTHOM I€ATEIbHOCTH., B TOM YHCJIE B CUTYallMH CTOJIKHOBEHHUS
WHTEPECOB

1 1.09 1.09 | IMonsiTHe NEHCTBUTEIBHOTO YHCTA. (KOMOUHUPOBAHHBII YPOK)
2 3.09 3.09 | IlonsaTue AeiCTBUTEIBHOTO YHCIA. (KOMOUHUPOBAHHBIIU YPOK)
3 6.09 6.09 | MuoxectBa uncen. CBOWCTBA IEHCTBUTEIBHBIX YHCEIL. (YPOK
NpUMEHEeHUs 3HAHUU U YMEeHULL)
4 7.09 7.09 | MHuoxectBa unce. CBOMCTBA JIeHICTBUTEIHLHBIX
YHCell. (KOMOUHUPOBAHHDBIU YPOK)
5| 8.09 8.09 | Meron MmaTeMaTHYeCKON HHIYKIIUU. (KOMOUHUPOBAHHDII YPOK)
6 10.09 | 10.09 | IMepecranoBku. (u3yuenue Hoso2o mamepuaia
7 13.09 | 13.09 | Pasmerenus. (uzyuenue H08020 Mamepuaid
8 14.09 Coueranus. (uzyuenue Hoso2o mamepuaia
14.09
9 15.09 | 15.09 | Jloka3aTeqbCTBO YHCIOBBIX HEPABEHCTB
17.09 | 17.09 | denumocts umcen . (u3yueHue H06020 mamepuaia)
10
11 | 20.09 | 1.10 CpaBHEHHE IO MOYJIIO (U3yUeHue Ho8020 Mamepuaa)
12 21.09 | 4.10 3amaun ¢ EeNOYUCICHHBIMUA HEU3BECTHBIMHU (U3VUeHUe HOB020
mamepuana)

PannonanbHble ypaBHeHHs U HepaBeHcTBa (18 1)
PeryssTuBHBIE: OCYIIECTBIIATH UTOTOBBIM M NOIIArOBBIA KOHTPOJIb 110 PE3YJIBTATY.BHOCUTH
HE00X0/IMMbIe KOPPEKTUBBI B JIEHCTBUE MOCIIE €T0 3aBEpIIECHUS HA OCHOBE €r0 M yueTa
XapakTepa clieJaHHbIX OMHUO0K. OCYIIECTBIATH UTOTOBBIN U MOLIArOBBI KOHTPOJIb 110
pe3yJIbTaTy.OllCHUBATh NIPAaBUIIBHOCTD BBINOJIHEHUS JEHCTBUS HA YPOBHE aJeKBAaTHOU
PETPOCIIEKTUBHOM OLIEHKH.
[To3HaBarenbHbIE: CTPOUTH PEUEBOE BHICKA3bIBAaHHE B YCTHON M MUCbMEHHOH (popme.Branets
0o0LIMM MPUEMOM peIIeHU 3a/1ad.
KoMMyHMKaTHBHBIE: yUUTBIBATh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALUN PA3IAYHBIX
MO3UIMI B COTPYAHUYECTBE, TOTOBAPUBATHCS U MIPUXOAUTD K 00IEMY PEIIEHUI0 COBMECTHOM
JEATEIbHOCTH.

13 | 22.09 |5.10 PanmionanbHbIe BRIPKEHUS. (YPOK NPUMEHEHUS. SHAHUL U YMEeHUIL)

14 | 24.09 |6.10 ®opmyna 6uHoMa Hel0TOHA, CYMMBI M pa3HOCTH cTeneHe. (uzyuenue
H0B8020 Mamepuana)

15 | 27.09 |8.10 ®dopmyna OuHoMa HbI0TOHA, CyMMBI M pa3HOCTH CTETICHEH. (YpoK
3aKkpenieHus uzyueHno2ol)

16 28.09 | 11.10 | PanmoHanbHBbIC YpaBHEHUS (KOMOUHUPOBAHHBIU YPOK)




17 29.09 | 12.10 | PanmoHanbpHBIC YPaBHEHUS. (VPOK NPUMEHEHUS 3HAHUL U YMEHUIL)

18 1.10 | 13.10 | Cucrtemsl paliiOHAJILHBIX YPaBHEHH. (KOMOUHUPOBAHHDBLIL YPOK)
19 4.0 |15.10 | CucreMbl pallMOHATLHBIX YPABHEHUH.. (YPOK NpUMeEHeHUs 3HAHUL U
YMeHul)
20 5.10 | 18.10 | Meroa MHTEPBAJIOB PEIICHUS HEPABEHCTB. (KOMOUHUPOBAHHDIL YPOK)
21 6.10 | 19.10 | Merox UHTEpPBAJIOB PEIICHUSI HEPABEHCTB. . (VPOK NPUMEHEHUS 3HAHUL U
YMeHul)
22- | 8.10 |20.10 | BxomHast KOHTpPOJBHAS padOTa (KOHMPOIL 3HAHUL U YMEHULL

23 | 11.10 | 20.10

24 | 12.10 | 22.10 | PanmoHanbpHBIC HEPABEHCTBA. (KOMOUHUPOBAHHDBIU YPOK)

25 | 13.10 | 22.10 | PanmoHnanbHBIC HEPABEHCTBA

(KOMOUHUPOBAHHDBIL YPOK)

26 | 15.10 | 2510 | Hectporue HepaBEHCTBA. .(VPOK NpuMeHeHUss 3HAHUL U YMeHUli)

27 | 18.10 | 25.10 | Hectporue HepaBEHCTBA. .(VPOK NpuMeHeHUss 3HAHUL U YMeHUli)

28 | 19.10 | 26.10 | Cuctembl pallMOHAIBHBIX HEPABEHCTB. (YPOK 0000WeHus u
cucmemamu3ayuu 3HaHuil)

29 | 20.10 | 26.10 | Cucrembl paliMOHAIBHBIX HEPABCHCTB (YPOK NPaAKmuxym)

30 | 22.10 | 27.10 | Konrtponbnas padora Ne 1 o Teme «ParmoHanbHble ypaBHEHHUS U
HEPaBEHCTBAY.(KOHMPOLb 3HAHUL U YMEHU)

Kopenv cmenenu n (12 u)
PerynstuBHbIe: pa3nuyarh criocod U pe3ynbTaT 1eUCTBHS, OCYIIECTBISITH UTOTOBBIN 1
MOIIArOBbII KOHTPOJIb MO PE3YNbTATy., OLICHUBATh MPAaBUIBHOCTH BBIMIOJHEHUS JEHCTBUS HA
YPOBHE aJIEKBATHOM PETPOCIIEKTUBHOMN OLIEHKH.
[To3HnaBaTenbHbBIE: MPOBOIUTH CPABHEHUE, CEPUAITUIO U KIaCCU(DHUKAIMIO TIO 3aJaHHBIM
KPUTEPHUSIM, CTPOUTH PEUEBOE BHICKA3bIBAHME B YCTHON W MMUCBMEHHOMU (hopMe, BJIaJIeTh OOIIUM
MIPUEMOM pEIIEHU 3a1a4
KoMMyHUKaTHBHBIE: JOTOBAPUBATHCA U MPUXOIUTH K OOIIEMY PEIICHUI0 COBMECTHOM
JIeATETbHOCTH, B TOM YUCJIE€ B CUTYallUd CTOJIKHOBEHHUS UHTEPECOB, YUUTHIBATh PAa3HbIE MHEHUS
Y CTPEMHUTHCS K KOOPAMHAIIMH PA3JIMYHBIX MMO3UIIUN B COTPYIHHUYECTBE

31 | 25.10 Pabora Hayg ommbkamu. [TorsTre GyHKIUYU 1 €€
rpaduka.(KOMOUHUPOBAHHDII YPOK)
32 |26.10 Oyukuus y = x".
(YPOK u3zyuenus H08020 Mamepuana)
33 | 27.10 [TonsTHE KOPHS CTENEHH T1. (YPOK U3YHUEHUSI HOBO20 MAMEPUAla)
34 12910 [lonsTHE KOPHS CTENEHU 1.
(npakmuxym)
35 |8 KopHu ueTHOM 1 HEUETHOM CTENEHU. (KOMOUHUPOBAHHBIU YDOK)
36 |9.11 Kopnu ueTHol 1 HEeUeTHON cTeneH!. (KOMOUHUPOBAHHBIU YDOK)
37 ]10.11 ApudpmeTrueckuii KOpeHb.
(KOMOUHUPOBAHHDIL YPOK)
38 | 1211 ApudmMeTrndecKkuit KOpeHb.. (VPOK NpuUMeHeHUs 3HAHUL U yMeHUll)
39 [ 1511 CBoiicTBa KOPHS CTETICHH TI.
(YpOK uzyuenusi HO8020 Mamepua.ia)




40 |16.11 CBoiicTBa KOPHS CTETICHH TI.

(npakmuxym)
41 |17.11 Oyukuus y = x, e x>0 (KoMOUuHuposantwiii Ypox)
42 |19.11 Kontponbnas padota Ne 2 o reme «KopeHb cTeneHu m». (KoHmpo.io

SHAHUU U YMEHULL)

Cmenens nonoxcumenvnozo uucia (13 u)
PeryisTBHBIC: YUUTHIBAIOT MPABUJIO B INIAHKPOBAHUH M KOHTPOJIE CIIOCO0A PEIICHHUS,
pa3IryaroT Crocod U pe3yabTaT IeHCTBUS, OLIEHUBATH IPABHILHOCTD BBHITIOJTHEHUS ICHCTBUS Ha
YPOBHE aJICKBaTHOW PETPOCIIEKTHBHOMN OLICHKH.
[To3HaBaTeNNbHBIC: OPUCHTHPYIOTCS HAa Pa3HOOOpa3ue CriocOOOB PEIICHHS 3a/1a4, UCIIOJIb3YIOT
MOMCK HEOOXOAMMOMN MH(OPMAITUH JIJIS BBITOJIHEHUS YU4COHBIX 3a/IaHUl C HCIIOJIb30BAHHEM
y4eOHOI TUTEepaTypsl , BIAJCIOT OOLIMM IPUEMOM PELICHHUS 3a1a4
KoMMyHHKaTHBHBIC: YUUTHIBAIOT Pa3HbIC MHCHHUS U CTPEMSATCS K KOOPAHMHAIIMH Pa3TMYHBIX
MO3UIUI B COTPYJHHYECTBE , TOTOBAPUBAIOTCSI O COBMECTHOM JIEATEITHHOCTH, MPUXOIST K
00IIeMy PEIICHHIO, B T.4. B CUTYAI[MH CTOJKHOBEHHUSI HHTEPECOB

43 | 2211 [TonsiTHE cTEneHn ¢ paluOHAIBHBIM MTOKa3aTeNIeM. (KOMOUHUPOBAHHBLLL
pox)

44 | 2311 CBoiicTBa CTETNIEHU C PAllUOHATIBHBIM MOKA3aTENEM. (KOMOUHUPOBAHHBIU
ypox)

45 | 2411 CBoiicTBa CTETNIEHU C pAallUOHATIBLHBIM MOKA3aTENIEM. (KOMOUHUPOBAHHBIU
ypox)

46 | 26.11 [TonsTHe npeaena MoCiIe0BaTENbHOCTH. (YPOK U3YUEHUS HOBO2O
mamepuana)

29.11 [TonsTHe npeaena nociae10BaTeIbHOCTH. (YPOK 3aKpenieHus

47 U3Y4eHHO020)

48 |30.11 CBoiicTBa NPEEIIOB. (YPOK NpUMEHEHUSA 3HAHUU U YMEeHUll)

49 |1.12 CBoIiCTBa NIPENIECTIOB (MPAKMUKYM)

50 |3.12 beckoneuHo yObIBarolasi reoMeTpruiecKas
MIPOTPECCUSL. (KOMOUHUPOBAHHDIIU YPOK)

51 |6.12 Yucno e. (kombuHuposanuwili ypox)

52 | 7.12 CreneHb ¢ MppaLMOHATBHBIM [TOKA3aTENEM. (YPOK U3VUeHUs HOBO20
mamepuana)

53 | 8.12 IToka3zatenbHast QyHKIMSL. (YPOK U3yueHus H08020 Mamepuaia)

54 |10.12 [TokazarenbHast QyHKIMS. (YPOK NpUMEHEHUs 3HAHUL U YMeHUlL)

55 | 13.12 KontponbHas padora Ne 3 o teme: «Kopens ctenenu n. CreneHb
MIOJIOKUTEITBHOTO YNCIIA.» (KOHMPOb 3HAHUL U YMEHUl)

Jozapugmui(6 u)

PerynstuBHbIE: pa3nuyaioT cocod U pe3yiabTaT JeiHCTBUS

[To3HaBarenbHbIE: BIACIOT OOIUM MPHEMOM PEILIeHU 3a/1a4

KoMMyHHKaTHBHBIE: JOTOBapUBAIOTCS O COBMECTHOM JIEATENBHOCTH, IPUXOAAT K 001IeMy
PELICHUIO, B T.4. B CUTYallU! CTOJIKHOBEHUS UHTEPECOB

56 |14.12

[Tonstue norapudma (Ypox uzyueHus H08020 Mamepuaild)
57 |15.12 [Tonsarue norapupma(¥Vpox — npakmuxym)
58 |17.12

CBoiicTBa JIOTapuPMOB (YPOK U3YHUEHUS HOBO20 MAMEPUAILQ)
59 |20.12

CgoiictBa JiorapudmoB (Ypox — npakmuxym)
60 | 21.12 Csoiictsa norapudmos (Ypok — npakmuxym)
61 | 22.12 Jlorapudmuueckas GyHKIUS (KOMOUHUPOBAHHDLU YPOK)




Ilokazamenvusle u nozapugpmuyeckue ypagnenus u nepasencmea (11 u)
PerynsTuBHbIC: OLICHUBAIOT MPABUIBLHOCTD BBIMOJIHEHUS IEHCTBUS HA YPOBHE a/IeKBATHOU
PETPOCHIEKTUBHOM OLEHKH, Pa3InYaloT Coco0 1 pe3ybTaT AeHCTBHS
[To3naBaTenbHbBIE: MPOBOJSAT CPABHEHUE, CEPUALIUIO U KJIACCU(PHUKAIUIO 10 3a/JaHHBIM
KPUTEPHSIM ,BIAJICIOT OOLIMM ITPHUEMOM PELICHHS 3aa4
KoMMyHUKaTHBHBIE: KOHTPOJIHUPYIOT AEHCTBUS MapTHEPA, JOTOBAPUBAIOTCI O COBMECTHOM
JESTEIILHOCTH, MIPUXOIST K 00IIEMY PEIICHHUIO, B T.4. B CUTYAI[UU CTOJIKHOBCHHSI HHTEPECOB,
KOHTPOJIMPYIOT JEHCTBUS apTHEpa

62 |24.12 [Ipocreiimme moka3aTeabHbIC YPABHEHUS (YPOK U3YUEHUS HOBO2O
mMamepuana)

63 | 27.12 [Ipocreiimme morapudmMudeckue ypaBHEHHS (VPOK U3YUeHUs HOBO2O
mamepuana)

64 | 28.12 YpaBHeHHs, CBOASIINECS K TPOCTEHIIINM 3aMEHOM MIepeMEHHON (YpoK
NpUMeHeHUsl 3HAHUU U YMEeHULL)

65 | 29.12 VYpaBHeHUs, CBOIAIIMECS K IPOCTEHIIINM 3aMEHOM NTEPEMEHHOM
(KOMOUHUPOBAHHDBIL YPOK)

66 | 10.01 [Ipocreiimme moka3areabHbIc HEPABEHCTBA
(YpOK u3yuenusi HO8020 Mamepua.a)

67 | 11.01 [Ipocreitmme norapudmudeckue HEPABEHCTBA (YPOK U3YYEHUSL HOBO2O
mamepuana)

68 |12.01 HepaseHctBa, cBoasiuecs K MpoOCTEHIINM 3aMEHON HEU3BECTHOIO
(KOMOUHUPOBAHHDIL YPOK)

69 |14.12 HepaseHctBa, cBoasiuecs K MpoCTEHIINM 3aMEHON HEU3BECTHOIO
(KOMOUHUPOBAHHDIL YPOK)

70 |17.01 Pemenue npocreix noka3zaTesbHbIX YPaBHEHUN U HEPABEHCTB (YPOK
NpUMeHEeHUsl 3HAHUU U YMEeHULL)

71 |18.01 Pemrenne nmpocTenmmx noka3aTeIbHbIX YPaBHEHUH U HEPABEHCTB
(KOMOUHUPOBAHHDIL YPOK)

72 |19.01 KonTponbnas padorta Ne 4 o reme «Pemienne npoctermmx
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX YPAaBHEHHUHN U HEPABEHCTBY
(KOHMPONbL 3HAHUU U YMEHULL)

Cunyc u kocunyc yzna (7 u)
PerynsTuBHBIC: OCYIIIECTBIATH UTOTOBBIN U MOMIArOBBIA KOHTPOJb MO pe3ynbTary. OlleHUBaTh
MPABUJILHOCTH BBITIOJIHEHUS ICWCTBUS HA YPOBHE aJIeKBATHOUN PETPOCTIEKTUBHOM OICHKH,
pasznuuath crocod U pe3yabTaT JeHCTBUS.
[To3HaBaTeNbHbIE: BIAIETh OOIIMM MPUEMOM PEIISHUS 3aa4 , CTPOUTH PEUE€BOE BHICKA3bIBAHHE
B YCTHOM U MUChbMEHHOU (popme.
KoMMyHHUKaTHBHBIC: YUUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALIUN PA3TUYHBIX
MO3UIUI B COTPY/THHYECTBE
KoMMyHHKaTHBHBIC: KOHTPOJIMPOBATH JIEHCTBUE MApTHEPA

73 21.01 [TonsiTre yria (komMOuHUpoBaHmwiil ypok)
74 | 24.01 Panuannas mepa yria (komMOuHuposanmwiii ypox)
75 | 25.01 Omnpenenenne CHHyca U KOCHHYCA YTIIa (KOMOUHUPOBAHHBIL YPOK)
76 | 26.01 OcHoBHbIE HOPMYITBI JJIsI CHHYCA U KOCUHYCA (YPOK NPUMEHEHUS.

SHAHUL U YMeHUll)

77 | 28.01 OcHoBHbIe GOPMYIBI sl CHHYCA U KOCUHYCA (VYPOK NpUMEeHeHUs
SHAHUU U YMEHULL)

78 | 31.01 APKCHHYC U apKKOCHHYC (YPOK U3VUEHUS HOBO20 MAMepuaia)




79 ‘ 1.02 ‘ ‘ APKCHHYC U apKKOCHHYC (KOMOUHUPOBAHHDIIU YPOK)

Tanzenc u komanzenc y2na (6 u)
PerynsatuBHbIE: OLICHUBATH PAaBUIBHOCTD BBIIIOJIHEHUS JEHCTBUS HA YPOBHE aIcKBaTHOU
PETPOCIIEKTUBHON OLIEHKH, pa3jnyaTh COCO0 U pe3yibTaT AeHCTBUS
[To3HaBarenbHbIE: OPUEHTHPOBATHCS HA pa3HOOOpa3ue crocoO0B pelIeHus 3a1ay, IPOBOJANUTh
CpaBHEHHE, CEpHALINIO U KIACCU(PUKAIIUIO TI033JaHHBIM KPUTEPHEM, BIAJCTh OOIIMM IPUEMOM
pelLeHus 3a1a4, CTPOUTh PEUEBOE BBICKa3bIBAHNE B YCTHOM U MUCbMEHHOU opMme.
KoMMyHUKaTHUBHBIE: KOHTPOJIUPOBATh JACUCTBUE NTapTHEPA

80 |2.02 OmnpeneneHye TaHT€HCa M KOTaHIeHca yria
(KOMOUHUPOBAHHDBILL YPOK)
81 |4.02 OcHoBHBIE (HOPMYIIBI UTsI TAHTEHCA U KOTAHTEHCA (VPOK U3VUeHUs

HO8020 Mamepua.ia)

82 |7.02 OcHoBHbIe (GOPMYIBI ISl TAHT€HCA U KOTAHTEHCA (VPOK 3aKpenienus
U3YUEHHO20 Mamepuana)
83 | 8.02 ApPKTaHTEHC U apKKOTAHTeHC, UX POPMYIIBI (KOMOUHUPOBAHHYIL YPOK)
84 |9.02 ApPKTaHTEHC U apKKOTAHTeHC, UX POPMYIIBI (KOMOUHUPOBAHHYIL YPOK)
85 11.02 KonTponbnas padora Ne 5 no reme «Cunyc, KOCUHYC, TAHT€HC U

KOTaHTEHC yII1a» (KOHMPOJb 3HAHUU U YMeHUll)

Dopmynwt cnoxcenusn (11 u)

PerynaruBHbie: OLlEHUBATh IPABUIIBHOCTD BBIOJIHEHUS ACHCTBUS HA YPOBHE aJIEKBATHOMN
PETPOCIIEKTUBHOM OLIEHKH,0CYLIECTBIISITh UTOTOBBIM U MTOIIArOBBI KOHTPOJIb T10
Pe3yNbTaTy.OCYIIECTBISATh UTOIOBBIN U MOIIATOBBIN KOHTPOJIb IO PE3YNIbTATY.
[To3HaBaTenbHbBIC: BIAJETh OOIIUM IMPUEMOM PEIICHUS 3a7a4, OPUCHTHUPOBATHCS HA
pa3zHooOpasue crocoOOB perieHus 3a/1a4, CTPOUTH PEYEBOE BHICKA3bIBAHNE B YCTHOM U
MMCbMEHHOU (hopme.

KoMMyHUKaTHBHBIE: KOHTPOJIUPOBATh JACHCTBUE NApTHEPA ,YUUTHIBATH PA3HbIE MHEHUS U
CTPEMUTHCSI K KOOPAMHAIIMYU PA3JIMYHBIX MMO3UIIMKA B COTPY/THUUECTBE

86-- | 14.02 KocuHyc pa3HOCTH U KOCUHYC CYMMBI IBYX YIJIOB (VPOK U3VUeHUs

87 15.02 HO8020 Mamepua.ia)

88 16.02 @DopMyITBI IS JOTIOTHUTENBHBIX YTITIOB
(KOMOUHUPOBAHHDIL YPOK)

89 18.02 CuHyC CYMMBI U CHHYC Pa3HOCTH JBYX YTJIOB (YPOK U3VUEHUS HOBO2O
mMamepuana)

90 21.02 CHHYC CyMMBI U CHHYC Pa3HOCTHU ABYX YTIIOB (YPOK 3aKpenjieHust
U3YUEHHO20 Mamepuaa)

91 22.02 CyMMa U pa3HOCTb CUHYCOB M KOCUHYCOB (VPOK U3)Y€eHUsl HOBO2O
Mamepuana)

92 25.02 CymMa ¥ pa3HOCTh CHHYCOB U KOCUHYCOB (KOMOUHUPOBAHHDBLIL YPOK)

93 28.02 DopMyIbl JBOWHBIX U TTOJIOBUHHBIX YTJIOB (VPOK U3YUeHUsI HOBO2O
mMamepuana)

94 1.03 [IpousBeieHre CHHYCOB U KOCUHYCOB (KOMOUHUPOBAHHDIU YPOK)

95 2.03 [TponsBeneHne CUHYCOB U KOCHHYCOB (KOMOUHUPOBAHHBIU YPOK)

96 4.03 DOopMyIIBI J11 TAHTEHCOB (KOMOUHUPOBAHHDBIU YPOK)

Tpuzonomempuueckue hynkuuu uucinosozo apzymenma ( 9u)
PerynstuBHBIE: OCYIIECTBISATH UTOTOBBIN U MOMIATOBBIA KOHTPOJIb 110 PE3YJIbTATY.OLICHUBATh
MPABHJIBHOCTH BBHITIOJIHEHUS ICWCTBUS HA YPOBHE aJIEKBATHOMN PETPOCIEKTUBHOI OIEHKH.




[To3HaBaTeNnbHbBIE: OPUEHTHPOBATHCS HA pa3HOO0Opa3ue crioco00B pelIeHUs 3a/1a4, CTPOUTh
peueBoe BHICKAa3bIBAaHUE B YCTHOW M MHUCbMEHHOH (popme, BIIaAeTh OOIINM MPUEMOM pPEIICHUs
3a1au

KoMMyHHKaTHBHBIE: yUUTHIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALUN PA3IUYHBIX
MO3UIUI B COTPYAHUYECTBE

97- 19.03 DYHKIUS CUHYC(YPOK U3VUEHUSL HOBO20 MAMEPUALQ)

98 11.03

99- | 14.03 DYHKIUS KOCUHYC(KOMOUHUPOBAHHDBLU YPOK)

100 | 15.03

101 | 16.03 DYHKIUS TAHTEHC(KOMOUHUPOBAHHDII YPOK)

102 | 18.03 DYHKIUS KOTAHT€HC(KOMOUHUPOBAHHBIU YPOK)

103 | 28.03 Tpuronomerpuueckne GYHKIUHU (YPOK NPUMEHEHUsI 3HAHUU U YMEHULL)

104 | 29.03 Tpuronomerpuyeckue GYHKIMH (YPOK NPpUMEHEHUs 3HAHUU U YMeHUll)

105 | 30.03 KontponsHast padora Ne6 o reme «Tpuronomerpuieckne GyHKINN
YHCIIOBOTO aPTYMEHTA» (KOHMPOIb 3HAHUL U YMEHULL)

Tpuzonomempuueckue ypagnenusn u Hepagencmea (12 u)
PerynaruBHbie: OCYIIECTBIISITh UTOTOBBII U MOLIATOBBIA KOHTPOJIb 10 PE3YyJIbTaTy.OLEHUBATh
IIPABWJIBHOCTD BBIIIOJIHEHUS AEUCTBUS HA YPOBHE aJIEKBATHOIN PETPOCIEKTUBHOMN OLIEHKU.
OCYLIECTBJISATh UTOTOBBIM U MOIIATOBBIM KOHTPOJIb O PE3YNIBTATY
[To3HaBarenbHBIC: BIaIETh OOIIMM IIPHEMOM PEIICHHS 33a]1a4, OPUEHTHPOBATHCS HA
pa3zHooOpasue croco0OoB pelIeHus 3a/1a4, IPOBOJUTH CPAaBHEHUE, CEPHALIMIO U KJIACCU(DUKALIUIO
0 3a/IaHHBIM KPUTEPHSIM, BJIAJETh OOIIMM IPUEMOM pELIeHUs 3a/1a4
KoMMyHUKaTHUBHBIE: yUUTHIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAUHALMN PA3IMUYHbIX
NO3ULUI B COTPYAHUYECTB.KOHTPOJIMPOBATH JEHCTBHE TAPTHEPA,YIUTHIBATh PA3HbIE MHEHUS U
CTPEMHUTHCS K KOOPAMHALMY Pa3IMYHbIX NO3UIUHA B COTPYIHUYECTBE

106 | 1.04 [Ipocreiimme TPUroHOMETPUUECKNUE YPABHEHUS

107 | 4.04 VYpaBHeHuUs, CBOASIINECS K TPOCTEHIIIMM 3aMEHON HEM3BECTHOTO

- 5.04

108

109 | 6.04 IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX (POPMYIT ISl PELICHUs
YpaBHEHUI

110 | 8.04 IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX (POPMYIT ISl PELIeHUs
YpaBHEHUI

111 | 11.04 OnHOpOAHBIE YpaBHEHUS

112 | 12.04 OnHOpoAHBIE YpaBHEHUS

113 | 13.04 Brenenue BcrioMoratenpHOTO yria

114 | 15.04 3aMeHa HEM3BECTHOTO

115 | 18.04 [Ipocreiinne HepaBeHCTBa sl CHHYCa, KOCUHYCA, TAHT€HCa U
KOTaHTeHCa

116 | 19.04 [Ipocreiinne HepaBeHCTBa sl CHHYCa, KOCUHYCA, TAHT€HCa U
KOTaHTeHCa

117 | 20.04 KonTponbnas padora Ne 7 no reme «TpuroHomMmerpuieckre ypaBHEHUS
1 HEPaBEHCTBAY

Dnemenmul meopuu eepoamnocmeit (8 u)
PerynstuBHBIE: OlIEHUBATH MTPABUIHLHOCTH BHITIOJHEHUS ICHCTBHS HA YPOBHE aJIeKBATHON
PETPOCHEKTHUBHOM OIICHKH.
[To3HaBaTenbHBIE: BIAIETh OOIIUM IPHEMOM PEIISHHS 3a/1a4 ,ICTIOJIb30BaTh IIOMCK
HE00X0IMMOW UH(POPMALIUY JUTSI BHITIOTHEHUS YU€OHBIX 3aJaHUN C UCIIOIB30BaHUEM YUeOHOU
JUTEPATYPHI.




KoMMmyHUKaTHBHBIE: KOHTPOJIUPOBATH NEUCTBUS MApPTHEPA,YUUTHIBATh pa3Hble MHEHUS U
CTPEMUTHCS K KOOPAMHAIIMYU PA3IMYHBIX MMO3UINI B COTPYAHHUYECTBE

118 | 22.04 [ToHsiTHE BEPOSTHOCTH COOBITHS

119 | 25.04 [ToHsATHE BEPOATHOCTH COOBITHS

120 | 26.04 [ToHsiTHE BEPOSATHOCTH COOBITHS

121 | 27.04 CBoiicTBa BEpOATHOCTEN

122 | 29.04 CBoiicTBa BEpOATHOCTEH

123 | 4.05 CBoiicTBa BEpOATHOCTEH

124 | 6.05 OTHOcHTENbHASI YACTOTA COOBITUS

125 | 10.05 YcioBHas BeposiTHOCTh. HezaBucumble coOOBITHSI.

Iloemopenue kypca (11 u)

peTpOCHeKTHBHOﬁ OLICHKH.

HOSI/II_[I/Iﬁ B COTPYAHHUYCCTBC

PeI‘y.H}ITI/IBHbIeI OLCHUBATH MMPABUJIBHOCTDH BBIIIOJIHCHUA Z[ef/'ICTBI/ISI Ha YPOBHC aHGKBaTHOI;'I

[To3HaBaTenbHBIE: NCTIOIB30BATH TIOUCK HEOOXOIUMON HH(DOPMAITMH [T BBITTOJHEHHS Y4eOHBIX
3aJJaHU C UCIIOJIB30BAHNUEM YUE€OHOM JIMTepaTyphl.BIIaA€Th OOIINUM PUEMOM pelIeHUs 3a/1a4
KOMMyHUKaTUBHBIE: yUUTHIBATh PA3HBIE MHEHUSA U CTPEMMTBCS K KOOPAMHALMY Pa3JIMYHBIX

126 | 11.05 JlelicTBUTEIIbHBIC YKCIIA

127 | 13.05 PanroHasibHbIE ypaBHEHUSI U HEPABEHCTBA
128 | 16.05 Kopensb crenenu i

129 | 17.05 CreneHb NOJ0KUTEIIBHOIO YUCIIA

130 | 18.05 Jlorapudmpl

131 | 20.05 [Toxa3zaTenpHbIE U JOTapuPMIUECKUE YPaBHEHHS 1 HEPAaBEHCTBA
132 | 23.05 Tpuronomerpus

133 | 24.05 Hrorosas koHTpoabHAs paboTa

134

135 | 25.05 IToBTOpEHME

- 27.05

136

KaJIeHZIapHO'TeMaTI/l'leCKOC IJIAHUPOBAHHUE

1o Kypcy _TeoMeTpus
10 KJ1acce

Ne Copepxanue y4eOHOIro MaTepuasa Koa- | Jlata npoBeneHus
NYHKTA BO IJ1aH dakt
4acoB
BBenenue 5

PopmMyIHpPOBaTh AKCUOMBI CTEPEOMETPUU U HEKOTOPBIE CIEACTBUSA,
WCIIOJIb30BaTh MX MPU PEHIEHUH CTaHAAPTHBIX 3a7a4 JIOTUYECKOTO
xapakrtepa. M300pakaTh TOYKH, IPSIMBIE U IMJIOCKOCTH Ha
MPOEKIIMOHHOM YEPTEXKE MPHU PA3TUYHOM UX B3aUMHOM PACHOJIOKEHUHN
B rpocTtpancTBe. KoMMyHUKAaTUBHBIE: C JOCTATOYHOUN MOJTHOTOU U
TOYHOCTBIO BBIPaXKaTb CBOU MBICJIM B COOTBETCTBUU C 3a1a4aMH U
YCIOBUSIMU KOMMYHUKAIUH.




PerynstuBHbIe: paboTaTh 110 COCTABICHHOMY IIJIaHY; UCIIOJIB30BATh €0
Hapsmy C OCHOBHBIMH U JOITOJITHUTCIBbHBIMU CpGI[CTBaMI/I.
[To3HaBaTeIbHBIC: BOCCTAHABIMBATH MPEIMETHYIO CUTYAIIHIO,
OIMKMCAHHYIO B 3ajaue, MyTeM nepedopMyTupoBaHUs, YIIPOIIEHHOTO
nepeckasa TeKCTa, ¢ BBIJICJICHHEM TOJBKO CYIICCTBCHHON IS PEIICHUS
3a1a4u HHQOpPMAIIHH.

JIndaHOCTHBIE: (POPMUPOBAHUE TOJIOKUTEIHBHOIO OTHOIICHHUS K YUCHHIO,
[I03HABATEJIbHON 1€ATEIbHOCTH, JKEIaHUsI IPUOOPETaTh HOBBIE 3HAHNUS,
YMEHHsI, COBEPIICHCTBOBATh HMEIOIIIHECS.

1 [IpeameTt crepeomeTpru. AKCHOMBI CTEPEOMETPUHI 1 2.09 2.09
2 HekoTopsle ciencTBus U3 akcCuoM 1 7.09 7.09
3-5 Pemenue 3a7a4 Ha MpUMEHEHHUE aKCUOM CTEPEOMETPUU M UX 3 9.09 |9.09
CIIEICTBUNA 14.09 | 14.09
16.09 | 16.09
ITapanjieadbHOCTDb NPSIMBIX M IJIOCKOCTEM 19
dopMynIupoBaTh OMNpEAETICHUs NapalIeNbHbIX MPSIMbIX, NPSAMOH HU
IUIOCKOCTH, JIOKa3blBaTh MPHU3HAK TAPAJUICTBHOCTH TPSAMOW U
IUIOCKOCTH,  3HaTb  OIpPEJENIEHUE  CKPEUIMBAIOLIUXCA  IMPSIMBIX,
(dbopMyIHpOBaTH M JTOKa3bIBaTh MPU3HAK U CBOMCTBO CKPEUIMBAIOIIUXCS
OpSAMBIX, HAaXOAWUTh Yrojdl MEXAy HpSIMbBIMM B IPOCTPAHCTBE,
bopMyIHpOBaThH OIpEEICHUE MapaUIeTIbHBIX TUIOCKOCTEH, TOKa3bIBaTh
IPU3HAK ApaIeIbHOCTH MIIOCKOCTEH.
KoMMyHHKaTHBHBIE: YUUTHIBATh pAa3HbIC MHEHHUS M CTPEMHUTHCS K
KOOPJIMHAIMU PA3JIMYHBIX MO3ULHUI B COTPYAHUYECTBE, KOHTPOIUPOBAThH
NecTBUS TapTHEPA; IOTOBAPHBATHCS M MPUXOIUTH K 0OIIEMY PEIICHUIO
B COBMECTHOM JIeITEIbHOCTH, B TOM YHCJIE€ B CUTYallM1 CTOJIKHOBEHUS
UHTEPECOB.
[To3HaBarenbHbIE: OPUEHTHPOBATHCS HAa Pa3HOOOPA3HbIE CIIOCOOBI
peIIeHus 3a/1a4; CTPOUTh PEYeBOE BBICKA3bIBAHUE B YCTHOU U
NUCbMEHHOU (opMme.
PerynsaruBHbIC: yYUTHIBATH MPABIIIO B TUIAHUPOBAHUH U KOHTPOJIE
crioco0a peleHus, pa3indyarh Crocod U pe3ysbTar AeHCTBHIH;
OILICHUBAThH MTPABUIILHOCTH BBITIOJHEHUS ICHCTBHIA HA YPOBHE
a/IeKBaTHOM PETPOCHEKTUBHOM OLICHKH.
JlmaHoCcTHBIE: CPOPMUPOBATH YIEOHO — TO3HABATENBHBIN HHTEPEC K
HOBOMY y4yeOHOMY MaTepuaity 1 coco0am pelieHus: HOBOH 3a1auu,
CIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPHEB YCIICIITHOCTH.
6 [TapaymrenpHbIC IPSIMBIC B TPOCTPAHCTBE 1 21.09 30.09
7 [TapanienbHOCTb NPSAMOI U MIIIOCKOCTH 1 23.09 5.10
8-10 | Pemenue 3amau mo Teme «llapamieabHOCTh NOPAMOM U 3 28.09 7.10
TUTOCKOCTI 30.09 12.10
5.10 14.10
11 CxpenuBaroniecs npsmpie 1 7.10 19.10
12 Yriuel ¢ COHampaBICHHBIMH CTOPOHAaMH. YTOJI MEXIY 1 12.10 21.10
PSIMBIMH.
13-14 | Pemenue 3a1a4 no teMe «B3auMHOE pacmojokKeHHe MPSIMbIX 2 14.10 26.10
B [IPOCTPAHCTBE. YTOJI MEXKAY IBYMS MIPSIMBIMU» 19.10 26.10
15 Koumponvnas paboma Ne 1 1 21.10 28.10
16 [TapanienbHble NJI0CKOCTU 1 26.10
17 CBolicTBa napajuIeIbHbIX IIOCKOCTEN 1 28.10




18 Tetpasap 1 9.11
19 [Tapannenenunes 1 11.11
20-21 | 3agaym Ha MOCTPOCHHUE CEUCHUM 2 16.11
18.11
22 3akperuicHrue CBOMCTB Napaljiesienuneaa 1 23.11
23 3ader o Teme «llapamienbHOCTh MPSAMBIX U IJIOCKOCTEH 1 25.11
24 Konmponvnas paboma Ne 2 1 30.11
IlepneHAUKYJISAPHOCTH NMPSIMBIX H ILIOCKOCTEMH 20
DopMynupoBaTh ONpPEACICHHS MEePIEHANKYISAPHBIX MPSIMBIX U TPSIMOIA,
HEepPHEeHINKYIIPHON K IUTOCKOCTH, JOKa3bIBaTh HpU3HAK
NEePIEHANKYIIIPHOCTH TPSMONA M TUIOCKOCTH, YMETh (POPMYJIUPOBATh U
JIOKa3bIBaTh TEOPEMY O TPEX MEPIEHIUKYIIpax, 3HAaTh OIpeesICHHUE
yriaa MeXAy NpSMON M IJIOCKOCTBIO, YMETh OOBSICHSTH, Kakas (urypa
Ha3bIBACTCS ABYIPAaHHBIM  yrJIoM, (OpMynIHpOBaTh  ONpPEAETICHUS
NepIEHANKYIISPHBIX TUIOCKOCTEH " JIOKa3bIBaTh MIPU3HAK
NEePIECHANKYISIPHOCTH IUIOCKOCTEH.
KoMMyHHKaTHBHBIE: YUUTHIBATh pa3HbIC MHEHHUS M CTPEMHUTHCS K
KOOPJMHAIMY PA3IMYHbIX TO3UIHUI B COTPYIHHUYECTBE.
[To3HaBarenbHbIE: TPOBOIUTH CPABHEHUE, KIIACCH(DPHUKALINIO TIO
3aJaHHBIM KPUTEPHUSIM, OPHEHTHPOBATHCS Ha Pa3HOOOpas3ue CrocoOoB
peleHus 3a1a4.
PerynstuBHBIC: BHOCUTH HEOOXOIMMbIE KOPPEKTUBBI B JICHCTBHE TIOCIIE
€r0 3aBepIICHHUS Ha OCHOBE y4eTa XapaKTepa CICTaHHbIX OUIHOOK,
YUYHUTHIBATh MPABWJIO B IUTAHUPOBAHUH U KOHTPOJIE CIIOCO0a peIIeHNSI.
JInunoctHsle:
- CMBICII000Pa30BaHMUE;
- HPaBCTBEHHO-DTUYECKast OPHEHTAIHSL.
25 [TepnienquKynsApHbIe NpsMBIE B IpocTpaHcTBe. lapamiensHble 1 2.12
npsIMbIe, TIEPICHTUKYISIPHBIE K MIIOCKOCTH.
26 ITpu3Hak neprneHuKyJIIpPHOCTU NPSIMON U TNIOCKOCTU 1 7.12
27 Teopema o0 psIMOH, NEPIEHANKYIISIPHON K IUIOCKOCTH 1 9.12
28-30 | Pemenme 3amad  HAa TMEPHEHOUKYISPHOCTH MPSAMOH U 3 14.12
IJIOCKOCTH 16.12
21.12
31 PaccrogHue ot ToukM A0 IUIOCKOCTH. Teopema o Tpéx 1 23.12
NepIeHIUKYIISPax.
32 Yroa Mexay IpsIMON U TNIOCKOCTBIO 1 28.12
33-36 | Pemenne 3amau 4 11.01
13.01
18.01
20.01
37 JIByrpaHHbIil yron 1 25.01
38 [Ipu3Hak nepneHMKyISIpHOCTH JBYX IUIOCKOCTEH 1 27.01
39 [IpsiMmoyrobpHBIN NapauIeaenuIe 1 1.02
40-42 | Pemenue 3amau 3 3.02
8.02
10.02
43 3auer mno TeMe «llepneHAMKYISIpPHOCTH HpPSAMBIX H 1 15.02
IUIOCKOCTEW»
44 Koumponvnas paboma No 3 1 17.02
MHOrorpaHHuKHU 12




dopMmynupoBaTh MOHATHS MHOTOTPAHHWKA, TPU3MBI, MHPAMUIBI, HX
3JIEMEHTOB, pellaTh 3a/la4d Ha HAXOKACHUE IUIOMIAJICH MOBEPXHOCTEH
JAHHBIX TEOMETPUYECKHX TeJ, IOHHMAaTh, 4YTO CYIIECTBYEeT IISTh
IMpaBUJIbHBIX MHOT'OI'PAaHHUKOB.

KoMMyHHKaTHBHEIE: IIJITAHUPOBAHUE YUEOHOTO COTPYTHUYECTBA C
Y4YUTEIEM U CBEPCTHUKAMU; YIIPABJICHUE IIOBEICHUEM ITIapTHEPA.
[To3HaBaTenbHBIC: 0CO3HAHHOE M ITPOU3BOJIEHOE TIOCTPOCHHUE PEYEBOTO
BBICKA3bIBAaHUS B YCTHOW U MUChMEHHOMU (hopme; BEIOOP Hanbolee

3¢ (EKTUBHBIX CITOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX
ycIoBUi; pediekcus crocoO0B U yCIOBUH IEHCTBUS, KOHTPOIIb U
OIICHKa TpOIlecca U Pe3yJIbTaTOB JCSITEIbHOCTH.
PeI‘y.HSITI/IBHbIe:L[eﬂeHO.HaI‘aHI/IC; IJIAaHUPOBAHUC,; TPOTHO3UPOBAHUC-
KOHTPOJIb;-KOPPEKIIUS;-OI[CHKA; CAMOPETYJISIIHSL.

JIMYHOCTHBIE: CMBICIIO00pA30BaHKE; HPABCTBEHHO -ITHYECKAS
OpHUCHTAITHS.

45 [ToHsiTHE MHOTOTrpaHHUKA 1 22.02
46 [Tpusma. [lnomaaps MOBEPXHOCTH MPU3MBI 1 24.02
47-48 | Pemenue 3amay 2 1.03
3.03
49 ITupamua 1 10.03
50 [IpaBunbHast nupamuia 1 15.03
51-52 | Pewmenue 3amay 2 17.03
29.03
53 VYceuénHas nupamuzaa. I[lnomanay MnoBepXHOCTH YCEUEHHOM 1 31.03
MTUPAMU/IBI
54 Cummerpuss B mpoctpaHcTBe. [loHSATHE  NpaBUIIBLHOTO 1 5.04
MHOTOTpaHHMKA.  ODJEMEHThl  CUMMETPUHM  HPaBUIbHBIX
MHOTOTPaHHHKOB
55 3aueT no Teme «MHOrorpaHHUKN 1 7.04
56 Koumponvnas paboma No 4 1 12.04
BekTopsbl B mpocTpaHcTBe 8
®opMyIupoBaTh MOHITHE BEKTOPA B TPOCTPAHCTBE,
BBITOJIHATH JIEHCTBUS C BEKTOPAMH, PACKJIaIbIBATh BEKTOP 10O
TPEM HEKOMIUTAHAPHBIM BEKTOPaM.
KomMmyHHKaTHBHBIE: KOHTPOJINPOBATH JIEHCTBUS NapTHEPA;
JIOTOBApPHUBATHCS M MIPUXOIUTH K O0IIIEMY PEIISHHIO B
COBMECTHOH JI€ATEIbHOCTH, B TOM YHCJI€ B CUTyalluu
CTOJIKHOBEHUSI HHTEPECOB.
[To3HaBarenbHbIE: CTPOUTH PEYEBOE BHICKA3bIBAHHUE B YCTHOU
Y TMCBMEHHOU (hopme.
PerynaruBHbie: OlIeHUBATh PABUJILHOCTh BBIITOJHEHUS
JIEHCTBUM HA YPOBHE aJIEKBaTHON PETPOCIIEKTUBHON OLIEHKH.
JInuHOCTHBIE:
- CMBICTI0O00pa30BaHNUE;
- HPaBCTBEHHO-3TUYECKAst OPHEHTALHSL.
57 [TonsTue BekTopa. PaBeHCTBO BEKTOPOB 1 14.04
58 CnoxeHue u BbYUTaHME BEKTOpoB. CyMMa HECKOJIbKHX 1 19.04
BEKTOPOB.
59 YMHOKEHHE BEKTOpa Ha YUCIIO0 1 21.04
60 Kommanapusie BekTopsl. [IpaBuino nmapamienenumnena 1 26.04




61-62

PasnosxeHnue BekTopa 1o TpéM HEKOMILJIaHAPHBIM BEKTOpam

28.04
5.05

63

3auet no Teme «BeKTophl B MPOCTpaHCTBE»

10.05

64

KontponbHast pabora Ne 5

[

12.05

IloBTOpEHME

3HaTh OCHOBHBIC TOHATHUS U AJITOPUTMBI IO TEMaM Kypca
reometpun 10 K1acca, OCHOBHBIE IIPUEMBI PEILICHMS 3a/a4.
YMeTh pemarh KOMOMHUPOBAHHBIC 3a/1a4H C UCIIOJIb30BAHUEM
HECKOJIbKUX aIrOpUTMOB; MIEPEBOAUTH HH(OPMALIUIO U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO, IOJOUPATh
CaMOCTOSTENIBHO TPUMEPBI JUIsl WILTIOCTPALIUN U3YYEHHBIX
MOJIOKEHUH; COCTABIATh MATEMAaTUUECKUE MOJIEIH JIJIst
penieHus 3aay.

KoMMyHUKaTHBHBIE: YUUTHIBATH PA3HbIE MHEHUS U
CTPEMUTHCS K KOOPAUHAIIMY PA3IUYHbIX TO3UIUI B
COTPYAHUYECTBE, KOHTPOIUPOBATH JIEUCTBHS MapTHEPA;
JIOTOBAPUBATHCA U IPUXOIUTH K OOIIEMY PELICHHUIO B
COBMECTHOM JCSATEIBHOCTH, B TOM YHCIIC B CUTyalluU
CTOJIKHOBEHUSI HHTEPECOB.

[To3HaBaTesbHBIC: OPUEHTHUPOBATHCS HA Pa3HOOOPA3HBIC
CIocoObl pelIeH s 3aa4; CTPOUTh PeYeBOE BBHICKA3bIBAHUE B
YCTHOH M MUCBMEHHOH (opMme.

PerynartuBHble: yYUTHIBATh IPABUIIO B INIAHUPOBAHUU U
KOHTpOJIE Crtoco0a pelieHusl, pa3indaTh Coco0 U pe3yabTaT
JIEUCTBUI; OLIEHUBATH [IPABUIIBHOCTD BBIIIOJIHEHUS JEUCTBUN
Ha YPOBHE aJIEKBAaTHOW PETPOCIIEKTUBHOM OLICHKH.
JImanocTHBIE: cHOPMUPOBATH YUEOHO — MO3HABATEIHHBIN
MHTEpEC K HOBOMY y4eOHOMY MaTepuaiy 1 crocodam
pelleHus HOBOU 3aJ1auM, CHOCOOHOCTh K CAaMOOIICHKE Ha
OCHOBE KPUTEPHUEB YCIICIITHOCTH.

65-66

IToBTOpEeHune

17.05
19..05

67

Konumponvnasa paboma Ne 6

24.05

68

IToBTOpEeHME

26.05

Hrtor

68

MarepuajbHO-TEXHHYECKOE ofecnieueHne 00pa3oBaTebHOI0 MpoIecca

1. YuyeOuuku:

1.

Maremartuka: anredpa u Hadajga MaTeMaTHIECKOTO aHaiau3a, reomerpus. ['eomerpus. 10-

11 kmaccel: y4e0.u1s1 001eo0pa3oBat. opranu3anii: 0a30Bbli U yriry0:i. ypoBHU /

[JI.C.AtanacsiH, B.®.byry3os, C.B.Kagomies u ap.]. 5-e uza.— M.: IIpocemienue, 2019. — 255
wi. — (MI'Y — mikoze).
2.Marematuka: anrebpa 1 Hauaia MaTeMaTHYECKOTO aHallu3a, TeoMeTpust. Airedpa u Hadana

C.:

MaTeMaTthyeckoro ananmza. 10 kmacc: yue0.nis 00meoopa3oBaT. opraHu3anii: 0a30BbINA U
yry6a. yposau / [C.M.Huxonsckuii, M.K. IToramos, H.H.Pereraukos u ap.]. 5-e u3a.— M.:

[Tpoceemenne, 2019. — 431 c. : wr. — (MI'Y — mkosne).




2. Meroanyeckas nurteparypa:

1.Nuenckass M. A. I'eomerpusi. Koarponbsabie paboTsl.10-11 kmaccsr: yueb.mist oomeoOpa3oBar.
opranu3zauii: 6a30BbIi 1 yriyosn. ypoHu / M.A.Muenckas.- . 2-e uzn.— M.: [Ipocsemenue,
2020. — 64 c. : mi1. — (MI'Y — mikoe).

2.Nuenckas M.A. I'eometpus. CamocTosTenbHbie padoThl. 10 kiacc: yueb. s o0meodpazosar.
opraHu3auii: 6a30BbIi 1 yrayos. ypoBau / M.A.M4eHckas.- . 2-e uza.— M.: IIpocBemenue,
2020. — 64 c. : ui1. — (MI'Y — mikone).

3.IlorarmoB M.K. Anrebpa m Havyajia MaTeMaTUYECKOTO aHalu3a. J{uaakTHuecKre MaTepraribl.
10 kmacc: yue0.y1s1 o61ieo0pa3zoBar. opranuzaunii: 6a3oBsiil u yriryos. yposau / M.K.Iloramos,
A.B.IleBkuH. - 14-e u3n.— M.: IIpocBemenne, 2020. — 159 c. : un. — (MI'Y — mikone).

4. [llenrenesa FO.B.AnreOpa u Hauana MaTeMaTH4eCKOTro aHanmm3a. TemaTudeckue TecTol. 10
KJacc: yue0.171s o0meo0pa3oBar. opranu3aunii: 6a3oBbiit u yriuy6:i. yposau / HO.B. lllenenesa. -
8-e m31.— M.: [Ipoceemenue, 2020. — 112 c. : uin. — (MI'Y — mikorne).

5. Kpynuna H.H. IToypounsie pazpabotku o reometpun. 10 kmacc. M.: BAKO, 2020. — 288 c.-
(B momot1ib MIKOJIEHOMY YYUTEIIO)
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