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MHNOACHUTEJIBHASA 3AIINCKA

Henu uzyyeHus yueOHOro npeaMera

N3yuenne maTematuku (anreOpa ¥ Havajga MaTeMaTHYECKOTO aHaiu3a, reomeTpusi) B 10
KJIacce HalpaBJICHO Ha JIOCTHIKEHUE CIICAYIOIIUX [ENIeH:

e ¢opMupoOBaHHe TPEACTABJEHMII O MaTeMaTHKe KaK YHHBEPCAJIBHOM S3BIKE HAYKH,
CpeACTBE MOJICIIMPOBAHMS SIBIICHHUIA U IMPOLIECCOB, 00 UIESIX © METOJaX MaTEMaTHKH;

e pa3BUTHE JIOTMYECKOTO MBIIUICHUS, AaNTOPUTMHUYECKON KYIbTYPHl, KPUTHUYHOCTH
MBIIIUICHUSI HA YypPOBHE, HEOOXoaAWMOM /it oOydeHHs B BBICIICH IIKOJIE TIO
COOTBETCTBYIOIIEH CHEUATILHOCTH, B OyAylIel podecCuOHaNbHON AEITEIbHOCTH;

e OBJIQ/leHHE MaTeMATHYeCKHMH 3HAHMAMH M YMEHUSIMH, HEOOXOIUMBIMH B
TTOBCETHEBHOMN JKHU3HH, I U3y4EHUS IKOJHHBIX €CTECTBEHHOHAYYHBIX JUCIUILINH Ha
0a30BOM ypOBHE, IS TOJy4YeHUss OOpa3oBaHUA B 00macTsIx, He TpeOyrommx
YrIyOJIEeHHON MaTeMaTHYeCKOW TIOrOTOBKH;

e BOCNHTAHHWE CPEICTBAMU MATEMATHKHU KYJIbTYPhl JJUYHOCTH: OTHOIICHUS K MaTeMaTHKe
Kak dYacTh OOIIeUYeNoBeUYeCKOW KyJAbTYPHl: 3HAKOMCTBO C HWCTOpPHEH pPa3BHTHS
MaTeMaTHKH, JBOJIIONMEH MaTeMaTHUYECKUX HJIeH, MTOHMMAHMS 3HAYUMOCTH MAaTeMAaTHKH
TSt 0OIIECTBEHHOTO Mporpecca.

JanHast paGoyasi mporpamMMa IOJHOCTBIO OTpaXkaeT MPOQWIEHBINA YPOBEHb MOATOTOBKU
IIKOJFPHUKOB MO  pazzmenaM  mporpaMMbl. OHa  KOHKPETH3HpPYET  COJACpKaHUE TeM
00pa3oBaTeNLHOTO CTaHIApTa U JaeT MPUMEPHOE paclpe/ieieHne YIeOHbIX 9acoB TI0 pasJiesiaMm
Kypca.

PaGouast mporpamma BBINOIHSET JIBE OCHOBHBIE (DYHKIIUU:

® ungopmayuonno-memoouyecxkasn byHKITHS MO3BOJISIET ~ BCEM  y4YacTHUKaM
00pa30BaTeNIbHOTO MpoIlecca MOJYYUTh MPEACTaBICHHE O IENAX, COJepXKaHUM, 0OIei
CTpaTeruu 00y4eHus, BOCIIUTAaHNE U PAa3BUTHE yJalllUXCs CPEACTBAMH JJAHHOTO Y4eOHOTO
npeaMeTa;

® opzanuzayuoHHO-naAanupyrouwiaa  GyHKIHUS TPEeIyCMaTpUBAeT BbIAEICHHE ATAloB
oOyueHusi, CTpyKTypupOBaHHe yueOHOTO MaTepHala, onpeesieHue ero KOJIN4eCTBEHHbIX
U KAueCTBEHHBIX XapaKTePUCTHUK Ha KaXJIOM U3 J3TanoB, B TOM 4HCIE JUId
COJIePKaTeIbHOIO HAMIOJHEHHS MPOMEKYTOYHON aTTeCTAllUU yYaIlIuXCsl.

PaGouas mporpamma cocraBiieHa Ha OCHOBE CJIETYIOIIUX TOKYMEHTOB:

1. 3akon P® ot 29 nekabps 2012 roma Ne 273-®3 "O6 obpazoBanum B Poccuiickoii

denepanun" (C IBMEHEHUSAMU U JIOTIOJTHCHUSIMU ).

2. Ilpukaz MuwunHoOpa3zoBanuss PD ot 5 wmapra 2004 r. Nel089 "OO yrBepkaeHUU
(benepalbHOTO KOMIIOHEHTa TOCYAApCTBEHHBIX 00pa30BaTelIbHBIX CTAaHAAPTOB HAYAIBHOTO
00111er0, OCHOBHOTO OOIIEro U cpeaHero (MmojaHoro) oOmero oopa3oBaHus’ (C U3MEHEHUSMH H
JOTIOJTHCHUSIMH ).

3. Ilpuka3z MunuctepcrBa oopazoBanus PO ot 09.03.2004 rona Ne1312 «O6 yrBepxaeHun
@OenepanbHOro  0a3ucHOro y4eOHOro IJlaHA W [PUMEPHBIX YYEOHBIX IUTAHOB  JUIS
oOpa3oBaTeNnbHBIX yupexaeHuit Poccuiickoit @enepanuu, pealu3yroNMX MPOrpaMMbl OOIIETo
00pazoBaHus (C U3MEHECHUSMH M JIOTIOJIHCHUSIMH ).

4. Ilpukaz Munnpocseuienust Poccun ot 28.12.2018 rona Ne345 (pen. ot 08.05.2019) "O
denepanbHOM TepeyHe Y4YeOHHUKOB, PEKOMEHIYEMBIX K HCIOIb30BAHUIO TPU peaTn3aluu
HMMEIOIIUX TOCYAapCTBEHHYIO aKKPEAUTALINI0 00Pa30BaTeIbHBIX MPOrpaMM HadyaIbHOTO OOIIIEro,
OCHOBHOT0 00111er0, cpefHero oouiero oopa3oBanus’".

PaGouas mporpamMma cocTaBieHa Ha OCHOBE MPUMEPHOW MpOrpamMMbl CPEIHETO OO0IIero
o0Opa3oBaHus M0 MaTeMaTHKE, PEKOMEHI0BaHHOW MUHHCTEpCTBOM 00pa3oBaHus U Hayku PO.

Mecrto npeamera B yueOHOM IUIaHe
KommnuectBo wacoB no mporpamme — 210 4. 13 pacuera 6 yacos B Hexemo (140 4. mo
Moymto «Anredpa» u 70 4. mo moaymo «I'eomerpus»). [Ipu 5ToM H3yueHne Kypca IOCTPOCHO B



(dopme mocienoBaTENFHOCTH TEMAaTHYECKHX OJOKOB C YepeOBaHMEM MaTepuasia mo aireope,
MaTeMaTU4YECKOMY aHAJIN3y, TEOMETPUH.

O0mas xapakrepucTuka y4e0HOro npeamera

Mooynb «Anzebpa u nauana mamemamuieckoeo aHAIU3A»

IIpy wu3yyeHMM Kypca MaTeMaTHUKUd MPOJOJDKAIOTCA M IMOJIY4aloT  pa3BUTHE
CoJepKaTeNbHbIE JHHUU: «Aneeopay, « Pynxkyuuy, «Ypasnenus u HepasenHcmea». B pamkax
YKa3aHHBIX COJIEPKATEIbHBIX JINHUI PENIatoTCsl CIAEAYIOIIHNE 3a/1a4H:

e cucTeMaTu3allys CBEJICHUI O 4KciaX; W3yYeHHE HOBBIX BUJOB YHMCIOBBIX BBIPAXKEHUN U
¢dbopMyi; COBEpIICHCTBOBAHWE MPAKTUYECKUX HABBIKOB M BBIYMCIUTEIBHON KYIBTYPHI,
pacmMpeHrue W COBEPIICHCTBOBAaHHE aireOpandeckoro ammapara, C(QOpPMHPOBAHHOTO B
OCHOBHOI IIIKOJIE, U €r0 MPUMEHEHHUE K PEIICHUIO MaTEMaTHUYECKUX U HEMAaTeMaTUYECKUX 3a]1ay;

® pacHIMpeHue M cHucTeMaTH3alus OOIMX CBeJeHUN O (YHKUMSX, MOIMOJHEHHE Kiacca
M3y4aeMbIX (PYHKUUH, WIUTIOCTpAIHs MIUPOTHI IPUMEHEHUs! (QYHKIUM 1715 ONMMCaHUs U U3Y4YEeHHUS
peaTbHBIX 3aBUCUMOCTEN.

Mooynv «l eomempus»

l'eomerpust — oIMH W3 BaXKHEHIIMX KOMIIOHEHTOB MAaT€MaTH4YeCKOTo 00pa3oBaHus,
HeoOxoauMasi Uisi NpUOOpeTeHHs] KOHKPETHBIX 3HAHUM O MpPOCTPAHCTBE M NPAKTHUYECKU
3HAYUMBIX yMEHUH, (OPMHUPOBAHHUS fA3bIKA OMHCAHMS OOBEKTOB OKPYXKAIOMIEro MHUpa, s
pa3BUTUS MPOCTPAHCTBEHHOTO BOOOPAXKEHUSI M WHTYWLMH, MAaTeMaTHYE€CKOW KYyJIbTYpbl, VIS
ACTETUYECKOTO BOCHIMTAHUS Yydamuxcs. M3ydeHue reomMeTpuu BHOCHT BKJIAJ B pa3BUTHE
JIOTUYECKOTO MBIILIEHUS, B JOPMUPOBAHUE MOHATHUS JOKA3aTENbCTBA.

B xonie nzyuenus kypca odydaroniyecs noJryqyaroT BO3MOXKHOCTB!

— HU3YYUTh CBOMCTBA MPOCTPAHCTBEHHBIX TEI;

— YMETb IPUMEHATH MOTy4YEHHbIE 3HAHU JUIs PELICHUs IPAKTUYECKUX 3a/1a4;

— Pa3BUTh NIPOCTPAHCTBEHHBIE MPEACTABICHUSA U N300pa3UTEIbHBIC YMEHUS;

— Pa3BUTh JIOTUYECKOE MBIIUICHUE U PeYb — YMEHHSI JOIMUECKH 0OOCHOBBIBAThH CYXKJIEHUS,

IIPOBOJIUTH HECIIOKHBIE CUCTEMATH3ALMH, TIPUBOIUTH IPUMEPHI U KOHTPIPUMEDBI.

IInanupyemMsblie pe3yJibTaTbl OCBOCHHS Y4e0HOI0 npeaMera

B xone wu3ydyeHus mareMaTHMKd B NPOQUIBLHOM Kypce cTapliei LIKOJbl yJaluecs
IPOJOJDKAIOT OBJIAJICHUE Pa3HOOOpa3HbIMU CIIOCO0AMM  JIESTEIBHOCTH, IPHOOPETAOT U
COBEPUICHCTBYIOT OIIBIT.

IIporpamma npezmnonaraeT AOCTHKCHHE BBITYCKHMKAMHU CTaplIEd HIKOJIBI CIIETYIOLIUX
JIMYHOCTHBIX, METAIIPEIMETHBIX U NIPEAMETHBIX PE3yJIbTATOB.

JInyHoCTHBIE!

— YMEHHE SICHO, TOYHO, I'PaMOTHO M3J1araTh CBOM MBICIM B YCTHOM M MHCbMEHHOM pEYH,
IIOHMMAaTh CMBICJI [TOCTABJIEHHOW 3a/1a4M, BBICTPAUBATh APTyMEHTALUIO, IPUBOJNUTE IIPUMEPHI U
KOHTPIPUMEPBI;

— KPUTHUYHOCTb  MBILIUICHHsA, YMEHME Ppaclo3HaBaTb  JIOTUYECKM  HEKOPPEKTHBIE
BBICKa3bIBAHUS, OTJINYATH TUIIOTE3Y OT (PAKTa;

— TpeACTaBICHUE O MaTeMaTU4YeCKOW Hayke Kak c(epe 4eloBEeYEeCKOH NesTeIbHOCTH, 00
JTanax €e pa3BUTHs, O €€ 3HAYMMOCTH JUIS Pa3BUTUS LIUBUIM3ALUY;

— KpEaTHMBHOCTb MBIIUICHNs, WHHUIMATHBA, HAXOJYUBOCTb, AKTUBHOCTb IIPH pEIICHUN
MaTeMaTUYECKUX 3a1a4;

— YMEHHE KOHTpPOJIMpOBaThb MpoLecC U  pe3yabTaT y4eOHOW  MaTeMaTH4ecKoil
JEATENBHOCTH;

— CIOCOOHOCTh K 3MOLIMOHAJIBHOMY BOCIPHATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
peLIeHui, pacCyKACHUM.

MeranpeaMeTrHsble:



— TepBOHAYANbHBIC NpPEACTaBICHUA OO0 HUAEIX M O METOJaX MaTeMaTHKH Kak o0
YHUBEPCAJIBHOM SI3bIKE HAYKU U TEXHUKH, O CPEICTBE MOJCIUPOBAHUS SABJICHUN U IIPOLIECCOB;

— YMEHHE BUJETh MaTeMaTHUYECKYIO 337ayy B KOHTEKCTE MPOOIEMHON CUTyalluu B IPYTUX
JUCLUIIIMHAX, B OKPYKAIOLIEH KU3HH;

— YMEHHE HaXOJWTh B PA3JIMYHBIX UCTOYHUKAX MH(OPMAIHIO, HEOOXOTUMYIO ISl PEIICHUS
MaTeMaTH4YeCKUX TPOOJIeM, W TPEACTABIATh €€ B MOHATHOH (opMme; NPUHUMATH pEIIeHUE B
YCIIOBUSX HETIOJIHON M U30BITOUHOM, TOUHOM U BEPOSITHOCTHON MH(pOpMAIUY;

— YMEHHE MOHHUMAaTh U HCIIOJIb30BATh MATEMaTUUYECKUE CPEACTBA HAIISAHOCTH (Tpaduku,
TaOIUIIBI, CXEMBI U JIP.) VIS WIDTFOCTPAIIMY, HHTEPIIPETAIINH, apTyMEHTAIINH;

— YMEHHE BBIABHIaTh THUIOTE3bl NpPU pPEUICHWH Y4eOHBIX 3a1a4 W MOHHUMATh
HE0OXO0IMMOCTb UX NMPOBEPKHU;

— YMEHHE MPUMEHATh HHAYKTHUBHBIE M JI€AYKTUBHBIE CIOCOOBI DPACCYKICHHH, BHUAETH
pa3JINYHbIE CTPATETUH PELICHUS 3a4a4;

— IIOHMMAHHME CYIIHOCTH QJITOPUTMHMYECKUX IPEAIUCAHUNA W yMEHHUE JCHCTBOBAaTh B
COOTBETCTBUU C IPEIJIOKEHHBIM aITOPUTMOM;

— YMEHHE CaMOCTOSTEIbHO CTaBUTh 11€IU, BHIOMPATh M CO3/1aBaTh AJITOPUTMBI JIJIsl PELICHUS
y4eOHBIX MaTeMaTUYECKUX MpoOieMm;

— yMEHUE IJIAHUPOBATh U OCYHIECTBIATh IE€ATEIBHOCTD, HAIIPABICHHYIO Ha PEIICHHE 3a]1a4
HCCIIEIOBATENIBCKOIO XapaKTepa.

IIpeamertHbie:

— YMEHHS TPOBEICHUS J0Ka3aTelbHBIX pPACCYXKIEHUH, JIOTHYECKOro OOOCHOBaHUSA
BBIBOJIOB, MCIIOJIb30BAaHMS PA3JIMYHBIX SI3bIKOB MAaTEMATUKH JUISl MJUTFOCTPALIMHN, HHTEPIPETALNH,
apryMeHTalluu U 10Ka3aTeIbCTBa;

— YMEHHA IUIAHWPOBAaHUS M OCYIIECTBICHHUS  AITOPUTMHYECKOM  JEATECIBHOCTH,
BBIIIOJIHEHUE U CAMOCTOSITEJIBHOE COCTaBJICHUE AITOPUTMUYECKUX MPEANMCAHANA U UHCTPYKIUHI
Ha MaTeMaTHYECKOM MaTepHale;

— YMEHHs IIOCTPOCHUS M MCCIEAOBAaHUSA MATEMaTHYECKHX MOZENEH [UId OINHCAaHUSA U
pEILIeHUs IPUKIAIHBIX 3a7a4, 3a1a9 U3 CMEXHBIX JUCLIMIUINH U PealbHOMN KU3HU;

— YMEHHs CTPOMTH U MCCIEAOBATh IPOCTEHIINE MAaTEMATUYECKUE MOJENH IIPU PEIICHUU
IPUKIAAHBIX 3ajad, 3a1ad4 U3 CMEXHBIX AUCUUIUINH, yrilyOjeHue 3HaHUH 00 0COOEHHOCTSIX
IIPUMEHEHHSI MAaTEMaTHYECKUX METOJOB K MCCIEIOBAHMIO IIPOLECCOB U SBJICHUHN B NPUPOJE U
oO1ecTBe;

— YMEHMsI CAaMOCTOSITEJIBHO COCTaBIIATh (POPMYJIbI HA OCHOBE 00OOIIEHNUS YACTHBIX CIIy4aeB
U PE3YyNbTaTOB DKCIEPUMEHTA;

— IPEICTaBICHMM O TIEOMETPUM KaK 4YacTH MHUPOBOM KyIBTYypsl U O €€ MeCTe B
COBPEMEHHOM NMBMIM3AIMU, O CHOoco0ax ONMCAHUSA HAa MaTeMaTU4YeCKOM S3bIKe SBICHUN
peaJIbHOTO MUDA;

— TpeAcTaBIeHUN 00 UCTOPUYECKOM IYTH Pa3BUTHUS T€OMETPHUH KaK HAyKHU;

— IPEICTaBICHUMM O MAaTEMaTU4YECKMX IOHATUAX KaK O BAKHEMIIUX MaTEeMAaTHYECKUX
MOJENAX, MO3BOJIAIONIMX ONMCBHIBATH M M3Yy4aTh pa3HbIE INPOLECCHl W SBJICHMS;, IOHUMaHUE
BO3MOYHOCTH aKCUOMATUYECKOTO ITOCTPOEHHS MATEMAaTUUYECKUX TEOPHIl;

— BIAJCHHE METOJAMH JI0KA3aTeJIbCTB M AJITOPUTMOB PELICHUS; YMEHUE HUX NPHUMEHSTH,
IIPOBOJUTH JI0KA3aTEIIbHBIE PACCYKIACHUSA B XOJ€ PEILICHUS 3a/1a4;

— BIQJICHUE OCHOBHBIMHU IOHATUSMHU O IUIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBAX;

— YMEHHs paclo3HaBaThb Ha 4epTreXkax, MOJENIAX M B pEaJlbHOM MHpE I€OMETPUYECKHE
burypsr;

— YMEHHsI NpPUMEHSATh W3y4YCHHbIE CBOMCTBAa reoMeTpuueckux ¢Guryp u ¢Gopmynsl yis
pelIeHus TeOMETPUYECKUX 3a1ad U 3a1a4 C IPAKTUYECKUM COJIEPKAHUEM.



OO0urey4eOHbIe yMEHNS, HABBIKH U CIIOCOOBI J1eSITeILHOCTH.

B xome ocBoeHus coaepKaHHMS MaTeMaTHYeCKOro oOpa3oBaHHS O0Oydaroluecs
OBJIAJICBAIOT PA3HOOOPA3HBIMHU CTHOCO0aMHU AESITETLHOCTH, MPHOOPETAIOT M COBEPIICHCTBYIOT
OTIBIT:

MOCTPOCHUSI U HCCIICIOBAHMUSI MATEMAaTHYECKUX MOJENIed Ui ONMUCAHUS U pelIeHUs
MIPUKIIATHBIX 33724, 33]1a9 U3 CMEKHBIX JTUCIUTUIHH;

BBITIOJIHEHUSI W CAMOCTOSITEIIbHOTO COCTaBIICHUS aJITOPHUTMUYECKUX MPEANUCAHUN U
WHCTPYKIIMA HA MaTEeMaTHYeCKOM Marepualie; BBITIOJHEHUS pAacdyeTOB IMPAKTUYCCKOTO
XapakTepa; HCIOIB30BAHMS MaTeMaTHUYSCKUX (OPMYIT M CaMOCTOSTEILHOTO COCTABIICHUS
(dhopMyIT Ha OCHOBE 00OOIICHHS YaCTHBIX CITyJacB M SKCIICPUMEHTA;

CaMOCTOSTEbHON pabOThl C HICTOYHUKAMH MH(OpMaIu, 0000IIeHHS U CUCTEMaTH3aIUN
MOJTy4eHHOUW HH(OPMAIINH, UHTETPUPOBAHUS €€ B TUNIHBIN OIIBIT;

MPOBEACHUST JIOKA3aTENIbHBIX PACCYKJICHHM, JIOTHYECKOTO OOOCHOBAaHUS BBIBOJIOB,
pa3NMYeHUs  JIOKa3aHHBIX W HEJOKA3aHHBIX  YTBEPXKICHHWM, apryMEHTHPOBAHHBIX U
SMOIMOHAIBHO YOEIUTEIbHBIX CYKICHUH;

CaMOCTOSITEIbHOW W KOJUUICKTUBHOW JIEATEIHLHOCTH, BKJIIOUEHHUS CBOUX DPE3YJIbTaTOB B
pe3ynbTaThl pabOThl TPYIIIBI, COOTHECEHHE CBOEr0 MHEHHS C MHEHHEM JAPYrUX yYaCTHHKOB
y4e0HOTO KOJIJICKTUBA M MHCHUEM aBTOPUTETHBIX HCTOYHHUKOB.

COJAEP KXAHUE YYEBHOI'O IIPEJIMETA

Mooynb «Aneebpay

AJITEBPA

JleauMocTh Yuces

[Ipu3Haku nEeTMMOCTH, CBOMCTBA ACIMMOCTH 4ucel. [leneHue ¢ ocTaTKoM, CBOMCTBa
neneHus ¢ ocratkoMm. CpaBHEHUS.

KopHu u crenenu

Kopens crenenu N>1 u ero cpoiictBa. CTeNneHb C palMOHAIbHBIM IOKA3aTelIeM U €€
cBoiicTBa. [Tomamue o cmenenu ¢ Oelicmeumenvhoim noxazamenem®. CBOWCTBA CTENCHU C
JIEMCTBUTEIBHEIM ITOKA3aTENIEM.

Jlorapugm

Jlorapudwm uncna. Ocrognoe nocapupmuueckoe modicoecmeso. Jlorapudm Mpou3BeICHUA,
YaCTHOTO, CTENEHU; nepexod K HOBOMY OCHOB8AaHUI0. J|eCATUUHBIN W HATypalbHBIN JOrapu(Msl,
YHCIIO €.

[IpeoOpazoBaHust MPOCTEUIINX BBHIPAKECHUM, BKIIOYAIONIUX apu(PMETHUYECKHUE OIepaliu,
a TaK)Ke OTIEPAIIMIO BO3BEACHHS B CTEIIEHD U OTEPaIrio JJIoTapu(GpMUpOBaHHUSL.

OCHOBBI TPUTOHOMETPUH

CuHyc, KOCHMHYC, TaHI'€HC, KOTaHI€HC IPOU3BOJIBHOrO yria. Paguannas mepa yria.
CuHYC, KOCHUHYC, TAHI'€HC U KOTaHreHC uucia. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA.
®opmyibl npuseaeHus. CHHYC, KOCUHYC U TAHT€HC CyMMbl M Pa3HOCTH ABYX yrioB. CHHYyC U
KOCUHYC JBOWHOrO yrma. @opmynst nonosunHozo yena. Ilpeobpaszoganus — cymmsl
MPUSOHOMEMPUYECKUX (DYHKYULL 8 npousgedeHue U npouzgedeHus 8 cymmy. Buvipaoicenue
MPUSOHOMEMPUYECKUX QYHKYULL Yepe3 MaHeeHC nonoeuHHo2o apzymenma. IlpeoOpa3oBanHus
MPOCTENIINX TPUTOHOMETPUUECKUX BBIPAKEHUI.

IIpocmetiwue mpueconomempuyeckue ypagHeHus U Hepagencmaa. ApKcunyc, apKKoCuHyc,
APKMAH2eHC YUcia.

OYHKIHNHU

Oynakiun. OO6nacTh ompeAeraeHus U MHOXKeCTBO 3HaueHuil. ['padux ¢yHkuuu.
[Toctpoenune rpadukoB GYHKIUH, 3aJaHHBIX pa3iIU4YHBIMH criocobamu. CBoiicTBa (yHKIMIL:
MOHOTOHHOCTb, YE€THOCTb M HEYETHOCTb, IEPUOJNYHOCTb, OTPAHUYEHHOCTh. lIpomexyTkn
BO3pacTaHust M  yObIBaHMs, HauOosbllee W HauMeHbllee 3HaueHHs. [ paduueckas

! Kypcusom 6 mexcme evidenen mamepuan, Komopuiti noOKescUm uzyueniio, no ne exmouaencs 6 Tpe6oeanus K ypoeHio no020moeKu.



uHTepnperanus. [lpuMepbl (QYHKIMOHATBHBIX 3aBHCHUMOCTEH B peEaJbHBIX Ipoleccax u
SIBIICHUSIX.

Obpatnas ynkus. Obracms onpedenenuss u 001ACMb 3HAYEHUN 0OPAMHOU PYHKYUU.
I'padux oOpaTHON QYHKIHH.

Crenennas GyHKIUS C HATYpaJbHBIM IIOKa3aTeeM, e€ CBOWCTBA U IpaduK.

Bepmukanvhvie u copuzonmanvusie acumnmomul epaguxos. I paguxu opodoHo-1unelHbIx
@yHryuil.

Tpuronomerpuveckne (yHKINH, UX CBOWCTBA M IpadUKH; NEPUOTUYIHOCTH, OCHOBHOM
MEPUOI.

[TokazarenpHas GyHKIUS (IKCTIOHEHTA), €€ CBOMCTBA U rpaduK.

Jlorapudmmueckas QyHKIHs, €€ CBOHCTBA U TpaduK.

[IpeoOpa3oBanust TpadMKOB: TMapaJUIETBHBIN MEPEHOC, CUMMETPHSI OTHOCHTEIBHO OcCei
KOODAMHAT U CUMMEempUsi OMHOCUMENbHO HAYANd KOOPOUHAM, CUMMEMPUs OMHOCUMETbHO
NPAMOU Y=X, PACMANCEHUE U CHCAMUe 800J1b 0cell KOOPOUHAM.

YPABHEHUS U HEPABEHCTBA

Pemenne pannoHalbHbIX, OKa3aTENbHbBIX, JOTAPU(PMHUUECKUX YPaBHEHUI U HEPABEHCTB.
Pemenne nppanoHaTIbHBIX U TPUTOHOMETPUUIECKUAX YPAaBHEHUM.

OcHOBHBIE TpPHUEMBbl pEUICHUS CHCTEM YpaBHEHHUM: IOJICTAaHOBKA, ajredpandeckoe
CIIOKEHHE, BBEJCHHE HOBBIX NMEPEMEHHBIX. PaBHOCHIIBHOCTh ypaBHEHUM, HEPABEHCTB, CUCTEM.
Pemrenne mnpocredmmx CHCTEM YpaBHEHHH C JBYMS HEW3BECTHBIMH. PelleHue cucreM
HEPABEHCTB C OJHOW MEPEMEHHOM.

MHorouneHsl OT OJHOTO MEepeMEeHHOTro U ero kopHu. Cxema ['opnepa, Teopema besy.
Pemenne anreOpanueckux ypaBHEHUH pa3loKeHHEM Ha MHOXHUTENIH. CUMMETpUYHbBIC
MHOro4wieHbl. CUCTEMbl YpaBHEHUH.

Hcnons3oBanne CBOUCTB U TpaduikoB PyHKIMI MTPU PEIICHUN YPAaBHEHUI U HEPABEHCTB.
Meron wunTepBanoB. M300pakeHHe Ha KOOPAWHATHOW TIJIOCKOCTH MHOXKECTBA pPEIICHUMN
YPABHEHUI U HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

BBOJHOE U UTOI'OBOE TIOBTOPEHHE
B pe3yabTaTe nzydeHus Moayis «Anredpa» B 10 kimacce ydeHUK JTOJDKECH

3HATH/MOHUMATD!

e 3HAYEHHE MAaTeMaTHUeCKOW HAayKH I pEIIeHMs 3a/a4, BO3HHMKAIONINX B TEOPHU H
NpaKkTHKe; IUPOTY M B TO K€ BPEMs OTPAHHYEHHOCTb IPUMEHEHMS MaTeMaTHYECKHX
METOJIOB K aHAJIN3Y U UCCIIEOBAHUIO TIPOIIECCOB U ABJICHUIT B IIPUPOJIE U OOLIECTBE;

e 3HAaYeHHE TNPAKTUKA M BONPOCOB, BO3HUKAIOIMIMX B CAMOM MaTeMaTHKe JUIsf
GOpMUPOBaAHMS ¥ PA3BUTHS MATEMaTHUECKOH HAYKH; HCTOPMIO PA3BUTHS HOHATUS YMCIIA.
AJI'EBPA
yMeTh

e BBLINONHATL ApU(METHUECKUE NEHCTBUS, coueTas YCTHblE M IHChMEHHbIE HPUEMBI,
NpUMEHEHHE BBIYUCIUTENBHBIX YCTPOHCTB; HAXOAUTH 3HAUYEHMS KOPHS HATypalbHOI
CTETEHM, CTENeHH ¢ palUOHANLHEIM IOKa3aTeneM, Jorapupma, HCIONb3ys IIpH
HEOOXOUMOCTH BBIYHCIUTENbHbIE YCTPOHCTBA; MOIb30BATHCA OLEHKOW M MPUKUIAKOM
IPYU NPAKTHUECKUX PACUETaXx;

e NPOBOAUTH IO M3BECTHHIM (OpMyTaM U MpaBMIaM HpeoOpa3oBaHUs OyKBEHHBIX
BBLIPAKEHUH, BKTIOUAIOIIMX CTENeHH, PAaAUKasbl, JOrapu(pMbl U TPHUIOHOMETPHUECKHE
GbyHKIHH;

e BBLIUNCIIATH 3HAUEHHUS YHCIOBBIX U OYKBEHHBIX BBIPAKEHHUH, OCYIECTBIAS HEOOX0IMMBIE

L [Tomumo yrazannwix 6 OaHHOM pazdeie 3Hanutl, 6 mpebosanus K yposHio NOO20MOBKI GKIIOYAIOMCS MAKIICE 3HAHUSA, HeoOX0O0uMble 0
0CB0€eHUs NePeqUCTIeHHbIX HUdICe YMeHUll



MOJICTAHOBKHU M IIPE0Opa30BaHuUs;
HCII0JIL30BATH NPHOOPETEHHbIC 3HAHUS M YMEHHS B PAKTUYECKOMH /1esiTeIbHOCTH U
NOBCEeIHeBHOM KU3HHU JUIS:

® TMPAKTHYECKUX pacueToB Mo ¢opmynaMm, BKIOYas (OPMYIBI, COAEpKallue CTEICHH,
panukanbl, JorapudMbl W TPUTOHOMETPUYECKHE  (QYHKIUH, HCHOIB3YSd MpHU
HE00XOIMMOCTH CIIPABOYHBIE MAaTEPUANIBI U IPOCTEHIIINE BEIYUCIUTEIFHBIE YCTPOUCTBA.
®YHKIUU
yMeTb

e OMNpeAensaTh 3HaueHHE (YHKIMM 110 3HAYEHHMIO apryMEHTa IpPH pa3IUYHbIX CHOCO0ax
3aganus QYHKINW;

e CTPOUTH rpaMKN U3yYCHHBIX PYHKIUH;

e OMNUCHIBATh MO TPadUKy U 8 NPOCMEUX CYUAAX NO opmyie TIOBEACHUE U CBOWCTBA
(GyHKIMM, HaX0IUTh N0 IrpaduKy GYHKIMHU HAUOObIINE U HAUMEHBIINE 3HAYCHMUS;

e pelaTh ypaBHEHUS, IPOCTEHIIINE CUCTEMbI YpaBHEHU, UCTIOJB3YS C80UCMBEa PyHKYyull 1
UX rpaQuKoOB;

HCII0JIL30BATh NMPHOOpPEeTEeHHbIEe 3HAHUSA U YMEHHMS B NPAKTHYECKOH AesTeJJbHOCTH

U TMOBCEAHEBHOM KU3HM JJIS:

e ONHCAHUSA C TOMOILIBI0 (PYHKUMN pa3IMYHbIX 3aBUCUMOCTEH, NPEICTABJICHUA HX
rpaduyecku, HHTEpIpeTaunuu rpaduKoB.
YPABHEHUSI U HEPABEHCTBA
yMeTb

e peuaTh pallMOHANIbHBIE, TOKa3aTeIbHbIE U JIOTapu(MUUECKIe YPAaBHEHHS] 1 HEPABEHCTBA,
npocmeuuiue UppayuUoOHaIbHble U MPULOHOMEMPUIECKUe YpasHe s, Ux CUCeMbl;

® COCTAaBJISATh YPABHEHMS U HepaseHcmea 10 YCIOBUIO 3a/1auH;

® CIIOJIb30BaTh sl MPUOIMKEHHOTO PELIEHUs YpaBHEHMHM M HEPaBEHCTB IpaduyecKuit
METO[;

e u300pakaTh HAa KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHUH MPOCTEUITUX
YpaBHEHUH U UX CUCTEM;
HCNOJIb30BATH NPHOOpeTeHHbIE 3HAHUS U YMEHHs B IPAKTHYECKOIl 1esITeJIbHOCTH H
MOBCEAHEBHOM KM3HH JUISL:

® [IOCTPOEHUS U UCCIIEOBAHMS IPOCTEUIINX MATEMAaTHYECKUX MOJeNeH.

Mooyns «l eomempusy

IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHS CTEPEOMETPUH (TOUKA, NPSMasi, IIIOCKOCTh, IPOCTPAHCTBO).

[lepecekaromuecs, mapauienbHble U CKPEIUBAIOLIUECS MPSAMBbIE. YTOJ MEXIY MPSMBIMH
B mpoctpaHcTBe. [lepneHnukynsapHocTh npsmMbiX. llapannenbHOCTh U MEPHEHIUKYISIPHOCTH
OpsMOM M IJIOCKOCTH, MpPHU3HAKW M CBOWcTBAa. TeopeMa O Tpex MEpIeHIUKYIspax.
[lepnieHIUKyNAp ¥ HAKIOHHAS. YTOJ MEX]Ty MPSIMOU U TIOCKOCTBIO.

[TapanienbHOCTh MIOCKOCTEH, MEePHEHINKYISIPHOCTD IIIOCKOCTEN, MPU3HAKU U CBOICTBA.
Jlyepannuulil y2on, TuHelinblil Y201 06y2paHHo20 yana®.

Paccrosaus oT TOukM A0 mIIOCKOCTH. PaccrosHue OT nmpsaMoi 10 MIOCKoCTH. PaccTosiHue
MeX Iy MapaieTbHbIMU IUIOCKOCTAMU. Paccmosinue mexcoy cKpeuwusaromumMucs npsamovlmMu.

[MapannensHoe mpoekTHUpoBaHUE. [110Wadb OpmMocOHATLHOU NPOEKYUU MHO20Y20NbHUKA.
N300paxkeHue npocTpaHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKH
Bepuunsl, pebpa, rpaHu MHOTOTpaHHUKA. Pazeepmka. Muozoepannuie yenvi. Buinykivie
MHo2oepanHuku. Teopema Dunepa.

! KypcuBoM B TeKcTe BBIICICH MATEPHAI, KOTOPIH MONTCKHT H3YUCHHIO, HO HE BKIIOUacTcs B TpeGOBAHMS K yYPOBHIO
MIOATOTOBKH



[Ipusma, ee ocHoBaHus, OOKOBble peOpa, BbICOTa, OOKOBas MOBEPXHOCTH. [Ipsamas u
naxnounasn npusma. lpasuibHas npusma. [apannenenunen. Ky6.

[Mupamuna, ee ocHOBaHue, OOKOBBIE peOpa, BEICOTA, OOKOBasi IOBEPXHOCTh. TpeyroyibHas
nupamuza. IlpaBunenas nupamuga. Yecevennas nupamuoa.

Cummerpuu B KyOe, B mapajulesenuIesae, 8 npuzme u nupamuoe. Ilonamue o cummempuu
8 npocmpaucmee (YeHmpanivhas, ocesas, sepkanvhas). Ilpumepvl cummempuii 8 okpyscarowem
mupe.

Ceuenus xKy0a, MIPU3MBI, TUPAMUIBI.

[IpencraBnenne o MpaBHIIBHBIX MHOTOTPAaHHHUKAX (TETpa’p, KyO, OKTa’p, MOJEKadap M
HKOCAdIP).

KoopanHatbl H BEKTOPbI

Bextopel. Moaynbs BekTopa. PaBeHCTBO BekTOpoB. Ci0)K€HHE BEKTOPOB U YMHOXKEHHE
BEKTOpa Ha yncio. KommmHeapHbpie BEKTOpBI. Pasiioxkenne BEKTOpa Mo JBYM HEKOJUIMHEAPHBIM
BekTopaMm. KommutanapHbie BekTopsl. Pa3noxkenue no TpeM HEeKOMIUTAHAPHBIM BEKTOPaM.

HTorosoe noBropeHue

B pesyabTare uzydenus moayns «l'eomerpusi» B 10 knacce y4eHUK T0JKEH
3HATL/MOHUMATE'

e 3HayeHHE MaTeMaTHYeCKON HayKu Uil peuieHus 3a/ad, BO3HUKAIOIIUX B TEOPUH U
MPaKTHKE; IIUPOTY U B TO K€ BPEMsI OrPaHUYEHHOCTh NMPUMEHEHHS MaTeMaTHYEeCKHX
METO/I0B K aHAJIU3Y U MCCIEA0BAHUIO MTPOIIECCOB U SIBJICHUIN B IPUPOJIE U OOIIECTBE;

® HCTOPHIO BOBHUKHOBEHUS U PA3BUTHSI T€OMETPHH;
yMeTh

e paclo3HaBaTh Ha YEpPTEekKax U MOJEISIX MPOCTPAHCTBEHHbIE (POPMBI; COOTHOCHUTH
TpeXMEpPHbIE O0BEKTHI C UX OMHCAHUAMU, U300pAKEHUAMH;

e ONNMCBHIBATH B3aWMHOE pACIOJIOXKEHHWE TMPSIMBIX M IUIOCKOCTEM B MPOCTPAHCTBE,
apeyMeHmupo8ams C80U CYHCOEHUsL 00 IMOM PACHOTIONCEHUU,

e aHANM3UPOBaTh B TMPOCTEHIIMX CIy4dasX B3aUMHOE PpACIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

e 1300pakaTb OCHOBHBIE MHOTOT'PAHHUKU; BBITIOJIHATH YEPTEKU MO YCIOBHUAM 33/a4;

* cmpoums npocmeliuiue ceueHus Kyoa, npusmol, NUPaAmMuosl,

e pelarh MJIAHUMETPUUYECKUE U MPOCTEHIINE CTEPEOMETPUUECKHE 3a/1aUl Ha HAXOXKICHHE
reOMETPUYECKUX BEJIMYUH ([UIMH, YTIIOB, IUIONIA e );

e JHCMOJB30BaTh MPHU PEUICHUH CTEPEOMETPUUECKHX 3a/ad IUIaHUMETpHYecKue (PakThl U
METO/IbI;

e I[IPOBOJIUTH JI0OKA3aTEJIbHbIE PACCYXKICHUS B XOJI€ PEILICHUS 3a/1a4;

HCIO0JIb30BATH NPHOOPETEHHbIC 3HAHUSA M YMEHHUS B IPAKTHYECKO 1eATeJTbHOCTH U
NOBCEIHEBHOM KM3HU IS

e ycclefoBaHMs (MOJECIUPOBAHUS) HECIOXKHBIX MPAKTHUECKUX CHUTyalldd Ha OCHOBE
U3yYeHHBIX (POPMYI U CBOMCTB uryp;

e BBHIUMCJICHMS IUIOLIAJEd TIOBEPXHOCTEM IPOCTPAHCTBEHHBIX TeJl MpPU pEIICHUN
MPAKTUYECKUX 3a7a4, UCIOJIb3Ys IPU HEOOXOAMMOCTH CIIPABOYHUKHU U BBIUUCIUTENbHBIE
YCTPOMCTBA.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

IIK, mpoekTop, HHTEpaKTUBHAsI IOCKa, IPUHTEP, TOKYMEHT-KaMepa, 10CKa C MarHUTHON
MTOBEPXHOCTHIO.

1 TTommmo YKa3aHHBIX B JAHHOM pas3aciic 3HaHPII>i, B TpC6OBaHI/IH K YPOBHIO ITOATOTOBKH BKIIIOYAKOTCA TAKXKC 3HAHUA,
HeOGXOHI/IMLIe JUI OCBOCHUS NICPECUYUCITICHHBIX HIKE yMCHI/Iﬁ



MynbTuMeauiiHpie 0Oydarolue MPOTrpaMMbl U AJIEKTPOHHBIC y4deOHBbIE H3JAaHUS TI0
OCHOBHBIM pa3zfiejiaM Kypca MaTeMaTHKH.

BuneoduinbMbl 10 HCTOPUH Pa3BUTHSA MAaTEeMaTHKH, MaTeMaTHUYECKUX UACH U METOJIOB.

KOMIIIEKT MHCTPYMEHTOB KIAcCHBIX: NuHeiika, Tpascmoptup, yrombauk (30, 60°),
yronsauk (45° 45%), mupkyis.

KomruiekT crepeomMeTpruecKux Ted.

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

OcHoBHas1 y4eOHO-MeTOIMYeCKasl JUTepaTypa

Crannapt cpeaHero o0mero oopa3oBaHusl 10 MaTEMaTUKE

[IpumepHas mporpaMmMa cpeiHero o0Iero 00pa3oBaHus M0 MaTEMAaTHKE

MaremaTrka: anreOpa W Hadajla MaTeMaTHYecKOro aHaliu3a, reoMerpus. Anredpa u
Hayaja MareMmaruueckoro anamusa. 10 xmacc : y4eb. mns oOimreoOpa3oBaT. OpraHU3AIMMA
6a3oBbiii U yriyon. ypoHu / [FO. M. Komsrun, M. B. Tkauésa, H. E. ®&nopoa, M. N.
[Ma6ynuH]. — 7-e m3a. — M. : IlpocBemenue, 2019.

I'eomerpus. 10 — 11 xmaccel : y4ed. mnst oOmieoOpa3oBar. opraHu3amuii . 0a30BBIA U

npodwun. ypoau/ [JI. C. AranacsH, B. @. byryzos, C. b. Kagomrnes u np.] — M. : [Ipocsemnienue,
2019.

JonosiHuTE/IbHAS Y4eOHO-MeToAuYecKAasl JJUTEPATypPa U UCTOUYHUKH

Jlunaktuueckue  Marepualibl MO0  OCHOBHBIM  pasnenam  anreOpsl  (COOpHHMKH
Pa3HOYPOBHEBBIX IO3HABATEJIBHBIX M DPA3BUBAIONIMX 3aJaHui, 00ecreduBarolINX YCBOEHUE
MaTeMaTHYeCKUX 3HAHUM KaK Ha PerpoayKTUBHOM, TaK U Ha MPOIYKTUBHOM YPOBHSIX).

KoHTponbpHO-u3MepuTenbHble MaTepuaibl 0 OCHOBHBIM pa3zfellaM Kypca MaTeMaTHKH
(Coopuuku 3amaHuii (B TOM YHCJIE TECTOBBIX), 00ECIEUMBAIOIMIMX IUATHOCTUKY M KOHTPOJH
KayecTBa OOy4eHHsI B COOTBETCTBUU C TPEOOBAaHUSMHU K YPOBHIO MOJITOTOBKH BBITYCKHHKOB,
3aKpeIICHHBIMU B CTaHAAPTE)

Nzyuenune reomerpun B 10-11 kaccax: Metoa. pekomenaanuu k yue0.: Ka. s yaurens
/ C.M. Caaksn, B.®. byry30B. — 2-¢ u3a. — M.: [IpocBenienue

JlunakTuyeckue Marepuainbl Mo anreOpe W Havanmam aHanmm3a juisi 10 kmacca / B.M.

Usnes, C.M. Caaksn, C.H1. llIBapudypa. — M.: [Ipocsenienue

CamocTosTenbHbIE M KOHTPOJBHBIE palbOTHl MO airedpe W Hadajgam aHanu3a it 10
knacca / A.Il. Epmosa, B.B. I'ono6oponsko — M.: MJIEKCA

3amaun mo anreOpe u Havamam aHaimm3a it 10-11  kmaccoB /  C.M.CaaksH,
A.M.T'onsaman, [.B. Jlenucos. — M.: [IpocBeiienue

N3yuenue anreOpsl u Hauana aHanu3a B 10 kmacce: kH. s yuutens / H.E.®&nopona,
M.B.TkaueBa — M.: [IpocBemienune

AnreOpa ¥ Hayajga MaTeMaTHYeCKOTO aHanu3a. Jlummaktudeckue matepuanbl. 10 kimacc.
VYray6néunsiit yposens / [llabynun M. 1., Tkauésa M. B., ®&noposa H. E. u np.

AnreOpa u Hayana MaTeMaTH4eckoro aHanu3a. Temaruueckue Tecthl. 10 kmacc. bazoBsiii
u yriny6nénusiii yposau /TkauéBa M. B., ®énoposa H. E.

AnreOpa 1 Hayana MaTeMaTHYeCKOro aHanuza. Meroanyeckue pekomenaamnuu 10 kmace /
®énoposa H. E., Tkauésa M. B.

Hunaktuueckue marepuansl. 10 kimacc: 6a3oBeiif U npod. yposuu / b.I'. 3uB. — M.:
IIpocsemienue

OcHoBHble UHTEpHET-pecypchbl
http://www.edu.ru — denepanbhsiii mopran «Poccuiickoe oOpazoBaHue»



http://www.edu.ru/

http://www.school.edu.ru — Poccuiickuii 0011e00pa3oBaTeIbHbII MOpTa

http://www.ege.edu.ru  — mopranm  WHPOPMANMOHHOW  TOIACPKKH  EmuHOTrO
rOCY/IapCTBEHHOTO YK3aMEHa

http://www.school-collection.edu.ru — eaunas kosuiekius MUMPOBBIX 00pa30BaTEIBHBIX
pecypcoB

http://www.1september.ru — razera «Maremarukay, u3nareabctBo «IlepBoe ceHTIOps»

http://ilib.mccme.ru/ — Mutepuer-oubamnoTeka caiita MOCKOBCKOTO IIEHTpa
HEMPEPHIBHOIO MATEMATHUYECKOTO 00pa30BaHMS.

http://etudes.ru — MaremaTiu4ecKue 3TIObI.

http://kvant.mccme.ru/ — Hay4Ho-momyssIpHBIA  (PU3MKO-MATEMATHUECKHI  HKypHA
KBanry.

http://lib.mexmat.ru/books/3275 - DNeKTpOHHAS OubIMoTEeKA MEXaHUKO-

MaTeMaTH4ecKoro (hakynbprera MOCKOBCKOTO rOCy/IapCTBEHHOI'O YHUBEPCUTETA.



http://www.school.edu.ru/
http://www.еgе.edu.ru/
http://www.school-collection.edu.ru/
http://www.1september.ru/
http://ilib.mccme.ru/
http://etudes.ru/
http://kvant.mccme.ru/
http://lib.mexmat.ru/books/3275

KAJIEHJIAPHO - TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumenoBanue pa3znesoB u | KoJ- Buabl 1esiTeIbHOCTH Jlata nmpoBeaeHust
n/n TeM BO Ilnanupyemas | DakTuveckas
4acoB
BBoaHoe moBTOpeHue
1 BripakeHust 1 Ux npeoOpa3oBaHuUs. 1 BEINONHATE TOXK/IECTBEHHBIE TPE0Opa30BaHMUs 02.09 - 10.09
KBagpaTHbIil TPEXWIEH U €r0 KOPHU palMOHAIBHBIX BBIPAKECHUM.
2 CaoiictBa u rpaduk GpyHKIUHI 1 OmnpenensaTs 1 OMUCHIBATh CBOMCTBA (DyHKIIUH 11O 02.09 —10.09
3 Ksangparnunas QyHkmms 1 ee rpaduKy, CTpOUTH UX TPaPUKHU. 02.09 —10.09
4 Crenenb u €€ cBolictBa. KBampaTHbie 1 BEINOJIHATE OCHOBHBIE IEHCTBUSA CO CTENEHIMU C 02.09 —10.09
KOPHU paIMoOHAIBLHBIM ITOKa3aTesIeM, ¢ MHOTOUICHAMH 1
5 YpaBHEHUS C OJTHOM NTEPEMEHHOMN 1 anreOpanYeCKuMu IpoOsAMH. 02.09 - 10.09
6 HepaseHnctBa ¢ oHOM nepeMeHHOM 1 Pematk nuHelHbIC, KBaAPATHBIC YPABHCHUS 1 02.09 —10.09
7 Cucremsl ypaBHEHUI BTOPOH 1 palnOHAILHBIC yPABHCHUA, CBOJAIINCCS K HAM, 13.09 -17.09
CTelen CUCTEMBbI ypaBHEHUH.
8 PeleHue 33124 ¢ TIOMOIIBIO CHCTEM 1 PeH_Ia}“B nnHeﬁHHeuH KBaJIpaTHbIE HEPABEHCTBA C 13.09 — 17.09
ypaBHEHHUI BTOPOif CTeNeHH OJIHOM TMepeMEHHON U UX CUCTEMBI.
9 Tporpeccun 1 Pemath TekcToBbIe 3a1aun anre6panquKP£M 13.09 — 17.09
10 Bxoonaa konmponvnas paboma 1 MCTO/IOM, HHTCPIPETUPOBATE IOy CHHbIN 13.09 -17.09
pe3ynbTaT, IPOBOJAUTH OTOOP PELICHH, UCXOIs
u3 GopMYIUPOBKHU 3a/1aUH.
BBenenune. AkCHOMBI CTEpPeOMETPUM U MX 5
cJIe/ICTBUS
11 [Ipeamet crepeoMeTpuu. AKCHOMBI 1 Hcnonvzyrom ocnosHvle nousmus 13.09 -17.09
CTepeOMETpUHU cmepeomMempuu, AKCUOMbl CrepeomMempuu u
12 HekoTtopsie crieacTBUs U3 aKCUOM 1 Ce0CmaUst U3 aKkCuom cmepeomempuu npu 13.09 -17.09
13 Pemienue 3aga4 Ha mpuMeHeHUe 1 peutenuu 3a0ay. 20.09 — 24.09
AKCUOM U cJ‘[eHCTBHI‘/’I N3 HUX Pacno3naror Ha YCPTEIKAX U MOJLCIIAX
14 Pemrenue 3agau Ha npuMeHeHUe 1 npoctpancTBeHHBIC (hOpMbI. COOTHOCST 20.09 — 24.09
aKCUOM U CJ'ICI[CTBI/II\/'I U3 HUX TpeXMepHHe O6’B€KTLI C UX OIMMCaHUsIMMU,
15 Pemienue 3agau Ha npuMeHeHUe 1 M300paKEHUSAMH. 20.09 — 24.09

aKCHOM M CIIEACTBHUM 13 HUX




JICJ'II/IMOCTB quceJa

10

16 AHanu3 ~ KOHTPOJIbHOM  paboThI. 1 [IpumeHsTh CBOKCTBAa CyMMBI, pa3HOCTH U 20.09 —24.09
[TonsiTue nenumMocTu NIPOM3BEACHHUS YHCEN IPU PEIICHUH 3a/1a4.
17. Jlenenue cyMMbl M IPOU3BEIECHUS 1 Haxomuts octaTku OT JesieHNs pa3IMuHbIX 20.09 —24.09
18. Jenenue ¢ ocTaTkoM 1 YUCJIOBBIX BBIPAKEHUM (B YACTHOCTH, CTETICHEH ) 20.09 — 24.09
19 [pu3HaKU JETMMOCTH 1 Ha HaTypaJibHbIE yucia. Jloka3piBaTh CBOMCTBA 27.09 - 01.10
20 [Tpu3Haku qeTMMOCTH 1 nenuMocT Ha 3 v Ha 9. JleMoHCTpHpOBaTh 27.09 -01.10
21 CpaBHeHHUs 1 pUMEHEHHE TIPU3HAKOB U CBOWCTB JIETTUMOCTH 27.09 —01.10
22 PenieHue ypaBHEHM B LEJIBIX YUCIIAX 1 npH peneHut 3ana4. OObACHATS CMBICIT IIOHATHS 27.09 -01.10
23 | Pemrenne ypaBHEHUH B IIEJIBIX YHCIIAX 1 «CpaBHCHUE) 1 TCOPHH CPABHCHIH. HpHBQHHTB 27.09 —01.10
24 | O6oOwenue 1o TeMe «JleammMocTh 1 HPUMEPBI IPUMCHEHIS CBOMCTB CPABHCHNH TP 27.09 - 01.10
. peIeHn 331249 Ha IETMMOCTh. Mcronp30BaTh mpu
25 Konmponvnas paboma MNel 1 PCHICHUH 3a/iad H3YHCHHBIC anCO6H PCHICHHA 04.10-08.10
«Jlenumocms uucen» ypaBHEHUI TIEPBOW U BTOPOU CTETICHH C JABYMS
HEU3BECTHHIMU B LIEJIBIX YHCIAX
I'nasa |. [lapanjieJbHOCTH NPSIMBIX H 11
IVIOCKOCTel
26 [TapannensHbIe IPSIMBIC B 1 Buioensrom na wepmedsice napannenvrule npsamule. 04.10 - 08.10
npoctpanctse. [lapamiensHocTh Tpex Onpeodensaiom BO3MOXKHbBIE CITydau B3aUMHOTO
MIPSIMBIX PaCMOJIOKEHUS ABYX MPSAMBIX B IPOCTPAHCTBE,
27 [TapannenbHOCTh NPSIMO U 1 IpAMOH 1 TI0CKOCTH. ONUCHIBAIOT B3aMMHOE 04.10 -08.10
TJI0CKOCTH pacmoio;KeHue MPSIMbIX B TPOCTPAHCTBE,
28 Pemenue 3a1au Ha mapaieIbHOCTD 1 apryMEHTUPYIOT CBOU CYXJECHHUS 00 3TOM 04.10 - 08.10
MPSAMBIX, PAMOU U TJIOCKOCTH B pacnosioxeHuu. [lpumensiom cBOMCTBa U
POCTPAHCTBE MPU3HAKY MapalieIbHOCTH MPSAMBIX U TUIOCKOCTEH
29 Pemenue 3a1au Ha mapaIeIbHOCTD 1 IpU pelIeHue 3a1a4. Boiuucusaiom Y201 mexncoy 04.10 - 08.10
MPSIMBIX, MPSIMOM U MIJIOCKOCTH 08Y M5 NPAMBIMUL.
30 Pemrenue 3a1au Ha mapaysIeNnbHOCTD 1 04.10 - 08.10
MPSIMBIX, PSIMOM U TIJIOCKOCTH
31 CkpeluBarouuecs rnpsiMple 1 11.10-15.10
32 VYTiIBl € COHANpaBICHHBIMU 1 11.10 - 15.10
CTOPOHAMHU. YTOJ MEXAY NPSIMBIMU
33 Pemenue 3agau mo teMe 1 11.10 - 15.10




«[TapamiensHOCTh NpsMBIX. [Ipsmont
U IJIOCKOCTH

34 O06o006meHne 1o Teme 1 11.10 - 15.10
«[TapamiensHOCTh NpsAMBIX. [Ipsmoint
Y TUTOCKOCTH
35 Konmponsnas paboma Ne2 no meme 1 11.10-15.10
«llapannenvsnocms npamepix,
NPAMOIL U RIOCKOCHU)
Crenenb ¢ 1eliCTBUTEIbHBIM NOKA3aTeJeM 11
36 AHanm3 KOHTPOJIBHOHN pabOTHI. 1 HaxomuThs cymmy OeCKOHEUHO yOBIBAIOIIECH 18.10 — 22.10
JlelicTBUTENBbHBIC YHCTIA reOMETPUYECKON TPOTrPECCHH.
37 JleficTBUTENIbHBIC YHCTIa 1 [TepeBouTH OECKOHEYHYIO TTEPUOTUIECKYIO 18.10 — 22.10
38 BeckoneuHo yObIBaromias 1 JpoOb B OOBIKHOBEHHYIO JIPOOB. 18.10 — 22.10
TF€OMETPHUUYECKAs] IPOTPECCHSI [IpuBoauTh MpUMeEpHI (AaBaTh ONPEIEIICHUE)
39 ApudmMeTnueckuii KOpeHb 1 apudMeTHIECKUX KOPHEH HATypaIbHOU CTETICHHU. 18.10 — 22.10
HATYPaIbHON CTENEHH [IpuMmensTh npaBua JEHCTBUH C paalKalaMH,
40 ApI/I(bMeTI/I‘IeCKI/Iﬁ KOpEHb 1 BBIPAXKCHHUAMHU CO CTENICHAMH C pallMOHAJIbLHBIM 18.10 - 22.10
HaTypaﬂBHOﬁ CTEIICHU IMMOKAa3aTCJIEM IIPU BBIYUCICHUAX U
41 ApubMeTHnIecKnii KOpeHb 1 NpeoOpa3OBaHUSX BBIPAXKCHHIL 18.10 — 22.10
HATypaJIbHON CTENeHU
42 CrerneHp ¢ palliOHAIBHBIM H 1 25.10-29.10
JNeHCTBUTENBHBIM MTOKA3aTEIsIMU
43 CrerneHp ¢ palliOHAIBHBIM H 1 25.10-29.10
JNEHCTBUTENBHBIM MMOKA3aTEISIMU
44 CrerneHpb ¢ palliOHAJIbHBIM H 1 25.10 - 29.10
JEHCTBUTENBHBIM MOKa3aTeIsIMU
45 O060611eHME 110 TeMe «CTeIeHb C 1 25.10 - 29.10
JEMCTBUTENBHBIM MOKa3aTeIeM»
46 Konmpononas pavoma Ne3 no meme 1 25.10 - 29.10
«Cmenenbs c oelicmeumenbHbiM
nokazamenem»
Crenennasi pynkuus 14
47 | Auanus KOHTPONBHOI PaGOTEL. 1 ITo rpadukam creneHHbIX GyHKIUH (B | 25.10-29.10




Crenennasi pyHKIUS, €€ CBOWCTBA U
rpadux

3aBHCHUMOCTH OT MOKa3aTesl CTENIEHU) ONKCHIBATD
WX CBOMCTBA (MOHOTOHHOCTb, OTPAaHUYEHHOCTb,

48 | CrenenHas QpyHKIuUs, €€ CBONCTBA U 1 YETHOCTh, HEUETHOCTB ). 8.11-12.11
rpadux CTpouTh CXeMaTHYECKHU Tpa(UK CTEIICHHOM
49 B3anmuo obpaTHbie GyHKITUH. 1 (bynkiuy B 3aBHCHMOCTH OT TIPHHAICAKHOCTH 8.11-12.11
CrioskHbIe (yHKIHT MOKa3aTes CTeIICH! (B aHATMTHYECKOH 3aIiCH
50 B3anmuo obpaTHbIe pyHKITHH. 1 paccMaTprBaeMOoi (GyHKIMH) K OHOMY U3 8.11-12.11
CriosHbie hyHKIHH paccMaTpruBaeMbIX YHCIOBBIX MHOXECTB (IIPU
51 | JpoGHo-nuneiinas yHKims 1 MOKa3aTesx, némHa)mvemame MHOJKECTBY HEITBIX 811_12.11
52 PaBHOCWIIBHBIC ypaBHEHHS U 1 HHCCL, TIPH JIOOBIX ICHCTBUTCIIBHBIX 8.11-12.11
HEDABCHCTEA MOKAa3aTessaX) U MePEeIHCIsATh €€ CBOHMCTRA.
53 PaBHOCIIBHEIC YDABHCHNA H 1 Pacnio3naBath paBHOCHIIBHBIE IPEOOpPa30BaHMS, 811_1211
HepaBeHCTBa peoOpa30BaHusl, TPUBOIAIINE K YPABHEHHUIO-
CIICJICTBHIO.
54 | UppanmoHanbHbIe ypaBHCHHS 1 8 . 15.11-19.11
Pemate mpocreiinme uppanuoHaIbHbIE
55 WppanmonanbHpie ypaBHEHHS 1 S 15.11-19.11
56 | MppauuroHaisHbIC HEPABCHCTBA 1 }I; ) 15.11-19.11
acro3HaBaTh TpadUKu U CTPOUTH TpaduKu
57 HppanmonaibHpie HEPAaBEHCTBA 1 CTeMeHHBIX (bYHKIWMH, HCTIOMb3yS 15.11-19.11
gg IéInguHOHanLHHe HCpAaBCHCTBA 1 rpadOTIOCTPOUTEINHN, H3y4aTh CBOMCTBA (PYHKITHIA ﬁﬁ - gﬁ
oOIIIeHUE TI0 TeMe TI0 TeMe 10 HX rpadHKaM. 11-19.
5 «Crenennas QyHKIAD . BhInoaHATs NpeoOpa3zoBanus rpauKkoB 55 113611
Konmponsnas paboma Ned no meme CTENEHHbIX (PYyHKIMIA: MapauIelbHbIi IepeHoc. Al =20
«Cmenennas gynxuusn» [IpuMeHATH CBOMCTBA CTENECHHOM (DYHKIMH IIPU
peLICHUH PUKIIAIHBIX 3a/1a4 U 33734
TIOBBIIIICHHON CIIOYKHOCTH.
I'nasa |. [IapanjieJbHOCTh NPSIMBIX H 9
IVIOCKOCTel
61 AHanu3 KOHTPOJIbHOM pabOTHI. 1 Onpeodensaiom napanienvbHvle NIOCKOCHIU. 22.11 - 26.11
[TapannensHbie MIOCKOCTU Hcnonwv3yrom ceoticmea napaiieibHbix
62 CBOICTBO MapajuieNIbHBIX INIOCKOCTEN 1 niockocmetl npu peweruu 3a0ay. CTposT 22.11-26.11
63 Tetpasip 1 TeTpas’ap, Kyd u napamienenunen. CTposT 22.11 -26.11
64 [Tapannenenunen 1 pocTeiIne cedeHus Kyoa, TeTpasapa. 2211 -26.11
65 3ajaun Ha MOCTPOEHUE CEYEHUN 1 22.11 - 26.11




66 3a1aun Ha MOCTPOCHHUE CCUCHMIA 1 29.11 - 3.12
67 3aiaun Ha MOCTPOCHHUE CCUCHHMIA 1 29.11 - 3.12
68 O06o006menne o Teme 1 29.11 - 3.12
«ITapamienbHOCTh INIOCKOCTEN»
69 Konmponsnas paboma Ne5 no meme 1 29.11 - 3.12
«llapannenvnocms naockocmeiry
IlokazaTenbHasi QyHKUMSA 10
70 AHanu3 KOHTPOJIbHOM pabOTHI. 1 [To rpadukam noxazarenbHON GyHKINUU 29.11-3.12
[TokazarenpHas QyHKIUA, €€ OTIMCBIBATh €€ CBOMCTBA (MOHOTOHHOCTb,
CBOICTBa U rpaduk OTPaHUYEHHOCTB ).
71 [TokazarenpHas QyHKIHA, €€ 1 [IpuBOIUTE TIpHMEPHI TTOKA3ATEIBHON (DYHKIIUH 29.11-3.12
CBOMCTBA U TpaduK (3amanHO¥ ¢ moMoIEI0 GopMyIsl i rpaduka),
72 [TokazarenabHble ypaBHEHUS 1 obmnaiarolelt 3aJaHHBIMU CBOMCTBAMHU 6.12 —10.12
73 | IlokasaTenbHbIE ypaBHEHUS 1 | (Hanpumep, OrPaHUYEHHOCTH). AHATH3UPOBATH 6.12 - 10.12
74 [Toka3aTenpHbIC HEpABEHCTBA 1 NOBE/ICHNE (QYHKIMI HA PA3IMYHBIX Y4acTKax 6.12 - 10.12
75 IToka3aTenpHbIC HEPABEHCTBA 1 0071aCTH OTPE/ICTICHHSI. 6.12 - 10.12
76 Cucremsl MOKa3aTeNbHBIX YPaBHEHUM 1 Pemats mpocreninue noxasareabHbIe YpaBHEHHS, 6.12 -10.12
¥ HEDABCHCTB HEPAaBEHCTBA U UX CUCTEMBIL.
77 CucTeMbl MMOKA3aTCIbHBIX YPaBHCHHI 1 Pemare nokasarenbHpIe ypaBHEHHsA METOIAMH 6.12 - 10.12
1 HEPABEHCTB Pa3NoKeHUs: Ha MHOXKHUTEIH, cnoco601v£ 3aMEHBI
78 O606I_HCHI/IC O TEME TI0 TEME 1 HEHU3BCCTHOI'O, C UCIIOJIb30BAHUEM CBOUCTB 13.12 - 17.12
«ToxazatenbHas QYHKIHA» GbyHKIMH, peliaTh ypaBHEHHS, CBOISIINECS K
79 | Konmponvuaa paboma Ne6 no meme 1 KBa/IpaTHBIM. 13.12-17.12
«Ilokazamensnas ynkuus» PacnioznaBatp “rpa(bm(n U CTPOUTH rpaduk
MOKa3aTeabHON (YHKIIMH, UCTIONIB3YS
rpadonocTpouTenu, u3y4atb CBOMCTBA QyHKIIUH
1o rpadukam.
®opMynupoBaTh TUIOTE3bl O KOJIMYECTBE KOPHEH
ypaBHEHUH, COJIEPIKAIINX TTOKA3aTEIbHYIO
(GyHKIIHIO, U IPOBEPSATH UX.
[IpumeHsTH cBOMCTBA OKAa3aTENbHON PYHKIIUN
U PEIICHUY TPUKIIATHBIX 33124
Jlorapudgmuueckasi pyHkuus 16




80 AHanmn3 KOHTPOJIBHOM pabOTHI. 1 Pemrats npocreiimue norapudpmMudeckne 13.12 -17.12
Jlorapugmel ypaBHEHHUS, JIOTapHU(PMUIECKHE HEPAaBEHCTBA U MX
81 Jlorapudmer 1 cuctembl. Pemrate torapuMudecKkue ypaBHCHHS 13.12-17.12
82 CaoiicTBa jorapnumon 1 pa3IMYHBIMU METOJIAMHU. 13.12 -17.12
83 CBoiicTBa J0orapumMoB 1 Pacniosnasath rpaduku U CTpOUTH rpaduk 13.12 -17.12
84 JlecsiTuuHbIEe U HATYpajbHbIE 1 Jorapu(pMUYIEcKol HYHKIHH, HCIIONB3Ysl 20.12 -24.12
J'IOl"apI/I(bMI)I. qjopMyﬂa rnepexoaa Fpa(i)OHOCTPOI/ITCJ'H/I, HU3y4yaTb CBOMCTBA q)yHKHI/II/I
85 JlecsiTuuHBIC U HATypaJIbHBIE 1 1o rpagukam, ‘bOPl:/IYHHPOBani TUIIOTE3BI O 20.12 - 24.12
norapudmer. PopMyIta epexoza KOJINYEeCTBE KOPHEH ypaBHEHUH, COAEPIKAIIIIX
86 Jlorapudmmaeckas GyHKIUS, € 1 JOrapupMIIeCKyI0 GYHKIHIO, X IPOBEPSTH HX. 20.12 - 24.12
CBOJiCTBa 1 rpaduK [IpumensTh cBoOlicTBa TOrapuPMUUYECKON
87 Jlorapudmuueckast QyHKIHS, €€ 1 (yHKIMHI NPH PEIICHHH NIPHKIIAJHBIX 33714 1 20.12 —24.12
CBOHCTBA U rpaduK 3a/1a4 NOBBIIIEHHON CJIOKHOCTH BBINIOJIHATH
83 Tlorapudmuieckue ypaBHeH s 1 npOCTeﬁmI/ze npeoOpazoBaHms noragmbMqucmx 2012 — 24.12
89 HOFapI/I(bMI/I‘IeCKI/IG ypaBHEHHS 1 BBIPAXCHUHN C UCIIO0JIB30BaAHNEM CBOHCTB 20.12 —24.12
90 Jlorapudmuueckne ypaBHEHUS 1 110rapu(MOB, € NOMOIIbIO (bOpll’IyH epexona. 27.12 —28.12
91 Jlorapudmudeckre HepaBeHCTBA 1 Io rpacuxy ?orapvmbMquCKon yHimH 27.12 — 28.12
92 JlorapudmMuueckrie HepaBeHCTBA 1 OIHCHIBATE €& CBOKCTBA (MOHOTOHHOCT®, 10.01 —14.01
93 JlorapudmMuueckre HepaBeHCTBA 1 OTpaHHMHCHHOCTD). . 10.01 -14.01
91 T ———— 1 [TpuBoIUTH NpHMEpBI Jorapu@MuuecKon 10,01 —14.01
(JTorapHpMIECcKas (yHKIID byHKIIMY (3a1aHHOM C [IOMOLLbIO (bOpMYJEBI WIIH
rpaduka), obaagaronieil 3aJaHHBIMU CBOHCTBAMH
95 Konumponwvnasn paboma Ne7 no meme 1 (HanpUMEp, OTPAHHHICHHOCTH). 10.01 -14.01
«lozapugpmuueckan gynkyua»
I'nasa Il. [lepnenanKy/JAsIpHOCTH NPSAMBIX U
IIOCKOCTel
96 AHanmn3 KOHTPOJIBHOM pabOTHI. 1 OnuceIBarOT B3aMMHOE PacIoOIOKEHUE 10.01 -14.01

[leprienauKynspHbIE IPSIMBbIE B
npocrpasctse. [lapamnensHbie
IpsIMble, NEPIEHANKYIISIPHBIE K
IIJI0CKOCTH

IUIOCKOCTEH B MMPOCTPAHCTBEC, APryMCHTHUPYIOT
CBOU CYKJACHUA 00 3TOM PacCIoJIOKCHHUH.
Buwioensiom na uepmeoice nepneHduKyﬂﬂprle
npsimsie u ni1oCKOCmu. prweHﬂiom CBOICTBA U




97 [Tpu3Hak mepneHIUKYIIPHOCTH
IIPSIMOM U TUIOCKOCTHU

98 Teopema o psiMoiA,
MEPIICHIUKYISIPHON K TUIOCKOCTH

99 Pemenue 3agau Ha
MEPIICHIUKYIIIPHOCTD MPSIMOU 1
IJIOCKOCTH

100 | Pemrenue 3amad Ha
MEPIICHIUKYIIIPHOCTD MPSIMOU 1
IIOCKOCTH

101 Pemrenne 3amay Ha
MIEPIICHIUKYIIIPHOCTD MPSIMOU 1
IIOCKOCTH

102 PaccrosHue oT TOYKH 00 IUIOCKOCTH.
Teopema 0 Tpex mepneHIuKyIsIpax

103 | Yrox Mexay nMpsSMOU U TIIIOCKOCTHIO

104 Pemenne 3a1a4 Ha mpuMeHeHNe
TEOPEMBI O TPEX MEePICHANKYISIpax

105 Pemenue 3agau Ha mpuMeHeHHe
TEOPEMBI O TPEX MEePICHANKYISIpax

106 Pemenue 3agau Ha HaXOXKJECHUE yriia
MEXIY MPSIMOK U IIIOCKOCTHIO

107 Pemenue 3agau Ha HaXOXKIECHUE yriia
MEX]Ty IPSIMOI M TUIOCKOCTBIO

108 | JIByrpaHHblii yroi

109 | IIpu3Hak neprneHAUKYISIPHOCTH IBYX
MJI0CKOCTEM

110 | IlpsMoyrosbHbIi napasienenunesn

111 | CBoiicTBa NPSIMOYTOJIBHOTO
napajuieNienunena

112 Pemenue 3amau Ha

MEePIEHIUKYISIPHOCTD MPSAMBIX U
IJIOCKOCTEN

NPU3HAKU TIEPIICHINKYISIPHOCTH TIPSIMBIX U
IJIOCKOCTEH mpH pemeHuu 3aaad. Onpedensiom
Ha uepmedice NEPREHOUKYIAD U HAKIOHHYIO.
Haxoosam yeon medxcoy npsamoii u niockocmoio,
JIUHETIHDLU Y201 08Y2PAHHO20 Y2ad.
AHAIH3UPYIOT B MIPOCTEHININAX CITydasX B3aUMHOE
pacmoio’keHrne 0OBEKTOB B IPOCTPAHCTBE.

10.01 - 14.01

17.01-21.01

17.01-21.01

17.01-21.01

17.01-21.01

17.01-21.01

17.01-21.01

24.01 -28.01

24.01 -28.01

24.01 -28.01

24.01 -28.01

24.01 —28.01

24.01 -28.01

31.01 -4.02

31.01 -4.02

31.01 -4.02




113 | Pemrenue 3ama4 Ha 31.01 4.02
MEPICHIUKYISIPHOCTD MPSMBIX H
IIJIOCKOCTEN

114 | O6obmenne mo Teme 31.01 -4.02
«[lepneHIUKYISIPHOCTD TPSIMBIX U
IIJIOCKOCTEN

115 | Konmponwvuas paooma Ne8 no meme 31.01-4.02
«llepnenouxkynapnocms npamuix u
nJa0CcKocmeu

Tpuronomerpuuyeckue GpopmyJibl

116 | AHamu3 KOHTPOJIBHOH pabOTHI. [IpumensTs npu npeodbpazoBaHUsIX U 7.02 -11.02
Pannannas mepa yrna BBIUUCTICHUSIX (POPMYJIBI CBSI3U

117 | IloBopoT TOUKH BOKPYT Hayala TPUTOHOMETPUUECKUX PYHKIMI YIJIOB a U —a, 7.02 -11.02
KOOpAMHAT (bopMyITBI croKeHHs, GOPMYITBI TBOHBIX U

118 [ToBOpOT TOYKHM BOKPYT Havasa HIOJIOBUHHBIX YIJIOB, ()OPMYJIbI IPUBEACHUS, 7.02 -11.02
KOODIMHAT (bopMyIBl CyMMBI U Pa3HOCTU CUHYCOB, CYMMBI U

119 Ompenenenue CUHyca, KOCUHYCA, Pa3HOCTH KOCHHYCOB. 7.02 -11.02
TaHreHca yria Jloka3pIBaTh TOXK/IECTBA, IPUMEHSIS Pa3IMYHbIE

120 3HaKM CHHYCa, KOCHHYCA, TAHTCHCa METO/BI, HCIIOJIb3Ysl BCE U3YYCHHBIC (DOPMYIIBL. 7.02 -11.02

121 3aBUCUMOCTb MEXK/Ty CHHYCOM, IIprMeHsTh BCe H3yYCHHbIC CBOMCTBA M HOPMYIIBI 7.02 -11.02
KOCHHYCOM, U TAHTE€HCOM OJHOTO U IpH PCHICHMH IIPUKIAAHBIX 3a71a4 U 3a1a4
TOrO e yria MOBBIILIEHHOW c0KHOCTU. [lepeBoauTh

122 Tpuronomerpuueckue 135ToxkaecTra I'PajyCHYI0 MePy B PajiiaHHyIO 1 00paTHO. 14.02 — 18.02

123 | TpUroHOMETPUYECKUE TOKIECTBA HaxonuTh Ha OKPYKHOCTH TMOJIOKEHUE TOUKH, 14.02 — 18.02

124 | Cunyc, KOCHHYC, TAHTCHC YIJIOB O M — COOTBETCTBYIOLICH IAHHOMY JICHCTBUTEILHOMY 14.02 - 18.02
o YHUCITY.

125 | dopMmymsl cloKeHuA Haxonuth 3Haku 3HaYeHH cUHyca, KOCUHYCA, 14.02 —18.02

126 | ®opmyIibl CIOXKEHHS TaHreHea qucna. 14.02 —18.02

127 | Cunyc, KOCUHYC M TaHT'€HC ABOMHOTO BEUBIATE 3BHCHMOCTh MEXKLY CHHYCOM, 14.02 - 18.02
yria KOCHHYCOM, TAHT€HCOM OJTHOTO M TOTO XK€ yIJa.

128 | Cunyc, KOCHHYC ¥ TaHT€HC JABOWHOTO TIpUMEHATL JaHHBIC 3ABHCHMOCTH JUIs 21.02 — 25.02
yrIa ZI0Ka3aTeNLCTBA TOXKAECTBA, B HACTHOCTH Ha

129 | Cunyc, KOCHHYC ¥ TaHTEHC OTIPEACTICHHDIX MHOMCCTBAX. 21.02 — 25.02




IIOJIOBMHHOTI'O YyIJjia

130 | Cunyc, KOCHHYC ¥ TaHTE€HC 1 21.02 — 25.02
MIOJIOBHHHOTO yTJIa

131 | ®opmyIel puBeICHS 1 21.02 — 25.02

132 | ®opmyIibl IpUBeICHHSI 1 28.02 — 04.03

133 | Cymma u pa3HocTh cuHycoB. CymMma 1 28.02 — 04.03
Y Pa3HOCTh KOCHHYCOB

134 | Cymma u pa3HoCTh cuHycoB. CymMma 1 28.02 — 04.03
Y pa3HOCTh KOCHHYCOB

135 | [IpomsBeneHne CHHYCOB U KOCHHYCOB 1 28.02 — 04.03

136 | O6oOmenHue mo Teme 1 28.02 — 04.03
«Tpuronomerpuuecke GopMyIb)

137 | Konmponvhas paooma Ne9 no meme 1 28.02 - 04.03
«Tpuzonomempuueckue popmynvt»

TpuroHomeTpuyeckue ypaBHeHuUst

138 | AHanu3 KOHTPOJBHOU padOTHI. 1 [IpuMeHATh BCce M3y4eHHBIE CBONCTBA U CITOCOOBI 9.03-11.03
YpaBHeHue COS X = a pelIeHUs] TPUTOHOMETPUYECKUX YPABHEHHUI U

139 | VYpaBHeHue COS X = a 1 HEPaBEHCTB MPH PEIICHUH MPUKIIATHBIX 3a/1a4. 9.03-11.03

140 VYpaBHenwue Sin X =a | 1 YMeTh HaXOAUTh APKCUHYC, APKKOCUHYC, 9.03 -11.03

141 VpaBHeHHe sinx=a 1 apKTaHI'€HC JIECTBUTEIIFHOIO YK CJIA, rpaMOTHO 14.03 — 18.03

142 | YpaBHenue tg X = a 1 opmynupys onpezeseHue. 14.03 — 18.03

143 | YpaBHenue tg X = a 1 [TpumeHsITh GOPMYIBI 151 HAXOXKACHUS KOPHEH 14.03 — 18.03

144 | TpuroHOMETpHUYECKHE YPAaBHEHUS, 1 YPaBHEHHI COS X = a, 8in X = a, tg X = a. YMeTh 14.03 - 18.03
CBOJILIMECS K alreOpandecKum pemaTh TPUrOHOMETPUUYECKUE YPABHCHHUS:

145 | TpuroHOMeTpUYECKUE YPaBHEHUS, 1 JIMHEHHBIE OTHOCUTENBHO CHHYCA, KOCHHYCA, 14.03 - 18.03
CBOJISIIIIMECS K aareOpanyecKum TaHI'€HCa yrya (YMCIa), CBOJSIIMECS K

146 | OHOPOAHBIE U JTUHENHBIE YPABHEHHS 1 KBA/IPATHBIM H JPYTUM alIreOpauyecKium 14.03 — 18.03

147 | OnHOpOAHBIE U NMHENHbIE ypaBHenus | 1 | YPABHCHHAM IOCJIC 3aMCHBI HCH3BCCTHOTO, 21.03 - 25.03

148 Metoapl 3aMeHBI HEU3BECTHOTO U 1 CBOJVILIMECS K IIPOCTCHILNM 21.03 - 25.03
PATIOKEHHS HA MHOYKUTEIH TPUTOHOMETPHUECKUM YpaBHEHUSM TOCIIEe

149 | Metoabl 3aMeHbI HEU3BECTHOTO U 1 PAsTOKCHUA Ha MHOIKHITCITH. 21.03 -25.03
pa3noKeHus: Ha MHOXKHUTEIN

150 MeTo/ OLIEHKH JIEBOW U MPaBOil 1 21.03 — 25.03




4acTe TPUTOHOMETPUYECKOIO
YpaBHEHUs

151 | Meron oleHKHU JI€BOW U IIPaBOi 1 21.03 —25.03
4acTe TPUTOHOMETPUYECKOIO
ypaBHECHUS
152 | Cucrembl TPUTOHOMETPHUIECKUX 1 21.03 —25.03
ypaBHEHUU
153 | TpuroHoMmerpruyeckne HEpaBEHCTBA 1 04.04 — 08.04
154 | TpuroHoMeTpuyecKre HEpaBEHCTBA 1 04.04 — 08.04
155 O06o001menue mo Teme 1 04.04 — 08.04
«TpUTrOHOMETPUYECKHE YPaBHEHUS)
156 | Konmponvnas paooma Nel0) no 1 04.04 — 08.04
meme «Tpuconomempuueckue
ypasnenusn»
I'naBa Il1l. MHororpannmnk
157 | AHanu3 KOHTPOJIBHOU padoOTHI. 1 Onpeodensirom 6uo npasunbrnoco muozoepannuxka u | 04.04 —08.04
[ToHsiTHE MHOTOTpaHHUKA eMeHmbl €20  CUMMEmpuu,  UCHOTb3VIOM
158 | [Ipusma 1 Gdopmyny Dunepa onsa evinykivix mHoeoeparnukos | 04.04 —08.04
159 Pemenue 3agau o reme «lIpuzmay 1 npu pewenuu 3aday. H3o00paxkaroT ocHOBHbIC | 11.04 —15.04
160 Pemenue 3agau mo reme «lIpuzmay 1 MHOTOT'PaHHMKH,  BBINOJHAKOT  4YepTexu 1o | 11.04 —15.04
161 | Ilupamupa. [IpaBunbHas nupamuia 1 YCIIOBMSAM 33124, 11.04 — 15.04
162 | [lupamuna. [TpaBunbpHas mupamMuga 1 CTpOAT IpOCTEeHIIIE CCUCHUA IpusMsbL, | 11,04 —15.04
163 | YceuenHas nupamuja 1 TUpaMHUIbL. Pemaror  nmanmmerpuyeckue M | 11,04 — 15.04
164 | YceuenHas nupamua 1 npocTedlne crepeoMeTpuyeckue 3a1aud  Ha [ 11,04 — 15.04
165 | Pemenue 3amau no teme «Ilupamuna» 1 HaxXoKACHUC TCOMCTPHICCKIX  BCIMYHH (mmuH, 18,04 — 22.04
166 CummeTpusi B IpOCTPAHCTBE. 1 YIJIOB, TLIOMIA/IEH ). 18.04 — 22.04
[TpaBunbHBIE MHOTOTPAHHUKH
167 O000111eHNE IO TEME 1 18.04 — 22.04
«MHOTOTpaHHUK»
168 | Konmponwvnas paboma Nell no 1 18.04-22.04

meme «Mnozozpannukuy,




I'naBa |V. BekTopsl B npocTpaHcTBe.
HTorosoe nosropenue

169 | AHanu3 KOHTPOJBHOU PabOTEHI. 1 BeimosHstoT aeilictBus Haja Bekropamu, Haxomar | 18.04 —22.04
[Tonsitue BexTopa. PaBeHCTBO YTOJI MEX/Ty BEKTOPaMH, BBITIOIHSIOT Pa3jioKeHUE
BEKTOPOB o TIBYM HEKOJIJTHHEAPHBIM BEKTOpaMm,

170 | CnoxeHue u BEIYUTAHUE BEKTOPOB 1 BBITIOJTHSFOT paznoxeHne o Tpem | 18.04 —22.04

171 | CioxeHue u BEIYUTaHHE BEKTOPOB 1 HEKOMIIJIAHAPHBIM BEKTOPaM. ITpoBoasT 25.04-29.04

172 | YMHOXEHHE BEKTOpa Ha YUCIIO 1 JI0Ka3aTENbHBIE PACCYXKIACHUS B XOJE DPELICHUSA 25.04-29.04

173 | Kommmanapusie BekTopbl. [IpaBwiio 1 3amad. 25.04-29.04
napauiesienumnea

174 | Pa3noxeHue BeKTOpa 1o TpeM 1 25.04-29.04
HEKOMIUTAHAPHBIM BEKTOPaM

175 | Pa3noxeHue BeKTopa 1o TpeM 1 25.04-29.04
HEKOMILUTAaHAPHBIM BEKTOPaM

176 | OGo6menue o TeMe «BekTopsl B 1 25.04-29.04
IPOCTPAHCTBE)

177 | Konmponvuaa paooma Ne 12 no 1 4.05-6.05
meme «Bexmoput 6 npocmpancmee»

178 | AHanu3 KOHTPOJIBHOU pabOTHI. 1 [ToBTOpEHME OCHOBHBIX TeM Kypca reometpun 10 4.05-6.05
AKCHOMBI CTEPEOMETPHH, CIICACTBHUS KJacca

179 | [MapamienbHOCTD MPSMBIX U 1 10.05-13.05
iockoctel. [leprneHauKynspHOCTh
MPSIMBIX U IJIOCKOCTEH

180 | MHuororpanHuku. BekTopbl B 1 10.05-13.05
MPOCTPAHCTBE, UX MPUMEHEHHUE K
pEIICHUIO 3a/1a4

HTorosoe noBropenune 8

181 | Crenensb c 1efCTBUTENBHBIM 1 [ToBTOpEHUE OCHOBHBIX TeM Kypca anredps! 10 10.05 - 13.05
1oKa3aTeseM KJacca

182 | CreneHHas 1 moka3aTenbHas 1 16.05 - 20.05
GbyHKIIH

183 | Iloka3arenbHble ypaBHEHUS U 1 16.05 — 20.05




HEPaBEHCTBA
184 | Jlorapudmuyeckas pyHKIUS. 1 16.05 - 20.05
Jlorapudmuueckue ypaBHEHUS U
HEPaBEHCTBA
185 | TpuroHomerpuieckue GOPMYIIBL. 1 16.05 - 20.05
TpuronomeTpudeckne ypaBHEHUS
186 | Hmozo6asn konmponvras paboma 1 23.05 - 27.05
187 | AHanu3 KOHTPOJIBHOU PabOTHI. 1 23.05 - 27.05
Pa6ora ¢ KUM
188 | Pabora ¢ KM 1 23.05 — 27.05
Hroro: 188
I'padux npoBeaeHnsi KOHTPOJIbHBIX PadoT
Ne JlaTa npoBeneHust
/i Tembl paGor Inanupyemas | Pakruyeckas
1 Bxoanas koHTpoJIbHASI paboTa 13.09 -17.09
2 KontponbHas padota Nel «/[e1umMocTs urcem» 04.10 - 08.10
3 KontponbHas padota Ne2 o teme «IlapaiiebHOCTh IPSIMBIX, IPSIMOU H 11.10-15.10
TUIOCKOCTH
4 KonTtponbnas pabora Ne3 «CrerneHb ¢ AeWCTBUTEIbHBIM MOKA3aTEIEM)» 25.10 —29.10
5 Kontponbnas pabora Ned «Crenennas QyHKIUSI 22.11 - 26.11
6 KonTtponsHas pabora Ne5 «llapaminenbHOCTb MIOCKOCTEH» 29.11-3.12
7 KonTtponsnas pabora Neb «I[lokazarenpHas GyHKIHDY 13.12-17.12
8 KonTponbHast padota Ne7 «Jlorapudmuueckast QyHKIHD 10.01 - 14.01
9 KonTtponeHast padota Ne8 «llepneHuKyIsspHOCTb MPSIMBIX U MJIOCKOCTEN» 31.01 -4.02
10 KonTtpospHast padota Ne9 «Tpuronomerpuueckue GopmMyIibi» 28.02 — 04.03
11 KonTponpHast padota NelO «Tpuronomerprueckie ypaBHEHHD) 04.04 — 08.04
12 KonTtposnpHast padota Nell «MHOTOrpaHHUKIY 18.04-22.04




13

KontponsHast padora Nel2 «BekTopbl B IPOCTPaHCTBEY

04.05-06.05

14

Wrorosas koHTpoJsibHas paboTa

23.05 -27.05
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