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IMosicHuTeIbHAS 3aMUCKA.

Pabouas mporpamma no matematuke 11 kiacca coctaBiieHa Ha OCHOBE

1. ®enepanprOTO 3aK0Ha OT 29.12.2012 Ne 273-D3 «O6 o6pazoBanmu B Poccutickoii deneparum,

2. IIpuka3 MunucrepcTBa oOpa3oBanust U Hayku Poccuiickoir @enepanuu ot 17 mast 2012r. Ne413 (3apeructpupoBan Munioctom Poccun 7 mioHs
2012r., peructparmorabiii Ne24480) «O0 yrBepkaeHUU (elepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTENLHOTO CTaHIApTa CpeaHero (MOJHOTro) oO0Iero
oOpa3oBaHusm» (B penakuuu npuka3zoB MunoOpHayku Poccuu ot 29.12.2014 Ne 1645, ot 31.12.2015 Nel1578, ot 29 urons 2017 r. N 613

3. Ilucebmo MunuctepcTBa oOpazoBanus U Hayku Poccuiickoir @exepanun ot 19.04.2011 Ne03-255 «O BBenenun (enepaibHBIX TOCYIapCTBEHHBIX
00pa3zoBaTeNIbHBIX CTAHIAPTOB OOIIEro 00pa3oBaHUM

4. Tlocranosnenue ['maBHOTO TOcymapcTBeHHOro Bpada P® ot 22.05.2019r. Ne® «O6 yrBepxaenuu CanlluH 2.4.2.2821-10....» p. «CanurtapHo-
AIUIEMUOJIOTMUECKHE TpeOOBaHMS K YCIOBUSIM U OpraHU3alyi 00ydeHus B 00111e00pa30BaTeNbHBIX YUPEKACHU X

5. Ilpuxa3a MunuctepctBa oOpasoBanust u Hayku Poccuiickoit ®enepau ot 31.03.2014 Ne 253 «O6 yrBepkaeHun (eaepaabHOTo nepevHs: yaeOHUKOB,
PEKOMEHTyEeMbIX K HCHOJIb30BAaHUIO MPU peaTi3alliy UMEIOLINX TOCYIapCTBEHHYIO aKKpPEeIUTAIMI0 00pa30BaTeIbHBIX MPOTrpaMM HAadyaIbHOTO OOIIEro, OCHOBHOTO
o0rero, cpeHero oo1mero o0pazoBaHus (C y9eTOM W3MEHEHH 0003HaueHHBIX B Tipukaze Ne38 ot 26 saBapst 2016 1)

6. Ilpukaza MunuctepctBa oOpazoBanusi u Hayku Poccuiickoit ®eneparmmu ot 30.08.2013 Ne 1015 «O06 yTBep)KIeHHWM TOpSIKA OpraHW3AUNA U
OCYIIECTBIIEHHSI 00pa30BaTeNIbHON AEATETbHOCTU 10 OCHOBHBIM 0O0I€00pa30BaTeNbHBIM MpOrpaMMaM — 00pa3oBaTelbHBIM IMPOTpaMMaM HayajbHOTO OOILEro,
OCHOBHOTO OOIIETO M CPEeHEro 00IIero oopasoBanus (B peAakiu mprkazoB MunoopHayku Poccun ot 13.12.2013 Ne 1342, ot 28.05.2014 Ne 598).

7. IlporpamMmbl 0011€00pa30BaTENbHBIX YUPEXKICHUH «Anredpa n Hadaia aHanu3a», «I'eomerpus» 10-11-i kmaccel. CocraBurens: T.A. Bypmucrposa.
Mocksa “IIpocBenienue”, 2018 roa.

8. TUTIOBBIX aBTOPCKUX MPOTrpaMM 1o anredpe 1 Havanam aHanu3a - Anumona L. A., reomerpun -JI.C. Aranacsna, B.®. byry3osa, C.b.

9. YMK: Anre6pa u Hadana mateMarnueckoro ananuza. 10-11 kmaccel.: yue6. [{ns o6meoOpazoBat. Opranusanmii : 6a30Bsiid ypoeHs / I..A. Aiumos,
FO.M. Kousisirun, M.B. Konarun, M.B. TkauéBa u ap. — M.: IIpocsemenue, 2018.

10.- YMK: I'eometpus. 10-11 xnaccer.: yae6. s obmeodpazoBar. Opranuzanmii: 6a3oBsiii ypoeHs / JI.C. AranacsH, B.®. byry3os, C.b. Komowmies u
ap. — M.: IIpocsemenue, 2018.

I'maBHO# HeJb HKOJIbHOIO 00pa30BaHMA SIBIIACTCS pa3BUTHE peOeHKA KaK KOMIIETEHTHOM JIMYHOCTH MYTEM BKIIIOUYEHUS €r0 B Pa3jMYHbIC
BHUJIbI [[EHHOCTHOM 4YeJlIOBEUECKOW AESATeNbHOCTU: ydyeba, MO3HAHHE, KOMMYHHUKAIHS, TPO(ecCHOHANbHO-TPYI0BON BBHIOOp, TUYHOCTHOE CaMOPa3BUTHE,
[IEHHOCTHBIE OpPUEHTAllUH, MOUCK CMBICIOB >KH3HeAeATeNbHOCTH. C 3THX MO3UIMI OOyuyeHHEe paccMaTpPUBAETCAd KaK MPOIECC OBJAJACHUS HE TOJBKO
ONpEAECICHHON CyMMOW 3HAaHUW U CUCTEMOUM COOTBETCTBYIOIIMX YMEHUW M HABBIKOB, HO M KaK MPOLIECC OBIAJACHUS KOMIETECHIHUSMH. DTO OINPEAEIUIIO
nHenu 00y4eHHsI MATEMATHKHU:
> ¢opMupoBaHue TpeICTaBJEHUH O MaTeMaTUKE KaK YHHUBEPCAITbHOM SI3bIKE HAYKH, CPEJCTBE MOJCIMPOBAHUS SBICHUN M MPOIECCOB, 00 HUIEIX U

METO/1aX MaTEMAaTHKH;



» Ppa3BUTHE JIOTHYECKOI'O MBIIUICHHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHUS, aNTOPUTMHYECKONW KYyJIbTYpbl, KPUTUYHOCTU MBIIUICHUS HA YpPOBHE,
HeoOXoAuMOM s Oyaymieil mpodeccnoHanbHON ASSTEIBHOCTH, a TAKXKE MOCIEIYIOIEero 00y4eH s B BBICIIEH IIKOJIE;

> OBJIaJleHHe MAaTeMaTUYeCKUMU 3HAHUAMHU U YMEHHUSIMH, HEOOXOTUMBIMHU B MOBCETHEBHOM XU3HH JJIS M3YyYEHHUS LIKOJBHBIX €CTECTBEHHOHAYYHBIX
TUCIUILIMH Ha 6a30BOM YpOBHE, UIS MOJIy4eHHS 00pa3oBaHUs B 00JIACTAX, HE TPEOYIONINX YTriyOn€HHOM MaTeMaTH YeCKOM MOATOTOBKY;

> BOCHHTAHHeE CPEIICTBAMU MAaTEMATUKU KYJIbTYPBI JIMYHOCTH, TOHUMAHHS 3HAYMMOCTHA MaTEMAaTHUKH /ISl HAYyYHO-TEXHUYECKOTO IPOTpecca, OTHOIICHHUS
K MaTeMaTHKe KaK K 4aCTH 0O0IIeueI0BeUeCKON KyJIbTYphl Yepe3 3HAKOMCTBO C HCTOPHUEH Pa3BUTHS MaTEMAaTHKH.

Ha ocnoBanuu TtpeboBanuii I'ocynapcTBeHHOro o0Opa3oBaTENbHOTO CTaHAApTa B COJEPKAHUU KalleHJApHO-TEMAaTHYECKOTO IIJIaHUPOBAHUS
IpeJylaraercsl peajan3oBaTh aKTyalbHbIE B HACTOSIIEE BpEeMsI KOMIIETEHTHOCTHBIN, JINUHOCTHO OPUEHTHUPOBAHHBIN, AESITENbHBIA MOAXOAbI, KOTOpPHIE OI-
peneNsioT 3a1a4YM OOyYeHM s :

» npuoOpeTeHrne MaTeMaTHIeCKUX 3HAHUN U YMCHHIA;

» oBiajcHNE 000OIMEHHBIMH CIIOCOOAMHU MBICIIUTEIIEHON, TBOPUYECKOH A TEITHHOCTEH;

» OCBOEHHE KOMIIETCHIINH: y4eOHO-TT03HaBATEILHOW, KOMMYHHKATUBHOM, Pe(QIIEKCHBHON, JINYHOCTHOTO CAaMOPA3BUTHSI, IEHHOCTHO-OPUEHTAIIMOHHON 1
npodeccunoHaTbHO-TPYI0BOTO BEIOOpPA.

Maremarnueckoe oOpa3oBaHHE B OCHOBHOM IIIKOJIE CKJIAJbIBA€TCS W3 CIEIYIOIIUX COJEp)KaTelbHBIX KOMIIOHEHTOB: apudMeTuka; anredpa;
reOMETPHUS; AIEMEHThl KOMOUHATOPUKH, TEOPUU BEPOSTHOCTEH, CTATUCTUKH U JIOTUKU. B CBOEIl COBOKYIMHOCTH OHU OTpPa)KalOT OOTaThlil OMBIT O0y4YeHUS
MaTeMaTHKe B Halleil CTpaHe, YYMTHIBAIOT COBPEMEHHbIE TE€HIEHIMU OTEUECTBEHHOM M 3apyOe’KHON IIKOJIBI U MO3BOJAIOT PEaJu30BaTh MOCTaBICHHbBIC
nepea LIKOIbHBIM O0pa3oBaHMEM I€IM HAa HH(OPMAIMOHHO €MKOM M IMPAaKTHMYECKH 3HAYMMOM Marepuayie. OTH COAEpXKaTelbHble KOMIIOHEHTHI,
Pa3BUBAINCh HA IPOTSXKEHUU BCEX JIET 00yUEHUs1, ECTECTBEHHBIM 00Pa30M MEPEIIeTaloTCs U B3aUMOIEH CTBYIOT B yU€OHBIX Kypcax.

Takum O6p&30M, B XO0JI€ OCBOCHHUA COACPIKAHHUA KypCa ydalllueCAa IIOJIYy4ar0T BO3SMOKHOCTD:

>pa3BI/[TI> npeaACTaBJICHUC O YUCIIC U POJIHU BHIUMCIICHUH B YEJIOBEYECKOM IIPaKTHUKE; C(l)OpMHpOBaTB IMPaKTUYCCKUE HABBIKHM BBIIIOJHCHHUA YCTHBIX,
IMHUCbMCHHBIX, HHCTPYMCHTAJIbHBIX BBI‘II/ICJ'ICHI/II‘/'I, Pa3BUTH BbIUYUCIHUTCIIBHYIO KYJIBTYPY,

> OBJIAACTh CUMBOJIHNYCCKHUM SI3bIKOM aJIFe6pBI, BBIpa60TaTB (bOpMaJ'IBHO'OHepaTI/IBHBIe anre6panquKHe YMEHHUA U HAYYUTHECS IPUMCHATH UX K PCHICHHUIO
MATEMATHYCCKNX U HCMATCMAaTHYCCKHUX 3a1a4,

>I/I3y'—lI/ITb CBOMCTBa M Fpaq}I/IKI/I QJICMCHTApPHBIX (byHKHHﬁ, HAaYUYUTBHCs HCIIOJIb30BATh q)YHKHI/IOHaHBHO'Fpa(l)I/I‘leCKI/Ie OpCACTaBJIICHUA I OIIMCAHUA H
daHalin3a pCaJIbHbIX 3aBHCHMOCTeﬁ;

>paSBI/ITB MNPOCTPAaHCTBCHHBIC IIPCACTABJICHUSA H I/1306paSI/ITeJ'ILHHC YMCEHUSL, OCBOUTH OCHOBHBIC q)aKTBI U MCTOJbI INIAHUMCTPHUHU, ITO3HAKOMHUTLCA C
HpOCTCﬁI.HPIMPI MNPOCTPAHCTBCHHBIMU TC€JIaMHU U UX CBOﬁCTBaMH;

> MOJYYMTDb NIPpEACTABJICHUSA O CTATUCTUUCCKHUX 3aKOHOMEPHOCTAX B pC€aJIbHOM MHUPE U O pa3IMYHBIX croco0ax ux HU3Yy4YCHUA, 00 0COOEHHOCTIX BBIBOJOB
U IIPOTHO30B, HOCAIIUX BepOHTHOCTHLIﬁ XapakTep,



>pa3BHTb JIOTUYCCKOC MBINUICHUC W PCYb — YMCHHC JIOTHYCCKHU 000CHOBBIBAThH CYKACHHWA, NPOBOJAUTL HCCIOKHBIC CUCTCMATHU3allMU, MMPUBOAUTDH
IpUMepbl ¥ KOHTPIPUMEPBI, HMCIOJIb30BAaTh pa3UYHbIC S3BIKM MAaTEMAaTHKH (CIOBECHBIH, CHMBOJIMYECKUN, Tpaduueckuii) Uisi HIUTIOCTpPALUH,
HHTEpIpETAlUU, apryMEHTaluU U 10Ka3aTeIbCTBA;
> C(l)OpMI/IpOBaTI) npcaACTaBJICHUA 00 HN3Yy4aCMbIX IIOHATHUAX H METOJAaX KakK BaXKHEHIITNX CpeacTBax MAaTEMATHYCCKOIO MOACIHMPOBAHUA PCAaTbHBIX
MPOLIECCOB U SIBJICHUM.
[Henu o0yyeHuss maTreMaTuke:

> OBJIaJleHHe CHCTEeMOii MaTeMaTUYeCKHX 3HAHWN M yMeHHUil, HCOOXOJMMBIX JUIS MPUMCHCHHS B MPAKTHYCCKON NEATEITbHOCTH, M3yUYCHHUS CMEKHBIX
AUCIHMUIIIINH, ITPOJOJIPKCHUA 06pa3OBaHI/I$I;

» HMHTe/UIeKTyajibHOe pa3BUTHe, GOPMHUPOBAHUE KAYCCTB JIMIHOCTH, HEOOXOIUMBIX YEJIOBEKY JJIsS MOJHOIICHHOW XW3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MaTeMaTHUeCKOMH ACATCIBbHOCTU: ACHOCTb U TOUYHOCTb MBICJIN, KPUTUYHOCTb MBIIIJICHUSA, UHTYUI U, JIOTUYCCKOC MBIIIJICHUEC, 3JICM CHTBL
AJTOPUTMHUYECKOHN KYIbTYPBI, TPOCTPAHCTBEHHBIE IPEICTABICHUS, CTOCOOHOCTh K TIPEOJOJICHUIO TPYAHOCTEH;

> (l)opanOBaHue Hpel]CTaB.HeHI/Iﬁ 00 HACAX U MECTOJaX MAaTCMAaTUKHU KaK YHUBCPCAJIIBHOI'O A3bIKa HAYKHW U TCXHUKH, CPCACTBA MOACITUPOBAHUSA SIBJICHUH
U MPOLIECCOB;

> BOCNUTAHHE KYJbTYPbl JUYHOCTH, OTHOIIICHUS K MaTEMAaTHKE KaK K YaCTH OOIIEeUeIOBEUYCCKOW KYIbTYpPhl, UTPAIOIICH 0COOYIO POJIb B 0OIIECTBEHHOM
pa3BUTHUH.

B xoxe mpenonaBaHus MaTeMaTHKA B OCHOBHOI IIKoJie cieayeT oOpaTUTh BHUMaHHE Ha OBJaJlcHUE YMEHHSIMHM 00uIey4eOHOro Xapakrepa,

Pa3HOOOpPa3HBIMU CIMOCO0AMH 1eATEeJIbHOCTH, IPHOOPETEHNE ONBITA:

» TUTAaHUPOBAHUS U OCYIIECTBIICHUS AJITOPUTMUYECKON NEATEIbHOCTH, BBITIOJHEHUS 3aJaHHBIX ¥ KOHCTPYUPOBAHHS HOBBIX allTOPUTMOB;

» pelleHus pa3Ho00pa3HBIX KJIACCOB 3a7ad U3 Pa3jIMYHbIX Pa3IesioB Kypca, B TOM YHCIe 3aa4, TPEOYIOIINX MOUCKa ITyTeH U CIIOCOO0B PEIICHHUS,

» WCCJIeNOBATENbCKON NEATEIbHOCTH, PAa3BUTHUS UCH, TPOBEICHHUS SKCIIEPUMEHTOB, 0000IIEHUs, TOCTAHOBKH U (POPMYITHMPOBAaHUS HOBBIX 3a]1a4,

» SICHOTO, TOYHOTO, TPAMOTHOTO M3JI0KEHHSI CBOMX MBICIICH B YCTHOW M MUCEMEHHOM peYH, UCTIOIb30BaHUs PA3JIMYHBIX SI3bIKOB MATEMATHKH (CIOBECHOTO,

CUMBOJIMYECKOr0, TpapuyecKkoro), CBOOOJHOrO MepexoJa C OJHOTO s3bIKa Ha JAPYrod A WUIIOCTPAllMHM, HWHTEpIpeTalud, apryMeHTaluu U
JI0Ka3aTeNbCTBA;

Y

MPOBEJICHUS TOKA3aTEIbHBIX PACCYKICHUHN, apI'yMEHTAIIN M, BBIIBM)KCHHS TUIIOTE3 U X 000CHOBAHUS;
» TOWCKa, CHCTEMAaTH3alluM, aHaliu3a M KiIacCUpUKauu HHOOPMAIHUK, HCIOJIb30BaHUS Pa3HOOOpPa3HBIX HMH(POPMAIMOHHBIX HCTOYHHKOB, BKJIFOYAS
y4eOHYIO M CIIPABOYHYIO JTUTEPATYPy, COBpEMEHHBIC WH(DOPMAIIMOHHBIC TEXHOJIOTHUH.
MecTo npeqMeTa B y4eOHOM IJIaHe
Cornacno denepanpHOMY 0a3MCHOMY yueOHOMY TUTaHY JUTsl 00pa3oBaTeNnbHBIX yupexkaeHui Poccuiickoii @eneparin Ha n3ydeHrne MmaTeMaTuku B 11
knaccax otBoautcsi 204 yacos. M3 HUX Ha anredpy U Hayala MaTeMaTudeckoro ananu3a — 136 gaca (4 vaca B HeZleN0) | Ha reoMeTpuro 68 yacos (2 yaca B
HEJIEIIO).



[Tpu n3yuennu Kypca MaTeMaTHKH Ha 6a30BOM ypOBHE IPOIOJIKAIOTCS U MOJIyYaroT pa3BUTHE cojaepxkarenbHbie muHun: Ctepeomerpust, Anredpa,

@OyHKIMK, YpaBHEHHS U HEPABEHCTBA, DJIEMEHTH KOMOMHATOPUKH, TEOPHH BEPOSTHOCTEH, CTATUCTUKU U JIOTUKHU, BBOJUTCS TuHU Havana MaTeMaTu4eckoro

aHanu3a. B paMkax ykazaHHBIX COJIEpKATEIbHBIX JIMHUHN PEIIAIOTCS CICAYIOIMINE 3ada4u:

v

v
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v

<

cucreMatru3sanus CBCIICHI/Ifl O yucJiax,
M3y4eHHE HOBBIX BUJIOB YHCIIOBBIX BRIPAKCHUN U POPMYIT;
COBCPHICHCTBOBAHUC NPAKTUYCCKHUX HABLIKOB 1 BBEIYUCIIUTEILHOU KYJIbTYPHI,
paciIupeHne U COBEPIICHCTBOBAHKE AIreOpandecKoro anmapara, ChOpMUPOBAHHOTO B OCHOBHOM IIKOJIC, ¥ €70 MPUMCHEHHE K PEIICHUIO0 MaTeMaT HUSCKUX
U HEeMaTeMaTHYCCKHUX 3aJa4,
paciiupeHre 1 cucTeMaTH3alus 00IKX cBeleHUH 0 (QYHKIUAX, TOTOJIHEHHUE Kilacca U3ydaeMbIX (PYHKIIUH, MIUTFOCTPALUs IIUPOTHI MPUMEHEHUS PYHKUINN
AJIsL OIMUCAHUA U U3YUCHUS PCATIbHBIX SaBI/ICI/IMOCTeI\/JI;
pasBUTHUC HpCJICTaBJ'IeHI/Iﬁ 0 BEPOATHOCTHO-CTATUCTUICCKUX 3aKOHOMCPHOCTAX B OKPYKaroEM MUPE, COBCPIHICHCTBOBAHUC HHTCIVICKTYAJIbHBIX 1 PEUYCBBIX
YMCHI/II\/II MyTeM O601"3H1€HI/I$[ MaTEMAaTHYCCKOTO A3BIKA, PA3BUTHA JIOTHYCCKOT'O MBIIIJICHUSA
3HAKOMCTBO C OCHOBHBIMU UACIMU U METOJAMHU MATEMATHUYCCKOT'O aHAJIMN3Aa.
N3ydyenne mareMaTuku Ha 6a30BOM YpOBHE CpeTHEr0 (ITOJTHOTO) 001Iero 00pa3oBaHus HAIIPABIECHO HA TOCTIKEHHE CIICTYIOIINX eJIei:

OO0meyuyeOHbIE HEJIH:

A N NI NI N NN

CO3J[aHKE YCIOBUH JUIsl (JOPMUPOBAHUS YMEHUS JTOTMYECKH 0O0CHOBBIBATH CYXICHUS, BHIJIBUTATh THIIOTE3bl U MOHUMATh HEOOXOJUMOCTh UX ITPOBEPKU;
CO3[aHH€ YCIOBHH JUTsl POPMUPOBAHUS YMEHUS SICHO, TOYHO U IPaMOTHO BBhIPa)aTh CBOM MBICIIH B YCTHOW U MHCbMEHHOH peyH;

(hopMHUpOBaHHNE YMEHUS UCTIONH30BATh PA3IMUHbIE A3bIKM MATEMATUKU: CIIOBECHBIM, CHMBOJIMYECKHUH, rpaQUuecKuii;

(hopMHUpOBaHHE YMEHUS CBOOOIHO MEPEXOIUTH C SA3bIKA Ha SI3BIK JJIs1 WJUTFOCTPALIMU, HHTEPIPETAI[MH, apT'yMEHTAllMU U JI0Ka3aTeIbCTBA;

CO3[aHK€ YCIIOBUH JUIsl TJIOJIOTBOPHOTO Y4acTHsi B paboTe B rpymie

(bopMHUpOBaHHE YMEHUS CAMOCTOATEIHLHO U MOTUBUPOBAHHO OPraHU30BBIBATh CBOIO JIESATEIBHOCTD;

4 (bOpMI/IpOBaHI/Ie YMCHHS ITPUMCEHATDH HpI/IO6peTéHHBIe 3HaHHUA 1 YMCHUA B HpaKTquCKOﬁ JACATCIbHOCTU U HOBCCI[HCBHOﬁ KU3HU ]I UCCIICJOBaHUA

(MOIenMpOBaHMs) HECIOKHBIX MPAKTUYECKUX CUTYaIMil HA OCHOBE U3YYE€HHBIX (DOPMYII U CBOMCTB MPU PEUICHUH 33/1a4 MPAKTUYECKOTO COACPIKAH U,
UCIOJIb3YS MPU HEOOXOIUMOCTH CIIPABOYHUKH;

4 CO31aHHuC YCJIOBI/Iﬁ U1 UHTCTPUPOBAHHS B JIMYHBINA OTIBIT HOBOﬁ, B TOM 4YHCJIC CaMOCTOATCIBHO HOJ'Iy‘ICHHOfI I/IH(bOpMaI_[I/II/I.

OobmenpeaMeTHble HeJIH:

v

v

OBJIJZICHUE CUCTEMOM MaTeMaTUYeCKUX 3HAaHUH U yMEHUH, HEOOXOUMBIX JJIs1 IPUMEHEHUS B IPAKTUY €CKOM 1A TeIbHOCTH, U3YYEHHsI CMEXKHBIX
JMCLUIUIMH (He TpeOyrouX yriyOJeHHON MaTeMaTuyeckoi MOAr0OTOBKHU), POA0JDKEHHUs 00pa30BaHMs;

MHTEJUIEKTyaJIbHOE pa3BUTHE, (OPMUPOBAHHE KaYeCTB JIMYHOCTH, HEOOXOAMMBIX YEJTOBEKY /ISl MOJTHOLIEHHOM ’KM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MaTEMaTHYECKON AEATEIbHOCTU: ICHOCTh U TOUHOCTb MBICIIN, KpUTUYHOCTH MBILIUIEHUS, UHTYHIMS, IOTHYECKOE MBIIIJIEHHUE, SJIEMEHTBI
AJITOPUTMUYECKOH KYJIbTYpBI, IPOCTPAHCTBEHHBIE MTPEJICTABICHHSI, CHOCOOHOCTh K NMPEOJI0JICHUIO TPYTHOCTEH;



v (opMHpOBaHHUE TPEACTABICHHUI 00 HIESIX U METOIaX MATEMATHKH KaK YHHBEPCAIBHOTO SI3bIKA HAYKH U TEXHUKH, CPEICTBE MOJICITMPOBAHHS SIBJICHUN 1
IIPOLIECCOB;

v’ BOCITUTaHHUE KYJIbTYpPbI JINYHOCTH, OTHOIICHHUS K MATEMATHKE KaK K 4acTH OOIICYEIOBEYECKON KYIbTYPhI, UTPAIOLIel 0COOYIO POJIb B OOIIECTBEHHOM
pa3BUTHUU Yepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHS MAaTEMATUKH, IBOJIIOLIUEN MAaTEMaTUYECKUX UICH.

OO0mey4eOHbIe YMEeHHsI, HABBIKH H CIIOCO0bI 1eATeJIbHOCTH
B xoze ocBoeHMs coiepyKaHUsS MaTeMaTHIECKOTO 00pa30BaHUs yJaIIHecs: OBJIAICBAIOT Pa3HOOOPAa3HBIMH CLIOCO0AMU JIESTETLHOCTH, TPUOOPETAIOT U
COBEPUICHCTBYIOT OTIBIT:

v’ TIOCTPOEHHUS U UCCIIEOBAHMS MATEMATHUECKMX MOJIEIIEN ISl OTIMCAHUS U PEIIECHHUs PUKIIAIHBIX 3a/1a4, 33/1a4 U3 CMEKHBIX JTUCIUILIIH;

v/ BBITIOJIHEHUS U CAMOCTOSITEIBHOTO COCTABJIEHHS AITOPUTMUYECKUX MIPEIITUCAHUI W MHCTPYKIIMI HA MaTEMAaTHYECKOM MaTepHalie; BHITIOJIHEHU S PaCUeTOB
MPaKTUYECKOI0 XapaKTepa; UCI0JIb30BaHHUs MaTEMaTHUYECKUX (POPMYIT U CAMOCTOSITENILHOTO COCTaBiIeHUs (POpMYJT HA OCHOBE 00OOIIEHHS YaCTHBIX
CIIy4aeB U SKCIIEPUMEHTA;

v/ caMOCTOSATENBHOM pabOThI ¢ HCTOYHUKAMU MH(OpPMAIINK, 0000IIEHHS U CUCTEMATH3AIMHU MOJTyYeHHONW HH(POPMAIMH, HHTErPUPOBAHHUS €€ B IMIHBIN OIIBIT;

v’ TIIpoBeNEHHs JIOKA3aTEIbHBIX PACCYXKIEHHH, JOTHYECKOTO 000CHOBAHKS BHIBOJIOB, Pa3JIMUEHNs JTOKA3aHHbBIX U HEJIOKA3aHHBIX YTBEPIKICHUM,
apryMEHTHPOBAHHBIX U AMOLIMOHAIBHO YOS TUTENIbHBIX CYKICHHII;

v/ CaMOCTOSATENBHOM M KOJIEKTHBHOM JIEITENBHOCTH, BKIIFOUEHHsI CBOMX PE3YJIBTATOB B PE3YJILTATHI Pa0OTHI IPYIIIEI, COOTHECEHHE CBOETO MHEHHMS C
MHEHHUEM JIPYTrUX YYaCTHUKOB y4eOHOTO KOJUIEKTHBA U MHEHHEM aBTOPUTETHBIX HICTOYHUKOB.

OCHOBHOE COJEP/KAHUE
Anredpa v HaYaJ1a MATEeMAaTHYECKOI0 aHAJIN3Aa
Tpuronomerpuyeckue pyHKUH
OO6nacTb ompeeNeHrns U MHOKECTBO 3HAUEHUN TPUTOHOMETPUYECKHX (PyHKIMMH. YETHOCTh, HEUETHOCTD, MEPUOJUYHOCTh TPUTOHOMETPHUUECKUX () YHKITHIL.
CpoiicTBa u rpaduku GyHKIIUHA y = COS X, y = SIn X, y = tg X.
IIpou3BoaHas U eé reoMeTPUYECKUI CMBICII
[IpousBoanas. IIponsBoanas crenennoit Gpynkmuu. IIpaBuna muddeperiupoanus. [I[pon3BoHbIE HEKOTOPBIX AEMEHTAPHBIX (PYHKIUH. ['eomeTpuye ckuii
CMBICTT IPOU3BOAHOM.
IIpuMeHeHne MPOM3BOAHOM K HCCJIEI0BAHUI0 (PYHKIMHA
Bo3spacrtanue u yopiBanue QyHkuuid. DkctpemyMbl (yHkuuu. [I[pumMeHeHre npous3BoaHON K mocTpoeHuto rpadukoB ¢yHkiuil. Hanbosblee 1 HauMeH bIliee
3HaueHus pyHkuuu. BeimykiocTs rpaduka. Touku neperuoda.
ITepBooOpa3nas u HHTErpasa
[TepBooOpasnas. IlpaBuna HaxoxIeHUs mnepBooOpasHbiX. [lnmomaab KpUBOMWMHEHHOW Tpamenmud W WHTerpaj. BeluucieHue wuHTerpanoB. BrrumcneHue
IJIOLIA/IEN ¢ IOMOIIIBIO MHTETPAJIOB.
DJIeMeHThl MATEMATHYECKOH CTATUCTHKH, KOMOMHATOPMKH U TEOPHHU BEPOSATHOCTEH



TabnuyHoe W Tpaduueckoe MNpencTaBlIeHHE MAHHBIX. UWCIIOBBIE XapaKTEPUCTUKH pAAOB JMaHHBIX.IloouepénHblii W OJHOBPEMEHHBI BBIOOP HECKOJIBKHUX
AIIEMEHTOB U3 KOHEYHOTO MHOXKecTBa. POpPMyIbl 4YMClIa TEPECTaHOBOK, COYETaHWH, pa3memieHuid. PemeHne komOuHaTOpHBIX 3aaa4d. Popmyna OHHOMA
Herorona. CBoiicTBa OMHOMHHATIBHBIX K03(duimentoB. Tpeyronpuuk Ilackans. DneMeHTapHbBIE U CIOXKHBIE COObITHA. PaccMoTpenue ciydaeB: BEpOSTHOCTb
CYMMBbI HECOBMECTHBIX COOBITHI, BEPOSATHOCTH IPOTHUBOIOJIOKHOTO cOObITUS. [loHATHE O HE3aBUCUMOCTH COOBITHI. BeposITHOCTh M cTaTHCTUYECKas YacToTa
HACTYIUIEHUsI coObITHS. PernieHne npakTuyeckux 3ajad ¢ NPUMEHEHUE BEPOSTHOCTHBIX MeTOoJ0B. CiydaiiHble BenuuuHbl. LleHTpanbHble TeHAeHIHU. Mepbl
pa3bpoca. Pemenue npaktuueckux 3a1ad 1mo teme « CTaTHCTHKAY.

O0o61alonIee NOBTOPeHNE Kypca ajredpbl M HaYaJ 1 anaan3a 3a 10- 11 kaaccebt

UYucna u anrebpanueckue npeoOpasoBanus. YpaBHeHUs. HepaBenctBa. Cucrembl ypaBHeHUH U HepaBeHCTB. [IpousBonHas QyHKIMM U €€ NMpUMEHEHHE K
peuienuto 3a1a4. @yHkuuu U rpaduxu. TekcToBble 3a1a4 Ha MPOLIEHTHI, IBMKEHHUE, IPOTPECCHH.

I'eomerpus

BekTopnl B npocTpaHcTBe

[TonsiTre BexTopa B mpocTtpaHcTBe. Cll0KEHNE U BBIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncino. KomruianapHbie BEKTOPHI.

MeTtoa KOOPAMHAT B IPOCTPAHCTBE

KoopaunaTsl TOUKH U KOOpAWHATHI BekTopa. CKalsgpHOe MPOou3BeieHne BEKTOPOB. JBHKeHusI.

Huaunap, KoHyc, mwap

[Tonsarue munuaapa. [nomane moBepxHocTy mmHapa. [lousTue konyca. [lnomane moBepxHOCTH KOHYyca. YcedeHHbIH koHyc. Cdepa u map. YpaBHEHHE
cdepsl. BzanmHoe pacnosioxxerue cdepsl u miockoct. KacarenbHast miockocts k cdepe. [Tnomans cheps

Oo0beMblI Teu

O6beM mpsMoyroasHOTO Tapaiienenuneaa. O0bemMbl MPsAMON TpU3MbI U IWIHHAPA. OObeMbl HaKJIOHHOW TPHU3MBI, MUpaMUIsl U KoHyca. O0BeM miapa u
wiomaas chepsl. O6bEMBI IAPOBOTO CEKTOPA, IIAPOBOTO CETMEHTA U MIAPOBOTO CIIOS.

O6o0maroniee NoBTOpeHne

TPEBOBAHMUA K YPOBHIO IOATI'OTOBKH BbIITY CKHUKOB

Ha CTYIICHH OCHOBHOM IIIKOJIBI 3agadyu y‘Ie6HBIX 3aHATHI ONpEACIICHBI KaK 3aKpCIIJICHUEC YMCHPII;'I pasaciidaTh NpOLECChl Ha 3Tallbl, 3B€HbS, BBIACIIATH
XapaKTCPHbIC NPUYUHHO-CICACTBCHHBIC CBA3U, OIPCACIIATH CTPYKTYPY 00BeKTa IIO3HaHHsA, 3HAYHUMBIC Q)YHKHI/IOHaJ'ILHLIe CBA3U U OTHOLICHUSA MCIKIAY
JacTiaMH LOCJI0ro, CpaBHUBATb, COIIOCTABJIATD, KJ'IaCCI/I(bI/II_[I/IpOBaTB, paH>XXUPOBATb 00BEKTHI 10 OJHOMY UJIM HECKOJIbKMM HNPCAJIOKCHHBIM OCHOBAHUAM,
KPHUTCPUSIM. HpI/IHHI/IHI/IaJ'ILHOG 3HAYCHHC B paMKax KypcCa ano6peTaeT YMEHUC pa3JinvyaThb (baKTBI, MHCHMH, A0Ka3aTCJIbCTBA, TMIIOTC3bl, aKCHUO MBI.

HpI/I BBIITIOJIHCHHH TBOPYCCKHUX pa60T (I)OpMI/IpyeTCH YMEHUE ONPECACIATh AACKBATHBIC CIIOCOOBI peuiCHuA y‘le6H0fI 3aJa4d Ha OCHOBC 3aJaHHBIX
aJIrOpuT™MOB, KOM6I/IHI/IpOBaTI> HU3BCECTHBIC AJITOPUTMBI ACATCIBHOCTHU B CUTyalUAX, HC IMPCAINOJIararominux CTaHAAPTHOTIO NMPHUMCHCHUA OJHOTO M3 HHUX,
MOTHUBUPOBAHHO OTKA3bIBATHCA OT 06pa3ua ACATCIIBHOCTHU, UCKATh OPUTHUHAJIbHBIC PCIICHUA.

Yuyamuecs I0JDKHBI HpI/IO6peCTI/I YMCHUA 110 (I)OpMI/IpOBaHI/IIO COOCTBEHHOTO AITrOprUTMa pPCIICHUSA I1O03HABATCIIBHBIX 3a/a4, (pOpMyJ'IPIpOBaTB
HpOGJ’IeMy U LU CBOEH pa6OTI>I, ONpeCacIsATh aICKBATHLIC CIIOCOOBI U MCTOJbI PCHICHUSA 3aa491, IPOTHO3UPOBATH 0KHTa€MBIH pe3yiibTaT U CONIOCTABIIATH



€ro C COOCTBEHHBIMM MAaTEMAaTHMYECKHMMHU 3HAHUSIMHU. Y4Yalluecs AO0DKHBI HAYYUTHCS MPEJACTABIATh PE3yAbTaThl MHIAMBUAYAJIbHOM M TpYNIOBOU
MMO3HABATEIBHOU JICSITENHHOCTH B (hOpMaxX KOHCIIEKTa, pedepaTa, peleH3UH.

Jlist penieHus Mo3HaBaTEIbHBIX H KOMMYHUKATHBHBIX 337129 YYAIIUMCS MPEIaraeTcs UCIOIb30BaTh Pa3IMUYHbIC UCTOYHUKNA HH(POPMAIIMH, BKIIFOUAs
SHIUKJIONEINHU, CIIOBApH, HHTEPHET-PECYPCHl U JIpyrue 0as3pl JaHHBIX, B COOTBETCTBUU C KOMMYHHKATHBHOH 3amadycii, cepold W CUTyamued oOmieHus
OCO3HAHHO BHIOMPATh BRIPA3UTEIILHBIE CPEACTBA SI3bIKA M 3HAKOBBIE CHCTEMBI (TEKCT, Ta0IUIIa, CXeMa, ayJAHOBU3YaIbHBIN Sl U JIp.).

VYyamuecs: I0MKHBI YMETh pa3BEepHYTO 0OOCHOBBIBATH CYXKJICHHS, AaBaTh OINpPEEICHUs, IPUBO AUThH JOKa3aTeIbCTBA (B TOM YMCIIE OT IPOTHUBHOTIO),
OOBSICHAIT M3yYCHHBIC MOJOKEHUSI HA CAMOCTOSITEIILHO MOJOOPaHHBIX KOHKPETHBIX MPUMEpPax, BIaIeTh OCHOBHBIMU BHIAMH IyOJWYHBIX BBICTYIIJICHUN
(BBICKA3bIBAHUSI, MOHOJIOT, JUCKYCCHS, MIOJIEMHKA), CIEJOBAaTh ’THYECKUM HOpPMaM U TIpaBWJIaM BeJCHUS auaiora, agucnyta. [Ipeanomaraercs mpocTteiiiiee
HCTIOJIb30BaHUE YYAIIUMUCS MYIbTUMEIUHHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJOTHH Il 00pabOTKH, Mepenadn, cucTeMaTu3ainuu nHdopMalum, co-
3aaHus 0a3 JaHHBIX, TPE3EHTAIIMU PE3YIbTaTOB NTO3HABATEIILHON M MTPAKTUYECKOMN JeSATEIbHOCTH.

CraHmapT OpMEHTHPOBAH Ha BOCIUTAHUE IIKOJIbHUKA - TPaXIaHNHA U maTpuoTa Poccuu, pa3BuTre TyXOBHO-HPABCTBEHHOTO MHUpa IIKOJbHUKA, €TO
HaIlMOHAJIBFHOTO CAaMOCO3HAHUs. DTHU TOJIOKEHUS HAIIUTH OTPAXKECHHE B COJIEP’)KaHUH YPOKOB. B mporiecce 00y4ueHust J0DKHO OBITH CHOPMUPOBAHO YMEHHE
(hopMyIpOBaTH CBOM MUPOBO33PEHYECKUE B3TJISA/IBI M HA 3TOM OCHOBE OCYIIECTBISATHCS BOCIIUTAHUE TPAKIAHCTBEHHOCTH U TATPUOTHU3M.

B pe3ynbpTaTe nzydyeHus maTeMaTuku Ha 6a30BOM YPOBHE YUCHHK JOJDKEH
3HATH/MIOHUMATD!
v/ 3Ha4YeHHe MaTeMATHYECKON HAYKH JUIs PELICHUS 3a/1au, BOSHUKAIOIIMX B TEOPUH M Ha IPAKTUKE;
v IIUPOTY ¥ B TO K€ BPEMsI OTPAHMIEHHOCT IPUMEHEHHS MATEMAaTHIECKUX METOJI0B K AaHAITM3Y U UCCIIE0BAHUIO TIPOIIECCOB U ABJICHUH B TIPUPOJIE U
0OIILIECTBE;
v/ 3Ha4yeHHe NMPAKTUKH ¥ BOIPOCOB, BO3HUKAIOIIMX B CAMOM MaTeMaTHKe Uit (GOPMHUPOBAHUS U Pa3BUTHS MATEMATUUECKON HAYKH; HCTOPHIO Pa3sBUTHS
MOHATHS YUCIIA, CO3AaHNUS MaTEeMaTHUYECKOTO aHAJIM3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPHH;
v/ YHHBEpCAJIBHBINA XapaKTep 3aKOHOB JIOTHKH MaTEMATHYECKUX PACCYKIEHUH, UX IPUMEHUMOCTD BO BCEX 00JIACTSIX YEIOBEUECKOMN JIEATENLHOCTH;
v/ BEPOATHOCTHBIN XapaKTepP PasIMYHBIX IPOLIECCOB OKPYKAKOIIEr0 MUPA;
ajareodpa
yMeThb
v’ BBINOJIHATH ApU(PMETHIECKHE JICHCTBHS, COYETast YCTHBIE U MIMCHbMEHHBIE IPUEMBI, TPUMEHEHUE BBIYHUCIUTENILHBIX YCTPOUCTB; HAXOIUTh 3HAYCHHS
KOPHS HaTypaJbHOU CTENEHH, CTENICHH C PallMOHAILHBIM MOKa3aTeneM, Jorapudma, UCIob3ys IpU HE0OX0IUMOCTH BEIYUCIUTEIbHBIE YCTPOU CTBA;
MOJIb30BaThCSI OIICHKOM U MPUKHUAKON MPH MPAKTHUECKUX pacyeTax;
v IIPOBOJIUTS 110 U3BECTHBIM (POPMYJIaM U MPaBUIIaM TPeoOpa3oBaHust OYKBEHHBIX BBIPAKEHHIA, BKIFOYAIOIINX CTEIEHH, PaJIHKaJIbl, JJOrapu(Mbl 1
TPUTOHOMETpHYECKHUEe (DYHKIUY;
v/ BBIYMCIIATH 3HAYECHHUS YHUCIIOBBIX U OYKBEHHBIX BBIPAXKEHHI, OCYIIECTBJIsIE HEOOXO0IMMBbIE ITOICTAHOBKH M IIPEOOPa30BaHMS;
v HCIOJIB30BaTh MPHOOPETEHHBIE 3HAHKS M YMEHHS B TIPAKTUYECKOM JEATEILHOCTH M TIOBCEAHEBHOM JKU3HU JIIS:



v IpakTHYECKUX PacueToB Mo GopMyliaM, BKIOUast GOPMYIIBI, COJEPIKAIIME CTEIICHH, PaJUKAIIBI, JTOTAPUPMBI M TPUTOHOMETPUUECKUE DYHKIHH,
UCIOJIb3YS P HEOOXOIMMOCTH CIIPABOYHBIE MaTEpUAIIbl U IPOCTEUIINE BHIYMCINTENBHbBIE YCTPOICTBA;
¢yHkuuu u rpadpuxku
yMeThb
v’ omnpenensTh 3HadeHre (PYHKIMH 110 3HAYEHHUIO apryMEHTa TIPH PasIMYHBIX CIIOCO0ax 3a1aHus QYHKIIUH;
v’ CTpOUThH TPpaQUKH U3YUEHHBIX ()YHKIIHIA;
v/ OIKCHIBATH MO IpadUKy U B MPOCTEHIHNX CIIydastx 1Mo GopMyJie MOBEACHUE U CBOMCTBA (DYHKIIUIA, HAXOAUTD 110 TPapuKy (YHKIMH HAHOOIBIINE U
HaVMEHBIIINE 3HAYCHUS;
v/ pemiarb ypaBHEHHUs, IPOCTEHININE CUCTEMBI YPaBHEHHI, HCIIOJIB3Ys CBOUCTBA QYHKIMI U UX TPapUKOB;
v/ WCHOJIB30BaTh MPUOOPETEHHBIE 3HAHKS ¥ YMEHUS B TIPAKTHYECKOM JEATETBHOCTH U MOBCEAHEBHOM XKU3HU JUISA:
v/ OIMCaHWs C IOMONIBIO (PYHKIIMI Pa3INYHBIX 3aBUCHMOCTEHN, PEICTABJIEHUS UX rpaUueCcK, HHTEPIPETAUH TPAPUKOB;
HAYa/1a MaTEeMATH4YeCKOIr0 aHAJIU3a
yMeThb
v’ BBIYHCIIATH TIPOM3BO/IHBIE U TIEPBOOOPA3HBIE dJIEMEHTAPHBIX (QYHKIMH, UCIIONB3YS CIIPABOYHBIE MATEPUAIIHI;
v’ WCCIeNoBarth B MPOCTENIINX ClydasX QYHKIMHA Ha MOHOTOHHOCTB, HAXOUTh HaUOOJIBIIME H HAMMEHBIINE 3HAYEHHs (PYHKIUIA, CTPOUTH rpaduKu
MHOTOUWIEHOB U IMPOCTEHIINX PALMOHAIBHBIX (YHKIUH C UCIIOJB30BAaHUEM alllapaTta MaTeMaTUYECKOrO aHaIN3a;
v/ BBIYHCIIATH B IPOCTEMIINX CITydasX MUIOMIA/IHN C UCIIOJIb30BaHUEM IEPBOOOPA3HON;
v/ HCIOJIB30BaTh PUOOPETECHHbIC 3HAHKS M YMEHHS B IIPAKTUYCCKOM JICITENLHOCTH U OBCEIHEBHOM KU3HH JUIS:
v/ pelleHust PUKIAIHBIX 33/[a4, B TOM YHCIIE CONHAIbHO-OKOHOMUIECKUX U (DM3UUCCKHX, HA HAMOOIbIIME U HANMEHBIINE 3HAYCHHSI, HA HAXO0K/ICHHE
CKOPOCTH M YCKOPEHHUS;
YPABHEHHS M HEPABEHCTBA
yMeThb
v/ peluars paluoHalbHBIE, TOKA3aTeIbHBIE 1 JIOTapU(PMUUECKHUE YPABHEHHS M HEPABEHCTBA, IPOCTEHIIINE UPPAIIMOHAIBLHBIE U TPHTOHO METPHYECKUE
YPaBHEHUS, UX CUCTEMBI;
COCTaBJIATh YPABHEHMSI U HEPABEHCTBA 10 YCIIOBHIO 3a/1a4H;
UCIOJb30BATh AJIs IPUOIMKEHHOTO PEIIEHUs] YpaBHEHUI U HEpaBEeHCTB I'pa)uuecKuil METOI;
n300pakaTh Ha KOOPAMHATHOM MJIIOCKOCTH MHOXKECTBA PEILIEHUH MPOCTEHIINX YpaBHEHUHN U UX CHCTEM;

ASNRNENEN

UCIOJb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUUYECKOH eI TeIbHOCTH U MOBCEIHEBHOM )KU3HU IS
v’ TIOCTPOEHHUS U UCCIIEIOBAHUS IPOCTEHUIIINX MATEMATHYECKUX MOJIEIIEH;
3JIeMeHThl KOMOMHATOPUKH M TEOPHUH BEPOATHOCTEH
yMeTh:
v/ pemath npocreiiiine KOMOMHATOPHBIE 3a/Ia4K METOJIOM Mepebopa, a TAKKE C HCTIOIb30BaHUEM M3BECTHBIX (HOPMYIT;



ANEANERN

v

BBIUMCIIATH B MPOCTEHINX CITydasiX BEPOSATHOCTH COOBITHI HAa OCHOBE MOICUYETA YMCIIA UCXOJIOB;
HCII0JIb30BATh IPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOM 1€ATEIbHOCTH U IOBCEAHEBHON XKU3HU IS
aHaJM3a pPeaJIbHBIX YMCIIOBBIX JAHHBIX, IPEJICTABICHHBIX B BUAE AUArpaMM, rpauKoB;

aHaJin3a UH(POPMAaLUK CTATUCTUYECKOTO XapaKTepa.

I'eomerpus

JOJIKCH:

v

AN NI NERN

<

v

paciio3HaBaTb Ha 4YCPTCIKAX U MOJACIIAX IMPOCTPAHCTBCHHBIC q)OpMI)I; COOTHOCHUTDb TPECXMEPHEIC 00OBEKTHI ¢ UX OITMCaHUsIMU, I/I306pa)KeHI/I$IMI/I;

OIMMCBIBATb B3AUMHOC PACIIOJIOKCHUC MTPAMBIX 1 IUIOCKOCTEN B IIPOCTPAHCTBE,

AQHATM3UPOBATH B MPOCTEHUIITNX CITyYasX B3aHMHOE PACIIOJIOKCHUE OOBEKTOB B TIPOCTPAHCTRE;

I/I306pa)KaTI) OCHOBHBIC MHOT'OT'PAaHHUKHN U KPYTJIBIC TCJIA; BBIMTOJIHATE YEPTCIKU 110 YCIOBUAM 3a/1a4;

peuiaTth IUIAHUMCTPHUYCCKUEC U HpOCTCﬁHII/IG CTCPCOMCTPHUICCKUEC 3adadud Ha HaXOXIACHHUEC T'COMCTPUUCCKUX BCIWMYWH (}IJ'II/IH, YrJiosB, nnomaz[eﬁ,
00BbEMOB);

HCI0JIb30BATh MIPH PEIICHUU CTEPEOMETPUUECKHX 3a/1au IUTaHUMETPUUECKHE (PAKThl U METOJIbL;

MIPOBOJINTH JIOKA3aTeIbHBIC PACCYXKICHHS B X0JI¢ PEIICHUS 3a/a4;

HCIO0JIb30BAaTDh HpPlOﬁpeTeHHble 3HAHUHA U YMCHUSA B HpaKTquCKOﬁ ACATECJIBbHOCTH U HOBCC[[HCBHOﬁ JKU3HU I

v’ uccnenoBanus (MOIETUPOBAHKS) HECIIOKHBIX MPAKTUYECKUX CHTYAIU Ha OCHOBE H3yYEHHBIX (POPMYJT U CBOMCTB QUTyp;
v/ BBIYMCIIEHHSA OOBEMOB M IUIOIIAJEH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJl NPU PENIEHHH MPAKTUYECKUX 3a1a4, UCIOJb3yd NPH HEOOXOIMMOCTH
CIIPaBOYHHMKH U BBIYHMCIIUTEIbHBIE YCTPOWCTBA.
YUYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE
MaTeMaTUKa (ajiredpa U HayaJIa aHAJIU3a)
11 kiace
IIpumepHoOe TUIAHMpPOBaHKE Jdannast mporpamma
No Pazoen Kon-eo Ne Pa3zoen Kon-eo
1 [IponsBomHas 1 €€ TEOMETPUIECKHIA CMBICT 18 1 [IponsBonHas 1 €€ TEOMETPUIECKUIA CMBICTT 18
[IpumeHeHue MPON3BOAHON K UCCIIEIOBAHUIO 16 [TpumeneHne MPOM3BOAHON K UCCIIETOBAHUIO 16
2 (hyHKIHII 2 GyHKIHIA
3 HuTerpan 14 3 WuTerpan 14
4 Kombunaropuka 15 4 Kombunaropuka 15
5 ONEeMEHTBI TEOPUH BEPOATHOCTH 21 5 ONEeMEHTBI TEOPUH BEPOATHOCTH 21
6 Crarucruka 12 6 Cratuctuka 11
7 Hrorosoe mosropenue 40 7 Hrorosoe noBropeHmne 39
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Bceeco |

136 |

I[IpumepHoe MuIaHUpPOBaHUE
Ne Pa3zoen Kon-60
1 BekTopsl B mpocTpaHCcTBE 8
2 Meroa KoopIMHAT B IPOCTPAHCTBE . J{BUAKEHUA 16
3 Tena Bpamenus 16
4 O6BbeM MHOTOTPaHHUKOB 15
5 [ToBTOpenue 13
6 Bcezo 68

| Bcezo | 134 |
MaTeMaTHKa (reoMeTpus)
11knacc
JlanHasi mporpamma
Ne Pazoen Kon-eo
1 BekTophsl B mpocTpaHCTBE 8
2 Merox KOOpAWHAT B MIPOCTPAHCTBE . J{BIDKEHUS 16
3 Tena BpaiieHus 16
4 O0beM MHOTOT'PAaHHUKOB 16
5 IToBTOpCHME 14
6 Bcezo 70
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KonTposbHnas paGora

Ne narta
Ne /it - Tema ypoka o o

ypora TJIaHy dbakty
1 11 Bxoanas konTponbsHas pabdora mo teme «[loBropenne kypca matemaTtuku 10 xinaccay 20.ceH
2 10 KontpomnsHas padora Nel mo Teme BekTops! B mpocTpaHCTBE 01.0kKT
3 29 KonTponbsnas pabora Ne2 o teme «I[IpousBoauas» 21.0KT
4 45 KonTponbsnas padora Ne3 mo teme «IIpruMeHeHue MpOrU3BOIHOMN 27.Ho1
5 26 Kontposbnas padora Ned mo Teme MeTo1 KOOpMHAT B IPOCTPAHCTBE 03.pek
6 59 KonTponbsHas pabora Ne5 mo reme «HTErpamn 21.pek
7 74 KonTponbsHas pabora Ne6 mo teme: «KomOuHaToprkar» 27.AHB
8 42 KonTposbHas padora Ne7 o teme «Lluiaunap, KOHYC U HIapy» 09.¢des
9 95 KonTponbsHas pabora Ne§ mo teme: «DJIeMEHTHI TEOPUHU BEPOSITHOCTEI 05.map
10 106 Kontponbhas padora Ne9 o teme: «CTaTHCTUKA 05.anp
11 58 Konrponbhas padora Nel0 no reme «O0beM MHOTOIpaHHHUKOBY 15.anp
12 132 Wroroas kouTposbHas padora Nell mo teme «Kypc 11 kimaccay 24.mait
13 68 Urorosas xoutponbHas padora Nel2 no teme "Kype 11 kiacca" 20.malt
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5. Anrebpa u Hauana MareMaThyeckoro aHanusa. Jlunaktuueckue marepuaisl k yaeOHuky I1I. A. Anumosa u ap. 11 kiacce: yue6. ITocobue ais
0011e00pa30BaTeNbHBIX OpraHu3anuii: 6a30Belid U yriayoneHHsid ypoHu /M. W.111a6yTun u ap.-M.:IIpocsemmenue, 2015

6. Anrebpa M Hayajga MaTeMaTMYeCKOro aHainu3a. Mertoaudeckue pekomeHaanuu. 11 kiacc: mocobue Juisd yduTened oOuieoOpa3zoBaTeabHbBIX
opranuzaimit/H.E. ®&noposa, M.B. Tkauépa.- M.: IIpocsenienue, 2015.
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KanennapHo-tremaTuyeckoe nJiaHUPOBaHUE
Martematuka 11 kiaacc
6 yacoB B Heei0 (Bcero 170 yacoB B roa)

Auredpa
JaTa
Ne Tema ypoka o o BH/IbI, (HOPMBI KOHTPOJIS NpUMEYaHUE
wiany | ¢akry
IloBTOpeHme Kypca anredpsl 10 kiaacca

1 CrenenHas ¥ moka3aTeiabHas QyHKIUS 02.ceH DpOoHTaIBHBIN KOHTPOJIb
2 CreneHHas ¥ IoKa3aTeabHas PyHKIIUS 04.ceH rpynmnosas Gopma
3 Jlorapudmuueckast pyHKIus 06.ceH DpoHTATBHBIN KOHTPOIH
4 Jlorapudmuueckas pyHKus 07.ceH WNuaueuayansHas popma
5 Tpuronomerpuueckue QyHKINN 09.ceH ®poHTaNBHBINA KOHTPOJIb
6 Tpuronomerpuueckue QyHKINN 11.ceH rpymmnosas Gopma
7 TpuroHoMerpuuecKrue ypaBHEHUS 13.ceH ®poHTaNBHBINA KOHTPOJIb
8 Tpuronomerpudeckue ypaBHEHUs 14.ceH NumuBuayansHas Gopma
9 Pemenue ynpaxHeHuit 16.ceH Texymuii KOHTPOJIb

Ypok 00001IeHns 1 cUCTeEMaTH3aIun 3HaHui 1o Teme «lloBTopenne Kypca
10 WnnusuayansHas popma

MaTtemaTuku 10 xacca» 18.ceH

Bxoonasa konmponvnas paboma no meme «Iloemopenue Kypca .
11 TemaTnyaeckuit KOHTPOIIb

mamemamuxu 10 knacca» 20.ceH

IIpousBoaHasi M e€ reoMeTpUYECKHA CMBICII

12 Pabora Hax ommbkamu. [IponsBonHas. 21.ceH rpynnoBas ¢gopma
13 [IponzBomHasi. 23.ceH ®DpOoHTANBHBIN KOHTPOIH
14 IIponsBonHas. 25.ceH WnnuBuayansHas popma
15 [IpousBoanas. CamocrosTenbHas padoTa 27.ceH rpynnoBas ¢gopma
16 [IpousBonHas creneHHoN QyHKITUN. 28.ceH OpoHTATBHBIN KOHTPOJIb
17 [IpousBogHas creneHHON QyHKITUN. 30.ceH OpoHTATBHBIN KOHTPOJIb
18 [IpousBoaHas crenenHot ¢pyHkuuu. CamocTosiTenbHast padora 02.0kT WnnuBuayansHas popma
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19 [paBuna quddepeHumpoBanms. 04.okT ®pOHTATBHBINA KOHTPOJIb

20 [paBuna quddepeHumpoBanms. 05.0kKT WnnuBuayansHas popma

21 [paBuna quddepenumnpoBanms. CamoctosTenbHas padora 07.okT Tekymuit KOHTPONIb

22 [Ipon3BoaHBIE HEKOTOPBIX ANEMEHTAPHBIX (PYHKIIHIA. 09.0kT ®pOHTATBHBIN KOHTPOJb

23 [Tpon3BoHBIE HEKOTOPBIX 3JIEMEHTAPHBIX (DYHKITHIMA. 11.0kT DpoHTATBHBIH KOHTPOIH
[Ipon3BoaHBIE HEKOTOPBIX AEeMeHTapHbIX QyHKIHH. CaMocTosTeNbHAS

24 WnnuBuayansaas popma
pabora 12.0KT

25 I'eomerpudeckuil CMBICIT IIPOU3BOJHOM. 14.0kT DpOoHTaIBHBIN KOHTPOJIb

26 ['eomerpudecknii CMBICT TPOU3BOIAHOM. 16.0KT Wnnusuayansaas popma

27 I'eomerpuyeckuii cMbIC Mpou3BoAHON. CaMocTosTeNbHAs padboTa 18.0KT Tekyiuii KOHTPOJIb

28 VYpok 00001IeHUs ¥ cHCTeMaTH3alluK 3HaHUi 110 Teme «[Ipon3BoaHas 19.0kT Wnnusuayansaas popma

29 Konumponvuasn paboma Ne2 no meme «llpouzsoonasn» 21.0KT TemaTuyeckuii KOHTPOJIb

IIpumeHeHNre MPOU3BOAHOM K UCCIeN0BAaHUI0 PYHKIUIA

30 Pa6ora nayx ommbkamu. Bo3pacranue u yObiBaHUE (QYHKITHIL. 23.0KT WunusuayansHas popma

31 Bospacranue u yobiBaHHE (DYHKITHH. 25.0KT ®poHTaNBHBINA KOHTPOJIb

32 Bospacranue u yobiBanue GyHkiuia. CaMocTosTeabHas paboTa 26.0KT Tekyuuit KOHTPOJb

33 JKCTpeMyMBbI QYHKIIUH. 28.0KT ®pOoHTAIBHBIN KOHTPOJIb

34 OKcTpeMyMBbl (QYHKITHH. 30.0KT NuauBumyansHas popma

35 Okcrpemymsbl GyHKIIH. CamMocTosTensHas padoTa 09.HoA Texymuit KOHTPOIH

36 [IpumeHeHne MPON3BOAHON K TOCTPOSHUIO TPaUKOB (HYHKITHIA. 11.HoA rpynmnoBas (popma

37 [IprMeneHue TPOU3BOAHOM K ITOCTPOCHUIO TPapUKOB (QYHKIIHH. 13.HoA OpOHTANBHBIA KOHTPOIIb

38 [IpumeHeHne MPON3BOAHON K TOCTPOSHUIO TPaPUKOB (HYHKITHIA. Texymit KoHTpOD
CamocrosiTenbHas paboTa 15.HoA

39 HawnGonpmiee n HanMeHbIiee 3HAUYSHHS PYHKIINH. 16.HoA ®DpOoHTANBHBI KOHTPOIH

40 HawnGonpiiee n HanMeHbInee 3Ha9eHUS PYHKIIAH. 18.HoA ®DpoHTANBHBIN KOHTPOIh

41 Haunbonbmiee n HanMenbliee 3HaueHus GyHkunu. CaMocTosTenbHast padoTta 20.HosA rpymnmosas hopma

42 Bemyxiiocts rpaduka ¢pynkuun. Touku neperuoa. 22.HoA OpOHTABEHBIA KOHTPOIIb

43 Bemyknocts rpaduka pyakmpm. Touku meperunoa. 23.HoA NunauBumyansHas popma
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Ypok 000011IeHNS U CUCTeMAaTH3aIuK 3HaHul 110 TeMe «[IpuMeHeHue

44 [IPOU3BOIHON» 25.Hon Mrmmsunyaneaas gopma
45 Konmponwvnaa paooma Ne3 no meme «llpumenenue npouszeoonoii» 27.HosA Tematnueckuiif KOHTPOJIb
HUHTEI'PAJI

46 Pa6ora nax ommbkamu. [lepooOpasHasi. 29.HoA OpoHTANEHBIH KOHTPOJIb

47 [lepBooOpa3Hasi. 30.HosA WNuaueuayansHas popma

48 [epBooOpa3zHas. 02.4eK rpymnmnosas popma

49 [IpaBuiia HaxOXeHUS TEPBOOOPA3HOI. 04.nek WnnuBuayansaas popma

50 [paBmia HaXOXIEHHUS TIEPBOOOPA3HOM. 06.4eK rpymmoBas hopma

51 [TpaBuna HaxoxaeHU TepBOOOpa3Hoi. CamocTosTENbHAS padoTa 07.8ek Texymmii KOHTPOITH

52 Inomaabs KpUBOJMHEWHON Tpareluu U HHTErpall. 09.4ek ®poHTaNBHBINA KOHTPOJIb

53 Inomaab KpUBOTMHEWHOW Tpareluu U HHTErpall. 11.pek ®poHTaNBHBINA KOHTPOJIb

54 [Tmomaas KpUBOIMHEHHOM Tparterny 1 nHTerpain. CaMocTosITeNlbHas padora 13.pek Texymmii KOHTPOITH

55 Beluncnenve nHTErpanoB. BelunciaeHue miomaaei ¢ moMousko DpoHTABHEI KOHTPOI
WHTErPaios. 14.pex

56 Beluncnenve nHTErpanoB. BelunciaeHue miomaaei ¢ moMoIsko DpoHTAEHBI KOHTPOT
HWHTErPaios. 16.0exk

57 Beluucnenue nHTerpanoB. BeluuciaeHue miomaaei ¢ moMousko rpymmoBas hopva
nHTerpanoB. CaMocTosTenbHas padboTa 18.pek

58 Ypok 00001IeHns U cucTeMaTU3alui 3HaHui 1o Teme «MHTerpam» 20.48eK NnauBumyansHas popma

59 Koumponvnaa paboma Ne5 no meme «Hnmezpan» 21.pek TemaTuyeckuii KOHTPOJIb

KOMBHUHATOPHUKA

60 Pabora Hax ommbkamu. KomOnHaTOpHBIE 321a4M. 23.4ekK ®DpOoHTANBHBI KOHTPOIH

61 KombunaropHsie 3amaun. 25.aeK NuguBumyansHas popma

62 [lepecranoBkw. 27.nek ®DpOoHTANBHBI KOHTPOIH

63 [TepecTanoBku. 28.0ekK OpOoHTATBHBIN KOHTPOJIb

64 [lepectanoBku. CamocrosiTenbHas padora 30.p0ek Tekymuii KOHTPOJb

65 Pasmenienus. 11.aHB NnnauBumyansHas popma

66 Pasmemenust. 13.aH8B OpOHTABEHBIA KOHTPOIIb
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67 Pasmemenns. CamocrosiTensHas padoTa 15.4HB Texkymuii KOHTPOJIb

68 CoueraHus 1 UX CBOMCTBA. 17.aHB rpymnmnosas popma

69 CoueraHus 1 UX CBOMCTBA. 18.4HB OpoHTANEHBIH KOHTPOJIb

70 Coueranus u ux cBoicta. CamocrosTensHas pabora 20.aH8B WnnuBuayansaas popma

71 BunomunansHas gopmyna HeroToHa. 22.AH8B WnnuBuayansaas popma

72 BunomunansHas gopmyna HeroToHa. 24.auB DpOoHTaIBHBIN KOHTPOJIb

73 VYpok 06001IeHUS 1 cUCTeMaTU3alluK 3HaHUi 1o Teme: «KoMOnHaTopukay 25.4H8B WnnuBuayansaas popma

74 Konumponvuasn paboma Ne6 no meme: «Komounamopura 27.AHB TemaTuyeckuit KOHTPOJIb

DJIeMeHTHI TEOPUH BEPOSITHOCTH

75 Pa6ora nayx ommbkamu. CoObITHS 29.aH8B DpOHTATBHBIA KOHTPOJIb

76 CoObITHst 31.aH8B DpOHTATBHBIA KOHTPOJb

7 CoObITHs 0l.des Tekyiuii KOHTPOJIb

78 CoOpiTus. CamocrosiTeNbHAs padoTa 03.des Texymmii KOHTPOITH

79 KomMoOunanuu coObrTrii [IpoTHBOMONIOXKHOE COOBITHE 05.¢des DpoHTATHHBIH KOHTPOIH

80 Komb6unanmu cobertuii [IpotuBononoxkHoe coObITHE 07.¢esB Nunusuayansaas popma
KomoOunanuu coosrtrii [IpoTrBomonoxHoe coobitie CaMocTosTenbHasS .

81 DpoHTaNIBHBINA KOHTPOJIb
pabora 08.¢des

82 BeposiTHOCTh COOBITHS 10.¢eB ®pOoHTAIBHBIN KOHTPOJIb

83 BeposiTHOCTh COOBITHS 12.¢eB ®pOoHTAIBHBIN KOHTPOJIb

84 BepositHOCTh coOBITHA. CaMocTosTenbHas padoTa 14.¢es Texymuit KOHTPOIH

85 CrnoxeHne BEpOATHOCTEN 15.deB OpOHTANBHBIA KOHTPOIIb

86 CrnoxeHne BepOsSTHOCTEH 17.deB NuguBumyansHas popma

87 Crnoxenne BeposiTHOcTel. CamocTosTensHas padoTta 19.deB Texymuii KOHTPOJIH

88 HezaBucumeble coOBITHS. Y MHOKEHHE BEPOSATHOCTEH. 21.¢esB rpynnoBas ¢gopma

89 HeszaBucumebie coObITHS. Y MHOKEHUE BEPOSITHOCTEHA. 22.¢es OpOHTAIBEHBIA KOHTPOIIb
HeszaBucumebie coObiTusi. Y MHOKEHHE BeposiTHOCTe. CamocTosTenbHas

90 NunauBumyansHas popma
pabora 24.¢esB

91 Cratuctnueckasi BEpOATHOCTb. 26.¢es OpoHTATBHBIN KOHTPOJIb

92 CraTtucTrueckas BepOIATHOCTb. 28.desB WnnuBuayansHas popma
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93 CraTtuctrueckas BepoaTHOCTh. CaMmocTosiTenbHas pabora 01.map Tekyuuit KOHTPONIb

94 Ypox 0606H1fH1/I$1 W CHCTEMaTH3allMy 3HaHUH 10 TeMe: «DJIeMEHTHI TeOPHH Visiayasias Gopva
BEPOSITHOCTEN 03.map

95 Konmponvnasn upaﬁoma No8 no meme: «Inemenmol meopuu TematiHeckuii KOHTPOT
8eposamuocmeit) 05.map

CraTucruka

96 Pa6ora nax ommbkamu. CirydaiiHble BETUYHHBIL. 07.map Texkymuii KOHTPOJIb

97 Crny4aiiHble BETUYHUHBIL. 10.map DpOoHTaIBHBIN KOHTPOJIb

98 Crydaiinble BenmnurHbl. CaMOCTOSITENbHAS padoTa 12.map rpymnmnosas popma

99 LlenTpanpHbIE TEHACHIINH. 14.map Wnnusuayansaas popma

100 IlenTpanbHbIe TEHICHIINH. 15.map ®poHTaNBHBINA KOHTPOJIb

101 HenTpanbabie TeHneHITMA. CaMoCcTOsATEeRHAS paboTa 17.map Tekyiuii KOHTPOJIb

102 Mepsi pazbpoca. 19.map ®poHTAILHBIN KOHTPOJIb

103 Mepsi pazbpoca. 21.map ®poHTATILHBIN KOHTPOJIb

104 Mepst pazbpoca. CamocTosiTenbHas paboTa 22.map rpymmnosas Gopma

105 Ypok 0000I1IeHHS U CUCTEMaTH3aI[UK 3HAHUH 110 TeMe: «CTaTHCTHKAY 24.map WuaueuayansHas popma

106 Konumponovuasn paboma N9 no meme: «Cmamucmura 05.anp TemaTuyeckuii KOHTPOJIb

HToroBoe noBropeHune

107 Pemenne BapuanToB EI'D Apudmerndeckas mporpeccus. I eomerprdeckas DpOHTANBHEL KOHTPOTS
MPOTPECCHSL. 07.anp

108 Pemenne BapuanToB EI'D YpaBHeHNS B HEpaBEHCTBA, CUCTEMBI HEPABEHCTB 09.anp rpynmnoBas ¢gopma

109 Pemenue BapuanToB EI'D YpaBHeHUs U HEpaBEHCTBA, CUCTEMbI HEPABEHCTB 11.anp OpOoHTaTBHBIN KOHTPOIb

110 Pemenne BapuantoB EI'D IIponeHTs!. 12.anp OpOHTANBEHBIA KOHTPOIIb

111 Pemenune Bapuantos EI'D [IponsBoanast. 14.anp Texymuii KOHTPOJIH

112 Pemenue BafjnaHTOB EI'D UccrnenoBanne QyHKINN C TIOMOIIBIO DpOHTATBHEI KOHTPOTH
MPOU3BOTHOM. 16.anp

113 Pemenue Ba;V)HaHTOB EI'D UccnenoBanne QyHKINN C TIOMOIIBIO Vi msuayansHas dopya
IPOU3BOTHOM. 18.anp

114 Pemenne BapuanToB EI'D Tpuronomerpuueckue QpyHKIUH. 19.anp OpOHTABEHBIA KOHTPOIIb
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115 Pemenne BapuanToB EI'D Tpuronomerpuyeckue QyHKIUH. 21.anp ®pOHTATBHBINA KOHTPOJIb
116 Pemenne BapuanToB EI'D O0mme MeToap! pelieHus ypaBHEeHUH 23.anp WnnuBuayansHas popma
117 Pemenne BapuanToB EI'D O01me MeToap! pelieHus ypaBHEeHHH 25.anp ®pOHTATBHBINA KOHTPOJIb
Pemenne BapuanToB EI'D [IpeoOpazoBanme TpUrOHOMETPHYECKUX
118 vp beodp P P rpymnmnosas popma
BBIPAKEHU. 26.anp
Pemenune Bapuantos EI'D IIpeobpa3oBaHue TPUrOHOMETPUUECKHX .
119 . P peodp P P ®pOHTATBHBINA KOHTPOJIb
BBIPAKEHU. 28.anp
Pemenne BapuanToB EI'D IIpeobpa3zoBanue BeIpakeHUH, CoepKainx .
120 P Ppeoop P P Texymuit KOHTPONIb
Jiorapu@mel. 30.anp
Pemenne BapuanToB EI'D IIpeobpa3oBaHue BEIpaskeHH, CoepKalinx .
121 P peobp P Aeprratt . DpoHTaIBHBIN KOHTPOJIb
Jtorapu@mel. 03.mam
122 Pemenne BapuanToB EI'D OyHKkImoHaBHO-TpaguyecKue METO bl 05.mai DpOHTATBHBIA KOHTPOJb
123 Pemenne BapuanToB EI'D OyHkimonansHO-Tpaguyeckue MEeTo bl 07.mai Wnnusuayansaas popma
124 Pemenne BapuanToB EI'D Pemenne ypaBaeHMiT* 10.mait DpoHTATHHBIN KOHTPOIH
125 Pemenune BapuanToB EI'D Permenne ypaBHeHUH, COAepKANTUX MOTYITH 12.mait rpymmnoBas Gopma
126 Pemenne BapuantoB EI'D Pemenne ypaBHeHMi, comep Kaliux MOIYIIN 14.mait Texymumii KOHTPOJIb
127 Pemenune BapuanToB EI'D Pemenne upparmoHaabHBIX ypaBHEHUH ™ 16.mait DpoHTATHHBIN KOHTPOIH
Pemenmne BapuanToB EI'D Pemenne panioHaIbHBIX HEPABEHCTB C OTHOM
128 . . rpymmoBas hopma
TIEPEMEHHON 17.man
Pemenne BapuanToB EI'D Permenne panioHaIbHBIX HEPABEHCTB C OTHOM .
129 . . ®pOoHTAIBHBIN KOHTPOJIb
IIEpEMEHHON 19.man
130 Pemenne BapuantoB EI'D Crernens u ee cBolicTBa 21.maw ®DpOoHTANBHBI KOHTPOIH
131 Pemenne BapuanToB EI'D Crernens u ee cBolicTBa 23.mai ®DpOoHTANBHBI KOHTPOIH
132 Hmozosas konmponvnan padoma Nell no meme «Kypce 11 knacca» 24.mai TemaTuyeckuii KOHTPOJIb
133 Pabora c rpaduxamu. Pa6ora Hag ommOkamMu 26.ma rpynnoBas ¢gopma
134 Urorosoe 3anstue. Pemienne 3a1a4 NOBBIIIEHHON TPYAHOCTU 28.matt NuauBumyansHas popma
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I'eomeTpus

Jarta
Ne Tema ypoka o o BUJIBL, (POPMBI KOHTPOJIA pUMeYaHue
IUIaHy thakty
IloBTOpenue kypca 10 kiacca

MHOrorpaHHUKH. 0l.ceH DpOoHTANIBHBIN KOHTPOJIb

2 BexTopsl B mpocTpaHCcTBE 03.ceH DpOoHTANIBHBIN KOHTPOJIb
BexTophl B IpocTpaHcTBe
3 IToHsiTHE BEKTOpa B POCTPAHCTRE. 08.ceH DpoHTANBHBIN KOHTPOJIh
4 CrnoxeHue BEKTOpOB 10.ceH ®poHTaNbHBIA KOHTPOJIb
5 BrluntaHue BEKTOPOB 15.ceH ®poHTaNbHBIA KOHTPOJIb
6 YMHOXKEHHE BEKTOpA HA YUCIIO 17.ceH Texymmii KOHTPOIIb
7 KommnanapHble BEKTOpHI 22.ceH rpynmoBast hopma
8 PaznoxxeHne BekTopa Mo TpeM HEKOMIUIAHAPHBIM BeKTOpam.* 24.ceH OpOHTAJIBHBIN KOHTPOJIb
9 [oaroroBka Kk KOHTPOJIBHOM padoTe 1o TeMe «BeKTopbl B IPOCTPaHCTBE 29.ceH WnnuBuayanbHas Gpopma
10 Konmponwvnaa paboma Nel no meme Bekmopul 6 npocmpancmee 01.0KT TemaTndyecknuii KOHTPOJIb
MeToa KOOPAMHAT B IPOCTPAaHCTBE . /IBMKEeHHUSI

11 [IpsmoyronpHast cucTeMa KOOPAMHAT B IPOCTPAHCTBE. 06.0KT WunuBunyansHast hopma
12 HetictBust Haj BekTopamu™® 08.0KT OpoHTaTBHBIH KOHTPOJIb
13 Koopaunater BekTopa 13.0KT WnnuBuayanbHas Gpopma
14 CB#13b MKy KOOpAWHATAMH BEKTOPOB U KOOPAWHATHI TOYEK* 15.0KT OpoHTaTbHBIN KOHTPOIb
15 Koopaunatsl CyMMBI, pa3HOCTH, IPOU3BEICHUS] BEKTOPOB 20.0KT OpOHTAJIBHBIN KOHTPOJIb
16 [Ipocrefimme 3agaun B KOOpAUHATAX* 22.0KT ®poHTANBHBIA KOHTPOIb
17 YToI MeXIy BEKTOPAMH. 27.0KT WunuBupyansHas Gopma
18 CkamnsipHOE IPOU3BEICHHE BEKTOPOB 29.0KT rpymmoBas Gopma
19 Brrancrienne yriioB Mexay BeKTopaMu™® 10.HoA8 WunusupyansHas Gpopma
20 YpaBHEHHE TTOCKOCTH. 12.HoA ®OpoHTATBHBINA KOHTPOJIb
21 ®opmyna pacCTOIHUS OT TOUKH J10 MIIOCKOCTH. 17.HoA Tekymuii KOHTPOIb
22 Berumcienue yruoB Mexmy NPsIMBIMH M IUTOCKOCTSIMA 19.HoA rpymmoBas Gopma
23 Cummertpust B KyOe, B mapaiiesnenurnene, 6 npusme u nupamude. [lonamue o DpPOHTANBHBIH KOHTPOITH

CUMMeEmPUYU 8 NPOCMPAHCMEE 24.HonA
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24 Tapannenvuwiti nepenoc. Ipumepvl cummempuu 8 oOKpyscaioujem mupe 26.HoA Tekymui KOHTPOIb

25 [ToaroroBka kK KOHTPOIBHOM paboTe 1o Teme «MeTox KOOpANHAT B IIPOCTPAHCTBE 01.pek WunuBunyanbHas Gpopma
26 Konmponwvnaa paboma Ned no meme Memoo koopounam é npocmparncmee 03.pek TemaTtndeckuit KOHTPOJIb

HOUJUHAP, KOHYC, LIAP

27 [NonsaTue mumHApa. Pabora Ha ommOkaMu 08.neK rpymmoBas Gopma

28 [Ipsimoit kpyroBoit nunUHAP 10.0exK ®poHTaNbHBIA KOHTPOJIb
29 [Tnouaas MOBEPXHOCTH LIMITHH]PA 15.0ek WnausuayanbHas hopma
30 [NonsiTue xoHyca. 17.nek ®OpoHTaNTBHBIA KOHTPOJIb
31 [Tnomaas MOBEPXHOCTH KOHYCA 22.40eK DpoHTATBHBII KOHTPOITh
32 Yceuennwit konyc 24.0eK WnnuBuayanbHas Gpopma
33 Ocegvie ceyenus u ceuenus, napaiiesbHble 0CHOBAHUIO 29.40eK rpynmoBas opma

34 Cdepa u map 12.9H8B ®poHTaTbHBIA KOHTPOJIb
35 YpaBHeHue cepsl 14.9HB ®poHTaTbHBIA KOHTPOJIb
36 BzanmHoe pacronoxenue cepbl U MIOCKOCTH 19.aHB WnnuBuayanbHas Gpopma
37 Kacamenvnas nrockocms x cghepe 21.aH8B ®OpoHTaNbHBII KOHTPOIB
38 [Tnomans cheps 26.9HB rpynmoBast hopma

39 lap u cdepa, ux ceuenus.* 28.9HB ®OpoHTaTBHBIH KOHTPOJIb
40 Coepa, BricaHHas B ITHHAPHYECKYIO TOBEPXHOCTH * 02.¢es ®OpoHTaTBHBIH KOHTPOJIb
41 [oaroroBka kK KOHTPONBHOM padore 1o TeMe «L{mnHAp, KOHYC U 1map» 04.¢peB WunuBunyansHast popma
42 Konmponwvnaa paboma Ne7 no meme «L{ununop, Konyc u wiap» 09.¢eB TemaTndecknii KOHTPOJIb

OBBEMBI TEJI

43 Tonsmue 06 o6veme mena. Pabora HaJ olrMOKamMu 11.¢es ®poHTaNbHBIA KOHTPOJIh
44 O0BeM IpsMOYTONBHOTO MapajuIesenuea 16.¢es ®poHTANBHBIA KOHTPOIb
45 O0BeM HaKJIOHHOTO TapalIeienuIe1a 18.¢esB ®poHTANBHBIA KOHTPOIb
46 O06BeM mpsAMOi IPU3MBI 25.¢eB rpymmoBas Gopma

47 O6wem muIHHIpA 02.map Texymmii KOHTPOIIb

48 O0BeM HaKIIOHHOH TPU3MBL™ 04.map WunusupyansHas Gpopma
49 O6wem nupaMuIs! 09.map ®poHTaNBHBIA KOHTPOIh
50 OO0BeM yceueHHOM MTUpaMUIb 11.map ®poHTANBHBIA KOHTPOIh
51 O0wem KoHyca 16.map rpymroBas Gpopma

52 OOBeM ycedeHHOro KOHyca 18.map DpoHTaNBHBII KOHTPOIIb
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53 O0BeM mrapa 23.map WNunusunyansHas Gopma
54 OO0BEMBI IIIAPOBOrO CETMEHTA 25.map rpymmoBas Gopma

55 OO0BEMBI IITAPOBOrO CEKTOPA 06.anp ®poHTaATBHBIH KOHTPOJIb
56 Beruncienust 00beMOB Ten 08.anp ®poHTaNbHBIH KOHTPOJIb
57 [oaroroBka kK KOHTpPONBHOM padore 1Mo TeMe «O0beM MHOTOTPaHHHKOB) 13.anp WunuBunyanbHas Gpopma
58 Konmponovnas paooma Nel0 no meme «O6vem MHO202DAHHUKOB) 15.anp TemaTuueckuil KOHTPOJIb

MMOBTOPEHUE

59 JleiicTBUs ¢ BEKTOpamH. 20.anp ®poHTaNbHBIA KOHTPOJIb
60 CkansipHoe POU3BENEHUE BEKTOPOB. 22.anp DpOHTANIBHBIN KOHTPOJIb
61 Pemenue 3a1a4 BEKTOPHBIM METOJIOM 27.anp DpOoHTANBHBIN KOHTPOJb
62 MHororpaHHuKH. 29.anp WnnuBuayanbHas Gpopma
63 BricaHHbIE MHOTOTPaHHUKU 04.mam ®poHTaNbHBIH KOHTPOIb
64 OrnvcaHHble MHOTOTPaHHUKH 06.man rpynmoBas opma

65 OTHolIeHUe TIoLaael U 00beMOB OAOOHBIX (UTYp 11.mam OpoHTaTBHBIH KOHTPOJIb
66 [MocTpoenue ceveHuid. 13.mal ®OpoHTaIBHBIH KOHTPOJIb
67 3anauy Ha ceyeHuUs 18.mam WnnuBuayanbHas Gpopma
68 Hmozosana konmponvnan paboma Nel2 no meme "Kypc 11 knacca" 20.malt Texymuii KOHTPOJIb

69 UroroBoe 3ansitue. Pemenue 3anau 25.mam ®OpoHTaTBHBIH KOHTPOJIb
70 Hrorosoe 3ansatue. Pemenune 3anau 27.mai DpOHTAJIBHBIN KOHTPOJIb
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