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Pasnen 1 [losicHuTe/IbHAA 3aNIMCKA

Pabouas mporpamma ocHOBHOro oOmiero obpasoBaHusi o Kypcy marematuku 10-11
KJIaCCOB COCTaBJIEHA B COOTBETCTBUU C DelepanbHbIM KOMIIOHEHTOM TOCYJapCTBEHHOTO
cTangapTa obuiero obpasoBanusi, (yTBEp)KIeH MpukazoM MUHHCTEpCTBA 00pa30BaHUs U HAYKU
P® No 1089 ot 05.03.2004 r. (my1s1 KI1accoB, He peanu3yromux DeaepanbHbIi TOCY1apCTBEHHBII
0o0pa3oBaTeNbHBIA CTAaHAAPT HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOINEro, CpexHEero ooOIIero
oOpa3oBaHmsi), OCHOBHOU oOpazoBareabHOi nporpammoir MBOY COII NeS, y4yeOHBIM T1aHOM
IIKOJIBI, MPUMEPHBIMU IporpaMmaMu ooOmiero obOpa3zoBaHus 1o npeamery «MarteMmaTHkay,
GbenepanbHbIM IEpeUYHEM  Y4EOHHMKOB, PEKOMEHAYEMbIX K HCIOJIB30BAHUIO U C YYETOM
aBTOpckoi mporpammbl no anredpe IO.M Komsarun, M. B. Tkauésa, H. E. ®enoposa, M. .
[ITa6ynuH. (IIporpamMmmel 0011€00pa3oBaTeNbHBIX Yupexkaenuid. Anredpa. 10 - 11 kmaccer / [cocT.
T.A. bypmucrtposa]. — M.: IIpocsemenue, 2010. u JI.C.AtaHacsHa 1o reOMETPHH.
IIporpamma cocTaBiieHa Ha OCHOBAHUU HOPMATHUBHBIX JOKYMEHTOB:

1. ®enepanpbiii 3ak0H 0T 29.12.2012 No 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oenepanun» (B pen. eaepanbaoro 3akoHa ot 07.03.2018 Ne 56-D3);

2. TIlpuxa3z MunoOpnayku Poccun ot 05.03.2004 Ne 1089 (pen. ot 07.06.2017 Ne 506)
«O0 yTBepXIeHNH (eepaTbHOr0 KOMIIOHEHTA TOCyTapCTBEHHBIX 00pa30BaTeIbHBIX
CTaHAApTOB HAYAIBHOT0, OCHOBHOT'O M CPEeIHETO (ITOTHOT0) 001Iero oopa3oBaHus»;

3. Ilpukaz MunoOpnaykun Poccunm ot 09.03.2004 Ne 1312 «O06 yTBepkaeHUH
benepanbHOro 0a3MCHOr0 y4eOHOro IIaHa W MPUMEPHBIX Y4YEOHBIX IUIAHOB JUIS
oOpazoBarenbHbIX yupexaenuii Poccuiickoit deneparuu, pean3yromux MporpaMMbl
ob1iero o6pazoBanus» (B pell. npukaza Munoopuayku Poccun ot 01.02.2012 Ne 74);

4. Ilpukaz MunoOpunayku Poccum ot 31.03.2014 Ne 253 «O06 yTBepxkacHUH
denepanbHBIX TEpeuHed Y4YeOHHMKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAHUIO TPHU
peanu3alid  MMCEKOIIUX TOCYIApCTBEHHYIO aKKpEAHWTAIlMI0 00pa3oBaTeIbHBIX
IporpaMM  HayaJlbHOTO  OOINEro, OCHOBHOTO  OOIIEro, CpeaHero  OOIIero
oOpazoBanus» (pea. nmpukaza Munobpuayku Poccun ot 05.07.2017 Ne 629);

5. Tlocranosnenue I'maBHOro rocy1apcTBEHHOIO caHuTapHOro Bpaua P® or 29.12.2010
Ne 189 «O6  ytBepknmenun  CanlluH  2.4.2.2821-10  «CanurtapHo-
SMHUJIEMHONIOTUYECKHE TPeOOBAHUS K YCIOBUSM M OpraHu3alud oOydeHHus B
o0meoOpazoBarenbHbIX  yupexnaeHusx»  (pen.  IlocranoBnenus — ['maBHOTO
rocy1apCTBEHHOIr0 caHuTapHoro Bpaya P® ot 24.11.2015 Ne 81);

esn nporpamMmmai:
W3yuenne wmareMaTWKu B CTaplieil Imkose Ha ©0a30BOM YpOBHE HAalpaBlIeHO Ha

JOCTHXKEHHE CIEIYIOLINX LIeIIeH:

* (¢opmupoBaHMe NpeICTABJIeHHIl O MaTeMaTUKe, KaK YHHBEpPCAJIbHOM s3bIKa HAYKH,
CpEeACTBE MOJETUPOBaHUS SBJICHUN U IPOLIECCOB, 00 UIESIX U METOJaX MaTeMaTHKH;

® Ppa3BHUTHE JIOTHYECKOTO MBIIIICHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHHS, aJrOPUTMHUYECKON
KyJIBTYpbl, KpUTUYHOCTU MBIIIJICHUS Ha YpPOBHE, HEOOXOAUMOM AJisi O0y4YeHHUsl B BBICIIEH
IIKOJE€ IO COOTBETCTBYIOLIEH CHENMaIbHOCTH, B Oynaymed mnpodeccuoHaIbHON
NESITeNbHOCTH;

* oBJaJeHHEe MATEeMATHYeCKUMH 3HAHUSIMU U YMEHUSIMHU, HEOOXOIMMBIMU B TIOBCEHEBHOM
KHM3HM, AJIS1 U3YUYEHHUs IIKOJIBHBIX €CTECTBEHHOHAYYHBIX JAUCIUILIMH Ha 0a30BOM YpOBHE,
IS TIOJTy4eHHst 00pa30BaHus B 00JIACTSIX, HE TPEOYIOUMX YriyOlIeHHOW MaTeMaTHu4ecKoi
MOJrOTOBKH;

* BOCHUTAHME CPEJCTBAMU MAaTEMATUKU KYJbTYpPbl JMYHOCTH: OTHOILEHHS K MaTeMaTHKe Kak
YacTH OOIIEYeI0BEYECKON KyIbTyphbl: 3HAKOMCTBO C HCTOPHEH pPa3BUTUS MaTE€MaTHKH,
HBOJIIOIMEN MaTeMaTHYeCKUX MW, MOHMMaHHWA 3HAYUMOCTH MAaTEeMAaTUKU IS
O0I1IECTBEHHOT' O Iporpecca.



OcHoBHbBIC 3a12a4K:

B pe3ynbraTe u3yueHus Kypca MaTeMaTUKH yJaliuecs JOKHBIL:

® IPAaBWJIBHO YNOTPEONATh TEPMHUHBI, CBA3aHHBIE C PA3TUYHBIMU BHJAMH YHCET U
crocobaMy MX 3alUCH: LENbHOE, ApOoOHOE, NecsATHYHas IpoOb, Mepexoa OT OJHOM (opMbI
3aIlUCH K JAPYroi (HarpuMep, MpOLEHTHI B BUJIE ACCATUUHON IpoOHU; BbIIEIECHUE 1IETION YacTH U3
HENPaBWIBLHOM IpoOH); pemiaTth TpU OCHOBHBIE 33/1a4 Ha JIpooH;

® 3HaThb OCHOBHBIC (POPMYJIBI TPUTOHOMETPUM U YMETh UX NPUMEHATHh NPU PELICHUU
3aJ1a4 pa3HOro YPOBHSI CJIOKHOCTH;

¢ 3HaTh (hopmynbl auddepeHIMpoBaHUS U UHTETPUPOBAHUS YMETh MX NMPUMEHSATH MPH
pelIeHnH 3a7]a4 U IPUMEPOB;

® BJIaJICTh HaBBIKAMHU BBIYMCIICHUS 1O (hopMyJiaM, 3HATh OCHOBHBIC €IMHUIBI U3MEPEHHUS
U YMETh NEPEUTH OT OJIHUX €IMHUI] U3MEPEHHUS K IPYTHUM B COOTBETCTBUU C YCIOBHUSIMHU 3a/1a4H;

® HAXOJIUTh YMCIIOBBIC 3HAYCHUS OYKBEHHBIX BBIPAKCHHIA;

® yMeTh pelIaTh 3aJla4i Ha IOCTPOCHUE CEUCHUH, HAX0KICHUE YTJIa MEXy MPsAMOi U
IJIOCKOCTBIO;

® BBLINIOJIHATH CJIOKEHUE U BBIYUTAHHE BEKTOPOB B IPOCTPAHCTBE;
HaXOAMTH IIJIOLIAIA MOBEPXHOCTH MHOTOTPAHHUKOB;
U3Yy4YUTh OCHOBHBIE CBOMCTBA IJIOCKOCTH;
paccMOTpPETh B3aMMHOE PACIIOJIOKEHHE ABYX NPSAMBIX, IPSIMON U TNIOCKOCTH;
V3YYUTh MAPAIIIEIBHOCTh MPAMBIX W ITUIOCKOCTEH, NapauieIbHOCTh IUIOCKOCTEH,
NEPIEHUKYIIIPHOCTD MPSMBIX U INIOCKOCTEN.

Pasznes 2 O0mast XxapakTepuCcTHKA y4e0HOI0 npeamera

[Ipy u3ydyeHuM Kypca MaTeMaTHKH Ha 0a30BOM YPOBHE NPOJOJIKAIOTCA U IOJydYaroT
pasBUTHE COJEpXKATENbHbIE JIUHUU: «Anzedpa», «Dyukyuuy, «Ypasnenua u nepagencmeay,
«leomempusny, «Inemenmovt KOMOUHAMOPUKU, MeEOPUU 6EPOAMHOCMEN, CHIAMUCMUKU U
nozuxku», BBonutcs nuHuA «Hauana mamemamuueckozo ananusza». B pamMkKax yKazaHHBIX
COJIEpPKATENIbHBIX JIMHUN pEelIatoTCs CIASAYIOIINE 3a0a4UH:

¢ cHUCTeMaTH3alusl CBEJIECHUU O 4YMClaX; W3YyYEHUE HOBBIX BUJOB UYHCIOBBIX BBIPAKECHHUU U

(dbopMys; COBEpIICHCTBOBAaHME IMPAKTUYECKHX HABBIKOB M BBIYUCIUTEIBHON KYJBTYPHI,

paclIpeHre U COBEPIICHCTBOBAHUE alreOpandecKkoro ammapara, c(OpMHPOBAHHOIO B

OCHOBHOM IIIKOJIE, U €r0 IPUMEHEHUE K PEIICHUI0 MaTEMaTUYECKUX U HEMATEMAaTUYECKUX

3a1ad4;

¢ pacIIupeHue W CHUCTeMaTH3alus OOIMX CBeACHUMH O (YHKIMAX, MOIMOJHEHHE Kiacca
M3y4aeMbIX (YHKIUH, WUTIOCTpalys MHUPOTHl NPUMEHEHUS (QYHKIMHA AJ ONHCAHUS U
U3Y4YEHUs pealIbHBIX 3aBUCUMOCTEM;

¢ U3ydYeHHE CBONCTB NPOCTPAHCTBEHHBIX TeJ, (HOPMUPOBAHME YMEHHUS NPUMEHATH
[IOJIyYEHHBIE 3HAHUS JUI PELIEHUs NIPAaKTUYECKUX 3a/1ad;

¢ pa3BUTHE TMIPEACTABICHUHM O BEPOATHOCTHO-CTATHCTHYECKUX 3aKOHOMEPHOCTIX B
OKPY’KaroIlleM MHUpE, COBEPIICHCTBOBAHUE MHTEJUICKTYAIBHBIX U PEYEBBIX YMEHUU IIyTEM
o0oramieHusi MaTeMaTH4eCKOro S3bIKa, PA3BUTHS JIOTHYECKOTO MBIILICHUS;

4 3HAKOMCTBO C OCHOBHBIMHU UJESMHU U METOJAAMH MaTEMaTHYECKOTO aHAIU3a.

Oougeyuednvie ymenus, HAGLIKU U CROCOOBL OeAmMeTbHOCIU

B xome ocBoeHMs conmepkaHUS MaTEMaTHUYECKOro OOpa30BaHMs Y4dalllMecs OBJIAJEBAIOT
Pa3sHo00pa3HBIMU clioco0aMH AEATEILHOCTH, TPUOOPETAIOT ¥ COBEPIICHCTBYIOT OIIBIT:

HOCTPOEHUS ¥ UCCIEJOBAHUS MATEMAaTUIECKUX MOJIEJIEH AJIsl OIMCAHUS U PELICHUs] IPUKIAIHbBIX
3a7a4, 3aa4 U3 CMEXHBIX JUCLUIUINH;

BBITNIOJIHEHUS U CAaMOCTOSITENIBHOTO COCTABICHHS AJITOPUTMUUYECKUX MPEANHUCAHUN U HHCTPYKIUI
Ha MaTeMAaTHYECKOM MaTepuane; BBIIOJHEHHS pacdyeToOB MPAaKTUYECKOIO XapaKTepa; HCIOJIb30BaHUS
MaTeMaTH4ecKnX (POpPMyN M CaMOCTOSATENBHOTO COCTaBJICHHS (OPMYIT Ha OCHOBE OOOOIIEHMS YaCTHBIX
CJIy4aeB U 3KCIIEPUMEHTA;



CaMOCTOSITEIbHOW pabOThl € WCTOYHUKAMH WHPOpManuu, OOOOIIEHWS U CHCTEMaTH3aINH
MOTyYeHHON HH(OPMANNH, HHTETPUPOBAHHUS €€ B IMYHBIN OTIBIT;

IPOBEICHHS JOKA3aTeNbHBIX PACCYKIACHHH, JIOTHYECKOr0 OOOCHOBAHMS BBIBOJOB, Pa3lIMUCHUS
JOKa3aHHBIX W HEJOKa3aHHBIX YTBEPIKICHUH, apryMEHTHPOBAHHBIX M SMOLUOHAIBHO yOEIUTEIbHBIX
CYXKJICHUH;

CaMOCTOSITEbHON M KOJUISKTHBHOH JIEITEIIbHOCTH, BKIIOUSHHUS] CBOUX PE3yJIbTATOB B PE3YJITATHI
paboThI TPYIIIBI, COOTHECECHHUE CBOECTO MHEHHS C MHEHHEM JPYTHX YYACTHUKOB YUEOHOTO KOJUICKTHBA U
MHEHHEM aBTOPUTETHBIX HCTOYHUKOB

Pa3znen 3 Onncanue mecta yueOHOro npeaMera, Kypca B yueOHOM IJIaHe

CornacHo ®enepaibHOMYy 0a3MCHOMY Y4eOHOMY IUIAHY Ui OOpa30BaTENbHBIX YUYPEKICHHN
Poccuiickoit ®enepanyu Ui 0053aTEIBHOTO M3YyYCHUS MAaTEMaTHKH Ha OSTale OCHOBHOTO OOIIEero
oOpazoBaHusi OTBOAUTCS He MeHee 280 yacoB W3 pacyera 4 yaca B Helelo. [Ipr 3TOM mpesnonaraercst
MOCTPOCHUE Kypca B (popMe MOCIIe0BATEILHOCTH TEMATHUECKUX OJIOKOB € Yepe0BaHUEM MaTepuaa o
anreOpe, aHATM3Y, IUCKPETHOW MaTeMaTHKE, T€OMETPHU

CornmacHo 06a3ucHOMY y4YeOHOMY IUIaHy Uit OOpa3oBaTENbHBIX YUpexkIeHUH MypMaHCKOH
00JacTH HAa M3yYCHUE MAaTEMATHKH Ha CTYIEHH CpeHEro (MOJIHOr0) 001Iero 00pa3oBaHust OTBOAUTCS 5 U
B Hegenmo B 10 u 11 xmaccax. M3 Hux Ha anreOpy u Havana aHanusa 1o 3 yaca B Henenmto uiu 204 yaca,
Ha M3y4YeHue reoMeTpuu 2 yaca B HeJento win 136 yacoB

OcHoBHOe conep:kaHne B JaHHOM padoueil BCEro 1o
nporpamMmme NPUMEPHOit
10 knace 11 knacc | mporpamme
Anrebpa 37 4 40
DyHKIMU 10 29 30
Hauana maTemaTuueckoro anajimsa 2 36 20
YpaBHEHUS U HEPABEHCTBA 42 6 40
DIIEMEHThI MaTeMaTU4eCcKou CTaTUCTHUKH, 75 20
KOMOWHATOPHUKHU U TEOPUU BEPOSITHOCTEH.
['eomeTpus 64 61 100
Pezepn 15 9 30
Hroro 170 170
HTOI0 340 280

Paznen 4 Conep:xanue y4eOHOT0 nmpeamMera

AJITEBPA

Kopnu u crenenu. Kopens crenenn n>1 u ero cpoiicrBa. CreneHp ¢ panvoOHaJIbHBIM
MOKa3aTesieM U ee CBOMCTBA. [lonamue o cmenenu ¢ oeticmeumenvHuim nokazamenem. CBOUCTBa
CTENEHU C JICUCTBUTEIbHBIM ITOKA3aTEIEM.

Jlorapudm. Jlorapudm umcna. Ocrnosnoe nocapugpmuueckoe moocoecmso. Jlorapudm
MPOU3BEJICHUS, YACTHOTO, CTENECHU; nepexo0 K HOBOMY OCHO8aHUl0. JIECATUYHBIA U
HATYpaJIbHBIHN JTOTapu(pMbl, YUCIIO €.

IIpeoOpa3oBanuss MNpoOCTeHIINX BBIPAXKEHHMI, BKIIOYAIUX apupMeTHIecKue
oTiepaliiu, a TaKXKe OMepalrio BO3BEICHUS B CTETIEHb U OTEPAIUIO JTOrapu(MUPOBAHHUS.

OcHoBbl Tpuronomerpuu. CuHyC, KOCUHYC, TAHT€HC, KOTAHT'€HC MPOU3BOJILHOTO yTJa.
Pamnannas wmepa yria. CuHyc, KOCHMHYC, TaHT€HC M KoTaHreHc uyucia. OCHOBHbIE
TpUTOHOMETpHUUECKUe ToxaecTBa. Dopmysl mpuBeAeHUs. CUHYC, KOCUHYC U TAHT€HC CYMMBI U
pazHocTu JBYX YriioB. CHHYC W KOCHHYC JBOWHOTO yria. @opmynvl NOJNOBUHHO20 Y2id.
IIpeobpazosanus cymmvl mpuecoOHOMempudeckux QYHKYull 6 npousgedeHue u npou3ee0eHus 6
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cymmy. Buipaosicenue mpuconomempuieckux QyHKyuil yepes maneeHc noio8UHHO20 ap2ymMeHnma.
[IpeoOpa3zoBanus MPOCTEHIINX TPUTOHOMETPUUECKHUX BbIPAKEHHIH.

Ipocmetiwue mpuconomempuyeckue ypasHeHus u HepaseHcmea. ApKcunyc, apkkocumyc,
ApKMAaH2eHc 4uca.

OYHKINU

Oynkiun. OO6nacTh onpefeNeHUs W MHOXECTBO 3HaueHWi. ['padux QyHKUIUH.
[Toctpoenue rpaduxkoB ¢GYHKIMHA, 3aJaHHBIX pa3iUYHBIMH criocoOamu. CBoicTBa (GyHKIUIL:
MOHOTOHHOCTb, YE€THOCTb W HEYETHOCTb, INEPHUOAUYHOCTb, OrPaHUYEHHOCTb. [IpomexyTku
BO3pacTaHusd M yObIBaHUS, HauOosblliee W HaUMEHbIIEE 3HAYCHMs, TOYKH OJKCTpeMyma
(JlokampHOTO  MakcMMyMa W MuUHMMyMa). ['padumueckas wuHTeprperanus. Ilpumepsr
(yHKIMOHAIBHBIX 3aBUCUMOCTEN B peasIbHBIX MPOIECCax U SIBICHUSX.

Obpatnas yukuusa. Obaacms onpedenienuss u 061ACMb 3HAUEHUL 0OPAMHOU DYHKYUU.
I'paduk obpaTHON HyHKIUH.

CrenenHast GyHKIHUS C HaTypaJIbHBIM TIOKa3aTesneM, e€ CBOMCTBA U rpaduk.

Bepmuxanvnuvle u 2opuzonmanvhsie acumnmomaul 2paguxos. I paguxu opobHo-nunelinvlx
QdyHryuil.

Tpuronomerpuyeckue (GyHKIUH, UX CBOMCTBa M IpaUKu; NEPUOAMYHOCTb, OCHOBHOM
NIEPUOA.

[ToxazatenbHast pyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U rpaduK.

Jlorapudmuueckast pyHKIHs, €€ CBONCTBA U TpadUK.

[TpeoOpa3zoBanus rpadukoB: MapaieNbHbI MEPEHOC, CUMMETPHSI OTHOCUTEIBHO OCeil
KOOPJAUHAT U CUMMEmpPUs OMHOCUMENbHO HA4ana KOOPOUHAM, CUMMEMPUS OMHOCUMENbHO

npamoii Y =X | pacmasicenue u corcamue 60ob oceli Koopounam.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Iouamue o npeodene nocneoosamenvrHocmu. Cywecmeoganue npeoeid MOHOMOHHOU
02paHudenHol nociedogamenbHocmu. JIIMHA OKPYKHOCTH M IUIOMIAJIb Kpyra Kak Mpefelbl
nocjenoBaTenbHOCTEH. beckoHeuHo yObIBaroIas reoMeTpuyeckasi porpeccus U ee CyMMma.

Ilonamue o nenpepvieHOCMU YHKYULU.

[Monsatne o mnpousBoAHON GyHKIHMH, (QHU3HYECKHA W TEOMETPHYECKHH CMBICI
MPOU3BOTHON. YpaBHEHHE KacaTeNbHOU K rpaduky QyHkuuu. [Ipor3BoaHbIE CyMMBI, Pa3HOCTH,
MPOM3BEACHNUS, 4acTHOTO. [IpOM3BOIHBIE OCHOBHBIX 3JeMEHTAapHBIX (yHKuui. [Ipumenenue
MIPOM3BOHOM K MCCIICIOBAHUIO (PYHKIIUH M MOCTPOSHUIO TpaduKoB. [Ipouszeo0Hvie 0bOpamuou
DyHKYUU U KOMNO3UYUYU OAHHOU DYHKYUU C TUHETIHOLL.

Ilonamue 06 onpedenenHom uHmezpanie Kak RNIOWAOU KPUBOJIUHEUHOU mMpaneyuu.
[TepBooOpaznas. opmyna Hetorona-Jleitbuuma.

[TpuMepsl KCMONB30BaHUS MPOU3BOAHON U HAXOXKACHUS HAWIYYIIEro pEelIeHHs B
MPUKIIAJHBIX, B TOM YHUCIIE COIMAIbHO-DKOHOMUYECKHX, 3a7adax. HaxoxaeHue cKopocTtd s
npoliecca, 3aaHHoro Gopmysoi unm rpadukom. [Ipumepsr npumeHeHus! HHTErpaia B GU3UKE U
reomeTpun. Bropas nponsBoiHas 1 ee GU3NIECKUI CMBICIT.

YPABHEHUA U HEPABEHCTBA

Pemienne panyoHaibHbIX, TOKA3aTENbHBIX, JOrAPUPMHUUECKUX YPAaBHEHUH U HEPABEHCTB.
Pemenne nppanvoHaabHbIX U TPUTOHOMETPUUECKUX YPaBHEHUN.

OcCHOBHBIE TIpUEMBl PELICHUS CHCTEM YpPaBHEHHH: IIOJICTAHOBKA, alredpandeckoe
CJIOKCHHUEC, BBCJACHUC HOBLIX ICPCMCHHBLIX. PaBHOCHIBHOCTH ypaBHeHHﬁ, HCPABCHCTB, CUCTCM.
Pemenne mnpocTedmMxX CHCTEM YPAaBHEHMH C JIByMs HEU3BECTHBIMM. PelieHne cucrem
HEPaBEHCTB C OHOW IIEPEMEHHOM.

Hcnonb30BaHue CBOWCTB U IpagUKOB (QYHKIUI NpU pellIeHUH ypaBHEHUIH U HEPABEHCTB.
Meton wuHTEepBaoB. M300pakeHne Ha KOOPAWHATHOM IIIOCKOCTH MHOXKECTBA PpEHICHUH
YPaBHEHHI U HEPABEHCTB C ABYMs IIEPEMEHHBIMHU U UX CUCTEM.
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[IpumeHeHre MaTeMaTUYECKHX METONOB Ul PELICHHS COAECPKATENIbHBIX 3a1a4y U3
pasmUYHBIX OO0JacTel HaykKu W TpakTUKH. WHTepmperamus pe3yiabTaTa, YYeT pealbHBIX
OTpaHUYCHHM.

SJEMEHTbBI KOMBUHATOPUKHU, CTATUCTUKU U TEOPUU
BEPOSITHOCTEM

TabnuyHoe u rpaduueckoe MpeacTaBlIeHNe NaHHbIX. Yucnio6ble Xxapakmepucmuku psaoos
OaHHbIX.

[Toouepenuplii W OJHOBPEMEHHBIM BBIOOD HECKOJIBKUX JJIEMEHTOB U3 KOHEYHOTO
MHOXecTBa. Dopmysibl YuCIa TEPECTaHOBOK, COYETaHWW, pasmenieHuid. Pemenue
KOMOMHATOpHBIX  3amad. Dopmyna OmHomMa Herotona. CpoiicTBa  OMHOMHATHHBIX
koa¢umenToB. Tpeyronbauk Ilackans.

DneMeHTapHbIe W CIO0XHBIE COOBITHs. PaccMoTpeHHE cilydaeB UM BEPOSATHOCTh CYMMBI
HECOBMECTHBIX  COOBITHH, BEPOSTHOCTh MPOTHBOMOJOXHOTO  COObITHS. [lonamue o
Hezasucumocmu coovimuil. Bepoamnocms u cmamucmuyeckas uacmoma HACMYNIEHUSA
cobvimus. Pemenne mpakTHYECKUX 3a/1a4 C MPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB.

IF'EOMETPUA

IIpsimble U MJI0OCKOCTH B mpocTpaHcTBe. OCHOBHBIC MOHATHS CTEPEOMETPUH (TOUKa,
npsiMasi, TII0OCKOCTh, MPOCTPAHCTBO).

[lepecekaromuecs, mapaieNbHbIE U CKPELUIUBAIOLIMECS NPSMbIE. YTOI MEXIY IPSIMBIMU
B mpoctpaHcTBe. [lepnenaukynsapHocTh mpsmbix. [lapamiensbHOCTs M HEepHEHAMKYISPHOCTh
IpsIMOM M IUIOCKOCTH, IIpU3HaKM M cBoiictBa. Teopema 0 Tpex MNEpHEHAUKYISAPAX.
[lepnenaukynsp ¥ HaKJIOHHAA. YTOJ MEXAY MPSAMOM U TUIOCKOCTBIO.

[TapannenbHOCTb MIIOCKOCTEN, NEPIEHAUKYIIPHOCTD IIJIOCKOCTEH, MPU3HAKK U CBOWCTBA.
Jlgyepannulii y2ou, TUHEUHblU Y201 08YePAHHO20 Yald.

PaccrostHust oT TOUkM 10 MIOCKOCTH. PaccTosiHue OT mpsAMOi 10 MI0cKocTH. PaccTosiHue
MEX/1y MapajieIbHbIMU IUNIOCKOCTIMHU. Paccmosinue mexncoy CKpeuusaouuMucs npsamoLMu.

[MapannensHoe mpoekTHpoBaHue. [110uadb opmocoHanIbHOU NPOEeKYUU MHO20Y20NbHUKA.
N300paxeHne npocTpaHCTBEHHBIX (PUTYP.

Muororpannuku.  Bepmunbl, pebpa, TrpaHu  MHOTOTpaHHMKA.  Paszgepmka.
Mmnozoepannvie yenvi. Buinykavie mnocoepannuku. Teopema Junepa.

[Ipusma, ee ocHoBaHUs, OOKOBble peOpa, BbICOTA, OOKOBas MOBEPXHOCTh. Ilpsamas u
Haxnonnas npuzma. [lpaBuneHas npusma. [lapamnenenumnesn. Kyo.

[Mupamuna, ee ocHoBaHMEe, OOKOBBIE pedpa, BBICOTA, OOKOBAsI MOBEPXHOCTh. TpeyroiabHas
nupamua. [lpaBunbHas nupamuaa. Yceuennas nupamuoa.

Cummerpu B KyOe, B mapajieNienunene, 8 npusme u nupamuoe. Ilonamue o cummempuu
8 npocmpancmee (YeHmpanvbHas, ocesas, sepkaivhas). Ilpumepol cummemputi 8 oKpyxcaroujem
mupe.

Ceuenus xky0a, IpU3Mbl, MTUPAMUJIBI.

[IpencraBnenue o MpaBUIIBHBIX MHOTOTPAaHHHUKAX (TETpa’ip, KyO, OKTadp, J0ASKadIp U
HUKOCAdIP).

Tesa m moBepxHoctu BpameHnus. [{mmHap u konyc. Yceuennwiii xonyc. OcHOBaHHUE,
BbICOTa, OOKOBas TOBEPXHOCTb, OOpasyromiasi, pa3BepTka. Ocesvie ceueHus U ceyeHus
napanienvHvle 0CHOBAHUIO.

[Hap u chepa, ux ceueHus:, KacamenbHas NIOCKOCMb K cghepe.

O0BbeMBbI Tes1 M IVIOLIAAU UX NOBepXHOCTell. [lonamue 06 obveme mena. OmuouieHue
00beM06 N000OHbIX mell.

@opmynbl o6bemMa KyOa, MPSIMOYTOJBHOTO TMapajuleienuIesa, MpPU3Mbl, UIMHApPA.
®opmynbsl o0beMa muUpamMuabl U KoHyca. DopMyJibl IUIOHIA[M HOBEPXHOCTEH HMIUHApPA H
KoHyca. @opMmyIbl 0ObeMa 1mapa 1 1miomagn chepsl.

Koopaunatel M BekTOpbl. [lekapToBbl KOOpAMHATBI B MpocTpaHcTBe. Popmyna
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paccTosHUSL MEXIy ABYMSI TOUKaMH. YpaBHeHUs cepbl u nirockocmu. Dopmyna paccmoanus
0m MouKU 00 NIOCKOCHU.

Bexropsl. Moaynps BekTopa. PaBeHcTBO BekTOpoB. ClI0KEHHE BEKTOPOB U YMHOKEHUE
BEKTOpAa Ha 4UCIO. YToa Mexay Bekropamu. KoopauHats! BekTopa. CKaasipHOE NMPOU3BEICHHE
BeKTOpoB. KosnuHeapHble BEKTOpbl. Pa3znoxkeHue BekTOpa MO JABYM HEKOJJIMHEAPHBIM
BekTopaM. KoMrutanapHble BEKTOpBI. PasiiokeHune no TpeM HEKOMILIaHAPHBIM BEKTOPAM.

Pa3znen S @opmbl U cpeacTBa KOHTPOJISA

Ilepeyenb KOHTPOJIBLHBIX padoT 10 KJI.

Bxoonoii koumponw

Koumponvnas paboma Nel no meme «Cmenensb ¢ payuuoHaibHbIM HOKA3aMenem»

Koumponvnas paboma Ne 2 no meme «Axcuomvl cmepeomempuu. Ilapaniervnocms
NPAMBIX U NIIOCKOCIEUN )

Konmponvnas paboma Ne3 no meme «Cmenennas gpynkyusny

Koumponvnas paboma Ne 4 no meme «llapannenvnocmos 6 npocmpancmeey

Koumponvnas paboma Ne 5 no meme «llokazamenvras ¢pyukyus. [loxazamenvroie
VPAasHeHUs U HePABEeHCNEA )

Koumponvnas paboma Ne 6 no meme «llepnenouxyiapHocms 8 npocmpancmee

Koumponvnas paboma Ne7 no meme «Jloeapugpmuuecrkas gpynxyus. Jlocapugpmuveckue
VPAaBHeHUsl U HePABEHCNEA )

Koumponvnasn paboma Ne 8 no meme « Mnocoepannukuy

Koumponvnas paboma Ne 9 no meme « Tpuconomempuueckue gopmyvly

Koumponvnasn paboma Ne 10 no meme « Tpueonomempuuecxkue ypagHenusL»

Konmponvnas paboma Nell no meme «Bekmopul 6 npocmpancmee»

Koumponvnasn paboma Nel2 «Umozosasy

IlepeyeHb KOHTPOJIBLHBIX padoT 11k

Bxoonoii koumponw

Koumponvnas paboma Nel no meme « Tpuconomempuueckue pynkyuuy

Koumponvnas paboma Ne2 no meme «Memoo koopounam 8 npocmpancmeey.

Koumponvnas paboma Ne3 no meme «Ilpouszsoonas u eé ceomempuieckuii CMuLCL»

Koumponvnas paboma Ne4 no meme «llpumenenue npou3goo0Holl K UCC1e008AHUIO
dynryuiiy

Koumponvnas paboma Ne5 no meme « L{ununop, koHyc u wapy.

Koumponvnas paboma Ne6 no meme «nmeepany

Konmponvnasn paboma Ne7 no memam « Obwvemvr meny « Obvem wapa» u «llnowaos
cghepviy

Konmponvnasa paboma Ne8 no meme « Kombunamopuka»

Koumponvnas paboma Ne9 no meme «nemenmol meopuu 8eposmHocment»

Umoeosas xonmponvHas paboma

Pa3znes 6 TpeOoBaHus K YPOBHIO IOATOTOBKH YYaIIUXCH

B pesynomame uzyuenus mamemamuxu Ha 6a3o6om ypogHe YUeHUK 001HCEH

3HATH/MIOHUMATH



3HAUEHHE MAaTEMaTUYECKOM HAyKu JJIs pEUIeHUs 3aJad, BO3HHUKAIOUIUX B TEOPUHU U
HpaKTI/IKe; HII/IpOTy U B TO XKE BpeMﬂ OI‘paHI/I'-IeHHOCTI) HpI/IMeHeHI/If{ MaATEMATHUYCCKUX
METOJIOB K aHAJIM3y U HCCIEIOBAaHUIO MTPOIIECCOB U SBICHUIN B MPUPOJIE U OOIIECTBE;
3HAUYCHUC HpaKTI/IKI/I nu BOHpOCOB, BO3HUKAKOIIINUX B CaMOﬁ MaTeMaTuke IJjid
(GhopMUPOBaHUS U Pa3BUTHUS MATEMATUYECKOW HAYKU; UCTOPUIO PA3BUTHUS TIOHATHUS YHUCIIA,
CO37IaHUsI MAaTEMAaTUYECKOTO aHaIN3a, BOSHUKHOBEHUSI M PA3BUTHUS TEOMETPHH;
YHUBEPCAIbHBIM XapaKTep 3aKOHOB JIOTUKM MAaTE€MaTUYECKHX PACCYXKICHUH, HX
MPUMEHUMOCTH BO BCEX 00JIaCTIX YEIOBEUECKOU IeATeTLHOCTH;

BEPOSITHOCTHBIN XapaKTep pa3IMYHBIX MPOILIECCOB OKPYKAIOLIETO MHUPA.

AJITEBPA

yMeThb

BBHITIONHATh apuU(METHUECKUE JCUCTBUS, COYETas YCTHBIE U IHUCHMEHHBIC TPUEMBI,
NPUMEHEHHUE BBIYHCIIUTEIBHBIX YCTPONCTB;, HAXOJIUTh 3HAYCHUS KOPHS HATypallbHOU
CTCTICHU, CTENEHHW C pANUOHAIBHBIM I[OKa3areneM, Jorapupma, HUCIONb3Yys TpU
HEOOXOJIMMOCTH BBIUUCIIUTEIFHBIC YCTPOWCTBA; MOJB30BATHCS OICHKOW M MPUKUAKON
MIPH MIPAKTUYECKHUX PacyeTax;

NPOBOJUTH 1O W3BECTHBIM (opMysiaM H TpaBWwiaM TpeoOpa3oBaHUs OyKBEHHBIX
BBIPQKEHUH, BKIIIOYAIONINX CTETICHH, PaTuKaibl, JOTapu(PMbl U TPUTOHOMETPHUCCKUE
byHKINY,

BBIYHCIIATH 3HAYCHUS YHCIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISASI HEOOXOIUMBIC
MOJICTAHOBKY ¥ ITPEOOpPa30BaHUS;

HCMO0JIb30BATh NPHOOPEeTEeHHbIE 3HAHUS M YMEHUS] B NPAKTUYECKOM JesiTeJIbHOCTH U
MOBCEIHEBHOM *KM3HU IS

MPAKTUYECKUX pacdeToB Mo (opmyrnam, BKIO4as (HOpMyIbl, COAEp)KallUue CTEHEeHH,
pamuKanbl, JOrapupmbl ¥  TPUTOHOMETpUYECKHe (YHKIMH, HCHOIB3Ys IpH
HEO0OXOJUMOCTH CIIPABOYHbBIEC MAaTEPUAIIbI U MPOCTEUIIINE BHIYUCIUTENbHBIE YCTPOICTBA.

OYHKIMU U TPAOUKH

yMeTb

ONPEAeNATh 3Ha4eHWE (YHKIMH 110 3HAUEHHWIO apryMEHTa NpH Pa3IM4yHbIX CHOco0ax
3a1aHus QYHKIIHH,

CTPOUTH TpadUKy U3yUEHHBIX (QYHKIIHIA;

OIMCHIBATh TO TPadUKy U 68 Npocmeuuux ciyuasx no gopmyie TMOBENEHHE U CBOHCTBA
byHKIWMIA, HaX0AUTH 1o TpaduKy GyHKINY HanOOJbIINE U HANMEHBIIINE 3HAYCHHS;
pemaTh ypaBHEHUs, MPOCTEHIIINE CHCTEMBI YPAaBHEHHMN, UCTIONB3YS C80UCMBA (DYHKYULL 1
uX rpauKos;

HCMO0JIb30BATh MPHOOPEeTEHHbIE 3HAHUS M YMEHUS] B MPAKTUHYECKOH esiTeJIbHOCTH U
MOBCEAHEBHOM "KM3HU IS

OMUCAHMUSA C TIOMOLIbIO0 (YHKIMH pa3TUYHBIX 3aBUCHUMOCTEH, IPEACTaBICHUS HX
rpaduyecku, HHTEpIpeTaui rpapuKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

yMeThb

BBIUHCIIATh TPOU3BOJHBIC U NEPBO0OpAsHble DIEMEHTAPHBIX (DYHKIUN, WCIONb3YS
CIIPAaBOYHBIE MATEPUAIIBL;
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UcCleIoBaTh B NPOCTEHIINMX Clay4asx (YHKIMM HAa MOHOTOHHOCTb, HAaXOAWUTh
HauOONbIINEe ¥ HAaUMEHbIINE 3HAYeHHs] (YHKUUN, CTPOUTh TpadUKW MHOTOUICHOB U
npocmetuux payuoHanbHblx @GyuKyul ¢ UCIOIb30BaHUEM arrapara MaTeMaTHYeCKOro
aHaJIN3a;

BLIYUCTAMb 8 NPOCMEUWUX CIYYAAX NAOWAOU C UCNONb308AHUEM NEPEOOOPAZHOLL

HCIIOJIB30BaATDH ledOﬁpeTeHHble 3HAHUA U YMCHHUA B npaKanecm)ifl HEeATECJIbHOCTH H
HOBceHHeBHOﬁ AKHU3HU I
PEIICHUA NPUKIIAAHBIX 3a/1a4, B TOM YHCJIIC COLUATIbHO-O3KOHOMHU-YCCKUX U @Hanecxnx,
Ha HauOOJbIINE Y HAUMEHBIIIHE 3HAYCHUS, HAa HAXOKACHHUC CKOPOCTU U YCKOPCHHA.

YPABHEHUSA U HEPABEHCTBA

yMeThb
peliaTh panroHaAIbHEIE, TOKa3aTeIbHbIC U JIOTapu(MUICCKUEC YPAaBHEHHS 1 HCPABESHCTBA,
npocmetiuiue UppayuoOHaIbHble U MPUSOHOMEMPUUECKUE YPABHEHU, UX CUCTEMDL;
COCTAaBJISAITh YPABHEHUS U HEpPABeHCmEa 110 YCIOBUIO 3a1a4H;
UCIIONIb30BATh Ui MPUOIMKEHHOTO PEIICHUS YpaBHEHUN U HEPaBEHCTB rpaduueckuit
METOJ;
n300paxaTb Ha KOOPJMHATHOM IIJIOCKOCTH MHOXKECTBA PEUICHHH MPOCTEHIINX
YPAaBHEHUH U UX CUCTEM;

HCIIOJIB30BaAThH HpﬂOﬁpeTEHHble 3HAHUA U YMCHHUA B HpaKTI/I‘IeCKOﬁ AEeATECJIbHOCTH U
NMOBCETHEBHOM KM3HHU JIJIS:
IMOCTPOCHUA U UCCIICAOBAHU A HpOCTCfII.HPIX MaTEeMaTHUYCCKUX MO,I[eHeﬁ.

3JIEMEHTBI KOMBUHATOPUKHA, CTATUCTUKHA U TEOPUU
BEPOSITHOCTEM

yMeTh
pemarp TpocTede KOMOMHATOPHBIE 33Ja4l  METOAOM Tepebopa, a Takke cC
UCIIOJIb30BAHUEM U3BECTHBIX (hOPMYIT;
BBIUUCIIATH B MPOCTEHIINX CIydasix BEPOATHOCTH COOBITUN Ha OCHOBE IOJCYETA YUCIIa
HCXO/IOB;

HCMO0JIb30BATH MPUOOPETEHHbIE 3HAHUS M YMEHUS] B MPAKTUYECKOH JesiTeJIbHOCTH U
MOBCEeIHEBHOM KU3HHU IS
aHaJIN3a PealTbHBIX YHCIIOBBIX JIAHHBIX, MPEACTABICHHBIX B BUC TUArpaMM, rpa(uKoB;
aHanm3a nHGOPMAaIIUU CTATUCTUYECKOTO XapaKTepa.

I'EOMETPUA

yMeTh
pacmo3HaBaTh Ha 4YepTeKax M MOJEISAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TpEXMEpHBIE 0OBEKTHI C UX OMHUCAHUSIMH, H300paAKEHUSIMU,
ONMKCHIBAaTh B3aUMHOE PACIOJIOKEHHE TMPSAMBIX M IUIOCKOCTE B TPOCTPAHCTBE,
apeyMenmupo8ams 80U CYHCOEHUs 00 IMOM PACNOTIOHCEHUU,;
aHAIM3UPOBATh B TMPOCTEHINIMX CIIy4asX B3aUMHOE paCIOJOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;
n300paxaTh OCHOBHBIE MHOTOTPAaHHUKM W KpYTJble TeNa;, BBIMOJHATH YEPTEKHU IO
YCIIOBUSIM 3aJ1ay;
cmpoums npocmeniuiue ceveHus Kyoa, npusmvl, NUPamuobl,



pemaTh IIaHUMETPUYECKUE U MPOCTEUIIINE CTePEOMETPUUECKUE 3a]aull Ha HAX0XKJICHHUE
reOMEeTPUYECKUX BEJIMYMH (IUIMH, YTJIOB, IUIOIIaeH, 00beMOB);

UCITOJIb30BaTh MPU PELICHUH CTEPEOMETPUYECKHX 3ajjau IUTAaHUMETpHUecKue (akThl U
METOJIBI;

MIPOBOJIUTH JJOKA3aTeIbHbIE PACCYKICHUS B X0/1€ PELICHUS 3a/1ay;

HCIIOJIB30BaATDH ledOﬁpeTeHHble 3HAHUA U YMCHHUA B HpaKTH‘IeCKOﬁ HEeATECJIbHOCTH H
HOBceHHeBHOﬁ JKU3HU I

uccaenoBaHus (MOACIUPOBAHUS) HECIOXKHBIX MMPAKTUYECKUX CHUTyallMid Ha OCHOBE
W3YYECHHBIX (DOPMYI U CBOUCTB QUTYD;

BBIUHCIICHHSI 00bEMOB U IUIOINIA/ICH TOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJ MPHU PELUICHUH
MPAKTUYECKUX 33]1a4, UCIIOJIb3Ys MPU HEOOXOIMMOCTH CIIPABOYHHUKHU U BBIUUCIUTEIbHBIC
YCTPOICTBA.

Paznen 7 MarepuajibHO-TEXHUYECKHE YCJI0BHS 00Pa30BaTeIbHOIO NMpouecca

Peanuzanus pa6oqel71 nporpaMmbl OCYHICCTBJIACTCA C HCIIOJIB30BAHUCM y‘Ie6HO—MCTOI[I/I‘IeCKI/IX
KOMIIJICKTOB!:

1o anredpe:

1.

VYueOnuk ans 10 kimacca o0meoOpa3oBaTenbHbIX yupexaeHui. ba3zoBelil 1 mpoduIbHbIN
ypoBeHb. Anredpa u Hauana mMaTemarudeckoro ananuza. ABtopsl: FO.M. Konsarun, M.B.
TxauéBa, H.E. ®énoposa, M.U. lllabynun. Ilox penakuuein A.b. Kuxuenko. Mocksa.
[Ipocsemenue.2017

VYueOnuk ans 11 kimacca o0ueoOpa3oBaTenbHbIX yUpexaeHui. ba3zoBelil 1 mpodUIbHBIN
ypoBeHb. Anredpa u Hauana mMaTemarudeckoro ananusa. ABtopsl: FO.M. Konsarun, M.B.
TxauéBa, H.E. ®€noposa, M.U. lllabynun. Ilon penakuuein A.b. Kuxuenko. Mocksa.
[Ipocsemenue.2017

Y4aeOHuK Ui 0011e00pa30BaTENbHBIX YUPESKICHUNA: 0a30BbIi U MPO(UIBHBIN yPOBHH.
I'eomerpusi. 10-11 kimaccsl. ABTopsl: JI.C. AtanacsH, B.®, byty3os, c.b. Kagomuies u ap.
Mockaa. [Ipocsemenne.2010

Anrebpa u Hadajga MaTeMaTH4YeCcKoro aHaian3a. Meroanueckue pekomenaanuu. 10 kiacc:
nmocooue s yuureneit odmeoopaszosar. opranusanuii / H. E. ®€noposa, M. B. Tkauésa.
— M. : [Ipocsemienue, 2015

Anrebpa 1 Hadyajla MaTeMaTUYECKOro aHanuza. Metoauueckue pekomenaanuu. 11 knace:
nmocobue s yuutenei odnieodpaszosar. opranuzaruii / H. E. ®énoposa, M. B. Tkauépa.
— M. : IIpocBemienue, 2016

Anrebpa. Hauwama wmatemaruyeckoro ananmza. [lumaktuueckue wmarepuansl st 10
knacca (aBropel M.W.111a0ynun, M.B.TkaueBa, H.E.®enopoBa, 6a30BbIii ypoBeHb.— M.:
[Ipocsemenue, 2011

IO TCOMCTPHM .

1.

JI. C. Aranacsn, B.®. byty3os, C.b. Kagomuesa u ap. I'eomerpus. Yuebnux mist 10-11
KJIacCOB  00IIe00pa3oBaTeIbHBIX yUupekIeHU. ba3oBbIi W NpOQHUIBHBIN YpPOBEHbD.
Mockaa. [Ipocsemenune.2008

b.I'. 3uB. [Iupnaktudeckue wmartepuanbl mo reomerpuu mis 10 kmacca. Mocksa.
[Ipoceemenne.2007

CM. Caaksan, B.®. byry3oB. U3yuenme reomerpuum B 10-11 kmaccax. Kuura s
yuurens. Mocksa. [Ipocsemenne.2007

Dnekmponnsvie yuedonvle nocoousn:
1.DnexTpoHHOE yueOHOE mocodue « MaTeMaTHKa Ha KOMITBIOTEPax».
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2.Marematuka. [Ipaktukym. 5-11 kimaceel. DnekTponHoe yueoHoe uznanue. M., OO0 «/lpoday,
000 «J10C», 2008
Humepuem-pecypcoi:
1. www. edu - "Poccuiickoe obpazoBanne" deaepanbHbIi TOpTal.
2.www.school.edu - "Poccuiickuii 061eo6pazoBarenbHbli mopran'.
3. www.school-collection.edu.ru/ Enunas konnekuus undpoBbix 00pa3oBaTeIbHBIX PECYPCOB
4. www.mathvaz.ru - docke IIKOJIEHOTO yYUTEs MATEMaTHKH
JlokymeHTanwsi, paboure MaTeprallbl U yIUTEIS] MaTEMAaTHKA
5. www.it-n.ru"CeTb TBOpUECKUX yuuTenei"
6. www .festival. Iseptember.ru ®ectuBans nenarorudeckux uaen "OTKpbITHINA ypoK"

7.MuHnuctepcTBo o0pazoBanus PO:
http://www.informika.ru/

http://www fipi.ru/

http://www.edu.ru

8.TectupoBanue online: 5—11 kmaccel: http://www.kokch.kts.ru/cdo

9.0mumMnuans! 2-11 knaccsl: http:/ph-tov.narod.ru/index/0-11

10.ITenarornueckast Mmactepckasi, ypoku B IHTepHET U MHOTO€ JIpyroe: http://teacher.fio.ru

11. HoBble TexHOMIOTHH B 00pa30BaHMM: http://edu.secna.ru/main

12.ITyteBoautens «B Mupe Hayki» A7 IIKOJBHUKOB: http://www.uic.ssu.samara.ru/~nauka

Pa3znesn 8 YueOHO-TeMaTHYeCcKOE IVIAHUPOBaHUE N0 Kypcy «MaremMaTnka

10 xaacc
Ne
pas3nena Tema ypoka Ne ypoka

[ToBTOpEHME 1.
[ToBTOpEeHue 2.
IToBTOpEHUE 3.
BxoaHol KOHTPOJIb 4.

1 CreneHb ¢ IelcTBUTEILHBIM NOKa3aTeaeM (124acoB)
JelcTBUTENBHBIE YHCIIa 5.
beckoHedHO yOBIBaroas TeoMeTpHIECKasl POTPECCHS 6.
BeckoneuyHo yObIBaomIas reoMeTpuiecKas IpOrpeccHs 7.
ApudmMeTnaecknii KOPeHb HATYPAIBHON CTETICHU 8.
ApudMeTHIeCKIii KOPEHb HATYPAILHOW CTEIICHU 9.
ApudmMeTnaecknii KOPeHb HATYPAIBHON CTETICHHI 10.
CreneHb ¢ pallMOHAIBLHBIM U JISHCTBUTEIBHBIM MOKA3aTCIISIMU 11.
CrerneHp ¢ panroHaIbLHBIM U JCHCTBUTEIILHBIM TOKA3aTEISIMU 12.
CreneHb ¢ pallMOHAIBLHBIM U JISHCTBUTEIBHBIM MOKA3aTCIISIMU 13.
Ypok 00001IeHNs U CUCTEeMAaTH3aITMH 3HAHUH 14.
Ypok 060011eHNs U cCHCTEMaTH3alMK 3HAHUH 15.
KontponpsHas paborta Nel o Teme «CTenieHb ¢ parimoHAIBHBIM IOKa3aTEIeM) 16.

2 BBenenue. AKCHOMBI CTepeOMeTPUH U UX ciieacTBus. [lapanneabsHocTh
NnpsiMbIX B IpocTpaHcTBe (12 4acoB)
[IpenmeTt crepeoMeTpuu. AKCHOMBI CTEPEOMETPUHI 17.
HexoTopble ciaeAcTBUS U3 aKCUOM 18.
Pemenue 3a7au Ha IPUMEHEHUE aKCHOM CTEPEOMETPUH 19.
ITapannenbHble OpsiMbIE B TPOCTPAHCTBE 20.
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http://www.informika.ru/
http://ph-tov.narod.ru/index/0-11
http://www.fipi.ru/
http://www.edu.ru/
http://edu.secna.ru/main
http://teacher.fio.ru/
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ITapannenbHOCTh TPEX MPAMBIX 21.
ITapannensHOCTh IPSIMOM U TJIOCKOCTH 22.
IIpu3Hak napajaaeabHOCTH IPSIMON U TUIOCKOCTH 23.
CkpermumBaroniyecst npsiMsle. 24.
YTl ¢ COHAPAaBICHHBIMU CTOPOHAMHU 25.
Yron Mexay npsiMbIMU 26.
Ypok 00001IeHNs U CUCTEMAaTH3aIIiH 3HAHUH 27.
KonTponbHas padora No2 mo temMe « AKCHOMBI CTEPEOMETPHH.

[TapaienbHOCTD NPSIMBIX U INIOCKOCTEN» 28.
Crenennas ¢pynkuus (14 yacon)

CrenenHas QyHKIHsI, ¢ CBOMCTBA M rpaduK 29.
Crenennast GyHKUus, ee CBOHCTBa 1 rpaduk 30.
CrenenHas QyHKIMsI, ¢ CBOMCTBA M rpaduk 31.
B3anmHo oOpatabie dyHKuun. CiokHbIe QYHKINH 32.
B3anMHo ob6parabie byHKIMA. CI0KHBIE QYHKITIH 33.
JApoOHo-nuHeriHas QyHKuus 34.
PaBHOCHIIbHBIE YpaBHEHHS U HEPABEHCTBA 35.
PaBHOCHUIIbHBIEC YpaBHEHHS U HEPABEHCTBA 36.
HppanimoHanpHbIe ypaBHEHUS 37.
HWpparmoHanbHble YpaBHEHUS 38.
HppannoHanbHble HEPABEHCTBA 39.
Ypok 000011eHHS U CCTEMAaTH3aIMK 3HAHUHT 40.
Ypok 00001IeHNsT U CUCTEeMAaTH3aITMH 3HAHUH 41.
KontponbHas pabora Ne3 no Teme «CreneHHas QyHKIM 42.
IMapaeabHOCTD IU1I0CKOCTEH (9 YacoB)

[TapannenpHble IIIOCKOCTH 43.
CBolicTBa MapauIeIbHBIX INIOCKOCTEH 44,
CaoiicTBa napajuIeIbHbIX IIOCKOCTEN 45.
Terparap. [lapamienenunes 46.
3amayu Ha MOCTPOCHUE CCUCHUI 47.
3a7a9n Ha TOCTPOCHHUE CCUCHMI 48.
Pemenue 3agau 49.
Ypok 000011eHNsT U CUCTEeMaTH3aITiH 3HAHUH 50.
KonTposbHas pabora Ne4 o teme «[lapajienbHOCTh B POCTPAHCTBE) 51.
IToka3zareabHasi gynkuus (10 yacoB)

[okazarenbHas QpyHKIHMSA, ee CBOHCTBA U rpaduK 52.
IToka3zaTenpHas GpyHKIWS, €€ CBOHCTBA U TpadK 53.
[TokazaTesnbHbIE YpaBHEHUS 54.
ITokazaresbHbIC YpaBHEHHUS 55.
[TokazaTenbHble HEPABEHCTBA 56.
ITokazaresbHbIE HEPABEHCTBA 57.
Cucrembl IOKa3aTeIbHBIX YPaBHEHUH U HEPAaBEHCTB 58.
CucTeMbl TOKa3aTeIbHBIX YPAaBHCHUN U HEPABCHCTB 59.
Ypok 000011IeHHS U CCTEMAaTH3aIMK 3HAHU T 60.
KonTponbnas pabora Ne5 mo teme «IlokazatensHas ¢pyHkums. [lokasarensHbie
YpaBHEHUs M1 HEPABEHCTBAY 61.
IlepneHANKYJISPHOCTH B MpocTpaHcTBe (18 yacoB)

IleprieHAMKYJISIPHBIE IPSMbBIE€ B IPOCTPAHCTBE 62.
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[lapamienpHble IpsSMbIe, MEPIEHIUKYISIPHBIE K TNIOCKOCTH 63.
[Tpu3HaK NepueHIuKYIIPHOCTH NPSIMON U IFIOCKOCTH 64.
Teopema o nMpsAMOi, MEPISHIUKYJISIPHON K TUIOCKOCTH 65.
[lepneHUKYISIPHOCTH MPSIMOM M IIJIOCKOCTH 66.
PaccTosiHue OT TOUKH 10 MJIOCKOCTH 67.
PaccTosiHHE OT TOYKH JI0 IIIIOCKOCTH 68.
Teopema o Tpex nepreHIuKyIsIpax 69.
Pemenne 3a7a4 Ha MPUMEHEHHE TEOPEMBI O TPEX MEPIEHANKYIIpax 70.
Yroa Mexay OpsMOd U INIOCKOCTBIO. 71.
ITocTpoeHue yria Mexxay NpsIMOi U INIOCKOCTBIO 72.
JIByrpaHHBIN yroi. 73.
JByrpannsiii yros. IIpu3Hak neprneHuKyISIPHOCTH IJIOCKOCTEN 74.
IIpsiMOyT0JIbHBIN MapaiIeenumne; 75.
Pemenue 3agau 76.
Pemenue 3amau 77.
Ypok 00001IeHNS U CHCTEMAaTH3allMK 3HAHU T 78.
KonTponbHas padora Ne 6 o teme «lleprieHANKYISIPHOCTD B IPOCTPAHCTBEY 79.
Jlorapudmuueckas pynkuus (16 yacon)

Jlorapudmsr 80.
Jlorapudmsr 81.
CsoticTBa morapudmMoB 82.
CaoiicTBa morapuhmMoB 83.
JecsaTHuHbIE U HATYpaJIbHBIE JIOTAPUPMBI 84.
JlecsiTuuHbBIE ¥ HATypaJIbHBIC JTOTapU(BMBI 85.
Jlorapudmudeckas GyHKIHS, €€ CBOMCTBA U rpaduk 86.
Jlorapudmudeckas GyHKIHS, €€ CBOMCTBA U rpaduK 87.
JlorapudMuueckue ypaBHEHUs 88.
Jlorapudmudeckne ypaBHEHUS 89.
JlorapudMuueckue ypaBHEHUs 90.
Jlorapudmudeckne HepaBeHCTBA 91.
JlorapudmMuueckue HepaBeHCTBA 92.
Ypok 00001IeHNsT U CUCTEeMAaTH3aITIH 3HAHUH 93.
Ypok 060011IeHNs U cCHCTEMaTH3alMK 3HAHUH 94,
KonTposnbHas pabora No7 mo teme «Jlorapudmudeckas GyHKITHSL.

Jlorapudmudeckne ypaBHEHHS W HEPABESHCTBAY 95.
Mmuororpanauku (15 yacos)

[TonsiTHE MHOTOTpaHHHUKA 96.
ITpusma. [1no1manp MOBEPXHOCTH MTPU3MBI 97.
ITpu3ma. HakmonHas npu3ma 98.
[Tpusma. Pemenue 3agau 99.
TTupamuaa 100.
[IpaBuspHas mupamuaa 101.
ITupamupaa. Pemenue 3agau 102.
Yceuennas nupaMuaa 103.
YcedeHHas nupamMuia 104.
CuMMeTpusi B IPOCTPAHCTBE 105.
IToHsiTHE TPaBUIILHOTO MHOI'OTPAHHMKA 106.
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Pemenue 3amau 107.
Pemenue 3agau 108.
Ypok 00001IeHNs U CUCTEMATH3aIIuH 3HAHUH 109.
KonrtponbHas pabota Ne 8 o rTeMe « MHOTrOrpaHHHKH) 110.
9 Tpuronomerpuueckue ¢gopmyJsi (21 yac)
Pagnannas Mepa yria 111.
IToBOPOT TOUKM BOKPYT Hayajla KOOpAUHAT 112.
TToBOpOT TOYKHM BOKPYT Havajia KOOPJAUHAT 113.
OrnpenencHue CUHyca, KOCUHYCa, TAHT€HCA yria 114.
OmpeneneHne CHHyca, KOCHHYCca, TAaHTEHCa yTia 115.
3HaKM CHHYCa, KOCUHYCa U TaHT'€Hca 116.
3aBUCHMOCTh MEXKITy CHHYCOM, KOCHHYCOM M TAHT€HCOM OJIHOTO M TOT'O yTiia 117.
3aBHCHMOCTh MEXJIy CHHYCOM, KOCHHYCOM 1 TAHT€HCOM OJTHOT'O M TOTO YIJa 118.
TpuUroHoMeTpuIeCKue TOXKIECTBA 119.
TpuroHoMeTpuuecKue TOXKIECTBA 120.
CuHyc, KOCHHYC U TAHT€HC YTIIOB O U - 0O 121.
DopMYJIbI CIOKEHHUS 122.
DOpMYJIBI CIIOKEHUS 123.
CuHyc, KOCHHYC ¥ TaHT€HC JBOWHOTO yTiia 124.
CuHyc, KOCHHYC U TaHT€HC MTOJIOBUHHOTO YTJia 125.
DopMyJibl TPUBEJCHUS 126.
DopMyJIbI IPUBEACHHUS 127.
CymMma 1 pa3HOCTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB 128.
[IponsBenenne cHHYCOB 1 KOCHHYCOB 129.
Ypok 00001IeHHS U CHCTEMAaTH3aIMK 3HAHU T 130.
KonTposbHas padora Ne 9 o teme « Tpuronomerpudeckue GoOpMyIb» 131.
10 Tpuronomerpuyeckne ypapuenus (18 yacos)

YpaBHEHHUs COs X = a 132.
YpaBHEHUs cos X = a 133.
YpaBHeHus cos X = a 134.
YpaBHeHHe sin X = a 135.
YpaBHeHuE sin X = a 136.
YpaBHeHuE sin X = a 137.
YpaBHeHue tg x =a 138.
YpaBHeHHe tg x =a 139.
Tpuronomerprudeckre ypaBHEHHs, CBOASAIIMECS K aIreOpandeckum.

OpHOpoAHbIE U IMHEHHbIE YPaBHEHHUS 140.
TpuroHoMmeTpudecKre YpaBHEHHUS, CBOSIINAECS K alreOpamdecKuM.

OHOPONHEIE M THHEHHBIC YPABHCHISI 141.
Tpuronomerpruieckre ypaBHEHHs, CBOASAIINECS K aIreOpandeckum.

OpHOpoAHbIE U IMHEHHBIE YPaBHEHHUS 142.
TpuroHoMmeTpudecKkre YpaBHEHHUS, CBOISIINAECS K alreOpamdecKuM.

OnHOPONHBIE M THHEHHBIC YPABHCHIS 143.
MeTo/b! 3aMeHBI HEM3BECTHOTO M Pa3iokKeHHUs Ha MHOXKHUTEIH, METOJ] OLIEHKU

[IpaBOil U JIEBOM YacTel 144.
MeTop! 3aMeHBI HEM3BECTHOTO M Pa3I0KEeHHUS HA MHOXKHUTEIH, METOJ] OIIEHKH

[paBoil U JeBOM yacTel 145.
Meto1bl 3aMEeHbI HEM3BECTHOT'O M PA3JI0KEHUs] HA MHOXKHUTEIU, METOJI OLIEHKH 146.

14




MpaBoW U JIEBOM yacTen

Ypok 00001IeHHS U cCHCTEeMaTH3aIlMK 3HAHUHT 147.
Ypok 000011eHN U CUCTEeMAaTH3aIliH 3HAHUH 148.
KontponpsHas paborta Nel( mo Teme « TpuroHOMETpHUIECKUE YPaBHEHUSD) 149.

11 BekTopbl B npocTpanctse (9 yacos)
ITonsiTne BekTopa. PaBeHCTBO BEKTOPOB 150.
CnoxkeHue 1 BblunTaHue BeKTopoB. CyMMa HECKOJIBKUX BEKTOPOB 151.
YMHOXEHHE BEKTOpa Ha YHCIIO 152.
Komrmutanapasie Bektopsl. [IpaBuiio napauienenumnesa 153.
Kommmanapasie BekTopsl. [IpaBmiio mapamienenumneaa 154.
PasnoxeHue BeKTOpa M0 TPeM HEKOMILIAHAPHBIM BEKTOpaM 155.
Pemenne 3agau 156.
Ypok 000011IeHNS U cCCTEMaTH3aIlMK 3HAHUHT 157.
KontponpsHas paborta Nell mo Teme « BeKTOpBI B MPOCTPAHCTBE» 158.
12 O6o6maromee nosropenne (14 yacos)

Pemenne TeKCTOBBIX 3a7ad 159.
Brruucnenus u npeodpa3oBaHus 160.
Brruucnenns mo dhopmyie 161.
UccnepoBanue QpyHKImHA 162.
Pemenne reoMeTpudecKix 3a1ad 163.
KontposbHas padora Nel2 «Mtorosash 164.
IToBTOpEHUE 165.
IToBTOpEHuUe 166.
IToBTOpEHHE 167.
[ToBTOpeHue 168.
IToBTOpEHuUE 169.
IToBTOpEHuUe 170.

b

JIMAarHOCTHYECKUX U MPOBEPOYHBIX PAOOT.

=-TCMAaTUKa YPOKOB IIOBTOPCHUA 6yz[eT YTOUYHCHA B COOTBCTCTBHU C PE3yJIbTaTaMU

11 xnace
Ne Tema ypoka Ne ypoka
pasnen
BBojiHOE IOBTOpEHME L.
BBonHoe noBTropenue 2.
Broxnoe moBTOpeHUE 3.
Bxo1HOH KOHTpOJIB 4.
1 Tpuronomerpuyeckue pyHkuuu - 18 yacon
ObnacTte onpeaeneHns] TPHTOHOMETPUIECKUX (HYHKIIUHA 5.
MHOXeCTBO 3HaUE€HHH TPUTOHOMETPUUYECKUX (DYHKINN 6.
YeTHOCTH, HEYETHOCTh TPUTOHOMETPUIECKHUX (PYHKITHN 7.
[TepnomnIHOCTH TPUTOHOMETPHICCKUX (PYHKITHI 8.
YeTHOCTh, HEYETHOCTD, EPUOJUIYHOCTD TPUTOHOMETPHUECKIX (PYHKITHN 9.
CaoiictBa (yHKIH » —Cosx 10.
I'paduk pyskimn —Ccosx 11.
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OyHKIMS y=COos X, €€ CBOHCTBA U rpaduK 12.
CaoiictBa dyHKIy =sin.x 3.
I'padux byskimn ¥ =sin.x 14
OyHKIMs y=sinx, e€ cBoiicTBa U rpaduk 15.
CsolicTBa (yHKIIHH y =igx 16.
OyHKIMS y=tg X ee cBOIcTBa U rpaduk 17.
OO0paTHbIe TpUTOHOMETpHYECKHE (PYHKITUU 18.
Ypoxk 00001IeHNs U CUCTEeMAaTH3AIliN 3HAHUH 19.
IMoaroroBka K KOHTPOJIBHOH paboTe 20.
Kontponbhas padora Nel o reme « Tpuronomerpuieckue QpyHKIHN 21.
Merton koopauHaT B mpocTpancTBe — 11 yacos

IIpsimoyronpHas cucteMa KOOpAuHAT B IpocTpaHcTBe. KoopanHaTel BekTopa 22.
CBsI3b MEXIY KOOpAMHATAMU BEKTOPOB M KOOPJMHATAMU TOYEK 23.
[Ipocretinmue 3a7a9n B KOOPIUHATAX 24,
IIpocreiimue 3aa4u B KOOPAUHATAX 25.
Htoroselit ypok mmo Teme «KoopAnHATHEI TOUKH U KOOPIUHATHI BEKTOPa» 26.
VYron Mexny BekTopamu. CKaJsipHOE IPOU3BEIEHNE BEKTOPOB. 27.
CkansipHoe npou3BeIeHUE BEKTOPOB 28.
Brruncnenue yrioB Mexy NpsSIMbIMU U INTOCKOCTSIMHU 29.
JBmwxenus. Lentpansaas cumMerpus. OceBast CAMMETpHS. 3epKaJlbHAass CHMMETPHSI. 30.
[TapannenbHblil IEPEHOC

Pemenwne 3amaq mo teme «JIBIOKEHUS» 31.
Kontponsaas padota Ne2 o Teme «MeToa KOOPAUHAT B TPOCTPAHCTBE 32.
IIpousBoaHas u eé reomeTpuyecKuii cMbIci - 18 yacos

UYucnoBble Mociea0BaTeIbHOCTH 33.
[Ipenen nocnenoBaTeNIbHOCTH 34,
HenpepsiBHOCTE yHKIIMA 35.
OrmpeneneHne IPOU3BOTHOMN 36.
Ormpenenenne IPOU3BOTHOM 37.
[MpaBuna nuddepeHnrpoBaHUs 38.
[paBuna guddepeHurpoBaHUs 39.
[IpaBuna nudpepeHurpoBaHms 40.
[IpousBoaHas creneHHON PyHKIUU 41.
[IponsBoaHas creneHHON pyHKITUN 42.
[IponsBoaHbIE 37IeMEHTAPHBIX (YHKITHHA 43.
[Tpou3BoAHBIE dIIEeMEHTAPHBIX (YHKIUH 44.
[TpousBoaHbIE dIIEeMEHTapHBIX (YHKIWH 45.
I'eomeTpudecknii CMBICHT TPOU3BOAHOMN 46.
I'eoMeTpuueckuii CMbICT IPOU3BOJHOM 47.
['eomeTpudeckuii cMbICI TPOU3BOIHON 48.
Ypok 00001IeHHsT ¥ CCTeMaTH3AIMH 3HAHU T 49.
KontponbHas padora Ne3 no Teme «[Ipon3BoaHas 1 €€ reOMeTpHUECKHIA CMBICIT 50.
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IIpuMeHeHue MPOU3BOAHOI K HccaenoBannio pynkumii - 13 yacos

BospacTtanue u yobiBaHue (GyHKIUH 51.
BospacTtanue u yosiBanue GyHKIUH 52.
OKcTpeMyMbl QYyHKLIUT 53.
DKCTpeMYMBI (pyHKITUN 54.
Haubonpmiee 1 HanMeHblee 3HaYSHUS (PyHKITUN 55.
HawubOonpiee u HauMeHblIee 3HaYeHUsT (PYHKITUH 56.
HawubOonbiee 1 HanMeHblIee 3HaYeHUsT (PYHKITUH 57.
HawubGonbiee 1 HauMeHblIee 3Ha4eHNs (PYHKITUH 58.
[Moctpoenue rpaduxoB GyHKIHI 59.
[Toctpoenne rpaduxoB pyHKITHI 60.
Ypok 00001IeHNS U CUCTEeMAaTH3AIINN 3HAHUT 61.
Ypok 000011eHHsI ¥ CUCTEMATH3al[MK 3HAHU ] 62.
Kontponbhas padora Ne4 o Teme «I[IpumeHeHne MpOU3BOAHON K UCCIIEIOBAHUIO 63.
(byHKIHID

TeJia ¥ TOBepPXHOCTH BpalieHus - 16 4acos

[TonsiTne uIMHIpA. 64.
Pemmenne 3aay Ha HaX0X/IEHUE 3JTEMEHTOB LIMIMHIPA 65.
[Tnomaas TOBEpXHOCTH IIMIIMHIPA 66.
Ilonsarue xoHyca 67.
[Inowmans NOBEpXHOCTU KOHYyCa 68.
YceueHHBI KOHYC 69.
Cdepa u map. YpaBHerue chepol 70.
B3anmHoe pacnionoxxenue cdepsbl v IIOCKOCTH 71.
KacarenbHas TII0CKOCTh K cdepe 72.
[Tnomane cdepst 73.
Pasnbie 3a1aun Ha BOMCAHHBIN 1P B MHOTOI'PAHHUK U OMMCAHHBIN IIap OKOJIO 74.
MHOTOTpaHHUKA

Pemenue 3a1a4 Ha KOMOMHAIMIO :IPU3MBI U c(hepbl; KOHyca U MHPAMUIBI 75.
Pemenue 3anay Ha MHOTOTpaHHUKH, TAJIUHIP, KOHYC U IIap 76.
Kontponsaas padota Ne5 o Teme «lumuHap, KOHYC | mapy 77.
Pemenue 3amau u3z KM x EI'D no teme « {unmusap, KoHyC U map» 78.
Pemenue 3anad u3z KUM k EI'D no teme «Llununap, KoHyc U map» 79.
HnTerpan — 10 yacos

[lepBooOpa3zHas 80.
[IpaBuia HaXOXKIEHUS TTEPBOOOPAZHBIX 81.
[paBuia HaxOXIeHHST IEPBOOOPA3HBIX 82.
[Inomane KpuBOIMHENWHON Tpanenuu. HTerpa 1 ero BEIYUCIIEHHE 83.
[Tnomwane KpuBoMMHEWHON Tpanenuu. MIHTerpan v ero BEIYMCICHUE &4.
WnTerpan u ero BeIUUCIEHUE 85.
Brrancnenne mromazei Guryp ¢ moMoIbpi0 HHTETPAJIOB 86.
Brraucnenwne miomaneit Gpuryp ¢ moMoIs0 HHTETPaioB 87.
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Ypok 000011eHHsI ¥ CUCTEMAaTH3aI[MK 3HAHU ] 88.
Kontponbshas padora Ne6 o Teme «HuTterpamn 89.
O0beMBbI Tes M IUIOIIAAN UX MoBepxXHocTell — 17 yacoB

O0BeM MPAMOYTOJIBHOTO MapajulesIeIUIeaa 90.
O6beM npsaMoyroasHOTo napamienenunena. O0beM MPsIMOYTOIFHON TTPU3MBI, 91.
OCHOBaHMEM KOTOPOH SABISETCA MPAMOYTOJIBHBIN TPEYTOIbHUK

O0beM uIMHApa 92.
O0beMm mumHApa. Pemenne 3anaq 93,
OO0BeM HaKIOHHOM MPU3MBI 94.
O0BeM IHPaAMUIBI 95.
Pemenne 3aga4d o Teme «O0BeM MUpaMHIBD» 96.
O0BeM KoHyca 97.
Pemienue 3a7au Ha HaXOXJIEeHUE 00bEMa KOHYCa 98.
O0beM mrapa 99.
Pemenne 3a1ad Ha HaxoXIeHUE 00bEMa mapa 100.
O0BeM IMapoBOro CerMeHTa, CEKTOpa, CII0st 101.
O0BeM MapoBOro CerMEHTa, CEKTOpa, CII0sI 102.
[Tnomank chepst 103.
Pemenue 3a1au o Teme «O0beM mapa u ero yacreiiy, «[lnomans chepbi» 104.
Kontp pabdora Ne7 o remam «O0beMbI Ten», «O0beM mapa» u «Ilnomans chepon» 105.
O0beM Ten. Pemenue 3amau n3 coopanka EI'D 106.
KoMm0OuHaTOpuKa. Jj1eMeHThI TEOPHHU BEPOSITHOCTEIH — 25 yacoB

Tabnmanoe v rpadudeckoe MpeacTaBIeHNe TaHHBIX. 107.
UucnoBble XapaKTEPUCTUKU PSIIOB TaHHBIX 108.
[ToouepenHsblii ¥ OAHOBPEMEHHBIH BEIOOP HECKOJIBKUX DJIEMEHTOB U3 KOHEYHOTO 109.
MHOJKECTBa.

IIpaBuno npousseneHus. PazmenieHus ¢ NOBTOPEHUSIMU 110.
[IpaBuio npousBeaeHus. PazmenieHus ¢ mOBTOPEHUSIMU 111.
[TepectanoBku 112.
IlepecTanoBku 113.
Pa3smenienus 63 MOBTOpEHHI 114.
®opmyna bunoma HetoToHa. CBoiicTBa OMHOMHATBHBIX KOX(QQHUIIMEHTOB. 115.
Tpeyronpnuk [Tackais

Coueranus 0e3 moBropenuit u 6uHoM HproToHa 116.
Coueranus 6e3 moBTOpeHuit u OuHom HeloToHa 117.
Pemenrie koOMOMHATOPHBIX 33124 118.
Pemenrie koMOMHATOPHBIX 33124 119.
Pemenne koMOMHATOPHBIX 33124 120.
Ypok 000011eH s U CHCTeMaTH3aIH 3HAHU T 121.
KonTtponsaas padota Ne§ o Teme « KomOuHaToprkay 122.
BeposiTHOCTE COOBITHS 123.
CrnoxxeHue BeposiTHOCTEH 124.
CroxxeHue BeposiTHOCTEN 125.
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BeposatHocTh mpon3BeeHNs HE3aBUCUMBIX COOBITHN 126.

®opmyna beprymm 127.
VYpok 060011eHus U cHcTeMaTU3aluy 3HAaHUH 128.
KontponbsHas padora Ne9 1o Teme «1eMEeHThI TEOPUH BEPOSTHOCTEN 129.

HTorosoe moBTopeHue Kypca ajare6pbl 4 Ha4aJI MaTeMaTH4YeCKOro aHaiau3a — 24 yaca

IToBTOpeHue no Teme «/lefiCTBUTETBHBIE YNCTaY» 130.
IIpoueHTsl, nponopuuu 131.
[IpeoOpa3zoBaHue BEIpAXCHHMIA, COACPKAIIUX PAIUKAIIBI U CTECIICHH 132.
[IpeoOpazoBanne TPUTOHOMETPUIECKUX BBIPAKECHUN 133.
Oyrkunn. Utenne rpaduka GyHKIUA 134.
Tpuronomerpuueckre QyHKIAN 135.
Pemenrie TpuroHOMeTpUYECKUX yPAaBHEHUH 1 CHCTEM YpaBHEHHUN 136.
CrenenHasi, HOKazaTelbHas U JorapupMuieckie QyHKIN 137.
Pemenne nokasarenbHbIX ypaBHEHUH U HEPABEHCTB 138.
Pemenue norapupMuuecKix ypaBHEHHH 1 HEPABEHCTB 139.
UppaunoHansHble ypaBHEHUS 140.
YpaBHEHUS U CHCTEMBI ypaBHEHH W HepaBeHCTB. CIIOCOOBI M METOIBI PEIICHHS 141.
CUCTEM YpaBHEHUH ¢ ABYMS HEM3BECTHBIMU
N300paxxeHne Ha KOOPAMHATHOM TUIOCKOCTH PELICHUI HEPABEHCTB M CUCTEM 142.
IIpoussonnas. ['eoMeTpudecKuil CMbICI IPOU3BOJHOU 143.
Haunbonbiee 1 HanMeHblIee 3HaUeHUE (HYHKLIUH 144.
Haubomnpimee n HanMeHbIIee 3HaYeHHE (QYHKITHH 145.
Pemrenne 3amay u3 oTkpeIToro 6anka 3amanniit GUITN 146.
Pemrenne 3amay u3 oTkpeIToro 6anka 3amannii GUITN 147.
Pemenue 3a7au u3 otkpeiToro Oanka 3amxanuii GUIMNU 148.
Pemenue 3amad u3 otkpeiToro 6anka 3aganuii GUIN 149.
Pemenwne 3amaq u3 otkpeiToro 6anka 3aganmii U 150.
HroroBast koHTpoIIbHAs paboTa 151.
HroroBas koHTposbHAS paboTa 152.
Pabota Han ommbkamu 153.
HToOroBoe noBTOpeHne Kypca reoMeTpru NP NOATOTOBKE K MTOTOBOI aTTeCTAllUH
- 17 yacos
TpeyroapbHuku 154.
UeThIpexyrojbHUKN 155.
OKpy>KHOCTh 156.
AKCHOMBI CTEpEOMETPHUH 157.
[TapamieabHOCTh NPSAMBIX, MAPATUIETBHOCTH MPSMON U IIIOCKOCTH. 158.
CxkpemuBaromuecst mpsiMele. [lapamiensHOCTh MITOCKOCTEH
[lepnenAUKYIAPHOCTH NPSAMOM U IIIOCKOCTU. TeopeMa o TpexX NeprneHANKYIIpax. 159.
Yron Mexay npsiMOH U MIOCKOCTBIO
JByxrpannsiii yroi. [lepneHauKkynspHOCTh MIOCKOCTEN 160.
MHororpaHHuKY: Napaieenunen, npusMa, IupaMua, MIoaad UX MOBEPXHOCTEHN 161.
Pemenne 3aa4u Ha BEIYHCIIEHHE TUIOIAAHN TOBEPXHOCTH MHOTOTPAHHHUKOB 162.
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Bextopsr B mpocTpaHcTBe. JleiicTBUS Hal BEKTOpaMHU 163.
[MoBTopenue no Teme «OOBEMBI TN 164.
Pemrenue 3agau mo reme «OOBEMBI TEID» 165.
Pewenue 3anau no reme « MHOrorpaHHUKI» 166.
Pemenue 3aau o reme «MHOTOIrpaHHUKI 167.
Pemenue 3ama4d o teme «Tena BpareHus» 168.
Pemenue 3ama4d o teme «Tena BparieHus» 169.
Pemenue 3amau no teme «Temna BparieHus» 170.

Pasnen 9 KOHTpOJILHO-I/I3Mepl/ITeJIbHLIe MaTepualibl, HOPMbI
OLICHKH 3HAHMM Yuyamuxcsi

KoHTponbHO-M3MepUTENbHBIE MaTepUanbl B COOTBETCTBUM C aBTOPCKUMH  YUYCOHBIMH
MOCOOUSIMHU:

1.  Anrebpa. Hauana marematuueckoro ananusa. Jugaktudeckue Mmarepuainsl 1uist 10 kiacca
(aBTope1 M.M.111a6ynun, M.B.TkaueBa, H.E.®enoposa), 2011 r.

2. 3uB B.I. [unaktuueckue matepuanbl nmo reomerpuu misa 10 m 11-x kmacco, M.
[Ipocsemenue, 2012 1.

1. OueHka NMCbMEHHBIX KOHTPOJIBHBIX Pad0T 00yYAIOIIMXCH 10 MATEMATHKE.

Omeem oyenusaemcsi OmmemKou «5», ecau:

1) paboTa BBITIOJIHEHA MTOTHOCTHIO;

2) B JIOTUYECKUX PACCYXKICHHUAX 1 0O0OCHOBAaHHU PELICHUsSI HET MPOOEJIOB U OMIMOOK;

3) B pemieHHHd HET MaTeMaTHYeCKHX OIIMOOK (BO3MOXKHA OJHAa HETOYHOCTb, OIHCKAa,
KOTOpask HE SIBIISICTCS CIECTBHEM HE3HAHMS WM HETIOHMMAaHUs y4eOHOro MaTepHaa).

Ommemxka «4» cmasumcs, eciu:

1) paboTa BBINOJIHEHA TMOJHOCTHIO, HO OOOCHOBAHMS IIATOB PEHICHUS HEIOCTATOYHBI
(ecu yMeHHE OOOCHOBBIBATh PACCYKIACHHSI HE SBIISUIOCH CICIIHAILHBIM 00BEKTOM TIPOBEPKH);

2)7I0myIIeHbl OJIHA OIMMOKA WJIM €CTh JIBa — TPH HENOUY€Ta B BBIKJIAJIKAX, PUCYHKaX,
gepTekax WU rpadukax (ecau 3T BHIBI pabOT HE SBISUIMCH CHCIHATBHBIM OOBEKTOM
MIPOBEPKH).

Ommemxa «3» cmasumcs, eciu:

1) momymiero Ooyiee OAHON OMMOKK WK OoJiee MBYX — TPEX HEOUETOB B BBIKJIATKAX,
yepTekax WM Trpadukax, HO oOyuaroumiicss oOnanaeT o00s3aTeNbHBIMM YMEHHUSMHU 10
IIPOBEPSIEMON TEME.

Ommemrka «2» cmasumcs, eciu.
1) momymieHsl CyIIECTBEHHBIC OINMMOKH, MOKa3aBIIME, YTO OOydarommics He oOiamaeT
00s13aTeIbHBIMUA YMEHHUSIMH T10 TAHHOM TeMe B TIOJTHOU Mepe.

Yuutenb MOXKET TOBBICUTH OTMETKY 3a OPHUTHMHAJIBHBIH OTBET Ha BOIPOC WU
OpUTHHAIBLHOE pEIICHUE 3aJlayd, KOTOpbhIE CBHUICTEIBCTBYIOT O BBICOKOM MAaTEMAaTHYECKOM
pa3BUTUU 00Y4YaIOIIErocs; 3a pelieHre Oosee CI0KHOM 3aJauyu WM OTBET Ha 0oJee CIOKHBIH
BOTIPOC, MPEIJIOKEHHBIC 00ydYaromeMycs JOMOJHUTEIBHO TIOCE BBITIONHEHUS MM KaKHX-JTHOO
JPYTUX 3aaHUH.
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Z.Oueima YyCmHbIX omeemoe 06ylmlou4uxc;l no wamemamuke

Omeem oyerueaemcs OMMemKoul «5», ecnu YVUYEHUK.

v MOJIHO PACKPBUI COJepXKaHHe MaTepuaia B o00beMe, MpeayCMOTPEHHOM
IporpamMMoil 1 yueOHUKOM;

v M3JI0KWI MaTepHall TPAMOTHBIM SI3BIKOM, TOYHO HCIIOJIb3YysS MaTEMaTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIUKY, B OIPEJEICHHON JIOTUYECKOM [TOCIIEI0BATEIbHOCTH;

v MIPABUJIBHO BBITIOJIHWII PUCYHKH, YEPTEKH, TPaQUKH, COMYTCTBYIOIINE OTBETY;

v [IOKa3aJl yYMEHHE WIUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMH  IPUMEPAMHU,
IIPUMEHSATH €€ B HOBOM CUTYAIIMH MPH BBIITOJIHEHUH MPAKTUYECKOTO 3aJaHNUs;

v [IPOJIEMOHCTPUPOBAIl 3HAHUE TCOPUU paHEe U3YUYCHHBIX COIIYTCTBYIOLIUX TEM,
c(OPMUPOBAHHOCTh U YCTONUMBOCTH HCIOIb3yEMbIX ITPH OTBETE YMEHUI 1 HaBBIKOB;

v OTBEYAJI CAMOCTOSITEIbHO, 0€3 HABOASIINX BOIIPOCOB YUUTEIIS;

v BO3MOJKHBI OJTHA — JIB€ HETOYHOCTHU IPHU OCBEUICHUE BTOPOCTENEHHBIX BOIPOCOB

HJIM B BBIKJIAAKAX, KOTOPBIC YUCHHUK JICTKO UCIPABUJII ITIOCJIC 3aMCUYAHUA YUUTCIIA.

Omeem oyenusaemcs ommemxou «4»,
eciu yoosiemeopsen 6 0CHOBHOM MpebOBAHUSAM HA OYEHKY « 3,
HO npu 5Mom umeem 0OUH U3 HeOOCMAMKO8:

v B M3JI0KEHHUHU JIONYIIEHbI HEOObIINE TPOOebl, He UCKa3UBIlIEe MaTeMaTHUYECKOe
coJiepKaHUE OTBETA;

v JOMYIIEHBl OJIMH — JIBa HEIO0YeTa TPH OCBEIICHHWH OCHOBHOTO COJICpPKaHUS
OTBETA, UCIPABIICHHBIE TIOCIIE 3aMEYAHUS YUUTENS;

v JOMyIeHbl  ommbOka wuiau  Ooyiee  JBYX HEIOUYETOB MpH  OCBEIICHUU
BTOPOCTENIEHHBIX BOMPOCOB WM B BBIKIAAKAX, JETKO HCIpPaBJICHHBIC IOCJIE 3aMEYaHUs
YUUTEIIS.

Ommemka «3» cmagumcsi 8 cie0yIouux CIyuasx:

v HEMOJHO  PAacKphITO  COJAep)KaHHME MaTepuana  (CoIepiKaHHhe  U3JI0KEHO
(dbparMeHTapHO, HE BCEraa TOCIEIOBATENBHO), HO IMOKa3aHO 00IIee TMOHMMAaHHE BOMpOca M
MPOJIEMOHCTPUPOBAHBl YMEHHS, JIOCTaTOYHBIE [UIsi YCBOGHHS MPOTPAMMHOTO MaTepuaia
(ompenenennl «TpeOoBaHUAMH K MAaTeMAaTHYECKOW TIOJITOTOBKE YYaIlIUXCs» B HACTOSIICH
porpaMMe o MaTeMaTHKe);

v HUMCEJINCH 3aTPYAHCHUA W JOIMYIICHBL OIINOKH B OIpCaACIICHUN MaTeMaTUYECKOU
TePMHUHOJIOTHH, YepPTeKaxX, BBIKIAIKAX, HWCIPABICHHBIC TIOCIE HECKOJIBKHX HAaBOJSIIINX
BOTIPOCOB YUHTEJIS;

v YUYEHUK HE CHOpaBWiICS C TPUMEHEHHEM TEOPHH B HOBOW CHUTyalluu TpHU
BBIIIOJTHCHHUU MPAKTUYCCKOr'0 3aJjaHus, HO BBIIIOJHUI 3aJaHUA 00s13aTEIBHOrO YPOBHA
CJI0)KHOCTH TI0 JTaHHOH TeMe;

v IIpru 10CTAaTOYHOM 3HAHHWH TCOPCTUUCCKOTO MAaTCpHalia BBIABIICHA HCAOCTATOUHAA
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHHUI 1 HABBIKOB.

Ommemxka «2» cmasumcst 8 CﬂealeUﬂ/lX crydaix.

v HE PacKpbITO OCHOBHOE COJIEpKaHUE yUeOHOro MaTepuaa;

v OOHapy>K€HO HE3HaHHE YYEHUKOM Ooibllell wiM Haubosiee BaXKHOM wyacTu
y4eOHOro MaTepHana;

v JOMYILIeHbl  OMIMOKM B  ONpPEACNCHUHM TMOHATHH, TPHU  HUCIOJIb30BAHUU

MaTeMaTHIeCKOM TEPMHHOJIOTUH, B pPUCYHKAX, YCPTCIKAX HUIIU rpa(bmcax, B BBIKJIaJIKaX, KOTOPBIC
HC UCIIPABJICHBI ITOCJIC HCCKOJIBKUX HABOASAIIUX BOIIPOCOB YUHUTCIIA.
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