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IHosicHUTEIBbHAA 3aIIMCKA

Pabouas mporpamma k yueOHMKaMm MopakoBud A.I. AnreGpa v Hayajna MaTeMaTH4eCKOTO
aHanu3a.10-11 kmacc: YueOHMK ayig ydamuxcs o01eoOpa3oBaTeNbHBIX YyupekaeHHH (0a30BblIii
ypoBeHb) M.: Muemosuna, 2011, Atanacsu JI.C. , byryzoB B.®., Kagomues C.b., Ilo3nsk O.I'.,
Kucenera JI.C. I'eometpus . 10-11 kmaccel: YueOHHK Tt 001IE00pa30BaTEBHBIX YUPSKICHUH. M.:
ITpocsemenue, 2010 paspabortana B coorBeTcTBUM ¢ [IprMepHOi mporpaMmoii OCHOBHOTO 00IIero
00pa3oBaHUs MO MaTeMaTUKE, C yU4eTOM TpeOOBaHUil (eepabHOr0 KOMIIOHEHTA TOCy1apCTBEHHOTO
cTaHaapTa oO1iero oopa3oBaHMs U Ha OCHOBE aBTOpcKuX mporpamm junuu U. U. 3ybapesoii, A. T
MopnakoBuya (anredpa) u aBTopckoit nporpamMmmel oz penakmnueid JI.C. Aranacsna, B.®. byty3ona,
C.b. Kagomuesa u ap. (reomeTpusi).

JlanHast yueOHasi mporpamMma opueHTHpoBaHa Ha ydamuxcs 10-11 kiaccoB m peanmusyercs
Ha OCHOBE CJIEAYIOIIUX IOKYMEHTOB:
— 3axon Poccuiickoit ®enepanmu ot 29.12.2012 roma Ne273-03 «O06 obpazoBannu B PDO» (c

MOCTEAYIOIUMHU U3MEHEHUSIMH U TOTIOJTHEHUSIMH )

— IIpuxaz MunucrepcrBa obpazoBanusi u Hayku Poccuiickoit ®@enepauuu ot 17.12.2010 r.
Nel897 "OO6 ytBepxkaeHun (eneparbHOr0 KOMIIOHEHTa TOCYAapCTBEHHBIX 00pa30BaTeIbHBIX
CTaHJIapTOB OCHOBHOTO 00111eT0 00pazoBaHus"

— TpUMEpPHOW MporpaMMbl cpenHero (TMOJHOro) olmiero o0pa3oBaHUS MO MaTeMaTHKe Ha
0azoBoM ypoBHe (COOpHHK HOPMATHBHBIX JOKyMeHTOB. Martematmka / coct. 3D.J1./[Henpos,
A.I'.ApkanpeB. — M.: [Ipoda, 2007T.),

—  aBTOPCKHUX mHporpamm no anredpe: Mopakosuua A.I'. AnreOpa u Havana ananu3za. 10-11 xnace.
U.1.Yyebnuk. Y.2.3amaunnk; 1o reomerpun: AtanacsiHa JI.C., bByrycoBa B.®., KamomiieBa
C.b. I'eometpus 10 — 11. YueOHuk /1 0011e00pa3oBaTeNbHbIX YUPEKICHHUM.

— Ilpukaza MunucrepctBa obOpazoBanus P® ot 31.03.2014 Ne 253 «OO06 yTBepKICHHUH
denepanbHBIX TIEpEeYHEH YUYCOHUKOB, PEKOMEHIOBAHHBIX (JOMYMIEHHBIX) K HCIIOJIE30BAHUIO B
o0Opa3oBaTenbHOM  Tpollecceé B 00pa30BaTENIbHBIX  YUYPEXKACHUAX,  PEaATU3YIONINX
oOpa3zoBaTeNnbHBIE MPOrpaMMBbl  00mIer0 00pa30BaHUs W HMMEIONIMX TOCYJapCTBEHHYIO
akkpenurtanuro, Ha 2021/2022 yueOHbIH roay»;

—  TlomoxeHust 0 CTPYKType, MOPSIKE pPa3padOTKH, PACCMOTPEHUS M YTBEPXKICHUS pPadOUYMX
y4eOHBIX MPOTpamMM, peaiu3yeMbIX HIKOJIOH;

—  YuebHoro iana Jluserckoi Comr Ha 2021-2022 yueOHbIH TO/.

JlanHast mporpaMMa MOJTHOCTBIO OTpakaeT 0a30BBI YPOBEHb MOJATOTOBKU IMIKOJHLHUKOB 10
pazzienaM nporpaMMbl. OHa KOHKPETH3HPYET CO/EpKaHNE TeM 00pa30BaTeIbHOTO CTaHIApTa U JaeT
pacmpezienieHue y4eOHbIX YacoB M0 pasjienaM Kypca.

Mecto mpeamera B ¢enepaibHOM 0a3MCHOM y4eOHOM IUTaHE: COTIIACHO (eaepaTbHOMY
0asucHoMy ydeOHOMYy TIUIaHy /s oOpa3oBaTelbHBIX yupexaeHuil Poccuiickoit ®enepanuu
pabouast mporpamma paccuutana Ha 140 gwacoB B 10 m 11 xmaccax, B Hememo 4 daca. Kypce
«Marematuka-10-11» Bkitoyaet B ce0s 2 mpeameTa - anredpa U Hayalla MaTeMaTUYeCKOTo aHaIu3a
(2.5 gaca) u reomerpust (1.5 gaca)..

Pabouas mporpamma mo mnpeamery «Matematuka» 10-11 kmacc (0a30BBIH YpPOBEHB)
MPENICTaBIsIeT CcOOOH  ICNIOCTHBIM  JIOKYMEHT, BKJIIOYAIONIUN: TIOSCHUTENBHYIO  3aIlHCKY;
TeMaTHYeCKOoe IIAaHUPOBAHHE C paclpe/ieieHHeM y4eOHBIX YacoB MO TeMaM Kypca U MOYpPOUYHOE
TUTAHUPOBAHKE; TPEOOBAHUS K YPOBHIO TIOJITOTOBKH YUEHUKOB; yUCOHO-METOUICCKHIA KOMITJICKT.

N3yuenne maTemMaTHKH Ha 0a30BOM YpPOBHE CpeIHEro (ITOJTHOTO) oOIIero oOpa3oBaHUS
HAIpPaBJIEHO Ha JOCTM)KEHUE CIENYIOUINX LEIeH:

*  (QopmupoBaHUE MpPEACTaBICHUI O MaTeMaTHKe KaK YHHUBEpCaJbHOM  SI3bIKE  HAYKH,

CPEJIICTBE MOJICIIMPOBAHHUS SIBIICHUH U MPOIIECCOB, 00 HIIEAX U METOJIaX MATEMAaTUKU;

*  pa3BHUTHE JOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpAXKEHUS, aITOPUTMUYECKON

KyJbTYPbl, KpUTUYHOCTH MBINUICHUS HA YPOBHE, HEOOXOAMMOM ISl Oymyied mpodeccHoHaIbHOM

JESITEIbHOCTH, a TaKXkKe MOCIEIYIOIIero 00y4eHHs B BHICIICH LITKOJIE;



*  OBJAJICHHE MaTEMaTUYECKUMU 3HAaHUSIMH u YMEHUSMH, He0OXO0AUMBIMU B
MOBCEIHEBHOM JKU3HU, JUIsl M3YYEHHUS IIKOJIbHBIX €CTeCTBEHHOHAYYHBIX IUCLUIUIMH Ha 0a30BOM
YPOBHE, Ul MOJIy4eHHs 00pa30BaHUs B 00JIACTSAX, HE TPEOYIOIUX YIiyOJIEHHONH MaTeMaTUYECKOM
HOJTOTOBKH;

* BOCIHTAHHE CPEJCTBAMHU MATEMATHKH KYyJIbTYpPHl JIMYHOCTH, IOHUMAHHUS 3HAYUMOCTH
MaTeMaTHKH JUIsl Hay4YHO-TEXHHYECKOro Iporpecca, OTHOLIEHHWsS K MaTeMaTHKe Kak K YacTH
00111eYeI0BEYECKON KYJIBTYphl Uepe3 3HAKOMCTBO C MCTOpPHUEH pa3BUTUS MaTEMaTHKH, 3BOJIOLUEH
MaTeMaTHYeCKUX UACH.

C yderoM ypoBHEBOW CIEIM(PHUKH KIACCOB BBICTPOCHA CHCTEMa Y4YeOHBIX 3aHSATHH (YPOKOB),
CIIPOEKTUPOBAHBI LIENH, 33Jau, OXKHJIAaeMble Pe3ylbTaThl 00ydeHUs (IJIaHHpyeMble Pe3yibTaThl),
9YTO TMpPEJICTaBICHO B CXeMaTHuecKkoi ¢opme Hmxke. [lmaHupyercss HCHOIB30BAHUE HOBBIX
Ne1arorMYeckiX TEXHOJIOTMH B IpenojaBaHUU npeaMera. B TedeHue rona BO3MOXKHBI KOPPEKTUBBI
KaJICH/IapHO-TEMATHUECKOT 0 TUIAHUPOBAHMUS, CBA3aHHbIE C 00bEKTUBHBIMU IPUYUHAMM.

Cra"zapT OpHMEHTHUPOBAH Ha BOCIMTAaHHE ILIKOJbHUKA - TIpakJaHMHAa W narpuora Poccuw,
pa3BUTHE NYXOBHO-HPABCTBEHHOIO MHpa YYallerocs, €ro HaIMOHAJIbHOIO CaMOCO3HaHHUA. OTH
MOJIOKEHHS HAllUIM OTPaXXeHHE B COJAEP)KaHMM YpokoB. B mpouecce oOyueHHs HOIKHO OBITH
chopmMHpOBaHO yMeHHE (pOpMYyIHpOBaTh CBOM MHUPOBO33PEHUYECKHE B3TJISABI M HA TOW OCHOBE -
BOCIUTaHKE TPaKJAHCTBEHHOCTH U NaTPHOTH3MA.

N3yuenne matematuku B 10 - 11 kjmaccax maeT BO3MOXHOCTh OOYyYaroLUIMMCSl JOCTUYb
CIICAYIOIIUX PEe3yJIbTaTOB PAa3BUTHS:
1) B IMYHOCTHOM HaINpaBJICHUHU:
* YMEHHUE SICHO, TOYHO, IPAaMOTHO M3JIaraTh CBOM MBICJIM B YCTHOW M NMUCbMEHHOW pEYH, MOHUMATh
CMBICII  TIOCTABJICHHOW 3aJa4yd, BBICTpPAUBATh AapryMEHTAIlMIO, NPUBOAUTH MPUMEPHl U
KOHTPIPUMEDHI;

* KPUTUYHOCTb MBIIIJICHHUA, YMCHHC PACIIO3HABATH JIOTHYCCKHW HCKOPPCKTHBLIC BBICKA3bIBAHWA,
OTIIMYATh TUMOTE3Y OT (aKTa;

. NpEeACTaBICHNE O MaTEeMAaTUYECKON HayKe Kak cdepe UeloBEUeCKO AEATeNbHOCTH, 00 dTanmax
€€ pa3BUTHUSA, O €€ 3HAYMMOCTH ISl PA3BUTHS LIMBUIIN3ALIUN;

* KpC€aTUBHOCTb  MBIIJICHUA, HHHUIIKMaTHUBA, HaxXoa4uBOCTB, AKTUBHOCTbL IIpU PCIICHHUU
MaTeMaTUYECKUX 3a/1a4;

. YMEHHE KOHTPOJIMPOBATh MPOLIECC U Pe3yIbTaT yueOHOW MaTeMaTHUECKOH AeITeIbHOCTH;

. CIIOCOOHOCTh K 3MOIIMOHATIBLHOMY BOCHPHUSATHIO MaTeMaTHYECKHX OOBEKTOB, 3a/lad, PeUICHHIA,
pacCyKICHHUI;

2) B METANpPEMETHOM HAlpPABJICHUH BBIITYCKHUK HAyYUTCS:

* BUACTb MATCMATHYCCKYIO 3a/1a4y B KOHTCKCTC HpO6H€MHOfI CUTyalluu B APYIrux AUCHUILIMHAX,
B OKpY>KaroUIeH )KU3HU;

* HaxXoaAuTb B  PA3JIMUYHBIX HUCTOYHHUKAX I/IH(i)OpMaIII/IIO, HCO6XOI[I/IMYIO A1 pCUHICHUA

MaTeMaTHYeCKuX MpobieM, IPeACTaBIsATh €€ B IOHATHON (GopMe, IPUHUMATh pelIeHHE B YCIOBUAX
HETIOJIHOM 1 M30BITOYHOH, TOUHON M BEpOATHOCTHON MH(OPMAINHY;

. NOHUMAaTh W UCMOJb30BaTh MAaTeMaTUYECKUE CPEICTBA HArSAHOCTH (Ipaduku, TuarpaMmbl,
TaOJIMIIBI, CXEMBI U Jp.) JUIsl WIUTIOCTpAIliU, HHTEPIIPETAIliy, apryMEHTAIUH;

. BBIIBUTaTh TUIIOTE3BI MIPH PEIICHUU YUEOHBIX 3a/1a4, TOHUMATh HEOOXOIMMOCTh UX MPOBEPKH;
. NPUMEHSTh WHAYKTHUBHBIE M JEAYKTHBHBIE CIOCOOBI PACCYyXACHHUM, BHUAETH pa3IUYHbIC
CTpaTEeTruu pelieHus 3aaay;

. NOHUMAHUTh CYIIHOCTU QJITOPUTMHUYECKUX TMPEANUCAHUA ¢ YMEHHE JCHCTBOBaTh B
COOTBETCTBHH C MPEJIOKEHHBIM aITOPUTMOM;

. CaMOCTOSITENILHO CTAaBHUThH II€TH, BBIOUPATh W CO37aBaTh AJTOPUTMBI JUISl PEIICHUS YYCOHBIX
MaTeMaTHYeCKUX MpodIem;

. IUIAHUPOBATh W OCYIIECTBIIATH  JESATEIBHOCTh, HANpPaBICHHYID Ha peIlIeHHue 3ajad
UCCIIEIOBATENILCKOTO XapaKTepa;

3) B IIPEIMETHOM HaITPaBJICHUMU:

. oBJIaJicHHEe 0a30BBIM MOHATUWHBIM alMaparoM [0 OCHOBHBIM pa3lieiaM COJAep KaHuUs,

npecTaBiIeHne 00 OCHOBHBIX M3yYaeMbIX MOHATHUAX (YUCIIO, TeOMeTpudeckas (Gurypa, ypaBHEHHE,
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GYHKIMS) KaK BaKHEHIIMX MATEMAaTHYCCKUX MOJICISIX, TMO3BOJSIONINX OINKUCHIBATH U HM3ydYaTh
peasibHbIe MPOLIECCHI U SBICHUS;

. yMeHHuEe padoTaTb C MaTeMaTUYeCKUM TEKCTOM (aHaJu3UpOBaTh, M3BJIEKATh HEOOXOIUMYIO
uHbOpMaIlMIO), TPaMOTHO TPUMEHSATh MAaTeMaTHYeCKyl0 TEPMUHOJIOTHIO U  CHMBOJHKY,
HCIIOJIH30BATh PA3IUYHbBIC S3bIKM MATEMATHKH;

. YMEHUE  TPOBOAWUTh  KJIAaCCU(PUKAIMM, JIOTUYECKHE  OOOCHOBAaHMs,  JOKa3aTesIbCTBA
MaTEeMaTHYECKUX YTBEP)KJICHUM;

. YMEHHE DACIO3HABATh BMJbl MAaTEMAaTUYECKUX YTBEP)KICHUH (AaKCHOMBI, ONpeAesIeHus,
TEOPEMBI U JIp.), IPsIMbIE U OOpaTHBIE TEOPEMBI;

. pa3BUTHE MPEJICTaBIEHUM O YHCIE€ M YUCJIOBBIX CHCTEMax OT HaTypaJbHBIX /0
JIEICTBUTENBHBIX 4YHCEJ, OBJIAJICHHUE HAaBBIKAMU YCTHBIX, INHCbMEHHBIX, HHCTPYMEHTaJIbHBIX
BBIYHCIJICHHIA,

. OBJIQ/ICHUE CHUMBOJBHBIM SI3BIKOM ~ anreOpbl, NpPHEMaMH BBITIOJTHEHUS TOXKIECTBEHHBIX

npeoOpa30BaHU BBIPAKCHHUM, DPEIICHUS YpPaBHEHHM, CHUCTEM YpaBHCHUW, YMEHHE HCIIOJIb30BaTh
UJCI0 KOOPJIMWHAT HAa TUIOCKOCTH IS WHTEPHpPETAlMM YpaBHEHUHM, CHCTEM, YMEHUE NPUMEHSTh
anreOpandeckue nmpeoOpa3oBaHus, anmnapar YpaBHCHHH I PEeIISHUs 3a7a4 U3 Pa3InYHbIX pa3/iejioB
Kypca;

. OBJIQJICHHE CUCTEMOH ()YHKIIMOHAJIBHBIX MOHATUH, (YHKIIMOHAIBHBIM SI3BIKOM M CUMBOJIUKOM,
YMEHHE Ha OCHOBE (DYHKIIMOHAILHO-TPAQUUECKUX MPEICTABICHUN OMHCHIBATH W aHAIM3HPOBATH
peanbHbIC 3aBUCUMOCTH;

. OBJIQJICHHE T€OMETPUYECKUM SI3bIKOM, YMEHHE HCIOJIb30BaTh €r0 JJI ONUCAHUS MPEIMETOB
OKPY’KAIOIIET0 MHUpPa, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUNW W M300pa3uUTEIbHBIX YMEHUH,
MPUOOPETEHNE HABBIKOB TEOMETPUUYCSCKUX ITOCTPOCHHUIA,

. YCBOGHUE CHCTEMAaTHYECKMX 3HAHUH O TMPOCTPAHCTBEHHBIX TeEJIaX, yMEHHUE IPUMEHATH
CUCTEMATUYECKUE 3HAHUS O HUX IS PEHICHUSI TEOMETPUUYCCKUX U IPAKTUUECKUX 3a]1aY;

. YMEHHUS HU3MEPATh JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, WCIOJIb30BaTh (OPMYJIbI IS
HAXO0XJICHUS TIEPUMETPOB, IIIOMIaIel U 00HEMOB T€OMETPHUECKUX PUTYD U TEIT;

. yMEHHUE TPUMCHATh M3YyYCHHBIC TOHATHS, pE3yJbTaThl, METOABI IS pEIICHHs 3a7ad
MPaKTUYECKOTO0 XapakTepa M 3aJad M3 CMEXHBIX JUCIHUIUIMH C HCIOJIb30BAHUEM IIPU
HEOOXOAMMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KAJIbKYJIATOPA, KOMIBIOTEpA.

PabGouass mporpamMmma  OpHUEHTHpOBAaHa HAa  YCBOCHHE  OOS3aTCIILHOTO  MUHHUMYyMa
MaTeMaTH4ecKoro o0pa3oBaHMs, MO3BOJISIET paboTaTh 0€3 MEPEerpy30K B KJIacCe€ C JIETbMH Pa3HOTO
YpOBHS OOy4EHHs U1 HHTEpeca K MaTeMaTHKe.

Tpebosanusa Kk yposHio no020mo8Ku 0ecaAmuKiIacCHUKOS.

Aunre6pa.

YMerTs:

- HaXOJIMTh 3HAYEHUS TPUTOHOMETPUYECKUX BBIPAXKEHHI; MOJIB30BATHCS OLEHKOW M MPUKUIKON
IIPU IIPAKTUYECKUX pacueTax;

- MPOBOJUTH TIO0 W3BECTHBIM (OPMYJIaM W TPaBHIAM MPEOOpa3OBaHUS TPUTOHOMETPHUECKUX
BBIpKEHU, OYKBEHHBIX BBIPAKECHU.

- BBIUHCIATH 3HAYCHHS YHCIIOBBIX M OYKBEHHBIX BBIPAXKEHUM, OCYIIECTBISII HEOOXOIUMBIE
MOJICTAHOBKH U MpeoOpa3oBaHMUsl.

Hcnons30BaTh TpUOOpPETCHHBIE 3HAHUS W YMCHHS B TPAKTUYECKOW JCSITETBHOCTH U
MTOBCETHEBHOM KU3HU IS

- MPaKTUYECKHX  pacueToB 1m0  ¢opMmylnaM, BKIOYas  (QOPMYIBI,  COJEpIKaIIHe
TPUTOHOMETpUYECKHE (YHKIMM, HCIONb3YS NpU HEOOXOAWMOCTH CIpPAaBOYHBIE MaTepuajbl H
MPOCTEUIINE BBIYUCIUTEIIbHBIE YCTPOMUCTBA.

QDYHKIMU U TpadUKH.

YMers:

- OmpeneisTh 3HAYEHHS TPUTOHOMETPUYECKHX (YHKIMNA 1O 3HAYCHHIO AapryMeHTa IpH
Pa3IMYHBIX crioco0ax 3afanus GyHKINH;

- CTpOUTH TpaduKU TPUTOHOMETPUUECKUX (PYHKIIHIA;



- CTPOUTH rpauKH, OMUCHIBATH 10 TPAPUKY U B MPOCTEHIINX CIydasx 1o (GopMyJie MOBEICHUE U
CBOMCTBA (QYHKIMH, HAXOIUTH MO TpaduKy HYHKIUHK HAaHOOJBIINE U HAUMEHBIIINE 3HAUCHHS;

- pemarb TPUrOHOMETPUIECKHE YPAaBHEHHUS, UCTIONIB3YS CBOMCTBA (DYHKIMIA U MX TpaduKw;

UCIIONIb30BaTh IMPUOOPETCHHBIE 3HAHUS W YMEHUS B TPAKTUYECKOW JAEATEIBHOCTH U
MIOBCEIHEBHOM KU3HU IS

- ONMCaHMS C MOMOUIBbI0 (PYHKIMH Pa3IMYHBIX 3aBUCHMOCTEH, MPEACTAaBICHUS UX IpaHyecKH,
MHTEpIpETALNU TPaQHKOB;

Hauana MaTeMaTH4eckoro aHajamsa.

YMeTh:

- BBIYUCJISTH TIPOU3BOAHBIC AJICMEHTAPHBIX (QYHKIIUN, UCIIOJIB3YS CIIPABOYHBIC MaTEPHAIIBI;

- UCCIIEJIOBATh B MPOCTEUITUX CIIy4asX (PYHKIMH HA MOHOTOHHOCTh, HAXOIWTh HAHUOONBIINE H
HaWMEHbININE 3HAYCHHS (YHKIHUHA, CTPOUTH Irpad)KH MHOTOUJICHOB W MPOCTEHUINNX PAIIMOHATBHBIX
(GYHKIUH ¢ HCITOJIb30BaHMEM amapaTa MaTeMaTHISCKOTO aHaIN3a.

Hcnonp3oBaTh mNpuOOpEeTEHHbIE 3HAHUS HW YMEHHUS B TIPAKTHYECKOW JICSITEIBHOCTH U
MOBCETHEBHOM KM3HU JJIsI

- pelIeHHs MPUKIATHBIX 3a7a4, B TOM YHCJIC COIMAIbHO — SKOHOMHYECKMX W (PU3NYECKHX, HA
HauOoJIbIlIee ¥ HAUMEHbIIIeE 3HAUCHUS, Ha MPOXOXKJICHUE CKOPOCTH U YCKOPEHHUS.

YpaBHeHUs.

YMeTh:

- pelaTh TPUTOHOMETPUUYECKHE YPAaBHEHUSI U HEPABEHCTBA;

- HCTIOJIb30BATh IS MPUOIMKEHHOTO PEIICHHs YPaBHEHH U HEPABCHCTB rpadmuecKuii METO/T.

['eomeTpus.

YMeTh:

e  pacrmo3HaBaTh Ha 4YepTekKax MW MOJECIAX NPOCTPAaHCTBEHHbIE  (OPMBI; COOTHOCHUTH
TPEXMEPHBIE OOBEKTHI C UX OMHCAHUSIMH, U300pAKCHHUSIMH,

e  ONHUCHIBATHh B3aMMHOE pACMOJOKEHHUE TPSAMBIX H  IUIOCKOCTEH B  MPOCTPAHCTBE;
apryMEHTUPOBATh CBOM CYXKIEHUSI 00 3TOM PacION0KEHUN;

*  QHAJIM3UPOBATh B MPOCTECUIINX CIIydasX B3aUMHOE PACIOI0KEHHE 00BEKTOB B MPOCTPAHCTBE;

e HM300pa)kaTh OCHOBHBIC MHOTOTPAHHHKH; BHITIOIHITH YEPTEXKH 110 YCIOBHSIM 3a/1a4;

*  CTPOUTH NMPOCTEHINNE ceueHUs KyOa, MPU3MBbI, ITUPAMHU/IBI;

e  pewmarh IUIAHUMETPUYECKHE WU MPOCTEHIIME CTEPEOMETPUUYECKHE 3aJaYd Ha HAXOXKICHUE
TCOMETPUYECKHUX BEJIMYUH (JIJTUH, YTJIOB, IUIONIAICH );

*  WCIOJIb30BaTh MpPHU PEHICHUH CTEPEOMETPUUYECKUX 3a/]au IUIAHUMETpUYecKue ¢akThl U
METO/IBI,

*  IPOBOJUTH JI0KA3aTEIIbHBIE PACCYKJICHUS B XOA€E PEIICHUS 3a1a4.

Hcnonw30BaTh TPHOOPETCHHBIC 3HAHWSA W yMEHUS B MPAKTHUYECKOW JICSITCIIBHOCTH H
MMOBCETHECBHOM KN3HU:

e JUIS WCCJICIOBAaHMS HECJOXXHBIX MPAKTUYECKUX CHTYyallud Ha OCHOBE M3YUYCHHBIX (HOpPMYI H
CBOMCTB (pUryp;

e I BBIYMCJIICHUM IUIONIAIEM TMOBEPXHOCTEM MPOCTPAHCTBEHHBIX TEN TMPHU PEIICHUU
MpaKTUYECKUX 3a/lay, UCIHOJb3ysl TMpU HEOOXOAUMOCTH CIPABOYHUKU U  BBIYUCIHUTEIHHbIC
YCTpOICTBA.



Copnep:xkanue padoueii MporpaMMsl

10 kaacce
OCHOBBI TpI/IFOHOMeTpl/II/I.

Cunyc, KOCHHYC, TaHI€HC, KOTAaHI'€HC IPOM3BOJBHOrO yria. Paguannas mepa yria. Cunyc,
KOCUHYC, TAHI'€HC M KOTaHreHc 4ucia. OCHOBHbIE TPUTOHOMETPUUYECKHE TOXKIecTBa. DPoOpMyJibl
npuseneHus. CHUHYC, KOCHMHYC M TaHT'€HC CyMMbl U pPa3HOCTU JBYX yrioB. CHHYC M KOCHHYC
nBoiiHoro yrina. ®opmyinsl monoBuHHOro yria. IIpeoOpa3oBaHusi cyMMBbl TPUTOHOMETPHUECKUX
GyHKIMI B IpOM3BE/IEHUE U MPOU3BEICHHUS B CyMMY. BblpakeHre TpUroHoMeTpuueckux (pyHKuui
yepe3 TaHTEHC IOJOBUHHOrO aprymenrta. [IpeoOpa3oBaHusi NpOCTEHIINX TPUTOHOMETPHUUECKUX
BBIPaKCHU.

[Ipocreiimne TPUrOHOMETPUYECKUE ypaBHEHUsS. PelleHns TPUrOHOMETPUYECKUX YPAaBHEHMM.
IIpocreiilre TPUrOHOMETPUUECKUE HEPABEHCTBA.

APpKCHHYC, apKKOCHUHYC, apKTaHI'€HC YnCIIa.

DOyHKUMH.

Oyukiuu. O6nacTe OompeneNieHruss U MHOXecTBO 3HadeHui. ['padux dynkmuu. Iloctpoenue
rpagukoB (QyHKIUH, 3aJaHHBIX pa3IMYHBIMU crocoOamu. CBoicTBa (DYHKIMII: MOHOTOHHOCTD,

YETHOCTb WM HECYCTHOCTD. HpI/IMepBI (bYHKL[I/IOHaJ'ILHBIX 3aBHUCUMOCTEH B pPCAIBHBIX IIpOHECCax U
SIBJICHUSAX.

ObpatHas ¢pyHkuus. O6snacTs onpezeneHus U 006JacTh 3HaYeHU oOpaTtHoil pyHKIMM. I'paduk
oOpatHO! (yHKIMU.

IIpeoOpa3oBanusi rpauKOB: NapajIeNbHbIA MEPEHOC, CUMMETPHs OTHOCUTEIBHO OcCei
KOOpJIMHAT U CUMMETpPUs OTHOCUTEJILHO Hayaja KOOPJIUHAT, CAMMETPHUS OTHOCUTEIBHO MPSAMOH y =
X, PaCTSKEHUE U CIKATUE BAOJb OCEH KOOPAMHAT.

HayaJuga anaansa.

IlonsTne o mpenene nociepoBarenbHOCTH. CyllecTBOBaHHME TIPEJella  MOHOTOHHOM
OTpaHMYEHHOW IOCJIe0BATENbHOCTU. JlJIMHA OKpPY)XKHOCTHM M IUIOWIAAb Kpyra Kak Ipeesbl
nocjenoBarenbHOCTEN. beckoHeuHo yObIBaroIas reoMeTpuyeckas porpeccus U ee CyMma.

YpaBuenus.
Pemenue panoHanbHbIX YpaBHEHUM U HEPABEHCTB.

OcHOBHbBIE NIPHEMBI PELICHUSI CUCTEM ypaBHEHMH: MOJICTAHOBKA, ajaredpanyeckoe CIIOKEHHE,
BBEJICHUE HOBBIX IIEPEMEHHBIX. PaBHOCWIBHOCTh ypAaBHEHUM, HEPAaBEHCTB, CHCTEM. Pemenue
IIPOCTEUIINX CUCTEM YPaBHEHUH C JBYMs HEU3BECTHBIMU. PellleHHME CHCTEM HEpPaBEHCTB C OJHOMI
IIEPEMEHHOM.

Hcnonp3oBanue CBOWCTB M TpadUKoB (YHKUMI HpU pELICHUHM YpaBHEHHH M HEPaBEHCTB.
Meton untepBaioB. M300paxkeHne Ha KOOPIMHATHON MJIOCKOCTH MHOXECTBA PELICHUH YpaBHEHUN U
HEPaBEHCTB C JIBYMs IIEPEMEHHBIMU U UX CUCTEM.

[IpuMeHeHne MaTeMaTUUYeCKUX METOJOB /Il PEIICHUsS COJAEPKATENbHBIX 3a7a4 U3 Pa3IMYHbIX
oOnacTeil HayKu U pakTUKU. VHTepripeTanys pe3yibrara, y4eT pealbHbIX OTpaHUYEHU.

IIpousBoaHas.

[ToHsaTHE O TMPOM3BOAHON (GYHKINHU, HU3NUYESCKUNH U TCOMETPHUUECKUI CMBICI MPOU3BOIHOM.
VYpaBHeHune kacaTenbHOU K Tpaduky (yskuuu. [Ipou3BOIHBIE CYMMBI, pa3HOCTH, TPOU3BEICHUS,
gyacTHOTO. [IpOM3BO/HBIE OCHOBHBIX JJIEMEHTApPHBIX (QYHKIWH. [IpuMeHeHHe NPOU3BOIHON K
UCCIICIOBAHUIO (PYHKIMA U TOCTPOCHHUIO TpapuKoB. [Ipouzgoousvie obpamuoi @Gyukyuu u
KOMNO3uyuy OaGHHOU YYHKYUU C TUHEHOLL.

[Ipumepbl UCTONB30BAaHUS TMPOW3BOJHOW JIJIT HAXOXJICHUS HAWIYUIIETO PpEUICHHS B
NPUKIAJHBIX, B TOM YHCJIEC COIMAIbHO-DKOHOMUYECKUX, 3ajavax. HaxoxkaeHue CKOpPOCTH JUIs
nporiecca, 3alaHHoro (opMyoi uin rpadgukom. Bropas mpousBoaHas u ee GU3NIECKUNA CMBICI.



HpﬂMbIe H IIJIOCKOCTHU B MMPOCTPAHCTBE.

OCHOBHBIE TIOHATHS CTEPEOMETPUH (TOUKA, MPsSMasi, INIOCKOCTh, MPOCTPAHCTBO).

[epecekaromumecs, mapaieIbHbIe W CKPEIIMBAIONIUECS TPSMbIC. YTOI MEKIY TPSIMBIMUA B
npoctpancTe. [lepneHauKyIsipHOCT NpsAMBIX. [lapannensHOCTh U MePIeHIUKYISIPHOCTD TPSIMON U
IUIOCKOCTH, TIpU3HAKW W CBoiicTBa. TeopemMa o0 TpexX MNEpHeHIUKYJsApax. [lepneHauKymssp wu
HAKJIOHHAA. YTOJ MEXKIY MPSMON U TIIOCKOCTBIO.

[MapannenbHOCTh TIOCKOCTEH, TEePHEHIUKYISIPHOCTh TUIOCKOCTEW, MPH3HAKH M CBOWCTBA.
Jleyepannwiii y2on, TuHelnbli Y20a 08yePaHHO20 Yelda.

PaccTossHMSI OT TOYKM /IO IUIOCKOCTH. PaccTosiHME OT mpsiMOM 110 TIOocKocTH. PaccrosiHue
MEXy MapaieIbHBIMU TUIOCKOCTSIMH. Paccmosnue mMexicoy cKpeujusarouuMucs npamolMu.

[MapannensHOe TPOEKTHpPOBAaHUE. [110Wadb OPMOCOHANLHOU NPOEKYUU MHO20V2ONbHUKA.
N300pakeHre mpoCTpaHCTBEHHBIX (Uryp.

MHOrorpaHHuKH.

Bepiuunbl, pebpa, rpaHu MHOTOrpaHHMKA. Paszsepmra. Mnozoecpanmnvie yenvl. Buwinykivie
MHo2o2parHuku. Teopema Diinepa.

[Ipusma, ee ocHOoBaHuUs1, OOKOBBIE peOpa, BbICOTa, OOKOBask MOBEpXHOCTh. [Ipsimast u naxionnas
npusma. [IpaBunbHas npusMma. [lapamnenenunen. Kyo0.

[Mupamuyma, ee ocHoBaHue, OOKOBBIE peOpa, BHICOTA, OOKOBask MOBEPXHOCTh. TpeyroibHas
nupamuza. [IpaBuibHas nupamuaa. Yceuennas nupamuoa.

Cummerpun B KyOe, B Mmapajiesienunesnie, 6 npusme u nupamuode. Ilonamue o cummempuu 8
npocmpancmee (YeHmpaivbHas, ocesas, 3epraivhasn). [lpumepvl cummempuii 8 OKpyscarouem mupe.

Ceuenwust ky0a, MPU3MBI, ITUPAMUJIBL.

[IpencraBienre O MNpaBUIBHBIX MHOTOTPAHHUKAX (TeTpadqp, KyO, OKTa’aAp, NOAEKadJIp U
HUKOCAdIP).

KOOp}II/IHaTbI U BEKTOPLI.

JlekapToBbl KOOpAMHATHI B IpOCTpaHCTBE. DOpMyIia pPacCTOSHHMS MEXAY IBYMsI TOYKAMHU.
VYpaBHeHus chepsl u nrockocmu. Popmyna paccmosHus om moyku 00 NAOCKOCHU.
BexTopsl. Moyne BekTopa. PaBeHcTBO BeKTOpOB. Cll0’k€HHE BEKTOPOB U YMHOXEHHE BEKTOpA
Ha 4ucio. Yroia Mexnay Bekropamu. Koopauuatsl BekTopa. CKansipHOE IPOU3BENEHUE BEKTOPOB.
Komnuneapusie Bektopbl. PasinoxkeHue Bekropa 10 JBYM HEKOJUIMHEApPHBIM  BEKTOpaM.
KommutanapHsie BeKTOpBI. Pa3noxeHnue 1o TpeM HEKOMILIaHAPHBIM BEKTOpaM.



COAEP KAHUE TEM YYEBHOI'O KYPCA

10 kaacce

AuireOpa u Hayasa aHaau3a (2.5 4 B HeleJ110, Beero 89 u)
IHoBTOpenue (6 4.)

Pemenne ypaBHEHUH, pelIEHWE HEPABEHCTB, CUCTEMbl YPAaBHEHMM M HEPABEHCTB, YHUCIIOBBIE U
OyKBEHHBIE BBIPAKEHHsI, IOCTPOEHHE TPaPUKOB, TEKCTOBBIE 3aaUH.

I'nasa. 1. Yucnospie pyHkuuu. (5 4).

Omnpenenenue 4UcIOBOM QyHKIUHU U criocoObl ee 3ananus. OyHkuun. O0nacTe onpeneneHus u
MHOXecTBO 3HaueHui. ['paduk ¢pynkuuu. Iloctpoenne rpadukoB GyHKINH, 3aJaHHBIX PA3TUIHBIMA
CIIOCO0aMH.

CroiictBa (pynkmii. CBolicTBa (yHKIMNA: MOHOTOHHOCTB, YETHOCTh U HEUETHOCTb, 8bINYKIOCDb,
OrPaHUYEHHOCTh, HEMPEPBIBHOCT. [ paduueckas HHTEpIpeTaLus.

Ooparnas ¢pynkuus. Crnoxnas GyHKus (komno3unus GyHKuuii). B3aumao oOpaTHbie GyHKINH.
OOGmactp ompeneneHuss U 00JlacTh 3HaueHUH oOpatHOW (yHkuu. I'paduk oOpaTtHON (QyHKITHM.
Haxoxnenne ¢pyHKInu, 0OpaTHON JaHHOM.

I'nasa. 2. Tpuronomerpuyeckue GpyHkuuu. (23 4).

3HaKOMCTBO C MOJCNISIMH  «YHCIIOBasi OKPY)KHOCTb» M «YHCJIOBasi OKPY)XKHOCTh Ha
KOOPJMHATHOW TuIocKocTH». CHHYC, KOCHHYC Kak KOOPIMHATHl TOYKM YHCIOBOW OKPY)KHOCTH,
TaHTeHC U KomareeHc. TPpUroHOMETpHUYECKUE (PYHKIIUH YHUCIOBOTO apTYMEHTA U CBS3U MEXy HUMH.
Tpuronomerpuueckre (GyHKIMH YTIIOBOTO apryMeHTa, paauaHHas mepa yrina. OyHkuum y=sin X,
y=co0s X, HX cBoicTBa U Tpaduku. Dopmynsl npuseneHus. [leproandHOCTh QYHKIMI y=sin X,
y=COS X.

Corcamue u pacmsxcenue rpapuka GyHKIUH, rpaduK rapMOHHYECKOTO KojeOaHus. DyHKIHMH
y=tg X, y=ctg X, UX CBOWCTBa U TpapuKu.

[TapannenbHelii  NEPEHOC, CUMMETPHS OTHOCUTEIBHO OCEH KOOpAMHAT U CUMMempus
OMHOCUMENbHO HAYANA KOOPOUHAM, CUMMEMPUsL OMHOCUMENbHO NPAMOU Y = X.

I'nasa. 3. TpuronoMmerpuyeckue ypapuenus. (9 u).

[lepBoe mpencTaBieHWe O pEHIEHUH TPUTOHOMETPUYECKHX YpaBHEHUH U HepageHcma.
Apkkocunyc W pellleHHe ypaBHEHHS COS X = a, apKCuHyc W pelIeHWe ypaBHEHHs Sin X = a,
apkmaHeeHc M pelieHne ypaBHEeHUs tg X = a, apkKkomaHeeHc N pellieHne ypaBHeHus ctg X = a.

PemeHne TpUrOHOMETPUYECKMX YpPaBHEHMM METOJOM BBEICHUS HOBOM IEPEMEHHOM;
OJIHOPOJHBIE TPUTOHOMETPUYECKHE YPABHEHHUS.

I'naea 4. llpeodpa3oBaHne TPUTOHOMETPUYECKHUX BhIpa:keHuii. (11 ).

CuHYC M KOCHHYC CYMMBI M Pa3HOCTH apryMEHTOB. TaHT€HC CyMMbI Pa3HOCTH apryMEHTOB.
@®opMyIibl TBOMHOTO apryMeHTa, (QopMyavl NOHUdCeHUs cmenenu. DOopmynvl NONOBUHHO20 Veid.
Ilpeobpazosanus cymm mpucoHOMempuyecKux QYHKYULl 6 NPpou3seoeHue U npou3eeo0eHus 8 CyMmy.
Buipascenue  mpuconomempuyeckux — QYHKyuili  yepe3  MAHSEHC  NOJOBUHHO2O — apeyMeHmd.
IIpeobpazosanue svipasicenusi A sin x + B cos x k eudy C sin (X + t).

[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKCHHA.
I'naea 5. llpousBoanasn. (28 u).

UucrioBble MoOcCneA0BaTeIbHOCTH (OIMpeesieHne, IMapaMeTpbl, CBOMCTBA). [lonamue npedena
nocnedosamenvbHocmu (Ha Ha2asOHO-uHmMyumusHom ypoeue). Cyuecmeosarue npeoeia MOHOMOHHOU
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ocpanudenHou  nocredosamenvHocmu  (IpoCTeIIe  ciay4yal  BBIYUCIEHUS  IIPENIEJIOB
MOCIEA0BATEIHHOCTHU: JITMHA OKPYKHOCTH U TUIOIIAJh Kpyra Kak MpeJenbl MOCieq0BaTebHOCTEH;
BBIUHCIICHHE CYMMBI OCCKOHEYHOW TeOMeTpHuYecKod mporpeccun). [lpeden @yukyuu Ha
beckoneyHocmu U 8 mouke.

Ilonamue o nenpepvisHocmu QyHKYuuU.

[Ipupamenue aprymenta, mnpupamienue ¢yHkuuu. OnpeneneHue NPOU3BOIHOM: 3aqauu,
MPUBOJSAIINE K TIOHSATUIO TPOU3BOAHOW, OMpEJEICHHE IPOU3BOJHON, €€ TEeOMETPUYECKUU U
(bu3nYeCKUit CMBICH, aJITOPUTM OTHICKAHUS TIPOU3BOIHOM.

Brrancnienne npon3BoaHbIX: hopmytsl nuddepenimpoBanus it GyHkuui y = C, y = kx+m,

y=x,y=1x y=V y=sinx, y=cos X, npaBuna mgudpepeHInpoBanus (CyMMEI,
NIPOM3BEICHUS, YaCTHOTO), MuddepeHpoBanne QyHKIMH y = X %, y = tg X, y = ctg X, y = x*,
ougpgpepenyuposarnue pyukyuu y = f (kx + m).

YpaBHeHUe KacaTeNbHON K TpaduKy QyHKIHH.

IIpouzeoouvie 0bpamuoul hyHKyuu u KOMNO3UYUU OAHHOU YYHKYUU C TUHEUHO.

[Ipumeuanue TPOU3BOAHOW JUIsl WCCIeAOBaHWs (DYyHKIMNA: wWcciaenoBanue (yHKIUH Ha
MOHOTOHHOCTb, OTBICKAaHHE TOYEK OJKCTpeMyMma, MocTpoeHue rpadukoB ¢yHKIui. OTbICKaHHE
HAauOONBIINX W HAUMEHBIINX 3HAYCHUN HEMPEPHIBHOW (YHKIMM Ha IMPOMEXKYTKE, 3a]add Ha
OTBICKaHUE HAHOOJBIINX U HAMMEHbBIIINX 3HAUEHU BETHYUH.

[IpuMeps! HCIIOIB30BaHUS IPOU3BOIHOM I HAXO0KICHNS HAWIYYILIErO PELICHUS B IPUKIIAHBIX,
B TOM 4HCJIE€ COIMAJIbHO-I)KOHOMHUYECKHX, 3amadax. HaxokJaeHue CKOpPOCTH IS Mpoliecca,
3agaHHOTO (POpPMYIION MiTH TpadUKOM.

IloBTOpenue (7 yacon).

I'eomeTpus (1.5 yaca B Hexeso, Beero 51 yac) -
BBenenue — 3 4.

IIpencraBnenue pasnena reoMeTpuu — crepeomeTpur. OCHOBHBIE NOHATUS CTEPEOMETPHUHU.
AKCHOMBI CTEPEOMETPHH U UX CIEACTBH. MHOTOIpaHHUKH: KyO, Mapajuieenumne1, IpsMOyTroIbHbINA
napajuieieunes, IpyusMa, npsmas npusma, IpaBuibHas IPpU3Ma, MIMPaMUJIa, IpaBUIbHAS IMPAMHUJIA.
MopaenupoBaHue MHOTOIPAaHHUKOB U3 Pa3BEPTOK U € MTOMOIIBIO T€OMETPUYECKOTO KOHCTPYKTOPA.

Henb: o3nakomums yuawuxcs ¢ OCHOBHBIMU C8OUCMBAMU U CNOCODAMU 3A0AHUS NIOCKOCTU
Ha basze epynn akcuom cmepeomempuu U ux cie0cmeui.

OcHOBHas 1 e b— cHopMUPOBATH NPEACTABICHUS yUaIIUXcs 00 OCHOBHBIX HOHATHSX
M aKCMOMax CTEPEOMETPHH, IT03HAKOMUTh C OCHOBHBIMH MPOCTPAHCTBEHHBIMH (UTYpaMu U
MOZEIIMPOBAHUEM MHOIOTPAaHHUKOB.

OCoOEHHOCTBIO YUeOHHKA SBISIETCS paHHEE BBEIEHHE OCHOBHBIX NMPOCTPAHCTBEHHBIX (pUTyYD,
B TOM 4HCJ€, MHOTOTPAaHHUKOB. JlalOTCS HECKONBKO CIIOCOOOB HW3TOTOBJICHHS MOJENeH
MHOTOTPAaHHMKOB W3  Pa3BepTOK H  TEOMETPUYECKOTO  KOHCTpyKTOopa. MojenupoBaHue
MHOTOTPaHHHKOB CIY)XHT Ba)XXHBIM (DaKTOPOM DPAa3BHTHUS TPOCTPAHCTBEHHBIX IPEICTABICHHN
YYaIIuXCsl.

I'nasa 1.
MapaneJbHOCTH NPAMBIX U IJIOCKOCTEN — 14 4.

Ilepecekaromuecs, MNapajjIeIbHBIE M CKPEIIUBAIOIIUECS NpPsSAMbIE B  IPOCTPAHCTBE.
Knaccugpukamuss B3aUMHOTO — pacloiOKEHUs JABYX TMpsAMBIX B MpocTpaHcTBe. llpu3Hak
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CKpeIlMBaOIUXCsl OpaAMbIX. [lapanmnenbHOCT, HpsIMOM M IMJIOCKOCTH B NPOCTPAHCTBE.
Knaccugukanus B3aMMHOTO pAaclojioKeHUs MNpsAMOM M miockocTd. [Ipu3Hak mapamuienbHOCTH
npsMoii W 1miockoctd. [lapamrensHocTh ABYX Iuiockoctei.  Kimaccudukamus B3auMHOTO
pacroyio’)keHust JByX IulockocTeil. Ilpm3Hak mapamienbHOCTH JBYX IUIockocTed. [IpusHaku
NapajuIeIbHOCTU JBYX NPSIMBIX B IPOCTPAHCTBE.

He.]]b: oamo ydawgumcs  cucmemamuvyecKkue 3HAHUusA o0  napaijlellbHocmu  npAmuvlx U
niockocmeii 8 npocmpancmee.

OcHoOBHasa 1 eab — chopMUPOBATh MPEACTABICHUS YYAIIUXCA O TMOHSATHH
MapauieIbHOCTH W O B3aUMHOM PACIOJIOKEHUU TPSAMBIX U TUIOCKOCTEH B TMPOCTPAHCTBE,
CUCTEMAaTUYEeCKH H3Y4YUTh CBOICTBa MapaUIENbHBIX MPSAMBIX U IUIOCKOCTEH, IMO3HAKOMUTH C
MOHSATUSIMUA BEKTOpa, MapajUieIbHOTO IMEpPeHOca, NapajljIeIbHOTO MPOCKTUPOBAHUS W HAYYUTh
n300paxaTh MPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTH B MapaslieIbHON MPOEKIINH.

B nanHOll Teme 00001Iar0TCS W3BECTHBIE W3 IJIAHUMETPUM CBEAEHHUS O MapajulebHBIX
IpsIMBIX. BOMbIIyI0 OMOIIB IIPY MJUIIOCTPALMM CBOMCTB MApaJUIEIbHOCTH W IIPU PEIICHUU 3ahad
MOTYT OKa3aTh MOJIEJIM MHOTOI'PaHHHUKOB.

3nech kKe ydalluecss 3HAKOMSTCS C METOAOM H300pa)KeHHsl MPOCTPAHCTBEHHBIX (QUTYD,
OCHOBaHHOM Ha MapajlIeTbHOM MPOCKTUPOBAHUH, MOJIYYAIOT HEOOXOIUMBIE TTPAKTUUECKHUE HABBIKU
M0 M300paKEHUIO MPOCTPAHCTBEHHBIX (GUTYP HA IUIOCKOCTH. [l yriayOJeHHOTO H3yYeHUS MOTYT
CIIYKUTh 3aJ1a4¥ Ha IOCTPOCHUE CEUCHHI MHOTOTPAHHUKOB IJIOCKOCTHIO.

T'naBa 2.
IlepneHAUKYASPHOCTH NPSAMBIX U MJI0CKOCTEl — 14 4,

Yron  Mexay ~ OpsAMBIMH B NPOCTpaHCTBE.  llepneHauKyJIApHOCTE  NPSAMBIX.
IlepneHUKyISIPHOCTD IPSMOM U IUIOCKOCTH. 1IpU3HaK nepneHauKyIsIpHOCTH IPSIMOU U TUIOCKOCTH.
OproroHasibHOE NpOeKTHpOoBaHME. [lepneHAMKyIsp W HaKJIOHHAsA. YIOold MeXAy MpsIMOH H
IUIOCKOCTBIO. JIByrpaHHbIN yroia. JIMHEHHBIM yron AByrpaHHOro yria. llepneHaukyisspHOCTB
wiockocTei. IIpu3Hak nepneHAMKYISpHOCTH  ABYX ILIOCKOCTEH. PaccrosiHMe Mexay TOYKamu,
IIPSIMBIMU U TUIOCKOCTSIMH.

He.]]b: oamo yvawumca cucmemamudecKkue 3HAaHus o nepneHduKleﬂpﬂocmu npAmMulx U
niockocmeii 8 npocmpancmee, 66ecmu nOHAmMuUeE y2ios Jl/leDfC()y npAmMsvIMU U NI10OCKOCMAMU.

OcHOBHAasg 1 eab— choOpMUPOBATH NPEACTABICHUS YyYallUXCS O TMOHATHUAX
NEPIEHANKYJSIPHOCTH MPSAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE, CUCTEMATUYECKA U3YyYHUTh CBOMCTBA
NEPNEHIUKYJIAPHBIX MNPSAMBIX M IUIOCKOCTEHM, IIO3HAKOMMTBb C IIOHATHEM LEHTPAIBHOTO
MPOEKTHPOBAHUS U HAYYUTh M300pakaTh MPOCTPAHCTBEHHBIE (DUTYPHI HA TNIOCKOCTH B IICHTPAIBHOMN
MIPOCKIUU.

B nmannoi#l TeMe 0000IIalOTCS U3BECTHBIE U3 IUIAHUMETPUU CBEICHUS O MEPICHANKYISIPHBIX
NpSAMBIX. BONBIIYI0O MOMOIIF NPH WJUIFOCTPALMHM CBOWCTB MEPHEHAUKYISIPHOCTH U INPU pPEUICHUU
3aJa4 MOT'YT OKa3aTh MOJIEJIN MHOTOTPAHHUKOB.

B kauecTBe JOMOJIHUTENBHOTO MaTepHana ydaluecs 3HaAKOMATCS ¢ METOAOM H300paskeHHs
NPOCTPAHCTBEHHBIX (UTYp, OCHOBAaHHOM Ha IEHTPAIBLHOM TNpoeKTHpoBaHMH. OHU Y3HAIOT, 4YTO
LEHTPAJIbHOE IPOEKTUPOBAHUE MCIOIb3YETCd HE TOJBKO B TEOMETPUH, HO U B HKUBOIIUCH,
¢dororpadpun U T.1., YTO BOCIPHUITHE YETOBEKOM OKPYKAIOMIMX MPEAMETOB IOCPEACTBOM 3PEHUS
OCYILECTBIISICTCS 110 3aKOHAM LIEHTPAIBHOTO MPOEKTHUPOBAHUSA. YyUalluecs MoJy4yaroT HeoOX0AUMBbIe
MPaKTUYECKHE HAaBBIKK MO M300pa’keHHUIO MPOCTPAHCTBEHHBIX (UTYpP Ha MJIOCKOCTH B HEHTPATBLHOU
MIPOCKIUU.

I'nasa 3.
MHororpanHukm — 8 4.
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MHororpanssle  yribl. BbInykibsle MHOTOIpaHHMKM M HX cBoWcrBa. IIpaBuibHBIE
MHOTOTPaHHHKH.

Heas: cpopmuposamsv y yuawuxcsa npedcmasienue 06 OCHOBHbIX 8UOAX MHO2OCPAHHUKOS U
UX CBOUCMBAX,; PACCMOMPemb NPABUTIbHbLE MHO20SPAHHUKU.

OcHOBHAa=4 Il € 1 b — [IO3BHAKOMUTH y4YallUXCd C MOHATHAMU MHOT'OIpaHHOIrO yrjia u
BBIITYKJIOI'O MHOT'OI'paHHHKA, paCCMOTPETh TCOPEMY Bﬁnepa H €C IIPUITIOKCHUA K PCHICHHUIO 3aaa4,
C(i)OpMHpOBaTI) MMPEACTABJICHUA O IMPAaBUJIbHBIX, MOJYHPABUIIBHBIX W 3BE3AYATBIX MHOI'OIpaHHHUKAX,
IMOKa3aTh IMPOSABJIICHUS MHOTOI'PAaHHHUKOB B IIPUPOAC B BUAC KPHUCTAJLJIIOB.

Cpenu TIPOCTPAaHCTBEHHBIX (GUTYpP 0CO0O€ 3HAYCHHE HMMEIOT BBIMYKIbIE (QUTYpHI U, B
YaCTHOCTH, BBIMYKJIbIE MHOTOTpaHHUKU. Teopema Diinepa o 4ymcie BepimiuH, pebep W TpaHei
BBINYKJIOTO MHOTOTPAHHUKA WIPAacT BAXKHYIO POJb B PA3NIMYHBIX OONACTAX MATEMATUKH H €€
NpWIOKEeHUsX. [Ipu M3y4YeHWUW TPaBHIBHBIX, MOJYNPABWIBHBIX W 3BE3YaThIX MHOTOIPAaHHHKOB
ClIeyeT WCIOJb30BaTh MOJCIIA JITHX MHOTOTPAHHUKOB, W3TOTOBJICHHE KOTOPBIX OIMCAaHO B
y4eOHHUKe, a Takxke rpaduueckre KOMITBIOTEPHBIC CPEICTBA.

I'nasa 4.
BexTops! B npocTpancTBe — 7 4.

Bekropel B mpoctpancTtBe. KomumHeapHble W KOMIUIaHapHble BEKTOpbl. [lapaiuenbHbiid
nepeHoc. [lapamnensHoe NpoekTUpOBaHME M €ro cBoMcTBa. llapainenbHble MPOEKIUU IIOCKHUX
¢uryp. HM3o0pakeHne NPOCTPaHCTBEHHBIX (uUryp Ha IIocKocTH. CedyeHusT MHOTOTPAaHHHKOB.
Hcropuueckue cBeaeHusI.

Hean: copmuposamv y yuawuxcs nowsimue 8eKmopa 6 NPOCMPAHCMEe; DACCMOMPems
OCHOBHble onepayuy Hao 6eKMopamu.

IToBTOpPEHHE — S 4.

Henab: nosmopums u 0606wums mamepuan, uzyuennsiii 6 10 kracce.
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Tpebosanus Kk ypoenio no02omoeKku 00UHHAOUAMUKIACCHUKOG

.Anrebpa
YmeTh

BBINOJIHATH apU(PMETHUECKHE ASUCTBHS, COYETask yCTHBIE U MMMCbMEHHbIE TPUEMBI, IPUMEHEHUE
BBIUUCIIUTENFHBIX YCTPOUCTB; HAXOAUTH 3HAUCHUS! KOPHS HATYpaJTbHON CTETICHH, CTETICHH C
paIMOHATIBHBIM TTOKa3aTelleM, JJorapudma, UCIOIb3Ys TPU HEOOXOTUMOCTH BHIYHCITHTEIEHBIC
YCTPOMCTBA; MOJIb30BaThCs OLIEHKOM U MPUKUIKOW MPU NPAaKTUYECKUX pacueTax;
MIPOBOJUTH 110 U3BECTHBIM (hOpPMYyJIaM U MpaBUiIaM NpeoOpa3oBaHMs OYKBEHHBIX BBIPAKCHUH,
BKJTIOYAOIIUX CTETICHH, PaJuKabl, JOrapuPMbl 1 TPUTOHOMETPUYECKHIE (DYHKIIHHN;
BBIUUCIIATH 3HAUCHHSI YMCIIOBBIX U OyKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISIST HEOOXOIUMBIC
MOJICTAHOBKH U ITPe0Opa30BaHus;
HCI0/Ib30BAaTh NPUOOPETEeHHbIE 3HAHUS H YMEHHs] B IPAKTHYECKOH /1esiTeJIbHOCTH H
MOBCEAHEBHOM KM3HM IS
MPaKTUYECKUX pacueToB Mo (hopMyiam, BKITFOUast (GOPMYJIBI, COAEPIKAIINe CTETICHH, PaIuKaIbI,
Jorapu(pmMbl 1 TPUTOHOMETPUUYECKHE (DYHKIMH, UCTIONB3Ys P HEOOXOJUMOCTH CIIPAaBOYHBIE
MaTepHajIbl U MPOCTEHIINE BEIYUCIUTENBHBIE YCTPOICTBA;

OyHKIMH U TpaduKe
YmMmets
OIpesieNATh 3HaueHue (PyHKIUH 110 3HAYCHHUIO apryMEHTa MPH pa3IMYHbIX crioco0ax 3aJjaHus
byHKIUY;
CTPOUTH TpapUKK N3YUIEHHBIX (PYHKITHIA;
OIKCHIBATH TIO yTPa(HKy U B MPOCTEHUIIHX CITydasx 1o (Gopmiie MOBECHNE U CBOMCTBA ()yHKIIHH,
HaXOJUTh 1O rpaduKy QyHKIMN HAUOONIbIINE U HAUMEHbILINE 3HAUCHMS,;
pelaTh ypaBHEHHs, IPOCTEHIIINE CUCTEMbl YPaBHEHUH, UCTIONB3YsI C80UCMEA QYHKYUL U UX
rpaguKoB;
UCNONb308aMb NPUOOPEMEHHBLE 3HAHUSA U YMEHUS 8 NPAKMUYECKOU 0esmelbHOCIU U NO8CEOHEGHOU

HCUBHU ONIA:
OIKCAHMS C TOMOIIBIO (PYHKIUH pa3IMYHbIX 3aBUCUMOCTEH, MPEICTaBICHHS UX rpauuecKy,
MHTEPIpETALNU TPaQHKOB;

Havana MaTeMaTH4eckoro aHaimza

YMeTh

BBIYHCIISTH MPOU3BOIHBIE M IEPBOOOPA3HBIE IIEMEHTAPHBIX (DYHKITUH, UCIIONIB3YS CIIPAaBOYHBIC
MaTepHUAJIbL;

MCCJIEI0BATh B MPOCTEHIIINX CITydasiX (PYHKIIMHM HA MOHOTOHHOCTb, HAXOIUTh HAUOOJIBIIINE U
HaWMEHBININE 3HAYCHHS (YHKIIUH, CTPOUTH IPa)uKH MHOTOUJICHOB 1 MTPOCTEHUIITNX PAIIMOHATBHBIX
GYHKIUI ¢ HCMIONIb30BAaHKUEM amapara MaTeMaTUYECKOTO aHalu3a;

BBIYUCIISITh B IPOCTEHIITNX CITy4YasiX MJIOMIAIU C UCIIOJIb30BAaHUEM TIEPBOOOPA3HOM;

UCNONIb306AMb NPUOODEemeRHble 3HAHUSA U YMEHUS 8 NPAKIMUYECKOU 0esmeabHOCU U NOBCEOHEEHOU

JHCU3HU 015 PEIIECHUS TIPUKIIAIHBIX 33]1a4, B TOM YHCJIE COIMMATIbHO-DKOHOMHYECKUX M (PU3HUECKHX,
Ha HarOOJIbIIINE ¥ HAUMEHBIIINE 3HAUYCHUS, HA HAX0XKJICHUE CKOPOCTH B YCKOPEHHUS;
YpaBHEHUS U HEPABEHCTBA

YMeTh

pemaTh palMoHaIbHbIC, IOKAa3aTENbHBIC U JOTapU()MHUUECKUE YPABHCHUS H

HEPaBEHCTBA, npocmeliuiue UppayuoHaibHble U MmpueoHOMempuyecKue YpasHeHus, ux CUCmembl;
COCTaBJISITh YPABHEHUSI U HEPABEHCMAA TI0 YCIOBHUIO 3aa4H;

HCIIOJIH30BATh TSl MPUOIMKEHHOTO PEIICHUsI ypaBHEHUHN U HEPABEHCTB TpauuecKuii METo;
M300pakaTh HA KOOPAMHATHOM IJIOCKOCTH MHOYKECTBA PEIICHUH TTPOCTEHUIITNX YPABHCHUIA W UX
CHCTEM;
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UCNONIL306AMb NPUOODEementble 3HAHUS U YMEHUS 68 NPAKINUYECKOU 0esmeabHOCHU U HOECEOHEEHO
HCUBHU OJLA:
MMOCTPOCHUS U UCCIICIOBAHUS MMPOCTEHIIIMX MAaTEMATHYECKUX MOJICIICH;

OIEMEHTHI KOM6HH3TO[2HKI/I, CTAaTUCTUKH U TCOPUU BG[ZOﬂTHOCTeI;'I

YMeTh

pemaTh NpocTerIe KOMOMHATOPHBIE 3a]]a4l METOIOM TIepedopa, a TakKe C UCIOJIb30BAaHUEM
W3BECTHBIX (hopmyIT;

BBIUHCIISATH B MPOCTEUIINX CITydasiX BEPOITHOCTH COOBITHI Ha OCHOBE MOJICYETa YHCIIa UCXO/I0B;
HCNO0JIb30BATh NPUOOPeTEeHHbIE 3HAHUS U YMEHHS B NPAKTHUYECKOH 1eATeJIbHOCTH U
MOBCEAHEBHOM KM3HU IS

aHaJIM3a PEATbHBIX YUCIOBBIX JAHHBIX, TPEJICTABICHHBIX B BUJE AUArpaMM, TpaduKoB;

aHanM3a WH(OpPMAIIUU CTATUCTUYECKOTO XapaKTepa.
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11 kaacc

Crenenu u kopHu. CTteneHHble QyHKIMHA

[TonsiTMe KOpHA N-M CTENEHU U3 ACUCTBUTENBHOIO yucia. yHKIUY ¥ = ¥% ¥ = ¥1 | UX CBOMCTBA U
rpapuku. CpoiicTBa KOpHS n-if crenenu. IlpeoOpa3oBaHue BBIPAKEHHUH, COJAEPXKALIMX PATUKAIIbIL.
O06o00muIeHne TOHATHA 0 MoKa3aTene creneHu. CternenHble (YHKINU, UX CBOMCTBA U TpadUKH.

IHoka3zaTeabHas U Jorapupmuuyeckas QyHKIUUH

INokazarenbHas QyHKIMS, ee cBoHCTBa U rpaduk. [lokazarenbHbie ypaBHeHH. [loka3arenbHbIe
HEPABEHCTBA.

[Tonstue nmorapudma. Oynkius y = logax, ee coiictBa u rpaduk. CBoiicTBa 10orapugmos.
Jlorapudmmueckue ypaBHeHus. Jlorapupmuueckne HepaBeHCTBA. [lepexos K HOBOMY OCHOBaHHMIO
norapupma. luddepennnrpoBanre mokazaTeIbHONW H JorapupMuueckor (pyHKITHi.

IlepBooOpa3Hasi 1 MHTErpaJ

[TepBoobOpasnas. [IpaBuna oTbickaHus epBOOOpa3HbIX. TabiMIla OCHOBHBIX HEOIpeIeIeHHbBIX
MHTETPAJIOB.

3agaud, TPUBOMASAIIME K TOHITHIO OMpeNelIeHHOro uHTerpaia. [loHsTHe omnpenaeneHHoro
unterpana. ®opmyna Hetotona — Jleitbnuia. Beruncnenue miomanei miockux GUryp ¢ moMoIuibo
OTIPE/IETIEHHOTO NHTETpaIa.

9J1eMeHTbl MaTeMaTHYeCKOii CTaAaTUCTUKH, KOMﬁHHﬁTOpI/IKI/I U TEOpUMn BePOﬂTHOCTeﬁ

Cratuctrueckas obOpaboTka nmaHHBIX. [Ipocreiimmme BeposTHOCTHBIC 3amaun. CodeTaHUs H
pa3mernienus. @opmyna 6unoma Herotona. CinyuaiiHble COOBITHS U UX BEPOSITHOCTH.

YpaBHeHnus u HepaBeHcTBa. CHCTeMbl ypAaBHEHUI M HEPABEHCTB

PaBHOCHIBHOCT,  ypaBHeHmi.  OOmme  METOABI  PEUICHHS  ypaBHEHWi:  3aMeHa
ypaBuenus h(f(x))=h(g(x)) ypaBuenuem f(x)=g(x), paznoxeHHe Ha MHOXXUTEIH, BBEJCHHUE HOBOM
nepeMeHHOH, (yHKIMOHATBHO-TPapUIECKUN METO/.

Pemenne HepaBeHCTB ¢ OJHOM INEpEMEHHOW. PaBHOCHIBHOCTb HEPABEHCTB, CHUCTEMBI U
COBOKYITHOCTH HEPAaBEHCTB, UPPALIUOHAIBHBIC HEPABEHCTBA, HEPABEHCTBA C MOLYJISIMH.

Cucrembl ypaBHEHUH. YpaBHEHUS U HEPABEHCTBA C TapaMETPaMH.

Metoa xoopauHaTt B npocrpaHcrse. /[Buikenus. IIpsmoyrosbHas cuctema KOOpIMHAT B
IIPOCTpaHCTBE. PaccrosiHue Mexay TOYkaMu B IIPOCTpAaHCTBE. BekTopsl B mpocTpaHcTBe. [[nuHa
BeKkTOpa. PaBeHcTBO BekTOpoB. CiiokeHHE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha uyuciio. KoopanHaTsl
BeKTOpa. CKaJIIpHOE MTPOU3BENECHNUE BEKTOPOB.

HuauHap, KOHYC, mIap

- OcHoBHbIE 371eMeHTHl cdepbl U mapa. B3aumHoe pacnomnokeHue chepbl U TIIOCKOCTH.
MHororpaHHuKH, BINHCaHHbIE B cepy. MHOTOrpaHHUKH, ONMUCAHHBIE OKONo cdepbl. Lnmmuaap u
KOHYyC. Ourypsl BpanieHus.

O0BeMBI TeJl.

Ilonsatne obwvema u ero cpoiictBa. OObEM LMIMHIPA, NPSIMOYTOJIBHOIO Napajiesenunena u
npusmsl. [lpunnun Kasansepu. O0bem nupamuibl. O0beM KOHyca M yceueHHOro Konyca. O0beM
mapa u ero yacred. Ilnomaab NMOBEpXHOCTM MHOTOTpaHHHMKA, ILMJIMHAPA, KOHYCA, YCEUEHHOIO
KoHyca. [[nommaap moBepXHOCTH 1Iapa U €ro 4acTen.

IToBTOpeHue
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YuyeoHo-TemaTndyeckui mian 10 kiaace

HauMmeHoBaHue Kosmnuec | KonTpoabn| 3auersl
pa3aejaoB U TEM TBO bI¢ paﬁoTLI
qacoB

Anaredpanyeckoe coaep:xxanue (89 yacon)
[ToBTOpEHME 6 4. 1
YwucnoBbie GyHKIIUA S5y, -
Tpuronomerpuyeckue QyHKIUU 23 4. 3
TpuroHoMeTpriecKre ypaBHEHUS 9u. 1
[TpeobpazoBanust TPUTOHOMETPUUECKUX 11 4. 1
BBIpa)KEHUI
[IpousBoaHas 28 u. 1
IToBTOpEHME 7 4. 1

I'eomeTpuyeckoe coaep:xxanue (51 yac)

Beenenue 3 4. -
[TapaynenbHOCTh NPSIMBIX U MJIOCKOCTEH 14 4. 2 1
[leprieHqUKYISAPHOCTD NPSAMBIX U 14 u. 1 1
IIOCKOCTEH
MHororpasHuKu 8 u. 1 1
Bekrops! B npocTpaHcTBE 7 4. 1
[IoBTOpEHME Su. -
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YuyeoHo-TeMmaTndyeckui miaan 11 kiace

HauMmeHoBaHue Kosmnuec | KonTpoabn| 3auersl
pa3aejaoB U TEM TBO bI¢ paﬁoTI)I
qacoB
Anaredpanyeckoe coaep:xxanue (89 yacon)

[ToBTOpeHune 6 u. 1
Crenenu u kopHU. CTeneHHble PYHKIUH 15 4. 1
[TokazarenbHast, Jorapumuueckas GpyHKIUN 29 4. 3
WHTerpan 9. 1
DneMeHTbl KOMOMHATOPUKHU, CTATUCTUKU U 15 . 1
TEOPHH BEPOSTHOCTEH.
VYpaBHeHust U HepaBeHCTBA. CHCTEMBI 179 1

YpaBHEHUH W HEPABEHCTB

[ToBTOpEHME

I'eomeTpuyeckoe cogep:xanue (51 yac)
Bregenue 3 4. -
MeTto1 KOOpAMHAT B IPOCTPAHCTBE. 174. 2 1
HwiiHap, KoHyc, map. 16 u. 1
OOBbeMsI TeT. 8 u. 1 1
IloBTOpEeHME Su.
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10.
11.
12.
13.
14.

15.

16.
17.

18.
19.

20.

w N

5.
6.
7.

Nurtepatypa
UcmoyHuku uHghopmauuu Ons yHumens

. A.T. MopakoBuu Anre0Opa u Hadaio aHanuza 10—11 kimaccel. YueOHuk - M.: MHemo3nHa

2011 r;

A.T. Mopakosuy, JI. O. lenumena, T. A. Kopemxkosa, T. H. Mumyctuna, E. E. Tynpuuckas
Anrebpa u Havana a"Hanu3a 10—11 knacceel. 3agaunuk — M: Muemosuna 2010.

A. T. MopakoBud AnreOpa u Hayana ananuza 10—11 knaccer. [Tocobue ms yuurenein M.:
Muemo3suna 2011 r.;

. A.T. Mopakosuy, E. E. Tynpuuckast Anre6pa u Hayana anaimza 10—11 kmaccsl.

KonTponbubie padotel - M.: Muemo3una 2011 r.;
A. T'. Mopakosuy, I[1.B.CemenoB AnreOpa n Hayaina ananuza 10 kimacc. YueOHuK st
npoduisHOro ypoBHS - M.: MHemo3una 2010 r.;
Anrebpa u Hauvana aHanmza: YueO. s 10 ki oOmeoOpaszoBar. YupexaeHuit/ C.M.
Hukonbsckuii, M. K. Tloranos, H. H. Pemernukos, A. B. llleskun. - M.: IIpocemenue, 2009.
7 JI.A.AnekcannpoBa. AnreOpa u Hadasia aHaimsa. CamMocTosTenbHbie padoTh.2012r.
b.M.UBneB. JunakTrueckue MaTepuaisl 1o anredpe u Havanam ananu3a as 1 1k
Marematuka. [Togroroska x EI'D. 2011-2012r.
Bupryansnas mkona Kupunna u Medoaus. Ypoxu anredpst B 11k (auck)
YMK.10-11kn. Anre6pa u Hauanga aHaIM3a.(IUCK)
Buptyanenas mkona Kupunna u Medoaus. Penerutop no maremaruke. 2009r
I'.I'. Jleutac. MaTtematuueckue AuKTantol. ['eomerpus 7-11k
Mertoandeckne peKoMeHIaiK K yueOHnkaM MaTeMaTuku aist 10-11 ximaccoB, sKypHal
«MaremaTHKa B IIKOJIE»

I'eomerpus, 10-11: VYueb. [na obmeoOpazoBatenbHbix yupexnenuit/JI.C. AtanacsH,
B.®. byty3os, C.b. Kagomues u ap.- M.: [Ipocsemenue, 2010.
«Matematuka». [Ipunoxenue k razere «llepoe ceHTAOpPs»
20 . b.I'. 3uB. lumaktuueckue Marepuaiinl 1o reometpun s 11 kimacca- M. [Ipocselenue,
2009.
I''. KoBanéra. lunakruieckue maTtepuaisl o reomerpun aisa 10-11 ki
18. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3amaun no reomerpuu s 7-11
kiaccoB. — M.IIpocsenienue,2003.
C.M.Caaksan, B.®. Bbyrty3zoB. Msyuenue reomerpuum B 10-11 kiaccax:
Meroanueckue pekoMmeHaanuu K yaeonuky. Kaura mis yuurens.-M.:IIpocsemenne,2001.

Jlntepatypa ans yyawmxcs

. A.T. MopakoBuy Anrebpa 1 Hauasio ananuza 10—11 knaccel. YueObnuk - M.: Muemo3uHa

2010r.;

A.T. Mopakosuy, JI. O. [lenumesa, T. A. Kopemkosa, T. H. Mumycruna, E. E. Tynpunckas
Anrebpa n Havyasia ananu3a 10—11 kmaccsl. 3agauynuk — M: Muemosuna 2011.
I'eomerpus, 10-11: VYueb. [na oGmeoOpazoBatensHbix yupexnaeHuit/JI.C. AtanacsH,
B.®. byty3o0s, C.b. Kagomues u ap.- M.: [Ipocsemenue, 2010.

Marematuka. [Togroroska xk EI'D. 2011-2012r

.M.HUBneB. Jlugakruueckre MaTepualbl o aaredpe U HavyajnaM aHanu3a i 1 1k
JLLA.Anexcanaposa. Anrebpa u Hadana aHanusa. CamocrosrenbHbie paboTe.2011T.

Ana nHopmMaLMOHHO-KOMMNLIOTEPHOW NoAAEPXKKM y4ebHOro npouecca npegnonaraeTcs
ncnonb3oBaHMe Ccrieaywmx nporpaMMHoO-Nnegarornyeckux CpeacTs, peanusyeMblX C
NOMOLLLbIO KOMMbIOTEPA:

1. CD «1C: Penerurop. Maremaruka» (KuM);
2. CD «AJIT'EBPA ne qns ornmnunnkoB» (HUM skxoHOMUKY aBHAITMOHHOM
MIPOMBILIEHHOCTH);
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3, CD «Marematuka, 5-11».
Ona  obecneyeHnss  NNOAOTBOPHOro  yd4ebHOro  mnpouecca  npegnonaraeTcs

ncnosib3oBaHne I/IHCbOpMaU,I/II/I n Mmatepumanos creayrolumnx MHTepHeT-pecprOBI

MwuHuctepcTBo 06pasoBaHus
P®: http://www.inforrnika.ru/; http://www.ed.gov.ru; http:/www.edu.ru TectupoBaHue
online: 5-11 knacchbl: http://www.kokch.kts.ru/cdo
[Meparornyeckasi MacTepckas, ypoku B UIHTepHeT 1 MHoroe gpyroe: http://teacher.fio.ru
HoBkle TexHonormm B o6pasoBaHun: http://edu.secna.ru/main
MyTteBoauTens «B Mype Haykn» AN LWKONBbHUKOB: http://www.uic.ssu.samara.ru/~nauka
MerasHuuknoneaus Kupunna n Medoaums: http:/mega.km.ru
Cantbl «Mup aHUmMKnoneanny,
Hanpumep: http://www.rubricon.ru; http://www.encyclopedia.ru
YyeOHO-MeTOANYECKOE U MaTepuanbHO-TeXHU4YecKoe obecnevyeHume
[na npoBegeHMs ypoOKoB MaTeMaTUKN nmeeTcs KabuHeT maTemMaTuku.
OcHaweHne npouecca obyyeHuss matemaTuke obecneumBaeTcs OMOBMMOTEYHbBIM

doHaoM, neyaTHbiMM nocobumsiMM, a Takke WUHOOPMALNOHHO-KOMMYHUKATUBHbLIMU
CpeacTBaMn, TEXHUYECKMMU cpeactBamm obyyeHus, y4yebHO-NpakTU4eckum u y4yebHo-
nabopaTtopHbiM 060pyaOBaHNEM.

1.

UHgpopmayuoHHbIe cpedcmea:

OnekTpoHHasa 6a3a gaHHbIX ANS CO30aHMA TeMaTUYECKUX Y UTOTOBbIX Pa3HOYPOBHEBbIX
TPEHMPOBOYHbIX M MPOBEPOYHbIX MaTrepuarioB Ans opraHv3aumm pPOHTanbHON W
WHAMBMAYaNbLHON paboTbl.

WNHCcTpymeHTanbHasi cpega no mateMaTuke.

TexHuyeckue cpedcmea ob6y4yeHusi:

KomnbtoTep.

YyebHo-npakmu4eckoe u y4ebHo-nabopamopHoe obopydoeaHue:

KOMMNMEKT YepTEXHbIX MHCTPYMEHTOB KNacCHbIX: NMUHeNKa, TpaHcnopTup, yronbHuk (30°,
60°), yronbHuk (45° 45°), umnpkyns.

Habop nnaHumeTpuyeckmx uryp.

Habop ctepeomeTpuyeckmx duryp.
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