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HOACHUTEJIBHAA 3AIIMCKA

Pabouas nmporpamma yueOHoro kypca «I'eomeTpus» 0a30BOro ypoBHS AJis
obyuatomuxcst 10 —11 kmaccoB paspaboraHa Ha ocHOBe DenepaabHOro
rocyJapCTBEHHOr0  O0pa3oBaTENbHOIO  CTAaHAApTa  CPEIHEro  OOIIEero
o0pa3oBaHusl, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, MPEIbABIAEMbIX
K MaTeMaTU4YeCKOMY OOpa30BaHMIO, M TPAJIUIMN POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus MPOTrPaAMMBI obecrieunBaeT OBJIQJICHUE KJIFOYEBBIMU
KOMITETEHLUUSAMHU, COCTABJISIOIIMMU OCHOBY JIJISl CAMOPA3BUTHUS U HEMIPEPHIBHOTO
oOpa3oBaHusl, LEIOCTHOCTh OOLIEKYIBTYPHOTO, JUYHOCTHOTO U
M03HABATEJILHOTO Pa3BUTHSI IMYHOCTH O0YYaIOLIUXCS.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca IreOMETPUM Ha YpPOBHE CpEIHEro OOIIEero
oOpa3zoBaHHsl 00YCJIOBJIEHA MPAKTUYECKON 3HAYMMOCTBIO METANPEAMETHBIX U
IPEIMETHBIX PE3YyJbTaTOB 00YUYEHUS] TEOMETPUU B HANPABICHUH JIUYHOCTHOIO
pa3BuTHs 0oOywaromuxcs, (GopMupoBaHus (YHKIMOHAIBHOM MaTEeMaTHYECKON
IPaMOTHOCTH, M3yY€HHUsS JIpyruX Y4yeOHbIX JAWCHMIUIMH. Pa3Butue vy
oOyyJaronxcsi MpaBUIbHBIX MPEJCTABICHUN O CYIIHOCTH M MPOUCXO0XKJICHUU
r€OMETPUYECKUX aOCTpakUMid, COOTHOIIEHHH PEATbHOIO0 M HJEaJIbHOrO,
XapakTepe OTPaKEHUsT MATEMaTUYECKOW HAYKOM SBICHHM M IPOLECCOB
peaibHOro MHUpa, MECTE TEOMETPUHU B CUCTEME HAYK U POJIU MATEMaTUYECKOTO
MOJIEIMPOBAaHUS B HAYYHOM I[IO3HAHMM M B MPAKTHUKE CIIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YyyallUXCs, a TaKXKe KayecTB
MBIIIJIEHUS, HEOOXOIUMBIX JJIsl afanTalii B COBPEMEHHOM OOILIECTBE.

["'eomeTpus sABASETCA OJHUM U3 0A30BBIX NPEIMETOB HA YPOBHE CPEIHETO
oOmero o0Opa3oBaHMs, TaK Kak OOECIEYMBAET BO3MOXKHOCTb HM3YUECHMS Kak
JUCUUIUINH €CTECTBEHHO-HAYYHOW HAIIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MblIUIEHHE, (POPMUPYEMOE NPH U3YYEHUH OOYYarOLIUMUCH
NOHATUMUHBIX OCHOB T€OMETPUM M TOCTPOCHHHM LEMOYKH JIOTHYECKHUX
YTBEPXKJICHUN B XOJI€ PELICHUS T€OMETPUYECKUX 3a/lay, YMEHUE BBIIBUraTh U
ONPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS MPHU PEIICHUH 3a]a4
€CTECTBEHHO-HAYYHOI'0 LIMKJIa, B YaCTHOCTH U3 Kypca (pU3HKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JIACTSIX AEATENIbHOCTH yenoBeka. OpueHTalus 4eJ0BeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAUMOE YCJIOBUE €r0 COLUAIBHOrO ObITHS, (hopMma
OTpPaXKEHUSI OKPYKAIOIIEr0 MUpPA, YCIOBUE YCIEIIHOIO MO3HAHUS U aKTUBHOIO
npeoOpa3oBaHus JAeUCTBUTENbHOCTU. OnepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUIbl YYEOHOW W TPYAOBOWU JEATEIBHOCTH,
ABJISIETCSI OAHUM M3 NMPO(ECCHOHANIBHO Ba)KHBIX KayeCTB, MOATOMY aKTyajbHa
3aj1aya (OpMHUPOBAHUSL Y OOYUYAIOIIUXCSl MPOCTPAHCTBEHHOTO MBIIIUICHUSI KaK
Pa3HOBHUJIHOCTH OOPAa3HOTO MBIIUIEHUS! — CYIIECTBEHHOI'O KOMIIOHEHTa B
NOJITOTOBKE K MPAKTUYECKON JAESATEIBHOCTH [0 MHOTUM HaIIPaBJICHUSIM.

[lens ocBoeHHUs mporpaMMmbl yuyeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypOBHE 00y4yeHusi — 00I11e00pa3oBaTeIbHOE U OOUIEKYJIbTYPHOE pPa3BUTHE
oOyyaromuxcst 4yepe3 00ecleueHHEe BO3MOXKHOCTH  NPHOOPETEHHS U
WCIIOJb30BAHUSI CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM W JACUCTBHM,
cneuu(UUHbIX ~ TF€OMETPUH, BO3MOXKHOCTHM  YCHEIIHOIO  MPOJOJIKEHHUS
oOpa3oBaHMsI MO CHEUUATBHOCTSIM, HE CBS3aHHBIM C  [PUKIATHBIM
UCIIOJIb30BAaHUEM T€OMETPUHU.



[Iporpamma 1o reoMeTpud Ha 0a30BOM YPOBHE IMpeJHA3HAYEHA s
oOydJarommxcst CpeIHEW IIKOJbl, HE HUCHBITHIBABIIUX 3HAYHUTEJbHBIX
3aTPy/IHEHH Ha YPOBHE OCHOBHOIO 00miero oopasoBaHusi. Takum o0pazom,
oOyyaronrecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MAaTEMaTUYECKUE
YMEHUS, CBSA3aHHBIE CO CNELU(PUKON reOMETPUN U HEOOXOAUMBIE JJI XKU3HH B
COBpeMEeHHOM obmiectBe. Kpome 3TOro, oHM HUMEIOT BO3MOXXHOCTb H3YUYUTh
reoMeTpuro 0osiee riy0oKo, €ciid B JalbHENUIIEM BO3HUKHET HEOOXOAUMOCTD B
r€OMETPUYECKUX 3HAHUSIX B MPOPECCUOHAIBHON AEATENbHOCTH.

JlocTHkeHUE 1eJId OCBOEHHUS MPOrpaMMbl OOECHEUYHMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3aaad. [IpuopuTeTHBIMM 3aJadyaMu  OCBOEHHMS Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCS:

e (opmupoBaHue mNpeACTaBICHUS O T€OMETPUM KaK 4YacTH MHUPOBOMU

KYJbTYpbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHue MpeACTaBICHUS O MHOTOI'PAaHHUKAX W TeJlaxX BPAlLlCHUS
KaK O BaXHEWIIMX MATEMaTUYECKUX MOJENSX, IO3BOJISIOIIHNX
ONMCHIBATH U M3Y4YaTh PA3HBIC SIBICHUS OKPYXKAIOLIEro MUpA;

e (opmupoBaHue yMEHHsI pacllO3HABaThb Ha YEPTEXKAX, MOJEISAX U B
peaJlbHOM MUPE MHOTOI'PAaHHUKH U TeJla BpallleHUS;

e OBJAJCHME METOJAMM pELIEHUs 3a7Ja4 Ha IOCTPOEHUS Ha
M300pAKEHUSX TPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHMe yMEHHS ONEPUPOBATH OCHOBHBIMU MOHSITHUSMHU O
MHOTOI'PaHHHUKAaX U TeJaX BPAILEHUs U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE ANTOPUTMAMU PEIICHHS OCHOBHBIX THUIIOB  3ajady;
bopMHpOBaHWE YMEHHS TPOBOJMUTH HECJIOXKHBIE JIOKa3aTeJIbHbIE
pacCcy’kKJ€HUsl B XOJI€ PEUIeHUs] CTEPEOMETPUYECKUX 3a7ad U 3aJad C
IIPAKTUYECKUM COZEPKaHUEM;

e pa3BUTHE  UHTEIUIEKTYaJbHBIX WU  TBOPYECKUX  CIOCOOHOCTEM
oOy4Jaromuxcs, IO3HABATEIbHOM AaKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUH, KpUTUUHOCTU MBIILJIEHUS;

e (¢opmupoBaHue  (PyHKIHOHAIBLHOW  TIPaMOTHOCTH,  PEJICBAHTHOU
r€OMETPUHU: YMEHHME paclo3HaBATh IMPOSBICHHUS TIE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTYalMSIX U [IPU U3yUYECHUH APYTHX YUEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpPMYJIUpOBaTh HX Ha SA3BIKE
r€OMETPUM M  CO3/1aBaThb TIE€OMETPUYECKHE MOJENH, MPUMEHSATH
OCBOCHHBI T€OMETPUYECKMH amnmapar Jid pPELIeHUs MPaKTUKO-
OPUMEHTUPOBAHHBIX  3a/Jay, HHTEPIPETHPOBATH M  OLICHUBATh
MOJIyYEHHbIE PE3YJIbTATHI.

OTnnuuTenbHOM 0COOEHHOCTHIO IPOrPAMMBI SIBJSIETCS BKIIOUEHUE B KypC
CTEPEOMETPUU B Hayajleé €ro M3y4YeHHs 3a7ad, pElIaeMbIX Ha YpOBHE
UHTYUTHBHOI'O MO3HAHUS, U ONpPEeIeIEHHBIM 00pa30oM OpraHu3oBaHHas padoTta
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIMPYET IPOTEKAaHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET
K JaJIbHEUIIEMY H3Yy4YEHHIO NPEIMETA.

[Tpeanourenue OoTHAETCSA HATJISAIHO-KOHCTPYKTUBHOMY METOJy OOyuYeHHs,
TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb
IPEIMETHO-IIPAKTUYECKON  JeATEIbHOCTH. Pa3BUTHE  MPOCTPAHCTBEHHBIX
NPEICTAaBICHUA y y4alluxcsi B Kypc€ CTEPEOMETPUU IPOBOJIUTCA 3a CUET
pemieHusl 3ajJady Ha CO3JaHuE€ NPOCTPAHCTBEHHBIX OO0pa3oB W 3aJady Ha
ONepUpOBaHUE MPOCTPAHCTBEHHbIMU oOpazamu. Co3naHue oOpasza MpOBOAMUTCS



C ONOPOM HA HATJISIHOCTh, a ONIEPUPOBAHNE 00PA30M — B YCIOBUSIX OTBJICUYCHUS
OT HarJISIIHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 UCXOJHOTO COJAEPKAHMS.

OcHoBHBIE conepkaTenbHble JIMHUM Kypca «l'eomerpum» B 10-11
kjaccax: «MHororpaHHukny», «IIpsiMble ¥ MIIOCKOCTH B MPOCTpPaHCTBE», «Tena
BpauieHus», «BeKTopsl U KOOpJAWHATHI B MPOCTpaHCTBE». DopmupoBaHue
JIOTUYECKUX YMEHUH paclpeaesseTcs He TOJBKO MO COAEPKATEIbHBIM JIMHUSIM,
HO ¥ 10 rojam oOy4YeHHUs Ha YPOBHE CpEJIHEro 00IIero oopa3oBaHusl.

Copepxanue o0pa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM
OCBOEHHUS paboueld mporpaMMbl, paclnpeleéHHbIM 10 ToJlaM OOyuYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJAJEHUE TE€OMETPUYECKHUMHU
HNOHATUSIMU U HABBIKAMU OCYIIECTBIISIOCH MOCJIEI0BATEIBHO U MTOCTYATEIBHO,
C COONIIOZIGHHEM TMPUHUUIA [PEEMCTBEHHOCTH, YTOObl HOBBIE 3HAHUSA
BKJIIOYAJIUCh B OOMIYI0  CHUCTEMY TI'€OMETPUYECKHX  MPEACTABICHHI
o0yyaromuxcsi, paciupsisi U yriayousisi e€, oOpazysi IpOUYHbIE MHOKECTBEHHbIE
CBA3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoaures 2 yaca B Heaento B 10 knacce u 1 gac
B Henento B 11 kitacce, Bcero 3a jBa rojga ooydenust - 102 yueOHbIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TMOHATUSA CTEpEOMETpUU. Touka, TMpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATUYECKOM MOCTPOCHHHM CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3auMHoe pacnosiokeHue NpsIMbIX B MPOCTPAHCTBE: IEPECEKAIOIINecs,
napajjiesibHble M CKpelluBarouiecss npsambie. llapanmienbHOCTh NpSIMBIX H
IUIOCKOCTE B MPOCTPAHCTBE: NapajlielbHble TMpsSMbIE B MPOCTPAHCTBE;
NapaJyIebHOCTh TPEX MPSAMBIX; NapaJUIeIbHOCTh MPSIMON U MIIOCKOCTH. YTIIBI €
COHANpPABJICHHBIMU CTOPOHAMH; YrOJl MEXAY HpPSIMBIMH B IPOCTPAHCTBE.
[TapaynenbHOCTh  IJIOCKOCTEM:  MapajuielbHble  IJIOCKOCTH;  CBOWMCTBA
napajieNbHbIX IIockocTeil. Ilpocrelimme mnpocTpaHCTBEHHbIE (QUIYphl Ha
IUIOCKOCTHU: TE€Tpa’ap, KyO, napaiefenunes]; IOCTPOEHUE CEUCHU.

[TepneHANKYJIAPHOCTh NPSIMOM U IJIOCKOCTH: NEPHEHAUKYJIPHBIE PSIMbIE
B IPOCTPAHCTBE, MPSAMbIE Mapaule/IbHbIE U NEPHEHAUKYISIPHbIE K IIOCKOCTH,
OPU3HAK NEPHEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeOpemMa O MpsIMOi
NEPNEHNKYJIAPHON TUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJ MEKIY MPSAMON U
IJIOCKOCTBhIO; JABYIPAHHBIA yroOJI, JMWHEWHBIA Yroia JABYIPAaHHOIO yrIJa.
[lepnenauKyyisp M HAaKJIOHHBIE: pACCTOSIHUE OT TOYKH JO IUIOCKOCTH,
paccTostHUE OT MNPSMOM A0 IJIOCKOCTH, MPOEKLHsS (PUTYpPhl HA IUIOCKOCTb.
[lepneHAMKYJIAPHOCTh IUIOCKOCTEH: MpPU3HAK NEPHEHAUKYJISIPHOCTH JBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIsIpax.

MHororpaHHuKu

[ToHsiTHE  MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOIOTPaHHUKA,
BBINYKJIBIE W HEBBINYKJIbIE MHOTOIPAaHHUKH; pPa3BEPTKA MHOTOTPAHHUKA.
[Tpuzma: n-yrojibHas mnpu3Ma; TpaHU M OCHOBAaHMS TMPU3MBL, MpsAMas U
HAKJIOHHAasT  OpU3Mbl; OOKOBass W  MOJIHAS  THOBEPXHOCTb  IPHU3MBI.
[Tapannenenunen, nOPSAMOYTOJbHBIA MapajyICNCNUNE]] W €ro CBOMCTBA.
[Tupamupaa: n-yronbpHas NMpaMuia, TpaHd U OCHOBAHHME NMUpPAMUJIbI; OOKOBas U
NOJIHAg TMOBEPXHOCTh NUpaMUAbl;, MpaBWIbHAs M YCEUEHHas NUpamMuja.
DOneMeHTbl Tpu3Mbl U nOUpaMuibl. [IpaBUIbHBIE MHOTOIPAaHHUKH: TIOHSATHE
PaBUJIBHOTO MHOTOIPAHHMKA; MPaBWJIbHAS NMPU3Ma M MpaBUJIbHAS MUPAMMJIA;
npaBWibHAas TpEyrojibHas MNUpaMUJa W MPaBWIbHBIA  TeTpasap; KyoO.
[IpencraBienne O NPaBUIbHBIX MHOTOTPAHHUKAX: OKTAadJp, AOJAEKadJp U
ukocasap. CeueHus Npu3Mbl U TUPAMUJIBIL.

CumMMeTpus B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOU,
IUIOCKOCTA. ODJEMEHThl CHMMETPUM B NUPaMHUAAX, MapajulesienuIenax,
IPaBUJIbLHBIX MHOTOI'PAaHHHUKAX.

Bbluucnenre 31€MEHTOB MHOTOIPAaHHHUKOB: pEOpa, AMArOHAJIM, YTJIBI.
[Tnomans OOKOBOW MOBEPXHOCTH U IMOJHOW IMOBEPXHOCTU MPSMON NPHU3MBI,
IIOLAJAb OCHOBAaHUW, TeOpeMa O OOKOBOW IMOBEPXHOCTU MPSMOM MPHU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABWIBHOW NHPAMHU/IBI,
TeopemMa O IUonaAn yceuéHHo nupamujbl. [lousrtue o6 oObéMe. OO0OBEM
OUpaMU/Ibl, TIPU3MBI.

[Tono6Hbie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIy IIIOMIAIIMU
NOBEPXHOCTEHN, 00bEMaMU IOJI0OHBIX TEJl.

11 KUIACC



Tesa Bpamenust

[MunuHapuyeckass  MOBEPXHOCTh,  OOpasyrouIvMe  HUJIMHAPUYECKOU
NOBEPXHOCTH, OChb UMWJIMHAPUYECKOW MOBEPXHOCTU. LlMnMHIp: OCHOBaHUS H
OOKOBasi MOBEPXHOCThb, OOpasyrollas W OCh; IUIOHAAhr OOKOBOW M TOJHOMU
MIOBEPXHOCTH.

KoHnunueckas moBepxHOCTb, 00pa3yroIIre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHHUYECKOM MoOBepXHOCTH. KOHyC: OCHOBaHME M BeplIMHA,
oOpasyrolas U OChb; IUIONIaAh OOKOBOM W TMOJHOM MOBEPXHOCTU. Y CECUEHHBIN
KOHYC: 00pa3yIolue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, 1UaMmeTp; MI0IIaJb MOBEPXHOCTU CHEpHI.
B3auMHoe pacnosnoxxeHue chepbl M IJIOCKOCTH; KacaTeiabHas IJIOCKOCTh K
chepe; miomaas chepsl.

N300paxkeHne Tesn BpalleHusi Ha IUIOCKOCTH. Pa3BépTka wuivHapa u
KOHYyca.

KoMOuHanmm Ten BpallleHus W MHOTOIPAHHMKOB. MHOrOrpaHHUK,
ONMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpAIllCHMS.

[Tonsatue 00 oO0BnEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tei. Teopema 00
00bEME MPSIMOYTOJILHOTO Tapajienenuneaa v ciaeactBus u3 He€. O0bEM
HUIMHIpa, KoHyca. O0bEM mapa 1 miomaas chepsl.

[Tono6Hbie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIy IIOMAIIMU
NOBEPXHOCTEHN, 00bEMaMU IOJI0OHBIX TEJL.

Ceuenuss uunuuApa (MapawieJbHO M NEPIEHIUKYJSPHO OCH), CEUEHHS
KOHyca (mapajijieIbHO€ OCHOBAHMIO M MPOXOJAIIEE Yepe3 BEPIIMHY), CEYEHUs
niapa.

BekTOpbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha minockoctd M B mpocTpaHcTBe. CllO)KEHHWE W BbIYUTAHUE
BEKTOPOB. YMHOKEHME BEKTOpa Ha 4ucio. PasmokeHue BeKTOpa MO TPEM
HEKOMIUIaHapHbIM BekTopaMm. IIpaBuio mnapamienenunena. Pemenue 3anad,
CBSI3aHHBIX C MPUMEHEHHUEM MPaBUWJ JIEUCTBUM ¢ BekTopamu. [IpsmMoyrosbHas
cucremMa KoopauHaT B mpocTtpaHcTBe. KoopamuHarel Bektopa. IIpocreiimme
3aJlayd B KOOpJMHATaxX. YTroa Mexay Bekropamu. CKalsipHOE NMpPOU3BEICHHE
BEKTOpPOB.  BbIuKClieHHE YIVIOB MEXJIy HOpPSIMBIMU M IUIOCKOCTSMH.
KoopimHaTHO-BEKTOPHBIA METO/ NPU PELIEHUH FEOMETPUYECKHX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTrpaMMbl Y4EOHOro mpeameTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxaanckoe BocnuTaHHue:

c(hOPMUPOBAHHOCTBIO  IPaXJAAHCKOW IMO3UIMU  OOydYaromerocs: Kak
AKTUBHOI'O U OTBETCTBEHHOT'O WI€HA POCCUMCKOro 00IIEeCTBa, IPEACTaBICHUEM
0 MaTeMaTHYECKHX OCHOBaX (YHKIMOHUPOBAHUSI PA3JIUUHBIX CTPYKTYD,
SABJICHUM, NPOUEAYp TpPakJaHCKOro oOuiecTBa (BBIOOpBI, OMNPOCHI W TP.),
YMEHHUEM B3aUMOJIEUCTBOBATH C COLIMAIIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIUSIMUA U HA3HAYEHUEM.

IlaTpunoTnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO ~ POCCUICKOW  TPaXJAHCKOM  UJEHTUYHOCTH,
YBaXKEHHUS K MPOILIOMY U HACTOSIIEMY POCCUUCKON MAaTeMaTHUKH, LIEHHOCTHBIM
OTHOUIEHHEM K JIOCTHKEHUSIM POCCUHUCKHMX MaTEMaTUKOB M POCCHUMCKOU
MaTeMaTUYECKON IIKOJIbI, K MCIOJIb30BAHUIO JTUX JOCTHXKEHUU B JIPYTHX
HayKax, TEXHOJIOTUsX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApo/Ja;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHMS, STHUYECKOTO TOBEJCHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JOCTHUKEHUW HAyKHu U
NEeSATENbHOCThIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO OYyayIIEro.

JcTeTHYeCcKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYAsi 3CTETUKY MAaTEMATHUYECKUX

3aKOHOMEPHOCTEH, O0OBEKTOB, 3ajady, penIeHuN, paccyXIcHUM;
BOCIIPUMMYHBOCTBIO K MAaTEMaTUYECKUMM acleKTaM pas3jIu4HbIX BHJIOB
UCKYCCTBA.

Pu3nyeckoe BOCIUTAHKE:

c(OPMUPOBAHHOCTHIO YMEHUSI TMPUMEHSITh MaTeMaTHYEeCKHE 3HAaHUSA B
WHTEpecax 3JI0poBOro M 0Oe30macHOro oOpas3a KU3HH, OTBETCTBEHHOIO
OTHOUIEHUSI K CBOEMY 3/I0POBbIO (340pOBOE MHUTAaHHUE, COATAHCHPOBAHHBIM
PEXUM 3aHATHI U OTAbIXA, pETyJigpHas (pu3nyeckas akTUBHOCTh); (PU3UUECKOTO
COBEpIIICHCTBOBAHUS, npu 3aHATHUAX CHIOPTUBHO-0370POBUTEIHHON
JEeSATENbHOCTHIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM LEHHOCTH TPYI0JIIOOUS; MHTEPECOM K
paznuyHbIM  cepaM  Npo(ecCHOHATBHON  JAESITENBHOCTH, CBS3aHHBIM C
MaTEeMAaTHKOW M e€ MPUIIOKEHUSIMH, YMEHHUEM COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peainu30BbIBATH COOCTBEHHBIC KWU3HEHHBIE IUIAHBL;
TOTOBHOCTBIO W CHOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa3oBaHUIO W
caM000pa30BaHUIO0 Ha MPOTSIKEHUH BCEH JKW3HH, TOTOBHOCTHIO K aKTHBHOMY
YUYacCTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEMaTHIECKOW HAMTPABICHHOCTH.

JK0JIOrnYeCcKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJOTHUECKON KyJIbTYpbl, TOHUMaHUEM BIUSHUS
COLIMAJIBHO-DKOHOMHYECKUX  IPOLIECCOB HA  COCTOSIHME TPUPOJHON H
COLIMAJIBHOM CpEe/bl, OCO3HAHMEM TIJIOOAJIBHOIO XapaKTepa 3KOJIOIMYECKUX
npoOjieM; OpHUEHTalMel Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HaHUU s



peuieHus 3a1a4d B 00JaCTH OKPY’KAIOIIEH Cpenibl, IUIAaHUPOBAHUS TIOCTYIIKOB U
OLIEHKHM X BO3MOXHBIX ITOCIEACTBUM I OKPYKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOI'O IO3HAHMS: _

c(hOpMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKM M OOILIECTBEHHOW MPAaKTUKH,
NOHMMaHUEM MAaTEMAaTUYECKON HAyKH Kak cepbl YeIIOBEUECKON NeATEIbHOCTH,
ATAIoB €€ Pa3sBUTHUS U 3HAYMMOCTH JUIS PA3BUTHUS LUBUIN3ALUN; OBJIAJCHUEM
SA3bIKOM MATEMaTUKH MU MAaTeMaTHYEeCKOW KyJbTypOW Kak CPEACTBOM MO3HAHUS
MHpa; TOTOBHOCTBK) OCYIIECTBIIATH IPOEKTHYKD M  HCCIIEIOBATEIBCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METANNPEIMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe pe3yIbTaThl OCBOSHHUS MPOTPAMMBI y4€OHOTO MTpeaAMETa
«Marematuka XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU, VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsMU, YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OelUCTNEUAMU.

1) Vuueepcanvmuvie nosmnasamenwvnwvle Oelicmeus, obecneuusaom
Gopmuposanue 6a308biX KOSHUMUBHBIX NpOyeccos obyuaowuxcsa (oceoeHue
Memo008  NO3HAHUA — OKpYJcaowe20  Mupa; NpUMeHeHue  JI02U4ecKux,
uccnedo8amenbCKux onepayuil, ymeHuu pabomams ¢ ungopmayueti).

Ba3oBble jiornyeckue JaeiicTBUA:

e BBISBIIATH u XapaKTEpPU30BaTh CYyLIECTBEHHBIE MPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHSATUM, OTHOIICHUN MEXy MOHSITUSIMU,
dbopmyIHpoOBaTH ONPEAECITICHUS TTOHSTH; YCTaHaBJIUBATh

CYIIIECTBEHHBIN MPU3HAK KJAacCU(PUKAIIMU, OCHOBAHUSI JJisI 0000IICHUS
Y CPaBHEHUS, KPUTEPHUH MPOBOJAUMOIO aHAIIN3A;

e BOCIHpPUHUMATH, (HOPMYIUPOBATH M MPEOOPA30BBIBATH CYXKJICHUS:
YTBEPAUTEIbHbIE U OTPUILATENIbHbIE, €UHUYHbIC, YACTHBIE U OOIIHUE;
YCIIOBHBIE;

e BBIBIIATH MAaT€MAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M WU
NpPOTUBOpEYMsT B (paKkTax, JAHHBIX, HAOMIOACHUSX U YTBEPXKICHHUSX;
npeajaraTb ~ KpUTEPUU ISl BBIABICHHMS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUHIL;

e JleNaTh BBIBOJBI C HUCIOIb30BAHUEM 3aKOHOB JIOTHMKH, JE€ITYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIFOUECHUH 10 aHAJIOTUH;

e IMPOBOJUTH  CaMOCTOSATENIbHO  JIOKa3aTelbCTBA  MAaTEeMaTHYECKUX
YTBEpPXKJIEHUW  (IpsiMple U OT  MPOTUBHOIO),  BBICTpAaMBATH
aprymMeHTaluIo, OPUBOJUTH  MPUMEPBl U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BBIBOJbI;

e BbIOMpATH CrOCOO pelieHus] y4eOHOU 3aJauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpPAaTh HauOOJIee MNOAXOAAMMI C y4ETOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicCTBUA:

e HCIMONB30BaTh BOMPOCHIl KaK  HCCJIEAOBATEIBCKUI  HMHCTPYMEHT
no3HaHusA; (HOPMYJIUPOBATH BOMPOCHI, (PUKCUPYIOIIHUE MPOTUBOPEUUE,
npo0siemMy, yCTaHaBIMBAaTh UCKOMOE U IaHHOE, (POPMHUPOBAThH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIA  3KCHEPUMEHT,
HCCJIEIOBAHUE M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUyecKOro



00beKTa, SIBJICHUSA, MPOIIECCA, BBISIBJICHUIO 3aBUCHUMOCTEH MEXIy
00bEeKTaMHU, SBJICHUSIMHU, POIECCAMMU;

CaMOCTOSITETbHO  (OpPMYJIUPOBAaTh  OOOOIIEHHS] U  BBIBOJBI MO
pe3ysibTaraM MPOBEAEHHOIO HAOMIOACHUS, WCCIEAOBAHUS, OLEHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;
MPOTHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCA, a TAKXKE BBIABUTAThH
MPEATOJIOAKEHHUSI O €r0 Pa3BUTUH B HOBBIX YCIOBHUSX.

PabGora ¢ undpopmanmeii:

BBISIBJISITH J€(ULUATHI THPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JJI OTBETA
Ha BOIIPOC U JJIsI PELICHMS 3a]1a4u;

BbIOMpAaTh MH(OpPMALUIO W3 HMCTOYHUKOB  Pa3jIUMYHbIX  THIIOB,
aHAJM3UPOBATb, CUCTEMATU3UPOBATH 151 WHTEPIIPETUPOBATH
MH(OPMAIUIO Pa3IUYHbIX BUAOB U (POPM IIpEICTaBIICHNUS;
CTPYKTYpPUpPOBaTh HH(OpMaALMIO, MPEACTABIATH €€ B pa3IMYHBIX
(dbopmax, WILTIOCTPUPOBATh IpaUUIECcKH;

OLICHMBATh  HAAEKHOCTh  MHPOPMALMKU O  CAMOCTOSITEJILHO
c(OPMYIMPOBAHHBIM KPUTEPHSIM.

2) VuusepcanvHvie KOMMYHUKamug@Hwle Oelicmseus, o00ecnedusarom
chopMUpOBAHHOCHb COYUATILHBIX HABLIKOG 00YUAOUUXCS.
Oo0menue:

BOCHIPUHUMATh M (OPMYJIUPOBATH CYXJIECHHUS B COOTBETCTBHHM C
YCIOBHUSIMU M LEJISIMU OOLIEHUS; SICHO, TOYHO, IPAMOTHO BBIPAXKATh
CBOIO TOYKY 3pEHHS B YCTHBIX M NHUCbBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS MO XOJY pPELICHUs 3aJladyd, KOMMEHTHPOBATh MOJYyYE€HHbIN
pe3yJIbTarT;

B XO0Jl¢ OOCYXAECHHMs 3aJaBaThb BOIPOCHI IO CYLIECTBY OOCYXAaeMOM
TEMbI, TPOOJIEMBI, PEIIAEMOM 3aaul, BbICKA3bIBATh UJECH, HALICJICHHbIC
Ha TOUCK pPEIICHMS; COIMOCTAaBJISATh CBOM CYXJIECHHUS C CYXICHUSIMU
JIPYTUX YYaCTHUKOB JHMAJIOTa, OOHApYyXUBAaTh pa3IMdUM€ U CXOJACTBO
NO3ULMK; B KOPPEeKTHOU (opme (HopMyJIMpoBaTh pPa3HOINIACHS, CBOM
BO3PAXKEHUS;

NpPEACTaBIATh  pe3yjbTaThl  pEIHICHHWs  3aJauyd, OKCIEPHUMEHTA,
UCCJIEIOBAHUSI, IPOEKTa; CaMOCTOSTENBHO  BbIOMpaTh  (opmar
BBICTYIUIEHHS C Y4Y€TOM 3aJad Npe3eHTalud U OCOOEHHOCTEU
ayJIMTOPHUH.

CorpyanuyectBo:

3)

NOHMMAaTh M  MCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHJIHONM U
WHIMBUIYAIbHOM paOOThl MPHU PELIEHUH y4eOHBIX 3a/1ay; NPUHUMATh
Heldb COBMECTHOM  JI€ATENIbHOCTH, IUJJAHUPOBATh  OpPraHU3aluio
COBMECTHOM padOThl, pacHpeaesisiTh BHUILI PadOT, JOTOBapHUBATHCS,
o0Cy»XJaTh TMpoIEecC U pe3ylbTaT padoThl; 00001aTh MHEHUS
HECKOJIbKMX JIIOJICH;
y4acTBOBaThb B TPYMIOBBIX (opmax paboTel (0OCykaeHus, OOMEeH
MHEHHI, «MO3TOBbIE INTYPMbI» W WHBIE); BBINOJHATh CBOKO YacCTh
paboThl M KOOPAMHUPOBATH CBOM JAECUCTBUS C JPYTUMHU YICHAMH
KOMaH/Ibl; OLIEHWBATh Kau€CTBO CBOEro BKJIAJa B OOLIMH MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM yUYaCTHUKAMHU B3aUMOICHCTBHUSI.
Vuueepcanvnvie  pecynamuenvie  Oeuicmeus, — obecneuusarom

Gopmuposanue cMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranusanus:



e COCTaBJIATH IUIAH, aJITOPUTM PEILIEHUS 3a/1a4H, BEIOUPATh CIIOCO0
pENICHHS C YIYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MO>XHOCTEH, apTyMEHTUPOBATHh U KOPPEKTUPOBATH BApHUAHTHI

peNIeHu ¢ y4€TOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIB:

e BIIQJIETh HABBIKAMM [O3HABaTEIbHOM pedieKcHur KakK OCO3HaHUS
COBEpIIAEMbIX  JCHUCTBHUM W  MBICIUTEIBHBIX  IPOIECCOB, HX
pE3yNbTaTOB; BIAAETh CIOCOOAMH CaMOMNPOBEPKH, CAMOKOHTPOJIS
MIPOIIECCA U PE3YJIbTaTa PELICHUS MATEMATUYECKON 3aa4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEUICHUHU
3a/1a4d, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENIbCTB,  JAHHBIX, HAWJEHHBIX  OIIMOOK,  BBISBICHHBIX
TPYIHOCTEW;

e OIEHMBATh COOTBETCTBHUE pe3yJibTaTa LETU U YCIOBHUSIM, OOBSCHATH
MIPUYUHBI JOCTHKEHUS WM HETOCTUKEHHS PE3YIbTATOB JIEATEIIBHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATbBI
10 KIIACC

OnepupoBaTh MOHATUAMU: TOUYKA, IPsIMasi, TUIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUU U CICACTBUS M3 HUX NPU PEIICHUU
reOMETPUYECKUX 3a/au.

OnepupoBaTh MOHATUSAMH: TAPAIUICIBHOCTh U TMEPHEHIUKYISIPHOCTD
IPSIMBIX U TUIOCKOCTEH.

KnaccudunmpoBats B3aMHOE pacloioKEHUE MPSMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHSATUSMU: TBYIPAHHBINA YTroJl, TPaHU ABYTPAHHOTO YIJIA,
pedpo IBYIpaHHOTO YyIiia; JUHEHHBIM yroi ABYrpaHHOrO yriia; rpagycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIbINA
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTpPAaHHUKA, TPaBUIIbHBI MHOTOTpaHHUK.

Pacnio3naBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (MHpaMHia; TMpU3MA,
IPsIMOYTOJIbHBIN MapajuieNienume, Kyo).

KnaccudunmpoBarb  MHOrOrpaHHUKH,  BBIOMpass ~ OCHOBaHUS IS
Kjaccudukanuu (BBITYKIbIE W HEBBIMYKIbIE MHOTOTPAHHUKHU; MpPaBUIIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TTapaJlJieIeIUIEebl ).

OnepupoBatb NOHATUSMU: ceKymias IUIOCKOCTb, CEUCHHE
MHOTOT'PaHHUKOB.

OOBACHATH TPUHITUIIBI TIOCTPOCHHUS CEYEHUH, UCTIONB3YS METOJ] CIIEIOB.

Ctpouth cedeHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYDP: BHUI
CBEpXY, COOKY, CHU3Y.

Pemate 3agaun Ha HaXOXXJIEHUE FEOMETPUUYECKHUX BEJIMYMH MO oOpas3lam
WM aIrOpUTMaM, IPUMEHSSI U3BECTHBIE aHATUTUYECKUE METOIbI TIPU PEIICHUN
CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a/lad Ha BBIUMCICHUE PACCTOSHUN MEXKIY
JIBYMsI TOYKaMH, OT TOYKHA [0 MPSAMOW, OT TOYKH JI0 IUIOCKOCTH, MEKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.



Pewate 3a7aun Ha HaXOXKJIEHUE F€OMETPUUYECKHUX BEJIMYMH MO oOpa3uam
WIM aIrOpUTMaM, IPUMEHSSI U3BECTHBIE aHAJTUTUYECKUE METO/bI IIPHU PELICHUN
CTaHAAPTHBIX MAaTEeMaTHUYECKUX 3a7ady Ha BBIYUCICHHE YIJIOB MEXKIY
CKpPEUIMBAIOIIUMHUCS MPAMBIMHA, MEXAY MPAMONM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruucnate 00bEMBI M MJIOIIAAM IOBEPXHOCTEH MHOIOTPaHHUKOB
(mpu3ma, nupamMua) ¢ OpUMEHEHUEM (OPMYJl; BBIYHMCIATH COOTHOILLEHUS
MEXAY IUIOLAAIMU MOBEPXHOCTEN, 00BEMAMU MTOJOOHBIX MHOTOI'PAHHHUKOB.

OnepupoBaTth NOHATUSAMHU: CUMMETPHUSI B MPOCTPAHCTBE; LIEHTP, OChb U
IJIOCKOCTh CUMMETPHUU; LEHTP, OCh U IJIOCKOCTh CHMMETPUHU (DUTYPBI.

W3BnekaTp, MnpeoOpa3oBbIBATh M HHTEPHPETUPOBATH HH(POPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPE/ICTABICHHYIO HA YepTekKax
U PUCYHKaX.

[TpumensaTe reoMerpuueckue (akTbl A PELICHHS CTEPEOMETPUUYECKHUX
3aja4, MPEANONAralolMX HECKOJbKO IIaroB pPEIIEHUs, €CIH YCJIOBHS
IPUMEHEHUS 33JIaHbl B IBHOU (hopMme.

[IpuMeHsaTP mpocTEWIINEe NPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBOAMTH TPUMEPHI MAaTEMATHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U
YKU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpuMeHsATh NOJIy4eHHbIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH PEalbHbIC
CUTYyallUM M NPUMEHSTh H3yYECHHbIE IMOHSATUS B MPOLIECCE MOUCKA pPELIEHUs
MaTeMaTU4YeCKd C(HOPMYJIUPOBAHHOW MPOOJIEMBI, MOJAEIUPOBATh peajbHbIC
CUTyallUM Ha S3bIKE TIE€OMETPUM, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX TOHSATHM M TeOopeMm, ammapara aireopsl;
pemarb MpakTUYECKHE 3aJayM, CBA3AHHBIE C HAXOXKJIEHUEM T'€OMETPUYECKUX
BEJIUYMH.

11 KUIACC

OnepupoBaTh MOHATUAMM: LWJIMHIPUYECKAsE MMOBEPXHOCTh, 00pasyrolue
UWIMHAPUYECKONM  MOBEPXHOCTH; UWIMHAP; KOHUYECKas IOBEPXHOCTH,
oOpa3yrolre KOHHYECKON OBEPXHOCTH, KOHYC; cpepruyeckasi IOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (LWIMHIP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOJTYYEHHUS TE BPAILICHHUS.

KnaccuduunpoBarsh B3aMMHOE PacioyioxkeHUe chephl U MITOCKOCTH.

OneprpoBaTh MNOHATHUSMH: ILIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA,
BBICOTA CErMEHTa; IIApOBOM CIJIOM, OCHOBAHME IIAPOBOr0 CJIOSA, BBICOTA
HIAPOBOT'O CJI0S; [IAPOBOM CEKTOP.

Boluucnate 00bEMBI M IUIOIIAAM TMOBEPXHOCTEH TeJl  BpallleHHS,
F€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHATUSIMU: MHOTOIPAHHMK, BIMCaHHBIM B cdepy u
ONMMCaHHBIA OKOJO cdepbl; chepa, BOUCAHHAS B MHOTOTPAHHUK WIIU TEJIO
BpAIlICHMS.

BbIYuCHATh COOTHOLIEHUS MEXKY IUIOIIAIIMH MIOBEPXHOCTEN U 00bEMAMU
NO/I00HBIX TEJL.

N300paxxate u3zydaemble (UTYpbl OT PYKH U C MPUMEHEHUEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BbInonHATh  (BBIHOCHBIE) IUJIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX PUTyp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJl BPAILICHUS.



N3BnekaTb, MHTEPNPETUPOBATH U NpPeoOpa3oBbIBaTh HH(GOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTABICHHYIO HA YepTekKax
Y PUCYHKAX.

OneprpoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpImOnHATE JEHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHCIO, OOBSICHATh, KAaKMMHU CBOWCTBAMH OHH
o0nanaror.

[IprMeHATH MpaBUIIO NapajuIeIICIUIEAA.

OneprpoBaTh NOHATHAMU: JIEKAPTOBbI KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOpP, MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJIMWHATBHI BEKTOPA, YTIOJ
MEXIy BEKTOpPaMH, CKaJSPHOE IPOM3BEICHHUE BEKTOPOB, KOJUIMHEAPHBIE W
KOMILUIAHAPHBIE BEKTOPHI.

Haxomute cyMMy BEKTOPOB M IPOM3BEACHUE BEKTOPA HA YMCIO, YIOJ
MEXKy BEKTOPAMH, CKAISIPHOE MPOU3BEICHHE, PACKIAABIBATh BEKTOP IO JIBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTe reomerpuyeckue (HaKThl ISl PEUIEHUS CTEPEOMETPUUECKUX
3a/a4, MPEANOJIararlluX HECKOJBKO IIaroB pELICHUS, €CIH  yCJIOBUSA
IPUMEHEHUS 33JIaHbl B IBHOU (hopMe.

Pemars npocreiinme reoMeTpUUECKUe 3a4a4i Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOT'O METO/IA.

Pemare 3agaum Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOLIEHUW U
HaXO0XJEHUE TEOMETPUUYECKUX BEJIIMYMH [0 oOpas3lamM WIM alropurMam,
IIPUMEHSISI U3BECTHBIE METOJbI MPU PELICHUM CTAHIAPTHBIX MATEMATUYECKHUX
3ajad.

[IprMensaTs mnpocTelKe MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IprBoNUTE IIpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U
YKW3HH, PACTIO3HABATH IIPOSIBJIEHNE 3aKOHOB F€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEAIbHBIE
CUTyallud W NPUMEHSATh U3YUYEHHBIE IOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYJIUPOBAHHOW MPOOJIEMBI, MOJAEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIE€OMETPUH, HCCIEN0BAaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAHUEM T'€OMETPUUYECKUX TOHSATHM M TEOopeM, ammapara aireopsl;
pemarh NpPaKkTHYECKUE 3aayd, CBSA3AHHBIE C HAXO0XKICHUEM T€OMETPUUYECKUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoanuyecTBO 4acoB
HanmenoBanue pasaenoB DJIeKTpOHHBIe (HH(ppPOBbIE)
n/ KonTtpoibHble IIpakTHyeckue
H TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
n padoTsI padoThI
1 BBenenue B crepeoMeTpuio 10
[Tpsimble ¥ TIIOCKOCTH B
IIPOCTPAHCTBE.
2 POSIP 12 1
[TapannenpHOCTD NPSIMBIX U
IJIOCKOCTEN
3 [lepneHAUKYISIPHOCTH 12
IPSIMBIX U IJIOCKOCTEN
Y e
4 TJIbI MEXKIY MIPSIMBIMU U 10 {
IUIOCKOCTSIMU
MHororpanHuKu 11 1
6 OO6BEMBI MHOTOIPaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, 4 )
paccTOSHUSA U YIJIbI
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOTPAMME




11 KITACC

HauMeHnoBaHue KoandyecTBO 4acoB
Ne duekTpoHHbIe (LM pPOBbLIE)
pa3iejioB U TeM KoHTpoJbHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
MporpaMmMbI padoThI padoThI
Tena BpaieHus 12
2 O0BbEMBI TEN 5 1
BexTops! 1
3 KOOpPJIMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHME,
0000111eHNE,
4 e 7 1
cHUCTeMaTH3aIus
3HAHUU
OBILIEE KOJIMYECTBO
YACOB I10 34 3 0

I[TPOTPAMME







IHOYPOYHOE INTAHUPOBAHUME

10 KJIACC
Ne ni/n Tema ypoka JJIeKTPOHHBIE HN(POBLIE 00pa30oBaTEeILHLIE Pecypchl
yp KoaundyecTBO 4acoB P ungbp P pecyp
KounTtposabHbie IpakTHyeckune
Bcero
padoTbI padoTbI

OCHOBHBIE IOHATHS
CTEPEOMETPUU: TOUKA, IpsAMas,
IUIOCKOCTh, TPOCTPAHCTBO.
[IpaBuna n3obpaxeHus Ha
pHUCYHKaX: H300paKeHUS
IJIOCKOCTEM, MapajleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEAUHBI
OTpe3Ka

IlonsaTus: NepeCCKaromurec
IIJIOCKOCTHU, ICPECCKAOIMIUCC 1
npsamad 1 njiIoCKOCTb

ITonsTus: NepeCeKarourecs
IIJIOCKOCTH, IICPCCCKAIOINCCA 1
npsamad 1 njI0CKOCTb

3HAKOMCTBO C
MHOTOTPaHHUKAMHU,
N300pakeHHEe MHOTOTPAaHHUKOB 1
Ha PUCYHKaX, Ha
MPOEKIIMOHHBIX YepTexkax




HauanpHbie cBenneHus o kyoe u
MApaMUJIE, UX PAa3BEPTKU U
monenu. CeueHus
MHOTOTPaHHUKOB

HavanbeHbie cBeneHus 0 Kyoe u
MApaMUJIE, UX PA3BEPTKU U
mozenu. Ceuenus
MHOTOTPaHHHKOB

IlonsiTne 06 aKkCMOMaTHYECKOM
MOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U
CJIEACTBHUS U3 HUX

[Tonsatue 06 akcHOMaTHYECKOM
HOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[Tonsatue 06 akCHOMaTHYECKOM
HOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUUN U
CJIEJICTBUS U3 HUX

10

[TonsiTHE 006 aKCHOMATUYECKOM
IOCTPOCHHUU CTEPEOMETPHUH:
aKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

11

BzaumHoe pacrnonoxenue
IpPSIMBIX B IPOCTPAHCTBE:
nepeceKaronmecs,




napaJulesibHbIe U
CKPEIIUBAIOIINECS MPSIMbIC

12

[TapamienbHOCTD IPSIMBIX U
IUIOCKOCTEW B IIPOCTPAHCTBE:
napajule/IbHbIC IIPSIMBIE B
IIPOCTPAHCTBE; 1apaIeIbHOCTh
TPEX MPSAMBIX

13

[TapamienbHOCTD IPSIMBIX U
IUIOCKOCTEW B IIPOCTPAHCTBE:
[TapamienbHOCTD IPSIMON U
IUIOCKOCTH

14

VYTIIbI ¢ COHANPaBICHHBIMU
CTOpOHAMHU

15

Yron Mexay npsiMbIMU B
IIPOCTPAHCTBE

16

VYron Mexay npsiMbIMU B
IIPOCTPAHCTBE

17

[TapamienbHOCTD IIIOCKOCTEMN:
napaesIbHble TIOCKOCTH

18

CaoiicTBa napamieabHbIX
IJIOCKOCTEN

19

IIpocrenimue
POCTPaHCTBEHHBIE (PUTYPHI HA
IUIOCKOCTH: TETPa’ip, KyoO,
napajuleaeunes

20

[Toctpoenue ceuenui




21

[TocTpoenue ceueHuni

22

KonTponbhas padora no teme
"IIpsiMble ¥ TJIOCKOCTH B
npoctpascTse. [lapamienbHOCTb
HPSIMBIX U IJIOCKOCTEN"

23

[IeprieHAUKYIAPHOCTD NPAMOU
U IUIOCKOCTH:
NEPIEHANKYJISIPHBIE TIPSIMBIC B
IIPOCTPAHCTBE

24

[Ipsimble napasuienbHble U
HEepHEeHIUKYJIIPHbBIE K
IUIOCKOCTH

25

[Tpsimble mapasienbHble U
NEePIEeHIUKYJIAPHBIC K
IJI0CKOCTH

26

[Tpu3sHak neprneHuKyJIIpHOCTH
IPSIMOM U TUNIOCKOCTH

27

[Ipu3Hak nepnesaAuKyISIpHOCTH
IPSIMOM U TUNIOCKOCTH

28

Teopema o npsimoi
NEPIEHANKYISIPHON IIJIOCKOCTH

29

Teopema o npssMon
NEPIEHANKYISIPHON IIJIOCKOCTH

30

Teopema o npssMon
NEPIIEHIUKYJIAPHON IIJIOCKOCTH

31

[lepnenauKyIsp U HAKJIOHHBIE:




paccTosiHue OT TOYKHU JI0
MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOU JI0 TIJIOCKOCTH

32

[IeprieHuKyIsp ¥ HAKJIOHHBIE:
paccrosiHue OT TOYKHU 10
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 TUIOCKOCTH

33

[IeprieHquKysp ¥ HAKIIOHHBIE:
paccrosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TUIOCKOCTH

34

[IeprieHqUKyIsp ¥ HAKIIOHHBIE:
pacCTOsIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 TUIOCKOCTH

35

VYTIbl B IPOCTPAHCTBE: YO
MEXy MPSMOi U IMIIOCKOCTBIO

36

JIByrpaHHbI{ yroJ, TMHEHHBIN
YIOJ IBYTPaHHOTO yIJia

37

JIByrpaHHBIN yroJ, TUHEHHBII
yTOJI IBYTPAHHOI'O yria

38

[IepnieH UKy AAPHOCTH
IUIOCKOCTEW: MPU3HAK
NEePIEHIUKYJISIPHOCTH ABYX
IJIOCKOCTEN

39

[lepnieH UKy ISIPHOCTD




IJIOCKOCTEW: MPU3HAK
NEPIEHIUKYIAPHOCTH ABYX
IJIOCKOCTEN

40

[IepnieH UKy IAPHOCTH
IUIOCKOCTEW: MPU3HAK
NEPIEHIUKYJISIPHOCTH ABYX
IJIOCKOCTEN

41

Teopema o Tpéx
HMEPIEHINUKYIIAPaX

42

Teopema o Tpéx
HepreHIuKyIsIpax

43

Teopema o Tpéx
NEePIeHIUKYIIpax

44

KoHnTponbHas paborta 1o Temam
"[leprieHIUKYIAPHOCTD MPSAMBIX
U 1ockocte" u " Yl MexXIy
IPSIMBIMU U TUIOCKOCTAMM"

45

[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBI€ JIEMEHTHI
MHOTOTPaHHUKA, BBIMYKJIbIE 1
HEBBIITYKJIble MHOTOTPAaHHUKY;
pa3BEpPTKa MHOTOTpaHHUKA

46

[Ipu3ma: n-yronpHas npusma;
IPaH{ ¥ OCHOBaHUS MPU3MBI;
npsiMasi U HaKJIOHHAs IPU3MBI;
OO0KOBas U MOJIHAS TOBEPXHOCTh
IPU3MBI




47

[Tapamtenenunen,
IPSIMOYTOJIBHBIN
napaJuleIeuIe] U €To
CBOMCTBA

48

[Inpamua: n-yrospHas
npamujia, TpaHd U OCHOBAaHHE
NUpaMUJIbL; OOKOBAs U MOJIHAS
MIOBEPXHOCTh NTUPaMU/IBL;
IIpaBUJIbHAS U yCEUEHHAs
UpaMua

49

[IpaBUIIBHBIE MHOTOIPaHHUKMU:
IIOHATUE IIPABUIIBHOTO
MHOTOI'PAHHMKA; ITPAaBUJIbHAS
IIPU3Ma U NIPaBUJIbHAS
nupamMuza; IpaBUIbHAsS
TpEeyroJibHasi MUPaAMHUAA U
NpaBUIbHBIN TETpa’Ip; KyO

50

[IpencraBienue o NpaBUIBHBIX
MHOTOTpaHHHMKaX: OKTa’ap,
JOJEKa’Ip U UKOCAIP.

51

CumMMeTpus B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO
TOYKH, MPSIMOM, TUIOCKOCTH.
DNEeMEHTH CUMMETPUU B
nUupaMuax,
napajuleJenune1ax,
IPABUJIBHBIX MHOTOTPaHHHUKaX




Briuncienue 3j1eMeHTOB

52 | MHOrorpaHHUKOB: pE€Opa, 1
JMaroHaliu, yIJibl
[Tnomanp 60okxoBoOM
MTOBEPXHOCTHU U MOJHOU
53 | TOBEpXHOCTH MPSIMOU TIPH3MBI,
TJIOIIAIb OCHOBAHHUI, TEOpEMA !
0 OOKOBOM OBEPXHOCTH
MPSIMON MPU3MBI
[Tnomane 6okoBOM
MIOBEPXHOCTH M TTOBEPXHOCTH
54 MPABWJILHOW MUPAMUJIBI,
Teopema O IIomaIu OOKOBOM !
IIOBEPXHOCTH YCEUEHHON
TTUPAMH/TBI
55 KonTponbhas padora no teme
"MHororpaHHuku" !
56 | Ilousitue 06 00bEME 1
57 O06BEM TUpaMuIBI 1
58 | OOBEM nupaMubl 1
59 | OOBémM nupamusl 1
60 | OOBEM nmupaMubl 1
61 | OOBEM pU3MBI 1
62 | OOBEM npU3MbI 1
63 | OOBEM npu3MBbI 1




64

KonTponbhas pabota no teme
"O0BEMBI MHOTOTPAaHHUKOB"

65

[ToBTOpenue, 0000IIEHNE
cHUcTeMaTU3alus 3HaHH.
[Toctpoenue ceuenuii B
MHOTOTPaHHHUKE

66

[ToBTOpenue, 0600IIEHNE
cucTeMaTH3alus 3HaHUH.
Brruucnenue paccTossHUAN:
MEXIY ABYMS TOUKaMHU, OT
TOYKH JIO IPSIMOH, OT TOYKH 0
TUIOCKOCTH, MEXKITY
CKPEIIMBAOIIUMHUCS MTPSIMBIMH

67

Wrorosas koHTpOJbHASA paboTa

68

[ToBTOpenue, 0600IIEHNE
cHCTeMaTH3anus 3HaHU.
Brruncnenue yrios: Mexy
CKPEIINBAIOIIUMHUCS TPSIMBIMH,
MEXIY MPSIMOM U IUIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJIOB
MEXY TUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68




11 KITACC

Ne

n/
n

Tema ypoka

KoanuyecTBo 4acosB

Bcero

KonTpoJabHble
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
uupposwie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: 11eHTp,
paauyc, AuameTp;
IUTOIIAAb TOBEPXHOCTH
cdepbl

B3anmuoe
pacrojiokeHue cepol 1
IUIOCKOCTH;
KacaTesbHasl MJI0OCKOCTh
K cepe; mwiomaas
cdepsl

N3obpaxkenue chepsl,
mapa Ha TIIOCKOCTH.
Ceuenus mapa

Hununapuyaeckas
IIOBEPXHOCT,
oOpa3yrorue
LUIUHAPUYECKOU
IIOBEPXHOCTH, OCh
LUIUHAPUYECKOU
MIOBEPXHOCTHU

L[I/IJ'II/IHIIpZ OCHOBAHUA U




OO0KOBast MOBEPXHOCTb,
00pa3syromas 1 oChb;
IUIOIaAb OOKOBOM U
IIOJIHOM ITOBEPXHOCTHU

N3o6paxkenue
LWINHIpPA Ha
miockocty. Pazséprka
uunuHapa. CeyeHus
LWINH]pa
(TUTOCKOCTHIO,
napajuleIbHON WiIn
NEePHEHANKYISIPHON OCU
LWINH]IPA)

Konnueckas
MTOBEPXHOCTb,
oOpasyromue
KOHHYCSCKOM
MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM
MMOBEPXHOCTH

Konyc: ocHoBanue u
BepIIMHA, 00pa3yromias
¥ OCh; TUIOMIA/Tb
OOKOBOM U MMOJHOMN
IIOBEPXHOCTH

Y ceuéHHBIN KOHYC:
00pa3yoIue 1 BHICOTA,;




OCHOBAHHUA U OOKOBAas
IIOBEPXHOCTH

10

N3o6pakenune koHyca
Ha IJIOCKOCTH.
Pa3Béprka KoHyCa.
CeueHus KOHyca
(TJIOCKOCTHIO,
napasuieIbHON
OCHOBAaHUIO, U
IUIOCKOCTBIO,
MPOXOJIAIIEH uepe3
BEPIITHHY )

11

KomOuHamms ten
BpaIIeHUs U
MHOTOTPaHHUKOB

12

MHororpasHuk,
ONMCAaHHBIN OKOJIO
cthepsr; chepa,
BIIMCAHHAS B
MHOTOTPAaHHHK WJIH B
TEJIO BpaleHUs

13

TTousitue 006 00BEME.
OCHOBHBIE CBOKWCTBA
00BEMOB TEN

14

O0béM MIHMHIpA,
KOHYyCa

15

O0BéM mapa u




oAb chepsl

16

Ilono0OnbIC TEa B
MIPOCTPAHCTBE.
COOTHOIIIEHUS MEXKTY
ILJIOIIAASIMU
IIOBEPXHOCTEH,
00BEMaMHU MTOJIOOHBIX
TEl

17

KonTponbhas padbora no
temaMm "Tena
BpanieHus" u "O0beMBbI

n

TCII

18

BexTop Ha mmockoctu u
B IIPOCTPAHCTBE

19

Cnoxenue u
BBIUMTAHUEC BEKTOPOB

20

YMHOKEHUE BEeKTOpa Ha
YUCIIO

21

Pasnoxenune BekTopa 1o
TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuiio
napasuiesenuneia

22

Pemenue 3amau,
CBSI3aHHBIX C
IIPUMEHEHUEM TPaBUII
JIEHCTBHUN C BEKTOPAMH




23

[IpssmoyrosbHas
cucTeMa KOOPJMHAT B
MPOCTPAHCTBE.
KoopanHate! BekTopa.
[Ipocreiimue 3agauu B
KOOpJIMHATAX

24

Yron mexny
BekTOopaMu. CkasipHOoe
IIPOU3BE/IEHUE BEKTOPOB

25

Brruncnenue yrios
MEK]ly TPSIMBIMH 1
TJIOCKOCTSMU

26

Koopaunatso-
BEKTOPHBII METOJ IIPU
peleHnn
FeOMETPUUECKUX 3a7a4

27

KonrtponsHas padora no
TeMe "BeKTopsl 1
KOOpAMHATHI B
npocTpaHcTse”

28

IToBTOpEHME,
o0o01ieHue u
CUCTeMaTU3aIIHs
3HaHuil. OCHOBHBIE
burypsl, QaxThl,
TEOpPEMBbI Kypca
TUTAHUMETPHUH




29

[ToBTOpEHME,
0000111eHIE U
CUCTeMAaTHU3aLUs
3HaHui. OCHOBHBIC
burypsl, GpakThl,
TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpEHME,
00001IeHHE U
CHCTEeMAaTH3aIs
3HaHUH. 3amaun
IJITAHUMETPUU U METO/IbI
WX peIIeHUs

31

IToBTOpEHME,
0000111IecHIE U
CHCTEMAaTH3aIHs
3HaHWM. 3agadu
TUTAHUMETPUH ¥ METO/IBI
UX pelIeHUs

32

[ToBTOpEHME,
000011eH1E U
CHUCTEeMaTH3aIus
3HaHui. OCHOBHBIE
burypsl, GpakThl,
TEOPEMBI Kypca
CTepEeOMETpUHn

33

NrtoroBas KOHTpOJIbHAS




paborta

IToBTOpEHME,
34 00001IeHNE U .
cUcTeMaTu3aIus
3HAHUU
OBLIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

34







YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYHEHUKA
* Maremaruka: anredpa U Hayajaa MaTeMaTH4YeCKOro aHalln3a, FTE€OMETPHUS.
['eomeTpus, 10-11 knaccwl/ Atanacsan JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AkuuonepHoe obiectBo «M3aarensctBo «lIpocBerienue»

METOAUYECKHE MATEPUAJIbBI AJIAA YUUTEJIA

Meroauueckue pexomenanuu. 10-11 kimaccesl (k yueonuky Artanacsu JI. C. u

Jip.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET






