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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yueOHoro kypca «l'eomeTtpus» 6a30BOro ypoBHsI ISl
obyuaromuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
rocyJapCTBEHHOro  oOpa3oBaTEIbHOIO  CTaHAAapTa  CPEeIHEro  OOIIero
o0pa3oBaHHUsl, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUMU, MPEIbSABIAEMbIX
K MaTeMaTUYECKOMY OOpa30BaHMIO, M TPAJUIIMI POCCUUCKOTO 00pa3oBaHUS.
Peanuzanus MPOTrPaAMMBI obecrieunBaeT OBJIJICHUE KJIFOYEBBIMU
KOMIIETEHLHUSAMHU, COCTABJISIOIIMMH OCHOBY JIJISl CAMOPA3BUTHUS U HENIPEPHIBHOTO
oOpa3oBaHus, LEJI0CTHOCTh OOLIEKYIBTYPHOTO, JUYHOCTHOTO U
M03HABATEJILHOTO PA3BUTHSI IMYHOCTH O00YYaIOIIKXCS.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca I€OMETPUM Ha YpPOBHE CpPEIHEro OOILero
o0Opa3zoBaHHsl 00YCJIOBJIEHA NPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX U
IPEIMETHBIX PE3YyJbTaTOB 00YUYEHUS] TEOMETPUU B HAMPABICHUH JIMYHOCTHOIO
pa3BuTHs oOywaromuxcs, (GopMupoBaHus (YHKIIMOHAIBHOM MaTeMaTUYECKON
IPaMOTHOCTH, M3yY€HHs JIpyruX Y4yeOHbIX JAUCUMIUIMH. Pa3Butue vy
oOyyJaronuxcsi MpaBUIbHBIX MPEJACTABICHUI O CYIIHOCTH M MPOUCXO0XKJICHUU
F€OMETPUYECKUX AaOCTpakLMid, COOTHOIIEHHH PEAJIbHOIO0 U HJIEAJIBHOTO,
XapakTepe OTPaKEHUsT MATEMaTUYECKOW HAYKOM SBICHHM M INPOLECCOB
peabHOr0 MHUpPA, MECTE TEOMETPUU B CUCTEME HAYK U POJIM MATEMaTHYECKOrO
MOJICIMPOBAaHUS B HAYyYHOM I[IO3HAHMM MW B MPAKTHUKE CIIOCOOCTBYET
(GOpMHpPOBAaHHIO HAYYHOTO MHUPOBO33PEHUS Yy4alMXCs, a TAaKXKE KayecTB
MBIILJIEHUs, HEOOXOUMBIX JIJIsl afjalTallii B COBPEMEHHOM OOILIECTBE.

["'eomeTrpus sBAsETCS OJHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero o0pa3oBaHMs, TaK Kak OOECHEeYMBAET BO3MOXKHOCTb HM3YYEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAyYHOW HAIIPaBJIECHHOCTH, TaK U TyMaHUTapHOM.

Jlornyeckoe MblIUIEHHE, (POPMUPYEMOE TPH U3YYEHUH OO0YYaIOLIUMUCH
NOHSATUIUHBIX OCHOB TE€OMETPUM M TOCTPOCHHUHM ULEMOYKH JIOTHYECKHX
YTBEPXKJICHUN B XOJI€ PEIICHUS T€OMETPUYECKUX 3a/lay, YMEHUE BBIJIBUTaTh U
ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS MPHU PEIICHUH 3a]ay
€CTECTBEHHO-HAYYHOI'0 IIMKJIa, B YaCTHOCTH U3 Kypca (pU3HKHU.

YMeHHe OpUEeHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JIACTSIX AEATENbHOCTH yenoBeka. OpueHTalus 4eJoBeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAUMOE YCJIOBUE €r0 COLUAIBHOrO ObITHS, (hopMma
OTpPaXKEHUsI OKPY>KAIOIIEr0 MUpPa, YCIOBUE YCHEIIHOIO MO3HAHUS U aKTUBHOIO
npeoOpa3oBaHusl JAeUCTBUTENbHOCTH. OnepUupoBaHUE MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3Hble BUJbI YYEOHOH W TPYJAOBOU JE€ATEIBHOCTH,
ABJISIETCSI OAHUM M3 MPO(ECCHOHATBHO Ba)KHBIX KAayeCTB, MIO3TOMY aKTyajbHa
3aj1aya (OpMUPOBaHUS Y OOYUYAIOIIUXCSl MPOCTPAHCTBEHHOTO MBIIIUICHUSI Kak
Pa3HOBHUJIHOCTH OOPa3HOTO MBIIUJIEHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B
NOJITOTOBKE K MPAKTUYECKON JAEATEIBHOCTH 110 MHOTUM HaIPaBJICHUSIM.

[lens ocBoeHHMs mporpaMMbl yueOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypOBHE 00y4YeHUsI — 00I11e00pa3oBaTeibHOE U OOUIEKYJIbTYPHOE pa3BUTHE
oOyvaronuxcst 4yepe3  O00eCHeYeHHE BO3MOXKHOCTM  NPUOOpPETEHUS U
UCIIOIb30BAHUSI CUCTEMATHUYECKUX TE€OMETPUUECKMX 3HAHUM W JCHUCTBHM,
cneuu(UUHbIX ~ T€OMETPUH, BO3MOXKHOCTHM  YCHEIIHOIO  MPOJOJIKEHHS
o0pa3oBaHMsl MO CHEUUATBHOCTSIM, HE CBSA3aHHBIM C  [PUKIATHBIM
UCIIOJIb30BAaHUEM T€OMETPUHU.



[Iporpamma 1o reoMeTpud Ha 0a30BOM YPOBHE MpeJHA3HAY€Ha s
oOyyJaromuxcst CpelIHEW IIKOJbl, HE HUCHBITHIBABIIUX 3HAYUTEIbHBIX
3aTpy/IHEHUI Ha YPOBHE OCHOBHOIO 00miero oOpasoBaHusi. Takum oOpaszom,
oOyyaronuecsi Ha 0a30BOM YPOBHE JOJIKHbI OCBOUTH OOIIME MAaTEMaTUYECKUE
YMEHUS, CBSA3AHHBIE CO CIEUU(PUKON reOMETpUH U HEOOXOAUMBIE IS KU3HU B
COBpeMeHHOM oOmiecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOKHOCTb HM3Y4YUTb
reoMeTpuio 0oJiee riyOOKoO, €CIIM B JIalibHEHIIIEM BO3HUKHET HEOOXOIUMOCTh B
r€OMETPUYECKUX 3HAHUSIX B MPOPECCUOHAIBHON JEATENBHOCTH.

JlocTukeHre 1Leld OCBOEHHS MNPOrpaMMbl OOECHEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3aaay. [IpuopuTeTHBIMM 3ajayaMM OCBOEHMS Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBiIsAIOTCS:

e (opmupoBaHue MNpeACTaBICHUS O T€OMETPUM KaK YacTH MHUPOBOM

KYJbTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue NMpeACTaBICHUS O MHOTOIPAaHHUKAX W TeJlax BPAILCHUS
KaK O BaXHEWIIMX MATEMaTUYECKUX MOJENSX, IO3BOJISIOMINX
ONKCHIBATH U U3Y4YaTh PA3HBIC SIBICHUS OKPYXKAIOLIEro MUPA;

e (opmupoBaHMe yYMEHHsI paclo3HaBaThb Ha YEPTEKAX, MOJEIAX U B
peaslbHOM MHPE MHOTOI'PaHHUKH U TeJla BpallleHUS;

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

e (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMU MOHSITHSMHU O
MHOTOI'paHHHUKaX M TeJaX BPALEHUsI U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJAJCHUE ANTOPUTMAMHU PEIICHHs OCHOBHBIX THUIIOB  3ajady;
dbopMHpOBaHHWE YMEHHS TPOBOJUTH HECJIOXKHBIE JIOKa3aTeJIbHbIE
pacCcykKJ€HUsl B XOJI€ pPEUIeHUs] CTEPEOMETPUYECKUX 3a7ad U 3aJad C
IIPAKTUYECKUM COAEPKaHUEM;

e pa3BUTHE  MHTEIUIEKTYaJbHbIX U  TBOPYECKUX  CHOCOOHOCTEM
oOy4Jaromuxcs, IMO3HABATEIbHON AaKTUBHOCTH, HCCIIEIOBATENbCKUX
YMEHUH, KpUTUYHOCTH MBIILJICHUS;

e (¢opmupoBaHue  (PyHKIHUOHAIBLHOW  TPaMOTHOCTH,  PEJICBAHTHOMU
r€OMETPUU: YMEHHME paclo3HaBaTh MPOSBICHHUS TIE€OMETPUUYECKHUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTYalMSIX U MIPU U3yUYECHUU APYTHX YUEOHBIX NMPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpPMYyIMpOBaTh HX Ha SA3BIKE
r€OMETPUM M  CO3/1aBaTb TIE€OMETPUUYECKHE MOJENH, MPUMEHSAThH
OCBOCHHBI T€OMETPUYECKUH amnmapar g pPEIIeHUs MPaKTHUKO-
OPUEHTUPOBAHHBIX  3a/Jady, HHTEPHOPETHPOBATH M  OLICHUBATh
MOJIyYEHHbIE PE3YJIbTATHI.

OTnnuuTEeNnbHON 0COOCHHOCTBHIO MTPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KypC
CTEPEOMETPUU B Hayajleé €ro M3y4YeHHs 3a7ad, pellaeMblX Ha YpOBHE
MHTYUTHUBHOI'O MO3HAHUS, U ONpeeIEHHBIM 00pa30M OpraHu3oBaHHas padoTta
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIMPYET ITPOTEKAaHUE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET
K JaJIbHEUIIEMY U3y4YEHUIO NPEIMETA.

[Tpeanourenne oTHAETCSA HATJIAIHO-KOHCTPYKTUBHOMY METOAY OOy4EHHMS,
TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb
IPEIMETHO-IIPAKTUYECKON  JEATEIbHOCTH. Pa3BUTHE  MPOCTPAHCTBEHHBIX
NPEICTAaBICHUA Yy Yy4YallluXCcsi B Kypc€ CTEPEOMETPUU MPOBOJAUTCA 3a CUET
pemieHusl 3ajJady Ha CO3JaHue€ NPOCTPAaHCTBEHHBIX O00pa3oB W 3aJay Ha
ONepUpOBaHUE MPOCTPAHCTBEHHbIMU 0Opazamu. Co3naHue oOpasza MpOBOAMTCS



C ONOPOY HA HATJISIHOCTD, a OTIEPUPOBAHNE 00PA30M — B YCIOBUSX OTBJICUYCHUS
OT HAIJISIIHOCTH, MBICIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COJEPIKAHMSL.

OcHoBHBIE coaepkaTenbHble JIMHUMM Kypca «l'eomerpum» B 10-11
kjaccax: «MHororpaHHukmny, «IIpsiMble M MIIOCKOCTH B MPOCTpaHCTBE», «Tena
BpauieHus», «BekTopel M KOOpJAWHATBHI B MpOCTpaHCTBE». DopmupoBaHue
JIOTUYECKUX YMEHUH paclpeesseTcs He TOJBKO MO COAepKaTeIbHbIM JINHUSM,
HO ¥ 1O rogam oOy4YeHus Ha YPOBHE CpeHEro o0IIero oopa3oBaHusl.

Copepxanue o0pa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJibTaTaM
OCBOEHHUS paboueld mTporpaMmbl, pacnpeleN€éHHbIM 10 ToJiaM OO0yuYeHHs,
CTPYKTYPUPOBAHO TakuM oOpa3oM, 4YTOObI OBJAJEHUE TIE€OMETPUYECKUMHU
NOHATUSMU U HABBIKAMU OCYIIECTBIIIIOCH MOCJIEI0BATEIBHO U MTOCTYATEIBHO,
C COONIIOZIGHMEM TMPUHUMUIIA [PEEMCTBEHHOCTH, YTOOBl HOBBIE 3HAHUSA
BKJIIOYAJIUCh B OOMIYI0  CHUCTEMY TIE€OMETPUYECKHX  MPEACTABICHUI
oOyyaromuxcsi, paciupsisi U yriayossisi e€, oOpazyst MPOUYHbIE MHOKECTBEHHbIC
CBA3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3yuyenue reomerpun orBoaures 2 yaca B Hegento B 10 knacce u 1 gac
B Henento B 11 kitacce, Bcero 3a jBa rojaa o0ydenust - 102 yueOHbIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsimMble ¥ JIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TOHATUSA CTEpeOMETpUU. Touka, MpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATUYECKOM IIOCTPOEHUHM CTEPEOMETPUM:
AKCHOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3auMHoe pacnosiokeHue OpsIMbIX B IPOCTPAHCTBE: IMEPECEKAIOIINECH,
napajjiesibHble M CKpelluBarouiecss npsmbie. [lapanienbHOCTh OpSIMBIX U
IUIOCKOCTE B TMPOCTPAHCTBE: MapajlielbHbIE TMpsSMbIE B IPOCTPAHCTBE;
napajyIebHOCTh TPEX MPSAMBIX; TAPAJIIEIBHOCTh NPAMON U TUIOCKOCTU. YTJIBI €
COHANPABJICHHBIMU CTOPOHAMH; YTIOJl MEXAY HpPSIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCT,  IUIOCKOCTEW:  MapajuleibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX IIockocTeil. Ilpocrelimme mnpocTpaHCTBEHHbIE (QUIYphl Ha
IUIOCKOCTHU: TE€TPa’p, KyO, nmapaiesaenunes]; HOCTPOEHUE CEUEHUI.

[TepneHANKYJIAPHOCTh IPSIMOM M MJIOCKOCTHU: MEPIEHANKYJISIPHBIE TIPSIMbIE
B IIPOCTPAHCTBE, MPSMbIE MapajulesibHbIe U MEPHEHANKYIISIPHbIE K IIOCKOCTH,
OPU3HAK NEPHEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpemMa O MpsIMOi
NEPNEHINKYJIAPHON TUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YOI MEXKIY HPSIMOMN U
IJIOCKOCTBhIO; JABYIPAHHBIA  yroOJI, JMHEWHBIA Yrojd JABYIPAHHOIO YyIJia.
[lepnenauKyyisp M HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH,
paccTostHue OT MPSMOM JO IUIOCKOCTH, MPOEKUHsI (UTYphl HA IUIOCKOCTb.
[lepneHAuKyYJIApHOCTh IUIOCKOCTEH: MpPU3HAK NEPHEHAMKYJISIPHOCTH JBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISIPaXx.

MHoOrorpaHHuKH

[ToHsiTHE = MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTBl MHOTOTPAaHHUKA,
BBINYKJIBIE W HEBBINYKJIbIE MHOTOIPAHHUKH; pPa3BEPTKA MHOIOTPAaHHUKA.
[Tpuzma: n-yrojibHas mNpu3Ma; TPaHW U OCHOBAaHMS TMPU3MBI, MpsAMas U
HAKJIOHHasT  NpU3Mbl; OOKOBass W MOJIHAs  THOBEPXHOCTb  IPHU3MBI.
[Tapannenenunen, NOPSAMOYTOJbHBIA —MapAJUICICNUNE] W €ro CBOMCTBA.
[Tupamupa: n-yronbHas IMpaMuaa, TpaHd U OCHOBaHWE MUPAMHUJIbI; OOKOBASI U
NOJIHAg TOBEPXHOCTh NUpaMUbl; MpaBWbHAs W YCEUEHHas NuUpamuja.
DOneMeHTbl Tpu3Mbl U TOUpaMuibl. [IpaBuUIbHBIE MHOTOIPDAaHHUKHU: TOHSATHE
IPaBUJIBHOTO MHOTOIPAHHMKA; MPaBUIIbHAS MPU3Ma W MpaBUJIbHAS MUPAMUIA;
npaBWibHAs TpEyrojibHas MNUpaMUa W MPaBWIbHBIA  TeTpa’ap; KyoO.
IIpencraBienne O NPaBUIbHBIX MHOIOTPAaHHUKAX: OKTadJp, JOJEKadJp U
ukocasap. CeueHus NpU3Mbl U TUPaAMUbIL.

CuMMeTpus B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTUA. DJEMEHThl CHUMMETPUM B NUPaMUAAX, MNapajulelienuIeax,
PaBUJIBHBIX MHOTOI'PAaHHUKAX.

Boluncnenre 31€MEHTOB MHOTOIPAaHHHUKOB: pPEOpa, AMArOHAJIM, YIJIbI.
[Tnomans OOKOBOW MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU MPSMOM HPHU3MBI,
IUIOLAJAb OCHOBAaHMM, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSAMON MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH NPABWIBHOW MHPAMHU/IBI,
TeopemMa o IiIomaan yceu€éHHo nupamuabl. [lonstue o6 oOnéMe. OOBEM
nUpamMuabl, IPU3MBI.

[Tono6Hbie Tenma B mpocTpaHcTBe. COOTHOLIEHUS MEXY IUIOMAIIMU
NOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJL.

11 KVIACC



Tesa Bpamenust

[MunuHapruyeckas  MOBEPXHOCTh,  OOpasyrouMe  HUJIMHIAPUYECKOU
NOBEPXHOCTH, OChb LMWJIMHAPUYECKON MOBEPXHOCTHU. LlMnMHIp: OocCHOBaHUSA U
OOKOBasi MOBEPXHOCThb, OOpasyrollas M OCh; IUIOHAAhr OOKOBOW M TOJIHOU
MIOBEPXHOCTH.

KoHnunueckas noBepxHOCTb, 00pa3yroIe KOHUYECKO TOBEPXHOCTH, OCh U
BEpIIMHA KOHHUYECKOM MOBEpXHOCTH. KOHyC: OCHOBaHME M BeplIMHA,
oOpasyromas U OChb; MIIONIaAhr OOKOBOM W TMOJHOM MOBEPXHOCTU. Y CEUEHHBIM
KOHYC: 00pa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, ITUaMETp; IJIONIaJAb MOBEPXHOCTU COEpHI.
B3aumHoe pacnonoxkenue chepbl M IJIOCKOCTH; KacaTelbHas IUIOCKOCTh K
chepe; momaas chepsl.

N300paxkeHne Tesn BpalleHusi Ha IUIOCKOCTH. Pa3BépTka umiavHapa u
KOHYyca.

KoMOuHanmm Ten BpalleHuss W MHOTOIPaHHHUKOB. MHOrorpaHHUK,
ONMMCaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK, WIH TEJO
BpAalllCHMS.

[Tonsatue o6 oO6BvEMe. OcHOBHBIE CBOWCTBA 00BEMOB Tei. Teopema 00
00bE€ME MPSIMOYTOJILHOTO Tapajienenuneaa v ciueactBus u3 He€. O0bEM
HUIMHIpa, KoHyca. O0bEM mapa u miomaas cepsl.

[Tono6Hbie Tenma B mpocTpaHcTBe. COOTHOWIEHUS MEXY IUIOMAIIMU
NOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJL.

Ceuenust uunuHApa (MapawieJbHO M NEPHEHAUKYJISIPHO OCH), CEUEHUS
KOHyca (nmapajuielbHO€ OCHOBAHMIO M MPOXOJSIIEE Yepe3 BEPIIMHY), CEeYEHUs
niapa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha minockoctd W B mpocTpaHcTBe. ClIO)KEHHME W BbIUUTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4uCIO0. PasmokeHue BEKTOpa MO TPEM
HEKOMIUJIaHApHbIM BekTopaMm. llpaBuno napamienenunena. Pemenue 3anad,
CBSI3AHHBIX C NMPUMEHEHUEM IPaBWI JIEUCTBUM C BekTopamu. [IpsMoyrosbHas
cucreMa KoopauHaT B mpocTtpaHcTBe. KoopamnHatel BekTtopa. lIpocreiimme
3aJla4yl B KOOpJMHATax. YTroa Mexay Bekropamu. CkalsipHOE NMpPOU3BEICHUE
BEKTOpPOB.  BblunclieHHE YIVIOB MEXJIy HpsIMBIMU M IUIOCKOCTSMHM.
KoopnHaTHO-BEKTOPHBIA METO/ MPU PEIICHUHA FEOMETPUUYECKUX 3a]1aY.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpamMMbl y4eOHOro MpeaMeTa
«MaremaTrka» XapakTepu3yrTCS:

I'paxknanckoe Bocnnuranme:

c(hOPMUPOBAHHOCTBIO  TPAXKJIAHCKOW MMO3ULIMHM  OOYyYarollerocs Kak
AKTUBHOTO U OTBETCTBEHHOI'O WJIEHA POCCUKCKOr0 00IECTBA, MPEACTABICHUEM
0 MAaTeMaTHYECKMX OCHOBaX (DYHKIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYD,
SABJICHUM, NPOLEAYp TpakJIaHCKOro oOmecTBa (BbIOOPHI, OMPOCHI W IIp.),
YMEHHUEM B3aUMOJIECTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYEHUEM.

IlaTpuoTH4yeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO ~ POCCUICKOW  TIPaXJAHCKOM  UJEHTUYHOCTH,
YBKEHHUS K MPOILIOMY U HACTOSIIEMY POCCUUCKON MaTeMaTUKH, IEHHOCTHBIM
OTHOUICHHEM K JOCTHXXEHUSIM POCCUHUCKHMX MaTEMaTUKOB WM POCCHUMCKOU
MaTeMaTU4YeCKOM IIKOJbI, K HCIOJIb30BAHUIO JTUX JOCTHXKEHUW B JPYTHX
HayKax, TEXHOJIOTHX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, O3TUYECKOIO IOBEACHMS,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JIOCTUKEHUM HayKu W
JNEATEIIbHOCTBI0 YYEHOr0; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOMYHMBOTO OYyayIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYAsi ICTETUKY MAaTEMAaTHYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peleHnH, paccyXIcHUM;
BOCIIPUMMYHBOCTBIO K MAaTEMaTUYECKUMM acleKTaM pa3jIu4HbIX BHJIOB
UCKYCCTBA.

Pu3nyeckoe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO YMEHUSI TMPUMEHSITh MAaTeMaTHYEeCKHE 3HAHUSA B
WHTEpecax 3JI0poBoro M 0Oe30macHOro o00Opas3a KU3HH, OTBETCTBEHHOIO
OTHOLIEHUSI K CBOEMY 3/I0POBbIO (30pOBOE MUTAaHHUE, COATTAHCUPOBAHHBIM
PEXUM 3aHATHIA U OTAbIXA, PETYJIApHas PU3NYECKass AKTUBHOCTB); (PU3UUECKOTO
COBEpIIICHCTBOBAHUS, npu 3aHATUAX CHOPTHUBHO-030POBUTEIHHON
JEeSATENbHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LEHHOCTH TPYIO0JIIO0MS; HHTEPECOM K
paznuyHbIM  cepaM Opo(ecCHOHATBHON  AESITENBHOCTH, CBSI3aHHBIM C
MaTeMaTHKOW W e€ MPUJIOKEHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu W peaqnu30BbIBATH COOCTBEHHBIC KW3HEHHBIC IUIAHBL;
TOTOBHOCTBIO W CIIOCOOHOCTHIO K MAaTeMaTHYECKOMY OOpa3oBaHUIO W
caM000pa30BaHUIO0 Ha MPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTHIO K aKTHBHOMY
YUYacCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEeMaTUIECKOW HAMTPABIEHHOCTH.

JK0JIOTHYeCKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHMUYECKON KyJNbTYpbl, TOHUMaHUEM BIUSHUS
COLIMAJIBHO-DKOHOMHYECKUX  IPOLIECCOB HA  COCTOSIHUE MPUPOJHOM U
COLIMAJIBHOM CpEe/bl, OCO3HAHMEM TIJIO0AJIBHOIO XapaKTepa 3KOJIOTHYECKUX
npoOJjieM; OpHEHTalMel Ha MPUMEHEHUE MaTEeMaTUYECKUX 3HAHUU A



pelieHus 3a1a4d B 00JaCTU OKPYKAIOIIEH Cpenibl, TUIaHUPOBAHUS NTOCTYIIKOB U
OLIEHKU X BO3MOXHBIX IOCIEACTBUM I OKPYKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKM M OOILIECTBEHHOW MPaKTUKH,
NOHMMAHUEM MAaTEMAaTUYECKON HayKH Kak cpepbl YEIOBEUECKON JIEATEIbHOCTH,
JTAIoB €€ Pa3sBUTHUS U 3HAYMMOCTH I PA3BUTHUS LUBWIN3ALWN; OBJIAJECHUEM
SA3BIKOM MAaTEMaTUKH M MATEMaTHYECKOW KyJbTypOW Kak CpPeJICTBOM MO3HAHUS
MHpa; TOTOBHOCTBIKO OCYIUECTBIIATH TNPOEKTHYK) M HCCIIEIOBATEIBCKYIO
NEeSATENbHOCTh UHJIMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIC pe3yIbTaThl OCBOSHHUS MPOTPAMMBI YI€OHOTO MpeaMeTa
«Marematuka XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHLIMU Pe2YISIMUBHIMU OelCTNEUAMUL.

1) Vuueepcanvmuvie nosmnasamenwvnwvle Oelicmeus, obecnedusaom
Gopmuposanue 6a308biX KOSHUMUBHBIX NPOYEccos odyuarwuxcsi (oceoeHue
Memo008  NO3HAHUA — OKpYJcalowe20  Mupa; npuMeHeHue  JI02U4ecKux,
uccie0o8amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

Ba3oBble Jioruyeckue aeiicTBUA:

e BBISBIIATH u XapaKTEpU30BaTh CyLIECTBEHHBIE MPU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, MOHATUM, OTHOIICHUN MEXY MOHSITUSIMU,
dbopmyIIHpoBaThH ONPEAECICHUS TTOHSTH; yCTaHaBJIMBAaTh

CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMU, OCHOBAHUS JJisi 0000IICHUS
Y CPaBHEHUS, KPUTEPHUH MPOBOJAUMOIO aHAIIN3A;

e BOCIHpPUHUMATBH, (HOPMYIUPOBATH U MPEOOPa30OBbIBATH CYKJICHUS:
YTBEPAUTEIbHbIE U OTPUIATENIbHBIE, €UHUYHbIC, YACTHBIE U OOIIHUE;
YCIIOBHBIE;

e BBIBIATH MAaT€MAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3UM MU
NpOTUBOpEUMsT B (paKTax, JAHHBIX, HAOMIOACHUSX U YTBEPXKICHUSX;
npeajaraTb ~ KpUTEPUU  JUISL  BBIABIICHHS  3aKOHOMEpPHOCTEM U
IIPOTUBOPEYUMIL;

e JleNaTh BBIBOJBI C HUCIOIb30BAHUEM 3aKOHOB JIOTHUKH, JE€TyKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIIFOUEHU 110 aHAJIOTUH;

e IMPOBOJUTH  CaMOCTOSATENIBHO  JIOKAa3aTebCTBA  MaTeMaTHYECKHUX
yTBEpXKJIEHUW  (IpsiMple U OT  MPOTUBHOIO),  BBICTpAUBaTh
apryMeHTaluio,  NPUBOAUTH  HPUMEPbl U KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BBIBOJbI;

e BbIOMpaTH croOco0 pelieHuss y4eOHOM 3a1auu (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUs, BBIOMpPAaTh HauOOJIee MNOAXOAAMMI C y4ETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTenbckme 1eiicCTBUS:

e HCIOJNb30BaTh BOMNPOCHI KaK  HCCJIEAOBATEIBCKUI  HMHCTPYMEHT
no3HaHusA; (HOPMYJIUPOBATH BOIPOCH], (PUKCHUPYIOIIME ITPOTUBOPEUHE,
npo0iemMy, yCTaHaBIMBAaTh HCKOMOE U IaHHOE, (POPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIA  SKCHEPUMEHT,
HCCJIEIOBAHUE M0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4ecKOro



0o0beKTa, SIBJICHUSA, IPOIIECCA, BBISIBJICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMU, SBJICHUSIMU, POIECCAMMU;

CaMOCTOSITEIbHO  (OpMyYJIUpOBaTh  OO0OOIIEHUS] U  BBIBOJBI MO
pe3ynbTaraM MPOBEAEHHOTO HAONIOACHUS, HCCIEAOBAHMS, OLEHUBATH
JIOCTOBEPHOCTh MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUIA;
MPOTHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCA, a TAKXKE BBIJBUTAThH
MPEANOJIOAKEHHUSI O €r0 Pa3BUTUH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBIISITH J€(ULUNATHI THPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BOIIPOC U JJIsI PELLICHUS 3a]1a4u;

BbIOMpaTh MH(OpPMALUIO W3 HMCTOYHUKOB  Pa3jIMYHbIX  THIIOB,
aHAJIM3UPOBATb, CUCTEMATU3UPOBATH " WHTEPIIPETUPOBATH
MH(OPMAIUIO PA3IUYHBIX BUIOB U OPM MIPEACTABICHHUS;
CTPYKTYpPUpPOBaTh HH(OpMALMIO, MPEACTABIATH €€ B Ppa3IMYHBIX
(dbopmMax, WILTIOCTPUPOBATh I'paUUECKH;

OLICHMBATh  HAAEKHOCTh  MHPOpPMALMU O  CAMOCTOSITEIBHO
c(OPMYIMPOBAHHBIM KPUTEPUSIM.

2) VuusepcanvHvie KOMMYHUKamug@Hwle Oelicmseus, 00ecnedusarom
chOpMUPOBAHHOCHIL COYUATILHBIX HABLIKOG 00YUAOUWUXCS.
Oo0menue:

BOCHIPUHUMAaTh M (OPMYJIUPOBATH CYXJIECHHUS B COOTBETCTBHHM C
YCIOBHUSIMU M LEJISIMU OOUIEHMS; SICHO, TOYHO, IPAMOTHO BBIPAXKATh
CBOIO TOYKY 3p€HHS B YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS MO XOAY pPELICHUs 3aJa4l, KOMMEHTHPOBATh MOJYyYE€HHBIN
pe3yJIbTarT;

B XO0Jle¢ OOCYXJEHMs 3aJaBaThb BOIIPOCHI IO CYLIECTBY OOCYXAaeMOMN
TEMbI, TPOOJIEMBI, PEIIAEMOM 3a/1aui, BbICKA3bIBaTh UEH, HALICJICHHbIC
Ha MOUCK pPEIICHMS; COIMOCTAaBIATh CBOM CYXJIECHUS C CYXICHUAMU
JPYrUX YYaCTHUKOB JHMAJIOra, OOHApyXUBaTh pa3IMdU€ U CXOACTBO
NO3ULKK; B KOPPeKTHOU (opme (opMysnMpoBaTh pa3HOINIACHS, CBOU
BO3paXKECHUS;

NPEACTaBIIATh  pe3yjibTaThl  PEIICHUs  3aJauyd, SKCIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTa; CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHHS C Y4Y€TOM 3aJad Npe3eHTaluh U OCOOEHHOCTEU
ayJIMTOPHUH.

CorpyanunyectBo:

3)

NOHMMAaTh M  MCHOJIb30BaThb  MPEUMYIECTBA  KOMaHJIHONM U
WHIMBUIYaIbHOM paOOThl MPHU PELIEHUU y4eOHBIX 3a/1ay; MPUHUMATh
Heldb COBMECTHOM  JI€ATENbHOCTH, IJJAHUPOBAThb  OpPraHU3allio
COBMECTHOUM paboOThl, pacHpenesisaTh BHUILI PadOT, JOTOBAPUBATHCA,
o0CcyXJaTh TMpOIECcC U pe3yJbTrar paldoThl; 00001aTh MHEHUS
HECKOJIbKMX JIIOJICH;
y4acTBOBaThb B TPYNIOBBIX (opmax padoTel (0OCykaeHus, OOMEeH
MHEHHI, «MO3TOBbIE IITYPMbD» W HHBIE); BBINOJHATH CBOKO YacTh
paboThl M KOOPAMHUPOBATH CBOM JACUCTBUS C JPYTMMHU YICHAMH
KOMAaH/Ibl; OLIEHWBATh Ka4e€CTBO CBOEr0 BKJIaJa B OOUIMI MPOAYKT IO
KpUTEpUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS.
Vuueepcanvnvie  pecynamuenvie  Oeuicmeus, — obecnedusarom

Gopmuposanue cMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:



e COCTaBJIATH IUIAH, aJITOPUTM PEILIEHUS 3a/1a4H, BEIOUPATh CIIOCO0
pElICHHs C YIYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MO>XKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BapHAHTHI

pENIeHu ¢ y4€TOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb:

e BIIQJIETh HABBIKAMHM [O3HABaTEIbHOM pedieKCuH KakK OCO3HaHUS
COBEpIIAEMbIX  JCHUCTBHUM W  MBICIUTEIBHBIX  IPOIECCOB, HX
pe3yNbTaTOB; BIANETh CIOCOOAMH CaMOMNPOBEPKH, CAMOKOHTPOJIS
MIPOIIECCA U PE3YJIbTaTa PEUIEHUS MATEMATUYECKON 3a1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEUICHUHU
3a/1a4ud, BHOCHTb KOPPEKTUBBI B JIEATEIIBHOCTH Ha OCHOBE HOBBIX
OOCTOSITENILCTB, ~ JAHHBIX, HAWJCHHBIX  OIIMOOK,  BBISBICHHBIX
TPYJIHOCTEN;

e OIEHUBATH COOTBETCTBUE pe3yJbTaTa LEIUM U YCIOBUSM, OOBSCHATH
MPUYUHBI JOCTHKEHUS WM HETOCTUKEHHS PE3YIbTATOB JIEATEIIBHOCTH,
HAXOJUTh OMHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATbBI
10 KITACC

OnepupoBath MOHATUAMHU: TOUYKA, IPsIMAasi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX MPU PELICHUU
reOMETPUYECKHUX 3ajau.

OnepupoBaTh MOHATUSAMH: TAPAIEIBHOCTh U TMEPHEHIUKYISIPHOCTD
IPSIMBIX U TUIOCKOCTEH.

KnaccudunmpoBathk B3aMHOE pacroioKeHUE MPSMbBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBath MOHATUSMHU: JIBYTPAHHBIA YroJ, TPaHU IBYTPAHHOTO Yria,
pedpo BYIpaHHOTO yIiia; JMHEHHBIM yroy ABYrpaHHOTO yTiia; rpajaycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUAMH: MHOTOTPAHHUK, BBIMYKIJIBIA W HEBBITYKIBINA
MHOTOTIPAaHHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUILHBI MHOTOTpaHHUK.

Pacnio3naBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (MHpaMHIa; TMpU3MA,
IPsIMOYTOJIbHBIN Mapasuiesienume, Kyo).

KnaccudunmpoBarb  MHOrOrpaHHUKH,  BbBIOMpass ~ OCHOBaHUS IS
Kjaccuukanuu (BBITYKIbIE W HEBBIMYKIIbIE MHOTOTPAHHUKHU; MPaBUIbHBIC
MHOTOTIPaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TTapaJlJieIeIUIebl ).

OnepupoBatb NOHATUSMU: ceKymias MJI0CKOCTb, CEUCHHE
MHOTOT'PaHHUKOB.

OOBICHATH TPUHIUIIBI IOCTPOCHHUS CEYEHUH, UCTIOIBb3YSI METO]] CJIEIOB.

CtpouTh ce4eHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIOJHATD
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BHUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaxXOXXJEHUE TEOMETPUUYECKHUX BEJIMYMH MO oOpas3lam
WIM aIrOpUTMaM, IPUMEHSSI U3BECTHBIE aHAJTUTUYECKUE METO/IbI TIPU PEIICHUU
CTaHAAPTHBIX MATEMAaTHYECKUX 3a/lad Ha BBIUMCICHUE PACCTOSIHUN MEXKITY
JIBYMSI TOYKaMHU, OT TOYKHA [0 MPSIMOW, OT TOYKH JI0 IUIOCKOCTH, MEKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.



Pewmate 3aga4uu Ha HaxXOXXJIEHUE N'EOMETPUUYECKHX BEJIMYMH MO oOpa3uam
WIHM aIrOpUTMaM, IPUMEHSSI U3BECTHBIE aHAJTUTUYECKUE METO/bI IIPU PEILICHUN
CTaHAAPTHBIX MAaTeMaTHUYECKUX 3a7ady Ha BBIYUCICHHE YIJIOB MEXIY
CKPEUIMBAIOIIUMHUCS MPAMBIMHA, MEXAY MPAMOM M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB.

Boruucnsate 00bEMBI M IUIOIIAJM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nupaMuja) ¢ OpUMEHEHUEM (OpPMYJ; BBIYHMCIATH COOTHOLUEHUS
MEXAY IIIOLAAIMU TOBEPXHOCTEN, 00BEMAaMU MOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTth NOHATHUSAMHU: CUMMETPHUSI B NPOCTPAHCTBE; LIEHTP, OCh U
IJIOCKOCTh CUMMETPUU; LEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (DUTYPBI.

W3BnekaTp, npeoOpa3oBbIBATH M HHTEPHPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUYECKHUX (PUTypax, MPEICTABIECHHYIO Ha YepTeKax
U PUCYHKaX.

[TpumensaTe reoMerpuueckue (HakThl IS PELICHHUS CTEPEOMETPHUYECKUX
3aja4, MPEANONaralolMX HECKOJbKO UIaroB pPEIIEHUs, €CIM  YCIOBHS
NPUMEHEHUS 33JIaHbl B IBHOU (hopMme.

[IppuMeHATr mnpocTEWIINE MPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1ay.

[TpuBOAUTH TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpumeHsATh NOJIy4eHHbIE 3HAHMS HA MPAKTUKE: aHAIIU3UPOBATH PEalibHbIC
CUTYyallUM W TNPUMEHSTh H3yYECHHbIE MOHSATHS B IPOILIECCE MOWCKA pPELIeHUs
MaTeMaTU4YecKu Cc(HOPMYJIUPOBAHHOM MPOOJIEMBI, MOJAEIUPOBATh peajbHbIE
CUTYyallUM Ha S3bIKE TE€OMETPUM, HCCIEA0BATh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX TOHSATHM M TeOopeM, ammapara aireOpbl;
pemarb MpakTUYECKUE 3aJadyM, CBSI3aHHBIE C HAXOXKICHHEM TI'€OMETPUUYECKUX
BEJIMYMH.

11 KVIACC

OnepupoBaTh MOHATUAMM: LWIMHIPUYECKAsE MMOBEPXHOCTh, 00pasyrolue
HWIMHAPUYECKON  MOBEPXHOCTH; UWIMHAP; KOHUYECKass IOBEPXHOCTb,
oOpa3yrolre KOHNYECKOM OBEPXHOCTH, KOHYC; cpepruyeckasi HOBEPXHOCTb.

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

OOBICHATH CITOCOOBI MOJTYUYEHHUS TEJ BPAILICHHUS.

KnaccuduunpoBars B3auMHOE PacioyioxKeHUe chephl U MIIOCKOCTH.

OneprpoBaTh MNOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA,
BBICOTA CETrMEHTa; IIAapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA
HIAPOBOT'O CJOS; [IAPOBOM CEKTOP.

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

OnepupoBarh MOHSATUSMU: MHOTOIPAHHHMK, BIUCaHHBIMN B cdepy u
ONMMCaHHBIA OKOJO cdepbl; chepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpAalllCHMUS.

BbIYUCIATH COOTHOIIEHHSI MEKTY IUIOIIAIIMH IOBEPXHOCTEN U 00bEMAMU
N0/I00HBIX TEJL.

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

BbInonHATh  (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX QUIyp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHHMSI TEJl BpALICHUSI.



N3BnekaTp, MHTEPHPETUPOBATH M MpeoOpa3oBbIBaTh HH(GOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTABICHHYIO Ha YepTeKax
Y PUCYHKAX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpImOnHATE JOEHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXKEHHSI BEKTOpa Ha YHCIO, OOBSICHATh, KAaKMUMHU CBOWCTBAMH OHH
o0nanaror.

[IprMeHATH MpaBUIIO NapajuIeIICIUIEAA.

OneprpoBaTh NOHATHUAMH: JIEKAPTOBbI KOOPAMHATBI B IIPOCTPAHCTBE,
BEKTOpP, MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJIMWHATBHI BEKTOPA, YTOJ
MEXIy BEKTOpPaMH, CKaJSPHOE IPOU3BEICHHUE BEKTOPOB, KOJUIMHEAPHBIE W
KOMIUIAHAPHBIE BEKTOPHI.

Haxomute cyMMy BEKTOPOB M IPOM3BEACHUE BEKTOpPA HA YHMCIO, YIOJ
MEXKy BEKTOPAMH, CKAISIPHOE MPOU3BEICHHE, PACKIAABIBATH BEKTOP IO JBYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumeHnsaATh reomerpuyeckue (PaKThl ISl PELIEHUS CTEPEOMETPUUECKUX
3a/1a4, NPEANOJIararllluX HECKOJBKO IIaroB pELUICHUS, €CIH  YCIOBUSA
NPUMEHEHUS 33JIaHbl B IBHOU (hopMme.

Pemars npocreiinme reomeTpuyecKkue 3aa4u Ha MPUMEHEHNE BEKTOPHO-
KOOPAMHATHOTO METO/1A.

Pemare 3agaum Ha JO0Ka3aTeNbCTBO MATEMATHUYECKUX OTHOLIEHHW U
HaXOXJEHUE TE€OMETPUUYECKUX BEJIMYUH 10 oOpaslaM WIM aJlropuTMam,
IIPUMEHSISI U3BECTHBIE METOJbI MPU PEIICHUM CTAHIAPTHBIX MATEMAaTUYECKUX
3aj1ad.

[IprmensaTs mpocTeWIIME MNPOTPaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IprBOoINUTHE ITPUMEpPBI MATEMATUYECKUX 3aAKOHOMEPHOCTEN B IMPUPOJAE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB I'€OMETPUHN B HCKYCCTBE.

[IprMeHATh MONyYEHHBIE 3HAHUS HA MPAKTUKE: AaHAIM3UPOBATH PEAIbHBIE
CUTyallud W NPUMEHATH U3YUYEHHBIE INOHATHSA B IIPOLIECCE IOMCKA DPEIICHUS
MaTeMaTU4YecKd Cc(HOPMYJIUPOBAHHON MPOOJIEMBI, MOJAEIUPOBATh peajbHbIC
CUTyalludn Ha S3bIKE TE€OMETPHUH, HCCIEAOBATHh ITOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAHUEM T'€OMETPUUYECKUX TOHSATHM M TeOopeM, ammapara aireOpbl;
pemarh NpPakTHYECKUE 3aJayd, CBA3AHHBIE C HAXO0XKIECHUEM T'€OMETPHUUYECKUX
BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
Ne KoaunuyecTBO 4acoB
HanmenoBanue pasaenos DJIeKTPOHHBIE (HM(PPOBHIE)
n/ KonTtpoibHble IIpakTHyeckne
H TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
n padoTsbI padoThI
bubmmoreka [{OK
! Baezienne B CTepeOMETPHIO 10 https://m.edsoo.ru/1¢209e37
[IpsiMBbIE U TNIOCKOCTH B
) MIPOCTPAHCTBE. 12 i bubnmoreka [JOK
[TapamtenbHOCTH NPAMBIX U https://m.edsoo.ru/1¢209e37
IUIOCKOCTEN
3 [leprnieHqUKYIIPHOCTD 12 bu6muoreka [IOK
IPSAMBIX H IIJIOCKOCTER https://m.edsoo.ru/1¢209¢37
4 VYTribl MEXKAY OPSIMBIMU U 10 { bu6muoreka [IOK
IIJIOCKOCTAMU https://m.edsoo.ru/1¢209¢37
bubnuoreka [JOK
M
> HOTOTPaHHHIIH 1 ! https://m.edsoo.ru/1¢209e37
. bubnuotexa [JOK
6 OOBEMBI MHOTOTPAHHHKOB ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHus, 4 i bubmuoreka [IOK
paccTosIHUA U YIJIbI https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOTPAMME




11 KJTACC

[TPOT'PAMME

HauMeHoBaHuEe Kosun4yecTBo 4acoB
Ne duekTpoHHbIe (LM pPOBbBIE)
pa3iejioB U TeM KoHTpoJbHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
MporpaMmMbI padoTbl padoThI
bubmnoreka [IOK
I Tena ppaiieris 12 https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK

2 ObnEmbr Ten > I https://m.edsoo.ru/1¢209e37
BexTops! 1

3 KOOPIWHATHI B 10 1 bubmmoreia LOK

P https://m.edsoo.ru/1¢209e37
MPOCTPAHCTBE
IToBTOpEHHE,

4 00001eHwne, . | Bu6nuorexa [JOK
cUCTeMaTH3alus https://m.edsoo.ru/1¢209¢37
3HaHUH

OBIIEE KOJIMYECTBO
YACOBIIO 34 3 0







IHOYPOYHOE INTAHUPOBAHUME

10 KJTIACC
Ne KosmuecTBo yacos
DJIEKTPOHHbBIE
Hara nugposbie
n | Tema ypoka KounTposabHbie IIpakTnueckue
Bcero H3y4eHust o0pa3oBaTejbHbIE
/ paGoThI paGoThI
pecypcbl
n
OcHOBHBIE TIOHATHUS
CTEpEOMETPHUU: TOUKA,
npsiMasi, MI0CKOCTb,
npoctpancTBo. [IpaBuna bubnmnoreka ITOK
n300paKeHHs Ha PUCYHKAX: 1 https://m.edsoo.ru/aecc77¢c
HU300paXeHHSI TUTIOCKOCTEH, d
MapauIeTbHBIX TPSIMBIX
(OTpe3KOB), cepeuHBI
OTpe3Ka
[lonsiTHsA: epecekaronmecs
but6mmoreka [JOK
MJIOCKOCTH,
1 https://m.edso0o.ru/2d8a9¢9
nepeceKaroIuecs mpsmast u 9
MJIOCKOCTh =
[TonsiTUs: epecekaronrecs
but6mmoreka [{OK
TJIOCKOCTH,
1 https://m.edsoo.ru/db685¢7
MepeceKaroIIuecs mpsMast u 3
IJIOCKOCTh B
3HAKOMCTBO C 1 but6mmoreka [JOK
MHOT'OIpaHHUKAMH, https://m.edsoo.ru/a63959%¢




n300pakeHue
MHOTOTPAaHHHKOB Ha 4
pPHUCYHKaXx, Ha
MIPOSKIIMOHHBIX YEPTEIKAX
HavanbsHbie cBeieHUS O KyOe
U TIMpaMU/Ie, UX pa3BEPTKU U bubmmorera [JOK
1 https://m.edsoo.ru/b30dff3
mozenu. CeueHus g
MHOTOTPaHHHKOB B
HavanbsHbie cBeieHUS 0 KyOe
U IUpaMUJE, UX Pa3BEPTKU U bubmorexa [IOK
1 https://m.edsoo.ru/3d8ftd3
mozenu. CeueHus 5
MHOTOT'PaHHHUKOB B
[Tonsitne 06
aKCMOMATHYECKOM bubnuorexa [JOK
IIOCTPOECHUH CTEPEOMETPHUU: 1 https://m.edsoo.ru/OccSc4f
aKCUOMBI CTEPEOMETPHUH U e
CJIEJICTBUS U3 HUX
[Tonsitue 06
AKCHOMAaTHUUYECKOM but6mmoreka [{OK
IIOCTPOECHUHU CTEPEOMETPHUU: 1 https://m.edsoo.ru/239¢8cb
AKCHUOMBI CTEPEOMETPUU U 4
CJIEJICTBUS U3 HUX
[Tonsitue 06
AKCHOMAaTHYECKOM but6mmoreka [{OK
IIOCTPOEHUU CTEPEOMETPHUU: 1 https://m.edsoo.ru/65¢c6b10
aKCHOMBI CTEPEOMETPUH H 6
CJIEJICTBUS U3 HUX




[Moustue 00

aKCMOMATHYECKOM bubmuoreka [JOK
10 | mocTpoeHuU CTEPEOMETPUH: https://m.edsoo.ru/258fc24
AKCUOMBI CTEPEOMETPHUU U S
CJIEJICTBUS U3 HUX
B3anmuoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE: bubmumorexa [IOK
11 MEePECEKAIOIINECS, https://m.edsoo.ru/1a2520f
rapajuieIbHBIE U 6
CKPEIIMBAIOIINECS IPSIMbIE
[TapamienbHOCTB NPAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
bu6nuoreka [JOK
napajuIelIbHbIC MIPSIMBIC B
12 https://m.edsoo.ru/93ad36b
MIPOCTPAHCTBE; 3
MapauieIbHOCTh TPEX a
TIPSIMBIX
[TapaniensHOCTb MPSIMBIX U
. bubnuoreka [JOK
IJIOCKOCTEH B MPOCTPAHCTRBE:!
13 . https://m.edsoo.ru/ee1d19b
[TapamienbHOCTB IPSIMOU U 9
MJIOCKOCTH =
bubmuoreka [JOK
VIu1Bl ¢ COHANPABICHHBIMU
14 https://m.edsoo.ru/9f4071b
CTOPOHAMH 0
but6mmoreka [JOK
Yroa Mexay npsSMbIMU B
15 https://m.edsoo.ru/fe73386
MIPOCTPAHCTBE )
16 | VYrom Mexay npsMbIMU B bubnuotexa [JOK




https://m.edsoo.ru/2935a9a

IIPOCTPAHCTBE 0
[TapannensHOCTD bubnuorexa [JOK
17 | nulockocTei: napajieibHble https://m.edsoo.ru/2e18f25
TUIOCKOCTH S
CpolicTBa nmapaienbHbIX bubmorexa TIOK
18 . P https://m.edsoo.ru/e504d65
IUIOCKOCTEH 6
IIpocreiimue
IIPOCTPAHCTBEHHBIE (PUTYPBI bubmmorera [JOK
19 pOCIP P https://m.edsoo.ru/4a28dc0
Ha IUIOCKOCTHU: TETPas3p, )
KyO, mapaJuiesIenuIIe -
bubmuoreka [JOK
20 | Iloctrpoenue ceuenuit https://m.edsoo.ru/1d434d0
f
but6mmoreka [JOK
21 | Iloctpoenue ceueHuit https://m.edsoo.ru/ec26fes5
d
KonTponbhas padota no
teme "[IpsiMble U TUIOCKOCTH bu6muoreka [IOK
22 | B IpPOCTPAHCTBE. https://m.edsoo.ru/9a0a%e5
[TapamienbHOCTD NPAMBIX U 6
II0CcKoCTEeN"
[lepneHAuKyIJISIPHOCTD
Il SII)MOﬁ u Hiociocn/r bubmorexa [TOK
23 P ] https://m.edsoo.ru/b19f6a5

NEPIEHANKYJISIPHBIE TIPSIMBIE
B IIPOCTPAHCTBE

d




[IpsimMble mapasnienbHble U

bu6nunoreka [JOK

24 | neprneHauKYJsSpHbIE K https://m.edsoo.ru/0ac11c9
IUTOCKOCTH 5
[Ipsimble napanienbHbIe U bubnuoreka LIOK

25 | nepneHauKyJspHbIE K https://m.edsoo.ru/ba54596
IIJIOCKOCTH 6
[Tpusnak bubnunoreka [IOK

26 | nNepneHauKyJISIpHOCTU https://m.edsoo.ru/f85bfc4
NpPSIMOM | TUIOCKOCTH 6
ITpusnak bubmuoteka [IOK

27 | nNepneHIuKyJISIpHOCTU https://m.edsoo.ru/79165d1
IPSMOM U TIOCKOCTH 5
Teopema o nipsmoit bubnmnorexa [JOK

28 MEePIECHINKYISIPHOIN https://m.eds00.ru/635¢508
IUIOCKOCTH 7
Teopema o npsimoit bubnmoreka [JOK

29 | nepneHIuKyISIpHOMN https://m.edsoo.ru/bd3745f
TUTOCKOCTH 8
Teopema o npsmoit bub6nuoreka [IOK

30 | nepneHAMKYJISAPHON https://m.edsoo.ru/7d18834
IUIOCKOCTH b
Ilepnenaukynsp u
HAKJIOHHBIC: paCCTOSTHUE OT bubnmnoreka [JOK

31 TOYKHU 1O TUIOCKOCTH, https://m.edsoo.ru/33c¢477d

paccTostHUE OT MPSMOH 10
IUIOCKOCTH

3




Ilepnenaukynsp u
HAKJIOHHBIC: PACCTOSHUE OT

bubmuoreka [JOK

32 TOYKH J0 INTOCKOCTH, https://m.edsoo.ru/66fefad
pacCcTOsHUE OT NPSIMOM 10 d
IUIOCKOCTH
Ilepnenaukynsp u
HaKJIOHHBIC: pACCTOSTHUE OT bubnmoreka [JOK

33 TOYKH JI0 TIJTIOCKOCTH, https://m.edsoo.ru/a5b7b8e
pacCTOsHUE OT MPSIMOM 10 3
IUIOCKOCTH
Ilepnenaukynsp u
HAKJIOHHBIC: PaCCTOSTHUE OT bubnmnoreka [JOK

34 TOYKH A0 INIOCKOCTH, https://m.edsoo.ru/dbee22b
pacCTOsHUE OT MPSIMOM 10 c
IUIOCKOCTH
VYr1bl B IPOCTPAHCTBE: Yol bu6muoteka [IOK

35 | mexnay npsmoi u https://m.edsoo.ru/6b61b2b
IUIOCKOCTBIO 4
JIByrpaHHbIi yrou, bu6muoteka [IOK

36 | JsMHENHBIN yrou https://m.edsoo.ru/5fa0b3c
JIBYTPaHHOTO yTJia e
JIByrpaHHbIi yrou, bubnuoreka [{IOK

37 | JWHEWHBIA yroJ https://m.edsoo.ru/c7¢777e
JIBYTPaHHOIO yriia d

38 [leprieHAMKYASIPHOCTH bubnuoreka [JOK

MJIOCKOCTEH: IPU3HAK
NEPIECHINKYIIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da
3




IJTOCKOCTEM

[lepneHAUKyIJISIPHOCTD
IJIOCKOCTEN: IPU3HAK

but6mmoreka [JOK

39 https://m.edsoo.ru/ed9e2a8
MEePIEHANKYJISIPHOCTH ABYX .
MJIOCKOCTEH =
IlepnenauKyIIpHOCTD
P V}_/ P but6mmoreka [JOK
MJIOCKOCTEH: MpU3HaK
40 https://m.edsoo.ru/ba75dc5
MEePHEHANKYIISIPHOCTH ABYX .
MIOCKOCTEH -
. bu6nuoreka [JOK
Teopema o Tpéx
41 https://m.edsoo.ru/e4972¢cd
MEePIEHANKYJISIpax .
TeoneMa o Thix but6mmoreka [JOK
42 p P https://m.edsoo.ru/52188a7
MEPIICHINKYIIpax d
T N bubmuoreka [JOK
eopemMa o Tpéx
43 https://m.eds00.ru/9124673
MEePIEHINKYJIPax 6
KoHTponbHas padoTa mo
TEMaM
"TlepeHIUKYIAPHOCTE Bubmorexa ITOK
44 P Y2Ip o https://m.edsoo.ru/5b971ef
MPSIMBIX U TJIOCKOCTEH" 1 3
"V Tibl MEXAY IPSAMBIMU U B
IIOCKOCTIMH"
45 [ToHsiTHE MHOTOTPAHHUKA, bubnuotexa [JOK

OCHOBHBIC 2JICMCHTBI
MHOI'OI'paHHHKA, BBIITYKJIBIC

https://m.edsoo.ru/2d24e87
3




W HEBBIMYKJIBIE
MHOTOTPaHHUKU; pa3BEPTKA
MHOT'OTPaHHHUKA

IIpusma: n-yronpHas

IIPU3Ma; TPaHU U OCHOBAHHUS

MIPU3MBI; IIpsIMas U

bubnuoreka [JOK

46 https://m.edsoo.ru/b4ad63a
HAKJIOHHAs! TPU3MBI; d
OOKOBas M MOJTHAs -
MMOBEPXHOCTh MPU3MBI
ITapamienenunen,
MPSMOYTOJIbHBIN bubmorexa HOK
47 https://m.edsoo.ru/8a7be68
napajuiejenunesa u ero 3
CBOMCTBA
IInpamuna: n-yroapHas
nupaMuaa, TpaHu U
OCHOBaHUE MUPAMUJIBL; bu6muoteka [IOK
48 OOKOBas ¥ TIOJTHAs https://m.edsoo.ru/fblcdOa
MMOBEPXHOCTH MUPAMUJIBI; S
MpaBUJIbHAS U yCeUEHHas
nipamMuaa
49 | IlpaBuibHbIC bubnmorexa [JOK

MHOT'OI'PAHHUKU: ITOHATHE
IIPaBUIILHOTO
MHOI'OI'PAHHHUKA;
IIpaBUJIbHAS NIPU3MA U
[IpaBUJIbHAS TUPAMUA;
IIpaBUJIbHASL TPEYTOJIbHAS

https://m.eds00.ru/074¢c886
5




npamMuzia v NpaBUIbHBIN
TeTpadap; Kyo

IIpencrasienue o

bubnuoreka [JOK
50 | PABHIBHBIX https://m.edsoo.ru/a0fdd5b
MHOTOTpaHHHMKAX: OKTadIp, ¢
JOJIEKa3Ip U UKOCAdIP.
CummMmertpus B
NPOCTPAHCTBE: CUMMETPUS
OTHOCHTEIIEHO TOYKH,
MPSIMOM, TUNIOCKOCTH. bubnuoreka [JOK
51 ONeMEHTB CUMMETPUH B https://m.edsoo.ru/b9e777d
nupamMHuIax, 9
napaieNenuesaax,
MPaBUIIBHBIX
MHOTOTpaHHHKAX
Brrunciienue >1eMeHTOB but6mmoreka [JOK
52 | MHOrorpaHHHKOB: p&Opa, https://m.edsoo.ru/6cdbece
JIMarOHaJH, YTIIbI f
[Tnomanb 60KOBOIA
MOBEPXHOCTHU U MOJTHOMN
MIOBEPXHOCTH NPSAMOI bubnunoreka [IOK
53 MPHU3MBI, IUIOIAAL https://m.edsoo.ru/37d8415
OCHOBaHHH, TEOpEMA O 7
OOKOBOI TOBEPXHOCTH
IIPSIMOM PU3MBI
54 | TIlmomanb OOKOBOM bubmuoreka [JOK

IOBCPXHOCTU U

https://m.edsoo.ru/5603e30




MTOBEPXHOCTH NIPABUIIBHOU
MpaMUbl, TEOPEMA O

55

IO OOKOBOM b
ITOBEPXHOCTU yCEUEHHOU
MpaMUIbl
but6mmoreka [{OK

KonTponbhas pabota no
teme "MHororpaHHuku"

https://m.edso0.ru/a95f5c0
4

56

[Mousgatue 00 00BEME

bu6nuoreka [JOK
https://m.edsoo.ru/7ad0020
b

57

O0BEM TUpaMHUTBI

but6mmoreka [JOK

https://m.eds00.1ru/235171b
3

58

O0BEM upamMuIbI

bubmuoreka [JOK
https://m.edsoo.ru/f47dfefd

59

O0BEM TUpaMUIBI

but6mmoreka [{OK
https://m.edsoo.ru/79¢1031
2

60

O0bEM TUpaMuIbI

bubnuoreka [JOK
https://m.edsoo.ru/2faadc3f

61

O0bEM TPU3MBI

bubnuoreka [JOK
https://m.edsoo.ru/7985360
8

62

O06BEM pU3MBI

but6mmoreka [JOK
https://m.edsoo.ru/1e05389
0




but6mmoreka [{OK

63 | OO0bEM npu3Mbl https://m.edsoo.ru/482d3f5
1
KonTponbhas pabota mo bubnuotexa [JOK
64 teme "OO0BbEMBI https://m.edsoo.ru/28a6573
MHOTOI'PaHHHUKOB" c
[ToBTOpenue, 0000IIEHNE
. bu6nmorexa [IOK
CHUCTEeMaTH3aIs 3HAHUM.
65 . https://m.edsoo.ru/098beda
[TocTpoeHue ceuenuil B J
MHOTOTPaHHHKE h
[ToBTOpenwme, 0600IIEHNE
CHUCTEMaTH3aIs 3HAHUM.
Brruncienue paccTosHUIM:
MEXIYy TBYMS TOYKaMH, OT bubmmorexa {OK
66 Yy ABY . ’ https://m.edsoo.ru/f7792ba
TOYKH J0 MPSAMOM, OT TOUKH 9
JI0 TNIOCKOCTH, MEXIY B
CKPEIIHBAIOIIUMUCS
PSIMBIMU
bubmuoreka [JOK
HToroBast KOHTpOJIbHAS
67 https://m.edsoo.ru/b9146bc
pabota
0
68 | IloBTOpenue, 0000IICHNE bubnuorexa [JOK

CHUCTEMaTU3alMs 3HAHUMN.
Beruncnenue yrioB: MexIy
CKPEILIMBAOIINMUCS
IPSIMBIMU, MKy NIPSIMOU U
IJIOCKOCTBIO, ABYTPAHHBIX

https://m.edsoo.ru/56765e8
b




YIJIOB, YTJIOB MEXIY
IJIOCKOCTSIMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KJTACC

Ne KoauvecTBo yacoB JJIeKTPOHHBbIE
ara u(poBbie
n/ Tema ypoka Bcero Konrpoanurre Hpakrueckue fll3y'-leﬂl/lﬂ :)lﬁli()l)aIZOBaTe.]Ibele
- padoTbl padoTbI pecypen
Cibepa i uiap: ue?{Tp, bubmuoreka [JOK
1 PAIYC, HaMETD, 1 https://m.edso0.ru/0341bc2
IUIOIIAb TOBEPXHOCTH b
cdepbl a
B3aumHoe
pacrosoKeHue cepol 1
) IJIOCKOCTH; | bubmuoreka [JOK
KacareJjibHas IIOCKOCTh https://m.edsoo.ru/bed12a43
K chepe; miomaab
cdepnl
H3o0paxxenue chepsl,
3 mapapHa HHOCKO(ETII/)I. 1 bubmorexa LIOK
https://m.edsoo.ru/be1 572
CeueHus mapa
Hwmmaapuyeckas
MTOBEPXHOCTb,
oOpasyrorue bubnmoreka [JOK
4 HUINHAPAYECKON 1 https://m.edso0.ru/6054b8&¢c
IIOBEPXHOCTH, OCh 1
UUINHAPUYECKON
MMOBEPXHOCTHU
5 Hunuuap: ocHOBaHUS U 1 bubmmoreka [{JOK




OO0KOBast MOBEPXHOCTb,
oOpasyrolas 1 oChb;
[UIOIa s OOKOBOM U
IIOJIHOM ITOBEPXHOCTH

https://m.edsoo.ru/188f6216

N3o6paxkenue
LWIMHIpPA Ha
miockocTh. PazBéprka
uunuHapa. CeyeHus
LHWINHIpA
(TUTOCKOCTHIO,
napasuleibHON WiIn
NEPHEHANKYISIPHON OCH
AJTUHAPA)

bu6mmoreka [IOK
https://m.edsoo.ru/016e25eb

Konnueckas
MTOBEPXHOCTb,
oOpa3zyrorue
KOHHYECKOU
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOMN
MMOBEPXHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue u
BEpIIIMHA, 00pa3yromas
¥ OCh; TUIOMIA/Tb
OOKOBOM U MOJHOMN
[MOBEPXHOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/897dd3b
2

Y ceu€HHBIN KOHYC:
00pa3ymoIme 1 BHICOTA;

bubnuoreka [JOK
https://m.edsoo.ru/1468bab




OCHOBAHUSA U OOKOBas

3
MTOBEPXHOCTh =
N3o6pakenne koHyca
Ha TUIOCKOCTH.
Pa3Béprka KoHyCa.
CeueHus KOHYyca
10 (IIOCKOCTBIO, bubmmoreka [{JOK
napasuieIbHON https://m.edsoo.ru/Obdelbed
OCHOBaHHIO, U
IUIOCKOCTBIO,
MPOXOIAIIEH yepe3
BEPIITHHY)
KomMOunanus ten
11 BDAICHIS 1 0.5 bubmuoreka [JOK
pati ' https://m.edsoo.ru/3cefl0e5
MHOTOTPaHHUKOB
MHororpassuk,
ONMCaHHBIN OKOJIO
chepsr; chepa bu6mmoreka [JOK
12 . pe https://m.edsoo.ru/0b13615
BIIMCAHHAS B g
MHOTOTpaHHHK WJIU B -
TEJIO BpaIlEHUs
[Tonstre 06 00BEMeE.
13 OcHOBHbIE CBOMCTBA Bubmaorexa IJOK
.. https://m.edsoo.1u/26a03fb7
00BEMOB TeT
OGBEM MHEHIPa, bubnuoreka LIOK
14 https://m.edsoo.ru/5513d87

KOHYyca

b




O0BeM mrapa u

bu6mmoreka [IOK

15 0.5 https://m.edsoo.ru/d189bde
Iomak chepsl 5
[Tomo6HbIe TENa B
MIPOCTPAHCTBE.
CoOTHOIIIEHUS MEXKTY
16 - bubmuoreka [JOK
fa . https://m.edsoo.ru/810cfleb
MOBEPXHOCTEMH,
00BEMaMU TOJOOHBIX
TeN
Konrponsnas padora no
17 temam "Tena bubmuoreka [JOK
BpaieHus" u "O0beMbI https://m.edsoo.ru/4a33a8ab
Ten"
13 Bekrtop Ha mimockoct 1 bu6nuoreka [JOK
B IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cioxenue u bubmuoreka [JOK
BBIYMTAHUE BEKTOPOB https://m.edsoo.ru/23{4f089
20 YMHOXeEHHE BeKTopa Ha bubmmoreka [{JOK
YUCIIO https://m.edsoo.ru/dee379¢eb
Pasznoxenne BekTopa 1o
)1 TPEM HEKOMILIaHAPHBIM bubnmoreka [JOK
BekTopam. [IpaBuiio https://m.edsoo.ru/a28fd74e
napajuienenuneaa
22 Pemenue 3amay, bu6moreka [JOK

CBSI3aHHBIX C
IIPUMEHEHUEM [IPaBHII

https://m.edsoo.ru/5a82790
0




JIEUCTBUM C BEKTOPaMHU

Koopaunarso-
BEKTOPHBIN METOJ IIPU

bu6moreka [JOK

23
pemeHnu https://m.edsoo.ru/d3alfe30
reOMETPUUYECKUX 3a7a4
[IpssmoyronbpHas
CUCTEMa KOOpJMHAT B
bu6mmoreka [{OK
IIPOCTPAHCTBE.
24 0.5 https://m.edso0.ru/48db705
Koopaunats! BekTopa. 3
[Ipocreiime 3a1aun B B
KOOpAMHATAX
Yron mexny
75 BekTopaMu. CkansipHoe bubnuoreka LIOK
MIPOU3BEACHNUE https://m.edsoo.ru/725effc4
BEKTOPOB
Boeruucnenue yrios
26 MEK]ly IPSAMBIMHU U bubmorexa TIOK
7Y 1P https://m.edsoo.ru/8efbe78e
IJIOCKOCTSIMU
KoHnTtponbHas pabota 1mo
7 Tteme "BekTopsl n bubnuoreka [JOK
KOOPAVHATHI B https://m.edsoo.ru/77¢22fc5
npocTpaHcTse"
28 IToBTOpEHME, bubnuorexa [JOK

0000111eHNE N
CUCTEMATU3ALINAA
sHaHuil. OCHOBHEIE

burypsl, GaxTsl,

https://m.edsoo.ru/1780ba5
d




TEOpEMBI Kypca
TUTAHUMETPUH

29

IToBTOpEHwME,
00o011eHue 1
CUCTEMAaTH3aLNA
3HaHUNA. OCHOBHBIE
¢Gurypsl, QpaxTsl,
TEOpEMBI Kypca
IUTAHUMETPUU

bu6mmoreka [JOK
https://m.edsoo.ru/078cd18
4

30

[ToBTOpEHUE,
00001IeHNE U
CHCTEMAaTU3alIH
3HaHUHU. 3amaun
TUIAHUMETPUH ¥ METO/IBI
WX peIIeHUs

bu6mmoreka [JOK
https://m.edsoo.ru/7491efe0
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IToBTOpEHME,
000011IeHNE U
CHCTEMAaTU3alH
3HaHU. 3amadan
TUTAHUMETPHUH ¥ METO/IBI
WX pelIeHUs

bubmuoreka [JOK
https://m.edsoo.ru/4dffda97
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IToBTOpEHwME,
00001IcHHE U
CHCTEeMaTU3aIus
3Hannil. OCHOBHBIE

¢burypsi, GpaxTsl,
TEOpeMBI Kypca

bu6mmoreka [JOK
https://m.edsoo.ru/74b2ad9
1




CTEpPEOMETPUH

13 Hrtorosast KOHTpOJIbHAS ! bu6muoreka [JOK
pabora https://m.edsoo.ru/ec24dfc2
IToBTOpEHUE,

34 00001IcHIE 1 { bubnuorexa [JOK
CHUCTEMAaTHU3aLusa https://m.edsoo0.ru/f465d10e
3HAHUU

OBLIEE KOJIMYECTBO
34 1.5

YACOB I10 ITPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

1. IIporpammel o reomerpun Kk yueOuuky 10-11. ABtop Atanacsu JI.C., B. @.
Byry3zos, C. b. Kagomues u np. (CoctaButens coopHuka mporpamm: T.
A .bypmuctposa. «IIpocsemenuey, 2009)

2. I'eomerpus, yueO. ansa 10-11 kin./ [JI.C. Artanacsn, B.®. byry3os, C.b.
Kagomues u ap.] — 16-e uza. — M.: IIpocsemienue, 2008

3. 'eometpusi: pabouas terpaab aus 11 k. /JI. C. AtanacsH, B.®. byty30B,
I0.A. I'ma3zkoB, U.U. IOguna. — M.: IIpocsenienue, 2010

4.3uB b.I'. 'eomerpus: Jlunaktuueckue marepuanst ais 11 knacca/ b.I'. 3uB,
B.M. Meinep. — M.: [Ipocsemenne, 2007

5. N3yuenne reomerpun B 10-11 kimaccax: MeToAMYECKUE PEKOMEHIAIINU: KH.
s yaurens/ C.M. Caaxksia, B.®. byty3os]- M.: [Ipocsemenue, 2007

6. CmupHoB B.A. [Tnanumerpus: nocodue st noaroroBku k EI'D/ Tlox pex.
N.B. Smenko u A.B. Ceménona. — M.: MITHMO, 2009

7. CmupHoB B.A. Crepeomerpus: nocodue st noarotosku k EI'D/ Tlox pen.
N.B. SImenko u A.B. Ceménona. — M.: MITHMO, 2009

8. CmupnoB B.A. EI'D. Maremaruka. 3agada C2. ['eomerpusi.
Crepeomerpus./Ilon pen. A.JI. Cemenona u U.B. Amenko. - M.: MITHMO,
2010

9. T'opnun P.K. EI'D. Maremaruka. 3agaya C4. ['eomeTpus.
[Tnanumerpust./Ilon pea. A.JI. Cemenona u 1.B. SAwmenko. - M.: MITHMO,
2010

10. CmupnoB B.A. Crepeomerpusi. 3apaua B9: pabouas Terpaas 1ist
noaroroBku k EI'D/ Ilox pen. N.B. Amenko u A.B. CeménoBa. — M.
MIHMO, 2010



METOAUYECKUE MATEPUAJIBI IS YUUTEJIA

1. IIporpammel o reomeTpun K yueouuky 10-11. ABrop Atanacsn JI.C., B. ©.
Byry3sos, C. b. Kagomues u np. (CoctaButens coOopHuka mporpamm: T.
A .bypmuctposa. «IIpocsemenuey, 2009)

2. I'eomerpus, yue6. qiusa 10-11 ./ [JI.C. AtanacsH, B.®. byty3os, C.b.
Kanomues u ap.] — 16-e u3n. — M.: IIpocsemenue, 2008

3. 'eomerpusi: pabouas Terpanb st 11 k. /JI. C. Atanacsn, B.®. byTty308,
10.A. I'nazkos, U.W. FOnuna. — M.: [Ipocsemenue, 2010

4. 3uB b.I'. 'eomerpusi: Aunakruyeckue matepuanst s 11 xnacca/ b.I'. 3us,
B.M. Meunep. — M.: IIpocsemenne, 2007

5. N3yuenne reomerpun B 10-11 kimaccax: MeToaM4ecKue peKOMEH AU KH.
st yautenst/ C.M. CaaksiH, B.®. Byry3os]- M.: IIpocBemenue, 2007

6. CmupaoB B.A. Ilnaaumertpusi: mocobue myist moarotoBku k EI'D/ Tlox pen.
N.B. fmenko u A.B. Ceménona. — M.: MITHMO, 2009

7. CmupaoB B.A. Ctepeomerpusi: mocobue jyist moarotoBku k EI'D/ Tlox pen.
N.B. fmenko u A.B. Ceménona. — M.: MITHMO, 2009

8. CmupHoB B.A. EI'D. Maremaruka. 3anaya C2. I'eomeTpus.
Crepeomerpus./Ilox pen. A.JI. Cemenona u 1.B. fAmenko. - M.: MITHMO,
2010

9. T'opaun P.K. EI'D. Maremaruka. 3agaua C4. ['eomerpusi.
[Tnanumerpus./Ilox pen. A.JI. Cemenosa u 1.B. fAmenko. - M.: MITHMO,
2010

10. CmupnoB B.A. Crepeomerpusi. 3anaua B9: pabouas trerpans mist
noxaroroBku k EI'D/ Tlog pea. U.B. SAmenko u A.B. Ceménona. — M..:
MIIHMO, 2010

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



1. www. edu - "Poccuiickoe o6pazoBanue" denepanbHblii MOPTAL.

2. www. school.edu - "Poccuiickuii o0mieo0pa3oBarenbHbIi TopTan'.
3. www.school-collection.edu.ru/ Enunas komnekuus uudpoBbix
00pa3oBaTEeNBLHBIX PECYPCOB

4. www.mathvaz.ru - docke MIKOJIBHOTO yUUTENsI MATEMaTUKU

5. www.it-n.ru "CeTb TBOpUECKUX yUHUTENCH"

6. www .festival.1september.ru decTruBab Mearorn4ecKux UaACH

"OTKpBITHIA ypOK"
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