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HOACHUTEJBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, yMEHHE BBIIBUTaTb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
¢u3znyeckux 3aaau.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEH OOydYaOmUXCs TMpH
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
ceM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(ECCHOHAIBHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUH Ha YIIIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacipeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTyphl U
¢dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUSI OKPYXKAIOIIEr0 MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

dbopMupOBaHrE YMEHUs paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATHHOM
MHUpE MHOTOTPAaHHUKH M Tella BpalIeHHs, KOHCTPYHPOBATh TE€OMETPUUYECKUE
MOJIENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHUECKUX TEOpHi, (OpMHUpPOBAHWE MOHMMAHUS POJIU AKCHOMATHKH TIpU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pellleHusl, YMEHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PEeUICHHs] CTEPEOMETPUUECKUX 3ajau U 3a]1a4 C MPAKTUUECKUM COJIepKaHHUEM,
dbopMupoBaHHE TPENCTaBICHHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00yJarOnIMXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKIX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KM3HEHHBIX CUTYyalUsX U IPU U3YyYEHUU APYTHX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIBbHBIMU JMHUAMU yuyeOHOro kypca «l'eomerpusi» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YriyOJIEHHOM YpOBHE OOy4YeHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE IMPEAMETHBIM pe3yibTaTaMm ocBoeHusi denepanbHoil paboueit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb ~ HEOJHOKpPATHO. OTO MO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH MOHATHAMM M HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 daca: B 10 ximacce — 102 4gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM MOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEW B MMPOCTPAHCTBE: NapajlIeIbHbIE
IPSAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IIPAMOU
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
buryp B mapaysiesibHOW MPOEKIUU. YTIbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJI
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: NEPIIEHINKYJIPHBIC MPSMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKIOHHBIE: PACCTOSSHUE OT TOYKHU 10 IIJIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYriael B MPOCTPAHCTBE: YroJl MEXAY IPSAMOM MU INIOCKOCTBIO, JIBYTPAHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYIPAHHBIX YTIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJHAS OBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBolicTBa péOGep M OOKOBBIX TI'paHel
MpaBUILHOW TUpaMubl. [IpaBuibHBIE MHOTOTPAHHUKHU: MpaBWJIbHAA NpU3Ma U



NpaBWIbHAs MHpPaMHIA, TPaBUIbHASA TPEYTrOJbHAs NUpPaMUla U NPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadJp,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSMOM TMPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuielienunena, CUMMETPHUS MPAaBWIBHBIX NPHU3M, CUMMETpPUS IPaBUIBHOU
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIEMCTBUSA ¢ BEKTOPAMMU: CIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. lIpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pas3loKEHWH BEKTOpa 1O TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsmoyrospHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEkKIy BekTopamu. CKalspHOE MPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[loHATHs: UOUIMHAPUYECKAs IIOBEPXHOCTb, KOHUYECKassh IOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrouue MoBepxHocTed. Tema BpalieHUs:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00paxeHue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u koHyca. Cummerpusi cepsl u
mapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW MpPU3MBbI, [WIKHJpA, TUPAaMUIbl U KoHyca. O0BEM 1Iapa U MapoBOTO
CErMEHTA.

KomOunanuu Ten BpaimieHuss U MHoOrorpaHHukoB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAs OKoJo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c



miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsTHE MHOrOrpaHHUKa,
ONMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, roMoTeTus. PemieHue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIllCHUS: CEUCHUS LIJIMHAPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEUYCHHUs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIINHY), CEUCHUS 1Iapa, METOJIbI MOCTPOECHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIEH TIIOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YMHOXEHUA. [IpsiMoyronbpHas
cucrteMma KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. Paznoxkenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TPHU PEHICHHUH TI'€OMETPUUYECKHUX
3a1ad.

J{BUKeHUSsI B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBW)XEHUN: TapauIelbHBIA IEPEHOC,
LEHTpaJbHasl CUMMETPHS, 3€pKajJibHasi CUMMETpPHs, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUM,
MPOLETyp TPaKTaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUNCKON Tpa)kKIaHCKOW HJIEHTUYHOCTH, YBOXKCHHS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) TyXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

OCO3HAHHWE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocnuTaHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, peryispHas (GU3NYEeCcKash aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1ad MaTeMaTHYCCKON HAMPaBICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/bl, 0CO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTHISCKUX MPOo0IeM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MAaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IIO3HAHHUS MUDA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Bba3oBble jioruyeckue geiicTBus:

— BBISIBIIATH 17} XapaKTEepHU30BaTh CYILIECTBEHHBIE IPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, TOHATUN, OTHOLIEHUM MEXAy TIOHSATUSAMH,
(bopMyaMpoBaTh ONpPEAEIICHHs MOHITHI, YCTaHABIMBATH CYLIECTBEHHbBIN MPU3HAK
KJaccu(ukanmy, OCHOBaHMS 1 OOOOINEHHST M CpPaBHEHHUS, KpUTEPUU
IIPOBOJIMMOIO aHAJIN3a;

- BOCIIPUHUMATh, (QOPMYJIUpPOBaTh M MpeoOpa3oBbIBATh  CYXKJICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

- BBISIBIIATH ~ MATEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
IpoTUBOpEUMs B (paKTax, NAHHBIX, HAOMIOJEHUAX W YTBEPXKICHUSX, MpeasiaraTh
KPUTEPHUH IS BBISBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYMIA;

— JIeNaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTWKH, JAEIYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUU;

—~IPOBOJIUTh ~ CAMOCTOSITEJILHO  JIOKAa3aTelIbCTBA  MaTeMaTHYECKUX
YTBEPKJIEHUM (MpsMble M OT TPOTHUBHOIO), BBICTPAUBATH AapryMEHTAIUIO,
IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U
BBIBOJIBL;



- BBIOUpATh CIOCOO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO
BapHAHTOB  pEUICHHS, BHIOMpaTh HamOoJee MOAXOMAIIMH ¢ y4eToM
CaMOCTOSITENTLHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebckue AeiCTBUS:

—HCTOJIb30BaTh BOMPOCH! KaK HUCCIEAOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH THUMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

—MpPOBOJUTH  CAaMOCTOSITENIbHO  CIUIAHMPOBAaHHBIA  DKCIIEPUMEHT,
UCCIIEIOBAaHUE TIO0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTU4YeCKOTo OOBEKTa,
SIBJICHUS, TPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKIYy OOBEKTaMH, SIBICHHUSMHU,
IPOIIECCaMU;

—CaMOCTOSITENIbHO ~ (OPMYyJIMpPOBaTh  O0OOIIEHHS U BBIBOABI IO
pe3yibTaTaM  MPOBEAEHHOTO  HAOJIOJEHUS,  WCCIEOBAaHUSA,  OIEHUBATH
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 00OOILICHMI;

— IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATh
MPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nundopmanueii:

—BBISIBIIATH JAe(UIUTH UHPOPMALIUU, JAHHBIX, HEOOXOJUMBIX ISl OTBETA
Ha BONIPOC U JJIA PEIICHUS 3a]1a4H;

—BBIOWpAaTh  WH(OpPMAIMI0O W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAIIM3UpPOBaTh, CHUCTEMATHU3UPOBATh W  HUHTEPIPETUPOBATH  HH(OpPMAIHIO
pa3IMyYHBIX BUAOB U (HOPM MPEICTABICHHS,

—CTPYKTYpPUpPOBaTh HMH(POPMAIIMIO, TPEACTABIATH €€ B Pa3IMYHBIX
dbopmax, WILTIOCTPUPOBATH TpadhUIECcKH;

—OIICHUBATh  HAIE&KHOCTH  WMH(OOpPMAIMM  TMO  CaMOCTOSITEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS
Oo0wmenne:

—BOCIpUHUMATh U (OPMYIHPOBaTh CYXACHHS B COOTBETCTBUU C
YCIOBUSIMU U LEJISAMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUKY
3pEHUs B YCTHBIX U MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUS
3aJlayu, KOMMEHTUPOBATh MOJyUYEHHbBIN pe3yJIbTaT;

—B XO0Je OOCYXJIEHHUS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYX)IAaeMOu
TEMBI, IPOOJIEMBI, peIIaeMOM 3aJaul, BHICKA3bIBAaTh UJCH, HAlLlEJICHHbIE Ha TMOUCK
pELIEHUs], COINOCTABIATh CBOM CYXKIEHUS C CYXICHUAMH JPYIUX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jiMuue U CXOACTBO IMO3ULHUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;



—~TIPEACTABISATh  pPE3yJbTaThl  pPEIIeHUs  3a7a4yd,  SKCIEPUMEHTAa,
UCCJIEIOBAHUSI, TPOEKTa, CAMOCTOSITEIBLHO BbIOMpATh (QopMar BBICTYIUICHHUS C
y4€TOM 3aJ1ay PE3EHTAIMU U OCOOCHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

—COCTaBJIITh IUJIaH, aJTOPUTM PEIICHUS 3a7adyd, BbIOUpATh CIOCO0
pemeHuss ¢ y4€TOM HMEIOIIMXCSI PECypCcOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUpPOBaTh WU KOPPEKTUPOBATH BAPUAHTHI PEIICHUN € Y4ETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

—BJAJCTh HaBbIKAMU I[IO3HABATENBHOU pedIeKCud Kak OCO3HAHUSA
COBEPIIIAEMbIX JIEUCTBUI U MBICIHUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIecca U Pe3ysibTara PEIICHHs
MaTeMaTUYECKOM 3a7auu;

—TPEeABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TPH pEUICHUU
3aJlayd, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJCHHBIX OIMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

—OIICHUBATh COOTBETCTBUE pe3yJbTaTa MU U YCIOBUSIM, OOBSCHSITH
MPUYUHBI IOCTHXKEHUSI WJIM HEJIOCTUXKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEJIbHOCTD:

—TMOHMMAaTh M MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHJIHOW U
WHIUBUYyaIbHOW pabOThl TpHU pEHIeHUH Y4eOHBIX 3a7a4, MPUHUMATh 1Eehb
COBMECTHOM JesATEIbHOCTH, TUIAHUPOBATH OPraHU3allMI0 COBMECTHON paboTHI,
pacrpenensTh BUAbl pabOT, JOTOBApUBATHCSA, OOCYXKIATh MPOIECC W PE3yibTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

—y4acTBOBaTh B TPYNMNOBBIX ¢dopmax paboTsl (0OCykaeHus, oOMeH
MHEHUW, «MO3TOBBIE IITYPMbD» W HWHBIEC), BBITIOJHITH CBOI 4YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaHJbI, OIICHHBATh
Ka4ueCTBO CBOEr0 BKJaja B OONIUH MPOAYKT MO KpUTEPUsIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca o0yyaronuiicss Hay4uTcs:
—CcBOOOIHO OINEpPUPOBATH OCHOBHBIMU TOHATHUAMU CTEPEOMETPUM TpPHU
pELICHNH 337a4 ¥ IPOBEACHUHM MATEMATHUYECKUX PACCYKIECHUN;



—IPUMEHATh aKCUOMBI CTEPEOMETPUU U CIIEJCTBUS U3 HUX IPU PELICHUU
reOMETPUYECKUX 33/1a4;

—KJIacCU(PUIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSAMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

—CBOOO/IHO  ONEPUPOBATH MOHATUSMHU, CBA3aHHBIMU C YIJIAMH B
IIPOCTPAHCTBE: MEXKY MPSMBIMU B TPOCTPAHCTBE, MEXKAY MPSAMOM U MIIOCKOCTHIO;

—CBOOOJTHO OIIEPUPOBATH MOHATHUIMHU, CBSI3AHHBIMU C MHOTOI'PaHHUKAaMU;

—CBOOOJTHO Pacro3HaBaTb OCHOBHBIE BHUbl MHOTOIPAaHHUKOB (IIpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunena, Kyo);

—KJacCU(QHUIMPOBAaTh  MHOTOTPAaHHWKH, BbIOWpass OCHOBaHUSA IS
KJIaCCU(UKALUY;

—CBOOO/IHO  ONEpPUPOBAaTh MOHATUSMM, CBSI3AHHBIMHM C  CEUEHUEM
MHOTOI'PaHHHUKOB IUIOCKOCTBIO;

—BBINOJIHATh ~ IAPAJUIEIBHOE,  LEHTPAIBHOE M OPTOrOHAJIBHOE
IPOEKTUPOBAHUE (UTYp HA IUIOCKOCTh, BBINOJHATH H300paxkeHus (Uryp Ha
IUIOCKOCTH;

—CTPOUTH CEUYEHHS] MHOTOI'PAHHUKOB PA3JIMYHBIMH METOIAMH, BBITOJIHATh
(BBIHOCHBIE) IIOCKHE YEPTEXH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHU3Y;

—BBIUMCIATh IUIOLIAAM  IOBEPXHOCTEH MHOTOTPAaHHUKOB  (IIpU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (POpMYT;

—CBOOOJTHO OMNEPUPOBATh TMOHATUAMH: CHUMMETPUSL B IPOCTPAHCTBE,
LHEHTP, OCb W IUIOCKOCTh CHUMMETpPHUHU, LIEHTP, OCh M IUIOCKOCTb CUMMETPHUH
durypsr;

—CcBOOO/IHO ONEPUPOBATH MOHATHUSMHU, COOTBETCTBYIOLIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

—BBIIOJIHATH JEHCTBHS HAJl BEKTOPAMU;

—pemars 3a7Ja4d Ha JI0KAa3aTeIbCTBO MATEMAaTUYECKUX OTHOLIECHUN U
HaXOXKJEHUE TE€OMETPUYECKHX BEJIHMYMH, IPUMEHSS HW3BECTHBIE METOIBI IPHU
pELICHUH MaTeMaTUYEeCKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CJI0KHOCTH;

—IPUMEHATh MPOCTEUIIME MPOrpaMMHBIE CpPEJICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

—U3BJIEKaTh, MPEOOpPa30BbIBATh M HHTEPIPETUPOBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX;

—IPUMEHATh TOJYyYEHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh PEAIbHbIE CUTYAllUU, MPUMEHSTh U3yYEHHBIE MTOHATHUS B MpOIlecce
MOKMCKA PEIICHUsS MaTeMaTUYeCKu c(hOopMyIMpPOBAHHON MPOOIEMBI, MOACIUPOBATH



pealbHbIE CUTYallMu HA S3bIKE T€OMETPUH, UCCIEN0BATh MOCTPOEHHBIE MOJEIHU C
UCITIOJIb30BAaHUEM I€OMETPUUYECKUX MTOHATUHN U TEOpEM, arrapara ainreopbl, pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BEJINYUH;

—UMETh TIPEACTABICHUSI 00 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU KaK
COCTaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca o0yyaronuiicss HAyquTCs:

—CBOOOJITHO OMEpUPOBATh MOHSATUSIMHU, CBSI3aHHBIMU C LIMJIMHIPUYECKOM,
KOHUYECKON U chepruuecKoi MOBEPXHOCTIAMH, OOBSICHATH CIIOCOOBI MOTYUYEHUS;

—ONEpUPOBaTh MOHATUSIMH, CBSI3aHHBIMU C  TEJIAMU  BpAILCHHUS:
HUJIMHAPOM, KOHYCOM, chepoid U Iapom;

—pacmo3HaBaTh Tela BpameHus (MWIMHIAP, KOHYC, chepa W 1map) u
OOBSACHATH CIIOCOOBI OJIYYEHHSI TEJl BPAILICHUS;

—KJIacCU(UIIMPOBATH B3aUMHOE PACIOJIOKEHUE Cephl U MIIOCKOCTH;

—BBIYUCIISATh BEJIMYUHBI AJIEMEHTOB MHOTOTPAHHUKOB M TEJI BpalllCHMUS,
O0bEMBI W IUIOMIAJAM TOBEPXHOCTEM MHOTOIPAHHUKOB M TEJ BpAIlCHHUS,
Tr€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOpMYIT;

—CBOOOJTHO OMEPUPOBATH MOHATUSIMHU, CB3AHHBIMU C KOMOMHAIIUSIMU Tell
BpalIeHUs] U MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIIMCAHHBINA B CEpy U ONMUCAHHBIN
okoJ10 cepsl, chepa, BHucaHHAsI B MHOTOTPAHHUK WM TEJIO BPAIllCHHUS;

—BBIYUCIISATh COOTHOIICHUS MEXKIY IUIOMIAsIMU TIOBEPXHOCTEH U
00BEMaMH TTOJIOOHBIX TEJI;

—U300pakaTh W3y4aeMble (QUTYpPHI, BBHIMOJIHATH (BBIHOCHBIE) TUIOCKUE
YepTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP: BUJI CBEpXY, COOKY, CHH3Y,
CTPOUTH CEYEHUS TEJ BPALICHNUS;

—U3BJIEKaTh, HWHTEPIPETHUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
pUCYHKaX;

—CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

—BBITIOJIHATH OTEpalluK HaJl BEKTOPAMU;

—3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;

—pemiaTh TEOMETPUYECKHE 3a/layd Ha BBIUYKCICHUE YIJIOB MEXIY
OPSIMBIMA U THIOCKOCTSIMH, BBIYHCIICHUE PACCTOSIHUM OT TOYKH JI0 IJIOCKOCTH, B
1EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPU PEIICHUU;

—CBOOOJTHO OMEpPUPOBATh TMOHSTUSMH, CBSI3aHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUXKCHUMN;

—BBINIOJHATh HM300pKEHUS MHOTOTPAHHUKOB UM TEJ BpAIICHUS TIPU
[apajlyIeIIbHOM IIEPEHOCE, LIEHTPAIbHOM CUMMETPHUH, 3€PKAJIbHOM CUMMETPUU, IIPU
MIOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus MOA00uS;



—CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJI BPAILICHHS: CEYECHUS UIUHAPA
(mapayiuienbHO M NEPHEHAMKYJSIPHO OCH), CEYeHHs KOHyca (MapasuielbHble
OCHOBAHMIO U MPOXOISIINE Yepe3 BEPIINHY), CEUCHUS I1apa;

—HUCIIOJIb30BaTh METOJIBI IMOCTPOCHUSI CEUEHMI: METOJ CJIENOB, METOL
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIEH TIOCKOCTH;

—IOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

—TPUMEHATh TeOMETpUYEeCKUe (DAKTHI JJIsI PEIICHUSI CTEPEOMETPHUECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJ]aHbl B IBHOUM M HEABHOM (opMme;

—pemaTth 3aJa4d Ha JI0Ka3aTeJIbCTBO MAaTeMaTUYECKMX OTHOLICHHA U
HaX0XXJICHUE TEOMETPUUECKUX BEIINYUH;

—IIPUMEHATH IIPOIPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIOHHBIE
CUCTEMBI [IpU PELICHUU CTEPEOMETPUYECKUX 3a/aY;

—IPUMEHATh  IIOJYyYCHHBbIE 3HAHUS HA  NPAKTUKE: CpPaBHUBAT,
aHAJIM3UPOBaTh W OLEHUBATh pEAIBHBIE CUTYyallUH, IPUMEHITh W3YYCHHBIE
IIOHATHSI, TEOPEMBI, CBOMCTBA B IPOLECCE ITOMCKA PEIICHHUS MaTEMaTHYECKH
c(OopMyJIMPOBAHHON MNPOOJIEMBI, MOJEIUPOBATh PEAJBHBIE CUTYallUM Ha SI3bIKE
F€OMETPUM,  HUCCIENOBAaThb  IIOCTPOCHHBIE  MOJEIM C  HCIOJIb30BaHUEM
F€OMETPUYECKHX TOHITHI M TEOpEM, ammapara aiareOpbl, pelmaTbh TPaKTUYECKUe
3a/1a41, CBSI3aHHBIE C HAXOKIECHUEM I'€OMETPUYECKUX BEITUYMH;

-~ MMETh MpEACTaBICHUS 00 OCHOBHBIX 3TAlax Pa3BUTHUS M'€OMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsinuecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipaxrieckne (uudpossbie)
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 BBeneHue B cTepeoMeTpuio 23 1
2 B3aumHoOe pacrosnoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 8
IIPOCTPAHCTBE
4 HepneHL[HISmepHOCTL IPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBI ¥ pacCcTOSHUS 16 1
6 MHororpaHHuKu 7 1
7 BekTopsl B IpOCTpaHCTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m I:;;?;Z':f;::me PASACIIOn W TEM Beero Kontposbubie IIpakTnueckue E)Ig;g? OOBB:TIE?ILHH e
padoTshI padoThI pecypebi
1 AHaMTHYECKast TEOMETPHS 15 1
5 [ToBTOpEHME, 06061HCHIiIe u 15 1
cHCTEeMaTH3alus 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Inomaay noBepxXHOCTU U OOBEMBI 9 1
KPYTJbIX TEJ
6 JIBrxenus 5 1
7 [ToBTOpEHwME, 0606HI€HI:I€ " 17 5
CUCTeMaTH3aIMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TIpaBUIIa N300paKCHUS HA PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[TonsATHS: IEpeceKaroIuecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

MHororpaHH1KH, U300pa’keHUE MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

https://resh.edu.ru/subject/17/

MHororpaHHuKH, U300pakeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIIECACTBUS
U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBBHIE CIEACTBHS

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/




U3 HUX

10

11

12

13

14

15

AKCHOMBI CTEpEOMETPHH U NIEPBBIE CIECICTBUS
n3 HUX. CocoObl 3aaHus TPSIMBIX U
IUIOCKOCTeH B mpocTpaHcTBe. O003HaUEHHS
MPSIMBIX U IJIOCKOCTEMN

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 ux peopa.
N300paxkeHue nmepeceueHus oIydeHHBIX
IIJIOCKOCTEN. PackpamBaHue MOCTpOEHHBIX
CCUCHMI Pa3HBIMH [IBETAMH

N300pakeHue ceueHuil nupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300paxeHue nmepeceueHus moaydeHHBIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUYeHUM Pa3HbIMHU IBETaAMHU

N300pakenue ceueHuil nmupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N3o0paxkeHue nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUYeHUM Pa3HbIMHU IBETaAMU

N300parkeHne ceueHnil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N3o0pakeHune nepeceueHust moayueHHbIX
IIJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CeUeHUM Pa3sHbIMH IBETAMU

Merton ciaeaoB O MMOCTPOCHUMA cedeHU

Mertoz ciie1oB /Uit IOCTPOCHHS CEUCHUH.
CBolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/




16

Meroa cnesoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHuid NPSAMbIX U
IIJIOCKOCTEN

https://resh.edu.ru/subject/17/

17

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3qaHme BHIHOCHBIX
YepTeKel U 3aMuch IIaroB MOCTPOCHUS

https://resh.edu.ru/subject/17/

18

19

20

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM ToukaMm Ha p&opax. Co3laHue BRIHOCHBIX
YepTeKel 1 3aMKCh IaroB MOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. CozmaHue BHIHOCHBIX
YepTeKel U 3alucCh [IaroB MOCTPOSHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TouKaM Ha péopax. Co3aaHne BBIHOCHBIX
YepTeKEH U 3allNCh 11aroB MOCTPOEHUS

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEYroJbHUKOB

https://resh.edu.ru/subject/17/

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHHSIX Ha BEIHOCHBIX
yepTexax. Mctopus pa3zBuUTHS TUTAaHUMETPHH
U CTEPEOMETPUHU

https://resh.edu.ru/subject/17/

23

24

KonrtponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenuns"

B3anMHOe pacnosnokeHue npsMbIx B
npocTpancTBe. CKpeNMBaOLUIUECs MPSMBIE.
[Ipu3Haky CKpemUBaIOIUXCA MPSAMBIX.
[TapajutenpHbIE IPSMBIE B IIPOCTPAHCTBE

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/




25

26

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOM MapaijiebHOI
JTAHHOU MPSIMO, TPOXOALIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIeH Ha JaHHOU
npsamoii. Jlemma o nepeceyeHun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpexX MpsMbIX. Teopema o

TpEX MmapajuieNbHBIX NpAMbIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUS.
N3o6paxenue pa3HbIX GUTyp B MapayjieibHON
MIPOEKIINU

https://resh.edu.ru/subject/17/

28

[enTpanbHas npoekuus. YToui ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJ MEXIY
MPSIMBIMH

https://resh.edu.ru/subject/17/

29

30

31

3aza4yM Ha JOKa3aTeNIbCTBO M UCCIIEN0BAHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

ITonATHS: MapaIeNbHOCT IPAMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajyIeIbHOCTU MPSMON U MIIOCKOCTH.
CBoiicTBa napayuIeIbHOCTH MPSIMOM U
IUIOCKOCTH

['eomeTpHrueCcKHe 3a/1aui Ha BHIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3aHHBIC C
MapalyICJIbHOCTBIO IMTPSAMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

32

[TocTpoeHue ceueHus, NpOXOIAIIETO YEPE3

https://resh.edu.ru/subject/17/




JAHHYIO IPSIMYIO HA YepTEkKE U
MapajyIeIbHOrO0 IPYyrou npsmoil. Pacuér
OTHOLUEHUH

33

[MapannenbHas NpoeKIKs, IPUMEHEHUE JUIS
MOCTPOCHHSI CeUeHUH KyOa u
napauienenumnena. CeoncTaa
napauiesienune1a i MpU3Mbl

https://resh.edu.ru/subject/17/

34

35

36

37

38

[TapannensHbie muockoctu. [pusnaku
MapajuIeIbHOCTU JBYX IJIOCKOCTEH

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTHU IJIOCKOCTH, IPOXOASAIIEH
yepe3 TOUKY, HE IPUHAIEKAITYIO TaHHOU
MJOCKOCTH U CJICICTBHUS U3 HEE

CBoiicTBa napaieNbHbIX TUIOCKOCTEN: O
MAPAITIENBHOCTH MPSAMBIX [IEPECEUCHUS TIPU
MEPECEUCHUH JBYX MapalIeIbHBIX
IJIOCKOCTEMN TpEeThEen

CBoiicTBa napanenbHbIX MIOCKOCTEN: 00
OTpe3Kax NapajulIeIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEXK]y NTapaljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHHUH NTPSIMOM ©
IBYMsI TapaJlJIeIbHBIMU TIOCKOCTSMHU

IToBropenue: Teopema [Tugaropa Ha
IJIOCKOCTH

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

39

40

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesenumena

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/




Brruncnenue UIMH OTPE3KOB B KyOe U

41 https://resh.edu.ru/subject/17/
IPSIMOYTOJIBHOM HapaJuIeIenuIeae
IlepneHUKYISAPHOCTD NPSMOM U IIIOCKOCTH.

42 [Tpu3Hak neprneHIMKyIIPHOCTH TPSMO U https://resh.edu.ru/subject/17/
TUIOCKOCTH
[TepnieHAMKYIAPHOCTH MPSIMOM U TIJIOCKOCTH.

43 [Tpu3HaK nmeprneHauKyISIPHOCTH IPSAMOU U https://resh.edu.ru/subject/17/
TUIOCKOCTH
Teopema o cymiecTBOBaHHU U

44 CAHHCTBEHHOCTH MO, NPOXOAALLLCi %P © https://resh.edu.ru/subject/17/
TOYKY IPOCTPAHCTBA M NEPIECHIUKYISPHOH K
TUIOCKOCTH

45 [TiockocTn 1 NepHeHAUKYIISPHBIE UM TPSMbIE htps://resh.edu.ru/subject/17/
B MHOTOTPaHHUKAX

16 [T1ockoCTH ¥ IEPIICHIMKYIISIPHBIC UM TIPSMbIC htps://resh.edu.ru/subject/17/
B MHOTOIpaHHUKAX
I1 Nl .

47 CPUCHIHHIYIEP M HAICIOHHAL, IOCTPOCHIC https://resh.edu.ru/subject/17/
NEePIEeHUKYIISIPa U3 TOUKU Ha TIPSIMYIO
IT Nl .

48 CPUCTIMRYIAP M HAICIOHHA, ~10CTPOCHHe https://resh.edu.ru/subject/17/
NEePIEeHUKYIISPa U3 TOUKU Ha IPSIMYIO
T S .

49 copewma 0 TPEX MepCHANKYJIAPAX (1piMas i https://resh.edu.ru/subject/17/
oOpatHas)
T & .

50 copema 0 TpEX MepICHANKYIAPAX (TpaMas https://resh.edu.ru/subject/17/
oOpatHas)

51 VYToa MeXIy CKPEIIUBAOIIUMHUCS TPSIMBIMU https://resh.edu.ru/subject/17/
I1 .

52 OUCIC TIEPTICHAMIYIIIPHBIX TPAMBIX © . https://resh.edu.ru/subject/17/
MOMOIIBIO MEPICHIUKYIISIPHBIX MJIOCKOCTEH

53 OpTOroHaabHOE TPOCKTUPOBAHUE https://resh.edu.ru/subject/17/




54

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
MPaBUWJILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHON TPOEKINH

https://resh.edu.ru/subject/17/

55

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
[IPaBUJILHOM IIMPAMUJIBI C TIOMOLIBIO
OPTOTrOHAJILHOM IPOEKIINU

https://resh.edu.ru/subject/17/

56

57

CummeTpus B IPOCTPAHCTBE OTHOCUTEIBHO
wiockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

[Ipu3Hak NeprneHIuKyIIpHOCTU MPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUHI

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PaccTOSHUM OT TOUKH [0 IIOCKOCTH

https://resh.edu.ru/subject/17/

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH JO MIIOCKOCTH
CriocoObl OIYCTUTD MEPIIEHANKYIISAPBI:
CUMMETpPHUS, CABUT TOYKH I10 NapAJIICIbHOU
psAMON

CrBur 1o HenmapayyIeIbHOU MPSIMOH,
U3MEHEHUE PACCTOSHUN

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

62

Kontponbnas padota "B3anmuoe
pacIooKEHNE MPSIMBIX U TNIOCKOCTEN B
pocTpaHcTBe"

https://resh.edu.ru/subject/17/

63

64

IloBTOpEHME: Yyron Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJIBHOM
TPEYToJIbHUKE, TeOpeMa KOCUHYCOB

IloBTOpEHME: Yroa MeXAy
CKPEILMBAIOINMUCS IPSIMBIMU B

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/




IIPOCTPAHCTBE

65

66

FCOMCTpI/I‘IeCKI/IC MCTOJbI BEIYUCIICHUS yIjIa
MCKAY NPSAMBIMA B MHOT'OI'PAHHUKAX

JByrpanubiii yroja. CBONCTBO JTUHEHMHBIX
YIJI0B IBYTPAHHOTO yriia

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

67

[lepnenaukynspHeie miockocty. CBoiicTBa
B3aMMHO IIEPIEHAUKYJISIPHBIX ITIOCKOCTEN

https://resh.edu.ru/subject/17/

68

69

70

IIpu3Hak nepneHuKyJIIpHOCTH IIOCKOCTEM;
Teopema O IPSMOM NIEPECEUEHHUs IBYX
IIJIOCKOCTEM MEPIEHINKYJIIIPHBIX TPEThEN
IJIOCKOCTH

[IpsiMoyronbHbII napauienenunesn; Kyo;

HU3MCPCHUA, CBOMCTBaA MpAMOYT'OJIBHOT'O
nmapajjiejacnuicaa

TeopeMa 0 JuaroHaJjii npsiMmoyroJibHOro
Iapajijieacnuiiea U CJICACTBUC U3 Hee

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

71

CrepeomeTpuuecKke U MPUKIaIHbIE 331a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSAMBIX U ITIOCKOCTH

https://resh.edu.ru/subject/17/

72

73

74

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajuieIbHbIE TNIOCKOCTH B CTAHJIAPTHBIX
MHOTOTPaHHUKAX

[Tapa napaienbHbIX IUIOCKOCTEN Ha
CKPELIUBAOIIUXCSA MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAOIIUMUCS MPSIMBIMHU B
MIPOCTBIX CUTYaLHIX

PaccrosHue oT TOUKH J0 IIIIOCKOCTH,
pacCcTosIHUC OT HpSIMOﬁ J0 IIITOCKOCTH

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/




Beluncnenue paccTosHUNA MEXKIY

75 CKPEIIHBAOIIUMHUCS MIPSIMBIMH C TIOMOIIBIO https://resh.edu.ru/subject/17/
MEePIEHIUKYISIPHON IIJIOCKOCTH
TpéxrpaHHblid yroyi, HepaBeHCTBa IS
.T IT .
76 Tpexrpaiiibix yrios. Teopema Hugaropa, https://resh.edu.ru/subject/17/
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yria
77 DICMEHTHI CHEPUTECKOH reoMeTpHit: https://resh.edu.ru/subject/17/
reoJIe3nYeCcKue JIMHUU Ha 3emiie
78 KonTtpomnbHast pabota "Yribl U paccTostHuS" https://resh.edu.ru/subject/17/
= HM i
79 CHCTeMaTmaIf,H 1 SHAHHI - VIHOTOTPaHHHI 1 https://resh.edu.ru/subject/17/
€ro 3JIEMEHThI
80 Hnpaniza. Buer mapamin. Hlpasnbias https://resh.edu.ru/subject/17/
nupamua
II T . .
81 PHSMA. TIDAMAT H HAKTOHHAA TPHIMHT https://resh.edu.ru/subject/17/
[IpaBunbHas npuszma
IT i i .
82 PAMOI HapaJLICIICITHIIEA, HPAMOYTOTLHBIH https://resh.edu.ru/subject/17/
napajuienenunesa, Kyo
83 Brimykiibie MHOTOTpanHuKH. Teopema Ditnepa https://resh.edu.ru/subject/17/
Brinykiible MHOTOrpaHHUKH. Teopema
84 Oitnepa. [IpaBuibHbIe U TOTYIPAaBUIbHbIE https://resh.edu.ru/subject/17/
MHOT'OTPaHHUKH
85 KontpospHas paboTta "MHOrorpanHuku" https://resh.edu.ru/subject/17/
I1 .
86 OFBTHE BOITOPA Ha IIOCROCTI 1 B https://resh.edu.ru/subject/17/
IIPOCTPAHCTBE
87 CymMa BEKTOpPOB https://resh.edu.ru/subject/17/
88 Pa3HOCTh BEeKTOpPOB https://resh.edu.ru/subject/17/
89 [TpaBusI0 mapanienenumneaa https://resh.edu.ru/subject/17/




90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 https://resh.edu.ru/subject/17/
91 Paszosierne pekropa no 6agm}: TPeX 1 https://resh.edu.ru/subject/17/
BEKTOPOB, HE JIGKAIIUX B OJHOMN IIOCKOCTH
92 CkansipHO€E ITPOU3BEIACHUE 1 https://resh.edu.ru/subject/17/
93 Beriucierie yria MesiLy BeKTopami B 1 https://resh.edu.ru/subject/17/
POCTPAHCTBE
94 IIpocreiimire 3a1auu ¢ BEKTOpaMu 1 https://resh.edu.ru/subject/17/
95 [Mpocreiimme 3a1a4n ¢ BEKTOPaMHU 1 https://resh.edu.ru/subject/17/
96 IIpocreiimire 3a1auu ¢ BEKTOpaMu 1 https://resh.edu.ru/subject/17/
97 [Mpocreiimme 3a1a4n ¢ BEKTOPaMHU 1 https://resh.edu.ru/subject/17/
98 O0001IeHE U cUcTEMATU3aMs 3HAHUN 1 https://resh.edu.ru/subject/17/
99 OO6o0IeHre ¥ cucTeMaTh3alys 3HaHUH 1 https://resh.edu.ru/subject/17/
100 | UroroBas KOHTpOJbHAs paboTa 1 https://resh.edu.ru/subject/17/
101 | UroroBas KOHTpoOJbHAs paboTa 1 https://resh.edu.ru/subject/17/
102  OO6oOIeHHe U CHCTEMAaTH3aIns 3HAHHUHA 1 https://resh.edu.ru/subject/17/
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KIIACC

KoymuecTso yacos Jara
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Bcero Kounrtpoabnbie IIpakTnyeckue H3yYeHHs
n/n o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

H HK -

1 OFTOPCHHE TEMBI OOPHHHW"T BeKtopa 1 https://resh.edu.ru/subject/17/
Ha INIOCKOCTHU U B ITPOCTPAHCTBE
IT " .

2 OFTOPCHHE TEMbI CKaJiﬂpHoe 1 https://resh.edu.ru/subject/17/
IIPpOU3BCACHUC BCKTOPOB
H "B -

3 OBTOPEHIE TEMBL " DRITHCICHTE yfna 1 https://resh.edu.ru/subject/17/
MEXIY BEKTOPaMU B IIPOCTPAHCTBE
IT "y 5 .

4 OBT()peHHeV TeMbL paBHeHHf HPAMOH, 1 https://resh.edu.ru/subject/17/
MMpOXOAAIICH Y€pEC3 ABC TOUYKHU

5 ¥ PaBHEHHE IIOCKOCTH, HOPMAI, 1 https://resh.edu.ru/subject/17/
YpaBHCHHC INIOCKOCTHU B OTPE3KaAX
v .

6 PABHEHHE HIIOCKOCTH, HOPMAID, 1 https://resh.edu.ru/subject/17/
YpaBHCHHUC IIJIOCKOCTU B OTPE3KAX

7 BekropHoe npousBeneHne 1 https://resh.edu.ru/subject/17/
JIuneit 5 .

8 MHEHHBIC HEPABCHTTRA, JHHEIHOT 1 https://resh.edu.ru/subject/17/
IIpOrpaMMHUpPOBAHUE
JIuneit 5 .

9 HHCHHBIC HEPABCHCTRA, JHHCHHOC 1 https://resh.edu.ru/subject/17/
IIpOrpaMMHUpPOBAHUE
A ¢ .

10 HATHTIACCIE METOIR! pactieta yrila 1 https://resh.edu.ru/subject/17/
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX
A ¢ .

11 OTAUTTHHACCKHIC METOAR pacteta yiuia 1 https://resh.edu.ru/subject/17/
MCKAY IMJIIOCKOCTAMU B MHOTOT'paHHHKaxX
() .

12 OPMYJIa PACCTONHIN O TORIA A0 1 https://resh.edu.ru/subject/17/

IIJIOCKOCTH B KOOpAWHATAX




HaxoxneHnue paccTosiHui OT TOUKHU 710

13 https://resh.edu.ru/subject/17/
IIJIOCKOCTH B KyOe
H i .

14 AXOACACIHHC paCCTOﬂHHIf OT TORRH A https://resh.edu.ru/subject/17/
IIJIOCKOCTH B IIPABUJIBHOU IMUPAMUAC
K 6ora "A .

15 OHTPOHH?}I pabota MAHaITHeckad https://resh.edu.ru/subject/17/
IreoMCTpus

16 CeueHus MHOI'OI'PaHHHUKOB: CTaHAAPTHLIC https://resh.edu.ru/subject/l?/
MHOI'OI'PaHHUKH

17 | CeueHuss MHOTOIPAaHHHUKOB: METOJI CJICZIOB https://resh.edu.ru/subject/17/
CeueHus MHOI'OI'PaHHHUKOB: CTaHAAPTHLIC

18 | IUIOCKOCTH, ITEpeCeUYEHUs MPSAMBIX U https://resh.edu.ru/subject/17/
IIOCKOCTEMN
IT : .

19 BPATICILHAIE NPAMHIC H IIOCKOCTH https://resh.edu.ru/subject/17/
mapaJiyICJIbHBIC CCUCHUA
IT : .

20 APELISIILTIRIE TIPANBIE T IIOCKOCTH https://resh.edu.ru/subject/17/
pacd€Tr OTHOLIEHNH

21 HapaJ'IJ'IeJ'ILHLIe MPpAMBIC U TINIOCKOCTU: YTI'JIbI https://resh.edu.ru/subject/l?/
MCKAY CKPCIIHNBAOIIUMUCSA TPAMBIMU
[lepnenuKynsipHbIE TPSAMBIE U IUNIOCKOCTH:

22 CTaHHapTHEIe H1EPAL HTEPICHAIYIPHAX https://resh.edu.ru/subject/17/
IIJIOCKOCTCHU U ITPAMBIX, CHMMCTPUHU
MHOT'OIr'paHHUKOB
I1 : .

23 CPIICHIMIYIGPHAIS HPMBIS 1 ILIOCKOCTH https://resh.edu.ru/subject/17/
TEOpPEMaA O TPEX MEPIEHIUKYIIAPAX
I1 : .

24 CPIICHIMIYIGPHERIS HPAMBIC 1 ILIOCROCTH https://resh.edu.ru/subject/17/
BBIYUCJICHUSA JJIMH B MHOI'OI'PaHHUKAaxX

25  TloBTOopeHHe: MIONIAH MHOTOYTOJIbHHKOB, https://resh.edu.ru/subject/17/




dhopMyIIBI 1S TUTOMIAACH, COOOpaKEHUS
noxoous

26

HOBTOpeHI/Ie: rmiomain MHOT'OYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIIACH, COOOpaKeHUS
og00ust

https://resh.edu.ru/subject/17/

27

28

29

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(hOpMYyIIBI IS TUTOIIACH, COOOpaKEHUS
mopoous

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIA/IA TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUS MOA00Us

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTu, COOOpaKeHUsI MOA00HS

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

30

KonTponbnas padota "[loBTOopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

https://resh.edu.ru/subject/17/

31

32

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJulesenumnesaa

3amaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yTia

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

33

CrepeoMeTpuyecKre 3aJjauu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napaiesenumnena

https://resh.edu.ru/subject/17/

34

[Ipuknagubie 3aa4m, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMa IPSIMOYTOJILHOTO
rnapajuiesenumena

https://resh.edu.ru/subject/17/




35  OOBEM mpsAMOi IPU3MBI https://resh.edu.ru/subject/17/

36 Crep eOMeTqueCKIfe Sanat, C]fﬁSaHHHe ¢ https://resh.edu.ru/subject/17/
BBIYHCIICHHEM 00BbEMOB TIPSIMOU TPU3MBI

37 HpI/IKJ'Iil,I[HBIe 3aJ1auu, CBSI3aHHBIE C 00BEMOM htps://resh.edu.ru/subject/17/
MPSIMOH TIPU3MBI
Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO

38  ompenenénnoro unterpaita. O0bEmM https://resh.edu.ru/subject/17/
HAKJIOHHOMW MPU3MBI
Brruncnenne 00bEMOB TEIT ¢ TTOMOIIIBIO

39  onpenenénHoro unterpana. OosEm https://resh.edu.ru/subject/17/
A PAMH/TBI
o 0BE .0 .

40 OPMYTa OUREMA HTHPEMIIRL. LITHOMIGHHE https://resh.edu.ru/subject/17/
00BEMOB MTUPaMU/I C OOIITUM yTIIOM
o ) _ .

41 OpMyJIa 00BEMA MHpami b, OTHOICHHE https://resh.edu.ru/subject/17/
00BEMOB MUPAMUJI C OOIIHM YTIIOM

42 CTeI_? COMETPHHACCKHC f IATIH, CBASAMHBIC ¢ https://resh.edu.ru/subject/17/
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CTGE)COMeTpI/ILIeCKI/Ie 3a/laud, CBS3aHHbIE C https://resh.edu.ru/subject/17/
o0BEMaMH MUPaMUIbI
[Tpuknanueie 3ana4u mo Teme "OOBEMBI

44 Ten", cBsI3aHHBIC C 00BEMOM HAKJIOHHOMN https://resh.edu.ru/subject/17/
MIPU3MBI
H HO6 - -

g5 | PHICIGATIDIC SAAGTH HOTEME THOBENbE https://resh.edu.ru/subject/17/
Ten", CBA3aHHBIC ¢ 00BEMOM MTHPAMHUIBI
IT 0béMOB. B .

46 PHMEHCIHE OOBEMOB. BRITHCICHHAC https://resh.edu.ru/subject/17/
paccTOSIHUS J0 TUIOCKOCTH

47 | KoutponbHas padota "O0bEM https://resh.edu.ru/subject/17/




MHOTOrpaHHuKa"

Hunmaapryeckas NOBEPXHOCTD,

48 | oOpa3ymomue NUIHHIPUICCKON https://resh.edu.ru/subject/17/
MIOBEPXHOCTHU
Bl i i . .
49 Huuittp. HpsMOit KpyroBoi wniap https://resh.edu.ru/subject/17/
[Inomaar MOBEPXHOCTH IUIIMHAPA
K 0 .
50 OHH%CK&? HOBEPXHOCTD, ODPASYIOTIC https://resh.edu.ru/subject/17/
KOHHUYCCKOH ITOBEPXHOCTH. KOHyc
C .
51 CHCHHE KOH}an HHOCKOCTRIO, https://resh.edu.ru/subject/17/
nmapajiCJIbHOU IJIOCKOCTHU OCHOBAHUA
EHHBIN . 300 .
52 yceqelfm’m KOHYE. FODPAMCHIE KOHycos https://resh.edu.ru/subject/17/
" YCCUCHHBIX KOHYCOB
IT ) i i .
53 JIOTHAAE DOROBOH HOBEPXHOCTH I HOMHOR https://resh.edu.ru/subject/17/
IOBCPXHOCTU KOHYCa
IT ) i 7 .
54 JIOTHAAE DOROBOH HOBEPXHOGTH I HOMHOR https://resh.edu.ru/subject/17/
ITOBEPXHOCTU KOHYCA
CrepeomeTpuueckue 3aauu Ha
55  10Ka3arenbCcTBO M BHIYUCICHHE, https://resh.edu.ru/subject/17/
MOCTPOEHUEM CEUEHUM WJINH]IPA, KOHYCa
CrepeomeTpruueckue 3aauu Ha
56  1OKa3aTenbCTBO U BHIUMCIICHHE, https://resh.edu.ru/subject/17/
MMOCTPOCHUEM ceueHuu OUJInHApA, KOHYCa
IT .
g7 PUICIALTBIC SAMATH, CBASAHIBIC € https://resh.edu.ru/subject/17/
JINHAPOM
IT .
58 PHICIARTHE SARaTH, CRAAHIBIC © https://resh.edu.ru/subject/17/
MUJIUHAPOM
59  Cdepa u map https://resh.edu.ru/subject/17/




60

[epeceuenue cepbl 1 M1apa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdeps miockoctero. Bua n
n300pakeHHE mmapa

https://resh.edu.ru/subject/17/

61

[epecedenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mrapa u cepsr mnockoctsro. Bun u
n300paxkeHue napa

https://resh.edu.ru/subject/17/

62

63

VYpasaenne chepsl. [Lomans chepsr u eé
yacTeu

Cummetpus cdepsl U mapa

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

64

CrepeomeTpuueckme 3a1a4u Ha
J0Ka3aTeIbCTBO U BBIYMCIICHUEC, CBSI3aHHBIC
co cepoii U mapom, MOCTPOSHUEM UX
CEUEHUH TIOCKOCTHIO

https://resh.edu.ru/subject/17/

65

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTejIbCTBO U BBIYHCIICHUEC, CBA3aHHBIC
co cepoit u mapom, MOCTPOSHUEM UX
CEUEHUH TIOCKOCTHIO

https://resh.edu.ru/subject/17/

66

67

68

[Ipuknagueie 3agaun, cBsI3aHHbIE CO chepoit
Y IIapoM

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
noxoous

Paziauunsie KOMGI/IHaI_[I/II/I TCJI BpallICHUSA U
MHOT'OT'paHHUKOB

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

69

3anaun o Teme "Tena v MOBEPXHOCTH
BpaieHus"

https://resh.edu.ru/subject/17/

70

3anauu o teme "Tena v MOBEPXHOCTH

https://resh.edu.ru/subject/17/




BpaiieHus"

71

72

KonrponsHas padora "Tena v moBepXxHOCTH
BparieHus"

06bem mumuHapa. Teopema 06 00bEMe
MPSMOTO ITUJIMHAPA

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

73

Beruucienue 00bEMOB TEJI C IOMOIIBIO
onpeaenéHHoro uurerpana. O6bpEM KoHyca

https://resh.edu.ru/subject/17/

74

75

[Inomaayu 60KOBOM U MOTHON OBEPXHOCTH
KOHYcCa

CrepeoMeTpHUUEeCKUE 3a7jaui, CBSI3aHHBIC C
BbIUUCIIEHUEM 00BEMOB LIMIIMH/IPA, KOHYCa

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

76

[Ipuknagueie 3agaun o teme "OOBEMBI
TIJTOIAIM TTOBEpXHOCTEN Ten"

https://resh.edu.ru/subject/17/

77

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [lnomans cheps.
CrepeoMeTpHuyecKre 3aauu, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB T1apa, IMIapoOBOTO
CerMEHTa ¥ IapOBOT0 CEKTOPa

https://resh.edu.ru/subject/17/

78

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
momaasio chepsl. COOTHOMICHUS MEXKITY
TJIOIIA ISIMUA TTOBEPXHOCTEH U 00bEMaMu
IMOJJOOHBIX Tl

https://resh.edu.ru/subject/17/

79

[TogoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o0bEéMa rpu mo100mm.
CrepeoMeTpHUYECKUE 3a]1a9H, CBI3aHHBIC C
BBIYMCIICHHEM 00BEMOB TEIT U IIJIOIIA e

https://resh.edu.ru/subject/17/




MOBEPXHOCTEHN

80

81

82

KonTponbnas pabota "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokenus npoctpancTBa. OToOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O6mme
CBOICTBA IABMKEHUI

Bupl aBrkeHU: MapauieaIbHbIN IEPeHoC,
LIEHTpaJIbHasl CHMMETPHS, 3epKaIbHAS
CUMMETpPHUS, TOBOPOT BOKPYT MPSMOi

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

83

[IpeobpazoBanus momoowus. [Ipsmas u chepa
Ditnepa

https://resh.edu.ru/subject/17/

84

85

FCOMeTpI/I‘ICCKI/IC 3ala4i Ha IMPUMCHCHUC
JABMOKCHU S

KonTtponbHas pabota "BekTops! B
pocTpaHcTae”

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

86

O6o0maroiiee moBTopenue 11 moHsITHI 1
MeTo0B Kypca reomerpun 10—11 kmaccos,
cucremaru3anus 3HaHui: "l[lapamiensHoCTh
IPSIMBIX U IJIOCKOCTEHN B MpOCTpaHCTBe"

https://resh.edu.ru/subject/17/

87

O6o0maromiee moBTopeHue 11 moHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
npocTpaHcTae”

https://resh.edu.ru/subject/17/

88

O6o6mmatomiee nopropenue 11 nonsruii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npoctpaHcTae"

https://resh.edu.ru/subject/17/




89

90

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOrpaHHuKa"

O6o6maromiee nmosropenue 11 nmonsTuit u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucremMarusanud 3Hanuii: "O0beM
MHOTOIpaHHUKa"

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

91

Oo6o6maromee nmosTopenue 11 moHsTHH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucrteMarusanus 3Haguii: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Te"

https://resh.edu.ru/subject/17/

92

O6o61matomiee nopropenue 11 nonsruii u
MeTo0B Kypca reomerpun 10—11 kmaccos,
cucreMaru3anus 3Hanuii: "[lmomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Tet"

https://resh.edu.ru/subject/17/

93
94

Wrorosas koHTpoJsibHAs paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/

95

96

97

[ToBTOpeHme, 0600IIEHNE U
cUCTeMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

98

HcTopus pa3BUTHS CTEpEOMETPUH KaK

https://resh.edu.ru/subject/17/




HayKH U € poJib B pa3BUTUU COBPEMEHHBIX
HMHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

99

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTUI

https://resh.edu.ru/subject/17/

100

101

102

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B Pa3BUTUU COBPEMEHHBIX
HMHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102
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