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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00ECreYMBaET BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M IPEIMETOB T'YMAaHMTapHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOE€ NpU  HU3YYEHUU
OOyYarOIIMMUCS TTOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PEIICHUH T€OMETPUUYECKUX
3aJla4y, YMEHHUE BBIIBUIaTb M OINPOBEPrarb THUIIOTE3bl HEMNOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbusznyeckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOiaEéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyarommxcs Ipu
M3YYEHUHM TE€OMETPUH, KaK COCTABIIIONIEH MpeaMeTHON obnactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX ISl YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHHUS PacliO3HaBaTh HAa YepTexkax, MOACIAX U B pealbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TeOopHil, (opMHpoBaHHE MOHUMAHUS POJIM AKCMOMATUKU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JOKA3aTeNbCTB W aJITOPUTMOB
pelieHusi, yMeHUsI UX MPUMEHSATh, MPOBOAUTH J0Ka3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMUpOBaHHE TMPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW O0YJarOIIMXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICIOBATEIIBLCKIX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEealbHBIX JKU3HEHHBIX CUTYALMSIX W NPU U3YYEHUU APYTHX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIBHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 «xmaccax sBisttotcsi:  «lIpsMble W TUIOCKOCTH B TPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHSTUSMMY», PEIEBAHTHBIMM T'€OMETPUM Ha YIiyOJEHHOM YpOBHE OOYy4YEeHMs 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,
COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil paboueit
IPOrpaMMbl, pacHpeleaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MOHATHAMH M HABBIKAMU ITOCJIEI0BATEIBHO U MOCTYNATENBHO, 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 k M3y4eHHIO TEOMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOINIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO M3YyUYEHUS MATeMaTHKU C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomeTpusi» Ha yriyOoJ€HHOM YypOBHE
orBoauTtcs 204 uaca: B 10 kimacce — 102 yaca (3 vaca B Hepenmio), B 11 kimacce — 102
yaca (3 Jaca B HEJICITIO).



1.COOAEP KAHUE OBYUYEHUA
10 KITACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEepeoMeTpuu. Touka, TmpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsIMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajulesIbHble W CKpelmBaromuecss mnpsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapalICIIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAILIEITBHOCTD TPEX NPSIMBIX, TAPAIUIENBHOCTD IPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MpOeKTHpoBaHUs. W300paxkeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMH, yroJ
MEXKy NMPAMBIMH B IIPOCTPAHCTBE. llapajuienbHOCTh MIIOCKOCTEN: NapajlieIbHbIC
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUNIOCKOCTH: NEPNEHAUKYJIISIPHBIC MPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEN: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIApax.

VYrabel B NPOCTPAHCTBE: YroJl MEXKAY NPSMOU U IUIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBAa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJHAS IOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamuiaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBoiicTBa péOGep M OOKOBBIX TI'paHel
MPaBWJIBHOW mnupamuabl. [IpaBuiibHbIE MHOTOIpDAHHUKH: IpPaBWIIbHAS MpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KyO0. IlpencraBieHue o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadJp,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBIL
[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
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS NPaBUIbHON
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. Teopema O pPa3jIOKEHHH BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsmoyrospHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHApP, KOHYC, YCEUEHHBIH KOHycC, cdepa, map. B3aumHoe pacnosoxxeHue
cheppl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3o0pakenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u koHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoil u
HAKJIOHHOW TMPU3MBI, MIIMHIPA, TUPpaMHUIbl 1 KoHyca. O0BEM mmapa U 11apoBOTro
CeTMEHTA.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKMCAHHOTO OKOJO c(depbl, cdepbl, BNUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUYEHMII: METOJ CJEIOB, METOJ BHYTPEHHEIrO MPOEKTUPOBAHUS, METOJ| IEepeHoca
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
CHUCTEMa KOOpAMHAT B ITpocTpaHcTBe. KoopauHats! BekTopa. PaznoxeHune Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWKCHUH. Buabl JIBWXKEHUN: TapaulebHBIA IEPEeHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



2.JINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBJICHHM,
OpoLEeAyp TpaXxAaHCKOro oOImiecTBa (BBIOOPHI, OMPOCH WU JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLIJIOMY M HACTOSAIIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HAHHUE JYXOBHBIX LHEHHOCTEN pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MATEMATHYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYIOJIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1auy MaTeMaTHIECKON HAMPaBICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHusl 3amad B o0JiacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIICCTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYID M MCCIEI0BATEIbCKYIO JEATEILHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHHUBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble 1ornyeckue aAeicTBu:

BBIBJISITh M XapaKTEpPU30BaTh CYILECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHSITUWA, OTHOIICHUW MEXIy TMOHATHUSAMH, (DOpMyIUpPOBaATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccupuKaiuy,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAMMOTO aHAJN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JIeJIaTh BBIBOABI C MCIIOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUM C  Yy4éToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHHUSA, HWCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOILlECCa, a TaKXKE BbIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJISI PEILLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH Tpadruecky;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJsIMU  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN PE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaad
MPEe3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMbIX JIE€UCTBUI U MBICIMTENbHBIX MPOLECCOB, UX PE3YyJbTATOB, BIIAJIETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYaTbHON
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KauyeCTBO CBOETO BKJAaJa B OOIIMHA MPOAYKT MO KPHUTEPUIM, CHOPMYITHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSITHSIMU CTEPEOMETPUM TMPU
peLIeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUMU U CJIEACTBUS M3 HUX MPU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMOA U
MJI0CKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIACCU(PUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS s
KJaccu(ukanuu;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIOJHATH M300pakeHus puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBINOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJIHO OIEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTRE;

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMU;

e pelmarh 3aJaud Ha JOKa3aTeIbCTBO MATEMAaTUYECKHX OTHOIICHUN H
HaXO0XXJICHUE TECOMETPUYECKUX BEIUYMH, MPUMEHSISI W3BECTHBIC METOJbI
MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPHUUECKUX 3a]1a4;

e WU3BJICKATh, MPeOOpPa3OBBIBATh U HWHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYpax, MPEJACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPHUMEHATH T[OJYYCHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATh W
aHaJM3UPOBATh PEalbHbIE CUTyallUH, MPUMEHATh HU3YYEHHBIEC MOHSATUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTU4yecKu  CcQOopMyIHpPOBAHHON
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pelniarh MPaKTUUYECKHE 3a/1aqd,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMUUH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T'€OMETPUU KakK
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOM,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TTOJIYYESHHUS TEJl BpaIllCHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C KOMOMHAIIMSIMU TeEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAIICHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
peraTh reOMETPHYCCKHE 3a1a9i Ha BBIUYMCICHUE YTJIOB MEXKIY MPSIMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH 1O TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXE€HUST MHOTOTPAHHUKOB W TEJI BpaIICHUS MPHU
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayieTbHO U MEPIEHIUKYJIISIPHO OCH), CEUCHUSI KOHYca (TapajuiesibHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckue (HakThl JJISi PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALINU, IPUMEHATh U3YUEHHbIC
MOHATHS, TEOPEMBbI, CBOWCTBA B  IPOLECCE I[IOMCKA  PEHICHUs
MaTeMaThyecku  C(HOPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUYECKUX BEIINUNH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



3. TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KoanuecTBo 4acoB Conep:xanue
Ne | HammeHoBaHme
DJIeKTpOHHbIe (HM(ppOoBbIe) 00pa3oBaTeIbHbIE BOCIIUTATEIbH
n/ | pa3gesioB M TeM Bcer  Konrtpoabn | Ilpakruuec pecypesI oro
n NporpaMMsl 0 ble padoThI KHe padoThl KOMIIOHEHTA
I'paxxmanckoro
ITaTpuotnueck
oro JlyxoBHO
loBropenue, TpeyrojqbHUKH. HPABCTBEHHOT'O
o0o01Ienue u 3 1 https://resh.edu.ru/subject/lesson/4677/train/19043/ DCTEeTHYECKOro
cucremMarusanus YeThIpexyrobHUKN. Tpynosoro
3HAHUN. https://resh.edu.ru/subject/lesson/4747/start/125589/ DKOJIOTUYECKOT
o Llennoctn
HAy4YHOTO
MO3HAHUS
I'paxxnanckoro
[Tarpuotnueck
oro JlyxoBHO
HPaBCTBEHHOI'O
Beenenne B 23 1 Benenne B crepeomerpuio. OCTETUYECKOTO
CTEPEOMETPHIO https://resh.edu.ru/subject/lesson/4756/start/203542/ Tpynosoro
DKOJIOTMYECKOT
o llennoctn
Hay4HOT'O
MO3HAHUS
B3anmuoe 5 1 B3anMHOe pacnonoxeHue npsmbIx B I'pasxxnanckoro
pacroyioxeHue MIPOCTPAHCTBE. [TaTpuoTnueck



https://resh.edu.ru/subject/lesson/4677/train/19043/
https://resh.edu.ru/subject/lesson/4747/start/125589/
https://resh.edu.ru/subject/lesson/4756/start/203542/

MPSIMBIX B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6133/start/272668/

oro J/lyxoBHO
HPaBCTBEHHOT'O
DCTETUYECKOTO
Tpynosoro
DKOJIOTUYECKOT
o [lennoctu
HAy4YHOTO
MMO3HAHUS

[TapannensHOCTH
MPSAMBIX U
IJTOCKOCTEN B
MPOCTPAHCTBE

[TapannensHOCTH

miIockocTel. https://resh.edu.ru/subject/lesson/6129/sta
rt/131672/

I'paxxnanckoro
ITaTpuotnueck
oro /IyxoBHO
HPaBCTBEHHOT'O
DCTETUYECKOTO
Tpynosoro
DKOJIOTHYECKOT
o [leanoctu
Hay4YHOTO
MO3HAHUS

[TepnienaukynsipH
OCTb IIPSIMBIX U
TIOCKOCTEH B
MPOCTPAHCTBE

25

[lepneHUKyISIPHOCTD MPSMOM U TIIOCKOCTH.
https://resh.edu.ru/subject/lesson/4724/start/20411/
[lepneHUKyYASIPHOCTD NMPSMBIX U MJIOCKOCTEN B
MPOCTpaHCTBE (TPU3HAK).
https://resh.edu.ru/subject/lesson/4757/start/20566/
[lepneHMKyISPHOCTB MIJIOCKOCTEM.
https://resh.edu.ru/subject/lesson/4748/start/20810/

I'paxxnanckoro
[Tarpuotnueck
oro JlyxoBHO
HPaBCTBEHHOT'O
DCTETUUYECKOrO
Tpynosoro
DKOJIOTHYECKOT
o lleanoctu
Hay4YHOTO
MO3HAHUS

Vriel n

16

MHororpanHbie

I'paxxpanckoro



https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4748/start/20810/

paccTosiHusA yriibl.https://resh.edu.ru/subject/lesson/6063/start/2112 | IlarpuoTuueck
0/ oro JIlyXxoBHO
HPABCTBEHHOT'O
ICTETUUECKOTO
Tpynosoro
DKOJIOTHYECKOT
o llennoctu
HAy4YHOTO
MO3HAHUA
MHOrorpaHHUKH.
https://resh.edu.ru/subject/lesson/6018/start/221550/ TpasIaHCKOTo
Ilpu3ma. ) [TarpuoTnueck
https://resh.edu.ru/subject/lesson/5443/start/21270/
Mipaviza oro JlyxoBHO
) HPaBCTBEHHOT'O
https://resh.edu.ru/subject/lesson/5866/start/221576/ QI:Teanecxoro
MHororpanHuKu 7 [IpaBUnbHBIE MHOTOIPAHHUKH. .
https://resh.edu.ru/subject/lesson/4023/start/149352/ 9pyz[0130ro
MHororpanauku. Meroas! pemeHus. BekropHslii KOTOTHHECKOT
Y KOOPJAMHATHBIN. 0 Hennoctu
https://resh.edu.ru/subject/lesson/5754/start/149257/ Hay4HOro
CC‘-ICHI/ISI MHOFOFpaHHI/IKOB. TTO3HAHNS
https://resh.edu.ru/subject/lesson/4912/start/23573/
I'paxxnanckoro
[Tarpuotnueck
BexTops! B mpocTpaHCTBE.
] oro /IyxoBHO
https://resh.edu.ru/subject/lesson/4758/start/21648/
Bexrtops! B N HPaBCTBEHHOTO
12 KommtanapHbie BeKTOpbI. BEKTOpHBIN METONT
MIPOCTPAHCTBE DCTETHUECKOTO
perieHus 3aaad. o
https://resh.edu.ru/subject/lesson/6404/start/132055/ PYAOBOTO
OKOJIOTHYECKOT

o [lennoctu



https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/5754/start/149257/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/

HAay4YHOI'O
IIO3HAaHUA

[ToBTOpEHHUE,

I'paxxnanckoro
[Tatprotnyeck
oro J/lyxoBHO

HPaBCTBEHHOI'O
000011IcHIE 1 ) DCTETHYECKOTO
cucremMarusanus Tpynosoro
3HAHUH DKOJOTHIECKOT

o Llennoctn
Hay4HOI'O
MO3HAHUS

OBIIEE

KOJIMYECTBO 102

YACOB IIO

[NPOTPAMME




11 KJIACC

N HaumenoBan @ KoJuuuecTBo 4acoB Conep:xanue
" | He pa3iesioB duekTpoHHbIe (LM poBHIE) 00pa3oBaTeIbHbIE BOCIIUTATEJILH
n/ Bcer | KonTpoabH IIpakTHYeck
U TeM pecypchl oro
I 0 ble paboThI ue padboTsbl
NPOrpamMMbl KOMIIOHEHTAa
I'paxxmanckoro
[ToBTOPUTENBHO-0000IIAIOIINI YPOK IO TEME IarpuoTnyecko
"Bekrops!". https://resh.edu.ru/subject/lesson/2507/start/ | TO HyXoBHO
KomrutanapHbie BEKTOPBL. HPABCTBCHHOI'O
AHaJIUTHYECK 15 1 https://resh.edu.ru/subject/lesson/6404/start/132055/ DCTETUYECKOrOo
asi TCOMETpUS CkasipHO€ TPOU3BEIEHUE BEKTOPOB. Tpynosoro
https://resh.edu.ru/subject/lesson/5723/start/149167/ DKOJOTu4YecKor
VYpaBHEHHE TUHUHU Ha TIJIOCKOCTH. o Llennoctu
https://resh.edu.ru/subject/lesson/2028/start/ HAYYHOT'O
MO3HAHUS
B3anMHoe pacnionoxeHue npsMbIX B TPOCTPAHCTBE.
https://resh.edu.ru/subject/lesson/6133/start/272668/
[TapannensHOCTH I'paxxnanckoro
riockocTei. https://resh.edu.ru/subject/lesson/6129/start/ | IlaTproTryecko
131672/ IlepnieHAUKYIAPHOCTD IIPSIMOU U ro JlyxoBHo
[ToBTOpEHME, IUIOCKOCTH. HPaBCTBEHHOTO
00o0mIeHne 1 15 1 https://resh.edu.ru/subject/lesson/4724/start/20411/ DCTETUYECKOTO
cucTeMaTu3ailg [lepnieHIUKyYASIPHOCTD NMPSMBIX U MIIOCKOCTEN B TpynoBoro
Ys 3HaHUI MPOCTpaHCTBE (TIPU3HAK). DKOJIOTMYECKOT
https://resh.edu.ru/subject/lesson/4757/start/20566/ o llennoctu
[TepieHAMKYASAPHOCTD MIOCKOCTEM. Hay4HOI'O
https://resh.edu.ru/subject/lesson/4748/start/20810/ MO3HAHUS

MHororpanHuku. Metoasl penienusi. BeKTopHbIi 1
KOOPJIMHATHBIM.



https://resh.edu.ru/subject/lesson/2507/start/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/2028/start/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4748/start/20810/

https://resh.edu.ru/subject/lesson/5754/start/149257/
CeueHust MHOTOIPaHHUKOB.
https://resh.edu.ru/subject/lesson/4912/start/23573/

I'paxxnanckoro
[Tarpuotryecko
Ilonsartue o0ObeMa.
) ro /lyxoBHo
https://resh.edu.ru/subject/lesson/4904/start/280336/ HDABCTEEHHOIO
OonEM Obbem mpu3MBL. 312Temqecxor0
MHOTOIPaHHU 17 https://resh.edu.ru/subject/lesson/5629/start/23082/ T
Ka Brruucnenue 00eMOB ¢ TTOMOIIBIO ONPEIETICHHOTO PYAOBOTO
nTerpana DKOJIOTHUECKOT
https://resh.edu.ru/subject/lesson/4046/start/23207/ 0 Llennocrn
Hay4HOI'O
MO3HAHUA
I'paxxnanckoro
Tena Bpamenus. Llunuuap. [TatpuoTnyecko
https://resh.edu.ru/subject/lesson/6300/start/22490/ ro /lyxoBHo
Konyc. HPaBCTBEHHOTO
Tema 24 https://resh.edu.ru/subject/lesson/4903/start/22646/ DCTETUUECKOTO
BpaIieHus Cdepa u map. Tpynosoro
https://resh.edu.ru/subject/lesson/4034/start/22791/ DKOJIOrHYECKOT
Bsanmnoe PaCIIOJIOKCHHUEC C(i)epI:I 1 TCJI BpallCHU. 0 HCHHOCTI/I
https://resh.edu.ru/subject/lesson/5525/start/22875/ HAyYIHOTO
MMO3HAHUS
OG6BeM IIapa ¥ ero 4acTei. I'paxaHcKoro
[Tnomanu https://resh.edu.ru/subject/lesson/4910/start/23238/ [Tatpuotnuecko
MMOBEPXHOCTH 9 IToustue o0BeMa. ro [lyxoBHo
U 00BEMBI https://resh.edu.ru/subject/lesson/4904/start/280336/ HPaBCTBEHHOI'O
KPYIJIBIX TEJ OO0beM uIHHIpA. ICTETUUECKOTO

https://resh.edu.ru/subject/lesson/5629/start/23082/

Tpynosoro



https://resh.edu.ru/subject/lesson/5754/start/149257/
https://resh.edu.ru/subject/lesson/4912/start/23573/
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OKOJIOTHIECKOT
o lleanoctu
Hay4YHOTO
MO3HAHUS

JBr>xeHus

JIBxenus. OToOpakeHHe MII0CKOCTH Ha ceOs.
https://resh.edu.ru/subject/lesson/2035/start/
[TapamienpHbII IEPEHOC.

https://resh.edu.ru/subject/lesson/3040/start/ IToBopoT.

https://resh.edu.ru/subject/lesson/3041/start/ Pemenue
3ajad4 1o teme "JIpmxenue".
https://resh.edu.ru/subject/lesson/2517/start/

I'paxxnanckoro
[TarpuoTnuecko
ro /lyxoBHo
HPaBCTBEHHOT'O
DCTETUYSCKOTO
Tpynosoro
DKOJIOTrHIECKOT
o Llennoctn
Hay4HOI'O
TTO3HAHUS

[ToBTOpEHUE,

00001IeHHE U
cHCTeMaTHu3aIl
WS 3HAaHUM

17

I'paxxnanckoro
[TatpuoTnuecko
ro /lyxoBHo
HPaBCTBEHHOTO
DCTETUYECKOTO
Tpynosoro
OKOJIOTHYECKOT
o llennoctn
Hay4HOT'O
TTO3HAHUS

OBILIEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102



https://resh.edu.ru/subject/lesson/2035/start/
https://resh.edu.ru/subject/lesson/3040/start/
https://resh.edu.ru/subject/lesson/3041/start/
https://resh.edu.ru/subject/lesson/2517/start/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Nen/m | Tema ypoka B Kontpoasubie  IIpaktnueckne ~ Popmbl
cero padoThI padoThI KOHTPOJIA
O0001IeHHE U CHUCTEMATU3alUs 3HAHUI
O0o01IeHre U CHCTeMAaTU3alus 3HAHUN
Bxonnas
3 Bxoanas koHTpoJIbHAs padoTa 1 1 KOHTPOJIbHASI
pabota Nel

OCHOBHBIE TIpaBUIIa U300PAKCHHS HA
4 PHUCYHKE IJIOCKOCTH, MTApaJUICIbHBIX IPSIMBIX 1
(OTpEe3KOB), CepeIMHBI OTPE3Ka

[ToHsATHS cTepeoMeTpHUH: TOUKA, NpsMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE

5 IpaBuJia U300paKeH!sI Ha PUCYHKE 1
IJIOCKOCTH, MapaUICIIBHBIX NPAMBIX
(OTpe3KoB), cepeMHBI OTpe3Ka

[MousTus: MEpeCCKarmurecs mMI0CKOCTH,

6 TIepEeCEeKArOIINecs MPsiMasi ¥ TUIOCKOCTH; 1
TIOJTYIIPOCTPAHCTBO
[ToHsATHS: TIEpeceKarorecs IIOCKOCTH,

7 nepeceKaroIuecs mpsiMasi | MI0CKOCTh; 1
MOJTYTIPOCTPAHCTBO

MHororpanHuKH, H300pakeHHne
8 MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYD, 1

HECYIIECTBYIOMIUX 00BEKTOB




MHororpaHHuKH, U300paxKeHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX OOBEKTOB

10

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

11

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEICTBUS U3 HUX

12

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cieactBus u3 Hux. CrocoObl 3a1aHust
MPSIMBIX U TIJIOCKOCTEH B MPOCTPAHCTRE.
O06o03HaueHus MPSMBIX U TIJIOCKOCTEH

13

N3o06paxkenue ceueHnit nupamubl, Kyoa u
IPU3MBI, KOTOPBIE MPOXOAST Yepe3 ux peopa.
N300pakeHne nepeceueHus mory4eHHbIX
IUIOCKOCTEN. PackpanBaHue MOCTPOEHHBIX
CEUYEHUI Pa3HBIMU LIBETAMHU

14

N300pakeHne ceueHnit mupaMubl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAST yepe3 ux p&opa.
N300pakeHne nepeceueHus moIyuyeHHbIX
IJI0CKOCTeN. PackpammmBanue NOCTPOEHHBIX
CEYEHUH pa3HbIMM LIBETAaMU

15

N3o06paxeHne cedeHnit mupamuibl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT uepe3 ux peéopa.
N3o00pakeHne nepeceueHus moaydYeHHbIX
IJI0CKOCTeN. PackpammmBanue MOCTPOEHHBIX
CEYEHUI Pa3HBIMU LIBETAMU

16

N3obpakenue ceueHuil nupamusl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAST Yepe3 ux p&opa.
N3o6pakenue nepeceyeHus MoTydeHHBIX




IUIOCKOCTEHA. PaCKpaH_II/IBaHI/Ie IMOCTPOCHHBIX
ceueHH I Pa3sHBIMU LIBETAMU

17

Merton ciaenoB sl TOCTPOCHUS CEUCHMI

18

Merton ciaeaoB AJisi HOCTPOCHUSI CEYEHUM.
CBolicTBa epeceyeHui MPSIMbIX U
IJIOCKOCTEH

19

MeTton ciie1oB 1Sl IOCTPOSHUS CEUSHUI.
CBoiicTBa IepecevyeHuil MPsIMbIX U
IIJIOCKOCTEN

20

[TocTpoenue ceuenunii B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MIOCTPOCHUS

21

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

22

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3aIKCh 1IaroB
IIOCTPOCHHUS

23

[MocTpoenune ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX ‘—IepTe)Keﬁ " 3aI1MCh IaroB
TIOCTPOCHHSI

24

[ToBTOpenue mianumerpun: Teopema o
POMOPLUMOHANIBHBIX 0Tpe3kax. [logoOue
TPEYTOJILHUKOB




25

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX 4YepTexkax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUU

26

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

KonTposnbnas
pabora Ne2 mo
TeMaM "AKCHOMBI
CTEpPEOMETPUH.
Ceuenus"

27

B3anMHOE pacnosiokeHue NpsIMbIX B
npoctpancTBe. CKpeluBaronyecs npsmsle.
[Tpr3HaKK CKpeIUBAOIIUXCS TPSIMBbIX.
[TapannensHble IpsiMbIE B IPOCTPAHCTBE

28

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSIMOI1 NapaljieIbHON
JAHHOM IPSMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIEH HA JaHHOU
npsMoi. JleMMa o nepecedeHnn
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTHIO

29

[TapamiensHOCTB Tpex MpsiMbIX. Teopema o
TpEX MapajuleNbHBIX NPAMBIX. Teopema o
CKPELIUBAOIINXCA MPSMBIX

30

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE
CBOICTBA NMapaJlJIEIbHOTO IPOEKTUPOBAHUS.
N3ob6pakenue pa3Hbix Guryp B
NapauIeIbHON MPOEKIINH

31

IlentpanpHas mpoekuus. YTomi ¢
COHAIIPaBJICHHBIMHU CTOPOHAMH. YTOJ MEXY
IPSMBIMH




32

3amaun Ha JOKa3aTeNbCTBO U UCCIIeI0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

33

[ToHsTHS: MapaIeIbHOCTh MPSIMOUN 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
[apaJuIeIbHOCTH MIPSIMON U TIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IJIOCKOCTH

34

I'eomeTpuueckue 3agaun Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapajieIbHOCTHIO MPSAMBIX U TIJIOCKOCTEH B
MIPOCTPAHCTBE

35

[TocTpoeHue cedyeHus, IpOXOJALIETO YEPE3
JIAHHYIO IIPSIMYIO Ha YEpTEkKe U
[apajuIeIbHOTO APYrou npsamMont. Pacyér
OTHOLLEHUN

36

[TapannenpHas IpoeKLKs, TIPUMEHEHUE IS
MOCTPOCHHUS CEYCHU KyOa U
napayuienenuneaa. CBoncTaa
napajureNienumne/1a U IpU3MbI

37

[TapannensHble m1ockocTH. [Ipu3Haku
MapajuIeIbHOCTU JBYX TIOCKOCTEH

38

Teopema 0 mapaieIbHOCTH U
CANMHCTBCHHOCTH ITIJIOCKOCTH, HpOXO)ISIHIeI\/’I
yepe3 TOUYKY, He MPUHAJICKAILYIO JaHHON
MJIOCKOCTH U CIIEJICTBUS U3 HEE

39

CBolicTBa napajulIeabHBIX IUNIOCKOCTEN: O
NapaJUIEIbHOCTH MIPSIMBIX IEPECEUEHUs IIPU
NEPECEUEHUH JIBYX NapaJlIeIbHbIX




MIJIOCKOCTEH TpeThei

40

CBoiicTBa mapalyIeIbHBIX TIOCKOCTEH: 00
OTpe3Kax MapauieIbHbIX MPSIMBIX,
3aKIIIOUEHHBIX MEX]Ty MapaljieIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUCHHUH MPSIMO C
JBYMsI MTapaJIeTbHBIMU TI0CKOCTSIMU

41

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

42

[IoBTOpEHUE: TPUTOHOMETPHSL
IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA

43

CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napaesenunena

44

Brruucnenue 1MH OTPE3KOB B KyOe U
IPSMOYTOJIBHOM IapajuIesenuIe/ie

45

[IeprieHAMKyYIAPHOCTD NMPSMOMN U IIIIOCKOCTH.
[Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

46

[IeprieHIMKyYIAPHOCTD NMPSMOMN U IIIIOCKOCTH.
IIpu3Hak NepHeHAUKYIIPHOCTH IPSIMOU U
IIJIOCKOCTH

47

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIei
4yepe3 TOUKY IPOCTPAHCTBA U
MEPIECHINKYJISIPHOMN K INIOCKOCTH

48

IInockoctu u NEPNCHAUKYJIAPHBIC UM
IMPSAMBIC B MHOT'OI'paHHUKAX

49

[110CcKOCTH U TEPIEHANUKYISIPHbIE UM
npsiMble B MHOTOTPaHHHUKaX




[lepniengukynsap u HakionHas. [loctpoenue

>0 HEepHEHINKYIIpa U3 TOUKU Ha MPSIMYIO

51 [Tepnennukyinsp u HaknoHHast. [Toctpoenue
HEepHEHINKYJIIApa U3 TOUYKU Ha MPSIMYIO

59 Teopema o Tpéx neprneHAuKyIsApax (mpsmas
u oOpaTHas)

53 Teopema o Tpéx neprneHAuKyIsapax (mpsmas
u oOpaTHas)

54 VYron Mexy CKpelMBarOIIUMUCS NPSIMBIMU

55 [Torck neprneHAnKyYISpHBIX IPSIMBIX C
HOMOILBIO EPIEHIUKYIISAPHBIX TIOCKOCTEH

56 OpTOroHanbHO€ MPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyda, MpU3MBI,

57 MPaBWJIBHON MUPAMHUJIBI C TTOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
[TocTpoenue ceuenuii kyba, MpuU3Msl,

58 MPaBUIILHON MUPAMHUJIBI C TTOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
CumMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

59 rtockocTH. [1mockocT cuMMeTpuii B
MHOTOTpaHHHUKaX

60 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

61 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosTHUM OT TOYKHU J0 IUNIOCKOCTH

62 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUI OT TOYKH JI0 IIJIOCKOCTH

63 CriocoObI ONyCTUTD MEPIIEHAUKYIISAPHI:




CUMMETpPHUS, CABUT TOYKHU IO MapaijieIbHOI
pAMO

64

Casur 1o HenapasuieJIbHON IPsSMOH,
M3MEHEHHUE PACCTOSIHUM

65

KontponsHast padora Ne3 "BzanmHoe
pAacCMOJIOKEHNUE MPSIMBIX U MIIOCKOCTEN B
npoctpaHcTae”

KonTposnbhas
paborta Ne3 mo
temaMm "B3aumHoe
pacnosoxeHue
MPSIMBIX |
IIJIOCKOCTEN B
npocrpaHncTae”

66

[ToBTOpEeHME: yroy Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

67

[ToBTOpEHME: YrOI Mexay
CKPELIMBAIOIMMUCS MPSIMBIMU B
IIPOCTPAHCTBE

68

FGOMeTpI/ILICCKI/Ie MCTObI BBIYUCIICHUA YIJIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAaHHUKAX

69

JByrpanHnsiii yron. CBOMCTBO JINHEWHBIX
YIJI0OB JIBYTPaHHOTO yTrja

70

[Tepnenaukynspasle 10ckocTH. CBONCTBA
B3aMMHO NEPIEHINKYISPHBIX MITOCKOCTEN

71

[Ipr3HaK nepneHIMKyIIPHOCTH TIIOCKOCTEN;
TeopeMa O IPsIMOi MepeceueHus IByX
MJIOCKOCTEN MEPHEHIUKYIIAPHBIX TPEThEU
IJIOCKOCTH




72

[IpssMoyTONIBHBIN MTapauieenumne; Kyo;
U3MEPEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesenumneia

73

TeopeMa O auaroHajiv npsaMOyroJibHOTO
napauicienuicaa u CICACTBUC U3 Heé

74

CTCpeOMeTpI/ILICCKI/IC W NPHUKJIAAHBIC 3a1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
MPAMBIX U IJIOCKOCTU

75

[ToBTOpEHME: CKpENTMBAIOIIUECS MIPSMBIE,
napajuieIbHbIe INIOCKOCTH B CTAaHIAPTHBIX
MHOTOI'PaHHHUKAX

76

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEUIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIUBAIOIIUMUCS PSIMBIMU B
MPOCTBIX CUTYAITHSIX

77

Paccrosaue oT TOUkH 10 IJIOCKOCTH,
pacCcTodHHnC OT HpHMOﬁ J0 IIIIOCKOCTH

78

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMU C IIOMOIIBIO
NEPHEHANKYJIAPHON IIIIOCKOCTH

79

Tpé€XrpaHHslii yroi, HepaBeHCTBa s
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCHHYCOB Y CUHYCOB IS
TPEXTPAHHOIO yIJia

80

DneMeHTHI ChepUIECKO TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

81

Kontponbnas pabora Ne4 "Y1l u
paccrostHus"

KonTponbhas
pabota Ne4 mo




TeMaM "YTIBI U

paccrosaHus"
82 Cucremaru3zaius 3HaHUN "MHOTOTpaHHUK U 1
€ro 3J1eMEHTHI"
83 [Tupamuaa. Bunsl nupamui. [IpaBunsHas 1
nupamua
84 [Tpusma. [IpsiMast U HAKIIOHHAS TPU3MBIL. 1
[IpaBuibHas pu3Ma
85 [Tpsimoit mapasuienenune1, IpsIMOYyTroIbHbIHN 1
napajuienenunes, Kyo
86 Brinmykibie MHOrOrpanHuku. Teopema 1
Ditnepa
Brimykisie MEOTOTpanHuKH. Teopema
87 Oiinepa. [IpaBunbHbIe U MONYNIPaBUIIbHBIE 1
MHOTOTPaHHUKH
KoHntponbHas
88 KonTtponsHast padora Ne5 "Muororpanauku” 1 pabora Ne5 o
TeMe
"MHororpanHuku"
89 [TonaTue BekTOpa Ha MIIOCKOCTH U B 1
IPOCTPaHCTBE
90 CymMma BEKTOpOB 1
91 Pa3nocTh BekTOpOB 1
92 [IpaBuno napamnenenunena 1
93 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
94 Pasnosxenue BekTopa mo 6asucy Tpéx 1

BCKTOPOB, HC JICXKAIIIUX B OI[HOﬁ IIJIOCKOCTH




95 CkansipHO€ NMPOU3BEICHHE 1
96 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
99 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
100 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
Urorosas
101 HroroBast KoHTpoIbHAs paboTa 1 1 KOHTPOJIbHASI
pabota Ne6
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0
11 KIIACC
KonnyectBo 4yacos
DopMbl
Nen/m = Tema ypoka Kourpoabubie = IIpakTuyeckue
Bcero KOHTPOJIsA
padoThI padoThI
1 [ToBTOpenue Temsl "KoopauHarsl BeKTOpa 1
Ha IUIOCKOCTH U B IPOCTpPaHCTBE"
5 [ToBTrOopenue Temsl "CkansipHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpenue Tems! ""Bpranciienne yria 1
MEX/y BEKTOpaMH B IpOCTpaHcTBE"
4 [ToBTOpEHME TEMBI Y paBHEHHE MTPSIMOH, 1
IIPOXOALIEH uepe3 1Be TOUKH"
5 Bxoanas konTpospHas padbora 1 1 Bxozmas

KOHTPOJIbHAas




pabora Nel

VYpaBHEHHUE IJIOCKOCTH, HOPMAaJb,

° YpaBHEHHE IJIOCKOCTH B OTPE3Kax
; VYpaBHEHHE IIIOCKOCTH, HOPMaJIb,
YpaBHEHHE IJIOCKOCTH B OTPE3Kax
8 BexropHoe npousseneHue
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE
[IPOrpaMMUpPOBaHHE
10 JInHeliHbIE HEPABEHCTBA, JIMHENHOE
[IPOrpaMMUpPOBaHHE
1 AHaJIMTUYECKUE METOABI pacyéra yria
MEX1y NPSIMbIMH B MHOT'OIPaHHUKAaX
12 AHaJIUTUYECKUE METOABI pacyéra yria
MEXy TUNIOCKOCTSIMA B MHOTOI'PaHHUKAX
13 @opMya pacCTOSTHUASA OT TOYKH 10
IJIOCKOCTH B KOOPAWHATaX
14 HaxoxzaeHue paccTossHUI OT TOYKHU A0
IJIOCKOCTH B KyOe
15 HaxoxzaeHue paccTossHUI OT TOYKHU A0
IJIOCKOCTH B MPAaBUJIBHON TUPAMHUJIE
KoHnTponbHas
pabota Ne 2 o
KonrponbHas pabora "AHanutuueckas
16 " TeMe
reoMeTpHA "AHanutuyeckas
reomerpus”
17 CedeHuss MHOTOIpaHHUKOB: CTaHIAPTHBIE
MHOTOI'PaHHUKHU
18 CedeHuss MHOTOIPaHHUKOB: METOJI CJIEZIOB




19

CeueHuss MHOTOTPAaHHUKOB: CTaH/IapTHBIC
IJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEH

20

HapanﬂenLHHe IIPAMBIC U IIJIOCKOCTH:
napaljiCJIbHbIC CCUHCHUSA

21

[TapamienpHble NpSIMbIE U MIJIOCKOCTH:
pacy€r OTHOLIEHUI

22

[TapannenpHble IPsAMBIE U INIOCKOCTH: YTIJIbI
MEK1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU

23

[IepnenuKysipHbIE IPSAMBIE U IUNIOCKOCTH:
CTaHJAapTHBIE NIapbl NEPIEHAUKYISIPHBIX
IIJIOCKOCTEMN U NMPSAMBIX, CHAMMETPHH
MHOI'OTPaHHUKOB

24

[IepnenquKynsipHbIE TPSAMBIE U IUNIOCKOCTH:
Teopema O TpeX MEepHEeHIUKYISIPAX

25

[IepnenuKynsipHbIE TPSAMBIE U IUNIOCKOCTH:
BBIYMCIICHN JJIMH B MHOTOTPaHHUKAX

26

HOBTOpeHI/IeI TJiomaan MHOFOYTOJ'II)HI/IKOB,
(dbopMyIbI 1S TTOIAEH, COOOpaskeHus
MOog00HUs

27

[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOIACH, COOOpasKeHUs
noxoous

28

[ToBTOpEeHue: mIoM@aAM MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOIACH, COOOpasKeHUs
nmoxoous

29

[Inomaau ceyeHnii MHOTOrpaHHUKOB:
IIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha




4acTH, COOOpaKEHUS MOA00HUS

[Inomaau ceyeHrii MHOTOrpaHHUKOB:

30 IJIOIIAAN TTOBEPXHOCTEM, pa3pe3aHus Ha
4acTu, COOOpakeHUsI MOA00MS
KonTposbnas
pabota Ne3 mo
Kontposnbnas padota "[loBropenue: reme
31 " "IloBTOpEHME:
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAHHUKOB
MHOT'OTpaHHUKH,
CeueHus
MHOTOTPaHHUKOB"
32 O06BeM Tema. O0BEM MPSIMOYTOIBHOTO
napasuieNienunena
33 3anaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yria
CrepeoMeTpHUUeCKUE 3a7jaui, CBSI3aHHBIE C
34 00BEMOM MPSIMOYTOJIBHOTO
napajulesenune1a
IIpuknanHble 3a1a4u, CBSI3aHHBIE C
35 BbIUUCIIEHHEM 00BbEMa IPSIMOYTOJIBHOTO
napajuiefienuneaa
36 O0BEM npsMOit TPU3MBI
37 CrepeoMeTpHUueCcKUe 3a7jaui, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB MPSIMOM MPU3MBbI
38 [TpuknaaHble 3a1a4u, CBI3aHHbIE C 00bEMOM
MPSAIMOM TPU3MBI
39 Brruncnenne 06bEMOB Tel ¢ TOMOIIbIO

onpenenéHHoro uHaTerpaia. OobéM




HaKJIOHHOM IMPU3MBbI

Brruncinenue 00bEMOB TEN ¢ IOMOIIBIO

40 onpenenéHHoro uaTerpaia. OobéM
MIAPAMHU/IBI
a1 dopmyna 00bEMa mupamMuabl. OTHOIICHUE
00BEMOB MUPaMU/I C OOIITUM YTIIOM
42 dopmyna o0béma nmupamuabl. OTHOIIEHUE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
43 CrepeoMeTpuyecKre 3a7a4u, CBSI3aHHBIE C
00bEMaMU HAKIIOHHOW TIPU3MBI
44 CrepeoMeTpuyecKre 3a7a4u, CBI3aHHBIE C
00BEMaMU THPaAMUJIBI
[Mpuknagueie 3agaun mo Teme "OObEMBI
15 Ten", CBA3aHHBIE ¢ 00BEMOM HAKIIOHHOMN
MIPU3MBI
46 [Mpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI
47 [Ipumenenue o0bEMOB. Boruncnenue
PacCTOSIHUS JI0 TNTOCKOCTH
KontponbHas
48 KonTponbnas padota "O0béM pabota Ne4d o
MHOrOrpaHHHuKa" teme "O0BEM
MHOTOTrpaHHHKaA"
Hunuuapudeckasi TOBEPXHOCTb,
49 o0pa3yolne UIHHIPHIECKON
MMOBEPXHOCTHU
50 HMunuuap. [IpsMoit KpyroBou HUIMHAP.

[Tmomaae MOBEPXHOCTH TUTUHIPA




Konunyeckast noBepXxHOCTb, 00pa3yroiye

>t KOHUYECKOU nmoBepxHocTu. Konyc

52 Ceuenune KOHyca MIOCKOCTHIO,
napajuieNbHOM MII0CKOCTH OCHOBAHUS

53 VYceu€nnsiit konyc. M3o00pakeHrne KOHYCOB
U yCeYEHHBIX KOHYCOB

54 [Tnomaas 60k0BOM MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTH KOHYCa

&5 [Tnomaas 60KO0BOM MOBEPXHOCTH U MOJHOM
MIOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKue 3aaud Ha

56 JIOKA3aTEJIbCTBO U BBIYHUCIICHUE,
IIOCTPOCHHUEM CEUYEHUN WINHpPA, KOHYyCa
CrepeomeTpuueckue 3aa4 Ha

57 JIOKa3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEUYEHUN MINHpPA, KOHYCa

58 [TpuknaaHble 3aa9M, CBSI3aHHBIE C
IATHHIPOM

59 [TpuknagHble 33129, CBSI3aHHBIE C
IAHIPOM

60 Cdepa u map
[lepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cepsr mnockoctsro. Bun u
n300pakeHue mapa
[lepeceuenue cdepbl U Mapa ¢ MIOCKOCTHIO.

62 Kacanwue mapa u cdeps mockoctsio. Bua un
n300pakeHue mapa

63 VYpasaenune chepsl. [Lnomans chepsr u eé




qacTel

64

Cummetpus cdepsl U mapa

65

CrepeoMeTpuuecKue 3ajaud Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii u mapoM, HIOCTPOCHUEM UX
CEUEHUH TIOCKOCTHIO

66

CrepeoMeTpHyecKHe 3a/1a4i Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE, CBI3aHHbBIC
co chepoli U IapoM, TOCTPOCHUEM UX
CEUYEHUI MIOCKOCTHIO

67

[TpuknanHbie 3a1a4m, CBSI3aHHBIC CO chepoi
U I1apoM

68

[ToBTOpEHME: OKPYNKHOCTH HA MIOCKOCTH,
BBIYUCJIICHUS B OKp}I)KHOCTI/I, CTaHI[apTHI)Ie
o100

69

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllICHUA U
MHOT'OT'PpaHHUKOB

70

3anaun o teme "Tena v MOBEPXHOCTH
BpaleHus"

71

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

72

Konrtponbnas padora "Tena u moBepXHOCTH
BpaieHus"

KoHnTponbHas
pabota Ne 5 o
teme "Tenaun
IIOBEPXHOCTHU
BpauieHus"

73

06bem mumuHapa. Teopema 00 00bEMeE
MPSIMOTO IUJIMHJIpA




74

Boruncnenne 00bEMOB Tel ¢ TOMOIIbIO
onpenenéHHoro uHaTerpaita. O6béM KoHyca

75

[Tnomaayu 60KOBOW ¥ IMOTHOM MOBEPXHOCTH
KOHYyca

76

CTepeOMeTpI/I‘{CCKI/IC 3aJa4u, CBA3aHHBIC C
BBIYMCIIECHHEM 00HEMOB HUJIMHAPA, KOHYCa

77

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
IJIOIIaAu TOBEpXHOCTEH Ten"

78

O0BEM mapa u mapoBoro cekropa. Teopema
00 00Béme mapa. [Tnomane cheps.
CrepeoMeTpHUyecKHe 3aauu, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB II1apa, MapoBOTO
CerMEHTa M IapOBOT0 CEKTOPA

79

[Mpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
iomaapio cepsl. COOTHOMICHUS MEXKIY
IJIOMIAISIMU TTOBEPXHOCTEN U 00BEMaMHU
MMOTOOHBIX TEl

80

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenne o06wEma mpu moo0uu.
CrepeoMeTpHUeCKUE 3319, CBI3aHHBIC C
BBIYHUCIICHHEM O00BEMOB TEJ U TITOIA e
ITOBEPXHOCTEN

81

Kontponbnas padota "[lnomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Tel"

KontponbHas
pabota Neb6 1o
teme "Ilmomann
MIOBEPXHOCTH H
00BEMBI KPYTIIBIX

"

TCJI




82

JIBmxenust npoctpaHcTBa. OToOpakeHus.
JIBrokeHus u paBeHCTBO duryp. O6mme
CBOICTBA IABMKEHUI

83

Bupl n1BukeHuil: napauiebHbIN IEPEHOC,
LIEHTpaJIbHasi CHMMETPHS, 3epKaIbHAS
CUMMETpHUS1, TOBOPOT BOKPYT MPSIMOI

84

[IpeobpaszoBanus momoowus. [Ipsmas u chepa
Ditnepa

85

FGOMeTpI/ILIGCKI/IC 3ala41 Ha IMPUMCHCHUC
JABUKCHU S

86

Oo6o06maromee nmoBTopenue 11 nmoHsTHH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremaru3auus 3HaHuii: "llapamiensHoCTh
NPSIMBIX U IJIOCKOCTEN B MPOCTpaHCTBE"

87

O6o6mmatonee nopropenue 11 nousruii u
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
CHUCTEMAaTH3alMs 3HaHui: "BekTopsl B
npocTpaHcTae”

88

Ob6o06maromiee noropeHue 11 noHATH U
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
pocTpaHcTBe"

89

O6o61maromiee nopropenue 11 noustuii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMaru3anusa 3HaHui: "O0beM
MHOT'OrpaHHHUKa"

90

O6o0maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reomerpun 10-11 knaccos,




cucreMaruszanus 3HaHui: "O0beM
MHOTOIpaHHUKa"

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reometpun 10—11 kaccos,

o cucrteMatusanus 3Haguii: "Ihnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T
Oo6o06maromee nmoBTopenue 11 moHsTHH U
02 MeToJ10B Kypca reomerpun 10—-11 xnaccos,
cucremaTtu3anus 3Hanuii: "Tlnomaan
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
Hrorosas
93 Wrorosas koHTpoJIbHAsT paboTa KOHTPOJIbHAS
pabota Ne7
Hrorosas
94 HToroBast KOHTpOJIbHASA paboTa KOHTPOJIbHAS
pabota Ne8
95 [ToBTOpEeHue, 06001IeHNE 1
CUCTeMaTH3aIus 3HAaHUH
HcTopust pa3BUTHS CTEPEOMETPHH KaK
96 HayKH 1 €€ poJib B Pa3BUTUH COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA
HcTopust pa3BUTHS CTEPEOMETPHUH KaK
97 HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA
HcTopust pa3BUTHS CTEPEOMETPUH KaK
98 HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHIA
99 Hcropus pa3BUTHS CTEPEOMETPUH KaK




HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
HMHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

100

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B pa3BUTUU COBPEMEHHBIX
HMHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

101

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKu U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKHU U €€ pOJib B Pa3BUTHUU COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

VYyeonuka ['eomerpun yriryonensoro yposss B @I1Y. He uzgan, no 25

ceHTsa0ps 2025 ropa.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://edsoo.ru/ ®denepanbHas pabodas mporpaMma IO y4eOHOMY

npeaMery «l'eomeTpus».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

Poccuiickas anextponHas mkona https://resh.edu.ru/



https://edsoo.ru/rabochie-programmy/#:~:text=%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%87%D0%B0%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0%20%D0%BF%D0%BE%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%BC%D1%83%20%D0%BF%D1%
https://resh.edu.ru/
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