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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAINpPaBICHHOCTH U NPEIMETOB T'YMAaHUTAapHOIO ILIMKIIA.
[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 BBIJBUTATb U OMNPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
¢u3znyeckux 3aaau.

[enb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTaBJISAIOUIEH mpeaMeTHol obnactu «MaremaTuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(HecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BAHUEM MAaTEMAaTHUKH.

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

pacipeHe MpeACTaBIeHUsI O TEOMETPUU KaK YaCTH MUPOBOHM KyIbTyphI H
dbopMupOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CrepeomeTpus» yueOHOTO 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
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

dbopMupoBaHNE YMEHHUs paclio3HAaBaTh HAa YepTEkKaxX, MOACIAX U B peaTbHOM
MHUpPE MHOTOTPAaHHWKH M Tejla BpalleHHs, KOHCTPYHPOBATh T€OMETPUUYECKHE
MOJIENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHYECKUX TeOopHi, (opMHpoBaHME TOHWMAHUS POJM AKCMOMATHKH TIPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pellleHusl, YMEHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3aJ1ay U 3a]a4 C MPAKTUUYECKUM COJCPKAHUEM,
dbopMupoBaHHE TPENCTaBICHUS O HEOOXOMUMOCTH  JOKAa3aTeNbCTB  IPHU



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

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW O0YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICIOBATEIBCKIX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYALMSIX W NPU U3YUYEHUU APYTHX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBusttoTcsi:  «lIpsMble W TUIOCKOCTH B TPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIyOJIEHHOM YpPOBHE OOy4YeHHUS 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 MIOCTYNATENbHO, 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 M3y4eHHIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

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

MNOJATOTOBUTH OOYYAIOIIMXCA K MPOAOJKEHUIO M3YyUYEHUS MATeMaTHKU 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).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3auMHOE pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAJLIEITBHOCTD TPEX NPSIMBIX, TAPAIUIENBHOCTD IPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPAMBIMH B IIPOCTPAHCTBE. llapajuienbHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleienure],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JINHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIM U MHOTOI'PAaHHbBIC YTJIbI.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYIPAHHBIX YTIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHu

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



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

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU 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 MPABWIbHBIX NPHU3M, CUMMETpPUS MPaBUIBHOU
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[EMCTBUS C BEKTOpPaMU: CIOKEHHE
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 pPa3IOKEHHH 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

[IoHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
IUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepbl M IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe. M300pakeHue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u koHyca. CummeTpusi cepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMHJIpa, MUpaMuabl U KoHyca. OO0bEM 11apa U 1mapoBOro
CEerMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MUWINHAP, ONMHMCAaHHas OKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanuwe miapa u cdepsl miaockocTbio. [loHSTHE MHOrOTpaHHMKA,



OMKMCAHHOTO OKOJO cdepbl, 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 € UCTIOJBb30BAHUEM 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
CEUEHMII: METOJ CJEI0B, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METOJ MEepeHoca
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
CHUCTEMa KOOPAMHAT B IpocTpaHcTBe. KoopauHaTel Bektopa. PaszinoxxeHue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mume cBoiicTBa JBMXKCHUH. Buabl JBWXKCHUN: TapauIebHBIM IEPEHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA 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 (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpOLETyp TPaKTAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHUE JYXOBHBIX LIEHHOCTEN pPOCCUICKOro Hapoaa, cPOPMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

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

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYeCKUE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
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/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIIAITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMynupoBaTh U  MPeoOpa3oBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIOMCHHUIX M YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYMI;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKU, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(MpsiIMBIC U OT MPOTUBHOTO), BEICTPAUBaTh apTyMEHTAIINIO, IIPUBOIUTE MMPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHUSA, HCCIENOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

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

Pa6ora ¢ undpopmaunmeii:

BBIABJIATH AeUIMTH MHPOpPMAIIMHU, TAHHBIX, HEOOXOAUMBIX IJIsI OTBETa Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

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

CTPYKTYpUpOBaTh WH(OpPMAIHMIO, MPEACTABISATh €€ B pPa3NuyHBIX (opmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3p€HI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBAaTh HWACH, HALCJICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHNA,
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IAHHBIX,
HaWJIEHHBIX OIMUOOK, 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 HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHAUBHUIYaIbHOM
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

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
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0yyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPU
peleHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUH;

e TMPHUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MHPH PELICHUH
reOMETPUYECKHX 3a/1ay;

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

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEXIY MNPSIMOM U
IJIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



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

e KJIAaCCU(QUIUMPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
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 IUIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMUJia), TCOMETPUUECKUX TEJ C IpUMEHEHUEM (HOPMYII,

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

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

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMM;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMATHYECKMX OTHOLICHWH 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 CTEPEOMETPUUECKUX 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
aHaJU3UPOBAaTh PEalbHbIE CUTyallUd, MPUMEHSATh HU3YUEHHBIEC 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 aireOpbl, peraTh MPaKTUYECKHe 3a/1ayw,
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 MOHSATUAMHM, CBSI3aHHBIMU C IMJIMHIPUYECKOM,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

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

pacro3HaBaTh Tejda BpaumieHus (UWIUHApP, KOHYC, cdepa U IMap) U
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

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 HOpMYyT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHAIIMSIMU TEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMHU TOBEPXHOCTEH U 00BEMaMu
ITOJIOOHBIX 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 TEOMETPHUYCCKUX (QuUrypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh reOMETPHYCCKHE 3aa9i Ha BBIYMCICHUE YTIIOB MEXKITY MPSIMBIMA
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 HM300paXEHUST MHOTOTPAHHUKOB W TEJ BpaIleHUS TIpH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (MapayiiebHbIe
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 YTBEPKACHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] 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 BEIINYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALINU, IPUMEHATh U3YUEHHbIC
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE TOHUCKA PEUICHUSA
MaTeMaThyecku  C(HOPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKHWE 3a/laud, CBA3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 23 1 https://lesson.edu.ru/02.3/10
B
2 SAMMHOE PACHOJOKCHIE HPAMBIX B 6 1 https://lesson.edu.ru/02.3/10
MIPOCTPAHCTBE
Y .
3 APALICHBHOCTD HPAMBIX H IIOCKOCTEH B 8 https://lesson.edu.ru/02.3/10
IIPOCTPAHCTBE
I1
4 epHeHHHIfyMpHOCTB TPAMBIX | 25 https://lesson.edu.ru/02.3/10
MIJIOCKOCTEHN B IPOCTPAHCTBE
VYTIIBI B paccTOSTHUS 16 https://lesson.edu.ru/02.3/10
MHororpanHuku 7 https://lesson.edu.ru/02.3/10
BexkTops! B mpocTpaHcTBE 12 https://lesson.edu.ru/02.3/10
IT
8 OBTOP eHuC, 060DMICHHE i CHCTeMATH3AIHA 5 2 https://lesson.edu.ru/02.3/10
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Kontpoabnbie IlpakTuueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl

1 AHanuTUyecKasi reOMETpHs 15 1 https://lesson.edu.ru/02.3/11
I1 600

2 OBTOPEHHE, 000 meHPUIe . 15 1 https://lesson.edu.ru/02.3/11
CUCTEMAaTH3aIHsl 3HAHUH

3 O6bEM MHOTOTpaHHHKA 17 https://lesson.edu.ru/02.3/11

4 Temna BpameHus 24 https://lesson.edu.ru/02.3/11
n oy

3) HOTAIU TIOBEPXHOCTI 1 ODBEMET 9 1 https://lesson.edu.ru/02.3/11
KPYTJIBIX TEJ

6 JBrxeHuUs 5 1 https://lesson.edu.ru/02.3/11
IT , 0000

7 OBTOPEHIE, ODOBIICHHE H 17 2 hitps://lesson.edu.ru/02.3/11
CUCTEeMAaTH3aIHsl 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero KonrTpoabubie IIpakTuueckue o6 pazoBaTeIbHBIE
padoThbI padoTbI pecypenr
OcHoBHbIe NpaBuiia H300pakeHUs Ha
1 PHUCYHKE IIJIOCKOCTH, ITAPAJUIEIIBHBIX IPSAMBIX 1 https://lesson.edu.ru/02.3/10
(OTpe3KoB), cepeIMHbI OTPE3Ka
[TonsTHS cTepeoMeTpHn: TOUKa, psmas,
IJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
2 MpaBUJIa U300paKEHHs Ha PUCYHKE 1 https://lesson.edu.ru/02.3/10
IJIOCKOCTH, MTApaJIJIENIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTHA: EpeceKaroIuecs MIOCKOCTH,
3 [IEPECEKAIOIIMECS PsIMast U IUIOCKOCTb; 1 https://lesson.edu.ru/02.3/10
MIOJIYTIPOCTPAHCTBO
[TonsTHs: mepeceKkaromecs MIOCKOCTH,
4 MEPECEKAIOIINECS MPAMAs U IIOCKOCTD; 1 https://lesson.edu.ru/02.3/10
MIOJIYTIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHUE MPOCTEUIITUX
5 MPOCTPAHCTBEHHBIX UTYD, 1 https://lesson.edu.ru/02.3/10
HECYIIECTBYIOINUX 00HEKTOB
MHororpaHHuKH, U300paKeHUE MPOCTEUIITUX
6 MIPOCTPAHCTBEHHBIX (PUTYD, 1 https://lesson.edu.ru/02.3/10
HECYIIECTBYIOIINX 0OBEKTOB
7 AKCHOMBI CTEPEOMETPHUH U IIEPBBIE 1 https://lesson.edu.ru/02.3/10
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CICACTBUA N3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus TPSIMBIX U TIOCKOCTEH

N3o00paxenune cedyeHuit nupamMuabl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

I/I306pa)KGHI/IC IepeCcCUYCHU: MMOJTYYCHHBIX
IUIOCKOCTEH. PaCKpaI_HI/IBaHI/IC IIOCTPOCHHLBIX
CeUeHHI pa3HbIMHU OBECTAMU

N3o00paxenune cedyeHuit mupamMuabl, Kyoa u

IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300paxkeHne nepeceueHus MOTy4YeHHBIX
IJI0CKOCTEH. PackpammBanue moCTpOEHHBIX
CEYEeHMI pa3HbIMM IIBETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa u

IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peodpa.

N3o00paxeHne nepeceueHus MOTydYeHHBIX
MJI0CKOCTeH. PackparmBanue mocTpOEHHbIX
CEYCHHI pa3HBIMH I[BETAMU

N300pakeHne ceueHnil mupaMupl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300paxeHne nepeceueHus MOTy4YeHHBIX
MJI0CKOCTeH. PackparmBanue mocTpOEHHbIX
CeUeHUH pa3HbIMU [[BETAMU

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

14

Meton cienoB Uil IOCTPOEHUS CEUEHU I

https://lesson.edu.ru/02.3/10
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15

Mertoa cnesoB AJisi MOCTPOCHUS CEYEHUH.
CaolicTBa nepeceyeHuid NPsMbIX U
IIJIOCKOCTEN

https://lesson.edu.ru/02.3/10

16

Mertopa cieoB Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

https://lesson.edu.ru/02.3/10

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I U 3al1UCh HIaroB
MOCTPOCHHS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCH 1IaroB
MMOCTPOEHUS

ITocTtpoenue ceuenuii B mupamuze, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh L1aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4eprexkax. Mcropus pazsutus
IUTAHUMETPUH U CTEPEOMETPUHU

https://lesson.edu.ru/02.3/10
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23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

https://lesson.edu.ru/02.3/10

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapajutenpHbIe IPsIMBIE B IIPOCTPAHCTBE

https://lesson.edu.ru/02.3/10

25

Teopema o cyniecTBOBaHUH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapAJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

https://lesson.edu.ru/02.3/10

26

27

28

29

[TapamnenbHOCTB TpeX MpsMBbIX. Teopema o
TpEX MapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

[enTpanbHas npoeKkuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

30

[TonsATHA: mapamienbHOCTh NPSMON U
IUIOCKOCTH B pocTpaHcTse. [Ipu3Hak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U

https://lesson.edu.ru/02.3/10
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IIIIOCKOCTH

31

32

33

34

I'eomeTpuueckue 3aaun Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTekKe U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKus, MPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHI KyOa U
napasenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX IUIOCKOCTEM

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

35

Teopema 0 mapajIeIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlSIHIGfI
yepe3 TOUKY, HE IPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

https://lesson.edu.ru/02.3/10

36

CBolicTBa napayuieNIbHBIX IUIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUCHHUSI IPH
MIEPECEUECHHUH IBYX NapaJlIeIbHbIX
IIJIOCKOCTEM TpEeThen

https://lesson.edu.ru/02.3/10

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IJIOCKOCTSIMU; O NTEPECEUEHUH NPSIMOM €
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA

https://lesson.edu.ru/02.3/10
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[ToBropenue: Teopema [Tudaropa Ha

38 https://lesson.edu.ru/02.3/10
IUIOCKOCTH
II :

39 OBTOPCHHC: TPUTOHOMETPHA https://lesson.edu.ru/02.3/10
MPSIMOYTOJILHOT'O TPEYIOJIbHUKA
Caoi 0

40 BOHCTBA KYDa M TIPAMOYTOTLHOTO https://lesson.edu.ru/02.3/10
napajuiesenume/a
B 0

41 PIHAHCIICHAC JUIH OTPESKOB B KyDE 1 https://lesson.edu.ru/02.3/10
MPSIMOYTOJIBHOM Tapaliesenure e
[IepneHuKyISPHOCTE NPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U https://lesson.edu.ru/02.3/10
IUIOCKOCTH
[lepnieH IUKYISIPHOCTD MPSMOM U MIOCKOCTH.

43 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMOM U https://lesson.edu.ru/02.3/10
IUIOCKOCTH
Teopema o cymiecTBOBaHUU U

44 CHMHACTBEHHOCTH HPAMOM, HPOXOMAICH https://lesson.edu.ru/02.3/10
4yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISIPHON K MIIOCKOCTH
I1

45 JIOCKOCTH I HEPHEHAKYJIAPHBIC HM https://lesson.edu.ru/02.3/10
MpsiIMbIe B MHOTOTPAaHHHUKAX
I1

46 JIOCKOCTH H HEPIEHAKYJIAPHBIC HM https://lesson.edu.ru/02.3/10
pr[MI)Ie B MHOFOFpaHHI/IKaX
I1 !

47 CPHCHAMKYILIP 1 HAITORHAA. LI0CTPOCHIE https://lesson.edu.ru/02.3/10
MEPIECHIUKYIIAPA U3 TOYKU Ha TPIMYIO
IT !

48 CPHCHANKYJIAP H HATOHHAA. LI0CTPOCHHE https://lesson.edu.ru/02.3/10
MEePIECHIUKYIIAPA U3 TOYKU Ha TPIMYIO
T .

49 copema 0 TPEX MEpNEH/MKYIAPax (pamas https://lesson.edu.ru/02.3/10

1 oOpartHas)
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Teopema o Tpéx nepneHAUKYIsIpax (mpsmas

50 https://lesson.edu.ru/02.3/10
u oOpartHas)

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMBbIMU https://lesson.edu.ru/02.3/10

52 Houei nepenikyPHEIX IPMBIX ¢ . https://lesson.edu.ru/02.3/10
MTOMOMUIBIO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE https://lesson.edu.ru/02.3/10
[Toctpoenue ceuenuii Kyoa, MpU3MBlI,

54 MPaBUILHON MUPAMUJIbI C TIOMOIIBIO https://lesson.edu.ru/02.3/10
OPTOTOHAJIBHOMN MPOEKINH
[Toctpoenue ceuenuii Kyoa, MpU3MBlI,

55 MPaBUJILHON MTUPAMUJIbI C TIOMOIIBIO https://lesson.edu.ru/02.3/10
OpPTOTOHAILHOM MPOEKIINH
CuMMeTpHsl B POCTPAHCTBE OTHOCUTEIHHO

56 miockocTH. [lmockocTr cuMMeTpuii B https://lesson.edu.ru/02.3/10
MHOTOTpaHHUKAX

57 HlpusHai NepHeH Ky IApHOCTH IPMOI i https://lesson.edu.ru/02.3/10
TIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU

58 HpaBHHBHEIe MHOrOTpaHHHKH. PacuCr https://lesson.edu.ru/02.3/10
paccTosHUM OT TOYKH JI0 TIIOCKOCTH

59 HpaBHHLHBVIe MHOTOrPaHHHKH. Pacuer https://lesson.edu.ru/02.3/10
paccTosHU OT TOYKH JI0 TIIOCKOCTH
CrocoObI OITyCTUTH TIEPIICH UK YIISPHI:

60 CUMMETpPHUS, CABUT TOYKHU MO MapalieIbHON https://lesson.edu.ru/02.3/10
psAMOI

61 Capur 1o Henap annem:Hon HpAMOH, https://lesson.edu.ru/02.3/10
W3MEHEHUE PACCTOSTHHIMA

62 Kowrponbnas pabora "Bsanmmoe https://lesson.edu.ru/02.3/10

PACIIOJIOKCHHUC MTPAMBIX U IIOCKOCTEH B



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: Yroa MEXKAY

CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/IC METOJbI BBITUCIICHUS yTIJIa
MCKAY NPAMBIMHA B MHOT'OI'PAHHUKAX

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

66

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAaHHOIO yIia

https://lesson.edu.ru/02.3/10

67

68

69

[lepnenaukynspusle miockoctu. CBOMCTBA
B3alMHO NEPIEHIUKYISIPHBIX MIOCKOCTEN

IIpu3Hak nepneHaAuKyIIpHOCTH IUIOCKOCTEN
TeopeMa O IMPSAMOM NEPECEUEHU IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIAPHBIX TPETHEN
IIJIOCKOCTH

[IpssmoyronbHbBIN Napasuienenunes; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenumena

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

70

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
napajJiesIenuIes1a U CIeJCTBUE U3 Heé

https://lesson.edu.ru/02.3/10

71

72

CTCpCOMeTpI/I‘{eCKHC " INPpUKIIaIHBIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IMPSAMBIX W IIIIOCKOCTH

[ToBTOpEeHME: CKpEIIMBAIOIINECS MTPSIMBIE,
napajuieJbHbIe MIOCKOCTU B CTaHAPTHBIX

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10
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MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE

73 https://lesson.edu.ru/02.3/10
MEXy CKPEIIUBAIOIIUMUCS MPSIMBIMU B
MPOCTBIX CUTYaLUSIX
P

74 ACCTOANHE OT TOHKH il O TIOCKOCTH, https://lesson.edu.ru/02.3/10
paccTostHue OT MPAMOM J0 IMIIOCKOCTH
Brluucnenue pacctosHUA MEXIY

75 CKPEIIMBAIOIIMMUCS MPSIMBIMHU C TIOMOIIBIO https://lesson.edu.ru/02.3/10
MEePHEHIUKYISIPHON MIJIOCKOCTH
TpéxrpaHHblid yroi, HEpaBeHCTBa IS

exrpa oB. Teopema Iludaropa,

76 TPEXTPAIHDBIX YITIOB pevia ugarop https://lesson.edu.ru/02.3/10
TEOpPEMbI KOCUHYCOB U CHUHYCOB JIJIsI
TPEXTPAHHOTO yTiia

77 DUICMCHTBI CCPHICCKOH TCOMETPHIL: https://lesson.edu.ru/02.3/10
reoJIe3nYecKue JIMHUYU Ha 3emiie

78 KonTtponbHast pabota "Yrisl u paccTostHUS" https://lesson.edu.ru/02.3/10
C i "M

79 HCTeMaTmaIf'H 1 SHAHHI “VIHOTOTPaHHII # https://lesson.edu.ru/02.3/10
€ro 3JIEMEHTHI
[Inpamua. Buael nupamun. [IpaBunpHas

80 https://lesson.edu.ru/02.3/10
nupamMuaa
I1 B .

81 PHIMa. LAMAZ 1 HAKTORHAZ TIPHIMEL https://lesson.edu.ru/02.3/10
[IpaBunbHas npuszma
n . .

82 PAMO NapaIDICHCIIMIIEA, NPAMOYTOILHAH https://lesson.edu.ru/02.3/10
napajuienenumnesa, Kyo
B .T

83 I:IHyKHHe MHOTOTPAHIHIC. TEOpeMd https://lesson.edu.ru/02.3/10
Ditnepa

84 Beinykiieie MHOrorpanHuku. Teopema https://lesson.edu.ru/02.3/10
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Olinepa. [IpaBunpHbIE U OTyNIpaBUIbHBIE

MHOTOTPaHHUKHU
85 KontponsHas pabora "MHOrorpaHHUKH" 1 https://lesson.edu.ru/02.3/10
86 HorsTie BEKTOpa Ha MIOCKOCTH 1 b 1 https://lesson.edu.ru/02.3/10
MPOCTPAHCTBE
87 CymMa BEeKTOpOB 1 https://lesson.edu.ru/02.3/10
88 Pa3nocTh BekTOpOB 1 https://lesson.edu.ru/02.3/10
89 [TpaBwiio mapamienenumena 1 https://lesson.edu.ru/02.3/10
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://lesson.edu.ru/02.3/10
91 Pasnoxertie sextopa 1o 6a3m}: TPex 1 https://lesson.edu.ru/02.3/10
BEKTOPOB, HE JISKAIIUX B OJHOH IJIOCKOCTH
92 CkansipHO€ MpOU3BEICHUE 1 https://lesson.edu.ru/02.3/10
93 Berimcierie yria Mesiy BeKTopami B 1 https://lesson.edu.ru/02.3/10
MIPOCTPAHCTBE
94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 https://lesson.edu.ru/02.3/10
95 IIpocreimme 3a1aum ¢ BEKTOPaMH 1 https://lesson.edu.ru/02.3/10
96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 https://lesson.edu.ru/02.3/10
97 IIpocreimue 3a1auu ¢ BEKTOPaMH 1 https://lesson.edu.ru/02.3/10
98 O0o0mIeHre M cucTeMaTH3aIus 3HAaHUH 1 https://lesson.edu.ru/02.3/10
99 O000111eHIE U CUCTEMATH3aIU 3HAHUI 1 https://lesson.edu.ru/02.3/10
100 Hrorosast koHTpobHAs paboTa 1 https://lesson.edu.ru/02.3/10
101 WroroBas koHTpoJsibHas paboTa 1 https://lesson.edu.ru/02.3/10
102 O06o001IeH e U cucTeMaTU3alus 3HaHU! 1 https://lesson.edu.ru/02.3/10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
nudgpoBbie
Nen/m Tema ypoka Kontpoabnbie IlpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl

[ToBTOopenue Tems! "KoopauHaTel BeKTOpa

1 P PA | P 1 https://lesson.edu.ru/02.3/11
Ha TJIOCKOCTH U B IMPOCTPAHCTBE
IToBTOpenue Temnl "CKansgpHOE

2 P " P 1 https://lesson.edu.ru/02.3/11
MIPOM3BEICHUE BEKTOPOB
IToBTOpenue Temnl "Brluncienue yria

3 P yf 1 https://lesson.edu.ru/02.3/11
MEXy BEKTOpPaMH B IIPOCTPAHCTBE
[ToBTOpeHne TeMsl "YpaBHEHHE IPSIMOM,

4 P . P " P 1 https://lesson.edu.ru/02.3/11
MIPOXO/SIIEH yepe3 ABE TOUKH
YpaBHEeHHE IIIOCKOCTH, HOPMAIIh,

5 P P 1 https://lesson.edu.ru/02.3/11
YpaBHEHHUE MJIIOCKOCTH B OTpPE3Kax
YpaBHEeHHE IIIOCKOCTH, HOPMAIIh,

6 P P 1 https://lesson.edu.ru/02.3/11
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax

7 BekropHoe npou3sBeneHue 1 https://lesson.edu.ru/02.3/11
JInHeWHBIe HEpAaBEeHCTBA, IMHEHHOE

8 P 1 https://lesson.edu.ru/02.3/11
MpOrpaMMHUPOBaHUE
JInHeliHbIe HEpAaBEHCTBA, IUHEHMHOE

9 P 1 https://lesson.edu.ru/02.3/11
MpOrpaMMHUPOBaHUE
AnanuTHyecKrue METO/bI pacuéra yria

10 AR P r 1 https://lesson.edu.ru/02.3/11
MEXy MPSMBIMH B MHOTOT'PaHHUKAX
AHanuTHYeCKHe METObI pacuéra yria

11 AP T 1 https://lesson.edu.ru/02.3/11
MEXY TIIOCKOCTSIMHA B MHOTOTpaHHUKAX

12 dopMya pacCTOSIHUSA OT TOYKH 10 1 https://lesson.edu.ru/02.3/11
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IJIOCKOCTHU B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOYKH 10

13 https://lesson.edu.ru/02.3/11
TUIOCKOCTH B KyOe
Haxoxnenue paccTOSIHUN OT TOYKHU JI0

14 A p N a https://lesson.edu.ru/02.3/11
MJIOCKOCTH B IPABUIIBHOW MUPAMU/IS
Kourponbsnas pabora "AHanuruueckas

15 P " P https://lesson.edu.ru/02.3/11
FCOMeTpI/IH
CedeHrss MHOTOTPAaHHUKOB: CTAaHAAPTHBIE

16 p Aap https://lesson.edu.ru/02.3/11
MHOFOFpaHHI/IKI/I

17 CedeHuss MHOTOIPAaHHUKOB: METOJI CIIEI0B https://lesson.edu.ru/02.3/11
CG‘-IGHI/I?[ MHOFOFpaHHI/IKOBI CTaHI[apTHI)Ie

18 IIJIOCKOCTH, IIEPECEYEHUS IPSIMBIX U https://lesson.edu.ru/02.3/11
IUIOCKOCTEHN
[MapamiensHble IPSIMBIE U INIOCKOCTH:

19 p p https://lesson.edu.ru/02.3/11
napauIeIbHbIC CCUCHUS
[TapamiensHble IPSIMBIE U INIOCKOCTH:

20 p . pv https://lesson.edu.ru/02.3/11
pacuéT OTHOIIEHUN
Ha AJIJICJTIBHBIC IIPAMBIC U ITJIOCKOCTH. JIBI

21 P p yr https://lesson.edu.ru/02.3/11
Me)Kle CerIlII/IBaIOHII/IMI/ICH prIMBIMI/I
[MepneHnuKyIsIpHBIE MIPSMBIEC U TUIOCKOCTH:
CTaHJAAPTHBIE Hapbl MIEPIIEH UK YIISIPHBIX

22 ap . p PHCHAMKYIAP https://lesson.edu.ru/02.3/11
IIJIOCKOCTCH N prIMI)IX, CI/IMMeTpI/II/I
MHOFOFpaHHI/IKOB
[leprieHAUKYIIPHBIE IPSIMBIE U IIJIOCKOCTH:

23 PHCHIIKY AP p https://lesson.edu.ru/02.3/11
TeopeMa O TpeX MepPIeHANKYIIPax
[NepneHIUKYIApHBIE IIPSIMBIE U [IJIOCKOCTH:

24 PHCHMIYIAD p https://lesson.edu.ru/02.3/11
BBIYUCIJICHUA OJIWUH B MHOI‘OFpaHHI/IKaX

25 [ToBTOpEHME: TUIONIAAN MHOTOYTOJIEHUKOB, https://lesson.edu.ru/02.3/11
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(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
monoous

26

27

28

[ToBTOpEHUE: TIIONIATU MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
o00us

[ToBTOpEHME: IIOMIAAX MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOpaKEHHSI
o 100us

[Tnomany ceyeHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS IO 100MsI

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Moa00us

https://lesson.edu.ru/02.3/11

30

31

32

KonTponasnas pabora "[loBTopenue:

MHOTOT'PaHHUKHU, CEYCHUSI MHOTOI'PaHHUKOB"

O61éM Tena. OObEM MPSIMOYTOJIBHOTO
napaJsenenuneaa

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

33

CrepeomeTpHuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

https://lesson.edu.ru/02.3/11

34

35

[IpuknanHelie 3a1a4u, CBSI3aHHBIC C
BBIYHCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napasuiesenumnena

O06BEM npsAMON TIPU3MBI

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

36

CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIE C

https://lesson.edu.ru/02.3/11
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BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI

[Ipuknagabie 3a1a4u, CBSI3aHHBIE C 00BEMOM

37 N https://lesson.edu.ru/02.3/11
TPSIMOU TIPU3MBI
Brruncienne o0ObEMOB TEIN C IIOMOIIBIO

38 onpenenéHHoro uaterpaiga. Oobém https://lesson.edu.ru/02.3/11
HAKJIOHHOM MPU3MBI
Brrunciaenne 00bEMOB TE ¢ HOMOILBIO

39 onpeaenéHHoro unrerpaita. Oobpém https://lesson.edu.ru/02.3/11
MAPaMUIbI
Do a 00néMa a . OtHo1IEHNE

40 pMY I PEM& THPAMHIEL. LITHOTICHH https://lesson.edu.ru/02.3/11
00bEMOB MUPAMU/T C OOILITUM YTIIOM
dopmyna 00bEMa mupamuasl. OTHOIIEHHE

41 pMY pamuz https://lesson.edu.ru/02.3/11
00BeMOB MUpaMu ¢ OOLIUM YTIIOM
CtepeoMeTpHUUECKHE 3a[aUH, CBsI3aHHBIE C

42 p P . g https://lesson.edu.ru/02.3/11
00BEMaMH HAKJIIOHHOW MPU3MBI
Crepeome €CKHe 3a1a4H, CBA3a ec

43 B p MCTPHACCIHIE 311, CBAAHII https://lesson.edu.ru/02.3/11
00BbEMaMH TUPAMHUIBI
[Tpuknaanele 3agaun o TeMe "O0bEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM https://lesson.edu.ru/02.3/11
TIPU3MBI
[Tpuxnagnsie 3anaun no Teme "OO0bEMBI

45 Y ) https://lesson.edu.ru/02.3/11
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUJIBI
I[Tpumenenne 00EMOB. Beramcienue

46 P https://lesson.edu.ru/02.3/11
pacCTOSTHUSA JI0 TUIOCKOCTH
Kontpoabnaas padora "O0béM

47 P P | https://lesson.edu.ru/02.3/11
MHOTOTpaHHHKA

€CcKast IOBEPXHOCTh,
48 Hunmwpir # TIOBEPXHOCTD https://lesson.edu.ru/02.3/11

o0pa3yroue UIHHIPUIECKON
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IIOBEPXHOCTH

Humuaap. [psmoit KpyroBoi HUIHHAP.

49 https://lesson.edu.ru/02.3/11
[Imomane MOBEpXHOCTH LUIUHIAPA
Konundyeckas moBepXxHOCTb, 00pa3 nue

50 . p » OOpasyIol https://lesson.edu.ru/02.3/11
KOHHMYECKOU moBepxHocTU. KoHyc
Ceuenne KOHyCa INIOCKOCTBIO,

51 }U] https://lesson.edu.ru/02.3/11
napauIeIbHON IJIOCKOCTH OCHOBAHUS
VYceuéHHblii KoHyC. M300pakeHe KOHYCOB

52 . y p y https://lesson.edu.ru/02.3/11
U YCEUYEHHBIX KOHYCOB
[Inomans OOKOBOM IIOBEPXHOCTHU U IOJIHON

53 e p https://lesson.edu.ru/02.3/11
MOBEPXHOCTH KOHYCa
[Tnomans OOKOBOI MOBEPXHOCTU U ITOJTHON

54 e p https://lesson.edu.ru/02.3/11
MOBEPXHOCTH KOHYCa
CrepeoMeTpuueckre 3aauu Ha

55 JIOKa3aTeJILCTBO U BLIUHUCIICHHE, https://lesson.edu.ru/02.3/11
MMOCTPOEHUEM CEUYECHUH LWIIMH]IPA, KOHYCa
CrepeoMeTpuuecKkre 3aa4u Ha

56 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, https://lesson.edu.ru/02.3/11
MOCTPOCHUEM CEUYCHUN IIUIMHIPA, KOHYyCa
H UKJIAJHBIC 3a/1a4U, CBA3aHHBIC C

57 p a a https://lesson.edu.ru/02.3/11
[UTHHIPOM
H UKJIaJHBIC 3a/1a4U, CBA3aHHBIC C

58 p a a https://lesson.edu.ru/02.3/11
LUIMHAPOM

59 Cdepa u map https://lesson.edu.ru/02.3/11
[Tepeceuenue chepsl 1 mIapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl maockocTsio. Bua u https://lesson.edu.ru/02.3/11
n300pakeHue mapa

61 [Tepecedenue cdepsl U mapa ¢ MIOCKOCTHIO. https://lesson.edu.ru/02.3/11
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Kacanue mapa u cepsi mnockoctero. Bun u
n300pakeHHE 1apa

VYpasuaenue chepsl. [Lnomans chepst u eé

62 . https://lesson.edu.ru/02.3/11
yacTeu

63 Cummetpus chepsl U mapa https://lesson.edu.ru/02.3/11
CrepeomeTpuuecKue 3aauu Ha

OKa3aTCJIbCTBO U BBIYHUCIICHUEC, CBA3aHHBIC

64 A . https://lesson.edu.ru/02.3/11
co cepoii 1 mapoM, IOCTPOSHUEM UX
CEUCHHM TIOCKOCTHIO
CrepeomeTpuyuecKue 3a1a4u Ha

0OKa3aTCJIbCTBO U BBIYHUCIICHUEC, CBA3aHHBIC

65 A . https://lesson.edu.ru/02.3/11
co chepoii 1 mapom, TOCTPOCHUEM X
CEUCHHM TIOCKOCTHIO
IIpukmagueie 3aga4un, CBSI3aHHEIC CO cpepoi

66 P A A bep https://lesson.edu.ru/02.3/11
U II1apOM
[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,

67 BBIYKCIICHHS B OKPYXKHOCTH, CTAHIaPTHBIE https://lesson.edu.ru/02.3/11
mog00us
PaSJ'II/ILIHI)IC KOM6I/IHa WA TCJI BpallICHUSA U

68 t patt https://lesson.edu.ru/02.3/11
MHOTOTPaHHUKOB
3amaun o TeMe "Tena U MOBEPXHOCTH

69 A " P https://lesson.edu.ru/02.3/11
BpaIleHUS
3agaun no TeMe "Tena u MOBEPXHOCTH

70 A | P https://lesson.edu.ru/02.3/11
BpalleHus
KontpoarHas padora "Tenna u TOBEPXHOCTH

71 P | P P https://lesson.edu.ru/02.3/11
BpalleHus
O0wvém mumuaapa. Teopema 06 00bEME

72 1 P p https://lesson.edu.ru/02.3/11

MPSIMOTO ITUJIMHAPA
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73

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. OobpéM KoHyca

https://lesson.edu.ru/02.3/11

74

75

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYyCa

CrepeomeTpHUyeCcKHe 3a/1a4i, CBSI3aHHbIE C
BBIUUCIICHEM 00BbEMOB LIMIIMH]IPA, KOHYCA

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

76

[Ipuknanseie 3apauu o Teme "OObEMBI 1
IJI0IaAu oBepXHOCTEN Ten"

https://lesson.edu.ru/02.3/11

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomanes chepsl.
CrepeoMeTpHUYECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTa U IMAapOBOI0 CEKTOPa

https://lesson.edu.ru/02.3/11

78

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
miomaaso cepbl. COOTHOLIEHUS MEXKITY
TUTONIAISIMA TTOBEPXHOCTEH M 00bEMaMuU
MOJOOHBIX TEll

https://lesson.edu.ru/02.3/11

79

[TonoOHbIe TeNa B MPOCTPAHCTBE.
N3menenune o6bEMa mpu moio0muu.
CrepeomeTpudecKue 3a1a4uu, CBI3aHHBIC C
BBIUHCIIEHNEM 00BEMOB TeJI U ILJIOIAIEH
IIOBEPXHOCTEN

https://lesson.edu.ru/02.3/11

80

81

KonTponbnas padota "Ilnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Te"
JBuxenust npoctpancTBa. OToOpaskeHusI.
JBuxenust u paBeHCTBO (uryp. OOrrue
CBOMCTBA JBHKCHUHN

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11
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82

Buap! n1BukeHMit: napauielibHbIN IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHS, 3epKaJbHAas
CHUMMETpPHS, IOBOPOT BOKPYT MPSIMOMH

https://lesson.edu.ru/02.3/11

83

84

85

[IpeoOpazoBanus mogo6us. [Ipsmast u cdepa
Ditnepa

['eomeTpuueckue 3a1aun Ha IPUMEHEHHE
JIBYDKCHUS

KoHnTtposbHas padota "BekTopsl B
npocTtpaHcTBe"

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

86

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucremarusauus 3HaHui: "llapamiensHoCcTh
MPSAMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

https://lesson.edu.ru/02.3/11

87

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo10B Kypca reomerpun 10—11 kmnaccos,
cUCTeMaTu3alus 3HaHuil: "BekTopsl B
npoctpaHcTae”

https://lesson.edu.ru/02.3/11

88

89

90

Ob6o6uaroree noropeHue 11 noHsATUi 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3HaHui: "BekTopsl B
npocTpaHcTse"

Ob6o6maromee nosropenue 11 noHsATHi 1
MeTO0B Kypca reomerpun 10—-11 knaccos,
cuctemaruzanus 3HaHuit: "OobeM
MHOTOrpaHHHUKa"

Ob6o6maromee noropenue 11 noHsATHit 1

MeTOJ0B Kypca reometpun 10—-11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11
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MHOTOTrpaHHHKaA"

91

92

93

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucreMaruzanus 3Hanuit: "[lnomann
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Te"
O6o06matomee moBropeHue 11 moHsaTH 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucreMaruzanus 3Hanuii: "[lnomann
MOBEPXHOCTH U O0BEMBI KPYTIIBIX TN

HtoroBast KOHTpoJNIbHAs paboTa

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

94

95

96

Wrorosas koHTpoJsibHasA paboTa
[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aLMS
3HAHUHN

HcTopust pa3BuTHS CTEpEOMETPUHN KaK

HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

97

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

https://lesson.edu.ru/02.3/11

98

99

100

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUHU COBPCMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI
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Wcropus pa3BuTUs CTEPEOMETPUU KaK

101 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX 1 https://lesson.edu.ru/02.3/11
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHMA
Hcropust pa3BUTHS CTEPEOMETPUU KaK
102 HAyKW U €€ poJib B Pa3BUTUU COBPEMEHHBIX 1 https://lesson.edu.ru/02.3/11
WH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHIMA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

AnreOpa u Hauana matematuyeckoro ananuza YMK III. A. Anumos, FO. M.
Komsrun, M.

B. TkauéBa u np. 10-11 knaccer

I'eomerpuss YMK JI. C. Atanacsn, B. @. byry3os, C. b. Kagomiiesa 10-11

KJIaCChl

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK
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