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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINpPaBICHHOCTH U MPEAMETOB T'yMaHUTAPHOTO LHUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, YyMEHHE BBIIBUTATb W OMNPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
duznueckux 3aaay.

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

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

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

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

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

dbopMUpOBaHrE YMEHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MHUpE MHOTOTPAaHHUKH M Tella BpalIeHHs, KOHCTPYHPOBATh TE€OMETPUUYECKUE
MOJIENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHUECKUX TEOpHi, (OpMHUpPOBAHUE TOHMMAHUS POJU AKCHOMATHKH TpU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pellleHusl, YMEHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a71a4 U 3a7a4 C MPAKTUUYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00yJaronInXcsi, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKIX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalibHBIX MKU3HEHHBIX CUTYAlUSX U MPU U3YUYCHHUH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICpKAaTEIBHBIMHU JIUHUSMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUM Ha YriayOJIEHHOM YpOBHE OOy4YeHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENIbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil pabodeit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, 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 M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K NPOAOJIKEHUIO H3YYEHUS MATEMAaTUKU 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 gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHSITUA  CcTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBaroOmuXcs
npsAMbIX. [lapanineapHOCTh MPAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: MAPATIICITBHBIC
MPSMBIE B POCTPAHCTBE, MAPAUIEIBbHOCTD TPEX MPSIMBIX, TAPAJUIETBHOCTh IPSMOM
u 1ockoctu. [lapamiensHoe W IEHTpabHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHOW MPOEKIUU. YTIbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[TepneHaUKyISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHANKYIISPHBIEC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHECHAUKYJISPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHansHo€ IIPOEKTUPOBAHMUE.
[lepnieHaAUKYIJISIP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH O IUIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSAMOM WU IUIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IJIOCKMX YIVIOB MHOTOrpaHHoro yriua. CBoHCTBa IUIOCKHX U
JIBYTPAHHBIX YTJIOB TPEXTPAaHHOrO yrjia. TeopemMbl KOCMHYCOB U CHUHYCOB [IJIf
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTka MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCThH MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupamuma: n-yrombHas nupamuaa,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
MpaBWIbHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpAHHUKH: IpaBUJIbHAS TMpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, kyO0. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’p,
JTOAECKA3IP U UKOCADIP.

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

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuIeenune d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPAaBHIBHON
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JlEMCTBUSA ¢ BEKTOPAMMU: CIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. lIpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pas3loKEHWH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalspHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
UINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00paxeHue 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 MPU3MBbI, HWJINHJIpA, MUpaMuabl U KoHyca. O0OBEM 1I1apa U 1apoBOTO
CEerMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
iockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHUKA,



OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnoaoOusi, romoreTus. Permenune 3amau Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U IPOXOJIAIIME YEPE3 BEPIIHNHY), CEUEHUS 11apa, METOAbI TOCTPOEHUS
CEUEHMI: METOJ CJEIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ| IEepeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXeHUA. lIpsMoyronpHas
cUCTEMa KOOpAMHAT B ITpocTpaHcTBe. KoopauHats! Bektopa. PaznoxeHne Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKCHWH. Buabl JBM)KCHUN: TapauIelbHBIA IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[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(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIMIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBbTYPhl, TIOHUMAaHHWE BIWSHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HUX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKHh Kak cdepbl 4YeIoBEYECKOM MAEesTeIbHOCTH, JTAloB €€
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATHH, YCTaHABIMBATh CYIICCTBEHHBIN MpU3HAK KJIacCHU(DUKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJFOMCHUIX M YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMu, SIBJICHUSIMHU, TIPOIIECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMIpOIlecca, a TaKKe BBIIBUraTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETa HA
BOIPOC U JJIsI pEIICHUS 3a/1a4;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIIHHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIE YHHBepPCaJIbHbIE Y4eOHbI€e AeHCTBUS

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, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYEHHBIN PE3YJIbTAT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me€ U CXOJICTBO TMO3UIIMA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



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

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOM 3aJauH;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX 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 MCIOJL30BaTh MPEUMYINECTBA KOMAHJAHOW W WHAWBUIyaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHHS, OOMEH 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 KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
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: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJIHO ONEpUPOBATH TOHSTUSIMHU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

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

e CTPOUTHh CEUYCHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBIMOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

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

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

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

e BBINOJHATH ICUCTBUS HAJ BEKTOPAMU;

e pemarh 3aJaud Ha JIOKA3aTebCTBO MAaTEeMaTHYECKUX OTHOIICHUNU U
HaXO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIC METOJIbI
MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

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

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HAa TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEAbHBIC CUTYaIllMH, MPUMEHATh H3yYCHHBIC TOHATUS B
mpolecce IMOMCKA  pelieHUuss MaTeMaTU4yecku  CcHOopMyJIHpPOBAHHOM
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KJICHUEM FeOMETPUYECKUX BEJIMUUH;

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

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
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 BpalllCHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBA3aHHBIMH C KOMOWHAIIUSIMU TeJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMmble (DUTYpHI, BBIOJHATH (BBIHOCHBIE) TIJIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (QUTrypax, TMpEeACTaBICHHYIO 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 TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUN OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXCHUS MHOTOTPAHHUKOB W TEJ BpalleHUS IIPU
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO U MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS I1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHUs] 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 AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALINU, IPUMEHATh U3YUEHHbIC
IIOHATHUSI, TEOPEMBI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaTh4ecku  COPMYJTUPOBAHHOM  TPOOJEMBI,  MOJEIUPOBATH
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'€OMETPUUECKUX BEIINYUH;

UMETh MpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUs T€OMETPUHM 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://lib.myschool.edu.ru
Y o
5 apaJuIeIbHOCTD MPSIMBIX U IJIOCKOCTEHN B 3 httos://lib.myschool.edu.ru
MIPOCTPAHCTBE
IT
3 epHeHHHIfyMpHOCTL MPAMBIX 1 25 https://lib.myschool.edu.ru
IJIOCKOCTEN B MPOCTPAHCTBE
4 VYTl ¥ paccTosHUA 16 1 https://lib.myschool.edu.ru
B
5 SAHMHOE PACHIONIOKCHIE HPAMBIX B 6 1 https://lib.myschool.edu.ru
MIPOCTPAHCTBE
MHororpanHuku 7 1 https://lib.myschool.edu.ru
BexkTops! B mpocTpaHcTBE 12 https://lib.myschool.edu.ru
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9 https://lib.myschool.edu.ru
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

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 reOMEeTpHs 15 1 https://lib.myschool.edu.ru
I1 600

2 OBTOPEHIE, ODOBIIEHHE 1 15 1 https://lib.myschool.edu.ru
CUCTEMAaTH3aIHsl 3HAHUH

3 O6bEM MHOTOTpaHHHKA 17 https://lib.myschool.edu.ru

4 Temna BpameHus 24 https://lib.myschool.edu.ru
IT 0Bé .

3) HOTHAI TIOBEPRHOCTI 1 ODBEMET 9 1 https://lib.myschool.edu.ru
KPYTJIBIX TEJ

6 JBrxeHuUs 5 1 https://lib.myschool.edu.ru
IT , 0000 .

7 OBTOPEHHE, 000 meHIiIe " 17 2 https://lib.myschool.edu.ru
CUCTEeMAaTH3aIHsl 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

Jara

IIpakTH4eckue
HU3y4eHust

padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

[ToHsATHS cTEpeOMETPHH: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PHCYHKE IJIOCKOCTH, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

luenens

luenens

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

[TonsTHs: nepecekarouuecs
IJIOCKOCTH, TEepECEeKarOLINecs psMas
U TUIOCKOCTb; MOJTYIPOCTPAHCTBO

IlonsTus: MepeceKarommecs
IIJIOCKOCTH, IMEPCCCKAOIINUECCA TpsAMasn
" INIOCKOCTB, NOJYIIPOCTPAaHCTBO

MHororpaHHUKH, U300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIecTBYIOIIMX 0OBEKTOB

luenens

2uenens

2denens

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX

2Henens

https://lib.myschool.edu.ru



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

¢buryp, HeCyImEeCTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

3uenens

3uenens

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3aaHus
MPSIMBIX | ITIOCKOCTEH B
npoctpancTBe. O003HAYEHUS MTPSAMBIX
H TIJIOCKOCTEH

3uenens

https://lib.myschool.edu.ru

10

11

12

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoJIy4eHHbIX
mIockocTeil. PackpammuBanue
MOCTPOSHHBIX CEUECHHUH Pa3HBIMU
[[BETaMHU

N300pakeHne ceueHni MMpaMuIbL,
Ky0a 1 IpU3MBbI, KOTOPbIE TIPOXOIST
yepes ux péopa. M3obpaxenue
nepecedeHus MOTyYeHHBIX
IJI0CKOCTeN. PackpammBanue
IMOCTPOCHHBIX ceueHun Pa3sHBIMU
IBETAMH

N300pakeHne ceyeHunii mupamMuibl,
Ky0a U IPU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue
MEPECCUCHU A MOJTYUCHHBIX
IJI0cKocTeil. PackpammBanue

duenens

4uenens

4genens

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru
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MMOCTPOEHHBIX CEUCHUN Pa3HBIMU
IIBETaMH

13

N300pakeHne ceueHuil mupaMupl,
Ky0a U IPU3MbI, KOTOPBIC TPOXOJISAT
gyepes ux péopa. M3obpaxenue
nepeceyeHus OTyYSCHHBIX
IJI0CKoCcTei. PackpammBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
[[BETAMHU

Suenens

https://lib.myschool.edu.ru

14

Merton cnenoB 1uisi TOCTPOCHUS
CEeUYEeHUU

SHenens

https://lib.myschool.edu.ru

15

16

17

18

Mertopa cieoB /Ui HOCTPOCHUS
ceueHuil. CBoiiCTBa nepeceueHuit
MPSAMBIX U IJIOCKOCTEN

Meton cienoB uist IOCTPOEHUS
ceueHuii. CBOICTBaA NepeceueHuit
HPSIMBIX U IIJIOCKOCTEN

ITocTpoeHue ceuenuii B mupamue,
KyOe 1o TpéM ToukaM Ha pebpax.
Co31aHne BBIHOCHBIX UepTexen U
3aIlMCh 1IAroB MOCTPOEHUS

[TocTpoeHne ceuenuii B mupamMu/e,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3aHue BBIHOCHBIX YepTexen U
3aIUCh IIAroB MOCTPOEHUS

Suenens

6Hemeis

6Hemes

6Henens

https://lib.myschool.edu.ru
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19

[TocTpoeHne ceuenuii B mupaMu/e,
KyOe 1o TpéM TouKaM Ha peOpax.
Co3aHue BBIHOCHBIX YepTexen U
3aIlUChb 1aroB NOCTPOCHHUA

Tuenens

https://lib.myschool.edu.ru
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20

ITocTpoeHue ceuenuil B mupamMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co3aHue BEIHOCHBIX YEpPTEKEN U
3aMuch UIaroB MOCTPOCHUS

Tuenens

https://lib.myschool.edu.ru

21

[ToBTOpenue nmnanumerpun: Teopema o
MIPONOPIUOHATBHBIX OTPE3KaX.
[Tonobue TpeyroabHUKOB

Tuenens

https://lib.myschool.edu.ru

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B cCUCHUIX HA
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TUIAHUMETPHUH U
CTEpEOMETPUH

8uenens

https://lib.myschool.edu.ru

23

24

25

Kontponbnas pabota "AKkcruombl
crepeomerpun. Ceuenus"

B3aumHoe pacrosnoxeHue npsmMbIx B
npoctpancTse. CKpenBaronmecs
npsmblie. [Ipu3Haky cKkpelmuBarommxcs
npsmbix. [lapannenbHble npsMble B
MIPOCTPAHCTBE

TeopeMa 0 CylIeCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOU
MapajuIeIbHON TaHHOU IIPSIMOW,
MPOXOISIIECH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIllEH Ha
JTaHHOU npsimoil. Jlemma o
NepeceyeHn | MapasiebHbIX MPSIMBIX
IIJIOCKOCTBIO

8uenens

8ueneins

9uenens

https://lib.myschool.edu.ru
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26

[TapamrensHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayyeaIbHbIX

9uenens

https://lib.myschool.edu.ru
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npsmbIx. TeopeMa o CKpeluBaromuxcs
IPSIMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJJICILHOTO
npoektupoBanus. M3o00paxkenue
pa3HbIX (GUryp B mapansienbHOMN
MIPOEKIINU

9uenens

https://lib.myschool.edu.ru

28

29

30

31

32

33

[HenTpansHas npoekuus. YToiui ¢
COHAIPABJIICHHBIMUA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

3amaun Ha JOKa3aTeabCTBO U
UCClIeI0BaHKE, CBSI3aHHbIE C
PacrosI0KEHUEM NPSMBIX B
IIPOCTPAHCTBE

[TonsATHSA: MapaIeaTbHOCTh NPSIMON U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
napaieIbHOCTH MPSMON U MIOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U
TUIOCKOCTH

I'eomerpuueckue 3anaun Ha
BBIUMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIE C MTAPATUIEITBHOCTHIO
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOASAILIETO
4yepes JaHHYIO NPAMYIO Ha YEPTEXKE U
MapaJuIeIbHOTO APYTOM IIPSMOM.
Pacuér oTHOIIEHNH

[TapannenpHas npoeKLHsl, IPUMEHEHUE
VTS IOCTPOCHHUSI CEUCHHI KyOa U

10uenens

10uenens

10uenens

1luenens

1luenens

1luenens

https://lib.myschool.edu.ru
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napauienenumnena. CeorcTaa
napauieJienune1a i Mpu3Mbl

34

35

36

37

38

[TapannensHble muockoctu. Ipusnaku
[apaJuIeIbHOCTH JBYX IUIOCKOCTEN

Teopema o mapajieIbHOCTH U
€IMHCTBEHHOCTH MJIOCKOCTH,
MPOXOJIAIICH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHOM TJIOCKOCTH U
CJICJICTBUS U3 HEE

CaolicTBa napajuiebHbIX MJIOCKOCTEH:
0 MapaJuIeIbHOCTH MPSIMBIX
MepECeUCHUs IIPU NEPECEUEHUU ABYX
NapaJuIeIbHBIX INIOCKOCTEN TPEThen

CaoiicTBa napajuiebHBIX MJIOCKOCTEH:
00 oTpe3kax mapasuieIbHbIX MPSIMBIX,
3aKJTIOYEHHBIX MEKY MapauieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEUEHUHN TTPSAMOiL
C IByMsI TapaJuIeIbHBIMU TJIOCKOCTSIMU

IToBropenue: Teopema [Tugaropa Ha
IJIOCKOCTH

12uenens

12uenens

12uenens

13uenens

13uenens

https://lib.myschool.edu.ru
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39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

13 Henens

https://lib.myschool.edu.ru

40

41

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napaesenumnena

Brruncnenue UIMH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM MapajieJenuIe/1e

14uenens

14uenens

https://lib.myschool.edu.ru
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42

[lepneHMKyISAPHOCTD NPSMOU U
mockoctH. [Ipru3Hak

14uenens

https://lib.myschool.edu.ru
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MIEPIEHIUKYIISIPHOCTH IIPAMOMN U
IIJIOCKOCTH

43

IlepnieH IUKyYIAPHOCTD NPSIMOM U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTHU IIPSMOH U
IJI0OCKOCTH

15uenens

https://lib.myschool.edu.ru

44

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOI,
IIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHIUKYISIPHON K
IJIOCKOCTH

15uenens

https://lib.myschool.edu.ru

45

46

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
IMpsAMBIC B MHOT'OI'paHHUKaAxX

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

15uenens

16uenens

https://lib.myschool.edu.ru
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47

[lepnieHiuKynsp U HAKIOHHAS.
[TocTpoeHune nepneHauKyIsipa us
TOYKH Ha MPSMYIO

16uenens

https://lib.myschool.edu.ru

48

49

50

[lepnieHiuKynsp U HAKJIOHHAS.
[TocTpoeHune nepneHuKyIsipa us
TOYKH Ha MPSIMYIO

Teopema o Tpéx nepneHANKYIsIpax
(npsimast 1 oOpaTHast)
Teopema o Tpéx nepneHAUKYIsIpax
(npsimast 1 oOpaTHast)

16Henens

17uenens

17uenens

https://lib.myschool.edu.ru
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51

52

Yron Mexay CKpenuBaromuMHuCs
MPSIMBIMA

ITouck nepreHIuKyIspHBIX IPSIMBIX C

17uenens

18uenens

https://lib.myschool.edu.ru
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MTOMOIIIbIO IEPIEHAUKYIISPHBIX
IJIOCKOCTEH

53

54

55

OpToroHanbHOE IPOEKTUPOBAHUE

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MPaBWJIbHOM MUPAMUABI C TTOMOIIIBIO
OPTOTOHAJILHOM MPOEKIINH

[Toctpoenue ceuenuii Kyoa, MpU3MBlI,

HpaBHHLHOﬁ IMUpaMuabl C IIOMOIIBIO
OpTOFOHaHBHOﬁ IMPOCKIINU

18uenens

18uenens

19uenens

https://lib.myschool.edu.ru
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56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETpPUN B MHOTOTPaHHUKAX

19uenens

https://lib.myschool.edu.ru

57

58

59

[Ipu3Hak nepneHaAuKyJISpHOCTH
MPAMON U TUIOCKOCTH KakK CIIEJCTBUE
CUMMETPUU

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKHU J0 MIIOCKOCTH

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKHU 0 MIIOCKOCTH

19uenens

20uenens

20uenens

https://lib.myschool.edu.ru
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60

CriocoObl OIyCTUTH NEPIIEHANKYISAPBIL:
CUMMETpHSI, CIIBUT TOYKH TIO
MapajuIeJIbHON IPSIMOU

20Henens

https://lib.myschool.edu.ru

61

62

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN
KonrtponsHas padora "B3anmuoe

PacrosoKEHUE NPSMBIX U TUIOCKOCTEN
B ITpoCTpaHcTBE"

2luenens

2luenens

https://lib.myschool.edu.ru
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63

IToBTOpEHME: Yyroy Mexay NpsSMbIMU
HAa IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

2luenens

https://lib.myschool.edu.ru

64

[ToBTOpEHME: yroy MexIy
CKpCHIMBAOIIUMUCS IPAMBIMU B
IIPOCTPAHCTBE

22uenens

https://lib.myschool.edu.ru

65

66

67

I'eomeTprueckne METObI BBIYUCICHUS
yIila MEeXKAy NPSMBIMU B
MHOI'OTPaHHHUKAX

JiByrpansbiil yroia. CBOMCTBO
JMHEWHBIX YTJIOB ABYI'PAHHOIO yria
[leprienAMKyNIApHBIE MIIIOCKOCTH.

CBoiicTBa B3aNMHO
MEePIEHIUKYISIPHBIX TUIOCKOCTEN

22uenens

22uenens

23uenens

https://lib.myschool.edu.ru
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68

[Ipu3Hak nepneHauKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
IIEpPECEYEHMS IBYX MIJIOCKOCTEN
NEPIEHIUKYJIIPHBIX TPEThEN
IJIOCKOCTH

23Henens

https://lib.myschool.edu.ru

69

[IpssMOyTONBHBIN MapauIeIenuIe;
KyO; U3MepeHusi, CBOMCTBa
IIPSIMOYTOJIBHOTO ITapajulelIeuIIe1a

23Henens

https://lib.myschool.edu.ru

70

71

Teopema o nuaroHaiu
MPAMOYTOJIBHOTO MapajulesienuIeia u
CJIeACTBHE U3 HEe

CTCpeOMCTpI/I‘-IeCKI/IC " NPUKIIaJIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM

24uenens

24uenens

https://lib.myschool.edu.ru
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PACIIOJIOKCHUEM MIPAMBIX U INIOCKOCTHU

72

73

74

HOBTOpeHI/ICZ CKpCHIUMBAOIHECA
MpsAMBIC, TaPAJUICIIbHBIC IJIOCKOCTHU B
CTaHAAPTHBIX MHOTOI'paHHUKAaX

[Tapa mapannenbHbIX IIOCKOCTEN HA
CKPEILMBAIOIINUXCS MPSAMBIX,
paccTosiHue MEXy
CKPEIIUBAIOIIUMHUCS IPSIMBIMH B
MPOCTBIX CUTYaLUSIX

PaccrosiHue oT TOUKH 10 IIJIOCKOCTH,
PacCTOAHUC OT HpﬂMOfI J0 IINTIOCKOCTH

24uenens

25Henens

25uenens

https://lib.myschool.edu.ru
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75

Beruncnenue paccTosHUNA MEKIY
CKPEILMBAIOIIUMUCS IPSIMBIMU C
IIOMOUIBIO NEPIEHIUKYIIAPHON
IIJIOCKOCTH

25Henens

https://lib.myschool.edu.ru

76

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexXTpaHHbIX yriaoB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOIO yIia

26Henens

https://lib.myschool.edu.ru

77

78

79

DneMeHThI ChePUIEeCKON TeOMETPUH:
reoJIe3nYecKue JIMHUMU Ha 3emiie
KonrtponbHas padora "Yrisl u
paccrosiHus"

Cucremaru3zanus 3HaHUN
"MHOrorpaHHUK U €ro 3J€MEHTHI"

26Henens

26Henens

27uenens

https://lib.myschool.edu.ru
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80

81

[MTupamuna. Buasl nupamu.
[IpaBunpHas nupamuia

IIpusma. IIpsAmas u HakIOHHAs

27uenens

27uenens

https://lib.myschool.edu.ru
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npusMmsl. [IpaBunbpHas npuzma

82 Hpanoii mapainesenines, 2Bueens https://lib.myschool.edu.ru
HPAMOYTOJIbHBIN MapauIeNenunes, Kyo T o
Beinmykiisie MHOrOrpanHuKd. Teopema 28nenens i

83 i - P P https://lib.myschool.edu.ru

iepa

Beinykieie MHOrorpanHuku. Teopema 28uenens

84 Diinepa. [IpaBunbHBIC U https://lib.myschool.edu.ru
HOJTYTIPABUIBHBIE MHOTOTPaHHHUKH
Kontponbnas padota 29Henens i

85 "N P P " https://lib.myschool.edu.ru

HOI'OrpaHHUKHA

[MoHsTHE BEKTOPA HA IIIOCKOCTH U B 29uenens )

86 P https://lib.myschool.edu.ru
IPOCTPAHCTBE

87 CyMMa BEKTOpOB 29uenend https://lib.myschool.edu.ru

88 Pa3HOCTB BEKTOPOB 30uenens https://lib.myschool.edu.ru

89 [IpaBuiio napasienenumnesa 30renens https://lib.myschool.edu.ru

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 30uenens https://lib.myschool.edu.ru
Pasnoxxenne Bektopa 1o 0azucy Tpéx 3luenens

91 BEKTOPOB, HE JICXKAIIUX B OJTHOM https://lib.myschool.edu.ru
IUIOCKOCTH

92 CkansipHO€ TIPOU3BEICHUE 31uenens https://lib.myschool.edu.ru
BerunciieHue yriia Mexy BEKTOpaMu B 31luenens :

93 - ol P https://lib.myschool.edu.ru
HPOCTPAHCTBE

94 I[IpocTeiimue 3a1aun ¢ BEKTOPAMH 32uenens https://lib.myschool.edu.ru

95 IIpocreiiiye 3a1a4n ¢ BEKTOPAMH 32nenens https://lib.myschool.edu.ru
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32uenens

96 [Ipocreiime 3a1aun ¢ BEKTOpaMH 1 https://lib.myschool.edu.ru

97 IIpocreiilmye 3a1a4u ¢ BEKTOPaMU 1 33nenens https://lib.myschool.edu.ru

08 O606H}€HI/I€ U CUCTEMAaTU3alus 1 33uenmens httos://lib.myschool.edu.ru
3HAHUI

99 0606HvleHHe U CHUCTEMAaTU3aLUs 1 33uenens httos://lib.myschool.edu.ru
3HAHUI

100 HUTorosas KOHTpoJbHas paboTa 1 34uenens https://lib.myschool.edu.ru

101 HWTtorosas KOHTpOJIbHAs paboTa 1 34uenens https://lib.myschool.edu.ru

102 O6O6HjeHHe 11 CHCTEMATH3AIHA 1 S4nencis https://lib.myschool.edu.ru
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kounrpoabusie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl

[ToBTOopenue TeMbl "KoopanHaTel

1 BEKTOpa Ha IJIOCKOCTH U B 1 https://lib.myschool.edu.ru
npocrpaHcrae”
[ToBTOopenue Tembl "CkansipHoe .

2 P " P 1 https://lib.myschool.edu.ru
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpenue Temsl "Brrunciienue yria .

3 P n 1 https://lib.myschool.edu.ru
MEXy BEKTOPaMH B IIPOCTPAHCTBE
[ToBTOpenue Temsl "YpaBHEHUE

4 MIPSIMOM, IPOXOIAIIEH Yepe3 1BE 1 https://lib.myschool.edu.ru
TOYKH"
VYpaBHEHHUE MIIOCKOCTH, HOPMaJb, )

5 P P 1 https://lib.myschool.edu.ru
ypaBHEHUE TIOCKOCTH B OTpe3Kax
YpaBHEHME TNIOCKOCTH, HOPMAITh, .

6 P P 1 https://lib.myschool.edu.ru
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHue 1 https://lib.myschool.edu.ru
JIuHeliHbIC HEPABEHCTBA, JUHEHHOE .

8 P 1 https://lib.myschool.edu.ru
MPOrpaMMUPOBAHHE
JIuHeiitHbIe HEPaBEHCTBA, TUHEUHOE .

9 P ’ 1 https://lib.myschool.edu.ru
MpOrpaMMHUPOBaHUE
AHanuTHYeCKHe METOJIbI pacuéTa yria i

10 ARLD IE 1 https://lib.myschool.edu.ru
MEXIy MPSIMBIMH B MHOTOTPaHHUKAX

11 AHaTUTUYECKUE METOBI pacuéra yria 1 https://lib.myschool.edu.ru
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MCKAY IJIIOCKOCTSMU B
MHOI'OI'paHHHUKaXx

®opMyia pacCTOSHUSA OT TOYKH 10

12 https://lib.myschool.edu.ru
IJIOCKOCTH B KOOPMHATAX
Haxoxxnenue paccTosIHUI OT TOYKH 10 .

13 a p a https://lib.myschool.edu.ru
IJIOCKOCTH B KyOe
Haxoxnenue paccToOSHHUN OT TOYKH JI0 .

14 AACHHC P 5 A https://lib.myschool.edu.ru
IJIOCKOCTH B TIPABUJIBHOM IMHUPAMHUJIC
Kourponsnas padora .

15 " R P " https://lib.myschool.edu.ru

AHanuTnyeckasi reOMeTpHs

CeudeHusI MHOTOT'PAaHHUKOB: .

16 p https://lib.myschool.edu.ru
CTaHJapTHBIC MHOTOT'PAHHUKHU
CequH;{ MHOT'OT'PaHHHUKOB: MCTO .

17 P a https://lib.myschool.edu.ru
CJIEZIOB
CeueHust MHOTOIpaHHUKOB:

18 CTaHJIapTHBIE INTIOCKOCTH, https://lib.myschool.edu.ru
IIepecedYeHms NPSIMBIX U IJIOCKOCTEN
[NapamiensHbIE IPSIMBIE U IIIOCKOCTH: .

19 P p https://lib.myschool.edu.ru
napajuieNbHbIe CEUCHUS
ITapanmnensHble IpsIMEBIE U INIOCKOCTH: .

20 P . pu https://lib.myschool.edu.ru
pacuéT OTHOIICHUH
[TapannensHbIE IPSAMBIE U TUIOCKOCTH:

21 YIUIBI MEXKY CKPEILMBAOIMMHUCS https://lib.myschool.edu.ru
pr[MI)IMI/I
[lepnieHIUKYNSpHBIC TIPSIMBIC U
IUIOCKOCTH: CTaHAAPTHBIE ITaphl .

22 sap p https://lib.myschool.edu.ru

MEePIEHANKYISIPHBIX MUIOCKOCTEN U
MPSAIMBIX, CHAMMETPUH
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MHOT'OIrpaHHUKOB

23

24

25

[leprnieniuKynspHBIE MIPSIMbIE U
IJIOCKOCTH: TEOPEMA O TPEX
MepHeHIUKYISIpax
[leprnienIuKyNspHBIE IPSIMbIE U
IJIOCKOCTH: BBIYUCIICHHUS IJIMH B
MHOTOTpaHHUKAX

[ToBTOpEHHME: MIOIIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

26

[ToBTOpenue: onaau
MHOTOYTOJLHUKOB, ()OPMYJIBI JISI
TJI0IA N, COOOPaKEHHSI TIOI00MS

https://lib.myschool.edu.ru

27

28

29

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JUIS
TJI01A N, COOOpaKEHUSI TIOT00MS

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TJIOIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha 9acTH, COOOpaxKeHus Moa00us
[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TIOIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpakeHUs MOI00Ms
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30

KonTponbnas pabora "[loBTopenue:
MHOTOT'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

https://lib.myschool.edu.ru

31

32

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJulesenumesaa

3anaun 00 yaABOCHUHU Ky0a, O

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru
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KBajpaType Ky0a; 0 TPHCEKLUH yIiia

33

34

35

CrepeoMeTpHUYCCKHE 3a/1a4H,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO MapasuIeyenuIieia
[TpuknaaHbIe 3a1a4H, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BbEMA
IPSIMOYTOJIBHOTO MapajuIesenuie/ia

OO6BEM IIPSIMOI TTPU3MBI

https://lib.myschool.edu.ru
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36

37

38

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE C BHIYUCIICHUEM 00bEMOB
IIPSIMOM IIPU3MBI

[IpuknanHelie 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI

Brrunciieaue 00bEMOB TET C

IIOMOIIBIO OHpeHeHéHHOFO HUHTCrpaia.

OOBEM HaKIIOHHOM MTPU3MBI

https://lib.myschool.edu.ru
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39

Brrunciieaue 00bEMOB TET C

IIOMOIIBIO OIIPEACIIEHHOTO HHTETPAIA.

OO6BbEM upaMuIsl

https://lib.myschool.edu.ru

40

41

42

®opmyrna 00bEMa MUpaMUIbL.
OTtHomIeHNEe 00HEMOB TTUPAMHUT C
00IIUM yTIIOM

dopmyna 06bEMa MUPaAMUIBL.
OTtHolieHNEe 00BEMOB TUPAMU] C
00IIUM yTIIOM

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMaMU HAKJIOHHOI
MIPU3MBI

https://lib.myschool.edu.ru
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https://lib.myschool.edu.ru
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43

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMAMU TTHPAMHUIBI

https://lib.myschool.edu.ru

44

45

46

[Ipukitagueie 3aga4u 110 TEME
"O0BEMEI TEN", CBI3aHHEBIE C 00BEMOM
HAaKJIOHHOH IPU3MBbI

[IpukiiagHele 3aga4u 1o TemMe
"O0BEMBI TeN", CBI3aHHEBIE C 00BEMOM
MTUPaAMU/IBI

[Ipumenenne 00bEMOB. Briuncienue
paccTostHUSA 10 IIIOCKOCTH

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

47

Kontponbnas padota "O0bEM
MHOroOrpaHHuka"

https://lib.myschool.edu.ru

48

49

50

[yt IpruvecKas moOBEepXHOCTb,
o0pa3yroIIne UIHHIPHIECKON
IIOBEPXHOCTH

Hunusap. Ipamoi kpyrosou
numHap. [Inomans noBepxHocTu
LWIMHIpA

Konnueckas noBEpXHOCTB,
o0pa3ymoIire KOHUIeCKOn
nosepxHocTu. Konyc

https://lib.myschool.edu.ru
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51

CeueHune KOHyca TIOCKOCTHIO,
napajuieIbHOW TUIOCKOCTH OCHOBaHUS

https://lib.myschool.edu.ru

52

53

Yceuénnslii konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTU KOHYCa
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54

[Tnomane 60KOBOI MOBEPXHOCTH H

https://lib.myschool.edu.ru
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IIOJIHOW ITOBEPXHOCTU KOHYCa

55

56

57

CrepeoMeTrpuuecKkue 3aa4n Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHUE,
IIOCTPOECHUEM CEYEHUH LUINHAPA,
KOHYCa

CrepeoMeTrpuuecKkue 3aa4n Ha
JIOKa3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOECHUEM CEYEHUM HUINHAPA,
KOHYCa

HpI/IKJ'IaI[HHe 3aJda4yu, CBA3aHHBIC C
OUJINHAPOM

https://lib.myschool.edu.ru
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58

HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
OUJINHAPOM

https://lib.myschool.edu.ru

59

60

61

Cdepa u map

Ilepeceuenue cepsl 1 mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. By u n3obpaxenue
mapa

[epeceuenue cheps! u mapa ¢
riockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. By u n3obpaxenue
mapa

https://lib.myschool.edu.ru
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62

VYpasuenue chepsl. [Lnomans cheps
U €€ yacreu

https://lib.myschool.edu.ru

63

64

Cummetpus cdepsl u mapa

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,

https://lib.myschool.edu.ru
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IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTebCTBO U BBIYUCIICHUE,

65 CBSI3aHHBIE CO CEPOH U Mapom, https://lib.myschool.edu.ru
IMOCTPOEHUEM UX CEUCHUH
IIOCKOCTBIO
IIpuknamgabie 3aga4n, CBI3aHHBIC CO .

66 p N s s https://lib.myschool.edu.ru
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH Ha

67 IUIOCKOCTH, BEIYHCIIEHUS B https://lib.myschool.edu.ru
OKPY>KHOCTH, CTaHJapTHBIE TO100US
Paznuunble KOMOMHAIIUK TEIT i

68 8 https://lib.myschool.edu.ru
BpaIleHUsI 1 MHOTOIPAaHHUKOB
3amaun o TeMe "Tena U MOBEPXHOCTH i

69 8 " P https://lib.myschool.edu.ru
BpalCHUA
3amaun o Teme "Tena U MOBEPXHOCTH .

70 8 " P https://lib.myschool.edu.ru
BpallIeHUS
Kontponrsnas padora "Tena u .

71 P P " https://lib.myschool.edu.ru
MOBEPXHOCTH BpaIllEHUS
O0Bém nunuuapa. Teopema 00 .

72 . H s p https://lib.myschool.edu.ru
00BEME TIPSMOTO ITUITUHIPA
Brruncienne 00bEMOB TEI €

73 IIOMOIIBIO ONPEACIEHHOTO NHTETPAIA. https://lib.myschool.edu.ru
O06BEM KOHYCA
ITnomanu 60KOBOM U MOJIHOM .

74 mal https://lib.myschool.edu.ru
MOBEPXHOCTH KOHYCa

75 CrepeomeTpHuyuecKue 3aa4H, https://lib.myschool.edu.ru
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CBSI3aHHBIE C BHIYKMCIIEHHEM 00BEMOB
OUJIMHApPA, KOHYCa

76

77

[Ipukitagueie 3aga4u 110 TEME
"OOBEMBI U IIIOLIAIN TTOBEPXHOCTEH

Ter"

OO0BEM 11apa ¥ MapoBOTo CEKTOpa.
Teopema 006 00bEme mapa. [Tnomans
cdepsl. CTepeoMeTprudecKue 3a1a4H,
CBSI3aHHBIE C BEIUUCIIEHUEM 00HEMOB
mapa, mapoBOTro CETMEHTa U
IIIAPOBOTO CEKTOPA

https://lib.myschool.edu.ru
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78

[TpuknaaHbIe 3a]a9U 110 TEME
"O0BEMEI TeN", CBI3aHHEBIE C 00BEMOM
mapa ¥ miomajsio cepsl.
COOTHONICHUST MEXTY TUTOMIAISIMHI
MMOBEPXHOCTEH U 00bEMAMH MOTOOHBIX
Ten

https://lib.myschool.edu.ru
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[TogoOHEbIE TeNa B MPOCTPAHCTRE.
N3menenne o0bEMa ripu mo100m.
CrepeoMeTpuueckue 3a1auu,
CBsI3aHHBIE C BEIYMCIIEHUEM 00BEMOB
TeJ U TUIOIAiel TOBEPXHOCTEH

https://lib.myschool.edu.ru
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82

KonTponbnas padota "[Tnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TeN"
JIBM>KEHUS IPOCTPAHCTBA.
OTtobpaxenus. [IBmxeHus u
paBeHcTBO (puryp. OOuue cBoiicTBa
JIBIKEHUH

Buael n1BukeHUI: napaieIbHbII
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MEepPEHOC, LIEHTPaIbHAsl CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT
BOKPYT NPAMOM

83

84

85

[IpeobpaszoBanus nmomoodwus. [Ipsmas u
cdepa Diinepa

I'eomeTpuyeckue 3a1aun Ha
MIPUMEHEHUE JBUKCHUS
KontponbHas padota "BekTopsl B
npocrtpaHctae"
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86

O6o6maromee nopropenue 11
MOHSATUN U METOJIOB Kypca T€OMETPUH
10-11 xmaccoB, cucreMaTH3alus
3HaHuii: "[lapaisienbHOCTh TPSMBIX U
IJTOCKOCTEH B MpocTpaHcTBe"

https://lib.myschool.edu.ru

87

O6o061matomiee nosropenue 11
MOHATUH U METOIOB Kypca reOMeTpUH
10-11 kmaccoB, cucTreMaTH3aIns
3HaHUM: "BekTopsl B mpocTpaHCcTBE"

https://lib.myschool.edu.ru

88

O6o061matomiee nosropenue 11
MOHATUM U METOJIOB Kypca reOMETpUU
10-11 xmaccoB, cucTreMaTH3aIns
3HaHui: "BekTopsl B mpocTpaHcTBe"

https://lib.myschool.edu.ru

89

90

O6o6m1aromiee nosropenue 11
MOHATUH U METOOB Kypca reOMeTpUHr
10-11 kmaccoB, cUCTEMATH3ALIHAS
3HaHui: "OObeM MHOTOrpaHHHUKA"

Ob6o6m1aromee nosropenue 11
MIOHSITHI ¥ METOJIOB Kypca r€OMETpUHN

https://lib.myschool.edu.ru
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10-11 xmaccoB, cucTreMaTH3aIns
3HaHui: "O0beM MHOTOrpaHHUKA"

91

Oo6o6maromee nosropenue 11
MOHATUI U METO/IOB Kypca reOMETpUH
10-11 kmaccoB, cucTreMaTH3aIns
3HaHui: "[lomany NoBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

https://lib.myschool.edu.ru

92

O6o6maromee mopropenue 11
MOHATUH U METOAOB Kypca reOMeTpuu
10-11 xmaccoB, cucreMaTH3aIns
3HaHui: "[lo1many NoBepXHOCTH U
00BEMBI KPYTIIBIX TET"

https://lib.myschool.edu.ru
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94

HToroBast KOHTpOJIBbHAS paboTa

HroroBas koHTpoNbHAs paboTa
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96

97

98

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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99

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://lib.myschool.edu.ru

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://lib.myschool.edu.ru

101

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://lib.myschool.edu.ru

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
I'eometpus, 10-11 xkmaccerwl/ byryzos B.®., [Ipaconos B.B. nox penakiueit
CanoBHuuero B.A., AkunonepHoe obmiectBo «M3narensctBo «IIpocBenienue»
Maremaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHAJN3a,

reometpus. ['eomerpust. 10-11 k1., 6a30BbIi U yriayOaEHHBIHI

ypoBHU ATanacsH JI.C., byty3oB B.®., Kanomues C.b. u np.

METOAUYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

https://lib.myschool.edu.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lib.myschool.edu.ru






