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MNOACHUTEJBHASA 3AIINCKA

['eomeTpust siBisieTcss OOHUM K3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHErO
oO1ero o0Opa3oBaHus, TaK Kak 00€CIeuyrnBaeT BOZMOXHOCTh U3YUYEHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH W MPEIMETOB TI'YMAHMTAPHOIO IMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOpMHUpyeMOe€  TpU  HU3YyYEHUU
00yJarouMMucs MOHATUHHBIX OCHOB I'€OMETPHH, MPHU J0KA3aTEIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHHH T€OMETPUUYECKUX
3a7a4, YMEHUE BBIIBUIaTb W OINPOBEPraTb THUIOTE3bl HEMNOCPEACTBEHHO
UCITOJIB3YIOTCSI TIPU PELIEHUM 337a4 €CTECTBEHHO-HAy4YHOI'0 LHMKJIA, B YAaCTHOCTH
buznyeckux 3aaay.

[lens ocBoeHUst mporpaMmbl yueOHoro Kypca «l'eomeTpusi» Ha yriayOoaéHHOM
YpPOBHE — pa3BUTHE MHAUBUAYAIbHBIX CHOCOOHOCTEM OOydYaroumxcsi Mpu
W3YYCHUU TE€OMETPHUH, KaK COCTaBIIAIONICH MpeaMeTHO obnacTu «Maremartuka u
uHbpopMaTuKa»  uyepe3  OoOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPHUYECKMX 3HAHUM U JACUCTBHUIA,
crie(pUUHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCTIEITHOTO MPO(EeCcCHOHATBLHOTO
00pa3oBaHMs, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATHUKHU.

[TpuopureTHbIMH 3aJauaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
pacCIIMPSIIONIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne NpeiCTaBICHUS O T€OMETPUN KaK 4YaCTU MHUPOBOW KYJIbTYPBI U
dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIMX MATEMATHYECKUX MOJEISX, MO3BOJIIIONIMX ONUCHIBATH M HM3ydaThb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE NOHATHIHOTO anmnapara 1o pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUH;

dbopMHupoBaHHEe  yMEHHMS  BJIaJ€Th  OCHOBHBIMH  MOHSATUAMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TEOPEM,
dopMylT U yMeHUE HX MPUMEHSTb, YMEHHs JOKa3bIBaTh TEOPEMBI M HaXOJIUTh
HECTaHJIapPTHHIE CIIOCOOBI pEIICHU 3a/1a4;

dbopMHpoOBaHUE YMEHHS paCllO3HAaBaTh HA YEPTEkKaxX, MOACIIX U B pealbHOM
MHUpPE MHOTOTPAaHHUKM M Te€jla BpalleHUs, KOHCTPYUPOBATh TI'€OMETPUYECKHUE
MOJEIIN;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYE€CKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpHUil, (POPMUPOBAHUE MOHUMAHUS POJIM AKCMOMATHKU TpHU
MIPOBEJCHNUN PACCYKIACHUM;

dbopMHUpOBaHWE yMEHUS BIAAETh METOJAaMHU JO0KAa3aTeIbCTB W aJITOPUTMOB
pELICHUs, YMEHUSI WX MPUMEHATH, MPOBOJMUTH JOKA3aTEIbHBIE PACCYXKICHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COAEPKaHUEM,
dbopMHpoBaHUE TMPEJCTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEeNbCTB  IPHU



000CHOBAaHNY MAaTEeMAaTHUYECKUX YTBEPIKICHUA M POJTH aKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PaCCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HaBaTEIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, MUHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (DYHKITMOHATLHONW TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUSI pPACclo3HABAaTh TMPOSBICHUS TEOMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KM3HEHHBIX CUTYyallUsX U MPU U3YyUYECHUU APYTHX
y4eOHBbIX  MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEIOBAHMS IOCTPOCHHBIX MOJEIIEH,
WHTEPIPETALUN MTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKATEIBLHBIMHU JIMHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBasaworcs: «lIpsmMble W MJIOCKOCTM B MNPOCTPAHCTBE,
«MHororpanuukn», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo PI'OC COO TpebOoBaHMEe «yMETh OMNEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOy4YeHUs B
10-11 kimaccax, OTHOCUTCSI KO BCEM COJICPKaTEJIbHBIM JIMHUAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUH  pacmpenensercs He  TOJbKO IO
coJIepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyudenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHHs DenepaibHON pabouei
pPOrpamMMbl, paclpeleNEHHbIM MO TojgaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIIUIHAIBHBIM BOMPOCAM 00yYaroIIuecs
oOpamjayiich ~ HEOJHOKPATHO. ITO  TO3BOJSET OpPraHM30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH TIOHATHSIMHU ¥ HaBBIKAMHU MOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
coOJTI0/IeHUeM TIPUHIIUIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0yUYalOMMUXCs, PACIIUPSS U yriayOssis
e€, 00pa3yst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycnoBus g auddepeHmmanuy  oOy4eHHS, TOCTPOCHUS
WHAMBUAYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECIeUuTh YriayOiaEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIsONIEH yueOHoro nmpeamera «MaTeMaTukay;

NOATOTOBUTH OOYYAIOIIMXCA K TMPOAOJIKEHUIO H3YyYEHUS MATEMAaTUKU C
yaéToM BbIOOpa Oymymield mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXKIY
0o0muM 1 ipoeccroHaTLHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJa€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIIO).



COJAEPXAHME OBYUEHUA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS ~ cTepeoMeTpuu. Touka, ImpsMasi, IJIOCKOCT,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTMYECKOM IIOCTPOEHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUHM U CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHrne MpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesIbHble M CKpelMBaromuecss npsimbie. [Ipu3Hakum CKpemmBarOmuxcs
npsmeIX. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapAJLIICIIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJLIEIBbHOCTD PSIMON
U 1ockocT. [lapannenbHoe M IEHTpalbHOE NPOEKTUPOBaHUE, N300pakeHHe
¢uryp. OcCHOBHbIE CBOWCTBa MapajlIeNbHOTO MNPOEKTUpOoBaHus. I3o00pakeHue
buryp B mapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, YrOJl
MEXKIy MNPSAMBIMH B IIPOCTPAHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapalielbHbIC
TUIOCKOCTH, CBOMCTBA MapaLIETbHBIX TUIOCKOCTEM. [Ipocrerimmue
IPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETpajJp, NapajuleenuIe],
MMOCTPOEHUE CCUCHU.

[lepneHAMKYJISPHOCTD NPSIMOU U IJIOCKOCTH: MEPIECHIUKYIISIPHBIEC MIPSMBIE B
IIPOCTPAHCTBE, MNpsAMbBIC IAPAJUICIbHBIE W NEPIECHAUKYJSPHBIE K IIJIOCKOCTH,
IPU3HAK NEPNEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MpsMOU
NEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSITHUE
OT mNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (GUrypsl Ha  INIOCKOCTb.
[lepneHAMKYISAPHOCTD  IUIOCKOCTEW: MNPHU3HAK  INEPHEHAUKYJSIPHOCTH  JBYX
II0CKOCTEN. Teopema o TpEX NMePHEHIUKYISIpax.

Yriael B OPOCTPAHCTBE: YroJl MEXAY IPSAMOW M IIOCKOCTHIO, BYT'PaHHBIN
yTOJI, JUHEWHBIA YIOJI ABYTPAHHOTO yrila. TpEXIpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIia.

MHororpaHHuKHu

Bunsl MHOrorpaHHuMKOB, pa3BEpTka MHororpaHHuka. [Ipmsma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsi MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsAMOYTOIbHBIM — IMapajuleJielMIE] W €ro  CBOMCTBA.
Kparuaiie nyTM Ha NOBEpPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Tteopema I[ludaropa. Ilupammpa: n-yronbHas nupamuja,
npaBWiIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TIpaHen
IIPaBUIbHOW nHUpaMuibl. lIpaBuibHBIE MHOTOTPAaHHUKH: IPABWIbHAS IIPU3Ma U



IIpaBWJIbHAS IHPAMHIA, NPABUIIbHAA TPEYroJibHAs INHPAMHUAA W IPaBUJIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
JNOAECKAdIP U UKOCAIP.

Brluucienue »37IeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroOHaNM, YTJIbl.
[Inomans OOKOBOW TOBEPXHOCTH U IIOJTHOM TMOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIA/Ib OCHOBaHUM, TeopeMa O OOKOBON IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOM NUPAMUIBI,
TEOpEMA O IUIOMIAY YCEUEHHON ITUPAMUIBI.

CumMmeTpuss B HOpPOCTPAHCTBE. JIEMEHTbl CHUMMETPUM  IMPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B TMPAaBWIBHOM MHOIOTPAHHUKE: CHUMMETPUS
napajuleJIenunea, CUMMETPUS IPABWIBHBIX NPHU3M, CUMMETpUsS NPaBUIBHOU
IIAPAMHJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, MJIMHA HEHYJEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPAaBICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHUSA BEKTOpPA HA YUCIIO.
[ToHssTE KOMIUTaHApHBIE BEKTOPHI. [IpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O paslnoKEHWM BEKTOpa II0 TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. lIpsmoyrompHasgs  cucrtema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOpAMHATAMHM BEKTOpa W
KOOpAMHATAMH TOYEK. YTOJN MeEkKIy Bekropamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalmenus

[MoHsATHS: IMIMHAPUYECKAsT TOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckas TMOBEPXHOCTh, oOOpasyromue moBepxHOCTe. Tema BpareHus:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHOe pacnoiioxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Tten
BpallleHUsI Ha TUIOCKOCTH. Pa3BépTka munmmHApa u KoHyca. CummeTpus cdepbl u
mrapa.

O0béM. OcHoBHBIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIBHOTO Tapayjiesienuneqa u cienctsus u3 He€. OO0bEM TpsMOd U
HAKJIOHHOM TPU3MBI, IIWIMHPA, MUPaMUAbl U KoHyca. O0BEM mapa W ImapoBOTro
CeTMEHTA.

KomOuHamu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IWIMHAD, OMHCaHHas oOKojo IwuuHApa. llepecedenne cdepbl u mapa ¢
iockocThio. Kacanme mapa u chepsl miockocthio. [loHsATHE MHOTOTpaHHUKA,



OMHMCAaHHOTO OKOJO c¢epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIomanas chepsl U €€ dacTeu.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPALIEHUSI: CEUEHUS IUITUHIpa
(mapajiuiebHO M NEPHEHAMKYJSAPHO OCH), CEUYEHHUs KOHyca (mapasulielibHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUEHHUS IIapa, METO/IbI TOCTPOEHUS
CEYEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA
CEKYILIEH TNTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepauuu Haja BEKTOpaMu. BekTtopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsMoyronpHas
cucTtemMa KoopAuHaT B rpocTpaHcTBe. KoopauHatel BekTopa. PasznoxeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'€OMETPUYECKHUX
3aaad.

JABUKeHHsI B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. [[BuxkeHUs U paBeHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHUN: TapaUIeIbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMUPOBAHHOCTD FPAKIAHCKON MO3UIIMH 00YUYaOIIEToCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JI€Ha  POCCHMCKOTO  0OIIecTBa,  MPEACTaBIECHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SBICHUM,
NpoIEeAYp TPaKIAHCKOrO oOIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAJBbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYyHKIUSIME ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKIAHCKOW HICHTHUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MATEMATHKH, IIEHHOCTHOE OTHOILICHUE K
JIOCTUKEHUAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIKCHHH B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOro Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUSA, dTHUYECKOTO IOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUNM HAyKHM W JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIIETO;

4) 3cTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs OSCTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7a4, PEIICHUH, pacCyKICHHUIN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh yYMEHHUS TMPUMEHATH MaTeMaTH4YeCKHME 3HaHUS B
MHTEpecax 3710pOBOTo M 0€30MacHOro 00pasa )KMU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0pPOBBIO (30pOBOE THUTAaHWE, COATIAHCUPOBAHHBIN PEKUM 3aHATUN U
OTHbIXa, peryisipHas (pu3ndecKass aKTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) TpyoBOE BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpecC K
paznuyHbiM  chepaM  TPOPECCHOHATILHON  JNESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOP
Oynymeit mnpodeccud W peaqu3oBbIBaTh COOCTBEHHBIE JKM3HCHHBIC IIJIAHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTH4YeCKOMY  OOpa3OBaHUIO W



caM0OOpa30BaHUIO HA TMPOTSHKCHUH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TTOHUMAHHUE BJIUSHUS
COLMAIBHO-D)KOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHON M COLIMATIBLHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
Ha MPUMEHEHHE MATEMAaTHYEeCKUX 3HAHUU IS peleHus 3agady B 00JacTu
OKpYXaloUIel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOYXHBIX
MOCJIEACTBUUN IUISI OKPYKAIOIIEH CPEIBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMAaHUE
MaTeMaTH4YeCKOW HayKdh Kak cdepbl 4YeIoBEYECKOW JesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH [UJIA Pa3BUTUS UMBWINW3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KYJIbTypOl KaK CpEICTBOM IO3HAHHS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jjornueckue aeicTBUA:

BBISIBJISAITH M XApPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MATEMAaTHYECKHUX
O00OBEKTOB, TIOHSATUH, OTHOIICHWA MEXAy TMOHATHSIMH, (POPMyIHpPOBATH
OTIPE/ICJICHUS] TIOHATUM, YCTaHABIUBATh CYIICCTBEHHBIN MPU3HAK KIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIEHHS U CPAaBHEHM S, KpUTEPUH TTPOBOJMMOTO aHAJIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, AMHUYHBIC, YaACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUYUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeAsiaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pemieHus ydeOHOW 3amayu (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoysiee TMOAXOASAIMHK ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBhlIe ucciieqoBarebLCKHe JeHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MOPOTHBOpEUHe,  Mpoliemy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (popMHpOBaTh TMUMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENIbHO (HOpMYyTUpOBaTH 000OLIEHHS M BBIBOJBI MO peE3yibTaTam
NpOBEAEHHOTO  HAOMIOACHUS, UCCIENOBaHMs, OLIEHUBAaTh  JIOCTOBEPHOCTDH
HOJTY4YEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbIABUTATH
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIAATh eUIUTH WHGOPMAIMY, TaHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX THUIOB, aHAJIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh U HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3IUYHBIX BHUAOB U
¢dbopmM npencraBieHus;

CTPYKTYpUPOBaTh MH(OPMALMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WLTIOCTPUPOBATH TpaduuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENTLHO
c(OpMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0mmenue:

BOCIIPHHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakKaTh CBOIO TOYKY 3pPCHUS B
YCTHLIX U IMHMCBMCHHBIX TCKCTAaX, AaBaThb INOJACHCHHUA 110 XOI[y peIHeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMHI,
mpoOJIeMBbl, pelaeMol 3aJadd, BBICKA3bIBATh WJCH, HAIICJCHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JIPYTHX Y4YaCTHHUKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3YJbTAThl PEIICHHS 3aJ1aud, SKCIICPUMEHTA, MCCIICIOBaHU,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (oOpMaT BBICTYIUICHHS C Y4ETOM 3ajad
IIPE3EHTAIlUN U 0COOCHHOCTEH ayUTOPHH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1a9d, BEIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJE€Th  HABBIKAMHM  TO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUS
COBEPIIIAEMBIX JCHUCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIIAJICTh
crnocobamMu CaMOIIPOBEPKH, CAaMOKOHTPOJISl Tpoliecca M pe3ysibTaTa peIIeHUs
MaTeMaTHUYECKOM 3a/1auH;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYThH IIPHU PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa IIETU U YCIOBUSAM, OOBSICHITH IPHYUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJIH30BATh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7ad4, TPUHUMATH II€Ib COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHM3AIMI0 COBMECTHOW pPabOThl, pacrpeneisth
BUJIbI pabOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U Pe3yJbTaT padoThl,
0000111aTh MHEHUS HECKOIBKUX JTIOACH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboThl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU 4YJIEHAMH KOMAaH[Ibl, OIICHUBATH
KaueCTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJ/IbTATDBI

K kony 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM MOHSATUSIMH CTEPEOMETPUU TIpU
pelIeHNH 3324 U MPOBEICHNH MAaTeMaTHYECKUX PacCyKICHU;

e TMPUMEHATh AaKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PEUICHUU
reOMEeTPUYECKUX 3a/1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSAMHU, CBS3aHHBIMM C yIJIaMH B
IPOCTPAHCTBE: MEXKIY MNPSAMBIMH B MPOCTPAHCTBE, MEXAY MPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHJIbl MHOTOIPAaHHUKOB (Tpu3Ma,
UpaMU/Ia, MPSIMOYTOJIbHBIN Mapaienenunesn, Kyo);

e KJIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS IS
KJ1accuuKaIuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSMHU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINIOJHSATH napasuieJabHoe, LEHTPaJIbHOE u OpPTOTOHATILHOE
MPOEKTUPOBaHKUE (DUTYpP HA TUIOCKOCTh, BBIOJHATH U300pakeHUst QPUryp
HAa IJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHUBY;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamMuza), FeOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HOpMYIT;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHHM, ILIEHTP, OCb M IUIOCKOCTh CHMMETPUU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHSATH IEUCTBUA HAJ BEKTOPaAMU;

e pemarh 3aJayd Ha JIOKa3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOIICHUU H
HAXOXKJEHUE T'€OMETPUYECKUX BEJIMYMH, MPUMEHSSI W3BECTHBIE METO/IbI
IpU PEHICHUH MATEeMAaTHYEeCKUX 3aJ1ay MOBBIIIEHHOTO U BBHICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATH NPOCTEHIIME TNPOrpaMMHBIE CpPEACTBA U  DIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI MTPH PEIICHUN CTEPEOMETPUUECKHIX 3a/1aY;

e U3BJEKaTh, MNPeOoOpPa3OBBHIBATH M WHTEPIPETUPOBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yeprexax U pUCyHKax;

e TMpPUMEHATH TMOJYYCHHbIE 3HAHUSA HA TMPAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh peajbHbIE CUTYallMd, MPUMEHSATh U3YYECHHbIC TMOHATUS B
mpoliecce IMOMCKAa  pEelIeHUsT MaTeMaTUYecKd  CcPOpMYyIMpPOBAHHON
npoOsemMbl, MOJEIMPOBAaTh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCIIEJIOBATh MOCTPOCHHBIE MOJEIHU C MCIOJIB30BAHUEM TI€OMETPUUECKHUX
NOHATUNA M TEOpEeM, ammapara anreOpbl, peliaTh MPaKTUYeCKUe 3a/iadd,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPHUECKUX BEIINYHH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX JTamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOT UK.

K konmy 11 kiacca o0yyaroniuiicss HAy4uTCs:



CBOOOJHO OIEPUPOBATh TMOHATUSIMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMYECKOH U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEepUpPOBATh MOHATHUSIMH, CBSI3aHHBIMU C T€JIaMU BPALLEHUS: HUIUHAPOM,
KOHYCOM, c(hepoit u mapom;

pacrmo3HaBaTh Teja BpamleHus (LUMIUHAP, KOHyC, cdepa u Mmap) H
OOBSACHATH CIOCOOBI MOTYYESHHSI TEJ BPALLCHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE Chephl U MITOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TENl BpalleHUs,
00BEMBI U TUIONIAJAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUS,
reOMETPUUECKUX TeJl C IPUMEHEHHEM (PopMyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMM, CBSI3aHHBIMU C KOMOMHALUAMU TEN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
OMMCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOIPAHHUK WA TEJO
BpalllCHUs;

BBIUUCIISTH COOTHOLICHHUS MEX/Ty TUIOIIAIIMU MOBEPXHOCTEN U 00bEMaMU
IIOJOOHBIX TEN;

n3o0paxaTb u3ydaeMble (DUTYpPBI, BBINOJHATH (BBIHOCHBIC) TLIIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUEHUS TEJ BPAIICHNUS;

U3BJIEKAaTh, WHTEPIPETHPOBATH M MPeoOpa3oBeIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHSATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI crcTeMe KOOPAMHAT;
pelaTh reoMeTpUUecKUe 3a7a4d Ha BBIYUCIECHUE YTII0B MEX]Y MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSIHUMA OT TOYKM 10 IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUH;
CBOOOMHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBUKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBINIOJIHATh HM300paXE€HUsT MHOTOTPAaHHUKOB M TeJl BpalEHUS MpHU
napajyieIbHOM  TEpPEHOCE, LEHTPaIbHOM CHUMMETpPUHU, 3€pKATbHON
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSMOM, TpeoOpa3oBaHus 0100,
CTPOUTH CEUYEHHUS MHOTOIPAaHHUKOB U TEJ BpAIlCHHUS: CEYCHHS LMIMHIPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUs1 KOHYca (MapajuieibHbie
OCHOBAHUIO U IPOXOIAIINE Yepe3 BEPILNHY), CEUCHHUS 11apa;
UCIIOJIb30BaTh METOJbl TMOCTPOEHUSI CEUEHUI: METOJ CJIEeI0OB, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

OPUMEHATh T€OMETPUYECKHE (PaKThl JJISl PELICHUS CTEPEOMETPUUYECKUX
3a/la4y, MPEANOJararoliMX HECKOJIbKO IIAaroB PEHIEHUs, €CIU YCIOBHS
IPUMEHEHHUS 33]1aHbl B IBHOM U HESIBHOU (hopME;

pemiaTh 3aJadd Ha JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAXO0XKJEHUE T€OMETPUUECKUX BEJIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3a]1a4;

IPUMEHATh  IIOJyYCHHbIE  3HAaHMWA Ha  IPAKTUKE:  CPaBHUBATBH,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBbIC CUTYAllMH, IPUMEHSITh U3YUCHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBA B IIPOLIECCE IIOMCKA  PELICHUS
MaTeMaTH4ecKu  CPOpPMYJIMPOBAHHOM  MPOOJIEMBI,  MOJIEIHUPOBATH
peanbHbBle CUTyallUH Ha S3bIKE I'€OMETPHUH, HCCIENOBATH IOCTPOCHHBIC
MOJEIN C HCIOJIB30BAHUEM TIE€OMETPUUYECKUX IIOHATHM U TEOpeM,
anmapata anreOpbl, peuiaTb MNPAaKTUYECKUE 3aJayd, CBS3aHHBIE C
HAXO0XKJEHUEM T'€OMETPUUYECKUX BEINYHH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUH Kak
COCTAaBHOM 4acTu (yHJIaMEHTa Pa3BUTHS TEXHOJIOT .



XapaKTepHCTHKl/I JIMYHOCTHBIX ILIAHNU

DyeMBbIX Pe3yJIbTAaTOB, ((OPMHUPYEMbIX BOCIIUTHIBAIOLIECH 1eATEIbHOCTHIO

I'paxknancreennoe
BOCIIMTAHUE

1.1

c(hOpPMHUPOBAHHOCTH TPAKTAHCKON MOZUIIMHA 00YJAIOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOTO YJIEHA POCCHICKOro O0O0IIecTBa, NPEACTaBICHUE O
MaTEeMaTHUYECKUX OCHOBaX (YHKIIMOHUPOBAHMUS PA3IHUHBIX CTPYKTYD,
SIBJICHUH, POy TPAKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U APYTOE),
YMEHHE B3aUMOJICHCTBOBATH C COIMATBHBIMU HHCTHUTYTaMH B COOTBETCTBUH
¢ UX (PYHKIIMSIMU U HA3HAYCHUEM;

IlarpuoTrnyeckoe BOCIUTAHHUE

2.1

c(hOpPMHUPOBAHHOCTh POCCUMCKOMN TPAKIAHCKON UICHTUIHOCTH, YBAXKEHUS K
OpOLLJIOMY U  HACTOSILIEMY POCCHUWCKOM MaTEMaTWKH, LIEHHOCTHOE
OTHOLIEHUE K JIOCTUKEHUSIM POCCUWCKUX MATEMAaTUKOB M POCCUHCKOU
MAaTeMaTU4YEeCKOM IIKOJIbI, HCIOJIb30BAHUE JTUX JOCTHKEHUN B APYrUX
HayKax, TEXHOJIOTHSX, chepax IKOHOMUKHY;

JyX0BHO-HPaBCTBEHHOE

3.1

OCO3HaHUE JTyXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOIO IOBEJCHUS,
CBA3aHHOTO C TPAKTUYECKUM NPUMEHEHUEM JIOCTH)KEHUH HaykKd U
NEeSTENBHOCThIO YUEHOTO,

3.2

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIero;

ICTETUYECKOE BOCIIUTAHHUE

4.1

ACTETUYECKOE OTHOLIEHUE K MHpPY, BKIKOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH,  OOBEKTOB,  3a7ay,  pEIIeHUH,  PacCykKICHUH,
BOCIIPUMMYMBOCT K MAaTEMaTUYECKUM AaCIEKTaM pPAa3jIUM4HbIX BHUJIOB
UCKYCCTBA;

dusznueckoe BOCIUTAHUE

5.1

chOpPMUPOBAHHOCTh yMEHHsI TPHUMEHITh MaTeMaTHUeCKUe 3HAHUS B
MHTEpecax 3J0pOBOro M 0e30macHOro obOpas3a KHM3HH, OTBETCTBEHHOE
OTHOIIIEHUE K CBOEMY 3JI0POBBIO (3I0pOBOE MUTaHHUE, cOATaHCUPOBAHHBIN
PEXKUM 3aHITHN U OTIbIXA, PETYIsApHas GU3NUECKasi aKTUBHOCTD ),

5.2

(I)I/IBI/I‘ICCKOC COBCPHICHCTBOBAHHC Ipu 3aHATUAX CIIOPTHUBHO-




03/I0pPOBUTENBHOMN S TETLHOCTHIO;

Tpynosoe BocnuTanue

6.1

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIOOMS, HHTEpEC K
pazimuHbIM  cpepam npodeccuoHaIbHON AESATEIBLHOCTH, CBS3aHHBIM C
MAaTEMATUKOU U €€ MPUIT0KECHUAMMU,

6.2

YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mpodeccuun u
pealn30BbIBaTh  COOCTBEHHbBIE JKM3HEHHBbIC IUIAHBl, TOTOBHOCTb U
CIIOCOOHOCTh K MaTeMaTHUUYeCKOMY OOpa30BaHUIO M CaMOOOpPa30BaHHUIO Ha
MPOTSHKECHUH BCEH KU3HH,

6.3

IFOTOBHOCTb K A4aKTHBHOMY Y4YaCTHIO B PCIICHHUHW IPAKTHYCCKUX 3alay
MaTeMaTHUYECKOM HaITpaBJICHHOCTH,

IKOJOrHYECKOe

7.1

c(hOPMHUPOBAHHOCTh JKOJOTHYECKON KYyJIbTYphbl, TOHHUMAHUE BIUSHUS
COIMATBHO-DKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE TMPUPOTHON U
COLIMATIbHOW Cpe/bl, OCO3HAHME TIIO0AILHOTO XapakTepa JIKOJIOTUYECKUX
poOJieM,

7.2

OpHMEHTalMs Ha IPUMEHEHUE MAaTEMATUYECKUX 3HAHUM JUIA PELIEHUs 3a7a4
B 00JaCTH OKpYXAaloIIe cpenbl, MIaHUPOBAHUE MOCTYIKOB M OLIEHKH HUX
BO3MO>KHBIX ITOCIEACTBUAN JJI1 OKPYKAIOIIEW CPEJIbI;

Hay4yHoe noHanue

8.1

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH,

8.2

ITIOHUMAaHUEC MaTEMaTHYECKOM HaYyKH KakK C(I)Cpbl YeJI0OBEUECKOU
ACATCIBHOCTH, JOTaIlOB ee pasBUTHA W 3HAYUMOCTH JIA PaA3BUTUSA
OWMBUIW3AallNH,

8.3

OBJIAZICHUE SI3BIKOM MAaTEMAaTUKU U MATEMAaTUYECKOMN KyJIbTYpOU Kak
CPEACTBOM ITO3HAHUS MHUPA, TOTOBHOCTH OCYILLECTBIIATh NPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JEATENIBHOCTh MHANBUIYAJIbHO U B IPYIIIIE.




TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE JIn4HOCTHBIC
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudpossbie) pe3yabTarhbl
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
1.1,2.1,3.1,3.2,
4.1,5.1,5.2,

1 BBeneHue B cTepeoMeTpuIo 23 1 ,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,8.3
1.1,2.1,3.1,3.2,
4.1,5.1,5.2,

) B3anMHOe pacnosnoxeHue npsMbIx 6 | 6162 6.1,

B IIPOCTPAHCTBE 717281,
8.2,8.3
1.1,2.1,3.1,3.2,
4.1,5.1,5.2,

3 HapaJIJIeJIBj{OCTB OPSMBIX U g 662,61,

IUIOCKOCTEH B IPOCTPAHCTBE 71,7281,
8.2,8.3
1.1,2.1,3.1,3.2,
4.1,5.1,5.2,

4 HepHeHI[I/IIEyJ'IﬂpHOCTI) HPAMBIX U )5 6162 6.1

IUIOCKOCTEH B IPOCTPAHCTBE 71,7281,
8.2,8.3

5 VTIIbI U PacCTOSTHUS 16 1 11,2.1,3.13.2,

4.1,51,5.2,




,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,83

MHororpanHuku

1.1,2.1,3.1,3.2,
4.1,5.1,5.2,
,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,8.3

BekTops! B IpoCTpaHCTBE

12

1.1,2.1,3.1,3.2,
4.1,5.1,5.2,
,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,8.3

[ToBTOpeHue, 06001IEeHNE 1
cucTeMaTu3anus 3HaHU

1.1,2.1,3.1,3.2,
4.1,5.1,5.2,
,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,8.3

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




11 KJIACC

Ne
n/n

HaumenoBaHue pa3jieiioB u
TeM NPOrpaMMbl

KoanuecTBO 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHbBIE
(uudgposbIe)

o0pa3oBaTe/ibHbIE

pecypcbl

JInuHOCTHBIE
pe3yJbTaThbl

AHanuThueckas reoMeTpust

15

1.1,2.1,3.1,3.2,
4.1,5.1,5.2,
,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,8.3

[ToBTOpeHue, 0600IIEeHNE U
crucTemMaTu3alus 3HaHUI

15

1.1,2.1,3.1,3.2,
4.1,5.1,5.2,
,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,8.3

OO6BEM MHOTOTrpaHHUKA

17

1.1,2.1,3.1,3.2,
4.1,5.1,5.2,
,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,8.3

Tena BpameHus

24

1.1,2.1,3.1,3.2,
4.1,5.1,5.2,
,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,8.3

[Inomany moBepxHOCTH U
00BEMBI KPYTJIBIX TEJ

1.1,2.1,3.1,3.2,
4.1,51,5.2,
,6.1,6.2,6.1,




7.1,7.2,8.1,
8.2,8.3

JIBHKeHUS

1.1,2.1,3.1,3.2,
4.1,51,5.2,
,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,83

[ToBTOpEHME, 0000IICHUE 1
cUCcTeMaTH3alus 3HaHU!

17

1.1,2.1,3.1,3.2,
4.1,5.1,5.2,
,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,8.3

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3YyYeHHs

DJIEKTPOHHBIE
uugpossie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHBIE TpaBUIIa N300pAKEHNUS HA
PHUCYHKE IJIOCKOCTH, TTapalIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsATHA cTepeoMeTpUN: TOUYKA, IIpsIMas,
MJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBmUJIa U300paKCHHS HA PUCYHKE
TUIOCKOCTH, MapaJuIeTbHBIX TPSIMBIX
(OTpe3KOoB), cepeIMHBI OTPE3Ka

[TonsTHS: epeceKaroLecs MIOCKOCTH,
IepeceKaroImecs npsimasi ¥ MiI0CKOCTh;
IIOJIYTIPOCTPAHCTBO

[TonsaTus: nepecekaronyecs MIOCKOCTH,
IepeceKaroImecs npsmasi ¥ MiI0CKOCTh;
IIOJIYTIPOCTPAHCTBO

MHororpaHHuKu, H300pakeHHE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIMNUX O0HEKTOB

MHororpaHHuKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIUX OOBEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O0603HaueHUS MPSAMBIX U TIOCKOCTEH

10

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0pakeHne nepecedeHus
IIOJIyYEHHBIX IIII0OCKOCTEN. PackpammmBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

11

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0pakeHne nepecedeHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

12

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0pakeHne nepecedeHus
IIOJIYYEHHBIX IIIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEYCHUI Pa3HbIMHU IIBETAaMU

13

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 uX
pEbpa. N3o0OpakeHne nepecedeHus
IIOJIYYEHHBIX III0OCKOCTEN. PackpaimmBanue
MOCTPOEHHBIX CEYCHUI Pa3HbIMHU IIBETAaMU

14

Meton cieoB uisl IOCTPOEHUS CEUEHU I




15

Merton cnenoB 1yl TOCTPOCHUS CEUCHUM.
CaolicTBa niepece4eHni MpsSIMBIX U
IIOCKOCTEH

16

Merton cnenoB 1uisi TOCTPOCHUS CEUCHUM.
CaoiicTBa nepeceyeHrid MPSIMbIX U
IIOCKOCTEN

17

[Toctpoenue ceuenwuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MTOCTPOEHUS

18

[Toctpoenue ceuenwuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MTOCTPOEHUS

19

[Toctpoenue ceuenwuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MTOCTPOEHUS

20

[Toctpoenue ceuenwuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MTOCTPOEHUS

21

[ToBTOpenue nmnanumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYTOJILHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHHUAX HA
BBIHOCHBIX 4epTexkax. Mcropus pazsutus
ITaHUMETPUHN U CTCPCOMCTPUU




23

KontponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

BsaumHoe pacrnonoxeHue npsiMbix B
npoctpancTBe. CKpelBaronecs
npsimble. [Ipu3Haku cKpemuBaonmxcs
npsmbix. [TapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIKAIIEH Ha JaHHOU
npsMoi. JlemMma o nepecedeHuun
MapajvieIbHbIX MPSAMBIX ITOCKOCTHIO

26

[TapannensHOCTH Tpex NpsMbIX. Teopema o
TpEX MmapajuleNbHbIX IpSIMbIX. Teopema o
CKPEILMBAIOIINXCS MPSIMBIX

27

[TapannensHOE TPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapaieIbHOTO
npoekTupoBanus. M300paxkeHue pa3HbIX
¢buryp B napauienbHON IPOEKINUN

28

[MenTpanbsHas npoekuus. YToi ¢
COHAIPAaBJIECHHBIMU CTOPOHAMHU. YTOJI
MEXy IPSIMBIMU

29

3amaun Ha NOKA3aTEILCTBO U
HCCIIEN0BAHUE, CBA3aHHEIE C
pacIoI0KEHUEM MIPSIMBIX B IIPOCTPAHCTBE

30

[ToHsTHA: MapalIeTbHOCTh NPSIMOU U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapaJUIEIbHOCTH IIPSIMOU U IIIOCKOCTH.




CaolicTBa mapajuieIbHOCTH IPSIMOU U
MIJIOCKOCTH

31

['eomeTpuueckue 3aaun Ha BEIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO MPSIMYIO Ha YepTexe U
MapajyIeIbHOIO IPYyrou npsimoit. Pacuér
OTHOLUEHUH

33

[TapatenpHas NpOEKLHUs, IPUMEHEHHE
JUISE IOCTPOCHMSI CEYCHHH KyOa U
napaenenunena. CBoicTBa
napajuiesienuIe/1a ¥ Ipu3Mbl

34

[TapamnensHble ockoctu. [IpuzHaku
[apaJUIEIbHOCTH BYX IUIOCKOCTEH

35

Teopema o nmapaieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIH.IGfI
yepe3 TOUKY, He IPUHAAICKAITYIO JaHHOU
IIJIOCKOCTH U CIICACTBHUA U3 Heé

36

CgolicTBa napajuiebHBIX IJIOCKOCTEM: O
MapajuIeIbHOCTH IPSIMBIX IEPECEUECHUS
MIPU NIEPECEUCHUHN JIBYX MapajuIeIbHbBIX
IJIOCKOCTEN TPEThEU

37

CBoiicTBa mapajICIbHBIX TNIOCKOCTEH: 00
OTpe3Kax MmapasuieIbHbIX MPSMBIX,
3aKJIIOUEHHBIX MEXy MapajieIbHbIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
ABYMS TTapaJIJICIIbHBIMUA TNIOCKOCTAMUA




38

[ToBTopenue: Teopema [Mudaropa va
MIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napajuiesienunesa

41

Brruncnenue IMH OTpe3KOB B Ky0Oe 1
IIPSIMOYTOJIBHOM TIapajuleIenuneie

42

[leprieHAMKYASIPHOCTH NPAMOUN 1
mrockoctH. [Ipu3nak
MEPIEeHIUKYIIPHOCTH MPSIMON U
MJI0CKOCTH

43

IlepneH IUKyYISAPHOCTD NPAMOU U
mrockoctH. [Ipu3nak
NEPIECHIUKYIAPHOCTH IPSIMOU U
IJIOCKOCTH

44

Teopema 0 CyIlIeCTBOBAHUHU U
€MHCTBEHHOCTH MPSIMOM, TPOXOISALLEH
yepe3 TOUKY MPOCTPaHCTBA U
MEePIEHANKYISIPHON K MIOCKOCTH

45

I110CKOCTH ¥ NEPIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

46

[11n0cKkOoCTH ¥ IEpIEHAUKYIISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX

47

[lepnieHuKyNsIp ¥ HAKIOHHAS.
[TocTpoenue neprneHuKyspa u3 TOUYKU Ha

PSIMYIO

48

IlepnieHquKymsAp U HAKJIOHHASL.




[TocTpoenue neprneHauKysapa u3 TOUYKU Ha
PSIMYIO

Teopema o Tpéx mepreHauKyaspax

49
(mpsimast u oOpaTHas)

50 Teopema o TpEX mepneHIUKYISIpax
(mpsimast 1 oOpaTHasi)

51 VYroa Mexay CKpelruBaroIuMHCS
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSIMBIX C

52 MTOMOUIBIO NEPIIEHIUKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 MPaBUILHON MUPAMHUJIBI C IOMOIIBIO
OPTOTrOHAJILHOM IIPOEKIIUU
[TocTpoenue ceuenuii kyoa, MpU3MBI,

55 MPaBUIILHON TUPAMHUJIBI C TTIOMOIIBIO
OPTOTOHAJIBLHON MPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEINBHO MockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUHI

53 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosiHUi OT TOYKU JI0 MIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosiHU OT TOYKH JI0 MIIOCKOCTH

60 CriocoObl OIYCTHTD MEPIICHAUKYIISAPHI:




CUMMETpHUS, CIABUT TOYKH 110
MapajuIeIbHON IIPSIMOU

61

CaBur no HenapauieIbHOW IPsMOH,
W3MEHEHUE PACCTOSHUI

62

Konrtponsnas padora "B3anmuoe
PACIIOJIOKCHHUC IIPAMBIX U MJIOCKOCTEH B
nmpocrpaHcTae”

63

IToBTOpEHME: Yroa MexXay NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYIOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: YyTOI MEKIY
CKpCHIMBAOIIUMUCH ITPAMBIMU B
MIPOCTPAHCTBE

65

I'eomeTpuyeckue METObl BEIYUCICHUS
yria MeXy NPSIMBIMU B MHOTOI'paHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[Tepnienaukymnsipubie maockoctu. CBOMCTBA
B3aMMHO NEPIECHANKYJIPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHIuKyIsipHOCTH
IJIOCKOCTE; TeopemMa o0 mpsiMoi
MEepEeCEeUCHMs IBYX MIIOCKOCTEN
MIEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH

69

[IpssMOyTONBHBIN MapajuIeNenuIes; Kyo;
M3MEpEeHUsl, CBOMCTBA IPSIMOYTOJILHOTO
napajuiefnenumneaa

70

Teopema o aAuaroHanu NpsIMOYIrOJIbHOIO




napajuieJienuIe/1a U CIeICTBUE U3 Hee

71

CrepeomeTpruecKke 1 NpUKIaJIHbIC
3aJ]auu, CBSI3aHHBIE CO B3aMMHBIM
pacIoIOKEHUEM MTPSIMBIX U TNIOCKOCTH

72

[ToBTOpEeHME: CKpEIIMBAIOIINECS MIPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHIAPTHBIX
MHOT'OTpaHHUKAX

73

[Tapa mapannenpHbIX MJIOCKOCTEN Ha
CKPEILIMBAOIINXCS MPSAMBIX, PACCTOSTHUAE
MEK1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU B
MPOCTBIX CUTYALUAX

74

PaccTosiHre OT TOUKH /10 TIIOCKOCTH,
paccTostHuE OT MPSMOM J0 MIOCKOCTH

75

Brruuciienue paccTossHUI MEXITY
CKPEIIMBAIOIIUMUCS PSIMBIMU C
MTOMOUIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpaHHslil yroj, HEpaBeHCTBA MJIs
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TE€OPEMBbI KOCHHYCOB U CHHYCOB JJIS1
TPEXTPAHHOIO yTIIa

77

DNeMeHTHI CPepUIECKON TeOMETPHH:
reoIe3NYECKUE JIMHUA Ha 3eEMIIE

78

Kontponbras padota "Y1l u
paccrosiHus"

79

Cucremaru3zanus 3HaHUN "MHOTOTrpaHHUK
M €ro dJIeMeHTHI"

80

IIupamupa. Buael nupamun. I[paBunsHas
nupamuaa




[Tpusma. [Ipsimasi u HaKJTOHHASI TPU3MBI.

81 IIpaBunbHas npusma :

20 [Ipsamoit napamienenunen, |
MPSIMOYTOJIbHBIN Mapasienenumnen, Kyo

23 Boinykieie MHOTOrpanHuku. Teopema |
Diinepa
Brinmykisie MHOTOrpanHuku. Teopema

84 Olinepa. [IpaBunpHbIE U NOTYNIPaBUIIbHBIE 1
MHOT'OTPaHHUKH

85 Kontponbnas padota "MHuororpanHuku" 1

26 ITonsTHE BEKTOpA HA MIJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CymMmma BEKTOPOB 1

88 Pa3nocTs BekTOpOB 1

89 [IpaBuno napamnenenumnena 1

90 YMHOXEHUE BEKTOpa Ha YHCIIO 1
Paznoxenue BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JIEXKAIIHUX B OJJHOU 1
IJIOCKOCTH

92 CkanspHoe Mpou3BeICHNE 1

93 Boluucnenue yria Mex1y BEKTOpaMu B |
IIPOCTPAHCTBE

94 [Ipocreiimune 3aga4n ¢ BEKTOpaMHU 1

95 [Ipocreiimune 3aga4n ¢ BEKTOpaMH 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Ipocreiimune 3aga4n ¢ BEKTOpaMH 1

98 O06o001ieHne 1 cucTeMaTu3alus 3HaHUK 1




99 O00011IeHIE U CUCTEMATU3AaLUs 3HAHUN 1
100 HToroBast KOHTpOJbHAs paboTa 1
101 HroroBast koHTpOIBHAS paboTa 1
102 O0001IeHrEe U cUCTEMaTU3aINs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Jara uudposbie
Nen/m Tema ypoka Kontpoabnbie IIpakTuueckue
Bcero u3ydeHusi  oOpa3zoBaTe/bHbIE
padoTbI padoThI
pecypcsl
| IToBTOpenue TeMsl "KoopauHaTsl BEKTOpa |
Ha MJIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue Temol "CkansipHoe |
IIPOU3BEACHNE BEKTOPOB"
3 [ToBTOpenue TemMbl "Beruucienue yria |
MEK1y BEKTOpaMU B IPOCTPAHCTBE"
4 IToBTOpEHUE TEMBI "YpaBHEHHE NIPSAMOI, |
IIPOXOAIeH uepes 1Be TOUKH"
5 YpaBHEHUE IOCKOCTH, HOpMaJlb, |
YpaBHEHHE IIJIOCKOCTH B OTPE3KAX
6 YpaBHEHUE MIOCKOCTH, HOpMaJib, |
YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
7 BexropHoe nmpousseeHue 1
8 JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE |
MIpOrpaMMHUpPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHHOE 1
MIpOrpaMMHUpPOBaHUE
10 AHaJIUTUYECKHE METOJIbI pacuéTa yria |
MEXy NPSIMbIMH B MHOI'OTpaHHHKaX
1 AHanuTH4YecKne METObl pacuéra yria |
MEXy INIOCKOCTSIMUA B MHOTOTPaHHUKAX
12 @opMyiia pacCTOSHUS OT TOYKH 10 1




IIJIOCKOCTH B KOOpAWHATaXx

HaxoxzaeHue paccTossHUI OT TOYKU 10

13
TIJIOCKOCTH B KyOe

14 Haxoxnenue paccTostHui OT TOUKHU 710
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 KontponbHas pabota "AHamuTuyeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOTOTPaHHUKHU

17 CeueHnst MHOTOI'PaHHUKOB: METO/ CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE

18 IJTIOCKOCTH, IIEPECECYEHUS MPSIMBIX U
IIJIOCKOCTEN

19 [TapannensHble NpsIMbIE U MIJIOCKOCTH:
napajuiebHbIe CeUCHUS

20 [TapanienbHble NpsIMbIE U MIJIOCKOCTH:
pacy€r OTHOLIEHUI
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YIJIbl MEXKTY CKPEIIMBAIOITUMHUCS
MPSIMBIMU
[lepnenukynsipHbie IPSIMbIE U

” IJIOCKOCTHU: CTaHJIapPTHBIE Maphl
MEPIEeHIUKYISIPHBIX TIOCKOCTEN 1
MPSIMBIX, CHMMETPHUH MHOTOI'PaHHUKOB
[lepnenukynsipHbie IPSIMbIE U

23 IJIOCKOCTH: TEOPEMA O TPEX
MEepIeHIUKYIIApax

24 IlepnenquKynsipHbIC IPSMBIE U




IINIOCKOCTH: BBIYHMCJICHUS OJINH B
MHOT'OrpaHHUKax

25

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJLHUKOB, (POPMYJIBI JJISI
TJI0IA N, COOOPaKEHUSI TIOTOOMS

26

IToBTOpenue: miomanu
MHOTOYTOJTEHUKOB, ()OPMYJIIBI JISI
TJI01aIeH, COOOpaKEHUSI TIOT00MS

27

IToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 15
Iomaaen, cooopaxeHust moao0ous

28

[Imomaau ceyeHnii MHOTOrPaHHUKOB:
IJIOIA I TIOBEPXHOCTEHN, pa3pe3aHust Ha
9acTH, COOOpaKESHUSI TOA00MS

29

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIAIN TTIOBEPXHOCTEH, pa3pe3aHus Ha
4aCTH, COOOpaKEHUS MOA00US

30

Konrponsnas padora "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOT'PaHHUKOB"

31

O06BeéM Tena. O0BeM MPSIMOYTOJIBHOTO
napaJuiesnenurnena

32

3amaun 00 yaABOCHUH Ky0Oa, O KBaJApaType
Ky0a; 0 TPUCEKIIUH yTia

33

CrepeoMeTpHUeCcKHe 3a/1a4H, CBSI3aHHBIC C
00BEMOM TIPSIMOYTOJIBHOTO
napauiesienumnesa

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIUHCIICHHEM 00bEMa PSIMOYTOJILHOTO

napajienenuneaa
35 O0BEM IPSIMOI TPU3MBI
36 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BbIUUCIIEHEM 00BEMOB TPSMOI TTPU3MBI
37 [IpuknanHele 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSAMOI TIPU3MBI
Brruncnenme 00bEMOB TEN ¢ TOMOIIIBIO
38 onpenenéHHoro uaTerpaita. O0béM
HaKJIOHHOM TTPU3MBI
Brruncnenme 00bEMOB TEN ¢ TOMOIIIBIO
39 ornpenenéuHoro uHTerpana. O0bEM
MU PAMHIBI
40 dopmyna 00bEMa mupamuasl. OTHOIIICHUE
00BEMOB MUPaMHUJ C OOIIUM YTIIOM
A1 dopmyna 00bEMa mupamuasl. OTHOIIICHUE
00BEMOB MTUPaMU/T C OOIITUM yTIIOM
4 CrepeomeTpruecKue 3aJauu, CBsI3aHHbIE C
00bEMaMU HAKJIOHHOM MTPU3MBI
13 CrepeoMeTpHuyecKre 3aJaui, CBI3aHHBIE C
o0BEMaMU TUPaAMUIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", cBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI
45 WKJIQJIHBIE 33]1a4M 110 TEME 'bEMBI
IT "O06
Ten", CBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI
46 [Tpumenenne o0bEMOB. Brruncienue

pacCTodAHUA OO0 MIIOCKOCTU




Kontponbnas padota "O0bEM

47 |
MHOTr'OrpaHHUKa
Hunuaapuyeckasi IOBEPXHOCTD,

48 oOpa3syromue MUIHHIPHIECKOM
MOBEPXHOCTHU

49 Munusap. [Ipsamoi KpyroBoi HUIUHAD.
HJIOH.IB.I[B IMMOBCPXHOCTHU HUIIMHAPA

50 KoHnundeckas TOBepXHOCTH, 00pa3yroIiue
KOHUYECKoi moBepxHocTh. KoHyc

51 CedeHue KOHyca MIOCKOCTHIO,
napajuieNbHOM MII0OCKOCTH OCHOBAHUS

57 Yceuénnslit konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTU KOHYCA
CrepeomeTpuueckue 3aauu Ha

55 JIOKA3aTeIILCTBO M BEIYUCIICHUC,
MIOCTPOCHHUEM CEUEHUN LUIMH]PA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeIIbCTBO M BEIYUCIICHUEC,
MMOCTPOEHUEM CEUEHUM LWJIMH]IPA, KOHYCA

57 [IpuknanHele 3a1a4u, CBSI3aHHBIE C
UMIMHIPOM

58 [TpuknanHbie 3a1a4u, CBSI3aHHBIC C
UMIMHIPOM

59 Cdepa u map




60

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n3o0paxenue mapa

61

[epeceuenue chepsl u mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTRIO. Byt n m300pakenue mapa

62

VYpasaenne chepsl. [Lnomans chepsr u eé
yacTei

63

Cummerpus chepsl u mapa

64

CrepeoMeTpHyecKHe 3a1a9i Ha
J0Ka3aTeNbCTBO U BBIYMCIICHHE,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOCHUEM UX CCUCHHI IIIOCKOCTHIO

65

CrepeoMeTpHUecKHe 3a1a4i Ha
J0Ka3aTeNbCTBO U BBIYMCIICHHE,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHUEM UX CEUCHHH TIOCKOCTHIO

66

[Ipukitaguble 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA MJIOCKOCTH,
BBIUHUCJICHHUSA B Opr)KHOCTI/I, CTaHI[apTHBIe
Mog00ust

68

Paznuunple KOMOWHAIIMY TET BPAIICHUS U
MHOT'OTPaHHUKOB

69

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpaiieHus"

70

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"




71

Kontponbnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

72

06beém mumuHapa. Teopema 06 00bEMe
MPSIMOTO IIJIMHJIpa

73

Brruuciienne 06EMOB Tell C TOMOIIIBIO
ornpenenéHHoro uHTerpana. O0bpEM
KOHyca

74

ITnowanu OOKOBOU U MTOJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUecKHe 3a/1a4H, CBSI3aHHBIC C
BBIYUCIIEHEM 00BEMOB IIHITMH/IPA,
KOHYyca

76

[Tpuxnanueie 3ana4n mo Teme "OOBEMBI U
IJI0IIaAu TOBEpXHOCTEN Ten"

77

OO0BEM 1mapa u MapoBOTro CEKTOPA.
Teopema 06 00bémMe mapa. [lnomans
cdepsl. CTepeoMeTpHUECKIE 3a1a4H,
CBsI3aHHBIC C BBIYUCIICHUEM OG’béMOB
1Iapa, mapoBOro CErMEHTa U IapOBOT0
ceKkTopa

78

[Mpuxnanueie 3ana4un mo Teme "OOBEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM IIapa u
wiomaabio cepbl. COOTHOIICHUS] MEXKTY
TJIOIIAISIMUA TTOBEPXHOCTEH U 00bEMaMu
MMOIOOHBIX TE

79

[Tono6HbIE Tena B MPOCTPAHCTBE.
N3menenne o0nEMa pu o 100uu.
CrepeomMeTpHUdecKUe 3a/1auu, CBI3aHHBIC C




BBIUHCIICHHEM 00bEMOB Tell U TUIOMIA e
MMOBEPXHOCTEN

80

Kontponbnas pabdota "[lnomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JIBrokeHust ipocTpancTBa. OToOOpaXkeHusl.
JIBm>keHust U paBeHCTBO Guryp. O0mime
CBOKCTBA JBUKECHUI

82

Bunb! nBukeHUN: apajuieabHbII
IIEPEHOC, LICHTpajbHasl CHMMETPU,
3epKaJIbHasi CAMMETPHS, IIOBOPOT BOKPYT
IpsAMOI

83

[IpeobpazoBanus noxoowus. [Ipsmas u
cdepa Diinepa

84

['eomeTpuueckue 3aaun Ha IPUMEHEHNE
JIBUKCHUSI

85

KonTpomnbHas pabota "BekTopsl B
npoctpaHcTae”

86

O6o6mmaromee moTopenue 11 moHsTHii u
MEeTOJI0B Kypca reometpuu 10—11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"IlapanienbHOCTb NPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTBE"

87

Oo6o6mmaromee moBTopenue 11 moHsTHii u
MeTOoJ10B Kypca reomerpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI
"BexTopsl B mpocTpaHcTae”

88

Oo6o6maromee moBTopenue 11 moHsTHii u
MEeTOJI0B Kypca reometpuu 10—11




KJIaCCOB, CHCTEMAaTH3alusl 3HAHUH:
"BexTopsl B mpocTpaHcTae”

89

Oo6o6mmaromee moBTopenue 11 moHsTHii u
MEeTOJI0B Kypca reometpuu 10—11
KJIACCOB, CUCTeMAaTH3aI1sl 3HAHUIL:
"O6beM MHOTOTpaHHHUKA"

90

Oo6o06u1aromiee nosropenue 11 nmousTuit u
MeTOJI0B Kypca reometpuu 10—11
KJIACCOB, CUCTeMAaTHU3aIisl 3HAHUIL:
"O6beM MHOTOTpaHHHUKA"

91

Oo6o06utaromee nosropenue 11 nmousTuit u
MeTOoJ10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3aIisl 3HAHUIL:
"[Tmomaay MOBEPXHOCTU U 0O BEMBI
KpyIribix Ten"

92

O6o6utaromiee nosropenue 11 nmoHsTuit u
MeTOoJ10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3aI1sl 3HAHUIL:
"[Tmomaay MOBEPXHOCTU U 00BEMBI
KpyIribiX Ten"

93

HToroBast KOHTpOJbHAs paboTa

94

HroroBast koHTpOIBHAS paboTa

95

[ToBTOpeHuEe, 06001IeHNE 1
cUcTeEMaTH3allus 3HaHUH

96

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH




97

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

98

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPCMCHHBIX MHKCHCPHLBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

100

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

101

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

102

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKW U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




[Tpunoxenue
Hmozoean paboma no ceomempuu
10 knacc

Ha3nauenue pab6omot:. OUCHUTh YPOBEHb OCBOCHHUS KAXKJIBIM YYalIUMCSI TPEAMETHOTO
cozepxaHus Kypca reomerpun 10 kacca.
Mamepuansl u 060pyoosanue 011 8blNOJIHEHUA PAOOMbL: TIEUATHBIC TEKCTHI PaOOTHI

JUISL KOKJI0T0 00ydJaromerocs.

Bpemsa, omeooumoe na evinonnenue pavomer: 30 MuHyT TecT COCTOUT U3 7 3aJaHUM
0a30BOT0 YpOBHSI.

PacnpenesieHue 3ajaHuii 10 YPOBHSIM CJIOKHOCTH, INPOBEPsieMbIM 3JJIeMEHTaM
NPeIMETHOr0, MeTa- IPEeIMETHOIr0 COJepPKAHUS, YPOBHI0O MOATOTOBKHM, THIIAM
3aJaHMM U BpPEMEHM BBINOJHEHHUS NPeICTaB- JIEHO B TalJjuue. YpoBeHb: b —
0a30Bblii, II — MOBLIIIEHHBIN.

Konbl Koabl Kozt
Home | Ypose | 500 IPOBepsieMbIX npoBepse-
p Hb psieMbIX TpeOOBaHMH K MbIX
3aman 1e- YpOB-HIO 3JIEMEHTOB
st MeTanpeaMeT
MEHTOB IMOATOTOBKH HOTIO
co/iepKaAHNS
31.
1.1.1. 2.13.
| . 33.
1.1.2. 2.1.7. 3 4.
2.13.
3.1.
2 B 1.2.5. 2.1L.6. 33
2.10. e
2.1.17. 34
2.123.
3.1.
3 B 1.3.7. 2.1.6. 3.3
133 2.1.16. o
2.1.17. 3.4.
2.13. 3.1.
4 B 1.42. 2.1.6. 3.3.
2.121. 3.4.
27 2.123. i1
s 5 2.16.
1.4.5. 3.3.
2.1.15.
1.4.6. 2.1.19. 3.4
2.123.
¢ 5 1.3.8. 2.1.6. o
1.4.5. 3.3.
2.1.16.
1.4.6. 2.1.19. 3.4.
151 2.123. 1
7 5 1.5.. 2.1.30. 23
1.5.3. 2.131. e
1.5.4. 2.1.32. 3.4.




OunenuBanue 3aJaHu

Home Bapnall;[Tp bl %:::::aHT Kpurepuu oueHuBanus
p 1 2
3aJaH
s
1 1 Gann — maH NpaBUIIBHBIN OTBET
20 27 0 GammoB — OTBET
HEMPaBUIHLHBIMUIIN HET OTBETA
2 1 Gann — maH NpaBUIIBHBIN OTBET
35 60 0 GamioB — OTBET
HETPaBWIbHBIM U HET OTBETA
3 1 Gann — naH MpaBWIbHBIA OTBET
B B 0 Oa/u1I0B — OTBET
— HEeTPaBWIbHBIM UM HET OTBETA
4 1 Gann — naH MpaBWJIbHBIA OTBET
222 370 0 GammoB — OTBET
HETPaBWIbHBIM UM HET OTBETA
5 1 Gann — maH NpaBUIIBHBIN OTBET
B B 0 6a/uI0B — OTBET
HEMPaBUIHLHBIMUIIN HET OTBETA
6 1 Gann — naH MpaBWIbHBIM OTBET
B B 0 Ga/uIOB — OTBET
- — HEMPaBUIHLHBIMUIIN HET OTBETA
7 1 Gann — naH MpaBWIbHBIA OTBET
0 Ga)u10B — OTBET
- - HEeTPaBWIbHBIM U HET OTBETA
HTOT 7
0 0aJ1J10B

IlepeBoa 0a/1510B K S-0a/IJIbHOM O0TMeETKE

banabl OTMeTKa

6-7 6aiL1oB OtMeTKa
<<5>>

5 GamioB OtMeTKa
«4>»

3-4 GayuoB OtMeTKa
<<3>>

0-2 OautoB OtMeTKa
«2»




Jlemoncmpayuonnuwlit eapuanm

1. ITpssmbie FC u FD nepecekarot minockocts o B Toukax A u B, FC:CA = FD:DB =4:5 ,
AB =45. Haiigute CD.

2. B mpsamoyronpHoM mnapamnenenunene ABCDAB4CD; BC B, = 55° . Haiigure
yroJi Mmexay npsimbimu C;B u AA ;.

D C

A B,
Dy i ~ [C1
-
pe——-7%
BDC u BDA,.
4. OcHOBaHHE MPSIMOM MPH3MBI — pPaBHOOEIpPEHHAs Tparenus, OOKOBas CTOpPOHA

KOTOpOM paBHa 5, a ocHoBaHusi — 12 u 20. bokoBoe pedbpo npusMbl paBHO 3. Haiinure
IUIOIIAAb TOJHOM MOBEPXHOCTH MPU3MBI

B, A,

5. CTopoHa OCHOBaHHUsI ¥ BBICOTA MPABUIIBLHOM TpeyroibHOM nmupaMuibl SABC paBHbI 6
u 12 cooTBeT- cTBeHHO. HalimuTe TaHreHe yriia Mexay O0OKOBBIM peOpOM U MIIOCKOCTHIO
OCHOBaHMS TUPAMUJIBI.



6. Anohema npaBuIbHON YeThIpEXyronabHon mupamuasl SABCD pasna 8,
paanyc ONMMCaHHOW OKOJIOOCHOBaHHUS OKPYKHOCTH paseH 3. Haiiaure
KOCHHYC JIBYTPaHHOTO yIJIa TPU OCHOBAHWU NTUPaMUIBI.

7. B rerpasape RLMN na menuane RR tpeyrosbauka RMN B3sita -

TOYKa A Tak, 4To = .BbIpazute BeKkTOp 4yepe3 BEKTOPE
R

R
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