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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpyeMOe  TpH  U3YYCHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUH T€OMETPUM, KaK COCTABJISIONICH mpeaMeTHON obnactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33aJayaMU Kypca T'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHrue NpeICTaBICHUs O T€OMETPUU KaK 4aCTH MHUPOBOM KYJBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (GUTypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHUEe  yMEHHUS  BJIQJ€Th  OCHOBHBIMH  TOHSATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHUE YMEHHS PACIIO3HABaTh HA YEPTEkKax, MOACISIX U B peabHOM
MHUpPE MHOTOTPAaHHUKM M Tella BpalleHUs, KOHCTPYUPOBaTh T€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMHupoOBaHUE YMEHUS BIAJETh METOJIAMU JOKA3aTeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpPECca K U3YYEHUIO TEOMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, pacHpeleEHHBIM IO ToJaM OOYYeHHS, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNATENIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnoBus i auddepeHumanuu  O0OydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuiel mpodeccun, obOecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKEeHUE MpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayenpbHOCTh IUIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC MAPAJUICIABHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  HOpoeKuus  ¢GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHbI U MHOTOIPAHHBIE YTJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas W yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABHIBHON MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM  BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTvsi: IMIMHApPUYECKAss TOBEPXHOCTh, KOHHMYECKas TOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munmuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

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



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METOJ IMEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. Pasnoxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsE CUMMETPUS, 3€PKAIbHAA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaanckoe BoCIUTaAHHE:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOuiectBa (BbIOOpPBI, ONPOCHI M JPYroe), yMEHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOSALIEMY POCCUMCKOW MAaTeMaTHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, cpOopMHUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAss JCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3710pOBOro U 06€30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peaan30BbIBATH COOCTBEHHBIE >KU3HEHHbBIE IJIaHbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeoBEUECKOM IeATEebHOCTH, 3TarnoB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHrus Yy4eOHOW 3aaaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MNPOTHUBOpEYHEe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBJICHMUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUA C CYXIACHUAMHU APYIHX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPHAHTHI PEHICHUI ¢ Y4ETOM HOBOW MH(OpMaIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yjbTaTa pelIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUSAM, OOBICHATH IPUUUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpU pelIeHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CyxkAeHUS, OOMEH MHEHHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTIEPUPOBATH MOHATUSIMU, CBI3aHHBIMHU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHATHUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CHMMETpPUU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSSI HU3BECTHBIE METOMbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPEOOPA3OBBHIBATH M WHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IOMCKAa PpelIeHUs MaTeMaTH4eckdu  chopMynrpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYHH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMUYECKOH U CEepUyecKOil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATh B3aUMHOE PACIIOJIOKEeHUE c(hephl U MITIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOIHO OIEpPHPOBATh MOHATUSMH, CBS3aHHBIMH C KOMOWHAITMSMHU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300paxarb H3ydaeMble (UIYpbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapaJyIeIbHOM  TEPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILINHY ), CEUEHUS L1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTH4ecKu  CPOpMYIMpPOBaHHOW  MPOOJIEMBI,  MOJIEIHUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Kourpoubnble IIpakTHyeckue
n/n NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
1 BBenenue B crepeomMeTpuio 23 1 https://resh.edu.ru/subject/17/10/
B
2 JAMMHOS PACITONIONCHHE TPAMBX B 6 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
n .
3 ApAITEILHOCTD HIPAMBIX H IIOCKOCTEN B 8 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
IT
4 epHeHHHIfyMpHOCTB HPAMBIX 25 https://resh.edu.ru/subject/17/10/
MIJIOCKOCTEH B IPOCTPAHCTBE
VYTIiabl ¥ paccTosiHUA 16 https://resh.edu.ru/subject/17/10/
MHOrorpaHHuKu 7 https://resh.edu.ru/subject/17/10/
BekxTops!l B IpocTpaHcTBE 12 https://resh.edu.ru/subject/17/10/
IT 606
8 OBTOPEHHE, 000 meHI:Ie 1 5 2 https://resh.edu.ru/subject/17/10/
cucreMarui3anusa 3HaHUUu
OBUIEE KOJIMYECTBO YACOB I10
- 102 6 0

[NPOTPAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

Koaun4yecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI

1 AHanuTH4eckas reOMeTpHs 15 1 https://resh.edu.ru/subject/17/11/
I1 606

2 OBTOPCHHE, 0BO IJ_[CHI:IC " 15 1 https://resh.edu.ru/subject/17/11/
CUCTeMaTu3alusl 3HAaHUH

3 O0BEéM MHOTOTPAaHHUKA 17 1 https://resh.edu.ru/subject/17/11/

4 Tena BpamieHus 24 1 https://resh.edu.ru/subject/17/11/
I 618

5 FIOMIA TIOBEPXHOCTI  ODBEMET 9 1 https://resh.edu.ru/subject/17/11/

KPYIJIBIX TEIl

6 JIBrkeHus 5 1 https://resh.edu.ru/subject/17/11/

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3allAs 3HAHWI

17 2 https://resh.edu.ru/subject/17/11/

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102 8 0



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
pecypcsl

OcHoBHbIE TIpaBUIIa
n300pakeHNs Ha pUCYHKE
TUIOCKOCTH, MapajuIeIbHBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTHa crepeomeTpun:
TOYKa, MpsiMasi, IIIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PHUCYHKE IIJIOCKOCTH,
napauIeNbHBIX TPSIMbIX
(OTpe3KoB), cepeIuHbI OTpe3Ka

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IEpeCeKarouecs
npsiMasi v IIOCKOCTh;
MOJYIPOCTPAHCTBO

https://resh.edu.ru/subject/lesson/4756/start/203542/

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IIEPECEKAOIIUECS
npsiMasi v IIOCKOCTh;
MOJYIPOCTPAHCTBO

MHoOrorpaHHukKkH,
n300pakeHne MPOCTEUIINX



https://resh.edu.ru/subject/lesson/4756/start/203542/

MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOLINX 0OBEKTOB

MHoOrorpaHHukKH,
n300pakeHue MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUHU U
MIEPBBIE CIICICTBUS U3 HUX

AXCHOMEI CTCPpCOMCTPUU U
ICPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CICICTBUS U3 HUX.
CriocoObl 3a1aHusI IPSIMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEN

10

11

N3o0pakenue ceueHunit
MUPaMHJIBI, Ky0a U TPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pEbpa. N3o0paxkenue
IIepeceyeHus MOTyYEHHBIX
IJI0CKOCTeN. PackpammBanue
MOCTPOEHHBIX CEUCHUI
pa3HbIMH LIBETaMU

N3o6paxenue cedeHuit
MUPaMUJIbI, KyOa U MIPU3MBI,
KOTOPBIE TPOXOASAT Yepe3 UxX
pé6pa. Uzobpaxkenune
MEPECCUCHU A MOJTYUCHHBIX




mI0ckocTeil. PackpamuBanue
MIOCTPOEHHBIX CEUEHUI
pa3HbBIMU LIBETaMU

12

13

N3o0paxeHune cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOpPBIE MTPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHue
MepeceueHUs MOITyICHHBIX
iockocteil. PackpammBanue
MOCTPOSHHBIX CCUCHUI
pa3HBIMH [IBETaMHU

N3ob6paxenue cedeHuit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOPbIE MTPOXOASAT Yepe3 Ux
pé6pa. N3o0pakeHune
nepeceyeHus MoayYEHHBIX
IJI0CKOCTeN. PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HbIMU LIBETaMU

14

15

16

Meton cinenoB A
MOCTPOEHUS CEUCHU I

Meron cinenos ais
IOCTPOEHUSI CEUECHUH.
CaolicTBa nepece4eHu
MPSIMBIX U IIJIOCKOCTEN

Meton cinenoB Ui
MOCTPOEHHUSI CEUECHU .
CaolicTBa niepece4eHui
MPSIMBIX U IIJIOCKOCTEN




17

18

19

20

21

[TocTpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YepTEXKel U 3aIlnch
11aroB MOCTPOEHUS

[TocTtpoeHue ceueHuii B
nupamue, Kyoe no Tpém
Toukam Ha péopax. Co3znaHue
BBIHOCHBIX YEepTEXKei U 3aInch
1aroB MOCTPOSHUS

[ToctpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEepTEXKe U 3aIuch
1aroB MOCTPOSHUS

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEpPTEXkKEH 1 3anuch
I1aroB MOCTPOCHUS

[ToBTOpEHME TUIAHUMETPHH:
Teopema o
IIPONOPLIMOHAJIBHBIX OTPE3KaX.
[TonoGue TpeyroJbHUKOB

22

[ToBTOpEHME TUIAHUMETPHH:
Teopema Menenas. Pacuetsl B
CEUEHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazButus
IUIAHUMETPUU U CTEPEOMETPUN




23

KonrtponsHas pabora
" AKCHOMBI CTEPEOMETPHH.
Ceuenns"

24

B3anmHoe pacnonoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroniyecs rnpsiMple.
[Ipu3Haku CKpemMBarOIIUXCS
npsmbix. [Tapannenbubie
MpsiMbI€ B IPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6065/start/125651/

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

25

26

27

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOU
napajjieIbHON JTaHHOU
MPAMOM, MPOXOAAIIEH Yepe3
TOYKY IPOCTPAHCTBA U HE
JIe)Kallle Ha TaHHOM MPSIMOM.
Jlemma o mepeceueHun
MapajuiIeIbHbIX MPSMBIX
TIJIOCKOCTBIO

[TapannensHOCTH TpEX
npsiMbIX. Teopema o TpEx
napaJiyiCJIbHBIX MPAMBIX.
Teopema 0 CKpeIrBarOIINXCS
MPSAMBIX

[TapamnensHoe
npoekTupoBanue. OCHOBHbIE
CBOICTBA MapajuIeIbHOTO
MMPOCKTUPOBAHUA.
N306paxenue pazHbIx puryp
B [TApAJUIEIbHON IPOEKIINU

https://resh.edu.ru/subject/lesson/6065/start/125651/

https://resh.edu.ru/subject/lesson/6065/start/125651/

https://resh.edu.ru/subject/lesson/6065/start/125651/



https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

28

[lenTpanbsHas npoekuus. Yromn
C COHAIIPaBJICHHBIMU
CTOpPOHAMHU. YTOJI MEXAY
HPSIMBIMU

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
PacroJIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

30

31

32

33

[TonsATHA: MapamuIeIbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipru3nak
[IapaJUIEIbLHOCTH IPSIMOU U
mockocTu. CBoMCTBA
[1apaJUIEIbHOCTH IPSIMOU U
IJIOCKOCTH

I'eomeTpuueckue 3amaun Ha
BBIUMCIICHUE U
JI0KA3aTeIbCTBO, CBA3AHHBIE C
MApAIIENBHOCTHIO IPSAMBIX U
IJIOCKOCTEMN B IMMPOCTPAHCTBE

[Toctpoenue ceuenus,
IIPOXOAAIIETO Yepe3 JaHHYIO
IIPSAMYIO Ha YepTexKe U
[apajuIeJIbHOTO APYTrof
npsAMOM. Pacd€r oTHOIIEHUI

[TapannensHas npoekuus,
MPUMEHEHHE JJIsl TOCTPOCHUS
ceueHHi Kyda u
napaenenunena. CBoicTa




napajijiejicumIiica 1 Mpu3mbl

34

35

36

[TapamiensHbIE TUIOCKOCTH.
[Ipu3Haku napaieabHOCTH
JIBYX TJIOCKOCTEH

Teopema o mapaieIbHOCTH U
€IMHCTBEHHOCTH MJIOCKOCTH,
MPOXOJISIICH Yepe3 TOUKY, He
MPUHAJICHKALLYIO TAHHOU
IJIOCKOCTH U CJICACTBUS U3 HEE

CBoiicTBa napamiebHbIX
IIJIOCKOCTEM: 0
MapajuieIbHOCTH IPSIMBIX
TepeceUeHUs IpH
TepeceYeHUH ABYX
NapajvieIbHbIX MJIOCKOCTEH
TpeTben

https://resh.edu.ru/subject/lesson/6129/start/131672/

37

CaolicTBa napauienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajuieNbHbIX IPSIMbIX,
3aKJIIOYEHHBIX MEXKIY
NapajuieIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUN
IIPSIMOH C IBYyMs
[apajuIeIbHBIMU MIJIOCKOCTSIMU

38

[ToBTOpEeHue: Teopema
[Tudaropa Ha miaockocTu

39

[ToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO
TPEYroJIbHUKA



https://resh.edu.ru/subject/lesson/6129/start/131672/

40

CaoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napaJuiesenuesaa

https://resh.edu.ru/subject/lesson/5444/start/221486/

41

Brrunciienue 1iH OTPE3KOB B
KyO€ U IIPsIMOYTOJIbHOM
napajuiejenumene

https://resh.edu.ru/subject/lesson/5444/start/221486/

42

43

44

45

46

47

[TeprieHAMKYASAPHOCTD MPSIMOiL
u mnockoctu. [Ipusnak
MIEPIEHIUKYJIIPHOCTU IPSIMOI
U TUIOCKOCTH

[lepneHauKyIsIpHOCTD NPAMOU
u mockoctH. [Ipu3nak
MIEPIEHIUKYJIIPHOCTU IPSIMOM
U TUIOCKOCTH

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH MPSIMOH,
MIPOXOAAIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IIJIOCKOCTH

ITmockocT u
MEPIEeHIUKYJIIPHbIE UM
MpsiMble B MHOTOTpaHHHUKAX

IImockoctu u
MepHEeHIUKYISIPHbIE UM
MPsIMbIE B MHOTOT'PAaHHUKAX
[lepnienuKyIsIp U HAKJIOHHAS.
[TocTpoenue nepneHauKymIsipa
13 TOYKU HA MPSAMYIO

https://resh.edu.ru/subject/lesson/4724/start/20411/

https://resh.edu.ru/subject/lesson/4724/start/20411/

https://resh.edu.ru/subject/lesson/4757/start/20566/

https://resh.edu.ru/subject/lesson/5443/start/21270/

https://resh.edu.ru/subject/lesson/6127/start/221519/



https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/6127/start/221519/

48

[lepnieHIuKynsp U HAKJIOHHAS.
[TocTpoeHue nepneHauKymIspa
13 TOYKU Ha MPSAMYIO

https://resh.edu.ru/subject/lesson/6127/start/221519/

49

Teopema o Tpéx
NepIeHIuKyIIApax (Ipsmas u
oOparHas)

50

51

Teopema o Tpéx
nepneHuKyisipax (mpsmas u
oOparHasi)

Yron mexny
CKpEUIMBAIOIUMUCS IPSIMbIMU

52

[Touck nepreHIuKyIIpHBIX
MPSIMBIX C IIOMOIIBIO
MePIEeHIUKYISPHBIX
IUIOCKOCTEHN

53

OproronanbHoe
MIPOEKTHPOBAHNE

54

55

56

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OpPTOTOHAJILHOMN MPOEKIINH

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIILHON
mupaMubl C IOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CummeTpus B IPOCTPAHCTBE

OTHOCHUTEIIBHO INIOCKOCTH.
IInockoctu cummerpuil B



https://resh.edu.ru/subject/lesson/6127/start/221519/

MHOTI'OrpaHHUKax

57

58

59

[Tpuznak
MEePHEHIUKYIISIPHOCTH TIPSIMOit
U IUIOCKOCTH KakK CJIEJICTBUE
CUMMETPUU

[IpaBuiIbHBIE MHOTOTPaHHUKH.
Pacué€t paccTosinuii OT TOUKH
710 IIJIOCKOCTH

HpaBI/IJ'IBHBIe MHOI'OI'PaHHHUKH.

Pacué€t paccTosiHuid OT TOUKH
710 TNIOCKOCTHU

https://resh.edu.ru/subject/lesson/6018/start/221550/

https://resh.edu.ru/subject/lesson/6018/start/221550/

60

Crioco0bl OIyCTUTh
MEPIEeHIUKYIISAPBI:
CUMMETpPHUS, CABUT TOYKHU IO
napasieIbHON MPAMO

61

CnBur 1o HenmapaieabHON
MIPSIMOM, U3MEHEHHE
paccTosHu

62

KonTponbnas padora
"B3aumHO€ pacmnosioxxeHne
MPSIMBIX U INIOCKOCTEN B
npocrpaHncrae”

63

IloBTOpEHME: Yron Mexay
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

64

IloBTOpEHME: Yyron Mexay



https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/

CKPEUIUBAIOIIUMHUCS MPSIMBIMU
B [IPOCTPAHCTBE

65

66

67

68

69

70

71

I'eomeTpuueckue MeToabl
BBIYMCIICHUS YTJIa MEXK]Y
MPSIMBIMU B MHOTOIPaHHHUKAX

JByrpanueiii yroia. CBOMCTBO
JIMHEWHBIX YTJIOB JBYTPAHHOTO
yria

[lepnieniuKynsipHbIe
miockoctH. CBOMCTBA
B3aMMHO MEPIEeHIUKYISIPHBIX
IUIOCKOCTEH

IIpuznak
MEePIEHIUKYISIPHOCTH
IJIOCKOCTEH; TeopeMa o
MPSIMOM TIEPECEUEHUs IBYX
IJIOCKOCTEMN
MEePIEHIUKYISIPHBIX TPEThEH
TTOCKOCTH

IIpssMoyToNbHBIM
napaiesienunen; Kyo;
U3MEPEHMS, CBOMCTBA
MIPSIMOYTOJIBHOTO
napajuiesenuIena
Teopema o0 1MaroHaIu
IIPSIMOYTOJIBHOTO
napajuiejenunena u
CIIEACTBUE U3 HEE

CrepeomeTrpuueckue u

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/4748/start/20810/

https://resh.edu.ru/subject/lesson/4748/start/20810/



https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/

MIPUKJIAHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PaCIIOJIOKEHUEM TTPSIMBIX U
IUIOCKOCTH

72

IToBTOpEHuUE:
CKpELIUBAIOIIKECS NPSAMBIE,
IapajulelIbHbIE IIJIOCKOCTH B
CTaHJapTHBIX
MHOTOTpaHHUKAX

73

74

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEIIMBAIOIINUXCS MPSIMBIX,
paccTosiHue MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
B IIPOCTHIX CUTYAIUAX

PaccrostHuEe OT TOYKH 110

IIJIOCKOCTH, paCCTOSAHUC OT
HpHMOfI A0 IIIIOCKOCTHU

75

Beruucnenue paccrossHun
MEXKy CKPEIIUBAOIUMUCS
MPSIMBIMH C TIOMOIIBIO
NEePIEHUKYIISIPHON
IIJIOCKOCTH

76

Tpéxrpannsiii yro,
HEpaBEHCTBA IS
TpeXTpaHHbIX yriaoB. Teopema
[Tudaropa, Teopembl
KOCHUHYCOB ¥ CHHYCOB ISl
TPEXTPAHHOTO yria




77

DneMeHTHI chepruiecKoit
IE€OMETPHH: Fe0Ie3NUECKUe
JIMHUU Ha 3emiie

78

79

80

KonTponbnast padota "YTisl 1
paccrosiHus"

CucremaTu3alys 3HAaHHI
"MHOrorpaHHuK 1 €ro
DJICMCHTHI"

ITupamuaa. Buasl nupamu.
[IpaBunbHas nupamuaa

https://resh.edu.ru/subject/lesson/5866/start/221576/

81

IIpusma. IIpsAmas u HaKIOHHAsS
npusMmsl. [IpaBunbpHas npuzma

https://resh.edu.ru/subject/lesson/5443/start/21270/

82

83

[Ipsamoii napamienenunen,
IIPSIMOYTOJIBHBIN
napaiesienurne, Kyo

Brinykiible MHOTOIpaHHUKH.
Teopema Ditniepa

https://resh.edu.ru/subject/lesson/5443/start/21270/

84

Brinykiible MHOTOIpaHHUKH.
Teopema Ditnepa.
IIpaBunbHbBIE U
IIOJIyTIPABUJIbHBIE
MHOTOTpPaHHUKU

https://resh.edu.ru/subject/lesson/4023/start/149352/

85

KonTponbnas padora
"MHororpaHHuku"

86

87

[TonsiTue BexkTOpa Ha
IJTOCKOCTH U B IPOCTPAHCTBE

CymMma BEKTOpOB

https://resh.edu.ru/subject/lesson/4758/start/21648/

88

Pa3zHocTh BEKTOpPOB



https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4758/start/21648/

89 [IpaBuio napamienenunena

90 YMHOXEHHE BEKTOpa Ha YHCIIO
Pasnosxenune BekTopa 1o

91 0a3ucy Tpéx BEKTOPOB, HE 1
JIEKAIUX B OJHOH INIOCKOCTH

92 CkansipHOE TIpOU3BEICHUE 1

93 Brruucnenue yria Mexmy 1
BEKTOPAaMH B IMPOCTPAHCTBE
n N

9 POCTCHILIE Sajatu © 1 https://resh.edu.ru/subject/lesson/6404/start/132055/
BEKTOpaMH
I1 i .

95 POCTCHILIAE Sajain © 1 https://resh.edu.ru/subject/lesson/6404/start/132055/
BeKTOpaMI/I
I1 i .

96 POCTCHILIHE SaaTH © 1 https://resh.edu.ru/subject/lesson/6404/start/132055/
BEKTOpaMH
n N

97 POCTCHIIHE Salaiu ¢ 1 https://resh.edu.ru/subject/lesson/6404/start/132055/
BEKTOpaMH

98 O06001menue u ) 1
cucreMarui3anus 3HaHUN

99 O6o06meHue u 1
cucTeMaTu3alys 3HaHUi

100 Hrorosast KOHTpOIbHAS 1
pabota

101 Hrorosast KOHTpOIbHAS 1
paborta

102 O06o061ieHue U ) 1
cUucTeMaTu3alys 3HaHUI

OBIIEE KOJIMYECTBO YACOB 102

[10 ITPOI'PAMME



https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/start/132055/

11 KJIACC

No KoauuecTBO 4acoB

Hara JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
n/ Tema ypoka Kontposbusbie IIpakTuueckue

Bcero H3YYEeHHS  pecypchbl
n padoThI padoThI

IToBTOpEHME TEMBI
"Koopaunarsl

1 BEKTOpA Ha 1 https://resh.edu.ru/subject/lesson/4758/start/21648/
IIJIOCKOCTHU U B

npocTtpaHcTBe"

IToBTOpEHME TEMBI
"CxansipHoe
IIPOU3BEJICHUE
BEKTOPOB"

IToBTOpEHME TEMBI
"Beruucnenue yria
MEXly BEKTOpaMu B
npocTtpaHcTae”

[ToBTOpEHME TEMBI
"VpaBHeHue

4 IPSIMOH, 1
MPOXOJIAIIEH uepe3

JIBE€ TOYKHU"

YpaBHeHue

IJIOCKOCTH,

HOpMAJTL, 1 https://resh.edu.ru/subject/lesson/5724/start/21892/

yYpaBHEHUE
IIJIOCKOCTH B

OTpe3Kax



https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/5724/start/21892/

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IUIOCKOCTH B
oTpe3Kax

BekropHoe
MIPOU3BEICHUE

https://resh.edu.ru/subject/lesson/5724/start/21892/

https://resh.edu.ru/subject/lesson/5723/start/149167/

JInHeHbIe
HEpPAaBEHCTBA,
JIMHEIHOE
MPOrpaMMHUPOBAHKE

JInHelHbIe
HEpPAaBEHCTBA,
JIMHEITHOE
MPOTPAMMHUPOBAHUE

10

AHanuTHyeckne
METOABI pacyéra
yriia MexIy
PSIMBIMU B
MHOTOT'PaHHHUKAX

https://resh.edu.ru/subject/lesson/6083/start/149229/

11

AHanutuyeckue
METOABI pacyéra
yriia MexIy
IIOCKOCTSIMU B
MHOTOTPaHHHUKAX

https://resh.edu.ru/subject/lesson/6083/start/149229/

12

dopmyna
paccTosiHusA OT
TOYKH JI0 TNTIOCKOCTH

https://resh.edu.ru/subject/lesson/6083/start/149229/



https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/6083/start/149229/

B KOOpJAMHATAX

13

14

15

16

17

18

19

Haxoxnenue
paccTosiHUM OT
TOYKH JI0 IJIOCKOCTH
B Ky0Oe

Haxoxnenue
pacCTOSAHUMN OT
TOYKH JI0 IJIOCKOCTH
B IIPAaBUJILHON
nupamMuIe
KonTponbHas
pabora

" AHanmuTHYEeCKas
reomerpust”

Ceuenuns
MHOT'OTPaHHUKOB:
CTaHJapTHbIE
MHOTOTPaHHUKU

Ceuenns
MHOTOTPaHHHUKOB:
METO/I CIIE0B

Ceuenus
MHOT'OTPaHHUKOB:
CTaHIapTHbIE
IJIOCKOCTH,
[epECEeUCHUS
MIPSIMBIX U
IUIOCKOCTEH

[TapamensHbie

https://resh.edu.ru/subject/lesson/6083/start/149229/

https://resh.edu.ru/subject/lesson/6083/start/149229/



https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/6083/start/149229/

IIPsIMBIE U
IIJIOCKOCTH:
napaJijieibHble
ceyeHus

20

[TapamiensHbie
psIMbIE 1
MIJIOCKOCTH: pacuéT
OTHONICHUH

21

[TapamiensHbie
HpsIMbIE U
IUIOCKOCTH: YIJIbI
MEXTY
CKPELIMBAIOIUMUCS
IPSMBIMU

22

23

24

[IepnieHauKynspHBIE
IPSIMBIE U
IIJIOCKOCTH:
CTaHJapTHbIE Napbl
NEPIEHANKYIIAPHBIX
IIJIOCKOCTEU U
IPSIMBIX,
CUMMETpUHU
MHOT'OI'PAaHHUKOB

[lepnenukynspHeie
psIMBbIE U
IUIOCKOCTH: TeopemMa
0 Tpex
NEepIeHIUKYIIpax

[leprienaukynsapHbie




IIPsIMBIE U
IIJIOCKOCTH:
BBIYMCIICHMS JJIUH B
MHOI'OIPaHHHUKAX

25

26

27

IToBTOpeHue:
IO IN
MHOTOYT'OJIbHUKOB,
bopMyIIBI 1S
IUIOIIAIECH,
COOOpaKeHHS
no00us

[ToBTOpEHHE:
IJI01IATN
MHOT'OYTOJIbHUKOB,
bopMyIbl ISt
TUIOIIAACH,
COOOpaKeHHS
mogoous

IToBTOpEHMUE:
IUTOIIAH
MHOTOYTOJIbHUKOB,
bopMyIbl ISt
TIOIIAaAEH,
COOOpaKeHHS
mog00ust

28

IImomaay ceuenunit
MHOTOTPaHHUKOB:
TUIOIIA TN
MMOBEPXHOCTEM,




paspe3aHus Ha
4acTH,
COOOpaKeHHS
monoous

29

30

31

32

33

Inomanu ceuenunit
MHOTOTPaHHUKOB:
oI
MMOBEPXHOCTEH,
pa3pe3aHus Ha
4acTH,
COOOpaKeHHS
noooust

KonTponbHas
pabora
"[ToBTOpEHME:
MHOTOT'PAaHHUKH,
ceueHus
MHOTOTPaHHHUKOB"

0O0bBéM Tena. O0beEM
IPSIMOYTOJIBHOTO
napaJiesenumnea

3amauu 00
yJIBOGHHUHU Ky0a, 0
KBaJ[paType Kyo0a; o
TPUCEKIIMHU YTJIa
Crepeomerpuueckue
3aJ1a4yM, CBSI3aHHBIC
¢ 00bEMOM
IPSIMOYTOJIBHOTO

https://resh.edu.ru/subject/lesson/4904/start/280336/



https://resh.edu.ru/subject/lesson/4904/start/280336/

napajujicjicnmicaa

34

[Ipuknagneie
3a/1a4yu, CBSI3aHHbIC
C BBEIYHCIICHHUEM
00BEMa
PSIMOYTOJIBHOTO
napajuiejenuneaa

35

36

37

38

39

O06BEM npsiMoit
HPU3MBI

Crepeomerpuueckue
3aJ1a4yM, CBSI3aHHBIC
C BBIYUCIICHUEM
00BEMOB MpsAMOiL
IPU3MBI

[Tpuknagueie
3aJlaun, CBI3aHHEIC
¢ 00bEMOM IIPAMOiA
MIPU3MBI

Brruucnenue
00BEMOB TeI ©
MTOMOIIIBIO
OIPEIEIIEHHOTO
unTerpana. OobpEm
HAaKJIOHHOM MPU3MBI

Brraucnenune
00BEMOB Tel ¢
ITOMOIIILIO
OIPEIENIEHHOTO
uHTerpana. OobpEm

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

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

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

https://resh.edu.ru/subject/lesson/4046/start/23207/

https://resh.edu.ru/subject/lesson/4046/start/23207/



https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4046/start/23207/

MMUupaMuabl

40

®dopmyna 00bEMa
MUPAMHU/IBI.
OtHomieHue
00BbEMOB MUPAMU]T C
00LIUM YIJIOM

41

®dopmyna 00bEMa
MUPAMHU/IBI.
OtHouieHne
00bEMOB MUPAMU]T C
00LINM YIJIOM

42

43

44

45

Crepeomerpuueckue
3a/1a4M, CBA3aHHBIE
¢ o0péMamu
HAKJIOHHOM NPU3MBI

Crepeomerpuueckue
3aJauu, CBSI3aHHbIE
¢ o0bEMamu
mUupaMuabl

IIpuknagneie
3aa4M 10 TEME
"O0BEMBI TEN",
CBSI3aHHBIC C
00BEMOM
HAaKJIOHHOM MPU3MBI

[Ipuxiagusie
3a/1a4M 10 TEME
"OO0BéMBI TEN",
CBSI3aHHBIE C




00BEMOM MTUPaMU/IBI

46

[Ipumenenue
00BEMOB.
Brrunciaenue
paccTosiHus 10
IIOCKOCTH

47

48

49

50

51

KonTponbhas
pabora "O6bEM
MHOTOTrpaHHHKaA"

Hunuaapuyeckas
MMOBEPXHOCTb,
oOpazymorue
UWJIAHAPUYECKOMN
MOBEPXHOCTHU

Hunmunaap. [psmoit
KpYTOBOM LUJUHAP.
IImomans
MMOBEPXHOCTH
HUATUHIPA
Konnueckas
MOBEPXHOCTb,
obOpa3zyrorue
KOHUYECKOU
MTOBEPXHOCTH.
Konyc

Ceuenue koHyca
MJIOCKOCTBIO,
napajuieIbHON
TIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6300/start/22490/

https://resh.edu.ru/subject/lesson/6300/start/22490/

https://resh.edu.ru/subject/lesson/4903/start/22646/

https://resh.edu.ru/subject/lesson/4903/start/22646/



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/

OCHOBAaHUsA

52

53

54

55

VY ceuéHHblil KOHYC.
Nzobpaxenue
KOHYCOB U
YCEUYEHHBIX KOHYCOB

[Tnomans 6OKOBOM
MMOBEPXHOCTHU U
MTOJTHOM
MTOBEPXHOCTH
KOHYcCa

[Tnomans 6OKOBOM
MMOBEPXHOCTHU U
TTOJTHOM
MTOBEPXHOCTH
KOHYcCa

Crepeomerpuueckue
3a7a4M Ha
JI0KA3aTeIIbCTBO U
BBIYHCIICHHE,
MOCTPOEHUEM
CEYEHUW [UINHIPA,
KOHYyca

https://resh.edu.ru/subject/lesson/4903/start/22646/

56

Crepeomerpuueckue
3aJa4d Ha
JIOKa3aTeJIbCTBO U
BBIUMCIICHHE,
MOCTPOEHUEM
CEYEHUM LIUINHAPA,
KOHYyca



https://resh.edu.ru/subject/lesson/4903/start/22646/

57

[Ipuxitagueie
3a[]a4i, CBS3aHHbIE
C LWINHIPOM

58

[IpuxnanHeie
3a71a4M, CBA3aHHbIC
C UWJIMHIPOM

59

60

61

Cdepa u map
Ilepeceuenue
cthepsl 1 mapa ¢
MJIOCKOCTBIO.
Kacanue mapa u
cdepbl IIOCKOCTHIO.
Bun u nzobpaxenue
niapa

[Tepeceuenue
cdepsl U 1mapa ¢
IJIOCKOCTBIO.
Kacanue mapa n
chepsl MIOCKOCTHIO.
Buna u uzobpaxenue
nrapa

https://resh.edu.ru/subject/lesson/4034/start/22791/

https://resh.edu.ru/subject/lesson/4034/start/22791/

https://resh.edu.ru/subject/lesson/5525/start/22875/

https://resh.edu.ru/subject/lesson/4034/start/22791/

https://resh.edu.ru/subject/lesson/5525/start/22875/

62

63

64

VYpaBHeHue cepsl.
[Tnomane cepsr n
e€ yacrei
Cummetpus cepsl
U 11apa
CrepeomeTpuieckue
3a/1a4 Ha
JOKA3aTeNbCTBO U

https://resh.edu.ru/subject/lesson/5525/start/22875/



https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/5525/start/22875/

65

BBIUMCIICHHE,
CBsI3aHHBIC CO
chepoii u mapom,
MOCTPOCHHEM UX
CEYeHUI
TIOCKOCTBIO

CrepeomeTpudeckue
3aJa4d Ha
JI0Ka3aTeNbCTBO U
BBIUHCJICHHE,
CBSI3aHHBIE CO
cdepoii u mapom,
MOCTPOEHUEM UX
CEUYCHHI
IJIOCKOCTBIO

66

67

IIpuxnanHeie
3a/1a4M, CBSI3aHHbIE
co cepoii U mapom
IToBTOpEHMUE:
OKPY’KHOCTh Ha
IUIOCKOCTH,
BBIYHCIICHUSI B
OKPY>KHOCTH,
CTaHJapTHbHIC
noxoous

https://resh.edu.ru/subject/lesson/4906/start/84087/

68

Pazmmuanbie
KOMOHWHAIINH TE
BpaIieHus u
MHOTOTPAaHHUKOB

https://resh.edu.ru/subject/lesson/4911/start/23300/



https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/lesson/4911/start/23300/

69

3aaun mo TeMe
"Tenan
MMOBEPXHOCTH
BpaieHus"

https://resh.edu.ru/subject/lesson/4911/start/23300/

70

3aaun mo TeMe
"Tenau
MTOBEPXHOCTH
BpaieHus"

https://resh.edu.ru/subject/lesson/4911/start/23300/

71

Kontponbnas
pabora "Tena u
MOBEPXHOCTHU
BpaieHus"

72

73

O0BEM IUIMHApA.
Teopema 06 00bEMe
IpSMOTO LMJIAHAPA

Brruucnenue
00BEMOB TeI ©
ITOMOIILIO
OIPEIEIIEHHOTO
unTerpana. OobpEm
KOHyca

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

https://resh.edu.ru/subject/lesson/4046/start/23207/

74

75

ITimomamu 00KOBOI
7 TIOJTHOM
MTOBEPXHOCTH
KOHYcCa

Crepeomerpuueckue
3aJ1auM, CBSI3aHHBIC
C BBIYHCIICHUEM
00BEMOB IMIIMH/IPA,



https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4046/start/23207/

KOHYyca

76

[Ipuknagneie
3aJIa4f 110 TEME
"O0BEMBI U
IUIOIA U
noBepxHocrel Ten"

77

78

79

O0BEM mrapa u
IIAPOBOTO CEKTOPA.
Teopema 06 00bEMe
mapa. [Inomanp
cdepsl.
CrepeoMeTpuyecKHe
3aJ1auu, CBSI3aHHBIC
C BBIYHCIICHUEM
00BEMOB 1mapa,
[IapOBOTO CErMEHTa
U IIAPOBOTO CEKTOpa

IIpuknagHele
3a/1auu 10 TEME
"OOBEMBI TEN",
CBSI3aHHBIE C
00BEMOM 11apa u
TJIOMIABI0 CEpHI.
CooTHotIeHust
MEXy TUTOIIAISIMU
ITIOBEPXHOCTEU U
o0BEMamMu
MOI0OHBIX TeN

ITogo6HbIe Tena B

https://resh.edu.ru/subject/lesson/4910/start/23238/

https://resh.edu.ru/subject/lesson/4910/start/23238/



https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4910/start/23238/

80

MIPOCTPAHCTBE.
N3menenune oobéMa
MIPU TI0JT00MH.
CrepeomeTpuieckue
3a]ja4l, CBS3aHHbIE
C BBIUHCIICHUEM
00BEMOB TE U
JIomaaen
MMOBEPXHOCTEU
KonTponbHas
pabora "Ilnomanu
MIOBEPXHOCTH U
00BEMBI KPYTJIIBIX

Tex"

81

JIBHOKECHUSA
MIPOCTPAHCTBA.
OrobpaxxeHus.
JBroxeHus u
paBeHCTBO uryp.
O6mue cBoiicTBa
JIBIDKCHUN

82

Buner nBmkeHui:
napasuiebHbIN
MEePEHOC,
LEHTpAJIbHAs
CUMMETPHUS,
3epKaJIbHas
CUMMETPHUS,
MTOBOPOT BOKPYT




IPSAMOi

83

84

85

[IpeobpazoBanms
nogo6us. [psimas u
cdepa Ditnepa
I'eomeTpuyeckue
3aj]]auu Ha
pUMEHEHHE
JIBHOKCHUS

KonTponbhas

pabora "BekTops B
npocTpaHcTse"

86

Ob6o06maromee
noBtropenue 11
MOHSITUI U METOJIOB
Kypca reOMeTpHUH
10-11 xmaccos,
CUCTEeMAaTH3aIIHs
3HaHMI:
"[TapaniensHOCTh
MPSIMBIX |
TIJIOCKOCTEN B
npocTpaHcTae”

87

O06o0maroree
noBTtopenue 11
MHOHATHH U METOJI0OB
Kypca reoMeTpuu
10-11 xmaccos,
CHCTEMAaTHU3allHs
3HaHUU: "BekTopsl B




npocTpaHcTse”

88

O0o0maroree
noBTopenue 11
MOHATHI U METOJ0B
Kypca reoMeTpuu
10-11 xmaccos,
CUCTeMaTU3aIHs
3HaHui: "BekTophl B
npocTpaHcTse"

89

90

O6oO0maroree
noBTopenue 11
MIOHSTHI U METOHOB
Kypca reOMeTpHH
10-11 xmaccos,
CHCTeMaTH3aIns
3HaHui: "O0beM
MHOTOTrpaHHHKA"

Ob6o06maroree
noBTopenue 11
MOHSITUI U METOJIOB
Kypca reoMeTpuu
10-11 xmaccos,
CcHUCTEeMaTH3aIUs
3HaHui: "O6beM
MHOTOTrpaHHHKaA"

91

O06o0maroree
noBTtopenue 11
MHOHATHH U METOI0OB
Kypca reoMeTpuu




92

10-11 xmaccos,
CHCTEMAaTH3alHs
sgaguii: "Ilnonaan
MMOBEPXHOCTHU U
00BEMBI KPYTJIIBIX

"

TCII

O0o0maroree
noBropenue 11
MOHSITUI U METOJIOB
Kypca reOMeTpHUH
10-11 xmaccos,
CUCTEMAaTH3AIIH
3Hanui: "[lnomanu
MIOBEPXHOCTH U
00BEMBI KPYTIIBIX

TCJI

93

Hrorosas
KOHTPOJIbHAS
paborta

94

95

96

Hrorosas
KOHTPOJIbHAS
paborta

IToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3allHs
3HAHHI

Hctopus pa3BuTHs

CTEPEOMETPUU KAK
HayKU U €€ pojb B




97

98

pa3BUTUHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThFOTEPHBIX
TEXHOJIOTHI

Hcropus pazsurus
CTEPEOMETPUU KAK
HAYKHU U €€ POJib B
pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

Uctopus pazsutus
CTEPEOMETPUHU KaK
HAyKU U €€ poJlb B
pa3BUTHHA
COBPEMEHHBIX
VHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTui

99

Hcropus pazsurus
CTEPEOMETPUU KAK
HAyKU U €€ poJlb B
pa3BUTUN
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI




100

101

Hcropus pazsurus
CTEPEOMETPUU KAK
HAYKHU U €€ POJib B
pa3BUTUHU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHUI

Hcropus pa3zBuTus
CTEPEOMETPHUH KaK
HAyKU U €€ poJlb B
pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIThFOTEPHBIX
TEXHOJIOTHI

102

Hcropus pazsurus
CTEPEOMETPUH KAK
HAyKU U €€ poJib B
pa3BUTHU
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO
YACOB IIO
[NPOT'PAMME

102







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

Martemaruka: anreOpa 1 Hagajia MaTeMaTHYECKOTO aHAIIN3a, TeOMETPHSI.
['eometpust : 10—11-e kinaccsl : 6a30BbIN U yIITyOJEHHBIN YPOBHU : YUEOHUK 15
o0meo0. yupemk. - JI. C. Atanacsna, B. ®@. byry3oga, C. b. Kagomiiesa u ap. —

Mockasa : IIpocsemenne, 2023.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
Marematuka: airedpa 1 HayaJla MaTeMaTUYECKOTO aHalIn3a, TEOMETPHUSI.
['eomeTpus : 10—11-e kiaccel : 0a30BBIN U YITyOJIEHHBINA YPOBHU :
METOJUYECKUE PEKOMEHIAlINY K YUEOHUKY

JI. C. AtanacsHa, B. @. byry3osa, C. b. Kagomiesa u ap. — Mocksa :

[Ipocsemenue, 2023.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/11/
https://www.youtube.com/playlistlist=PLBNnDGoKqP7bYBGfX8RZzbzD-

IVczUYQXm



https://www.youtube.com/playlistlist=PLBNnDGoKgP7bZXBvMmMIARLXDEpVO

9V2hFz
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