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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KypCOB Ha YPOBHE CPEAHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0y4arolMMHUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusi» Ha yriyOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

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

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIIONIMX OINHCHIBATh M HU3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaXx W HX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMEHUsI UX MPUMEHATb, MPOBOAMUTH JOKA3aTENbHbIE PACCYXIEHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JeAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEAOBAHMS TOCTPOCHHBIX MOJENeH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

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 MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUH  pacmpenensercs He  TOJbKO  T10
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHITUITHAIBHBIM BOIIPOCAM O00YYarOIITHECS
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIIUXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIBHBIX ~ 00pa30BaTeIbHBIX MPOTpaMM, OOCCICUHUTh YIIIYOJIEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NIOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble M CKpelmBaromuecss npsmbie. [Ipu3HakyM CKpemmuBaromuxcs
npsmbIX. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSIMBIX, NaPAIIIEIBHOCTD NPSMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa MNapaJIEIbHOTO MPOEKTUpOBaHUs. HM300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpasAp, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsSMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCUHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. llpexncraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3Ip,
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 TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpaslOKEHUH BEKTOpa II0 TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
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 munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M m1apoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [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 WM TEJIO
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
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[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 BHYTPEHHETO MPOEKTHUPOBAHUS, METON IEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cHUCTEMa KOOpAUHAT B npocTpaHcTBe. Koopauuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauieNibHBIA MEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA 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) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOuiecTBa (BbIOOpPBHI, OMNPOCHI U APYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOLIVIOMY U HACTOSLIEMY POCCUHCKOW MAaTEMAaTHUKH, 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 LIEHHOCTEH POCCUHUCKOrO Hapoja, CPOPMUPOBAHHOCTD
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:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAsl ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUYeCKUe 3HaHUA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBLHOM 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
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
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 cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW MIesATEebHOCTH, 3TaloB €&
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
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAIUY,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATh MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

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

BBIOMpaTh Ccrnoco0 penieHus ydyeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
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 IHACBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHHS 3alayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTEeMaTU4YECKOM 3a/1a4H;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

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

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» W HHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 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 KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
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 OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHUKOB TUIOCKOCTBIO;

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 O0OBEMHBIX (pHTYp:
BUJI 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 IUIOCKOCTb CHUMMETPHUH
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 BEIUYHMH, 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 WU3BJECKaTh, MPeoOpPa3OBBIBATh M HHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IOMCKa PEeUIeHHs] MaTeMaTH4eckd  CcpOopMyIHMpOBaHHOM
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 BEJIMYUH;

e UMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHSI TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW 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 PaCIONokKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUII CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUurypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapaJuIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJararoliMX HECKOJbKO IIaroB pEUICHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE I'€OMETPHH, HCCIEN0BATH 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 pPa3BUTHUS T'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHoe pacnionoxxeHue npsmbIx B 6 1 Bubamotexa LIOK
MPOCTPaHCTRE https://m.edsoo.ru/7f415b90
3 [TapannensHOCTh IPSIMBIX U TNIOCKOCTEH B 8 Bubavoteka LIOK
HPOCTPaHCTBE https://m.edsoo.ru/7f415b90
4 [TepneHUKYISIPHOCTD TIPSIMBIX U o5 Bubauotexa LIOK
IUTOCKOCTeii B POCTPAHCTRE https://m.edsoo.ru/7f415b90
Bubnnoteka LIOK
S YTJIbl U PaCCTOSHUS 16 1 https://m.edsoo.ru/7f415b90
Bubnnoteka LIOK
6 MHororpaHHUKH 7 1 https://m.edsoo.ru/7f415b90
Bubnumoteka LLOK
7 Bekropsl B mpocTpaHcTBe 12 https://m.edsoo.ru/7f415b90
8 [ToBTOpeHmE, 0000IIEHNE U CUCTEMATH3AITIS 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakTHyeckue 06 pazoBaTeIbHBIE
padoThbI padoThbI pecypenr
OcHoBHbIE TpaBUiia H300paKeHUs HA
Bubanoteka LLOK
1 PUCYHKE IIJIOCKOCTH, MAPATIIETBHBIX MPSIMBIX 1 https://m.edsoo.ru/7f415b90
(OTpe3KoB), cepeAHBI OTPE3Ka
[lonsiTHA cTepeoMeTpUn: TOUKA, IIpsiMas,
IJIOCKOCTb, MPOCTPAHCTBO. OCHOBHBIE
2 MpaBuJia U300paKeHHs Ha PUCYHKE 1
IJIOCKOCTH, MapaJIEIbHBIX MPAMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka
ITonsTHs: Iepecekaromecs MIOCKOCTH, Bubnumoteka LLOK
3 nepecekaromuecs npsiMasi M mioCKOCTb; 1 https://m.edsoo.ru/7f415b90
MOJIYTIPOCTPAHCTBO
ITonsTud: nepecexaromumecs MIOCKOCTH, Bubnumoteka LLOK
4 [IepeceKaroIuecs npsMas 1 IOCKOCTh; 1 https://m.edsoo.ru/7f415b90
MOJTYIIPOCTPAHCTBO
MHororpaHHuKH, U300paKeHHE Bubnumoteka LLOK
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 https://m.edsoo.ru/7f415b90
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHuKH, U300pakeHne
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1
HECYIIECTBYIOIINX 00OBEKTOB
7 AKCHOMBI CTEPEOMETPUHN U TIEPBHIE 1 Bubnnoteka LIOK




10

11

12

13

CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
IPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHus NPSIMBIX U TUIOCKOCTEH

H300paxeHne cedeHnit mupamMmuibl, Kyoa u

MPU3MBI, KOTOPBIE IPOXOIAT uepe3 ux peéopa.

I/I306pa>KeHHe MepeCceUCHUA MOJIYUCHHBIX
IUIOCKOCTEH. PaCKpaH_II/IBaHI/IC IMOCTPOCHHLBIX
CceueHH I Pa3sHbIMH IBCTAMUA

N300pakeHne ceueHnit mupaMuibl, Kydoa u

IPU3MBI, KOTOPbIE IPOXOAST yepe3 ux p&opa.

N300paxeHue nepeceyeHus Noay4eHHBIX
mIockocTeil. PackpamrBanue mOCTPOEHHBIX
CEYEHUH pa3HBIMU I[BETAMU

N300pakeHne ceueHnit mupaMuibl, Kyoa u

IPU3MBI, KOTOPBIE MIPOXOAST Yepe3 ux p&opa.

N3o6pakenue nepeceyeHns NOTy4eHHBIX
I10ckocTel. PackpalyBanue OCTPOEHHBIX
CEYEHUH pa3HbIMM LIBETAaMU

N3obpakenue ceueHuil nupamusl, Kyoa u

IPU3MBI, KOTOPBIE MIPOXOAST Yepe3 ux p&opa.

N3o6pakenue nepeceyeHns NOTy4eHHBIX
10ckocTel. PackpaiyBanue NOCTPOEHHBIX
CCYEHNI Pa3HBIMU LIBETAMHU

https://m.edsoo.ru/7f415b90

Bbubnumoteka LLOK
https://m.edsoo.ru/7f415b90

Bubanoteka LLOK
https://m.edsoo.ru/7f415b90

Bubanoteka LLOK
https://m.edsoo.ru/7f415b90

Bubnnoteka LIOK
https://m.edsoo.ru/7f415b90

Bubnnoteka LIOK
https://m.edsoo.ru/7f415b90

Bubnnoteka LIOK
https://m.edsoo.ru/7f415b90




Bubnnoteka LIOK

14 Merton ciefoB AJ1s HOCTPOCHUS CEUEHHH https://m.edsoo.ru/7f415b90
Merog cie0B AJis IOCTPOCHHUS CEUEHUM. Bnbnnoteka LIOK

15 CBolicTBa niepece4eHnil PSIMBbIX U https://m.edsoo.ru/7f415b90
IIJIOCKOCTEMN
Merton cnenoB sl TOCTPOSHUS CEUCHUH. Bubnunoteka LIOK

16 CBolicTBa niepeceyeHnii MpsIMbIX U https://m.edsoo.ru/7f415b90
IIJIOCKOCTEMN
[Toctpoenue ceuenuii B mupamuie, Kyoe mo Bubnunoteka LIOK

17 TpéM Toukam Ha pébpax. Cozmanue https://m.edsoo.ru/7f415b90
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOCHUS
[TocTpoenue ceuenuii B nupamue, Kyoe mo Bnbanoteka LIOK

18 TpéM Toukam Ha p&bpax. Cozmanue https://m.edsoo.ru/7f415b90
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
IIOCTPOEHHUS
[TocTpoenue ceuenuii B nupamue, Kyoe mo Bnbanoteka LIOK

19 TpéM Toukam Ha p&bpax. Cozmanue https://m.edsoo.ru/7f415b90
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
IIOCTPOEHHUS
[TocTpoenue ceueHuii B nupamu/ie, Kyoe mno Bubnmoteka LLIOK

20 TpéM Toukam Ha p&bpax. Cozmanue https://m.edsoo.ru/7f415b90
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
IIOCTPOEHHUS
[ToBTOpenue mianumerpun: Teopema o

21 MPONMOPLUMOHANIBHBIX oTpe3kax. [logodue
TPEYrOJIbHUKOB

22 [ToBTOpenue muanumerpun: Teopema




Menemnada. PacueTsl B ceyeHHsIX Ha
BBIHOCHBIX YepTexax. Mctopus pa3BuTHs
TJIAHUMETPUHU U CTEPEOMETPUH

23

24

25

26

27

28

KonTpoasHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

B3anmHOe pacnosnoxeHue npsiMbIX B
npocTtpancTse. CKpenyBaronyecs npsmsle.
[Ipu3Haky CKpeIMBaOMIMXCS MPSMBIX.
[TapamienbHbIe IpsIMBIE B IPOCTPAHCTBE

Teopema 0 CylieCTBOBaHUH U
€IMHCTBEHHOCTH IIPSAMOM MapasuieIbHON
JAHHOM IPSIMOM, MPOXOSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JICKAILECH HA JaHHOU
npsMoi. JleMMa o nepecedeHnn
napauieIbHbIX MPSMBIX ITIOCKOCTHIO

[TapamienpHOCTH TpeX NpsIMbIX. Teopema o
TpEX mapajuieabHbIX IpAMbIX. Teopema o
CKPEIIMBAIOIINXCS TPAMBIX

[TapamnensHOe poekTHpoBaHue. OCHOBHBIE
CBOMCTBA MAapaJUIEIBbHOIO IIPOCKTUPOBAHMUS.
N3ob6pakenue pa3Hbix Guryp B
HapaJyIeIbHON MPOEKIINH

lentpanbpHas mpoekuus. Yromi ¢

COHaIIpaBJICHHBIMU CTOPOHAMU. Yron MCKIAY
MMPpAMBbIMHA

bubnumoteka LLOK
https://m.edsoo.ru/7f415b90

Bubanoteka LLOK
https://m.edsoo.ru/7f415b90

Bubnnoteka LIOK
https://m.edsoo.ru/7f415b90

Bubnnoteka LIOK
https://m.edsoo.ru/7f415b90

Bubnnoteka LIOK
https://m.edsoo.ru/7f415b90

29

3agauu Ha JOKa3aTeNbCTBO U UCCIIEIOBAHHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE




[ToHATHS: mapauIeIbHOCTD NPSAMOM U
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak

Bubnnoteka LIOK
https://m.edsoo.ru/7f415b90

30 NapauIeIbHOCTH MIPSIMOU U TUIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSIMOU U
IUIOCKOCTH
I'eomeTpuueckue 3a1aun Ha BBIYMCIIEHUE U Bubnunoteka LLOK

31 JI0Ka3aTeJIbCTBO, CBSI3aHHBIC C https://m.edsoo.ru/7f415b90
[1apaJUIEIbHOCTHIO NPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE
[TocTpoenune ceueHus, MPOXOASILIETO Yepes Bubnnoteka LIOK

32 JIAHHYIO IIPSAMYIO Ha YEPTEKE U https://m.edsoo.ru/7f415b90
napajuieIbHOToO APYyrou npsimoii. Pacuér
OTHOLLEHUN
[TapamienpHas NpoeKLysl, IPUMEHEHHUE IS Bubnnoteka LIOK

33 MOCTPOEHHUS CEYeHUH KyOa U https://m.edsoo.ru/7f415b90
napayuienenuneaa. CBoncTaa
napajuleJIenuNe1a U IpU3Mbl
[MapannenbHble I0CKOCTH. [Ipu3HaKK Bubnnoreka LIOK

34 MAPATIETHOCTH ABYX TIOCKOCTEH https://m.edsoo.ru/7f415b90
TeopeMa 0 napayIeNbHOCTH U Bnbnnoteka LIOK

35 €IMHCTBEHHOCTH IIOCKOCTH, TPOXOISAIIEH https://m.edsoo.ru/7f415b90
yepe3 TOUKY, He MPUHAAJIeKAIYI0 TaHHOM
IIJIOCKOCTH U CJIEACTBUS U3 HEE
CBolicTBa napasuieabHbIX INIOCKOCTEN: O Bubnnoteka LIOK

36 [apaJUIEIbHOCTH MPSAMBIX IIEPECEUEHHUs IIPU https://m.edsoo.ru/7f415b90
NepecedeH  IByX napajieabHbIX
MIJIOCKOCTEN TpeThen

37 CoiicTBa mapanienbHbIX MIIOCKOCTEN: 00 Bubnnoteka LIOK




OTpPE3Kax NapaJlICIbHBIX IMMPAMBIX,
3aKJIFOYEHHBIX MCXKIY napaljiCIbHbIMA
IIJIOCKOCTAMU,; O IEPECCUCHUU HpﬂMOﬁ C
ABYMS ITapaJlJICIbHBIMU IIJIOCKOCTAMU

https://m.edsoo.ru/7f415b90

[ToBTropenue: Teopema [ugaropa Ha

Bubnnoteka LIOK

38 :
IOCKOCTH https://m.edsoo.ru/7f415b90
39 [IoBTOpEHUE: TPUTOHOMETPHSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
10 CaolicTBa Ky0a ¥ IIPAMOYTOJILHOTO Bubauoteka LIOK
NapaiieNenumnena https://m.edsoo.ru/7f415b90
m BhIuncieHNE IJIMH OTPE3KOB B KyOe n Bubanoexa LIOK
MPAMOYTOMBHOM MapasIIeenuTese https://m.edsoo.ru/7f415b90
[IeprieHAMKyYIAPHOCTD NMPSMOMN U IIIIOCKOCTH. Bubnnoteka LLOK
42 [Ipu3Hak nepneHaAuKyJIApHOCTH IPSIMOU U https://m.edsoo.ru/7f415b90
IJIOCKOCTH
[IeprieHAIMKyYIAPHOCTD NMPSMOMN U IIIIOCKOCTH. Bubnnoteka LLOK
43 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U https://m.edsoo.ru/7f415b90
MJIOCKOCTH
TeopeMa 0 CylIeCTBOBaHUU U Bnbnnoteka LIOK
44 €IMHCTBEHHOCTH NPSIMOM, TPOXOIALLEH https://m.edsoo.ru/7f415b90
yepe3 TOUKYy IPOCTPAHCTBA U
NEPIEeHIUKYISIPHON K IMIIOCKOCTH
45 [1I0CKOCTH U NEPIIEHANKYIIAPHBIE UM Bubanoreka LIOK
MpAMBIE B MHOTOrPAHHIKAX https://m.edsoo.ru/7f415b90
46 [ImockocT ¥ NEPNEHUKYIIPHBIE UM Bubnunoteka LLOK

MMpAMBbIC B MHOT'OI'paHHUKAX




[lepniengukynsap u HakionHas. [Toctpoenue

https://m.edsoo.ru/7f415b90

Bubanoteka LLOK

47 :
MepTeHMKYIAPA 3 TOUKH HA TIPIMYEO https://m.edsoo.ru/7f415b90
48 ITeprnienauKynsp U HakinoHHas. [loctpoenue Bubauotexa LIOK
HEepHEHINKYIIpa U3 TOUKU Ha MPSIMYIO hitps://m.edsoo.ru/7f415b90
49 Teopema 0 TPEX EpPIEHAUKYIApax (IpsMast Bubnnoteka LIOK
u o6paTHas) https://m.edsoo.ru/7f415b90
50 Teopema 0 TPEX EpPIEHAUKYIApax (IpsMast Bubnnoreka LIOK
1 oGpatHas) https://m.edsoo.ru/7f415b90
Bubnumoteka LLOK
o1 Vron Mex Iy CKpemnBaroIUMHCS IPSIMBIMA https://m.edso0.ru/7f415b90
52 [TOMCK NMEPHEHNKYISAPHBIX TIPAMBIX C Bubauoteka LIOK
MOMOIIBIO IEPIEHIUKYISPHBIX TIOCKOCTEH hitps://m.edsoo.ru/7f415b90
Bubnumoteka LLOK
53 OpTOoroHanbHO€E MPOEKTUPOBAHUE https://m.edsoo.ru/7f415b90
[ToctpoeHue ceueHuit Kyda, mIpU3MBL, Bubnnoteka LIOK
54 MIPaBUIIBHON MUPAMUJIBI C TIOMOIIBIO https://m.edsoo.ru/7f415b90
OPTOTOHAJILHON IIPOEKIINU
[Toctpoenue ceuenuii kyba, mpU3MBbI, Bnbanoteka LIOK
55 MPaBWJILHON MUPAMHUJIBI C TTOMOIIIBIO https://m.edsoo.ru/7f415b90
OPTOTOHAJILHON IIPOEKIINU
c6 CHMMeTpHS B IPOCTPAHCTBE OTHOCUTEIBEHO Bubauoteka LIOK

mockocty. [limockocTu cumMerpuil B

https://m.edsoo.ru/7f415b90




MHOTI'OIrpaHHHUKax

[Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U

Bubanoteka LLOK

57 :
TJIOCKOCTH KaK CJIeJICTBUE CUMMETPHUH hitps://m.edsoo.ru/7f415b90
cg IIpaBuIIbHBIE MHOTOIPAaHHUKHU. Pacuér Bubnnoteka LIOK
pacCTOAHUIN OT TOYKH JO IIOCKOCTH https://m.edsoo.ru/7f415b90
59 [IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér Bubnnoteka LIOK
pacCTOSAHUM OT TOYKH JO MIIOCKOCTH https://m.edsoo.ru/7f415b90
CriocoObI ONyCTUTh MEPIIEHAUKYIISAPHI: Bubanoteka LIOK
60 CHMMETPHUS, CABUT TOYKH MO MapaJICIbHOU https://m.edsoo.ru/7f415b90
MPAMOI
61 CBHT 110 HemapaselbHON IPsAMOIi, Bubanoreka LIOK
W3MeHEH e PacCTONHHU https://m.edsoo.ru/7f415b90
KonTponbnas pabota "B3aumHoe
62 pacnoioKeHUE NPSIMBIX U TJIOCKOCTEN B
npoctpaHcTae”
[ToBTOpEHME: Yroa MEXAY MPIMBIMHU Ha
63 MJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB
[ToBTOpEHME: YrOa MEXITY
64 CKPELIMBAIOIIMMUCS MPSIMBIMH B
MIPOCTPAHCTBE
65 ['eomeTpuyeckre MEeTOAbI BBHIYUCIICHHS YTIIa Bubnmoteka LIOK
MESKITY TIPSMBIMH B MHOTOTDAHHHKAX https://m.edsoo.ru/7f415b90
66 JByrpannsiii yron. CBONCTBO JTMHEHHBIX Bubnmoteka LIOK




67

68

69

YIJIOB IBYTPaHHOI'O yria

[lepnenaukynsipablie miockoctu. CBoOMCTBA
B3aUMHO MEPIECHAUKYISPHBIX MJIOCKOCTEH

[Tpu3Hak neprneHuKyIIpHOCTH TIOCKOCTEH;
TeopeMa O MPsIMO MepeceyeHus IByX
IUIOCKOCTEH MepIeHAUKYISIPHBIX TPEThe
TUIOCKOCTH

[TpsMoyronbHbIM napaienenunes; Kyo;
U3MEpPEHUs], CBOICTBA IPSIMOYTOJIBHOTO
napaJjenenunesa

https://m.edsoo.ru/7f415b90

Bbubnumoteka LLOK
https://m.edsoo.ru/7f415b90

Bubanoteka LLOK
https://m.edsoo.ru/7f415b90

Bubanoteka LLOK
https://m.edsoo.ru/7f415b90

70

TeopeMa 0 qMaroHany NpsAMOYTrOJIbHOTO
napaielienunesa u cieCcTBUe U3 Heé

Bnbnnoteka LIOK
https://m.edsoo.ru/7f415b90

71

72

73

74

CrepeomeTpryuecKkue 1 MPUKIIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM
MPSIMBIX U TIJIOCKOCTH

HOBTOpeHI/ICZ CKpCHIMBArOIMECs NPsAMEIC,
napaijiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OIrpaHHUKax

Hapa apaJisiCJIbHbIX IJIOCKOCTEH Ha
CKPCHIMBAIOIHNUXCA MPAMBIX, paCCTOAHUC
MCKAY CKPCUIMBAOIIUMHACA IPAMBIMUA B
MMPOCTBIX CUTYyallUAX

Paccrosane oT Toukn J0 IINIOCKOCTH,
pacCToOdIHHUC OT HpHMOﬁ J0 IINIOCKOCTH

Bubnumoteka LLOK
https://m.edsoo.ru/7f415b90

75

Brrunciienre paccTosiHU MEXIY
CKPEIIUBAIOIIUMHUCS MPSIMBIMU C TIOMOILBIO
NEePIEeHIUKYISIPHON MII0CKOCTH




TpéXrpaHHslid yroi, HepaBeHCTBa IS
TpexrpanHbixX yriaoB. Teopema ITudaropa,

Bubnnoteka LIOK
https://m.edsoo.ru/7f415b90

76
TEOpPEMBbl KOCHHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yria

77 DneMeHTHI chepruiecKoil reoOMeTpuu: Bubavoteka LIOK
reoe3nyecKue JINHUN Ha 3eMITe https://m.edsoo.ru/7f415b90

78 KonTponpHas padora "YTiel u paccTosHus"

79 CucremaTtu3zauus 3HaHul "MHOTOrpaHHUK U
€ro 3JeMEHTHI"
[Inpamua. Bunel nupamun. [paBunsHas Bubnnoteka LIOK

80 MHpamMua https://m.edsoo.ru/7f415b90
[Ipu3ma. IIpsamas u HaKJIOHHAS IPU3MBI. Bubnnoreka LIOK

81 TIpaBHIbHAS TPH3MA https://m.edsoo.ru/7f415b90
IIpsiMo# napaienenunes, npsMoyroabHbIi Bubanorexa LIOK

82 NapayieNenumes, Ky6 https://m.edsoo.ru/7f415b90
Beinyknbie MHOrorpanauku. Teopema Bubavoteka LIOK

83 Diinepa https://m.edsoo.ru/7f415b90
Brinykiieie MHOrorpanauku. Teopema Bubanoteka LLOK

84 Oiinepa. [IpaBuiibHBIE U TOTYIIPaBUIIbHBIE https://m.edsoo.ru/7f415b90
MHOTOTpaHHUKHU

85 KonTponbhas padota "MHororpanHuku"

86 [lonsiTHE BEKTOpa HA MJIOCKOCTH U B
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 Pa3zHoctb BekTOpOB




89 [IpaBwuio napannenenunena

90 YMHOXKEHUE BEKTOpa Ha YHCIIO

o1 Paznoxenue Bextopa 1o 6a31/103u/ TPEX 1
BEKTOPOB, HE JISKAIIUX B OJHOH IJIOCKOCTH

92 CkayisipHO€E MTPOU3BEICHUE 1

93 Beruucnienue yria Mexy BEKTOpaMH B 1
NPOCTPAHCTBE

94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1

95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

96 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1

97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

98 O06o00meHne U cucTeMaTu3alus 3HAaHUN 1

99 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUN 1

100 HToroBas KOHTpOJIbHAsA paboTa 1

101 Hroroas xonTpoapHas pabora 1

102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3yueHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
IToBTOpenue Temol "KoopauHaTel
1 BEKTOpPA Ha TUIOCKOCTH U B 1
npocTtpaHncTae”
5 [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJEHNE BEKTOPOB"
[ToBTOpenue temsl "Boruncinenue
3 yIi1a MeXy BEKTOpaMH B 1
npoctpaHcTae”
[ToBTOpenue Tems! "YpaBHeHHe
4 NpSIMOM, IPOXOSIIEH Yepes3 JBe 1
TOYKH"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1 bubnamoreka LIOK
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax https://m.edsoo.ru/7f415b90
6 YpaBHEHME MJIOCKOCTH, HOPMAJIb, 1 Bubnamoreka LIOK
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax https://m.edsoo.ru/7f415b50
Bubnunoteka LLOK
7 Bekroproe npoussenenue 1 https://m.edsoo.ru/7f415b90
JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE Bubauorexa LIOK
8 [POrPaMMHpOBAHHE 1 https://m.edsoo.ru/7f415b90
9 JInHeliHbIC HEPABEHCTBA, JIMHEWHOE 1 Bubnunoteka LIOK




IPOrpaMMUPOBAHNE

AHanuTHyecKne METOAbI pacqéTa

https://m.edsoo.ru/7f415b90

Bubnanoteka LLOK

10 yrila MeXIy MPSMBIMHU B https://m.edsoo.ru/7f415b90
MHOTOTPaHHHUKAX
AHalIUTHYECKUE METOIbI pacuéra Bubnanoteka LLOK

11 yria MeXIy IIOCKOCTSIMU B https://m.edsoo.ru/7f415b90
MHOTOTpaHHHKAaX

19 dopMyna paccTOSHUS OT TOYKH JI0 E’:‘tmf"me“a LIOK
IUIOCKOCTH B KOOP/MHATAX ps://m.edsoo.ru/7f415b90

13 Haxo1eHne pacCTOSHUM OT TOYKU E”6nf"°TeKa LIOK
710 TIOCKOCTH B Ky6e ttps://m.edsoo.ru/7f415b90
HaxoxeHue pacCTOSSHUM OT TOUYKH Bubanoteka LIOK

14 JIO0 TUIOCKOCTH B MPABUIILHOM https://m.edsoo.ru/7f415b90
TTUPAMHA/IE

15 KonTponbnas pabota
"Ananurnueckas reomeTpus”

16 CeueHust MHOTOTPAHHUKOB:
CTaH/IapTHBIC MHOTOTPAHHUKH

17 CedeHust MHOTOTPAHHUKOB: METO/T
CJIeJIOB
CeueHust MHOTOTPaHHUKOB: Bubnnoteka LIOK

18 CTaHJapTHbIE MIJIOCKOCTH, https://m.edsoo.ru/7f415b90
MepecevyeHms MPSIMBIX U TIIOCKOCTEN

19 [TapannensHble PsSMBIC U 5”6“f"°TeKa LOK
TUIOCKOCTH: TTapaJUIeIbHBIE CEUCHUS https://m.edsoo.ru/7f415b90

20 [TapannensHbIC PSMBIC U Bubnnoteka LLOK




21

22

23

IJIOCKOCTH: Pac4€T OTHOLLIEHHI

[TapamiensHble TpsIMbIE U
IUIOCKOCTH: YTJIbI MEXKAY
CKPELIUBAIOIIMMUCS TPSIMBIMU

[leprienquKynsgpHbIEC TIPSIMbIE U
TUIOCKOCTH: CTaHJApTHBIE Maphbl
NEPIEeHIUKYISPHBIX TIIOCKOCTEN U
MPSIMBIX, CHMMETPHH
MHOTOI'PAaHHUKOB

[leprieHquKyngpHbIEC TIPSIMbIE U
IUIOCKOCTH: TEOpeMa O Tpex
MEePIEeHIUKYIIsIpax

https://m.edsoo.ru/7f415b90

bubnunoteka LOK
https://m.edsoo.ru/7f415b90

Bubnanoteka LLOK
https://m.edsoo.ru/7f415b90

Bubnanoteka LLOK
https://m.edsoo.ru/7f415b90

24

[IepnieHauKyIsIpHBIE MIPSAMBIE U
IIJIOCKOCTH: BBIUUCIICHUS JUIVH B
MHOT'OI'PaHHHUKAX

Bubnunoteka LLOK
https://m.edsoo.ru/7f415b90

25

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI JJIs
TJI0IIAJIEH, COOOpaXKeHUsI 1O 100Ut

26

27

28

[ToBTOpEeHwMeE: MIoMaaH
MHOTOYTOJTEHUKOB, (POPMYJIBI JIS
TJI0IIAJIEH, COOOpaKEHUS IO 100MsI
[ToBTOpeHue: muomaau
MHOTOYTOJIbHUKOB, ()OPMYJIIBI JJIs
iomiaiel, cooopakeHus moao0ous

[Inomagu ceyenui MHOT'OT'PpaHHUKOB:

TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha YacCTH, COOOpaKeHUs TO100us

Bubnanoteka LLOK
https://m.edsoo.ru/7f415b90

29

[Tmomaan cedyeHnii MHOTOTPaHHUKOB:

Bubnunoteka LLOK




TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpaKeHUs MOA00Us

https://m.edsoo.ru/7f415b90

KonTtponsnas padora "[loBTopenue:

30 MHOTOTPaHHHUKH, CEUCHHS
MHOTOIPaHHUKOB"

31 O0BéMm Tema. O0beM
PsIMOYTOJIBHOTO Tapasliesenurea

32 3anaun 06 yaBOEHHH Kyba, 0 Bubsmoteka LIOK
KBazpaType Ky6a; o TPHCEKIHHU yria https://m.edsoo.ru/7f415b90
CrepeomeTpuyieckue 3a1a4u, Bubnnoteka LLOK

33 CBsI3aHHBIE C 00BEMOM https://m.edsoo.ru/7f415b90
MPsIMOYTOJIBHOTO Tapajliesenurea
IIpuxnagHelie 3a1a4n, CBI3aHHBIE C Bubnunoteka LLOK

34 BBIUHCIIEHHEM 00BEMa https://m.edsoo.ru/7f415b90
MPSIMOYTOJIBHOTO MapasuieieNnuIe/ia

Bubnanoteka LLIOK

35 OOBEM NpAMO¥ TPU3MBI https://m.edsoo.ru/7f415b90
CrepeomeTpuueckue 3a1a4u, Bubnunoteka LIOK

36 CBS3aHHBIE C BEIYUCIEHUEM 00HEMOB https://m.edsoo.ru/7f415b90
IIPSAMOM TIPU3MBI

37 [IpuKna Hble 3aa4H, CBI3AHHBIE C Bubnuoteka LIOK
0BBEMOM TIPAMOIH TIPH3MEI https://m.edsoo.ru/7f415b90
Brruuciienne 00EMOB TeI € bubnnoteka LIOK

38 MTOMOUIBIO OMPEIECTIEHHOTO https://m.edsoo.ru/7f415b90

uHTerpana. O0bEM HAKJIOHHOU
TIPU3MBI




Beruucinenue 00bEMOB TEI C

Bubnnoteka LOK

39 MTOMOIIIBIO OTPEEIEHHOTO https://m.edsoo.ru/7f415b90
uHTerpana. O6bEM MUpaMuIbl
dopmyna 00bEMa MUPaMUJIBIL. Bubnunoteka LLOK

40 OTtHomeHne 00bEMOB TUPAMU]T C https://m.edsoo.ru/7f415b90
00LIUM YIJIOM
®opmyna 00bEMa MUPaAMUIBI. Bubnnoteka LLOK

41 OTtHomeHne 00bEMOB TUPAMUJL C https://m.edsoo.ru/7f415b90
00LIUM YIJIOM
CrepeomeTpuueckue 3a1auu, Bubnunoteka LIOK

42 CBsI3aHHBIE C 00BEMAMU HAKJIOHHOM https://m.edsoo.ru/7f415b90
IPU3MBI

13 CTepeoMeTpHYECKHE 3a/1a4H, 5”6“f"°TeKa LOK
CBSI3aHHBIE C 00bEMaMU TUPAMHU/IBI https://m.edsoo.ru/7f415b90
HpI/IKnaz[HLIe 3aJa4M 110 TEME Bubnunoteka LLOK

44 "O0BEMBI TEN", CBI3aHHEIC C https://m.edsoo.ru/7f415b90
00BEMOM HAKIIOHHOW TIPU3MBI
HpI/IKnaz[HLIe 3aJa4M I10 TEME Bubnunoteka LLOK

45 "O0BEMBI TEN", CBI3aHHEIC C https://m.edsoo.ru/7f415b90
00BEMOM MUPaMHUIbI

16 [Ipumenenne 00bEMOB. Brruncienue E:f“f"OTeKa LOK
PACCTOSIHMS /10 TIOCKOCTH ps://m.edsoo.ru/7f415b90

47 KonTtponbhas padora "O6béM
MHOTOTrpaHHHKaA"
[{unuHIprYeckas MOBEPXHOCT,

48 00pa3yromue MHIHHIPUIECKOM

IIOBEPXHOCTHU




Mumusnp. [psamoi kpyrosoun

49 nuauHAp. [Tnomans moBepXHOCTH
HUIMH]Ipa
Konnueckast noBEpXHOCTB,
50 o0pa3yronme KOHUIeCKOU
nosepxHoctu. Konyc
51 CeueHne KOHYCa IIOCKOCTBIO, Bubsmoteka LIOK
TapasIeIbHOM IIOCKOCTH OCHOBAHHUS https://m.edsoo.ru/7f415b90
52 Vceuénnplii Konyc. U300paxenue Bubavnoreka LIOK
KOHYCOB H YCEUSHHBIX KOHYCOB https://m.edsoo.ru/7f415b90
53 ITnomas 60KOBOI MOBEPXHOCTH Bubsmoteka LIOK
MTOJTHO# TTOBEPXHOCTH KOHYCA https://m.edsoo.ru/7f415b90
c4 ITnomans 60KOBOM MOBEPXHOCTH U Bubanoreka LIOK
MOJTHOH TIOBEPXHOCTH KOHYyCa https://m.edsoo.ru/7f415b90
CrepeomeTpryuecKkue 3a1a4u Ha Bubnunoteka LLOK
55 JI0Ka3aTeJIbCTBO M BEIUHCIICHHE, https://m.edsoo.ru/7f415b90
IIOCTPOEHUEM CEYEHUHN UINHAPA,
KOHycCa
CrepeoMeTrpuueckre 3ajaun Ha Bubnnoteka LIOK
56 JI0Ka3aTeJIbCTBO M BEIUHCIIEHHE, https://m.edsoo.ru/7f415b90
MIOCTPOEHNEM CEYEHUN HUINHAPA,
KOHyca
I[IpuKnagHblE 33029, CBI3AHHBIE C Bubnmoteka LIOK
57 HTHHAPOM https://m.edsoo.ru/7f415b90
58 [Ipuxnaguele 3a1a4n, CBI3aHHBIE C Bubnunoteka LIOK




UWIMHAPOM https://m.edsoo.ru/7f415b90
Bubnanoteka LLOK
59 Cdepa u map https://m.edsoo.ru/7f415b90
[Tepeceuenune cdepsl u 1mapa ¢ Bubnunoteka LIOK
60 iockocThio. Kacanue mapa u cdepbl https://m.edsoo.ru/7f415b90
IUIOCKOCTHI0. By u n3obpaxenue
niapa
[Tepeceuenue cdepsl U 1mapa ¢ Bubnunoteka LIOK
61 iockocThio. Kacanue mapa u cdepbl https://m.edsoo.ru/7f415b90
IUIOCKOCTHIO. By u n3o0paxenue
niapa
62 Vpasuenue chepsl. [lnomans chepsl E”6“f"°TeKa LOK
U ed yacTeit ttps://m.edsoo.ru/7f415b90
Bubnunoteka LLOK
63 Cummerpust cdeps u mapa https://m.edsoo.ru/7f415b90
CrepeomeTpHruecKkue 3aJauu Ha Bubnunoteka LIOK
JI0Ka3aTeJIbCTBO M BEIUHCIICHHE, https://m.edsoo.ru/7f415b90
64 CBsI3aHHBIE CO CEPOH U 1IapoM,
MIOCTPOEHUEM UX CEUECHH
IIJIOCKOCTBIO
CrepeomeTpuueckue 3a1auu Ha Bubnunoteka LIOK
JI0Ka3aTeJIbCTBO M BEIUHCIIEHHE, https://m.edsoo.ru/7f415b90
65 CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOEHUEM UX CEUECHH
IIJIOCKOCTBIO
66 [Ipuknanuelie 3a7a4n, CBsI3aHHbBIE CO Bubnuoteka LIOK




cdepoii u mapom

[ToBTOpEHME: OKPYKHOCTH Ha

https://m.edsoo.ru/7f415b90

Bubnanoteka LLOK

67 IJIOCKOCTH, BEIYUCIICHUS B https://m.edsoo.ru/7f415b90
OKPYXHOCTH, CTAaHJJAPTHBIC MOT00MS
68 Paznnunbie koMOMHAIIMN TETT E:Iti]; 3‘;:2212Kru/7f415b90
BpaIlCHUSI 1 MHOTOI'PAaHHHKOB RAA :
69 3agaum o Teme "Tena u E’:'tmf"om“a LOK
MTOBEPXHOCTH BpamICHH" ps://m.edsoo.ru/7f415b90
20 3agaum o Teme "Tena u E:fnrorexa LOK
MOBEPXHOCTHU BpareHus" ps://m.edsoo.ru/7f415b90
71 Konrtponsnas pabdora "Tena u
MOBEPXHOCTHU BpaleHus"
79 O6bém nunuaIpa. Teopema 06
00BEME MPSMOTO IIIUHIPA
Berauncnerne 066EM0OB TE C
73 MTOMOIIIBIO OTIPEETIEHHOTO
uHTerpana. O6béM KoHyca
74 [Tmomaan 60KOBOMW M ITOTHOM
MMOBEPXHOCTH KOHYyCa
CrepeoMeTpHuuecKkue 3aaauu,
75 CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB
WIMH]IpA, KOHYyCca
[IpuknagHbie 3a1a4u 110 TEME
76 "OOBEMBI U MJIOLIAIU TTOBEPXHOCTEH
Ter"
77 O0BEM 11apa ¥ MapoBOTO CEKTOpa.




78

79

80

Teopema 06 00béMe trapa. [lnomans
cdepsl. CTepeomeTpruyecKre 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM 00HEMOB
nrapa, lapoBOro CerMeHTa u
[IapOBOTrO CEKTOpa

[IpuxitagHblie 3a1a4m 10 TeMe
"OOBEMBI TEN", CBSI3aHHBIE C
00BEMOM I1apa U IJIOMIAIBI0 CHEPHI.
CoOTHOIIEHUS MEX Y IUIOIASIMU
MOBEpXHOCTEN 1 00bEMaMu
MOTIOOHBIX TEI

[ToioOHBIE TeIa B MPOCTPAHCTRE.
N3menenne o0bEéMa rpu mo100uu.
CrepeoMeTpuuecKue 3aaauu,
CBsI3aHHBIE C BBIYHCIEHNEM 00BEMOB
TeN | TUIOMIAIel TOBEPXHOCTEH

KonTponbnas pabota "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCII

81

JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxenus. [IBuxeHus 1
paBeHcTBO uryp. Obue cBoiicTa
JIBIDKEHUN

82

Buael nBukeHnil: napamiebHbIN
MEPEHOC, IEHTPAJIbHAsI CHMMETPHUS,
3epKajJbHasi CHMMETPHS, TOBOPOT
BOKPYT IIPSIMOM

83

[IpeoOpazoBanus noxoowus. [Ipsmas u
cthepa Diinepa




84

I'eomerpuueckue 3agaun Ha
IIPUMEHEHNE JBUKEHUS

85

86

87

88

89

90

KonTponpHas padora "BekTops! B
npocTpaHcTse”

O6o6matomee moBropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTU3als 3HAHUI:
"[TapanienbHOCTb NPSMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

O6o6matomee moBropenue 11
MOHSITUI U METOJIOB Kypca
reometrpun 10—11 kmaccos,
cUCTeMaTH3alus 3HaHuii: "BekTopsl B
npoctpaHcTae”

Ob6o6maroree nopropenue 11
HOHATHI U METO/I0B Kypca
reometrpun 10—11 xmaccos,
cUCTeMaTu3alus 3HaHuil: "BekTopsl B
npoctpaHcTae”

Ob6o6maroee nopropenue 11
MOHATHI U METOJI0B Kypca
reomerpun 10—11 knaccos,
cucreMaruzanus 3HaHui: "O0beM
MHOTOrpaHHHUKa"

Ob6o6maromee nopropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3anus 3Hanuii: "OobemM




MHOTOTrpaHHHKaA"

91

O6o6matomee moBropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 knaccos,
cucreMaTusanus 3Hanui: "Ilmomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX

TCJI

92

Ob6o6maromee mosropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—-11 knaccos,
cucreMaruzanus 3Hanuit: "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCJI

93
94

Wrorosas koHTposibHas paboTa

Hrorosas KOHTPOJIbHAaA pa60Ta

95

[ToBTOpenue, o6odIIEHNE 1
crucTeMaTu3alus 3HaHUI

96

97

98

Hcropus pa3BUTUSA CTEPEOMETPUH
KAaK HayKHU U €€ posib B PA3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus cTepeoMeTpun
KaK HayKH U e€ poJib B Pa3BUTHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

Hcropus pasBuTHs CTEpEOMETPUI
KAaK HayKU U €€ poJib B PA3BUTUH
COBPEMEHHBIX NHKEHEPHBIX U

Bubnanoteka LLIOK
https://m.edsoo.ru/7f415b90

Bubnnoteka LLOK
https://m.edsoo.ru/7f415b90

Bubnanoteka LLOK
https://m.edsoo.ru/7f415b90




KOMITBIOTCPHBIX TEXHOIOT I

99

100

101

102

HcTopus pa3BUTHS CTEPEOMETPUH
KAaK HayKU U €€ posib B Pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bubnunoteka LOK
https://m.edsoo.ru/7f415b90

bubnunoteka LOK
https://m.edsoo.ru/7f415b90

Bubnanoteka LLOK
https://m.edsoo.ru/7f415b90

Bubnanoteka LLIOK
https://m.edsoo.ru/7f415b90







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

Marematuka: 'eomerpus 10-11/J1.C. Atanacss u ap. - M.: [Ipocsemienue 2022.

METOANYECKHUE MATEPUAJIbBI JJISA YUUTEJIA
Metoauueckue pekomenganuu. 10-11 kmaccst (k yueonuky Aranacss JI. C. u

np.) ABrop(bl): Atanacsa JI.C., byry3oB B.®., Kagomuer C.b. u ap. Knacc: 10,

11

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Sxmacc
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