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['eomeTpus sBisiercs OOHUM U3 0a30BBIX KypCOB Ha YPOBHE CpEAHEro OOIIEero
o0pa3oBaHus, TaK Kak 00ecreunBaeT BOZMOKHOCTh U3yU€HUs JUCIMILIUH €CTECTBEHHO-HAYYHON
HAIpPaBJIEHHOCTH U IPEIMETOB I'yMaHUTAapHOro LuKJIa. [I0CKOIBKY JIOTMUECKOE MBILUICHUE,
dbopMupyeMoe TpU M3YyYECHUH OOYUYAIOUIUMUCS MOHSATHHHBIX OCHOB T€OMETpUU, IPHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKHUX YTBEP)KIACHUH IpU pelIeHUn
FeOMETPUUECKUX 3a/lay, YMEHHE BBIABUTaTh U OIPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a/la4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MYECKUX
3ajad.

Llens ocBoeHusi mporpamMmbl yueOHoro kypca «I['eomerpusi» Ha yriryOnE€HHOM YpOBHE —
pasBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOy4aromMXCsl TMPU H3YYCHHH TE€OMETPUH, Kak
COCTaBJISIOLICH NpenIMeTHOH obmactn «MartemMaTnka ¥ WHpOpPMaTHKa» dYepe3 olecredeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
JEUCTBHH, CIEIU(PUYHBIX T'€OMETPUH, U HEOOXOAMMBIX JUIS YCIICIIHOTO MPOQeCcCHOHATHLHOTO
00pa3oBaHus, CBI3aHHOTO C UCIOIb30BAaHUEM MAaTEMAaTHKH.

[TpropuTeTHBIMH 3a/ladyaMH Kypca F€OMETPUM Ha YIiIyOJIEHHOM YpOBHE, pacIIUPSIOLIUIMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

pacoiupeHuc IMpPCACTABJICHUA O TI'COMCTPHHU KaK 4YaCTH MHpOBOﬁ KYyJIbTYpPbl H
(1)OpMI/IpOBaHI/Ie OCO3HaHUs B3aUMOCBA3U I'COMCTPUHU C OKPYIKAIOIIUM MHUPOM;

dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINUX
MaTEeMaTUYeCKUX MOJENAX, TMO3BOJSIOMIUX OMUCHIBATh M HW3y4yaTh pa3HbIC SIBJICHUS
OKpY’KAIoIlIero MUpa, 3HAHUE MOHATHIHOrO ammapata mno pasaeny «CrepeoMeTpus» y4eOHOTo
Kypca reOMeTpHH;

q)OpMI/IPOBaHI/Ie YMCHHA BJIAACTb OCHOBHBIMHU IMMOHATHUAMHA O MMPOCTPAHCTBCHHBIX q)HpraX u
X OCHOBHBIMH CBOﬁCTBaMH, 3HAHUC TECOPEM, (I)OpMy.]'I U YMCHHC HX NPUMCHATH, YMCHUSA
AO0Ka3bIBaTh TCOPEMBI U HAXOJUTh HCCTAHAAPTHLIC CITOCOOBI PEIICHHUA 3a1a4,

dbopMHUpOBaHHE YMEHHS paclo3HaBaTh Ha YEPTEKaX, MOJACISIX M B pEaJbHOM MHUpPE
MHOTOTPAaHHUKH U TeJia BpalleHUs, KOHCTPYHUPOBATh FTEOMETPUUYECKUE MOEIIH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHMOMAaTUYCCKOI'O MOCTPOCHUA
MaTeMaTHUYECKUX TEeOpHil, (OopMHUpOBaHUE TMOHUMAHUS POJU AKCMOMATUKH TPU IMPOBEIECHUU
pacCyXIeHHUI;

dbopMupoBaHHE yMEHHS BJaJE€Th METOJAaMU [0KA3aTelIbCTB M AJITOPUTMOB pEILIEHUS,
YMEHMSI MX TPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKUX 33Jad U 3aJad C MPaKTHUYECKUM cojepkaHueM, (opMHupoBaHHE
OpEeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB TNpU OOOCHOBAHMM MAaTEeMaTHYECKHX
YTBEPKACHUM U POJIM aKCUOMATUKU B MTPOBEICHUH JIEAYKTUBHBIX PACCYXICHUIA;

pa3sBUTHE U COBEPUICHCTBOBAHWE HHTEJIEKTYalbHbIX M TBOPYECKHX CIIOCOOHOCTEH
oOyJaromuxcsi, IMO3HaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUICHUs, HHTEpECa K U3yYEHUIO T€OMETPUH;

dopmupoBaHne (QYHKIIMOHAIBHOM TI'PaMOTHOCTH, PpEJIEBAaHTHONM TI'E€OMETPUHU: YMEHHUs
pacro3HaBaTh TMPOSIBICHHUS T€OMETPUUECKUX TIOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIMSIX W MPU U3YYEHHUH JIPYTUX YYeOHBIX MPEAMETOB, MPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS PEaIbHBbIX CHUTYallUi, HCCIIECIOBAHUS
IIOCTPOCHHBIX MOJEJICH, NHTEPIPETALIMH ITOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIEpXKATEIBHBIMH JIMHUSIMHU yueOHOTO Kypca «I'eomerpus» B 10—11 kmaccax
apisitoTest: «lIpsiMble ¥ TIOCKOCTH B MpOCTpaHCTBe», «MHororpanHukmy, «Tema BpaiieHus»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/|BHKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «YMETh OIEPUPOBATH TOHATHUIMM),
peJIeBaHTHBIMU T€OMETPUH Ha yriyOnéHHOM ypoBHe 00yueHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJEpXaTelbHbIM JHHUSIM Yy4eOHOro Kypca, a (OpMUPOBAHUE JIOTUYECKUX YMEHUU
pacripeniesiieTcsi He TOJBKO 10 COJACPXKATElIbHBIM JIMHUSM, HO W MO TrojaM OOy4YCHHS.
Copepxanne 00pa3oBaHHs, COOTBETCTBYIONIEE NPEIMETHBIM  pe3yjabTaTaM  OCBOCHHS
@DenepanbHOil pabodell MporpamMMbl, pacipeAeaEHHbIM 10 TogaM 00ydeHUs], CTPYKTYpHPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAIBHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIbHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHMSI BKJIIOYaTh B OOILIYyI0 CHCTEMY T'€OMETPHYECKHUX
MpeJICTaBICHUI 00yJarouxcs, pacmupss u yrayomss e€, obpa3ys mpoyHble MHOXKECTBEHHBIE
CBSI3H.

[Tepexox K U3y4EeHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

cozmate ycnoBus it auddepeHnmanuu oO0ydeHHs, IOCTPOCHUS WHIMBHIYAIbHBIX
o0pa3oBaTeNbHbIX  MporpamMM,  oOecneuuTb  YIIyOJEHHOE  HM3yuYe€HHE  TIeOMETPUU
KaK COCTaBJISoLIeH ydeOHoro npeamera «MaTeMaTHKay;

MOJATOTOBUTH OOYYArOMIMXCs K MPOJOHKCHUIO M3YYEHHs] MaTeMaTHKHU C Y4ETOM BbIOOpa
Oynymeir npodeccun, odecrieunBasi TPEEMCTBEHHOCTh MEXKy OOIMM M TPO(EeCCHOHATBHBIM
o0Opa3oBaHHEM.

Ha usyuenme yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).

COJAEPKAHUE OBYYEHUS
10 KJIACC
IIpsiMble ¥ MJI0CKOCTH B NPOCTPAHCTBE

OcCHOBHBIE TIOHATHUS cTepeoMeTpun. Touka, mpsmasi, INIOCKOCTb, MPOCTPaHCTBO. [loHsATHE
00 aKCHOMaTHYECKOM IOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX.

B3aumHoOe pacnosiokeHue NMpsMBIX B IMIPOCTPAHCTBE: MEPECEKAIONINECS, apajUIeIbHbIE U
cKkpeluBaromuecs npsamele. [Ipuznaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajlielbHble MPSIMbIE B MPOCTPAHCTBE, MapalieIbHOCTh TPEX
OpsIMBIX, MapaUIeIbHOCTh MOpsIMOM U MIOCKOCTH. IlapamnenbHoe W LEHTpaJbHOE
pOEKTHpOBaHue, n300paxxenue ¢uryp. OCHOBHBIE CBOICTBA MapajljieIbHOIO MPOEKTUPOBAHUS.
N300paxkenue ¢puryp B napaiesIbHOM MPOEKIMU. YTIIbI C COHANPABICHHBIMU CTOPOHAMH, YTOJl
MEXAy NPSAMBIMH B NPOCTpaHCTBE. llapainenbHOCTh IIIOCKOCTEN: NapajljielbHbIE IUIOCKOCTH,



CBOICTBA MapayieNbHbIX TIockocTel. [IpocTeiine npocTpanCTBEHHbIE (PUTYPHI HA TIOCKOCTH:
TETPadp, NapajuIeICIUIE, IOCTPOCHUE CEUYCHU.

[lepieHAUKYIAPHOCTh OPSIMOM M IJIOCKOCTU:  MEpPHEHAUKYISpHbIE TMpsSMbIE B
IIPOCTPAHCTBE, TMpsAMBbIE NapajuleJbHblE M MEPHEHIUKYISAPHbIE K IUIOCKOCTH, HPU3HAK
NEPIEeHIUKYIAPHOCTH TPSIMONM M IUIOCKOCTH, TeOpeMa O TNpSIMON MepHeHAUKYISIPHON
I10CKOCTH. OpTOroHaibHOE MPOEKTUpOBaHUE. [lepneHaAuKysp U HaKIOHHBIE: PacCTOSHUE OT
TOUYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 TUIOCKOCTH, MPOEKIUs (GUTYphl Ha MIOCKOCTb.
[TeprnieHAUKYIAPHOCTD IUIOCKOCTEN: IPU3HAK MEPIEHAUKYISIPHOCTH ABYX ILIOCKocTel. Teopema
0 TpEX MEepIeHIUKYIApax.

VYTIiabl B IPOCTPAHCTBE: Yo MEXIY IPSMOM U MIIOCKOCTBIO, ABYTPAHHBIN YroJ1, TUHEHHbBIN
yroia JBYIpaHHOTrO yrija. TpéXrpaHHbIi W MHOrorpaHHbie yribl. CBOMCTBA IUIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBOWCTBa IJIOCKMX U JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. Teopemsl
KOCHUHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO YIIa.

MHoOrorpaHHuKHu

Buael MHOTOrpaHHUKOB, pa3BépTKa MHororpaHHuka. [Ipu3ma: n-yronpHas mnpusma,
npsamMasgd W HAKJIOHHAas IPU3MBbI, 6OKOBa$I M IIOJIHagd IMOBCPXHOCTH IIPHU3MBI. Hapannenenﬂnezl,
NPsIMOYTOJIBHBIN Tapajulefienunen] U ero cBoicTBa. Kparuaiimme myTH Ha TOBEPXHOCTH
MHOTOTrpaHHuKa. Teopema Oinepa. [IpocrpanctBeHHas teopema Iludaropa. IMupammma: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupaMuael. CBoiicTBa péOep U OOKOBBIX IpaHei
HpaBHJIBHOfI nmupaMubl. HpaBI/IJIBHBIe MHOTI'OIrpaHHUKH: IpaBUJIbHAd IIpHU3Ma MW IIpaBHUJIbHAA
NUpaMuJia, paBUIIbHAS TPEYToJIbHAS MUPAMUJIa U MPABHIbHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPABWIbHBIX MHOTOTPAHHUKAX: OKTAdIP, HOJAEKASIP U UKOCAIP.

Borunicnenue 3ieMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. [lnomans GoxoBoi
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MNPSMOM MNpPHU3MBI, IJIOLIAAb OCHOBAHMH, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
IIPaBWJIBHOM MUpaMUbI, TEOPEMA O IJIOLAAN YCEUEHHON MUPaMUIBI.

CuMMeTpuss B TIPOCTPAHCTBE. OJIEMEHTHl CUMMETPUM TIPAaBUJIBHBIX MHOIOTPaHHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS MapajuleJeNUIeNa, CHUMMETPHS
MIPaBUJIBHBIX NTPU3M, CHMMETPHS NIPABWJIBHON ITUPAMUBI.

BeKTOpLI U KOOPAWMHATHI B IIPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANpABICHHBIE M IPOTHBOIIOJIOXKHO HAIPABIEHHBIE BEKTOPBI. PaBeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOpAaMHU: CIIOKEHUE W BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XCHHE BeKTOopa Ha uuncio. CBoicTBa clokeHHA BeKTopoB. CBolicTBa
YMHOKEHHS BeKTOpa Ha uucio. [loHaTne komiuianapHbele BeKTOphI. [Ipu3Hak KoMIiaHapHOCTH
TpéXx BekTopoB. [IpaBwiio mnapamnenenunena. Teopema O pPa3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. IIpsMoyronpHas cuctemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopnunarsl Bekropa. CBs3p MeEXAy KOOpAMHATAMH BEKTOpPA M KOOpPAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKansipHOE IPOU3BEJECHUE BEKTOPOB.

11 KUIIACC



Tesa BpameHus

[ToHATHSA: UMIAMHApPUYECKas IIOBEPXHOCTb, KOHHMYECKas IOBEPXHOCTb, CQepuueckas
MOBEPXHOCTh, 00pa3ymomue MoBepxHOocTe. Tena BpamieHHs: UWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka mumuHapa u Konyca. Cummerpust
cheps! 1 mapa.

O06BEM. OcHOBHBIE CcBOKCTBa 00BEMOB Teil. Teopema 00 00bEME NPSIMOYTOJIBLHOTO
napajenenumnena u cieactsus u3 He€. OO0bEM NPSAMOW W HAKIOHHOW MPU3MBI, IHIUHIPA,
nupaMuibl 1 KoHyca. OO0BEM 11apa v mapoBOro CErMEHTA.

KomOuHammu Tenm BpalmieHuss W MHOTOTpAaHHHMKOB. [Ipu3ma, BIMCaHHas B LWJIHHID,
onucaHHas OKkojo muimHAapa. [lepecedenue cdepsl u mapa ¢ mIockoctelo. Kacanuwe mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCaHHOU B
MHOTOTPaHHHK WM TEJIO BPAICHUS.

[Tnomans MOBEpXHOCTH LMJIMHApA, KOHYyca, Iuomans chepsl u e€ gacreil. [lomodue B
npoctpanctBe. OtTHomeHHe O00BEMOB, TUIOMAAEH TOBEPXHOCTEH IMOAOOHBIX  (UTYP.
[IpeoOpa3oBanmne momoOusi, romMoTeTusi. PemeHne 3amau Ha IJIOCKOCTH C HCIIOJIB30BAaHUEM
CTEPEOMETPUIECKUX METO/IOB.

HOCTpOGHI/Ie ceueHui MHOI'OIpaHHUKOB MW TCJI  BpPaAllCHUSA: CCUCHUA LUIMHIApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYCHHS KOHyca (mapajjiesibHble OCHOBAaHHUIO M
MPOXOJAIINE Yepe3 BEPIINHY), CEYCHHsI IIapa, METOJbl MOCTPOCHUS CEYCHHI: METOJ CIEJOB,
METOJT BHYTPEHHETO MPOCKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH TUIOCKOCTH.

BeKTOpLI U KOOPpAWHATLI B IIPOCTPAHCTBE

BexTops! B pocTpancTBe. Onepanuu HaJl BEKTOpaMu. BekTopHOe yMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOrO YMHOXEHHA. [IpsmoyronbHas cucremMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pELIEHNN T€OMETPUUYECKUX 3a/1au.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mnpoctpanctBa. Otobpaxenus. J[BmwkeHus u paBeHcTBO ¢uryp. OOmue
CBOICTBa JBWXEHUN. BuIbl ABM)KEHUI: NMapaJlIesIbHBI NEPEHOC, LEHTpalbHAas CHUMMETpHS,
3epKajbHasi CHMMETpHUs, IIOBOPOT BOKPYT npsimoii. [IpeoOpazoBanus nogodus. [Ipsmas u chepa
Olinepa.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA

«'EOMETPUSI» (YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJHETO OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



1) rpa:knaHcKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKON MO3MIMM  OOydaroIlerocs Kak akKTHUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUHMCKOrO OOIIECTBA, NMPEACTABIECHUE O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TpakJaHCKOro oOuiecTBa
(BBIOOPBI, OMPOCHI M APYroe), YMEHUE B3aMMOJCHCTBOBATH C COIMAIBHBIMU HHCTHTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHUEM;

2) IAaTPHOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUMCKOM I'pa)TaHCKOW MICHTHYHOCTH, YBOKEHHS K MPOILLIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHIKEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTHYECKOM IIKOJbI, MCHOJB30BAHUE ATUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHME  JAYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, Cc(HOPMHUPOBAHHOCTb
HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'O TIOBEJCHHUS, CBSI3aHHOT'O C MPAKTHUYECKHM MPUMEHEHHEM
JOCTHKEHUI HAyKH U JAESITEIbHOCTHbIO YYEHOI'O, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOMUYUBOTrO OYAYIIEro;

4) 3cTeTHYECKOe BOCIIUTAHUE:

OCTCTUYCCKOC ~ OTHOIICHHWE K  MHPYy,  BKIHOYas  OCTCTUKY  MaTCMAaTHYCCKHUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peUIeHUll, pacCyXJeHUH, BOCIPUUMYHMBOCTh K
MaTEMaTUYECKUM aCIeKTaM pa3jInYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nueckoe BocniuTaHue:

c(OpMHUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTUYECKUE 3HAHUS B UHTEPECax 3/I0pOBOTO
u Oe3omacHOro o0Opas3a *HM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (340pOBOE
nuTaHue, cOaNaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, peryyisipHas (u3nueckas aKTUBHOCTB),
¢u3nUecKoe COBEpIIEHCTBOBAHUE MPH 3aHATUSAX CHOPTUBHO-03JOPOBUTEIIBHON J€SITEIbHOCTHIO;

6) TpyoBO€ BociuTaHHe:

TOTOBHOCTh K TPYAY, OCO3HAHWE LIEHHOCTH TPYIOJIO0US, UHTEPEC K Pa3IMuHbIM cepam
npo(hecCHOHANBEHOM JESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHUKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUU
MpPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HallpaBIeHHOCTH;

7) 3K0JIOTHYECKOE BOCTIMTAHUE:
c(OPMHUPOBAHHOCTh  AKOJOTHYECKOW KYJIbTYpbl, TOHUMAHHE BIHUSHHUS COIMAIBHO-

SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHONM M COLMUAIBHOM Cpelbl, OCO3HAHUE
00aNbHOTO  XapakTepa  JKOJOTMYECKUX  MpoOjieM, OpHeHTaluus Ha  [pUMEHEHHE



MaTEeMATHYECKUX 3HAHUN TSl pelIeHHs 3a7ad B 00JacTH OKPY’KAIOUIEH Cpelbl, MIIaHUPOBAHUE
MOCTYIKOB M OILIEHKH UX BO3MOKHBIX MTOCJIEACTBUM JJISI OKPYKAIOLIEH CPEJIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCT ~MHUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MAaTEMAaTUYECKOH HAayKH Kak chepsl
YEJIOBEUYECKOU NIEATEIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYMMOCTH JUISl Pa3BUTHS LMBUJIU3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MAaTEMaTU4YECKON KYJIbTYpPOH KaK CpPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTh OCYHIECTBJISATh IPOEKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/IbHBbIE YHHMBepCcAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble jornyeckue AeiicTBUs:

BBISIBIIAITH M XapaKTEPU30BaTh CYIICCTBEHHBIC IMPU3HAKM MATEMaTUYECKHX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIM NpPHU3HAK KIACCU(PUKAINK, OCHOBAHUS [UIsl OOOOIICHUS W
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIIPHHUMATD, (1)OpMy.]'II/IpOBaTB nu Hp€06pa3OBbIBaTb CYXKIACHUA: YTBCPAUTCIIBHBIC U
OTpUIATCIIBHBIC, CINHUYHBIC, YACTHBIC U O6HII/I€, YCJIOBHBIC,

BBISIBJISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpeuUrs B (haKTax,
JaHHBIX, HAOMIOAEHUSIX U  YTBEPXKICHHUSX, TMpeajaratb KpUTEpUH Ui BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeNaTh BBIBOJBI C KCIONBH30BAaHHEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U HMHIYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSITENIHO JI0KAa3aTelIbCTBA MaTEMAaTUYECKUX YTBEPXKACHUM (TIpsSMble U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAllUI0, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BbIOMpaTh CcHocod pemieHus y4dyeOHOW 3ahauu  (CpaBHMBAaTh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpaTh HauOoJiee MOAXOIAUIMM € Y4ETOM CaMOCTOSITENIBHO BBIJEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHe JelicTBUS:

UCIIOJIb30BaTh BOIPOCH! KaK MCCIE0BATENIbCKUN MHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCcTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBaTh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBIEHUS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEH MEX Ty 00BEKTaMH, SIBJICHUSIMHU, ITPOLIECCAMU,



CaMOCTOATEIILHO (OPMYITHPOBATH OOOOIIEHHS M BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIFOICHHUS, UCCIICIOBAHMSI, OICHUBATD JTOCTOBEPHOCTH MMOJYUYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IEHHI;

IMPOrHO3UPOBATH BO3MOXKXHOC PA3BUTHUC ITPOLCCCA, 4 TAKIKC BbIABUIaTh IMPCAIIOJIOKCHUA O
€T0 pa3sBUTUHU B HOBBIX YCJIIOBHAX.

PatGora ¢ undopmaunmeii:

BBIABJIIATH ,I[e(bI/II_II/ITI)I PIH(bOpMaHI/II/I, JaHHBIX, HGO6XO,Z[I/IMI>IX IJIs1 OTB€TA HA BOIIPOC U AJIA
PEUICHUSA 3a1a4H;

BbIOMpaTh MHGOpPMALMIO M3 HUCTOYHUKOB  pPa3IMYHBIX TUIIOB, AHAJIM3UPOBATbH,
CHUCTEMAaTH3UpOBaThb W HWHTEPIPETUPOBATh MHOOPMAIMIO PpA3IUYHBIX BHJIOB H  (opm
IIPEICTABIICHUS;

CTPYKTYpHpOBaThb  MH(GOpPMALHUIO, TPEACTaBIATH €€ B  pa3lMuHbBIX  (opmax,
WLTIOCTPUPOBATH IpadUUECcKH;

OLICHUBATh HAAEKHOCTh HWHPOPMAMKA 1O  CaMOCTOSTENBHO  CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIe TelcTBHUS
Oomenmne:

BOCIIPUHUMATh U (HOPMYIHUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBHUSIMU M UEISIMH
001IeHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHSI B YCTHBIX U MHUCHbMEHHBIX
TEKCTax, JaBaTh TMOSCHEHUS IO XOAY pEHICHHs 3a/ladl, KOMMEHTHPOBATh IOJTYYECHHBIN
pe3ynbTar;

B XOJI€ OOCYXIECHMs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOW TeMbI, MPOOIEMBI,
pemaeMoi 3a1auy, BBICKA3bIBATH MJEH, HALIEJICHHBIE HA MOMCK PELICHMs], CONOCTAaBISATh CBOU
CYXKICHHS C CY)KJIEHUSMHU IPYIMX YYaCTHHUKOB Jauajora, oOHapyXHBaTh pa3jMuue U CXOJICTBO
MO3ULIMH, B KOPPEKTHOU popme HopMyTUpoBaTh pa3HOIIACHsI, CBOU BO3PAKEHHUS;

MNPpEACTAaBJIAThL PE3YJIbTAaThbl PCHICHUA 3aJadd, ISKCIICPUMCHTA, HCCICHOBAaHUA, IPOCKTA,

CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmar BBICTYIJICHMS C Y4€TOM 3aJad MpEe3eHTallud |
0COOEHHOCTEHN ayAUTOPHH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:
COCTaBJIATh IUIaH, aJTOPUTM pEIIeHUs 3aJayd, BBIOMPATh CIOCOO peleHUs ¢ y4ETOM

UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(POPMAIIUH.



CaMOKOHTPOJIb, IMOIIMOHAJILHBIN HHTEJJIEKT:

BJIQJICTh HABBIKAMU TO3HABATEIHLHOW PEQIICKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOO0aMU CaMOMNPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa pelleHUs MaTeMaTUIECKON 3a1a4H;

MPEABUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IPU PEIICHUU 33Ja4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBIBJIEHHBIX TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YyJIbTAaTa LI U YCIOBUSAM, OOBSICHATH MPUINHBI JOCTHKCHHUS
WIA HEIOCTIKCHUS Ppe3yJlbTaTOB JCSITEILHOCTH, HAaXOIUTh OINMOKY, JaBaTh OIEHKY
NpUOOPETEHHOMY OIIBITY.

CoBmecTHan AEeATECJIbHOCTD:

MIOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHONH W WHIAMBHIYAIbHON PabOTHI MpHU
PCIICHHUN y‘~IG6HI>IX 3aga4, I[PUHHUMATb LCJIb COBMECTHOU ACATCIIbHOCTH, IIJIAHUPOBATH
OpraHu3aIlii0 COBMECTHOM pPabOThI, paclpelneisTh BHIbI pabOT, JOTOBAPHBATHCS, OOCYXIATh
MIPOILIeCC U PE3ybTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B T'PYMIOBBIX (hopmax paboThl (0OCYXIeHHS, OOMEH MHEHHH, «MO3TOBBIC
LITYPMb» U HHBIE), BBIIOJHATH CBOI 4YacTh pabOThl U KOOPJIMHUPOBATH CBOM JEWUCTBUA C
JPYTUMH 4I€HAaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOETr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHI
K xoniy 10 kiaacca o0yJaromuiicss HAyqIuTCs:

CBOOOJTHO ONEPUPOBAaTh OCHOBHBIMHU MOHSTHUSMHU CTEPEOMETPUHU TNPH PELICHUH 3a]ad U
IIPOBEJICHUN MAaTEMaTHUYECKUX PACCYKICHUM;

IIPUMEHATHh AKCUOMBI CTEPEOMETPHUM U CIEACTBHS U3 HUX IPU PELIEHUN T€OMETPUUECKUX
3aj1a4;

KJIaccu(UIMpPOBaTh B3aMMHOE PACMOJI0KEHUE NMPSAMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH, CBS3aHHBIMH C YIJaMH B NPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U TIIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHATHIMMU, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpU3Ma, HUPaMUJA,
pSAMOYTOJIbHBIN Mapasienenunen, Kyo);

KJIacCCU(UIIMPOBATh MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS ISl KJIaCCU(PUKAIUY;

CBOOOJTHO OINEPUPOBATH TMOHATHUAMH, CBS3aHHBIMH C CEUEHHEM MHOTOIPaHHHMKOB
IUIOCKOCTBIO;

BBINOJIHATH MapajyieNIbHOE, LIEHTPAIbHOE U OPTOrOHANBbHOE MPOEKTHpPOBaHUE (UTYp HA
IJIOCKOCTh, BBITIOJIHATH N300pakeHust (pUryp Ha MmiocKOCTH;

CTPOUTh CEUEHUS MHOTOTPAHHHMKOB PA3JIMYHBIMM METOAAMH, BBINOJIHATH (BBIHOCHBIE)
IUIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IJIOMAAM  IOBEPXHOCTEH  MHOTOIPDAHHUKOB  (IIpU3Ma, MHpamMHuaa),
reOMETPUUECKUX TeJI C IPUMEHEHUEM (HOpMyIT;



CBOOOJHO ONEpUPOBATh MOHATHUSAMH: CHMMETPUS B MPOCTPAHCTBE, IEHTP, OCh U
MJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPHI;

CBOOOJTHO ONEPHPOBATH MOHSATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAHMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pemiath 3aJadyd Ha JOKa3aTelbCTBO MAaTEMAaTUYECKMX OTHOLUEHUH M HaxOXJEHHUE
F€OMETPUUYECKUX BEIUYMH, IPUMEHSS U3BECTHBIE METO/IbI IIPU PELLIEHUU MaTEMATUYECKUX 3a7a4
MOBBIIIEHHOTO U BBICOKOI'O YPOBHS CJI0KHOCTH;

IPUMEHSTHh IPOCTEHIINE IPOrpaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKALMOHHbBIE
CHUCTEMBI IPU PELICHUHU CTEPEOMETPUUECKUX 3a/a4;

U3BJICKaTh, IPEOOPA30BHIBATH U WHTEPIPETHUPOBATH HHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux Gurypax, npeAcTaBICHHYIO Ha YepTekaxX U PUCYHKAX;

IIPUMEHSTDH [1OJIyYEHHbIE 3HAHMs Ha MPaKTUKE: CPABHUBATh M aHAJIM3UPOBATH peajbHbIC
CUTyallu¥, NMPUMEHATh HM3YYCHHBIE IOHATHUSA B IPOLECCE MOMCKA PELICHHUS MaTeMaTH4YEeCKU
c(opMyJIMPOBAaHHON MPOOJIEMBI, MOJIEINPOBATH PEAJIbHBIE CUTYallUd Ha S3bIKE I'€OMETPHH,
MCCJIEI0BATh NOCTPOEHHBIE MOJIETIU C HCIOJIb30BAHMEM TI'€OMETPUUYECKUX IMOHATUA U TEOPEM,
ammapara anreOpbl, pemaTh NPaKTHIeCKUE 331a49H, CBA3aHHBIC C HAXOKICHUEM T€OMETPUIECKUX
BEJINYMH;

UMETh NPEICTaBICHUs 00 OCHOBHBIX JTalax Pa3BUTHS F€OMETPHH KaK COCTABHON YacTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

K xoniy 11 kiaacca o0yyaromuiicss HayquTCs:

CBOOOJTHO ONEPUPOBATh TMOHSATHSAMH, CBS3aHHBIMH C IHMJIMHIPUYECKOH, KOHHYECKOW U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TIOTYIEHUS;

ONEepUPOBATh MOHATUSMH, CBS3aHHBIMM C TEJaMHU BpallleHHs: LMIMHIPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHus (IIMHAP, KOHYC, cdepa U Imap) U OOBICHATh CHOCOOBI
TIOJTyYCHUS TeJl BPAIICHUS;

KJIaccu(UIUPOBaTh B3aUMHOE PACIOJI0KEHHUE CPephl U MIIOCKOCTH;

BBIYUCIISIT BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHWKOB W TENl BpamleHHs, OOBEMBI H
IUIOIAAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB M TN BpAIllEHUs, TEeOMETPUYECKHX Tel C
npuMeHeHueM Gpopmyi;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMM, CBA3aHHBIMU C KOMOMHAIMSIMM TeJl BpAIIEHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BITMCAHHBIM B cepy M ONMUCAHHBIA OKOJIO cdepsl, cdepa,
BITMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILLECHHUS;

BBIYUCIISITE COOTHOIICHUSI MEXKAY TUIOMIAISIMH TIOBEPXHOCTEH M 00bEMaMHU TMOTOOHBIX
TeI;

n3o0paxarb H3ydaemble (GUTYPHI, BBIIOJHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKU U3
PHCYHKOB MpPOCTBIX OOBEMHBIX (UTYp: BUA CBEpXy, COOKY, CHHM3Y, CTPOUTH CEUYEHMS Tell
BpAIICHHUS;

U3BJIEKaTh, HHTEPIPETUPOBATh U MPe0oOPa30BbIBATh MH(POPMAIIUIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITTOJTHATH ONEPAIH HA/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBON CHCTEME KOOPAMHAT;

pematb TEOMETPHYECKHE 3aJadydl Ha BBIUUCIECHHE YIIIOB MEXIYy NPSIMBIMH |
IUIOCKOCTSIMH, BBIYMCIICHHE PACCTOSIHUKA OT TOYKH 0 IUIOCKOCTH, B 1LI€JIOM, Ha IpPUMEHEHUE
BEKTOPHO-KOOPJANHATHOTO METO/1a NIPH PEILICHHH;



CBOOOJHO OMEPUPOBATH MOHATUSMHU, CBA3AHHBIMHU C JBUKEHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHIA,

BBHITIOJHATh W300paXCHUS MHOTOTPAHHMUKOB W TEJ BpalllEeHUs MPU MapajlIeIbHOM
NepeHoce, [eHTPAIbHON CUMMETPUHU, 3epKAIbHOM CUMMETPUU, IPU MOBOPOTE BOKPYT HPSIMOH,
npeoOpa3oBaHus MOI00US;

CTPOUTH CEUEHUSI MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEYCHUS IMIUHAPA (MTapalIeIbHO U
NEPICHIUKYISIPHO OCH), CEUEHUs] KOHyca (MapajulelibHbIE OCHOBAaHUIO W IMPOXOJAIIUE Yepe3
BEpILKHY), CEUCHHUS 1I1apa;

UCIIOJIb30BAaTh METOJII TMOCTPOCHUS CEUYCHWH: METOJ[ CJIE0B, METOJ BHYTPCHHETO
MPOEKTUPOBAHUS, METO/]I IEPEeHOCA CEKYIIEH MI0CKOCTH;

JIOKA3bIBaTh T€OMETPUICCKHIE YTBEPIKICHHUS;

NPUMEHATh TeoMeTpudeckue GakTbl MJisi pEIHIeHHs CTePEeOMETPUYECKHUX —3ajad,
MPEIOJIATAOIINX HECKOJIBKO MIArOB PEIICHUs, €CIM YCIOBHS TPUMEHEHUS 3a/laHbl B SIBHOU U
HessBHOU (opme;

pemath 3ajadd Ha JI0KA3aTeIbCTBO MATEMATHYECKUX OTHONICHWH ¥ HaXOXKJICHUE
F€OMETPUUYECKUX BEIUYUH;

MPUMCHSTHh MPOTPAMMHEIC CPEJICTBA U 3JICKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI MPHU
pEIIeHUU CTEPEOMETPUIECKIX 33/1aY;

MIPUMECHSTH ITOJTYICHHBIC 3HAHUS Ha TIPAKTHKE: CPABHUBATDH, aHATM3UPOBAThH U OIICHUBATH
pealibHble CUTYyalluH, TPUMEHSATh W3YYCHHBIE MOHSATHUS, TEOPEMBI, CBOWCTBA B MpOIECCE MOUCKA
pEIICHHUsST MaTeMaTHIYeCKH CPOPMYITUPOBAHHON MPOOIEMBI, MOJICITHPOBATh peaTbHbIC CUTYyaIlUU
Ha S3bIKE TE€OMETPUHU, UCCIIEJIOBATh MOCTPOCHHBIE MOJIEIH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHSATHA H TEOpeM, ammapara ainreOpbl, pemaTh NPAKTHYEeCKHE 3a/ladd, CBS3aHHBIC C
HAXO0X/ICHUEM T€OMETPUYECKUX BEINYHH;

UMETh MPEACTABICHUS 00 OCHOBHBIX dTalax Pa3BUTHS 'E€OMETPUHU KaK COCTABHOW YacTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne  HaumenoBanue pasnenoB u  KonudectBo
n/n TEM MPOrpaMMBbl 4acoB
Bcero KoHTtpomnbHble paboThl
1 BsezneHue B cTepeoMeTpHUIO 23 1
2 BsaumMHoe pacronioxxeHue 6 1
NPSIMBIX B TIPOCTPAHCTBE
3 IlapamienbHOCTH MPSIMBIX U 8
IUIOCKOCTEH B MIPOCTPAHCTBE
4 TlepneHAUKYISIPHOCTh 25
NPSIMBIX U TJIOCKOCTEH B
IPOCTPaHCTBE
5  VYrubl u paccTosiHUA 16 1
6 MHororpaHHUKH 7 1
7 BekTopsl B IpOCTpaHCTBE 12
8 TIloBTopenue, 00o0IICHHE U 5 2
cUCTeMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO 102 6
YACOB I10 ITPOTPAMME

11 KUIIACC



Ne HanmenoBanue pa3nenoB u Tem KomnuectBo yacos

n/n HporpamMMmbl Bcero  Kontposbnsie [Ipaktuueckue
paboThI paboThl
1 AHanuTH4eckas reoMeTpHst 15 1
2 [ToBTOpenue, 0600IIEHNE U 15 1
cCUCTeMaTu3alusl 3HAaHHUH
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBEepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBrkeHus 5 1
7 [ToBTOpeHUE, 0600IICHNE 1 17 2
CUCTeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
[TPOTPAMME

INIOYPOYHOE IIVIAHUPOBAHHUE 10 KJIACC

Ne Tema ypoxka KonuuecTBo yacos

/1 Bceero Kontponbnbie Ilpaktuueckue
paboThI padoThI

1  OcHoBHbIe npaBuiIa U300paKEHUS HA 1

PHUCYHKE IJIOCKOCTH, TTApAJIICITBbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

2  TloHATHS CTEpEOMETPUH: TOUKA, IpsMasi, 1
TUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
MpaBWJIa U300paKeHUs Ha PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX MPAMBIX
(OTpe3KOB), cepeHbI OTpe3Ka

3 TlousaTus: nepecekarouirecs mIOCKOCTH, 1
NePEeCEeKaroIINecs MpsiMasi U INIOCKOCTB;
MIOJIYTIPOCTPAHCTBO

4 TloHsATHS: IepeceKaroLIrecs IOCKOCTH, 1
NePEeCEeKaroIINecs NpsiMasi U IIOCKOCTb;
MIOJIYTIPOCTPAHCTBO

5  MHororpaHHuKH, U300pakeHue 1
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOINUX O0HEKTOB

6 MHoOrorpaHHuKH, U300pakeHUE 1
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOINUX O0HEKTOB

7 AKCHOMBI CTEPEOMETPHUH U MIEPBbIC 1
CIIEJICTBUS U3 HUX

8  AKCHOMBI CTEPEOMETPUH H TIEPBHIC 1
CJIEJICTBHS U3 HUX

9  AKCHOMBI CTEPEOMETPHUU U TIEPBHIC 1
caencTBus U3 HuX. CIocoOBI 3aaHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TIIOCKOCTEH



No Tema ypoka KonnuectBo wacon

/1 Bcero Kontponwsubie Ilpaktuueckue
paboThI paboThl

10 HM3obOpaxenue ceyeHuit mupamMuIsl, Kyoa u 1
HPU3MBI, KOTOPBIE MIPOXOJAT Yepe3 ux péopa.
N300pakeHne nepecedeHus moIyIeHHbIX
II0CKoCcTel. PackpanmBanue moCTpOSHHBIX
CEUYCHUM Ppa3HbIMU LIBETAMU

11 W3obpaxenue cedeHuit mupaMuIsl, Kyoa u 1
HPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peéopa.
N3o00paxeHue nepeceueHus MoaydeHHBIX
TuIockocTel. PackpammBanne mocTpoeHHBIX
CCUYCHUI pa3HbIMHU IIBETAMH

12 WM3obOpaxkeHue ce4eHUi MUpaMuIbl, Kyoa u 1
MIPU3MBI, KOTOPBIE IPOXO/IAT Yepe3 ux peéopa.
N300paxkeHue mepeceueHus MoTydeHHBIX
TuIocKocTel. PackpammBanue mocTpoeHHBIX
CCUYCHUIl pa3HbIMHU I[BETAMH

13 H3obOpaxkeHnue ce4eHUi MUpaMuIbl, Kyoa u 1
HPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 ux peopa.
N300pakeHne nepecedeHus moIydeHHbIX
IUI0CKOCTEH. PackpaiiBanue moCTPOSCHHBIX
CCUYCHUIl pa3HbIMHU I[BETAMH

14 Meron crnenoB A MOCTPOCHUS CEUCHUM

15 Meron crnenoB AJisi MOCTPOSHUS CEUEHUH. 1
CaolicTBa niepece4eHnii NpsSIMbIX U
IIJIOCKOCTEN

16 Mertox cnenoB I MOCTPOCHHS CCUCHHUIM. 1
CBolicTBa niepece4eHni NPSIMBIX U
IIJIOCKOCTEN

17 TlocTpoenue ceueHuid B mupamMue, Kyoe mno 1
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3alHCh I1aroB
IIOCTPOEHHUS

18 TIloctpoenue ceueHuit B nupamue, Kyoe mo 1
TpéM Toukam Ha péOpax. Co3gaHue
BBIHOCHBIX YEpPTEXKeEH 1 3aIiCh 11aroB
MTOCTPOCHHS

19 TIloctpoenue ceveHuit B nmupamue, Kyoe mo 1
TpéM TOouKaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTeKeH U 3aIluch I1aroB
IIOCTPOEHHUS

20 Iloctpoenue ceueHuil B nmupamuje, Kyoe mo 1
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEH U 3aIiCh 11aroB
MTOCTPOCHHS

21 TloBTOopenwue mIaHuMeTpuu: Teopema o 1
MPOMOPIMOHANBHBIX 0Tpe3kax. [logobue
TPEYTOJILHUKOB



No Tema ypoka KonnuectBo wacon

/1 Bcero Kontponwsubie Ilpaktuueckue
paboThI paboThl

22 TloBTopenwue muanuMeTpun: Teopema 1
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. Mcropus pa3Butus
IJITAHUMETPUH M CTEPEOMETPHH

23 KontponbHas padoTa "AKCHOMBI 1 1
crepeomerpun. Ceuenus"

24 B3auMHOE pacroIoKeHUE MPSMBIX B 1
npoctpaHcTBe. CKpeluBaroIuecs npsimble.
[Ipu3Haky CKpeIMBaIOMINXCS MPSMBIX.
[TapannenbHble IpsMble B IPOCTPAHCTBE

25 Teopema 0 CyIIECTBOBAHUU U 1
€IMHCTBEHHOCTH MPSIMOW MapaylIeIbHOM
JAHHOM MPSIMOH, TPOXOAAIICH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsimMoii. JleMMa o repeceueHun
MapajuIeIbHBIX MPSIMBIX ITIOCKOCTHIO

26 IlapamienbHOCTH TpeX MpsAMBIX. Teopema o 1
TpEX mapajienbHbIX NpsMbIX. Teopema o
CKpCHIMBAOINXCA ITPAMBIX

27 IlapamnensHOe nmpoekTrpoBaHue. OCHOBHBIC 1
CBOMCTBA MapaJuIEIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
napasieIbHOM MPOEKIUH

28 lleHTpanbHas MPOEKIUs. YTOJI C 1
COHANPABJICHHBIMUA CTOPOHAMH. YTOJ MEXKIY
IPSIMBIMH

29 3amaud Ha JOKa3aTEIbLCTBO M MUCCIEIOBAHHUE, 1
CBSI3aHHBIC C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30 TloHsATHS: MapauIenbHOCTh MPSIMOM U 1
TUTOCKOCTH B mpocTpaHcTse. [Ipu3Hak
napaieIbHOCTH MPSAMON U MIIOCKOCTH.

CaoiicTBa napamienbHOCTH NPSIMON U
TUIOCKOCTH

31 Teomerpuueckue 3a7a4u Ha BEIYUCICHUE U 1
JI0Ka3aTeJIbCTBO, CBA3aHHBIE C
MapajuIeNTbHOCTHIO MPSMBIX U TIIOCKOCTEH B
MIPOCTPAHCTBE

32 TlocTtpoeHme ceUeHHs, TPOXOIAIICTO Yepe3 1
JTAHHYIO TIPSIMYIO Ha YepTexKe U
MapajuIeIbHOTO APYroi npsMon. Pacuér
OTHOLIEHUN

33 TlapamnenbHasi IpOEKLUs, TPUMEHEHHE IS 1
MIOCTPOEHHUSI CEYeHHH KyOa U
napanenenunena. CBoicTa
napaiesienunea 1 mpu3Mbl



No Tema ypoka KonnuectBo wacon

/1 Bcero Kontponwsubie Ilpaktuueckue
paboThI paboThl

34 TlapamnensHble mockocTh. [lpu3naku 1
HapajIeNIbHOCTH JIBYX IUIOCKOCTEH

35 Teopema o mapamuieabHOCTH U 1
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOISIIEH
4yepe3 TOUKY, He IPUHAIISIKAIIYIO JTaHHOU
IUIOCKOCTH U CJIEACTBUS U3 HEE

36 CaoiicTBa mapayuIeNbHbIX IUIOCKOCTEH: O 1
NapajuIeIbHOCTH TPSMBIX ITIEPECEUCHUS TIPU
MePEeCeYCHUH JIBYX MapaiieIbHbIX
IJIOCKOCTEH TpeThe

37 CBolicTBa MmapauiebHBIX TNIOCKOCTEH: 00 1
OTpe3Kax MapauIeIbHBIX MPSMBIX,
3aKIIFOYEHHBIX MEXKY ITapauIeIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUSHUH MPSMOM ¢
JBYMSI TIApAILJICIIbHBIMU TUIOCKOCTSIMH

38 IloBTopenue: Teopema [Iudaropa Ha 1
TUIOCKOCTH

39 TloBTOpeHHE: TPUTOHOMETPHUS 1
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CsaoiicTBa Ky0a U PSIMOYTOJIBHOTO 1
napaJuleenuesaa

41 BeruucieHue JUIMH OTPE3KOB B KyOe 1 1
IPSIMOYTOJIBHOM TapaJulesienuIesie

42 TlepneHIUKYISAPHOCTb MPSIMOM U TIOocKOoCcTH. 1
[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH

43 TlepneHIUKYIAPHOCTb MPSIMOM M TUIOCKOCTH. 1
[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH

44 Teopema O CyIIECTBOBAaHUU U 1

€AMHCTBEHHOCTH IPSIMOM, TPOXOASIIEH
4yepes3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45 [lnockocTu M MepHneHAUKYISIPHbIE UM 1
IpsiIMble B MHOTOI'paHHHUKaX

46 TL1OCKOCTH U NMEPIEHANKYIISIPHBIE UM 1
MpsIMbIe B MHOTOTpaHHHKaX

47 Illepnennukynsp u HakiaoHHas. [locTpoenue 1
NEePIEeHANKYIISpa U3 TOUYKU Ha MPSIMYIO

48 Tlepnennukynsp u HakiIoHHas. [locTpoenue 1
MEPIIEHIUKYIISIPa U3 TOYKU Ha MPSIMYIO

49 Teopema o TpEX MEPIECHANKYISAPAxX (TIpsiMast 1
u oOpaTHast)

50 Teopema o TpEx mepneHIUKYIsApax (MpsMas 1
u oOpaTtHas)



No Tema ypoka KonnuectBo wacon

/1 Bcero Kontponwsubie Ilpaktuueckue
paboThI paboThl
51 VYrou MexXay CKpelUBaOUUMUCS MPSIMBIMU
52 Tlouck mepneHuKyISPHBIX MPSMBIX C 1
MTOMOMUIBIO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN
53 OproroHaabHOE IPOSKTHPOBAHUE 1
54 TlocTpoeHue ceueHuid Ky0a, IpU3MBl, 1

[IPaBUJIILHOM IIMPAMUJIBI C TIOMOLIBIO
OpPTOTrOHAJILHOU NMPOEKINH

55 Tlocrpoenue ceueHuii Ky0Oa, IpU3MBI, 1
MIPABWJIBHON MHPAMUBI C TIOMOIIBIO
OPTOTOHAJILHOW TIPOCKIIHH

56 CummeTpus B MPOCTPAHCTBE OTHOCHUTEIHLHO 1
iockocTH. [Imockoctu cumMmeTpuii B
MHOTOI'paHHHKaX

57 Ilpu3Hak nepneHIuKyIIpHOCTH MPSIMON U 1
TJIOCKOCTH KakK CJIEJICTBUE CHMMETPUU

58 IlpaBuiibHBIE MHOTOTpAaHHHUKH. Pacuér 1
paccTOsIHUN OT TOYKH JI0 TNIOCKOCTH

59 IlpaBunbpHBIC MHOTOTPaHHUKH. Pacuér 1
paccTOSTHUI OT TOYKH JIO TIIOCKOCTH

60 CnocoOsI OIYCTUTH MEPICHINKYIISPHIL: 1
CHUMMETPHS, CIIBUT TOYKH TI0 TTapaIICIIbHON
psAMOM

61 CaBur no HemapauIeIbHOMN MPSIMOH, 1
U3MEHEHUE PACCTOSIHUI

62 KontponbHas pabota "B3zanmHoe 1 1
pacrioyio’keHue MPSIMBIX U INIOCKOCTEH B
npocTpaHcTae”

63 IloBTOpeHue: yroia Mexy NpsIMbIMH Ha 1
TUTIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYroJbHHUKE, TEOpeMa

KOCHHYCOB
64 TloBTOpEHME: YTOI MEKIY 1
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE
65 TI'eomeTpuveckne METOIbI BBHIYUCICHUS yTIia 1

MEXy IPSIMBIMA B MHOT'OI'paHHHKaX

66 JIByrpanHslii yroa. CBOHCTBO JIMHEHHBIX 1
YTJI0B IBYTPAHHOTO yTIjia

67 IlepneHmukysspHbIC TIOCKOCTH. CBOMCTBA 1
B3aMMHO MEPIEHANKYISAPHBIX IIOCKOCTEH

68 Ilpu3Hak NepHeHIUKYIIPHOCTH TUIOCKocTel; 1
Teopema O IPSIMOM NepeceueHns IByX
IUIOCKOCTEH MepneHUKYIISIPHBIX TPETheil
IJIOCKOCTH

69 IIpsmoyroapHBII TapayIeNenurne; Kyo; 1



No Tema ypoka KonnuectBo wacon

/1 Bcero Kontponwsubie Ilpaktuueckue
paboThI paboThl
MU3MEpEHUs], CBOMCTBA MPSIMOYTOIBLHOTO
napauiesienumne1a
70 Teopema o quaroHajay MPMOYTOJBHOTO 1

napajjieacnuicaa u CICACTBUC U3 Hee

71 CrepeoMeTpuyecKue U MPUKIIATHBIC 3a4a4H, 1
CBSI3aHHBIE CO B3aUMHBIM PACOJIOKEHUEM
MPSIMBIX U IJIOCKOCTH

72 TloBTOpeHHE: CKPEUIMBAIOIINECS MPSIMBIE, 1
napajuJiesIbHble INIOCKOCTH B CTaHAApPTHBIX
MHOTOTpaHHUKAX

73 Tlapa mapayuieNIbHBIX TUIOCKOCTEH Ha 1

CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCXKAY CKPCIIHNBAIOIUMUCA IPAMBIMU B
IMPOCTBIX CUTYaIUAX

74 PaccrossHHE OT TOYKH 0 INIOCKOCTH, 1
paccTosiHue OT IPSIMOM 10 TUIOCKOCTH

75 BpruncieHue pacCTOSHUN MEXIY 1
CKPELIMBAIOIUMHUCS MPSIMBIMU C TIOMOLIBIO
MEPIEHIUKYJISIPHOM MJIOCKOCTU

76 TpéxrpaHHbI yroJ, HEPaBEeHCTBA IS 1
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yria

77 DneMeHTHI chepruecKoi TeOMETPHHU: 1
reo/Ie3nYecKie JMHUN Ha 3eMIie
78 KonTponbHas padboTa "YTIabI U pacCcTOSTHHS" 1 1
79 CucremaTu3anus 3HaHUH "MHOTOTpaHHUK U 1
€ro 2JIEMEHTHI"
80 IMupamuna. Buasr nupamug. [IpaBunbHast 1
UpaMuIa
81 Ilpusma. [Ipsimast u HAKIIOHHAST IPU3MBEI. 1
[IpaBusibHas npu3Ma
82 Ilpsimoii mapansenenurnes, mpsiMoyroabHbIH 1
napajuiesenumnes, Kyo
83 BrImykiibie MHOTOTpaHHHUKH. Teopema 1
Olinepa
84 Brinmykiible MHOTOTpaHHHUKH. Teopema 1
Oiinepa. [IpaBriIbHBIE U TOJTYIIPABUIIBHBIE
MHOTOTPaHHUKHU
85 KouTponbHas pabota "MHororpanHuku" 1 1
86 IloHsTHE BEeKTOpa HA IJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB
88 Pa3HOCTH BEKTOPOB 1



No Tema ypoka KonnuectBo wacon

/1 Bcero Kontponwsubie Ilpaktuueckue
paboThI paboThl

89 IlpaBuio mapamenenumneaa
90 VYMHOXXEHUE BEKTOpa Ha YUCIIO 1

91 Pa3noxxeHue BeKTOpa Mo 6azucy Tpéx
BEKTOPOB, HE JIOKAIINX B OJHOMU IIOCKOCTH

92 CkansapHoe Npou3BeACHUE

[EEN

93 BprruncneHue yria Mexay BEeKTOpaMH B
MIPOCTPAHCTBE

94 TIlpocreiimue 3a1a41 ¢ BEKTOPaMHU

95 TIlpocreiimue 3a1a4u ¢ BEKTOPaMU

96 Ilpocreiimue 3a1a4n ¢ BEKTOPaMHU

97 Ilpocreiimue 3a1a4u ¢ BEKTOPaMHU

98 (OO0o0menne u cucTeMaTH3aIMs 3HAHUI
99 (OO6oOmenune u cucTeMaTH3aKs 3HAHUH
100 Htoroasi KOHTpOJBHAs paboTa

101 Hroroasi KOHTpOJIBHAs paboTa

N e e el

102 O6o0OuIeHMEe ¥ cucTeEMAaTU3alUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 102 6
I[TPOT'PAMME

11 KJIACC
Ne Tema ypoka KonuvectBo wacos

/1 Bcero  KonrponsHslie [IpakTnueckue
paboThI paboThsI

1 TloBropenue Tembl "KoopauHaThl BEKTOpa Ha 1
IJIOCKOCTH U B ITpocTpaHcTBe"

2 TloBropenwue Tembl "CKalsIpHOE MPOU3BEICHHE 1
BEKTOPOB"

3 TloBTOpeHue TeMbl "Brruncienne yria Mexmy 1
BEKTOpPAaMH B ITpocTpaHcTBe”

4 TloBTopenue Tembl "YpaBHEHHE MPSIMOIA, 1
MPOXO/SIIEH yepe3 ABE TOUKH"

5 VYpaBHEHHE IIOCKOCTH, HOPMaJlb, ypaBHEHUE 1
IUIOCKOCTH B OTPE3Kax

6  VYpaBHeHHE MIIOCKOCTH, HOPMaJlb, YpaBHCHUE 1
IUIOCKOCTH B OTPE3Kax

BekTopHOe mpou3BeicHne 1

JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE 1
IIpOrpaMMHUpPOBaHUE

9  JluHeliHble HEPABEHCTBA, JTMHEHHOE 1
pOrpaMMHUPOBaHNE

10 AnanuTHYeCcKHe METOBI pacuéTa yria Mexmy 1
MPSIMBIMH B MHOTOTPaHHHKAX

11 AnanuTHyYecKHe METOJBI pacuéTa yriia MexIy 1



n/n

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Tema ypoka

IJIOCKOCTSAMHU B MHOI'OTPpaHHUKAX

®dopmya pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH
B KOOpJAMHATAX

Haxoxaenne paccTOSHUM OT TOYKHU 10
MIJIOCKOCTH B KyOe

HaxoxneHne paccTosiHUM OT TOYKH 10
IIJIOCKOCTH B IIPABUJIBHOW NMHUPAMU/JIE

KonrponbHas padora "AHanmuTHueckas
reomerpus”

Ceuenuns MHOI'OI'PAaHHUKOB: CTAaHAAPTHBIC
MHOTI'OIpaHHUKH

CeueHus MHOI'OIpaHHUKOB: MCTO CJICIOB

Ce‘-IGHI/IFI MHOFOFpaHHI/IKOBI CTaHI[apTHI)Ie
MIJIOCKOCTH, MIEPECEUCHUS MPAMBIX U
IJIOCKOCTEHN

[TapannenbHbIE TPSAMBIE U INIOCKOCTH:
NapajuieIbHbIE CEYEHUS

[TapanienbHble TPsMbIE U TUIOCKOCTH: PAaCUET
OTHOILIEHUH

Hapanneﬂbele MMPAMBIC U IIJIOCKOCTH: YTJIbI
MCKAY CKPCHIMBAOIIUMHACA NIPAMBIMHA

[lepnieHAUKYISApHBIE IPSMBIE U INIOCKOCTH:
CTaHJapTHBIE NTApbl EPIEHIUKYISIPHBIX
IIJIOCKOCTEN U MPSMBIX, CAMMETPUHU
MHOT'OI'PAaHHUKOB

[leprieHauKyNIIpHBIE TPSIMbIE U TNIOCKOCTH:
TEOpeMa O TPEX MEPIEHANKYIAPAX

HepHeHI[I/IKyHﬂpHBIC IMPAMBIC U TIJIIOCKOCTH:
BBIYUCJIICHUA OJIMH B MHOI'OI'PaAaHHUKAX

[ToBTOpEHME: TIOIIAIM MHOTOYTOJIHUKOB,
dbopMyIBI TS IOMIAACH, COOOpaKEHUS
mogoous

[ToBTOpEHME: TIIOIIAIM MHOTOYTOJIbHUKOB,
dbopMyITBI TSI TIOMIAACH, COOOpaKEHUS
mogoous

IToBTOpEHME: TIIOIIAIM MHOTOYTOJIbHUKOB,
dbopMyITBI TSI TIOMIAACH, COOOpaKEHUS
mogoous

[Tmomaan ceyeHnii MHOTOIrPaHHUKOB: TTOMIAAN
MOBEPXHOCTEN, pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0T00US

[Tmomaan ceyeHnii MHOTOIrPaHHUKOB: TTIOMIAAN
MOBEPXHOCTEN, pa3pe3aHus Ha YacTH,
COOOpakeHUS TI0T00US

Kontponbnas padota "[loBTopenue:

Bcero

KonmaectBo 9acoB

Kontponbhsie [IpakTrueckue

paboThI

paboThI



n/n

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47
48

49

50

51

52

Tema ypoka

MHOT'OI'PaHHHUKH, CCUCHHA MHOl"Ol"paHHI/IKOB"

O0BEM Tema. O6BeM IPSIMOYTOJILHOTO
napaJienenumneaa

3anmaun 00 yaBOoeHUHU Ky0a, 0 KBapaType Kyoa;
O TPHUCEKIIUH yTiia

CrepeomeTpuyecKHe 3a/1aui, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOIO Hapalielenunesa

HpI/IKJIal[HBIe 3aga4u, CBA3aHHBIC C
BBIUHCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O
napaujicjicnmicaa

O0BEM IpAMON TPU3MBI

CrepeoMeTpHuuecKre 3aJJauu, CBS3aHHBIE C
BBIUKCIICHHEM 00bEMOB MPSIMOUN PU3MBI

[Tpuknannele 3aauu, CBA3aHHbIE C 00BEMOM
IIPSIMOM TIPU3MBI

Brruncnenne 00bEMOB TEI C TOMOIIBIO
onpenenéHHoro uaterpaga. OobéM HaKIOHHON
HPU3MBI

Brruncinenune 00bEMOB TEJ C TOMOIIBIO
onpenenéHHoro uaTerpaiga. OobEéM MUpaMuIbl

®dopmyia 06béMa nupamuibl. OTHOIIEHUE
00BeMOB NUpaMu ¢ OOLIUM YIIIOM

®dopmyna o0bEMa mupamusl. OTHOIIIEHUE
00BeMOB MUpaMuU ¢ OOIITUM YTIIOM

CrepeomeTpHuyecKHe 3aJ1auu, CBSI3aHHbIE C
00BEMaMH HAKJIIOHHOM MPU3MBbI

CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIC C
00BEMamMH TUpaMUIbI

[Tpuxnanueie 3anaqyn no reme "OOBEMBI TEN",
CBSI3aHHBIE C 00HEMOM HAKJIOHHOW MPU3MBI

[Tpuknagueie 3agaun o Teme "OOBEMBI TEN",
CBSI3aHHBIE C 00BEMOM MHUPAMUIBI

[Tpumenenne o6bEMOB. Boruncienne
paccTosHUSA 10 TUIOCKOCTH

KonTponbhas padota "O6bEM MHOrOrpaHHHKA"

[{wimHapuyeckas MOBEPXHOCTh, 00pa3yrolIHe
LWJIMHIPUYECKON TTOBEPXHOCTH

Humuuap. [IpssMoit KpyroBon HUIMHAP.
[Tmomaar MOBEPXHOCTH NWIIMHIPA

Konnueckast moBepXHOCTh, 00pa3yromme
KOHUYecKol moBepxHocTu. Konyc

CeucHue KOHYCa IINIOCKOCTBIO, HapaJlJlCJILHOﬁ
IIJIOCKOCTH OCHOBaHUA

VYceu€nnsiii konyc. M3o00pakeHrne KOHYCOB U

Bcero

KonmaectBo 9acoB

Kontponbhsie [IpakTrueckue

paboThI

paboThI



n/n

53

54

55

56

57
58
59
60

61

62

63
64

65

66

67

68

69

70

71

72

Tema ypoka

yCeuEHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTH M IMOJTHOM
MOBEPXHOCTU KOHYyCa

[Tnomane 60KOBOM MOBEPXHOCTH U IMOJTHON
MIOBEPXHOCTH KOHYCa

CrepeoMeTrpuuecKkue 3aa4u Ha
JI0OKa3aTeJIbCTBO U BHIYUCIICHUE, TOCTPOCHUEM
CEUEHU MUIMH]IPA, KOHYyCa

CTGPGOMCTpI/ILIeCKI/Ie 3aJa4dM Ha
A0Ka3aTCJIbCTBO U BBIMUCIICHUC, IOCTPOCHUCM
ceueHH HUJIMHApPA, KOHYCa

[TpuknaaHbIe 3329, CBSI3aHHBIC C [IMJIHHIPOM
[TpuknaaHbIe 3aa9u, CBSI3aHHBIC C [IUJIHHIPOM
Cdepa u map

[epeceuenue cdepbl U 1apa ¢ MIOCKOCTHIO.

Kacanue mapa u chepsl I10cKocThI0. By u
U300pakeHHe Iapa

[Tepeceuenue cdepsl u M1apa ¢ MIOCKOCTHIO.
Kacanue mapa u chepsl I10cKocThI0. By u
U300pakeHHe Iapa

VYpaBuenue chepsl. [Inomans chepsl u eé
yacTen

Cummetpus cdepsl 1 mapa

CrepeomeTpuyuecKue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIIEHUE, CBSI3aHHBIE CO
chepoil u mapom, MOCTPOCHUEM HX CEUECHUHN
MJIOCKOCTBIO

CrepeomeTpruecKkue 3a1auu Ha
JI0KA3aTeJIbCTBO U BHIYMCIIEHUE, CBSI3aHHBIE CO
cdepoit u mapoM, IOCTPOSHUEM HX CEUSHUN
IIJIOCKOCTBIO

[Tpuxnanneie 3a1a4n, CBI3aHHbIE CO cepoit U
1apoM

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYHCIICHUA B OKPY)KHOCTI/I, CTaH}IapTHBIe
mog00ust

Paznuunkbie KOM6I/IH8.I_[I/II/I TCJI BpalliICHUS U
MHOTI'OI'paHHUKOB

3agauu o Teme "Tena 1 TOBEPXHOCTH
BpalueHus"

3anaun o teme "Tena U MOBEPXHOCTH
BpanieHus"

KonTponbhas pabota "Tena u moBepXxHOCTH
BpaiueHus"

O6wém nununaapa. Teopema 06 00bEMeE

Bcero

e

KonmaectBo 9acoB

Kontponbhsie [IpakTrueckue

paboThI

paboThI



n/n

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

Tema ypoka

MpsAMOIo NUJIMHAPA

Brruncnenre 06bEMOB Tell C TOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpéM KoHyca
[Tnomaan 60KOBOI U MOIHOM MOBEPXHOCTH
KOHYycCa

CrepeomeTpuyecKkue 3a1a4u, CBI3aHHbIE C
BBIUMCJIEHHEM 00BEMOB IIMIIMH/PA, KOHYCA

[Tpuknanueie 3ana4n mo teme "OO0bEMBI U
IJI0IIaAu TOBEepXHOCTEN Ten"

O06bém mapa u mapoBoro cexkropa. Teopema 00

00wvéme mapa. [Tnomanb chepsr.
CrepeoMeTpuuecKUe 3a]a41, CBA3aHHBIE C
BBIYHCIICHUEM 00BEMOB I11apa, IIapoOBOTO
CErMEeHTa U IIapOBOT0 CEKTOpa

[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM I1apa U TUIOIAAbI0
cdepbl. COOTHOILIECHUS MEKTY TIIOLIAASIMH
MOBEPXHOCTEH M 00BbEMaMU TTOTOOHBIX TEI

[TonoGHBIe Tena B mpocTpaHcTBe. M3MeHeHue
00Bvéma npu nogobun. CTepeomMeTpruyecKkue
3aJ1a4u, CBSI3aHHBIE C BBIYMCICHHEM 00BEMOB
TeJN U IJIoUaiel MOBEPXHOCTEN

Konrtponbnas pabora "[lnomaau nopepxHocTu

U 00BEMBI KPYTIIBIX TET"

JBuxenus npoctpancTBa. OToOpaskeHusl.
JBrxeHus U paBeHcTBO ¢uryp. O0mue
CBOMCTBA JIBUKCHUN

Buae! n1BukeHMil: napauiebHbIN NEPEHOC,
LEHTpAJIbHAsA CHMMETPUS, 3€pKajbHAs
CHMMETPHUS, IOBOPOT BOKPYT MPSIMOM

[TpeobpazoBanus nonodus. [psmas u chepa
Olinepa

['eomeTpuueckue 3aaun Ha IPUMEHEHHE
JIBYDKEHUS

Kontponbnas padota "BekTops! B
npocTpaHcTae”

Ob6o6maroree noropenue 11 noHsATHit 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMaTtu3anus 3Hanuil: "[lapaniensHocTh
MPSAMBIX U INTIOCKOCTEN B TPOCTpaHCTBE"

O6o6matomee moBTopenue 11 moHsTHI 1
MeTOJ10B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3HaHuil: "BekTopsl B
npocTpaHcTae”

Ob6o6maromee noropenue 11 noHsATH 1

Bcero

KonmaectBo 9acoB

Kontponbhsie [IpakTrueckue

paboThI

paboThI



Ne Tema ypoka KonuuectBo vacos
n/n Bcero  Konrpomnbnsie [IpakTuyeckue
paboThI paboThI
MeTo10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
npocTtpaHcTse"

89 Oo6ob6maroree mosroperue 11 mousTHii 1 1
MeTOJ10B Kypca reomerpuu 10-11 knaccos,
cucremarusanus 3Haguii: "O0beM
MHOTOrpaHHHKaA"

90 Oo6ob6maroiee mosropenue 11 noHsATHH 1 1
MeTOJ1I0B Kypca reometpun 10—11 knaccos,
cucremaru3anus 3HaHui: "O0beM
MHOTOTpaHHUKA"

91 O6o6maroree moBroperue 11 mousTHii 1 1
MeToJ10B Kypca reomerpuu 10—-11 kmnaccos,
cucreMarusanus 3Haguii: "Thnomann
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"

92 (Oo6oo6maroiee nmopropenue 11 noHsITHH 1 1
MeTo0B Kypca reomerpuu 10—11 knaccos,
cucreMaruzanus 3Hanuii: "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

93 HroroBas KOHTPOJIbHAs paboTa 1 1
94 Hrorosas KOHTPOJIbHAs paboTa 1 1
95 TloBTOpenue, 0000IICHNE U CUCTEMATH3AIIHS 1

3HaHHUI
96 Vcropus pa3BUTHSI CTEPEOMETPUHN KaK HAYKU U 1

eé POJIb B pa3BUTHU COBPECMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

97 Hcropus pa3BUTHSI CTEPEOMETPUHN KaK HAYKU U 1
€€ poJib B pa3BUTHU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

98 cropus pa3BUTHSI CTEPEOMETPUHU KaK HAYKU U 1
€€ poJib B pa3BUTHU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

99 Ucropus pa3BUTHSI CTEPEOMETPUHN KaK HAYKU U 1
€€ poJib B pa3BUTHU COBPEMEHHBIX
WH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUI

100 HcTopus pa3BUTHS CTEPEOMETPHH KaK HAYKH U 1
€€ poJib B pa3BUTUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIt

101 HcTopus pa3BUTHS CTEPEOMETPHH KaK HAYKH U 1
e€ poJIb B pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTHI

102 Hctopus pa3BUTHS CTEPEOMETPHH KaK HAYKH U 1
€€ poJib B pa3BUTUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIT

OBIIEE KOJIMYECTBO YACOB I10 102 8 0
I[TPOTPAMME
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