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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBiseTCs OAHUM K3 0a30BBIX KYypCOB Ha YpPOBHE CpENHEro OOLIEro
oOpa3oBaHMs, TaK Kak 00ecleyrMBaeT BO3MOXKHOCTb M3Y4YEHHS AMCLUIUIMH €CTECTBEHHO-
Hay4YHOU HANpPaBJICHHOCTH M IMPEIMETOB F'yMaHUTapHOro nukia. Ilockosbky jormyeckoe
MBILLUIEHHE, (OPMUPYEMOE IIPU U3YUYEHUU OOYUaAIOLIUMUCS MOHATUIHBIX OCHOB T'€OMETPHH,
OpU JOKAa3aTeIbCTBE TEOPEM M IIOCTPOCHUM LETNOYKH JIOTMYECKHUX YTBEPXKACHUM IIpU
pELUICHMM TEOMETPUYECKMX 3a7a4, YMEHHME BBIIBUTaTb W ONPOBEPrarb TI'MIIOTE3BI
HEIOCPEJICTBEHHO MCHOJB3YIOTCS NMPU PELICHUHM 33]a4 €CTECTBEHHO-HAYyYHOI'O LHKIA, B
YACTHOCTH (PU3UYECKHUX 33]1a4.

[{enb ocBOEHUs MporpaMMbl yueOHOro Kypea «l'eomeTpus» Ha yriiyOlI€HHOM ypOBHE —
pa3BUTHE MHAMBUIYyAJBHBIX CIOCOOHOCTEM OOYyYaromMXCs HpPU U3YYEHHUU T'€OMETPUH, KaK
COCTaBISIONICH mpenMeTHoi obnactu «MaTtemaruka U nHpOpMaTHKay yepe3 obecriedeHune
BO3MO>XHOCTH IIPUOOPETEHUS U MCIOJIb30BaHUA OoJiee MIyOOKHX r€eOMETPUUECKUX 3HAHUN U
AecTBUM,  cnenuUYHBIX  TEOMETPHUH, U  HEOOXOJUMBIX AN YCIEUIHOTO
po(heCCUOHATILHOTO 00pa30BaHus, CBA3aHHOIO C UCIIOJIb30BAHUEM MAaTEMATHKU.

[IpuopureTHbIMM  3ajadyaMM  Kypca TE€OMETpUHM HAa  YINIyOJEHHOM  ypOBHE,
PaCIIMPSIONIMMH U YCUJIMBAIOIIUMHU Kypc 6a30BOr0 YpOBHS, SIBISIFOTCS:

pacUIMpEeHHE TMPEACTABICHUS O TE€OMETPUM KaK 4YacTH MHMPOBOM KYyJIbTYpbl U
(bopMHpPOBAaHNUE OCO3HAHUS B3aUMOCBS3M FT€OMETPUU C OKPYKAIOLIUM MHPOM;

(opMHpOBaHHUE MPEACTABIECHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O Ba)KHEHUIIMX
MaTEMaTUYECKUX MOJEIAX, II03BOJIIOIIMX ONMCBHIBATH M H3y4yaTb pA3HBIC SIBICHUS
OKPYXXAIOILIEr0 MHpa, 3HAHWE MOHATHIHOro amnmapara Mo pasgerny «CrepeoMerpus»
y4eOHOTO Kypca TeOMEeTpHH;

(GopMHpOBaHME YMEHMs BIJIAJETh OCHOBHBIMU IIOHATHUSMU O IPOCTPAHCTBEHHBIX
¢urypax 1 uX OCHOBHbIMH CBOMCTBaMH, 3HaHHUE TEOPEM, GOPMYJI U YMEHUE UX NPUMEHSTD,
YMEHHsI I0Ka3bIBaTh TEOPEMbI U HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI pEIIeHU 3a/1aY;

dbopMupoBaHHE YMEHHUs paclo3HaBaTh Ha 4YepPTEXKax, MOJEISIX M B PEaTbHOM MHUPE
MHOTOI'PaHHHKH U TeJla BPALICHUS, KOHCTPYUPOBATh T€OMETPUYECKUE MOJIEIIN;

(GopMHpOBaHME  IIOHMMaHHS  BO3MOXXKHOCTHM  aKCMOMAaTHMYECKOI'O  IIOCTPOEHUS
MaTeMaTUYECKUX TeOpui, (OPMUPOBAHUE TOHUMAHMS POJIM aKCUOMAaTUKU MPU MPOBEACHUU
pacCyKJIeHUN;

dbopMupoBaHHE YMEHHS BJIaJleTh METOJAMHU JO0KA3aTeNbCTB U AJITOPUTMOB pPEILICHHUS,
YMEHHUS HUX IPUMEHATh, IPOBOJUTH JIOKA3ATEIbHBIE PACCYXKACHUS B XOAEC pELICHUA
CTEpPEOMETPUUECKUX 3aJad M 3a7ad C MPaKTUYECKUM cojaepkKaHHeM, (OpMHUPOBaHHE
Ipe/CTaBICHUsT O HEOOXOIMMOCTH JO0Ka3aTeNbCTB NpU OOOCHOBAHMU MaTeMaTUYECKUX
YTBEPKJICHHUM U POJIM AKCHOMATHUKHU B IPOBEICHUH JE€AYKTUBHBIX PACCyKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHME HHTEJUIEKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH
oOyJarouuxcsi, I03HaBaTEIbHONM AaKTUBHOCTH, HCCIIEOBATEIBCKUX YMEHHM, KPUTHUYHOCTH
MBIILIJICHUS, HUHTEpeCca K U3Y4CHUIO TEOMETPUN;

dbopmupoBanne (yHKIIMOHAIBHOW T'PAMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: YMEHHUS
pacrno3HaBaTh NPOSBICHUS T€OMETPUUECKUX MOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B



peaNbHBIX JKU3HEHHBIX CHTYAllUAX W TPH HU3YYCHUU JIPYTrUX YyUeOHBIX TIPEIMETOB,
IIPOSIBJICHUST 3aBUCUMOCTEM M 3aKOHOMEPHOCTEM, MOJACIMPOBAHUS PEAJIbHBIX CHUTYyaluu,
UCCJIEIOBAHUSI IOCTPOCHHBIX MO/IEJIeH, MHTEPIIPETAI[MU MOJYYEHHbBIX PE3yJIbTaTOB.

OCHOBHBIMHM COJIEp)KaTEIbHBIMU JIMHUSMU ydeOHoro kypca «l'eomerpus» B 10-11
Kiaccax sBIAIOTCA: «lIpsAMble M IIIOCKOCTHM B IPOCTPAaHCTBE», «MHOrorpanHukmn», «Tena
BpallleHUs», «BEKTOpBI 1 KOOPJIMHATHI B MPOCTPAHCTBEY, «JIBUKEHUS B TPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®I'OC COO tpeboBaHuE «yMETh ONMEPUPOBATH MOHITHIMI,
peJieBaHTHBIMU T€OMETPUU Ha yriiyosi€HHOM ypoBHe oOyuenus B 10—11 kiaccax, oTHOCUTCS
KO BCEM COJIEpKaTeIbHBIM JUHUSAM y4eOHOTO Kypca, a (GOpMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpesienaeTcss He TOJIbKO IO COJEp)KaTeNbHBIM JIMHUSAM, HO M IO rojaM OO0y4YeHHs.
Copepxanne o0Opa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHHUSA
QenepanbHOil  pabouell  TporpaMmbl,  paclpefeiéHHbIM MO  rojaMm  00ydeHwus,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCAM
oOyuaroruecss o0pallaguch HEOJHOKPATHO. JTO TMO3BOJSET OPraHU30BaTh OBJAJCHHE
r€OMETPUYECKUMH TOHATHUSMU M HABbIKAMHM IOCJIEJOBATEJIbHO M IOCTYNATEIbHO, C
COOJIOICHUEM TPUHLIUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY
r€OMETPUYECKUX TMpeACTaBICHUN oOydaroumxcs, pacmupsis W yrayonss e€, oOpasys
IPOYHBIE MHOECTBEHHBIE CBSI3H.

[lepexon Kk M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3aath ycioBus ansi nuddepeHnmanuu oOydeHus, MOCTPOCHHUS WHANBUAYAIbHBIX
o0pa3oBaTeNbHbIX IMporpamMM, OOECNeYuTh YIIIYyONIEHHOE HW3YyYEHUE TEeOMETPUU Kak
COCTaBJISIIOLIEH yueOHOro npeamMera «MaremaTrukay;

MNOJATOTOBUTH O0YUYAIOIIUXCS K MPOAOIKEHUIO U3YYEHUsI MAaTEMATUKH C YY4ETOM BbIOOpa
Oynymerd  mpodeccuu,  obecredmBas ~ MPEEMCTBEHHOCTh ~ MEXAYy  OOmuM U
podeCCHOHATEHBIM 00pa30BaHUEM.

Ha usyuenue yuebHoro kypca «['eomerpusi» Ha yrinyOnéHHOM ypoBHE oTBOAUTCS 204
gaca: B 10 kimacce — 102 yaca (3 gaca B Heaenmo), B 11 kimacce — 102 gaca (3 yaca B Heeio).



COIAEPKXAHUE OBYUEHUA

10 KUIACC

IIpsiMmble M MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATHS CTEPEOMETpPHM. ToOuka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 00 aKCMOMAaTHYECKOM IOCTPOCHHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anmHo€e pacnonokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAOIINECS, TapalIe]IbHbIC
U CKpemmBaronmecs npsmele. lIpuszHakm ckpemmBaronmxcs npsMsix. llapamnenbHOCTh
IPSMBIX M INIOCKOCTEW B IIPOCTPAHCTBE: IIapajuIesIbHBIE IIPSMbIE B IIPOCTPAHCTBE,
napajuieIbHOCTh TPEX MPSAMBIX, MApajuIeIbHOCTh MPSAMOW M IUIOCKOCTH. llapamnensHoe u
LEHTpaJIbHOE MPOEKTUPOBaHUE, N300pakeHne Guryp. OCHOBHbIE CBONCTBA MapalieabHOTO
npoekTupoBanus. M3oOpaxkeHue ¢uryp B mOapauiebHOM MNPOSKIUU. YTIBI C
COHAIIPABJICHHBIMA CTOPOHAMH, yTOJ MEXIYy NPSIMBIMU B IpocTpaHcTse. [lapamnensHOCTh
IJIOCKOCTEW:  IMAapajUIeNbHbIE  IUIOCKOCTH, CBOWMCTBAa  IApPAJUICNIBHBIX  IIJIOCKOCTEU.
[Ipocreiiiiie MpoCTpaHCTBEHHbIE (UIYpbl HA IUIOCKOCTU: TETpadiap, Napalljiesenurnen,
MTOCTPOCHUE CCUCHUN.

IleprieHIMKYISAPHOCT MNPAMOM W IUIOCKOCTH: NEPHEHIAUKYJSPHBIE MpsSMBIE B
IIPOCTPAHCTBE, MNpPsSMBIE IApaUICNIbHBIE W NEPHEHIMKYJSPHBIE K IUIOCKOCTH, HPHU3HAK
IIEPIICHAUKYJSIPHOCTH TIPSIMOM M IUIOCKOCTH, TeopemMa O IMpsSMOUW NEPHEHIUKYIAPHON
mockocTu. OpTOroHanbHOE MPOEKTHpOoBaHuE. [lepneHaAnKyIsp U HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKHM JIO IUIOCKOCTH, PACCTOSIHME OT NPSIMOM 1O IUIOCKOCTH, MPOEKLUs (PUrypbl Ha
IJIOCKOCTh. [lepneHauKynsipHOCTh IIJIOCKOCTEW: MPU3HAK NEPHEHAMKYJISIPHOCTH JBYX
IockocTer. Teopema o TpEX NEPIECHANKYISAPAX.

Yriel B IPOCTPAHCTBE: YroJ MEXAY MNPAMOM M IJIOCKOCTHIO, JABYTPAHHBIA YIOJI,
JIMHENHBIA Yrojl JABYTPAaHHOTrO yria. TpEXrpaHHbld W MHOrorpaHHsle yribl. CBOWCTBa
IUIOCKUX YIJI0B MHOTrOrpaHHoro yria. CBOHCTBa IUIOCKMX M JIBYTPaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHuKH

Buapl MHOrorpaHHuKOB, pa3BEPTKA MHOrorpaHHuka. IIpu3ma: n-yronpHas mnpusma,
npsiMasi ¥ HaKJIOHHAs IPU3Mbl, OOKOBasi M MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen,
IIPSMOYTOJIBHBIA MapaJyIeenuIlel U ero cBoucrBa. Kpardaimme myTH Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oitnepa. [IpoctpanctBennas teopema [udaropa. Ilupamuna: n-
yroyibHasg NUpaMuja, NMpaBUibHAs U yced€HHas mupaMuibl. CoiicTBa pédep M OOKOBBIX
rpaHedl MpaBWIbHOW nupamuibl. lIpaBuibHBIE MHOTOIpAaHHUKH: NpPaBUJIbHAS NpU3Ma U
npaBuiIbHAs MUPaMUJIA, PABUIIbHASI TPEYTOJIbHASI MUPAMUA U TPaBUIIBHBIA TETpa’ip, KyO.
IIpencraBiienue O MPaBUIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAEKAdAP U UKOCAMP.

Boruncnenue 37€MEHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yriael. [lmomansb
OOKOBOI TMOBEPXHOCTU M TMOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IJIOIIA]b OCHOBAaHUH,
TeopemMa O OOKOBOW MOBEPXHOCTH NpsiMOM mpusMmbl. [lnomiaas OOKOBOM MOBEPXHOCTH U
NOBEPXHOCTH NPABUJILHOW MUPAMUJIBI, TEOPEMA O MUIOMAAN YCEUEHHON TUPAMU/IBI.



CummMeTpus B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUU MPABWIBHBIX MHOTOTPAHHHUKOB.
CumMeTpus B TpaBWIbHOM MHOTOTPAHHHMKE: CHUMMETPUSl MHapajUleienurena, CUMMETPHs
MPaBUIBHBIX MIPU3M, CAMMETPHUS TPABUIILHOW MUPAMU/IBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHS: BEKTOpP B MNPOCTPAHCTBE, HYJEBOM BEKTOpP, MJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPHI KOJUIMHEAPHBIE, COHAMPABJICHHBIE W MPOTUBOIOJIOKHO HAIPABICHHBIE BEKTOPBI.
PaBeHcTBO BEKTOpOB. JIEHMCTBUS C BEKTOPAMH: CIIOKEHHE UM BBIYMTAHHE BEKTOPOB, CyMMa
HECKOJIBKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4uciao. CBOMCTBA CIIOXKEHHUS BEKTOPOB.
CrolicTBa YMHOXEHHSI BEKTOpa Ha uucio. IloHsTue KoMIuIaHapHble BEKTOpPHI. [Ipu3Hak
KOMIUJIAaHAPHOCTU TPEX BEKTOpOB. [IpaBmio mapaimenenunena. Teopema O pasiioKEHUU
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTOpam. l[IpsiMoyrosibHas cucTteMa KOOpJIHMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b  MEXKIYy KOOpPAMHATAMH BEKTOpa U
KOOpJMHATAMU TOUYEK. YTOJI MEXIY BekTopaMu. CKalIpHOE NPOU3BEAECHUE BEKTOPOB.

11 KUIIACC

Tena Bpamenus

[lonaTns: IWIMHAPUYECKAas MOBEPXHOCTh, KOHWUYECKass MOBEPXHOCTh, chepuueckas
MIOBEPXHOCTb, 00pa3yrolye noBepxHocTe. Tena BpalleHus: WIKHIP, KOHYC, YCEYEHHBIN KOHYC,
cdepa, map. B3aumnoe pacmonoxenne cepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakeHne Ten BpalleHus Ha IUI0CKOCTH. Pa3BépTka muunHapa u koHyca. CummeTpus cdepsl U
niapa.

O0wvém. OcHoBHBIE CcBOWCTBA O00BEMOB Ten. Teopema 00 00BEME NPAMOYTOIBHOTO
napajuienenunena v ciaeactsus u3 He€. OO0bEM NpsAMOM M HAKIOHHOW MPU3MBL, LMWIUHJpA,
nupamMuibl 1 KoHyca. O0bEM 1apa U MapoBOro CETMEHTA.

KomOuHanum Ten BpalieHus: 1 MHOTrorpaHHukoB. [Ipu3ma, BnucanHas B LWIMHIP, ONMCAHHAS
okoio mmwmmHApa. llepeceuenue cdepbl m mapa ¢ 1wiockocTbio. Kacanme mrapa um cdeps
II0CKOCThI0. [loHATHE MHOrorpaHHuKa, OIMCAHHOTO OKOJIO cdepsl, cdepbl, BOUCAHHON B
MHOTOTPAaHHUK WJIH TEJIO BPALICHHUS.

[Tnomane MOBEPXHOCTH IMIMHApA, KOHyca, Iuiomans chepsl m e€ yacredl. [lomobue B
npoctpanctBe.  OTHomeHHe  OOBEMOB, TUIOMIAJEd  TOBEPXHOCTEH  MOMOOHBIX  QUTYD.
[IpeoOpa3zoBanue nogoOusi, romMoreTus. PemeHue 3agad Ha IUIOCKOCTH C HCHOJb30BaHUEM
CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoeHue ceueHN MHOIOIpaHHUKOB M TEJ BPALEHUs: CEYSHUsI LIUJIMHApa (TMapajuleIbHO U
NEPIEHANKYSIPHO OCH), CEYEeHHs KOHyca (TmapaijielibHble OCHOBAHHMIO W MPOXOISIIUE dYepes
BEpPIINHY), CEYEHMsI ILapa, METOJbl MOCTPOCHHUS CEUYEHUIN: METOJ CJIEJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METOJT IEPEHOCA CEKYILEH TIOCKOCTH.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B npocTtpaHcTBe. Onepanuu Haj BEKTOpaMu. BekTopHOe yMHOKEHHE BEKTODPOB.
CaoiicTBa BeKTOpHOTO yMHOKeHUs. [IpsiMoyrombHas cucTeMa KOOpPAWHAT B TPOCTPAHCTBE.
Koopaunatel BekTOpa. Pasznoskenue BekTopa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOX MHpH
peIIeHNN TEOMETPHUYECKUX 3a/1a4.

J{BMKEHUsA B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtodOpaxkenus. JIBmxeHus u paBeHcTBO ¢Guryp. Obmue cBoiicTBa
IBWO>KEHUH. Bunabl OBHKEHMN: NapajuleidbHbIA MEPEeHOC, LEHTpalbHAas CUMMETpPHs, 3epKajlbHas
CUMMETPHSI, TOBOPOT BOKPYT mpsimoii. [IpeoGpasoBanus nogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3VYJBTATBI OCBOEHUSA VYUYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBI YPOBEHb) HA YPOBHE CPEJIHETO
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBHI

1) rpaxxaanckoe BOCIIMTAHME:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3ULIMM OOyYarolmlerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA, IPE/ICTABIEHNE O MATEMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SIBJICHHUH, MPOIEIyp TPaX)TaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI U IPYTOE), YMEHUE B3aMMOJICHCTBOBATh C COIIMAIIBHBIMUA WHCTUTYTAMH B
COOTBETCTBHUH C UX (DYHKIMSIMU U HA3HAYEHUEM;

2) naTpuOTHYECKOEe BOCTIUTAHUE:

c(OPMHUPOBAHHOCTH POCCUICKON IPaKTaHCKOW UACHTUYHOCTHU, YBAKEHUS K MPOLLIOMY
M HACTOSIIIEMY POCCUHCKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOUIEHHWE K JIOCTHXKECHHSIM
POCCHMCKUX MAaTEMATUKOB U POCCUUCKOM MAaTeMaTHYE€CKOW IIKOJIbI, MCIOJIb30BAHUE STHUX
JOCTHXKEHUN B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHWE JYXOBHBIX I[EHHOCTEH pPOCCHUHCKOrO0 Hapoaa, CcHOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, HSTHUYECKOrO0 TOBEJCHHUS, CBS3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN HAYKHU U AEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JJUYHOTO BKJIaJa B
NOCTPOEHUE YCTOMYMBOTO OYIYyIIEro;

4) acTeTHYecKOe BOCIIUTAHME:

ACTETUYECKOE  OTHOILIEHHE K MHPY, BKJIIOYas O3CTETHUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jad, PEIICHUW, pPaCcCYKICHUN, BOCHPHUUMYHBOCTh K
MaTEeMaTUYECKUM acClleKTaM Pa3jInYHbIX BUJOB UCKYCCTBA;

5) puzuyeckoe BocIMTAHME:

cOPMHUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTeMaTUYECKHWE 3HAHWUA B HMHTEpPecax
3I0pOBOTO M O€30macHOro0 o0pa3a KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO
(3mopoBoe mnHUTaHWE, COAJAaHCUPOBAHHBIA PEXKUM 3aHATUA W OTAbIXa, peryJspHas
¢du3nueckass aKTUBHOCTb), (PU3MYECKOE COBEPILIECHCTBOBAHHME MPU 3aHSATUSX CIOPTUBHO-
03JI0pPOBUTENBHOMN JAEATEIBHOCTBIO;

6) TpynoBoe BocIuTaHUE:

TOTOBHOCTh K TPYAYy, OCO3HAHHWE IICHHOCTH TPYAOTIOOUS, WHTEPEC K PA3THUYHBIM
chepam mnpodecCHOHANBHOW  JESITENIbHOCTH, CBSI3aHHBIM C  MaTEeMaTUKOW © €€
NPWIOKEHUSIMHA, YMEHHME COBEpINAaTh OCO3HaHHBIM BbIOOp Oyayuied mnpodeccun u
peaNnn30BbIBAaTh COOCTBEHHBIC JKM3HEHHBIE IUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K
MaTeMaTUYeCKOMY OOpa30BaHUI0 M CaMOOOpPa30BaHMIO Ha TMPOTSKEHUU BCEH KU3HH,
FOTOBHOCTh K AKTUBHOMY Y4YaCTHIO B PEIICHUM MNPAKTUYECKUX 3ajady MaTeMaTU4eCKOU
HaIIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHHUE:

c(OPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYypbl, NMOHUMAHUE BIUSHUS COIMAIBHO-
AKOHOMMYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAIBHON CpeJlbl, OCO3HAHUE



r100ampHOTO  XapakTepa JKOJOTMYECKHUX MpoOieM, OpHEeHTalus Ha [PUMEHEHHE
MaTeMaTHUYECKUX 3HAHUM [ peuieHus 3aaad B O0JAacTH  OKpPYXKAloIIed Cpenbl,
IUIAHWPOBAHUE IIOCTYIIKOB M OLEHKM HX BO3MOJKHBIX IOCJEACTBHI IJIs1 OKpYyXKarolieu
Cpelbl;

8) neHHOCTH HAYYHOI'0 NO3HAHUA:

C()OPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKM M OOIIECTBEHHOH IpPaKTHUKW, NMOHUMAaHHE MaTEMaTHYECKONM HAayKH Kak
cepbl YEIOBEUECKON JAEATEIbHOCTH, J3TAlloB €€ pa3BUTHUS U 3HAYUMOCTU JUIsl Pa3BUTHUSA
LUBWIN3AIMM, OBJAJCHUE SA3BIKOM MaTE€MaTUKW W MaTeMaTH4YEeCKOW KyJIbTYpOH Kak
CPEICTBOM MO3HAaHUSI MHPA, TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEA0BATEIHCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATDBI
Ilo3naBaTeibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

ba3oBble 1ornueckue AecTBUS:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKA MATEMATHUYECKUX OOBEKTOB,
NOHATUN, OTHOIICHWH MEXIy TOHATUSAMHU, (OPMYIUPOBATH OMpEICIICHUs TOHATHUH,
yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KIAaCCHU(UKAIIMU, OCHOBAaHWS Il O00OOIICHUS U
CpaBHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

BOCTIIPUHUMATh, (OPMYIUPOBATH U MPEOOPa30BHIBATh CYXKICHUS: yTBEPAUTEIbHBIC U
OTpHIIaTEeNbHBIC, EAMHUYHBIC, YaCTHBIE U OOIIIHE, YCIOBHBIC,

BBISIBJISITH MATEMAaTHIECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHUBOpEYHs B haKTax,
JAHHBIX, HAONIOMCHHUSIX W YTBEPXKICHUSX, NpemjaraTh KPUTEPUH [JI1 BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

JIeNiaTh BBIBOJBI C MCIOJIH30BAaHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOATEIHLHO JTOKA3aTEeIbCTBA MATEMATHUECKUX YTBEPKIACHUHN (TIPSIMbIE
U OT MPOTHUBHOTO), BHICTPAWBATh ApTyMEHTAINIO, TIPUBOIUTH PUMEPHI M KOHTPIIPUMEPHI,
00OCHOBBIBATh COOCTBEHHBIC CYXKICHHS W BHIBOJIBI;

BBIOMpaTh CMOCO0 pelieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelleHus, BBHIOMpATh HaWOoJiee TMOAXOAAIUN C YYETOM CaMOCTOSTEIHHO BBIJICICHHBIX
KpUTEPUEB).

ba3oBble uccienoBarebCcKue 1eMCTBUSA:

UCTIONB30BaTh  BOTMPOCHI  KaK  HMCCIICNOBATENbCKUA  MHCTPYMEHT  TO3HAHWUS,
dbopMyIupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUYUE, MpoOJIeMy, YCTaHABIUBATH
HMCKOMOE U JJaHHOE, ((POPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTh CAMOCTOSITENIbHO ~CIUIAHUPOBAHHBINA JKCIIEPUMEHT, MCCIECIOBAHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYEeCKOTO OOBEKTA, SIBJICHUS, TPOIECCa, BHISBICHUIO
3aBHCHMOCTEH MEXIy 00bEeKTaMH, IBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITENILHO ~ (OPMYIUPOBAaTh OOOOIIEHHWS W  BBIBOABI IO  pe3yibTaTaM
MPOBEACHHOTO HAOJIOACHUS, WCCICAOBAHUS, OICHWBATH JOCTOBEPHOCTHh MMOJYYEHHBIX
PE3yNbTATOB, BHIBOJIOB M 000OIIECHNUI;



MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTAThH MPEANOI0KECHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

PabGora ¢ undpopmanmeii:

BBISABIIATH AePUUINTHI WH(GOPMAIMH, JaHHBIX, HEOOXOAUMBIX IJIsi OTBETAa HA BOMPOC U
IUI pellIeHUs 3a]a4uu;

BbIOMpaTh HMHGPOPMAIMIO W3 MCTOYHMKOB PpA3IUYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3UpOBaTh M MHTEPIPETUPOBATh MH(OPMAIUIO pa3IMYHBIX BHIOB U (HopM
HpeACTaBICHHUS;

CTPYKTYpUpOBaTh HWHGPOpPMALMIO, TMPEACTaBIATH €€ B  Pa3IUYHbIX (opMmax,
WTIOCTPUPOBATH IpapuuecKH;

OLICHHMBATh HANE&KHOCTh HH(OpPMALMU IO CaMOCTOATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS

Oo0mmenue:

BOCIIPHHUMATh U (OPMYJIUPOBATH CYXKIACHHUS B COOTBETCTBUU C YCIIOBUSIMH M IICIISIMU
oOIIeHus, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M IMHCHMECHHBIX
TEKCTax, OdaBaTb ITOSACHCHUA IIO XOI[y peHIeHI/IH 3agadyu, KOMMGHTHpOBaTB HOHy‘-IGHHBIfI
pe3ynbTarT;

B X07I¢ 00CYXICHUS 3aaBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOW TEMbI, IIPOOJIEMEI,
perraeMoii 3a1aun, BEICKAa3bIBaTh UJICH, HAIICJICHHBIC Ha MIOUCK PEIIEHHUs, COTIOCTABIIATh CBOU
CY)KIEHUS C CYXICHUSAMU JPYTUX Y4YaCTHUKOB JHMAJIoTa, OOHApYXUBaTh paszinyue u
CXOJICTBO TIO3UIUH, B KOPPEKTHOU (popme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,

HpeI[CTaBJ'IﬂTB pCSYHbTaTBI peHIeHI/Iﬂ 3agadyu, BKCHepI/IMeHTa, HCCiacaoBaHusd, HpOGKTa,
CaMOCTOSATENIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Yy4€TOM 3ajad TPE3eHTAllud |
0COOEHHOCTEH ayUTOPHH.

PerynsiTuBHbIE YHMBepPCcaJbHbIe YueOHbIe 1eiCTBHSA

Camoopranusanus:

COCTaBJISITH IJIaH, aJTOPUTM pEUIeHUs 3aJaud, BHIOUpATh CIOCOO pElIeHHs ¢ YYETOM
UMCIOIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yIETOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTEJJIEKT:

BJaJIeTh HABBIKAMM TI03HABATENBHON pedIIeKCUH KaK OCO3HAHHUS COBEPIIAEMbIX
JNEUCTBUA W  MBICIUTENBHBIX TPOIECCOB, WX pE3YyJIbTaTOB, BIAJETh CIOCOOaAMU
CaMOITPOBEPKH, CAMOKOHTPOJIS MPOLECcCa U Pe3yJIbTaTa PEIICHHs] MAaTEMAaTUYECKOH 3a/1auu;

MPEABUJIETh TPYIHOCTU, KOTOPbIE MOTYT BO3HHKHYTh IPHU PEIICHUU 3aJl1a4yd, BHOCUTH
KOPPEKTUBbI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB, JIaHHBIX, HAWJACHHBIX
OIIKUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yJabTaTa IEIU W YCIOBUSAM, OOBSICHATH NPUUUHBI
JTOCTKCHUST WM HEJOCTIDKCHHSI PE3YJIbTaTOB JACSATENHHOCTH, HAXOAUTH OIIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.



CoBMecTHasi 1eATEIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUAYaTbHOW pPabOTHI
Ipy pelieHnH y4eOHBIX 33/1a4, IPUHUMATh LEIb COBMECTHOH AEATENbHOCTH, TIAHUPOBAThH
OpPraHU3allMl0 COBMECTHOW paboThl, pacmnpeneisTb BHAbI pPabOT, JOrOBapUBATHCA,
oOCy>XIaTh MPOIIecC U pe3yabTaT paboThl, 00001IaTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBLIX opMax paboThl (00CykaeHUsI, 0OMEH MHEHUM, «MO3TOBbIE
IITYpMBI» U WHBIE), BBIIOJHATH CBOIO 4acTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBHS C
APYTUMH YJ€HaMU KOMaH]Ibl, OIICHWBAaTh KAa4eCTBO CBOETO BKJaJa B OOLIUI MPOIYKT MO
KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

IHPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyyaromuiics HayqYuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU IOHATUSAMHU CTEPEOMETPUH IIPU PELICHUHN 3a]1a4
Y MIPOBEICHUN MAaTEMaTHUECKUX PacCyKICHUI;

e IIPUMEHATh AaKCUOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX I[PU PELICHUU
reOMETPUUYECKUX 33/1a4;

e KJaccU(UIUPOBATH B3AUMHOE PACIIOIOKEHHE MIPSMBIX B IPOCTPAHCTBE, MIIOCKOCTEH
B IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHATUIMHU, CBSI3aHHBIMHU C YIJIAMH B IPOCTPAHCTBE: MEXKY
NpsIMBIMU B IPOCTPAHCTBE, MEXKTY MPSMON U TIOCKOCTbIO;

e CBOOOIHO OMEPUPOBATH NOHATUAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BUIbl MHOTOTPAHHHUKOB (IIpU3Ma, MUPaMHUJA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

e KJaccU(pUUUPOBATh MHOTOTPAaHHUKH, BbIOMPAsi OCHOBAHUS AJIs1 KJIaCCU(PUKALIUY;

e CBOOOJHO OMEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C CEUYEHHEM MHOTOTPAaHHHUKOB
IJIOCKOCTHIO;

e BBIIOJHATH NAPAIEIBHOE, IEHTPAJIBbHOE U OPTOTOHAIIBHOE ITPOEKTUPOBaHUE (PUTYD
Ha IJIOCKOCTb, BBIIOJIHATh U300paykeHUs! GUTYp Ha IUIOCKOCTH;

e CTPOUTh CEUEHUS MHOTOTPAHHHMKOB  pPAa3IMYHBIMM  METOJAMH,  BBINOJIHATH
(BBIHOCHBIE) TUJIOCKHME YEPTEKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BHI
CBEpXY, COOKY, CHU3Y;

e BBIUHCIATH IUJIOLIAJM TOBEPXHOCTEM MHOTOTPAaHHUKOB (MpU3Ma, NHpPaMUAA),
reOMETPUUYECKUX TEJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO OMEpPUPOBATH MOHATHSIMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBI;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOLIUMHU BEKTOPAM U KOOpJIWHATAM
B IIPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJl BEKTOpaMU;

e pemaTh 33JaYd Ha JOKA3aTeIbCTBO MATEMAaTHYECKUX OTHOIIECHUH U HAXOXKICHHUE
F€OMETPUUYECKUX BEJIMYUH, TPUMEHSS W3BECTHBIE METOJAbl TMPHU  PELICHUH
MaTEMaTUYECKUX 3a7a4 MOBBIIEHHOTO U BEICOKOTI'O YPOBHS CJI0KHOCTH;



MPUMEHSITh npocTennme IpOrpaMMHBbIE cpencTaa U AIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IPU PELIEHUH CTEPEOMETPUUECKHUX 3a/1a4;
U3BJIEKaTh,  NPeoOpa3oBbIBATH W HUHTEPHOPETHUPOBATH  MHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEACTaBICHHYIO Ha YepTexkax U
pPUCYHKaX;

IPUMEHATH IIOJIyYEHHBbIE 3HAHUS HA IPAKTUKE: CPaBHUBAaTh M aHAJIU3UPOBATH
peanbHbIE CUTYAllMH, IPUMEHATh U3YUEHHBIE MOHITHUS B IMPOLECCE OUCKA PELICHUS
MaTEeMaTUYeCKu  Cc(OpMYyIHPOBAHHON  MpPOOJIEMbl, MOJETUPOBATh  peajbHbIC
CUTyallud Ha $3bIKE TE€OMETPHUM, HCCIEI0BAaTh IOCTPOEHHBIE MOJEIU C
MCIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUN U TeopeM, almapara aareOpbl, pemarhb
MIPAKTUYECKHE 3a/1a4H, CBA3AHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH;
UMETh MPEACTABICHHUS] 00 OCHOBHBIX 3Tallax pa3BUTHA F€OMETPUU KaK COCTABHOM
4acTH (pyH/IaMEHTA Pa3BUTHUSI TEXHOJIOTUH.

K koniy 11 kiaacca oOyyaromuiicss HayqYuTCs:

cBOOOHO ONEPUPOBATh MOHATUSMH, CBI3aHHBIMU C IMJIMHIAPUYECKON, KOHUYECKOU
1 c(hepuIecKOil TOBEPXHOCTIMU, OOBSICHATH CITOCOOBI TIOJTyYCHHUS;

OIIEpUPOBATH MOHATUSIMH, CBSI3aHHBIMU C T€JIaMU BPAICHUS: LIWIMHAPOM, KOHYCOM,
chepoit u mapow;

pacrno3HaBaTh Tela BpalleHus (UUIUHAP, KOHYC, cdepa U map) U OOBSICHITH
CIOCOOBI MMOTYYEHUS TEN BPAILCHHUS;

KJIacCU(PUIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPBI U MIOCKOCTH;

BBIUUCIISITh BEJIMYMHBI AJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIIECHUs, O0BbEMBI U
IUIOIIAIM TTOBEPXHOCTEW MHOTOTPAHHUKOB U TE€J BpAlllEHUs, TEOMETPUUECKUX TEI C
npUMEHEHHEM (HOpPMYII;

cBOOOHO ONEPUPOBATH MOHATUAMHU, CBA3AHHBIMU C KOMOWHAIIMSAMU TEJl BpAIICHUS
1 MHOTOTPaHHUKOB: MHOTOIPAaHHHUK, BIIMCAaHHBIM B c(epy M OMMCAaHHBIN OKOJIO
cdepsl, cdepa, BIMCAaHHAS B MHOTOI'PAaHHUK WM TEJIO BpAILlEHUS;

BBIUHCIISATh COOTHOIIGHUS MEXIy IUIOMIAJAMHU TIOBEPXHOCTEH u 0o0BEMamu
ITOJJOOHBIX TCII;

n300paxaTh u3ydaemble (UTYPHI, BBHIMOIHITH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PUCYHKOB IPOCTBIX O0BEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHMUS
TEJ BpAILCHMUS,;

U3BIIEKAaTh,  UHTEPIPETUPOBaTH U  MPeoOpa3oBbIBaTh  MHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEACTABICHHYI0 HAa YepTexax H
PUCYHKaX;

CBOOO/IHO OIIEPUPOBATH MIOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPALUY HAJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOI crcTeMe KOOPAMHAT;

pelath TeOMETpPUYECKHE 3aJayd Ha BBIYHMCICHHE YIJIOB MEXAYy NPAMBIMH U
IUIOCKOCTSIMHM, BBIUMCIIEHHE PACCTOSHUNA OT TOYKHM [0 IJIOCKOCTH, B LIE€JIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/A ITPU PELICHUN;



CBOOOJHO OTEPUPOBATH MOHITHSMHU, CBS3aHHBIMHU C JBUKEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUI;

BBHITIOJTHATh M300pakKE€HUsS MHOTOTPAHHUKOB M TEJl BpalllCHUS NPHU MapaijieIbHOM
nepeHoce, IMEHTPAIbHOM CHMMETPHUH, 3€pPKalbHOW CHUMMETPUM, IIPH TOBOPOTE
BOKPYT MPSIMOH, PpeoOpa3oBaHus TIOI00MS;

CTPOUTh CEUYEHUSI MHOTOTPAHHMKOB U TE€JI BpallCHUs: CEUCHHS IWIMHIpA
(mapayuienbHO W TEPICHIMKYJISIPHO OCH), CeYeHUs KoHyca (mapajuieibHbIe
OCHOBAHHUIO U TIPOXOAIIUE YEPe3 BEPIINHY), CEUCHUS 11apa;

UCIIOJIb30BaTh METOJIbI MTOCTPOCHUSI CEUEHMUM: METOJ| CJIEJAOB, METOJ| BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEH IIIOCKOCTH;

JIOKa3bIBATh FEOMETPUUYECKHUE YTBEPKICHHUS;

NPUMEHSITh TEOMETpHUYEeCKUE (aKThl I PEIICHUS CTePEeOMETPUUYECKUX 3ajad,
IPEANOJIaraloIIuX HECKOIbKO IIArOB PEIICHUS, €CIM YCIOBUS MPUMEHEHUS 3a1aHbl
B SIBHOW U HESIBHOU (popme;

pelmaTth 3ajladd Ha JI0Ka3aTelIbCTBO MATEeMAaTUYECKUX OTHOIICHUN M HAXOXKICHUE
r€OMETPUYECKUX BEJIMYUH;

IPUMEHSTh MPOTPAMMHBIE CPEJICTBA U AJIECKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBbI
P PEIICHUU CTEPEOMETPUUCCKUX 3a/1ad;

MPUMEHSTh TOJIyYEHHbIE 3HAHMS Ha MPAKTUKE: CPaBHUBATHb, AHAIMU3UPOBATH M
OIICHUBATh pEaJbHbIE CUTYyallUH, NPUMEHATh W3YUYCHHbIC TOHSITHUS, TEOPEMBI,
CBOWCTBA B TpOIECCE IIOMCKA pEIICHUS MaTeMaTH4ecKu ChOpMYIHMpOBaHHOMN
poOJIeMbl, MOACIMPOBATh PEAIbHBIC CUTYallMM Ha SI3bIKE T€OMETPUM, UCCIIEIOBATh
MOCTPOCHHBIE MOJIEIM C HMCIOJIb30BAHUEM T€OMETPUUECKUX TOHATHH U TEOpeM,
anmapara ajareOphl, pemaTh MPAKTHYECKUE 3a7add, CBS3aHHBIC C HAXOXKICHHUEM
r€OMETPUYECKUX BEJIMYUH;

UMETh MPEJICTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUU KaK COCTaBHOM
yacTu (pyHIaMEeHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KouunvecTBo DJIeKTPOHHbIE
Ne 4acoB (undposbie)
HanmeHoBaHue pa3/ieJioB ¥ TEM NMPOrPamMMbI
n/n oOpa3oBaTe/ibHbIE
Bcero KP
pecypcbl
BBenenue B CTEPEOMETPUIO 23 1 https://resh.edu.ru/
5 B3auMHOe pacnonoxeHue NpsMbIX B 6 0 https://resh.edu.ru/
MIPOCTPAHCTBE
[TapamienbHOCTb NPAMBIX U IUNIOCKOCTEN B g 0 https://resh.edu.ru/
IIPOCTPAHCTBE
[lepneHAUKYISAPHOCTD NPSIMBIX U 25 i https://resh.edu.ru/
IIJIOCKOCTEN B POCTPAHCTBE
Yr1ibel u paccTostHus 16 1 https://resh.edu.ru/
MHoOrorpaHHUKH 7 1 https://resh.edu.ru/
BeKTc)pLI B IIPOCTPAHCTBE 12 0 https://resh.edu.ru/
[ToBTOpenwue, 0600IICHNE U s 5 https://resh.edu.ru/
CHCTEMATHU3AIMS 3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6
11 KJIACC
KoanuectBo DJIeKTPOHHbIE
Ne 4acoB (uudgposbie)
HanmeHoBaHue pa3/iesioB ¥ TeM NPOrpaMMbl
n/n o0pa3oBaTe/ibHbIE
Bcero KP
pecypcsl
1 AHaJUTHYECKAS TCOMETPHS 15 1 https://resh.edu.ru/
5 [ToBTOpEHME, 0600IICHNE 1 s | https://resh.edu.ru/
CHUCTEMATHU3ALUs 3HAHUHN
3 O06BEM MHOTOTpaHHHKA 17 1 https://resh.edu.ru/
4 Tena BpameHus 24 1 https://resh.edu.ru/
5 [Tomaau MOBEPXHOCTU U OOBEMBI 9 | https://resh.edu.ru/
KPYTJIBIX TENI
6 JIB>KEHUA 5 1 https://resh.edu.ru/
; [ToBTOpEeHme, 0600IICHNE 1 17 5 https://resh.edu.ru/
CHUCTEMATHU3aIUs 3HAHU I
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuectBo
Ne Tema ypoka 1acos
n/n yp
Bcero KP

OcHOBHBIE TIpaBUIIa N300pPKEHHUS HA PUCYHKE TUTOCKOCTH, TTAPaJUIEIbHBIX MPSMBIX
(OTpe3KOoB), cepeIMHBI OTPE3Ka

[TonsTHS CTEpeOMETpUH: TOUKA, ITpsIMasi, INIOCKOCTh, IPOCTPaHCTBO. OCHOBHBIE
IpaBujIa H300paKEHUS Ha PUCYHKE TUIOCKOCTH, MapalIeIbHbIX MPSIMBIX
(OTpe3KOoB), CepeIMHBI OTPE3Ka

ITonsTHs: nepecekarouuecs MIOCKOCTH, IEPECEKAIOINECS IPSIMast U MIJI0CKOCTh;
MIOJIYTIPOCTPAHCTBO

[ToHsATHS: IEepeceKaroIuecs MIOCKOCTH, IIEPECEKAIOIIUECS MTPSIMAast U TUIOCKOCTD;
MO POCTPAHCTBO

MHororpanHuKH, ©300pa)KeHHE MPOCTEUIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOIUX O0BEKTOB

MHororpanHuKH, ©300pa)KeHHE MPOCTEUIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBHS U3 HUX

AXCHOMEI CTCPCOMCTPHHU U NICPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE CIIeACTBUS U3 HUX. CrOCOOBI 3a/1aHus IPSIMBIX
1 TIJIOCKOCTEH B mpocTpaHcTBe. O003HAYCHUS TPSIMBIX U TIOCKOCTEH

10

N300pakenue ceueHuil mupaMusl, Kyoa v Ipu3Mbl, KOTOPBIE IPOXOIAT Yepe3 UxX
pé€6pa. N3o0pakeHne nmepeceueHus moayuyeHHbIX ITOCKOCTeN. PackpammBanue
MTOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETaMU

11

N300pakenue ceueHuil mupaMusl, Kyoa v Ipu3Mbl, KOTOPBIE IPOXOIAT Yepe3 uxX
pEbpa. N3o0paskeHne nepecedeHus! MOTyIeHHBIX II0CKoCTel. PackpammBanue
MOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU

12

N300paxkeHue ceueHnit MUpaMuibl, Ky0a U MPU3MbI, KOTOPBIE MMPOXOJIAT Yepe3 X
pEbpa. N3o0paskeHne nepecedeHust MOTYICHHBIX II0CKoCTel. PackpammBanue
MOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU

13

N3o6paxenune ceuyeHuit mupamMuabl, Kyda 1 Mpu3Mbl, KOTOpPbIE IPOXOAST Yepe3 Ux
pé€6pa. N3o0pakeHne nmepeceueHus MmoayuyeHHbIX ITOCKOCTeN. PackpammBanue
MTOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETaMU

14

Merton cnenoB 1uisl HOCTPOCHUS CEUCHMI

15

Merton cienoB uist MOCTpoeHus ceueHuil. CBOICTBa epeceueHnil IpsSMbIX U
IJI0CKOCTER

16

Merton cnenoB 1isi TOCTpOeHUs ceueHnil. CBOMCTBA MepeceueHn i MPsAMbIX U
IIOCKOCTEHN

17

[TocTpoenue ceueHuii B nupamue, Kyoe rno Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3alHCh IIaroB MOCTPOCHUS

18

[TocTpoenue ceueHuii B nupamuie, Kyoe rno Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX qepTen(ei/’I U1 3alvChb MaroB MOCTPOCHUA




[TocTpoenue ceueHuii B nupamue, Kyoe rno Tpém Toukam Ha péopax. Coznanue

19 BBIHOCHBIX YEPTEKEW U 3aIlMCh I1aroB MOCTPOEHUS 1

20 [ToBTOpenue mrannmeTpun: Teopema o MPOMOPIMOHANTBHBIX oTpe3kax. [logooue |
TPEYrOJIbHUKOB

71 IToBropenue mianumerpun: Teopema MeHenas. Pacdersl B cedeHUsAX Ha 1
BBIHOCHBIX 4YepTexax. McTopus pa3BUTHA IIIIAHUMETPUH U CTEPEOMETPUN

22 KonTtpouabsHnas pa6ora "Axcuomsbl crepeomerpuu. Ceyenus' 1

” B3aumHoOe pacnonoxeHue NpsmMeIX B IPOCTpaHCTBe. CKpEIMUBAIOIIAECS MIPSIMBIE. |
ITpu3Haku ckpemuBaromuxcs NpAMbIX. [lapamiensHblie IpsMble B IPOCTPAHCTBE
TeopeMa 0 CylIECTBOBAaHUM U €IMHCTBEHHOCTH IIPSIMOM NapaJlIeIbHOM JaHHOU

24 IIPSIMOM, IIPOXOIALIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JICKAILECH Ha JaHHOMU 1
npsiMoi. JIeMMa o nepecedeHnn napauleabHbIX NPSMBIX IIIOCKOCTBIO

75 [TapamiensHOCTB TpeX MpsAMBIX. TeopeMa 0 TpEX napajuleIbHbIX MPsAMBIX. Teopema 1
0 CKpELIMBAOIINXCS MPSIMBIX

26 [TapannensHoe poexkTpoBaHue. OCHOBHBIE CBOMCTBA MAPaLIEIbHOTO |
IPOEKTHPOBaHus. M300paxeHne pa3HbIX GUryp B apajuleIbHON NPOEKLUN

27 [lenTpanbHas IpoeKLUs. YTOJ C COHANIPABICHHBIMU CTOPOHAMU. YTOJI MEXIY 1
IPSIMBIMU

73 3aza4yu Ha JOKa3aTeIbCTBO M MCCIIE0BAHUE, CBSI3aHHBIE C PACIIOIOKEHUEM |
MPSIMBIX B IPOCTPAHCTBE
[ToHsTHA: MapaIeaTbHOCTh NPSIMOM U TIJIOCKOCTH B TpocTpaHcTBe. [Ipu3Hak

29 MapajyIeIbHOCTH MPAMON U MIIOCKOCTU. CBOMCTBA MapauieIbHOCTH PSIMOM U 1
IIJIOCKOCTH

30 I'eomeTprueckue 3aa4un Ha BEIYMCIICHUE U JOKA3aTEIbCTBO, CBA3aHHBIE C |
MapaJUIEIbHOCTBIO NMPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE

31 ITocTpoeHue ceueHusl, MPOXOIALIETO YEPE3 JaHHYIO NPAMYIO Ha YEPTEKE U |
[apaJuIeIbHOTO APYTroM MpsMoi. Pacd€r oTHOIIEHUI

1 [TapannensHas npoekuys, IPUMEHEHUE JUIs TOCTPOSHMSI CeYeHUl KyOa n |
napasenenumnena. CBoWcTBa napauiesienunea u Mpru3Mbl

33 [TapamenpHble I0CKOCTU. [IpU3HAKK ApANIENBHOCTH IBYX IUIOCKOCTEN 1

34 Teopema o0 mapamienbHOCTH U €IMHCTBEHHOCTH IUIOCKOCTH, ITPOXOISALIEH uepes |
TOUYKY, HE IPUHAAJIEKAILYIO TaHHOM IJIOCKOCTU U CIEACTBUS U3 HEE

35 [TocTpoenue ceuenunii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Coznanue |
BBIHOCHBIX YEPTEKEH U 3aIIMCh 1IaroB MOCTPOEHUS

36 CaoiicTBa napamienbHbIX INIOCKOCTEN: O MAPAJIIIEIIBHOCTH MPSAMBIX IIEPECECUECHHUSI |
IIpY NIEPECEUCHUU JBYX MapalIeIbHBIX INIOCKOCTEN TPEThEU
CaoiicTBa napasuieabHbIX MIOCKOCTEN: 00 0Tpe3Kax MapauieNbHbIX IPSIMBbIX,

37 3aKJIIOYEHHBIX MEKY I1apajuIeIbHBIMU IIJIOCKOCTSMU; O MIEPECEUYEHUN MIPSIMOM C 1
JBYMsI TapaJlJIEIbHBIMU JIOCKOCTSIMU

38 [ToBTopenue: Teopema [Mudaropa Ha mmockocTu 1

39 IToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJIBHOTO TPEYTOJbHUKA 1

40 CBoiicTBa Ky0a U MPSMOYTOJIFHOTO TapaJljIeIIeIHIIeIa 1

41 Brruucrienye uiiH OTpe3KOB B KyOe U MPSMOYTOJIbHOM Hapaliesienune e 1




[lepneHqUKYIAPHOCTD NPSMOM U INIOCKOCTH. [Ipu3HaK nepnesauKyIspHOCTH

42 . 1
MIPSIMOM U TUIOCKOCTH

13 [TepieHAMKYASAPHOCT MPSIMOi U TIIOCKOCTH. [[pU3HAK EpIIEHAUKYISIPHOCTH |
MPSAMOU U TJIOCKOCTH

44 Teopema o cylieCTBOBaHUM U €AMHCTBEHHOCTH MPSIMON, IPOXOAIIEH Yepe3 TOUKY 1
MIPOCTPAHCTBA U NMEPIEHAUKYISIPHON K INIOCKOCTH

45 [I1nockocTH U epNEeHANKYISPHBIE UM NIPSIMbIE B MHOTOI'PAaHHUKAX 1

46 [ImockocT ¥ EpNEHIUKYJISIPHBIE UM TIPSIMbIE B MHOTOTPaHHHUKAX 1

47 Ilepnenaukynsp u HaknoHHas. [locTpoeHue nepneHaANKyIsapa u3 TOYKH Ha |
MPSIMYIO

43 [lepnenaukynsap u HaknoHHas. [locTpoeHne neprneHauKyIspa U3 TOYKH Ha |
PSAMYIO

49 Teopema o Tpéx mepneHANKYIIsIpax (Mpsmas ¥ oOpaTHas) 1

50 Teopema o Tpéx nepneHANKYIsApax (MpsiMas U oOpaTHA) 1

51 VYron Mexay CKpenuBaromUMHUCS MPSIMbIMU 1

52 ITouck neprneHauKyIApHBIX NPSMBIX C IOMOIIBIO IEPIEHANKYIISPHBIX JIOCKOCTEN 1

53 OpToroHaJIbHOE MPOECKTUPOBAHKE 1

54 [TocTpoenue ceueHuit Kyoa, IpU3MBbI, MPABUIBHOIN MUPAMUIBI C TIOMOIIIBIO 1
OPTOTrOHAJILHOM IIPOEKIIUU

55 [TocTpoenue ceuenunii kKyba, MpU3MBbI, MPABHJILHON MTUPAMUIBI C TTOMOIIBIO |
OPTOTOHAJILHOW MPOEKIUU

56 CummMeTpus B IPOCTPAHCTBE OTHOCUTENBHO TJIOCKOCTHU. [I1mockocTn cuMmMeTpuii B |
MHOT'OTPaHHUKAX

57 [Ipu3Hak nepneHaAuKyJISPHOCTH IPSIMOM U INIOCKOCTH KAaK CJIEICTBUE CUMMETPUHU 1

58 [IpaBuiibHBIE MHOTOTPAHHUKH. Pacy€T pacCTOSIHUIM OT TOYKH 10 IJIOCKOCTH 1

59 IIpaBunbHBIE MHOTOIPaHHUKU. Pac4€T pacCcTOSHUN OT TOYKH 10 INIOCKOCTH 1

60 CriocoObl OMYCTUTH NEPIEHANKYISAPBI: CAMMETPHUS, CABUT TOUKH I10 MapajielbHON |
NpAMO

61 CaBur no HenapauienbHON IPSIMOM, U3MEHEHUE PACCTOSHUMN 1

62 KonTposbHas padora ""B3anmMHoe pacnoJio:keHne NpsiMbIX U IVIOCKOCTEH B |
npocrpancrse'

63 [ToBTOpEeHME: yroy Mexay NpsSMbBIMU Ha IJIOCKOCTH, TPUTOHOMETPHS B |
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB

64 IToBTOpPEHME: YrOa MEXKAY CKPEIIHMBAIOIIUMHUCS IPSIMBIMU B IPOCTPAHCTBE 1

65 ['eomeTpuyeckne MeTO bl BEIYUCIEHUS YIJIa MEXY MPSIMBIMUA B MHOTOIPaHHHUKAX 1

66 JIByrpanHbIil yroji. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIJia 1

67 [Tepnienaukymnsipubie mI0cKOCTU. CBOKWCTBA B3aUMHO MEPHEHIUKYISIPHBIX |
IIJIOCKOCTEN

68 [Ipu3Hak nepneHIuKyJISIPHOCTH IJIOCKOCTEH; TeopeMa O MPSAMOUN epeceyeHust |
JBYX IJIOCKOCTEN NEPIEHANKYIIAPHBIX TPEThEN MIIOCKOCTH

69 [TpsMoyronbHBII Mapauienenunen; Kyo; n3MepeHus, CBOICTBa MPSIMOYTOJIBHOTO 1

napajjiejacnuicaa




70

TeopeMa 0 nuaroHany NpsAMOYTOJIbHOTO NapajljIeenuea v CIeACTBUE U3 HeE

CTGpGOMCTpI/I‘IeCKI/Ie " IPUKIAJHBIC 3a4a4u, CBA3aHHBIC CO B3AUMHBIM

& PacroI0KEHUEM MPSAMBIX U IUIOCKOCTH 1
7 IToBTOpEHME: CKpELMBAIOLINECS MIPSMBIE, TapAJIEIbHBIE IIJIOCKOCTH B |
CTaHJApPTHBIX MHOTOI'PaHHUKAX
7 ITapa napaienbHbIX IIJI0CKOCTEN Ha CKPEIMBAIOIIMXCS IPSIMBIX, PACCTOSIHUE |
MEXy CKPEIMBAIOIMMUCS IPSIMBIMU B IIPOCTBIX CUTYaLUSIX
74 PaccTosiHue OT TOYKH 10 TIIOCKOCTH, PACCTOSIHUE OT MPSIMOM 710 MIIOCKOCTH 1
75 Boruncnenne paccTOSHUN MEXy CKPEIMBAIOIMMUCS IPSIMBIMU C TIOMOILBIO |
NEPIEHIUKYISPHON MII0OCKOCTU
76 TpéxrpaHHbIil yroj, HEpaBeHCTBA I TpeXrpaHHbIX yrioB. Teopema [Tudaropa, |
TEOpEMbI KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yIiia
77 DneMeHTHI ChEePUIECKON TeOMETPHH: T€OAe3UUECKIE IMHUN Ha 3emiie 1
78 KonTtpouabsHnas pa6ora "¥Yribl n paccrosiHus' 1
79 Cucremaru3zanus 3HaHUW "MHOTOTpaHHUK U €70 JIEMEHTHI" 1
80 ITupamupa. Buael nupamun. [IpaBunbsHas nupamuna 1
81 [Tpusma. [Ipsamas u HakIoHHas npu3Msbl. [IpaBriibHas pu3mMa 1
82 [Tpsmoii mapasuienenunen, NPSIMOYTOJIbHBINA Mapaiesienune, Kyo 1
83 Brinmykibsie MHOTOrpanHuKU. Teopema Ditnepa 1
24 Beinyxiible MHOrOrpanHuku. Teopema Oitnnepa. [IpaBuibHbIe U NOTYIIPaBUIIbHBIE 1
MHOT'OTPaHHUKH
85 KoutpoabHas padora "MHororpaHHuku' 1
86 ITonsTHEe BEKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEKTOPOB 1
89 [IpaBuno mapasmienenumnena 1
90 YMHOKEHUE BEKTOpa Ha YUCIIO 1
91 Paznoxenue BekTopa 1o 6a3zucy TpéX BEKTOPOB, HE JISKAIIHUX B OJAHOM MIOCKOCTH 1
92 CxkansgpHoe npou3BeIeHNUE 1
93 Beluncrnenue yria Mexy BEKTOpaMu B IIPOCTPAHCTBE 1
94 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1
95 IIpocreiimune 3a1auu ¢ BEKTOpaMH 1
96 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1
97 IIpocreiimune 3a1aum ¢ BEKTOpaMH 1
98 O0001IeHrEe U cCUCTEMaTU3allusl 3HAHUI 1
99 Oo6o0mieHne 1 cucTeMaTu3alus 3HaHUK 1
100 = HTorosasi KOHTpPOJIbHAs padoTa 1
101 = HTorosasi KOHTpPOJIbHAs padoTa 1
102  OO6o061menue u cucTeMaTH3alus 3HaHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KIIACC

KoanuectBo
Ne
Tema ypoka 4acos
n/n
Bcero KP
1 [ToBTOpenue TeMbl "KoopanHaTel BEKTOpa Ha TNIOCKOCTH U B MPOCTpPaHCTBE" 1
2 IToBTOpenue TeMsl "CkansgpHoe pou3BEACHUE BEKTOPOB" 1
3 [ToBTOpeHue TeMbl "Brruucienue yria Mexay BEKTOpaMu B MPOCTpaHCTBE" 1
4 IToBTOpEeHME TeMBI Y paBHEHHE MTPSMOMN, IPOXOASAILIEH Yepe3 ABE TOUKHU" 1
5 YpaBHEeHUE IOCKOCTH, HOpMaJib, YPABHEHHE INIOCKOCTH B OTPE3KaxX 1
6 YpaBHeHUE IOCKOCTH, HOpMaJlb, YPAaBHEHHE INIOCKOCTH B OTPE3Kax 1
7 BektopHoe npousBeneHue 1
8 JIuHeliHbIe HEpaBEHCTBA, TMHEITHOE TPOrpaMMHUPOBAHUE 1
9 JInHeHbIE HEPABEHCTBA, TMHEMHOE TPOrPaMMHUPOBAHUE 1
9
10 AHaIUTUYECKHE METO/IbI pacy€Ta yriia MexXJ1y IpsIMbIMA B MHOTOTPAaHHUKaX 1
yr y
11 AHaJIUTUYECKUE METObI pacuéra yria MeX1y MIOCKOCTIMH B MHOTOTpaHHUKaX 1
12 dopmyJiia pacCTOSHUSA OT TOUKHU JI0 IIIOCKOCTH B KOOPIMHATAX 1
Y
13 Haxosxnenne paccTostHui OT TOYKH JI0 TNIOCKOCTH B KyOe 1
14 HaxoxeHne pacCTOSIHUM OT TOYKH A0 IJIOCKOCTH B IIPABUIIBHOM NUPaMHUJIE 1
15 KonTpouabHnasi paGora ""AHanuTn4deckasi reomerpus' 1 1
16 CedeHuss MHOTOIPAHHUKOB: CTaHIAPTHBIE MHOTOTPAHHUKHU 1
17 CeueHust MHOTOI'PaHHUKOB: METO/I CJIEJIOB 1
18 CeueHusi MHOTOTPaHHUKOB: CTaHAApTHBIE INIOCKOCTH, MTEpeCcCeUeHUs MPSIMbIX U |
IIJIOCKOCTEMN
19 [TapatenpHble NpsAMbIE U IIJIOCKOCTH: MapAIICIIbHBIEC CEYCHUS 1
20 [TapannenpHble MIPSMBIE U IUIOCKOCTU: PACYET OTHOIIEHUN 1
)1 [TapannensHble MpsMbIE U TUIOCKOCTH: YTJIbl MEXKAY CKPEIIMBAIOIIUMUCS |
PSIMBIMU
2 [lepnenaukynsipHble MPSMBIE U MJIOCKOCTU: CTaHJAPTHBIE MaPhI |
MEePHEHIUKYISIPHBIX TUIOCKOCTEN U MPSAMBIX, CHMMETPUU MHOTOTPAaHHUKOB
23 [TepienaAnKyASIpHBIE TIPSAMBIE U INIOCKOCTH: TEOPEMA O TPEX MEPHEHIUKYIAPAX 1
[lepnienquKynspHbIE MPSIMBIE U TUIOCKOCTH: BHIYUCICHUS JJIUH B
24 1
MHOTOTpaHHUKaX
25 [ToBTOpEHME: MIOMIATN MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIS TLTOIIACH, |
CO00pakeHHsI TOA00MS
26 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYIIbI JIJIs TTOIIAEH, |
COOOpaKeHHSI TIOTOOMS
7 [ToBTOpEHMeE: MO MHOTOYTOJILHUKOB, (DOPMYJIbI JIJIs TTOIIAEH, |
COOOpaKeHHSI TIOTOOMS
23 [Tmomaau ceyeHnii MHOTOrpaHHUKOB: IUIOLIAIM TOBEPXHOCTEN, pa3pe3aHus Ha 1
9acTH, COOOpaKEHUsI TOA00MS




[Tmomaau ceyeHnii MHOTOrpaHHUKOB: IUIOLIAIM TOBEPXHOCTEN, pa3pe3aHus Ha

29 1
9acTH, COOOpaKEeHUSI TOA00MS

30 KonTpoabHnasi padora "IloBTOpeHne: MHOTOTPAHHUKH, CEYECHUS 1
MHOTOTPAHHUKOB"

31 O06bEM Tena. O0beM IPSIMOYTOJILHOTO MTapajuIesenuIe ia 1

32 3anaun 00 yaBoeHUHU Ky0Oa, 0 KBaapaType Kyda; 0 TPUCEKIIUHU yIiia 1

1 CrepeoMeTpuuecKre 3aau, CBA3aHHbIE C 00bEMOM MPSIMOYTOJIBLHOTO |
napasuiefnenumneaa

34 [TpuknanHbie 3a1a4u, CBSI3aHHBIC C BRIYUCICHHEM 00BEMA MPSIMOYTOIBLHOTO |
napajiejenuneaa

35 OOBEM npsAMOit TPU3MBI 1

16 CrepeoMeTpuyecKre 3aJjau, CBSI3aHHbIE C BHIYUCIEHUEM 00bEMOB MPSIMO |
MIPU3MBI

37 [TpuknanHbie 3a1a4u, CBSI3aHHBIC C 00BEMOM TPSIMOU TIPU3MBI 1

13 Brruucnenne 006EMOB TeN ¢ MOMOIIBIO onpeneaéHHOTo nHTerpaga. Oobém 1
HAKJIOHHOM IIPU3MBbI

39 Brruucnenne o0bEMOB TeN ¢ TOMOIIIBIO onpeneaéHHOTo nHTerpaga. Oobém 1
MIUPAMHU/IBI

40 dopmyna 00béma mupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHUJL C OOIIMM YTIIOM 1

41 dopmyna 00bEMa mupamMuabl. OTHOIIEHHE 00BEMOB TUPAMUJL C OOIIUM YTJIOM 1

42 CrepeoMeTpuuecKre 3aJa4u, CBI3aHHbBIE ¢ 00bEMaMU HAKJIOHHOM MPU3MBI 1

43 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE C 00bEMaMU TUPAMHU/TBI 1

44 [Tpuknagueie 3agaun mo Teme "OObEMBI TeN", CBA3aHHBIE C 00BEMOM HAKJIOHHOM |
MIPU3MBI

45 [Mpuknanueie 3ana4un mo Teme "OO0BEMBI TeN", CBSA3aHHBIE C 00BEMOM MHPAMUIBI 1

46 [Ipumenenne 00bpEMOB. Brruncienue pacCTOSHUS 10 TIIIOCKOCTH 1

47 KoutpoabHas padora "O0béM MHOrOorpaHuuka' 1

48 [{unmuapuyeckas HIOBEPXHOCTh, 00pa3yolie HUIMHIPUIECKON ITOBEPXHOCTH 1

49 Humaap. [psmoit kpyroBot muiauHap. [1nomane moBepXHOCTH HUIMHIPA 1

50 Konundeckas TOBepXHOCTh, 00pa3yrolne KOHMIECKOoi moBepxHocTH. Konyc 1

51 CedeHue KOHyca MIIOCKOCTHIO, MapajlieIbHOM MIOCKOCTH OCHOBAHMS 1

52 Yceu€nnsiii konyc. M3o00pakeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH KOHYCA 1

54 [Tnomaae 60KOBOI MOBEPXHOCTH U IMOJTHOM MOBEPXHOCTH KOHYCA 1

55 CrepeomeTpruecKkue 3aa4i Ha 1I0Ka3aTEIbCTBO U BBIUYUCIECHUE, TOCTPOECHUEM 1
CEYEHU LWIMHApPA, KOHyca

56 CrepeoMeTpuuecKre 3ajaui Ha J0Ka3aTebCTBO U BHIYHUCIICHHE, TIOCTPOCHUEM 1
CEYEHU LWIMHApPA, KOHyCca

57 [Ipuknagaelie 3a1a4n, CBI3aHHBIE C UITUHIPOM 1

58 [Ipuknagaele 3a1a4n, CBI3aHHBIE C UUIUHIPOM 1




59 Cdepa u map 1

60 [lepeceuenue cheps! u mapa c maockocteio. Kacanue mapa u cdepsr |
IJI0CKOCTHIO. By v n3o0paxenue mapa

61 [Tepeceuenue cepsr u mapa ¢ miockoctho. Kacanue mapa u cdepsr |
IJI0CKOCThIO. By u n3o0paxenue mapa

62 VYpasaenune chepsl. [Lnomans chepsr u e€ gacret 1

63 CummeTtpust cdepsl U mapa 1

64 CrepeoMeTpHuuecKre 3aja41 Ha JOKA3aTeIbCTBO U BEIYHUCIICHHE, CBSI3aHHBIE CO 1
cdepoit U mapom, MOCTPOSHUEM HX CEUCHUN TUIOCKOCTHIO

65 CrepeoMeTpuuecKre 3ajaui Ha J0Ka3aTebCTBO U BHIYHUCIICHHUE, CBSI3aHHBIE CO 1
cdepoit U mapom, MOCTPOSHUEM HX CEUCHUN TIOCKOCTHIO

66 [Ipuknagubie 3a1a4n, CBsI3aHHBIE CO CPEepoit U apom 1

67 [ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH, BBIYUCICHUS! B OKPYKHOCTH, 1
CTaHJIapPTHBIE TIO00US

68 Paznuunple KOMOMHAIIMY TET BPAIIEHUS] © MHOTOTPAaHHUKOB 1

69 3agaum o TeMe ""Tena u MOBEpXHOCTH BpalieHus" 1

70 3anaun o Teme "Tena ¥ NOBEPXHOCTH BpalleHU" 1

71 KoutpoabHas padora "Teia u noBepxHocTH BpameHus" 1

72 O6béM mumuHIpa. Teopema 00 00bEME PSIMOTO UITUHAPA 1

7 Brruucnenne o0bEMOB TeN ¢ TOMOIIBIO onpeneaéHHOro nHTerpaga. Oobém 1
KOHYyca

74 [Tnomaan 60KOBOW ¥ MOTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbBIE C BBIYHCIEHUEM 00hEMOB IIMITHHIIPA, 1
KOHYca

76 [Tpuknagueie 3agaun mo Teme "OOBEMBI U TUIOIIAAN TTOBEPXHOCTEH Te" 1
O0béM mrapa u mapoBoro cexropa. Teopema 00 o0sEMe mapa. [Tnomans chepsl.

77 CrepeoMeTpHuyecKre 3aJjaui, CBI3aHHbIE C BHIYUCIEHHEM 00BbEMOB I11apa, 1
IIapOBOTO CErMEHTA U IIaApOBOI0 CEKTOpa
[Tpuknaaneie 3agaun o TeMe "O0bEMBI TeN'", CBA3aHHBIE C 00bEMOM I1apa U

78 iomazabio cepsl. COOTHOIIEHUS MEXTY IO MU TOBEPXHOCTEH U 1
00BEMaMK MOJOOHBIX Tell
[TonoOHbIe Tena B mpocTpancTBe. Mi3MeHeHne o0bEMa npu mogo0uu.

79 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE C BBIYHCIEHUEM 00hEMOB TN U 1
IUIOIIAZEN TOBEPXHOCTEN

80 KoutpoabHas padora "Iliomaau noBepxXHoCTH U 00bEMBI KPYTIJIbIX TeJ" 1

81 JIBmkenus poctpancTBa. OToOpaskeHus. J|BI>KEHUs U paBEHCTBO QUTY. 1
OO01mue cBOMCTBA TBUKCHUI

2 Buapl nBrkeHUil: mapaiebHbIN IEPEHOC, [IEHTPpaIbHAs CHMMETPUSI, |
3epKaJbHasi CAMMETPHS, IIOBOPOT BOKPYT MPSIMOU

83 [Ipeo6pa3zoBanus noxobus. [Ipsmas u cdepa Ditnepa 1

84 I'eomeTprueckue 3aaun Ha IPUMEHEHUE JABH)KEHUS 1

85 KoutpoabsHnas padora "BekTopbl B mpocTpancTse' 1




O6o06maromee nosTopenue 11 nmousTuit 1 MeTo 0B Kypca reomerpun 10-11

86 KJIaCCOB, cuctemMaTrusanus 3Hanuil: "[lapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 1
npocTpaHcTae”

27 Ob6o6maromiee moTopenue 11 moHsITHI 1 METOI0B Kypca reomerpuu 10—11 1
KJIACCOB, CUCTEMATH3aLUsl 3HaHUI: "BeKkTopsl B IpocTpaHCTBE

, HB n

28 Ob6o6maromiee moTopenue 11 moHsITHI 1 METOI0B Kypca reomerpuu 10—11 |
KJIaCCOB, CUCTeMaTu3alus 3HaHuii: "BekTopsl B mpocTpancTse"

29 O6o0maromee nosTopenue 11 nousTuit 1 MeTo 0B Kypca reomerpun 10-11 !
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL: ‘€M MHOTOTPaHHUKA

, "06 "

Ob6o6maromee moTopenue 11 moHsITHI 1 METOI0B Kypca reomerpuu 10—11

20 KJIaCCOB, cUCTeMaTu3alus 3HaHui: "O0beM MHOTOTpaHHUKA" !
Ob6o6maromee moTopenue 11 moHsITHI 1 METOI0B Kypca reomerpuu 10—11

91 KJIaCCOB, cucTeMaTtu3aius 3Hanui: "[lmomanu moBepXHoCTH U 00bEMBI KPYTIIBIX 1
Ten"
O6o0maromee nosTopenue 11 nmousTuit 1 MeTo 0B Kypca reomerpun 10-11

92 KJIaCCOB, cUCTeMaTu3alus 3HaHui: "[11o1maay noBepXHOCTH U 00bEMBI KPYTIIBIX 1
Ten"

93 Hrorosasi kKoHTpOJIbHAsSI padoTa 1

94 HToroBasi KOHTpPoOJILHAsI padoTa 1

95 [ToBTOpenue, 0000IIeHNE U CUCTEMaTH3aIHs 3HAHU I 1

96 HcTopus pa3BUTHS CTEPEOMETPUN KaK HAyKU U €€ poJib B pa3BUTUU |
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT M

97 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTHHU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOI M

08 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU 1
COBPEMEHHBIX HMHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT Ui

99 HcTopus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ poJib B pa3BUTUU |
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOI M

100 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMH

101 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT M

102 HcTopus pa3BUTHS CTEPEOMETPUN KaK HAyKU U €€ poJib B pa3BUTUU |
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIHH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METO/JIUYECKOE OBECIIEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Marematuka. ['eometpus, 10 xknacc/ Mepansak A.I'., Homuposckuii J[.A., [TonsikoB B.M.;
noa penakuuert Ilomonmbckoro B.E., OO6miectBO ¢ orpaHu4eHHONW OTBETCTBEHHOCTHIO
M3natensckuit nientp «BEHTAHA-I'PA®»; AxmnuonepHoe oOmiectBo «M3aaTenbcTBO
«IIpocsenieHue»

» Maremartuka. ['eomerpus, 11 xmace/ Mep3nsk A.I'., Homuposckuii [[.A., [TomsikoB B.M.;
non penakuuein I[lomonsckoro B.E., OO0miecTtBo ¢ OrpaHH4YeHHON OTBETCTBEHHOCTHIO
M3narensckuit nentp «BEHTAHA-I'PA®»; AxuuonepHoe oOmectBo «M3aaTenscTBO
«IIpocsemenne»

METOJUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

MeToan4eckue peKoMeH1aluu
[IporpamMmma o MaremaTuke
JlntakTHYeCKre MaTeprabl
MaTteMaTU4eCKUEe TUKTAHThI
YcTHBIE yIpaKHEHUS

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET

https://m.edsoo.ru
https://resh.edu.ru/
https://znaika.ru/
https://urokimatematiki.ru/
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