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NOACHUTE/IbHAA3SANMUCKA

['eomeTpus sABIAETCA OJHUM U3 0A30BBIX KYpCOB HA YPOBHE CPEHEr000ILETO
oOpa3oBaHusA, TaK KakK OO0EClneYrMBaeT BO3MOXXHOCTb W3Y4YEHUS JUCUUILIINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MNPEIMETOB T'YMaHHTAPHOIO ILMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (opmMupyemMoe  NOpU  HU3YYEHUU
0oOy4YaromMUMHCS TOHATHUHHBIX OCHOB F€OMETPUHU, IPHU JO0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHUW MPU PEIICHUH I'€OMETPUUECKUX
3aJa4, YMEHHME BBIIABUIaTb MW ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSI TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAY4YHOTO IIMKJIA, B YACTHOCTH
bu3nUecKux 3aaad.

Lens ocBoeHust mporpaMMel yueOHoro kypca «I'eomeTpus» Ha yriayOiaéHHOM
YPOBHE — pa3BUTHE MHAUBUAYAIBHBIX CIOCOOHOCTEN 00YYalOMIUXCSl IPUU3YUEHUN
reOMETpPUHU, KaK COCTaBJSIOUIEN TmpeaMeTHOW oOnactu «Maremaruka u
uHpopMaTuka»  uyepe3  obOecredyeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosnee TiIyOOKMX TEeOMETPUYECKUX 3HAaHUW U JICUCTBUA,
cnenuUYHBIX T€OMETPUH, U HEOOXOAUMBIX JIJISl YCIEITHOTO NPodheCCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATHUKH.

[IpuoputeTHpRIMH 3aJauyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MHUPOBOHM KYJIbTYpHl U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUEe NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BRKHEHIIMX MAaTEMaTUYECKUX MOJENAX, IMO3BOJSIOIIMX OINUCHIBATh M HM3ydaTh
Pa3HBIESABICHUAOKPYKAIOIIETOMUPA, 3HAHUE TOHATHIHHOI 0AIIapaTano pasaeiy
«CtepeoMeTpusi»yueOHOrOKypcareoMeTpuu;

(GopMupoBaHue  yMeHHMs ~ BIaJAE€Th  OCHOBHBIMU  TOHATUSAMU O
MPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3bIBaThb TEOPEMBbl U HAXOIHUTh
HECTaHJAapTHBIE CIIOCOOBI PEIICHMS 3a/1a4;

(GopMupoBaHUE YMEHUS pacro3HaBaTh Ha YEepPTEKax, MOJAEIAX U B peaJbHOM
MHpE MHOIOTPaHHUKM M Tejla BpallCHUs, KOHCTPYHMPOBAaTh I'€OMETPUYECKUE
MOJIEIIN;

(GopMupoBaHUEe MOHUMAHHUS BO3MOXHOCTH aKCHOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHUYeCKUX TeOopuid, (popMupoBaHHE MOHUMAHUS POJIM AKCMOMATUKU TPHU
MIPOBEJICHUY PACCYKICHUM;

(dopmMupoBaHue yMeHHUS BJIaJE€Th METOJaMH JI0Ka3aTelIbCTB U AJITOPUTMOB
pelmeHns, yMEHUs HMX HPUMEHATh, IPOBOIMUTH JOKA3aTEIbHBIE PACCYKACHUSA
BXOJIEPELICHUACTEPEOMETPUIECKUX3aaUN3a1aUCIIPAKTUIECKUMCOIEPKAHUEM,
(opMHUpOBaAHUEIPEICTABIEHUAOHE00XOAMMOCTHI0KA3aTEIbCTBIIPH



000CHOBaHMMMATEMATUYECKUXYTBEPKACHUUUPOTNAKCHOMATUKUBIIPOBEICHUN
JETYKTUBHBIX PACCYKICHU;

pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEIUICKTYaJIbHBIX W  TBOPUYECKUX
CrocoOHOCTEM 00yYaromMXcs, MO3HABATEILHON aKTUBHOCTH, MCCIEI0BATEILCKUX
YMEHUM, KPUTUYHOCTH MBIIIJICHUS, UHTEpeca K U3yYCHHUIO T€OMETPUH;

dbopmupoBaHue (YHKIMOHATBHOW TPaMOTHOCTH, PEJICBAHTHON T'€OMETPUHU:
YMEHHUS pacrlo3HaBaTh MPOSBICHUS TEOMETPUUECKUX TOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTYALUSIX U MPU U3YUYEHUH JPYTUX
y4eOHBIX TIPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CHUTYyallud, HCCIEJOBAHUS TOCTPOCHHBIX MOJEIEH,
UHTEPIPETAIMHU TTOTYyUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIepKATEIBLHBIMU JIMHUSMH yueOHOTO Kypca «l'eomerpus» B
10—-11xnaccaxsBisitorcs: «I [psIMBIEUTIIIOCKOCTUBIIPOCTPAHCTBEY,
«MHuororpannukny, «Tema BpameHus», «BeKToppl HW  KOOPJAWHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TtpebGoBaHHE «YyMETh OIEPUPOBATH
MOHSATUSMMY, PEJICBAHTHBIMU T€OMETPUM Ha YI1yOJ€HHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHUTCS KO BCEM COJEpXKAaTEIbHBIM JIMHHUSAM Yy4yeOHOTO Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMHM  pachpelnensieTcss He  TOJBKO IO
coJiep KaTeNbHbIM JIMHUAM, HO U 10 rogaM oOydenus. ConepikaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHoil pabouyeit
IPOrpaMMBbl, paclpeleEHHBIM MO TrojJaM OOYy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, MPUHIIMITUATBHBIM BOIIPOCAM 00yYaroniuecs
oOpamaJiucb  HEOJHOKpPATHO. TO  TO3BOJIIET OPraHWU30BaTh  OBJIAJCHUE
r€OMETPUYECKUMUIIOHATUIMUNHABBIKAMUIIOCTIE0BATEIbHOUIIOCTYATENBHO,C
cOOJII0/IEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUYECKHUX MPEJCTABICHUN 00YJarONIMXCsl, PACIIUPSS U YIITyOJIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoaKkn3yueHUIOTEOMETPUHHAYTITYOIEHHOMYPOBHETIO3BOJISIET:

co3garh ycnmoBus nans  auddepeHnmanuu  0oOydeHHs,  TTOCTPOCHHS
WHIUBUIYAIbHBIX  00pa3oBaTEIbHBIX MpOTpaMM, OO0ECHeunuTh YriyOJIEHHOE
M3y4YeHHE TEOMETPHH KaK COCTABJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MNOATOTOBUTHh OOYYAarOUIMXCSA K MPOJOIKEHUIO HU3YUYEHUS MATEMaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, obecrieuwBasi MPEEMCTBEHHOCTh MEXKITY
o0muM u podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wu3yuenme yueOHOro kypca «l'eomeTpusi» Ha yriyOJIEHHOM YpOBHE
orBoauTtcsi204yaca:Bl0 kiacce —102 yvaca(3 vacaBHenento),Bl 1kimacce —102 yvaca
(3 yaca B HezielnIO).






Coaepxanue 00y4yeHust

10 kaace

IIpsAMBIEHIVIOCKOCTHB MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTEpEOMETpUU. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMHOE pacnonokeHue MpsMBIX B NPOCTPAHCTBE: IEpECEKarolIuecs,
NnapajijiebHble W CKpeIIMBaroIyecs: TmpsiMbie. [Ipu3Haku CKpemmuBarOIuXcs
npsaMbIX. [lapannenbHOCTBIPSAMBIX U TJIOCKOCTEN BIPOCTPAHCTBE: MapAJICIbHBIC
NPSIMBICBITPOCTPAHCTBE, MAPAILICTIBHOCTHTPEXIIPAMBIX, IAPALICIIBHOCTHIPSIMONA U
wiockoctu. IlapanmnenbHoe W IEHTpajdbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcHOBHbIE CBOICTBa MapajuleIbHOrO MpoeKkTHupoBaHus. W3o0paxkeHue
dburyp B mapamiesbHON MPOEKIMH. YTIBI C COHANPaBICHHBIMU CTOPOHAMU, YTOJ
MEXy NPsIMBIMU B MpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEN: MapasjeibHble
IJIOCKOCTH, CBONCTBa napajuiesIbHbIX IJIOCKOCTEM. [Ipocreime
OPOCTPAHCTBEHHbIE (QUTYpbl Ha IUIOCKOCTH: TETpajap, NapaulelsienuIe],
MMOCTPOCHUE CEYCHUM.

[TeprieHAUKYJISIPHOCTh MPSIMOM U TJIOCKOCTH: MEPNECHAUKYISAPHBIC MPSIMbIEC B
IPOCTPAHCTBE, MPSMBbIE MApPAJUIEIbHbIE W MEPHEHIUKYIAPHbIE K IIJIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHoOE IIPOEKTUPOBAHMUE.
[lepneHUKYJISlp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHsI GUTYPHI HAa TUIOCKOCTh. [lepneHauKyIapHOCTD
IJIOCKOCTEM: MPU3HAK MEPHEHAUKYJISIPHOCTH ABYX IUIOCKOCTEU. TeopemMa O TpEX
NePHEHIUKYISApaXx.

YTIiael B MPOCTPAHCTBE: YroJl MEXAY HPSAMOM U IUIOCKOCTBIO, JBYTDAaHHBIN
YTOJI, TUHEHUHBIN Yroj JIBYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOTPAHHBIE YTJIbI.
CBoiicTBa MIIOCKUX YIJI0B MHOTOTPAaHHOTrO yriia. CBOWCTBA IUIOCKUX UABYTPAHHBIX
YIJIOB TPEXTPAHHOrO yrila. TeopeMbl KOCMHYCOB U CHUHYCOB I TPEXTPAHHOIO
yria.

MHororpaHHUKH

Buapel MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBask U MOJHAS MMOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYTOJIBHBIN NTapajuieaenunen u ero ceorcrea. Kparuaimue
MyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema Iludaropa. [lupamuaa: n-yronbHas nupaMmujia, MpaBUiibHAsE U yCEUEHHAS
MMAPAMUIBI. CaoiicTBa pEdep 151 OOKOBBIX rpaHen
npaBwiibHOMNIMPaMuiblL. [ [paBUIBHBIEMHOTOIrPAaHHUKY : IPABUJIbHASTIPU3MAN



[IpaBWIbHAs IHUpPAaMUIA, [paBWJIbHAsA TPEYrojabHAas NUPAMUIAa W I[PABUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOIPAHHHUKAX: OKTajJp,
NOAEKad AP U UKOCAP.

Boluncnenue 5SJI€MEHTOB MHOTOTPAaHHMKOB: péOpa, AMaroHaiad, YIJibl.
[Inomaas OOKOBOM MOBEPXHOCTM U TOJIHOM TOBEPXHOCTH MPSAMOW MPHU3MBI,
IUIOAAb OCHOBaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOW MPU3MBI.
[Inoumaas 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUILHON MUPAMHUJIBI, TEOPEMA
O TUIOIIA/IM YCEYEHHON TUPaMUIBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM  NPAaBUIBHBIX
MHOTOTpaHHUKOB. CUMMETpUs B TMpPAaBWIBHOM MHOTOIPAaHHUKE: CHMMETPHS
napajulesienuneaa, CUMMETPUS IPABWIBHBIX IIPU3M, CHUMMETpHUs IPABUIIBHOU
IAPaMHUJIBIL.

BeKTOpBINKOOPAMHATHIBIIPOCTPAHCTBE

[ToHATHA: BEKTOpP B INPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABICHHBIE W MPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOPAMU: CII0KEHUE
Y BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOWCTBA CIOKEHUSI BEKTOpOB. CBOWMCTBA YMHOKEHHUSI BEKTOpPA HA YHUCJIO.
IlonsaTe KOMILIaHAapHbIE BEKTOPHL. lIpU3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pas3IoKEHHMM BEKTOpa II0 TpEM
HEKOMIUIAHApHBIM  BeKTOopaM. [IpAmoyrosbHas  cucrema  KOOpAUHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsi3pb MeXAy KOOpAMHAaTaMU BEKTOpa M
KOOpAMHATaMU TOYEK. YTOJI Mexay Bekropamu. CKalsspHOE NPOU3BEIACHUE
BEKTOPOB.
11KNACC

TenaspaweHus

[loHATHA: IWIMHAPUYECKAsh IOBEPXHOCTh, KOHHYECKAas TIOBEPXHOCTH,
chepudeckass TOBEPXHOCTh, OOpasyrolue ToBepXHOCTe. Tema BpalieHwHs:
UIMHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. B3anmHoe pacnonoxeHuecheps
U TUIOCKOCTH, KacaTelbHasl MIOCKOCTh K cepe. M3o0paxkeHune Ten BpalieHUs Ha
miockoctu. Pa3BépTka munmHapa u konyca. CumMerpust chepsl u mapa.

O6béMm. OcHoBHBIE CcBoOWicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJIFHOTO Tapajulenienuiena u ciaeactBus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOW TPU3MBI, IIIMHIPA, TUPaMuUIbl 1 KoHyca. O0BEM mapa U mapoBOTo
CErMeHTA.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipu3ma, BmucaHHas B
WINHAP, OINHCAHHAs OKOJOo m[uiauHApa. llepecedenwe cdepsl u 1mmapa ¢
miockocThio. KacanuemapancdepoiockocThio. [ IoHITHEMHOTOTpaHHTKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpAICHMUS.

[Tnomans MOBEPXHOCTH IUIMHIpA, KOHYCA, MUIOmaas chepsl u e€ vacTeil.
[logobue B mnpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogodusi, romoreTus. PemeHue 3agau Ha
MJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJ BPAIIEHUSI: CEUCHUSI IUITUHIpA
(mapayiieIbHO YW MEPIEeHIMKYJISIPHO OCH), CEUYEeHHS KOoHyca (mapaliieibHbIe
OCHOBAaHUIO U TIPOXOJAIIME Yepe3 BEPIINHY), CEYEHUS I111apa, METOAbl TOCTPOCHHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 NMPOEKTUPOBAHUS, METOJ] IepeHoca
CEeKYILIeH MIOCKOCTH.

BekTOpBIMKOOPAUHATHIBIIPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omepauuu Haj BekTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWMCTBA BEKTOPHOTO YyMHOXEHUs. [IpsimoyronbHas
cucTemMa KoopJuHat B mpoctpancTBe. Koopaunarel Bekropa. Pa3noxkeHnue Bekropa
no 0Oa3ucy. KoopIWHATHO-BEKTOPHBIM METOA MPU PEHICHUHW TECOMETPHUUYECCKUX
3asay.

JIBHKEHUSIBIIPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtobOpakeHus. [IBUKeHUS U paBEHCTBO (UTYP.
OO6mue cBoicTBa JBWXKEHHH. Buabl JNBWKEHUHN: TMapauieNbHBIA IEpPEeHoC,
[EHTpalbHasl CHUMMETPHS, 3€pKajbHasi CUMMETpPHs, IMOBOPOT BOKPYT MPSIMOIA.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



NNAHUPYEMBDBIEPE3Y/IbTATbIOCBOEHUAYYEBHOIOKYPCA

«TEOMETPUA» (YTNYBNEHHbIN YPOBEHD) HA YPOBHE
CPEAHETO OBLUEITrO ObPA3OBAHUA

JIMMHOCTHBIEPE3Y/IbTATDI

1) rpa:knaHCKoeBOCINTAHME:

c(hOpMUPOBAHHOCTHIPAKAAHCKOUIIO3UIIMKA OOYYAIOIIErocsi KaKaKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJACTaBICHHE O
MAaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3TUUYHBIX CTPYKTYP, SBJICHHH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAIBHBIMM HMHCTUTYTAMU B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NaTpHOTHYECKOEBOCTIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKONW HACHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTH)KCHUSIM POCCHUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEeMAaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE DTUX JOCTWKEHUWA B JIPYTMX HAyKax, TEXHOJIOTHsX, cdepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOECBOCIIUTAHME:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH pPOCCHUHCKOro Hapoaa, cpOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO IMOBEJIECHHS, CBA3aHHOIO C MPAaKTUYECKUM
IPUMEHEHHEM JOCTHKEHUN HAYKHU U JIESITEIBHOCTHIO YYEHOTO, OCO3HAHUETUYHOT O
BKJIaJ]a B TIOCTPOCHUE YCTONYUBOTO OYIYyIIEro;

4) 3cTeTHUECKOEBOCIIUTAHHE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas SCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1ay, PEIICHUM, pacCyXJACHUH, BOCIIPUUMYHNBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoeBOCIMTAHME:

c(hOpPMHPOBAHHOCTh yYMEHHS TPHUMEHSATh MaTeMaTUYeCKUe 3HAHUS B
HMHTEPECaX310POBOror0e30MacHOr000pa3aKu3HN,0TBETCTBEHHOCOTHOIIIEHUEK
CBOEMY 3J0pOBbIO (3I0pPOBOC IHUTAHHE, COATAHCHPOBAHHBIM PEXUM 3aHATHH U
OTIbIXa, peryispHas (Gu3ndecKass akTHBHOCTH), (U3NUYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpynoBoeBOCINTAHUE:

FOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIOOUs, HHTEpEeC K
paznuuHbiM  cpepam  NpodEeCCHOHATLHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHbBIC IIJIAHBI,
TOTOBHOCTBHHCIIOCOOHOCThKMATEMATHYECKOMYOOPa30BaHUION



caM000pa30BaHUI0 HAa TPOTSHKCHWHW BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a71ad MaTeMaTHUEeCKON HAITPaBICHHOCTH;

7) 3K0JIOTHYeCKOeBOCTIMTAHHUE:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIBTYpPhl, TIOHUMAaHHE BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIIECCOB Ha COCTOSHHE NMPHPOJIHONW M COIMAIBHON
Cpelbl, OCO3HAHME TI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOoOJieM, OpHEHTAIUS
Ha TIPUMCHCHHEC MAaTeMAaTHYECKMX 3HAHWHA JUIs penieHus 3amad B 00J1acTh
OKpYXalolel cpefpl, TUIAaHUPOBAHHE TOCTYNIKOB W OICHKA WX BO3MOYKHBIX
TIOCJICICTBUH /ISl OKPY)KAIOIICH CPEJIbI,

8) HeHHOCTHHAYYHOT ONIO3HAHMS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH W OOIIECTBEHHOW  MPAKTUKH, IOHUMaHUE
MaTEMaTUYECKOM HAyKHW KaK cQepbl YeIOBEUECKOW JEATeIbHOCTH, JTaloB €&
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IIUBUJIW3AINH, OBJIAJCHHC S3BIKOM
MaTEMaTUKA M MaTEMaTHYCCKOH KYJIbTYpOH KaK CpPEJCTBOM TIO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBIISATh MPOSKTHYID M HCCIICIOBATEIbCKYIO JCATCIBHOCTD
WHIAVUBUAYAJTBLHO U B TPYIIIIC.

METANPEOAMETHbIEPE3Y/IbTATDI

IHo3naBaTe/ibHBICYHHBEPCATbHbICYyYeOHbIeICHCTBUA

ba3zoBble ornueckue AeMcTBUA:

BBISIBJIATH U XApAaKTEPU30BaTh CYIIECTBEHHbIE MNPHU3HAKUM MaTEMAaTUYECKUX
OOBEKTOB, TIOHATHH, OTHOLIEHUH MEXAY TMOHATHIMHU, (QOPMYIUPOBATH
OTIpeJICIICHHs TIOHATUN, YCTaHABIUBATh CYIECTBEHHBIN MPU3HAK KIIacCU(]UKAIUH,
OCHOBaHUS 71l 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAJIN3A;

BOCIIpUHMMATh,  (OPMYJIUPOBATH W  MPEoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSIX, MpEJIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

JenaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3AKIIOUEHUI 10 aHAJIOTUH;

MIPOBOJINTh CAMOCTOATENIBHO JOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTHUBHOTO), BHICTPAUBATh APTYMEHTALIUIO, IPUBOJUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh crmocod pemeHus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEIICHUS, BBIOUpPATh HAanOoJIee MOIXOASIIHNN ¢ Y4ETOMCAMOCTOSTEILHO
BBIJICJICHHBIX KPUTEPHUEB).

BaSOBLIeI/ICC.HeI[OBaTeJILCKHeHeﬁCTBHH2



UCII0JIB30BaTh BOIPOCHl KAaK HCCIEI0BATENbCKU HMHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BONPOCHI,  (QUKCHUpYIOIIME  MPOTHUBOpPEUYUE,  MPOOJiEeMY,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (pOpMHUPOBATH TUIOTE3Y, ApPryMEHTHPOBATH
CBOIO NIO3ULIMIO0, MHEHHE;

IPOBOAUTH CaAMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHHE
M0 YCTaHOBJIEHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, SBJICHU, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLIECCAMU;

CaMOCTOSITEILHO (HOPMYIUPOBATH OOOOIIEHUS U BBIBOJABI MO pe3yJbTaTaMm
OPOBENEHHOTO  HAOJIOJEHUs, MCCIEOBaHUS, OLEHUBAaTh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOLIECCa, a TaKKe BbBIABUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Paboracundopmanueii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAHHBIX, HEOOXOJAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHATU3UPOBATh,
CUCTEMAaTU3UPOBaTh W HMHTEPIPETHUPOBATh MHGPOPMALMIO PA3IUYHBIX BHUJIOB H
dbopm npecTaBICHUS;

CTPYKTYPUpPOBaTh HH(POPMAILIUIO, MPEJICTaBIsATh €€ B pa3jU4HbIX (popMax,
WLTIOCTPUPOBATH TpadUyEeCKU;

OLICHUBATh HaAEKHOCTD uHpopMauu 1o CaMOCTOSITEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIEyHUBepCaJIbHbIey4eOHbIe1eHCTBHUSI

OOmmenue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYXKJICHHS B COOTBETCTBUH C YCIOBUSIMH H
HEeIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpa)kaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS IO XOAY pEUISHUs 3aJiaud,
KOMMEHTHPOBATH MOJIYUCHHBIN PE3yJIbTarT;

B X0j/ic OOCYXXJI€HUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYK/Ia€MOM TEMBI,
npoOJieMBl, pelracMoil 3ajayd, BBICKA3bIBaTh HJEH, HAIlCJICHHBIE Ha ITOMCK
pEIIeHUs, COTMOCTAaBISATh CBOM CYXKJICHUA C CYXICHHSIMH APYTMX YYaCTHUKOB
auajora, oOHAapY)KMBaTh Pa3jIudhe W CXOJCTBO IMO3HUIIUNA, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTaThl PELICHUS 3a/Jaud, SKCIIEPUMEHTA, MCCIIeI0BaHus,
MIPOCKTa, CaMOCTOSITEIBLHO BBIOMpATh (OpMaT BBICTYIUICHUS C Y4E€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHUH.

PerHﬂTI/IBHbIeyHI/IBepcaJI beleyqeﬁHLIEI[eﬁCTBHﬂ CaMoopraanaunﬂ:



COCTaBJISITh IUIAH, aJiTOPUTM pElIeHUs 3a7auu, BRIOUpPATh CIOCOO PEIICHUS C
y4ETOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPO0JIb,2MOLMOHAIbHBIHUHTEJJIEKT:

BJIAJ€Th  HABBIKAMHU  TIO3HABATENILHOM  peduieKCuM  KaK  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUNM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJIETh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TpoIlecca W pe3ysibTaTa PEIICHHs
MaTeMaTHYECKOM 3aa4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh NIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBAaThCOOTBETCTBUEPE3YIbTATAIICITUNYCIIOBHUSIM,00bICHATHIIPUUUHBI
JOCTHXKEHUST WJIM HEJOCTHXKCHUSI PE3yJbTaTOB JICSATEILHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1€ TEJIbHOCTD:

MOHUMATh U MCMOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIBHOM
paboThl MpU peIICeHHH Y4YeOHBIX 3ajay, MPUHUMATH II€Jb COBMECTHOM
NEATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboThI, pacrpeneisiTh
BUIBl pabOT, J1OroBapuBaThCs, OOCYXAAaTh IMPOLIECC W PE3yabTaT paloTHl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBAThBIPYIIOBBIX(OpMaxpaboThI(00CYy XK IeHNI,00MECHMHCHHIA,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JEUCTBUA C APYTMMH 4YiI€HaMU KOMaHJbl, OLIEHHUBAaTh
KayeCTBO CBOETO BKJIaJa B OOMMIMNA MPOAYKT MO KpUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBHS.

NMPEAMETHbIEPE3Y/IbTATDI

KKkoHuyl0knaccaobyyatowmmmcaHayuymnTca:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHUSIMU CTEPEOMETPUU TIPH
pELICHUH 3a7a4 U ITPOBEICHUN MATEMATUYECKUX PACCYKICHUM;

e INPUMEHATH AKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX IPU PELICHUU
r€OMETPUUYECKUX 3a/aY;

e KIacCU(PUIMPOBATH B3aMMHOE PACTIOJIOKECHHE MPSMBIX B TIPOCTPAHCTRBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO OINEpPUPOBATh TIOHATHSAMH, CBS3aHHBIMH C yIJIAMH B
MPOCTPAHCTBE: MEXAY MPSAMBIMU B NPOCTPAHCTBE, MEXKIYy NOPSIMOU U
ITOCKOCTBIO;

e cBOOOJHOONEPUPOBATHIIOHATUIMU,CBI3aHHBIMHUCMHOTOTPAHHUKAMH;



e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIbI MHOTOIPaHHUKOB (TIpU3Ma,
nupamuza, NpsMOYroJIbHBIN Napaiienenunes, Kyo);

e KiJaccu(UIMPOBATH  MHOTOTPAHHMKH,  BbIOMpas  OCHOBAaHUS  JIs
KJIacCcu(pUKaIny;

e CBOOOJHO OMNEpPUPOBATH TOHSATUSIMHU, CBSI3aHHBIMH C  CEUEHUEM
MHOT'OTPaHHUKOB TIOCKOCThIO;

e BBINOJHSATH napasuiesibHOE, HEHTPaTBLHOE U OpPTOTrOHAJIBHOE
POCKTUPOBAaHUE (PUTYp HA TUIOCKOCTH, BBIMOJIHATH U300pakeHUs UTYP
Ha TUIOCKOCTH;

e CTPOUTH CEUCHHUS MHOTOTPAHHHUKOB Pa3IMYHBIMH METOJAMU, BBIMOJIHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIONMIAJM  TOBEPXHOCTEH  MHOTOIPaHHUKOB  (TIpU3Ma,
UpaMu/ia), TCOMETPUUCCKUX TeJl ¢ MpUMEHEHUEeM (hOpMYT;

e CBOOOJHO ONEPUPOBATH MOHATHSIMU: CHMMETPHUS B MPOCTPAHCTBE, IIEHTD,
OCh M IUIOCKOCTh CHMMETPHH, IEHTP, OCh U IUIOCKOCTh CHUMMETPHUU
durypsr;

e CBOOOJTHO ONEPUPOBATH IMOHATHUSIMU, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATHACUCTBUAHA BEKTOPAMU;

e pelmarh 3aJa4d Ha J0Ka3aTeJIbCTBO MAaTEMAaTHYECKUX OTHOLICHHH H
HaXOXJICHHE T€OMETPUYECKUX BEJIIMYHUH, NPUMEHSSI H3BECTHBIE METOJIbI
IPU PELICHUH MATEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI MPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKATh, MpPEOOPa30BbIBATh M HMHTEPIPETHPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NPeICTAaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH I[OJYYEHHbIE 3HAHUS HA TPaKTUKE: CpaBHUBaTh U
aHAJM3HPOBATH PEabHbIE CUTyalld, MPUMEHSATh U3YYEHHBIE MOHSATHUS B
nmporecce  MOWCKAa  pelieHUsT  MaTeMaTUdeckd  chopmMyIupoBaHHOM
npoOJIeMBbl, MOJEIUPOBATh pEaTbHBIC CUTYaIlM Ha S3BIKE TEOMETPHH,
UCCJIE0BaTh MOCTPOCHHBIE MOJIETU C HCIOJIb30BAHUEM T€OMETPUUYECKHUX
MOHITHA W TEOpEM, ammapara ajreOpbl, peniath MPaKTUYECKUe 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJINYUH;

e HMETh MPEJCTABICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS TEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

KKkoHuyl1lKknaccaobyyatoWwmmncaHayymTca:



CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOH U c(hepuyecKod MNOBEPXHOCTAMHU, OOBSICHATH CHOCOOBI
MOJIy4YEHHUS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TEJIaMU BpALICHUS: LIWJIUH]IPOM,
KOHYCOM, c(hepolt U mapow;

pacno3HaBaTh Tejla BpalleHus (IWIMHIApP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpPalllCHHUS;
KJIacCU(ULIUPOBATHB3aMMHOEPACTION0KEHUECPEPHIUTIIIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MUIOMIAIM MOBEPXHOCTEH MHOTOTPaHHUKOB M TEJ BpalleHHUs,
Tr€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATHUSIMH, CBA3AHHBIMM C KOMOMHALIMSIMU Tel
BpallleHWss ¥ MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpallleHUs;

BBIUUCIISITh COOTHOILIEHUSI MEXY TUIOLIAASMU MMOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaeMmble (QUTYpHI, BBINOJIHATH (BBIHOCHBIC) TUIOCKHE
YepTeXKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYP: BHUIl CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPaIlCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATh HHGPOPMALIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, MpeACTABICHHYIO Ha
YepTekax U pUCyHKax;
CBOOOTHOOTIEPUPOBATHIIOHATUEMBEKTOPBIIPOCTPAHCTRE;
BBINIOJIHSTHOIIEPALIUNHAIBEKTOPAMU;
3a/1aBaThIJIOCKOCThYPABHEHUEMB/IEKAPTOBOMCUCTEMEKOOPAUHAT;

pemaTh TEOMETPUUECKUE 33/1a4l HA BBIYMCIICHHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIICHHUE PACCTOSIHUW OT TOYKH [0 IUIOCKOCTH, B
1EJI0M, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBINIOJIHSITh HM300pa)KEHHS] MHOTOTPAaHHUKOB U TeJl BpallleHUs MOpH
NapajuleJIbHOM  IIEPEHOCE, UEHTPAIBbHOM CUMMETPHUM, 3€pKaJIbHOMU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJ BpAILCHHS: CEUCHHS LUIUHJIpA
(mapanienbHO U NEPHEHANKYISPHO OCH), CEUYEHHUS KOHYCa (MapalijiebHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPLINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUEHUU: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBATBI€OMETPUUECKUE YTBEPKIACHUS,

MPUMEHSITh TeOMETpUYECKHe (DaKThI JJIsi PEIICHHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEAINONArarolliuX HECKOJbKO IIArOB PELICHUs, €CIU YCIOBUA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESIBHOU dopme;

pemate 3aJadyd Ha JOKa3aTeJbCTBO MAaTEMAaTHUYECKHUX OTHOLIEHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJIUYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMM YHUKAI[MOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IPUMEHATh  IOJIyYCHHbIE  3HAaHUS  HA  IPAKTUKE:  CPaBHUBATb,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYALlUU, IPUMEHSITh U3YUYECHHBIE
MOHATUS, TEOPEMBI, CBOMCTBA B NPOLECCE IIOMCKA  PELICHUS
MaTeMaTH4eCKu CHOPMYIMPOBAHHON MPOOIEMBI, MOICIUPOBATHPEATLHEIE
CUTyallud HA A3bIKE TE€OMETPHUH, HMCCIIENOBATh IMMOCTPOCHHBIE MOJEIHU C
UCITOJIb30BAaHUEM T€OMETPUUECKUX TMOHITUN U TeopeM,arrapara aareopsl,
peumarte  NPakTUYECKHE  3aJauyd, CBSI3aHHBIE C  HAXOXKJICHUEM
F€OMETPUUYECKHUX BEIIMYMH;

UMETh TPEJICTABICHUS OO0 OCHOBHBIX JdTalax pPa3BUTHUA TE€OMETPUM Kak
COCTaBHOM YacTu (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTHI.



TEMATUYECKOEN/TAHUPOBAHUE 10 K/ZTIACC

KosmuecTBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHUMepa3aeJ O0BUTEM NPOTrPAMMbI (uu¢posbie)
wn Beero Kourpouabusie | IlpakTuyeckue 06paz0BaTebHBIE
padoTbl padoThI pecypen
1 BsenenuescrepeoMeTpuio 23 1
) B3anMHOEpacnonoKeHuenpsamMbIXB 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTHIPSAMBIXUIIIIOCKOCTENB g
MIPOCTPAHCTBE
4 [TeprieHAMKYAAPHOCTHIPSIMBIXH TIOCKOCTEN 75
B MPOCTPAHCTBE
5 VYTrBl upaccTosHUS 16 1
6 MHororpaHHUKH 7 1
BekropeiBnpocTpaHcTBe 12
2 HOBTOPGHI/IC,O606HICHI/ICI/ICI/ICTeMaTI/ISaHI/I${ 5 |
3HAHUU
OBHIEEKOJIMYECTBOYACOBIIO ITPOTPAMME 102 5 0




11KNACC

KosmuecTBoyacos DJIeKTPOHHBbIE
Nort/it HaunmeHoBaHMepa3aeJI0BUTEM Korrrpomsabie | Tparuseckiep (uudposbie)
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbl abdoTbI pecypest
1 AHanuTH4eCKasreoMeTpus 15 1
) HOBTOPGHI/IG,O606HICHI/ICI/I cUCTEMAaTH3AINA 15 |
3HaHUH
O06BpEMMHOTOTpaHHUKA 17 1
4 TenaBpanieHus 24 1
5 [1n01aunoBepXHOCTUHOOBEMBI KPYTIIBIX 9 |
Tel
6 JIBmKeHMs 5 1
7 HOBTOPGHI/IG,O606IHGHI/IGI/I cucTeMaTH3aIns 17 |
3HaHUHI
OBIIEEKOJIMYECTBOYACOBIIO ITPOT'PAMME 102 7 0




NOYPOYHOENNAHUPOBAHMUE 10
KNACC

Ne
n/u

Temaypoka

KoaunuecTBouyacoB

Bcero

KoHTpoabHbIe
padoTshl

IIpakTHuyeckue
padoThI

Jara
U3y4eHust

DJIeKTPOHHbIENH(POBHIEO
Opa3oBaTe/IbHbIEPeCypPChI

OCHOBHBICTTPABIIIAN300pAKCHIS
Ha PUCYHKE TTIOCKOCTH,
mapalJICJIbHBIXITPAMBIX
(0Tpe3KoB),cepeIMHBIOTPE3KA

[ToHATHACTEpPEOMETPUU:TOUKA,
MpsiMast, TNIOCKOCTh,
npocTpancTBO.OCHOBHbBIE
MpaBUIan300pakeHUTHA
PHUCYHKE IIJIOCKOCTH,
MapajuIeIbHBIXTTPSMBIX
(OTpe3KOoB),cepeIMHBIOTPE3KA

IlonsTns: MEPECCKAIOIUECA
INIOCKOCTH,IICPCCCKAOIINCCA
InpsaMas U IJIO0CKOCTb,
NOJIYIPOCTPAHCTBO

IlonsTus: MNEPCCCKAOIUCCA
THIOCKOCTH,IICPECCCKAIOIIHUECH
npsaMasa 1 mI0CKOCTb,
OJIYIpOCTPAaHCTBO

MHororpaHHuKH, H300paxeHne
MIPOCTENIINXIIPOCTPAHCTBEHHBIX

(buryp,HecyniecTByOIINX




00BEKTOB

MHororpaHHUKH, U300pakeHue
MPOCTENUIINXIIPOCTPAHCTBEHHBIX

¢buryp, HeCyIIECTBYIOIINUX
00BEKTOB

AKCHOMBICTEPEOMETPUUHI
IIEPBBIE CIIEICTBUS U3 HUX

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

AKCHOMBICTEPEOMETPUUHI
IIEPBBIE CIIEICTBUS U3 HUX

AKCHOMBI CTEpPEOMETPHH U
TIEpBBIE CIE/ICTBUS U3 HUX.
CriocoObI3aAaHUSTIPSAMBIXU
IJTOCKOCTEMB MPOCTPAHCTBE.
O0603HaYEHUATIPAMBIXH
IIJIOCKOCTEN

10

N3obpaxenneceyeHmit
MUpaMUIbl, KyOa U MPU3MBI,
KOTOPBICIPOXOIATICPE3UX
pébpa. N3obpaxenue
MEPeceueHus]  IMOJTYYCHHBIX
iockoctei. PackpaimBanne
MOCTPOCHHBIXCECUCHUIPA3HBIMU
[[BETaAMHU

11

N3o0pakenneceueHmit
nUpaMubl, Ky0a U MPU3MBI,
KOTOPBIENPOXOASATUEPEIUX
pébpa. M3obpaxenue
[IEPECEUEHUATIONYIEHHBIX
mIockocTe.Packpamrsanue




HOCTpOeHHBIXCCHCHHpraSHBIMHHBe
TaMH

12

N3o0pakeHneceueHmit
MUpaMubl, Ky0a U MPU3MBIL,
KOTOPBICIIPOXOAATUEPEZUX
pébpa. N3obpaxenue
NEPECCUCHUA IMMOJIYYCHHBIX
mIockocTei. Packpammsanue
HOCTpOGHHI)IXCGT-IGHI/II\/JIpaSHI)IMI/I
IIBETaMU

13

N3obpaxennecedeHmit
MUpaMubl, Ky0a U MpU3MBlI,
KOTOPBICIPOXOASITUEPEIUX
pébpa. N3obpaxenue
MepeceyeHus  MOJyYEHHBIX
Iockoctei.PackpaiivBanue
MIOCTPOCHHBIXCEYCHUMPA3HBIMU
1[BETaMH

14

MeTtoacnenoBIsIOCTPOCHUS
ceueHui

15

Merto1cne10BAIAIOCTPOCHHS
ceyeHunil. CBolicTBanepeceyeHuit
MPSIMBIX | MJIOCKOCTEH

16

Meroz ciie0B AJis IOCTPOCHUS
cedeHuil. CBoicTBaNIepeceYeHUM
MPSAMBIX U IJIOCKOCTEN

17

[TocTpoeHnneceueHniiB
nupamMuie,KyoenoTpéMToukam
Hap&Opax.Co31aHNEeBBIHOCHBIX




YepTEKEUU3AIUChIIArOB
MIOCTPOCHUS

18

[TocTpoeHneceueHniiB
pamMuie,KyoernoTpéMToYKam
HapéOpax.Co3TaHUEBBIHOCHBIX
YepTEeXKEN U 3aIUCh I1aroB
MTOCTPOCHUS

19

[TocTpoeHneceueHniiB
UpaMu/ie,KyoemoTpEMTOUKaM
Hap&Opax.Co31aHNEeBBIHOCHBIX
YepTexKEN U 3aIUCh 11aroB
TTOCTPOCHUS

20

[TocTpoeHneceueHniB
nupamuie,KyoenoTpéMTouKam
HapéOpax.Co31aHUEBBIHOCHBIX
YepTexKEen U 3aIUCh 11aroB
MIOCTPOEHUS

21

[ToBTOpEHUCTIIAHUMETPHH
TeopemaonponopIHOHATEHBIX
oTpe3kax. [lomooue
TPEYroJbHUKOB

22

[ToBTOpEHUETIIAHUMETPUH:
TeopemaMenenas.PacueTsiB
CEYEHHUSIX HAa BBIHOCHBIX
yeprexax.lcropuspassurus
IJIAHUMETPUUNCTEPEOMETPUU

23

KourponsHaspadora" AKCHOMBL
p p
crepeomerpun. Ceuenus"

24

Bzaumno CpacCIoJIOKCHUC

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




IPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaroniecs npsiMele.
[Ipu3HakucKpenmBarOmmXxcs

npsMbIx.[lapamiensHblenpsMbIE B

IIPOCTPAHCTBE

25

TeopeMaocyiecTBOBaHUNH
€MHCTBEHHOCTH IIPSIMOU
NapajuieIbHONAAHHOUIIPSAMOM,
MIPOXOJALIEN Yepe3 TOUKY
MIPOCTPAHCTBANHENEKAIEHHA
JTaHHOM mpsimoit. Jlemma o
repeceYeHMUNapalIesIbHbIX
MPSIMBIX TUIOCKOCTBIO

26

[TapanienbHOCThTPEXTPIMBIX.
TeopeMaoTpéxnapaieIbHbIX
npsameix. Teopema o
CKPEILMBAIOIIUXCIIPIMBIX

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

27

[TapamtensHOETIPOSKTUPOBAHHE.
OCHOBHBIECBOIICTBA

MapalJICJIbHOIOIIPOCKTUPOBAHUS.

N3o006paxkenuepa3Hbixpuryps
napajuieIbHOM MPOEKIIUH

28

LenTpanbHasnpoekuus. Yrosic
COHAIIPABJICHHBIMU CTOPOHAMHU.
YroamexaynpsiMbIMUA

29

3aaunHa0Ka3aTENbCTBOU
UCCIIEIOBAHUE, CBSA3AHHBIE C
PacroJIOKEHUEM PSIMBIX B
IIPOCTPAHCTBE




30

[ToHATHA: TApAIIENBHOCTD
MPAMOM U TIJIOCKOCTH B
npocrtpanctse. [IpuzHak
MapajuIeIbHOCTUIIPSIMOMH
mockoctu. CBoiicTBa
MapajuIeIbHOCTUIIPSIMO U
IIJIOCKOCTH

31

['eoMeTpuueckue3agaurya
BBIYMCIICHUENI0KA3ATEIBCTBO,
CBSI3aHHBIECTIAPAILIIETBHOCTHIO
MPSIMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MIPOXOIALIEr0OuYepe3JaHHYIO
MPSIMYIO Ha YepTexe U
MapayIeIbHOTO AP YT OUIPSIMOI.
PacuérorHomIeHMI

33

[TapannensHas nmpoexuus,
MIPUMEHECHHUEIISATIOCTPOCHUS
CeYeHHI Kyba u
napasienenumnena. CeolicTea
rapajuieJenuIe/1an PU3MbI

34

[TapamienbHbIE TIIOCKOCTH.
[Ipu3HakumnapamieTbHOCTUABYX
IJIOCKOCTEN

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

35

TeOpeMaOHapaJ'IJ'ICJ'ILHOCTI/II/I
CIANHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[HH.[CfI 4gepe3 TOUKY, HC
anHaunemamymnaHHoﬁ




IJIOCKOCTUMCIIEACTBUSIN3HEE

36

CaoiicTBamnapasuienbHbIX
TUTOCKOCTEH :0MapauieIbHOCTH
MPSIMBIX TIEPECEUSHHUS TTPH
nepeceueHNHIByXIapayieIbHbIX
ITOCKOCTENTPEThEN

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

37

CpoiicTBanapauieabHbIX
IJI0CKOCTEN:000Tpe3Kax
MapajIebHBIX TPSMBIX,
3aKIIFOYEHHBIX MEXKIY
MapajuIeIbHBIMATUIOCKOCTSIMU;0
MepECCUCHUUIIPSIMONCABYMS
napaieIbHbIMUILIIOCKOCTSIMU

38

[ToBTOpenue:Teopemal ludaropa
Ha IUIOCKOCTH

39

[ToBTOpEHMeE:
TPUTOHOMETPUSIIIPSIMOYTOJILHOT
OTpEeyroJibHUKA

40

CBoiicTBa KyOa H
MPSIMOYTOJILHOTO
napaiiesenumea

41

Beruncnenue 1nMHOTpE3KOBB
KyOe U psIMOYrOJIbHOM
napajulesenumnesie

42

IlepnieH IUKYIAPHOCTEIPAMONH
mockocTy. [Ipusnak

MEePIEH IUKYIAPHOCTUIIPSIMONHN
IIJIOCKOCTHU

43

[lepnieH UK YIIAPHOCTBIIPSMONH

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




mockocTy. [IpusHak
NEPIEHIUKYIISIPHOCTUIIPSIMONHN
IIJIOCKOCTH

44

TeopeMaocyiecTBOBaHUNH
€AVMHCTBEHHOCTH IIPSIMOIA,
MIPOXOJALIEN Yepe3 TOUKY
IIPOCTPAHCTBAU
MEPIEHUKYIISIPHOUKIIIIOCKOCTH

45

[InockocTunnepnes IUKyIsspHbIe
VM TIpsSIMBIE€ B MHOTOI'PAHHHUKAX

46

[InockocTunmnepneH IUKyIIpHbIE
VM TNIpsSIMBIE B MHOTOI'PAHHHUKAX

47

[lepnieniuKynapuHAKIOHHASL.
[TocTpoennenepneHAUKYIIpan3
TOYKH Ha MPSIMYIO

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

48

[leprneniuKynapuHAKIOHHAS.
[TocTpoenuenepneHAUKYIIpan3
TOYKH Ha MPSIMYIO

49

Teopema o Tpéx
NeprneHIuKynsapax(npsamasu
oOparHasi)

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

50

Teopema o Tpéx
NeprneHIuKynsapax(npsamasu
oOparHasi)

51

erJ'IMe)K,Z[YCerH_II/IBaIOH_II/IMI/ICHHp
SIMBIMHU

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

52

HOI/ICKHepHeHI{I/IKyﬂﬂpHHX
MpsAMBIX C IOMOLIBIO




NEePIEH UK YIISIPHBIXIUIOCKOCTEN

33

OpToroHanbHOENPOEKTUPOBAHNE

54

[locTpoenue ceuenuii kyoa,
MIPU3MBIL, TPAaBUIIbHOMIIUPAMU B
C IOMOIIBIO OPTOTOHAIBHOU
IIPOEKIINHU

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBIL, TPAaBUIILHOMIIUPAMU B
C IOMOIIBIO OPTOTOHAIBHOU
MIPOEKIINU

56

CHUMMETpUABIIPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
[nockocTucumMmeTpuii B
MHOTOTPaHHHUKaX

57

[Ipu3HaknepneHAUKyISIpPHOCTH
MPSIMOM U TUIOCKOCTH KaK
CJIEICTBUECUMMETPHUU

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

58

[IpaBuiabHBIE MHOTOTPAHHUKH.
PacuérpaccTossHUMOTTOUKHUIO
IIOCKOCTH

59

[IpaBuabHBIE MHOTOTPAHHUKH.
PacuérpaccTosHUMOTTOUKHUIO
IJIOCKOCTH

60

Crnioco0bl OIyCTUTH
NEePIEeHIUKYIISPbI: CHMMETPHS,
CIIBUTTOYKHUIIOTIAPAIIETBHON
IPSIMO




61

CasurnoHenapanielibHON
IIPSIMOM, U3MEHEHUEPACCTOSTHUM

62

KontponsHaspaboTa'"B3zanmHoe
PACIIOJIOKCHHUC ITPAMBIX U
MIJIOCKOCTEMBITpOCTpaHCcTBE"

63

[ToBTOpEHME: yroIMex 1y
MpsAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHUSIBIPOU3BOILHOM
TPEYrOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHUE: yron Mexy
CKpCHIUMBAOIMUMHUCATIPAMBIMHUB
IIPOCTPAHCTBE

65

I'eoMeTpruueckueMeTo bl
BBIYUCIICHUSYTIIaMEKTY
MPSIMBIMAB MHOTOTPaHHUKAX

66

JByrpanubiiiyroi.CBoicTBO
JTUHENHBIXYTJIOBIBYTPAHHOTO

yria

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

67

[leprnieH TUKyIAPHBICTIIOCKOCTH.
CBolicTBa B3aMHO
MePIEeHIUKYISIPHBIXIIOCKOCTEH

68

[Ipu3HaknepneH AMKyJISpHOCTH
IIOCKOCTEN; TEOPEMAOTIPAMON
IEPECEUCHUS JBYX IUIOCKOCTEN
MEPIIEHANKYIISIPHBIX TPEThEN
IIOCKOCTH

69

IIpssMOyronabHbIN

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




napajuieNIenune ;Kyo;
U3MEPEHUs, CBOMCTBA
MPSIMOYTOJILHOTO
napaJiiesienumneaa

70

Teopemaomaronanu
MPSIMOYTOJILHOTO
napajuiesenune1anciae/ICTBUen3
Hee

71

CrepeoMeTrpuueckuen
IMpUKIAAHbIC3adau1,CBA3aHHBIC
CO B3aWMHBIM PACTIOJIOKECHUEM
MMPSAMBIX UILIOCKOCTH

72

[ToBTOpEHUE: CKPEIINBAIOIIAECS
MpsIMbIE, TTapaJuIeIbHBIC
TJIOCKOCTUB CTaHIapTHBIX
MHOTOTPaHHHKAX

73

[TapanapanneabHbIXIIIIOCKOCTEH
Ha CKPEIIMBAIOIINUXCS MPSAMBIX,
PacCTOSTHUEMEX Ty
CKPEILMBAIOIIUMHUCATIPSIMBIMUB
MIPOCTBIX CUTYAITHSIX

74

PaccrostHue oT TOUKM J10
INIOCKOCTHU,pACCTOAHHUCOT
HpHMOﬁ A0 IINIOCKOCTHU

75

BrruncnennepaccTosHUNMEXK LY
CKPELIUBAIOIIMUMHUCS NPSIMBIMU C
IIOMOILIBIO NIEPIEHAUKYJIAPHON
IIJIOCKOCTH

76

TpEXrpaHHBINYT0JI, HEPABEHCTBA




JUISITpEXTPAaHHBIX YyrioB. Teopema
[Mudaropa, TeopeMbBIKOCUHYCOBU
CHUHYCOB JJIs TPEXTPAHHOTO yria

DneMeHThIC(hepruIecKon

77 F€OMETPUH:TE€0IC3NUECKUECITMHUN
Ha 3emJie
73 KonTtponsnaspabora"Yrisiu
paccrostHus"
79 CucremaTuzanusizHaHU N
"MHOrOrpaHHUKHETOIIEMEHTHI "
80 Hipantiza. BAeIupasiz. https://resh.edu.ru/subject/17/10/
[IpaBunbHas nupamMuia
81 Hpmava. HIpavastiHakoRHas https://resh.edu.ru/subject/17/10/
npu3Mel. [IpaBunbHasnpuzMa
[Ipsimoitnapannenenune,
82 MPSAMOYTOJIbHBIN
napajuiejenumne;, Kyo
23 BrinykiibleMHOTOT paHHHUKH.
Teopemaldiinepa
BrInyKJIbIeMHOTOTpaHHHUKH.
84 Teopema Ditnepa. [IpaBunbHbIe U
MOJIYPAaBUIbHBIEMHOTOTPaHHUKHU
g5 KonTtponsHaspabora
"MHororpaHHuKm"
86 HonsTuesexropananiockocTui 8 https://resh.edu.ru/subject/17/10/
IIPOCTPAHCTBE
87 CymMmaBeKTOpOB




88

PazHoctbBEKTOpPOB

89 [IpaBunonapasmienenumnena

90 YMHOXEHNEBEKTOPAHAYUCIIO
PaznoxxenueBexTopanoOasucy

91 TPEXBEKTOPOB,HENEKANUXB OTHON
IJI0CKOCTH

92 CKaysipHOCTIPOU3BEICHHE https://resh.edu.ru/subject/17/10/

93 Beruucnenue yrna mexnay
BEKTOPaMHUBIIPOCTPAHCTBE

94 [IpocTenmmesagauncBEKTOpaMu

95 [IpocTeimue3agaucBEKTOpaMu

96 [IpocTeimue3agaurcBEKTOpaMu

97 [IpocTeimme3agaucBEKTOpaMu

08 O0600I11IeHNenCUCTEMATH3AIMI3HAH
5078

99 O06o0uieHrencrucTeMaTH3al sI3HaH
5074

100 HToropaskoHTpoJibHasIpaboTa

101 HToropaskoHTpoJibHasIpaboTa




102 0O0001UIeHUENCUCTEMATU3ALIUA3HAH |

un

OBILIEEKOJIMYECTBOYACOBIIO

[TPOTPAMME 102




11KNACC

Ne
n/u

Temaypoka

KoaunuecTBouyacoB

Bcero

KoHTtpoabHbIe
padoTshI

IIpakTHuyeckue
padoThI

Jara
H3yYeHHusI

DJIeKTPOHHbIENH(POBHIEO
Opa3oBaTe/IbHbIEPeCypPChI

[ToBTOopenuerems"KoopanHatsl
BEKTOpa Ha MJIOCKOCTHU U B
npocTpancTae"

[ToBTopenueremsl"CkansipHoe
MIPOU3BEICHUE BEKTOPOB"

[ToBTOpenueremsel"Berunciaenue
yIJjla MEXKly BEKTOpaMH B
npocTtpancTae"

[ToBTOpenue Temsl "YpaBHEeHHE
NPpAMO, TpOXoaseHuepe3IBe
TOYKH"

ypaBHeHI/IeHJ'IOCKOCTI/I,HOpMaJ'IB,
YPaBHCHHUCEIIIOCKOCTHUBOTPE3Kax

ypaBHeHI/IeHHOCKOCTI/I,HOpMaJ'IB,
YPaBHCHHUCIIIIOCKOCTHUBOTPE3KaAX

BCKTOpHO CIIPOU3BCIACHUC

JInHelHbICHEPABEHCTBA,
JIMHEWHOEIIPOTrpaMMUpPOBaHUE

JInHelHbICHEPABEHCTBA,
JIMHEWHOEIIPOrpaMMUPOBaHUE

10

AHanuTHYECKUEMETOIBIpacyETa
yTJ1a MEXy IpSIMbIMU B




MHOTI'OIrpaHHHUKax

11

AHaTUTHYECKUEMETOIbIpacuéTa
yria MeXIy IUIOCKOCTSIMU B
MHOTI'OrpaHHHUKax

12

DopmMynapacCTOSIHUAOTTOUKH JI0
MJIOCKOCTH B KOOPJIMHATAX

13

HaxoxnenuepacctossHUMOT
TOYKH JIO THIOCKOCTH B Ky0Oe

14

HaxoxnenuepacctossHUMOT
TOYKH JI0 IJIOCKOCTHU B
MpaBUIILHOMIIMPAMHU/IE

15

KonTtponsHaspabora
"Ananutuyeckasireomerpus"

16

CG‘IGHI/IHMHOFOFpaHHI/IKOBi
CTaHAAPTHBICMHOT'OI'paHHUKHA

17

CeueHHUsIMHOTOTPaHHUKOB:
METOCIEIOB

18

CeueHHUsIMHOTOTPaHHUKOB:
CTaHJApTHBIE TIJIOCKOCTH,
TepeceYeHMs MPSAMBIX U
IJIOCKOCTEH

19

HapannenLHLIe IpsAMBIC U
IUIOCKOCTHU IIapaJlJICIIbHBIC
CCUCHUA

20

[TapannensHbIEIPAMBIEN
IIOCKOCTH : PACYETOTHOLLICHU N

21

HapaJ'IJ'IeJ'ILHLIerHMLICI/I
TINIOCKOCTH: YI'JIBI MCIKIY




CKPCHIUBAOIIUMHUCATIPIMBIMU

22

[lepnenuKysipHbIE IPSAMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE TIapbl
MIEPIEH UK YIISIPHBIXIUIOCKOCTEN
U NPSIMBIX, CHMMETPUH
MHOT'OI'PaHHUKOB

23

[IepneH uKyIsIpHBICTIPSMBIEN
IIJIOCKOCTU:TEOPEMAOTPEX
MEPIEHINKYISIPAX

24

[IepnenaukynsipHBIE IPSMBIE U
IIJIOCKOCTH :BBIYMCIICHUS IJIHB
MHOT'OI'PaHHUKAX

25

[ToBTOpeHue: miomagn
MHOTOYTOJIbHUKOB, (DOPMYITBI IS
TJI0IIaIeH, COOOpakeHUs
noxoous

26

[ToBTOpEHUE: TUTOIIAH
MHOTOYT'0JIbHUKOB,(DOPMYIIBIIISA
IIOMIAIeH, COOOpAKCHHMS
noxoous

27

[ToBTOpEHUE: TUIOIAIN
MHOTOYTOJIbHUKOB,(hOPMYJIBLIIS
IUIOIIAJICH, COOOpaKEeHHUS

o 100us

28

IInomanguceuenunit
MHOTOTPAaHHUKOB: TUIOIIAU
MMOBEPXHOCTEH, pa3pe3aHusl Ha
4aCcTH,CO00PAKEHUSTION00US




29

[Inomanuceuenunit
MHOTOT'PaHHUKOB: IJIOIIA H
MOBEPXHOCTEH, pa3pe3aHrsIHA
9aCTH,CO00PAKEHHSIIONOOHS

30

KonTponpHaspabora
"[loBTOpEHNE:MHOTOTPAaHHUKH,
CEUEHHUsI MHOTOTPaHHUKOB"

31

O0néMmTena.O0neM
MIPSIMOYTOJILHOTO
napajuresenumIie/ia

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

32

3anaun 00 yABOEHHH Ky0a, O
KBaJ[paTypeKy0a;0 TPHCEKIINN
yria

33

CrepeomeTpuyecknesaiayu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJILHOTO
napasuiesenurea

34

HpI/IKJ'IaI[HBIGSaI[a‘II/I,CBHS&HHI)IC C

BBIYHCIIEHHEM 00BEMa
IpAMOYT'OJIBHOT'O
ImapaJuICIICIIMIIC 1a

35

OOBEMITPAMONTIPU3MBI

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

36

CrepeoMeTrpuueckues3anadn,
CBSI3aHHBIE C BBIYMCICHUEM
00BEMOB MPSMON MPU3MBI

37

HpI/IKJ'Ia,Z[HLIe3aI[aLII/I,CBﬂBaHHBIe C

00BEMOM MPSMOM PU3MBI




38

Brruncnenue 00bEMOB TeI ¢
IMOMOILBIO OTIPEACIIEHHOTO
uHTerpana.O0bEMHAKIOHHON
[IPU3MBI

39

Brruncnenneo0bEMOBTEIIC
TIOMOIIBIO OITPENIEIIEHHOTO
unTerpana.O0bEMnupamMu,ipl

40

®opmyna 00bEMa MUpaMUABL.
OTHOMIEHNE0ObEMOBITHPAMH/IC
00LIUM YTJIOM

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

41

®opmyna 00bEMa MUpaMUIbL.
OTHOIIEHNE0ObEMOBITHPAMH/IC
00IUMYTIIOM

42

CrepeomeTpuyecknesaiayu,
CBsI3aHHbBIE C 00bEMaMU
HAKJIOHHOM MTPU3MBI

43

CrepeoMerprueckues3aiadn,
CBsI3aHHbBIE C 00bEMaMU
MUPaMUIbI

44

[IpuknagHbpIe3a1a9UIIO TEME
"O0BEMBI TeN", CBSA3AaHHBIC C
00bEMOMHAKIIOHHOUTTPU3MBI

45

[IpuknagHbIe3a1a9UIIO TEME
"O0BéMbITEN",CBA3aHHBICC
00BEMOM MUPAMHU/IBI

46

[TpumeHeHneo6bEMOB.
BrruncnennepaccTossHUSI0
TUTOCKOCTH




47

KonTtponesHaspaboTa"O6bEMMHOTO

rpaHHHUKA"

48

]_II/IJH/IHZ[pI/I‘-IeCKaﬂHOBCpXHOCTI),
00pa3yroIne MUIHHIPUICCKON
IIOBEPXHOCTH

49

Hunuuap. [psamoit kpyrosou
nunuHAp. I omanenoBepxHocTH
LUAJIUHApA

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

50

KonnueckasnoBepxHOCTb,
o0Opasyromue KOHUYECKOH
noBepxHocTh. Konyc

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

51

CedeHnEeKOHYCamIOCKOCThIO,
MapajieIbHOM IOCKOCTH
OCHOBaHHUS

52

Y ceu€HHBIMKOHYC.
N300paxxeHneKOHyCOBH
yCeuEHHBIX KOHYCOB

53

[Tmomaap00K0BOHTIOBEPXHOCTH
Y TIOJTHOM MTOBEPXHOCTH KOHYCa

54

[Tnomaap00K0BOHITOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTU KOHYCa

55

CrepeomeTrpuueckuesajauynta
JI0Ka3aTeJIbCTBOUBBIYUCIICHUE,
IIOCTPOCHUEM CEYEHUU
LWIMHAPA,KOHYCA

56

CrepeomeTrpuueckuesajauynHa
JI0KA3aTeJIbCTBOU BBIYUCIICHUE,
IMOCTPOECHUEMCEYECHUIN




HWIMHAPA,KOHYCa

57

HpI/IKJIaI[HI)Ie?;a)]a‘-H/I,CB$I33,HHLIC C
MUJIMHAPOM

58

HpI/IKJIaI[HI)Ie?;a)]a‘-H/I,CB$I33,HHLIC C
MUJIMHAPOM

59

Cdepau map

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

60

[epeceuennecheprinmrapac
mockocThro. Kacanuemapan
cdepsl IIocKocThI0. Bua n
n3o0paxeHuenapa

61

[Nepeceuenmnecheprumrapac
m1ockocThio. Kacanuemapaun
cdepsl IIocKkocThi0. Bua n
n300pakeHUeapa

62

VYpasuenuecdepror.Inomans
ctepsl 1 e€ yacTei

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

63

Cummerpusicdepbiumapa

64

CrepeoMeTpHuueckue 3agadyud Ha
JI0Ka3aTeNbCTBO U BBIUUCIICHHE,
CBsI3aHHBIECOC(epoiniapom,
MOCTPOCHUEM UX CEUCHHI
IIJIOCKOCTBIO

65

CrepeoMeTrpuueckue 3aJaund Ha
JOKa3aTENbCTBO U BBIUMCIICHUE,
CBsi3aHHBIECOC(hEpOIH 1apom,
IIOCTPOCHUEMUXCEUEHUN




IIJIOCKOCTBIO

66

HpI/IKJIaI[HI)Ie:‘}a)]aLH/I,CB?I33,HHI)I€
co cepoii 1 mrapom

67

IToBTOpEHUE:0OKPYKHOCTEHA
IIJIOCKOCTH, BBIYMCIICHUS B
OKPYXHOCTH,CTaH/1apTHbHIE
noo0us

68

Pazmmunsnie KOM6I/IHaHI/II/I TCI
BpalliICHUANMHOTOI'PaHHHUKOB

69

3agaun o teMe "Tena u
ITOBEPXHOCTUBPALLIEHUS "

70

3agaun o teMe "Tena u
MOBEPXHOCTUBpAIICHUA"

71

KonTtponsHaspadora"Temnan
MOBEPXHOCTH BpamieHus"

72

O6bémmuHapa. Teopemaod
00BEME TIPSIMOTO IMIIMHPA

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

73

Beruncnenneo0bEMoBTENC
MIOMOIIIBIO ONPENIENEHHOTO
uHTerpana.O0bEMKOHYyCa

74

ITnomaanO0KOBOMHUIIOIHON
MMOBEPXHOCTU KOHYCa

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

75

CrepeomeTrpuueckuesaiayu,
CBSI3aHHBIC C BEIYHCJIICHUEM
00BEMOB IUIMHAPA, KOHYCA

76

[Ipuknaaneie3aaunnoTeMe
"OO0BEMBI U ILIOIIAINA
MOBEpXHOCTENUTEN"




71

O06BEM mapa u mapoBoro
cexropa.Teopemao6o0BEME
mapa. [1nomans chepsr.
CrepeomeTrpuieckuesaiaym,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, 1apoOBOTO
CErMEHTAMIIIAPOBOTOCEKTOpa

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

78

[IpuknagHeie 3aqa4n 1o TeMe
"O0BEMBI Ten", CBA3aHHEIE C
00BEMOM I1apa U IUIOIIA B0
chepbr. COOTHOIIIEHUSIMEXK TYTIIOT
aIMUIIOBEPXHOCTEHN U
00BEMaMMIIO JOOHBIXTEN

79

[TomoOHBIETETABTPOCTPAHCTBE.
N3menenne 00bEMa npu
nonoouun. CtepeoMeTpruIecKre
3a/1auu, CBSI3aHHbBIE C
BBIYHCIICHUEMOOBEMOBTEIN
TJTONIAJCHITOBEPXHOCTEN

80

Oo6o6matomeenoBropenuel 1
MOHATHI U METOJIOB Kypca
reomerpun 1 0—11kmnaccos,
cUCTeMaTH3aIus 3HAaHUH:
"[1nomaan moBEpXHOCTUH
00BEMBIKPYTIIBIXTEN"

81

Kontponsnas pabdota "[lnomagu
MOBEPXHOCTUUOOBEMBIKPYTIIBIX

n

TCII

82

I[BI/I)KCHI/IHHPOCTpaHCTBa.

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




OtoOpakenus. | BUKESHUSH
paBeHcTBOGUTYp.O0MmUMECBO
CTBAJIBUKCHUI

83

BuasnsrkeHni: napaiebHbIA
IIEPEHOC, LICHTPaJIbHAA
CUMMETpHUS, 3epKAIbHAS
CUMMETpHUs, TIOBOPOT BOKPYT
IPSAMO

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

84

[IpeobpazoBanusog0OusI.
[Ipsimas u cdepa Diinepa

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

85

I'eoMeTpuueckuesagaurya
MMPUMCHCHUC IBVKCHUS

86

KonTtponbHaspadoTa"BekTopsiB
npocTtpancTae"

87

O6o06matomeenoBroperuel 1
MOHSTUN U METOJIOB Kypca
reomerpun 1 0—11kmnaccos,
cUCTeMaTH3alls 3HaHU:
"ITapayinienbHOCTBIIPSAMBIXU
IJIOCKOCTENBIIPOCTpaHCTBE"

88

O6o6matomeernoroperuel 1
MOHATHI U METOJIOB Kypca
reometpun 1 0—11kmnaccos,
cUCTeMaTu3alus 3HAaHHU:
"BekTopsIB mpocTpaHcTBE"

89

Ob6o6maromeenosropenuel 1
MOHATUH U METO0B Kypca
reomerpun 1 0—11xnaccos,
cucTeMaTH3alMsI3HaHUMA:




"BexTopsiBnpocTpaHcTse"

90

Ob6o6maromeenoBropenuel 1
MOHSTUI U METOJIOB Kypca
reometpun 10—11 xmaccos,

cucreMarmu3amnmssHanguii:"Oobem

MHOTOTpaHHUKa"

91

O6o6maromeenoBtopenuel 1
MOHSTUN U METOJIOB Kypca
reometpun 10—11 xmaccos,

cucreMarmu3anmsasHanuii:"O0bem

MHOTOI'paHHUKA"

92

Ob6o6maromeenoBropenuel 1
MOHSTUN U METOJIOB Kypca
reomerpun 1 0—11knaccos,
cHUCTEMAaTU3als 3SHaAHUH
"ILnomany NoBEpXHOCTHH
00BEMBIKPYTIIBIXTENT"

93

HroroBasikoHTpoibHaspaboTa

94

HroroBasikoHTpoibHaspaboTa

95

[ToBTOpEeHUE,00001ICHNEH
CHCTEMAaTU3aLMs 3HAHUI

96

HcropuspasButuscrepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHXXCHCPHLBIX U
KOMHLIOTCpHLIXTeXHOHOFI/Iﬁ

97

HcropusipazButuscrepeoMeTpun
KaK HayKd U e€ poJib B Pa3BUTUU




COBPCMCHHBIXHMHKCHCPHBIXU
KOMIIBIOTCPHBIX TEXHOJIOT Uit

98

HcropusipazBUTUACTEPEOMETPUN
KaK HayKu U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIbIOTEPHBIXTEXHOIOT I

99

HcropusipazBUTHACTEPEOMETPUN
KakK HayKH U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIbIOTEPHBIXTEXHOIOT I

100

HcropusipazBUTHACTEPEOMETPUN
Kak HayKH U €€ poJib B Pa3BUTUH
COBPEMEHHBIX WHIKCHEPHBIX U
KOMIIbIOTEPHBIXTEXHOIOT I

101

UcropuspazBurtuscrepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITbIOTEPHBIXTEXHOJIOT Ui

102

UcropuspazBurtuscrepeomMeTpun
KaK HayKu U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITbIOTEPHBIXTEXHOJIOT Ui

OBIIEEKOJIMYECTBOYACOBIIO
ITPOTPAMME

102
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