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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[TockonpKy  JOTMYECKOE  MBILUIEHHE,  (QOopMUpyeMOe  TpU  H3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl TIPU PELIEHUM 3a/lay €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTU
¢u3znyeckux 3aaau.

[enb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3y4YE€HUU T€OMETPUH, KaK COCTaBJISAIOUIEH npeaMeTHOM olnactu «Marematuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(HecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMaTUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUH Ha YIIIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacipeHe MpeACTaBIeHUsI O TEOMETPUU KaK YaCTH MUPOBOHM KyIbTyphI H
¢dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H TEOMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CrepeomeTpus» yueOHOTO Kypca reOMEeTpuH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

dbopMupoBaHrE YMEHHs paclio3HaBaTh Ha YepTekax, MOACIAX U B peajbHOM
MHUpPE MHOTOTPAaHHWKH M Tejla BpalleHHs, KOHCTPYHPOBATh T€OMETPUUYECKHE
MOJIENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHYECKUX TeOopHuil, (opMHpOBaHME TOHWMAHUS POJM AKCUOMATHUKH TPHU
IIPOBEJICHUN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pellleHusl, YMEHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3aJ1ay U 3a]a4 C MPAKTUUYECKUM COJCPKAHUEM,
dbopMupoBaHHE TIPENCTaBICHUs O HEOOXOAUMOCTH  JOKAa3aTelIbCTB  TpHU



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEPECA K U3YUEHUIO TEOMETPUN;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEealbHBIX JKMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKATEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «maccax sBusroTcs: «lIpsMble ©W  TJIOCKOCTH B TPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHATHUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YriayOlIEHHOM YpPOBHE OOydyeHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IMPEAMETHBIM pe3yibTaTam ocBoeHuss denepanbHoil paboueit
IPOrpaMMbl, pacHpeleaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH IMOHATHSMHU U HABBIKAMU ITOCJIEI0BATENIBHO U MIOCTYNIATENBHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4EeHHUIO TEOMETPUH HA YTIIYyOJIEHHOM YPOBHE IO3BOJISIET:

co3gath  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOJKEHUIO H3YyYEHUsS MATeMaTHKU C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
orBoauTtcs 170 vaca: B 10 kinacce — 68 yaca (2 yaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMbIX B MPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MPSIMOU
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKIy NMPSAMBIMU B IIPOCTPAaHCTBE. [lapaymenpHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapAUICIBHBIE W TEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  TUIOCKOCTH,  HOPOEKIUs  (UIrypsl HA  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI IBYTPAHHOTO yrila. TpEXrpaHHbIA U MHOTOI'PAaHHbBIE YTJIbI.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYIPAHHBIX YTIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBasi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBolicTBa péOGep M OOKOBBIX TI'paHel
MpaBUILHOW TUpaMubl. [IpaBuibHBIE MHOTOTPAHHUKHU: MpaBWJIbHAA NpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KkyO0. llpencraBieHve o mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUIBLHOM MUpaMUJIbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuielienunena, CUMMETPHUS MPAaBWIBHBIX NPHU3M, CUMMETpPUS NPaBUIBbHOU
MAPaMHUJIBL.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawtenenunena. TeopemMa O pas3loKEHUHM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsmoyrospHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
IUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepbl M IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe. M300paxeHue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u koHyca. CummeTpusi cepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMHUabl U KoHyca. O0BEM 11apa M 1apoBOTo
CEerMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MUWINHAP, ONMHMCAaHHas OKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanuwe miapa u cdepsl miaockocTbio. [loHSTHE MHOrOTpaHHMKA,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WM TEJO
BpALLCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHMI: METOJ CJIEIOB, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METOJ IEepeHoca
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
CHUCTEMa KOOPAMHAT B ITpocTpaHcTBe. KoopaunaTel BekTopa. PaszinoxeHue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mume cBoiicTBa JBWKCHUH. Buabl JBWXKEHUMN: TapauIebHBIM IEPEHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEAYp TPaKIAHCKOro o0OIiecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHUICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX LIEHHOCTEH pPOCCUICKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYeCKOe BOCTIUTAHHE

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTeMaTU4YeCKUE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W pealu30oBbIBaTh COOCTBEHHBIE JKM3HECHHBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3K0JI0OrH4YecKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHWW IS pelieHusl 3amad B o0JiacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIICCTBEHHOM  MNPAKTUKH, ITOHUMAaHHE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISAITh IMPOCKTHYID M HCCIEI0BATEIbCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHWH MEXAy MOHATHIMH, (DOPMYyIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, AMHUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIOMCHHUIX M YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTh BBIBOABI C KCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BEIBOIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM MHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTEeMaTHYECKOTO 0ObEKTa, SBJICHHUS, IIpoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOILlECCa, a TaKXKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTD uHdopMaIuu o CaMOCTOSITEIILHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABIIAATH CBOH Cy)KI[eHI/IH C Cy)KI[GHI/ISIMI/I I[pyFI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Y4€TOM 3ajaad
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMKUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUYUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPU
peleHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUH;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B MPOCTPAHCTBE, MEXKAY NPSIMOMl U
IJIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamua, NpsMOYToJIbHBINA Napaienenunen, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJHO ONEPUPOBATH NOHATUSAMHU, CBSI3AHHBIMU C  CE€YEHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
NPOEKTHpOBaHKUE (UTYp Ha IMIIOCKOCTh, BHIOIHATH M300paXkeHUs puryp
Ha IJIOCKOCTH;

e CTPOUTHh CEUYCHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIaMH, BBITIOJIHSITH
(BBIHOCHBIE) TJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP,
OCb W IUIOCKOCTb CHMMETPHH, LIEHTP, OChb M INIOCKOCTb CHMMETPUHU
uryper;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMaTUYECKUX OTHOIICHUH U
HaXO0XXJICHUE TECOMETPUYECKUX BEIUYMH, MPUMEHSISI W3BECTHBIC METOJbI
MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPHUMEHATH T[OJYYCHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATh W
aHaJIM3UPOBaTh PEalbHbIE CUTyallud, MPUMEHSATh M3YUYEHHBIC MOHATHS B
mpolecce IMOMCKA  pelieHUuss MaTeMaTU4yecku  CcHOopMyJIHpPOBAHHOM
npoOeMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
UCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pelniarh MPaKTUYECKUE 3a/aqd,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBA3AHHBIMU C LIMJIUHIPUYECKOM,
KOHUYECKOM U chepruyeckord MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TTOJIYYECHHS TEJl BpALICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMU, CBA3aHHBIMH C KOMOMHAIIMSIMHU TeEl
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpBI, BBITOJHATH (BBIHOCHBIE) TIIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAIICHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QUTrypax, TMpPEACTAaBICHHYIO Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TJIOCKOCTSIMH, BBIYHMCIICHHE PACCTOSHUN OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXCHUS MHOTOTPAHHUKOB W TEJI BpalICHUS IPH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapaysienTbHO U MEPHEHIUKYISIPHO OCH), CEUEHUsI KOHyca (MmapauiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHATh TeoMeTpuueckre (akTbl JJIsi PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALINU, IPUMEHATh U3YUEHHbIC
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUs
MaTeMaTuyecku  CcOpPMYJTUPOBAHHOW  TPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH,;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koamecreo acon dyeKkTpoHHbIe (LM POBbLIE)
n/n NPOrpaMmbl Bcero Koutpobire o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 Bseznenue B ctepeoMeTputo 15 1
5 B3anMHoe pacnosioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 6
IIPOCTPAHCTBE
4 HepHeHHI/IIEYJIFIpHOCTL OPSMBIX U 15
IJIOCKOCTEN B MPOCTPAHCTBE
VYriel 1 paccTosTHUS 12 1
MHororpanHuku ) 1
Bekropsl B mpocTpaHcTBE 8
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 1 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
1 AHanuTH4eckasi FreoOMeTpHs 15 1
5 [ToBTOpEeHME, 0000IIEHNE 1 15 1
CUCTeMaTH3alusl 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Temna BpameHus 24 1
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHuUs 5 1
7 IToBTOpenue, 00o01IEHNE U 17 2
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuyecTBO

Ne ni/m Tema ypoka JacoB

Bcero

OcHoBHbI€ NpaBuiIa U300paKEHUS HA PUCYHKE INIOCKOCTH, TapaJuIEIbHBIX NPSAMBIX (OTPE3KOB), CEPEAUHbI
OTpe3Ka

[ToHsATHS cTEpeoOMETpHH: TOUKA, MPsiMasi, INIOCKOCTh, MPOocTpaHcTBO. OCHOBHBIE NpaBuiia U300paXKeHUs Ha
PHUCYHKE IJIOCKOCTH, MapalJIeIbHbIX MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

Ilonstus: MEepeCCKarIureCs IIIOCKOCTH, IEPECCKAOIIUECC IIPpAMasd U IMJIOCKOCTh; IMOJYIIPOCTPAHCTBO

IlonsTus: MEPCCCKAOIMNECS IINIOCKOCTH, ICPECCKAIOIUCCA IMTPAMad U MJIOCKOCTDb, MOJYIITPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE MPOCTEUIITNX TPOCTPAHCTBEHHBIX (DPUTYP, HECYIIECTBYIOIINX O0BEKTOB

MHororpaHHuKH, H300pa’kKeHUE MPOCTEUIINX TPOCTPAHCTBEHHBIX (DUTYpP, HECYIIECTBYIOMINX O0BEKTOB

AXCHOMEI CTCPCOMCTPHUHU U IICPBBIC CICACTBHUA U3 HUX

co N oo o1 MW
N R

AKCHOMBI CTEPEOMETPUH U MEPBBIE CIECICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U MEPBBIE cleACTBUSA U3 HUX. CrIocOObI 33/1aHus MPSAMBIX U TUNIOCKOCTEH B
npoctpancTBe. O003HaUSHMSI MPSIMBIX U MJIOCKOCTEN

N300paxeHune cedyeHuit nmupamuabl, Kyda v Mpu3Mbl, KOTOpPbIE MPOXOJAT yepe3 ux péodpa. M3o0paxenue

10
MEpCCCUCHUA MOJTYUCHHBIX TNIOCKOCTCH. PaCKpaI_HI/IBaHI/IC MOCTPOCHHBIX cedyeHui Pa3HBIMHU LIBETaMU

11 N306paxenune cedyeHuit mupamuabl, Kyda v Mpu3Mbl, KOTOpPbIE MPOXOJAT uepe3 ux péodpa. M3oOpaxenue

MEPECCUCHU A MOJTYUCHHBIX IUIOCKOCTEHA. PaCKpaHH/IBaHI/Ie IMOCTPOCHHBIX CeucHHI Pa3HBIMHU LIBETAMU

12 Meroa cnenoB aist nocTpoeHus ceueHuid. CBoicTBa nepeceueHnid MPSIMbIX U IMIIOCKOCTEN 1

13 [Toctpoenue ceuenunii B nupamuie, Kyoe mo TpéM Toukam Ha pédpax. Coz/laHue BBIHOCHBIX YepTekKell U 3amuch

IaroB IMOCTPOCHUA

14 ITocTpoenue ceuenuii B mupamue, Kyoe rmno TpéM Toukam Ha péopax. Co3aHne BBIHOCHBIX YepTexel U 3aluch

IaroB IMOCTPOCHUA




15 Konrponsnas padora "Akcuomsl crepeomerpun. CeueHus" 1

16 B3aumnoe pacnonoxenue npsambIx B mpocTpancTBe. CkpemuBaomuecs npsimbie. [I[pu3Haku ckpenuBaonmxcs 1
npsiMbIx. [lapanienbHble npsiMble B IPOCTPAHCTBE
Teopema o CylIeCTBOBAHUU U €IMHCTBEHHOCTH MPSIMOI NapajuiesIbHON JaHHOHN MPSAMOM, MPOXOSIIeH yepe3

17 TOYKY IIPOCTPAHCTBA U HE Jiexkallel Ha TaHHOM mpsiMoii. JlemMMa o nepecedyeHnr napauieIbHbIX IPSIMbIX 1
IJIOCKOCTBIO

18 [TapannenbHOCTh TpeX NpsIMbIX. Teopema 0 TpEX mapajienbHbIX NPAMBIX. Teopema 0 CKpelMBaIOLIUXCsl 1
MPSIMBIX

19 [TapannensHoe npoexkTrpoBaHue. OCHOBHBIE CBOMCTBA MapalljIelIbHOTO NPOoeKTUpoBaHus. M300paxeHue pa3HbIx 1
¢buryp B mapayuieIbHON MPOESKIINN

20 LenTpanpHas mpoeKus. YToJl ¢ COHAPABIEHHBIMA CTOPOHAMH. YTOJ MEKIY MPSIMBIMU

21 3aauM Ha JOKa3aTeJIbCTBO U HCCIIE0BAaHUE, CBSI3aHHBIE C PACIIOIOKEHUEM MIPSIMBIX B IIPOCTPAHCTBE

99 [TonsTHS: MapaIenbHOCTh NPSAMON U IJIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak mapanaenbHOCTH MPSMOM U 1
riockocTu. CBONCTBA MapauIeIbHOCTH NPSIMOM U MIIOCKOCTH

93 I'eomeTprueckue 3a7aun Ha BEIYMCIICHNUE U 10KA3aTEIbCTBO, CBA3aHHbIE C MAPAIIIEIBHOCTBIO IPSIMBIX U 1
IJIOCKOCTEN B IPOCTPAHCTBE

24 [TocTpoenue ceueHust, MPOXOIAIIETO Yepe3 JaHHYIO MPSIMYIO Ha YEePTEkKe U MapalIeIbHOTO APYTrou MpsMOii. 1
Pacuér otHOmIEHNN

o5 [TapannenbHas npoekuus, IpUMEHEHUE JUIsl TOCTPOSHUsI ceueHull kyoa u napaienenunena. CBoicTBa 1
napasiesienunea 1 mpu3Mbl

26 [TapannensHbie ockocTH. [IpU3HaKK NMapanaeabHOCTH JBYX MIOCKOCTEN 1

97 CBoiicTBa mapasieNbHbIX MJIOCKOCTEN: O MapalyIeIbHOCTH MPSMBIX IEPECeUeHNUs IPU MePECEUCHUN ABYX 1
MapajuIeIbHbIX JIOCKOCTEN TpeThen

28 IToBropenue: Teopema [Tudaropa Ha rmockoctTu 1

29 [ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1

30 CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO Mapasuiesenumeaa 1

31 Brruucnenne nimH 0Tpe3KoB B KyOe U TPSIMOYTOJIBHOM TapajuieIenuIe e 1




32 [lepneHUKYISAPHOCTD NPSIMOM U IVIOCKOCTH. [Ipu3HaK neprneHauKyISpHOCTH IPSIMOU U IIIOCKOCTH 1
33 [1n0cKOCTH ¥ IEPIICHANUKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHUKAX 1
34 [lepnennukynsp u HaknoHHas. [locTpoeHue neprneHaAnKyIspa U3 TOUKH Ha MPSIMYIO 1
35 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMBbIMU 1
36 ITonck neprneHauKyISAPHBIX MPSAMBIX C IIOMOILBIO IEPIECHANKYIISIPHBIX IIOCKOCTEN 1
37 OpToroHanbHOE IPOEKTUPOBAHUE 1
38 ITocTpoenue ceuenuit kyoa, NpU3Mbl, IPABUIBHON NMUPAMHU/IBI C IIOMOLIBIO OPTOTOHAIBHOMN MPOEKLUU 1
39 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IJIOCKOCTH. [IImockocT cMMMETpUi B MHOTOTpaHHHUKaX 1
40 [Ipu3Hak nepneHIuKyJISpHOCTH MPSIMON U TUNIOCKOCTH KaK CJIEACTBUE CUMMETPUH 1
41 [IpaBunbHBIE MHOTOIPaHHHUKU. Pac4€T pacCcTOSTHUI OT TOYKH 10 TUNIOCKOCTH 1
42 KontposbHas padota "B3auMHOE pacmoiokeHHe MPSMBIX U INIOCKOCTEH B TpOCTpaHCTBE" 1
43 [loBTOpEHME: Yroa MEeXAy NPsIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA 1
KOCHHYCOB
44 IToBTOpEHME: Yron MEXAY CKPEIUBAIOIIMMHUCS IPSIMBIMU B IPOCTPAHCTBE 1
45 I'eomeTprueckue METOABI BEIUUCICHMS YIIIa MEXKy IPSMBIMA B MHOTOTPaHHUKAX 1
46 JIByrpanHbIil yroji. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIiia 1
47 IlepnenaukynspHele maockocTy. CBOMCTBA B3aUMHO NEPIEHANKYISIPHBIX MJIOCKOCTEN 1
48 [Ipu3Hak neprneHuKyJIIpHOCTH IIJI0CKOCTEH; TeopeMa o MPsIMO MepeceueHust ABYX IMIIOCKOCTEN 1
MEPIEeHIUKYJIAPHBIX TPEThEN TIOCKOCTH
49 [IpsiMoyronbHBII Mapauienenunesn; Ky0; N3MepeHusi, CBOMCTBA MPSMOYTOJILHOTO Mapajuiesenuneia
50 CrepeoMeTpuuecKre U MPUKIIAIHbIE 3a]a4l, CBS3aHHbIE CO B3aUMHBIM PACIOJI0KEHUEM MPSAMBIX U IIIOCKOCTH
51 [Tapa napayienbHbIX IIOCKOCTEN Ha CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHUE MEXAY CKPEIMBAIOIIUMUCS 1
MPSIMBIMU B IIPOCTBIX CUTYaIUsIX
52 PaccTosiHME OT TOUKH 10 INIOCKOCTH, PACCTOSIHUE OT NMPSAMOM 10 MJIOCKOCTU
53 Brruncnenue pacCcToOSHUN MEXTy CKPELIUBAIOUIUMUCS MPSIMBIMH C TOMOLIbIO NEPIIEHIUKYISIPHON MIIOCKOCTH 1
o4 KonrtponsHast padora "Yrisl 1 paccTostHuS"




95 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK M €T0 3J1€MEHTHI" 1
56 [Mupamuna. Buasl mupamua. [IpaBunsHas nupamuaa 1
o7 IIpusma. IIpsamas u HaknoHHas npusmel. [IpaBuibHas npusma 1
58 [Tpsimoii mapaienenune, TpsIMOYTOJIBHBIN Mapajuieenure, Kyo 1
59 Kontponbnas padota "MHororpaHHuku" 1
60 [TonaTHE BEKTOpA HA IMJIOCKOCTU U B IIPOCTPAHCTBE 1
61 CymMma BEKTOpOB 1
62 Pa3zHoCTh BEKTOpPOB 1
63 [IpaBuio mapamnenenurnena 1
64 YMHOKEHHE BEKTOpa Ha YUCIIO 1
65 Pasnoxenue BekTopa 1o 6aszucy TpEX BEKTOPOB, HE JISKAIIUX B OJHOH IJIOCKOCTH 1
66 CkaisipHOE TIPOU3BEICHUE 1
67 IIpocreimue 3a1auu ¢ BEKTOPaMH 1
68 Hrorosas KoHTpoOJIbHAsT paboTa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KosnnuyectBo
Ne i/ Tema ypoka 4acoB

Bcero
1 IToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha MJIOCKOCTH U B IPOCTpaHCTBE" 1
2 [ToBropenue Temsl "CkaysipHOE TPOU3BEAECHUE BEKTOPOB" 1
3 [ToBTOpeHue TeMbl "Bbruncienue yria Mex,1y BEKTOpaMu B IIPOCTpaHCTBE" 1
4 [ToBTrOpenue Temsl "YpaBHEHUE TPSIMOIL, MPOXOAIIECH yepe3 1Be TOUKHU" 1
5) YpaBHEHHE UIOCKOCTH, HOPMaJlb, YPABHEHUE TIJIOCKOCTH B OTPE3KaxX 1
6 YpaBHEHHE IIIOCKOCTH, HOpMaJlb, ypaBHEHHUE IJIOCKOCTH B OTPE3Kax 1
7 BexTopHoe npousseneHue 1
8 JluHeliHbple HepaBeHCTBA, JIMHEHHOE TPOrpaMMHPOBAHUE 1
9 JIuneliHbIe HEPABEHCTBA, JINHEUHOE ITPOrpaMMHUPOBaHUE 1
10 AHanmuTHYECKUE METO/Ibl pacyéra yriia MeXay IpSMbIMUA B MHOTOTPaHHHUKAX 1
11 AHanmMTUYECKHE METObI pacyéTa yriia MeKy INIOCKOCTSIMHA B MHOTOTPaHHUKAX 1
12 dopmysa pacCTOSHHS OT TOUKH 10 IUNIOCKOCTU B KOOPAMHATAX 1
13 HaxoxxaeHue pacCTOSHUM OT TOUKH /10 MIIOCKOCTH B Ky0e 1
14 HaxoxneHnne paccTossHUM OT TOYKHU 0 TUIOCKOCTH B MPABUILHON MTUPAMHUJIE 1
15 KonrtponbHas pabora "AHnanutuueckas reomerpus” 1
16 CeueHusi MHOTOIPaHHUKOB: CTaHAapTHbIE MHOTOTPAaHHUKHU 1
17 CeueHnst MHOTOIPaHHUKOB: METO/] CJIEZIOB 1
18 CeueHusi MHOTOIPaHHUKOB: CTaHAapTHBIE IUIOCKOCTH, ITEpeceUeHus MPSIMbIX U IIIOCKOCTEH 1
19 [TapannenpHble NpsMBIE U IUIOCKOCTH: MTAPAJIIIEIIbHBIE CEUYEHUS 1
20 [TapamiensHbIe PSAMBIC U TUIOCKOCTH: PACUET OTHOIICHUN 1
21 [TapannenbHble MpsMBIE U IUIOCKOCTH: YTJIbl MEXKAY CKPELIMBAIOIIUMUCS IPSIMBIMU 1




HepHeH[[I/IKy.HSIprIe MMPAMBIC U TIJIOCKOCTHU: CTAHAAPTHBIC IMMAPbI HCPIHCHAUKYIIAPHBIX MIOCKOCTEH 1 MMpsAMBIX,

22 CUMMETPUU MHOTOTPAHHUKOB 1
23 [eprieHAUKYIApHBIE IPSIMBIE U IUIOCKOCTU: TEOpPEMa O TPEX MEPIECHANKYIIIpax 1
24 [leprnieHIuKynsipHbIE MPSMBIE U TUIOCKOCTH: BBIYUCICHUS JJIMH B MHOTOTpaHHHUKAX 1
25 [ToBTOpEHME: IIOIMIAN MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOIIAICH, COOOpasKeHUs TT0100Us 1
26 [ToBTOpEHME: TUIONTAAX MHOTOYTOJILHUKOB, (DOPMYIIBI JIS TUIOIIAIeH, COOOpaKeHHS TTO100us 1
27 [ToBTOpEeHME: TUIOMIAAN MHOTOYTOJILHUKOB, (DOPMYIIBI ISl TUIOIIAIeH, COOOpaKeHUs MOA00us 1
28 [Tnomaau ceyeHnit MHOTOTPaHHUKOB: TUIOIIAIU IOBEPXHOCTEH, pa3pe3aHusi Ha YacTu, COOOpaKeHUsI MOA00HS 1
29 [Tnomanu ceveHnii MHOTOTPAaHHUKOB: TUIOIIA U IIOBEPXHOCTEH, pa3pe3aHusi Ha YacTH, COOOPaKCHHSI TOT00MS 1
30 KontponbHas padota "[loBTOpeHHE: MHOTOIPAaHHUKH, CEYCHHSI MHOTOI'PaHHUKOB" 1
31 O06BéM Temma. OO0beM IPSIMOYTOJIBHOTO TIapajuIeIIeTIHIIe 1A 1
32 3agauu 00 ynBOEHMH Ky0a, 0 KBagpaType Ky0a; 0 TpUCEKLUH yria 1
33 CrepeoMeTpHuyecKre 3a1auu, CBI3aHHbBIE ¢ 00bEMOM MPSIMOYTOJIBHOTO TapalyIeNieuIe/1a 1
34 [Ipuknanneie 3a1a4m, CBSI3aHHBIE C BBIYUCIEHHEM 00BhEMA MPSAMOYTOJIBHOTO MapaljieNenuneaa 1
35 O0BEM npsIMOit TPU3MBI 1
36 CrepeoMeTpHuyecKHe 3a1auu, CBSI3aHHbIE C BEIYUCICHHEM 00BEMOB MPSIMOM TPU3MBI 1
37 [TpuknaaHble 3aa4u, CBSI3aHHbIE C 00BEMOM MPSIMOI TPU3MBI 1
38 Brruncnenme 06b€MOB Tell ¢ TOMOIIIBIO OIpeieIEHHOro nHTerpana. O0bEM HaAKJIOHHOM MPU3MBbI 1
39 Brruncnenme 00bEMOB Tell ¢ TOMOIIBIO OMpeieIéHHOro nHTerpana. O0bEM MUpaMuIbI 1
40 dopmyna 00bEMa mupamMuabl. OTHOIIEHHE 00HEMOB MTUPAMHUJT C OOIIMM YTJIOM 1
41 ®opmyna 06béMa nmupamuiel. OTHOIIEHHE 00BEMOB TUPAMHJL C OOLIUM YIIIOM 1
42 CrepeoMeTpuuecKre 3aJau, CBA3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBbI 1
43 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE C 00bEMaMU TUPAMU/IBI 1
44 [Ipuknanueie 3anaun no teme "OObEMBI TeN", CBA3aHHBIE C 00BEMOM HAKIIOHHOW MPU3MBI 1
45 [Mpuknanueie 3anaun mo Teme "OO0bEMBI Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI 1
46 [Ipumenenne 00bEMOB. BrrunciaeHue paccTossHUs 10 TUIOCKOCTH 1




47 KonrponsHas padora "O6béM MHOrOrpaHHuka" 1
48 Hunuaapudeckas MoBEpXHOCTb, 00pa3yollire HUIHMHIPUIECKON TOBEPXHOCTH 1
49 Hwmnap. [psmoit kpyrosoi nunusAp. [nomans moBepXHOCTH HHMIMHAPA 1
50 Konnueckast moBepxHOCTh, 00pa3yrome KOHHUeCKoi mosepxuoctu. Konyc 1
51 Ceuenue KOHYycCa MJIOCKOCTHIO, MapaljieNIbHOM MII0OCKOCTH OCHOBAHUS 1
52 Yceuénnslii konyc. M300paxenne KOHYCOB U YCEUEHHBIX KOHYCOB 1
53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHON TOBEPXHOCTH KOHYCa 1
54 [Tnomane 60KOBOI MOBEPXHOCTH M MOJTHOM MOBEPXHOCTU KOHYCA 1
55 CrepeoMeTpuyecKre 3aJa41 Ha JI0Ka3aTebCTBO U BHIUMCIICHHE, TOCTPOCHUEM CEUCHUN MIMHIPA, KOHYCa 1
56 CrepeoMeTpHuyecKre 3aJauu Ha JOKa3aTeIbCTBO U BRIYUCICHHE, TIOCTPOCHUEM CEYCHNH IIIITMHIPA, KOHyCa 1
57 [Ipuknaguelie 3a1a4m, CBI3aHHBIC C ITUIHHIPOM 1
58 [IpukiiagHeie 3a1a4u, CBSI3aHHBIE C [IWIMHIPOM 1
59 Cdepa u map 1
60 [Tepeceuenue chepsl u mapa ¢ miockocThio. Kacanue mapa u cheps! m1ockocTbio. Bua u nzo0paxenue mapa 1
61 Iepeceuenue chepsl 1 mapa ¢ mwiockocThro. Kacanue mapa u chepsl miaockocTsio. Bua u nzodpakenue mapa 1
62 VYpasaenune chepsl. [Ltomans chepsl u e€ gacren 1
63 Cummerpus chepsl u mapa 1
64 CrepeoMeTpHuyecKre 3aJjauu Ha J0Ka3aTelbCTBO U BBIYMCICHHE, CBSI3aHHbBIE CO c(hepoit U IapoM, IIOCTPOSHUEM UX 1
CEUEHHH MIOCKOCTBIO
65 CrepeoMeTpHyecKre 3ajauu Ha JOKA3aTelbCTBO U BEIYUCIICHHE, CBSI3aHHBIE CO chepoii M mapom, TOCTPOCHHEM HX 1
CEYEHMH TUIOCKOCTBIO
66 [Ipuknaanble 3aa4u, cBsI3aHHbIE cO chepoil U mapom 1
67 [ToBTOpEHUE: OKPY)KHOCTPH Ha INIOCKOCTH, BBIYMCICHHS B OKPYKHOCTH, CTAHIAPTHBIC TIOJJO0HSI 1
68 Paznuunple KOMOMHAIIMY TEJ BpaIleHUs! © MHOTOTPaHHUKOB 1
69 3amaqn o Teme "Tena M MOBEPXHOCTH BpalieHHs " 1
70 3amauu o Teme "Tena 1 TOBEPXHOCTH BpalieHus" 1




71 KontponsHas padora "Tena 1 moBepXHOCTH BpameHus" 1

12 0O6bem mumuHapa. Teopema 06 00bEME MPAMOTO MUJIUHIIPA 1

73 Brruncnenne o0bEMOB Tell ¢ TOMOIIBIO ompeneaéHHoro naTerpana. OobpéM KoHyca 1

74 [Tnomaau 60KOBO U MOTHOM MOBEPXHOCTU KOHYCA 1

75 CrepeoMeTpuuecKre 3ajaui, CBSI3aHHbBIE C BHIYUCICHUEM 00bEMOB IIMIIMH/PA, KOHYCA 1

76 [Tpuknaaneie 3agaun o TeMe "OO0BbEMBI U IIIOLIaIM TOBEpXHOCTEH Ten" 1

77 O6béM mrapa u mapoBoro cexkropa. Teopema 00 00séme mapa. [Tnomans cheprl. Crepeomerpuueckue 3aaauu, 1
CBSI3aHHBIE C BHIYHUCIICHHEM 00bEMOB Il1apa, IAPOBOT0 CETMEHTA U IAPOBOTO CEKTOpa

78 [Mpuknanueie 3ana4n mo Teme "OOBEMBI Ten", CBA3aHHBIE ¢ 00BEMOM Mmapa U TIoMmaabio chepbl. COOTHOIICHHUS 1
MEXTy TUIOIIAIIMHU TIOBEPXHOCTEH 1 00bEMaMU TIOJJOOHBIX TeIT

79 [Tono6uble Tena B mpocTpaHcTBe. M3meHeHne 06béMa nipu nogooun. CtrepeoMeTpuuecKre 3aJaun, CBI3aHHbIE C 1
BBIYHCIICHHEM 00BbEMOB TEIT U TUIOIIA/ICH TTOBEPXHOCTEH

80 KonTponbnas pabota "[1omaau mnoBepxXHOCTH U 00BEMBI KPYTIIBIX Tel"

81 JIBrxenus npoctpanctBa. OtodOpakenus. [[Buxenns u paBeHCTBO puryp. OOmue cBONCTBA IBMKEHUN

82 Buabl aBnkeHui: napajieabHblil NEPEHOC, HEHTPAIIbHAS. CHMMETPUSL, 3€pKajbHasi CHMMETPHs1, TOBOPOT BOKPYT 1
IpsAMON

83 [IpeobpazoBanus momoowus. [Ipsmas u chepa Ditnepa 1

84 I'eomeTpuueckue 3a1aun Ha IPUMEHEHUE JBUKEHUS

85 KonTponbnas padora "BekTops! B mpocTpancTae”

86 O6o6matomnee moBropenue 11 monsTuii u MeTo0B Kypca reometrpuu 10—11 kiaccoB, cuctemaTH3aius 3HaHUH: 1
"[TapamienbHOCTE NPAMBIX U IIJIOCKOCTEN B IPOCTpAHCTBE"

87 O6o6matomiee moBropenue 11 nonstuii u metonoB Kypca reomerpun 10—11 kiacco, cuctemaTu3aius 3HaHU: 1
"BekTopsl B mpocTpaHcTee"

88 O6o6maromiee moBTopenne 11 mousTuii u MeToz0B Kypca reometpun 10—11 kmaccoB, cucremMaTu3anus 3HaHUN: 1
"Bekrops! B mpocTpaHcTBe"

89 O6o6matomnee moBropenue 11 monstuii u metogoB Kypca reomerpuu 10—11 kiacco, cuctemaTH3aius 3HaHUH: 1

"OO6beM MHOTOTpaHHHUKA"




O6o6matomee mopropenue 11 monsituii u MmeTogoB Kypca reomerpun 10—11 kiacco, cuctemaTu3aius 3HaHUH:

%0 "O6beM MHOTOTrpaHHUKA" L

01 O6o6matomee mopropenue 11 monstuii u MmeTogoB Kypca reomerpun 10—11 kitacco, cuctemaTu3aius 3HaHUH: 1
"[Tnomaau MOBEPXHOCTH U OOBEMBI KPYTIIBIX TET"

92 O6o6maromee moropenue 11 moHsaTuii u MeTo0B Kypca reometpur 10—11 kmaccoB, cucremMaTu3anus 3HaHUMN: 1
"[Tmomraay MOBEPXHOCTU U 0OBEMBI KPYTIIbIX TEN"

93 HroroBast KOHTpOJIbHASA paboTa

94 HroroBast koHTpobHAs paboTa 1

95 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3allnsT 3HAHUN

96 HcTopust pa3BuUTHS CTEpEOMETPHUH KaK HAyKH U €€ poJib B PA3BUTHUU COBPEMEHHBIX HH)KEHEPHBIX U KOMIBIOTEPHBIX 1
TEXHOJIOTUI

97 HcTopust pa3BUTHS CTEpEOMETPUH KaK HAYKH U €€ pOJib B PA3BUTUU COBPEMEHHBIX MH)KEHEPHBIX M KOMITBIOTEPHBIX 1
TEXHOJIOTUI

08 HcTopust pa3BUTHS CTEpEOMETPHUH KaK HAYKH U € pOJIb B Pa3BUTUU COBPEMEHHBIX HH)KEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUI

99 HcTopust pa3BUTHS CTEpEOMETPHUH KaK HAYKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX HH)KEHEPHBIX U KOMIBIOTEPHBIX 1
TEXHOJIOTUI

100 HcTopust pa3BUTHS CTEpEOMETPHUH KaK HAYKH U €€ pOJib B Pa3BUTHUU COBPEMEHHBIX HH)KEHEPHBIX U KOMIBIOTEPHBIX 1
TEXHOJIOTUI

101 Hcropust pa3BUTHS CTEpEOMETPHH KaK HAYKH U € pOJIb B Pa3BUTUH COBPEMEHHBIX HH)KEHEPHBIX U KOMIBIOTEPHBIX 1
TEXHOJIOTUI

102 HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U € pOJib B Pa3BUTHUU COBPEMEHHBIX HH)KEHEPHBIX U KOMIBIOTEPHBIX 1
TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Maremaruka. ['eomeTpus; yriayosnenHoe o0ydenue, 10 kinace/ Mep3nsik AL,
Homwuposckuii [I.A., ITonsikoB B.M.; nox penakuueit [Togonsckoro B.E.,
OO611ecTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO M31aTeNbCKUN LIEHTP
«BEHTAHA-T'PA®»; Akunonepnoe o61mectBo «M3narenscTBo
«IIpocBenieHue»

* Maremaruka. ['eomeTpusi; yrinyosienHoe o0ydenue, 11 kimace/ Mepsnsik AL,
Homuposckuii JI.A., ITonskoB B.M.; nox penakmueit [Togonsckoro B.E.,
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