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IMNOACHUTEJBHASA 3AIINCKA

I'eomeTpus sBISETCS OAHUM M3 OA30BBIX KYPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHus, TaKk Kak oOOECIEeYMBAET BO3MOXXHOCTh W3yUYCHUS JUCITUTUINH
€CTECTBEHHO-HAYYHON HAMNpaBICHHOCTH W NPEAMETOB T'YMAaHUTAPHOIO LHKIIA.
[Tockonbky ~ JOrMYecKo€  MbIIUIeHHE,  GOpMUpyeMOe  MpH  U3YUYEHUU
00y4aronMMHCS TMOHATUIHBIX OCHOB T€OMETPHUH, MPU JI0KA3aTEIBCTBE TEOPEM U
MOCTPOEHUU LETOYKHU JIOTUUECKUX YTBEPKIECHUNU MPU PEIICHUU T€OMETPUUECKUX
3aJa4, YMEHHME BBIIBUTaTb M  ONPOBEpPrarb THIOTE3bl HEMNOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PELIECHUH 3a7ad €CTECTBEHHO-HAyYHOI'O IMKJIA, B YACTHOCTH
dbu3uYecKuX 3ajad.

[lenbp ocBoeHus mporpamMMbl yueOHoOro Kypca «leomeTpus» Ha yrimyOiaEéHHOM
YpOBHE — pa3BUTHE WHAMBUAYAJbHBIX CHOCOOHOCTEW OOydYaromuxcs Mpu
W3YYEHUU TE€OMETPHH, KaK COCTAaBJISAIOIICH MpeaMeTHON obmactu «Maremaruka u
uHpopMaTuka»  uyepe3  oOecledyeHWe  BO3MOKHOCTH  MpPUOOpETeHus U
UCIIOJIb30BaHMs  Oojiee TUIyOOKMX TE€OMETPUYECKMX 3HAaHUW U JCHCTBUH,
crielu(pUYHBIX T€OMETPUU, U HEOOXOIUMBIX JIJISl YCIEIIHOTO MPOeCCUOHATBHOTO
00pa3oBaHus, CBI3aHHOTO C UCIIOIH30BAHUEM MATEMATHUKH.

[IpuopureTHbIMU 3a7auaMy Kypca Te€OMETpUU Ha YIIyOJIEHHOM YpOBHE,
PaCHIUPSIONIMMHU U YCUIUBAIOIIMMHU Kypc 0a30BOTO YPOBHSI, SIBJISFOTCS:

pacuMpeHue MpeACTaBICHUs] O TEOMETPUM KaK 4acTH MUPOBOM KYJIBTYPhI U
dbopMupoBaHUE OCO3HAHUS B3AMMOCBSI3H T€OMETPUHN C OKPYKAIOIUM MUPOM;

dbopMupoBaHUE TIPEACTABICHUS O TMPOCTPAHCTBEHHBIX (HUrypax Kak o
BOKHEUIINX MareMaTU4YeCKHX MOJENAX, IMO3BOJSIOMIMX ONHUCHIBATH W H3Yy4aThb
pa3HbIe SIBJIICHUSI OKPY>KAIOIIEr0 MUpa, 3HAaHWE MTOHITUHMHOTO ammnapara o pasieiny
«CrepeomeTpusi» yueOHOIO Kypca reOMEeTpHH;

dbopMupoBaHUE  YMEHHS  BIAJCTh OCHOBHBIMU  TOHSTHUSIMH O
MPOCTPAHCTBEHHBIX (UTYypax M UX OCHOBHBIMU CBOMCTBaMH, 3HaHUE TEOPEM,
dbopMynn ¥ yMEeHHE HX MPUMEHATb, YMEHUS JOKa3blBaThb TEOPEMbl U HAXOAMTH
HECTaHJAapTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHUE YMEHHS PACIO3HABATh HA YEPTEkKaX, MOJCISIX M B PeaTbHOM
MUpPE MHOTOTPAaHHUKM U TeJla BpallleHUsl, KOHCTPYUPOBAThb TI'€OMETPUYECKHE
MOJIENH;

dbopMupoBaHUE TOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO TOCTPOCHUS
MaTeMaTU4YeCKUuX Teopui, (GOpMHUPOBAHUE MOHMMAHUS POJU AKCUOMATUKH MpHU
MIPOBEJICHUU PACCYXKICHHUM;

dbopMupoBaHUE yMEHHUS BIIAJIETh METOIAMU JOKA3aTeIbCTB W aJITOPUTMOB
pelIeHNs], YMEHUS UX IPUMEHSATb, IPOBOANTH JOKA3aTEIbHbBIEC PACCYKIICHHS B XO/IE
pEIICHUsI CTEPEOMETPUUECKUX 3aJad M 3a4ad C MNPAKTUYECKUM COAECPKAHUEM,
dbopMupoBaHUE  MPEACTABICHHUS O HEOOXOAWMOCTH  JIOKa3aTeNbCTB  IPHU



000CHOBAaHHUU MAaTEMaTUYECKUX YTBEPKICHUM U POJIM aKCUOMATUKU B ITPOBEICHUU
NEAYKTUBHBIX PACCYKICHUI;

pa3BUTHE U COBEPIUEHCTBOBAHWE HWHTEJUIEKTYalbHBIX W  TBOPYECKHX
CIOCOOHOCTEN 00y4YaroluXcsi, TO3HABATEIbHOW aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUI, KpUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPUH;

dbopMupoBanue (PyHKIIMOHAIBLHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHUHU:
YMEHHUSl pacllO3HaBaTh TNPOSBICHUS TEOMETPUUECKUX TOHATUNH, OOBEKTOB U
3aKOHOMEPHOCTEW B pEaJIbHbIX U3HEHHBIX CUTyallUSX U IPHU U3YUEHUU JPYTUX
y4eOHBIX MPEIMETOB, MPOSABIECHUA 3aBUCUMOCTEM M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAaHUs PEAJbHBIX CHUTyalWl, HCCIEIOBAaHUS IOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALNH OJTYUYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COJIepKaTeIbHBIMU JUHUSMU Yy4eOHOro Kypca «leomerpus» B
10-11 xmaccax sBistorea: «lIpsmble HW  IIOCKOCTH B IIPOCTPAHCTBEM,
«MHororpanaukmn», «Tena  BpameHus», «BekTopel HW  KOOPAWMHATHL B
IIPOCTPAHCTBEY, «/IBH)KEHUS B IPOCTPAHCTBEY.

ChopmymupoBanHoe Bo PI'OC COO tpeboBaHMEe «yMETh OIEPUPOBATH
HOHATUSMUY», PEJIIEBAHTHHIMA T'€OMETPUU Ha YIITyOJNEHHOM ypOBHE OOy4YEeHHsS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COMAEP)KATEIbHBIM JTUHHUAM y4eOHOTO Kypca, a
(GopMuUpOBaHUE  JIOTUYECKUX YMEHMH  paclpeienseTcs He TOJbKO IO
CoJiepKaTeIbHBIM JIMHUSIM, HO U 1O TogaMm oOyuenusi. Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOLIEE NPEIMETHBIM pe3yibrataM ocBoeHuss denepanbHOll paboueit
IpPOrpaMMbl, pacHpeneaeéHHbIM 10 rojaM OOy4YeHHs, CTPYKTYpUPOBAHO TAaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, PUHLHUIIAAIBHBIM BOIIPOCaM O0yYaromuecs
oOpalainuch  HEOJHOKPATHO. OTO  TMO3BOJSIET OPraHU30BaTh  OBIJIAJCHHUE
reOMETPUYECKUMU MOHATUSAMHU U HABBIKAMU MOCJIEA0BATENIBHO U MOCTYIATENBHO, C
coONIoIeHHeM MPUHIINIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIIOYATh B OOLIYIO
CUCTEMY T€OMETPUYECKHUX MPEICTaBICHUN O0ydYaroIMUXCs, paCUIUpss U yrIyOmsis
e€, 00pa3ys MpOYHbIE MHO)KECTBEHHBIE CBSI3U.

[lepexon K U3y4eHHIO T€OMETPHUH Ha YyIITyOIEHHOM YPOBHE IIO3BOJISET:

co3marb  ycinoBus anda  auddepeHumanvvi  00ydeHUs, OCTPOCHHUS
UHAMBUIYAJbHBIX  00pa30BaTeNbHBIX MPOTpaMM, OOECHEUYUTh  YIIyOJIEHHOE
U3y4YEeHHE T€OMETPUHN KaK COCTABIISIIOLIEH yueOHOro npeamera «MareMaTrkay;

HOATOTOBUTh OOYYAIOIIMXCA K TMPOJOJDKCHHIO H3yUEHUS MaTeMaTUKU C
y4u€ToM BbIOOpa Oymymied mpodeccuu, obecneunBasi MPEEMCTBEHHOCTh MEXIY
0o01muM 1 podeccuoHaIbHBIM 00pa30BaHKUEM.

Ha wu3yuenue yuebHOro kypca «leomerpus» Ha yrIyOlnEHHOM YpOBHE
otBoauTcsa 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 Jaca B HEZEINIO).



COAEPXAHME OBYYEHMUSA
10 KIIACC

IIpsiMble M JIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  TOHATHS ~ CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBOo. lloHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U CIIEACTBUSA U3 HUX.

B3anmHoe pacnosiokeHHME TpPSMBIX B MPOCTPAHCTBE: MEpPECEKaroIuecs,
napajulelibHble M CKpEUIMBaKoIIMecs mpsMble. [Ipu3HakM CKpelMBarOMIUXCS
npsaMbIX. [lapannenbHOCTh NPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MTapaJUICIIbHbIE
IpsIMblE B IPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX MPSIMBIX, IApaJLICIbHOCTD
npssMoM U TUIOCKOCTH. [lapamienbHO€ U LEHTpaldbHOE MPOECKTUPOBAHUE,
nzo0paxxenue @uryp. OCHOBHBIE CBOICTBa MapaIeIbHOTO TMPOEKTUPOBAHUS.
N3obpaxkenue ¢uryp B mapauiebHOM MPOEKUMH. YIIbl C COHAIpaBICHHBIMU
CTOPOHAMM, yIroJd MEXAy NpsAMBIMA B TIpocTpaHcTBe. [lapammensHOCTB
IJIOCKOCTEM: MAapaJUICNIbHBIE IUIOCKOCTH, CBOMCTBA IMAPAJUICIIBHBIX IUIOCKOCTEH.
[IpocTeitiie  mpocTpaHCTBEHHbIE  (PUTYpbl  HA  IUJIOCKOCTH:  TETpadp,
napasuleNIeNUNeNd, IOCTPOCHUE CEUCHU M.

[leprieHIMKYIAPHOCTD MPSIMOM M IIOCKOCTH: MEPHEHAUKYIIPHBIE MPSMbBIE B
MIPOCTPAHCTBE, NPSMbBIC NaApaUIEIbHBIE W NEPICHAUKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAMKYJISIPHOCTH MNPSIMOM M IUIOCKOCTH, TEOpeMa O IPAMOWU
NEePIEHINKYISIPHOM IJIOCKOCTH. OpToroHasibHoOE IPOEKTUPOBAHHUE.
[leprieHIUKYISP W HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE
OT MOpsAMOM A0  IUIOCKOCTH, MNpoeKuus  (GUryppl  Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IJIOCKOCTEW: IIPU3HAK  NEPHEHIUMKYISIPHOCTH  ABYX
miockocTel. TeopeMa o TpEX MepHeHANKYIApaX.

VYmiel B MPOCTPAHCTBE: Yrojl MEXKIY NMPSAMOM U IUIOCKOCTBIO, JIBYI'PAHHBIN
yTOJI, JUHEWHBIA yTOJI JBYTPAHHOTO yrya. TpEXTpaHHBIA U MHOTOIPDAHHBIE YTIIBL.
CBolicTBa IJIOCKUX YIVIOB MHOTOI'PaHHOrO yriia. CBOKCTBA MJIOCKUX U IBYTPaHHBIX
YITIOB TPEXTPAHHOIO yIva. TeopeMbl KOCMHYCOB M CHHYCOB ISl TPEXTPAHHOIO
yria.

MHororpaHHuKHu

Buapsl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, IpsiMasi U HaKJIOHHAs MTPU3MBI, OOKOBAsl M TOJIHAS TTIOBEPXHOCTH MPU3MBI.
[Tapamenenunen, NpsAMOyroJbHBIN NapauIeeue] U €ro ceocTea. Kparyanmue
IIyTH Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema Iludaropa. Ilupamuna: n-yroapHas nupaMuaa, NpaBUIIbHAS U yCeUEHHAS
nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHEl MNPaBUIBHON MNUPAMUJIBIL.
[IpaBuiibHBIE MHOTOTPAHHUKH: IpaBWIIbHAs MpuU3Ma M IpaBWIbHAs NUPaMUA,



npaBWiIbHAs ~ TpeyroyibHas TNUpaMHUAa U [PaBWIBHBIM  TeTpasmp, KyoO.
[IpencrasineHue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTAdIP, TOACKAIP U UKOCAIP.

Briuncienre 3J€MEHTOB MHOTOTPAHHUKOB: pEOpa, JUAroHaM, YIVIBI.
[Inomanes OOKOBOWM MOBEPXHOCTH M TOJHOM MMOBEPXHOCTH MPSAMOMl IMPHU3MBI,
IIONaJAh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH TPSIMOW MPU3MEI.
[Tnomans OOKOBOM TOBEPXHOCTH M TOBEPXHOCTU TNPABWIHHOW MUPAMUIBI,
T€OpeMa O IUIOLIAY YCEUEHHOW TUPAMU/IBL.

CuMMmeTpus B  TNPOCTPAHCTBE. JNEMEHThl CHUMMETPUM  MNPABUIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpHUSi B NPaBWIbHOM MHOTOTPAHHUKE: CUMMETPUS
napajuiejenunesa, CUMMETPUS IPABUIIBHBIX IMPU3M, CHUMMETPUS MPaBUIBHOU
IIAPAMUIBI.

BekTOpbI N KOOPANHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpPa, BEKTOpPHI KOJUIMHEAPHBIE, COHANPABICHHBIE W MIPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JI€UCTBUS C BEKTOPAMHU: CIIOKEHUE
Y BBIUMTAHHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXCHUE BEKTOpA Ha
yucio. CBOMCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpa HA YHCIIO.
[lonATHE KOMIITAaHApHBIE BEKTOPBI. lIpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHWM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BeKTopam. [IpsaMoyrompHass  cucrema  KOOpAMHAT B
npoctpaHcTBe. KoopauHarel BekTopa. CBA3b MEXIYy KOOpAMHATaMHM BEKTOpa M
KOOpAMHATAMH TOYEK. Yroill Mexay Bekropamu. CKaISIpHOE MPOU3BEACHUE
BEKTOPOB.

11 KUIIACC

Tesa BpameHust

[TonsiTHsA: TMAMHAPUYECKAas TOBEPXHOCTb, KOHHUYECKAas TIOBEPXHOCTD,
chepuyeckas TMOBEPXHOCTb, oOpasyiomue mnoBepxHocTed. Tenma BparieHus:
IWIMHIpP, KOHYC, YCEYEHHBIH KOHYC, cdepa, map. BzammHOe pacmonoxeHue
chepsl W IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenwe Tten
BpaIlieHusl Ha MJIOCKOCTH. Pa3BépTka mwmmHapa u koHyca. CummeTpusi cepsl u
nrapa.

O0béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJILHOTO Tapajuiesienunena u cieactBuss u3 He€. OObEM MpsMol U
HAKJIOHHOM TIPU3MBI, WJIWHIpPA, TUpaMuabl U KoHyca. O0bEM IIapa u mapoBOTo
CErMeHTa.

KomOunanmu Tten BpamieHuss U MHOTOrpaHHHMKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, ONHCAaHHAas OKojo IwiuHapa. Ilepecedenne cdepsl m 1mapa ¢
iockocThio. Kacanwme mapa u cdepbl miockocTeio. [loHSATHE MHOTOrpaHHUKA,



OMHCAHHOTO OKOJIO cdepbl, chepbl, BIUCAHHOW B MHOTOTPAaHHUK WM TEJO
BpALCHUS.

[Inomanpk MOBEPXHOCTH HWJIMHAPA, KOHyCa, IUIOMAas chepbl U €€ JacTew.
[Tonobue B mnpocrpanctBe. OTHOIIEHHE OOBEMOB, IUIOMIAJICH MOBEPXHOCTEH
nonoOHbIX ¢uryp. IIpeobGpazoBanue momoOus, ToMOTeTHs. PereHue 3amad Ha
IJIOCKOCTH C UCIIOIB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenue ceueHnit MHOTOTPAaHHUKOB U TEJI BPAIlEHUs: CEUCHUS IIUITUHIpa
(mapayyienbHO U TEPHEHIUKYISIPHO OCH), CEUYeHHUsI KOHyca (IapasulesibHbIe
OCHOBaHHIO U MPOXOASIIUE Yepe3 BEPIIUHY), CEUCHHUS I11apa, METOJIbI MOCTPOCHHUS
CEUEHUI: METOJ CIEJ0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJl NEPEHOCA
CEKYILEH IUTOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekropsr B mpocrtpancTBe. Omepanuy Hajx BEeKTOpaMH. BekTopHoe
YMHOXK€HHE BeKTOpoB. (CBOWCTBa BEKTOPHOTO yMHOXeHus. [IpsamoyronbHas
cucrtema koopauHar B npoctpanctBe. Koopaunarsl Bekropa. PaznoxkeHne BekTopa
no 6asucy. Koop/inHaTHO-BEKTOPHBIN METO/ NP PEIICHUH FT€OMETPUUYECKUX 3a]1au.

JBUKeHUs B IPOCTPAHCTBE

JIBmxenus: mpoctpanctBa. OrobpaxeHus. J[BkeHHs W paBEHCTBO (GUTYP.
OO6mme cBolicTBa JBWXKCHUW. Buapl JIBWKEGHHMI: MapalljIeibHBIN IEpeHoC,
LIEHTpaJlbHAasl CUMMETpHUsS, 3€pKajbHAas CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[IpeobpazoBanust mogodus. [Ipsmas u cdepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIUIYBJEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATBI

1) rpaxxaaHckoe BOCIIMTAHME:

c(hOpMUPOBAHHOCTH I'PaXAAHCKON MO3UIMK 00YYarOIIerocsi Kak akTUBHOT'O U
OTBETCTBEHHOTO  WIEHA  POCCHICKOro  oOmIecTBa,  MPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBaxX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Ipoleayp TpakIaHCKOro oOmiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), yMEHHUE
B3aUMOJICIICTBOBATh C COIMAJbHBIMU HMHCTUTYyTaMH B COOTBETCTBUM C HX
GYHKIUSAMU U Ha3HAYEHUEM;

2) naTpuoTHYecKoe BOCIMTAHHE:

c(hopMHUPOBAHHOCTH POCCUMCKON Tpa’kAaHCKON HACHTUYHOCTH, YBOXKCHHUS K
IPOLUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHXKEHUSAM POCCUMCKUX MATEMAaTUKOB M POCCUMCKOW MATEMAaTUYECKOW ILIKOJIBI,
UCIIOJIb30BAHME JTHX JIOCTMXKEHUH B JAPYTUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCHICKOTO Hapoja, CPOPMHUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUsS, 3TUYECKOIO IOBEACHMS, CBA3AHHOIO C NPAKTHYECKUM
IPUMEHEHUEM JIOCTWKEHHM HAyKH W JACATEIbHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIJIa B TOCTPOCHHUE YCTOMUMBOIO OYIyILIETO;

4) 3cTeTM4ecKoe BOCIMTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas ASCTETHUKY MAaTE€MaTH4YEeCKHX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyKIeHUN, BOCIIPUUMUNBOCTh
K MaTeMaTHYE€CKUM acCIlleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusuuyeckoe BocIUTAHME:

chOpMUPOBAaHHOCTh yMEHHSA MPHUMEHATh MAaTEMaTHYECKUE 3HAHHUS B
MHTEpecax 30pOBOro U 0€30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOLICHHE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE TMUTaHWE, COATAHCHUPOBAHHBIN PEXKUM 3aHITHH U
OTIbIXa, peryispHas (punyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-0310POBUTENIBHON AESTENBHOCTBIO;

6) TpynoBoe BociMTAHUE:

TOTOBHOCTb K TpYIy, OCO3HAaHHWE LIEHHOCTH TpPYAOJIIO0Us, HUHTEpec K
paznuyHbiM  cpepaM  NpodeCcCHOHATBHON  JAESITENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOH M €€ NPWIOKEHUSIMH, YMEHUE COBepLIaTb OCO3HAHHBIM BBIOOD
Oynymieil mpodeccuu U pean30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC ILJIAHBI,
TOTOBHOCTP M  CIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3oBaHHIO U



caMOOOpa30BaHUIO HAa NPOTSDKEHUU BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHNHN ITPAKTUYECKHX 33]1a4 MaTEMaTU4YE€CKOW HAIIPaBICHHOCTH;

7) 3K0JI0THYECKOEe BOCIIMTAHUE:

C(hOPMHPOBAHHOCTb  SKOJIOTMUECKOM  KYJIBTYpbl, TMOHUMAHHUE  BIIHSHUS
COLMAJIbHO-DKOHOMHMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IPUPOIHOU U COLIMAIBHOMN
Cpelbl, OCO3HAHME INI0OATBHOTO XapaKTepa 3KOJIOTHYECKUX MPOoOIeM, OpUeHTaUs
HA TpPUMEHEHWE MAaTeMaTUYeCKUX 3HaHWM i pelieHus 3agad B o0nacTu
OKPY’KaloIIEN Cpeabl, IUIAHUPOBAHHE ITOCTYIIKOB M OLEHKHM HX BO3MOXKHBIX
NOCJIEACTBUN 11 OKPYKAIOIIEN CPENBL;

8) neHHOCTH HAYYHOIO MO3HAHMSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO  Da3BUTHUS  HAyKu U  OOIIECTBEHHON  MPaKTUKH, [OHUMaHUE
MaTeMaTU4eCKOM HayKh KakK cQepbl 4YelOBEYECKOW IeATEIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTUS UMBWIN3ALMH, OBJIAJCHHUE S3bIKOM
MaTeMaTUKd M MaTeMaTUYeCKOW KyJbTYpOW KakK CpEIACTBOM IIO3HAHHS MHPA,
TOTOBHOCTh OCYULIECTBIATh IIPOCKTHYIO U HCCIEHOBATEIbCKYIO JEATEIBHOCTD
UHIUBUIYAJIbHO U B TpYMIIE.

METAIIPEJMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIEC YHUBEpPCaAIbHBIC Y4eOHbIe JeHCTBUSA

ba3oBble joruyeckue 1efMcTBuA:

BBIABJIATh U XAPAKTEPU30BaTh CYLIECTBEHHBIE INPU3HAKU MaTeMaTUYECKHUX
OOBEKTOB, TOHSTHUW, OTHOIICHUHW  MEXAYy MOHATHUSIMHU, (POPMYIHPOBATH
ONpEENICHNs TTOHITHI, YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKALIUY,
OCHOBaHMS 11 0000IICHNS U CPAaBHEHMS, KPUTEPUHU MTPOBOAMMOTO aHAIN34,

BOCIIpUHUMATh,  (OPMYIUPOBaTH W  MpPeoOpa3oBbIBaTh  CY>KICHUS:
YTBEPIUTEIbHBIE U OTPUIIATEIbHBIC, €UHUYHBIC, YACTHBIC U OOLIUE, YCIOBHBIC,

BBISIBIIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U POTUBOPEUNS
B (hakTax, MaHHBIX, HAOTIONCHUSIX W YTBEPKIACHUSIX, TpEIjiaratb KpPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U TPOTUBOPEUUI;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W
VHJYKTUBHBIX YMO3AKJIFOUEHUN, YMO3AKJIFOUEHUN 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITEIBHO JTOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(OpsiMbI€ U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJBL;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3ajadu  (CpaBHUBaTh HECKOJBKO
BapUAHTOB PEILECHHUsI, BEIOMpPATh HanbosIee NOAXOIAUIUMN C YYETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBare/ibCKkie AeHCTBHA:



UCIIOJIb30BaTh BOIPOCHI KaK KCCIEI0BATEIbCKUNA WHCTPYMEHT IO3HAHUSA,
dbopMynupoBatb  BONPOCH,  (PUKCUpYyIOLIME  TPOTUBOpEUYHE,  MpodIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (opMUpOBaTh TUMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSATENIPHO CILNIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObEeKTa, SIBICHHUS, IIpoliecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXKTy 00BbEKTaMu, SIBIICHUSIMU, TTPOIIECCAMMU;

CaMOCTOSITeNIbHO (OPMYIUPOBaTh OOOOIIEHHUSI U BBIBOABI MO PE3yJIbTaTam
NPOBEIEHHOTO  HAOMIOACHUS,  WCCIICNOBAaHWSA, OICHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yIbTaToB, BBIBOJIOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TpOIEcca, a TakKe BbIIBUTATh
MIPEATNOIOKEHHS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undgopmanuei:

BBISIBIIAITh JIepuuTel MHPOpPMAITUU, JAHHBIX, HEOOXOMUMBIX I OTBETa HA
BOIIPOC U JJISI PEILICHHUS 3a]1a4H;

BbIOMpATh MH(OPMAIINIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJU3UPOBATh,
CHUCTEMATU3UPOBaTh M HMHTEPIPETUPOBATh HHGOPMAIIUIO PA3JIMYHBIX BHJIOB U
dbopM TIpecTaBICHNUS,

CTPYKTYpHpOBaTh HWH(OpPMAIUIO, MPEACTABIATh €€ B pa3IuvHbIX (opMax,
WTIOCTPUPOBATh rpaduyecKi;

OIICHUBATH HaJIEKHOCTD uHpopManuu 1o CaMOCTOSITEIILHO
c(hopMyIUpPOBAHHBIM KPUTEPUSIM.

KoMMyHuKAaTMBHBbIE YHUBEPCAJIbHbIE YUeOHbIe TelCcTBUS

OoO1enne:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMHu OOIIECHMsI, SICHO, TOYHO, I'PAMOTHO BBIPAKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHUs 3ajayu,
KOMMEHTHUPOBATh MOJIYYEHHBIN Pe3yJbTaT;

B XO0Jle OOCYXXJICHHS 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOU TEMBI,
npoOJieMbl, pemaeMol 3aadd, BBICKA3bIBaTh WJCH, HAIICIICHHBIE Ha TIOUCK
pEILIeHUs, COMOCTABIATh CBOU CYXKJICHHUSA C CYXICHUSIMU APYTMX YYaCTHUKOB
Jyajora, oOHapy>KUBaTh pPa3jIM4YHe M CXOACTBO IO3MIIMNA, B KOPPEKTHOH (opme
bopMynMpoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS;

MPEACTaBIATh PE3yJAbTaThl PEIICHUS 3a/a4u, SKCIEPUMEHTA, UCCIICIOBAHMUSI,
MIPOEKTa, CAMOCTOSTENBHO BHIOWpATh (GOpMaT BBICTYIUICHHS C YYE€TOM 3ajad
MIPE3CHTAIIUA U OCOOCHHOCTEH ayTUTOPUH.

PerynsiTuBHBIE YHHBepcaJbHbIe yUeOHbIE JeiiCTBUSA
Camoopranuszaumus:



COCTAaBJIATh IUIaH, aJTOPUTM PEILIEHUs 3aJauu, BBIOMpaATh CIOCOO pelIeHus ¢
y4€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUI ¢ Y4ETOM HOBOM HH(OpMAIUK.

CaMOKOHTPO./Ib, SMOLMOHAJIbHBII UHTEJIEKT:

BIAJIETh  HABbIKAMU  [IO3HABATENbHOM  pedrexkcuu  Kak  OCO3HaHMS
COBEpIIAEMBIX JAEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTaTOB, BIAJETh
cnoco0aMM CaMOMNPOBEPKHU, CAMOKOHTPOJIA Ipollecca M pe3yibTara perieHus
MaTeMaTU4ECKOM 3a1a4H;

OpeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IIPHU PEIICHUU 3a]1auH,
BHOCUTH KOPPEKTUBHI B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, IaHHBIX,
HalIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBHIM, OOBSICHATH MPUIHHBI
JOCTIKEHUS] WM HEAOCTHKEHHS PE3yIbTaTOB ACSITEIbHOCTH, HAXOAUTHh OIIHUOKY,
JlaBaTh OILIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eSITEILHOCTD:

IOHMMaTh U HWCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJbHOU
paboTel TpU pemieHWH Yy4eOHBIX 3agad, MNPUHUMATh I[eIb COBMECTHOMU
NEeSATENbHOCTH, IUIAHUPOBAaTh OPraHU3aLMI0 COBMECTHOM paboOThl, paclpeneisiTh
BUJIBI PabOT, TOTOBApUBATHCS, 0OCYKIATh MPOIIECC U PE3yJIbTaT paboThl, 0000IIaTh
MHEHUS HECKOJIBKUX JIHOJIEH;

y4acTBOBaTh B IPyNMHOBBIX (popmax paboThl (0O0CyxkAeHUs, OOMEH MHEHU,
«MO3TOBBI€ IITYPMBD» U UHBIE), BBITIOJIHATH CBOIO YaCTh Pa0OThI U KOOPIUHUPOBATH
CBOM JICUCTBUS C JPYTUMHU WICHAMU KOMaH/bI, OLIEHUBATh KAY€CTBO CBOETO BKJIAJIa
B OOmMIl MNpPOAYKT MO KpUTEpUsM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJ/IBTATbBI

K xoniry 10 ki1acca oOyyaromuiicss HayuuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHATUSIMU CTEPEOMETPUU TPHU
pelIeHnH 3a7a4 U IPOBEACHUN MaTEMAaTUYECKUX PACCYKICHU;

e IPUMEHSTH AKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX IPHU PEIICHUU
TreOMETPUUECKUX 3a/1a4;

e KiIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOIHO OINEPUPOBATH TMOHSATHUSAMH, CBSI3aHHBIMH C yIlJaMd B
NPOCTPAHCTBE: MEXKIY MNPAMBIMA B TPOCTPAHCTBE, MEXKIY NPAMOU U
IUIOCKOCTHIO;

e CBOOOIHO OMEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



cBOOOJTHO pacrlo3HaBaTh OCHOBHBIE BHJIbI MHOTOI'PAaHHUKOB (IIpU3Ma,
nUpaMuja, NpsIMOYTOJIbHBIN Napauienenunesn, Kyo);

KJaccu(UUMUpOBaTh ~ MHOTOIPAHHHMKHM,  BbIOMpas  OCHOBaHMS s
KJIacCU(UKAINY;

CBOOOJTHO ~ ONEpUPOBaTh  MOHATUSMHU, CBS3aHHBIMH C  CEUEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBITIOJIHSATH napajuieiabHoe, LEHTPAaJbHOE U OPTOTOHAIBHOE
MPOEKTUPOBaHNUE (DUTYpP HA TUIOCKOCTh, BBIMOIHATH M300paxeHus: Guryp
Ha IUIOCKOCTH;

CTPOUTH CEYEHUsT MHOTOTPAaHHUKOB PA3JIMYHBIMU METONAMHM, BBINOIHATH
(BBIHOCHBIE) IUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BU/I CBEPXY, COOKY, CHU3Y;

BBIYMCIIATh  IUIOMIAAM  [OBEPXHOCTEM  MHOTOTPaHHUKOB  (MpHU3MA,
MUPAMUJIA), TEOMETPUUYECKUX TeJl C MPUMEHEHUEM (POPMYIT;

CcBOOOJTHO ONEPUPOBATH MOHITUSIMH: CUMMETPHUSI B IIPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTb CHUMMETPUH, LEHTP, OCh M IUIOCKOCTb CHMMETPHUH
duryps;

CBOOOZHO ONEpUPOBaTh MOHATUSAMH, COOTBETCTBYIOLIMMHU BEKTOpaM U
KOOpJAHMHATaM B IIPOCTPAHCTBE;

BBINOJIHATD JEHCTBUS HAJl BEKTOPaMU;

pemiath 3aJa4d Ha JI0KA3aTeIbCTBO MAaTeMAaTUYECKUX OTHOLIEHUH U
HaXOXJICHUE TE€OMETPUUYECKUX BEJIMYUH, MPUMEHSSA HU3BECTHBIE METObI
IIPU PELICHWH MAaTEMaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIIOXKHOCTH;

OPUMEHATD npocTenIme IpOorpaMMHBbIE CpeAcTBa u
AIIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI npu peneHnn
CTEpPEOMETPUUECKHUX 3a/1a4;

U3BJIEKaTh, NPEOOpPa3OBbIBATh M HHTEPIPETUPOBATH HH(OpPMALIMIO O
INPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, INPEACTABICHHYIO Ha
YepTeKax U pUCYHKAX;

NPUMEHATh TOJyYEHHbIE 3HAHWS Ha TMpaKTUKE: CpaBHUBAThb M
aHAJIM3UPOBATh PEAJIbHBIE CUTYAllMH, NPUMEHITh W3YUYEHHbIE MOHSITHUS B
mpolecce  MOMCKa  pPelIeHHs MaTeMaTH4ecKu  CPOopMYIUPOBAHHOMN
npoOJaeMbl, MOJEIHUPOBATh pPEAJIbHbIE CHUTYallUd Ha SI3bIKE T'€OMETPUH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJEIN C MCIOJIb30BAaHUEM I'€OMETPUUYECKUX
MOHATUH M TEOpeM, ammapara aiareOpbl, pelarh MNPaKTHYECKUE 3aaadd,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKHUX BEIUYHH;

UMETh MNPEICTaBICHUS OO0 OCHOBHBIX JTalax Pa3BUTHS T€OMETPUM Kak
COCTAaBHOM 4acTu (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.



K xoniy 11 kiacca oOy4Jaromuiicss HayduTCs:

CBOOOZHO ONEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C IUJIMHAPUYECKOM,
KOHMYECKOM M Cc(EepudyecKkol MOBEPXHOCTSIMHU, OOBICHATH CIOCOOBI
MOJTyYECHMUS;

OIepUpPOBATh MOHATHUIMH, CBSI3AHHBIMU C TEJIaMH BPALLEHUS: LUIHHIPOM,
KOHYCOM, cpepoit U 1apom;

pacno3HaBaTh Tela BpalleHus (UWIMHAP, KOHYC, cdepa U 1ap) U
OOBSICHATB CIIOCOOBI OYUYEHHSI TEJT BPAIllCHUS;

KJIACCU(PUIIMPOBATHh B3aUMHOE PACIIONOKEHUE CHEPHI U MIOCKOCTH;
BBIUYHCIIATh BEJIUYUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TEJI BpALLCHUS,
00BEMBI U TJIOMIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHHS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIL;

CBOOOZHO OIEPUPOBATH MOHSATUSAMHM, CBSI3AHHBIMU C KOMOMHALUSAMH Tell
BpallleHUsI U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAaHHBIA B chepy u
OINHCaHHBIN OKOJIO cepsl, cepa, BIUCAHHAST B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIYHCIISATh COOTHOIIEHUS MEXAY IUIOMIAAsIMU MTOBEPXHOCTEN U 00BEMaMu
MMOJIOOHEBIX TEI;

n300paxarh u3y4yaemble (UIYpbl, BBINOJHATH (BBIHOCHBIE) IIJIOCKUE
YepTeKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHUS TEJI BpallleHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh W MpPeoOpa3oBbIBaTh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKHX (Urypax, MPEICTAaBICHHYIO Ha
yepTexax 1 puCcyHKax;

CBOOOHO OMEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTNEPALIMK HAJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIHMHAT;
pemarb reOMETPUYECKUE 3a]a4ul Ha BBIYMCIICHUE YIVIOB MEXIY MPSIMbIMU
U IUIOCKOCTSIMHM, BBIYMCIICHME DPACCTOSSHUM OT TOYKM 10 IUIOCKOCTH, B
1IEJIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a TP PEUICHUY;
CBOOOZHO OMNEPUPOBATH TMOHATUSMHU, CBSI3AHHBIMU C JBH)KEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUM;

BBIMOJIHATh M300pakKeHHsT MHOTOTPAaHHMKOB U Tell BpallleHUs IMpH
napajijieIbHOM — TEpPeHOCe, IEHTPAJbHOM  CHUMMETPHH, 3€pKaIbHOU
CUMMETPUH, MPU TOBOPOTE BOKPYT NPAMOU, TpeoOpa3zoBaHus moao0us;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJ BPAILLEHHUS: CEUECHUS LIWJIUHIpA
(mapaienbHO U MEPIEHANKYISIPHO OCH), CEUEHUsI KOHYca (MapaiyiebHbIe
OCHOBAHMIO ¥ IPOXOJAIIME Yepe3 BEPILINHY ), CEUEHUS 11apa;



UCIIOJIB30BaTh METOZABl IOCTPOCHUSA CEYEHUW: METOH CIIEN0B, METOL
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEH INTOCKOCTH;
NIOKa3bIBaTh NT€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHATh T€OMETPUUECKUE (aKThl Il PELICHUS CTEPEOMETPUYECKHUX
3a1a4, MPEANoJIaraloIiuX HECKOJIbKO IIaroB pPELIEHUs, €CIU YCIOBHUSA
NpUMEHEHUS 3aJIaHbl B SIBHOM U HESIBHOM dopMme;

pemarh 3aJa4yud Ha JOKa3aTrelIbCTBO MAaTEMaTUYECKUX OTHOLIEHUW U
HaXO0XJEHNUE TEOMETPUUECKUX BEJINYHH;

IIPUMEHATH IIPOTPAMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHHKALIMOHHBIE
CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;

OPUMEHATh  MOJYYEHHBbIE  3HAHWS  HA  [PAKTUKE:  CpPaBHUBATb,
AHAJIM3UPOBATh U OLICHUBATh PEabHbIE CUTYallUH, TPUMEHITh U3YUEHHBIE
IIOHATHS, TEOPEMBI, CBOMCTBA B IIPpOLECCE IIOUCKA  PELICHHS
MaTeMaTH4eCKu C(POPMyIUPOBAHHON POOIEMBI, MOJEIUPOBATH PEATBLHBIC
CUTyallud Ha s3bIKE T'€OMETPUM, HUCCIIEIOBATh ITOCTPOCHHBIE MOZCIH C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATUN U TEOpEM, anmnapara aareOpsl,
pemarb  NPAKTUYECKWE  3aJa4yd, CBS3aHHBIE C  HAXOXKICHUEM
Tr€OMETPUYECKHUX BEJINYNH;

UMETh MpeJCTaBlIeHUss 00 OCHOBHBIX ATalax pPa3BUTHS T€OMETPUM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

HaumeHnoBaHme pa3aesioB U TeM
MPOrpamMMbl

BBenenue B CTCPCOMECTPHUIO

B3anMHOE pacnosiokeHue MpsIMbIX B
MPOCTPAHCTBE

[TapanienabHOCTb NPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[leprnieHIUKYASIPHOCTD MPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE

Vel ¥ pacCTOAHUS
MHoOrorpaHHUKH
Bexkrops! B mpocTpaHcTBe

[ToBTOpeHue, 0000IIEHNE U CUCTEMAaTHU3AITHS
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

KoanyecTBo 4acoB

Bcero

23

25

16

12

102

KonTpoJbHbIe
padoThbI

IMpakTn4yecku
e padoThbI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBare/ibHbIE

pecypcbl



11 KUIACC

HaumeHoBaHue pa3aesioB U TeM
NMPorpamMMbl

Ne i/

AHanuTtHdeckas reoMeTpuAa

[ToBTOpeHue, 0600IICHNE U
cUCTEeMaTH3anus 3HaHUH

O06BEM MHOTOTpaHHUKA
Tena Bpamenus

[Tmomraau MOBEPXHOCTH B 0OBEMBI
KPYIVIBIX Tl

JBroxkeHus

[ToBropenue, 06001eHUE U
CHUCTEMaTU3aLUs 3HAHUI

OBIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KoanuyecTBo 4yacoB

Bcero

15

15

17
24

17

102

KonTpoJsbHbie
padoTbI

IMpakTnyecku
e padoThbI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypcbl






INIOYPOYHOE INTAHUPOBAHUME

10 KJIACC
KosinuecTBO yacoB DJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabusie IIpakTuuyecku
n/n Bcero u3ydyeHuss o0pa3oBaTesibHbIE
padoThbI e padoThbI pecypesI
OcHoBHbIE TIpaBHiia N300paKeHUs HA
PUCYHKE TUIOCKOCTH, MapaieIbHbIX 1

NpsIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[ToHsATHS cTepeoMeTpHH: TOYKa, TIpsMasi,
TUTOCKOCTB, TPOCTPAaHCTBO. OCHOBHBIE

npaBuiIa N300paKEHHS HA PUCYHKE 1
TUIOCKOCTH, MapalIeIbHBIX MPSIMBIX

(oTpe3KoB), cepeIMHbI OTPE3Ka

IMousTus: NNEPECCKAOIMIUECA TIIIOCKOCTH,
MEpEeCCKAOIMUCCH IpAMas U IJIOCKOCTh, 1
MOJYIIPOCTPAaHCTBO

[NonsaTus: mepeceKaromuecs MIOCKOCTH,
niepeceKaronmecs npsMas 1 mioCKOCTh; 1
HOJYTIPOCTPAHCTBO

MHororpaHHUKH, H300paxeHne

INPOCTEHUIINX MPOCTPAHCTBEHHBIX (pUryp, 1
HECYIIECTBYIOINUX 00bEKTOB

MHororpaHHUKH, H300paKeHne

NPOCTEHUIINX MPOCTPAHCTBEHHBIX (pUryp, 1
HECYIIECTBYIOINUX 00bEKTOB



10

11

12

13

14

AKCHOMBI CTEPEOMETPHUH U NEPBBIE
CJIEJICTBHS U3 HUX

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC
CIICACTBUA N3 HUX

AKCHOMBI CTEpEOMETPHUH U TIEPBHIE
cnenctBus u3 HUX. CriocoObl 3a1aHus
IPSIMBIX U TJIOCKOCTEN B MPOCTPAHCTBE.
O0603Ha4eHHS IPSMBIX U TIOCKOCTEH

N300paxenue cedeHnii mupamMuibl, Kyda u
TPU3MBI, KOTOPBIE TPOXOAST Yepe3 uX
pé6pa. N3o0paxkeHune nepeceueHus
TIOJTYYCHHBIX IJIOCKOCTEH. PackpanimBanue
HOCTPOEHHBIX CEYEHUH pa3HbIMU IIBETAMU

N300paxenue cedeHnii mupaMmuibl, Kyda u
TPU3MBI, KOTOPBIE MTPOXOAST Yepe3 uX
pé6pa. N3o0paxkeHune nepeceueHus
TIOJTYYCHHBIX IJIOCKOCTEH. PackpanimBanue
IOCTPOEHHBIX CEYEHUH pa3HbIMU IIBETAMU

N300paxenue cedeHnii mupamuipl, Kyda u
IPU3MBI, KOTOPBIE TPOXOJAT Yepe3 UxX
pé6pa. N3o0paxkeHune nepeceueHus
MOJTyYeHHBIX MIIOCKoCcTel. PackpammBanue
IOCTPOEHHBIX CEYEHUH pa3HbIMU IIBETAMU
N3o00paxenue cedeHnii mupaMuibl, Kydoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHune nepecedeHust
MOJyYEHHBIX MIIOCKOoCTel. PackpammBanue
IOCTPOEHHBIX CEYEHUH pa3HbIMU IIBETAMU

Merton cneoB Uit IOCTPOEHUS CEYEHUI
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Mertona cieioB A5t HOCTPOSHUS CEYEHUH.
CBolicTBa nepecedyeHnid MPsIMBIX U
IUIOCKOCTEN

Merton cnenoB JUIst MIOCTPOCHUS CEUSHH.
CBoiicTBa nnepece4eHnii NpsIMbIX U
IUIOCKOCTEN

[TocTpoenue ceyenuii B nupamuze, kyoe
no TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3aIlUCh 11Aar0B
IIOCTPOCHUS

[TocTpoenue ceueHuii B nupamuje, kyoe
no TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3aIKUCh L1AaroB
MIOCTPOCHUS

[TocTpoeHue cedueHnii B mupamMuie, Kyoe
o TpéM ToukaMm Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3allMCh LIArOB
IIOCTPOEHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3allMCh IIAaroB
MOCTPOCHUS

[ToBropenue mannmerpun: Teopema o
IPONOPIUOHANBHBIX oTpe3kax. [lonobue
TPEYTOJIbHUKOB

HOBTOpeHI/IC IMJIAaHUMCTPHUHU: TeopeMa
Menenas. PacueTsl B C€USHMIX Ha
BBIHOCHBIX YCPTCIKAX. HCTOpI/ISI Pa3sBUTHA
INIAHUMCETPHUHN U CTCPCOMETPUN
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KonTponpsnas pabora "AkcHOMBI
crepeomerpun. Ceuenus"

B3aumHoOe pacnonoxeHne npsiMbIX B
npoctpaHcTBe. CKkpeluBaromuecs
npsimble. [Ipu3HaKku CKpenBaromxcs
npsimbixX. [lapannenbHble npsiMble B
MIPOCTPAHCTBE

Teopema o0 cyl1eCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM MapalIeIbHOU
JAHHOM IPSIMOM, ITPOXOASILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIekKAIIEH HAa TaHHOU
npsiMol. Jlemma o nepecedeHun
NapauIeIIbHBIX MPAMBIX IIJIOCKOCTBIO

[TapamnensHOCTH Tpex npsAMbIX. Teopema o
TpEX MapaJuIeNIbHBIX NpAMBIX. Teopema o
CKPELIMBAOIIMNXCS IPSIMBIX

[TapannenbHOE TPOEKTUPOBAHUE.
OcHoBHBbIE CBOMCTBA IaPAJIJIEIBHOTO
poeKTHUpoBaHus. M300paxenue pazHbIx
¢buryp B napanienbHOU IPOSKIUH
LenTpanbHas npoekus. Yroi ¢
COHAIpPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY NPSMbIMU

3agaun Ha JOKA3aTeIbCTBO U
HCCIIeIOBaHKE, CBA3aHHBIE C
PacCIoIOKEHUEM MPSIMBIX B TPOCTPAHCTBE
[ToHsATHA: MapaIeNbHOCTD NPAMOU U
IUIOCKOCTH B MpocTpaHcTBe. [Ipn3Hak
NapajuIeIbHOCTH MPSIMOM U TJIOCKOCTH.
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CaoiicTBa napamieabHOCTH NPSIMON U
TUTOCKOCTH

I'eomeTpuueckue 3a1aun Ha BBIYUCIIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

ITocTpoenue cedenus, NPOXOAALIETO Yepes
JAHHYIO IIPSIMYIO Ha 4EpTekKE U
[apaJuIeJIbHOTO APYyrou npsiMou. Pacuér
OTHOLIEHUN

HapannenLHaﬂ MMpOoCKI M, IPUMCHCHUC
JJIAA TIOCTPOCHUA CeUeHU KY6a u
Mnapajijiejacnuicaa. CBoiicTBa
napaJureacruneaa u Npru3Mbl

[TapannenpHble ockocTH. [Ipu3Haku
napajyuiebHOCTH JIBYX TIOCKOCTEH

Teopema 0 mapajIeIbHOCTH U
CANHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[?[IIIGfI
yepe3 TOUKY, He IPUHAJUIekKAILYI0 JaHHON
IUIOCKOCTH U CJEJICTBUS U3 HeE

CBolicTBa napamuienbHbIX INIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX IIEPECEUEHUS
IPU [IEPECEUEHUH JIByX MapaljIesIbHbIX
IJIOCKOCTEN TpEThen

CBoiicTBa mapaienbHbIX I0CKOCTEH: 00
OTpe3Kax MapajuieNbHbIX MPSMBIX,
3aKJIIOUEHHBIX MEKIY NapalieIbHBIMU
IUIOCKOCTSIMU; O TIEPECEUEHHUH MTPSIMOM €
JBYMS ITapaJIIeIbHBIMU IJIOCKOCTMU
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[ToBTOpenue: Teopema Iludaropa Ha
TUTOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CgoiicTBa Ky0a U IPsIMOYTOJIBHOTO
napasuienenumnena

Brruucnenue AjiMH OTpE3KOB B KyOe U
IPSIMOYTOJIBHOM IapajuIeIenuIe e

[lepneHAUKYISIPHOCTD IPSMOU U
mockocty. [Ipusnak
NEPIEHANKYIIPHOCTH NPAMOU U
IUIOCKOCTH

[leprieHAMKYIAPHOCTH TPSMOM U
wiockocTH. [Ipu3nak
NEPHEHANKYISIPHOCTH MPAMOU U
IJIOCKOCTH

Teopema 0 cyniecTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOASAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEPHEHANKYISIPHON K MIIOCKOCTU
[ImockocTH M MEPIEHIUKYISIPHBIE UM
psIMbIE B MHOTOTPaHHUKAX
[InockocTu U NepreHIUKYISIPHbIE UM
npsiMble B MHOTOTpaHHUKAX
[lepnenauKyasip ¥ HAKJIOHHASL.
[TocTpoeHMe MEPIICHIUKYISIPA U3 TOYKU Ha
IPSIMYIO
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[lepneniuKynsip U HaKJIOHHAS.
[TocTpoeHue neprneHIuKysipa U3 TOYKU Ha
IPSAMYIO

Teopema 0 TpExX MepreHIUKYIIpax
(mpsimast 1 oOpaTHas)

Teopema o TpEX nmepneHIuKyIsIpax
(npsimast 1 oOpaTHast)

Yros Mex1y CKpEIMBAIOIIMMUCS
MPSIMBIMU

[Touck neprneHauKyISIPHBIX IPSIMBIX C
IIOMOIIIBIO MEPIEHANKYIISPHBIX
IUIOCKOCTEH

OpToroHanpbHOE NPOCKTUPOBAHKE
[Moctpoenue ceyenuit Kyba, MpU3MBI,
IPAaBWJIBHOM MUPaMUABI C IOMOIIBIO
OPTOTOHAJIBHOW MPOEKIINH
[Toctpoenue ceuenuit Kyba, mpU3MBlI,
MIPaBWJIBHOM MUPAaMUBbI C IIOMOILIBIO
OpPTOTOHAJILHOU MPOEKIIUH
CuMMeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO II0CKocTH. ITnockoctn
CUMMETPUH B MHOTOTPAaHHUKAX
[Ipu3Hak nepneHaAUKyISPHOCTH NPSIMOU U
IJIOCKOCTH KaK CJEICTBUE CUMMETPUH
[IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKH J10 IUNIOCKOCTH

[IpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JI0 TIIOCKOCTH
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CriocoObl OIyCTUTh NEPIEHIUKYISPbI:
CUMMETPHSI, CIBUT TOYKH 10
napasuieIbHON IPSMO

CaBur no HenapasuieabHON IPSIMOH,
MU3MEHEHUE PACCTOSTHUI

KontponbHas padora "B3zanmHoe
PacIoIOKEHUE MPSAMBIX U IIJIOCKOCTEH B
npocTpaHcTBe"

[ToBTOpEHUE: Yyro MEeX Ty MPSIMBIMUA Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTrOJIbHUKE, TEOpEMA
KOCHUHYCOB

[ToBTrOpeHue: yrom Mexmy
CKPEIIUBAIOIIUMHUCS TIPSIMBIMH B
IIPOCTPAHCTBE

I'eomeTpuueckue METo/Ibl BBIYUCICHUS
yIjia MEeXy IpSIMbIMH B MHOTOTpaHHUKAX
JByrpannsiii yroy. CBONCTBO JTUHEHHBIX
YIJIOB JIByTPAHHOTIO yIJia

[lepnennukynspusle iockoctu. CBolicTBa

B3aMMHO NEPIIECHINKYISIPHBIX IUIOCKOCTEN

[Ipu3Hak nepneHaAuKyIspHOCTH
IJIOCKOCTEM; TEOpEMA O MPSIMOM
IepeceYeHus ABYX IUIOCKOCTEH
NEPIEHANKYIAPHBIX TPETHEH MIOCKOCTH
[TpsimoyTronbHBIN Napasuienenunesn; Kyo;
U3MEPEHHUs, CBOMCTBA MIPSAMOYTOIBHOIO
napajuienenumnea
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Teopema 0 quaroHanu NpsMOyroabHOIO
napasuleNienuIesa u CIeJCTBUE U3 Heé

CTepeOMeTpI/I‘-IGCKI/Ie 1 IPUKITAIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIOJIOKCHUCM MPAMBIX U IJIOCKOCTU

HOBTOpeHI/ICZ CKPCHIUBAOIIHUECA IIPAMBIC,
IapaJiuiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OI'paHHHUKaxX

[Tapa nmapannenbHbIX MJIOCKOCTEN Ha
CKPEIIHBAIOIINXCS MPSIMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOLUTIMUCS MPSMBIMH B
MPOCTHIX CUTYAIUSIX

Paccrosinue ot TOUKH 10 TUIOCKOCTH,
paccTOsHUE OT MPSAMOIL 10 MIIOCKOCTH

Beruucnenue paccTosHUN MEXIY
CKPEIIMBAIOIUMUCS IPSIMBIMU C [IOMOIIBIO
MEPIICHIUKYJISPHOM TIJIOCKOCTH
TpéxrpaHHblii yron, HEpaBEHCTBA It
TpexrpaHHbIx yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB UL
TPEXTPAHHOIO yIvIa

DneMeHThI chepuyecKoil FreOMEeTPUHU:
re0Ie3UUECKHUE JINHUU Ha 3emiie
KonTponbhas pabota "Yrisl u
paccTosiHus"

Cucremaruzanus 3HaHui "MHOTOrpaHHUK
U €ro DJIEMEHTHI"
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[Inpamua. Bunel nupamun. I[paBuneHas
nrpamMua
[Ipusma. IIpsiMast U HaKJIOHHAS IPU3MBI.

[IpaBunbHas npusma

[Ipsimoit napaienenunen,
IPSIMOYTOJIBHBIN Mapasuiesenunes, Kyo
Brinykiibie MHOTOrpanHuku. Teopema
Ditnepa

Brinmykibie MHOTOrpanHuku. Teopema
Ditnepa. [IpaBunbHbIC U TONTyIpPaBUIbHBIC
MHOT'OI'paHHHUKHN

KonTponsnas pabora "MHororpanHuku"

[lonsTHE BEKTOpA HA IUNIOCKOCTH U B
IPOCTPAHCTBE

CyMMma BEKTOpOB

Pa3HocTh BEKTOPOB

[IpaBuno napasmienenunena
YMHO)XEHHE BEKTOpA HA YUCIIO

Paznoxxenue BekTopa 1o 6asucy Tpéx
BEKTOPOB, HE JICIKAIIUX B OTHOM
IJIOCKOCTH

CkansipHO€ MPOU3BEICHNE

Brruncnenue yria Mexay BEKTOpaMu B
IIPOCTPAHCTBE

[Ipocreitmme 3ama4u ¢ BEKTOpaMu
[IpocTeiimme 3a1auu ¢ BEKTOpamMu

[Ipocreitmme 3ama4u ¢ BEKTOpaMu

—_— = e



97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMu

1
98 O0o001IeHrEe U CHCTEeMaTH3als 3HAHUI 1
99 O06o006meHre U cHCTeMaTH3aIs 3HaHUI 1
100 HtoroBast koHTposIbHas paboTa 1
101 Hrorosas koHTposbHAs paboTa 1
102 O000I11IeHNE U CUCTEMATU3ALUS 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 102



11 KUIACC

Ne i/

10

11

Tema ypoka

[Toropenue temnl "Koopaunarsl BeKTOpa
Ha IJIOCKOCTH U B MPOCTpaHCTBE"

[ToBropenue Temsl "CkansipHoe
IIPOU3BE/IEHUE BEKTOPOB"

[ToBTOpeHue TeMb! "Briuncnenue yria
MEXly BEKTOpaMH B POCTpaHCcTBE"
[ToBrOpenue Temsl "YpaBHEHUE MPAMOI,
MPOXOJIAIIECH yepe3 ABE TOUKu"
YpaBHEHHUE IOCKOCTH, HOPMAJIb,
ypaBHEHHE TJIOCKOCTH B OTPE3KaxX

YpaBHeHHe IIJIOCKOCTHU, HOPpMAJIb,
YpPaBHCHHUC IIJIOCKOCTU B OTPE3KAX

BekropHoe nponsBeneHue

JIunelinble HEPABEHCTBA, JINHEWHOE
IIPOrpaMMUPOBaHNE

JIuneliHble HEPABEHCTBA, JINHEWHOE
IIPOrpaMMUPOBAaHUE

AHaIUTUYECKUE METOJIBI pacuéTa yria
MEX/1y IPSIMbIMU B MHOTOI'PaHHUKAX
AHanuTH4YECKHe METObI pacuéra yria
MEXy TUIOCKOCTSAMHA B MHOTOTPaHHHUKAX

KoanyecTBo 4yacoB

Bcero

KonTpoJsbHbie
padoTbI

IMpakTnyecku
e padoThbI

Jara
U3y4yeHust

DJIeKTPOHHbIE
undpoBbie
oOpa3oBareJibHbIE

pecypcebl
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dopmyna pacCTOIHUS OT TOYKH JI0
MJIOCKOCTH B KOOPJIMHATAX

HaxoxieHre paccTosHUI OT TOUKH JI0
TUTOCKOCTH B KyO€

Haxoxienre pacCToIHUI OT TOUKHU 10
MJIOCKOCTH B TIPABUIIBHOM MUPAMU/IS

KontponpHas pabora "AHanutuueckas
reomeTpus”

Ceuenus MHOT'OI'PAHHHUKOB: CTAHAAPTHBIC
MHOT'OI'PaHHUKHA

Ceuenus MHOT'OI'PAaHHHUKOB: METO/] CJIICAOB

CeueHusi MHOTOI'PaHHHUKOB: CTaH/IAPTHBIE
IIJIOCKOCTH, HGpGCG‘ICHI/Iﬂ HpSIMBIX nu
IJIOCKOCTEN

HapaJ'IJ'IeJ'II)HBIC MMPpAMBIC U IINIOCKOCTHU:
mapaajcJIbHbIC CCUCHUA

[TapasuienbHbIE IPSIMBIE U IIJIOCKOCTH:
pac4€T OTHOLLICHUH

[TapannenpHble NPSAMBIE U INIOCKOCTH:
YIJIbI MEXIY CKPELIMBAKOIIUMUCS
MPSMBIMHU

[leprnieHuKyAsIpHBIE TPSMBIE U
TUIOCKOCTH: CTaHJaPTHBIE Maphl
NEepPHEHANKYISAPHBIX MIIOCKOCTEH U
MPSIMBIX, CHMMETPUHA MHOTOI'PAHHUKOB
[TepnengukynsipHbIC PSMBIE U
IJIOCKOCTH: TEOpEMa O Tpex
MEePIEeHIUKYIIpax
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33

IlepnenaukynsipHble NPsSMbIE U
IJIOCKOCTH: BBIYHCIICHUS JUIVH B
MHOI'OI'DaHHHKaX

[ToBTOpEHUE: TUIOMIAI MHOTOYTOJTHHUKOB,
(dbopMyIIBI IS TUTOTIA I, COOOpaskeHuUs
nmo1ooust

[ToBTOpEeHHME: TUIOIIAAH MHOTOYTOJILHUKOB,
dbopMybl s TUIOMIA e, cooOpaskeHus
noo0ust

[ToBTOpEeHME: TUTOIIAAX MHOTOYTOJIEHUKOB,
(bopMyITBI 4715 TUTOMIAIEH, COOOpaKEHUS
nmonoous

[Inomany cedeHrii MHOTOTpaHHUKOB:
TUTOIIAH TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS MTOT00US

[1momaau ceyeHnii MHOTOTPAaHHUKOB:
IUIOLIA/IM IOBEPXHOCTEN, pa3pe3aHus Ha
JacTH, COOOpaKCHHS ITOI00US
KontponsHas padora "[loBropenue:
MHOTOTPAHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

O6béM Tena. OO6beM NPSIMOYTOJIBHOTO
napa’suienenumnena

3anaun 00 ynBoeHUU Kyba, 0 KBajparype
Ky0a; O TPUCEKIINH yTiia
CrepeomeTpuyecKkre 3a1a4u, CBsI3aHHBIE C
00BEMOM TIPSIMOYTOIHBHOTO
napasienenumnena
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[Ipuknagueie 3a1auu, CBA3aHHBIC C
BBIYUCIICHHEM 00bhEMa MPSIMOYTOIEHOTO
napa’suienenumnena

OO6BEM MPSIMOI TPU3MBI
CrepeoMeTpHUyeCcKue 3a/1a4l, CBI3aHHBIE C
BBIUHCIICHHEM 00BEMOB MPSAMOI TPU3MBI
[Ipuknagubie 3aa4u, CBI3aHHBIE C
00BEMOM IPSIMOM MPU3MBI

Brruncnenme 005EMOB Tel C TOMOIIBIO
omnpenenéHHoro uurerpana. O0bpém
HAKJIOHHOM IPU3MBI

Brruncnenne 065EMOB TeJ C TOMOLIBIO
onpenenéaHoro uHTerpana. OobEm
MMpaMUIbl

®opmyna o0béMa nupamuibl. OTHOLLIEHUE
00BEMOB MUpaMUJL ¢ OOIIUM YIIIOM
dopmyna 00béMa nmupamuibl. OTHOLIEHUE
00BEMOB MUPaMHUJL C OOIINM YIIIOM
CrepeoMeTpHUyeCKuE 3a/1a4l, CBA3aHHBIE C
00bEMaMK HaKJIIOHHOW TTPU3MBI
CrepeomeTpruyecKue 3aauu, CBSI3aHHbIE C
00BEMaMU TUPAMU/IBI

[Tpuknagaeie 3aaa4u o Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

[Tpuknagasie 3agauu o Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM MTUPAMUJIBI
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[Tpumenenue 00bEMOB. Boruncnenue
pPacCTOsIHUS 10 TUIOCKOCTH

KonTponbeHas pabora "O0béM
MHOTOTpaHHHKA"

[Hunuuapuyeckast HOBEPXHOCTb,
o0pa3yroliye IHHIPUYECKOM
MOBEPXHOCTH

Humuaap. [pssMoi kpyroBo IUIUHAD.
[Tmonaap MOBEPXHOCTH LIMIIMHAPA
Konunueckas moBepXHOCTb, 00pazyromue
KOHMYECKOM MoBepxHOCTH. KoHyC
CedeHnue KOHyca MIOCKOCTHIO,
napajuieJIbHOMN MIOCKOCTH OCHOBaHUS
Yceu€nnslii konyc. M300pakeHne KOHYCOB
U yCEYECHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM MTOBEPXHOCTH KOHYCa

[Tnomanp 60KOBOI MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTH KOHYCa
CrepeoMeTpruyecKue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYHUCIICHUE,
IIOCTPOCHUEM CEUYECHMI LIWIINH]pA, KOHyCa
CrepeomeTpruyecKkue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BHIYHUCIICHUE,
IIOCTPOEHUEM CEUEHHM LIMINH/IpA, KOHyCa
[IpuxnanHeie 3a1a4u, CBSI3aHHBIE C
HUAJTUHAPOM
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68

HpI/IKJ'Ia)IHI)IC 3aJa4u, CBA3aHHBIC C
HUINHOIPOM

Coepa u map

[Tepeceuenne chepsl 1 mapa ¢

iockocTrio. Kacanue mapa u cepsl
TUIOCKOCTRIO. Bu u m300pakenue mapa

[Tepeceuenue ceps! u mapa ¢
ockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bun n n3o0paxenue mapa

VYpasuenue chepsl. [Inomans chepst u eé
qacTen

CummeTtpust chepsl U mapa

CrepeoMeTprUyecKue 3a1a4u Ha
JIOKA3aTeNIbCTBO U BEIYHCIICHHE,
CBsI3aHHBIE CO CPepoii U MapoM,
MOCTPOSHUEM MX CEUYCHUH TUIOCKOCTHIO

CrepeoMeTpuieckre 3a1a4u Ha
J0Ka3aTCJIbCTBO U BbIYUCICHUC,
CBsI3aHHBIC CO c(epoil u mapom,
MOCTPOCHUEM UX CEUCHUH IIIOCKOCTHIO
[puknagHbie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYUCJICHUSA B OKPY>XKHOCTH, CTAHAAPTHBIC
mogoous

Paznuunbnie KOM6HHaHHI/I TCJI BpallICHUSA U
MHOT'OI'PAaHHHUKOB
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3anauu 1o teme "Tena U MOBEPXHOCTH
BpanieHus"

3anaun no Teme "Tena U MOBEPXHOCTH
BpalieHus"

KontponsHas padota "Tena u
MOBEPXHOCTH BpamieHus "

O0béM mmmmHapa. Teopema 06 00BEME
IpAMOro HuJIMHIApa

Brruncienue 00bEMOB TeT C IIOMOIIIBIO

omnpenenéHHoro uarerpana. O0bpEM KoHyca

ITmomany OOKOBOI U ITOJIHON
MOBEPXHOCTH KOHYyCa

CrepeoMeTpuuecKue 3aJ1auu, CBI3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIIIMHAPA, KOHYCA

[Tpuknagaeie 3agauu o Teme "OO0bEMBI U
IJI0IIaAN TOBEpXHOCTEH Ten"

O0bEM 1m1apa U MapoOBOTO CEKTOPA.
Teopema 06 06wéMe mapa. [lmomrans
c¢epbl. CTepeoMeTpHUIECKUE 3a/1a4H,
CBSI3aHHBIE C BEIYMCIICHUEM 00BEMOB
1rapa, rapoBOro CErMeHTa U IapoBOro
CeKTopa

[Tpuknagasie 3agauu o Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM I11apa U
miomaaso cepbl. COOTHOMIEHUS MEKITY
TJIOMIA IIMU TTOBEPXHOCTEH U 00bEMaMHU
MOAOOHBIX TET
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[Tomo6HBIE TENa B IPOCTPAHCTBE.
N3menenune o0bEMa ipu mogo0uu.
CrepeomeTpuyecKre 3a1a4u, CBsI3aHHBIE C
BBIUHCITICHHEM 00BEMOB Tel U ILIOMIACH
MIOBEPXHOCTEH

KontponsHas padota "I[lnomanu
MMOBEPXHOCTU U OOBEMBI KPYTIIBIX TEN"

JIBmxeHust npoctpancTBa. OTOOpakeHusl.
JIBukenus u paBeHCTBO Guryp. Oo6mme
CBOMCTBa JBHKCHUI

Buapl nBukeHunii: napaieabHbIN
MePEHOC, IICHTPAJIbHAsI CAHMMETPHS,
3epKaJIbHAsl CAMMETPHS, IOBOPOT BOKPYT
pAMOM

[IpeobpazoBanus moxpodus. [Ipsmas u
cepa Ditnepa

['eomeTpryeckue 3aaun Ha TPUMEHEHUE
JIBHOKCHUS

KontponsHas padora "Bekropsl B
IIpocTpaHCcTBe"

O6o6mmaromee nosropenue 11 noHsTHil u
MeTOJI0B Kypca reomerpun 10-11 kitaccos,
cucTeMaTu3alus 3HaHUM:
"[TapanyieIbHOCTh NMPSAMBIX U IJIOCKOCTEH
B IIPOCTpaHCTBE"

O6o6maromee nosropenue 11 nonsaTuii u
MeTOJI0B Kypca reomerpun 10-11 kitaccos,
cucTtemMaTu3alus 3HaHuii: "BekTopsl B
npocTpancTae"
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O6o6maromee nosropenue 11 nonsaTuit u
MeTOJI0B Kypca reometpun 10-11 kitaccos,
cucTemMaTu3alus 3HaHuii: "BekTopsl B
npocTpancTse"

Ob6o6maromee noropenue 11 mousTHii 1
MeToA0B Kypca reomerpun 10—11 kiaccos,
cuctemaruzanus 3HaHui: "O0bemM
MHOTOrpaHHHKa"

Ob6o6maromiee mosropenue 11 mousTuii u
MeToA0B Kypca reomerpun 10—-11 kiaccos,
cucremaruzanus 3HaHui: "O0bemM
MHOTOTrpaHHUKA"

Ob6o6maromiee nosropenue 11 nonsTuii u
MeToA0B Kypca reomerpun 10—-11 kiaccos,
cucreMaruzanus 3Hanui: "Ilnomann
MMOBEPXHOCTU U OOBEMBI KPYTIIBIX TEN"
O6o6matomee nmosropenue 11 nmoHsATHH U
MeToA0B Kypca reomerpun 10—-11 kiaccos,
cuctemaruzanus 3Hanui; "Ilnomann
MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
HTorosas KOHTpoJbHAs paboTa

HTorosas KOHTpoJIbHAs paboTa

[ToBTOpenue, 0000IICHHE U
cUCTEeMaTH3allus 3HAHHUI

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAyKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX UHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI
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Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAayKHU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAyKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX UHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Hctopus pa3BUTHS CTEPEOMETPUN KaK
HAyKU U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropus pa3sBUTUS CTEPEOMETPUN KAK
HAayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U e€ pojib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Uil

HcTopus pa3BUTHS CTEpEOMETPUU KaK
HayK{ U €€ poJib B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOIOTUHN

OBUIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

102
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