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IMNOACHHUTEJIBHASA 3AIINCKA

['eomerpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHusl, TaKk Kak 00ECIEYMBAET BO3MOKHOCTh U3yUYEHHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH W NPEIMETOB T'yMAHHTAPHOIO IMKJIA.
[TockonpKky  JOTMYECKOE  MBILIUICHHE,  (QOopMHUpyeMOe  TpU  H3yUYEHUHU
00y4arolMMUCs MOHATUINHBIX OCHOB I€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUHN MPU PEIICHUH T€OMETPUUYECKUX
3aa4y, YMEHHME BBIJIBUTaTb M ONPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCSL TIPU PELICHUM 337a4 €CTECTBEHHO-HAYyYHOI'O IMKJIA, B YaCTHOCTH
¢uznyeckux 3anad.

[{enb ocBoeHus mporpaMmMbl yueOHOro Kypcea «I'eomeTpus» Ha yriryOaéHHOM
YpPOBHE — pa3BUTHE WHJMBHUAYAIbHBIX CIOCOOHOCTEM 0Oydyaromuxcs Mpu
U3YYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH nmpeaMeTHO obnactu «MaremaTtuka u
nHpopMaTrKa»  4yepe3  OOECICUCHHE  BO3MOXKHOCTH  IPHOOpETCHHS U
UCIIOJb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKHUX 3HaHMM W JIEeHCTBUH,
crneu(UYHBIX T€OMETPUH, U HEOOXOJAUMBIX JIJISl YCTIEIIHOTO NMpOo(heCcCHOHATBLHOTO
o0pa30BaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MaTEMATHKHU.

[IpnopuTeTHBIMM 3aJayaMu Kypca T'€OMETpUU Ha YIUIyOJIEHHOM YpPOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 6a30BOr0 YpOBHS, SIBISIOTCS:

pacHUIMpeHHe MPEACTABICHUSA O TEOMETPUU KAK YaCTH MUPOBOU KYyJIBTYPBI U
dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYIKAIOIIUM MUPOM;

(dopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEHUIINX MAaTEMATHYECKHX MOJEISAX, MO3BOJSIIOIMIMX ONMCHIBATH U H3y4aTh
pa3HbIE SABJICHUS OKPYXKAOLIEro MUPA, 3HAHWE MOHATHUIHOIO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reoMeTpuu;

dbopMHpoBaHHEe  yYMEHHMS  BJAJE€Thb  OCHOBHBIMM  MOHSTHUSMH O
IPOCTPAHCTBEHHBIX (PUTrypaXx M HX OCHOBHBIMHU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyn U yMeHHE UX MPHUMEHSATb, YMEHHUS JOKa3bIBaTh TEOPEMbl M HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pEelICHHUs 3a/1aY;

dbopMHpoBaHrE YMEHHS paclioO3HaBaTh HAa YepTekKax, MOACNSIX U B pealbHOM
MUpE MHOTOTPAHHUKM M Tejla BpalleHUs, KOHCTPYMpPOBAaTh TI€OMETPUYECKHUE
MOJIENH;

¢opMupoBaHHE TMOHMMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO MOCTPOSHUS
MaTeMaTHYeCKUX TEOpHi, (OopMUpOBaHME MOHHMMAHUS POJU AKCMOMATUKH MpHU
MIPOBEICHUH PACCYKJICHUN;

(dbopMHpOBaHHWE yMEHUS BIAAETh METOJAMHU JOKA3aTeIbCTB U aJITOPUTMOB
pELICHHs, YMEHUSI UX NPUMEHATh, MPOBOJUTH JI0OKA3ATEJIbHBIE PACCYKICHUS B
XO/I€ PEIIECHNs CTEPEOMETPUUYECKHX 3a/1a4 U 3314 C IPAKTUYECKUM COJIEPKAHUEM,
dopMupoBaHHE MPEJICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBAaHUU MAaTeMaTUYECKUX YTBEPKJICHUM U PO aKCUOMATUKHU B MPOBEICHUU
JEYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTYalbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEM 00yUaroIMXCs, MO3HABATEIbHOW aKTUBHOCTH, MCCJIEIOBATEIIHLCKUX
YMEHUM, KpUTUIYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBanre (HYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHH:
YMEHHSI PAclo3HaBaTh MPOSIBIICHHS T€OMETPUYECKUX IMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyalUsX U MPHU U3YyUYEHUU APYTHX
y4eOHBIX MPEAMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSL PEATbHBIX CUTyallud, HCCIEIOBAHUSI TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETAUN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKATEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «l'eoMerpus» B
10-11 xmaccax sBistoTcs:  «[IpsiMble W TMJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukn», «Tena BpameHus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YTIIyOJIEHHOM ypOBHE OOy4YEeHHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE  JIOTMUECKMX YMEHHMH  pachpelnensieTcss He  TOJIbKO IO
COJIEp>KaTeNIbHBIM JIMHUSIM, HO U 10 rogam o0yueHusa. Conepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanpHoil padoueit
IpPOrpaMMbl, paclpeeEHHbIM IO TojaM OOy4YeHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIPOCaM 00yUaroIuecs
oOpalaquch  HEOJHOKpPaTHO. OTO  MO3BOJIIET OPraHU30BaTh  OBJIAJCHUE
FEOMETPUYECKUMU MOHATUSIMU U HABBIKAMH TOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0ICHUEM MPHUHIUIIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY T'€OMETPHUECKUX MPECTABICHUN 00y4arOUIUXCsl, paciupsis U yriyosss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3garb ycnoBus i guddepeHnmanuu  O0yYeHHS, ITOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX IMporpamMM, OOeCHeuuTh YriyOJIEHHOE
U3Yy4YEHHUE T€OMETPHUH KaK COCTaBIIsAoIIEH yueOHoro nmpeamera «MaTreMaTukay;

MOATOTOBUTh OOYYAIOIIUXCA K TMPOJOIKEHUIO HU3YYEHUS] MaTEMaTHKU C
yu€ToM BbIOOpa Oyayiiel mpodeccuu, oOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 podeccuoHaTBFHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 xiacce — 102 yaca (3 gaca B Hegento), B 11 kimacce — 102
yaca (3 Jaca B He/IeJNIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATMYECKOM IOCTPOECHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anMHOE pacnonokeHue IMpsMBIX B IPOCTPAHCTBE: IE€pECEKaroluecs,
NapajuleJibHble W CKpeluuBaronecss npsMble. [Ipu3Haku CKpemmBarOmumxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIJIOCKOCTEN B IMIPOCTPAHCTBE: MapaJlIeIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD IPAMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE IMPOEKTUPOBAHHUE, H300paKeHUe
¢uryp. OCHOBHBIE CBOMCTBa MapaJlICIbHOTO MNpOeKTHpoBaHUs. W300paxeHue
buryp B mapajiesbHON MPOEKUUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSAMBIMH B IPOCTPAaHCTBE. [lapayyieIbHOCTh TNIOCKOCTEN: MapaJuleIbHbIE
IIJIOCKOCTH, CBOMCTBa IapajuIeIbHBIX IIJIOCKOCTEHN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTU: TETpajlap, Napajulelenumne],
MMOCTPOCHUE CEUYCHUU.

[lepnieHAUKYISAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIECHAUKYJIISPHBIEC MPSIMBIE B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAJUIEIABHBIE M IEPIECHIUKYISIPHBIE K IIJIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronanbHoe IIPOCKTUPOBAHUE.
[lepieHAUKYJISIP U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSIHUE
OT TOpsMOM 1O  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEM: MPU3HAK  NEPHNEHIUKYJIAPHOCTA  JIBYX
mIockocTer. Teopema o TpEX MEPHEHIUKYISIPaXx.

Yrisl B NMPOCTPAHCTBE: yIrOJ MEXKAY NPSIMOM M IUIOCKOCTBIO, ABYI'PAHHBINA
YIOJI, JIMHEWHBIM yToJl ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PaHHBIE YTJIbI.
CBoiiCTBa TUIOCKMX YIJIOB MHOTOrpaHHoOro yria. CBOHCTBA IIOCKHX U
JBYTPAHHBIX YIJOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHU

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrosnbHas
npu3Ma, npsiMasi 1 HaKJIOHHasi IPU3Mbl, OOKOBAsi U MOJHAs OBEPXHOCTb MPU3MBI.
[Tapannenenunen, OpPAMOYTOJIbHBIA — MApAJUIENENUIIE] W  €r0  CBOWCTBA.
Kparuaiiine mnyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema I[ludaropa. Ilupammma: nN-yronmpHas mnHpaMuna,
npaBuwibHas W yceu€HHas nupamuiabl. CBoiicTBa péObep M OOKOBBIX TIpaHel
NpaBWIbHOW mnupamuibl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IMpaBUJIbHAS IpU3Ma U



IIpaBWIbHAS IMPaMHIA, TPAaBWIbHASA TPEYroJIbHAs IHMpPAMHUAA W IPABWIBHBIN
TeTpa’ap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOAEKa’Ap U UKOCAP.

BeluncneHue 3J€MEHTOB MHOTOIPAaHHUKOB: péOpa, AuaroHaid, YTJbl.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMOWM MPHU3MBI,
IUIOMIAJIb OCHOBaHUM, TeopeMa O OOKOBOH TMOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPaMUJIbL,
TeopeMa O IUIOLIAAN YCEYEHHOU TUPAMU/IBI.

CummeTpuss B NPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM  MPABWIBHBIX
MHOT'OTPpaHHUKOB. CHUMMETpHsT B IPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJIenunea, CUMMETPHUS IPAaBWIBHBIX NPU3M, CUMMETpUsS NPaBUIBHOU
MMAPAMUIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PAaBEHCTBO BEKTOPOB. [[€HCTBUS ¢ BEKTOpAMU: CI0KEHUE
Y BBIUMTAHHUE BEKTOPOB, CYMMa HECKOJIbBKMX BEKTOPOB, YMHOXXEHUE BEKTOpA Ha
yucino. CBOMCTBA CIOKEHHSI BEKTOpOB. CBONCTBAa YMHOKEHHUSI BEKTOpPAa Ha YHCIIO.
[ToHsaTHE KOMIUIaHApHBIE BEKTOpBbI. [IpuM3HAK KOMIIIAaHApHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O PaA3IOKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHaTel Bektopa. CBs3b MEXAy KOOpAWHATAMH BEKTOpa U
KOOpAMHATAMUA TOYEK. YTOJN Mexay BekTopamu. CKanspHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalenus

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAs TOBEPXHOCTD,
chepudeckasi TMOBEPXHOCTh, oOOpasylomue TmoBepxHOCTe. Tema BpalmieHwus:
MWINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue ten
BpaIieHUs Ha TUIOCKocTH. Pa3BépTka munmuHapa W koHyca. CuMmmerpus chepsl u
nrapa.

O0béM. OcHOBHBIE CcBoOiicTBAa O00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO TMapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, WJIMHIPA, MUpaMHUIbl U KoHyca. OOBEM I1apa U MapoBOro
CeTMEHTA.

KoMOuHanuu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmmcanHas B
MWINHAP, OINHCAaHHAas OKojo muinuHapa. Ilepecedyenune cdepbl M 1mapa c
wiockocThio. Kacanue mapa u cdepsl miockocteio. [loHATHE MHOTOTpaHHHKA,



OMMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHWK WM TEJO
BpalICHUS.

[Tnomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIOHIaaAb chepbl U €€ yacTe.
[Togobue B mpocTtpancTBe. OTHOIIEHWE OOBEMOB, ILIONIAACH MMOBEPXHOCTEN
nono0HeIx Quryp. IlpeoOpazoBanue mnogodOus, romoteTus. Pemienue 3amau Ha
IJIOCKOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceuyeHUit MHOTOTPAHHUKOB U TEJl BPAIllCHUs: CEUEHUs LIINHAPA
(mapayienbHO M TEPHEHAUKYJSIPHO OCH), CEYEeHHMs KOHyca (IMapajuieibHbIe
OCHOBAHUIO U MIPOXOJISIINE Yepe3 BEPIINHY ), CEUCHUS I1apa, METObI TOCTPOCHUS
CEUCHUM: METOJ CIE0B, METOJI BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEepeHOca
CEKYyIIEH MIIOCKOCTH.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

Bekropel B mOpoctpaHctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
yMHOXeHHE BeKTopoB. CBOMCTBa BEKTOPHOTO YyMHOXeHHUA. [IpsMoyrosipHas
cucTteMa KoopauHat B mpoctpancTBe. KoopauHatel Bektopa. PaznoxkeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBI METOJl TPH PEIICHHH TE€OMETPUUECKHUX
3aaad.

J{BMKEeHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrkeHuUss U paBeHCTBO (uryp.
OO6mume cBoiicTBa JBWXKEHUN. Buasl JBMXKEHUN: TapaliebHbIA MEPEHOC,
LUEHTpaJbHasi CUMMETPUS, 3€pKalbHasi CHUMMETpHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonobus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIMTaHHE:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HAa  POCCHHCKOrO  OOINEeCTBa,  IPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
nporeAyp TPakIaHCKOTO oOIecTBa (BBIOOPHI, OMNPOCHI W JIPyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOe BOCTIUTAHUE:

c(hOpMHUPOBAHHOCTb POCCUHCKOM T'PaKIaHCKONW HJCHTUYHOCTH, YBXKCHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOILICHHE K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BaHUE OTHUX JOCTHKEHHUM B JAPYrUX HayKax, TEXHOJOTHsAX, cdepax
SKOHOMMKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUHUCKOro Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEJICHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUW HAyKU M JICATEIbHOCTHIO YUYE€HOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWUHUBOTO OYIyIIETO;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aj]]a4, PEIICHUHN, pacCyKJACHUN, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIEeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

chOPMUPOBAHHOCTb YMEHHUS TPUMEHSATH MaTEeMaTUUYECKHWE 3HaHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0OPOBbIO (3I0pOBOE€ MUTaHHUE, COANIAHCUPOBAHHBIN PEXUM 3aHATUU U
OTJIbIXa, PETyJspHas (u3NYecKass aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEILHOMN JIESITEILHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEPEC K
pasmuuHbBIM  cepamM  TIPOPECCHOHABLHOW  JIEATCIIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKCHHSIMU, YMEHHE COBEpINAaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccun W pean3oBbIBAaTH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa30BaHUI0 U



caMOoOOpa30BaHUI0 HA MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOW HaIpPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTb  JKOJOTMYECKON  KyJIbTYypbl, TOHUMAHUE BIUSHUS
COIMAIbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIUATBLHOMN
CpeIlbl, OCO3HAHKE TJI00ATBHOTO XapaKTepa dKOJIOTHIECKUAX MPOOIeM, OpUCHTAITHIS
HAa TPUMCHEHHE MAaTeMAaTUYeCKHX 3HAaHWA JUIsl pelieHus 3agad B 00JacTu
OKpYy>Xarolel cpepl, IJIaHUPOBAHHE TMOCTYNKOB M OIEHKA HMX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKHW W  OOIIECTBEHHOW  MPAaKTUKH, [OHHUMaHUE
MaTEMaTUYECKOM HayKh Kak cdepbl 4YeIOBEUEeCKOW MesITeIbHOCTH, ATAaloB €&
pa3BUTUSIT W 3HAYMMOCTH JUISl Pa3BUTHUS [MBUJIU3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTU4YeCKOM KyJIbTypOoM Kak CpEJCTBOM TO3HAHUS MHpA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JESTEIbHOCTh
WHMBUYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

ba3oBble jornueckue AecTBU:

BBISIBISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKM MATEMaTUYECKUX
OOBEKTOB, TOHATHI, OTHOUICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
oTnpeieNIeHUs] TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS M CPABHEHUSI, KpUTEPUHU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBATH U  MPEOOPA3OBLIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE ¥ OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIE U OOIIHIE, YCIOBHBIC;

BBISIBIISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOIIOJCHUSAX U YTBEPKICHHSIX, MpeajiaraTb KPUTECPUU IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUECHUI, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMBbIE ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

BEIOWpATh Cmoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HaumOoJiee TOAXOASIMIUA € y4€ToM
CaMOCTOSITEJILHO BBIJCIICHHBIX KPUTEPUER).

Bba3oBble nccienoBare/ibCKue AeiiCTBUS:



UCIIOJIb30BaTh BOMPOCHI KAaK HCCIEIOBATENbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMyupoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MpodIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MIO3ULIMIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIIJIAHUPOBAHHBINA SKCIEPUMEHT, UCCIEIOBAaHUE
110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 0OBEKTa, SIBICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKy OOBEKTaMU, SIBICHUSIMH, POLECCAMMU;

CaMOCTOSATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
IPOBENEHHOTO  HAOJMIONEHUS, MCCIENOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKKE BBIIBUIATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaunmeii:

BBIBIIATH JACHUIINTHI HHPOPMAIUK, JAHHBIX, HECOOXOIUMBIX JUIS OTBETa Ha
BOIIPOC U JJI PELICHUS 3a]auH;

BBIOMpPATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATH WHGOOPMAIMIO PA3JIMYHBIX BHUAOB U
dbopm npeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpPMAIHIO, MPEJACTABIATh €€ B PAa3IUYHBIX (opmax,
WUTIOCTPUPOBATh TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHdopmauu o CaMOCTOSITETIbHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoO1enne:

BOCIIPMHUMATh U () OPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUIMHU H
HeassMu  OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBbIpaXXaTh CBOI TOYKY 3pPECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JlaBaTh MOSCHEHUS MO XOAY PELICHUs 3a/lauu,
KOMMEHTUPOBATH MOJYyUYECHHBIN pe3yJIbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, peliaeMo 3ajadu, BBICKA3bIBaTh HJCH, HAIlEJICHHbIE Ha TOUCK
pEIIeHUs], COIMOCTABIATh CBOU CYXKACHUS C CYXICHUAMHU APYTUX YYaCTHUKOB
Juanora, oOHapyKUBaTh Pa3W4yue U CXOJICTBO MO3UIIUM, B KOPPEKTHOU dopme
(bopMyIIHpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTABIISATh PE3YJIbTAThl PELICHUS 3aJlauM, SKCIIEPUMEHTA, MCCIIeI0BaHusI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMar BBICTYIUIEHUS C Y4E€TOM 3ajad
MpEe3CHTAIUU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a/1a4l, BIOUPATh CIIOCOO pElIEHUs C
y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIaJIETh  HABBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HaHUS
COBEpIIAEMbIX JCHUCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAACTh
cnoco0amMu CcaMONPOBEPKU, CAMOKOHTPOJSL Ipollecca M pe3ylibTaTa PpEIICHHS
MaTeMaTU4YeCKON 3a/1a4H;

MpPEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAaHHBIX,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBICHITh MPUUUHBI
JOCTKEHUS WJIM HEIOCTHUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIHOKY,
JIlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHMMATh M HMCHOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUAYAIbHOU
paboThl mMpU pEHIeHHH YYeOHBIX 3a7ad, MPUHUMATh IeJIb COBMECTHOMU
JIEATEeIIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW paboThl, pacrpeneisTh
BUJIbI palboOT, JOrOBapuBaTHCS, OOCYX AaTh MPOLECC U pe3yiabTaT pPadoTHI,
000011aTs MHEHUS HECKOJILKHX JIIOJIEH;

y4acTBOBaTh B TPYNMNOBBIX GopMax paboThl (0OCyXkaeHHS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMb» W UWHBIE), BBINOJIHATH CBOIO 4YacTb pabOThl H
KOOPJAVUHUPOBATh CBOW JACHCTBHUS C JPYTMMH YJE€HAMH KOMAaHIbI, OIEHUBATh
KaueCTBO CBOEr0 BKJIaJia B OONIMI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca oO0ydaronuiicss HAy4uTCS:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSMHU CTEPEOMETPUM TIPH
pelIeHrH 3a1a4 U MPOBEICHUU MAaTEeMAaTUUYECKUX PACCyKICHUM;

e TMPUMEHSATH AKCUOMBI CTEPEOMETPUHU U CIEACTBUSA U3 HUX MPHU PEIICHUU
r€OMETPUYECKUX 3a/1a4;

e KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHSTUSMU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPIMOA U
MJIOCKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMU C MHOTOT'PaHHUKAMU;



e CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHUbl MHOTOTPaHHUKOB (IIpU3Ma,
nupamMua, NpSMOYTOJIbHBIN Mapajuiesenunea, Kyo0);

e KJIacCU(QUIMPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBAHHUS IS
KJ1accu(pUKauu;

e CBOOOJIHO ONEpUPOBATH TMOHSTUSMU, CBSI3aHHBIMHM C  CEUYEHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBINOJIHATH napajiesbHOE, HEHTPaJIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (UTYp HA IJIOCKOCTH, BBITIOJHATh M300pakeHust Guryp
HAa IJIOCKOCTH;

e CTPOUTH CEUYCHHUSI MHOTOTPAHHUKOB PA3TUYHBIMU METOJAMU, BBIMOJIHATH
(BBIHOCHBIE) TJIOCKHUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTYyD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOHMIAAM  TOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TIpHU3Ma,
MMpaMuJia), TCOMETPUUECKUX T C MpUMEHEHUEM (HOpMYII,

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, LEHTP,
OCb M IUIOCKOCTh CHUMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
uryper;

e CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBINOJIHAITH JACUCTBUS HaJl BEKTOPAMH;

e pelarh 3aJa4d Ha JOKa3aTEIbCTBO MAaTeMAaTHYECKHX OTHOIICHUN H
HaxO0XXJICHUE TE€OMETPUYECKHX BEIUYMH, MPUMEHSSI HU3BECTHBIE METOMbI
MIPU PEIICHUH MaTeMaTUYeCKUX 3aj1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CIIOHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (QUTrypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKax;

e TMPUMEHATH T[OJYYECHHbICE 3HAHUS HA MPAKTUKE: CpaBHUBATh U
aHAJIM3HPOBATh PEANbHbIE CUTyallMH, MPUMEHATHh MU3YUEHHBIE MOHATUS B
mpoliecce MOMCKAa  pelieHuss MaTeMaTH4ecKd CchopMyJIHpOBaHHOM
npoOJieMbl, MOJACIMPOBATh PEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHU,
UCCJIEI0BATh MOCTPOEHHBIE MOJENHN C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUM W TEOpeM, ammapara aiareOpbl, pelaTh MPaKTHUYECKUE 3a/1auu,
CBSI3aHHBIE C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMYNH;

e WMETh MPEJCTABJICHUS 00 OCHOBHBIX ATalax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM 4yacTu (pyHIaMEeHTa Pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 kiacca oOyyaromuiicst Hay4uTCst:



CBOOOJHO ONEPUPOBATH MMOHSATUSAMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOW U c(hepruyeckord TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
HOJTyYEHUS;

OIepUpPOBaTh MOHATUAMM, CBA3aHHBIMH C TEJIAMH BPAUICHUS: [IWJIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Teja BpalleHus (UWIMHAP, KOHyC, cdepa W wmap) u
OOBSICHATH CIIOCOOBI MOJIYYEHHUS TEJ BPAIICHHUS;

KJIaCCU(PUIMPOBATh B3aUMHOE PAcIOI0KEHUE CPepbl U MIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpallleHHS,
O0OBEMBI U IUIOIIAIM MOBEPXHOCTEN MHOTOIPAHHMKOB W TEJl BpallleHHS,
reOMEeTPUUYECKUX TEJ C IPUMEHEHHEM (HopMyT;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMH, CBSA3aHHBIMH C KOMOWHAIMSIMHU TeEl
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIlCHMUS;

BBIYKCIIATh COOTHOILIEHHS MEXAY IUIOIIAIIMH IIOBEPXHOCTEN N 00bEMaMu
MOJOOHBIX TEN;

n300pakaTh M3ydyaemble (UTYpBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAICHHUS;

U3BJIEKaTh, WHTEPIPETHPOBaThH M MpeoOpa3oBbIBaTh HH(OpMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

CBOOOJHO ONEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH ONEPALIMH HAJl BEKTOPAMHU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJINHAT;
pemarb reOMETPUYECKHE 3a/1a4l HA BBIUMCICHUE YIJIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH O TUIOCKOCTH, B
L€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PELICHUH;
CcBOOOJIHO OMNEpUPOBATh TOHATUSAMH, CBSI3aHHBIMU C JBH)KCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOKMCTBA JIBUKCHUM;

BBINIOJIHATh M300pa)K€HUsI MHOTOTPAHHUKOB U TEN BpalleHUs MpH
MapajuIeIbHOM  MEPEHOCE, LEHTPATBHOM CHUMMETPUM, 3E€pPKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOI, MpeoOpazoBaHusl moao0us;
CTPOUThH CEYEHUsT MHOTOTPAHHUKOB M TEJ BpAIICHMS: CEYEHUS LUIUHAPA
(mapanenbHO U NEePHEeHIUKYISIPHO OCH), CEYeHUs KOHyca (TapasieibHble
OCHOBAHMIO U MPOXOISAIIUE YepPEe3 BEPIIUHY ), CEUEHUS 1Iapa;
UCIOJIb30BaTh METOJbl IOCTPOEHUS CEUEHUU: METOJ CIIEI0OB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITIOCKOCTH;



JI0OKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh TeoMeTpuueckre (akThl U1 PEIICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIArarOlUX HECKOJbKO IIArOB pELICHUs, €CIHA YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pelath 3aJa4d Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHUYECKMX OTHOIIEHUH U
HAXO0XKJAECHUE TEOMETPUUECKUX BEJIINYUH;

IPUMEHATH MPOTrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI IIPY PELICHUHU CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  IOJIYYEHHbIE  3HAHUA  HA  MPAKTUKE:  CPaBHUBATD,
AHAIIM3UPOBATH U OLICHUBATH PEATBLHBIE CUTYallMU, IPUMEHATh U3YUYEHHbIC
MOHATHUS, TEOPEMbI, CBOWCTBA B MPOLECCE MOUCKA PELICHUS
MaTeMaTU4ecku  CHOPMYITUPOBAHHOM  TPOOJIEMBI,  MOJEITUPOBATH
pealibHbIE CUTYallMd Ha S3bIKE T€OMETPUHU, HCCIIENOBATh IHOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUUECKUX TIOHATUM U TEOpEM,
anmapara anreOpbl, penaTh MPAKTUYECKUE 3a/laud, CBS3aHHBIE C
HAXOKJACHUEM I'€OMETPUYECKUX BEJIUYNH;

UMETh MpeCTaBiIeHUs] 00 OCHOBHBIX 3Tallax pPa3BUTHUSI T€OMETPUH Kak
COCTaBHOM 4yacTu (PyH1aMeHTa Pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

BBenenue B cTepeoMeTpuio

B3anMHOe pacnosioxkeHUe NpsMbIX B
IIPOCTPAHCTBE

[TapaynesnbHOCTb NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[lepneH UKy AAPHOCTD NMPSMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE

VYTrasl ¥ paccTosiHUA
MHoOrorpaHHuK"
Bexkropsl B IpocTpaHCTBE

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITIS
3HAHUH

OBUIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME

Koan4yecTBo 4acoB

Bcero

23

25

16

12

102

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTte/ibHbIE

pecypchbl



11 KITACC

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Ne i/

Ananutmdeckas reoMeTpusa

[ToBTOpenue, 0000IICHNE U
cucTeMaTu3alus 3HaHUU

O6bEéM MHOTOTpaHHHUKA
Tena BpaieHus

[Tomraay MOBEPXHOCTH U 0OBEMBI
KPYTJBIX TET

JBroxenus
[ToBTOpeHnue, 060061IeHNE U

cHCTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I1IO I[TPOTPAMME

KoanuyecTBO 4acoB

Bcero

15

15

17
24

17

102

KoHTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3y4yeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl

OcHOBHbIE IpaBUIIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, apalieIbHbIX 1
NPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[lonsATHA cTepeomMeTpHun: TOUYKA, IpsIMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE

MpaBUJia M300paKCHUS Ha PUCYHKE 1
TUTOCKOCTH, MapajlIeIbHBIX MPSMBIX

(OTpe3KoB), cepeIMHBI OTPE3Ka

[TonsTHs: mepecekaronuecs MIOCKOCTH,
nepecekaronmecs npsimasi ¥ miocKoCTh; 1
MOy IPOCTPAHCTBO

[TonsTHs: mepecekaronmecs MIOCKOCTH,
nepecekarommecs mnpsimasi ¥ iaocKoCTh; 1
MOJTyIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHHe

MPOCTEHIINX IPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHMKH, U300pakeHHe

MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIIHNX O0HEKTOB

AKCHOMBI CTEPEOMETPHUHU U TIEPBbHIE 1
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CJIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
ciencTsus n3 HuX. CriocoOrnI 3a1aHus
MPSIMBIX U TJIOCKOCTEHN B IPOCTPAHCTBE.
O06o03Ha4YeHUs IPAMBIX U TJIOCKOCTEH

N300pakenne ceueHnit mupamMusl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOIAT YEPe3 UX
pé6pa. N3o0paxeHue nepecedeHms
MOJYYEHHBIX IUIOCKOCTEN. PackpaimmBanue
MTOCTPOCHHBIX CEYCHHI Pa3HbIMH LIBETaMU

N300pakeHne ceueHnit mupaMuIsl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOJAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHus
MOJTYYEHHBIX TIOCKOCTeH. PackpamBanue
MOCTPOEHHBIX CEYCHUH Pa3HbIMHU IIBETAMH

N300pakeHne ceueHnit mipaMuIsl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOJAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHms
MOJTYYEHHBIX IOCKOCTeH. PackpamBanue
MIOCTPOCHHBIX CEYCHUI Pa3HbIMHU IIBETAaMH

N300pakenne ceueHnit mupaMuIsl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT YePe3 UX
pé6pa. N3o0paxeHue nepeceueHms
MOJTy4YEHHBIX TUIOCKOCTeH. PackparBanue
MTOCTPOCHHBIX CEYCHHI Pa3HBIMH LIBETaMU

MeTon ciie10B JUIsl IOCTPOEHUS CEUEHU N
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Mertopa cieoB Ui OCTPOCHHS CEUECHUH.
CBoiicTBa niepece4eHnid IpsSIMbIX U
IJIOCKOCTEN

Merton cnenoB 11l TOCTPOCHUS CEUCHUM.
CBoiicTBa nepecevueHuil MpsIMbIX U
IJIOCKOCTEN

[TocTpoenue ceueHuii B mupaMu/ie, Kyoe
1o Tpém ToukaM Ha p&bpax. Co3znanue
BBIHOCHBIX YEPTEXKEW U 3aMKCh 111aroB
MIOCTPOEHUS

[TocTpoenue ceuenuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&opax. Co3zmanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
IIOCTPOEHHUS

[TocTpoenue ceuenuii B mupaMu/ie, Kyoe
1o TpémM ToukaM Ha p&opax. Co3zmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

[TocTpoenue ceuenuii B mupaMu/ie, Kyoe
1o TpémM ToukaM Ha p&bpax. Co3zmanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

[ToBTOpenue nmnanumerpun: Teopema o
MIPOIMOPLHOHANIbHBIX oTpe3kax. [lomobue
TPEYTOJIbHUKOB

IToBropenue manumerpun: Teopema
Menenas. PacueTsl B CEUEHUSIX Ha
BBIHOCHBIX 4epTexkax. Mctopus pa3Butus
IJJAHUMETPUU U CTEPEOMETPUH
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KonrtpomnsHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoOe pacnonoxeHue npsiMbIx B
npocrpancTse. CKpelnBaronmecs
npsmble. [Ipu3Haku ckpemuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cymecTBOBaHUH U
€JMHCTBEHHOCTH IIPSIMON MMapajuIeIbHON
JAHHOM NPAMOM, IPOXOASAILEH Yepe3 TOUKY
IPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapajuIeIbHbIX MPSMBIX INIOCKOCTHIO

[TapannenbHOCTB TpeX NpsIMbIX. Teopema o
TPEX MapajuledbHbIX NPAMBIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

[TapannensHoe MPOEKTHPOBAHHE.
OcHoOBHbIE CBOMCTBA MapaylIeIbHOTO
poeKTHpoBaHus. M300paxeHnne pa3HbIX
¢uryp B napajsienbHON NPOESKIUN

LlenTpanbHas npoekius. Yrou ¢
COHANpPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXy NMPSIMbIMU

3amayn Ha TOKa3aTeILCTBO U
HCCIIEIOBAaHNE, CBA3aHHBIE C
PacCIOJI0KEHUEM MPSMBIX B IPOCTPAHCTBE
[TonsATHA: MapamIebHOCTD NPSAMOKN U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
NapaJUICIIBHOCTH MPSIMOU U TUIOCKOCTH.
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CaoiicTBa napamieabHOCTH NIPSIMON U
IJIOCKOCTH

I'eomeTprueckue 3a/1a4y Ha BHIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
[apaJIeIbHOCTHIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

ITocTpoenue cedeHus, MPOXOIALIETO YEPE3
JAHHYIO NPSIMYIO HA YEPTEXKE U
NapajuIeIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUH

[TapannensHast npoeKUUs, IPUMEHEHUE
JUTSI TIOCTPOCHUS CEUCHHH Ky0Oa 1
napannenenunena. CBoiicTBa
napajiesienume a u Ipu3Mbl

[TapannensHele iockocty. [pusnaku
napajieNbHOCTH JIBYX INIOCKOCTEH

Teopema o0 napamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOIISIHIeﬁ
yepes TOUKY, He MPUHAJICKAILY IO JaHHON
IJIOCKOCTH U CJIEJICTBUSA U3 HEE

CBoiicTBa napajyieNbHbIX TNIOCKOCTEN: O
MapajuieTbHOCTH MPSIMBIX TIEPECCUCHMS
IIpY IIEPECEUYECHNUHN IBYX ITapalIEIbHBIX
IJTIOCKOCTEH TpeThen

CBoiicTBa mapanienbHbIX IOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX NPSMBIX,
3aKJIIOUYEHHBIX MEX/y MapaieIbHbIMU
IJIOCKOCTSIMU; O MIEPECEUEHUU MPSMOiL ¢
JBYMs apaJlIelIbHbIMU TJIOCKOCTSIMU
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[ToBropenue: Teopema [lugaropa Ha
IUIOCKOCTHU

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJILHOTO TPEYTOJIbHUKA

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napasuiesienunesa

Brruncnenue JUIMH OTPE3KOB B KyOe u
IPSIMOYTOJIBHOM I1apajulelICIIUIIe e

[TepieHAMKYISAPHOCTD MPAMOUN 1
mockocty. [Ipusnak
NEPIEHIUKYJISIPHOCTH IPSIMON U
IJIOCKOCTH

[lepieHAMKYISIPHOCTD MPAMOUN 1
mwiockocTu. [Ipu3Hak
MEePHEHIUKYISPHOCTH MIPSIMOIN U
MJIOCKOCTH

Teopema 0 CyleCTBOBAHUU U
€AMHCTBEHHOCTH MPSMOM, TPOXOSIICH
yepe3 TOUKY MPOCTPAaHCTBA U
MEePHEHIUKYISIPHON K MIIOCKOCTU
[TmockocTH M MEPIEHIUKYIIPHBIE UM
MpsIMbIe B MHOTOTpaHHHUKAX

[ImoCKOCTH M EPIIEHINKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX
[lepnenuKymsip 1 HAKJIOHHAS.
ITocTpoeHue nepneHUKyIsApa U3 TOYKU HA
MIPSIMYIO

[lepnennuKkysip U HAKIOHHAS.
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[TocTpoeHne nepreHAnKyIspa U3 TOYKHA Ha
MPSIMY IO

Teopema o Tpéx nepneHaAnKyIApax
(npsimast 1 oOpaTHast)

Teopema o0 TpEX nepHeHANKYISIPAX
(npsimas u oOpartHas)

Yron Mexay CKpelrBarOIUMHUCS
MPSIMBIMH

[Touck neprneHAuKyISIpHBIX MPSIMBIX C
MIOMOILBIO MIEPIIEHAUKYISAPHBIX
IIJIOCKOCTEN

OpTtoroHanbHOE IPOEKTUPOBAHNE

ITocTpoenue cedenuii kyda, NpuU3MBI,
MIPaBUIILHON ITUPAMUJIBI C TIOMOIIBIO
OPTOTrOHAJILHOM MPOEKIINHU
IToctpoenue cedenuii kyba, mpu3Msl,
IIPaBWJIBHOM NMUPAaMUBI C TOMOILBIO
OPTOTrOHAJILHOM MPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIocKocTH. [lnockocTn
CUMMETPHU B MHOTOTpaHHHUKaX
[Ipu3Hak nepneHIuKyIIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBAE CUMMETPUHN
IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKH JO IJIOCKOCTH
[IpaBunbpHBIE MHOTOTPaHHUKU. Pacuér
PacCTOSHUMN OT TOYKH JI0 IIIOCKOCTH

CriocoObl OMyCTUTh MEePIEHANKYIISPHIL:
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CUMMCTpPUs, CABUT TOYKHU 110
NapajuIeIbHON IPSIMOU

CaBur no HenapasuieJIbHON NpsiIMOH,
W3MEHEHUE PACCTOSHUM

Kontposnbnas padota "B3zanmnoe
PacToJIOKEHUE TIPSMBIX U TUIOCKOCTEH B
npoctpaHctae"

IToBTOpEHME: Yoy Mex 1y NpsAMBIMUA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJBbHUKE, TEOpEMA
KOCHHYCOB

[ToBTOpEHME: YrOa MEKITY
CKPELIMBAIOIIMMUCS IIPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTprueckrie METObI BBIYUCICHUS
yrIJla MEXAy NPSMBIMU B MHOI'OTPaHHUKAX
JIByrpanHnsIil yron. CBONCTBO JINHEWHBIX
YTJIOB IByTPaHHOIO yTja

[lepnennukynspHble miaockoctu. CBoiicTBa

B3aMMHO IEPIIECHIUKYJISIPHBIX IIIIOCKOCTEN

[Ipu3Hak nepnesaAuKyISIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMOU
MEePECEUCHUS JBYX MIIOCKOCTEN
MEPIEHIUKYIISPHBIX TPEThEH IIIOCKOCTH

[IpsiMoyrosbHBIM Napasuienenunesn; Kyo;
U3MEpEHUs], CBOMCTBA IPSIMOYTOJIBHOTO
napauiesenuneaa

Teopema o aAuaroHanau NpSMOYroJbHOTO
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napajuiejacnuineaa u CJICACTBUC U3 Hee

CrepeoMeTpHuueckre U MPUKIaIHbIC
3a/1a4yM, CBSI3aHHBIC CO B3aUMHbBIM
PaCIIOIOKEHUEM MPSAMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPEIIMBAIOIINECS MPSMBIE,
napajuieNbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

[Tapa napajuienbHbIX IUIOCKOCTEHW HA
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHUE
MEX/1y CKpEIMBAIOIUMUCS IPSIMbIMU B
MIPOCTBIX CUTYaLUAX

Paccrosinre OT TOUKH J10 TNIOCKOCTH,
paccTosiHUE OT NPSIMOM A0 IUNIOCKOCTH

Brrunciienue paccTosHUN MEXITY
CKPELIMBAIOIIMMHUCS TPSIMBIMU C
MOMOIIIbIO EPHEHANKYIISIPHOMN TIOCKOCTH

TpéxrpaHHblid yroj, HEPaBEeHCTBA JJIS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBbI KOCHHYCOB U CUHYCOB JJIs
TPEXTPAaHHOIO yIIa

DneMeHTHI ChepUIecKoil reOMEeTpuH:
re0JIe3NYECCKUE JINHUU Ha 3eMIIe

Kontponbnas padota "Yrisl u
paccrosiHus"

CucremaTtu3zauus 3HaHul "MHOrorpaHHUK
U €ro dJIeMEHTHI"

[Tupamuna. Buasl nupamug. [IpaBunbaas
nupamMuIa
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[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBIL.
IIpaBunbHas npusma

[Ipsimoit napamienenune,
MPSIMOYTOJIBHBIN Mapasuiesenune, Kyo
Brimykiibie MHOTOTpanHuku. Teopema
Ditnepa

Brinykiibie MHOrorpanHuku. Teopema

Olinepa. [IpaBuibHbIE U NOTYTPaBUIIbHBIE

MHOTOT'paHHUKU
KontpomnbHas padora "MHororpaHHUKH"

[lonsiTHe BeKTOpa HA IJIOCKOCTH U B
MIPOCTPAHCTBE

CymMa BEKTOpOB

Pa3zHOCTh BEKTOpPOB

[IpaBuino nmapasmenenumnena
YMHOXEHHEe BEKTOpa Ha YUCIIO

Pasnoxenue Bekropa 1o 6asucy Tpéx
BCKTOPOB, HC JIC)KAIIUX B OIIHOﬁ
TUIOCKOCTH

CkansipHO€ IPOU3BEIEHUE

Boruncnenue yriia Mmexay BEeKTOpaMu B
MIPOCTPAHCTBE

[Ipocreitmme 3aga4n ¢ BEKTOpaMH
[Ipocreiimne 3a1aun ¢ BEKTOpaMHU
[Ipocreitmme 3aga4n ¢ BEKTOpaMH
[Ipocreiimne 3a1aun ¢ BEKTOpaMHU

O000I1IEHNE U CUCTEMATHU3allHs 3HAHWH

[ = S SN

e



99 O06o001IeHre U crucTeMaTu3alus 3HaHUH 1
100 HroroBas koHTpobHas paboTa 1
101 Wrorosast koHTpONIbHASI paboTa 1
102 O00011IeHre U cUCTEMaTU3aLNs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME



11 KITACC

Ne i/

10

11

12

Tema ypoka

[ToBTOpenue Temsl "KoopauHaTel BeKTOpa

Ha IJIOCKOCTH M B IIPOCTpaHCTBE"

[ToBTOpenue tems! "CxkansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpeHue Tembl "Brruucienue yria
MEXy BEKTOpaMH B IPOCTpaHCTBE"
[ToBTOpEeHue Temsl "YpaBHEHUE IPSIMOI,
MPOXOJIAIIEH Yepe3 B TOUKH"
YpaBHEHHE IIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TIIOCKOCTH B OTpe3Kax

YPaBHeHI/Ie IMIOCKOCTHU, HOPMAJIb,
YPaBHCHHUC IIJIOCKOCTU B OTPE3KaAX

BekTtopHoe npousBenenne

JIuneliHble HEPABEHCTBA, JIMHEWHOE
IIpOrpaMMHUpPOBaHUE

JIuHeliHbIEe HEPAaBEHCTBA, TUHEUHOE
IPOrpaMMUPOBAHUE

AHaIMTUYECKHE METO/IbI pacuéTa yria
MeX1y NPSIMbIMH B MHOTOI'paHHUKAX

AHaIUTHYECKHE METO/IBI pacuéra yria
MEXKY IJIOCKOCTSIMU B MHOTOI'PAHHUKAX

dopmyiia pacCTOSHUS OT TOUKHU 10

Koan4gecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHHS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl
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IJIOCKOCTHU B KOOpAUHATAX

HaXO)K,Z[eHI/Ie paCCTOHHI/Iﬁ OT TOYKH OO0
IIJIOCKOCTHU B KY6C

Haxoxzaenue paccTossHUM OT TOYKHU 10
IUIOCKOCTH B MPaBUJIBLHON MUpaMUJIe

KonTtponbHas pabota "AHanuruueckas
reoMerpus"

Ceuenuns MHOT'OI'PaHHHUKOB: CTaHJAAPTHLIC
MHOT'OI'paHHHUKH

CeuecHus MHOI'OIpaHHUKOB: MCTO CJICI0OB

CedeHnsi MHOTOTPAaHHUKOB: CTaHapTHHIE
IJIOCKOCTH, NEPECEUEHUs MPSIMBIX U
IJIOCKOCTEN

HapaJ'IJ'ICJ'IBHBIe MMPpAMBIC U IIJIOCKOCTH:
nmapajjyiCJIbHbIC CCUCHUA

[TapaynenpHble NPSAMBIE U TNIOCKOCTH:
pacy€T OTHOLIECHUI

HapaJ'IJ'ICJ'ILHBIC MMpAMBIC U TTIJIIOCKOCTH:
YTJIbI MEXKAY CKPCHINBAOIIUMUCH
MMpAMBIMHA

[TepnieHauKyIspHBIE IPSIMBIE U
IUIOCKOCTH: CTaHJapTHBIE Mapbl
NEPIEHIUKYIISPHBIX TUIOCKOCTEN 1
IPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB

[lepnenukynspHble NPsIMBbIE U
IUIOCKOCTH: TeopeMa O Tpex
HepreHIuKyIsIpax

[leprieHquKyISIpHBIE IPSIMbIE U
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31

32

33

34

IIJIOCKOCTHU: BBIYUCJIICHHUA OJIMH B
MHOI'OIrpaHHHUKax

[ToBTOpEHUE: MIIOIIA TN
MHOTOYTOJTBHUKOB, (JOPMYIIBI JIsI
iomiaiel, cooopakeHus moaoous

[ToBTOpEHME: MIIOIAAN
MHOTOYTOJLHUKOB, (POPMYJIBI JJIs
TIOMIAEH, COOOpaKEHUS MOA00US

[ToBTOpEHME: MIIOIAAN
MHOTOYT'OJIbHUKOB, (POPMYJIBI JISI
TUIOMIAIEH, COOOpaKEHUS MOI00US

[Tnomaan cedeHuii MEHOTOTPaHHUKOB:
TUTOIAAM TTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOPAKEHUSI TTO100MsI

[Tnomanyu ceyeHnit MHOrOrpaHHUKOB:
IUIOILAAM TOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOpaXKEHHUSI TOA00MS
KoHnTtponbHas padota "IloBTopeHue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTpaHHHUKOB"

O6béM Tena. O6beM MPSAMOYTOIBHOTO
napasuieNienumneia

3amaun 00 yABOCHUHU Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIIUU yTia
CrepeoMeTpHUueCKHE 33a/1a4H, CBI3aHHbIE C
00BEMOM MPSIMOYTOJILHOTO
napaJenenumneaa

[Ipuknagabie 3a1a4u, CBSI3aHHBIE C
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BBIYUCIICHHEM 00BEMa MpAMOYTOJILHOTO
napajjcjacnuiicaa

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpUUeCKUE 3a]1a4M, CBA3aHHbIE C
BBIUHCJICHHEM 00bEMOB NPSIMOMN IPU3MBbI

[Ipuknaanele 3a1a4u, CBsI3aHHbIE C
00BEMOM MPSAMON TPU3MBI

Brruncnenne 06bEMOB Tell ¢ TOMOIIbIO
onpenenéuHoro uHaTerpaiga. Oopém
HAaKJIOHHOU IIPU3MBbI

Borunicnenue 00bEMOB TeN ¢ TOMOIIbIO
onpenenéuHoro uaTerpana. Oobpém
TUPaMUJIBI

®dopmyna o0béMa mupamuabl. OTHOIICHHE
00BEMOB MUpamMu ¢ OOLIUM YIIIOM
®dopmyna o0béMa nupamuabl. OTHOIICHUE
00BEMOB MUpPaAMUJ ¢ OOIITUM YTIIOM
CrepeoMeTpHUYECKUE 3a/1a4H, CBSI3aHHBIE C
00bEMaMU HAKIIOHHOM MTPHU3MBI
CrepeoMeTpHUECKHUE 3a/1a41, CBSI3aHHBIE C

00BbEMaMU TTUPAMHUIBI

[Tpuxnagueie 3anaun no Teme "OOBEMBI
Ten", CBI3aHHbIE C 00BEMOM HAKIIOHHOM
MPU3MBbI

[Tpuxnagueie 3anaun no Teme "OOBEMBI
Ten", CBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI
[Ipumenenne 06bEMOB. Briuucienue
paccTOsIHUA 10 TIIIOCKOCTH
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Kontponsnas padora "O0béM
MHOTrOrpaHHHKa"

[MunuHapuyeckas MOBEPXHOCTb,
o0pasyroliye IUINHAPHYECKOM
IIOBEPXHOCTHU

Humuaap. [IpssMoi KpyroBod HUIHHAP.
[Tnoniane MOBEpXHOCTU LWIMHAPA
Konnueckast moBepxHOCTh, 00pasyroiue
KOHWYECKOHU IoBepXxHOCcTH. KoHyC
Ceuenue KoHyca IIOCKOCTBIO,
NapajuIeIbHON IIJIOCKOCTH OCHOBAHUS
VYceuénnslii konyc. M300paxxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa

[Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM MTOBEPXHOCTH KOHYCa
CrepeoMeTpruUeCKHEe 3a/1a4i Ha
JIOKa3aTeNNbCTBO U BBIYUCIICHUE,
IIOCTPOCHUEM CEUYECHUI LIWINHIPA, KOHYCa
CrepeomeTpuyuecKkue 3a1a4u Ha
JI0Ka3aTeNIbCTBO U BBIYMCIICHUE,
IIOCTPOCHUEM CEUYCHUI LWIMHJPA, KOHYCa
[IpuknanHele 3anaum, CBsI3aHHBIE C
LWIMHIPOM

[TpuxnanHele 3a1a4u, CBSI3aHHBIE C
LWIMHIPOM

Cdepa u map
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[lepeceuenue cheps! u mapa ¢
miockocTeio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. B 1 m300pakenue mapa

[lepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Buj 1 n3o0pakeHue mapa

VYpasuenue chepsl. [Lnomans cdepsr u e€
yacTen

Cummetpus cdepsl 1 mapa

CrepeomeTrpuueckue 3aj1auu Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHNUE,
CBsI3aHHBIE CO CPepoii U MapoM,
MMOCTPOEHUEM MX CEUEHUH TIJIOCKOCTHIO

CrepeomMeTpUUECKHUE 3a/1a4u Ha
JIOKa3aTelIbCTBO M BEIYUCIICHUE,
CBsI3aHHBIE CO Chepoi U mapom,
MMOCTPOEHUEM MX CEUEHUH TIJIOCKOCTHIO
[Tpuknagabie 3a1a91, CBSI3aHHBIE CO
chepoit u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH,
BBIYHCIICHHS B OKPY)KHOCTH, CTaH/IapTHBIC
mogo0us

Paznuunble KOMOWHALIMK TEJT BPAIICHUS U
MHOTOT'PAaHHUKOB

3anauu o teme "Tesna ¥ MOBEpXHOCTH
BpauieHus"

3agaum o Teme ""Tena u MOBEpXHOCTH
BpaieHus"
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Kontponsnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

O06Beém muuHapa. Teopema 06 00bEME
NPSIMOTO IUJIHHIPA

Brruncnenne 005EMOB TEN ¢ TOMOILBIO
onpenenéuHoro uaTerpanga. Oobém
KOHyCa

TTnowanu OOKOBOM U ITOJIHOMU
MOBEPXHOCTH KOHYyCa

CrepeomeTpuyuecKue 3a/1auu, CBA3aHHbIE C
BBIUKCJICHHEM 00BEMOB IIIUHAPA,
KOHYyca

[Tpuknagaeie 3aaaun 1Mo Teme "OOBEMBI U
IJIOIIaAN TOBEpXHOCTEHN Ten"

O0BEM 1Iapa 1 mapoBOro CeKTopa.
Teopema 06 o0BvEMe mapa. [1nomasns
cheprl. CTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
1rapa, apoBoro CerMeHTa U MapoBOro
CeKTopa

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
wiomapio ceprl. COOTHOMICHUS MEXKIY
IUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMHU
MIOIOOHBIX TEII

[TonoGHBIC TENa B IPOCTPAHCTBE.

N3menenne o6bEMa rpu moo00uu.
CrepeoMeTpHUueCKHE 33a/1a4H, CBI3aHHbIE C
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BBIUUCIIEHUEM 00BEMOB TEJN Y IUJIOLIAIEH
IIOBEPXHOCTEN

KonTtponbhas padota "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX TeT"

JBuxenus npoctpancTsa. OToOpakeHus.
JBwxenus u paBeHcTBO uryp. OOmue
CBOMCTBA JBUKECHUU

Buapl n1BukeHMI: apauiebHbII
MepeHoc, IEHTpaIbHasi CHMMETPHS,
3epKajbHas CHMMETPHSI, TOBOPOT BOKPYT
IPSIMOi

[IpeobpazoBanus noxodus. [psmas u
chepa Ditnepa

['eomeTpuyeckue 3a1a4uu Ha IPUMEHEHNE
JBUKEHUS

Kontponbhas padota "BekTops! B
npocTpaHcTBe"

Ob6o6maroree noropenue 11 noHsaTuit u
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"[TapamenbHOCTh NPSIMBIX U IUIOCKOCTEN
B MpocTpaHcTBe"

O6o6maroree noproperue 11 moHsTHIA 1
MeToI0B Kypca reomerpuun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"BekTopsbl B mpocTpaHcTse"

Ob6o6maromee moropenue 11 noHATHH 1
MeTo0B Kypca reometrpuun 10-11
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KJIACCOB, CUCTEMAaTHU3aIHsI 3HAHUI:
"BekTopsl B IpocTpaHcTBe"

O6o06matomee moBropenue 11 moHsTHii u
METOJIOB Kypca reomeTpuun 10-11
KJIACCOB, CUCTEMAaTH3aI1s 3HAHUI:
"O6beM MHOTOTrpaHHUKa"

O6o06matomee nmoBropenue 11 moHsaTuii u
MeTo0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIlHsl 3HAHUI:
"O6beM MHOTrOrpaHHuka"

O6o0matomiee moBropenue 11 mousTuii u
MeTo0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs 3HAHUM:
"ITnomaan MOBEPXHOCTU U OOBEMBI
KpYTJbIX TEN"

O6o06matomee moBTopeHue 11 moHATHI 1
MeTo0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3AIMs SHAHUMN:
"TTnomaan MOBEPXHOCTH U OOBEMBI
KpYTJbIX TEN"

HroroBast KOHTpoJIBHAS paboTa
Wrorosas koHTposibHas paboTa

[ToBTOpeHue, 06001IeHUE U
CHCTEMAaTH3aLMs 3HAHUI

Wcropus pa3BuTHs CTEpEOMETPUH KaK
HAyKH U €€ poJlb B pa3BUTHN
COBPEMEHHBIX HH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIA

Hcropus pasBuTHs CTEpPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTHs CTEpEOMETPUH KaK
HAaYKU U €€ poJib B pPa3BUTUHU
COBPEMEHHBIX HH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHSI CTEpEOMETPHUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHH KaK
HAYKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOIOTUM

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH ¥ €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHUYeCKOro aHallu3a, FTeOMETPHUS.
['eometpus, 10-11 knaccel/ byty3oB B.®., [Ipaconos B.B. mox penakiuei

CanmoBanuero B.A., AknnonepHoe odmectBo «M3narensctBo «IIpocBemenne»

METOINYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
10-11 kiaccsl: yueb. ais o61ieo0pa3oBaT. yupexaeHU: 0a30BbIi U TPOQUIIL.

ypoBuu / JI.C.Atanacsan, B.®.byry3os, C.b.Kagomiies u ap. - 22 u3n.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. XpaHunuiie eTUHON KOJIIEKITUU IU(PPOBBIX 00pa30oBaTEIbLHBIX PECYPCOB, T/IE
IpeICTaBJIEH IIMPOKHUI BBIOOP 3IEKTPOHHBIX MOCOOUIA
http://school-collection.edu.ru

2. ®epaepanpHas cucteMa HHPOPMAIMOHHO-00Pa30BaTENbHBIX PECYPCOB

(nH(pOPMAIIMOHHBINA TTOPTAI) http://wmolow.edu.ru
3.Marepuanst EI'D u THA http://www.fipi.ru/
4. Opunmansabiii caiit EI'D http://www.ege.edu.ru/

5. Poccwutickuii 06pHaI3op http://obrnadzor.gov.ru/


http://school-сollection.edu.ru/







		2024-03-03T10:56:04+0300
	Апсалямова Лилия Рифовна




