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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3zoBaHMsl, TAK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
O0y4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3aJa4, YMEHHME BBIIBUIAaTb M OINpPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusd» Ha yriyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUM T€OMETPUM, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopMaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUISl YCIIEIIHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIIOTCS:

pacuIMpeHne NMPEACTABICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJIBTYPBI U
(dbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOLIETO MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHHIE CIOCOOBI PEIIeHUS 3a/1aY;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHHMMAHUS POJM AKCHOMATHUKH TPHU
IIPOBEICHUHU PACCYKICHUN;

¢opMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHusi UX MPUMEHATh, MPOBOJAUTH JO0Ka3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a7a4 C IPAKTUUYECKUM COJICPHKAHUEM,
dbopMupOBaHHE TPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelIbCTB  IPH



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JeAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yYaronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KM3HEHHBIX CUTYalUSIX W MPU U3YUECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp)KATEIBLHBIMHU JTUHUSAMUA y4eOHOTO Kypca «['eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUHM Ha YTIIyOJIEHHOM ypOBHE OOYYCHHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOyudeHus. Coaep:kanue o0opa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHOi padoueit
POrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIIuecs
oOpamaguch HEOJHOKpPAaTHO. OTO TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCHeyuTh yriayOJaeHHoe
U3y4YeHHUE T€OMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeamera «MaTemaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 4gaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajuleNIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamuiebHOCTD IPAMBIX U IIJIOCKOCTEH B IIPOCTPAHCTBE: NapajuIe/IbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLICIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B nmapayiesbHONW MPOEKUHH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJIAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasl U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa p&Oep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPaBWJIbHAs IIpU3Ma U



npaBUbHAs NUpaMUIa, MPAaBWIbHAS TPEyroibHas MNUPAMHUAA W IPaBUIbHBIN
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBLHOW MHPaAMUJBI,
TeopeMa O IUIOIAAN YCEYEHHON MMPaMHUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielienunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS HPaBUIbHOU
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. /[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O PpaslOXKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM  BekTOopaM. IIpsiMoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BeKkTopamu. CKalsipHOE NpPOU3BEACHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTvst: IMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmomoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIIAHJpA, TUPaMHUIbl U KoHyca. O0BEM 1mapa M MapoBOro
CerMEHTa.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipw3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAas OKojo IpumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BNUCAHHOW B MHOTOTPAHHUK WIH TEIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsmMoyronbHas
cUCTeMa KoopAuHAT B npocTpaHcTBe. Koopauuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBwxenus npoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXKEHUN: TapauieNibHBIA TEPEeHoC,
LHECHTpaJIbHAsT CUMMETpPHS, 3€pKAJIbHAsA CHMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON NMO3ULUHU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxAaHCKoro oOmiecTBa (BbIOOpPHI, OMpPOCHI U APYroe), yMEHue
B3aUMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOSLIEMY POCCUMCKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILICHUE K MMHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYeCKue 3HaHUA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aAHATHUN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBoe BOCIUTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccun U peaan30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE IJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTreMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA TMPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYypbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMAaTHUYEeCKUX 3HAHUM IS peleHus 3ajad B 00JiacTh
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [IJI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEJCTBOM TMO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO AEATEeIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBJIATH M XApPAKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (PopMyIUpoBaTh
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U POTUBOPEYMN;

JIeJIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMbI€ ¥ OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAM3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIIHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HesiMU  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCbMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS MO XOAYy PELICHUS 3aJauH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIIATh CBOM CYXACHUA C CYXXIACHUAMHU APYIMX Y4YaCTHUKOB
nuainora, oOHapyKMBaTh pa3jMdhe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OpMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTAlUK U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYAHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U WHAUBUIYATbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenessTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC M pe3yiapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmoBbIX (opMax paldoThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» W HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHUPOBaTb CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MNPAMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBIIOJIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU W3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OChb U IUIOCKOCTh CHUMMETpPUHU
Qurypes;

e CBOOOJHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTUYECKUX OTHOLIEHUH U
HAXOXKJCHUE T'€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3YUYCHHbIC MOHSATUSA B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  CcHOopMyIMpOBaHHON
npo0sieMbl, MOJEINPOBATh pEAIbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUUYECKHUX
NOHATUH M TEopeM, ammapara ajireOpbl, pelarb MPaKTUYECKHUE 3a/ayH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATH MOHSATUSMH, CBA3aHHBIMU C IIMJIMHAPUYECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSAMH, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHUS TEJ BPAICHHUS,

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIooKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBA3aHHBIMH C KOMOHMHALIMSIMHU TeEN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAsT B MHOTOTPAaHHUK WM TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOIO0OHBIX TEN;

u300paxarb H3ydaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUEHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
pemarb reOMETPUYECKHE 3a/1a4l Ha BBIUMCIIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAaCcCTOSSHUM OT TOYKH 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXE€HUsT MHOTOTPAaHHUKOB U TEJl BpaIlEHUS TPHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHUST MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapajuienbHO U NEPHEHAUKYISIPHO OCH), CEYEHUS KOHYca (MapauielbHbIe
OCHOBAHMIO M MPOXOALIUE YEPE3 BEPIIMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHHUS;

IPUMEHATh T€OMETPUYECKHE (PAKThl IJISI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, OPEANOJIAralllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBUSA
PUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU (dopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaXO0KJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPENCTBA U 3JEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHTh  TOJYYEHHbICE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHSATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKlu  CQOPMYIUPOBAHHOM  MpPOOJIEMBI,  MOJIEIHUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0KJEHUEM T€OMETPUUECKUX BEJIHYNH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTpuro 23 1
) B3anMHoe pacnionoxxeHue npsmbIx B 6 |
IIPOCTPAHCTBE
3 [TapannienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneH)mIiyns{pHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reoMeTpus 15 1
) [ToBTOpEHME, 0606meHI:Ie u 15 |
cUcTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 )
cUcTeMaTu3alys 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHBIE TpaBUIIa U300PAKECHUS HA
PHCYHKE TIOCKOCTH, apalIeIbHBIX
IpSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHsATHS CTEpeOMeTpHH: TOUKa, IpsMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuICIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHs: nepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
MepeCceKaroINecs MpsiMasi v TIOCKOCTH;
MOJTYITPOCTPAHCTBO

MHororpaHHuKu, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE




CJICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAMBIX U IUIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIST Yepe3 X
pebpa. M3o0OpakeHne nepecedcHust
ITOJIyYEHHBIX IJIOCKOCTeN. PackpammBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

11

N300pakeHne ceueHni mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEepe3 UX
pebpa. M3o0OpakeHne nepecedcHust
IIOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETaMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. Uzo0paxkeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
MPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMU LIBETAMU

14

Merton cnesioB it MOCTPOSHUS CeUSHUN




15

16

17

Merton cnenoB uisl TOCTPOCHUS CEUCHHUIA.
CBolicTBa niepece4eHn NpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NPAMbIX U
IUIOCKOCTEN

[TocTpoenue ceueHuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUSA

18

[TocTpoenue ceveHwuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh [1aroB
MOCTPOCHHS

19

[TocTpoenue ceveHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I U 3alliCh HI1aroB
MOCTPOCHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEYrOJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH




23

24

25

26

27

KontposbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumnoe pacrnonoxeHue npsiMbix B
npoctpanctse. CKpeluBaronmecs
npsimbie. [Ipru3Haku cKkpemuBaromuxcs
npsambix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyiecTBOBaHMH U
€IMHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOMU, POXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAICH Ha JaHHOMN
npsMoi. Jlemma o nepecedeHun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMBIX. Teopema o
TpEX mapauleNbHBIX NpAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

[TapannenpHOE NPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B mapainenbHON TPOEKIUN

28

[enTpanbHas npoekuus. YToul ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXY IPSIMbIMHU

29

3agaun Ha TOKa3aTeIbCTBO U
HUCCIENOBAHNE, CBA3aHHEIE C
pacIoIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHs: MapayIeaTbHOCTh NPSMON U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.




31

32

CaolicTBa mapajuieJIbHOCTH IPSIMOM U
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TUIOCKOCTEH
B [IPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOISILETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexe U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOLUEHUH

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUTSl IOCTPOCHUS CEUCHHM Ky0a 1
napajenenumnena. CBoicTra
napajuieJenuIe1a ¥ Ipu3Mbl

34

35

36

37

[TapannensHbie muockoctu. [pusnaku
MapajuIeIbHOCTU JBYX IJIOCKOCTEH

Teopema 0 nmapajuIeIbHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIIIIGfI
4yepe3 TOUKY, He MPUHAIICKAILYIO TaHHON
IIJIOCKOCTH U CJICICTBHUA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIeIbHOCTH IPSIMBIX IIEPECCUCHUS
MU [IEPECEYCHUHN ABYX MapasjleiIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapaljIeIbHBIMU
IJIOCKOCTSIMU; O MEpECeUeHUH MPSMOi ¢
JBYMsI MTapaJljIeIbHBIMU JIOCKOCTSMU




38

39

[ToBTopenue: Teopema I[Tudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

42

43

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejienunena

Brruncnenue IMH OTpe3KOB B KyOe u
IPSIMOYTOJIBHOM TapajuieenuIee

[lepnieH IUKyYISIPHOCTD MPSMON U
wiockoctu. [Ipu3nak
MEPIEeHIUKYIAPHOCTH IPSIMON U
TJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U
miockocty. [Ipu3Hak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

44

Teopema o CyleCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISPHON K INIOCKOCTH

45

46

47

[InmockocT U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

[InockocTy ¥ epNEeHAUKYISPHBIE UM
MpsiIMble B MHOTOTpaHHHUKaX
[leprieHAUKYNIAp U HAKIOHHAS.
ITocTpoeHnue nepneHuKysapa U3 TOYKU Ha
MPSIMYIO

48

[lepnenquKymsp ¥ HAKJIOHHAS.




[TocTpoenue neprneHuKynspa U3 TOYKU Ha
MPSIMYIO
Teopema o Tpéx nepneHAUKYISIPax

49
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX NepHeHANKYIIApAx
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpeIUBaOIIUMHACS
IPSIMBIMU
[Touck neprneHauKyISApHBIX MPSAMBIX C

52 MIOMOILbIO EPIEHAUKYIISIPHBIX
IJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTtpoenue ceuenuit kyba, Ipu3Msl,

54 MPaBUJILHON MUPAMUJIbI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH
ITocTtpoenue ceuenuit kyba, Ipu3Msl,

55 IIPaBWJIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CumMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IIIocKocTu. [TnockocTn
CUMMETPUI B MHOTOTpPaHHHUKAX

57 [Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHI

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsSHUM OT TOYKH JI0 IIIIOCKOCTH

60 CriocoObl OIyCTUTh NEPIIEHANKYISAPHIL:




61

CUMMETpPHUS, CIABUI TOYKH 110
MapajuIeIbHON IIPSIMOU

CaBur no HenapauieIbHOW NpsiMOH,
M3MEHEHUE PACCTOSIHUMA

62

Konrponsnas padora "B3anmuoe
PacCIONIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

65

[loBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yyron Mexay

CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/Ie MCTOAbI BEIYUCICHUA
yriia MEKAy NpsAMbBIMHA B MHOI'OI'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPAaHHOIO yria

67

68

69

[lepnenaukynspusle mockoctu. CBOMCTBA

B3aMMHO NEPIEHAUKYIISPHBIX IITIOCKOCTEN

IIpu3Hak neprneHauKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
[IEpECEUYCHU ABYX IIIOCKOCTEN
MIEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH
[IpsiMoyroibHBII Mapajuienenunesn; Kyo;
U3MEPEHMUS], CBOUCTBA IPIMOYTOJIbHOTO
napajuiesenumena

70

Teopema 0 tMaroHany NPMOYTOJIBHOTO




71

napajjiejacnuieaa u CICACTBUC U3 Heé

CrepeomeTpuuecKke 1 NpUKIaIHbIC
3aJ]auu, CBSI3aHHBIE CO B3aUMHBIM
PacIoIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpEIIMBAIOIIECS MIPSMBIE,
napajuieJIbHbIe MIOCKOCTH B CTaHAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNUXCA IPAMBIX, PACCTOAHUC
MCKAY CKPCIIHUBAOIIUMUCA IPAMBIMU B
IPOCTBIX CUTYaALUIAX

PaccTosiHre OT TOYKH 10 TIIOCKOCTH,
paccTosiHue OT IpsIMOM J0 IIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCHIUMBAOIIUMHUCH ITPAMBIMH C
IIOMOIIBIO HCpHCH,Z[HKy.]ISIpHOﬁ IIJIOCKOCTHU

76

TpéxrpaHHblid yroyi, HEpaBeHCTBA IS
TpexrpaHHbixX yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yria

77

78

79

DneMeHTHI CPEePUIECKON TeOMETPUH:
reoJie3nYecKue JIMHUU Ha 3emiie
KonTtponbHast padota "Yrisl u

paccrosiHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 JIEMEHTHI"

80

[Inpamna. Buael nupamun. [IpaBunpHas
npamMuaa




[Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL.

81 IIpaBunbHas npusma !

20 [Ipsmoit napamienenunes, |
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo

23 Brinyxiible MHOrOrpanHuku. Teopema |
Ditnepa
Brinykibsie MHOTOrpaHHuKd. Teopema

84 DOiinepa. [IpaBuiibHbBIC U TIOJYIPABUIIbHBIC 1
MHOTOTPaHHUKHU

85 Kontponbhas padota "MHororpaHHuky" 1

26 [TonsiTHe BEeKTOpa HA MJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 [IpaBuno mapannenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
PasnoxxeHnue Bekropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHON 1
IJI0CKOCTH

92 CkansipHoe pou3BeJICHNE 1

93 Brruncnenue yria Mexx1y BEKTOpamMu B |
MIPOCTPAHCTBE

94 IIpocreimme 3a1aum ¢ BEKTOPaMH 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimme 3aga9u ¢ BEKTOpaMH 1

97 IIpocreiiune 3a1a4u ¢ BEKTOPaMHU 1

98 O06001eHre U cucTeMaTU3alus 3HaHU| 1




99 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosast koHTpobHas paboTa 1
102 O06001eHre u cucTeMaTr3aIs 3HaHUK 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Jlara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
] IToBTOpenue TeMsl "KoopauHarsl BeKTOpa |
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTopenue temsl "CkansipHoe |
IIPOU3BEICHNE BEKTOPOB"
3 IloBTOpeHue TeMsbl "Brruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCcTBE"
4 [ToBTOpEeHUE TeMBI "YpaBHEHHE MTPSIMOH, |
MpoxosuIei yepes 1Be TOUKH"
5 VYpaBHEHME IIIIOCKOCTH, HOPMAJIb, 1
YpaBHEHHUE IJIOCKOCTH B OTPE3KaxX
6 VYpaBHEHME IIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE |
IIPOrpaMMHUPOBAaHHE
10 AHaJIUTUYECKUE METOABI pacyéra yria 1
MEX1y NPSIMbIMH B MHOTOIPaHHUKAX
11 AHanUTHUYECKHE METO/Ibl pacuéTa yria |
MEXy TUNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMya pacCTOSTHASA OT TOYKH J10 1




IUIOCKOCTHU B KOOpAWHATAxX

HaxoxzaeHue paccTossHUI OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTossHui OT TOYKHU A0
IJIOCKOCTH B MPAaBUIbHON IUPAMHUJIE

15 KontponbHas padota "AHamuTudeckas
reomerpus”

16 CeueHust MHOTOIPaHHUKOB: CTaH/IapTHBIE
MHOT'OTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METO/I CJICJIOB
CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE

18 IIJIOCKOCTH, IEPECEUEHUS MPSAMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
rapajuieJbHbIE CEYEHUS

20 [TapannenpHble MpsIMbIE U TUIOCKOCTHU:
pacy€r OTHOLIEHUM
[TapannenpHble NpsIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKY CKPEIIMBAIOIIIUMHUCS
MPSIMBIMU
[TepnenuKynsipHBIC TIPSIMBIEC U

” IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NIEPIEHIUKYIIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPaHHUKOB
[TepnenguKkynsipHBIC IPSMBIC H

23 IJTOCKOCTH: TEOPEMA O TPeX
MepHeHIUKYISIpax

24 [lepnenaukynspHbIe TPSIMBIE U




25

IINIOCKOCTH: BBIYUCJICHUS OJIMH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOITAAM

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
101 IeH, COOOPaKEHHsI TTOI00MS

26

IToBTOpenue: iomanu
MHOTOYTOJLHUKOB, ()OPMYIIBI JIS
TJI0IA N, COOOpaKEHHsI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Iomaaen, CoOoopakxeHus Mo00M

[Tnomamu cedeHuit MHOTOTPaHHUKOB:
TUTOIIATU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPAKCHHSI TOT00MS

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIA/IA TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

KonTponbnas padora "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuiesenunena

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaJpaType
Ky0a; 0 TPUCEKITNH yTJia
CrepeoMeTpuuecKre 3a7a4u, CBI3aHHEIE C
00BEMOM TIPAMOYTOIHHOTO
napajuieNenuneaa

34

[Tpuknaguelie 3a1a4n, CBI3aHHBIE C




BBIUYMCICHUEM 00BEMA MMpsAMOYT'OJIbHOT'O

napajuiesienuneaa

35 O06BEM IPSIMOI TPU3MBI

36 CrepeomeTpuuecKkue 3aJ1auu, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSAMOIA TPU3MBI
Brruuciienue 06EMOB Tell C TOMOIIBIO

38 onpeaenéHHoro uurerpana. O0bpém
HAKJIOHHOH MPU3MBI
Brrauciienne 06EMOB Tell C TOMOIIBIO

39 onpeaenéHHoro uarerpana. O0bpém
T PAMH/TBI

40 dopmyna 00béma nmupamuabl. OTHOIIEHUE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM

41 dopmyna 00béma nmupamuabl. OTHOIIEHUE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

4 CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIE C
00BbEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpHuuecKue 3aJauu, CBSI3aHHbIE C
o0BEMaMK MUPaMUIbI

WKIIAJHbIE 337]a4d TI0 TeME ‘bEMBI

IT "O6

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMHUIbI

46 [Ipumenenue o0bEMOB. Borunicnenue

pacCToAHUA A0 IMIIOCKOCTU




Kontponbhas padota "O0bEM

47 |
MHOTOTpaHHHUKA
Hunuaapuyeckas MOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
MTOBEPXHOCTHU

49 Munuuap. [Ipsamoii KpyroBou NUIMHAP.
[Inomane MOBEpXHOCTH LUIUHIPA

50 Konnueckas moBepxXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTu. Konyc

51 Ceuenune KOHYycCa MIOCKOCTHIO,
napajuieNbHOM MII0OCKOCTH OCHOBAHUS

50 Yceu€nneplit konyc. M3o0paxenne
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM NTOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
IIOCTPOCHHUEM CEUYECHUI LWIMHIPA, KOHYCa
CrepeomeTpuueckue 3aa4 Ha

56 JIOKA3aTeJIbCTBO U BEIYMCIICHHUE,
MIOCTPOCHHUEM CEUYEHUN UWINHJpPA, KOHYCa

57 [TpuknaaHble 3a1auu, CBSI3aHHbIE C
IAHIPOM

58 [Ipuknansble 3a1a4m, CBSI3aHHBIE C
WIAHIPOM

59 Cdepa u map




60

61

62

[epecedenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bu u m300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTeu

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKkue 3aaud Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpolt U MIapoM,
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MMOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYNKHOCTH HA TJIOCKOCTH,
BBIYHUCJICHHUA B OKp}I)KHOCTI/I, CTaHI[apTHI)Ie
nmoxoous

Pazauunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U
MHOT'OIrpaHHUKOB

3anaun o teme "Tena 1 MOBEPXHOCTH
BpaiieHus"

70

3anaun o Teme "Tena v MOBEPXHOCTH
BpaieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006beém mummHapa. Teopema 06 00bEMe
MPSIMOTO LUJIMHIpA

73

Brruncienune 005EMOB TEII C HOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
KOHYca

74

75

76

IInomanu 60KOBOI M MOJIHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpHUeCKHUE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB ITUIMHAPA,
KOHYca

[Ipuknagueie 3agaun 1o teme "OOBbEMBI U
IJI0IIaAu TOBEepXHOCTEH Ten"

77

O0BEM mapa 1 mapoBOTO CEKTOpa.
Teopema 06 00béMme trapa. [lnomans
ctepnl. CTepeoMeTprUUeCcKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1rapa, IrapoBoOro CErMeHTa M IIapOBOTO
CEeKTOpa

78

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM 1I1apa U
momaasio chepbl. COOTHOIIEHUS MEXKTY
IJIOMIAISIMH TTOBEPXHOCTEN U 00BEMaMHU
MMOTOOHBIX TEl
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[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeoMeTpHUYeCKUE 3a1a9H, CBI3aHHBIC C
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BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIAAeH
MMOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
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JIBrokeHwust mpocTpancTBa. OTOOpasKeHHUSI.
JIBmkeHust U paBeHCTBO Guryp. OOmime
CBOKWCTBA JBUKECHUI
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Bupl 1BukeHMIN: napaiebHbIN
MIEPEHOC, IICHTPAIbHAS CUMMETPHS,
3epKajibHAsl CAMMETPHS, TIOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHUS
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Kontponbnas padota "BekTops! B
npocrpaHcrae”

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[lapanienbHOCTh MPSAMBIX U MJIOCKOCTEN
B IIpocTpaHcTee”

Oo6o06maromiee noropeHue 11 noHATUH U
MeTo0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"Bekrtops! B mpocTpaHcTBe"

O6o06maromiee nosropenue 11 noHATUH U
MeTOoJI0B Kypca reomerpun 10—-11
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KJIACCOB, CHCTEMaTH3aLUsl 3HAHUIH:
"BexTops! B ipocTpaHcTee”

O6o6maromiee moBTopeHue 11 MoHITHI 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHU:
"OO6beM MHOTOTrpaHHUKA"

Ob6o06maromee nosropenue 11 noHsATUH U
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3aIl1sl 3HAHUI:
"O6beM MHOTOrpaHHUKA"
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Oo6o6maromee nmoBropenue 11 moHsTHH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyrJbix Ten"
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Oo6o6maromee nmoBTopenue 11 nmoHsTHH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"ITnomaayu moBepXHOCTU U 0OBEMBI
KpyIJIbIX Ten"
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WroroBas koHTpoJsibHas paboTa
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Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 06o0IIEHNE U
CUCTeMaTH3aIvsl 3HAaHUH
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Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAYKH U €€ pOJIb B PA3BUTUHU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
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VYMK B coorBeTrcTBUH ¢ PI'OC
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