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MNOACHUTEJIBHAS 3ATIINCKA

['eoMeTpus sABIAECTCS OMHUM U3 0Aa30BBIX KypCOB HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHHsA, TaK KaK OO0ECIeYMBaeT BO3MOXKHOCTh W3YyUYEHHUS TUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIIPaBICHHOCTH M IPEAMETOB T'yMAHUTAPHOIO IUKJIA.
[TockonbKy ~ JOrMYecKO€  MBILUIEHUE,  (QOopMHpyeMOe  TpU  U3yYEHUU
00y4aroIUMHCS MOHATHUMHBIX OCHOB I€OMETPHUHU, MPHU JI0KA3aTEIbCTBE TEOPEM U
NOCTPOCHHUH IIENOYKH JIOTHUECKUX YTBEPKIACHUMN MPHU PEILICHUH T'€OMETPUYECKUX
3a1a4, YMEHHE BBIIBUIaTb M OINPOBEPraTb TMIOTE3bl HENOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPHU PELICHUM 337ad €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTHU
¢duznyeckux 3aaad.

[lenp ocBOeHMS MporpaMMbl y4eOHOTO Kypca «l'eomeTpusi» Ha yrIyOnEHHOM
YPOBHE — pa3BUTUE HHAMBUAYAJbHBIX CHOCOOHOCTEH OOydYarIIUXCs MNpU
U3yYEHUHU T€OMETPUH, KaK COCTaBISIOLIEH mpeaMeTHON obnactu «MaremaTuka u
uHpopMaTuKka»  depe3  oOecliedeHHEe  BO3MOXKHOCTH  NPUOOPETEHUs U
UCIIOJIb30BaHUs Oosee TNIIyOOKMX TIE€OMETPUYECKUX 3HAaHUUW U JACHCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX ISl YCIEIIHOTO MPo(dheCCHOHATBLHOTO
00pa30BaHus, CBA3aHHOTIO C UCIIOJIb30BAHUEM MAaTEeMaTHKH.

[TpuoputeTHpIMM 3a7jayaMH Kypca T€OMETPUU Ha YIIyOJEHHOM YpPOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOTO YPOBHS, SBISIIOTCS:

pacuIMpeHre NpeCTaBIECHUs O T€OMETPUM KaK YaCTH MUPOBOM KYJIBTYpHI U
(bopMHUpOBaHUE OCO3HAHUS B3aUMOCBSI3H IT€OMETPUHU C OKPYKAIOLIIUM MUPOM;

(dopMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEHIINX MAaT€MaTUYECKUX MOJEIAX, MO3BOJSIIOIMIMX ONUCHIBATH M HM3y4daTh
pa3HbIE SABJICHUS OKPYKAIOLIEr0 MUpPa, 3HAHWE NOHIATUITHOTO anmapara o pasieiy
«CrepeomeTpus» yu4eOHOTro Kypca reOMETPUH;

dbopMHUpOBaHME  YMEHHS ~ BIAJETh  OCHOBHBIMH  TMOHSTUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M MX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TEOPEM,
bopMy1 M yMEHHE HX NPUMEHSTb, YMEHHs J0Ka3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHbIE CIIOCOOBI PEIICHU 3a/1aY;

(dbopMHUpOBaHUE YMEHHUS PACIO3HABATh HA YepTekKaxX, MOJEIAX U B PEaJTbHOM
MUpE MHOTOIPAHHUKM U Tejla BpAIllEHUs, KOHCTPYUPOBAThH TIE€OMETPUUECKUE
MOJIETIN;

(dopMupoBaHUE MOHHMMAHUS BO3MOKHOCTH AaKCHMOMAaTWYECKOrO MOCTPOEHUS
MaTeMaTHYeCKUX TEOopuil, (OpMUPOBAHUE MOHUMAHUS POJIM AKCMOMATUKHU TPHU
IIPOBEICHUU PACCYKICHUM;

dbopMupoBaHuE YMEHHUs BIaJ€Thb METOJaMH JI0Ka3aTeNbCTB U aJITOPUTMOB
pELIeHMs], YMEHHS UX TPUMEHSATh, IPOBOAUTH J10KA3ATEIIbHBIE PACCYKICHHS B XO/I€
pELICHUs] CTEPEOMETPUUYECKUX 3a/ad M 3a4a4 C IMPAKTHUYECKUM COAECPKAHUEM,
dbopMHupoBaHUE TPEACTABICHUS O HEOOXOJUMOCTH  JIOKA3aTelbCTB  IPH



000CHOBaHMUU MaTEeMAaTUYECKUX YTBEP)KJIEHUIN U POIH aKCHOMAaTUKH B MPOBEICHUH
JENYKTUBHBIX PACCYKICHHUI;

pa3BUTHE U COBEPIICHCTBOBAHWE HHTEJUIEKTYaJbHBIX M  TBOPYECKHX
criocoOHOCTEN O0yYaroluXxcsl, MO3HABATEILHOM aKTUBHOCTH, HMCCIIEI0BATEIBCKUX
YMEHUH, KpUTUYHOCTH MBIIICHUS, UHTEpPECA K U3YUEHUIO TEOMETPUH;

dopmupoBanue (YHKIHOHATHHOW T'PAaMOTHOCTH, PEJICBAHTHON T€OMETPHUU:
YMEHHSI pacro3HaBaTh IMPOSABICHUS TE€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaIbHBIX JKU3HEHHBIX CUTYAlUSIX U MPU U3YYCHHUH JIPYTUX
y4eOHbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJIETTUPOBAaHUS PEATbHBIX CHUTyallud, HCCIEIOBAaHUS MOCTPOCHHBIX MOJIETEH,
WHTEPHPETALNH MTOJTYYEHHBIX PE3YIBTATOB.

OCHOBHBIMM COZAEpKATEIbHBIMUA JUHUSAMU y4deOHOro kypca «l'eomerpus» B
10-11 xnaccax sBusitorca: «lIpsiMble W TJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukny, «Tema  BpameHus», «Bekrtopsl ©  KOOpAMHATHI B
IPOCTPAHCTBEY, «/BHIKEHUS B POCTPAHCTBEY.

ChopmymupoBanHoe Bo DPI'OC COO TpeboBaHHE «YMETh OMNEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T€OMETPUU Ha yIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 knaccax, OTHOCHUTCA KO BCEM COJEpKaTeNIbHbIM JHMHMUSM Yy4eOHOro Kypca, a
(dopMupoOBaHUE  JIOTMYECKUX YMEHUH  pachpeAensercs He TOJNbKO 10
COJEpIKATENBHBIM JIMHUAM, HO U 110 rogam oOyudenusa. Coaep:kaHue oOpa3oBaHMUs,
COOTBETCTBYIOIIIEEC MPEAMETHBIM pe3ylibTataM ocBoeHuss denepanbHOl padboueit
MPOrpaMMbl, pacHpeleN€HHBIM MO rojjaM OOy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BOIIPOCaM O0yYaroIuecs
oOpamiaivch HEOAHOKPATHO. TO  TO3BOJSET OpPraHU30BaTh  OBIJIAJCHUE
reOMETPUYECKUMHU MOHATUSIMHU M HaBbIKAMU MOCJIEI0BATENbHO U MOCTYyNATENbHO, C
COONIOIEHNEM TIPHUHIIMIA TPEEMCTBEHHOCTH, & HOBBbIE 3HAHMS BKJIIOYATH B OOIIYIO
CUCTEMY I€OMETPUUYECKHUX IMPEICTaBICHUN 00yJarommxcsi, pacupss U yriryOssis
e€, 00pa3ys MPOYHbIE MHOXKECTBEHHBIE CBSI3U.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YIITYyOJIIEHHOM YPOBHE MO3BOJISIET:

co3garb  yciaoBus s guddepeHnumanuu  oOy4eHUs, MOCTPOCHUS
WHIUBUIYAJIbHBIX ~ 00pa30BaTelIbHBIX MPOTpaMM, OOECHEUYUTh  YIIyOJIEHHOE
U3y4eHHe TeOMETPUH KaK COCTABIISAIONIEH yueOHOro npeaMera «Maremarukay;

HOJArOTOBUTH OOYYaIOUIUXCS K MPOAODKEHUIO M3YYEHHMs] MaTreMaTHKU C
y4€ToM BbIOOpa Oyayied mpodeccuu, oOecrneynBas MPEEeMCTBEHHOCTh MEXKIY
o01muM 1 npodeccroHagIbHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHoro kypca «[eomerpus» Ha yrIyOJI€HHOM YpOBHE
orBoauTcs 204 gaca: B 10 xiacce — 102 yaca (3 yaca B Hezemo), B 11 kimacce — 102
yaca (3 yaca B HEJIEIO).

COAEPKXAHUE OBYYEHUA



10 KIIACC

IIpsimble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE  TOHATUS  crepeomeTpud. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTHMYECKOM IIOCTPOEHHM CTEPEOMETPUH:
aKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMHOE pacmosoK€HHE MNPSIMBIX B NPOCTPAHCTBE: IEPECEKAIOIIUECH,
NapajulesIbHble M CKpeIIMBAaroOIIMecs IpsAMble. lIpu3HakM CKpemmBarOmMXCs
npsaMeIX. [lapamieabHOCTh IPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE: MapajuIeiIbHbIC
IpsIMbIE B IIPOCTPAHCTBE, NAPAJUICIBHOCTh TPEX NPSIMBIX, IApPaJUIEIbHOCTh
npsaMoil u  miIockoctd. [lapamuienbHOE M LEHTPAIBHOE IMPOEKTHPOBAHUE,
nzoopaxxenne ¢uryp. OCHOBHBIE CBOWMCTBA NapALICIHHOTO MPOSKTUPOBAHUSI.
N3o00paxkenne ¢uryp B TapaJIeTbHOW MPOCKIMU. YTIBI C COHANpPaBICHHBIMHU
CTOPOHAaMHM, yIroia MeEXAy IpsAMBIMA B IpocTtpaHcTBe. llapaienbHOCTB
IIJIOCKOCTEN: IapajulesIbHbIE INIOCKOCTH, CBOMCTBA IAPAIIIEIBHBIX IIJIOCKOCTEH.
[IpocTeille  mpocTpaHCTBEHHbIE  (UIYPhl  HAa  IUIOCKOCTU:  TETPadp,
napajuleJIenUnen, IOCTPOCHUE CEUCHUM.

[leprieHIUKYAAPHOCTD NMPAMOU U IJIOCKOCTH: MEPIEHIUKYIISPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsMbIE IIApajuICNIbHBIE W NEPHEHIUKYISIPHBIE K IIIOCKOCTH,
IIPU3HAK NEPHEHAUKYJISIPHOCTH IPSAMOW M IUIOCKOCTH, TEOpeMa O IIPsAMOU
MIEPIICHIUKYISIPHON IIJIOCKOCTH. OproronansHOE IIPOCKTUPOBAHMUE.
[leprieHIUKYISAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IIOCKOCTH, PACCTOSTHUE
OT OpsAMOM 710  IUIOCKOCTH, NpOEeKUus  QUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYIAPHOCTh  IUIOCKOCTEH: NPU3HAK  MEPIEHAUKYIIPHOCTH  ABYX
TIoCKOCTEN. Teopema o0 TpEX MEPIECHAUKYISAPAX.

YImiel B MPOCTPAHCTBE: YTOJ MEXKIY NPAMOM MU IIOCKOCTBIO, JBYI'PAHHBIN
yIOJ, JUHEWHBIA yTOJI ABYTPAHHOTO yria. TpEXTrpaHHbIA U MHOTOTPAHHBIEC YIVIBI.
CBolicTBa INTOCKHUX YINIOB MHOTOIPAaHHOTO ymia. CBOMCTBA IVIOCKUX M JIByTPAaHHBIX
YIJIOB TPEXTPAHHOIO ymia. Teopembl KOCHHYCOB M CHHYCOB I TPEXTPAHHOIO
yIya.

MHororpaHHuKHu

Buasl MHOrOrpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrospHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3Mbl, OOKOBasi M MOJIHAS OBEPXHOCTh MPU3MBI.
[Tapayutenenuiienn, OPSAMOYIOJAbHBIM — IMAapajuleNIENUIIe] W €ro  CBOMCTBA.
Kparuaiimmme myTM Ha IIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oiinepa.
[IpoctpanctBenHass teopema Iludaropa. Ilupamumpa: n-yronpHas nDUpaMuaa,
npaBwibHas W yceu€HHas mnupamuibl. CBoiicTBa pébep M OOKOBBIX TIpaHei
paBWIbHOM mnUpaMubl. IIpaBuibHBIE MHOTOIPDAHHMKH: IPaBUJIbHAS MPU3MA H
npaBWiIbHAs NUpamMuAa, NPaBWIbHAs TPEYrojibHas NHPaMHUIAa W IPABUJIBHBIN
terpa’dap, KyO. IlpencraBieHue o MNpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadIp,
JOZIEKadIp U UKOCAIP.



Bbruncnenne 21€MEHTOB MHOTOTPDAaHHUKOB: pEOpa, [uaroHasd, YIJIbL
[Tnomane OGOKOBOWM MOBEPXHOCTH W TOJHOW MOBEPXHOCTU MPSIMOU MPHU3MBI,
IUIOIIAJb OCHOBAHMI, TeopemMa O OOKOBOM IOBEPXHOCTH HPSIMOU MPHU3MBI.
[Tnomanp OOKOBOM MMOBEPXHOCTHM M MOBEPXHOCTH MPABUIBHOW MNHpPaMUIBbI,
TEeOpeMa O IUIOLAJAN YCEUEHHON TUpaMUIBbl.

CummeTpusi B NPOCTPAHCTBE. JIEMEHTbl CHUMMETPUHM  IMPABHIIBHBIX
MHOTOTpaHHUKOB. CHMMETpHsT B MPAaBUJIBHOM MHOIOTPAHHUKE: CHMMETPHS
napajuielenune1a, CAMMETPHs NPABWIBHBIX IIPU3M, CUMMETpPHUS IPABHIBHON
UpaMUIbl.

BeKTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIC, COHAIPABICHHBIE M  IPOTUBOIOJIOKHO
HaIPaBJICHHBIEC BEKTOPBI. PaBEHCTBO BEKTOPOB. J[EMCTBUSA C BEKTOPAMMU: CIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX BEKTOPOB, YMHOXKCHHE BEKTOpa Ha
yucio. CoiicTBa CloKeHHs] BEKTOpOB. CBOMCTBA YMHOXKEHUSI BEKTOpA Ha YHUCIIO.
[TonsiTue KOMIUTAaHApHBIE BEKTOPHL. [IpH3HAK KOMILTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapawienenunena. Teopema O Pa3loOKEHUHM BEKTOpAa MO TPEM
HEKOMIUIAHApHBIM ~ BeKkropam. IIpsmoyrosnbHass  cuctemMa  KOOpAMHArT B
npoctpanctBe. Koopaunartel BekTopa. CBsi3pb MEXIy KOOpAMHAaTaMU BEKTOpa M
KOOpJAMHATAMH TOYEK. Yrojl Mexay BekTtopaMu. CKalsIpHOE MPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesa BpameHus

[TonsiTHSA: IWIMHIPUYECKAas TOBEPXHOCTh, KOHUYECKas TOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, oOpasyromme moBepxHocTel. Tema BpameHus:
WINHAP, KOHYC, YCEUYE€HHBIH KOHYyC, cdepa, map. BzammHOe pacmonokeHue
cheppl M TUUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpaIlleHus] Ha TJIOCKOCTU. Pa3BépTka nunuuApa U konyca. Cummerpus cdepsl u
miapa.

O0béM. OcHOBHbIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO TMapajiieenumnena M cieactsuss u3 He€. OObEM mpsMol u
HAKJIOHHOW TIPU3MBI, IIJIWHJpA, TUpaMUIbl U KoHyca. O0bEM Imapa v M1apoBOTO
CErMEHTA.

KomOuHanmu Tenm BpalieHUS W MHOTOTpaHHUKOB. [Ipw3ma, BIMcaHHas B
IWIMHIpP, OMHCaHHas okoino muiauHapa. Ilepecedenume cdepbl u 1mapa c
miockocThio. Kacanue mapa u cdepsl MI0CKOCThiO. [IOHSITHE MHOTOTrpaHHHKA,
OMMMCAHHOTO OKOJIO cdephl, chepbl, BNUCAHHOW B MHOTOTPAHHHUK WM TEJO
BpaIeHusl.

[Inomanas MOBEPXHOCTH LUJIMHJPA, KOHYca, IUIomaab chepbl U € 4JacTei.
[Togo6ue B mpoctpaHcTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJCH MOBEPXHOCTEH



nono0ueIx Quryp. IlpeobpazoBanue momoOusi, romoreTus. Pemienue 3amad Ha
MJIOCKOCTH C UCIOJIB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAHHHUKOB U TEJ BPAILICHUS: CEUCHUS LIHJIMHIPA
(mapamienbHO W MEPHEHAUKYISIPHO OCH), CEYeHHs KoHyca (IapajuielbHble
OCHOBAHMIO M MPOXOSIINE Yepe3 BEpUINHY), CEUCHUS Iapa, METObl TOCTPOCHUS
CEUCHUM: METOH CIEAOB, METOJ] BHYTPEHHEIO MPOEKTUPOBAHUSI, METOJ] MEPEHOoCca
CEKYIIEH TTIOCKOCTH.

BekTOopbl H KOOPAUHATHI B MPOCTPAHCTBE

Bektopet B mpoctpancTBe. Omepauuud Haj —BeKTopamu. BekTopHoe
YMHOXXEHUE BeKTOpoB. CBoICTBA BEKTOPHOrO yMHOXEHHs. [IpsamoyroibHas
CUCTEeMa KOOpJMHAT B mpocTpaHcTBe. KoopnuHatel Bektopa. PasznoxkeHue Bekropa
o 6a3ucy. KoopanHaTHO-BEKTOPHBIM METOJ] TP PEIICHUN T€OMETPUUYECKUX 3a]1a4.

JBUKEeHMSI B IPOCTPAHCTBE

JBkenusi npoctpancta. OtoOpakeHus. JIBUKEHUS U PaBEHCTBO GUTYP.
OOmue cBoiicTBa JBWKEHWM. Bujbsl JBIKEHWI: MNapauleIbHBIA TEPEHOC,
LEHTpaJIbHas CUMMETpUSI, 3€pKajbHas CHUMMETPHUsS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nogodus. [Ipsimas u cdepa Dinepa.

IINTAHUPYEMBIE PE3VJ/IBTATbI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxkaanckoe BoCIMTaHHE:

c(hOPMUPOBAHHOCTh TPAXKIAHCKONU MO3UIIUKU 00yYarOIIErocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  YJIEHa  POCCHMCKOTO  OOINEeCTBa,  MPEACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoIEAYp TPaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMeHue
B3aMMOJICMCTBOBaTh C COLMAJIbHBIMM HWHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIMAMHA U Ha3HAYEHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUMCKOM T'PakKTaHCKOW HMJICHTHYHOCTH, YBOKCHHS K
MPONUIOMY M HACTOAIIEMY POCCHMCKOM MAaT€MaTWKH, IEHHOCTHOE OTHOIIEHHUE K
JOCTMKEHUSM POCCUUCKUX MATEMAaTUKOB U POCCUMCKOW MaTreMaTUYE€CKOW IIKOJIBI,
WCIIOJIb30BAHUE JTHX JOCTHKCHHM B JPYrMX HayKaxX, TEXHOJOTUSX, chepax
DKOHOMHUKU,;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHME JTYXOBHBIX IIEHHOCTEW POCCUICKOTO Haponaa, chOpPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO IOBEICHUS, CBA3aHHOTO C MPAKTUYECKUM



MPUMEHEHUEM JOCTUXKEHUWA HayKh U JACSATEIbHOCTbIO YYEHOTO0, OCO3HAHUE
JMYHOTO BKJIaJIa B TOCTPOCHUE YCTOMYHUBOTO OYIyIIIETO;

4) 3cTeTHYeCKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHWE K MHUPY, BKIIOYash 3CTETHKY MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEN, 0ObEKTOB, 3aj1a4, pEUIeHUH, pacCy ACHHUM, BOCIIPUUMUYUBOCTh
K MaTeMaTU4eCKUM aclieKTaM pa3InyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnMTaHHE:

c(OPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMaTUYeCKUe 3HAHUS B
MHTEpecax 370poBOro u 06e30macHoro o0pasa Ku3Hu, OTBETCTBEHHOE OTHOIIIEHHUE K
CBOEMY 370pPOBBIO (310pOBOE MUTAHHME, COATAHCUPOBAHHBIA PEXUM 3aHATHU U
OTIBIXa, PeTyisapHas (Guznyeckas aKTUBHOCTH), (PU3HUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-030POBUTEIILHON JIEATEIIBHOCTHIO;

6) TpynoBoe BocniMTaHme:

TOTOBHOCTh K TpYyAYy, OCO3HaHUE IIEHHOCTH TPYAOJIIOOUs, HHTEpeC K
pa3nmuuHbiM  cepam  TPOPECCHOHAIBHOM  JIESITEIBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM U €€ MNPUIIOKCHUSIMU, YMEHUE COBEpIIarhb OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccur HW  peain30BbIBaTh COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI,
TOTOBHOCTH U CHOCOOHOCTH K  MareMaTH4YeCKOMy  OOpa3oBaHUIO U
caM0oOOpa30BaHUI0 Ha TMPOTHXKEHWU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUHU MTPAKTUUECKUX 3a/1a4 MaTeMaTUYeCKON HANPaBJIECHHOCTH;

7) 3K0JI0TH4YeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKON  KYJIbTYphl, TOHUMAHUE BIUSHUS
COI[MAJIbHO-PKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOAHON M COLIMAIBHOMN
Cpellbl, 0CO3HAHUE TIIOOATBHOTO XapaKTepa dKOJIOTHUECKUX MPOoOIeM, OpUCHTAIIHS
Ha TMPUMEHEHUE MaTEeMaTUYeCKUX 3HAHWW ISl pelieHus 3ajaad B 00JacTu
OKpY>KaloIlel cpefbl, IMJIaHUPOBAHUE TIOCTYNKOB M OLEHKH WX BO3MOXHBIX
MOCJIEACTBUN JJIs1 OKPYKAIOIIEH CPENbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAayKM U OOIIECTBEHHOW  MPAKTUKH, TMOHUMAaHUE
MaTeMaTUYeCKOW HayKu Kak cQepbl YeJIOBEUECKOM JeATeIbHOCTH, JTamoB €&
pa3BUTHS W 3HAYUMOCTH JUIsl Pa3BUTHSA [MBWIM3ALMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKd M MaTeMaTHYeCKOW KyJbTYpOill KaK CpEIACTBOM IIO3HAHUS MHUPA,
TOTOBHOCTh OCYHIICCTBIISAITh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESITEIHbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAHNPEAMETHBIE PE3VYJIBTATBI

Ilo3HaBaTe/ibHbIe YHMBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jornueckue 1eMcTBUA:



BBIBIISITh M XapaKTepU30BaTh CYLIECTBEHHbIE MPHU3HAKU MaTeMaTU4YEeCKHUX
OOBEKTOB, TOHATHUNA, OTHOIIEHWH MEXAY TMOHATUSAMH, (HOPMYIHPOBATH
OTIpE/ICIICHNsI TIOHATHN, YCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK KiaccU(HUKaIuy,
OCHOBaHMS /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOAMMOTO aHAIN3A;

BOCIIPUHUMATh,  (OPMYIUPOBATH W  MPeoOpa3oBbIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULIATEIIbHBIC, EIMHUYHBIE, YACTHBIE U O0IIUE, YCIOBHBIC,

BBISBJISITh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUHUS
B (pakTax, JAHHBIX, HAOMIONEHUAX U YTBEPKACHUSIX, MpeiaraTh KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUNI;

Jienatb BBIBOJIBI C MCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEIYyKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUEHUHN, YMO3aKIIFOUCHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEJIBHO JIOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKICHUIM
(mpsiMBbIE ¥ OT TIPOTUBHOTIO), BHICTPAUBATh apryMEHTAIUIO, TPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJICHHS U BBIBOJBL;

BBIOMpATh CMoco0 penieHus y4eOHOM 3adauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEILICHUSI, BELIOMPATh HAaNOOJIee MOAXOAAIINN C YUETOM CaAMOCTOSTEIILHO
BBIJICJICHHBIX KPUTEPHUEB).

basoBbie ucciienoBare/ibCKue 1efCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUNA MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTb ~ BONPOCH,  (PUKCUpPYIOIIME  MPOTUBOpPEUYHE,  MPOOIEMY,
yCTaHABJIMBaTh MCKOMOE W JaHHOE, (POpMUpOBaTH TUMOTE3Yy, apryMEHTUPOBAThH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJIUTh CAMOCTOATENIBHO CIJIAHUPOBAHHBINA IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MareMaTH4ecKoro o0beKTa, sIBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 0OBEKTaMU, SIBICHUSIMHU, TTPOIIECCAMU;

CaMOCTOSITENIbHO (POPMYJIUPOBaTh OOOOIIEHUST W BBIBOABI MO pe3yjbTaTaM
MPOBENEHHOTO  HAOMIONEHMs, HCCIEIOBaHMs,  OIEHHWBAaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TIPOIECCa, a TakKXKe BBIIBUTATh
MPEANOJIOKEHUS O €70 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanueii:

BBISIBIISITH JeUIUTHI MHGOPMALIMK, JAHHBIX, HEOOXOIUMBIX NI OTBETa Ha
BOIIPOC U ISl PEIICHUS 3a/1a4U;

BBIOMpaTh MHPOPMALIMIO U3 MUCTOUHUKOB PA3JUYHBIX TUIOB, aHAJM3UPOBATH,
CHUCTEMATU3UPOBaTh M HWHTEPIPETUPOBATH HHOOPMAIUIO PA3IMYHBIX BUIOB M
dbopM IpeIcTaBICHUS;

CTPYKTypHUpOBaTh WH(OOPMAIHIO, MPEACTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpauiueCKH;

OIICHUBATh HaJIEKHOCTD uHpopMauu 1o CaMOCTOSTENIbHO
c(hOpMYyTUPOBAHHBIM KPUTEPHUSIM.



KoMMyHHKATMBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUSA

Oo0mmenue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYkJAECHHUS B COOTBETCTBUU C YCIOBUSMU H
IEIIMU OOIIEHHUs, SCHO, TOYHO, I'PaMOTHO BBIpa)kaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W NMUCHBMEHHBIX TEKCTaX, JIaBaTh IOSICHEHHUS 1O XOAYy PCIICHHUs 3ajadH,
KOMMEHTHPOBATh ITOJyYE€HHBIN PE3YJIBTAT;

B XO/I€ OOCYXICHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI,
npoOJIeMBl, pemaeMoil 3ajadd, BBICKA3bIBaTh HJICH, HAIlCJICHHBIC Ha IIOWCK
pEIICHUS, COMOCTABIATh CBOM CYXJICHHS C CYXJICHHSIMHU JAPYTHX YYaCTHHKOB
Jauajora, oOHapy>KMBaTh Pa3jiM4Me W CXOACTBO IO3WIIHMKA, B KOPPEKTHOW (opme
dbopMyIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

HpeI(CTaBJ'IHTB peBYJIBTaTBI peIHeHI/IH 3aga4yu, 3KCHCpI/IMeHTa, HCCiIcaoBaHMsI,
IIPOCKTa, CAMOCTOSTCIIBHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 3ajad
MIPE3CHTAIUA U 0OCOOCHHOCTEH ayTUTOPUH.

PerynsiTuBHBIE YHHBEpPcaJIbHbIE yUeOHbIE JeiiCTBUSA

Camoopranusanus:

COCTaBJIATH IUIaH, AJITOPUTM PEIICHUS 3a7a4d, BEIOUpaTh CIOCO0 pEelIeHus ¢
y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3BMOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, IMOIIUOHAILHBIA MHTEJJIEKT:

BJIAJI€Th  HABBIKAMU  IIO3HABATEIILHOM  pediekcuu  Kak  OCO3HaHUA
COBEpPIIAEMbIX AEHCTBHII U MBICIHUTENIBHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJIEThH
croco0aMu CaMOITPOBEPKH, CAMOKOHTPOJSI TMpoIecca W pe3yibrara pelieHUs
MaTeMaTHUYCCKOM 3aJ1a4H;

MPEABUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HMKHYTh MPH PEIICHUU 3aJ1a4H,
BHOCHUTbH KOPPEKTHUBBI B ICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATa 1IEJU U YCIOBUSIM, OOBSICHATH MPUYUHBI
JIOCTYKEHUSI WJIM HEJOCTHIKEHUSI PE3YJIbTaTOB JAEATEIbHOCTH, HAXOJIUTh OIINOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHa 1€ITEJIbHOCTD:

MOHMMATh W MCIOJIb30BaTh MPEUMYILIECTBA KOMAHAHON W WHIUBUAYAJIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3ajad, MNPUHUMATh IIeJib COBMECTHOMU
JeATEIIbHOCTH, TUIAaHUPOBAaTh OPraHU3aIlMI0 COBMECTHOM paloThl, pacrupeneisTh
BUJIBI Pa0OT, I0rOBapUBAThCS, 00CYKIaTh IIPOIIECC U pe3yybTaT padoThl, 000011aTh
MHEHHUS HECKOJIBbKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBHIX (opMax paboTel (0OCykIeHHs, 0OMEH MHEHUH,
«MO3TOBBIE INTYpMbD» W WHBIE), BBIMOIHATH CBOIO 4YacTh pabOTBl W
KOOPJIMHUPOBATh CBOMU JICUCTBUSA C JAPYTMMHU YiI€HAMU KOMaH]Ibl, OIICHUBATh



KaueCTBO CBOEro BKJIaJa B OOIIMUA MPOIYKT MO KPUTEPHSIM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATbBI

K koHiry 10 kiacca oOy4aromuiicss HayuuTcs:

CBOOOZIHO ONEPUPOBaThH OCHOBHBIMHU TOHSATUSIMH CTEPEOMETPHUH TMpPU
pelleHny 3a7a4 1 MPOBEICHIUN MaTEMaTUYECKUX PACCYKACHUM;
MPUMEHSATh aKCHUOMBI CTEPEOMETPUU W CJICICTBUS W3 HUX MPU PEIICHUH
reOMETPUYECKUX 3a]1au;

KJIacCU(UIIMPOBATh B3aMMHOE PACMOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOTHO ONEPHPOBaTH TMOHSATHUSMHU, CBS3aHHBIMH C yIIaMHd B
MPOCTPAHCTBE: MEXKAY MPSIMBIMA B TPOCTPAHCTBE, MEXKIYy MPIMON U
IUIOCKOCTBIO;

CBOOOIHO OTIEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOJHO paclo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (TIpHU3Ma,
nupamua, NpsMOYTOIbHBIN Mapaienenunes, Kyo);

KIacCCU(PUIIMPOBaTh ~ MHOTOTPAHHUKH,  BBIOWpass  OCHOBaHHUS IS
KJ1accuuKaImy;

CBOOOJIHO  OMEpUPOBATh  MOHSATUSIMU, CBSI3AHHBIMH C  CCUCHUEM
MHOTOTPAHHUKOB TIOCKOCTHIO;

BEITIOJTHSTh napasuieIbHOe, [EHTPAIBLHOE u OpPTOTOHAJIBHOE
MPOEKTUpOBaHUE (UTYp Ha IIIOCKOCTh, BBIOJHATH H300pakeHust puryp
Ha TUIOCKOCTH;

CTPOUTh CEUEHHS MHOTOTPAHHUKOB PA3IMYHBIMU METOAAMH, BBHITIOIHSTH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  IUIOMIAAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (Tpu3Ma,
nupamMuza), FTEOMETPUIECKUX TeJ ¢ TpUMEHEHUuEM HOpMYyIL;

CBOOOJTHO OMEPHUPOBATH MOHATHIMH: CHMMETPHUS B MPOCTPAHCTBE, IICHTP,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IUIOCKOCTh CHMMETPUHU
durypsr;

CBOOOIHO OIEPUPOBATH TOHSTHIMHU, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOPJMHATaM B MPOCTPAHCTRBE;

BBITIOJTHATD JICHCTBUS HAJl BEKTOPAMHU;

pemiate 3a7add Ha JI0Ka3aTelbCTBO MAaTeMaTHYEeCKUX OTHOIICHUH W
HAXOXKJICHUE TEOMETPUUYECKUX BEIMYMH, MPUMEHSISI W3BECTHBIE METOIBI
IPYU PEIICHUU MAaTeMaTUYeCKUX 3a/1a4 MOBBIIIIEHHOTO U BBICOKOTO YPOBHS
CIIO)KHOCTH;



OPUMEHATh MNPOCTEHIINE NPOrpaMMHBIE CpPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3a/1a4;
U3BJICKaTh, MPEeOOpPa30OBBIBATh M HHTEPIPETUPOBATH HH(OpPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U PUCYHKAX;

OPUMEHATh TMOJYYEHHbIE 3HAHUS Ha [PAKTUKE: CpaBHUBATh W
aHAJIU3UPOBATh pPEAJbHbIE CUTyallld, MPUMEHSATh M3YyYEHHBIE TOHSITHS B
mpoliecce  MOWCKa  pEIIeHHs  MaTeMaThudecku  CcHOpMYIHpPOBAHHOM
npoOsieMbl, MOJEIUPOBATh pealbHbIE CUTYallMM Ha S3bIKE T€OMETPHH,
UCCIIEN0BaTh MOCTPOEHHBIE MOJIENN C MCIIOIb30BAHUEM T'€OMETPHYECKHUX
MOHATUNA M TEOpeM, ammapara anreOpbl, peliaTh MPaKTUYECKUE 3a/1adud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKHUX BEJIUYHH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHS T'€OMETPUU Kak
COCTAaBHOM 4acTu (pyHJaMEHTa Pa3BUTUS TEXHOJIOTHUH.

K koniry 11 kiacca oOyyaronmics HayquTCs:

CBOOOIHO ONEPUPOBaTh MNOHATHSIMH, CBA3aHHBIMH C IWJIMHJIPUYECKOM,
KOHMUYECKOM M CPEepUYEeCcCKOd MOBEPXHOCTIMH, OOBSCHATH CIOCOOBI
HOJIy4CHMS;

OIlIEpUPOBATH MOHATUSAMH, CBA3aHHBIMH C TE€JIAMH BPALCHUS: HUIMHAPOM,
KOHYCOM, c(pepoil 1 1mapom;

pacno3HaBaTh Tella BpalleHus (UWIMHAP, KOHyC, cdepa u map) u
OOBSICHATH CITOCOOBI MOJIyYEHHUs TN BPAIICHHUS;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIIONIOKEHUE CHEPHI U MIOCKOCTH;
BBIYMCIIATh BEJIWYHMHBI JIEMEHTOB MHOTOTPAHHUKOB M TEJN BpalECHHUS,
00BbEMBI U IUIOIIAJIM MOBEPXHOCTEH MHOTOIPAHHUKOB W TEJl BPAILECHUS,
T€OMETPUYECKHX TeN C MPUMEHEHUEM (popmyi;

CBOOOJTHO OIEPUPOBATh MOHATUSIMHU, CBSI3aHHBIMH C KOMOMHALMSIMHM TEJl
BpallleHusI U MHOTOIPaHHUKOB: MHOTOIpDAaHHUK, BIIMCaHHBIA B cepy u
ONMHCaHHBIA OKOJIO c(ephl, cpepa, BOMCAaHHAS B MHOTOTPAaHHUK WJIM TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHUS MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMU
ITOJOOHBIX TEJT;

u300pakarb u3ydaemble (UTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUs TEJ BpalllCHHUS,;

U3BJICKaTh, HMHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HMH(OpPMALKIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, TMPEACTAaBICHHYIO Ha
YepTekKax U pUCyHKax;

CBOOOIHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALIMK HAJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;



pelIaTb reOMETPUYECKUE 3aJ1a4M HA BBIYMCIIEHUE YIIIOB MEXK]Y MPAMBIMU
Y IUIOCKOCTSIMH, BBIYHCIIEHUE PACCTOSSHUM OT TOYKM N0 IUIOCKOCTH, B
L[€JIOM, Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/IA MPU PEIICHNUU;
CBOOOIHO OMEpUPOBATh TMOHATUSMM, CBA3aHHBIMU C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKECHUM;

BBITIOJTHATh M300paXCHUS MHOTOTPAHHMKOB W TEJ BpAIICHHUS TIPH
MapaJUICIbHOM  TIEPEHOCE, UCHTPAJIBbHOM CHUMMETPHUH, 3E€PKAIbHOMN
CUMMETPUH, MIPU TOBOPOTE BOKPYT MPAMOU, TpeoOpazoBaHus 1o o0us;
CTPOHUThH CEUYEHHS]I MHOTOTPAHHHUKOB U TEJ BPALICHUS: CEUEHHUs LUIMHIpA
(mapasnienbHO U NEPICHIUKYISIPHO OCH), CEYeHUs KOHYyca (TapaiyiesibHbie
OCHOBAHHUIO U TIPOXOASAIIUE YEPE3 BEPILUHY ), CEUCHUS 11apa;
WCIIONBb30BaTh METOABI IIOCTPOCHMS CEYEHUM: METOH CIIE0B, METOJ
BHYTPEHHETO NIPOEKTUPOBAHUS, METO MIEPEHOCA CEKYILEN IIOCKOCTH;
JIOKA3bIBATh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSITh TEOMETPUYECKHE (DAKTHI ISl PEIICHUS CTEPEOMETPUUECKUX
3a1a4, NPEANoiararolrx HECKOIbKO IIArOB PELICHUS, €CIA YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

peuars 3aJadyd Ha JOKa3arejJbCTBO MATEMaTUYECKHUX OTHOLICHUN U
HaXO0X/ICHUE TEOMETPUUECKUX BEJINYNH;

MPUMEHATh MPOTPAMMHBIE CPEACTBA U 3JIECKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBI ITPU PEUICHUU CTEPEOMETPUUECKUX 3a/1a4;

IIPUMEHATh  IIOJyYEHHbICE  3HAHWsS  HAa  IIPAKTUKE:  CpPAaBHUBATBh,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYallMH, IIPUMEHSITh U3YUYCHHbIC
MOHSATHUSI, TEOPEMBbI, CBOWCTBA B IMPOLECCE TMOUCKA PELICHUS
MaTeMaTu4ecku chOpMYITUPOBAHHON TTPOOIEMBI, MOICIUPOBATH PEaTIbHbBIC
CUTyallUM HA $SI3bIKE T€OMETPUH, HUCCIEAOBaTh MOCTPOCHHBIE MOIEIU C
HCITIOJIb30BAHUEM T€OMETPUUECKUX TTOHITHI U TEOpeM, amnmnapara aareopsl,
peuars  OpakTU4YeCKWe  3aJa4yd, CBA3aHHBIE C  HAaxXOXICHUEM
F€OMETPUYECKUX BEIINYNH,;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pPa3BUTHUS TEOMETPUHM Kak
COCTaBHOM YacTH (pyHIaMEHTa Pa3BUTHUSI TEXHOJIOTHIA.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
N2 HawmmenoBanme
(uudpossbie)
n/  PpasieoB M TeM Bcer KonrpoabHbsl IIpakTnuecku
o0pa3oBaTeJIbHbI
n NPOrpaMMmblI 0 e padoThI e padoTbl
e pecypchl
Beenenue B
23 1
CTEPEOMETPUIO




Bzaumuoe
pacroioKeHue
MPSIMBIX B
MPOCTPAHCTBE
[TapamnensHOCTH
MPSAMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE

[lepnenaukyasipHOCT
b TIPSIMBIX U
IJIOCKOCTEN B
MPOCTPAHCTBE

VYIiibl U pacCTOSIHUSA

25

16 1

MHoOrorpaHHUKH

BekTops! B
MIPOCTPAHCTBE

12

IToBTOpEHHE,
00001IeHNE 1
CHUCTEMaTHh3aLus
3HAHUU

OBILIEE KOJIMYECTBO
YACOB I1O
I[TPOTPAMME

11 KJITIACC

N2
n/n

HaumenoBanue
pa3nesioB U TeM
NMPOrpamMMbl

Bcero

102 6

KoanuecTrBo yacoB

KonTpoabHbIe
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBarejibHbIE

pecypcbl

Ananutnueckas
reoMeTpus
[ToBTOpEHue,
000011IecHHE U
CHCTEMAaTH3aIUs
3HAHUH

15

15

O0BéM
MHOTOTpaHHHKa

17

Tena BpaieHus

24

IInomanu
TMOBEPXHOCTH U
00BEMEI
KPYIJIBIX TEJl
JBro>xkeHust

[ToBTOpeHue,

17




OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOI'PAMME

00001IEeHnE U
CHUCTEMATU3ALIUSA
3HAHUH

102 8

HOYPOUYHOE IIVTAHUPOBAHUE
10 KJIACC

N©
n/
n

Koan4yecTBo 4yacoB

Tema ypoka Bcer KoHTpoabH
0 ble padoThI

OCHOBHBIE

npaBUIIa

M300pakeHHs Ha
pPHUCYHKE

IIOCKOCTH, 1
napajuieIbHbIX
TIPSIMBIX
(oTpe3koB),
CepeIUHBI OTPEe3Ka
TlonsTus
CTEpEeOMETPHH:
TOYKa, MpsMas,
MJIOCKOCTb,
MIPOCTPAHCTBO.
OCHOBHBIE
paBUIIa
M300pakeHUs Ha
PHUCYHKE
IJIOCKOCTH,
napauIeTbHbIX
MPSIMBIX
(oTpe3koB),
CepeIUHBI OTpEe3Ka
[TonsTHs:
MepeceKaronrecs
IJIOCKOCTH, 1
MepeCceKaronuecs
npsiMast u

IMpakTHyeck
ue padoThl

Jara
U3y4yeH
usi

JJIeKTPOHHbIE
undgposbie
o0pa3oBarejibH
ble pecypcehl



IJIOCKOCTB;
HOJIyTIPOCTPAHCTB
0

[TonsTus:
nepeceKaronecs
IJIOCKOCTH,
MEepPECEKAOIINECS
npsiMasi u
IIJIOCKOCTb;
HOJIyIPOCTPAHCTB
0
MHoOrorpaHHuKy,
n300pakeHue
MPOCTEUIIINX
MIPOCTPAHCTBEHHBI
x uryp,
HECYIIECTBYHOIINX
00BEKTOB
MHOrorpaHHuKy,
n300pakeHne
MPOCTEUIIINX
MIPOCTPAHCTBEHHBI
x uryp,
HECYIIECTBYOIINX
00BEKTOB

AKCHUOMBI
CTEPEOMETPHUU U
TIepPBBIC CIEACTBUS
W3 HUX

AKCHUOMBI
CTEPEOMETPUU U
NIepBbIE CIEACTBUS
W3 HUX

10

AKCHOMBI
CTEPEOMETPHUU U
TIepPBBIC CIEACTBUS
n3 HuX. CrocoOs!
3aJIaHuUs TIPSIMBIX U
MJIOCKOCTEH B
MPOCTPAHCTBE.
O0o3HaueHHs
MPSIMBIX U
IUIOCKOCTEH
N3ob6paxenue
CeYeHUI




11

12

nUpaMuIbl, Ky0a u
IPU3MBI, KOTOPBIE
IPOXOJAT Yepe3 Ux
péopa.
Nzobpaxkenue
nepeceyeHust
MOJy4YEHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOCHHBIX
CEYCHUH pa3HbIMU
[[BETaMU
Nzobpaxkenue
CEYCHMIT
MUpaMuJIbl, KyOa u
MPU3MBI, KOTOPBIE
MPOXOJIAT Yepe3 ux
péopa.
Nzobpakenne
nepeceyeHust
MOJTYYECHHBIX
MIJIOCKOCTEM.
PackpamBanne
MOCTPOEHHBIX
CEUeHUH pa3HbIMU
[[BETaMU
N3o6paxenue
CEYCHMI
NUpaMUJIbl, KyOa u
MIPU3MBI, KOTOPBIE
HPOXOJAT Yepe3 Ux
pEdpa.
N300paxkeHue
IepeceueHUs
MOJTYYeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MIOCTPOCHHBIX
CEYECHUH pPa3HbIMU
[[BETaMHU

13

Nzobpaxkenue
ceueHun
NUpaMUJIbl, KyOa u
MIPU3MBI, KOTOPBIE
MPOXOJAT Uepes3 ux




14

15

16

17

18

19

pédpa.
Nzobpaxkenue
MepPECEUCHUS
MOJIYYSHHBIX
IJIOCKOCTEM.
PackpamBanue
MOCTPOEHHBIX
CEYEHUU pa3HbIMU
[[BETaMU

Merop cinenoB ais
MOCTPOCHHUS
CEYEHUI

Merop cnenoB ais
MOCTPOCHUS
CEUYCHU.
CaoiicTBa
nepeceueHui
TPSIMBIX H
IJIOCKOCTEN
Merop cinenoB ais
MOCTPOCHHUS
CEUYCHU.
CaoiicTBa
nepeceueHui
PSIMBIX U
MIJIOCKOCTEH
ITocTtpoenue
CEUYEHUIl B
nupamuje, Kyoe
10 TPEM TOYKaM Ha
pEbpax. Coznanue
BBIHOCHBIX
YepTEKEN U
3aMuch 1IaroB
MOCTPOCHHUS
[TocTtpoenue
CEUYEHUIl B
nupamuje, Kyoe
1o TpéM TOUKaM Ha
pébpax. Coznanue
BBIHOCHBIX
YEpTEXKEN U
3aIKCh I1aroB
MTOCTPOCHHUS
ITocTpoenue




CEYCHU B
nupamuie, Kyoe
110 TPEM TOYKAM Ha
péopax. Co3znanue
BBIHOCHBIX
yepTexen u
3aIKCh 1IaroB
MOCTPOCHUS

20

21

[Toctpoenue
CE4YCHUU B
nupamue, Kyoe
110 TPEM TOYKAM Ha
péopax. Co3znanue
BBIHOCHBIX
yepTexen u
3aMuch 11aros
MOCTPOCHUS
[ToBTOpeHue
IUTAHUMETPHHU:
Teopema o
IPONOPLUOHAIIBHBI
X OTpe3Kax.
ITonoOue
TPEYTOJILHUKOB

22

23

[ToBTOpEHNHE
MJIAaHUMETPUU:
Teopema Menenas.
Pacuersl B
CEUEHUsSX Ha
BBIHOCHBIX
yeprexax.
Ucrtopust pa3Butus
MJIAHUMETPUHU U
CTEpPEOMETPUH
KonTponpHas
pabota "AKCUOMBI
CTEepEOMETPHH.
Ceuenus"

24

Bzaumuoe
pacnosyioKeHnue
PSIMBIX B
MPOCTPAHCTBE.
CxpemmBaronuecs
psIMBIC.
[Ipu3naku




CKpEIIHBAIOIINXCSA
HPAMBIX.
[TapamiensHbie
HpsSMEIE B
IIPOCTPAHCTBE

25

Teopema o
CYyILLIECTBOBAHUH U
€MHCTBEHHOCTHU
PAMO
napasuiebHON
JIAHHOU IIPSIMOW,
MPOXOIALLEH uepe3
TOUKY
MIPOCTPAHCTBA U HE
JIeXKale Ha
JTAaHHOU MPSIMOiA.
Jlemma o
nepeceyeH
napauieIbHbIX
MPSIMBIX
MIJIOCKOCTBIO

26

27

[TapannensHOCTH
TpeX MPSAMBIX.
Teopema o Tpéx
napajuieIbHbIX
npsMeix. Teopema
0
CKpEIINBAIOIINXCS
MIPSIMBIX
[TapannensHoe
IIPOEKTUPOBAHHUE.
OcHoBHbIE
CBOMCTBA
napajuieJIbHOTO
IPOEKTUPOBAHUS.
N3o6paxenue
pa3HbIX (uUryp B
napasuiebHON
IIPOEKIINH

28

29

IlentpanbHas
IIPOEKLHUA. YTOI C
COHAIIPaBJIICHHBIMU
CTOpOHAMHU. YTOI
MEXy TPSIMbIMHU
3agayy Ha




JIOKa3aTeIbCTBO U
UCCIIEIOBaHHUE,
CBSI3aHHBIE C
pacroyioKeHEM
MPSIMBIX B
MIPOCTPAHCTBE

30

31

32

[lonsTus:
NapajuieJIbHOCTh
pAMON 1
IJIOCKOCTH B
MIPOCTPAHCTBE.
[Ipu3naxk
IapaJuIeIbHOCTH
pAMON 1
IJIOCKOCTH.
CaoiicTBa
napajuieIbHOCTH
IPSIMOH U
IJIOCKOCTH
I'eomerpuueckue
3a7a4d Ha
BBIYHCIICHUE U
JI0Ka3aTeIbCTBO,
CBSA3aHHBIE C
NapajieIbHOCTBIO
MPSIMBIX U
IIJIOCKOCTEN B
MPOCTPAHCTBE
[TocTtpoenue
CEYCHUS,
MIPOXOJIALLETO
yepes TaHHYI0
NpsIMYIO Ha
yepTexke u
IapajuIeIbHOTO
JIPYrod MpsIMOM.
Pacuér
OTHOIIEHUI

33

[TapamiensHas
IIPOCKLUA,
IIPUMEHEHHE I
IIOCTPOCHMUS
ceueHuit kyda u
napajulesIenunesa.
CaoiicTBa




napajuienenumena
U IIPU3MBIL

34

[TapamiensHbie
IJIOCKOCTH.
[Ipusnaku
napajjieIbHOCTH
JIByX TJIOCKOCTEHN

35

36

37

Teopema o
napajyIeIbHOCTH U
C€IMHCTBCHHOCTHU
IIOCKOCTH,
MPOXOIALLEH uepe3
TOUKY, HE
MIPUHAJICIKALILY IO
JTAaHHOM TIOCKOCTH
U CICJCTBHS U3
Heé

CBolicTBa
napauieIbHbIX
IUIOCKOCTEH: O
MapajyieIbHOCTH
MIPSIMBIX
nepeceueHust pu
MEPECEYCHUH JABYX
napasuieIbHbIX
IUIOCKOCTEH
TpeThen

CBolicTBa
napauieIbHbIX
IUIOCKOCTEH: 00
OTpe3Kax
napajuieIbHbIX
MPSIMBIX,
3aKJTIOUEHHBIX
MEXTY
napauieTbHbBIMU
IUIOCKOCTSMU, O
nepeceyeHn
IIPSIMOM C IByMS
napauieIbHbBIMU
IJIOCKOCTSIMU

38

[ToBTOpeHnue:
TeopemMa
[Tucdaropa Ha
IUIOCKOCTH




39

40

IToBTOpeHue:
TPUTOHOMETPHS
HPSIMOYT'OJIBHOTO
TPEYTroJbHUKA
CgoiicTBa Ky0a u
IIPSIMOYTOJIBHOTO
napajuliesienunena

41

42

43

Brruncnenune mina
OTPE3KOB B KyOe 1
IPSIMOYTOJIbHOM
napajuleJenumnene
[IepnienqukysspHO
CTb IIPSIMOM U
IIJIOCKOCTH.
[Tpuznak
NEepPHEHIUKYISIPHO
CTHU MPSIMOM 1
IIJIOCKOCTH
[IepnenaukyisspHO
CTb IIPSIMOM U
IIJIOCKOCTH.
[Tpuznak
NEepPHEHIUKYISIPHO
CTHU MPSIMOM 1
IJIOCKOCTH

44

45

Teopema o
CyIIECTBOBAHUU U
€IMHCTBEHHOCTH
IPSIMOH,
MPOXOIAIIEH uepe3
TOUKY
IIPOCTPAHCTBA U
MEPIECHIUKYJIIPHO
1 K TUIOCKOCTH
Ilnockoctu n
MEePIECHINKYIISPHbI
€ UM TIpSIMBIC B
MHOTOTPaHHUKAaX

46

47

[Iimockoct n
NEPIEHIUKYISPHbI
€ UM IIpsIMBIE B
MHOTOTpaHHHUKaxX
[lepnenaukymsp u
HAaKJIOHHAS.
ITocTpoenue




48

49

NEPIEHIUKYISIpa
U3 TOUKHU Ha
IPSIMYIO
[Iepnenpukyisap u
HAKJIOHHA.
[Toctpoenue
NepHeHIuKyspa
U3 TOYKHU Ha
IPSMYIO

Teopema o Tpéx
NEPIEHIUKYISPax
(mpsimMas u
oOparHas)

50

51

52

53

54

55

56

Teopema o Tpéx
NEPIEHIUKYIIAPax
(npsimast u
obparHas)

Yron mexnay
CKPEIMBAIOIIUMUC
A IPSIMBIMU
ITonck
NEPIEHIUKYIISPHBI
X MPSIMBIX C
IIOMOIIIBIO
NEPIEHIUKYISPHbI
X IUIOCKOCTEN
OproronanbHoe
IPOEKTUPOBAHUE
[TocTtpoenue
ceueHul Kyoa,
IIPU3MBI,
[IPaBUILHON
IIUPAMHUJIBI C
MIOMOIIIBIO
OPTOrOHAIBHOMN
MPOEKINU
[TocTtpoenue
ceueHul Kyoa,
IIPU3MBI,
[IPaBUIILHON
MIUPAMHUIBI C
MIOMOIIIBIO
OPTOTOHAIBHOM
MPOEKINU
Cummetpus B




IIPOCTPAHCTBE
OTHOCHUTEJILHO
IIJIOCKOCTH.
[Imockoctn
CUMMETpUH B
MHOTOTPaHHHUKAX

57

58

59

[Tpusnak
NEePHEHIUKYISAPHO
CTHU MPSIMOM U
IJIOCKOCTH Kak
CIIEJICTBUE
CUMMETpUU
[IpaBunbHbBIE
MHOT'OI'PaHHHUKH.
Pacuér
PacCTOSIHUM OT
TOUYKH J10
IJIOCKOCTH
[IpaBunbHbBIE
MHOTOTPaHHUKH.
Pacuér
PacCTOSIHUM OT
TOUYKH J10
IJIOCKOCTH

60

CniocoOb1
OIyCTUTH
MEePIECHINKYJIISAPHIL:
CUMMETpHS, CIBUT
TOYKH T10
napasuiebHON
IpsAMOit

61

62

63

Casur 110
HelapajuleJIbHON
IPSAMOH,
U3MEHEHHUE
paccTosHu
KonTponpHas
pabora "B3aumHoe
PacCIOJIOKEHHE
IPSIMBIX U
IIJIOCKOCTEN B
npocrpaHcTse”
IToBTOpEHHE: yron
MEXy TPSIMbIMHU
Ha IJIOCKOCTH,




TPUTOHOMETPHUS B
IIPOU3BOJIBHOM
TPEYTOJIbHUKE,
TeopemMa
KOCHHYCOB

64

65

IToBTOpeHue: yroia
MEXIY
CKpELIUBAIOIINMHUC
s IPSIMBIMU B
MIPOCTPAHCTBE
I'eomerpuueckue
METOJIbI
BBIYHCIICHUS yIJIa
MEXAY MPSMBIMU B
MHOT'OI'paHHHUKaX

66

67

JIByrpaHHbIil yroJ.
CBoiicTBO
JIMHEHHBIX YITIOB
JIByTPAHHOTO yTJia
[IepnenqukyisaspH
BI€ INIOCKOCTH.
CBoiicTBa B3aMHO
NEepPHEHINKYISPHBI
X IJIOCKOCTEH

68

[Tpuznak
NEepPHEHIUKYISAPHO
CTH TIJIOCKOCTEH;
TeopemMa 0 IpsIMoit
MEePECEUCHUS JBYX
IIJIOCKOCTEN
NepHEeHINKYISIPHBI
X TPEeTbei
IIJIOCKOCTH

69

IIpssMOyronbHBIMA
napajuleJIeuIesn;
KyO; U3MepeHus,
CBOMCTBA
IIPSAMOYTOJIBHOTO
napajulesenunena

70

Teopema o
JMaroHaaIn
IPSIMOYTOJIBHOTO
napaiesenunesa
U CIIEZICTBHE U3
HEE




71

CrepeomeTpryeck
HC U IIPUKIIATHBIC
3aJa4M, CBSI3aHHBIC
CO B3aMMHBIM
pacHoIoKeHUEM
HPSAMBIX U
IUTOCKOCTH

72

IToBTOpEeHue:
CKpEIIMBaIOIINeCs
HpsMEIE,
napajuiesibHble
MJIOCKOCTH B
CTaHJApPTHBIX
MHOTOTPaHHHUKaX

73

[Tapa
napasuieIbHbIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIIHNXCS
MPSIMBIX,
pacCTOSIHIE MEXTY
CKPEIIUBAIOIIUMHUC
sl IPSIMBIMU B
MPOCTHIX
CUTYaLMIX

74

Paccrosinue ot
TOYKH JI0
IUIOCKOCTH,
paccTOsHUE OT
NpsMOU 10
IUIOCKOCTHU

75

Brruucnenue
pacCTOSHUM
MEKIY
CKPEILLIMBAOIIMMUC
sl IPSIMBIMU C
ITOMOIIIBIO
MEePIECHANKYIIIPHO
U IIJIOCKOCTH

76

TpéxrpaHHbIi
yroJI, HEpaBEHCTBA
JUISL TPEXTPAaHHBIX
yroB. Teopema
[Tudaropa,
TEOPEMBI
KOCHUHYCOB H




CHUHYCOB JJIs
TPEXTPAHHOTO yIVIa

7

DIEeMEHTBI
chepudaeckoit
TCOMETPHH:
reofe3nyecKre
JIMHAM Ha 3eMIie

78

79

KonTtponbHas
pabora "VYribl u
paccrosiHus"
Cucremaruzanus
3HAaHUM
"MHOrorpaHHuK u
€ro AJIEMEHTHI"

80

81

[Tupamupa. Buast
nupamu/.
[IpaBunbHas
nupamMuaa
[Ipu3ma. IIpsamas u
HAaKJIOHHAas
MIPU3MBI.
[IpaBunbHas
npu3Ma

82

83

[Ipsamoit
napajuleJenunen,
IIPSIMOYTOJIbHBIN
napajuleNIenunen,
KyO

Brimykiisie
MHOTOTPAHHUKH.
Teopema Diinepa

84

85

Beimykiisie
MHOTOTPAHHUKH.
Teopema Diinepa.
IIpaBunbHbIE U
MOJTyTIpaBUIIbHbIE
MHOTOTPAaHHUKH
KonTponpHas
pabora
"MHororpaHHuku"

86

87
88

[TonsTne BekTopa
Ha IUIOCKOCTH U B
MPOCTPAHCTBE
CymMma BEKTOpOB
Pasnocts




BEKTOPOB

89

90

IIpaBuio
napajieenuIena
YMHOXEHHE
BEKTOpPA HA YHCIIO

91

92

93

Paznoxenne
BEKTOpa 1o 6asucy
TpEX BEKTOPOB, HE
JIe)KaIUX B OJHOU
IJIOCKOCTH
CxkansipHoe
MIPOU3BEAECHUE
Breruncnenue yrma
MEXIYy BEKTOpaMHU
B [IPOCTPAHCTBE

94

95

[Ipocreiimme
3a/1a4M C
BEKTOpaMU
[Ipocrenmme
3a/1a4u ¢
BEKTOpaMu

96

[Ipocreiiimne
3a/1auu ¢
BEKTOpaMU

97

98

[Ipocreiimme
3a/1auu ¢
BEKTOpaMu
0O00011eHue U
CHUCTEeMaTH3aIIH
3HAHUM

99

O06o061IEHNE U
cHUCTEMaTU3alUsI
3HaHUU

100

101

Htoropas
KOHTPOJIbHAS
pabora
Hrorosas
KOHTPOJIbHAS
pabora

102

O060061EHNE U
cHUCTEMaTU3aIUI
3HAHUH

OBLLEE
KOJIMYECTBO
YACOB I10

102




I[TPOTPAMME

11 KIIACC
KosunuecTBo yacoB DJIeKTPOHHbIE

Ne Jlara
uudpoBbie
n/  Tema ypoka Bcer Kourposbn IIpakTuyeck wu3y4eHU
oOpa3oBareJibH

n 0 ble padoTbl | He padoThI i
ble pecypchl

IToBTOpeHue
TEeMBbI
"Koopaunarsl
BEKTOpa Ha
IIJIOCKOCTH U B
npoctpancTae"

IToBTOpEHHE

TEMBI

"CxkanspHoe 1
IIPOU3BE/ICHUE
BEKTOpPOB"

IToBTOpEHHE
TEMBbI
"Bpruncnenue
yIJia MEeXKIY
BEKTOpaMu B
npocTpaHcTse"
[ToBTOpEHue
TeMbl "YpaBHEHUE
MIPSIMOH, 1
MPOXOJSAIIECH
yepe3 ABe TOYKU"

YpaBHeHue
IIOCKOCTH,
HOpMaJb,
YpaBHEHUE
IJTOCKOCTH B
OTpe3Kax

YpaBHeHue
IIJIOCKOCTH,
HOpMaJb,
ypaBHEHUE
IIJIOCKOCTH B
OTpe3Kax
BekropHoe
IIPOU3BEJICHUE

JInueiusie 1




10

HEPaBEHCTBA,
JIMHEMHOE
porpaMMHUpOBaH
ne

JInneiHpie
HEpPaBEHCTBA,
JIMHEIHOE
MpOrpaMMHUpPOBaH
ne
AHanuTu4deckue
METOBI pacyéra
yria Mexy
MPSIMBIMU B
MHOTOTPaHHHUKaX

11

12

AHanuTnyeckue
METObI pacyéTa
yIJIa MEeXKIY
INIOCKOCTSIMH B
MHOTOTPaHHHUKAX
®dopmyna
pPacCTOSIHUS OT
TOYKH 10
IUIOCKOCTH B
KOOpJIMHATaxX

13

14

15

Haxoxnenue
paccTosiHUM OT
TOYKH JI0
TIJIOCKOCTH B Ky0Oe
Haxoxxnenue
paccTosiHUM OT
TOUYKH /10
MIJIOCKOCTH B
[IPaBUIILHON
nupamMuie
KonTponbHas
pabota
"AHanuTUYECKas
reomeTpus”

16

17

CeueHus
MHOTOTPaHHHUKOB:
CTaH/IapTHHIE
MHOTOTPaHHUKH
Ceuenus
MHOTOTPAaHHHUKOB:
METO/I CJIEIOB




18

CeueHus
MHOTOIPAHHHUKOB:
CTaHJapTHbHIC
MJIOCKOCTH, 1
nepeceyeHust

MIPSIMBIX U

IUIOCKOCTEH

19

20

21

[TapannensHbie

MpsIMbIE U

IJIOCKOCTH: 1
napajuieJbHbIe

CEUCHHUS

[TapannenbHbie

MpsIMbIE U

IJIOCKOCTH: 1
pacuér
OTHOIIICHUH
[TapannenpHbie
MpsIMbIE U
TIJIOCKOCTH: YTJIbI
MEXITY
CKpEUIMBAIOIIUMHU
Csl IPSIMBIMH

22

[lepniennukynsipa
bIC MIPSIMBIC U
IUIOCKOCTH:
CTaHJapTHbHIC
napsl
MepIEHINKYISIPH
BIX IJIOCKOCTEN U
MPSIMBIX,
CUMMETpUU
MHOTOI'PAaHHHUKOB

23

[lepnenqukynsapx

bIC HpSIMI)Ie n
TIIOCKOCTH: 1
Teopema o Tpex
IIEPIEHIUKYIISIpax

24

25

[lepnenaukynspx

bl MPSIMbIE U
MJIOCKOCTH:
BBIYMCIICHUS

JUTHH B
MHOTOTPaHHHKAX
[ToBTrOpeHue: 1




IO/
MHOTOYTOJIbHUKOB
, hopmyIibl 15
TUIOIIAICH,
COOOpaKCHHUS
nogoous

26

[ToBTrOpenue:
TUTOIIAIH
MHOTOYTOJIbHUKOB
, bopmyner st
TUIOIIACH,
COOOpaKeHHUS
noao0us

27

28

29

[ToBTrOpenue:
IO
MHOTOYTOJILHUKOB
, bopmynsr st
TUIOIIAICH,
COOOpaKCHHUS
moao0ust
[Lnomanu
CeUYeHUI
MHOTOTPaHHHUKOB:
IO
MOBEPXHOCTEM,
paspe3aHus Ha
YacTH,
COOOpakeHH s
nogoous
[Tnomanu
CEYECHUN
MHOTOIPAHHHUKOB:
VR () 116:D10
IOBEPXHOCTEM,
paspesaHus Ha
4acTH,
COOOpakeHH s
nogoous

30

31

KontponbsHas
pabora
"[ToBTOpenue:
MHOTOTPaHHUKH,
CeueHus
MHOTOTPaHHUKOB"
O0BéMm Temna.




32

O6bveMm
PSIMOYTOJILHOTO
napasuiesienumnena
3agaun 00
YVIBOCHHH Ky0a, 0
KBaJparype Kyoa;
O TPUCEKIIUU yIJIa

33

Crepeomerpuuec
KM€ 3aJ1auH,
CBSI3aHHBIC C
00BEMOM
IIPSIMOYTOJILHOT'O
napajuiesienunesna

34

35

[Tpuxnagaeie
3a7a4u,
CBSI3aHHBIE C
BBIYMCIIEHHEM
00BéMa
MPSIMOYTOJBHOTO
napasuiesienuresa
O0BEM mpsiMoit
MIPU3MBI

36

37

CrepeomeTpuuec
KHe 3a/1a4H,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BbEMOB IIpSIMON
TIPU3MBI
[TpuxnagHeie
3aa4m,
CBSI3aHHBIE C
00BbEMOM TIPAMOIA
MIPU3MBI

38

Breruucnenue
00BEMOB TEI C
IIOMOIIIBIO
OITPENEIIEHHOTO
HMHTETpaJia.
O0BEM
HaKJIOHHOM
MIPU3MBbI

39

Breruucnenue
00BEMOB TeN C
ITIOMOIIILIO
OIPENIEIIEHHOTO




40

41

WHTETpaa.
O0beM

MU PAMH/TBI
®dopmyna o0bEMa
MUPAMH/IBI.
OTtHomeHne
00BEMOB
MUpaMU/I, C
00IIUM yTIIOM
®dopmyna o0bEMa
MUPAMH/IBI.
OTHoleHue
00beMOB
MUpaMuU/I, C
O0IINM yIJIOM

42

Crepeomerpuuec
KHe 3a7a4u,
CBSI3aHHEBIE C
00BéMaMu
HaKJIOHHOM
MIPU3MBI

43

44

Crepeomerpuuec
KHe 3a7a4u,
CBsI3aHHBIE C
00BbEMaMu
MUPAMUIBI
[Tpuxnagueie
3aJIavu 110 TEME
"O0BEMBI TENT",
CBSI3aHHEBIE C
00BEMOM
HaKJIOHHOM
MIPU3MBI

45

IIpukiagaeie
3a/1a4M 110 TeMe
"O0BEMBI TENT",
CBSI3aHHBIE C
00BbEMOM
MIUPaMMU/IBI

46

47

IIpumeHeHue
00BEMOB.
Beruucnenue
paccTosiHus 10
IUIOCKOCTH
KonTponbHas




pabota "O0béM
MHOTOrpaHHHKa"

48

Hummaapuyeckas
MMOBEPXHOCTb,
oOpa3yromue
HWIMHAPUYECKON
MMOBEPXHOCTHU

49

Humuaap.
[Ipsmoit
KpyroBOi
LHATTUHIP.
IInomans
MMOBEPXHOCTHU
HWIMHAPA

50

51

Konnueckas
TTOBEPXHOCTb,
oOpazymoiue
KOHHUYECKOM
MTOBEPXHOCTH.
Konyc
Ceuenue koHyca
IUIOCKOCTBIO,
napasieIbHON
IUIOCKOCTH
OCHOBAHHSI

52

VYceu€Hublit
KOHYC.
N3o6paxenue
KOHYCOB H
YCEUEHHBIX
KOHYCOB

53

54

55

IImomane
OOKOBOI
MMOBEPXHOCTH U
TIOTHOM
MMOBEPXHOCTHU
KOHYycCa
IInomane
OOKOBOI
MMOBEPXHOCTH U
MOJTHOM
MMOBEPXHOCTHU
KOHYycCa
Crepeomerpuyec
K€ 3aJ1a4’ Ha




JI0Ka3aTeIbCTBO U
BBIYMCIICHUC,
MMOCTPOCHUEM
CEUYCHUH
LUJIMHPA,
KOHYyCa

56

Crepeomerpuuec
KM€ 3aJ]a4i Ha
JI0Ka3aTeIbCTBO U
BBIYMCIICHHUE,
MIOCTPOCHUEM
CEeYEHUN
LYJINHPA,
KOHycCa

57

58

IIpuknagueie
3aJ1a4y,
CBsI3aHHBIE C
LWIAHAPOM
[Ipukianseie
3aJ1a4u,
CBSI3aHHBIE C
HWIMHAPOM

59

Cdepa u map 1

60

Ilepeceuenne
chepsl 1 mapa ¢
IIJIOCKOCTBIO.
Kacanue mapa n
cdepsl
MI0CKOCTHIO0. Brj
1 u300paxxeHne
mapa

61

IIepeceuenue
cdepsl U 1mapa ¢
IIJIOCKOCTBIO.
Kacanue mapa n
cdepbl
MI0CKOCTHIO0. Brj
1 u300paxxeHne
mapa

62

63

YpaBHeHue
cdepsl. [Inomans
cdepsl u e
qacTei
Cummerpust
cdepsl U mapa




64

65

66

Crepeomerpuyec
KM€ 331241 Ha
JI0Ka3aTeNbCTBO U
BBIUUCIICHHE,
CBSI3aHHBIE CO
chepoit u mapom,
MOCTPOEHUEM HX
CEUYEeHUI
IJIOCKOCTBIO
Crepeomerpuyec
KM€ 331241 Ha
JI0Ka3aTeNbCTBO U
BBIUUCIICHHE,
CBSI3aHHBIE CO
chepoii u mapom,
MOCTPOEHUEM HX
CEUYEeHUI
IUTOCKOCTBIO
[Ipukianseie
3aa4H,
CBSI3aHHBIE CO
chepoii u mapom

67

68

IToBTOpEHHE:
OKpPY>KHOCTb Ha
IUIOCKOCTH,
BBIYMCJICHUS B
OKPY>KHOCTH,
CTaH/IapTHHIE
nogoous
Pazmunsblie
KOMOMHAIIMHU T
BpalleHUs U
MHOTOTPaHHHUKOB

69

70

3agaun Mo TeMe
"Tema u
MMOBEPXHOCTHU
BpateHus"
3agaun 1Mo Teme
"Tena n
MMOBEPXHOCTHU
BpaleHus"

71

KontponbsHas
pabora "Tena u
MTOBEPXHOCTH
BpaiieHus"




72

O6BeM
HWIAHAPA.
Teopema 06
00BbEME psIMOTo
LUINHIPA

73

74

Brrancienue
00BEMOB TeN C
ITOMOIIILIO
OIPEIEIIEHHOTO
WHTEerpaa.
O0BEéM KoHYyCa
IInomamgu
OOKOBOM U
MOJTHOM
MTOBEPXHOCTHU
KOHYycCa

75

Crepeomerpuyec
KUe 3a/1a4u,
CBJ3AaHHBIC C
BBIYHUCJICHHUCM
00BEMOB
LUIMH/IpA,
KOHYycCa

76

77

78

[Ipuknagueie
3aJlauu 10 TeMe
"O0bEMBI U
IJI0LIa I
MOBEPXHOCTEN
Ten"
O06béM mapa u
11apOBOTO
cekropa. TeopeMa
00 00BéMe mapa.
[Tnomane chepsl.
Crepeomerpuuec
KM€ 3aJ1auH,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB 11apa,
11apOBOTO
CerMeHTa u
11apOBOTO
CeKTopa
[TpuxnagHeie
3aJ1auu 10 TeMe




79

"O0BéMbI TEI",
CBSI3aHHBIE C
00bEMOM 1m1apa u
ILIOIIALIO0
cdepsl.
CooTHoIICHHA
MEXITY
IUIOIIAISIMHU
MOBEPXHOCTEUN U
00béMamu
MMOTOOHBIX TEI
ITogoOHnble Tena B
MIPOCTPAHCTBE.
H3menenue
o0BéMa ipu
ogo0uu.
Crepeomerpuuec
KHe 3a/1a4u,
CBSI3aHHBIE C
BBIYHCIICHHEM
00BEMOB T U
IIoaaei
MOBEPXHOCTEH

80

81

82

KontponbHas
pabora
"[Tnomanu
MMOBEPXHOCTH U
00BEMBI KPYITIBIX
Ten"
JBr>xeHus
MIPOCTPAHCTBA.
OTtoOpakeHus.
JBuxkeHus u
paBeHCTBO (uUryp.
OO0mmue cBoiicTBa
NBIDKCHUHU

Bunnl nBmkeHuii:
MapajyIeIbHbINA
MepeHoc,
LIEHTpaJbHas
CUMMETpHS,
3epKaJibHast
CUMMETPHSI,
MTOBOPOT BOKPYT
psAMOI




83

84

[Ipeobpa3zoBanus
nonobus. [Tpsimast
u cdepa Ditnepa
I'eomeTpuueckue
3aJa4M Ha
MIPUMEHEHHE
JIBYDKCHUS

85

86

KontponbHas
pabora "BekTophl
B IIpOCTpaHCTBE"
O6o06miaromiee
noBTopenue 11
MOHSTUH U
METOZIOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEeMaTHU3alus
3HAHUM:
"[TapamienbHOCTD
MPSIMBIX H
IIJIOCKOCTEN B
npoctpancTae"

87

Oo6o61aromiee
noBropenue 11
MOHATUHN U
METOZIOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEeMaTU3alus
3HAHUM:
"BexTops! B
IIpoCTpaHCTBE"

88

89

Ob6o0maromiee
noBTopenue 11
MMOHSTUH U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEMaTH3aLIHs
3HAHUM:
"BexTopsl B
IpocTpaHCTBe"
Ob6o061matonee
nosropenue 11
MMOHSTHH U




METOZIOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTEMaTH3aLIHs
3Hanuii: "O0bemM
MHOTOTpaHHUKA"

90

O6o0maromiee
noBropenue 11
MOHSTUH U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEMaTH3aLIHs
3HaHui: "O0beM
MHOTOTpaHHUKA"

91

92

Oo6o61aromiee
noBropenue 11
MOHATUH U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
cHCTEMATH3aIUs
3HAHHI:
"[Timomann
MTOBEPXHOCTH H
00BEMBI KPYTJIBIX
Ten"
O6o06maromee
noropenue 11
MOHSATUH U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CHCTEeMAaTH3aI1s
3HAHH:
"ITnomanu
MMOBEPXHOCTH U
00BEMBI KPYITIBIX

TCI

93

94

Hroronas
KOHTpPOJIbHAs
pabora
HUtorosas
KOHTPOJIbHAS
pabota




95

96

[ToBrOpEeHue,
o0o01ieHue u
CUCTEMaTh3aLus
3HAHUU
Hcropus
pa3BUTHUsA
CTEpPEOMETPUU
KaK HayK{ U €€
pOJIb B pa3BUTHHU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHUI

97

Ucrtopus
pa3BUTHUs
CTEpEOMETpUU
KaK HayKH U e€
pOJIb B pa3BUTHHU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus
pa3BUTHUs
CTEpEOMETpUU
KaK HayKH U €€
pOJib B Pa3BUTHH
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus
pa3BUTHS
CTEpPEOMETPUU
KaK HayKH U e€
pOJIb B pa3BUTUU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

100

Hcropus
pa3BUTHS
CTepEeOMETPUH
KaK HayKH U e€
POJIb B Pa3BUTHH




COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus

pa3BUTHUsA
CTEpPEOMETPUU

KaK HayK{ U €€

101  ponb B pa3BUTUH 1
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

Ucrtopus

pa3BUTHS
CTEpEOMETPUU

KaK HayKH U e€

102  ponb B pa3BUTHH 1
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUM

OBLLEE
KOJIMYECTBO
YACOB T10
[TIPOI'PAMME

102 8 0

YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

['eomerpusi: 10-11 — e kinaccol: yrnyoneHHbIN ypoBeHb: yueOHuk/JI. C. AtaHacsH,

B. ®@. byty30B, C. b. Kangomues — M.: IIpocsenienue, 2020.

METOAUYECKHUE MATEPHUAJIBI U151 YUUTEJIA
['eometpus: 10-11 — e knacceol: yrnyOneHHsbli ypoBeHb: yueouuk/JI. C. AranacsH,

B. @©. byry3os, C. b. Kagomues — M.: IIpocsemenne, 2020 KoHTposnbHO-



n3MepuTenbHbie Mmatepuansl. [eomerpus. 10-11 kimacc/Coct. A. H. Pypykun. — 2-

e u3., mepepaod.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://ilib.mccme.ru;

2. http://window.edu.ru/library;

3. http://www.problems.ru/;

4. http://kvant.mccme.ru/;

5. http://www.etudes.ru/. .



http://ilib.mccme.ru/
http://window.edu.ru/library
http://www.problems.ru/
http://kvant.mccme.ru/
http://www.etudes.ru/

