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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBnsieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPETHETO
o0miero oOpa3zoBaHus, TaK Kak 00ECIeUnBaeT BO3MOKHOCTb U3yUEHUS TUCIUTUINH
€CTECTBEHHO-HAYYHON HANpaBICHHOCTH M MPEIMETOB TI'yMaHUTAapHOIO ILMKIIA.
[lockonmpky ~ JOTMYECKOE€  MBIIUIEHHE,  (OpMUpPYEMOe€  HpU  U3Y4YEHUHU
00y4aroIMMHUCS TTOHATUHHBIX OCHOB T'€OMETPHUH, MPHU JT0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUU IIETIOUKH JIOTHUECKUX YTBEPXKIACHHUM MPU PEHICHUH T'€OMETPUUECKUX
3aja4, YMEHHE BBIABUTaTb W ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCS MPU PELICHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIa, B YACTHOCTH
puznyeckux 3anad.

Ileaxs ocBoeHus mporpammbl  ydyeOHOro Kkypca «l'eomerpusi» Ha
yIiyOJEHHOM YPOBHE — Pa3BUTUE MHIUBUYAIBHBIX CIOCOOHOCTEN 00y4aroIInXcs
IpyU M3YYEHUM TE€OMETPUM, KaK COCTaB/MIOIIEH MpeaMeTHOl  obnactu
«MaremaTuka U HHPOpMaTHKa» Yepe3 oOecreyeHre BO3MOKHOCTH PUOOpETEHHUS
U UCHOJb30BaHUS Oojiee TIyOOKMX TIE€OMETPUYECKHMX 3HaHWM U JIeHCTBUH,
CHEIU(PUIHBIX TEOMETPUH, U HEOOXOTUMBIX ISl YCIIEITHOTO MPO(ecCHOHAIBHOTO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIME 3a7a4aMHu Kypca TE€OMETPHUH Ha YIIyOJIEHHOM YpOBHE,
pacIIMpPSIIOUIMMH U YCUJIMBAIOIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

— pacmmpeHue NpeJCTaBICHUs O TEOMETPUH KaK 4aCTH MUPOBOM KyJIbTYpPbl
1 (OPMUPOBAHUE OCO3HAHUS B3AUMOCBS3H FT€OMETPUH C OKPYKAIOIIUM MUPOM,;

— (opmupoBaHue MpenCTaBICHUS O MPOCTPAHCTBEHHBIX (UTYpax Kak O
BOXHEUIINX MaTEeMaTHUYECKUX MOJENSX, IMO3BOJISIIONIMX OMUCHIBATh W H3ydaTh
pa3HbI€ SABJICHUS OKPY>KAIOIIET0 MUpa, 3HAaHUE MOHATUIHOIO anmnapara 1o pasaeny
«CtepeomeTpus» yueOHOro Kypca reOMETPUH;

- (opmupoBaHue  yMEHMsS ~ BJIaJE€Th  OCHOBHBIMH  MOHATHSAMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
dopMynT M yMeHHWE MX MPHUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbI M HAaXOIUTh
HECTAHJIAPTHBIE CIIOCOOBI PEIICHNUS 3a/a4;

- (opmupoBaHue yMEHHs pacro3HaBaTh Ha dYepTexax, MOJAEIIX U B
peaJlbHOM MHpE MHOTOTPaHHMKM W Teja BpallleHHs, KOHCTPYHPOBATH
reoMeTpUYECKUe MOJIEIH;

- (opmupoBanue IOHUMAaHUS BO3MOKHOCTH aKCHOMATHYECKOTO
MOCTPOCHUSI MaTeMaTHYeCKHX Teopui, (OPMUPOBaHHWE TOHWUMAHUS POJHU
aKCMOMATHUKH MPU MPOBEACHUN PACCYKICHUMH;

— (opmupoBaHuE yMEHHUS BIAJETh METOJAMH JOKA3aTeIbCTB U aJlTOPUTMOB
pElIeHUs], YMEHHUSI MX TMPUMEHSTh, MPOBOJAUTH JOKAa3aTEIbHBIE PACCYXICHUS B
XOJI€ pELIEHMs CTEPEOMETPUUECKHX 3a/1a4 U 3a]1a4 C IPAKTUYECKUM COJIEPIKaHUEM,
(opMupOBaHHE TPEACTaBIECHHUS O HEOOXOIMMOCTH JOKa3aTebCTB  IpU



000CHOBAaHMU MAaTEMATHUYECKUX YTBEPKACHUN U POJIM aKCHOMAaTUKU B IPOBEICHUU
JNEAYKTUBHBIX PacCyKICHUM;

— Ppa3BUTHME U COBEPLICHCTBOBAHWE WHTEUIEKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEN 00yYaromMXcsl, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIILCKUX
yYMEHUH, KpUTUIHOCTU MBIILJICHUS, UHTEPECa K U3YYCHHUIO T€OMETPUH;

- (opmMupoBaHue (GyHKUIMOHAIBHOM  TPaMOTHOCTH,  pPEJIEBAaHTHOMN
r€OMETPUU: YMEHHUS pacClO3HaBaTh MPOSBICHUS TEOMETPUYECKUX TOHSITHUH,
OOBEKTOB W 3aKOHOMEPHOCTEM B pEaNbHBIX KU3HEHHBIX CHUTyallUsX U TpU
M3YYCHUHU JAPYTUX Y4eOHBIX TMPEAMETOB, NPOSBICHHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, MOJEIMPOBAHUA  pEANbHBIX  CHUTyallud, MCCIEIOBaHUA
IOCTPOEHHBIX MOJIEEH, MHTEPIIPETALIUN MTOJTYUYEHHBIX PE3YIbTATOB.

OCHOBHBIMU COICPKATENFHBIMU JIMHUAAMU Y4eOHOTO Kypca «['eomeTpus» B
10-11 «kmaccax sBistorcs:  «[IpsiMple W TUIOCKOCTH B TPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «/{BIXKEHHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
HOHATUSMUY, PEIIEBAHTHBIMU T'€OMETPUH HA YIIyONIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJEP)KATEIbHBIM JIMHUSAM Y4YeOHOro Kypca, a
(opMHpOBaHHE JIOTMYECKUX YMEHHMI  pacupenensiercs He  TOJBKO 110
CoJiepKaTeNbHBIM JIMHUSAM, HO U 10 rojgaM oOyueHusi. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE TPEAMETHBIM pe3ysibTaTaM ocBoeHusl DenepanbHON paboueit
MPOrpamMMBbl, pacHpeleNEHHbIM MO ToJaM OOyYeHHs, CTPYKTYpPUPOBAHO TAKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIIUAIBHBIM BOIIPOCaM 00yYarouuecs
oOpamjaJiuCch ~ HEOJTHOKPATHO. ITO  TO3BOJSIET OpPraHUW30BAaTh  OBJIAJICHUE
reOMETPUUYECKUMHU MOHATUSIMHU U HaBBIKAMHU OCJIEJOBATENBHO U MMOCTYNATENBHO, C
cOOJII0ICHUEM MPUHIMIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YyYarOIUXCsl, paclupss U yrayomusis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3yYEHHUIO T€OMETPUM Ha YIIyOJIEHHOM YPOBHE IO3BOJISET:

co3maTh yciuoBus it auddepeHmanuu  oOy4eHHs, TOCTPOCHUS
UHAUBUIYAJbHBIX  00pa3oBaTEIbHBIX MporpamMMm, OOeCleyuTh yriayOnéHHoe
M3y4YEeHHE T€OMETPUH KaK COCTaBJISIONIeH yueOHOro npeamera «MareMaTukay;

HOJrOTOBUTH OOYyYaOUMXCSd K MNPOAODKCHHUIO HM3YyYEHHUS MaTEeMaTHKU C
y4€ToM BbIOOpa Oyayuied mpodeccuu, obOecrnieurBas MPEEMCTBEHHOCTh MEXITY
0o01muM ¥ npodeccuoHaIbHbEIM 00pa30BaHUEM.

Ha wusyuenune yueOHoro kypca «l'eomerpus» Ha yriyOJéHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 yaca B Hememto), B 11 kimacce — 99
yacoB (3 Jaca B HEJIENIO).



COAEPKXAHUE OBYYEHUA
10 KJIACC

IIpsiMmble M VIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATUS  cTepeomeTpud. Touka, mpsAMas, IIOCKOCTb,
npoctpancTBO. [loHsTHE 00 aKCHOMAaTHYECKOM TOCTPOECHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosoXKeHHE MNpsSMBIX B IIPOCTPAHCTBE: IEpECEKarOLIUecs,
napaJieibHbIE M CKpellMBaromyecs mnpsmbsle. lIpU3Haku CKpelMBarOMMXCs
npsMbIX. [lapannenbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MAPAJIIEIbHBIE
IPSIMBIE B IPOCTPAHCTBE, NAPAJUIEIIBHOCTD TPEX MPSAMBIX, ITAPATUIEIIBHOCTD IPSIMOMN
U 1uiockocTu. [lapanienbHoe M IEHTpaJbHOE NPOEKTUPOBAHUE, H300pakeHHe
¢uryp. OcCHOBHbBIE CBOMCTBa MapajlIENbHOIO NpPOeKTUpoBaHus. M3o00paxeHue
¢Guryp B mapajuiesbHON MPOEKUUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEKy NMPSAMBIMH B MPOCTpaHCTBE. [lapamienbHOCTh IOCKOCTEN: MapajieIbHbIE
IJIOCKOCTH, CBOKCTBA IapajuIeIbHBIX IIJIOCKOCTEH. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTHU: TETpaj’Ap, HapaliesenuIe],
MMOCTPOCHUE CCUCHUU.

[leprieHIUKYJISAPHOCTD IPSIMOM U IUIOCKOCTH: NEPIIEHIUKYIISIPHBIC IPSIMBIC B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIBHBIE W IEPHEHIUKYJSIPHBIE K IIIOCKOCTH,
MPU3HAK NEPNEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MIEPIICHIUKYJISIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHUE.
IleprieHIMKYJISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH J10 IIJIOCKOCTH, PACCTOSHUE
OT MmpsMOM A0  IJIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  IUIOCKOCTb.
IleprieHIMKYISAPHOCTh  IJIOCKOCTEW:  NPU3HAK  IEPIECHIUKYJAPHOCTH  JBYX
mrockocTer. Teopema o TpEX NEPNEHIUKYIISAPAX.

Yrael B NpOCTPAHCTBE: Yroa MEXAY NMPSMOW U IIOCKOCTHIO, IBYTPAaHHBIN
YIOJI, JIMHEWHBIN yroJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIC YTJIbI.
CBoiicTBa IUUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoilicTBa IUIOCKUX U
JNBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHUKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npusMa, rnpsimMasi 1 HakJIOHHasl pU3Mbl, OOKOBasi U MOJIHASL TTOBEPXHOCTh MPU3MBI.
[Tapamnenenurien, nOPSAMOYTOJIBHBIA — Napajvleenune]] YW  €ro  CBOMCTBA.
Kparvaiimne mnmyTm Ha TMOBEpPXHOCTM MHOIOrpaHHHKA. Teopema Ounepa.
IIpoctpanctBeHHass TteopeMa Iludaropa. Ilupammpa: n-yrojapHas mnupamuna,
npaBWibHas W yceu€HHas mnupamuabl. CBoiicTBa peéOep M OOKOBBIX TpaHeil
IIpaBWJIBHOW NHpamuzabl. [IpaBuibHbIE MHOTOIDAHHUKM: NPABUIIbHAA INPU3MA U



NpaBUjbHAs MNUpaMUJa, NPAaBWIbHAS TPEYrojbHAas NUpaMuia W I[PaBUIbHBIN
TeTpasap, KyO0. IlpeacraBieHue O mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTa’Jp,
JOJIEKa’Ip U UKOCadIp.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: péOpa, JAMaroHaiu, YIJIbL.
[Inomans OOKOBOW IOBEPXHOCTH W IOJHOW MMOBEPXHOCTH MPSIMOM IPHU3MBI,
IUIOIIAJIb OCHOBaHWI, TeopeMa O OOKOBOIl IMOBEPXHOCTH NPSIMON MPU3MBIL.
[Inomany OOKOBOM NOBEPXHOCTM U TOBEPXHOCTH HPABUIBHOW MHpPaMUJbI,
TEOpeMa O IUIOLAAN YCEYEHHON MMPAMU/IBI.

CummeTprs B TNPOCTPAHCTBE. ODJEMEHThl CUMMETPUU IPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpHs B MNpPaBHWIBHOM MHOTIOTPAHHHUKE: CHMMETPUS
napajuiejenuneaa, CUMMETPHs NpPaBUIBHBIX MPU3M, CHUMMETPHUS NPABUIBHOU
IUPAMHUIBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOTO
BEKTOPa, BEKTOpPHl KOJUIMHEApPHBIE, COHAIPABICHHBIE W MPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIOKEHHE
U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
gyucio. CBoicTBa clloKeHUsT BEKTOpoB. CBONCTBA YMHOKEHHUSI BEKTOPA HA YHCIIO.
[lonsiTME KOMIUTaHApHBIE BEKTOPHI. [I[pU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
IIpaBuno mapamwtenenunena. Teopema O pPa3IOKEHUH BEKTOpa IO TpEM
HEKOMIUIaHApHbIM  BekTopam. lIpsMoyronpHas  cucremMa  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsi3b MEXIy KOOpPAMHATAMM BEKTOpA U
KOOpJIMHAaTaMHd TOYEK. YTOJN Mexay BekTopamu. CKalspHOE IPOU3BEICHHE
BEKTOPOB.

11 KJIACC

Tesa Bpalenus

[TonsiTust: UMIMHApPUYECKass MOBEPXHOCTb, KOHUYECKash MOBEPXHOCTH,
chepuueckas MOBEPXHOCTb, OOpa3yollue TMoBepxHOcTe. Tena BpalleHus:
HWIMHIpP, KOHYC, yCEU€HHBIH KOHyC, cdepa, map. B3auMHoe pacronoxeHue
cheppl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. CumMmeTpus cdepbl u
nrapa.

O6béM. OcHoBHBIE cBOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIBHOTO TMMapajjiesnienumnena u ciaenctsus u3 He€. OO0bEM mpsiMOU U
HAKJIOHHON NPU3MbI, HWIMHJpA, MUpaMuabl U KoHyca. O0BEM I1apa U MIapoBOTO
CErMEHTA.

KomOuHanuy Ten BpauieHuss U1 MHOTOrpaHHuKoB. IIpusma, BnucaHHas B
LWINHJpP, OIMCaHHas okosio uuiauHapa. llepeceuenwe cdepsl u 1mapa ¢



miockocTeio. Kacanme mapa u cdepsl miockoctbio. [loHATHE MHOrOrpaHHHKa,
OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpalICHUSI.

[Inomans MOBEepXHOCTH LWIMHAPA, KOHYCA, IUIOMAab chepbl U €€ JacTeil.
[Tonobue B mnpoctpaHcTBe. OTHOILIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nono6usix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. Pemienue 3amad Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHnue ceyeHUd MHOTOTPAHHUKOB W TEJ BpALCHUS: CEUYEHUs
UuauHApa (HmapajuielbHO W HEPHIEeHIUKYJISIPHO  OCH), CEYEHHs KOHyca
(mapasnienbHblE OCHOBAHHMIO M NPOXOJAIIME YEpe3 BEPIIMHY), CEYEHHUs WIapa,
METOABl  IIOCTPOEHHsI  CEYEHMI: METOJ  CJIEA0B, METOJ  BHYTPEHHErO
IPOEKTUPOBAHHUS, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

Bektoppr B mpoctpaHcTBe. Omepauuu Haj  BeKTopamu. BektopHoe
YMHOXEHHE BEKTOpOB. (CBOMCTBA BEKTOPHOrO yMHOXeHudA. lIpsMoyronpHas
cucTeMa KOOpAHMHAT B npocTpancTBe. KoopaunaTel BekTopa. Pasznoxxenue BekTopa
no Oasucy. KoopanHaTHO-BEKTOpPHBIA METOJ MpPH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

JIBUKeHs] B IPOCTPAHCTBE

JBuxenust npoctpancTtBa. OtoOpakeHus. J[BUykeHUS U paBEHCTBO (uryp.
OO6uue cBoicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauieNbHBIA TEpPEeHoC,
LEHTpaJbHAsl CUMMETpUS, 3€pKajibHas CUMMETPHs, MOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus nogodus. [psamas u cepa Diinepa.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YyYaIOErocs Kak aKTUBHOTO
M OTBETCTBEHHOTO WJI€HAa POCCHUICKOTO OOIIecTBa, MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SIBJICHUH,
poLeayp TPaXXAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMO/JICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMU B COOTBETCTBHUM C HX
GYHKIUSIMUA U HA3HAYECHUEM;

2) MAaTPHOTHYECKOE BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON MIACHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSAIIEMY POCCHUUCKOM MaTEeMaTHKH, IIEHHOCTHOE OTHOIICHUE K
JOCTHKECHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMAaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE JTUX JOCTIDKCHHM B JPYTHX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMUKHY;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoia, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUECKOIO MOBEACHUS, CBSI3AHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHKEHUUW HayKu M JIeITeIHbHOCThIO YYEHOTO, OCO3HAHUE
JIUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO OYAYIIIEro;

4) 3cTeTn4YecKoe BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs 3CTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HUM, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM aCTIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢puznyeckoe BoCIUTAHHE:

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHATh MaTeMaTUYeCKUE 3HaHUS B
MHTEpecax 3JI0pOBOro v 0€30MacHOro 00pas3a KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 370pOBbIO (370pOBOE MUTAHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUU U
OTIIbIXa, peryisipHas (u3nvecKas aKTUBHOCTH), (PM3HMUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHITHUSX CIIOPTUBHO-03/I0POBUTEIHHOM I€SITEILHOCTHIO;

6) Tpy10BO€E BOCIIUTAHHE:

TOTOBHOCTh K TPYyAYy, OCO3HAHHME IIEHHOCTU TPYAOJIIO0Us, HHTEpEC K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOW  JCATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeld npodeccur U pealr30BbIBATH COOCTBEHHBIE IKU3HEHHbIE IUIAHBI,
FOTOBHOCTh W CIHOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO |



caMOOOpa30BaHMIO Ha TMPOTSHDKEHUHM BCEW JKU3HU, TOTOBHOCTh K aKTHBHOMY
YYACTHIO B PEIICHUU IPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAIPABICHHOCTH;

7) IKOJIOTHYECKOE BOCIIMTAHME:

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYyJIbTYypbl, MOHMMAaHHUE BIUSHUA
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IPUPOJHON M COLUAIBHOU
Cpelibl, 0CO3HAHUE II00ANTBHOTO XapaKTepa dKOJIOTMUECKUX MpoOsieM, OpUEHTAIUS
HAa TMPUMEHEHHE MAaTeMAaTHMYeCKMX 3HAHWM [JIs pelieHus 3a1ad B 00yacTu
OKPYKAIOLEH Cpenapl, IUIAHUPOBAHUE TIOCTYNIKOB M OLEHKUM HX BO3MOXKHBIX
IIOCJIEACTBUN JIJIS1 OKPYKAIOIEH CPEeIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

Cc()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M  OOIIECTBEHHOW  MpPaKTUKH, [OHUMaHUE
MaTeMaTUYeCKOM HAayKH Kak c(epbl 4YeIOBEYECKON IeATEIbHOCTH, 3TaloB €€
Pa3BUTUS M 3HAYUMOCTH JUIA Pa3BUTUS LUBUIM3ALMH, OBJIAJACHUE S3BIKOM
MaTEMaTUKU M MaTEMaTUYECKOM KyJIbTYpOH KaK CpEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTb OCYUIECTBIIATh IPOEKTHYI0 M HCCIIEIOBATENILCKYIO JEATEIBHOCTD
WMHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEIAMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHBbIE YHUBEPCATbHBIE YUeOHbIe 1elicTBUSA

ba3zoBble 1ornyeckue AecTBUA:

- BBISIBJISITH M XapaKTePHU30BaTh CYIICCTBEHHBIC TPU3HAKA MATEMATHYCCKUX
00OBEKTOB, TIOHATHH, OTHOIICHWHA MEXAYy TMOHATHIMH, (HOPMyIHpPOBATH
oTpe/eIeHNs MOHATHUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiaccU(UKaIUH,
OCHOBaHMS JJ1s1 0000IICHUS M CPABHEHH S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (HOpMynupoBaTh W  NPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YaCTHBIE U OOIIHE, YCIOBHBIC;

BBIBIIATH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM M
MpoTUBOpEYHsT B (PaKTax, JAHHBIX, HAOIIONCHUSIX U YTBEPKIACHUSIX, MpEJIaraTh
KPUTEPUU JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEHUHIA;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTHUKH, JCIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

IIPOBOJTUTH CaMOCTOSTEIIEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKHUX
yTBEpPXKICHUM (TpsiMble M OT TMPOTUBHOTO), BBICTPAUBATh aAPTYMEHTAIIUIO,
MIPUBOJANTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBO/IBI,

BBIOMpaTh cnoco0 pelmieHus y4dyeOHOW 3amayu  (CpaBHUBAaTh HECKOJIBKO
BAPUAHTOB  PEIICHUS, BBHIOMpATh HauOoJNiee TMOAXOAAIHA ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTECPHUEB).



ba3oBbie ucciienoBare/ibCkue 1eHCTBUS:

MCITOJI30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUSA,
GopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHe,  MpolJemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3ULIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENILHO CIIJITAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIE0OBAHKE
10 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTEMaTHYECKOTO 00BEKTA, SABJICHHUS, MpoIlecca,
BBISIBIICHUIO 3aBUCHUMOCTEH MEXIY 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENHLHO (OPMYIMPOBATh O0OOIIEHNS W BBIBOJBI TI0 pe3yjbTaTam
MpOBEAEHHOTO  HAONIOACHUS, HCCICNOBAaHUS, OILICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIEHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoIlecca, a TaKKE BBIJIBUTATH
IPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaumeii:

BBISIBIIATH Jlepuintsl nHGOpMAIU, JaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha
BOIIPOC U JJI PEIICHUS 3a]1auH;

BBIOMPATh MHPOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BUIOB U
dbopm npeacTaBICHUS;

CTPYKTYPHpPOBaTh MHPOPMAINIO, MPEACTABIATh €€ B Pa3IMYHBIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJEKHOCTD uHdopmauu o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbIE YHHBEpPCAIbHbIE YUeOHbIE HelCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB u (bOpMYJII/IpOBaTB CY)KI[CHI/ISI B COOTBCTCTBHUHU C YCJ'IOBI/IHMI/I
n IciIsiMu O6H_ICHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peH1/15[ B
YCTHI)IX N IIHMCBMCHHBIX TCEKCTAaX, AaBaThb MNOJACHCHHUA IIO0 XOI[y peUICHuUA 3a1a4u,
KOMMCHTHUPOBATb HOJ'Iy‘-IGHHBIfI pGBYJ'II)TaT;

B X0JI¢ OOCYXXJIEHHUs 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIAEMOUW TEMBI,
HpO6J’ICMBI, pemaeMoﬁ 3aJa4du, BBICKA3bIBaTh HWIACHU, HAILCJICHHBIC Ha IIOUCK
peIHeHI/ISI, COITIOCTABJISITH CBOHU Cy)K)]eHI/IH C CY)KJICHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KUBAaTh PAa3IMYUe W CXOACTBO TO3UIMN, B KOPPEKTHOH (opme
dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pCSyJ'IBTaTBI pemeHI/m 3agadu, BKCHepI/IMeHTa, HCCJICA0OBAaHNAI,
IPOEKTa, CaMOCTOSATENbHO BBIOMpaTh (opMaT BBICTYIUIEHHMS € YYETOM 3ajad
MIPE3CHTAIUNA U OCOOEHHOCTEH ayUTOPHH.

PerynsiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIe eiCTBUS



Camoopranm3anus:

COCTaBJISITh TUTAH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOMPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEHN, apTyMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbINA MHTE/JIEKT:

BIAJCTh HAaBBIKAMH  IIO3HABATEIBHOW  pe(diieKCMM Kak  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBHUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTAaTOB, BIAJETh
cnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS Mpouecca M pe3yibTaTa peleHUs
MaTEeMaTUYECKOM 3a/1auu;

NPEeABUACTh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEILICHUU 3a]1a4H,
BHOCHUTH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaWJEHHBIX OMMUOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBUSM, OOBSICHSTH
MIPUYHHBI JTOCTHIKEHUS WM HEJOCTIDKCHHS PE3yIbTaTOB JEATCILHOCTH, HAXOIUTh
OLIHOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eITEILHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAUBUAYAIbHOM
paboThl MpU pelICHUH Y4YeOHBIX 3ajay, NPUHUMATH I€Jdb COBMECTHOM
NEATENIbHOCTH, TUIAHUPOBATH OPraHU3aIlMI0 COBMECTHOM pabOThl, paclpenessiTh
BUJIbI palbOT, JOroBapuBaThCs, OOCYXIaTh TMPOIECC UM pe3yJbTar pabOThI,
000011aTh MHEHHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TPYNMNOBBIX (opMax paboThl (00CYyX)aeHUsI, 0OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» H HWHBIE), BBIMIOJHATH CBOK YacTh pPabOTBl U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMHU UJ€HAMU KOMAaHJbI, OIICHHBATh
Ka4eCTBO CBOETO BKJaja B OOHIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBUS.

HPEIMETHBIE PE3YJIbTATDI

K xoniry 10 k1acca oOyyarouiuiicst HayduTCst:

e CBOOOJIHO OINEPUPOBATH OCHOBHBIMH TOHSTHSIMH CTEPEOMETPUHU TpU
pEIIeHNH 3a]1a4 U IPOBEJCHUHN MaTeMaTHUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPHU PEUICHUH
reOMETPUUYECKUX 33/1a4;

e KJaccU(PUUIHUPOBATH B3aUMHOE PACIIONOKEHHUE MPSIMBIX B IPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U TIIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEpPUPOBATh TMOHSATHSIMM, CBSI3aHHBIMU C YIJlaMH B
HIPOCTPAHCTBE: MEXKIY NPSIMBIMU B IPOCTPAHCTBE, MEKAY MPSIMOM U TIIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C MHOTOTDAHHUKAMU;



e CBOOOJHO pAaclO3HAaBaThb OCHOBHBIE BHUJbI MHOTOTPAHHUKOB (TpuU3Ma,
nupaMuja, NpsIMOYTOJIbHBIN Napajuleenune, Kyo);

e KiIaccu(UUUPOBATH MHOTOTPAHHUKH, BBIOMpAas OCHOBaHUS IS
KJIaCCU(UKALINM;

e CBOOOJHO ONEpUPOBATH TIOHATUSAMH, CBSI3aHHBIMM C  CEUCHHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

e BBIIOJHATH  MapajyiellbHOE,  LEHTPAJIBHOE U OPTOTOHAJIBHOE
MpoeKTUpoBaHUE (GUTYpP Ha IUIOCKOCTb, BBINOJHATH H300pakeHus (uryp Ha
IJIOCKOCTH;

e CTPOUTH CEUEHUS MHOTOI'PAHHUKOB Pa3IMYHBIMH METOJIaMH, BBIIOJIHATh
(BBIHOCHBIE) IJIOCKME YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHU3Y;

e BBIYUCIATH IUIONIAJA TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
OUpaMua), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (popmyT;

e CBOOOJHO OINEPUPOBATh MOHITHSIMH: CHMMETPUS B TIPOCTPAHCTBE,
LEHTP, OChb W IUIOCKOCTh CHMMETPUHU, LIEHTP, OCh M IUIOCKOCTb CUMMETPHUH
urypsr;

e CBOOOJHO OMEpPUPOBATH MOHSATHUSMHU, COOTBETCTBYIOIIUMU BEKTOpaM H
KOOpAMHATAaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACUCTBUS HaJl BEKTOPaMU;

e pelmarh 33Ja4d Ha J0KAa3aTeIbCTBO MATEMAaTUYECKUX OTHOIIECHUWU H
HaX0XXJIEHUE TE€OMETPUYECKHUX BEJIMYMH, NPHUMEHSsS HM3BECTHBIE METOAbl IpH
pElIeHNN MaTeMaTHYECKUX 3a/1a4 TIOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CJIOKHOCTH;

e TMPUMEHATh NPOCTEHIINE TMPOrpaMMHBIE CpPEACTBA H  DIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUIECKUX 3a/1a4;

e W3BJEKaTh, NPEOOpPa3OBbIBATH W MHTEPHPETUPOBATH HMH(OpPMALHIO O
IPOCTPAaHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pPHUCYHKaX;

e TMPUMEHATh TOJY4YCHHbIE 3HAaHUS HA TMPAKTUKEe: CpPaBHUBATh U
aHAJIM3UPOBATh PeabHBIC CUTYAIlUH, TPUMEHITh U3YYCHHBIE TTOHITHS B TIPOIIECcCe
MOKMCKA PEILICHUsS MaTeMaTHYeCKu cPOpMYyJIHPOBAHHON MPOOIEMBI, MOJAEIUPOBATH
peasibHble CUTYalluu Ha S3bIKE T€OMETPUH, UCCIIEI0BAaTh MOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUH U TEOpeM, ammapara anreOpbl, pemarhb
MPaKTHYECKUE 33]]a4H, CBA3aHHBIC C HAXOXKICHHEM IeOMETPHUSCKUX BEIIUYMH;

e WMETh MPEICTaBICHHS 00 OCHOBHBIX dTalax Pa3BUTHUS TEOMETPUHU Kak
COCTaBHOM yacTu (PyHIaMeHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniry 11 knacca oGyyarouiuiicst Hay4uTCst:

e CBOOOJHO OINEpPUPOBATh MOHATUSMH, CBA3AHHBIMU C LUJIMHIPUYECKOH,
KOHMYECKON U cPepruuecKoi MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI ITOJIY4YEHHUS;



e ONEpUPOBATH TNOHATUSMH, CBSI3aHHBIMU C TEJlaMH  BpAILEHUSA:
LWINHIPOM, KOHYCOM, C(hepoii U I1apoM;

e pacmo3HaBaTh Teia BpalleHus (IIMHAP, KOHyC, cdepa W Imap) u
OOBSCHATH CIIOCOOBI MOTY4YESHHS TEJ BPAICHHUS,

e KJaccH(UIMPOBATH B3AMMHOE PACTIONIOKEHHUE C(HEPHI U TUIOCKOCTH;

e BBIYUCIIATH BEJIMYMHBI AJIEMEHTOB MHOTOI'PDAaHHUKOB M TEJ BpallleHus,
O0OBEMBI M IUIOIIAJM TOBEPXHOCTEM MHOIOTPAaHHUKOB MW TEJI BpalleHUS,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmyT;

e CBOOOJHO ONEPHPOBATH MOHATHSAMH, CBI3AHHBIMUA C KOMOMHALIMSIMU TEl
BpallleHUsI 1 MHOTOIPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B cpepy U ONMMCAHHBIN
okoJ10 cepsl, chepa, BOucaHHASI B MHOTOTPAHHUK WJIM TEJIO BPAILICHHUS;

e BBIUHCIAATH COOTHOLICHUS MEXIy IUIOIIAASIMH IIOBEPXHOCTEH U
o0BbEMamMH MOAOOHBIX TET;

e U300pakaTh u3y4yaemble (UIypbl, BBINOIHATH (BBIHOCHBIE) IJIOCKUE
YEepTEeKU M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHHU3Y,
CTPOUTB CEYEHUS TEJ BPALCHUS;

e W3BJEKaTh, MHTEPIPETUPOBATb U IPEOOpPa3OBbIBaTh HH(OPMALNIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax U
PHUCYHKaX;

e CBOOOJIHO OTIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

e  BBINOJIHATH ONEPALUN HAJ BEKTOPAMHU;

e 3aJ1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

e pelmarb TE€OMETPUYECKUE 3aJaud Ha BBIYMCICHHE YIJIOB MEXKIY
OPSIMBIMU U IIJIOCKOCTSIMHM, BBIYMCIIEHUE PACCTOSHUM OT TOYKHM JI0 IUIOCKOCTH, B
LIE€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/IA TIPU PEIICHUH;

e CBOOOJHO OMEpUPOBATh MOHSATUSMHU, CBSI3AHHBIMU C JIBHOKEHHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKECHU;

e BBINOJHATh H300paXEHHUS MHOTOTPAHHUKOB W TEJ BpaUICHUs MpH
NapajuieIbHOM NEPEHOCE, HEHTPAIBHON CUMMETPHH, 3€PKaIbHOM CUMMETPHUH, IPU
OBOPOTE BOKPYT MPSIMOi, TpeoOpa3oBaHusl moo0us;

e CTPOUTH CEYEHUSI MHOTOTPAHHUKOB U TEJl BPALICHUS: CEYEHUS LIUITUHIPA
(mapajuienbHO M MEPHEHAUKYISPHO OCH), CEUYEeHUs1 KOHyca (mapajuielbHbIe
OCHOBAHMIO U MPOXOIAIIUE YEPE3 BEPILINHY ), CEUEHUS L1apa;

e HCIOJI30BaTh METOJIbI MOCTPOEHHUS CEYEHHWIl: METOJ CIEJ0B, METO/
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/I MIEPEHOCA CEKYIIEeH MITOCKOCTH;

e JIOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPKICHUS;

e TPUMEHSTh reoMeTpUuecKue (PaKThl JUIsl PEHICHUS] CTEPEOMETPUUYECKHUX
3a/1a4, NpeAnoaralouuX HECKOJIbKO IIaroB PEIICHHMS], €CIH YCIOBHS TPUMEHEHUS
3aJlaHbl B AIBHOM U HEIBHOU (hopMme;



e pemarh 3aJa4yd Ha JOKA3aTeJIbCTBO MATEMATHYECKMX OTHOIICHHH W
HaXO0KJICHHUE TEOMETPUICCKUX BEITUIHH;

e IMPUMEHATH IPOrPAMMHBIC CPEJCTBA U AJICKTPOHHO-KOMMYHHKAIIHOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPHUUCCKHX 3371,

e TMPUMEHATh TIONY4YCHHBIC 3HAHWS Ha TPaAKTUKE: CpPaBHUBATH,
aHAIM3WPOBATh W OIICHWBATh pEAbHBIC CHUTYalldH, MPUMEHSATH W3YYCHHBIC
TIOHATHSA, TEOPEMBI, CBOHCTBA B TMPOIECCE IMOMCKA PEHICHUS MaTeMaTHYECKU
chopMyTUPOBAaHHONW MPOOJIEMBI, MOJEIUPOBATh PEATBHBIC CHUTYaIlUU Ha S3BIKE
TCOMETPUH,  HCCIENOBaTh  IOCTPOCHHBIE  MOJEIM C  KCIIOJIb30BaHUEM
TCOMETPUUYSCKUX TOHSATHUH W TEOpeM, ammapaTa anreOpbl, periath MPaKTHYCCKHe
3aJla4yd, CBS3aHHbBIC C HAXOXKICHIUEM I€OMETPUYCCKHUX BEITHUNH;

e HMEThb NPEJCTABICHUSI 00 OCHOBHBIX JTarax Pa3BUTHS I'EOMETPUHU Kak
COCTaBHOM yacTu (PyHIaMEeHTa Pa3BUTHUSI TEXHOJIOTHUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrtpoasubie | Ilpakrnuyeckue
n/n NporpaMmbl Bcero o0pa3oBaresbHbIE
padoThI padoThI
pecypchbl
1 Benenue B ctepeomMeTpuio. 23 1
5 B3anmMHOe pacrionoxeHue npsmsIx B 5 1
HPOCTPAHCTBE.
3 [TapanmienbHOCTh NPAMBIX U IIJIOCKOCTEH B 3
IIPOCTPAHCTBE.
4 [TeprieHUKYIAPHOCTD NPSAMBIX U o5
IUIOCKOCTEN B IPOCTPAHCTBE.
VYTIIBI ¥ paccTOSHUS. 16
MHororpaHHuKH. 7
BexTops! B mpocTpaHCTBeE. 12
8 [ToBTOpeHnue, 06001IeHNE U CUCTEMaTH3aIHS 5 5
3HAHWM.
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 6 0
11 KIIACC
KosnnuyectBo yacos DJIEKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM nu@poBbIe
Ne i/ P Konrtpoabnbie | IlpakTnueckue (uup )
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 AHamMTHYECKas TEOMETPHUS. 15
2 [ToBTOpeHmE, 0000IICHNE U 15




cHCTEeMaTH3aIs 3HAHUH.

3 O0BEM MHOTOTpaHHHKA. 17
Tena BpareHus. 24

5 [Tnomaay moBepxHOCTH U 00BEMBI 9
KPYTJIBIX TEJI.

6 JIBroxeHwsI. 5

7 [ToBTOpEeHue, 0000IICHNE 1 1
cUcTeMaTH3aIus 3HaHUH.

OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99




HOYPOYHOE IINTAHUPOBAHUE
10 KJTACC

Ne

/i Tema ypoka

KoauuecTBO 9acoB

Bcero

KouTtpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHBIE
uudposbie
oOpa3zoBarTe/ibHbIE

pecypcsl

CCPCANHDBI OTPC3KaA.

OcHoBHbIE IIpaBUIIa U300paKEHUS HA PUCYHKE
1 IJIOCKOCTH, TApaJUIeTIbHBIX MPSIMBIX (OTPE3KOB),

2 M300pakKeHHs Ha PUCYHKE ITIOCKOCTH,

OTpe3Ka.

[TonsiTust crepeoMeTpun: TOUKa, mpsimasi,
IJIOCKOCTh, IPOCTpaHCTBO. OCHOBHBIE IIpaBUiIa

napasieNbHBIX MPSAMBIX (OTPE3KOB), CEPETUHBI

MIOJTYIIPOCTPAHCTBO.

IlonsTns: MEPECCKAOIMECH IMIIOCKOCTH,
3 nepecekaromuecs npsamasa U MmI0CKOCTb,

4 NepeceKkaromuecA nmpamasd U IlI0CKOCTh;

HOJTYITPOCTPAHCTRBO.

[TonsTus: MEepeCCKaromurecs MmIOCKOCTH,

00BEKTOB.

MHororpaHHUKH, U300pakeHNe MPOCTENUIITNX
5 IPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIIUX

00BEKTOB.

MHororpaHHUKH, 1300paXKeHHne MPOCTEHIINX
6 IPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIIUX

HHUX.

AxcuoMel CTCPCOMCTPHHU U TICPBLIC CICICTBUA U3




AXCcuoMEI CTCPCOMCTPHHU U NICPBLIC CICACTBUA U3
HHUX.

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIICICTBUS U3
HuX. CrocoObl 3a/1aHus MPSAMBIX U MIIOCKOCTEN B
npoctpancTBe. O003HAYEHUS TPSIMBIX U
TJIOCKOCTE.

10

N3o06paxkenue ceueHnii nupamubl, Kyoa u
IPU3MBbI, KOTOpPbIE IPOXOJAT Yepe3 ux peopa.
N300pakeHue nepeceueHus noTy4eHHbIX
iockocTeil. PackpaimBanyie NoCTpOeHHbIX
CeueHU Pa3HbIMU LIBETaMHU.

11

N306paxkenue ceueHuit nupamubl, Kyoa u
IPU3MBbI, KOTOPbIE IPOXOJAT Yepe3 ux peopa.
N300pakeHne nepeceueHus moIyuyeHHbIX
IUIOCKOCTEN. PackpanBaHue OCTPOESHHBIX
CeueHn Pa3HbIMHU LIBETaMMU.

12

N3o06paxkenue ceueHnii nupamuabl, Kyda u
IPU3MBI, KOTOpPbIE MPOXOJAT Uepe3 ux peopa.
N300pakeHne nepeceueHus mory4eHHbIX
I10cKocTel. PackpammBaHue NoCTpOEHHBIX
CeueHni Pa3HBIMHU LIBETaMMU.

13

N306paxeHne cedeHuit mupamMuibl, Kyoa u
IPU3MBI, KOTOpPbIE IPOXOJAT Uepe3 ux peopa.
N3o6pakenue nepeceyeHus MOTy4eHHBIX
I10cKoCTel. PackpamBaHue MoCTpOEHHBIX
CEUYEHUI Pa3HBIMHU I[BETAMHU.

14

Merton ciefoB i MOCTPOCHUS CEUCHUIA.

15

Merog ciie0B AJisd IOCTPOCHUS CEUECHUN.
CBolicTBa nnepecevyeHnii NPSIMbIX U IUIOCKOCTEM.




16

Meton cie0B 1 IOCTPOCHUS CEUEHUM.
CBolicTBa nnepecevyeHnii NPsIMbIX U IUIOCKOCTEM.

17

[TocTpoeHue cevueHuit B TUpaMuIe, Kyoe 1o TpéM
Toukam Ha péopax. Co3naHue BHIHOCHBIX
YepTexei U 3alKcCh aroB MOCTPOCHUSL.

18

[TocTpoenue ceueHuit B mupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3aHne BEBIHOCHBIX
YepTeKel U 3alliCh IIaroB MOCTPOSHUS.

19

[TocTpoeHue ceyenuii B mupaMuie, Kyoe 1mo tpém
ToukaM Ha péopax. Co3aHne BEBIHOCHBIX
YepTe)KeH U 3aIKCh IaroB MOCTPOCHUS.

20

[TocTpoenue ceuennii B mupaMmue, Kyoe mo Tpém
ToukaM Ha péopax. Co3zaHNne BBIHOCHBIX
YepTEKEN U 3aIllUCh 11aroB MOCTPOEHUS.

21

[ToBTOpenue manumerpun: Teopema o
PONOPLUMOHANIBHBIX 0Tpe3kax. [Togobue
TPEYTrOJIbHUKOB.

22

IToBrOpenue mmannmerpun: Teopema Menenas.
PacuyeTsl B ceueHnsIX Ha BBIHOCHBIX YEPTEkKaX.
Hctopus pa3BUTHS TIITAHUMETPUH U
CTEPEOMETPHUH.

23

KonTponbHas pabota "AKCHOMBI CTEPEOMETPHH.
Ceuenns".

24

B3aumHoe pacnonoxeHue npsiMbIx B
npoctpancTBe. CKpeluBarouuecs npsivble.
[Tpu3Haky CKPEIIMBAIOMINXCS MPSMBIX.
[TapamienpHble IPSIMBIE B IPOCTPAHCTBE.

25

Teopema 0 CylIeCTBOBAaHUH U €AMHCTBEHHOCTH




MPSMON MapaJlIeTbHONU TAHHOW MPSMOW,
MIPOXO/SIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE
Jexanien Ha JaHHoU npsimoit. Jlemma o
NepeCceYeHUH MapaJICIbHBIX MPSIMBIX
MJIOCKOCTBIO.

26

[TapamiensHOCTE Tpex npsMbIX. Teopema o TpEx
napaJuleIbHbIX NPAMBIX. TeopeMa o
CKPEIIHBAIOIINXCS IPSAMBIX.

27

[TapannensHoe npoekTrpoBanue. OCHOBHbIE
CBOMCTBa MapajuICIbHOTO MPOSKTHPOBAHMS.
N3obpakenue pa3HbIX (GUTYp B MapauIeIbHOMI
HPOSKIIHH.

28

I{enTpasnbHas Mpoekusa. Yroi ¢
COHAIIPABIICHHBIMU CTOPOHAMH. Y TOJI MEXKIY
MPSMBIMHU.

29

3agauu Ha JOKA3aTelbCTBO U UCCIIEAOBAHME,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE.

30

ITonsATHA: MapauIeIbHOCTD IPAMOM U INIOCKOCTH
B IIpocTpaHcTse. lIpu3Hak napamienpHOCTH
npsMo# 1 rtockocTr. CBOMCTBA MapaAIIIEIbBHOCTH
IIPSIMOM U TUIOCKOCTH.

31

FeOMeTpI/I'-IeCKI/Ie 3aJa41 Ha BBIYHUCICHUEC U
A0Ka3aTCJIbCTBO, CBA3AHHLBIC C MAPAJUICIIbHOCTLIO
MMPAMBIX U IUIOCKOCTEMH B MMPOCTPAHCTB.

32

[TocTpoeHne cedeHns, MPOXOIAIIETO Yepes3
JIAHHYIO IIPSIMYIO Ha 4YEPTEkKE U MapaJLIeIbHOTO
Ipyroui npsaMou. Pacuér oTHomeHui.




33

[TapannensHas IpoeKLUs, IPUMEHEHUE s
IIOCTPOEHHUS CEUEHU I KyOa 1 Iapajulesienunea.
CaolicTBa napajuiesenuneaa u Npu3Msl.

34

ITapannensHble mnockoctu. [IpusHaku
HapajyIeNIbHOCTH JIBYX IUIOCKOCTEH.

35

Teopema 0 mapaniebHOCTH U €IUHCTBEHHOCTH
IJIOCKOCTH, MPOXOJSIIEN Yepe3 TOUKY, HE
MPUHAJICKALLYIO TaHHOUW MIIOCKOCTH U
CJIE/ICTBUS U3 HEE.

36

CaolicTBa napasuieabHbIX INIOCKOCTEH: O
NapajuIeIbHOCTU MPSIMBIX IIEPECEUEHUs IPU
NePECEUCHHUH ABYX NapauIeIbHBIX IIJI0CKOCTEN
TpEThEN.

37

CaoiicTBa mapanenbHbIX MJIOCKOCTEN: 00
OTpe3Kax MapaijiesIbHbIX MPSAMBIX, 3aKITF0UEHHBIX
MEXly MapayieNbHbIMU TNIOCKOCTSIMH; O
NIEPECEYEHUH NPSAMOIL ¢ IBYMsI ITapaJlJIEIbHBIMU
IUIOCKOCTSIMH.

38

[ToBTropenue: Teopema ITudaropa Ha MIOCKOCTH.

39

IToBTOpEHME: TPUTOHOMETPHS IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA.

40

CaoiicTBa Ky0a U IPsIMOYTOJIbHOTO
napauleIeuIea.

41

Boruncnenue JIMH OTpE3KOB B KyOe 1
MPSIMOYTOJIBHOM IMapajuieIenuIee.

42

[leprieHIUKYISAPHOCTD NPSMOM U IIJIOCKOCTH.
[Ipr3HaK neprneHaANKYISIPHOCTH IPSIMOK U
IJIOCKOCTH.




[leprieHAUKYISAPHOCTD NPSIMOH U MIIOCKOCTH.

43 [Ipu3Hak nepneHuKyISIpHOCTH MIPSMON U
IUIOCKOCTH.
Teopema 0 cylecTBOBaHUU U €AUHCTBEHHOCTH

44 HpPSAMOM, MPOXOAILEH Yepe3 TOUKY IPOCTPaHCTBA
U MEPIEHIUKYIISIPHON K IIIOCKOCTH.

45 [TnockocTh 1 epHeHIUKYISIPHBIC KM IPSIMBIC B
MHOT'OrpaHHHKAX.

46 [TnockocTH 1 MepIEeHIUKYISIPHBIC UM TPSMBIC B
MHOTOTpaHHHKAX.

47 [eprienaukynsp u HakiaoHHas. [loctpoenune
NEePIEHANKYIISIPA U3 TOYKU HA IPSIMYIO.

48 [Neprienaukynsp u HakaoHHas. [Toctpoenne
NEePIEHINKYIISIPa U3 TOYKU HA IPSIMYIO.

49 Teopema o Tpéx nepneHaAuKynspax (mpsamas u
oOpartHas).

50 Teopema o Tpéx nepneHaAuKymnspax (mpamas u
oOpartHas).

51 VYo MexIy CKpeIrBalOIMMHUCS TIPSIMBIMHU.

59 [Tonck mepreHIUKYISPHBIX MPSIMBIX C TIOMOIITHIO
NEePIEHINKYIISPHBIX TUIOCKOCTEH.

53 OpToroHanbHOE NPOEKTUPOBAHHUE.
[Toctpoenue ceuennit kyoa, MpU3MBbI, TPABUIBLHON

54 MIAPaMUBI C TIOMOILBI OPTOTOHATIBLHON
TPOCKIINH.
[TocTpoenue ceduennii kyoa, MPU3MbI, MPABUIILHON

55 MIUPAMUJIBI C TOMOULIBIO OPTOTOHAJIBLHOU

MIPOCKIIHH.




CI/IMMCTpI/IX B IIPOCTPAaHCTBE OTHOCHUTEJIIBHO

56 iockoctH. [1nockoct cummeTpuii B
MHOTI'OI'paHHMKAX.

57 [Ipu3Hak neprneHuKyIspHOCTH IPSMOH U
IUIOCKOCTH KakK CJIEICTBUE CHMMETPHH.

58 [IpaBunbHBIE MHOTOrpaHHUKHU. Pacuér
pacCTOSIHUN OT TOYKHU JI0 TIIOCKOCTH.

59 [IpaBunbHBIE MHOTOrpaHHUKHU. Pacuér
pacCTOSIHUI OT TOYKHU JI0 TIIOCKOCTH.

Crioco0b! OMYCTUTh NEPIEHANKYIISAPHIL:

60 CUMMETPUS, CIBUT TOUKH I10 ApaIIEIbHON
IPSIMOIA.

61 CnBur 1o HenapayuieaIbHOU NPSIMOM, U3MEHEHUE
pacCTOSTHUIN.

62 KonTponsHas padota "B3aumHoe pacnonoxxeHue
MPSIMBIX U TIJIOCKOCTEH B MpOCTpaHCTBe".
[ToBTOpEHME: Yroa MeXay NPsIMbIMU Ha

63 IJIOCKOCTH, TPUTOHOMETPHS B IPOU3BOJIBHOM
TPEYTroJIbHUKE, TEOPEMA KOCUHYCOB.

64 [ToBTOpEHME: Yo MEXAY CKPEIIMBAIOIIMMHCS
IPSIMBIMU B IPOCTPAHCTBE.

65 ['eomeTpryeckue METOIbl BEIYUCIIECHUS YIiia
MEX1y MPSIMBIMH B MHOTOI'PaHHHUKAX.

66 JByrpanHsbIi yros. CBOMNCTBO JIMHEHWHBIX YIJIOB
JBYTPAHHOI'O yTJa.

67 [Tepnienaukymnsipuble miIockocTu. CBOMCTBA
B3alMHO NEPIEHANKYIISPHBIX INIOCKOCTEH.

68 [Ipu3Hak neprneHauKyIspHOCTH IIIOCKOCTEN;




TeopeMa O IIPSIMOU IIEPECEUEHUS IBYX
IIJIOCKOCTEW NEPIEHAUKYJIIPHBIX TPEThEU
IUIOCKOCTH.

69

[TpssMOyTONBHBIN TTapAIIIEICTTUIEA; KYO;
U3MEPEHMs], CBOMCTBA MPSMOYTOJIHHOTO
napaiesienumnesa.

70

Teopema 0 1raroHay IPsIMOYIrOJILHOTIO
napaiesienunesa u cieAcTBrue u3 Heé.

71

CTCpeOMeTpI/I‘leCKI/IC U IIPUKJIAJIHBIC 3a/1a4H,
CBS3aHHBIC CO B3BAUMHBIM PACIIOJIOKCHHUEM
MMPsAMBIX U IINIOCKOCTH.

72

[loBTOpEHUE: CKpelMBarOIUeCs NPsIMBbIE,
napaelibHble IUIOCKOCTH B CTaHAapPTHBIX
MHOT'OTpaHHHKAX.

73

Hapa napaJilieJIbHbIX IIOCKOCTEN Ha
CKPCHINBAOIUXCS ITPAMBIX, pACCTOAHHUE MCIKIY
CKpCIIMBAOIHUMHUCA ITPAMBIMU B IIPOCTBIX
CUTyaluAax.

74

PaccrostHue OT TOYKH 10 IIIOCKOCTH, PACCTOSTHUE
OT NPAMOU J10 INIOCKOCTH.

75

Brluucnenue paccTosHUN MEXTy
CKPELIUBAIOIIMMHUCS NIPSIMBIMU C ITIOMOILBIO
NEPHEHIUKYJISIPHON MIJIOCKOCTH.

76

Tpé€XrpaHHslii yroi, HEpaBeHCTBa IS
TpexrpaHHbIx yrioB. Teopema [Iudaropa,
TEOPEMBI KOCHHYCOB Y CUHYCOB JUJISI
TPEXTPAHHOTO YIJIA.

77

DneMEeHTHI CPEePUIECKON TeOMETPUH:




T'€OAC3NYCCKHUE JIMHHUHN Ha 3emite.

78 KoHnTtposbnast pabota "Y1ibl u pacctosHus. 1

79 CucremaTtu3zanus 3HaHu "MHOrorpaHHUK U €10 1
AJIEMEHTHI".

80 ITupamuna. Buael nupamua. IpaBuiibHas 1
nupamMua.

81 [Ipu3ma. [IpsimMast 1 HaKJIIOHHAs IPU3MBI. 1
[TpaBuiibHas IpU3Ma.

82 [Ipsamoit mapauienenumnen, mpsMOyroJIbHbIN 1
napasuiesenunen, Kyo.

83 Brinykiibie MHOrorpannuku. Teopema Ditnepa. 1
Brinmykibie MHOTOTpaHHUKU. Teopema Diinepa.

84 [IpaBunBHBIE U TOTYTPABHIBHBIE 1
MHOTOTPaHHHKH.

85 KonrponbHas padora "MHororpanHuku'. 1

86 [ToHsiTHE BeKTOpa Ha MJIOCKOCTH U B 1
HPOCTPAHCTBE.

87 CyMMa BEKTOPOB. 1

88 PazHOCTB BEeKTOPOB. 1

89 [TpaBwito mapajienenuie/a. 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO. 1

o1 Paznoxenue BekTopa no 6azucy Tpéx BEKTOPOB, 1
HE JISKAIIUX B OJTHOH TIIOCKOCTH.

92 CkayisipHO€ TIPOU3BE/ICHUE. 1

93 Brruucnenue yria Mexay BEKTOpaMH B 1
MIPOCTPAHCTBE.

94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMHU. 1




95 [Ipocreiimue 3a1a4u ¢ BEKTOPaMHU. 1
96 [Ipocreiimue 3a1a4u ¢ BEKTOPAMHU. 1
97 [Ipocreiimue 3a1a4u ¢ BEKTOPaMHU. 1
98 O0001eHre ¥ cucTeMaTU3alus 3SHAHUI. 1
99 O0001eHrEe ¥ cucTeMaTU3alus 3SHAHUI. 1
100 Hroroas koHTpobHAsS padoTa. 1
101 HrtoroBast KOHTpOJIbHAs padoTa. 1
102 O06o01IeHre U cHCTeMaTH3aIUs 3HAHHA. 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHBIE
Ne nudposbie
Tema ypoka Konrpoanusie | IIpakTtuyeckue
n/n Bcero G ; o0pa3oBare/ibHbIE
a0oThI abdoThbI
p p pecypchbl
1 [ToBTOpenue Temsl "KoopanHaTel BEKTOpa Ha 1
MJIOCKOCTHU M B IPOCTPAHCTBE".
5 [ToBTOpenue Temsbl "CKansgipHOE TPOU3BEACHUE 1
BEKTOpOB'".
3 [ToBTOpeHue Tembl "Boruncienue yria Mex1y 1
BEKTOpaMU B NMPOCTpaHCTBE".
4 [ToBTOpeHue Tembl 'Y paBHEHHE TPSIMOI, 1
MPOXOJAIIEH Yepe3 1Be TOUKU".
5 VYpaBHEHHE MIIOCKOCTH, HOpMallb, YDaBHEHHE 1
IJIOCKOCTH B OTPE3Kax.
6 VYpaBHEHHE IIOCKOCTH, HOpMallb, YDaBHEHHE 1

IIJIOCKOCTU B OTPE3Kax.




BekTopHoe npounsBeaeHue.

JInneliHbIe HEpaBEHCTBA, INHEWHOE

8 IPOrpaMMHUPOBAHHUE.

9 JInneliHbIe HEpaBEHCTBA, INHEWHOE
IPOrpaMMHUPOBAHHUE.

10 AHaJIUTHYECKHE METO/BI pacuéra yria Mexay
MPSIMBIMU B MHOTOT'PAHHHUKAX.

11 AHaMTUYECKHE METO/IbI pacu€Ta yriia Mexay
MJIOCKOCTSIMU B MHOTOIPaHHUKAaX.

12 ®dopmyia pacCTOSIHUS OT TOYKHU JI0 IJIOCKOCTH B
KOOpAMHATax.

13 Haxoxaenne paccTOSHUN OT TOUKH J0 IIJIOCKOCTH
B KyOe.

14 Haxoxnenne paccToAHUN OT TOYKH J0 MIIOCKOCTH
B [IPAaBUJILHON TUPaMUJIE.

15 KonTposabHas pabora "Ananutuyeckas
reomerpus’".

16 CeueHust MHOTOTPaHHUKOB: CTaHIaPTHBIC
MHOTOTPaHHUKH.

17 CedeHuss MHOTOIPAHHUKOB: METOJ] CJIEJIOB.

18 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MJIOCKOCTH, TIEPECEUCHUSI IPSMBIX U ITITIOCKOCTEH.

19 [TapannenbHble IPSMBIE U TNIOCKOCTH:
napasulebHbIE CEYEHUS.

20 [TapannenbHble IpAMbIE U IIIIOCKOCTH: PAcYET
OTHOIIICHUH.

21 [TapannenbHble NPSMBIE U TUIOCKOCTHU: YTJIbI

MEXY CKPELIUBAIOIIUMUCS MPSMBIMU.




22

[lepnenauKynsipHbIE PSAMbIE U TNIOCKOCTH:
CTaH/IapTHbBIE Napbl IEPIEHAUKYIISIPHBIX
IIJIOCKOCTEN U MPSMBIX, CAMMETPUHU
MHOT'OTPaHHUKOB.

23

[IepnieHauKyIspHBIE IPSIMBIE U IITIOCKOCTH:
TeopeMa O TpeX MepIeHIUKYISIPaX.

24

[IepnieHauKyIspHBIE IPSIMBIE U IITIOCKOCTH:
BBIYMCIICHHS JUIMH B MHOI'OTPaHHUKAX.

25

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(hOpMYITBI IS IJIOMIAACH, COOOpasKeHUS
mogoousl.

26

HOBTOpCHI/IGZ Iiomaan MHOFOerJ'IBHI/IKOB,
(bOopMyIIBI TS TUTOIIAJICH, COOOpaKEHHUSI
mogoous.

27

[ToBTOpEHME: MO MHOTOYTOJILHUKOB,
(bopMYIIBI 1JIs1 TUIOIIA/IeH, COOOpaKEHUS
[O100MSI.

28

ILnomany ceyeHnit MHOTOrPaHHUKOB: TUIOIIAIH
MOBEPXHOCTEN, pa3pe3aHus Ha YacTH,
CO00paxkeHMs MOJ00uSI.

29

[Tmonaan ceyeHnii MHOTOIPAaHHUKOB: TUIOMIA TN
MOBEPXHOCTEN, pa3pe3aHus Ha YacTH,
CO00paxkeHMs MOJ00uSI.

30

Kontponbnas padota "[loBTopenue:
MHOTOTPAaHHUKH, CEYEHNUS] MHOTOTPAaHHUKOB".

31

O065BEM Tena. O0beM PSIMOYTOJILHOTO
napaJuieNeuIea.

32

3amaun 00 ynBoeHUU Ky0a, 0 KBaJparype Kyoa; o




TPUCEKIUH yTIJIa.

CrepeoMeTpHueCKUE 3aJa4l, CBA3aHHBIE C

33 00BEMOM MPSMOYTOTBHOTO TApaJUICIICITHITC IA.

34 [IpuknamHbIie 3a1a4n, CBS3aHHBIEC C BEIYUCICHHEM
00BEMa MPSIMOYTOIBLHOTO MapaJlJIeIICTUIIE A,

35 O0BEM TIPSIMOIA TPU3MBI.

36 CrepeoMeTpHUECKUE 3a/1a49H, CBSI3aHHBIC C
BBIYMCIICHHEM 00BEMOB TPSIMOU TPU3MEI.

37 [Ipukianueie 3a1a4uu, CBsI3aHHBIE C 00BEMOM
IIPSAMOM IIPU3MBI.
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenéaHoro uaTerpaia. O0bEM HAKITOHHOM
MIPU3MBIL.

39 Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpenenéHHoro uurerpana. O6bEM mTupamMubl.

40 ®dopmyna 06béMa mupamuabl. OTHOILIEHHE
00BEMOB MMUPAMUJT C OOIIIM YTIIOM.

41 ®dopmyna 06béMa mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIITNM YTIIOM.

42 CrepeoMeTpHUECKUE 3a/1a4H, CBSI3aHHBIC C
00BEMaMH HAKJIIOHHOW MTPU3MBI.

43 CrepeoMeTpHUECKUE 3a/1a49H, CBSI3aHHBIC C
0o0BEMaMU THPaAMUJIBL.

44 [Tpuknagaeie 3amayuu mo Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM HAKIIOHHOW TTPH3MBI.

45 [Tpuknagaeie 3anauu mo Teme "O0bEMBI TENI",
CBSI3aHHBIE C 00BEMOM MUPAMUJIBL.

46 [Ipumenenue o0EMOB. Berunciienre paccTossHUS




J0 INIOCKOCTH.

47 Kontponbnas padora "O06béM MHOTOrpaHHUKA'".

48 Hunmuuapudeckast MOBEpXHOCTb, 00pa3yromme
LUJIUHIPUYECKON ITOBEPXHOCTH.

49 Humunap. [psmoii kpyrosoit nximsaap. [Tnomans
MOBEPXHOCTH IIMIIMHPA.

50 Konungeckas moBepXHOCTh, 00pa3yroIime
KOHHMYECKOU noBepxHoctu. Konyc.

51 CeueHnne KoHyca III0CKOCThIO, apajlieIbHON
IJIOCKOCTH OCHOBAHMUSI.

59 Yceuénnslii konyc. M300pakeHrne KOHyCOB U
yCEUEHHBIX KOHYCOB.

53 [Tmomrae 60KOBOI MOBEPXHOCTH U TTOJTHON
MOBEPXHOCTH KOHYCA.

54 [Tmomrane 60KOBOI MOBEPXHOCTHU U TTOJTHON
MOBEPXHOCTU KOHYCA.
CrepeomeTpuyuecKkue 3a1a4u Ha JOKa3aTelIbCTBO U

55 BBIUMCJIEHHE, TOCTPOCHUEM CEUEHUN LIUINHIPA,
KOHYCa.
CrepeomeTpuueckue 3aa4u Ha JOKa3aTeIbCTBO U

56 BBIUKCJICHHE, IOCTPOCHUEM CEUCHUH IMIHHIIPA,
KOHYCa.

57 [IpuknanHblie 3a1a4M, CBSI3aHHBIC C IIUITMHIPOM.

58 [IpuknanHblie 3a1a4u, CBSI3aHHBIC C IIUITUHIPOM.

59 Cdepa u map.
[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cheps! miaockocTsio. Bun u

n300pakeHHE Imapa.




[Tepeceuenue chepsl U 1m1apa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cdepsl mockoctsio. Bua u
M300pakeHHE mIapa.

62 VYpasuenue chepsl. [Lmomanb cdepsl u e€ yacTei.

63 Cummetpus cdepsl 1 mapa.
CrepeoMeTpHuuecKre 3a/1a4u Ha I0Ka3aTeIbCTBO U

64 BBIUKCJICHHE, CBA3aHHBIE CO CEpOoil U MIapom,
MIOCTPOCHUEM UX CEYCHHH MIO0CKOCTHIO.
CrepeomeTpHuyecKue 3a1a4M Ha JJ0Ka3aTeJIbCTBO U

65 BBIUMCIICHHE, CBS3aHHBIE CO CPEpOi U mapom,
MOCTPOCHUEM UX CEUYCHUH TLIOCKOCTBIO.

66 [Ipukitanueie 3a1a4uu, cBsi3aHHBIE CO chepoil u
IIapOM.
[ToBTOpEHME: OKPYKHOCTH Ha MIJIOCKOCTH,

67 BBIYHMCIICHHSI B OKPY>KHOCTH, CTaHJapTHBIE
O100MSL.

68 PaznuuHble KOMOMHAIIUY TeJ BpaILCHUS 1
MHOTOTPaHHHUKOB.

69 3anauu no Teme "Tena u MOBEpXHOCTH
BpaleHus'".

20 3anaun no Teme "Tena u NOBEpXHOCTU
BpaleHus'".

71 KonTtponbHas pabora "Tena u moBepxHOCTH
BpaleHus'" .

79 O06bém mmuHIpa. Teopema 06 00BEME psMOTO
WIMHApA

73 Brraucnenue 06EMOB Tell € TOMOIIBIO

onpenenéuHoro uarerpaia. O6béM KoOHyca.




74

[Inomaan 60KOBOI U MOJIHOM TOBEPXHOCTU
KOHYCa.

75

CrepeoMeTpUueCKUE 3aJa4l, CBA3aHHBIE C
BBIYHCIIEHHEM 00BEMOB LIMIJIUH]IPA, KOHYCA.

76

[Tpuknagaeie 3apaun o Teme "OO0bEMBI 1
IJIOIIA I TTOBEPXHOCTEH Teu'".

7

O0BéM 1rapa u mapoBoro cexkropa. Teopema 06
00béme mapa. [Lmomanb chepsr.
CrepeomeTpruecKue 3a1auu, CBSI3aHHbIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapOBOTO
CErMEHTa U IIapOBOI'0 CEKTOpA.

78

[Ipuknanueie 3agaun o teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM I1apa U ITOMIAAbI0 CPephl.
CoOTHOIIEHHS MEX Y MJIOMIAASIMU TTOBEPXHOCTEH
1 00bEMaMH IMOJJOOHBIX TEI.

79

[Tono6Hble Tena B mpocTpaHcTBe. M3MeHeHne
00bEéMa nipu nogo6un. CtepeoMeTprudeckue
3aJa4u, CBA3aHHBIE C BEIYUCIEHHEM 00BbEMOB TeN
Y TUIOIIAJEN IOBEPXHOCTEH.

80

KonTtponbHas padora "[1no1aam mnoBepxHOCTH U
00BEMBI KpYTIIBIX Ten".

81

JBuxenust npoctpancTBa. OToOpaskeHusI.
JIBmxenus u paBeHCTBO (puryp. OO1IHe CBOKCTBa
JIBYOKEHUH.

82

Buapl nerkeHui: napauiesbHbIN IEPEHOC,
LEHTpAJIbHAsl CHMMETPHS, 3epKaIbHas
CHMMETpPHUS, TOBOPOT BOKPYT MPSIMOM.

83

[IpeobpazoBanms mogodus. [Ipsmast u chepa




Oitnepa.

84

I'eomeTpuueckue 3a1aum Ha IPUMEHEHUE
JIBYOKCHUS.

85

Kontponbnas pabora "BekTops! B
npocTpaHcTae'.

86

Ob6o6maromee noropenue 11 noHsATH 1
MeTo10B Kypca reomerpun 10—-11 kmnaccos,
cucreMarusanus 3HaHui: "llapannenbHocTb
MPSAMBIX U IJIOCKOCTEH B IPOCTpaHCTBE".

87

O6o6matomee moBropeHue 11 moHATHI 1
MeTo10B Kypca reometpun 10-11 kinaccos,
cUCTeMaTu3alus 3HaHUil: "BekTopsl B
mpocTpaHcTae'.

88

Ob6o6uaroree nopropeHue 11 noHsATU U
MeTo10B Kypca reomerpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
mpocTpaHcTae'.

89

Ob6o6maromee nopropenue 11 noHsATU U
MeTo0B Kypca reometpun 10-11 knaccos,
cuctemarusanus 3HaHuit: "OobeM
MHOT'OTpaHHHUKA".

90

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo0B Kypca reometpun 10—11 knaccos,
cucremaTtu3aius 3Hanuii: "O0beM
MHOTOIpaHHMKa".

91

Ob6o6maromee nosropenue 11 noHsATH 1
MeTo10B Kypca reomerpun 10—11 kaccos,
cucrteMarusanys 3Hagui: "Inonaagn




MMOBEPXHOCTH M O0BEMBI KPYTJIBIX TEn'".

O6o6matomee moBropeHue 11 moHsaTHI 1
MeTo0B Kypca reomerpun 10-11 knaccos,

%2 cucreMarusanus 3Hanuit: "Ilnomanu
MOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX TEN".
93 HroroBast KOHTpOJIbHAs padoTa.
94 HroroBast KOHTpOJIbHAsS paboTa.
95 [ToBTOpEeHUE, 000OIICHIE F CHCTEMATH3AIHS
3HAHUM.
Wcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €
96 POJIb B Pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH.
HcTopust pa3BUTHS CTEPEOMETPUHN KaK HAYKH U €
97 POJIb B Pa3BUTUU COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH.
Wcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€
98 POJIb B Pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH.
99 HcTopust pa3BUTHS CTEPEOMETPUHN KaK HAYKH U €




POJIb B pa3BUTHHU COBPEMCHHBIX HHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHH.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

99




