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HOACHUTEJBHAASA 3AIINCKA

I'eomeTpust siBnsieTcsi OgHMM K3 0a30BbIX KYpPCOB Ha YpPOBHE CPEIHETO
oOuiero oopa3zoBaHus, TaKk Kak 00eCleuynBaeT BO3MOKHOCTh U3YUEHUS TUCLUIIIINH
€CTECTBEHHO-HAYUYHOW HAIMPaBICHHOCTH M MPEIMETOB T'YMaHUTApPHOTO IIUKJIA.
[TockonbKy ~ JIOTMYECKO€  MBIIUICHHE,  (OpMUPYEMOE  MOpU  U3YYEHUHU
00y4YaroIMUMUCS MOHATHUIHBIX OCHOB I€OMETPHUU, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUU IEMOYKHU JIOTUYECKUX YTBEPKICHUHN MPU PEIICHUU TeOMETPUUYECKUX
3aJla4, YMEHHE BBIIBUTaTh W ONpPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIIOJB3YIOTCS MPU PENICHUU 3a/lad €CTeCTBEHHO-HAY4YHOrO I[UMKJIA, B YACTHOCTHU
(duznyecKkux 3aaad.

Llens ocBoeHUs mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriryOJI€HHOM
YPOBHE — pa3BUTHE WHAUBUIYATbHBIX CIIOCOOHOCTENH OOyYalIIUXCS MpH
M3YUYECHHH TE€OMETPUH, KaK COCTAaBISIONIEH mpeaMeTHoN obnactu «MaTteMmatuka u
nHpOpMATHKa»  4Yepe3  OOCCIeYeHHWE  BO3MOXKXHOCTH  IPUOOpPETEHHS |
UCIOJB30BaHusA Oojee TIIyOOKMX TE€OMETPUYECKMX 3HAaHUM U JAeHCTBU,
CrelU(PUYHBIX TEOMETPUHU, U HEOOXOAUMBIX ISl YCHEIIHOTO MPO(PECCHOHATBEHOTO
00pa3oBaHus, CBI3aHHOTO C UCIIOIb30BaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aayaMU Kypca TE€OMETPUU Ha YTIyOJIEHHOM YpPOBHE,
PACHIMPSIONINMU U yCUIUBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBIISIFOTCS:

pacuIMpeHue MnpeiCTaBiIeHUusI 0 TEOMETPUU KaK YacTH MUPOBOM KYJIBTYPhI U
(dhopMupOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY>KAIOIITUM MUPOM;

dbopMupoBaHUE TPEACTaBICHUS O MPOCTPAHCTBEHHBIX (PUIYypax Kak o
BAKHEUIINX MaTEeMaTUYECKUX MOJIENAX, MO3BOJAIONIUX OIMNHUCHIBAaTh U U3Yy4aThb
pa3HbI€ SBICHUS OKPYKAIOLIET0 MUPA, 3HAHUE MOHATHITHOTO ammapara o pa3iaeiny
«CrepeomeTrpus» yueOHOT0 Kypca T€OMETpPUH;

dbopmMupoBaHUE€  yYMEHHUSI  BIaJleTh ~ OCHOBHBIMM  TOHSTUSMU O
MPOCTPAHCTBEHHBIX (PUTYypax M UX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMysl U yMEHUE WX TPUMEHSTh, YMEHHUS JI0Ka3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHIAPTHBIE CIIOCOOBI pelICHUs 3a]1a4;

(dbopMupoBaHUE YMEHHUS pPACIIO3HABATH HA YEPTEXKAX, MOJIETSAX U B peaIbHOM
MHUpE MHOTOTPAaHHUKUM M Tella BpalleHUs, KOHCTPYUPOBATh TI'€OMETPHUUECKHUE
MOJIENH;

(dbopMupoBaHUE MOHUMAaHUS BO3MOXHOCTH aKCHOMATHYECKOTO0 MOCTPOEHUS
MaTeMaTUYECKUX TEOpUid, (OpMHUPOBAHUE MMOHMMAHUSA POJIU AKCMOMATUKHU MpHU
MPOBECHUN PACCYKICHUM;

dbopMupoBaHUE YMEHHS BIAJE€Th METOJIaMH JOKAa3aTeIbCTB U aJrOPUTMOB
pelieHus, yMEHUs UX NPUMEHSITh, MPOBOJUTH J10KA3aTENIbHbIE PACCYXKJICHHS B
XO0JI€ PELICHUs] CTEPEOMETPUUECKUX 3a/1a4 U 3a]1a4 C IPAKTUUECKUM COJIEPKAHUEM,
dbopmMupoBaHUe TPEACTABICHHUS O HEOOXOJAMMOCTH  JIOKA3aTeNbCTB  MpHU



000CHOBAaHUY MAaTEeMaTUYECKUX YTBEPKICHUIN U POJIM AKCUOMATUKU B IIPOBECHUU
JEAYKTUBHBIX PACCYXKIACHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX M  TBOPUYECKUX
CIIOCOOHOCTEN 00yUaronMXcs, MO3HABATEIbHOM aKTUBHOCTHU, HCCIIEI0BATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBaHue (PYyHKIIMOHAIBHOM TPAMOTHOCTH, PEIEBAHTHOW T€OMETPHUU:
YMEHHSI PaclO3HABaTh TMPOSBICHUS TE€OMETPUUYECKUX TMOHITUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEalbHBIX KU3HEHHBIX CUTYAIUSX U MPU U3YUYCHUHU APYTUX
y4eOHBIX MPEIMETOB, MPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIUPOBAHUsl PEaTbHBIX CUTyallUM, HCCIEIOBAHUS TOCTPOCHHBIX MOJIEIEH,
MHTEpIPETALNH MOTyYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COJIepKATEIbHBIMU JUHUAMHU YyueOHOro Kypca «l'eomeTpus» B
10-11 «xmaccax sBmsaworcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBE,
«MHuororpannukn», «Tena  BpameHus», «BeKkTopsl M  KOOpPAWHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T€OMETPUHM HA YIUIYOJIEHHOM YypOBHE OOydeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJEpKATEIbHBIM JHMHHUSAM Y4eOHOro Kypca, a
dbopMupoBaHUE JIOTMUECKUX YMEHUM  pacmpejiensieTcss He  TOJbKO IO
COJIep>KaTeNIbHBIM JIMHUSIM, HO U 10 TojaM o0yuenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoi paboueit
MpOTPaMMBbl, paclpeleIEHHbIM MO ToJaM OOydYeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3om, yTOOBI KO BCEM OCHOBHBIM, TPUHIIUIIHAIBHBIM BOMPOCAM 00YyUaroIInuecs
oOpaianuch  HEOJAHOKpPaTHO. OTO TMO3BOJIAET OpPraHu30BaTh  OBJAJCHUE
r€OMETPUYECKUMU MOHSATUSIMU U HaBBIKAMHU MOCIIEIOBATENIBHO U MOCTYIATENIBHO, C
COOJIIOICHUEM IPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSI BKJIIOYATh B OOIIYIO
CUCTEMY I€OMETPUUYECKUX MPEACTaBICHUN OOyYarOlIUXCs, pACIIUPAs U yIriIyOsis
e€, o0pasyst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexoa kK U3y4EHUIO TEOMETPUM HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth ycioBus s auddepeHnnanuu  oOy4eHUs, MOCTPOEHUS
WHJMBUAYAJIbHBIX 00pa30BaTENIbHBIX MPOrpamMM, OOECreuuTh YriayOJaEéHHOe
M3yUYEHHE T€OMETPUU KaK COCTABIISIONIEH yueOHOTO npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIIUXCS K MPOAOJKEHUIO H3YUYEHHS] MaTeMaTUKH C
yuéTtoMm BbIOOpa Oyayiiei mpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXKIY
001MM U Mpo(ecCHOHATBLHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «['eomeTpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 4gaca (3 gaca B Hexeno), B 11 kmacce — 102
yaca (3 yaca B HEJIEIH0).



COAEPKXAHUE OBYUEHUSA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpEOMETpUU. ToOuka, mOpsiMasl, IIOCKOCTb,
npocTpadHcTBO. [loHsTHe 00 aKCMOMAaTUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonoxkeHue NpsIMBIX B MPOCTPAHCTBE: IMEPECEKAroIIUecs,
napajyieJibHble W CKpelmBaromuecss npsMble. [Ipu3HaKu CKpemMBarOIIUXCA
npsAmsbIX. [lapaninenpHOCTh MPAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapAJIICITbHBIC
MPSAMBIE B POCTPAHCTBE, NAPAIIEIBHOCTD TPEX MPSIMBIX, TAPATIIEIBHOCTD IPSAMOM
u 1miockoctu. [lapamnensHoe W IEHTpadbHOE MPOEKTUPOBAHUE, U300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapaJJIEIBLHOTO MpOeKTHUpOoBaHUs. M300paxeHue
¢duryp B mapajsienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YIOJI
MEXIYy MPSMBIMU B IpOCTpaHCTBE. [lapannenbHOCTh IITOCKOCTEN: MapaJUIeIbHBIE
ILUIOCKOCTH, CBOMCTBA MapaJIETbHBIX IJIOCKOCTEMN. [Ipocreitmue
MPOCTPAHCTBEHHBbIE (PUTYphl Ha IUIOCKOCTH: TETpajjap, Napajuiesenumnes,
MOCTPOCHUE CCUCHUU.

[TepneHaUKyISIPHOCTD MPSIMOM U IUIOCKOCTH: NMEPIECHANKYISPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MapaUIedbHbIE W TEPHEHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEPIIEHAUKYIISIPHON IJIOCKOCTH. OproronanpHOE MIPOEKTUPOBAHUE.
[lepneHauKyNIsp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSTHUE
OT MNpSIMOM 10  TUJIOCKOCTH,  MNpOeKuust  (GUrypbl  HA  IJIOCKOCTb.
[lepneHaUKyNSIPHOCTh  IJIOCKOCTEH: NPU3HAK  MEPHEHAUKYJISIPHOCTA  ABYX
mIockocTer. Teopema o TpEX MepHeHIUKYISIpax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM U IJIOCKOCTBIO, JBYTPAHHBIN
YIOJI, IMHEWHBIN yroJl ABYTPAaHHOrO yria. TpEXrpaHHbIA U MHOTOTPAHHBIE YTIIBL.
CBolicTBa IUJIOCKMX YIJIOB MHOrorpaHHoro yria. CBoHCTBa IIJIOCKMX H
JNBYTPAaHHBIX YTJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB M CHHYCOB JJIS
TPEXTPAHHOIO yIJIA.

MHororpaHHuKu

Bunbsl MHOrorpaHHukoB, pa3BépTka MHororpaHHuka. [Ipusma: n-yrosbHas
Mpu3Ma, npsiMasi U HaKJIOHHAs PU3MbI, OOKOBasi ¥ MOJIHASI IOBEPXHOCTh MPU3MBI.
[Tapaitenenunen, nOpsSMOYTOJNBHBIA — Hapajulesienunes; ¢  €ro  CBOMCTBA.
Kparualimime mnyTy Ha TMOBEPXHOCTM MHOrOrpaHHHMKA. Teopema OJilnepa.
[IpocTpanctBennass teopema Iludaropa. Ilupamupa: n-yroibHas mnupamuia,
npaBWibHasT W yceu€HHas nupamuibl. CBolicTBa pEéOep M OOKOBBIX TI'paHei
MpaBUIbHOW TUpaMuabl. [IpaBuiabHBIE MHOTOTPAHHUKHU: NpaBWIbHAsA NpU3Ma H



MpaBUIbHAS MNHpPAMUJA, NpPaBWIbHAsA TPEYrojbHAs NHUPAMUIA W MPABUIIbHBIN
Terpa’ap, KkyO. IlpencraBienwe o0 MPaBWIbHBIX MHOTOTPAHHUKAX: OKTadJp,
NOACKAdAP U UKOCAP.

BrluncneHne S1€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AWaroHaliud, YTJIbL.
[Inomans OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJIONIAlb OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOM MPHU3MBL.
[Inomaas OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MHUPaMUIBI,
TeopeMa O IUIOIIAAN YCEUEHHOW MUPaMU/IBI.

CummeTpuss B MNPOCTPAHCTBE. ODIJIEMEHTbl CHUMMETPUM  MPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpUSi B TMpPaBUIBHOM MHOTOIPAHHUKE: CUMMETPHUS
napajieNienunea, CUMMETPUS MPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MAPAMUIBI.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABICHHBIE W IMPOTHUBOIOIO0KHO
HaMpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[€CTBUS ¢ BEKTOpPaMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucno. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXEHUSI BEKTOPA HA YHUCIIO.
[TonsAaTne KoOMmIaHapHbIE BEKTOpHI. lIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. TeopemMa O Pa3I0KEHUU BEKTOpA IO TPEM
HEKOMIUIAHApHbIM  BekTopaMm. [IpsMoyrosibHas  cucrema  KOOpJIHMHAT B
npoctpancTBe. KoopauHatel BekTtopa. CBs3b MEXIYy KOOPAWHATAMH BEKTOpA W
KOOpJIMHATAMH TOYEK. YTOJI MeXIy BekTopamu. CKalaspHOE NOPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

TeJia BpalmeHus

[lonatusi: UUAMHAPUYECKAs TMOBEPXHOCTb, KOHHUYECKAs MOBEPXHOCTH,
chepuueckass TOBEPXHOCTh, OOpasyromiue IMoBepxHocTed. Tema BpalieHUs:
LIUIUH]P, KOHYC, YCEUYE€HHBIM KOHyc, cdepa, map. BzauMHoe pacmnosioxeHue
chepbl U TUIOCKOCTH, KacaTelbHasl IJIOCKOCTh K cdepe. M3o00pakeHue Ten
BpallleHUsI Ha MIOCKOCTU. Pa3BépTka nunuHapa u konyca. Cummerpusi chepsl U
miapa.

O6bEM. OcHoBHBIE CcBOMcTBa O00BEMOB Ten. TeopemMa 00 o0O0bEME
MPSIMOYTOJILHOTO TMapajuienenunena u ciueactsuss u3 He€. OO0bEM mnpsamoil u
HAaKJIOHHOW MPU3MBbl, HWJIUHAPA, MHUpaMUAbl U KoHyca. OO0bEM 11apa U 1apoBOro
CErMeHTa.

KomOunanuu Tten BpamieHus U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B
LIUJUH]p, ONHCaHHas oOKoJIo uuiuHapa. Ilepeceuenue cdepsl U Mmapa ¢
mnockocTeio. Kacanme mapa u cdepsl miockocteio. [loHSATHE MHOTrOrpaHHUKa,



OMHUCAHHOTO OKOJIO c(depbl, cdepbl, BNUCAHHON B MHOTOIPAHHUK WJIH TEJIO
BpaIlEHUS.

[Inomaas MOBEPXHOCTH LUIMHJpA, KOHyca, IUomanas chepol u e€ vacteil.
[Tomo6ue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAJACH TOBEPXHOCTEH
nofaoOHbix Quryp. IIpeoOpazoBanue momoOus, romoretus. Pemienue 3agau Ha
IJIOCKOCTH € UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB M TE€J BPAIlEHUsI: CEUYCHUS LIUITUH]Ipa
(mapayuienbHO W MEPHEHAUKYISIPHO OCH), CEYeHUsi KoHyca (mapajuielbHble
OCHOBAHHUIO U MPOXOJAIIME YePe3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CIIE/I0OB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ] MEepeHoca
CEKYIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omnepauuu HaJa BeEKTopamu. BekTtopHoe
YMHOXEHHUE BeKTOpoB. CBOIICTBa BEKTOPHOrOo yMHOXeHUA. [IpsMoyronbHas
cucTeMa KoopAuHaT B mpocTpancTBe. Koopnunatel BekTopa. Paznoxenue BekTopa
no ©Oazucy. KoopanHaTHO-BEKTOPHBIM METOJ MNpPHU PEUICHUH TeOMETPUUYECKUX
3azay.

J/IBMKEeHUA B IPOCTPAHCTBE

JIBuxenus: npoctpanctBa. OToOpaxkeHus. [Br>keHuss U paBEeHCTBO (Quryp.
OOmue cBoicTBa MABWKEHWM. Buabl ABWKEHWN: MNapauieNbHBIA IEepPeHoC,
LEHTpaJdbHasl CUMMETPHUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYI MPSIMOM.
IIpeoOpazoBanus nmogodus. [lpsmas u cdepa Ditnepa.



IINTAHUPYEMBIE PE3YJBbTATBI OCBOEHHA YUYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasknanckoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3UIIMHU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJieHAa  POCCHHCKOTO  OOIecTBa,  IPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
MpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMeHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBUM C HX
(YHKIUSMH 1 HA3HAUYCHHUEM;

2) maTpUMOTHYECKOE BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUHCKOM MaTEeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTUKECHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IITKOJIbI,
UCIIOJB30BaHUE OSTUX JOCTHKEHUU B JPYTMX HayKaX, TEXHOJOTrusX, cdepax
SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHHS, THYECKOTO IMOBEJEHUS, CBSI3AHHOTO C MPAKTHYECKHUM
MPUMEHEHUEM JOCTM)KEHUW HAyKH U JIEATEIbHOCThIO Y4EHOTO, OCO3HAHUE
JUYHOTO BKJaJa B TOCTPOCHUE YCTOUUHUBOTO OYIYIIETO;

4) 3cTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYas 3CTETHUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aj]lay, PEIICHUMN, PacCy IACHUNU, BOCHIPUUMUYUBOCTD
K MaTEMaTUYECKUM aCTeKTaM Pa3INYHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh yMEHHUSA NPUMEHAThH MaTeMaTUYeCKUe 3HAHUS B
HWHTEpEcax 3JI0pOBOro 1M 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUN U
OTHbIXa, peryisipHas ¢U3UYecKasi aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JIESITEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

FOTOBHOCTh K TPYAYy, OCO3HAaHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpPEC K
pa3nuyHbIM  chepaM  MPO(ECCHOHAIBHON  JIESITEILHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPUIOKEHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymielt mnpodeccun U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4ecKoMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKON HaMpPaBJICHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYphbl, TOHUMAHHUE BIUSHUS
COLMAIBHO-?)KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOW U COLMATIBHOU
Cpelbl, OCO3HaHUE II00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPpoOJieM, OpUEeHTAIUS
Ha TPUMEHEHHE MATEMAaTHYEeCKUX 3HAHUU IS pelieHusl 3a7ad B 00JacTu
OKpY>Karolel cpenpl, IJIAHUPOBAHUE TMOCTYNKOB W OILIEHKH HX BO3MOXHBIX
MOCJEACTBUM JIJIsi OKPYKAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U OOIIECTBEHHOW  MPAKTUKU, TOHUMaHHE
MaTeMaTUYECKOW HayKh Kak cdepbl 4UeloBEUECKON esATeNbHOCTHU, JTAarloB €€
pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIU3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KyJIbTypoll Kak CpEJCTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYID M HCCIEIO0BATENbCKYIO AESTEIbHOCTD
WHJIMBUAYAJIbHO U B TPYyMIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUSA

Bba3oBble Joruueckue aeiicTBuA:

BBIABJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXKIy MOHATUSAMH, (QOPMYITUPOBATH
onpeiesieHHs] OHITUM, YCTaHABIMBATh CYIIECTBEHHBINH MPU3HAK KiIacCU(UKAIUU,
OCHOBaHUS /71 000OIIEHHS M CPAaBHEHHUSI, KpUTEPUU MTPOBOAMMOTO aHAJIN3A;

BOCIIpUHUMATh,  GOPMYJIHPOBATH U  NPEeOOpPa30OBBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIE, e AMHUYHBIC, YACTHBIEC U OOIIHNE, YCIOBHBIE;

BBISABJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPKICHUSIX, MpeAJiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUNN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMble U OT IPOTUBHOTO), BHICTPAUBATh APTryMEHTAIINIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKIACHUS U BHIBOJIBL;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXONAIIUA C  Yy4€ToM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejibckue AeicTBUA:



UCIIOJB30BaTh BOMPOCHl KaK HCCIIEIOBATEIIbCKUM HHCTPYMEHT IO3HAHMUS,
dbopmynupoBaTh  BONPOCHL,  (UKcHpyIOIME  MOPOTUBOpEUUE,  MpodIieMy,
yCTaHaBJIMBATh MCKOMOE U JaHHOE, (OPMUPOBATh TUIIOTE3y, APTYMEHTUPOBATH
CBOIO MO3UIIHI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEIOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYeCKoro o0beKTa, IBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITeNTbHO (HOPMYIUpPOBaTh O0OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
MPOBEAEHHOTO  HAOMIONECHUS, KCCIEJOBaHUs, OIEHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpolecca, a TAaKKE BbIJIBUIAThH
MPENOJIONKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATE ACUIIMTHI MH(POPMAILIMHU, JAaHHBIX, HEOOXOAUMBIX IS OTBETa Ha
BOIIPOC U JJISI pEIlICHUs 3a]1a4u;

BBIOMpaTh MHPOPMAIINIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIMIO PA3JIMYHBIX BHUAOB U
dhopM mpeacTaBIeHNUS,

CTPYKTYpHpPOBaTh HMH(OpPMAINIO, MPEICTABIATh, €€ B pa3UuHbIX (opMmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OIICHUBATH HaJIEKHOCTD uH(opMau 1o CaMOCTOSITEJILHO
c(hopMyIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPCaJIbHbIE Y4eOHbIE 1eCTBUS

OoO1enne:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBUSIMHU U
HensiMu OOIIEHHUs, SCHO, TOYHO, TPaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pEIICHUS 3aJayd,
KOMMEHTHUPOBAThH MOJYYCHHBIN pe3ybTaT;

B X0Jie 00CYXXJIEHUS 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYX IaeMON TEMBI,
MpoOJeMBbl, peIIaeMor 3ajaadd, BBICKA3bIBaTh WJIEH, HaIlleJICHHbIE Ha IIOMCK
pElIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHUSIMU IPYTUX YYaCTHUKOB
nuanora, oOHapyXUBaTh Pa3iiMyue M CXOJICTBO MO3HUIIMM, B KOPPEKTHOM (opme
(hopMyIHpPOBATH PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PEUICHUS 3a/1aud, YKCIEPUMEHTA, UCCIIEIOBAHMUS,
MPOEKTa, CAaMOCTOSITEIbHO BBIOMpPATh (QopMaT BBICTYIUICHHUS € Y4E€TOM 3ajad
MpEe3eHTaIU U 0OCOOEHHOCTEN ay AUTOPUH.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIISAThH IUJIaH, aJITOPUTM PEIICHUS 3a7a4M, BBIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIMNXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(POPMAIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBII UHTEJJIEKT:

BJIaJICTh ~ HaBBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMOMpPOBEPKH, CAMOKOHTPOJISA Mpollecca W pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3aJauH;

MPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEUICHUU 3a]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaliJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSAM, OOBSCHITH TPUUNHBI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
paboThl TMpU peUmIeHUuH Y4YeOHBbIX 3aJay, NPUHUMATh I€Jib COBMECTHOMU
NeSATeNbHOCTH, IUJIAHUPOBATH OPraHU3AIlMI0 COBMECTHOM palOThl, paclpenemsiTh
BUJIbI PabOT, JOTOBapUBaThCA, OOCYXKIaTh MPOIECC U pe3yibTaT paloTHI,
000011aTE MHEHUSI HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TIPyMNIOBBIX (hopmax paboThl (0OCyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMB» U  HHBIE), BBINOJHATH CBOIO 4YacTh paboOThl U
KOOPAMHUPOBATh CBOU JCHUCTBHUS C JIPYTMMHU YJIEHAMH KOMAaH/[IbI, OILIEHHBAThH
Ka4ueCcTBO CBOETO BKJIaja B OOUIUN MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIbTATBI

K koniy 10 kiacca o0yyaromuiics HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHM IOHATHUSIMH CTEPEOMETPUM MpU
pELIEeHNH 3a7a4 ¥ IPOBEICHUN MAaTEMATHYECKUX PACCYKACHUM;

e TNPUMEHATH AKCHOMBI CTEPEOMETPUU W CIEACTBHUS U3 HHUX IIPU PEIICHUU
r€OMETPUYECKHX 3a/1a4;

e KJACCH(PUUUPOBATh B3aUMHOE PACIIOJIOKEHUE MPAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH IMOHATUSAMH, CBSI3aHHBIMU C yIJlaMd B
IIPOCTPAHCTBE: MEXKIAY IPSMBIMM B IPOCTPAHCTBE, MEXAY NPSIMOM H
IIJIOCKOCTBIO;

e cBOOOJHO ONEPUPOBATH NOHATUSAMU, CBA3aHHBIMU C MHOIOTpaHHUKAMH;



e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (IpU3Ma,
MUpaMuia, NPSIMOYTOJIbHBIN Mapalienenumne, kyo);

e KJacCUPUUUPOBATH  MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accu(uKaluu,

e CBOOOJHO OMNEPUPOBATh  MOHSITUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

e BBINOJIHSTH napasuiesibHOe, LEHTpaJIbHOE U OpPTOrOHAIBHOE
MPOEKTUPOBAHUE (PUTYP HA TUIOCKOCTH, BBIMOJHATH MU300pakeHUsT QUTYp
Ha IJIOCKOCTH;

e CTPOUTHh CEYEHUSI MHOTOIPAHHUKOB PA3TUYHBIMU METOJIaMH, BBITOJIHSIThH
(BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIONIAAM  TMOBEPXHOCTEH  MHOTOrPaHHUKOB  (MpHU3Ma,
MUpaMKJIa), TEOMETPUUECKUX TEJ C IPUMEHEeHHEM (HOPMYII,

e CBOOOJIHO OMEPUPOBATH MOHITUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, ILEHTP, OCh M IUIOCKOCTh CHUMMETPHUU
burypsr;

e CBOOOJIHO OINEpPUPOBATH MOHSATUSIMHU, COOTBETCTBYIOLIMUMH BEKTOpaM U
KOOpAMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pelmath 3a7a4d Ha JI0KA3aTE€IbCTBO MATEMaTHYECKUX OTHOIIEHUH U
HaxO0XXJICHUE TE€OMETPUUYECKUX BEJIUYUH, MPUMEHSSI H3BECTHBIE METObI
MIPU PEIICHUN MaTEMAaTUYECKUX 3aJ]]a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh MPOCTEUINE MPOrPaMMHBIE CPEACTBA U  AIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ay;

e WU3BJICKATh, MNPeOOpPa3OBBIBATh M HUHTEPIPETUPOBATH HHGOpPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYypax, MPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TMOJYYECHHBbIE 3HAHUA HA TNPaKTUKE: CpaBHHUBATh U
aHAJTU3UPOBATh pEeaIbHbIE CUTyallUH, MPUMEHATh M3YUYEHHbIE MOHATHUS B
mpolecce IOUCKa pEelIeHUusT MaTeMaTU4ecKd  CcQOpMyJIHpPOBaHHON
npoOJieMbl, MOJEIUPOBATh pPEATbHBIE CHUTYAIlMd Ha S3bIKE T€OMETPHUH,
HCCIIEIOBAaTh MOCTPOEHHBIE MOJIENIN C UCIOJIb30BaHUEM T€OMETPUUYECKUX
MOHATUM U TEOpeM, ammapara aiareOpbl, peliath MPaKTHYECKUE 3aJauu,
CBSI3aHHbBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEIUYMH;

e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pPa3BUTUS TE€OMETPUHM KaK
COCTaBHOMU 4acTu (PyHIaMEHTa Pa3BUTHUS TEXHOIOTUM.

K koniy 11 kiacca oO0yyaromuiics HayquTCst:



CBOOO/JIHO OIEpPUPOBATH TMOHSTUSIMU, CBSI3AHHBIMU C LUJIUHIPUYECKOM,
KOHMYECKOM U CchepuyecKol MOBEPXHOCTSIMU, OOBSACHITH CIOCOOBI
MOJTYYCHHUS;

OTIEPUPOBATH MOHITUSMHU, CBSI3aHHBIMU C TE€JIaMU BpAILCHUS: [IWJIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacrio3HaBaTh Tena BpamleHus (IUIMHApP, KOHyC, cdepa W 1Iap) U
OOBSICHSITH CIIOCOOBI MOYYEHUS TE BpalleHNUS,

KJIacCU(UIIMPOBATH B3aUMHOE PACIooKeHHe chephl U MIOCKOCTH;
BBIYUCIISATh BEJIUYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalleHUs,
00BEMBI U TUIOMIAJU MOBEPXHOCTEM MHOTOTPAHHHUKOB W TEJl BpalleHUs,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOpPMYII,

CBOOO/IHO OIEpUPOBATHh MOHSITUSMH, CBA3AHHBIMU C KOMOWHAIMSMU TEl
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIA B chepy u
OMHUCaHHBIA OKOJIO c(epsl, chepa, BOUCAHHAS] B MHOTOTPAHHUK HIIH TEJIO
BpaIllCHHUS;

BBIYUCIISITh COOTHOUIECHHUSI MEXKY TUIOIIA/ISIMU IMOBEPXHOCTEN U 00bEMaMuU
IMOJOOHBIX TE;

n3o0paxath u3ydaemble (UTYpPHI, BBINOJHATH (BBIHOCHBIE) IIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUCHHUSI TEJl BPAIICHUS;

W3BJIEKATh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBATHL HH(OpPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYypax, MPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

CBOOO/IHO OMEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OIEpalluy HaJl BEKTOPAMU,

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT;
pelniaTh TeOMETPUYECKUE 3a7a4l Ha BBIUUCICHHE YTJIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMU, BBIYMCIICHHE PACCTOSSHUM OT TOYKM JI0 IIOCKOCTH, B
1[eJIOM, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPU PEIICHUU;
CBOOOJHO OMNEPUPOBATH TMOHATHUSIMHU, CBS3aHHBIMH C JIBIDKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUM;

BBITIOJHATh M300paX€HUsT MHOTOTPAHHUKOB U TeJl BpalllEHUS MpU
napajuieiIbHOM  TEPEHOCE, I[EHTPAIbHOM CUMMETPUM, 3E€pPKabHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOI00US;
CTPOUTH CEUYEHUS]I MHOTOTPAHHHUKOB M TEJ BPAILCHUS: CEUCHUS LWJIUHpA
(mapajuienbHO U NEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (TapajuieNbHbIe
OCHOBAHUIO U IPOXOSIINE YePE3 BEPIINHY ), CEUCHUS 11apa;
HCIIOJB30BaTh METOJAbl TOCTPOCHHS CEUYEHHH: METOJA CIEJ0B, METO]
BHYTPEHHETO IIPOCKTUPOBAHMUSI, METO/I MIEPEHOCA CEKYIIEH MIO0CKOCTH;



JTIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKIACHUS;

MIPUMEHSTh TeoMeTpuyYeckre (PakThl JJIsi PELICHUs] CTEPEOMETPUUYECKHUX
3a/1a4, MTPEANOJIaraloliuX HECKOJIbKO II1aroB pPEIIeHUs, €CIH YCIOBHUS
MIPUMEHEHHMS 3aJaHbl B IBHOU M HEABHOM (popme;

pemaTh 3aJadyd Ha JOKa3aTeJIbCTBO MATEMATHYECKUX OTHOIICHUH W
Hax0JICHUE T€OMETPUUECKUX BEIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHATh  TOJYYCHHbIE  3HAHUS  HA  TPaKTUKE:  CpPaBHUBATD,
aHaJTU3UPOBATh U OLICHUBATH PEaibHbIE CUTYyallUH, IPUMEHATH U3YUYCHHbIC
MOHATHS, TEOpPEMbl, CBOWCTBA B TMPOIECCE IOUCKA pEIICHUs
MareMaTudecku  cHOpPMYJIHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peanbHble CHUTYallMM Ha SI3bIKE T'€OMETPHUU, UCCIEOBATh MOCTPOCHHBIC
MOJIEIM C HCIOJb30BAaHUEM T'C€OMETPUYECKUX TOHSATUA U TEOpeMm,
ammapara anreOpbl, pemarh MOPAKTUYECKUE 3aJaud, CBSA3aHHBIE C
Hax0>XJICHUEM F€OMETPUUYECKUX BEJIMUUH;

MMETh TpEACTaBlIeHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS FEOMETPUHU Kak
COCTaBHOMU 4acTu (PyHIaMEHTa Pa3BUTHUS TEXHOIOTUM.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HanMeHoBaHMe pa3je/ioB U TeM (uudposrbie)
n/n NMPOrpamMMBbl Bcero Kontponpibie | IpakTiieckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTputo 23 1
) B3aumHoe pacnonoxeHue npsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCTD IPSIMBIX U INIOCKOCTEH B 3
IIPOCTPAHCTBE
4 [lepneHIUKYISIPHOCTD NMPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIuIBl ¥ pacCcTOSHUA 16 1
6 MHoOrorpanHuku 7 1
BekTopsl B IPOCTPaHCTBE 12
2 HOBTOPCHI/IC, 000011IeHNE U CHCTEMATH3AIINS 5 )
3HAaHUMI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne HanmMeHoBaHMe pa3jeioB U TeM (uudgposrbie)
n/n NPOrpamMMbl Bcero Kontponbbie | IpakTiieckite o0pa3oBaTebHbIE
padoThI padoThI pecypenI
| [ToBTOpeHmEe, 06001IEHNE U CHCTEMATH3AIUS 4
3HAaHUMI
2 AHanutuuyeckas reoMeTpus 21 1
IToBTopenue "IlapannenbHblie u
NEPIEHIUKYIISIPHBIE MTPSIMBIE.
[TapamienbHOCT IPSIMOM U INIOCKOCTH.
3 [lepnieHAUKYIAPHOCTD NPSIMOM IIIIOCKOCTH. 10 1
[TapannenbHble U NEPIEHIUKYIISIPHBIE
m10ckocTd. MHororpanHuku. CeueHus
MHOTOTPaHHHUKOB'".
4 OOBEM MHOTOTpaHHUKA 12 1
Tena BpareHus 24 1
6 [Tnomaayu moBepXHOCTH U 0OBEMBI KPYTIIBIX 9 1
TEN
7 JBrxeHus 5 1
2 [ToBTOpeHuEe, 06001IeHNE U CHCTEMATH3AIUS 17 )
3HAaHUMI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHHs

JIEKTPOHHBIE
nugposbie
o0pa3oBaTe/bHbIE

pecypcsbl

OcHoBHbIE TIpaBUIIa H300pPAKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapaieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

ITonsATHA cTepeoMeTpUN: TOUYKA, IIpsIMas,
MJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUIIa U300paKCHHSI HA PUCYHKE
IIJIOCKOCTH, IMapaJlJICIIbHBIX HNPAMbBIX
(0Tpe3koB), cepeIMHbI OTpe3Ka

[TonsTHS: EpeceKarouecs IOCKOCTH,
nepeceKaromecs npsimasi ¥ iaocKoCTh;
MIOJIyIPOCTPAHCTBO

[TonsTHS: NEepeceKaroIuecs IOCKOCTH,
nepeceKarommecs npsimasi ¥ iaocKoCTh;
MIOJIyIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIIHNX O0HEKTOB

MHororpaHHuKH, H300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIHNX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBbIE
cieacTBus u3 HUX. CrocoOsl 3a1aHus
MPSIMBIX U MJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHUS MPSMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil nmupamMusl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX III0CKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMM LIBETaMU

11

N300pakenne ceueHuil nmupamMusl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOIAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX III0CKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMM LIBETaMU

12

N300pakenne ceueHuil nmupamMusl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOIAT YEPE3 UX
pEbpa. M3o0OpakeHne nepecedeHust
IIOJIyYEHHBIX III0CKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMM LIBETaMU

13

N300pakenne ceueHuil nmupamMusl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOIAT YEPE3 UX
pEbpa. M3o0OpakeHne nepecedeHust
IIOJIyYEHHBIX IIII0CKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMM LIBETaMU

14

Meton ciie1oB ISl IOCTPOEHUS CEUEHU I




15

Mertopa cie10B Ui HOCTPOCHUS CEUCHUI.
CaolicTBa niepece4eHni MPSIMBIX U
IIJIOCKOCTEN

16

Mertopa cie10B Ui HOCTPOCHUS CEUEHUI.
CaolicTBa niepece4eHni MPSIMBIX U
IIJIOCKOCTEN

17

[TocTpoeHue ceuenuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh LIaroB
IIOCTPOEHHUS

18

[TocTpoeHue ceuenuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LI1aroB
IIOCTPOEHHUS

19

[TocTpoeHue ceuenuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh L1aroB
IIOCTPOEHHUS

20

[TocTpoeHue ceuenuii B mupamuie, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh L1aroB
IIOCTPOEHHUS

21

IToBTOpenue mianumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTOJIbHUKOB

22

IToBrOpenue mianumerpun: Teopema
Memnenas. PacyeTsl B c€UEHUSIX Ha
BBIHOCHBIX yepTexax. Mcropus pazsutus
IUITAHUMETPUU U CTEPEOMETPHUH




23

KonrponsHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnoioKeHue NpsMbIX B
npoctpancTBe. CKpeluBaronecs
npsMsble. [Ipu3Haky ckpeluBaroIuxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM NPAMOU, IIPOXOMSILEH Yepe3 TOUKY
IPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. JlemMma o nepece4eHumn
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTBIO

26

[TapamiensHOCTB Tpex npsiMbIX. TeopeMa o
TPEX MapajuIeIbHbIX NPsMBIX. Teopema o
CKPELIUBAIOIIMXCA MPSAMBIX

27

[TapannenbHOe IPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA APAJIIEIBHOTO
poeKTHUpoBaHus. M300paxeHne pa3HbIX
¢uryp B napaysienbHON MPOESKIUN

28

[MenTpanbHas npoekus. YTomi ¢
COHAIIPABJIICHHBIMA CTOPOHAMHU. YTOII
MEXKIYy NPSAMBIMU

29

3aga4n Ha JOKA3aTEILCTBO U
HCCIIEOBAHNE, CBA3aHHBIE C
PaCIOIOKEHUEM MIPSIMBIX B POCTPAHCTBE

30

[ToHsATHA: MapaIeIBHOCTD IPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IPSIMOU U IJIOCKOCTH.




CaolicTBa napamieabHOCTH IPSIMON U
IIJIOCKOCTH

31

I'eomerprueckue 3a1a4y Ha BBIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBS3aHHBIC C
N1apaJUIEIbHOCTBIO MPSMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, IPOXOASILETO Yepes
JAHHYIO IIPSMYIO Ha 4epTekKe U
NapajuIeIbHOTO APYrou npsMon. Pacuér
OTHOLIEHUN

33

[TapannenpHas npoexuus, IpUMEHEHUE
JUTSL IOCTPOCHMSI CEYSHUH Ky0a 1
napauienenumnena. Ceoncraa
napajieJenumea u Ipu3Mbl

34

[TapamensHble wiockoctu. IIpu3Haku
[apaJuIEIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa 0 mapayenbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASIIEN
4yepe3 TOUKY, HE MPUHAAJIEKAIYI0 TaHHON
IUIOCKOCTH U CIEACTBUS U3 HEE

36

CaolicTBa napajuieabHbIX INIOCKOCTEN: O
MapajyIeIbHOCTH MPSIMBIX MEPECEUECHUS
IIPU [IEPECEUEHUN JIBYX MTapaJIJIEIbHbIX
IJIOCKOCTEN TpEeThEN

37

CaolicTBa napasuleabHbIX INIOCKOCTEN: 00
OTpe3Kax NapasuleIbHbIX NPSMBIX,
3aKJIFOYEHHBIX MEXy MapajieIbHbIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH MPSMOI C
JBYMsI TApaJJIENbHBIMU INIOCKOCTSIMU




38

IToBTropenue: Teopema [udaropa Ha
IJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuienenunea

41

Brruncnenue JUIMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM I1apajuleiICIUIe e

42

IlepnieHIUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
NIEPIEHIUKYIISIPHOCTH IIPIMOMN U
IIJIOCKOCTH

43

IlepnieHIUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
NIEPIEHIUKYIISIPHOCTU IIPAMOMN U
IIJIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMOM, IPOXOAALIEH
yepes TOYKY MPOCTPAHCTBA U
MEPIIEHANKYIISPHOM K IUIOCKOCTH

45

[1110CKOCTH U NEPIIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

[1110CKOCTH U NEPIIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

[lepnieHUKYyISp U HAKIIOHHAS.
ITocTpoeHue nepneHUKyIspa U3 TOYKU HA
IPSAMYIO

48

[lepnieHUKYyISp U HAKIIOHHAS.




ITocTpoeHue nepneHuKyIspa U3 TOYKU HA
IPSAMYIO

TeopeMa 0 TpEX nepHeHANKYIISIPAX

49
(mpsimast 1 oOpaTHast)

50 TeopeMa 0 TpEX nepHeHANKYIISIPAX
(mpsimast u oOpaTHasi)

51 Yros Mexay CKpelUBarOIUMUCS
MPSIMBIMU
ITouck neprneHaNKyISIpHBIX MPSAMBIX C

52 IIOMOUIBIO NEPIIEHIUKYISIPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue cedenuit kyoa, IpU3MBI,

54 MIPaBUJILHON ITUPAMUBI C TIOMOLIBIO
OPTOTrOHAJILHOM MPOEKIINU
[TocTpoenue cedeHuit kyoa, IpU3MBI,

55 IIPaBUJILHON ITUPAMUJBI C TIOMOILIBIO
OPTOTrOHAJILHOM MPOEKIUU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJBHO MI0ckocTu. IlnockocTn
CUMMETPUI B MHOTOTpaHHHUKAX

57 [Ipu3Hak neprneHAUKYJIAPHOCTH IPSIMOU U
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPUH

53 [IpaBuiIbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsHUM OT TOYKH JI0 IJIOCKOCTH

59 IIpaBuiIbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsSHUM OT TOYKH J0 IJIOCKOCTH

60 CriocoObl OIYCTHTD NEPIIECHANKYIISAPHI:




CUMMETpHUS, CABUT TOYKHU I10
NapajuIeIbHOMN IPSIMOU

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Konrponsnas padora "B3anmuoe
pacroio’keHue MPsIMBIX U IIIOCKOCTEN B
npoctpaHcTae”

63

IToBTOpEHME: YroJI MEKAYy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyrou MexIy
CKPELIUBAIOIIMMHUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpryeckrie METObI BBIYUCICHUS
yIila MeXAy MPpsSIMBIMU B MHOIOTPaHHUKAX

66

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yria

67

[lepnenaukymnspusie miockocTH. CBONCTBA
B3aWMHO NEPHEHAUKYJIAPHBIX MIIIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O IPSAMOU
IepeceyeHus ABYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPETHEH IIIIOCKOCTH

69

[IpsiMoyTOIBHBIN Mapasuienenunesn; Kyo;
U3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuienenunea

70

TeopeMa 0 nMaroHany NpAMOYIOJIbHOTO




napajjieacnuieaa u CJICACTBUC U3 Hee

71

CrepeomeTpuuecKkue u IpuKiIaaHbIe
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIOJIOKCHUCM MPAMBIX U INIOCKOCTHU

72

IloBTOpEHME: CKPELIMBAIOLIUECS TPSMBIE,
napasiesIbHbIe TUIOCKOCTH B CTaHIapPTHBIX
MHOT'OT'paHHHKaX

73

ITapa napaynenbHbIX IUIOCKOCTEW HA
CKPELIUBAIOIIUXCS MPSAMBIX, PACCTOSIHUE
MEXKIy CKPEILHUBAIOIUMUCS IIPSIMBIMHU B
IIPOCTBIX CUTYALHUIX

74

PaccrosiHre OT TOUKH 10 TNIOCKOCTH,
paccTosiHue OT MPSIMOM A0 MIOCKOCTH

75

Brluucnenue paccTosHUN MEKIY
CKPELIUBAIOIIMMHUCS IIPSIMBIMU C
IIOMOILBIO NIEPIEHAUKYJIAPHON IUIOCKOCTH

76

TpéxrpaHHblli yroji, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOIO yIJIa

77

DneMeHTHI CPEepUIECKO TeOMETPHUH:
reoIe3NYECKUe JIMHUU Ha 3eMiIe

78

KonrponsHas padora "Yrisl u
paccrosiHus"

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €T0 3JIEMEHTHI"

80

[Tupamupa. Buasl nupamuy. [paBunbaas
nupamua




[Ipusma. IIpsAmast ¥ HaKJIOHHAS IPU3MBI.

81 1
IIpaBunbHas npusma

20 [IpsiMoit napajienenunes, 1
NPSMOYTOJIBHBIN Mapasuienenunesn, Kyo

23 Brinykiibie MHOrorpanHuku. Teopema 1
Olinepa
Brinykiibie MHOrorpanHuku. Teopema

84 Olinepa. [IpaBunbHbIE U NOTYNIPAaBUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonrponsHas pabora "MHororpaHHUKH" 1

26 [ToHsATHE BEKTOPaA Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTs BekTOpOB 1

89 [IpaBuio nmapasienenumnena 1

90 YMHOK€EHNE BEKTOpa Ha YHUCIIO 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEXKAIIHUX B OJHOU 1
TJIOCKOCTH

92 CkansipHoe pou3BeICHUE 1

93 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

96 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

97 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

98 O06o01ieHne U cucTeMaTu3aus 3HaHUK 1




99 O06o001IeHre U cucTeMaTU3alus 3HaHU | 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O06o001IeHre U cucTeMaTu3alus 3HaHU | 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne aTa ngpossbie
n/n Tewa ypoka Bcero Konrpoaubie | Mpaxririeckite i[rsyqelmﬂ :)lﬁl;baIZOBaTeﬂbele
padoThI padoThI pecypenI
1 [ToBTopenue kypca 10 kinacca. Bekropsl B |
npoctpancTBe. OCHOBHBIE TIOHATHS.
IToBTopenue kypca 10 knacca. Cnoxenue,
2 BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE 1
BEKTOpa Ha YHCJIO.
3 IToBTOpenue kypca 10 knacca. |
KomMm1uianapHble BEKTOPBI.
4 IToBTOpEeHNE TeMBI "BeKTOpHI B |
npoctpaHcTee”. Pemenue 3anau.
5 [IpsimoyronbHas cucreMa KOOpAUHAT B 1
IIPOCTPAHCTBE.
6 Koopaunats! BexkTopa. 1
[IpaBuia BEIYHCIEHUS KOOPAUHAT CyMMBI
7 U Pa3HOCTU BEKTOPOB, KOOPANHAT 1
IIPOU3BENICHUS BEKTOPA HA YHCIIO.
Pewenue 3anau.
2 CBs13p MEXly KOOpAMHATaMHU BEKTOPOB U 1
KOOpAMHATaMH TOYEK.
9 IIpocreiimue 3a1auu B KOOpAUHATAX. 1
10 [Ipocreiimue 3a1auu B KOOpAUHATAX. 1




11

IIpocreiimue 3aga4n B KOOpAUHATAX.

ITpoBepounas pabota "KoopauHatel

12 TOUYKH U KOOPAMHATHI BEKTOpa"

13 VYron mexnay Bekropamu.CKasipHOe
IIPOU3BEICHUE BEKTOPOB.
CkansipHO€E ITPOU3BEIEHNE BEKTOPOB B

14 ¢u3uKe, BHIYUCICHUE paOOThI HOCTOSHHON
cuibl. Pemenue 3anay.

15 Brruucnenue yria Mexay INIOCKOCTSIMM.

16 AHanuTHyecKknue METObl pacuéTa yria
MEX1y IPSIMbIMU B MHOIOTPAaHHUKAX.

17 AHanuTHyecknue METObl pacuéra yria
MEX1y IUIOCKOCTSIMU B MHOTOI'PaHHUKAX.

13 dopMya pacCTOSHUASA OT TOYKH 10
IIJIOCKOCTH B KOOPJMHATAX.

19 HaxoxneHue pacCcTosiHUs OT TOYKH 10
TJIOCKOCTH B KyOe.

20 HaxoxzeHue pacCcTosiHUs OT TOYKH 10
IIJIOCKOCTH B IIPABUJIBHOU

71 Haxoxnenue pacctosiHus MEXIY
CKPEIIMBAIOIIUMHUCS IPSIMBIMHU.

22 BekTopHoe npousBeeHne BEKTOPOB.

73 BeKTOpHO - KOOpAUHATHBIN METON.
Pewrenue 3anau.

24 BeKTOpHO - KOOpAUHATHBIN METON.
Pewenue 3anau.

’5 KonrponbHas pabora "AHanuruueckas

reomeTrpus"




26

[TapannenbHble IpsIMBbIE B IPOCTPAHCTBE.
[TapanenbHble IPSIMBIE U TIOCKOCTH.

27

[TapaienbHbIe IPSIMBIE U IIJIOCKOCTH:
pacyeT OTHOLICHUM.

28

IlepnieHquKyIsIpHBIC MIPSAMBIE U
IJIOCKOCTH: CTAHAAPTHBIE Maphl
NEPIEHIUKYIISPHBIX IUIOCKOCTEN U
IIPSAIMBIX, CHMMETPUH MHOTOI'PAHHUKOB.

29

IlepnieHquKyIsIpHBIC MIPSAMBIE U
II0CKOCTH. Teopema o TpEx
IIEPIECHINKYIIAPAX.

30

IlepnieHquKyIsIpHBIC MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUE [UIVH B
MHOI'OTPaHHUKAX.

31

[ToBTOpEHueE: momann
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIs
I0MIaiel, COOOpaKEHHsI TOA00US.

32

[ToBTOpEHueE: momann
MHOTOYTOJILHUKOB, ()OPMYJIIBI JIJIs
IoMIaIeH, COOOpaKEeHHsI TOA00US.

33

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJI0ILIAa 1M TIOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKEHUS TOA00US.

34

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
IJI0IIA 1M TIOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKEHUS TOA00US.

35

Konrponsnas padora " I[ToBropenue:
MHOT'OTPaHHUKH, CEUYEHUS




MHOT'OI'PpaHHUKOB.

O06BeM Tena. OOBEM MPSIMOYTOIBLHOTO

36 napajuiesenunesaa.

37 3anmaun 00 yZIBOEHUM KyOa, 0 KBaJparype
Ky0a; 0 TPUCEKLUH yTa.
CrepeoMeTpHUECKHE 3aJa4H, CBS3aHHBIE C

38 00BEMOM MIPSIMOYTOJIBHOTO
napajulesenunesaa.

[IpuknanHble 3a1auu, CBSI3aHHBIE C

39 BbIUUCIIEHHEM 00BbEMA IPSIMOYTOIBHOTO
napajulesienunesaa.

40 ®opmyna o6bpéMa rpamuibl. OTHOIIEHNE
00BEMOB MUPaMH/] C OOLITUM YTIIOM.

41 ®opmyna o6béMa mupamusl. OTHOILICHHE
00BEMOB MMUPaMHUJ C OOLITUM YTIIOM

4 CrepeoMeTpHUECKHE 3aJa4H, CBA3aHHBIE C
00bEMaMU HAKJIOHHOM TTPU3MBI

43 CrepeoMeTpHUECKHE 3aJa4H, CBA3aHHBIE C
00BEMaMU TUPaAMUJIBL
[Tpuknaaneie 3agauun o Teme "OO0bEMBI

44 Ten", CBSA3aHHBIE ¢ 00BEMOM HAKIOHHOM
IIPU3MBI

45 [Tpuknaaneie 3agauun o Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Mpumenenne 00bEMOB. Brruncienue
paccTosHUSA A0 INIOCKOCTH

47 Konrponsnas padora "O0béM

MHOTOTrpaHHHUKa"




[MunuHapudeckas IOBEPXHOCTb,

48 o0pa3yromine UIHHIPHIECKON
MIOBEPXHOCTU

49 HMunuuap. [pssMoi KpyroBou HUIMHAP.
[1nomane MOBEpXHOCTH LUTUHIPA

50 Konnueckasi moBepxXHOCTh, 00pa3yomiye
KOHMYecKoi nosepxHoctu. Konyc

51 CeueHue KOHyca MIOCKOCTHIO,
napajuieIbHOM MIOCKOCTH OCHOBaHUS

57 Yceuénnslit konyc. M3o00paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Inomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Inomane 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuuecKkue 3aJa4 Ha

55 JI0Ka3aTeJIbCTBO U BEIYHCIICHHE,
IIOCTPOCHUEM CEYEHUH MIMH]PA, KOHYyCa
CrepeomeTpuuecKkue 3a1a4u Ha

56 JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOCHUEM CEYEHUH MIMH]PA, KOHYyCa

57 [Ipuknaguelie 3aa4n, CBI3aHHbBIE C
[UTHHIIPOM

58 [Ipuknaguelie 3aa4n, CBI3aHHbBIE C
[UIHHIIPOM

59 Codepa u map

60 [Tepeceuenue cdepsl u mapa c

iockocThio. Kacanue mapa u cepsl




IUIOCKOCTBIO. By u n300paxenue mapa

61

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cepsl
IUIOCKOCTHIO. By u n300paxenue mapa

62

VYpaBuenue cgepsl. [Tnomans cheps u eé
yacTen

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuuecKkue 3a1a4 Ha
J0Ka3aTCIbCTBO U BBIYHCIICHHUC,
CBSI3aHHBIE CO CEpOHt U Mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65

CrepeomeTpuuecKkue 3a1a4 Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
CBSI3aHHBIE CO CEPOHt U Mapom,
MMOCTPOCHHUEM UX CEYCHHH MIIOCKOCTHIO

66

HpI/IKHaI[HBIC 3a4da4yu, CBA3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIUHCJICHHSA B Opr)KHOCTI/I, CTaH,Z[apTHI:Ie
mogo0ust

68

Paznmuunsie KOM6I/IHaI_[I/II/I TCJI BpalliICHUSA U
MHOT'OIrpaHHUKOB

69

3anaun no Teme "Tena U MOBEPXHOCTH
BpalieHus"

70

3anaun no teme "Tena U MOBEPXHOCTH
BpalieHus"

71

Konrponsnas padora "Temna u
MIOBEPXHOCTHU BpaleHus"




72

O06wém nnnunapa. Teopema 06 00bEMeE
IPSAMOTO LUIUHAPA

73

Brrunciienue 00bEMOB TEJ C TTOMOIIBIO
ornpenenéuHoro uHTerpana. O0sEm
KOHyca

74

ITnowaau OOKOBOM U MTOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuueckue 3aj1auu, CBI3aHHbIE C
BBIYHCIICHHUEM 00bEMOB IIWIIHHIPA,
KOHyca

76

[Mpuknanueie 3ana4un mo Teme "OObEMBI 1
IJI0IA I TOBEpXHOCTEN Ten"

77

O0BEM mapa 1 IIapoOBOTO CEKTOPA.
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