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IHOACHUTEJIBHASA 3AIIUCKA.

Pabouas mnporpamma mo reomerpun Uit 10-11 kmaccoB coctaBieHa Ha ocHoBe denepanbHOTO
rocyaapcTBeHHOT0 oOpasoBarenbHoro crangapra OO0 2010 roga, mpuMepHO OCHOBHOM 00pa3oBaTelbHON
nporpammbsl COO, pa3zpaboranHoii B cootBeTcTBUU ¢ PT'OC OO 1 paboyeii mporpaMmbl IO TEOMETPUH TS
obmeobpaszoBarenbHbIX yupexkaenuii mo YMK Aranacsna JI.C. u ap., cocraButens T.A. Bypmuctposa, M. :
IIpoceemienue, 2015.

[Iporpamma paccuntana Ha 138 4. (2 4. B HEZIemI0).

[lenp U3yyeHUS IPEIMETa:

1) 6 HanpasnieHUuU TUYHOCMHO20 PA3BUMUSL:

*  (opmupoBaHUE TPENCTABICHUH O MaTeMaTHKE KaK 4acTH OOIIEYeTIOBEYECKOH KYIbTYpHI, O
3HAYUMOCTU MaTEeMAaTUKH B Pa3BUTHH LIMBUIN3ALMU U COBPEMEHHOIO OOIIECTBA;

*  pa3BUTHE JIOTHYECKOTO M KPUTHYECKOT'O MBIIUICHUS, KYJIbTYPbl pEYH, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

*  (GOopMHUPOBaHHE WHTEIUICKTYaTbHOW YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K
MPEOAO0TICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOIIUX U3 OOBIIEHHOTO OIBITA;

*  BOCHHUTAaHHE KA4eCTB JIMYHOCTHU, 00ECIIEUMBAIONINX COLUAIBHYI0 MOOUIBHOCTH, CIIOCOOHOCTH
MPUHUMATH CAMOCTOSITENIbHBIE PEIICHNUS;

*  (QopmupoBaHME KayeCTB MBIIUICHUS, HEOOXOIMUMBIX Ui aJanTalii B COBPEMEHHOM
WH(pOpPMaAIMOHHOM OOIIECTBE;

* pa3BUTHE UHTEPECA K MATEMATUYECKOMY TBOPUYECTBY U MATEMATHUYECKUX CIIOCOOHOCTENH;

2) 6 MemanpeoMemHoM HANPasLeHUU:

*  pa3BUTHE NPEICTABICHHA O MaTeMaThKe Kak (opMe ONMUCAaHWs W MeETOJe MO3HAHUs
NEHUCTBUTENLHOCTH, CO3/JaHUE VYCIOBUIM JJs MPUOOpPETeHHs IEepPBOHAYAIBHOIO OIbITA
MaTeMaTUYECKOI0 MOJIEIMPOBAHMUS;

* ¢dopMupoBaHHE OOIIUX CHOCOOOB HMHTEIUICKTYAIbHOW JEATEIbHOCTH, XapaKTEepHBIX s
MaTEMaTUKHU U SIBJISIFOIIUXCS OCHOBOM MO3HABATEIbHOW KYNbTYpPbI, 3HAUUMOM JJIsl Pa3IUYHBIX
cdep YenoBeYeCKOM e TENbHOCTH;

3) 6 npeomemHoM HANPABLEHUU:

*  OBJaJieHHME MaTeMaTWYeCKHMMM 3HAHUSMHU U YMEHUSIMH, HEOOXOIUMBIMH sl MPOJOJIKEHHUS
0o0pa3oBaHUs, U3YUEHHS] CMEKHBIX JUCLMILINH, IPUMEHEHHSI B IOBCEAHEBHON KU3HU;

* co3gaHue (pyHIAMEHTa Ul MAaTeMaTH4eCKOTO Pa3BUTHUS, (POPMUPOBAHUS MEXAHW3MOB MBIIUICHUS,
XapaKTCPHbIX IJId MaTeMaTHYECKON JCATCIBHOCTH.

Baxnenmeni  3amadeil  IIKQIBHOIO  Kypca  TEOMETPUU  SABIISIETCSAPA3BUTHE Yy  y4YallUXCs
IIPOCTPAHCTBEHHOT'O BOOOPAXKEHUS U JIOTHYECKOTO MBIIIJICHUS ITyTeM CUCTEMaTHYECKOTO 3y4YEHUs CBONCTB
reoMeTpUYecKrX (Uryp Ha INIOCKOCTH U B IPOCTPAHCTBE U MPUMEHEHUSI 3TUX CBOMCTB MPU PEIICHUU 3a]au
BBIUUCIIUTENILHOTO U KOHCTPYKTUBHOTO Xapakrepa. CyliecTBeHHas pojb MPH 3TOM OTBOJUTCS Pa3BUTHUIO
r€OMETPUYECKON HHTYHUIUH.

Coneprxanue pabodel mporpaMMbl HaNpaBJIEHO Ha OCBOCHME YUALIUMMCS 3HAHWM, YMEHUN M HaBBIKOB
Ha 0a30BOM ypOBHE, UTO COOTBETCTBYET oOpa3oBarenbHOM nporpamme MBOVY «llentp ob6pasoBanust Ne 4».
Ona BkirouaeTr B ceOsd Bce TEMBl, INpelyCMOTpEHHbIE (efepaTbHbIM T'OCYJapCTBEHHBIM CTaHIApTOM
OCHOBHOT0O 00mero oOpa3oBaHMsl 10 TeOMETpUM M pabodeldl mporpaMMbl IO TEOMETPUM UL
obmeoOpa3zoBatenbHbIX yupexaenuit o YMK Aranacsna JI.C. u ap.

[Ipeobnanatonmu opMaMu TEKYIIETO KOHTPOJISI BBICTYNAIOT MUCbMEHHBIN OIPOC (CaMOCTOSITENbHbBIE
¥ KOHTPOJBHBIE PabOTHI, TECThI, TEMAaTUYECKHUE CPE3bl, MPOBEpPOUYHAsi paboTa) U YCTHBHIN (coOecenoBaHume,
(bpOHTaNBHBIN OMPOC U 3a4ET).

MECTO YYEBHOI'O IIPEJIMETA, KYPCA B YYEBHOM IIJIAHE.

TI'oma KomnuectBo KoanuectBo KomanuectBo Bcero yacos
oOydeHHus1 | YacoB B HEJAEIIO y4eOHBIX HEJENb KOHTPOJIBHBIX PaboT | 3a y4eOHBIi rox
10 kmacc 2 35 5 70
11 knacc 2 34 3 68




COJAEP)KAHUE YYEBHOI'O ITIPEIMETA.

10 KJIACC.

Ne HanmenoBanue pas3znenos Bcero | KonTponbHbie
/T 4acoB paboThl

1 | HexoTopsie cBeeHUs U3 NTAHUMETPHUH. 12

1. | Beenenue. 3

2. | IapayuienbHOCTh IPSMBIX U TIJIOCKOCTEH. 16 2

3. | IlepneHAUKYISIPHOCTD NPSMBIX U TNIOCKOCTEH. 17 1

4. | MHOTOrpaHHMKH. 14 1

5. | 3akmrounTenpHOE MOBTOPEHUE Kypca reomerpun 10 8 1

KJlacca.
Bcero yacos 70 5

§ 1.HekoTopsie cBeaeHus u3 muanuMmerpuu (1249).
CBOHCTBO OMCCEKTPUCHl yIja TpPEyroibHUKa. PelieHune TpeyroiabHUKOB. Beluucienue OuccekTpuc,
MeIMaH, BBICOT, pAAUYCOB BIMCAaHHOM MW  ONHMCAaHHOM OKpyxHocTeil. dopmynsl momwanu
TpeyrojbHuka; ¢opmyna ['epoHa, BbIpak€HHE IUIOLIAJM TPEYrojbHUKA 4YEpe3 paJuyC BIUCAHHONW H
OIMCAaHHOM OKpYKHOCTEW.BblunMcieHue yriioB ¢ BEpIIMHOM BHYTPM M BHE Kpyra, MeXAYy XOpAoH H
KacatenpHOW. TeopeMa O TIpOM3BENECHUM OTPE3KOB XopA. Teopema O KacarelbHOM M CEKyLIEH.
Teopema 0 cymme KBaZpaTOoB CTOPOH M JMaroHajled mapajenorpamma.BrucanHele M oOnucaHHbIE
MHOT'OYT'OJIbHUKHU. CaoiicTBa U IIpU3HAKU BIIMCAHHBIX u OIHMCaHHBIX
4eThIPEXYroJbHUKOB.I'eoMeTpuueckne Mecra Todek.PemeHune 3amad ¢ NOMOLIBIO T€OMETPUUYECKUX
npeoOpa3oBaHuii W reoMeTpuueckux  Mmecr.3amaua  Oitmepa. Teopema UYeBsl u  Teopema
Musnenas.Omune, runepboia, mnapaboiga Kak —reomerpuueckue Mecra  Touyek.HepazpemmmocTs
KJIACCHYECKMX 3a/ad Ha IMOCTPOCHHUE.
§2. Beenenue (34).
[Ipenmer crepeomerpuun. OCHOBHbBIE IOHATHS CTEPEOMETPUN U UX CBOMcTBA. Touka, mpsiMasi ¥ TIOCKOCTD B
IIPOCTPAHCTBE. AKCHOMBI crepeomeTpuu. [loHsTHE 00 aKCMOMAaTHYECKOM CIOCOOE IOCTPOEHUS
reomeTpun.llepBrie CleACTBUS U3 AKCHOM.
§ 3. IlapanienbHOCTh NPSAMBIX U TIOCKOCTEH (161).
[Iepecekaronuecs, mapajiesbHble W CKPEIIMBAIOIIMECS NpPsMbIE B IpocTpaHcTBE. [lapamienbHOCTh TpEX
MPSAMBIX. YTOJI MEXAY NPSAMBIMH B IpOCTpaHcTBe. [lapainenbHOCT NPSIMOM M IUIOCKOCTH, NPU3HAKH H
CBOWCTBa. Yrona MEKITY pSIMOi u TJTOCKOCTBIO. YTJIbI c COHAaIIPaBJICHHBIMU
cropoHamu.llapamnenpHOCTh  MIIOCKOCTEH, MpU3HAKM M cBoMcTBa.Pemenne 3amady mo  Teme
«ITapannenbHocTh mpsiMoii W TwiockocTu». Terpasap.Ilapannenenunen. OcHoBaHue, OOKOBBIE pEOpa,
BBICOTa, OOKOBasi MOBEPXHOCTh TeTpajjapa,napamienenunena.llpaBuna mnocrpoeHus cedeHuil.3ajgaun Ha
ocTpoeHue ceueHuil.Pemenne 3anau nmo reMe «llapamnenbHOCT INIOCKOCTEN.
§ 4. [leprieHUKyYIAPHOCTD MPSAMBIX U MII0cKocTel (174).
[lepnieniuKynsApHBIE TPSMbIE B IPOCTPAHCTBE, UX cBoWcTBa.llapamiensHble NpsMble, NEPIEHIUKYISIPHbIE
mwiockoctd.  [Ipu3HakW  MEPHNEHOUKYIIPHOCTH  NpsAMOM H  IUIockocTh.Teopema 0  mpsIMOW,
NEPNEeHIUKYIApHON IIockocTu.Pemenne 3amau no  teMme «llepneHaukynspHocTs  mpsAMOMl U
wiockoctuy. Ilepnenukynsap u HakiaoHHas K miockoctu.lIpoekmus ¢urypsl Ha 1uiockocTs. PaccrosiHus
Mexay ¢urypamu B mpocTpaHcTBe. PaccTosHMe OT TOYKM O IUIOCKOCTH. PaccrosHue Mexny
CKpEUIMBAOIIMMUCS  NOpAMBIMHA. PaccrosHme OT npsMoiM A0  IulockocTH.PaccrosHme — Mexay
NapajuIeIbHBIMM  IUIOCKOCTSIMHM. Teopema 0 TpéX NEPHEHIUKYJIApax.Yroa Mexay HOpsSMoid H
IJIOCKOCTBIO. [lapamienbHOe NpOeKTHpOBaHKE. [|BYIrpaHHbIA Yroj, JIMHEHHBIM Yroyl JIBYIPAHHOTO Yrija.
Tpéxrpannsiii  yron.  MHororpannbiii  yron.llapamnensHoe — mpoektupoBaHue.  OpTOroHaIbHOE
MIPOEKTUPOBAHHUE. [Tnomane OpPTOTOHAJILHOM MPOEKIINU MHOTOYTOJIbHUKA. N3obpaxenue
pocTpaHCTBEHHBIX (uryp. LlenTpanpHoe npoexkTHpoBanue.Pemenue 3amau no Teme «llepneHaukysp
U HakKJOHHBIC. YTOJ MEXIAy HPSAMON M IUIOCKOCTBIO».llepneHIuKyIIpHOCTh IUIOCKOCTEH, NMPU3HAKA H
coiicTBa.lIpsamoyronpublii  napamienenunen.Pemenue 3anau no teme «llepneHaAuKyIsspHOCTD NMPSAMBIX U
IIJIOCKOCTEMN.
§ 5.MHuororpannuku (144).



[Tonatue MHoOrorpanHuka. Bepmmnbl, pébpa, rpann MHororpaHHuka. Pa3séprka. ['eomerpuueckoe Tero.
MHororpanneie yribl. Beinykible MHoOrorpanHuku. Teopema Oitnepa. [Ipusma. DieMEHTbl TPU3MBI.
[Ipsimass u HaknmonHas npusma. I[IpaBunbHas npusma. Ilapamnenenumnen, xy0.Pemenue 3agau mo teme
«IIpuszman.Ilnomane noBepxHocTH mnpsiMoM mnpusMblllupamuga. OnemeHTbl mHpu3Mbl. TpeyrosibHas
nupamuga. llpaBunbHas  nupamuppa. Ilnomans NOBEPXHOCTHM IPaBUIIBHOM NHUpPAMHABL. Y cedEHHas
nupamuaa.Pemenne 3agau no teme «llupamupa».Cummerpus B KyOe, B Hapajielienunene, B IMpU3Me
n nupamuze.llonstTue o cuMMeTpuuM B IpPOCTpaHCTBE (LIEHTpalbHas, oceBas, 3epkaibpHas).CedeHus
MHororpaHHukoB. Iloctpoenue ceuenuii.llpencraBnenne o IpaBUIBHBIX MHOIOIpaHHHMKax (TeTpasap,
KYyO, OKTasp, JOJEeKa’ AP 51 MKOCa3/Ip).DJIEMEHTHI CUMMETpUU IIPaBUJIbHBIX
MHOrorpaHHukoB.CUMMeTpuu B KyOe, B Iapajelenunene, B npusme u nupamuje.Pemenue 3agau no
teme «lIpaBunbHble  MHOrorpaHHuku».llpoctpancrtBenHas  Teopema  Iludaropa, cBsa3aHHas ¢
TETPAdIPOM, y KOTOpPOrO BC€ IUIOCKHE YIIBI IPU BEpIIMHE MpsiMble. JlOKAa3aTeIbCTBO OCHOBAaHO Ha
dopmyrne IUIOMIAAM  MPSMOYTOJbHOW  MPOEKIMM  MHOTOYrOJbHHMKA, KOTOpas  IpeIBapUTEIbHO
BbIBOAUTCS. Penienne 3anaq no reme « MHOrOrpaHHUKWY.

§ 6. 3axnrounTEIBLHOE OBTOPEHME Kypca reomerpun 10 knacca (84).

11 KJIACC.

Ne HaumenoBanue pa3aenon Bcero | KontponbHbie
n/n 4acoB paboThI

1. | Hunuuap, KoHyc, map. 16 1

2. | O6bEMBI Tem. 17 1

3. | BekTopsl B IpocTpaHCTBE. 6

4. | Meroa KoopAXHAT B IPOCTPAHCTBE. 15 1

5. | 3akirounTENbHOE TOBTOPEHNUE MPU OJTOTOBKE K 14

WUTOTOBOM aTTECTAIIMU 110 TEOMETPHH.
Bcero yacos 68 3

§ 1. Qununnp, konyc, map (164).

Tena u mnoBepxHoctu BpameHus. [lonstue umnauHapa.OCHOBaHWE, BBICOTA, OOpa3ylomias, oOCh
umnHapa.OCHOBHBIE  CBOWCTBA  MPSAMOro  Kpyrosoro  IwiMHIpa.l3o0pakeHue  OWiIMHIpa  Ha
miockocTy.CedeHns UIMHApa (apajulesIbHO U NEPIIEHIUKYIAPHO och).bokoBas MoBEpXHOCTh, pa3BEpTKa
OOKOBOM mMOBEepXHOCTH MwinHaApa. Dopmyna miomaad OOKOBOM MOBEPXHOCTH M TOJTHOM MOBEPXHOCTH
mwmHApa. [lonstre konyca. OcHOBaHuUE, BbICOTa, 0Opa3yromias, ock KoHyca.OCHOBHBIE CBOMCTBA MPSIMOTO
KpyroBoro konyca.l300paxeHne KoHyca Ha IJIockocTu.bokoBas MOBEpXHOCTh, pa3BepTka OOKOBOM
MOBEPXHOCTH KOHyca. opmyna 1uiomaaun OOKOBOM IOBEPXHOCTM W MOJHOM  MOBEPXHOCTH
koHyca.CeueHus: KoHyca (MapajuleIbHOE OCHOBAHHUIO U MPOXOJSIIEe Yepe3 BEpLINHY). Y CEeUEHHBIN KOHYC,
IUIOIIA/b TTOBEPXHOCTH yceu€HHOro KoHyca. Pemenue 3anau no teme «Konyc. Yceuénnsiit konyc». Chepa
U map, ux ceueHus. YpaBHeHue ceprl. Bzaumuoe pacnonoxxenue chepsl u miockoctu.KacarenbHas
wiockocte K chepe.llnomans cdepsl B npocTpaHcTBe. BzaumHOe pacrofiokeHHE MNpsMOM U
cohepol.Llunnaapuueckue U KoHuueckue mnoBepxHocTu. Cdepa, BOUCaHHAsE B LHWJIMHIPHYECKYIO
MIOBEPXHOCTh U B KOHMYECKYI0 MOBEPXHOCTU.CEUeHUs HWIMHAPUYECKOM M KOHHUYECKOW IMOBEPXHOCTEH.
Omnunce, runepbona, nmapabona kak ceueHus: koHyca.llpocteilmne koMOMHAIIMKM MHOTOTPAaHHUKOB U TEJ
BpALEHUS MEXy COOOH.

§ 2. O6bémsI Ten (174).

[lonartue 06 o0béme Ttena.llomoOHble Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOIMIAISIMU
MOBEpXHOCTEN U 00BbeMaMu MOAOOHBIX TeN.O0bEM MpsiMOyTosibHOrO napajuienenunena. OO0bEMBI NpsAMOit
OpU3Mbl U IWIUHApa. Bbruncienne oOBEMOB Tel € MOMOIIBIO OmpenenéHHoro uuterpaiga. OObEM
HaKJIOHHOW TpW3MBbI, MHUpaMuibl U KoHyca. OO0BEM mmapa u momanas chepbl. OOBEMBI IIAPOBOTO
CETMEHTa, IIApoOBOrO  ciIos M mapoBoro  cexropa.OKpykHOCTb M npsmas Oiunepa.llnomans
cdepsl.Pemienne 3a1a4 Ha BbIUKCIEHHE 00bEMOB MPOCTPAHCTBEHHBIX QUTYP.

§ 3.BekTops! B ipocTpaHcTBe (64).

[TonsiTue BekTOpa B mpocTpaHcTBe. Moaynb BekTopa. PaBeHcTBO BekTOpoB. CllojKeHHE M BBIUMTAaHUE
BEKTOpOB. CyMMa HECKOJBKHX BEKTOPOB. YMHOKEHHE BEKTOpa Ha uuncio. KoMiiaHapHble BEKTOpHI.



Teopema o0 pa3joXeHWH BEKTOpa IO TPEeM HEKOMIUIAHAPHBIM BekTopaMm.KoinHeapHble BEKTOPHI.
Pa3noxxeHue BekTopa Mo AByM HeKoJUIMHeapHbIM BekTopaM.lIpaBuiio mapamnenenunena. Pemenue 3agau c
MTOMOIIIBIO0 BEKTOPOB.

§ 4.Meton koopauHaT B mpoctpanctse (159).

[IpsmoyronpHasi cucTeMa KOOPAMHAT B MPOCTpPAaHCTBE. JleKapTOBBI KOOpAWHATHI B IPOCTPAHCTBE.
Koopaunatel TOYKM UM KOOpIMHATBI BeKTOpa. PasnmoskeHue BEKTOpa MO KOOPAWHATHBIM BEKTOPaM.
KoopauHaTel cyMMBI B pa3HOCTH JBYX BEKTOpPOB. KOOpAMHATHI IPOU3BEIEHHUS JAHHOTO BEKTOPA HA JIAHHOE
gucno. CBs3b MeXAYy KOOpAMHATAMU BEKTOPOB W KoopAuHatamu Touek. IIpocreiimme 3amaun B
KoopauHaTax. KoopauHAThl cepenuHbl  OTpe3ka. BelumciieHne [UIMHBI OTpe3ka. PaccTosHue Mexmy
nByMsi Toukamu. Popmyia pacCTOSHUS MEXIY JABYMs TOYKaMU. YTOJI Mexay BekTtopamu. CkanspHoe
MpOoM3BeIeHNE BEKTOpOB. CBOWCTBAa CKAIAPHOTO MPOU3BENCHHUS BEKTOPOB.CKAIIPHOE MPOU3BEICHHE
BEKTOPOB B KOOpJMHATaX. Brrunciienue yrioB Mexay IpsIMbIMU U TUIOCKOCTSIMH. Y paBHEHHE IJIOCKOCTH B
npoctpancTBe. DopMyiia pacCTOSHUS OT TOYKH J0 MIOCKOCTH. [I[puMeHeHHe BEKTOPOB MIPH PELICHUU 33129
Ha HAaXOXXJEHUE PACCTOSHUHU, JUIMH, IUlomaned U oO0beMOoB.JIBIDKEHHS B NIPOCTPAHCTBE: IEHTpaIbHAs
CUMMETpHS, OCeBas CHUMMETpHUS, 3€pKajbHas CHMMETpPHS, MapaUieNbHbId mepeHoc. I[IpeoOpasoBanus
nono6us.IIpumeHeHre IBUKEHUM TPU PEIICHUN 33]1a4.

§ 5. 3akiounTeNnbHOE TOBTOPEHUE TP MOJATOTOBKE K UTOTOBOM aTTecTaliuu 1o reometpuu (144).

JIMYHOCTHBIE, METAIIPE/IMETHBIE U IIPE/IMETHBIE
PE3YJIBTATBI OCBOEHUA MATEMATUKU.

JIMYHOCTHBIE PE3YJILTATHL OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHON MPOTPAMMEBI:
JIN4HOCTHBIE Pe3yJIbTAThI B c(hpepe OTHOMIEHN I 00y4aOIIMXCH K cede, K CBOeMY 310POBbI0, K

NMO3HAHUIO ce0s:

- opueHTauusi OOydarlolIuXcsi Ha JOCTH)KEHHWE JIMYHOTO CYACThsl, pEAM3alMI0 IMO3UTUBHBIX
KU3HEHHBIX TEPCHEKTUB, WHUIUATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh U CHOCOOHOCTH K JIMYHOCTHOMY
CaMOOINPEEIIEHNIO, CIOCOOHOCTh CTABUTh LIETU U CTPOUTH )KMU3HEHHbIE TJIaHBI;

- TOTOBHOCTb U CIIOCOOHOCTH 00OecreyuTh cebe U CBOUM OJHM3KUM JIOCTOHMHYIO KM3HB B IpoIlecce
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOM JI€SITEIBHOCTH;

- TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMUXCS K OTCTAaMBAaHUIO JTMYHOTO JOCTOMHCTBA, COOCTBEHHOTO
MHEHUSI, TOTOBHOCTh U CIOCOOHOCTh BBIpaOaThIBaTh COOCTBEHHYIO TO3HMIIMIO 10 OTHOIIEHUIO K
0OIIECTBEHHO-TIOJUTUYECKUM COOBITUSIM MPOILUIOrO M HACTOSILIEr0 HA OCHOBE OCO3HAHHUS M OCMBICICHMUS
HUCTOPHUH, TYXOBHBIX LIECHHOCTEN U JOCTUKEHHUM HAIEH CTPaHBbI;

- TOTOBHOCThH M CIIOCOOHOCTH OOYYaIOIIUXCSI K CaMOPa3BUTHIO M CAMOBOCIIUTAHUIO B COOTBETCTBHUH C
OO0IIIeUeIOBEYECKUMHU IIEHHOCTAMU W HeallaMU TPaKIaHCKOTO OOIIecTBa, MOTPEOHOCTh B (DPU3UYECKOM
CaMOCOBEPILIECHCTBOBAHNHY, 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

- TpHUHATHE W peanu3alus IeHHOCTeH 310poBoro M 0Oe3omacHoro obpasza >KU3HHU, OepekHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M MCHXOJIOTHYECKOMY
3J10POBBIO;

- HeNpUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIIOTPEOICHUS AIKOTO0JIs, HAPKOTHUKOB.

JInyHOCTHBIE pe3yJIbTaThI B cpepe oTHOMIEeHNI 00yyarommuxcs K Poccnn kak k Poaune
(OteuectBy):

- poccHiickas HMJIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHHIO POCCHUHCKOM HIEHTHYHOCTH B
MOJINKYJIbTYPHOM COLIMYME, YYBCTBO TNPUYACTHOCTH K HCTOPUKO- KYJIBTYPHOH OOIIHOCTH POCCHICKOTO
Hapoja u cynp0e Poccuu, marpuoTusm, rOTOBHOCTD K CIy)eHH0 OTeuecTBy, ero 3aiuTe;

- YBaOXEHHUE K CBOEMY HapoJay, YyBCTBO OTBETCTBEHHOCTH mepea PoInHONM, TOPAOCTH 3a CBOM Kpawu,
cBo0 PoauHy, mnponuioe W HACTOSIIEE MHOINOHAIMOHAIBHOTO Hapoja Poccuu, yBaxkeHue K
rocy/1lapCTBEHHBIM CUMBoOJIaM (rep0, ¢uiar, THMH);

- ¢opMUpOBaHHE YBaXECHHS K PYCCKOMY S3BIKYy KaK TOCYIapCTBEHHOMY S3bIKy Poccuiickoit
®denepanny, SBISIOMIEMYCS OCHOBOW POCCUHCKON HAEHTUYHOCTU U TJIABHBIM (PaKTOPOM HAIMOHAJIBLHOTO
CaMOOIIPEEIICHUS;

- BOCIIUTAaHHE YBAKCHUS K KYJbType, SI3bIKaM, TPAIUIIMAM M OObIYasiM HApOJOB, MPOKUBAIOIIUX B
Poccuiickoit ®enepanuu.



JInyHOCTHBIE pe3yabTaThl B chepe OTHOLIEHHIT 00yYaIOIIHXCHA K 3aKOHY, TOCYIapCTBY H K
rPakIaHCKOMY 001LEeCTBY:

- TPaXJaHCTBEHHOCTb, TPAXKAAHCKAs IMO3WIUS AKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOro
o0IIecTBa, OCO3HAIOIIETO CBOM KOHCTHUTYIMOHHBIE TIpaBa U OOSI3aHHOCTH, YBAXKAIOLIETO 3aKOH U
MPAaBOMOPSIIOK, OCO3HAHHO NPUHUMAIOIIETO TPAJUIIMOHHBIE HAIMOHAJIBHBIE M OOIIeYeOBEUECKUEe
T'YMaHUCTHYECKHE U JeMOKPAaTUUECKHE IICHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KU3HU;

- TpHU3HAHHE HEOTYYKJAEMOCTH OCHOBHBIX NpaB W CBOOOJ 4YeIOBEKa, KOTOpbIE MpUHAAJIECKAT
KaX/I0MY OT POKJCHHS, TOTOBHOCTh K OCYIIECTBJICHUIO COOCTBEHHBIX MpaB U cB0OO 0€3 HapyIICHHUs MpaB
U cBOOOJ IpYrHX JIKI, TOTOBHOCTh OTCTAaUBaTh COOCTBEHHBIE IpaBa M CBOOOJBI UEJIOBEKAa U IpakJaHHHA
COTJIACHO OOIIENpPU3HAHHBIM TNPUHIMIIAM M HOPMaM MEXKIYHApOJHOTO MpaBa M B COOTBETCTBUHU C
Koncrurynueii Poccutickoit @eaepanuu, mpaBoBasi v MOJIUTHYECKAst TPAMOTHOCTB;

- MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKd M OOIIECTBEHHOMN
MPAKTUKH, OCHOBAaHHOE Ha Juajore KyJIbTyp, a TakKe pa3IMYHbBIX (OopM OOIIECTBEHHOTO CO3HAHMS,
OCO3HaHHE CBOETO MECTA B IOJUKYJIBTYPHOM MHPE;

-  UHTEpUOpHU3ALMA LIEHHOCTEH JEeMOKpaTUU U COUUAIbHONW COJUAAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PEryJIHpPOBAaHUIO OTHOIICHUHN B TPYIINE WM COLUAIBHON OpraHu3aluu;

- TOTOBHOCTh OOYYaIOUIMXCS K KOHCTPYKTMBHOMY y4YacTHIO B MPHHATUHU PELICHHUN, 3aTParuBarOINX
UX TpaBa W UHTEPEChl, B TOM 4YHCIE B pa3IMuHBIX (opMax OOIIECTBEHHON caMOoOpraHU3alui,
camMOyImpaBJieHHs], 00IIECTBEHHO 3HAUNMOM J1€ATEIbHOCTH;

- TNPHUBEPKEHHOCTh HJESIM HHTEpHAIMOHAIN3Ma, IpYKObl, PaBEHCTBA, B3aMMOIOMOIIM HapOJOB;
BOCIIUTAHHE YBAKUTEIHHOIO OTHOIICHHUS K HAIMOHATBHOMY JIOCTOMHCTBY JIOAEH, HUX 4YyBCTBaM,
PEITUTHO3HBIM YOCIKICHUSM;

- TOTOBHOCTH OOYYarOIIUXCsl MIPOTUBOCTOSATH UJCOJIOTUU SKCTPEMH3Ma, HAI[MOHAIN3Ma, KceHohoOuu;
KOPPYIINH, TUCKPUMUHALMN TI0 COLHUAIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM IpPU3HAKAM H
JIPYTUM HEraTUBHBIM COLUATBHBIM SIBICHUSM.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIECHUI 00y4alOIIMXCS € OKPYKAMIUMU JHOIbMU:

- HPaBCTBEHHOE CO3HaHHE M IIOBEJACHHE HAa OCHOBE YCBOEHHUS OOIICUETIOBEYECKUX IIEHHOCTEH,
TOJICPAHTHOT'O CO3HAHUS U MOBEJCHHS B MOJUKYIBTYPHOM MUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH TUAJIOT
C IPYTUMHU JIFOJBMH, TOCTUTATh B HEM B3aMMOIIOHUMAHHUS, HAXOAUTH OOIIUE LENU M COTPYAHUYATD JJIS UX
JOCTHKEHUS;

- TpPUHATHE TYMaHUCTHYECKUX IIEHHOCTEW, OCO3HAHHOE, YBAaXHUTEJIbHOE U J00po’KenareabHOoe
OTHOILIEHUE K JPYTOMY YEJIOBEKY, €T0 MHEHUIO, MUPOBO33PEHUIO;

- CHOCOOHOCTb K CONEPEKUBAHUIO U (OPMUPOBAHNE MTO3UTUBHOIO OTHOIIECHHUS K JIIOASIM, B TOM YHCIE
K JIMIAM C OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3/10pOBbsI M HHBaJUaM; O€peKXHOE, OTBETCTBEHHOE MU
KOMIIETEHTHOE OTHOILEHHE K (PU3MUECKOMY M ICUXOJIOTMYECKOMY 3/I0pOBBIO JPYTUX JIOJEH, yMeHHe
OKa3bIBaTh MEPBYIO TOMOIIIb;

- (opmupoBaHUE BBIPR)XEHHOW B MOBEJIECHHM HPABCTBEHHOM MO3MILIMHU, B TOM YHCIE CHOCOOHOCTH K
CO3HATEIBbHOMY BBIOOPY J100pa, HpPABCTBEHHOI'O CO3HAHMSI W TIOBEJEHUS HAa OCHOBE YCBOEHHS
00I11€4eTIOBEYECKMX 1IEHHOCTEH M HPaBCTBEHHBIX YYBCTB (UECTH, JOJTra, CHPABEAIUBOCTH, MUJIOCEPAUS U
TPYKEITI00uS);

- pa3BUTHE KOMIIETEHLUI COTpyJHMYECTBA CO CBEPCTHUKAMHM, JE€TBMH MJQJLIET0 BO3pacTa,
B3pOCIBIMH B 00pa30BaTENbHOM, OOLIECTBEHHO IIOJIE3HOM, yueOHO-HCCIeI0BaTeNbCKOM, MPOEKTHON |
IPYTUX BUJAX NEATEIHHOCTH.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLICHHI 00y4al0IUXCS K OKPYAKAKIIEMY MUPY, )KHBOI
npupoje, Xy/10:kecCTBEeHHOI KyJIbType:

- MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUs HayKH, 3HAUUMOCTH HayKH,
TFOTOBHOCTh K HAayYHO-TEXHUYECKOMY TBOPYECTBY, BIaJIEHHE JOCTOBEpHOH HHOpManuend o mepeaoBbIX
JOCTUKEHUSIX U OTKPBITUSX MUPOBON U OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBe MHupa 1 00IIeCTBa;

- TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMOOOpa30BaHUIO, HA MPOTSHKEHUU BCel
KHM3HHM;, CO3HATEJIbHOE OTHOIIEHHWE K HENpepbIBHOMY OOpa30BaHUIO Kak YCJIOBUIO  YCIIEHIHON
po¢eCCHOHAIIBHON 1 00IIIECTBEHHON JeATEIbHOCTH;

- JKOJIOTWYecKas KyJabTypa, OepexHOoe OTHOIIEHUS K POJHON 3emiie, MpUPOAHbIM OorarctBam Poccun



W MHpa; TMOHUMAHUE BIIUSHHUS COLMAIBHO-3KOHOMUYECKHUX IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U
COLIMAJILHOW CpeJibl, OTBETCTBEHHOCTh 32 COCTOSIHME MPUPOAHBIX PECYpPCOB; YMEHHUS U HABBIKUM Pa3yMHOI'O
MIPUPOIONOIB30BaHMS, HETEPITUMOE OTHOIICHHE K ICHCTBUSAM, TPUHOCSIIIMM BpEJ SKOJIOTUH; IPUOOpETCHHE
OTIBITa SKOJIOTO-HANIPABIEHHOM e TEIbHOCTH;
- 3CTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K 3CTETUYECKOMY O0YCTPOMCTBY COOCTBEHHOTO OBITA.
JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHNH 00yYaAlOMUXCs K ceMbe M POAUTEISAM, B TOM
4yKc/ie MOArOTOBKA K CeMeifHOM KIU3HM:
-  OTBETCTBEHHOE OTHOIICHHE K CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPUHATHUS IIEHHOCTEH
CEeMEHHOM KU3HMU;
- TOJOXUTEIBHBI 00pa3 CeMbH, POJAUTEILCTBA (OTIOBCTBA M MATCPUHCTBA), HHTEPUOPHU3ALIMUS
TPaJAULIMOHHBIX CEMEUHBIX IEHHOCTEH.
JIMYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOLIEHHS 00YUAKOIIUXCS K TPYAY, B cepe cOHATBHO-
IKOHOMHMYECKNX OTHOLICHHUIA:
- yBa)keHHE KO BceM (hopmMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIllUTE CBOCH COOCTBEHHOCTH,

- OCO3HAHHBIN BEIOOP Oyaymei mpodeccuu Kak MyTh U CIIOCO0 peann3aui COOCTBEHHBIX KU3HEHHBIX
IJIAHOB;

- TOTOBHOCTH OOYyYalONIMXCS K TPYAOBOW MPOPECCHOHATHHOW NEATSIBHOCTH KaK K BO3MOXKHOCTH
y4acTHus B PCIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIMOHALHBIX TIPOOIIEM;

-  NOTpeOHOCTh TPYAUTHCA, YBaXEHHE K TPyAy U IOISIM TpyAa, TPYIOBBIM JOCTHXKEHUSAM,
100pPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOIIICHHUE K pa3HbIM BHIAM TPYIOBOH ACSATEIHHOCTH,

- TOTOBHOCTH K CaM000CTy>KUBaHUIO, BKIIFOUasi O0yUEHUE U BBIIIOJIHEHUE JTOMAIIHUX O00sS3aHHOCTEH

JIn4HOCTHBIE pe3yabTaThl B chepe GU3NUECKOro, MCUXO0JIOIHYECKOr0, COUMAIBHOIO U

aKaJgeMH4ecKoro 0,1aromoJy4yusi 00y4arommxcs:

- (huzmyeckoe, SMOIMOHATBHO-TICUXOJIOTHYECKOe, COIMAIbHOE OJaronoiaydyre OOyJarommxcs B JKU3HH
00pa3oBaTeNbHONM OpraHU3alMM, OUIYIIEHHE JeTbMU O€30HMacHOCTH M TCHXOJOTHYECKOro KoMmdopTa,
nH(pOPMaIMOHHOM 06€30MMaCHOCTH.

MeranpeaMeTHbIE Pe3YIbTaThl OCBOEHUS
MeTtanpeameTHble pe3ynbTaThl OCBOEHUSI OCHOBHOW 00pa30BaTeNIbHOM MpOrpaMMbl IPECTABIEHbBI TPEMS

rpymnnamMy YHUBEpPCAIbHBIX YU€OHBIX JeHCcTBUI
1. PeryasiTuBHbIe yHUBepcaibHbIe ydeOHbIe AeicTBHA BBINYCKHUK HAYYUTCS:

- CaMOCTOSITEJIbHO OIpENENATh LENH, 3aJaBaTh IAPAMETPBI U KPUTEPUH, IO KOTOPHIM MOKHO
ONPEACIINTD, YTO LIEJIb TIOCTUTHYTA;

- OLICHUBAaThb BO3MOXHBIE TOCIEACTBHUS JOCTHMKEHHS IIOCTABICHHOM WEIM B JAEATEIbHOCTH,
COOCTBEHHOM KU3HU U KU3HU OKPYKAIOIINX JIFO/IeH, OCHOBBIBAsICh Ha COOOPaKEHUSIX STUKU U MOPAIIH;

- CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BATEIBHON JACATEIHHOCTH M KHU3HEHHBIX
CUTYyalUsIX;

- OILIGHHUBATh PECYpCHI, B TOM YHCIIE BpeMs U OPYyTrHe HeMaTepHallbHbIE PEeCypChl, HEOOXOAUMBIE s
JIOCTUKEHHS TTOCTABJICHHOM LIEJIH;

- BBI6I/IpaTB IyTb AOOCTHXXCHUA LCJIH, IIAHUPOBATH PCHICHUC ITOCTABJICHHBIX 3aJa4d, OINTHMU3HUPYI
MaTCpHaJIbHBIC U HEMATCPUAJIIbHBIC 3aTPAThI;

- OpraHu3oBBIBaTh d(OPEKTUBHBIA MOUCK PECYPCOB, HEOOXOAMMBIX ISl JOCTHXKEHUS TIOCTABICHHOW
LETH;

- COIOCTAaBJIATH MOJIYYE€HHBIN pe3ysbTaT AESITEIbHOCTHU C IIOCTAaBICHHON 3apaHee LENblo.

2. Mo3HaBaTe/lbHbIE YHHBEPCAJIbHbIE yueOHbIe NelicTBUs BhIyCKHUK HAyYHTCH:

-  WCKaTh W HAXOJUTh OOOOIIEHHBIE CHOCOOBI pEHIeHHs 3a]a4y, B TOM YHCIE, OCYIIECTBISATH
pa3BepHYTHIN MHOOPMAITMOHHBIA MMOUCK U CTaBUTh Ha €r0 OCHOBE HOBBIC (yueOHBIE M TIO3HABATEIHHBIC)
3a/1a4u;

-  KPUTHUYECKH OILICHWBATh W HMHTEPIPETHUPOBATh MHPOPMAIMIO C PA3HBIX IMO3UIIMHA, PACIIO3HABATh W
(bUKCUPOBATh MPOTUBOPEUNS B HHPOPMAIIMOHHBIX HCTOYHUKAX;

- HUCIOJIb30BaTh Pa3IMYHbIE MOJEIbHO-CXEMATUUECKHE CPEJICTBA JIJIsl MPEACTABICHUS CYILIECTBEHHBIX
CBSI3€H M OTHOUIEHUH, a TAKXKE MPOTUBOPEUHA, BHISBIICHHBIX B MH()OPMAITMOHHBIX UCTOUYHUKAX



- HaxoOJWUTb U NPUBOAUTb KPUTUYECKHUE aPIyMEHTHl B OTHOILUECHUU IEHUCTBUU U CYKIECHHUU IPYroro;
CIIOKOIHO M pa3yMHO OTHOCHUTBHCS K KPUTHYECKUM 3aMEUaHUSIM B OTHOIIEHUH COOCTBEHHOIO CYKICHMS,

paccMaTpuBaTh X KakK pecypc COOCTBEHHOTO pa3BUTHS;

- BbIXOJUTb 3a pPaMKHU yqe6Horo npeamMera MW OCYHICCTBIATH L[eJ'IeHaHpaBJIeHHBIﬁ IIOUCK
BO3MOKHOCTEH JJIs1 IIUPOKOro Nepe€Hoca CpeacTB U croco0oB HeﬁCTBHH;

- BBICTpaNBAaThb HWHAWBUIAYAJIbHYIO O6pa3OBaTeJ'IBHy}O TPACKTOPUIO, YYHUTBIBAsd OrpaHU4YCHUA CO

CTOPOHBI JIPYTUX YYaCTHUKOB U PECypCHbIE OTPaHUUCHUS;

- MEHATb U yEp>KUBATh pa3HbIe IO3ULMHU B [IO3HABATEIbHOM 1€ATEIbHOCTH.
3. KoMMyHMKATHBHBbIE YHHBEPCAJIbHbIE yueOHbIe JeiicTBHA BhINyCKHUK HAYYHTCS:

- OCYILECTBJIATH JIEJIOBYI0O KOMMYHHKAIIUIO KaK CO CBEPCTHHUKAMM, TaK U CO B3POCIbIMU (KaK BHYTpHU
o0pa3oBaTeNnpHOM OpraHM3alMM, TaKk W 3a ee MpeleliaMd), NoA0UpaTh MapTHEPOB Ui JIEJIOBOU
KOMMYHHKAIIIH UCXO/I U3 COOOpayKeHHI pe3yIbTaTUBHOCTH B3aMMOACHCTBHS, @ HE TMYHBIX CUMIIATUH;

- IpU OCYIIECTBICHUM TPYMIOBON pabOThl OBITh KaK PYKOBOAMUTEIEM, TaK M UWICHOM KOMAaH[bI B
pa3HbIX poJsX (reHepaTtop uaei, KpUTUK, UCIIOJHUTENb, BBICTYIAIOIINN, SKCIEPT U T.11.);

- KOOPAUWHHUPOBATH WU BBIIIOJIHATD pa60Ty B YCJIOBUAX PEAJIBHOI'0, BUPTYAJIBHOI'O U KOM6I/IHI/Ip0BaHHOFO

BSaHMOﬂeﬁCTBHH;

- Pa3sBCPHYTO, JIOTUMYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pCHUA C HCIOJB30BAHUCM aAACKBATHBIX

(YCTHBIX n HI/ICBMGHHHX) SA3BIKOBBIX CPCACTB,

- pacro3HaBaTh KOH()IMKTOTEHHBIE CHUTYallud W MPEAOTBPAIIaTh KOH(IUKTHI O WX aKTUBHOU (asbl,
BBICTPAuBaTh JEJIOBYIO U 00pa30BaTEIIbHYI0 KOMMYHHUKAIIHMIO, U30€rasi JUYHOCTHBIX OLIEHOYHBIX CYKICHHI.

[IpeaMeTHBIE PE3YILTATHI

ba3oBblii ypoBeHb
«IIpobeMHO-PyHKIMOHAJIbHBIE Pe3yJIbTAThD)

TpeGoBanus Kk pesyabraTram

I. BeimyckHuk Hay9uTCs

II. BBITYCKHMK ITOJIYYUT BO3MOXKHOCTb
HAY4UThHCS

- OnepupoBaTh Ha 0a30BOM YpOBHE
MOHATUSMU: TOUKA, MpsMasi, IIIOCKOCTh B
MIPOCTPAHCTBE, NapaIeIbHOCTh U
NEePIEHAUKYISIPHOCTD MPSIMBIX U
TIIIOCKOCTEI;

] pacnio3HaBaTh OCHOBHBIE BUJIbI
MHOTOTPaHHHUKOB (TIpU3Ma, MUpaMH/Ia,
NPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo);
[} m300pakaTh U3y4aeMble (PUTypBl OT
PYKH U C IPUMEHEHHEM IPOCTBIX
YepPTEIKHBIX HHCTPYMEHTOB;

[l nenathb (BBIHOCHBIE) IUIOCKHE YEPTEIKU
13 PUCYHKOB MTPOCTHIX O0BEMHBIX QUTYP:
BUJI CBEPXY, COOKY, CHH3Y;

[} m3BneKaTh HH(POPMALIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX
¢burypax, IpeACTaBICHHYIO Ha YepTekax
PHUCYHKaX;

] mpumenATH TeopeMy [ludaropa mpu
BBIUUCIIEHUH 3JIEMEHTOB
CTepEeOMETpUUECKUX QUryp;

] HaxouTh OOBEMBI U ILIOLIATA
MTOBEPXHOCTEN MPOCTEUIINX
MHOTOI'PaHHHUKOB C IPUMEHEHUEM
(opmyu;

] pacio3HaBaTh OCHOBHBIE BUJbI TET

- OnepupoBaTh MOHATHAMU: TOYKA, IPSIMasi,
IUIOCKOCTh B MPOCTPAHCTBE, NapalljeIbHOCTh
Y TIEPICHIUKYISIPHOCTD TPSMBIX H
INIOCKOCTEI;

[} mpUMeHSTh A8 pelleHus 3a1a4
reoMeTpruecKue (paKThl, €CU yCIOBUS
MIPUMEHEHHS 33]JaHbI B SBHOH (opme;

(] pemaTh 3agayd Ha HAXOKACHHUE
TeOMETPUYECKUX BEJIMYUH 110 00pa3am Win
aJIrOpUTMaMm;

] menath (BBIHOCHBIE) IUIOCKHE YEPTEKH U3
PUCYHKOB 00BEMHBIX (DUTYpP, B TOM YHCIIE
pHUCOBaTh BHJI CBEPXY, COOKY, CTPOUTH
CEUEHHsI MHOTOTPaHHHUKOB;

(] m3BIEKATh, HHTEPIPETHPOBATH U
peoOpa3oBbIBaTh HH(POPMALIHIO O
TeOMETPUUECKUX (PUTYpax, MpeCTaBICHHYIO
Ha YepTexax;

] IpUMeHSITh reoMeTpudecKue (HaKThl AIst
peleHus 3a1a4, B TOM YUCIe
MPEIIOIArafoInX HECKOJIBKO MIaroBs
peleHus;

] OnmUCHIBATh B3aMMHOE PACTIONIOKEHUE
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

7] popMyTHpOBATEH CBOICTBA M IPU3HAKH

¢uryp;




BpaleHus (KOHyc, HWIMHAP, chepa u
mrap);

] HaxouTh OOBEMBI U ILIOLIATA
MOBEPXHOCTEU MPOCTEUIIINX
MHOTOTPaHHUKOB U TE€J BPAIECHUS C
IIpUMEHEHUEM (OPMYIL.

B nosceHEBHOM KU3HU U IIPU U3yYEHUU
APYTUX IPEIMETOB:

] COOTHOCUTB aOCTpaKTHBIE
reOMETPUUECKUE MOHATUSA U (aKTHI C
pearbHBIMU KU3HEHHBIMH O0BEKTaMH U
CUTYallUsMU;

[} Mcmobp30BaTh CBOMCTBA
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX
¢buryp ams pemeHus TUMOBBIX 3aa4
IIPAKTUYECKOIO COAEPIKAHUS;

] COOTHOCHUTSH IUIOINAAM TOBEPXHOCTEN
TeJ 0IMHAKOBOM (POPMBI pa3IMYHOIO
pa3Mmepa;

] COOTHOCUTB OOBEMBI COCYIOB
OJIMHAKOBOH (pOPMBI pa3IMIHOTO pazMepa;
(] oleHuBaTh HOPMY MPABUIBHOTO
MHOT'OTpaHHHKA I0CJIE CIIUIIOB, CPE3OB U
T.10. (OIpEaeATh KOJIUYECTBO BEPUIMH,
pebdep u rpaHel MoTydYeHHBIX
MHOTI'OI'PaHHHUKOB)

[ moKa3bpIBaTh F€OMETPHUECKHE
YTBEPXKACHHUS,

] BMageTh cTaHapTHOM Kiaccu(puKanuei
IPOCTPAHCTBEHHBIX (GUryp (MMpamMubl,
MIPU3MBI, lTapaJUIeIEIUIIEb]);

- HaXOAUTh 0OBEMBI U IIOLIA U
IIOBEPXHOCTEU Fr€OMETPUUECKUX TEJI C
IpUMEHEHHEM (OopMyII;

(] BBIYHMCIATH PACCTOSIHUS M YIJIBL B
IIPOCTPAHCTBE.

B noBce1HEBHOM KU3HU U IIPU U3YYECHUHU
IPYTHUX IPEIMETOB:

(] HCIOJIB30BaTh CBOMCTBA T€OMETPHUYECKUX
¢buryp A peieHus 3a1ad NpakTHYECKOro
XapakTepa ¥ 3aJa4 U3 APYrux odyactei
3HAHUU

BexkTopbl n - OnepupoBaTb Ha 0a30BOM ypOBHE - OnepupoBaTh NOHATUSAMU JAEKAPTOBBI
KOOPAMHATHI | IIOHATHEM JCKapTOBbI KOOPAUHATHI B KOOpAMHATHI B IIPOCTPAHCTBE, BEKTOP,
B IIPOCTPAHCTBE; MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
MPOCTPAHCTBE | [] HAXOIUTHh KOOPAUHATHI BEPIIMH Ky0a M | KOOPAWHATHI BEKTOPA, Yroi MEXIy
IIPSIMOYTOJIBHOTO ITapaJuIeIIeIIUIIe1a BEKTOPAMH, CKAIIIPHOE IIPOU3BEICHUE
BEKTOPOB, KOJJINHEAPHBIE BEKTOPBI;
(] HaXOIUTh PACCTOSIHUE MEXAY ABYMS
TOYKaMHU, CyMMY BEKTOPOB U IIPOU3BEICHUE
BEKTOpAa HA YHUCIIO, YTOJI MEXKY BEKTOPAMH,
CKaJISIPHOE NPOM3BEIEHHUE, PACKIIAIbIBATD
BEKTOP 110 ABYM HEKOJJIMHEAPHBIM
BEKTOPAM;
(] 3amaBaTh MIOCKOCTh YPABHEHUEM B
JIEKapTOBOM CUCTEME KOOPAUHAT;
[] pemraTe MpocTeIINe 3a1aul BBEIEHUEM
BEKTOpPHOI0 6a3uca
Hcropus - OnuChIBaTh OTJEIBHBIE BBIAIOIINAECS - [IpencraBiATh BKIaJ BBIIAOIIAXCSA
MATeMATHKHU | PE3YyJIbTaThl, IOJYyYEHHBIE B XOE MaTEMaTHKOB B Pa3BUTHE MaTEMaTUKU U
pa3BUTHS MaTEMaTHKU KaK HayKU; WHBIX HAyYHBIX 00J1acTel;
(] 3HaTh IPUMEPHI MATEMATHIECKHX [] MOHMMATh POJIb MATEMATHKHU B Pa3BUTHH
OTKPBITHH U UX aBTOPOB B CBA3H C Poccun
OTEUECTBEHHOU U BCEMUPHOMN UCTOPUEH;
] MOHMMATh POJIb MAaTEMAaTHKH B
passutun Poccun
Metoabl - [IpumeHATh N3BECTHBIE METO/IBI TPU - Mcnonp30BaTh OCHOBHBIE METO/IbI
MATEeMATHKHU | PELIEHUH CTAaHJAPTHBIX MaTEMATUYECKUX | JOKA3aTEJIbCTBA, IPOBOAUTH JOKA3aTEIbCTBO

3aa4;
(] 3aMeUaTh M XapaKTepHU30BaTh
MATEMAaTHUYCCKHUC 3aKOHOMepHOCTI/I B

" BBIMNIOJIHATE OIIPOBCPIKECHUC,
0 IIPUMCHATHL OCHOBHBIC MCTOJbI PEIICHU S
MaAaTEMAaTUYCCKUX 3aJa4,




OKpY>KaroIleH NeMCTBUTEIbHOCTH;
MIPUBOJUTH IPUMEPBI MATEMAaTUYECKUX
3aKOHOMEPHOCTEM B MIPUPOJIE, B TOM UHCIIE
XapaKTEePU3YIOLIUX KPacoTy 1
COBEPILEHCTBO OKPY’KAIOIIETO MUPA U
MIPOU3BEJICHNN HCKYCCTBA

[ Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B MPUpOe
XapaKTepU30BaTh KPacoTy U COBEPIIEHCTBO
OKpY’KaIoIllero MUpa U Mpou3BeIeHUN
HCKYCCTBa;

[ mIpUMeHsITh POCTeUIITHe MPOrPAMMHBIE
CPEICTBA U 3JIEKTPOHHO-
KOMMYHHUKAIIIOHHBIE CUCTEMBI IIPU PEIICHUU
MaTeMaTHYECKUX 3a7a4

TEMATHYECKOE INTAHUPOBAHHUE
C ONIPEJEJEHUEM OCHOBHBIX BUJIOB YUYEBHOM JEATEJIbHOCTH.

10 KJIACC.
Ne Kon-Bo XapakTepucruka
n/m Tema ypoxka gacoB | KOC | oCHOBHBIX BHJIOB I€ATEIHLHOCTH YUCHHKA
(Ha ypoBHE y4eOHBIX NEHCTBHIN)
Pa3nen 1: HekoTopble cBeleHUsT U3 12
IUIAHMMETPHH.

1 | Boluncnenue yrioB MeXIy dopMyIHpOBaTh U I0KA3bIBATH TEOPEMBI
KacareabHOM U xopnou. Teopema o 00 yrie Mexay KacaTelbHON U XOpJOH,
KacaTelIbHOW M CEKYIIEH. 00 oTpe3kax MmepeceKaroIIuxcs Xop/, o

2 | Teopema O MpPOM3BENECHUH OTPE3KOB KBaJlpaTe KacaTeabHOW; BHIBOJIUTH
XOpA. (bopMyIIbI ISl BBIYMCIICHUS YTIIOB

3 | Boluncnenue yrioB ¢ BeplIMHAMU MEXy IBYMs IIEpPECEKAOIIMMHUCS
BHYTPH M BHE Kpyra. XOpAaMU, MEX]TY IBYMS CEKYIIIUMHU,

4 | BoucaHHbli U ONHMCAHHBINA 5.1.5 | MPOBEIEHHBIMU U3 OJTHOW TOYKH,
YEeTBIPEXYTOJIbHUKH, MHOTOYTOJIbHUKH. 5.1.6 | pOpMyIMPOBATh U IOKA3BIBATH
CBoiicTBa " NpHU3HAKU BOUCAHHBIX U YTBCPIKACHUA O CBOMCTBAx U MpU3HaKax
OIIMCAHHBIX YEThIPEX YT OJIbHUKOB. BIMCAHHOI'O U OITUCAHHOT'O

YeThIPEXYTOJbHUKOB; PeIllaTh 3aJ]auu C
MCII0JIb30BAaHUEM M3YUEHHBIX TEOPEM U
bopmyn

5 | Teopema o menuane. Teopema o cymme BeiBoauTh (hopMyIbl, BeIpaXkaromuye
KBaJIpaToOB CTOPOH U JAHaroHanei MeAraHy U OUCCEKTPUCY TPEYTroJbHHUKA
apauIeJIorpaMMma. 4yepes3 ero CTOPOHBI, a TAKKE pa3IndHbIe

6 | Teopema o cBOWMCTBE OUCCEKTPHUCHI (GhOpMYJIBI IIJIOIIAIN TPEYTOJIBHUKA;
yrjia TpeYrojJbHUKA. (bopMynHUpoBaTh U JOKa3bIBATh

7 | ®opMyIibl IIOMAAN TPEYTOJIbHUKA: 5.5.5 | yrBepKIeHHs 00 OKPYKHOCTH U TIPSIMOM
dopmyna ['epoHa, BepakeHHE TIOMIAAN DOlinepa; pelars 3aa4u, UCIONb3Ys
TpeyrojbHUKa Yepe3 paJinyc BIMCAHHOMN BBIBE/ICHHBIE (POPMYJIBI
Y ONIMCAHHOM OKPYKHOCTEH.

8 | Pemenue TpeyronbHUKOB. Berancienue
OucceKkTpuc, MeInaH, BBICOT, PaInyCOB
BIIMCAHHOW U ONHUCAHHON OKPY>KHOCTEM.

9 | 3amaua Oinepa. Teopema Munenas. @opMyIHpPOBATh U JOKA3bIBATh TEOPEMBI

10 | Hepa3pemumocTh KJIaCCUYECKUX 3aa4 Memnenasu YeBbl ¥ UCIIONIB30BATh UX MPU
Ha noctpoeHue. Teopema UYeskl. pELICHNUH 3a/1a4

11 | 'eomeTrpuueckue MecTa TOUEK. DIIIUIIC, DopMyIMpOBaTh ONPENEIEHUS IUINIICA,
runep6oa, mapadona Kaxk runepOosbl U napadoJibl, BEIBOJUTH UX
T€OMETPUUYECKHE MECTA TOYEK. KaHOHWYECKHE YPaBHEHHUs U U300pakaTh

12 | Pemenue 3aga4 ¢ MOMOIIBIO 3TU KPUBBIE HA PUCYHKE




reOMEeTPUYECKUX MPeoOpa3oBaHuil 1
Tr€OMETPUYECKUX MECT.

Pa3nea 2: Beenenue. 3
13 [Tpenmer crepeomerpun. OCHOBHBIE IepeunciaTs OCHOBHBIC GUIYPHI B
MOHATHUSL CTEPEOMETPUHN U UX CBOMCTBA. MPOCTPAHCTBE (TOUKA, MPAMAsL,
Touka, npsimMasi ¥ IIIOCKOCTh B IIOCKOCTB), (POPMyITHPOBATH TPU
IPOCTPAHCTBE. aKCHOMBI 00 X B3aUMHOM pac-
141 Akcromsr crepeomerpum. IonsiTre 06 TOTIOMHCHHM H HIUTOCTPHPOBATB 5TH -
AKCHOMaTHUYECKOM CII0c00€e MOCTPOCHUS AKCHOMBI IPUMCPAMI 13 OKPYKAIOTICH
P — 00CTaHOBKHU.
DopMyIMpPOBaATh U I0KA3bIBaTh TEOPEMY
15 | [lepBbie ciencTBus M3 aKCHOM. o
0 IJIOCKOCTH, MPOXO/SIIEeH uepe3
IPSIMYIO U HE JIeXKAIllyl0 Ha HEW TOUKY, U
TEOpEMY O TUIOCKOCTH, MTPOXOISAIICH
gyepes3 JIBE epeceKarolnecs IpsMble
Pa3nea 3: [lapanienbHOCTh NPAMBIX U 16
IIOCKOCTEI.
16 | IlapaniaenbHOCTh MPSIMBIX B 5.2.1 | ®opmynupoBaTh ONpeacICHIE
MIPOCTPAHCTBE. napajuIeNbHBIX IPSIMBIX B IPOCTPAHCTBE,
17 | [TapannenbHOCTh TPEX NPSIMBIX. 5.2.1 | popMynupoBaTh U JOKA3bIBATH TEOPEMBI
18 | [TapannenpbHOCTh MPSMOM M TUIOCKOCTH, 5.2.2 | 0 mapaneabHbIX NPSAMBIX; OOBACHATS,
IPU3HAKW U CBOMCTBA. KaKH€ BO3MOYHBI CIIy4ad B3aUMHOTO
19 | Pemenue 3agau 1o teme 5.2.2 | pacmonioXeHus MpsiMOi U TNIOCKOCTH B
«[lapannenbHOCTh MPSAMOIN U IIPOCTPAHCTBE, U IPUBOAUTH
MIIOCKOCTH. WJUTFOCTPUPYIOLIUE TPUMEPDI U3
OKpY’KaroIei 00CTaHOBKY;
dbopMynupoBaTh onpesesieHrne
NapajuleIbHBIX IPSIMOM U IJIOCKOCTH,
dbopMynupoBaTh U AOKA3bIBATH
YTBEPKACHUS O apalIeIbHOCTU
MPSIMOY U TNIOCKOCTH (CBOMCTBA U
MPU3HAK); peuaTh 3a/1a4d Ha BbI-
YHUCJIEHUE U JOKA3aTeNbCTBO, CBS3aHHBIC
CO B3aUMHBIM PACIIONIOKEHUEM MPSMBIX
U IIJIOCKOCTEH
20 | BzaumHOe pacrnoyioxeHue mpsiMbIX B 5.2.1 | OOBACHSTH, KaKKe€ BO3MOXKHBI CITydan
npocTtpancTse. CKkpemyBarommecs B3aMMHOTI'O PacoOJIOKEHUS ABYX MPSAMBIX
MIpsIMBIE. B IIPOCTPAHCTBE, U MMPUBOIUTH
21 | Yruel ¢ coHanpaBJIEHHBIMH CTOPOHAMHU. 5.5.2 | WITIOCTPUPYIOLLKE IIPUMEPBI;
22 | Yron Mexay NpsSMbIMUA B 5.5.2 | GbOopMynHpOBATH ONPEAETICHUE
IIPOCTPAHCTBE. CKPEIINBAIOIINXCS TPAMBIX,
23 | KonTtponwsHas pabora Ne 1 mo Teme 5.2.1 | bopMynHupOBaTh U IOKA3BIBATE TEOPEMY,
«AKCHOMBI CTEPEOMETPHH. 5.2.2 | BBIpaXKarolyo Mpu3HaK
[TapanneabHOCTh MPSAMBIX 5.5.2 | CKpCIIMUBAIOIUXCS TIPSIMBIX, U TEOPEMY

IIJIOCKOCTEN.

0 IJIOCKOCTH, IPOXOASILEN Yepe3 OJHY
U3 CKPEIIMBAIOIINXCS IPAMBIX U
MapajuIeJIbHON APYTroy IPsIMOi;
00BSACHSATH, KaKue JBa Jyuya Ha3bIBatOTCs
COHANpaBJIeHHbIMU, (OPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMY 00 yIJiax ¢ co-
HaIpaBJIEHHBIMHU CTOPOHAMHY;
OOBSCHSATH, UTO HAa3bIBAETCS YIIIOM
MEX1y MepeceKaloIUMUCS NPSIMbIMHU U
YIJIOM MEXAY CKPEIMBAIOIUMUCS
NPsIMBIMU; pellIaTh 3a7jaun Ha




BBIYMCIICHUE U JI0KA3aTENIbCTBO,
CBSI3aHHBIE CO B3aUMHBIM
PaCIIOJIOKEHUEM JBYX NPSMBIX U YIJIOM
MEX1y HUMHU

24 | AHanu3 KOHTPOJILHOU PabOTHI. 5.2.3 | ®opmynupoBaTh ONpeaeIeHIe
[TapamnenpHble TUIOCKOCTH, MPU3HAK napajuieNbHbIX IIOCKOCTEH,
NapaJUIEIbHOCTH TUIOCKOCTEH. bopmynupoBaTh

25 | CBolicTBa mapajuiesIbHbIX IJIOCKOCTEH. 5.2.3 | HI0Ka3bIBATbYTBEPKACHUS O IIPU3HAKE U

CBOICTBaxX NapauIeIbHBIX INIOCKOCTEH,
MCIIOJIb30BATh ATH YTBEPKICHHUS PU
pelIeHnN 3a1a4

26 | Terpasap.OcHoBanue, OOKOBBIE pEOpa, 5.3.5 | OOBsACHATH, Kakasi pUTrypa Ha3bIBACTCS
BbICOTa, OOKOBAasi IOBEPXHOCTh TETPA3POM U Kakas
TeTpas’pa. napajuleNienune oM, MoKa3blBaTh Ha

27 | lapannenenunen.OcHOBaHKE, OOKOBBIE 5.3.2 | yepTexax U MOAEISX UX DJIEMEHTHI,
pEOpa, BbicoTa, OOKOBasi MOBEPXHOCTD n300paxath 3T GUTYpHI HA PUCYHKAX,
napajuieNenunena. WJUTIOCTPUPOBATH C UX MIOMOILBIO

28 | Ceuenus Ky0a u TeTpasfpa. 5.3.4 | pasJIM4HbIC CIy4an B3aUMHOIO
[TpaBusia mocTpoeHus ceyeHuil. pacroIoKeHus IPSAMbIX U IUIOCKOCTEH B

29 | 3agaun Ha TMOCTPOEHUE CEUYCHHII. 5.3.4 | IPOCTPAHCTBE; (POPMYIUPOBATH U

30 | Kontponbnas pabora Ne2 mo teme 5.2.3 | lOKa3bIBaTh YTBEPIKICHHSA O CBOHCTBAX
«[TapannenbHbie MI0CKOCTH. TeTparap, 5.3.5 | mapaienenunena; O0bACHATb, YTO
napasuleienuIel, CEeYECHUs». 5.3.2 | Ha3bIBACTCS CCHCHUCM TETPadpa

5.3.4 | (mapannenenumnesna), pemars 3aa4u Ha

31 | AHa)IU3 KOHTPOJBHOM PabOTHI. 5.2.3 | HOCTPOCHHE CEYCHHI TETPAdIPa U
Pemienue 3a1a4 110 TEME napajuieNienumne1a Ha YyepTexe
«[TapannenbHOCTh MIOCKOCTEN.

Pa3nes 4: [lepnieHIMKY/ISIPHOCTD 17
NMPSIMBIX U MJIOCKOCTEM.

32 | IleprieHquKyIApHBIE TPSMbBIE B 5.2.1 | ®opmynupoBaTh ONpeeIeHHUE
MIPOCTPAHCTBE, UX CBOWCTBA. MEPIEeHIUKYISIPHBIX TPSIMBIX B

33 | [lapamienbHble OpsSIMbIE, 5.2.1 | npocTpaHcTBe; GOPMYIUPOBATH U
MIEPICHINKYJISIPHBIE TUIOCKOCTH. 5.2.3 | mOKa3bIBaTh JIEMMY O IEpIICH-

34 | IlpusHaku NepHEeHANKYIIPHOCTH 5.2.4 | IUKYJIAPHOCTH JIBYX IapaJUIeIbHBIX
IPSIMOM M IIJIOCKOCTH. MPSAMBIX K TPEThEU MPSMOMU;

35 TeopeMa 0 HpﬂMOfI, 524 q)OpMYJ'II/IPOBaTI) OIIPEICIICHUC HpSIMOfI,
HGpHGHI{HKyJ‘IprHOfI IJIOCKOCTH. HepHeH,I[HKyanHofI K IINTIOCKOCTH, 1

36 | Pemenne 3agau no teme 5.2.4 | IpUBOAUTDH UJUTFOCTPUPYIOLINE IPUMEPDI
«IepnieHIUKYIAPHOCTh NPSIMOUA U M3 OKPYXKatoLIeH 00CTaHOBKH;
IIJIOCKOCTH)). q)OpMy.]'H/IpOBaTI) " J1OKa3bIBaTb TCOPEMBbI

(IpsIMYTO ¥ OOPATHYIO) O CBSI3U MEXKIY
NapajuIeIbHOCTHIO MPSAMBIX
Y UX NEPIEeHIUKYISIPHOCTBIO K
MJIOCKOCTH,TEOPEMY, BHIPAXKAIOIIYIO
MPU3HAK NEPNEHAUKYISIPHOCTH IPSIMON
U TUIOCKOCTH, U TEOPEMY O
CYyILIECTBOBAaHUU U €AMHCTBEHHOCTH
MPSAMOM, MPOXOASNIEH Yepe3 JaHHYIO
TOYKY U MEPIECHIUKYIIPHON K JaHHOU
IUIOCKOCTH; peniaTh 3a/1a4u Ha
BBIYHMCIICHUE U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MEPIEHIUKYIISIPHOCTHIO
MPSIMOM M TJIOCKOCTH

37 | IleprieHaAUKYISAp U HAKIOHHAS K 5.2.4 | OOBACHATH, UTO TAKOE NEPIIEHIUKYIISP U

iockoctu.IIpoekuus ¢purypsl Ha

HaKJIOHHAaA K IINIOCKOCTH, UYTO




IJIOCKOCTh. PaccrosiHus mexay
dburypamu B MpOCTPAHCTBE.

Ha3bIBACTCS MPOEKIMEN HAKJIOHHOMW; YTO
Ha3bIBAETCS] PACCTOSHUEM: OT TOYKH J10

38 | PaccTossHue MexIy NapajielbHbIMU 5.5.4 | IJIOCKOCTH, MEXAY NapAJLIEIbHBIMU
miockoctsmu. Teopema o Tpéx IJIOCKOCTSIMU, MEXAY NapajlIeIbHbIMU
MEePIEHINKYIISIPaX. MPSIMOM M TNIOCKOCTBIO, MEXKTY

39 | Vsl B IpoCTpaHCTBE. YTOII MEXIY 5.5.2 | CKpeIIMBAOIIUMUCS MPSIMbIMH;

NpsAMOM M IUIOCKOCThIO. [lapanmnensHoe (GopMyIMpOBAaTh M I0Ka3bIBATH TEOPEMY
IIPOEKTUPOBAHUE. 0 TPEX NEPHEHIUKYISAPaX U NPUMEHSITh

40 | OpToroHajibHOE MPOEKTUPOBAHHUE. € Ipu PEIEHNH 3a/1a4; OOBACHATD, 4TO
ITiromaip OPTOrOHAIBHOM MPOEKIINH TaKo€ OPTOrOHAJIbHAS MPOEKILIMS TOUKH
MHOT'OYTOJIbHUKA. (urypsr) Ha TUIOCKOCTb, U JOKA3bIBATH,

41 | U300paxkeHne npocTenimmx 5.2.6 | 4TO IPOEKIHKEN IPAMOM Ha IIIOCKOCTb,
IIPOCTPAHCTBEHHBIX (l)p[ryp Ha HCMICPNICHAUKYJIAPHYIO K 3TOU HpﬂMOfI,
IIJIOCKOCTH. ABIIAETCS IPSIMast; OOBSICHSTD, YTO

42 | llenTpanbHOE MPOEKTUPOBAHUE. 5.2.4 | Ha3bIBACTCS YIIIOM MEXY HPSIMOH U
Pemende 3a1a4 Mo TeMe IIJIOCKOCTBIO U KAKUM CBOMCTBOM OH
«lleprieHIUKYISIp U HAKIOHHBIE. YTOI obuiagaer; 00BSCHSTH, YTO TAKOE
MEXJy NPSAMOM U IIOCKOCTBIO» LCHTpabHask IPOCKLUsL TOUKH ((PUrypbI)

HAa IIOCKOCTb

43 | AByrpanssiii yroia. JIMHEHHBIN yroi 5.5.2 | O6bsACHATB, Kakas (purypa Ha3blBaeTCs
JIBYTPaHHOI'O YIJIa. JIBYTPaHHBIM YTJIOM M KaK OH U3MEpsIeT-

44 | IlepneHANKYJISPHOCTh IIOCKOCTEH, 5.2.5 | c4; 10Ka3bIBaTh, YTO BCE JIMHEHHBIC YIIIbI
MIPU3HAKKH M CBOMCTBA. JIBYTPAHHOTO yTJIa PaBHBI IPYT APYTY;

45 | IIpssMOyroyibHbIN NapajljIeIenunes. 5.3.2 | OOBACHATH, YTO TAKOE yrOJ MEKIY
CaoiicTBa IPSIMOYTOJILHOTO [ePECEKAIOIIUMHUCS IIJIOCKOCTSMU U B
napajuiejenunesa. KaKuX Ipeiesax OH U3MEHSETCS;

46 | MHororpanHuslii yroi. (bopMyIUpPOBaTh ONPEACICHUEB3AUMHO

47 | KonTponpHas pabora Ne3 mo Teme 5.2.1 | MEPIEHIUKYISPHBIX MIOCKOCTEH,
«lepnieHAUKYIAPHOCTh OPSIMBIX U 5.2.3 | GopMynHpoOBaTh U 10KA3bIBATH TEOPEMY
IIJIOCKOCTEN 5.2.4 | O IpU3HAKe NEePIEeHINKYIIPHOCTH JIBYX

5.2.5 | TUIOCKOCTEH; OOBSICHATH, KAKOM
5.5.2 | mapajuienenuIie]l Ha3blBaeTCst

48 | AHanM3 KOHTPOJIbHON pPabOoTHI. 5.2.4 | IPSIMOYTOJIBHEIM, (JOPMYITHPOBATE U
Pemenue 3anay no teme 5.2.5 | AOKa3BIBATH YTBEPXKACHHA O €T0
«llepnieHIUKYISIPHOCTD NIPSAMBIX U CBOMCTBAX; peIIaTh 3a/ja4K Ha
JIOCKOCTEI. BBIYHCIIEHHE U JOKA3aTeJIbCTBO C

UCII0JIb30BAaHUEM TEOPEM O
MEePHEHANKYISIPHOCTH IPSIMBIX U
IUIOCKOCTEH, a TakyKe 3a7a9u Ha
MIOCTPOEHUE CEYEHUHN MPSIMOYTOJILHOTO
napajuleJienune1a Ha YepTexe
Hcnonb30BaTh KOMIBIOTEPHBIE
MIPOTrpamMMBbI TPU U3yUEHUHU BOIIPOCOB,
CBSI3aHHBIX CO B3aUMHBIM
PaCTOJIOKEHUEM TIPSMBIX U TIIIOCKOCTEH
B [IPOCTPAHCTBE

Pasznen S: MHOrorpaHHHMKH. 14

49 | MMoustue MHOTOTPaHHHKA. BepImHer, OOBsCHATD, Kakas GUrypa Ha3bIBaeTCs
pebpa, rpaHi MHOTOIPAHHHKA. MHOTOTPAaHHUKOM U KaK Ha3bIBAIOTCS €T0
BBHINyKIIbIe MHOTOIPAHHUKH. 3JIEMEHTBI, KAKOM MHOTOTPaHHUK
I'eomerpuueckoe teino. Teopema Ha3bIBACTCIBBIMYKJIBIM, TPUBOIUTH
Ditnepa. MIPUMEpPbl MHOTOTPAaHHUKOB; OOBSICHSTH,

50 | Ilpu3ma. DnemenTsl npu3Mebl. [IpsiMast u 5.3.] | KaKoi MHOTOTPaHHHK Ha3bIBACTCS
HaKJIOHHAs pu3Ma. [IpaBuibHas 5.3.2 | TIPU3MOH ¥ KaK Ha3bIBAIOTCA €€
npusma. [apamtenenunex. Kyo. 5.3.4 | DMIEMEHTHI, KaKas IPU3Ma Ha3bIBAETCS




Ceuenust MHOrorpaHHukoB. [1nomans
MMOBEPXHOCTH MPSIMOIN TPU3MBI.

MPSMOM, HAKJIOHHOM, TPaBUJIBHOM,
n300pakaTh MPU3MbI HA PUCYHKE;

51 | IlpoctpancTBennas teopema Iludaropa. 5.3.1 | OOBSCHSATD, UTO HA3BIBAETCS IIOLIA/IBIO
Pemienue 3amau mo teme «llpuszmay. MOJIHOM (OOKOBOM) MOBEPXHOCTH
IIPU3MBI U J10Ka3bIBATH TEOPEMY O
rioniaau 6OKOBOM MOBEPXHOCTH
IPSIMOM ITPU3MBI; peIIaTh 3aJa4y Ha
BBIUKCJICHHE U JJOKA3aTeNIbCTRO,
CBSI3aHHBIE C IPU3MOM
52 | [lupamuga. D1eMEeHThI MUPAMUIBI. 5.3.3 | OOBACHSTH, KAKOW MHOTOT'PAHHHK
53 | TpeyronbHas nupamuaa. [IpaBuibHas 5.3.5 | Ha3BIBAETCS MUPAMUION U KaK
nupamuaa.llnomanbs noBepxHocTu 5.3.3 | Ha3BIBarOTCS €€ PJIEMEHTHI, UTO
IIPaBUIILHON ITMPAMUJBIL. Ha3bIBACTCS IUIOLIAIbI0 ITOJIHON
54 | YceuéHHas mupaMmupa. (60KOBOIT) TOBEPXHOCTH TUPAMHUIBL;
55 | Pemienune 3amau no teme «llupamumay. 5.3.3 | OOBACHATH, KaKasi MUPaMHU/ia Ha3bIBACTCS
MPaBWJIbHOM, TOKa3bIBaTh YTBEPKICHHE
0 cBOMCTBax €€ OOKOBBIX pEOEp U
OOKOBBIX T'paHell U TeOpeMy O TIOIIAIU
OOKOBOI1 IOBEPXHOCTH ITPaBUIILHON
MUPAMHU/IBI; OOBSICHSITD, KaKOU
MHOTOTPaHHUK Ha3bIBa€TCs yCEUEHHOU
MUPAMUJION U KaK Ha3bIBAIOTCS €€
AJIEMEHTHI, JOKa3bIBaTh TEOPEMY O
ionaau 6OKOBOM MOBEPXHOCTH
IIPAaBUJILHOM YCEYEHHON TUPAMUIBL;
peliaTh 3a1a41 Ha BRIYUCIICHUE U
JI0Ka3aTeNnbCTBO, CBSI3aHHBIE C
MUpaMHIaMu, a TAaKXKe 3a7aud Ha
MOCTPOEHUE CEUYCHUI TUpaMHUJl Ha
4epTexe
56 | IloHsiTHE O CHMMETPHUU B IPOCTPAHCTBE OOBACHATD, KAKUE TOUKH HA3bIBAIOTCS
(LleHTpasibHasA, OceBas, 3epKajbHasi). CUMMETPUYHBIMH OTHOCUTEIBHO TOUKHU
57 | IlpencraBieHue o MpaBUIbHBIX 5.3.5 | (mpsiIMOii, MIIOCKOCTH), YTO TAKOE LIEHTP
MHOTOI'paHHHKaXx (TeTpa’ap, KyoO, (oChb, IIIOCKOCTH) CUMMETPHUH (PUTYDBI,
OKTa’Ip, OJIEKAdIp U UKOCAIP). MPUBOAUTH PUMEPHI PUTYD,
58 | DnemMeHThl CHMMETPUU MPaBUIIbHBIX o01aaroIuX 3J1eMEeHTaMi CUMMETPUH,
MHOTOTPaHHHUKOB. a TaKKe MPUMEpPbl CHMMETPHH B
59 | Cummerpuu B KyOe, B mapajijieenunese, 5.3.2 | apXUTEKTYPE, TEXHUKE, IPUPOLE;
B IIPU3ME U UpPaMUIE. PaSBépTKa. 06”b${CH${TL, Kakou MHOTOTpaHHUK
60 | Pemenne 3amau no teme «lIpaBuibHbIe 5.3.5 | Ha3bIBACTCA NPABUILHBIM, I0KA3bIBATH,
MHOTOTPAHHUKUY. 4TO HC CYIICCTBYCT IMPABUIIBHOT'O
61 | KoutposnbHass pabora Ne4 mo Tteme 5.3.1 | MHOrOrpaHHHKa, I'paHsAMH KOTOPOTr'o
«MHOTOrPaHHUKNY. 5.3.2 | ABJISIOTCS MPaBUIbHBIE 11-YTOJIBHUKHI
5.3.3 | 0pu n= 6; 00BACHATH, KaKue
5.3.4 | CyIIECTBYIOT BU/IbI TPaBUIIbHBIX
5.3.5 | MHOTOTPAaHHUKOB M KaKUMH 3JIEMEHTAMU
62 | AHanu3 KOHTPOJILHOW paboThI. 5.3.1 | CHMMETPHH OHH O0Iafak0T.
Pemenue 3a1a4 1o TeMe 5.3.2 | Ucnonap30BaTh KOMIIBIOTEPHBIE
«MHOTOrpaHHUKW. 5.3.3 | UPOTPaMMBL IIPH H3y4CHHH TCMBI
«MHOTrOrpaHHUKIY.
Pa3pnen 6: 3akiounTtenbHoe
NOBTOpPeHMe Kypca reomerpuu 10
KJiacca.
63 | IloBTopenue no teme «llapannenpbHOCTH 5.2.1 | Pematp 3aga4n Ha BEIYUCIICHHUE
NPSIMBIX U TUIOCKOCTEW. 5.2.2 | nOKa3aTenbCTBO, CBSA3aHHBIE




5.2.3 | cOB3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX U
64 | IloBTOpenue mo TeMam 5.2.4 | nIocKoCTeM.
«[IepneHIUKYIAPHOCTh NPAMBIX U 5.2.5 | Pemars 3aga4n Ha BBIYUCIICHUE U
wiockocreil. Teopema o Tpéx JI0Ka3aTeIbCTBO, CBA3aHHBIE C IPU3MOH,
NEPIEHIUKYIIIpax». IIUPaMHI0H, KyOOM,
65 | IloBTopenune nmo teme «Ilpuzmay. 5.3.1 | mapasIesIenuIe10M.
66 | IloBTopenue mo teme «Tetrpasmp, 5.3.2
napauleJIenunen. 5.3.5
67 | Iloropenue no teme «Ilupamumay. 5.3.3
68 | I[loBTopenue no teme «lIpaBuiabHble 5.35
MHOT'OI'PaHHHUKHY.
69 | UroroBast koHTponbHasi padora Ne 5 mo 5.2.1
temaM «llapamienbHOCTb, 5.2.2
NEPIEHIUKYIIPHOCTD IPSIMBIX U 523
MJIOCKOCTE. MHOTOrpaHHUKW 524
5.2.5
70 | AHanM3 KOHTPOJIBHOW PabOTHI.
Pemenue crepeoMeTpuueckux 3agau.
11 KJIACC.
No Koll-Bo XapakTepucTuKa
/i Tema ypoka HACOB K3C | ocHOBHBIX BH/IOB JIEATETLHOCTH yUYEHUKA
(Ha ypoBHE y4eOHBIX NEHCTBHIN)
Pa3nen 1: Huaunap, Konyc, map. 16
Tena Bpamenus: nuiuHAp. OCHOBHBIE 5.4.1 | OOBSICHATD, YTO TAKOE IIUIUHAPUUIECKAS
1 CBOMCTBA MPSIMOTO KPYTOBOI'O MIOBEPXHOCTh, €€ 00pa3yrolue 1 oCh,
mmHApa. M300pakeHne HUIMHIpa Ha KaKo€ TeJI0 Ha3bIBACTCs LWIMHIPOM U
MJIOCKOCTH. KaK Ha3bIBAIOTCSI €T0 AIEMEHTHI, KaK
5 | Cedenus uumH/pa (MapaniessHo u 5.4.] |HOTYUATb LMIHHAD MyTEM BpAILCHUS
MepIeHIUKYISPHO OCH). MPSIMOYTOJIbHUKA; N300pakaTh LIWIUHID
U €r0 CEUEHUS TUNIOCKOCTBIO
3 | BokoBasi MOBEPXHOCTh, pa3BEepTKa 5.5.6 . ’
BOKOBO# MOBEPXHOCTH ITHHDA. MPOXOJIALIEH 1epes ocb, I/I.HJIOCKOCTI)IO,
Tt TOBEPXHOCTH MPAMOTO NepHeHIUKYIAPHOH K ocH; 06’b$ICH5{TB,U
KpYIOBOTO IULTHHADA. YTO IPUHHUMAETCS 3a IUIOIIa b OOKOBOI
MOBEPXHOCTH LIMIIMH]IPA, U BHIBOJUTH
(bOopMyJIBI 7151 BEIYUCIEHUS OOKOBOM 1
IIOJIHOM MTOBEPXHOCTEN LUIUHAPA;
pelaTh 3aja4y Ha BBIYUCIIEHNE U
JI0Ka3aTeNNbCTBO, CBS3aHHBIE C
[IIAHAPOM
Tena Bpamenus KoHyc.OCHOBHBIE 5.4.2 | OOBSICHATH, UTO TAKOE KOHUYECKAS
4 CBOICTBaA NPSIMOTO KPYTOBOTO MIOBEPXHOCTH, €€ 00pa3yollye, BepIUIMHA
koHyca.l300paxeHne KoHyca Ha U 0Cb, KaKO€ TeJIO Ha3bIBAETCSI KOHYCOM
IJIOCKOCTH. U KaK Ha3bIBAIOTCS €T0 JIEMEHTHI, KaK
BokoBast TOBEpXHOCTh, pa3BepTKa 5.5.6 |IOTY4HTh KOHYC ITYTEM BpaLeHHS
5 |6okoBoit moBepxHOCTH KoHyca. [Tmomans HpAMOYTOJIBHOTO TPEYTOJIbHIKA,
HOBEPXHOCTH MPSIMOTO KPYTOBOTO KOHYCa u300pakaTh KOHYC H €To CCHCHIA
Ceuenust KoHyca (TTapayiieTbHOE 5.4, |WIOCKOCTBIO, TIPOXOJLIMICH HEPE OCb, H_
6 | ocHoBaHMIO 1 MPOXOJIAIIIEE Yepe IJI0CKOCTBIO, IEPIIEHANKYISPHON K OCH;
BepIIHHY). OOBSICHATH, UTO NPHHUMAETCA 32
ioniaib O0KOBOM MOBEPXHOCTH KOHYCA,
7 IIpencrapienne 00 yceueHHOM KOHYCE, Y BBIBOJAUTH (POPMYJIBI [l BEIUMCIICHUS

mjionrazab MOBCPXHOCTH yceqéHHoro




KOHYycA. Iomaaeii OOKOBO U ITOJIHON
8 | Pemrenue 3ama4 mo teme «Komnyc. 5.4.2 |TTOBCPXHOCTCH KOHYCA, 06}”“_{““3

YCeuSHHBI KOHYC». KaKo€e TeJI0 Ha3bIBACTCsl yCEUEHHBIM
KOHYCOM M KaK €ro IOJy4uThb IyTEM
BpALLEHUS IPSIMOYTOJIbHOM Tpaneuu,
BBIBOAHUTH (DOPMYITY JJIsl BBIYUCIICHUS
IUI0IAAY OOKOBOW OBEPXHOCTH
YCEUE€HHOr0 KOHYCa; peniaTh 3a/1a4i Ha
BBIUUCIICHHUE U 10KA3aTEIIbCTBO,
CBSI3aHHbBIE C KOHYCOM U yCEUEHHBIM
KOHYCOM

Tena Bpamenus: cepa u map, ux 5.4.3 | ®opmynupoBaTh onpeaeacHus chepol u

ceuenus.300pakenne mapa Ha 5.6.2 |mapa, ux LIEHTpa, pagnyca, TMaMeTpa;

9
IUIOCKOCTH. Y paBHEHUE cepsl B UCCIIEI0BaTh B3aMMHOE PacIlOJIOKEHUE
IIPOCTPAHCTBE. cdepbl U TIOCKOCTH, (HOPMYITHPOBATH
BsanMuoe pacronoxenue chepsl u oIpeieNIeHue KacaTeJIbHOM MII0CKOCTH K

10 IOCKOCTH. cdepe, popMynInpoBaTh U JOKA3HIBATH

TEOpPEMBbI O CBOMCTBE U IPU3HAKE

11 |KacarenbHas IIOCKOCTB K cdepe. .

KacaTelbHON INIOCKOCTH; OOBSACHATD,

12 [Imomaaer moBepxHOCTH mapa. BzaumHoe 5.5.6 410 IPUHEMAETCS 3a IIoWab chepsl 1
PACIIONIOXKCHNUE MPSIMOM U CepBl. KAaK OHA BBIPAXKAECTCS 4epe3 paguyc
[mmHApHYecKrne 1 KOHHYECKUE cdepsl; perarh IpOCThIe 3a/1a4H1, B

13 | OBEpXHOCTH. Coepa, BnucanHas B KOTOPBIX (PUTYPUPYIOT KOMOMHALINT
IMHAPUYECKYIO TOBEPXHOCTH U B MHOTI'OI'PAaHHHUKOB U T€Jl BpaIlleHUs
KOHHYECKYIO TOBEPXHOCTH.

CedeHus HWIMHAPUYECKOW U KOHUYECKOH
14 | moBepxHoCTEt. Dmmic, rumnepooia, Vcnonb30BaTh KOMITBIOTEPHBIC
napaboJia Kak ce4eHust KOHyca. [POrpaMMbl IpH U3YyqCHUN
MIOBEPXHOCTEN U TEJ BPALLECHUS
Kontponbnas pa6ora Ne 1 mo teme 5.4.1 p P
15 «Innuaap, KoHyc, map». 542
543
5.5.6
AHau3 KOHTPOJIBHOM

16 pabotsL.[Ipocreiimne KoMOUHAIH
MHOT'OI'PAaHHHUKOB U T€JI BpaIlleHHUs] MKy
COOOH.

Pa3nea 2: O0béMbI Teul. 17

17 |Ilonarue o0 o0BbEMeE TeNA. OOBSCHATDH, KaAK U3MEPSIOTCS] 00bEMBI
[TonoGHbIE TETa B IPOCTPAHCTBE. T€J, IPOBOS AHAJIOTUIO C U3MEPEHUEM

13 COOTHOIIICHHST MEXTY TUIOMIA SIMU TUTOHIAZICH MHOTOYTOJIbHUKOB,
MOBEpXHOCTEN M 00beMaMU MOT00HBIX (hopMyTHpPOBATE OCHOBHBIC CBOICTBA
Te 00BEMOB ¥ BEIBOJUTH C MIX TIOMOIIHIO

” opMyIi1y 00bEMa MPSMOYTOIBHOTO
OO6BEM NPSAMOYTOJILHOTO 5.5.7 (popmyy pAMOYT
napajuiesienumnena

19 | mapamnenenunena. @opmyibel oObeMa
napaenenunesa.

20 O06BéM npsimoit npu3Mel. Popmyria 5.5.7 | ®opmynupoBaTh U A0Ka3bIBATH
00BbEMa MPU3MBI. TeopeMbl 00 00bEME PSIMON TPU3MBI U
O06béM munuaapa. Dopmyna 00bEMa 5.5.7 | 0OBEME MUITMHJIPA; pemiaTh safadu,

21 | pmmmppa. CBSI3aHHBIE C BHIYHCIEHUEM 00HEMOB

ATHUX TeJ
2 Brruncnenre 06bEMOB Tell C TOMOILBIO BriBoauTh HHTErpanbHyI0 GOpMyITy AJs

OHpCIlCJ'IéHHOFO HHTCIrpaJia.

BBIYHCIICHHS 00BEMOB TEI U JOKa3bIBaTb




23 | O0BEM HAKIIOHHOM MPU3MBI. 5.5.7 | c e€ moMoIbI0 TeOpeMbl 00 00BEME
24 O6béM mupamuisr. Dopmysia 00bEMa 5.5.7 |HaKJIOHHON IPUSMBL, 00 0bBEMe
IIMPaMHJIBL nupamMuiel, 00 00bEME KOHYCA,;
- " BBIBOJIUTH (DOPMYIIBI JIJISl BBIYUCIICHUS
25 |O6béM konyca.Popmyrna 00bEMa KOHycCa. 5.5.7 N ¢ pMyIIH!
00BEMOB yCEUEHHOMN MUpPaMUIbI U
Peme.:.HHe 3a/1a4 Ha BBIYUCIICHHE 00BbEMA 5.5.7 YCEUEHHOTO KOHYCa; PelIaTh 3aadH,
26 | yCEHUCHHOIO KOHYCA. CBSI3aHHBIC C BEIYMCICHHEM 00HEMOB
ATHUX TEJ
27 O06béM mapa. OKpyXHOCTb U IpsAMas 5.5.7 | ®opmynupoBaTh U 10Ka3bIBaTh TEOPEMY
Diinepa. 00 00BEMe mapa u ¢ €€ IMOMOIIbIO
73 OG6BEM IapOBOTO CErMEHTa, IAPOBOTO 5.5.7 | BBIBOAMTE hOpMYITy Miomiai cepsr;
CIIOSL. pelaTth 3aa4u ¢ IpuMeHeHueM Gopmyi
. 00BEMOB pa3TUYHBIX TEI
29 |O0BEM 1IapOBOIO CEKTOPA. 5.5.7 P
30 |TLmomans cdepsl. 5.5.6
31 Pemenue 3a1ay Ha BeIYHCIEHUE 00BbEMA 5.5.7
napa v miomaan chepsl. 5.5.6
32 Kontponbnas padora Ne 2 o Teme 5.5.7
«O0BEMBI TEIY.
AHaM3 KOHTPOJIBHOM paboThl. PerneHue 5.5.7
33 |3a1a4 Ha BBIYMCIEHUE 00BEMOB
MIPOCTPAHCTBEHHBIX QUTYD.
Pa3znen 3: BekTopbl B IPOCTPAHCTBE. 6
[Tonsitue BekTOpa. Moynb BEKTOpA. 5.6.3 | ®opmynupoBaTh ONpeAeIeHUE BEKTOPA,
34 PaBeHCTBO BEKTOPOB. €ro JJIMHBI, KOJUTMHEAPHBIX U PaBHBIX
BEKTOPOB, TPUBOUTH MPUMEPHI
(U3HYECKUX BEKTOPHBIX BEJIMYUH
35 CnoxeHue U BblUUTaHue BEKTOpoB. CymMma 5.6.3 | OOBsICHATH, KaK BBOASATCS ACUCTBUS
HECKOJIbKUX BEKTOPOB. CJIOKEHHS BEKTOPOB, BHIYUTAHUS
36 | YMHOXECHHE BEKTOpA HA YUCIIO. 5.6.3 | BCKTOPOB M yMHOKCHHS BCKTOpA Ha
YHCII0, KAKUMU CBOWCTBAMU OHU
Konnuneapsslie BekTopsl. Pasnoxenne 5.6.4
00J1a71a10T, YTO TAKOE MPABUIIO
37 | BekTOpa 1O IBYM HEKOJTMHEAPHBIM
TpPEeYroJbHUKa, IPABHUIIO
BEKTOpaM.
napajuieiorpaMMa 1 IpaBHIIo
38 |lIpaBmio mapajienenumesa. 5.6.5 MHOT'OYTOJIbHUKA CIIOKEHUS BEKTOPOB;
Kommranapusie Bektopsl. Teopema o pelIaTh 3ajatH, CBI3aHHbIE C
pasiIoKCHNN BEKTOPa I10 TPEM JICHCTBUSMU HAJl BEKTOPAMHU.
HEKOMILTAHAPHBIM BEKTOPAM. OOBSICHATH, KAKUE BEKTOPHI HA3bIBAIOTCS
KOMIUTaHApHBIMU; (DOPMYIHPOBATH U
JTOKa3bIBaTh YTBEPKIECHUE O MPU3HAKE
KOMIUTAHAPHOCTHU TPEX BEKTOPOB;
OOBSICHSITD, B U€M COCTOUT MTPABHIIO
napajuieNienumnea CIoXKeHHs TPEX
HEKOMITJIAHAPHBIX BEKTOPOB;
(dbopMynupoBaTh U JOKA3bIBATH TEOPEMY
0 Pa3JIOKEHUH JIFOOOTO BEKTOPA MO TPEM
JAaHHBIM HEKOMIUTAHAPHBIM BEKTOPAM;
MPUMEHSITh BEKTOPBI TIPH PEIICHUN
reOMETPHUECKUX 3aj1au
Pemienue 3a1au ¢ nOMOIIbIO BEKTOPOB. 5.6.3
39 5.6.4
5.6.5
Pa3nen 4: Meroa koopAuHAT B 15




MPOCTPAHCTBe.

[IpstmoyronbHas cucTeMa KOOpAWHAT B

5.6.1

OO0BACHITH, KAaK BBOIUTCS

npocTpaHcTBe.J|ekapToBbl KOOPAUHATHI B NpSMOYTOJIbHAsI CCTeMa KOOPJMHAT B
40 yr
HPOCTPAHCTBE. IPOCTPAHCTBE, KAK ONPEACISIOTCS
Koopauuars! Touku. KoopauHaThl 5.6.6 | KOOPZIMHATBI TOYKH 1 KakK OHH
BekTOpa. Pasnoskenue BekTopa 1o Ha3bIBAIOTCH, KaK OUPEACIAIOTCA
4] |KOOPIHHATHEIM Bekropam. KoopiuHaThI KOOP/IMHATBI BEKTOPa; HOPMYITHPOBATH 1
CYMMBI U Pa3HOCTH JIBYX BEKTOPOB. AOKA3bIBAT YTBCPIKACHHA. O
KoopauHaTel mpou3BeIeHHs TAHHOTO KOOpAHMHATax CyMMBbI U Pa3HOCTH IBYX
BEKTOPA HA JAHHOE YHCIIO. BEKTOPOB, O KOOPIUHATAX MPOU3-
BEJICHUS BEKTOpA Ha YHCIIO, O CBSI3U
CBs13b MEX/1y KOOpAMHATAMH BEKTOPOB U
42 MEXK]1y KOOpAMHATAMHU BEKTOpa U
KOOPJMHATaMH TOYEK.
KOOp/AMHATaMHU €0 KOHIIA U Hayaua;
IIpocreiimme 3a1a4u B KOOpAMHATAX. BBIBOJUTH U MCIOJIb30BATh IIPU PEIICHUN
43 | KoopauHatbl cepeirHbl OTpe3Ka. 3a1a4 OPMYIIbI KOOPAMHAT CePeIHHbI
Brrauciienie 1mMHBL 0TpesKa. OTpe3Ka, JJIMHBI BEKTOPA M PACCTOSHHUS
[Ipocretiiue 3a7a4u B KOOpAMHATAX. 5.6.2 |Mexay IByMsl TOYKaMH; BBIBOJIUTh
ACCTOSIHME MEXAY IBYMSI TOYKAMH. aBHEHHUE c(epbl JaHHOTO paauyca ¢
p y ABY
44 | ®opmyna Uil BBIYUCICHHUS PACCTOSHUS [EHTPOM B IaHHOW TOYKE
MEXy TOYKaMH B IPOCTPAHCTBE.
45 | Yron Mexay BEKTOpPaMH. 5.6.6 | OOBSICHATDH, KaK ONpPeneseTCs Yrol
CxaJsipHOE NPOU3BEICHIE BEKTOPOB. 5.6.6 | MKy BEKTOpamu; GopMyIMpoBaTh
46 CBOJCTBA CKAIAPHOTO POM3BENEHHs OIpe/IeTICHNE CKATSPHOTO MTPOU3BEICHHUS
BeKTOPOB.CKASIPHOE TIPOU3BEICHUC BEKTOPOB; (POPMYTHPOBATH 1
BEKTOPOB B KOODIMHATaX. JIOKa3bIBaTh YTBEPKACHUS O €ro
CBOWCTBaX; OOBSCHSITDH, KAK BEIYHCIUTD
Bbluncnenue yriioB Mexay HpsIMbIMU M 5.5.2
47 YroJ MEXJy ABYMS IPSMBIMH, a TaKXKe
TUTOCKOCTSIMH. .
YroJl MEXAY IPSMO U THIOCKOCTBIO,
YpaBHEHHE MJIOCKOCTUB TPOCTPAHCTBE. 554 HCTIONB3YSl BHIPAXKEHUE CKAISPHOTO
48 | Dopmy.1a pacCTOSHHSA OT TOUKHU 110 IIPOM3BE/ICHUS] BEKTOPOB Yepe3 Ux
TIOCKOCTH. KOOP/AMHATHI; TPUMEHSTH BEKTOPHO-
[TpuMeHeHrne BEKTOPOB NPU PEIICHUN KOOPJAWHATHBIN METO/] IPH PEIICHUH
49 |3a1a4 Ha HAXOXKAECHUE PACCTOSIHUM, IIUH, reOMEeTPHUECKUX 3aj1au
rioniaied 1 00bEMOB.
JIBI>KEHUS B IPOCTPAHCTBE: IIEHTPAIbHAS OOBACHATB, UTO TAKOE OTOOpaKEHUE
5() | CHMMETPHS, CHMMETPHS OTHOCHTENIBHO IPOCTPaHCTBA Ha ce0s U B KAKOM ClTydae
TUTOCKOCTH, TOBOPOT. CBOMCTBA OHO Ha3bIBACTCS JABIKEHHEM
JIBYOKEHUH. IPOCTPAHCTBA; OOBSCHATh, YTO TAKOE
JIBUKEHHS B [IPOCTPAHCTBE: [EHTpaJIbHAs] CHMMETPHS, OCeBast
S1 NapaJLIeNbHBIH TepeHoc. CUMMETpHS, 3epKaJIbHasi CHMMETPUS U
napauieIbHbIN IEPeHOC, 000CHOBBIBAThH
[IpeoOpazoBanne momoOus.lIpumenenne
N YTBEPXKJIEHHS O TOM, YTO 3TH
52 | ABW)KEHUH NPHU PELLIEHUH 3a/1a4.
O0TOOpaXKeHUS TPOCTPAHCTBA HA CeOs
SBIISIIOTCSI IBUKEHUSIMU; IPUMEHATh
Konrpomnbnas padora Ne 3 o Teme 5.6.1 | npuxenus [pH PeLICHNH
53 | «BekTopel. MeTo KoOpauHAT B 5.6.2 reOMeTPHUYECKUX 3a/1ad.
IIPOCTPaHCTBE. BIKEHUS. 5.6.6
54 AHaiu3 KOHTPOJIbHOM paboThl. Pemenue

3aaa4 C MIOMOIIBO KOOPJAUHAT.

Paznen 5: 3akaounTeabHOE
NMOBTOPEHME NPHU MOAT0TOBKE
K HTOrOBO# aTTecTaluu

10 reOMeTpPHH.
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[ToBTOpenue. Pemenune 3anay ¢
HCIIOJIb30BAHUEM TEOPEM O

5.1.1

55 .
TPEeYrojbHUKaX, COOTHOLLIEHUH B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
IToBTOpenue. Pemenue 3anau ¢ 5.1.2
56 | ucnoab30BaHNEM(PAKTOB, CBSI3aHHBIX C 5.13
YeTHIPEXYyTrOJIbHUKAMH.
IToBTOpenue no teme «lIpaBunpHble 5.1.7
57 MHOTOYTOJIbHUKNY. Pemenue 3a1a4y Ha 5.5.5
M3MEPEHMS Ha IJIOCKOCTH, BBIYMCIICHUE
JUIMH U IJIoNIaaei.
[ToBTOpenue. Pemenue 3anau ¢ 5.14
58 |ucnonp3oBaHueM (PAKTOB, CBSI3aHHBIX C 5.1.5
OKPYKHOCTSIMHU.
IToTOpenue no teme «llapamienbHOCT 5.2.2
59 |IPAMBIX 1 523
miockocte. I leprieH Ky s pHOCTD 5.2.4
NPSIMBIX U TUIOCKOCTEW». 5.2.5
[ToBTOpenue no reme «BekTopbl Ha 5.6.3
60 |MmIOCKOCTH U B pOCTpaHCTBE. MeTon 5.6.1
KOOpJMHAT B [IPOCTPAHCTBEY. 5.6.6
61 [ToBTOpenue no teme «lIpsaMoOyroabHbIi 5.3.2
napajuiefienunes u Kyo».
62 |IloBropenue no teme «Ilpuzmar. 5.3.1
63 [ToBTOpenue no reme «llupamuaa u 533
yceu€HHasi MUpaMUAAY.
64 |IloBTopenue o teme «l{umuuapy. 54.1
65 IToBTOpenue no reme «Konyc u 542
YCEUYEHHBIM KOHYC».
66 | [ToBTopenue mo teme «Ilap u chepar. 543
67 IToBTOpenue no reMe «Brincanusie U
omnucanHble Tena. KomOounanuu durypy.
3aauM Ha JOKa3aTeIbCTBO U MMOCTPOEHHE
68 | kouTpnpumepoB. Vcnonbs3oBanue B

3agadax HpOCTCI\/JIIHI/IX JIOTUYCCKUX ITpaBHJI.

Pemate 3amauu Ha BEIYMCICHMUS,
JI0Ka3aTeJIbCTBO U MOCTPOCHUE,
CBSI3aHHBIC CO CBOMCTBaMU
TpGerJIBHI/IKOB, COOTHOILILICHUAMHU MG)KI[y
CTOPOHAMH U yTJIaMHU TPEYTOJIbHHUKA.
PCIJ_IaTL 3aJa4u Ha BBIYHCJIICHHUC,
JIOKa3aTeJIbCTBO U IMIOCTPOCHHUE,
CBSI3BAHHBIC C I/I3yT-IeHHBIMI/I BHUIaMH
YETHIPEXYTOJbHUKOB.

PCIJ_IaTB 3aJa4u Ha BBIYHUCJIICHHUC,
JIOKa3aTeJIbCTBO U IMOCTPOCHHUE,
CBSI3aHHBIE C OKPYKHOCTBIO,
BIIMCAaHHBIMH U OIMCAHHBIMU
TPEYroJIbHUKAMU U
YETBIPEXYTOJIbHUKAMH.

PCIJ_IaTL 3aa4YU Ha BBIYHUCIICHUC U
JI0Ka3aTeJIbCTBO, CBA3aHHEIE C
MapajuieIbHOCTHIO U
NEPIEHIUKYIISIPHOCTBIO MPSAMOU U
IUIOCKOCTH.

PCHIaTI) 3aa4YU1 Ha BBIYHUCIICHUC U
JI0KAa3aTeJIbCTBO, CBA3aHHEIE C
OWIMHIPOM, KOHYCOM, YCEUEHHBIM
KOHYCOM, c(pepoii, mapom, mpu3Moii,
MUPaMUJION, KyOOM, IPSIMOYTOJIbHBIM
napajuIeIeUIIeIOM.

Pemars 3a1aum, B KOTOPbIX GUTYPUPYIOT
KOMOWHAIIMK MHOTOTPAHHUKOB U TEJI
BpAIlCHHUSL.

PemraTe 3amaun, cBSI3aHHBIC C
JIGI\/'ICTBI/HIMI/I HazQ BGKTOpaMI/I.
[IpuMeHATHh BEKTOPHI IPH PELICHUN
FGOMCTpI/I‘IeCKI/IX 3aaad4. HpI/IMeHSITI)
BEKTOPHO-KOOPAMHATHBIN METOJT TPU
pEIICHUU TEOMETPUIECKUX 3a/1a4.




OIMIMCAHHUE YYEBHO-METOANYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O

10.
11.

12.

13.
14.
15.

16.

17.

18.
19.

20.

21.
22.
23.
24.

OBECIIEYHEHHUSA OBPA3OBATEJIBHOT'O ITPOLECCA.

®EJEPAJIBHBIA 3AKOH ot 29.12.2012 N 273-®3 (pex. or 07.05.2013 ¢ wusMeHeHMsIMH,
BCTYIMBIINMH B city ¢ 19.05.2013) "OB OBPA3OBAHUU B POCCUICKOM ®EJEPAITAN"
[IpumepHast ocHOBHasi oOpa3oBaTeNibHasi IporpaMMacpeiHero oomiero oopasopanus (o100peHa
pemeHreM (eaeparbHOro yaeOHO-METOAMYECKOT0 00beIMHEHHS 10 001IeMy 00pa30BaHUIO
(mpotokoun ot 28 utons 2016 1. Ne 2/16-3)

denepalibHBI TOCYAaPCTBEHHBIM 00pa30BaTENBHBIN CTaHJAPT OCHOBHOTO 00IIero oOpa3oBaHUS
YTBEPXKJIEH TpuKa3oM MuHucTepcTBa obpazoBanus u Hayku Poccuiickoit deneparun Ne 1897 ot
«17» nexabps 2010 .

I'eomerpusa.Coopuuk padoumx mporpamm. 10—11 kmaccel : 6a30BbIA ¥ yriayOJEHHBINH YpPOBEHb,
nmocobue ansi yuaurteneil obmieoOpasoBar. opranusanuii / coct. T. A. BypmucrtpoBa. —2-¢ u3j.,
nopab. — M. : IIpoceemenue, 2015. - 142 c.

Atanacsn  JI.C. Teomerpus. 10-11 xmaccer  :0a30BeIii M TPOQHUIBHBIA  YPOBHH,
yue0.1s100meoopaszopar. yupexaenuii / aBropsl: AtanacsH JI.C., byry3os B.®., Kagomues C.b. u
ap. — 2-e uzn. — M. : [Ipocsemenue, 2015. — 383 c.

JI.C. Artanacsn, B.®. byry3os, C.b. Kagomues.I'eomerpus 10-11 kmacc : KOHTpoIbHBIE PaOOTHI
/JI.C. Aranacsn, B.®. byry3os, C.b. Kagomues — M.: Muemo3suna, 2010.

10.A. I'naszkos, .U. FOauna, B.®. byry3os. Pabouas Terpaap no reomerpuu g 10 kimacca. — M.:
[Ipoceeuienue, 2016.

10.A. I'nmaszkos, U.U. FOauna, B.®. byry3os. Pabouas TeTpans no reometrpuu 1ist 11 kmacca. — M.:
[Ipoceemienue, 2016.

b.I'. 3uB. Iunaktuueckue marepuainl o reomeTpuu it 10 kinacca. — M. IIpocsenienue, 2015.
b.I'. 3uB. lunaktuueckue matepuainsl no reomerpuu s 1 1kmacca. — M. [Ipocsemenue, 2015
KonTponpHo — m3mepurenbHbie Matepuainbl. ['eomerpus. 10 kmace / Coct. A.H.Pypykun. — M. :

BAKO, 2014.
KonTponpHOo — m3mepurenpHble Marepuansl. ['eomerpus. 11 kmace / Coct. A.H.Pypykun. — M. :
BAKO, 2014.

[Toypounsie pazpabotku o reometpun: 10 kmacc / Coct. B.A.SIpoBenko. — M.: BAKO, 2012.

[Toypounsie pa3pabotku no reometpuu: 11 kmacc / Coct. B.A.fIposenko. — M.: BAKO, 2012

b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3amaun mo reometpun st 7 — 11 kmaccoB. — M.:

[Ipocsemenue, 2003.

J.C. AranacsH, B.®. byry3zos, C.b. Kamomuer [I'eomerpust 10-11 knacc (mpoduiabHbIi

ypoBeHs). 10-11 kmacc: meronuyeckoe mocodoue st yuurens / JI.C. ArtanacsH, B.®D. Byry3os,

C.b. Kagomnies — M.: MaeMo3uHa, 2010.

CM. Caaksan, B.®. byrysoB. Mzyuenume reomerpuum B 10 — 11 kmaccax: Meroauueckue

pexomeHnauuu K yueoHuky. Kaura nns yunrens. — M.: IIpocsemenue, 2001.

A.II. Kucenes. DnemenrapHas reometpus. — M.: IIpocsemenue, 1980.

Hactonpnas kuura yuurtens wmarematuku. M.: OOO «MzpgarensctBo ACT»: OOO

«M3natenbcTBO AcTpenby, 2004;

A.Il.LEpmosa, B.B.I'omo6opoapko «l'eomerpust 10-11 kmacc. CamoCTOATENbHBIE U KOHTPOJIBHBIC

pabotbl. PazHoypoBHeBbIe nuakTHueckue Matepuans» MJIEKCA Mocksa-2000.

Mapsirua U1.®. COopuuk 3amau nmo reomerpun. 5000 3amay ¢ oTBeTaMu.

Pynacos K.A. COOpHHK TeOMETpHYECKHUX 3aJad IO TOTOBBIM UYEPTEKAM.

Pabunosnu E.M. 3amaum m ympakHEHHS Ha TOTOBBIX YepTeiKax.
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