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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yue6HOro kypca «l'eomerpusi» 0a30BOro ypoBHs AJis
oOyuaromuxcas 10 —11 kmaccoB pa3pabotana Ha ocHoBe DenepanbHOro
rOCy/IapCTBEHHOTO  00pa30BaTEeNbHOIO  CTaHAAapTa  CPEIHEro  OOIIEero
00pa3oBaHUs, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHMA, PEIBIBISIEMBIX
K MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPAIUIIMN POCCUUCKOTO 00Opa30oBaHUS.
Peanuzanus IPOrpaMMBbl o0ecreynBaer OBJIJICHUE KITFOYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIUMHI OCHOBY JIJISl CAMOPA3BUTHSI M HETIPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb 0OILIEKYIBTYpPHOTO, JMYHOCTHOTO U
MO3HABATEIBHOTO PAa3BUTHUS JTUYHOCTU 00YUaAIOITUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca Te€OMETPUM Ha YPOBHE CPEIHEr0o OOIIero
oOpa3zoBaHus 00YCIOBJIEHA MPAKTUUYECKON 3HAYMMOCTBIO METalpeIMETHBIX U
PEAMETHBIX PE3yJIbTaTOB 00YUEHUS] TEOMETPUH B HANPABICHUU JIMYHOCTHOTO
pa3BuTHsa oOydaromuxcs, (GopMUpoBaHUS (PYHKIIMOHAIBLHONW MaTeMaTHYECKOM
IPAMOTHOCTH, M3YYCHHUS JIPyruX Y4eOHbIX JUCHUIUTMH. Pa3Butne vy
oOydJaromuxcs MPaBWIbHBIX MPEJICTABICHUNA O CYIIHOCTH U TPOUCXOKICHUU
FCOMETPUYECKUX aOCTPaKIIUi, COOTHOIICHWU PEAIBHOTO ¢ HJCAIBHOIO,
XapakTepe OTPAKCHUS MAaTeMaTHYeCKOW HAayKOW SBJICHUW U MPOIECCOB
peaJpHOTO MHUpA, MECTE TEOMETPUU B CUCTEME HAYK M POJIM MaTeMaTHYECKOTO
MOJIETUPOBAHMSI B HAYYHOM TIO3HAHUM M B TIPAKTHUKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YyYalIUXCS, a TaKkKe KayecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl afanTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus siBisieTCs OHUM U3 0A30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaK Kak 0OecleyrMBaeT BO3MOXKHOCTh M3YyUEHHS Kak
JUCLUHUIUIMH €CTECTBEHHO-HAaYYHOU HAaNPaBJIE€HHOCTH, TaK U T'YMaHUTAPHOM.

Jlorudeckoe MblIeHHE, GOPMUPYEMOE MPU U3YYCHHH OO0YJarolIuMUCs
HNOHATUMHBIX OCHOB TE€OMETPUM M TMOCTPOEHUU LEMOYKH JIOTHYECKUX
YTBEPKACHUN B XOAE PELICHUS N€OMETPUYECKHUX 3a]ay, YMEHHUE BBIIBUIATh U
ONPOBEPraTh T'MIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PELICHUH 3a/1ad
€CTECTBEHHO-HAYYHOTO IMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHNe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb
BO BCEX 00JIACTSIX NEATeNbHOCTH yenoBeka. OpueHTalus 4e0BeKa BO BpEMEHU
U TPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COIMAIBLHOTO OBbITHS, (hopma
OTpPa)KEHUSI OKPY>KAIOLIEr0 MUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl JEUCTBUTENBHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUIBI Y4EOHOW W TPYIAOBOU NEATEITHLHOCTH,
ABIISIETCS OAHUM M3 MPOGECCHOHAIBHO BAXKHBIX KAa4ECTB, MOATOMY aKTyajbHa
3amaya (popMupoBaHHS y OOYYAIOUMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUAHOCTH OOPA3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON AEATEIbHOCTH 10 MHOTUM HAMPABICHUSIM.

Llens ocBoeHmst mporpaMMbl yueOHOTo Kypca «['eomerpusi» Ha 6a30BOM
ypoBHE 00yueHUsT — 00I1Ie00pa3oBaTeIbHOE W OOMIEKYIbTYPHOE pa3BUTHE
oOydarommxcs 4epe3 oOecreueHne  BO3MOXXHOCTH  TNPUOOPETEHUS U
WCMOJIb30BAHUS CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW U JEUCTBU,
ceuuPUYHBIX  T€OMETPUU, BO3MOXHOCTHM  YCIEIIHOTO  IPOJOKEHUs
oOpa3oBaHus MO CHEUUAJIBHOCTAM, HE CBS3aHHBIM C  MPHUKIAIHBIM
HCIIOJIb30BaHUEM F€OMETPUHU.



[Iporpamma mo reoMmeTpuu Ha 0a30BOM YpOBHE MpeJHA3HAuYEHA IS
oOydJarommxcs CpeaHeld IIKOJbl, HE HUCHBITHIBABIINX 3HAYUTEIHHBIX
3aTpyIHEHU Ha YPOBHE OCHOBHOro o01miero oopasoBaHus. Takum oOpaszom,
oOyyaroiuecs: Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MaTEeMaTUUECKUE
YMCHHUS, CBSI3aHHBIC CO CICIHU(PUKON T€OMETPHH U HEOOXOAUMBIC ISl KU3HH B
COBpEMEHHOM obmiecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOKHOCTb HM3YyUUTh
reoMeTpHIo OoJiee TIIyOOKO, €CJIM B JTallbHEHIlIeM BO3HUKHET HEOOXOIUMOCTD B
reOMETPUYECKUX 3HAHMSIX B TPO(ECCHOHATEHON e TEIbHOCTH.

JlocTikeHue 1Lenu OCBOEHUS IMPOTrpaMMbl OOECHEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIUX 3adad. lIpuopuTeTHBIMH 3aJadamMH OCBOCHHS Kypca
«I"eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax siBIsStOTCS:

o (opMHpOBaHHE TIPEJCTABICHUS O TEOMETPUU KaK YacTH MHPOBOK

KyJIbTYPbl H OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAFOIIHM MUPOM;

e (opMHpOBaHKE MPEACTABICHUSI O MHOTOTPAHHUKAX M TEJaX BpPAICHHUSI
KaKk O BaXHEHIIMX MATEMaTHYCCKUX MOJENIAX, IO3BOJISIOIINX
OIKMCHIBATH U M3y4YaTh PA3HBIC SBICHUS OKPYXKAIOIIET0 MHUPA;

o (dopMHpOBaHHWE YMEHHUs pAcCIO3HABaTh HAa YEPTEkKaxX, MOJEIIX U B
peaTbHOM MHPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJAJCHHE METOJIaMHU  peIIeHUs 3a7ad Ha TIOCTPOCHHS  Ha
U300paKEHUSAX POCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHE YyMECHHUS ONEPUPOBATH OCHOBHBIMH TIOHATHAMH O
MHOTOT'paHHUKAX M TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBIIAQJICHWE QITOPUTMAMH DPCIICHUS OCHOBHBIX THIIOB  3ajad;
dbopMHUpOBaHUE YMEHHUS TMPOBOJUTH HECIOXKHBIE JOKa3aTeIbHbIC
pacCy>KIeHUsl B XOJie¢ PEHICHUS] CTEPEOMETPHUUECKUX 3a7ad U 3a7ad ¢
IPAKTUYECKUM COJIEpKAHUEM;

e pa3BUTHE  MHTEIUIEKTyalbHBIX W  TBOPYECKUX  CIOCOOHOCTEM
oOy4Jarommuxcs, IMO03HABATEIbHOM AaKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHHUH, KpUTUYHOCTH MBIIIJICHUS;

e (QopmupoBaHue  (YHKIMOHAIBLHOH  TI'PAaMOTHOCTH,  pEJIEBaHTHOM
T€OMETPUU: YMEHHME pAaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
MOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CHTYalUsX W TIPH U3YYCHUH JPYTUX y4COHBIX [PCAMETOB, POSIBICHIS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpPMYIMPOBATh WX Ha S3BIKE
T€OMETPUU M  CO3/1aBaTh TI'E€OMETPUUYECKHE MOJEIH, TMPUMEHATDH
OCBOCHHBI TEOMETPUYECKHM amnmapar Uil pPEUICHUs IPaAKTUKO-
OpUEHTUPOBAHHBIX  3a/Ja4, HMHTEPIPETHPOBATH H  OICHUBATHh
MOJTYYCHHBIE PE3yJIbTaTHI.

OTnMuuTeTFHON 0COOEHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHHE B KypC
CTEpEOMETPHH B Hauaje ero W3y4eHus 3a7ad, pellaeMbIX Ha ypOBHE
WHTYUTHBHOTO TO3HAHUSA, U ONMpPENeNEHHBIM 00pa3oM OpraHuW30BaHHas paboTa
HaJl HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIICHUS, CTAHMYJIUPYET MPOTEKAHNE WHTYUTHUBHBIX MPOIECCOB, MOTHBUPYET
K JaJbHEHIIeMY N3YUYEHUIO MPEAMETA.

[Ipenmoutenune oTAaéTCs HATIATHO-KOHCTPYKTUBHOMY METONY OOy4eHWS,
TO €CTh TEOPETHUYECKHE 3HAHHWA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb
MPEAMETHO-TIPAKTUYECKON  NIeATeTbHOCTH. Pa3BuUTHE  MPOCTPaHCTBEHHBIX
MPEACTABIICHUN Yy Yy4YalUXCS B KypCce€ CTEPEOMETPUU MPOBOAUTCA 32 CUET
pelieHusl 3a7ad Ha CO3JaHWE TPOCTPAHCTBEHHBIX O0Opa3oB H 3amad Ha
OlepHpOBaHUE MPOCTPAaHCTBEHHBIMU oOpa3zamu. Cozmanue oOpasza MpOBOJUTCS



C OMOpPOM HA HATJSHOCTb, a ONIEPUPOBAHUE 00Pa30M — B YCIOBHSX OTBICUECHUS
OT HaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHSI €r0 UCXOJAHOIO COACPKAHUS.

OcHoBHBIE cozepKaTenbHble JTUHUU Kypca «l'eomerpum» B 10-11
kiaccax: «MHoOrorpanHukmny, «IIpsiMble ¥ MIIOCKOCTH B MpOCTpaHCTBEy», «Tena
BpalieHus», «BeKkTopel M KOOpAMHATBHl B TpocTpaHcTBe». DopmupoBaHue
JIOTUYECKUX YMEHUH pacIpeiesiieTcs He TOJNbKO MO COAEPKATEIbHBIM JIMHUSM,
HO U 10 rojilaM 00y4YeHHUs Ha YPOBHE CpeiHero ooiiero oopa3oBaHusl.

Copepxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJibTaTaM
OCBOEHHs pabodeil NporpaMmbl, paclpeAesi€HHbBIM [0 TrojaM OOyuYeHus,
CTPYKTYpPUPOBAHO TaKUM o0O0pa3oM, 4YTOOBI OBJAJICHUE TE€OMETPUUYECKUMU
HNOHSITUSIMU Y HaBBIKAMU OCYILECTBISIOCH MOCJIEIOBATENBHO U MOCTYNATEIbHO,
C CcOONIOZICHMEM TMPUHIUIA TMPEEeMCTBEHHOCTH, UTOOBI HOBBIE 3HAHUSA
BKJIIOYAJUCh B OONIYI0  CHCTEMY T€OMETPUYECKUX  MpeICTaBICHUN
oOydaromuxcs, paciupss U yriuyonss e€, oopa3ysl MPOYHbIE MHOXXECTBEHHBIE
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpuun orBoautcsa 2 yaca B Heaento B 10 kmacce u 1 yac
B Heaemo B 11 kimacce, Bcero 3a jaBa roga oOyueHust - 102 yueOHBIX 4aca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TIOHATUS cTepeoMeTpud. Touka, Tmpsmas, IUIOCKOCTD,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMHOE pacnosiokeHrne NpsIMBIX B NPOCTPAHCTBE: IEpEeCcEKaroluecs,
NnapajiyieIbHbIE W CKpEelIMBaOIIMecs npsaMble. [lapaiienbHOCTh TPAMBIX H
IJIOCKOCTEN B NPOCTPAHCTBE: MAPAJIIEIbHBIE MPSAMbIE B IPOCTPAHCTBE;
napajuieIbHOCTh TPEX MPSIMBIX; MTApaUIEIbHOCTh MPSAMON U INIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMHU; YroJd MEXKAY MPAMBIMA B TPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  NapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TuIockocTel. IlpocTeiiine mnpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjienenurne; moCTpOeHUEe CeYeHHI.

[TeprieHAUKYJISIPHOCTH NPSIMOM U TIJIOCKOCTH: NIEPIICHAUKYJISIPHBIE TIPSMbBIC
B MPOCTPAHCTBE, MPSAMBIE MapajuiebHbIE U MEPHEHAUKYIAPHbIE K TIIOCKOCTH,
NpU3HAK MEPNEHAUKYISIPHOCTH NPSIMOM M IJIOCKOCTH, TeopemMa O MpsSMOM
NEPIEeHANKYISIPHON MIIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YIOJl MEXKY NMPSIMON U
IJIOCKOCTBIO; JBYTPAHHBIM  yroj, JHWHEWHBIM yroj JBYTPAaHHOTO yIJiA.
[lepieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKM JI0 TUIOCKOCTH,
paccTosiHHEe OT MPSMOM 70 IUIOCKOCTH, MPOEKUUS (GUTYpPhl Ha IUIOCKOCTb.
[lepneHAUKYIAPHOCTh IJIOCKOCTEW: TMPHU3HAK NEPHEHAUKYISIPHOCTH JBYX
miockocTeil. Teopema 0 TpEX NepneHANKYIApaX.

MHoOrorpaHHuKu

[lonsiTHE ~MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAaHHHKA,
BBIYKJIBIE W HEBBINYKJIbIE MHOTOTPAHHUKH; pPa3BEPTKA MHOTOIPAHHUKA.
[Ipusma: n-yromnpHas mpu3Ma; TpaHU U OCHOBAHMUS IMPU3MBI;, NpsMas H
HAKJIOHHAs ~ TpU3MbI; OOKOBass W  TIOJIHAS  TOBEPXHOCTh  MPU3MBIL
[Tapannenenunen, nDpPsAMOYrOJbHBIM MapajUICJCNUIle] W €ro CBOMCTBA.
[Mupamuga: N-yronpHas mupamMuaa, rpaHd ¥ OCHOBAaHUE MUPAMUJBI; OOKOBasi U
NOJIHASI TIOBEPXHOCTh NHUPAMUIbI; NpPAaBUIbHAs W YyCEUEHHash MNHpPaAMHJA.
OneMeHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHBIE MHOTOTPAHHUKHU: MOHSTHE
IPaBUJIBHOIO MHOTOTPAaHHMKA; MPaBUJIbHAS MpHU3Ma U MpaBWIbHAS NUPaAMUJA;
NpaBWIbHAS ~TPEYroJibHasg TMUpaMuia U OPaBWIBHBIA  TEeTpasap; Kyo.
[IpencraBneHre O MpPaBUIIBHBIX MHOTOIPAaHHHUKAX: OKTa’Ap, MOJACKa’ap U
ukocazip. CeueHus: MpU3Mbl U MUPAMUJIBIL.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKHU, MPSIMOI,
IJIOCKOCTU. DJEMEHThl CHUMMETPUM B NOHUpaMuAax, MNapajieienunenax,
MIPaBUJIBHBIX MHOTOTPAHHHUKAX.

Breruncienne 5JeMEHTOB MHOTOTPAHHUKOB: p&Opa, NMAaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH W IMOJHOM MOBEPXHOCTH MHPSIMON TMPU3MBI,
IJIOMAh OCHOBAaHW, TeOpeMa O OOKOBOW IMOBEPXHOCTH MPSMON MPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTU NPABUIBHOW MUPAMUIBI,
TeopeMa O IUIomaaAu yceu€éHHou mnupamuibl. Ilonstue o6 o0véme. OO0BEM
MMAPAMUBI, TPU3MBI.

[Tomo6HBIe Tema B mpocTtpancTBe. COOTHOMIEHUS MEXKAY IUIONMIAISIMHE
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJL.

11 KVIACC



TeJia BpalueHus

Hunuaapuyeckass  MOBEPXHOCTh,  OOpa3yrolue  HUIUHIPUYECKOU
MOBEPXHOCTH, OCh MWIMHAPUYECKON MOBEpXHOCTU. [[unuHAp: OoCHOBaHUS U
OOKOBasi TOBEPXHOCTb, OOpa3yrolass U OCh; IUIOHIAAh OOKOBOW M TOJIHOU
MTOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yoIire KOHUYECKOW TOBEPXHOCTH, OCh U
BEepIIMHA KOHMYECKOW moBepxHocTH. KoHyc: OcCHOBaHME |  BEpIlHHA,
oOpasymoriasi 1 OCh; IUIONIaJh OOKOBOM M TOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yloliie 1 BbICOTa; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, JuaMeTp; MIOMAadb MOBEPXHOCTH C]ephl.
B3aumHoe pacnonoxenue chepbl M IUIOCKOCTH; KacaTelabHas IJIOCKOCTh K
cthepe; mwiomaas chepsl.

N300paxkeHne Ten BpalleHUs Ha IJIOCKOCTH. Pa3BépTka wmiMHapa U
KOHYca.

KomOunanuu Tenm BpaileHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
omucaHHbIH OKoJI0 cdepbl; chepa, BIucaHHAST B MHOTOTPAHHUK, WU TEJO
BpaIlcHUsI.

[Tonsitue 06 oOvéMe. OcHOBHBIE CBOWCTBa 00BEMOB Tein. Teopema 00
00BEME TPSIMOYTOJBHOTO Mapajuienenunena u ciuefacTBusi u3 He€. OO0béM
IWIMH]IPpa, KoHyca. O0BEM 1mapa u wiomaab cQepsol.

[TogoOupie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAAsIMU
MOBEPXHOCTEH, 00BEMaMU MTOAOOHBIX TEJL.

Ceuennss nuinuHIpa (MapauielibHO M MEPHEHIUKYJISIPHO OCH), CEYEHHUS
KOHYyca (mapajijieIbHOe OCHOBAHMIO M IMPOXOJIAIEe Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektop Ha mnockocth M B mpocTtpaHcTBe. (CII0OKEHUWE W BBIYUTAHUE
BEKTOPOB. YMHOJKEHHE BEKTOpa Ha 4Yuco. Pa3znmokeHue BEKTOpa MO TPEM
HEKOMIUIaHApHbIM BekTopaMm. I[IpaBuno mnapamnenenunena. Pemenuwe 3anady,
CBSI3aHHBIX C MPUMEHEHUEM IMPABUII JIECHUCTBUUA C BeKkTOopamu. [IpsiMmoyrosbHas
cucTteMa KoopauHaT B TmpoctpaHcTBe. Koopawnatel BekTopa. IIpoctenmme
3a7laud B KOOpJHMHATAX. YTOJd MEXAy BekTopamu. CKalIpHOE MNpPOU3BEIICHHE
BEKTOPOB.  BbluucieHue yrjioB MeXAy MNOpPSIMBIMU M IUJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBI METOJl MpPU PEIICHUHM TEOMETPUYECKHUX 3ajad.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yibTaThl OCBOEHHUS NPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOM TMO3ULMU  OOydHaromerocs Kak
AKTUBHOTI'O U OTBETCTBEHHOI'O YJ€HA POCCUHCKOro OOIIECTBa, MPEICTAaBIECHUEM
O MaTeMaTH4YEeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
ABJICHUW, TPOIEAYp TpPaKIaHCKOro obOmiecTBa (BbIOOPHL, OMpOCH U TMp.),
YMEHHEM B3aMMO/JIEMCTBOBATh C COLUAIBHBIMUA UHCTUTYTaMU B COOTBETCTBUHU C
X QYHKIMSIMU U Ha3HAYCHUEM.

IIaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMHPOBAHHOCTBIO  POCCHMCKOM  TPaXKJAaHCKOM  HMACHTHYHOCTH,
YBaXKEHHUS K MPOIIOMY U HACTOSIIEMY POCCUKUCKON MAaTEMaTUKH, LIEHHOCTHBIM
OTHOLIEHHEM K JOCTH)KEHUSIM POCCHUICKMX MAaTEMAaTHUKOB M POCCUNCKON
MaTeMaTUYE€CKOM WIKOJbI, K HCIOJb30BAHUIO ATUX JOCTHIKEHUW B JPYTrHUX
HayKax, TEXHOJOTUAX, chepax SIKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JSTHYECKOTO TOBEJICHUS,
CBSI3AHHOTO C MPAaKTUYECKUM TPUMEHEHHEM JOCTWKEHUHW HAyKu U
NEATENbHOCTBI0  YYEHOTO; OCO3HAHMEM JIMYHOIO BKIAJa B IOCTPOCHHUE
YCTOWYUBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKIIHOYasl 3CTETUKY MaTEeMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelieHui, paccyXJIeHH;
BOCIIPUUMYHBOCTBIO K MaTEeMaTHYECKHMM  aclleKTaM pPa3judHbIX BHUOB
UCKYCCTBA.

duznveckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO yMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAHUSA B
MHTEpEecax 370pOBOr0 M 0Oe3omacHOro oOpas3a >KU3HHM, OTBETCTBEHHOTO
OTHOIIIGHHUSI K CBOEMY 3JIOPOBBIO (370pOBO€ TIHUTaHHUE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATUHA M OTJIBIXA, pEeTryJsipHas pu3nuecKas akTHBHOCTB); (DHU3NYECKOTO
COBEPIIICHCTBOBAHMS, npu 3aHATHIX CIIOPTHBHO-03/I0POBUTEIHLHOMN
NEATENbHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOJI00US; UHTEPECOM K
pasnmuuHbIM  chepaM  npodecCHOHANBHON  JEATEeIbHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOH M €€ NMPUIOKCHHUIMH, YMCHUEM COBEpPIIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mpodeccMd W PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBL;
TOTOBHOCTBIO M CHOCOOHOCTHIO K MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM000pa30oBaHUIO Ha MPOTSIKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTUIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MaTEMaTUYE€CKOW HAITPaBJICHHOCTH.

IKO0JI0rHYecKoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO 3KOJIOTHYECKONW KYIBTYphl, TTIOHUMAaHUEM BIIWSHUS
COIIMAJIBHO-DKOHOMHMYECKUX  IPOIIECCOB HAa COCTOSHUE TPUPOAHON U
COIIMAJIBHOM CpeAbl, OCO3HAHMEM TJIOOATLHOTO XapaKTepa 3SKOJOTHUYECKHUX
npoOseM; OpHeHTalMel Ha NPUMEHEHHE MAaTEeMAaTHYeCKUX 3HAHUM A



pelIeHus 3a1a4d B 00JACTU OKPY’KAIOIIEW Cpelibl, MIIaHUPOBAaHUS MOCTYIKOB U
OLICHKH MX BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOLIEH CPEbI.

IlleHHOCTH HAYYHOI' O MIO3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHsI HAyKM M OOIIECTBEHHOW MpPaKTUKH,
MOHMMAaHUEM MAaTEMaTUYECKON HAyKH Kak c(epbl YEI0BEUECKOU J1eATeIbHOCTH,
ATamnoB €€ pa3BUTUSA M 3HAUMMOCTH JUJISl Pa3BUTHUS LIMBUIM3ALMU; OBJIAJICHUEM
A3BIKOM MAaTEeMaTHUKW U MAaTEMAaTUYECKOW KYJIbTYpOH KaK CpPEACTBOM MO3HAHUS
MHpA; TOTOBHOCTBK) OCYLIECTBIIATH IPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEeSATENbHOCTh UHIUBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOrPaMMbl yUeOHOTO TIpeaMeTa
«MartemaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHHBEPCATbHBIMHU
NO3HABAMEIbHBIMU  OCUICMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elicmeUsIMUY, YHUBEPCANbHBIMU Pe2YTAMUSHLIMU 0eUCMBUIMU.

1)  Vuusepcanvuvie nosnasamenvuvle Oelicmsus,  0becnevu8arom
Gopmuposanue 6a308blX KOZHUMUBHBIX NPOYECcco8 0Oyuarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJcaowezo Mupa, NpuMeHeHue  J02UYeCKUX,
UCce008amenbCKux onepayull, ymeHul pabomamsos ¢ ungopmayuetr).

ba3oBble JJornyecKkue NecTBUA:

e BBISBIATH u XapaKTepU30BaTh CYILIECTBEHHBIE MIPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, MOHATHIA, OTHOLIEHUN MEXIY MOHATHIMU;
dbopMynupoBaTh OTIpeJICIICHHUS MOHSITHI; yCTaHABJIMBATh

CYIIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIMK, OCHOBAHUS NIl 0000IIeHUS
U CpaBHEHHUSI, KPUTEPUHU MTPOBOJUMOTO aHAJIN3A;

e BOCIPUHUMATh, (GOPMYIHPOBATH U MPeoOPa30OBBIBATH CYXKICHUSA:
yTBEpJUTEIbHBIE U OTPUIIATENbHBIC, €IUHUYHbIC, YACTHbIE M O0OIIHE;
YCIIOBHBIE;

e BBIBISITH MAaTEMaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTuBOpeursi B (akTax, JAaHHBIX, HAOMIOACHUSAX U YTBEPKICHUSAX;
npenjaratb  KPUTEPUH  JUIsl  BBIABICHHS  3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHI;

e JIeNaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

e TMPOBOJUTH  CAMOCTOATEIBHO  JIOKA3aTelIbCTBA  MAaTEMaTUYECKHUX
yTBEpXKJIeHUH  (mpsMble W  OT  TNPOTHBHOTO),  BBICTPAMBATH
apryMeHTaIuIo, OPUBOJIUTH  TMPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJICHUS U BBIBOJIBL;

e BBIOMpATH croOco0 pemieHus] y4eOHOW 3amadyn (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BHIOMpATh Hanboee MOAXONAIMUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

e WCIIOJIK30BaTh  BOMPOCHl KaK  HMCCJIEIOBATEILCKHA  WHCTPYMEHT
no3HaHus; GOPMYIMPOBATh BOMPOCH], (HUKCUPYIOIINE TPOTUBOPEUHE,
npo0sieMy, yCTaHABIMBATHL UICKOMOE M IaHHOE, ()OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOSTEIHHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT,
WCCJICIOBAHUE 10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO



00beKTa, SBJICHUSA, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00beKTaMU, SBICHUSIMHU, POIECCAMMU;

CaMOCTOSITeTbHO  (OpPMYyIUpPOBAaTH O00OOIIEHHS UM  BBIBOJABI IO
pe3ysbTaTaM MPOBEAEHHOIO HAONIOACHUS, MCCIEIOBaHUS, OLIEHHUBATH
JIOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB M 0000IICHUH;
POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIJBUTaTh
MPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH A€(PUUUTH HHPOPMALIMK, TAHHBIX, HEOOXOAUMBIX JJI OTBETA
Ha BOITPOC U JIJI PELLICHHUS 3a/1a4u;

BbIOMpaTh MHGOpPMAIMIO U3 HUCTOYHUKOB  PA3NIMYHBIX  THUIIOB,
aHaJIM3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CTPYKTYpHpOBaTh HWH(MOpPMaIMIO, MPEACTABIAThH €€ B Ppa3IMYHBIX
dbopMax, WITIOCTPUPOBATH TpadUUECKU;

OLICHMBAaTh  HAA&KHOCTb  MHPOPMALMM MO  CAMOCTOSITENBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vnueepcanvrnvle KoMMyHUKamueHble Oeclicmeus, 00ecneuusaom
CchoOpMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YYAIOWUXCS.
Oo0uenue:

BOCIPUHMMaTh H (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBUSMH M IIEJIIMH OOIICHMS; SICHO, TOYHO, I'PaMOTHO BBIpaXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS TI0 XOJly PEIICHHUs 3a7a4d, KOMMEHTHUPOBATH IOJYYCHHBIH
pe3yJbTarT;

B XOJle¢ OOCYXJIEHHUs 3aJaBaTh BOTIPOCHI 1O CYIIECTBY 00CYXKIaeMOii
TEMBI, POOJIEMBI, PEIIaeMOil 3a/1a4ur, BHICKa3bIBaTh MJICH, HAIICJICHHBIC
Ha TIOWICK PEIIEHUsS; COIMOCTaBISATH CBOM CYXKICHHUS C CYXKICHHUSIMH
IPYTUX YYaCTHUKOB JHaiiora, OOHapyXHWBaTh Pa3IMYUe U CXOACTBO
TIO3WIINIA; B KOPPEKTHOUW (opMe (OPMYIHPOBATH Pa3HOTIIACHS, CBOU
BO3PKEHUS;

NPEJCTaBIATh  PE3yAbTaThl  pENICHHWS  3a/Jayd, OKCIICPHMCHTA,
UCCJIEJIOBAHUS, TIPOCKTa; CAMOCTOATEJHbHO  BbIOMpaTh  (opmar
BBICTYIUICHUSI C Yy4YETOM 3aJad TPe3CHTAllMd W OCOOCHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHUMATh W  UCIOJB30BaTh  MNPEUMYIIECTBA  KOMAaHAHOM U
WHANBUAYaTbHON paOOThl MPHU PEIICHUU y4eOHBIX 3a/1ad; MPUHUMATh
HeJdb COBMECTHOW  JEATENIbHOCTH, IUIAHUPOBATh  OPraHU3ALUIO
COBMECTHOM pPabOThI, pacmupeneisTh BUABI padOT, JOTOBAPHBATHCS,
oOCcyXaaTh TMpOIECC H pe3yabrar paboThl; 0000mIaTh MHEHUS
HECKOJBbKUX JIOJICH;
y4acTBOBAaTh B TPYMIOBEIX (opmax paboThl (0OCyX)aeHUs, OOMEH
MHEHHM, «MO3rOBbI€ IITYPMbD» U HHBIEC); BBINOIHATH CBOI 4YacTb
paboThl M KOOPJAWHUPOBATH CBOM JCUCTBHS C JAPYTHMMH YICHAMU
KOMaH/Ibl; OLIEHHWBAaTh KaueCTBO CBOETO BKJIaja B OOLIMKA MPOAYKT MO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBU.
Vuusepcanvnvie  pezynamuenvie  Oeticmseusi,  obecnedyusarom

c])opMupoeaHue CMbBICI06bIX YCNAHOBOK U HCUZHEHHbIX HABLIKO6 IUYHOCMU .
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIEHUS 3a/1a4u, BEIOUpATh CIOCO0
pelIeHus C Y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI

pelieHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUM KakK OCO3HAHUsA
COBEpIIAEMBIX  JCHCTBUM W  MBICIUTEIBHBIX  IPOLECCOB, HX
pe3yabTaTOB; BIALETh CHOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJISA
IIPOLIECCa U Pe3yJIbTaTa PEIICHUs MaTEMAaTHYECKOM 3a/1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb NPHU pPELICHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JIE€SITEIBHOCTh HAa OCHOBE HOBBIX
O00CTOSITENbCTB,  JAHHBIX, HAWJEHHBIX  OLIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSICHATH
IPUYMHBI JOCTHKEHHS WU HETOCTUKEHHUS PE3YIIBTATOB AEATEIbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OmneprpoBaTh MOHITHAMH: TOYKA, IPSMasi, INTOCKOCTb.

[TpuMeHATh aKCUOMBI CTEPEOMETPHH M CJICACTBUS M3 HHUX IMPH PEIICHUU
TeOMETPUYCCKUX 3a]1a4.

OneprpoBaTh MOHIATHSAMH: TAPALICIBHOCTE M TMEPHEHAUKYIIPHOCTH
NPSIMBIX U TUIOCKOCTEH.

KrnaccudunmpoBaTh B3aMMHOE PaCIOJIOKEHUE MPSIMBIX M TUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHUSMHU: ABYTPAHHBIN YTOJ, TPaHU ABYIPAaHHOTO yTJIa,
pedpo ABYrpaHHOTO yTJa; JMHEWHBIN yroyl ABYIPaHHOTO yTria; IpaaycHas mMepa
JIBYTPAHHOTO YTIa.

OnepupoBaTh MOHITHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIH
MHOTOTPAHHUK, AJIEMEHTHI MHOTOTPaHHUKA, TPABHIIbHBI MHOTOT PAaHHUK.

Pacnio3HaBaTh OCHOBHBIC BHIbI MHOTOTPAaHHUKOB (MHpamMuaa; MpU3Ma,
MPSIMOYTOJIbHBIN TapajuieNienume, Kyo).

KnaccudummpoBate  MHOTOTpaHHUKH,  BBIOMpass  OCHOBAHHS  JUIS
Kiaccuukanuu (BBITYKIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, IPaBUIbHBIC
MHOTOTPaHHUKU; TIPSIMBbIC U HAKIIOHHBIEC TIPU3MBI, TTApaJIICICTTUIIC/Ib ).

OnepupoBathb MOHATUSIMU CeKyIIas TUTOCKOCT, CEUYCHHE
MHOTOTPaHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHUH, UCTIONB3YS METOJI CIIEOB.

Ctpouth ceueHHUsS MHOTOTPAHHUKOB METOJOM CIIEJIOB, BBIMOIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (UTYP: BHUI
CBEpXY, COOKY, CHHU3Y.

Pematp 3amaun Ha HaXOXKIECHUE TEOMETPUUECKUX BEIMYWH MO oOpas3iam
WM aJTOPUTMaM, MIPUMEHSS U3BECTHBIE AHATMTUIECKHAE METOIBI TIPH PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a7ad Ha BBIYUCICHHE PACCTOSHUN MEXKITY
JIBYMS TOYKaMH, OT TOYKH JO TPSIMOW, OT TOYKH JO IIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TIPSIMBIMHU.



PemaTp 3a1aun Ha HaXOXKIEHUE F€OMETPUUYECKHX BEJIMYMH MO oOpa3uam
WM aJdrOpUTMaM, MPUMEHSS U3BECTHBIE AHATMTUYECKHUE METO/IbI IIPH PEIICHUH
CTaHJAAPTHBIX MAaTEMaTHYECKUX 3a/Jad Ha BBIYUCICHHE YIJIOB MEXKIY
CKPEIIMBAIOUIUMUCA TPSAMBIMH, MEXAY HOPSIMOM M IJIOCKOCTBIO, MEXKAY
IJIOCKOCTSAMM, IBYTPaHHBIX YTJIOB.

Boruncnare 00bEMBI W IUIONIAAM TMOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3ma, mupamMuaa) ¢ MOpUMEHEHUeM (OpPMYJ; BBIYMCIATH COOTHOILIEHUS
MEXAY TIOLAAIMU MOBEPXHOCTEN, 00BEMaMU MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMHU: CHUMMETpPUS B MPOCTPAHCTBE;, LEHTP, OCb U
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U TJIIOCKOCTh CHMMETPUU (PUTYPBI.

N3BnekaTh, npeoOpa3oBbIBATH W HHTEPHPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTYpax, MPEACTaBICHHYIO Ha YyepTexax
U pUCYHKaX.

[TpumensaTe reoMerpuueckue GakTbl IS PEHICHUS CTEPEOMETPUUYECKUX
3aJa4, MPEANOJIAralolIuX HECKOJbKO IIaroB pPEIMICHUs, €ClId YCJIOBUS
NpUMEHEHU 3aJJaHbl B SIBHOUM (opMme.

[IpumensaTy mpocTeilliie NporpaMMHBIE CpEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI ITPHU PEIICHUU CTEPEOMETPUUECKUX 3a1a4.

[TpuBoaUTH TIPUMEpPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U
’KU3HU, PacO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UICKYCCTBE.

[IpumeHsATh mONy4eHHbIC 3HAHMS Ha MPAKTHKE: aHATU3UPOBATh peasibHbIE
CUTYyallul U TMPUMEHATh HM3YyUYEHHBIE MOHSATHS B MPOIIECCE IMOUCKA pEHICHUs
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbl, MOJEIUPOBATH peallbHbIE
CUTyallUH Ha A3BIKE TIE€OMETPHM, HCCIEN0BaTh IOCTPOCHHBIE MOJEIU C
UCMOJIb30BAaHUEM TI'E€OMETPUYECKUX IOHATUH W TEOpeM, ammapara aiareopsl;
pelarb NpPaKkTUYECKHUE 3aJadM, CBA3aHHBIE C HAXOXKICHHEM I'€OMETPHUYECKUX
BEJIMYHH.

11 KIJACC

OnepupoBaTh MOHATUSMHU: IHJIMHIPUYECKAs MOBEPXHOCTH, 00pa3yIolue
IIMHIPUYECKON  MOBEPXHOCTH; IIWIMHAP; KOHUYECKass IOBEPXHOCTD,
oOpa3yrolue KOHUYECKON OBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IWIMHAP, KOHYC, cdepa U 1map).

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BPAIICHHUS.

KnaccudummpoBath B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IIAPOBOM CETMEHT, OCHOBAaHHME CErMEHTa,
BBICOTA CETMEHTA; IIApOBOM CJIOW, OCHOBaHME IIAPOBOIO CJIOS, BBICOTA
[IAPOBOTO CJIOST; IAPOBOM CEKTOP.

Beruucnsate 00BEMBI M TUIOMIAAM TOBEPXHOCTEH TeNl  BpalleHHS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHHK, BIHCaHHBIM B cdhepy u
ONMMCAaHHBIA OKOJNO cdepbl; chepa, BNHUCaHHAS B MHOTOTPAHHUK WIH TEJO
BpalCHUS.

BbluncnsaTh COOTHOIIEHUSI MEKY TUIOLIAIIMHU TOBEPXHOCTEN 1 00BEMAMU
MOTOOHBIX TEJL.

N306paxkate m3zydaembie (UTYpPHI OT PYKH M C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) IUIOCKHE YEPTEXH W3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpaIICHUS.



N3BnekaTh, WHTEPIPETHPOBATh W TPeoOpa3oBbIBATH HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpax, MPEACTABICHHYIO HA YepTEkKax
U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOJTHATE  ACHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHOKEHUSI BEKTOpa HAa YHCIO, OOBSICHATh, KAKUMH CBOWCTBAMH OHH
o0J1a1aroT.

[TpuMeHATs TPaBUIIO MTapaJICICTTUIIEAA.

OnepupoBaTh TMOHATHSAMH: JIEKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOPA, YTOJ
MEXITY BEKTOPAMH, CKaJsIPHOE TPOU3BEJCHUE BEKTOPOB, KOJUTMHEAPHBIC W
KOMITAaHAPHBIE BEKTOPBHI.

HaxomuTe cymMMy BEKTOPOB M TMPOHW3BEJICHHE BEKTOpAa Ha YHUCIO, YroJl
MEXTy BEKTOpaMH, CKaJSIPHOE MPOM3BEICHUE, PACKIaJAbIBaTh BEKTOP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3a/aBath IMJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.

[TpumeHsATs TeoMeTpudeckue (GakThl IS PEHICHUS CTEPEOMETPHUYSCKHUX
3aj1ay, MPEINoJiaraloNIuX HECKOJIBKO IAaroB PEIICHHS, €CIU  YCIIOBHUSA
NPUMCHCHUS 3aJIaHbl B SIBHOUM (opMe.

Pemath mpocTeiime reoMeTpuYecKHUe 3a/1adyd Ha MPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemare 3amaun Ha [10Ka3aTejibCTBO MATEMATUYECKUX OTHOUICHUN U
HAXO0XJICHUE TEOMETPUYECCKUX BEIWMYMH IO oOpasliaM WIH aJrOpPUTMaM,
NPUMEHSST M3BECTHBIC METOABI MPU PEHICHUU CTAHIAPTHBIX MATEMaTHYCCKUX
3aj1ad4.

[TpuMeHAT, MpoCTEHIe NPOrpaMMHBIC CpPEJICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIC CHCTEMBI IIPH PEIICHUN CTEPEOMETPUUCCKUX 3a1aY.

[TpuBOIMTH TIPHMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOIC H
’KU3HHU, PacTio3HaBaTh MPOSBIICHHE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[TprMeHATH TOJyYCHHBIC 3HAHMS HA MPAKTHKE: aHAIM3UPOBATh peaibHbIC
CUTyallUh W TMPUMCHATh HM3yYCHHBIC IOHATHS B IPOIIECCE IMOMCKA PEIICHUS
MaTEMaTHYECKH C(HOPMYITUPOBAHHON TPOOJIEMBI, MOJCIUPOBATh PEabHBIC
CUTyallUh Ha S3bIKE TCOMETPHMH, HCCIIECIOBAaTh IIOCTPOCHHBIC MOJCIH C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX IOHATHH M TEOPEM, almaparta aiareOpsl;
peliaTh MPaKTUYCCKUE 3aJadyM, CBS3aHHBIC C HAXOXKJICHHEM I'€OMETPHUYCCKUX
BEJINYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

KoaunyecTBo 4acoB

Ne HaunmeHoBaHue pa3je/ioB DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
/| ¥ TeM NpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
1 BBenenne B crepeoMeTprio 10 https://resh.edu.ru/
[IpsiMBbI€ M TIIOCKOCTH B
2 HPOCTPATICTEE. 12 1 https://resh.edu.ru/
[TapamiensHOCTE IPSAMBIX
U TUIOCKOCTEN
IT
3 epHeHHHKyMpHOCTE 12 https://resh.edu.ru/
MPSIMBIX U IJIOCKOCTEN
v
4 [IBE MEHCLY TIPAMBIMH | 10 1 https://resh.edu.ru/
IJIOCKOCTSIMU
MHOrorpaHHuKu 11 1 https://resh.edu.ru/
OO6BEMBI MHOTOTPAaHHUKOB 9 1 https://resh.edu.ru/
I1 :
7 OBTOPEHHE: CCHCHHA, 4 1 https://resh.edu.ru/
PacCTOSIHUS U YTJIbl
OBUIEE KOJIMYECTBO 68 c 0
YACOB I10 I[TPOI'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

I[TPOTPAMME

HaumeHoBaHue KosmmmuyecTBo yacos
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
nporpamMmbl padoTbI padoTsI
Tena Bpamenus 12 https://resh.edu.ru/
OO0BEMEI TEN 5 1 https://resh.edu.ru/
Bexkrops! n
3 KOOpPJIMHATHI B 10 1 https://resh.edu.ru/
MIPOCTPAHCTBE
[ToBTOpEHME,
4 00obmerme, 7 1 https://resh.edu.ru/
CUCTEMAaTH3aLMs
3HAHHUU
OBIIEE KOJIMYECTBO
YACOB I10 34 3 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uupposeie
o0pa3oBartejibHbIE

pecypchbl

OcHOBHBIE TIOHSTHS
CTEPEOMETPHUH: TOUKA,
MpsiMast, TNIOCKOCTB,
npocTpaHncTBo. [IpaBuna
M300paKeHHs Ha PUCYHKaX:
M300paKeHUS TIIIOCKOCTEH,
napauIeNbHbIX TPSIMbIX
(OTpe3KOB), CepeMHBI
oTpe3Ka

https://resh.edu.ru/

IlonsaTns: MEPECCKAIOIIUECA
IIJIOCKOCTH,
IEPCCCKAOIUECCA IMpsAMad 1
IINIOCKOCTB

https://resh.edu.ru/

IlonsTus: MNEPCCCKArOIMUCCA
IIJIOCKOCTH,
MECPCCCKAIUCCA IIpsAMasi U
IINIOCKOCTB

https://resh.edu.ru/

3HaKOMCTBO C
MHOTOTpaHHUKaMH,
n300pakeHue



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MHOT'OTPaHHUKOB Ha
pUCYHKaXx, Ha
IIPOEKIIHOHHBIX YEPTEKAX

Hauanensie cBeneHus o
KyOe U nmupamuje, ux
Pa3BEPTKU U MOJACIIH.
Ceuenunss MHOTOTPAaHHUKOB

https://resh.edu.ru/

Hauanbensie cBeneHus o
KyOe U nupamuje, ux
Pa3BEPTKU U MOJCIIH.
CedeHunst MHOTOIPaHHUKOB

https://resh.edu.ru/

TTousrtue 00
AKCUOMATUYECKOM

MOCTPOCHHUH CTEPEOMETPHUU:

aKCHOMBI CTEPEOMETPUHU U
CIIEJICTBUS U3 HUX

ITousarue 00
AKCUOMATUYECKOM

IIOCTPOCHUU CTEPECOMETPHU:

AKCHUOMBI CTCPEOMETPHU U
CIICACTBHA U3 HUX

https://resh.edu.ru/

[Tousarue 00
AKCUOMATUYECKOM

MMOCTPOCHUHU CTCPCOMETPHUU:

AKCUOMBI CTCPEOMCTPHUU U
CICACTBUA U3 HUX



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

10

ITonusaTue 00
aKCHOMATHYECKOM

IOCTPOEHUH CTEPEOMETPUU:

aKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

https://resh.edu.ru/

11

B3anmHoe pacrionoxenue
MPSIMBIX B TIPOCTPAHCTRBE:
nepeceKaromuecs,
rapajuiejIbHbIE U
CKPEIIUBAIOIIHNECS TPSIMbIC

12

[TapamrensHOCTE IPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
MapajuieJIbHbIE IPSIMbIE B
MIPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX
MPSAMBIX

https://resh.edu.ru/

13

[TapamienbHOCTE NPSIMBIX U
IIJIOCKOCTEHN B
MIPOCTPAHCTBE:
[TapannensHOCTH NPSIMOU U
IIJIOCKOCTH

14

Vriasl ¢ COHaIIpaBJICHHBIMHU
CTOpOHaMHU

15

VYron Mexy NpsSMbIMU B
IIPOCTPAHCTBE

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

16

VYrois MexX 1y IPSMBIMU B
IIPOCTPAHCTBE

https://resh.edu.ru/

17

[TapannensHOCTH
IIJIOCKOCTEN: NapaljIeIIbHbIE
IJI0CKOCTH

https://resh.edu.ru/

18

CpoiicTBa napasuieabHbIX
IIJIOCKOCTEMN

19

IIpocreitmme
MIPOCTPAHCTBEHHbIE (PUTYPHI
Ha TUIOCKOCTH: TE€TPadp,
Ky0, mapasyieenure/

https://resh.edu.ru/

20

[Toctpoenue ceuenuit

21

[Toctpoenue ceuenuit

https://resh.edu.ru/

22

KonTtponsHas padota no
teme "[IpsiMble U TIIOCKOCTH
B IIPOCTPAHCTBE.
[TapaniensHOCTb NPSMBIX U
mIockocteit"”

23

[leprnieH TUKYIAPHOCTD
MPSIMOM U TJIOCKOCTH:
MePIEeHIUKYIIIPHBIC
MpsIMBIE B IPOCTPAHCTBE

https://resh.edu.ru/

24

[IpsiMble mapasuienabHble U
NEePIEHANKYISPHBIE K
IJIOCKOCTH

https://resh.edu.ru/

25

HpSIMLIe napaJijiCJIbHbIC U



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

NIEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

26

[Ipu3nax
NEPIEHUKYIIIPHOCTH
IIPSIMOM M TUIOCKOCTH

https://resh.edu.ru/

27

[Ipu3nak
MEPIEHUKYIIIPHOCTH
MPSIMOM U TUIOCKOCTH

https://resh.edu.ru/

28

Teopema o npsimoit
MEPIEHUKYIIIPHON
IJIOCKOCTH

https://resh.edu.ru/

29

Teopema o npsimoit
MEePIECHANKYIISIPHO N
MJI0CKOCTH

30

Teopema o mpsimoit
MEePIECHANKYIISIPHO N
IJI0CKOCTH

31

[Tepnienaukynsap u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JIO TNIOCKOCTH,
paccTosiHue OT MPsIMOH 10
IJI0CKOCTH

https://resh.edu.ru/

32

[lepnienqukynsip u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TNIOCKOCTH,
paccTosiHue OT MPSAMOU 110



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IIJIOCKOCTH

33

[Iepnenaukyisap u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH,
paccTostHuEe OT MPSAMOM 10
IUIOCKOCTH

34

[lepnenaukyisp n
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TNTIOCKOCTH,
paccTosiHue OT MPAMOU 110
IJIOCKOCTH

https://resh.edu.ru/

35

VYTIBl B IPOCTPAHCTBE: Yol
MEXIy MPSAMON 1
IIJIOCKOCTBIO

36

JIByrpaHHbIN yrod,
JIMHEMHBIN yron

JBYTPAHHOTO yriia

37

JIByrpaHHbIN yrod,
JIMHEHHBIN yroJj

JBYTPAHHOTO yriia

38

[leprieHTUKYIAPHOCTD
IJIOCKOCTEH: IPU3HAK
MEPIEeHIUKYIIPHOCTU JBYX
MI0CKOCTEH

https://resh.edu.ru/

39

[IepnieH AUKYJIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK



https://resh.edu.ru/
https://resh.edu.ru/

NEPIEHINKYIIPHOCTU ABYX
IJIOCKOCTEN

40

[lepnenuKyIApHOCTH
IIJIOCKOCTEMN: IPU3HAK
MEPIEHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN

41

Teopema o Tpéx
MEPIEHINKYIIApax

https://resh.edu.ru/

42

Teopema o Tpéx
MEPIEHINKYIIApax

43

Teopema o Tpéx
MEPIEHINKYIIApax

44

KonTtponpHas padota no
TeMaMm
"IlepneHUKYyIAPHOCTH
NPSAMBIX U IIOCKOCTER" 1
"Vrael MeXly NpSIMBIMU U
IJIOCKOCTSIMH"

45

[TonsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOTPaHHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIE
MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA

https://resh.edu.ru/

46

ITpusma: n-yronpHas
NpU3Ma; I'PaHU U OCHOBAHHUS



https://resh.edu.ru/
https://resh.edu.ru/

IIPU3MBIL; IpsIMas U
HAKJIOHHAas1 HpI/I3MLI;
OOKOBas U ITOJIHAS
HOBCpXHOCTI) HpI/I3MLI

47

[Tapamrenenunen,
MIPSIMO YT OJIbHBIN
HapajuIeNIeIUIe] U €ro
CBOMCTBA

48

[Inpamuia: n-yrosipHast
nMpamua, TpaHy u
OCHOBaHUE MHPaAMUJIbL;
O0KOBas U MOJIHAs
ITOBEPXHOCTb TUPAMMU/IBI;
IIPaBWJIbHASA U yCEYEHHAs
nupamuaa

https://resh.edu.ru/

49

[IpaBunbHbIE
MHOTOT'PaHHHUKH: TIOHSITHE
MPAaBUIIHLHOTO
MHOTOT'PaHHUKA;
MpaBHIbHAS IPU3MA U
MpaBHJIbHAS TUPAMUJIA;
MpaBHJIbHAS TPEYTOJIbHAS
MUpaMUa U MPaBUILHBINA
TeTpa’p; Kyo

50

[IpencraBnenue o
MPaBUIIbHBIX
MHOTOI'PaHHUKAX: OKTa3Ip,

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/

JOACKadIp U UKOCAdIP.

51

Cummetpus B
MIPOCTPAHCTBE: CUMMETPHSI
OTHOCHTEIIEHO TOYKH,
IIPSIMOM, TUIOCKOCTH.
DneMEeHTbl CUMMETPUH B
MUpaMUIax,
napaJuleenunesnax,
MPAaBHIIBHBIX
MHOTOTpaHHHKaX

https://resh.edu.ru/

52

Brruncnenune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JMaroHalv, yribl

53

ITomans 00KOBOI
MOBEPXHOCTH U MOJHOU
MOBEPXHOCTH MPSIMOi
MIPU3MBI, TUIOIIA/Ib
OCHOBaHUH, TeOpeMa 0
OOKOBOI MOBEPXHOCTHU
MPSAMOU MPU3MBbI

54

ITnomans 0OKOBOI
MMOBEPXHOCTH U
MMOBEPXHOCTH MPABUIILHOM
MMUPaMU/IbI, TEOPEMa O
ILIOIaau OOKOBOM
IIOBEPXHOCTU YCEUEHHOU
MTUPAMHU/IBI



https://resh.edu.ru/

KonTtponsnas pabora o

55 Teme "MHOrOrpaHHHKH" 1 https://resh.edu.ru/
56 INousarue 06 00bEMe 1
o7 O0BEM TUpaMHuIBI 1 https://resh.edu.ru/
58 O0BEM mupamMu B! 1
59 O0BEM mupamMu B! 1
60 O0BEM mupamMu B! 1
61 O0BEM pU3MBI 1
62 O0BEM TIpU3MBI 1
63 O06BEM TTPU3MBI 1 https://resh.edu.ru/
KonTpossnas pabora no
64 TeMme "OOBEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpeHue, 0600IICHNE
65 IC'E) C::;Z?;:i:;?;;iﬂ' 1 https://resh.edu.ru/
MHOTOT'PaHHUKE
[ToBTOpEeHUE, 0000IICHNE
cUCcTeMaTH3aIlHus 3HAHUM.
Brrunciienue paccTosHUM:
66 MEX]y ABYMSI TOYKAMH, OT 1

TOYKHU OO HpﬂMOﬁ, OT TOYKH
A0 IINIOCKOCTH, MCKAY
CKpCIIUBAOIINMHUCA
psAMBbIMHA



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Hrtorosast KOHTpoIbHAsA

67
pabora

[ToBTOpEnue, 06061IEHNE
CUCTEMaTU3alus 3HAHUMN.
Beruncnenue yrios: Mexnay
68 CKpELIUBAIOIUMUCS
MPSIMBIMU, MEX]Ty IPSIMOM 1
IJI0CKOCTBIO, ABYTPAHHBIX
YIJIOB, YTJIOB MEXIY

IINIOCKOCTAMHU

OBIIEE KOJIMYECTBO YACOB
[10 ITTPOI'PAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHusi

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTejibHbIE

pecypchbl

Cdepa u map: neHrtp,
panuyc, 1uamerp;
TUTOIIA/Ih TIOBEPXHOCTH
cdepbl

https://resh.edu.ru/

Bzanmuoe
pacnosioxkeHue cepsl
1 IUIOCKOCTH;
KacaTeJIbHasl TII0CKOCTh
K cdepe; mIomnaib
chepsl

N3obpaxenue chepsl,
1iapa Ha MIOCKOCTH.
Ceuenus mapa

HunmuHapuaeckas
MTOBEPXHOCTb,
oOpazyomiue
IAJTUHIPHIECKOM
MTOBEPXHOCTH, OCh
HWIMHAPUYECKOU
MMOBEPXHOCTHU

https://resh.edu.ru/

]_II/IJ'II/IHI[pZ OCHOBAHUA U

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OOKOBasi IOBEPXHOCTbD,
oOpa3yroIas u oCh;
TI0IIa s OOKOBOH 1
IIOJTHOW ITOBEPXHOCTH

N3o06paxenune
LWINHpa Ha
IJI0CKOCTH. Pa3BépTka
nunuaapa. CeyeHus
LHWIHHIpa
(TTOCKOCTHIO,
napasieIbHON UITN
MEPIEHIUKYIIIPHON OCH
UAJTUHIPA)

https://resh.edu.ru/

Konndeckas
TTOBEPXHOCTb,
obOpazyromue
KOHHYECKOM
MMOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKOU
MMOBEPXHOCTHU

Konyc: ocHoBaHue U
BepIlnHa, 00pa3yroras
M OCh; IUIONIAIb
OOKOBOI M MOJIHOM
MMOBEPXHOCTHU

https://resh.edu.ru/

VY ced€HHBIN KOHYC:
o0Opa3ymollue 1 BbICOTa;



https://resh.edu.ru/
https://resh.edu.ru/

OCHOBAaHHUA U OOKOBas
IIOBEPXHOCTh

10

N3006pakenue KoHyca
Ha IUIOCKOCTH.
Pas3BépTka KoHycCa.
Ceuenus koHyca
(TIoCcKOCTHIO,
MapajuIeIbHON
OCHOBAHUIO, U
IJI0CKOCTBIO,
MPOXOISIIEH yepe3
BEPIIHHY)

11

KomOunamnus ten
BpAICHHS U
MHOTOTPaHHUKOB

12

MHOrorpaHHuK,
OTIMCAaHHBIN OKOJIO
chepsr; chepa,
BITMCAHHAs B
MHOTOT'PaHHUK HJTH B
TEJIO BpAICHUS

https://resh.edu.ru/

13

ITousarue 00 00BEMeE.
OCHOBHBIE CBOICTBA
00BEMOB Tenn

14

O0BéM nuuHIpa,
KOHYyca



https://resh.edu.ru/

15

O0BEM mapa u
ionmaab cheps

16

ITooOHbIC Tena B
MIPOCTPAHCTBE.
CoOTHOIIIEHUS MEXKTY
IIOIIAIMH
ITOBEPXHOCTEH,
00BEMaMHU OI00HBIX
Tel

https://resh.edu.ru/

17

KouTtponsHas paborta
o teMaM ""Tena
BpamieHus" u "O0beMbl

n

TEI

https://resh.edu.ru/

18

Bektop Ha miockocTu u
B IIPOCTPAHCTBE

19

CroxeHue u
BBIYUTAHHE BEKTOPOB

https://resh.edu.ru/

20

SHWHQKCHHCBCKTOPaHa
YHCJI0

21

Pasnoxxenue BekTopa
o TpéM
HEKOMIUIAHAPHBIM
BekTopam. [IpaBuiio
rapajienenuIena

https://resh.edu.ru/

22

Pemenue 3amay,
CBSI3aHHBIX C



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IIPUMEHEHHUEM IIPABUII
JNEUCTBUN C BEKTOPAMHU

23

[IpssMmoyronpHas
CUCTEMA KOOPJHHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreitmue 3anaun B
KOOPAMHATAX

https://resh.edu.ru/

24

Yron mexay
BekTopamu. CkanspHoe
MIPOU3BE/ICHIE
BEKTOPOB

25

Brruncienue yrios
MEXAY MPSIMBIMU U
IJIOCKOCTSIMU

26

KoopaunatHo-
BEKTOPHBIA METOJI IPH
perieHuu
T€OMETPUUYECKHX 3a]1a4

27

KonTtponsHas pabora
1o teme "BekTopsl u
KOOpPJIMHATHI B
npocrpanctae"

https://resh.edu.ru/

28

[ToBTOpEHuUE,
o0o01ieHune u
CUCTEMaTU3aIus

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

3HaHUNU. OCHOBHbIE
¢burypsl, hakTsl,
TEOpEMBI Kypca
TUTAHUMETPUHU

29

IToBTOpEHNME,
00001eHue u
cUCTeMaTH3aIus
3HaHUNU. OCHOBHBIE
¢burypsl, GakThl,
TEOPEMBI Kypca
IJIAaHUMETPU U

30

[ToBTOpEHME,
000011IeHHE U
CHCTEeMaTH3aIus
3HaHUN. 3agaun
IJIAHUMETPUU U
METO/Ibl UX PEIICHUS

31

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTH3aLlH
3HaHUU. 3agaun
IJIAHUMETPUHU U
METO/IbI UX PEIICHUS

https://resh.edu.ru/

32

IToBTOpEHME,
o0o01ieHune u
cUCTEMaTHU3aIus
3HaHuH. OCHOBHBIE

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/

¢burypsl, $hakTsl,
TEOpeMBI Kypca
CTepEOMETPUH

Hrtorosast KOHTpOJIbHAS

33 pabora 1
IToBTOpEHME,
O 1
3HaHUU
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS YYEHUKA
* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccel/ Atanacsas JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
[Toypounsie pa3zpabotku o reomerpu. 11 xnace/ CoctaButenb

B.A.SIpoBeHko

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET
https://resh.edu.ru/
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