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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€HHOCTHU, TaK U T'YMaHUTAPHOM.

Jlorudeckoe MblieHHEe, GOpMUPYEMOe MPU U3YYCHHH OO0YYarolIuMUCs
NOHATUMHBIX OCHOB TE€OMETPUM M MOCTPOEHUU 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 MUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl JNEUCTBUTENBHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUIBI Y4EOHOW W TPYIAOBOU NEATEITHLHOCTH,
ABIISICTCS 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.

Ilens ocBoeHmst mporpaMMbl yueOHOTO Kypca «['eomerpusi» Ha 6a3oBOM
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
oOpa3oBaHusl 1O CHEUUAIBHOCTAM, HE CBS3aHHBIM C  [PHUKIAJIHBIM
HCIIOJIb30BaHUEM F€OMETPUHU.



[Iporpamma mo reoMmeTpuu Ha 0a30BOM YpOBHE MpeJHA3HAuYEHA IS
oOydJarommxcs CpeaHeld IIKOJbl, HE HUCHBITHIBABIINX 3HAYUTEIHHBIX
3aTpyIHEHU Ha YPOBHE OCHOBHOro o01miero oopasoBanus. Takum oOpaszowm,
oOyyaroiuecsi Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MaTEeMaTUUECKUE
YMCHMS, CBSI3aHHBIC CO CICIM(PUKON T€OMETPHH U HEOOXOAUMBIC ISl KU3HH B
COBpEMEHHOM obmiecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOKHOCTb HM3YyUUTh
reoMeTpHI0 OoJiee TIIyOOKO, €CJIM B JlallbHEHIlIeM BO3HUKHET HEOOXOIUMOCTh 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 siBIsrOTCS:

o GOpMUPOBAaHUE TIPEJCTABICHUS O TEOMETPHUH KaK dYacTh MHPOBOU

KyJIbTYPbl H OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAFOIIHNM MUPOM;

o GOpMUpPOBaHUE TPEICTABICHUS O MHOTOTPAHHHMKAX W TeJlaxX BpPAILICHUS
KaK O BaXHEHUIIUX MATEMaTHYCCKUX MOJEIAX, IO3BOJISIOIINX
OIKMCHIBATH U M3y4YaTh PA3HBIC SBICHUS OKPYXAIOMIET0 MHUPA;

o popMUpOBaHHE YMEHHUS paCIO3HABaTh HA YepTeX,ax, MOJEISIX U B
peaTbHOM MHPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIaJICHWE METOJIaMU PEIICHUS 3a/1a4 Ha MOCTPOCHHUS HAa U300PaKEHUAX
IPOCTPAHCTBEHHBIX (DHUTYP;

e OPMHPOBAHNE YMCHHS OICPUPOBATH OCHOBHBIMH IOHATHSAMH O
MHOTOI'paHHUKaX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIQJICHUE  AalTOPUTMaMU  PEIICHHUS OCHOBHBIX THIIOB  3a/1ad;
dbopMHUpOBaHUE YMEHHUS TMPOBOJUTH HECIOXKHBIE JOKa3aTeIbHbIC
pacCy>KIeHUsl B XOJie¢ PEHICHUS] CTEPEOMETPHUUECKUX 3a7ad U 3a7ad ¢
IPAKTUYECKUM COJIEpKAHUEM;

e Pa3BUTHE  MHTEJUICKTyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEM
oOy4Jarommuxcs, IMO03HABATEIbHOM AaKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHHUH, KpUTUYHOCTH MBIIIJICHUS;

e bopMupoBaHUe  (PYHKIMOHAJIBHOW  TPaMOTHOCTH,  PEJICBAaHTHOM
TEOMETPUU: YMEHHME pAaclo3HaBaTh TMPOSBICHUS 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 Hauyaje ero W3y4eHus 3aj7ad, pellaeMbIX Ha ypOBHE
WHTYUTHBHOTO TO3HAHUSA, U ONMpPENeNEHHBIM 00pa30oM 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 OOyYeHWS,
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 CO3JaHUE TPOCTPAHCTBEHHBIX O0Opa3oB © 3aaad Ha
OlepHpOBaHUE MPOCTPAaHCTBEHHBIMU oOpa3zamu. Cozmanue oOpasza MpOBOJUTCS



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

OcHoBHBIE cozepaTenbHble JUHUU Kypca «['eomerpum» B 10-11
kiaccax: «MHoOrorpanHukmny, «IIpsiMble ¥ MIIOCKOCTH B MpOCTpaHCTBEY», «Tena
BpalieHus», «BeKkTopel M KOOpAMHATBHl B TpocTpaHcTBe». DopmupoBaHue
JIOTUYECKUX YMEHUH pacIpeiesiieTcs He TOJNBbKO MO COACPKATEIbHBIM JIMHUSM,
HO U TI0 rojilaM 00y4YeHHUs Ha YPOBHE CpeJIHEro o011ero o0pa3oBaHusl.

Copeprxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJibTaTaM
OCBOEHHs pabodeil NporpaMmbl, paclpeAesi€HHbBIM [0 TrojaM OOyuYeHus,
CTPYKTYpPUPOBAHO TaKUM o0O0pa3oM, 4YTOOBI OBJAJICHUE TE€OMETPUUYECKUMU
HNOHSITUSIMU Y HaBBIKAMU OCYILECTBISIOCH MOCJIEI0OBATEIBHO 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

Hununapruyeckas  MOBEPXHOCTh,  OOpasyloumme  [MHJIMHIPUYECKOU
MOBEPXHOCTH, OCh MWIMHAPUYECKON MOBEpXHOCTU. [lunuHAp: ocHOBaHUS U
OOKOBasi TOBEPXHOCTb, OOpa3yrollass U OCh; IUIONIAAh OOKOBOW M TOJIHOU
MOBEPXHOCTH.

Konnueckas moBepxHOCTb, 00pa3yroie KOHUIECKON MOBEPXHOCTH, OCh U
BEepIIMHA KOHMYECKOM moBepxHocTH. KoOHyc: OCHOBaHME |  BeEpIlHHA,
oOpasyroriasi 1 OCh; IUIOIIaJh OOKOBOM M TOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yrolife 1 BbICOTa; OCHOBaHMS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, JuaMeTp; MIOMAdb MOBEPXHOCTU CPephl.
B3aumHoe pacnonoxenue chepbl M IJIOCKOCTH; KacaTelbHas IJIOCKOCTh K
cthepe; mwiomaasb chepsl.

N300paxkeHne Ten BpalleHUs Ha IJIOCKOCTH. Pa3BépTka wmiMHapa U
KOHYca.

KomOunamuu Tenm BpaiieHWss W MHOTOTPAHHMKOB. MHOTOTpaHHUK,
omucaHHbIH OKoJIO cdepbl; chepa, BIuUcaHHAST B MHOTOTPAHHUK, WU TEJO
BpaIlCHUSI.

[Tonsitue 06 oOwvéme. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00
00BEME TPSIMOYTOJBHOTO Mapajuienenunena u ciuefactBusi u3 He€. OO0béM
IWIMH]IPpa, KoHyca. O0BEM 11apa u rionaas chephl.

[lono6ubie Tenma B mpocTtpancTBe. COOTHOLIEHUS MEXKAY IUIOIMIAIIMHU
MOBEPXHOCTEH, 00bEMaMu TOJIOOHBIX TETI.

Ceuennss nuinuHIpa (MapauielibHO M MEPHEHIUKYJISIPHO OCH), CEYEHHUS
KOHyca (mapajijieIbHOe OCHOBAHMIO M IMPOXOJIAIEe Yepe3 BEPIINHY), CEUeHUs
mapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektop Ha mnockocth M B mpocTpaHcTBe. CIlIOKEHHWE W BBIUUTAHUE
BEKTOPOB. YMHOJKEHHE BEKTOpa Ha 4Yucio. Pa3nmokeHue BEeKTOpa MO TPEM
HEKOMIUIaHApHBbIM BekTopaMm. I[IpaBuno mnapamnenenunena. Pemenuwe 3anady,
CBSI3aHHBIX C MPUMEHEHUEM IPAaBHJ ACUCTBUM C BeKTOpaMmu. lIpsmoyrosbHas
chcTeEMa KOOpAuWHAT B IpocTtpaHcTBe. Koopawuatel BekTopa. IIpocrteitmue
3alaud B KOOpJMHATAX. YTOJI MEXAy BekTopamu. CKalIpHOE MNpPOU3BEIICHHE
BEKTOPOB.  BbluucieHue yrjioB MeXAy MNOpPSIMBIMU M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOpHBIA METOJ MpPH PEHNIEHUHM TEeOMETPUYECKUX 3aj]ad.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yibTaThl OCBOEHHUS NPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOM TMO3ULMU  OOydHaromerocs Kak
AKTUBHOT'O U OTBETCTBEHHOT'O YJI€HA POCCUHCKOro 0OIIEeCTBa, MPEeICTaBICHUEM
O MaTeMaTH4YeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
ABJICHUW, TPOIEAYp TpPaKJaHCKOro obOmiecTBa (BbIOOPHL, OMpOCH U TMp.),
YMEHHEM B3aMMO/JIEMCTBOBATh C COLUAIBHBIMUA UHCTUTYTaMU B COOTBETCTBUHU C
X QYHKIMSIMU U Ha3HAYCHUEM.

IIaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTBIO  POCCHMCKON  TpaKHAaHCKOM  HMJICHTHYHOCTH,
YBaXKEHHUS K MPOIIOMY U HACTOSIIEMY POCCUKUCKON MAaTEMaTUKH, LIEHHOCTHBIM
OTHOLIEHHEM K JOCTH)KEHUSIM POCCHUICKMX MAaTEMAaTHUKOB M POCCUNCKON
MaTeMaTUYE€CKOM WIKOJIbI, K HCIMOJb30BAHUIO ATUX JOCTHIKEHUHW B JPYTrUX
HayKax, TEXHOJOTUSX, chepax SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JSTHYECKOTO TOBEJICHUS,
CBSI3AHHOTO C MPAaKTHYECKUM TMPUMEHEHUEM JIOCTH)KEHUW HAyKd W
NEATENIbHOCTBI0  YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B IIOCTPOCHHUE
YCTOWYUBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKIIHOYasl 3CTETUKY MaTEeMaTUYECKUX

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

duznyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO yMEHHUS MPUMEHSATh MaTeMaTHYeCKUE 3HAHUS B
MHTEpEecax 370pOBOr0 M 0Oe3omacHOro oOpas3a >KU3HHM, OTBETCTBEHHOTO
OTHOIIIGHHUSI K CBOEMY 3JIOPOBBIO (370pOBO€ TNHUTaHHUE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, peTyJsipHas pu3nuecKas akTHBHOCTH); (U3UIECKOTO
COBEPIIICHCTBOBAHUS, npu 3aHATUIX CIIOPTUBHO-03/I0POBHUTEIIHHOM
NEATENbHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOJI00US; UHTEPECOM K
pasnmuuHbIM  chepaM  NpodecCHOHANBHON  JEATeIbHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOH M ¢ NMPUIOKCHUSIMH, YMCHUEM COBEpPIIATh OCO3HAHHBINH BBIOOD
Oynymieit mpodeccMd W PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBL;
TOTOBHOCTBIO M CHOCOOHOCTHIO K MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM000pa30oBaHUIO Ha MPOTSIKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEIICHUU MPAKTUYECKUX 3a]la4 MaTEMAaTUYECKOM HAMPaBIECHHOCTH.

IKO0JI0rHYecKoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO 3KOJIOTHYECKONW KYIBTYphl, TTIOHUMAaHUEM BIIWSHUS
COIIMAJIBHO-DKOHOMHMYECKUX  IPOIIECCOB HAa COCTOSHUE TPUPOAHON U
COITMAJIBHOM Cpeabl, OCO3HAHMEM TJIO0ATBHOTO XapakTepa SKOJIOTHYECKUX
npooOyseM; OpHEHTalMel Ha NPUMEHEHHE MaTeMaTHYECKUX 3HAHUW I



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

IlleHHOCTH HAYYHOI' O MIO3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO Da3BUTHS HayKd M OOIIECTBEHHOM MpPaKTUKH,
MOHMMAaHUEM MAaTEMaTUYECKON HAyKH Kak cepbl YEI0BEUECKOU J1eATeTbHOCTH,
ATamnoB €€ pa3BUTUSA M 3HAUMMOCTH JUJISl Pa3BUTHUS LIMBUIM3ALMU; OBJIAJICHUEM
A3BIKOM MAaTEeMaTUKU U MATEMAaTHUYECKOW KYyJIbTYpOM KaK CPEeICTBOM IMO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBIIITH MPOEKTHYID M HCCIIEIOBATEIbCKYIO
NEeSATENbHOCTh MHIUBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOrPaMMbl yUeOHOTO TIpeaMeTa
«MartemaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHHBEPCATbHBIMHU
NO3HABAMEIbHBIMU  OCUICMBUAMU, VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeUsMUY, YHUBEPCANbHBIMU Pe2YTAMUBHLIMU OeUCMBUAMU.

1)  Vuusepcanvnuvie nosnasamenvmvle Oelicmsus,  0becnevu8arom
Gopmuposanue 6a308blX KOZHUMUBHBIX NPOYECcco8 0Oyuarowuxcs (oceoeHue
Memo008  NO3HAHUS — OKDYJCaowezo Mupda, NpuMeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHul pabomamsos ¢ ungopmayuetr).

ba3oBble JJornyecKkue NecTBUA:

e BBISIBIISITh u XapaKTEePU30BaTh CYILIECTBEHHBIE IPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, MOHATHIA, OTHOLIEHUN MEXIY MOHATHIMU;
dbopMynupoBaTh OTIpeJICIICHHUS MOHSITHI; yCTaHABJIMBATH

CYIIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIMK, OCHOBAHUS NIl 0000IIeHUS
U CpaBHEHUSI, KPUTEPUHU ITPOBOJUMOTO aHAJIN3;

e BOCIIPUHUMATh, (QOPMYIHpPOBaTH W MPeoOpa3oBbIBATh  CYXKICHUS:
yTBEpJUTEIbHBIE U OTPUIIATEIbHBIC, €IUHUYHbIC, YACTHbIE U O0OIIHUE;
YCIIOBHBIE;

e BBISIBJISITh ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
npoTuBOpeursi B (akTax, JAaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSAX;
npenjaratb  KPUTEPUH  JUISL  BBISBIICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JICJIaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, IETYKTUBHBIX U
WHAYKTHUBHBIX YMO3aKIIOUECHUN, YMO3AKIIOUEHUN 110 aHAJIOTHH;

e IPOBOJINTH ~ CAMOCTOSITENIBHO  JIOKA3aTeIbCTBA  MAaTEMaTUYECKUX
yTBEpkKACHUNH  (IpsIMblIE ©U  OT  MPOTUBHOIO),  BBICTPAUBATH
apryMeHTaIuIo, NPUBOAUTHL  MPUMEPHI U KOHTPIPUMEPHIL;
000CHOBBIBaTh COOCTBEHHBIE CY>KJICHUS U BBIBOJIBL;

e BEIOMpaTh crnoco0 perieHus: ydeOHO#M 3amayn (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BHIOMpATh HauboIee MOAXONAIMUNA C Y4ETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

e UCII0JIB30BAaTh BOMPOCH! KaK MCCIEA0BATENbCKUII HHCTPYMEHT MO3HAHUS;
dbopMynHpoBaTh BOIPOCH], (HPUKCUPYIOIIME MPOTHBOpPEUYUE, MPOOIeMy,
yCTaHABIMBATh HCKOMOE W JaHHOe, (OpMHUPOBATh THIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIMI0, MHEHUE;

e IPOBOJIUTH CaMOCTOSITEJILHO CIUJIAHUPOBAHHBIN AKCHEPUMEHT,
UCCIIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro



o0BeKTa, SBJICHUS, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBIICHUSMH, IPOIICCCAMU;

e CAMOCTOSITEILHO  (popMynupoBaTh  O0OOIIEHUST U BBIBOABI  IIO
pe3ynbTaTaM MpOBEAEHHOTO HAOTIOACHHS, WCCIIEIOBAHMs, OIICHUBATH
JOCTOBEPHOCTH IMOTYUYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 0000IIECHUH;

e IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TPOIECCa, a TaKKE BBIJIBUTATh
IIPEIITOIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ ungopmaumeii:

e BBIABJIATH JNeunuTel nHPOpPMAIIMU, TaHHBIX, HEOOXOAUMBIX JIJII OTBETA
Ha BOTIPOC U JIJISI PEIICHHMS 3a1a49H,

e BEIOMpATh  MHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBAThH, CHUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH
WHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IIPEICTABICHUS;

e CTPYKTYPHPOBATh HHPOPMAIIHIO, TPEJCTABIATH €€ B pa3IMYHBIX (hopMax,
WILTIOCTPUPOBATH TPadUUIECKU;

e OIICHMBATh  HAA&KHOCTh  MHPOpPMAMM  TI0O  CaMOCTOSTEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) Vnueepcanvrnvle KoMMyHUKamueHble Oeclicmesus, 00ecneuusarom

CqupMMpOGCZHHOCmb COYUAIbBHbIX HABLIKOB 06)/1!61}01/141/[)(?0}1.

Oo0wmenue:

e BOCIIPUHMMAaTh H (OPMYJIHMPOBATH CYXJICHHS B COOTBETCTBHH C
YCIOBUSMH M IICJISIMH OOIICHMS; SICHO, TOYHO, I'PaMOTHO BBIpaXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHCBMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUS 10 XOAY pPEIIeHUs 3a/auyd, KOMMEHTHPOBATH MOJYYEHHBIN
pe3yIbTaT;

eB XOJ€ OOCYXIEHHUs 3a/laBaTb BOMPOCHI MO CYIIECTBY OOCYXKIaeMou
TEMBI, TPOOIEMBI, pelIaeMol 3a/1auu, BbICKa3bIBAaTh UJI€H, HAIICIICHHbIE
Ha TOUCK PEIICHMS; COMOCTABISATh CBOU CYXKIEHHUS C CYXKICHHUIMU
IpYrUX YYacCTHUKOB JMajiora, OOHApyXKHBaTh paziiMdMe U CXOJICTBO
MO3UIUH; B KOppeKTHOU ¢dopme (HopMyIupoBaTh pa3HOINIACHS, CBOU
BO3paKCHHUS;

e IPEJICTABIIATh  PE3YNbTaThl  PEIICHHWS  3aJadyd,  OKCIEPHUMEHTA,
UCCJICJIOBAHUS, TIPOCKTa; CAMOCTOSTEIBLHO  BBIOMpaTh  (opmar
BBICTYIUJICHUSI C Y4Y€TOM 3ajad Tpe3eHTallMd U OCOOCHHOCTEH
ayJIMTOPUH.

CoTpyaHu4ecTBO:

e IOHMMAaTh ¥  HUCIIOJB30BaTh  MPEUMYIIECTBA  KOMAHAHOW
WHANBUAYaTbHON paOOThl MPU PEIICHUU y4eOHBIX 3a/1ad; MPUHUMATh
Ieb  COBMECTHOM  NIEATENLHOCTH, IUJIAHUPOBATh  OpPTaHU3AIUIO
COBMECTHOM pPabOThI, pacmupeneisTh BUABI padOT, JOTOBAPHBATHCS,
oOCcyXaaTh TMpOIECC H pe3yabrar paboThl; 0000mIaTh MHEHUS
HECKOJBbKUX JIOJICH;

e yYaCTBOBAaTh B TPYNMNOBBIX (opmax paboTel (0OCyxkaeHus, OOMEH
MHEHUH, «MO3TOBBIC IITYPMBl» W WHBIC); BBIMOJIHATH CBOKO YacCTh
paboThl M KOOPJAWHUPOBATH CBOW JCUCTBHUS C JPYTHMH YICHAMU
KOMAaHJIbI;, OIEHWBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMH TPOIYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBU.

3)  Vuueepcanvhvie  pezyniamugnvle  Oeticméusi,  0Oecnewusaiom

gbopMupoeaHue CMbBICI06bIX YCNAHOBOK U HCUSHEHHBIX HABLIKOB JTUYHOCNIU.

CaMoopraHmaunﬂ:



e COCTaBIIATH ILJIaH, AITOPUTM PEIICHUS 3aJ]a4H, BBIOUPATh CI1IOCO0
pelIeHus ¢ y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI

pelieHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb:

e BJIa/ICTh HABBIKAMM [I03HABATEIILHOM pPEQIEKCUHM KaK OCO3HAHUSA
COBEpIIAEMBIX  JCHCTBUM W  MBICIUTEIBHBIX  IPOLECCOB, HX
pe3yabTaTOB; BIANETh CHOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJISA
IIpPOLIECCa U Pe3yJIbTaTa PEIICHUs MaTEMAaTHYECKOM 3a/1a4H;

e IPEABUJETh TPYIHOCTH, KOTOPbIE MOIYT BO3HUKHYTh NpPHU PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JIE€SITEIBHOCTh HAa OCHOBE HOBBIX
O00CTOSITENbCTB,  JIAHHBIX,  HAWJEHHBIX  OWIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OLICHMBATh COOTBETCTBUE pE3yJbTaTa LEIU U YCIOBUSAM, OOBSICHATH
NPUYHMHBI JOCTHKEHHS WU HEJOCTUKEHUS PE3YJIBTATOB AESITENBHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OmneprpoBaTh MOHITHAMH: TOYKA, MIPsIMasi, MIIOCKOCTb.

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

OneprpoBaTh MOHATHSAMH: TAPALICIBPHOCTE M TEPHEHANKYISIPHOCTH
NPSIMBIX U TUIOCKOCTEH.

KrnaccudunmpoBaTh B3aMMHOE PaCIOJIOKEHUE MPSIMBIX M TUIOCKOCTEH B
POCTPAHCTBE.

OmnepupoBaTh NOHATHUSMHU: ABYTPAHHBIN YTOJ, TPaHU ABYIPAaHHOTO YTJIa,
pedpo ABYTpaHHOTO yTJa; JMHEWHBIN yroJl ABYIPaHHOTO yria; TpajycHas Mepa
JIBYTPAHHOTO YTIa.

OnepupoBaTh MOHITHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIH
MHOTOTPaHHUK, AJIEMEHTHI MHOTOTPaHHUKA, IPABUIBLHBIH MHOTOTPDAaHHHK.

Pacnio3HaBaTh OCHOBHBIC BHIbI MHOTOTPAaHHUKOB (MHpamMuaa; MPU3MA,
MPSIMOYTOJIbHBIN TapajuieNienume, Kyo).

KnaccudumnmpoBate  MHOrOTpaHHUKH,  BBIOMpass  OCHOBAHHS  JUIs
Kiaccuukanuu (BBITYKIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, MPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMBIC U HAKJIIOHHBIEC MIPU3MBI, TTApaJIICICTTUIC/Ib ).

OnepupoBathb MOHATUSIMU CeKyIIas TUTOCKOCT, CEUYCHHE
MHOTOTPaHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHUH, UCTIONB3YS METOJ CIICIOB.

Ctpouth ceueHHsS MHOTOTPAHHUKOB METOJOM CIIEJIOB, BBIMOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BHI
CBEpXY, COOKY, CHHU3Y.

Pematp 3amaun Ha HaXOXKIECHUE TEOMETPUUECKUX BEIMYWH MO oOpas3iam
WM aITOpPUTMaM, MIPUMEHSS U3BECTHBIE AHAIMTUYSCKHAE METOJIBI TIPU PEIICHUH
CTaHJAPTHBIX MAaTEeMATHYECKUX 3a7ad Ha BBIYUCICHHE PACCTOSHHUA MEXKIY
JIBYMS TOYKaMH, OT TOYKH JO TPSIMOW, OT TOYKH JO IIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TIPSIMBIMHU.



Pematp 3a1aun Ha HaxOXXKJEHUE M'EOMETPUUECKUX BEIUYMH IO 0Opa3iam
WM aJIrOpUTMaM, MPUMEHSS U3BECTHBIE AHATMTUYECKHUE METO/IbI IIPH PEIICHUU
CTaHJAPTHBIX MaTE€MaTHUYECKHX 3aJlad Ha BBIYMCIEHUE YIJIOB MEXAY
CKPEIIMBAIOUIUMUCA TPSAMBIMU, MEXAY HPSIMOM M IJIOCKOCTBIO, MEXKAY
IJIOCKOCTSAMM, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI W IUIONIAZAM TMOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpu3ma, mupamuaa) ¢ MOpUMEHEHUueM (OpPMYJ; BBIYMCIATH COOTHOILIEHUS
MEXAyY TIOAASIMU MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMHU: CHUMMETpPUS B MPOCTPAHCTBE; LEHTP, OCb U
IJI0CKOCTh CUMMETPHUU; LEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPBI.

N3BnekaTh, npeoOpa3oBbIBATH W HHTEPIPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTexkax
U pUCYHKaX.

[TpumensaTe reoMerpuueckue GakTbl IS PEHICHUS CTEPEOMETPUUYECKUX
3aJa4, MPEAINOoJIAraloliuX HECKOJIbKO IIaroB pEUIeHUs, €CIU YCIOBUSA
NpUMEHEHU 3aJJaHbl B SIBHOUM (opMme.

[IpumensaTy mpocTeilliie NpOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUU CTEPEOMETPUUECKUX 3a1a4.

[TpuBoaUTH TIPUMEpPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U
’KU3HU, PAaCO3HABaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[TpuMeHsATh OyYeHHbIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATh pealbHbIC
CUTYyallul U TMPUMEHATh HM3YyUYEHHBIE MOHSATHS B MPOIIECCE IMOUCKA pEHICHUs
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbl, MOJEIUPOBATH peallbHbIE
CUTyallUH Ha S3bIKE TIE€OMETPHUM, HCCIEN0BAaTh IOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH W TEOpeM, almapara aireopsl;
pelmarb NpPakTUYECKHUE 3aJadM, CBA3aHHBIE C HAXOXKIECHHEM I'€OMETPHUYECKUX
BEJIMYHH.

11 KIJACC

OnepupoBaTh MOHATUSAMHU: IUJIMHIPUYECKAs MOBEPXHOCTH, 0Opasyromue
IWIMHIPUYECKON  MOBEPXHOCTH; IIWIMHAP; KOHUYECKass IOBEPXHOCTbD,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U map).

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BPAIICHHUS.

KnaccudummpoBath B3auMHOE pacroiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMU: IIAPOBOM CECMEHT, OCHOBAaHHME CErMEHTa,
BBICOTA CETMEHTA; IIapOBOM CJIOW, OCHOBaHUE IIAPOBOIO CJIOS, BBICOTA
[IAPOBOTO CJIOST; IAPOBOM CEKTOP.

Beruucnsate 00bEMBI M TUIOMIAAM TOBEPXHOCTEH TENl  BpalleHHS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (OPMYII.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHHK, BIHCAHHBIM B cdepy u
OMMCAaHHBIA OKOJNIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHUK WA TEJO
BpalCHUS.

BbluncnsaTh COOTHOIIEHUSI MEKY TUIOLIAIIMHU TOBEPXHOCTEN 1 00BEMAMU
MOTOOHBIX TEJL.

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

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



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

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

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

[TpuMeHATs TPaBUIIO TTApaJICIICTTUIICAA.

OnepupoBaTh TMOHATHSAMH: JIEKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTroJI
MEXITY BEKTOpPAMH, CKaJsIPHOE TPOU3BEJCHUE BEKTOPOB, KOJUTMHEAPHBIE W
KOMITAaHAPHBIE BEKTOPBHI.

HaxomuTe cymMMy BEKTOPOB M TPOHW3BEJICHHE BEKTOpAa Ha YHUCIO, YroJl
MEXTy BEKTOpaMH, CKaSIPHOE MPOM3BEJCHUE, PACKIIAAbIBATh BEKTOP MO JIBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3a/aBath IMJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.

[TpumensaTs TeoMeTpudeckue (akThl ISl PEIICHUS CTEPECOMETPUUYCCKUX
3aj1ay, MPEIINoJiaralolIuX HECKOJBKO 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 METOJBI MPU PEIICHUU CTAaHIAPTHBIX MAaTEMaTHYCCKHX
3aj1ad4.

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

[TpuBOAMTH TIPHMEPHI MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B IMPHUPOIC H
’KU3HHU, Pacrio3HaBaTh MPOSBIICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[TprMeHATH TOJyYCHHBIC 3HAHMS HA MPAKTHKE: aHAIM3UPOBATh peaibHbIC
CUTyallUh W TMPUMCHATh HM3yYCHHBIC IOHATHS B IPOIIECCE IOUCKA PCIICHHS
MaTEMaTHYECKH C(HOPMYITUPOBAHHON TPOOJIEMBI, MOJCIUPOBATh PEabHBIC
CUTyallUh Ha S3bIKE TCOMETPHMHM, HCCIICIOBAaTh IOCTPOCHHBIC MOJICIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX IOHATHH M TEOPEM, almaparta ajareOpsl;
pelaTh NPaKTUYCCKUE 3aJavM, CBA3aHHBIC C HAXOXXJICHHUEM T'€OMETPUUYCCKUX
BEJINYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne KoauuecTBO YacoB
HaumeHoBaHue pa3ae/ioB JuexkTpoHHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTH4eckue
U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
n padoThI padoThI
1 BBenenne B crepeoMeTprio 10 0 3
[IpsiMBI€ M TIOCKOCTH B
IIPOCTPAHCTBE.
2 PoeIp 12 1 3
[TapamrensHOCTE NPSIMBIX U
IIJIOCKOCTEMN
[TepieHAMKYISPHOCTH
3 prienEyBIpHoeT 12 0 3
MPSIMBIX U IJIOCKOCTEN
VYrusl MeXy NPAMBIMA U
4 v P 10 1 3
IJIOCKOCTSIMA
MHOrorpaHHuKu 11 1
OO6BEMBI MHOTOTPAHHUKOB 9 1
[ToBTOpEHME: ceuenus,
7 4 1 1
PacCTOSIHUS U YTJIbl
OBUIEE KOJIMYECTBO 68 c 19
YACOB I10 I[TPOI'PAMME




11 KJIACC

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 0 4
OO0BEMEI Te 5
Bexkrops! n
3 KOOPJIMHATHI B 10 1 3
MIPOCTPAHCTBE
[ToBTOpEHME,
00o01enue,
4 7 1 2
CUCTEMAaTH3aLMs
3HAHHUU
OBIIEE KOJIMYECTBO
YACOB I10 34 3 10

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne

~

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydyeHust

DJIeKTPOHHbIE
uudposeie
oOpa3oBartejibHbIE

pecypchbl

OcCHOBHBIE TTOHSITHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, INIOCKOCTh,
npocTpaHcTBo. [IpaBuna
M300paKCHUS HA PUCYHKAX:
M300paKeHUS TIIIOCKOCTEH,
napauIeNbHbIX TPSIMbBIX
(OTpe3KOB), CepeMHBI
oTpe3ka

IlonsaTus: MMEPCCCKAOIUCCsA
IIJIOCKOCTH,
MEPCCCKAIUCCA IMpsAMad 1
IINIOCKOCTB

IlonsTus: MMEPCCCKAOIMUCCA
IIJIOCKOCTH,
IECPCCCKAIUCCA IIpsAMasi U
IIIIOCKOCTh

3HaKOMCTBO C
MHOTOTpaHHUKAMH,




H300paxkeHue
MHOTI'OI'paHHUKOB Ha
pUCYHKax, Ha
IMPOCKIMOHHBIX YCPTCIKAX

HauanbHubie cBeienus o kyoe
Y TUPAMUJIE, UX PAa3BEPTKH U
Mojenu. CedeHust
MHOTOTPaHHUKOB

HauanpHabie cBeieHms 0 Kyoe
Y TTUPAMUJIE, UX Pa3BEPTKH U
monenn. CeueHus
MHOTOTPaHHUKOB

Ilousarue 06
AKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUHN U
CHEACTBHS U3 HUX

ITousarue 06
AKCHOMAaTHYECKOM
MMOCTPOCHHH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

ITousarue 06
aKCHOMAaTHYECKOM
MOCTPOCHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX




10

IMousarue 06
AKCMOMAaTHYECKOM
MIOCTPOCHHUH CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U
CJICOCTBUA U3 HUX

11

B3anmHoe pacronoxenue
MPSIMBIX B TIPOCTPAHCTRBE:
nepeceKarommecs,
rapajuiejIbHbIE U
CKPEIIUBAIOIIHNECS TIPSIMbIC

12

[TapamrensHOCTE IPSIMBIX U
IJI0CKOCTEHN B IPOCTPAHCTBE:
IapajuIeIIbHBIC NIPSIMBIC B
IIPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX
IIPSIMBIX

13

[TapaniensHOCTb NPSAMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
[TapannensHOCTH NPSIMOM U
IJI0CKOCTH

14

Vriasl ¢ COHaIIpaBJICHHBIMH
CTOpOHaMHU

15

VYron Mexy NpsMbIMU B
IIPOCTPAHCTBE

16

VYron Mexy NpsMbIMU B
IIPOCTPAHCTBE




17

[TapannensHOCTH
IIJIOCKOCTEN: NapaljIeIIbHbIC
IJI0CKOCTH

18

CpoiicTBa napasuieabHbIX
IIJIOCKOCTEMN

19

IIpocreitmme
MIPOCTPAHCTBEHHbIE (PUTYPHI
Ha IUJIOCKOCTH: TETpasp,
Ky0, mapasieenurne/

20

[Toctpoenue ceuenuit

21

[Toctpoenue ceuenuit

22

KonTpossHas pabora no
teme "[IpsiMble U TIIOCKOCTH
B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U
mockocTen"”

23

[lepnieHTUKYIAPHOCTD
MPSIMOM U TJIOCKOCTH:
MePIEeHIUKYIISPHBIC MIPSIMbIE
B IIPOCTPAHCTBE

24

HpHMLIC mapaJjyiCJIbHbIC U
NEPICHAUKYIIAPHBIC K
IINTIOCKOCTH

25

[TpsiMble mapasuienbHbIe U
NEePIEHANKYISPHbBIE K
IJIOCKOCTH




26

IIpusnak
NIEPIEHUKYIIIPHOCTH
IPSIMOM U TUIOCKOCTH

27

[Ipu3nax
NIEPIEHUKYIIIPHOCTH
MPSIMOM U TUIOCKOCTH

28

Teopema o npsmoit
MEPIEHIUKYIIIPHON
IJI0CKOCTH

29

Teopema o npsimoit
MEPIEHAUKYIIIPHON
IJI0CKOCTH

30

Teopema o npsiMoit
MEePIECHANKYIISIPHO N
MJI0CKOCTH

31

[Tepnienaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TNIOCKOCTH,
paccTosiHue OT MpsIMOU 10
IJI0CKOCTH

32

[lepnienqukynsp u
HaKJIOHHBIE: PACCTOSTHUE OT
TOYKH JIO TNIOCKOCTH,
paccTosiHue OT MPSAMOU 110
MIJIOCKOCTH

33

[lepnienaukynsip u




HAKJIOHHBIE: PACCTOSIHUE OT
TOYKHU 0 IINIOCKOCTH,
paccTostHue OT MPSAMOM 10
IUIOCKOCTH

34

[lepnenaukyisp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH,
paccTosiHue OT MPAMOU 110
IJI0CKOCTH

35

VYTIBl B IPOCTPAHCTBE: Yol
MEXKy NPSIMOU U
IIJIOCKOCTBIO

36

JIByrpaHHbIN yrod,
JIMHEMHBIN yron
JBYTPAHHOTO yriia

37

JIByrpaHHbIN yrod,
JIMHEHHBIN yroJj
JBYTPAHHOTO yriia

38

[TepieHAMKYISAPHOCTH
IJIOCKOCTEM: MPU3HAK
MEePIEHAUKYIIIPHOCTU JBYX
MJI0CKOCTEM

39

[lepnieHTUKYIAPHOCTD
MJIOCKOCTEMN: TPU3HAK
MEePIEHANKYISIPHOCTU JBYX
MI0CKOCTEH




40

[lepneHUKYIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN

41

Teopema o Tpéx
MEPIEHINKYIIApax

42

Teopema o Tpéx
MEPIEHINKYIIApax

43

Teopema o Tpéx
MEPIEHINKYIIApax

44

KonTpossnas pabora no
TeMaMm
"IlepneHUKyIApHOCTH
NPSAMBIX U IIOCKOCTER" 1
"VYrael MexXy NpSIMBIMHA U
IJIOCKOCTAMHA"

45

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTbI
MHOTOTPaHHHUKA, BBITYKJIbIE
Y HEBBIMTYKJIbIE
MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA

46

HpI/ISMaI N-yroabHas
Ipu3mMa,; rpaii 1 OCHOBAHUSA
IIPpU3MBI; IpsAMas 1
HaKJIOHHAas IIPU3MBbI;




OOKOBas W MOJHAA
HOBCpXHOCTI) HpI/I3MI)I

47

[Tapamtenenunen,
IIPSIMOYTOJIbHBIN
napajuleIIeuIes U €ro
CBOMCTBA

48

[Inpamuia: N-yrospHast
nupamua, rpaHu u
OCHOBaHUE MUPAMU/IBI;
O0KOBas U MOJIHAs
MMOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U yCeUEHHAS
nupamuaa

49

[IpaBunbHbIE
MHOTOTPaHHHUKH: TIOHITHE
MIPAaBUIILHOTO
MHOTOT'PaHHUKA;
MpaBHIbHAS TPU3MA U
NpaBHIIbHAS TUPAMUJIA;
MpaBHIIbLHAS TPEYTOJIbHAS
MUpaMUIa U MPaBUILHBINA
TeTpa’p; Kyo

50

HpeHCTaBHCHI/IC ()
IIpaBUJIbHBIX
MHOT'OT'paHHUKAX: OKTa3ap,
AOACKA’Ap U UKOCA3P.

51

Cummerpus B




MIPOCTPAHCTBE: CUMMETPHUS
OTHOCHTEIIBHO TOYKH,
MIPSIMOM, TUIOCKOCTH.
DneMEeHTbl CUMMETPUH B
MUpaMUIax,
napaJuleenunesnax,
MIPAaBHIIBHBIX
MHOTOTpaHHHKaX

52

Brruncnenune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTUarOHAJN, YTJIbI

53

[Tmomane 6oxoBO
MOBEPXHOCTH U MOJHOMU
MOBEPXHOCTH MPSIMOi
MIPU3MBI, TUIOIIA/b
OCHOBaHMH, TEOpEMa O
OOKOBOI MOBEPXHOCTHU
MPAMOUN MPU3MBbI

54

ITmomans 0OKOBOI
MMOBEPXHOCTH U
MMOBEPXHOCTH IPABHIIbHOM
MHPaMHMJIBI, TEOpEMaA O
Iomaa OOKOBOM
MOBEPXHOCTU YCCUEHHOU
MTUPAMUIBI

55

KonTtponsHas pabota o
teMe "MHororpaHHuKu"




56 | IlonsTtue 06 00BEME 1 0 0
57 | OOBEM nmupaMuIbI 1 0 1
58 | OOBEM mupamMmuIbI 1 0 0
59 | OOBEM mupaMuIbI 1 0 0
60 | OOBEM mupaMmuIbI 1 0 1
61 | OOBEM MPU3MBI 1 0 0
62 | OOBEM MPU3MBI 1 0 0
63 | OOBEM MPU3MBI 1 0 1
KonTpossnas pabora no
64 | Teme "OOBEMBI 1 1 0
MHOTOIPaHHUKOB"
[ToBTOpEeHue, 0600IICHNE
65 CHCTeMaTHSaHHHSHa?HH. 1 0 0
[Toctpoenune ceueHuii B
MHOTOTpaHHUKE
[ToBTOpEeHUE, 0600IICHNE
CUCTeMAaTH3allHsl 3HAaHHA.
Brrunciienue paccTosHUM:
66 MGXHYHBWMHTO?KaMH,OT ! 0 L
TOYKH JIO MPSIMOH, OT TOUKHU
710 TJIOCKOCTH, MEXKIY
CKPEIIHMBAIOIIUMHUCS
MPSIMBIMU
67 HroroBas KOHTpOJIbHAS ! 1 0

pabota




[ToBTOpenue, 06o0IICHNE
CUCTEMaTU3alMs 3HAHUMN.
Beruncnenue yrios: Mexnay
CKpELIUBAOIINMUCS

68 . 1 0
MIPSIMBIMU, MEXIY IPSIMOH U
IIJIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEKIY
IIJIOCKOCTSIMU
OBIIEE KOJIMYECTBO
68 19

YACOB I10 ITPOI'PAMME




11 KJIACC

Ne

n/
n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHusi

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTtejibHbIE

pecypchbl

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

B3anmuoe
pacnojiokeHue cepsl U
IJIOCKOCTH;
KacaTesbHas MI0CKOCTh
K cdepe; mIomnaab
chepsl

N3obpaxenue chepsl,
1iapa Ha MIOCKOCTH.
Ceuenus mapa

[unuuapuyeckas
IIOBEPXHOCTb,
oOpazymomiue
LWJINHAPUYECKOH
IIOBEPXHOCTHU, OCh
LUAJIUHIPUYECKOU
MTOBEPXHOCTHU




Hunusap: oCHOBaHUS U
OOKOBasi TIOBEPXHOCTD,
oOpa3yroIas 1 oCh;
I0IIa s OOKOBOH 1
IIOJTHOW ITOBEPXHOCTH

N3obpaxenue
LWIMHpa Ha
III0CKOCTH. Pa3BépTka
nunuHapa. CeyeHus
IUAJTUHIpA
(TTOCKOCTHIO,
napasieIbHON UITN
MEePIEeHANKYIISIPHON OCH
UAJTUHIPA)

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

Kownyc: ocHoBanue u
BEpIIMHA, 00pa3yroiias
1 OCh; IUIOLIAb
OOKOBOI M MOJHOM
MOBEPXHOCTH




VY cedy€HHBIN KOHYC:
00pa3yroIne 1 BhICOTA;
OCHOBaHUs U OOKOBast
MTOBEPXHOCTh

10

N3006paxenue KoHyca
Ha TUIOCKOCTH.
Pa3BépTka KoHycCa.
Ceuenus koHyca
(TIOCKOCTHIO,
napasuiebHON
OCHOBAaHUIO, U
IJI0CKOCTBIO,
MPOXOASIIeH yepe3
BEPIINHY)

11

KomOunamus ten
BpAICHHS U
MHOTOTPaHHUKOB

12

MHoOrorpaHHuk,
OTIMCAHHBIHN OKOJIO
chepsr; chepa,
BIIMCAaHHAs B
MHOTOTPaHHUK WU B
TEJIO BpaIleHUS

13

ITousarue 00 00BEME.
OCHOBHEBIE CBOMCTBA
00BEMOB Te




14

O0BéM 1IMHpA,
KOHyca

15

O0béM mapa u
ionaab cheps

16

IlogoGHEbIC Tea B
MPOCTPAHCTBE.
CoOTHOIIIEHUS MEXKTY
TJIOIIAIMH
ITOBEPXHOCTEH,
00BEMaMHU TOI0O0HBIX
Tl

17

KonTpossnas pabora no
temam "Tena
BpamieHus" u "O0beMbl

n

TEI

18

Bektop Ha miockocTu u
B IIPOCTPAHCTBE

19

CrnoxxeHue u
BBIYUTAHHE BEKTOPOB

20

SQWHOXCHHCBCKTOpaHa
YHCJI0

21

Pasnoxxenue Bekropa 1o
TpEM HEKOMILIAHAPHBIM
BekTopam. [Ipasuio
napaienenumnena

22

Pemenue 3amay,




CBS3aHHBIX C
IIPUMEHEHHUEM MPABUII
JNENUCTBUN C BEKTOPAMHU

23

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

24

Yron mexay
BekTopamu. CkanspHoe
MIPOU3BEJICHNE
BEKTOPOB

25

Brruncienue yrios
MEXAY MPSIMBIMU U
IJIOCKOCTSIMU

26

Koopaunarho-
BEKTOPHBI METOJI IPH
perieHuu
F€OMETPUUYECKHX 3a]1a4

27

KounTponsnas pabora o
Teme "BekTopsl u
KOOpPJIMHATHI B
npocrpaHcTae”

28

[ToBTOpEHuUE,
o0o01ieHune u




crcTeMaTH3aIus
3HaHUN. OCHOBHbIE
¢burypsl, hakTsl,
TEOpEMBI Kypca
TUTAHUMETPUHU

29

IToBTOpEHME,
00o01eHue u
CUCTeMaTH3aIus
3HaHU. OCHOBHBIE
¢burypsl, GpakTsl,
TEOPEMBI Kypca
IJIAaHUMETPUU

30

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTH3allHs
3HaHUN. 3agaun
TJIAHUMETPUHU U METOIbI
WX pelIeHus

31

[ToBTOpEHME,
000011IeHHE U
CHCTEMATHU3aLIH
3HaHUU. 3agaun
TJIAHUMETPUHU U METOIbI
UX pelIeHUs

32

IToBTOpEHwMeE,
o0o01enue u
CUCTEMAaTH3aLMs




3HaHUNU. OCHOBHBIE
¢burypsl, hakTsl,
TEOpEMBI Kypca
CTepEOMETPUH

Hrtorosast KOHTpOJIbHAS

33
paborta 1 0
[ToBTOpEHME,

34 00001IeHNE U 1 0
CUCTEMaTH3AITUS
3HAHUM

OBUIEE KOJIMYECTBO
34 10

YACOB I10 ITPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






