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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yuyeOHOro kypca «l'eomerpus» 0a30BOro ypoBHs AJis
oOyuaromuxcas 10 —11 kmaccoB pa3pabotana Ha ocHoBe DenepanbHOro
rOCy/JapCTBEHHOTO  00pa30BaTEJbHOIO  CTaHAAapTa  CPEIHEro  OOIIEro
00pa3oBaHus, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHMA, IPEIBIBISIEMBIX
K MaTeMaTU4YeCKOMY OOpa30BaHUIO, M TPAIUIIMN POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus POrpaMMBbl oOecreynBaer OBJIJICHUE KITFOYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIUMHI OCHOBY JIJIsl CAMOPA3BUTHSI I HETIPEPHIBHOTO
oOpa3oBaHus, LEIOCTHOCTb 0OIIEKYIBTYpPHOTO, JUYHOCTHOTO U
MO3HABATEIBHOTO PAa3BUTHUS JTUYHOCTU 00YUAIOITUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca Te€OMETPUM Ha YPOBHE CPEIHErO OOIIero
oOpa3zoBaHus 00YCIOBIEHA MPAKTUUYECKON 3HAYMMOCTBIO METalpeAMETHBIX U
PEAMETHBIX PE3yJIbTaTOB 00YUEHUS] TEOMETPHUH B HANPABICHUU JIMYHOCTHOTO
pa3BuTHsa oOydaromuxcs, GopMUpoBaHUS (PYHKIIMOHAIBLHONW MaTeMaTHYECKOM
IPAaMOTHOCTH, M3YYCHHUS JIPyrUX Y4YeOHbIX JUCHUIUTMH. Pa3Butne vy
oOydJaromuxcs MPaBWIbHBIX MPEJICTABICHUNA O CYIIHOCTH U TPOUCXOKICHUU
FEOMETPUYECKUX aOCTPaKIU, COOTHOIICHWU PEAIBHOTO ¢ HJICAIBHOIO,
XapakTepe OTPAKCHUS MAaTeMaTHYeCKOW HayKoW SBJICHUW U MPOIECCOB
peaJpHOTO MHUpaA, MECTE T€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTHYE€CKOTO
MOJIETUPOBAHMSI B HAYYHOM TIO3HAHMUM MW B TIPAKTHKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YyYalIUXCs, a TaKkKe KayecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl afjanTallii B COBPEMEHHOM OOIIEeCTBE.

['eomeTtpus siBnsieTCss OTHUM U3 0A30BBIX MPEJIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaKk Kak 0OecleyrMBaeT BO3MOXKHOCTh M3YyUEHHS Kak
JUCLUHUIUIMH €CTECTBEHHO-HAaYYHOU HAIPaBJIE€HHOCTH, TaK U T'YMaHUTAPHOM.

Jlorudeckoe MblieHHe, GOPMUPYEMOE MPU U3YYCHHH OO0YYarolIuMUCS
HNOHATUMHBIX OCHOB TE€OMETPUM M MOCTPOEHUU LEMOYKH JIOTHYECKUX
YTBEPKACHUN B XOAE PELICHUS F€OMETPUYECKUX 3a]ay, YMEHHUE BBIIBUIaTh U
ONpPOBEpPraTh T'MIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PELICHUH 3a/a4
€CTECTBEHHO-HAYYHOTO IMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHNe OpUEHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JIACTSIX NEATeNbHOCTH YenoBeka. OpueHTalus 4e0BeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COIMAIBbHOTO OBbITHS, (opma
OTPa)KEHUSI OKPY>KAIOLIEr0 MUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus JEUCTBUTENBHOCTH. OnepupoBaHUE NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUIBI Y4EOHOW W TPYIAOBOU NEATEITHLHOCTH,
ABIISCTCS OAHUM M3 MPOGECCHOHANIBHO BAXKHBIX KAa4ECTB, MOATOMY aKTyajbHa
3amaya (popMupoBaHHsS y OOYYAIOUMIUXCS MPOCTPAHCTBEHHOTO MBIIIUICHHUS Kak
Pa3HOBUAHOCTH OOPA3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON AEATEIbHOCTH 10 MHOTUM HAMPABICHUSIM.

Ilens ocBoeHmst mporpaMMbl yueOHOTO Kypca «['eomerpusi» Ha 6a30BOM
ypoBHE 00y4YeHUss — 00I1Ieo0pa3oBaTebHOE W OOMIEKYIbTYPHOE Pa3BUTHE
oOydarommxcs 4epe3 oOecreueHne  BO3MOXXHOCTH  MPUOOPETEHUS U
WCMOJIb30BAHUS CHCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHUW U JCUCTBU,
cneuuPUYHBIX  TeOMETPUU, BO3MOXHOCTHM  YCIEIIHOTO  IPOJOJKEHUS
oOpa3oBaHus MO CHEUUAJTBHOCTAM, HE CBSI3aHHBIM C  [PHUKIAJIHBIM
HCIIOJIb30BaHUEM F€OMETPHH.



[Iporpamma mo reoMmeTpuu Ha 0a30BOM YpOBHE MpeJHA3HAYEHA IS
oOydJarommxcs CpeaHeld IIKOJbI, HE HUCHBITHIBABIINX 3HAYUTEIHHBIX
3aTpyIHEHU HA YPOBHE OCHOBHOro o01iero oopasoBaHus. Takum oOpaszom,
oOyyaroiuecsi Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MaTEeMaTUYECKUE
YMCHHUS, CBSI3aHHBIC CO CICIHU(PUKON T€OMETPHH U HEOOXOAUMBIC ISl KU3HH B
COBpeMEHHOM ob1miecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOKHOCTb HM3yYUThb
reoOMETpHI0 OoJiee TIIyOOKO, €CJIM B JTalibHEHIlIeM BO3HUKHET HEOOXOIUMOCTh B
reOMETPUYECKUX 3HAHMSIX B TPO(ECCHOHATTEHON e TEIbHOCTH.

JlocTrkeHue 1Lenu OCBOEHUS IMPOrpaMMbl OOECHEUYHMBAETCS PEIICHUEM
COOTBETCTBYIOIIUX 3adad. lIpuopuTeTHBIMH 3aJadyamMH OCBOCHHS Kypca
«I"eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax siBIstoTCS:

o (opMHpOBaHWE TPEJCTABICHUS O TEOMETPUU KaK YacTH MHPOBOU

KyJIbTYPbl H OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOIIHM MUPOM;

e (opMHpOBaHKE MPEACTABICHUS O MHOTOTPAHHUKAX M TEJIaX BPAICHHUSI
KaK O BaXHEHIIUX MATEMaTHYCCKUX MOJENIAX, IO3BOJISIOIINX
OIKMCHIBATH U M3y4YaTh PA3HBIC SBICHUS OKPYXKAIOMIET0 MHUPA;

o (dopMHpOBaHHWE YMEHHs pAcCIO3HABaTh HAa YEPTEKaxX, MOJEIIX U B
peaTbHOM MHPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJAJCHME METOJIaMHU  peIIeHUs 3a7ad Ha TIOCTPOCHHS  Ha
U300paKEHUSAX IPOCTPAHCTBEHHBIX (DHUTYD;

e (opmMupoBaHHE YMEHHUS ONECPUPOBATH OCHOBHBIMH TIOHSATHSAMHU O
MHOTOTpaHHUKAX M TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBIIAQJICHWE QJITOPUTMAMH pPCIICHUS OCHOBHBIX THIIOB  3ajad;
dbopMHUpOBaHUE YMEHUS TMPOBOJUTH HECIOXKHBIE JOKa3aTeIbHbIC
pacCy>KIeHUsl B XOJIe€ pEHICHUS CTEPEOMETPHUUECKUX 3a7ad U 3a7ad C
IPAKTUYECKUM COJIEpKAHUEM;

e Dpa3BUTHE  WHTEIUICKTyalbHBIX W  TBOPYECKUX  CIOCOOHOCTEM
oOydJarommuxcs, IMO3HABATEIbHONW AaKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHHUH, KpUTHYHOCTH MBIIIJICHUS;

e (QopmupoBaHue  (YHKIMOHATBHOHW  T'PaAaMOTHOCTH,  peJIEeBaHTHOM
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, (HOpPMYIHMPOBATh WX Ha S3BIKE
TEOMETPUU M  CO3/1aBaTh T'E€OMETPUUYECKHE MOJEIH, TPUMEHATDH
OCBOCHHBI TEOMETPUYECKHUM amnmapar [Jid pPEIeHUs PaKTUKO-
OpUEHTUPOBAHHBIX  3a/Ja4, HMHTEPIPETHPOBATH H  OICHUBATh
MOJTYYE€HHBIE PE3yJIbTaTHI.

OTnMuuTeIsHON 0COOEHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHUE B KypC
CTEpeOMETPHH B Hauaje ero W3y4eHus 3aj7ad, pellaeMbIX Ha ypOBHE
WHTYUTHBHOTO TO3HAHUSA, U ONMpPENEIEHHBIM 00pa3oM OpraHuW30BaHHas paboTa
HaJ] HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIICHUS, CTAMYJIUPYET MPOTEKAHNE WHTYUTHUBHBIX MPOIECCOB, MOTHBUPYET
K JlaJbHEHIIEeMY N3YUYEHUIO MPEAMETA.

[Ipenmoutenune oTaaéTcs HATIATHO-KOHCTPYKTUBHOMY METONY OOyYeHWS,
TO €CTh TEOPETHUYECKHE 3HAHHWA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTD
MPEAMETHO-TIPAKTUYECKON  NIeATeTbHOCTH. Pa3BuTHE  MPOCTPaHCTBEHHBIX
MPEACTABICHUN Yy YyYallUXCS B Kypce€ CTEPEOMETPUU MPOBOMUTCA 3a CUET
pelieHusl 3a7ad Ha CO3JaHUE NPOCTPAHCTBEHHBIX O0Opa3oB © 3amad Ha
OTlepHpOBaHUE MPOCTpaHCTBEHHBIMU oOpa3zamu. Cozmanue oOpasza MpOBOJUTCS



C OMOPOM HA HATJISJHOCTb, a ONIEPUPOBAHUE 00Pa30M — B YCIOBHSX OTBICUYECHUS
OT HaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHSI €r0 UCXOJAHOIO COACPKAHUS.

OcHoOBHBIE copnepkaTenbHble JIMHUM Kypca «l'eomerpum» B 10-11
kiaccax: «MHororpanHukmny, «IIpsiMble ¥ MIIOCKOCTH B MpOCTpaHCTBe», «Tena
BpalieHus», «BeKTopel M KOOpAMHATBHl B TpocTpaHcTBe». DopmupoBaHue
JIOTUYECKUX YMEHUHN pacIpeiesiieTcs He TOJNBbKO MO COAEpPKATEIbHBIM JIMHUSM,
HO U 110 TojilaM 00y4YeHHUs Ha YPOBHE CpeIHEro o011ero o0pa3oBaHusl.

Copeprxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJibTaTaM
OCBOEHHs paboueil NporpamMmbl, paclpeAesi€HHbBIM [0 TrojaM OOy4YeHus,
CTPYKTYpPUPOBAHO TaKUM o0O0pa3oM, 4YTOOBI OBJAJICHUE TE€OMETPUUYECKUMU
HNOHSTUSIMU Y HaBBIKAMU OCYILECTBISJIOCH MOCEI0BATEIBHO U MOCTYNATENbHO,
C CcoONIOfICHMEM TMPUHIUIA TMPEEeMCTBEHHOCTH, UTOOBI HOBBIE 3HAHUS
BKJIIOYAJUCh B OONIYI0  CHCTEMY TEOMETPUYECKHUX  MpEe/ICTaBICHUN
oOy4aromuxcs, paciupsis U yriuyonss e€, oopa3ysl MpOoYHble MHOXXECTBEHHBIE
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reometpuun orBoauTcsa 2 yaca B Hegento B 10 kmacce u 1 yac
B Heaemo B 11 kimacce, Bcero 3a jama roga oOyudeHust - 102 yueOHBIX daca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHATUSA cTepeoMeTpuu. Touka, mpsiMas, TUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTMYECKOM MOCTPOCHHHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX.

B3anMHOE pacnosiokeHrne NpsIMBIX B INPOCTPAHCTBE: IEpeCceKaroluecs,
napajyiebHble W CKpelIMBarommecss npsMbie. [lapamienbHOCTh NpSIMBIX U
IUIOCKOCTE B NPOCTPAHCTBE: MAPAJJIEIbHBIE IMPSAMBIE B IPOCTPAHCTBE;
napajuieIbHOCTh TPEX MPSIMBIX; MTAPAUIEIbHOCTh MPSAMON U INIOCKOCTH. YTIIBI €
COHAIPABJICHHBIMU CTOPOHAMHU; YroJd MEXAY MPSAMBIMA B TPOCTPAHCTRBE.
[TapamienbHOCTh  IUIOCKOCTEM:  NapajulelibHble  IJIOCKOCTH;  CBOMCTBa
napajuleNibHbIX TUIockocTer. [lpocTeiiine mnpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTH: TETPA3Ip, KyO, Mapajjieienune; moCTpOeHuEe CeYeHHI.

[TeprieHAUKYJISIPHOCTH MPSIMOM U TIJIOCKOCTH: NIEPICHAUKYJISIPHBIE TIPSMbIC
B MPOCTPAHCTBE, MPSAMbBIE MapajuiebHbIE U MEPHEHAUKYIIPHbIE K TJIOCKOCTH,
NpU3HAK MEPNEHAUKYJISIPHOCTH NPSIMOM U IJIOCKOCTH, TeopemMa O MpsSMOM
NEPIEeHANKYISIPHON MIIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YIOJl MEXKY NPSIMON U
IJIOCKOCTBIO; JBYTPAHHBIM  yroj, JHWHEWHBIM yroa JOBYTPAaHHOTO yIJiA.
[lepieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKM [JI0 TUIOCKOCTH,
paccTosiHME OT MPSMOM 70 IUIOCKOCTH, MPOEKUUS (GUTYpPbl Ha IUIOCKOCTb.
[lepneHAUKYJIAPHOCTh IJIOCKOCTEW: TMPHU3HAK NEPHEHAUKYISIPHOCTH JBYX
iockocTeil. Teopema 0 TpEX NepneHANKYIApaXx.

MHoOrorpaHHuKu

[lonsiTHE ~ MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAaHHHKA,
BBIYKJIBIE W HEBBINYKJIbIE MHOTOTPAHHUKH; pPa3BEPTKA MHOTOIPAHHUKA.
[Ipusma: n-yronpHas mpu3Ma; TpaHX U OCHOBAHMUS IMPU3MBI;, NpsMas H
HAKJIOHHAs  TpU3MbI; OOKOBass W  TIOJIHAS  TOBEPXHOCTh  MPU3MBIL
[Tapannenenunen, nDpPsAMOYrOJbHBIM MapajuICJCNUIle] W €ro CBOMCTBA.
[Mupamuna: n-yronpHasi mupamMuaa, rpaHd ¥ OCHOBAaHUE MUPAMUJIBI; OOKOBas U
NOJIHASI TIOBEPXHOCTh NHUPAMUIbI; NpPaBWIbHAsI W YyCEUYEHHAas MNHpPaAMHJA.
OneMeHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHbIE MHOTOTPAHHUKHU: MOHSTHE
IPaBUJIBHOIO MHOTOTPAaHHMKA; MPaBUJIbHAS MpHU3Ma U MpaBWIbHAS NUPaAMUJA;
NpaBWIbHAS ~TPEYroJibHasg MUpaMUia U OPaBWIBHBIA  TeTpasAp; Kyo.
[IpencraBneHre O MpPaBUIBHBIX MHOTOI'PAaHHHUKAX: OKTa’Ap, MOJACKa’ap U
ukocazip. CeueHus: MPU3Mbl U MUPAMUBIL.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKHU, MPSIMOI,
IJIOCKOCTU. DJIEMEHThl CHUMMETPUM B NOHUpaMUAaxX, Mapajieienunenax,
MIPaBUJIBHBIX MHOTOTPAHHHUKAX.

Brruncienne 5JeMEHTOB MHOTOTPAHHUKOB: p&Opa, IMAaroHalld, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH W IMOJHOM MOBEPXHOCTH MPSIMON MPU3MBI,
IJIOMIAJh OCHOBAaHWA, TeOpeMa O OOKOBOW IMOBEPXHOCTH MPSMON MPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH W MOBEPXHOCTH MPABWIBHOW MUPaMUIBbI,
TeopeMa O IUIomaau yceuéHHou mnupamuibl. Ilonstue o6 o0béme. OO0BEM
MMAPAMUBI, TPU3MBI.

[Tomo6ubie Tema B mpocTpancTBe. COOTHOMIEHUS MEXKAY IUIOIMIAISIMHU
MOBEpPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJL.

11 KVIACC



TeJia BpalueHus

Hunuaapuyeckass  MOBEPXHOCTh,  OOpazywIue  IMUIMHAPUYECKON
MOBEPXHOCTH, OCh MWIMHAPUYECKON MOBEpXHOCTU. [lunuHAp: ocHOBaHUS U
OOKOBasi TOBEPXHOCTb, OOpa3ymolas U OCh; IUIONIAAb OOKOBOW M TOJIHOU
MTOBEPXHOCTH.

Konnueckas noBepxHOCTh, 00pa3yoIre KOHUYECKOW TOBEPXHOCTH, OCh U
BEepIIMHA KOHMYECKOM moBepxHocTH. KoOHyc: OCHOBaHHME U  BeEpIIHHA,
oOpasymoriasi 1 OCh; IUIONIaJAh OOKOBOM M TOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yloliie 1 BbICOTa; OCHOBAHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, JuaMeTp; MIOMadb MOBEPXHOCTH CPephI.
B3aumHoe pacnonoxenue cdepbl M IIOCKOCTH; KacaTelbHas IUIOCKOCTh K
cthepe; mwomaas chepsl.

N300paxkeHne Ten BpalleHUs Ha IJIOCKOCTH. Pa3BépTka wmivHapa U
KOHYca.

KomOunanuu Tenm BpaileHHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
omMCcaHHbIH OKoJI0 cdepbl; chepa, BIucaHHAs B MHOTOTPAHHUK, WU TEJO
BpaIlcHUsI.

[Tonsitue 06 o0wéme. OcHOBHBIE CBOWCTBa 00BEMOB Tein. Teopema 00
00BEME TPSIMOYTOJBHOTO Mapajuienenunena u ciuefacTBuss u3 He€. OO0béM
IWIMH]IPpa, KoHyca. O0BEM 1mapa u wiomanab cQepsol.

[TogoOupie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAAsIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEJL.

Ceuennss nuinuHIpa (MapauielibHO M MEPHEHIUKYJIIPHO OCH), CEYEHHUS
KOHYyca (mapajijieIbHOe OCHOBAHMIO M IMPOXOJIAIEe Yepe3 BEpIIMHY), CEeUCHUS
mapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektop Ha mnockocth M B mpocTtpaHcTBe. (CIIOKEHUWE W BBIYUTAHUE
BEKTOPOB. YMHOJKEHHE BEKTOpa Ha 4Yucio. Pa3nmokeHue BEKTOpa MO TPEM
HEKOMIUIaHApHBIM BekTopam. [IpaBuno mnapamnenenunena. Pemenuwe 3amady,
CBSI3aHHBIX C NPUMEHEHUEM IMPABUWII JNECUCTBUUA C BeKkTOopamu. [IpsMoyrosbHas
chucTeMa KoopauHaT B IpocTtpaHcTBe. Koopawnatel BekrTopa. Ilpoctenmme
3alaud B KOOpPJHMHATAX. YTOJI MEXAy BekTopamu. CKalIpHOE MNpPOU3BEIICHHE
BEKTOPOB.  BbluucieHue yrjaoB MeEXAy MNOPSIMBIMH M IUJIOCKOCTSIMH.
KoopanHaTHO-BEKTOpHBI METOJ MpPU PEIICHUHM TEOMETPUYECKHUX 3ajad.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOEHHUS NPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paknanckoe Bocnnutanme:

c(OPMHUPOBAHHOCTHIO IPAKIAHCKOM MO3ULMU  OOydYaromerocs Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJj€Ha POCCUHCKOro OOILIECTBa, MPEICTAaBIECHUEM
O MaTeMaTH4YEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
ABJICHUW, TPOIEAYp TpaKIaHCKOro oOmiecTBa (BbIOOPHL, OMpOCH U TMp.),
YMEHHEM B3aMMO/JIEMCTBOBATh C COLMAIBHBIMUA UHCTUTYTaMU B COOTBETCTBUHU C
X QyHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(pOpMHUPOBAHHOCTBIO  POCCHMCKON  TPaXXJaHCKOH  HMIACHTUYHOCTH,
YBXKEHHUs K MPOIIOMY U HACTOSILIEMY POCCUKMCKON MAaTEMaTUKH, IEHHOCTHBIM
OTHOLIEHHEM K JOCTH)KEHUSM POCCHUICKMX MAaTEMAaTHUKOB M POCCUICKON
MaTeMaTUYE€CKOM WIKOJbI, K HCIOJb30BAHUIO ATUX JOCTHIKEHUHW B JPYTrHUX
HayKax, TEXHOJOTUSX, chepax SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHU POCCUHCKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JSTHYECKOTO TOBEJICHUA,
CBSI3AHHOTO C MPAaKTUYECKUM TPUMEHEHHEM JOCTWKEHUHW HAyKu U
JNEATENIbHOCTBI0  YYEHOTO; OCO3HAHMEM JIMYHOIO BKIAaJa B IOCTPOCHUE
YCTOWYMBOTO OYyIYIIETO.

JcTeTHYeCKOoe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKIIHOYasl 3CTETUKY MaTEeMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelieHui, paccyXJIeHHH;
BOCIIPUUMYHBOCTBIO K MaTeMaTHYECKHMM  aclleKTaM pPa3jJudHbIX BHUOB
HCKYCCTBA.

duznyeckoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO yMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAHUS B
UHTEpEecax 370pOoBOr0 M 0Oe3omacHOro oOpas3a >KU3HHM, OTBETCTBEHHOTO
OTHOIIIGHHUSI K CBOEMY 3JIOPOBBIO (370pOBO€ TMHTaHHUE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, PETyJsIpHas pu3nUecKas akTUBHOCTBD); (PU3UUECKOro
COBEPIICHCTBOBAHMS, npu 3aHATHIX CIIOPTHBHO-03/I0POBUTEIHHOMN
NEATENbHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAO0JI00US; UHTEPECOM K
pasnmuuHbIM  chepaM  npodecCHOHANBHON  JEATeIbHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOH M ¢ NMPHIOKCHUSIMHU, YMCHUEM COBEpPIIATh OCO3HAHHBIM BBHIOOD
Oynymeit mpodeccMd W PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBL;
FOTOBHOCTBIO M CHOCOOHOCTHIO K MaTE€MaTHYECKOMY OOpa3oBaHUIO W
caM000pa3oBaHUIO0 Ha MPOTSIKEHUHU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTUIO B PEIICHUU MPAKTUYECKHUX 3a]lad MaTEMaTU4YEeCKOW HAIIPaBJICHHOCTH.

IKO0JI0rHYecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO 3KOJIOTHYECKONW KYJIBTYpPHl, TTOHUMaHUEM BIIWSHUS
COIIMAJIbBHO-DKOHOMHMYECKUX  TPOIIECCOB HAa COCTOSHUE TPUPOAHON U
COIMAJIBHOM Cpeabl, OCO3HAHHEM TJIO0ATBHOTO XapakTepa SKOJIOTHYECKUX
npooOieM; OpHEeHTalMel Ha NPUMEHEHHE MAaTEeMAaTHYeCKHX 3HAHUM s



pelIeHus 3a/1ad B 00JACTU OKPY’KAIOIIEW Cpelibl, MIIaHUPOBAaHUS MOCTYIKOB U
OLICHKH MX BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOLIEH CPEbI.

IleHHOCTH HAYYHOI' O MO3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHs HAyKM M OOIIECTBEHHOW MpPaKTUKH,
MOHUMAaHUEM MAaTEMaTUYECKON HAyKH Kak c(epbl YEI0BEUECKON J1eATeTbHOCTH,
ATamnoB €€ pa3BUTUSA M 3HAUMMOCTH JUJISl Pa3BUTHUS LIUBUIM3ALMU; OBIIAJIEHUEM
A3BIKOM MaTEeMaTHUKW U MATEMAaTUYECKOW KYyJIbTypOM KaK CpPeICTBOM MO3HAHUS
MHpA; TOTOBHOCTBKO OCYLIECTBIIATH IPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEeSATENbHOCTh UHIUBUYAJIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yJibTaThl OCBOCHUS MPOrPaMMbl yUeOHOTO TIpeaMeTa
«MareMatuka» XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU  OCliICMBUAMU, VHUBEPCATLHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeUsAMU, YHUBEPCANbHBIMU Pe2YNAMUBHLIMU OeUCMBUAMU.

1) Vuusepcanvuvie nosnasamenvuwvle Oeticmsus, 00ecneqyusaOm
Gopmuposanue 6a308bIX KOZHUMUBHBIX NPOYECcco8 00yYaowuxcs (oceoeHue
Memo0o08  NO3HAHUSA — OKPYdHCAIOUlec0  Mupa, NpuMeHeHue  J102U4ecKUX,
UCce008amenbCKux onepayuti, ymeHui pabomams ¢ ungopmayueti).

ba3oBble JJornyecKkue 1ecTBUA:

e BBISBIATH u XapaKTepU30BaTh CYIIIECTBEHHBIE IPU3HAKU
MaTEMaTUYECKUX O0OBEKTOB, MOHATHMA, OTHOLIEHUN MEXIY MOHATHIMU;
dbopMynupoBaTh OTIpeJIeIICHHUS MOHSITHIA; yCTaHABJIMBATh

CYIIIECTBEHHBIN MPHU3HAK KiIacCU(UKAIIMN, OCHOBAHUS NIl 0000IIeHUS
U CpaBHEHUSI, KPUTEPUU ITPOBOJUMOTO aHAJIN3A;

e BOCIPUHUMATh, (GOPMYIHPOBATH U MPEOOPA30BLIBATH CYXKICHUS:
yTBEpJUTEIbHBIE U OTPUIIATENbHbIC, €IUHUYHbIE, YACTHbIE U O0OIIHUE;
YCIIOBHBIE;

e BBISBISAITH MAaTEMaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBS3H U
npoTuBOpeunsi B (pakTax, JAaHHBIX, HAOMIOACHUSAX U YTBEPKICHUSAX;
npenjaratb  KPUTEPUH  JUISL  BBISIBIICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JIeNaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUECHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

e TMPOBOJUTH  CAMOCTOATEIBHO  JIOKA3aTelIbCTBA  MAaTEMaTUYECKHUX
yTBEpXKJIeHUH  (mpsAMble W OT  NPOTHBHOTO),  BBICTpaMBaTh
apryMeHTaIuIo, OPUBOJIUTH  MPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBL;

e BBIOMpATH CMOCOO perieHus y4eOHOW 3amadyu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpATh Hanbosee MOAXONAIMUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/ibCKie AeCTBUSA:

e WCIIOJIB30BaTh  BOMPOCHl KaK  HMCCJIEIOBATEILCKHA  WHCTPYMEHT
no3HaHus; GOPMYIMPOBATH BOMPOCH], (DUKCUPYIOIMNUE MPOTUBOPEUHE,
npo0sieMy, yCTaHABIMBATH UICKOMOE M JIaHHOE, ()OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHHUE;

e TMPOBOJUTH  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT,
WCCJICIOBAHNE 10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO



00beKTa, SBICHUS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00bEeKTaMU, SIBICHUSIMHU, POIECCAMU;

CaMOCTOSITeTbHO  (OpPMYyIUpPOBAaTH O00O0OIIEHHS UM  BBIBOJABI IO
pe3ysbTaTaM MPOBEAEHHOIO HAOMIOACHMS, MCCIEJOBaHUS, OLEHUBATH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BRIBOJIOB M O000IICHUH;
POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIJIBUTaTh
MPEANOIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pab6ora ¢ ungopmaumeii:

BBISIBJIATH A€(PUUUTH HHPOPMALIUU, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA
Ha BOITPOC Y I PELICHUS 3a/1a4u;

BbIOMpaTh MHOOpPMAIMI0O U3 HCTOYHUKOB  Pa3jIMYHBIX  THIIOB,
aHaJIM3UPOBATb, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CTPYKTYpUpPOBaTh HH(MOpMaLUIO, MPEACTABIAThH €€ B Ppa3IUYHBIX
dbopMax, WILTIOCTPUPOBATH TpadUUECKU;

OLICHMBAaTh  HAAEKHOCTh  MHQOPMALMU 1O  CAMOCTOSITENBHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvnvie KoMMyHukamueHuwle Oeticmsus, 0Oecneyusaom
chopMuUpoB8aAHHOCb COYUANLHBIX HABLIKOE 00YUAIOUUXCAL.
Oo0menue:

BOCIIPUHMMAaTh H (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIIOBUSMH M IIEJISIMH OOIICHMS; SICHO, TOYHO, I'PaMOTHO BBIPA)KATh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHCBMCHHBIX TEKCTax, JaBaTh
MOSICHEHUS TI0 XOJy PEIICHHUs 3a7adyd, KOMMEHTHUPOBATh IOJYYCHHBIH
pe3ynbTarT;

B XOJle¢ OOCYXJEHHs 3a7aBaTh BOTPOCHI 1O CYIIECTBY 00OCYXKIaeMOii
TEMBI, MPOOJIEMBI, pEIIaeMOoil 3a/1a4uu, BHICKa3bIBATh UJICH, HAIICICHHBIC
Ha TIOWCK PEIIEHUs; COIMOCTaBISATh CBOM CYXKICHHUS C CYXKICHHSIMHU
JAPYTUX YYaCTHUKOB JHaliora, OOHapyXHWBaTh Pa3IMYUe U CXOACTBO
NO3WIIHIA; B KOPPEKTHOW (GopMe (OopMyIUpOBaTh pa3HOTIACHS, CBOU
BO3PKEHUS;

NPEICTABIATh  PE3yAbTaThl  pEIICHHWS  3a/Jayd, OKCIICPHMCHTA,
UCCIECJIOBAHUS, IIPOCKTa; CAMOCTOATENIBHO  BbIOMpaTh  (popmar
BBICTYIUICHUSI C y4YETOM 3aJad TPE3CHTAlMd W OCOOCHHOCTEH
ayJIUTOPHH.

CoTpyaHuvecTBO:

3)

NOHMMATh W  UCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
WHANBUAYaTBbHON paOOThl MPU PEIICHUH y4eOHBIX 3a/ad; MPUHUMATh
HeJdb COBMECTHOW  JEATENIbHOCTH, IUIAHHPOBAaTh  OPraHU3ALMIO
COBMECTHOM pPabOThI, pacupeneisTh BHUABI padOT, JOTOBAPHBATHCS,
o0CcyXaaTh TMpOIECC H pe3yabrar paboThl; 0000mIaTh MHEHUS
HECKOJIBbKHUX JIOJICH;
y4acTBOBAaTh B TPYMIOBBIX (opmax paboTel (0OCYyKIeHus, OOMEH
MHEHUH, «MO3TOBBIE INTYPMbl» W WHBIC), BBHIMIOIHATH CBOIO YacCTh
paboThl M KOOPJIWHUPOBATH CBOM JECUCTBHS C JAPYTHMMH YICHAMU
KOMaH/Ibl; OLIEHHWBAaTh KaueCTBO CBOETO BKJIaja B OOLIMKA MPOAYKT IO
KpUTEpUSIM, CPOPMYITMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBU.
Vuusepcanvnvie  pezynamuenvie  Oeticmseusi,  obecnedusarom

c])opMupoeaHue CMbBICI06bIX YCNMAHOBOK U HCUZHEHHBIX HABBIKO6 IUYHOCMU .
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIECHUS 3a/1a4u, BEIOUpaATh CIOCO0
pelIeHus ¢ y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI

pelieHuit ¢ yaéToM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pedIeKCUH KakK OCO3HaHUs
COBEpIIAEMBIX  JCHCTBUM W  MBICIUTEIBHBIX  IPOLECCOB, HX
pe3yabTaTOB; BIALETh CIOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJISA
IIpOLIECCa U Pe3yJIbTaTa PEIICHUs MaTEeMAaTHYECKOM 3a/1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHb NPHU pPEIICHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JIE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB,  JAHHBIX, HAWJEHHBIX  OLIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSICHATH
IPUYHMHBI TOCTUKEHHS WU HETOCTUKEHHUS PE3YIBTATOB AEATEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OmneprpoBaTh MOHITHAMH: TOYKA, MIPsIMasi, MIIOCKOCTb.

[TprMeHATh aKCUOMBI CTEPEOMETPHUH M CJICACTBUS M3 HHUX IMPHU PEIICHUU
TCeOMETPUYCCKUX 3a/1a4.

OneprpoBaTh MOHIATHSAMH: TAPALICIBHOCTE M IMEPHEHAUKYIIPHOCTH
NPSIMBIX U TUIOCKOCTEH.

KrnaccudunmpoBaTh B3aMMHOE PaCIOJIOKEHUE MPSIMBIX M TUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh NOHATHUSMHU: IBYTPAHHBIN YTOJ, TPaHU ABYIPAHHOTO YTJIa,
pedpo ABYrpaHHOTO yria; JTUHEHHBIN yroyI ABYIPaHHOTO yTria; rpaaycHas mMepa
JIBYTPAHHOTO YTJIa.

OneprpoBaTh MOHITHSIMH: MHOTOTPAHHHUK, BBIMYKJIBIH M HEBBITYKJIBIH
MHOTOTPaHHUK, JJIEMEHTHI MHOTOTPaHHUKA, IPABUILHBI MHOTOTPDAaHHHK.

Pacnio3HaBaTh OCHOBHBIC BHIbI MHOTOIPDAaHHUKOB (MHpamMuaa; MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesnenunes, Kyo).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBAHHS  JUIS
Kiaccuukanuu (BBITYKIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, MPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMBIE U HAKJIIOHHBIC MIPU3MBI, TTApAIIICICTTUIC/Ib ).

OnepupoBathb MOHSATUSIMU CeKyIIas TUTOCKOCT, CEUYCHHE
MHOTOTPaHHUKOB.

OOBSICHATH IPUHITUIIBI TOCTPOSHUST CEYCHUH, UCTIONB3YS METOJI CIIEOB.

Ctpouth ceueHHUs MHOTOTPAHHUKOB METOJOM CIIEJIOB, BBIMOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BHI
CBEpXY, COOKY, CHU3Y.

Pemath 3amaun Ha HaXOXKJIEHUE TEOMETPUYECCKUX BEIMYHMH MO 00pasmam
WM aJTOPUTMaM, IPUMEHSS U3BECTHBIE AHATTMTUIECKHAE METOIBI TIPH PEIICHHUH
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a7ad Ha BBIYUCICHHE PACCTOSHHUA MEXKTY
JIBYMS TOYKaMH, OT TOYKH 1O TPSIMOW, OT TOYKH JIO IIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TIPSIMBIMHU.



Pematp 3a1aun Ha HaXOXKJIEHUE T€OMETPUUYECKHX BEJIMYMH MO oOpa3uam
WIM aJdrOpUTMaM, MPUMEHSS U3BECTHBIE AHATMTUYECKHUE METO/IbI IIPU PEIICHUH
CTaHJAPTHBIX MaTE€MaTHUYECKHX 3a/lad Ha BBIYMCIEHUE YIJOB MEXAY
CKPEIIMBAIOUIUMUCA TPSAMBIMU, MEXAY HPSIMOM M IJIOCKOCTBIO, MEXAY
MJIOCKOCTSAMM, JIBYTPAHHBIX YTJIOB.

Boruncnare 00bEMBI W IUIONIAAM TMOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3ma, mupamMuaa) ¢ MOpUMEHEHUueM (OpPMYJ; BBIYHMCIATH COOTHOILIEHUS
MEXAY TIOAASIMU MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMH: CHUMMETpPUS B MPOCTPAHCTBE; LEHTP, OCh U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

N3Bnekatp, mnpeoOpa3oBbIBATH W HHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTexkax
U PUCYHKaX.

[IpumensTe reomerpuueckue GakTbl IS PEHIEHUS CTEPEOMETPUUECKUX
3aJa4, MPEANOJIAralolIuX HECKOJbKO IIaroB pPEIICHUs, €ClId YCJIOBHS
NpUMEHEHUS 3aJJaHbl B SIBHOUM (opMme.

[IpumensaTy mpocTeilliie NpOorpaMMHBIE CpPEICTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TP PEIICHUU CTEPEOMETPUUECKUX 3a1a4.

[TpuBoAUTH TIpPUMEpPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MpUpOLiEe U
’KU3HU, PacO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[TpuMeHsATh MONyYeHHbIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pealbHbIC
CUTYyallud U TMPUMEHATh HM3yUYEHHBIE TMOHSATHS B MPOIIECCE TMOMCKA pEHICHUs
MaTEMaTU4YECKH CHOPMYIUPOBAHHON MPOOJIEMBbI, MOJACIUPOBATH pealbHbIC
CUTyallUH Ha A3BIKE TIE€OMETPHM, HCCIEN0BaTh IOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH W TEOpeM, almapara aireopsl;
pelmarb NpaKkTUYECKHUE 3aa4M, CBA3aHHBIE C HAXOXKIECHHEM I'€OMETPUYECKUX
BEJIMYMH.

11 KIJACC

OnepupoBaTh MOHATUSMU: IIJIMHIPUYECKAs MOBEPXHOCTH, 00pasyroiue
IWIMHIPUYECKON  MOBEPXHOCTH; IIWIMHAP; KOHUYECKass IOBEPXHOCTD,
oOpa3yrolue KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (IWIMHIP, KOHYC, cdepa U 1map).

OOBSACHITH CITIOCOOBI TTOTYYEHHUS TEJI BPAIIICHHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa,
BBICOTA CETMEHTA; IIapOBOM CJIOW, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA
[IAPOBOTO CJIOST; IAPOBOM CEKTOP.

Boluncnate 00BEMBI W IUIOIIAAM TOBEPXHOCTEH TEA  BpalleHUs,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHHK, BIHCaHHBIM B cdepy u
OMMMCAaHHBIA OKOJNIO cdephl; chepa, BMUCAHHAS B MHOTOTPAHHUK WA TEJO
BpalCHUS.

BbluncnsaTh COOTHOIIEHUSI MEKY TUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
MOTOOHBIX TEJL.

N306pakate m3zydaembie (UTYpPHI OT PYKH M C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IUIOCKHE YEPTEXH W3 PUCYHKOB MPOCTHIX
00bEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPaAICHUS.



N3BnekaTh, WHTEPIPETUPOBATH W MPeoOpa3oBBIBATH WHGOPMAIUIO 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, OOBSCHATh, KAaKUMH CBOWCTBAMHU OHH
o0J1a1aroT.

[TpuMeHATs TPaBUIIO TTApaJICICTUIICAA.

OnepupoBaTh TMOHATHSAMH: JIEKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJI
MEXITy BEKTOPAMH, CKaJsIPHOE TPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC H
KOMIUTAaHAPHBIE BEKTOPBHI.

HaxomuTe cymMMy BEKTOPOB M TMPOHW3BEJICHHE BEKTOpAa Ha YHUCIO, YroJl
MEXTy BEKTOpaMH, CKaJSIPHOE MPOM3BEJCHUE, PACKIIAJAbIBATh BEKTOP MO JIBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3a/aBath IMJIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[TpumeHAT, TeoMeTpudeckue (akThl IS PEHICHUS CTEPEOMETPHUYSCKHUX
3aj1ay, MPEAINoJiaralolIuX HECKOJIBKO IAaroB pPEIICHHS, €CIU  YCIIOBHUSA
NPUMCHCHUS 3aJIaHbl B SIBHOUM (hopMe.

Pemath mpocTeiime reoMeTpuYeCKUe 3a/1a4u Ha MMPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemares 3amaun Ha [0Ka3aTelIbCTBO MATEMATHYECKUX OTHOLIEHUW U
HaXO0XJICHUE TEOMETPUYECCKUX BEIMYMH IO oOpasliaM WIH aJrOpUTMaM,
NPUMEHSST M3BECTHBIC METOJBI IMPU PEIICHUU CTAaHIAPTHBIX MaTEMaTHYCCKHX
3aj1ady.

[TpuMeHAT, MpoCTEHIMe TPOrpaMMHBIC CpPEJICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIC CHCTEMBI ITPH PEIICHUH CTEPECOMETPUICCKUX 3a]1a4.

[TpuBOIMTE TIPHMEpPHI MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B IMPHUPOIC H
’KU3HU, Pacrio3HaBaTh MPOSBIICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[TprMeHATH TOJyYCHHBIC 3HAHMS HA MPAKTHKE: aHAIM3UPOBATh peabHbIC
CUTyalluh W TPUMCHATh HM3YYCHHBIC IOHATHS B IPOIECCE IOHMCKA PEIICHUS
MaTEMaTHYECKH C(HOPMYITUPOBAHHON TIPOOJIEMBI, MOJCIUPOBATh pPCaIbHBIC
CUTyalluh Ha S3bIKE TICOMETPHMH, HCCIICIOBAaTh IOCTPOCHHBIC MOJICIU C
UCIIOJIb30BAaHMEM TE€OMETPUYECKUX IOHATHH M TEOpEM, alraparta ajareOopsl;
peliaTh NPaKTUYCCKUE 3aJadyM, CBS3aHHBIC C HAXOXKJICHHEM I'€OMETPHUYCCKUX
BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne KoauuecTBO 4acoB
HaumeHoBaHue pa3ie/ioB JuekTponHbie (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTH4eckue
U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
n padoThI padoThI
1 BBenenne B crepeoMeTprio 10
[IpsiMBbI€ M TIIOCKOCTH B
MIPOCTPAHCTBE.
2 POeTP 12 1
[TapamrensHOCTE IPSIMBIX U
IIJIOCKOCTEMN
3 [lepnenuKyIApHOCTH 12
MPSAMBIX U IIOCKOCTEH
VYrusl MeXy NPAMBIMA U
4 Y P 10 1
IJIOCKOCTSIMA
MHoOrorpaHHuKu 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 [loBTOpEHME: ceuenus, 4 |
PacCTOSIHUS U YTJIbl
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 I[TPOI'PAMME




11 KVIACC

I[TPOTPAMME

HaumeHoBaHue KosmmuecTBo yacos
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3iejioB U TEM Konrpoabneie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
nporpamMmbl padoThI padoTsI
1 Tena BpameHus 12
2 OO6BbEMBI TEN 5 1
Bekrops! n
3 KOOPJHMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHME,
00o01enue,
4 7 1
CUCTEMATH3aLMs
3HAHUU
OBIIEE KOJIMYECTBO
YACOB I10 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

~

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydyeHust

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTtejibHbIE

pecypchbl

OcCHOBHBIE TTOHSTHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, INOCKOCTh,
npocTpaHcTBo. [IpaBuna
M300paKeHUS HA PUCYHKAX:
M300paKeHUS TIIIOCKOCTEH,
napajuIeNbHbIX TPSIMbIX
(OTpe3KOB), CepeMHBI
oTpe3ka

IlonsaThs: IICPCCCKAOINCCA
IIJIOCKOCTH,
MEPCCCKAOIUCCA IIpsAMad 1
IINTIOCKOCTB

IlonsaTus: MNEPCCCKArOIMUCCA
IIJIOCKOCTH,
ICPCCCKAIUECC IIpsAMasi 1
IIIIOCKOCTh

3HaKOMCTBO C
MHOTOTpaHHUKAMH,




H300paxkeHne
MHOTI'OI'paHHUKOB Ha
pUCYHKax, Ha
IMPOCKIMOHHBIX YCPTCIKAX

HauanbHubie cBeienus o kyoe
Y TUPAMU/IE, UX PAa3BEPTKH U
Mojenu. CedeHust
MHOTOTPaHHUKOB

HauanpHbie cBeieHms 0 KyOe
Y TTUPAMUJIE, UX Pa3BEPTKH U
moaenu. CeueHus
MHOTOTPaHHUKOB

ITousarue 06
AKCHOMAaTHYECKOM
MTOCTPOCHUH CTEPEOMETPHHU:
aAKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

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

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




10

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

11

B3anmHoe pacrionoxxenue
MPSIMBIX B IPOCTPAHCTRBE:
nepeceKarommecs,
rapajuiejIbHbIE U
CKPEIIUBAIOIIHNECS TIPSIMbIC

12

[TapamrensHOCTE IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:!
IapauleJIbHBIC NIPSIMBIC B
IIPOCTPAHCTBE;
MapajuIeTbHOCTh TPEX
IIPSIMBIX

13

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

14

Vriasl ¢ COHaIIpaBJICHHBIMHU
CTOpOHaMHU

15

VYron Mexy NpsMbIMU B
MIPOCTPAHCTBE

16

VYron Mexy NpsSMbIMU B
IIPOCTPAHCTBE




17

[TapannensHOCTH
IIJIOCKOCTEN: NapaljIeIIbHbIC
IJI0OCKOCTH

18

CpoiicTBa napasmuieabHbIX
IIJIOCKOCTEMN

19

[Ipocreitmme
MIPOCTPAHCTBEHHbIE (PUTYPHI
Ha IUIOCKOCTH: TETpa’p,
Ky0, mapasieenurne/

20

[Toctpoenue ceuenuit

21

[Toctpoenue ceuenuit

22

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

23

[lepnieHTUKYIAPHOCTD
MPSIMOM U TJIOCKOCTH:
MePIEeHIUKYIIPHBIC MIPSIMbIE
B IIPOCTPAHCTBE

24

HpHMLIC mapaJyiCJIbHbIC U
NEPUCHAUKYIIAPHBIC K
IINIOCKOCTH

25

[TpsiMble mapasuienabHble U
NEePIEeHANKYISPHbBIE K
IJIOCKOCTH




26

IIpusnax
NEPIEHIUKYIIIPHOCTH
IIPSIMOM U TUIOCKOCTH

27

[Ipu3nak
MEPIEHIUKYIIIPHOCTH
MIPSIMOM M TUIOCKOCTH

28

Teopema o npsimoit
MEPIEHIUKYIIIPHON
IJI0CKOCTH

29

Teopema o npsimoit
MEPIEHUKYIISIPHON
IJIOCKOCTH

30

Teopema o mpsiMoit
MEePIECHANKYIISIPHO N
MJI0CKOCTH

31

[Tepnienaukynsp u

HAKJIOHHBIC: paCCTOSAHHUEC OT

TOYKHU OO0 IINIOCKOCTH,

PaCCTOAHUC OT HpﬂMOfI 0

IIJIOCKOCTH

32

[lepnienqukynsp u

HAKJIOHHBIC: paCCTOAHHUEC OT

TOYKH OO0 IINIOCKOCTH,

PacCTOAHUC OT HpHMOI\/'I 0

IIJIOCKOCTH

33

[lepnienaukynsp u




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

34

[lepnenaukyisap u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 ITNTIOCKOCTH,
paccTosiHue OT MPAMOM 110
IIJI0CKOCTH

35

VYTIBl B IPOCTPAHCTBE: Yol
MEXKy NPSIMOU 1
IIJIOCKOCTBIO

36

JIByrpaHHbIN yrod,
JIMHEMHBIN yroma
JBYTPAHHOTO yriia

37

JIByrpaHHbIN yrod,
JIMHEHHBIN yromi
JBYTPAHHOTO yTIiia

38

[TepieHAMKYISAPHOCTH
IJIOCKOCTEM: MPU3HAK
MEePIEHAUKYIIIPHOCTU JBYX
MJIOCKOCTEM

39

[lepnieH TUKYIAPHOCTD
MJIOCKOCTEMN: TPU3HAK
MEePIEHANKYISIPHOCTU JBYX
MIOCKOCTEM




40

[lepneHUKYIAPHOCTD
IJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN

41

Teopema o Tpéx
MEPIEHINKYIIApax

42

Teopema o Tpéx
MEPIEHINKYIIApax

43

Teopema o Tpéx
MEPIEHINKYIIApax

44

KonTposbnas pabora no
TeMaMm
"IlepneHUKYIAPHOCTH
MPSAMBIX U IIOCKOCTER" 1
"VYrael MeXy NpSIMBIMH U
IJIOCKOCTAMHA"

45

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

46

HpI/ISMaI n-yroJibHas
Ipu3Ma,; rpaii 1 OCHOBAHUSA
IIPpU3MBI; IpsAMas 1
HaKJIOHHAas IIPpU3MBbI;




OOKOBas U MOJHAA
HOBCpXHOCTI) HpI/I3MI)I

47

[Tapamtenenunen,
IIPSIMOYTOJIbHBIN
napajuleIIenuIe U €ro
CBOMCTBA

48

[Inpamuia: n-yrospHast
nMpamua, rpaHu u
OCHOBaHUE MHPaAMUJIbL;
OO0KOBas U MOJIHAs
MOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U yCeUEHHAS
nupamuaa

49

[IpaBunbHbIE
MHOTOTPaHHHUKH: TTIOHITHE
MPaBUIILHOTO
MHOTOT'PaHHUKA;
MpaBHJIbHAS TTPU3MA U
NpaBHIIbHAS TUPAMUJIA;
MPaBHIIbHAS TPEYTOJIbHAS
MUpaMUa U MPaBUILHBINA
TeTpa’p; Kyo

50

HpeHCTaBHCHI/IC )
IIpaBUJIbHBIX
MHOT'OT'paHHUKAX: OKTa3ap,
AOACKAd AP U UKOCAdP.

51

Cummerpus B




MPOCTPAHCTBE: CUMMETPHUS
OTHOCHTEIIBHO TOYKH,
IIPSIMOM, TUIOCKOCTH.
DNeMEeHTbl CUMMETPUH B
MUpaMUIax,
napaJuleenumnesnax,
MPAaBHIIBHBIX
MHOTOTpaHHHKaX

52

Brruncnenune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTMarOHAJN, YTJIbI

53

[Tmomane 6oxoBOM
MOBEPXHOCTH U MOJHOU
MOBEPXHOCTH MPSIMOi
MPU3MBI, TUIOIIA/Ib
OCHOBaHMH, TEOpEMa O
OOKOBOI MOBEPXHOCTH
NPAMOUN MPU3MBbI

54

ITmomans 0OKOBOI
MMOBEPXHOCTH U
MMOBEPXHOCTH IIPABHIIbHOM
MHPaMHM/JIbI, TEOpEMaA O
omaa 0OKOBOU
MOBEPXHOCTU yCCUEHHOU
MTUPAMUIBI

55

KonTtponsHas pabota o
teMe "MHororpaHHuku"




56 IMousarue 06 06bEMe 1
57 O06bEM TUpamMuIbl 1
58 | OOBEM nupamuibl 1
59 O06bEM TUpamMuabl 1
60 | OOBEM mupamuIbl 1
61 OO6BEM MTpU3MBI 1
62 O06BEM TPU3MBI 1
63 | OOBEM MpU3MBI 1
KonTposbnas pabora no
64 TeMe "OOBEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpEeHuUE, 0600IICHNE
65 cHCTEeMAaTH3aIns 3HaHUH. |
[ToctpoeHune ceueHuii B
MHOTOTPaHHUKE
[ToBTOpEeHUE, 0000IICHNE
CHCTEMAaTHU3alis 3HAHUH.
Brrunciienue paccTosHUM:
66 MEXy BYMS TOYKaMH, OT |
TOYKH JI0 MPSIMOMU, OT TOUKH
710 TJIOCKOCTH, MEXKIY
CKPEIIUBAIOIIMUMHUCS
MPSIMBIMU
67 HroroBast KOHTpOJIbHAS |

pabota




68

[ToBTOpenue, 0600IICHNE
CUCTEMaTU3alus 3HAHUHN.
Beruncnenue yrios: Mexnay
CKpELIUBAIOIIUMUCS
MPSIMBIMU, MEX]Ty IPSIMOM U
IJI0CKOCTBIO, ABYTPAHHBIX
YIJIOB, YTJIOB MEXIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68




11 KVIACC

Ne

n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHusi

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

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

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

N3obpaxenue chepsl,
1apa Ha IIOCKOCTH.
Ceuenus mapa

[Mununaapuyeckas
IIOBEPXHOCTb,
oOpazymomiue
LWJINHAPUYECKOH
IIOBEPXHOCTHU, OCh
LUAJIMHIPUYECKOU
IIOBEPXHOCTH

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




OOKOBasi IOBEPXHOCTbD,
oOpa3yroias 1 oCh;
TUI0IIa s OOKOBOH 1
IIOJTHOW ITOBEPXHOCTH

N3o06paxenue
LWIMHpA Ha
IJI0CKOCTH. Pa3BépTka
nunuHapa. CeyeHus
LHWIMHIpA
(TTOCKOCTHIO,
MapasieIbHON WU
MEPIEHIUKYIIIPHON OCH
IUAJTUHIPA)

Konnueckas
TTOBEPXHOCTb,
oOpazyromue
KOHHYECKOM
MMOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON
MMOBEPXHOCTHU

Konyc: ocHOBaHuE 1
BepIlnHa, 00pa3yroras
M OCh; IUIOIA/b
OOKOBOI M MOJIHOM
MMOBEPXHOCTHU

VY ced€HHBIN KOHYC:
oOpa3ymollue 1 BbICOTa;




OCHOBAaHUA U OOKOBAas
IIOBEPXHOCTh

10

N300pakenue KoHyca
Ha IUJIOCKOCTH.
Pa3Béprka KoHycCa.
Ceuenus koHyca
(TIOCKOCTHIO,
napasieabHON
OCHOBAHUIO, U
IJI0CKOCTBIO,
MPOXOSIIEH yepe3
BEPIIHHY)

11

KomOunamus ten
BpAIICHHS U
MHOTOTPaHHUKOB

12

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

13

ITousarue 00 00BEMeE.
OCHOBHBIE CBOMCTBA
00BEMOB Tenn

14

O0BEéM nuIMHIpA,
KOHYyca




15

O0BeM mapa u
ionaab chepsl

16

ITooOHbIE Tena B
MIPOCTPAHCTBE.
CoOTHOIIIEHUS MEXKTY
IIOIIAIMH
ITIOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX
Tel

17

KonTpossnas pabora no
Temam "Tema
BpamieHus" u "O0beMbl

n

TEI

18

Bekrtop Ha miockocTu u
B IIPOCTPAHCTBE

19

CrnoxeHue u
BBIYUTAHHUE BEKTOPOB

20

SHWHQKCHHCBCKTOPaHa
YHCJI0

21

Pasnoxxenue Bekropa 1o
TpEM HEKOMILIAHAPHBIM
Bektopam. [IpaBuio
napajuiefienuneaa

22

Pemenue 3amay,
CBSI3aHHBIX C
MIPUMEHEHHUEM MPABUII




JNEUCTBUN C BEKTOPAMHU

23

[IpssMmoyronpHas
CUCTEMA KOOPJHHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreitmme 3anaun B
KOOpAMHATAX

24

Yron mexny
BekTopamu. CkanspHoe
MIPOU3BEJICHNE
BEKTOPOB

25

Brruncnenue yrios
MEXKy MPSMBIMU U
IJIOCKOCTSIMU

26

KoopaunatHo-
BEKTOPHBINA METOJI ITPH
pelieHuu
reOMETPUUECKUX 3a/1a4

27

KounTponsnas pabora no
Teme "BekTopsl 1
KOOpPJIMHATHI B
npocrpanctae"

28

IToBTOpEHME,
o0o01ieHune u
CUCTEMaTHU3aIus
3HaHuM. OCHOBHBIE




¢burypsl, $hakTsl,
TEOpeMBI Kypca
TUTAHUMETPUHU

29

IToBTOpEHNME,
o0obuieHne u
CUCTeMaTH3aIus
3HaHUNU. OCHOBHBIE
¢burypsl, GakThl,
TEOPEMBI Kypca
IJIAaHUMETPUU

30

[ToBTOpEHME,
000011IeHNE U
CHCTEeMaTH3aIus
3HaHUN. 3agaun
IJTAHUMETPUU U METO/IbI
UX pEeIICHUs

31

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTH3aLH
3HaHUN. 3agaun
TJIAHUMETPUH U METOIbI
UX pelIeHUs

32

IToBTOpEHME,
0000111EHNE U
CUCTEMaTHU3aIus
3HaHui. OCHOBHBIE

¢burypsl, GakTsl,




TEOPEMBI Kypca
CTepEOMETPUH

33

Hrtorosast KOHTpOJIbHAS
pabora

34

IToBTOpEHME,
o0oO11ieHne u
CUCTeMAaTH3aIus
3HaHUHN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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