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INOACHUTEJIBHASA 3AIIMCKA

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPHH Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus OO0YyCIIOBJIEHA MPAKTUYECKONM 3HAUYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOyUYEHHs] TE€OMETPUU B HAINPABJICHUH JIMYHOCTHOTO
pa3BuTHs oOydaromuxcs, ¢GopMHUpoBaHUs (YHKIHMOHATIHLHOM MaTeMaTHu4ecKou
TPAaMOTHOCTH, U3YUYCHUS NPYTUX YICOHBIX AUCIUIUIHH. Pa3BuTne y o0ydaromuxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHUU TCOMETPHUUYECKUX
aOCTpaKkIlfii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MaTeMaTUYeCKOM HAyKOW SIBJICHHM M MPOIECCOB pEaIbHOTO MHUPA, MECTe
T€OMETPUHU B CHCTEME HAYK W POJIM MAaTEMAaTHYECKOTO MOJACIUPOBAHUS B HAYIHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHHUS
yYaIUXCs, a TaKKe KauyeCTB MBIIUICHUSA, HEOOXOMMMBIX ISl aJamnTalid B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust siBAsieTCS OAHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHsA, Tak Kak OOECrneYyMBaeT BO3MOXXHOCTb H3Y4YEHUs Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOW HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MbIUIeHHE, (GOpMUpPyEeMOe NTPH H3YYEHHH OO0y4YaroIIUMUCS
MOHSATUHUHBIX OCHOB T€OMETPHUH U TIOCTPOCHUHU LIETIOYKU JIOTUYECKUX YTBEPKICHUMN
B XOJI¢ pCIIEeHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTAaTh M OIPOBEpPraTh
THIIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHHne OpUeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX JesATeNbHOCTH 4YesioBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaKEHHUSI OKPYXKAIOIIETO MHpPA, YCJIOBHUE YCIEUTHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpa3oBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWe  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIUHSAET pa3Hble BUABI y4EeOHOM U TPYIOBOM NIE€ATEIHLHOCTH,
SBJIIETCSI OJHUM W3 TMPO(PECCHOHATBHO BAXKHBIX KAdyeCTB, MOITOMY aKTyajbHa
3a7adya (GOPMHUPOBAHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOITOTOBKE K MPAKTUUECKOU JEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 6a3oBoM
ypoBHE 0OyueHus — 001meoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHus U
WCIIOJIb30BAHUSI CUCTEMATUYECKUX TE€OMETPUYECKMX 3HAHUM W JCUCTBUH,



CHeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJOHKEHNUs 00pa3oBaHMsI
10 CIIEUAIBHOCTSM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIO0Ib30BAaHUEM I€OMETPUHU.

[TporpaMMa mno reoMerpur Ha 0a30BOM YPOBHE IIpeJHA3HAUYECHA IS
00y4aroluXxcs CPeAHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHUIM
Ha YpOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3zom, oOydaronuecs: Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIME MAaTEMaTUUYECKHE YMEHUS, CBSI3aHHBIC
CO CHEIU(pUKON TreoMETpUM U HEOOXOAMMBIE IJIsl JKU3HM B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO OoJjee
riyOOKO, €cliM B JalbHEWIIEM BO3HHKHET HEOOXOJMMOCTh B TE€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmKeHre LelnM OCBOECHHS IPOrpaMMbl 0OECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [IpuopuTeTHBIMM 3ajadyamMu  OCBOEHHA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opMupoBaHue mNpeaCTaBIECHUS O TEOMETPUM KaK 4YacTH MHPOBOM

KYJBbTYPBI U OCO3HaHUE €€ B3aUMOCBS3H C OKPYKAOIIUM MUPOM;

e (opMHpOBaHME MpPEACTAaBICHUS O MHOTOIPAHHUMKAX M TejJaxX BpallleHUs
KaK O BaXHEHIIMX MAaTeMATHYECKUX MOJEISX, MMO3BOJSAIOIINX ONKCHIBATH
Y U3y4aTh pa3HbI€ ABJICHUS OKPY>KAIOUIEro MUPA;

e (opmMupoBaHMe yMEHHs paclo3HaBaThb Ha YepTEkKax, MOJAEISIX U B
peaIbHOM MHPE MHOTOI'PAHHMKH U TeJla BPALCHUS;

e OBJIaJICHUE METOJIaMHU PEIICHUS 3a/1ay Ha MOCTPOCHMSI Ha M300paMeHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSIMH O
MHOTOTPAaHHHUKAX M TeJaX BPAILLECHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE  aNrOPUTMaMM  pEUIEHUS  OCHOBHBIX  THUIOB  33J]ay;
dbopMUpOBaHHE YMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJIeHHs B XOJI€ PEIIEHUs CTEPEOMETPUYECKUMX 3aJady U 3a7ad C
MPaKTUYECKUM COEPKaHUEM;

e Dpa3BUTUE  MHTEIUIEKTYaJbHBIX U  TBOPYECKUX  CIIOCOOHOCTEH
oOyyarolmuxcs, MO3HABaTEIbHOM  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHHUS;

e (opmupoBaHue GyHKIIMOHATBHOMN TPaMOTHOCTH, peNeBaHTHOU
r€OMETPUU: YMEHUE pPaclo3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsiX M MpPHU H3YyUYEHUU IPYTHMX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (OpMYyIUpOBaTh KX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh FTEOMETPUUYECKUE MOJIETH, TPUMEHSATH OCBOCHHBIM
r€OMETPUYECKUN ammapar JUisl pPEelIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH ITOJYYEHHBIE PE3YIIbTATHI.



OTnMYUTENHEHON OCOOCHHOCTHIO MPOTrpaMMbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpEOMETpUM B Hayalle €ro Mu3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONPEICIEHHBIM 00pa30oM opraHu30BaHHast paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHUYECKOTO H MPOCTPAHCTBEHHOTO
MBIIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
NanbHENIIeMy U3YUYEHUIO MPEeaMeETa.

[Ipeanoutenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCs B Kypce€ CTEPEOMETPUM IPOBOJMUTCS 3a CYET pelIeHus 3a7ady Ha
CO3JaHMEe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJad Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHbIMH oOOpa3amu. Co3naHue oOpa3a HPOBOAUTCS C ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HAIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copepikarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble U MJIOCKOCTHA B IPOCTPAHCTBE», « Tena BpaleHus»,
«BeKTOpbl 1 KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUI
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero oopa3zoBaHusl.

Conepxxanue o0Opa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yibTaTaM
OCBOEHHUsl pabodeil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPHUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE€ 3HAHUS BKIIIOUAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4aroluxcs, pacuupsis U
yrayOnsis e€, o0pasyst MpoYHble MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha n3yuenne reomerpun orBoaures 2 yaca B Henemo B 10 kimacce u 1 gac B

Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.
ATTecTanus MpOXOUT B BUJIE KOHTPOJIBLHON pabOThI



COJEPKXAHUE YYEBHOI'O KYPCA

10 KJIACC

BBenenue B crepeomerpuio 10 yacos

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUIOCKOCTb,
npoctpancTBo. I[loHsTHE 00 aKCMOMAaTHYECKOM TIOCTPOCHHH CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

Ilpsimble u 1IockocTH B mnpocrpaHcrBe. IlapamienbHOCTL NPAMBIX U
miockocrei 12 yacos

B3anMmHOE pacnosioKeHUE MPsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajuleJIbHble YW CKpeluBarommecs npsamele. [lapajuienbHOCTE MNpsAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMA CTOPOHAMH; YIoJd MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEN: IapajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX IuIockocTed. Ilpocteilmine npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaiesaenunes]; IOCTPOCHUE CEUECHU.
IepneHaMKYJISAPHOCTH NPAMBIX H IUIOCKOCTe# 12 yacos

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IINIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEePIEHAUKYJISIPHOMN MJIOCKOCTH.
Yrisl Mexkay NPAMBIMH U IJIOCKOCTAMKM 10 yacoB

VYrabel B MPOCTPAHCTBE: YIroJI MEXKAY HPSAMOW M IUIOCKOCTBIO; ABYIDAHHBIN
yroJl, JIMHEWHBIM Yroj JBYIpaHHOro yria. llepneHaukyisip M HakIIOHHBIE:
pPacCTOSIHMUE OT TOYKHM JO IUIOCKOCTH, PAcCTOSIHUE OT MPSAMOW 10 INIOCKOCTH,
npoekust (GUrypsl Ha IMIOCKOCTh. lleprneHauKyIsIpHOCTh IMJIOCKOCTEH: NMpU3HAK
NIEPIICHIUKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NepneHIuKysapax.
MHuororpannuxku 11 yacos

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIIYKIIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpanHuka. [lpusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; NMpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuleJienunes; U ero cpoucrsa. Ilupamumpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHME NMUPAMU/IbI; OOKOBAs U MOJIHASA MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yced€HHas nHupamMuaa. OJIEMEHTbl Npu3Mbl W nupamuiabl. lIpaBuibHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
MpaBUJIbHAS THUPAMUJA; NPaBWIbHAsA TPEYrojbHAs MUPAMUIA W IPABUIIbHBIN



teTpasdap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMO,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUIbHBIX MHOTOTPAHHHUKAX.

Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJIHOM TOBEPXHOCTH MPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW MHUPaAMUJIbI,
TeopeMa O IUIOMIAJAN YCEUEHHOW MUPAMU/IBI.

O0bémbl MHOTOrpanHnKa 10 yacoB

[Tonsarue 06 06bEMe. OOBEM TUPAMU/IBI, TIPU3MBL.

[lonoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMAIIMU
MOBEPXHOCTEHN, 00bEMaMu MOAOOHBIX TE.

IloBTOpEHME: cCeueHue , pacCTOsIHUE YIJIbI 4 yaca

11 KJIACC
Tena Bpamenus 12 yacos
[Munuaapryeckast IIOBEPXHOCTB, oOpa3yromue LHUIMHAPUYECKON

MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMoOBepXHOCTU. [lwnmHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
TTOBEPXHOCTH.

KoHnueckass ToBepXHOCTh, 00pa3yromye KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUWE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpa3yrolye 1 BICOTa; OCHOBAHUS U OOKOBAs TOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUaMeTp; IUIOMIAIb MOBEPXHOCTU CHEpHI.
B3auMHoe pacnonoxenue chepbl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101 ChEpPHI.

N3o06pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMOuHanuun Tem BpalleHWss W  MHOTOTPAaHHUKOB. MHOTOTPAaHHWK,
OMMMCAHHBIA OKOJIO cdepsl, cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIeHusl.

O0BémbI TE 5 yacoB

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEMeE
NPSAMOYTOJIGHOTO Tapajuleyienurnena u ciaeacTBus u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[Tomo6ueie Tena B mpoctpaHcTBe. (COOTHOIIEHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.



Ceuenust mwiMHApa (NAapajUIebHO M NEPHIEHAUKYJISPHO OCH), CEYEHUS
KOHyca (IapajijieIbHOE OCHOBAaHUIO M IPOXOJSIIEE Yepe3 BEPIINHY), CEUCHUS
niapa.

BekTopbl U KoopauHaThl B pocTpancTse 10 yacos

BekTop Ha IIIOCKOCTH U B NpocTpaHcTBe. CI0XKEHUE U BBIYMUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa HA YUCIO. Pa3ziokeHne BEKTOpa IO TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapawienenunena. PemleHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM € Bekropamu. lIpsMoyrompHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreitmme 3amaun B
KOOpJIMHATax. YTon Mexay BekropamMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Berunciienre yrioB Mexay IPsIMBIMU M IUIOCKOCTAMH. KoOpAauHaTHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.

IloBTOpEeHMe, 00001IeHUE, CHCTEMATH3AIMS 3HAHUM 7 yacoB [{uimHapuyeckas
MOBEPXHOCTh, 00pa3yIonue MUINHAPUIECKON TOBEPXHOCTH, OCh IIUIUHAPUYECKON
noBepXHOCTH. LlmnnHp: ocHOBaHMs 1 OOKOBas MOBEPXHOCTh, 00pa3yIoias u OCh;
TJI0MAb OOKOBOW M TIOJIHON TTOBEPXHOCTH.

[Tonsarue 00 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00bEME
IPSMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa U Mmiomab chepsl.

BekTop Ha miockoctu U B nipoctpancTBe. ClloKEHUE U BRIYUTAHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 9uciio. Pa3oxkeHue BekTopa mo TpéM HEKOMIUTaHAPHBIM
BekTopaM. [IpaBuio napamenenunena.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUN 00YUAIOMIErocsl Kak aKTHBHOTO
W OTBETCTBEHHOIO WI€HAa POCCHUHUCKOro OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpoLEeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMOJICHCTBOBAaTh C COI[MAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
K HCIIOJIb30BAaHMIO ITHUX JOCTH)KCHUN B JIPYrHX HayKaxX, TEXHOJOTHsiX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, HATHUYECKOrO0  TMOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUIN HAYKU U JESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYIyIIEero.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCHPUUMUYMBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTRBA.

du3nveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC TNMHUTAaHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATHH U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccud W pealn30BbIBaTh COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO HIKOJIOTHYECKON KYyJIbTYpbl, MOHHMAHHEM BIIHSHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapaKTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)KAroIel Ccpeapl, IUTAaHUPOBAHMS TIOCTYIIKOB U OIECHKH WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ACATEIHHOCTH, STaloB ¢
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI y4eOHOro IpeaMera
«MaremaTHKa XapaKTEPHU3YIOTCS OBJIaJICHHEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OeUCMEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJCcaowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornyeckue aeiicTBUS:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHYCCKUX
O00BEKTOB, IMOHATUH, OTHOIICHUN MEXIy IOHATUAMH, (OPMYIHPOBATH
ONIpE/CTICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U M
NPOTUBOpEYMs B (akTaxX, JAaHHBIX, HAOJIOJCHUSAX U YTBEPKIACHHSIX;



npeajiaraTb ~ KPUTEPUM U1 BBISIBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HamboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOATENLHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSATEIIBHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMHU, SIBICHUSMU, IIPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYIHPOBATH OOOOIIEHHS U BBIBOABI MO pe3yibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
IPEATIOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

e BBIABIATH AehUIMUTH UHGOPMALIUU, TAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJOB U (POPM TPEICTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelleHUs 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApYXHBaTh Pa3U4He€ U CXOJCTBO IMO3UIIMIA;, B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHuyecTBo:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThI, pacnpeaeNsTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJIEH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE€ IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMHU UJIE€HAMHU KOMAaH/IbI,
OIICHUMBATh Ka4€CTBO CBOETO BKJIaJa B OOILIUNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUpaTh CIIOCO0 peleHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI  Tpoiecca U
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OmnepupoBaTh NOHATUAMU: MAPAIIETBHOCT U NEPIEHANKYIAPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduimpoBare B3aMMHOE pPAaCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOT'paHHUKA, PABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PDAaHHHUKOB (IMpaMuJa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnen, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccuukanuy (BBIMTYKJIbIE M HEBBINYKIBIE MHOTOTPAHHUKW; MPABUIIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUNIEebl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CII€JOB, BBIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3a7aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABI IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMATHYECKUX 337a4 Ha BBIUYMCICHUE PACCTOSHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruucisate 00bEMBI M TIIOMIAAM MOBEPXHOCTEM MHOTOTPaHHUKOB (TIpHU3Ma,
nupamMpza) ¢ nOpuMeHeHueM (GOpMyJl; BBIUMCIATH COOTHOUICHUS MEXKIY
TUIOIIAASIMU TTOBEPXHOCTEHN, 00BbEMaMU NOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTth MNOHATHSMHU: CHMMETpPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBATH M HWHTEPIPETHUPOBATH HHPOPMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEJACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensaTs TeomeTpuueckue (HaKThl i PEUICHHS CTePEOMETPUUECKUX
3a]1a4, MPEANOIaratonX HECKOJIbKO IAroB PELICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

[IpumeHsATh HpoCTEWIINE MPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoaUTH HpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJTYYEHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh pPEalbHBIC
CUTyallUM W TPHUMEHSITh W3YyYCHHBIE TOHATHS B IPOLIECCE IIOMCKA PEIICHHUS
MaTE€MaTUYeCKH CPOPMYIHPOBAHHON NPOOIEMBbI, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallUM Ha A3bIKE T'€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapara ajireopsl; pearhb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.

11 KJIACC

OnepupoBaTh MOHATUAMM: IWJIMHAPUYECKAs TMOBEPXHOCTh, 00pa3yrolue
UAJMHIPUYECKOW  MOBEPXHOCTH;,  IIWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpasyrolue KOHHYECKON TOBEPXHOCTH, KOHYC; chepruueckasi IOBEpXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIIAPOBOM CETMEHT, OCHOBAHUE CErMEHTa, BhICOTA
CErMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO CIOS;
IaPOBOU CEKTOP.

Beruncnare  00bEMBI M IUIOMIATU  TOBEPXHOCTEH TeN  BpallleHWUs,
Tr€OMETPUYECKUX TEJI C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh MOHIATHUSMHU: MHOTOTPaHHUK, BIHUCAHHBIN B cdepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpAaIlCHUS.

BeIuucaaTh COOTHOLIEHUSI MEXKIY TUIOIIAISAMH MOBEPXHOCTEN U 00BEMaMU
MOAOOHBIX TEII.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbIONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
duryp: Buxa cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIMU: J1EKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJsApHOEC IIPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreimme reoMeTpuyecKue 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuT™MaM, MPUMEHsS
W3BECTHBIE METO/IbI IIPHU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IppuMeHATP  MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyalluH Ha S3bIKE T'E€OMETPUHM, MHCCIENOBaTh IOCTPOCHHBIE MOJECIU C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
Scool-
1 B 10 .
BEJICHUE B CTEPEOMETPUIO collection.edu.ru
5 [IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. 12 1 Scool-
[MapannenbHOCTh IPSIMBIX M IIOCKOCTEM collection.edu.ru
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 Scool-
IIOCKOCTEH collection.edu.ru
Scool-
4 v 10 1 .
[JIbl MEXAY MPSMBIMU U TJIOCKOCTSIMH collection.edu.ru
Scool-
5 MHororpanHuku 11 1 .
collection.edu.ru
Scool-
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 .
collection.edu.ru
7 IToBTOpEHME: CEUEHUS, PACCTOSHUS U YIJIbI 4 1 Scool-
P ' P r collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unppoBbIie
Ne n/m P Konrpoabnbie IIpakruueckue (unbp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Tena Bpamenus 12 Scool-collection.edu.ru
OO6BbEMBI Ten 5 Scool-collection.edu.ru
BekTopbl 1 KOOPIUHATHI B IPOCTPAHCTBE 10 Scool-collection.edu.ru
I1 , 0000 , .
OBTOPEHIE, 000 meHPuIe 7 1 Scool-collection.edu.ru
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
BBenenue B crepeomerpuio 10 yacon
OCHOBHBIE TIOHSITHSI CTEPEOMETPUH: TOUKA,
npsiMasi, INIOCKOCTh, IPOCTPAHCTBO. School
[IpaBuia u300paxeHust Ha PUCYHKaX: 1 3.09 .
. collektion.edy.ru
M300pakeHUs IJIOCKOCTEH, MapajlIeIbHbIX
NPSIMBIX (OTPE3KOB), CEPEIMHBI OTpe3Ka
[MousTHA: IEpeceKaroIuecs IOCKOCTH, 1 6.00 School-
[EPECEKAIOIINECs MPsAMast U IIOCKOCTh ' collektion.edy.ru
[MousTHSA: TIepeceKaroIIuecs IOCKOCTH, 1 10.09 School-
TepeceKaroIIrecs mpsaMas ¥ INIOCKOCTh ' collektion.edy.ru
3HaKOMCTBO C MHOTOTpaHHUKaMH, School
n300pa’keHNe MHOTOTPAaHHUKOB Ha 1 12.09 .
collektion.edy.ru
PHCYHKaX, Ha POCKIIMOHHBIX YepPTEexkaxX
HauanpHble cBeieHus 0 KyOe u miupamuze, school
uX pa3BEépTku U Mojenu. CeueHus 1 17.09 .
collektion.edy.ru
MHOT'OI'PaHHHKOB
HauanbHble cBefieHUs 0 KyOe U mupaMu/e, School
ux pa3BEpTkU U Mojen. CedeHus 1 19.09 .
collektion.edy.ru
MHOT'OIPaHHHKOB
[TousiTHE 00 AKCHOMATHYECKOM School-
1 24.09

IMOCTPOCHUHU CTCPECOMETPHUU: AaKCUOMBI

collektion.edy.ru




CTEPEOMETPHUH U CIICICTBUS U3 HUX

ITonsatue 06 akCHOMAaTUYECKOM

nmapaJijiCJIbHBIC IIJIOCKOCTHU

School-
8 MOCTPOSHUH CTEPEOMETPUU: AKCHOMBI 26.09 .
collektion.edy.ru
CTEPEOMETPHUH U CIEJCTBUS U3 HUX
[ToHsATHE 00 AKCHOMATUYECKOM
School-
9 MMOCTPOSCHUH CTEPEOMETPUU: AKCUOMBI 1.10 .
collektion.edy.ru
CTEPEOMETPHUH H CIICJCTBHUS U3 HUX
[ToHsTHE 00 aKCHOMATUYECKOM
School-
10 MIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI 3.10 .
collektion.edy.ru
CTEPCOMETPHUH H CIICJCTBHUS U3 HUX
IIpsamble U IOCKOCTH B pocTpancTBe. [lapasieabHOCTh NPAMBIX U IJI0OCKoOcTel 12 yacoB
B3anMHOe pacrnoioxKeHne NpsSMbIX B
1 MIPOCTPAHCTBE: TIEPECEKAIOIINECS, 8.10 School-
MapajuIeNbHbBIC U CKPEIIUBAIOIINECS ' collektion.edy.ru
psIMbIe
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B
12 IPOCTPAHCTBE: NapajelbHble IPsSMbIE B 10.10 School-
MPOCTPAHCTBE; MAPAIIEIBHOCTD TPEX ' collektion.edy.ru
MPSIMBIX
[TapannenbHOCTh NPSMBIX M IUIOCKOCTEH B school
13 npoctpaHcTse: [lapanienbHOCTh NPsAMOiL U 15.10 .
collektion.edy.ru
IUIOCKOCTH
14 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU 17.10
15 VYron Mexay npsiMbIMU B IPOCTPAaHCTBE 22.10
16 v 24.10
TOJI MEX]ly PSIMBIMH B IPOCTPAHCTBE
y p pocTp 1 ueTB.
[MapanienbHOCTh MIOCKOCTEH: School-
17 P 5.11

collektion.edy.ru




18 CaoiicTBa nmapamieIbHBIX TIOCKOCTEH 1 711
[Tpocreiimme mpocTpaHCTBEHHBIE (GUTYPHI
19 Ha MJIOCKOCTH: TeTpa’p, Kyo 1 12.11 School-
- TETPAAP, XY, ' collektion.edy.ru
napaiesienuIe
20 [TocTpoenue ceueHuit 14.11
21 IToctpoenue ceuenuit
KonTpoabHas padora Nel mo teme
99 "IIpsiMble M MIIOCKOCTH B MPOCTPAHCTBeE. 1 1 1911 School_-
IMapanieabHOCTH NPSIMBIX U collektion.edy.ru
JIocKocreit”
I[lepneHAMKYJISIPHOCTH NPAMBIX H IJIOCKOCTel 12 yacoB
[lepneHMKyIAPHOCTD NPSMOM U
23 TJIOCKOCTH: TICPIICHANKYJISIPHBIC TIPSIMBIE B 1 21.11 School-
- HCPHCHAMIYIAP P ' collektion.edy.ru
MIPOCTPAHCTBE
o4 [MpsimMble mapanienbHbIe U 1 26.11 SChOOI_—
HEePICHIUKYIISPHBIC K TJIOCKOCTH collektion.edy.ru
o5 [psimble mapaniensHble 1 1 28.11 SChOOI.-
NEePIEeHUKYISPHBIC K TTIOCKOCTH collektion.edy.ru
[Mpu3HaK neprneHIuKyISPHOCTH TPSMO 1 School-
26 1 3.12 .
TUTOCKOCTH collektion.edy.ru
[Tpu3Hak meprneH Ky IIPHOCTH IPSMOH 1 School-
27 1 5.12 .
TUTOCKOCTH collektion.edy.ru
28 TeopeMa 0 npsAMON NEepIEHIUKYIISIPHON 1 10.12 SChOOI.-
TJIOCKOCTH collektion.edy.ru
29 Teopema o TpsAMO¥t EPIICHIUKYITSPHO# 1 1212 SChOOI_—
TUTOCKOCTH collektion.edy.ru
30 TeopeMa 0 npsAMOU NepHEeH AUKYIISIPHON 1 1712 School-

IIIIOCKOCTH

collektion.edy.ru




[lepnieHquKymsp U HAKIOHHBIE:

31 paccTosiHUE OT TOYKH JI0 TJIOCKOCTH, 1 19.12 SChOOI._
. collektion.edy.ru
paccTosTHUE OT MPSIMOH 710 TFIOCKOCTH
[leprieHAUKYIISAp U HAKIOHHBIE! School-
32 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, 1 26.12 .
g collektion.edy.ru
paccTosiHue OT MPSMOM J0 TNIOCKOCTH
[TeprieHUKYIISAp U HAKJIOHHBIE:
33 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, 1 24.12.
paccTostHAe OT MPSMOM J0 TNTIOCKOCTH
[TeprieHMKYIISIp U HAKJIOHHBIE: 26.12
34 paccTosiHue OT TOYKH JI0 MII0CKOCTH, 1 1 moayr
paccTosTHUE OT MPSIMOH 710 TFIOCKOCTH
Yribl Mek1y NpAMBbIMHY M II0CKocTsAMH 10 yacoB
35 Yrasl ]i MIPOCTPAHCTBE: YTOJ MEXIY 1
IPSIMO U TUTIOCKOCTBIO
School-
36 JIByrpaHHBIi yroj, TMHEHHBIA Yo 1 collektion.edy.ru
JIBYTPaHHOTO yTJja School-
collektion.edy.ru
37 JIByrpaHHBIN yroJl, JMHEHHBIA Yroi 1
JIBYTPaHHOTO yTJja
[lepneHUKyYISIPHOCTB MIJIOCKOCTEM: School-
38 MIPHU3HAK nevpneH)menﬂpHocrn IBYX 1 collektion edy.u
TIOCKOCTEH
[lepneHUKyISPHOCTB MIJIOCKOCTEM: School-
39 MIPHU3HAK ne:pneHmemepHocrn IBYX 1 collektion.edy.u
TUTOCKOCTEH
40 [leprieHAUKYIAPHOCTH MIOCKOCTEH: 1




MIPU3HAK NEPHEHIUKYIAPHOCTH ABYX
School-collektion.edy.ru miockocreit

41 TeopeMa 0 TpEX nepHeHANKYIIApax 1 SChOOI._
collektion.edy.ru
42 Teopema o Tpéx nepreHANKYIApax 1
43 TeopeMa o TpEx nepHeHAUKYIIAPAX 1 SChOOI._
collektion.edy.ru

KounrpoabHas padora Ne2 mo remam

44 "IlepneHANKYJISIPHOCTD NPSAMBIX U 1 1
wiockocTeir" u "Yribl Mex1y
NPSIMBIMH M IJIOCKOCTSAMH"'

Mmuororpanauku 11 yacos

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC

45 3JIEMEHTHl MHOTOI'PAHHUKA, BBITYKJIbIC 1 1 School-
HEBBITYKJIbIE MHOTOTPaHHHUKH; Pa3BEPTKA collektion.edy.ru
MHOTOTpaHHHKA
[Mpu3ma: N-yrojbpHas Mpu3Ma; TpaHu U

16 OCHOBaHHS TIPU3MBI; TIPSIMasi ¥ HAKJIOHHAS 1 School-
MPU3MBIL; OOKOBasi M TIOJTHAS TIOBEPXHOCTh collektion.edy.ru
MPU3MBI

47 [Mapannenenurne, NPSMOYTOIbHbIN 1 School-
napajuiesIenuIe ] ¥ ero CBOWCTBA collektion.edy.ru
[Mupamua: N-yronpHas MupamMuIa, TpaHu

48 Y OCHOBAaHHUE NMUPaMHJIBI; OOKOBas U 1 School-
TIOJTHASI TOBEPXHOCTH TUPAMH/IBI; collektion.edy.ru
NpaBUIIbHAS U YCEUEHHAS TUpaAMKIA

49 [TpaBuIIbHBIE MHOTOTPAHHUKH: TTOHSTHE 1

MPpaBUJIILHOTO MHOT'OI'PAHHHKA; IIpaBUJIbHAA




IpU3Ma U MpaBUWIbHAS IUPAMUJIA,;
MpaBUJIbHAS TPEYToJbHAS MUPAMUTIA U
School-collektion.edy.ru npaBubHBIit
TeTpa’p; Kyo
IIpencrasnenue o MpaBUIbHBIX School-
50 MHOTOTPaHHHUKAX: OKTadIp, JOJACKaIp U 1 collektion.edy.ru
HKOCadIP.
CummeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIEHO TOYKH, MPSIMOH, IMJIOCKOCTH. School-
o1 DneMeHThl CUMMETPUU B IUpaMuax, 1 collektion.edy.ru
napaJiesienuneax, MPaBIIbHBIX
MHOTOIpaHHHKaX
52 BbrurciieHue 31eMeHTOB MHOTOTPaHHUKOB: 1 School-
pEOpa, MuaroHaH, yribl collektion.edy.ru
[Tnomaas OOKOBOI MOBEPXHOCTH U ITOJHOM
53 MIOBEPXHOCTHU MPSMON MPU3MBI, IUIOIIAIb 1 School-
OCHOBaHHUH, TeopemMa 0 OOKOBO collektion.edy.ru
MTOBEPXHOCTHU TPSMOM TTPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH TPABHIBHON MHPaMU/IbI, 1 School-
TeopeMa o IO OOKOBOM collektion.edy.ru
MOBEPXHOCTH YCEUEHHOU TTHPAMHUIBI
55 KonTtpoabHnas padora Ne3 mo reme 1 1
"MHoOrorpaHHuku'
O0bém MHOrOrpaHHuka 9 yacon
56 [TonsiTre 06 00BEMeE 1 SChOOI._
collektion.edy.ru
57 O0BEM upamMuIs! 1 School-




collektion.edy.ru

58 O0BEM TUpaMuIBI 1
School-

59 O0Be 1 .

DEM TTHPAMIAH collektion.edy.ru

60 O0BEM nupamMubl

61 O06BEM IPU3MBI

62 O0BEM npu3MBI 1 SChOOI.-
collektion.edy.ru

63 O06BEM TPU3MBI 1

64 KonrposabHasi pagora Ned mo teme 1 1 School-

"O0bEéMBI MHOTOTPAHHUKOB "'

collektion.edy.ru

HOBTOpeHI/Ie : CCUCHME, PACCTOAHUE, YIJIbI 4 gyaca

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS

. . School-
65 3HaHui. [loctpoenue ceuenuii B 1 .
collektion.edy.ru
MHOTOTPaHHHUKE
Beruucnenue paccTossHAN: MEXY IBYMsI
66 TOYKaMH, OT TOUKH JIO MPSMOI1, OT TOUKHU 1 School-
JI0 TUTOCKOCTH, MEX]Ty CKPEIIUBAOIIIUMUCS collektion.edy.ru
MPSIMBIMH
School-
67 WroroBas koHTpoJsibHas paboTa 1 1 )
collektion.edy.ru
[ToBTOpEeHME, 0600IIEHNE CHCTeMAaTHU3 AN
3HaHUU. BpruncieHne yrioB: Mexay School
68 CKPEIIUBAIONIUMHCS IPSIMBIMHI, MEXK] 1 i
P . P Y collektion.edy.ru
MPSIMOI U TUTOCKOCTBIO, IBYTPAHHBIX
VTJIOB, YTJIOB MEXY IJIOCKOCTSMHA
OBUIEE KOJIMYECTBO YACOB I1O0 68 5 0

[TPO'PAMME




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Nen/m  Tema ypoka Kontpoabubie IlpakTnueckme Aara unpposbie
Bcero u3yyeHHsi o0pa3oBaTebHbIE
padoThbI padoThI pecypen
Tena Bpamenus 12 yacon
1 Cdepa u map: HeHTp, pajnyc, THaMeTp; 1 3.0
TUTOMIA/Tb TTIOBEPXHOCTH CHEPhI '
B3aunmHuoe pacrionoxxenue chepbl u
2 IJIOCKOCTH; KacaTellbHas IIOCKOCTh K 1 10.09
cdepe; mwromanb chepsl
N3o0pakenue cdepsl, mapa Ha
3 1 17.09
wiockoctd. CeueHus mapa
HunuHapudeckas MIOBEPXHOCTD,
4 o0pa3yromiue UIHHIPHYECKON ) 1 24.09
MOBEPXHOCTH, OCh IIMIIUHIAPUYECKON
MOBEPXHOCTHU
unuaap: ocHOBaHUS B OOKOBast
5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 110
TJI0IIA b OOKOBOM M MOJTHOM '
MOBEPXHOCTHU
N300parkenne mUIMHAPA HA MIOCKOCTH.
6 Pazeéprka mmimaapa. Ceuenus 1 8.10
THHIPa (TUIOCKOCTRIO, MapauIeIbHOR '
WM TIePTIICHIUKYIISIPHOW OCH IIIIUHAPA)
7 Konnueckasi moBepXHOCTh, 00pa3yroIme 1 15.10

KOHHYECKOM IMOBEPXHOCTHU, OCb




BCpIIMHA KOHHYECKOM IMOBCPXHOCTHU

10

11

Konyc: ocHOBaHue U BepiInHa,
o0pa3yromias 1 0Ch; IIOMAas OOKOBOM 1 1
IIOJIHOM ITOBEPXHOCTHU

Y ceu€HHBIM KOHYC: 00pa3yroIIue 1
BBICOTA; OCHOBAHMS K OOKOBas 1
MTOBEPXHOCTh

N300paxeHne KoHyca Ha TIOCKOCTH.

Pa3Béprka konyca. CeueHus KoHyca

(TUTOCKOCTHIO, MapajuIeIbHON 1
OCHOBAHUIO, U MIIOCKOCTBIO, MMPOXOIAIIEH

yepes BEepIINHY)

KoMOuHamust Ten BparieHus u
MHOTOI'PAaHHUKOB

22.10

5.11

12.11

19.11

12

MHoOrorpaHHuK, OIMCaHHBIN OKOJIO
cdepsl; chepa, BIMCaHHAs B 1
MHOTOTPaHHUK WJIM B TEJIO BPALCHUS

26.11

13

O0BEMBI TEJ 5 yacoB

ITousarue 00 00néMe. OCHOBHEIE 1
CBOMCTBa 00BEMOB TEI

3.12

14
15

O0BEM IUIMHApa, KOHYCa

O06BEéM mapa u miomaas cheps 1

10.12
17.12

16

[TogoOHBIE TENa B MPOCTPAHCTBE.
COOTHOIIICHHS MEXY TUIOIAIIMHU 1
MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEI

24.12
1 mouryr.

17

KonTpoubHnasi padora Ne2 mo remam
"Tesa Bpamenus' u "O0bembI TEq"

BexTopsl B npocTpancTie 10 yacos




18

BekTop Ha MI0CKOCTH ¥ B IPOCTPAHCTBE

19
20

CrnokeHne U BEIYUTAHHE BEKTOPOB

YMHOKEHNE BEKTOPA HA YUCIIO 1

21

22

23

Pa3nosxeHue BeKkTOpa 10 TpEM
HEKOMIUIaHAapHBIM BekTopam. [IpaBuiio 1
napaJuesenunesa

Pemmenue 3aay, CBSI3aHHBIX C

MIPUMEHEHUEM MpaBUJI ACHCTBUH C 1
BEKTOpaMHU

[IpsimoyronbHas cucTeMa KOOpAUHAT B

npoctpanctse. KoopauHaThel BEKTOpA. 1
[Tpocreiimue 3agaun B KOOpAUHATaX

24

VYron mexny Bekropamu. CKansipHoe
MIPOU3BEICHUE BEKTOPOB

25

26

Brluucnenue yrioB Mexy NpsIMbIMUA U
IJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIM METO IIPH
PELICHUU T€OMETPUYECKUX 3a1a4

27

KonTposbHnas padora Ne3 no teme
"BeKTOpBI U KOOPAMHATHI B 1 1
npocrpancrse"

28

29

HOBTOpeHI/Ie, 00001IEHMEe ¥ CHCTEMATH3AIUsl 3HAHUM.7 YacoB

[ToBTOpeHnue, 0600IIeHNE U
cucremaTtu3anus 3HaHuil. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
TUITAaHUMETPUH

[ToBTOpeHnue, 06001IeHNE U
cucreMaTu3anus 3HaHui. OCHOBHBIC




burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPUH

[ToBTOpeHnue, 0600IICHNE 1

30 cHUCTeMaTU3allus 3HaHUH. 3a1aun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpEeHME, 0000IICHUE U

31 cucTeMarTu3alns 3HaHi. 3agaun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHSI
IToBTOpEHHE, 0000IICHUE 1

39 cucremaTusaius 3Hanuii. OCHOBHBIE 1
burypsl, paxThl, TEOPEMBI Kypca
CTEPEOMETPUHU

33 HroroBast KoHTpoIbHAs paboTa 1

34 [ToBTOpenue, o6o0IICHNE U 1
cHUCTeMaTU3alMsl 3HAHHUI

OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA
KoHTposbHbIE U caMOCTOSATENbHBIE PA0OTHI 110 YYEOHUKY C UCIIOIb30BAaHUEM

School-collektion.edy.ru

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

bubaunoreka IIOK ;School-collektion.edy.ru






