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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma yueOHOTO Kypca «l'eomeTpusi» 0a30BOTO YPOBHS IS
oOyuarommmxcst 10 —11 wmaccoB paspabotana Ha ocHoBe DeneparbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CPEIHETo 00Imero oopa3oBaHus,
c yu€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TPEIBSIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHMIO, W TPAIUIUKA POCCUHCKOTO OOpa30BaHUS.
Peanm3amus mporpammbl oOecriednBacT OBJIaICHUE KIFOYEBBIMUA KOMIICTCHIIMSIMH,
COCTaBIISIIONMMH OCHOBY JIJII CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIICKYJIbTYpHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTU 00YYaIOUTUXCSl.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TE€OMETpUM Ha YPOBHE CPEIHEro oOIIero
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpPEAMETHBIX U
PEIMETHBIX PE3yJIbTaTOB OOyYEHHs] T€OMETPUU B HAIpPaBICHUH JUYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHpOBaHUA (YHKIIMOHAIBHON MaTeMaTH4eCKOM
IPaMOTHOCTH, U3YYEHUS JIPYTUX YYeOHBIX JUCIUIUIMH. Pa3BuTHe y 00ydaromuxcs
NPaBUWIbHBIX MPEACTABICHUN O CYIIHOCTH U TMPOUCXOXKIECHUU TE€OMETPUUECKUX
abcTpakuui, COOTHOLIEHUH PEATBHOTO M HUICAIBHOTO, XapaKTepe OTpaKeHUs
MaTeMaTH4YeCKOW HAyKOW SBJIEHUA M NPOLECCOB PEAJbHOI0 MHpa, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMATUYECKOTO MOJAECIUPOBAHUS B HAYYHOM
MO3HAHWUU U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
YVUAIIMXCS, a TaKXe KAueCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

I'eometpusi siBnsieTcss OJHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEIrO
oOmero oOpa3oBaHMs, TaK Kak OOECIEYMBAET BO3MOXKHOCTb M3YyYEHHUS Kak
JUCLUUIUINH €CTECTBEHHO-HAYYHOM HAINIPaBIEHHOCTH, TAK U TYMaHUTApPHOI.

Jlormueckoe MbIIIEHHE, (OPMUPYEMOE MPU H3YYEHHH OO0Yy4YarOUUMUCS
MOHATUIHBIX OCHOB F€OMETPUU U MOCTPOCHUU LETIOYKH JIOTUUECKUX YTBEPKIACHUN
B XOJIE PEIICHHUS T€OMETPUUYECKUX 3a]a4, YMEHHUE BBIABUraTh U OMPOBEPraTh
TMIIOTE3bl HEMOCPEACTBEHHO HCIIOJIB3YIOTCS MPU PEIICHUHM 337a4 €CTECTBEHHO-
HAy4HOTO IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00nacTsaX AesATeNbHOCTH yesnoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaJbHOro ObITHsA, (opMa



OTpaXXEHUsI OKPY’KAIOIIEr0 MHUPA, YCJIOBHE YCIEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpazoBanus  AeiicTButenbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BUIBl y4E€OHOW M TPYJOBOW MAESITENBHOCTH,
ABIIIETCA OJHUM U3 MPOPECCHOHATBHO BAXKHBIX KA4yeCTB, MOATOMY aKTyallbHa
3ajaya (OpMUPOBaHUSA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHJIHOCTH OOpa3HOI0 MBIIUIEHHS — CYHIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESTEIbHOCTH [0 MHOTMM HaIPaBIICHHUSM.

Llens ocBoeHus: mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o00IIeoOpa3oBaTelibHOE W OOILIEKYJIbTYpHOE pPa3BUTHE
oOydaroruxcst  yepe3  oOecredyeHWE  BO3MOXKHOCTHM  NPUOOPETEHHS U
UCIIOJIb30BAHUSI CUCTEMATHYECKMX TEeOMETPUYECKUX 3HAHUW U JIeHCTBHUIA,
cnenu@UUHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJOHKEHHST 00pa3oBaHuUs
0 CTIEIMAIBHOCTSIM, HE CBSI3aHHBIM C MIPUKJIAAHBIM UCIIOIb30BAHUEM F€OMETPHUHU.

[Iporpamma 10 reomeTpur Ha ©0a30BOM YpOBHE TMpeHA3HAYEHA JJis
00ydaromuxcsi CpeAHEH IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUN
Ha ypOBHE OCHOBHOro 001iero oopazoBanusi. Takum o0pa3zoM, oOydaroiiuecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIME MAaTEMaTUYECKUE YMEHUS, CBS3aHHbBIC
co crnenupuKoil TEeOMETpUHM M HEOOXOJUMBIC i JKU3HU B COBPEMEHHOM
oOmectBe. Kpome 3TOro, OHM MUMEIOT BO3MOXHOCTh M3YUYHUTh F€OMETPHIO OoJiee
NIyOOKO, €CJiM B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUSX B MPOGECCUOHATBHON JeATEIHLHOCTH.

JlocTmKeHHe LEea OCBOCHHMS MpOorpamMmbl O0€CIEUMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX  3aja4y. [IpUOpUTETHBIMU  3ajlayaMd  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sBISIOTCS:

o (opMupoBaHUE IPEACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOU KYJIBTYPHI
1 0OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (opMupoBaHue TpenCTABICHUS O MHOTOTPAHHHUKAX W TeJIax BpaIICHHS Kak
0 BAXHEHIIMX MAaTEeMAaTHYECKHX MOJCISIX, ITO3BOJISIONMIUX OMKMCHIBATh M
M3ydaTh pa3HbIC SBICHHUS OKPYKAIOMIETO MUPA;

o (opMupoBaHuEe yMEHHS pacro3HaBaTh HA YEPTEKAX, MOJICIISIX U B PEATbHOM
MUpPE MHOTOTPAHHUKH U TeJia BPAILICHUS,

e OBJIQJICHUE METOJAaMHU PEIIEHHUs 3aJlad Ha TMOCTPOCHUS Ha H300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

o (QopMupoBanue yMeHHS OMNEPUPOBATH OCHOBHBIMH  TOHATUSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBaMU;

o OBJIAQJICHUE AJTOPUTMAMU PEIICHUS OCHOBHBIX THUITOB 3a7a4; ()OPMHUPOBAHUE
YMEHHUSI TIPOBOJUTH HECJIOXKHBIC JOKAa3aTeIbHBIC PACCYKICHHS B XOJE
pEIICHUS  CTEPEOMETPHUYECCKUX 3a7a4y H  3ada4 ¢ [PaKTHYECKHUM
COJIep)KaHUEM;



e Pa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEHN oOydaronmxcs,
MTO3HABATEJIbHOM AKTHUBHOCTH, WCCJIEA0BATEIBCKUX YMEHUH, KPUTUUHOCTU
MBIIUICHUS;

o (opmupoBanre (QyHKIHOHAIBHON TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHHUE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITHI, OOBEKTOB H
3aKOHOMEPHOCTEN B pPEAJbHBIX JKU3HEHHBIX CUTYyallUsIX W MPU H3YYEHUU
OpPYrMX  y4e€OHBIX  NIpPEIMETOB,  MPOSBICHHA  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYIMPOBATh UX HA SA3BIKE T€OMETPUU U CO3/]aBaTh
r€OMETPUYECKUE MOJCIIH, IPUMEHATh OCBOEHHBII TEOMETPUUECKHN anmapar
IUISl PELICHUS MPaKTHKO-OPUEHTUPOBAHHBIX 337a4, WUHTEPHPETUPOBATh M
OIICHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTHIO TPOrPAMMBI SBIISIETCS BKIIOYEHHE B KYypC
CTEpEOMETPUM B Hayale €ro H3y4eHUs 3aJad, pelIaeMblX Ha YPOBHE
MHTYUTUBHOTO NIO3HAHMs, U ONpeAeIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa Hal
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOIO M MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX MPOLIECCOB, MOTHUBUPYET K
JNAJIbHEUIIIEMY U3YyYECHUIO MTPEAMETA.

[Ipeanourenue oTnaéTcs HArISIAHO-KOHCTPYKTUBHOMY METOJy OOy4Y€HHUS, TO
€CTh TEOPETHUYECKHE 3HAHMSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BuTHME NPOCTPAaHCTBEHHBIX IPEIACTABICHUN Y
ydaluxcsi B Kypce CTEpPEOMETpPUM MPOBOAMUTCS 3a CUET pEIIEHUs 3aJad Ha
CO3/IaHHE€  MPOCTPAHCTBEHHBIX 00pa30oB W  3aJady Ha  ONEPUPOBAHUE
IPOCTPaHCTBEHHBIMH oOpazamu. Co3naHue oOpa3a HPOBOAUTCA C OMOPOH Ha
HarjasAHOCTh, a ONEpUpOBaHME O0O0pa3oM —B  YCIOBUSX OTBJEYEHHUS OT
HarJIAJHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 HCXOJIHOIO COAECPKAHUS.

OcHoBHBIE conepkaTenbHble JMHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukm», «IIpsMbIe U TIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpamieHus»,
«BekTopsl U KOOpAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUN
pacnpenenserca He TOJIBKO M0 COJIep)KAaTeNIbHBIM JIMHUSM, HO W 1O TOJaM
00yueHHs Ha YPOBHE CpeIHEro o01Iero oopa3oBaHusl.

Conepxxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJbTaTaM
OCBOEHHUS paboueil MporpamMmbl, pachpeieiéHHbBIM 10 rojaM OOy4eHus,
CTPYKTYPUPOBAHO TakuM 00pa3oM, 4YTOObI OBJAQJEHHE TI'€OMETPUYECKUMU
NOHATUSMU W HAaBBIKAMM OCYIIECTBIBUIOCH MTOCJIEI0BATEIBHO U IMOCTYNATENIBHO, C
cOOJI0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOYAINCH B
OOLIYI0 CHUCTEMY T'€OMETPUYECKUX MPEJCTaBICHUM OOydaroluXcsl, paciiupss U
yray6ssist e€, o0pa3ys MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE



Ha usyudenue reomerpun orBoauTcs 2 yaca B Heaento B 10 kiacce u 1 yac B
Heneno B 11 kmacce, Bcero 3a nBa roga o0ydenus - 102 yueOHbIX daca.

COILEPKXAHUE YYEBHOTI' O KYPCA

10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TMOHATUS  cTepeoMmeTpuu. Touka, TmpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnonokeHne NpsIMBIX B IIPOCTPAHCTBE: INEPECEKAIOIINECS,
napajuleJibHble M CKpelmuBarommecs npsMbie. [lapamienbHOCT TpsAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MApPAJUICIBHBIE MPSIMBIE B  IIPOCTPAHCTBE;
MapaJuIeIbBHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJl MEXAYy IMPAMBIMA B MPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEN: IapajuliesIbHbIE IIJIOCKOCTH; CBOMCTBA
napajiedbHbIX IIockocTei. IlpocTeiilne npocTpaHCTBEHHbIE (QUIYphl Ha
IJIOCKOCTH: TETpa’Ap, KyO, MapajuieNenume]; HOCTPOEHUE CEUCHHI.

[lepnieHIUKYIAPHOCTD NPSMOU M IUIOCKOCTH: IEPIIECHAUKYJIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IIPSMbIE MapajulesibHble W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYJISIPHOCTU IIPSAMOM M IUIOCKOCTH, TeOopemMa O NPsSMOWU
NIEPIIEHAUKYJIAPHON IIJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  ABYIPAHHBIM  Yroj, JIMHEWHBIM yroJl  JIBYTPAHHOIO  yIJia.
[lepnieHAUKyNISP M HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT TpsAMOM 10  IJIOCKOCTH,  TpOeKius  GUrypel  Ha  TUIOCKOCTb.
[lepneHaUKyISIPHOCTh  TIJIOCKOCTEH: MPU3HAK  MEPHEHIUKYISIPHOCTA  ABYX
mIockocTer. Teopema o TpEX NEPNEHIUKYISAPAX.

MHOrorpaHHUKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHTbl MHOTOTPAHHUKA, BBIMYKJIBIC
Y HEBBINYKJIBIE MHOTOIPaHHUKH; pa3BEPTKa MHOTOrpanuuka. [Ipusma: n-yrospHas
MpU3Ma; TpaHu U OCHOBAHUS MPU3MBI;, IpsiMas U HAaKJIOHHAs MPU3MBbI; OOKOBas U
IIOJTHAs ITOBEPXHOCTh MIPU3MBL. [Tapamnienenunen, MPSAMOYTOJIbHBIN
napajuiesienuie] u ero cBoucra. [lupamupa: n-yrospHas nupamMuga, TpaHd U
OCHOBaHHE MUPAMHJIbI; OOKOBAs U MOJIHAS IOBEPXHOCTh MUPAMU/IBI; IPABUIIHHAS U
yceY€HHass mnupamMuja. OJEMEHTbl MNpu3Mbl ©  nupamuabl. [IpaBuibHBIC
MHOTOTPAaHHHMKH: MOHATUE IMPABUIBHOIO MHOTOTPAHHUKA; MPABUJIbHAS MPU3MA U
MpaBWIbHAs MUpPAMHA; TpaBUJIbHAS TpPEYrojibHas NHUpaMuAa W TPABUIbHBIN
TeTpadnp; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaeka’Ip u ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.



CuMmmeTpust B NPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, IIPSIMOM,
IUIOCKOCTH.  OJJEMEHThl CUMMETPUM B NOHUPAMHAAX, Mapajuiejenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.

Bbluucienre 3J€MEHTOB MHOTOIPAaHHHUKOB: péOpa, OWaroHalld, YIJbl.
[Inomanes OOKOBOW IOBEPXHOCTH W IOJHOW MOBEPXHOCTH NPSIMOM MPU3MBIL,
IUIOIIAJb OCHOBAHMI, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTM U TMOBEPXHOCTH MPABHIBHOM MUPAMUIBL,
TeopeMa O Iulomaad yceu€éHHoM mnupamuabl. [loHstne 00 o0béMe. OOBEM
UPaMHUIbI, IPU3MBI.

[lonobuble Tena B mnpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOAISIMU
OBEPXHOCTEHN, 00bEMaMU OJOOHBIX TEJI.

11 KITACC

Tesa Bpamenus

nmmenpryeckas IIOBEPXHOCTB, oOpasyromue HUJIMHAPUYIECKON
MOBEPXHOCTH, OCh LWJIMHAPUYECKOW mMOBepXHOCTU. LlUnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTb, OOpa3ylollas M OCh, IUIOHAAhL OOKOBONW U TIOJHOU
MOBEPXHOCTH.

Konunueckast moBepxHOCTb, 00pa3yrolIue KOHHUYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHOocTU. KoHyC: ocHOBaHMe U BeplIrHa, 00pa3yromias
U OCh; IUIOMAAh OOKOBOM M TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrollye U BHICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: 1meHTp, paguyc, IUAMETP; IUIONMIAIb MOBEPXHOCTH ChEpH.
B3auMHoe pacnionoxkenue chepsl U IIIOCKOCTH; KacaTesbHas IIOCKOCTh K cdepe;
I01aab Chephl.

N3o0OpaxkeHue Ten BpallleHus Ha TJI0OCKOCTU. Pa3BEépTka uanMHIpa U KOHyca.

KomOunanuu Tenm BpalleHUss W MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
OMMUCaHHBIA OKO0JIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK, WM TEJO
BpaIllCHHUS.

[Tonsitrie 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME
IPsIMOYTOJILHOTO TMapajuienenurnena u cieactsus u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM Mmapa u miomaab chepsl.

[TogoGubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIONMIAISIMHA
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TE.

Ceuenust nuiauHApa (MapajyieIbHO M MEPIEHAMKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJAIIEE 4Yepe3 BEPIIMHY), CEUEHUS
mapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE



BekTop Ha miockocTy U B pocTpaHcTBe. CI0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOXK€EHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMIUIAHAPHBIM
Bekropam. IlpaBuno mapauienenunena. Pemenue 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIPaBWJI JACUCTBUM C BekropaMu. IlpsmoyrosbHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekrTopa. IIpocreimme 3amaum B
KOOpJMHATax. YToda Mexay BekTopaMu. CKalasipHOE MPOU3BEIEHHUE BEKTOPOB.
Brrancienne yrioB MeXay NPSAMBIMU U INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN

METOJI IIPU PEIICHNN F'€OMETPUYECKHX 3a/1a4.
IINTAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTPAMMbl Y4eOHOTO TMpeaMeTa
«MareMaTuka» XapakTepu3yroTCs:

I'paxxnanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UIMK 00YyYaIOIIEerocsi Kak akTUBHOTO
M OTBETCTBEHHOTO 4YJ€HAa POCCUUCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIUUYHBIX CTPYKTYp, SIBICHHM,
npoleayp TpaxaaHckoro oOmecTtBa (BBIOOpPHI, OMPOCHI W TP.), yYMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHH C HX
GYHKIUSIMHA 1 Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKOM TPaKIaHCKON WICHTUYHOCTH, YBOXKCHUS K
[POILJIOMY Y HAaCTOSIIIEMY POCCUHCKOM MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUKMCKONW MAaTE€MaTHUYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTH)KEHUW B JIPYTMX HayKaX, TEXHOJOTHsIX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JTUYECKOrO0 TOBEJIECHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUN HAyKH U JIEATeIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy MyIIETo.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHWEM K MHpPY, BKJIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHU, pacCykJICHUN;
BOCIIPUUMYHUBOCTBIO K MATEMaTUYECKUM aCTIEKTaM Pa3IUYHbIX BUIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHITh MaTeMaTHYeCKUE 3HAHUS B
UMHTEpecax 370poBoro u 6e3omacHoro odpasa KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTAaHHE, COATIAHCUPOBAHHBIN PEKUM 3aHATUM U



OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); bu3znuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHIX CHIOPTUBHO-03/J0POBUTEIBHOM
NEeSATEIbHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOJIOOMS; UHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIA BBIOOP
Oynymed mpodeccu U peaim30BbIBATH COOCTBEHHBIE IKU3HEHHbBIC IIAHBI;
TOTOBHOCTBIO U CHOCOOHOCTBIO K  MaTE€MaTUYeCcKOMy OO0pa3oBaHUIO U
caM0OOpa30BaHUIO Ha MPOTSIKEHUU BCEW >KWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

IKO0JIOTNYECKOe BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKOW KYJIbTYpbl, MOHUMAHHEM BIIHMSHUS
COLIMAJIBHO-D)KOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE NPHUPOAHONW U COLMAIBHON
Cpelbl, OCO3HAaHMEM TJIOOAIBHOIO XapakKTepa HKOJOTMYECKUX MpoOJem;
OpUEHTallUed Ha NPUMEHEHUWE MATEeMATHMYECKUX 3HAHUW [JIs peuieHus 3aaad
B 00JIaCTH OKpYXarolleld Cpelbl, IUIAaHUPOBAHUS IOCTYNKOB M OLIEHKH HX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH CPeIbl.

LeHHOCTH HAYYHOTO IO3HAHMSA:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM W  OONIECTBEHHOM  MPaKTUKH, MOHUMaHUEM
MaTeMaTUYeCKON Hayku Kak c(epbl 4YeIOBEUECKOH MAESITeNbHOCTH, ITaloB €€
pa3BUTHS M 3HAYMMOCTH JJISI PA3BUTUS LUBWIM3ALMH; OBJIAACHUEM SI3bIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEIACTBOM MO3HAaHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIISITh IPOEKTHYI0 M HCCIENOBATENBbCKYIO JIESITEIBHOCTD
WHJVBUAYaIIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yJbTaThl OCBOEHHUS MpPOrpaMMbl Y4EOHOTO MpeaMera

«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM
YHUBEPCAIBHBIMU HO3HABAM EJIbHLIMU OCUCMBUSAMU, VHUBEPCATbHLIMU
KOMMYHUKAMUBHLIMU oelicmeusmu, VHUBEPCAIbHLIMU pecysmusHbIMU
oeticmeusimu.

1) Vhueepcanvuvie noznasamenvhule oeticmsus, obecneuusaiom

Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 0OYUaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSA — OKpYJcarwjeco  Mupa,  HpUMeHeHUue  JI02UYECKUX,
UCCIe008ameNbCKUX onepayull, yMmeHut pabomams ¢ ungopmayueti).

ba3oBble jornvyeckue aeicTBUs:



BBIBJIAITE U XapaKTEPU30BaTh CYILIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHITHHA, OTHOIIEHWH MEXIy HOHATUAMU; (HOPMYIUPOBATH
ONPENEJICHUs]  NOHATHMW;,  YCTAHABIMBATH  CYLIECTBEHHBIM  IPU3HAK
KJacCu(pUKalMK, OCHOBaHUS JJs OOOOIICHHWS M CpaBHEHHS, KPUTEPHUH
IIPOBOJMMOIO aHAJIN3a;

BOCIPUHUMATh,  (GOPMYyIUpPOBaTH U  MPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEpAUTENbHbIE M OTPULIATENbHBIC, €IUHUYHbIC, YacTHbIE M OOIIuE;
YCIJIOBHBIE;

BBISBIISTD MAaTeMaTU4eCKUEe  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBOpeursi B (akTax, [aHHBIX, HAOMIOACHUSX M YTBEPKICHUSIX;
[peiaratb KpUTEPUU U1l BBIABICHHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHNIA;
JeJaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
VUHIYKTUBHBIX YMO3AaKIIOUCHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

POBOJINTH CaMOCTOSITEIIEHO JI0Ka3aTEIbCTBA MaTeMaTUYeCKUX
YTBEPKJICHUN (TpsiIMble M OT MPOTHUBHOIO), BBICTPAUBATH apryMEHTAIUIO,
OPUBOJUTH TPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

BBIOMpATh CHOCOO pemieHus y4deOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PpEIICHHUA, BHIOUpATh HanboNee MOAXOMANUNH C Yy4ETOM
CaMOCTOSTENIbHO BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIIEIOBATEILCKUM WHCTPYMEHT IMO3HAHUS;
(GopMynMpoBaTH BONPOCHI, (UKCUPYIOIIHE MPOTUBOPEUHE, MPOOIIEMY,
yCTaHaBJIMBAaTh  MCKOMOE ®W  JaHHOe, (OpPMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIIEHO CIUTAHUPOBAHHBIN YKCIIEPUMEHT, UCCIICIOBAHNE
0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa, SIBIICHUSA,
nmpolecca, BBISIBJICHUIO 3aBHCHUMOCTEH MEXIAY OOBEKTaMH, SBICHUSMU,
IpOLIeCCaMu;

CaMOCTOSTENbHO (HOPMYTUPOBATh 00OOIIEHUS W BBIBOJBI O pe3yjbTaTam
POBENEHHOTO HAOIOJEHUS, HCCIEAOBaHUS, OIICHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHI;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIlecca, a TaKKe BBIIBUTATH
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmaumeii:

BBISBIIATH Me(OUIMTHI WH(OPMAITUH, TaHHBIX, HCOOXOIUMBIX JIJII OTBETA Ha
BOIIPOC U TSI PEIICHUS 3a/1auu;

BBIOMPATHh HHPOPMAIIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMAIHIO PA3TUYHBIX BUJIOB
1 (opM MpeCTaBICHUS;



e CTPYKTYpHUPOBaTh WH(OPMAIIMIO, MPEJICTABIATh €€ B Pa3IUYHbIX (popmax,
WUTIOCTPUPOBATH TpapuuecKH;

e OIICHUBATH HaJIEXKHOCTh uHbOopMaIuu 1o CaMOCTOSITENIbHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.
2) Vuueepcanvnvle KommyHuxamuenwle oeticmaus, obecneuusaiom
cPopMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.
OO0menne:

e BOCIPUHUMATH U (DOPMYJIUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMHU
U [eJIsIMHA OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHUS
B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, JaBaTh IMOSCHECHHS IO XOAY PEIICHHS
3a/1auyi, KOMMEHTHPOBATh TIOJYYCHHBIN PE3yJIbTAT;

e B Xoje 0OCYXJICHHsI 3a7]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
MpOoOJIEMBI, pelaeMoi 3a/Jau, BBICKA3bIBATh HJICH, HAICJICHHBIC HA TTOUCK
pPEIICHUS; COMOCTABISITH CBOM CYXKACHHS C CYXICHHSIMH JIPYTHX
VYaCTHHKOB JWajora, OOHApYKHBATh Pa3IUdMe W CXOJCTBO IIO3WIINH; B
KOPPEKTHOU opMe HopMyTHupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

e TIPEACTABJIATH PE3YJIbTAThl PEIICHUS 3a/1auH, SKCIIEPUMEHTA, UCCIISIOBaHMUS,
IIPOEKTA; CAMOCTOSITEILHO BBIOUPATh (hOPMAT BRICTYIUICHHS C YUETOM 3a7a4
IIPE3CHTAIMH U 0COOCHHOCTEH ayIUTOPHH.

CoTpyaHuvecTBo:

o TIOHMMAThb U UCIOJIH30BATH MPEUMYIIECTBA KOMAHAHOW U WHIUBUIYATbHON
paboThl MpU pEImIeHWH Yy4YeOHBIX 3a]a4; MPUHUMATHh IeJb COBMECTHOM
NEATETBbHOCTH,  IUIAHAPOBATh  OpPTaHU3AIMI0  COBMECTHOM  paboOTHI,
pacmpenenaTtb BUABI pabOT, JOTrOoBapuBaThCsA, OOCYXKAaTh TpoIecC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFOCH;

e YYacTBOBAaTh B IPymmoBbIX (hopmax paboThl (00CykaeHHs, OOMEH MHEHHIA,
«MO3TOBbIE MITYPMBD» W HWHBIE); BBINOJHATh CBOK YacThb palbOTHl U
KOOPJIMHUPOBATH CBOW JICUCTBUS C IPYTMMH YICHAMU KOMaH/IbI; OIICHUBATh
KauyecTBO CBOETO0 BKJIaJa B OOmMMUNA TPOAYKT IO  KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

3) Vuusepcanvhuvie pecynamugnwie oeticmaus, obecneyusarom
Gopmuposarue cMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTIU.
Camoopranusanus:

e COCTaBJIATH ILJIaH, aJITOPUTM PEIICHUS 3aJ]a4H, BEIOMPATh CIOCOO PEIIEHUS ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHbopmaIuu.

CaMOKOHTPOJIb:



e BIJIQJIECTh HAaBbIKAMU I[IO3HABATEIbHOW  pedlIeKCMM Kak  OCO3HaHUsA
COBEPILAEMBIX JEHCTBUI M MBICIHUTEIBHBIX MPOLECCOB, UX PE3YyJIbTaTOB;
BJIQ/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yapTaTa
pelIeHns] MaTeMaTUYEeCKOM 3aauH;

e MPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PEIICHUH 3a]a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTH Ha OCHOBE HOBBIX OOCTOSITENHCTB,
JaHHBIX, HAWJCHHBIX OIMHUOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yJibTaTa LEId U YCJIOBUSIM, OOBSICHATH
OPUYUHBI JOCTUKEHUS WM HEAOCTHXKEHUS PE3YJNbTaTOB JESITEIbHOCTH,
HAXOJUTh OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

OmnepupoBaTh MOHATUSMU: TOYKA, IPSIMasi, INIOCKOCTb.

[TpuMeHSTh aKCMOMBI CTEPEOMETPUHM M CIEACTBUS W3 HHUX TPU PEIICHUH
re€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSAMHE: MAPAIEIBHOCTD U NEPIEHINKYISIPHOCTD MPSIMBIX
U IIJIOCKOCTEN.

KnaccuduiupoBaTh B3aMMHOE pPACIIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHATUAMHU: ABYIPAaHHBIA Yroj, TPaHW ABYTPAHHOTO YA,
peOpo ABYrpaHHOTO YIUIa; JMHEWHBIA yrojl ABYTPAHHOTO YIJa; TpagycHas mepa
JIBYTPAHHOTO YTJIA.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIIBIA W HEBBITYKIIBINA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOI'PaHHHKA, TPABUIHHBIN MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIC BHJBl MHOTOTPAHHUKOB (MHpaMuja; MpHU3Ma,
MPSAMOYTOJIBHBIN NTapaJlienenunesn, Kyo).

KnaccuduiupoBaTh ~ MHOTOTpaHHHMKH,  BBIOMpasl ~ OCHOBaHUS  JUIA
Ki1accu(uKanuy  (BBIMYKIbIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPaBUIIBHBIC
MHOTOTPaHHHKH; MPSAMbIE ¥ HAKJIOHHBIE TIPU3MBI, TAPAJUICIICITUTIC IBI).

OnepupoBaTh MOHATUSMU: CEKYIIas IUIOCKOCTh, CEYCHHE MHOTOTPaHHUKOB.

OOBSACHATH MPUHILIUIIBI TOCTPOCHUS CEYCHUH, UCTIOIB3YSI METO]] CIIE/IOB.

CTpouTh CEYeHUS MHOTOTPAHHUKOB METOJOM  CIIEZIOB,  BBITIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEpPTE)KHM U3 PHCYHKOB IPOCTHIX OOBEMHBIX (QHUTYp: BUJ
CBEpXY, COOKY, CHU3Y.

Pematp 3amaun Ha HAX0XKICHUE TE€OMETPUIECKIX BEIMYUH MO o0pasiaM Hiu
QITOPUTMaM, TPUMEHSS HW3BECTHBIC AHATUTHYCCKHUE METOJbI TPH PEIICHHU



CTaHAAPTHBIX MaTEMaTUYECKUX 3a]a4 Ha BBIYMCICHUE PACCTOSIHUM MEXAY IBYMS
TOYKaMHM, OT TOYKM JAO IMpsAMOHW, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEIIHBAOIIAMUCS ITPSIMBIMH.

Pemate 3a7aun Ha HAXOXKJIEHHE T€OMETPUUYECKUX BEJIMYMH MO oOpa3laM WIH
ANTOPUTMAM, NPUMEHSAS W3BECTHBIC AHAIUTHYECKHE METOABl IPU PELICHUU
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3aJad HAa  BBIYUCICHUE YIJIOB  MEXIY
CKPCIMBAIOIIAMUCSA TPSAMBIMH, MEKIYy IMPAMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Boruncnate 00bEMBI U IUIOUIAIM MTOBEPXHOCTEH MHOTOTPaHHUKOB (IIPU3Ma,
nupaMpja) ¢ [OpUMEHEHHUEM (OpMyn; BBIYMCIATH COOTHOLIEHHSI MEXAY
IUIOIIAIIMU TOBEPXHOCTEHN, 00bEMaMU NIOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBarh NOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE;, LEHTP, OCb U
IUIOCKOCTh CUMMETPHH;, LIEHTP, OCh U IIIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBaTb W HHTEPNPETUPOBATH HH(MOpMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTekax U
pUCYHKaXx.

[IpumensaTp reomerpuyeckue (HakThl Uil PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIAraoIIuX HECKOJIBKO IIaroB PELICHHMs], €CIIA YCIOBHS PUMEHEHNUS
3a/1aHbl B IBHOM (hopMme.

[IpruMeHsaTh DpOCTEMIIME MPOTPAMMHBIE  CpPEICTBA W JIJIEKTPOHHO-
KOMMYHUMKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTh NpHUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOIE U
YKU3HH, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

IIprMeHATh MOJIy4eHHBIE 3HAHUA HaA IPAKTUKE: AHAJIU3UPOBATH pEAJIbHbBIC
CUTyallUh W IPUMEHATb HW3YYEHHBIC IIOHATHsS B IPOLECCE IIOUCKA PEIICHUs
MaTeMaTH4ecKd CHOPMYIHPOBAHHONW MPOOJEMbI, MOJAEIUPOBATh pEajbHbIC
CUTyallUn Ha s3bIKE TI'E€OMETPUH, MCCIEA0BaTh IIOCTPOCHHBIE MOJIECIU C
MCIIOJIb30BAHUEM F€OMETPUYECKHX MTOHATUH U TEOPEM, arapaTa ajreOpbl; pemarhb
IIPAKTUYECKHE 3a7a4H, CBA3AHHBIE C HAX0XKIECHUEM T€OMETPUUECKUX BEIMYHH.

11 KUIACC

OnepupoBaTh MOHATUSMU: UIMHAPUYECKAST TOBEPXHOCTh, OOpa3yrolue
MUJTUHAPUYECKOW  TOBEPXHOCTH;  ITWIMHIAP;  KOHWYECKas  TMOBEPXHOCTb,
oOpa3yrole KOHNYECKON MOBEPXHOCTH, KOHYC; cpepuueckasi IOBEpXHOCTh.

Pacnio3naBats Tena Bpamienus (IWIHHIP, KOHYC, cdepa u mmap).

OOBACHATH CIIOCOOBI OTYUYEHUS TEJ BpalLlEHUSI.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.



OnepupoBaTh NOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CEerMEHTa; IIAPOBOM CJIOM, OCHOBAHHE IIAPOBOIO CJIOSA, BBICOTA IIAPOBOTO CIIOS;
LIaPOBOM CEKTOP.

Boruncnate 00BEMBI W IUIOMIANM  TOBEPXHOCTEH Tel  BpallleHus,
re€OMETPUUYECKUX TEJl C MPUMEHEHHEM (POpMYII.

OnepupoBarh TMOHATHSIMH: MHOTOTPAHHHWK, BIIMCAaHHBIH B cdepy U
OMHCAaHHBIM OKOJIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WJIM TEJO
BpAaLlCHHUS.

BbIYUCHATE COOTHOIIEHUSI MEXIY IUIOLIAASMU MOBEPXHOCTEH U O00BEMaMU
MO00HBIX TEIL.

N3o00paxars u3zydaembie (GUTYpbl OT PYKM M C TNPUMEHEHHEM MPOCTHIX
YepPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢Guryp: Bux cBepxy, COOKy, CHU3Y; CTPOUTH CEUECHMSI TEJI BPALLCHMUS.

W3BnekaTb, HMHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HMHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HAa YepTekax U
pUCYHKaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BeInmonHATh JEUCTBUSI  CIIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHS BEKTOPa Ha YUCI0, OOBACHSITh, KAKUMH CBOMCTBAMHU OHU 00JIaJaIo0T.

[IprMeHSTh MpaBUIIO NTapajuielieUIeaa.

OnepupoBaTh MOHATUSIMU: AEKAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXAY
BEKTOPAMHU, CKAJISIPHOE MIPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTh cymMmmMy BEKTOPOB U IPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpAMH, CKaJspHOE TMPOU3BEIAEHUE, PACKIAIbIBATh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPMHAT.

[IpumensTe reomeTpudeckue (akTbhl JUIsI PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIAraolInX HECKOJIBKO IIaroB PELICHHUs], €CIIA YCIOBHS IPUMEHEHNUS
3a/1aHbl B IBHOM (hopMme.

Pemare mpocreimme reoMeTpuyecKHe 3anadyd Ha INPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemiate 3amauM Ha [10Ka3aTelIbCTBO MATEMATHYECKUX OTHOIIEHUH U
HaXOXXJIEHNE TEOMETPUUYECKHUX BEJIMUMH 10 00pa3iiaM WUiu ajaropuTMam, MpUMeEHss
M3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a/a4.

[IpumeHsaTh  TpOCTEUIIME MOPOTrPaMMHBIE  CPEICTBA W DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBomUTh mpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KW3HU, PACTIO3HABATh NIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.



HpI/IMCHHTB IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHKC. aHAJIU3HUPOBATL PCAJILHBIC
CUTyallMd W TIPUMCHATH H3YYCHHBIC IIOHATHUA B IIPOLECCC ITOMCKa PCIICHUA

MaT€MaTU4YCCKHU

TEMATHUYECKOE IINTAHUPOBAHHUE

c(hOpMYIUPOBAHHONW TMPOOIEMBI,
CUTyalldd Ha s3BIKEC TCOMETPHH,

MOJEIUPOBATh

peanbHbIC

UCCIENOBATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM F€OMETPUYECKHX MTOHATUH U TEOPEM, almapaTa areopsl; penarh
IIPAKTUYECKHE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUYECKNX BEJINYMH.

10 KUIIACC
Ne || HammeHoBanue pa3nenoB u KosmmuectBo vacos DNEeKTpOHHbIE
n/n TEM MPOrpaMMBbl Beero | Kontpon | ITpaxTuy (unpossie)
LHLIE ECKIE 00pa3oBaTeIILHBIE
paboThl | paboThI PeCYpChI
1 |BBenenue B cTepeoMeTpUIO 10
2 |IIpsiMbl€ ¥ TIJIOCKOCTH B 12 1
IPOCTPAHCTBE.
[TapannienbHOCTh NPSAMBIX U
IUIOCKOCTEN
3 |[IlepnenauKyIsspHOCTH 12
OPSIMBIX U TUIOCKOCTEMN
4 (Yrael Mexay NPSIMBIMU U 10 1
MJIOCKOCTSIMU
S |MHoOrorpaHHUKA 11 1
6 ||OOBEMBI MHOTOTPAHHUKOB 9 1
7 |[loBTOpeHue: ceueHus, 4 1
PACCTOSTHUS U YTJIbI
OBIIEE KOJIMYECTBO YACOB 68 5 0
[10 [TIPOI'PAMME
11 KIIACC
Ne | HammeHoBanue pa3nenoB u KosnmuecTBo yacos DIIEKTPOHHBIE
n/m TEM MPOrpPaMMBbI Beero |Koutpouns| TIpaktiy (mudposbie)
HEIE eCKHe oOpa3oBaTelibHbIE
paboThl || pabOTHI peCypChbl
1 |Tena Bpamenus 12
OO0BEMBI TEN 5 1
3 |[BekTopbl U KOOPAMHATHI B 10 1
IIPOCTPAHCTBE
4 [ToBTOpEeHUe, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUU




/o

HanmenoBanwue pasnenos u
TEM IIPOrpaMMBl

KonnuecTBO Yacos

Bcero

Kontpomns
HbIE
paboThI

IIpakTnu
ecKue
paboThI

DNEeKTPOHHbBIE
(rudpoBbie)
o0Opa3oBaTellbHbIC

pecypcbl

OBIIEE KOJIMYECTBO HACOB

110

[TPOI'PAMME

34

3

0

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
/11

Tema ypoka

KomnyecTBo yacoB

Bcero

KonTpon
bHBIC
paboThI

IIpakTnuec
KHe
paboThI

HU3YyUCHUA

Hata DNeKTpOHHbBIE

Qg poBbIe
00pa3oBaTeIbHBI
€ pecypchl

OCHOBHBIE MTOHATHS
CTEPEOMETPHUU: TOUKA,
npsiMasi, TUIOCKOCTb,
pocTpaHcTBo. lIpaBuna
M300paK€HUs Ha pUCYHKaX:
U300PaKEHUS IIOCKOCTEH,
napauIeTbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI
OTpe3Ka

[lonsiTus: MCPCCCKAOIINCCA
IIOCKOCTH, IICPCCCKAIOINCCA
psaMas U IJIOCKOCTb

[TonsTus: epecekaromuecs
IIJIOCKOCTH, IIEPECEKAIOIINeCs
psiMasi v IIOCKOCTh

3HAKOMCTBO C
MHOTOTPaHHUKAMH,
N300paKeHue
MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha MPOECKIIMOHHBIX
yepTexax

HauanbHble cBeieHUS 0 KyOe
Y IUpaMUe, UX pa3BEPTKUA U
moxaenu. CeueHus
MHOTOIPaHHHUKOB

HauanbHble cBeieHUS 0 KyOe
Y IUpaMUe, UX pa3BEPTKUA U




/11

Tema ypoka

KonnuecTBO Yacos

Bcero| KonTpon
bHBIE

paboThI

IIpakTnuec
KHE
paboThI

JlaTa
W3YyUYCHHUS

DNEeKTpOHHbIE
udpoBbie
00pa3oBaTeNbHBI

€ pecypchl

monenu. CeueHus
MHOTOTPAaHHUKOB

IToustue 06
AKCUOMATUYECKOM
MOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U
CIIEACTBUS U3 HUX

[Tousitue 00
AKCUOMATUYECKOM
MTOCTPOCHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUH U
CIIEACTBUS U3 HUX

[Tousitue 00
AKCUOMATUYECKOM
MTOCTPOCHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUH U
CIIEACTBUS U3 HUX

10

[Tousitue 00
AKCUOMATUYECKOM
MOCTPOSHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUH U
CIIEACTBUS U3 HUX

11

B3auMHoe pacnonoxeHue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKaroImecs,
napajuieiabHbIe U
CKPEIUBAIOIINUECS TIPSIMbIE

12

[TapannenbHOCTh IPSAMBIX U

TUTOCKOCTEH B MMPOCTPAHCTBE:

MapajuieIbHbIE IPSMBIE B
MIPOCTPAHCTBE;
[apauIEIbHOCTb TPEX
MPSIMBIX

13

[TapayuteIbHOCTE NMPSAMBIX U

TUTOCKOCTEH B MPOCTPAHCTBE:




/11

Tema ypoka

KonnuecTBO Yacos

Bcero

Kontpon
bHBIC
paboThI

IIpakTnuec
KHE
paboThI

JlaTa
W3YyUYCHHUS

DNEeKTpOHHbIE
udpoBbie
00pa3oBaTeNbHBI
€ pecypchl

[TapannenbHOCTh IPSIMOM U
IUIOCKOCTH

14

YTIIbI ¢ COHAMPaBICHHBIMU
CTOpPOHAMH

15

Yron Mexay npsMbIMHU B
MIPOCTPAHCTBE

16

Yron Mexay npsiMbIMHU B
MIPOCTPAHCTBE

17

[TapauienbHOCTH
MJIOCKOCTEN: MapalljIebHbIE
MJIOCKOCTH

18

CBoMCTBA MApAIIENBHBIX
IIJIOCKOCTEN

19

[Ipocrenmme
POCTPAHCTBEHHBIE (PUTYPHI
Ha MJIOCKOCTHU: TETPadIp, KyO,
napajuienenunesa

20

[TocTpoenue ceueHni

21

[TocTpoeHue ceueHunit

22

KouTtponbsHas pabota o teme
"[IpsimMble ¥ MIIOCKOCTH B
MIPOCTPAHCTBE.
[TapamneasHOCTh MPSIMBIX U
10cKocTen"

23

[lepnieHAUKYIJISIPHOCTD
MPSAMOM U TNIOCKOCTH:
MEPIICHAUKYJISIPHBIE TPSIMbIE
B IPOCTPAHCTBE

24

[Ipsimble nTapasnenbHbIe U
MEPIICHAUKYJISIPHBIE K
IJTIOCKOCTH

25

[Ipsimble nTapasenbHbIe U
MEPIICHAUKYJISIPHBIE K
IJTIOCKOCTH




/11

Tema ypoka

KonnuecTBO Yacos

Bcero| KonTpon
bHBIE

paboThI

IIpakTnuec
KHE
paboThI

JlaTa
W3YyUYCHHUS

DNEeKTpOHHbIE
udpoBbie
00pa3oBaTeNbHBI
€ pecypchl

26

[Ipu3nak
NEPIECHINKYJIIPHOCTH
IPSMOU U TNTIOCKOCTH

27

[Ipu3nak
MEPIECHINKYJIIPHOCTH
IPSMOU U ITIOCKOCTH

28

Teopema o npsimMoit
NIEPIECHINKYJIAPHON
IIJIOCKOCTH

29

Teopema o npsitMmon
NEPHEHIUKYIIIPHON
MJIOCKOCTH

30

Teopema o npsitMmon
NEPIEHIUKYJIIPHON
MJIOCKOCTH

31

[lepnenaukyisp u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH J0 IJIOCKOCTH,
paccTosIHUE OT NPAMOU 10
IJIOCKOCTH

32

[lepnenaukyisp u
HAKJIOHHBIE: PACCTOSIHUAE OT
TOYKH J0 TJIOCKOCTH,
pacCTOsIHUE OT MPAMOU 10
IIJIOCKOCTH

33

[lepnenaukyisp u
HAKJIOHHBIE: PACCTOSIHUAE OT
TOYKH J0 TJIOCKOCTH,
pacCTOsIHUE OT MPAMOU 10
IIJIOCKOCTH

34

[lepnenaukynsp u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH J0 IUIOCKOCTH,
pacCTOSIHUE OT MPSIMOU 10
IJIOCKOCTH




/11

Tema ypoka

KonnuecTBO Yacos

Bcero| KonTpon
bHBIE

paboThI

IIpakTnuec
KHE
paboThI

JlaTa
W3YyUYCHHUS

DNEeKTpOHHbIE
udpoBbie
00pa3oBaTeNbHBI
€ pecypchl

35

YTIIIBI B IPOCTPAHCTBE: YroJl
MEXKly IPSIMOM U
IIJIOCKOCTBIO

36

JIByrpanHsIil yrou,

JIMHENHBIN yTOJI IByTPAHHOTO

yria

37

JIByrpaHHBIN yroJI,

JIMHENHBIN yTrOJI IByTPAHHOTO

yria

38

[lepnieHAUKYISIPHOCTD
IJIOCKOCTEN: MPU3HAK
MEPIIEHAUKYJISIPHOCTHU JIBYX
IJIOCKOCTEN

39

[lepnieHAUKYISIPHOCTD
IJIOCKOCTEN: MPU3HAK
MEPIIEHAUKYJISIPHOCTHU JIBYX
IJIOCKOCTEN

40

[lepnieHAUKYISIPHOCTH
IJIOCKOCTEN: MPU3HAK
MEPIIEHAUKYJISIPHOCTHU JIBYX
IJIOCKOCTEN

41

Teopema o Tpéx
MEPIEHIUKYJIIIpax

42

Teopema o Tpéx
MEPIEHIUKYJIIIpax

43

Teopema o Tpéx
NEePHEeHANKYIIApax

44

KonTtposnbshas pabota no
TeMaMm
"[lepieHANKYASIPHOCTH
MPSAMBIX U TUIOCKOCTEN" U
"Vl MeXIy NPSIMBIMU U
IJIOCKOCTSIMH"

45

[ToHsATE MHOTOTpAaHHUKA,
OCHOBHBIE€ 3JIEMEHTBI




/11

Tema ypoka

KonnuecTBO Yacos

Bcero| KonTpon
bHBIE

paboThI

IIpakTnuec
KHE
paboThI

JlaTa
W3YyUYCHHUS

DNEeKTpOHHbIE
udpoBbie
00pa3oBaTeNbHBI
€ pecypchl

MHOTOTPAHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE
MHOTOTPAHHUKH; Pa3BEPTKA
MHOTOTPAHHUKA

46

[Ipu3ma: n-yronpHas npusMma;
TpaHu ¥ OCHOBAHMSI IPU3MBI;
npsiMasi 1 HaKJIOHHAs
PU3MBI; OOKOBAsI U MOJIHAS
MOBEPXHOCTH IPU3MBI

47

[Tapamnenenune,
PSAMOYTOJIBHBIN
MapaJyIeICIUIE] U €ro
CBOMCTBA

48

[Inpamuna: n-yrojgpHas
nupamuja, rpaHu v
OCHOBAHHE MUPAMU/IBI;
OOKOBas M MOJHAas
MOBEPXHOCTh MUPAMUJBL;
IIpaBUJIbHAS U yCEUEHHAs
nupamuaa

49

[IpaBunbHBIE
MHOTOTPaHHHKH: TIOHSTHE
PaBUIBHOTO
MHOTOTpaHHHKA; TIPaBUIIbHAS
npu3Ma ¥ IpaBUIbHAS
TUPAMHUJIA; TIPABHIIEHAS
TpeyrojbHas MupaMua u
MPaBUJIBHBIN TETpadIp; KyO

50

IIpencraBinenue o
MPaBUJILHBIX
MHOTOTPAaHHHUKAX: OKTa’/Ip,
JIOJICKAYAP U UKOCAIP.

51

CumMeTpus B IPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIIBHO
TOYKH, NPSIMOM, TIIIOCKOCTH.
DNeMEeHTbl CHMMETPUU B




/11

Tema ypoka

KonnuecTBO Yacos

Bcero| KonTtpou| IIpaktnuec
bHBIE KHE
paboThl | paboThI

JlaTa
W3YyUYCHHUS

DNEeKTpOHHbIE
udpoBbie
00pa3oBaTeNbHBI
€ pecypchl

MAPAMUJAX,
napajieIenuneaax,
MIPaBUJIbHBIX
MHOTOTPaHHHUKAX

52

Brrancnenue 2i1eMeHTOB
MHOTOTPAaHHHUKOB: PEOpa,
JMaroHau, yriibl

53

[Tnomans 60kOBOM
MTOBEPXHOCTH U MOJHOMU
ITOBEPXHOCTH IPSIMOM
IPU3MBI, IIOIIA/b
OCHOBAHUM, TEOPEMA O
OOKOBOI MTOBEPXHOCTHU
PSAMOU MPU3MBI

54

[Tnomaar 60kOBOI
MTOBEPXHOCTH M TIOBEPXHOCTH
MPaBUILHOM MUPAMU/IBI,
TeopeMa O TUIoIaau OOKOBOM
ITIOBEPXHOCTH YCEYEHHOU
UpamMUIbl

55

KoHnTtponbHas paborta o teme
"MHororpaHHuKn"

56

IToasarue 00 00OBEME

57

OO0BEM TTHUpaMHUIbI

58

OO0BEM TTUpaMHUIbI

59

OO0BEM nHUpaMuIbI

60

OO0BEM nHUpaMuIbI

61

O0BEM PU3MBI

62

O0BEM MPU3MBI

63

O0BEM NpU3MBI

64

KoutponbsHas paborta o teme
"OOBEMBI MHOTOTPAaHHUKOB"

(| (| g ] [ [ [ [ || [

65

[ToBTOpEeHue, 060061ICHNE
CUCTEMATU3aINA 3HAHUM.




/11

Tema ypoka

KonnuecTBO Yacos

Bcero| KonTtpou| IIpaktnuec
bHBIE KHE
paboThl | paboThI

JlaTa
W3YyUYCHHUS

DNEeKTpOHHbIE
udpoBbie
00pa3oBaTeNbHBI
€ pecypchl

[TocTpoenue ceueHuit B
MHOTOTPaHHUKE

66

[ToBTOpEeHue, 0600IIeHNE
CHCTEMaTH3aIMsl 3HaHUM.
Brruncienne paccTosHUM:
MEXIy JBYMSI TOUKaMH, OT
TOYKH J0 TIPSMO#, OT TOUKH
110 TUIOCKOCTH, MEXKIY
CKPEILUBAIOIIUMUCS
IPSMBIMH

67

Htorosas KOHTpOJIbHAS
paboTta

68

[ToBTOpEeHue, 006001IEHNE
CHCTEMAaTH3aIMs 3HaHUM.
Brruncnenne yrioB: MexIy
CKPEIIMBAIOIIAMUCA
NPSIMBIMU, MEXTY TIPSIMOM 1
MJIOCKOCTBIO, IBYTPAHHBIX
VIJIOB, YTJIOB MEXY
IIOCKOCTSIMH

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68 5

11 KUIACC

No
/11

Tema ypoka

KonnuecTBO Yacos

Bcero

KonTponbsHbie
paboTHhI

[IpakTueckue
paboTHI

Jlarta
M3y4YECHHUS

DNEeKTPOHHbIE
1udpoBbIe
o0pa3oBaTebHBIC

pecypcbl

Cdepa u map: uentp,| 1
pannyc, TuameTp;
TUTONIA b
MTOBEPXHOCTH Chepbl

Bzaumnoe 1
PacIoJIOKCHHE
chephl U TUIOCKOCTH;
KacaTelIbHas




/11

Tema ypoka

KonnuecTBO Yacos

Bcero

KonTtponpHbie
paboThI

IIpakTueckue
paboThI

JlaTta
U3YUYCHHUS

DNEeKTpOHHbBIE
udgpoBbie
o0Opa3oBaTeNbHbIC

pecypchl

TJIOCKOCTH K cdepe;
10111 Chepsl

N3o0pakenne
cdepsl, mapa Ha
miockoctu. CedueHust
nrapa

HunmuHapuyeckas
MOBEPXHOCT,
oOpazyrorniue
UWJIMHIPUYECKON
MOBEPXHOCTH, OCh
UWJIMHIPUYECKON
MTOBEPXHOCTHU

HuiuHAap: OCHOBaHUSA
1 OOKOBas
MTOBEPXHOCTD,
oOpazymoIas u oChb;
1011/ 1b OOKOBOM M
TTOJIHOM TTOBEPXHOCTHU

N3o6paxenue
UUJIMHIpA Ha
IJIOCKOCTH.
Pa3Béprka nunmunapa.
CedeHust IUIMH]IpA
(MJIOCKOCTBIO,
MapaJIICIIbHON WU
NEPIEHINKYJIIPHON
OCH ITUJIMHPA)

Konnueckas
MTOBEPXHOCT,
oOpazyroriue
KOHHYECKOM
MMOBEPXHOCTH, OCh U
BEpIIIMHA
KOHHYECKOM
TTOBEPXHOCTH




/11

Tema ypoka

KonnuecTBO Yacos

Bcero

KonTtponpHbie
paboThI

IIpakTueckue
paboThI

JlaTta
U3YUYCHHUS

DNEeKTpOHHbBIE
udgpoBbie
o0Opa3oBaTeNbHbIC

pecypchl

Konyc: ocHOBaHue n
BEpIIMHA,
oOpa3ylolas u och;
I01aas OOKOBOMU U
MOJIHOM TTOBEPXHOCTHU

Y CcedEHHBIN KOHYC:
obOpazymorue u
BBICOTA; OCHOBAHUS U
OokoBast
MOBEPXHOCTh

10

N3o6paxkenue
KOHYyCa Ha
IJIOCKOCTH.
Pa3BépTka KoHyca.
CeueHuns KoHyca
(TJIOCKOCTHIO,
IapajuIeIbHON
OCHOBAHHIO, U
IJI0CKOCTBIO,
MPOXOISIIEN Yepe3
BEPIINHY)

11

KomOunamms ten
BpaIllCHUS U
MHOTOTPaHHHUKOB

12

MHoOrorpaHHux,
OTNMCAHHBIN OKOJIO
ctepsr; chepa,
BIIMICAHHAS B
MHOTOTPaHHUK WJIH B
TEJIO BpalleHus

13

[MTousitue 00 00BEME.
OCHOBHBIE CBOMCTBA
00BEMOB TEI

14

O0BEM UIMHIpA,
KOHycCa

15

O0bEM mapa u




/11

Tema ypoka

KonnuecTBO Yacos

Bcero

KonTtponpHbie
paboThI

IIpakTueckue
paboThI

JlaTta
U3YUYCHHUS

DNEeKTpOHHbBIE
udgpoBbie
o0Opa3oBaTeNbHbIC

pecypchl

TI0MAaEL Chephl

16

ITonoOHkbIe Tena B
MIPOCTPAHCTBE.
CooTHomIeHUS
MEXIY TIOMAIIMU
TTOBEPXHOCTEMH,
00BpéMaMU ITOJOOHBIX
TEN

17

KoHTposnbHas padorta
o remaM "Tena
BpalleHusd" u
"OO0beMBI TENI"

18

Bektop Ha
TJIOCKOCTH U B
IIPOCTPAHCTBE

19

Crnoxenue u
BBIYUTAHUE BEKTOPOB

20

YMHOkKEHHE BEKTOPa
Ha YUCJO

21

Paznoxxenue BekTopa
10 TPEM
HEKOMILTAHAPHBIM
BekTopam. IIpaBuiio
napajieNenunen1a

22

Pemenue 3amau,
CBSI3aHHBIX C
IIPUMEHEHUEM
IIPaBUJI JEUCTBUM C
BEKTOPAMH

23

IIpsimoyrosbHas
cucTeMa KOOpJIUHAT B
IIPOCTPAHCTBE.
Koopaunatsl
BEKTOpA.
[Ipocrerimme 3amaun




/11

Tema ypoka

KonnuecTBO Yacos

Bcero

KonTtponpHbie
paboThI

IIpakTueckue
paboThI

JlaTta
U3YUYCHHUS

DNEeKTpOHHbBIE
udgpoBbie
o0Opa3oBaTeNbHbIC

pecypchl

B KOOpJAHHATAaxX

24

Yron mexay
BEKTOPAMH.
CkansipHoe
MPOU3BEICHUE
BEKTOPOB

25

Brruncnenue yrios
MEXIY MPSIMBIMHA U
TJIOCKOCTSIMU

26

KoopaunatHo-
BEKTOPHBIA METOJ
MIPU PEIICHUN
FEOMETPUYECKUX
3aj1a4

27

KoHTposnbHas padorta
1o TeMe "BekTopsl 1
KOOPJIMHATHI B
IIPOCTPAaHCTBE"

28

[loBTOpEHME,
0000111eHNE 1
CHUCTEMaTHU3aLUS
3HaHU. OCHOBHBIE
burypsl, GaxThI,
TEOpPEMBI Kypca
MJIAHUMETPUH

29

[loBTOpEHME,
0000111eHNE 1
CUCTEMATHU3aLIHS
3HaHuM. OCHOBHbIE
burypsl, GaxTsl,
TEOpPEMBI Kypca
MJIAHUMETPUH

30

IToBTOpEHUE,
000011IeHIE U
CHCTEeMaTH3aIus
3HAHUM. 3agauu




No Tema ypoka
n/m

KonnuecTBO Yacos

Bcero

KonTtponpHbie
paboThI

IIpakTueckue
paboThI

JlaTta
U3YUYCHHUS

DNEeKTpOHHbBIE
udgpoBbie
o0Opa3oBaTeNbHbIC

pecypchl

INIAaHUMCTPUH U

MCTOAbI UX PCIICHUA

31 |[loBTOpEHME,
000011IeHIE U
CHCTEeMAaTH3aIs
3HaHUM. 3aga9u
MJIAHUMETPUU U

MCTOAbI UX PCIICHUA

32 |I[loBTOpEHME,
000011IeHNE U
CHCTEMAaTH3aIHs

burypsl, GaxThI,
TEOpEMBI Kypca

CTEpEOMETPUU

3HaHui. OCHOBHEBIC

33 |[hUToroBasa

KOHTpOJIbHAs paboTa

34 |IIoBTOpenue,
000011IeHNE U
CHCTeMaTH3aIus
3HAaHUH

OBILIEE

KOJIMYECTBO YACOB

I10 [TIPOI'PAMME

34

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOILIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA




HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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