MUHUCTEPCTBO MIPOCBENIEHUA POCCUICKOM ®EJIEPAIIIN

KomuTter 00mero u npogeccuonajbHoro oopasosanusi JIeHuHrpaackoi 0061actu

opnucan: Boponassa Onera I'aTYnHCKHUNA MYHULIMIIAJIbHBIA PAHOH
Bopon &
aeBa i — MBOY "Cusepckas COLL Ne3"
YYPEXOEHUE ""CUBEPCKAS

CPEAHS:

A
OBLIEOBPA3OBATESBHAA

LUKOJA Ne
l I b r CHWNC=01862674668,
WHH=471900835793,

E=siver3@mail.ru, G=Onbra

AHaTO i

OcHoBaHMe: $1 ABAAIOCH aBTOPOM
37010 AOKyMeHTa
MecTononoxerue: mecto

noAnucaHus
Mara: 2023.10.19 09:55:53+03'00"
1

Foxit Reader Bepcusi: 10.1.

COI''TACOBAHO YTBEPX/IEHO
3amecturenb qupekTopa  Jupekrtop
o MP
Bopomnaesa O.A.
[larosa E. B. [Tpuka3 Ne 119 ot «30»
[Tpuka3 Nel19 ot «30» aBrycta2023 r.
aBrycra2023r.
PABOYAS ITPOI'PAMMA

(ID 2003990)

yueOHoro npeamerta «I'eomerpusi. Ba3oBblii ypoBeHb»

s ooygarommxest 10-11 kmaccon

rn CuBepckuii 2023



HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHOro Kypca «l'eomerpusi» 0a30BOro ypoBHA s
obOyuatromumxcst 10 —11 kmaccoB pazpadorana Ha ocHOBe DeepalibHOTO TOCYJaPCTBEHHOTO
00pa30BaTeNbHOrO CTaHJAApTa CpenHero odiero oOpa3zoBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPeOOBaHUM, MPEABABIAEMBIX K MATEMATHYECKOMY OOpa30BaHUIO, U TPaAUIUN
poccuiickoro oOpazoBaHus. Peanmuzammss nporpamMmbl  00eCHeYMBAET — OBJIAJICHHE
KJIFOUYEBBIMA ~ KOMITETEHLIUSIMH, COCTAaBIISIIOIIMMHU  OCHOBY JUJII  CaMOpPa3BUTUSL U
HETMPEPBHIBHOTO  00pa30BaHUs, IEJIOCTHOCTh OOMIEKYIbTYPHOTO, JIMYHOCTHOTO U
MMO3HABATEJILHOTO PAa3BUTHS JIMYHOCTH O0YUAIOITUXCSI.

[Ipu peanuzanuu paboueld MporpaMmbl MO TE€OMETPUM TaKKE YUTCHBI IIEJIA U 3a/1a4u
BOCIIUTATENIBHON MPOrpamMMBbl MIKOJbL, ABstomencs 4actbio OOIT OO0 mKombL.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca reOMETpUH Ha YPOBHE CpeAHEro ooiero oOpa3oBaHUs
00yCJIOBJIEHA MPAKTUYECKOW 3HAUMMOCTBIO METAIIPEIMETHBIX U MTPEIMETHBIX PE3yJIbTaTOB
oOy4eHHs] TE€OMETPHUM B HANpPABIECHUU JIMYHOCTHOTO pa3BUTUS  OOYYAIOIIMXCH,
dbopmupoBanust (PYHKIIMOHATHHOM MaTeMaTHYEeCKOW TpaMOTHOCTH, HU3YYEHHUS APYTHX
y4eOHBbIX JUCHUIUIMH. Pa3BuTue y oOydarommxcs NpaBWIbHBIX MPEACTABICHUNA O
CYLIHOCTH ¥ IPOUCXOKJIECHUU F€OMETPUUYECKUX aOCTPAKIUN, COOTHOIIEHUH PEaJbHOTO U
MJICATbHOT0, XapaKTepe OTPAKEHHsSI MATEMATUYECKOM HAYKOW SBICHHM W MPOLECCOB
peaqbHOr0 MHUpa, MECTE TE€OMETPUM B CHCTEME HAyK M POJM MaT€MaTHYECKOIrO
MOJICIIUPOBAHUSI B HAYYHOM IIO3HAHMM W B TPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHUS YYAIIUXCS, a TaK)KE KauyeCTB MBIIUICHUS, HEOOXOAUMBIX MJIs
aJlanTalui B COBPEMEHHOM OOIIIECTBE.

I'eomeTtpust siBnsieTcs OJAHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHEro OOLIEro
oOpa3oBaHMs, TaKk Kak oO0O€CIeuYnBaeT BO3MOXXHOCTh W3Y4YEHUS KaK JIUCUUILINH
€CTECTBEHHO-HAYyYHOW HAMPABIECHHOCTH, TaK U TYMAaHUTAPHOM.

Jloruueckoe MbliieHue, GOpMUpPyEMOE MPU U3YUECHUH 00yJarOIUMUCS TOHSATUHHBIX
OCHOB TN'€OMETPHHM M MOCTPOCHHUM LIETIOYKU JIOTUYECKHUX YTBEPKICHUN B XOJ€ pEUICHUS
r€OMETPUYECKUX 3a/1a4, YMEHUE BBIIBUIaTh U ONPOBEPraTh T'MIIOTE3bl HEIIOCPEICTBEHHO
WCITOJIB3YIOTCS IIPY PELIEHUU 337a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTH U3 Kypca
bu3uKH.

YMeHHue OpUEHTUPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pPOJIb BO BCEX
00JIacTAX eATeNbHOCTH YyenoBeka. OpueHTanus 4ejioBeKa BO BpEMEHH U MTPOCTPAHCTBE —
HEO00XO0IMMOE YCJIOBUE €r0 COLMAIIBHOTO OBITHS, (hOpMa OTpaKEHUsI OKPYKAIOIIET0 MHpa,
YCIIOBUE YCIICIIHOTO TIO3HAHMSI M AaKTUBHOTO NpeoOpa3oBaHusl JEHCTBUTEIBHOCTH.
OrnepupoBaHHi€ MPOCTPAHCTBEHHBIMU OOpazaMu OOBEAMHSET pa3Hble BUALI YUCOHOU U
TPYJIOBOM JESTENbHOCTH, SIBISETCA OAHUM U3 MPOPECCUOHAIBHO BaXKHBIX KaydecTs,
MO3TOMY aKTyajlbHa 3ajaya (QopMUpOBaHUs Yy OOyYarOUIMXCs MPOCTPAHCTBEHHOTO
MBIIUICHUS KaK Pa3HOBUIHOCTH OOPA3HOTO MBINIJIEHUS! — CYIIECTBEHHOTO KOMITOHEHTA B
MOATOTOBKE K MPAKTUYECKOU JIESITEIIbHOCTH IO MHOTUM HaIpPaBICHUSM.



[lens ocBoeHust mporpammbl ydeOHOro Kypca «I'eomerpus» Ha 0a30BOM YpOBHE
oOydeHus: — o0meo0pa3oBaTeIbHOE W OOIIEKYJIBTYPHOE Pa3BUTHE OOYYAIOIIMXCS 4Yepes3
o0OecrieueHre BO3MOKHOCTH TPUOOpPETEHUS ¥  HCIOJb30BAHUS  CHUCTEMATHUYECKUX
TCOMETPUUYECKUX 3HAHWA W JIEHCTBUH, CHEeNU(DUIHBIX TCOMETPUH, BO3MOXKHOCTH
YCIICIITHOTO TPOJO/DKCHHUS 00pa3oBaHWsI IO CIHEIUAIBHOCTSIM, HE CBSI3aHHBIM C
MIPUKJIATHBIM UCIIOIH30BAHUEM T€OMETPHH.

[IporpamMma mo reomerpun Ha 0a30BOM ypOBHE IpeIHA3HAYCHA AJIST 00YYarOIIUXCs
CpeIHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPYJHEHUN Ha ypOBHE OCHOBHOTO
obmero oOpaszoBanusi. Takum oOpazom, oOyuaromuecs Ha 0a30BOM YpPOBHE JIOJKHBI
OCBOWTH OOIME MaTEeMaTHYECKUE YMEHWs, CBSI3aHHBIE CO CIECHMU(PUKON TEOMETPUH U
HEOOXOMUMBbIE JUIsI JKM3HM B COBpEMEHHOM obOmiectBe. Kpome 3TOro, OHM HMEIOT
BO3MOXXHOCTh HM3yYUTh T€OMETPHUIO Oojee TIIyOOKO, €CIu B JalbHEHUIIEM BO3HHUKHET
HEOOXOAMMOCTh B TCOMETPUUICCKUX 3HAHUSX B IPO(HECCUOHATTLHON e TEIHHOCTH.

JlocTi>keHHe 1AM OCBOGHHSA  MpOrpaMMbl  OOECIEUYMBAETCS  pPEIICHHUEM
COOTBETCTBYIOIHKX 3aaad. [[propuTeTHRIME 3amadamMu OCBOCHHS Kypca «I'eomeTpum» Ha
06a3oBoM ypoBHe B 10—11 knaccax sBJSIFOTCS:

e (opMupoBaHUE MPEACTABICHUS O TE€OMETPUM KaK YaCTH MHUPOBOU KYJIbTYPHI U

OCO3HaHME €€ B3aUMOCBSI3U C OKPYXKAIOIUM MUPOM;

e (QopMupoBaHuEe TpPENCTABICHUS O MHOTOIPAHHHMKAX M Tellax BpalleHHs KakK o
BOKHCUITUX MATEMaTHYCCKUX MOJCISIX, IMO3BOJSIONMINX OMHUCHIBATh W H3y4daTh
pa3HbIe SABJICHUS OKPY)KAIOIIET0 MUPA;

e (opMupoBaHUE YMEHHS paCIIO3HABATH HA YEPTEkKaAX, MOJIEISIX U B peaIlbHOM MHUPE
MHOTOTPAaHHHUKH U TEJIa BPAIICHUS,

e OBJAJIEHUE METOJAMHU pEIICHUS 3aJa4 Ha TOCTPOSHUS Ha H300paXKEHHIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHuEe yMEHHS ONEPUPOBATH OCHOBHBIMHU MTOHATHUSAMHU O MHOTOTPaHHUKAX
U TeJIax BpallleHHs] 1 UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAQJICHUE AJNTOPUTMAMU PEIICHHUS OCHOBHBIX THUIMOB 3aaad; (HOPMHUPOBAHUE
YMEHUS MPOBOJUTH HECIOKHBIC JTOKA3aTCIbHBIC PACCYXKIACHHUS B XOJC PEIICHUS
CTEpEOMETPUUECKHUX 3a]1a4 U 33]1a4 C MTPAKTHUYECKUM CO/ICPKAHUEM;

e pa3BUTHE HWHTEUICKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEH O0OydJaronmxcs,
MO3HABATENILHON  AKTHUBHOCTH, MCCJIEIOBATEILCKUX YMEHUU, KPUTHYHOCTHU
MBIIUICHUS,

e (QopMupoBanue (YHKIMOHATBLHONM TPaMOTHOCTH, pEJIEBAHTHOH T'C€OMETPHHU:
YMEHHUE paCIlO3HaBaTh IPOSIBIICHUS T'E€OMETPUYECKHX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEHN B peabHBIX JKU3HEHHBIX CUTYAlUSIX U MPU U3YUYCHHUH JPYTUX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
(GopMyIMpOBaTh KX Ha S3BIKE TEOMETPUHU U CO37aBaTh ICOMETPUUYECKHUE MOICIIH,
NPUMEHATh OCBOCHHBIM TEOMETPHUYCCKWH armapaT JUisl PEIICHHUS TPAKTHKO-
OpHMEHTHPOBAHHBIX 3aJla4, WHTEPIPETUPOBATh W OICHUBATh IIOJyYCHHBIE
PE3YNbTATHI.

OTnuuuTensHOl  OCOOCHHOCTBIO TIPOTPAMMBI  SIBIISIETCS  BKIFOUEHHE B KYypC

CTEpPEOMETPUU B Hayaje ero M3y4eHHs 3ajad, pemaeMbIX Ha YPOBHE WHTYHUTHBHOTO



MO3HAHUS, U ONpEAeNEHHBIM O00pa3oM OpraHu3oBaHHas paboTa HAJ HHUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYJIUPYET
IPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JAJBHEUIIEMY U3YYECHUIO IIPEIMETA.

[Ipennourenue OTHAETCS HATIAIHO-KOHCTPYKTUBHOMY METOAY OOYYEHMs, TO €CTh
TEOPETUYECKUE 3HAHNSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-IIPAKTUYECKON
nesTenbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN y Yydalluxcsd B Kypce
CTEPEOMETPUHU IMPOBOJAUTCSA 3a CYET pElIEHUs 3aJad HAa CO3/JaHHE MPOCTPAHCTBEHHBIX
o0pa30B M 3aJa4y Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMM oOpazamu. CoznaHue oOpasa
IPOBOJUTCA C ONOPOW HAa HAIIAJHOCTb, a ONEpUpPOBaHHE OOpa3oM — B YCIOBHUAX
OTBJICYEHUS OT HATJISAAHOCTH, MBICJICHHOIO U3MEHEHUS €r0 UCXOIHOTO COJIEPKAHUS.

OcHOBHBIE coxaepxaTenbHble JMHHUM Kypca «l'eomerpunm» B 10-11 kmaccax:
«Mmnororpansukn», «lIpssmMple W IUIOCKOCTM B IPOCTPAaHCTBE», «Tlena BpaleHus»,
«BekTopel M KOOpPAMHATBI B IpPOCTPaHCTBE». MOPMHUPOBAHHME JIOTMYECKUX YMEHUHN
pacnpeziesigieTcss He TOJbKO IO COAEpPKATEeNIbHBIM JIMHUSM, HO U MO rojaM oOy4eHHs Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHusl.

Conepxanue o0pa3oBaHMsI, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YIbTATAM OCBOEHUS
paboueil mporpamMmsbl, pacrnpeneaéHHbIM M0 rofaM OO0y4YeHUs, CTPYKTYPUPOBAHO TAKUM
o0pa3oM, yTOObI OBJIaJICHUE T€OMETPUUECKUMHU MOHATUSAMU U HaBBIKAMU OCYLIECTBIISIIOCH
MOCJIEA0BATEIBHO U TOCTYNATENbHO, C COOJII0JICHUEM MTPUHIIUIIA IPEEMCTBEHHOCTH, YTOObI
HOBbIE€ 3HAHMS BKIIOYAIMCh B OOIIYI0 CHCTEMY TIE€OMETPUYECKUX IIPEICTaBICHUN
oOy4JaronIuxcsi, pacIupss U yriryossas e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun oTBoAUTCS 2 yaca B Henento B 10 kiacce u 1 yac B Hellento B
11 knacce, Bcero 3a Ba rojga ooy4denus - 102 yueOHbIX Haca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHA CTEpeOMETpUHU. Touka, mpsMas, IMIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 006 aKCHMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anmHoe  pacnosiokeHrne  NpsAMBIX B NPOCTPAHCTBE:  IIEPECEKarOIIHeEcs,
napajielibHble M CKpelIUBaroluecs npsiMbie. [lapanenbHOCTh NPSAMBIX U IIJIOCKOCTEN B
IPOCTPAHCTBE: MapaJUICIbHbIE MPSIMbIE B IPOCTPAHCTBE; MApaLICIbHOCTh TPEX MPSAMBIX;
NapauIeIbHOCTh MPSIMOM M IUIOCKOCTH. YTJbl C COHAIIPaBJICHHBIMH CTOPOHAMH; YTOJ
MEXKJy IMpsSMBIMM B IIpoCTpaHCTBe. llapamienbHOCTh TIOCKOCTEH: NapaJuIeIbHbIE
IJIOCKOCTH; CBOWCTBA MapaJUIEIbHBIX IUIOCKOCTEW. IIpocTeiimme npoCTpaHCTBEHHBIE
¢Gurypsl Ha IJIOCKOCTHU: TETPas3Ap, KyO, mapaieienure]; HOCTPOCHUE CEUEHUH.

IleprieHIUKYISAPHOCTh INPSAMOM M IIOCKOCTH: IEPHEHIUKYJISIPHBIE IIpsSMbIE B
IIPOCTPAHCTBE, NPSAMBIE NApaJUICIbHbIE W NEPHNEHIUKYISPHBIE K IUIOCKOCTH, NPHU3HAK
MIEPIICHIUKYJIIPHOCTH MPSMOW M IUIOCKOCTH, TEOpEMa O MPSAMOW NEPNEHIUKYJIAPHOU
IJIOCKOCTHU. YTJIBI B IPOCTPAHCTBE: YOI MEXKIY MPSIMOM U TIIOCKOCTBIO; IBYTPaHHBIN yTOJI,
JIMHEWHBIA yroJl ABYTPAHHOIO yria. [lepnenauKyisap U HaKJIOHHBIE: pacCTOSAHUE OT TOUYKHU
70 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 MJIOCKOCTH, MPOEKLUs (PUTYphl HA MIJIOCKOCTb.
[lepnieHIUKYISIPHOCTh IUIOCKOCTEN: NPHU3HAK NEPIEHAUKYISIPHOCTH JBYX IIJIOCKOCTEN.
TeopeMa o TpEX NepneHAUKYIISIpax.

MHoOrorpaHHuKH

IloHATHE MHOIrOrpaHHHKAa, OCHOBHBIE JJIEMEHTHI MHOIOTPAaHHUKA, BBIIIYKIIBIE U
HEBBIITYKJIbBIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yrompHas npusma;
IPaHd M OCHOBaHHUS MPU3MBL, MpsMas M HAKJIOHHAs NpPU3MBbI; OOKOBas M TOJHAs
MMOBEPXHOCTh Mpu3Mbl. l[lapamnenenunen, npsAMOYTOJBHBIA MapaJUIENENUIE] W €r0
cBoiictBa. [Tupamuja: N-yroapHas nupaMuja, rpaHd U OCHOBaHUE MHUpaMUbl; OOKOBas U
IIOJIHAsI TOBEPXHOCTh UPAMU/IBL; IPABWIIbHAS U yCEUEHHAs TUpamMuaa. DJIEMEHTHI IPU3MBI
u npaMuibl. [IpaBUiIbHbIE MHOTOTPAaHHMKH: TOHSTHE NPAaBUIBHOIO MHOTOIPAHHUKA,;
IIpaBWJIbHAS NPU3Ma W IPaBWIbHAS NUPaMUIA; MPABUIIbHAS TPEYroJibHAas NUpamMuia U
MpaBUWJIbHBIN TeTpa’ap; KyO. [IpeacraBieHne o mpaBUIILHBIX MHOTOTPAHHUKAX: OKTAdIp,
nojexa’ip u ukocasap. CeueHust IpuU3Mbl U IUPaMHUIBI.

CummeTpus B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO TOYKH, TPSIMOi, INIOCKOCTH.
DJIEMEHTBHl CHMMETPHUH B IUPAMUIAX, TAPATUIEIECTTUIIEIAX, TPABUIBHBIX MHOTOIPaHHUKAX.

Boluucienue 351€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribsl. [lmomans
OOKOBOI TOBEPXHOCTU M TOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI, TUIONIAJh OCHOBAHUH,
TeopemMa 0 OOKOBOH MOBEPXHOCTU TpsiMOM Tipu3Mbl. [lmomians GOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTU NPABUJIBHOM NUPaMUIbI, TEOpEMa O IUION[AAM YCEYEHHOM NUPAMUIBI.
[Tonsatue 00 06bEMe. OOBEM TUPAMUJIBI, TPU3MBL.

[TogoOHbIe Tena B npocTpancTBe. COOTHOLIEHUSI MEXKTY TJIOIIASIMU MTOBEPXHOCTEM,
00BEMaMM MOAOOHBIX TEJ.



11 KJTACC

Tesa Bpamenus

[umuaapuydeckas MOBEPXHOCTh, 00pa3yromue MUINHAPUIECKON TMOBEPXHOCTH, OCh
MUIMHAPUYECKON ToBepXHOCTH. Llunmuuap: ocHoBaHus U OOKOBask TMOBEPXHOCTb,
oOpa3yrollas U 0Ch; TUIOaAb OOKOBOM U TIOJHOM MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yoIIre KOHNYECKON MOBEPXHOCTH, OCh U BEpIITHHA
KOHUYECKON MOBEpXHOCTH. KOHyC: OCHOBaHWE M BEpILIMHA, 00pa3yroliast U OCh; IIOLIA]b
OOKOBOH U MOJIHOM IMOBEPXHOCTU. Y CEUEHHBIM KOHYC: 00pa3yIoIIie U BhICOTA; OCHOBAHUS
1 OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, JuaMerp; Iiomaab ToBepXHOCTH cdepbl. B3anmuoe
pacnojoxeHue cepsl U IIIOCKOCTH; KacaTeabHas TNIOCKOCTh K cpepe; Tiomanb chepsl.

N300pakeHue Tes BpalleHus Ha MIIOCKOCTU. Pa3BEpTka MIIMH]Ipa U KOHYCA.

KomMOuHanuu ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOIpaHHUK, OTIMCAHHBIA OKOJIO
cdepsl; cepa, BMCaHHAsT B MHOTOTPAHHUK, WK TEJIO BpaICHUS.

[Tousatue o0 o00BEMe. OcHOBHBIE CBOICTBa 00BEMOB Tenl. Teopema 00 00BEME
MPSAMOYTOJIBHOTO Mapajulelienuiena 1 cieacTsus u3 He€. O0bEM LMIMHApPA, KOHYCA.
O06BEM mapa u wiomaab cepsol.

[TogoGubIe Tena B npocTpancTBe. COOTHOIIEHUSI MEXKTY TIIOMIASIMU TIOBEPXHOCTEH,
00bEMaMu MOJOOHBIX TETI.

Ceuenust muwMHApa (MapajuielbHO W MEPIEHAMKYJSIPHO OCH), CEUEHHUsI KOHYyca
(mapanienbHOE OCHOBAHUIO U MIPOXO/AIEe YePe3 BEPILMHY), CEUECHHUS 1apa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mmockoct U B mpocTtpaHcTBe. CIlIOKEHHWE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uyucio. PasnoxkeHue BekTopa IO TPEM HEKOMILIAHAPHBIM
Bektopam. lIpaBwino mapauienenunena. Pemenune 3amad, CBS3aHHBIX C MPUMEHEHHEM
MpaBWJI IEUCTBUN € BeKTOopaMmHu. lIpsiMoyronpHas cuctemMa KOOpAWMHAT B IIPOCTPAHCTBE.
Koopaunater Bektopa. Ilpocreimme 3amadun B KOOpAMHATaX. YTOJ MEXAY BEKTOPAMMU.
CkansipHoe TMPOU3BEJICHHUE BEKTOPOB. BpluMClieHWE YIIIOB MEXKIYy NOpPSIMBIMU U
TTOCKOCTSAIMU. KOOpAMHATHO-BEKTOPHBIA METO/I MPU PEIIEHUHA T€OMETPUUECKUX 3a/1a4.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHS IPOTrpaMMbl yueOHOTro npeameTa «MaTeMaTuka
XapaKTepU3yrTCS:

I'pa:xxnanckoe Bocnuranue:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON TMMO3ZMIMK OOYYAroIIerocss KaK aKTHUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCHUICKOTO OOIecTBa, MPEACTABICHUEM O MaTeMAaTUYECKUX
OCHOBax (h)YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUU, MPOLEAYpP TPaxTaHCKOTO
oOmiecTBa (BBIOOPBI, OMPOCHI U TMp.), YMEHHUEM B3aUMOJCHCTBOBATh C COLIMAJIBLHBIMU
UHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAYCHUEM.

IMaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH, YBAXKECHUS K
MPOUJIOMY Y HACTOAIIEMY POCCUMCKOM MATEMATHUKH, LEHHOCTHBIM OTHOLIEHHEM K
JOCTHKEHUSAM POCCUUCKUX MAaTEMaTUKOB W POCCUUCKOM MaTEMaTUYECKOM IIKOJIBI, K
HCIIOJB30BAHUIO 3TUX JJOCTUKEHUM B IPYTUX HAyKaX, TEXHOJOTUSIX, cpepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JYXOBHBIX ILIEHHOCTEH POCCHMCKOro Hapoaa; CcPOpMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHUSA, JTUYECKOIO IIOBEACHUsS, CBA3aHHOTO C IPAKTUYECKUM
IIPUMEHECHUEM JOCTVIKCHUM HAyKU WU JIESITEIbHOCTBIO YYEHOrO; OCO3HAHUEM JIMYHOIO
BKJIaJIa B IOCTPOEHUE YCTOMUMBOIO OyIyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKIIOYasg OCTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHHUM, PaCCY>KIEHUHN; BOCHPHUUMYHUBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHNE:

c(hOPMHUPOBAHHOCTHIO YMEHHSI MPUMEHSTh MAaTEMAaTHUYECKUE 3HAHUST B HHTEpecax
3JI0pOBOTrO ¥ O€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/10POBbIO
(3mopoBoe TMTaHWE, COAJAaHCUPOBAHHBIA PEKUM 3aHATUA M OTIbIXa, peryJspHas
(u3nyeckas akTUBHOCTbD); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSIX CIIOPTUBHO-
03JI0POBUTENBHOM NESITENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPY1y, OCO3HAHUEM IICHHOCTHU TPYAOTIO0US; HHTEPECOM K Pa3INIHBIM
chepam TmpodeccHOHATBHON  NEATEbHOCTH, CBS3aHHBIM C MaTeMaTUKoW u eé
MPUJIOKEHUSIMA, YMEHHEM COBEpIlaTh OCO3HAHHBIM BBIOOpP Oyaymied mnpodeccunt u
peanu30BbIBaTh COOCTBEHHBIE >KW3HEHHBIE IUIaHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTeMaTUYeCKOMY OOpa30BaHUIO M CaMOOOpPA30BAHHWIO HA TPOTSIKEHUU BCEU KU3HU;
FOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELICHUM NPAKTUYECKUX 337a4 MaTEMaTUYECKOU
HANpPaBJICHHOCTH.

JKOJIOruYeCcKoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHUECKON KYJIbTYPhI, IOHUMAHUEM BIIMSHUS COLIMAIBHO-
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHOU U COLMAIBHOU CPEbI, OCOZHAHUEM



r100aTbHOTO  XapaKTepa SKOJOTHYECKUX MpoOJieM; OpUEHTAlMell Ha MpUMEHEHHUEe
MaTEeMaTHYECKUX 3HAHWM N1 peuieHus 3anad B 00JacTh OKpYXKaIoIIeHd Cpeisl,
IUIAHUPOBAHUS IIOCTYNKOB M OLIEHKHM MX BO3MOJKHBIX IIOCJIEICTBUM ISl OKpYXKarolen
CpEIbl.

IleHHOCTH HAYYHOI'O IO3HAHMSA:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA M OOIICCTBEHHON MPAKTUKU, MOHUMAHHEM MaTeMaTHYECKOM HAyKH Kak
cdepbl YeIOBEUECKON NIEeATENbHOCTH, TANOB €€ pa3sBUTH U 3HAYMMOCTH JJISl Pa3BUTHS
OUBUJIM3ALMN; OBJAJACHUEM SI3bIKOM MAaTEMaTUKM M MaTEMaTU4YECKOM KyJBTYpPOW Kak
CPEACTBOM  NO3HAHMS  MHUpPA; TOTOBHOCTBIO  OCYHIECTBIIATH  IPOEKTHYKD U
HCCIIEIOBATENIbCKYIO AEATEIBHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeramnpeaMeTHbIe  pe3yJbTaThl OCBOEHUS MPOrpaMMbl  yuyeOHOTO MpeaMera
«MaremaTuka» XapakTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAILHBIMU HO3ZHABAMEIbHBIMU
0elcCmeUsIMY, YHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OeUCMBUAMY, VHUBEPCATbHLIMU
DpeyAMUGHbIMU OeLiCMBUSMU.

1) Vuueepcanvuvie noznasamenvHvle Oelicmsus, odecneyusaiom @Gopmuposanue
0a308bIX KOCHUMUBHLIX NPOYECcco8 o0yuaruuxci (0ceoeHue Memooo8 HNO3ZHAHUSA
OKpYIHCaowe2o0 Mupa; npuMeHeHue 102U4ecKux, UCCcle008amenbCKux onepayuil, ymeHui
pabomams ¢ ungpopmayueii).

Ba3oBble jiornyeckue aeiicTBUA:

e BBIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHBIE TMPHU3HAKKM MaTEMaTHUYECKHX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAy TMOHATHAMHU;  (HOPMYITUPOBATH
oTnpe/eeHNs TOHITHI; yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KilaccuUKaIuu,
OCHOBaHWMS JIJIs1 0000IICHHS 1 CPAaBHEHHMSI, KPUTSPUU TTPOBOIMMOTO aHAJIN3a;

e BOCIPUHUMATH, HOPMYITHPOBATH U MIPEOOPA3OBBIBATE CYKIACHUS: YTBEPAUTEIIHHBIC
U OTpUIATEIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

e BBIBJSITh MAaTEeMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOPEUHUS B
dakTax, JaHHBIX, HAONIOACHUSIX W YTBEPXKICHUAX; MpeAsIaraTh KPUTCPUU IS
BBIABJIIEHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIL;

e JIe7IaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUSHHH 10 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITEIBHO JIOKAa3aTeIhCTBA MATEMATHYECKUX YTBEPXKICHHIM
(TIpsiMBIC ¥ OT MPOTUBHOTO), BRICTPAUBATh apTYMEHTAIIUIO, IIPUBOIUTEH IPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BHIBOJIBI;

e BBIOMpaTh CHIOCOO pelieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pemieHusi, BBIOMpaTh HaWOOJEe TMOAXOANUNH C YYETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareabcKkue 1eHCTBUA:

e HCIOJB30BaTh BONPOCHI KaK MCCIIEIOBATECIbCKHA WHCTPYMEHT IIO3HAHUS;
dbopMynupoBaTh  BOMPOCH],  (DUKCUPYIOIIME  MPOTUBOpEYHE,  MpobdiiemMy,



YCTaHaBIMBAaTh MCKOMOE W JaHHOE, (POPMHpPOBATH TMIIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3ULIMIO, MHEHHE;

IPOBOJUTH CaMOCTOSITENIBHO CIIAHUPOBAHHBINA JKCIEPUMEHT, MCCIEJOBAHUE IIO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTro OOBEeKTa, SBJIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IIPOLIECCAMU;
CaMoOCTOSITeNNbHO (OPMYyIUPOBAaTh OOOOIICHWST M BBIBOJABI IO peE3yJbTaTaM
MIPOBEEHHOIO  HAONIOACHUS, HCCIENOBaHUS, OLEHUBATh JOCTOBEPHOCTh
HOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHUI;

IPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLECCa, a TaKXKe BbBIABUIaTh
IIPEIIOJIOKEHHUS] O €T0 PA3BUTUHU B HOBBIX YCIOBHUSX.

Pabora c nuHpopmanueii:

2)

BBISIBIIATH AeUIINTHI MH(POPMAIIUY, TaHHBIX, HEOOXOAMMBIX JIJISi OTBETAa Ha BOTIPOC
U ]ISl peIICHHS 3a/1a4H;
BbIOMpaTh MHGPOPMAIMIO W3 HCTOYHUKOB PA3JIUYHBIX THUIOB, aHAJIU3UPOBATH,
CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATh HHPOPMANUIO PA3TAYHBIX BUIOB H
dbopm npeacTaBICHUS;
CTPYKTYpUpOBaTh HWH(MOpMAIUIO, NPENCTaBIATh €€ B pa3IWyHbBIX (¢HopMax,
WUTIOCTPUPOBATH TpadUUuecKy;
OIICHUBATh HAAEKHOCTh MHGOPMAIIMK 0 CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTCPHUSIM.

Yuueepcanvnvie KOMMYHUKAMUGHblE Oeticmaus, obecneuusarom

CHOPMUPOBAHHOCM COYUATILHBIX HABLIKOS 0OVUATOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYKACHHS B COOTBETCTBHM C YCIOBHSIMU U
LEJISIMU OOIIEHMS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U TIACBMEHHBIX TEKCTaX, JaBaTh IIOACHEHUS [0 XOJIy pEUICHUS 3aJayu,
KOMMEHTUPOBATH ITOJy4YECHHBIN pE3yJIbTaT;

B XoJle OOCYXJIEHHUSl 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOMl TeMBl,
npoOJeMbl, pemaeMoil 3agaud, BBICKA3bIBaTh HWJIEW, HAlECJIEHHbIE HAa TOUCK
pPELIEHUs; COIMOCTABIIATh CBOM CYXACHUS C CYXICHUSAMH JPYTHX YYaCTHHKOB
auanora, OOHapyKUBaTh pa3jMuue M CXOJCTBO IMO3ULUH; B KOPPEKTHOU (opme
(opMyIUpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHMUS;

IPEACTABIATh PE3yJbTaThbl PELICHUS 3a1ayd, DKCIEPUMEHTA, HCCIIEIOBAHMS,
POEKTa; CaMOCTOATEIHHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajay
pe3eHTalMK U 0OCOOEHHOCTEN ayJUTOPHUHU.

CoTpyaHu4ecTBO:

MOHUMATh U UCTIOH30BaTh MPEUMYIIIECTBA KOMAHIHON U UHIUBUTYAIbHOU PaOOTHI
NpU PEIICHUH Y4YeOHBbIX 3a7ad; MPUHUMATH 1€JIb COBMECTHOM NESITEIHHOCTH,
MJIAaHUPOBATh OPraHU3aAlUI0 COBMECTHOM paboThI, pachpenessiTh BHUIBI paloT,
JIOTOBApUBATHCS, O0CYXAaTh MPOIECC M Pe3yibTaT padOThl, 0000IaTh MHEHUS
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax padboTel (0OCyX)aeHUs, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH



CBOM JICHCTBHS C IPYTUMHU YWICHAMU KOMaH/IbI; OIICHMBATh KAYECTBO CBOETO BKJIAJIa
B O0mWMil TPOAYKT IO KpUTEpHUsM, CHOPMYIUPOBAHHBIM yYaCTHUKAMHU
B3aNMO/IEUCTBHUSL.
3) Vuusepcanouvie pecynsamuenvie Oeticmsus, obecneuusarom GopmMuposaHue
CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranusanmusi:

e COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3a7a9H, BRIOUPATH CIIOCO0 PEIICHUS C
Y4IETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHUPOBATH
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW WH(OpMAITUH.

CaMOKOHTPOJIb:

e BJIAJICTh HABBIKAMHU ITO3HABATEIHHOU pe(ICKCHM KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUN W MBICIUTEIBHBIX TPOIECCOB, X PE3yJbTATOB; BIAJETh CIOCOOaAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca M pe3yibTaTa pEIIeHUsI MaTeMaTHIeCKON
3a/lauu;

e TMPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PEIICHUH 3a7a4H,
BHOCHUTH KOPPEKTHUBBI B JEATCILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, TAHHBIX,
HaWJEHHBIX OMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pE3yJibTaTa 1€ U YCIOBUSM, OOBSICHATH MPUUYUHBI
JTOCTHXKEHUS WM HEJIOCTHXKEHHS Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OnepupoBaTh MOHATUSIMH: TOUKA, TIPSIMAst, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CJIACACTBUS W3 HHX TPU PEIICHUN
Tr€OMETPUYECKUX 3a]1aY.

OnepupoBarh TOHATHUSMHU: MAPAJUICIIBHOCTh W TEPHEHAUKYJISIPHOCTh MPSMBIX U
IIJIOCKOCTEHN.

KnaccudumumpoBath B3aMHOE  pACMOJIOKEHHE TMPSAMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBarh MOHATUAMH: JIBYTPAHHBIA YTOJ, TPaHU ABYTPaHHOTO YIJya, pedpo
JBYTPAHHOTO YTIJIa; JIMHEWHBIA YTroJl JBYTPAHHOTO YIJIa; TpajyCcHas Mepa JIBYTPAHHOTO
yria.

OnepupoBaTh  TOHATHUSAMU:  MHOTOTPAHHHUK, BBIYKJIBIA W HEBBITYKJIBINA
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIILHBIN MHOTOTPAHHUK.

Pacmo3HaBaTh  OCHOBHBIE  BHJBl ~ MHOTOTPAHHUKOB  (TIUpaMuaa;  MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIIeNIeHIe 1, Ky0).

KnaccudummpoBarh MHOTOTpaHHHMKH, BBIOMpass OCHOBaHUS IS Kiaccupukanuu
(BBIMMYKJIBIE W HEBBITYKJIbIC MHOTOTPAaHHUKH, TMPaBUIbLHBIC MHOTOTPAHHHWKH; TPSIMBIC U
HAKJIOHHBIC PU3MBI, TAPATIJICIICTIUIICIbI ).

OnepupoBarh MOHATHUAMHU: CEKYIast INTIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.



OOBSCHATD MIPUHIIUITBI TOCTPOCHHSI CEUYSHUH, HCITOJIB3YsT METOJT CIICIOB.

CTpouTh CeYeHHsT MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBIMOIHITH (BBIHOCHBIC)
IUIOCKHE YEPTESIKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DHUTYp: BU CBEPXY, COOKY, CHU3Y.

Pemate 3agaur Ha HAXOXICHHE TEOMETPUYECKHX BEIMYUH IO oOOpasuaM HIId
aJICOpUTMaM, MPUMEHSS U3BECTHBIC aHATMTHYCCKUE METOBI IIPH PEIICHUN CTaHIAPTHBIX
MaTEeMaTHYCCKHX 33J1a4 Ha BBIYUCIICHUE PACCTOSHUN MKy IBYMS TOYKaMH, OT TOUKH JI0
MPSIMOM, OT TOYKH JI0 TUTOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS TIPSIMBIMHU.

Pemath 3agaur Ha HAXOXICHHE TEOMETPHUYECKHX BEIMYUH IO oOOpasuaM HIIu
aJITOpUTMaM, MPUMEHSS U3BECTHBIC aHATMTHYCCKUE METOJbI MPU PEIICHUHM CTaHAAPTHBIX
MaTEeMaTHYCCKHUX 3a7ad Ha BBIYMCICHUEC YIJIOB MEXKIY CKPEIIMBAIOIIMMHUCS IPSIMBIMHU,
MEXTy TIPSIMOH | IJIOCKOCTBIO, MEX/TY TUNIOCKOCTSIMH, JBYTPAHHBIX YTJIOB.

Bbramcnate 00bEMBI W IUIOMIAJM ITOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,
OUpaMuaa) ¢ MNPUMCHEHHEM (OPMYJ; BBIYHMCIATH COOTHOIICHHS MEXKIY ILIOMIAASIMH
MMOBEPXHOCTEH, 00BEMaMH MOT00HBIX MHOTOIPAHHHKOB.

OnepupoBaTh NOHATHUSMHU: CHMMETPHS B IPOCTPAHCTBE; IICHTP, OCh M IUIOCKOCTH
CUMMETPHH; IIEHTP, OCh U TUNIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekath, NpeoOpa3oBBIBATH M HHTEPIPETHPOBATH  MHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPHUYECCKUX (UTypax, TPEICTaBICHHYI0 Ha 4YepTekKax H
PUCYHKaX.

[TpuMeHsITh TeoMeTpuueckne (aKThl JJI PEHICHHS CTePSOMETPHUSCKHX 3ajad,
MPEIOJIAra0IIMX HECKOJIBKO IAroB PEIICHHUS, €CIM YCIOBHS IIPUMEHEHUS 3aIaHbI B IBHOM
dhopme.

[IpuMeHATh  HpocCTeHIIne IIPOrpaMMHBIC cpencTtBa W AJICKTPOHHO-
KOMMYHHMKAITMOHHBIC CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4.

[TpuBOIUTL MPUMEPHl MaTEMaTHYECCKHX 3aKOHOMEPHOCTEH B IMPHUPOJAC M IKU3HHU,
pacro3HaBaTh MPOSBIICHNE 3aKOHOB F'€OMETPUH B HCKYCCTBE.

[IpuMeHATh TOJIyYCHHBIC 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATh PEalIbHBIC CUTYAIlUN
U TNPUMCHITh H3YYCHHBIC ITOHATHUS B IPOIECCE ITOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyJIMPOBaHHOM MPOOJIEMBI, MOACINPOBATH peabHbIC CUTYAIlUH Ha SI3bIKE TEOMETPHH,
UCCIICIOBATh IMOCTPOCHHBIC MOJICIM C HCIOJIb30BAHUEM T'€OMETPHYCCKHX TOHATHH U
TEOpeM, ammapara ajareOphl; peliaTh NPAKTUYCCKHUE 3aadM, CBSI3aHHBIC C HAXOXKJICHHEM
TCOMETPUYCCKHUX BEIUYHH.

11 KUIIACC

OnepupoBaTh  TMOHATHUSAMH:  [WJIMHIPUYECKAs  IOBEPXHOCTh,  OOpasyronme
MAJTUHAPUYECKON TMOBEPXHOCTH; UWIWHADP, KOHHMYECKAas IOBEPXHOCTh, OOpa3yroIIue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; chepruueckasi TOBEpXHOCTb.

PacnioznaBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI MMOTYUYEHHUS TEJ BPAIICHHUS.

KinaccudunupoBaTh B3auMHOE paciiosokeHue chepbl U MIOCKOCTH.



OnepupoBarb NOHSATUSMH: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTa, BBICOTA
CErMEHTa; IapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA IAPOBOTO CJOS; IIAPOBOM
CEKTOp.

Boruucisats 00bEMBI U TIJIOMIAIU TOBEPXHOCTEHN TEN BpallleHHs], TeOMETPUUECKUX Tell
C IpUMEHEHUEM (HOpMYII.

OnepupoBath MOHATUSIMH: MHOTOTPAaHHUK, BITUCAHHBIN B c(hepy M ONMMCAHHBINA OKOJIO
cdepsl; cdepa, BMcaHHas B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS.

BbIYuCHsATS COOTHOLIEHUSI MEXKTY TIJIOMIAIIMU TTIOBEPXHOCTEHN U 00bEMaMu MOA0OHBIX
TeJl.

N3o00pakath uzydaembie GUTYPBI OT PYKH U C TIPUMEHEHUEM IPOCTHIX YEePTEKHBIX
MHCTPYMEHTOB.

BrInonHATH (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

W3Bnekath,  MHTEPOPETHPOBATH U  MpeoOpa3oBbIBaTh  MHGOpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (urypax, NOpeACTaBICHHYI0O Ha uYepTexax u
pUCYHKaX.

OrneprpoBatTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BpINONHATE AEHCTBHS CIOKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB U YMHOMXEHUS
BEKTOpa Ha YHUCII0, OOBIICHATH, KAKUMU CBOMCTBAMU OHH 00J1a/1af0T.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBath NOHATUSIMU: IEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YIOJl MEXKAY BEKTOPAMH, CKAIIPHOE
MIPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonutb cymMMy BEKTOPOB W MPOM3BEIECHUE BEKTOpAa Ha YHUCIO, YIrOd MEXIY
BEKTOpPaMH, CKAJIIPHOE MPOU3BEECHUE, PACKIIAIbIBATh BEKTOP MO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[Ipumensaty reomeTpuueckre QakTbl A PEHICHUS CTEPEOMETPUUECKUX 3ajad,
MPEANOIaratoINX HECKOJIBKO I1aroB PEIICHMS, €CJIH YCI0BHUS MPUMEHEHHUS 33/IaHbI B IBHOU
dhopme.

Pemlate mpocreiiline reoMETpUYECKHE 3aJadyd  Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemats 3amaum Ha J0Ka3aTENbCTBO MATEMATHYECKUX OTHOIICHUN M HAXOXKICHUE
r€OMETPUYECKUX BEJIMYMH 10 o0pasiiaM WIM aJirOpUTMaM, IPUMEHSSI U3BECTHBIE METO/IbI
MIPU PEIICHUHU CTAHIAPTHBIX MAaTEMAaTUUECKUX 3aj1ay.

[IpumensTh MIPOCTEUIIINE IIPOrpaMMHBIE cpencraa 51 DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoUTH NMpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HH,
pacno3HaBaTh NMPOSIBJICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpuMeHsTh TOTyYeHHbIE 3HAHUS Ha MPAKTUKE: aHAJTU3UPOBAThH pealibHbIe CUTYaIluU
U TPUMEHATh M3YyYECHHBIE TMOHATHS B MPOLECCE IMOMCKA pPEIICHHS MaTeMaTU4eCKu
chopMyTUPOBAHHON TTPOOIEMBI, MOJICTTUPOBATH PEATTbHBIC CUTYAITUH Ha S3bIKE TE€OMETPHH,
UCCJIEIOBaTh MOCTPOCHHBIE MOJENIHU C HCIOJIb30BAHUEM TIE€OMETPUUECKUX TOHATUNA U



TEOpeM, ammapara ajareOphl, pemarh MPaKTUISCKUEe 3a7a4r, CBI3aHHBIE C HAXOXKJICHUEM
r€OMETPUYECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnbie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypen
1 Brenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSMBIX M TUIOCKOCTEH
3 HepneHnmfyns{pHOCTL MPSMBIX U 12
IJI0CKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHUs], pACCTOSIHUS U YTJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KoauvecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpouabusie IIpakTuueckue (ipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
1 Tena BpameHus 12
OO0BEMBI TEN 5
BekTopbl ¥ KOOpAWHATHI B IPOCTPAHCTBE 10
4 [ToBTOpenue, 06001ICHNE, 7 1
crucTemMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




IHOYPOYHOE INTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

OCHOBHBIC TIOHSITHSI CTEPEOMETPUH: TOYKA,
npsiMasi, INIOCKOCTb, TPOCcTpancTBo. [IpaBuia
n300pakeHNs Ha PUCYHKAX: H300paKeHUs
HJ’IOCKOCTCI;'I, NnapajiCIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

Ilonstus: nepeCCKaromuecs MmIOCKOCTH,
nepeCCKaromuecs nmpsamMasd u rjiIoCKOCTb
IlonsTus: MEpCCCKaAromureCs MmI0CKOCTH,
nepeceKkarommecs npsaMast v rjiI0CKOCTb

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoTshI

Jlara
U3ydeHusl

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

3HaKOMCTBO C MHOT'OIPaHHUKaMH,
n300pakeHe MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha TPOEKIIHOHHBIX YepPTeKaxX

HauanbHble cBefieHUs 0 KyOe U nupamu/e,
uX pa3BEépTku U Moaenu. CeueHus
MHOTI'OTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U mupamu/e,
uX pa3BEépTku U Moaenu. CeueHus
MHOT'OI'PaHHHUKOB

[TonsTre 06 akCMOMaTUYECKOM TOCTPOECHUHU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[TonsATHE 00 aKCHOMAaTHYECKOM MTOCTPOSHHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CIICICTBUS U3 HUX




[TonaTue 06 aKCHOMAaTUYECKOM MTOCTPOSHUH

9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CIIEJICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOCHUH

10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CIICICTBUS M3 HUX
B3aumnoe pacrnosoxeHue npsiMbix B

11 MIPOCTPAHCTBE: MepeceKaronuecs,
napajuieNIbHbIe M CKPEIINBAIOLINECS TPSIMBIC
[TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B

12 MIPOCTPAHCTBE: MapalieNbHbIEC MPSMBIC B
MIPOCTPAHCTBE; MaPaAJIENBbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B

13 npoctpancte: [lapanienbHOCTh NpsMOil 1
IJIOCKOCTH
KontponbHas padota nmo Teme "AKCHOMBI

14 crepeomeTpu. [IpsiMble 1 TNIOCKOCTH B
npoctpaHcTBe. [lapamienbHOCTb MPSIMBIX U
IJI0CKOCTEN"

15 VYTl ¢ COHANpaBIEHHBIMU CTOPOHAMU

16 VYros Mex1y NpsSMBIMU B IPOCTPAHCTBE

17 Yros Mexay NpsMbIMU B TPOCTPAHCTBE

18 [TapannenbHOCTh TIOCKOCTEH:
napasiesbHble TUIOCKOCTH

19 CaolicTBa mapajuiesIbHbIX ITOCKOCTEMN

20 [Ipocreiime npocTpaHCTBEHHBIE PUTYPHI HA
TUTOCKOCTH: TETPadp, KyO, mapajuieenumne

21 Iloctpoenue ceuennii

22 [TocTpoenue ceueHunit




IlepneHIUKYISAPHOCTD NPSIMOM U IUIOCKOCTH:

23 NIEPIEHIUKYJISIPHBIE IIPSIMBIE B IPOCTPAHCTBE

24 IIpsimble napasuieabHbIe U
[EPIEHIUKYJIIPHBIE K IIJIOCKOCTH

o5 [Ipu3Hak nNepneHuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH

26 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH

97 Teopema o npsAMoi eprneHAUKYIAPHON
IJIOCKOCTH

28 Teopema o npsAMoi nepHEeHAUKYIAPHON
IJIOCKOCTH
[lepnieHIuKynsIp M HAKJIIOHHBIE: PACCTOSTHUE

29 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 0 IIJIOCKOCTH
[lepnieHIuKynsIp M HAKJIIOHHBIE: PACCTOSTHUE

30 OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT
MPSIMOM A0 MIIOCKOCTH
KonrtponbHas paboTta no remMmam

31 "IlepnieH IUKYISIPHOCTD NPSAMBIX U
miockocTei"”

39 VYTIIBl B IPOCTPAHCTBE: YrOa MEXKAY IPSIMON
U TUIOCKOCTBIO

33 JIByrpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPaHHOTO yIJia

34 JIByrpaHHBIN YIroJl, JMHEHHBIA Yroi
JBYTPAHHOI'O yIJa

35 IlepneHIMKYIApHOCTD MIOCKOCTEMN: MPU3HAK
MEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEN

36 [TeprieHAMKYASAPHOCTD IIOCKOCTEM: MTPU3HAK

MEPIEeHIUKYISIPHOCTH JBYX TIOCKOCTEH




37

[TeprieHAMKYAAPHOCTD INIOCKOCTEMN: MMPU3HAK
MEPIEHAUKYISIPHOCTH JBYX IIIOCKOCTEH

38
39

Teopema o Tpéx nepneHAUKYISIPax

TeopeMa 0 TpEX NepHeHANKYIIApax

40

41

42

TeopeMa 0 TpEX NepHeHANKYIIApax

[TonsiTe MHOTOrpaHHUKA, OCHOBHbBIE
3JIEMEHTHI MHOTOI'PaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKU; pa3BEPTKA
MHOTOTpaHHHUKA

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHMA IIPU3MBI; IIpsIMasi U HAKJIOHHAs
IpU3MBbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

43

[Tapamtenenunen, NpsAMOyTOJIbHBII
napajuleJIenuIe]l 1 ero CBOMCTBa

44

45

46

[Inpamupa: N-yroapHas MUpaMuIa, TPAHU U
OCHOBaHUE NMHUpaMUbl; OOKOBas U MOJHAS
IIOBEPXHOCTh IUPAMU/bI; IPAaBUJIbHAS U
yceu€HHas nupaMmuaa

Brruncnenme 3JeMEHTOB MHOTOTPAHHHUKOB:
p€Opa, TuaroHasu, yribl
Brruncnenme 3JeMEHTOB MHOTOTPAHHHUKOB:
pedpa, TuaroHatu, yribl

47

[Tnomaas 60KOBOI MOBEPXHOCTH M MTOTHOM
MMOBEPXHOCTHU MPSIMOM TTPU3MBI, TUTOIIA/Tb
OCHOBaHUM, TeopeMa 0 60KOBOMU
MMOBEPXHOCTHU MPSMOM IPU3MBI

48

HpaBI/IHLHBIe MHOTI'OI'paHHUKHU: ITIOHATUC
IMPaBHUJIbHOTO MHOT'OI'PaAaHHHKA; IIpaBUJIbHAA
HpU3Ma U IpaBHIbHAS THPAMH/IA;
NpaBHIBHAS TPEYTOJIbHAS MUpaMUIa 1
MIPaBUIIBHBIN TETpasap; KyO




HPCHCTaBHeHI/Ie O IMpaBUJIBHBIX

49 MHOT'OTPaHHUKAX: OKTa3Ap, AOJIEKa’dip U 1
HKOCadIP.
[Tnomans 60KOBOI MOBEPXHOCTH U
50 MOBEPXHOCTHU MPABUIIbHON MTUPAMUJIBI, 1
TeopeMa O IJIOMIA N OOKOBOI MOBEPXHOCTH
YCEUEHHOW MUPAMUBI
51 KonrtponbHas paborta 1o Teme 1
"MHororpaHHuku"
CumMeTpusi B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEIIEHO TOYKH, MPSIMOH, MJIOCKOCTH.
52 DNeMEeHThl CUMMETPHUH B TUPAMHUAAX, 1
napauiesienuneax, MPaBUIbHbIX
MHOTOTpaHHHKaX
CumMeTpus B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEJIEHO TOYKH, MPSIMOM U MIIOCKOCTH.
53 OneMEHThl CHMMETPUH B IUpaMUax, 1
napajiesienunenax, NpaBUIbHbBIX
MHOTOTpaHHHKaX
54 [Tonsarue 06 06bEMe 1
55 O06BbEM nupaMuIsl 1
56 O06BEM TUpaMuIbI 1
S7 O6BEM upaMuIbl 1
58 O0BEM TUpaMUIBI 1
59 OO0BEM TTPU3MBI 1
60 O0BEM npu3MBbI 1
61 OO0BEM TTPU3MBI 1
62 KonrtponbHas padora no reme "O6bEMBI 1

MHOTOT'PaHHUKOB"




[ToBTOpEeHME, 0600IIEHNE CHCTEeMATH3AIIHS
63 sranuid. [loctpoenue ceueHuit B 1
MHOTOTPaHHHUKE

[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
3HaHUU. BpIlUKCIIEHNE PACCTOSIHUI: MEXAY
64 JBYMsI TOUKaMH, OT TOUKHU J10 IPSIMOM, OT 1
TOYKH J0 IJIOCKOCTH, MEXKTY
CKPEILMBAIOIIUMUCS TIPSIMBIMU

[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3AIUS
3HaHUU. Beruncienne pacCTOSHUM MEX Y
65 JIBYMsI TOUKaMH, OT TOYKHU JI0 IPSIMOM, OT 1
TOYKH JI0 TUTIOCKOCTH, MEXTY
CKPEIIMBAIOIIUMUCS MPSIMbIMU

66 Hrorosast KOHTpOJIbHASA paboTa 1

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUH. BeIuncIIeHHE yII0B: MEeXAY
67 CKPEUIMBAIOIIUMHUCS TPSIMBIMU, MEKITY 1
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTJIOB MKy TUIOCKOCTSIMU

IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS
3HaHUH. BeIunciIeHne yrioB: MeXay
68 CKPEILMBAIOINUMUCS IPSIMBIMHU, MEXKAY 1
MPSIMO 1 TUTOCKOCTBIO, IBYXTPAHHBIX YIIIOB,
YIII0B MEXY TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

Ne ni/n

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOIA/Ib TIOBEPXHOCTHU chepbl

KoaudecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHus

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

BsaunmMHoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K

chepe; iomaab chepsl

N3o0paxenue chepsl, mrapa Ha MIOCKOCTH.
Ceuenus mapa

HunuHapudeckas TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MMOBEPXHOCTHU, OCh [IMJIMHIPUUYECKOMN
MMOBEPXHOCTH

[unuuap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIas U OCh; MJIONIAIb
OOKOBOH U MMOJIHOW MOBEPXHOCTH

N3o0paxkenue muinHapa Ha TUIOCKOCTH.
Pa3Béprka nunuaapa. CeueHus MUIMHIPA
(TI0CKOCTHI0, MapaIeIbHON WU
MEPIECHIUKYISIPHON OCH IIUIUHPA)

Konnyeckas noBepxHOCTh, 00pazyroriue
KOHHMYECKOM MOBEPXHOCTH, OCh M BEPIIIMHA
KOHHMYECKOU MOBEPXHOCTU

Konyc: ocHOBaHuE U BeplINHA,
oOpa3ymolas 1 och; oAb OOKOBOH U
MOJHON MOBEPXHOCTHU

VYceu€HHBII KOHYC: 00pa3yloIIne 1 BHICOTA;
OCHOBaHMS 1 OOKOBas MMOBCPXHOCTH




N300paxkeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TITOCKOCTHI0, MapaljieNIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOASIEH Yepe3 BEpIINHY)

1 KomOunanws ten BpameHus u
MHOTOT'PaHHHKOB
MHororpaHHHK, OMUCAaHHBIN OKOJIO chephl;

12 cdepa, BOIUCaHHAs B MHOTOTPaHHUK WJIU B
TEJIO BpaIICHUS

13 [Tonstre 06 06béMe. OCHOBHBIE CBOMCTBA
00BEMOB TeN

14 O0BéM UIMHIIPA, KOHYCA

15 O6béM mrapa u momaab cepsl
[TogoOHEbIe TeNa B MPOCTPAHCTBE.

16 CooTHoIIEeHNSs MEX Ty ITOMAISIMU
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

17 KonTponbhas padora no temam "Tena
BpaieHus" u "O0bemMsl Ten"

18 BekTop Ha MJI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYMTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0
Pasnoxenne BekTopa 1o TpéM

21 HEKOMITJIaHAPHBIM BekTopaM. [IpaBuiio
napaiesnenumnena
Pemenne 3ama4, cBSI3aHHBIX C

22 MIPUMEHEHHUEM MTPaBIII JeHCTBUI ¢
BEKTOpaMHU
[IpsmoyronbHas cucTeMa KOOpJMHAT B

23 npoctpancTBe. KoopauHatsl BekTOpa.

[Ipocreiimume 3aauu B KOOpAUHATAX




24

VYron mexay Bektopamu. CransipHOe
MIPOU3BE/ICHNE BEKTOPOB

25

26

Brruncnenue yrioB Mex1y NpsSIMbIMU U
IJIOCKOCTSIMU

KoopanHatHo-BEKTOPHBINA METOI IIPU
pEIlIeHNH T€OMETPUYECKUX 3a/1a4

27

Kontponbnas padota no teme "BekTopsl u
KOOpJMHATBI B IPOCTpaHCTBE"

28

29

30

31

[ToBTOpEeHME, 0000IIEHNE 1
cucremaTu3anus 3Hanui. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHAMETPUH

IToBTOpEeHME, 0000IIEHNE 1
cucteMaru3anys 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpEeHuEe, 06001IeHNE 1
cucTeMaTH3allus 3HaHU. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHS

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1aun
TUTAHUMETPUHU ¥ METOJIbI UX PEIICHUS

32

[ToBTOpenue, 0600mEeHNE U
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpPEOMETPUUN

33

34

WroroBas koHTpoJsIbHAs paboTa

[ToBTOpEeHUEe, 06001IeHNE 1
cUcTeMaTH3aIlus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTHYECKOT0 aHalinu3a, reomeTpus. ['eomeTpus,
10-11 xnaccel/ Aranacss JI.C., byry3oB B.®., Kagomues C.b. u npyrue, AkiimonepHoe

obmectBo «M3natenbeTBo «IIpocBemenne»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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