MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucTepcTBO 00pa3oBaHus U HAYKu PecnyOuku Bypsitus

Yupasiaenue oopazosanusi AMO "3aurpaesckuii paiion"

MBOY Jpxupukckas COII
PACCMOTPEHO COI'JTACOBAHO
Ha 3acenanuu MO 3am. Tupextopa no YBP
«EcrecTBeHHO- Jaumnumaesa A A

MaTEMaTH4YECKOro LIMKIa» ¢eq

PykoBoaurens 7
Xonuxoera U H. ¢
Ipotokon Ne £

ot «Zd» o0& A0

PABOYASI ITPOT'PAMMA
(Unentuduxarop 969382)

yueOHoro npeamerta «I'eomerpusi. Ba3oBblii ypoBeHb»

s ooygarommxest 10-11 kmaccoB

c. Opxupuk 2023



MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro kypca «I'eomerpus» 6a30BOro ypoBHs AJis
obOyuatonuxcsd 10 —11 kmaccoB pa3zpaboTaHa B COOTBETCTBHM CO CJIEAYIOIIUMHU
JIOKYMEHTaMHU:

@enepanpubiii  3akoH oT 29.12.2012 Ne 273-®3 «0O6 oOpa3oBaHuUM B
Poccuiickon @enepanumny;

2. @©IroCc COO (ITpukaz MunHCcTepcTBa npocBelieHus Poccuiickoit
®eneparmu ot 12.08.2022 No 732 «O BHeceHHMHM W3MEHEHUU B (penepasbHBbIM
roCyJJapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHAAPT CPETHETO OOIIEro 0Opa30BaHUAY);

3. denepanpHas 0OpazoBaTeNbHAs MPOrpaMma CpPeIHEro o0Iero oopa3oBaHUS
(YtBepxkaena npukazom Munnpocsenienust Poccuu ot 18.05.2023 nmox Ne 371);

4. Tlopsgok OpraHu3alii U OCYIIECTBIEHUSI 00pa30BaTEIbLHON JEATEIbHOCTH
10 OCHOBHOHM o0O0pa3oBaTelbHON MporpaMMe CcpeaHero oOmiero oopa3oBaHUS,
YTBEPXKIAECHHOM Nprka3zoM MuHuncrepera npocsemenus Poccniickon denepannu
oT 22.03.2021 Ne 115;

5. Ilpukaz MuHucrepctBa oOpa3oBaHusi M Hayku PecrmyOmuku bBypsitus ot
21.08.2023 roga Ne 1116 «O06 ytBepxkaecHUN MeTOIUYECKUX PEKOMEHIAIUNA IO
pazpaboTke yuyeOHOro IUIaHa i1 OO0IIE0Opa30BaTENbHBIX  OpraHU3alUN
PecniyOnuku bypstus Ha ocHoBe DenepanbHOro yueOHOro miaHam»

Peanuzanust  mporpamMmbl  00ECIIEYMBAECT  OBJIAJICHUE  KJIIFOYEBBIMU
KOMIIETEHIIUSIMHU, COCTABJISIONIMMU OCHOBY JIJII CaMOPa3BUTHUSL U HEMPEPHIBHOTO
oOpa3oBaHus, 1EITOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U TMO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH 00YUYaIOIIHNXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TEOMETPHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OOYyCIIOBJICHA IPAKTUYCCKOH 3HAYMMOCTHIO METAlpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTAaTOB OOYYEHHs] T€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpOBaHUS (YHKIIMOHATHLHOM MaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHUS IPYTUX y4eOHBIX AUCHUIUIUH. PazBuTre y oOydaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKIECHUU TCOMETPUUYCCKUX
aOCTpaKIMii, COOTHOIICHUH PEATBHOTO M HIACATBHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOW HAyKOW SBJIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MATEMAaTHUECKOTO MOJICITUPOBAHUS B HAYYHOM



MO3HAHUHU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOT'O MUPOBO33PECHHU S
yYaIUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTarlid B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust siBAsiETCS OAHUM U3 0Aa30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh H3Y4YEHHUsSI Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOUW HAMPABIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MeIuIeHWe, (HOPMUPYEMOE TPH HM3YYCHHH OO0yUYarOIIMMHUCS
MOHSATUHUHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEHICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00acTsaX JesATeNbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €ro CoIMaibHOro ObITHs, (opma
OTPaXEHUSI OKPYKAIOIIETO MHpA, YCIOBHE YCHENIHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENRHOCTH.  OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI YYEOHOM M TPYIOBOM JIE€ATEIBLHOCTH,
ABJISETCSI OJHUM W3 MPOQPECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOATOMY AaKTyaJlbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsl MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIIICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOTOTOBKE K MPAKTHYECKOU JAEATEITHHOCTH 110 MHOTUM HAIIPABJICHUSM.

[leas ocBoeHust mporpaMMmbl ydeOHOro kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE 0OyueHus — 00IeoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4epe3  OOecrnedyeHHe  BO3MOXKHOCTH  MPUOOpPETEHUs |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMM W  JEHUCTBUM,
crenupUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIITHOTO MPOIODKCHHSI 00pa30BaHUs
0 CTICIHAIIBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM T€OMETPUHU.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YypOBHE TWIpeIHAa3HA4YeHA JIsl
OOyYJaroIMXCcsl CPEAHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOIO 0011ero oOpazoBaHus. Takum oOpa3zoM, oOydaromyecs: Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MATEMAaTHYECKUE YMCHHUSI, CBSI3aHHBIC
co crnenu@uKod TEOMETPUH ¢ HEOOXOAWUMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYUTh T€OMETpHUIO OoJee
riIyOOKO, €ClIM B JadbHEHIIIEM BO3HUKHET HEOOXOIMMOCTh B TC€OMETPUYECKHX
3HAHHSIX B MPOPECCHOHANTBHON JACATEITHHOCTH.

JlocTikeHne 1ed OCBOCHHS TMPOrpaMMbl 00ECTIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIUX 3amad. [IpuopuTeTHBIMH  3aJadyaMd  OCBOSHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHe B 10—11 kaccax SBISIFOTCS:



e (dopMupoBaHHE TPEICTAaBICHUS O TEOMETPHUM KaK YacTH MHPOBOU
KYJBTYPBI U OCO3HAHUE €€ B3aUMOCBS3H C OKPYKAXOIIUM MUPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX U TeNaX BpaIICHUS
KAaK O BOXHEHIIUX MAaTEMATUYECKUX MOJIEIAX, IIO3BOJIAIOIUX ONMUCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYXKAIOLIETO MUPA;

o (opMupoBaHHE YMEHMsI pAaclO3HaBaTb Ha 4YEpTEX axX, MOJEISIX H B
pealbHOM MUPE MHOTOTPAaHHUKU U Te€jla BPALLCHUS,

e OBJIAJICHUE METOJIAaMHU PEIICHUS 3a/1a4 Ha MOCTPOECHMsI Ha M300paMeHUSIX
IPOCTPAaHCTBEHHBIX QUTYD;

e (opMHpOBaHME YMEHHUS ONEPUPOBATb OCHOBHBIMU TOHATHSMH O
MHOT'OTPAHHMKAX U TEJaxX BPALIEHUSA U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJICHHWEC  AITOPUTMAMM  PCEIICHUS  OCHOBHBIX  THUIIOB  3a1ad;
(¢opMUpOBaHHE YMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKA3aTEIbHbIC
pacCyXIeHUs B XOJ€ pELICHUSA CTEPEOMETPUYECKHUX 3aJay M 3aaad C
IIPAKTUYECKUM COJIEPIKaAHUEM;

e pa3BUTHE VHTEJUIEKTYaJIbHbIX 51 TBOPUYECKUX CIIOCOOHOCTEM
oOy4JarommMxcs, I[O3HAaBaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIbCKUX
YMEHHU, KpUTUYHOCTH MBIIUICHUS;

e (opmupoBaHUE (YHKIIMOHATIBHON IPaMOTHOCTH, pEJIEeBaHTHOU
FEOMETPUMU: YMEHHUE pPACIO3HABAaTh IPOSABICHUS I'E€OMETPUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX M IpPHU H3YyUYEHUU IPYIHMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN U 3aKOHOMEpPHOCTEH, (HOpMyIUpOBaTh WX Ha S3BIKE
Ir€OMETPUM U CO3JABATh IEOMETPUUYECKUE MOECIIH, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHUM aIapar Uil PElIeHHUs NPaKTUKO-OPHUEHTUPOBAHHBIX
3a7a4, UHTEPIIPETUPOBATH U OLICHUBATH I1OJIYYECHHBIE PE3YJIbTATHI.

OTIUYUTENbHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKIIIOUEHHE B KYPC
CTEPEOMETPUM B HAYaJle €ro Mu3y4yeHMs 3a1ad, pellaeMblX Ha YypOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBHUPYET K
JaJbHEUIIIEMY U3YyUEHUIO IPpEeIMETA.

[Tpenmourenue oTAAETCSA HATISAAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH IPEAMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE MNPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4Jaluxcss B Kypce CTEpPEOMETPUM IPOBOAMTCA 3a CYET pPEUICHHUS 3aaad Ha
CO3/laHME  MPOCTPAHCTBEHHBIX OOpa3oB M  3aJady Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha



HArJSAHOCTh, @ ONEpPUpPOBaHME OO0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 HCXOJAHOIO COAECPKAHU.

OcHOBHBIE copepxaTenbHble TUHUM Kypca «I'eomerpum» B 10—11 kmaccax:
«MHororpanHuKu», «[IpsiMple U MIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BekTopsl U KOOpIMHATHI B MpOCTpaHCTBE». DOPMUPOBAHHE JIOTHUECKUX YMEHHM
pacnpenenseTcs HE TOJbKO II0 COAEP)KATEIbHBIM JIMHHUSM, HO M MO TOJaM
oOydYeHHs Ha YPOBHE CpETHETO 001Iero 00pa3oBaHumsl.

Conepxxanue o0Opa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSl pabodeil mporpamMmbl, pacHpelesN€HHbBIM 10 TroAaM oO0y4yeHwus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJIEHUE TIE€OMETPUUECKUMHU
NOHATUSAMU UM HAaBBIKAMHU OCYUIECTBIISUIOCH MOCJEN0BATENBHO U MOCTYNATENBHO, C
COOJII0JIEHNEM MPHUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOy4yaroUIMXcs, pacliupss M
yriayousist €€, o0pa3ysi IpOYHblE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuyielbHble W CKpelmuBaromuecs mnpsMele. [lapamienbHOCTh NPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TTIOCKOCTH; CBOKWCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHBIE W TEPIEHIUKYJISPHbIE K IJIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JIO TUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaMUJIa; NpaBUIbHAs TPEYrojibHash MNHUpaMuAa W TPaBUIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMHuAax, Mapajuiesenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTH NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

[HunmuHapuyeckas MMOBEPXHOCTb, oOpazyroriue HWIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM MoBepXHOCTU. KOHyC: OCHOBaHME U BEpIIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WIH TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTtop Ha mockoctu U B mpocTpaHcTBe. CI0KeHUE U BRIUMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ynbTaTbl OCBOCHHS MPOrpamMMbl ydyeOHOTO MpeaMmera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TpakAaHCKOW UJICHTUYHOCTHU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHHE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); bu3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MAaTEMAaTHYSCKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa 9SKOJOTHMYECKUX IMpoOIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOHW KaK CpEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKPYHCAUie2o0  Mupa;,  NpuMeHeHue  jJ10SUHEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH CcHOCOO pelreHus ydeOHOM 3ajadyd (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O00OBbEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HWCTOYHWKOB  PA3JUYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UJIEH, HAIICJICHHbIE Ha TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATEIbHOCTH, IUJIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» U HWHBIC); BBINOJHATH CBOI YacTh pPabOTHl U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTWKEHHSI WIM HEAOCTHXKEHHUS DPE3YJIbTAaTOB JEATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a]1aY.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTIiia; JMHEWHBINH Yrojl ABYTPAHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN Napajijiesienunen, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHITHIMH: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOT PAHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKIACHUE TEOMETPUUICCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAHHBIX YTIIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; ILIEHTP, OCh M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKTbl Ui PEUIEHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIHPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATH pPEaJbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIPUYECKAss MOBEPXHOCTh, OOpa3yrolne
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBIICHATH CIOCOOBI MOTYYEHUS TEJ BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAAM  TOBEPXHOCTEH Ten  BpalleHMs,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

BbruucnsTe COOTHOUIEHUS] MEXIY IUIOMAASMH MOBEPXHOCTEN M 0ObEMaMU
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJalOT.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy reoMmeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHUWA W
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE IOHATHUSA B NPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKIECHUEM T€OMETPUUECKUX BEITUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo 4acoB
Ne HaumenoBanue pa3jiesioB JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
Kourpoabnble IIpakTHyeckue
n/n U TeM IPOrpaMmbl Bcero pecypchl
padoThI padoThI
1 BBenenue B crepeoMeTpuro 10 1 1 https://resh.edu.ru/subject/lesson/4756/start/203542/
[IpsiMbIE ¥ TUIOCKOCTH B
IIPOCTPAHCTBE.
2 pocTp 12 1 1 https://resh.edu.ru/subject/lesson/6065/start/125651/
[TapamienbHOCTE NPSAMBIX U
IIOCKOCTEH
[leprneHanKyISIPHOCTD
3 PHCHIIKY AP B 12 0 0 https://resh.edu.ru/subject/lesson/4724/start/20411/
MPSMBIX U TJIOCKOCTEH
VTIbsl MEXY MIPIMBIMA U
4 Ay TP 10 1 0
IUIOCKOCTSIMH
MHoOrorpaHHuku 11 3 https://resh.edu.ru/subject/lesson/6018/start/221550/
6 OO0BbEMBI MHOTOTPaHHUKOB 9 2 https://resh.edu.ru/subject/lesson/4904/start/280336/
IToBTOpeHue: ceue ,
7 peHU YEHUS 4 1 0
pacCTOSTHUS U YTJIbI
OBIIEE KOJIMYECTBO HACOB 68 6 7

I10 ITPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (unbp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMBI TET 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001IeHNE, 7 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

KoaunuecTBO 4acos

Tema ypoka KonTposabHubie
Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[ToBTOpEHME Kypca IIIaHUMETPUH 1 0

Bxoanas koHTposbHast pabora. OCHOBHBIE
HOHSTHS TUITAHUMETPHH.

OCHOBHBIE TOHATHUSI CTEPEOMETPHUU: TOUKA,
npsiMasi, TII0CKOCTh, MPOCTPAHCTBO,
NepECEKAIOIINECS TUIOCKOCTH,
nepeceKaroIuecs npsmas 1 miIockocTb

[onsArtus: nepecekaromuecs MIOCKOCTH,

HepeceKaroIuecs npsiMast U INIOCKOCTb.

3HAKOMCTBO C MHOTOI'paHHUKAMH, 1 0
n300pakeHre MHOTOIPaHHUKOB Ha

PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKAX

Hauanpubie cBeienns o ky0e u mupamuze,
uxX pa3BEPTKU U Mojenu. CeueHus 1 0
MHOTOTPAaHHUKOB

HauanbHble cBeieHus 0 Ky0e u nupamue,
ux pa3BeépTku U Mozenu. CedeHus 1 0
MHOTOTPaHHHKOB

[TousiTue 00 aKCHOMATHYECKOM

MIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI 1 0
CTEPEOMETPUH U CIEACTBHS U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

TToHsaTHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HUX

10

11

12

13

[TonsiTrie 06 akCHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUA U3 HUX

B3anMHOe pacmoniokeHue npsmbIx B
IIPOCTPAHCTBE: IepeceKaromuecs,
NapajuleIbHbIE U CKPEILUBAOIIUECS
IIpsIMBIE

HapaJ'IJ'IGJ'IBHOCTL MpsAMBIX U IUIOCKOCTEN B
IMPOCTPAHCTBE: MMApaAJUICIIBbHBIC ITPAMBIC B
MMPOCTPAHCTBE; MAapAJUICIIbHOCTDb TpéX
MMPAMBIX

HapaJ'IJ'ICJ'IBHOCTB MMPpAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: HapaJ'IJ'ICJ'IBHOCTB HpHMOﬁ )51
INJIOCKOCTH

14
15

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16

Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE

17

18

[TapannenbHOCTb MIIOCKOCTEN:
napaelbHble IOCKOCTH

CBoiicTBa napajiCJIbHbIX IUIOCKOCTEM

19

[TpocTeiimye npocTpaHCTBEHHBIE (PUTYPBI
Ha TJIOCKOCTH: TETpa’ap, Kyo,




napaJuieIIeHIIe/]

20
21

[TocTpoenue ceuenuit

IToctpoenue ceuenuit

22

23

24

KonTponpHas padora o Teme "IIpsimbie
IUIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPAMBIX U IIIOCKOCTEN"

[leprieHAMKYIASIPHOCTH NPAMOUN 1
IUIOCKOCTH: MIEPIEHANKYIISIPHBIE TPSMBIE B
MIPOCTPAHCTBE

HpHMLIC ImapayicJIbHbIC 1
NEPNCHAUKYIIAPHBIC K IIJIOCKOCTH

25

26

27

[Ipsimble napasenbHble U
NEPIEHAUKYIISIPHBIE K IITIOCKOCTH

[Tpu3Hak neprneHIuKyIIpHOCTH MPSIMON U
IJIOCKOCTH
[Tpu3HaK neprneHAUKYISPHOCTH MPSIMOKN U
IJIOCKOCTH

28

29

30

Teopema o0 psIMOM EPIIEHANKYIISIPHON
IUIOCKOCTH
TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IIJIOCKOCTH
TeopeMa 0 IpsIMO¥ NEPIIEHAUKYISAPHOU
IIJIOCKOCTH

31

[leprieHAMKYISP M HAKJIIOHHBIE: pACCTOSIHUE
OT TOYKH JI0 TUNTIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIJIOCKOCTH

32

HCpHCHI{I/IKyHSIp 1 HAKJIOHHBIC: PACCTOSIHUC
OT TOYKHU OO IJIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM J10 IIJIOCKOCTH

33

34

35

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT

IIPSIMOM 10 IIJIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ J0 IINIOCKOCTH

VYTl B IPOCTPAHCTBE: YIOJ MEXKAY
MPSIMOM U TNIOCKOCTBIO

36

37

38

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yrjia
[IepnieHAMKYIAPHOCTD INIOCKOCTEN:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTER

39

[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:
MPHU3HAK HEPIEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEN

40

41

[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:
MPHU3HAK HEPIEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEN

Teopema o0 Tpéx nmeprneHauKyIsIpax

42
43

Teopema 0 TpEX nepHeHANKYIApax

Teopema o Tpéx nepneHaAuKyIsIpax

44

KonTponbhas paboTa no remam
"TlepnieHIUKYJISPHOCTD MPSIMBIX U

Al

riockocTeil" 1 "YTIbl MeXay NPSIMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: nN-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHAS
MPU3MBbI; OOKOBAsI U MOJIHAS TTOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienue]1 U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yce4y€HHas MUpaMuaa

49

[IpaBusbHBIE MHOTOTPAHHUKH: TTIOHSITHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
IpaBUJIbHAS TPEYrobHas MUpaMua u
NpPaBUJIBHBIN TETpa’ip; Kyo

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
MUKOCa3Ip.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSAMOH, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B TUpamMuax,
napajuiejenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brlunciaenue 31eMeHTOB MHOT'OI'PpaHHUKOB!

52 R 1 0 1
pEOpa, TuaroHaiu, yribl
[Tnomaae GOKOBOI MOBEPXHOCTH U IMOJTHON
53 MOBEPXHOCTHU NIPSIMON TIPU3MBI, TUIOIIATH 1 0 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABIIILHOW MUPaAMUJIBI, 1 0 0
TEopeMa O TUIOIAI OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 'I'<OHTp0J'H:Ha$I pa6?Ta o TeMe 1 1 0
MHororpaHHuKH
56 [Tonsitre 06 06BEME 1 0 0
57 O0BEM upamMu b1 1 0 0
58 O0BEM TUpaMu bl 1 0 0
59 O0BEM TUPAMHUTBI 1 0 1
60 O0BEM TUpaMHuIbI 1 0 0
61 O0BEM pU3MBI 1 0 0
62 O06BEM npu3MBbI 1 0 1
63 O0BEM TTPU3MBI 1 0 0
64 Konrtponbnas pabora no reme "O6bEMBI 1 1 0
MHOTOTPaHHHUKOB"
[ToBTOpeHmEe, 0600IIEHNE CUCTEMATH3AITHS
65 3HaHui. [TocTpoeHune ceuennii B 1 0 0
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHWH. Berancienne paccTosTHAN: MEXITY 1 0 0

ABYMSA TOYKaMH, OT TOYKHU JO HpﬂMOfI, oT




TOYKH OO0 IMIIOCKOCTH, MCIKIY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Hrorosast KoHTpOJIbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIuncClieHUE yIII0B: MEXIY

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY
MPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXKIY TIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, IuameTp;
IO/ IOBEPXHOCTH CEpHI
B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K
chepe; iomanb chepsl

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[y IpruvecKas MOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb III/IHPIHI[pH[IeCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTb, 00pa3yroIas 1 och;
IUIOIAah OOKOBOM M MOJHOM
IIOBEPXHOCTHU

N300paxkeHne NUINHAPA HA TIIOCKOCTH.
Pa3zsépTka unnunapa. Ceuenus
HUIMHIPA (TI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pa3yroIue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTHU




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
IIOJIHON TTOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)

11 KomOuHanus ten BpateHus u
MHOTOT'PaHHHKOB
MHororpaHHMK, OIIMCAHHBIN OKOJIO

12 cdepsl; cdepa, BnUcaHHAsS B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tel

14 O06bEM UIMHApa, KOHYCa

15 O06BEéM mapa u riomazab chepbt
[TomoOHbIE TENa B MPOCTPAHCTBE.

16 CooTHoIIEHNS MEXy TTOIIAASIMHU
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

17 KonrtponsHas padora no temam "Tena
Bpaienus" u "O6beMsl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsiMmoyronbHas cucreMa KOOpJUHAT B
npoctpancTse. KoopanHatel BEKTOpa.
[Ipocreiimne 3axa4n B KOOpAUHATAX

Yron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIeHUU TEOMETPUYECKUX 3a7a4

KontponsHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcreMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpeHue, 0600IIEeHNE U
cUCTEMAaTH3aMs 3HAHUNA. 3a1a4yn
TUTAHUMETPUHU M METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUE, 0600IICHNE 1
39 cucTeMaTu3anus 3HaHui. OCHOBHbBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUU
33 HToroBast KOHTpOJIbHAsL paboTa 1 1
34 [ToBTOpEHME, 0606H_[eHI:Ie u 1
CHUCTEMATHU3AIMs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






