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HHOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma yueOHOTo Kypca «I'eomerpusi» 6a30BOr0 YpOBHS IS 00YYaIOIIHXCS
10 —11 xmaccoB pa3pabortana Ha ocHOBe DenepanbHOTO roCyAapCTBEHHOTO 00pa30BATEILHOTO
CTaHJapTa CpEeIHEro oO0mEero oopa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MAaTEeMAaTHUYECKOMY OOpa30BaHUIO, U TPATUINI POCCHIICKOTO OOpa3OBaHUS.
Peammzanusi  mporpamMmbl  o0ecrieuyMBacT — OBJIAJCHUE  KJIFOUYEBBIMH  KOMIICTCHIUSIMH,
COCTABJIIIOLIMMH OCHOBY JUI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U MTO3HABATEIILHOTO Pa3BUTHSI IMYHOCTH 00YJatOIIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOro Kypca TIeOMETpUHM Ha YPOBHE CPEIHEro OOIEero oOpa3oBaHHMS
00yCIIOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABJICHUHU JIMYHOCTHOTO PAa3BUTHUsI O0YYarOIUXCs, (POPMHUPOBAHUS
(GYHKIIMOHATBPHOW MAaTEeMaTHYEeCKOH TPaMOTHOCTH, HM3Y4YCHHS JAPYrUX YYeOHBIX JUCIMILINH.
PazButne y oOydaromuxcsi NMPaBHIBHBIX TPEICTABICHUH O CYIIHOCTH W IPOUCXOKICHUU
TEOMETPHYSCKHUX a0CTPAKIIHA, COOTHOIICHUH PEATbHOTO W HJCAIIBHOTO, XapaKTepe OTPasKCHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIIECCOB PEAIbHOTO MUPA, MECTE FEOMETPUH B CHCTEME
HAyK W pOJIM MAaTeMaTHYCCKOTO MOJCITUPOBAHUS B HAyYHOM TIO3HAHWM W B TPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCSI, a TaKXKe KavyecTB
MBIIUICHHS, HEOOXOIUMBIX JIJISl a/IAlITAIlIU B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OJHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO OOIIEeTo
o0Opa3oBaHMs, TaK Kak 00ECIeYrBaeT BO3MOXKHOCTh M3YYCHHUS KakK JWCIHMIUIAH €CTECTBEHHO-
HAYYHOI HaINPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MblluIeHHE, (GOPMUPYEMOE IMPU H3YUYEHUU OOYYAIOUIUMHCS TMOHATUHHBIX
OCHOB TE€OMETPUM M TOCTPOCHHH IIETIOYKH JIOTMYECKUX YTBEPXKIECHUH B XOJ€ pelleHus
TEOMETPHUYSCKHUX 3a/1ad, YMEHHE BBIIBHUTAaTh M OINPOBEPraTh THUIIOTE3BI HEMOCPEICTBEHHO
WCIIONIB3YIOTCSl MPU PELISHUH 33Ja4 €CTeCTBEHHO - HAYYHOTO IMKJA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHue opueHTHpPOBATHCS B POCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 001IaCTAX
JESATSIIbHOCTH 4esioBeka. OpreHTaIus JeloBeka BO BPEMEHHU M MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHUE €T0 COLUATBHOTO OBITHS, (hOpMa OTPAKEHHSI OKPYKAIOLIET0 MUPA, YCIOBHE YCIEITHOTO
TTO3HAHUS " AKTUBHOTO peoOpa3oBaHus JIEHCTBUTEIILHOCTH. OmnepupoBaHue
MPOCTPAHCTBEHHBIMH 00pa3aMu OOBEAMHSIET pa3HbIe BUJIBI yUeOHON U TPYIOBOM AEATEIHHOCTH,
SBIIICTCS OJHUM W3 TPO(ECCHOHATHLHO BaXKHBIX KAauecTB, ITO3TOMY aKTyallbHA 3ajada
dbopMUpOBaHUA Y OOYYArOMIMXCS MPOCTPAHCTBEHHOTO MBIIIIEHUS KaK pPa3HOBUIAHOCTH
00pa3HOTO MBIIIICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJTOTOBKE K IPaKTHYECKOU
JESTEIILHOCTH 110 MHOTHM HAaIIPaBJICHUSM.

[lens ocBoeHUsT mporpaMmMbl yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM YpOBHE 00ydEHUS
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPAa3BUTHE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPUOOPETEHUS W HCIOJIB30BAHUS CHCTEMAaTHYCCKHX T'C€OMETPHUYSCKUX 3HAHWH U
JIeNCTBUH, cien(PUUHBIX TEOMETPUU, BOSMOKHOCTH YCIIEIITHOTO MPOI0JDKEHUST 00pa3oBaHus 1O
CICIIHATEHOCTSIM, HE CBS3aHHBIM C IPUKJIAHBIM HCIIOIh30BaHHEM F€OMETPHH.

[IporpaMmma mo reomeTpuu Ha 0a30BOM ypOBHE IMpeAHA3HAu€Ha s OO0YJaromIUXCs
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0IIre MaTeMaTHYECKUEe YMEHUsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIC IS
JKU3HU B COBpEMEHHOM o011iecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYHTh T€OMETPHIO



Oonee riIyOOKO, €CIM B JAIBHEWUIIIEM BOSHHKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npoecCuoHaNbHOM NeSTEbHOCTH.

Joctrxenue eH OCBOCHUS IPOTPaMMBI obecrnieunBaeTcs pelieHuemM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMH 3afauaMu ocBoeHUs Kkypca «['eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax siBIsItOTCS:

dbopMupoBaHUE TMPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOM KyJIbTYphl U
OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

dbopMupoBaHHE TPEJICTaBICHUS O MHOIOTPAHHMKAX U TellaX BpalleHHs Kak o
BOXHEHIIINX MATEeMaTHYECKUX MOJEISAX, MO3BOJISIONINX OMUCHIBATH U U3Yy4aTh Pa3HBIC SBICHUS
OKPY’KaroIllero MUpa;

dbopMUpOBaHHE YMEHUS paclo3HAaBaTh Ha YepTekKaX, MOJACNSAX U B PEATLHOM MHUPE
MHOTOTPaHHHUKH U TeJla BpalleHHUS,;

OBJIAJICHUE METOJAaMU pCIICHUS 3a7dad Ha T[OCTPOCHHS HAa  HM300paKEHUIX
MPOCTPAHCTBEHHBIX (DUTYD;

(GbopMUPOBaHUE YMCHHS OINEPUPOBATH OCHOBHBIMH TIOHATHSMH O MHOTOTPAHHHUKAX W
TeJax BpallleHUsl U UX OCHOBHBIMH CBOHCTBaMU;

OBJIAJICHUE AITOPUTMAMH PEIICHHUS OCHOBHBIX THIIOB 33]la4; ()OPMUPOBAHUE yMECHHS
MIPOBOAMTH HECIOXKHBIE JO0Ka3aTelbHbIE PACCYX ACHUS B XOJI€ PEUICHHS CTEPEOMETPHUYECKHUX
3a/1a4 ¥ 33J1a4 ¢ MIPAKTHICCKUM COJICP)KAHUEM;

pa3BUTHE  MHTEJUIEKTYAIbHBIX W  TBOPUECKHUX  CIOCOOHOCTEH  OOydarommxcs,
MO03HABATEIIFHON aKTUBHOCTH, UCCIICAOBATEIHCKUX YMEHUH, KPUTUIHOCTH MBIIUICHUS,

dbopMupoBaHre (QPYHKIHOHAIBHONH TPAaMOTHOCTH, pEJICBAaHTHOW TI'E€OMETPHH: yMEHHE
pacno3HaBaTh TPOSBICHHUS T'€OMETPHUYCCKHX TOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTYallUSX W MPH U3yYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (HOpMYIHpOBaTh MX Ha S3BIKEC I'€OMETPUU M CO3/1aBaTh
TeOMETPUUECKUE MOJIeTH, MPUMEHSATh OCBOSHHBIH T€OMETPUYECKUN ammapaTr A pelieHus
MIPAKTUKO-OPHEHTUPOBAHHBIX 33]1a4, HHTEPIPETHPOBATH U OIICHUBATH ITOJTYICHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIOYEHHE B KypC CTEPEOMETPUH B
HayvaJie ero M3ydeHUs 3a/1a4, PelaeMbIX Ha YPOBHE UHTYUTUBHOTO MO3HAHUS, U ONPEICICHHBIM
o0pa3oM opraHu3zoBaHHas pa0oTa HajJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U
MPOCTPAHCTBEHHOTO  MBINUICHUS, CTHUMYJIHPYET TMPOTCKAaHUE WHTYUTHBHBIX TIPOIECCOB,
MOTHUBHPYET K JaTbHEUIIIEMY U3YUCHUIO MPEAMETA.

[Tpenmourenue OTHAETCA HATSIHO-KOHCTPYKTHBHOMY METOAY OOYYeHHS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-MPAKTUYECKOM
JESTCIIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEACTABICHUN Yy yd4ammxcsi B Kypce
CTEpEOMETPUU MPOBOTUTCS 3a CUET PEIIeHHUs 3aa4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3a/1ad Ha OIMEpPUpPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3za MPOBOIUTCS C
OTIOPOY Ha HATJSTHOCTh, a OTIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHHS €r0 UCXOIHOTO COJICPIKAHNS.

OcHoBHBIE cojaepxaTenbHble JuHMM Kypca «l'eomerpunm» B 10-11 knaccax:
«MHororpanHukny», «[IpsiMble U TUIOCKOCTH B MPOCTpaHCTBe», «Tema BpameHus», «BekTopsl u
KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHHE JTOTUIECKIX YMEHHI pacIpeeNiieTcss He TOJIbKO
MO0 COJAEp)KaTeIbHbIM JIMHUSM, HO M MO rojaM OOy4YeHHss Ha YpOBHE CpEIHETO OOIIero
o0Opa3oBaHusl.

Conepxanre 00pa30BaHUs, COOTBETCTBYIOIIEEC IPEIAMETHBIM pe3yJbTaTaM OCBOCHHS
paboueii mMporpaMMBbI, pacpeeIEHHBIM 110 ToAaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3om,
9TOOBI ~ OBJIQJICHHE TI'EOMETPUYCCKHMMH  TIOHATHSMH ¥  HaBBIKAMH  OCYIIECTBISIOCH
MOCNEAOBATENbHO M MOCTYHATEeNbHO, C COONOJIEHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeOMETPHUYECKHX MPEICTABICHUIN 00yJarOIiXCs,
pacmupsis u yriayomsis e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun otBoautcs 2 yaca B Heeno B 10 kitacce u 1 yac B Hegento B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 ydeOHBIX yaca.
COJIEP KAHUE YYEBHOI'O KYPCA

10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHA cTepeoMeTpun. Touka, npsmMasi, III0CKOCTh, MpOocTpaHCcTBO. [loHsaTHE
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacronokeHue npsMbIX B IIPOCTPAHCTBE: MEPECEKAOLIUECS, NTapalICIIbHbIE U
CKpeluuBamoImuecs npsaMble. [lapamienbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble TpsMblE B IPOCTPAHCTBE; IMapaJJIEIbHOCTh TPEX MPSMbIX; MHapaieIbHOCTh
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMM CTOPOHAMH; Yrojl MEXIy HpSAMBIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX m1ockocTel. [Ipocreiine npocTpaHnCcTBEHHbIE (PUIYPBI HAa MIIOCKOCTU: TETPAdIp,
KyO, mapajuieNienuIie ], MoCTPOSHNE CEUCHUH.

[lepnieHUKYJIAPHOCTE HPSMOW M IUIOCKOCTU:  IEPIEHIAUKYJSAPHBIE IPSAMbBIE B
IIPOCTPAHCTBE, MpSAMbIE NapauIeJIbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IpU3HAK
NEPIEHIUKYIAPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY HPSIMOM M IIOCKOCTBIO; JABYTPAHHBIM yro,
JMHENHBIA Yron ABYrpaHHoro yria. I[lepneHaukyisp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUUs (QUIypbl Ha IJIOCKOCTb.
[TepnieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHIANKYISIPHOCTH ABYX IIocKocTell. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOIpaHHMKA, OCHOBHBIE DJJIEMEHTBl MHOTOIDAHHUKA, BBINYKIBIE W
HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpanHuka. [lpusma: n-yronpHas npusma; rpaHu
U OCHOBAHMS MPHU3MBI; MIpsIMasi U HaKJIOHHAS IPU3MbI; OOKOBAsl M TMOJIHAsl TOBEPXHOCTh HMPU3MBI.
[Tapayenenunesn, NpsIMOYTrOJBHBIN Napajulenenunes U ero cpoicrsa. IIupamupa: N-yronpHas
nupamMpia, TpaHM W OCHOBAaHHME NHMpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M Yyceu€HHas MNHUpamMuaa. OJIEMEHTbl MNpuU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHHMKU: MOHITHE NMPAaBUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJia; MpaBUiIbHAasl TPEyroibHasi MUpaMKia U IPaBUIbHBIA TeTpasap; kyO. [IpencraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus NpU3MBI U
MUPAMHU/IBI.

CuMMeTpust B NPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, HPSIMOM, IJIOCKOCTH.
DOneMeHThl CUMMETPHUH B IIMpaMuax, Napaieienurnenax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Brruncnenue 31eMEHTOB MHOTOIpaHHUKOB: pEOpa, quaroHanu, yrisl. [lmomans 60KoBOM
MOBEPXHOCTU U TOJHOM MOBEPXHOCTH MNPSIMON NPU3MBI, IUIOIIAJh OCHOBaHH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIbHON NMHUpaMuAbl, TeopeMa O IUlom@aau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[Tonobusie Tena B mpocTpaHcTBe. COOTHONIIEHHS MEXAY IUIOMIAASIMU IMOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC
Tena Bpamenus



[{wmHapuYeckass MOBEPXHOCTb, OOpa3yloIlMe IMIMHIPUYECKONW TOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. [{unuHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckass moBepxHOCTb, 00pa3yrolye KOHHYECKOH IMOBEpPXHOCTH, OChb W BEpLIMHA
KOHMYECKOW moBepxHOCTH. KOHyc: ocHOBaHME M BepUIMHA, 00pa3ymoomas W OCh; IUIONIAIh
OOKOBOW M NOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrollue M BBICOTA; OCHOBAHUSA U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: neHrp, paguyc, JUaMeTp; IUIOIIAJb I[OBEPXHOCTH cdepbl. BiaumHoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N300pakeHue Tes BpalleHHus Ha MJI0CKOCTU. Pa3BépTka uIMHApa U KOHYCA.

KomOuHauuu Ten BpalleHuss U MHOTOTPaHHMKOB. MHOTIOrpaHHHK, ONMCAaHHBIM OKOJIO
cdepsl; chepa, BOMCAHHAs B MHOTOTPAHHUK, WJIU TEJIO BPAILEHUS.

[Torsitue 06 o0bEMe. OcHoOBHBIE cBOWCTBA 00BEMOB Tenl. Teopema 00 o00BEME
OpSMOYTOJIBHOTO Napajuienenunena u ciaeactsus u3 Heé. O0bEM nmmmHApa, KoHyca. O0bEM
nrapa ¥ Iiomasib cepsl.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOLAAIMU IOBEPXHOCTEH,
00BEMaMu TOTOOHBIX Tell.

Ceuenuss muuHApa (MapajuleIbHO M MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SILEE Yepe3 BEPILINHY), CEUEHUs LIapa.

BekTopbl M KOOPAMHATHI B IIPOCTPAHCTBE

Bekrtop Ha mutockoct U B mpocTpancTBe. CII0KEHUE M BHIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1Mo TpEM HEKOMIUIaHApHBIM BekTopaMm. IlpaBuio
napajenenunena. Pemenne 3ajgad, CBsI3aHHBIX ¢ IPUMEHEHUEM TIPABUJI ICHCTBHIA C BEKTOPAMH.
[IpsmoyronbHas cucteMa KoopAMHAT B mpocTpaHcTBe. KoopaumuaTtsl Bektopa. Ilpocreiiiine
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalipHOE NPOU3BEICHHE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsAMBIMEH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pPE3ybTaThl OCBOEHHUS IPOrpaMMbl y4yeOHOro mnpenMera «MaremaTuka»
XapaKTepPU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOM TMO3UIMU OO0yYaromierocss Kak AakTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTO OOIECTBa, MPEICTABICHUEM O MAaTEMaTHUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MPOIEAyp TpakJaHCKOTO oO0IecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U HA3HAYCHHEM.

I[laTpuoTHyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTBHIO POCCUUCKON TPakIaHCKON MACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
nu HaCTOSIH_[eMy pOCCHﬁCKOﬁ MaT€éMaTuKu, HIECHHOCTHBIM OTHOIMICHUEM K JOCTHXCHHAM
POCCHUHCKMX MaTeMaTUKOB M POCCUHMCKOW MAaTeMaTHYECKOW IIKOJBI, K HCIOJB30BAHUIO ITHX
JOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUS:

OCO3HAaHWEM JyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapona; cHopMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O0 CO3HAHMS, 3TUUECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JTOCTYDKCHUN HAyKW U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIETO.

JcTeTnYeCKOe BOCIIUTAHME:



ACTETUYECKUM  OTHONIEHWEM K  MHUpPY, BKJIIOYas  ACTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, PpEUICHUH, pacCyXICHUI; BOCIPHUMYHBOCTHIO K
MaTEeMATHYECKUM acCIeKTaM Pa3InYHBIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHHUE:

Cc()OPMUPOBAHHOCTHIO YMEHHUS MPUMEHATH MaTEeMaTHUECKUe 3HAHUS B HWHTEpecax
3I0POBOTO W 0€30MacHOro oOpa3a H3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHMEe, COATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXA, peryispHas (u3ndeckas
AKTUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSX CIIOPTUBHO-03J0OPOBUTEIILHON
JESTEIIbHOCTBIO.

TpynoBoe BociMTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHWEM IIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K Pa3InIHBIM
chepam mpoheCcCHOHALHOW JIEATEILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON W €€ MPHIOKEHHSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BEIOOP OymyIiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IUJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3OBaHHIO H
caMo00pa3oBaHUI0 HAa TPOTSDKCHWH BCEHW JKW3HHM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUH MTPAKTUYCCKUX 3a/1a4 MATeMAaTUYECKOM HAIIPaBICHHOCTH.

IK0JIOTHYECKOE BOCITUTAHUE:

C(OPMHUPOBAHHOCTBIO IKOJIOTUYECKON KYJIbTYphl, MOHUMAHHEM BIHSIHHUS COLUAIBHO-
OKOHOMHYECKUX TMPOIECCOB HA COCTOSHUE TPUPOTHOW W COLMAIBHOW Cpeibl, OCO3HAHUEM
rI00abHOTO ~ XapaKTepa JKOJOTMYECKHX  IpOOJIeM; OpUCHTAllMe Ha  NPUMEHCHHE
MaTEeMATHYECKUX 3HAHWW JIJIS PEIICHUsS 3a/Ja4 B 00JIACTH OKPYXKAIOIICH CPeJIbl, IIaHUPOBAHUS
MOCTYIKOB M OIICHKH WX BO3MOJKHBIX ITOCIICICTBUH JIJIsl OKPY)KAIOIICH CPEIBI.

ILleHHOCTH HAYYHOTO MO3HAHMS:

C(OPMHUPOBAHHOCTEIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW U OOIICCTBEHHOW MPAKTHKH, TOHUMAHUEM MaTeMAaTHYECKON HAyKH Kak chepsl
YeNOBEUYECKON JesITebHOCTH, ITAlOB €€ Pa3BUTHUSl U 3HAYUMOCTHU JUIS Pa3BUTHS LIUBUIU3AINY;
OBJIAJICHUEM SI3BIKOM MAaTEMaTHKH W MaTeMaTHYCCKOW KYJIbTYPOW KaK CpPEJACTBOM TO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYILIECTBISATh MPOEKTHYD M HCCIEAOBATEIbCKYIO JEATEIbHOCTh
WHMBUIYQJILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIEe Pe3yIbTaThl OCBOSHUS TPOTPaMMBI y4eOHOTO mpeMera «MareMaTukay
XapaKTepU3YIOTCS OBJIaJICHUEM YVHHUBEPCATbHBIMUA HO3HAGAM ETIbHBIMU OeliCTNEUAMLU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCALbHOIMU — PecyIsmUHbLMU
oelicmeusimu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCO8 00YUarowWuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCarowe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayuetl).

ba3zoBble Jlornyeckue AecTBUA:

BBISBJISITH M XapaKTePU30BaTh CYMIESCTBEHHBIC MPU3HAKKM MaTEeMATHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHWH MEXIy MOHATHAMH; (QOPMYITUPOBATH OINpPEACTCHHUS TOHSATHUM;
YCTaHABIIMBATh CYIIECTBCHHBIN TpPH3HAK KIACCU(UKANNKA, OCHOBAHWS JUI 00OOIIEeHUS W
CpaBHEHHUSI, KpUTEPUU TTPOBOIUMOTO aHAIIN3a;

BOCIIPUHUMATh, (DOPMYJIHpPOBATH W MPeoOPa3OBBIBATH CYXICHUS: YTBEPIAUTEIBHBIC W
OTpUIaTeNbHbIE, eANHIYHBIC, YACTHBIE U OOIIHE; YCIOBHEIC,

BBISBJISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TMPOTHBOPEUNs B (haKTax,
JMaHHBIX, HAOMIONEHWSIX U  YTBEPXKICHHSIX;, TMpeiaraTh KPUTEPUU JUIS  BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

JIeNIaTh BBIBOJBI C WCIOJIB30BAaHUEM 3aKOHOB JIOTHUKH, JCAYKTHBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUYEHH MO0 aHAJIOTHH;



IPOBOJUTH CAMOCTOSITEIILHO JJOKAa3aTeIbCTBA MAaTEMATHUECKUX YTBEPKACHUHN (TpsSMBIE U
OT TIPOTHUBHOTO), BBICTPAMBATh APTYMEHTAIUIO, MPHUBOAMUTH MPHUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOMpATh CcHoco0 pemeHus Y4eOHOH 3ajauu (CpaBHHBATh HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh HauOoJee MOIXOMAIIMN € YYETOM CaMOCTOSITEIHHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciegoBaTejbcKue AeiicTBUS:

UCTIONIB30BaTh  BOMPOCHI  KaK  MCCIEOBATENbCKHA  HMHCTPYMEHT  TO3HAHUS;
(dbopMyIUpOBaTh BOMPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUNE, MPOOIEeMy, YCTaHABIMBATH NCKOMOE
U JJaHHOE, (OPMUPOBAThH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHCHHE;

IPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN OKCIIEPHUMEHT, HCCIEIOBaHUE II0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBJICHHUS, IMPOIECCa, BBISBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCAMH;

CaMOCTOATENILHO (POPMYJIMPOBaTH OOOOIIEHHS ¥ BBIBOJIBI IO PE3YJIbTaTaM MPOBEIAEHHOTO
HaOJIOICHNS, UCCIIEIOBAHMSI, OLEHUBATDH JIOCTOBEPHOCTH MOJIyY€HHBIX PE3yJbTaTOB, BEIBOJIOB U
000011IeHMI;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIABUTATH TPEATIOI0KEHHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBIISATH JIeOUIIUTHI HHPOPMAIIUH, TAaHHBIX, HEOOXOIUMBIX JUISl OTBETA Ha BOIIPOC H IS
pelIeHus 3a/1a9u;

BBIOUpaTh WHQPOPMALMIO M3 HCTOYHUKOB PAa3IMYHBIX THIIOB, aHAJU3UPOBATh,
CHCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMHOOPMAIMIO pA3IUYHBIX BUAOB U (opMm
NPE/ICTABIICHUS;

CTPYKTYpUPOBaTh  HMH(MOpPMAIMIO, TPEACTABIATH €€ B  pa3uYHbIX  (QOpMax,
WLTIOCTPUPOBATH TpadUuecKH;

OLICHWBATh HAAEKHOCTH HHGOPMAIMM TIO0 CAMOCTOSITENFHO C(HOPMYITHPOBAHHBIM
KPUTEPUSM.

2) Vuusepcanvivie KOMMYHUKAmMuHble Oelicmeust, 00ecneyusarm coopmMuposaHHocns
COYUATILHBIX HABLIKOG 0OYUAIOUIUXCHL.
Oo0menue:

BOCTIPUHUMATH U (OPMYITUPOBATH CYXACHHUS B COOTBETCTBUU C YCIOBHUSIMH U UEISIMH
OOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IHMCHMEHHBIX
TEeKCTax, JaBaTh TMOSCHEHUS MO XOAY peHIeHHs 3aJayl, KOMMEHTHUPOBATh TMOJYyYCHHBIN
pe3yibTar;

B X0JIe 00CYXJIeHHs 3ajJjaBaTh BOIPOCHI MO CYIIECTBY 00CYXJaeMoil TeMbl, IpoOIeMbl,
pemaemMoi 3a1a4n, BBICKAa3bIBAaTh WJICH, HAIIEJICHHBIE Ha IMOWCK PEIISHHS; COMOCTABISATh CBOM
CYXJIEHUS C CYKACHUSAMH JPYrHMX YYaCTHHKOB JUanora, oOHapy>KMBaTh Pa3Muule U CXOJICTBO
TIO3HIINHN; B KOPPEKTHOU (hopme popMyITMpoBaTh pa3HOTIIACHS, CBOM BO3PaKEHIS,

NPEICTaBIATh PE3yJIbTaThl PEIEeHUs 3aJaud, SKCIEPUMEHTA, UCCIIEJIO0BaHMs, MPOEKTa;
CaMOCTOSITENIFHO  BBIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3amad MpPe3CHTAlld |
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHuuecTBo:

MOHMMATh U HUCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M WHIANBUAYAIBHON pabOThI IPH
pemieHHH y4eOHBIX 3a/a4; NPUHUMATh I[eJIb COBMECTHOH JEsTEeIhbHOCTH, IUIAHHPOBAThH
OpraHu3alMI0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3yIbTaT pabOThI; 0000IIaTh MHEHHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (Gopmax paboThl (00CykaeHUs, 0OOMEH MHEHH, «MO3TOBbIE
HITYpPMBI» W WHBIC); BBIIOJIHITH CBOIO YacTh pabOTBl M KOOPAMHUPOBATH CBOM NIEHCTBHS C
JPYTUMH 4JIEHAaMH KOMAaHJbl, OIICHMBAaTh KAdyeCTBO CBOETO BKJaJa B OOMIMI NPOAYKT IO
KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.



3) Yuueepcanvnvie pecynamuensie oeticmeaust, obecneuugarom Gopmuposanue cmulc08bIx
VCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranusanus:

COCTaBJIAITh IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pelieHus ¢ yuéToM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI pEUICHU ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb:

BJIQ/IETh HaBBIKAMHM IO3HABATEJIIbHON peduieKCHH KaK OCO3HAHMUS COBEPIIAEMbIX
JEUCTBUM M MBICITUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB; BIIaJIETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIiecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

npeaABuACTbL TPYAHOCTH, KOTOPBLIC MOI'YT BO3HUKHYTH IpU PCHICHUHW 3aja4d, BHOCHTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JNaHHBIX, HAIJICHHBIX OIMIMOOK,
BBIIBJIEHHBIX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa I M YCJIOBUSIM, OOBSICHATH MPUUYMHBI
AOCTWIKCHUA WJIM HCOOCTUIKCHHA PE3YJIbTATOB ACATCIIBHOCTH, HAXOIUTbH OHII/I6Ky, JaBaThb
OILICHKY TPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOYKA, IpsIMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPHUH U CIIEJACTBUS U3 HUX IPU PELICHUHU T€OMETPUUYECKUX
3azay.

OnepupoBaTb MOHATUSMM: MApPAJUIEIBHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloIokKeHHe MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MNOHATHSMM: JBYTPAHHBI yroy, TpaHU JBYTPAaHHOIO yria, pedpo
JBYTPaHHOIO yIJia; JUHEHHBIN yroJl ABYTPaHHOTO YIJIa; TpagyCcHas Mepa JBYTPaHHOIO yIia.

OnepupoBaTh NOHATHUSIMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBINYKIIbII MHOTOTPaHHUK,
AJIEMEHTBHl MHOTOTPaHHUKA, IIPABUIIbHBI MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BMJIbI MHOTOTPAaHHHMKOB (MHMpamMuia; Mpu3Ma, IpsIMOYTOJIbHBIN
napajenenurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBaHMSI Il KJacCH(UKAIUU
(BBIMYKJIbIE W HEBBINYKJIble MHOTOTPAHHUKH; IPABUJIbHBIE MHOTOTPAaHHHUKH; TMpsMbIE U
HAKJIOHHBIE IPU3MBI, TapajlIeIeIUIe/bl).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSCHATH MPUHITUTIBI TOCTPOCHUS CEYCHHH, HCTIONIB3YS METOJ CJICIOB.

CTpouTh cedyeHUs MHOTOTPAHHUKOB METOJIOM CJIEIOB, BBIOJHATH (BBIHOCHBIE) IJIOCKHE
YepTekKH U3 PUCYHKOB NMPOCThIX 00BEMHBIX GUTYD: BU CBEPXY, COOKY, CHU3Y.

Pemrate 3a7aun Ha HaX0XKJICHHE T€OMETPHUUECKUX BEJIMUYMH 110 00pa3liaM MK allfOpUTMaM,
MIPUMEHSISI U3BECTHBIE AHATUTUYECKHE METObl NMPHU PEIICHUU CTAaHAAPTHBIX MaTEeMaTHYECKUX
3a/1a4 Ha BBIYMCJIICHUE PACCTOSHUN MEXIY IBYMS TOUKAaMH, OT TOUKH 1O IMPSIMOH, OT TOUKU 10
TUIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS PSIMBIMHU.

Pemrate 3a7aun Ha HaX0XKJICHHE T€OMETPHUUECKUX BEJIMUYMH 110 00pasliaM MK allfOpUTMaM,
MIPUMEHSISI U3BECTHBIE AHAJTUTUYECKHE METObl NMPHU PEIICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3a7ad Ha BBIYMCIIEHHE YIJIOB MEXJYy CKPEIIMBAIOIIUMUCA MPSAMBIMH, MEXAY NpSIMOUH U
IJIOCKOCTBIO, MEXKY TIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Boruncnare 00bEMBI U TUIOMAAM TOBEPXHOCTEH MHOTOIPaHHHMKOB (IpU3Ma, MHpaMHJIA) C
npyUMeHeHHeM (GOpMyJ; BBIUMCIATH COOTHOIIEGHUS MEXIy IUIOMAAsIMH IOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBarh MNOHATUSMH: CHUMMETPUS B HPOCTPAHCTBE; LEHTP, OCh MU IUIOCKOCTh
CUMMETpPHUHU; LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (DPUTYPHI.



W3Bnekath, MpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH WHPOPMALIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (HUTypax, MPEACTABICHHYIO HA YePTEkKaxX U PUCYHKAX.

[lpumensTp reoMeTpuueckue (akThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3a/ad,
HPENOJIAraroIuX HECKOJIBKO IAroB PEIICHUs, €CJAM YCJIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

[IpuMeHATh TpOCTEHIKe MPOrpaMMHBIC CPEACTBA W 3JIEKTPOHHO-KOMMYHHUKAI[HOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[lpuBOAMTH TIPUMEPHI MAaTEeMATHYECKUX 3aKOHOMEPHOCTEH B MPHPOAE U  IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHWS HA MPAKTHKE: aHAIM3UPOBATh peajbHBIC CHTYAIl[MH H
MMPUMCHATH HU3YUCHHBIC IIOHATUA B mponecce IIONCKa peuICHuA MaTeMaTN4YCCKHN
copMyaHPOBaHHON MpPOOJIEMbI, MOJACIMPOBATh peabHbIC CHTYal[id Ha SI3bIKE I'€OMETpPHUH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HCIOJIb30BAHUEM TCOMETPUYCCKUX TOHSATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a1a4H, CBA3aHHbBIC C HAX0XKICHUEM FeOMETPUIECKUX
BCJIIMYHH.

11 KUIIACC

OnepupoBatb HOHSITUSMU: LMJIMHIpUYECcKas HOBEPXHOCTb, oOpazyromue
LWIMHAPUYECKON MOBEPXHOCTHU; LIMIIMH/IP; KOHWYECKasi IOBEPXHOCTh, 00pa3yrolue KOHNYECKOH
MOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

PacniozHaBaTh Tena BpaeHus (UIMHIADP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TEJl BpalLlEHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh HNOHSTHUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CErMEHTA;
IapOBOM CJIOM, OCHOBaHHUE LIAPOBOTO CJIOS], BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U MIIOMIAAN MOBEPXHOCTEM TEN BpallleHUsl, TEOMETPUUYECKUX Tel C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATHUSMHU: MHOTOIPAaHHUK, BIMCAaHHBIM B cepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpaIEHUs.

BbluncnsaTe COOTHOLIEHUS MEKY IJIOUIAIIMU TOBEPXHOCTENW U 00BbEMaMHU MTOAOOHBIX TEI.

N300paxkaTh M3ydyaeMble (UIYpbl OT PYKHM M C TIPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUSI TEJ BPAILCHHUS.

W3BnekaTb, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MHPOPMAILIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX QUrypax, NPeCTaBIECHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbImonHATE AeCTBUS CIOXKEHUS BEKTOPOB, BRIYUTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOpa
Ha YUCI0, OOBSICHAThH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[IpuMeHATh paBUIIO MapasuIeNICNIIE A,

OnepupoBaTh NOHATHUAMHU: JEKapTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojl MEXKIy BEKTOpaMH, CKaJspHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cymMmMy BEKTOpOB U MPOU3BEACHHUE BEKTOPA HAa YHUCIIO, YTOJI MEXAY BEKTOpaMH,
CKaJISIPHOE MPOM3BEECHHUE, PACKIIAIbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TIpumensaTs reomeTpuueckue (akThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
MIPEOoJIaratoliuX HECKOJIBbKO IIaroB PEUICHUs, €CIU YCIOBUS NMPUMEHEHHS 3aJlaHbl B SIBHOMN
dopme.

Pemate npocreifiine reoMeTpudeckue 3aaul Ha IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO
METO/1a.



Pemate 3amaum Ha J0Ka3aTeNbCTBO MAaTEMaTHYECKUMX OTHOIICHMM U HAaXO0XJICHHE
FeOMETPUUYECKUX BEIUYMH MO 00pa3lamM WM aJIropuTMam, IPUMEHSST U3BECTHbIE METOJbI MpU
PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a/a4.

[IpumeHsTh MpocTEHIIMe MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALOHHBIE
CHUCTEMBI MPU PEHICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoauTH, mHpHUMEpPHl MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHsTh MONydYeHHBbIE 3HAHWS Ha MPaKTHUKE: aHAJIM3UPOBATh pealibHble CUTYAllUUu U
NPUMEHATh  HW3Y4YEHHBIE TMOHATHUS B  IMPOLIECCE TOMCKA  PEIICHUS  MaTeMaTH4YeCKU
chopMyIUpOBaHHON MPOOJIEMBbl, MOACIUPOBATH pPEajbHbIE CHUTYallMd Ha S3bIKE T€OMETPUH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIENU C HMCHOJb30BAaHUEM T'€OMETPUUYECKHUX MOHATHUM M TEOpEM,
anmnapara ajireOpsbl; peniaTb NpakTUYecKue 3a/1a4u, CBsI3aHHbIE C HAX0XKICHHEM IeOMETPHUECKHUX
BEIIUYUH

TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC
Ne | HammeHoBaHme pa3nenoB U KosmyecTBo yacoB DNEeKTPOHHBIE
n/m TEM IPOrpaMMBbI Bcero | Koutponbusie | [Ipaktuyeckue (uncpoBsie)
paboThI paboThI o0Opa3oBaTebHbIC
pecypchl
1 | BBeaeHue B CTEPEOMETPHIO 10
2 [IpsiMbIe ¥ TUTOCKOCTH B 12 1
MIPOCTPAHCTBE.
[TapaniensHOCTh NPSMBIX U
IIJIOCKOCTEN
3 | llepneHauKyIsIpHOCTH 12
MPSIMBIX U MJIOCKOCTEN
4 | Yrael MeXAy OpSIMBIMU U 10 1
IJIOCKOCTSIMU
5 | MHororpaHHuk# 11 1
6 | O6bEMBI MHOTOIPaHHUKOB 9 1
7 | IloBTOpeHue: ceueHus, 4 1
PacCTOSIHUS U YTIIbI
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOTPAMME
11 KJJACC
No HaunmenoBanue KonmuecTBo yacoB DIJIEKTPOHHBIE
/11 pa3ziesioB U TEM Bcero | Konrponbnsie | [IpakTuueckue (mudpoBsie)
IpOrpamMMBbI paboTsl paboTsl oOpa3oBaTenbHbIE
pecypchl
1 | Tena Bpamienus 12
2 OO0BEMBI TET 5 1
3 | Bektopsl u 10 1
KOOP/IMHATHI B
MIPOCTPAHCTBE
4 | IloBTOpeHue, 7 1
000011IcHNE,
cucTeMaTHu3anus
3HAHUU
OBUIEE KOJIMYECTBO 34 3 0




YACOB IIO0
I[TPOTPAMME

MNOYPOYHOE NNTAHUPOBAHHUE

10 KJIACC

Ne
/
o

Tema ypoka

KonunuecTtBo uacoB

Bcer | Kon | Ilpaktu
0 TPO | dYeckue
JbH | paboThI
bIC
pab
OTHI

Jara

u3y4
SHUS

DeKTpOHHbIE U(PPOBBIC
00pa3oBaTeNbHBIE PECYPCHI

OCHOBHBIE
TIOHSITHS
CTEpEeOMETPUU:
TOYKA, IIpsimMas,
MJIOCKOCT,
MIPOCTPAHCTBO.
[IpaBuna
HU300paKCHUS
HA PUCYHKaX:
HU300paKECHUS
IUIOCKOCTEH,
napauieIbHbIX
MPSIMBIX
(oTpe3koB),
CepeInHbI
OTpe3Ka

https://resh.edu.ru/subject/lesson/4756/c

onspect/203541/

ITonsTus:
MepEeCeKaroIIHN
ecs
IUIOCKOCTH,
[IePECEKAOIIN
ecd npsimas u
MIOCKOCTh

https://resh.edu.ru/subject/lesson/6133/c
onspect/272667/

ITousTHs:
MEepECEKarOIIHN
ecs
IJIOCKOCTH,
MepeCceKaroIm
ecd npsmas u
IUIOCKOCTB

https://resh.edu.ru/subject/lesson/6133/c
onspect/272667/

3HaKOMCTBO C
MHOTOTpaHHUK
aMH,
u300pakeHune
MHOTOTpaHHUK
OB Ha
pUCYHKaX, Ha
MIPOCKITUOHHBI
X yepTexax

https://resh.edu.ru/subject/les
son/6018/conspect/221549/
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https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/

HavanbHble
CBEJICHUS O
KyOe u
nupamu/e, ux
pa3BEPTKU U
MOJENH.
Ceuenus
MHOTOTpaHHUK
OB

https://resh.edu.ru/subject/lesson/6018/c

onspect/221549/

HaganpHbie
CBEJICHUS O
KyOe u
UpaMHUIE, UX
pa3BEPTKU U
MOJCIIH.
CeueHus
MHOTOTPaHHUK
OB

https://resh.edu.ru/subject/lesson/6018/c

onspect/221549/

ITousitre 00
aKCHOMaTH4YEC
KOM
MOCTPOCHUU

CTCPCOMETPUHU:

AKCHOMBI
CTEpeOMETpUHU
U CJICICTBUS
U3 HUX

https://resh.edu.ru/subject/lesson/4756/c

onspect/203541/

ITousiTue 00
aKCHOMaTHYEC
KOM
MOCTPOCHUU

CTepPEOMETPHUH:

AKCHOMBI
CTEpEOMETPUH
¥ CJIEJICTBUS
U3 HUX

https://resh.edu.ru/subject/lesson/4756/c

onspect/203541/

ITousarue o6
aKCHOMaTH4eC
KOM
OCTPOCHHUHU

CTCPCOMCTPHUH:

AKCHUOMBI
CTepeoOMeTpUHn
n CJIICACTBUA
U3 HUX

https://resh.edu.ru/subject/lesson/4756/c

onspect/203541/

10

IToustue 06
aKCHOMaTHYEC
KOM
MOCTPOCHUU

CTEpEOMETPHH:

AKCHOMBI
CTEpEOMETPUH

https://resh.edu.ru/subject/lesson/4756/c

onspect/203541/



https://resh.edu.ru/subject/lesson/6018/conspect/221549/
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H CJICICTBUA
3 HUX

11

BzanmHuoe
pacroyioxeHue
MPSIMBIX B
MIPOCTPAHCTBE:
MepPECEKAOIIIH
ecd,
napajuieabHbIC
51
CKPEITUBAOIIIH
ecsl psiMbIe

https://resh.edu.ru/subject/lesson/6133/c
onspect/272667/

12

[TapannensHOC
Tb MPSMBIX U
MIJIOCKOCTEH B
MIPOCTPAHCTBE:
napajujieibHble
npsiMbIE B
MIPOCTPAHCTBE;
napajuieIbHOC
Th TPEX
MPSIMBIX

https://resh.edu.ru/subject/lesson/6065/c
onspect/125650/

13

[TapannensHOC
Tb MPSMBIX U
IIJIOCKOCTEH B
IIPOCTPAHCTBE:
[TapannensHOC
Tb NPSIMOM U
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6065/c
onspect/125650/

14

NS ge
COHANpPAaBJICHH
BIMH
CTOpPOHAaMHU

https://videouroki.net/video/8-ughly-s-
sonapravliennymi-
storonami.html?ysclid=I1kl7rmfeb28804
5995

15

Yron mexny
PSIMBIMU B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6133/c
onspect/272667/

16

VYron mexny
OpSMBIMU B
IPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6133/c
onspect/272667/

17

[TapamnensHoC
Tb
IIJIOCKOCTEM:
napajijieibHbIe
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6129/c
onspect/131671/

18

CaoiicTBa
rnapasiesIbHbIX
IIJIOCKOCTEN

https://resh.edu.ru/subject/lesson/6129/c
onspect/131671/

19

[Ipocreiimue

MPOCTPAHCTBE
HHBIE QUTYPBI
HA TUIOCKOCTH:

https://resh.edu.ru/subject/lesson/5444/c
onspect/221485/
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TeTpa’p, Kyo,
napaiesenu
ca

20

[TocTpoenue
CEYEeHU I

https://resh.edu.ru/subject/lesson/5444/c
onspect/221485/

21

IToctpoenue
CEYEHUI

https://resh.edu.ru/subject/lesson/5444/c
onspect/221485/

22

Kontponbnas
pabora 1o
teme "[Ipsmbie
Y IJIOCKOCTH B
IIPOCTPAHCTBE.
[TapannensHOC
Tb MPSMBIX U
JI0CKOCTE"

23

[Iepnenqukymns
pHOCTB
IPSAMON U
IUIOCKOCTH:
NEPIEHANKYJISA
pHBIE IIPSIMbIE
B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4724/
main/20415/

24

[IpsimbIe
napaijieibHble
U
NEPIEHANKYJISA
PHBIE K
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/

main/20415/

25

[IpsimbIe
napaijieibHble
U
NEPIEHANKYJISA
PHBIE K
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/

main/20415/

26

[Tpuznax
NEPIEHANKYJISA
PHOCTH
IpsIMOM U
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/c

onspect/20565/

27

[Tpuznax
NEPIEHANKYJISA
PHOCTH
IpsIMOM U
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/c

onspect/20565/

28

Teopema o
MPAMO
HEPIEHINKY A
pHOM
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/c

onspect/20410/
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29

Teopema o
IpsIMOM
NEePHEHANKYJISA
pHOH
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/c

onspect/20410/

30

Teopema o
PAMO
NEPIEHIUKYJIIS
pHOM
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/c

onspect/20410/

31

[Tepnienaukyss
pu
HAKJIOHHBIE:
paccTosiHuE OT
TOYKH JI0
IJIOCKOCTH,
paccTosiHue OT
IPSAIMOM 10
MJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/c

onspect/221518/

32

[Iepnenqukymns
pu
HAaKJIOHHBIE:
paccTosiHue OT
TOYKH 10
IUIOCKOCTH,
paccTosiHuE OT
psAMOH 10
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/c

onspect/221518/

33

Ilepnenqukyns
pu
HAaKJIOHHBIE:
paccrositHue oT
TOYKH 0
IIJIOCKOCTH,
paccTostHUE OT
NpsMOU 10
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/c
onspect/221518/

34

[Tepnienaukyms
pu
HaKJIOHHBIC:
pacCTOSIHUE OT
TOYKH JI0
IUIOCKOCTH,
paccTosiHUE OT
IPSIMOM 110
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/c
onspect/221518/

35

Vsl B
MPOCTPAHCTBE:
YTOJ MEXIY
pAMON 1
IJIOCKOCTBIO

https://resh.edu.ru/subject/lesson/5444/c
onspect/221485/

36

JIByrpaHHbIi

https://www.yaklass.ru/p/geometria/10-
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yrod, klass/perpendikuliarnost-v-prostranstve-
JIMHEHHBIN 10441/poniatie-dvugrannogo-ugla-
yroi priznak-perpendikuliarnosti-ploskostei-
JIBYTPaHHOTO 11035/re-9aa441b9-4440-42d1-abab-
yria 0778481ce000?ysclid=llknetdgo927063
6747

37 | JIByrpaHHbIit https://www.yaklass.ru/p/geometria/10-
yroi, klass/perpendikuliarnost-v-prostranstve-
JIMHEHHBIN 10441/poniatie-dvugrannogo-ugla-
yroi priznak-perpendikuliarnosti-ploskostei-
JIBYTPaHHOTO 11035/re-9aa441b9-4440-42d1-abab-
yria 0778481ce000?ysclid=llknetdgo927063

6747

38 | Ilepnennukysist https://resh.edu.ru/subject/lesson/4748/c
PHOCTB onspect/20809/
TJIOCKOCTEH:
IMPHU3HAK
NICPICHANKYJIS
PHOCTHU ABYX
TJIOCKOCTEM

39 | IepreHauKyJist https://resh.edu.ru/subject/lesson/4748/c
PHOCTB onspect/20809/
IJIOCKOCTEH:
MpHU3HAK
NEPNCHAUKYIIA
pHOCTH OBYX
TJIOCKOCTEN

40 | TleprieHOUKYJIsI https://resh.edu.ru/subject/lesson/4748/c
PHOCTB onspect/20809/
TJIOCKOCTE:
IMPpU3HAK
NePICHANKYJIS
PHOCTH IBYX
TJIOCKOCTEM

41 | Teopema o https://resh.edu.ru/subject/lesson/6127/c
TpEX onspect/221518/
HEPIEHINKY A
pax

42 | Teopema o https://resh.edu.ru/subject/lesson/6127/c
TpEX onspect/221518/
HEPIEHINKY A
pax

43 | Teopema o https://resh.edu.ru/subject/lesson/6127/c
TpEX onspect/221518/
NEPNCHAUKYIIA
pax

44 | KoHTpoJbHas
paborta o
TEMaM

"IlepnieHauKyn
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SIPHOCTH
MPSIMBIX |
IUIOCKOCTeH" 1
"Vribl MexIy
MPSIMBIMHU U
IIOCKOCTSIMU"

45

[TonsiTue
MHOTOTPAHHUK
a, OCHOBHBIE
AJIEMEHTHI
MHOT'OTPaHHUK
a, BBITYKJIBIE U
HEBBIITYKJIbIE
MHOTOTPAHHUK
1; pa3BEPTKa
MHOTOTPAHHUK
a

https://resh.edu.ru/subject/lesson/6018/c

onspect/221549/

46

[Ipu3ma: n-
yrojbHas
pu3Ma; rpaHu
1 OCHOBaHHS
HPU3MBI;
npsiMasi u
HAKJIOHHAaA
MIPU3MBI;
OoKoOBas
ToJTHas
IIOBEPXHOCTH
MIPU3MBI

https://resh.edu.ru/subject/lesson/5443/c

onspect/21269/

47

[Tapannenenun
€I,
HNPSAMOYTOJIBHBI
i
napaieaeun
€l U ero
CBOICTBA

https://resh.edu.ru/subject/lesson/5444/c

onspect/221485/

48

[Iupamupa: n-
yroJibHast
nupamuja,
TPaHH U
OCHOBaHHE
MAPaMUJIBI;
OoKOBasg U
MOJTHAs
MOBEPXHOCTh
MAPaMUJIBI;
npaBUJIbHAs U
yceuE€HHas
nupamuja

https://resh.edu.ru/subject/lesson/5866/c

onspect/221575/

49

[IpaBuibHBEIE
MHOT'OT'paHHUK
U: IOHATHE

https://resh.edu.ru/subject/lesson/4023/c

onspect/149351/
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https://resh.edu.ru/subject/lesson/6018/conspect/221549/
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MPABHJILHOTO
MHOT'OTpaHHUK
a; IpaBUJIbHAs
npusMma u
IpaBWJIbHAS
NUPAMUJIA;
MpaBUJIbHAS
TpeyrojbHas
nupaMua u
IIPaBUJIbHBIN
TeTpa’ap; Kyo

50

[IpencraBinenu
eo
IMpaBUJIbHBIX
MHOI'OI'PaHHHUK
ax: OKTasdp,
JOJIeKa’Ip U
UKOCadIP.

https://resh.edu.ru/subject/lesson/4023/c

onspect/149351/

51

Cummertpus B
MIPOCTPAHCTBE:
CUMMETpUS
OTHOCHUTEIIEHO
TOYKH,
IIPSIMOH,
MJIOCKOCTH.
DIIeMEHTHI
CUMMETPHUH B
nupamMuaax,
napajienenun
enax,
MPaBUIBHBIX
MHOTOTPaHHUK
ax

https://resh.edu.ru/subject/lesson/4023/c

onspect/149351/

52

Brrunciaenue
3JIEMEHTOB
MHOTI'OTI'paHHUK
OB: p&Opa,
JIHaroHau,
YTIIBI

https://resh.edu.ru/subject/lesson/6018/c

onspect/221549/

53

IImomrane
OOKOBOM
MMOBEPXHOCTHU U
MMOJTHOM
MMOBEPXHOCTH
IpsIMOi
MIPU3MBI,
IJIOIIA b
OCHOBaHMIA,
Teopema o
OOKOBOM
MOBEPXHOCTHU
IPAMO

https://resh.edu.ru/subject/lesson/5443/c

onspect/21269/



https://resh.edu.ru/subject/lesson/4023/conspect/149351/
https://resh.edu.ru/subject/lesson/4023/conspect/149351/
https://resh.edu.ru/subject/lesson/4023/conspect/149351/
https://resh.edu.ru/subject/lesson/4023/conspect/149351/
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https://resh.edu.ru/subject/lesson/5443/conspect/21269/

PU3MBI

54

IInomans
OOKOBOM
MOBEPXHOCTHU U
MMOBEPXHOCTHU
IIPaBUIILHOMN
MUPAMUIBI,
Teopema o
TUIOIIA N
OOKOBOM
MMOBEPXHOCTHU
YCEUEHHOU
MUPAMUIbI

https://resh.edu.ru/subject/lesson/5443/c

onspect/21269/

55

Kontponbnas
pabora 1o
TeMe
"MHororpaHHu

KI/I"

56

[Tousatue 00
00BéMe

https://resh.edu.ru/subject/lesson/5866/c

onspect/221575/

57

O0BéM
UPAMUIBI

https://resh.edu.ru/subject/lesson/5866/c

onspect/221575/

58

O0BéM

mUupaMuabl

https://resh.edu.ru/subject/lesson/5866/c

onspect/221575/

59

O0BéM
HpPaMHUIBI

https://resh.edu.ru/subject/lesson/5866/c

onspect/221575/

60

O0BéM
HpPaMHUIBI

https://resh.edu.ru/subject/lesson/5866/c

onspect/221575/

61

O0BéM

IIPU3MBI

https://resh.edu.ru/subject/lesson/5443/c

onspect/21269/

62

O0BéM
TIPU3MBI

https://resh.edu.ru/subject/lesson/5443/c

onspect/21269/

63

O0BéM

IIPU3MBI

https://resh.edu.ru/subject/lesson/5443/c

onspect/21269/

64

KoHTtponbHas
pabota no
Tteme "O0bEMBI
MHOTOTpaHHUK
oB"

65

IToBTOpEHME,
000011IeHNE
cucTeMaTusail
Usl 3HaAHW.
ITocTpoenue



https://resh.edu.ru/subject/lesson/5443/conspect/21269/
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https://resh.edu.ru/subject/lesson/5443/conspect/21269/

CEeUueHU! B
MHOTI'OT" paHHI/IK
e

66 | IloBTOopenue,
000011IEHNE
cucTeMaTu3ail
WS 3HaHHM.
Brruncienune
PacCTOSHUI:
MEXy IBYMS
TOYKaMH, OT
TOYKH 0
MPSMO, OT
TOYKH JI0
IJIOCKOCTH,
MEXIY
CKPEIIHUBAIOIIN
MUCS
IPSIMBIMU

67 | Urorosas
KOHTPOJIbHAS
pabora

68 | IloBTOpeHue,
000011IcHIE
CHCTEeMaTHu3all
WS 3HAHUH.
Brruncnenue
YTJIOB: MEXIY
CKpEILMBAIOIIN
MMUCS
MPSIMBIMH,
MEXIy NpSMOKN
U IJIOCKOCTBIO,
JIBYTPaHHBIX
YTJIOB, YTJIOB
MEXIY
IJIOCKOCTSIMU

OBLLEE
KOJIMUECTBO
YACOB 10
TIPOTPAMME

68 5 0

11 KJIACC

Ne Tema ypoka
n/m

KonuuectBo yacos

Beer | Kon | Ilpakr
0 | Tpon | M4ecK

bHBI ue
e pabor
pabo BI

ThI

Jlata

u3yde
HUS

DJEeKTpOHHBIE U(PPOBBIE
o0Opa3oBaTeNbHbIE PECYPChI

1 | Cdepa u map:
IICHTD, pajinyc,

https://resh.edu.ru/subject/lesson/4034/con
spect/22790/



https://resh.edu.ru/subject/lesson/4034/conspect/22790/
https://resh.edu.ru/subject/lesson/4034/conspect/22790/

JMaMeETp;
IJIOIIA b
MTOBEPXHOCTH

cepsl

B3aumnoe
pacroioxeHue
cthepsl u
TUIOCKOCTH;
KacaTeJbHas
TUIOCKOCTh K
chepe;
TUTOMIA b
chepol

https://resh.edu.ru/subject/lesson/4034/con
spect/22790/

N3o6paxkenue
cthepsl, mapa

HAa IJIOCKOCTH.
CeueHus mapa

https://resh.edu.ru/subject/lesson/4034/con
spect/22790/

nnmHapuaeck
as
MOBEPXHOCTb,
oOpa3ymorue
HUAJTUHIPUYECK
o
MOBEPXHOCTH,
oChb
MATUHIPUYECK
o
MMOBEPXHOCTH

https://resh.edu.ru/subject/lesson/6300/con
spect/22489/

Humusap:
OCHOBAHUS U
OokoBast
MIOBEPXHOCTH,
oOpa3yrommas u
0Ch; TUIOIAb
OOKOBOM H
MTOJTHOM
MOBEPXHOCTHU

https://resh.edu.ru/subject/lesson/6300/con
spect/22489/

N3ob6paxenue
[WIMH]IpA Ha
TUTOCKOCTH.
Passéprka
WIMH/IPA.
Ceuenus
TMHIpA
(TTOCKOCTHIO,
napasieabHON
WIH
NepIeHINKYIIS
pHOH ocH
AJTUHIPA)

https://resh.edu.ru/subject/lesson/6300/con
spect/22489/

Konnueckast
MTOBEPXHOCTb,

https://resh.edu.ru/subject/lesson/4903/con
spect/22645/
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obpazyromue
KOHUYECKOM
MTOBEPXHOCTH,
OCh M BEpILIUHA
KOHMYECKOM
MOBEPXHOCTHU

Konyc:
OCHOBaHUE U
BEpILIKHA,
oOpasyroias u
0Cb; IJIOLIAb
OOKOBOM U
MTOJTHOM
MTOBEPXHOCTH

https://resh.edu.ru/subject/lesson/4903/con
spect/22645/

Y ceu€HHbIN
KOHYC:
oOpa3ymomue u
BBICOTA;
OCHOBAHMA U
OokoBas
MTOBEPXHOCTh

https://resh.edu.ru/subject/lesson/4903/con
spect/22645/

10

N3o6paxkenue
KOHYCa Ha
IJIOCKOCTH.
Pa3BépTka
KOHYyca.
Ceuenus
KOHYca
(TITOCKOCTHIO,
napasieIbHON
OCHOBAHUIO, U
IJIOCKOCTBIO,
MIPOXOIAIIEH
yepes
BEPIINHY)

https://resh.edu.ru/subject/lesson/4903/con
spect/22645/

11

Komb6unamnus
TEJ BpallleHUs
51
MHOTOTpaHHUK
OB

https://resh.edu.ru/subject/lesson/4911/star
t/23300/

12

MHororpaHHuk
, OITFICAHHBIN
0KOII0 cepsr,
chepa,
BIIMCAHHAS B
MHOTOTpaHHUK
WIH B TEJIO
BpallleHus

https://resh.edu.ru/subject/lesson/4911/star
t/23300/

13

ITousarue o6
00BéMe.
OCHOBHBIE
CBOMCTBaA

https://resh.edu.ru/subject/lesson/4904/con
spect/280335/
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00BEMOB Ten

14

O0BéM
LUIHH/IPA,
KOHyCa

15

O0BEM m1apa u
TUIOINAb
chepol

https://resh.edu.ru/subject/lesson/4910/con
spect/23237/

16

IToxo6ubIE
Tena B
MIPOCTPAHCTBE.
CooTHOIICHUS
MEXTY
IJIOIIAISIMU
MTOBEPXHOCTEM,
00BEéMaMu
MMOXOOHBIX TEI

17

KonTponbhas
pabora o
temam "Tena
BpamieHus" u
"O0BembI TEN"

18

Bekrtop Ha
IIJIOCKOCTH U B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4758/con
spect/21647/

19

Cnoxenue u
BBEIUMTAHUE
BEKTOPOB

https://resh.edu.ru/subject/lesson/2030/star
t/?ysclid=llkssmnquv449703666

20

YMHOXKEHNE
BEKTOpa Ha
YHCIIO

21

Paznoxenne
BEKTOpa I10
TpEM
HEKOMILIaHApH
BIM BEKTOPaM.
IIpaBuio
napajuienenun
ena

https://resh.edu.ru/subject/lesson/6404/con
spect/132054/

22

Pemenne
3ajad,
CBSI3aHHBIX C
MIPUMEHEHUEM
MpaBUII
JEUCTBUI C
BEKTOpaMu

23

[IpssmoyromnbHa
s CHCTEMA
KOOpPJMHAT B
IIPOCTPAHCTBE.
Koopaunatst
BEKTOPA.
IIpocreiimue

https://resh.edu.ru/subject/lesson/5724/con
spect/21891/
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3a1a4d B
KOOpAMHATAX

24

VYron mexnay
BEKTOpPAMH.
CxansipHoe
MIPOU3BEICHUE
BEKTOPOB

https://resh.edu.ru/subject/lesson/5723/con
spect/149166/

25

Breraucnenne
YIJIOB MEXAY
HpHMBIMI/I 58

IUIOCKOCTSIMH

26

KoopaunatHo-
BEKTOPHBIN
METOJI TIPH
pelieHuun
F€OMETPUYECK
uX 3a/1a4

https://resh.edu.ru/subject/lesson/6083/con
spect/149228/

27

Kontponbnas
pabora 1o
TeMe
"BekTopsbl 1
KOOPJUHATHI B
npocTpaHcTBe"

28

IToBTOpEHME,
0000111eHE U
CcHCTeMaTH3aIU
sl BHAHUH.
OcCHOBHEBIC
burypsl,
(baxThI,
TEOpEMBI Kypca
TUTAHUMETPHH

29

IToBTOpEHME,
0000mIeHNE U
CUCTeMaTH3aIH
sl 3HAHMI.
OcHOBHbIE
burypsi,
baxThI,
TEOpEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpEHME,
00001IeHHE U
CHCTeMaTH3aIu
s1 BHAHUH.
3amaun
MJIaHUMETPUHU
A METOBI UX
petieHus

31

IToBTOpEHME,
000011IEHE U
CHUCTEeMaTH3alu



https://resh.edu.ru/subject/lesson/5723/conspect/149166/
https://resh.edu.ru/subject/lesson/5723/conspect/149166/
https://resh.edu.ru/subject/lesson/6083/conspect/149228/
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sI SHAHUH.
3amayun
TJIaHUMETPUH
U MCTOJBbI UX
pereHus

32 | [loBTOpeHwue,
000011IeHE U
CHCTeMaTH3alU
s SHAHUH.
OCHOBHBIC
burypsi,
(axThl,
TEOpEeMBI Kypca
CTEPEOMETPUN

33 | UroroBas
KOHTPOJIbHAS
pabora

34 | IloBTOpeHnwue,
0000111eHE U
cHUCTeMaTU3aI1
s SHAHUM

OBLLEE
KOJIMUECTBO
YACOB 10
[IPOTPAMME

34




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

Marematuka: ajiredpa 1 Hayajla MaTeMaTUYECKOro aHalln3a, reoMeTpus. Anredpa

Y Hayaja MaTeMaTudeckoro ananusa (B 2 yactsx), 11 kmace/ Yacts 1: MopakoBuy

A.l'., Cemeno I1.B.; Hacts 2: MopakoBuy A.I'. u Apyrue; noja peaaknyein

Mopakosuua A.T"., O0111€CTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO «OL]
MHEMO3WHA»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

1. b.I'. 3uB. Jlunaktuueckue Matepuaisl o reomerpuu 11 11 kimacca. — M.
[Ipocsemenne, 2020.

2. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun no reomerpuu s 7 — 11
kiaccoB. — M.: IIpocsemenue, 2020.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HTTPS://RESH.EDU.RU/?YSCLID=LLPE4A3VK4824849151

HUHTEPHET
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