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I[TOACHUTEJIBHAA 3AIINCKA

AnantuBHas Pabowas mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS
(Bepcust 3.1) mns oOyuarommmxcs 10 —11 xmaccoB paspaborana Ha ocHoBe DenepaibHOTO
rOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHJIapTa CPeJHEro ooOmero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIIEMBIX K MaTeMaTHYECKOMY OOpa3OBaHUIO, U
TPaAMLUA poCcCcUiiCKOro oOpasoBaHus. Peanm3zanus mporpaMmbl 0OeclieUMBAET OBJAJCHUE
KIIFOYCBBIMU KOMIICTCHIHUAMHA, COCTABJIAIONIMMU OCHOBY JIA CaAMOPA3BUTHA W HCIPCPBIBHOI'O
00pa3oBaHus, IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO W IIO3HABATEIBLHOTO PAa3BUTHS
JTUYIHOCTH 00YJAFOIIHXCSI.

HEJIN U3YYEHUA YVUYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca T€OMETPHH Ha YpPOBHE CpPEIHEro oO0IIero oOpa3oBaHHS
00yCIIOBJIEHa MNPAKTUUYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX U MPEIMETHBIX Ppe3ylbTaToOB
00ydYeHHUs TEOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS OOYJArOIIMXCS, (OPMUPOBAHUS
(GYHKIIMOHATBHOW MaTeMaTHYeCKONH T'PaMOTHOCTH, M3Y4YEHHUS APYTrUX Y4EeOHBIX TUCIUILIMH.
PazButue y o0Oydaromuxcsi MpPaBHJIBHBIX TMPEJICTABICHUN O CYIIHOCTH U TPOUCXOKICHHUU
FeOMETPUUYECKUX a0CTpaKLUN, COOTHOIICHUU PEabHOTO U UJCAIbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTHYECKONW HAyKOM SIBIICHUU U IIPOLIECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIMPOBAHUS B HAyYHOM I[O3HAHUM W B MPAKTHKE
crocoOcTByeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHMS YUaIMXCS, a TaKKe KauecTB
MBILUICHHSI, HEOOXOIUMBIX JJIsl a1allTallii B COBPEMEHHOM OOIIIECTBE.

['eomerpus sBisieTcss ogHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO OOIIero
o0pa3oBaHMs, TaK Kak OOECreurnBaeT BO3MOXKHOCTh M3YUEHHS KaK AUCIMILIUH €CTECTBEHHO-
Hay4HOU HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbiuieHHe, (HOpPMUPYEMOE TMPU H3YYECHUH OOYYAIONIMMUCS MOHSATHIHBIX
OCHOB TE€OMETPUU U TOCTPOCHHUH IIEMOYKH JIOTHYECKUX YTBEPXKICHUM B XOJI€ pEHICHUS
FeOMETPUUECKHUX 3aJlay, YMEHHUE BBIIBUTaTh U OMPOBEPraTh THUIMOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS TIPU PEIICHUH 3aJad €CTECTBEHHO-HAYYHOTO IMKJIA, B YAaCTHOCTH U3 Kypca
(07370478

YMeHHe OpHEHTHUPOBATHCS B TMPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO pPOJb BO BCEX
o0racTsx AesTenbHOCTH dYenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEOOXOJAMMOE YCIIOBHE €ro COLUAIBHOTO ObITHS, (OpMa OTpaxKeHUs OKPY>KAIOIIETO MHpA,
yCIIOBUE  YCHEIIHOTO TMO3HAaHUS M  AaKTHUBHOIO  MpeoOpa3oBaHUS  JEHCTBUTEIBbHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEIMHSICT pa3HBIC BUABI y4eOHOU U TPYAOBOM
NESTENIbHOCTH, SBIAETCS OJAHUM U3 MPOPECCHOHATHHO Ba)KHBIX KAaueCTB, MOSTOMY aKTyallbHa
3ajaua (popMuUpoBaHUS y OOYYAOUIMXCS MPOCTPAHCTBEHHOT'O MBIIUICHUS] KaK Pa3sHOBUIHOCTH
00pa3HOTr0 MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTIOTOBKE K MPaKTHYECKOU
JESATEeTLHOCTH 10 MHOTHM HaIPABJICHUSIM.

Llenp ocBoenuss mporpammbl yueOHOro kypca «['eomerpusi» Ha 0a30BOM YpPOBHE
oOydeHuss — 00ImIe00pa3oBaTeIbHOE W OOMICKYJIBTYpHOE pa3BHTHE OOYUYaIOIMIUXCS depe3
oOecriedueHre  BO3MOXKHOCTH  NPUOOPETEHHST M HCIOJNb30BAHHMS  CHUCTEMATHUYECKHX
F€OMETPUUYECKUX 3HAHUN U JCUCTBUM, CHEHU(UUHBIX T€OMETPUM, BO3MOXKHOCTH YCIIEIIHOTO
OPOJODKEHUS  OOpa3oBaHMsl MO  CHEHHATBHOCTSM, HE CBA3aHHBIM C  MPUKIATHBIM
MCIIOJIb30BAHUEM F€OMETPUH.

[IporpaMMa mo reomeTpuu Ha 0a30BOM YpOBHE MpeHa3HAUYCHA i OOy4aroluxcs
CpPEIHEM WIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPyJHEHUM Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOyuaromuecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH
o0mIre MaTeMaTHIecKue YMEHUs, CBSI3aHHBIC CO CICIU(DPHUKON TeOMETPUH M HEOOXOAUMBIC IS
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KU3HU B COBpEeMEHHOM o0miecTBe. Kpome 3Toro, oHM UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHIO
Oosee TryOOKO, €CTM B JAIBHEUIIIEM BO3HUKHET HEOOXOIUMOCTh B TCOMETPHUCCKUX 3HAHMSIX B
poeCCUOHATILHOM I TEILHOCTH.

I[OCTI/DKGHI/IG e OCBOCHUA ImporpaMmaI O6€CH€‘~IHB3€TCH peICHUCM
COOTBETCTBYIOIMX 3ajad. [IpHOpUTETHBIMU 3ajadyaMH OCBOEHHUS Kypca «['‘eomerpum» Ha
6a3o0BoM ypoBHE B 10—11 kiaccax sBisitoTCS:

o (dopMupOBaHUE IPEICTABICHUS] O F€OMETPUM KaK 4acTHM MUPOBOW KYJIbTYPHl U
OCO3HaHUE €€ B3aMMOCBS3H C OKPYKAOLIUM MUPOM,;
o (dopMupOBaHHE NPEICTABICHUS O MHOTOIPDAaHHUKAX M TeJlaxX BpallleHHs KakK o

BOKHEHIIMX MaTEMAaTUYCCKUX MOJEIISAX, TO3BOJISIFOIIUX OMUCHIBATh M U3YyYaTh Pa3HbIC SBJICHUS
OKPYXaIOIIEro MHUPa;

J (dopMupOBaHHE YMEHHUS PacllO3HABATh HA YEPTEKAX, MOJEIISAX U B pEaJIbHOM MHpE
MHOT'OI'pPaHHMKH U TeJia BpallleHHUs;

J OBJIQICHUE METOJaMH peIlIeHUs 3aJad Ha I[OCTPOEHHs Ha HU300paKeHHSIX
IPOCTPAHCTBEHHBIX (QUTYD;

J dopMupoBaHHE  YMEHHsS  ONEpUPOBATb  OCHOBHBIMH  IOHATUSAMU O
MHOI'OI'paHHMKAaX U TeJIaX BpallleHHUsl U UX OCHOBHBIMH CBOICTBaMU;

J OBJIQICHUE AJITOPUTMAaMH pELIEHHUs OCHOBHBIX THUIIOB 3ajad; (OpMHpPOBAHUE

YMCHUA IMPpOBOAUTH HCCIOXKHBIC J0Ka3aTCJIbHBIC pacCyxacHu;g B X0Ja€ peicHuA
CTCPCOMETPHUUYCCKUX 3a/lad U 3a/la4 C IIPAKTUYCCKUM COACPKAHHUEM;

o pa3BUTHE UHTEIUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
M03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKMX YMEHUN, KPUTHYHOCTH MBILLJICHHUS;
o dbopmupoBaHre (PYHKIIMOHATHLHOM TPaMOTHOCTH, PEJICBAHTHOM TE€OMETPHUU:

YMEHHUE paclio3HaBaTh MPOSBIECHUS [€OMETPUUYECKUX MOHATUI, 0OBEKTOB U 3aKOHOMEPHOCTEH B

peaNbHBIX KU3HEHHBIX CUTYAIUsX W MPH M3YYCHUH JAPYTHX yYEOHBIX MPEIMETOB, MPOSBICHHUS

3aBUCUMOCTEl M 3aKOHOMEPHOCTEH, (OpMYIMpPOBATH MX HA S3bIKE NEOMETPUU U CO3/aBaThb

F€OMETPUYECKUE MOJEIU, IPUMEHATH OCBOCHHBIM T'€OMETPUYECKHM armapar uisl pelleHus

[IPaKTUKO-OPUEHTUPOBAHHBIX 3314, UHTEPIIPETUPOBATh U OLIEHUBATH I10JyYEHHBIE PE3YJIbTATHI.
(]

KoppekinoHHO-pa3BuBaloOLMii  MoTeHuuan  yyeOHoro  mpeamera  «l'eomerpusp»
o0ecrieunBaeT IpeoAosIeHue OOYJaroIMMUC CIEAYIOIIUX CIeUUu(UUIEeCKUX TPYIHOCTEH,
00yCJIOBJICHHBIX TTTYOOKHMHU HApYIICHUSIMU 3PCHUS:

@parMeHTapHOCTh BOCIIPUATHS, HEBO3MOXXHOCTH LIEJIOCTHOTO BOCHIPHUATHS psiia 00BEKTOB;

HecdopmupoBanHocTs WM OG€THOCTh NPOCTPAHCTBEHHBIX IPEJICTABICHUM, 3HAHUN O
(dopmax 00BEKTOB, ITpOLIECCAX U SBICHUSX;

Hwuskuii ypoBeHb pa3BUTHs MEJIKOW MOTOPHKH;

HecdopmupoBaHHOCTH HABBIKOB OCS3aTEIILHOTO, 3PUTEILHO-0CA3ATENBHOTO (Y CIETBIX C
OCTaTOYHBIM 3pPEHHEM) U CIIyXOBOT'O aHAJIN3a C UCII0JIb30BaHUEM COXPAHHBIX aHAIU3aTOPOB;

Bep06anu3m 3HaHUM.

[Ipeomonenue yka3zaHHBIX TPYIHOCTEH JOJDKHO OCYIISCTBIISATBCS Ha KaXKIOM YpPOKE
YUUTEINIEM B IIPOLECCE CIEeNHATbHO OPraHM30BaHHON KOPPEKIIMOHHON paboTHI.

KoppekiuoHHble 3a1a4u:

Pa3BuTHe ocsizaTenbHOro, 3pUTENIbHO-0CA3ATENBHOTO (Y CIEMBIX C OCTATOYHBIM 3PEHUEM)
U CIIyXOBOT'O BOCIIPHUSITHSL.

Pa3Burtue npon3BoIbHOrO BHUMAHUSL.

Pa3Butue u KOppeKkIus namMsaTH.

PazBurre n KoppeKnus NPOCTPAHCTBEHHOTO MBIIIJICHUSI.
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[Ipeononenue BepOamu3mMa 3HaHUH.

Pa3Butne CBSI3HON YyCTHOW M MHCBMEHHOW peYH.

OOoraiiieHrue akTUBHOTO U [TACCUBHOTO cIoBapsl, (POPMUPOBAHHE HOBBIX IOHATHUH.

@opMUpOBaHUE HABBIKOB OCS3aTEIILHOTO, 3PUTEIBHO-OCS3aTENBHOTO (y CIENbIX C
OCTaTOYHBIM 3PEHHEM) U CITyXOBOT'O aHAIH3a.

Pa3BuTHe ymMeHHMII U HABBIKOB OCS3aTEIBHOTO OOCIEIOBAaHUS U BOCHPHUATHS pelnbePHBIX
M300pakeHUI (MILTIOCTPAIIHiA, CXeM, MAaKETOB, YEPTEKHBIX PUCYHKOB H T.I1.).

dopmMupoBaHUE YMEHUN aHAIW3UPOBATh, KIACCU(PUIUPOBATH OOBEKTHI, OLICHUBATH WX,
HAXOAHUTh IPUYUHHO-CJIEICTBEHHBIE CBSI3U, BBIJCNATH INIaBHOE, 0000IIaTh, A€TaTh BHIBOIBI.

®opMUpOBaHUE HABBIKOB, HEOOXOAUMBIX JIJISi CAMOCTOSITENIbHON PabOThl ¢ MCTOYHUKAMU
MaTeMaTHYeCKOl HH(pOpMAlMM, MpexIe BCEro padoOThl € TEKCTOM, OCYIIECTBIATH
nHGOPMaIMOHHBIN TIOUCK, U3BIIEKATh U MPE0OPa30BLIBATh HEOOXOAUMYIO HH(OPMAIHIO.

dopMupoBaHUE CHEIHATBHBIX MPHEMOB OOCIEIOBAaHUA U H300paXKeHHUS H3y4aeMbIX
00BEKTOB JIOCTYITHBIM CIIOCOOOM.

®opmupoBaHue, YTOUYHEHHE WIM KOPpPEKLHUs MPEJCTaBICHUN O MpeAMeTax M Ipoleccax
OKPY’KaIOIEeH IeHCTBUTEIBHOCTH.

YTouHEeHHE NPOCTPAHCTBEHHBIX IMPEACTABICHHUI, 3HAHUN O NPUPOTHBIX OOBEKTaxX,
Mpoleccax U sBJICHUSX.

PazBurHe 1 KoppeKurs MEIKOW MOTOPHKH.

CoBepllIeHCTBOBaHUE YMEHUSI OPUEHTUPOBATHCSI B MUKPOIIPOCTPAHCTBE.

CoBepllieHCTBOBaHUE HABBIKOB BepOATbHOM KOMMYHHUKAIUH.

CoBepIlIeHCTBOBaHNE YMEHHI TPUMEHEHHS HAaBBIKOB HEBEPOATHLHOTO OOIIECHUS.

®opmMupoBaHue TOTOBHOCTM K COTPYJHUYECTBY, CO3UJATENILHOM JESATENBbHOCTH,
dbopMupoBaHHUE YMEHUI BECTH JAUAJIOT, UCKaTh U HAXOJUTh COACPKATEIbHBIE KOMIIPOMHUCCHI.

. OTnU4UTENIbHOM O0COOEHHOCTBIO TPOTPAMMBI  SIBIISIETCS BKIIOYCHHE B KYpC
CTEPEOMETPUHU B HAYaJIE €ro U3y4YEeHHUs 3aJ1ay, pelIaeMbIX HA YPOBHE MHTYUTUBHOIO MO3HAHUS, U
ornpeneNéHHbIM 00pa30M OpraHM30BaHHAs padoOTa HaJ HHUMH, YTO CIIOCOOCTBYIOT DPa3BHTHIO
JIOTUYECKOTO0 M IPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE WHTYUTUBHBIX
IIPOLIECCOB, MOTUBUPYET K JajbHEHIIEMY U3YUEHUIO IIPEMETA.

[Ipenmourenue OTAAETCS HAIISIAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO €cCThb
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-IIPAKTUYECKON
JeATEeIbHOCTH. Pa3BUTHME NIPOCTPAaHCTBEHHBIX MPEICTABICHUN y y4yallUXcsi B Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET pelIeHUs 3aad Ha CO3/IaHKEe NIPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OINEpPUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOJUTCS C
OTIOpPOl Ha HATJISTHOCTH, @ OTIEPHPOBAHNE 00PA30M — B YCIOBHUSAX OTBJICUCHHS OT HATJISTHOCTH,
MBICJIEHHOT'O U3MEHEHHUSI €r0 UCXOAHOTO COAEPIKAHMS.

OcHoBHBIE coxaepxaTenbHbie JMHHM Kypca «leomerpum» B 10-11 kaccax:
«MHororpanHukmny, «IIpsiMble U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «Bektopsl u
KOOpJMHATHI B IPOCTPaHCTBE». POpMUPOBAHHE JJOTUUECKUX YMEHHUM pacipeenseTcs He TOJIbKO
[0 COJEPXKATEIbHBIM JIMHUSM, HO U 1O rojaM OOy4YeHHs Ha YPOBHE CpEIHEero oOIero
o0OpazoBaHusl.

Copep:xannie 0Opa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yJibTaTaM OCBOCHUS
paboueii mporpaMmbl, pacipeAeaEHHBIM 10 roJjaM 00ydeHUs, CTPYKTYPHPOBAHO TAKUM 00pa3oMm,
yTOOBl ~ OBNQJICHHE TIEOMETPUYECKUMH  TOHATUAMHU M  HaBBIKAMH  OCYIIECTBISJIOCH
MIOCJIEIOBATEIFHO W IIOCTYNATENbHO, C COOJIIOJICHHEM IPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHHUS BKJIIOYAJIUCH B OOIIYIO CUCTEMY IN€éOMETPUYECKUX MPEICTABICHUI 00yJaromxcs,
pacumpsis U yriayousis e€, o0pa3yst pOYHbIE MHOXKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIJTAHE

Ha n3yuenue reometpun orBogutcs 2 yaca B Heaento B 10 knacce u 1 yac B Henenmio B 11
KJIacce, Bcero 3a JBa roga ooyuenws - 102 yaeOHBIX Yaca.



COAEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpsiMbIe ¥ MIIOCKOCTU B MPOCTPAHCTBE

OcHoBHbIE IOHSTHA cTepeoMeTpuu. Touka, mpsimasi, IIOCKOCTb, IpocTpaHcTBO. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOSCHUHU CTEPEOMETPHH: AKCUOMBI CTEPEOMETPHUH U CIIE/ICTBUS U3 HUX.

B3anMHOe pacrionokeHre npsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIUECs, TapAJIICIIbHBIE U
CcKpeuuBawmuecss npsambsie. llapamnenbHOCTh NPAMBIX M IJIOCKOCTEH B MHPOCTPAHCTBE:
NapaJulelbHbIE NIPSIMBbIE B IPOCTPAHCTBE; IAPALIEIBHOCTh TPEX MNPSAMBIX; I1APAUIEIBHOCTD
OpsIMOM M TUJIOCKOCTH. YTJbl C COHAINPABICHHBIMU CTOPOHAMM; YroJl MEXIy HpSMBIMU B
npoctpaHcTBe.  [lapamienbHOCTh  TUIOCKOCTEW: — IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TIocKocTei. [IpocTeiiure mpocTpaHcTBeHHBIE PUTYPHI Ha TIOCKOCTHU: TETPAdP,
KyO, mapajuieNienuIie]; MoCTPOSHUE CEYCHUH.

[lepnenuKynsipHOCTh MNPSAMOM UM  IUIOCKOCTHU: MEPHEHIUKYISPHBbIE MpsIMbIE B
IIPOCTPAHCTBE, INPSIMBbIE IMAPAUICIBHBIE M IEPIECHIUKYISAPHBIE K INIOCKOCTH, IIPU3HAK
NEePHEHANKYISIPHOCTH MPSAMOU U IJIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHANKYISIPHON INIOCKOCTH.
VYrisl B IPOCTPAHCTBE: YIOJl MEKIY IPSIMOM U IJIOCKOCTBIO; IBYIPAHHBINA YIOJl, TMHEHHBIN yroJl
JBYrpaHHOro yria. l[leprneHauKyasip UM HakKJIOHHBIE: PACCTOSHHE OT TOYKHU JI0 IUIOCKOCTH,
paccTostHie OT MPSMOM 10 TUIOCKOCTH, MPOEKIHUs (PUTYpHI HA TUIOCKOCTh. [lepreHanKyIsapHOCTb
IJIOCKOCTEM: MpU3HAK MNEPHEHAUKYJISPHOCTH ABYX IUlockocTteil. Teopema o  Tpéx
NEPIEHANKYIIAPAX.

MHororpaHHUKH

[lonsiTHE MHOrOTrpaHHUKA, OCHOBHBIE DJJEMEHTbl MHOIOIDAHHMKA, BBIIYKJIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; Pa3BEPTKA MHOTrOrpaHHuKa. [Ipusma: n-yroiapHas npusma; rpaHu
¥ OCHOBAHUS MPHU3MBI; MPsIMasi U HAKJIOHHAS TPU3MBbI; OOKOBAs M TIOJHAS TIOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, nNpsAMOYroibHBIN Mapasuienenunen U ero cpoiictea. Ilupamuaa: n-yronpHas
NUpaMuja, TPaHU M OCHOBAaHUE NUPAMU[bl; OOKOBas W IOJIHAS IOBEPXHOCTb IMHUPaMUJBbI;
NpaBUjbHAsl M YCEU€HHas MupamMuja. OJIEMEHTbl MNpu3Mbl M nUpaMuibl. I[lpaBuiibHBIE
MHOTOI'PAHHUKHU: MOHATHE IPABUIBHOTO MHOTIOIPDAHHMKA; MPABWJIbHAS IIPU3Ma M IPaBUIIbHAS
NUpaMU/a; MpaBUiIbHAs TPEyrojbHas MUpamMuaa U MpaBMIbHBIN TeTpasap; ky0. [lpencrasienue
O IMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTajap, JoJeKkadap u ukocadap. CedeHuss NpU3MBI U
NUpamMubl.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, MPSMOM, MJIOCKOCTH.
DJIEMEHThl CAMMETPHUH B IUpamMuaax, napauieienuneax, NpaBuibHbIX MHOTOTPAaHHUKAX.

Brraucienue 3eMeHTOB MHOTOTPaHHHUKOB: péOpa, nuaronanu, yrisl. [Inomans 60okoBoi
MOBEPXHOCTU M TOJIHOM MMOBEPXHOCTU MPSAMON NPHU3MBbI, IUIONIA[b OCHOBAaHUM, Teopema O
OOKOBOHM IMOBEPXHOCTH NPSIMON mNpu3Mbl. [lnomane OOKOBON IMOBEPXHOCTH M TMOBEPXHOCTHU
MPaBWJIbHON MHUpaMHUAbI, TeopeMa O IUomaan yceuéHHo nupamuibl. [loHsTHe 00 00BEME.
O0bEM upaMuIbl, IPU3MBIL.

[Tonobubie Tena B mpocTpancTBe. COOTHOIICHHS] MEXKAY IUIOMAASIMH TTOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

11 KJIACC

Tena BpameHus

Hunuaapudeckass MOBEPXHOCTh, OO0pa3ylolue UWIMHIPUYECKONH TMOBEPXHOCTH, OCh
WIMHIPAYECKOHN moBepxHOCTU. L{MmuHap: ocHOBaHMS M OOKOBasi MOBEPXHOCTh, 0Opasyromias u
0Cb; IJIOLIAIb OOKOBOW U MOJTHON MOBEPXHOCTH.



Konunyeckass moBepXxHOCTh, 00Opa3yroline KOHUYECKOW MOBEPXHOCTH, OCh W BEpIIHMHA
KOHWYECKOW ToBepXxHOCTU. KoHyc: OocHOBaHME W BepIIMHA, OOpa3yrolias M OCh; IUJIOMIAIb
OOKOBOH M TIONHOM MOBEPXHOCTH. Y CEUYEHHBI KOHYC: 0Opasyloliue M BbICOTA; OCHOBaHUS U
0O0KOBast TOBEPXHOCTb.

Cdepa u map: uentp, paauyc, AUaMeTp; IUIOIMIAAs MOBEpXHOCTU cdepbl. B3anmmuoe
pacnoioxkeHue cepsl U MIIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; IIomanb chepsl.

N3o00paxxeHue Ten BpalleHus Ha MI0CKOCTU. Pa3BépTka nUIMHApa U KOHYCA.

KoMOuHanmu Ten BpaimieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, ONMUCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UITH TEJIO BPAIllCHUS.

[Tonsitne 006 o0béMe. OcHOBHBIE CBOWCTBA 00BEMOB Teil. Teopema 00 o00BEME
OPsIMOYTOJIBHOTO Tapauienenuneaa u cieactsus u3 He€. O0bEM nmnmuHiapa, koHyca. O0béM
nrapa ¥ riomasib cepsl.

[Tono6ubie Tena B mpocTpancTBe. COOTHOMICHHUS] MEXKAY IUIOMAASIMH TTOBEPXHOCTEH,
00BEMaMK MTOJOOHBIX TEII.

Ceuennst mwimHApa (mapauieTbHO U MEPHEHIUKYISIPHO OCH), CEYeHHUs KOHyca
(mapasienbHOEe OCHOBAHUIO U MIPOXOJISIIEE Yepe3 BEPIIMHY ), CEUCHHS I1apa.

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE

Bektop Ha miockoctu u B mpoctpaHcTBe. CllOKEHHWE W BBIYMTAaHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. PasnokeHue BekTopa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuno mapamwienenunena. Pemenue 3aqa4, CBA3aHHBIX C TPUMEHEHUEM MPABWII JICUCTBUH C
BekTOopaMu. lIpsiMoyronpHas cuctemMa KOOpAuHAT B IpocTpaHcTBe. KoopaumHaTel BeKTOpa.
[Ipocteitimme 3amaun B KOOpAMHATAX. YTOJN MEXKAy BekTopamu. CKalspHOE MPOU3BEICHUE
BEKTOpPOB. BbIUMCIIEHHE YIVIOB MEXIy HPSIMBIMM M IUIOCKOCTAMH. KoOpAmHATHO-BEKTOPHBIN
METO/I TIPY PEIICHUH T€OMETPUUECKHUX 3a/1a4.



IVNIAHUPYEMBIE PE3VJIBTATDBI
JINMHHOCTHBIE PE3VJIbTATbBI

JluuHOCTHBIE pe3yabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro mpenmera «MaTeMaTHKa
XapaKTEePU3YIOTCA:

['paxxnanckoe BocriuTaHue:

C(OPMHPOBAHHOCTHIO TPAXKAAHCKOW TO3UIUM OOYYarOIIerocss KakK aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIEeCcTBA, MPEACTaBICHUEM O MaTeMaTHYEeCKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJIEHUH, NpOLEAYyp TpakJaHCKOIO o0OIecTBa
(BBIOOPBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCHCTBOBATH C COLMAIbHBIMU WHCTHUTYTaMH B
COOTBETCTBUH C UX QYHKUMSIMHU U HA3HAYEHHUEM.

[TatpuoTnueckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCHICKOHN TPayKAAHCKON HACHTUYHOCTH, YBAKEHHSI K IPOLLIOMY
U HACTOSILIEMY POCCUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSIM
POCCHICKMX MAaTEMaTUKOB M POCCUHMCKOM MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEH pOCCHIiCKOr0 Hapoaa; Cc(HOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOIO IOBEICHHUS, CBI3aHHOIO € NMPAKTUYECKUM IIPUMEHEHUEM
JOCTH>KCHUM HAyKU U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYMUBOTO OYAYIIETO.

DCTEeTUYECKOe BOCIIUTAHUE:

JCTETUYECKMM  OTHOLIEHWEM K MHpPY, BKJIIOYas OCTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEHICHUH, paCCYXKIACHHI; BOCIPUUMYHBOCTHIO K
MaTE€MaTHYECKUM aCIeKTaM Pa3JIN4YHbIX BUJIOB UCKYCCTBA.

®u3nueckoe BOCIIUTAHUE:

C(OPMHPOBAHHOCTHIO YMEHHS MPHUMEHATh MaTeMaTHYeCKHWe 3HAaHUS B HWHTEpecax
3I0pOBOTO U Oe3omacHOro oOpasza XU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 30pPOBBIO
(3mopoBoe muTaHuE, cOaTaHCUPOBAHHBIM PEXKUM 3aHATUN U OTAbIXA, PEryJsipHas Quandeckas
AKTUBHOCTb); (PU3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON
JeSATEIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM ILIEHHOCTH TPYAOIIOOWS; MHTEPECOM K PazIHYHBIM
chepam mpodhecCHOHANBHON AESITENbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPHIIOKEHUSIMHU,
YMEHHEM COBEpIATh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TIUJIaHbl, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4ecKoMy O0Opa3oBaHUIO U
camMo00pa30BaHUIO0 Ha TPOTSHKEHUHM BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUH NPAKTUYECKUX 3a]]a4 MaTeMaTHYEeCKON HAaIPaBICHHOCTH.

DKOJIOTM4ECKOe BOCIIUTAHUE:!

c(OPMUPOBAHHOCTHIO JKOJOTUYECKOW KYJIbTYpbl, MOHUMAHUEM BIUSHUSA COLIUAIBHO-
DKOHOMHUYECKUX IIPOLECCOB HA COCTOSHUE NPUPOJHONW M COLMAIBHOW CpeAbl, OCO3HAHUEM
I00AaNPHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUeHTalueld Ha  [pUMEHEHHE
MaTeMaTHUYECKUX 3HAHUMN JUIsl pelieHMs 3ajad B 00JacTU OKpY’Karollel cpelibl, MIIaHUPOBaHUs
MIOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAIOLIEH Cpeibl.

[enHOCTH HAy4YHOrO ITO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMaHUEM MAaTeMaTHYECKON HayKH Kak Cepsl
YEJIOBEUECKOW NIeATEeNIbHOCTH, STANOB €€ Pa3BUTH U 3HAYMMOCTH JUIsl Pa3BUTHS LIMBUIIN3ALINY;
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTHKH M MAaTE€MaTH4YeCKOW KYJIbTYpOM KakK CPEICTBOM IO3HaHUS
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MHpa; TOTOBHOCTBIO OCYHICCTBJIATH IHPOCKTHYHO W HUCCICHOBATCIIBLCKYIO JCATCIBHOCTDH
HHIAWBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3VJIbTATbI

MeranpeaMeTHble  pe3yiabTaThl  OCBOGHHS ~ IPOTpaMMbl  y4eOHOTO  TIpeaMera
«MareMaTuka»  XapaKTEpHU3YyIOTCS  OBJAJCHUEM  YHUBEPCAJIbHBIMU  I103HABATEIbHBIMU
JEHUCTBUSIMH,  YHUBEPCAIbHBIMM  KOMMYHHMKAaTUBHBIMHU  JCUCTBUSAMH, YHHBEPCAIbHBIMU
PETYJIATUBHBIMU IEHCTBUSAMH.

1) YHuBepcanbHbIe TTO3HABaTENbHBIC JICHCTBUSA, 0O0ecneunBaioT (hopMupoBaHne 0a30BBIX
KOTHUTHBHBIX IPOLIECCOB OOydYarolUMXcsi (OCBOGHHE METOJOB IMO3HAHMS OKPYKAIOLIEr0 MUDA;
NPUMEHEHHE JIOTHIECKUX, NCCIIEA0BATENLCKUX OTepalnuii, yMEHHI padoTaTh ¢ MHPOpMALUEH ).

ba3oBble lornueckne AeUCTBUS:

o BBIBJSITH M XApaKTEPU30BaThb CYLIECTBEHHBbIE IIPU3HAKM MaTEMAaTHYECKUX
00BEKTOB, MOHITHH, OTHOLIEHUI MEXIy MOHATHAMH; (HOPMYIHPOBATH ONPECIICHUS OHATUM;
yCTAQHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PUKALMM, OCHOBaHMS JUIsl OOOOLIEHHS WU
CpPaBHEHUs1, KPUTEPUU IIPOBOJMMOIO aHAIU3A;

o BOCIIPMHUMATB, (dopMynupoBaTh 51 peoOpa3oBHIBATH CYKJICHHUSL:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €JUHUYHBIE, YACTHBIE U 00ILKE; YCIOBHbIE;
o BBIIBIIAITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3W U IPOTUBOPEUYUs B

(akTax, NaHHBIX, HAOJIOJACHUAX M YTBEP)KICHHSX; IpeularaTb KPUTEPUM Ul BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

L4 ACIaTb BBIBOJbBI C  HMCIIOJIB3OBAHHMEM 3aKOHOB JIOTMKHM, JAOCAYKTHBHBIX H
WHAYKTUBHBIX YMOSaKHIOquHﬁ, y'MOSaKJ'II-OLIGHI/Iﬁ 110 aHaJIOTHH,
L4 IMpOBOAUTL CaAMOCTOATCIBHO OO0Ka3aTClibCTBA MATCMATHUYCCKHX yTBep)KI[eHI/Iﬁ

(mpssMble W OT MPOTHBHOIO), BBICTPAMBATH APTYMEHTAIUIO, TPHUBOIUTH TMPUMEPHl U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

. BBIOUPATH CIIOCO0 pelieHus yueOHOM 3a71auu (CpaBHUBATh HECKOJIBKO BaPHAHTOB
pelieHus, BbIOMpaTh HawbOoJNee MOAXOMANIMH C Y4ETOM CaMOCTOSITCIIBHO —BBIJICIICHHBIX
KPUTEPHUEB).

bazoBeie uccnenoBaTeIbCKUE JEHCTBUS:

. UCIIOJIb30BAaTh BONPOCHI KaK HCCICIOBATEIBCKUN WHCTPYMEHT TIO3HAHWS,
(bopMyIIHpOBaTH BOMPOCHI, (PUKCUPYIOIINE POTHBOPEYHE, POOIeMy, YCTAHABIMBATh HCKOMOE
U JIaHHOE, (DOPMHPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHUE;

o MIPOBOJIMTH CaMOCTOSITEIPHO CIUTAHWPOBAHHBIN 3KCIIEPUMEHT, HCCIIEIOBAaHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOr0 OOBEKTa, SBJICHHUsS, IMPOIECCA, BBISBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMHU, IBICHHUSIMH, ITPOLIECCAMU;

o CaMOCTOSITENILHO  ()OPMYJIUPOBATh OOOOIICHUS M BBIBOABI 110 PeE3yJIbTaTaM
NPOBEAEHHOTO  HAOQJIIOJCHUS, WCCICAOBAHHS, OIICHWBATh JIOCTOBEPHOCTh  IOJYyYEHHBIX
pe3yiIbTaTOB, BEIBOJIOB U 000OIICHHIA,

. NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIECCa, a TaKKe BBIIBUTATh
MIPEIITOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabota ¢ nuapopmanmeii:

° BBISIBIIATH JeUIUTH WHPOPMAIMH, JaHHBIX, HEOOXOJMMBIX JIJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4u;
. BBIOMpaTh WH(POPMAIUIO W3 HMCTOYHHKOB PAa3IMYHBIX THIIOB, aHAIM3HPOBATH,

CHUCTEeMAaTU3UpPOBAaTh U HMHTEPHPETUPOBATh MHPOPMALMIO pa3IMYHBIX BHAOB #  GopM
MIPE/ICTABIICHHUS;



J CTPYKTYpHUPOBaTh HWHQPOPMALMIO, MPEACTABIATh €€ B Ppa3IUYHBIX (PopMax,
WLTIOCTPUPOBATH Ipa@UuecKH;

J OLICHUBATh HAI&KHOCTh MH(POPMAIIUU MO CAMOCTOSTENHHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaibHble KOMMYHHKATHBHBIC JCHUCTBUS, O0ECIIEYMBAIOT CHOPMHPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB 00YYaIOIINUXCSI.

Oomienue:

. BOCIIPHHUMATh U (OPMYJIHUPOBATH CYKICHHS B COOTBETCTBHH C YCIOBHSIMH M
HEeISIMA  OOIICHMSI; SICHO, TOYHO, TPaMOTHO BBIPAXAaThb CBOK TOYKY 3pPEHHS B YCTHBIX U
NUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHWS TII0 XOJy pEHICHHs 3aJa4d, KOMMEHTHPOBATH
MOJTy4YEHHBIH Pe3ybTaT;

o B Xxolle OOCyXJIeHUSl 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJeMbl, pemraeMoil 3afadyd, BBICKA3bIBATh WICH, HAICIEHHBIE HA IIOMCK DPEUICHHUS;
COTIOCTABJISITh CBOM CY)XJCHUS C CYXACHUSIMH IPYTMX YYaCTHHKOB JUanora, oOHapyXuBaTh
pa3iuyre W CXOJCTBO MO3UIMIA; B KOPPEKTHOH (opme (HOopMyIupoBaTh pa3HOIINIACHS, CBOH
BO3PaKEHUS;

o NPEJCTaBIATh PE3yibTaThl pPEIICHUs 3aJayd, HKCIEPUMEHTa, HCCIEI0BaHUS,
IPOEKTa; CaMOCTOSITETIbHO BHIOMpATh (popMaT BHICTYIJICHHS C Y4E€TOM 33734 NPE3CHTAlMH U
O0COOCHHOCTEH ayAUTOPHH.

CoTpyaHUYeCTBO:

J NOHMMAaTh W UCIOJB30BAaTh TNPEUMYIIECTBA KOMAHIHONH M WHIMBHIyaIbHON
paboThl TpU pelmIeHUH YYeOHBIX 3aJay; NPUHUMATH Iellb COBMECTHOH JesATEIBbHOCTH,
IUTAHUPOBATh OPTaHU3ALUIO0 COBMECTHON pabOTHI, pacTpeieisiTh BUIbl PadOT, TOTOBAPUBATHCA,
o0cyXJaTh MPOIIecC U pe3yibTaT paboThl; 00001aTh MHEHHS HECKOJIBKUX JIIOJICH;

o y4acTBOBaTh B TPyHHoBbIX (opmax paboTbl (0OcyxIeHus, oOMEH MHEHUH,
«MO3TOBBI€ INTYPMBI» W HHBIC); BBINOJHATH CBOIO YacThb PabOThl M KOOPAMHHUPOBATH CBOU
NEHCTBUS C IPYTUMH YiieHAMH KOMaH/Ibl; OLIEHWBATh KAYECTBO CBOETO BKJIaJa B OOLIMIl MPOAYKT
110 KPUTEPHSIM, CPOPMYIHUPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

3) VYHuBepcanbHBIE pEryIATUBHbIE JeWCTBUA, oOecneunBaroT  (OPMUPOBAHUE
CMBICIIOBBIX YCTaHOBOK U KH3HEHHBIX HABBIKOB JTMYHOCTH.

CamMoopranuzanusi:

o COCTaBJIATh IUIaH, ajrOPUTM pEIICHUs 33a/Jayd, BeIOMpaTh Crmoco0 pelieHus ¢
y4€TOM HUMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, AapryMEHTHPOBaTh M
KOPPEKTUPOBATh BAPHAHTHI PEUICHHH ¢ yu€TOM HOBOM HH(OpMALIHHL.

CaMOKOHTpOJIb:

J BJIAJICTh HAaBBIKAMH IIO3HABATEIbHON pe(IEKCHH Kak OCO3HAHHS COBEPIIAEMBIX
JIEMCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB; BIAJAETh CIIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS IpoIlecca U pe3yibTaTa pelieHrs MaTeMaTHUeCKOH 3a1auu;

o OpeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH PEHICHUH 3aJ]lauH,
BHOCUTH KOPPEKTHBBI B JIESTEIFHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

o OLICHMBATh COOTBETCTBUE pe3y/ibTaTa LEIH U YCIOBHSIM, OOBACHATH MPUUYMHBI
JOCTYDKEHUSI WM HEIOCTIDKEHHSI Pe3yJIbTaTOB NEATENbHOCTH, HAXOAWTh OMIMOKY, JaBaThb
OLICHKY MTPHOOPETEHHOMY OIIBITY.

I[MPEAMETHBIE PE3VJIBTATDI
10 KJIACC

OHepI/IpOBaTB MMOHATHUAMM: TOUKA, IIpAMaAA, IIJIOCKOCTD.
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[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX IPU PEHICHUU TEOMETPUYCCKIX
3a1ad.

OnepupoBaTh MNOHATUSIMH: NAPAJUIETBHOCTh M MEPHEHAUKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBath B3aUMHOE PACIOIOKEHHUE PSIMBIX M IJIOCKOCTEH B IPOCTPAHCTRBE.

OnepupoBarh TOHITHSIMH: JIBYTPAHHBIA yTOJ, TPaHU JBYTPaHHOrO yria, pedpo
JIBYTPAHHOTO YTJIa; JIMHEHHBIN yroJ ABYIPAaHHOTO YIiia; IPaayCcHasl Mepa IByrPaHHOTrO yIia.

OnepupoBarh MOHATHUSMHU: MHOTOTPAaHHUK, BBINYKJIBIH M HEBBIMYKIbI MHOTOTPAaHHUK,
9JIEMEHTBI MHOTOTPAHHUKA, PABHIIbHBIA MHOTOTPAHHUK

Pacrio3naBaTh OCHOBHBIC BHJIbI MHOTOTPAHHHUKOB (IMHpaMUIA; TPU3Ma, MPSIMOYTOIbHBIHA
napasuienenumnes, Kyo).

KnaccupumupoBaTh MHOTOTpAaHHUKH, BBIOMpas OCHOBAaHHS IS KJIACCHU(DUKAIIMH
(BBIIYKJIBIC W HEBBIMYKJIblE MHOTOTPAHHUKH; TIPAaBHIbHBIE MHOTOTPAHHUKH; MpPSIMBIC U
HAKJIOHHBIC TPU3MBI, TTapAJIICIICITUTIC/IBI ).

OnepupoBath MOHATHAME: CEKYIas INIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB.

OOBSCHATH MPUHIIMITBI IIOCTPOSHUS CEUCHUH, HCIIONIB3YsT METOJI CIICIOB

Ctpouth cedyeHHUs MHOTOTPAHHUKOB METOAOM CJIEJIOB, BBIMOJHATH (BHIHOCHBIE) TIOCKHE
YEePTEXKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3asaunm Ha HaxOXJIECHHE TEOMETPHUCCKUX BEIMYMH 10 0OO0Opa3laM WiIn
QITOPUTMAaM, TMPUMEHSST W3BECTHBIC AHAJTUTHUYSCKHE METOJbI IMPHU PEIICHHH CTaHAAPTHBIX
MaTeMaTHUYECKUX 3a/ad Ha BBIYUCICHUE PACCTOSHUN MEXIy IBYMsS TOYKaMHU, OT TOYKH 1O
IPSIMOM, OT TOYKH J0 TUIOCKOCTH, MEXTYy CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

Pemrate 3amaunm Ha HaxO0XKJICHHE TEOMETPHUCCKUX BEIMYMH 1O 0O0pa3laM WiIn
QITOPUTMAaM, TMPUMEHSS W3BECTHBIC AHAJTUTHYECKAE METOJbI IMPHU PEIICHHH CTaHAAPTHBIX
MaTeMaTHYECKUX 3aj[ad Ha BBIYMCIICHHUE YIJIOB MEXKIY CKPCIIUBAIOIIUMUCS MPSIMBIMH, MEKIY
MPSIMOM M TUTIOCKOCTBIO, MEX/Ty TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbrunciare 00bEMBI U 10NN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (ITPU3Ma, TUPaMUa) C
NpUMEHEHHEM (OpPMYJI; BBIUUCISITH COOTHONICHUS MEXIy IUIOMAIASIMH ITOBEPXHOCTEH,
00bEMaMU OOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBarh MOHATHSAMH: CHMMETPHS B IPOCTPAHCTBE; IICHTP, OCh M ILIOCKOCTh
CUMMETPHH; IICHTP, OCh U TUNIOCKOCTh CHMMETPHUH (DUTYDBHI.

W3Biekarh, mpeoOpa3oBBIBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO O MTPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (DUTYpax, MPEICTABICHHYIO Ha YEPTEKAX U PUCYHKAX.

[IpumensITh TeoMeTpudeckhe (akThl JUIS PEHICHHS CTEPECOMETPUYECKHX —3ajad,
NPEIOIaralIuX HECKOJIBKO IIArOB PEIICHUs, €CIU YCJIOBUS NMPUMEHEHHs 3aJaHbl B SIBHOU
dopwme.

[TpuMeHsTH TIpOCTEHIIME MPOrPAMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHUKAIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1a4.

[TpuBoAMTH TPHUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJE U IKU3HH,
pacrno3HaBaTh IMPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTH MOyYCHHBIC 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATh PEabHBIC CUTYAIlUU U
NPUMEHATh WM3yYCHHBIC TIOHATHS B  MPOIECCe IOUCKA PEHICHHS  MaTeMaTHYECKU
cOpPMYITHPOBAHHOW TPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CHUTYyallMd HA S3bIKE T'€OMETPHH,
UCCJICJIOBATh IMOCTPOSHHBIC MOJEIU C WCIOJIB30BAHUEM TI'€OMETPHUYSCKUX TOHATHUA U TEOpEM,
ammapara anreOpbl; peniath NPaKTUICCKUE 3a]1auu, CBSI3aHHBIC C HAXO0XKJICHHEM T'€OMETPHUECKUX
BEJIMYMH.

11 KJIACC
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OnepupoBatb MOHATUSIMHU: HWIHHIPUYECKas MMOBEPXHOCTb, oOpazyroiue
WIAHPAYECKON TTOBEPXHOCTH; IIMIIMHAP; KOHUYECKasi TOBEPXHOCTh, 00pa3yoIne KOHUIeCKON
MOBEPXHOCTH, KOHYC; chepuuecKas MOBEPXHOCTb.

Pacrio3naBath Tena BpameHus (MIIUHAP, KOHYC, cdepa u map).

OOBACHATH CLIOCOOBI OMYYEHUS TEIl BpallCHUSI.

KnaccuduuupoBars B3auMHOE pacnoiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CErMEHTa;
IaPOBOM CJIOM, OCHOBAHUE APOBOTO CJI0S, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U MJIOMIAAM TTOBEPXHOCTEH Tell BpalleHHs, TEOMETPUUYECKUX Tell C
npuMeHeHueM popmyi.

OnepupoBarTh MOHATHUAMU: MHOTOTPAHHUK, BIUCAHHBIA B cdepy U ONUCAHHBIA OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK HITU TEJIO BPAIICHHUS.

BbuncnsaTe COOTHOMIGHUST MEXY IUIOMIA/IIMU MOBEPXHOCTEH U 00bEMaMU MOJOOHBIX
TeN.

N3o6paxaTth u3zydaemble (UTYphl OT PYKHM U C NPUMEHEHHEM IPOCTBHIX YEePTEKHBIX
WHCTPYMCHTOB.

BoimonHsATe (BBIHOCHBIC) TJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHSI TEJI BPALICHHUS.

W3Bnekarb, HHTEPIPETUPOBATH M MPEOOPa30BLIBATh HH(POPMALIMIO O MTPOCTPAHCTBEHHBIX
FeOMETPHUYSCKHUX (PUTYpPAX, MPEACTABICHHYIO Ha YepTekaxX U PUCYHKAX.

OnepupoBatrh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BEITIONTHATE ACHCTBHSI CIIOKEHUS BEKTOPOB, BEIYUTAHKS BEKTOPOB M YMHOKCHHS BEKTOPA
Ha YUCII0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[IpuMeHATH paBUIIO NapAIIEIICIUIIEAA.

OnepupoBaTh NOHATHUAMHU: JEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXIYy BEKTOPaMH, CKaJIspHOE
MPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIaHAPHBIE BEKTOPHI.

HaxoauTts cymMMy BEKTOPOB M ITPOM3BEICHNAE BEKTOpA HA YHCIIO, YTOJ MEXKITy BEKTOPAMHU,
CKaJIsIpHOE MPOM3BECHIE, PACKIAILIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh MIIOCKOCTh YPABHEHHUEM B JIEKaPTOBOW CHCTEME KOOPIUHAT.

[IpumensTr reomerpuyeckue ¢akThl Uil PpPEUICHHS CTEPEOMETPUYECKHX 3ajad,
IPEIOIarafouX HECKOJIBKO MIarOoB PEIICHUs, €CIU YCJIOBUS NMPUMEHEHHs 3aJaHbl B SBHOU
dopme.

Pemarp mpocreiilme TeoMeTpUYECKHME ~3aJadyd  HA  IPUMEHCHHE  BEKTOPHO-
KOOPJMHATHOTO METOJA.

Pemarp 3amaum Ha JOKa3aTEIbCTBO MATEMATHYECKMX OTHOIICHUH W HAXOXKICHHE
FeOMETPUUECKUX BEIUYHMH MO 00pas3liamM WM aJrOpuTMaMm, MPUMEHSST U3BECTHBIE METOJbI MpU
PEIICHUH CTaHIaPTHBIX MAaTEMATUICCKUX 3a]1a4.

[IpumensTh mpoCTEiiline MporpaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPH PEIICHUU CTEPEOMETPHUECKUX 3a/1au.

[IpuBoauTE mHpUMEpPhl MaTEeMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U JKU3HH,
pacro3HaBaTh MPOSBICHNUE 3aKOHOB T€OMETPHUHU B UCKYCCTBE.

[IpuMeHsTh MONMy4YEeHHbIC 3HAHHUS HA MPAKTUKE: aHAIW3UPOBATh pealbHbIC CUTYyallud U
NPUMCHATh HM3yYCHHBIC TIOHATHS B  MPOIECCe IOUCKA PEHICHHS  MaTeMaTHYECKU
chopMyIUpPOBAaHHON MPOOIEMBI, MOIECIUPOBATH pPEaJbHbIE CUTYallMd HA S3bIKE T€OMETPUH,
UCCIIEIOBATh MOCTPOCHHBIE MOJENN C WCIIOJNB30BAaHUEM T€OMETPUYECKUX TOHSATHH U TEOpEM,
anmapara anreOpsl; peniatb NpakTUYeCKUe 3aa4u, CBSI3aHHbIE C HAXOXKACHUEM FeOMETPHUECKHUX
BEJIMYMH.
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TEMATHUYECKOE INTAHUPOBAHUE
10 KJIACC

KoamyecTBo yacos DNEeKTpOHHbBIE
Ne HaumeHoBaHue paszneiaoB H  TeM KouTp (mudpoBbIe)
/1 POTPaMMBI Beer OJIbHBIE IIpaxTn o0Opa3oBaTebHEIC
paGoTsI YyecKue padoThl pecypesI

1 BBenenue B crepeoMeTpuio 10
) [IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE. 12 1

[TapamienbHOCTh MPSIMBIX U MJIOCKOCTEHN
3 HGP’HGHI[I/IKyJIHpHOCTI) OpSIMBIX | 12

IIJIOCKOCTEH
4 Vsl MeXAy NPSMBIMU U TJIOCKOCTSIMU 10 1
5 MHororpaHHuKu 11 1
6 O06bEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEeHME: CEUCHHMS, PACCTOSHUSA WU 4 1

YTJIbI
OBIHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0
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11 KJIACC

KonunuectBo yacoB DJIEKTPOHHBIE
Ne n/n nporpahljl\jll/)IIM CHOPHIHE pRAEOR T Bcero Kontpo Ilpaxrird E)%If)(%af(?;;;)mmle
JbHBIE PA0OTHl | €CKHe paboThI pecypest

1 Tena BpanieHus 12
2 OO0BEMEI Tl 5 1
3 Bektoppl M KOOpAWMHATHI B 10 1

MIPOCTPAHCTBE
4 [ToBTOpEHwMe, } o0o0mienue, 7 1

CHCTeMaTh3aIys 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 34 3 0

ITPOTPAMME
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I[TOYPOYHOE ITNTAHMPOBAHUNE

10 KJIACC
KomnnuectBo yacos )i DIIEKTPOH
No /i Tema ypoka Be Kout [Ipakr | ata Hble  1U(pOBBIC
- ero POJbHEIE nyeckKue HN3YUCHHU 06pa3OBaT€JIBHBIG

paboTHI paboThI A peCypcChl
OCHOBHBIE TIOHSITUS CTEPEOMETPUHU:
TOYKa, MpsMasi, IUIOCKOCTh, MPOCTPAHCTBO. bubnuorex
1 [IpaBuna  u300pakeHUsT HAa  PUCYHKaX: 1 a HOK
H300pakeHus IUIOCKOCTEH, mapauieabHbBIX https://m.edsoo.ru/
9

psIMBIX (OTPE3KOB), CEpeIMHBI OTPE3Ka

[TonsTust: nepeceKaroIuecs bubnmnorek

2 IJIOCKOCTH, TEpECEKaroluecss Impsamas u 1 a HOK
MIJIOCKOCTh https://m.edsoo.ru/
[TonsTust: nepeceKaroIuecs bubnmnorek

3 IJIOCKOCTH, TEpECEeKaroluecss mpsamas u 1 a HOK
MIJIOCKOCTh https://m.edsoo.ru/
3HAKOMCTBO C  MHOTOTPaHHHUKaMH, bubnmnorek

4 n300pakeHNEe MHOTOI'PAaHHUKOB Ha PUCYHKaX, 1 a HOK
Ha MPOCKITMOHHBIX YepTekKax https://m.edsoo.ru/
HavanbHuble cBenmenus o kybe u bubnmnorek

5 nupamMuzie, ux pa3BépTku U mojaenu. CeueHus 1 a HOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/
HavanbHuble cBenmenus o Kkybe U bubnmnorek

6 nupamMujie, ux pa3BépTku U mojaenu. CeueHus 1 a HOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/
[Tonsitue 00 AKCHOMAaTHYECKOM bubnmnorek

7 MMOCTPOEHUH CTEPEOMETPUH: AKCUOMBI 1 a HOK
CTEPEOMETPHUH U CIICICTBUS U3 HUX https://m.edsoo.ru/

3 [Tousitue 00 AKCHOMAaTHYECKOM 1 bubnmnorek
IIOCTPOCHUH CTEPEOMETPUH: AKCHOMBI a [HOK
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CTEPEOMETPHUH M CIICICTBUS M3 HUX

https://m.edsoo.ru/

ITonsiTue 00 aKCHOMAaTHYECKOM bubnuorek
9 MMOCTPOCHUH CTEPEOMETPHH: AKCHOMBI a HOK
CTEPEOMETPHUH U CIICICTBUS U3 HUX https://m.edsoo.ru/
ITonsiTue 00 AKCHOMaTHYECKOM bubnuorek
10 IIOCTPOCHUH CTEPEOMETPUH: AKCHOMBI a [HOK
CTEPEOMETPHUH U CIICJICTBHS U3 HUX https://m.edsoo.ru/
B3anMHOe pacnonoxkeHue NpsMbIX B bubnnorek
11 IIPOCTPAHCTBE: IIEpPECEKAIOIIHECH, a [HOK
napaJuieIbHbIC M CKPEIIUBAIOIITUECS MTPSMBIS https://m.edsoo.ru/
[TapannensHOCTH MPSMBIX u
D: P bubnmnorek
12 IUTOCKOCTEH B MPOCTPAHCTBE: TMapauIeIbHBIC . LIOK
npsiMble B IIPOCTPAHCTBE; MapauieIbHOCTh
P’ pocTp ’ P https://m.edsoo.ru/
TPEX TMPSIMBIX
[TapannensHOCTD IPSIMBIX u bubnmnorek
13 MIJIOCKOCTEH B MPOCTPAHCTBE: a HOK
[TapanenbHOCTh TPSIMOM U TNIOCKOCTH https://m.edsoo.ru/
bubnmnorek
14 V1wl ¢ cOHanpaBI€HHBIMU CTOPOHAMM a HOK
https://m.edsoo.ru/
Yron MEX]T OPSIMBEIMA B BubmzoTex
15 MIPOCTPAHCTBE g P a LIOK
pocTp https://m.edsoo.ru/
Yron MEX]T OPSIMBEIMA B BubmzoTex
16 MIPOCTPAHCTBE g P a LIOK
pocTp https://m.edsoo.ru/
. bubnmnorek
17 [TapannenpsHOCTH IUIOCKOCTEH: a ITOK
napasuieJIbHbIe IIOCKOCTH
https://m.edsoo.ru/
bubnmnorek
18 CaoiicTBa napajyIeNbHBIX IIOCKOCTEN a HOK

https://m.edsoo.ru/
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[Ipocreiimue IIPOCTPAHCTBCHHBIE bubnnorek

19 burypsl Ha TUIOCKOCTH: TeTpa’ap, Kyo, a HOK
napauIeIIenune/I https://m.edsoo.ru/
bubnuorek

20 [TocTpoenue ceuenuit a HOK
https://m.edsoo.ru/

bubnuorek

21 ITocTpoenue ceueHuit a HOK
https://m.edsoo.ru/

KonrponsHast pabora mo  Teme bubmmorek

22 "l[IpsiMmple W TUJIOCKOCTH B MPOCTPAHCTBE. a HOK
[MapanienbHOCTh NPSAMBIX M IJIOCKOCTER" https://m.edsoo.ru/
[lepnieHAUKyIsApHOCTH  OPSIMOM U bubnunorek

23 IJIOCKOCTH: TEPHEHIUKYISIPHbIE TPSIMbIE B a HOK
IPOCTPAHCTBE https://m.edsoo.ru/
[Tpsimbie napasuieNbHble u bubmmorex

24 p p a 1IOK
NEePHEHINKYIISIPHBIE K TNTIOCKOCTH https://m.edsoo.ru/
bubnuorek

75 [Tpsimbie napasuieNbHble u a [TOK
NEePHEHINKYIISIPHBIE K TNTIOCKOCTH https://m.edsoo.ru/
[Tpuznak NEePIEeHIUKYISIPHOCTH bubmmorex

26 . p p MUKYJIAP a HOK
HPAMOH H TIIOCKOCTH https://m.edsoo.ru/
[Tpuznak NEePIEeHIUKYISIPHOCTH bubmmorex

27 MHp PIICHIUKYIIAP a LIOK
HPAMOH H TIIOCKOCTH https://m.edsoo.ru/
Teopema 0 PpAMOM bubmmorex

28 p . p a 1IOK
NEePHEHANKYIISIPHON TIJIOCKOCTH https://m.edsoo.ru/

29 Teopema 0 IpsAMON bubnunorek
MEePICHANKYJISIPHOMN MJIOCKOCTH a [HOK
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https://m.edsoo.ru/

Teopema 0 PpAMOM bubmmorex

30 TepreH I/IKpJISI HOH IUIOCKOCTH ’ a HOK

PHCHMIYIHAP https://m.edsoo.ru/

[Iepnengukysp u HAaKJIOHHBIE: bubnunorek

31 paccTossHue OT TOYKM JO0  IUIOCKOCTH, a [HOK

PAcCTOSTHUE OT MPSMOM JI0 TIIOCKOCTH https://m.edsoo.ru/

[Iepnenpukysp u HAaKJIOHHBIE: bubnnorek

32 paccTossHue OT TOYKM JO0  IUIOCKOCTH, a [HOK

pPacCTOSTHUE OT MPSMOM JI0 TIIOCKOCTH https://m.edsoo.ru/

[Iepnengukymsp u HAaKJIOHHBIE: bubnnorek

33 paccTtossHue OT TOYKH JO  IUIOCKOCTH, a HOK

PAcCTOSTHUE OT MPSMOM JI0 TIIOCKOCTH https://m.edsoo.ru/

[Iepnenqukynsp u HAaKJIOHHBIE: bubnnorek

34 paccTositHue OT TOYKM JI0  IUIOCKOCTH, a HOK

PacCTOSTHUE OT MPSMOM JI0 TIIOCKOCTH https://m.edsoo.ru/

bubnuorek

35 VYribl B IPOCTPAHCTBE: Yroll MEXIy a ITOK

IIPSIMOM U INIOCKOCTBIO

P https://m.edsoo.ru/

. N bubnuorek

36 JIByrpaHHbI yTroJ, JIMHEHHBIH Yyroi a ITOK
BYT'PAaHHOTO yTjia

FBYIP T https://m.edsoo.ru/

. N bubnuorek

37 JIByrpaHHbI yTroJ, JIMHEHHBIH Yyroia a ITOK
BYT'PAaHHOTO yTrjia

/BYIP T https://m.edsoo.ru/

[IeprieHAUKYIAPHOCTh  INIOCKOCTEH: bubnnorek

38 IIPU3HAK MIEPIEHIUKYIISIPHOCTH JBYX a [HOK

IJIOCKOCTEH https://m.edsoo.ru/

[IepnieHIUKYIAPHOCTh  INIOCKOCTEH: bubnnorek

39 IIPU3HAK MIEPIEHIUKYIISIPHOCTH JBYX a [HOK

MJIOCKOCTEH https://m.edsoo.ru/
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[lepnieHAUKYIAPHOCTh  INIOCKOCTEHN: bubnnorek
40 MIPU3HAK MEePIEHIUKYISIPHOCTH JBYX a HOK
TUIOCKOCTEH https://m.edsoo.ru/
bubnuorek
41 Teopema o Tp€x nepneHANKYIISIpax a HOK
https://m.edsoo.ru/
bubnuorek
42 Teopema o Tp€x nepneHANKYIISIpax a HOK
https://m.edsoo.ru/
bubnuorek
43 Teopema o Tp€x nepneHANKYIISIpax a HOK
https://m.edsoo.ru/
KontponsHast pabora 1o Temam Eu6 ook
"[lepnieHAIUKYISIPHOCTD MIPSMBIX u
44 o " a HOK
wiockocTe" u "YTIbl MEXAy NpPSIMBIMU H https://m.edsoo 1u/
IJIOCKOCTSIMU" ps-/rm. '
[TonsiTie MHOTOTpPaHHHMKA, OCHOBHBIE Eu6moTex
AJIEMEHThl MHOTOTPAaHHUKA, BBIMYKJIBIE U
45 HEBBIMYKJIbIE MHoI:r)orpaHHI/IKI/I' §3BépTKa a LIOK
’ https://m.edsoo.ru/
MHOTOI'PaHHHUKA P
[Ipusma: n-yronpHas npusma; TpaHd U Eu6oTex
OCHOBaHHUs NPU3MBI, TpsiMas U HAKIOHHAA
46 PH3MBI, TP a LIOK
Npu3Mbl; OOKOBasi M TIOJIHAS TIOBEPXHOCTH httns:/m.edsoo 1w/
TIPU3MBI ps-//m. '
. bubnmnorek
47 [Tapamnenenunen, MPAMOYTOJIbHBIN a ITOK
napasuieJIienuIe] U ero CBolicTBa https://m.edsoo.ru/
[Mupamunga: n-yroiapHas NHUpaMufa, Eu6/oTeK
48 rpaHd W OCHOBAaHME THUPaMHUIbI, OOKOBas U . LIOK
MOJIHAS TIOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS httos:
. ttps://m.edsoo.ru/
U yceu€HHAas MUpaMuIa P
49 [IpaBuibHbIE MHOTOI'PAHHUKMU: bubnnorek
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MOHSTUE  TPABUJIBHOTO  MHOTOIPAHHHKA;
MpaBUJIbHAS npusMa  Hu MpaBUJIbHAS
nMpamua; MpaBUJIbHAS TpEeyroyibHas
NUpaMKJia ¥ PaBUIIBHBIN TETpadap; Kyo

a HOK
https://m.edsoo.ru/

[TpencraBnenue 0 MPAaBUIIbHBIX bubnmnorek
50 MHOTOTpaHHUKAaX: OKTa’ap, JOJAEKa’Ap U a LHOK
UKOCadIp. https://m.edsoo.ru/
Cummetpust B MPOCTPAHCTRE:
CUMMETpHUS OTHOCUTEIBHO TOYKH, MPSIMOI, bubnmnorek
51 IUIOCKOCTH.  JJIEMEHTbl ~ CUMMETPUU B a [HOK
nupamMuax, napauieiaenuneaax, MpaBuIbHbIX https://m.edsoo.ru/
MHOTOTPaHHHUKAX
Brruncnenue 3JIEMEHTOB bubmmorex
32 MHOTOTPaHHHUKOB: p&0pa, IUaroHasu, yribl a LIOK
' ’ ’ https://m.edsoo.ru/
anomaL[L 00KOBOM MOBEPXHOCTH | Eu6/oTeK
53 NOJHOH  IOBEPXHOCTH  MPAMOIt lgpI/IBMLIU, a ITOK
IUIOWa/Ib OCHOBAHMH, TeopeMa O OGOKOBOH https://m.edsoo.ru/
MOBEPXHOCTU NPSIMON TPU3MBI
[Tnomane OokoOBOM TIOBEPXHOCTH 1 BuGIHoTeK
54 ;1;)(1)365;;:0?1;10 npaBIgm,Honv MTUPAMU/IBI, . LIOK
p" N LA OOKOBOH MOBEPXHOCTH https://m.edsoo.ru/
YCeUEHHOM MUPaAMUJIBI
bubnuorek
KonrponsHast pabora mo  Teme
33 "MHuororpaHHuku" a HOK
https://m.edsoo.ru/
bubnuorek
56 [TousiTue 006 00BEME a LHOK
https://m.edsoo.ru/
bubnuorek
57 O0BEM TUpaMu bl a LHOK

https://m.edsoo.ru/
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bubmmorex

58 O0BEM TUpamMuIbI a LHOK
https://m.edsoo.ru/
bubnuorex
59 O0BEM TUpaMu bl a LHOK
https://m.edsoo.ru/
bubnuorex
60 O0BEM TUpamMuIbI a LHOK
https://m.edsoo.ru/
bubnuorex
61 O0BEM TPU3MBI a LHOK
https://m.edsoo.ru/
bubnuorex
62 O0BEM TPU3MBI a LHOK
https://m.edsoo.ru/
bubnuorex
63 O0BEM TPU3MBI a LHOK
https://m.edsoo.ru/
bubnuorex

KoHTponbHas  pabora 1o  Teme
64 "O0BEMBI MHOTOTPaHHHUKOB" a LIOK
https://m.edsoo.ru/
[ToBTOpenwue, 00o0mIeHne bubmmorek
65 CHUCTEMaTHU3aLU 3HAHUH. [Toctpoenue a LHOK
CEUEHHI B MHOTOTpPaHHHKE https://m.edsoo.ru/

[ToBTOpenwue, 00o0mIeHne
cucTeMaTu3anus 3HaAHUM. Breruucnenue bubmnnorek
66 pacCTOSHUN: MEXIy JABYMS TOYKaMH, OT a LHOK
TOYKH JIO MPSAMOM, OT TOYKH JIO IIJIOCKOCTH, https://m.edsoo.ru/

MEXK]Ty CKPEIIMBAIOIIUMUCS IPSIMBIMHU

bubnuorex
67 HroroBast KOHTposIbHas paboTa a HOK

https://m.edsoo.ru/
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68

[ToBTOpenwue, 00o0mIeHne
cHCTeMaTu3alus 3HaHUil. BrraucieHue yrios:
MCKAY CKPCHIMBAOIIUMHUCA MIPAMBIMHA, MCXKIY
IPSIMOM M IJIOCKOCTBIO, JIBYIPaHHBIX YIJIOB,
YIJIOB MEXK/Y TNIOCKOCTSMH

a

bubaunorex
HOK

https://m.edsoo.ru/

OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

68

22




11 KJIACC

KonnuectBo yacoB l[ QHCKTpOH
HBIC n(hpoBbIe
Ne i/ Tema ypoka Bce Kot Hpakt | o0 i pp
‘o POJILHBIE UUECKHE — oOpa3oBaTesbHbIC
paboThI paboThI pecypcbl
bubnuorek
1 Cdepa wu map: meHTp, paauyc, 1 N [IOK
HaMEeTp; TUIOMIAIb TOBEPXHOCTH CEpPhI
! P Ha P bep https://m.edsoo.ru/
B3anmuoe pacrionoxxenue cdepsl U bubnunorek
2 IUIOCKOCTH; KacaTelbHasi IUJIOCKOCTh K 1 a HOK
cdepe; miomaab chepsl https://m.edsoo.ru/
bubnuorek
3 N3o0paxkenne cdeppl, mapa Ha 1 N [IOK
mmockocTu. CedeHus mapa
P https://m.edsoo.ru/
VUTHHIPUYCCKAs MIOBEPXHOCTH,
1 P P o bubnmnorek
4 oOpazyroiue UMIMHIPUYECKON 1 N ITOK
MTOBEPXHOCTH, 0Ch VTHHIPUIECKON
p H s https://m.edsoo.ru/
MTOBEPXHOCTHU
[unuaap: ocHOBaHHUA U OOKOBas bubnmnorek
5 MMOBEPXHOCTb, 00pa3yromas U 0Ch; IJIOMIA/Ib 1 a HOK
OOKOBOM M MOJTHOW MMOBEPXHOCTH https://m.edsoo.ru/
H3ob6paxenue WIMHJpA Ha
PaXE " P bubnuorek
6 mockocT. Pa3eéprka nmnuuapa. Ceuenus 1 q ITOK
WINHJIpa (TI0CKOCTHIO, TAapauIeTbHON UITH
I Apa ( CTBIO, Tap https://m.edsoo.ru/
MEPICHIUKYJISIPHOW OCH IIHJIUH/IPA)
Konnueckas [IOBEPXHOCTb, bubnunorek
7 oOpa3yomue KOHUYECKOW TMOBEPXHOCTH, 1 a [HOK
OCh M BepIIMHA KOHWYECKOH MOBEPXHOCTH https://m.edsoo.ru/
Konyc: ocHoBanume u BepllIMHA, bubnuorek
8 oOpa3yrolas U OCh; IUIOUIaAb OOKOBOW U 1 a HOK

ITOJIHOW ITOBEPXHOCTH

https://m.edsoo.ru/
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VYceu€HHBIN KOHYC: oOpa3yoliue u

bubmmorex

9 a LHOK
BBICOTA; OCHOBaHUs U OOKOBasi TOBEPXHOCTh
https://m.edsoo.ru/
N3o0paxeHue koHyca Ha TUIOCKOCTH. BuGIHoTeK
10 PasBéprka konyca. CeueHuss KoHyca a TIOK
(TJIOCKOCTHI0, TTApaJUIEIbHON OCHOBAHUIO, U https://m.edsoo 11/
IJIOCKOCTBIO, MPOXOAsIIIel Yepe3 BEpIIHHY) ps-/m. '
KomOunanmst Ttenm BpamieHuss u bubmmorex
1 MHOTOT aHHI/IKOBH P a HOK
p https://m.edsoo.ru/
MHOrorpaHHUK, ONUCAHHBIA OKOJIO bubnuorek
12 cdepsl; cdepa, BIMCaHHAS B MHOTOTPaHHUK a HOK
WJIU B TEJIO BpaIeHUs https://m.edsoo.ru/
o bubnuorek
13 [Tonsitue 00 00BEMe. OcHOBHBIC a ITOK
CBOICTBa 0OBEMOB Tl hitps://m.edsoo.ru/
bubnuorek
14 O06bEM IuIMHIpa, KOHyca a HOK
https://m.edsoo.ru/
bubnuorek
15 OO0BEM mapa U TIoMAIs Chephl a LHOK
https://m.edsoo.ru/
[Tonobuble Tenma B MPOCTPAHCTBE. bubnmnorek
16 CooTHoteHus MEKY TJIOIIAISIMU a HOK
MMOBEPXHOCTEH, 00bEMaMH MOJTIOOHBIX TEll https://m.edsoo.ru/
bubnuorek
KontponbHas pabora mno Temam
17 n n n n a ]:[OK
Tena Bpamenus" u "OObeMbI TEN https://m.edsoo.ru/
Bekro Ha IUIOCKOCTH H B bubmmorex
18 pOCT aHCTBep a HOK
pocTp https://m.edsoo.ru/
19 CiiokeHue ¥ BBIUMTaHUE BEKTOPOB bubnuorek
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a HOK
https://m.edsoo.ru/

bubnuorek
20 YMHOKEHHE BEKTOPa HA YHUCIIO a [HOK
https://m.edsoo.ru/
Paznoxxenne BekTOopa 1O TpEM bubnuorek
21 HEKOMIUIAHApHBIM  BekTtopaM. IIpaBuio a [HOK
napajuiesienumneaa https://m.edsoo.ru/
Pemenne 3amad, CBSI3aHHBIX C bubnmnorek
22 IIPUMEHEHUEM  MpaBUJ  JEUCTBUH € a [HOK
BEKTOpAMH https://m.edsoo.ru/
[TpsimoyronbHas cucTreMa KOOpIuHaAT bubnmnorek
23 B mnpoctpaHcTBe. Koopaunatsl BekTopa. a [HOK
[Tpocreiinme 3aja4u B KOOPAMHATAX https://m.edsoo.ru/
bubnuorek
24 Yron mexay Bektopamu. CKalsipHOe q IIOK
MIPOU3BEIeHNE BEKTOPOB
P 8 p https://m.edsoo.ru/
Brruncnenue JIOB MEX bubmmorex
25 MPSIMBIMU U HHOCKOCTHMI/IYT Y a LIOK
P https://m.edsoo.ru/
. bubnuorek
26 KoopauHnaTHO-BEKTOPHBIH METO/T N [IOK
MIPH PEIICHUU T€OMETPUUYECKUX 3a/1a4
pHp P A https://m.edsoo.ru/
bubnuorek
27 KonTtponpHast pabora 10 Teme N [IOK
"BekTopbl 1 KOOpAUMHATHI B MPOCTpaHCTBE"
p P pocTp https://m.edsoo.ru/
[ToBTOpEHME 0000111eHHE u
P ’ M bubnuorek
CUCTEeMaTH3alHs 3HAHUU. OcHoBHbIE
28 burypsl bakTbl TEOpPEMBI Kypca a HOK
YPbL, ’ p yp https://m.edsoo.ru/
TUIAHUMETPHUH
29 [ToBTOpenwue, 00001eHune " bubmmorek
CHCTEeMaTH3aIsI 3HAHU. OcHOBHBIE a IHOK
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burypsi, dakTel,  TEOpEMBI Kypca https://m.edsoo.ru/
IJIAHUMETPHH
[ToBTOpEHHE, 000011EHNE u bubanorex
30 cUCTEMaTU3alI1s 3HAHUH. Sagaun 1 a HOK
TUTAHUMETPUH U METOJIbI X PEIICHHS https://m.edsoo.ru/
[ToBTOpEHHE, 000011IEHNE u bubaunorex
31 cUcTEMaTH3alNs 3HAHUH. Sagaun 1 a HOK
TUTAHUMETPUH U METOJIbI X PEIICHHS https://m.edsoo.ru/
[ToBTOpEHHE, O§O6H16HI/IG u EU6oTeK
CHCTEMATU3aLHA 3HAHUIA. OcCHOBHEBIE
32 buryps (dakTbI TEOPEMBI Kypca ! a LOK
YPbL, ’ p P https://m.edsoo.ru/
CTEPEOMETPUH
bubnuorex
33 Hroroas xonTpospHas padbora 1 a HOK
https://m.edsoo.ru/
IToBTOpEHne 00001enne u bubmuorex
34 PEHHUC, B 1 a 11(0)4

cucCTeMaTH3alusd 3HAaHUUN

https://m.edsoo.ru/

OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEUEHUE OBPA3OBATEJIBHOI'O
I[MPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA
* ['eomerpus, 10 - 11 xmaccel/ Atanacsu JI.C., BytyzoB B.®., Kagomues C.b. u npyrue,

AxkunonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOIAMYECKHNE MATEPUAJIBI 1JIA YUUTEJIA
3uB b.I'. Jlupaktudeckue wmarepuanbl 1o reomerpun i 10 kmacca. — M.
[IpocBemenue. T.

1 DPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU MHTEPHET
bubnmnoreka LJOK https://m.edsoo.ru/
Poccuiickas snexTponHas mkodia resh.edu.ru
DNEeKTPOHHBIN OaHK 3aJaHui IS OlleHKU (YHKIIMOHANIBHOM rpaMoTHOCTH fg.resh.edu.ru

Enunoe okHO gocTtymna k o0pazoBaTenbHbIM pecypcaM http://school-collection.edu.ru/.

Best  snmementapHas wmaremartuka - CpelHss MaTeMaTHUeCKas HHTEPHET-IIKOJIA
http://www.bymath.net/

KganT http://www.kuant.info/ Hayuno — nmomynspHsIiii (pu3nKo-MaTeMaTHYECKHA KypHaI
JUISL IIKOJIBHUKOB U CTYJeHTOB «KBaHTY.
Maremarnueckuit nopran WWW.MATHM.RU
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