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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIEHOIO
CTaHAapTa CpeJHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHWH,
IPEIbABISEMBIX K MAaTEMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMIl pOCCUICKOrO0 0Opa3oBaHUS.
PeaJ'II/I3aI_II/I$I IporpaMmabl o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIIEKYIBTYPHOT O, TMYHOCTHOTO M NTO3HABATEIBHOTO PA3BUTHSI TMYHOCTH OOYUAIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUM Ha YpPOBHE CpelHero oOluiero ooOpazoBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3YIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABJICHUHU JMYHOCTHOTO PAa3BUTH OO0ydaromuxcs, (OpMHUPOBAHUS
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX YYeOHBIX IUCHUIUIVH.
PazBuTte y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUM O CYHIIHOCTH U TMPOUCXOXKICHUU
FeOMETPUUECKUX a0CTPAKIIUN, COOTHOIIEHUU PEaIbHOTO U UICAlbHOTO, XapaKTepe OTpaKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH M IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYyYHOM IIO3HAHWUM W B TPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHHUS YYAIIUXCS, a TaKXKe KauecTB
MBIIUICHUSI, HEOOXOIUMBIX JIJISl 41alITAlliU B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTcss OAHMM W3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaK KaK OOECIeYMBAET BO3MOXKHOCTh HM3YYEHHUS KaK IHCIUIUIMH €CTECTBEHHO-
HAyYHOW HAIMPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU ¥ TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJIe pEIICHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh W OIPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YaCTHOCTH U3 Kypca
(GU3MKH.

YMeHne OpHeHTUPOBATHCS B IIPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIh BO BCEX 00JIACTAX
NeSITeTbHOCTH YeloBeka. OpUeHTaIUs YelloBeKa BO BPEMEHH M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €r0 COLMAILHOTO OBITHS, (hopMa OTPaKEHUsI OKPY>KAIOLIET0 MUPA, YCIOBUE YCHEIIHOTO
MO3HAHUSA U aKTHBHOT'O npeoOpa3oBaHus JeCTBUTEIILHOCTH. OnepupoBaHue
IPOCTPAaHCTBEHHBIMU 00pa3aMu 0OBbEAMHSAET pa3Hble BUABI yUeOHOM M TPYIOBOM JESTEIbHOCTH,
SBISIETCS OAHMM W3 TPOPECCHOHATBHO BaXHBIX KA4eCTB, ITOATOMY aKTyalbHa 3a/ava
dbopmupoBaHUs y 00yJaONINXCS TPOCTPAHCTBEHHOTO MBIIJICHHUS KaK pa3HOBHIHOCTH 00pa3HOTO
MBIIIJIEHUS] — CYIIECTBEHHOT0 KOMIIOHEHTAa B MOATOTOBKE K MPAKTUYECKOH JESATeIbHOCTH I10
MHOTUM HampaBlIeHUSM.

Llens ocBOEHUS TporpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YPOBHE OOyUECHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS uYepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIIEHITHOTO POI0JDKEHUsT 00pa30oBaHus 10
CHEIUATBHOCTSM, HE CBS3aHHBIM C IMPHUKJIATHBIM HCITOJE30BAaHUEM T€OMETPHHU.

[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE IIpeIHAa3HAYEHA AJIs 00yJaroMuXCs CpeiHen
IIKOJIbI, HE MWCIBITHIBABIIMX 3HAYMUTENIBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO OOIEro



obpazoBanus. Takum oOpazom, oOydaromuecss Ha 0a30BOM YpOBHE JOKHBI OCBOWUTH OOIIWe
MaTeMaTHYECKUEe YMEHUs, CBSI3aHHbIE CO Celn(UKOI TeOMETpUN U HEOOXOAUMBIE ISl KHU3HHU B
COBpeMEHHOM o0mecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YUUTh T€OMETPHIO Ooliee
ri1yOOKO, €ciii B JalbHEHIIEeM BO3HUKHET HEOOXOAMMOCTh B I'€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBHOM 1A TEIbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (dopMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTYyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTaBIECHUS O MHOIOTPaHHUKAX M TellaX BpALICHUS Kak o
BRKHEHIINX MAaTEMAaTUYECKUX MOJEINSX, TO3BOJSIOIIMX ONMMUCHIBATE M U3y4aTh pa3Hble
SIBJICHUS OKPY’KAIOLIETO MUPA;

e (opMupoBaHME YMEHHMs paclO3HaBaThb Ha 4YepTexkax, MOJCIAX U B PEalbHOM MHUDE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHWE METO/JaMHU pEUIeHHs 3aJad Ha IIOCTPOCHMS Ha H300pakeHHsIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMHU IOHSTHUSMU O MHOTOIPaHHHKAX W
TeJIaX BpAIleHHUs] U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  pEIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM,

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUUYHOCTH MBILIUICHUS;

e (dopmupoBanue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX TOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HA S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
reOMETPUYECKU  ammapar Jjs pelleHus PaKTHKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJTYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOEHHOCTHIO IIPOTPAMMBI SIBIISIETCS] BKITFOUEHHE B KypC CTEPEOMETPUH B
Hayajle ero U3y4eHus 3a/1a4, peliaeMblX Ha YPOBHE UHTYUTUBHOTO TMO3HAHUS, U ONpeIeIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
IPOCTPAHCTBEHHOTO  MBIIUICHHS, CTHUMYJIUPYET MPOTEKaHHE WHTYHUTHBHBIX IIPOIIECCOB,
MOTHBHUPYET K JabHEHIIIEMY U3yYSHHIO MTPEIMETA.

[Ipeamourenue OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NesITeTbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NIPEACTABICHUH Y YIAITHXCS B KypCce CTEPEOMETPHH
NIPOBOJUTCS 3a CUET pElIeHMs 3a7ad Ha CO3JJaHWe MPOCTPAHCTBEHHBIX OOpa3oB W 3ajad Ha
OlepupOBaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. CoznaHue obpaza MPOBOAUTCA C ONOPOM Ha
HarJsIHOCTh, @ ONEpPUPOBaHUE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HATJISTHOCTH, MBICTIEHHOTO
U3MEHEHHS €r0 UCXOIHOTO COMIEPKaHMS.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «['eomerpunm» B 10-11 kmaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr n
KOOPJMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrMUECKUX YMEHUH pacipeaessieTcs He TOJIbKO



10 COJCP)KATeIbHBIM JIMHUSAM, HO W TI0 TojJaM OOYYeHHsl Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHUSI
paboueii mporpaMMbl, pacrpeaeIEHHBIM 10 roaM 00yJIeHHs, CTPYKTYPHPOBAHO TAKUM 00pa3oM,
9TOObI  OBJAJCHUE TICOMCTPUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYIICCTBIISIIOCH
MOCJICIOBATEIbHO M IOCTYMATEIbHO, C COOJIIOJICHMEM TMPUHIIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacimpsis ¥ yriryossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpuun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegenmo B 11
KJIacce, BCEro 3a JBa roja oOydenus - 102 yyebnbix yaca. OOIiee KOJIUYECTBO KOHTPOIBHBIX
pa6ot 10-11 kmaccoB 5, 3 COOTBETCTBEHHO.

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* 'eomerpus, 10-11 knacesl/ Aranacsu JI.C., Byry3os B.®., Kagomues C.b. u npyrue,

AxnunonepHoe obmectBo «M3narenscTBo «IIpocemenue»



COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTh, TPOoCcTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsIMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NTapaJlIeIbHbIE U
cKpelmuBawpmuecss npsamsle. llapamnenbHOCTh NpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IPOCTPAHCTBE; MMAPAUIETBHOCTh TPEX NPSIMBIX; MNapaUIEIbHOCTh
NpSAMOM M IUIOCKOCTH. YTJIBI C COHAIPaBJICHHBIMH CTOPOHAMH; YroJl MEXKIy IpPSMbIMU B
npoctpancTBe.  I[lapannenbHOCTh  IUIOCKOCTEW:  MapajuledbHbIE  IUIOCKOCTH;  CBOMCTBa
napajuleNbHBIX TiockocTel. [IpocTeiimume mpocTpaHncTBeHHbIE PUTYpPBI HA IMIIOCKOCTU: TETPAdIP,
Ky0, mapaJuiesienune; noCTPOCHUE CEUCHU.

[lepieHAMKYASIPHOCTh MPAMOM M IUIOCKOCTH: IEPHNEHAUKYJISPHBIE TMpsSMbIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAUICIbHBIE M IEPHEHIUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEePHEHANKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYIISIPHOMN TIOCKOCTH.
VYTI1bl B IPOCTPAHCTBE: YroJ MEXIY NPSAMON U IUIOCKOCThIO; IBYTPAHHBIN yroJl, JIUHEUHBIA YroJ
JIBYrpaHHOro yriya. [IeprneHIuKysnasp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHM JO IIOCKOCTH,
paccTostHie OT IPSMOM JI0 TUIOCKOCTH, MPOEKIUs (PUTYpHI Ha TUIOCKOCTh. IlepneHuKynsipHOCTb
IJIOCKOCTE: MpU3HAK NEpPHEHAUKYISIPHOCTH JABYX Iulockoctel. Teopema o  Tpéx
NEePHEHANKYIISPAX.

MHoOrorpaHHuKHu

[loHsiTHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTHl MHOIOIPAHHWKA, BBIIYKIBIE H
HEBBIITYKJIbIE MHOTOIPAHHUKY; Pa3BEPTKA MHOTrOrpaHHuka. [Ipusma: N-yroiapHas npusma; rpaHu
¥ OCHOBAHHUS MPU3MBI; MPsIMasi U HAKJIOHHAsI IPU3MbI; OOKOBAs U IMOJIHAS IOBEPXHOCTH IIPU3MBIL.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrea. Ilupamuaa: n-yromapHas
nupamMuja, TPaHU W OCHOBAaHHME NHUpaMHUAbl; OOKOBas W TOJHAs TOBEPXHOCTH IMHPAMU/IBI;
npaBuUbHAsI W yCceu€HHAs MUpaMUa. OJIEMEHThl TPU3Mbl W mupamuibl. [IpaBuiibHBIC
MHOTOIPAHHUKHU: MOHSTHE NPAaBUJIBHOTO MHOTIOIPAHHHMKA; MPaBWJIbHAs MPU3Ma M IPaBUIIbHAS
NUpaMKJIa; PaBUIIbHAS TPEYTObHAS TUPAMK/IA U IPABUIIBHBIN TeTpadap; KyO. [IpeacraBnenue o
MPaBUIILHBIX MHOTOTPAHHHUKAX: OKTAdIP, TOACKadAp U uKocadap. CedeHust mpu3Mbl U TUPaAMUJIBI.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuaax, napauienenuneaax, IpaBuibHbIX MHOITOTPAHHUKAX.

Brruncnenne 31eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans 6okoBoit
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/ (b OCHOBaHMI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTU NpsAMON mpu3Msl. [lnomans G0KOBON MOBEPXHOCTH U MOBEPXHOCTU MPABUIBHON
MUPAMHUJIBL, TEOPEMA O TUIOMIAIN yceu€HHOM nupamuabl. [Torstre 06 06béme. OOBEM MupamMuisbl,
MIPU3MBI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMH TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KJIACC
Tesa BpameHus
[MunuHapuyeckas MOBEPXHOCTh, O00pa3ylolle UWINHIPUYECKONH IOBEPXHOCTH, OCh
WIMHIPUYECKON moBepxHOCTU. L{umuHAp: ocHOBaHUS M OOKOBasi TOBEPXHOCTh, 00pa3yromias u
0Cb; IIOMIaAh OOKOBOI M TIOTHOM MOBEPXHOCTH.



Konunueckass moBepXHOCTb, 00pa3yroliMe KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KoOHyc: ocHOBaHME M BepuUIMHA, 0oOpa3ymoomas W OCh; IJIOMIATh
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollue W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. B3aumuoe
pacronioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N3o00pakeHue e BpalieHus: Ha I0cKocTh. Pa3BépTka LUIUHIpa U KOHYCA.

KomOunanuu Tten BpamieHWs ¥ MHOTOTPAaHHMKOB. MHOTOTpaHHUK, ONHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonsitne 00 o0béMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
IPSIMOYTOJIBHOTO NapaJijiesienumneaa u cieacTBus u3 He€. O0bpEéM nunuHapa, konyca. O0bEM mmapa
U TUIOIIAb ChEPHI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenust mwiMHIApa (MapauiebHO M TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXOAAIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpancTBe. Cli0’keHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHbIM BekTopam. IlpaBuiio
napajuienenunena. Pemenne 3aiay, cBsI3aHHBIX ¢ IPUMEHEHUEM MIPABUII JEHUCTBHUI C BEKTOPAMHU.
[IpsimoyronbHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopaumHatel Bektopa. Ilpocreiimue
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalipHOE NPOU3BEICHHE BEKTOPOB.
Brruncrnenue yrioB MeXAy NpPsSMBIMHA M TUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIA METOM IPH
pEIIeHNN T€OMETPUYECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS MPOTrpamMmbl yueOHOro mpenmera «MaTemMaTHKa»
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

c(HhOPMUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIMHM OOydYaromierocss Kak aKTUBHOTO |
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIEeCTBAa, MPEACTABICHUEM O MAaTEMaTHUECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIenyp TpakJaHCKOTro oOmiecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBLHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIIUAMH U HA3HAYCHUEM.

IIarpuornyeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPasKIaHCKON UACHTUYHOCTH, YBAKCHHUS K MPOIILJIOMY U
HACTOAIIEMY POCCHICKOW MAaTEMATHKH, [IEHHOCTHBIM OTHOIIEHUEM K JTOCTHXKEHUSAM POCCUIUCKHUX
MAaTeMaTUKOB U POCCHICKOM MaTeMaTHYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JTOCTHKEHUN B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; CcHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, ’TUYECKOTO MOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM TPUMEHEHUEM
JOCTMKEHUN HAYKH U JIESITENBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJAa B IOCTPOEHHUE
YCTOHYHBOTO OyIYIIETO.



JcTeTnYEeCKOe BOCIIUTAHME:

3CTCTUYCCKUM OTHOUIICHUECM K MI/Ipy, BKJIFOYasd 3CTCTHKy MATEMATHUUYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad4, pEIICHHWH, PpACCYXICHHI, BOCIPUUMYUBOCTHIO K
MaTEeMaTHYECKHM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTAHHE:

C(bOpMI/IpOBaHHOCTbIO yMeHI/ISI HpI/IMeHHTL MaTeMaTuU4YCCKUEC 3HAHUS B I/IHTepecax
310poBOTO U Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 370POBBIO
(3mopoBoe muUTaHUE, cOATAHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXa, PETyJsipHas (Qu3nueckas
aKTHUBHOCTB); (PU3UUYECKOTO COBEPIICHCTBOBAHUS, MIPH 3aHATHUAX CIOPTHBHO-030POBUTEIIBHON
JIeSITSIILHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHUEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam npodeccHOHaTBLHON NEeITeIbHOCTH, CBS3aHHBIM C MATEMATHKON M €€ MPHIIOKCHHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHEIN BBHIOOP OymyIiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSKEHUH BCEH dKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3aJ1a4 MaTEMaTHUYCCKON HAIIPaBICHHOCTH.

IKo0rnYecKoe BOCIUTAHNE:

C(bOpMPIpOBaHHOCTI)IO BKOJIOFI/I‘ICCKOﬁ KYJII)TypI)I, IIOHUMAHUECM BJIMAHUS COIOHUAJIIBHO-
SKOHOMHYECKHMX IIPOIIECCOB HA COCTOSIHUE NPHUPOJHOM M COIMAIBLHOM Cpebl, OCO3HAHHUEM
rI00abHOTO  XapakTepa JKOJOTHYECKHUX  MpoOJieM; OpHEHTAllMeli Ha  MPUMCHCHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelIeHMsl 3a7ad B 00JIaCTU OKpYXaloUlei cpelpl, IIIaHUPOBaHUS
MOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX MTOCJIEACTBUM JJISI OKPYKAOIIEN CPEIbI.

LleHHOCTH HAYYHOI'O MO3HAHMS:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOLIECTBEHHON MPAaKTUKH, TOHMMAHUEM MaTeMaTUYeCKON HayKu Kak chepbl
quOBequKOﬁ JACATCIIbHOCTH, 3TAIlOB eé paSBI/ITI/ISI 1 3HAYUMOCTHU I paSBI/ITI/ISI MUBUIIN3AllNN,
OBJIQJICHHEM SI3bIKOM MAaTEMATUKH U MAaTEMAaTHYECKOMN KyIbTYpOil KaKk CPEICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISITH MPOEKTHYIO U UCCIEA0BATENbCKYIO I€ATEbHOCTh MHIUBUIYAIBHO

U B IpynIe.

METANPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTPaMMBI YUEOHOTO MpeaMeTa «MareMaTHKay
XapakTepU3yIOTCS  OBJAJCHHEM  YHHUBEPCAIbHBIMU  HO3HABAMENbHLIMU  OCLICMBEUAMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUSAMU,  YHUBEPCALbHOIMU — PecyIsmUHbLMU
Oelicmeusimu.

1) Vhusepcanvhvle noznasamenvhule oeticmsus, obecneuusarom Gopmuposarue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00YHaArOwWuxcs (0C8oeHUue Memooo8 NO3HAHUS OKPYHCAIWe20 MUupd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayutl, ymeHull pabomams ¢ uHgopmayuetl).

ba3zoBble Jlornyeckue 1ecTBUA:

e BBUIBIIATH M XapaKTEPU30BaTh CYIIECTBECHHBIC MPU3HAKKH MaTEMAaTHYECKHX OOBEKTOB,
MOHSATHUI, OTHOLICHUH MEXIy MOHATHUAMH; (HOPMYyTHUPOBATH OINPEICIICHUS MOHITUH;
YCTaHABJIMBAThH CYIIECTBCHHBIN MPU3HAK KJIaCCHU(HUKAIIMU, OCHOBAHHS JJIsi 0000IICHHUS
U CpaBHEHHUS, KPUTEPHUHU TIPOBOJMMOI0 aHAJIH3a,



BOCIIPUHUMATh, (DOPMYIUpPOBaTh U MPEOOPa3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0ILUE; YCIOBHBIE;

BBISIBJIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U POTUBOpEUNs B (pakTax,
JTAHHBIX, HAOMIONEHMSX W YTBEPXKAEHUSX; IpelylaraTb KPUTEPUHM JUIsl BBISBICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEYUN;

JieN1aTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M MHJYKTHBHBIX
YMO3aKJIIOUYEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKACHUH (IpsiMble
U OT TMPOTUBHOIO), BBICTpaMBaTb AapryMEHTAlUIO, NPUBOJUTH NPUMEPHl U
KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYXK/IEHUS U BBIBObI;

BBIOMpATh CIOCOO pemeHus: y4eOHOM 3aaaun (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHus, BbIOUpaTh Hanbosiee NOAXOAAIMNA ¢ Y4ETOM CaMOCTOSATENIBHO BbIAEIEHHBIX
KPUTEPHUEB).

ba3oBble nccienoBareibcKHe AeiCTBUA:

UCIIONIb30BAaTh  BOMPOCHl  KaK  HCCIENOBATENbCKUM  HMHCTPYMEHT  IO3HAHUS;
dbopMyIupOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABINBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHIO,
MHEHHUE;

MPOBOJIUTh CAMOCTOSATENIBHO CIUTAHUPOBAHHBIA DKCIIEPUMEHT, HCCIECIOBAHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyecKkoro oObeKTa, sBIEHHS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKYy O0OBEKTaMHU, SIBIICHUSIMH, MPOIECCAMU;
CaMOCTOSITENIbHO  (OpMYyITUpOBaTh O0OOIIEHUS ¥  BBIBOABI IO  pe3ylibTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHUs, OLIEHUBATh JTOCTOBEPHOCTh MOJTYyYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEITIOIOKEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBIABJIATH Ile(i)I/IIII/ITI)I I/IH(i)OpMaIH/II/I, JaHHBIX, HCO6XOI[I/IMBIX AJId OTBETAa Ha BOIIPOC U
JUISl pELLICHNUS 3a]a4H;

BI)I6I/IpaTB I/IH(i)OpMaHI/IIO U3 HWCTOYHUKOB PpPa3IMYHBIX THUIIOB, aHAJIMU3UPOBATD,
CHCTEMaTU3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IpEJICTaBICHHUS,

CTPYKTYpUpOBaTh HMH(OpMAIUIO, MpPEACTaBIATh €€ B pa3lIuyHbX (opmax,
WTIOCTPUPOBATH TpapUuecKy;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK IO CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPUIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHDBLE OCliCMEUs, 00eCcneuusarom coopmuposaHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCS.
Oomenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CY)KJIEHHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMHU
OOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIeHus 3a1a4i, KOMMEHTHPOBATh
MIOJIyYEHHBIH PE3yJIbTAaT;

B X0/ 00CYXJIeHHsI 331aBaTh BOIPOCHI IO CYLIECTBY 00CYKIAEMOM TEMBbI, TPOOIIEMBI,
pelaeMoil 3a1a4m, BBICKa3bIBaTh UJIEH, HALIEJIEHHBIE HA MIOMCK PELLIEHUS; COIIOCTABIIATh



CBOM CYKJICHUS C CYXJACHHUSIMH IPYTHX YYaCTHUKOB JHajora, 0OHapy>KMBaTh pa3inyiue
U CXOJCTBO TMO3UIMI; B KOPPEKTHOH (opme (opMynupoBaTh pa3HOIIAcHUs, CBOU
BO3Pa)KEHUS;

IIPEJICTABIISITh PE3yNbTaThl PELICHUs 3a/1a4l, SKCIIEPUMEHTA, UCCIIEN0BaHuUs, IIPOEKTA;
CaMOCTOSITeNIbHO BbIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajgad Mpe3eHTAlUd U
0COOCHHOCTEH ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAHIHON M MHIMBHIyJIbHON PabOTHI TpH
pemeHnH y4eOHBIX 3a/1a4; MPUHUMATD IeJIb COBMECTHOM JeSITeIbHOCTH, TNIAHUPOBATh
OpraHu3allMi0 COBMECTHOM palOThl, pacmpeneniarTh BHIAbI paboT, JOroBapHBATHCS,
00CyXIaTh MpoLecC U Pe3ysIbTaT paboThl; 0000IIaTh MHEHNS HECKOJIBKUX JIFOCH;
y4acTBOBAaTh B IPYMIIOBBIX (hopmax paboThl (00CykaeHus, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBID» U MHBIE); BBITOJIHATH CBOIO YaCTh PaOOTHI U KOOPAMHUPOBATH CBOM ACHCTBHS
C IPYTUMH WIEHaMU KOMaH/bl; OLICHUBATh KAYeCTBO CBOETO BKJIA/a B OOIIUI MPOIYKT
10 KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvnvie pecynamuensle oeticmsus, 06ecneuusaionm opmuposanue CMulCl08bIX
ycmaH060K U HCUBHEHHBIX HABBIKOB JIUYHOCMU.
Camoopranu3anus:

COCTaBIISITh IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pelIeHus ¢ y4éToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yuéTOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb:

BJIaJIeTh HABBIKAMHU II03HABATENBHOM peIeKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUI M MBICIUTENBHBIX IPOLECCOB, HX pe3ylbTaToB; BIAJETh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTaTa pPELICHUS MaTeMaTH4eCKON
3a/1a4u;

NPEeBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH NPHU PELIEHUU 33aJaul, BHOCUTh
KOPPEKTHBBI B J€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, AAHHBIX, HalJEHHBIX
OIIMOOK, BBISIBIIEHHBIX TPYJIHOCTEH;

OLIGHMBAThb COOTBETCTBHE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH INPHUUYUHBI
JOCTUKEHUSI WIM HEIOCTHKEHUS pPe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

OHepI/IPOBaTI) IMOHATHUAMMA: TOYKA, IIpsAMas, IMIOCKOCTb.
HpI/IMeHHTB AKCUOMBI CTCPCOMETPUHN U CICACTBUA U3 HUX IIPU PCIICHHUU I'COMETPUUCCKHUX

3a7ad.

OHepI/IPOBaTI) IIOHATUSMU . HapaJ'IJ'IeJ'H)HOCTI) nu HepHeH)II/IKy.TISIpHOCTB HpHMBIX n
TIIIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacoOI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TOHSTUSMU: JABYTPAaHHBIM YroJ, TpaHU JABYTPAaHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa; TUHEHHBIN YroJl ABYTPAaHHOTO yIJla; TpaayCcHasi Mepa IBYTPaHHOTO yTJa.



OmnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BBITYKJIBIH M HEBBITYKJIBI MHOTOTPaHHUK,
3JIEMEHTbI MHOTOTPAHHUKA, TPABHILHBI MHOTOTPAHHUK.

Pacnio3naBate OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMuia; MpU3Ma, MPSIMOYTOJIbHBIN
napajuiejaenumnes, Kyo).

KnaccudumupoBare MHOTOrpaHHUKH, BBIOMpas OCHOBAaHUS JUIA  KIacCU(HUKALUH
(BBIYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHUKH; TPABHJIbHBIE MHOTOTPAHHUKH; MpSMbIE U
HAKJIOHHBIE PU3MBI, TTAPAJUICTICTIUIICbI ).

OmnepupoBaTh NOHATHAMH: CEKYIIasi TNIOCKOCTh, CEYEHHE MHOTOTPAaHHHUKOB.

OOBSCHATH MPUHIMITEI HIOCTPOCHHS CEYCHUH, UCTIONB3YS METO]I CIIEIOB.

CtpouTh ceueHHs] MHOTOTPAaHHUKOB METOJOM CJIEJO0B, BBIOIHATH (BBIHOCHBIC) IIOCKUE
YEePTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3a1aun Ha HaXOXK/IEHUE TEOMETPHUECKHUX BEITMYHMH 110 00pas3iiaM MM alrOpUTMaM,
NPUMEHSS W3BECTHBIC AHAJIUTUYECKHE METOABI NPH PEIICHUH CTAaHAApPTHBIX MaTeMaTHYECKUX
3aJa4 Ha BBIYMCIICHUE PACCTOSIHUNA MEXIY JABYMS TOYKAMH, OT TOYKH JIO MPSIMOM, OT TOYKHU JI0
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIIUMUCS MPSMBIMH.

Pemate 3a1a4n Ha HaXOXkK/IEHHE TEOMETPHUECKUX BEITMYHMH I10 00pa3IiaM WM alrOpUTMaM,
NPUMEHSS U3BECTHBIC AHAJIMTUYECKHE METOMABI NPH PEIICHWH CTaHAAapPTHBIX MaTeMaTHYECKUX
3aJa4 Ha BBIYHCICHHE YIJIOB MEXIY CKPEIIMBAIOUIMMHUCA MPSIMBIMH, MEXKIY MNPSIMON H
TUIOCKOCTBIO, MY IJIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Beraucnars 00bEMBI M TUTOMAIU TOBEPXHOCTEH MHOTOTPaHHHUKOB (IIpU3Ma, MHUpaMHIa) C
npUMeHEHHEM (HOPMYIT; BBIYUCIISTH COOTHOLICHUS MEXK/TY TUIOLIAIMH IIOBEPXHOCTEH, 00BEMaMu
NOO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHSATHSIMU: CHMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh M IUIOCKOCTH
CHMMETPHH; IICHTP, OCh U TIOCKOCTh CHMMETPUH (DUTYPBI.

N3Brnekath, MpeoOpa3oBbIBATh U WHTEPIPETUPOBATH HHPOPMAIHIO O MPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (PUTYpax, MpenCTaBICHHYIO Ha YepTeKax U PUCYHKAX.

[TpumensTp reomerpuueckue (akTbl Ui  PEHICHHS CTEPEOMETPHYECKUX — 3ajad,
IpPENoiaralolliuX HECKOJIBKO IIaroB peIleHUs, €Clau YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dopme.

[TpuMeHATh TpOCTEHIIME MPOTPAMMHBIE CPEICTBA W AINEKTPOHHO-KOMMYHUKAITMOHHBIC
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUECKUX 3a/1ad.

[TpuBoANTE mpUMEpPhl MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEW B MpPUPOAE U OKU3HH,
pacrio3HaBaTh POSBICHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[IpuMeHATh TOJTYYEHHBIC 3HAHWS Ha TMPAKTHKE: aHAJIM3UPOBATH peallbHbIE CUTYAIlUH M
OPUMEHSATh  HW3YYCHHBIE TOHSATHS B  TPOIECCe IOWCKAa  pEIIeHUS  MaTeMaTHYeCKH
chopMyIMpPOBaHHOW NPOOIEMbl, MOAETUPOBATh pPEalbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCIIeIOBaTh MOCTPOEHHBIE MOJENU C HMCIOJIb30BAaHMEM T€OMETPUYECKHUX MOHATHH U Teopem,
ammapara anreOpbl; penath MPakKTHIeCKUe 3a/1a9H, CBSI3aHHBIE ¢ HAXO0XKJICHHEM TeOMETPHUYECKUX
BEJIMYMH.

11 KUIIACC

OnepupoBaTh NOHITUSIMU: IIMIIMHAPUYECKAs TOBEPXHOCTb, 00pa3yIolue HUINHIPHIECKON
MOBEPXHOCTHU; IWJIMHAP; KOHUYECKas MOBEPXHOCTh, 0Opa3ylolle KOHWYECKOW MOBEPXHOCTH,
KOHYC; cpeprueckasi IOBEpXHOCTb.

Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U map).



OOBACHATH CITOCOOBI TTOJTYYCHHSI TEJT BpAIICHUS.

KnaccudunupoBaTs B3auMHOE pacrioiokKeHue cepbl U MIO0CKOCTH.

OnepupoBarTh MOHATUSMH: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
IIaPOBOM CJIOHM, OCHOBAHKE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Bbrauciate 00bEMBI U TUIOMIAAM TIOBEPXHOCTEH TEJ BpAIlCHUS, TEOMETPUICCKUX TEN C
npuUMEeHEHUEM (HOPMYIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHWK, BIUCAHHBIA B chepy M OMHCAHHBIN OKOJIO
cdepsr; chepa, BIHCaHHAs B MHOTOTPAHHUK WIIN TEJIO BPALICHUS.

BBIUUCIIATE COOTHOMICHHUS MEXTY TUIOIIAISIMH TOBEPXHOCTEH M 00bEMaMHU TIOJJOOHBIX TEIL.

N3o00paxarh u3ydaembie (UTYpPHl OT PYKH M C TPUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMCHTOB.

BBINONHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEIl BPAIICHUSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPA30BBIBATE HHPOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPHYECKHUX (UTYpPAX, PEJACTABICHHYIO HAa YePTEkKaX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NEHCTBHSI CIIOKEHUSI BEKTOPOB, BHIYUTAHKSI BEKTOPOB U YMHOXCHHS BEKTOpa
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1a/af0T.

[IpuMeHATh paBUIIO NapasuIeICINIIEA.

OnepupoBaTh MOHATHSAMHU: JCKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpPA, YroJl MEXIYy BEKTOPaMH, CKaISpHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTe cyMMy BEKTOPOB M TIPOU3BEIICHUE BEKTOpPA HA YUCIIO, YTOJI MEXy BEKTOPAMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBAT BEKTOP 110 JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBarh IUIOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOOPMHAT.

[TpumeHsTh TeoMeTpuueckne (HaKThl JIJIT  PEHICHUS CTePEOMETPUYCCKHX — 3ajad,
MIPEJIITOJIATAOIINX HECKOJBKO IIIarOB PENICHUS, €CIIM YCIIOBUS NMPUMEHEHHS 3aJlaHbl B SIBHOH
dopme.

Pemare mpocrteiinme reoMeTpudeckue 3a1a4u Ha MPUMEHEHHE BEKTOPHO-KOOPINHATHOTO
MEeTo/1a.

Pemarp 3amaum Ha JOKa3aTENIbCTBO MATEMATHUYSCKHX OTHOIICHUHA W HAXOXICHUE
TEOMETPUUECKUX BEIUYHMH MO 00pas3liaM WM aJrOpuTMaMm, IPUMEHSST U3BECTHBIE METOJbI MpHU
pEIIeHUH CTaHIaPTHBIX MaTEMaTHUECKHX 3a7ay.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEBIC CPEJICTBA H JJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKIX 33]ad.

[IpuBoauTH, TpHUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAEC H JKU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHSTh TIOMydeHHBbIC 3HAHUS Ha NMPAKTHUKE: aHAIM3WPOBATh PEabHBIC CHTYAIlUU U
NPUMEHSTh M3YyYEHHBIC TIOHATHS B  TPOIECCe TOWCKAa PEIICHUS  MaTeMaTHYeCKU
c(hopMyIUpPOBaHHON MPOOIEMBI, MOACTUPOBATH pPEaTbHbIE CHUTYAI[Md HA S3BIKE TEOMETPHH,
WCCIIEIOBATh TOCTPOSHHBIE MOJENU C WCIOJIB30BaHUEM T'€OMETPHUECKHUX TMOHITHH M TEOpeM,
amnmapara aJreOpsl;, peniath MPakTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHHEM I'€OMETPHUCCKHUX
BEJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE

MOICIIN. Ceuenus MHOTI'OIrpaHHUKOB

10 KUIACC
Moayab «IIkoIbHBIH
KoanuectBoO ypOK»
Ne 1acos, JlesITeJIbHOCTD YIUTEst
n/n HaumeHnoBaHue pa3jesioB U TeM OTBOJHMBIX ¢ yuerom padouei Kasenaaps
Ha ocBoeHueE NporpamMmsl coObITHIi
TeMBI BOCIIUTAHUS
BBeneHue B cTrepeoMeTpuIo 10
OCHOBHBbIE IOHATHUS CTEPEOMETPUU: TOUKA, IPAMasi, INIOCKOCTb, IIPUBJICYCHNE BHUMAHHUS 1 cenTs0pa: [enn
1 npoctpancTBo. [IpaBuna n3o00pakeHrs Ha pUCYHKaX: 1 00y4arouxcst K 3HAHUU
M300paKEHUs TIIOCKOCTEH, MapalIeIbHBIX PSIMBIX (OTPE3KOB), [CHHOCTHOMY aCIICKTY
M3Yy4aeMbIX Ha ypoKax
CepeNHbI OTpE3Ka N
IIPEIMETOB, SIBJICHUHN U
9 [TonsTHs: NepeceKarouecs MIOCKOCTH, IIEPECEKAIOIINECS 1 COOBITH,
npsiMasi ¥ MII0CKOCTh VHULIUMPOBAaHUE
obeyxieHut, 8 ceHTAODS:
BBICKa3bIBaHUH CBOET .
ckas CBOCTO Me:x1yHapOIHBIH
3 [TonsTHs: Nepecekarouecs MIOCKOCTH, IIEPECEKAIOIINECS 1 MHEHUS, BBIpaOOTKU
€Hb
npsMasi ¥ MIOCKOCTh CBOCTO ITNYHOCTHOI'O A
OTHOMERMS K pacnpocTpaHeHus
U3Y4aeMbIM COOBITHSM, I'PaMOTHOCTH
3HAaKOMCTBO C MHOTOTpaHHUKaMH, H300paskeHne ABJICHUAM, JIMLAM,
4 1 MNPUMCHCHUEC
MHOTOTPaHHUKOB Ha PUCYHKAaX, Ha IPOEKIIMOHHBIX YEPTEKAX
N WHTEPAKTUBHBIX POPM
HauanpHbie cBeieHus 0 KyOe U mupamujie, UX pa3BEPTKU U .
S 1 y4eOHOM paboThl —
Mojenu. CeueHuss MHOTOIPaHHUKOB
, MHTEJJIEKTYaJIbHBIX,
HauanbHble cBefieHHs 0 KyOe U MUpaMuJe, X pa3BEPTKU U
6 1 CTUMYJIUPYIOIINX




7 [TonaTne 06 akCHOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPHUU: 1 I103HABATEJbHYIO
aKCHUOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX MOTHBALUIO, UTPOBBIX
8 [TonaTne 06 akCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPHUU: 1 METONUK, TUCKYCCHH,
AKCUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX AQIOIUX BO3SMOXHOCTD
9 [TonaTne 06 akCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPHUU: 1 TPHOGPECTH OMEIT
aKCHOMBI CTEPEOMETPUH U CIEJCTBHS U3 HUX BOACHIA
KOHCTPYKTUBHOT'O
[TonsiTHie 06 aKCMOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPUU:
10 1 Jranora
aKCHOMBI CTEPEOMETPUH U CIEJICTBHS U3 HUX
IIpsimMble u mu1ockocTH B npoctpancrie. [lapanieasHocTh 12
NPAMBIX U IVIOCKOCTEl
B3auMHoe pacnosioxkeHue NpsMbIX B IPOCTPAHCTBE: noOyxJ1IeHue
11 MEPECEKAIOIINECS, TTAPAIUICIIBHBIE U CKPEIIUBAOIINECS 1 oOyuarommxcs
TpsIMbIE co0JTI0/1aTh HOPMBI
- - MIOBE/ICHHUS, IPaBUIIA 1 5
apaJuIeIbHOCTD MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE: oBMmeHns ¢0 OKTSIOpA:
12 IapajuleNIbHbIE IPSMBIE B IPOCTPAHCTBE; NAapAJUIEIBHOCTD TPEX 1 CBEPCTHHKAMH 1 Me:x1yHapOIHBIH
MPSIMBIX NegarornyecKuMu JIEHb MY3bIKH
13 [MapaJuieIbHOCTD TPSMBIX U IIOCKOCTEH B IPOCTPAHCTBE: 1 paboTHuKaMH,
. TBETCTB 17§
[TapamienpHOCTh IPSIMON M INTIOCKOCTH COOTBCTCTBYIOIHC
yKJIaay
= 5 okTs0ps: [enn
14 VIIIBl ¢ COHANPABIEHHBIMA CTOPOHAMH 1 obmeobpasoarenbHOH P
OpraHM3alLuH, YUUTENSA
15 VYron Mexay npsiMbIMU B IPOCTPaHCTBE 1 YCTaHOBJICHUC 1
MOJIEPIKK
16 Yros Mexay NpsMbIMU B TPOCTPAHCTBE 1 PHEY .
n00poKenaTeTbHON
17 [TapannenpHOCTh MIOCKOCTEN: MapaieNbHbIE INIOCKOCTH 1 arMocdepsr;
18 CBoiicTBa mapaieNbHBIX MIOCKOCTEH 1 OpraHu3aluIo
. HaCTaBHUYECTBA
[Ipocreiinme npocTpaHCTBEHHBIE PUTYPHI HA MIIOCKOCTH:
19 1 MOTHBHUPOBAaHHBIX U
TeTpa’ip, Ky0, mapajienenurne, PYMPOBAHHBIX
20 [TocTpoenue ceueHunit 1 oOyJaromuxcs HaJl




21 ITocTpoenue ceuenuit 1 HEYCIIEBAIOIIUMHU
OJIHOKJIaCCHUKaMH, B TOM
quclie ¢ 0coOObIMU
00pa3oBaTeNbHBIMH
29 KontpoabHas padora no teme "IIpsiMmble 1 JIOCKOCTH B 1 OTPeOHOCTAMY,
npocrpanctie. [lapanienbHOCTh NPAMBIX H IIOCKOCTEH " JIAIOIIEr0 00yYAOIIIMCs
COLMAJIBHO 3HAYMMBIHI
OTIBIT COTPYAHUYECTBA U
B3aMMHON IIOMOIII
IepneHuKyJIAPHOCTH NPSIMBIX H IIOCKOCTEl 12
93 [leprieHANKYIAPHOCTD NPSIMOM M MJIOCKOCTH: 1 MMOHUMaHHE U
NEPIEHANKYIISIPHBIE IPSIMBIE B IIPOCTPAHCTBE BBIPAXKCHUC B
MIPAKTUYECKON
p 12 nexaOpsi: [enn
NeSITebHOCTH LIEHHOCTD K
OHCTUTYLIH
24 [IpsiMble mapasienbHble U NEPIEHIUKYISIPHBIE K ITTIOCKOCTH 1 JKU3HH, 310pOBBA 1 . YLIV
0e30IMaCHOCTH, 3HAUCHHUE Poccuiickoit
JINYHBIX YCUIINU B Oenepannu
25 [IpsiMble MapayiebHbIE U MEPICHINKY/ISIPHBIE K MIIOCKOCTH 1 COXpaHCHUH 1
26 - . 1 YKPETJIEHUU CBOETO
W3HAK NePIEHIUKYIAPHOCTH MPSIMOM U TNIOCKOCTH
pu3 CPHICHAMKYIAPHOCTH HPAMO OCKOC 3J10pOBBS U 3J0POBbS
27 [Tpu3HAaK MepreHANKYIIPHOCTH MPSIMON M IIIOCKOCTH 1 JPYTUX JTIO/ICH;
28 Teopema o npsMOii NEPIECHIUKYIISIPHOMN IOCKOCTH 1 COOMIO/IAIONIMH MPABHIIA
29 - . N 1 JUYHON ¥ 0OIIECTBEHHOU
Ma O MPSAMON NePIEeHIUKYISAPHOM MI0CKOCTH
copeMa 0 TIpAMOU TCPHCHARKYIAPHO OCKOC 0€30M1aCHOCTH, B TOM
30 Teopema o psMO¥ MePIICHAUKYISIPHON TUIOCKOCTH 1 guciie 6e30MacHOTO
[MeprieHIUKYIISAp ¥ HAKIIOHHBIC: PACCTOSIHUE OT TOUKH JI0 HOBCICHUS B
31 y 1 uH(OPMAaIMOHHOM cpeje;
TUIOCKOCTH, PACCTOSIHUE OT MPSAMOMA 70 TIIOCKOCTH ’
MMOHUMaHHE crenupuKu
[NeprieHUKYISAp ¥ HAKIOHHBIE: PACCTOSHHUE OT TOYKH JI0 .
32 PHCHIMKYTIAD p N a1 1 TPY/IOBOU AEATEITHHOCTH,
TUTOCKOCTH TOSTHHE OT MPSIMOH /IO TIFIOCKOCTH
JIOCKOCTH, PAaCCTOSTHUE OT IIPSIMOH 10 IJIOCKOC pEryIHPOBAHHS
33 [leprieHAMKYNIAp U HAKIOHHBIE: PACCTOSTHHE OT TOYKH J10 1 TPY/IOBbIX OTHOLLEHHIA,

IIJIIOCKOCTH, paCCTOAHUE OT HpHMOﬁ J0 INTIOCKOCTH




camMoo0pa3zoBaHus U

npodecCuoHaTbHON
CaMOIIOJrOTOBKHU B
34 [leprieHAMKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH J10 1 UH(GOPMALIUOHHOM
IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 MIIOCKOCTH BBICOKOTEXHOJIOTHYECKOM
00111eCTBE, TOTOBBIM
YYUTBCS U TPYJTUTHCS B
COBPEMEHHOM OOIIIECTBE
Yribl MeK1y NPSIMBIMU U II0CKOCTAMH 10
35 VYTIBI B IPOCTPAHCTBE: YTOJI MEXY IPSIMOH U TUIOCKOCTHIO 1 [IpUBJICYEHUE BHUMAHUS
36 JIByrpaHHbIii yroJ1, JMHEHHBIH Yo ABYyIPAaHHOTO YTIIia oby4atomuxcs K
» oL LIEHHOCTHOMY acCIIeKTy
37 JIBYyrpaHHBIN yToJI, IMHEHHBIN yroJl IBYTPaHHOTO yTia W3yqaeMBIX HA yPOKAX
38 [leprieHAUKYIAPHOCTD MIOCKOCTEN: IPU3HAK 1 IIPEIMETOB, SABJICHUN U
MEPIIEHIUKYIIIPHOCTH JIBYX IJIOCKOCTEH COOBITHI,
. WHULMAPOBAaHUE
[leprieHANKYIAPHOCTH MIOCKOCTEN: PU3HAK .
39 . 1 o0cyxaeHul,
NEePIEHAUKYJIIPHOCTH BYX MJIOCKOCTEN BEICKA3LIBAHMI CBOGLO
40 [lepneHMKyISPHOCTD IIJIOCKOCTEM: TPU3HAK 1 MHEHUS, BBIpaOOTKU
MEPIIEHIUKYIISIPHOCTH JIBYX IJIOCKOCTEH CBOET0 JINYHOCTHOTO
. OTHOIIECHHS K
41 Teopema o TpEx neprneHAUKYIApax
U3Yy4aeMbIM COOBITHSM,
42 Teopema o TpEX mepreHANKYIApAx SBJICHUSIM, JTHIAM;
43 Teopema o TpEX neprneHANKYIApax WHUIMAPOBAaHUE U
TOJIIICPIKK
FUIepaKicY . 8 dpespans: [lenp
HCCIIeI0BaTEIbCKON ..
uiickon
" JeSITeTbHOCTH POCCHHCKO
KonTtpouabHnas pa6ora no remaMm "IlepneHanKyJasipHoCcTh HAVEKH
A4 o L o0yuarommxcs, YK
NPSIMBIX H IUI0CKOCTEl" 1 " YIiIbl MeXKIy NPSIMBIMH U IUTARHPOBAHHE H
1ocKocTsamMu'' BBIITOJIHCHUE

WHIUBHUIYAJIbHBIX U
I'PYIIIOBBIX IPOEKTOB




BOCIIMTATEILHONU

HaNpaBICHHOCTH
MHOrorpaHHUKH 11
[ToHATHE MHOTOTPaHHUKA, OCHOBHBIE HJIEMEHTHI noOy»kaeHue

45 MHOT'OTPaHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE MHOIOTPAHHUKH; 1 00y4aIOIIUXCsE
pa3BEPTKAa MHOTOIPAaHHHMKA COOMONATH HOPMBI
- MOBEJICHHSI, TPaBUIIA

pHu3Ma: n-yroyibHasi IpU3Ma; TPaHU U OCHOBAHUS PU3MBL; OGMIEHHS CO

46 IpsiMasi ¥ HaKJIOHHAs IPU3MBL; OOKOBas U IOJIHAsI IOBEPXHOCTh 1 CBEPCTHUKAMH U
TIPU3MBI MeJarornyecKuMu
[Mapajutenenumne, NpAMOYTOJILHbIN MapajuIeenues] U ero paboTHUKaMH,

47 . 1 COOTBETCTBYIOIIUE
CBOMCTBa

yKiany
[Mupamuna: n-yronbHas mupamMuaa, TpaHud ¥ OCHOBAaHUE 061e06pazoBaTENbHOI 23 ¢espais:

48 UpaMuibl; O0KOBas U MOJIHAS MOBEPXHOCTh MUPAMU/IBL; 1 OpraHU3aLyy, JleHb 3amMTHUKA
NpaBUJIbHASA U yCeUEHHAs MUPaMuaa YCTaHOBJICHHE U OteuecTBa
[IpaBusIbHBIE MHOTOTPAHHUKH: TIOHATHE IPABUIBHOTO TIOAACPHKY .

no0poXxKenaTeTbHOU
MHOTOTpaHHHKA; MPABIIIbHAS TPH3Ma U TPaBUIIbHAS

49 5 1 aTMocdepsr;
MUpaMK/ia; TPaBUIIbHAS TPEYroJibHAS MUPaMH/Ia U MPAaBUIbHBIN OpraHM3aIITo
TeTpadap; Kyo HAaCTaBHUYECTBA

50 [Ipencrasnenue o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdp, 1 MOTHBHPOBaHHBIX H
NOAEKAdIP ¥ UKOCAdIP. SpyANPOBAHHBIX
C oOyJaromuxcs HaJl

UMMETpPHSI B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIIBHO HEyCTIEBAOITAMIL

51 TOYKH, NIPSIMOM, INTOCKOCTH. DJIEMEHTBI CHMMETPUH B 1 OJTHOKJIACCHMKAMH, B TOM
MUpaMUIax, Mapaiesenune1ax, MpaBUIbHBIX qrcie ¢ 0COOBIMU
MHOTOTpaHHUKaX o0pa3oBaTeTbHBIMU

MOTPEeOHOCTAMH, 8 mapra:
Brruucrienue 31eMeHTOB MHOTOIpaHHHUKOB: pEOpa, AuaroHay, JIAI0IIEro 00y4JaronmMes ’ .
52 1 MexayHapoaHbIi

YTJIBI

COIIMAIbHO 3HAUYUMBIN

JKEHCKUU I€Hb




[Tnomjanp 60KOBOM OBEPXHOCTH U MOJIHOM IOBEPXHOCTH

OIIBIT COTPYAHNYECTBA U

53 MPSIMOM TIPU3MBI, TUIOIIA/Ib OCHOBAaHUM, TEOpeMa 0 OOKOBOM 1 B3aWMHOi1 TIOMOIIIH;
HOBEPXHOCTHU MIPSIMOM ITPUMBI WHUIIHUPOBAHKUC 1
o 5 - . MO/IJICPIKKY
TIoaah OOKOBOI MOBEPXHOCTH U IIOBEPXHOCTH MPABUIIBHON HCCHENOBATEBCKOI
o4 MUPaMU/IbI, TEOPEMa O TUIOIAAN OOKOBOM MOBEPXHOCTH 1 NEATeNbHOCTH
YCEUEHHOW MUPAMUBI 00yHaromuxcs,
TUTAHUPOBAHUE U
BBITIOJIHCHHE
HMHJIMBHIYAJIbHBIX U
55 KonTpoubHas padora mo teme "MHOrorpanHHuku" 1 Y
TPYMIOBBIX MPOEKTOB
BOCIIMUTATEIbHON
HaIpaBJIEHHOCTH
O0BbEéMBI MHOTOTPAHHUKOB 9
56 [Tonsatue 00 00BéME 1 MMOHUMaHHUE crienupuKu
57 O06BEM TUpaMuIbI 1 TPYJOBOH ESATEIbHOCTH,
58 O06BEM TUpaMuIbI 1 peryMpOBaHIA
.. TPYJOBBIX OTHOIIIECHUM
59 O0BEM nupamMuIsI 1 Py ’
caMmo00pa3oBaHus U 12
N . anpens: JleHp
60 O0BEM nupamMuIsI 1 NpoecCHOHAIBHOM P A
KOCMOHABTHKH
CaMOIIO/ITOTOBKH B
61 O0BEM npu3MBbI MH(OPMALIOHHOM
62 O06BEM TIpU3MBI BBICOKOTEXHOJIOTHYECKOM
63 O0BEM npU3MBbI 00111eCTBE, TOTOBBIM
64 Kontposabnas padora no teme "O0bEMbI 1 YUATBCS U TPYANTHCS B
MHOTOTPAHHHKOB" COBPEMEHHOM 00IIECTBE
IloBTOpEHUE: ceueHUsi, PACCTOSAHUS U YIJIbI 4
65 [ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AIIMS 3HAHNMN. 1 TMIOHUMAHUE U 9 mas: Jlenp

ITocTpoeHue ceyeHuli B MHOTOTPaHHUKE

BBIPAXCHUC B

IToOensl




[ToBTOpEeHME, 0000IIEHNE CCTeMaTU3allns 3HAHU.
Bbruriciienue pacCTosHUNA: MEXTY ABYMSI TOYKAMH, OT TOUKH

66 1
70 TIPSIMOH, OT TOYKH JI0 TUIOCKOCTH, MEXKTY
CKPEIIMBAIOIIMHUCS TPSIMBIMU

67 I'onoBasi koHTpOILHAsA padoTa 1
[ToBTOpeHue, 0000IIEHNE CUCTEMATH3AIS 3HAHHA.

68 Bbrauciienue yrioB: MeXy CKpPEIIMBAIOIIUMUCS MPSIMBIMH, 1

MEXIy NPSMOH U IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXY IIOCKOCTSMHU

MPAKTUYECKOMN
JIeSITESIIbHOCTH [ICHHOCTD
YKU3HH, 3I0POBBS U
0e30IMacHOCTH, 3HAYEHHUE
JUYHBIX YCUIIUN B
COXpaHEHUU U
YKPEIUICHUH CBOCTO
3I0POBBS U 3/I0POBbSI
JIpYTUX JIIOJIEH;
coOrofaroIuii paBuiIa
JIMYHOM U OOILIECTBEHHON
0€30I1aCHOCTH, B TOM
yycie 0e30MacHoro
IOBE/ICHUS B
HH(POPMAIIMOHHOH cpefie

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Monayab
KonmiecTo «IIIKOJIbHBIHA YPOK»
Ne 4acoB,
n/n HanmeHnoBaHue pa3je/ioB U TeM OTBOJAUMBIX AesTeannocts
HA OCBOCHIHE YUHTEIIs € y1eToM Kaneﬂnszb
TeMBI padoueii mporpaMmMbl | COOBITHI
BOCIIUTAHUS
TeJsia BpaieHus 12

1 Cdepa u map: UeHTp, paanyc, TUaMETp; IO TOBEPXHOCTU 1 MIpUBJICYCHHE 1 centsi6ps: [eHb
chepol BHUMAaHHUS 3HAHUI

2 B3aumnoe pacnonoxenne chepsl U TUIOCKOCTH; KacaTeabHas 1 00yJaroIKXCs K
IJIOCKOCTh K cdhepe; Tiomanab chepsbl LHCHHOCTHOMY aCIICKTY

U3YHaeMBIX HA YPOKAX g copraGng.
MPEAMETOB, ABICHUH H | \ oy rvmapommbiii
3 Nzob6paxenue chepsl, mapa Ha miaockocTu. CedeHus mapa 1 coObITHi, JICHb
VHAIMMPOBAHNC pacrpocTpaHeHus
obeysaeHni, . TPAaMOTHOCTHU
. BBICKA3bIBAHU CBOETO

4 [unusaapudeckas TOBEPXHOCTb, 06Pa3y}0ume UAJTUHIPUYECKOM 1 MHEHH, BHIpaGOTIH

MOBEPXHOCTHU, OCh LIMJIMHJIPUYECKON MOBEPXHOCTH
CBOET0 JUYHOCTHOTO

5 HunuHap: ocHOBaHUSA n 60KOBa}IvHOBerHOCTB, oOpa3ymomas u 1 OTHOIICHHAS K
OCh; TUTOIIAh OOKOBOW U TTOJIHOW MTOBEPXHOCTH M3yqaeMBIM
N3obpaxenue muinuHaApa Ha TWIOCKOCTH. Pa3BépTka numuHapa. COOBITUSAM, SIBJICHUSIM, 1 OKTAOpA:

6 Ceuenust HHIIMH]IpA (TUIOCKOCTHIO, MApaILIEIbHON UK 1 JHTIAM; Me:xnyHapOaHbII
MEePIEHANKYIISIPHON OCH IMJIMH]IPA) NpYMEHEHUE JICHb MY3BIKH

v Konunueckas moBepXHOCTb, 00pa3yrolife KOHHYeCKOM 1 WHTEPAKTUBHBIX POPM
MOBEPXHOCTHU, OCh M BEPIIMHA KOHUYECKON MTOBEPXHOCTHU yueOHoI paboThl —

8 KoHyc: ocHOBaHHeE 1 BepIIIHA, 00pa3yolas U 0Ch; IUIOIIAIb 1 UHTCIIICKTYaTbHbIX, 5 okTsi6ps: JleHn
OOKOBOH U MOJTHON OBEPXHOCTH CTUMYIHUPYIOIIHUX YUUTENS
Yceu€HHbII KOHYC: 00pa Y€ U BBICOTA; OCHOBAHHUS U TO3HABATCIILHYIO

9 y pasyromue COTa; OCHO 1

OOKOBast MOBEPXHOCTh

MOTHUBAIHUIO, UTPOBLIX




N3o06paxeHne koHyca Ha II0CKOCTH. Pa3BépTka KoHyca.

METOIMK, TUCKYCCHUH,

10 CeueHnust koHyca (TUIOCKOCTBIO, MapalIeIbHOW OCHOBAHUIO, U 1 JAIOIIUX BO3MOXHOCTh
IJIOCKOCTBIO, MPOXO/SIIEH yepe3 BEPIIUHY) MPHUOOPECTH OIBIT
11 KoMOuHamumst Tes BparieHus: 1 MHOTOIPaHHUKOB 1 BCACHUA
KOHCTPYKTUBHOTO 12 niexa6psi: JleHn
JUAJIOTa; TPYIIIOBOMH KoHcTHTymm
paboTL; Poccuiickoit
WHUIUUPOBAHUE U Denepara
MO/IJICPIKKY
HCCIIEA0BATENbCKON
MHororpaHHHK, OTIMCaHHBIN 0K0JIO chepsl; cdepa, BIUCaHHAS B ACATCIIBHOCTH
12 1 6
MHOTOTPaHHUK WIIU B TE€JIO BpalllCHUS O0YyJaromunxces,
IJIAaHUPOBAHUE U
BBITIOJTHCHHE
WHIUBUAYAIbHBIX U
TPYTIOBBIX MPOCKTOB
BOCTIMTATEIHHON
HaIPaBJICHHOCTH
O0bEéMBI Te 5
13 [Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA OOBEMOB TEI 1 OpraHU3aIII0
14 O0BéM nuaMHapa, KOHYyCca 1 HACTaBHUYECTBA
15 O06BEéM mapa u miomaas chepsl 1 oby4atomnxes Hazx
HEYCIEeBAOIINMHU
[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY
16 . i 1 OJIHOKJIACCHUKAaMH, B
TJIOMIAIMU TTIOBEPXHOCTEN, 00bEMaMK MOJOOHBIX TEI
TOM YHCIIE C 0COOBIMU
o0pazoBaTenbHBIMU
OoTpeOHOCTAMH,
17 Koutposbuas pa6ora no remam "Tesa Bpamenus' u 1 AAroIero
"O6neMul Tea" o0yyaromumcs
COIIMAIBHO 3HAUYUMBIN
OTIBIT COTPYAHUYECTBA
Y B3aUMHOM IOMOIIU
BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE 10
18 BekTop Ha IIIOCKOCTH U B IPOCTPAHCTBE 1




19 Cli0)keHHUE ¥ BBIYUTAHUE BEKTOPOB OOy XKIeHNE
20 YMHOKEHHE BEKTOpa Ha YUCIIO 00y4atoIUXCsl
21 PasnosxeHue BekTopa 1o TpéM HEKOMILJIAHAPHBIM BEKTOpaM. COOIIO AT HOPMBI
IIpaBuIo mapasienenunena TIOBC/ICHIA, TIPABIIIA
o01IeHus co
. . 8 dheBpais: [leHn
Pemenue 3aay, cBA3aHHBIX C IPUMEHEHUEM MIPABUII ACHCTBUIA C CBEPCTHHUKAMH U S
22 poccuiickoin
BEKTOPaMH MeJarornyecKuMu
HAYKH
paboTHUKaMH,
23 [IpsimoyromipHas cucreMa KOOPJMHAT B IPOCTPAHCTBE. COOTBETCTBYIOLIHE
Koopaunats! BekTopa. [Ipocreiimuie 3a1auu B KOOpAHMHATAX yKI1ay
obmmeobpaszoparenbHoil 23 deppans: lens
24 VYron mexay Bektopamu. CKansipHOe POU3BEACHUE BEKTOPOB OpTraHH3aIHH, 3alMTHUKA
YCTaHOBJICHHE U OteuecTBa
25 Bpluncienue yrioB MexXay OPsIMBIMU U INIOCKOCTSIMH NOAACPKKY
no0poXkKenaTeTbHOU 8 Mapra:
KoopanHaTHO-BEKTOPHBINA METO/T TPU PEHIEHUHA T€OMETPUUECKUX . ) .
26 3az[arr)iﬂ p JLTIpU P p aTMocheps; Me3xTyHapoTHbIiA
WHUIUUPOBAHUE U JKEHCKHIT JIeHb
TTOIJICPIKKY
HCCIIEA0BATEIBCKOU
NESATSIIEHOCTH
oOyuaromuxcs,
27 Konrpoabnas pa6ora no reme ""BeKTopbl M KOOPpAMHATHI B ITAHKPOBAHHUE 1
HpochchTBe" BBIIIOJTHCHUC
WHIUBUIYATBHBIX U
TPYMIOBBIX MMPOEKTOB
BOCIUTATEIbHOU
HaIpPaBJICHHOCTH
IloBTOpEeHue, 00001IeHNEe, CHCTEeMATH3ALUSA 3HAHUI
28 [ToBTOpenue, 06001IeHNe U cucTeMaTH3alus 3HaHui. OCHOBHBIE MIPUMEHEHHE
burypsl, QpaxkThl, TEOPEMbI Kypca MIIaHUMETPUHI WHTEPAKTUBHBIX POPM
29 [ToBTOpenue, 0600IIEHNE U cCUcTeMaTH3aus 3HaHuii. OCHOBHBIE y4eOHON paboThl —
burypsl, GakThl, TEOPEMBI Kypca MIIaHUMETPUHU HHTCJUICKTYAJIbHBIX,
T[ToBTOpeHne, 0600IeHNe U CHCTEMATH3AINS 3HAHMI. 3a1a4n CTUMYITHPYIOLIAX 12 anpens: Jlens
30 T03HABATEIHHYIO

MJIAHUMCTPHUU U MCTOABI UX PCILICHUA

KOCMOHABTHUKHU




[ToBTOpEeHHE, 0000IIEHUE U CUCTEeMaTH3allKsl 3HaHUW. 3a/1a9u

MOTHUBAIUIO, UTPOBLIX

31 TUIAHUMETPUH U METOIbI UX PCLICHUS . METOJIUK, TUCKYCCHH,
30 [ToBTOpeHnue, 06001IeHNE U crucTeMaTh3alus 3HaHui. OCHOBHBIC 1 AaroHMX BO3SMOXKHOCTb = 9 mas: JleHb
burypsl, pakThl, TCOPEMBI Kypca CTEPEOMETPUN IPHOOPECTH OIIBIT [ToGenant
33 HroroBasi KOHTpoJibHasi padoTa 1 BECHUA
KOHCTPYKTHUBHOT'O
JIMajiora; rpyImmoBon
paboThl, KOTOpask yUYUT
34 IToBTOpEeHUe, 0000IIEHNE M CHCTEMATH3AIUS 3HAHUIA 1 CTPOHMTH OTHOLICHHS U
JIECTBOBAThH B
KOMaH/1e
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34







