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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepaibHOrO roCyAapCTBEHHOTO 00Pa30BATEILHOTO
CTaHJapTa CpPeIHEro oO0mero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHHIA,
NPEIBSBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIIMKA POCCHIUCKOTO OOpa30BaHMSI.
Peanmauml IporpaMmal o0ecIieynBaeT OBJIaACHUC KIIFOYE€BBIMHU KOMIICTCHIIUSAMU,
COCTABIJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH O0YYaOIIHXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca TIeOMETPUM Ha YpPOBHE CpEAHEro oomero oO0pa3oBaHUS
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBHIO METANpEeIMETHBIX M MPEIMETHBIX Ppe3yJabTaToOB
00y4YeHHsI TEOMETPUH B HANPABJICHUU JIMYHOCTHOTO PAa3BUTHS OOy4aroImuxcs, (OPMHUPOBAHUS
(GYHKIIMOHAIBHONH MaTeMaTUYeCKOH TPAMOTHOCTH, W3YUYCHHS IPYTUX Y4YeOHBIX IMCIUIUIMH.
PasButne y oOydaromuxcs NPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
TreOMETPUYECKUX a0CTpaKIMii, COOTHOIIEHUH PEAbHOTO U WICATBHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHYECKOW HAYKOH SIBIICHHH U MPOIECCOB PEAIbHOTO MUPA, MECTE T€OMETPUH B CHCTEME
HAYK M pOJIM MATEeMaTHYEeCKOTO MOJCIUPOBAaHMs B HAYyYHOM IIO3HAHWU W B IPAKTHKE
CHocOOCTBYeT (POPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKKe KavyecTB
MBIIICHHS], HEOOXOAUMBIX JUTSI aJalTallii B COBPEMEHHOM OOIIIeCTBE.

['eomerpus siBisieTCss OAHMM W3 0a30BBIX TIPEIMETOB HA YpPOBHE CPEIHETO OOIIEero
o0pa3oBaHus, TaKk Kak oOecleyrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOI HampaBJIeHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MpblluUIeHUE, (GOopMHUpyeEMOe MpU H3yYEHUH OOYYaroIIMMHUCS HMOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPKIECHUH B XOJlE peIICHUsS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU pEIIeHUH 3aJady €CTEeCTBEHHO-HAyYHOIro LHMKJIA, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIrpaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTelnbHOCTH 4deioBeka. OpHEeHTalusl yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIMAJIbHOrO OBITHS, (hOopMa OTpaKeHHs OKpYXKAlOIEro Mupa,
YCIIOBHE  YCHEITHOTO TIO3HAHWUS W aKTHBHOTO  TPEoOpa3oBaHHs  JACWCTBUTEIHHOCTH.
OmnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUIBI YI€OHOH U TPYIOBOM
NeSITeTbHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAdyecTB, IMO3TOMY aKTyajbHa
3agada (OpMHUPOBAHUS y OOYUAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYHNIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKON
NEeSITeTHHOCTH 110 MHOTHUM HaIPaBJICHUSIM.

Llens ocBOEHMsI MporpaMMbl yueOHOro Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUeHUs
— o0mieoOpazoBarenbHOE M OOIICKYIBTYPHOE DPAa3BUTHUE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI M UCIIOIB30BaHUS CUCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHWH U
NEHCTBUH, CIEU(PUIHBIX TEOMETPHUH, BO3SMOXXHOCTH YCIICITHOTO TIPOIOJIKECHUST 00pa30BaHMUs 110
CHELHATBHOCTSM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOJIb30BAaHHEM T'€OMETPHH.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA IS OOYYaIOLIMXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJHEHUH Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOKHBI OCBOUTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh FEOMETPUIO
6osee ri1yo0KO, €clii B JalibHEHIIeM BO3ZHUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBLHOM 1A TEIbHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTteTHBIMU 3a1a9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHME NPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM KyJIbTypel H

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOILUM MUPOM;

e (dopMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TelaX BpPALICHUS KaKk o
BO)XHEHIINX MAaTEeMAaTHYECKUX MOJIENAX, TO3BOJISIOIIMX ONMMUCHIBATh M U3yYaTh pa3Hble
SBJICHUS OKPY’KAIOLIET0 MUPA;

e (QopmHupoBaHME YMEHMs PACIIO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEATLHOM MUDE
MHOTOTPaHHUKU U T€Jla BpaIlCHMUS,;

e OBJIQJICHWE METOJAaMHU pEUIeHHs 3aJad Ha IOCTPOCHHMS Ha H300pakeHMsIX
IPOCTPaHCTBEHHBIX (HUTYD;

e (QopmHupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU IMOHSATUSIMM O MHOI'OIPAaHHUKAX U
Teax BpallleHUsl U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX TUIIOB 331a4; (OpMHUpOBaHHE yMEHUS
IIPOBOAMTH  HECJIOXHBIE  JOKA3aTEIbHBIE  PAacCyXkIE€HHSA B  XOJI€  pPELICHUS
CTEepPEOMETPUYECKHUX 3aJ1a4 U 3a]1a4 ¢ IPAKTUUECKUM CO/IEpKAHUEM;

e pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
MIO3HABATEJILHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

e (opmMupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX OHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
pEaIbHBIX JKU3HEHHBIX CUTYallUSX WU MPH H3YYEHUHU IPYTUX Y4YEOHBIX MPEIMETOB,
IPOSIBIEHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OpMYyIMpOBaTh HUX Ha S3bIKE
FEOMETPUM M  CO3JaBaTh TI'E€OMETPUYECKHE MOJEIH, IPHUMEHATH OCBOCHHBIN
FeOMETPUUECKUH ammapar Juid pelleHusT MPaKTHUKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATH U OLIEHUBATD MTOJIYYE€HHBIE PE3YJIbTATHI.

OTnu4UTENbHOM 0COOEHHOCTBIO TIPOTPAMMBI SIBJISIETCS BKIIIOUEHUE B KYPC CTEPEOMETPUHU

B Hayaje €ro M3y4yeHus 3a7ad, pellacMblX HAa YPOBHE WHTYUTHUBHOIO IIO3HAaHUA, U
onpeaenéHHbIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 U TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajIbHENIIEMY U3YUEHHIO IIPEIMETA.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
NesTeNIbHOCTH. Pa3BuUTHE MNPOCTPAaHCTBEHHBIX IMPEJICTaBICHUM y ydalluxcsi B Kypce
CTEpEOMETPUH MIPOBOJUTCA 32 CUET PEelICHHs 337a4 Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEPHPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3naHue oOpa3za MPOBOAUTCS C
OIIOPOil Ha HAIISITHOCTh, @ ONIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIVIAJHOCTH,
MBICIIEHHOTO U3MEHEHMSI €r0 UCXOJHOI'O COAEP KAHUS.

OcHoBHBIE copepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 k;maccax:
«MHororpanHuKn», «lIpsiMble U IIJIOCKOCTH B IPOCTPAHCTBEY, «Tena Bpamenus», «BekTopsl u
KOOPJMHATHI B IPOCTpaHcTBE». DopMupoBaHue JOrMUECKUX YMEHUH pacipeaessieTcss He TOJIbKO



M0 COJACPKATeNbHBIM JIMHHUSIM, HO W MO0 ToxaM oOydeHWs Ha YpPOBHE CpemHero oOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJICHUE TI'EOMETPUYCCKMMH  TOHATUSMH W HaBBIKAMH  OCYIIECTBIISIOCH
MOCJIEIOBATEIBHO W IOCTYNATENIBbHO, C COOJIIOJICHHMEM IPHUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pactupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenne reomerpun orBoauTcs 2 yaca B Hegenmo B 10 kimacce u 1 yac B Hegento B 11
KJIacce, BCEro 3a JBa rojaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpun. Touka, mpsimasi, INIOCKOCTb, TpocTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKpemuBampomyecss npsamsle. llapannensHOCTh NPAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IMPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX NPSIMBIX; MNapaUIeIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHAINPABICHHBIMHU CTOPOHAMH; Yrojl MEXIy HpsIMbIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  NapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX I0cKocTel. [Ipocreiimme mpocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIp,
Ky0, mapaJuiefienune; IoCTPOCHUE CEUCHU.

[lepneHAUKYISIPHOCTh OPSAMOM M IJIOCKOCTH:  MEPHEHIUKYJISpPHbIE MpsIMbIE B
IIPOCTPAHCTBE, TMpsMbIE NapajuleJbHblE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, HPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISPHON
IJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YTOd MEXAY NPSAMOW M IUIOCKOCTBIO; JIBYIPAaHHBIA YIOI,
JUMHEUHBIN Yroj JBYrpaHHOro yria. llepneHaukynsp M HAKJIOHHBIE: PACCTOSHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT TMPSIMOM [0 IUIOCKOCTH, NPOEKIHsS (UTYphl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHIUKYISIPHOCTH IBYX ILUIOCKOcTed. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHuororpanHuKu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIbIE U
HEBBIMYKJIblE MHOTOTPAHHUKH; pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: N-yronbHasi mpusma; rpaHu
U OCHOBAHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAs M TOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapanmnenenunen, NpsAMOYTOJBHBIN Mapajjlesienunen U ero cpoicrsa. IIupamuaa: N-yromapHas
nUpaMusia, TPaHU M OCHOBAaHME NUPAMUJbI; OOKOBas W IOJIHAS IOBEPXHOCTH MHUPAMUJBbI;
IpaBWIbHAsg M Yyceu€HHas MNHUpamMuaa. OJIEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
nUpamMu/Ia; MpaBUiIbHAs TPEYrojbHas MUpaMuia U IpaBUIbHBIN TeTpadp; KyO. Ilpeacrasienue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTaj’ap, HoJAeKa’Ap M ukocadap. CedeHus NpuU3MBl U
MUPAMHU/IBI.

CumMeTpusi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENIBHO TOYKH, NMPSAMOM, MIOCKOCTH.
DNEeMEHTH CUMMETPUH B IMpaMuax, apauieenuIe1ax, IpaBUIbHbIX MHOTOTPaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHanu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
NpaBUIBHON NMUpaMuibl, TeOpeMa O IUIOIAAu yced€HHoM mnupamuabl. [lonstue o6 oOBEMe.
O06BEM nupamMubl, IPU3MBI.

[TogoGubie Tema B mpoctpaHcTBe. COOTHOIICHHS MEXIY TUIOMIAJAsIMU TTOBEPXHOCTEH,
00BéMaMHU ITONOOHBIX TEI.

11 KUIIACC

Tesa BpaleHus



[MunuHapuueckas MOBEPXHOCTh, 00pa3ylolle UWIMHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromias U OCb; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BHICOTA; OCHOBAaHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. Bzaumuoe
pacrnosioxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Iiomas chepol.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonsitue 00 o0béme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHapa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauiebHO MW NEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaiienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha nmockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBHUI C BEKTOpaMHu.
[IpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. Ilpocrelimue
3a7a4yd B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MexAy NpSMBIMH U IUTOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIM METOJ HpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIC PE3YyNbTAaThl OCBOEHUS MPOTpaMMBbI ydeOHOro mnpeamera «MaTeMaTHKa»
XapaKTEepPU3YKTCS:

I'paiknanckoe BocnnuTanue:

Cc()OPMUPOBAHHOCTBIO TPAXKIAHCKOW TO3HWIMH OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3JIUYHBIX CTPYKTYp, SBICHUH, MpPOLEAYyp TIpakJaHCKOTO oOIiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIIUIMU U HaA3HAUCHHEM.

I[laTpuoTHyeckoe BoCIUTAHME:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON TPaXKIAHCKOW MICHTHYHOCTH, YBKEHHUS K MPOILLIOMY
U HACTOSLIEMY POCCHUHCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K WCIOJb30BAHUIO ITUX
TOCTYIKEHHUH B IPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoaa; cHOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTHDKCHUN HAyKU U JIEATEITbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJia B MOCTPOEHUE
YCTOWYHBOTO OYyIYILIETO.

JcTeTH4ecKoe BOCIUTAHME:

ACTETUYECKMM  OTHOIIEHWEM K  MHUPY, BKIIOYas OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyXIEeHUW; BOCHPUUMYUBOCTBIO K
MaTE€MaTUYECKUM acTeKTaM Pa3jIndyHbIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TPUMEHSATh MaTeMaTH4YeCKue 3HaHUsS B HHTEpecax
37I0pPOBOTO M 0€30MacHOro 00pas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (u3nueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUAX CIIOPTUBHO-03A0POBHUTEIHHON
JEATETbHOCTBIO.

TpynoBoe BocnnuraHue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOHS; MHTEPECOM K Pa3IMYHbIM
chepam mpohecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyIieil mpodeccun u peaan3oBbIBaTh COOCTBEHHBIS
KU3HCHHBIC IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM0OOpa30BaHMIO HA TPOTSHKEHWHW BCEH JKW3HHW; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUH PAKTUYECKUX 3a]]a4 MaTeMaTUYECKON HAIIPaBIEHHOCTH.

JKO0JI0ru4ecKoe BOCIUTAHME:

c(OpPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYNbTYpbl, NMOHUMAaHHEM BIUSHUS COLHUAIbHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSIHUE NPUPOJHONW W COLMAIBHOW CpeAbl, OCO3HAHUEM
I00ANFHOTO — XapakTepa dOKOJOTMYECKUX  MpoOJieM; OpUEHTAIlel Ha  [PUMEHEHHE
MaTEeMATHYECKUX 3HAHUN Ul pelIeHHs 3a7ad B O00JIaCTH OKPYXKAIOMIeH Cpelbl, TIAaHHPOBAHUS
MTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAOLIEN CPEJIbl.

LleHHOCTH HAYYHOI'0 MO3HAHUA:



C(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTUYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTHUKM M MAaTEMaTU4ECKOW KyJNbTYpPOM KaK CpPEICTBOM IIO3HAHUSA
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yiabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeaMera «MaremMaTukay
XapaKTepU3yIOTCS  OBJQJICHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCneUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNsMUSHbIMU
OelcmeusIMuU.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcs (0ceoeHue mMemooo8 NO3HAHUSL OKPYIHCAowe20 Mupa;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble 1oruveckue aeicTBUA:

e BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MaTEMaTHYEeCKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (HOPMYIUPOBATH ONPEAETICHUS MOHSITUM;
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIaCCH(PHUKAINMU, OCHOBAHHS 1151 0000IIeHNUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

e BOCIPHHHUMATH, (HOPMYIHUPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHEIE,

e  BBIABIIATH MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IpEaarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JleNaTh BBIBOJIBI C HCIIOJH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITEIHFHO JJOKA3aTeIhCTBA MATEMAaTHIECKUX YTBEPKACHUH (TIpsMBbIe
U OT TPOTHUBHOTO), BBICTPAMBATh APrYMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTh Ccroco0 pemieHuss y4eOHOHM 3amauu (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
peleHns, BEIOUpaTh HanOoJIee MOIXOMAIINNA ¢ YIETOM CaMOCTOSATENBHO BBIICTICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

e HCIONB30BaTh BOMPOCHI  KaK  HCCIENOBATENbCKUI  HMHCTPYMEHT  IO3HAHUS;
dbopMyIHUpOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIeMy, YCTaHABINBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHPOBATH CBOK TIO3HIIHIO,
MHEHHUE;

e TMPOBOJUTH CAMOCTOSITEIHPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAHUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEHl MaTeMaTW4ecKoro oOBEeKTa, SBJICHHs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMH, SBJICHUSMU, MPOLIECCAMU;

e CaMOCTOATENILHO (OpMyIHpOBaTh OOOOIIEHHMS U  BBIBOABI IO  pe3yiabTaTaM
MPOBEIEHHOTO HAOIIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
PE3ybTaTOB, BBIBOJIOB U 000OIICHMIA;



IMPOrHO3UPOBATH BO3ZMOXKHOC pPa3BUTHUC NIPOLECCA, a TAKIKEC BbIABUTaTh IPEAITOIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMAIIUK, JTaHHBIX, HEOOXOIUMBIX Ul OTBETAa Ha BOIIPOC U
JUIsl pEILCHUs 3a1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3HPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (OpM
IIPEJICTaBIICHHUS;

CTPYKTYpUpOBaTh HMH(OpMaIMIO, MpEeACTaBlIATh €€ B Pa3IM4HbIX (opMmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OPMAIMM IO CaMOCTOATENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

2) Vhusepcanvnvle KOMMYyHUKaAmMueHble Oeticmsus, 00ecneuusarom c@opmuposanHoCcms
COYUATLHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUH C YCIOBUSAMH U LEIAMU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
IMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 1O XOAY PEIIEHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTaT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOM TeMBI, IPOOJIEMBI,
pelmaeMoi  3aJaud, BBICKa3blBaTb MJIEH, HAICJIEHHBIE Ha I[OMCK pELICHUS;
COMOCTABJISITh CBOU CYKICHHS C CYXACHHUAMH JpYrMX YYacTHHUKOB JHAaJIoOra,
0oOHapyXHUBaTh pa3IMuue U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH (hopme popMyIHpoBaTh
pa3HOrIacHsi, CBOM BO3PAKEHUS;

IIPEJCTABIISITh PE3yNbTaThl PEIICHU 3a/laul, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, TIPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajad Hpe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTBo:

NOHUMAaTh M MCIIOJb30BaTh NMPEUMYILECTBA KOMAaHAHON M WHIMBUAYaJIbHOW pabOThHI
OpU pelleHnu Y4eOHbIX 3ajay; MPUHUMATh LEelIb COBMECTHOW JAESTEeIbHOCTH,
IUIAHUPOBAaTh OPTraHM3allMI0 COBMECTHOM paboThl, pachpenenartb BHABI padoT,
JIOTOBAapHUBAThCS, OOCYXKJaTh IpOLECC M pe3yiabTaT padoThl; 0000IIaTh MHEHUs
HECKOJIBKUX JIIOCEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHs,, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMbI» W UWHBIE); BBINOJIHATH CBOIO 4YacThb pabOThl W KOOPAMHHPOBATH CBOU
JIeMCTBUS C IPYTHMH YICHaMHU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaa B OO
HOPOAYKT 110 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuueepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlClo8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

COCTaBJIATH TIJIaH, AITOPUTM PELICHUS 33]]auH, BEIOUPATh CIIOCO0 peIIeHUs ¢ yU4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEILIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

BJIAJCTh HABbIKAMM IIO3HABATEIIHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaToOB; BIAAETh CIIOCOOAMHU



CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa peuieHUs MaTeMaTH4ecKOi
3a/1a4i;

e MpeABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYThH IIPH PELICHUM 3a7aud, BHOCUTb
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHWBAaTh COOTBETCTBHE pE3yJibTaTa LEIA U YCIOBUSAM, OOBSCHATH IMPUYMHBI
JOCTUXKEHUSI WIM HEIOCTHKEHHUS PE3YJbTaTOB MAEATEIbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI
10 KJIACC

OrniepupoBaTh NOHIATUSAMU: TOUKA, MPSAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHH U CIICICTBHS U3 HUX MPU PEIICHUH TE€OMETPUYCCKUX
3a7a4.

OnepupoBaTh TMOHATUSMH: TMApPaUICIbBHOCTh M MEPIEHIUKYISIPHOCTh TMPSMBIX U
IUIOCKOCTCH.

KnaccudumupoBars B3aUMHOE PacToOKEHHUE MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE.

OnepupoBaThb TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHH JABYIPAaHHOTO Yyria, pedpo
JIBYTPAHHOTO YTJIa; TMHEHHBIN YroJl ABYTPAHHOTO yIiia; TpaaycHas Mepa JIByrpaHHOTro yIiia.

OrnepupoBaTh TOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MMHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napasuiesienurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS I KjacCUUKAIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIBIE MHOTOTPAHHHWKH; TPABUJIbHBIE MHOTOTPAaHHUKH, TMPSMbIE |
HAKJIOHHBIE IPU3MBI, TapalIeIeUIeIbl).

OrnepupoBaTh NOHATUSAMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBSICHATH PUHIIUTIBI TOCTPOSHUS CEYCHHH, HCTIONIB3Ysl METOJ CJICIOB.

CtpouTh CeUYeHHs] MHOTOTPAHHUKOB METOJOM CJIEJOB, BBITIOJHSTH (BBIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH 1O o0pa3lam Huiu
aNropuTMaM, TPHUMEHSSA W3BECTHBIE AHATMTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKNX 3a7ad Ha BBIYMCICHUE DPACCTOSHUN MEXAY ABYMS TOYKAMU, OT TOUYKH JIO
NPsIMOH, OT TOYKH /10 TVIOCKOCTH, MEKIY CKPEIIUBAIOIIUMUCS MTPSMBIMHU.

Pemare 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIHYMH TIO0 O00pa3laM WiH
aNropuTMaM, TPHUMEHSSA W3BECTHBIE AHATMTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYECKNX 3aJl1ad Ha BBIUMCICHUE YTJIOB MEXKIY CKPEIIUBAIOIIUMUCS MPSMBIMHU, MEXITY
NPSIMOM M MIIOCKOCTBIO, MEKY MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boeruncnsate 00bEMBI U TIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuMeHeHueM (OopMyJ; BBIYUCIIATH COOTHONIICHHS MEXKAY IUIOMAIIMUA TTOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMH: CHUMMETPUS B MPOCTPAHCTBE;, LEHTP, OCh M IIJIOCKOCTh
CUMMETPUU; EHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.



W3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUYECKUX (PUTYpaX, MPEJCTABICHHYIO HAa YePTekKaX U PUCYHKAX.

[IpumensiTh reoMerpuueckue (aKThl s PEIMICHUS CTEPEOMETPHUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIE CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUYCCKHX 3a]1ad.

[lpuBOMUTH TPUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TPHUPOAC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHUS HA MPAKTUKE: aHAU3UPOBATHh PEaJbHBIC CUTYAIlMH U
NPUMEHSTh HM3YYEHHBIC TIOHATHS B  MPOILECCe TMOWCKAa PEMICHUS  MaTeMaTHYeCKH
c(OpPMYITMPOBAHHOW TPOOJIEMbI, MOACIHPOBATH PEATbHBIC CHTYyallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HMCIIOJIb30BAHHEM I'€OMETPUYCCKUX TOHSATHH U TEOPEM,
anmapara aJireOpel; peniaTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BCJIMYMH.

11 KUIIACC

OnepupoBatb MOHSITUSMU: UWIHHIPUYECKas MIOBEPXHOCTH, oOpa3syrolue
[WIAHIPAYECKON TTOBEPXHOCTH; IIJIMHIP; KOHUYECKAs TOBEPXHOCTH, 00pa3yIONINe KOHHISCKON
MOBEPXHOCTH, KOHYC; ChepruecKas TOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOJTyYEHUS Tel BPAIICHHUS.

KnaccuduiupoBars B3auMHOE pacioiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh TMOHATHSMH: IMAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
[IaApOBOIA CIIOM, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00bEMBI U TIOIMIAIN TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX TNl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAHHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BbIYncnsaTe COOTHOIIEHUS MEXIY IUIOMIANSIMHU TMOBEPXHOCTEH M 00bEMaMU MOAOOHBIX
Te.

N300paxarh u3ydaemble (UTYpPBI OT PYKH M C TPHMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMCHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YePTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAIICHHSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPa30BBIBATh HH(POPMAITUIO O MPOCTPAHCTBEHHBIX
TeOMETPHUYSCKHUX (UTYpPAX, MPEJACTABIICHHYIO Ha YepTekaxX U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BrInonHATh AeWCTBUS CIOXKEHHS BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOPa
Ha YHCI0, OOBICHATh, KAKUMH CBOMCTBAMH OHU 00J1aafOT.

[TpuMeHSTH TPaBHUIIO TapaJIeIICHITe .

OnepupoBaTh MOHATUSMHU: JI€KAPTOBBI KOOPIAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIh
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIy BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE H KOMIUIAHAPHBIC BEKTOPHI.



Haxoauth cyMMy BEKTOPOB M IMPOU3BEACHUE BEKTOpA HA YMCIIO, YTOJI MEXIY BEKTOPAMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJJIHHEAPHBIM BEKTOPaM.

3anaBarh IOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.

[lpuMeHsATh TeoMeTpuYeckue (akThl IS PEHICHUS CTEPEOMETPUYECKUX —3ajad,
HPEANOJIAraroIMX HECKOJIBKO IAroB PEIICHUs, €CAM YCJIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemrate mpocreiiiine reoMeTpHUSCKUE 3a/1a4i Ha TIPUMCHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTo/a.

Pemate 3agays Ha JOKa3aTeIbCTBO MATEMATHYCCKUX OTHOLICHHH W HAaXOXICHUE
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM WK aJirOpuTMaM, NpUMCHASA U3BCCTHBIC MCTOJALI ITPU
PCIICHUHN CTAHAAPTHBIX MATCMAaTUUCCKHX 3aJiay.

[IpuMeHATh MPOCTEHIIINE MPOrPaMMHBIC CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYCCKHUX 3a/1a4.

IIpuBoauTh mpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJIE H IKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh TMOJy4CHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh pealbHbIC CHTYalldd H
OPUMEHATh M3YYCHHbIE TOHATHS B  TPOIECCE IOMCKA  PEHICHHS  MaTeMaTHYECKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh PEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXO0XKICHHEM T€OMETPHUCCKIX
BCJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJnuecTBo yacos DJ1eKTPOHHbIE
Ne HanMeHoBaHue pa3jaeioB U TeM (uudposbie)
n/n NMPOrpaMMsbl Bcero Konrpoatusie  IMpakrueckue o0Opa3oBare/ibHbIe
padoTbI padoThI pecypebi
1 BBenenue B crepeoMeTpuio 10
5 [IpsAMbIe U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
ITapannensHOCTh OPSMBIX U IIOCKOCTEN
3 HCpHCHZ[HIEyanHOCTL HPSMBIX U 12
IUIOCKOCTEH
4 VYTIIbl M@Ky IPSAMBIMU U IITIOCKOCTSIMU 10 1
5 MHororpaHHUKH 11 1
6 OO0BEMBI MHOTOTPaHHHUKOB 9 1
7 [ToBTOpEHME: CEUCHUS, PACCTOSHUS U YTIIbI 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 0




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE

HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/n Kontpoasnsie  IlpakTuueckue

NMpOrpamMMmsl Bcero o0pa3oBaTeJibHbIE

padoTsI padoTsI
pecypcbl

Tena BpateHus 12

OOBEMBI TET 5

BexTops! 1 KOOpAUHATEHI B IPOCTPAHCTBE 10

[ToBTOpenue, 0600IIeHNE, CHCTEMATH3AIHS 7 1

3HaHUI
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoangecTBo yacoB

Bcero

KonTpoabubie
padoThI

IMpakTyeckne
padoThI

Jara
HU3YyYeHHUS

DJ1eKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TIOHITHS CTEPEOMETPHH: TOUKA,
npsimMasi, IIOCKOCTh, pocTpaHcTBo. [IpaBuia
M300paKEHUS Ha PUCYHKAX: H300paKeHUS
IUTOCKOCTEH, MapauIeIbHBIX MPSIMBIX
(0Tpe3KoB), CepeUHBI OTPE3Ka

IlonsTus: MEpECCKAOIIMECA MIOCKOCTH,
NepeccKaromuecs npsamasd U miI0CKOCTb

04.09.2023

04.09.2023

IMonsaTHA: NepecekaroNuecs MIOCKOCTH,
nepeceKaronecs npsamas u IIOCKOCTh
3HaKOMCTBO ¢ MHOTOTPaHHHUKAMH,
n300pakeHne MHOTOTPaHHUKOB Ha PUCYHKaX,
Ha NMPOEKIHNOHHBIX YEPTEKaAX

11.09.2023

11.09.2023

HauanbHble cBeneHust 0 KyOe U mupamue, ux
pa3BEépTku 1 Moaenu. CedeHust
MHOTOTPaHHUKOB

18.09.2023

HauanbsHble cBeieHns 0 KyOe U mupamMuie, ux
pa3BépTKHU 1 Mozenu. CeueHus
MHOTOTPaHHUKOB

[TonsiTre 00 akCMOMAaTHYECKOM TIOCTPOSHHUH
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUHU U
CIENCTBUS U3 HUX

[lonsaTne 00 aKkCHOMAaTHYECKOM MTOCTPOCHUHU
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

18.09.2023

25.09.2023

25.09.2023




TlonsTie 00 aKCHOMATHYECKOM IMOCTPOCHUHU

9 CTEPEOMETPUH; AKCUOMBI CTEPEOMETPHUH U
PEOMETP peOMETP 02.10.2023
CIIEICTBHS U3 HUX
[TonsiTrie 00 aKCHOMATUYECKOM IIOCTPOCHHH
10 CTEPEOMETPUH:; AKCUOMBI CTEPEOMETPHUH U
pEOMEIP PEOMETP 02.10.2023
CIIEICTBUS U3 HUX
B3aumHOe pacioioKeHue MPSIMBIX B
11 MPOCTPAHCTBE: IIEPECEKAIOIINECS,
pocTp P 09.10.2023
napaiebHbIe U CKPEIIUBAIOIINECS MPSIMbIE
[TapannensHOCTh MPSAMBIX U INIOCKOCTEN B
12 MPOCTPAHCTBE: MapayieIbHbIC MPSIMbIC B
MIPOCTPAHCTBE; MApaJIIETBHOCTD TPEX 09.10.2023
TPSIMBIX
[TapannensHOCTh MPSAMBIX U INIOCKOCTEHN B
13 nmpocTpadcTse: [lapayieabHOCTh IPSIMON U
pocTp P P 16.10.2023
IUIOCKOCTH
14 VT1IIBl ¢ COHAPaBIEHHBIMU CTOPOHAMU
P P 16.10.2023
15 Yroa Mexxay npsIMbBIMH B TIPOCTPAHCTBE
Y P pocTp 23.10.2023
16 Yroa Mexxay npsIMbBIMHU B IIPOCTPAHCTBE
7Y TP pocTp 23.10.2023
17 ITapajensHOCTB IIIOCKOCTEN: NapaJlIebHbIE
IUIOCKOCTH 13.11.2023
18 CBolicTBa mapauIeENbHBIX IIITOCKOCTEN
p 13.11.2023
19 [pocreiitme npocTpaHcTBEHHBIE GUTYPHI HA
IUIOCKOCTH: TETPadap, KyO, mapasieseuie;] 20.11.2023
20 ITocTpoenue ceuenuit

20.11.2023
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Tloctpoenue ceuenuit

27.11.2023

KonTponbHas padorta o teme "lIpsmbie u
22 IUIOCKOCTH B npOCTpaiIfTBe. [NapameasHOCTh 97 11.2023

NPSMBIX U TUIOCKOCTEH
93 [eprieHAUKYISPHOCTE NPSIMOH U TTOCKOCTH:

NEePICHIUKYISPHBIC MPSIMBIE B TPOCTPAHCTBE 04.12.2023
24 IIpsimble mapaienbHbIe U

MIEPIICHANKYJIISPHBIE K TTIOCKOCTH 04.12.2023
o5 IIpsiMble mapasnnenbHbIe U

MEPIEHANKYIISIPHBIEC K TNIOCKOCTH 11.12.2023
26 IIpu3HaK neprneHUKyISIPHOCTH IPSIMOX U

TUIOCKOCTH 11.12.2023
97 IIpu3Hak nepneHIuKyIsIPHOCTH OPSIMON U

TUIOCKOCTH 18.12.2023
28 TeopeMa 0 npsAMON NEPIEHIUKYISIPHON

TUIOCKOCTH 18.12.2023
29 TeopeMa 0 npsAMON NEPIEHIUKYISPHON

TUIOCKOCTH 25.12.2023
30 TeopeMa o npsAMOl NEPIEHIUKYISIPHON

TUIOCKOCTH 25.12.2023

[MeprieHTUKyYISAp M HAKIOHHBIE: PACCTOSTHUE
31 oT TO‘IIfI/I JI0 TUTOCKOCTH, PACCTOSIHUE OT 15.01.2024

MPSIMOH JI0 TTOCKOCTH

[leprieHauKySIp ¥ HAKJIOHHBIE: PACCTOSIHUE
32 oT TO‘IIfI/I IO TUTOCKOCTH, PACCTOSTHHE OT 15.01.2024

OPSMOM 10 TIIIOCKOCTH

[leprieHauKySIp ¥ HAKJIOHHBIE: PACCTOSIHUE
33 OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE OT 99 01.2024

MPSIMOM 10 IIIOCKOCTH
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HCpHCHI[I/IKyJ'I}Ip 1 HAKJIOHHBIC: paCCTOSAHUEC
OT TOYKH OO0 IIJIOCKOCTH, PACCTOAHUC OT

. 22.01.2024
HPSAMOM 0 MIOCKOCTH
35 VYriibl B IPOCTPAHCTBE: YTOJl MEXAY IPSIMOU
Y TUIOCKOCTBIO 29.01.2024
36 JIByrpaHHbIi yrou, TMHEHHBIN yroi
JIBYTPAHHOTO yTia 29.01.2024
37 JByrpaHHbIil yro, JUHEHHBIN yroma
JIBYTPAHHOTO YTIIa 05.02.2024
IlepnieHUKYISIPHOCTh TUIOCKOCTEH: MpU3HAK
38 N
MEePIEHANKYIIPHOCTH JBYX MJIOCKOCTEH 05.02.2024
[TeprieHANKYASIPHOCTH MIIOCKOCTEMN: MPU3HAK
39 .
MEPIICHINKYIISIPHOCTH JBYX TUTOCKOCTEH 12.02.2024
IlepnieHUKYISIPHOCTh TUIOCKOCTEH: MpU3HAK
40 -
MEePIEHANKYIIPHOCTH JBYX IJIOCKOCTEH 12.02.2024
41 Teopema o0 TpEX MePNEHANKYIIAPAX 19.02.2024
42 Teopema 0 Tpéx nepneHAUKYIIIpax
19.02.2024
43 TeopeMa o TpEX MepIeHAUKYIIAPax
26.02.2024
Kontponbhas pabora o remam
44 "IlepneH IUKYISIPHOCTH MPSIMBIX U
IIOCKOCTEN" M "YTIIBI MEXAY NPSMBIMH U 26.02.2024
TUIOCKOCTSIMH"
[ToHsTHE MHOTOTPAaHHUKA, OCHOBHEIE
45 3JIEMEHTHI MHOTOI'PaHHUKA, BBIITYKIIbIE U
HEBBIITYKJIbIe MHOTOTPaHHUKH; Pa3BEPTKA 04.03.2024
MHOTOTpaHHUKA
46 [Mpu3ma: N-yronpHas npu3Ma; rpaHd U




47

OCHOBAHUS MPU3MBI; IPSMasi U HAKJIOHHAs
MPHU3MbI; OOKOBas U MMOJIHAS TIOBEPXHOCTh
TIPU3MBI

ITapamnenenunen, npsMOYIroJbHBII
napajJieJIenue]l ¥ €ro CBoicTBa

04.03.2024

11.03.2024

48

IInpamupa: N-yronbpHas NMpaMuIa, TpaHu U
OCHOBAHHUE NMUPaMUJIbL; OOKOBAs U IOJIHAS
MOBEPXHOCTH MUPaMUIBL; TPABUIILHAS U
yCceuE€HHas MMpaMua

11.03.2024

49

50

51

[TpaBuIbHBIE MHOTOTPaHHUKH: TIOHATHE
NPaBUIBHOTO MHOTOTPAHHHKA; IPaBUIbHAS
npu3Ma U IpaBUIIbHAS MUPaMUJIA;
NpaBUIIbHAS TPEYToJbHAsA IUpaMHIa U
NPaBUIIBHBIN TETPadAp; KyoO
[IpencraBieHue o npaBUIIBHBIX
MHOTOTPaHHUKAX: OKTa3Ap, TOAEKA3Ap U
HKOCadp.

CuMMeTpHs B TPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENIFHO TOYKH, IPSMOM, TUIOCKOCTH.
DneMeHTbl CHMMETPHUH B TUPaMUAAX,
napajulelenunenax, IpaBUIbHbBIX
MHOTOTpaHHUKAX

25.03.2024

25.03.2024

01.04.2024

52

Brrancienne 3eMeHTOB MHOTOTPaHHUKOB:
pEOpa, InaroHasu, yrisl

01.04.2024

53

54

[Inomane 6OKOBO¥ MOBEPXHOCTH H MOTHOM
MMOBEPXHOCTHU NPSIMOU MPU3MBI, IJIOIIATb
OCHOBaHHi, TeopemMa 0 OOKOBOH TTOBEPXHOCTH
MPSIMOM TIPU3MBI

[Tnomaae GOKOBO¥ MOBEPXHOCTH H
MTOBEPXHOCTH TPABIIILHON TTUPAMUIEI,
TeopeMa O IUIOIa OOKOBOM MOBEPXHOCTH

08.04.2024

08.04.2024




YCEUEHHON TUPaMUIbI

Kontponbnas pabota no teme

55
"MHororpaHHuku" ! 15.04.2024
N N
56 oHsiTHE 00 00BEME 1 15.04.2024
57 O0BEM upaMubl 1 29 04.2024
58 O0bEM UpaMUIbI 1 99 04.2024
59 O0BEM upaMubl 1 27 04.2024
60 O0BEM TUpaMuIBI 1 7.04.2024
61 O0BEM TTPU3MBI 1 06.05.2024
5 N
6 O0BEM pU3MBI 1 06.05.2024
63 N
O0BEM pu3MbI 1 13.05.2024
64 KontponbHas paborta o Teme "OObEMEI 1
MHOTOTPaHHUKOB" 13.05.2024
[ToBTOpeHue, 0000IIeHNE CHCTEMATH3ALMS
51T o
65 3HaHui. [TocTpoeHne ceueHnii B 1 20.05.2024
MHOTOTpaHHUKE
IToBTOpeHwue, 0000IIICHHE CHCTEMAaTH3AIUS
3HaHUU. BeIuncClieHne pacCTOAHUI: MEXAY
66 JByMsI TOUKaMH, OT TOYKH JI0 IPSMOM, OT 1 20.05.2024
TOYKH JI0 TUIOCKOCTH, MEXKIY
CKPEIIUBAIOLINMHCS TPSIMBIMU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 66




11 KJIACC

Ne i/l

Tema ypoka

Cdepa u map: nieHTp, paanyc, AHaMeTp;
IUIOINAAb TOBEPXHOCTH Cephl

BzaumHuoe pacnionoxenue chepsl u
TUIOCKOCTH;, KacaTelIbHask INTOCKOCTD K
cdepe; IOMAas Cheps

Nzobpaxenne cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

KoangecTBo yacoB

KonTpoabHbie

Bcero
padoTsI

IMpakTn4yeckne
padoThI

Jara
HU3YyYeHHUS

DJIeKTPOHHBIE
nugposbie
odpa3oBaTebHbIE

pecypcst

[unuaapuyeckas MOBEPXHOCTb,
o0Opa3ymIiue MWIHHAPHISCKON
MOBEPXHOCTH, OCh IIHIMHAPHICCKON
IIOBEPXHOCTH

Hunusap: ocHOBaHUS M OOKOBas
MOBEPXHOCTh, 00pa3yroIast H 0Ch; MIOIIA/h
OOKOBOH M MOJHOM MOBEPXHOCTH

N3obpaxenne MUIMHAPA HA TUIOCKOCTH.
PazsépTra nmmuaapa. CedeHus MUIMHIpA
(TTOCKOCTRIO0, TAPAIIIENIEHOW WITH
MIePIIEHANKYISIPHON OCH IIWIHHPA)

Konuueckast moBepxHOCTh, 00pa3yroIye
KOHMYECKON OBEPXHOCTH, OCh U BEpLINHA
KOHHYECKON OBEPXHOCTU

Konyc: ocHoBaHue U BepIIMHA,
o0pa3ymolias u 0Ch; IIONaab OOKOBOH U
MOJIHOM MTOBEPXHOCTH

Yceu€HHblii KOHYC: 00pa3yIolIne U BBICOTA;




OCHOBAaHHMS U OOKOBas IMOBCPXHOCTDH

N306paskeHne KoOHyca Ha IIIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (III0CKOCTHIO, MapajIeIbHONH OCHOBAHUIO, U
TUIOCKOCTBIO, MPOXOISILEH Yepe3 BepIIrHY)

1 KomOuHanus ten Bpaenus u
MHOTI'OI'PaHHUKOB
MHoOTOTpaHHHK, ONTUCAHHBIA 0KOJI0 ChepHl;

12 cdepa, BIUCaHHAS B MHOTOTPaHHUK WA B
TEJO BpallleHHS

13 [onsitne 06 00bEMe. OCHOBHBIE CBOMCTBA
00BEMOB Tel

14 O0BéM muIIMHApa, KOHYCa

15 O06béM mapa u wiomaas cheps
[TomoOHEIE Tena B MPOCTPaHCTBE.

16 CoOTHOIIEHUS MEXAY TUIOIIAISIMH
MMOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEI

17 Kontponbhas pabora o temam "Temna
Bpamenus" u "O0bembl Ten"

18 BekTop Ha IUIOCKOCTH U B IPOCTPAHCTBE

19 CroxeHue 1 BBIYMTaHHE BEKTOPOB

20 YMHO)KEHHE BEKTOPA Ha YHCIIO0
Paznoxenue Bekropa 1o Tpém

21 HEKOMIUIaHAapHBIM BekTopam. IIpasuiio
napajuliesyienuneaa

99 Penrenue 3anau, cBI3aHHBIX C IPUMEHEHHEM
MpaBWJI IEUCTBUHN C BEKTOPaMHU
[IpsamoyrosbHas cucteMa KOOpAWHAT B

23 npoctpancTBe. KoopauHatel BexTopa.

HpOCTCﬁH.IHG 3aavy B KoOOpAuHaTax
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Yron mexay Bektopamu. CKajasipHOe
MIPOU3BEJICHUE BEKTOPOB

25

26

Brruncienue YIJIOB MCXKAY IIPAMBIMUA U
IIJIOCKOCTAMHU

KoopanHaTHO-BEKTOPHBIN METOI MPHU
pELICHUU TeOMETPUUECKUX 3a/1a4

27

KonTponbHas pabora o teme "BekTophl u
KOOPAHWHATHI B IPOCTPAHCTBE"

28

29

30

[ToBTOpenwue, o0o0IIeHNE U
cucreMaTu3anus 3HaHuil. OCHOBHbIE
¢Gurypsl, GaxThl, TEOpEMBbI Kypca
IUTAaHUMETPUN

[ToBTOpenwue, o0o0IIeHNE U
cucTeMaTu3anus 3HaHuH. OCHOBHEIC
¢burypsl, QpaxThl, TEOPEMBbI Kypca
TUIAHAMETPHH

[loBTOpenwue, obo0IIEeHNE U
cucTeMaTH3aInsa 3HAHUH. 3amaun
IUIAHUMETPHUH U METOJIBI MX PeIIeHHS

31

[ToBTOpenwue, obo0IIEeHNE U
cucTeMaTu3anys 3HaHUH. 3a1aun
IJIAHUMETPHH U METOJIBI UX PEIICHHS

32

[ToBTOpenue, 0600mIeHNE U
cucremaruzanys 3HaHMH. OCHOBHBIE
¢Gurypsl, QpakThl, TEOPEMBI Kypca
CTepeoMeTpHUr

33

Wrorosas koHTpOIbHAA paboTa

34

[ToBTOpenue, 0600MICHNE U
CUCTEeMAaTH3allns 3HAHUH

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

34







YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA
* MaremaTHka: anreOpa 1 Hayaja MaTeMaTHYeCKOro aHanusa, reomerpus. ['eomerpus, 10-

11 xmaccel/ Atanacsia JI.C., Byry3os B.®., Kagomues C.b. u npyrue, AkunonepHoe

obmmectBo «M3narenscTBoO «IIpocBerienne



