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HHOACHUTEJIBbHAA 3AIIUCKA

Pabouast mporpamma yueOHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS JIJsi 00YyYaIOIINXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe PeepasbHOTO TOCYIAPCTBEHHOTO 00Pa30BaATEIEHOTO
CTaHJapTa CpelHero oouero odpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMH,
MPEIBIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIUIMA POCCHICKOTO OOpa3OBaHMS.
Peanu3zanms  nporpamMMbel  oOecrieunMBaeT — OBJIAJEHHE  KIIOYEBBIMM  KOMIIETEHIMSIMH,
COCTaBJIIOIIUMH OCHOBY JUISI CaMOPAa3BUTHs M HENPEPBIBHOTO 00pa3oBaHMs, IEIOCTHOCTh
06IH€KYJ'IBTypHOFO, JIMYHOCTHOT'O M IMTO3HABATCJIBHOI'O Pa3BUTHA JIMYHOCTH O6yanOHII/IXC$I.

HEJIN N3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TIe€OMETpUM Ha YpOBHE CpEIHEro oOIero ooOpa3oBaHUs
00yCJIOBJIEHA MpPaKTUYECKONW 3HAYMMOCTBIO METANpPEAMETHBIX W TPEAMETHBIX PE3YJIbTAaTOB
0o0yueHMs] TEOMETPUHM B HAIPAaBICHUU JIMYHOCTHOI'O Pa3BUTUs OOywaromuxcs, (GOpMHUPOBaHUSL
(YHKIIMOHATLHOM MaTeMaTHYeCKOM TI'paMOTHOCTH, W3Y4EHHUS JAPYIMX Y4YeOHBIX JUCIMILIHH.
Pa3Butne y oOydaroomuxcsi NPaBWIBHBIX MPEACTABIEHUN O CYIIHOCTH M IPOUCXOXKIECHUU
reOMEeTpUYECKUX a0CTpaKluii, COOTHOLIEHNH PEAJbHOIO U UAEATIBbHOI0, XapaKTepe OTPakKeHUs
MaTeMaTU4EeCKOM HAyKOW SIBJICHUM U IIPOLIECCOB PEAIbHOIO MUPA, MECTE F€OMETPUU B CUCTEME
HayK WU pOJIK MAaTeMaTUYECKOr0 MOJETUPOBAHUS B HAYYHOM IIO3HAHHMM M B IIPAKTHUKE
crnocoOCcTBYeT (OPMHUPOBAHMIO HAYYHOI'O MHUPOBO33PEHMS YUaAIIMXCS, a TaKXKe KauecTB
MBILUICHUS, HEOOXOAMMBIX JJIsI aJJalTallii B COBPEMEHHOM OOIIECTBE.

l'eomerpust siBasieTcst ogHUM U3 0a30BBIX IPEJAMETOB HAa YPOBHE CPEIHEro OOILero
o0pa3oBaHus, TaK Kak OOecleYrBaeT BO3MOYKHOCTh M3YyUEHHUs KaK JUCLUIUIMH €CTECTBEHHO-
Hay4YHOW HAIIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIIUIEHHE, (POPMUPYEMOE HPU HM3YUEHHH OOYYarOLUMMCA MOHATHHHBIX
OCHOB T€OMETPUM M IIOCTPOCHUM LIETOYKH JIOTMUECKUX YTBEP)KIEHUH B XOJ€ pEIIEHUs
reOMETPUYECKUX 3aJlad, YMEHUE BBIIBUIaTh W OMNPOBEPraTh TI'MIOTE3bl HEMOCPEICTBEHHO
HCIIOJIB3YIOTCA NIPU PEUICHMM 3a7a4 €CTECTBEHHO-HAYYHOI'O IIMKJIA, B YaCTHOCTH U3 Kypca
busuky.

YMeHne OpHEHTHUPOBATHCA B IIPOCTPAHCTBE MIPACT CYLIECTBEHHYIO pOJIb BO BCEX
o0nacTax JesaTeabHOCTH dYenoBeka. OpueHTalus 4YeloBeKa BO BPEMEHU M IMPOCTPAHCTBE —
HEOOXOJMMOE YCJIOBHE €ro COIHUAIBHOTO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOLIETO MUpa,
YCIOBHE YCIEIIHONO IIO3HAHMA M  aKTUBHOIO IpeoOpa3oBaHMs  ACHCTBUTEIBHOCTH.
OnepupoBaHHe IPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHAET pa3Hble BUAbI YUeOHOU U TPy 10BOM
NEeSITEBHOCTH, SIBISIETCS OJHUM M3 NMPO(eCcCHOHANBHO Ba)KHBIX KAdyeCTB, IMO3TOMY aKTyalbHa
3agada (GOpMHPOBAHUS y OOyUYaAIOUIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTH
00pa3HOro MBIIUICHUSI — CYLIECTBEHHOI'O KOMIIOHEHTa B TIOATOTOBKE K MPAKTUYECKOH
JEeSTEIBHOCTH 110 MHOTHUM HAIpaBJICHUSM.

Ienb ocBoeHMs mporpaMMsbl yueOHOro Kypca «I'eomeTpus» Ha 0a30BOM ypoBHE 00yUeHUs
— o0meoOpa3oBaTtebHOE U OOMICKYJIBTYPHOE pPa3BUTHE OOYyUAIONIUXCsS dYepe3 oOecreucHue
BO3MOXHOCTH NMPUOOPETEHUS U HCIOIb30BAHUS CHCTEMAaTUYECKUX T'€OMETPUUYECKUX 3HAHUNA U
NefcTBUH, crieln(pUIHBIX T€OMETPUH, BO3SMOXKHOCTH YCIELIHOTO MIPOIOJKEHHsT 00pa30BaHus MO
CHEIUAJIBHOCTSIM, HE CBSA3aHHBIM C IIPUKJIAIHBIM HCIIOIb30BAaHUEM I€OMETPHH.

IIporpamma mo reomeTpuM Ha 0a30BOM YPOBHE NpeJHA3HAYCHA ISl OOYYarOLIMXCS
CpeIHEH IIKOJIbI, HE WCHBITHIBABIIMX 3HAUUTENBHBIX 3aTPyJHEHUH Ha YpOBHE OCHOBHOTO
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obmero obpazoBanus. Takum oOpa3om, oOydarommecs Ha 0a30BOM YPOBHE JIODKHBI OCBOHTH
o0mre MaTeMaTUYeCKUe YMEHHUsS, CBA3aHHbBIE CO CNeU(UKONH TeOMETPUU U HEOOXOTUMBIE IS
KHM3HH B COBpEMEHHOM o01ecTBe. Kpome 3Toro, OHM MIMEIOT BO3MOKHOCTh H3YYHTh T€OMETPHUIO
Oosee TIIyOOKO, €CIIM B JAJIbHEHIIIEM BO3ZHUKHET HEOOXOJAUMOCTh B TEOMETPUIECKUX 3HAHUSIX B
npodeccuoHanbHOM 1eATeILHOCTH.

JIOCTIDKEHHE TIeTTH OCBOSHUS MTPOrpaMMBbl 00€CTIEUNBACTCS PEIICHHEM COOTBETCTBYIOIINX
3aaa4. [IpuoputeTHBIMU 3aa9aMu OCBOCHHS Kypca «I eomeTpum» Ha 6a30BoM ypoBHe B 10—11
KJIaccax sIBIISIOTCS:

e (QopmupoBaHUE TPEICTABICHUS O TEOMETPHUH KAaK YacTU MHUPOBOM KYIbTYyphl H

0CO3HaHME €€ B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;
e (QopmupoBaHHE TMPEICTABICHUS O MHOIOTPaHHMKaX U TejaxX BpallleHUus Kak o
BXHEHIIINX MAaTEMaTHYECKUX MOJIENSIX, MMO3BOJISIONINX ONUCHIBATh U M3y4aTh Pa3HbBIC
SIBIICHHS OKPY>KaIOIIETO MUPA;

e (QopmupoBaHHE YMEHHUS PACIO3HABATh HA YEPTEXkKaX, MOJEISIX M B PEATbHOM MHUPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJQJICHHEC METOJaMH peUIeHHs 3aJad Ha [OCTPOSHUS Ha H300paKEHUSIX
IIPOCTPAHCTBEHHBIX (QUTYP;

e (QopmMupoBaHUE YMEHHUS OIEPUPOBATH OCHOBHBIMU TMOHATHUSMH O MHOTOTPAaHHUKAX H
TeJax BpaIleHUS U X OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE ANTOPUTMAMH PELICHUS OCHOBHBIX THIIOB 33/1a4; (OpMHUpOBAHHE yMEHUS
NPOBOIUTH  HECIOKHBIE  JTOKA3aTEeNbHBIE  pACCYXKIEHHS B  XOJA€  peHICHUsS
CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTHUYECKUM COACPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX W TBOPYECKHMX CIOCOOHOCTEH  0Oydwarommxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEOBATEIILCKUX YMEHUIN, KPUTUIHOCTH MBIILIICHUS;

e (QopmupoBaHue (QyHKIHOHAIBHON T'PAaMOTHOCTH, PEJIEBAaHTHOW T€OMETPUU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHSATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
pPCATBHBIX JKU3HEHHBIX CUTYallUSX W TPH HW3yUYEHUU APYTHX YUEOHBIX TPEIMETOB,
MIPOSIBJICHUS] 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (QOopMyIupoBaTh UX Ha S3bIKE
FEOMETPUM U  CO3[aBaTh TE€OMETPUYECKHE MOJIEeTH, NPUMEHATh OCBOCHHBIN
rE€OMETPUYECKUN ammapaT JUIs pelmeHus NpaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MOJyUYCHHBIE PE3YJIbTATHI.

OTnuunTenbHOW 0COOEHHOCTBIO MPOTPAMMBI SIBIISIETCS BKIIOUEHHE B KypC CTEPEOMETPHH
B Hayalle €ro u3y4YeHus 3aJay, pelIaeMblX Ha YPOBHE HWHTYUTUBHOIO TIO3HAHUS, U
orpesieI€HHBIM 00pa30M OpraHM30BaHHAs paboTa HaJ HHUMH, YTO CHOCOOCTBYIOT DPa3BHTHUIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET NPOTEKAHWE WHTYUTHBHBIX
MIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY U3yUEHUIO ITPeIMeTa.

[Ipenmourenne OTHAETCS HATNISAIHO-KOHCTPYKTHBHOMY METOAY OOy4YeHHUs, TO €CTh
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-TIPAKTHUECKOU
NesSTeNbHOCTH. Pa3BUTHE MNPOCTPAaHCTBEHHBIX MpPEACTaBICHUN y ywammxcsi B Kypce
CTEpEOMETPUH MIPOBOJIUTCS 3a CUET PEICHHs 33/1a4 Ha CO3JlaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/1ad Ha ONEpPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. Cozmanue oOpasza MPOBOIUTCA C
OTOPO¥ Ha HATJISAHOCTh, @ ONIEPUPOBAHKUE 00PA30M — B YCIOBUAX OTBJICUEHUS OT HATJIATHOCTH,
MBICJICHHOTO U3MEHEHHSI €T'0 UCXOTHOTO COACPIKaHUSI.

OcHoBHBIE coaepkaTeiabHble JuHMM Kypca «['eomerpum» B 10-11 Kiaccax:
«MHororpanHukny, «lIpsmble ¥ MIOCKOCTH B MPOCTpaHCTBe», « Tena BparieHus», «BekTopsl u



KOOPJIUHATHI B MPOCTPaHCTBEe». DOpMUPOBAHUE JIOTHUECKIX YMEHHUI pacrpeessieTcs] He TOJIbKO
[0 COJEpPXKATeIbHBIM JIMHUSAM, HO W 1O TOoAaM OOydYeHHs Ha YPOBHE CPEOHEro OOIIero
oOpa3oBaHUs.

Conepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHHUSI
paboyeii mporpaMMbl, pacpeaeIEHHBIM 10 ToaM 00YYEeHHS, CTPYKTYPHPOBAHO TAKUM 00pa3oM,
LITO6I)I OBJIAACHHUC TCOMECTPUUCCKHUMU IIOHATUAMHA n HaBbIKaMU OCYHICCTBJIAIIOCH
MOCJIEZIOBATeIbHO M TOCTYMATENBbHO, C COOJIOJCHHEM MpPUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHS BKIIIOYAIIUCH B OOIIYI0 CHCTEMY T€OMETPHUECKUX MPECTABICHUN 00yYaroIuXxcs,
pacupsisi U yriayOmsist e€, o0pa3yst MpOoYHbIE MHOYKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha u3ydenue reomerpun oTBoUTCS 2 yaca B Heaemto B 10 kinacce u 1 yac B Hexgeno B 11
KJIacce, BCEro 3a JiBa roja o0yueHus - 102 yueOHbIX daca.

1. Copep:xanue yueOHOT0 nmpeaMera

10 KJIACC

IIpsiMbI€e ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUS CTEpeoMeTpuu. Touka, npsimMasi, IJI0CKOCTh, pocTpaHcTBO. [loHsATHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3aumHOE pacrnosioskeHue IMpsIMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, TapauleIbHbIe U
CKpemuBampomuecss npsmsle. IlapamienbHOCTh NPSAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:
NapaJljIeJIbHBIE TPSMBIE B IIPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX NPSIMBIX; IapajuIeIbHOCTD
IpSIMOW M IIJIOCKOCTH. YTJBI C COHAINIPABIECHHBIMM CTOPOHAaMH; yroJl MEXAy NpsIMbIMU B
npoctpaHcTBe.  [lapainenbHOCTh  IJIOCKOCTEW:  MapajUledbHbIE  IUIOCKOCTH;  CBOMCTBA
napasuieNnbHbIX iockocteil. [lpocreiimme npocTpancTBeHHbIE (DUTYpPBI HA TNIOCKOCTH: TETPa’Ip,
KyO, mapajiesienurnei; TOCTPOCHUE CEYCHUH.

[lepnieHAUKYIApHOCTH HPSAMOM M IJIOCKOCTH:  NEPINEHAMKYJISIPHBIE MpsSMBIE B
IIPOCTPAHCTBE, MPAMBIE MapajUle]bHbIE W IEPHNEHAMKYJSIPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPIEHIUKYIAPHOCTH IMpPSAMOM M IUIOCKOCTH, Te€OpeMa O IMpsMOM IMEPIECHIUKYJISPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: Yrojl MEXKIy IPSAMON M INUIOCKOCTBIO; JABYTPaHHBIM yTrol,
JMHEWHBIN yroy ABYTpaHHOrO yria. I[lepneHaukyiasp M HaKJIOHHBIE: pACCTOSIHUE OT TOYKH JI0
IUIOCKOCTH, PAacCTOSHWE OT NPSIMOM 10 IUIOCKOCTH, NPOEKUUs (GUIypbl Ha IUIOCKOCTb.
[lepneHIMKYISIPHOCTH IUIOCKOCTEM: IPU3HAK NEPICHANKYIPHOCTH ABYX IIIOCKOcTel. Teopema
0 TpE€X MEPIECHAUKYIIApaX.

MHOrorpaHHUKH

IlonsiTME MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOIOIDAaHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrosibHas nmpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HAKJIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, nTpsIMOYTOJIbHBIN NapajljiesIeNIANe]] U ero cBoicrBa. [Iupamuaa: N-yrospHas
nupaMuza, T'paHd W OCHOBAaHME MNUPAMU[bL; OOKOBas U IOJIHAS IMOBEPXHOCTh MHPAMUJIBL;
IIpaBWIbHAs M YCEUYEHHAs MNHMpaMuia. OJIEMEHTbl MNpU3Mbl W InHpamunabl. [IpaBunbHbIE
MHOTOTPAaHHUKU: IOHSATHE MPAaBUIBHOTO MHOIOIPDAHHMKA; IPaBUJIbHAs NpPU3Ma W IPAaBHJIbHAS
NMpaMKia; IpaBUIbHAs TPEYrojbHas MUpaMHaa U MpaBWIbHBIN TeTpasap; ky0. Ilpeacrasienue
O MPAaBWIBHBIX MHOTIOTPAHHMKAX: OKTa’Ip, AOJEKa’Ap M uKocadap. CedeHHs NpPU3MBI U
MUPAMUIBI.



CummeTpHsi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, HPSIMOM, IJIOCKOCTH.
DJIeMEHTBl CHMMETPUH B TUpaMuaax, napajieiaenuneaax, NpaBuibHbIX MHOTOTPaHHUKAX.

Brrurcnenue 31eMEeHTOB MHOTOTPAHHUKOB: péOpa, nuaroHanu, yrisl [lnomans 60xoBo
MOBEPXHOCTH U TIOJHOW MOBEPXHOCTU MNPSMOIM MPU3MBI, IUIONMIAb OCHOBAHMIA, Teopema O
OOKOBOI TMOBEpPXHOCTU MpsAMON mnpu3Mbl. Ilnomans GOKOBOM MOBEPXHOCTH M TOBEPXHOCTHU
NPaBWIBHOW MUpPAaMUIbI, TEOpeMa O IUIOIAAM ycedéHHOU nupamuibl. [lonstue o6 oOBEMe.
OO0bEM UpamMuIbl, IPU3MBI.

[TonoOuele Tenma B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMAASIMU TOBEPXHOCTEH,
o0bEMamMu MOAOOHBIX TET.

11 KJIACC

Tesa BpauieHus

Hunmuaapudeckas TMOBEPXHOCTh, OOpa3yroIIue IMIMHAPHYECKON TOBEPXHOCTH, OCh
UWIMHJIPUYECKON moBepXHOCTH. Llunuuap: ocHoBaHus U OOKOBasi MOBEPXHOCTh, 0Opasyrolas u
0Cb; TUIOIAb OOKOBOM 1 MOJTHOM MOBEPXHOCTH.

Konnueckasi moBepxXHOCTh, 00pa3yroniye KOHHYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHMYeCKoW moBepXxHOCTH. KoHyc: ocHOBaHWe M BeplIMHA, o0Opa3yrollas M OCh; IUIOMIANb
OOKOBOW M TOJHOHM MOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3yroliyue M BBICOTA; OCHOBAHUS U
O0KOBast MOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IUIOMIAb MOBEPXHOCTH cdeprl. Bzanmmuoe
pacrnonoxxenue chepsl 1 INIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; miomanb chepsl.

N300pakenue Ten BpaleHus Ha miaockocTd. Pa3BépTka nunuHapa U KOHyca.

KoMOuHamuu Ten BpaleHHss U MHOTOTPaHHUKOB. MHOTOTPAaHHHUK, OIMUCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPaHHUK, WITH TEJIO BPAIICHUSI.

[Tonsitue 00 o00BEMe. OcHOBHBIE CcBOWCTBAa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapasuiesienunena u cieactsus u3z Heé. OObEM muimmHIpa, KoHyca. OO0BEM
miapa ¥ 1iomaab cepsl.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIMIAIIMU TOBEPXHOCTEH,
00BEMaMu TOAOOHBIX TEIl.

Ceuenuss nuiuHApa (MapaJjieIbHO M NEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapasuienbHOE OCHOBAHUIO M MPOXO/SIIEee Yepe3 BEPIINHY), CeUeHUs 1apa.

BekTOopbI M KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miiockocTy U B TpocTpaHCcTBE. CIO0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3joxkeHue BekTopa MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napaenenunena. Pemenne 3a1a4, CBSI3aHHBIX C IPUMEHEHUEM MPABHJI ACHCTBUI C BEKTOpaMHU.
[IpsimoyromnpHas cuctemMa KoopAuHAaT B mpocTpaHctBe. Koopnuuatel BekTopa. IIpocteiimue
3aJaud B KOOpJMHATaX. YTrod Mexay Bekropamu. CKalspHOE NpPOU3BEACHUE BEKTOPOB.
Brrauciienne yriioB Mexay NpSMBIMHA M TUTOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIA METOM IPH
pEIIeHNU T€OMETPUYECKUX 3a/1a4.

2. NIVNIAHUPYEMBIE PE3YJbTATBI OCBOEHHUS NPOI'PAMMBbI YUYEBHOI'O
KYPCA  «EOMETPUSI» HA  YPOBHE OCHOBHOI'O OBULIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MporpamMmbl yueOHOro mnpenMera «MaTemaThkay
XapaKTepU3YIOTCS:

I'paxknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOydYaromerocs Kak akTUBHOTO |
OTBETCTBEHHOTO YJIEHA POCCHIMCKOTO OOIIeCTBa, MPEACTABICHUEM O MAaTEMATHUYECKUX OCHOBAX
(YHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, NPOLIELYp TIpPakJaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHl U Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAJIBHBIMA HHCTUTYTaAMH B
COOTBETCTBUH C UX (PYHKIHMSIMH U HA3HAUYCHUEM.

IIaTpuoTHYeckoe BOCIMTAHKE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON I'pa)KAAHCKOW UACHTUYHOCTH, YBAXKECHHS K MPOILJIOMY
U HaCTOoAIICMY pOCCHfICKOﬁ MaTEMAaTuKH, LOCHHOCTHBIM OTHOIICHHUECM K JOCTHXXCHUAM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYE€CKOW IIKOJbI, K HCIOJIb30BAaHUIO 3THUX
TOCTKEHHUH B IPYTUX HayKaX, TEXHOJIOTUAX, cepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHEM JIyXOBHBIX ILIEHHOCTEM PpOCCHIICKOro Hapoaa; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM
JTOCTH)KCHUM HAyKW U JIEATENIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOWYUBOTO Oy TyIIEero.

JcTeTH4YeCKOe BOCIIUTAHME:

3CTCTUYCCKUM OTHOILICHHUEM K MHpYy, BKJIFOYaAd 9CTCTUKY MAaTEMATHUYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pEIICHUH, PACCYXKACHUI; BOCIPUUMYHUBOCTHIO K
MAaTEMAaTUYCCKUM ACIICKTaM PA3JIMYHBIX BUJAOB UCKYCCTBA.

du3nyeckoe BOCUTAHUE:

c(OPMUPOBAHHOCTHIO yMEHHS TPHUMEHATh MaTeMaTHYeCKHEe 3HAHUS B HMHTEpecax
310poBOTO U Oe3omacHOro oOpasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO
(3nopoBoe muTaHHE, COANAHCUPOBAHHBIM PEXUM 3aHATUNA U OTAbIXA, pPEryyisgpHas Quandeckas
AKTUBHOCTb); (DM3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIHHON
NeATEIIbHOCTRIO.

TpynoBoe BocnuTaAHUE:

TOTOBHOCTBIO K TpyAdy, OCO3HAHHCM ILICHHOCTU TPYI[OJHO6I/I$I; HHTCPECOM K PA3JIMIHBIM
cepam mpodeccrnoHaNIbHON AESITebHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON U €€ MpUIIOKEHUSIMU,
yMEHHEM COBepIIaTh OCO3HAHHBIN BBIOOp OyayIieil mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IIJIaHBI, TOTOBHOCTBHIO M CIOCOOHOCTHIO K MAaTeMAaTHYeCKOMY OOpa3OBaHUIO U
caM00O0Opa30BaHUI0 Ha TMPOTSHKEHWHM BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTHUECKON HAPABICHHOCTH.

JKO0JI0TrHYecKOe BOCIUTAHME:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KyJIbTYpbl, IMOHUMAHUEM BIHUSHUSA COIHMAIbHO-
SKOHOMHUYECKHX IPOILIECCOB HAa COCTOSIHUE NTPUPOAHOM MU COLHUAIBHOM Cpebl, OCO3HAHHEM
rI00aJBbHOTO — XapakTepa  JKOJIOTHYECKHMX  MpoOjieM; OpHEeHTAallMedl Ha  MpUMEHEHHUe
MaTeMaTHYeCKUX 3HAHWM JIJIS pelIeHus 3a1ad B 00JacTH OKpY’Kalolled cpenbl, MIIaHuPOBaHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MTOCJIEICTBHUM ISl OKPYKAOILIEN CPEIIBI.

HeHHOCTI/I HAYYHOI'0 MO3HAHMUA

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH W OOIECTBEHHOW MPAKTUKHU, MOHUMAaHHEM MaTeMaTHYeCKON HAyKU Kak Cepsl
YeJIOBEYECKOM e TEIbHOCTH, 3TAaloB €€ Pa3BUTUS U 3HAYUMOCTHU I Pa3BUTHS IUBHIN3ALINM;
OBJIAJICHUEM SI3BIKOM MAaTEMATHKUH W MATEMaTHUYECKOW KYJIbTYpOM KaK CpPEICTBOM IIO3HAHUS



MHpa; TOTOBHOCTBIO OCYHICCTBIATH IIPOCKTHYIO H HCCICAOBATCIBCKYIO JOCATCIBHOCTDH
WHAUWBHUAYAJIbHO U B I'PYIIIIC.

METANPEIAMETHBIE PE3YJIBTATbHI

MertarnpeMeTHBIE pe3yIbTaThl OCBOCHUS IPOTrPaMMBbl yaeOHOro npeamera « MareMaTukay
XapaKTepU3yIOTCS  OBJAQJICHHEM  YHHUBEPCAIbHBIMU  HO3HAGAMENbHBIMU  OelicmEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATIbHbIMU — Pe2yIamuUeHbIMU
OelcmeusmMu.

1) Vnusepcanvnvle noznasamensusle oeticmsus, obecneuusaom Gopmuposarue 6a306bix
KOCHUMUBHBIX NPOYECco8 00yHarowmuxcsa (0ceoeHue Memooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuMeHeHue N102UYeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jornyeckue 1eMcTBHA:

® BBIBIATh M XapaKTEpU30BaTh CYLIECTBEHHbIEC NMPU3HAKM MaTEMaTH4YECKHMX OOBEKTOB,
MOHSITUI, OTHOLIEHUN MEXAY MOHATUSAMU; (OPMYIHUPOBATH OMPEACIICHUs MOHATHUH;
yYCTaHABJIMBAThH CYIIECTBEHHBIM MPU3HAK KJIACCU(PHUKAIIMH, OCHOBAHUS AJIsi 0000IeHUs
Y CpPaBHEHHUS, KPUTEPUHU IIPOBOIUMOTO aHAIN3a;

e BOCIIPUHHMATH, (HOPMYyITUPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIE;

® BBIIBIISITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTUBOPEYHS B (haKTax,
JAHHBIX, HAOMIOACHUSX U YTBEPXKACHUAX; Ipeajaratb KpPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYMIA;

e JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, ETYKTHUBHBIX U MHIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOUeHUH IO aHAJIOTHH;

® IPOBOJUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MAaTEMATHUECKHUX YTBEPKACHHM (TIpsMBbIe
U OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTALMIO, MPHUBOJIUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHUS U BBIBOJIBI;

e BbIOMpaTh Crmoco0 pemieHuss y4eOHOW 3adaud (CpaBHHMBATh HECKOJIIBKO BapUaHTOB
peteHust, BEIONpaTh HanOoJee MOIXOAAIINA ¢ YIETOM CaMOCTOSITETIbHO BBIZCICHHBIX
KpUTEPHUEB).

Ba3oBble nccienoBaTesbcKue 1eicTBUSA:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUM  MHCTPYMEHT  TO3HAHUS;
(GbopMyJIUPOBATH BOIIPOCHI, (PUKCUPYIOITNE MTPOTUBOPEUHE, MPOOIEMy, YCTAHABIUBATH
HUCKOMO€ U JlaHHOe, (OpPMHPOBATH THUIIOTE3y, APryMEHTHPOBATH CBOIO IO3UIIHIO,
MHEHHE;

® T[POBOJUTH CaMOCTOSTEIBHO CIUIAHUPOBAHHBIA SKCHEPUMEHT, HCCJIEI0BAaHUE II0
YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro oOO0beKTa, SBJICHHUSA, Ipoliecca,
BBISIBJICHHUIO 3aBUCHMOCTEH MEKAY 00bEKTaMHU, SIBJICHUSMH, POLIECCAMU;

® CaMOCTOATENbHO (OpMYJIHpPOBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yJjbTaTaM
NPOBEAEHHOTO HAONIOJICHHS, UCCIIEIOBAHUS, OLEHUBATH JOCTOBEPHOCTh MOTYYECHHBIX
PE3yIBTATOB, BBIBOJIOB U 000OIIICHMIA;

® [IPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATH MPEIIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSIX.

Paborta ¢ nndopmanmeii:



BBIABIIATH AeUIUTHI MHPOPMALIUK, TaHHBIX, HEOOXOAUMBIX JAJIs1 OTBETa Ha BONPOC U
JUI pEeLECHMs 3aa4u;

BbIOMpaTh HHGOpPMAIMIO U3 MCTOYHUKOB pa3jIM4YHBIX THUIOB, AaHAJIM3HPOBATH,
CHUCTEMATH3UPOBaTh U HWHTEPIPETUPOBATH WH(GOPMAIMIO PA3TUYHBIX BHJIOB U (HOpM
IIpe/ICTaBICHUS;

CTPYKTypUpOBaTh HH(pOpMalMIO, MPEACTaBIATb €€ B  pa3Iu4HbIX Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHMBATh HAJIEXKHOCTh HH(POPMALUMU IO CaMOCTOATEIbHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vhusepcanvhvle KOMMYyHUKamMugHble Oeticmeus, 00ecneyusam chopmuposanHoCcms
COYUATILHBIX HABBIKOG 00YYAIOUUXCAL.
Oo0menmne:

BOCTIPHHUMATh U (POPMYITHPOBATH CYXKIIEHUS B COOTBETCTBUU C YCJIOBUSMHU H IEISIMU
OOIIEHHS; SCHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M
MUCbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS 110 XOAY PELICHHS 3a/1a4l, KOMMEHTHPOBATh
MIOJTYYCHHBIH Pe3yibTaT;

B XO7Ie 00CYXJIeHUS 3a7aBaTh BOIPOCHI O CYIIECTBY 00CYKIaeMOil TeMbI, IPOOIJIEMBI,
pemaeMoi  3aJa4yd, BBICKAa3bIBaTh HJEH, HAICJICHHBIE Ha TIOUCK PEIICHHUS;
COTIOCTABIATh CBOM CYXKACHHUS C CYKICHHSAMH JPYIHMX YYacTHHKOB JIHAJIOra,
00HapyKUBATh Pa3IMUUE U CXOJICTBO MO3UIHIA; B KOPPEKTHOH popme popMyarpoBaTh
Pa3HOTIACHS, CBOU BO3PAYKECHNS;

NPE/CTABIATh PE3YJIbTAThl PEIICHUs 3a/1a4M, YKCIIEPUMEHTA, UCCIEJOBAHNUS, IPOCKTA;
CaMOCTOSTEIIEHO BBIOMpATh (hopMaT BBICTYIUICHHS C YYETOM 3a/1ad MPE3CHTAIMH |
0COOEHHOCTEH ayIUTOPHUH.

CoTpyaHnuecTBo:

IOHUMAaTh U HCIOJb30BaTh MPEHMYILECTBA KOMAaHIHON M MHIUBUAYAJIbHOW pabOThHI
Opyd pemIeHUuH Yy4YeOHBIX 3a/ay; MPUHUMATh IIeb COBMECTHOW JIEATENIBbHOCTH,
IUIAHUPOBAaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacHpeaesisaTb BHIbl padorT,
JIOTOBApUBAThCSA, OOCYXJaTh IMPOLECC M pe3ysbTaT padoThl; 0000IIaTh MHEHHS
HECKOIBKHX JTIOJICH;

y4acTBOBATh B IPYMIIOBBIX opmax paboThl (00cyxaeHns, 0OMeH MHEHUH, «MO3TOBbIE
IITYpMBD» W WHBIC); BBIOJIHATH CBOK YacTh PaOOTHI W KOOPJMHHPOBATH CBOHM
JeHCTBUSA C IPYTMMU YJI€HaMU KOMaH/bl; OLICHUBATh KAY€CTBO CBOETO BKJIaJa B OO
IPOAYKT 110 KPUTEPUAM, C(POPMYyITNPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHSL.

3) Vuueepcanvnvie pecynamuensie oeticmaus, 06ecneuusaom Gopmuposanue CMoblCloO8bLX
YCMAHOBOK U HCUSHEHHbIX HABLIKOG JTUYHOCMU .
Camoopranu3amus:

COCTaBIIATH IUIAH, AJITOPUTM PEIICHHUS 3a/1a4H, BHIOMPATh CIIOCO0 pelIeHus ¢ yuéToM
MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApHUAHTHI pELICHHI ¢ y4€TOM HOBOM HH(OpMALIHH.

CaMOKOHTPOJIb:

BJIQ/IETh HABBIKAMU TI03HABATENbHON pEeQIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX TPOLIECCOB, WX Pe3yJIbTaTOB; BIAJETh CIOCO0aMH
CaMOTIPOBEPKH, CAMOKOHTPOJSI Tpollecca M pe3ylibTaTa pPelIeHUs MaTeMaTH4ecKOn
3a/1a4u;
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® [peABUAETH TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTbh IIPHU PELICHUH 3aJaud, BHOCHUTH
KOPPEKTHBHI B JCSITEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWJECHHBIX
OIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBAaTh COOTBETCTBHE pe3yjbTaTa LEIM W YCJIOBUSAM, OOBACHATH TNPHYUHBI
JOCTIKEHUS] WIM HEIOCTH)KEHUS PE3yJIbTaTOB JESITEeIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

OnepupoBaTh NOHATHUSIMHE: TOUKA, PsIMasi, TUIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUH M CJIICICTBHS U3 HUX MPHU PELUICHUN F€OMETPUUYECKUX
3aau.

OnepupoBaTh MOHATUSMHU: TAPaUICIBHOCTh W MEPIEHAMKYJISIPHOCTh TPSMBIX U
IIJIOCKOCTEM.

KnaccudunmpoBaTh B3aMMHOE PACIIONOKEHHUE MPSIMBIX U IFIOCKOCTEH B TIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMHU: JABYI'PAaHHBIH Yroj, TpaHH JABYIPaHHOIO yria, pedpo
JIBYTPAaHHOTO yTJIa; IMHEHHBIN yTroJI ABYTPAaHHOTO YIJIa; TPaayCHasl Mepa JBYTPaHHOTO yIiia.

OnepupoBath MOHSATUSMH: MHOTOTPAHHUK, BBIMTYKIIBIA W HEBBIMYKIIbI MHOTOTPaHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, PaBUJIbHBI MHOTOI'PaHHHUK.

Pacno3HaBaTe OCHOBHBIE BHIBI MHOTOTPAHHUKOB (MHUpaMuja; MPU3Ma, MPSMOYTOIBHBIN
napasuiesienume, Kyo).

KnaccuduuupoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBAaHUS Uil  KJACCHU(UKALUU
(BBIIYKJTBIE W HEBBIMYKIBIE MHOTOTPAHHUKH; TIPAaBWIbHBIE MHOTOTPAHHUKH; TPSMBIE W
HaKJIOHHBIE MPU3MBI, TApAIIICTICITUIIEbI).

OnepupoBaTh NOHATHAMHE: CEKYIIasi TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSACHATH MPUHITUIIBI TIOCTPOCHUS CEUCHHIA, UCIIONIB3YST METOJT CIIEIIOB.

Crtpouth ceueHUs: MHOTOIPAaHHUKOB METO/IOM CJEJO0B, BBINOJIHATH (BBIHOCHBIE) IIOCKHE
YEepPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemmrate 3amaum Ha HaxXOXKIEHHE TEOMETPUYECKMX BEIMYMH 10 o0pa3laMm HiIu
QITOPUTMaM, IPHUMEHSS HM3BECTHbIC AHAJIUTHYECKHUE METOJbl IPU PEIICHUH CTaHAAPTHBIX
MaTeMaTUYeCKUX 3a/lad Ha BBIYHCICHHE DPACCTOSHUN MEXAY IBYMsl TOYKaMH, OT TOYKH JIO
MPSIMOH, OT TOYKH JI0 IMIIOCKOCTH, MEXK/TY CKPEIIMBAIOLIMMHUCS TPSIMBIMH.

Pemmate 3amaun Ha HaxXOXKIEHHE TEOMETPUYECKMX BEIMYMH 1O o0pas3naMm MU
QITOPUTMaM, TPHUMEHsSS HW3BECTHHIC AHAIUTHYECKUE METOIBI TPU PEIICHUH CTaHAapTHBIX
MaTeMaTUYECKUX 3a]a4 Ha BBIYMCICHHE YIJIOB MEXIy CKPEIIMBAIOIIMMUCS MPSIMBIMH, MEXKIY
NPSIMOH U TUIOCKOCTBIO, MEXKTY IJIOCKOCTSIMH, JIByTPAHHBIX YTJIOB.

Brerauciate 00bEMBI M TUTOIIAIHN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MHpaMUza) ¢
npUMeHeHHeM (GOpPMYJ; BBIYUCIATH COOTHOIIEHUS MEXAY IUIOMIAJSIMH  TOBEPXHOCTEH,
00BEMaMHU TTOTOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBath TMOHITHAMHU: CHMMETPHUS B MPOCTPAHCTBE;, IIEHTP, OChb M TUIOCKOCTh
CUMMETPHHU; LIEHTP, OCh U MIIOCKOCTh CUMMETPHHU (PUTYPBI.

N3BnekaTh, MpeoOpa3oBeIBATh U MHTEPIPETHPOBATH HHOOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.
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[MpumeHsaTh reomeTpuueckue GaxkThl I PEUICHUS CTePEOMETPUYECKUX — 3ajad,
MPEANOJIAraloIiX HECKOIBKO IAroB pEIICHHs, €CIU YCIOBHS MPUMCHEHUs 3aJaHbl B SIBHOM
dopme.

[IpuMeHATH TpocTENIINEe MPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI ITPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

[IpuBoauTe mpUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B INPHUPOAE MU KU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB TE€OMETPHH B HCKYCCTBE.

[TpuMeHsATh TOJYYCHHBIC 3HAHMS HA MPAKTHKE: aHAIM3UPOBATh PEajbHbIC CHTYallUd U
IIPHUMCHATH HN3YYCHHBIC IIOHATUA B mponecce IIOHUCKa pEeIICHUA MaTeMaTHU4YCCKN
cOpMyJTUPOBAHHON MPOOIEMbI, MOJCIUPOBATh pEaAlbHBIC CHTYallMM Ha SI3bIKE T'€OMETPHUH,
HUCCIICA0BAaThL MMOCTPOCHHLIC MOJCIN C HCIOJB30BAHUEM TI'COMETPUUCCKHUX OHATUHN U TCOPECM,
anmnapara ajareOpbl; pemath MPaKTHYCCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHUEM FeOMETPUICCKUX
BEJIMYVH.

11 KUIACC

OnepupoBatb MOHATUSMU: WIMHIpUYecKas MIOBEPXHOCTH, oOpazyroriue
LMIMHPUYECKON OBEPXHOCTH; IMJIMHJP; KOHUYECKAsl TOBEPXHOCTh, 00pa3yIolie KOHNYECKOM
MMOBEPXHOCTHU, KOHYC; chepruuecKasi IOBEPXHOCTb.

PacrioznaBats Tena BpaieHus (IIIHHAP, KOHYC, cdepa U mmap).

OOBSCHSTH CIIOCOOBI OTYUEHUS TeJl BpallleHUsl.

KnaccudunupoBats B3aMHOE pacioyiokeHre chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CErMEHT, OCHOBAHUE CEIMEHTA, BbICOTA CErMEHTA;
IapOBOM CJI0¥, OCHOBAHHUE IIAPOBOI0 CJIOSA, BHICOTA IIAPOBOIO CJIOA; MIAPOBOM CEKTOP.

Boruncnsate 00BEMBI U TUIOMIAANM TOBEPXHOCTEH TeN BpallleHUs, TEOMETPUYECKUX TENl C
MpuMeHeHueM GopMmyiI.

OnepupoBaTh MOHATHSAMHU: MHOTOTPAaHHHMK, BIHCAHHBIA B cdepy M OMHMCAHHBIM OKOJIO
cdepsl; chepa, BIcaHHAS B MHOTOTPAHHUK UJTH TEJIO BPAIICHHUS.

BBIUUCIATE COOTHOMICHUS MEXIY IUIOIIAISMH MOBEPXHOCTEH M 00BEMaMU IOJTOOHBIX
TeN.

N3o0paxkaTh w3ydaeMbie (PUTYpBI OT PYKH M C MPUMEHEHHEM IMPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BHUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BPAIICHUSI.

W3Bnekatb, MHTEPHPETUPOBATH U NMPEOOPa30BBIBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux GUrypax, mpeACcTaBICHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BoInonHATE 1eWCTBUS CIOXKEHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB U YMHOXKEHHUSI BEKTOpa
Ha YUCII0, OOBSACHATH, KAKUMH CBOMCTBAMHU OHU 00JIaAAIO0T.

[IpumeHsTH paBUIIO Napajuieenunesna.

OnepupoBaTh MOHSATUSMHU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKaJISIpPHOE
MIPOM3BEICHNE BEKTOPOB, KOJJTMHEAPHbIE U KOMIUIaHAPHbIE BEKTOPHI.

HaxomuTh cymMmMy BEKTOpOB M MPOU3BEIEHUE BEKTOPa HA YMCIIO, YTOJI MEXY BEKTOpamH,
CKaJIIpHOE IIPOU3BEEHUE, pacKiIalbIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBatTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOI cucTeMe KOOpAUHAT.



12

[MpumeHsaTh reomeTpuueckue GaxkThl I PEUICHUS CTePEOMETPUYECKUX — 3ajad,
MPEANOJIArafoIuX HECKOIBKO IAaroB PEIICHHs, €CIIUH YCJIOBHS MPUMCHEHUS 3aJaHbl B SIBHOM
dopme.

Pemate HpOCTeﬁIHPIe rCOMETPHUUCCKHUE 3aJlaur Ha IPUMCHCHUEC BEKTOPHO-KOOPANHATHOI'O
METo/a.

Pemrate 3aa4l Ha J0Ka3aTCJIbCTBO MATEMAaTHUYCCKUX OTHOLICHUN U HaXO0XICHUC
reOMETPUYECKUX BEJIMYHMH MO0 00pa3iaM WM aJlrOpuTMaM, MPUMEHSS M3BECTHBIC METOIbI MPH
PCIICHUH CTAaHIAPTHBIX MATEMATUICCKHX 3a/1a4.

[IpuMeHATH TpocTEWIINE MPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [TPU PEIICHUH CTEPEOMETPHUYUCCKHX 3a/1a.

IIpuBoauTe mpUMEPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC U KU3HHU,
pacio3HaBaTh MPOSIBICHUE 3aKOHOB TE€OMETPHH B HCKYCCTBE.

[TpuMeHsATh TIONTYYCHHBIC 3HAHUS Ha TMPAKTHKE: aHAU3UPOBATh PEATbHBIC CHTyallud U
NIPHUMCHATH HN3YYCHHBLIC IIOHATUA B mnmponecce IIOUCKa pPeIICHUA MareMaTNn4cCKn
c(OpMyJTUPOBAHHON MPOOIEMbI, MOJCIMPOBATh pPEAbHBIC CHTYalldHd Ha $3bIKE TCOMETPHH,
UCCJIEZIOBATh MOCTPOCHHBIC MOJIEIA C MCIOIB30BAHUEM T€OMETPUUYCCKUX TOHSATHH U TEOPEM,
amrmapara anreOphbl; peniath NpakTHIeCKHUE 3aa4H, CBSI3aHHbIC C HAXOKICHUEM IeOMETPUICCKHUX
BCJINYHH.

3. TemaTnuyeckoe NJIAHUPOBAHUE C Y4eTOM padoueii MporpaMMbl BOCIIUTAHUS

C YKa3zaHMEM KOJIMIECTBA YaC0B, OTBOAUMBIX HAa H3YUYCHUE Ka)l():[Oﬁ TEMBI.

KoauuecTBo yacor
DJIEKTPOHHBIE
Ne | HaummenoBanue o o | Monym (ch P )
> . ndpoBbic
o/ Pa3/IeNoB U TeM % § BOCITUTATEILHOMN Olé afo e .
BaTeJIbHbI
I IPOTPaMMBI S = | E 5 "POTpamMMbl P
< B g ¢ & «llxombHsrii pecypceel
(] jas © o] O
3] 5 o OK»
a S & g &?
Bceepoccuiickuit ypok
bu6mmoreka [IOK
Brenenue B 0€301MacHOCTH
1 10 https://m.edsoo.ru/7f41
CTEPEOMETPUIO IIKOJIbHUKOB B CETH Ee2e
WnTepuer (4 oxTs10ps)
IIpsimble 1
MIJIOCKOCTH B
bu6nunoreka [JOK
MIPOCTPAHCTBE.
2 12 1 https://m.edsoo.ru/7f41
[TapannensHOCTH
5e2e
MPSIMBIX |
IJIOCKOCTEMN
[TepnengukyasspHOCT bubmuoteka [JOK
3 b IPSAMBIX U 12 https://m.edsoo.ru/7f41
IJIOCKOCTEMN 5e2e
Yl Mexay YpoK, MOCBAECHHBIN bubimoreka [IIOK
4 PSIMBIMU U 10 1 [ens Poccuiickon https://m.edsoo.ru/7f41
IIJIOCKOCTSIMHA HAyKU- TOCTUIKEHUS B 5e2e



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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obmactu marematuku (9
beBpas)
bubmmorexa [JOK
MHoTrOorpaHHUKH 11 1 https://m.edsoo.ru/7f
415e2e
OO0BEMBI
9 1
MHOTOTPaHHUKOB
IloBTOpEHUE:
CEUEHUSI, PACCTOSTHUS 4 1
U YTJIBI
OBIIEE KOJIMYECTBO 68 5 0
YACOB IIO ITPOTPAMME
11 KJIACC
HanmenoBan | KonudecTBo yacoB ONEeKTPOHHBIE
No He pasiciioB . o Moaynbs BOCIIUTATENBHON (uudposbie)
/Il | ¥ TEeM ° é . é E ° % nporpaMmsl «1IkonbHBIIH 00pa3oBaTeIbHBI
IIpOTPaMMbI o g 2 QO 8 E © YPOK» € PECypChI
n x & 8= 8 &
Tera Bcepoccuiickuit ypok butmmoreka [IOK
1 . 12 0€301aCHOCTH IIKOJIBLHUKOB B | https://m.edsoo.ru/7
BpaIeHus
part cetu IHTepHET (4 OKTAOPS) f415e2e
bu6nuoreka [IOK
2 OO6BbEMBI TEN 5 1 https://m.edsoo.ru/7
f415e2e
Bexropsl n
KOOpAMHATHI bubmuoreka [IOK
3 B 10 1 https://m.edsoo.ru/7
MPOCTPAHCTB f415e2e
e
IloBTOpCHMHE, Yok, nocBaIieHHLIN JleHb
P P . . a but6mmoreka [IOK
o0o01ieHue, Poccuiickoii Hayku-
4 7 1 https://m.edsoo.ru/7
cHUcTeMaTu3a JTOCTHKCHHS B 00J1aCTH f415026
WS 3HAHUH MareMmatuku (9 hespasis)
OBLLEE
KOJIMYECTBO
YACOB I1O 34 3 0
[TPOTPAMME

Kpumepuu u Hopmbl 0yeHKU 3HaHUl, yMeHUll U Ha8bIK08 06YYauuxcs



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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OueHka yCTHBIX OTBETOB y4allIMXCsl 10 MAaTeMAaTHKe

[Ipu mnpoBeneHHM YCTHOTO ONPOCAa YYWTEIb BBISBISET 3HAHME M TMOHUMAaHHUE YYalluMCs
ydeOHOoro marepuasna. [maBHoe B 3TON NMPOBEpKEe — BBISICHEHNE YPOBHS MBIIUICHUS IIKOJbHUKA!
HACKOJIBKO OH TIOHMMaeT MU YyMeeT OOOCHOBAaTh CBO€ pEIIEHHE, HACKOJIBKO €ro 3HaHUus
OCMBICJICHHbIC, BJIAJEET JIM OH YCTHOM peublo, B TOM 4YHUCJIE MaremMaruyeckod u T.I. [lpu
MIPOBCACHUHN YCTHOI'O OIMPOCAa MOXKHO IMPUACPIKUBATHCA CIACAYIONINUX peKOMeHﬂaHHﬁZ

- BOITPOCHI JIOJIKHBI OBITH KOPPEKTHBIMH, HE JOMYCKAIOLUIUMHU JIByCMBICIEHHOCTH;

- ydamemycsi TOJDKHBI OBITh COOOIEHBI KPUTEPUH BEPHOTO OTBETA (PEIIUTHh C OOBSICHEHHEM,
BOCITPOM3BECTH MPABUIIO, UCTIOJIIb30BAHHOE MPU PEIICHUH U T.II.) U HOPMBbI OLIEHKH;

- BO BpEMA OTBCTA HC CICAYCT HGpGGI/IBaTB ydamerocd, BbICTYIIAaTh JO KOHIA U, IPpHU HAJIUYNU
OIIMOOK, HABOJIAIIUMH BOIIPOCAMH JIaTh BOBMOKHOCTh CAMOMY UX HCIIPABUTh.

OTBeT OLIEHUBACTCS OMMEMKOU «5», €CIIN yJaliics:

- IOJIHOCTBIO PACKPBUI COJEPKaHUE Marepuaia B 00beMe, IPeyCMOTPEHHOM ITPOTrPaMMON;

- M3JIOKWJI MaTepuall IPaMOTHBIM SI3bIKOM B OINPEIEIEHHOM JIOIMYECKOH IOCIe10BaTeIbHOCTH,
TOYHO MCHOIb3Yysl MATEMATUYECKYI0 TEPMUHOJIOTHIO U CHMBOJIHKY;

- IPaBUJILHO BBIIIOJHWII PUCYHKHU, YEPTEXKHU, TPAPUKH, COITyTCTBYIOLUE OTBETY.

- MOKa3aJl yMEHHE WJUIIOCTPUPOBAaTh TEOPETUYECKUE IOJIOKEHUS KOHKPETHBIMU INPUMEpPAMH,
MIPUMEHSTh UX B HOBOH CUTYal[MM IIPU BBIMOJIHEHUH MPAKTUUYECKOTO 3aJaHHUs;

- TIpPOAEMOHCTPUPOBAJI  YCBOEHHE paHEE HU3YyUYEHHBIX CONYTCTBYIOIIMX  BOIIPOCOB,
c(hOpMHPOBAHHOCTb M YCTOMUUBOCTDH UCTIOJIB3YEMbIX YMEHUI U HABBIKOB;

- OTBEYAJl CAMOCTOSTENHHO O€3 HABOISIIMX BOIMPOCOB YYMTENsA. BO3MOXHBI OqHAa — JBE
HETOYHOCTHU TPH OCBEILEHUH BTOPOCTENEHHBIX BOMPOCOB MJIM B BBIKJIAJKAX, KOTOPbIE YUECHUK
JIETKO MCTIPaBUII 110 3aMEYaHUI0 YUUTESL.

OTBeT OLICHUBACTCSI OmMMEmKOU «4», €CI OH YNOBIETBOPSET B OCHOBHOM TpeOOBaHWUAM Ha
OLIEHKY «5», HO IIPH 3TOM UMEET OAMH U3 HEJOCTATKOB:

- B M3JIOKEHUU JOMYIICHBI HEOObIlINE MPO0ebl, HE HCKA3UBIIME MaTeMaTUYECKOE COAepKaHUE
OTBETA;

- JOMyUIeHbl OAMH — JBa HEJO4YeTa IPU OCBEUICHMM OCHOBHOTO CONIEp)KaHHUSA OTBETA,
HCIIPABJICHHBIE 10 3aMEYAHUIO YUUTEIS;

- JlonylieHbl omuOKa Uiy Oosee JBYX HEJOYETOB MPHU OCBEIIEHUU BTOPOCTEIIEHHBIX BOMPOCOB
WM B BBIKJIA/IKaX, JIETKO UCIIPABIECHHBIE 110 3aMEYaHUIO YUUTEIS.

Ommemka «3» CTaBUTCS B CIEIYIOIUX CITydasx:

- HETOJHO WJIM HEIMOCJIEA0BAaTeIbHO PACKPBITO COJEpXKAHWE MarepHaia, HO MOKa3aHo oOIiee
IIOHMMaHKE BONpOCAa M IPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTAaTOYHBbIC JUIsI JAaJbHEHIIEro
YCBOEHHMSI IPOrPAMMHOI0

Marepuaia (onpeneneHHsle « TpeOoBaHUAMHU K MAaTEMAaTU4ECKON IIOATOTOBKE yUaIllUXCs»);

- UMEIIUCh 3aTPyAHEHUS WM JOMYIICHbl OIIMOKU B OIpPENEJICHUN MOHATHH, HCIONB30BAaHUU
MaTeMaTHYeCKOll TEpPMUHOJIOTUHU, YepTeXkaX, BBIKIAJKaX, HCIPABICHHbBIE IOCIE HECKOIBKHX
HaBOJAIIUX BOIPOCOB YUUTES;

- YYEHMK HE CHpaBWICA C NPUMEHEHHEM TEOpPUM B HOBOM CHUTyallud NpPHU BBIIOIHEHUU
IIPAKTUYECKOr0 3a/laHusl, HO BBINOJIHUI 3aJaHMsl 0053aTeIbHOI0 YPOBHS CJIOKHOCTU IO JaHHOU
TEME;

- TPU W3JIOKEHUU TEOPETUYECKOro MaTepHalia BhIABICHA HEZOCTaToYHast C(OPMHPOBAHHOCTH
OCHOBHBIX YMEHUI U HaBBIKOB.

Ommemxka «2» CTaBUTCS B CIEAYIOLIUX CIIydasiX:

- HE PacKpbITO OCHOBHOE COZIEp)KaHUe yueOHOro MaTepHana;

- 0OHapy’)K€HO HE3HAHUE WJIM HEIIOHMMaHWE YYEHMKOM OoJiblIeil Wi Hanbosee BaKHOW 4acTH
yueOHOro MarepHara;
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- JIONYyIICHBI OIIMOKKW B OIPEACICHUH TOHATUN, TPH MCIOJb30BAHUM MaTeMaTHYeCKON
TEPMUHOJIOTUHU, B PUCYHKAaX, YepTexkax WM rpadukax, B BBIKJIAIKAX, KOTOPbIE HE MCIPABICHBI
MOCJI€ HECKOJIBKUX HABOSIINX BOIIPOCOB YUUTEIS.

Ommemkxa «I» cTaBUTCS, €CIIN:

YYCHHUK 0OHApY>KWJI MTOJIHOE He3HAHWE U HEMMOHMMAaHWE M3y4aeMOoro y4eOHOro Marepraa wid He
CMOT OTBETUTH HU Ha OJIMH U3 MMOCTABJIEHHBIX BOIPOCOB M0 U3yYaeMOMY MaTepuay.

OuyenKa RUCObMEHHBIX PAdOm YUauuxca no Mamemamuke

Ommemka «5» CTaBUTCS, €CIIH:

- paboTa BBIMOJIHEHA BEPHO U MOJHOCTBIO;

- B JIOTHYECKUX PACCYXKICHUSIX K 000OCHOBAHHUH PEIICHUS HET MPOOEIIOB M OIITHOOK;

- pelieHHe He COIEPKUT HEBEPHBIX MATeMAaTUYEeCKUX YTBEPXKACHHUN (BO3MOXKHA OHA
HETOYHOCTbh, OMHCKA, HE SBISAIONIASCS CJEICTBUEM HE3HAHUS WU HEMOHHMAaHUA Y4eOHOro
Marepuaa).

Ommemkxa «4» CTaBUTCS, €CIIHU:

- pa0oTa BBINOJHEHA IOJHOCTHIO, HO OOOCHOBAaHHUS ILArOB PELICHUS HEJOCTATOYHBI (eciIu
yMeHHue 000CHOBBIBATH PACCYKICHHS HE SIBISIIOCH CIIEIUATBHBIM 00BEKTOM MTPOBEPKH);

- JIONyIIEHa OJHAa OIIMOKAa WM JABa-TPU HeJ04YeTa B BBIKJIAJIKAaX, PUCYHKax, depTekax WU
rpadukax (eciu 3TH BUJIbI paObOThI HE SIBIISIIUCH CHENMAIBHBIM 00BEKTOM IIPOBEPKN);

- BBIIMOJIHEHO 0€3 HEJJ0YEeTOB HE MEHee ¥4 3aJaHHH.

Ommemkxka «3» CTaBUTCS, €CIIH:

- JOMyHIeHBI OoJiee OAHOW OMMUOKW WM OoJiee TpeX HEAOYECTOB B BBIKIAJKAX, YCPTEIKAX HITU
rpadukax, HO ywamuiics BiaaeeT OoO0sA3aTeNbHBIMH YMEHHSMH IO TMpOBEpIeMON Teme; 0e3
HEJI0OYETOB BBHIMOJIHEHO HE MEHEE TTOJIOBUHBI PAOOTHI.

Ommemka «2» CTaBUTCSI, €CIIH:

- JIOTIYIICHBI CYIIECTBEHHbIE OIMOKHU, MMOKA3aBIINe, YTO yYalIUiics HE BlaJeeT 00sg3aTeIbHbIMU
YMEHUSIMHU 110 TaHHOW TeME B MOJTHOU Mepe;

- IPaBUJIHHO BBIMOJIHEHO MEHEE MOJIOBUHBI PA0OTHI

Ommemkxa «I» cTaBUTCS, €CIIN:
paboTa moKa3aja TOJHOE OTCYTCTBHE Y Yy4Yallerocsi O0s3aTeIbHBIX 3HAHMM W YMEHHMH IO
MIPOBEPSIEMOM TeMe WM 3HAYUTEIbHAS YaCTh pa0OTHI BHITIOTHEHA HE CAMOCTOSITEIIBHO.






