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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 — 11 xnaccoB pa3paborana Ha ocHOBe DeepabHOr0 rocyIapCTBEHHOTO 00pa30BaTEIILHOTO
CTaHAapTa CpPeJHEro oOmero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMH,
IOPEIbABISEMBIX K MaTeMAaTUYeCKOMY OOpa30BaHUIO, U TPAJUIMKA POCCHHCKOTO OOpa30BaHMUS.
Peanmu3anus  mporpamMMbel  00eCHeUMBAET  OBJIAJCHHE  KJIIOYEBHIMH  KOMIETECHIMSMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIEKYIBTYPHOTO, TMYHOCTHOTO ¥ [TO3HABATEIBHOTO PA3BUTHS JINYHOCTH O0YYarOIIIXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxkHocTh yueOHOro Kypca TeoMEeTpUHM Ha YpOBHE CpelHero oOIiero ooOpazoBaHUs
00yCIIOBJIEHa MNPAKTHYECKONW 3HAYMMOCTHIO METANpPEAMETHBIX W MPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO PA3BUTHUSA OOyYaromuXcs, (GOPMHPOBAHUS
(YHKIMOHATIHHOH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3yUYEHHs IPYTUX YYEOHBIX IUCLIUIUIVH.
PazBute y oOyuaromiuxcs NpaBUIIBHBIX MPEACTABICHUM O CYHUIHOCTH M MPOUCXOXKIECHUU
FeOMETPUUECKUX aO0CTpaKIUK, COOTHOIIEHUU PEAIbHOTO U UJCAIbHOTO, XapaKTepe OTpasKeHus
MaTE€MaTU4YeCKONW HAayKOM SIBJIICHUN W IIPOLECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOTO MOJCIMPOBAHHMS B HAyYHOM IIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHHUIO HAyYHOTO MHPOBO33PEHMS YUAIIMXCS, a TaKKe KayecTB
MBILIEHHS], HEOOXOAUMBIX JUIs aAaNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpus siBisieTCsl OAHMM K3 0a30BBIX TIPEIMETOB HA YpPOBHE CPEIHETO OOIIEero
o0pa3oBaHUs, TaK KaK OOECIeYMBAaeT BO3MOXKHOCTh HM3YYECHHs KaK IUCIUIUIMH €CTECTBEHHO-
HAyYHOW HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (OpMUPYyEMOe MpHU H3YyYECHHHM OOYYaroIMMHCS MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKU JIOTUYECKHX YTBEPKIACHUH B XOJI€ pEIICHUS
TEeOMETPUYECKUX 3a/lad, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTOJB3YIOTCS MPHU PELIEHUHM 3a7ady eCTECTBEHHO-HAy4YHOIo IHMKJIAa, B YaCTHOCTH M3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAaeT CYHIECTBEHHYIO pOJb BO BCEX
o0iacTsX JesaTenbHOCTH 4YenoBeka. OpHeHTalusl YeloBeKa BO BPEMEHH W IMPOCTPAHCTBE —
HEO0XO/IMMOE YCIIOBHE €ro COLMAIbHOrO OBITHS, (hopMa OTpaKEHUS OKPYXKAIOIIEro Mupa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO IpeoOpa3oBaHHs  JCHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHAET pa3Hble BUAbI Y4eOHOH U TPy 10BOM
NEeSITeTTbHOCTH, SIBISIETCS OJHUM W3 TPO(ECCHOHANBHO BaKHBIX KAa4eCTB, TOATOMY aKTyalbHa
3aada GOPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBUIHOCTH
00pa3HOr0 MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B IOJTOTOBKE K IPaKTHYECKOH
JEeSITeIbHOCTH 110 MHOTUM HAIPaBJICHUSM.

Ilens ocBOEHUS MporpaMMbl yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM yPOBHE OOyUCHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOIIMXCS Yepe3 0OecleueHHe
BO3MOXXHOCTH MPHUOOPETEHUSI U UCIIOIB30BAHUS CUCTEMATHUYECKUX T'€OMETPHUUECKUX 3HAHUHU U
NecTBUH, crienu(UUHBIX TEOMETPUU, BO3SMOXXHOCTH YCIEITHOTO MPOOKEHHsT 00pa30BaHUs 110
CHEINAIbHOCTSIM, HE CBA3aHHBIM C NMPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[Iporpamma mo reomerpuu Ha ©0a30BOM ypOBHE IMpelHa3Hau€Ha Uig OO0y4aroluxcs
CpeIHEW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENbHBIX 3aTPyAHEHUI Ha YPOBHE OCHOBHOI'O



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecs Ha 6a30BOM YPOBHE JOJKHBI OCBOWTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh N€OMETPHUIO
Oosee riyOOKO, €cli B JalbHEHIIeM BO3HUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSIX B
poecCuOHaNBHOM NeSTebHOCTH.

JlocTiokeHue 1esi OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adamMu OcBoeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIIOTCS:

e (QopmupoBaHUE TMPEACTABICHUS O TIEOMETPHUM KaK YacTU MHUPOBOH KYJIBTYpHl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuE MpEACTABIECHUS O MHOTOTpaHHMKAX M TejJaxX BpallleHUs Kak o
BaXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPYKAIOIIET0 MUPa;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA YEPTEkKaX, MOJENAX U B PEATLHOM MHUDE
MHOTOTPAaHHHKH U TeJla BPaIICHUS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IIPOCTPAHCTBEHHBIX (pUTyD;

e (QopmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOIPAaHHUKAX H
TeJIaX BpaIlleHHs U UX OCHOBHBIMH CBOMCTBaMU;

® OBJAJICHHE AITOPUTMAMH PEIIEHUs OCHOBHBIX THUIIOB 3a7ay; (JOPMUPOBAHHE yMEHHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pacCy X JE€HHS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 3324 ¢ IPAKTUYECKUM COJICpKAHUEM;

® Dpa3BUTHE MHTEJJIEKTYQJIbHBIX W  TBOPYECKMX CcHocoOHocTell — oOywaromumxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENIbCKUX YMEHUN, KPUTUUHOCTH MBIIIIICHHUS;

e (opMmupoBaHHe (PYHKIMOHAIBHOM TPaMOTHOCTH, PENICBAaHTHOM TE€OMETPUU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
peaTbHBIX JKM3HEHHBIX CUTYallUsIX W TpPU W3YYEHUH JPYTUX YYeOHBIX IPEIMETOB,
IPOSIBJIEHUS] 3aBHUCHUMOCTEH M 3aKOHOMEpPHOCTEW, (OpMyJIMpoBaTh HX Ha S3bIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOCHHBIN
reOMETPUYECKUI  ammapaT Julsl pelleHus NpaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
WHTEPIPETHPOBATH U OI[CHUBATH TIOJTYYCHHBIC PE3YIIbTATHL.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCSI BKIIOUEHHUE B KypC CTEPEOMETPUN
B Hayalle €ro U3yuYeHHWs 3aJad, pellaeMblX Ha YPOBHE HWHTYWTHUBHOTO TIO3HAHUS, U
omnpeneN€HHBIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET TNPOTEKaHWE WHTYUTHUBHBIX
MIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMy U3yUEeHHUIO TIPEeIMETA.

[Ipeamourenue OTAAETCS HArIATHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKOU
JnesTeNIbHOCTH. Pa3BuTHE MNpOCTPaHCTBEHHBIX MPEACTAaBICHUM y ydwalmuxcs B Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pellIeHus 3aa4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpHpPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue oOpaza HPOBOAMUTCA C
OTIOPOil Ha HATJISITHOCTH, @ OTIEPHPOBAHNE 00Pa30M — B YCIIOBUSAX OTBJICUEHHS OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNU.

OcHOBHBIE coaepkaTenabHble JuHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsiMble U TIJIOCKOCTH B MPOCTPAHCTBEY», «Tena BpameHus», «BekTopel u
KOOPJAMHATHI B MpoCTpaHcTBe». DopMupoBaHue JOTHUECKUX YMEHUH pacrpeaensieTcss He TOJIbKO



[0 COJACPKATeNIbHBIM JIMHHUSM, HO W MO ToaaM oOOydYeHHsl Ha YpPOBHE CpETHEro OOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUeHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJQJICHUE TI'E€OMETPUYECKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COONIOJICHHEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUSI BKJIIOUAJIUCH B OOLIYI0 CUCTEMY T€OMETPUUYECKUX IPEICTABICHUM 00yJarommXcs,
pactupsisi 1 yriayousis e€, 00pas3yst IpOYHbIe MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hegento B 10 kimacce u 1 yac B Hegeno B 11
KJ1acce, BCero 3a Jipa roga oOyueHus - 102 yueOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMmble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTb, TPOoCcTpaHcTBO. [loHsTHE
00 aKCMOMaTHYE€CKOM MOCTPOCHUH CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUU U CJICJICTBHS U3 HUX.

B3aumHoOe pacrnosiojkeHue IpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOLIUECS, apajlieIbHbIE U
CKpemuBawIuecss npsamsie. llapamnenbHOCTh NPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX NPSIMBIX; MNApaUIeIbHOCTh
OpsIMOM M TJIOCKOCTH. YTJbl C COHANPABICHHBIMH CTOPOHAMM; YTOJI MEXKIY HPSIMBIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuIocKkocTel. [IpocTeiimume mpocTpaHncTBEHHbBIE PUTYpPHI Ha MIIOCKOCTU: TETPAdIP,
KyO, apajijieNienumnea; IoCTPOCHHE CEYCHHIA.

[lepneHaAUKYIIPHOCTE TPSMONM M IJIOCKOCTH:  MEPIEHIUKYJSIPHBIE TMpsSMbIE B
MPOCTPAHCTBE, NPsIMbIE TMapajuiebHBIE M TEPHEHIUKYJSPHbIE K IUJIOCKOCTH, MPHU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISPHOU
IJIOCKOCTH. YTIIbl B MPOCTPAHCTBE: YIOJd MEXKAY HPSAMOM M IUIOCKOCTBIO; ABYTPAHHBIN yroi,
JUHEWHBIN yroJl ABYrpaHHOro yria. [lepneHaukyisp ¥ HaKJIOHHBIC: PACCTOSHUE OT TOYKHU JO
MJIOCKOCTH, PACCTOSTHUE OT MPAMOW 1O IUIOCKOCTH, NPOEKIHs (GUTYPhl HAa IUIOCKOCTb.
[lepneH MKy ISPHOCTD TUIOCKOCTEN: MPU3HAK MMEPIEHIUKYISIPHOCTU ABYX IUI0cKocTel. Teopema
0 TPEX MEePIEeHIUKYIIApPaX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOTrpaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTOTPAaHHUKA, BBITYKIbIE |
HEBBITYKJIbIE MHOTOTPAHHUKHU; pa3BEPTKa MHOrOrpaHHuka. [Ipusma: N-yroiapHas npu3ma; rpaHu
¥ OCHOBaHHUS MPU3MBI; MpsiMasi ¥ HAKJIOHHAS TIPU3MbI; OOKOBas U MOJIHASA MTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsAMOYroJIbHBIN NapajuieNienune] U ero coicrBa. [lupamuaa: N-yromapHas
nupamMuJa, TPaHU W OCHOBAaHHME NUpaMHUAbl; OOKOBas W TOJHAs TMOBEPXHOCTh IMHPAMU/IBI;
npaBuUbHAs W yCEeu€HHAas TMUpaMUa. OJIEMEHThl TPU3MBl W mHpaMuabl. [IpaBuibHBIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMKJIa; MpaBUJIbHAS TPEyrojbHas MUpaMKaa U MPaBUIbHBIN TeTpasap; Ky0. [IpencraBnenue
O TMPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp, MoAeKa’aAp W wuKocadaAp. CedeHHs MpU3MBI U
MAPaAMUJIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOM, IIOCKOCTH.
DJIeMEHThl CAMMETPHUH B TUpaMuax, napauieiaenuneaax, NpaBUuibHbIX MHOTOTPAaHHUKAX.

Brruucienne 351eMEeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 60xoBOi
MOBEPXHOCTH W TIOJTHOW TOBEPXHOCTH MPSMOW MPHU3MBI, ITUIONIAJAh OCHOBAaHMM, Teopema o
OOKOBOHM MOBEPXHOCTH TpsMON mpu3Mbl. [lnomane OGOKOBOM MOBEPXHOCTH M TMOBEPXHOCTHU
MPaBWIBHON MHpaMUAbI, TeopeMa O IUlom@aau yceu€HHoil nupamunabl. [loHsTHE 00 00BEME.
O0BEM TUpamMuIbl, TPU3MEI.

[TogoGubie Tema B mpocTtpaHcTBe. COOTHOIICHHS MEXAY IUIOMAIIMUA TMOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.



11 KUIIACC

Tesa BpalieHus

[lwmHapuYeckass MOBEPXHOCTh, 00pasymoliue IIMHAPUYECKON TOBEPXHOCTH, OCh
LWIMHAPUYECKON MOBepXHOCTH. L{MIuHIp: ocHOBaHUA U OOKOBas MOBEPXHOCTb, 00Opasyromas u
0Cb; IUIOIAAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, OOpa3ylolne KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KOHyc: OCHOBaHME M BepUIMHA, 00pa3ymoomas W OCh; IJIONIAIb
OOKOBOW M IOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3yrolliue M BbICOTA; OCHOBaHMS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: ueHtp, paaudyc, AWaMeTp; IUIOMIAJL IMOBEPXHOCTH cdepsl. Bzammnoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BEpTka MIMHAPa U KOHYyCA.

KomOuHanmu Tten BpalleHuss U MHOTOIPAaHHUKOB. MHOIOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Torsitie 00 o0béMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
OpSAMOYTOJIBHOTO Napajuienenunena u ciaeactsus u3 He€. O0bEM LmmMHApa, KoHyca. O0bEM
11apa 1 miomaab chepsl.

[TonoGubie Tenma B mpoctpaHcTBe. COOTHOUICHHS MEXAY IUIOMANIMU TTOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

Ceuennss uMAMHIpa (MApalieIbHO U MEPHEeHAMKYJSIPHO OCH), CEYEHHMs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/AIIee Yepe3 BepIINHY ), CEUeHHUS I1apa.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocTy U B mpocTpancTBe. ClokeHue U BBIYUTaHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpPa Ha uuncio. PasnoxeHue BekTOpa MO TpEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3anay, CBI3aHHBIX ¢ IPUMEHEHUEM IIPABWII JEMCTBHUI C BEKTOPAMH.
IIpssMoyronbHas cucrema KOOpAHMHAT B mpocTpaHcTtBe. Koopaumnarsl Bektopa. Ilpocreimme
3a7layl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalipHOE NpPOU3BEICHHE BEKTOPOB.
Bbruncnenue yrioB Mexay NpsMBIMHA U IJIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ NpU
pEILIEHNN TEOMETPUYECKUX 3a/1ad.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTepU3yIOTCH:

I'paxxnaHckoe BocnuTanmue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBa, MPEACTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TIpakJaHCKOTO oOIiecTBa
(BBIOOpBI, OMpOCHI M TIp.), YMEHHEM B3aMMOJEIHCTBOBATH C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIHSIMHU ¥ HA3HAYCHUEM.

IHaTpuoTHyeckoe BocIMTaAHUE:

c(hOpMHUPOBAHHOCTBHIO POCCUICKON IPpaXKAAHCKOW MACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOALIEMY pOCCUHCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCUMCKON MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
TOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUN HAayKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJAa B IMOCTPOEHUE
yYCTOMUMBOTO OYIyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM  OTHOLIEHHWEM K MHpPY, BKJIIOYas OCTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peHIeHUH, pacCyXIeHUH; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTHYeCKHEe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (usmdeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBHUTEIHHON
JESITENIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K PazIMUHBIM
chepam npodhecCHOHATLHON AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHHUIO U
caM0o00pa30BaHUIO Ha MPOTSIKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
pElIeHNN IPAKTUYECKUX 33/1a4 MaTeMaTHUYeCKOM HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO HKOJIOTMUYECKOW KYyJIbTYphl, NMOHUMAHHEM BIUSHUS COIMAIBHO-
SKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HAHUEM
NI00aNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUeHTalue Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3a7ad B 00JIacTU OKpY’Kalouleil cpespl, MIaHUPOBaHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIECTBUI JJIs1 OKPYKAIOIIEH CPeIbl.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAaHHEM MaTeMaTHYecKOW HayKu Kak chepsl
YeJI0OBEUYECKON JESTENbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH I Pa3BUTHUS LIMBUIIM3ALINU;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTeMaTU4YECKOW KyJIbTYpPOH KAaK CPEACTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOCKTHYIO M  HCCIENOBATEIBCKYIO JIEATEIbHOCTD
WHAUBUYAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOECHUS POrpaMMbl yueOHOro npeamera «MaTtemaTtukay
XapaKTepU3yIOTCSl  OBIAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCBUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCATbHLIMU — Pe2yNsMmUGHbIMU
oelicmeusmu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUupa,
npuMeHeHUe 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

Ba3oBble Jioruueckue eiicTBUA:

® BBIBIATH M XapaKTepU30BaTh CYLIECCTBEHHbIC MPU3HAKU MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIY MOHATUAMH; (HOPMYIHUPOBATH OMpEIENICHUs TMOHATUM;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 00001IeHNUs
Y CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHHHMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIABIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUUS B (haKTax,
JAHHBIX, HAONIONEHUSX W YTBEPXKACHUSAX; IpemiaraTb KPUTEPUU JJIsi BBISBICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlefaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITETILHO JJOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsMble
U OT TMPOTUBHOTO), BBICTPAWBATh ApPTYMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHUS U BBIBOIBI;

e BbIOMpaTh cnocob penieHus y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YYETOM CaMOCTOSTENBHO BBIICTICHHBIX
KpUTEPUEB).

ba3oBble ucciienoBarejbCKue 1eHCTBHA:

® UCMOJb30BATh  BONPOCHl  KAaK  HCCIEAOBAaTENbCKUH  WMHCTPYMEHT  IO3HAHUS;
(dopMyIMpOBaTH BOMPOCH], (PUKCHUPYIOIIME MPOTHUBOpEUHE, MPpOodIeMy, YCTaHABIUBATh
UCKOMOE U JaHHOe, (OPMHUPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3UILHUIO,
MHEHHE;

® TMPOBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0OBAaHUE II0
YCTaHOBJICHUIO OCOOEHHOCTEHl MaTeMaTU4yecKoro oOBbeKTa, SBJICHHs, Mpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXAy 00bEKTaMU, IBICHUSIMHU, IIPOLIECCAMU;

® CaMOCTOATENIBHO  (opMynupoBaTh O00OOIIEHHMS H  BBIBOJABI IO  pe3ylibTaTam
NPOBEANEHHOTO HAOIIOCHNS, UCCIICAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ unopmanmeii:

BBIABIIATH AeDUIIUTHI UHPOPMALIUH, TAaHHBIX, HEOOXOIUMBIX JUISI OTBETa Ha BOMPOC U
JUIsl pELIEHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTypUpOBaThb HMH(OpPMAIMIO, NPEACTaBIATh €€ B Ppa3Iu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHPOPMAIMU IO CaMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmupoeanHoCcms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0wmenue:

BOCIIPUHHUMATh U (pOPMYIHPOBATh CYXKICHUS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX H
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTy4EHHBIH Pe3yJIbTar;

B X07/1¢ 00CYKJICHUS 33]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMON TeMbI, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKAa3bIBaTb HACHU, HANCICHHLIC Ha TIOMCK PCIICHHA,
COIIOCTABJIAATb CBOU CYXKIACHUA C CYXIACHUAMU APYTUX YYACTHHUKOB OUajora,
0oOHapy’KUBaTh Pa3IMune U CXOJCTBO MO3ULUI; B KOPPEKTHOH (opme (hopMyIHpoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

NPECTaBIIATh PEe3yJIbTAaThl PELICHUS 3a]auu, SKCIIEPUMEHTA, UCCIIEAOBAaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € y4€TOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHn4ecTBoO:

MOHUMATh M HMCMOJh30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBUAYAIbHON pabOTHI
MpU  peleHnH YYeOHBIX 3a7ad; MPUHUMATHh II€JIb COBMECTHOW JESATEIHHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenenarTh BHIBI padoT,
JIOTOBApUBATHCA, OOCYXJIaTh MpoILecC W pe3ylbTaT paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JIOJIEH;

y4acTBOBATh B TPYMIOBBIX opMax paboThl (00Cy aeHUS, 0OMEH MHEHUN, «MO3TOBBIC
ITYPMBI» W HWHBIE); BBHINIOJHATh CBOK YacTh pabOThl W KOOPJAMHHPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OIICHUBATh Ka4e€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHMOICHCTBHSI.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3amnus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 33]]a4H, BBIOUPATh CIOCO0 PELIeHHUs C y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApPUAHTHI pEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BIAJCTh HABBIKAMM I103HABATEIbHONW pedieKcud Kak OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENbHBIX IPOLIECCOB, MX Pe3yJbTaTOB; BIAJAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yJibTaTa pPELIEHUS MaTeMaTHYeCKON
3a/1a4i;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3aJaud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HAJICHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCJIOBUAM, OOBSCHATH HPUYUHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KUIACC

OrniepupoBaTh NOHATUSAMU: TOYKA, MPSMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPU PEIICHUU T€OMETPUYECKUX
3ajad.

OnepupoBaTh MNOHATHUSIMU: TAPAUIETBHOCTh M MNEPHIEHIAUKYIAPHOCTh MPSAMBIX U
IJIOCKOCTEM.

KnaccuduiupoBars B3auMHOE pacloioKeHUE MPSIMBIX U TIIOCKOCTEH B MPOCTPAHCTRE.

OnepupoBaTh TOHATUSMHU: JIBYTPaHHBIM Yroj, TpaHU JABYTPAaHHOTO yria, pedpo
JIBYT'PAaHHOIO yIJIa; JUHEHHBIN YroJl JBYTPaHHOIO yria; TpaaycHas Mepa IByTPaHHOTO YIJIa.

OrnepupoBaTh MOHSATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIIbI MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHUKOB (MHMpaMUAa; MpPU3Ma, MPSMOYTOIbHBIN
napanjenenunen, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS [UIs  KjacCUUKAIUU
(BBIMMyKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHWKHW; TpPaBUJIbHBIE MHOTOTPAHHUKH; TpPSIMbIE U
HAKJIOHHBIE MPU3MBI, TapaJUICICIUIIEIbI).

OrnepupoBaTh NOHATHAMU: CEKYLIas MIIOCKOCTh, CEYUEHNE MHOTOTPAHHUKOB.

OOBSACHATH MPUHITUATIBI TOCTPOCHUS CEYCHHH, HCTIONB3YSI METOJ] CJICIOB.

CtpouTh CeUYeHHs] MHOTOTPAHHUKOB METOJOM CJIE/IOB, BBITIOJHSTH (BBIHOCHBIE) TUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHHU3Y.

Pemarp 3amaun Ha HaxOXACHHE TEOMETPUYECKUX BEIMYMH MO oOpaslnaM WiId
aqropuTMaM, TPHUMEHSS HW3BECTHBIE AHAIMTHYECKHE METOJIBl TPH PEIIEHWH CTaHIAPTHBIX
MaTeMaTUYeCKUX 3a7ad Ha BBIUYMCICHUE PACCTOSIHUN MEXAY IBYMS TOYKaMH, OT TOUYKH JO
MPSIMOH, OT TOYKH JI0 TIIOCKOCTH, MEXKIY CKPEIIUBAOIITUMUCS TTPSIMBIMH.

Pemarp 3amaun Ha HaxOXACHHE TEOMETPUYECKUX BEIMYMH MO oOpaslnaM WiId
aIropuT™MaM, NPUMEHSS H3BECTHBIE AHATUTHYECKHUE METOAbl MPHU PEIICHUH CTaHAAPTHBIX
MaTeMaTUYeCKUX 3a/7a4 Ha BBIYHUCICHHE YTJIOB MEXAY CKPEIIUBAIOLIUMUCS MPSIMBIMH, MEXIY
IPSIMOM U TJIOCKOCTBIO, MY TUIOCKOCTSIMH, TBYTPAHHBIX YIJIOB.

Brerancnsats 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
NpuUMEHEHHEeM (OpPMYJ; BBIUUCIATH COOTHOIICHUS MEXKIY IUIOMAASIMHU TMOBEPXHOCTEH,
00bEMaMK TOJJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh MOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IEHTP, OChb M IJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatpb, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAILIUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX PHUrypax, MPEACTABICHHYIO Ha YePTEkKax U PUCYHKAX.

[lpuMeHsATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgararomux HECKOJIBKO IMaroB pCIICHHA, C€CJIW YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEUIINE MPOrpaMMHBIE CPEACTBA U 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHbIC 3HAHHMS Ha MPAKTHKE: aHAJIM3MPOBATh peajbHbIC CUTyallud U
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyJIMpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HCIIOJIb30BAHHEM I'€OMETPHUUCCKUX MOHSATHH M TEOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXOKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIACC

OmnepupoBatb MOHSITUSIMHU: HUIHHpUYECKast MOBEPXHOCTb, oOpazyromiue
[WIMHIPUYECKON OBEPXHOCTH; IHIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoe KOHMYECKON
MTOBEPXHOCTH, KOHYC; CeprUuecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, cdhepa u 1map).

OOBSICHATH CIIOCOOBI MOTyUEHUs TEJl BpaIlleHUS.

KnaccuduiupoBaTs B3auMHOE pacroioKeHue cepbl U MI0CKOCTH.

OHGpHpOBaTB IIOHATUAMMU. HI&pOBOﬁ CEIrMCHT, OCHOBaHHUEC CEIMEHTA, BbBICOTA CEIMCHTA,
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Boeruncnsate 00bEMBI U TUIOMIAU TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npUMEeHEeHHEeM (hOpMYII.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHHMK, BIMCAHHBIA B cdepy M OMHCAHHBIN OKOJIO
chepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WUJTH TEJIO BPAIICHHUS.

BBI4ucnaTe COOTHOILIECHUS MEXKIY IUIOMIAASMHU MOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N3o00paxarh u3yyaemble (UIYphl OT PYKH M C NPUMEHEHHEM MPOCTHIX UYEPTEKHBIX
HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIIOCKUE YEPTEXKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ
CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHsI T BPAIICHHUSI.

W3Brekatb, UHTEPIPETUPOBATH U NMPEOOPa30BBIBATE MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX Urypax, MpeACTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

Brimonaars I[CﬁCTBPISI CJIOKCHUA BCKTOPOB, BLIUYUTAHUA BCKTOPOB U YMHOXKXCHUS BCKTOpaA
Ha YHCI0, OOBICHATh, KAKUMH CBOMCTBAMM OHHU 00JIaJaloT.

[TpuMeHsTh paBUIIO Napaieienunea.



OnepupoBaTh MOHATHAMH: JCKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOPAMH, CKaIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB W IPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPaMH,
CKaJISIPHOE TIPOU3BE/ICHUE, PACKIIAIBIBATE BEKTOP 10 JIBYM HEKOJUTHHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIIuX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NMPUMEHEHHS 3aJaHbl B SBHOW
dbopwme.

Pematp mpocreiinme reoMeTpuuecKre 3a1a9d Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3agaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TFCOMETPUYCCKUX BEIIMYHMH MO 00pa3liaM WM aJIFOPUTMaM, MPUMEHSISI U3BECTHBIC METOJbI MPH
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHINE MPOTPAMMHEIC CPEJICTBA H JIICKTPOHHO-KOMMYHHKAIIHOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

[lpuBoUTH TPUMEpPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHTYaIlUU U
OPUMEHATh  HM3YYCHHBIC TOHSTHUS B  MPOIECCe IOMCKA  PEIICHUS  MaTeMaTHYECKU
chopMynUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEaTbHbIE CHUTYyallMd Ha S3bIKE TE€OMETPHH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJETH C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOpeEM,
amnmapara aJreOpsl; peniaTh MPaKTHICCKUE 3a1a9H, CBI3aHHBIC ¢ HAXOXJICHHEM IeOMETPHYSCKHIX
BEJIMYKH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KosaunuyectBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM
Kourposbubie IIpakTHyeckue
n/n MPOrpamMmbl Bcero
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10
[IpsiMbI€ ¥ TUIOCKOCTH B
2 npoctpanctse. [lapamiensHOCTh 12 1
MPSIMBIX U IJIOCKOCTEH
3 [eprieHAUKYISIPHOCTH MPSIMBIX U 12
IIJIOCKOCTEMN
4 VYTIbl MEXKAY IPSIMBIMU U 10 1
IJIOCKOCTSIMU
MHoOTrOorpaHHUKH 11 1
O0bEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: ceueHwUsl, pacCTOSHUS 4 1
U YTJIbI
OBIIEE KOJIMYECTBO YACOB I1O0 68 5 0

I[TPOTPAMME




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeEM

KoaunuyecTBO 4acoB

Ne i/ Kontpouabnsie IIpakTnyeckue
MPOrpaMMsbl Bcero
padoThI padoThI
Tena Bpaienus 12
O0bEMBI TEN 5 1
BexTops! 1 KoopMHATHI B 10 1
IIPOCTPAHCTBE
[ToBTOpeHwue, O606H16HI:I€, 7 1
CUCTEMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anre6pa v HavyaJla MaTeMaTuueckoro ananusa, 10-11 kmaccel/ Anumos I1LA.,
Komsarun FO.M., TkaueBa M.B. u apyrue, AKIimoHepHoe 00II1eCTBO
«3natensctBO «IIpocBenieHre»

* MaTteMaruka: anredpa v Hadajia MaTEMaTUYECKOTO aHaIu3a, FEOMETPHSI.
['eometpus, 10-11 knaccwl/ Atanacss JI.C., Byty3os B.®., Kagomues C.b. u

npyrue, AkunonepHoe oomiectBo «M3narensctBo «IIpocBeiieHne»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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