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11 KIIACC

IosicHUTENLHAA 3aNNCKA

PabGouass mporpamma yuebHOro kypca «['eomerpusi» 0a30BOro YpOBHS JJs
obyuaromuxcst 10 —11 xkmaccoB pa3paboraHa Ha ocHOBe DenepalibHOTO
rocyJapCTBEHHOr0 00pa30BaTENbHOTO CTaHIapTa CPeJHEro ooIiero oOpa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUMN, MPEABABISIEMBIX K MAaTeMAaTHUYECKOMY
o0Opa3oBaHMIO, W TPaJAULMNA pOCCHiicKOoro oOpa3oBaHMs. Peanusanus mporpaMMel
o0ecreunBaeT OBIAICHUE KIIOUEBBIMUA KOMIIETCHIIMSIMH, COCTABIISIOIUMHU OCHOBY IS
CaMOpa3BUTHSA W HEMPEPHIBHOTO OOpa30BaHMsI, LEIOCTHOCTh OOIIEKYIbTYPHOTO,
JUYHOCTHOTO ¥ TIO3HABATEILHOTO PA3BUTHSI IMYHOCTH O0YUAIOIIUXCSI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reoMeTpuH Ha YPOBHE CpEJHEro oOmiero oopa3zoBaHUs
oOyClIOBIIeHa TIPAKTUYECKONH 3HAYUMOCTBIO METANPEAMETHBIX H  IMPEAMETHBIX
pe3ynbTaTOB OO0ydYeHHWS TEOMETPUHM B HAMpaBJIECHWW JIMYHOCTHOTO Pa3BUTHUSA
oOyuaroruxcsi, (GopmMupoBaHus (QYHKIIMOHAIBHOW MaTEMaTUYECKOW TPaMOTHOCTH,
U3YUYCHHUS JPYTUX YYEOHBIX NUCHUUILIMH. Pa3zButhe y 0O0y4aromuxcs TpaBUIbHBIX
NPEICTAaBICHUNH O CYIIHOCTH M TPOUCXOKIACHUM TEeOMETPUUECKUX aOCTpaKIIMid,
COOTHOIICHUH PEAJbHOTO WM HJCAIBHOTO, XapaKTepe OTPaKEHUS MaTeMaTUYeCKOM
HAYKOW SIBIICHUI M MPOLIECCOB PEATBHOTO MHUPA, MECTE TEOMETPHH B CUCTEME HayK U
pOJIM MaTEMaTHUYECKOTO MOJICIUPOBAHUS B HAyYHOM T[IO3HAHUM U B TPAKTHKE
croco0cTBYeT (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, @ TAKKE KaUueCTB
MBIIIICHUS, HEOOXOMMBIX JIJIS aJanTalliid B COBPEMEHHOM OOIIIECTBE.

['eomerpust sBAsieTCSs OMHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO

o0111ero 00pa3oBaHusl, TaK Kak 00eCriedYMBaeT BO3MOKHOCTh U3YYEHUS KaK JUCIUTUINH
€CTECTBEHHO-HAYYHOU HAMpPaBJICHHOCTH, TAK U TYMaHUTAPHOM.
Jlornyeckoe mbliIeHUE, GOPMUPYEMOE TIPU U3YyUYECHUHU O0YYaIONTUMUCS TTOHSTUHHBIX
OCHOB T'€OMETPHH M TIOCTPOCHHUH IIETOYKH JIOTHYCCKUX YTBEPKIACHUIN B X0JI€ PEIICHUS
TCOMETPUYECKUX  3aJad, YMEHHWE BBIABATATh M  ONPOBEPraTh  THIOTE3BI
HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEUISHUH 3a]]a4 €CTEeCTBEHHO-HAYYHOTO HKIIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0JacTax JAeATeIbHOCTH denoBeka. OpHeHTanus dYeloBeKa BO BpPEMEHH W
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €r0 COLMAIbHOrO OBITUS, (hOpMa OTPAKEHUS
OKPYXKAIOIIET0 MHpPA, YCIOBUE YCICIIHOTO MO3HAHUS U aKTHBHOTO MPeoOpa3oBaHUS
nercTBuTenbHOCTH. OmnepupoBaHWE MPOCTPAHCTBEHHBIMU oOOpa3zaMu OOBETUHSET
pasHble BHIbI Y4YEOHOM W TPYMOBOH JACATCIBHOCTH, SBISCTCS OIHUM U3
po(heCCHOHATBFHO Ba)KHBIX KadecTB, MOSTOMY aKTyalbHa 3a7ada (OpMHUpPOBAHUS Y
oOydaromuxcsi MPOCTPAHCTBEHHOTO MBINUICHUS] KaK pPa3HOBUAHOCTH 00Opa3HOTO



MBIIIJICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TMOATOTOBKE K MPAKTHUYECKON
JESITeIbHOCTH 110 MHOTHM HaIlPaBJICHUSM.

Leabp ocBoeHusi mporpammbl ydeOHOro kypca «['eomeTrpus» Ha 06a30BOM
ypoBHE 00yuyeHusi — oOmieoOpa3zoBaTelbHOE U OOIIEKYJIBTYpHOE pPa3BUTHE
oOyyaronuxcsi yepe3 obecredyeHrue BO3MOXKHOCTH MPUOOPETEHUS] W MCIOJIb30BaHUS
CUCTEeMAaTUYECKUX T€OMETPUYECKHX 3HAHUW U JNEUCTBUH, CIEHM(PUUHBIX T€OMETPUH,
BO3MOXXHOCTH YCIICITHOTO TPOAOJDKEHUS O0pa30BaHUSA MO CIELUUATBHOCTSIM, HE
CBSI3aHHBIM C NMPUKIIAHBIM HCIIOIb30BAHUEM T'€OMETPUH.

[Iporpamma 10 reoMeTpud Ha 0a30BOM YpPOBHE Tpe/Ha3Ha4YeHA IS
oOydJaronuxcsi CpeIHeN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyAHEHUN Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHus. Takum oOpazoM, oOydaroniuecss Ha 6a30BOM
YpOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYeCKHE YMEHHUS, CBS3aHHBIE CO
CHeU(PUKON T€eOMETpUHM U HEOOXOIUMBIE NJIsi *KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3YUYUTh T€OMETPUIO OoJiee TIy0oKo, eciu B
JalbHEHIIIEeM  BO3HUKHET HEOOXOJUMOCTb B  TEOMETPUYECKUX  3HAHUSAX B
PO ECCUOHATIBHOM ESITEIbHOCTH.

JlocTkeHHe 1ed  OCBOEHHS IPOrpaMmbl  OOECIEYMBAETCA  PELIEHUEM
COOTBETCTBYIOIIMX 3adad. IIpumopureTHBIMM 3ala4aMM  OCBOEHHSI Kypca
«I'eomeTpumn» Ha 6a30BoM ypoBHe B 10—11 ki1accax BJIAKOTCH:

e (opMupoBaHHE MPEACTABICHUS O TEOMETPUH KaK YaCTH MHUPOBOU KYJIbTYPHI U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE NpPE/CTABICHNS 0 MHOTOTPAHHUKAX U TEJIaX BpAIICHHUS Kak O
BOKHEUIITNX MAaTEMATHYECKUX MOJECIISIX, MO3BOJISIOMIUX OMUCHIBATh U U3y4aTh
pa3HbI€ SABJICHUS OKPY>KAIOILIEr0 MUPAa;

e (opmupoBaHHE YMEHHUS PAcIO3HABATh HA YEPTEk,aX, MOJAEIAX M B peaTbHOM
MHUpPE MHOTOTPAaHHUKH U TeJla BPalllCHUS;

e OBJAJICHUE METOJAMM pEIIEHUs 3a7ad Ha IOCTPOEHUS Ha H300paKeHMSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (dopmupoBaHHE yMEHHS  OMNEPUPOBATH  OCHOBHBIMU  TOHATHUSMH O
MHOTOTpaHHHUKAX U TEJIaX BPAILEHUS U UX OCHOBHBIMU CBOMCTBaMH,

e OBJAJICHUE ANTOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a7ad; (OpMHUPOBAHHE
YMEHHSI TPOBOAMTH HECIIOXKHbBIE JOKAa3aTEeNbHbIE PACCYXJCHHUS B XOJHE
pEIICHUsI CTEPEOMETPUUECKUX 3a/1a4 U 33]1a4 C MIPAKTUUYECKUM COJIEP)KaHUEM;

e pa3BUTHE WHTEIUICKTYalIbHBIX M TBOPUYECKHUX CIOCOOHOCTEW yMEHUH,
KPUTUIHOCTH MBITIUICHHUSI,

e (dopmupoBaHue (PYHKIMOHAIBHON TPaMOTHOCTH, PEJIECBAaHTHONW TI'€OMETpPHUU:
yYMEHHE Paclo3HaBaTh MPOSBICHHUS T'€OMETPUUECKUX IMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaTbHBIX >KU3HEHHBIX CUTYyaIlUsX W TPH U3YYCHUH
ApyTUX  y4eOHBIX  MPEAMETOB,  TPOSBICHUS  3aBUCUMOCTEH U



3aKOHOMEPHOCTEH, (POpPMYIMpPOBaTH MX Ha S3bIKE T€OMETPUH M CO3/1aBaTh
r€OMETPUYECKUE MOJEIIH, TPUMEHATh OCBOCHHBI I'€OMETPUUYECKUN armapaT
JUISL PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3a/lady, WHTEPIPETUPOBATH U
OIICHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

OTnuuuTEeNnbHON OCOOCHHOCTBIO MPOTPaMMBbl  SIBJISETCS BKJIIOYEHHE B KypC
CTEPEOMETPUU B HAyaje €ro M3y4dyeHus 3ajlay, periaeMblX Ha YpPOBHE MHTYUTHUBHOIO
MO3HAHUS, W ONpeAenEHHBIM O00pa3oM oOpraHu3oBaHHas paboTa HaJg HHUMH, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTHYECKOTO W IPOCTPAHCTBEHHOTO  MBIILICHUS,
CTUMYJUPYET MPOTEKAHUE WHTYUTUBHBIX IPOLECCOB, MOTUBUPYET K NAJIBHEUIIEMY
U3YUYEHHUIO ITPEAMETA.

[Ipeanourenue OTHAETCA HATISAHO-KOHCTPYKTUBHOMY METONYy OOYy4YEHHs, TO
€CTh TEOPETHYECKHE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IMPEAMETHO-
NPAaKTUYECKON JIeATEIbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4Yaluxcsi B Kypce CTEPEOMETPUM ITPOBOJAUTCS 3a CYET PEIICHMs 3a]ad Ha CO3JaHue
MPOCTPAHCTBEHHBIX O0pa3oB M 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Coznanue oOpaza MPOBOJAUTCS C ONOPOI HAa HATJISAHOCTh, 4 OIIEPUPOBAHUE
o0pa3oM — B YCIIOBUSAX OTBJEYEHHUS OT HAIJISIHOCTH, MBICIEHHOIO MU3MEHEHHS €ro
UCXOJHOTO COJIEPKAHUS.

OcHoOBHBIE coziepxkaTeiabHble JUHUU Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsmble U MIOCKOCTH B HPOCTPAHCTBE», «Tena BpalleHHs»,
«BeKTopsl M KOOPAMHATBHI B IPOCTPAHCTBE». POPMHUPOBAHUE JIOTUUECKUX YMEHHUHI
pacrpenesnsercs He TOJIBKO M0 CoJIep KaTeNIbHbIM JIMHUSAM, HO U 10 T0/1aM 00y4YeHHUs Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHus.

Copepxanve 00pa3oBaHusl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OCBOEHHUS  paboueil mporpaMmbl, pacOpeAci€HHbIM IO TojJaM  OOy4eHus,
CTPYKTYPUPOBAHO TAKUM 0Opa30M, 4TOOBI OBJIAJIEHUE F€OMETPUUECKUMH MOHSITHSIMU
M HaBBIKAMHU OCYILIECTBIISUIOCH MOCJIENOBATEIBHO U MOCTYNATEeNbHO, C COOI0CHHUEM
MPUHITMIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOUAIUCH B OOIIYI0 CUCTEMY
r€OMETPUYECKUX MPEACTABICHUN 00ydarouuxcs, paciupss U yrayonssa e€, oopasys
MIPOYHBIC MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yueHune reomerpum oTBOAMTCS 2 4yaca B Henento B 10 kimacce u 2 yaca B
Hezeno B 11 kiacce, Bcero 3a J1Ba roja o0y4yeHus - 136 yueOHbIX yaca.



COIEPKAHUE YYEBHOTI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATUSL ~ cTepeoMeTpu. Touka, TmpsiMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCHMOMAaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacnonokeHne NpsMbIX B TIPOCTPAHCTBE: IEPECEKAIOIIUECS,
IapajulesibHble M CKpeluBaromuecs npsamele. [lapaminensHOCTs IPAMBIX U
IUIOCKOCTEW B IIPOCTPAHCTBE: IApajUICNIbHBIE NPSMBIE B NPOCTPAHCTBE;
[1apaJuIeIbHOCTD TPEX MPAMBIX; MapAJLIEIBHOCTD NPSIMOU U IIJIOCKOCTU. Y TJIBI
C COHAIPABJIICHHBIMU CTOPOHAMHM; YIOJl MEXAY IPSAMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTP  IUIOCKOCTEM:  MApAJUIENbHBIE  IUIOCKOCTH;  CBOWCTBA
napajuie’bHbIX MIockocTed. Ilpocreiiine npocTpaHcTBEHHbIE (UIYpHI Ha
IJIOCKOCTH: TETpa’Ap, KyO, MapajuieNenuie]; HOCTPOEHUE CEUCHHI.
IleprieHIMKYIAPHOCT NIPSAMOM U IUIOCKOCTH: IEPIECHIUKYJIAPHBIE NPSMbBIE B
IIPOCTPAHCTBE, NPSAMBIC MapaJUICIbHbIE U NEPIEHAUKYIISAPHBIE K IUIOCKOCTH,
MIPU3HAK TEPIEHANKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpPEMaA O MIPSIMOMN
MIEPIICHIUKYJISIPHOU TIJIOCKOCTU. YTJIbI B IPOCTPAHCTBE: YOI MEXKAY NPAMOU
U IUIOCKOCTBIO; JABYIPAHHBIA yIOJI, JMHEWHBIM YroJ JBYTPAHHOIO YyIJIa.
IleprieHAMKYJISIp W HAKIOHHBIE: PACCTOSHUE OT TOYKHA J0 IUJIOCKOCTH,
paccTosiHue OT MPSMOM 10 TMJIOCKOCTH, MPOEKIHS (PUIypbl Ha IUIOCKOCTb.
[leprieHIUKYISPHOCTh IIJIOCKOCTEW: NPU3HAK NEPHEHAUKYISIPHOCTH JBYX
mrockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHoOrorpaHHuKH

IIoHATHE MHOTOTpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PDAHHHUKA, BBIIYKJIBbIC
Y HEBBINYKJIBIE MHOTOIPDAHHUKH; pa3BEPTKa MHoOrorpaHHuka. [Ipusma: n-
YIrOJIbHAas NpU3Ma; TPaHU M OCHOBAHUS NPU3MBI, MNpsAMas W HAKIOHHAs
NpU3Mbl; OOKOBas W TMOJHAsT NOBEPXHOCTh Npu3Mbl. [lapannenenunen,
MPAMOYTOJIbHBIN Tapajulesienune] 1 ero cBoucrsa. [lupamunga: n-yronapHas
nUpaMuJia, TpaH U OCHOBAHME MUPAMMUJIBI; OOKOBAsk M MOJIHAsI OBEPXHOCTD
NVMpaMUJIbl; MPAaBUJIbHAA M YCEYEHHAs NMHUPAMHUIA. OJEMEHTBHl NPU3MBI H
nupaMubl.  IIpaBuibHBIE ~ MHOTOTpaHHUKH:  TOHSATHE  IPABWIBHOTO
MHOTOTPaHHMKA; NMPaBWIbHAS MPU3Ma U MPaBUJIbHAS MUPaMUJA; IpaBUIIbHAS
TpeyrojibHas MUpaMUAa U MpaBWIbHBIN TeTpadnp; kyO. IlpencraBienue o
NPAaBUJIbHBIX MHOTOIPAHHUKAX: OKTadIp, AOAECKadap U ukocadap. CeueHus
PU3MBI U IUPAMUBIL.

CummMmeTpus B NPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, NPSIMOM,
IUIOCKOCTH. ODJIEMEHTBl CHUMMETPUM B MNHpPaMUJAX, MapajuieJenunenax,
IIPAaBUJIBHBIX MHOI'OTPAHHUKAX.



Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: péOpa, auaroHanu, yrisl. [lmomans
OOKOBOIl TOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSAMOM MPHU3MBI, IUIOIIATh
OCHOBaHHU#, TeopemMa O OOKOBOI MOBEPXHOCTH MpsiMo mpusmbl. [lmomanb
OOKOBOI TOBEPXHOCTH M TOBEPXHOCTH MPABUIIBHOW MUPAMHIbI, TEOpeMa O
TUIOIIAIN YCEUYEHHOU MTUPAMUJIBL..

[lonobuble Tena B mpoctpaHcTBe. COOTHOIIEHMS MEXIY — IUIOIIAIAMU
ITIOBEPXHOCTEN.

BekTopsl B mpocTpaHcTBe.

Bekrop Ha muiockoctd ¥ B mpocTpaHcTBe. CIIOKEHHWE M BBIYMTAHHE BEKTOPOB.
YMHOkEHUE BEKTOpa Ha 4ynciio. KomiuianapHsle BekTopa. PasiioxxeHue BekTopa 1o
TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuiio mapamienenunena. Pemenue 3anad,
CBSI3aHHBIX C IPUMEHEHHUEM IIPaBUJI JEUCTBUM C BEKTOPAMH.

11 KIIACC

Tesa Bpamenus

[Hunuuapuyueckass MOBEPXHOCTh, 00pa3yoIIMe IWIMHIAPUYECKON MOBEPXHOCTH,
OChb IWJIMHAPUYECKOW TmoBepxHocTU. [lunmHap: ocHoBaHusi U OOKOBas
MMOBEPXHOCTh, 00pa3yIollas U OCh; IUION[ab OOKOBOM U MOJIHOM MOBEPXHOCTH.
Konudeckasi moBepXHOCTh, 0O0pa3ylolne KOHMYECKON IMOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCcTU. KOHyC: OCHOBaHUE U BepIilinHa, 00pa3yrommas
U OCh; IUIOMAAhr OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpa3yrolye u BhICOTa; OCHOBAHHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa v map: HeHTp, paauyc, IMaMmeTp; MIOWaab NOBEPXHOCTH cepbl. BzaumHuoe
pacnoioxkeHue cepbl U IUTOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe; MmiIomaib
cdhepsl.

N3o00pakenue Ten BpalieHus Ha TIIOCKOCTH. Pa3BEpTka MIMHIpa U KOHYCA.
KoMmOuHanuu Ten BpallleHWsi U MHOTOTPAHHUKOB. MHOTOTpaHHUK, ONMHMCAHHBIN
okoJ10 cepsl; cepa, BMcaHHAsi B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Toustue 06 06bEMe. OcHOBHBIE CBOMCcTBA 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuienenurena u ciaeactBus u3 He€. OO0bEM mupamuibl,
npu3Mbl O0bEM HUIIMHIPA, KoHyca. O0BEM mIapa u miomnanb chepsl.

[Tonobnsie Tema B  mnpocTpaHcTBe. COOTHOLICHUS MEXAY  IUIOMIAASMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenusi uuinuHIpa (mapaiebHO U TMEPHIEHAMKYJSIPHO OCH), CEYEHHsI KOHyca
(mapajuiebHOE OCHOBAHUIO U MPOXO/IAIIEE YEPE3 BEPIIUHY), CEUEHUS 11apa.
BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha muiockocTH U B mpocTpaHcTBe. ClIOKEHHE U BBIUMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BekTopa 1Mo TpéM HEKOMIUIAaHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. Peimienwe 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM IIPaBWJI JACUCTBHM C Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpocrpaHcTBe. KoopamHatel BekTtopa. IIpocreimme 3amaun B
KOOpJIMHATaX. YTod Mexay BekTopaMu. CKaJasipHOE MPOU3BEIEHHUE BEKTOPOB.
Brluucienue yrioB Mexay NpsIMBIMU U IJIOCKOCTSAMH. KOOpAMHATHO-BEKTOPHBIN
METO/1 IIPU PEIICHUH F€OMETPUYECKUX 3a1aY.

IINTAHUPYEMBIE PE3YJIBTATDBI

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE  pe3yJbTaThl OCBOEHUS  NIporpaMMbl  y4yeOHOro  MpeaMera
«MareMaTuka» XapakTepu3yrOTCs:

I'paxxnanckoe BocnuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKJAHCKONW TMO3UIMU OOYYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HAa  POCCHUMCKOr0  OOIIECTBa,  MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoNEAYyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHH C HX
GYHKIUSIMHA 1 HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHCKOW TpakAaHCKOW HIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY U HACTOSIIIIEMY POCCUICKOM MaTEMATHUKU, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSAM POCCUIUCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI,
K HWCIIONB30BAHUIO JTUX JIOCTHKEHUW B JPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCUMCKOro Hapoja; cHOpPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO IMOBEICHHS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHHII HAyKH M JEATEIbHOCTHIO YUYEHOT0; OCO3HAHUEM
JIUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO Oy ayIIEro.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUpPY, BKJIIOUYas 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHHN, paCCyXICHUMN;
BOCIIPUUMYHUBOCTBIO K MATEMAaTUYECKUM acleKTaM pa3iIMyHbIX BUAOB UCKYCCTBA.
du3znveckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS MPUMEHITh MaTEMAaTHUYECKHUE 3HAHUS B MHTEpecax
310pOBOTrO M 0€30MacHOro 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY
3I0POBBIO (340pOBOE NHUTaHHE, COAJTAaHCUPOBAHHBIA PEXXUM 3aHITHH M OTIbIXa,
peryisipHas (u3nmyeckas aKkTUBHOCTb); (PU3MYECKOrO COBEPILICHCTBOBAHMUSI, MpPU
3aHSATUSX CIIOPTUBHO-03/I0POBUTEIBLHOMN JAESATEILHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYyNIy, OCO3HAHMEM IIEHHOCTU TPYAOJIIOOUS, HMHTEPECOM K
pasnmuyHbiM  chepaM  TPOPECCHOHATIBHON  JNESITENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPHIOKEHUSIMU, YMEHHUEM COBEpILIaTh OCO3HAHHBIM BHIOOD



Oynymeid mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIE IJIaHBI,
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa3oBaHHIO U
caM0O00Opa30BaHUI0 HAa TPOTSKECHUU BCEU JKWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 33/1ad MaTEMaTHYECKON HAIIPaBICHHOCTH.
IKO0JIOTNYEeCKOe BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO ~ AKOJOTUYECKONM  KYJIbTYypbl, TMOHHMAaHHEM  BIIMSHUS
COIMATBHO-DPKOHOMHYECKUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
CpeIpl, OCO3HAaHMEM TJ00aJBbHOTO  XapakTepa HSKOJOTHYECKHX MpoOieMm;
OpUEHTallMell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM Ui pellieHus 3ajay B
0o0JIaCTU  OKpy)Karomiel cpeapl, IUTAaHUPOBAHUS TMOCTYNKOB M OIEHKA UX
BO3MOYHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH Cpeibl.

IleHHOCTH HAYYHOT'O IO3HAHMS:

c(OPMHUPOBAHHOCTHIO ~ MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAaykKu U  OOIIECTBEHHOM  MpPaKTUKH, MOHUMaHUEM
MaTEMaTUYECKON HayKd Kak cQepbl YeIOBEUECKOW JIeATeNbHOCTH, 3TaloB ¢
pPa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBWIN3AINN, OBJAJACHUEM S3BIKOM
MaTeMaTUKd W MaTeMaTH4YeCKOW KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYIO MU HCCIEIOBATEIBCKYIO NEATEIHHOCTh
WHIMBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOrPaMMbl yUeOHOTO MpeIMeTa
«MaremaTrka» XapaKTepU3yIOTCs OBIIaJIECHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU OCUCNBUAMU, YHUBEPCAILHIMU KOMMYHUKAMUBHLIMU
0eliCmBUAMU, YHUBEPCATTbHBIMU PE2YIAMUSHBIMU OeUCTNEUIMU.

1) Vuueepcanvnvie noznasamenvnuie oelicmsus, obecneuugarom gopmuposarue
0a308b1X KOZHUMUBHBIX NPOYECCO8 00YUAIOWUXCA (0C80EHUEe MeMO008 NO3HAHUS
OKPYHCAIOUIe20 MUPA, NpUMEHeHUe T02ULEeCKUX, UCCIe008amMeNbCKUX onepayutl,
YMeHUll pabomams ¢ uHGopmayuetl).

ba3oBble 1ornyeckue AecTBU:

e BBISBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATHICCKUX
00BEKTOB, MMOHATHH, OTHOIIICHUH MEXTy TOHATHAMU; (DOPMYIUPOBATH
onpe/eICHNS TIOHITHI; YCTaHABIIMBATh CYIIICCTBEHHBIN MPU3HAK
Kiaccuukanuu, OCHOBaHUS JiJisi 000OIICHHS 1 CPAaBHEHHU S, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (HOPMYIUPOBATH M MPEOOPA30BHIBATH CYKICHHUS:
YTBEPAUTEIILHBIC ¥ OTPHUIIATEIIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIIHE;
YCIIOBHEIE;

e BBISBJISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MpoTUBOpeYHs B (haKkTax, JaHHBIX, HAOIIOICHUSIX U YTBEPKICHUSX;



npeajaraTb KpUTEpUU JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYMH;

JIeaTh BBIBOJIBI C UCIIOIH30BAHNEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;
IIPOBOJUTH CAMOCTOSATENHHO 1I0KA3aTEIbCTBA MATEMATUHYECKUX
YTBEPKJICHUN (IIPsIMBbIE U OT MPOTUBHOTO), BBICTPAUBATh APTYMEHTAIIHIO,
MIPUBOJANUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBCHHBIC
CYKIIEHUS U BBIBOJIBI;

BBIOMpATh CIIOCO0 pelieHus yueOHoH 3a/1aun (CpaBHUBATHh HECKOJIBKO
BapUAHTOB PEILIEHU, BEIOMPATh HauboJiee MOAXOASAIIMMN ¢ yUETOM
CaMOCTOSITEJIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bLCKHe AeiiCTBUS:

HCITOJTH30BaTh BOMIPOCHI KaK MCCIICOBATEICKU HHCTPYMEHT ITO3HAHMS;
dbopMyIHpoBaTh BONPOCHI, (PUKCUPYIOIIUE TPOTUBOPEUHE, MPOOIEMY,
yCTaHaBJIMBATh UCKOMOE U IaHHOE, (HOPMHUPOBATH TUIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIIEHO CIUTAHUPOBAHHBIN KCIIEPUMEHT,
WCCJIETOBAaHME 10 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOTO
00BeKTa, SABJICHHUSI, IPOIIECCA, BHIABICHHUIO 3aBUCUMOCTENH MEXKITY
00BbeKTaMHU, SIBJICHUSIMU, MPOIECCAMU;

CaMOCTOSTENIbHO (DOPMYJIHPOBATHL 000OIIEHHUS U BBIBOJIBI 110 Pe3yJibTaTaM
MPOBEAEHHOTO HAOIIOIEHNS, MCCIIEOBAHNS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BHIJIBUTATh
MIPEATOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

2)

BBISBIIATH Je(OUIMTH HHPOPMAITIH, TAHHBIX, HEOOXOAMMBIX JIJIST OTBETA
Ha BOMPOC U JIJIS PEIICHHUS 3a]1a4H;

BBIOMpATh HH(POPMAITHIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAITHIO
Pa3IUYHBIX BUIOB M OPM ITPEICTABIICHHSI,

CTPYKTYPHUPOBaTh HHPOPMAIIHIO, MPEACTABIATE €€ B pa3IMUHbBIX opMax,
WJUTIOCTPUPOBATH TpapUuecK;

OIICHUBATh HAAEKHOCTh HH(OPMAITUHU TIO CAMOCTOSITEIIHHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

Ynueepcanvnvie KOMMYHUKAMUGHbLE oeticmeus, obecneuusaiom

CHOPpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00VUAIOUWUXCHL.
Oo01menue:

BOCIIPUHUMATh W  (QOPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIIOBUSIMH U LIENISIMU OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO



TOYKY 3PEHHUS B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

B X0/I¢ 00CYKJIEeHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIEMBI, peIIaeMOil 3a/1a4M, BBICKa3bIBaTh UEH, HALICJICHHBIE HA MIOUCK
pElIeHUs; COMOCTaBISATh CBOU CYXKJIEHUS C CYXKICHUSAMH JIPYTUX
YYaCTHHUKOB JHaliora, OOHapyXUBaTh pa3lIMyUe U CXOJCTBO MO3UIUHI; B
KOPPEKTHOI (popme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  PE3yJbTaTbl  PEIICHHs  3aJadd,  SKCIEPUMEHTA,
UCCJICIOBAHUS,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYILJICHUSA C YU4ETOM 3aJ1a4 Mpe3eHTAIlMH U OCOOCHHOCTEN ayIUTOPHH.

CorpyaHuvecTBo:

MOHMMAaTh WU WCIOJIB30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHJIUBUAYAJIbHOU paOOThI MPU PEIICHUH YUEOHBIX 3aj]1a4; MPUHUMATh 1EITh
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBAaTh OPTaHU3ALUI0 COBMECTHOM
paboThI, pactpeAesiaTh BUAbI paboT, J0rOBapUBaThHCS, 00CYKIATh MPOIIECC
U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOICH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKIeHHs, OOMEH MHEHUM,
«MO3TOBBIE MITYpPMbI» W HWHBIC); BBINOJHATH CBOIO YacThb pabOThI U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH YJI€HAMU KOMAaHJbL;
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
c(hopMyIMPOBAaHHBIM YUYaCTHUKAMH B3aUMOJCHCTBUS.

3) Vuusepcanvuvie pezynamuesnwvle Oeticméus, obecneduugarom @GopmMuposaHue
CMBICTIOBBIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG IUYHOCTU.
Camoopranusamnus:

COCTABJIATH IJIaH, AJITOPUTM PEIICHHS 3a/1a4, BEIOUPATh CIIOCO0 peleHHs
C Y4€TOM MMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUMN C YYETOM HOBOM
uH(bOopMaIuu.

CaMOKOHTPOJIBb:

BIIQJICTh HABBIKAMU TIO3HABATEIHHOM pedieKcMr Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIHUTENBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIAJIETh CMOCOOAaMHM  CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpoliecca |
pe3yJibTaTa pelIeHUs MaTEMAaTHYECKOM 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TP PEUICHUU
3a7a4¥, BHOCUTHb KOPPEKTHBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEILCTB, TAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBHE pe3yibTaTa IEIM U YCJIOBUSIM, OOBICHSTH
MPUYMHBI JOCTWKECHUS WIM HEJOCTUKCHUS PE3YJIbTATOB JESATEIbHOCTH,
HaxXOJIUTh OIMHOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPSIMAst, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX MpPU PEUICHUU
r€OMETPUYECKUX 3a/1a4.

OnepupoBarh MOHATUSMHU: MAPAIUICIBHOCTh U IMEPHEHAUKYJSIPHOCTh NPSIMBIX U
IIJIOCKOCTEH.

KnaccudumupoBaTe B3aUMHOE PpAaCIOIOKEHHE TPSAMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh NOHATUSMU: JBYI'PAaHHBIM YIroJj, TpaHU JBYTPAaHHOIO YIJa, pedpo
JIBYTPAHHOTO yIJa; JIMHEWHBIA YroJl JBYTPAHHOIO YyIjia; TpajyCHas Mepa
JIBYTPAHHOTO yIJa.

OnepupoBarh TNOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBIN
MHOT'OIPAHHHMK, 3JIEMEHTBl MHOTOI'pPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.
Pacrio3HaBaTh  OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IUpaMMla; IPU3Ma,
OpSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccuduimpoBarb MHOTOTpaHHHMKM, BBIOMpass OCHOBaHUS AJIA KiaccU(HUKAUU
(BBIMYKJIBIE M HEBBITYKJIbIE MHOTOIPAHHHMKHU; TMPaBUIbHBIE MHOTOIPAHHUKMY;
OpsIMBbIE ¥ HAKJIOHHBIE MIPU3MBI, NTapaJUICICITUIIEABI ).

OnepupoBarh MOHATUAMHU: CEKYIAs INIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.
OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METOJT CIIEIOB.

CTpouTh CE4YeHHS] MHOTOIPAHHHUKOB METOJIOM CJIEAOB, BBINOIHATH (BBIHOCHBIEC)
IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTyp: BUJ CBEPXY, COOKY,
CHU3Y.

Pemarb 3a7aun Ha HaxOXXICHHE T€OMETPUYECKUX BEJIMYMH MO 00pa3laM WU
aNropuT™MaMm, NPUMEHSSI W3BECTHbIE AHATMTUYECKUE METOAbl MpU PEHICHUU
CTaHAAPTHBIX MaTEeMaTHYECKUX 3a7a4 HAa BBIUYMCIICHUE PACCTOSHUNA MEXIY IBYMSI
TOYKaMH, OT TOYKM JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIAMHUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXXICHHE T€OMETPUUYECKUX BEJIMYMH MO o0pas3laM WIu
aNropuT™MaM, NPUMEHSISI W3BECTHbIE AHATMTUYECKUE METOAbl MpPU PEHICHUU
CTaHAAPTHBIX  MaTEeMaTHYECKMX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS TPSIMBIMH, MEXIy NPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.

BbluuciaTe  Mmiomaayd NOBEPXHOCTENM MHOTOTPAHHUKOB (IIpU3Ma, MUPAMMIA) C
npuMeHeHueM  (opMyJ;  BBIYUCIATH  COOTHOLUEHUS  MEXIy  IUIOLIAIsIMU
ITOBEPXHOCTEM.



OnepupoBarh NOHATHIAMHU: CUMMETPHUS B IIPOCTPAHCTBE; LIEHTP, OCh U IIJIOCKOCTH
CUMMETPUH; UEHTP, OCh U TUNIOCKOCTh CUMMETPHH (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBAaTh W HMHTEPIPETUPOBATH  HMHGOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumensTh reomeTpuueckue (akThl IJs PELICHUS CTEPEOMETPUYECKUX 3ajad,
MPEANONATalONIMX HECKOJIBKO IAaroB pPEHICHUs, €CIM YCIOBUSA IPUMECHEHUS
3aJlaHbl B AIBHOU (opMme.

OnepupoBarth MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE IEWCTBUS CIIOKEHHUSI BEKTOPOB, BBIYMTAHMS BEKTOPOB M YMHOXKEHUS
BEKTOpPA Ha YUCJIO0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[IprMeHATH MpaBUIIO NapajuIeIICIUIEAA.

OneprpoBaTh NOHATUSMH:  BEKTOp, [JIMHA BEKTOpPA, PAaBEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOpa, Yrojd MEXAy BEKTOpaMH, CKaIIpPHOE IIPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTe cyMMy BEKTOPOB M MNMPOMU3BEACHUE BEKTOPA HA YHUCIIO, YIOJI MEXIY
BEKTOpPaMH, CKaJsIpHOE TMPOM3BEIACHUE, pACKIAAbIBATh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

[IppumensaTs  mpocCTEWIIME  NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4.
IIpuBoaUTE IIPpUMEPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U KU3HU,
pacrio3HaBaTh NPOSBICHUE 3aKOHOB I'€OMETPUM B UCKYCCTBE.

IIprMeHATh IOJNyYEHHBIE 3HAHUSA HA MPAKTUKE: AHAIU3UPOBATH pPEAIbHBIC
CUTyalluH W TPUMEHATb HU3YYEHHBIE TOHATUA B IIPOLECCE IOMCKA PELICHUS
MaTeMaTUYeCKH CPOPMYIMPOBAHHON NPOOIEMBbI, MOAECIUPOBATH PEAIbHbBIE
CUTyalluh Ha s3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MTOHATHI U TeOopeM, armapaTa ajlreopsl; pemarhb
MIPAKTUYECKHE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYMH.

11 KUIIACC
OnepupoBarth TOHATHAMHU: I[WJIMHAPUYECKAsT IOBEPXHOCTh, OOpa3yroIIHe
HWIMHAPUYECKOWM  TMOBEPXHOCTH;  LWIMHIP;  KOHHMYECKAass  MOBEPXHOCTb,

oOpa3yrolye KOHMYECKOH MTOBEPXHOCTH, KOHYC; chepruecKasi TOBEPXHOCTh.
PacnioznaBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI MTOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunmpoBaTh B3auMHOE paciosokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBOM CETMEHT, OCHOBaHHUE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHHE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CJIOS;
IaPOBOM CEKTOP.



Boruucisate 00bEMBI U TUIONIAAN TOBEPXHOCTEH MHOTOIPAHHUKOB, TEJl BpAlllEHUS,
T€OMETPUUYECKUX TEJN C IPUMEHEHUEM (HOpMYII.

OnepupoBarh MOHATHSMH: MHOTOTPAHHUK, BIUCAHHBIM B chepy W OIHMCAHHBIN
okoJ10 cdepsr; cepa, BMCaHHAS] B MHOTOTPAHHUK HWJTH TEJIO BPAIICHHUS.
BbIYUCHAT COOTHONICHHS MEXAY IUIOIIAIsIMU TOBEPXHOCTEH M 00BEMaMu
MO00HBIX TEIL.

N3o0pakath nzydaembie PUTYPHI OT PYKH U C TPUMEHEHUEM MTPOCTHIX YePTEKHBIX
WHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIC) IIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTHIX OOBEMHBIX
¢buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILCHUS.

W3BnekaTh, HWHTEPOPETHPOBATH U  MPeoOpa3oBbIBaThL  MHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PUTYpax, MPEACTABICHHYIO HAa YepTeXaxX U
pUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONMHATE NEUCTBUS CIIOKEHHUS BEKTOPOB, BHIYMTAHHS BEKTOPOB U YMHOXEHUS
BEKTOpA Ha YHCIIO0, OOBICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIa/1af0T.

[IprMeHATH MpaBUIIO NapajuIeIICIUIEAA.

OnepupoBaTh TOHITHAMH: JEKAPTOBHI KOOPAWHATHI B TIPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpa, YroJ MEXKIY
BEKTOpaMHU, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJJTMHEAPHBIC U KOMILIAHAPHBIE
BEKTOPBI.

Haxomuth cymMMy BEKTOPOB M TIPOM3BEACHHE BEKTOpPA HA YHCIO, YTOJd MEXKIY
BEKTOpaMH, CKaJIpHOE TMPOU3BEJCHUE, PACKIAAbIBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3amaBaTh MIOCKOCTh YPABHEHUEM B JEKaPTOBOM CUCTEME KOOPAMHAT.

[IpumMeHsATh TeomMeTpuueckue (aKTBI JJI PEIICHUS CTEPEOMETPUUYCCKUX 3ajad,
MPEANOJIArafoMX HECKOJbKO IIaroB PEIICHUS, ©CIAU YCJIOBUS TPHUMEHEHUS
3a/1aHbI B IBHOU (popMme.

Pemare mpocreiiiiine TEOMETpUYECKHUE 3aladyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a.

PemaTte 3agaun Ha A0Ka3aTEILCTBO MAaTEMAaTHUYCCKHX OTHOIICHHH W HAaXOXKICHUE
TCOMETPUYCCKUX BEIMYMH MO OOpasliaM WIH aJlrOpUTMaM, IPUMEHSS N3BECTHBIC
METO/IbI TIPH PEIICHUH CTaHIAPTHBIX MaTEMAaTUUECKHUX 3a]1a4.

[IpumensaTs  mpocTedIIMe  NMPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIEC CUCTEMBI IIPH PEIICHUN CTEPCOMETPUICCKUX 3a71a4.

[IpuBOINTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJE U
KW3HU, PACTIO3HABATh IPOSIBJICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IprMeHATh TMOJMyYEHHBIE 3HAHUS HA MNPAKTUKE: AHAIW3UPOBATH pEAJbHbBIC
CUTyalluh W IIPUMEHATb WU3YYEHHBIE IIOHATHUA B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTH4eCKu C(HOPMYIMPOBAHHOW MPOOJIEMbI, MOJAEIUPOBATH peajbHbIC
CUTyallUh Ha S3bIKE TIE€OMETPUHU, MCCICAOBAaTh IIOCTPOCHHBIE MOJACIU C



HCIIOJBb30BAHUCM I'€OMETPUYCCKHX MIOHSITUN U TCOPEM, aIlmapara anre6p1>1; peumaTtb
MMPAaKTUYCCKUC 3a/la4u, CBA3AHHBIC C HAXOXKICHUCM I'COMCTPUUCCKUX BCIIMYHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

11 KUIIACC
KoumnuecTBo yacos JJIeKTPOHHBbIE
HauMeHoBaHue
Ne (undpossbie)
pa3aesioB U TeM KonTpoJsbHble
n/n Bcero o0pa3oBaTeJIbHbIE
NpPorpaMMbl padoThI
pecypcsl
1 Tena BpameHus 17 1
2 OO0BEMBI TEN 22 2
Meton KoOOpIMHAT B
3 MPOCTPAHCTBE. 19 1
JBr>xeHust
[ToBTOpEHuE,
4 00o001enue, 10 |
CHUCTEeMAaTHU3alMs
3HAHUMN
OBHIEE KOJIMYECTBO 68 5

YACOB IIO ITPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
ara uu¢poBbIe
Ne Tema ypoka KonTpoJbHbIE A p
Bcero U3y4YeHHUs o0pa3oBaTe/bHbIE
padoThI
pecypchl
1 [Tonatue uunuHapa 1 4.09-9.09
[Inomane moBepxHOCTH
2 LMImH pa 1 4.09-9.09
[Inomane moBepxHoOCTH
3 LMImH pa 1 11.09-16.09
4 [TonsTue kKonyca 1 11.09-16.09
[Inomans MoBepXHOCTH
5 KOHyCa 1 18.09-23.09
[Inomane moBepxHoOCTH
6 KOHycCa 1 18.09-23.09
7 Y ceu€HHbI KOHYC 1 25.09-30.09
8 Cdepa u map 1 25.09-30.09
9 VYpaBHeHue chepsl 1 2.10-7.10
B3anmuoe
10 pacroJsoxxeHue cepsl 1 1 2.10-7.10
IJIOCKOCTH
KacarenbHast mi10ckocTh
12 [Mnomans cheper 1 9.10-14.10
13 | Pemenne sanaq 1 16.10-21.10
14~ Pemenue sanay 1 16.10-21.10
|5  Pemenuesanaq 1 23.10-28.10
16 Pemenue 3anau 1 23.10-28.10
7 KonrponsHas pabora no | | 6.11-11.11

teme: «lunuHap, KoHyc,




nrap»

ITonsarue 06BEMa

18 6.11-11.11
O0BEM PAMOYTOIBHOTO
O0BEM PSAMOYTOIBLHOTO
21 O06BEM IPSIMO TPU3MBI 20.11-25.11
) O06BEM IPSIMOI TPU3MBI 20.11-25.11
23 OOvéM mmnpa 27.11-2.12
24 OOvEM mmMHIPa 27.11-2.12
Breruncnenmne o0bpéma
25 TEJI C IOMOIIBIO 4.12-9.12
UHTETpaia
O0BbEM HAKIIOHHOM
O0BEM HAKITOHHOM
27 npusmml 11.12-16.12
28 OOvé mupamm 11.12-16.12
29 OOweM mupavup: 18.12-23.12
30  OOwim Komyca 18.12-23.12
31  OOnémKoHyca 25.12-30.12
KonTponbnas pabota no
Tteme: «O0BEM MPU3MBI,
32 MUPAMHUJIBL, TUIHH]IPA U 25.12-30.12
KOHYyCa»
33 O06BeMm mapa 8.01-13.01
34 O06BéM mrapa 8.01-13.01
O06BEM 1IapoBOTO
35 CerMeHTa, MapoBOTO 15.01-20.01

CIIOSL ¥ IIAPOBOTO




CeKTOpa

O06BEM 1IapoBOTO
CErMEHTA, IapOBOTO

36 CJIOSI ¥ IIAPOBOTO 15.01-20.01
CeKTopa

37 ~ Ilnomans ceprl 22.01-27.01

38 Ilnowans cheper 22.01-27.01
KontposbHas pabota mo
teme: «O0BEM 1Iapa u

39 ero YacTei, IIomaIb 25.01-3.02
chepbi»
Bexrops! B

40 IIPOCTPAHCTBE 29.01-3.02
BekTops! B

41 IPOCTPaHCTBE 5.02-10.02
Bexrops! B

42 IPOCTPaHCTBE 5.02-10.02
Bexrops! B
IIpssMoyronbHas

44 CUCTeMa KOOpJIMHAT B 12.02-17.02
MPOCTPAHCTBE

45 Koopannartsl BekTopa 19.02-24.02
CBs13b MeXy

46 KOOpJMHATAMH BEKTOpa U 19.02-24.02
KOOpJMHATAMH TOYKH

CBsi3b MEXY

47 KOOpJMHATaMU BEKTOpa U 26.02-2.03
KOOpJMHATAMU TOYKH
[Ipocreiimue 3agayu B
[Ipocreiimue 3agayu B

49 4.03-9.03

KOOpAMHATAX




[Ipocreiimme 3aga4uu B

51 Yron Mexay BEKTOpaMu 11.03-16.03
CkansipHoe

52 IIPOU3BEICHUE BEKTOPOB 11.03-16.03
CkansipHoe

53 IIPOU3BENICHUE BEKTOPOB 18.03-23.03
Brruncnenue yria

54 MEXIy NPAMBIMHI 1 18.03-23.03
IIJIOCKOCTSIMU
Brrunciienue yrna

55 MEX1y NPSIMbIMU U 1.04 — 6.04
IIJIOCKOCTSIMU
IlenTpanbHas
cummertpus. OceBast

56 cUMMeTpus. 3epKaibHast 1.04-6.04
CUMMETpUs

57 [TapamrenpHbI IEpEHOC. 8.04 — 13.04
KonTponbhas padota no
teMe: «Merton
IIPOCTPAHCTBE
MHOrorpaHHMKH. 15.04 —

59 ITonHas noBEpXHOCTH 20.04
MHOrorpaHHMKH. 15.04 —

60 [TostHas NOBEPXHOCTH 20.04
MHOrorpaHHMKH. 22.04 —

61 Beraucnenue oobema. 27.04
MHOrorpaHHMKH. 22.04 —

62 Berancnenne oobema. 27.04
Tena Bpamenus. [Tonnas

63 MOBEPXHOCTh 29.04-4.05
Tena Bpamenus. [lonnas

64 29.04-4.05

IIOBEPXHOCTh




Tena BpamieHus.

65 Briuncnenne oobema 1 6.05-11.05
Tena BpanieHus.

66 Briuucnenue oobema 1 6.05-11.05
Hrtoroas KOHTpoOJIbHAS 13.05 —

67 pabota 1 18.05
AHau3 UTOroBOH 13.05 —

68 paboThI 1 18.05

OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

Aranacsn JI. C, byry3oB B.®., Kagomues Cb., [To3usk O.1"., Kucenesa JI.C.
['eomeTpus.

10—11 xmaccer: YueOHUK 111 00111e00pa30BaTEIbHBIX yUpEKIACHUA. M.
IIpoceenienue, 2019.
METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

3uB b.I'. Jlunaktnueckue Marepuaiisl o reomerpuu 11 11 knacca. M.
IIpocsemenne, 2015

["'eometpus. [Toypounsie pazpadorku. 10—11 kimaccsl : yued.mocodue s
obmeobpazosar opranuzanuii /C. M. Caaksn, B. @. By Ty308. — M. :
IIpocsemenue, 2017

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MUHTEPHET
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