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IHosscHuTeAbHAA 3AIIHUCKA

Pabouas nmporpamma yuebHoro kypca «I'eomerpusi» 6a30BOro ypoBHs i 00yUYarOmIHUXCs
10—-11-x kmaccoB MKOY COII c.HakopsikoBo pa3paboTaHa B COOTBETCTBUU C
TpeOOBaHUSIMHU:

o @enepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 o6pa3oBanuu B Poccuiickoii
denepauuny;

e npukaza MunoopHayku ot 17.05.2012 Ne 413 «OG6 yTBepxaeHuH (eaepanbHOro
rocy/1apCTBEHHOI0 00pa30BaTeIbHOTO CTaHapTa CPEIHEr0 O0IIEro 0Opa30BaHUs»
(c U3MEHEHUAMHU, BHECEHHBIMHU IIpHKa3oM MuHmpocsemenus ot 12.08.2022 Ne
732);

e npukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O6 yTrBepxeHnu heaepaibHon
00pa3oBaTeNbHON MTPOrPAMMBI CPEHETO O0IIET0 00pa30BaAHUNY;

e npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrepxaenuu [Topsaka
OpraHM3allMM U OCYIIECTBIIEHUSI 00pa30BaTEIbHON NESTEIbHOCTH 110 OCHOBHBIM
00111e00pa30BaTeIbHBIM IPOrpaMMaM — 00pa30BaTENbHBIM [IPOrpaMMaM
Ha4aJIbHOTO OOIIETO, OCHOBHOT'O OOIIIETO M CPETHEr0 00IIero 00pa3oBaHus»;

e CII2.4.3648-20 «CaHuTapHO-31UIEMUOJIOTMYECKIE TPEOOBAHUS K OPraHU3aALMSIM
BOCIHUTAHUA U 00y4€HUs, OTJbIXA U 03/JOPOBIICHUS JETEH U MOJIOJIEKIY,
YTBEPXKACHHBIX [TIOCTAHOBJIEHUEM INIABHOTO caHUTapHOro Bpada oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'uruennveckre HOPMATUBBI U TPEOOBaHUS K 00ECTIEUCHHIO
6e3omacHoCTH 1 (MJIM) 0€3BPEIHOCTH ISl UeJIoBeKa (PaKTOPOB Cpebl OOUTAHUS,
YTBEPXKACHHBIX [TIOCTAHOBJIIEHUEM INIABHOTO caHUTapHOro Bpada oT 28.01.2021 Ne
2;

* KOHLEMIMH Pa3BUTHI MAaTEMAaTHUYECKOT0 00pa30BaHMUs, YTBEPKACHHON
pacnopspkenueM [paButensctBa ot 24.12.2013 Ne 2506-p;

e y4yeOHOrO IUIaHA CPEIHEro 00Iero 00pa3oBaHUs, YTBEPKACHHOTO IPUKA30M
MKOY COIII c.HakopsikoBo ot 31.08.2022 Ne 25 «O0 yTBep>KAeHUH OCHOBHOM
00pa3oBaTeIbHON IPOrpaMMBbl CpEeTHETO 00IIero 00pa3oBaHUs;

* (enepanpHOIl paboueil mporpaMMbl yueOHOTO Kypca «I'eoMeTpus», KOTOPBIi
BXOJIMT B COCTaB y4eOHOro npeamMera «MaremaTukay.

PaGouas mporpamma opueHTHpPOBaHA Ha IEJIEBbIE IPUOPUTETHI, CHOPMYIMPOBAHHEIC B
denepanbpHOl paboueit mporpaMme BOCIIUTAHUS M B pab0YeH MporpaMMe BOCITUTAHHUS
MKOY COHI c.HakopsikoBo

Pabouas nporpamma yueOHOTO Kypcea «I'eoMeTpus» 6a30BOTO YPOBHS JIsl O0yHAFOIIHXCS
10-11-x xmaccoB pa3paboTrana Ha ocHOBE DeepanbHOT0O roCyJapCTBEHHOTO
00pa3zoBaTeNbHOTO CTaHIAPTa CPETHEr0 00IIero 00pa30BaHus, C y4eTOM COBPEMEHHBIX
MHUPOBBIX TPEOOBaHUM, MPEABABISIEMBIX K MATEMATHYECKOMY 00pa30BaHUIO, U TPAJAUIIAN
poccuiickoro oopa3oBanus. Peanuzanus nporpaMMbl 0OecrieuuBaeT OBIaJCHNUE KIIFOUEBbIMU
KOMIETCHIIUSMH, COCTABIISIONUMHI OCHOBY JUISI CAMOPA3BUTHS U HEMIPEPHIBHOTO
00pa30BaHMsl, IEJIOCTHOCTh OOILIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATENILHOTO Pa3BUTHS
JUYHOCTH 00YYaIOLIHXCS.

BaxxHocTh yueOHOro Kypca reoMeTpUH Ha YPOBHE CPEJHEro 00IIero oopa3oBaHus
00yCIIOBJIEHA MTPAKTUUECKON 3HAYMMOCTBIO METAPEIMETHBIX U IIPEIMETHBIX PE3YJIbTaTOB



00y4YeHHUsI TECOMETPHUH B HAIIPABJICHUH JIMYHOCTHOTO PA3BUTHS 00YYarOIIMXCS,
dbopmupoBaHus QYHKIIMOHATEHOW MaTEMaTHYECKON TPAMOTHOCTH, U3YYCHUS JPYTHX
y4eOHBIX JUCHHUIUIMH. Pa3BuTHE y 00YYarONMXCs MPABHIBHBIX TPEICTABICHUN O CYIIIHOCTH
U TIPOMCXOKJICHUU Te€OMETPUIECCKUX a0CTPaKIIU, COOTHOIIICHHH PEATBHOTO M HJICATBHOTO,
XapakTepe OTPAKEHUS MAaTEMAaTHYCCKON HAyKOH SIBJICHUH U TPOIIECCOB PEAIbHOTO MHPA,
MECTE T€OMETPHUH B CHCTEME HayK M POJIM MAaTEMaTHIECKOTO MOJICITUPOBAHHUS B HAYYHOM
MO3HAHWH M B MTPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUHOTO MHPOBO33PCHHS
YYaIUXCs, a TAKKE KAYECTB MBIIUICHUS, HEOOXOAMMBIX JUISl aJalITAlliA B COBPEMEHHOM
oOrmrecTse.

['eomeTpus siBNsieTCs OJHUM U3 0a30BbIX MTPEIMETOB HA YPOBHE CPETHET0 OOIIEro
o0Opa3oBaHWMsI, TaK KaKk 00eCrieurBaeT BO3MOKHOCTh H3yUEHUS KaK JUCIUILTUH €CTeCTBEHHO-
Hay4YHOU HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbluieHne, GopMupyeMoe Ipu U3y4eHUH 00YyUYarOIUMHKCS TTOHSITHIHHBIX OCHOB
T€OMETPUHU U MOCTPOCHUHU LIETIOUYKHU JOTUYECKUX YTBEPKICHUN B X0/1€ PEIICHUS
T€OMETPUYECKHX 3a/1a4, YMCHHE BBIJIBUTATh U ONIPOBEPraTh TUIIOTE3bl HEMTOCPEICTBEHHO
HCIIOJIB3YIOTCS [P PELLIEHUH 3a/1a4 €CTECTBEHHO-HAYUYHOTO LIMKJIA, B YACTHOCTH U3 Kypca
busuku.

YMeHue OpueHTHPOBATHCS B IPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX 00IACTAX
JeATEIbHOCTH uenoBeka. OpueHTanus 4eIoBeKa BO BpEMEHU U IPOCTPAHCTBE —
HE0OX0IMMOE YCIOBHE €T0 COLMAIBHOTO OBITHS, (POpMa OTpaXKEHUsI OKPYIKAIOIIETO MUPA,
yCIIOBUE YCIIEIIHOTO MO3HAHMS U aKTUBHOTO MTPeoOpa3oBaHusl JeHCTBUTEIHLHOCTH.
OnepupoBaHHe TPOCTPAHCTBEHHBIMHU 00pa3zaMi 0ObEAUHSACT pa3HbIe BUAbI YICOHOH U
TPYJOBOH AESITETbHOCTH, SIBJISIETCA OAHUM U3 MPO(eCcCHOHATBHO BaXKHBIX KAYECTB, IIOATOMY
aKTyalbHa 3a7a4a (OPMHUPOBAHUS Y O0YUAIOIIUXCS IPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K
IPAKTUYECKOH EATEIbHOCTH TI0 MHOTUM HalpaBJICHUSIM.

Lenb ocBOeHMS MpOrpamMMbl yueOHOro Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS —
0011e00pazoBaTelbHOE U OOIIEKYILTYPHOE Pa3BUTHE 00YUaAIOIIUXCs Yepe3 oOecreueHne
BO3MOXXHOCTH MTPUOOPETEHUS M UCIIOIH30BAHUS CHCTEMATUYECKUX T€OMETPUYECKUX 3HAaHUN
U JIEHCTBHH, CTICITU(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIEITHOTO MPOIO0JDKCHHUS
00pa30oBaHMs 110 CIIEIUATLHOCTSIM, HE CBSI3aHHBIM C PUKJIAIHBIM HUCIIOIb30BaHUEM
TCOMETPHH.

[Iporpamma mo reomeTprn Ha 6a30BOM ypOBHE TIpeAHA3HAYCHA ISl O0YUArOIIUXCsl CpeaHen
IIKOJIBI, HE MCTIBITHIBABIINX 3HAUUTEIBHBIX 3aTPyIHEHUN HA YPOBHE OCHOBHOTO OOIIIETO
obpazoBanus. Takum 0b6pazom, oOyuarommecs Ha 6a30BOM ypPOBHE JIOJDKHBI OCBOUTH OOIIIHE
MaTeMaTUYECKHUEe YMEHHUS, CBSA3aHHbBIE CO CIEIU(PUKON reOMETPUN U HEOOXOIUMBIE IS
JKU3HU B COBPEMEHHOM 001ecTBe. KpoMe 3Toro, OHM UMEIOT BO3MOXKHOCTD U3Y4IHTh
reoMeTpuro 6osiee riryO0Ko, eciy B TalbHEHIIIeM BO3SHUKHET HEOOXOAUMOCTh B
reOMETPUYECKUX 3HAHUSIX B MPO(ecCHOHATBHON 1eATeNbHOCTH.

JlocTrKeHHE 1IeTM OCBOCHHSI POTPAMMBI 00ECTICUNBACTCS PEIICHUEM COOTBETCTBYIOIIUX
3amad. [IppopuTeTHRIME 3a1a9aMu OCBOCHHSI Kypca «I'eoMeTpum» Ha 0a30BOM YPOBHE B
10—11-x xJmaccax SIBIAIOTCH:



e (opmupoBaHHEe NMPeACTABICHHUS O TEOMETPUN KaK YaCTH MHUPOBOU KYJIbTYPHI U
OCO3HAHUE €€ B3aUMOCBS3U C OKPYKAIOIUM MUPOM;

e (opmupoBaHHe NMpeACTaBICHHS] O MHOTOTPAHHUKAX U TellaX BPAIIeHUs KaK O
BOKHEUIIIUX MATEMATHYECKUX MOJIEIISX, TO3BOJISIFOIINX OMUCHIBATh U U3yYaTh
pa3HbIE SIBJICHUS OKPY>KAIOIIET0 MUPAa;

e (opMHpOBaHKE YMEHHsI PaclO3HABaTh HA YEPTEXkax, MOJIENAX U B PEaIbHOM MUPE
MHOTOTPAHHUKH U Te€Ja BPAILICHHUS;

e OBIIAJICHUE METOJAMH PEIICHHS 33a]a4 Ha MMOCTPOSHHS Ha N300PaKECHUSIX
MIPOCTPAHCTBEHHBIX (QUTYD;

* (opmupoBaHHME YMEHUS ONEPUPOBATH OCHOBHBIMU MOHITHSMHA O MHOTOTPaHHUKAX
U Telax BPalIECHUsl U UX OCHOBHBIMHU CBOMCTBAMUY;

e OBJIAJICHUE AITOPUTMAMHU PEIIECHUSI OCHOBHBIX THIIOB 3a/1a4; (POPMUPOBAHUE
YMEHUS NMPOBOJIUTH HECIIOKHBIEC TOKA3ATEIIbHBIE PACCYKICHUS B XOJ1€ PEIICHUS
CTEpEOMETPUUECKHX 33]a4 U 33/]1a4 ¢ IPAKTUUECKUM COJIEP KaHUEM;

e pa3BUTHUE UHTEIJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromuxcs,
MI03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUM, KPUTUYHOCTH
MBIIUICHNUS;

e (¢opmupoBanue GyHKINOHATHHON IPaMOTHOCTH, PEJIEBAHTHON Ir€OMETPUHN: YMEHHE
pacro3HaBaTh MPOSIBICHUSI TEOMETPUUYECKUX MOHATHI, 00bEKTOB U
3aKOHOMEPHOCTEHN B PEAIbHBIX )KM3HEHHBIX CUTYAIUSX U IPU U3YUCHUU JIPYTUX
y4eOHBIX TPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(bopMyIHpPOBATH MX Ha S3BIKE TEOMETPUH M CO3/aBaTh T€OMETPUUYECKHIE MOJIEIH,
MIPUMEHSATH OCBOCHHBIN r€OMETPUUECKUI anmnapar Jjsl PelIeHNs IPaKTHKO-
OpPUEHTHPOBAHHBIX 33/1a4, HMHTEPIPETUPOBATh U OLIEHUBATh NOJyUYEHHbBIE
pe3yabTaThl.

OTIUYUTENEHONW 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUU B
Ha4daJIC €ro u3y4YcHus 3a/1a4, pClracMbIX Ha YPOBHC UHTYUTUBHOI'O ITIO3HAHUA, U
oTpeieJICHHBIM 00pa30M OpraHU30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYET Pa3BUTHIO
JIOTUYCCKOI'0 U MPOCTPAaHCTBCHHOTO MBIMIJICHUA, CTUMYJIUPYCT NPOTCKAHUC NHTYUTHUBHBIX
IPOIIECCOB, MOTUBUPYET K NAIbHEHIIIEMY U3yUSHHIO MPEIMETA.

Hpe}lHO‘-ITeHI/Ie OTAACTCA HAITIIAHO-KOHCTPYKTUBHOMY MECTOAY 06y‘-I€HI/Ifl, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEI OCHOBE UyBCTBEHHOCThH MPEIMETHO-ITPAKTHYECKOM
OCATCIIBHOCTH. Pa3Butue MMPOCTPAHCTBCHHBIX HpC)ICTaBHGHI/Iﬁ Y ydaliuxcsa B Kypce
CTepEeOMETPUU MPOBOJUTCS 3a CUET PEIICHUs 3a7a4 Ha CO3/IaHHe MPOCTPAHCTBEHHBIX
00pa3oB 1 3a/1a4 Ha OTIEPUPOBAHKE MTPOCTPAHCTBEHHBIMU 00Opa3amu. Co3nanue oopasa
MPOBOJMTCS C OTIOPOM Ha HATJIATHOCTD, a ONIEPUPOBAHUE 00Pa30M — B YCIOBHUSAX OTBJICUCHUS
OT HArJIAAHOCTH, MBICJICHHOT'O USMCHCHUA €TI0 UCXOJHOT'O COACPKaHMA.

OcHoBHbIE cofieprkaTeNbHble TUHUU Kypca «['eomerpun» B 10—-11-x xnaccax:
«MHororpanHukn», «IIpsiMble 1 TIIOCKOCTH B ITpOCTpaHCcTBe», «Tena BpameHus», «Bekropsl
Y KOOPAMHATHI B IpocTpaHcTBe». DopMHUpOBaHUE JTOTHYECKUX YMEHUM pacipeiesieTcs He
TOJIBKO I10 COJIepKaTeIbHBIM JIMHUSM, HO U 110 roJlaM 00y4eHHUs Ha ypOBHE CPEJHEro 00IIero
o0Opa3oBaHuUsl.

Copneprxanue o0pa3oBaHusi, COOTBETCTBYIOIIEE PEAMETHBIM Pe3yJIbTaTaM OCBOCHHS
paboyeil mporpaMMsbl, pacpeIeIeHHBIM 110 ToAaM 00y4eHHUsl, CTPYKTYpHUPOBAHO TaKUM
00pa3om, 4TOOBI OBJIa/IEHHE T€OMETPHUUECKUMH MOHATHUSMHU M HaBBIKAMU OCYILECTBIISIIOCH
MOCJIEI0BATENBHO U MOCTYTNATENbHO, C COOJIIO/IEHUEM MPUHIUIIA IPEEMCTBEHHOCTH, YTOOBI



HOBBIE 3HAHUS BKIIIOYAIHCH B OOIIYIO CHCTEMY I'€OMETPUUECKHX MPeICTaBICHUMA
o0yyJaronmxcsi, pacmupsisi U yriayOossisi ee, o0pa3yst poYHbIe MHOKECTBEHHBIE CBSI3U.

Ha usyuenue reomerpuun oTBoAMTCS 2 yaca B Heaelnto B 10-m kinacce u 1 yac B Hegeno B 11-
M KJ1acce, BCero 3a jiBa roga o0ydenus — 102 ydeOHBIX yaca.

I[J'IS[ pcain3an NporpaMmbl HCITOJIB3YIOTCA yqe6HHKH, JOIMYUICHHBIC K UCITOJIB30BAHUTIO
IpU pealn3aluy UMEIOLINX TOCYAaPCTBEHHYO aKKPEAUTALINI0 00pa30BaTeIbHbIX IPOrpaMM
HA4aJbHOTO 00IEro, OCHOBHOT'O 0OIEro, CpeHero oo1ero 00pa3oBaHusl OpraHU3alUIMU,
OCYILECTBIISAIOIIMMU 00Pa30BaTEeNbHYIO JESTEIbHOCTD, IPUKa30M MUHIPOCBELIECHUS OT
21.09.2022 Ne 858:

e Maremaruka. ['eomerpus, 10 kmacc/Mep3ansik A.I'., Homuposckuii JI.A.,
[Tononckwuit B.b., SAxup M.C.; noa pen. [logonsckoro B.E., OO0 «M3narenbckuii
uentp "BEHTAHA-I'PA®"»; AO «U3narensctBO "[IpocBemienne»;

e Maremaruka. ['eomerpus, 11 kmacc/Mepsnsk A.I'., Homuposckuii JI.A.,
[Tonounckuit B.b., Sxup M.C.; nox pex. [Togonsckoro B.E., OOO «M3natenbckuit

uentp "BEHTAHA-I'PA®"»; AO «M3narensctBo "[IpocBerienue»;
o < .=

DNEeKTpOHHBIE 00pa30BaTENIbHBIE PECYPCHI, JOMYIIEHHBIC K HCIIOJIB30BAHUIO TPU PeaTru3aiui
VIMEIOIIIX FOCYIapPCTBEHHYIO aKKPEANUTALIMIO 00pa30BaTeNIbHBIX MPOrpaMM Ha4aIbHOTO
00111eT0, OCHOBHOT'O 00IIET0, CpeAHEro o0IIero oopa3oBaHus MpUKa3oM MHUHIIPOCBEIIEHUS
ot 02.08.2022 Ne 653:

DNeKTpOHHBIN 00pa3zoBaTenbHBIN pecypce «Jlomamnue 3aganus. Cpeanee ooiiee
obpazopanue. ['eomeTpus», 10-11 knacc, AO «M3aarensctBo "IIpocBemienuey;
Tpenaxep «O0nako 3HaHui». Maremartuka. 10 kinacc, OO0 «®uzukon Jlad»;

o Tpenaxep «O0mnako 3HaHui». Marematuka. 11 xnacc, OOO «Puszukon Jlaby;
o <..>.

IlnanupyemMble pe3yabTaThbl 0CBOECHHUS
y4eOHOro Kypca

JIMYHOCTHBIE pe3yabTaThl

JIMYHOCTHBIE pe3yIbTaThl OCBOEHUS MPOrpaMMbl yueOHOro Kypca «I'eomeTpusi»
XapaKTepU3YHOTCS:

I'paiknanckoe BocnnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOHN TO3UIIMKA 00YJAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOTO OOIIECTBA, MPEICTABICHHEM O MaTEMaTHUECKUX
OCHOBaxX (P)YHKLMOHHUPOBAHUS PA3IMYHBIX CTPYKTYD, SABJICHUHN, IPOLEAYP IPAKTAHCKOTO
obmecTBa (BEIOOPHI, OMPOCH U TIP.), YMEHHEM B3aUMOJICHCTBOBATH C COITUATLHBIMH
HHCTUTYTaMH B COOTBETCTBUH C UX (I)YHKI_[I/IHMI/I 1 HA3HAYCHUEM.



HanI/IOTI/I‘leCKOG BOCIIMTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaKIaHCKOW MJIEHTUYHOCTH, YBAKEHHUS K TIPOIIIOMY U
HaCTOAIICMY pOCCHﬁCKOfI MaTEMATUKH, HCHHOCTHBIM OTHOIIICHUEM K JOCTUXKCHUAM
POCCHUICKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOW MIKOJIbI, K UCIIOJIb30BAHUIO 3THX
JOCTIDKEHHH B PYTUX HayKax, TEXHOJOTHX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

OCO3HaHHUEM JYXOBHBIX LIEHHOCTEH POCCUICKOr0 Hapoa; c(hOPMUPOBAHHOCTBIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 TOBE/ICHHUS, CBA3aHHOTO C MPAKTUYECKUM
INPUMEHEHNEM JIOCTHKEHUH HAYKU U JeSTEIbHOCThIO YUEHOT0; OCO3HAHHEM JIMYHOIO BKJIala
B IIOCTPOECHUE YCTOMYHUBOTO OyIyIIETro.

JcTeTHYECKOE BOCMIUTAHHUE:

3CTETUYECKUM OTHOLLICHHUEM K MUPY, BKJIF0Yas 3CTETUKY MAaTEMaTUUYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a/1a4, PELICHUH, pacCy>KJIeHUI; BOCIPUUMUYHUBOCTHIO K MaTEMaTHUECKUM
aCIIeKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdusnyeckoe BOCIIUTAHHUE:

Cc(OPMHUPOBAHHOCTHIO YMEHUS PUMEHSATh MaTEMaTHYECKIE 3HAHUS B HHTEPEcax 37J0POBOTO
u 6e3omacHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 370POBBIO (3710pOBOE
nUTaHue, COaTAaHCUPOBAHHBIN PEXKHUM 3aHSATHIA U OTABIXA, pETyJsIpHas Guzndeckas
aKTI/IBHOCTB); (1)I/I3I/I‘IGCKOI‘O COBCPIICHCTBOBAHUS, IIPH 3aHATUAX CIIOPTHUBHO-
03JIOPOBHUTEIBHOM IS TEITLHOCTBHIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM LIEHHOCTHU TPYAOII00MS; HHTEPECOM K Pa3IMUHbIM
cdepam npodeccuoHaNbHON NesTeIbHOCTH, CBI3aHHBIM C MAaTEMAaTUKON U ee
IPUJIOKEHUSIMH, YMEHUEM COBEpIIIATh OCO3HAHHBIN BBIOOp Oyayleil nmpodeccun u
peaIn30BbIBaTh COOCTBEHHBIE dKH3HEHHBIE IIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTHIO K
MaTeMaTHYECKOMY 00pa30BaHMIO U CAaMOOOPa30BaHHIO HA MPOTSHKECHUN BCEH KU3HM;
TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PELICHUH NTPAKTUYECKUX 33]1a4 MaTeMaTH4YEeCKON
HaIpaBJIEHHOCTH.

IKOJOrHYeCcKoe BOCMIUTAHHUE:

c(hOPMUPOBAHHOCTHIO IKOJIOTUYECKON KYIbTYPhl, TOHUMAHUEM BIIHSIHUS COIIMAILHO-
9KOHOMMYECKHUX MPOILIECCOB HA COCTOSHUE IPUPOIHOMN U COIIMANIbHOM Cpejibl, OCO3HAHUEM
rJ100aTBFHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIeM; OpUEHTAIlUE Ha IPUMEHEHHE
MaTEeMaTUYECKUX 3HAHWUH IS PEIICHHsI 3371a4 B 00JIaCTH OKPYXKAIOIIEH CpeIbl,
IUIAHUPOBAHMS IOCTYNIKOB U OLEHKH MX BO3MOYKHBIX MOCJIEICTBUH Il OKPYIKAIOIIEH Cpeibl.

HeHHOCTI/I HAYYHOI'O MO3HAHMUA:

C(OPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
PAa3BUTHA HAYKH U O6IJ.[€CTBCHHOI>'I MPAaKTUKU, IOHUMAHUCM MaTeMaTHYeCKOU HAYKH KakK



C(l)epLI JeJI0OBEUYCCKON ACATCIIbBHOCTHU, 3TAIIOB €€ PAa3BUTHA Y 3BHAYUMOCTHU IJIA pa3BUTHUSA
OUBUIN3alIWU, OBJIAACHUCM SA3BIKOM MAaTCMAaTHKU 1 MaTeMaTHUYEeCKOI KyJIbTypOﬁ KakK
CpCACTBOM ITO3HAHUA MHUPA; TOTOBHOCTBIO OCYIICCTBIIATDH IMPOCKTHYIO U UCCIICAOBATCILCKYTO
ACATCIIbBHOCTD HHAWBUAYAJIBHO U B I'PYIIIIC.

MeTtanpeaMeTHbie pe3yJbTaThI

MertarnpeameTHbIe pe3yabTaThl OCBOSHHUS MPOTPaMMBI yueOHOTo Kypca «I'eomeTpus»
XapaKTEepU3yITCS OBJIAJCHUEM YHUBEPCAIbHBIMU MO3HABATEIbHBIMHU JICHCTBUIMU,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JEHCTBUSMH, YHUBEPCAIbHBIMU PETYJISITABHBIMU
JIEUCTBUSIMU.

1) YHuBepcanbHbIe MO3HABATEIbHbIE ICHCTBHS, 00ECIeYHBaIOT (POPMUPOBAHIE OA30BBIX
KOTHUTHBHBIX MPOIIECCOB 00yJarONINXCs (OCBOSHHE METOAOB TIO3HAHUS OKPYKAIOIIETO
MHpa; IPUMEHEHHE JIOTUYECKHX, NCCIIETOBATENILCKUX OMNepannii, yMeHHIH paboTaTh ¢
uHpopMarnueil).

Ba3oBble JJornuyeckue AeiicTBUA:

* BBIABJIATH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU MAaTEMAaTHYECKUX
00BEKTOB, MOHATHI, OTHOLIEHUN MEXAY HOHATUAMU; (DOPMYIHPOBAThH
OIpeIeJICHUs TOHATUI; yCTaHABIUBATh CYILIECTBEHHBINH MPU3HAK KIacCU(UKALUH,
OCHOBaHUS JJ1s1 0000IIEHHS U CPaBHEHUSI, KPUTEPUH ITPOBOJUMOIO aHAIM3a;

e BOCIPHHUMATh, (HOPMYIUPOBATH U MPEOOPA30BBIBATH CYKJICHHS: YTBEPAUTEIIbHBIC
U OTpUIaTeIbHbIE, €AMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE,

* BBIABJIATH MATEMAaTU4YECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYHS B
(dakTax, TaHHBIX, HAOIIOCHUAX U YTBEPKICHUSX; MIpearate KpUTepuu AJis
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNN;

e JIeJIaTh BBIBOJIbI C UCIIOJIB30BAaHUEM 3aKOHOB JIOTUKHU, AETyKTUBHBIX U
MHAYKTUBHBIX YMO3aKIYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

e IPOBOAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHHM
(IpsiMBbIE U OT IPOTUBHOTO), BHICTPANBATh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYK/IEHUS U BBIBOJIBL;

e BBIOMpaTh cr10COO peleHus yueOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHus, BEIOMpaTh Hanbosee MOAXOA[IIUN C Y4ETOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble HcciaenoBaTeJbCKHE JeHCTBUA:

* HCIOJB30BATh BOMPOCH! KaK MCCIIEIOBATEILCKUI HHCTPYMEHT ITO3HAHMS;
(bopMyIHpOBaTH BONPOCHL, (PUKCUPYIOIIUE IPOTUBOPEUNE, IPOOIIEMY,
yCTaHaBJIMBaTh HCKOMOE U TaHHOE, ()OPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATh
CBOIO MO3UIINIO, MHEHUE;

* TIPOBOJUTH CAMOCTOSATENFHO CIIAHUPOBAHHBII SKCIIEPUMEHT, HCCIEAOBaHNE 110
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro o0beKTa, sIBIEHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEI MEXy 00bEKTaMu, SBICHUSIMH, IPOLIECCAMH;

*  CaMOCTOSITENBHO (hOPMYITUPOBATH 00OOIIEHUS M BHIBOBI IO PE3yJIbTaTaM
HPOBEJCHHOTO HAOIOACHNS, UCCIIEOBAHNS, OLICHUBATh JOCTOBEPHOCTh
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0000IIECHUI;



¢ IIPOTrHO3HUPOBATH BO3MOKHOC PA3BHUTHUC IIPOLECCCA, 4 TAKIKC BbIABUI'ATb
MPCAITIOJIOKCHUA O €T0 Pa3BUTHUHN B HOBBIX YCIIOBHAX.

Paborta ¢ unopmanmeii:

e BBIABIATH JeUIMUTHI HHPOPMALINH, TAHHBIX, HEOOXOIUMBIX Il OTBETa HA BOIIPOC
U JUISl peLICHUS 3a/1a4U;

e BbpIOMpATh MH(OPMALMIO U3 UCTOYHUKOB PA3JIUYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMAaTU3UPOBATh U UHTEPIPETHPOBATH HHPOPMAIIUIO PA3INYHBIX BUIOB U (OPM
[IPEICTABIICHMUS;

e CTPYKTYypHUpOBaTh UH(OPMALNIO, IPEICTABIATH €€ B Pa3IMUHbIX (hopMax,
WITIOCTPUPOBATh I'padUuecKy;

e OIIEHMBATh HAJEKHOCTh MHPOPMALMH 110 CAMOCTOSITEIBLHO CHOPMYITHUPOBAHHBIM
KPUTEPUSM.

2) YHuBepcaabHble KOMMYHHKATUBHbBIE JICHCTBHS, 00ecredynBaoT chOpMUPOBAHHOCTD
COIIMAJIbHBIX HABBIKOB 00YYaIOIIUXCS.

Oo0menmne:

* BOCIPHHUMATh U (POPMYIHPOBATH CYXkIEHUS B COOTBETCTBUU C YCIOBHSIMHU U
LEJISIMU OOILIEHUS; ICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHUS B
YCTHBIX Y IIMCBMEHHBIX TEKCTaX, JaBaTh IIOSCHEHUS 110 X0y PELICHUs 3a/1a4H,
KOMMEHTHPOBATH ITOIYYEHHBIN pe3yJIbTaT;

* B X0j€ 00CYX/IeHHs 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMBI,
po0JIeMbl, pelaeMoil 3a1a4u, BbICKAa3bIBATh UJIEH, HALICJIEHHbIE Ha TOUCK
pELICHUS; COIIOCTABIIATh CBOU CYXKICHUS C CYKICHUSIMHU IPYTUX YYACTHUKOB
auanora, oOHapy KMBaTh pa3INuKe U CXOACTBO MO3UIIMIA; B KOPPEKTHOU opMme
(dbopMyIMpOBATH PA3HOIIACHUS, CBOM BO3PAXKEHUS;

* MPEACTABIAThH PE3YNbTATHI PEMICHUS 3a7a4l, SKCIIEPUMEHTA, UCCIEA0BaHus,
IIPOEKTA; CAMOCTOATENBHO BHIOUPATh (hOpMAT BHICTYIICHUS C YYETOM 3a/1a4
MIPE3EHTALUU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyannuecTBo:

* TIOHUMATb U HCIIOJIF30BATh MPEUMYIIECTBA KOMAHIHON ¥ UHIAMBHYaJIbHON pabOTHI
IIPU pelIeHNH YUeOHbIX 3a/1a4; MPUHUMATh 11eJIb COBMECTHOM J1eATENbHOCTH,
TUTAHUPOBATh OPTaHU3ALMI0 COBMECTHOM paboThl, pactipesieNiaTh BUAbI padoT,
JIOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3YIbTaT pabOThl; 0000IIaTh MHEHUS
HECKOJILKHX JIIOJICH;

* Y4aCTBOBATh B IPYIIOBHIX opMax pabOThI (00CyX)aeHUS, 0OOMEH MHEHHI,
MO3TOBBIE IITYPMBI ¥ HHBIE); BHITIOJIHSITH CBOIO YacTh PabOTHl U KOOPIAUHUPOBATH
CBOM JICHCTBUS C IPYTUMH YWiIEHaAMHU KOMaH/bl; OLIEHUBATh KAYE€CTBO CBOET0O BKJIaJa
B OOIIMI MPOIYKT MO KPUTEPHSIM, CHOPMYIHMPOBAHHBIM yUYaCTHUKAMHU
B3aUMOJICUCTBUSL.

3) YHuBepcanbHbIE peryJasiTUBHbIE ACHCTBUS, 00ecTeunBarOT (POPMHUPOBAHUE CMBICTIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranu3anus:



* COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 33/1a4H, BHIOMPATh CIIOCO0 pelieHus ¢
Y4E€TOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI C y4eTOM HOBOM MH(MOpMaIUK.

CaMOKOHTPOJIb:

e BJAJETh HaBbIKAMU IIO3HABATEIbHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JeUCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIaJIeTh CIOCOOAMU
CaMOIIPOBEPKU, CAMOKOHTPOJISI IIPOIiecca U pe3yJIbTaTa pelieHus: MaTeMaTHYecKOi
3aJa4y;

e MpeIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTb IIPH PELICHUH 33JauH,
BHOCHUTbH KOPPEKTHUBBHI B JCATEIBHOCTh HA OCHOBE HOBBIX O0CTOSITEIbCTB, JAHHBIX,
HalICHHBIX OIINOOK, BBISBIIEHHBIX TPYIHOCTEH;

* OLIGHUBATh COOTBETCTBUE PE3yJIbTaTa LENU U YCIOBHUSIM, OOBSICHATH PUUNHBI
JOCTUKEHUSI U HEJIOCTHXKEHUS pe3yJIbTaTOB AESITEIbHOCTH, HAXOAUTh OILNOKY,
J1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IIpeaMeTHBIE pe3yJabTAaThl

10-ii kaacce
OnepupoBaTh NOHATUSIMU: TOUYKA, MPSAMAs], IJIOCKOCTb.

HpI/IMCHHTB AKCHUOMBI CTCPCOMCTPUHU U CIICACTBHUA N3 HUX IMPHU PCHICHHUU I'COMCTPUUCCKUX
3aaad.

OnepupoBaTh NOHATHAMU: NAPALIEIBHOCTh U IEPIEHANKYIIPHOCTD NPSMBIX U IUIOCKOCTEH.
KnaccudunmpoBats B3auMHOE paclookKeHUE NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMHU: IBYTPAHHBINA Yroj, FPaHU JBYTPAHHOIO yIia, pedpo JBYTPaHHOIO
yIJIa; JTUHEHHBIN YroJl ABYTPAHHOTO yIJja; TpagyCHas Mepa IBYIPAHHOIO yIJIa.

OnepupoBaTh NOHATUAMHA: MHOIOTPAHHUK, BBITYKJIBII M HEBBITYKJIbIII MHOIOIPAaHHUK,
3JIEMEHTBI MHOTOI'PaHHUKA, IPABWIBHBIM MHOTOTPaHHHUK.

Pacro3HaBaTh OCHOBHbIC BU/Ibl MHOTOTPAHHHUKOB (MTUpaMK/IA; IPU3Ma, IPIMOYTOIbHBIH
napajenenurnes, Kyo).

KnaccuduiupoBaTs MHOTOTPaHHUKH, BEIOUpasi OCHOBAHUS AJIs KiacCU(PUKAIK (BBITYKIIbIE
Y HEBBIMTYKJIbI€ MHOTOTPAaHHUKH; MPABUJILHBIE MHOTOTPAHHUKH; TIPSIMbIE M HAKJIOHHbBIE
MPU3MBI, TApaJUICICTTUIIE IBI).

OnepupoBaTh MOHATHAMH: CEKYIasi INIOCKOCTh, CE4eHHE MHOTOTPAaHHUKOB.

OOBSICHATH MPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCII0JIb3Ysl METO/I CIIEJIOB.

CTpouTh CEYeHHSI MHOTOI'PAaHHUKOB METOJIOM CJI€/IOB, BBITIOJHSTH (BBIHOCHBIC) IJIOCKUE
YepTeXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD: BU CBEPXY, COOKY, CHU3Y.



Pemarsp 3a/la4i Ha HaXOKJACHHUC I'COMCTPHUUICCKUX BCIIMYHH I10 o6pa3uaM HJIA aJITOPUTMam,
MMPUMCHAA U3BCCTHBIC aHAJTIMTUYCCKUC MECTOABI IIPHU PCIICHHUU CTAHAAPTHBIX MATEMATHYCCKUX
3aJa4 Ha BBIYHCJIICHUC paCCTOHHI/Iﬁ MCXKAY ABYMS TOUKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKH
A0 IIOCKOCTH, MCKAY CKPCIIUBAOITUMUCA ITPAMBIMU.

Pemrate 3a1aun Ha HAXOXKAEHUE T€OMETPUUYECKHUX BEJIMYMH 10 00pasliaM MM alropuTMaM,
[IPUMEHSAS U3BECTHBIC AHAIIMTUYECKUE METO/bI IIPU PEIIEHUH CTAHAAPTHBIX MaTEMAaTHYECKUX
3a/1a4 Ha BBIYMCIICHHUE YIJIOB MEXKY CKPEIIUBAIOIIMMUCS MIPSAMBIMU, MEXIY IPSIMON U
IJIOCKOCTBIO, MEXKAY IIJIOCKOCTAMHU, ABYTPAHHBIX YIJIOB.

Boruncnsate 00beMbl U IIIOIIAM TOBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma, TUpaMua) ¢
IpUMEHEHUEM (OPMYIT; BEIUUCIIATH COOTHOLICHUS MEXy TUIOIIAAsIMUA TOBEPXHOCTEH,
o0beMamMu OJOOHBIX MHOT'OIPaHHUKOB.

OnepupoBarh NOHATHAMH: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U MIIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekathb, mpeoOpazoBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIIUIO O TPOCTPAHCTBEHHBIX
reoMeTpruecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

HpI/IMeHHTL reoOMCTPHUICCKUC (I)aKTBI AJId pCHICHUA CTCPCOMETPUICCKUX 3aaaY,
mpearoaratommnx HECKOJIbKO HIaroB peuiCHusA, €CJIn yCJI0BUA IPUMCHCHUA 3a/IaHbl B SIBHOU

dopme.

HpI/IMCHHTL HpOCTCfII.HPIG MMpOrpaMMHBIC CPCACTBA U SJICKTPOHHO-KOMMYHUKAIIUOHHBIC
CUCTCMBI ITIPU PCHICHUHN CTCPCOMETPUUCCKHUX 3a/1ay.

[IpuBoanTE pUMEpBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HH,
pacno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOTy4YeHHbIE 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATh PEATbHBIC CUTYAIUH U
MPUMEHSTH U3YUYEHHBIE MOHATHS B IPOLIECCE MTOMCKA PEHICHUS] MAaTEMAaTUYECKU
chopmMyIHpOBaHHON MPOOIJIEMBI, MOJIETTUPOBATH PEabHBIC CUTYallUU Ha S3BIKE TEOMETPHH,
HCCJIEeI0BATh MOCTPOCHHBIE MOJEIIH C UCIIOIb30BAHUEM I€OMETPUUECKUX MMOHATUN U TEOPEM,
amnmapara ajreOpbl; pemaTh NPaKTUIECKHUE 3a7]a4H, CBSI3aHHbBIE C HAXO0XICHUEM
F€OMETPUYECKHUX BEJINYHUH.

11-i1 knace

OnepupoBarh NOHATHAMU: LUJIUHAPUYECKasi TOBEPXHOCTh, 00pa3yIoie UINHAPUIECKON
MOBEPXHOCTH; IIMIIMHP; KOHUYECKasl TOBEPXHOCTH, 00pa3yIoIie KOHUYECKOW MOBEPXHOCTH,
KOHYC; c(heprueckasi IOBEPXHOCTb.

Pacnio3naBate Tena Bpamenus (MWJIKHIP, KOHYC, cdhepa u map).

OOBSCHATH CIIOCOOBI OJTYUEHUS TEJ BpalllEHUsI.

KnaccugummpoBats B3auMHOE pacnoioxkeHne Chephl U MITOCKOCTH.



OnepupoBaTh MOHATHSIMHU: IIAPOBOH CETMEHT, OCHOBAHHE CErMEHTa, BHICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHUE MAPOBOTO CJIOS, BHICOTA APOBOTO CIIOS; IAPOBOM CEKTOP.

Brruncnars O6’beMBI U mjiomiaan HOBCpXHOCTeﬁ TCJI BpalllCHUA, TCOMCTPHUYCCKUX TCII C
npuMeHeHueM (Gopmyi.

OnepupoBarh NOHATHAMHI: MHOIOIPaHHUK, BIIMCAHHBIN B c(hepy U ONUCAHHBIA OKOJIO cephl;
cdepa, BNIMCAHHAS B MHOTOI'PAaHHUK WUJIH TEJIO BPAILECHUSL.

BbruuciaTs cOOTHOLIECHUS MCXKAY IO IMHU HOBerHOCTeﬁ 1 00beEMaMH HO,Z[O6HBIX TCII.

N306paxath usyyaemble GUTYpHl OT PYKH U C IPUMEHEHUEM IPOCTHIX YEPTEHKHBIX
WHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKH U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAILICHUS.

W3BnekaTh, MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HH()OPMAIIHIO O TIPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeAcTaBIeHHYIO Ha YepTexax U pUCyHKaX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

Brmmomaare HGfICTBHSI CJIOKCHUA BEKTOPOB, BBIYUTAHNA BEKTOPOB U YMHOXCHUS BEKTOPA HA
quciio, 06’LHCH$ITL, KaK{MH CBOMCTBaMHU OHU O6J'Ia,[[aI-OT.

HpI/IMCHHTB IIpaBUJIO MapaJUICIICIIUIICIA.

OnepupoBaTh NOHATHAMU: I€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIIh
BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXK]Ly BEKTOPaMH, CKaIsIPHOE
IPOU3BE/IEHUE BEKTOPOB, KOJUTMHEAPHbIE U KOMIJIAHAPHBIE BEKTOPHI.

HaXO}II/ITI) CYMMY BCKTOPOB M MMPOU3BCACHUC BCKTOPA HA YMUCJIO, YIOJI MCXKAY BEKTOpaMu,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BCKTOPAM.

3a,I[aBaTB IUIOCKOCTb YPABHCHUCM B ,HCKapTOBOﬁ CUCTECMEC KOOpAMUHAT.

[TpumensaTs reoMerpuueckre (HakThl 715 pelIeHUs CTEPEeOMETPUYECKUX 3a/1aY,
MPEANOoIaraloMX HECKOJIbKO 1IAaroB PELIEeHUs, €CIIH YCIOBUSI IPUMEHEHUS 3a/1aHbl B SBHOU

dbopwme.

Pemats HpOCT@fIHIPIC TCOMETPHUICCKUC 3a1a4i Ha IPUMCHCHHUEC BEKTOPHO-KOOPAUHATHOI'O
METOAa.

Pemarsp 3aJa4M Ha J0Ka3aTCJIIbCTBO MAaTCEMATHUYCCKUX OTHOIIICHUH B HaxXO0XIACHUC
TCOMCTPHUICCKUX BCINYHH 10 06pa311aM HJIN aJIrOpUuTMam, MMpUMCHsA U3BCCTHBIC MCTOABI
IMIpH PCHICHHUU CTAHJAAPTHBIX MATCMATUUCCKUX 3a1aY.

[TpuMmensaTh mpocTeiiline NporpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKALMOHHbBIE
CHUCTEMBI MPU PEHICHUHN CTEPEOMETPUUECKUX 3a/ay.



HpI/IBOI[I/ITB MNPpUMEPLI MATEMATHUUYCCKUX 3aKOHOM€pHOCTeI>'I B IIpUPOAC U )KU3HU,
pacrio3HaBaTh MPOABJICHUC 3aKOHOB TCOMETPHU B UCKYCCTBC.

IIpuMeHATH MOTy4YEHHBIE 3HaHUS HA NIPAKTUKE: aHAJTU3UPOBATh PEAJIbHBIC CUTYALlUU U
[IPUMEHATH U3YYEHHBIC TIOHATHS B IIPOLIECCE ITOMCKA PELICHUS MATEMAaTUYECKH
chopMyIMPOBaHHON POOIEMBI, MOJICIUPOBAThH pealIbHbIE CUTYalllu Ha S3bIKE T€OMETPHUH,
MCCIIEIOBATH ITIOCTPOCHHBIE MOJENH C UCTIOIb30BAaHUEM I€OMETPUUECKUX TOHATHN U TEOPEM,
ammapara anreOpbl; pelaTh MPaKTHYECKUE 3a/1a41, CBI3aHHBIE C HAXOXKICHUEM
F€OMETPUYECKHUX BEIINYHH.

Coaep:xanue yueOHOro Kypca

10-1 kJacce

IIpsiMmble U IIOCKOCTH B POCTPAHCTBE

OCHOBHBIC ITOHSTHUS CTCPCOMCTPHUU. Tqua, npsamas, ImI0CKOCTb, IMPOCTPAHCTBO. [TousTue 00
AKCUOMATHUYCCKOM IMOCTPOCHUHN CTCPCOMCTPUN: AKCUOMBI CTCPCOMETPUHN U CIICACTBUSA U3
HUX.

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TTapalIEIbHbIE U
CKpelnuBarouecs npsmslie. [lapannienbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE:
napaJuleIbHbIC IPSIMbIE B IPOCTPAHCTBE; NapaUIEIbHOCTD TPEX MPAMBIX; apAJIICIbHOCTD
IPSIMOM M TNIOCKOCTHU. YTJIbI C COHAIIPABJIIEHHBIMHM CTOPOHAMM; YIOJ MEKY IPSIMBIMU B
npocTtpaHcTBe. [lapamienbHOCTh INIOCKOCTEN: apaljIeNIbHbIE INIOCKOCTH; CBOMCTBA
napaenbHbIX mIockocTei. [IpocTeiine mpocTpaHCTBEHHBIE (PUTYPBI HA TNIOCKOCTH:
TeTpa’ip, KyO, mapajuiesaenuIies; IoCTpOeHHE CeUEeHUI.

[lepnenaANKyISIPHOCTD MPSAMOM U IUNIOCKOCTH: NMEPIEHANKYIISIPHBIE IIPSIMbIE B IPOCTPAHCTBE,
IpsIMblE TIapajlIeIbHbIE U MEPIEHAUKYIISIPHBIE K IUIOCKOCTH, ITPU3HAK NEPIIEHANKYIIPHOCTH
MPSIMOU U TJIOCKOCTH, TEOpEMA O MPSIMOIN NEPIEHIUKYISIPHON TIIOCKOCTH. YTJIbI B
IIPOCTPAHCTBE: YrOJl MEXAY MPSAMOM U INIOCKOCTBIO; ABYTPaHHBINM YIOJl, JMHEUHBINA YOI
JBYI'paHHOTrO yria. [lepnenaukyiisip 1 HakJIOHHBIE: pacCTOSHUE OT TOYKHU J10 TNTIOCKOCTH,
paccTostHue OT MPSAMOM J0 MIIOCKOCTH, POEKIMS (GUTYPHI HA TNIOCKOCTb.
[lepneHANKyISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTH JBYX INTIOCKOCTEH.
Teopema 0 Tpex nepneHANKyIApax.

MHOrorpaHHUKHU

[TonsiTHE MHOTOTpaHHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOTPaHHMKA, BBIITYKJIbIE U HEBBITYKIIbIE
MHOTOI'PaHHMKH; pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yrosbHas npusma; TpaHu u
OCHOBAHHS IPU3MBI; NIPsIMast U HAKJIOHHAS IIPU3MBbI; OOKOBas U MOJIHAs TOBEPXHOCTh
npu3Msl. [lapannenenunen, npsAMOYroJIbHBIN Mapajuieenunes] u ero ceoicrsa. Ilupamuaa:
N-yroJjibHasi MMpaMua, TpaHu U OCHOBAHUE MUPAMHU/Ibl; OOKOBAsSI U TOJIHAsl HOBEPXHOCTh
NUPaMUJIbL; IPaBUIIbHAS U yCEUEHHAsl MUpaMua. DIEMEHTHI IPU3Mbl U TUPAMUBI.
[TpaBrIIbHBIE MHOTOIPAaHHUKH: MTOHITHE IPABUIIBHOIO MHOTOTPAHHUKA; IPAaBUJIbHAS IPU3Ma
Y TIpaBUJIbHAS MHMpaMUQ; IpaBUiIbHAsI TPEYToJbHAs MpaMua U IPaBWIbHBIN TeTpasip;



KyO. [IpeacraBnenue o npaBUIIbHBIX MHOTOTPAHHUKAX: OKTa3/Ip, JOAEKA3AP U UKOCAP.
CeueHust NpuU3Mbl U MIUPAMUBI.

CumMMeTpust B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOUKH, IPSIMOM, TNIOCKOCTH.
DNEeMEHTHI CUMMETPUH B IMPAaMUAAX, IapajuIeeNuIe ax, IPaBUIbHbIX MHOTOTDAHHHKAX.

Brruncienue 351eMeHTOB MHOTOTPAaHHUKOB: pedpa, muaroHainy, yrisl. [1nomaas 60koBoi
MOBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSIMO MPU3MBI, IJI0ILA b OCHOBaHUH, TEOPEMA O
OOKOBOW MOBEPXHOCTH MPAMOU MPU3MBI. [11011a16 60KOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBUJILHON MUPaMUIbI, TE€OpeMa O MO yceueHHoM nupamuabl. [TonsTre 06 oobeme.
O6beM nmupaMubl, IPU3MBIL.

[TomoOHBbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKAY TUIOMIAIIMU TIOBEPXHOCTEH,
o0BeMaMH ITONOOHBIX TE.

11-1 KJjacc

Tesa BpauieHust

[{umuaapryeckas TOBEPXHOCTh, 00pa3yIonue MUINHAPUIECKON MTOBEPXHOCTH, OCh
HUIMHAPUYECKON MOBEpXHOCTU. L{umuHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTb,
00pa3yrolas 1 0Ch; MJI0MAaIb OOKOBOM ¥ IMOJTHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yoiire KOHHYeCKO MOBEPXHOCTH, OCh U BEpILIMHA
KOHMYeCcKOol noBepxHocTH. KoHyc: ocHOBaHME U BepIinHa, 00pa3yromias U 0Ch; IIIOMIA1b
OOKOBOW M IOJTHOM IMOBEPXHOCTU. Y CEUYEHHBIN KOHYC: 00pa3yroIIie U BHICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AnaMeTp; IIoua s NoBepxHOCTH chepsl. Bzaumuoe
pacrosokeHue cepbl U III0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Iomaib chepsl.

N300paxenue Ten BpalleHs Ha III0CKOCTH. Pa3BepTka nuiauHApa U KOHyca.

KomOunanmu Ten BpalieHrss ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIN OKOJIO chepsl;
cdepa, BNUCAHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILEHHS.

[Tonsatue 06 o6peme. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 oObeme
IPSIMOYTOJILHOTO Tapasuieenurnena u cneacTeus u3 nee. O6beM mumHapa, Konyca. OobeM

iapa v riomass chepsl.

[TomoOHBbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKAY TUIOMIAIIMU TIOBEPXHOCTEH,
o0BeMaMH ITOTOOHBIX TE.

Ceuenus nunuHApa (MapaiesbHO U MEPHEHANKYISIPHO OCH), CEYEHHS KOHYyCa
(mapasnienbHOe OCHOBAHUIO U MPOXOSIIEe Yepe3 BEPUINHY ), CEUSHUS IIapa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE



Bekrop Ha minockocTH U B ipocTpaHcTBe. ClioKeHNE U BBIYUTAaHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4yncio. PaznojkeHue BekTopa o TpeM HEKOMIUIAHApHBIM BekTopaMm. [IpaBuio
napajuenenuneaa. Pemenne 3aaad, CBSI3aHHBIX ¢ IPUMEHEHUEM MPABUII ACHCTBUH C
BekTopaMu. [IpsimoyronbHas cuctema KoOopaAMHAT B pocTpaHcTBe. KoopanHaTel BEKTOpA.
[Ipocreiimne 3a1aun B KOOpAUHATAX. YTOJ MEXay BekTopaMu. CKalIsipHOE MPOU3BE/ICHUE
BEKTOPOB. BhIuncienne yrioB Mexay NpsIMbIMU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METO/1 IIPU PEIICHUH T€OMETPUUECKUX 3a/1au.

TeMarnuyeckoe MIAHUPOBAHUE

10-1 Kaacce

KosanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanmue
Ne (undposbie)
/| PA3AC/I0B N TEM B Konrpoabnbie | [IpakTuueckne | ggpazoparebHble
NMpoOrpaMmblI Cero | .6 6
padoThI padoThI pecypcsl
DNEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecypc «Jlomaiinue
3ananus. CpenHee
1 Bsenenue B 10 oO1ee
CTEPEOMETPUIO oOpa3oBaHHe.
I'eomerpus», 10-11
kiaacc, AO
«3narenbcTBO
"IIpocerenue"»
Tpenaxep «Ob6mako
IIpsiMbIe ¥ TUIOCKOCTH o
B IIPOCTPAHCTBE SHAHIH.
2| 12 1 Marematuka. 10
li§ SI{)MBIX U TUIOCKOCTEH ace, 000
p «Duzukon J1adb»
[leprnieHaUKYIAPHOCTD
3 PHCHAMKYIIPHOCTS | 5 <.>
MPSIMBIX U TDIOCKOCTEH
VYribl Mexay
4 | OpSIMBIMH U 10 1 <.>
TUIOCKOCTSIMH
5 | MHoOrorpaHHuku 11 1 <..>
O06bemMbl
6 9 1 <.>
MHOTOTPaHHHUKOB
[ToBTOpEHUE: ceueHuUs
7 OBTOpEHHE: CeHeHu, | 4 1 < >
PacCTOSHUS U YTJIbI




OBUIEE KOJIMYECTBO

YACOB I1O0 68 5 0
I[TPOT'PAMME
11-i1 ki1ace
KoJsmn4yecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
o/ | PA3ACI0B H TEM Beero Konrpoabnbie | IIpakTudeckue | ogpasoparesubie
HporpaMmel padoThI padoThbI pecypebl
DIIEKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc «Jlomaraue
3aganus. Cpennee
1 | Tena BpamieHus 12 obmree obpazoBaHHeE.
I'eometpusi», 10-11
knacc, AO
«M3narenbcTBO
"IIpocBenienue»
Tpenaxep «Obnako
3HaHuY. MaTemarTuka.
2 O0BeEMEI Tel 5 1 11 xace, 000
«®u3nkoH JIab»
Bekropsl n
3 KOOPJIMHATHI B 10 1 <.>
MIPOCTPAHCTBE
[ToBTOpEHUE,
4 0000111eHHE, 7 1 < >
CHUCTEMaTH3AIUS
3HaHUH
OBIIEE
KOJIMYECTBO
YACOB I1O 34 3 0
[TPOI'PAMME




