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MNOACHUTEJIbHAS 3AIINCKA

Pabouas nmporpamma yueGHOTO Kypca «I'eomerpus» 6a30Boro ypoBHs st oOydaromuxcs 10 —11 kiaccoB
paspaboraHa Ha ocHOBe DenepanibHOTO TOCYAAPCTBEHHOTO O0pa30BaTEIbHOTO CTAHAApTa CPEAHEro OOIIero
oOpa3oBaHusi, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHMWN, MPEIBABISAEMBIX K MaTEeMaTHYECKOMY
00pa3oBaHUIO, W TPAIUIMA POCCUUCKOTO 00pazoBaHus. Peanmsamusi mporpaMMbl 00eCleYMBACT OBIIAJICHUE
KJIIOYEBBIMH KOMIIETEHIIUSAMH, COCTABJIIOUIMMHU OCHOBY JUISI CAMOPA3BUTHS M HEMPEPHIBHOTO 0Opa3oBaHWf,
[EJIOCTHOCTD OOMIEKYJIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEILHOTO Pa3BUTHS JTMYHOCTH 00yUYarOIIUXCS.

HEJA U3YYEHUS YYEBHOI'O KYPCA

Baxxnocth ydeOHOro Kypca reoMeTpuM Ha YpOBHE cpeAaHero ooOmero oOpa3oBaHus OOyCIOBJICHA
MPAaKTUYECKOH 3HAYMMOCTBIO METAlpeAMETHBIX M TPEIMETHBIX pe3ylbTaTOB OOY4YCHHs TEOMETpPHU B
HANpaBJICHUU JMYHOCTHOTO PAa3BUTHA OOydJarommxcsi, (OpMHPOBaHUS (DYHKIMOHAIFHOW MaTeMaTHYECKO
IPaMOTHOCTH, U3YYEHHsSI JPYTUX y4eOHBIX TUCHUIUIMH. Pa3BuTHe y 00yJaromuXxcsi MpaBUIIBHBIX TPEICTaBICHHHA
O CYIIHOCTH ¥ MPOUCXOXKICHUU T'E€OMETPUYECKUX aOCTpaKIMi, COOTHOIIEHWH pPEaTbHOTO W HIEATBHOTO,
XapakTepe OTPAKEHHS MATEeMaTHYEeCKOW HAyKOH SBICHWHA W TPOLECCOB PEATHHOTO MHpPA, MECTE TEOMETPHU B
CHCTEME HayK M POJIM MAaTEeMaTHYECKOTO MOJCITUPOBAHHS B HAYYHOM TO3HAHUHM U B TPAKTHUKE CIIOCOOCTBYET
(OpPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS YYalIMXCS, a TaK)Ke KayecTB MBIIUICHHS, HEOOXOIUMBIX IS
aJlanTaiy B COBPEMEHHOM OOIIECTRE.

I'eometpus siBNsieTCss OJHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CpPEeITHETO 00IIero 00pa3oBaHMsl, TaKk KakK
o0ecrieyrBaeT BO3MOXXHOCTh H3YYEHHUS KaK MAWCHUIUIMH €CTeCTBEHHO-HAYYHOW HAmpaBICHHOCTH, TaK U
T'YMaHHUTApHOM.

Jlormueckoe MbIUIeHHE, (GOpMUPYyEMOe TIPH H3YICHUN 00yJarONUMHUCS TIOHATUHHBIX OCHOB TEOMETPUH U
MOCTPOSHHH TICTIOYKHU JIOTHUECKUX YTBEPXKICHHUI B XOJI€ PEIICHUSI TEOMETPHUIECKUX 3a/1a4, YMEHHE BBIBUTATh U
OTIPOBEPTaTh TUIOTE3bI HEMIOCPEICTBEHHO HCIONIB3YIOTCS TIPU PEUICHHH 3aj]ad €CTECTBEHHO-HAYYHOTO NUKJIA, B
YaCTHOCTH U3 Kypca PU3UKU.

YMeHrne OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO BCEX 00IACTAX NEATETHHOCTH
gyenoBeka. OpHeHTAIMs YeIoBeKa BO BPEMEHHM M TPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIMAIBHOTO
ObITHs, (hopMa OTpaKEHHSI OKPYKAIOIIETO MHpPA, YCIOBHE YCIICIIHOTO MO3HAHUS M aKTHBHOTO MPeoOpa3oBaHUs
nercTBUTENbHOCTH. OmepupoBaHUe MPOCTPAHCTBEHHBIMH O0pa3aMu OOBEAMHSET pa3HbIe BUIBl Y4EOHOUW U
TPYAOBOH NEATETBHOCTH, SIBIISIETCSI OAHUM U3 MPO(ECCHOHAILHO BAKHBIX KAUeCTB, MIOATOMY aKTyajbHA 3a/ava
dbopmMupoBaHHs y 00ydarOMIMXCS IPOCTPAHCTBEHHOTO MBIIIICHHUS KaK Pa3HOBHIHOCTH OOPa3HOTO MBIIUICHUS —
CYIIECTBEHHOTO KOMITOHEHTA B IOJATOTOBKE K MPAKTUYECKON JACATEIIEHOCTH 10 MHOTUM HAIIPaBIICHHSIM.

Ilenms ocBoeHmst mporpamMmbl yuyeOHOTO Kypca «['eomerpusi» Ha 0a30BOM ypoBHE OOydeHUS —
o0mieoOpa3oBaTeibHOE ¥ OOMIEKYJIBTYPHOE pa3BUTHE OOYyYarOIIUXCS Yepe3 OO0eCleYeHue BO3MOXKHOCTH
NpUOOPETEHUS] W HCIOJB30BAHUS CHUCTEMATHYECKUX T€OMETPHUYECKMX 3HAHWUH W JCWCTBUH, CIEIU(PHIHBIX
TE€OMETPUH, BO3MOXKHOCTH YCIICITHOTO TIPOJIOJDKEHUS OOpa3oBaHMs IO CIEIHMAIbHOCTSIM, HE CBS3aHHBIM C
MPUKJIAJHBIM UCTIOJIH30BAHUEM I€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 6a30BOM YpOBHE TpeIHA3HAYCHA JIJIsl OOYJArONIIUXCsl CPEAHEH MIKOJbI, He
WCTIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYJHCHUH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3zoBaHus. Takum oOpasom,
oOyuyaroruecsi Ha 0a30BOM YpPOBHE JIOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMCHHUsS, CBSI3aHHBIC CO
cienu(UKON TeoOMETpUM W HEOOXOJUMBIC Ui KH3HH B COBPEMEHHOM oOmiecTBe. KpoMe 3TOro, OHM HUMEKOT
BO3MOKHOCTh M3YYUTh TEOMETpHIO OoJiee TIyOOKO, €CiM B JajJbHEHWIIEM BO3HUKHET HEOOXOJUMOCTh B
TCOMETPUYCCKUX 3HAHUSIX B IPOPECCUOHATBHOM JIESTETLHOCTH.

JIOoCTIDKEHHE 1eMH OCBOCHHS IMPOrpaMMbl O00CSCIIEYMBACTCS PEIICHUEM COOTBETCTBYIOIIMX 3ajad.
[TpuopuTeTHBIMHE 3aJ]a4aMK OCBOCHUS Kypca «I eoMeTpun» Ha 6a30BoM ypoBHEe B 10—11 kitaccax siBIISIFOTCS:

e (opMupoBaHHME TMPEJICTABIECHUS O TEOMETPUU KaK YacTH MHUPOBOM KyJIbTyphl M OCO3HaHHME €&
B3aMMOCBSI3HU C OKPYXKAIOIIUM MUPOM;

e (opmupoBaHuE TPEICTABICHHUS O MHOTOTPAHHUKAX U Telax BpalleHUs Kak O BaKHEHIIMX
MaTeMaTHYEeCKUX MOJIENSIX, TO3BOJISIONIMX ONUCHIBATh M N3y4aTh pa3Hble SIBJICHUS OKPY)KAIOLIEr0 MUPa;

e (opMupoBaHME YMEHHS PACIO3HABATh HA YepTeKaX, MOAEISAX U B PeabHOM MUPE MHOTOTPAHHUKHU U
TeJa BpalleHus;

® OBJIAJICHHE METOJIaMH peIIeHHs 3a/1a4 Ha MOCTPOEHUS Ha N300paKEHUSIX MPOCTPAHCTBEHHBIX QUTYD;

e (opmupoBaHUE yMEHHUS OMEPUPOBATH OCHOBHBIMU MOHATHUSAMH O MHOTOTPAHHHUKAX U TeNlaX BpalleHUS
U MX OCHOBHBIMH CBOWMCTBaMH;

® OBJIAJICHHE AJITOPUTMAMU pPELICHHs OCHOBHBIX THIOB 3371a4; (OPMHUPOBAHHME YMEHHUS NPOBOIMUTH
HECJIOJKHBIE JIOKAa3aTeJIbHBIC PACCYXKICHHUS B XO/€ PELICHHUs CTEPEOMETPHUECKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM
CoJIepKaHUEM;

® Da3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKMX CHOCOOHOCTEH OOydaromIMxcsi, MO3HAaBaTEIBbHON
AKTUBHOCTH, UCCIIEIOBATEIILCKUX YMEHUHN, KPUTUYHOCTH MBIIIUICHUS,



e (opMupoBaHue (QPYHKIMOHAIBHOM TPaMOTHOCTH, PEJICBAHTHOM TE€OMETPUHU: YMEHHUE DPAaCIO3HaBaTh
MPOSIBJICHUSI TEOMETPUYECKUX MOHITUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX KU3HEHHBIX CUTYAIMSIX H
[PU U3YYEHHUH JPYTUX y4eOHBIX MPEAMETOB, MPOSBICHHS 3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (GOpMYINpOBaTh
UX Ha S3bIKE TEOMETPUM M CO3/1aBaTh T'€OMETPUYECKUE MOJETH, NPUMEHSATh OCBOCHHBIA T€OMETPUYECKUN
ammapar Ui pelIeHHs MPaKTUKO-OPHEHTUPOBAHHBIX 3aj[ad, MHTEPIPETUPOBATH M OICHWBATH IOJyYCHHBIE
pe3ysbTaTHI.

OTnu4uTEeNBbHOM 0COOEHHOCTBIO MPOTPaMMBI SIBJISIETCSl BKIIIOYEHHE B KypC CTEPEOMETPHH B HAdajie ero
W3yUYeHHsI 3ajlay, PeulacMbIX Ha YyPOBHE MHTYWTHUBHOTO TO3HAHUS, M OMpPEIeNEHHBIM 00pa3oM OpraHn30BaHHAS
paboTa Ha/Jl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIIICHUS, CTUMYIIUPYET
MPOTEKaHHE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K AaTbHEUIIEMY U3YIECHUIO TPEIMETA.

[Ipenmourenne oTAAETCS HATIISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHS, TO €CTh TEOPETUIECKUE 3HAHUS
UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH MPEIMETHO-IIPAKTUIECKON NesITeIbHOCTH. Pa3BuTHE MPOCTPaHCTBEHHBIX
NPEJCTAaBICHUN y Y4YalIUXCs B Kypce CTEPEOMETPUU MPOBOIUTCA 3a CUYET peIIeHUs 3a7ad Ha CO3JaHHe
MIPOCTPAHCTBEHHBIX 00pa30B M 3aJady Ha ONEpPUPOBAHUE IMPOCTPAHCTBEHHbIMU oOpa3zamu. Co3naHue obOpaza
MIPOBOJIUTCSI C OMOPOM Ha HATJISATHOCTH, a OTIEPHPOBaHUE 00pa30M — B YCIOBHUSAX OTBJICYCHHS OT HATJISAHOCTH,
MBICJICHHOTO M3MEHEHHSI €r0 MCXOTHOTO COJIePIKaHUSI.

OcHoBHBbIE coziepKaTenbHble IMHUN Kypca «I'eomerpun» B 10—11 kiaccax: «MHororpanauku», «IIpsmbie
U IJIOCKOCTH B TIpOCTpaHCcTBe», «Tena BpaieHus», «BeKTOpbl U KOOPJAMHATHI B TPOCTpaHCcTBe». DopMupoBanue
JIOTMYECKUX YMEHHH pacrpeleNisieTcsl He TOJBKO 10 COJEp)KAaTeNbHBIM JIMHUSAM, HO U IO T'ojJaM OOy4eHHus Ha
YpOBHE CpeJIHero 001ero oopa3oBaHMsL.

Coneprxanme 00pa30BaHusl, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHUS paboveil mpOoTpaMMEl,
pacrpenei€éHHBIM 110 ToaM 00yYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIaJICHHE TeOMETPUICCKUMHU
MOHATUSMH M HaBBIKAMH OCYIIECTBIIIIOCH MOCIENOBATENBHO M TMOCTYMATENbHO, C COOJIOJCHUEM TMPUHIIHIIA
MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOYAINCh B OOIIYI0 CHUCTEMY T'€OMETPUYECKHX IPEICTaBICHUI
o0ydJaromuxcs, pacimpsis v yriyousist e€, 00pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reometpun otBoAUTCS 2 yaca B Henelto B 10 knacce u 1 yac B Hexento B 11 kimacce, Bcero 3a
nBa roja ooydenus - 102 yqeOHbIX daca.

COJEPKAHHUE YYEBHOTI'O KYPCA

10 KJIACC

IIpsiMbI€e ¥ ITIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHUA cTepeoMeTpuu. Touka, mpsimMas, IUIOCKOCTb, HpocTpaHcTBO. [loHsTHEe 00
aKCMOMAaTHYECKOM IIOCTPOECHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3aumHOoe pacnosokeHuMe IOpSAMBIX B NIPOCTPAHCTBE:  IIEPECEKAIOLIUECs, MapajulejbHble U
CKpeluBaroImuecs npsaMsle. IlapamieabHOCTh NPSAMBIX U IITIOCKOCTEN B IPOCTPAHCTBE: MMApAJLICIIBHBIE IPSIMbIC B
IIPOCTPAHCTBE; MAPALICIBHOCT TPEX MPSAMBIX; MapaLUIEIbHOCTh MNPSAMOM M IUIOCKOCTH. YTJBl €
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJI MEXIy HpsAMBIMA B IHpoCTpaHCcTBE. [lapalesbHOCTh IUIOCKOCTEM:
napajJiesibHble IIOCKOCTH; CBOMCTBA MapajulenbHbIX IuiockocTeil. [IpocTeiiie npocTpaHCcTBEHHbIE GUTyphl Ha
IUIOCKOCTH: TETPadp, KyO, napaesenue/; IoCTPOSHUE CEYeHUH.

IlepneHIUKyIApHOCTh NPAMOM M IUIOCKOCTH: NEPHEHAMKYISIPHBIE NPAMbIE B IPOCTPAHCTBE, HPSMbIE
[apajuleJIbHbIE U NEPHEHAMKYISPHBIE K IUIOCKOCTH, NPU3HAK NEPIEHIUKYJIIPHOCTU MNPSMON MU IUIOCKOCTH,
TEOpeMa O MPSAMON MEPHIEHANKYIAPHON INIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YroJl MEXKIY IIPSIMON U IJIOCKOCTBIO;
JBYTPAHHBIN yroJl, IMHEHHBIA YroJl ABYIPaHHOTO yria. lleprneHauKynsp U HakiOHHBIE: PACCTOSIHAE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE OT MPSMON 1O MJIOCKOCTH, MPOEKIHUs (UIyphl Ha IUIOCKOCTh. llepneHauKynspHOCTh
IIJIOCKOCTEM: IIPU3HAK MEPIIEHIUKYISPHOCTH IBYX IIIOCKOCTEN. TeopeMa o TpEX mepreHIuKynspax.

MHoOrorpaHHuKH

IloHATHE MHOIOrpaHHUKA, OCHOBHBIE DJJIEMEHTHI MHOTIOTPAaHHUKA, BBIIIYKIbIE U  HEBBIIYKIIBIC
MHOT'OTPaHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yroibHas npusMa; 'paHd U OCHOBAHMS IIPU3MBI; IIpsMast
U HaKIOHHas MpHU3Mbl; OOKOBas MW TOJHAs IMOBEPXHOCTb Mpu3Mbl. [lapannenenunen, npsAMOYroJbHBIN
napajiesienunes u ero coiictsa. Ilupamuna: n-yrojipHas nupaMuia, rpaHd ¥ OCHOBaHUE MHUpaMHIbl; OOKOBas U
IIOJIHAsl TIOBEPXHOCTh NHMPAaMUAbI; NPABUJIbHAS W yCEUEHHAs NUpaMHAA. JJIEMEHTHl NPU3Mbl U IUPAMHUJBL
[IpaBuiIbHBIE MHOTOTPAHHUKH: IOHATHE IPAaBUILHOIO MHOIOIPDAHHMKA; IPAaBUJIbHAS IPU3Ma U IPaBWIbHAS
NUpaMyUa; MpaBUIIbHAS TPEYroJibHas MUpaMyUAa U NMpaBWIbHBIA TeTpasap; KyO. IIpenctaBienue o mpaBUIIbHBIX
MHOTOTPaHHHUKAX: OKTa3p, A0AEKa3Ap U nukocarap. CedeHus MpU3Mbl U TUPAMUIBL.

CuMMeTpuss B TNPOCTPAHCTBE: CHUMMETPHsS OTHOCHTEIBHO TOYKH, MPSAMOW, IUIOCKOCTH. OJIEMEHTHI
CUMMCTpPUHU B ITUpaMUiaXx, MapaljICIICIUIICAAX, ITIPABUIIbHBIX MHOTOI'PAHHUKAX.



Brruncienue 3eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHany, yrisl. [lnomanes OOKOBON MOBEPXHOCTH H
MOJIHOM TIOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIAb OCHOBAHHIA, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MPSMON HPU3MBIL.
[Tnomans OOKOBOH MOBEPXHOCTH W TOBEPXHOCTH IMPABUIBHONW MHpaMH[bI, TEOpeMa O IUIOUIaId YCeUEHHOU
nupamubl. [TorsTre 06 00béMe. OOBEM TUPaMUIBI, TIPU3MBI.

[Tono6usie Tema B mpoctpancTBe. COOTHOWICHHS MEXKIY IUIOMAASIMUA TOBEPXHOCTEH, 0O0bEMamMu
MOT0OHBIX TEI.

11 KITIACC

Tena Bpamenust

HunuHapuyeckas MOBEPXHOCTb, 0Opa3yrolUe LMIMHAPUYECKONW MOBEPXHOCTH, OCh LMJIMHIPUYECKON
noBepxHocTd. L{mnmmuap: ocHOBaHUS U OOKOBasi MOBEPXHOCTH, 00pa3yromiasi U OCh; IJIOMAIh OOKOBOM M TIOJTHOM
IIOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3ylolIMe KOHMYECKON IOBEPXHOCTH, OCh M BEpIIMHA KOHHUYECKOM
noBepxHocTu. KoHyc: OCHOBaHWE M BepIInHA, 00pa3yromas U OCh; IUIOIMaab OOKOBOM M MOJHOW MOBEPXHOCTH.
Y ceu€HHBIN KOHYC: 00pa3yoNre U BHICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IMaMeTp; IIoIaab MOBepXHOCTU cephl. BzaumHoe pacnosoxkenue chepsl
Y TJIOCKOCTH; KacaTeNlbHas TII0CKOCTh K cdepe; TIonaab chepsol.

N300paxkenue Ten BpaleHus Ha II0CKOCTU. Pa3BépTka nuauHApa U KOHyca.

KomOunamuu tenm BpalieHusi ¥ MHOTOTPAaHHUKOB. MHOTOTpAaHHMK, ONMHUCAHHBIA OKO0JIO cdepsl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHMK, UJTH TEJIO BPAICHMUS.

[Tonstne 06 o06bEMe. OcHOBHbIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME MNPAMOYTOIBHOIO
napajuienenumnena u cieactsus u3 He€. O0bEM HWIMHIIpa, KoHyca. OO0BEM M1apa U MIomaab cQepsl.

[Togo6Hble Tenma B mnpocTpaHcTBe. COOTHOLIEHHS MEXIYy IUIOMIAIIMU MOBEpXHOCTEH, oO0BEMamMu
MOJI0OHBIX Tel.

Ceuenust nmnuHApa (MapajUielbHO U MEPHEHAUKYISIPHO OCH), CEYeHHMs] KOHyca (MapayiesibHOe
OCHOBAHUIO U TPOXOJsIee Yepe3 BEPILNHY), CeUeHuUs I1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocty u B npocTpaHcTBe. CIIOkKEHUE W BBIYMTAHME BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yncio. Pa3noxkenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM BekTopaM. [IpaBuio napamienenunena. Pemenue 3anay,
CBA3AaHHBIX C NPUMEHEHUEM IMpaBWJ JEUCTBUH C Bekropamu. [IpsMoyrosibHas cucreMa KOOpAMHAT B
npoctpanctBe. Koopaunatel BekTopa. [Ipocreiimue 3anaun B KoopAauHaTax. Yoy Mexay Bekropamu. CKaJisipHOE
MIPOU3BEICHUE BEKTOpPOB. BpluncieHue yriioB Mexay NpSAMbBIMM M IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METO/ IPH PEIICHUN F'€OMETPUUECKHUX 3a/1a4.

INIJIAHUPYEMBIE PE3YJIbTATDBI

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTaThl 0CBOEHUS MPOrpaMMbl yueOHOTo mpeaMeTa «MaTemMaThKa» XapaKTepU3yTCs:

I'paiknanckoe BocniuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMK OOy4aroUIerocss Kak akKTUBHOIO U OTBETCTBEHHOTO WJieHA
pOCCHIiCKOTO O0OIIEeCTBa, MNPEACTaBIEHUEM O MAaTeMaTHYEeCKHMX OCHOBAaX (YHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SIBICHHI, MPOLIETyp TPaxAaHCKOro 001IecTBa (BEIOOPHI, OMPOCHI U TIp.), YMEHHEM B3aUMOICHCTBOBATh
C COLMATbHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX PYHKIMSIMH 1 Ha3HAYCHUEM.

IIarpnoTnyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON T'paAaHCKON HIEHTUYHOCTHU, YBAKECHHSI K MPOIJIOMY U HACTOSAIIEMY
POCCUICKON MaTE€MAaTUKH, IEHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSM POCCUUCKUX MATEMAaTHUKOB M POCCHIICKOMN
MaTEeMaTHYeCKOW IIKOJIbI, K HCHOJb30BAHUIO STHX JOCTWIKEHUN B JPYrUX HayKaX, TEXHOJIOTHUAX, cdepax
SKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIINTAHMSA

0CO3HAHHMEM JYXOBHBIX LIEHHOCTEH poccuiickoro Hapo/a; cpOpMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
ATUYECKOTO IOBEACHMS, CBSI3aHHOTO C IPAKTUYECKUM IPUMEHEHHEM JOCTHKEHUI HAyKH U JIEATEIBHOCTBIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHHUE YCTOWYMBOTO OYAYILETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

HCTETUYECKUM OTHOILIECHHEM K MUPY, BKIIOYas 3CTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 0ObEKTOB,
3aJ1a4, peIIeHUH, pacCyKIAEHH; BOCIPUUMYHMBOCTBIO K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB HCKYCCTBA.

Du3uyecKoe BOCIUTAHHE:

C(OPMHUPOBAHHOCTBIO YMEHMsS NPHUMEHSATh MAaTeMaTHYeCKUEe 3HAHUS B HHTEpEcax 3JI0pOBOTO H
6e3omacHoro oOpa3za JKM3HM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3I0pOBbIO (370pOBOE IHUTAHUE,
cOaNaHCUPOBAHHBIN pEXHUM 3aHATHH M OTHbIXa, peryaspHas ¢u3uueckas aKTUBHOCTB); (PU3HUECKOTO
COBEPLICHCTBOBAHNUS, IIPU 3aHATUSX CIIOPTUBHO-0310POBUTEIBHON JESTEIBHOCTHIO.

Tpynosoe Bociutanue:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IIEHHOCTH TPYAOIIOOWs; HHTEPECOM K pa3IUYHBIM cdepam
npodecCHOHABHON JeATeIbHOCTH, CBS3aHHBIM C MATEeMATHKOW W €€ MPHIIOKCHHUSMU, YMEHHUEM COBEpIIATh
OCO3HaHHBIN BBIOOp Oymymieit mpodeccuu U peam30BhIBaTh COOCTBEHHBIC KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MAaTeMAaTUYeCKOMY OOpa30BaHMIO M CaMOOOpA30BaHWIO HAa TMPOTSHKEHUU BCEH IKHU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a7a4 MaTeMaTHIECKOW HAIIPABICHHOCTH.

JIKOJIOTHYEeCKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO JKOJOTMYECKON KYIBTYpPhl, MOHUMAHWEM BIHUSHHUS COLUATHHO-IKOHOMHUECKUX
MPOIIECCOB  HA COCTOSIHUE TMPUPOJHONM U COLMAIBHOM Cpenbl, OCO3HAaHHEM TJI00ATBHOTO XapakTepa
9KOJIOTUYECKHUX TTPOOJIeM; OpUEeHTAIIMEN HAa TPUMEHEHIE MAaTEMAaTHUYECKUX 3HAHUM JIJIs1 PEIIeHHS 3a7a4 B 00JIacTH
OKpYXaloIllel Cpenbl, IUIAHUPOBAHUS TOCTYIKOB M OIEHKM WX BO3MOXKHBIX IOCIEACTBUN I OKpYKarouen
Cpelpbl.

IleHHOCTH HAYYHOTO MO3HAHUA:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHOW TMPAKTUKH, TOHMMAaHHEM MaTEeMaTHYeCKOW HayKM Kak cdepbl YeIOBEUECKOW NesTeIbHOCTH,
3TamoB ©€¢ pasBUTHS W 3HAYMMOCTH JUIS PA3BUTHS IMBWIM3AINH, OBJAQJCHUEM S3BIKOM MATEMATHKU |
MaTeMaTHYeCKOW KyJbTYpOW Kak CpPEACTBOM TMO3HAHUS MHpPA; TOTOBHOCTBIO OCYIIECTBISATH MPOEKTHYIO U
HCCIIE0BATENBCKYIO ACSITEIbHOCTh HHANBUAYAIHHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbie  pe3yibTaThl  OCBOCHHS  MPOTpaMMBI  y4eOHOro  mpeamera  «MaremaTtuka»
XapaKTEepU3YIOTCSl  OBJIAJICHUEM YHUBEPCAIbHBIMU  HO3HAGAMENbHBIMU  OCliCMBUAMY,  VHUBEPCAbHbIMU
KOMMYHUKAMUBHBIMU OCliCMBUAMU, YHUBEPCATbHLIMU PERYIAMUSHBIMU OCUCMBUIMU.

1) Vuueepcanvuvie noznasamenvhole oelicmaus, obecneuusarom Gopmuposanue 6a308blx KOSHUMUBHbIX
npoyeccog odyuarowuxcsa (oceoenue Memooo8 NO3HAHUS OKPY*CAloue2o Mupa, HpuUMeHeHue J02U4ecKux,
Ucce008amenbCKux onepayuil, ymeHul pabomams ¢ uHgopmayueti).

ba3oBble Jjoruyeckue a1eiicTBUsA:

® BBIABIATh W XapaKTEPU30BATh CYIICCTBCHHBIC NPH3HAKA MaTEeMAaTHUYECKUX OOBEKTOB, MOHSITHH,
OTHOIICHUH MEeXAY MOHATHAMH;, (OPMYIUPOBATH ONpPENCICHUs TMOHATHI; yCTaHABIMBATh CYIECTBEHHBIH
MpU3HAK KJIacCU(pHUKAIUU, OCHOBAHUS JUIsl 0000IIEHNS U CPaBHEHMSI, KpUTEPUU IIPOBOAUMOTO aHAIIN3a;

® BOCIPHUHHUMATH, POPMYIHPOBATH U MPEOOPa30BBIBATH CYXKJICHUS: YTBEPIAUTEIbHBIE U OTPULIATEIbHbIE,
€IMHUYHbIE, YaCTHBIE U OOLINE; YCIOBHEIE;

® BBIABIATH MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W TMPOTHUBOpeurs B (akTaxX, NaHHBIX,
HaOIOICHUSX U YTBEPKACHUAX; MpeJylaraTb KPUTEPUH TSI BHISIBIIEHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

e JIeN1aTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€AYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIIOUECHUH,
YMO3aKJIIOUEeHU [0 aHaJIOTUH;

® IPOBOJUTH CAMOCTOSATEIBHO JOKa3aTelIbCTBA MAaTeMAaTHUYECKUX YTBEPXKIACHHM (IpsiMble U OT
MPOTUBHOIO), BBICTpaUBaTh apPryMEHTAlUIO, TMPUBOJAUTH NPUMEPbl M KOHTPIPUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIE CYXICHHS U BHIBOIbI;

e BBIOMpATH CrIOCOO pelieHus: yueOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIlIeHHs, BHIOUPATh
HauboJee MOAXOAAUN C YUETOM CAaMOCTOATEIbHO BBIACIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBare/ibCKue 1elCTBUSA:

® CIOJIb30BaTh BOMPOCH KaK HMCCIENI0BATEIbCKUN MHCTPYMEHT MO3HAHUS;, (OPMYIUPOBATh BOMPOCHI,
¢bukcupyone MNpoTUBOpEYHe, MNpoOIeMy, YCTaHAaBIMBAaTh HMCKOMOE U JaHHOe, (OpPMUPOBATH THUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UINIO, MHEHHE;

® TMPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIEIOBAHUE IO YCTaHOBJICHUIO
OCOOCHHOCTE MaTeMaTHUeCKOTO OOBEKTa, SBJICHUS, MPOLIeCCa, BBIIBICHUIO 3aBUCUMOCTEH MeXAy 0O0BbeKTaMu,
SIBIICHUSIMHU, TIPOIIECCAMH;

® CcaMOCTOATEIHHO (hOPMYTUPOBATH 000OIIEHNS U BBIBOIBI [0 pe3yabTaTaM MPOBEAEHHOTO HAOIIOICHHS,
UCCIIeIOBAHUS, OIEHUBATh IOCTOBEPHOCTh MOMYYEHHBIX Pe3ybTaTOB, BRIBOJOB U 0000IIEHN;

® T[POTHO3UPOBATH BO3MOJKHOE pa3BUTHE TMPOIECCa, a TAKXKE BBIABUTATH MPEINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBUSX.

Padora ¢ undpopmanueii:

® BBIABIATH JeUIUTH MHPOPMAIMH, JaHHBIX, HEOOXOJUMBIX Ui OTBETa HAa BOMPOC W JUIS PEIICHUSI
3a/1a4u;

e BBIOMpaTh MHGOPMAIMIO U3 UCTOYHHKOB PA3TUYHBIX THIOB, aHAJIM3WPOBATh, CHCTEMAaTU3UPOBATH U
UHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IUIHBIX BUJIOB B (HOPM MpeACTaBICHUS;

® CTPYKTYpHUPOBaTh HWH(POpPMAINIO, TPEACTABIATh €€ B pPANIUYHBIX (GopMax, HILIIOCTPUPOBATH
rpaduyuecKy;



® OI[EHUBATh HAJIEKHOCTH MHPOPMAITUH TI0 CAMOCTOSTETHLHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) VHueepcanvHvle KOMMYHUKAMUGHbBlE Oelicmeus, 00ecneyusarom c@OOoOpMUpoSaHHOCHb COYUATbHBIX
HABLIKO8 00Y4aIOUWUXCAL.

OO0wmenne:

® BOCIPUHHUMATH U (POPMYIUPOBATH CY’KJICHHUS B COOTBETCTBHH C YCIOBUAMU U IETSIMH OOIIEHHUS; SICHO,
TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHSI B YCTHBIX M MUChMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS MO X0y
peleHus 3a1a41, KOMMEHTHPOBATH TIOJTYUYEHHBIN pe3yJIbTarT;

e B X0/I¢ OOCYXJEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOW TE€MbI, MPOOJIEMBbI, pelaeMoin
3aJlauM, BBICKA3bIBaTh WJIEW, HAIIEJICHHbIE Ha IMOMCK DPELIEHUS; COMOCTABIIATH CBOM CYXKAEHHUS C CYXICHUSMU
IpYyruX YYaCTHUKOB JHajiora, OOHapyKMBaThb pa3jiMyde M CXOJACTBO TIO3WIUH, B KOPPEKTHOH (opme
(bopMynHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;

® [IPEACTaBIATh  pEe3yJbTaThl  PELIEHUS  3aJaud, OJKCIEPUMEHTAa, HCCIIEJOBaHMs, IIPOEKTa;
CaMOCTOSITEIILHO BEIOMPATh (hOpMAT BHICTYIUICHHUS C YUETOM 3aj1ad MPE3EHTAMU U 0COOCHHOCTEH ayTUTOPHH.

CoTpyanunuecTso:

e [IOHUMAaTh W WCIOJH30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIUBUIYAIBHOW PabOTHI MPHU PEIICHUH
y4eOHBIX 33/1a4; IPUHUMATh 11eJIb COBMECTHOM JESITeNbHOCTH, TUIAaHUPOBATh OPraHU3alluI0 COBMECTHOM paboTHhl,
pacmpenensaTh BUAbI pabOT, JOTOBAPUBATHCS, OOCYXKIAaTh MPOIECC M pe3yiabTaT paboThl; 0000IIaTh MHEHUS
HECKOJIBKHX JIFOJIEH;

® y4acTBOBATh B I'PYMIOBBIX GopMax paboThl (00CYykaeHHs,, 0OOMEH MHEHMH, «MO3rOBBIE IUTYPMBbI» U
WHBIC); BBIOJHATH CBOIO YacTh PabOTBI U KOOPAWHUPOBATH CBOW JICUCTBHS C JIPYTMMH WICHAMH KOMAaHJIBI;
OIICHMBATh KAueCTBO CBOETO BKJaJa B OOMIMH TPOMYKT MO KPUTEPHUSM, CHOPMYTHUPOBAHHBIM YUaCTHHUKAMH
B3aMOJIEHCTBHS.

3) VHuusepcanvnvie pecynamuenvie Oeticmsus, obecneuusaom Gopmuposanie cMulClO8bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuszaums:

®  COCTaBJIATH ILJIaH, aJITOPUTM PELIEHUS 3a7a4H, BBIOMPATh CIOCO0 pelieHus ¢ Y4ETOM UMEIOLTUXCS
pecypcoB U cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEHICHUN ¢ YIETOM
HOBOU MH(pOpPMAITHH.

CaMOKOHTPOJIb:

e BIAJECTh HAaBBIKAMHM II03HABATEIbHOW pe(IeKCMH KaK OCO3HAaHHUS COBEpIIAeMbIX JEHCTBUN U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YIbTaTOB; BIAJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U
pe3ynbTaTa pelieHusl MaTeMaTHYecKoi 3a/1auu;

® MpeABHAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IPU PEIICHUU 3a/1a4H, BHOCUTh KOPPEKTUBHI B
NeSITeNIbHOCTh Ha OCHOBE HOBBIX 0OCTOSTENBbCTB, JAHHBIX, HAWJACHHBIX OIINOOK, BHISIBICHHBIX TPYJHOCTEH;

® OIEHMBATh COOTBETCTBUE pe3yJbTaTa LEIH U YCIOBUSAM, OOBACHATH NPUYUHBI JOCTHXKEHUS WU
HEJOCTUKEHHSI pe3yJbTaTOB JEATEeIbHOCTH, HAXOIUTh OLIMOKY, AaBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY.

MNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

OnepupoBarh MOHATUAMU: TOUKA, MPAMas, INIOCKOCTb.

[IpyuMeHSITh aKCMOMBI CTEPEOMETPHH U CIEICTBUS U3 HUX MIPH PEIICHUN T€OMETPUUECKUX 3a/1ad.

OnepupoBath NOHATUAMU: MAPATIIEIBHOCTh U MEPHIEHAUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH.

KnaccuduimpoBars B3auMHOE pacroio’KeHUE MPSIMBIX U TNIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMH: IBYTPAHHBINA YTOJ, TpaHU JABYTPaHHOTO yria, pedpo ABYIPAHHOTO YTIa;
JTUHEHHBIN yroll ABYTPAHHOTO YTiia; TpaJycHasi Mepa IBYTPaHHOIO yria.

OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BBINYKJIBIH M HEBBINYKIbI MHOTOTPAaHHUK, DJIEMEHTHI
MHOTOTpaHHUKA, MPAaBUIILHBIA MHOTOTPaHHHUK.

PacrioznaBaTh OCHOBHBIE BUBI MHOTOTPAHHUKOB (MHpaMua; MpU3Ma, MPSIMOYTOJIbHBIN Mapaieenunesn,
Ky0).

KnaccuduimpoBare MHOTOTpaHHUKH, BbIOWpass OCHOBaHMS [UIS KIAacCH(PHUKAIUMU (BBIMYKIBIE U
HEBBINYKJIbIE ~ MHOTOTPAaHHUKHW;  MpaBUJbHBIE  MHOTOTPAHHUKH, TPSIMblE H  HAKJIOHHBIE  TPU3MBI,
napajuieNenune/ibl).

OnepupoBaTh MOHATUSAMH: CEKYIIasl MIIOCKOCTh, CEYeHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEUECHHH, UCTIONB3YsI METO/T CJIECIOB.

Ctpouth ce4eHHs MHOTOTPAHHUKOB METOJOM CIIEJOB, BBIMOJHATH (BBIHOCHBIC) TIOCKHE UYEPTEKU U3
PHUCYHKOB NPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3agaun Ha HaXOKJIEHHUE TEOMETPUUYECKUX BEIUYHMH MO oOpa3laMm WM alropuTMam, MPUMEHSS
W3BECTHBIE AHAIUTUYECKUE METOJbl TPU PEIICHWH CTAaHIAPTHBIX MATEeMAaTHYECKUX 3a7ad Ha BBIYUCIICHUE



paCCTOHHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOUYKHU HO HpHMOﬁ, OT TOYKHU J0 IJIOCKOCTHU, MCKAY CKPCIINBAOIIIUMHUCA
IPpsAMBIMH.

Pemate 3aa4i Ha HaAXOXKJACHUC I'COMCTPHUYCCKHUX BCIIMYUH I10 06pa3uaM HWJINn aJlropurMam, MNpUuMCHIA
HU3BCCTHLIC AHAJIMTUYCCKUC MCTOABI ITPU PCHIICHUN CTAHAAPTHBIX MAaTCMAaTUYCCKUX 3aa4 Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIMBAOIIIUMUCA TIPSAMBIMHU, MCKIAY HpHMOﬁ H MJIOCKOCTBIO, MCKY IJIOCKOCTSAMU, ABYT'PAHHBIX YI'JIOB.

Berancnsate 005EMBI U TUIONIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (NIpH3Ma, MUpaMUIa) ¢ MPUMEHEHUEM
(bOpMyJI; BBIYUCJIATH COOTHOUMICHUA MCK Y IIOIIAAAMU HOBerHOCTefI, o0béMaMu HOI[O6HLIX MHOTI'OI'paHHUKOB.

OHepI/IpOBaTI) MOHATHUAMU: CUMMCTPHA B IPOCTPAHCTBEC, LICHTP, OCh U IIJIOCKOCTb CUMMETPHUU,; HCHTP, OCb
U IUIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3BnekaTh, mpeoOpa3oBhIBATh U HHTEPIPETHPOBATH HHPOPMAITUIO O IPOCTPAHCTBEHHBIX T€OMETPUIECKUX
¢burypax, IpeacTaBICHHYIO HA YePTEkKaxX U PHCYHKAX.

[TpumensaTh TeoMeTpuueckue (aKThl IS PEHICHHS CTEPEOMETPUUYCCKUX 3ajad, IPEANOIararomx
HCCKOJIBKO MIaroB pClICHUsA, CCJIN YCJIOBUA NPUMCHCHUSA 3a/IaHbI B SIBHOU (1)OpM€.

[IpuMeHATH mpocTEWIINE NPOrPaMMHBIE CPENCTBA U JIIEKTPOHHO-KOMMYHMKALIMOHHBIE CUCTEMBI IIPH
PEIICHUH CTEPEOMETPUICCKIX 3a/1ad.

[IpuBoauTE mpUMEPBI MAaTEMATHYECKMX 3aKOHOMEPHOCTEH B TMpPUPOJE MW IKU3HH, pPACIO3HABAaTh
MPOSIBIICHUE 3aKOHOB '€OMETPUU B HCKYCCTRBE.

[IpuMeHATH NOJIydEHHBIE 3HAHUS HA INPAKTUKE: AHAIM3UPOBATH PEANBHBIE CUTYallMM W IIPUMEHSTH
U3YYEHHbIE TIOHATHS B IIPOLECCE IMIOMCKA pEIIeHUs MaTeMaTUYecKu C(OpMYyIMpPOBAHHOW MPOOJIEMBI,
MOJICITUPOBAThH PEeATbHBIC CUTYAIH HA S3bIKE T€OMETPHH, HCCIIEI0BATh TOCTPOCHHBIC MOJICTH C HCITOJI30BAHHEM
reoOMETPHUICCKUX HOHATHU U TEOpEM, ariiapara anre6p51; peuiatb MNPAKTHYCCKHUEC 3aJadyr, CBA3AHHBIC C
HaXO0XJICHUEM I'COMETPUICCKUX BEJITMYHNH.

11 KJIACC

OnepupoBaTh HOHATUSMU: LHUIMHAPUYECKAsi TOBEPXHOCTh, 00pa3yoliye HUINHAPUIECKON TOBEPXHOCTH;
IIWIHHJIP; KOHWMYECKask MOBEPXHOCTh, 00pa3yronue KOHUNIECKOW MMOBEPXHOCTH, KOHYC; cheprdecKkast TOBEPXHOCTb.

Pacmo3naBate Tena Bpamenust (MWIMHIP, KOHYC, cepa U map).

OOBICHATH CITOCOOBI TIOJTYICHHUSI TEJT BpAI[CHUS.

KnaccudumupoBaTs B3auMHOE pacronoxeHne chepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUAMU: IIAPOBOM CETMEHT, OCHOBAHME CErMEHTA, BHICOTA CETMEHTA; IIapOBOM CIIOW,
OCHOBAaHHE IIapOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M MIIOLIAAN TOBEPXHOCTEW TN BpPAILEHHS, TEOMETPUUYECKHX TEJI C IPUMEHEHUEM
dhopmy.

OnepupoBaTh NOHSATHSIMH: MHOTOTPAaHHMK, BIMCAaHHBIA B cepy U omucaHHbI 0KoJIO cdepsl; chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK HWJIM TEJIO BPaIlCHHSL.

BbIyncnsaTe COOTHOLICHHS MEKIY TUIOMIAIIMU OBEPXHOCTEN 1 00bEMaMU OTOOHBIX Tell.

N300paxats u3ydaembie GUTYpBl OT PYKH U ¢ IPUMEHEHUEM IPOCTBIX YEPTEKHBIX HHCTPYMEHTOB.

BoInosiHATh (BBIHOCHBIC) MJIOCKHE YEPTEKHU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHH3Y; CTPOUTH CEYECHHUS TEJ BPAIICHHUSL.

W3Bnekarb, HHTEPIPETUPOBATH U MPE0OPa30BIBATH HH(OPMALIHIO O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX
burypax, nIpeJCcTaBICHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoinonHATh AeWCTBUS CIOKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha 4YHCIIO,
OOBSCHATH, KAKUMHU CBOMCTBAMH OHH 00JIaat0T.

[IpuMeHsaTh MpaBUiIo NapajuieNenuneaa.

OnepupoBaTh MOHATHUSAMU: AEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIY/Ih BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPJIMHATHI BEKTOPA, YTOJ MEXK/y BEKTOPaMHU, CKaJsipHOE MPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHbIE U
KOMILJIaHAPHBIE BEKTOPBI.

Haxonuth cymMMy BEKTOpPOB M MpPOM3BEICHHE BEKTOpAa Ha YHUCIO, YrOJl MEXAY BEKTOpaMH, CKalIpHOE
MIPOM3BEICHUE, PACKIIAAbIBATH BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aaBath MIOCKOCTh YpaBHEHUEM B JIEKAPTOBON CHCTEME KOOPIUHAT.

[IpumensaTs reoMerpuueckue GakThl I PEHICHUS CTEPEOMETPHUECKUX 3a/ad, MPEearnoJiaraloiux
HECKOJIBKO IIaroB PeIIeHus], €CITU YCIOBUS MPUMEHEHUS 3aJIaHbl B IBHOU Gopme.

Pemate mpocreiinme reoMeTpuiecKre 3a/1a4u Ha MPUMEHEHHE BEKTOPHO -KOOPAMHATHOTO METO/IA.

Pemarp 3amaun Ha JOKa3aTeIbCTBO MATEMATHUYECKHUX OTHOIICHUNW W HAXOXKICHUE T'€OMETPHUUYECKUX
BeTMYMH MO0 oOpasliaM WM alropuTMaM, NPUMEHsSsS HW3BECTHBIE METOABl TMPU PEHICHUH CTaHIapTHBIX
MaTeMaTHYeCKUX 3a/1a4.

IIpuMeHATH MpOCTEUIINE IPOrPAMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHMKALIMOHHBIE CUCTEMBI IIPU
PEIICHUH CTEPEOMETPUICCKUX 3a/1ad.



IIpuBoguTe mpUMEPBl MAaTEMATHYECKMX 3aKOHOMEPHOCTEH B IMPUPOJE U JKU3HHU, pPACIO3HABaTh
IIPOSIBJICHUE 3aKOHOB I€OMETPHUU B UCKYCCTBE.

IIpuMeHATH NOJIydEHHBIE 3HAHUS HA IPAKTUKE: AHAIMU3UPOBATH PEANBHBIE CUTYyallUM W IIPUMEHSATH
W3yYCHHBIC TIOHATUS B TPOLIECCe TIOMCKAa PEUICHHS MAaTeMaTHYeCKH CQOOPMYIHMPOBAHHON MpPOOIEMBI,
MO/JIENIMPOBATH PEAIbHBIC CUTYALMH Ha SI3bIKE T€OMETPHUM, HCCIEA0BATh IIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAHUEM
r€OMETPUYECKUX TMOHATHH W TeopeM, ammapara aireOpbl; pelath MPaKTUYeCKHe 3a/laud, CBS3aHHBIE C
HAaXO0KJICHUEM I€OMETPUYECKUX BEJINYUH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM Koutpoas IIpakruye (uudposbie)
B NPorpamMmbIl Bcero HbIE cKHe o0pa3oBaTe/bHbIE
padoThI padoTsl  pecypchl
bu6morteka [IOK
1  BgeacHHe B CTEPEOMETPHIO 10 https://m.edsoo.ru/7f
413b38
bu6moteka [IOK
[IpsiMBbI€ M TIIOCKOCTH B _
2  mpoctpanctse. [lapamnensHOCTh 12 1 https://m.edsoo.ru/7¢
MPSAMBIX U MJIOCKOCTEN 413b38
bu6moreka [IOK
3 [TepieHAMKYASIPHOCTD NPSIMBIX U 12 https://m.edsoo.ru/7f
IIJIOCKOCTEMN 413b38
bu6moreka [IOK
4 VYTl MeXAy NPAMBIMU U 10 1 https://m.edsoo.ru/7f
IJIOCKOCTSIMHA 413b38
bu6mmoreka [IOK
5 MHOTOrPAHHUKH 11 1 https://m.edsoo.ru/7f
413b38
bu6mmoreka [IOK
6  OOBEMBI MHOTOTPAHHUKOB 9 1 hitps://m.edsoo.ru/7f
413b38
bubmuoreka [JOK
7 [ToBTOpEHME: ceueHus1, pacCTOSIHUSA 4 1 https://m.edsoo.ru/7f
M YTJIbI 413b38
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOI'PAMME
11 KJIACC
KoanuecTBo 4yacos DJIEKTPOHHBIE
Ne ni/m HaumenoBaHue pa3ie/ioB U TeM Kontpoas IIpaktuye (um¢pposbie)
B NpOrpamMmbl Bcero HbIE CKHe o0pa3oBaTe/bHbIC
padoTsI padoTsl  pecypchl
bu6mmoreka [JOK
1 Tena Bpamienus 12 https://m.edsoo.ru/7f
413b38
bubnuorexa [IOK
2  OObBEMBI TEI 5 1 nomxoreta 11

https://m.edsoo.ru/7f
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BexTopsl 1 KoOpaAuHATEI B
IIPOCTPAHCTBE

[ToBTOpEenue, 06001ICHNE,
cucTeMaTu3anys 3HaHui

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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413b38

bubnuoreka [IOK
https://m.edsoo.ru/7f
413b38

bubmuoreka [IOK
https://m.edsoo.ru/7f
413b38
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