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bb52f959411e64617366gf2971b97e87139bla2d
¢ %;qegnas? e naalOY11.04.02. V ['eomeTrpus siBIsgeTCS OAHUM M3 OA30BBIX KYPCOB HA

YpPOBHE cpeaHero oOmiero oOpa3oBaHMs, TaK Kak OOECIeUYMBAaeT BO3MOXKHOCTh H3YYCHHS
JUCIUTIIINH ©CTeCTBEHHO-HAYYHOW HAMpPABJICHHOCTH M TMPEIMETOB T'yMaHUTApPHOTO ITMKJIA B
cootBercTBUU ¢ ®I'OC CIIO mo cneumansHoctd 09.02.07 MHPOpMaMOHHBIE CHCTEMBI U
MpOrpaMMHPOBAHUE

Heau u 3agaum y4eOHOro mpeaMera - TPeOOBAHHUSI K Pe3yJIbTATY OCBOEHHE Y4eOHOIO
npeaMera:
JIMYHOCTHBIX:

IPaX/1aHCKOTO BOCITUTaHMSL:
c(OpPMHPOBAHHOCTh TPAXKAAHCKONW MO3MLMH OOYYaIOUIErocss KaK aKTHMBHOTO M OTBETCTBEHHOT'O 4iIEHA
poccHiickoro oOI1ecTBa, NPEACTaBICHHE O MaTeMaTHYECKUX OCHOBAaX (YHKIMOHMPOBAHHS Pa3JIMYHBIX
CTPYKTYp, SBJCHHHA, MPOIEAYp TPAKIAHCKOTO oOmecTBa (BBIOOPHI, ONPOCH M JAPYroe), yMEHHe
B3aUMO/ICHCTBOBATH C COLUATIbHBIMA WHCTUTYTaMHU B COOTBETCTBUH C X (QYHKIHMSIMHU M HA3HAYCHHEM;
MaTPUOTHYECKOTO BOCITUTAHUS:
c(OpPMHUPOBAHHOCTh POCCUMCKOHN IPa)KAaHCKOW MACHTHYHOCTH, YBOKEHHS K MNPOLUIOMY M HACTOALIEMY
POCCHUICKON MaTeMaTUKH, LEHHOCTHOE OTHOUIEHHWE K JOCTHXKEHUSM POCCUHCKHUX MAaTEeMaTUKOB M
POCCHICKOM MaTeMaTH4eCKOH IIKOJIbI, HCIIOJIb30BaHUE 3TUX TOCTHKEHHUH B IPYTUX HAYKaX, TEXHOIOTHUSX,
chepax 3KOHOMHUKH;

IYXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSL:
OCO3HAaHME AYXOBHBIX LIEHHOCTEH POCCHICKOTO Hapona, CPOPMUPOBAHHOCTh HPaBCTBEHHOTO CO3HAHUS,
TUYECKOT0 IIOBEICHUS], CB3aHHOT'O C MPAKTHYECKUM IIPUMEHEHUEM IOCTIKEHUH HAYKH U AEATEIIbHOCTHIO
y4€HOro, 0OCO3HaHME JIMYHOTO BKJIA/a B IOCTPOCHHUE YCTOHYMBOIO OyAyILIEro;

CTETHYECKOTO BOCIIUTAHUS:
JCTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs 3CTETUKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a1a4, peleHUH, pacCy>KACHUM, BOCHPUUMYUBOCTH K MATEMaTHYECKMM aclieKTaM pPa3INYHBIX BUIOB
HCKYCCTBA;

(hU3NYECKOT0 BOCIIUTAHUS:
c(hOpMHPOBAHHOCTH YMEHHS IPUMEHATh MaTEMAaTHYEeCKUE 3HAHUS B HHTEPECAX 3J0POBOTO U O€3011aCHOTO
o0pa3a *KHU3HHU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3JJOPOBBIO (340pOBOE MUTAHKE, COATaHCUPOBAHHBIN
PEKUM 3aHITUN U OTABIXA, peryJsipHas (pu3nveckas akTHBHOCTD), PU3MUECKOE COBEPIICHCTBOBAHUE TIPU
3aHATHUSIX CIIOPTHUBHO- 0310POBUTEIILHON AEATENLHOCTHIO;

TPYAOBOTO BOCITUTAHUSL:
TOTOBHOCTH K TpyAy, OCO3HaHHE LEHHOCTH TPYyIONIOOWs, WHTEpeC K pa3ludHbIM cdepam
npodecCHOHANTBLHON EATENLHOCTH, CBSI3aHHBIM C MATEMAaTHKOW U €€ IPUIIOKEHUSIMH, YMEHUE COBEPIIATh
0CO3HaHHBIN BbIOOp Oyay1Iei mpodeccun 1 peaan30BbIBaTH COOCTBEHHbIE )KU3HEHHBIE IJIaHbL, TOTOBHOCTh
U CHOCOOHOCTh K MaTeMaTHYECKOMY OOpa30oBaHUIO M CaMOOOPA30BAHUIO Ha MPOTSHKEHHW BCEH YKHM3HH,
TOTOBHOCTh K aKTHBHOMY yYacTHIO B PEIICHUN NPAKTHYECKHUX 3a/1a4 MaTeMaTH4eCKO HApaBICHHOCTH;

9KOJIOTMYECKOTI0 BOCIIUTAHMS:
c(OPMHUPOBAHHOCTh HKOJOTMYECKOH KYJIbTYphl, MOHHUMAaHHE BIHMSIHHS COLUAIBHO- SKOHOMHUYECKHX
MPOIIECCOB HAa COCTOSIHME TPUPOAHONM W COIMAIBHOW CpEeIbl, OCO3HAHME TII00ATBFHOIO XapakTepa
9KOJIOTHYECKUX TPOOIJIEM, OpUEHTAIIHS HA MPUMEHEHNE MAaTeMaTHYeCKUX 3HAHWH ISl pellieHus 3329 B
00J1acTH OKpYXaroLeH cpeibl, IIAHUPOBAHKWE MOCTYNKOB M OLIEHKM WX BO3MOXKHBIX MOCIEACTBUH IS
OKpY>Kalollley cpeibl;

[IEHHOCTH HAYYHOTO ITO3HAHUS:
c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAyKHd H
0O0I1eCTBEHHOW MTPAKTUKHU, TOHUMaHHE MAaTEMAaTHYECKOH HAYKH KaK c(epbl YeTIOBEUECKOM e TeIbHOCTH,
9TanoB €€ pa3BUTHS M 3HAYUMOCTH JIJISl Pa3BUTHS IIMBUIM3ALMH, OBJIAJICHHE S3BIKOM MATEMAaTHUKU U
MaTeMaTHYeCKOH KyJIbTypOl KaK CPEICTBOM ITO3HAHMS MHUPA, TOTOBHOCTH OCYILECTBIISITH IPOEKTHYIO
Y MCCIEA0BATENbCKYIO ACATENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

MeTtanpenmeTHblie



BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHUYECKHUX OOBEKTOB, MOHSTHIA,
OTHOIICHUH MEXTy TIOHITUSMH, (POPMYIHPOBATH ONPEICICHUS TIOHATHH, YCTAHABINBATH CYIIECTBEHHBIIN
NpU3HAK KIacCH(UKALUK, OCHOBAHUS /151 00OOIICHUS U CPAaBHEHUS, KPUTEPHH TIPOBOMMOTO aHAITH3a;

BOCIIPHHUMATH, (OPMYJIHPOBaTh M  TPEOOpPa3OBBIBATE  CYXKACHUS: YTBEpJUTCIbHbIE U
OTpHIIATENbHbIC, EIMHUYHBIC, YACTHBIC H O0IIUE, YCIOBHBIC;

BBISIBJISITh MAaTEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHUBOpEYMs B (pakTaX, JaHHbIX,
HAaOJIIOACHUAX M YTBEPXKACHHSAX, NpEHIarath KPUTEPUH JUIS BBISBICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUMIA;

JeNaTh BBIBOJBI C  KCIIONB30BAHUEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOUCHHH, YMO3aKIFOUCHHUI 10 aHAJIOTHU;

MPOBOJIUTH CAMOCTOSTENILHO JIOKA3aTeIhCTBA MATEMATHUECKUX YTBEPIKICHHUH (TIPSMBIC H OT IPOTHBHOTO),
BBICTPaWBaTh ApryMEHTAIUIO, MPUBOJIUTH NMPUMEPHl U KOHTPIPHUMEPHI, O0OCHOBBIBATH COOCTBEHHBIC
CYKIICHUS U BBIBOJIBI,

BBIOMpATh Croco0 pelleHust y4eOHOH 3ajauu (CpaBHUBATh HECKOJIBKO BAapUAHTOB DEIICHHMS,
BBIOUpATH HanboJee OIXOAIINN ¢ Y4ETOM CaMOCTOSTEIBHO BBIICTICHHBIX KPUTECPUER).

Y obyuarorierocs OyayT chopMHUpOBaHEI CIeAYIONIHE 0a30BhIE UCCIICIOBATEIBCKUE ICHCTBHS KaK
4acTh MI03HABATEIBHBIX YHUBEPCAIBbHBIX YICOHBIX CUCTBUIL:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEILCKAN HHCTPYMEHT TO3HAHHsS, (HOPMYIMPOBATH BOIPOCHI,
(buKcHpyroIe NPOTUBOpEUre, MPoOIeMy, YCTaHABIHUBATL HCKOMOE U JJAHHOE, (JOPMHUPOBATh THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IIO3ULIMIO, MHEHHUE;

MPOBOJUTH CAMOCTOSITEIIbHO CIIAHUPOBAHHBIA OKCTIIEPUMEHT, HCCIEIOBAHUE TI0 YCTAHOBJICHHIO
0COOCHHOCTE MaTeMaTHYECKOro OOBEKTa, SBIICHHS, IMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXIY
00beKTaMU, SBICHUSIMH, MTPOIECCAMH;

CaMOCTOSTEIbHO (POPMYIHPOBaTh 0OOOIIECHHUS M BBIBOABI MO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
WCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJMYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U 0000IICHUIT;
HPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, a TAKIKE BBIIBUTATh MPEIOIOKEHUS O €ro Pa3BUTHU B
HOBBIX YCJIOBUAX.

Y oOydaromerocss OyayT chopMupoBaHBl yMEHHS pabotaTh ¢ uWH(pOpMaIed Kak dYacTb
MO3HABATEIbHBIX YHUBEPCATBLHBIX YUCOHBIX JICHCTBUIA:

BBISBIIATH NeQUITUTHI UH()OPMAIUH, TaHHBIX, HEOOXOIUMBIX JUIS OTBETA Ha BOMPOC M JIJIS PELICHYS 3a1a4u;
BBIOMpaTh MHOOPMAIMIO W3 MCTOYHHKOB PA3JIMYHBIX THIIOB, aHAIU3UPOBATh, CUCTEMATH3HPOBATH W
HUHTEPIPETUPOBATh HHPOPMAIIMIO PA3IMIHBIX BUJOB U (POPM MpEICTABICHHUS;

CTPYKTYpUPOBaTh HH(POPMAIINIO, TIPEACTABIATEL €€ B PA3IMYHBIX (DOpPMaX, UILTIOCTPUPOBATH IpaduIeCKH;
OLIEHUBATh HAJIEKHOCTh HH(POPMAIIUH 110 CAMOCTOSTENHHO C(OPMYTHPOBAHHBIM KPUTEPHSIM.

Y obyuatonierocss OynyT cHOpPMHPOBAHBI YMEHHS OOINCHHS KaK YacTh KOMMYHHKATHBHBIX
YHHUBEPCAJbHBIX YUeOHBIX ICHCTBUI:

BOCIIPHHUMATH U (HOPMYJIHPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBHSIMU W IENSIMH OOILEHHS, SICHO,
TOYHO, FPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX, JaBaTh MOSICHEHHS IO
XOJIy peIICHUs 33/]aui, KOMMEHTHPOBATH MOJTyYSHHBIH PE3yJIbTAT;

B X0JIe 00CY>KeHUS 3a/]aBaTh BOIIPOCHI 10 CYIECTBY 00CYXKIaeMOH TeMBbI, TPOOIIEMBI, peliaeMoi 3a/1auu,
BbICKA3bIBaTb HJCH, HALCJIICHHBLIC Ha INOWCK PCIICHUA, COIIOCTABIATHL CBOU CYXACHHA C CYXKIACHUAMH
JPYTUX YYaCTHHKOB JHAora, OOHApy>KWBaTh pasjiMdyve W CXOJCTBO MO3WIUI, B KOPPEKTHOH (opme
(bopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHMUS,

NPEICTABNIATh PEe3yJIbTaThl PELICHUS 33a]]auH, SKCIIEPUMEHTa, UCCIIEIOBAHMUS, TIPOCKTa, CAMOCTOSITEIBHO
BBIOUpATh (hOpMAT BBICTYIUICHUS ¢ YYETOM 3aj1a4 MPE3CHTAIIMHA U OCOOCHHOCTEH ayAUTOPHH.

VY oOyuarorierocst 0yayT chopMHUPOBaHbI YMEHHS CaMOOPTaHU3AIMHM KaK YacTh PEryJSATHBHBIX
VHHBEPCAJIbHBIX YUeOHBIX JIEHCTBUH:

COCTaBJIATh IUIaH, AJTOPHTM PEIICHUS 3a/a4d, BBIOMpATh CHOCOO peUIeHHs C yYETOM HMEIOLIMXCS
pPecypcoB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEILICHHU C
y4€TOM HOBOM MH(GOPMAIUH.

Y obyuatorierocss OyayT chOpMHpOBaHBI YMEHHS CAMOKOHTPOJS KaK YacTh PEryJSATHBHBIX
YHUBEPCAJIbHBIX YYEOHBIX ICHCTBH:

BJIaACTh HAaBBIKAMU MMO3HABaTEJILHOMN pe(i)HCKCI/II/I KaKk OCO3HaHHudg COBEpIIACMbIX HeﬁCTBHﬁ u
MBICIIHUTENILHBIX TPOIECCOB, WX pPe3yJbTaTOB, BIAJETh CHOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOIIS
npolecca U pe3ysibTara peleHns] MaTeMaTHIeCcKOH 3a1a4m;

NpeIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NPU DPEIICHWH 33/1a4d, BHOCUTH KOPPEKTUBHI B
JACATCIIBHOCTh HA OCHOBE HOBBIX O6CTO$[TCJIBCTB, JaHHBbIX, Haﬁ)leHHBIX OIHI/IGOK, BBISIBJICHHBIX prJIHOCTefI;
OLICHMBATh COOTBETCTBUE pe3yJbTaTa €M M YCIOBUSAM, OOBSCHATH HPUYMHBI JIOCTIDKCHUS WU
HEJIOCTIKEHHS Pe3yIbTAaTOB JCITEIILHOCTH, HAXOAUTh OLIMOKY, aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.



V obyuatomerocs 6yyT chopMUPOBaHBl YMEHHUSI COBMECTHOH JIEATEITLHOCTH:
IIOHUMAaTh M MCIIOJb30BaTh IIPEUMYIIECTBA KOMAaHIHON M WHAMBUAYaJIbHOH pabOTHl NpPH pPELICHUU
y4eOHBIX 3a7ad, IPUHUMATh LEeJIb COBMECTHOM NESTEIbHOCTH, INIAHUPOBATh OPraHU3allui0 COBMECTHON
paboThI, pacpeIeisITh BUIbI pa0OT, JOrOBapUBATHCS, 00CYKAATh MPOLIECC U PE3YNIbTAT PaboThl, 0000IATh
MHEHUS HECKOJIBKUX JIFOJICH;
Yy4acTBOBaTh B IPYMIIOBEIX (hopMax paboThl (06CysKaeHus, 0OMEH MHEHHUH, «MO3TOBBIE IITYPMBD) U UHEIC),
BBITIOJTHATH CBOIO 4YacTh pabOThl M KOOPAWHHPOBATH CBOU JIEHCTBUSI C JIPYTMMH YiICHAMH KOMAaHIHI,
OLIEHMBATh KaueCTBO CBOETO BKJIA/a B OO IPOIYKT 110 KPUTEPUAM, CHOPMYJINPOBAHHBIM Y4aCTHUKAMHU
B3aHMOJEHCTBUS.

IIpeamerHbIE

CBOOOJHO OIEPUPOBATH OCHOBHBIMU IIOHSTHSAMH CTE€PEOMETPUH MPH PELIeHWH 3a1ad u
IPOBEIECHNH MaTEMAaTUIECKUX PACCYKICHUM;

MPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPH PEILICHUH T€OMETPUUECKUX 33/1a4;

KJaccu(UIMPOBaTh B3aMMHOE pACHOJIOKEHHE MPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, NPAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE;

CBOOOJIHO OIIEPUPOBATh MOHATUSIMH, CBA3aHHBIMH C YTIaMU B MPOCTPAHCTBE: MEXKAY NPSIMBIMU B
MPOCTPAHCTBE, MEKAY MPSIMOM U TIIOCKOCTBIO;

CBOOOJHO ONEPHUPOBATh MOHITUSAMH, CBA3aHHBIMU C MHOTOTPAaHHUKaMM; CBOOOIHO Paclo3HaBaTh
OCHOBHBIE BUbI MHOTOI'PAaHHUKOB (IIPH3Ma, MUpaMuUa, IPSIMOYTOJIbHBIN Mapajuiesienunen, Kyo0);

KJaccu(UIMPOBaTh MHOTOTPAaHHWKH, BBIOWMpas OCHOBaHHS il KiaccH(HKaluu;, cBOOOIHO
OIEepPUPOBATH MMOHATUSIMH, CBA3aHHBIMHU C CEUEHHEM MHOTOTPAaHHHUKOB INIOCKOCTBIO;

BBINOJIHATH TapaJuIeNbHOE, IEHTPAJIbHOE K OPTOTOHAIBHOE IPOEKTUPOBAHKUE (PUTYp HA IIIOCKOCTb,
BBITIOJTHATH N300paXkeHus1 PUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHUS! MHOTOTPAHHHUKOB PAa3IMYHBIMH METOJAMH, BBIIOJHATH (BBIHOCHBIE) IIOCKHE
YepTEeXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHU3Y;

BBIYUCIISTH TUIONIA/IN TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma, THpaMuia), FeOMETPHYECKHX Tel
C IpUMEHEHHEM (QOPMYIT;

CBOOOJHO ONEPUPOBATh MOHATUSIMH: CHUMMETPHS B NPOCTPAHCTBE, LIEHTP, OChb M IJIOCKOCTh
CUMMETPUH, LEHTP, OCh U INIOCKOCTh CUMMETPHUHU (HUTYPBHI;

CBOOOJHO ONEpPUPOBATh TOHATUSIMH,  COOTBETCTBYIOIIMMH BEKTOpaM

U KOOpJMHATaM B IIPOCTPAHCTBE;

BBINOJIHATH JCHCTBUS HaJl BEKTOPAMU;

pelaTh 3a/1a4M Ha I0Ka3aTelbCTBO MATEMAaTHIECKUX OTHOIICHUH U HAXOXKCHHUE TeOMETPHICCKUX
BEJIMYHH, TPUMEHSISI K3BECTHBIE METO/IBI IIPY PEIICHUH MaTEMaTHIECKUX 33/1a4 TIOBBIIICHHOTO W BBICOKOTO
YPOBHS CJIOKHOCTH;

MPUMEHSTh MpOCTEHIINe MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO ™

KOMMYHHKAIIMOHHBIE CHCTEMBI ITPH PEIICHUH CTEPEOMETPHUECKUX 3a/1a4;

U3BJEKaTh, MPeoOpa3oBbIBATE W HMHTEPIPETHUPOBATH HMHGOPMALHUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U PUCYHKax;

MIPUMEHSITh [TOJTyYeHHbIE 3HAHUS Ha TIPAKTHKE: CPABHUBATH U aHATU3UPOBATH PEaIbHbIC CUTYaIUH,
NPUMEHSTh U3YYEeHHBIE TIOHSTHS B ITPOIecce TOMCKA PEIICHHUS

MaTeMaTHYeCKH CHOPMYyITUPOBaHHON MPOOIEMbI, MOIEIMPOBATh pealibHbIe CHUTYyallud Ha SI3bIKE
T€OMETPHH, HCCIIeJOBATh TIOCTPOSHHEBIE MOJIENN C UCTIONF30BAHNEM TEOMETPUIECKUX MOHSATHIA U TEOPEM,
anmapara anreOpbl, pelaTh IPaKTHYECKIE 33/1a4H, CBI3aHHbIC C HAX0XKICHHEM T€OMETPHUYCCKHUX BEJINYNH;

UMETb TPEACTaBICHUSA OO0 OCHOBHBIX 3Talax pa3BUTHUS T'€OMETPHUM KaK COCTAaBHOW YacTu
(byHIaMeHTa Pa3BUTHUS TEXHOJIOTHHA.

PexomenayemMoe KOJIMYECTBO YACOB Ha OCBOCHHE NMPOrPaMMBbI JMCHUIUVIMHBI: B COOTBETCTBHMH C
Y4eOHBIM IJIAHOM.



