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1. HACIHOPT HIPUMEPHOUM MPOI'PAMMBI YYEEHOU
JUCHUIIJINHBI
MaTtemaTuka

1.1.Pabouass mporpamma oOIIe00pa30BaTEILHON YYEOHON IUCIUATIIUHBI
«Marematukay npeaHa3HaueHa NI U3YYCHHS MAaTEeMAaTHKU B TIPO(EeCCHOHATBHBIX
oOpazoBarenbHbIX opranmzanusax CIIO, peanmmsyrommx o0pa3zoBaTeIbHYIO
nporpaMmy cpeaHero ooOiero oOpa3oBaHUsi B Ipejieliax OCBOCHMS OCHOBHOM
npodeccruonanbHoit o6pazoBaTenbHOM mporpammbel CIIO Ha 06aze OCHOBHOTO
oOmiero o0pa3oBaHUs MPU TMOATOTOBKE CIECIMAIMCTOB CPEAHEr0 3BEHA 110
cneraibHOoCTH: 42.02.01 «Pexiiamay.

PabGouast mporpamma pa3paboTaHa Ha OCHOBE NPHUMEPHON MPOTPaMMBI
o01reo0pazoBaTenbHON Yy4eOHOM MUCHUILTUHBI «MaTtemMaTnkay peKOMEHI0BaHHON
OI'AY «D®UPO» B kauecTtBe nmpuMepHOW mnporpammsel i peanmsaunu OIIOIT
CIIO Ha 06a3e OCHOBHOIO OO0IIEro 0Opa3oBaHusl ¢ MOJYYEHUEM CPEIHEro OOIero
oOpazoBanus, mpotokos Ne3 ot 21.07. 2015r. (PeructpauvioHHbId HOMEP
peuenszuu 376 ot 23 utonst 2015tr. ®I'AY «OUPO»), B cooTBEeTCTBUM TpeOOBaHUM
®I'OC cpegnero o06miero oOpa3oBaHUs, MPEABSIBISIEMBIX K CTPYKTYpE,
COJICp’)KaHMI0O W  pe3ysibTaTaM OCBOEHHUS 001ieoOpa3oBaTeIbHON  yueOHOM
nuctuIuInHbl «Martemartukay (rpuka3 MunoOpHayku Poccuum ot 17 mas 2012 r.
Ne 413 «OO0 ytBepxkaeHun (enepanibHOro rocyJ1apcTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa CpeaHEro (MOJHOro) 00IIero 0Opa3oBaHUs»).

1.2. MecTo y4yeOHO# AJUCHMILUIMHBI B CTPYKTYpPe OCHOBHOM NPO(ecCHOHATbHOMN
o0pa3oBaTeJIbHOM NPOrPAMMBI:
bazoBrie quctnummnel, bJ1.02 Maremaruka.

1.3. leau u 3a7a4u y4eOHOH AUCUMILIMHBI — TPe0OBaHUS K pe3yjabTaraM
OCBOCHUSA YU4eOHOM IMCIUTIIUHbI:

Lenu:

— PacKpBITh CTyJIEHTaM MHPOBO33PEHUECKOE 3HAUCHHE MaTEeMaTUKH, YTIyOuTh UX
IIPEICTABIICHUE O POJIM U MECTE MATEMATHKHU B U3YUEHUU OKPYKAIOLIErOo MUPA;

— OCBOUTb OCHOBHBIE TIOHSTHS, ONPENEICHHS, WU3YYUTh TEOPEMBI M METOJBI,
dopMmupytomue OOHIy0 MaTeMaTHYECKyl0 [MOATOTOBKY U  pPa3BUBAIOLIME
abCTpaKTHOE, JIOTMYECKOE U TBOPUECKOE MBIIICHHUE;

3amaun:

— CHCTEMAaTHU3UPOBATh U YIUIYOUTh TEOPETUUECKHE 3HAHUS IO MPEAYCMOTPEHHBIM
CTaHJapTOM pazjeiaM MaTeMaTHKH,

— copMHUpOBaTh y CTyACHTA TPEOYEMbI HAOOP KOMIIETCHIINM, COOTBETCTBYIOIINX
€ro Creluaau3aiuyu U 00eCleurBaloluX ero KOHKYpEHTOCIIOCOOHOCTh Ha PHIHKE

Tpyaa,



— Hay4MThb CTYJCHTOB CaMOCTOATENBHO padoTaTh ¢ y4yeOHOH, HAyYHOU U
CIIPABOYHOM JINTEPATYpPOH IO MAaTEMATHKE.

B pe3yiabTarte ndyyeHHss MATEMATHKH CTYAEHT J0JIZKEH :
Auredpa
yMeTh:

e  BBINOJHATH apUPMETUUYECKUE IEHUCTBUSI, COYeTas YCTHbIE M MHUChbMEHHBIC
IpPUEMbI, MPUMEHEHUE BBIUYMCIUTEIBHBIX YCTPOWCTB; HAXOAUTh 3HAYCHHUS
KOpHS HAaTypajJbHOW CTENEHH, CTENEHH C pAlMOHAIBHBIM I[IOKa3aTeseM,
jorapudma, UCToNb3ys MpU HEOOXOIUMOCTH BBIYUCIHUTEIBHBIC YCTPOICTBA;
MOJIb30BATHCS OLICHKOW U MPUKHUIKON MPU MPAKTHUECKUX pacyeTax;

e  TMPOBOAUTH MO U3BECTHBIM (oOpMyllaM H TpaBHIaM MpeoOpa3oBaHUs
OYKBEHHBIX BBIPOKEHUH, BKIIOYAIONIUX CTETECHU, PAaTUKajbl, JOTapupMbl U
TPUTOHOMETpUUYECKUE (QYHKIIUY;

e  BBIUMCIATH 3HAYECHMSI YMCIOBBIX M OYKBEHHBIX BBIPOXKECHHM, OCYIIECTBIISS
HE0O0XOMMbIE TIOJICTAHOBKH U NMPeoOpa30oBaHMUs;

UCNO1b306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 8 NPAKMUYECKOll
0esAmenbHOCHU U NOBCEOHEBHOU HCUZHU TS

e  MPaKTUYECKUX pacyeToB MO (opmynam, BKItouyas (OpMYJIbl, COAepIKallue
CTETNICHU, paJUKalbl, JorapupmMbl U TPUTOHOMETPUUECKHE (PYHKIUH,
UCTIONB3YSl MPU HEOOXOAMMOCTH CIIPAaBOYHBIE MaTepHaibl M TMPOCTEUIIIHNE
BBIUHCIIUTENBHBIC YCTPOUCTBA;

DOyHKUMU U TpaGUuKH
yMeTb:

e  ONpeneNnaTh 3HAYCHHE (PYHKIHMM MO 3HAUYCHHUIO apryMEHTa MpH Pa3IudHBIX
criocobax 3aaaHus QyHKUINU;

e  CTpoUTh IrpadUKu U3YYCHHBIX (YHKIIHIA;

e  ONHCHIBAThH MO I'paduUKy U 8 NpOCMeUwUx Ciyuasx no opmyie OBEIACHUE U
cBOiicTBa (yHKIMI, HAXOAWTh MO Trpaduky GQYHKIUM HAMOOJIBIINE WU
HAaWMEHBIIINE 3HAYCHUS;

e  pelarh ypaBHEHHs, IPOCTEHIINE CUCTEMbl YpPaBHEHUH, UCIIONIB3YS c8olicmaa
@yHKryuti N uX TpauKoB;

UCNO1b306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 8 NPAKMUYECKOll
0eamenbHOCHU U NOBCEOHEBHOUl HCUZHU JITIA:

e  ONHCAHMA C MOMOIILI0 QYHKINN Pa3MUYHBIX 3aBUCHMOCTEH, MPEICTABICHHUS
ux rpauyecKu, MHTEPIPETALUN IPAPUKOB;

Hauaja maTeMaTH4ecKoro aHajaiu3a
yMeTb:

e  BBIYHCIATH TPOUW3BOJAHBIE U Nep8ooOpasHble DIEMEHTAPHBIX (DYHKIIWH,
UCIIOJIB3YS CIIPABOYHbBIE MaTepUAIIbI;

e  HCCJENOBaTh B MPOCTEHIINX chydyasx (yHKIHHM HA MOHOTOHHOCTb, HAXOIHUTh
HAauOOJIBIIIUE W HAWUMEHBIIUE 3Ha4YeHHWs] (YyHKIUH, CTpouTh Tpaduxu
MHOTOYJICHOB U MPOCMEUWUX PAYUOHALbHBIX QYHKYUL C UCTIOJIb30BAHUEM
amnmapara MaTeMaTH4eCKOro aHaJn3a,



BLIYUCTIAMbL 68  NPOCMEUWUX — CAY4asax Niowaou ¢  UCHOAb308AHUEM

nep8ooopa3HolL;

UCROIb306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUUECKOU
0esAmenbHOCHU U NOBCEOHEBHOUl HCUZHU JITIA:

pelIeHus] MPUKJIAJAHBIX 3a7a4, B TOM YHUCIE COIMAIbHO-IKOHOMUYECKUX U

¢u3nuecknux, Ha HAuMOOJbIINE W HAMMEHBIINE 3HAYEHHUSA, Ha HAXOXJECHUE

CKOPOCTHU U YCKOPEHHUSI

YpaBHeHHs U HEPABEHCTBA
yMeTh:

pemarh panroHaIbHBIC, MMOKA3aTEIbHBIC U JOTapU(PMUUECKUE YPABHEHUS U

HEPaBEHCTBA, npocmeluiue UppayuoHalbisvle U mMpUucOHOMempuiecKue

VpaeHeHus, ux cucmembl,

COCTaBIISITh YPaBHEHHUSI U HepageHcmaa 0 yCIOBUIO 3a]1a4H;

UCIIOJIb30BaTh JJIsi TPUOIMKEHHOTO pENICHUS YpPaBHEHU U HEPaBEHCTB

rpaduuecKkuit METoI;

M300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXECTBA PEIICHUM MPOCTEHIIINX

ypaBHEHUH U UX CUCTEM;

UCNO1b306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 8 NPAKMUYECKOll
0esAmenbHOCHU U NOBCEOHEBHOIL HCUZHU TS

MOCTPOEHUS U UCCIIEIOBAHUS MPOCTEUIIINX MATEMATHYECKUX MOJIETICH;
I'eomerpus
yMeTh:

pacmo3HaBaTh Ha 4YepTeXaxX W MOJEIAX MPOCTPAHCTBEHHBIC (HOPMBL;

COOTHOCHUTH TPEXMEPHBIC 0OBEKTHI C UX OMUCAHUSIMH, H300PKCHUSIMU;

OIKCHIBATh B3aMMHOE PACTIOJIOKEHHUE MPSMBIX U TIOCKOCTEH B MPOCTPAHCTBE,

apeyMeHmupo8ams C80U CYHCOEHUSL 00 IMOM PACNOTONCEHUU;

aHAJIM3UPOBATh B IPOCTEUIITNX CITydasX B3aUMHOE PACIOI0KEeHNE 00bEKTOB B

MPOCTPAHCTBE;

M300pakaTb OCHOBHBIE MHOTOTPAHHUKH M KPYTJbIe TeJa; BBIMOIHATh

YEepTEkKH 10 YCIOBHM 33]1a4;

cmpoums npocmetiuiue cedenuss Kyoa, npusmul, NUpamuobl;

pemarh TUIAaHUMETPUYECKHE U MPOCTEUITNE CTEPEOMETPUUYECKUE 3a/aud Ha

HAXOXKJEHUE T€OMETPUYECKUX BEJIMUMH (JJTMH, YTJIOB, IJIOIa/1eH, 00BEMOB);

UCTIONIb30BaTh MPH PEIICHUH CTEPEOMETPUUECKUX 3a7au MIaHUMETPUIECCKHE

(haKThl U METOJIBL;

MIPOBOJIUTH JJOKA3aTENbHBIE PACCYXKICHHS B XOJI€ PEIICHUS 3a7ad;
UCROIb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 8 NPAKMUUECKOIL
0eaAmenbHOCHU U NOBCEOHEBHOUl HCUZHU JITIS:

UCCIICIOBaHMs (MOJICTUPOBAHMS) HECIIOKHBIX TMPAKTUYSCKUX CUTYyalluil Ha

OCHOBE M3Y4YEHHBIX (DOPMYIT U CBOKCTB (Uryp;

BBIYHCIICHUSI OOBEMOB U TUIOMIA/ICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI

Opy  pEeNICHUH TMPAKTUYECKUX 3aJad, HCIHOJB3YysSd TPU HEOOXOIUMOCTH

CIIPABOYHUKH M BBIYUCIIUTEIIbHBIE YCTPOICTRA.

Ymemos (61a0emv cnocobamu noznasamenvnoit deamenvHocmu):



BBIYJICHSTh B TEKCTE TE3UC U APTYMEHT;
BBIJICIATh B IHCBbMEHHOM TEKCT€ M B YCTHOW pEUYHM PEJICBAHTHYIO H
UPpENEBaHTHYIO HH(POPMALIKIO, TTABHOE U BTOPOCTEIIEHHOE;

OOBSCHATh 3HAYMMOCTh  MaTEeMaTUKU  KaK HEOThEMJIEMOW  YacTu
001Ie4YeNIOBEYECKON KyIbTYPHI;

MPUBOJIUTH TPUMEPHI HUCIIOIB30BAaHUS MATEMATHYECKUX METOJOB B
€CTECTBEHHBIX U TYMAHUTAPHBIX HAYKaX;

OOBSCHATh TPUYUHBI CO3MaHHMSI B MAaTEMaTUKE PAa3JIMYHBIX YHUCIOBBIX
CUCTEM M HEEBKJIMJIOBBIX TEOMETPUM;

IIPUBOJUTH IPUMEPHI AKCUOM U TEOPEM, OTIIMYAOIIMX reomMeTpuro EBknmnaa
u reometputo JlobaueBckoro;

YMECTHO W TIPaMOTHO MNPHUMEHATh M3YYEHHYI0  MAaTeMaTUYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIHKY;

pasnuyarth - B MAaTE€MAaTHYECKOM M HEMATEMATUYECKOM KOHTEKCTax -
IIOHATHS OIIPELEIIIEMbIE U HEOIIPEAEIIAEMBIC;

pas3nuyaTh HOMUHAJIBHBIE U PEAJIbHBIC ONPEICIICHUS,

pacro3HaBaTh ~MaTeMaTHYEeCKWE TOHSATHS, MPHUHATBIE B Kypce 0e3
OTIpEJICIICHU S, U YTBEPIKICHHUS, PUHATHIE 0€3 J0Ka3aTeIbCTBA;

JTIOKa3bIBaTh YTBEPXKACHUS (MaTeMaTHYECKUE U HEMAaTeMaTHYeCKUEe) - O
CYLUIECTBOBAHMM C IOMOILIBIO TIpUMepa M  OIpoBeprarb  oO0IIue
BBICKA3bIBAHUS - MAaT€MaTHYECKHE W HE MATEMATUYECKUE - IPUBEICHHUEM
KOHTPIIPUMEDA;

CTPOHUTHh M HCCIIEAOBATh MAaTEMATHYECKUE MOJEIH NPAKTUYECKUX 3a1ad U
3a/1a4 U3 CMEXHBIX TUCLMIUIMH, IEPEBOAUTH YCIOBUS TEKCTOBBIX 3aJa4 Ha
MAaTeMaTHYECKUM S3bIK M pEIIaTh MX C HCIOJb30BAHUEM HW3YYEHHOIO
MaTeMaTH4YECKOro anmnapara;

MI0JIb30BAThCS PAIMAHHOM MEPOU U3MEPEHUSI YTJIOB;

pemaTh 3a7a4u ¢ U30BITOYHBIMU U HEJAOCTAIOIIUMHU JIAHHBIMU;

HAaXOJUTh 3HA4YCHUS (QYHKIHI HAa OCHOBE OMNpENEJICHUN, C TOMOIIbIO
KaJIbKYJISITOpa, TAOJIUIl U JPYTUX CIIPABOYHBIX MATEPUAJIOB,;

NPUBOAUTh  MNPUOTMKCHHBIE 3HAYEHHMS] OCHOBHBIX  MAaTEMaTHYECKHX
KOHCTAHT C TOYHOCTBIO 10 COTHIX;

MPUMEHSTh U3YYEHHBIE U HOBBIE (POPMYJIBI JJIS MPEe0OPa30BAHMS YUCITOBBIX
1 OYKBEHHBIX BBIPAKECHMUIA;

pelaTh NpOCTEUIIINE YPABHEHUS U HEPABEHCTBA, COJIEPIKAILE U3YYEHHBIE U
HOBBIE€ (PYHKIINY;

ONpENENATh 3HAYEHHE MPOU3BOJIbHOW (YHKIMM IO 3HAYEHHIO apryMeHTa
Opy  pa3NuYHBIX crnocobax 3agaHus (QYHKUUM -  AHAIATUYECKOM,
rpaduyecKoM, CIIOBECHOM;

CTpOUTH TPpaUKA OCHOBHBIX M3YYEHHBIX (DYHKIMM - CMHYCa U KOCHHYCA,
MOKAa3aTeNIbHON U JIOTapu(PMUIECKO;

HAXOJIUTh TPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIUH, TOJB3YSACHh TaOIUIEH
MIPOU3BOIHBIX U MpaBuiaMu JudGepeHInpoBaHUs CYMMBI U TIPOU3BEICHUS;



MPUMEHSITH MPOU3BOIHYIO TSl UCCIeN0BaHUs (YHKIIUA HA MOHOTOHHOCTh U
AKCTPEMYMBI, JUIsl HAXOXKACHHS HAuOOJBIIMX W HAUMEHBIIMX 3HAYEHUU
byHKIH;

HAXOJIUTh NIEPBOOOPA3HBIC ISl CyMMBbI (DYHKIIMI U TIPOU3BEACHUS (PYHKIIUU
Ha YKCIIO;

HAaxXOJUTh pa3JIMYHBIE COJIEPKATENIbHbIE HHTEPHpPETAlMU  3aJJaHHOTO
MaTEMaTUYeCKOr0 COOTHOIIECHUS WM CBOWCTB rpaduka;

WCITOJIB30BaTh MPOW3BOAHYIO ISl OMMMCAHMS CBOWCTB (DYHKITMH, 3aJIaHHOMN
rpaduuecku;

MPUBOJNUTHh TPUMEPHI OOBEKTOB PEATBHOTO MHpPA, MOJEISIMHU KOTOPBIX
SIBJITFOTCSI TECOMETPUIECCKUE TTOHSITHS;

NPUBOAUTh TIPUMEPHl KPHWBBIX M TIOBEPXHOCTEH B TPOCTPAHCTRBE,
TCOMETPUUYECKHX TET,

OTJIMYATh KAcCaTeIbHYIO K KPUBOM OT CEKYIIEH, CTPOUTHh KacaTelbHYIO K
IIPOU3BOJILHOW KPUBOU B 3aJJaHHOU TOUKE;

MPOBOJIUTH KAacaTeIbHYI0 U TEPIEHAUKYJSAP K MPOU3BOJIBHOM KpPUBOU B
3aJIaHHON TOYKE;

COOTHOCUTh TpPEXMEpPHbIE OOBEKTHI C UX ONUCAHUSIMU, YEpPTEKAMHU,
U300PKEHUSIMH, POCKIIUIMH;

ONpENENATh B3aMMHOE  PACIOJIOKEHUE TPSIMBIX W IUIOCKOCTEH B
MIPOCTPAHCTRBE;

OIMHMCHIBATh PACIIOJIOKEHNE KAcaTeIhbHOW TUIOCKOCTH K Iapy, HMUIUHADPY,
KOHYCY, TPUMEHSATh TEOPEMY O KacaTeIbHOU IITIOCKOCTH K IIapy;
pacmo3HaBaTh MOBEPXHOCTh U BHYTPEHHIOI 001aCTh T€OMETPHUCCKUX TET;
BBIOMPATh TMOAXOAIINE CIWHUIBI W3MEPEHUS BEIIMYWH, TIOJb30BaThC
OKPYTJICHHBIMHA JTaHHBIMH WJIM CTaHAAPTHBIM BHJOM YHCIIA, CTPOUTH H
aHanu3upoBaTh rpaduku (dpparMeHTsl rpadyKoOB) U TAOIUIBI PA3TUYHBIX
3aBUCHUMOCTEH, CIICIUTHh 3a COOJIIoJCHHEeM MaciuTtaba mpu rpaduueckom
MPEICTABICHUN JJAHHBIX U PABHOMEPHOCTH II1ara Py COCTABJICHUHU TaOJIHIL;
OIICHMBATh MIAHCHI TIPU yYaCTUU B JIOTEPESX, OMPENEIATh CIPABEITUBOCTh
YCIJIOBUI JIOTEpEN U a3apTHHIX (CIIyHaHBIX) UTD;

yCTaHaBJIMBATh HEMPOTHBOPEUYUBOCTh M30BITOUHON CHCTEMBl JAHHBIX WITU
CaMOCTOATENLHO OMPENENsATh, KaKUX JTAaHHBIX HEIO0CTaeT, (HopMyIupoBaTh
BapUaHTHl TIOJHOM 3a/ayd, CaMOCTOSATEIBbHO J00BIBaTh HEIOCTAIONINE
JTAaHHBIC,

NPUBOJNUTHh TMPUMEPHl MATEMAaTHYECKUX M HEMAaTeMAaTHYCCKUX 3aaad, He
UMCIOIIHNX PEIICHHUS.

Bpe3yﬂbmame usyuenus mamemamuKu Ha oazoeom ypoene cmyOeum 00J1)iceH
3Hamb U NOHUMAMb.

3HaYCHHEC MAaTEMaTHYCCKOW HAyKW IS PENICHHs 3a]1ad, BO3HUKAIOIIUX B
TEOPUU W TPAKTHKE, IMUPOTYy W  OTPAaHUYCHHOCTh IPUMCHCHHSI
MaTEMaTHYECKUX METOJIOB K aHAIM3y W HCCIICIOBAHWIO TPOIECCOB H
SIBJICHUI B IPUPOJIC U OOIIECTBE;



3HAQYEHUE TMPAKTUKM M BHYTPUHAYYHBIX NPOOJEM KakKk HUCTOYHHUKA
dbopMHUpOBaHUS U PA3BUTHS MAaTEMaTUYECKON HAYKH;

3HAQUYEHHE MAaTEeMaTUYeCKOW CUMBOJMKA M (QOpMYyJT MaTEMaTUKH st
OMMCAHUS OOMIMX 3aKOHOMEPHOCTEH HAayKH, MPAKTUKHU, [JISI IKOHOMHH
YCHJIMH B TIOBCEIHEBHOM KU3HU;

UCTOPUYECKUM TIPOILECC pa3BUTHUSL TMOHATUA YHCTA, OOIEKYJIbTYpHOE
3Ha4YE€HHE U300PETEHUSI OTPUIIATEIBHBIX U KOMIUJIEKCHBIX YHCET;
HEOOXOAMMOCTh COOJIIOJICHUS CTPOTOCTH MAaTEMAaTHYECKOTO S3bIKa B
COUCTAaHWU C BO3MOXXHOCTBIO M II€JIECOO0PA3HOCTHIO €€ HapYIICHHUS C
KOMMYHUKATUBHON TOYKHU 3PECHUS;

YHUBEPCAIbHBIM XapaKkTep 3aKOHOB JIOTUKH MAaTEMaTUYECKUX PacCyKICHUMH,
UX 0053aTebHOCTh M TMPUMEHUMOCTh BO BCEX O0JACTSIX YEIIOBEUECKOU
JEATEIIbHOCTH;

pasznuuue TpeOOBaHUM, MPEIBABIIEMBIX K JOKA3aTebCTBAM B Pa3IMYHBIX
o0NacTsX HAayKM M Ha TIPAKTUKE, B MaTEMaTHUKE, €CTECTBEHHBIX W
I'YMaHUTapHbIX HAyKaX;

POJIb AKCHOMATUKU B MaTEMAaTUKE U 3HaYEHUE JUIs APYTUX 00J1acTel 3HaHUS
U JUIs1 IPaKTHUKY;

3HAYEHUE METOJIOB MAaTEMaTUYECKOTO aHAIN3a JIJIsl HAYKHU U MPAKTUKHU;
noBezieHue rpaduka GyHKIUU B TOUKAX, IJI€ OHA HE UMEET IIPOU3BOHOM;
MOHATUE TIEPBOOOPA3HON;

TEOMETPUYECKHUI CMBICII MOHATHSI HHTErpaJia;

BAKHOCTh BEPOSTHOCTHBIX MPEJCTABICHUIN [JI1 KU3HU B COBPEMEHHOM
00IIIeCTBE;

OTCYTCTBUE BBIUTPBIIIHBIX CTPATETHH B JTOTEpESX;

oOl1iee U pa3IMuHOE B MOHATHUSIX OIpeJeieHre, TeopemMa, akCuoMa, puMep
U KOHTPIIPUMED;

00BEM U coJiepKaHUE TIOHSITHIA;

BO3MO>HOCTh OIPEJEICHU OAHOTO M TOrO K€ MOHATHS, Pa3JIMYHBIX IO
00BEMY U COJEPIKAHUIO, MIPU PA3TUYHBIX CIIOCO0aX MOCTPOCHHUS TEOPHH;
3aBUCHUMOCTh JIOTHUECKOTO CTaTyca BBICKA3bIBAHUS U €r0 UCTUHHOCTU WIIH
JOXKHOCTH OT HCXOAHBIX TMOJOXEHUuHM - '"cucrembl akcuom" B
MaTeMaTUYECKOM U HEMAaTEMATHYECKOM KOHTEKCTE;

CTaHJApPTHBIE TMOJXOJAbl K JOKAa3aTeJIbCTBY M OIMPOBEPKEHUIO OOIIUX
YTBEPKACHUU U YTBEPKIACHUMN O CYIIECTBOBAHUM;

B3aMMHYIO OOpaTHOCTH onepanuu 1uddhepeHnpoBaHus U UHTETPUPOBAHUS,
pacCTOSIHUE MEXIy T€OMETPUUECKUMHU (PUTYypaMu Kak KpaTdalIiero myTyu oT
OJIHOM (UTYPBI K IPYTOWH;

UJICI0 KACaHUS TEOMETPUUECKUX OOBEKTOB;

3aBUCUMOCTh M3MEHEHUSI 00HEMOB T€OMETPUUYECKHUX TEJI OT U3MEHEHUS WX
JIMHENHBIX Pa3MeEPOB.



Hcnonvzoeamv npuoOpemennvie 3HAHUA U YMEHUA 6 NPAKMUUECKOU
0eamenbHOCmu U NOBCEOHEGHOU JHCUHU.
Bnaoems:

* HaBBIKAMM UCIIOJIb30BaHUs CIPABOYHBIX MATEPHUAIIOB, IOUCKA ONPEACICHUN,
dbopMyIll U IPYyTUX YTBEPKIAECHUN B YueOHON, METOAUYECKON U CIIPAaBOYHOU
JUTEPaTypE;

* HaBBIKAMHM UCIIOJIb30BAHUSI TAOJUI[ MPH BBIOJIHEHUH MPeoOpa3zoBaHUM
CTCTICHHBIX, HPPAIMOHAIBHBIX, TMOKA3aTEIbHBIX, JIOTAPUPMUIECKUX U
TPUTOHOMETPUYECKUX BBIPAKECHHUIM;

* HaBBIKAMM HWCIIOJIB30BAHMS KAJIBKYJISATOpPA JJIsI BBIYMCICHHS 3HAYCHUU
YHCJIOBBIX BBIPAXKCHUM,

» HaBBIKAMH MPeoOpa30BaHUN HECIOXHBIX (HOPMYJI, CoAepIKaNTUX JFOOBIC U3
M3YUYEHHBIX JCHCTBUIM HaJ YUCIOBBIMUA U OYKBEHHBIMU BBIPAXKEHUSIMU;

* HaBbIKAMMU AJTOPUTMUUYECKON JESITEIbHOCTU - BBINIOJHEHUS W CO3JIaHUS
VHCTPYKLHM, IPOBEPKU U OLECHKHU PE3YJIbTATOB UX BBIIIOJIHEHUS;

= HAaBBIKOM BBIBEJICHUS MPOCTEHIIMX CIECICTBUM M3 M3YYECHHBIX U HOBBIX
ONPEAECICHUN U YTBEPKIACHUM;

= HaBBIKOM IIPUMEHEHUS J0KA3aTEIbCTBA OT IPOTUBHOIO;

* HaBBIKOM pAa3JIMYCHUs B3aUMHO OOpATHBIX YTBEPKICHUNA Ha JIOTHUKO-
A3bIKOBOM YPOBHE;

* HaBBIKAMH IPUMEHEHHUS U3YUYECHHBIX U HOBBIX aJTOPUTMOB;

» HaBBIKaMH PEIICHUS 3aJ1au ¢ U30BITOYHBIMHU U HEJOCTAIOIIUMHU TaHHBIMU;

* HaBbIKAMH OMHCAHUSA CBOWCTB (PYHKIMH MO UX Tpadukam, B TOM YHUCIE
CBSI3aHHBIX C IIPOU3BOIHON;

» HaBBIKAMH U300pakKeHUsI FTEOMETPUUYECKUX TEJ U UX MPOCTEUIINX CEUCHU;

* HaBBIKAMM PEIICHUSA MPOCTEUIINX BBIYMCIUTEIBHBIX CTEPEOMETPUUECKUX
3a1ad4;

* HaBBIKOM TOCTPOCHMSI OOpPATHOTO YTBEPXKICHUS M KOHTPANO3UIUU IS
YTBEPKJICHUM, 3aJIaHHBIX B YHUBEPCATHHOM WIIM UMILTUKATUBHOUN (popMe.

PE3YJbTATHI OCBOEHUSA YYEFHOM JUCIUILIAHBI

OcBoeHue  cojepkaHusi  y4eOHOW — AUCHUIUIMHBL  «MaremaTukay
o0ecnieunBaeT JOCTHKEHHUE CTYIEHTaMU CIEAYIOLUX pe3yibmamog:.

. JUYHOCHHBIX

—  ¢OpMUPOBAHHOCTH MpEICTaBICHU I 0 MaTEMaTUKE KaK
YHUBEPCAIIBHOM $I3bIKE€ HAaYKH, CPEIACTBE MOACIMPOBAHUS SIBICHUW U ITPOLECCOB,
UACSIX U METOJAAaX MATEMATHUKHU,

—— [OHHMaHWE 3HAYMMOCTM MATEMATHUKU [UISI HAYYHO-TEXHUUYECKOTO
nporpecca, CcHOPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe KaK K 4YacTu
oO0lIlIeueIOBEYECKOM KYJbTYphl 4e€pe3 3HAKOMCTBO C HCTOpPHUEH pa3BUTHS
MaTEMaTUKH, SBOJIOIMEH MATEMATHICCKUX UJICH;

——  pasBuUTHE JIOTUYECKOI0 MBIILJICHUS, MPOCTPAHCTBEHHOT'O
BOOOpaXKEHUS, aITOPUTMUYECKON KYJIBTYPbI, KPUTUYHOCTU MBIILJICHUS] Ha YPOBHE,

10



HEOOXOoAMMOM Uil Oynymied  mpoecCHOHAIbHOW — JESTENbHOCTH, TS
MIPOJIOJDKEHUST 00pa30BaHMs M CaMOOOPa30BaAHUS;

——  OBJIAJICHHE MaTEMaTUYECKUMU  3HAHUSIMU U YMEHUSAMH,
HEOOXOJMMBIMHA B TIOBCEIHEBHOM >KU3HH, ISl OCBOCHUS CMEXKHBIX €CTECTBEHHO-
HAYYHBIX JUCHUIUIMH U JUCHUIUIMH NPOPECCUOHAIBHOIO IUKJIA, IS TMOJIYYCHUS
oOpa3oBaHus B 00JIaCTSIX, HE TPeOYIOIMX YriayOJeHHOW MaTeMaTH4eCKOn
MOATOTOBKU;

—— TOTOBHOCTb U CHOCOOHOCTh K OOpa3oBaHHWIO, B TOM YHCJE
caM000pa30BaHUIO, Ha MPOTSHKEHWU BCEH JKM3HHU; CO3HATEIHHOE OTHOIICHUE K
HENPEPHIBHOMY O00pa30BaHUIO KaK YCIOBUIO YCIEUIHOW MpOo(hecCHOHATBHON U
OOIIIECTBEHHOM JIeSITEIbHOCTH;

—— TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSITENIbHOM TBOPUYECKOH W
OTBETCTBEHHOU JEATEILHOCTH;

—— TOTOBHOCTh K KOJUJIEKTUBHOW paboTe, COTPYIHUYECTBY  CO
CBEpCTHMKaMH B  00pa3oBaTelIbHOM, OOIIECTBEHHO IOJIE3HOHM, y4eOHO-
UCCJIeI0BATENHCKON, TPOSKTHOU U JAPYTUX BUJIAX ESITEIbHOCTH;

——  OTHOIIEHUE K MPO(PECCHOHAIBHON NEATETLHOCTH KaK BO3MOXKHOCTH
ydacTusi B pEHIEHUH  JIMYHBIX,  OOIIECTBEHHBIX,  IOCYJIapCTBEHHBIX,
OOIIEHAITMOHAIBHBIX MPOOIIEM;

° Memanpedmemublx:
- YMCHHUC CaAMOCTOATCIBHO  OIPCACIIATL HCIHM  ACATCIBHOCTH U
COCTaBJIATH IIJTaHbI ACATCIBHOCTH, CaMOCTOATCIBHO OCyHICCTBJIATD,

KOHTPOJIMPOBAaTh U KOPPEKTUPOBATH JIEATEIBbHOCTD; UCIOJIB30BAaTh BCE BO3MOKHbIE
pecypchl Il JOCTMIKEHMsI TIOCTaBJIEHHBIX LElNed M peaju3alud IUIaHOB
JIeSITEIbHOCTH;, BBIOMPATH YCIICITHBIE CTPATETHH B PA3IMUHBIX CUTYaIUsX;

——  yMEHHUE NPOAYKTHBHO OOILIAThCS M B3aMMOJEHCTBOBATH B IpPOLECCE
COBMECTHON  JI€ATENbHOCTH, YYMUTHIBATh MO3ULIMU  JPYIHX  YYaCTHUKOB
nesTenbHOCTH, () (PEKTUBHO pa3pemaTb KOH(IUKTHI;

——  BJIaJICHUE HaBbIKaMU TO3HABATEJIbHOM, yUeOHO-UCCIEI0BATENLCKON U
MPOECKTHOM JAESATENbHOCTH, HAaBBIKAMHU pAa3pelICHHUs] MpoOJeM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEILICHUS MPAKTHUECKUX 3a/1a4,
IPUMEHEHHUIO Pa3IMYHbIX METOJ0OB MO3HAHNUS;

—— TOTOBHOCTh U CHOCOOHOCTh K CAMOCTOSITENbHOW MH(OPMAIMIOHHO-
NO03HABATEJIbHOM AESTeNbHOCTH, BKIIOUYas YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX
UCTOYHUKAX MH(pOpMALMM, KPUTHUYECKH OLEHUBaTh M HMHTEPHPETUPOBATH
UH(OPMAIUIO, TOJIYHaEMYIO U3 PA3IUYHbIX HCTOUYHUKOB;

——  BIJIaJICHUE S3BIKOBBIMHM CPEJICTBAMHU: YMEHHUE SICHO, JIOTUYHO M TOYHO
U3J1araTth CBOIO TOUYKY 3pEHHUs, UCTIOJIb30BaTh a/ICKBAaTHbIE SI3bIKOBBIE CPEJICTBA;

——  BIAQJCHUE HAaBBIKAMHM IO3HABATEJIbHOM pe(dieKCHH KaK OCO3HAHUS
COBEpIIAEMBIX JEHCTBHUH M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB W
OCHOBaHUI1, TPaHUI] CBOETO 3HAHMUS W HE3HAHUS, HOBBIX MO3HABATEIHHBIX 3a7a4 U
CPEICTB ISl X JOCTHUKCHHS,

——  ILeJNeyCTPEMJICHHOCTh B  IOUCKAaX W  NPUHATUU  pPELIEHUH,
CO00pa3UTENbHOCTh U MHTYULIUS, PA3BUTOCTb MPOCTPAHCTBEHHBIX MPECTABICHUN;
CHOCOOHOCTH BOCIIPUHUMATH KPACOTy M TAPMOHHUIO MUPA;

. npeomMemHulX:
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—  c(OpPMHUPOBAHHOCTb TNPEACTABICHUA O MaTeMaTHUKE KaK 4YacTu
MUPOBOH KyJIbTYphl U MECTE MAaTEMATUKH B COBPEMEHHOM ITUBIIIM3AIMH, CIIOCOOAaX
ONMCAHUSA SIBJICHUN PEAJIbHOIO0 MUPA HA MATEMATUYECKOM SI3BIKE;

—  c(OpMUPOBAHHOCTh TMPEJCTABICHUN O MATEMAaTHYECKUX TOHATUSIX
KAaK BOKHEUIIMX MAaTEMATHYECKUX MOJEISX, NO3BOJSIOIIMX ONUCHIBATh U U3y4YaTh
pa3HbIe MPOLECCHl W SBICHHS; NOHUMAHHUE BO3MOXHOCTH AaKCHOMATHYECKOIO
IIOCTPOCHUS MATEMATUYECKUX TEOPUM;

——  BJQJICHUE METOJAMU JI0KA3aTeJIbCTB U AITOPUTMOB PELICHUS, YMEHUE
WX IPUMEHATH, IPOBOJIUTH TOKA3aTEIbHBIC PACCYKACHUSA B XOA€ PEIICHUS 3a/1a4;

—— BJAJCHUE CTaHAAPTHBIMM IIPUEMAMHU PELICHHS PAUUOHAIBHBIX H
UppaLMOHAIbHBIX, TOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAaHUE I'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B
TOM YMCJE JUIS MOUCKA MYTU PELICHUS UM WUIFOCTPALUU PELICHUS YPABHEHUU U
HEPABEHCTB;

—  Cc(OPMHUPOBAHHOCTb MPEACTABICHUNH 00 OCHOBHBIX TIOHSATHUIX
MaTeMaTUYECKOTO aHAJIN3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTEPHU30BATh
noBeZeHUEe (YHKIMI, HCHOJb30BAaHUE MOJYYCHHBIX 3HAHWM )i ONHUCAHHS U
aHaau3a peaIbHbIX 3aBUCUMOCTEN;

——  BJIQJICHUE OCHOBHBIMHU IOHATHUSIMHU O IUIOCKHUX M IPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (pUrypax, MX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHUS
pacrno3HaBaTh reoMeTpHueckue (Urypbl Ha 4eprexax, MOJENIAX U B PEAJTbHOM
MUpE; NPUMEHEHHE W3YUYEHHBIX CBOMCTB T'€OMETpUYECKUX (puryp m Gopmyn s
pELIECHUs TEOMETPUYECKUX 3a7a4 U 3a]1a4 C IIPAKTUUYECKUM COJEPKAHUEM;

—  c(OpMHUPOBAHHOCTh MPEACTABICHUN O TMpoleccax U SBICHHSIX,
MMEIOLMX BEPOSATHOCTHBIM XapakTep, CTAaTUCTHUYECKUX 3aKOHOMEPHOCTAX B
pEaJbHOM MHpPE, OCHOBHBIX IOHATHSX JJIEMEHTAPHOW TEOPUH BEPOSITHOCTEM;
YMEHUM HaXOOUTh M OLEHHUBATh BEPOATHOCTU HACTYIUJIEHUS COOBITUH B
IIPOCTENIINX MPAKTUYECKUX CUTYaLMUsIX U OCHOBHBIE XapaKTEPUCTUKU CIy4alHBIX
BEJINYMH;

—— BJQJICHUE HAaBBIKAMU MWCIOJIb30BAHMS T'OTOBBIX KOMIIBIOTEPHBIX
IIPOTpaMM IIPH PELIECHUH 3aa4.

1.4. Pexomenayemoe KOJMYECTBO YACOB/3a4€THBIX €AMHHMII HA OCBOCHHUE
NPUMEPHOH MPOrpamMMbl Y4eOHOM IUCHUILINHBI:

MaKCUMAaJIbHOW y4eOHON HArpy3Ku CTyJeHTa 227 4acoB/3a4eTHBIX €IMHHI], B TOM
qyuce:

00s13aTeIbHON ayIMTOPHOM yueOHOM Harpy3ku cTyaeHTa 156 yacos;
CaMOCTOSITENIbHOU paboThl cTyaeHTa 7 1uac.
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2. CTPYKTYPA IIPOT'PAMMbBI YYEFHOU JUCIUTLIVHBI

2.1. O0beM yueOHOM TMCIUILUIMHBI M BUAbI Y4eOHOH PadoThI

Bup yueOHoii padoThI Oovem
yacoe/3auem
HbIX eOUHUY

MakcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 351
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 234
B TOM YHCJIE:

IPAKTHYECKUEC 3aHATHUS 135

apyrue QopMbl M METOAbl OpraHu3alud 00pa30BaTEIBHOTO *
mporecca B COOTBETCTBHM C  TpeOOBaHUSIMH  COBPEMEHHBIX
POM3BOJICTBEHHBIX U 00Pa30BATEIbHBIX TEXHOJIOTHIA
CamocrosiTesibHasi padoTa cTyeHTa (BCero) 117
B TOM YHCJIE:
- BbINOJIHEHUE OOMAUHEL KOHMPOAbHOU pabomul, 7
- UHOUBUOYAIbHbIE OOMAWHUE 3A0AHUSL U PAOOMbL 23
- 10020MOBKa COOOUeHUIL, 11
- pechepam; 10
-cocmasieHue mecmoe; 13
- npesenmayui; 13
- 8HeayOUMOpPHAs camocmosmenvhas paboma, 11
-MoOenuposanue; 6
-cocmasieHue ONOPHbIX KOHCNEKMOo8, 10
-npakmuyeckue pabomol; 3)
-camocmosimenvHvle padomol. 8

Umoecosas ammecmayus 6 ghopme ouggepenyuposarnHo2o 3auema u 3K3ameH
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2.2. TemaTudeckuii miaH u coaepkanue yueoHoii mucuumiuabl <KMATEMATHKA.

HaumenoBanue pasaenoB | CoaepkaHue y4eOHOro marepuana, jJadoparopHbie padoTbl M npaxktudeckue | O0beM yacoB YpoBeHb
U TeM 3aHATHS, CAMOCTOAITEeIbHAsE padoTa o0yyaruxcsi, KypcoBasi padora (IpoeKT) 0CBOEHMS
(eciu npedycmompenvl)
1 2 3 4
Beenenue Iu
Tema 1. Cozeprkanue yueOHOro maTepuaia Tu.=Inex
Beenenue 1. lenu u 3a1a4n ©3ydeHUsI MATEMATHKU ITPH OCBOCHHUH CIICIIMAIBHOCTH. 1
Pa3BuTHe NOHATHA O YHCTIE
Su.= 2nex+3 npakx
u 4epc
Cozeprkanue y4eOHOro mMarepuania 2
Tema2 1.Ilenpie 1 parmoHaNbHBIC YUCTA. JleHCTBUTEIbHBIC YKCIIA. 1
) 2 IlpuOnyKkeHHbIE BBIYHACIICHHUS. 1
PasButue mnousTHA O 3
: y
qncie Ilpakmuueckue 3anamus. 3
[TpubmmkeHHOE 3HaYeHNE BEJIMYUHBI U IOTPEITHOCTH MPUOIKEHUSI.
Camocmosmenvhas paboma cmyoeHma: ‘21‘1
Pegpepam na memy « Pacwupenue nonsamus uucia» 2
Hnousudyanvrasn domawnss paboma.
KopHuu, crenenn u jiorapupm 2
piH, pud 35u.=14 nex+21 npax
u 22 cpc
ConeprkaHue y4eOHOro MaTepuania:
144,
Tema3. 1. KopeHb m-if CTerneHH. 2
KopHhu, CTeNeHn U | 9 CreneHu. 2
jnorapupm 3. Jlorapumei. 2
4. Iloka3zarenbHble QYHKIUU 2
5. Jlorapudmuyeckue QyHKIHH. 2
6.ITokazaTenbHbIC YpAaBHEHUS U HEPABEHCTBA. 2 2
7 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA. 2
Ilpakxmuueckue 3ansimusi. 21y
1.0600menne NOHATHA O MOKA3aTele CTENEHH. 3
2. CBOMCTBO paJIuKajoB. 3
3.CoiicTBa jorapudmos. . 3
4.CpoiicTBa 1 rpaduKu PyHKITUH 3
5.I1okazarenbHble U Jorapupmuyeckre GyHKINNA 3 2
6.Ilepexo1 K HOBOMY OCHOBAHHIO Jioraprudma. 3
7.Jlorapudmudeckue ypaBHEHHs 1 HEPABCHCTBA. 3
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CamocTosTenbHas padoTa CTYACHTA:

1.Unousudyanvhoe domawnee 3a0anue no meme «Pewenue uppayuoHarbHbIX ypagHeHuiLy.
2. Unousudyanvhas paboma no meme: «Ce0oticmea KOpHsl n-0u CMEneHuy.

3. domawmnss camocmoamenvuas paboma no meme. «Cgolicmaa n102apudmosy.
4.Cocmagnenue mecma no meme: «Jlocapugmuueckue ypasHeHus: U HEPABEHCMBAY.
5.Cocmagnenue OnopHvix KOHCHEKmMO8 U npesewmayuu no meme: «Jlocapupm u ezo

CBOUCMEBAN.
6.Cocmasumv mecm no meme: «lloxazamenvnas yHKYUsLY.
7. Unousudyanrvnoe domawinee 3a0anue no meme «Pewenue noxazamenvuvix YpasHeHuil u
HEPABEHCMNE).
8 [lomawmnss konmponvhas paboma no meme «Jlocapugpmuvry
9.coobwenue no meme «Mcmopus nosieneHus 102apu@dmosy

2u.

WWWWNWN)

HpHMI)Ie U IIJIOCKOCTH B ITIPOCTPAHCTBE

2y.= 4nek + 8 npax
8cpc

Tema4.
IIpsiMbie ¥ ILUIOCKOCTH B
MPOCTPAHCTBE

Cozepxanue yueOHOro Marepuaia;

1 .B3auMHOE paconokeHue NpsAMBIX U INIOCKOCTEN.
2. [TapaninenbHOCTh MPSMBIX U TUNIOCKOCTEH. .

3. Yribl MeXAY NPSMBIMU U IUIOCKOCTSAMHU.

4. TTpu3HaKku napasieIbHOCTU MPSAMBIX U INIOCKOCTEH.

Ilpakxmuyueckue 3auamusi.

1.CkpemuBatomuecs npsameie. Ky6. [Tapannenenunen.

2.Ilpu3Haky mapauIeIbHOCTH MPSMBIX U MJIOCKOCTEeH. PaccTosiHMe OT TOYkM 110
IJIOCKOCTH.

CamocrosiTenpHas paboTa CTyIeHTa

1. Unousudyanvroe 3adanue no meme: «llapannenvhocmo npsameix u R10CKOCMeU»
2. [{omawmnsn camocmosmenvras paboma: Ilpoexm peuwienusi 00HoOU 3a0ayu.
3.Pegpepam no meme «l eomempusi 6 dcuznuy

DJleMeHTbl KOMOMHATOPUKHU

8y =2 nek + Bnpax
u 8cpc

Tema 5.
9J1eMeHTbI
KOMOMHATOPUKH

CoepxxaHue y4eOHOro MaTepuaa
1. KomOuHaTOpHBIE KOHCTPYKIIUU.
2.I1paBuna koMOuHaTOpUKH. YKo opouT.

2y.
1
1

IIpaxmuueckue 3anamusi.:
1. Pa3menienusi, mepecTaHOBKH.
2.Coueranus.

CamocTosiTenbHas paboTa CTyJECHTA!

1 Coobwenue «Ceoticmea OUHOMUATLHBIX KOIDDUYLUEHMO8)

2 Cocmaenenue mecma no meme «KOMOUHAMOPHbBLE 3A0AYUY»

3 Paspabomka npesenmayuu « Kombunamopuka Ha npakmuxey

(»J(.»JI\)SO N
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Koopannatsl 4 BeKTOPbI

144y=6 nex+ 8npak

u 6cpe
Copepxanue yu4eOHOro Marepuaa; 3u
Tema 6. 1.KoopauHaTsl ¥ BEKTOPHI B MPOCTPAHCTBE. 1
KoopanHaTtbl 1 BeKTOPbI 1
2.CxansipHO€ IPOU3BEIICHUE. 1
3. [leprieHIUKYASIPHOCTD MPSMBIX M TNIOCKOCTEH.
IIpakmuyueckue 3anamusi; 8u
1.IIpocreitmue 3a1aun B KOOpAUHATAX. . 4
2.Ilpu3Haku NMEepreHIUKYISIPHOCTH MPSMBIX U INTIOCKOCTEH. 4
CamocrosiTenbHas padboTa CTyIeHTa: bu.
1. Jlomawnss xonmponvrnas paboma: «llpocmetiwue 3a0ayu 8 KOOPOUHAMAXY. 2
2.Paspabomams npesenmayuio  nekyuu no meme: «Ilepnenouxyiapuocms 6 npocmpancmeey. 1
3. Moodenuposarue npocmpancmeeHHbIX 00beKmOos. 3
OCHOBBI TPUTOHOMETPHH 28y=I3y. naex + I5
npak +13cpc
Cogepxanue yueOHOro Marepuaja 134

Tema 7.
OCHOBBI TPUTOHOMETPHUH

1.YTIIBI M BpalaTeabHOE ABUKCHHUE.

2.1{panyCHaﬂ U paJiiaHHas Mepa yria.
UTOHOMETPUYECKHUE ONIEPALINH.

4. IlpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIPAKEHUI.

5. TpuroHomerpuueckre QyHKIUH.

6. TpUroHOMeTpUUYECKNE YPAaBHEHUS U HEPABEHCTBA.

Ipaxmuueckue 3anamus:

1.CBoiicTBa BpanaTeIbHOTO JIBHKCHHS.

2.CBolicTBa TPUTOHOMETPUUECKUX ONEPALUH.

3.Tpuronomerpuueckue Tox1ecTsa. PopMysbl TPUTOHOMETPHUH.

4.CBoiicTBa TPUTOHOMETPHUECKUX (DYHKIIMH.

5.PemieHne OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHNI U HEPABEHCTB.

ww ww OOG WWNNN-
<

CamocrosiTennpHas pa60Ta CTYACHTa

1.Peghepam: « 3 ucmopuu 603HUKHOBEHUS. MPULOHOMEMPUUECKUX QYHKYUILY,

2.Unousudyanvnas paboma «Illpeobpazosanisi mpusoHOMempU4ecKux GblPaANCEHUILY.
3.Unousudyanvnas paboma : «llpeobpasosanue spagukos mpucoHOMempuieckux QyHKyYuLLy.

4. Unousudyanvroe domauihee 3a0aHue Ha NOJIHOE UCCIe008AHUEe MPUSOHOMEMPUUECKUX QYHKYUL U
nocmpoenue ux 2papuros.

5.Cocmasnenue mecma no meme: « Tpuconomempuyeckue QyHKyuu».

6.Paspabomame npezenmayuio no meme: « Dopmynvi mpuesoHOMempuu.

7.Cocmasums mecm Ha RPUMEHeHUe OCHOBHbIX MPULOHOMEMPULECKUX MOICOECMS.

8.Cocmasums onopuwiii koncnexkm. « Dopmyivl nPUGeOeHUsLY.

w
<

NRRRE PR
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9 Jlomawmnsas  camocmoamenvHas paboma: «Peulenue mpucoHomMempuyeckux —ypaeHeHutl
HEPAaBeHCmE).

u

3

DOyHKUMH U rPpapuKu

17y=8nex+ Onpax
ull epc

Cozaepxxanue y4eOHOro Marepuaina: Bu.
Tema 8. 1.Cxema uccnenoBanus QyHKINH.
DYyHKIUN U TPaPUKH . . 1
2.IlpeoOpazoBanus GyHKIUH U ISHCTBHUS HAJ HUMHU. 1
3.Cummertpust GyHKIMIA 1 ipeoOpa3oBaHre UX TPadUKOB. %

4. HenpepoiBHOCTh (pyHKIIMU. MccrnenoBanue GyHKIINAM.

Ilpaxmuueckue 3anamusi:

1.JIuneitnas ¢yukuusa. CreneHHble GYHKIIMHM ¢ TPOOHBIM MTOKa3aTeIeM.
2.0ceBas u IIeHTpaIbHasg cuMMeTpuu. [lapamiensHblil mepeHoc rpaduka.
3.HenpepriBHOCTh PYHKIUU.

<

CamocrosTenpHas paboTa CTyIeHTa

1.hnousudyanvrnas paboma: « Apugpmemuueckue oeticmeus Ha0 QYHKYUAMUY.

2.Coobwenue « Ocobenrocmu QyyHKYull npu Uccie008aHuu».

3.#e3eHmauuﬂ no meme « OyHKyuu».

4.Ilpaxmuueckasn paboma Ha nocmpoeHue cpagduros GyHKyuu

J. BlljieaydumopHaﬂ camocmosimenvhas paboma no meme «anzef)oealme dyuxkyuuy

(.AJI\)I—\(»JI\)I: wWwwYy
<

MHoOrorpaHHuKH M KpyrJjble Tejaa 26u=
12 nexy + 14 npax
ullepc
Cojiepkanue y4eOHOro Marepuaina. 124
Tema 9. | .ITapannenenuneas! ¥ IPU3MBI. 3
MHOrorpaHHUKHU 2.I1lupamupl. 3
KPpYIJible TeJa 3.Kpyriasie Tena. 3
4.1IpaBuabHBIE MHOTOTPAHHUKH. 1
S.I1omanp MoBEpXHOCTU KPYTJIBIX TEI. 1
6. O0OBEM KpYTIIBIX TEII. 1
lpaxmuueckue 3ansamus.: 144
1.Teopema o tuaroHansx napaujienenunea. 4
2.I1omanb MOBEpXHOCTH MPU3MBI U TUPAMHJIBI. 4
3.00bEM PU3MBI U TTHPAMH/TBL. 3
4. T1nomaab MOBEPXHOCTH U 00bEM MHOTOIPAaHHUKOB M KPYTJIBIX TEJ. 3
CamocrosiTenpHas padoTa CTyIeHTa: 11u
1.Ilpezenmayus Ha memy: « dnemMeHmbl NUPAMUObLY
2.Mooenuposarue npasuibHbIX MHO202DAHHUKOB. %
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3.Paspabomka npezenmayuu K nexyuu no meme «lIpasunvivle MHO202DAHHUKUY

4.Paspabomxa npesenmayuii K 1eKyusam no memam « Lfurunopy.

5.Pacuemno-epaghuueckas paboma no meme: «Bvluucienue niowaou yunuHopa u KOHycay»
6.Cocmasnenue onopuvix koncnexmog no meme: «Cepa u wiapy.

7.Pacuemno-epaghuueckas paboma no meme: «Bvluucienue niowaou nogepxHocmu mei 8paujeHusy.
8. Jomawnss camocmosmenvhas paboma Ha 8blduUcieHue 00bemMo8 mei 8pAujeHus.

NRRRP R

Tema 10.

Hauyaua
MATEeMATHYEeCKOI0
aHaJnu3a

Hauaja mareMaTuyeckoro aHajamsa 42y=
18nex+ 24 npax
u 13cpc
Cozaeprxanue yueOHOro Marepuaia: 18u.

1.IIpouecc u ero MoaeaupoBaHue.
2.IlocaenoBareabHOCTH.

3.IloHsiTHE TPOU3BOIHOM.

4.®opmynbl tuddepeHupoBaHus.

5.I1pon3BOIHBIC TIEMEHTAPHBIX (YHKIIUH.
6.IIpuMeHeHne MPOU3BOIHOM K HCCIETOBAHUIO (DYHKITUH.
7.11lepBooOpasHasi.

8. IlpuknaaHeie 3a1a49u.

Ipakmuueckue 3aHamusi:
1.ITpocTeie MmaTemaTuueckue Monenu. [Ipenen mocinenoBaTeNbHOCTH.
2.MexaHHUYeCKUI ¥ TeOMETPUUYECKHI CMBICI TPOU3BOIHOM.
3.IIpaBusa BbIUMCIIEHUS TPOU3BOJHOM. TabuIla BEIYMCICHHS TPOU3BOIHBIX.
4.IlonHoe wuccnenoBaHue (QYHKIMM C TOMOIIbI0 Mpou3BogHOW. [locTpoenue
rpauKoB QYHKIUH.

.3a]1a4u Ha OThICKaHHE HauOOJBIINX U HAMMEHBIINX 3HAYCHUN BEJINYMH.
6.Tabnmuia HHTETPajIoB.

A #hh#ﬁ WWWWNFREFN
<

CamocTosTenbHast paboTa CTyIeHTa

1.Paspabomrka npezenmayuu no meme « Hyscnvl iu Ham npou3eoonvie».

2.Pazpabomxa npesenmayuu no meme « Ypasnenue kacamenoHoul K 2paguxy QyHkyuuy.
3.1Unousudyanvnoe oOomawinee 3a0anHue HA BbIYUCICHUEC NPOUSBOOHBIX INEMEHMAPHBIX QYHKYUIL.
4. Unousuodyanvroe 3a0anue Ha 8bIYUCIeHUe RPOU3BOOHBIX CAOINICHBIX QYHKYUIL.

5.Cocmasnenue npesenmayuti no meme «Mcciedosanue QyHkyuu Ha MOHOMOHHOCHIbY.
6.Cocmasnenue onopuvix KoHcnekmog no meme «Mcciedosanue hynkyuu na skcmpemymy».
1.Unousuodyanvroe oomawinee 3adanue HA HAXOJNCOEHUE HAUOOMLULE20 U HAUMEHbULE20 3HAYEHUL
@yukyuu.

8.Unousudyanvrhoe domawinee 3a0anue Ha NOIHOE UCCIeO08AHUE YHKYUL U NOCMPOEHUe 2paduKa.

9. Coobwenue «@opmyna Teiinopay.

—
w
=

N RPREFRNNNRE

HMHTerpaJ u ero npuMeHeHune

184y = 8 nex +10 npak
u 8 cpc
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8u.

Tema 11. CojieprkaHue Y4eOHOro MaTepuara. 2
1 .IInomany niockux Quryp. 3
HNuTerpan | ero | 2. Teopema HproTona-JlerOnua. 3
NpUMeHeHHue 3.IIpocTpaHcTBEHHBIC TeNA.
Ilpaxmuueckue 3anamusi. 10y
1.CpoiicTBa 1uiomasei. 3
2.I1nomanb KpUBOITUHEWHOW TPATICIUH. 4
3.UurterpansHas hopmyna o0bEMA. 3
CamocTosTenbHas paboTa CTyieHTa Su.
1. Jloxnao «MnmezpanvHule 8enutiutby. %
2. Pegpepam «Mnmeepanvroe ucuucienue yyHKyuy 0OHOU nepemMenHol . 1
3.Cocmasnenue mecma no meme: «Bvluucienue niowaou niockou ueypsiy. 1
4. Camocmosamenvraa paboma «Ilnowade KpugonuHelHvix usypy 3
5.0nopuwiii koncnekm «ILiowadv KpugouHeuHol mpaneyuuy 1
6. Coobwenue «HMcmopusi meopemot Horomona-Jleubnuyay
bu=2nex+4 npax
DJieMeHThI TEOPUM BEPOSITHOCTEH M MaTeMATH4eCKO CTATUCTHKH u 6¢pc
Coneprkanue yueOHOro MaTepuania: 2y,
Tema 12. 1.BeposTHOCTB 1 €€ CBOMCTBA. 1
DeMeHThl TeOpuH | » C N
BEPOSITHOCTEH u | 2-.1loBTOpHEIE HcnbITanus. CirydaliHas BEIUYKMHA. 1
MaTeMaTH4YeCKOu
CTATUCTUKH
Ilpakmuueckue sanamusi. 4y
1.Anroputm Beruncienus BepositHoctel. JJICB u HCB 4
bu.
CamocTtosTenpHas paboTa CTyIeHTa
1. Joknan « Ilponcxox/ieHre TEOPHH BEPOSITHOCTEI. 1
2. Ipaktuaeckast pabora «[logbop MaTepuana Ha HaXOXKIEHUE BEPOSTHOCTH B MPOQGECCHOHATHHON %
ACATCIIBHOCTH» 1
3. JomamHsst KOHTpoJIbHAS paboTa «CBOHCTBA BEPOSTHOCTHY 1
4. I/IH,HI/IBI/I,HyaJ'II)HOC JOMAaIIHEC 3aaHUuc «OIEMEHTBI TCOPUU BEPOATHOCTHUY
YpaBHeHus1 M HepaBeHCTBA 28u=12nex+16npax
u 7cpc
124y,
Tema 13. Cojeprkanue y4eOHOro MaTeprara. 3
YpaBHeHus u | 1. PaBHOCWJIBHOCTH ypaBHEHHH. 3
HEpPaBEeHCTBA 2.OCHOBHBIE TIPUEMBI PELLIEHHS] YPABHEHU. %

3.Cucrembl ypaBHEHUH.
4. Penienne HepaBEHCTB.
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IIpakmuueckue 3anamus:
1. 5131k TEOpHUN MHOKECTB.
2.Ilpuémbl ~ pemieHuss JMHEWHBIX, KBAJAPATHBIX, MPPALMOHAIBHBIX, CTENEHHBIX
paBHEHUI.
JIpuéMbl perieHust I0Ka3aTeNbHBIX, JIOrapU(MUYECKUX, TPUTOHOMETPHUYECKHX
YPaBHEHUH.
4.MeTozb! pelieHus] CUCTEMbl YPAaBHEHHUH U HEPABEHCTB.

CamocrosTenpHas paboTa CTyIeHTa

1.Jloxnao « Paspewumocmy aneebpauieckux ypagHeHuii».

2.Cocmasnenue onopHo2o KoHchekma «IIpuémul pewienuss mpueoHOMempudeckux ypasHeHui».
3.Cocmasnenue mecma «MemoOvl peuienust cucmemul YypasHeHU.

4. Unousudyanvroe domauinee 3a0anue Ha peuienue uppayuoHantbHulX ypasHeHull.

5. Unousudyanvroe domawree 3a0anue Ha peulerue CmeneHHbiX YpaeHeHUl.

6. IIpesenmayus no meme «MemoOu! pewienus MpueOHOMEMPUIECKUX HEPABEHCINEY.

7. Jomawnas konmpoavuasn paboma « Cucmemsl ypasHeHuil U HepaeeHcmey

RPNORRRPRRREID DN AN

Hroro:

3514,
Ayn.234y4
3 Hux 99 jek. u

135 npakr.3an.
CPC.117y.

Jn1s XapaKTepUCTHKN YPOBHSI OCBOSHHS YI€OHOT0 MaTepraia NCTIOIb3YIOTCS CIIeAYIONINe 0003HAYCHUS:

1. — o3HaKOMHTENBHBIN (Y3HaBaHHUE paHEe N3YYEHHBIX 00BEKTOB, CBOICTB);

2. — penpoOAYKTHBHBIH (BBIIOIHEHHE JIESITEIILHOCTH 110 00pasily, HHCTPYKIIMH HIIH MO PYKOBOJICTBOM)

3. — IPOAYKTHUBHBIH (INTAHNPOBAHUE U CAMOCTOSITEJIFHOE BBITIOJHEHUE AEATEIBHOCTH, PEIIeHHE IIPOOJIEMHBIX 3a7ad)
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3. YCJIOBHSA PEAJIM3AIIMU YYEBHOM JUCITUIIJIMHBI
3.1. TpeOoBaHusi K MUHMMAJbHOMY MATEPUATBLHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzanus nporpaMMbl ipeinosiaraeT Haauuue yueOHoro kabuHeTa MaTeMaTHUKU
O6opynoBanue yueOHOro KaduHera:
- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
- pabodee MeCTO MpenogaBaTeis;
-KOMIUIEKT Y4€OHO-HATJISIIHBIX TOCOOUI IO PEIMETY;
- y4eOHUKHU U y4eOHbIE TOCOOUS 0 MPEAMETY.
TexHuueckue cpeacTsa 00ydeHus:
-KOMIIBIOTEP;
-IPOCKIIMOHHOE 000PYI0BaHHE;
- yueOHbIC BUACO(DHUIBEMBI

3.2. UndopManmoHHoe obecnievyeHne o0yueHust

Ilepeyenn peKOMeHyeMbIX Y4eOHBbIX U3IAHUH, HuTepHeT-pecypcos,
JAOMOJTHUTEILHOM JIUTEPATYPHI.

JINTEPATYPA

Jlna cmyoenmog:

Anumos IlI.A. u op. MaremaTtuka: anredpa ¥ Havalla MaTEMaTUYECKOrO aHAIM3a,
reomeTpusi. AnreOpa M Hadalla MaTeMaTU4YeCKOro aHaiau3a (0a30BbIM M YriayOJEHHBIN
ypoBHH).10—11 xmaccel. — M., 2014.

Amanacan JI. C., Bymyzoe B. ®@., Kaoomyes C. b. u op. Marematuka: anrebpa u
Hayajga MaremMaThyeckoro aHammza. ['eomerpus. ['eomerpus (0a30BbIii U yriyOJeHHBIN
ypoBHH). 10—11 xnaccel. — M., 2014.

bawmakos M.M. Marematuka: ydeOHMK JJIS CTyd. YYpPSXKACHUH cpeda. mpod.
obpazoBanus. — M., 2014.

bawmaxos M.M. Marematuka. COOpHUK 3a7a4 TPO(HILHON HAMpPaBIIEHHOCTH: Y4eO.
nocoOue I CTyA. yupexaeHuit cpen. npod. oopazosanus. — M., 2014.

bawmarkos M .M. Marematuka. 3alauHuk: y4e0. mocoOue AJist CTyI. YUPEKIACHUN Cpe/l.
npod. oopazoBanus. — M., 2014.

bawmaxos M.J. Matematuka. DIEKTPOHHBIA y4ue0.-METOJ. KOMIUJIEKC JJIsi CTY/I.
yapexaeHuil cpell. mpod. oopazoBanus. — M., 2015.

bawmaxos M.1. MatemaTtuka (0a3oBbiii ypoBeHs). 10 kmacc. — M., 2014.
bawmaxos M.1. MatemaTtuka (0a3oBbiii ypoBeHs). 11 kmacc. — M., 2014.
bawmaxos M.HU. Anrebpa u Hadana ananu3sa, reometpus. 10 xmacc. — M.,
2013.

bawmarxos M. H. Marematuka (6a30Bblii ypoBeHb). 10 kinacc. COOpHUK 3amad: yueoO.
rmoco-oue. — M., 2008.

bawmarxos M. H. Marematuka (6a30Bblii ypoBeHb). 11 knacc. COOpHUK 3amad: yueoO.
rmoco-oune. — M., 2012.

Iycee B.A., [pucopves C.I., Heoneuna C.B. Marematuka s mnpodeccuit u
CIEIUATBLHOCTEH COIMATbHO-3KOHOMUYECKOTO MPOGHUIIS: YUSOHUK JJIS CTY. YIPEIKICHUN
cpen. npod. oopazoBa-uus. — M., 2014.
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Konseun IO.M., Trauesa M.B, @edeposa H.E. u op. Maremaruka: anrebpa u Hadana
MaTe-MaTHYECKOTO aHaim3a. AnreOpa W Havyala MaTEMAaTHYECKOTO aHayim3a (0a30BbIN U
yrayonenusiil ypoBan). 10 kmace / mog pen. A.b.)XKuwxdenko. — M., 2014.

Konseun FO.M., Tkaueea M.B., @edeposa H.E. u op. Maremaruka: anredpa u Hadaia
MaTe-MaTU4YeCKOro aHaiu3a. Anredpa U Hayajga MaTeMaTHUYeCcKoro aHaiau3a (0a30BbIA U
yrayonenHsIil ypoBaH). 11 kmace / mox pen. A.b. X Kmwxderko. — M., 2014.

/Ina npenooasameneit:

Konctutymus Poccuiickoit ®enepanuu (IpUHATA BCEHAPOAHBIM TOJIOCOBAHUEM
12.12.1993) (c ydeTroM IONPaBOK, BHECCHHBIX (elepaabHBIMA KOHCTHUTYIITHOHHBIMHU
3akoHamu P® o mompaBkax k Konctutymuu P® ot 30.12.2008 Ne 6-DK3, ot 30.12.2008
Ne 7-©K3) // C3 PO. — 2009. — Ne 4. — Cr. 445.

®denepanbHbIi 3ak0H OT 29.12. 2012 Ne 273-D3 (B pen. dhenepalbHBIX 3aKOHOB OT
07.05.2013 Ne 99-®3, or 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot
23.07.2013 Ne 203-®3, or 25.11.2013 Ne 317-®@3, or 03.02.2014 Ne 11-®3, or
03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014
Ne 148-D3, ¢ u3Mm., BHecenHbiMu DenepanbabiM 3akoHOM OT 04.06.2014 Ne 145-D3) «O6
obpazoBanuu B Poccuiickoit deneparum.

[Ipukaz MunucrepctBa oOpazoBanuss u Hayku PO «OO6 yTBepxkIeHUn
denepabHOTO TOCYAapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CpeaHero (IOJHOIO)
oO1ero oopazoBanus» (3apeructpupoBad B Muntocte PO 07.06.2012 Ne 24480).

IIpuka3z Muno6puayku Poccun ot 29.12.2014 Ne 1645 «O BHeCEeHUHM WU3MEHEHUM B
[Ipuka3z MunuctepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne
413 “O06 ytBepxkaeHUU (peaepaibHOTO roCy/1apCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
cpeaHero (IoaHoro) odiero oopa3oBaHus’».

[Tucemo JlenaprameHTa rocy1apcTBEHHOMN MOJUTUKH B cepe MOATOTOBKH pabounx
kanpoB u JAIIO Munobpuayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenpainuu mo
OpraHu3alMi TIOJIYYEHHUS CpeJHEro oO0mero ooOpa3oBaHUsT B TMpeeinax OCBOCHUS
00pa3oBaTeNbHbIX TPOrPaMM CPEIHEr0 MPOQPECCHOHAIBHOTO o0pa3oBaHus Ha 0aze
OCHOBHOT'O OOIIIEro 00pa3oBaHus ¢ y4eTOM TpeOoBaHMi (efepabHbIX TOCY1apCTBEHHBIX
00pa3oBaTeNbHbIX CTAaHAAPTOB U MOJydyaeMon Mpodeccun Wiu CIEeHaIbHOCTH CPETHETO
poecCHOHATEHOTO 00pa30BaAHUS.

®enepanpbiil 3akoH 0T 10.01.2002 No 7-03 «O0 oxpaHe okpy:xaromiei cpeas» (B
pen. ot 25.06.2012, c u3m. ot 05.03.2013) // C3 PO. — 2002. — Ne 2. — Cr. 133.

bawmaxos M.M. MatemaTuka: KH. JUIsl IpenoaBaress: MeTo. mocooue. — M., 2013

bawmaros M.U., [{vicanos I[II.1. Metogudeckoe mocodue i moarotopku kK EI'D. —
M., 2011.

Humepnem-pecypcoi

www.fcior.edu.ru (Madopmarmionnpie, TPEHUPOBOYHBIE U KOHTPOJIBHBIE MATEPUATIBI).

www.school-collection.edu.ru (Enunas komnekimu 1HU(POBBIX 00pa30BaTEIbHBIX

pecypcoB).

Exponenta.ru http;//www.exponenta.ru Kommnanus Softlint. Odpa3soBarenbHbIit
MaTeMaTU4YECKUM cauT. Matepruaisl 11 CTYICHTOB: 3a1a4U C PEIICHUAMMU,
CIIPAaBOYHUK M0 MATEMATHUKE, JJIEKTPOHHBIE KOHCYJIbTALUU.
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['azera «Matemaruka» Uznatensckoro noma «Ilepoe centsiops» http://mat.1septemr.ru

Matematrka B OTKPBITOM KoJutemke http://www.matematiks.ru

Math.ru. Matematuka u oopa3zoBanue. Http://www.math.ru

Allmath:ru — Bcs maremaruka B omaoM mecre  htto://www.allmath.ru

EgWorld: Mup matematnyeckux ypaBuenui http://egwjrld.ipmnet.ru

Bcest anemeHnTapHas MaTeMaTHKa: CpeIHssI MaTeMaTHIeCKasi HHTEPHET-IITKOIA.
http://www.bym math.net

['eomerpuueckuii mopran http://www.neive.by.ru

['paduku pynKIMI http://graphfunk.narod.ru

JlnmakTHYeCKHe MaTepHUaIbl 0 HHOOPMATHKE U MaTEMaTHKE.
http://comp-science.narod.ru

JuckpetHas MaTemaTHKa: anroputmsl (mpoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

EI'D no maTemMartuke: MOArOTOBKA K TECTUpOBaHHUiO http://www.yztest.ru

3a1ayHuK U1 DOATOTOBKH K OJIMMIIMAAAM 10 MarteMaTtuke http://tasks.ceemat.ru

3aHMMaTeIbHas MaTeMaTHKa — IIKOJbHUKAM (OJMMITHA/IBI, HTPHI, KOHKYPCHI 10
maTematuke) http://www.maht-on-line.com

HuaTepHeT — mpoekT «3amaun» http://www.prodlems.ru

MaremaTtudeckue 3To61 http://www.etudes.ru

Matemaruka on-line cipaBouHast nH(OpPMAIIHS B TIOMOITH CTYACHTY
http://www.manhtm.hl.ru

Matematuka B ITOMOIIb IIKOJBHUKY M CTYACHTY (TECTHI IO MaTeMaTuke online)
http://www.mathtest.ru

MareMaTtuka JijIs IOCTyIaIoImuX B By3bl  http://www.matematika.agava.ru

Maremaruka 1 mporpaMMupoBanue http://www.mathhrog.narod.ru

MareMaTuuecKue OMMMITMAIbI U OJMMIIMAIHbIE 3a1ayn http://www.zaba.ru

CaiiT amemenTapHoit MmareMatuku JImutpus ['yimuna http://www.mathnet.spb.ru

Typaup ropoioB — MexayHapoaHas MaTeMaTHYECKask OJMMITAAIa IS
IIKOJILHUKOB  http://www.turgor.ru



https://www.google.com/url?q=http://mat.matematiks/ru&sa=D&ust=1492448548294000&usg=AFQjCNHxNfRX_XFt00Oh_mLwtT1rmLBf5A
https://www.google.com/url?q=http://mat.matematiks/ru&sa=D&ust=1492448548296000&usg=AFQjCNHgo0k2djzdFrYD-Clk_7rUqePSQg
https://www.google.com/url?q=http://www.math.ru/&sa=D&ust=1492448548298000&usg=AFQjCNH_qhBvgLE-Q-JidRwe1Sug8E50dA
https://www.google.com/url?q=http://egwjrld.ipmnet.ru/&sa=D&ust=1492448548301000&usg=AFQjCNFmn-d4AimX5cQLZPYTz5HNAv0swg
https://www.google.com/url?q=http://www.bym/&sa=D&ust=1492448548303000&usg=AFQjCNEslyHXLz_Fs-YoQmbjOgE_0UbdEQ
https://www.google.com/url?q=http://www.bym/&sa=D&ust=1492448548303000&usg=AFQjCNEslyHXLz_Fs-YoQmbjOgE_0UbdEQ
https://www.google.com/url?q=http://www.neive.by.ru/&sa=D&ust=1492448548306000&usg=AFQjCNHef7ICo1WealC2hqRRkRkY2udYMg
https://www.google.com/url?q=http://graphfunk.narod.ru/&sa=D&ust=1492448548308000&usg=AFQjCNEAa2_7GWksb10C4sySo9lkTYIBBA
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4. KOHTPOJIb 1 OIIEHKA PE3YJBTATOB OCBOEHUSI YYEBHOM

JUCHUIIIAHBI

KoHTposab M olleHKa pe3yJbTaTOB OCBOCHMS YYE€OHOW MMCIUILIMHBI OCYIIECTBIISICTCS
mpernojaBarelieM B Mpoliecce IMPOBEACHUS YCTHBIX W MHUCHMEHHBIX  OIPOCOB,
MPAKTUYECKUX 3aHATHN W JIaOOpaTOPHBIX PadOT, TECTUPOBAHUS, a TAKKE BBITIOJHCHHS
00yJarOIMMUCS UHAUBUIYAJIBHBIX 3a/IaHUH, TPOCKTOB, UCCIIEOBAHUM.

Pe3yabTaThl 00yyeHus
(ocBOeHHbIE YMEHMSI, YCBOCHHbIC 3HAHMS)

@opMbI 4 METOAbI KOHTPOJIS U
OII€eHKHU pe3yJibTaTOB
o0yueHust

l)copMupoBaHHOCTh MPECTABICHUN O MaTeMaTHKE
KaK 4acTH MHPOBOM KyJBTYpPhl U O MECTE MaTEMaTUKHU B
COBPEMEHHOM IMBWJIM3AIMM, O CIOCO0AaX OINUCAaHUA Ha
MaTeMaTUYECKOM SI3bIKE SIBJIEHUW PEaJIbHOIO MUPA;

OYEHKA pesylbmamoe
YCMHbIX Onpocos

2)cpOopMHUPOBAHHOCTb IIPEACTABIICHUN 0
MaT€MaTUYeCKUX  MOHATHSIX  KaK O  BaKHEUIIHX
MaTEMaTUYECKUX MOJENSAX, MO3BOJISIIOIIMX OIHCHIBATh U
u3y4yaTb pa3Hble MPOLECChl W SBJICHUS; IOHHMMaHHUE
BO3MOYKHOCTH aKCHOMAaTHUYECKOI0 MOCTPOEHUS
MaTeMaTHYECKUX TEOPHH;

OyeHKa pe3yibmamos
VCMHBIX ONPOCO8,
NnpoBepKa GblNONHEHUS
KOHMPOAbHBIX pabom

3)BJ]21,Z[€HI/IC MCTOAAMHU AOKA3aTCJIbLCTB U AJITOPHUTMOB
PCIICHUA, YMCHHUC Hux IIPUMCHAITD, IIPpOBOJHUTH
A0Ka3aTCJIbHBIC PACCYKACHUA B XOAC PCIICHMWA 3a1a4,

NpoOBePKa GblNONHEHUS
KOHMPOAbHBIX pabom

4) BnaJeHUE CTAHJAPTHBIMU TPUEMAMH pELICHUS
PAlMOHAIIBHBIX W HMPPAUHOHAIBHBIX, ITOKA3aTEIbHBIX,
CTENEHHBIX, = TPUTOHOMETPUYECKUX  YpPAaBHEHUH U
HEPAaBEHCTB, HUX CHCTEM; HCIIOJIb30BaHUE T'OTOBBIX
KOMITBIOTEPHBIX MPOrPAMM, B TOM YHUCJIE I NTOMCKA ITyTH
pElIEHHsT W WUIKOCTPAllMd pELICHHUS YPaBHEHHUW W
HEPABEHCTB;

OYeHKa pe3yibmamos
mecmuposaHusi,
NpoBepKa 8blNONHEHUS
npPOBEPOUHbLIX padbom,
KOHMPOAbHBIX pabom

5)chopMHUpOBaHHOCTh TPEACTABICHUM 00 OCHOBHBIX
MOHATHUSX, HASAX U METOJIaX MAaTEMaTHYECKOTO aHAJIN3a,;

OYeHKa pe3ybmamos YCMHbIX
onpocos, mecmupo8aHus,
NpPOBEPKA GbINOIHEHUs.
NPOBEPOUHBIX U KOHMPOIbHBIX
pabom

6) BJlaJlcHUE OCHOBHBIMH TOHSTHSIMU O IUIOCKHX H
IPOCTPAHCTBEHHBIX ~ T'€OMETPUYECKUX  (urypax, ux
OCHOBHBIX  CBOMCTBax; C(QOpPMHUPOBAHHOCTb  YMEHUS
pacIio3HaBaTh HA YEPTEkKAX, MOJEIAX U B PEAaJTbHOM MHpE

OYeHKa pe3yibmamos YCMHbIX
(nucbMeHHbIX) Onpocos,

mecmupoeaHus,
reoMeTpuyeckue  (Urypbl; TNPUMEHEHHE  HW3YYCHHBIX
N NpPOBEPKA BbINOIHEHUs.
CBOMCTB reoMeTpuueckux Guryp u Gopmyin njs pereHus
KOHMPOTbHBIX pabom
TEOMETPUYECKUX 3a7a4 W 3a7a4 C MPAKTHIECKUM
COJIepKaAHUEM;
7)chOpMUPOBAaHHOCTH MPEJCTABICHUIN O MPOIEccax U OYEHKA pe3yibmamos
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SBJICHUSIX, HWMEIOIIMX BEpPOSITHOCTHBIA  XapakTep, O
CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pealbHOM MHUpE, 00
OCHOBHBIX HOHSTHUSX AJIIEMEHTapHON TEOpUu
BEpPOSITHOCTEHW;  YyMEHUW  HAXOJUThb U  OIICHUBATh
BEPOSITHOCTU HACTYIUICHUSI COOBITUM B MPOCTEUIINX
MPAKTUYECKUX CHUTYyallusiX M OCHOBHBIE XapaKTEPUCTHKU
CJIyYalHBIX BEJINYNH;

YCMHbBIX ONPOCO8,
npoeepKa 6blNOJIHEeHUs
npo8epoUHOU pabomol

8) BIAJEHUE HABBIKAMM HCIOJIb30BAHUS TOTOBBIX
KOMIIBIOTEPHBIX IPOTPaMM MPU PEUIEHUN 3a4a4.

OYEHKAa pe3yilbmamos
npakmuiyecKkoco 3anAmusl
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