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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOT'PAMMBI
OBIIIEOBPA3OBATEJILHOM JTUCOUILJIAHBI

1.1. ObaacTh npuMeHeHus1 padoyell MPOrpaMmbl
PaGouast mporpamMma y4eOHON AMCITUIUIMHBI SBIISICTCS YACTHIO MPOTPAMMBI TIOJITOTOBKH
cnenuanucToB cpenHero 3BeHa (manmee — IIIICC3) B coorBercTtBrn ¢ ®I'OC CIIO mo
cnenuanbHocTH 13.02.07 DnexrpocHabxkeHue (10 0TpaciisaMm).

1.2. MecTo y4eoHoii nucuumiaabl B crpykrype IHIICC3:

VYueOHas qucIMIUIMHA BXOJUT B 001ieoopazoBatenbubiit 1iuki [ITICC3.

1.3. Henu u TpedOBaHus K pe3yabTaTaM O0CBOCHHS Y4eOHOH TMCIHIIHHBI:
OcBoenune coxaepxanus ydeOHOro mnpeamera «Marematuka» oOecreuynBaeT

JOCTHKCHHUC CTYACHTAMU CICAYIOIIHUX PC3YyJIbTATOB!:

JIMYHOCTHBIE:

- OCO3HAaHHE OOYYalIIMMHUCSI POCCUMCKOM TIpaXIaHCKOW HWAEHTHYHOCTH;
TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEICIICHUIO;

-  HaIWMYMe MOTHBAIMM K OOYYCHHI0O W JIMYHOCTHOMY Pa3BUTHIO;
IIeJICHATIPABICHHOE Pa3BUTHE BHYTPEHHEH IMO3HIIMH JIMYHOCTH HAa OCHOBE JTYXOBHO-
HPABCTBEHHBIX LIEHHOCTEW HaponoB Poccuiickonn Penepanuu, HCTOPUYECKUX U
HallMOHATBHO-KYJIBTYPHBIX  TpaaWIui, (HOpMUPOBAHHE CHCTEMBI 3HAYUMBIX
[IEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,  aHTHUKOPPYMHIIMOHHOTO  MHUPOBO33pEHUS,
IPaBOCO3HAHMS, SKOJOTUUECKON KYJIbTYPhI, CIOCOOHOCTH CTAaBUTh LI€JIK U CTPOUTH
KU3HECHHbIC TIJIaHbL;

— c(hOpPMHUPOBAHHOCTH MPE/ICTABIICHUN O MaTEMATUKE KaK YHUBEPCATHLHOM
SI3BIKE HAYKH, CPEJICTBE MOJCIMPOBAHUS SBICHUA M TPOIECCOB, UICIX M METOJAxX
MaTEeMaTHKH;

— IMOHMMAaHHE 3HAYMMOCTH MaTeMaTHKH ISl HAyYHO-TEXHHUYECKOTO TIporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHUKEe KaK K 4YacTu OOIIeYeI0BEYECKOU
KyJIbTYpbl Yepe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHS MATEMATHKH, DBOJIOIHACH
MaTEeMaTUYECKUX UJICH;

— pa3BUTHE JIOTHYECKOTO MBIIIICHUS, MPOCTPAHCTBEHHOTO BOOOPAKCHUS,
AITOPUTMHYECKON KYyJBTYPhl, KPUTUYHOCTH MBIIIJIEHUS HA YPOBHE, HEOOXOJIUMOM
s Oyaymier nmpodecCHoHANBHOM IeITeIbHOCTH, JIS TPOI0JDKCHUST 00pa3oBaHus U
caMm000pa30oBaHus;

— OBJIQJICHWE MATEeMATHUYECKUMHU 3HAHUSIMU U YMEHHSIMHU, HEOOXOJAMMBIMHA B
MMOBCETHEBHOM JKU3HU, NI OCBOCHUSI CMEKHBIX €CTeCTBEHHOHAYUHBIX TUCIUTIINH U
JTUCITUTUIMH TPO(PECCUOHAIIBHOTO IIUKJIIA, JIJIS TOJyYeHUss 00pa3oBaHMs B 00JIACTSX,
HE TpeOYyIoIMX yriyOJIeHHON MaTeMaTUYECKON OITOTOBKHU;

— FOTOBHOCTH U CITIOCOOHOCTh K 00pa30BaHHIO, B TOM YHCIECaMOOOPa30BaHUIO,
Ha TIPOTSDKCHWHM BCEW JKHW3HHW; CO3HATEIHLHOE OTHOIIEHHWE K HEMPEPHIBHOMY
00pa30BaHUIO0 KaK YCJIOBHIO YCHENIHONW TpoeCcCUOHATbHOW U OOIECTBEHHOU
NESATETBHOCTH;



— TOTOBHOCTH W CHOCOOHOCTh K CaMOCTOATENbHOM TBOPYECKON U
OTBETCTBEHHOU JI€ITEIbHOCTH;

— FOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO TOJIC3HOM, YIEOHO-NCCIEI0BATEILCKOU, MPOCKTHOM
U IPYTUX BUJIAX AEATEIbHOCTH;

— OTHOIIEHHE K MPOPECCHOHATBHON JEATENIbHOCTH KaK BO3MOKHOCTH Y4acTHUS
B PCIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIMOHATLHBIX
poOJieM;

MeTanpeaMeTHbIe:

— YMEHUE CaMOCTOSATEIBHO ONPEAEIATh UEIN AEATEIbHOCTH U COCTABIIATH
IUTaHBl  JCSTENBHOCTH; CaMOCTOSITENIbHO  OCYIIECTBIISITh, KOHTPOJUPOBATH U
KOPPEKTUPOBATH JIEATEIHHOCTD;

- HCIIOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI JISI IOCTUKEHHUSI TOCTABIICHHBIX
Heie W peanu3alud IUTAHOB JIESTEIBHOCTU; BHIOMpATh YCIICIIHbIE CTPAaTEeTHU B
Pa3JIMYHBIX CUTYAIUAX;

- YMEHUE MPOAYKTUBHO OOIIATHCS M B3aUMOJEHCTBOBATH B MPOLECCE
COBMECTHOM AESATENBHOCTH, YUYUTHIBATh MO3ULIUU JAPYTUX YUACTHUKOB JIE€ATEIBLHOCTH,
3¢ peKkTUBHO pa3peniaTh KOHPIUKTHL;

- BJIQJICHUE HaBBIKAMHU T03HABATENLHOM, Y4EOHO-MCCIIEI0BATEIHLCKOU U
OPOEKTHOM JAESITENbHOCTH, HAaBBIKAMU pa3pelieHus NpodsieM; CIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEIbHOMY MOMCKY METOJOB PELICHUS MPAKTUYECKHUX 3a/aad,
MPUMEHEHUIO PA3JIMYHBIX METOJ0B MO3HAHNUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENIbHOW HH(POPMAIMOHHO-
MMO3HABATEJIbHOM JIEATEIbHOCTH, BKIIIOYAsl YMEHUE OPUEHTHPOBATHCA B Pa3IMUHBIX
HUCTOYHUKAX HUH(POpMAIMK, KPUTUYECKH OICHUBATh U  HHTEPIPETUPOBATH
MH(}OpMaIKIO, OJIYyYaeMYI0 U3 PA3IUYHbIX HCTOYHUKOB;

- BJIQJICHUE SI3BIKOBBIMU CPEICTBAMU: YMEHHE $ICHO, JIOTMYHO U TOYHO
U3Jlaratb CBOIO TOYKY 3PEHHUsSI, UCIOJb30BaTh AJCKBATHBIE SI3BIKOBBIE CPEICTBA; —
BJIQJICHUE HaBBIKAMHU I103HABATEIHHOU pPEQIIEKCUHM KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUI U MBICIUTEIBHBIX MIPOLECCOB, X PE3YJIBTATOB U OCHOBAHUM, TPAHULL CBOETO
3HAHUS U HE3HAHUS, HOBBIX IMO3HABATENbHBIX 33J1a4 U CPEACTB AJI UX JOCTUKEHUS;

— LEJIeYyCTPEMIIEHHOCTh B TMOWMCKaX M MPUHATHM  pELICHUH,
CO00pa3UTENbHOCTh U MHTYULUS, PA3BUTOCTh IMPOCTPAHCTBEHHBIX MPE/ICTABICHUN;
CIIOCOOHOCTh BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUDPA;

npeaMeTHbIe:

1) yMeHHe OmnepupoBaTh IMOHITHIMHU: OIpPEACICHHEe, aKCHOMa, TeopeMa,
CJIEICTBHE, CBOMCTBO, IMPHU3HAK, JI0KAa3aTeIbCTBO, PABHOCHJIbHBIE (POPMYIHPOBKH;
yMeHue (opMyJIHpoBaTh 0OpaTHOE U MPOTHUBOMOJIOXKHOE YTBEPKIACHUE, MPUBOAUTH
IpUMepbl U KOHTPIPUMEPHI, HCIOJH30BaTh METOJI MAaTeMaTHYECKOW WHIYKIINY;
IPOBOJUTH JIOKa3aTeNIbHbIE PACCYXKJECHUS TPU PpELICHWU 3a7a4d, OLEHUBATh
JIOTUYECKYIO MPABUIIbHOCTh PACCyKICHHI;

2) yMEHHE ONEePUPOBATh MOHATUSIME: MHOXECTBO, TIOJMHOXKECTBO, ONEPAIUH
HaJl MHO>KECTBAMH; YMEHHE UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis



ONHCAHUsl PEAIbHBIX MPOLECCOB U SBJIECHUI U MPHU PEUICHUM 3a/1ay, B TOM YHCIIE U3
JAPYTUX YYEOHBIX MIPEIMETOB;

3) yMeHHe onepupoBaTh MOHITHAMU: Tpad, CBI3HBIN rpad, JepeBo, UK, Tpad
Ha TUIOCKOCTH; YMEHHE 3a/laBaTb U OMHUCHIBaTh Ipadbl pa3MMYHBIMU CIIOCOOAMU;
MCIIOJIb30BaTh Tpadbl IPHU PEIICHUN 3a]1aY;

4) ymeHue CBOOOIHO ONEPUPOBATH MOHSATHSIMHU: COUYCTAHHE, NEPECTAHOBKA,
YUCJIO COYETAHHUM, YUCIO IEpPEeCTaHOBOK; OWHOM HBIOTOHA; yMEHHE NPUMEHSTH
KOMOMHATOpPHBIE (PAKTHI U pACCyKICHUS ISl pEIIeHUs 3a/1a4;

5) ymeHHe omepHpOBaTh TMOHATHUSMH: HATYpadbHOE YHUCIO, IEN0e YHCIIO,
OCTaTOK MO MOJIYJIIO, PAallMOHAJIBHOE YHUCIO, UPPALMOHAIBHOE YHUCIO, MHOXECTBA
HaTypaJIbHbIX, ILI€JIbIX, PAalMOHAJIbHBIX, JCUCTBUTEIBHBIX  UHCEN, YMEHHE
UCIOJIb30BaTh; IPU3HAKHU JAECTMMOCTH, HAUMEHBIINN OOLIUI AETUTENb U HAUMEHbIIIEE
oO1uiee KpaTHOE, anropuT™ EBKinaa npu pemeHnu 3a/1a4; 3HaKOMCTBO C Pa3IU4HbIMU
MO3ULIMOHHBIMHU CHCTEMAaMH CUHUCIICHUS;

6) yMmeHHe CBOOOAHO ONEPUPOBATh TOHATHSIMH: CTEIEHb C  LEIBIM
MOKa3aTesieM, KOpeHb HaTypaJbHOM CTENEHH, CTETIEHb C pallMOHAIBHBIM MOKAa3aTeNeM,
CTEIEHb C IEUCTBUTENBHBIM (BEIIECTBEHHBIM) MTOKa3aTelIeM, JIOrapru(m duciia, CHHYC,
KOCHHYC M TaHT'€HC ITPOU3BOJIBHOTO YKCIA;

7) yMEHHE OIEpHPOBATh  TOHATHSMH: TOXIECTBO, TOXJICCTBEHHOE
npeoOpa3oBaHUe, YpaBHEHHUE, HEPABEHCTBO, CUCTEMa YpPABHEHUHM M HEPABEHCTB,
PAaBHOCWIBHOCTb ~ ypPAaBHEHWI,  HEPaBEHCTB M  CHUCTEM,  palHOHaJIbHBIE,
UppanoHajIbHbIE, HOKa3aTeNbHBbIE, CTEIICHHBIE, Jorapudmuyeckue,
TPUTOHOMETPUUYECKUE YPABHEHHs, HEPABEHCTBA M CHCTEMBI; YMEHHUE peIlaTh
YPaBHEHUS, HEPABEHCTBA M CHUCTEMBI C IOMOLIBIO PAa3JIMYHBIX I[PUEMOB; pEIIATh
ypaBHEHHUs, HEPABEHCTBAa M CHUCTEMBbl C TMapaMeTpoM; NIPHUMEHATb YypaBHEHUS,
HEpaBEHCTBA, MX CHUCTEMBbl JJIsi pELIEHUS MaTeMaTHUYeCKuX 3ajJad U 3aJad U3
pa3IMYHBIX 00JacCTel HAYKH U peajbHOM KU3HMU;

8) ymeHne CBOOOTHO ONEPHUPOBATH MOHATHIMHU: TpapuK QyHKIUHU, oOpaTHas
GyHKUMA, KOMMNO3UIMUS (YHKUMM, JWHEWHas (QYHKUUSA, KBaapaThuyHas (QyHKIMS,
cTeneHHass (YHKOUS C LEJbIM [0Ka3aTeleM, TPUTOHOMETPUYECKHUE (PYHKIUH,
oOpaTHble TpUTOHOMETpUYECKUE (YHKIHMH, IOKa3aTelbHass M Jiorapudpmuueckas
(yHKUMU; yMEHUE CTPOUTh Trpaduku (YHKIHM, BBIIOJHATH MPeoOpa30BaHUS
rpa@ukoB (QyHKIMI; yMEHME HCHOJIb30BaTh Tpaduky (QYHKUMA A7 U3y4YeHUs
IPOLECCOB U 3aBUCUMOCTEN MpPH PEIICHUU 3a/1ay U3 APYTUX y4eOHBIX NMPEAMETOB U
U3 peajbHOM JKMU3HM; BbIpakaThb (opMyramMHu 3aBUCHUMOCTH MEXAY BEJIMYMHAMU,
yMEHHE CBOOOAHO ONEPUPOBATh MOHATHSIMH: YETHOCTh (DYHKLHHU, MEPUOTUYHOCTD
(GYHKIIUN, OTPAaHUYEHHOCTh (PYHKITUH, MOHOTOHHOCTb (DYHKITUH, SKCTPeMYM(YHKITUH,
HauOoJIbIlIee M HAUMEHbLIee 3HaUeHUs (PYHKIIMU Ha TPOMEKYTKE; YMEHUE TPOBOIUTH
uccaenoBanre (QyHKIMHM; YMEHUE HCIOIb30BaTh CBOMCTBA M TpapUKUGyHKIIUNA IS
pelieHusl ypaBHEHUM, HEpPAaBEHCTB W 3a7ady C [apaMerpamu; u3o0paxaTb Ha
KOOPAVMHATHOM IIJIOCKOCTH MHOJKECTBA PEILICHUN YpaBHEHUW, HEPABEHCTB U HX
CUCTEM;

9) ymeHwe CBOOOJHO OIEPUPOBATHL IOHATHSAMH: IOCIIECIOBATEIILHOCTD,
apumMeTnyecKas Mporpeccusi, reoOMeTpuyeckas nporpeccus, 0ECKOHEYHO



yObIBaIOIIasi TEOMETPUYECKasi MPOTPECCHUsL; YMEHHUE 3a7aBaTh MOCJIEI0BATEILHOCTH, B
TOM YHCIIE C TOMOUIBIO PEKYPPEHTHBIX (POpMYIL;

10) ymeHue onepupoBaTh MOHATHSIMHU: HEMPEPHIBHOCTh (PYHKIIUU, ACUMIITOTHI
rpaduka (yHKIUU, TIepBasi U BTOpas MPOU3BOAHAA (DYHKIUH, T€OMETPHUUECKUNA H
(¢u3nyecKuil CMBICI TMPOU3BOAHOM, TMEPBOOOpa3Has, OIpeNeJCHHbI HHTErpa,
YMEHUE HaXOAUTh aCUMIITOTHI Tpadrika PyHKIMU; YMEHHUE BBIYUCIIATH IPOU3BOIHbBIE
CYMMBbI, TIPOM3BENICHUS, YACTHOTO M KOMIO3UIIMKA (PYHKIIMM, HAXOIUTh YpaBHEHHE
KacatelbHOM K Tpaduky (YHKIUMU; YMEHHME HCIOJIb30BaTh MPOU3BOJHYIO IS
UCCIIeIOBaHUs (PYHKIUH, I HAXOXKJEHUSI HAWIY4YlIero PelieHus] B MPUKIAIHBIX, B
TOM YHCJIE COLUAIBHO-DPKOHOMHUYECKUX M (U3MUECKUX 3aJadax, JUisl ONpeeieHUs
CKOPOCTHU M YCKOPEHUS; HAXOAUTh IJIOIMIAIU U 00beMbI (PUTYP C TOMOIIBIO HHTErpaa;
OPUBOJUTH  TPUMEPHl  MATEeMaTHYECKOTO  MOJECIMPOBAHUSA C  [OMOIIBIO
nuddepeHnnanbHbIX ypaBHEHU;

11) yMmeHue omepupoBaTh MOHATUSIMH: KOMIUICKCHOE YHCIO, CONPSKCHHBIC
KOMILIEKCHBIE YHUCJa, MOJYJIb M apryMeHT KOMIUIEKCHOrO uucia, ¢opma 3arucu
KOMILUIEKCHBIX 4YHCeNl (FeoMeTpHuYecKasi, TPUTOHOMETpUYeCcKas U aireOpanveckas);
YMETh MPOU3BOJUTH apU(PMETUUYECKUE JEUCTBUS C KOMIUIEKCHBIMU YHCIAMU;
MPUBOAUTH PUMEPHI UCTIOIB30BaHUS KOMIUIEKCHBIX YHCEIL;

12) ymeHue CBOOOJHO OIEPUPOBATH MOHATHIMH: CpeaHee apupMETHUIECKOE,
MeJMaHa, HauOoJIblllee U HAMMEHbIIEe 3HaYEHUs, pa3Max, JUCIEepCHsi, CTaHAapTHOE
OTKJIOHEHHE JIJIS1 ONIUCAHUSI YUCIIOBBIX JAHHBIX; YMEHHUE UCCIIEN0BATh CTATUCTUYECKUE
JaHHbIE, B TOM 4YHCIIE€ C MNPUMEHEHHEM TIpaUUECKUX METOJOB M 3JIEKTPOHHBIX
CPEICTB; rpa)UuECKU UCCIIEIOBATh COBMECTHBIE HAOIIOIEHNUS C TOMOIIBIO JUarpamm
pacceuBaHus U JIMHEHHOMN pErpeccuy;

13) yMeHHe HaXOUTh BEPOSITHOCTH COOBITHI C UCIOIb30BAHUEM TPaPHUECKUX
METOJIOB; MPHUMEHSTh MJs pElIeHUs 3a7ad (OpMYJIbl CIOXKEHUS M YMHOXECHHS
BEPOSITHOCTEN, POPMYITY MMOJTHOU BEPOSITHOCTH, popMyty bepHyiuin, KoMOMHATOPHBIE
(dakTbl W (QOpPMyJIbI; OLEHUBATH BEPOATHOCTU PEAIbHBIX COOBITUH; YMEHHE
OMepUpoBaTh MOHATHSAMU: CilydailHas BEJIMYMHA, pacCHpelle]IeHUE BEPOATHOCTEH,
MaTeMaTUYECKOE OKUJIaHWE, AMCHEePCHUs U CTAaHAApPTHOE OTKJIOHEHUE CIydalHOU
BEJUYMHBI, QYHKLIUU pacipeiesICHUs U INIOTHOCTA PAaBHOMEPHOT0, TOKA3aTEJIbHOTO U
HOPMQJIBHOTO  pACHpPEACICHUN; YMEHHE HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX
pacupeneneHuil i pelleHus 3a/Jad; 3HAKOMCTBO C MOHSATHSIMHU: 3aKOH OOJBIIMX
qucesl, METOJbl BBIOOPOYHBIX HCCIENOBAaHUI; yMEHHE MPHUBOJUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIINX YHCEI B IPUPOIAHBIX U OOLIECTBEHHBIX SBJICHUSX;

14) ymeHune CBOOOJHO ONEPUPOBATH MOHITUSMH: TOYKA, MPSIMasi, TUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUMN YroJj, IBYTPAHHBIN YrOJ, TPEXTPAHHBIN YIro,
MIEPECEKAIOIINECS, NAapAIJIETbHBIE U CKPEIIMBAIOIIMECS MPSAMBIE, NApAILIENBHOCTh U
MEPIEHANKYJIAPHOCT MPSMBIX U INIOCKOCTEM, YroJl MEXAY NMPSAMBIMU, YTOJI MEXIY
OpsIMOM M TUIOCKOCTBIO, YTOJ MEXJY IUIOCKOCTSMU; YMEHHUE MCIOJb30BaTh IpHU
pEelIeHUH 3aJa4y M3y4YeHHbIe (PaKThl U TEOPEMBbI IUIAHUMETPUU;, YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB B OKpYXKAIOUIEM MHPE; YMEHHE OIEepPUPOBATH MOHITHUSIMU:
MHOTOIPaHHUK, CEYEHHWE MHOTOIpaHHUKA, MPAaBUJIbHBII MHOTOTPAaHHUK, MpPHU3Ma,
nupamuaa, (Gurypa M TOBEPXHOCTh BpallleHHs, UWIUHAP, KOHYC, wmap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUEHUSI KOHYCa U LUJIMHAPA, MapauieIbHbIE OCU WU
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OCHOBAHUIO, CEYEHME Il1apa, IUNIOCKOCTb, Kacarouascs chepsl, LUIUHIPA, KOHYCA;YMEHUE
CTPOUTh CEYEHHE MHOTIOI'PaHHUKA, N300pakaTb MHOTOI'PAHHUKHU, QUTYPbl U MOBEPXHOCTU
BpallEHUsl, UX CEUYEHUS, B TOM YHCIE C IOMOILIBIO AJIEKTPOHHBIX CPEJICTB; yYMEHHUE
OPUMEHATh CBOMCTBA TE€OMETPUYECKUX (PUTYp, CAMOCTOSTENBHO (OPMYyIUPOBATH
ONpENENEeHUs] HM3y4aeMblX (UTYp, BBIIBHIaTh THIOTE3bl O CBOWMCTBAX M MpPHU3HAKAX
reoMeTpuyeckux (uryp, oOOCHOBBIBaTH WJIM OIPOBEPraTh MX; YMEHHE NPOBOIUTH
Kinaccupukanuio QuUryp Mo pa3NIMYHBIM MPU3HAKaM, BBINOJHATH HEOOXOIMMBIC
JOTOJHUTEIbHBIE TOCTPOEHUS;

15) ymenne cBOOOIHO OTIEPHPOBATH MOHATUSIMH: TUIOMIAb PUTYPBI, 00bEM (DUTYPHI,
BEIMYMHA YTJA, PACCTOSHUE OT TOYKM N0 IUIOCKOCTH, PACCTOSHME MEXAY IPSMBIMH,
paccTosiHuEe MEXIY MUIOCKOCTAMHM, IJIOaab cepsl, MIom@ab MOBEPXHOCTH MUPAMUIBI,
MPU3MBI, KOHYCa, [IWIMH]IPa, 00beM KyOa, MPSMOYTOJIbHOTO NapaJlIeIeNHIe a, TUPaMUIbI,
MPU3MBbI, UWIMHAPA, KOHyCa, 1Iapa; YMEHUE HAXOAWTh OTHOUIEHUE OOBEMOB MOJOOHBIX
uryp;

16) ymeHune CcBOOOJHO OINEPUPOBATH TIOHATHUSMH: JIBIXKCHHE, TapajUIeIbHBINA
NEPEHOC, CHMMETPHS Ha TUNIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, IPpeoOpa3oBaHue no100us,
1o/100HbIe (DUTYpBI; YMEHHUE paclio3HaBaTh paBHbIE M MOJO0OHBIE (PUTYpBI, BTOM YHUCIE B
IIPUPOJE, UCKYCCTBE, apXUTEKTYPE; YMEHUE HCIIOJIb30BAaTh T€OMETPUUYECKUE OTHOIICHMS,
HaXOJUTh FEOMETPUUECKUE BEJIMYUHBI (JITMHA, YToJl, IJI0Malb, 00bEeM) NPHU PELICHUH 3a/1a4
U3 IPYTUX y4EOHbIX IPEAMETOB U U3 pealbHOM KU3HH,

17) ymeHue CBOOOIHO ONEPUPOBATh TOHSATHSIMH: TIPSIMOYTOJIbHAST —CHUCTEMa
KOOpJIMHAT, BEKTOpP, KOOPAMHATBHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEJCHUE BEKTOpa HAa YHCIO, pa3JIOKEHUE BEKTOpa M0 0a3nucy, CKaIsIpHOE
MIPOU3BEJICHUE, BEKTOPHOE MPOU3BEJICHUE, YTOJ MEXKIY BEKTOPaMH; YMEHUE HCIOJIb30BATh
BEKTOPHBIN U KOOPAMHATHBIA METOA AJI PELIEHUsI T€OMETPUUECKUX 3aJ1ay U 3a/1a4 IPYrux
y4eOHBIX TPEIMETOB; ONEPUPOBATh MOHATHUSMHU: MaTpuna 2x2 U 3X3, ONpeAeTuTENb
MaTpHULbl, FEOMETPUYECKUNA CMBICI OIIPENEITUTENS;

18) ymeHue MOIENUPOBATh PEeabHbIC CUTYAIIUU HA S3bIKE MATEMATHKH, COCTABIIAThH
BBIPA)KCHHSI, YPABHEHHSI, HEPABEHCTBA U MX CHCTEMBI I10 YCJIOBHIO 3aJa4d, UCCIEI0BATh
MIOCTPOCHHBIE MOJENM C MCIOJb30BAaHUEM ammapaTa aireOpbl, HHTEPIPETUPOBATH
MIOJIYYEHHBIH pe3ybTaT; CTPOUTh MAaTEMAaTUYECKHE MOJENIH C ITOMOIIBI N€OMETPUUECKUX
MOHATUN M BEJIMYWH, pElIaTh CBS3aHHBIE C HUMM IPAKTHYECKHE 337a4d; COCTABJISATH
BEPOSITHOCTHYIO MOJENIb W HHTEPIPETUPOBATH IOJYYEHHBIH pe3yJjbpTaT; pelaTh
MPUKJIAAHbIE 33/1a4d CPEACTBAMU MAaTEMaTUYECKOIO aHaJlM3a, B TOM YHUCIJIE COIUAIbHO-
SKOHOMHUYECKOTO U (PU3UUECKOT0 XapaKkTepa;

19) ymMeHre BBIOMpATH MOAXOMAIIMN METON JUIs PEHICHUS 3aJadyM;, IOHUMaHUE
3HAYUMOCTU MaTEeMaTUKU B U3YYEHUH IPUPOTHBIX U 0OIIECTBEHHBIX MPOIIECCOB U SBJICHMUI;
YMEHHUE Pacro3HaBaTh NPOSBICHUE 3aKOHOB MaTEeMaTUKU B UCKYCCTBE, YMEHHUE NMPUBOIUTH
[IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKON U MUPOBOM MaTeMaTUYECKON HAYKHU.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUTLIMHBI
2.1. O0beM y4eOHOH TUCUUILIMHBI U BU/bI Y4e0OHOI padoThl

Bujx yueOHoit padoThl

O0BbeM B yacax

O0bem 00pa3oBaTe/IbHOI NPOrpaMMbl Y4eOHOH TUCHHMIIIMHBI

336
B TOM YHCJIE:
-110 BU/1a YUE€OHBIX 3aHSITHIA:
Jlexiuu, ypoku 118
[IpakTrueckue 3aHATUS 102
KoncynbTanuu 2
106
CamocrosiTebHas padora
IIpome:kyTouHass arrecranusi B GopmMe KOHTPOIbHOU padboThI (1 8

ceMecTp); dK3aMeHa (2 ceMecTp)




2.2 TeMaTHYeCKHUIi IUIaH U coJieprkaHue 001eo0pazoBaTebHOi yueoHoiaucuumiuabl OY 1.06 MatemaTuka

HaumenoBanue Conep:xaHue yueOHOIro MaTepuaJa, 1adopaTopHbie U O0bem YpoBeHb Koabl koMnereHumii,
pa3iesioB U TeM NpaKkTHYeCKUe 3aHATHS, CAMOCTOsITeJIbHAsI padoTa 4yacos OCBOEHHUS ¢hopmupoBanuio
o0yuamiierocs, Kypcopasi padora (IpoeKr) (eciu npedycmompenst), KOTOPBIX
HHbIE BUIbI y4e0OHOH Pad0ThI B COOTBETCTBUHU C Y4eOHBIM IJIAHOM Crmocoo0cTByeT
3JIeMEeHT
NPOrpamMMbl
1 2 3 4 )
1 cemecTp 140
Pa3nen 1. [loBTOpeHue Kypca MaTeMATUKH OCHOBHOI 1IKOJIbI 26 JInuHoCTHBIE,
Tema 1.1 Copep:xkanue yueOHOIro MmaTepuaJia 2 MeTanpeaMeTHbIE U
Henr u 3axa4un Lenb 1 33724 MaTEMATUKU P OCBOEHUH CIIELIUATBHOCTH. 2 1 IIPEIMETHBIC
MAaTEeMATHKH NPH UwucnoBble MHOXKECTBA. ApuU(METHUECKHE ONEepaldy Ha YHCIOBBIX KOMIIETCHIINH B
OCBOCHUM MHOKecTBaxX. JlefcTBUS Hall MOJOKUTEIbHBIMU M OTPHUIATEIHLHBIMU COOTBETCTBUHU C
crenyajabHocTH. Ynciaa YHUCJIaMH, ¢ OOBIKHOBEHHBIMU M JIECATUYHBIMU JIpoOsmu. JleiicTBus co ®I'OC cpennero
U BBIYMCJIEHUS CTeNeHsIMH, (POPMYJIbI COKPAIIEHHOTO YMHOKEHUS. o0miero oopazoBaHus,
Tema 1.2 Copeprxanue yueOHOro MmaTepuaJia 2 YTBEPKACHHOIO
YpaBHeHus u VYpaBuenus. Bunasl ypaBHeHu (JIMHEHHbIE, KBaJpaTHBIE, APOOHO- 2 1 [IpHUKa3oM
HEpPaBeHCTBA JTUHEHHbIE), cIoco0bI uX pemenus. HepaBeHcTBa. (JInHEHHBIE, Mumnncrepcrsa
KBaJ[paTHbIE, POOHO-THHENHHBIE), CIOCOOBI MX PEHICHUS. 00pa3oBaHus U HAYKH
Tema 1.3. Conepsxanue yue0HOI0 MaTepHaJa 2 P® or 17.05.2012 Ne
IlonsiTHe MpoueHTAa. [Tonsatue mnponenrta. IlpocTele MNPOLEHTHI, pa3HblE CIOCOOBI HX 2 1 413
IIpouenTHbIe BbruuciieHHsl. OCHOBHBIE COOTHOIICHHSI HAa TPOLEHTHBIE PACUETHI.
BBIYMCJICHUS. HaxoxxeHue nporeHTa oOT 4uciaa U YUCia 10 ero MpoIeHTY.
CocraBieHue NPOLEHTHOTO OTHOIIECHUS.
Tema 1.4. IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHNE 10
IIpouenTHbie IIpoctelie u cnoxHble npoueHThl. Popmysia HAYMCIEHUS «CI0XKHBIX 2 1
BBIYMCJICHNUS B HPOIIEHTOB», (hopMyJia MPOCTOro MPOLEHTHOrO pocTa. IIponeHTHBIE
npogecCHOHAIBHBIX BBIYUCIICHHSI B TPO(ECCHOHATBHBIX 3a7a4ax
3ajavax IIpakTnyeckoe 3ansitue Ne 1 IIpocToil M CIOXKHBIA TPOIEHTHBIN 8 2
poct
Tema 1.5 Copneprxanue y4eOHOro MmaTrepuaJia 10
Yucsia u BIYHCICHUS. Breruucienns u nmpeoObpa3oBanus. Y paBHEHUS U HEPABEHCTBA. 2 1

YpaBHeHust u

Haxomz[eHHe MMpONCHTA OT YMUCJIa K1 YUCJIa 11O €TO0 NPOLCHTY.




HepaBeHcTBa. [IpouenTsl. | [IpakTuyeckoe 3ansaTue Ne 2 YpaBHEHHS M CHUCTEMBbl ypaBHEHUH. 8
Pemienue 3agau. HepasenctBa. Vcnonb3oBanue cBOWCTB U rpa@ukoB (YHKIUN Opu

pELIEHUN YpaBHEHUI U HEPABEHCTB.
Pa3nesn 2. KopHu, crenenu u jorapupmbl. CTenenHasi, nokaszarejibHasi M JorapupmMuueckas 80 JInunocTHbIE,
pynkuun MeTanpeIMETHbIE U
Tema 2.1 CoiicTBa Conep:xxanue yueOHOro MmaTepuajia 2 MpEAMETHBIC
CTENeHu ¢ CreneHb ¢ NpOU3BOJIBHBIM JEUCTBUTEIbHBIM INOKa3areneM. CBoicTBa 2 KOMIIETEHIIUH B
PALHMOHAJIBHBIM H CTENEHU C JICUCTBUTENIbHBIM IOKa3areneMm. llonstue crenmenu c COOTBETCTBUU C
JelCTBUTEILHBIM panuoHaJIbHBIM IIOKAa3aTeJICM. CBOICTBa CTENEHU C pauroHaJIbHBIM Or'ocC CpeaHero
NOKa3aTeJIsIMH. MTOKa3aTeJIeM. o0miero oopazoBaHus,
Tema 2.2. Kopuu | Conepxanue y4eOHOro marepuaja 2 YTBEPKACHHOIO
HATYpPaJbHOH cTeneHu u3 | [lonsTre kopHs n-oil cTeneHu U3 AecTBUTENbHOro yucna. CBolicTBa 2 IIPHKA30M
YHCJIA M HMX CBOMCTBA. | KOPHSA n-oil cTeneHu. CBs3b KOPHS N - ¥ CTENEHU U PallMOHAIBHOMN Mumnncrepcra
IIpeodpa3oBanue crenienu. [IpeobpazoBanne UpparmoOHAIbHBIX BBIPAKESHHUH 00pa3oBaHIs 1 HAyKN
N-o0ii cTeneHn 413
Tema 2.3. CTenennasi Conep:xxanue yueOHOro MaTepuaJia 2
¢yHkuusi, ee cBoiicTBa. | CremeHnble (pyHKIWH, MX CBOWCTBA M Tpaduku. DyHKIUH Vv, ux 2
Pemenne cBoiicTBa u rpaduku. MppanronansHble ypaBHEHUs, COAepKallie OAUH
HMPPaAllHOHATIBHBIX panukan. MppanuoHaibHble YpaBHEHHUsS, colepKamiue 0ojee OJHOTro
YPaBHEHHH paaukana M paguKalibl ¢ pa3HbIMH IOKA3aTCIISIMM KOPHSI.

PaBHOCWIIBHOCTE MPPALIMOHATIBHBIX YPABHEHUN. METObI X pEIICHUS.
Tema 2.4. Conep:xxanue yueOHOro MaTepuaJia 2
Ioka3areabHast Omnpenenenne MOKa3aTeNbHOW (GYHKIIUU U €€ CBOWCTBA. 3HAKOMCTBO C 2
(yHKOus, ee CBOMCTBA. | MPUMEHEHUEM IIOKA3aTeNbHON (QYHKIMU. PemeHne moka3aTenbHBIX
IToka3aTeabHBIE YpaBHEHUN METOJIOM YpaBHHUBAHHUS MOKa3aTeJIed, METOJOM BBEIACHUS
YPABHEHHSA U HOBOH NEepeMEeHHOM, (PyHKIMOHAIBHO-TPaUIECKUM METOIOM.
HepaBeHCTBA Pemienne npoctemmx nokazaTeJbHbIX HEPABEHCTB
Tema 2.5. Jlorapudm | Conep:kanue y4e0HOro MaTepuaia 2
yucaa. CeoiicTBa | Jlorapugm uncia. OcHOBHOE JIoTapu(PMUIECKOE TOXKIECTBO. 2
Jorapu¢pmos Boruucnenue norapudma no ompenenenuro. CpoiicTBa Jorapugmos.

Jecstuunble 1 HaTypanbHble jJorapudmsl. [IpaBuna neficTBuit ¢

norapudmamu. Ilepexon kK HOBOMY OCHOBAHHUIO.
Tema 2.6. Conep:xxaHue yueOHOTo MaTepuaJia 2
Jlorapudmuueckas Jlorapudmudeckas ¢hyHkums u ee cpoiicta. [lonsarue 2
(¢pyHKuus, ee cBOMCcTBA. Jorapudmuueckoro ypaBHeHus. Omnepanus MOTEHIHpoBaHUsA. Tpu
Jlorapudmuueckue OCHOBHBIX METO/Ia pEIICHUS JorapuMUUECKUX YPaBHECHUN:




YPaBHEHHH, (byHKUIMOHATBHO-TpaQUUECKHii, METO/I MOTEHIIUPOBAHHUS, METO.T
HepaBeHCTBa BBEJICHUSI HOBOM nepeMenHoi. [Ipocreiime norapudmmueckue
HEPABEHCTBA.
Tema 2.7 Jlorapudmbl B | Conep:kanune yuedOHOro Marepuajia 2 JInaHOCTHEIE,
Npupo/Je U TeXHUKe [Tpumenenue norapugma. Jlorapupmuueckas crnupaib B npupoje. Ee 2 MeTaInpeIMEeTHbIE U
MaTeMaTHUYECKHUE CBOMCTBA IpeIMETHBIE
Tema 2.8 Pemenue Conep:kaHue y4eOHOT0 MaTepuaJia 10 KOMIICTCHIINH B
3aga4d. CreneHHas, CrenenHasi, mokasareiabHas u Jorapudmudeckas GyHkuuu. Pemenue 2 COOTBETCTBUHU C
MOKa3aTeJbHasE U YpaBHEHUH U IPOCTENIINX HEPABEHCTB ®I'OC cpennero
Jorapupmuyeckas IIpakTnyeckoe 3ausaTue Ne 3 VMccnenosanue ¢pynkuuu. [locrpoenue 8 obmiero o6pa3oBanus,
pynxkuun U peoOpazoBaHus rpauKoB PYHKIUI ¢ UCTIOIB30BAaHUEM UXCBOMCTB. YTBEPKIACHHOTO
MIPUKA30M
CamocrosiTesibHas padoTa 1o pasaeny 2 56 Mumnncrepcra
Pa3nen 3. OcHoBbI TpUroHomMeTpuu. Tpuronomerpuyieckue GpyHKIHA 30 00pa3oBaHIs 1 HAyKN
Tema 3.1 Conep:xaHue y4eGHOro MaTepuaja 2 P® or 17.05.2012 Ne
Tpuronomerpnueckue Panuannas mepa yrna. I[IoBOpOoT TOUKM BOKpYr Hauyana KOOpJUHAT. 4 413
pyHKknun OnpeneneHue cuHyca, KOCHHYCA, TaHT€HCA M KOTaHIE€HCA. 3HaKU
NPOU3BOJILHOIO YIJIA, CHUHYCa, KOCHHYCa, TAHT€HCAa U KOTAHT€HCAa 10 YeTBEPTAM. 3aBUCUMOCTh
yHcIa MEXy CHHYCOM, KOCUHYCOM, TAHT€HCOM U KOTaHT€HCOM
OJIHOTO M TOTO K€ yIJia
Tema 3.2 OcHOBHbBIE Copepxanue y4eO0HOro MmarepuaJia 2
TPUTOHOMETPHYECKHUe OCHOBHBIE TPUTOHOMETPUYECKHE TOXAeCTBA. DOPMyNbI CIIOKEHHUS. 4
TOK/eCTBA. CuHyc, KOCHMHYC, TaHT'€HC U KOTAHI€HC YIJoB o U — o. Dopmyss
IIpeoOpasoBanus npuseneHus. Popmyinsl J1BOHHOTO yriaa. @opmyIibl IOJIOBUHHOIO YIJIA.
NpoCTeHIINX [IpeoOpazoBanre CyMMbl  TPUTOHOMETPUYECKUX  (QYHKIMH B
TPUTOHOMETPHYECKHX npousBeaenue. [IpeodbpazoBanne npousBeieHUs] TPUTOHOMETPHUECKUX
BbIPaKEHM . GyHKIMI B CyMMY.
Tema 3.3 Conep:xxanue yueOHOT0o MaTepuaJia 4
Tpuronomerpunueckue Ob6unacTp onpeaeneHuss 1 MHOXKECTBO 3HAUYEHUN TPUTOHOMETPHUUECKHUX 4
¢pyHKuMHu, UX cBOMCTBA M | QYHKIUH. YértHoCTb, HEYETHOCTD, [IEPUOJUYHOCTD
rpagpuxu .O0parHbie TpUroHoMmeTpuueckux ¢pyHkiuii. CoiicTBa u rpaduku GyHKIHI y = COS
TPUTOHOMETPHYEeCKHUe X,y =sin X, y = tg X, y = ctg x. C:)xatue u pacTspkeHHe IpaHuKoB
byHkunn TPUTOHOMETPUUECKUX (QYHKIIHH.
[TpeoOpazoBanue rpa kOB TPUTOHOMETPUUECKUX QYHKINI ApKCHUHYC,
apKKOCHHYC, apKTaHI€HC U apKKOTAaHI'€HC YHCIa.
OO6parHble TpuroHoMeTpuieckue GyHkuuu. Mx cBoiicTBa U rpaduKH.
Conep:kanue y4eOHOT0 MaTepuaJia 4




Tema 3.5
Tpuronomerpuveckue
YpPaBHEeHHS U
HepaBeHCTBAa

VYpaBHeHue COS X = a. YpaBHeHue Sin X = a. YpaBHenue tg X = a, ctg X
= a. Pemenue TPUTOHOMCTPUYCCKUX ypaBHeHI/Iﬁ OCHOBHBIX THUIIOB:
NpoCTeiilllie TPUTOHOMETPUYECKHE YpaBHEHHUS, CBOJSIIMECS K
KBaJPAaTHBIM., PEIIaeéMbI€ Pa3JI0KEHUEM Ha MHOXKUTEIHU, OJJHOPOIHBIE.
[Ipocreiimye TPUroHOMETPUYECKHE HEPABEHCTBA.

JImuHOCTHEIE,
MeTaHpeI[MeTHLIe nu
MpEAMETHBIC
KOMIICTCHIINU B
COOTBETCTBUH C

Tema 3.6 Pemenue | Conep:kanue yueOHOro MaTepuajia 14 ®I'OC cpennero
3ajad. OcHoBbl | [IpeoOpa3oBaHre TPUTOHOMETPUYECKHUX BhIpaXeHH. Perenne 4 o0miero oopazoBaHus,
TPUTOHOMETPHUH. TPUTOHOMETPUYECKUX ypaBHEHUN M HEPABEHCTB, B TOM YHUCIE C YTBEPKACHHOTO
Tpuronomerpunueckue MCTIOJIb30BAHUEM CBOUCTB (DYHKITUI MIPUKA30M
byHkunn IIpakTuyeckoe 3ansitue Ne 4 OCHOBHBIC TIOHSTHS TPUTOHOMETPHH. 10 Munucrepcrsa

OCHOBHBIE TPUTOHOMETPUIECCKUE TOXKIECTBA. Perrenue 3aqa4q 0o0pa3oBaHMs U HAYKH
Pazgen 4. DiieMeHTBI TEOPHHU BepPOSTHOCTEH P® o1 17.05.2012 Ne

413

Tema 4.1 CoOritre, | Copep:kanue y4eOHOro MmaTepuajia 4
BEpPOSITHOCTh COOBITHSL. | DIeMeHTHI KOMOMHATOPHUKH (pa3MEIIeHHUs, IIEPECTAHOBKH, COUCTAHNUA). 4
Cnoxenne u ymHoxeHue | CoObiTusi. Buabl coObiThii. Knaccudeckoe ornpeaeieHiue BEpOSITHOCTH
BEPOATHOCTEH coObITust. TeopeMbl C0XKEeHHSI BEPOATHOCTEH. Y CJIOBHASI BEPOSTHOCTb.

3aBUCHMBIE W HE3aBHCHMBIC COOBITHSA. TeopeMbl YMHOKEHUS

BEPOATHOCTEH. BhIunclieHne BEpOSITHOCTH COOBITHS C MPUMEHEHHUEM

dbopmyn komOuHaTOpUKH. Pelenne 3amady Ha KIaCCHYECKOE

ompezieNieHue BEpOsSTHOCTU. Perienne 3a1ad Ha TEOPEMBbI CIOKEHUS U

YMHOKEHHS BEPOSITHOCTEH.

2 cemecTp 196

Tema 4.2 BepositHocth B | Conep:kanue yueOHOro MmarepuaJia 12
npogdeccHoHAIbHBIX
3ajgadax IpodeccnoHATHHO-OPUEHTHPOBAHHOE COJEPKAHME 2

OTHOcUTENbHASI YACTOTA COOBITHS, CBOMCTBO €€ YCTOMYUBOCTH.

CratucTudeckoe omnpesesieHne BeposTHOCTH. OIeHKa BEPOSTHOCTH

COOBITHS

IpakTuyeckoe 3ansaTue Ne 5 PermieHue mnpakTHYECKUX 3a1ad Ha 10

HAXO0XJICHUE BEPOSTHOCTH COOBITHUS W YHCIOBBIX XapaKTCPUCTHK

JUCKPETHOH CIIy4aiiHOW BEJIMYUHBI.
Pa3nen 5. Ilpon3BoaHasi u nepBoodpa3Has GyHKIUH 48
Tema 5.1 ‘ Copaepxxanue y4eOHOro MmarepuaJia 2




ITocaenoBaTeILHOCTH.
IMonsiTHe mpegesia

YucnoBele MOCIEAOBATEILHOCTH: ONpeAeIeHNue, CHOCOOBl 3aJaHusl,
BUJbl. Apudmernyeckass 1 reOMeTpUUecKas MPOrpecCUd, UX CYMMBI.
[TocnenoBarenbHOCTh Kak (YHKIHMS HATypaJlbHOTO  apryMEHTa.
CymmupoBaHue MocienoBaTenbHOCTe. beckoHeuHo Oombiive |
OeckoHEeUHO Masble BenuuuHbl. [loHsTHE O IIpenene

JInuHOCTHEIE,
MeTanpeaMETHbIE U
MPEIMETHBIC
KOMIICTCHIIUN B
COOTBETCTBHH C

nocienoBareabHOCTH. [loHsTHe penena GyHkuuu B Touke. OCHOBHOM ®I'OC cpennero
c1oco0 BbIYMCIEHUS NpefesoB. [loHsATHE HEONPEIEIEHHOCTH. ob1iero oopazoBaHus,
Tema 5.2 IlousiTue Conep:kaHue y4eOHOT0 MaTepuaJia 2 YTBEPKICHHOTO
NpoHu3BOAHON. ®OPMYIbI | [[pupamenne  apryMeHta. llpupamenne  (GyHKIMM.  3ajgaum, 2 HpUKa3oM
u npasunjia MPUBOSAIINE K MOHSATHIO MPOU3BOIHOMN. OmnpesesieHne Mpou3BOIHOM. Mumnncrepcrsa
nuddepeHunpoBaHus AJTOPUTM OTBICKaHUS TPOU3BOAHON. DOpMYIIbI 00pa3oBaHis 1 HAyKN
muddepentmpoBanus. [Ipasuna muddepenmpoanus. [IponsBoanbie P® ot 17.05.2012 Ne
BBICIIUX TOPSAKOB. 413
Tema 5.3 Conep:xanue yueOHOro MaTepuaJia 2
I'eomerpuueckunii U | ['eomeTpudeckuil 1 pU3NUECKU CMBICI Npou3BogHON. OnpeneneHue 2
puznuecknii CMBICJI | KacaTeNbHOU K rpaduKy (pyHKIMH. AJITOPUTM COCTaBJICHUS YPaBHEHUS
NPOU3BO/IHOM kacaresibHOU K rpaduky pynkuuu Y=Ff(X). Haxoxaenue ckopoctu s
npoiiecca, 3aIaHHOro (popMyIioi u rpaduKom.
Tema 5.4 IlonsiTHe 0 Copepxanue y4eO0HOro MmarepuaJia
HENMpEPLIBHOCTH [Tonstue HenpepbiBHOM (yHKIMU. CBONHCTBA HENPEPHIBHON (DYHKIIMH.
¢ynxnun. Meron CBs13b MEXAY HENPEPHIBHOCTHIO U JU(PGEpEHINPYEMOCTbIO (DYHKIIUN
HHTEPBAJIOB B TOUYKE. AJITOPUTM PEIICHHS HEPABEHCTB METOI0M HHTEPBAJIOB.
Tema 5.5. UccaenoBanue | Cogep:kanue yueOHOro Mmarepuajia 2
$ynxuuii u nocrpoenne Bospactanue u yObiBaHue (YHKIMH, COOTBETCTBHE BO3pacTaHus U 2
rpaguKos. yObIBaHUS (QYHKIMM 3HAKy IPOU3BOIHOM. IJKCTpeMyM (YHKIIHH.
3amayy Ha MaKCUMyM U MHUHHUMYM. BBITYKIIOCTH, BOTHYTOCTb, TOUKU
nepernba. AJTOpuUTM HcCcieloBaHUA (YHKIMM M TOCTPOCHUS ee
rpaduka ¢ MOMOUIbI0 TPOU3BOTHOM.
Tema 5.6 Haxoxaenue | Coaep:xxkanue yueOHOro Mmarepuajia 12
ONTHUMAJILHOI'O IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/IEP:KAHUE
pesyabrara ¢ moMomblo | HanMensiee u Haubonbliee 3HaueHne pyHkuuu. [Ipumenenne 2
NPOU3BO/IHOM B | IPOM3BOJAHOM JUISl OTBICKaHUSI HaWOOJBIIETO0 U HAUMEHbILETO
NPAKTHYECKHUX 3a1a4aX | 3HAUYCHUI HEeNpPepbIBHON (PYHKIIMH HA OTPE3Ke.
IIpakTuyeckoe 3ansitue Ne 6 I[TocinenoBarensHoctu. [IpousBoanas. 10
Tema 5.7 Copneprxanue y4eOHOro MmaTepuaJia 10




IlepBooOpa3nas [MonsiTue mepBooOpa3Hoi u uHTerpana ans Gpynkuun y=F(X). 10 JInuHOCTHBIE,
bynxkumnm. Heonpenenennsiii unterpan. TaGnuia nnrerpanos. CBoiicTBa MeTanpeaMETHbIE U
Heonpenesennbii HEoIlpeIeJICHHBIX UHTErpajioB. M3yueHue npaBuia BHIYUCICHUS peAMETHBIC
HHTerpaji nepBooOpa3Hoil. Beryrcienue HeonpeIeIeHHbIX HHTErPaioB. KOMIIETEHIINH B

IIpakTHyeckas padora Ne 7 COOTBETCTBUU C
Tema 5.8 Onpenenennsniii | Cogep:kanue y4ed0HOro Marepuasa 2 ®I'OC cpennero
uHTerpaji. ®@opmyaa [TonsiTue onpenenénnoro uHTerpana. ['eomerpuueckuii U puznyeckuii 2 ob1iero oopazoBaHus,
HeroTona — JleitoHuma. CMBICTT ~ OmpefeleHHoro uHTerpana. (CBoilCTBA  ONpeAesICHHBIX YTBEPAKACHHOI'O
ILnomans UHTErpajioB. Brpluucnenue onpenesneHHslx HHTErpanos. dopmyia IIPUKa30M
KPHUBOJMHENHOMI Herotona — JleiiOauna. Pemenue 3ama4 Ha NMpUMEHEHHE WHTErpaja MunucrepcrBa
Tpamnemnum. JUIS1 BBIYMCIICHUS TIJIOMIAIU KPUBOJIMHEIHOM Tpaneuu. o0Opa3oBaHMs U HAyK1
Tema 5.9 Pemrenne3zagau. | Coaep:kanue yueGHOro marepuajia 14 P® ot 17.05.2012 Ne
IIpousBonnas n ®opmynel 1 npaBuia auddepennuposanus. VccnenoBanue GyHKIui 14 413
neppoodpasHas C TOMOIIbI0 Tpou3BoAHOW. Hambonbliee W HauMeHbIIee 3HAUCHUS
pyHkumuu. ¢yukuun. Beruncnenue neppoodpasznoii. [Ipumenenne nepsooOpa3Hoii

IIpakTuyeckoe 3ansitue Ne 7 TlepBooOpasnas u unterpain. dopmyna

Herorona-JleiiOauna.
Paznen 6. KoopaunaTsl 1 BeKTOpbI B IpocTpancTBe. [IpsiMbie H NJI0CKOCTH B MPOCTPAHCTBeE. 78
Tema 6.1. OcnoBubie | Conep:kanue yaeOHOro Mmarepuasa 2
NOHATHA cTepeoMeTpuH. | OCHOBHBIE TOHATHS CTEPEOMETpPUU. TOUKH, MpsSAMbIE U IIIOCKOCTH 2
Koopaunarel u BeKTOpHBI | (ciocoObl  3ananusi). [IpsMoyronpHas cucTeMa KOOpAMHAT 1
B IPOCTPAHCTBE npoctpaHcTBe. BekTopsl B mpocTpancTBe. opmyiia pacCTOSHUAMEKAY

JIByMs Toukamu. /[nuHa BekTopa. Buasl BekTopos. [loctpoeHneBekTopa

B cucreMe KoopauHar. JluHeliHble omnepanuu HajJ BEKTOpaMHu

(YMHOX€HHE BEKTOpa Ha YMCIIO, CIOKEHHE U BBIYUTAHHE BEKTOPOB).

CkangpHoe npousBesieHue BeKTOpoB. IIpocreiimue 3anaun B

KOOpJIMHATaX.
Tema 6.2. [Ipamas u Conep:xxanue yueOHOro MaTepuaJia 2
IUIOCKOCTH B OcHoBHbIE CBOWCTBA IUNIOCKOCTH. B3anMHOe pacnoniokeHre NpsMbIX B 2
NMPOCTPaHCTBe. npoctpaHcTse. Ilepecekaromuecs, napaaelbHbIE U CKPEIIUBAIOIINECS

MpsIMBIE. VYron MEeXy MPSIMBIMU B MIPOCTPAHCTBE.

[lepnenauKynsipHOCTD NMpsAMBIX. PacnionoskeHne npsMbIX U IIIOCKOCTEN

B OpocTpaHCTBe. Touyka miepecedyeHHs MpsSIMOM M IIJIOCKOCTH,

IPUHAJIEKHOCTh NPAMOM IIOCKOCTH. OCHOBHBIE MPOCTPAHCTBEHHBIE

burypsl.
Tema 6.3. Copaeprxanue y4eOHOro MmarepuaJia 2 JIn4aHOCTHBIE,




IHapaniaejabHOCTH

NPAMBIX, IPAMOH 1 [TapannensHble mnpsiMasgs W IUIOCKOCTh. Omnpenenenue. [lpusHak 2
ILUIOCKOCTH, IIOCKOcTell | CBolicTBa. Yol MEXy CKpelMBatoiuMucs npsimbiMu. IlapannensHele
minockocti.  Omnpenenenne. Ilpusnak. CpodictBa. [Ipuioxenue
BEKTOPHOU anreOpbl K pEIIeHUIO 3a7ady Ha MPSIMYI0 U IUIOCKOCTHh B
IPOCTpaHCTBE (MapajuIeIbHOCTh JABYX IPSIMBIX,
[apaJUIEIIbHOCTh JBYX IUIOCKOCTEH, IapajuIeIbBHOCTh MPSAMOW H
TIJIOCKOCTH)
Tema 6.4. Coaep:xxanue yueOHOro MmaTepuaJia 2
IlepnenuKyJIsIpHOCTH [lepieHquKynspHBIE MpsIMBIE. [TapannenbHble npsIMbIE, 2
NPSAMBIX, IPAMON U NEPIEeHIUKYIApHbIE K IUIOCKOCTU. [Ipu3HaK mneprneHauKyIspHOCTU
IJIOCKOCTH, IJIOCKOCTEH | mpsiMoii U Tu1ocKocTH. [IpuiioskeHre BEKTOPHOM aireOpbl K PEIICHUIO
3a/1a4 Ha MPSAMYIO U IIJIOCKOCTh B IIPOCTPAHCTBE (NEPIIEHIUKYISIPHOCTh
JIBYX MPSAMBIX, EPIEHIUKYIIPHOCTD JBYX IUIOCKOCTEH,
NEPIEeHIUKYJIIPHOCTh NPSIMON U IJIOCKOCTH).
Tema 6.5. Conep:xanue yueOHOTo MaTepuaJia 2
Ilepnenaukyasip " | [leprieHauKynsap v HakiIoHHas. Teopema O Tpex NEpPIEHIUKYJSApax. 2
HakjIoHHasA. TeopemMa o0 | Yrom Mexnay mpsMoil M IUIOCKOCTBIO. YTOJ MEXAY IUIOCKOCTSIMHU.
Tpex mnepneHauKYyJsipax. | JlByrpanneiii yroia. llepnenaukyinspHeie ItockocTu. PaccrosiHus B
JIByrpaHHbIii yroJ. npoctpaHcTBe. [IpuoxkeHne BEKTOpHOM alreOpbl K PeLIeHHUIo 3a/1a4 Ha
OpsIMyl0O U IUIOCKOCTb B IPOCTPAaHCTBE (Yroid MeXAYy JABYMs
IUIOCKOCTSIMH, YroJl MEXAY ABYMs NPSMBIMH, YToJl MEXAY NpsIMON U
TIJIOCKOCTHIO)
Tema 6.6. Ilpsimble Copepxanue y4eO0HOro MmarepuaJia 2
IJIOCKOCTH B IIpodeccnonanbHO-0OpHEHTHPOBAHHOE COAEPKAHME
NPaKTHYEeCKHUX 3aJa4ax | B3aumHoe pacnonoxeHue npsAMbIX B mpocTpaHcTse. llapamiensHocTh 2
NPSIMOM U TIOCKOCTH, AapaJUIETbHOCTD MIIOCKOCTEH,
NEPIEHUKYIIPHOCTD II0CKOCTEHN. Pacnonoxenne npsiMsIx U
IUIOCKOCTEH B OKpYy’KarolieM Mupe (IpUpoJie, apXUTEKType, TEXHUKE).
Tema 6.7 Pemenne | Copeprxanue yueOHOro Mmarepuajia 16
3ajad. IIpsmbie u | Pacnoo)keHne  NpAMBIX M IUIOCKOCTEd B NIPOCTPAHCTBE. 2
IUIOCKOCTH, KOOPAUHATHI | [lepneHIuKynsipHOCTh U MapajuIeIbHOCTh MPSIMBIX M IJIOCKOCTEH.
/| BEKTOPbI B | JlekapToBBI KOOpJIMHATHI B MPOCTPAHCTBE. BEKTOPHI B MPOCTPAHCTBE.
NPOCTPAHCTBE CrnoxeHue M BBIYMTAaHHE BEKTOPOB. YMHOXKEHUE BEKTOpAa Ha YHUCIIO.

KoopauHnats! BekTopa

MeTanpeIMeTHbIC U
peIMETHBIC
KOMIICTCHIIMH B
COOTBETCTBUU C
®I'OC cpennero
oO1mero oopa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
00pa3oBaHUs U HAYKU
P® ot 17.05.2012 Ne
413




IIpakTuyeckoe 3anaTue Ne 8 KoopauHatel u BekTophel. [Ipsmbie u 14
IJIOCKOCTH B ITPOCTPAHCTBE.
CamocrosiTesibHas padora no pasgeiny 6 50
Pa3znen 7. MHOrorpaHHUKH M TeJIa BpalleHUs 36
Tema 7.1 Conep:kaHue y4eOHOT0 MaTepuaJia 6 JInuHoCTHBIE,
MHororpaHHuKH. MHororpanHukH - OcCHOBHbIE TOHATUA. [Ipu3ma (HakiIOHHAs, mpsMas, 6 MeTanpeaMeTHbIE U
IIpusma, npaBwibHasg) u €€ aneMmeHthl. llapamnenenunen. CaolicTBa IIPEAMETHBIE
napaJjuiesienumnes, Kyo, npsiMoyrosibHoro napasuienenunena. Kyo. [Mupamuna u e€ aneMeHTHI. KOMIIETEHIINH B
nupamMuaa u ux cedyenus | [IpaBuibHas nupamuja, €€ CBOMCTBA. YCeUeHHas NUpaMuja, €€ COOTBETCTBUHU C
CBOICTBA. ®I'OC cpennero
Tema 7.2 Copep:xanue yueOHOro MmatepuaJia 4 o01iero oOpazoBaHus,
IIpaBuabHBIE [Lnomans MOBEPXHOCTH MHOTOIPAHHUKOB. HpOCTeﬁHH/Ie KOMOWHAINY 4 YTBEPXKACHHOI'O
MHOTOIPAaHHMKH BXKU3HH | MHOTOTPAaHHUKOB. BIUHCIICHHE IIEMEHTOB IPOCTPAHCTBEHHBIX (QUTYP [IpHUKa3oM
(pébpa, nuaronanu, yrisl). [IpaBuibHbIE MHOTOTPAHHUKHU. MunwucrepcTBa
Tema 7.3 Copepxanue y4eO0HOro MmarepuaJia 6 o0Opa3oBaHUs U HAyK1
Huaunap, konyce, map u | [wimaap, konyc, chepa u map. OCHOBHBIE CBOWCTBAa IPSMOTO 6 PD or 17.05.2012 Ne
HX CeYeHUs! KpyroBOro HWJIMHJIpa, IPSIMOIO KPyroBoro Konyca. M3zo0paxenue Ten 413
BpalleHus Ha IiockocTu. IlpeacraBieHne o0 yceu€HHOM KOHYCe.
Ceuenus KoHyca (MapajijielIbHOe OCHOBAHUIO U MPOXOASILEe Yepes
BEpPIINHY), CEUEHHUs LMIMHIpa (Mapajule]bHO M MEeprIeHAUKYISIPHO
ocH), ceyeHusix mapa. Pa3BépTka NWIMH]Ipa U KOHyca
Tema 7.4 Conep:xxanue yueOHOro MaTepuaJia 6
ILromaan moBepxHocTed | [Inomans MOBEpXHOCTH HUIMHApA. [lnomans MoBepXHOCTH KOHYcCA, 6
TeJ Bpamenus. O0beMbl | ycedéHHOrO KoHyca. ILmomans MOBEpXHOCTH chepbl M €€ yacTeil.
MHOTOrpaHHMKOB M Tejd | O0bembl. OCHOBHBIE TOHATHS M cBOHCTBA. OOBbEM MPSIMOYTOJIBHOTO
BpallleHUsl. napayutenenunena. Oovem kyba. O0bemMbl MPSIMON MPU3MBI U
mmHApa. O6beMbl mupamMuIbl M KoHyca. O0beM mapa.
Tema 7.5 Conep:xxanue yueOHOTo MaTepuaJia 2
IIpumepnl cummerpuii B | [Tonste 0 CHUMMETpUM B MPOCTPAHCTBE (IIEHTpajbHAas, OCeBasd, 2
npogeccun. 3epkanbHasi).  OO0oOlIeHHe  TpPEeACTaBICHUH O  MPaBHIBHBIX
MHOTOTPaHHUKAX (TeTpa’ap, KyO, OKTa’Ap, J0JeKadap, UKOCAdIP).
[Tpumepsl cummeTpuii B ipodeccuu.
Tema 7.6 Conep:xxaHue yueOHOTo MaTepuaJia 12

Haxo:xxaenne 00beMOB,

IIpodeccnoHaATBbHO-OPHEHTHPOBAHHOE CO/IEPKAHHE




IVIOIA/AeH IMOBEPXHOCTH
MHOTOTPAHHUKOB W TeJ
BpallleHus B

Mmuororpansuku. Tena u noBepXHOCTH BpateHus. [nomanu
nmoBepXxHOCcTel Ten BpameHus. OOBbEeMBI U TIOMAIN TOBEPXHOCTH
MHOTOTPAaHHUKOB U TEJI BPAILICHUS

npakTudecknx 3axavax | [lpakruyeckoe 3ansitue Ne 9 Muororpanauku. Tena v MOBEPXHOCTH 10
BpailieHus. MI3MepeHus B reOMeTpUH.
Pa3nen 8. luckpeTrHasi ciiyqaiiHasi BeJIMYMHA. DJIEeMEHTbI MATeMATHYECKO# CTATUCTHKH. JIn4aHOCTHBIE,
12 MeTaIpeMETHBIC U
peIMETHBIC
Tema 8.1 uckpernas | Coaep:kanue y4eOHOIro MaTepuaia 6 KOMIICTCHIINH B
caydaiiHas  BeJM4uHa, | CrnyyaiiHple BenWuuHbl. Bunel ciydaiftaeix BenuuuH. OnpeneneHue 6 COOTBETCTBUU C
3aKOH ee pacnpelejieHus1 | JUCKPETHOM  CIIy4alHOW  BEJIIMYMHBI.  3aKOH pacnpenenenus ®I'OC cpennero
TUCKPETHOM CiTy4ailHOM BennuuHbl. Ee uncioBble XapaKTepUCTHKH. ob1miero oOpazoBaHus,
[TonsiTe 0 3aKoHE OOJIBIINX YUCEL. YTBEPKACHHOTO
Tema 8.2 3agaun Conep:xxanue yueOHOTo MaTepuaJia 6 MIPUKA30M
MaTeMaTH4eCcKoi OcCHOBHbIE  TIOHSITUSL ~ MaTeMAaTHMYEeCKOM  CTAaTHCTHKU.  3ajauu 6 MunucrepcrBa
CTATHUCTHKH. MaTeMaTtuueckoil ctatuctuku. [lepBuunas 00paboTKa CTaTUCTHUECKUX 00pa30BaHMs U HAYKH
NaHHBIX. UMCIOBBIE XapaKTEPMCTHKU (T€HEpalbHas COBOKYIIHOCTS, P® or 17.05.2012 Ne
BbIOOpKa, cpeaHee apudMeTHUecKoe, MojJa, MeAHuaHa, pas3Max, 413
nucniepcusi). [lpencrasnenne nanueix. Pabora ¢ tabaunamu,
rpadukamu, IuarpaMmmMamH.
Koncynbranus 2
IIpomexyTouynas arrecTanus (JK3aMeH) 8
Bcero no nucuuninxe: 336




YciaoBus peanu3anuu padoyeil nporpaMMbl JUCITANIMHBI
3.1. MaTrepuajibHO-TeXHHMYECKOE o0ecnevyeHue

IIpu peanuzanuu oOpazoBaTeIbHON MporpamMmel 1o crneruansHoctd 13.02.07
OnekTpocHabxkeHne (IO  OTpacisiMm) UCIIOJIB3YIOTCSL  CJIEAYIOIINE KOMIIOHEHTHI
MaTepUaIbHO- TEXHUYECKOM 0a3bl 7S U3YUYEeHUS TUCIUTUINHEI.

VYueOnast ayautopus 5 Ha 30 MOCaTOYHBIX MECT IJIsl MPOBEACHUS YUeOHBIX
3aHATHI BCEX BHUJIOB (B T.4. MPAKTUYECKOM MOJTOTOBKH OOYYaIOIIUXCS), TPYIIOBBIX U
WHAVBUYAbHBIX KOHCYJbTAIMH, TEKYIEro KOHTPOJS U MPOMEKYTOYHOU aTTeCTAIluU
no axpecy yi. IlpsaumnnkoBa a.14 ctp. 6 ydeOHbi kopmyc 21. IlepconanbHbII
KOMITBIOTEP C BBIXOZIOM B MHTEPHET, SKpaH AJis MPOEKTOpa, J0CKa MapKepHasi, TPOeKTOp,
2 KOJIOHKH, Y4eOHBIE CTOJBI, YUCHUYECKHE CTYIbsI, KIIABHATyPa, KOMIIBIOTEPHAS! MBIIIIb,
HaTJIHBIC TTOCOOMSI, TIIAKAThI

[Tomemenne nnsi caMOCTOSITENFHOW pPabOTHl OOydaroOIUXCs, ayauTopusi 6, C
BBIXOJJOM B ceTh «VIHTepHET» W JOCTYyNOM B DJIEKTPOHHYIO HWH(OPMAIMOHHO-
o0pa3oBaTeNbHyI0 Cpely yHHBEpcUTeTa Mo aapecy yi. [lpsaumnukoBa n.14 ctp. 6
yueOHbIi kKopryc 21, crienanu3upoBaHHasi MeOEIb: CTOJIbl YYEHUYECKUE — 6 IIT., CTYJIbs
— 12. Texuuueckue cpeacTBa oOydeHust U Matepuaibl: [lepcoHalbHbIE KOMITBIOTEPHI C
BBIXOJIOM B UHTEPHET — 6 IIIT.

[Tomenienne naiasi caMoOCTOATENbHOM paboThl oOydvarouuxcsi — lLleHTpasibHas
HayyHas Oubnuorexka umenn H.U. XKeneznosa mo agpecy JluctBeHHuuHas ases, 2,
Kopm. 1, — YuTaIbHBIE-KOMIBIOTEPHBIC 3aJbl (Ha 50 MOCaAOYHBIX MECT) C BBIXOJOM B
UHTEPHET.

Ilepeuens He 00xX00UMBIX KOMNIEKMOE JUUEH3ZUOHHO20 RNPOCPAMMHO0
obecneueHus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007),Onepannonnas cuctema Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AntuBupyc Kacnepckunid.

3.2. YueOHasi inTepaTypa u pecypchbl HHPOPMALMOHHO-00pa30BaTEeIbHOM
cpe/ibl YHUBEPCUTETA, BKJIKYAsS NepeYyeHb Y4eOHO-MeTOINYecKOro obecneyeHus
JJI51 CAMOCTOSITE/IbHOI PatoThl 00YYAKOIIMXCS MO TUCIUIJIMHE

OcHoBHas JauTEepaTypa:

1. Maremaruka. [IpakTukym: ydyeOHOe mocoOue ajsi CpeHero npogeccuoHaIbHOrO

obpazoBanus/ O. B. TarapaukoB [u1 jap.]; mox obmei penakiueit O.

B. TarapuukoBa. — MockBa: W3parensctBo IOpaiit, 2021. — 285 c. —

(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-03146-1. — Tekcr:

anekTpoHHbIH // OOpa3oBaTenbHas miatdgopma FOpaiit [cair].



. Maremaruka: y4deOHUK sl cpefaHero mpodeccroHambHOro obOpazoBanus/ O.
B. TarapuukoB [u ap.]; moa obmei penakiueir O. B. TarapuukoBa. — MockBa:
N3nmarensctBo HOpaiit, 2021. — 450 c¢. — (IIpodeccuonanbproe 06pa3oBaHue). —
ISBN 978-5-9916-6372-4. — Tekct: osnekTpoHHbli //  O0pa3zoBaTenbHas
miatdopma FOpaitt [caiiT].

. boromomnos, H.B., Camoiinenko, I1.1. Maremaruka: yueonuk mms CIIO /H.B.
boromornos, I1.1. Camoiinenko.- M.: FOpaiit, 2019.- 401c.- (Ilpodeccronansroe
oOpasoBanue) https://urait.ru

. boromonos, H.B. IlpakTtuueckue 3amanust mo marematuke. B 2-x 4. YU.1: yue0.
nocobue mist CITO /H.B. boromonos.- 11-e uzn., nepepa6. u nom.- M.: FOpaiir,
2019.- 326c¢.- (ITpoeccronansuoe o6pazoBanue). https://urait.ru

. boromomnos, H.B. Ilpaktuyeckue 3amanusa mno marematuke. B 2-x 4. Y.2: yue0.
nocooue s CIIO /H.B. boromornos.- 11-e uza., nepepad. u gomn.- M.: FOpaiir,
2019.- 251c.- (ITpoeccronansuoe o6pa3zoBanue). https://urait.ru

. I'yces, B. A. I'eomerpusi: yueOHOE TocoOue Il CpeAHEro npoghecCuoHaIbHOTO
oOpazoBaHus / B. A. T'yces, . b. Koxyxos, A. A. [IpokodbeB. — 2-e
u3a., ucnp. U gon. — Mocksa: MsnmarensctBo HOpaiit, 2020. — 280 c. —
(ITpodeccuonansHoe o6pazoBanue) https://urait.ru

JlonoJIHUTeIbHAS JIUTEPATYpa:

. llunayeB, B. C. Maremaruka: y4yeOHUK M TPAKTHUKYM IS CPEIHETO
npodeccuonanbHoro  oobpazoanusi /  B. C. lllumaueB;  mox  penakiuein
A. H. TuxonoBa. — 8-¢ u31., nepepad. u mon. — Mocksa: MznarensctBo FOpaiir,

2021. — 447 c¢. — (IlpodeccuonanpHoe obOpazoanue). — ISBN 978-5-534-
13405-6. — TekcT: anekTponHbIi // O6pa3oBatenbHas miardopma FOpaiT [caiT].

Y4eOHO-MeTOAMYECKHE MATePHAJIbI:
1.Metoauueckue  yKazaHusi K  MPAKTUYECKUM/JIA00OpaTOpHBIM  paboTam

(Onexrponnslii pecypce)/ Koposun F0.U., 'opoxos JI.B., — Mocksa: PTAY-MCXA, 2021
— ObC —«PI'AY-MCXA»

Humepnem — pecypcot
OnextpoHHOo-0nOmmoTeyHas cuctema PI'AY-MCXA um. K.A. Tumupszesa

(manee DbC) caiit www.library.timacad.ru

Hayunas snextponnas 6ubimoreka «KubdepJlennnkay - https://cyberleninka.ru/

CereBas 2JIeKTpOHHAS OMOJIMOTEKa arpapHbIX By30B - https://e.lanbook.com/books



http://www.library.timacad.ru/
https://cyberleninka.ru/
https://e.lanbook.com/books

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB
OCBOEHUSIOBIIEOBPA3OBATEJILHOM

JTUCHUATIIMHBI

4.1. ®opMbI 1 METOAbI KOHTPOJIS M OLIEHKH Pe3yJIbTATOB 00y4eHH s

Pe3yabTarnl 00y4yeHus

@DopMbI U METOAbI
KOHTPOJISI H OLlEHKH
pe3yJabTaToB
00y4eHust

JIMYHOCTHBIE:

- OCO3HaHME OOYYAIOIIMMHUCS POCCHUICKON Tpa’KJaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH M
CaMOOIIPEICIICHUIO;

- HaJIMYhe MOTUBALMU K OOYYCHHIO U JTHYHOCTHOMY Pa3BHUTHUIO;
[[eJICHAIIPABJICHHOE pPa3BUTHE BHYTPEHHEW TMO3WLMU JIMYHOCTH Ha
OCHOBE JyXOBHO-HPAaBCTBEHHBIX LEHHOCTEN HaponoB Poccuiickoit
®denepanny, UCTOPUUECKUX U HAIMOHAIBHO-KYJIBTYPHBIX TpATUIUH,
(dbopMUpOBaHUE CUCTEMBI 3HAYUMBIX I[EHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOTO MHPOBO33PEHHS, TPABOCO3HAHUS,IKOJIOTUUECKON
KYJIBTYPBI, CIIOCOOHOCTH CTaBUTH IEJIU U CTPOUTH KU3HEHHBIE IIJIaHbL;

- c(hOpMHUPOBAHHOCTh MPEJCTABICHUNA O MaTeMaTHKE Kak
YHUBEPCAIbHOM $3bIKE HAyKH, CPEACTBE MOJACIMPOBAHUS SIBJICHUU U
MPOIIECCOB, UJIEAX U METO/IaX MaTEMAaTUKH;

— T[OHMMaHWE€ 3HAYUMOCTM MATEMAaTHUKU JUJIi  HAy4HO-
TEXHUYECKOT0  mporpecca, cHOpMHUPOBAHHOCTH  OTHOLICHHS K
MaTeMaTWKe KakK K YacTh OOIIeYeIOBeUYeCKOM KyJIbTypbl 4Yepe3
3HAKOMCTBO C HCTOPHUEH pa3BUTHUS MATEMATUKH, SBOJIOLHUEH
MaTeMaTHYeCKUX HJIEH;

— pa3BUTHE JIOTHYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO

BOOOpaXEHUSI, aITOPUTMUYECKON KYJIbTYPbI, KDUTHYHOCTH MBIIUICHUS
Ha YpoBHe, HeoOxoaumoM i Oyaymed npodeccnoHaIbHON
JeSITeNIbHOCTH, [T TPOJODKEHNs 00pa30BaHUs U caMO0Opa30BaHus;

— OBJAJCHHE MaTeMAaTUYECKMMU 3HAHUSAMU M YMEHHSIMH,
HEOOXOJMMBIMH B TIOBCEIHEBHOM KHM3HH, JJIS OCBOSHHS CMEKHBIX
€CTeCTBEHHOHAYYHbIX IUCLUUIUIMH M JUCHUIUIMH HPOQPEeCcCCHOHATBLHOIO
LUK, JUIsl TOJlydeHust oOpa3oBaHMs B 001acTiX, HE TpPeOYIOLUX
yri1yOJIeHHON MaTeMaTHu4ecKoi MOATrOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHMIO, B TOM YHUCIIE
caM0o00pa30BaHUIO, Ha NPOTSDKEHUM BCEM JKU3HM; CO3HATENBHOE
OTHOLIEHHE K HENpPEephIBHOMY OOPAa30BaHMIO KaK YCIOBHIO YCIIEIIHOM
npodecCHOHATBLHON 1 00IIECTBEHHOM 1eATEIbHOCTH;

— FOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEIbHOM TBOPUYECKON U

Texkymui KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHUE;

- BBIIIOJIHEHUE
MUCHMEHHOW pabOTHI;
- BBIIIOJIHEHUE
[IPAKTUYECKON pabOThI
(MHIUBHUyaTIbHAS
¢dbopma paboThI)

[Ipomexxyrounas
arrecTauus B opme:
1 cemectp —
KOHTPOJIbHAs
cucrema

2 ceMecTp - 9K3aMeHa.

Meron nposeeHus
IIPOMEKYTOUYHON
aTTeCTal|y -
BBITIOJTHEHHE
9K3aMEHALIMOHHOTO
KOMILJIEKCHOTO 3aJ[aHUsI




OTBETCTBEHHOM JIeSITEIbHOCTH;

— TOTOBHOCTh K KOJUIEKTMBHOM paboTe, COTPYAHHYECTBY CO
CBEpCTHHKAaMH B 00pa3oBaTEeIbHON, OOIIECTBEHHO MOJE3HOH, y4eOHO-
UCCIIEI0BATEIbCKON, IPOEKTHOM U IPYTUX BUJAX AEATEIbHOCTH;

— OTHOWIEHHE K NPOPECCHOHATHHON JEATENbHOCTH  Kak
BO3MOXHOCTH  y4acTUsi B  pPEIIEHUM JIMYHBIX, OOIIECTBEHHBIX,
TOCY/IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIEM;

MeTanpeaMeTHbIe:

- YMEHHUE CaMOCTOSITEIbHO OIIPEEIIATh LT AeATeIbHOCTH
U COCTaBJIATH IUIAHBI JIESTEIHLHOCTH, CAaMOCTOSTENIBHO OCYIIECTBIIATD,
KOHTPOJMPOBATh U KOPPEKTUPOBATh JESATEIbHOCTD;

- UCIIO0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS JOCTUKEHUS
MIOCTABJICHHBIX IEJIEH M peaju3aliy IJIaHOB JIESTebHOCTH; BBIOMPATh
YCIICIIHbIE CTPATETUHU B PA3IMYHBIX CUTYAIUIX;

- yMEHHUE MPOAYKTUBHO OOILATHCS U B3aMMOJIEHCTBOBATh B
npoIrecce COBMECTHOM JESTEIBHOCTH, YYHTHIBATH MO3HMIUU JPYTUX
YYaCTHHUKOB J€ATEIbHOCTH, 3(P(PEeKTUBHO pa3peniats KOHPIUKTHL;

- BJIAJICHNEC  HABBIKAMH  IIO3HABATEIbHOH,  y4eOHO-
UCCIICIOBATENIbCKOW M TIPOCKTHOM  JEATENbHOCTH,  HABBIKAMHU
pasperieHus npobeM; CiocOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIbHOMY
MOWCKY METOAOB pEIICHUS MPAaKTHYECKUX 3a/1ad, TMPUMECHEHUIO
pa3INYHBIX METOAOB IIO3HAHUS;

- TOTOBHOCTh U  CIIOCOOHOCTH K  CaMOCTOSITEIbHOMN
WH(POPMALIMOHHO-TIO3HABATEIBHON JEATEIBHOCTH, BKIIIOYAas yMEHHUE
OpPUEHTHPOBATHCS B Pa3IMYHbIX UCTOUHUKAX MH(OPMAIMH, KPUTHUECKU
OLICHWBATh M HWHTEPHPETHPOBATH HWHPOPMALHIO, TOIYyYaeMYyIO W3
Pa3INYHBIX HCTOYHUKOB;

- BJIAJICHHE S3BIKOBHIMH CpPEACTBAMHU: YMEHHE SICHO,
JOTHYHO W TOYHO W3JIaratb CBOIO TOYKY 3pEHHs, HCIOIb30BATh
aJIeKBaTHbIE  S3bIKOBBIE  CPEIACTBA; —  BJAJCHME  HaBBIKAMHU
MO3HABATEJIbHON PEeQIICKCUN KaK OCO3HAHUSI COBEPIIACMBIX JTEUCTBUN U
MBICIIUTENBHBIX MPOIECCOB, MX pPE3YyIbTaTOB M OCHOBAaHUM, TpaHUI
CBOETO 3HAHUS U HE3HAHWUSI, HOBBIX TI03HABATENILHBIX 33124 U CPEACTB JIJIS
UX JJOCTHOKEHUS;

- [EJICYCTPEMIICHHOCTh B MOWCKAX W TPUHSATHH pPEIICHUH,
COO0pa3UTENBbHOCTh W HWHTYHIHS, pa3BUTOCTh IPOCTPAHCTBEHHBIX
NpeJCTaBIeHUH; CHOCOOHOCTh BOCHPUHHUMATh KpPacoTy W T'apMOHUIO
MUpa;

npeAMeTHbIe:

1) ymeHue omnepupoBaTh MOHATHUSMH: OINpPEICICHUE, aKCHOMAa,
Teopema,  CIEJCTBHE,  CBOWMCTBO,  MpPH3HAK,  JIOKA3aTeJIbCTBO,
paBHOCUJIbHBIE (OPMYJIHUPOBKHU; yMeHUEe (GopMynupoBaTh oOpaTHOE U
NPOTHBOIOJOXKHOE  YTBEPXKACHUE,  NPUBOJUTH  TNPUMEPHl U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ] MaTeMaTWYeCKOH WHIYKIINH;
IPOBOJUTH JIOKA3aTeNIbHBIE pPACCY)XKIEHHMS TpU pPELIeHUH 3a1ad,
OIICHUBATh JIOTHUYECKYIO MTPABHIBHOCTH PACCYKICHHIA;

2) YMEHUE  ONepupoBaTb  MOHATUSIMHU: MHOKECTBO,
MOJIMHOKECTBO, OIEpalii HaJl MHOXKECTBAMH, YMEHHE HCIIOJb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN  ammapar i ONUCAaHUs  pealbHbIX
MPOIIECCOB W SIBJICHUI W MPH PEIICHUH 3a/1a4, B TOM YUCIIC U3 IPYTUX
y4eOHBIX IPEMETOB;

3) ymeHue ornepupoBaTh MOHATHAMHU: Tpad, CBA3HBIA Tpad,




JIepeBo, LIUKJI, Tpad Ha MJIOCKOCTH; YMEHHE 3a/1aBaTh U ONUCHIBATh I'padbl
Pa3IMYHBIMU CIIOCO0AMU; MCIIOIB30BaTh I'padbl IPU PELICHUH 33a4;

4) ymeHHE CBOOOJHO OINEPUPOBATh MOHSATHUSAMH: COYCTAHHE,
IIEPEeCTAaHOBKA, YHUCIO COYETaHWH, YHUCIO IEPEeCcTaHOBOK; OHMHOM
HeioToHa; ymMeHHe mpuMEHSATh KOMOMHATOPHBIE (DAKTBI U PACCYKIACHUS
JUI peLIeHus 3aay;

5) yMeHue onepupoBaTh MOHATUSME: HaTYPalIbHOE YHCIIO, LIEJI0e
YHCII0, OCTATOK 10 MOJYJI0, PALMOHAIBHOE YMCIO, UPPALMOHAIBHOE
YUCI0,  MHOXECTBA  HATypajbHBIX,  LENbIX,  PALUOHAJIBHBIX,
JEMCTBUTENIBHBIX YUCEIl; YMEHUE HMCII0JIb30BaTh; MPU3HAKU JEIMMOCTH,
HAUMEHBIIMKA OOIMIA JCTUTENb W HaWMEHbIee oOlmiee KpaTHoe,
anroput™ EBkiMzaa mpu pemieHuM 3aad; 3HAKOMCTBO C pa3IMYHBIMHU
MO3UIMOHHBIMH CUCTEMaMH CUUCIICHHUS;

6) yMmeHue CBOOOJHO ONEPUPOBATH IMOHATUAMHU: CTEICHb C
LEeNbIM II0Ka3aTelieM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
pallMOHAJIBHBIM ~ IOKa3aTeleM, CTeNeHb ¢ JIeHCTBUTENbHBIM
(BellleCTBEHHBIM) IOKa3aTeleM, Jorapudm uucia, CUHYC, KOCHHYC U
TaHI€HC MTPOU3BOJILHOTO YHCIIA;

7) yMEHHE OIIepUpPOBATH HOHSTUAMU: TOKJECTBO,
TOKJECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa
YpaBHEHUH U HEPaBEHCTB, PABHOCUJIBHOCTh YpaBHEHHI, HEPABEHCTB U
CHCTEM, pallMOHaJIbHbIE, UPPALMOHAIbHbIE, TOKa3aTeIbHbIC, CTEIICHHBIE,
Jorapu(pMHUUECKUE, TPUTOHOMETPHUYECKUE ypPaBHEHHS, HEPAaBEHCTBA H
CHUCTEMBl; yYMEHHE pellaTb YpaBHEHUS, HEPABEHCTBA U CUCTEMbI C
NOMOUIbIO PA3JIMYHBIX IPHUEMOB; pEllaTh ypaBHEHUS, HEPAaBEHCTBA U
CHUCTEMBl C IapaMeTpoM; IPUMEHATh YPAaBHEHHUS, HEPaBEHCTBA, HUX
CUCTEMBI Ul PEIICHUs] MAaTEMaTUYEeCKUX 3a7ad U 3a/ad U3 pa3iIMyuHbIX
o0acTeil HayKH U pealbHOM KHU3HH;

8) ymeHue CBOOOIAHO ONEPUPOBATH TMOHATUSAMH: TpaduK
¢ynkuuu, oOpatHas (QyHKOMS, KOMIO3UIMSA (YHKIMHA, JTUHEHHas
GyHKIMA, KBagpaTuyHass (YHKIUS, CTEHEHHass (QYHKIHUS C LEJIbIM
IIOKa3aTeNeM, TPUTOHOMETPUUECKHE byHKIMH, oOpaTHbIe
TPUTOHOMETpHUUECKHE (YHKIMM, TOKa3aTelibHas M Jorapudmuyeckas
¢GyHKUMM;  yMEHME CTpOUTh rpaduku  (GyHKUMH,  BBIIOIHATH
npeoOpa3zoBanus rpaduKoB (PYHKIMN; YMEHHE HCIOJIb30BaTh Tpaduku
GyHKUIUH U1 U3y4eHUs TPOLIECCOB U 3aBUCUMOCTEH MPU peIIeHnH 3a1a4
U3 Jpyrux Yy4eOHBIX NPEAMETOB U M3 pEalbHOM JKHU3HM; BBIPAXKATh
dopMynaMu 3aBHUCUMOCTH MEXIY BEIMYMHAMH;, YMEHHE CBOOOIHO
ONEepUpOBaTh  TMOHATUSAMHU: UYETHOCTh  (YHKIMH, NEPUOAUYHOCTD
(GyHKLIMU, OrpaHHMYEHHOCTb (YHKLIMH, MOHOTOHHOCTb (DYHKIIMH,
KCTpeMyM (YHKIMHU, HauOoblllee U HauMEHbIIIee 3HaUeHUsl (PyHKIUN
Ha TPOMEXYTKE; YMEHHE NMPOBOAUTH HCCIIEAOBaHUE (YHKIUHU; YMEHUE
MCIIOJIb30BaTh CBOMCTBA U rpaduku QyHKIUN ISl pelieHus] ypaBHEHUH,
HEpaBEHCTB W 3aJlauy C IapaMeTpaMu; H300pakaTh HAa KOOPJIUHATHOM
IJIOCKOCTH MHOKECTBA PEIlIEHUI ypaBHEHH, HEPAaBEHCTB U UX CUCTEM;

9) YMEHHE CBOOOJTHO OIIepupOBaThH MOHSTHUSIMU:
MOCIIe0BATENbHOCTh, apu(pMeTHUecKasi MpPOorpeccus, reoMeTpuyecKas
nporpeccusi, OECKOHEYHO YObIBaroIlasi reoMEeTpUYecKass MpOTrpeccus;
yYMEHME 3ajJ]aBaTh I1OCJIEJOBATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (HOpMYT;

10) yMmeHue ONEpUPOBATH IMOHATHSIMHU:  HEHPEPHIBHOCTh




byHKIMKA, acUMOTOTHl rpaduka (GyHKIMH, TIepBas ©W  BTOpas
NpOM3BOIHAs (YHKIMH, TEOMETPUYECKUH U  (PU3MUECKUIl CMBICI
IIPOM3BOJHON, IE€pBOOOpa3Hasi, OIPENEICHHbI WHTErpai; yMEHHE
HaXoJUTh AaCHUMITOThI TIpaduka (YHKIHMH; YMEHHE BBIUUCIATH
IIPOU3BOJHBIE CYMMBbI, IIPOM3BEIEHUS, YACTHOTO M KOMIIO3HMLIUU
(GyHKLUUH, HAXOAWTh YPABHEHUE KacaTeNbHOW K Tpauky (QyHKUHU;
YMEHHUE HUCIOIB30BaTh MPOU3BOIHYIO JJISl HCCIEIO0BaHUs (PYHKUUH, IS
HaXOXXJCHHUS HAWJIy4lIero pelleHuss B HNPUKIAAHBIX, B TOM YHUCIE
COLMAIBHO-9KOHOMHYECKUX M (PU3NYECKUX 3aJauax, JUIs ONpeesIeHUs
CKOPOCTM M YCKOPEHHUS; HaXOIUTh IJIOMIAAM U 00beMbl (uryp c
[IOMOUIbI0  MHTErpajlia; MNPUBOJUTH IPUMEPHl  MATEMaTHYECKOIO
MOJICJIMPOBAHMS ¢ IOMOLIBIO AU epeHInanbHbIX ypaBHEHUH;

11) yMmeHue omepupoBaTh IOHATHSIMH: KOMILICKCHOE YHCIIO,
COIPSKEHHBIE KOMIIJIEKCHBIE YNCIIa, MOAYJb U apryMEHT KOMIIJIEKCHOTO
yuciaa, (opMa 3amUCH KOMIUICKCHBIX 4HCeN (TreoMeTpudeckas,
TPUTOHOMETpHUYECKass W  ajredpauueckas); yMeTb IPOU3BOJUTH
apumeTnyecKkue ICHCTBUS C KOMIUIEKCHBIMH YHCJIAMU; MPUBOJIUTH
IPUMEPbI UCIIOIb30BAHUS KOMILJICKCHBIX YHCET,;

12) ymeHue CBOOOIHO ONEPUPOBATH TOHITUSMH: CpEIHEES
apudMeTHyecKoe, MenuMaHa, HauOosblllee M HAaUMEHblIee 3HAYCHMS,
pa3Max, AUCIIepCHsl, CTAaHJAPTHOE OTKJIOHEHHE JUIsl ONMCAHUS YMCIIOBBIX
JAHHBIX; YMEHHE UCCIIe10BaTh CTaTUCTUYECKUE JTaHHbBIE, B TOM YHCIE C
NpPUMEHEHHEM TpaQHuuecKuX METOAOB M OJCKTPOHHBIX CPE/ICTB;
rpa¢u4ecKkd HCCIIEOBATh COBMECTHBIE HAONIOJEHUS C IOMOILBIO
JIMarpaMM pacCEeMBaHUs U JIMHEHHOW perpeccuy;

13) ymeHHe HaXOAUTh BEPOSITHOCTU COOBITHI C MCIIOJIb30BAaHHEM
rpadU4ecKuXx METOJOB; NPUMEHSTH IS pemeHus 3amad  (OopMyIIbl
CJIO’KEHUS U YMHOKEHUS BEPOSATHOCTEH, POpMyITy MOIHOM BEPOSATHOCTH,
dopmyny bepnysmin, koMOuHaTOpHBIE (PaKTBl U (POPMYJIBI; OLIEHUBATH
BEPOSITHOCTH pealibHBIX COOBITUH; yMEHHE OINEpUPOBATh MOHATHAMM:
Clly4aiiHas BeJIMYMHA, paclpelesieHHe BEpOsSTHOCTEN, MaTeMaTH4eCKOoe
OXKHUJAHUE, MOUCIEPCUsl M CTaHJAPTHOE OTKJIIOHEHHE Cly4ailHOU
BEJIMYMHBI, (YHKIHMU pacnpeesieHuss W IUIOTHOCTH PaBHOMEPHOTO,
MIOKAa3aTeIbHOI0 ¥ HOPMAJIBHOTO PaclpelelieHH; yMEHHE UCII0JIb30BaTh
CBOMCTBA U3YYEHHBIX PACIIPECICHUM JUIsl PEILICHUS 3a/1a4; 3HAKOMCTBO C
HNOHATUSAMM:  3aKOH  OONBLIMX  YHCEJ, METOAbl  BBIOOPOYHBIX
UCCIIEIOBAaHUM; YMEHHE MPUBOAMTH MPUMEPHI TPOSIBICHUSA 3aKOHA
OOJBIINX YHUCENl B MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

14) ymeHnue cBOOOHO ONEPUPOBATh MOHATHIMU: TOYKA, PsMasi,
IUIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIy4, MJIOCKHHM YroJi, JBYTPaHHbBIN
yroy, TPEeXTpaHHbI yroj, MepeceKarolyecs, MnapaielbHble U
CKpEIIMBAIOIINECS MPSMBIE, MAapPAIEIBHOCTh M MEPIEHAUKYISIPHOCTh
IPSIMBIX U IJIOCKOCTEH, YroJl MeXAY MPSIMBIMH, YTOJI MEXAY IPSIMON U
IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSMM; YMEHHE HCIOJIb30BaTh IpU
pellleHnn 3a7a4 U3ydeHHble (aKThl U TEOPEMbl TUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOUIEM MHpE; YMEHHE
ONepUpOBaTh TMOHATUSMHU: MHOTOTPAHHUK, CEUYEHHWE MHOTOIPaHHUKA,
NPaBUJIbHBIM MHOTOIPaHHUK, IPU3Ma, MUpaMHia, GUrypa u oBEepXHOCTh
BpallleHus, IWIMHJIpP, KOHYyC, map, cdepa, pa3BepTKa IMOBEPXHOCTH,
CEUeHUs KOHyca M LWIMHJIpa, NapajuleJbHblE OCH WJIM OCHOBAHUIO,
CedeHue I111apa, MI0CKOCTh, Kacaromasics chepsl, UINHIPA,




KOHyCa, yMEHHE CTPOMTb CEUEHHWE MHOTOTpaHHHUKA, H300paXkaTh
MHOTOTPaHHHUKH, GUTYPHI U TIOBEPXHOCTH BPALLEHUS, X CEUECHHUS, B TOM
YHCIIEe ¢ TOMOIIBIO AIIEKTPOHHBIX CPEJCTB; YMEHHUE IPUMEHSTh CBOCTBA
FeOMETPUUYECKUX (PUTYp, CAMOCTOSATENILHO (POPMYIUPOBATHOIIPEICICHUS
U3y4aeMbIX (pUryp, BBIIBHraTh THIOTE3bl O CBOMCTBAaX M MpPHU3HAKAX
reoMeTpUuecKux (QUryp, 0OOCHOBBIBATh WJIM OMNPOBEPraTh MX; yMEHHE
NPOBOJIUTHh KiIaccu(ukauuioo (GUryp 1O Pa3IUYHBIM IpPHU3HAKAM,
BBITNOJIHATH HEOOXOIUMBIE JJOTIOTHUTEIbHbIE TOCTPOCHUS;

15) ymeHue CBOOOAHO ONEPUPOBATH TOHITUSMH: ILIOMIAb
¢uryper, o0beM (Urypsl, BEIMYMHA yIJa, PACCTOSHUE OT TOYKU MO
IUIOCKOCTH, PACCTOSHUE MEXAYy MPSMBIMH, PACCTOSHHE MEXAY
IUIOCKOCTSIMH, IUIOMIAAL c(epsl, MIomans MOBEPXHOCTH HHPAMHIIBL,
OpU3Mbl, KOHycCa, UWIMHApa, o00BeM Ky0a, MPsIMOYTOJIBHOIO
napajjieNienunena, MUpaMuzbl, NPU3MBL, IMWIMHAPA, KOHYyCa, IIapa;
yYMEHHE HAaXOJIUTh OTHOIIIEHUE 0OHEMOB MOIOOHBIX (DUTYD;

16) ymeHnue CBOOOIHO OIEPHUPOBATH TMOHATHSIMH: JBIIKCHHE,
napajuIeNbHBIA MEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00UsA, MMOAOOHBIE (UTYPBI, yMEHHE
pacro3HaBaTh paBHbIE M MOJOOHBIE (DUTYPHI, B TOM YHCIE B MPHPOJIE,
UCKYCCTBE, AapXUTEKType; YMEHHE HCIIOJNb30BaTh T'€OMETPUUYECKUE
OTHOIICHHSI, HAXOAWTh TE€OMETPHUYECKHE BEIWYHMHBI ([UIMHA, YTOJI,
II0MIa/1b, 00BEM) IIPH PEIICHUU 33124 U3 APYTrUX YUeOHBIX MPEAMETOBU
13 peaIbHOM )KU3HU;

17) yMEHHE CBOOOJTHO OTIEPUPOBATH MTOHSATHUSMH:
NpSMOYTOJIbHAsE CHUCTeMa KOOPIWHAT, BEKTOP, KOOPJMHATHI TOYKH,
KOOpJMHATBHl BEKTOpa, CyMMa BEKTOpPOB, MPOU3BEICHUE BEKTOpa Ha
YHCIIO, Pa3JIOKEHHE BEKTOpa MO 0a3mcy, CKalsipHOE MpPOU3BEACHUE,
BEKTOPHOE MPOU3BENEHHE, Yrol MeXAYy BEKTOpaMH; yMEHHE
UCTIOIB30BaTh BEKTOPHBIM ¥ KOOPIWHATHBIA METOA [UIsl PEUICHHUS
reOMETPUUECKUX 3aJad W 3a7ay JpPYrMX Y4eOHBIX IpPEIMETOB;
OIIepUpPOBATh MOHATHAMU: MaTpula 2x2 u 3x3, onpeaenuTelb MaTPHUIbL,
reOMETPUYECKUI CMBICIT OTIPEIeIUTENS;

18) yMeHHe MOIECTUPOBATH pEATbHBIC CHTYal[MHM Ha S3bIKE
MaTeMaTHKH; COCTaBJIATh BBIPAKEHMsI, YpaBHEHUS, HEPaBEHCTBA U MX
CHCTEMBI TI0 YCIIOBHIO 3a/Ia4yM, MCCIEI0BATh TOCTPOCHHBIE MOJIETH C
UCIOJIb30BaHUEM arlapara aareOpbl, HHTEPIPETUPOBATh MOTy4YEHHBIH
pe3ynapTaT;  CTPOMTh  MaTeMaTHYeCKWe MOJENH C  IOMOIIBIO
TreOMETPUYECKUX TOHATUA W BEIWYHMH, pellaTh CBA3aHHBIE C HUMH
NPaKTUYECKHe 3a/1a4d; COCTABISITh BEPOSTHOCTHYIO MOAETh U
UHTEPIPETHUPOBATh IOJYYEHHBI pe3ynbpTaT; pelaTh MpUKIIaJHbIe
3aJ]au CPeICTBAMH MAaTEeMaTHIECKOTO aHAIIN3a, B TOM YHCIIECOITUATEHO-
HKOHOMHUYECKOTO U (PU3UUECKOTO XapaKTepa;

19) ymenue BBHIOMpATh MOAXOAAIIHA METOX JUIS PEIICHUS
3HAYUMOCTH MATE€MAaTUKH B W3YYCHUH TPHPOIAHBIXU OOIIECTBEHHBIX }
YMEHHME paclo3HaBaThb IPOSBICHHE 3aKOHOB MAaTEMAaTHUKU B HCKYCCTB
MIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUKMCKON U MUPOBOW MaTEMATH]

3a1a4u; TIOHUMaHHE
TIPOLIECCOB U SIBIICHUM;
€, YMEHUE MPUBOIUTH
HECKOM HayKHU.




