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1 MACIOPT PABOYEH MPOT'PAMMBI YYEBHOM JUCIHATLIAHBI

MaTtemaTHKa
1.1 O6aacTh npuMeHeHusi padoyeii MporpaMmmbl
Pabouas nporpamma y4eOHON AUCHIUTIINHBI SBISETCS YaCThIO IPOTPAMMBI ITOATOTOBKH
CIIEIUAIUCTOB cpenHero 3BeHa B cootBeTcTBUU ¢ PI'OC no cnienmanpHoctr 40.02.04
IOpucnpynenuus

1.2 MecTo y4eOHOH MCHUILVIMHBI B CTPYKType NporpaMMbl  MOATOTOBKH
CIEIHAJINCTOB CPe/IHero 3BeHa:
YueOHast qucnuminHa «MatemaTuka» sBsieTcsl 0a30BOM LMKIIA 001e00pa3oBaTeIbHOM
MMOATOTOBKH CTYACHTOB.

1.3 Hean u 3a7a4u y4yeOHOM JUCUMILUIMHBI — TPeOOBaHMS K pe3yJibTAaTaM OCBOCHUS
Y4eOHOM IMCUMILINHBI:

B pe3ynbrate ocBoeHHS y4eOHOM TUCIUIUIMHBI O0YYarOIIHIACS JOMKEH YMETh:
° BBITIOJIHATH apu(PMeTHUeCKue NEeUCTBUS HAJl YMCIIAMH, COUeTas YCTHbIE W MUChbMEHHBIE
MPUEMBI; HAXOAUTh NPUOTMKEHHBIC 3HAYCHHS BEJIMYUH W TOTPEUIHOCTH BBIYUCIICHUM;
CpPaBHMBATh YHUCIIOBbIEC BBIPAYKECHHUS;
° HaxOJUTh 3HAYCHHS KOPHsI, CTETICHH, JJorapu(dmMa, TPUTOHOMETPHUUECKUX BBIPAKEHUN Ha
OCHOBE OMpEJeNieHUs], HUCHONB3Yysl TpU HEOOXOAUMOCTH HHCTPYMEHTAIbHBIE CpPEICTBA;
MOJIb30BaTHCS MPUOIMKEHHON OIIEHKOM IPH MPAKTHYECKUX pacyeTax;

o BBITIONHATh MPEOOpa3oBaHUE BBIPAXKEHHUH, MNpuUMeHss (OPMYNbI, CBS3aHHBIE CO
CBOICTBaMH cTerneHei, JorapudmMoB, TPUTOHOMETPUUECKUX (PYHKIIHIA;
. WCIIOB30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B TPAKTUYECKOM JESITEIIBHOCTH M

MOBCEHEBHOM JKM3HU IS TPAKTUYECKUX pacueToB IO QopmynaM, BKIOYas (HOpMyIIb,
coJiepKallie CTeNeHM, pPaJuKaibl, JorapupMbl U TPUTOHOMETpUYECKHE (DYHKIIMU, UCIIONb3YS
IIpU HEOOXOIMMOCTH CIIPABOYHBIE MaTEpUabl U MPOCTENUIINE BHIYUCIUTENbHbBIE YCTPONCTBA;

o BBIUUCIIATh 3HAYEHUS MO 33JaHHOMY 3HAUYEHHUIO apryMeHTa NpH PazIMuHBIX CIIOCOOax
3a1aHusl QyHKIMHY;

o ONpeAENsATh OCHOBHBIE CBOMCTBAa YMCIOBBIX (YHKIMH, WIUIIOCTPUPOBATH HUX Ha
rpadukax;

o CTpOUTh TpadUKU HU3YYEHHBIX (QYHKLUUH, HWUIIOCTPUPOBATH MO TpaduKy CBOWCTBa
3JIEMEHTApHBIX (PYHKIMA;

o HCI0JIb30BaTh NOHATHE (DYHKIIUU JIJISl OTIMCAHUS U aHAJIN3a 3aBUCUMOCTEN BEJTMUMH;

o UCMOJb30BaTh MPHOOPETEHHBbIE 3HAHHUA M YMEHHsS B IMPAKTHYECKOW JEATENbHOCTH U

MOBCEHEBHOM JKM3HM JJI ONUCAHHWsS C TOMOUIbIO (YHKUUH pPa3IUYHBIX 3aBUCHUMOCTEH,
MPEJICTaBICHUS UX TpapUUeCKH, HHTEPIIpETallMU IpaUKOB;

L4 HaxXoJUTb NPOU3BOJHBIC 3JICMCHTAPHBIX (I)YHKHHﬁ;

L4 HCIIOJIb30BAaTh IMMPOU3BOAHYHO IJId ITPOBCACHHUA HpI/I6J'II/I)KeHHLIX BLI‘-IHCJ'IGHPIfI, peuiaTtb
3alav4i MIPUKIIAHOTO XapaKTepa Ha HAXO0KACHUC HanOOJIBIIIETO U HANMCHBIIIETO 3HAYCHUI,

L BBIYHUCIIATH B HpOCTefIHIPIX clydyadx Iiomaad u 00BEMBI C HCIOJIL30BAaHUEM
OMMpECACIICHHOI'O MHTETpajia,

L4 HUCIIOJIB30BaTh HpI/I06pCTCHHBIe 3HaAHUA U YMCHHA B HpaKTI/I‘{eCKOﬁ JACATCIIBHOCTH H

MIOBCEIHEBHOM JKM3HM [UIsl pELIEHHs 3ajad, B TOM YHCIE COLUUAIBHO-DKOHOMUYECKUX U
¢usznyecknx, Ha HauOOJbUIME U HAUMEHbIIME 3HAYECHUS, HA HAXOXICHHE CKOPOCTH H
YCKOPEHUS;



° pemars paluoHallbHBIE, TOKa3aTelbHbIE, Jorapu(MuuecKue, TPUTOHOMETPUICCKHE
YpaBHEHUS, CBOISIIMECS K JIMHEHHBIM M KBAJPATHBIM, a TaK)K€ AHAJIOTMYHBIE HEPABEHCTBA W
CHCTEMBEL,

o UCIOJIb30BaTh IrpauyecKuil METO pEeIIeHUs YPaBHEHUN 1 HEPABEHCTB;

o n300paxkaTh HAa KOOPJIMHATHOM IMJIOCKOCTH PEIICHUs] YPaBHEHUI, HEPABEHCTB U CUCTEM C
JBYMsI HEU3BECTHBIMU;

o COCTABJISITh U PEIIaTh YPABHEHUS U HEPABEHCTBA, CBSA3BIBAIOIINE HEM3BECTHBIC BETUUMHBI
B TEKCTOBBIX 3aJ1a4ax;

o UCIIOJIb30BaTh MPUOOPETCHHbIE 3HAHMS W YMEHHS B NPAKTHUYECKOH JEATENbHOCTH U

MOBCETHEBHOM KWU3HHM [IJII TIOCTPOSHUS M HCCIAEAOBAHUS IMPOCTEHININX MaTEeMaTHYECKHX
MOJICIICH;

° pemars TpocTeliie KOMOWHATOpPHBIC 3aJadyd METOJOoM Iiepebopa, a Takke C
HCITOJIb30BAaHUEM U3BECTHBIX (POPMYIT,

. BBIUUCIIATh B MPOCTEUIINX CIIydasX BEPOSITHOCTU COOBITHII HAa OCHOBE IOJCUETA YHCIIa
HCXOJIOB;

L] HCIIOJIB30BATh HpI/IO6peTeHHBIe 3HAHUSI H YMGHI/IFI B HpaKTHHCCKOﬁ HCATCIIBHOCTU U
HOBCG[{HGBHOﬁ JKNW3HU JI1 aHaJIn3a peaJII)HI)IX YHCJIOBBIX JOaHHBIX, HpeI[CTaBJIeHHI)IX B BH]IIC
rpaduKOB U JUarpaMm, a Takke U1l aHaIu3a HHOOPMAITUU CTAaTUCTHYECKOTO XapaKTepa;

o pacrio3HaBaTh Ha 4YepTeXKaX W MOJEISIX IMPOCTPAHCTBEHHBIE (HOPMBI; COOTHOCHTH
TpEXMEpHbIE OOBEKTHI C UX OMUCAHUAMHU, U300pAKEHUSIMH;

o OIKCBIBATh B3aUMHOE PACIIONI0KEHHUE MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

o aHAJM3UpPOBaTh B MPOCTEHIIMX CIy4asxX B3aUMHOE pACHOJOXKEHHE OOBEKTOB B
IPOCTPAHCTBE;

o n300pakaTh OCHOBHBIE MHOTOTPAHHUKM M KpPYTJIble Tela; BBIOJIHATH YEPTEXKH 10
YCIIOBHSM 3ajiay;

o CTPOUTH MpocTeiiiine cedeHus Ky0a, Ipu3Mbl, MTUPaMU/IbL;

o pelarh IaHUMETPUYECKUE U IIPOCTEHIINE CTEPEOMETPUUECKHE 3aJaul HA HAXOKICHHUE
F€OMETPUUYECKUX BEJIINYUH;

o UCMOJb30BaTh MPU PEIIEHUH CTEPEOMETPHUECKUX 3a/ad IUIaHUMETpUyYeckre (akTbl U
METO/IBI;

o MIPOBOAUTD TOKA3aTEIbHbBIE PACCYKICHUS B XO/I€ PEILIEHUS 3ajay;

o HCIOJIb30BaTh MPUOOpPETEHHbIE 3HAHMS W YMEHHUS B IPAKTUYECKOW MAESITEIbHOCTU U

MOBCEIHEBHON JKM3HMU JJI MCCIEAOBaHUA (MOJEIMPOBAHMS) HECIOXKHBIX MPAKTHUECKUX
CUTyalluld Ha OCHOBE M3YYEHHBIX (OPMYN U CBOMCTB (puUryp, a Takke BBHIYHCIECHUS 00BEMOB U
IUIOIIAJCH TOBEPXHOCTEM ITPOCTPAHCTBEHHBIX TEJI IPU PEIIEHWH MNPAKTUYECKUX 3a/aad,
UCTIOJIb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKH U BBIYUCIUTENbHbBIE YCTPONUCTBA.

B pe3yjIbTaTe OCBOCHU y‘Ie6H0fI JAUCIUITIINHBI o6yqa}ou11/11710;1 JOJIDKCH 3HATh:
L4 3HAQYCHUE MaTeMaTHUCCKOI HAayKHu Ui pCHICHUA 3ada4d, BOZHHUKAIOIMIUX B TCOPHUHU U
IMMPAKTHUKE, HIUPOTY U B TO KE BPEMA OTPAHNYCHHOCTb MPUMCHCHUSA MAaTEMATUUCCKUX METOJIOB K
AHaJIN3y U UCCIICAOBAHUTIO TPOICCCOB U SIBIICHUH B mpupoac n 06H.[€CTBC;
L 3HAYCHUE TIPaKTUKKM ©W BOIPOCOB, BO3HUKAIOOIUX B caMOM MaTeMaTHKe JUIA
q)OpMI/IPOBaHI/IH n pa3BUTHUA MaTeMaTHIECKOM HAayKH; HCTOPHIO pPa3BUTUA IIOHATHA UYHUCIIA,
CO3aHUA MAaTEMAaTUYICCKOTO aHAJIN3a, BOSHUKHOBCHUA U PA3BUTHA TCOMCTPHHU,

. YHUBEPCAIBHBIM XapakTep 3aKOHOB JIOTMKM MaTEMaTHYECKUX PpaCCYKICHHM, UX
IPUMEHUMOCTh BO BCEX 00JIACTAX UEIOBEUYECKOM NesTeIbHOCTH;
o BEPOSITHOCTHBIA XapaKTEP Pa3IMYHbIX MPOLIECCOB OKPYKAKOLIETO MUPA.

OcBoeHne cojepkaHusi y4eOHOU MuCHUIUIMHBL «MaTemaThka» 00ecredYnBaeT JOCTHKEHUE
00yJarouMMHUCS CIEAYIOIINX PE3yIbTaTOB:



o JIMYHOCTHBIX:
— c(OpPMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKE KaK YHHUBEPCAJIbHOM SI3bIKE HAyKH,
CPEICTBE MOJICIIMPOBAHHUS SIBJICHUN U MPOIECCOB, UAEIX U METOJaX MaTEMaTHKHU;

— IIOHUMAaHHUEC 3HAYNMOCTU MaTreMaTuKun JIIsL HAayYHO-TCXHHUYCCKOI'O nmporpecca,
c()OPMHUPOBAHHOCTh OTHOIICHUS K MAaTEMATHKE KAaK K YacTH OOIIEYeTOBEUECKON KYIBTYpPhI
yepes 3HAKOMCTBO C HCTOPHUEH pa3BUTHUSI MATEMATHUKH, SBOJIIOIIMEH MaTeMaTHUYECKUX UCH;

— Pa3sBUTHUC JIOTH4Y€CKOIro MBIIIJICHHU A, MMPOCTPAHCTBCHHOI'O B006pa)KeHI/I$I,
QITOPUTMUYECKOH KYJIbTYpbl, KpUTHUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAUMOM Uil OyayIien
npodeccuoHaNbHOM NesTeNIbHOCTH, JUISl TPOJOJIKEHHsI 00pa30BaHus U caMo00pa30BaHUs;

— OBJIAACHUC MATCMATHYCCKUMHA 3HAHUAMU U YMCHUSIMU, HCO6XOI[I/IMBIMI/I B HOBCGI[HCBHOﬁ
KHU3HU, JJIL OCBOCHUA CMECXKHBIX CCTCCTBCHHOHAYYHBIX JUCLHUIIIINH 20205(0050000%051
npoecCHOHANBHOrO 1UKIA, JUIS IOJydyeHuss oO0pa3oBaHUA B 00JAcTAX, HE TpeOyromMxX
yriyOJICHHOM MaTeMaTU4YeCKON MOATOTOBKY;

— TFOTOBHOCTh M CHOCOOHOCTH K OOpa3OBaHMIO, B TOM YHCJIE CaMOOOpa3OBaHHIO, Ha
NPOTSKEHUH BCEW KHU3HU; CO3HATEIbHOE OTHOIICHHE K HENPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCIICITHOW MTPO(hecCHOHATEHOM U OOMIECTBEHHON ACSITETLHOCTH;

— TOTOBHOCTD u CIIOCOOHOCTBK CaMOCTOSITENTbHOM TBOPUYECKOI u
OTBETCTBEHHOWIEATEILHOCTH; TOTOBHOCTh K KOJUICKTUBHOM paldoTe, COTPYIHHYECTBY CO
CBEpPCTHUKaMH B 00pa30BaTelIbHON, OOIIECTBEHHO TMOJE3HON, Y4eOHO-HCCIEI0BaTENbCKOM,
HpOGKTHOf/’I " JpYyrux BUJax ACATCIbHOCTU,

— OTHOIIICHHE K MPO(PECCUOHAIBHON NEATEIHHOCTH KaK BO3MOXKHOCTH YUacCTHUsl B PEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATIBHBIX MPOOIIeM;

o MeTanpeaMeTHBIX:

— YMEHHUE CaMOCTOSITENIbHO ONpEIeNsATh LeNu JAEATENbHOCTH U COCTaBJIATh IUIaHbI
NeSITeIbHOCTH;

— CaMOCTOSITEJIbHO OCYIIECTBIISATh, KOHTPOJIMPOBaTb M KOPPEKTUPOBATH JIEATEIbHOCTH;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIsSl TIOCTHXKEHHUS MMOCTABIIEHHBIX IEJIel U peaanu3aluu
IUTAHOB AESTEIbHOCTH;

— BBIOMpATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYaIHUIX;

— YMEHHE MPOAYKTUBHO OOLIAThCS M B3aUMOJEHCTBOBATb B IIPOLIECCE COBMECTHOM
NEeSITeIbHOCTH, YUYUTBIBATh MO3MLUU JAPYIMX YYAaCTHUKOB JEATEIBHOCTH, 3(P(PEKTUBHO
paspematb KOH()IUKTHI;

— BJIQ/ICHUE HaBbIKAMU [103HABATEIbHOM, Y4YEOHO-UCCIIEOBATEIbCKOM M MPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMU pa3pelleHust Mpooiiem;

— CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY TIOMCKY METOJIOB pELIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOOB [TO3HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHON HH(OPMallMOHHO-TI03HABATEIbHON
NeSITeIbHOCTH, BKJIIOYAsh YMEHHE OPHUEHTHPOBATHCA B PA3JIMYHBIX MCTOYHHMKAX HMHGOpMAaIUH,
KPUTHYECKH OIIEHMBAaThb W MHTEPIPETUPOBaTh HH(MOPMALIMIO, TOJYyYaeMyl0 H3 pa3IMuHbIX
VCTOYHUKOB; BJIa/ICHNE S3bIKOBBIMH CPEACTBAMHU: YMEHHE SICHO, JIOTHYHO U TOUHOM3J1araTb CBOKO
TOUKY 3pEHUS], UCII0JIb30BATh aJIeKBAaTHBIE S3bIKOBBIE CPE/ICTBA,

— BJIaJICHHME HAaBbIKAMHM TI03HABATENIbHOW peQUIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JENCTBUI M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMM, IPAHULl CBOETO 3HAHUSA U
HEe3HaHUs, HOBBIX [TO3HABATENIbHBIX 3a/1a4 U CPEJICTB JJI UX TOCTHKEHUS;

— LEJIEYyCTPEMJICHHOCTh B TIOMCKAaX W TPHUHATUM pelleHuil, cooOpasuTeabHOCTh U
UHTYHUIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJCTABICHUN; CHOCOOHOCTH BOCIPUHUMATh
KpacoTy U FapMOHUIO MUDA;

L HpeaAMETHBIX:



— c(hOPMHUPOBAHHOCTh TMPEACTABICHUI O MAaTeMaTHKE KaK YacTH MHPOBOW KYIbTYPHl U
MecTe MaTeMaTMKH B COBPEMEHHOM IMBWIM3ALMM, CIOCO0aX OMHCAaHUs  SIBICHUMN
pealbHOTOMHUpPAa Ha MaTeMAaTUYECKOM  sI3bIKe; CHOPMUPOBAHHOCTH MPEACTABICHUN O
MaTE€MaTUYeCKUX IMOHATUAX KaK BAXKHEMIIUX MaTEMaTUYECKUX MOJENAX, IO3BOJISIOIIMX
ONKMCHIBATh U U3YYaTbpPa3HbIE IPOLIECCHI U SIBJICHHUS;

— IMOHMMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 IIOCTPOCHUSI MAaTEMaTHYECKUX TEOPUI;

— BJIAJICHUE METOJAaMH JI0Ka3aTeIbCTB U AJTOPUTMOB PELICHUS, YMEHHUE UX IPUMEHSATh,
MIPOBOJIUTH JOKA3aTEJIbHBIE PACCYXKICHUS B XO/I€ PEIICHUS 3a/1a4;

— BJIAJICHUE CTAaHAAPTHBIMU NPUEMAMH PELICHHS PALMOHAIBHBIX W WPPALUOHAIBHBIX,
MOKA3aTeJIbHbIX, CTENEHHbIX, TPUTOHOMETPUUYECKUX YPABHEHUM W HEPABEHCTB, HUX CHUCTEM;
UCIIOJIb30BAHNUE I'OTOBBIX KOMIIBIOTEPHBIX IPOrPAMM, B TOM YHUCIE JUIs IOMCKA IIyTH PELICHUs U
WJUTIOCTPALIMU PELIEHUS YPABHEHUN U HEPABEHCTB;

— c(OpPMHUPOBAHHOCTH MPEAICTABICHUI 00 OCHOBHBIX MOHATUSAX MAaTEMaTHUYECKOIrO aHalu3a
U UX CBOWCTBax, BJIaJICHHME YMEHHEM XapaKTepHU30BaTh MOBeACHHE (PYHKIHN, UCTOIH30BAHUE
MOJYYECHHBIX 3HAHUW JIJI ONMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

— BJIAJICHUE OCHOBHBIMU TOHATHSIMU O IUIOCKMX U MHPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOICTBAX;

— c(OPMUPOBAHHOCTh YMCHHS PACIIO3HABATH T€OMETPUYCCKUE (UTYphI Ha 4YepTexax,
MOJIEJIIX U B PEAIbBHOM MHUPE;

— MIPUMEHEHUE HW3YYCHHBIX CBOMCTB reoMeTpuueckux ¢uryp u (Gopmyn mis pelieHus
TeOMETPUYECKUX 33/1a4 U 3a7a4 C MPAKTUYECKUM COJICPKAHUEM;

— chOpMUPOBAHHOCTh ~ MPEACTABICHUI O Tmpomeccax U SBICHUSAX, HMEIOIINX
BEPOSITHOCTHBIA XapaKTEep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pPEaJIbHOM MHpPE, OCHOBHBIX
MOHATHSX JJIEMEHTAPHON TEOPUU BEPOATHOCTEM;

— YMEHHUI HAXOJUTh U OILICHWBATh BEPOATHOCTH HACTYIUICHHS] COOBITHII B MPOCTEHUIINX
MPAKTUYECKUX CUTYaLUSX U OCHOBHBIE XaPAKTEPUCTUKU CIIyYailHbIX BEJTUYMH;

— BJIAJICHUE HABBIKAMU MCIIOJIb30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM IPHU PEUIEHUU
3a/1a4.

[Tpouecc u3yueHus: AMCUUIIIMHBI HAaNpaBiieH Ha (pOpMHUpPOBAHHE CIAEAYIOUINX KOMIETEHIIHIA:

OK 01. BeiOupare cnocoObl pemeHuss 3afad  OpoPEecCHOHATBHON  JeSTEIbHOCTH,
NPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpPEICTBAa IIOMCKA, AaHAIW3a MW HHTEPIpETALUU
uH(popMaluu, 1 UH(OOPMALIMOHHBIE TEXHOJOTUU Ul BBINOJIHEHUS 3a7ad NMpoQeccHOHAIbHON
JESATEIBHOCTH.

OK 03. IInanupoBaTh M peanu30BBIBATH COOCTBEHHOE NPO(ECCHOHATBHOE M JIMYHOCTHOE
pasBUTHE, NPEANPUHUMATEIBCKYIO JIEATEILHOCTh B MpOoQecCuoHaNbHON cdepe, NCroab30BaTh
3HaHUS 110 PUHAHCOBOI IPAMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYalUSX.

OK 04. D dexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaHJIE.

OK 05. OcymiecTBisiTh YCTHYIO M MUCbMEHHYIO KOMMYHHUKAIlMIO Ha TOCYAapCTBEHHOM S3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. IIposBisaTe IpaKJaHCKO-NATPUOTHUYECKYIO IMO3ULUI0, JTEMOHCTPHUPOBATH OCO3HAHHOE
MIOBEJICHHE Ha OCHOBE TPAJMIIMOHHBIX OOILIEUEIIOBEUECKUX IIEHHOCTEH, B TOM YHCIE C y4ETOM
rapMOHHU3alUU MEXKHALMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIICHUN, MPUMEHSATh CTaHAApPThI
AHTUKOPPYILUOHHOIO IOBEIEHUS.

OK 07. CopnelicTBOBaTh COXpaHEHHUIO OKPYXAIOILIEH Cpebl, pecypcocOepeKeHUI0, IPUMEHITh
3HaHUS OO0 W3MEHEHUWH KJIMMaTa, MPUHLUUIB OEpeXIMBOrO MPOU3BOJACTBA, SPPEKTUBHO
JIEWCTBOBATh B UYPE3BBIYANHBIX CUTYaAIHSIX.



2 CTPYKTYPA U COAEPXKAHUE YYEBHOU JUCITATLIAHBI

Bupa yueOHoii padoThI O0bem yacoB
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 205
O0s13aTesIbHAsI Ay IUTOPHAs1 Yu4eOHasi Harpy3Ka (Bcero) 195
B TOM YHCJIE:
nabopaTtopHbIe paObOTHI -
MIPAKTHYCCKHUE 3aHATUS 78
KOHTpOJIbHas paboTa -
KOHCYJIbTallMH 4
[TpomexyTouHas aTTectanus B popme dK3aMeHa 6




2.1 TemaTn4yecknii IVIaH U coAepkaHue y4eOHOM qucHUIINHBI MaTemaTuka

KoJ1-Bo yacoB no
pa3jienam u
TeMaM OcBae | Ypoge
HaumenoBanue 5 g MBbl€ Hb
Ne . Z E= TpeGoBanue Kk pe3yabTaTaM 0CBOECHUS 3J1eMeH | 0CBOEH
3aHSATHI, JIa0OpATOPHbIE U NPAKTHYECKHUE S E S
3aHATHSA o =2 &5 AUCHUILTHHBI ThI ust
3aHSATHS 5 SESE KoMIIe
2 =z aF
R E e
a E § i
1 2 3 4 S)
Pa3znesn 1 IloBTopenune Kypca MaTeMaTHKH OCHOBHOM 12
HIKOJIbI
Tema 1.1 Ienv u 3a0auu mamemamuKku npu OC8OEHUU 2 3HaTh: 3HayeHue Maremarndecko Hayku g | OK 01
cneyuanvHocmu. Yucna u eviuucienus pelieHus 3a7a4, BOSHUKAIOUIMX B Teopuu U npaktuke; | OK 02
1 MaremaTruka B NPAKTUYECKOW JIESATEIBHOCTH. 2 3HAYEHWE NPaKTUKU W BOMpocoB, Bo3HuKaromux B | OK 03 1,2
Ilenn w 3amaunm HM3yd4eHUS MATEMATHKU B camoii Martematuke ans ¢opmupoBanus u passutus | OK 04
YUPEXKICHUAX CPETHEro MpodhecCHOHATBEHOTO MaTeMaTUYeCcKOW HayKH; UCTopuio pa3BuTus noHstusa | OK 05
00pa3oBaHus. YHCJIa, YHUBEpCAJIbHBIN XapakTep 3akoHOB Jjoruku | OK 06
HeiictBust ~ HaJ  TOJOXKUTENBHBIMH U MaTeMaTUYECKUX PACCYXKIACHUH, UX PUMEHUMOCTb BO
OTpPHUIIATEIILHBIMU YHUCJIAMH, c BCEX 00JIACTAX YETIOBEYECKOM JACATEIHHOCTH.
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU. YMeTb: BBINOJNHATH JIEUCTBUS C MOJOKUTEIbHBIMUA U
JeiicTBus co cTeneHsMu, GopMyIibl OTpULIATEIbHBIMU YMCIIAMHU, JAEUCTBUS C ApoOsMH,
COKpAIIEHHOTO YMHOKEHUS JNENCTBUS CO CTEMEHsSMHU, ONepupoBaTh (hopmynamMu
COKpPAIEHHOTO YMHO)KCHUSI.
Tema 1.2 Ilpoyenmnvle eviuucienus. Ypaeuenus u 4
HepaseHcmea
2 [IpocTeie TPOLIEHTHI, pa3HbIE CIOCOOBI HX 2 YMeTb: HaxoAWTh MPOLEHT OT YHUCIA, YHUCIO IO 1,2
BBIYHCIICHUS. 3aITaHHOMY TIPOIEHTY
3 JluneiiHble, KBaApaTHBIC, APOOHO-TUHEHHBIC 2 YMeTh: pemiaTh JTUHEHHBbIC, KBaJpaTHbIE, APOOHO — 1,2
YpaBHEHUS U HEPABEHCTBA JWHEWHbIC YpaBHEHUS U HEPABCHCTBA




Tema 1.3Cucmemvl ypagneHutli u HepageHCma

4 Cucrtembl  JIMHEHHBIX W HEJIMHEHHBIX 2 YMeTh: pemarb CUCTEMbI JIMHEHHBIX U HEJIMHEWHBIX |,
YPABHEHUI U HEPABEHCTB. YPaBHEHUN U CUCTEMBI JIMHEHHBIX HEPABEHCTB
Tema 1.4 I'eomempus na niockocmu 2
5 Buner miiockux ¢uryp, ux miomanu 2 3HaTh: BUABI TNIOCKUX (DUTYP M YMETh BBIYHCIATH MX
IUIOILAH
Tema 1.5 Bxoonoti koumponw 2
6 Boruncnenns u npeobpasoBanus. YpaBHEHUs 2 YMeTh BBINONHATH anreOpanyeckue MpeoOpa3oBaHUs 1,2
U HepaBeHCTBA. [ 'eoMeTpus Ha MIIOCKOCTH. u BBIYUCIICHMUS, UCTIONb3Ys nelcTBus c
HOJIOKUTEIBHBIMU M OTPULATENIBHBIMU  YHCIIAMH,
NEUCTBUS C JpoOsSIMU, JIEHCTBUS CO CTEIEHSIMH,
(GopMysBl COKpAIlEHHOTO YMHOXXEHUS; BBIYMCIATH
AIIEMEHTHI ¥ MIJIOUIAIN TUIOCKUX (QUTYD
Paznen 2 Crenenn u kopuu. CreneHHasi, 38 14 3HaTh: CBOMCTBA CTETICHN M KOPHS
NoKa3aTeJbHas ¥ Jorapupmuyeckas GpyHKuuH YMeTb: HAaxXOQUTh 3HAUEHMsI KOPHS, CTENEHH, Ha OCHOBE ONpEIENICHMS,
UCTIONB3ys.  TpU  HEOOXOIUMOCTH  HMHCTPYMEHTAJIbHBIE  CpPEJCTBA;
M0JIb30BaTbCsl MPUOJMIKEHHOW OLIGHKOM IpH MPaKTUYECKHX pacueTax
YMeTp HCHoib30BaTh TIpaUKU MOKa3aTeNbHOM U JorapuMUUYEcKoi
GyHKUMU JUId U3Y4YEHHUs MPOLECCOB U 3aBUCUMOCTEH IpPU pElIeHUM 3a7ad
U3 JpYyrux YYeOHBIX TMPEIMETOB W U3 PEaJbHOM JKU3HM, PEUICHUS
NOKa3aTeabHbIX U JIOrapu(MUUECKUX YPaBHEHHH U HEPAaBEHCTB
Tema 2.1 Cmenennas @ynkyus, ee ceolcmea. 8 4 OK 01
IIpeobpaszosanue svipadiceHuli ¢ KOPHAMU N-0U CMeneHu OK 02
7 Kopuu HaTypanbHOH CTENEHU U3 YUCIia U UX 2 OK 03 1,2
. . YMeTh: HaX0IUTh 3HAYCHUS KOPHS, CTENICHH, Ha
cBoiicTBa. CreneHu c IeHCTBUTEIBHBIM OK 05
. OCHOBE OTIPE/ICTICHHUS, UCIIOJIb3YS IPU HEOOXOMMOCTH
TIOKA3ATCIICM, MX CBOHMCTBA. MHCTPYMEHTAJIbHBIE CPE/ICTBA; MOJIb30BATHCS oK 07
8,9 [TpakTryeckoe 3anstue. [IpeobpazoBanue 4 4np pyM . per ’ 1,2
9 NPUOJIMKEHHON OIIEHKOM MPH MPaKTHYECKUX pacdeTax
UPPaIMOHATFHBIX BBEIPAKECHUH.
10 CrenenHble (PyHKIIMU, UX CBOMCTBA U 2 YMeTb CTpOUTH TpapUKH CTENEHHBIX QYHKIHIL ¢
rpaduKn JIEHCTBUTENLHBIM TIOKA3aTeIeM
Tema 2.2 Pewenue uppayuoHanohvix ypagHeHull 4 2
11 PaBHOCMIIBHOCTH MppaIlMOHAIBHBIX 2 1,2
. YMeThb penrath HeCIOKHBIE HpPAIMOHATbHEIE
ypaBHEHH. MeTO/Ibl UX PELICHHUS.
YpaBHEHHsSI 1 HEPABEHCTBA; BBIIIOJIHATh
12 [TpakTrueckoe 3ansaTue. Pemenue 2 2np 1,2

VPPALMOHAIBHBIX YPABHEHUN.

npeoOpa3oBaHus UPPAMOHATHHBIX BRIPAKECHHI
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Tema 2.3 IloxkazamenvHas ¢pynkyus, ee ceolicmaa. 8 2
Iloxkaszamenvhbvle ypasHeHUs U HepABEeHCMBA
13 [TokazarenpHast QyHKOws, ee rpaduk u 2 OK 01 1,2
cBoiicTBa.  [lpuMeHeHue  mMoOKa3zaTeNbHOUN OK 02
dyHKINN. OK 03
14 Pemenue IIOKa3aTeNbHbIX ypaBHEHUI 2 YMeTh cTpouTh rpaduk nokasareabHOl GpyHKINNU; OK 05 1,2
METOI0M YpaBHUBAHHS noKa3aTesei, pemaTh Mmoka3aTelbHbIe YpaBHEHUS 1 HEPABEHCTBA OK 07
METOJIOM BBEJCHHS HOBOH IEpEMEHHOH, HmeTp noHATHE O MIPUMEHEHHH TI0Ka3aTeIbHOM
($YHKIMOHATHHO-TPAQUUECKIM METOJIOM. byHKIIUN
15 Pemenre mokasaTebHBIX HEPABEHCTB 2 1,2
16 [TpakTrueckoe 3aHATHE. Pewmenune 2 2n0p
NIOKa3aTeJIbHBIX YPAaBHEHUH M HEPaBEHCTB.
Tema 2.4 Jlocapugm uucna. Ceoticmea noeapudmos 16 6
17 Jlorapudm qHCla. OcHoBHOE 2 OK 01 1,2
aorapu(MuUecKoe TOXAECTBO. JlecaTHuHbIe 3HaTh: onpeeneHue gorapudma, Buabl Jorapumon OK 02
Y HaTypaJibHbIE JJOrapu(mbl, YUCIIO €. OK 03
18 CsoiictBa norapudmos. [lepexoa k HOBOMY 2 YMeTh Moab30BaThCsl CBOMCTBAMU JIOTapu(pMOB OK 05 1,2
OCHOBAHHUIO. JlorapugmupoBanue u Hwmets noHsATHE 0 Torapu(MUPOBAHUH U OK 07
HOTCHIMPOBAHUE. HNOTCHIUPOBAHUH
19,20 | INpaktuyeckoe 3anstue. [Ipeodbpa3zoBanus 4 4mp YMeTh BBINONHATH HECIOKHBIE TPe0Opa30BaHUs 1,2
JOrapu(pMHUECKUX BbIPAKEHUI. Jorapu(pMHUUECKUX BbIpKEHUHN
21 Jlorapudmuueckas pyHKuus, ee rpapuk u 2 YMeTh cTpouTh rpaduk iorapupmMudeckon GyHKINN 1,2
CBOMCTBA.
22 Jlorapudmuueckre ypaBHEHUs, OCHOBHBIE 2 YMeTh pemiath JorapupMuUecKie ypaBHEHUS U 1,2
IpUEMBbI UX pelleHus (MeTOo] BBEIEHUSI HOBOM JorapupmMuyecKie HepaBeHCTBa
NIEPEMEHHO, METOJI MOTEHITUPOBAHHUS,
(GYHKIMOHATIBHO — rpaMuecKuil METON).
23 Jlorapugmuueckue HepaBeHCTBA, OCHOBHBIE 2 1,2
IpUEMBbl UX PELICHHUS.
24 [TpakTrueckoe 3ansitue. Pemenue 2 2np 1,2
JOrapu(pMHUECKUX YPAaBHEHUH 1 HEPABEHCTB.
Tema 2.5 Jlocapugmoer 6 npupooe u mexnuxe 2
25 [Tpumenenue norapugma. Jlorapupmudeckas 2 1,2

CliMpalb B MPUPOJIE, €€ MaTEMaTHYECKUE
CBOMCTBA.

HmeTh noHATHE O MPUMEHEHUH Jiorapudma
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Pa3nes 3 OCHOBBI TPUTOHOMETPHH. 26 14 YMeTh  omnepupoBaTh MOHATUSMH:  TPUTOHOMETpUYECKHE  (DYHKIIHH,
Tpuronomerpuyeckue GyHKIUH TPUTOHOMETPUUYECKHE YPABHEHHUS, HEPAaBEHCTBA M; YMeTb pelIaTh
YpaBHEHHSI Ul PELICHUS MaTeMaTHUECKUX 3aad M 3334 U3 pa3IHuHBIX
oOnacTeil Haykd U peanbHOM JKHU3HU; JEMOHCTPUPOBAThH yMeHue
UCTONB30BaTh rpadukd  (QYHKOMA A9  U3yY4eHHs MpPOIECcCOB U
3aBUCUMOCTEH IpU pelleHUH 3ajJad U3 JPYrux y4eOHBIX MPEeIMETOB U U3
peambHOM  JKM3HHM; BBIpaKaTh  (HOpMyJaMH  3aBUCUMOCTH  MEXIY
BEIIMYMHAMU
Tema 3.1 Tpueonomempuueckue GyHKyuUu NPOU3BOJILHOO 4 2 OK 01
yena, uucia OK 02
26 Panuannas u rpagycHas Mepsl yria. 2 OK 03 1,2
Omnpenenenue cuHyca, KOCUHYca, TAHIT€HCA U OK 04
KOTaHI'€HCA YKCIia. 3HAKU CUHYCA, KOCUHYCA, OK 05
TaHIe€HCa U KOTAHT'€HCAa 110 YETBEPTSIM.
3aBHCUMOCTBH MEX/1Yy CHHYCOM, KOCHHYCOM,
TAHI'€HCOM M KOTAHI'€HCOM OJHOI'O M TOTO XKe
yria.
27 [IpakTnueckoe 3ansaTHe. Berancinenue 2 2np 1,2
3HAYCHUU TPUTOHOMETPUUECKUX (DYHKITHIA, 3HaTh W  yMETh: BBIIOJNHATH INPEOOpazoOBaHHE
OIpeJIeIeHUE UX 3HAKOB M0 YETBEPTAM BBIPOKEHUH, TPUMEHSST OPMYJIBI, CBA3aHHBIC C
Tema 3.2 OcnosHble mpucoHomempuyeckue 6 4 OCHOBHBIMH TPUTOHOMETPUYECKAMHU TOXKICCTBAMH H
modicoecmea. Popmynvl npusedens UX CIEICTBUSMU; BBINOJIHATH  IpeoOpa3oBaHue
28 Tpuronomerpuueckue Toxaectsa. Cunyc, 2 MPOCTEHIINX  TPUTOHOMETPUUECKHUX  BBIPAKEHUH, 1,2
KOCHHYC, TAHT€HC U KOTAHT€HC YTJIOB Ol 1 - O CTPOUTH rpaduku U3YyYEHHBIX (GyHKIMH,
29,30 | IIpaktuueckoe 3anstue. [IpeobpazoBanus 4 4mp WJUTFOCTPHUPOBATH 110 TpadUKy CBOMCTBA (PYHKITUH. 1,2
MPOCTEUIINX TPUTOHOMETPHIECKUX
BBIPKCHUI.
Tema 3.3 Tpueonomempuueckue QyHKyuu, ux colUcmad 4 2
U epaguxu.
31 CaoiicTBa u rpaduku GyHKIU y = Sinx, y = 2 1,2
COSX, Y = tgX, Y = CtgX.
32 [lpakTnyeckoe  3aHATHE. Cxarne 2 2mp 1,2
pacTsikeHrue rpaduKoB TPUTOHOMETPHUECKUX
GyHKIHIA. [Ipeo6pa3zoBanue rpadukoB
TPUTOHOMETPUUYECKUX (DYHKLIUH
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Tema 3.4 Obpammusie mpueconomempuieckue GyHKyuu 2
33 OOGparHbIe TPUTOHOMETPUUECKUE PYHKITUH, 2 1,2
uX rpaMKu ¥ CBOMCTBA.
Tema 3.5 Tpueonomempuueckue ypagHeHus u 10 6
HepaseHcmea
34 [Ipocreiimye TPUTOHOMETPUIECCKUE 2 YMeTh pemarb TPUTOHOMETPUUYECKHE YPaBHEHUS 1,2
yYpaBHEHHS. BMAA COSX=a,sinx=a,tgx=a,ctgx=a.
35 [Tpocreiire TPUroHOMETPUUECKUE 2 YMeTh pemiath MPOCTEHIINE TPUTOHOMETPUUYECKUE 1,2
HEPABEHCTBA. HEPaBEHCTBA
36 [IpakTrueckoe 3ansaTue. Pemenue 2 2np 1,2
TPUTOHOMETPUUYECKHX YPABHEHUIH OCHOBHBIX ]
YMeTh: periath TPUrOHOMETPUUECKUE YPaBHEHUS
TUTIOB (CBOASIINECS K KBaIPATHBIM,
pelaemMble pa3ioKeHneM Ha MHOKHTEIH,
OJIHOPOJTHBIC)
37,38 | Ilpaktuueckoe 3ansTue. Pemenne 4 4np 3HaTh METOJIbl U YMETh PEIlaTh TPUTOHOMETPUUYECKUE 1,2
TPUTOHOMETPHUUECKUX YPaBHEHHIH. ypaBHEHUS
Pa3znen 4 IlpousBoaHass u nepBoodpa3Has PyHKINH 48 26 3HaTh: IPUMEHEHNE MAaTEMAaTUYECKUX METOA0B K aHAIU3Y U
MCCIICIOBAHHIO MTPOIIECCOB U SBJICHHUI B IPUPOJE U OOIIECTBE YMETh:
HAXOJUTh IPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIIMIA; HCIIOJIB30BATh
MIPOM3BOJIHYIO ISl IPOBEICHUS MPUOIIMKEHHBIX BEIYUCIICHHUH, penaTh
3a[1a4M MPUKJIAJHOTO XapaKTepa Ha HaX0XK/IeHHEe HAaUOOIBIIETO U
HAMMEHBIIIETO 3HAYCHUS; HAaXOIUTh HEONPEACICHHBIE HHTETPAJIBI OT
HECJIOKHBIX (PYHKIIMIA, UCTIONB3Ys CIIPABOYHBII MaTepHall; BEIYUCIATH
OTIpeieIeHHBIC MHTETPANIbl; UMETh TMIOHSITHE O  MPHIIOKEHHSIX
OIpeIeJIEHHOr0 HHTErpaia K BEIYUCICHUIO (PU3MUECKUX BEITHYUH
Tema 4.1 Iouamue npoussoonou. l[Ipasuna u ghopmynvi 8 4 OK 01
oughchepenyuposanus OK 03
[Ipupamenune  aprymenra. llpupaimienue 2 3HaTh: onpeeNeHne MPOU3BOJHON OK 04 1,2
39 ¢bynkuuu. 3agauu, TPUBOASALIME K MOHATHIO OK 06
Npou3BOAHON. OmnpeneneHrue MpPOU3BOTHOM. OK 07
AJNTOPUTM OTHICKaHHS IPOM3BOJIHOM.
40 ITpaBuna u hopmynsl quddepeHnrpoBanms. 2 YnMmerpb nuddepeHnrpoBaTh HECIOKHBIC HYHKITHI 1,2
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1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2

41,42 | IIpakTuyeckoe 3aHATHE. 4np
HuddepennmpoBanne 3JIEMEHTAPHBIX
GyHKINH.
Tema 4.2 Ionamue o nenpepwvisHocmu gyuxkyuu. Memoo 2
UHMepPBaNos
43 [Tonsitue HenpepbiBHOW (pyHKIMU. CBOMCTBa NMerp mOHATHE O HENpPEepPhIBHON (GYHKIHH, €€
HenpepbiBHON  QyHKImu. CBs3p  MEXIY CBOICTBaX u CBSI3U HETPEPHIBHOCTHIO
HEIMPEPHIBHOCTHIO U AU(HEePEHIINPYEMOCTHIO uaudepeHIpyeMoCcThIO (QYHKIIMH B TOUKE.
(GYHKIINU B TOUKE.
44 ANTOPUTM pELIECHUS HEPaBEHCTB METOAO0M 3HaTh QJIrOPUTM pELICHUS HEPaBEHCTB METOJIOM
UHTEPBAJIOB. MHTEPBAJIOB.
45 [TpakTrueckoe 3aHATHE. Permenue 2mp YMeTh perath HepaBeHCTBA METOI0M MHTEPBAJIOB.
HEPaBEHCTB METOJIOM MHTEPBAJIOB.
Tema 4.3 IT'eomempuueckuii u @usuyeckKuti CMulCl 2
npoU3600HOU
46 I'eomeTpuyecknid  CMBICH  IPOU3BOJIHOM. 3HaTh: TEOMETPUYECKUH  CMBICI  NPOU3BOJHOM;
YpaBHeHHEe KacaTeIbHOW U HOPMAJIH. QJITOPUTM COCTAaBJICHUS YPAaBHEHHS KacaTelIbHOW K
rpa¢uky yskumy y=f(x)
47 [TpakTueckoe 3aHaTue. ['eomeTpuyeckuit 2mp YMeTh COCTaBISTh YpaBHEHHUE KacaTeIbHON
CMBICII IIPOU3BOJHOM. YpaBHeHue
KacaTeJIbHOM.
Tema 4.4 Monomonnocme ¢hynkyuu. Touku sxcmpemyma
48 Bospactanne u  yObIBaHME  (DYHKIIMH. YMeTh uccieoBaTh (YHKIHIO HA MOHOTOHHOCTb U
Okcrpemymbl  pynkmuu.  HccnenoBanme OKCTPEMYM, Ha BBHITYKJIOCTh M TEPErud ¢ MOMOIIBIO
(YHKIMM HAa MOHOTOHHOCTb M 3KCTPEMYM C IIPOU3BOIHOM
MTOMOUIBIO TPOU3BOTHOM.
49 Bropas npousBoaHas. Beimyknocts GpyHkImu,
Touku neperuda. Mccnenoanne QpyHKIMU Ha
BBINYKJIOCTh U TOYKU Iepernda ¢ MOMOILBIO
IIPOU3BOHOM.
Tema 4.5 Hccneoosanue @yukyuii u nocmpoeHue 4
epaghuxos
50 Anroput™m  uccnenoBaHUS — QYHKIUH U YMeTb uccnenoBaTth (QYHKIUIO IO OIpPeIelIeHHOMY
NOCTpPOCHHST ~ TpaUKOB € TIOMOIIBIO ATOPUTMY W CTPOUTh TpaduK C  TOMOIIBIO
MIPOU3BOAHOM. MIPOU3BOAHON

1,2
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51,52 | IIpaktuyeckoe  3anarue.  MccnenoBanue 4 4np 1,2
GYHKIMA U TOCTPOCHUE TPAPUKOB.
Tema 4.6 Haubonvwee u HaumeHbulee 3HAYEHUs 6 6
@yukyuu. Haxoorcoenue onmumanvHo2o pesynvmama ¢
NOMOWbIO NPOU3BOOHOU 8 NPAKIMUYECKUX 3a0a4ax
53 [IpakTueckoe 3aHATHE. Haxoxnenue 2 2np 1,2
HanOOJBIIETO M HAMMEHBIIEro 3HAYCHHUN 3HaTh: MPUKIATHONW XapaKTep MPOU3BOAHOH; YMETb:
byHKIUU pemiate  3a7add  MPUKIAJHOTO  XapakTepa  Ha
54,55 | IIpakTuueckoe 3aHATHE. [Tpunoxxenue 4 4np HaXO0XXJCHUE HAMOOJBIIEro ¥ HAUMEHBIIIETO 3HAYCHHUS. 1,2
IIPOM3BOJIHON K PELICHUIO IPUKJIAIHBIX 3a/1a4
Tema 4.7 Ilepsoobpasnas ¢hynxyuu. Ilpasuna 14 8 OK 01
Haxooicoenus nepsoobpasuvix. Heonpedenenmnwiii u OK 03
onpeoeneHHblll UHmepasl OK 04
56,57 [Tonsitue nepBoobpaznoit pynkuuu. [Tonstue 4 OK 06 1,2
uHTerpupoBanus. [lpaBuna  HaxokIeHus OK 07
nepBooOpasHbiX. HeonpeneneHHslil uHTErpa
u ero cBoicTBa. OCHOBHBIE TaOJIUYHbBIE
HHTErpabI 3HaTh M YMETh HAXOJAUTh HEONPEACICHHBIC HHTETPAJIbI
: OT HECIIOKHBIX KLUUH, MCIONb3Ysl CIPABOYHBIHI
58 IIpakTnueckoe 3ansaTue. HemocpeacTBeHHOE 2 2np ymicuuaid, Y P 1,2
o MaTepHall; BBIYUCISTH ONPEICICHHBIC HHTETPAIbI
WHTETPUPOBaHKE ()YHKIIHHA.
59 OnpeneneHHbI MHTETpal U €ro OCHOBHBIE 2 1,2
CBOlicTBAa.  BpIumcienune  ompeneneHHbBIX
uHTerpaioB  no  ¢opmyne  HproToHa-
JleitOHunA.
60 [TpakTrueckoe 3aHATHE. Brruncnenue 2 2np 1,2
OTIpeIeNIEHHBIX HHTETPAJIOB.
61 [TpakTueckoe 3aHATHe. ['eomeTpuyecKuit 2 2np 1,2
CMBICIT OTIPEIEIIEHHOTO WHTETpaja. .
YMeTh: BBIYHCIATH B MPOCTEHINNX CIyYasX TUIOMIAIH
[TpuMeHeHHe ompeneNeHHOro MHTerpaia Jyis
N C MCIIOJIb30BAaHUEM OIIPEJICIIEHHOI0 UHTErpaia; UMeTh
BBIYHCIICHUS TUIOMIAJICH
MOHATHE O  TMPHIIOKEHUSIX OTPEIEIICHHOT0 HHTerpasa
62 [TpakTrueckoe 3aHSTHE. ITpunoxxenus 2 2np 1,2
K BBIUUCIICHUIO (PM3UUECKUX BETUYHH
OTIPENIETICHHOTO HWHTETpaja K BBIYHCICHUIO
(bU3NUECKUX BETUUYUH
Pazgen 5 DaemenTbl Teopuu BeposiTHocTedi m | 20 10 3HaTh U yMeTh: pemaTh npocreinie komounaropusie | OK 02
MaTEeMaTHYeCKOH CTATHCTHUKH 3ajjaud  MeToJiIoM repebopa u ¢ wucnosb3oBanueM | OK 03
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Tema 5.1 OcHnogHble noHsmus KOMOUHAMOPUKU 8 4 U3BECTHBIX (opMyn; BeMHCHATH B mpocreiimux | OK 05
63 Pa3mernienusi, nepecTaHOBKU U COUCTAHUS 2 Cy4yasx BEpPOSTHOCTH COOBITUH, HCIOJb30BaTh 1,2
64 bunom Herorona. Tpeyronsuuk [lackans 2 IIPUOOPETEHHBIE 3HAHMUSI U YMEHHMS B IPAKTHUYECKON 1,2
65,66 [IpakTnueckoe 3aHATHE. Pemenue 4 4mp JIESTEIBHOCTH U B ITOBCEIHEBHOM JKU3HM VISl aHAIIU3a 1,2
MIPHUKJIATHBIX KOMOMHATOPHBIX 3a7a4. peanbHBIX YHCIOBBIX JAaHHBIX, MPEICTABICHHBIX B
Tema 5.2 Cobvimue, 6epossimuocmsb COObIMUSL. 2 BUJC TPaQUKOB W JMarpamM, a TaKKe JUls aHaln3a
67 BepositHocTh coObITHs. Kinaccudeckoe u 2 MH(OPMAINK CTATUCTUYECKOTO XapaKTepa 1,2
CTaTUCTHYECKOE OIPEJICIIEHUE BEPOSITHOCTH.
Tema 5.3 Beposmuocms 8 npogheccuoHanbmbix 3a0a4ax 4 4
68, 69 | [IpakTudeckoe 3aHsTHE. Bruucienue 4 4np 1,2
BEPOSITHOCTEH COOBITHIA.
Tema 5.4 Jluckpemnas ciyuaunasn 6e1uyuna, 3aKoH ee 2
pacnpeoeneHus
70 Bunel cnyuyaiinpix BenuuuH. JluckperHas 2 1
ClIy4aifHasi BETUYHMHA, 3aKOH €€
pacnpenenenus. UncaoBble XapaKTePUCTHKH
JIMCKPETHOM CIIy4ailHOM BEJIMYMHBI.
Tema 5.5 3a0auu mamemamuuecko cmamucmuku. 4 2
Cocmasnenue madbauy u Ouazpamm Ha NPaKmuke
71 ITonsTHE O 3a/Mauax MaTeMaTHYECKOM 2 1
craTucTuky. Bapuauvonnsiii psa. [lonuron
gacTo U ructorpamma. CTaTUCTHYECKHE
XapaKTePUCTUKU psijia HAOII0JaeMBbIX
JTAHHBIX.
72 [TpakTnueckoe 3anstue. [lepBuunas 2 2np 1,2
00paboTKa CTaTUCTUYECKHX HAHHBIX.
Pa3nesn 6 Ilpsimble M IJIOCKOCTH B POCTPAHCTBeE. 22 6

KoopauHaTsl M BEKTOPHI B IPOCTPAHCTBE

3HaTh W yMETh: MHCIIONb30BaTh MPHOOPETEHHbIE 3HAHUS W YMEHUS B
MPAKTUYECKON NEATETFHOCTH M B TIOBCEIHEBHOW KU3HU JUIsI HCCIICIOBAHUS
(MOJlenMpoOBaHUs) HECIOXHBIX MPAKTUYECKUX CUTyalldd Ha OCHOBE
M3Y4YEHHBIX (DOPMYI U CBOMCTB (UTYP, a TaKXKe JJI BBIYUCICHUSI 00BEMOB 1
IJIOMIAZEH  MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE1 MPU  PELICHUU
MPaKTUYECKUX 3a/1ad, HWCIONB3ysS TPH HEOOXOAMMOCTH CIPABOYHUKUA U
BBIYHCIIMTEIbHBIE YCTPOICTBA.
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Tema 6.1 Koopournamol u gekmopwvl 8 npocmpancmae

73 BexTopsl, BeKTOpHbIE BETMUUHBL. Brpl OK 01 1,2
BEKTOpOB. KoMIutaHapHbi€ BEKTOPHI. OK 03
3HaTh: PEACTABICHUE O BEKTOPHBIX BEIMUNHAX, BUIbI
Pa3noxeHue BEKTOpa 110 TPEM OK 04
. BEKTOPOB.
HEKOMILJIAaHAPHBIM BeKTOpaM. [lelicTBus Hax . OK 07
VYMeTb:  BBINOJHATH JCUCTBUS  HAJ  BEKTOpaMH
BekTOpaMu. CKaJsipHOE ITPOU3BEACHUE
HAXOJUTh AJMHY BEKTOpa, Yrol MEXIy BEKTOpaMmu,
BEKTOPOB. YTOJI MEXAY BEKTOPAMHU. .
YroJl MEXAYy MpsIMOW U IIJIOCKOCTBIO, YIOJI MEXAY
74,75 | IlpsMoyrospHas CUCTEMa KOOpJUHAT B 1,2
MJIOCKOCTSIMHU.
npoctpanctse. KoopanHatel BeKTopa.
- HmeTh noHATHE 00 ypaBHEHUU INIOCKOCTU
JleiicTBUs HaJl BEKTOpaMHU B KOOPAMHATAX.
Jnuna Bektopa. PaccTosHue Mexny nByms
Toukamu. CKaJIIpHOE ITPOU3BEICHUE
BEKTOPOB. YTOJI MEXI1Y BEKTOPAMHU.
Tema 6.2 Ilpakmuko-opueHmupogarHvle 3a0ayu Ha 2
KOOPOUHAMHOU NI0CKOCMU
76 [TpakTuueckoe 3anstue. Pemenue 2np 1,2
KOOP/IMHAT U BEKTOPOB. HAXOJUTh JUTMHY BEKTOPA, YTOJ MEKIY BEKTOpaMH
Tema 6.3 OcHogHble nousmusi cmepeomempuu. 2
Pacnonoowcenue npsamvix u nrockocmeti OcHosHule
nonsamus cmepeomempuu. Pacnonoscenue npsamvix u
njiockocmel
Jlornueckasi CTpyKTypa CTEPEOMETPUH. 3HaTh U yMETh: paclo3HaBaTh Ha yepTexax u mozaensx | OK 01 1,2
77 AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX. IPOCTPaHCTBEHHBIE (YOPMBI; COOTHOCUTH TpexmepHbie | OK 03
B3anmHoe pacnionoxxeHue npsiMbIX B 0OBEKTHI c 150:4 onucanusimu, | OK 04
MIPOCTPAHCTBE. M300pakeHUSIMM;ONMChIBaTh B3auMHoe pacrnonioxkenue | OK 07
78 [TapanienbHOCTh MPSMON U TUNIOCKOCTH. MPSIMBIX u IJI0CKOCTEH B 1,2
[TapanneabHOCTh MIIOCKOCTEH. MPOCTPAHCTBE;aHAIU3UPOBATH B MPOCTEUIINX CITydasix
79 [Ipaktuueckoe 3anstue. [lapannenenunen u 2np B3aMMHOC pacmoioKeHue 00BEKTOB B 1,2
ero aneMeHTsl. CBOMCTBA NapajieenuIea. IIPOCTPAHCTBE;PEIIATh npocTeiimme
Terparap u ero snementsl. [loctpoenue CTEpEOMETPUYECKHE  3aJadyd  Ha  HaXOXKJIeHHUe
CEUYEHHUH. reOMETPUUYECKUX BEJIMYMH;UCIIOJIb30BATh npu
Tema 6.4 [lepnenOuxyisspHocms pAMuIX U NIOCKOCMell pemeHnn CTEPEOMETPUIECKUX 3ama4
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80 IlepnieHuKynspHBIE HIpsIMBIE. 2 TUTAHUMETPUYECKUE (PaKThl U METOBI; 1,2
[leprieH IUKyYIAPHOCTD MPSIMON U TJIOCKOCTH. MPOBOAMUTH JIOKAa3aTENIbHbIE pPACCYXACHUS B XOJe
81 [lepnieHuKynsgp U HAaKJIOHHAs K IUIOCKOCTH. 2 pelieHus 3a1ad. 1,2
Teopema o0 Tpex mepHeHIUKYIsIpax.yYroi
MEXIY HPSIMOM U IUIOCKOCTBIO.
82 JByrpaHHbIT YTOJI. Yron MEXITY 2 1,2
TUIOCKOCTSIMH. [leprieHAUKYISPHOCTD
IIJIOCKOCTEH.
Tema 6.5 Pewenue 3aoau. Ilpsmvle u niockocmu 6 2 2
npocmpancmee
83 [TpakTuyeckoe 3anstue. Pemenne 2 2mp 1,2
CTEpEOMETPUYECKUX 3a/1a4
Pa3nen 7 MHOrorpaHHMKH U TeJIa BpalleHUs 31 8 3HaTh ¥ YMETh: PaCIO3HABATh HA YEPTEkKaX U MOJCIISIX IPOCTPAHCTBEHHBIE
(bOpMBI; COOTHOCUTH TPEXMEPHbIE OOBEKTHI C UX OMUCAHUSIMH,
M300paKCHUSIMU;
OMKCHIBATh B3aUMHOE PACIOJIOKEHUE MPSAMBIX U TIOCKOCTEH B
MIPOCTPAHCTBE;
aHAJIM3UPOBATh B MPOCTEUIINX CIIy4asX B3aUMHOE PaCHoNoKeHHe 00BEKTOB
B IIPOCTPAHCTBE;
n300pakaThb OCHOBHBIE MHOT'OI'PAaHHUKU U KPYTJIbIE TE€NA; BBINOIHATh
YEePTEIKH 10 YCIOBHSIM 33]1ad;
CTPOMTH MpOCTEHIINE cedeHUs Ky0a, MPU3Mbl, MTUPaAMU/IbL;
pemarh MpOCTEHIIIE CTEPEOMETPUIECKHE 3314 Ha HAXOXKICHNE
reOMETPHUECKUX BEIUYHH;
UCTIOJIB30BATh TPU PEIICHUH CTEPEOMETPUUYECKHX 33124
IUTaHUMETpUUecKue GakThl U METOBI;
MIPOBOJIUTH JTOKA3aTeIbHbBIC PACCYKICHUS B XO/I€ PEUICHHUS 3a7ad.
Tema 7.1 Ilpuzma, napannenenuned, Kyo, nupamuoa u ux 6
cevenus
84 [Tpu3ma (HakJIOHHas, IpsiMasi, MpaBUJIbHAs) U 2 HMeTh NOHATHE O MHOTOTPAaHHOM YTIJIE; 1,2
e€ IIeMEHTBHI. MHOT'OT'paHHHKAaX, MPaBUIBHBIX MHOTOTPaHHUKAX, UX
85 [Tapannenenunen. CoiicTBa 2 3JIEMEHTOB 1,2
PSIMOYTOJIBHOTO napasurenenunena. Kyo. YMeTh BBIYUCIATH 3JIEMEHTHI U IJIOLIa I
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86

[Tupamuna u ee oanemeHThl. CeueHue

[IOBEPXHOCTEH MTPABUIILHOM IPU3MBI, IIPSIMOYTOJIBHOTO

nUpaMuJibl. Y ceueHHasl MupaMua. napajuienenumnena, Kyoa, mpaBHUIbHON MUpaMUIbI 1,2
Tema 7.2 IlpasunvHvle MHO202DAHHUKU 8 HCUZHU 4
87 [Tnomans TOBEPXHOCTH MHOTOIPAHHHUKOB. 1,2
[Tpocreiimme KOMOMHAIUN MHOTOT'PAHHHUKOB.
Brruncnenue 31€MEHTOB MPOCTPAaHCTBEHHBIX
buryp (péodpa, JMaroHaJu, yIJIbI).
[TpaBuiibHBIE MHOTOTPaHHUKH
88, 89 | [IpakTuueckoe 3aHATHE. Brruncienue 4np 1,2
TIoNIa/Iel NOBEPXHOCTEH MPU3M U TUPAMU].
Tema 7.3 Lununop, KOHYC, wap u ux cevenus u niouaou 2 np OK 01
NOBEPXHOCMEIl. OK 04
90 [Mumuaap wu ero snemeHThl. CedeHue 3HaTh ONpPEEIICHUS IPSIMOIO KPyroBOro LIUIUHAPA, OK 06 1,2
mwnHapa. Passeptka nwmnmnazapa. [Tnomanb KOHYCa, yCEYEHHOT'0 KOHYca, 1apa, ceprl. YMETh OK 07
MOBEPXHOCTH LIMJIMHJIPA. HaXOJIUTh UX DJIEMEHTHI U TUIOLIAIN TTOBEPXHOCTEH. OK 08
91 Konyc, yceueHHBII KOHYyC. X 31eMeHTHI, HMeTb NoHATHE O pa3BEPTKE U CEYCHUSAX. 1,2
cedeHue,pa3peptka. I[linomaap MoBEpXHOCTH
KOHYCa, YCEUeHHOT0 KOHYca.
92 [Map u cdepa, Ceuenuss mapa u chepsl. 1,2
[Tnomaas MOBEpXHOCTH IIapa.
93 [TpakTuyeckoe 3aHsTHE. Brraucnenne 2 mp 1,2
IIIOINAAeH MOBEPXHOCTEH TeJ BpalleHusl.
Tema 7.4 Obvembl 2eomempuieckux mei 2np 3HaTh U YMETh: UCIIOJIb30BaTh IPUOOPETECHHbBIE 3HAHUS
94 O6bem u ero usmepenue. O0beM TPU3MBI U U YMEHHUS B TMPAKTUYECKON [JEATEIbHOCTH M B 1,2
mwmHApa. O6beM Kyba U MpSMOYTOJIBHOTO TIOBCETHEBHOU KU3HH TUTst MCCIIEIOBAHUS
napayenenunena. OTHomeHne  00BEMOB (MozenupoBaHUsl) HECIIOXKHBIX MPAKTHYECKUX
0JJOOHBIX Tell. CUTyalluil Ha OCHOBE M3YYEHHBIX (OPMYI U CBONCTB
95 O06beM nmupamMuibl U KOHYCA. buryp, a Takxke I BBIYMCIEHUS OOBEMOB U 1,2
O0beM yceueHHOW MUpPaMUIbl U YCEYEHHOTO TUTOINA/ICH TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH
KOHYCa. pelICHUH TMpPaKTHMYECKHX 3a/a4, MCIOJb3ysd NpHU
96 O0BeM mapa. HEO0OXOIUMOCTH CIIPAaBOYHUKN M BBIYHUCIIMTEIIbHBIC 1,2
97 [IpakTrueckoe 3ansTue. Berancnenue 211p YCTpOHCTBa. 1,2

00BEMOB MHOTOT" PAHHUKOB W TCJI BpAllICHUS.

Tema 7.5 Ilpumepwr cummempuii 6 npogheccuu
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98 IlonsiTHe O cUMMETpUM B IIPOCTPAHCTBE 1 YMeTb  NpHUBOIUTHL  IPUMEPBl  CHUMMETPUH B
(meHTpanbHas, OceBas, 3epKaabHas). MPOCTPAHCTBE U NMpodeccuu

O06o001IeHre MPEICTaBICHUH O MPaBUIIBHBIX
MHOTOTpaHHHUKaxX (TeTpa’ap, KyO, OKTasap,
JOJICKAdAP, UKOCABP).

[Tpumepsl cuMmmMmeTpuii B mpodeccuu

Bceero | 195 (117 T+ 78 np)

J1s XapaKTepUCTUKU YPOBHS OCBOCHHS y4eOHOT0 MaTepualia UCIOJIb30BaHbl 0003HAYCHHUS:

1- O3HAKOMUTENBHBIN (y3HaBaHHUE PaHEe N3YUCHHBIX 0ObEKTOB, CBOMCTB);
2- PENpPOAYKTUBHBIN (BBIIOJHEHHUE JEATEIBHOCTH 110 00pa3Ily, HHCTPYKIUHU WU MO/l PYKOBOJACTBOM);
3- MPOIYKTUBHBIN (IJITAHUPOBAHUE M CAMOCTOSITEILHOE BBIIMOIHEHUE ACSITENbHOCTH, PEelICHHE MPOOIEMHBIX 3a/1a4).
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3 YCJIOBUSA PEAJIM3AIIMY YYEFHOM JUCHUTIIMHBI
3.1 TpeGoBaHus K MUHMMAJIBLHOMY MATePHAJIbHO-TEXHUYECKOMY 00ecreYeHn 0
Peanuzanus yqaeOHON AUCIUIUIMHBI TPeOyeT HAIMYHS y4eOHOTO KaOMHETa MaTeMaTHKH.
OO6opynoBaHue yueOHOT0O KaOuHeTa:
- IOCAZI0YHbIE MECTA M0 KOJIMYECTBY O0YUaIOIIUXCS;
- pabouee MeCTO TpernoIaBaTes;
- KJIacCHAasl JIOCKa,
- HarJIsIHBIC TTOCOOMS (IIJIaKaThl, MAKEThl FTEOMETPUIECKHX (UTYD);
- KOMIUIEKT Y4eOHO-METOANYECKON TOKyMEHTAIIHH.

TexHuueckue cpencTBa 00y4eHus:
- MyJIbTUMEIa 000PYyJOBaHHE.

3.2 UudopmanuonHoe odecriedeHne 00yueHust

OCHOBHBIE UCTOYHUKHU:

1 bnunoBa. — 2-e usn., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 196 ¢. — ISBN 978-5-507-
45891-2. — Texct : anekTpoHHBbIH // JlaHb : anekTpoHHO-0nOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/291170 . — Pexum mocTtyma: 11 aBTOPHU3. MOJIb30BATEICH.

2 MonoTtHukoBa, A. A. MaTeMaTHKa JUIsl FOPUANYECKUX KOJUTE/DKEH : yaeOHuK / A. A.
MonotuukoBa. — Cankt-IletepOypr : Jlanb, 2020. — 496 c. — ISBN 978-5-8114-4422-9. —
Texcr : anexTpoHHbI // JlaHb : 3neKkTpoHHO-O0nbMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/131012. — Pexxum gocTyma: 1jist aBTOPU3. OJIb30BATEIICH.

JlononHuTeabHbIE UCTOYHUKU:

3 [TaGamoBa ; Hay4yHbld pegaktop T. M. YTkuHa. — 2-e usa., crep. — Mocksa : @JIMHTA,
2020. — 118 c. — ISBN 978-5-9765-4426-0. — TekcT : 27eKTpoHHbII // JIaHb : 3JIEKTPOHHO-
oubmnoreunas cucrema. — URL: https://e.lanbook.com/book/. — Pesxxum moctyna: s
aBTOPU3. NIOJI30BATEIICH.

4 T'ycak, A.A. Marematuka: nocobue-peneturop : [12+] / A.A. I'ycak, I'.M. I'ycax,

E.A. BpuunkoBa. — 2-¢ u3j., ctep. — Munck : Terpanur, 2018. — 720 c. : Tabm., rpad. — Pexum
nocryma: o nmoamucke. — URL: http://biblioclub.ru/index.php?page=book&id=571716 . — ISBN
978-985-7081-97-4. — TekcT : 2EKTPOHHBIH.

NHTtepHeT-pecypcesl

5 http://graphfunk.narod.ru/

6 http://www.mathnet.spb.ru/

7 http://www.mathprog.narod.ru/
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4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

TACIATITAHBI

KoHTpo.1b OLEHKHM pe3ynbTaToB OCBOCHHS YYEOHOW TUCHMIUIMHBI OCYIIECTBIISCTCS
IpernoJjiaBaTeseM B IPOLECCe MPOBEACHHSI CaMOCTOSTEIbHBIX padOT, MUCbMEHHBIX OIPOCOB,

IPAKTUYECKUX  3aHSATHM, TECTUPOBAaHUA, a  TaKKe
WH/IMBUYaJIbHBIX 3a/1aHUH, IPOEKTOB, UCCIIEIOBAHUM.

BBITIOJTHCHUA

o0ydJarmuMucs

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMHsI, YCBOCHHbIE 3HAHMS)

@opMbI HW  MeETOJbI
KOHTPOJIA U OLIEHKH
pe3yJabTaToB 00y4eHHusI

B pesynbrare ocBoeHuss y4eOHON IUCHUIUIMHBI OO0ydYaroImIuncs
JIOJIKEH YMETb:

o BBINIONIHATh apuMeTuyecKkue AeMCTBHUS Hal 4YHCIaMH,
coueTass  yCTHbIE W  [HCbMEHHBIE  NPUEMbI,  HAXOAWTh
NPUOJIMKEHHBIEC 3HAYEHUSI BETUYMH U MOTPEIIHOCTH BBIYUCICHUM;
CPaBHHUBATh YUCIIOBbIC BHIPAKEHUS;

. HAaXOOUTh 3HAYEHUA KOPHS, CTENeHu, Jorapudma,
TPUTOHOMETPUYECKUX BBIPAXKEHUH Ha OCHOBE OIPEACIICHUS,
UCTIONB3YS. TIPU HEOOXOTUMOCTH HWHCTPYMCHTAIBHBIC CPEJIICTBA;

NOJIb30BAThCS  MPUOJIMIKCHHOM  OICHKOW TIPU  NPAKTUYECKHUX
pacyerax;
o BBIIMIOJIHATh ~ NPeoOpa3oBaHUE  BBIPAKCHHM, PUMEHSISI

dbopMyIbl, CBA3aHHBIE CO CBOMCTBAMHU CTeleHeH, jorapudmos,
TPUTOHOMETPUYCCKHUX (PYHKIIHIA,

° UCIOJIb30BaTh IMPUOOPETEHHbIE 3HAHUS U YMEHUS B
Hp&KTH‘IGCKOﬁ JACATCIIBHOCT U HOBCC}IHGBHOI\/'I KHU3HU  JIA
NPaKTUYECKUX pPacyeToB Mo QopmysaMm, BKIOYas (OPMYIIbI,
coJleprKalue CTEIICHH, paguKanel, aorapudmsl "
TPUTOHOMETpHUUYECKHE (YHKLUHU, UCHOIb3Yys NMPH HEOOXOAUMOCTH
CIIpaBOYHBIC MaTepHralibl u IIpocCT eHIme BBIYUCIIUTCIIBHBIC
YCTPOMCTBA;

. BBIYUCIIATh 3HAYCHUS 10 33JaHHOMY 3HAYEHUIO apryMeHTa
IPY PA3IUYHBIX CIIOCO0AX 3a/1aHus (PYHKIUHY;

. ONpEENATh OCHOBHBIE CBOMCTBAa YMCIOBBIX (YHKIIH,
WITIOCTPUPOBATh UX Ha rpadukax;

. CTpOUTHh TpaduKU H3y4EHHBIX (YHKIUH, WIIIOCTPUPOBATDH
1o rpauKy cBOICTBA 3JIEMEHTAPHBIX (YHKIIUI;

. UCMOJIb30BATh MOHATHE (DYHKIMH JUIsI ONMMCAHUS U aHaIM3a
3aBUCUMOCTEN BEIUYMH;

o UCIOJIb30BaTh IMPUOOPETEHHbIE 3HAHUS U YMEHHUS B
MIPAaKTHYECKOW JEATENbHOCTM W TOBCEAHEBHOM JKM3HU  JUIA
ONHCAaHHUs C TIOMOINBIO (YHKIMH pa3IMYHbIX 3aBUCHUMOCTEH,
MpeJICTaBICHUS] UX TpapUUEeCKH, HHTEPIIPETAINH IPAPUKOB;

o HaXOJUTh IPOU3BO/IHBIE FJIEMEHTAPHBIX (PYHKIIMIA;
o HCIIOJIB30BATh MIPOU3BOJHYIO JUTS IIPOBEICHUS

Ouenka 3a  yCTHBIM
OTBET

Boibopounas mpoBepka
TeTpajen

OreHka 3a yCTHBIA OTBET

OreHKa 3a BBIIIOJIHCHUE
oOyuaroei
CaMOCTOSTEIbLHOMI
paboThI

OneHka 3a BBIIIOJIHEHUE
JIOMAILIHET0 3a/1aHus
Onenka 3a BBIIOJHEHHUE
IPAKTUYECKON pabOThI

OreHKa 3a BBIIIOJIHCHHE
oOyuatoreit
CaMOCTOSTEILHOMI
paboTHI

OreHKa 3a BBIIIOJIHCHHE
MPaKTHYECKON pabOThI

OneHKa 3a BBIIOJHEHUE

MPOBEPOYHONM  paboTHI;
OIICHKA TECTOBBIX
3aJIaHUi;

Bribopounasi  mpoBepka
TeTpaneu

OueHka 3a BBIIOJIHEHUE
oOyuatoreit
CaMOCTOATEIIbHOMN
paboThI

OrieHKa 33 yCTHBINA OTBET
O1ieHKa 3a BBIIOJIHEHHUE
oOyuaromei

22




NpUOIMKEHHBIX  BBIYMCICHUM,
XapakTepa Ha HaXOXICHUE

peuiatb 3aJadd  IPUKIAJHOTO
HauOOJBIIEr0 ¥ HAUMEHBIIETO

3HAYCHHUS;

. BBIUUCIIATh B MPOCTEHIINX CIIydasX IUIOIMAAN U OOBEMBI C
HCII0JIb30BAHUEM OIIPEAEICHHOIO HHTETPaa;

. UCIOJb30BAaTh MPUOOPETEHHBIE 3HAHUS M YMEHHS B

IPAaKTUYECKOM JESTENbHOCTH M IIOBCEIHEBHOW JKU3HU IS
pelieHuss 3aJa4, B TOM 4YHUCIE COLMAIbHO-3KOHOMUYECKUX U
¢u3nyeckux, Ha HauOOJbIIME M HAUMEHbIIME 3HAYCHMs, Ha
HAXO0X/IEHNE CKOPOCTH U YCKOPEHUS;

° peuIaThb paluOHAIBbHEBIC, IIOKa3aTCJIbHBIC,
J'IOl"apI/I(bMI/ILIGCKI/IC, TPUTOHOMETPHYCCKUEC YpPaBHCHHA, CBOAAIINECCA
K JIMHEHHBIM U KBaApaTHbIM, a4 TAKKC aHAJIOTHYHbBIC HCPABCHCTBA U
CHCTCMBI,

. HCIO0JIb30BaTh rpa@uuecKuil METOJ PELIEeHUs YpPaBHEHUN U
HEPaBEHCTB;
o n300pakaTh HAa KOOPAMHATHOM IUIOCKOCTH  peIleHUs

YpaBHEHUI, HEPABEHCTB U CUCTEM C JIBYMS HEU3BECTHHIMU;

L] COCTaBJISAATH nu pCHIaTI) ypaBHeHI/IH nu HepaBeHCTBa,
CBSI3BIBAIOIIME HEM3BECTHLIE BEIMYHHBI B TEKCTOBBIX 3aa4ax;

L] HCIIOJIB30BATh HpI/IO6pCTeHHI)IC 3HAHUA H YMGHI/UI B
npaKTqucxoﬁ ACATCIIBHOCTHU n HOBCCIIHGBHOI;'I XKU3HU  IJIA
MOCTPOSHUST M UCCIICIOBAHMS IPOCTCHUIINX MaTEMaTHYECKHUX
MOJICIICH;

. pemars MnpocTellie KOMOWHATOpHBIE 3ajjaud METOJI0M
nepebopa, a TakKe C UCI0JIb30BaHUEM U3BECTHBIX (hOpMYIT;

o BBIUUCIIATh B MPOCTEHIINX CIydasX BEPOATHOCTU COOBITUI
Ha OCHOBE IIOJICYETA YNCIIA UCXOI0B;

. UCIOJIb30BaTh IMPUOOPETEHHbIE 3HAHUS U YMEHHUS B
MIPaKTUYECKON JESITEIIBHOCTH U ITOBCEIHEBHOM JKM3HU IS aHAJIA3a
peabHBIX YHCIOBBIX JAHHBIX, IPEJCTABICHHBIX B BUJIE TPA(PUKOB U
auarpamm, a Takxke i1 aHaau3a MH(QOpMalMM CTaTUCTHYECKOIO
XapakTepa;

o pacrmo3HaBaTh Ha YepTekax U MOJENSIX MPOCTPAHCTBEHHbBIE
(bOpMBI; COOTHOCUTH TpPEXMEpPHBIE OOBEKTHI C WX OMHCAHUIMU,
M300paKCHUSIMU;

o OMKCHIBATH ~ B3aUMHOE  PACIONOXKEHHE  MPSAMBIX |
TUIOCKOCTEH B MPOCTPAHCTBE;

L AHAJIIN3UPOBATHh B HpOCTCfIHIPIX ciaydasax B3aNMHOC
pacmoiox)eHne 00beKTOB B IPOCTPAHCTBE;

L I/I306pa)KaTB OCHOBHBIC MHOI'OI'PAaHHUKH W KPYTJBIC TCJa,
BBITIOJIHATD YCPTEIKH 110 YCIIOBHAM 3a1a4,

o CTPOUTH MPOCTEUIIINE CeUSHHSI Ky0a, MPU3MBI, TUPaAMUJIbI;

o pemars TUTAHUMETPHYECKHE u npocTeifime

CTEPEOMETPUUYECKUE 3aa4d Ha HaXOXKJICHHE TIE€OMETPUUYECKUX
BEJINYHH,
° HCIOJI30BATh NIPU PEUIEHUH CTEPEOMETPUYECKHX 3aJad

CaMOCTOSITEILHOM
paboThI

O1ieHKa 3a BBINOJHEHUE
JIOMAIITHETO 3aJaHus

Bribopounass  mpoBepka
TeTpajen
OneHKa 3a TECTOBBIE
3aJJaHUs

OneHka 3a BBINOJHEHUE
MIPaKTU4YECKON pabOThI

O1eHKa 3a BBIIIOJIHCHHE
MIPOBEPOYHON pabOTHI
OreHKa 3a BBIIIOJIHCHHE
oOyyarorniei
CaMOCTOSTEIbLHOMI
paboThI

OreHKa 3a BBIIIOJIHCHHE
TECTOBOM pabOThI

OueHka 3a BBIIOJHEHUE
IPAKTUIECKOH pabOThI

Onenka 3a  yCTHBII
OTBET

OreHKa 3a BBIIIOJIHCHHE
oOyuatoeit
CaMOCTOSTEILHOMI
paboThI

OneHKa 3a  TECTOBBIE
3aJaHus

Onenka 3a  yCTHBII
OTBET

Bribopounasi  mpoBepka
TeTpajen

OneHKa 3a BLIOJIHEHHE
oOyuatoreit
CaMOCTOSTEIILHOM
paboThI

OmeHka 3a TECTOBBIC
3aaHus

OneHKa 3a BLIOJIHEHHE
MIPaKTUIECKON PabOThHI
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ITAaHUMETPHUICCKUC q)aKTBI 1 METOMBI,

° MPOBOJUTH JOKA3aTEJIbHBIE PACCYKAEHUS B XOJIE PELICHUS
3a/ad;
° WCIIOIb30BaTh MPHOOPETCHHBIC 3HAHWS W yMCHHUS B

MPAKTUYECKON JIEATENbHOCTH W TOBCEAHEBHOW JKM3HM  JJIs
ucciaeoBaHus  (MOACIMPOBAHUS) HECIOXKHBIX  IPAKTUYECKUX
CUTyalluii Ha OCHOBE M3y4YEHHBIX (OpMyI U CBOWCTB Quryp, a
TaK)K€ BBIYHCICHUS OOBEMOB U IUIOMIAJCH TMOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJ TMPH PEIICHUH MPAKTUYECKUX 3ajad,
UCTIOJNB3YS TMPU HEOOXOJMMOCTH CIPABOYHUKH U BBIYUCITUTEIHHBIC
YCTpOICTBA.

B pesynabTare ocBoeHHs Y4eOHOH JHCIUIUIMHBI OOYYaroIIUKCs
JIOJKEH 3HATh:

° 3HAYCHUE MaTEeMaTHYeCKOW HAayKH I pEIICHHS 3ajad,
BO3HHUKAIOIIUX B TEOPUHM M IMPAKTHKE, IIMPOTY U B TO XKE BpPEMS
OFpaHI/I‘-IeHHOCTI) HpI/IMeHeHI/Iﬂ MATCMATHUYCCKUX MCETOO0B K
aHaJIM3y M HCCIICJOBAHUIO TPOIIECCOB M SIBICHUH B MPUPOJAE U
00I1IECTBE;

o 3Ha4YeHHE IMPAKTHKU M BONPOCOB, BO3HMKAIOIIUX B CaMOM
MaTeMaTHKe Ui (OPMHPOBAHUS M PA3BUTUS MaTeMaTUYECKOMN
HayKH; MCTOPUIO  pa3BUTHUS  MOHATHS  YHUCIA,  CO3JlaHUs
MaTeMaTHYeCKOr0  aHaJW3a, BO3HMKHOBEHHMS U pPa3BUTHUSA
rE€OMETPUH;

o YHUBEpCAJIbHBIN XapaxkTep 3aKOHOB JIOTUKH

MaTeMaTUYECKUX PACCYKIEHUH, HX MNPUMEHHMOCTh BO BCeEX
00JacTsIX 4eJI0BeUeCKOM AeATeIbHOCTH;
o BEPOSTHOCTHBII  Xapakrtep
OKpPYXKaroIlero Mupa.

Ppa3InYHbIX IMponeccoB

OneHka 3a  TECTOBBIE
3a/1aHUs

Boibopounass mpoBepka
TeTpajen

OneHka 3a BBIMIOJIHEHUE
oOyyaroriei
CaMOCTOATEIIbHOMN
paboThI

O1eHKa 3a BBINIOJHEHIE
IPAKTUYECKHUX paboT
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