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|. Ilnanupyemble npeaMeTHbIE Pe3yJbTAaThl H3yYeHUs] Y4eOHOI0 IpeMeTa

[Iporpamma  obOecrieunBaeT  JOCTIDKEHHE — CICAYIOIIMX  PE3YJIbTaTOB  OCBOCHUS
00pa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO OOIIET0 00pa30BaHMUsL:

JINYHOCTHBIE:
1) chopMUPOBAHHOCTH OTBETCTBEHHOIO OTHOUICHHSI K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTH
00yJaromUXCcsl K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYCHHIO U
MO3HAHUIO, BHIOOPY JNajibHEiero odpa3oBanusi Ha 0a3e OPUEHTHPOBKU B MHpe mpodeccuii u
npo(EeCCUOHANBHBIX  MPEANOYTEHUH, OCO3HAaHHOMY  IOCTPOECHHUIO VHJVBHIyaJIbHOU
00pa30oBaTeNbHOI TPACKTOPUH C YUETOM YCTOMYUBBIX MTO3HABATEIBHBIX HHTEPECOB;

2) cpOpMHPOBAHHOCTH IIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHY;

3) chopMHUPOBAHHOCTHP KOMMYHHUKATHBHONW KOMIIETCHTHOCTH B OOIICHUHM M COTPYJHUYECTBE CO
CBEPCTHHUKAMH, CTAPIIMMHU U MJIQJIIIMMH, B 00pa30BaTeIbHOM, 0OIIECTBEHHO MOJIE3HON, y4eOHO-
WCCJICIOBATEIILCKOM, TBOPUECKOHN M IPYTHX BHIAX JCATCILHOCTH,

4) ymeHHe SICHO, TOYHO, IPAaMOTHO H3JIaraTh CBOU MBICIM B YCTHOW W MUCHBMEHHOW peyH,
HOHUMATh CMBICH IIOCTaBJIICHHOU 3ala4yM, BBICTPAMBATh apryMmCHTaluIoO, IPUBOAUTL NPUMCPLI U
KOHTPIIPUMEDHI;

5) npeacTaBiIeHUE 0O MATEMaTHYECKON HayKe Kak cepe 4eIoBeueCcKou NeITeIbHOCTH, 00 Tanax
e€ pa3BUTHSL, 0 €€ 3HAYUMOCTH JJIs Pa3BUTHUS [IUBUIIH3AIINH;

6) KPUTUYHOCTb MBIIIJICHHA, YMCHHUEC PAClIO3HABATh JIOTMUCCKH HCKOPPCKTHBLIC BBICKA3LIBAHUA,
OTIIMYATh TUIOTE3Y OT (paKTa;

7) KpCaTUBHOCTbL MBIINIJICHUSA, HWHUIUATHBA, HAXOAYUBOCTb, AKTHBHOCTbH IIPpU PCHICHUHA
anredpanvecKkux 3ajad;

8) yMeHrEe KOHTPOJIMPOBATH MPOIIECC U PE3YNIbTAT YI€OHOW MaTeMaTHUECKOW AEeITEeIbHOCTH,

9) crmocoOHOCTh K SMOIMOHAIBHOMY BOCTIPUSITHIO MAaTEMAaTHYECKHX OOBEKTOB, 3a/a4, PEelIeHUH,
pacCyXJIeHUM.

MeTanpeaMeTHble:
1) ymeHHe caMOCTOATEIbHO TMJIAHHUPOBATh AJIbTEPHATHBHBIE NYTH JOCTHIKEHHS IIeNeH,
OCO3HAHHO BBIOMpaTh Hanbosee dHPeKTUBHBIC CIOCOOBI PEMICHUS YIEOHBIX U TTO3HABATEIbHBIX
3aja4;

2) yMEHHE OCYIIECTBJISITh KOHTPOJb IO PE3YJIbTaTy W IO CHOCOO0y ACHCTBHS Ha YPOBHE
MPOU3BOJIHLHOTO BHUMAHHUS U BHOCUTh HEOOXOIMMbIE KOPPEKTUBHI;

3) yMeHHWe aJaeKBaTHO OIIEHHWBATh MPABUIBLHOCTh WM OIIMOOYHOCTH BBIMOJHEHHUS Y4eOHOM
3a/a4n, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIleHUS;

4) 0CO3HAHHOE BIJIAJICHUE JIOTUYECKUMH JEHCTBUSIMHU OIPEACIICHUs] TOHSATUN, 0000IIeHMs,
YCTaHOBJICHHS aHANIOTUH, KIaccu(UKAIIMM HA OCHOBE CaMOCTOSITENIPHOTO BHIOOpAa OCHOBAaHUU U
KPUTEPHUEB, YCTAHOBIICHUS POJOBHUIOBBIX CBSI3CH;

5) yMeHHe yCTaHaBIMBaTh NPUUYUHHO-CJIEICTBEHHBIE CBA3U; CTPOUTH JIOTHUECKOE PACCYXKICHUE,
YMO3aKJIIOUeHHe (MHIYKTUBHOE, JSTYKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBI;

6) yMeHHe CO3/1aBaTh, NMPUMEHATh U MPeoOpa3oBBIBATH 3HAKOBOCHMBOJIMYECKHE CPECTBA,
MOJICIIA U CXEMBI JIJISl PEIICHUs YIEOHBIX U TI03HABATEIBHBIX 3a/1a4;

7) yMEHUE OpraHN30BBIBATH YI€OHOE COTPYIHUYECTBO U COBMECTHYIO JACSATEILHOCTD C YUUTEIEM
W CBEPCTHUKAMH: ONPENCIATh I1EIH, pachupeneneHiue QYyHKIMA ©W PoJied YYaCTHHKOB,



B3aMIMOJICHCTBHE U OOIIME CIOCOOBI palOTHI; yMEHHE paboTaTh B TPYINE: HAXOAWUTh OOIIee
peleHre M pas3peliaTh KOH(QIMKTBI HAa OCHOBE COIVIACOBAHUS IMO3ULMUN U yuéTa MHTEPECOB;
cIymaTh napTaépa; (GopMyIHpoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

8) cdhopMHPOBAaHHOCTh Yy4YE€OHOH M OOIIENOJBL30BATEIIBCKON KOMIIETEHTHOCTH B 00JacTH
UCTIOJIb30BaHUsI HHPOPMAITMOHHO-KOMMYHUKAIMOHHBIX TexHosorui (MKT-koMmereHTHOCTH);
9) nepBoHavaIbHBIE IPEACTABICHUS 00 UAEAX U O METO/aX MAaTEMaTUKH Kak 00 YHUBEPCAIbHOM
A3BbIKE HAYKU U TEXHUKU, O CPEJCTBE MOJECIUPOBAHMS SIBJICHUI U IIPOLIECCOB;

10) ymeHue BUAETh MaTeMaTHUYECKYyIO 3a/auy B KOHTEKCTE NPOOJIEMHOM CUTyaluu B JIPYTHX
JUCLIUILINHAX, B OKPYXKaIOIIEeH XKU3HU;

11) ymMeHue HaXxoAWUTh B PA3JIMYHBIX MCTOYHHMKAX MH(OpMaLUIO, HEOOXOAUMYIO AJISl pEeIIeHUs
MaTeMaTHYeCKuX MpoOieM, U TMPEeICTaBlsATh €€ B MOHATHOH (opMme; MPUHHUMATh PELICHUE B
YCIIOBUSAX HENOJHON Y N30BITOYHON, TOYHOM U BEPOSITHOCTHOW MH(pOpMALINY;

12) yMeHue nOHMMAaTh W HCHOJB30BaTh MATEMAaTUYECKUE CPEICTBA HAIJSAAHOCTU (PUCYHKH,
YepTEKHU, CXEMbI U Jp.) Ul WIIOCTPALMU, HHTEPIIPETALUH, apTyMEHTALINY;

13) ymeHue BBIABUTaTh TUTIOTE3bI IPH PELICHUN Y4eOHBIX 3a/1a4 U IOHUMATh HEOOXOIUMOCTh MX
HPOBEPKH;

14) ymeHMe NpPUMEHATh HMHIAYKTHBHBIE U JIEIYKTHBHBIE CIIOCOOBI PpAaCCyKIEHUM, BUIETbH
pas3JInYHbIe CTPATErnu peIIeHus 3a/1a4;

15) noHMMaHuEe CyIIHOCTH aNTOPUTMUYECKUX MPEANUCAHMA M YMEHue JAelcTBOBaTh B
COOTBETCTBUU C IPEJIOKEHHBIM aJITOPUTMOM;

16) ymeHHe caMOCTOSITEIbHO CTaBUTh L€JIM, BBIOMPATh U CO3/1aBaTh AJTOPUTMBI JUISl PELICHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;

17) ymenue niaaHUpoOBaTh U OCYLIECTBIIATH AESTEIbHOCTb, HAIPABJIECHHYIO Ha PELICHHUE 3a/1ay
UCCIIEI0BATEIbCKOTO XapaKTepa.

npejaMeTHbIE:
1) ymeHnue paboraTh C MaTeMaTHUYECKUM TEKCTOM (CTPYKTypUpOBaHHE, W3BJIEUEHUE
HEeoOXoauMoM HMH(pOpPMAIMK), TOYHO U TPAMOTHO BBHIpaXaThb CBOM MBICIM B YCTHOM U
MACbMEHHOW PEeYM, MPUMEHSSI MAaTeMaTHYECKYI0 TEPMHUHOJIOTHIO W CHMBOJIHUKY, HCIOJIb30BaTh
pa3iNyHbIe S3bIKM MAaTeMaTUKH (CIIOBECHBIM, CHUMBOJIMYECKUN, rpaduueckuii), 000CHOBBIBATH
CYXKJIEHUSI, IPOBOIUTH KJIaCCHU(HUKAIINIO, JOKA3bIBATh MATEMAaTUUECKUE YTBEPKIACHUS;
2) BnaneHue 0a30BBIM MOHITHMHBIM ammapaToM: UMETh MPEICTAaBIEHHWE O 4YHCIe, BIIaJCHUE
CHMBOJIBHBIM SI3BIKOM QJIr€Opbl, 3HAHUE OHIIEMEHTAPHBIX (YHKIIMOHAIBHBIX 3aBHCHUMOCTEH,
dbopMupoBaHUE MPEACTABICHUN O CTATUCTHMUYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHUPE H O
pa3IUYHBIX Croco0ax MX H3y4eHHs, 00 OCOOCHHOCTSAX BBIBOJIOB W TMPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;
3) yMmeHHEe BBINIONHATh airedpandeckue MpPeoOpa3OBaHUs PAMOHAIBHBIX — BBIPAKEHUH,
OPUMEHSTh HMX JUIS pelieHus ydeOHbIXMATeMaTHMUeCKHUX 3a/ad M 3aJa4, BO3HHUKAIOIIUX B
CMEXHBIX YI€OHBIX TIPEeIMETaX;
4) yMeHHE TIONB30BaThCAd MaTEeMaTHYEeCKMMH (QOpMyJaMU U CaMOCTOSITENIbHO COCTaBISITh
GbopMyJIBI 3aBUCHMOCTEH MEXIYy BEIMYMHAMH HAa OCHOBE OOOOIICHHS YaCTHBIX CIy4aeB W
AKCIIEPUMEHTA;
5) ymeHue peniath JJMHEHHBIC U KBAJPaTHBIC YPaBHEHUSI U HEPABEHCTBA, a TAKKE MIPUBOJIUMBIC K
HUM ypaBHEHUS, HEPaBEHCTBA, CHCTEMbI; NPHUMEHATH TrpaduuecKkue MpeICTaBICHUS s
pEIICHUs] ¥ WCCIIEAOBaHUS YPaBHEHUM, HEPABEHCTB, CHCTEM; MPUMEHSTh MOJyYeHHBIE YMEHHUS
JUTSL pellIeHUs 3a/1a4 U3 MAaTEeMAaTHKU, CMEXHBIX MTPEAMETOB, MPAKTUKU;
6) oBJaICHUE CUCTEMOU (PYHKITMOHAIBHBIX TOHATHH, PYHKITMOHAIBHBIM SI3BIKOM M CUMBOJIMKOM,
YMEHHE CTPOUTh Tpaduku (PYHKIMH, OMUCHIBATh UX CBOWMCTBA, UCIOIH30BaTh (PYHKIIMOHATHHO-
rpagudecKkue MpeCTaBICHUS /I ONMHMCAHHS W aHalW3a MaTeMaTUYeCKHX 3a]ad U pealbHBIX
3aBHCHUMOCTE;
7) oBIajeHUE OCHOBHBIMHU CIIOCOOAMH TPEJICTABIICHUS M aHAJIN3a CTATUCTUYCCKUX ITaHHBIX;
YMEHHE PEIIaTh 33ja4i Ha HaX0XKICHUE YaCTOTHI M BEPOSITHOCTHU CITyUYalHBIX COOBITU;



8) YMCHHUC NPUMCHATHL HU3YUYCHHBIC IMOHATHUA, PC3YJIbTAThl U MCTOJbI IIPHU PCIICHHUU 3aJda4 U3
Pa3iIUYHBIX pas3aciioB Kypca, B TOM YHCIC 3aJad, HEC CBOAAINIUXCA K HCIOCPCACTBCHHOMY
MMPUMCHCHHUIO U3BCCTHLIX aJITOPUTMOB.

PAIIUOHAJIBHBIE YU CJIA

Buinycknux nayuumcs:

1) noHuMaTh 0COOEHHOCTH ECITUYHON CUCTEMbI CUMCIICHHS;

2) BIIaZIeTh NOHATUSMH, CBSI3aHHBIMH C JCITUMOCTBIO HATYpPaTbHBIX YUCET;
3) BbIpaXaTh uYHClIa B OSKBUBAJICHTHBIX (opmax, BbIOMpas Hauboiee NOAXOAALIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYallUH;
4) cpaBHUBATb U YIOPAA0YMBATH PALMOHAIbHbIE YHCTIA,
5) BBINOJIHATH BBIYUCICHHS C PAUMOHAIBHBIMU YHCIAMM, COY€Tas YCTHbIE U IMCbMEHHBIE
npUEMBI BEIYUCICHUH, IPUMEHSTh KaJIbKYJISATOD;
6) ucnonb3oBaThb MOHATUS U YMEHMs, CBS3aHHbIE C IMPONOPLUOHAIBHOCTBIO BEJIMYUH,
IPOLEHTAMH B XOJ€ pELIEHUS MaTeMaTUYeCKUX 3aJad M 3a7ad U3 CMEXKHBIX IIPEIMETOB,
BBITOJIHATH HECTIOKHBIE TPAKTUYECKUE PACUETHI.

BblnyCKHuK ROYHUm 603MOINCHOCMDb.
1) IIO3HAKOMUTBHCA C IMO3MIHMOHHBIMHU CHCTEMAaMH CUMCIICHHUA C OCHOBAHUsAMHM, OTJIMYHBIMH OT
10;
2) er'Iy6I/ITB U Ppa3BUTH MMPCACTABJICHUA O HATYPAJIbHBIX YHUCJIAX U CBOICTBaxX ACIIMMOCTH,
3) HayuyuTbCA WCIONB30BATh NPUEMBI, PALMOHATH3HPYIONINE BBIYUCICHHS, MPHOOPECTH
IPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHUS, BbIOUpasi MOAXOASAIINN AJI CUTYalMH CI10co0.

JTEACTBUTEJBHBIE YUCJIA

Buinycknux nayuumces:
1) ucnonb30BaTh HaYaJIbHBIE MIPEJICTABICHHUS O MHOXKECTBE JICHCTBUTENBHBIX YHCEIT;
2) BIajeTh NOHATUEM KBaJIPATHOTO KOPHS, MPUMEHSTh €r0 B BHIUMCIICHUSX.

Buinycknux noayuum 603moxicHOCmb !
1) pa3BuTh TIPEACTABICHHE O UYHUCIE W YHUCIOBBIX CHCTEMax OT HaTypaJbHBIX JI0
JIEUCTBUTEIIbHBIX YUCEN; O POJIU BBIYMCICHUN B YEJIOBEUECKOM MPAKTUKE;
2) pa3BUTh W YIIOyOUTh 3HAHUS O JCCATHYHOM 3allUCH  JICHCTBUTENBHBIX YHCEI
(mepuoIuYecKue 1 HeMePUOANIECKHUE JPOOH).

N3MEPEHUA, TIPUBJINKEHUSA, OHEHKHN

Buvinycknuxk nayuumcs:
l)ucmonp30BaTh B XOJ€ peEHICHUS 3a7a4 dJIEMEHTapHbIE TPEJCTABICHUS, CBA3aHHBIE C
MPUOJIMKEHHBIMU 3HAYEHUSMH BEJIMYMH.

Buvinycknuk nonyuyum 603mMoiCHOCMb.!

1) moHATH, YTO YMCIIOBBIE JaHHBIE, KOTOPBIE UCHOJB3YIOTCS JJIsl XapaKTEPUCTHUKU OOBEKTOB
OKPYXKAIOIIeT0 MHpa, SBIAIOTCS MPEUMYIIECTBEHHO NPUOMMKEHHBIMUA, YTO IO 3allUCU
npuOIMKEHHBIX 3HAYCHUH, COJIEPKAIIUXCSI B MH(POPMAITMOHHBIX UCTOYHHUKAX, MOYKHO CYAUTH O
MOTPEIIHOCTH MPUOIMKEHNUS;



2) TOHATH, 4YTO TOTPEIIHOCTh pe3yJbTaTa BBIUMCIECHUH JOJDKHA OBITH coM3MepuMa C
MOTPEIHOCTBIO UCXOIHBIX JaHHBIX.
AJI'EBPANYECKHUE BBIPAKEHUA

Buinycknuk nayuumcs:
1) BmajeTes MOHATHAMH «TOXJECTBO», «TOXIECTBEHHOE NpeoOpa3oBaHHME», pemiaTh 3agadd,
coaepxaiiie OyKBeHHBIE JaHHbIE; padoTaTh ¢ (OpMyIaMu;
2) BBINOJHATH MPEOOPa30BaHMS BBIPAKEHUH, CONEPKALIMX CTECIICHH C IEIBIMH IOKa3aTEeISIMUA U
KBaJ[paTHbIC KOPHH;
3) BBINOJHATH TOXJIECTBEHHBIE MMPEOOPAa30BaHMs PAlMOHAIBHBIX BHIPQKEHUH HA OCHOBE MTPAaBUII
JeMCTBUI HAaJl MHOTOYJICHAMH U anreOpanyecKuMu Apo0smu;
4) BBINOJHATH Pa3JI0KCHNE MHOTOYJICHOB HA MHOYKHTEIH.

Buinyckuux nonyuum 603mMoicHOCMb.!
1) Hay4yuTbCSl BBINOJHATH MHOIOIIArOBbIE NPeoOpa3oBaHUs PALMOHAIBHBIX BbIPAKEHUM,
HOPUMEHSS IHUPOKUI Habop crioco00B U MPUEMOB;
2) MIPUMEHSATH TOKACCTBEHHBIE TPe0Opa30BaHus I PEIICHUS 3a/a4 U3 Pa3InYHBIX Pa3/IesioB
Kypca (Hanpumep, sl HaX0X/IeHUs] HanOOoIbIIer0/HauMEHbILEr0 3HAUSHHSI BBIPAXKEHU ).

YPABHEHUA

Buinycknux nayuumes:
1) pemaTb OCHOBHbBIE BBl PAllMOHAJIbHBIX YPAaBHEHHMH C OJHOW IEPEMEHHOM, CUCTEMBI JIBYX
YPaBHEHUU C ABYMs IIEPEMEHHBIMY;
2) noHUMAaTh YpaBHEHHE KaK BaKHEHUIIYI0O MAaTEMaTHUECKYIO MOJEIb JJIsl OUCAHUS U U3YUCHUS
pa3HOO0pa3HBIX pealbHbIX CUTYAllUH, pelaTh TEKCTOBBIE 33/1a4 aJlreOpandeckuM METOA0M;
3) npumeHsTh rpaduyecKkue MpeACTaBICHUs A HCCIEeOBaHUs ypaBHEHUH, MCCIEIOBAHUSA U
pELICHUs CUCTEM YPABHEHUH C IBYMs IIEPEMEHHBIMU.

Buinycknux nonyuum 603modcHocms:

1) oBnaneTh crienuanbHBIMU MPUEMAMH PELLIEHUSI YPAaBHEHUM M CUCTEM YpaBHEHUM; YBEPEHHO
NPUMEHSTH anmapaT ypaBHEHUH Ui pelieHHsl pa3HOOOpa3HbIX 3a/1ay U3 MATEMaTHKU, CMEXHBIX
MPEIMETOB, TPAKTUKU;

2) mNpUMEHATh TpapuuecKue MpeACTaBICHHUS Ui HCCIEIOBaHUA YypaBHEHUH, CHUCTEM
YpaBHEHUH, COJepKAIINX OYKBEHHbIE KOI(PPUIIMEHTHI.

HEPABEHCTBA

Buvinycknuxk nayuumcs:
1) moHMMarb M NPUMEHSTb TEPMHHOJOTHIO M CHUMBOJMKY, CBSI3aHHBIE C OTHOIICHHEM
HCPaBCHCTBA, CBOMCTBA YHCJIOBBIX HCPABCHCTB,
2) pewaTth JIMHEWHbIE HEPABEHCTBA C OJAHOM MEPEMEHHOM M WX CHUCTEMBI; peliaTh KBaJpaTHbHIE
HEpaBEHCTBA C OMOPOH Ha rpadUUeCKue MPeCTABICHNUS,
3) IpUMEHSTH annapaT HEPABEHCTB ISl pEUISHUs 3a/1a4 U3 Pa3JIMYHBIX pa3/esioB Kypca.

Bvinyckruk nonyuum 603M0oMiCHOCMb HAYYUMbCA.
1) pa3HoOoOpa3HBIM MpHEMaM J10Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO NPHUMEHATH armapar
HEpaBEHCTB JUI pEIIEeHUs] Pa3HOOOpPA3HBIX MaTeMaTHUECKUX 3alady M 3aJad U3 CMEXKHBIX
IPEIMETOB, IPAKTUKH;



2) mnpuUMEHATh TpadUuecKue MPEACTaBICHHUS JJIS HCCIEAOBAHUS HEPAaBEHCTB, CHUCTEM
HEPaBEHCTB, COJICPKAIINX OYKBEHHBIC KOA(DPHUITUEHTHI.
OCHOBHBIE ITIOHATHS. YUCJIOBBIE @ YHKIINN

Buvinycknux nayuumcs:
1) MOHMMATH M UCIOJIb30BaTh (DYHKIIMOHAIBHBIC TMOHSITHS M S3BIK (TEPMUHBI, CHMBOJIUYECKUE
0003HaueHUs ),
2) cTpouTh rpadUKu IEMEHTAPHBIX (DYHKIUIT; HCCIIEIOBATh CBOMCTBA YMUCIOBBIX (DYHKIMWA Ha
OCHOBE HM3Y4EHUS MOBEACHUS UX TPaHKOB;
3) noHUMaTh QYHKIIHIO KaK BKHEUIITYI0 MAaTEMAaTUIECKYIO MOJEIb JJIsl OIIMCAHUS IIPOIIECCOB U
SBJICHUHA OKPYXAIOIIET0 MHUpa, NPUMEHATHh (YHKUMOHAJIBHBIA S3BIK JUIS ONWCAHHUS U
UCCIICIOBAHMSI 3aBHCUMOCTEH MeX 1y (PH3HMUECKUMH BETHYNHAMH.

Buinycknux nonyuum 603modicnocms HayuumoCa:
1) nmpoBOAUTH UCCIIEJOBaHMSI, CBSI3AHHBIE C HM3YYEHMEM CBOMCTB (YHKLUHUH, B TOM YHUCIE C
UCIIOJIb30BaHUEM KOMIIbIOTEPA; Ha
OCHOBE I'pa)MKOB U3YUEHHBIX (QYHKLUN CTPOUTH OoJiee CI0XkKHbIe rpaduKu (KyCOUHO-3a/laHHbIE,

C «BBIKOJIOTBIMUY» TOUYKAMH U T. 11.);
2) WCToNb30BaTh (DYHKIIMOHAIBHBIC TPEACTABICHUS M CBOWCTBA (YHKUWH JUISI pEIICHHS
MaTEMAaTHYECKUX 3a1a4 U3 PA3IMYHBIX Pa3leaoB Kypca.

YUCJIOBBIE ITIOCJIEJOBATEJBHOCTH

Buvinycknux nayuumcs:
1) moOHMMaTh W UCHOJNB30BaTh SI3BIK IOCIEAOBATEIBHOCTEH (TEPMUHBI, CHUMBOJIHYCCKUE
0003HaueHMUs ),
2) npuMeHsTh (HOPMYIIBI, CBA3aHHbBIE C apU(PMETHUECKON U TeOMETPUUECKON MPOTPECCUIMU, U
anmnapat, cOpMUPOBAHHBIN MpPU W3YYEHUU OPYTHX pa3fesioB Kypca, K pelIeHHIO 3a7ad, B TOM
YHclie C KOHTEKCTOM M3 pealbHON KU3HU.

Buinyckuux nonyuum 603mMo4CHOCHb HAYYUMBCA:

1) pemath KOMOMHHUPOBAHHBIE 33/1a4U C IPUMEHEHUEM (OPMYJ N-TO YIEHA U CyMMbI IIEPBbIX
N WICHOB apu(METHYECKOW M TeOMETPHUYECKOM MporpeccHii, MpUMEHss HpU 3TOM ammapar
YpaBHEHUI U HEPABEHCTB;

2) MOHUMATh apU(PMETUUYECKYIO U T€OMETPUUECKYIO NMPOrPecCHM Kak (YyHKIIMHU HATypalbHOTO
apryMeHTa; CBS3bIBaTh apU(PMETUUYECKYIO IIPOTPECCUI0 C JIMHEHHBIM POCTOM, T'€OMETPUUYECKYIO
— C DKCIIOHEHIIMAJILHBIM POCTOM.

OIIUCATEJIbBHASA CTATUCTUKA

Bbll’lyCKHZ/lK Haydyumcs UCIOJIb30BaTh HpOCTCﬁMHC CITIOCOOBI MMPEACTAaBJIICHUA W aHAJIM3a
CTaTUCTHYCCKHUX TaHHBIX.

Buvinycknux nomyyum 603moxcHocms IPUOOPECTH NMEPBOHAYAIBHBIN OINBIT OpraHU3allU
cOopa NaHHBIX TPH MPOBEJIECHUU ONMpOca OOIIECTBEHHOTO MHEHHs, OCYIIECTBISTh UX aHaJN3,
MIPEACTABIISITH PE3yJAbTAThI ONPOCa B BUE TaOIHUIIbI, THArPAMMBI.

CJIYUAUHBIE COBBITHUA U BEPOSATHOCTD

Buoinycknux nayuumcss HaXOAWTh OTHOCHUTEIIBHYIO YaCTOTY W BEPOSTHOCTH CIIy4aiiHOTO
CcOOBITUS.



Buinycknux  nomyyum 603MOMCHOCM® TIPUOOPECTH OIBIT TMPOBEACHHS CIIyYailHBIX
9KCIIEPUMEHTOB, B TOM YHUCJIE C TOMOIIbI0 KOMIIBIOTEPHOT'O MOJIETUPOBAHUS, HHTEPIPETALIUU X
pE3yJIbTaTOB.

KOMBUHATOPHUKA

Buinycknux Hayuumcsa pematb KOMOMHATOPHBIE 3a/1a4d Ha HaXOXKICHUE YuClia O0BbEKTOB
WM KOMOUHAIHH.

Boinycknuk nonyuum 603MOMCHOCMb HAYYUTHCS HEKOTOPHIM CHEHUAIBHBIM NPHEMaM
peleHnss KOMOMHATOPHBIX 3a7ad.

Il. COOEP’)KAHUE YYEBHOTI'O ITIPEJIMETA

Copneprxanue paboueit mporpaMMsl o yueOHomy npeamery «MaremaTukay s 5-6 KiiaccoB
cooTBeTcTBYyeT DenepanibHOMY TOCYJapCTBEHHOMY 00pa30BaTeIbHOMY CTAaHJAPTY CPETHETO
oOmiero o0Opa3oBaHUs, YTBEPXKIEHHOMY IpHKa30oM MuHUCTepcTBa 00pa3oBaHUS U HAyKH
Poccuiickoit ®enepanuu ot 17 mast 2012 r. Ne 413 (B pea. nmpukaza MunoOpnayku Poccun ot 31
nekabps 2015 roma Ne 1578).



Auredpanyeckune BbIpaKeHHUs

BripaxkeHue ¢ nepeMeHHbIMH. 3HAYEHUE BBIPAXKCHUS C MEPEMEHHBIMU. J[ONyCTUMBIEC 3HAYEHUS
nepeMeHHbIX. ToxzaecTBo. TokaecTBeHHBbIE MpeoOpa3oBaHUsl alreOpanuecKux BBIPAKEHHIA.
JloKka3aTesbCcTBO TOXKAECTB.

CreneHb ¢ HaTypaJIbHBIMU ITOKa3aTeNsIMU U €€ cBolicTBa. OgHouwieHbl. OHOUIEH CTaHAapTHOIO
Buga. Crenenp opHowieHa. MHorounensl. MHorowieH crangaptHoro Buupa. CreneHb
MHorousneHa. CloXeHHe, BBIYUTAHUE U YMHOKEHHE MHOIOWIEHOB. DOpMyJbl COKpAIIEHHOTO
YMHOXEHHS: KBaJpaT CyMMbI M KBaJpaT Pa3HOCTH JBYX BBIpaXXCHHUU. PazinoskeHne MHOrodsacHa
Ha MHOXUTENU. BrlHeceHne o0mero MHOXuTENs 3a cKoOku. Merox rpynnupoBkd. PazHocTh
KBaApaToB NBYX BbIpakeHud. CyMma W pa3HOCTh KyOOB JBYX BbIpaxkeHuid. KBagparTHbli
TpéxwieH. Kopenb kBagpaTHoro tpéxusieHa. CBoiicTBa KBaJpaTHOro TpéxuwieHa. PasnoxkeHue
KBaJIpaTHOI'O TPEXWICHA HA MHOXKUTEIIH.

Panmonansubie BoipaxkeHus. Llenbie BeipaskeHus. J[poOHbie BblpakeHus. PanronanbHas ApoOs.
OcCHOBHOE CBOWCTBO panyoHaNbHOM ApoOH. CioxeHue, BbIUMTAaHHME, YMHOXKEHUE U JIeJICHUe
pauuoHaIbHBIX JApobOeil. Bo3BegeHue panuoHanbHOM JIpoOM B CTENEHb. 1 O0XKIECTBEHHBIE
npeoOpa30BaHus palMOHAIBHBIX BhIpaxkeHU. CTeneHb ¢ HeJIbIMU IOKa3aTeIsIMU U €€ CBONCTBA.
KBanpartHsie kopHU. ApudMETHUECKUI KBaAPATHBI KOPEHb M €r0 CBOMCTBA. T 0)KIECTBEHHBIC
npeoOpa30BaHus BBIPAKEHUH, COAECPIKALMX KBAJAPATHbIE KOPHH.

YpaBHeHus

VYpaBHenue ¢ onHoil nepemeHHol. Kopenb ypaBHeHus. PaBHOocuiibHbIE ypaBHeHUs. CBolcCTBa
YPaBHEHHH C OJHOM IIEPEMEHHOH. YpaBHEHHME KaK MaTeMaTH4yecKas MOJEIb pealbHON
curyaund. JIuneitHon ypaBHeHue. KBampaTHoe ypaBHeHune. DopMyna KOpHEW KBaJIpaTHOIO
ypaBHeHud. Teopus Buera. PannonanbHbele ypaBHeHMs. PemeHue panyoHanbHBIX YpPaBHEHMH,
CBOJALIMXCS K JIMHEHMHBIM WM K KBaJpPaTHBIM YypaBHEHMsM. PellleHHe TEKCTOBBIX 3a1ad ¢
IIOMOUIbIO PALIMOHAJIBHBIX YPABHEHHUH.

VYpaBHeHue c aAByMs nepeMeHHbIMU. ['paduk ypaBHEeHHS ¢ OByMsl NepeMeHHbIMH. JIuHeitHoe
ypaBHEHHE C JIByMsI IEPEMEHHBIMH U €ro rpaduk.

CucreMbl ypaBHEHUH C JByMsl MEpeMEHHbIMHU. ['paduyeckuii MeTOJ pElIeHUs CHCTEMBI
YpaBHEHUN C ABYMs IIEpEMEHHBIMU. PeleHue CUCTEM ypaBHEHMM METOJIOM IIOJCTAaHOBKH M
cnoxenust. CucreMa ABYX ypaBHEHHH ¢ IByMsl IEPEMEHHBIMU KaK MOJIEIb PEaIbHOM CUTYallUU.

HepaBencrBa

YucnoBsle HepaBEeHCTBA M MX CBOMcTBA. CJIOXKEHHME M YMHOKEHUE UHCIIOBBIX HEPAaBEHCTB.
OuenuBanue 3Ha4yeHMsI BblpakeHus. HepaBeHCTBO ¢ oJHOW mnepemeHHOW. PaBHOcHIIbHBIE
HepaBeHCTBA. UucinoBble NPOMEXYTKU. JIMHEHHBIE M KBaJApaTHBIE HEPABEHCTBA C OJHOMU
nepeMeHHo#. CUCTeMbl HEPaBEHCTB C OJJHOW MEPEMEHHOM.

YucaoBble MHOKECTBA

MuoxectBo U ero anemeHThl. CrocoObl 3amaHusi MHOXKecTB. PaBHbie MHOkecTBa. [lycroe
MHOkecTBO. [logmMHokecTBO. Omnepauuu HajJ MHOXKecTBamH. MimocTtpanus COOTHOILIEHUM
MEX]ly MHOXKECTBAMH C TIOMOINIBIO AWarpamm Oilnepa. MHOXeECTBa HATypaJIbHBIX, IIEJIbIX,

m
palMoHANBHBIX uHWcel. PamwoHanmpHOE YHCIO Kak JpoOb BHIA —, Tne MEZ,NEN, um Kak
OeckoHeUHas repuoanydeckas aecsitudHas npoOb. [IpencraBnenne 00 MppanMoOHATLHOM YHCIIE.
MHoxecTBO AEUCTBUTENBHBIX uMcen. [IpencraBieHne NEUCTBUTENBHOTO 4YHCIA B BHUIAE

0eCKOHEYHOW HeNepHoauIecKol aecaTnyHon qpoou. CpaBHEHUE NeWCTBUTENbHBIX uncen. CBs3b
mexnay mHOxkectBamu N, Z, Q, R.

DOyukuun. YucjioBbie PyHKIMA



OyHKIMOHANBHBIE 3aBHUCUMOCTH MeXAy BennuuHamu. llonstue ¢yHkuun. @DyHKIHS Kak
MaTeMaTH4ecKas: MOJeNb peajbHOro mpouecca. O6macTe ompeaeneHuss U 007IacTh 3HAYCHUS
¢ynkuuu. CrnocoOsl 3amanust ynkiun. ['paduk ¢pynkuuu. [Tocrpoenue rpadpukoB GyHKIUN C
nomouipto nmpeodpaszosanuii Guryp. Hynu gyaxmmu. [IpomexxyTku 3HAKONOCTOSIHCTBA (DyHKINY.
[TpomexxyTku Bo3pacTaHust U yObIBaHUS (PYHKITUH.

JluneiiHas QyHKIMA, OOpaTHash NPOMOPIHMOHAIBHOCTb, KBaJpaTW4HAs QYHKIHUS, (QYHKIH

¥ = Vx, ux cBoiicTBa U rpaduKu.

Yucii0Bble NMOCIEA0BATEIBHOCTH

[TonsiTue umcinoBoil mocnenoBaTenbHOCTH. KoHeuHble M OECKOHEUHBIE IOCIEAOBATEIbHOCTH.
Apudmernueckass U reomerpuueckas mnporpeccuu. CBoiicTBa 4I€HOB apu(MeTHyecko u
reOMEeTPHUYECKON mporpeccuii. @opMynbsl 00IIero wieHa apuhMETUIECKOW U TeOMETPUICCKON
nporpeccuii. @opMyabl CyMMBI N MEPBbIX WICHOB apU(pMETHUYECKOH U TIe€OMETPHUECKON
nporpeccuii. Cymma 6eckoHeuHOI porpeccuu, y kotopoii |g|<1. IIpencraBnenue 6eckOHEUHOM
NEPUOANYECKOM 1eCATUYHON ApOoOU B BUJIE OOBIKHOBEHHOM 1po0H.

DJIeMeHThI PUKJIATHONH MaTeMaTHKHU

Maremaruyeckoe MozenupoBanue. IIpouenrtHsie pacd€rbl. DopMmyiia CIIOXKHBIX IIPOLIEHTOB.
[TpuOmmx€HHble BblUMCIEHUS. AOCONIOTHAasE W OTHOCUTENbHAas norpemHoctd. OCHOBHbIE
npaBuia KoMOMHaTOpHKHM. YacToTa M BEpOATHOCTh cllydaiiHoro coObiTus. Kitaccuueckoe
ompeneneHue BepoATHOCTH. HavanbHble cBeneHHst O cratucTuke. lIperncraBiieHne NaHHBIX B
BUJI€ TaOJIUL, KPYTOBBIX U CTOJI0YATHIX AUarpamm, rpadukoB. CTaTUCTHUECKUE XapaKTEPUCTUKU
COBOKYITHOCTH JIaHHBIX: CpEeHEE 3HAUCHNE, MOJIa, Pa3Max, MeJHaHa BEIOOPKH.

Aure0pa B MCTOPHY€CKOM Pa3BUTHH

3apoxeHue anreOpbl, KHUTa O BOCCTAaHOBJIEHUMH M IPOTUBOINOCTaBICHHH Myxammena ajb-
Xopesmu. Mcropus GpopmupoBaHus MaTeMaTUYECKOTO s3bIka. Kak 3aponuiach uaes KOOpaAuHarT.
OTKpbITHE UPPALMOHATIBHOCTU. M3 HCTOpUM BOSHUKHOBEHHS (HOpMYI JUIs pelIeHns ypaBHEHUN
3-it m 4-ii creneneid. Mcropus pasButus moHaTus ¢(yHkmun. Kak 3apoamnmace Teopus
BeposaTHOCTel. Yncna dubonayuu. 3agana JI. [Tuzanckoro (PuboHAYUN) O KPOTHKAX.



TemaTnueckoe IJIAHUPOBaHUE. AJIreopa. 7 Kjace

3 gaca B Hezemo, Bcero 102 gaca

(I)OPMLI KOHTPOJIA

Conep:kanue y4eOHOT0 KosaunuyecTBo U KOJIMYECTBO
Ne n/m MaTepuaia 4yacoB Y4eOHBIX YaCOB

1 IToBTOpeHue S) KP 1

2 I'maBa 1 KP 1
10

Anrebpanyeckue BBIPAKEHUSA
3 ['maBa 2 9 KP 1
YpaBHEHHSI ¢ OJTHUM HEH3BECTHBIM

4 ['naBa 3 KP 1
OIHOYJIEHBI U MHOTOYJIECHEI 19

5 ['naBa 4 15 KP 1

PaznoxeHre MHOTOYJICHA HA MHOKUTEIH
6 ['maBa 5 12 KP 1
Anrebpanueckue 1poou

7 ['maBa 6 KP 1
Jluneitnas pynkuus e€ rpapuk 7

I'maBa 7 KP 1

8 .
CucreMsl 1ByX ypaBHEHHUH C IByMs 11
HEU3BECTHBIMH.

9 ['maBa 7 CP 1
DneMeHTbl KOMOMHATOPUKH. 6

10 [ToBropenue. Mtorosas aTrectanusi. 8 HKP 1




TemaTnueckoe IJIaHUPOBaHue. AJreopa. 8 Kiaacce

3 yaca B Hezelno, Bcero 102 gaca

@®opMbI KOHTPOJISL U
Conep:xanue yueoHoro | KoamuectBo KOJINYECTBO Y4eOHBIX
Ne ni/m MarepuaJjia 4acoB 4acoB
1 [ToBTOpEeHME Kypca KP 1
anreOpsl 7 Ki1acca 4
2 I'nasa 1 19 KP 1
Hepasencmea
3 I'nasa 2 KP 1
[TpubmmxEnnpie 8
BBIYUCIICHUS
4 I'nasa 3 KP 1
KBanparnble kopHU 16
5 I'nasa 4 KP 1
KBanparnble ypaBHEHUS 23
6 I'nasa 5 KP 1
KBagpatuanas pyHKIus 16
7 I'nasa 6 KP 1
KBanpaTHble HEpaBEHCTBa 12
8 Hrorosoe nosropeHune 4 HKP 1




TemaTnueckoe IJIAaHUPOBaHWe. AJireopa. 9 kJjacce

3 gaca B Hezemo, Bcero 102 gaca

Ne Kou-Bo
Tema ypoka
ypokKa 4acoB
IHoBTOpeHue Kypca anredpsol 8 kiaacca. S yacos
KBanparusie kopuu. KBagpatHele ypaBHEHHUS. 1
HepageHcTBa ¢ 0qHOM IIEpEMEHHOM. 1
KBagparusle HepaBeHCTBA. 1
4-5 Jluarnoctuueckasi KOHTpoJibHasi paboTa. 2
CreneHsb ¢ pallHOHAJBHBIM NoKa3aTeaeM. 11 yacos
6-8 | CremeHs C LeBIM MMOKa3aTeNEM. 3
9 Apudmernueckuii KOpeHb HATYPaJIbHON CTENICHH. 1
10-11 | CgoiicTBa apu(hMEeTHUIECKOTO KOPHS. 2
12-13 | CreneHb ¢ paliOHAILHBIM TIOKA3aTEJIEM. 2
14 Bo3BeneHue B cTeneHp YUCIOBOrO HEPABEHCTBA 1
15 O06o06maromui ypok 1
16 Konumponvnasa paboma Nel no meme «Cmenens ¢ payuoHaibHbIm 1
nokazamesnemy
Crenennas ¢pynkuusa 16 yacos
17-19 | Obnactb onpeneneHus: GyHKIUU 3
20-21 | Bozpacranue u yobiBaHUE (QYHKITHH 2
22-23 | YETHOCTh M HEUYETHOCTh (PYHKIMH 2
24-26 | ©ynknus y = K/X 3
27-30 | HepaBeHcTBa 1 ypaBHEHUs, COAEPIKAIINE CTETIEHb 4
31 O6o06maromuit ypok 1
32 Konmponvnaa pavoma Ne2 no meme «Cmenennas pynkyun» 1
IIporpeccuu 14 yacos
33 Yucnosas mociie1oBaTeIbHOCTh 1
34-35 | Apudmerndeckas Iporpeccus 2
36-38 | Cymma N mepBbIX WIEHOB apU(pPMETHUECKOM mporpeccun 3
39-41 | I'eomerpuueckasi mporpeccust 3
42-44 | Cymma N mepBhIX WICHOB T€OMETPHUECKON MTPOTPECCHH 3
45 O6o0maromuii ypok 1
46 Konumponvnas paboma Ne3 no meme «Ilpozpeccuu 1
Cuayuaiinbie coObiTust 10 yacos
47 CobbITHs 1
48-49 | BeposSITHOCTH COOBITHS 2
50-51 | Pemenue BepOSATHOCTHBIX 33/1a4 C MIOMOIIBI0 KOMOMHATOPUKHI 2
52-53 | 'eomerpuueckasi BEpOSITHOCTh 2
54 OTHOCHTENBHAS YaCTOTA M 3aKOH OOJIBIINX YHCET 1
55 O6o0maromuii ypok 1
56 Koumponvnas paboma Ned no meme «Cnyyaiinvie coobimusy» 1




Cuayuaiinble BeJJM4uHbI 12 yacoB

57-59 | Tabmuis! pacnpenencHus 3
60-61 | ITomuronsl yactot 2
62-63 | ['enepanbHas COBOKYITHOCTb U BBIOOpKA 2
64-66 | Pasmax u nieHTpasbHast TEHACHIUS 3
67 O6o0maromuii ypok 1
68 Konumponvnas paboma Ne5 no meme «Cnyuaiinoie geiudunvly 1
Mmuo:xectBa. Jlornka 10 yacos
69 MHoxecTBa 1
70 BrickasbiBanus. Teopemsl 1
71-72 | YpaBHEHUE OKPYKHOCTH 2
73-74 | YpaBHeHuUe NpsiMOit 2
75-76 | MHOXecCTBa TOYEK Ha KOOPIUHATHON TUIOCKOCTH 2
77 O6o0maromuii ypok 1
78 Konumponvnas paboma Neb no meme «Mnoxncecmea. Jlocuka) 1
IToBTOpenue kypca anredopn! 24 yaca
79-82 | BelpaxkeHHUs M X IPEOOPA3OBAHUS 4
83-86 | YpaBHEHUS U CUCTEMBI ypaBHEHHUI 4
87-90 | HepaBeHcTBa 1 cHCTEMBI HEPABEHCTB 4
91-94 | TekcTOBBIE 337291 4
95-96 | ®yHkuMH U rpaduKu 2
97-98 | Apudmerndeckas u reOMETpUIECKasi IIPOTPECCUH. 2
99-101 | JimarnocThveckas KOHTpOJIbHAs paboTa 3
102 | Ananus KOHTPOIBHOM PaGOTHI 1




