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IInanupyembie pe3yabTaThl 0CBOEHHS Y4eOHOI0 NpeaMeTa

[Iporpamma  obecrieunBaeT  JOCTIDKEHHE  CICAYIOIIMX  PE3YJIbTaTOB  OCBOCHUS
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs:
JIMYHOCTHBIE:
1) chopMUPOBAHHOCTH OTBETCTBEHHOTO OTHOUICHMSI K YYEHHMIO, TOTOBHOCTb U CIOCOOHOCTHU
00yJaromuxcsi K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE MOTHBAIIMU K OOYYCHHIO U
MO3HAHUIO, BHIOOPY najibHeiero odpazoBanusi Ha 0a3e OPUEHTHPOBKU B MHpe npodeccuii u
npoeCCHOHATIBHBIX  MPEANOYTCHHH, OCO3HAaHHOMY  IOCTPOECHHUIO WHJVBHIyaJIbHOU
00pa30BaTeNbHOI TPAEKTOPUU C YIETOM YCTOMUMBBIX M03HABATEIbHBIX UHTEPECOB;
2) cpOpMHPOBAHHOCTH IIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON MPAKTHKU;
3) copMHUpPOBaHHOCTP KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOILEHUH U COTPYIHHYECTBE CO
CBEPCTHHUKAMH, CTApPIIMMHU U MJIQIUIMMH, B 00pa30BaTeIbHOM, 0OIIECTBEHHO MOJIE3HON, y4eOHO-
UCCJICIOBATEILCKOM, TBOPUECKOHN M IPYTHX BUIAX JCSATCILHOCTH,
4) ymeHue SICHO, TOYHO, IPAaMOTHO H3JIaraTh CBOU MBICIM B YCTHOW W MUCHBMEHHOW peyH,
HOHUMATh CMBICI IIOCTaBJIICHHOU 3aa4M, BBICTpanBAThb ApryMCHTALNIO, IPUBOJUTH ITPUMCPBI U
KOHTPIIPUMEDHI;
5) npeacTaBiIeHUE O MATEMaTHYECKON HayKe Kak cepe 4eIoBeueCKou NeITeIbHOCTH, 00 Tanax
e€ pa3BUTHSI, 0 €€ 3HAYUMOCTH JJIs Pa3BUTHUS [IUBUIIU3AIINH;
6) KPUTUYHOCTb MBIIJICHHA, YMCHHUEC PACIIO3HABATH JIOTUYCCKH HCKOPPCKTHLIC BBICKA3bIBAHMA,
OTIIMYATh TUIOTE3Y OT (paKTa;
7) KpC€aTUBHOCTb MBIINIJICHUS, HWHUIUATHBA, HAXOAYUBOCTb, AKTHBHOCTb IIpU PCHICHUHA
anredpanvecKux 3ajay;
8) yMeHHEe KOHTPOJIMPOBATH MPOIIECC U PE3YNIbTAT YIeOHONH MaTeMaTH4eCcKOn JAeATEIbHOCTH;
9) crocoOHOCTh K SMOIMOHATBHOMY BOCIIPUSTUIO MAaTEMaTHYECKHX OOBEKTOB, 3aja4, PEeIIeHUH,
paccykJIeHUM.

MeTanpeaMeTHbIe:
1) ymeHHe caMOCTOATEIbHO TMJAHHUPOBATh AJIbTEPHATHBHBIE MYTH JOCTHKEHHS IIeNeH,
OCO3HAHHO BBIOMpaTh Hanbosee d3PpPeKTUBHBIE CITOCOOBI peIeHUs] YYeOHBIX U MO3HABATEIbHBIX
3a/1a4;

2) yMeHHME OCYILIECTBJIATh KOHTPOJb IO pe3yabTaTy W MO CIoco0y JeHCTBUS Ha YPOBHE
IPOU3BOJIBLHOTO BHUMAHUS U BHOCUTh HEOOXOIMMbIE€ KOPPEKTUBBI;

3) yMmMeHHE aJeKBaTHO OIICHMBATh MPABHIBHOCTh WM OIIMOOYHOCTH BBITIONHEHUS Y4eOHOM
3a/1a4u, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelIeHHUS;

4) OCO3HAaHHOE BJIQJICHUE JIOTMYECKUMM JEHCTBUSMM OIpEJeNeHHs] HOHATHH, 00001eHus,
YCTaHOBJICHUS] aHAJIOTUH, KJIacCU(UKAIIMKA HAa OCHOBE CAMOCTOSATEILHOTO BHIOOpAa OCHOBaHUH U
KPUTEPUEB, YCTAHOBIIEHUS POJO-BUIOBBIX CBSI3EH;

5) yMeHue ycTaHaBIMBaTh NPUYMHHO-CIECTBEHHBIE CBSI3U; CTPOUTH JIOTMYECKOE PACCYKIIECHUE,
yYMO3aKJIt04eHue (MHAYKTUBHOE, IeAYKTUBHOE H 110 aHAJIOTHUHN) U BBIBOBI;

6) yMeHHE CO03[aBaTh, NMPHUMEHSATH M MpPeoOpa30OBHIBATh 3HAKOBOCHMBOJIMUECKHE CPECTBA,
MOJIETIM M CXEMBI JJIsl PEeIIeHUs] y4eOHBIX U TO3HABATENbHBIX 33/1aY;

7) yMeHUE OpraHU30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JAESTENbHOCTh C YUUTEIEM
U CBEPCTHUKAMH: ONpEACNATh LEeNH, pacrnpeaereHue QyHKUUMH © poyiell  y4acTHHKOB,
B3aUMOJICCTBHE M 00muMe CrocoObl paboThI; yMeHHe paboTaTh B TPYINNE: HAXOAWTh OOIIee
pelleHre M pas3pemath KOH(QIMKTHI HAa OCHOBE COTJIACOBAHHUS IMO3UIMH M yuéTa MHTEPECOB;
CIIymaTh napTaépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

8) chopmupoBaHHOCTE y4eOHON H OOIIEMONB30BATENHCKOM KOMIETEHTHOCTH B O0OIAcTH
MCIIOJIb30BaHUsl MH(POPMAIIMOHHO-KOMMYHUKaMOHHBIX TexHonoruit (MKT-kommnereHTHOCTH);



9) nepBoHavaIbHBIE TPEACTABICHUS 00 UACAX M O METO/IaX MaTEMAaTHKH Kak 00 YHUBEPCAIbHOM
A3BIKE HAYKU M TEXHUKU, O CPEICTBE MOJECINPOBAHMS SIBJICHUN U MPOLIECCOB;

10) ymeHue BUAETH MaTeMaTHUECKYIO 3a/lady B KOHTEKCTE MPOOJEMHON CHTyallud B APYTHX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

11) ymeHue HaXxoAWTh B PA3JIMYHBIX MCTOYHHKAX HH(OPMAIUIO, HEOOXOAUMYIO JJISI pEIICHUs
MaTeMaTHYeCKuX MNpoOieM, U MpPeJCTaBlIATh €€ B MOHATHOM (opMme; NPUHUMATh pellIeHHE B
YCIIOBHSAX HETIOJHOW ¥ U30BITOUYHON, TOYHOH U BEPOSTHOCTHOM MH(pOpMAIIHNH;

12) ymeHue noHUMaTh W HCIOJIB30BaTh MaTE€MaTUYECKHE CPEJCTBA HAIJSAHOCTU (PUCYHKHU,
YEepTEXKH, CXEMBI U JIp.) AJI WLTIOCTPALMM, HHTEPIIPETALIUN, apTyMEHTALUY;

13) ymeHue BbIABUraTh TUIOTE3bI IPU PELICHNH YUeOHBIX 3a/1a4 U [IOHUMATh HEOOXOAUMOCTb UX
IIPOBEPKU;

14) ymeHMe NPUMEHATh HWHAYKTHBHBIE M JEJYKTUBHBIE CHOCOOBI pacCyXJIEHUil, BHIETH
pa3IMyYHbIE CTPATETUH PELICHMs 3a/1a4;

15) noHMMaHuEe CYIIHOCTM QJIrOPUTMUYECKUX IpEeINUCAaHUNd U yMEHHE [eicTBOBaTh B
COOTBETCTBUHU C MPEIJI0KEHHBIM aJITOPUTMOM;

16) ymeHHe caMOCTOSTEIbHO CTaBUTh LI€JH, BBIOMPATh M CO3/1aBaTh aJTOPUTMBI JUIsl PELICHUsS
y4eOHBIX MaTeMaTUYECKUX MPOOIeM;

17) ymeHue IJIaHUPOBaTh U OCYLIECTBISATH JESATEIbHOCTb, HAIPaBIECHHYIO Ha pELICHHE 3a7ay
HCCIIE0BATEIBCKOTO XapaKTepa.

npeaMeTHbIE:
1) ymeHue paboTaTh ¢ MaTeMaTHMYECKUM TEKCTOM (CTPYKTYpUPOBAaHUE, H3BJICUCHUE
HeoOXoauMOW HMH(pOpMAIMK), TOYHO K TIPaMOTHO BbIpaXKaTb CBOM MBICIM B YCTHOM U
IIMCbMEHHON PEUM, NPUMEHSASA MAaTEMATHUYECKYI0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MCIIOJIB30BaTh
pa3iuyHble S3BIKM MaTeMaTHUKU (CIIOBECHBIM, CUMBOJIMYECKUH, rpadudeckuii), 000CHOBBIBATH
CYXJIEHUS, IPOBO/IUTH KJIACCU(PUKAIINIO, JOKA3bIBATh MAaTEMAaTHUECKUE YTBEPKIACHUS;

2) BnageHue 0a30BBIM MOHATHIHBIM anmapaToM: MMETh NPEACTABICHUE O YHWCIIC, BIIAJCHUE
CHUMBOJIBHBIM SI3BIKOM aireOpbl, 3HAHUE 3JIEMEHTApHBIX (PYHKIMOHAIBHBIX 3aBUCHMOCTEH,
(dopMUpOBaHUE MPEACTABICHUN O CTATUCTMYECKUX 3aKOHOMEPHOCTSIX B PEAJLHOM MHUPE U O
pasIMYHBIX CIOCO0AaX HUX M3y4eHHs, 00 OCOOCHHOCTSX BBIBOJOB M IPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKkTep;

3) yMeHMe BBINOMHATH anreOpanyeckue MNpeoOpa3oBaHUs PALMOHAIBHBIX BBIPAXKEHUH,
OPUMEHSTh UX U1 PEUlIeHUs y4eOHBIX MaTeMaTH4YecKMX 3ajady M 3a/ay, BO3HUKAIOIIMX B
CMEXHBIX YUeOHBIX MTpeIMeTax;

4) yMeHue NOJB30BAaThCA MaTEeMaTHUYECKMMHU (QOpMYyJaMU U CaMOCTOSITEJIBHO COCTaBIISTh
(bopMynbl 3aBUCUMOCTEHl MEXJy BEIMYMHAMH HA OCHOBE OOOOIIEHHs YacTHBIX CIy4aeB M
HKCIIEPUMEHTA;

5) ymeHue pemiaTh JUHEHHbIE U KBaJpaTHbIE YPaBHEHUS U HEPABEHCTBA, a TAKXKe MPUBOAUMBIE K
HUM ypaBHEHUS, HEPaBEHCTBA, CHCTEMbI; NPUMEHATb TIpaduuecKkue MpeICTaBICHUS IS
pELIEHUs] U UCCIIEJOBaHNs YPAaBHEHUN, HEPABEHCTB, CUCTEM; IIPUMEHSTh IOJyUYEHHBIE YMEHUS
JUISl pEIIeHUs 3a]1a4 U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, IPAKTUKU;

6) oBJa/ieHNe CUCTEMOM (DYHKIIMOHAIBHBIX MOHATUHN, QYHKIIMOHAIBHBIM S3bIKOM U CUMBOJIMKOH,
yYMEHHE CTPOUTh Tpaduku (PyHKIUMN, ONMUCHIBAaTh UX CBOMCTBA, UCHOJIb30BaTh (PYHKIIMOHAIBHO-
rpaduyeckrue MpeACTaBICHUs JUIsl ONMMCAaHMS M aHAlIM3a MaTEeMaTUYEeCKHX 3aJad U peajbHBIX
3aBHUCHMOCTEN;

7) OBiaJeHHE OCHOBHBIMH CIIOCOOAMHU TMPEACTABICHUS M aHAINW3a CTaTUCTHYECKUX JAHHBIX;
YMEHHME pellaTh 33Ja4l Ha HaX0K/I€HUE YaCTOThI U BEPOSITHOCTH CITy4alHBIX COOBITU;

8) yMEHHME NPUMEHATh W3YUYECHHBIE NOHSTHS, PE3YyNbTaTbl U METOJbl IPU PEUICHUM 3ahad U3
pa3MyYHBIX pa3/esoB Kypca, B TOM 4HCIE 3a7ad, HE CBOMSIIMXCS K HENOCPEICTBEHHOMY
IIPUMEHEHHIO U3BECTHBIX aJITOPUTMOB.



PAIIMOHAJIBHBIE YU CJIA

BbInyCKHUK HAY4YUTCSH:

1) moHuMaTh 0COOEHHOCTH JECITUYHON CUCTEMBI CUMCIICHHS,

2) BIIQIETh IOHATUAMMU, CBSI3aHHBIMU C JEITUMOCTbIO HaTypaJbHbIX YUCEI;

3) BblpaXaTh uYHCIa B OSKBUBAICHTHBIX (opmax, BbIOMpas Hauboiee NOAXOAALIYIO B
3aBHCHUMOCTH OT KOHKPETHOH CUTYyalllH;

4) cpaBHUBATh U YIOPSAA0YMBATh PAllMOHAJIBHBIE YUCIIA;

5) BBINONHATH BBIYUCICHUSA C PALMOHAIBHBIMM YHCIAMH, COYE€Tas YCTHbIE U MHCbMEHHbIE
IIPUEMBI BBIYUCIICHUH, IPUMEHATH KaJIbKYIIATOP;

6) UCHOJb30BATh IOHATUS M YMEHHS, CBA3aHHBIE C IPONOPLUUOHAIBHOCTBIO BEJIMYHUH,
IPOLEHTAMH B XOJ€ pELICHUS MAaTEeMAaTUYECKUX 3aJad M 3aJad M3 CMEXHBIX IPEIAMETOB,
BBITOJIHATh HECIIOKHBIE TPAKTUYECKUE PACUETHI.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD:

7) MO3HAKOMMTBCS C MO3ULMOHHBIMU CUCTEMAMU CUUCIIEHUS] C OCHOBAaHUSIMU, OTIIMYHBIMU OT 10;
8) yriyOuTh U pa3BUTh NPEACTABICHUS O HATYypaJIbHBIX YUCIIaX U CBOMCTBAaX JEJINMOCTH;

9) HayuuTbhCS HUCHOJIB30BATh NPUEMBI, PALMOHAINZHUPYIOIIME BBIYUCICHHS, HpUoOpecTH
IPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHUS, BbIOUpasi MOAXOASAIINN AJI CUTYalMH CI10co0.

JNEVMCTBUTEJIBHBIE YACJIA

BbpInyCKHUK HAy4YUTCH:

1) ucronb30BaTh HAYAIBHBIC MIPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX YHCEN;

2) BIIaJIeTh MOHATHEM KBaJPATHOTO KOPHS, IPUMEHSTh €r0 B BBIYUCIICHUIX.

BhInyCKHUK MOJYYHT BO3MOKHOCTD:

3) pa3BUTH NPEJCTABICHUE O YUCIIC U YUCTIOBBIX CUCTEMaX OT HATYypajbHBIX 0 ACHCTBUTEIbHBIX
YHUCEJT; O POJIA BBIUUCIICHUH B YEJIOBEYECKON IPAKTHUKE;

4) pa3BUThH U YIrIyOUTh 3HAHUS O JECATUYHOMN 3aKCH JIEHCTBUTENBHBIX Yncen (IepUoanIecKre
Y HEMIEPUOUYECKHE IpoOn).

MN3MEPEHUS, NPUBJINXEHUS, OHEHKHU

BbINyCKHUK HAYYHTCS:

1) wucronp3oBaTh B XOJE€ pELIEHUS 3a1ad JJIEMEHTapHbIE MPEJICTaBICHMS, CBSI3aHHBIE C
npUOIMKEHHBIMU 3HAYEHUSIMH BEJTMUHUH.

BbInycKHUK MOJYYUT BO3MOKHOCTD:

2) MOHSATH, YTO YUCIIOBBIE JIaHHBIE, KOTOPbIE HCHOIB3YIOTCS Ul XapaKTEPUCTUKU OOBEKTOB
OKpYXXAaloIIero MHpa, SBIAIOTCS MPEUMYIIECTBEHHO NPUONMKEHHBIMUA, YTO MO 3aIllUCU
npuOIMKEHHBIX 3HAYEHUH, collepKaluxcs B MHQOPMAIIMOHHBIX UCTOYHUKAX, MOXHO CYIUTh O
MOTPENIHOCTH MPUOIMKEHNUS;

3) NOHATH, YTO TMOTPELIHOCTh pe3yJbTaTa BBIYMCICHUN JOJKHA OBITh coM3MepuMa C
MOTPEIIHOCThIO UCXO/IHBIX JaHHbIX.

AJITEBPANYECKHUE BbIPAKEHUSA

BbinycKHUK HAyYHTCS:

1) BiageTh MOHATHAMH «TOXJIECTBO», «TOXKIECTBEHHOE INpeoOpa3oBaHHE», pellaTh 3a/]ayi,
coJiepalle OyKBeHHbIE JaHHbIe; paboTaTh ¢ (hopMyIamu;

2) BBINOJHATH MPe00pa30BaHUs BbIPAKEHUM, COEPKAIMX CTETIEHU C LEIbIMU MOKa3aTeNsIMU U
KBaJIpaTHbIE KOPHU;

3) BBINOJIHATH TOXK/IECTBEHHBIE MPeoOpa30BaHMsl PAllMOHAIBHBIX BBIPAXKEHUN Ha OCHOBE MPaBUII
NeMCcTBUI HaJl MHOTOUJICHAMH M alreOpanyecKuMH JpoOsMu;

4) BBIOJHATH PA3JI0KEHHE MHOTOUJICHOB HA MHOKUTEIIH.

BbInyCKHUK NOJYYHT BO3MOKHOCTD:



5) Hay4uThCS BBINOJHATH MHOTOIIATOBBIE IPEOOpPA30BaHUSA PAMOHAIBHBIX BBIPAKCHUH,
MIPUMEHSIS IMUPOKUH HAOOp CIIOCOOOB M IPUEMOB;

6) IpPUMEHATH TOXIECTBEHHbIE MPEOOpa30BaHMs IS PELICHHs 3a7ad U3 Pa3IHYHBIX Pa3/IeloB
Kypca (Hanpumep, sl HaX0XICHUSI HanOOJIbIIIET0/HANMEHBIIIETO 3HAUCHHSI BEIPAKCHUS ).

YPABHEHUSA

BoinyckHUK HAy4YuTCS:

1) pemaTb OCHOBHBIE BBl PAllMOHAJLHBIX YPAaBHEHHMH C OJHOW NMEPEMEHHOM, CUCTEMbI JIBYX
YPaBHEHUH C IBYMs IEPEMEHHBIMU;

2) moHMMAaTh YpaBHEHHE KaK BaKHEUIIYI0O MAaTEMaTHUECKYIO0 MOJEIb JAJIs OMUCAHUS U U3yUCHHS
pa3HOOOpPa3HBIX peasIbHbIX CUTYyaLUi, pelaTh TEKCTOBBIE 33/1a4M aIreOpanyecKuM METOI0M;

3) npuMeHsATh rpaduueckue MpeacTaBiICHUs JJIs MCCIEAOBAHUS YPaBHEHUN, UCCIIEOBAHUS U
pEILIEHUsI CUCTEM YPAaBHEHMH € ABYMS [IEPEMEHHBIMHU.

BbInyCKHUK MOJTYyYHT BO3MOKHOCTD:

4) oBnageTh CHELMAIbHBIMU NpUEMaMU PEIICHUS YPaBHEHMM U CUCTEM ypaBHEHUM; YBEPEHHO
MPUMEHSTH anmapaT ypaBHEHUH Ui pelieHus pa3HOOOpa3HbIX 3a/1a4 U3 MAaTEMaTHUKU, CMEXHBIX
IIPEIMETOB, IPAKTUKU;

5) npuMeHsTh TpaduvecKre IpeaCcTaBIeHUs ISl UCCIEA0BaHUs YPaBHEHHM, CUCTEM ypaBHEHUH,
coaepxkanx OykBeHHbIE KO3 (DUITUEHTEI.

HEPABEHCTBA

BbpInyCKHUK HAy4YUTCH:

1) noHuMarh W NOPUMEHATH TEPMUHOJIIOTMIO M CHMBOJMKY, CBS3aHHbIE C OTHOILEHUEM
HEpaBEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

2) peumiath JUHEHHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M UX CHCTEMBI; pelaTh KBaJpaTHbIE
HEpaBEHCTBA C ONOPOH Ha rpaduuecKue NpeiCTaBIeHus;

3) DpuUMEHATH ammapaT HEPAaBEHCTB JUIsl pELIeHMs 3aJad M3 pa3IMUHBIX pa3/AesioB Kypca.
BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThHCS:

4) pa3HooOpa3HBIM MpHEMaM J0Ka3aTelbCTBA HEPABEHCTB; YBEPEHHO MPHUMEHSTH amrmapar
HEpaBEHCTB JUI pEIIeHUs Pa3HOOOpA3HBIX MaTeMaTMYeCKMX 3aJady M 3a7ad U3 CMEKHBIX
MPEIMETOB, TPAKTUKU;

5) npumeHATh rpaduyeckue TNPEeACTaBICHUS JUIsl HUCCIEAO0BaHHMS HEPaBEHCTB, CHCTEM
HEPABEHCTB, COJIEPKALINX OYKBEHHbIE KOO(PPUIIUEHTHI.

OCHOBHBIE TIOHATHS. YNCJIOBBIE ®YHKIINN

BbInycKHUK HAyYHTCH:

1) noHMMaTh W KCIOJIB30BaTh (PYHKIIMOHAIbHBIE MOHATUSA U SA3BIK (TEPMUHBI, CUMBOJNYECKHE
0003HaYeHHUS);

2) ctpouTh rpaduKH JIEMEHTAPHBIX (YHKIIUNA; UCCIIEIOBATh CBOMCTBA YHCIIOBBIX (QYHKIIMA Ha
OCHOBE M3Y4EHUS MOBEACHUS UX I'paHKOB;

3) noHuMaTh QYHKIUIO KaK BaXKHEUIIYI0O MAaTEMaTHYECKYIO0 MOJEIb JUIsl OMMCAHUS MPOLIECCOB U
SBJICHUHA OKpYKAIOIIEro MHUpa, NPUMEHATh (YHKIMOHAIBHBIA S3BIK JUIS OMNMCAHUS U
HCCJIEIOBaHMSI 3aBUCUMOCTEN MEXy PU3NUECKUMH BETMUMHAMM.

BbINyCKHUK MOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

4) NpoBOIUTH HUCCIENOBAHMs, CBSI3aHHBIE C HM3yYEHHEM CBOWCTB (PYHKIMH, B TOM 4HCIE C
UCIOJIb30BAaHUEM KOMIIBIOTEpa; HAa OCHOBE IpaMKOB HM3Y4YEHHBIX (PYHKIHUI CTpouTh OoJiee
CIOXHbIE TpaduKH (KyCOYHO-3a/IaHHBIE, C «BBIKOJIOTBIMUY» TOUKAMH U T. 11.);

5) wucnonp30BaTh (YHKIMOHAIBHBIE NPEACTABICHUS M CBONCTBA (YHKIMHA s peIICHUs
MaTeMaTUYeCKUX 3aau U3 Pa3IMuHbIX

YUCJIOBBIE ITOCJIEJOBATEJBHOCTHU
BbINyCKHUK HAYYHTCS:



1) nmoHMMaTh M WHCMOJB30BATH SA3BIK IOCIEAOBATENIBHOCTEH (TEPMUHBI, CHUMBOJIMYECKHE
0003HaYCHHUS ),

2) nmpuMeHsTh (POPMYIIBI, CBA3aHHBIE C apU(PMETHUECKON U TEOMETPHUECKON MPOrPEecCUsiMU, U
anmnapar, cOpMUPOBAHHBIN MpPU U3YYEHHH JIPYTHX pa3[esioB Kypca, K pelIeHHIO 3ajad, B TOM
YHCJI€ C KOHTEKCTOM M3 PEAIbHON KU3HU.

BbinyCKHUK MOJTYYHT BO3MOKHOCTD HAYYHUTHCH:

3) pemath KOMOMHUPOBAHHBIE 33/1a49M C MPUMEHEHUEM (HOPMYII N-T0 WIEHA U CYMMBI MIEPBBIX N
YICHOB apu(MeTHYecKOol U TeOMETPUYECKONW MpPOTpEecCcHil, MPUMEHSAs IpH STOM ammapar
YpaBHEHUI U HEPABEHCTB;

4) noHuMarb apu(pMETHUECKYI0 U T'€OMETPUUYECKYIO MPOrpeccud Kak (YHKIHUU HATYpalbHOTO
apryMeHTa; CBS3bIBaTh apU(PMETUUECKYIO TIPOTPECCUI0 C JTUHEHHBIM POCTOM, T€OMETPUICCKYIO
— C 9KCHOHEHIMAIbHBIM POCTOM.

OIMUCATEJIBHASA CTATUCTHKA

BbINYCKHUK HAY4YUTCSl HCIONb30BaTh IMPOCTEHIINE CIIOCOOBI TMPEACTaBICHUS M aHAIN3a
CTaTUCTUYECKUX JAHHBIX.

BbInyCKHUK NMOJYYUT BO3MOKHOCTH IIPHOOPECTH MEPBOHAYAIBHBIN OMBIT OpraHu3alnuu coopa
JAHHBIX TP TPOBEJCHUM OINpOca OOLIECTBEHHOTO MHEHMS, OCYLIECTBISATh WX aHANU3,
IPEJICTaBIISTh PE3yJIbTaThl OIIPOCa B BUAE TAOJIULIbI, TUATPAMMBbI.

CJIYYAUMHBIE COBBITUS U BEPOSITHOCTD

BbINYCKHUK HAYYUTCSl HAXOIHWTh OTHOCHTEJIBHYIHO YAacCTOTy M BEPOSTHOCTh CIIy4aiHOTO
COOBITHSL.

BbINyCKHHK TOJYYHT BO3MOMKHOCTH [PHOOPECTH ONBIT  MPOBEACHUS  CIyYalHBIX
9KCIIEPUMEHTOB, B TOM YHCJIE C TIOMOIIBIO KOMITBIOTEPHOTO MOJICITHPOBAHKS, HHTSPIIPETAITUH HX
pe3yJIbTaTOB.

KOMBHUHATOPHUKA

BbInyCKHUK HAYYUTCS peIIaTh KOMOMHATOPHBIE 33/1a4l HA HAXOXKJICHUE YUCIa 00BEKTOB HITH
KOMOWHAIA.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS HEKOTOPHIM CIEITUATBHBIM TPUEMaM PEIIeHUs
KOMOMHATOPHBIX 33]1a4.



Conepxxkanue yueOHOro nmpeamera

APUOMETUKA

PanmonanbHble yncaa. PacmypeHne MHOXKECTBA HaTypalbHBIX UMCEN O MHOXKECTBA
nenablXx. MHOXKECTBA LIEJIbIX YMCENl 10 MHOXECTBAa pPallMOHAJbHBIX. PalMoHaIbHOE YMCIO KaK
OTHOLIEHHWE M N , [I€ T — LIEJIOE YUCIIO, N — HaTypajibHOE. CTENEHb ¢ LEJIbIM I10Ka3aTelIeM.

HeiictBuTenbHbIe yncaa. KBagpaTHelii kopeHb u3 yucia. KopeHb TpeTbeil CTeneHu.
3anuch KOPHEH C MOMOIIBIO0 CTENEHU ¢ IpOOHBIM NokazareneM. [loHsaTre 006 nppanroHaIbHOM
yucie. VppallMOHATIBHOCTh 4YMCIIa M HECOM3MEPUMOCTh CTOPOHBI M JMArOHajdu KBajpaTa.
Jecartuunple TPUONIMKEHUST HPPALMOHAIBHBIX YMCENl. MHOMECTBO JEHCTBUTEIBHBIX YHCE;
MpEJICTaBICHUE JCUCTBUTENbHBIX YHCENl OECKOHEUYHBIMHU JECATHYHBIMH Jpo0simu. CpaBHEHUE
neiictBuTenbHBIX yncen. KoopaunatHas npsimast. M300pakeHne yucen TOYKaMyd KOOPIUHATHOM
npsMoit. YucaoBbie TPOMEKYTKH.

N3mepenus, npudnxeHusi, oneHkH. Pa3smepsl 00BEKTOB OKpy»Kawollero mupa (ot
9JIEeMEHTapHBIX YacTUll 10 BceneHHoil), UIMTENbHOCTh MPOLIECCOB B OKPYXAIOIIEM MHpE.
Breigenenue MHOXHTENIS - CTCICHH JECATH B 3amucu 4ymcia. [lpubmmkéHHOEe 3HAYCHHE
BEJIMUMHBI, TOYHOCTH NpuOImkeHus. [Ipukuaka u oreHka pe3yabTaToB BEIYUCICHHIA.

AJITEBPA

Auaredpanyeckue BbIpa:keHusi. bykBeHHbIE BbIpake€HUs (BBIPAKEHUS C IEPEMEHHBIMHU).
YucnoBoe 3HaueHue OyKBEHHOro BblpakeHUs. JlomycTUMble 3HAu€HHs] IE€PEMEHHBIX.
[ToncraHoBKa BbIpakeHUN BMeCTO nepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BbIpaXEHHH Ha
OCHOBE CBOMCTB apu(pMeTHuecKuX AeicTBuil. PaBeHCTBO OyKBEHHBIX BbIpaxeHUH. TOXIeCTBO.

Crenenb ¢ HaTypajbHBIM IOKa3zareneM M €€ cBoicTBa. OJIHOUYIEHBI U MHOTOUJICHBI.
Crenenp MHorowieHa. CiokeHue, BBIUUTAHUE, YMHOXKEHHME MHOroujaeHoB. @Dopmyisl
COKpAIIEHHOIO YMHOXXEHHUSA: KBaJApaT CYMMBI M KBajapaT pasHocTH. PopMyna pa3HOCTH
kBagpatoB. [IpeoOpa3zoBaHue 11eN0r0 BhIpak€HUsI B MHOrOwIeH. Pa3noxeHue MHOrO4JICHOB Ha
MHOXUTEIH. MHOrouieHsl ¢ oaHou nepemenHo. Kopens MHOrounena. KBagpaTHelil TpEX4ieH;
pa3iI0XKeHUe KBaAPAaTHOIO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanyeckass qpoOb. OcCHOBHOE CBOICTBO anreOpanueckodt apoou. CroxeHwue,
BBIUYUTAHUE, YMHOXKEHHUE, JlelleHue anredpandeckux podei. CTeneHp ¢ 1eabIM MOoKa3aTeneM U
€€ CBOMCTBA.

ParmonanbHble BeIpaskeHUs U UX peoOpa3oBanus. Jloka3aTeabCTBO TOXK/IECTB.

KBanparnsie kopau. CBoiicTBa apuMeTHYeCKUX KBaPATHBIX KOPHEN U UX MPUMEHEHUE
K IpeoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUN U BBIYUCICHUSM.

YpaBHenusi. YpaBHeHue c¢ ojHoi nepeMmeHHo. Kopenp ypaBHeHus. CBoiicTBa
YHCIJIOBBIX PABEHCTB. PABHOCUIIBHOCTD YPaBHEHHUH.

Jluneiinoe ypaBHeHue. KBampaTHoe ypaBHeHHE: QopMyna KOpHEH KBaJIpaTHOTO
ypaBHeHus. Teopema Buera. Penienne ypaBHEHUH, CBOASIIMXCS K JIMHEHHBIM M KBaJpPaTHBIM.
[Ipumepsl pelieHuss ypaBHEHMH TpeTbeld M 4eTBEPTONM creneHel. Pemenue apoGHO-
palOHaIbHBIX YPAaBHEHUM.

VYpaBHEeHHE C AByMs IIEpEMEHHBIMU. JIMHEHWHOE ypaBHEHHE C JBYMsI IEPEMEHHBIMH,
IIPUMEpPBI PEIICHUSI yPaBHEHUH B LeNbIX yncnaax. Cucrema ypaBHEHUM ¢ ABYyMs IIEPEMEHHBIMU.
PaBHOCHIIBHOCTB CHCTEM.

CucreMspl IBYX JIMHEWHBIX ypaBHEHUH C JBYMsl IEPEMEHHBIMU; PEIICHUE TOJCTAaHOBKOU
U cioxeHneM. [Ipumepsl pereHnss CUCTEM HEMHENHBIX YPABHEHM C IByMs IEPEMEHHBIMU.

Perienue TeKCTOBBIX 3aau anreOpandeckuM CriocoOOM.

JlexkapToBbl KOOpPAMHATHI Ha IJIOCKOCTH. ['padmueckas MHTEprpeTalnys ypaBHEHHS C
JBYMsl TIepeMEHHbIMU. ['paduk JNMHEHHOro ypaBHEHHs C JByMs IEpPEMEHHBIMH; YIJIOBOM
KO3 GUILIMEHT NPAMOH; yCIOBUE MapaieIbHOCTH NPsMbIX. ['pa@uku mpocTelmmx HeTMHERHBIX
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ypaBHEHMIi: mapabona, rTunepOoia, OKPYKHOCTh. [paduyeckas uHTepHpeTanus CUCTEM
YPaBHEHMH C IByMsI IEPEMEHHBIMHU.

HepaBencrBa. YwuciioBble HepaBeHCTBA W HX cBoWcTBa. HepaBeHCTBO ¢ OnHOHU
nepeMeHHoi. PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OJIHOW IEPEMEHHOI.
KBanparusie HepaBeHCTBA. CUCTEMBI HEPABEHCTB € OJITHOM EPEMEHHOM.

OYHKINU

OcHoBHBIE MOHATHS. 3aBHCUMOCTH MeXAy BenuuuHamu. [lonsatue ¢pynkiun. O0xacTh
ONpeNeNieHUusT W MHOXKECTBO 3HaueHMi QyHKiuu. CrnocoOwsr 3amanus ¢yHkuuu. ['padux
¢byakuun. CpoiicTBa (GyHKIMA, uX oToOpakeHwe Ha rpaduke. I[Ipumepsr rpadukoB
3aBHCUMOCTEH, OTPaKAIOIINX pealIbHbIC MPOIIECCHI.

Yucaosble ¢QyHkuuu. DyHKOuM, oONuChHBaKOIME NOPAMY0 U OOpaTHYIO
IPONOPLMOHATIBHBIE 3aBUCUMOCTH, UX rpaduku u cBoiicTBa. JIuneitnas ¢pyHkuus, e€ rpadpuk u

cBoiictBa. KBamparuunas Qyukuus, e€ rpadpux u cBoiictBa. CreneHHble QYHKIUH C

HaTypaJIbHBIMU MOKa3aTensamMu 2 u 3, ux rpaduku u cBoiictsa. ['paduku pynkmmii y = x*,y =x° |

y=Ixl|.

YucsoBble mociaeaoBaTebHOCTH. [[oHATHE YMCIOBON MOCIIEIOBATENBHOCTH. 3adaHUE
MOCJICI0OBATEIFHOCTH PEKYPPEHTHON (hopMyiioi u Gopmysoi n-ro wieHa. ApudmMerndeckas u
reoMerpuueckas mporpeccud. PopMynbl n-ro uieHa apupMETHYeCKOW MU TeOMETPHUYECKON
MPOrPEeCCUii, CYMMBI TMEpPBBIX N wWieHOB. M300pakeHUe UICHOB apu(METHYCCKOW U
FeOMETPUYECKOM  MPOrpeccMid  TOYKaMH  KOOPJAMHATHOM  TUIOCKOCTH.  JIMHEHHBIH U
AKCIIOHEHIMANIbHBIN pOCT. CI0KHBIE TTPOLICHTHI.

BEPOSATHOCTDb U CTATUCTHUKA

OnucareabHasi cratucruka. [lpencraBieHue naHHBIX B BUAE TaONUI], AUArpaMM,
rpaduxoB. CrydaiiHas H3MEHYHMBOCTh. CTAaTHCTUYECKHE XapaKTCPUCTHKU HaOOpa aHHBIX:
cpenHee apudmeTHyeckoe, MeAMaHa, HauOOJbIlee M HAMMEHbIIee 3HAYeHUs, pa3Max.
[IpencraBienue o BBIOOPOUHOM HUCCIIEI0BAHUU.

CayuaiiHble cOOBITHSI U BepPOATHOCTb. [loHATHE O ClyyallHOM ONBITE U CIIy4ailHOM
coObiTrH. YacTora cliydailHOTO COOBITHS. CTAaTUCTHUECKUN TOIXOJ K IOHSATHIO BEPOSTHOCTH.
BeposaTHOCTH  MPOTHBOMONIOXKHBIX  coObITHH.  HeszaBucumbie  coObITHS.  YMHOXEHHE
BEepOsITHOCTEH. JlOCTOBEpHBIE W HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTH COOBITHH.
Krnaccuueckoe onpeneneHue BEpOSITHOCTH.

KomOunaropuka. Pemenue KOMOWHATOpPHBIX 3ajad4  [epedoOpoM  BapHaHTOB.
Komb6unaroprnoe npasusno ymHoxenus. [lepecranoBku u hakropuar.

JIOI'NKA U MHOXECTBA

TeopeTHuK0O-MHOKeCTBeHHbIC NMOHATHAA. MHOXXECTBO, 3JIEMEHT MHOXKECTBA. 3a/JlaHHe
MHOECTB TEPEUUCICHUEM DJIEMEHTOB, XapaKTePUCTUUYECKUM CBOMCTBOM. CTaHIapTHbBIC
0003HaYeHHs YUCIIOBBIX MHOXkecTB. IlycToe MHOXecTBO U ero obo3Hauenue. [logMHOXKeECTBO.
OO0beanHEHNE W TIEPECEUCHHE MHOXKECTB, Pa3HOCTh MHOXECTB. WIutrocTparusi OTHOILIEHUHN
MEXIy MHOXECTBAMHU € MOMOIIbIO quarpamMm Jiiepa — BenHa.

JJieMeHTbl JIOTHMKH. [loHSTHE O pPaBHOCUJIBHOCTH, CIIEJJOBAHUM, YIOTpeOIeHHE
JIOTUYECKHUX CBSI30K €CJH ..., TO ..., B TOM U TOJIBKO B TOM CJIy4ae, JJOTHYECKUE CBSI3KU U, UJIH.

MATEMATHUKA B UICTOPUYECKOM PA3ZBUTUU

Uctopust popmupoBaHus NOHATHS YKCIIA: HATYpaJIbHBIE YUCIA, JPOOH, HEJOCTaTOUHOCTD
paloOHAIbHBIX YHMCEN Ul TEOMETPUUYECKUX U3MEPEHMM, UppalMoHalbHble ynciaa. CTapuHHbIE
cuctembl 3anucu yucen. [poou B Basunone, Erunre, Pume. OTKpbITHE NECATHUHBIX APOOEH.
CrapunHble cuctembl Mep. JlecsaTuuHble Ipobu M MeTpuyeckas cucremMa mep. llosBienue
OTpULATENbHBIX yKcen U Hyns. JI. Marauukuii. JI. Ditnep.



3apoxaenue anreOpel B Heapax apupmeruku. An-Xopesmu. PoxaeHne OyKBeHHON
cumBoauku. I1. ®epma, @. Buer, P. Jlekapt. Mcropus Borpoca o HaxoxaeHUU GOpMyi KOpHEH
anreOpanyecKuxX ypaBHEHHMH, HEpa3pelIMMOCTh B paJWKajaX ypaBHEHUH CTENeHH, OoJbIIei
yeTeipéx. H. Tapranss, . Kapgano, H. X. A6ens, O. 'anya.

N300peTenne MeTo1a KOOPMHAT, MIO3BOJISIOLIETO MEPEBOAUTH TEOMETPUYECKIE OOBEKTHI
Ha sa3bIk anreopel. P. Jlekapt m II. ®epma. [Ipumepsl pa3audHbIX CHUCTEM KOOpPIAMHAT Ha
IJIOCKOCTH.

3amaua Jleonapao [Iuzanckoro (PuboHauun) o kponukax, ynciaa Gubonayun. 3amayua o
IaXMaTHOM JTOCKE.

Hctoku Teopuu BEpOSITHOCTEH: CTpaxoBoe Jieno, azapTHbie urpbl. II. depma u b.
[Tackans. . bepnymu. A. H. Koamoropos.



TemaTHuyeckoe NVIAHUPOBAHUE

7 kaace
Ne HaumenoBanue pa3jaeiioB Bcero yacos Kouun4yecTBo
n/n KOHTPOJIbHBIX padoT
(B TOM 4mCIe)
1 | BeipaxeHnus, ToX1eCTBa, ypaBHEHUS 24 2+1
(auarnoctuyeckas)
2 | OyHKUIUHU 14 1
3 | Crenenp c HaTYpaJbHBIM 15 1
MOKa3areieM
4 | MuorouneHsl 20 2
5 | ®opmyiibl COKpAILlEHHOTO 23 2
YMHOXCHUS
6 | Cucrembl IMHEHHBIX YpaBHEHUI 6 2(1+1 romoas)
Hroro: 102 11
8 kiace
Ne HaumeHoBaHue pa3jieioB Bcero uacos KoaunuecTBO
n/n KOHTPOJIbHBIX padoT
(B TOM 4mCIIEe)
1 | PanmonanpHbie 1po0U 26 3(2+1amarnoctuueckasi)
2 | KBagparHbie KOpHH 22 2
3 | KBagparHbie ypaBHEHHS 24 2
4 | HepaBeHcTBa 23 2
5 | CremneHs C LETbIM [TOKa3aTEeIeM. 14 1
DNEeMEHTBI CTATUCTUKH.
6 | [ToBrOpeHune 10 1
Htoro 119 11
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