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JIMYHOCTHBIE, METAITPEJMETHBIE U ITIPEJIMETHBIE PE3YJIbTATBI
OCBOEHMS NIPEIMETA AJITEBPA

[Tporpamma obecrieunBaeT JOCTIDKEHHE CIETYIONINX PE3YIbTATOB OCBOCHHS 00pa30BaTEIbHOM
MPOTrpaMMbI OCHOBHOTO 001IIeT0 00pa30BaHUs:

JIMYHOCTHBIE:
c(OpMUPOBAHHOCTH OTBETCTBEHHOT'O OTHOIIEHHSI K YIEHHIO, TOTOBHOCTH U CIOCOOHOCTH

00yJaroIMXCcsi K CAaMOPa3BUTHIO M CaMOOOPa30BaHNUIO HA OCHOBE MOTUBAIIMH K OOY4CHUIO U
MMO3HAHMIO, BEIOOPY JaJIbHEHIIIEro oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHUpE Mpodeccuit u
npo(hecCHOHATBHBIX MTPEAIOYTSHUH, 0CO3HAHHOMY TTOCTPOCHHIO WHANBUIYaTbHON
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOWMUUBBIX MIO3HABATEILHBIX HHTEPECOB;

c(OpMUPOBAHHOCTH KOMIIOHEHTOB 1LI€JI0CTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOMN MPAKTUKH;

C(bOpMI/IpOBaHHOCTB KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.[€HI/II/I " COTPYAHHUYECTBE CO
CBCPCTHHUKAMHU, CTAapIIMMU 1 MJIAAINIUMU B O6p330B3T€J'IBHOfI, O6H.I€CTBCHHO HOHCBHOI;'I, yqeGHo-
HCCHGﬂOB&TCHLCKOﬁ, TBOp‘ICCKOﬁ U IpYIux BUAAX ACATCIIbHOCTH,

YMEHHE SICHO, TOYHO, FPAMOTHO M3JIaraTb CBOM MBICIIA B YCTHOM U MUCHbMEHHON pPeyH, MOHUMATh
CMBICT TIOCTABJICHHOH 3a]]auu, BEICTPAaUBATh apryMEHTAIINIO, TIPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBHI;

MpEACTaBJIICHUEC O MaTeMaTH4YeCKOM HAYKE KaK C(I)epe YeJI0BEUYECKOM ACATCIIbHOCTH, 00 sTanax eé
pa3BuTHUA, O €€ 3HaUYNMOCTH JIJIsI Pa3BUTHA HIUBUIIU3ALIUU;

KPUTHYHOCTb MBIIUJICHUA, YMCHUC PACIIO3HABATL JIOTUYCCKN HCKOPPCKTHBIC BBICKA3bIBAHUS,
OTJINYATh MIIOTE3Y OT (baKTa;

KpCaTUBHOCTb MbIIUJICHUS, MHULIMATHBA, HAXOJYNBOCTH, aAKTUBHOCTL ITPU PCILICHUN
aﬂre6paI/IquKI/IX 3aaay,

YMCHHEC KOHTPOJUPOBATH IPOUCCC U PEIYIIbTAT yqeGHofI MaTeMaTH4YeCKOU ACATCIIBHOCTH,



CIIOCOOHOCTH K AIMOIIMOHAILHOMY BOCIIPUSATHIO MAaTEMAaTHYECKUX 0OBEKTOB, 3a71a4, PEIICHUH,
pacCyXICHHUI.

MeTalpeaAMETHLIC:

YMEHHE CaMOCTOSTEIbHO IIJIaAHUPOBATh aJIbTEPHATUBHBIE ITyTU JOCTUKEHUS 11eJIell, 0CO3HAHHO
BbIOMpaTh HanboJee F3PPEKTUBHBIE CIIOCOOBI pEIIeHHUs YUeOHBIX U TI03HABATEIBbHBIX 33/1a4;

YMEHHUE OCYIIECTBISATh KOHTPOJIb 110 PE3YJbTATY U IO CIIOCO0Y ACUCTBUS HA YPOBHE
MIPOU3BOJLHOTO BHUMAHHS M BHOCUTh HEOOXOIUMbIE KOPPEKTUBHI;

yMEHHUE aJIeKBaTHO OIIEHWBATh MPABWJILHOCTh MJIM OITHOOYHOCTH BBITIOJHEHHUS YueOHOH 3a1auH,
€€ 0OBEKTHUBHYIO TPYJHOCTH U COOCTBEHHBIE BOBMOXHOCTH €€ PEIICHUS;

OCO3HAHHOE BJIA/ICHUE JIOTUYECKUMHU JIEUCTBUSIMU OTIPEICTICHUsI TOHATUH, 00001IeHu s,
YCTaHOBJICHUS aHAJIOTUH, KJTacCU(UKAIIMUA HA OCHOBE CAMOCTOSTEILHOTO BEIOOPA OCHOBAHUM U
KpUTEPHUEB, YCTAHOBJICHUS POJOBHUIOBBIX CBS3CH;

YMCEHHUEC YCTaHABJIMBATh MPUYNHHO-CJICACTBCHHBIC CBA3H; IIPOBOJUTH JIOTHYCCKOC PACCYKIACHUC,
CTPOUTH YMO3AKIIFOUCHUEC (I/IH)IyKTI/IBHOG, ACAYKTUBHOC U 110 aHaJ'IOFI/II/I) " aej1aTh BBIBO/JBI,

YMCEHHUEC CO3/1aBaTh, IPUMCHATE U HpeO6pa3OBI)IBaTB 3HAKOBO - CUMBOJIMYECKHUE CPCACTBA,
MOJECIN U CXEMbI IJIA PCIICHUSA y‘—Ie6HBIX 1 TIO3HABATCJIbHBIX 3a7a4,

YMEHHE OpPraHU30BbIBaTh yueOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIbHOCTh C YUUTEIEM U
CBEPCTHUKAMHU: OTIPENICIICHUE TIeJICH, pacnpeneracHue GYHKIUNA U POJIel y4aCTHUKOB, UX
B3aMMOJICHCTBUS U OOIIKUX CIIOCOOOB pabOTHI B TPyIIIe; YMEHHUE pab0TaTh B TPYIIE: HAXOAUTh
oO1iee pelieHre U pa3peniarb KOHGINKTH HA OCHOBE COTJIACOBAHUS MO3ULIMMA U yuéTa
MHTEPECOB; CIIyIIaTh NapTHEPA; POPMYIHPOBATH, APIYMEHTUPOBATH U OTCTAaUBATh CBOE MHEHHUE;

c(hOpMUPOBAHHOCTH U pa3BUTHE Y4eOHOM 1 00IEN0JIb30BaTENbCKON KOMIIETEHTHOCTH B
00JacTy UCIONIb30BaHUs HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (MKT-
KOMIIETEHTHOCTH);

C(l)OpMI/IpOBaHHOCTB IIEPBOHAYAJIbHBIX Hpe):[CTaBJ'IeHI/Iﬁ 00 HACAX U O MCTOAAaX MaTCMAaTHUKH KaK
00 YHUBEPCAJIIbHOM A3BIKC HAYKU U TCXHUKH, O CPCACTBC MOACIINPOBAHUS SIBJICHUH 1 IMpoHIcCCOB;

YMCHHC BUACTb MATCMATUYICCKYTO 3a/1a4y B KOHTCKCTC HpO6J'IeMHOI71 CUTyaluu B IPYTux
JUCHUIIIIMHAX, B Oprma}omeﬁ KHU3HU,

YMEHHUE HaXOJUTh B PA3IMYHBIX HCTOUHHKAX MHPOPMAIIMIO, HEOOXOJUMYIO JUI PEeLICHHS
MaTeMaTH4YeCKUX MpoOJieM, U PEACTaBIATh €€ B MOHATHOM (opMe; MPUHUMATH pelIeHUE B
YCJIOBHSX HEMOJHON M U30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(DOpMAINH;

YMCHHC ITOHUMATh U UCIIOJIB30BATh MATCMATHYCCKUC CPECACTBA HATJIAAHOCTU (pI/ICYHKI/I,
YCPTECIKHU, CXCMEI U I[p) AT WITFIOCTpaluu, UHTCPHPCTAIIUH, APT'YMCHTALUU

YMEHHUE BBIJIBUTATh TUIIOTE3bI IPU PELICHUU YU€OHBIX 33]]a4 U MOHUMATh HEOOXOUMOCTh UX
IIPOBEPKH;



YMCHHC IMIPUMCHATH NHAYKTUBHLIC U NCAYKTUBHBIC CII0COOBI paccync,ueHI/H‘/'I, BUACTH pa3JIMIHBIC
CTPAaTCruur pClICHUA 3a/1a4,

IMMOHUMAHHUC CYIIHOCTU AJITOPUTMUUYCCKUX HpGI[HI/IcaHI/Iﬁ U YMCHUC ﬂGI;'ICTBOBaTB B COOTBCTCTBUU
C MPECAJIOKCHHBIM aJITOPUTMOM;

YMEHHE CAMOCTOSITENIbHO CTaBHUTH 1I€JTH, BEIOUPATH M CO37aBaTh AJITOPUTMBI IS PELICHHUS
y4eOHBIX MaTeMaTHIECKUX pooIiem;

YMCHUC IINIaHUPOBATH N OCYHICCTBJIATH ACATCIbHOCTD, HAIIPABJICHHYIO HAa PCIICHUC 3ada4
HCCICA0BATCIbCKOIO XapaKTepa.

MPpCAMCETHEIC!

yMeHHEe paboTaTh C MATEMAaTUYECKUM TEKCTOM (CTPYKTYpPUpPOBaHUE, U3BJICUEHHE HEOOXOIUMOM
nH(pOopMalLKK), TOYHO ¥ TPAaMOTHO BBIPAXKaTh CBOM MBICIU B YCTHOW U TUCHbMEHHOMN peyH,
MIPUMEHSISI MAaTEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, UCIIOJIb30BATh Pa3IMUHBIE A3bIKU
MaTeMaTHKH (CIIOBECHBIN, CUMBOJINYECKHM, Tpadudeckuii), 000CHOBBIBATh CYXKIECHUS,
MIPOBOJUTH KJIaCCU(UKALINIO, TOKA3bIBaTh MATEMAaTUUECKHE YTBEPKICHMUS;

BIIaJieHHEe 0a30BbIM OHATHITHBIM aMapaToOM: UMETh MIPEACTABJICHHE O YHCIIC, BIIAJICHUE
CHUMBOJIBHBIM SI3IKOM aJIreOpbl, 3HAHUE AIIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH, HMETh
MIPEJICTaBICHUE O CTATUCTUYECKHX 3aKOHOMEPHOCTAX B pealbHOM MUPE U O Pa3INYHbIX
croco6ax ux u3ydeHus, 00 0COOEHHOCTSIX BHIBOIOB U MPOTHO30B, HOCSIINX BEPOATHOCTHBIN
Xapakrep;

YMEHHE BBITIOJIHATH airedpandeckue npeoOpa3zoBaHusl pallMOHATBHBIX BBIPAXKEHUH, TIPUMEHSTh
WX JUIS pelIeHUs yueOHBIX MaTeMaTHYeCKUX 3aJa4 U 3a/1a4, BOSHUKAIOIINX B CMEXHBIX yUEOHBIX
npeaMeTax;

YMCHHUCE I10JIb30BaTbCA MAaTEMATUICCKUMU (bOpMy.]'IaMI/I 1 CaMOCTOATCIIBHO COCTaBJIATh (bOpMYJ'IBI
3aBHCUMOCTEN MCXKIY BEJIMYMHAMU Ha OCHOBC O606H_ICHI/I$I YaCTHBIX CIIY4acB U OKCIICPUMCHTA,

YMCHHC pCIIaTh JIMHEHHBIE 1 KBaJApaTHbIC YpaBHCHUSA, HCPpAaBCHCTBA HCpBOfI nu BTOpOﬁ CTCIICHHU, a
TAK¥XC ITPUBOJAUMBIC K HUM YPABHCHUSA, HCPABCHCTBA, CUCTCMbI; HCIIOJIb30BATh Fpa(bI/I‘leCKI/Ie
IpeaACTaBJICHUA 1JIA PCIICHUA U UCCIICA0BAHNA ypaBHeHHﬁ, HCPABCHCTB, CUCTCM; IIPUMCHSATDH
MOJIYYCHHBIC YMCHUA JJI PCUHICHUA 3aa4 U3 MATEMATUKH, CMCIKHBIX IIPCAMETOB, IIPAKTUKHU

OBJIaJICHUE CUCTEMON (PYHKIIMOHAIBHBIX MOHITUH, (YHKIIMOHATIHHBIM SI36IKOM M CUMBOJIMKOM,
yYMEHHE CTPOUTH Tpaduku QyHKIUH, OMUCHIBATh UX CBOMCTBA, UCIOIb30BATh (DYHKIIMOHATHHO-
rpaduyeckue IpeaCcTaBIeHUs Ui ONTUCAHMS U aHAJIM3a MAaTEeMaTHYECKHX 3aJ1a4 U PeaTbHBIX
3aBHCUMOCTEN;

OBJIaACHUC OCHOBHBIMH criocoboamMu IMPEACTABJICHUA U aHaJIn3a CTATUCTHUYCCKUX JAHHBIX;
YMCHHEC PpCIIATH 3a1a4U Ha HAXOXKICHUC YaCTOThI U BEPOATHOCTHU CJ'Iy‘IaI\/’IHBIX CO6BITHI>1;

YMCHHUC IMPUMCHATH U3YUCHHBIC ITOHATHSA, PE3YJIbTAThI U MCTOAbI TP PCIICHUHU 3a/1a4 13
PAa3JIMIHBIX PAa3CJIOB KypCa, B TOM YHUCJIC 3a1a4, HC CBOIAIIUXCA K HCTIOCPECACTBCHHOMY
NMPUMCHCHUTIO U3BCCTHLIX aJITOPUTMOB.



IMpeamerHbIe

PAIIMOHAJIBHBIE UNCJIA

BrinyckHUK HayyuTCA:

IMOHUMATb 0COOEHHOCTH NECITUYHOMN CHUCTEMBI CUMCIIEHNS,

BJIAJIETh OHATHUSIMU, CBSI3AHHBIMU C ACIIMMOCTBIO HATYPAJIbHBIX YUCET;

BBIpA)KaTh YKCia B SKBUBAJICHTHBIX (JopMax, BbIOMpas Hanbosiee NoIX0SIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOW CUTyaluu;

CpaBHHUBATH U YIIOPAAOYUBATH pAallTMOHAJIBbHBIC YUCIIaA,

BBIIIOJIHATDH BBIYUCIICHUS C pallMOHAJIBHBIMHA YK CIIaMU, COUCTas YCTHBIC U IMCbMECHHBIC ITPUEMBbI
BBI'-II/ICJ'I@HI/II\/'I, MPUMCEHCHUEC KAJIBKYJIATOPA,

HCII0JIB30BAaTh MOHATHA U YMCHUS, CBA3aHHBIC C IIPOINMOPHHUOHAIIBHOCTHIO BEJIMYKWH, ITPOLCHTAMHA
B X0A€ pCHICHUSA MAaTEMATUYCCKHX 3a/iad U 3aaa4 U3 CMCKHBIX IMTPEIAMETOB, BBITIOJIHATH
HCCJIIOXXHBIC ITPAKTHYCCKUEC paC'-IéTI)I.

BbInyCKHHUK MOTYYUT BO3MOKHOCTD:
MO3HAKOMUTHCS C MMO3UIUOHHBIMU CUCTEMaMU CUHUCIICHHS C OCHOBAHUSAMMU, OTINYHBIMH OT 10;
yIIyOuTh ¥ Pa3BUTh NMPEACTABICHUS O HATYPaJbHBIX YHCIAX U CBOMCTBAaX ACTUMOCTH;

HaY4YUTLHCS HCIIOJIb30BATh HpI/IéMBI, panruoOHATIU3UPYIOIMIUEC BEIYHUCIICHHA, HpI/IO6pCCTI/I IIPUBLIYKY
KOHTPOJHUPOBATh BBIYUCIICHUAA, BBI6I/Ipa$I HO,Z[XO,Z[}IH_[I/Iﬁ AJI1 CUTyalluu CI1oco0.

JIENCTBUTEJIBLHBIE UMCJIA

BbInmyckHUK Hay4uTCs:

UCIOJb30BaTh HAYaJIbHbIE IIPEACTABICHUS O MHOXKECTBE ICHCTBUTEIbHBIX YUCEIT;
BJIQJICTh MIOHATHEM KBAJPAaTHOTO KOPHs, IPUMEHSTh €r0 B BBIYMCICHUSX.
BbINyCKHMK MOJyYUT BO3MOKHOCTD:

Pa3BUTh NPCACTABJICHUC O YUCIIC U YUCJIIOBBIX CUCTEMAX OT HATYpaJIbHbIX 10 JE€NCTBUTEIIBHBIX
YHuCCI; O poJin BBIYMCIICHUI B YEJIOBEUECKOM ITPAKTHUKE;

Pa3BHUTh U YIIIyOUTh 3HAHHS O ACCATHYHOM 3aITUCH ICHCTBUTEIBHBIX YKCeN (TIEPHOANIECKIE U
HEMepHoINUecKue 1poon).

N3MEPEHNIA, ITPUBJIMDKEHM A, OLIEHKHN



BeInyckHUK Hay4duTes:

HCII0JIb30BATh B XOJC PCIICHHUA 3a/1a4 3JICMCHTAPHBIC TPCACTABJICHUA, CBA3aHHBIC C
HpI/I6JII/I)KeHHbIMI/I 3HAYCHUAMU BCIINYUH.

BBIITyCKHHK OJIy4UT BO3MOKHOCTD:

IOHATB, YTO YUCJIOBBIC JAHHBIC, KOTOPLIC UCIIOJIB3YIOTCA I XapaKTCPHUCTUKH 00BEKTOB
OKpYyXXaromero Mmupa, ABJISIIOTCA IIPEUMYILICCTBCHHO HpI/I6JII/DK€HHI)IMI/I, YTO II0 3aIliuCH
HpI/I6J'II/I)K€HHI)IX 3H3.‘-I€HI/II\/JI, COZACPIKAIINXCA B I/IH(i)OpMaHI/IOHHI)IX HCTOYHHKAX, MOXHO CyOAUTb O
IOrpCIIHOCTHU HpI/I6J'H/I)KeHI/I$I;

IOHATH, YTO MOTPCHIHOCTD PE3YyJIbTaTa BBIYHCIICHHI JOJDKHa OBITH consMepuma €
MOrpC€IIHOCTBIO UCXOAHBIX JaHHBIX.

AJITEBPANYECKHUE BBIPAXKEHUA
BeinmyckHUK HayduTes:

BIIAJIETh MOHATUAMU «TOXKAECTBOY», KTOXKAECTBEHHOE IPEOOpa30BaHUEY, PEIIaTh 3a/1a4H,
coziepkanie OyKBeHHbIE JaHHbBIE; paboTaTh ¢ (hopMyTIamu;

BBITIOJIHATH IPE0OpPa30BaHUs BRIPAXKEHUM, COJEPIKAIINX CTETICHU C LENIbIMU MOKa3aTeNsIMU U
KBaJIpaTHbIE KOPHU;

BBITIOJTHATH TOXKJIECTBEHHBIE TIPEOOPa30BaHUS PAIMOHAIBHBIX BBIPAKEHUN HA OCHOBE MPABUIT
JEHUCTBUM HaJl MHOTOWICHAMH M alITeOpandecKUMH IpOOSIMU;

BBIIIOJIHATD Pa3JI0KCHUEC MHOT'OYJICHOB HA MHOKUTCIIN.
BBIHYCKHI/IK IMOJIYYHUT BO3MOIKHOCTD:

HAYYUTHCS BBIMOIHATh MHOTOIIIATOBBIE TPEOOPA30BAHUS PALIMOHAIBHBIX BBIPAXKEHUM, TPUMEHSS
IUPOKUN HAOOP CIIOCOOOB U MTPUEMOB;

IPUMCHATDH TOXKIACCTBCHHLBIC Hp606p330BaHI/I${ IJI1 pCIICHUSA 3alad U3 pa3/IMYHbIX Pa3aciiOB
Kypca (HaHpI/IMep, JJIA HAXOXACHUA HauOOJIbIIEr0/HaMMEHBIIIEr0 3HAYECHUS BBIpa)KeHI/ISI).

YPABHEHUA
BbInmyckHUK Hay4uTCs:

pelaTe OCHOBHBIE BU/IbI PALIMOHAJIBHBIX YPABHEHUM C OJTHOM IEPEMEHHON, CUCTEMBI IBYX
yYpaBHEHUH C IByMs NIEpEMEHHBIMU;

IIOHUMATb YPABHCHHUC KaK Ba)KHefII.Hy10 MAaTEMaTUYICCKYIO MOACIIb IJI1 OITMCAHUA U U3YUCHU A
pa3HOO6paBHBIX PCaIbHBIX CI/ITyaLII/Iﬁ, peuiaTb TECKCTOBBIC 3a1a4N anre6pa1/1quKHM METOA0M,



MPUMEHSATH rpadudeckre NpeaCcTaBICHUs IS HCCIEI0BaHUs YPAaBHEHUH, UCCIIE0OBAHUS U
pelIeHus CUCTEM YPAaBHEHUH C IBYMs IIEPEMEHHBIMMU.

BBINTYCKHHK IIOJIy4UT BO3MOKHOCTB:

OBJIAJETH CIIEMAIIBHBIMU TPUEMAaMU PEIICHNS] YPABHEHHUM U CUCTEM YPAaBHEHUM; YBEPEHHO
MIPUMEHSTH alllapaT YpaBHEHHUH I PeIICHNsT Pa3HOOOPa3HBIX 33/1a4 U3 MaTEMATUKU, CMEXKHBIX
MIPEAMETOB, IPAKTUKY;

MPUMEHSTH rpapuuecKre MpeICTaBICHMs 11 UCCIEI0BAaHNs ypaBHEHUHN, CUCTEM ypaBHEHUH,
coJiepKaliux OyKBeHHbIE KOAPPUIIUEHTHI.

HEPABEHCTBA
BeinmyckHuK HayduTes:

IMOHUMATBh U MPUMECHATE TCPMUHOJIOTMIO U CUMBOJIUKY, CBA3aHHBIC C OTHOIICHHUEM HCPABCHCTBA,
CBOMCTBA YHCJIOBBIX HCPABCHCTB,

peuaTtb JIMHEHHEIE HCPAaBCHCTBA C O)IHOI71 HepeMeHHOI\/’I M UX CUCTEMBI; PCIIAaTh KBaJAPATHLIC
HEPaBEHCTBA C OMOPOH Ha TpaUIeCKUe TIPEICTABICHNUS,

MIPUMEHSTH arlfapar HepaBeHCTB JUIsl pelIeHUs 3a/1a4 U3 Pa3IMYHbIX Pa3esioB Kypca.
BbInyCKHHUK MOTYYUT BO3MOXKHOCTh HAyYUTHCSI:

pa3zHooOpa3HbIM MpUEMaM JOKa3aTeNbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSITh ammnapar
HEPaBEHCTB JJIsl PEIICHUs pa3HOOOpa3HbIX MaTEMaTHUECKUX 3a7a4 U 3a7a4 U3 CMEXKHbBIX
MPEeIMETOB, MPAKTUKH;

MPUMEHSTH rpadudeckre NpeCTaBICHUS JIsl HCCIICOBaHUS HEPABEHCTB, CUCTEM HEPaBEHCTB,
cojiepaniux OykBeHHbIE KOA(DPHUITUEHTHI.

OCHOBHBIE ITOHATHA. YNCJIOBBIE ®YHKIINN
BbInmyckHUK Hay4uTCs:

MOHUMATh U UCIIOJIB30BaTh (DYHKIIMOHAIBHBIC MOHATHS U SI3bIK (TEPMHUHBI, CAMBOJIUYECKHE
0003HaYEHHUS);

CTPOMTH Tpa(UKH IeMEHTApHBIX (PYHKIMN; UCCIe0BaTh CBOMCTBA YHCIOBBIX (PYHKIMHA Ha
OCHOBE M3YyU€HHUs OBEICHUS UX I'PaHKOB;

IIOHHUMAThb (bYHKI_II/II-O KakK Ba)KHeﬁH.IyTo MAaTEMAaTUYCCKYIO MOACIIb MJIA OITMCaHUA ITPOUCCCOB U
SIBJICHUI OKpYyXKaromero Mupa, npuMCEHATb (I)YHKI_II/IOHaJILHHﬁ SA3BIK JJIA OIITMCaHUA U
HCCIIeIOBAHUS 3aBUCUMOCTEM MCKAY (1)I/I3I/I‘-ICCKI/IMI/I BCJIIMYMHAMMU.

BLIHyCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYUUTBCS:



MIPOBOJINTH UCCIICIOBAHUS, CBSI3aHHBIC C U3YUYEHUEM CBOMCTB (DYHKIUH, B TOM YHCIIE C
HCI0JIb30BaHNEM KOMIBIOTEPA; HA OCHOBE TPAaUKOB M3YUEHHBIX ()YHKIUI CTPOUTH OoJiee
CII0XHBIE TpaduKu (KyCOYHO-33JaHHBIC, C «BBIKOJIOTHIMU» TOYKAMH H T. 11.);

WCTOJB30BaTh (PYHKIIMOHATIBHBIE MPEACTABICHUS U CBOMCTBA (QDYHKIUH [ PEIICHHSI
MaTEMaTUYECKUX 3a1a4 U3 Pa3IMYHbIX Pa3AEIoB Kypca.

UMCJIOBBIE ITOCJIIEAOBATEJIBHOCTU
BeinmyckHuK HayduTes:

IIOHUMATh U UCIIOJIB30BAaTh A3BIK HOCHeﬂOBaTCHBHOCTef/'I (TepMI/IHBI, CUMBOJIMYECCKUEC
0003HaYEHMS);

MPUMEHSTH (POPMYIIbI, CB3aHHbBIE C ApUPMETHUECKON U F€OMETPUUECKON IPOTpeCcCHii, n
anmnapart, cOpMUPOBAHHBIN MTPH U3YUEHUH JPYTUX Pa3JIeNoB Kypca, K PEIICHUIO 3a/1a4, B TOM
YHClie C KOHTEKCTOM U3 PEaIbHOM KU3HU.

BBIHYCKHI/IK IMOJIYYHUT BO3MOKXHOCTb HAYYUTHCA:

pemath KOMOMHUPOBaHHBIE 33jaul ¢ IPUMEHEHHEM (OPMYJI N-T'0 YWIEHA U CYMMBI NIEPBBIX N
YJICHOB apU(PMETHIECKON ¥ T€OMETPHUIECKON MPOTPECCUI, TPUMEHSIS TIPH ITOM aIlapar
YpaBHEHUH U HEPABEHCTB;

MOHUMATh apU(PMETHUECKYIO M T€OMETPUUYECKYIO MPOTPECCUU KaK (PYHKIIUU HATYpaTbHOTO
apryMeHTa; CBA3bIBATH apU(PMETHUECKYIO TPOTPECCHUIO C JIMHEWHBIM POCTOM, T€OMETPHUUECKYIO
— € DKCMIOHEHIIUAJILHBIM POCTOM.

OIMNMCATEJIbBHASI CTATUCTUKA
BoinmyckHUK HAy4YUTCS:

MCI0JIb30BATh MPOCTEHIINE CIOCOOBI MPEACTABICHUS U aHATTN3a CTATUCTUYECKUX JaHHBIX.
BbIyCKHHUK TOTYYUT BO3MOKHOCTb:

MpHOOPECTH EPBOHAYANILHBIN ONBIT OPraHU3aIMK cOOpa JaHHBIX IPU MTPOBEICHUH OMPOca
OOIIECTBEHHOTO MHEHUS, OCYIIECTBIIATh UX aHAJN3, MPEACTABISATh PE3YIbTATHI ONPOCa B BUJIE
TaOJUIIbI, TUATPAMMBI.

CJIVUAMHBIE COBBITUS U BEPOATHOCTD
BbIMyCKHUK Hay4UTCS:
HaXOJIUTh OTHOCUTENBHYIO YaCTOTY U BEPOSITHOCTh CIY4aifHOTO COOBITHSI.

BLIHyCKHI/IK MMOJIYYHUT BO3MOKHOCTD:



pUOOPECTH OIBIT IPOBEICHHS CIy4allHBIX SKCIIEPUMEHTOB, B TOM YHUCIIE, C TOMOIIBIO
KOMIIBIOTEPHOI'0 MOJEIUPOBAHUs, HUHTEPIPETALUH UX PE3yIbTaTOB.

KOMBHMHATOPUKA
BeinmyckHHK HayduTes:

pemaTh KOMOMHATOPHBIE 33/1a4H HA HAXO0XKACHUE YUCia 00bEKTOB MITM KOMOMHAITHI.
BBINTYyCKHHK NIOJIyYUT BO3MOKHOCTB:

HAaYYHUTBHCA HCKOTOPBIM CIICHHMAJIbHBIM HpI/IéMaM peICHUsA KOM6I/IHaT0pHI>IX 3aaad.

COILEPKXAHHUE KYPCA

APUOMETHUKA

PaHI/IOHaJ'II)HI)IC qucia. PacmeeHHe MHOXECTBA HATYPAJIbHBIX YHCCJI 10 MHOXXECTBA
LEJIBIX, MHOXXECTBA LEJIbIX YHUCEI O MHOXKECTBA palluOHAJIbHBIX. PauHOHaanoe YHCJIO KaK
OTHOIICHHEC m/n, Trac m— 1eJI0€ YUCIIO, N — HaTypaJIbHOC. CreneHs ¢ OEJIBIM ITIOKa3aTCJIEM.

HevictButenbHble unciaa. KBagpaTHbeiii KOpeHb U3 yncia. KopeHb TpeTheil CTeneHu.
3anuch KOpHEH ¢ MOMOUIBIO CTENEHH C JPOOHBIM MOKa3aTeNIEM.

Ilousarue 06 HppaiuoOHaJIbHOM YHCIIC. I/IppaHI/IOHaHBHOCTB I‘II/IC.]'IEI\/i u
HCCOU3MCPHUMOCTL CTOPOHBI U JJUArOHaJIM KBaJApaTta. Z[GCHTI/ILIHHG l'IpI/I6J'II/I)KCHI/IH
HppauOHAJIBHBIX YHUCCIL.

MHOeCTBO AEUCTBUTEIBLHBIX YUCCJI; MMPCACTABICHUC HeﬁCTBHTeHLHLIX YHUCCII
OECKOHEUHBIMU ACCATUYHBIMUA I[p06${MI/I. CpaBHeHI/Ie ﬂeﬁCTBHTeHBHLIX YHUCCII.

Koopnunatnas npsimasi. M3o0paskeHre yrcen TOUKaMi KOOPAWHATHOM MPSIMOH.
UncnoBbie MPOMEKYTKH.

W3mepenus, npubIkeHus, olleHKU. Pa3mepsl 00bEKTOB OKpYXkaroero Mupa (ot
3JIEMEHTApHBIX YacTHIL 10 Beenennoit), U TeabHOCTh MTPOLIECCOB B OKPY)KAIOLIEM MHUPE.
Brienenne MHOKUTENS — CTENEHU JIECSATH B 3aIIMCH YUCIIA.

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIIMYHUHBI, TOYHOCTH HpI/I6J'II/I)KeHI/I$I. HpI/IKI/II[Ka " OIICHKa
PE3YyJIbTATOB BBIYHCJICHUI.

AJITEBPA

AnrerqueCKHe BbIPpAKCHHUAL. BYKBCHHBIG BBIPAXKCHUA (BLIpa)KCHI/ISI C HepeMCHHBIMI/I).
Yucaopoe 3HaUYCHUE 6YKBCHHOFO BBIpAXXCHUS. I[OHYCTI/IMLIC SHa4YCHUA ICPCMCHHBIX.



[ToncTanoBKa BeIpaskeHU BMECTO NIepeMeHHBIX. [IpeoOpazoBanne OyKBEHHBIX BBIPAKCHUHN HA
OCHOBE CBOMCTB apu(MeTHuecKux AeicTBUi. PaBeHCTBO OyKBEHHBIX BhIpakeHUi. Tox1ecTBo.

Crenenb ¢ HaTypalbHBIM MOKa3aresaeM U e€ cBoiicTa. [IpeoOpazoBanme BhIpaKEHUIH,
COJIEpIKAIIUX CTEIIEHH C HATypaJbHbIM IIOKA3aTEIIEM.

OpHowienbl 1 MHOTOWIEHbl. CTeneHb MHOTOwIeHa. C0XKeHUe, BBIYUTaHUE, YMHOKEHUE
MHOTo4s1eHOB. ®OpMyIIbl COKPAIEHHOTO YMHOKEHHUS: KBaIpaT CyMMBI U KBaJpaT Pa3HOCTH.
®dopmyia pazHocTH KBaaparoB. [IpeoOpazoBaHue 11€710T0 BEIPAXKEHHUSI B MHOTOWIICH.
PaznoxeHre MHOrO4WJICHOB HAa MHOKUTEIN: BBIHECEHUE OOIIET0 MHOKHUTEIIS 32 CKOOKH,
IPYNIUPOBKA, IPUMEHEHNE (OPMYJ COKPAILIEHHOIO YMHOXEHHs. MHOTOUJIEHBI C OJTHOM
nepemeHHOM. Kopens MHOTOWIeHA. KBagpaTHbIN TpEXUIIEH; pa3IoKEHUE KBAIPaTHOTO
TPEXUIIEHA HA MHOXKHUTEIH.

JpoOHo- paninoHanbHbIe BeIpakeHus. Anredpandeckas Apoos. OCHOBHOE CBOMCTBO
anredpandeckoi qpoou. CrnoxkeHue, BBIMUTaHUE, YMHO)KEHUE, JETICHUE alNreOpanyecKux
IpoOei.

CrerieHb ¢ 1edbIM ITI0Ka3aTeeM U €€ CBOMCTBA.

PannonanpHbIe BeIpakeHUS U UX IpeoOpazoBanus. JlokazaTenbCTBO TOKIECTB.
[IpeoGpa3oBanust BeIpayK€HUH, coAepKaIIUX 3HAK MOJTYJIS.

Ksagparusie kopuau. CBolicTBa apu(METHUECKIX KBAAPATHBIX KOPHEH M UX IPUMECHEHHUE
K NpeoOpa30oBaHMIO YHCIOBBIX BHIPAKEHUHN U BHIYHCICHUSIM.

YpaBHeHus. YpaBHEeHHE ¢ OJHOU nepeMeHHol. KopeHb ypaBHeHUs1. CBOKWCTBA YMCIOBBIX
paBeHCTB. PaBHOCHJIBHOCTDH ypaBHEHHIA.

Jluneitnoe ypasHenue. KBagpatHoe ypaBHeHHe: popMysa KOpHEH KBaIpaTHOTO
ypaBHeHus. Teopema Buera. Penienue ypaBHEeHH, CBOIAMIMXCS K TUHEUHBIM U KBaJAPATHBIM.
[IpuMepsl perieHus: ypaBHEHHH TpeThel U YeTBEPTOM cTerneHei. Pemenne qpooHoO-
paloHaIbHBIX YPaBHEHUH.

ypaBHeHI/Ie C ABYyMs IICPEMCHHBIMU. JInneitHoe YpaBHCHUEC C IBYMS ICPEMCHHBIMU,
IIpUMCEPLI PCIICHUS ypaBHeHI/Iﬁ B IICJIBIX YHUCJIaXx.

Cucrema ypaBHCHI/Iﬁ C ABYMs IICPCMCHHBIMU. PaBHocuimbHOCTE cucteM. CHCTEMBI ABYX
JIMHEWHBIX ypaBHCHI/Iﬁ C ABYM4 IICPEMCHHBIMU,; PCHICHUC HOHCTaHOBKOﬁ H CJIIOKCHHUEM.
HpI/IMepH peIICHUA CUCTEM HEJIMHEHHBIX ypaBHeHPIfI C ABYyMs IICPEMCHHBIMU.

Pemenne TeKCTOBBIX 3ada4 aJ'IFe6paI/I‘leCKI/IM CII0COOOM.

JlekapTOBBI KOOPIAMHATHI Ha IMJIOCKOCTHU. I'paduyeckas nHTepnpeTanys ypaBHEHUs C
IBYMs IepeMeHHbIMU. I"paduk TMHEHHOTO ypaBHEHUS C IByMs IEPEMEHHBIMHU; YTII0BOM
KO3 QUIIMEHT NPSAMOH; YCIOBUE NMapauIeIbHOCTH NpAMBIX. ['paduku mpocTelimnx HelnnHeHHbIX
ypaBHEeHUH: mapabosa, Tunepoosa, OKpyKHOCTh. ['paduueckas HHTEpIpeTalus CUCTEM
YPaBHEHUH C IBYMS IEPEMEHHBIMU.

HepaBeHCTBa. YucaoBsie HCPAaBCHCTBA U UX CBOICTBA.



HepaBeHcTBO ¢ 0/1HOM epeMeHHON. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHEHBIE
HEpaBEHCTBaA C 0JIHOM nepemeHHol. KBagpaTHble HepaBeHCTBa. Pelenue nensix u ApoOHO-
paLMOHAIBHBIX HEPABEHCTB METOJIOM MHTEPBAJIOB.

CucremMbl HEpaBEHCTB C OJHOM IIepeMeHHON. Perienne cucteM HEpaBEHCTB € OJJHOM
IIEPEMEHHOM: JIMHENHBIX, KBaJIPAaTHBIX.

O VYHKINN

OcHOBHBIE TIOHATHS. 3aBUCUMOCTH Mexy BennunHamu. [lonstie pynkuuu. Obmacth
oTpe/ieNieHUs] 1 MHOXKECTBO 3HaueHU QyHkiuu. CriocoOsl 3aganus ¢pyHkuuu. ['papuk
¢yukuuu. CoiicTBa QpyHKIMH, NX 0TOOpakeHue Ha rpaduke. [Ipumeps! rpadrkos
3aBHCUMOCTEH, OTPAKAIOIINX pEaIbHbIE IIPOLIECCHI.

Uucnoseie pyHKIMU. DYHKINH, ONUCHIBAIOIINE IPSIMYIO U 00paTHYIO
MIPOIMOPLIMOHAIBHBIE 3aBUCUMOCTH, X T'paduku U cBoiicTBa. JInHelHas GyHkus, e€ rpaduk u
cBoiictBa. KBagpatuunas ¢pynkuus, e€ rpaduk u coiictBa. CteneHHble QyHKINU C
HaTypaJIbHbIMU TIOKa3aTeNlaMu 2 U 3, ux rpaduku 1 cBOMCTBA.

o =,/ XY =3X VY =X
I'paduku pynkuit y Y Y | |

YuciaoBble mociaenoBaTeabHOCTH. II0HATHE YHCIOBOI OCIEA0BATEILHOCTH. 3aJaHIe
MOCJIEI0BATEIILHOCTH PEKYPPEHTHBIM CIIOCOOOM U (DOPMYJIOH N-TO YIeHa.

Apudmernueckas u reomerpuueckas npodeccuu. PopMyisl n-ro wieHa
apupMETHIECKON U TEOMETPUUIECKOM TTpodeccHii, CyMMBI EPBBIX N-X WieHOB. M300pakeHne
YJICHOB apU(PMETHIECKON ¥ T€OMETPUUECKOM MPOTPECCUI TOUKAMHU KOOPIUMHATHOM TIOCKOCTH.

Pemenne TekCTOBBIX 3aJa4: apI/I(i)MeTI/ILIeCKI/IM CHOCO6OM, HCIIOJIB30BaHHUC Ta6J'II/II_I, CXEM,
I‘IepTe)KeI‘/'I, 3aJa4u Ha JBUXXCHUC, pa60Ty, IMMOKYIIKH, HAa 9aCTH, J0JIHU, ITPOLCHTHI.

BEPOATHOCTD U CTATUCTHUKA

OmnucarenbHasg CTaTUCTUKA. HpCI[CTaBJ'ICHI/IC JaHHbIX B BUJIC Ta6J'II/IH, Auarpamm,
rpa(bHKOB. CnyqaﬁHa;I W3MEHYMBOCTh. CTaTMCTHYECKHE XapPaKTCPUCTUKHU Ha60pa JaHHBIX:
cpeaHee apI/I(bMCTI/I‘IeCKOG, MCAHaHa, HauOoJIbIIIeE U HaUMEHBIIIEE 3HA4YCHH:, pa3Max.
Hpe,[[CTaBJ'IeHI/IC (o) BbI60p0‘{HOM HCCJIICAOBaHNU.

Cnydaiinble cOOBITUS U BepOATHOCTh. [IoHATHE O CliydallHOM ONBITE U CIIy4aliHOM
coObITuH. YacToTa ciaydaitHoro coObITusl. CTaTUCTUYECKUHA MOIX0/1 K TOHATHUIO BEPOSITHOCTH.
BeposTHOCTH TPOTUBOIIOJIOKHBIX cOObITHI. He3aBucumbie cOObITHS. Y MHOKEHUE
BeposATHOCTeH. JlocToBEpHBIE U HEBO3MOXKHBIE COOBITHS. PABHOBO3MOKHOCTH COOBITH.
Knaccuueckoe onpezneneHne BEpOSTHOCTH.

Komb6unatopuka. Perenne koMOMHATOPHBIX 3aj1ay 1epeOOpoM BapHaHTOB.
KombunaTopHoe npasmiio yMHOKkeHus. [lepecTaHOBKM U pakTOpHal.

JIOTMKA 1 MHOXECTBA



TeopeTnKo-MHOKECTBEHHBIE MTOHATHS. MHOKECTBO, 3JIEMEHT MHOKECTBA. 3aJJaHHE
MHO>KECTB [IEPEUNCIIEHUEM AIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM. CTaHIapTHBIE
0003HaYCHHST YUCIOBBIX MHOKECTB. [lycToe MHOKeCTBO U ero o6o3HaueHue. [loqMHOXKeCTBO.
OObenuHeHne U IepeceyeHne MHOKECTB, Pa3HOCTh MHOKECTB.

Wntroctpanyisi OTHOILIEHUH MEXKy MHOKECTBAMU C IIOMOIIIBIO TuarpamMm Diiepa —
Benna.

OnemeHTsl JJoruky. Jlornueckue 3anaun. Pemenue noruyeckux 3agad ¢ HOMOUIbIO
rpadoB, Tabmui. [ToHsATHE O pAaBHOCHIIBHOCTH, CIEOBAHUH, YIIOTPEOJICHUE JIOTHYECKHIX CBSI30K
€CJIH ..., TO..., B TOM M TOJIbKO B TOM CJIy4ae, JOTHUECKUE CBA3KHU U, UITH.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUUN

Wcropus popMupoBaHus MOHATHS YUCIIA: HaTypaJlbHbIE Yncia IpoOH, HEJOCTaTOYHOCTh
palOHAIbHBIX YHCEI JUIsl FEOMETPUUECKUX U3MEPEHUH, UppallioHaIbHble ynciaa. CTapuHHbIE
cucteMsbl 3anucu uucen. [[poou B Basunone, Erunre, Pume. OTKpbITHE NECATUYHBIX APOOEH.
Crapunsble cucteMbl Mep. JlecaTuunble 1poOu 1 MeTpuueckas cuctema mep. [losBrienue
OTpHLATENBHBIX yncen U Hyms. JI. Marannkui. JI. . Dinep.

3aposxieHue anreOpsl B Heipax apu@meTuku. An-Xope3mu. Poxxienne OykBeHHOM
cumBosiiki. [1. @epma, ®@. Buer, P. [lekapt. McTopus Bonpoca o HaxoXaeHUH GOpMYI KOpHEH
anreOpandecKux ypaBHEHUN, HEPa3pEIIUMOCTh B PaiuKaliax YPaBHCHH W CTENEHU, OOJIbIICH
yeTeipéx. H. Tapranss, JIx. Kapgano, H. X. A6ens, D. 'anya.

N300perenne MeToga KOOPANHAT, MO3BOJISIOIETO EPEBOIUTh T€OMETPUUYECKHE 0OBEKThI
Ha s3Ik anreOprl. P. Jlekapt u I1. @epma. [Ipumepsl pa3nudHbIX cUCTEM KOOPAWHAT HA
IJIOCKOCTH.

3anaua Jleonapao Iluzanckoro (PuboHayun) o Kpoaukax, uncia @uboHayyu. 3amada o
I1axMaTHOM JTOCKe.

Hctoku Teopun BEpOATHOCTEMR: CTpaxoBOE €0, azapTHbie Urphl. [1. ®epma u b.
[Tackane. . bepuymm. A. H. Kommoropos.

TemaTu4eckoe IMJIAHNPOBAHUE TKJIACC

Pazniensl u TeMbl KomnuectBo KonnyectBo KonnyectBo [TpoexTHas
IPOrpamMMBbl 4acos, KOHTPOJIBHBIX [TabopaToOpHBIX eATebHOCTD
OTBOJIUMBIX Ha  [paboT paboT

HU3YUCHUC TCMbI

Beipaxkenus, 22 2
TOX/IECTBa,




YpaBHEHUS

OyHKIIUU 11 1
Crenensb c 12 1
HaTypaJIbHBIM
MoKasaresaem
MHuorouseHbl 18 2
dopmyibl 20 2
COKpAIIEHHOTO
YMHOKCHUS
CucTeMbl THHEHHBIX
YpaBHEHUU
16 1
[ToBTOpEHUE 6 1 1
Hroro 105 10
4acoB
TemaTuveckoe IiIaHupoBaHue 8 Kiace
Paznernbr u Tembl KonuuectBo KonmyectBo KonnyectBo [TpoekTHas
IPOrpaMMbl 9acos, KOHTPOJIbHBIX 1abopaTOPHBIX NesITeIIbHOCTh
OTBOJIMMBIX Ha  [paboT padot
U3yUYCHHE TEMbI
IToBTOpEHUE 3
PammonanbHbie 23 2
npoou
KBanparsble kopHH 19 2
KBagpartubie 21 2




YpaBHEHUSA

Hepasenctpa 20 2
CrerneHb C 1eJIbIM
MOKa3aTeJIeM.
DNeMEeHThI
CTaTUCTHUKU 11 1
[ToBTOpEHUE 8 1
Hroro 105 10
4yacoB
TemaTuuyeckoe MJIaHNpPoBaHue 9 Kiace
Pa3nensl u TeMEI Komnuectso KonnuectBo KonnuectBo [IpoekTHas
MPOrpaMMBbl 4acos, KOHTPOJIbHBIX 1abopPaTOPHBIX eI TeNIbHOCTh
OTBOJMMBIX HA  [paboT paboT
W3Y4YEHHUE TEMBI
[ToBTOpEHME 3
KBagparuunas 22 2
byHKIUA
VYpaBHeHus u 14 1
HEpaBEHCTBA C OJHOM
MEPEMEHHOU
VYpaBHeHus u 17 1
HEPaBEHCTBA C IBYMsI
MIepeMEHHBIMU
Apugpmerrnueckas u 15 2
reoMeTpuuecKas
MPOrpeccuu
DNEeMEHTHI

KOM6I/IHaTOpI/IKI/I u
TCOpUHn BepOﬂTHOCTCﬁ




13

IToBTOpEHUE

18

Hroro 102uyacos
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