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1. Pe3ysbTaThl 0CBOEHUS POTrPAMMBI

[Iporpamma obecrieynBaeT JOCTIKEHHUE CIEAYIOMINX PE3yIbTaTOB OCBOCHUS 00pa30BaTEIbHOM
IIPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUsL:

JUYHOCIMHbLE:

1) chopMHPOBaHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YYCHUIO, TOTOBHOCTh M CIIOCOOHOCTH
o0yJaromuxcs K CaMOPa3BUTHIO U CaMOOOPa30BAaHUIO HA OCHOBE MOTHBAIMH K OOYYEHHUIO U TIO3HAHUIO,
BBIOOpY nanbHelmero odpa3oBanusi Ha 06a3e OPUEHTUPOBKH B MHpe Tpodeccuii 1 mpodeccHoHaTbHBIX
MPEANIOYTEHNH, OCO3HAHHOMY IOCTPOECHUIO MHIAMBHUAYaJIbHON 00pa30BaTeIbHON TPACKTOPUU C YUETOM
YCTOMYMBBIX TIO3HABATEIILHBIX HHTEPECOB;

2) chOpMHPOBAHHOCTh IIEJIOCTHOTO MHPOBO33PCHHS, COOTBETCTBYIOUICTO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHOM MPaKTHKH;

3) chOopMHUPOBAHHOCTh KOMMYHUKATHBHON KOMIIETCHTHOCTH B OOIICHUU U COTPYIAHUYECTBE CO
CBEpPCTHHKAMHM, CTapIIMMHU M MJaJUIMMH, B 0Opa30BaTelIbHOM, OOIIECTBEHHO IIOJIE3HOM, y4yeOHO-
MCCIIEI0BATENILCKOM, TBOPUECKOH U APYTUX BUIAX JACATEIHHOCTH;

4) yMeHHE SICHO, TOYHO, IPaMOTHO H3JlaraTb CBOM MBICIIM B YCTHOW M HHCBMEHHOW pevH,
MOHWMATh CMBICJI TIOCTAaBJICHHOM 3a7ayd, BBICTpAMBATh AapryMEHTAIMIO, IPHBOIHUTH IPHMEPHl W
KOHTPIIPAMEPHI;

5) mpeacraBieHHE O MaTeMaTHYECKOW HayKe Kak cdepe YelloBEYeCKO NesTeIbHOCTH, 00
sTamnax e€ pa3BUTHS, O €€ 3HAYMMOCTH JIJISl Pa3BUTHSI [IMBUITH3AIINH;

6) KPUTHYHOCTH MBIIUICHHS, YMEHUE PACIIO3HABATH JIOTHUSCKH HEKOPPEKTHBIC BBICKA3bIBAHUS,
OTJINYATh TUTIOTE3Y OT (haKTa;

7) KpeaTHBHOCTh MBIIUICHUS, HWHUIMATHBA, HAXOAYHUBOCTh, AKTUBHOCTH MPH PEIICHUU
anreOpandecKux 3aaad;

8) yMeHHe KOHTPOJIUPOBATH MPOIIECC U PE3YIbTAT YUCOHOI MaTeMaTHUECKOM JIeSITEIbHOCTH;

9) cmocoOHOCTP K AMOIMOHAJIBHOMY BOCHPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
pELIEeHHH, paCCYKIECHUM.

MemanpeomemHuole:

1) yMeHHME CaMOCTOSTENBHO IUIAHHPOBATH AIBTEPHATUBHBIC IIyTH JOCTHIXKCHUS LIEJICH,
OCO3HAHHO BBIOMpaTh HanOoJee A3 (HEKTUBHBIE CTIOCOOBI PEIICHHS YIEOHBIX M TI03HABATEIBHBIX 3a/1a4;

2) yMEeHHE OCYIIECTBJIATh KOHTPOJb IO PE3yIbTaTy M MO CIOCO0y JAeHCTBHS Ha YpPOBHE
IIPOU3BOJIBHOTO BHUMAaHMS U BHOCUTh HEOOXOIMMBbIE KOPPEKTHUBBI;

3) yMeHHE aJeKBaTHO OILICHMBATh IPAaBHJIBHOCTh WIIM OIIMOOYHOCTH BBINOJHEHUS Y4eOHOIT
3ajauu, €€ 0ObEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTHU €€ peleHMs;

4) 0CO3HaHHOE BIIAJICHUE JIOTHYCCKUMHU JACHCTBHSAMH OIpPEICICHHs HOHITHIA, 0000IIeHHS,
YCTaHOBJICHHsI AHAJIOTHM, KIacCU(pUKAlUM HAa OCHOBE CAMOCTOSITEIBHOIO BbIOOpAa OCHOBaHMM U
KPUTEPHEB, YCTAaHOBJICHHS POJOBUIIOBBIX CBSI3EH;

5) yMeHHe YyCTaHABIMBATh IPHYMHHO-CJICACTBCHHBIC  CBSI3H; CTPOHUTh  JIOTHYECKOE
paccyxJeHue, yMo3aKiItoueHue (MHIyKTUBHOE, e JyKTUBHOE U 10 aHAJIOTMH) U BBIBOJIbI;



6) yMmMeHue co3naBarh, NMPUMEHSITh W TNPEOOPa3OBBIBATH 3HAKOMO-CUMBOJIMYECKUE CPEIICTBA,
MOJIEJIM ¥ CXEMBI JIJIsl pelieHus yueOHBIX U MMO3HABATEIbHBIX 337a4;

7) yMEHHE OpraHW30BBIBATH Y4YEOHOE COTPYJHHYECTBO M COBMECTHYIO JESTEIbHOCTh C
yYUTEJIeM W CBEPCTHUKAMH: OMPEACIATh LENH, pacrhpeaeicHue (GYHKIUH U pojeid y4acTHUKOB,
B3aUMO/ICHCTBUE U 00IIUE CrOCOOBI PabOTHI; yMEHHE paboTaTh B TPYIIE: HAXOAUTh O0IIee pelieHue U
pazpemars KOHQIHKTHI

Ha OCHOBE COTJIACOBaHMS TO3HMIUH W yu€Ta MHTEPECOB; CIymiaTh mapTHEpa; GopMyaupoBaTh,
apryMeHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;

8) chopMUpOBaHHOCTH Y4eOHON M OOIICMOIB30BATEIILCKONH KOMIIETCHTHOCTH B  00JacTh
MCIO0JIb30BaHUsT WH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHoJoruil (MKT-koMmereHTHOCTH);

9) mnepBoHaualbHBIC TPEACTABICHUS 00 HIACIX M O METoJaX MareMaTUKd Kak o0
YHUBEPCAJIbHOM SI3bIKE HAYKU U TEXHUKH, O CPEJICTBE MOJICITMPOBAHMSI SIBJIEHUN U POLIECCOB;

10) ymeHue BHIETh MAaTEMAaTHYECKYIO 3a/ladqy B KOHTEKCTE MPOOJIEMHOM CHTyallid B JAPYTUX
JTUCLMIUIMHAX, B OKPY)KAIOIIEeN XKU3HU;

11) ymMeHMe HaxOAWTh B PAa3IMYHBIX HCTOYHHKAX HH(OpMAINUIO, HEOOXOMUMYIO  JUIs
pelIeHHs MaTeMaTU4eCcKHX MpoOJeM, U MPEACTaBiIATh €€ B MOHATHON (opme; NPUHHUMATh pPEIICHUE B
YCIIOBHUSAX HETIOJIHON U U30BITOYHOM, TOUHON U BEPOSATHOCTHOM MH(OpMaLny;

12) ymMeHue NMOHUMATh M KCIOJB30BaTh MAaTEMaTHUECKUE CPEICTBA HATIISIAHOCTH (PUCYHKH,
YepTekKH, CXeMbI U JIp.) Ul WUTIOCTPALIUH, HHTEPIIPETALIMH, apTyMEHTAIUH;

13) yMeHHe BBIIBUraTh TMIIOTE3bI MPU PEIICHHH yIeOHBIX 3a7a4d M MOHUMATh HEOOXOJAUMOCTh
WX TIPOBEPKHU;

14) ymeHue NPUMEHSATh WHIYKTHBHBIC W JIEYKTUBHBIC CIOCOOBI PACCY)KACHHH, BUJICTh
pa3IMyYHbIE CTpATeTuu pelIeHus 3a1ay;

15) moHMMaHHWe CYIIHOCTH AITOPUTMHYECKUX TPEIINHCAHUA W YMEHHE JeHCTBOBaTh B
COOTBETCTBUU C IPEAJIOKEHHBIM aITOPUTMOM;

16) ymeHHE caMOCTOSITEIbHO CTaBUTh IIEJIH, BHIOUPATh M CO3/IaBaTh AITOPUTMBI IS PELICHUS
y4eOHBIX MAaTEMaTHYCCKUX MPOOIIEM;

17) yMmeHHe TUIaHUPOBATh U OCYIIECTBISITH JIESITEIBHOCTh, HAMIPABICHHYIO HAa PEIICHUE 3a/1a4
HCCIIEA0BATENBCKOTO XapaKTepa.

npeomemmbole:

1) ymenue paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYpHPOBaHHE, HW3BJICYCHUEC
HeoOxouMoM HMH(OpMAalMK), TOYHO W TPaAaMOTHO BBIPAXATh CBOM MBICIM B YCTHOW M HHCbMEHHOMN
peuu, MPUMEHSAsT MaTEMaTUYECKYH) TEPMUHOJIOTUIO M CHMBOJIMKY, MCIOJIb30BaTh Pa3JIMYHbIEC S3bIKU
MaTeMaTHKU (CJIOBECHBIM, CHUMBOJIMYECKHH, Tpaduueckuii), OOOCHOBBIBATH CYXACHUS, MPOBOJIUTH
KJ1acCU(UKAIUIO, JOKa3bIBaTh MATEMAaTUUYECKUE YTBEPKICHMUS;

2) BiajzeHue 0a30BBIM IMOHATHHUHBIM alllapaToOM: MMETh IPEICTABICHUE O YHCIIEC, BIIAJCHUC
CUMBOJIBHBIM  SI3bIKOM  aireOpbl, 3HAHWE  JJIEMEHTApHBIX  (YHKIUOHAIBHBIX  3aBUCHUMOCTEH,
dbopMHUpOBaHHE TIPEICTABICHUM O CTAaTHCTUYECKUX 3aKOHOMEPHOCTSX B peajbHOM MHpPE H O
pa3IMYHBIX CHOCO0ax WX U3y4YyeHHs, 00 OCOOEHHOCTAX BBIBOJAOB U IMPOTHO30B, HOCSIIMX
BEPOSATHOCTHBIN XapakTep;

3) yMeHHE BBINOJHATH aireOpanueckue MpeoOpa3oBaHUs PAMOHATBHBIX BBIPAKCHUM,
MPUMEHATh WX JJIs pelIeHHus] y4eOHbIX MaTeMaTU4YecKUX 3ajad M 3a/lady, BO3HUKAIOIIUX B CMEKHBIX
y4eOHBIX MpEAMETax;

4) yMeHHE TOJb30BAThCSI MaTeMAaTHYeCKUMH (OPMYIaMH H CaMOCTOSITENBHO COCTABIISAThH
¢dopMynbl  3aBUCHUMOCTEH MeXJy BeIMYMHAMU HAa OCHOBE OOOOIIEHUS 4YacTHBIX CIy4aeB H
IKCIIEPUMEHTA;

5) yMeHHe pelaTh JUHEHHbIC W KBaPATHbIC YPABHCHUS W HEPABEHCTBA, a TAK)KE MMPHUBOTUMBIC
K HUM ypaBHEHHS, HEPAaBEHCTBA, CUCTEMbI; IPUMEHATh Tpaduyeckue MpeACTaBIeHUs A PelieHus 1
WCCIe0BaHUsl YPAaBHEHUM, HEPABEHCTB, CUCTEM; IIPUMEHATh IOJYYEHHbIE YMEHUs [JIsl pelleHus 3a/1ad
13 MaTEMaTUKU, CMEKHBIX MIPEAMETOB, MPAKTUKY;

6) oBiageHHME CUCTEMOU (YHKIMOHAIBHBIX TOHITHH, (DYHKIMOHAIBHBIM SI3BIKOM |
CUMBOJIMKOH, YMEHHE CTpPOUTh TpaduKud (YHKIHMHA, OMUCHIBATH WX CBOMCTBA, HCIHOJIb30BATH
(GyHKIIMOHATBHO-TpaUUecKue MPEACTaBICHUS U OMHMCAHUA W aHAIM3a MaTEeMaTHYeCKUX 3agad u
peaJIbHBIX 3aBUCUMOCTEN;

7) OBIageHHWE OCHOBHBIMH CIOCOOAMHU TIPEICTABJICHHS W aHalW3a CTAaTUCTHYECKUX JIAHHBIX;
YMEHHE pelaTh 331a4 Ha HaX0XIEHUE YaCTOTHI U BEPOSTHOCTH CITy4ailHBIX COOBITUH;



8) YMCHHUC NMPUMCHATHL HW3YYCHHBIC NOHATHA, PC3YJIbTaTbl U MCTOJAbI IIPpU PCUHICHUM 3aaa4d U3
Pas3iInuHbIX pa3aciioB Kypca, B TOM YHCJIC 3a/la4, HC CBOJAIINXCA K HCTIOCPCACTBCHHOMY IMPUMCHCHUIO
HU3BCCTHLIX aJITOPUTMOB.

INJIAHUPYEMBIE PE3YJIbTATBI U3YUEHUSA KYPCA AJITEBPBI B 9 KJIACCE
PAIHMOHAJIBHBIE YN CJIA

Buinycknux nayuumces:

1) moHMMaTh 0COOCHHOCTH ACCATUYHON CUCTEMbI CUMCIICHHS;

2) BIIaeTh MOHITUSIMH, CBSI3AHHBIMH C JICJTMMOCTBIO HATYPAJIbHBIX YMCET;

3) BbIpakaTh YKCJIa B SKBUBAJICHTHBIX (hopMmax, BbIOMpas HauboJiee MOAXOJSIIYI0 B 3aBUCUMOCTU OT
KOHKPETHOW CHUTYalLUH;

4) cpaBHHMBATH U YIOPSIOYMBATH PAIIMOHAIBHBIC YHCIIA;

5) BBIMOJHSTH BBIUUCICHUS C PAIIMOHATBHBIMU YHUCIIAMH, COYETasi YCTHBIC M MHUChMCHHBIC

MPUEMBI BEIYUCIICHUH, TPUMEHSTh KalIbKYIISTOD;

6) MCrOJB30BaTh MOHATHS W YMEHUS, CBSI3aHHBIC C MPOMOPIMOHANIBHOCTHIO BEJIMYHMH, MPOLCHTAMH B
XOJIe pelIeHUsT MaTeMaTU4YeCKUX 3a7ad M 3aJad U3 CMEXKHBIX INPEAMETOB, BBINOJHATH HECIOXKHBIE
MIPAKTUYECKUE PACUETHI.

Buinycknux noayuum 603modicHocmby:

7) TIO3HAKOMHUTBCS C TO3UIIMOHHBIMHA CHCTEMaMH CYHCIICHHSI C OCHOBAHUSIMHU, OTIUYHBIMHE 0T 10;

8) yriiyOuTh U pa3BUTh MPEACTABICHHS O HATYPAJIbHBIX YUCIAX U CBOMCTBAX JCITUMOCTH;

9) HAy4UTBCS HCIOJB30BATH MPUEMBI, PAIHOHATM3UPYIONIUE BBIYMCICHUS, TPUOOPECTH MPUBBIYKY
KOHTPOJMPOBATh BBIYUCIICHUS, BEIOUpast MOAXOAAUIUHN ISl CUTYaIlH CII0Cco0.

JEUCTBUTEJBHBIE YNCJIA

Buvinycknuxk nayuumcs:

1) ucnonb30BaTh HAYAIBHBIC MPESICTABICHUS O MHOYKECTBE JICHCTBUTEIIBHBIX YHCEIT;

2) BIIaeTh MOHATHEM KBaPATHOTO KOPHS, IPUMEHSTh €0 B BBIYHCIICHUSX.

Buinycknux noayuum 6o3moxcnocms:

3) pa3BuTh MPEACTABICHHE O YHCIIC W YHUCIOBBIX CHCTEMax OT HATYPalbHBIX J0 JACHCTBUTEIHHBIX
YHUCEIT; O POJIM BHIUUCICHUHN B YEJIOBEYECKOUN MPAKTUKE;

4) pa3BuTh W YrIyOWTh 3HAHHWS O JCCATUYHOW 3alKMCH JCHCTBUTEIBHBIX YHCEN (MEPUOTHMYCCKAE U
HETIEPUOINIECCKUE APOOH).

U3MEPEHUSA, TPUBJIMKEHU S, OHEHKHA

Buinycknux nayuumcs:

1) wucnonp3oBaTh B XOJ€ pPCHICHUS 3aJa4 dJJIEMCHTapHBIC IPEJACTABICHUS, CBS3aHHBIC C
NpUOIMHKEHHBIMHU 3HAYEHUSMU BEIHYMH.

Buinycknux noayuum 6o3moorcnocms:

2) TOHATh, YTO YHUCIOBBIC [AHHBIC, KOTOPbHIC HCIOJB3YIOTCA JUIS XapaKTEPHUCTUKH OOBEKTOB
OKPYKAIOIIEr0 MHUPA, SBISAIOTCA MPEUMYIIECTBEHHO MPUOMIKEHHBIMU, YTO IO 3aKUCU MPUOTUKEHHBIX
3HAYEHUH, COJAEpKAIMXCA B HMHPOPMAIMOHHBIX MCTOYHHMKAX, MOXHO CYAMTh O MOTPEIIHOCTH
MIPUOJIVOKCHHS;

3) MOHATH, YTO MOIPEIIHOCTh PE3y/bTaTa BBIYMCICHUI TODKHA OBITH COM3MEpPHMa C MOTPEITHOCTHIO
HCXOJIHBIX JIAHHBIX.

AJITEBPAUYECKHUE BBIPA’KEHUSA

Buinycknuk nayuumcs:

1) Brameth TOHATHSAMU «TOXIEGCTBO», «TOXICCTBEHHOE MpeoOpa3oBaHHe», pelarh 3ajadd,
cojJiepalue OyKBeHHbIE JaHHBIE; paboTaTh ¢ (hOpMyIaMu;

2) BBINONHSITH MPEOOPa3OBaHUsSI BBIPAKEHUH, COJACPKAIINX CTCIIEHH C LEIBIMH IOKAa3aTeIsIMU U
KBaJ[paTHbIE KOPHHU;

3) BBINOJHATH TOXKJICCTBEHHBIE NpPEOOpa30BaHUs PALMOHAIBHBIX BBIPOKCHHH HAa OCHOBE IIPaBHII
JeWCTBUI HaJl MHOTOYJICHAMH U anredbpanyeckKuMu ApoOsmMu;

4) BBIMOJTHATH Pa3JI0KEHHE MHOTOYJICHOB HA MHOXKUTEIIH.

Buinycknuk nonyuum 603mModicHOCHb:

5) HayuuTbCS BBINOJHATH MHOTOIIArOBBIE TPEOOpPa3OBaHMs PAIOHATBHBIX BBIPAKEHHH, MPUMEHSS
HIMPOKH HabOp cOCOOOB U MPUEMOB;



6) mpUMEHSTh TOXJIECTBEHHbIC MPeoOpa3oBaHUs /IS PEUICHUS 33/1a4 W3 Pa3IUuYHBIX Pa3JelioB Kypca
(HarmpuMep, I HaXOXKACHUST HauOOJIbIIEr0/HaMMEHbBIIIEr0 3HAUCHUS BRIPAKECHNUA).

YPABHEHUSA

Buinycknux nayuumcs:

1) pemarb OCHOBHBIC BHIbl PAIMOHAIBHBIX YPaBHEHMH C OJHOW IEPEMEHHOW, CHUCTEMBI JBYX
YpaBHEHUU C ABYMS TIEPEMEHHBIMU;

2) MOHMMATh ypaBHEHHE KaK Ba)KHCHIIYIH0 MaTEMaTHYeCKyH MOJCNb IS ONHMCAHHWS W H3YydCHHS
Pa3zHO0Opa3HBIX PeaTbHBIX CUTYAIUH, PEIIaTh TEKCTOBBIC 331a4H aIreOpanieCckuM METOI0M;

3) npuMeHsATh rpadUuecKre MPeACTaBICHHS IS MCCIICOBAaHUS YPAaBHCHUH, HCCIICIOBAHUS M PCIICHUS
CHCTEM YpaBHEHHH C ABYMS TIEPEMEHHBIMH.

Buinyckuux nonyyum 6o3mosrcnocmu:

4) OBHANEeTh CHCIHMATBHBIMU TPUEMAMH pEIICHHS YPaBHEHUH UM CHCTEM YpPaBHEHHIA, YBEPCHHO
TMPUMEHATH anmapar yYpaBHEHHH I pemieHus pa3HOOOpa3HBIX 3a7ad W3 MAaTeMaTUKH, CMEXKHBIX
MIPEIMETOB, MMPAKTUKH;

5) mpumeHsATh TpaduUecKue MPEJCTABICHHUS ISl WCCICIOBAaHHS ypaBHEHHH, CHUCTEM YpaBHEHUIA,
coJiepKaliux OyKBeHHbIE KOAPPUIIUEHTHI.

HEPABEHCTBA

Buvinycknux nayuumces:

1) mOHUMATh W MPHUMEHSITh TEPMUHOJIOTHIO M CHMBOJIMKY, CBSI3aHHbIC C OTHOIICHHEM HEPAaBEHCTBA,
CBOWCTBA YMCIIOBBIX HEPABEHCTB;

2) peuiath JIMHEHHBIE HEPAaBEHCTBA C OJMHON MEPEeMEHHOM W WX CHUCTEMBI; peliaTh KBaJpaTHbIC
HEPaBEHCTBA C OMOPOM Ha TpaUIEeCKUE TTPEICTABIICHNUS,

3) NpUMEHSATH arnapat HePaBeHCTB [T PEIICHHs 3a]1a4 U3 Pa3IHYHbIX pa3jeioB Kypca.

Buinyckuux nonyuum 603modcnocmos HAyuumvCsi:

4) pa3HOOOpa3HbIM MpHEMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH ammapar "HepaBeHCTB
JUIS pellieHrs pa3HOOOpa3HbIX MaTEMaTHUECKUX 3a/1a4 U 337a4 U3 CMEXHBIX [IPEIMETOB, MPAKTUKH;

5) npuMeHATh TpaduUecKue NPEACTABICHUS I HCCICIOBAaHUS HEPAaBEHCTB, CHCTEM HEPaBEHCTB,
cojiepkariux OykBeHHbIE KO (DHUITMEHTHI.

OCHOBHBIE ITOHATHS. YUCJOBBIE ®YHKINU

Buinycknux nayuumcs:

1) moHMMaTh W HCMOJIL30BaTh (DYHKIHOHAIbHBIC MOHATHS M SI3bIK (TEPMHHBI, CHMBOJIHYECKHE
0003HaYCHNS );

2) cTpOUTh rpaUKK dIEMEHTAPHBIX (PYHKIM; HCCIIeA0BaTh CBOMCTBA YMCIOBBIX (YHKIMHA HAa OCHOBE
W3YYEHHUS MMOBEJCHUS UX TPadUKOB;

3) moHuMarh (QYHKIMIO KaK BaXXKHEHIIYI0O MATeMaTHYEeCKyH MOJENb IS OIHMCAHHs IPOLECCOB |
SBJICHUN OKPY)KAIOIIEr0 MHpA, MPUMEHSATh (PYHKIMOHAIBbHBIN S3bIK JJIS ONMHMCAHUSA W HUCCIEIOBAHUS
3aBUCHUMOCTEH MEXy (PU3MUECKUMU BETUYMHAMHU.

Buinyckuux nonyuum 603mM0iCHOCHb HAYYUMBCAL:

4) TpOBOAWTH HCCIACIOBAHMs, CBA3aHHBIC C M3YYCHHEM CBOWCTB (YHKIHUHA, B TOM YHCIE C
HCIIOJIb30BAHMEM KOMIIBIOTEpA; HA OCHOBE TpaMKOB M3YYEHHBIX (PYHKUUN CTpOUTH Oo0jiee CIOMKHBIE
rpaduku (KyCOUYHO-3aJaHHBIE, C «BBIKOJIOTBIMIY TOYKAMHU U T. 11.);

5) wucnonb30BaTh (PYHKIMOHATIBHBIC MPEACTABICHHS W  CBOMCTBA GYHKIMHA JUIA  PEHICHHUS
MaTeMaTHYeCKUX 3a7a4 U3 Pa3IMuHbIX pPa3/IeioB Kypca.

YUCJIOBBIE ITOCJIEJOBATEJIBHOCTHU

Buinycknux nayuumcsi:

1) mMOHMMATH U MCIIOJIL30BATh SA3BIK IOCIICOBATEILHOCTEH (TEPMHUHBI, CHMBOJIMUECKUE 0003HAUCHNS);

2) npuMeHsTh (HOPMYIIBI, CBS3aHHBIC C apUPMETHIECKON M MeOMETPUUECKOM MPOTPECCUsIMHE, U allmapar,
Cc(OPMHUPOBAHHBIM NPU H3YYEHUH JPYTUX pPa3AeioOB Kypca, K pElIeHHIO 3aJad, B TOM 4YHCIE C
KOHTEKCTOM M3 pealbHOM KU3HMU.

Buinycknux nonyuum 603mM0#CHOCIb HAYUUMbCA:

3) pemrath KOMOMHHPOBAHHBIC 3a/1a4U C MPUMEHEHHEM (POpMYI N-TO WieHa U CYMMBI NIEPBBIX N YWICHOB
apu(METHYECKOW M TI'eOMETPUYECKOM Nporpeccuil, MpUMEHssI NMpH HTOM ammapar ypaBHEHHH H
HEPaBEHCTB;



4) moHMMaTh apU(PMETHYECKYI0 M TI'E€OMETPHYCCKYI0 TIPOrPECCHU Kak (QYHKIMH HATypalbHOTO
apryMeHTa; CBS3bIBaTh apu(METHUYECKYIO MPOTPECCUIO C JIMHEWHBIM POCTOM, T€OMETPHUYECKYI0 — C
SKCIOHEHIIMAIBHBIM POCTOM.

OIIMCATEJIbBHASA CTATUCTHUKA

BbinycKHMK ~ HaydyuTCs  MCIOJB30BaTh  IMPOCTEHIIME  CHOCOOBI  MPEACTAaBIEHUS M aHaIU3a
CTaTUCTUYECKUX JAHHbBIX.

BbINyCKHUMK MOJIYYUT BO3MOXHOCTH MPUOOPECTH MEPBOHAYAIBHBIN ONBIT OpraHu3aluu cOOopa JaHHBIX
[P NPOBEJEHUM OIpoca OOLIECTBEHHOTO MHEHHS, OCYIIECTBJIATh MX aHaIMU3, NPEICTaBIATH
pe3yabTaThl, OIpoca B BUJIE TaOIHIIbI, AUAarPAMMBI.

CJIYUAMHBIE COBBITHUS U BEPOSITHOCTD

BoInycKHMK HAyYUTCSI HAXOIUTh OTHOCUTEIIBbHYIO YaCTOTY U BEPOSITHOCTh CIIy4altHOTO COOBITHSI.
BbInycKHHMK MOJTYYUT BO3MOKHOCTbD ITPHOOPECTH OIBIT IPOBEJIEHUS CIIy4allHBIX 3KCIIEPUMEHTOB, B TOM
YHUCIIE C IIOMOIIBI0 KOMITBIOTEPHOTO MOJIEITMPOBAHUSL, HHTEPIIPETALMN UX PE3YIIBTATOB.

KOMBHUHATOPHUKA

BrinmyckHUK HayduTcsl peliatb KOMOMHATOpPHBIE 3a/ladd Ha HAaXOXJEHHWE 4Yucia OOBEKTOB WU
KOMOHHAIIHH.

BBIMYyCKHUK TIOJIy9UT BO3MOXKHOCTH HAyYUTHCS HEKOTOPBIM  CHEIUATBHBIM MPUEMaM pEIICHUS
KOMOWHATOPHBIX 3a/1a4.

2. COAEP)KAHUE KYPCA

APUOMETHUKA

PaunonaneHble yncna. PacmmpeHne MHOKECTBA HATYpPaJIbHBIX YHMCENI JO0 MHOYKECTBA IIEJIBIX.
MHosxecTBa LIENBIX YHCEN 10 MHOXKECTBA PAallMOHAIbHBIX. PallioHanbHOE YUCIIO Kak OTHOLIEHUE m/n,
re T — LEeJIOe YHUCIIO0, 1 — HaTypajibHOE. CTENeHb C LENIbIM OKA3aTEeIEM.

HevictButenbHble yucia. KBaapaTtHelii KopeHb u3 yucia. KopeHb TpeThel CTeneHu. 3amuch
KOpHEH ¢ MOMOIIBIO CTETIEHU ¢ APOOHBIM MTOKa3aTEIeM.

[lonsitTne 00 wuppanHoHaNIbHOM uYucie. VppalMoOHaNbHOCTH 4YHCIA M HECOU3MEPUMOCTD
CTOPOHBI M TMaroHanu KBajapara. JlecsTuunble MpUOIMKEHNS UPPAUOHATIBHBIX YHCE.

MHO0K€eCTBO JIeHCTBUTENBHBIX YHCENT; MPEICTaBICHHE IEHCTBUTENbHBIX YUCE OECKOHEYHBIMU
JecSITUYHBIMU JIpo0siMu. CpaBHEHHE ACHCTBUTENBHBIX YHUCEN.

KoopaunatHas mnpsmas. M3o0paxeHue 4ymcesn TOYKAMH KOOPAMHATHOW mpsiMoil. YwuciioBbie
MIPOMEKYTKH.

W3smepenusi, mnpuOnmkeHus, OIEHKH. Pa3Mepsl 0O0OBEKTOB OKpyXkaromero Mupa (OT
AJIEMEHTApHBIX YacTull A0 BceneHHol), MIMTENbHOCTh MPOILIECCOB B OKpYXkarolieM mupe. Boiaenenue
MHOXXHUTENSI — CTEMeHH JecaTd B 3amucu yucna. [IpubnmkEéHHOE 3HaUYeHUE BEJIWYMHBI, TOYHOCTD
npubmmkenus. [Ipukuaka v olleHKa pe3ylbTaTOB BBIUMCICHUIA.

AJI'EBPA

AnreOpandeckue BbIpaKEHUS. bDyKBEHHBIE BBIpOKEHHUS (BBIPAKEHUS C MEPEMEHHBIMH).
UucnoBoe 3HaueHHWE OYKBEHHOTO BbIpakeHUs. JlomycTumble 3HaueHus mepeMeHHbIX. lloacraHoBka
BBIpOKEHUN BMecTO mnepeMeHHbIX. [IpeoOpasoBaHue OYKBEHHBIX BBIPAKEHHUH HAa OCHOBE CBOWCTB
apupmeTHyecKux aeicTBuil. PaBeHCTBO OyKBEHHBIX BhIpakeHUH. ToXAeCTBO.

Crenenp ¢ HaTypaJbHBIM IOKa3aTreneM U e€ cBoiicTBa. OgHOUYIEHBI M MHOTO4YJIEHbl. CTENeHb
MHoOrowieHa. (Clo)keHHe, BBIYMTAHUE, YMHOXKEHHE MHOIO4YICHOB. QPOpMyinbl  COKpaIEHHOIO
YMHOXKEHUS: KBaJpaT CyMMBbl U KBajpaT pazHoctu. Dopmyna pazHocTtu kBaapatoB. [IpeoOpasoBanue
LIEJIOTO BBIPAKEHUS B MHOTOWIEH. Pa3iojkeHne MHOIOWIEHOB Ha MHOXWTEJIH. MHOroO4IeHbl C OAHOMU
nepeMeHHOM. Kopenb mHorownena. KBaapaTHelil TpEXWiieH; pa3joKE€HHE KBaJpPaTHOIO TPEXWIEHA Ha
MHOKUTEIH.

AnreOpanyeckast aApoOb. OcHOBHOe cBoOiicTBO  anreOpanyeckoil  apobu. CroxeHue,
BbIUMTaHHE, YMHOXKEHHE, JielieHne anreOpandyeckux apoOeil. CTemeHb ¢ LeJbIM MOKa3aTeaeM U eé
CBOMCTBA.

ParmonanbHble BBIpaXKEHHS U UX MTpeoOpa3oBanus. [loka3aTrenbcTBO TOMKIECTB.

KBanpatusle xkopHH. CBoiicTBa apupMeTHUYECKUX KBaJIpaTHBIX KOpPHEH M UX NpPUMEHEHHEe K
peoOpa30BAHUIO YHUCIOBBIX BHIPAKCHUN U BHIYHCIICHUSIM.



VpaBuenus. YpaBHeHue ¢ oaHoil nepemeHHoil. Kopenb ypaBHeHus. CBONCTBA UYMCIOBBIX
pPaBEeHCTB. PaBHOCUIIBHOCTD YpPaBHEHUI.

Jluneiinoe ypaBHenue. KBanpatHoe ypaBHeHHe: ¢Gopmylia KOpHEH KBaJpaTHOTO YpaBHEHHMS.
Teopema Buera. Pemienue ypaBHEeHUH, CBOAAIIMXCS K JIMHEWHBIM U KBaJpaTHbIM. lIpumeps! pemeHus
ypaBHEHUH TpeThel n ueTBEPTON cTeneneil. Pemenue qpoOHO-paliioHAIbHBIX YPaBHEHHH.

VYpaBHeHHE C ABYMS IepeMEHHbIMU. JIMHENWHOE ypaBHEHHE C ABYMS IEPEMEHHBIMHU, IIPUMEPHI
pelIeHNs YpaBHEHUH B LEJIbIX YHCIIAX.

Cucrema ypaBHEHUH C JByMsI NepeMeHHbIMH. PaBHOCMIBHOCTH cucrteM. CHCTEMBI JBYX
JIMHEWHBIX YPaBHEHUN C JBYMS IEPEMEHHBIMH; PELICHUE IIOJCTAaHOBKOW M cClloKeHUeM. lIpumepsr
pELIECHUs CUCTEM HEJTMHENHHBIX YPAaBHEHUHN C ABYMS IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a7a4 alreOpanvdeckuM Crocooom.

JlexkapToBbl KOOpJAMHATHl Ha IUIOCKOCTH. ['padmueckasi MHTEpHpeTalusl ypaBHEHUS C ABYMs
MEepeMEeHHbIMU. ['papuK JIMHEHHOTO YpaBHEHMsI C JBYMS IEPEMEHHBIMH; YIJIOBOH Ko3(dduumeHt
MpsIMOM; yCIIOBUE NapajuleNbHOCTH MpsMbIX. ['paduku mnpocTeWMX HENUHEWHBIX YypaBHEHUM:
napabona, rurnepbosa, OKPYKHOCTb. ['paduueckas WHTEpHpeTalusi CHCTEM YpaBHEHHH C JByMs
MIePEMEHHBIMHU.

HepasencrBa. UncioBble HEpaBEHCTBA U UX CBOMCTBA.

HepaseHcTBO ¢ 0/1HOM nepeMeHHON. PaBHOCHMIBHOCTH HEpaBEHCTB. JIMHEHHbBIE HEpaBEHCTBA C
oaHo# nepemeHHol. KBanparHsie HepaBeHcTBa. CHCTEMBI HEPABEHCTB € OJIHOW MEPEMEHHOM.

OYHKIMN

OcHOBHBIE TOHSATHS. 3aBUCUMOCTH Mexay BenuunHamu. [lonstue ¢ynakumn. OOnacTh
OmpeJieNieHusT U MHOXKEeCTBO 3HaueHuUi ¢yHkuuu. CrnocoObl 3ananus ¢yHkuuu. ['paduk dyHKUIUU.
CpoiicTtBa QyHKIIMH, UX oToOpakeHue Ha rpaduke. [Ipumepsl rpadukoB 3aBUCUMOCTEHN, OTPaXKAIOLIUX
peasibHbIE MPOIIECCHI.

Uucnoseie ¢yHkuuu. DOyHKIUHK, ONUCHIBAIOLINE MPSAMYI0O M OOpaTHYIO MHpPOMOPLHOHAIIbHBIE
3aBUCUMOCTH, WX Tpaduku u cBoiicTBa. JluneliHas dyHkiumsa, e€ rpadux u cBoiictBa. KBagparnunas
¢bynaknus, e€ rpaduk u coiicTBa. CteneHHbIE (YHKIMHA C HATypPaJbHBIMHU TIOKazaTelssMH 2 U 3, UX
rpaduku u cBoricTBa. ['paduku pyHkmmit y= ,y= ,y=|x|.

YuyciaoBele IIOCIEOOBATEILHOCTH. [lOHSATHE YHCIOBOM MOCIEOOBATEIILHOCTH. 3aJaHue
MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (popMyiior 1 (opMysIoi I-TO WieHa.

Apubmernueckas ¥ reomeTpudeckas nporpeccur. DopMmynbl M-ro djieHa apuPMeTHIECKON H
reOMETPUUECKON MPOrpeccuii, CyMMbl MEPBBIX M-X 4WiIeHOB. M300paxkeHne 4ieHoB apudMeTHyecKoi u
F€OMETPUUYECKON MPOrpecCHil TOUKaMU KOOPAMHATHOM IIOCKOCTH. JIMHEHMHBIM M 3KCHOHEHIMAIbHBIN
pocT. Cl0XKHbIE TPOLEHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucarenpHas ctatuctuka. IlperncraBieHue JaHHBIX B BUJE TaONWll, AUArpaMm, IpaduKoB.
CnyyaitHas  u3MeHUHMBOCTh.  CTAaTHCTHYECKHE  XapaKTepUCTUKU  Habopa  JaHHBIX:  CpelHee
apudmernyeckoe, MeauaHa, HauOoJiblliee W HaWMEHbIllee 3HAueHus, pa3max. [IpeacraBieHue o
BBIOOPOYHOM HCCIICIOBAaHHH.

CnyyaitHble cOOBITHSL U BEpOSATHOCTh. [loHSATHE O CIy4ailHOM OMBITE W CIy4alHOM COOBITHH.
YacroTa cirydaifHOTO COOBITHSI.

CratucTUUecKui TMOAXO0J K TIOHATHIO BEpPOATHOCTH. BeposTHOCTM MNpPOTHBONOJIOKHBIX
coObiTuil. Hes3aBucumble coObITHSA. YMHOXEHHE BeposTHOCTeH. JlocToBepHBIE M HEBO3MOXKHBIE
coObITus. PaBHOBO3MOXKHOCTB cOOBITHI. Kiaccuueckoe onpezeneHne BEpOSTHOCTH.

Komb6unatopuka. Pemenue koMOMHATOpHBIX 3ahad nepebopoM BapuaHToB. KomOGuHaTtopHOe
npaBuiIo0 yMHOKeHUs. [lepecTanoBKU U (pakTOpHAal.

JIOTHKA 1 MHO>KECTBA

TCOpCTI/IKO-MHO)KCCTBeHHLIC IIOHATHA. MHO)KeCTBO, OJIEMCHT MHOXXCCTBA. 3aJIaHI/IC MHOXKCCTB
NEPCUUCIICHUCM JJICMCHTOB, XaPAKTCPUCTUUICCKHUM CBOMCTBOM. CTaH,Z[apTHLIC 0003HAYCHHS YUCIOBBIX
MHOXKCCTB. HyCTOC MHOJKECTBO U €ro 00O3HauYEHHE. IToaMHOXECTBO. O6’BCI[I/IHCHI/IC " TICPECCUCHUC
MHOXKCCTB, pa3HOCTb MHOKCCTB.

I/IJ'IJ'IIOCTpaI_II/IH OTHOIIICHUM MCKAY MHOKCCTBAMH C TIOMOUIBIO JUArpaMM 9I>'IJICpa — Benna.

OneMeHTsl JorukH. IloHsaTHE O PaBHOCUJIBHOCTH, CJICJOBAHUU, yHOTpCGJICHI/IC JJOTUYCCKUX
CBs30K €CJIH..., TO ..., B TOM U TOJIbKO B TOM CJIy4dac, JJOTUYCCKHUC CBA3KHU U, UJIN.



MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUUN

Hctopust ¢dopmupoBaHus TOHATHS YHUCIA: HATypaJbHbIE YHWCIA, JIPOOH, HEIOCTATOYHOCTh
palMOHAJIbHBIX YHUCEN [UIl TE€OMETPUUECKUX M3MEPEHUH, HppaluvoHanbHble uuciaa. CrapuHHbIE
cucrembl 3amucu uucen. Jpoou B BaBunone, Erunte, Pume. OTKpbITHE AECATUYHBIX IpoOeii.
Crapunnsle cuctembl wmep. Jlecaruunble ApoOM W MeTpuueckas cuctema wmep. [losiBieHue
OTpULATENbHbIX Yucen U Hys. JI. Maranukuit. JI. Diinep.

3apoxkaenue anmreOpel B Henpax apudmerwku.  An-Xopesmu. PoxkjaeHune OyKBEHHOU
cumBosiuku. II. ®epma, ®@. Buer, P. [lexkapr. Mcropus Bompoca o0 HaxoXIeHUH (OpMyS KOpPHEH
anreOpanvecknxX YpaBHCHUU, HEPA3peIIMMOCTh B paauKaiaxX YpaBHCHUW CTENEHH, OONBIICH YETHIPEX.
H. Tapranss, x. Kapnano, H. X. A6ens, O. INanya.

N300peTenne mMeTosa KOOPAMHAT, MO3BOJIIONIETO TEPEBOJUTH F€OMETpUYEeCKHe OOBEKTH Ha
a3bIK anreOpsl. P. Jlekapt u [1. ®epma. [Ipumeps! pa3nuyHbIX cucTeM KOOPAMHAT HA MJIOCKOCTH.

3amaua Jleonappo Iluzanckoro (dubonayunm) o kponukax, uyucia PuOoHauyu. 3amaya o
IaXMaTHOM JTOCKeE.

Hcroku Teopun BEPOSITHOCTEN: CTpaxoBoe neno, azapTHbeie urpel. 11. depma u b. Ilackans. f.
bepnymmu. A. H. Koamoropos.

3.TemaTnueckoe miiaHupoBanue 9 kjiace

Tema Koa - | BocniuraTeJibHbIN NOTeHIHAT
qacoB
HepasencrBa 19 c(OpPMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHS K Y4YEHHUIO,
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCSI K CaMOPa3BUTHIO U
KBanparnanas ¢pyaknust | 20 caMo00pa30BaHHUI0O Ha OCHOBE MOTHBAalMM K OOy4YeHUI0 U
MO3HAHWIO, BHIOOpPY JalibHEWIIero oOpa3oBaHWs Ha 0ase
VpaBHEHHS U CHCTEMEI 25 OPHEHTHPOBKM B Mupe mpodeccuii U NpodecCHOHATHHBIX
ypaBHEHHI IPEINOYTEeHUH, OCO3HAHHOMY MOCTPOCHHMIO WHIUBUAYAIbHON
00pa3oBaTeIbHOM  TPAGKTOPUU € y4ETOM  YCTOWYMBBIX
Apudmernueckas u 24 MO3HABATEJIbHBIX HHTEPECOB;
reoMeTpUYECcKas 1) chopMupoBaHHOCTH LIEJIOCTHOTO
nporpeccun MHUPOBO33PEHHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOILIECTBEHHOW MPAKTHKU;
CTaTHCTHKA U 5 2) chopMHPOBAHHOCTH KOMMYHHUKATHUBHOM
BEPOSTHOCTb KOMIIETEHTHOCTH B OOILIEHUHM U COTPYAHHYECTBE CO
CBEpPCTHUKAMH, CTapIIMMHU u MJIaIITUMH, B
[oBTOpCHHE 9 o0pa3oBaTe/bHOM, OOLIECTBEHHO  IOJIE3HOH, Yy4eOHO-
UCCIIEJIOBATEeNIbCKOM, TBOPUYECKOM W  JIpyrux BUAAX
NEeSITeNIbHOCTH;

3) yMeHHe SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM
MBICIII B YCTHOM M THCBMEHHOW pEYd, MOHUMATh CMBICI
IIOCTAaBJICHHOW 3a/laud, BBICTPAaUBaTh apryMEHTAIHIO,
IPUBOJHUTH IIPUMEPBI U KOHTPIIPUMEPHI;

4) mpencraBliCHHE O MaTEMaTHYECKOH HayKe Kak
cepe dYeIOBEUECKOW JeATeNbHOCTH, 00 JTamax eé
pa3BUTHS, O € 3HAYMMOCTH ISl PA3BUTHS [IUBUIIA3AIINH;

5) KpUTHYHOCTD MBIIIIICHUS, yMeHHE
pacro3HaBaTh JIOTHYECKM HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJIMYaTh TUMOTE3Y OT (pakTa;

6) KpeaTMBHOCTb  MBILIUICHUS,  HHUIIKATUBA,
HaXOIYMBOCTh, aKTHBHOCTH IIPH PEIICHUH aJIre€OpanyecKux
3ajay;

7) yMEHHE KOHTPOJMPOBATH TPOIECC M Pe3yNbTaT yueOHOH

MaTeMaTH4eCcKO! JesITeIbHOCTH;

8) cmocobHOCTH K SMOLMOHATBHOMY
BOCIIPUSITHIO MaTEMaTHYECKUX OOBEKTOB, 33/1a4, PEIICHUH,
pacCyKICHHH.
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