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PabGouass mporpamMmma pa3paboTaHa Ha OCHOBE aBTOPCKOW paboueil Mmporpammbi:
«Anrebpa, 7», «Anrebpa, 8», «Anredpa, 9»/ (FO.H. Maxkapeiues, H.I'. Munmiox,
K.1. Hemkos, C.b. CyBopoBa). — M.: IIpocBemienue, 2018. COopHuK paboumnx
MIPOrPaAMM.

PaGouass mporpamma paspaboraHa B cooTBeTcTBUM ¢ DenepanbHbIM
rOCy/IapCTBEHHBIM  O00pa30BaTEIbHBIM  CTAHJAPTOM, YTBEPXKIEH MPHUKA30M
Muno6puayku PO ot 17.12.2010r. Ne 1897, ¢ u3mMeHeHUsIMU U JOTOTHEHUSIMHU OT
29.12.2014 Ne 1644, 31.12.2015 No 1577.Jlannas pabouas mporpamma
peanuzyercs no yuyeoHukam IIpeameTHol nuHUU:

FO.H. Makapsrues, H.I'. Munmrok, K.1. Hemkos, C.b. CyBopoBa; noj pes.
C.A. TensxoBckoro. Anrebpa: 7 kiacc: yueOHHUK JJisi 0OIIe00pa3oBaTEIbHBIX
opranuzaiuii — M. : IIpocsemenne, 2018;

FO.H. Makapsrues, H.I'. Munmrok, K.1. Hemkos, C.b. CyBopoBa; noa pe.
C.A. TensxoBckoro. Anrebpa: 8 kiacc: yueOHHUK JJisi 0OIIe00pa3zoBaTEIbHBIX
opranuzaiuii — M. : IIpocsemenne, 2018;

IO.H. Makapsrues, H.I'. Munmiok, K.1. Hemikos, C.b. CyBopoBa; noj pej.
C.A. TensxoBckoro. Anrebpa: 9 kiacc: yueOHUK s 00I1e00pa3oBaTeIbHBIX
opranusauuii — M. : IIpocsemenue, 2018.

1. Ilmanupyemble pe3yabTAThl 0CBOCHHS Y4eOHOT0 MpeaMeTa

JIuunocmmuvie, memanpeomemmusie u npeoMemHubsle pe3yabmamsl 0C60eHUS
coO0epIcanusn Kypca MamemamuKku

[Iporpamma oOecrieuynBaeT JOCTWIKEHUE CIEAYIOIUX pe3yJbTaTOB OCBOCHUS
00pa3zoBaTeIbHOM IPOrpaMMBbl OCHOBHOT'O OOIIEro00pa30BaHMS:

JIUYHOCMHbLE:

1) chopMHpOBaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTh U
CITOCOOHOCTH O0YYarOIIMXCS K CaMOPa3BUTHIO M CaMOOOpPa30BaHUIO HAa OCHOBE
MOTHBAIMM K OOYYCHHWIO W TIO3HAHWIO, BHIOOPY NajbHEHIIero oOpa3oBaHUs Ha
0a3e OpuUEHTUPOBKH B Mupe mpodeccuii u mpodecCHOoHaTbHBIX TPEANOYTECHUH,
OCO3HAHHOMY TOCTPOEHUI0 HHAMBUAYaJbHON 00pa30BaTENIbHONW TPACKTOPHH C
Y4E€TOM YCTOMUYMBBIX TO3HABATEIbHBIXUHTEPECOB;

2)  chOpMHUPOBAHHOCTH  IEJIOCTHOTO  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN MPAKTUKU;

3) chopMHUPOBAaHHOCTh KOMMYHUKATHBHON KOMIIETGHTHOCTH B OOIICHWH U
COTPYIHUYECTBE CO CBEPCTHUKAMH, CTAPIIMMHU U MIAANIMMHU, B 00pa30BaTeIbHOM,
OOIIIECTBEHHO TMOJIE3HOM, y4eOHO-UCCIIeI0BATENIbCKOM, TBOPYECKOM W JAPYTUX
BUJIaX JACSATEIbHOCTH;

4) ymMeHue sICHO, TOYHO, TPAMOTHO U3JIaraTb CBOM MBICIU B YCTHOW M MUCHbMEHHOU
peyu, MOHUMATh CMBICI TOCTAaBJICHHON 3aJayM, BHICTPAaUBaTh apryMEHTAIIMIO,
MPUBOAUTH IPUMEPHI UKOHTPIIPUMEPHI;

5) nmnpencraBilieHME O MaTeMaTHYECKOW Hayke Kak cdepe ueIoBeuecKoi
NeATeNIbHOCTH, 00 »JTamax e€ pa3BUTUS, O €€ 3HAUYUMOCTU JUIsl Pa3BUTHUS
MBUJIN3ALIUN;

6) KPUTUYHOCTH MBIIUJICHUS, YMEHUE PACIO3HABATh JIOTUYECKU HEKOPPEKTHHIE
BBICKAQ3bIBAHUS, OTJIMYATH TUIIOTE3Y OT (haKTa;



7) KpeaTUBHOCTb MBIIUICHUS, WHUIMATHBA, HAXOMYUBOCTb, AKTHUBHOCTH IPHU
peleHny anredpandeckux 3ajad;

8) yMmMeHHEe KOHTPOJHPOBATH MPOLECC M pe3ylbTaT y4eOHON MaTeMaTH4eCKOU
JeSITeNbHOCTH;

9) cnocoOHOCTh K 3MOLUMOHAIBHOMY BOCIPHUATHIO MAaTEMaTUYECKHX OOBEKTOB,
3a71a4, PELUICHUM, PACCYKIACHUN.

Memanpeomemuole:

1) ymeHHEe caMOCTOSITENbHO IUTAHMPOBATH AIbTEPHATHBHBIC IYTH TOCTHXKEHUS
1eneil, OCO3HaHHO BbIOMpaTh HauOosiee H>PEPEKTUBHBIE CHOCOOBI PEHICHUS
y4eOHBIX U TTO3HABATENIBHBIX 33]1aY;

2) yMeHHE OCYIIECTBIATh KOHTPOIb MO PE3yJabTaTy M MO crnocoOy AelcTBUSA Ha
yYPOBHE MPOU3BOJILHOTO BHUMAHHSI 1 BHOCUTh HEOOXOIUMbIE KOPPEKTHBBI;

3) yMeHHe aJeKBaTHO OLIEHWBATH MPABWIBHOCTh WM OMIMOOYHOCTH BBHIMTOTHEHHUS
y4ueOHOM 3amaun, e€ OOBEKTHBHYIO TPYJHOCTh M COOCTBEHHbBIE BO3MOKHOCTH €€

pEIICHHSI;
4) O0CO3HAHHOC BIJIAJICHUC JIOTUYCCKUMHU JEHCTBUSIMH OIPEIACICHUS TOHSITHMA,
000011IeHHS, YCTaHOBJICHUS aHaJIOTHH, KJaccuuKanuu Ha OCHOBE

CaMOCTOSITCJILHOTO BbIOOpPAa OCHOBAaHWW WM KPHTEPUEB, YCTAaHOBIICHHS POAO -
BUJIOBBIXCBSI3CH;

5) ymMeHue yCcTaHaBIMBAaTh NMPHUYMHHO-CIICJICTBCHHBIC CBSI3HM, CTPOMTH JIOTHYCCKOEC
paccyKJeHue, yMO3aKitoueHue (MHIYKTHBHOE, JCIYKTUBHOE W IO aHAJIOTUH) H
BBIBO/IbI;

6) yMeHue co3iaBaTh, IPUMEHITh U MPEOOPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHE
CpEeIICTBA, MOJEIIU U CXEMBI JUIsl pellIeHUsydeOHbIX U TT0O3HABATEIbHBIX 3a/1a4;

7) yMeHHEe OpraHu30BBIBATH y4ye€OHOE COTPYJHUYECTBO M  COBMECTHYIO
JEeSTENBHOCTh C YUYWUTEJIEM M CBEPCTHHKAMHU: OINPEACNATH LIENH, pachpenesieHue
byHKIMH U pojiel YYaCTHMKOB, B3aMMOJEHCTBHE W OOIIHE CIOCOOBI pabOoTHI;
yMeHue paboTaTh BrpyINIe: HAXOAUTh O0OIlee pelieHHe U  pa3peniaTh
KOH(IUKTBIHA OCHOBE COTJIACOBaHUS TMO3HMIMK W ydé€Ta HHTEPECOB; CIyLIaTh
naptHépa; GopMyIupoBaTh, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHECHHE,

8) copMHupoBaHHOCTh y4eOHONW M OOIIEMOIL30BATEIILCKONW KOMIIETCHTHOCTH B
00JaCTH  WCIIOJIb30BaHUSl HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX  TEXHOJOTHI
(UKT- KOMOETEHTHOCTH);

9) nmepBoHauanbHBIC TPEACTABICHUS 00 HACSIX M O METOJaX MaTeMaTHUKH Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKH M TEXHUKH,0 CPEJCTBE MOJEIUPOBAHMS SBICHUN U
IIPOLIECCOB;

10) ymeHue BUIETh MAaTEMATUYECKYIO 3a7]a4y B KOHTEKCTE TIPOOJIEMHOM CUTYyaIlNu
B IPYTHX JUCIUIUINHAX, B OKPYKAIOIICHKU3HY;

11) ymeHue HaxomWTh B PA3IMYHBIX HUCTOYHUKAX HHPOPMAIHIO, HEOOXOANUMYIO
JUTSL PEIICHUS MaTeMaTHYeCKUX MPOoOJIeM, U MPEJACTaBIATh €€ B TMOHATHON (hopme;
MPUHUMATh PENICHUEB YCIOBUAX HEMOJHOW © W30BITOYHOM, TOYHOW U
BEPOSITHOCTHOUM MHPOpPMAIIHH;

12) yMeHre TOHMMATh W WCIOJIB30BaTh MAaTEeMAaTHYECKHE CPENICTBA HATJISTHOCTH
(pucyHKH, 4YepTeXH, CXEeMbl W JAp.) I WUIIOCTPAllid, WHTEPIPETAIUH,
apryMeHTaIlH;

13) yMeHHe BBIABUTATH TUIOTE3bl MPU PEIICHWH YYEeOHBIX 3a/Jad WIOHUMATH
HEO0O0XOJUMOCTb UX MTPOBEPKHU;

14) ymeHue NpUMEHSATh MHAYKTHBHBIE W JEAYKTHBHBIC CIOCOOBI PacCyKICHUH,
BUJICTh PA3IMYHbBIE CTPATETUN PEIICHUS 3a1a9;



15) mnoHuMaHuWEe CYIIHOCTH aJITOPUTMUYECKUX MPEANHCAHUN U  yMEHHue
JEHUCTBOBATh B COOTBETCTBUH C MPEJIOKEHHBIM aJITOPUTMOM;

16) yMeHHe caMOCTOSITENIbBHO CTAaBUTh LI€JIM, BHIOMPATh U CO3[aBAaTh AJITOPUTMBbI
JUIS pelIeHus] y4eOHBIX MaTEMAaTUYECKUX MTPOOIIeM;

17) yMeHHe MIaHUPOBATh U OCYILIECTBIATH AESATENbHOCTb, HAINpPaBJICHHYIO Ha
pelleHue 3a7a4d UCCIE0BATEIbCKOrO XapaKTepa.

npeomemHnule:

1) ymenue paboTaTh C MaTEeMaTUYECKUM TEKCTOM (CTPYKTYpUpOBaHUE,
U3BJIEYEHUE HEOOXOAUMON HWH(pOpMAaIMK), TOYHO W TPAMOTHO BBIpaXKaTh CBOU
MBICIM B YCTHOM M TMCBMEHHOM pe4M, TMPUMEHSAS MaTeMaTHYeCKYIO
TEPMHUHOJIOTUIO W CHUMBOJIUKY, HCIOJIb30BaTh pa3JIMYHBIE S3bIKM MaTE€MaTHUKHU
(croBecHBI, CHMBOJMYECKUH, rpapuyeckuii), O0OOCHOBBIBaTb  CYXKICHUS,
IPOBOAUTH KiIacCU(pUKAINIO, JOKa3bIBATh MATEMATUYECKUE YTBEPKACHUS;

2) BnajneHue 0a30BBIM MOHATHMHBIM aNapaToM: UMETh MPECTABICHUE O YHCIIE,
BJaJICHME  CHUMBOJIBHBIM  SI3bIKOM  anreOpbl,  3HAHUE  DJIEMEHTapPHBIX
(GYHKIMOHAIBHBIX  3aBUCHUMOCTEH, dbopMHUpOBaHUE  MPEACTaBICHUH O
CTaTUCTHUYECKHX 3aKOHOMEPHOCTSIX B PEATbHOM MHUPE U O Pa3IMYHBIX CIIOCO0aX UX
U3y4yeHHsl, 00 OCOOECHHOCTSIX BBIBOJOB U IMPOTHO30B, HOCSALIUXBEPOSATHOCTHBIH
XapakTep;

3) yMmeHHMEe BBINOJHATH alreOpanyeckre NpeoOpa3oBaHUsl  palMOHAIbHBIX
BBIPQKEHUN, TPUMEHATh HUX IS pEeHIeHUs Y4eOHbIXMAaTeMaTUYeCKHX 3aj1ad |
3a/lay, BO3HUKAIOIINX B CMEKHBIXY4EOHBIX TPEeIMETaX;

4) ymeHHE TIONB30BAThCS MaTEMaTHYECKUMU (opMylTaMu U CaMOCTOSITENBHO
COCTaBIIATH (POPMYJIBI 3aBUCUMOCTEN MEXy BEIMYMHAMU HA OCHOBE 000OIIECHMS
YaCTHBIX CIYy4a€B U SKCIIEPUMEHTA;

5) ymMeHue pemaTh JUHEWHbIE U KBAJIpAaTHBIE YPaBHEHUS U HEPABEHCTBA, a TAKXKE
IPUBOJMMBIE K HUM ypaBHEHHS, HEPABEHCTBA, CUCTEMbI; IPUMEHSTH Tpaduueckue
OpEACTaBICHUS JUISIPEIICHUST M HCCIENOBAHUS  YPAaBHEHUM, HEPABEHCTB,
CUCTEM;IPUMEHSATh MOJYYEHHbIE YMEHUSA JIS PELICHUS 3aJad U3 MAaTEMAaTHKH,
CMEKHBIX IIPEIMETOB, IPAKTUKHU;

6) oBasieHne cucTeMor (PYHKIIMOHANBHBIX MOHATUN, (DYHKIIMOHAIBHBIM SI3BIKOM H
CUMBOJIUKOM, yMEHHE CTpOUTh Tpaduku (GYHKIHH, ONMUCHIBATH WX CBOMCTBA,
UCIIOJIb30BaTh (YHKIMOHATBHO-TPAPUIECKUE MPEACTABICHUS MJisi OMUCAHUS U
aHaJau3a MaTEMaTUYECKUX 3a7]a4 U peaIbHbIX 3aBUCUMOCTEN;

7) oBnajieHHEe OCHOBHBIMHU CHOCOOAMHU IMPENCTaBICHUS M aHAJIU3aCTATUCTUYECKUX
JAHHBIX; yYMEHUE pelaTh 3aJayd Ha HaXO0XJEHHUE YacTOThl U BEPOSTHOCTHU
CIIy4ailHBIX COOBITHIA;

8) yMeHHE NPUMEHSTh U3YyUYCHHbIEC MMOHATUS, PE3YJIbTAaThl U METObI NIPU PEIICHUU
3a/la4 M3 Pa3’IM4YHBIX pa3JejoB Kypca, B TOM 4YMCIIE 3a/ay, HE CBOJAIIUXCS K
HEIMOCPEICTBEHHOMY PUMEHEHHIO U3BECTHBIX AJITOPUTMOB.

Ilnanupyemote pesynomamol ooyuenus anzeopot 6 7 — 9 Knaccax

Payuonanvnule uucna
BrinycKHMK HAy4YHUTCH:
1) noHuMaTh 0OCOOCHHOCTU IECSITUYHOM CUCTEMBI CUMCIICHUS;
2) BiIaieTh NOHSTUSMHU, CBA3aHHBIMU C JIETUMOCTbIO HATYPAJIbHBIX YUCEN;
3) BeIpaXkaTh UKclia B SKBUBAJICHTHBIX (hOpMax, BeIOMpasi HanboJiee MOIXO0ISIIIYIOB
3aBUCUMOCTH OT KOHKPETHOM CUTYyalluu;



4) cpaBHUBATH U YIOPSIOYMBATEH PAIMOHATHLHBIC YUCIIA;

5) BBINOJMHATH BBIYMCICHHUS C PAIMOHAIBHBIMH YHCJIAMH, COYETas YCTHBIC H
MMMCEMEHHBIE TIPUEMBI BEIYHCICHUH, TPUMEHATHKAIIBKYJIIATOD;

6) WCIOJIb30BaTh TOHATHS W YMEHHUSA, CBSI3aHHBIE C MPOMOPIHOHATBHOCTHIO
BEJIMYMH, TMPOICHTAMH B XOJEC PEIICHHWS MAaTeMAaTHYCeCKUX 3a7ad W 3aJad u3
CMEXHBIX TIPEIMETOB, BHITIOJIHSATH HECJIOKHBIC TTPAKTUICCKUE PACUETHI.
BuvinyckHuk nonyuum 603M0MCHOCHb HAYUUMBCA'

7) nosHakomMumscsi ¢ NOSUYUOHHLIMU CUCMEMAMU CUYUCICHUS C OCHOBAHUSMU,
omauynvimu om 10;

8) yenyoums u pazeums npedcmaeienus 0 HAMYPALIbHLIX HUCIAX U CEOUCMBAX
oenumocmu,

9) ucnonvzosamv npuéMbLL, PAYUOHATUSUPYIOWUE BbIYUCICHUS, NPUOOpecmu
NPUBLIUKY KOHMPOJIUPOBAMb BGbIYUCTCHUS, 8bIOUPAL NOOXO0O0AWUL Ol CUMYayuu
cnocoo.

eiicmeumenvhble uucna
BpInyCKHUK HAyYHTCH:
1) ucnonbp30BaTh HayajdbHBIC MPEACTABICHUS O MHOXECTBE JICHCTBUTCIBHBIX
qHce;
2) BIaJeTh OHITHEM KBaJIPaTHOTO KOPHS, MPUMEHSATh €rOB BBIUUCICHUSX.
Boinycknuk nosiyuum 603mMo0icHOCHb HAYUUMbCA .
3) passume npedcmasienue 0 YUCIE U YUCTIOBbIX CUCMEMAX OM HAMYPATIbHBIX 00
0eticmBUMENbHbIX YUCe; O POIU BbIMUCICHUL 8 4el08eUeCKOl NPAKMuKe;
4) pazeumv u yenyoums 3HAHUSL O OECAMUYHOU 3aNUCU OCUCTNEUMENbHBIX HYUCE
(nepuoduuecxue u Henepuoouyeckue opoou).

H3zmepenus, npudnusxicenus, OueHKuU
BbInyCKHUK HAy4YHTCH:
1) wucnonp3oBaTh B XOJ€ pEIICHHUS 3a4ay DIIEMEHTapHbIC MPECTABICHUS,
CBSI3aHHBIC C MIPUOIMKEHHBIMH 3HAYCHUSIMU BETTUYHH
Buvinycknuk noayuum 603M0)HCHOCH b HAYUUMbCA'
2) nousims, 4mo Yucioevle OaHHble, KOMOopble UCNONb3VIOMCAONA XaPaAKMePUCmMuKU
00bEeKMO8 OKPYHCAIOULec0 MUpQ, AGNIAIOMCA NPEUMYULECTNEEHHO NPUOIUNCEHHBIMU,
YUMo No 3anucu NPUOTUNCEHHBIX 3HAUEHUU, COOePHCAUUXCA 8 UHDOPMAYUOHHBIX
UCMOYHUKAX, MOJHCHO CYOUMb O NOSPEULHOCIU NPUOTUNCEHUS,
3) nowams, UMO NOSPEULHOCTL  PE3YIbMAMd  GbIYUCTEHULOOINCHA — Obimb
CcouMepuUMa ¢ NO2PEeuHOCHbIO UCXOOHBIX OAHHbIX.

Anzcedpauueckue gviparcenus
BpInyCKHMK HAYy4YUTCH:
1) BnaieTb NOHSATUSMH KTOXKIECTBOY, «TOXKIESCTBEHHOE MPEOOpa30BaHUEY, PEIaTh
3a/1auu, coJiep)kamue OyKBEHHBIE JaHHbBIC; paboTaTh ¢ GopMyIamu;
2) BBINOJHATH NMpeoOpa3oBaHUs BBIPAKEHUH, COAEPKAIIUX CTENEHU C LEIbIMU
MOKa3aTeIsIMU U KBAJIPATHBIE KOPHU;
3) BBINOJHATH TOXJAECTBEHHbIC MPEOOpa30BaHUS PaAllMOHATBHBIX BBIPAKCHUM Ha
OCHOBE IPaBUJI ACHCTBUIM HaJi MHOTOWICHAMUHU AJIreOpanyecKUMU APOOsIMHU;
4) BBIMOJHATH Pa3JI0KEHHE MHOTOYWICHOB Ha MHOKUTEIIH.
Bovinycknuk noayuum 603M0HCHOCH b HAYUUMbCA'
5) ewinoanamv MHOCOWIAZO6bIE NPeOOPA30BAHUS PAYUOHATLHLIX BbLIPANCEHULL,
NPUMEHSIS WUPOKULL HAOOP cnOCcoO08U NPUEMOS;



6) npumensmo mooxcoecmeenHvle npeobpazosanusi ONsl peweHus 3a0a4 U3
PA3UUHBIX pazoenos Kypca (Hanpumep, ons HAX0HCOeHUs]
HauoboIbULe20/HAUMEHBbULE2O 3HAYECHUSL BLIPANCEHUS).

Ypaenenusn
BpInyCKHUK HAYyYHTCH:
1) pemarb OCHOBHBIE BBl PAlMOHAIBHBIX YPaBHEHUU C OJHOW NEPEMEHHOM,
CUCTEMBI JIBYX YPaBHEHUH C JBYMS TIEPEMCHHBIMU;
2) MOHMMATh YPaBHEHHE KaK BXHEHIIIYI0 MaTEeMaTHUECKYIOMO/IEIh JJIsl OTICAHUS
¥ M3Y4YCHHsI Pa3HOOOpA3HBIX pPEaNbHBIX CUTYAIlMid, peliaTh TEKCTOBBIC 3a7add
anreOpanyeckuM MeTO0M;
3) mpuMeHATh rpaduueckue TMPeACTaBICHUS AN HWCCIECNIOBAaHUS YpaBHEHUH,
MCCIICJIOBAHUS U PEIICHUS] CUCTEM ypaBHEHUH C IByMSTIEpEMEHHBIMH.
Boinycknuk nosiyuum 603mMo0iCHOCHb HAYUUMbCA .
4) osnrademsv cneyuaibHbIMu NPUEMAMU PEULEHUS YPAGHEHUL U CUCTEM YPAGHEHUIL,
VBEPEeHHO NPUMEHAMb annapam ypasHenutiois peuleHus pasHoooOpasHulx 3a0ay u3
MAMeMaAmuKU, CMENCHLIXNPEeOMEemos, NPAKMUKU,
5) npumensms epaguueckue npeocmasienuss Ol UCCIEO0BAHUS VPABHEHUIL,
cucmem ypasHeHutl, coo0epacaumux OyKeeHHvleKoIhuyueHmai.

Hepasencmea
1) moHMMaTh W TPUMEHSTh TEPMHUHOJIOTHIO W CUMBOJIMKY, CBSI3aHHBIC C
OTHOIIIEHUEM HEPAaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;
2) pemiaTth JIMHEHHBIE HEPABEHCTBA C OJJHOW MEPEMEHHON M MX CHCTEMBI;, PEIIaTh
KBaJ[paTHbIC HEPABEHCTBA C ONIOPOI Ha TpadUIeCKHe MMPEICTABICHHS,
3) IpUMEHATH anmapar HepaBEHCTB IS PEIICHUsS 3a/1ad M3 Pa3JIUIHBIX Pa3ieiioB
Kypca.
Boinycknuk nosiyuum 603M0MHCHOCHIb HAYUUMbCA:
4) paznoobpasHblM NPUEMam 0OKA3amenlbCmea HepaseHcme,; YEepPeHHo NPUMEHSINb
annapam Hepagencme Oisi peueHus pazHooOpaA3HbIX MAMeMamu4yeckux 3a0ay u
3a0ay U3 CMENCHbIXNPeOMemos, NPAKMUKU,
5) npumensmov epaguueckue npeocmasienusi Ol UCCLEO0BAHUSL HEPABEHCME,
cucmem HepageHcmas, cooepicauux OyKeeHHbleKodhhuyuenmal.

Ocnoenvie nonamus. Yucnoevie pynkyuu
BpInyCKHMK HAYy4YHUTCSI:
1) moHMMAaTh W HCIOIB30BaTh (PYHKIMOHAIBHBIC TOHSATHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS );
2) cTpouTh rpaduKu dJIEMEHTAPHBIX (PYHKIIMNA; UCCIIeI0BaTh CBOMCTBA YHCIOBBIX
GyHKIIMH HA OCHOBE M3yUYEHUS MOBEJCHUS UXTPAPUKOB;
3) noHnMaTh QYHKIMIO KaK BaXKHEHIITYI0O MAaTEMAaTHUYCCKYIO MOJCb JIJISl OIMCAHUS
MPOIICCCOB M SIBJICHUI OKPYIKAIOIIET0 MHUpPa, MPUMEHATh (YHKIIMOHATHHBIN S3bIK
JUISL OTTMCAHUS M UCCIICIOBAHUS 3aBUCHMOCTEH MEX Ty (DU3NUSCKUMHU BEIIMUMHAMM.
Boinycknuxk noayuum 603mM0HCHOCIb HAYUUMbCA:
4) nposodumv uccied08anus, CéA3aAHHbIE C U3YUEHUEM CEOUCME (DYHKYUL, 68 MOM
yucie ¢ UCNONb308aHUEM KOMNbIOMEPA, HAOCHO8E 2pAPUKO8 U3YUeHHbIX (YHKYUL
cmpoums  0Oojiee CloJCHble 2paguku  (KYCOUHO-3a0aHHble, C «BbIKOJOMbIMUY
moukamuu m. n.);
5) wucnonvzosamv GyHKyUOHATLHLIE NPEOCMABICHUS U CBOUCMEA QYHKYULL
OApeue Us Mamemamuyeckux 3a0ad U3 pa3iudHulx pasoenos Kypca.



Yucnoewvie nocredosamenvrnocmu
BpInyCKHUK HAYyYHTCH:
1) mnoHMMaTP MW  UCHOJB30BaTh SI3bIK  IOCJIEAOBATEIBHOCTEH  (TEPMHHBI,
CUMBOJIMYECKHE 0003HAUCHUS);
2) npuMeHsTh (OpPMYJbl, CBA3aHHBIE C ApU(PMETHUECKOW M T€OMETPUYECKOU
MporpeccusiMu, U anmnapar, cOPMHUPOBAHHBIM MPU M3YUYEHUH APYTHX pPa3/iesioB
Kypca, K pelIeHHUIO 3a1a4, B TOM YHUCIEC KOHTEKCTOM U3 PeaIbHON KU3HU.
Boinycknuk noayuum ¢03MO03CHOCHb HAYUUMbCA:
3) pewams KomMOUHUpOBAHHbIE 3a0aUlU C NPUMEHEHUEeM QOPMYL N-20 YieHd U
CYMMbl NEpeviX N UNEHO8 apUuMemuyeckou U 2eoMempudecKkol npocpeccul,
NPUMEHASA NpU 3MOM annapamypasHeHull U HepageHcms;
4) nonumamv apupmemuuecKylo u 2eoMempuyecKylo npocpeccuu Kax QyHKyuu
HAMYpPAIbHO20 — AP2YMEHMA,  CEA3bl8AMmb  APUDMEMUUECKYI0 Npocpeccuro ¢
JIUHEUHBIM POCHOM, 2e0MEMPULECKYI0 — C IKCNOHEHYUATbHBIM POCIOM.

Onucamenvhas cmamucmuKka
BbInyCKHMK HAyYHTCSl HCIIOIH30BaTh IMPOCTCHINNE CIIOCOOBIIPEACTABICHHUS W
aHaJHM3a CTAaTUCTHYCCKUX JTAHHBIX.
Boinycknuk nosiyuum 603MOMCHOCHIb NPUOOpecmU NEPBOHAUANILHBIUL  ONbIM
opeanuzayuu cOopa OAHHLIX NPU NPOBEOeHUU ONPOCcd OOWECMBEeHHO20 MHEHUs,
OCYWecmenams ux aHaiu3, npeocmasisams pe3yibmamsl Onpoca 6 guoe maoauybl,
ouazpammot.

Cayuaiinvle coobimus u 6epoAmHOCHb
BbinyCKHMK HAay4YMTCsl HAXOJUTh OTHOCHUTEIbHYIO YacTOTy W BEPOSTHOCTH
CIIy4aifHOTO COOBITHS.
Boinycknuk nonyuum 603moxicHoCHb npuodbpecmu Onvlim npo8edeHUs CIyYAUHbIX
IKCNEPUMEHMO8, 8 MOM UYUCIe C NOMOWbIO KOMNbIOMEPHO20 MOOeIUpOBaHUs,
UHmMepnpemayuy ux pe3yibmamoa.

Komounamopuka
BoinycKHMK HayYMTCsl peliaTh KOMOMHATOPHBIE 3a/1auyd HA HAXOXKJECHUE 4YHCIia
00BEKTOB WJIN KOMOMHAITHA.
BoinyckHuk nonayuyum 603MONCHOCHIb HAYUUMBCA HEKOMOPLIMCNEYUATbHIM
npUémam peuieHuss KOMOUHAMOPHBIX 3a0ay.

2. Conepxxanue Kypca ajareopsl 7- 9 kiaccoB

Apughmemuxa
PanmonanbHble 4ucaa. PacmupeHne MHOXKECTBA HATypalbHBIX YHCET JO
MHOJKECTBA LEJbIX. MHOXECTBA LEIbIX YHCEN 0 MHOXKECTBA PALUOHAIBHBIX.
ParmonanpHOEe dYHCIO Kak OTHOMmIEHWEM/N, Taem — T1eloe duciao, N —
HarypanbHOe. CTENEHB C LENbIM MTOKA3ATEIIEM.
HeiictBuTebHble 4Mcaa. KanpartHelii kopeHb u3 uncina. KopeHb TpeTben
CTEINEHU. 3aMrCh KOPHEH C MOMOIIbIO CTEMIEHHUC APOOHBIM MTOKA3aTEIEM.
[lonsiTue 00  uwppanvoHabHOM  uucie. HppallMoHaNbHOCTH  4UCIA |
HECOM3MEPUMOCTh CTOPOHBI M AMAroHald KBajpata. JlecATUYHbIC MPUOIMKEHUS
WPPALHOHAIBHBIX YUCET.



MHOX€ECTBO JEHUCTBUTENBHBIX YHCEI; IPEACTABICHUE IEUCTBUTEIBHBIX YHCEI
OECKOHEYHBIMU AECATUUHBIMU Ap0o0siMU. CpaBHEHHUE NEUCTBUTENBHBIX YUCEN.
Koopnunatnas npsimas. M300paxkeHue uucen TOYKaMU KOOPJIAMHATHOW MPSMOM.
HucnoBble IPOMEKYTKHU.

N3mepenusi, npudan:KeHns, OeHKH. Pa3Mepbl 00BEKTOB OKPY’KAIOIIEr0 MHpa
(oT onemeHTapHbIX dYacTHLl A0 BceneHHoil), MAIUTENbHOCTh MPOLECCOB B
OKpYyKaroleM Mupe. BelieneHue MHOKUTENE — CTEIIEHU ACCATU B 3alICHU YUCIIA.
[TpubnuxénHoe 3HAUYEHHE BEJIWYMHBI, TOYHOCTHb MpuOIMxkeHusa. [lpukuaka u
OLICHKAPE3YJIbTATOB BHIUUCIICHU .

Aneebpa
AJireOpauyveckne BbIpa:KeHUsl. bDyKBEHHbIE BbIpaXEHUs (BBIpAXEHUS C
nepeMeHHbIMH). YHclioBOoe 3HadYeHUE OYyKBEHHOTOBbIpaXkeHHs. JlomycTumbie
3HAQYEHUs] TMEepeMEHHbIX. [loACTaHOBKA BBIPAXKEHUM BMECTO TMEPEMEHHBIX.
[IpeobpazoBaHue OYKBEHHBIXBBIPAXKEHUM HA OCHOBE CBOMCTB apuU(METHUYECKUX
nercTBril. PaBeHCTBO OYKBEHHBIX BhIpaxeHUM. TOXKIAECTBO.
CreneHb C HaTypallbHbIM TMoOKa3zaTeaeM U €€ cBoucTBa. OAHOYJIEHBI H
MHorowieHsl. CreneHb MHorowieHa. CroxeHue, BBIUMTAHHE, YMHOXKCHUE
MHOTOWICHOB. DOPMyIIbl COKPAILIEHHOTO YMHOXKEHHUSI: KBAJpAaT CYMMBI U KBaJpaT
pazHoctu. dopmyna pazHocTukBapaToB. [IpeoOpazoBaHue 11€0TO BBIPAKEHUS B
MHOrOWwIeH.Pa3jnokeHue MHOTOWICHOB Ha MHOXHUTEIUM. MHOTOWIEHb C
ogHounepeMeHHou. Kopenbp MHorousneHa. KBaapaTHbId TpEXUIICH; pa3lIOKEHUE
KBaJpaTHOI'0 TPEXUJICHA HA MHOKUTEIIU.
Anre6pandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoii 1podu. CioxeHue,
BbIUMTAHUE, YMHOXEHUE, JIeJieHue ainredpandeckux npoOei. CTemneHb ¢ IEIbIM
[I0Ka3aTeyieM U €€ CBOMCTBA.
PanronanbHbie BeIpaKeHHs U X MTpeoOpa3oBanus. Jloka3aTeabCTBO TOKIECTB.
KBagparueie kopuu. CBoiicTBa apu(MeTHUECKMX KBAJpPAaTHBIX KOPHEHM H HX
NpUMEHEHHE K TPEoOPa30BaHUIO YUCITOBBIX BBIPAKEHUN U BEIYUCICHUSIM.
YpaBHenusi. YpaBHeHue ¢ oaHOM mnepemeHHON. Kopenb ypaBHeHus. CBoiicTBa
YHUCIIOBBIX PaBEHCTB. PABHOCHIIBHOCTH YPaBHEHUM.
Jluneiinoe ypaHenue. KBaapaTHoe ypaBHeHHE: ¢opmylsia KOPHEH KBaJIpaTHOTO
ypaBHeHUs. Teopema Buera. Pemenne ypaBHEHUI, CBOISIIUXCS K JUHEHHBIM U
KBaJpaTHbIM. [IpuMepsl pemieHUslypaBHEHUU TPEThEU U YETBEPTOM CTEIICHEW.
Penienrie 1poOHO-palliOHANIBHBIX YPABHEHHUIA.
YpaBHeHHe ¢ JByMsA IIepeMEHHbIMH. JIuHElWHOe ypaBHEHHME C  JAByMs
[IEPEMEHHBIMU, TPUMEPHI PELICHUS YPABHEHUN B LIEIIBIXUHCIIAX.
Cuctema ypaBHEHUI C JByMsl NlepeMeHHbIMU. PaBHOCHIIBHOCThCUCTEM. CHCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHHH C JBYMs IE€PEMEHHBIMH; PEUICHHE IMOACTAHOBKOWU W
cinoxenueMm. Ilpumeppl pemeHuss CUCTEM HEIUHEWHBIX YPaBHEHUW C JIByMs
MIEPEMEHHBIMMU.
Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocOOOM.
JlexapToBBI KOOPAMHATHI HA MIIOCKOCTH. [ padnueckast MHTEpIpETays YpaBHEHUS
C IByMs NepeMeHHbIMH. ['paduk JTUHEHMHOTO ypaBHEHHUS C JABYMsI NEPEMEHHBIMU;
yrioBoi KO3(D@PUIMEHT NpsSIMOM; YCIOBUE MNapaJIeIbHOCTH NpsMbIX. ['paduku
MPOCTEHIINX HETWHEWHBIX YpaBHEHUMW: mapabona, runepdosia, OKPY>KHOCTb.
I'paduueckassunTepnpeTanus CUCTEM YPaBHEHUN C IByMsI IEPEMEHHBIMU.
HepagencrTBa. UnciioBble HEpAaBEHCTBA U UX CBOMCTBA.



HepaBenctBo ¢ oaHOW mnepeMeHHOW. PaBHOCMIBHOCTH HEpPaBEHCTB. JIMHEWHBIE
HEpAaBEHCTBA C OJOHOM mnepemeHHOM. KsanpaTHele HepaBeHcTBA. CHCTEMBI
HEPABEHCTB C OJTHOU NIEPEMEHHOM.

Dyukyuu
OcHOBHBIC TOHATHSA. 3aBUCUMOCTH MEXIy BeauuuHamu. [loHsTHe QyHKIUM.
OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHHHPyHKuuu. CrnocoObl 3anaHus
¢ynkuuu. ['padux ynkuuu. CoiicTBa PyHKUUN, UX OTOOpakeHHE Ha Trpaduxe.
[Ipumepsl rpadKOB3aBUCUMOCTEN, OTPAKAIOIINUX PEATIbHBIE MPOLECCHI.
YucaoBbie ¢QyHknuu. DOyHKIUM, ONUCHIBAOIINE TMNPIMyIl0 U  OOpaTHYIO
MPOINOPLIMOHATILHBIE 3aBUCUMOCTH, X I'paduku U cBoiicTBa. JIuHelHas QyHKIuS,
e€¢ rpaguk u cBoiictBa. KBagparuunas ¢yHkuus, e€ rpaduk HU CBOICTBa.
CrenenHble (DyHKIMM C HaTypajJbHbIMU MoOKazaTeiasiMu 2 U 3, ux rpaduku u
coiictBa. I'paduxu pynkumit y = vVx,y = V%, y =| X |
YucsoBble MOCHAEAOBATEIbHOCTH. [lOHATHE YHMCIOBOW MOCIEIOBATEIBHOCTH.
3a/iaHue Mocyie10BaTeIbHOCTU PEKYPPEHTHOMN hopMyInoii U popmysioi N-ro uieHa.
Apudpmernyeckas u TreoMeTrpuueckas nporpeccur. DopMynbIN-TO  YjeHa
apu(PpMETUIYECKON U TeOMETPUUYECKOU MPOTrPecCHil, CYMMBI MEPBbIX N-X YJICHOB.
N300paxkeHne 4ieHOB apu(METHUECKOWH T€OMETPUUECKON MPOrpeccuii TouKaMu
KOOPAWHATHON TUIOCKOCTH. JIMHEHHBIM M SKCMOHEHUUAIBbHBIA pocT. CIlIOXKHbBIE
IPOLICHTBHI.

Beposmnocmos u cmamucmuka
OnucarenbHas craTucTuka. [IpeacTaBieHne JaHHBIX B BUJE TaOJIHII, AUATPaMM,
rpadukoB. CiydaitHas U3MEeHYUBOCTh. CTAaTUCTUUYECKUE XapaKTEPUCTUKU Habopa
JaHHBIX: CpelHee apudMeTHYecKoe, MeJuaHa, HauOoJbllee U HauMEHbIee
3HaueHus, pa3max. [Ipencrapnenue o BBIOOPOYHOM HCCIIEIOBAaHUU.
Cayuaiinble cOObITHSI M BEpPOATHOCTb. [loHATHME O Cciy4ailHOM oOMNbITE U
ciydaiiHoM coObiTuu. YacTtora ciiydaitHoro coObiTus. CTaTUCTHYECKUM MOJIXO0M K
MOHSATHIO BEPOSTHOCTH. BEpOSTHOCTUIIPOTUBOIOIOKHBIX COObITHH. HezaBucumele
cOOBITHS. YMHOXEHHE BeposTHOCTEH. JloCTOBEpHBIE W HEBO3MOIKHBIE COOBITHSI.
PaBHOBO3MOXKHOCTH cOOBITHI. Kitaccuueckoe onpeaeieHue BEpOsSTHOCTH.
Kom0unaropuka. Pemenue KOMOMHATOpHBIX 3amad mepeObOpoOM BapHAHTOB.
KomMOunaropHoe npasmino ymHoxkeHus. [lepectanoBkun pakropual.

Jloeuxka u muoocecmesa
TeopeTUKO-MHOKECTBEHHbIC MOHATHA. MHOXECTBO, 3JIEMEHT MHOYKECTBA.
3aaHue MHOXKECTB MEPEUUCIICHUEM 3JIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM.
CranpaptHpie 00O3HAYEHHsSI YHUCIOBBIXMHOXKECTB. IlycToe MHOXECTBO U €ro
ob6o3nauenue. [TogmHOkecTBO.OOBEAMHEHNE U TIEPECEUCHNE MHOXKECTB, PAa3HOCTh
MHOKECTB.

Nnntoctpauusi OTHONIEHUN MEXKY MHOKECTBAMH C MOMOUIbIOANArpaMm Jiiepa
— Benna.

JyieMeHThl JOruKH. [loHsATHE O PaBHOCWIBHOCTH, CIEIOBAaHUM, YNOTpeOJieHHE
JIOTUYECKUX CBA3OKECAU ..., MO ..., 6 MOM U MOJIbKO 8 MOM Clyyae, JOTUUECKUE
CBS3KH U, UTU.

Mamemamuka 6 ucmopuueckom pazeumuu
Uctopuss ¢popmupoBaHusi TOHSATUS UKCIA: HATypalbHble 4YHCIa, JpooH,
HEJIOCTATOYHOCTh PAlMOHAJIBHBIX 4YHCENI [J1 TE€OMETPUUYECKUX H3MEPEHUN,



uppanuroHanbHble yncnaa. CTapuHHbIE cCUCTEMbI3anucu uncen. Jpobu B BaBuione,
Erunre, Pume. OTtkpeiTHE aecsaTHUHbIX ApoOeil. CTapuHHBIE CHCTEMBI MEp.
Hecsatuunble ApoOuM MeTpuueckas cuctema Mep. llosiBneHue oTpuuaTeNbHBIX
yucenu Hyid. JI. Maranukui. JI. Ounep.

3apoxnenue anreOpel B Henpax apupmetruku. Amn-Xopesmu. Poxaenue
OykBenHoii cumBonuku. II. depma, ®@. Buer, P. Jlexkapt. WUcTopus Bompoca o
HaXO0XJIEHUU (QOopMys KOpHEH anreOpamdyeckux ypaBHEHHUM, HEPa3pelinuMOCTb B
paaukaiax ypaBHEHUM creneHu, Oonbluel yetbipéx. H. Tapranes, x. Kapaano,
H. X. AGens, D. lNanya.

N300peTenre MeToga KOOPJAMHAT, MO3BOJISIOUIETO MEPEBOAUTHIEOMETPHUECKUE
00BeKThI Ha s3bIK anreopsl. P. Jlekapt u [1. depma. IlpumMepsl pa3inuuHbIX CUCTEM
KOOpAMHAT Ha MJIIOCKOCTH.

3amaua Jleonapno Iluzanckoro (dubonauun) o Kpoiukax, uucia DPuboHAUUH.
3amada 0 maxmMaTHOM JTOCKE.

HcToxku Teopun BEpOATHOCTEU: CTPaxoBOE Aei0, azapTHeleurpsl. II. ®epma u b.
[Tackans. A. bepuymu. A. H. Konmoropos.

4. TemaTnyeckoe IJIAHMPOBAHME MO0 MareMaTtuke (ajgredpa)
B 7-9 Kkiaccax

Ne Paznensr, TeMbl KonngecTBo acos
n/ [IpumepHas mporpamma PaGouas nmporpamMma mo
Kiaccam
7 KL 8 KIL. 9 K. 7 KIL 8 KII. 9 k.
1. Apudmernka 23 40 22 23 40 22
PanmonanbsHble yncna. 16 21 15 16 21 15
JlelicTBUTENBHBIE YHCIIA. 17 17 3
W3mepenust, TpHOIIMKEHNUS, OLICHKH. 2 2
2. Auredpa 61 49 33 61 49 33
AnreOpanvecKkue BhIpaKeHHS. 36 8 2 36 8 2
VYpaBHeHusI. 23 21 19 23 21 19
Hepagencraa. 2 20 12 2 20 12
3. DyHKIUH 10 2 24 10 2 24
OCHOBHbIC TIOHSITHSI. 2 5 2 2 S
YucnoBbie QyHKINH. 8 -- 4 8 -- 4
YHCIIOBBIE TOCIEI0BATEIBHOCTH. -- -- 15 -- -- 15
4. BeposiTHOCTb U CTATHCTHKA 4 15 7 15
OrmucaTenbHasi CTATHCTHKA. 4 4 3 3
CityuaiiHbie COOBITHS i BEPOSITHOCT. -- -- 3 -- -- 3
KomoOunaToprka -- 3 9 -- 9
5. Jloruka u MHOKeCTBa 4 4
TeopeTnko-MHOXECTBEHHBIC TIOHATHSL. 2 2 2 2
DNeMEHTbI JIOTHKH. -- -- 2 -- -- 2
6. MaTteMaTHKa B HCTOPHYECKOM Pa3BUTHH 2 2 4 2 2 4
Hroro 102 102 102 102 102 102




KoanuecTBo 4acoB

Ne Copaep:xxanne yueOHOro MaTepuaia pado4eii mporpaMMsl
TeMBbI 3 uaca 6 nedenio
7 Kjacc
1 BeIpaxkeHusl, TOKIECTBA, YPaBHEHHUS 23
2 OyHKIMHN 11
3 CreneHb ¢ HaTYpaJbHBIM MTOKa3aTeNeM 11
4 MHOro4IeHBI 18
5 PopMynbI COKpaIIEHHOT'0 YMHOKEHHUS 18
6 Cucrembl TMHEHHBIX YpaBHEHUH 15
7 HtoroBoe mnoBTOpeHHE Kypca anreOpel H 6
Hayvas aHaJIM3a
Hroro 102
KoanuecTBo yacos
Ne Copaep:xxanne yueOHOT0 MaTepuaia padoueii mporpaMmbI
TEMBI 3 uaca 6 nedenio
8 ky1acc
1 PanmonansHbIe ApoOH 23
2 KBazpaTHble KOpHH 19
3 KBanpaTHble ypaBHEHUs 21
4 Hepagencrsa 20
5 Crenenp C MENbIM TOKa3aTelneM. OJIEMEHTHI 11
CTaTUCTUKU
6 HroroBoe moBTOpeHHE Kypca aiaredpsl u 8
HavaJ aHaIn3a
Hroro 102
KosanuecTBo 4acos
Ne Conep:xkanue yueGHOro MmaTepuasia pabdoueii mporpaMMsl
TeMbI 3 uaca 6 nedento
9 kyacc
1 KBanpatuunas GpyHKIus 22
2 VYpaBHeHHS W HEPAaBEHCTBA C  OIHOM 16
TepeMeHHOM
3 YpaBHeHHS W  HEpPaBeHCTBA C  JBYMs 17
nepeMeHHBIMHI
4 Apudmernuaeckas u reoMeTpuaecKas 15
IIPOrPECCHH
5 OneMeHThl  KOMOWHATOPHUKH H  TEOPUHU 13
BEPOSITHOCTEN
6 HroroBoe moBTOpeHHE Kypca aiuredOpsl u 19
HavaJl aHaJIM3a
Hroro 102




