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1. HauMeHoBaHHe TUCIUNINHBI
Maremartuka

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue nmoarorosku: 04.03.02 Xumus, pusmka u MexaHuKa MaTepruaIoB

HanpaBlieHHOCTh DYHKIIMOHATIbHBIE, KOHCTPYKIIMOHHbIE MaTepHalibl U HAHOMAaTEPHAaJIbI



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs IUCHUILTHHEI MaTeMaTHKa y 00yJaromerocst JOKHbL OBITh chopMUpOBaHBI
CJIEAYIOLINE KOMIIETCHIIHH:

04.03.02 Xumus, puszrka 1 MEXaHNUKA MaTepUaioB (HANpaBIeHHOCTh : DYHKITMOHAIbHBIC, KOHCTPYKITHOHHBIC
MaTepuasbl 1 HAHOMAaTEPHUAIIbI)
OIIK.1 Bianeer 6a30BbIMU 3HAHUSIMH O COBPEMEHHOM HAYYHOUN KapTHHE MUpPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB M METOJIOB MaTEMaTUYECKUX U €CTECTBEHHBIX HAYK
HNuaaukaropsl
OIIK.1.2 IIpumensieT 3HaHUA B 00JIACTH MAaTEMAaTHKU B 00beMe, HEOOXOUMOM JIJIsl BIIAJICHUS
MaTeMaTHUYECKUM anmnapaToM B podeccuoHaibHOU cepe 11t 00paboTKM U aHaIu3a JaHHBIX HAOIIOICHUN



HanpasjieHue moaAroroBKu

4. O0beM U coJepkaHue TUCHUTITHHBI

¢opma o0yuenus

04.03.02 Xumus, pusuka 1 MEXaHUKa MaTepHUajIoB (HAIIPaBICHHOCTb:
@DyHKIIMOHAJIbHBIE, KOHCTPYKIIMOHHBIE MaTe€pHasbl U HAHOMAaTepHalbl)

@®opMbI TeKyl1ero KOHTPOJIS

O4YHast
NeNe TpumecTpoB, 1,2,4
BbI/ICJICHHBIX 1JIS1 M3Y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 12
O0beM JUCHUILIMHBI (AK.YaC.) 432
KonTakTHasi padora ¢ 168
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 84
3aHATHI
IIpoBenenne NpakKTHYECKHUX 84
3aHATHI, CEMHMHAPOB
CamocTrosiTesbHast padoTa 264
(ak.4ac.)

DopMbI IPOMEKYTOUHOM

3ammiaeMoe KOHTpoJbHOE Meporpusitue (9)
HroroBoe koHTposibHOE MepornpusTue (3)

aTreCcralum

Ox3ameH (1 Tpumectp)

Ok3aMeH (2 TpumecTp)
Ok3ameH (4 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Maremartuka. JlnneiiHas ajaredpa u aHaAJIUTHYECKAsI TeOMepPTHSI
B kypce "MaremaTtuka':
-- (hopMupyeTcs MPEICTaBICHUE O CTPYKTYPE MAaTEMaTHKN KaK HAYKH (TeM CaMbIM, CTYJICHT MOKET MOHSTh, YTO
TaKoe HayKa BOOOIIe);
-- (hOpMHUPYIOTCS TIPEJICTABICHHS O MAaTEMaTUYECKOM METO 1€ TTO3HAHUS (CTYACHT elllé MOXKET CTaTh
MaTE€MaTUKOM);
-- popmupyeTcs npeacTaBieHne 00 yueOHOM Mpoliecce B HAllleM YHUBEPCUTETE, YUeOHOH JUCIUIUINHE,
0COOEHHOCTSIX TpyJAa CTyIeHTa (pedb O TOM, KOTO HaM JIaJIbIIe MPUIETCS YIUTh) .

Jluneitnas anredpa
Martpuupl. Onpenenenue. Paznuunbie TUIIBI MaTpull (KBaJpaTHasi, TPEyroyibHas, TMaroHaibHasl, eUHIYHAS,
HyJIeBas, CAMMETpHUYHas). JleficTBUSA ¢ MaTpuiamMu (TpaHCIIOHUPOBAHUE MATPHULIbI, CyMMa MaTpPHULl, YMHOKEHHE
MaTpHUILIbI Ha YUCIIO, TIPOU3BEACHUE MAaTPHIL) U UX CBOMCTBA. DJIEMEHTapHbIe MpeoOpa3oBaHMs MATPHLI,
SKBHUBAJICHTHbIE MATPHUIIBI.

Omnpenenurens kBaapatHoH MaTpullsl. [loHsaTre onpenenuTens n-ro nopsaka. GopMyibl BBIYUCICHUS
onpenenuTenei 2-ro, 3-ro nopsakoB. CpoiicTBa onpeaenureneil. Munop, anreOpandeckoe JI0MOJHEHHE
aJIeMeHTa ornpeaenuTens. Paznoxkenue onpeaenuTens no crpoke v cronaodiry. CriocoObl BEIUUCICHUS
ornpezaenuTene (pa3nokeHueM Mo CTPOoKe/cTonoIy, 3 HEeKTUBHBIM NOHKEHUEM TMOPSIKa, TPUBEACHUEM K
TPEYrOJIbHOMY BULY).

OOpatHas matpuiia u €€ coiictBa. @opmyiia BEIYUCIEHUST 00paTHON MaTpullsl. Haxoxaenune oopaTHON
MaTpuilel MeTosIoM ['aycca. MuHopsl MaTpuilbl. Panr Matpuiibl u ero cBoiicTBa. CriocoObl BEIYUCICHHS paHTa
MaTpHUILIbI (METO/ HYJIeH U eTUHUI], METO/I OKAaWMIISIFOIIIMX MUHOPOB).

Cucrembl muHeHHBIX anreOpanueckux ypaBHeHuit (CJIAY). Onpenenenne. Knaccupukanus CJIAY
(omHOpOIHAS, HEOAHOPOIHAS,, COBMECTHAs, HECOBMECTHAs, ONPE/ICIICHHAs1, HeolpeieJIeHHAasl). DKBUBAJICHTHBIC
CJIAY, snemenTapnbie mpeoOpa3oBanus. Teopema Kponekepa-Kanemmn. CiocoOb! perieHus: HEBBIPOKACHHBIX
CJIAY: matpuunslii crioco0, o gpopmynam Kpamepa. Metox ["aycca pemenust CJIAY. Cucrembl THHEHHBIX
OJIHOPOJIHBIX aNreOpanyecKux ypaBHEHUM.

AHaAJINTHYECKAS TeOMeTPUs
Bextop. Onpenenenue, reomerpuueckuii 00pa3. KommnHeapHsie, OpTOroHalbHbIE, KOMIUTAHAPHBIE BEKTOPBHI.
JluneitHple onepaiu HaJl BEKTOpaMu (CyMMa, pa3HOCTh BEKTOPOB, YMHOXKEHUE BEKTOPA HA YHCIIO) U UX
CBOWCTBA. Y CJIOBUE KOJUIMHEAPHOCTH BEKTOPOB.
[Tpoexnus BekTOpa Ha OCh U €€ cBoiicTBa. OpTOHOPMHUPOBaHHBIN Oa3uc. Pa3noxkeHne BeKTOpa 1o opram
KOOpPJMHATHBIX oceil. Motynb BekTopa. Hampagisitoniye KOCUHYCbl BEKTOpa U X CBOMCTBA. JIMHEHHbIE
orepaliy HaJl BEKTOpaMU B KOOPJIUHATHOHN (hopme. Y CIIOBUE KOJUTMHEAPHOCTH BEKTOPOB B KOOPIAUHATHOM
dopme.
CkassipHO€ ITPOU3BEIEHNE BEKTOPOB U €r0 CBOWCTBA. BhIpaxeHue CKaIsipHOro POU3BEIEHUS BEKTOPOB Yepe3
KOOpAMHATHL. [IpritoxkeHus: CKaJIIpHOTO MTPOU3BEICHUA. Y CJIOBUE OPTOTOHAIBHOCTH BEKTOPOB.
BexTopHOE IpOM3BEIEHUE U €70 CBOMCTBA. BrIpakeHHe BEKTOPHOTO IPOU3BEICHUS YepE3 KOOPAUHATHI.
IIpunoskeHns BEKTOPHOTO MTPOU3BENECHUS.
CMmenianHOe IPOU3BE/IEHUE BEKTOPOB U €r0 CBOMCTBA. [ 'eoMeTprueckuii cMbIcil. BeipakeHne cMeIanHoro
MIPOU3BEJICHNS BEKTOPOB U€pe3 KOOPAUHATHI. [IpritoxkeHuss cMeIaHHOTO TPOU3BEACHUs. Y CJIOBUE
KOMILIAHAPHOCTH BEKTOPOB.

HeKapTOBa MMpAMOYTroJjibHasA CUCTEMA KOOpAUHAT. Paccrosmaune MCXKAY ABYMs TOYKaMHu, JCJICHHUEC OTPC3KaA B



JTAHHOM OTHOIIEHWH, BEIYMCIICHUE TIOAAN TPEYTOJIbHUKA.
JlekapToBas psAMOYroJibHasl CUCTEMA KOOPAMHAT B MPOCTPAHCTBE. MeTo KOOpAMHAT B TEOMETPHUH.
YpaBHeHus JIMHUU. [[B€ OCHOBHBIE 33/1a4M aHATUTHYECKON FT€OMETPHUH.

YpaBHeHue npsiMoi ¢ yriaoBeiM kKodddurmentom. Ob1mee ypaBHeHUE NpsiMoid. HeronHbie ypaBHEHUS TIPSIMOIA.
YpaBHeHHE NPSAMOH, IPOXOAALLIEH Yepe3 JaHHYI0 TOYKY B JAHHOM HAIIPABICHUU. Y paBHEHUE NIPSIMON,
IIPOXOAAIIEH Yepe3 IBE JaHHbIE TOYKH. Y PaBHEHHE NIPSIMOM B OTPE3KaxX. Y paBHEHUE MIPAMOU, POXOIAIIEH
yepes TaHHYI0 TOUKY NMEePIeHANKYISIpHO JaHHOMY BekTopy. HopMmanbHOE ypaBHeHuUe nipsmoil. Hopmupyromnuit
MHOKHUTENb. B3auMHOE pacmnoiox)eHue IByX MPsIMbIX Ha MIIOCKOCTH. YTOI MEXy ABYMsI IPSIMBIMU (33aHHBIX
OOIIMMU YpaBHEHUSMH, 33JaHHBIX YPABHEHUSMH C YTJIOBBIM KO3 pureHToM). PacctossHue oT ToUku 10
IPSIMOM.

Oo11iee ypaBHEHHE JMHUH BTOPOTO MOPsAIKaA. DJUIUIIC, TUiepOoa, mapadona (onpeaeieHne, KaHOHHUECKOoe
ypaBHEHHE, UCCIIe0BaHUE (POPMBI IMHHUHU 110 €€ YpaBHEHUIO, (DOKYCHI, IIOIyOCH, SKCLIEHTPUCUTET, (hopMyiia
CBs13U (POKYCHOT'O PACCTOSTHHS C TIOITYOCSMH, aCUMITTOTHI TUTIEPOOIIBI, TUpEKTpUCH). [IpuBenenue k
KaHOHHMYECKOMY BHJy OOILIEro ypaBHEHUS IUHUU BTOPOTO MOPSIIKA.

BBenenue B MaTeMaTHYeCKHUH aHAJIN3
YucnoBble MHOKECTBA. MHOXKECTBO JIEWCTBUTEIBHBIX YHCE U €0 OCHOBHBIE CBOMCTBA. AOCOMIOTHAS
BEJIMYHMHA AEHCTBUTEIBHOTO YKCIa U €€ cBoicTBA. [l0IMHOKECTBa MHOKECTBA JEUCTBUTEIBHBIX YUCEI:
OTPE30K, MHTEPBAJ, MOJYUHTEPBAJ, OECKOHCUHBII HHTEPBAJ, OKPECTHOCTD, TPOKOJIOTAsi OKPECTHOCTD.
[lepemenHble U MOCTOSIHHBIE BeMUUYUHBI. [loHsaTue ¢pynkuu. O6macts onpeaeneHus U 001acTh U3MEHEHUs
¢bynkmun. CrocoOwl 3aganus GyHknur. OCHOBHBIC XapakTepucTHKU QyHKIui. O0patHas GyHkius. CiosxHast
byHKIHS.
OcHoBHbIE 35ieMeHTapHbIe PyHKINY U uX Tpaduku. O0macTu onpeaeeHus] U H3MEHEHHSI, CBOWCTBA OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIINH.
I'padux pynkun. JletictBus ¢ rpadukamu (CIIOKEHUE, BRIUMTaHNUE, yMHOKEeHHE TpadukoB). [Ipeodpa3zoBanus
rpadukoB (caBur, pactskenue). [locrpoenne rpaduka cnoxxHoit ¢pynkuuu. [locrpoenue rpapuka ooGpaTHON
¢byHKIMU 0 TpaduKy NpsSMON (HyHKIIHH.

beckoneuHas yncioBas mMocie10BaTeIbHOCT. MOHOTOHHBIC, OTpaHUYEHHBIE, HEOTPAHUYCHHBIC, OECKOHETHO
0oJIbIIIME U OCCKOHEUHO MaJlble ITOCaeA0BaTeIbHOCTH. OCHOBHBIE CBOMCTBA OECKOHCYHO MaJIbIX
nocJyenoBarenbHocTel. Cxoadiuecs mocaea0BaTeIbHOCTH U UX OCHOBHBIE CBOMCTBA. UHCIO €, Kak mpeaen
YHCJIOBOM MOCJIENOBATEILHOCTH.

[Tpenen dyukmuu B Touke. OTHOCTOpOHHUE TIpeaeibl. beckoHeuHo Oobie U 0ECKOHEYHO Malible QyHKIIUH,
ux cBoiictBa. OCHOBHBIE TEOPEMEI O TIpe/IeNiax. 3aMedaTeIbHbIe IPEIENIbI U CISACTBUS U3 HUX.
HeormpeneneHHOCTH 1 METOABI UX pacKpbIThs. CpaBHEHNE OECKOHEYHO MaJIbIX (DYHKITHIA.

Ompenenenne HEMPEPHIBHOCTH (PYHKITMHU B TOUKE. JIoKambHBIE U T7100aTbHBIE CBOMCTBA HEMPEPHIBHBIX
¢dbynknmid. Touku pa3pbiBa GYHKIIUN U WX KIACCUDUKAITHU.

[TonsiTHe MPOU3BOIHON. Y paBHEHUE KacaTeIbHOW U HOpMaH K KpuBoi. [luddepeHnupyeMocTs GyHKIIUH.
Heo6xomumoe u noctaTounoe ycnoBue nuddepeHimpyeMoctd GyHKIua. CBI3b MEKITY

g depeHIUPYEeMOCThIO M HETIPEPBIBHOCTHIO (GYHKIMH. [ aakue GyHKIIH.

[TpaBuna u popmynsl quddepennuporanus. Jlorapuhmudeckas npousBoaHas. [IponzBoanas
CTETIEHHO-TI0Ka3aTeIbHON (PYHKITUH.

[Ipon3BoHBIE BBHICIIUX MOPSAKOB.

[Tonsitne muddepennmana Gynkiuu. OcHoBHBIE TeopeMbl 0 tuddeperimanax. MaBapuaHTHOCTH POPMBI



nepBoro auddepennuana. Tabmuna muddepennmnanos. [Ipumenenne muddepennmana k mpuOIMHKEHHBIM
BbruucieHusM. Juddepenunanst Beiciux nopsakos. Auddepenunan n-ro nopsijaka oT CI0kKHON QyHKIIUH.

Teopema Jlonutans. PackpeITe pa3iudHbIX HEOMPEAEIEHHOCTEN C MOMOIIbIO NpaBwmiia Jlonurans.

Bospacranue u yosiBanue ¢pynkuuid. HeoOxoaumoe yciioBue, 10CTaTOYHOE YCIOBHE MOHOTOHHOCTH (DYHKITHH,
UX TEOMETPUYECKUN CMBICII.

JlokanpHbIi 3KcTpemMyM pyHKkIH. OnpenencHue Makcumyma (MuauMyma) Gyskiuu. Heodxonumoe yciioBue
CYIIIECTBOBAHMSI HKCTpEMyMa, e€ reomeTpudeckuii cMmpbici. Kputnueckue Touku. JloctaTouHblie yCIoBuUs
CYIIECTBOBAHUS 3KCTPEMyMa IIEPBOT0 U BTOPOTO MOPSIIKOB, MX T€OMETPUUYECKHI cMbIC. CXeMbI HCCIIEJOBAHUS
(GYHKIMK HA MAKCUMYM 1 MUHHMYM C TIOMOIIBIO TIEPBOI U BTOPOI Mpou3BOAHBIX. MccnenoBanne GyHKIMN Ha
MaKCUMyM U MUHHMYM C TTOMOIIBIO hopmyJsl Teinopa.

Hanpasnenue Beinmykioctu rpaduka GyHKIMU. JlocTaTouHbIE YCIOBUS HAMpaBiIEHUS BBITYKIOCTH BBEpX (BHU3)
rpaduka GyHKINH.

Touku nepernda. Heobxoaumoe yciioBue nepernba rpaduka ¢pyskiun. [lepBoe u BTopoe T0CTaTOYHbIE
YCIJIOBUS CYLIECTBOBAHUS TOUKHU MEeperuoa.

AcumnToTsl rpaduka ¢pyHkiuu. HeobxonuMoe u 10CTaTOUHOE YCIOBHE CYIIIECTBOBAHUS HAKIIOHHOM
ACHMIITOTHI.

OOm1ast cxema uccienoBanus QYHKIMNA U TOCTPOEHUS UX TpadukoB. I 100ambHbIe MAKCUMYM U MUHUMYM
¢byHkun Ha oTpe3ke. OThICKaHUE HAMMEHBIIETro M HauOOoJIbIIeT0 3HaUeHUs (PYHKIIUK Ha OTPE3Ke.

MaremaTuka. MaTteMaTHYeCKUIl aHAIU3
NzyyaroTcs cienyromiye pa3aenbl MaTeMaTHKU:
- (DyHKIIMM HECKOJIBKUX MEPEMEHHBIX
- HHTETPATbHOE UCUHCIICHUE
- 00bIKHOBEHHBIC MU (depeHITnaTbHBIC YPaBHCHUS

HNuTerpajbHoe ucuMcjieHne
ITepBooOpasHas. Teopema o0 pa3HOCTH JIBYX NepBooOpa3HbIX pyHKIMH. Heonpenenénuslii MHTErpai u ero
CBSI3b C NepBOOOpa3HOi. ['eoMeTpuueckas HHTEpIpEeTaLUs HEONPpeaeIEHHOTO HHTerpana. MHrerpanbHas
KpuBas. Teopema o CyIeCTBOBaHUN HEONPEIENEHHOTO UHTerpaia. OCHOBHBIE CBOWCTBA HEOIIPENEIEHHOTO
uHTerpana. MHBapuanTHOCTh OpMYJIbl HHTErpUpoBaHUs. Talnuia OCHOBHBIX HEONPEAEIEHHBIX HHTETPAJIOB.
OCHOBHBIE METOABI HHTETPUPOBAHUS: METOJ] HETIOCPEICTBEHHOIO MHTEIPUPOBAHUS, METOJI MHTETPUPOBAHUS
3aMEeHOU NepeMEHHOM (II0JICTaHOBKOI), METOJI HHTEIPUPOBAHHUS 10 YacTAM. Tunbl GyHKIUN, HHTETPUPYEMBIX
10 YaCTsIM.
Muorowiensl. PaznoxeHrne MHOTO4YI€Ha Ha MHOKHUTENHN. KpaTHble KOpHU MHOTO4YJIEHA. TeopeMbl O
MHOT'OYJIEHE TOKIECTBEHHO PAaBHOM HYJIIO, O TOKJIECTBEHHO PaBHBIX MHOrOWIeHax. TeopeMa 0 KOMIIIIEKCHBIX
KOpPHSIX MHOTOUIEHA C IeHCTBUTEIbHBIMU KO3 puuineHTamMu. Pa3noxkeHne MHOTOUJIeHa C IeHCTBUTENbHBIMU
K03 pHIIMEeHTaMU Ha POU3BEICHIE HENPHUBOANMBIX BEIIECTBEHHBIX MHOKHUTEIICH.
JlpobHo-panmonanpHas GyHKIus (panuoHaabHast 1poOs). [IpaBuibHas v HellpaBUIbHAs palloHaIbHast 1po0b,
pasyioKeHue HEeMpaBUIbHON IpoOH Ha CyMMY MHOTOUWIEHA U IPaBUIbHOM Apoou. IIpocTeiime panmoHanbHble
npoOu. Pasznokenue npaBUiIbHON pallMOHANBHOM 1pobu Ha npocteiimue. CrocoObl onpeaesieHus
KO3 QHUIMEHTOB pa3iokeHus (METO/] CpaBHEHHUS KO3()(PUITMEHTOB, METOT YACTHBIX 3HAYCHUN ).
WuTerpupoBanue paunoHalbHbIX apobeil. MeTon paunoHanu3auuu. HTEerpupoBanne HEKOTOPBIX
TPAHCLEHIEHTHBIX, TPUTOHOMETPUYECKUX M UppAllMOHAIBHBIX (YyHKUMH. [ToHsTHE O QYHKIMAX, HHTETPaJbl OT
KOTOPBIX HE BBIPAXKAIOTCS Yepe3 dJIeMEeHTapHble (YyHKIMHU («HEOepyIIUecs» HHTETPabl).

[TonsiTHE MHTErpAIBHON CYMMBI U €€ nipenena. BepxHue u HUKHUE CyMMBI M MX cBoWcTBa. IHTErpupyeMocTsb



HenpepbIBHbIX (QyHKIMI. OCHOBHBIE CBOMCTBA ONpeAeaEHHOro nHTerpana. OnpeaenéHHblil HHTerpa ¢
NEpPEMEHHBIM BEpXHUM TIpesieoM. Teopema o CyIlecTBOBaHHH IIepBOOOpa3HOi y 0001 HenpepbIBHON
¢ynkunu. Teopema Hetotona-JleitOnuma. Berancinenue onpeaenéHHbIX HHTETPAIOB. 3aMeHa EPEMEHHOI B
onpenenéHHoM nHTerpane. MHTerpupoBanue mo 4acTsm.

Hecob6cTBenHnsble nHTerpaisl. HTErpassl ¢ 6eckoHeuHbIMU npeenamu. MHTerpansl OT pa3pbIBHBIX QYyHKIUI.
Cxopsmuecs, pacxo/sIuecs: HeCOOCTBEHHbIE MHTETpaibl. TeopeMbl cpaBHEHUsA. AOCOTIOTHAS CXOAUMOCTD
HECOOCTBEHHBIX MHTETPAJIOB.

I'eomeTpuueckue NpUIOKEHUS ONPEAEIEHHOr0 HHTEerpaa. Berancnenue miomany GUrypsl, JUIMHbL TyTH,
o0bEMa Tena, IUIOIAAN MOBEPXHOCTHU Tella BpalleHus (¢ 3aaHueM (yHKIUHN B IEKapTOBOM U MOJISPHOI
CHUCTEMaxX KOOpAMHAT, IapaMeTPUUECKUMHU yPAaBHEHUSIMN).

Omnpenenenre TOYKU CTPOroro JOKAILHOTO SKCTpeMyMa (MaKkCuMyMa, MUHUMYMa) (QyHKIUN HECKOJIBKHUX
nepeMeHHbIX. HeoOxoumbie ycioBus skcTpeMyMa GyHKIIMH HECKOJIBKUX MepeMeHHbIX. Kputuyeckue TOUKy.
JlocTaTouHbIe YCIOBUS SKCTpeMyMa (QYHKLUH IBYX MEPEeMEHHBIX. /locTaTOuHbIE yCIOBUS 3KCTpEMyMa
(YHKINN HECKOJIBKHX NepEeMEHHBIX (00JIbIIe ABYX). Y CIOBHBIN KCTpEeMyM (DYHKIIMH HECKOIBKUX
nepeMeHHbIX. MeTo HeonpeAeaEHHBIX MHOKHTeNel Jlarpanka. DkcTpeMyM GyHKIIUHA B 00J1acTH. Y CJIOBUS
Kyna-Takkepa u ux reomerpuueckas uateprpetanus. [1opsiiok OThICKaHUS HAUMEHBILIETO U HauOOJIbILIEro
3HAYEeHUH (PYHKINU HECKOJIBKUX NIEPEMEHHBIX B OIpaHMUEHHOHN 3aMKHYTOM oOnactu. [Tonyuenne pyHKkumu Ha
OCHOBaHUU 3KCIEPUMEHTAIbHBIX JIaHHBIX 10 METO/1y HAUMEHBIINX KBaJApaTOB.

DYyHKIMU HECKOJIbKHUX MepeMeHHbIX
[TonsTHe QyHKIMM HECKOIBKUX NepeMeHHbIX. O0macTu onpeaeaeHus 1 U3MeHEHHUs (yHKIIUN HECKOIBKHX
nepeMeHHbIX. | eomeTprdeckoe n3oopaxkeHne GyHKIUH ABYX epeMeHHbIX. [loHsATHE TMHMI (TTOBEpXHOCTEH)
ypoBHs ¢pyHKIMA. [Ipumeps! GyHKIMHA ABYX EPEMEHHBIX, UX TpapuKH, 00JacTH ONpeaesIeHUs] U U3MEHEHHUS,
TuHUU ypoBHA (cepa, srmmnTHaeckuii napadoson, mapaboaudeckuil TUIepOoIona, KOHYC).
[Tpenen ¢pyHKIMM HECKONBKUX MepeMeHHBIX. [locieoBaTenbHOCTH TOYEK €BKIMI0BA IIPOCTPAHCTBA.
Cxopsmuecs mocienoBaTeabHoCcTH. OnpeneneHus npeaena GyHKIUH HECKOIBKUX MepeMeHHBIX (110 ['eiine n
no Komm). Apudmerndeckue onepanuul HaJ QyHKIUSAME, UMEIOIUMH Tpeien. beckoHedHo Maibie QyHKIUU
HECKOJIbKUX TEePEMEHHBIX.
HenpepbIBHOCTH ()yHKIIMHM HECKOJIBKUX MEepeMeHHBIX. OnpeneneHne HelpepbIBHOCTH (QYHKIH B TOUKE
(popmarnsHOe, no I'eitne, mo Komm). Touku pa3pbiBa GyHKIINH HECKOJIBKUX MEpEMEHHBIX. HerpepbIBHOCTH
¢dbyHKIMK Ha MHOXKecTBe. YacTHOe U monHoe mpupaieHue GyHkiun. PaznoctHas Gpopma yciaoBus
HenpepbIBHOCTH (PyHKIMH. HenmpepbIBHOCT (PyHKIINHI HECKOIBKUX IMEPEMEHHBIX 110 OHOH MepeMEeHHOM.
OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PyHKIMAX (00 apupMETHIECKUX ONepaliX HaJ HETPEPHIBHBIMU B
TaHHOHM TOYKE QYHKIMSIMH, O HEMPEPHIBHOCTU CIOXKHOM (DyHKIINH, 00 YCTOMYMBOCTH 3HaKa HETIPEPHIBHOH B
JaHHOM TOUYKe (PYHKIINH, O IIPOXOXKACHUHN HETIPEPHIBHON (PyHKINH Yepes J1r000e MPOMEKYTOUHOE 3HaUeHHe, 00
OTPaHUYEHHOCTH HEMPEPBHIBHOW (DYHKIMH HA 3aMKHYTOM OI'paHHUYEHHOM MHOXXECTBE, O IOCTH)KEHUHU
HanOOJIBIIETO M HANMEHBIIETO 3HAYEHHI HETIPEPHIBHON (PYHKIIMN HAa 3aMKHYTOM OTPaHHYCHHOM MHOXKECTBE).

YacTHble TPOU3BOAHbBIE (PYHKIIMN HECKOJIBKUX IEPeMEHHBIX. [ eoMeTprueckass HHTEpIIpeTalus YacTHBIX
MIPOM3BOJIHBIX (PYHKIINU JIBYX MepeMEHHBIX. [{uddepeHnmpyeMocts GyHKINN HECKOJIBKUX TIEPEMEHHBIX.
Heob6xomumoe ycnosue nuddeperimupyeMocty GyHKIMHA U CIASACTBUS U3 HETO. | eOMETpUIEeCKU CMBICIT
ycnosus quddepernmpyemMocT GyHKIMH ABYX epeMeHHbIX. KacaTenbHast TNIOCKOCTh M HOpMAJTb K
noBepxHocTu. JlocraTounsle ycnosus auddepenunpyemoctu. Auddepennnan GyHKIHMM HECKOIBKUX
nepeMeHHbIX. [IoHsATHE CI0KHOM (PYHKIINM HECKOIBKUX MEepeMEHHBIX U e€ muddepenpponanue. [lomnas
npou3BoaHas. HBapuanTHOCTH (hopmel iepBoro auddepennuana. [Ipumenenue nmomHoro nuddepeHiuanra B
NPUOJIMKEHHBIX BhIYUCIEHUSIX. [loHsATHE (QYHKIIMHU, 3aIaHHON HESIBHO M MMPOU3BOAHAs OT He€. [Ipon3BoHas mo



HarnpasieHuto. ['paanent. CBs3b rpaueHTa ¢ MPOM3BOIHOM 10 HampasieHnto. CBoHCTBA TpagueHTa. YacTHble
MIPOM3BOJIHBIE BBICIIMX MOPSIKOB. Teopema 0 He3aBUCUMOCTH CMEIIAHHBIX MPOU3BOAHBIX OT MOPSAKA
maddepennmpoBanus. Juddepennpanst Beicumx nopsakoB. @opmyna Teiinopa s GyHKIMN ABYX
NepEeMEHHBIX.

be3ycroBHBIH S3KCTpeMyM (YHKIINU HECKOJIBKUX NIepeMeHHbIX. HeoOX0quMble U JOCTaTOUHBIE YCIOBHUS
SKCTpeMyMa (PyHKITMH HECKOJIBKUX MepeMeHHbIX. MaTpuna ['ecce. Y cinoBHBIN KcTpeMyM (QyHKITHH
HECKOJIbKUX NepeMeHHbIX. DyHkuus Jlarpanska. ['moGanbHbli SKCTpeMyM (YHKIMU HECKOJIBKUX MEPEMEHHBIX.

JAnddepennuanbubie ypaBHeHUS
[Tonsatue o nudpdepeHmanTbHOM ypaBHEHUH. 3a1a4K, IPUBOAALINE K TU(PPEpEeHINATbHBIM YPABHEHUAM
(YpaBHEHME ABM>KEHHUS Te€Ja IIPU COIIPOTUBIIEHUM CpPEbl, 3a7a4a O pallOaKTUBHOM pacnaze). OnpeneneHue
muddepeHnnanbHoOro ypaBHenus. [IoHaTus perenus, o0mero pemeHus, 9acTHOTO perIeHus
muddepeHInanbHOro ypaBHEHUs, UHTErpaabHON KpUBOi. Teopema o CyleCTBOBaHUM M €JUHCTBEHHOCTH
pewenust quddepeHnmanbHoro ypasHenus. 3anadya Komu. KauectBeHHoe uccnenoBanue auddepeHnnanbHOro
ypaBHEHUs NIEPBOT0 NopsAaKa. M30KIMHBI, 110J1€ HAIIPABJICHUMN.
OObikHOBeHHBIE MU hepeHIInaNIbHbIe ypaBHEHHS IEPBOTO MOPsAKA. Y PaBHEHUS C Pa3/IeICHHBIMU U
pa3aesAIOIUMUCS IepeMEeHHBIMU. O THOPOIHBIE YPABHEHMS IEPBOTO NMOpAAKA. JINHEHHbBIE ypaBHEHMSI IEPBOTO
nopsiika U ypaBHeHus bepnymnu. Meton bepnysuin, meton Jlarpanska (MeToa Bapraliuu Npou3BOIbHOMN
MOCTOSIHHOM). YpaBHeHHE B MONHBIX Auddepennnanax. UHTErpupyonmi MHOXKHUTEb.

OO6bIkHOBEHHBIE TU(depeHITnaTbHBIC YPaBHEHUS BHICIITUX MOPSAKOB. [luddepennnansubie ypaBHEHUS,
JIOTTyCKaIOIIUe MOHKEeHNe nopsaka. JInHelHble OJHOPOJHbIE U HEOJHOPOIHBIE MU depeHInaTbHbIE
ypaBHEHHsI BBICIINX TOPSIIKOB. JIMHEHHbINH quddepeHIraabHblil OnepaTop U ero OCHOBHBIE CBOWCTBA.
OCHOBHBIE TEOPEMBI O PELICHHUAX JIMHEHHOTO OHOPOIHOTO yYpaBHEHUs. JInHeitHas 3aBHCUMOCTD (DYHKIINH.
Omnpenenurens BpoHckoro u ero cpoiictBa. CTpyKTypa 00111ero penieHus OJHOPOIHOTO U HEOHOPOTHOTO
TUHEHHBIX nuddepeHnanbHbIX ypaBHeHH. MeTo ] Bapuauu IpOr3BOIbHBIX MOCTOSIHHBIX.

Jlunetinsle nuddepeHnnanbHple ypaBHEHHS N-T'0 TOPSIIKA € IIOCTOSSHHBIME K03 ¢urmentamu. Bunx yactHOrO
pelIeHNs TMHEHHOTO OJIHOPOAHOIO ypaBHEHUs. XapaKTepUCTUUECKOE ypaBHEHHE. Bua obuiero pemeHus
JUHENHOr0 OTHOPOAHOTO YPAaBHEHHUS AJIS PA3IUYHBIX CIIy4aeB KOMIUIEKCHBIX M JEHCTBUTENIbHBIX KOPHEH
XapaKTepUCTHUECKOTO ypaBHeHUs. Bua ob1iero pemieHus: HEOAHOPOJHOTO TUHEHOTOo nud dhepeHInanTbsHOro
ypaBHEHHUSI C IOCTOSTHHBIMH KO3 ¢urenTamu. HaxoxieHre 4acTHOro penieHns HeOJHOPOAHOTO IMHEHHOTO
mddepeHInanbHOT0 YpaBHEHHS 110 BHLy IPAaBOM YacTu.

[Tpubmmkennoe pemenre nuddepeHnaIbHBIX YpaBHEHUH (METO TIOCIe0BaTENbHOTO T depeHITuPOBaHMS,
METO/] HEOTIPEACICHHBIX KOA((PHUITMESHTOB).

Martematuka. Teopusi BeposITHOCTEl M1 MaTeMATHYeCKasi CTATUCTUKA
N3y4aroTcs pa3aeinsl
- TEOpUS BEPOSITHOCTEU
- MaTeMaTH4ecKasi CTaTUCTHKA

Tema 1. IlepBuuHble NOHATHS TEOPUHU BepoATHOCTE. OCHOBHBIE (GOPMYJIbI AJI51 BHIYUCIEHUS
BEPOSATHOCTEN CIIyYaAHHBIX COOBITHH
- DKCKYypC B UCTOPUIO Pa3BUTUS TEOPUH BeposiTHOCTe!. CllydailHble IBIICHUS U IPEAMET TEOPUU BEPOSTHOCTEM.
OcCHOBHBIE THUIIBI 33/1a4, PEIIAEMbIX C IPUMEHEHUEM BEPOSATHOCTHO-CTATUCTHUECKUX METOJIOB U MOJIETEH.
[TonsTust cmyyaifHOro 3KCHepUMeHTa (UchbITaHusi) U coObITHs. CiydaiiHOe, HEBO3MOXKHOE U IOCTOBEPHOE
coObITus. CTaTuCcTUUYECKas! YCTOMYMBOCTD YaCTOT COOBITHI M MHTYUTUBHOE MPECTABICHUE O BEPOSTHOCTH.
[TpocTpaHCTBO 2NIEMEHTAPHBIX COOBITHIA ¢ KOHEYHBIM YHCIOM UCXOAOB U KIIACCHYECKOE OIpe/IeTICHHEe



BEPOATHOCTH. ['€oMeTpUYEeCKUil 1 CTAaTUCTHUECKHUM CIIOCOOBI OMPE/IENIEHNs] BEPOSITHOCTEH.

- Onepanuu HaJ COOBITUSMU: TIepeceueHne, 00beANHCHNE, JOMOIHEHUE, PA3HOCTh, UMILTUKAIKsA. OCHOBHBIC
CBOWCTBA omepaluii HaJ cOOBITUSIMU. Anredpa u curma-aiareopa coObITHi, COOBITHE KaK U3MEPUMOE
(HabmromaemMoe) MHOKECTBO. AKcroMaTtrueckoe onpeaenenne BepostHoctr A.H. Kommoropoga.
BeposiTHOCTHOE TPOCTPAHCTBO, MPUMEPHI BEPOSTHOCTHBIX MPOCTPAHCTB. CIEACTBUS U3 aKCHOM:
HEMPEPBIBHOCTH BEPOSTHOCTHON MEphI, CBONCTBA BEPOSTHOCTH JJIsi O0BETMHEHUSI HECOBMECTHBIX U
COBMECTHBIX COOBITHH, a TaKkKe IJIs1 00beAMHEHUS COOBITHIA, 00pa3yIOMIMX MMOIHYIO TPYIIITY.

- YcnoBHas BeposATHOCTH COObITHSI. COOBITHS HE3aBUCHMBIC TTONIAPHO U B COBOKYITHOCTH, MpuMep bepHinTeiina.
dopmyJibl YMHOKEHUS BEPOATHOCTEH, OJIHOM BeposiTHOCTU U baiieca. [Ipumepsl BEIUUCIICHUS! BEPOATHOCTEM
CIIOKHBIX COOBITHIA.

Tema 2. BoiunciieHue BEpOATHOCTEH B cXeMe He3aBHCHMbIX MOBTOPHBIX HCIIBITAHU
Onucanue cxemMbl HE3aBUCHMBIX MOBTOPHBIX UCIBITAHUH C IByMS HCXOJIaMU: yCIIEX U Heyaya. Beruncinenue
BEPOSTHOCTEH HAOIIOIEHUS OMPEIEIEHHOT0 YKCia YCIEIHbIX UCTIBITaHUH ¢ moMolisio hopmyiisl bepryimu.
[TpuOnmkeHHbIe BBIYUCIIEHUS BEPOATHOCTEH B CXeMe HE3aBHUCHMBIX MOBTOPHBIX MCIBITAHUHN C TTOMOIIIBIO
npeaenbHbIX TeopeM. Teopema Ilyaccona. JIokanbHas teopema Myaspa-Jlannaca. MHTerpansHas teopema
Myagpa-Jlamnaca. CiieicTBHs U3 UHTETPAIILHON T€OpPEMBbl 00 OTHOCUTEIIBHON YaCTOTE CIIy4afHOTO COOBITHUS U
BEPOSTHOCTH HAOIOICHUS ONPEEICHHOTO YHCia YCIEIIHbIX UCTIBITAaHUI YncIa.

Tema 3. O01mme cBeeHUs 0 CJOYYAHHON BeJIMUMHE U 3aK0HE pacnpeae/ieHUsl BEePOSATHOCTel. AHAJIU3
pacnpeesieHis CJIy4alHON BeJIMYMHBI JUCKPETHOI0 THIIA
-MHTYynTHBHOE IOHATHE CIy4ailHON BennuuHbl. CioyyaiiHas BeTU4YMHA Kak u3Mepumast pyHKIus. 3aKoH
pacnpeeneHus Ci1y4aiHon BenuruHbl. DyHKIHS pacnpeIesICHUs] CIy4ailHON BEJIUYUHBI U €€ CBOWCTBA.
- OcHOBHBIE CITIOCOOBI OMUCAHUS paclpeeNeHUs TUCKPETHON ciyyaiiHoW BenuuuHbl. Tabauma pacupeaenenus
BeposTHocTel. Haxoxaenne GyHKIMU pacipeieseHusi U BEPOSTHOCTH MONaAaHNs B UHTEPBA JUCKPETHOM
cityyaiiHO# BennurHbl. OCHOBHBIE YMCIIOBBIE XapAKTEPUCTUKU: MAaTEMATUUECKOE OXKUIAHUE U AUCTIEPCHUs,
MO/1a, HauaJbHbIE U LIEHTPaJIbHbIe MOMEHTHI. CoepKaTebHasi HHTEPIPETalus YUCIOBBIX XapaKTEPUCTHUK,
BO3MOXHas cpepa npumeHeHus. [locTaHOBKa U pelIeHne 3ajaul HaX0XKACHUs pacupeaeneHus QyHKIuu ot
JTMCKPETHOM CIy4daitHO# BeTuYuHbI. MoaenpoBaHue TUCKPETHOM CIIydailHOM BEJTUMYMHBI C 33JITaHHBIM
pacIpeneiIeHUEM.
- buHOMManbHOE, TUIIEPreOMETPUIECKOE U IIyaCCOHOBCKOE pacrpezeseHus. UUCnoBble XapaKTEPUCTUKU ITUX
pacrnpeeneHuil.

Tema 4. AHa/IM3 pacrnpe/ieJIeHUs CJIy4aiiHOli BeJJHYHHBI A0COJI0THO HeNPepbIBHOTO TUNA. THnoBbIe
3aKOHBI pacnpeaejeHusi HeMPepPbIBHOM CJIy4aiiHO BeJIUYHHbI
- AGCOIOTHO HENpepbIBHBIE ClTyyaiiHble BeTMYUHbI. [I10THOCTh pacnpeaeneHns BepOsSTHOCTEH U ee CBOWCTBA.
Haxoxxnenne ¢pyHKIMU pacnpeeNeHus U BEPOSTHOCTH MOMAAaHNs B MHTEPBAJ HETIPEPHIBHOM CITy4YaifHOM
BeIN4HUHbI. OCHOBHBIE YHCIIOBBIE XapAKTEPUCTUKHI: MATEMAaTUYECKOE 0XKMJIaHUE U TUCIIEPCHS, MOJIa U
KBaHTWUJIb, HaUaJIbHbIC U [IEHTPAIbHBIE MOMEHTHI, KO3 GUIIMEHT acCUMMETpuH U 3kciiecc. [locranoBka u
pelleHne 3aJjauu Hax0X/IeHUs pacnpeaeaeHus (yHKIMUA OT HePEephIBHOM cy4yaiiHOM BeTUYHHBI.
VYHuBepcanpHOe Npeodpa3oBaHue CydyailHON BelIMYUHBL. MoenupoBaHye HENPEPhIBHON CiIy4yaitHON
BEJIMYMHBI C 3a/IaHHBIM 3aKOHOM PacIpeieIeHUsI.
- PaBHOMEpHOE pacnpeneneHue, NoKa3aTeIbHOE U HOPMAJIbHOE pacnpeaeneHus. YuciaoBble XapaKTEPUCTUKN
9THX paclpeaeieHui.

Tema 5. CiryyaiiHble BeKTOPbI U NpeAe/ibHbIE TeOPeMbl TCOPUHN BePOSITHOCTEH
- COBMECTHOE, YaCTHOE UM YCJIIOBHOE paclpeesieHus Cly4ailHOTo BekTopa. OyHKIUS pacipeieiaeH s
CIIy4allHOTO BEKTOpa U ee cBorcTBa. HezaBucumMsble ciydalinble BeMuuHbl. HaxoxneHne BepoaTHOCTH



NOTAJIaHUs CIIy4alfHOrO BEKTOPA B 3aJJaHHYI0 001acTh. MaTeMaTn4yeckoe 0XKUJaHue CIIy4aifHOro BEKTOpa U €ro
cBoiicTBa. KoBapuannoHHbIN (KOppEIALIMOHHBIN) MOMEHT U €ro cBolicTBa. KoBapralmoHHast MaTpuia U ee
coricTBa. KoadduumeHT muHeHO#M KOppesiiuy U ero CBOWCTBA.

- Pacnpenenenus BepossTHOCTEH, HanbosIee YacTO MPUMEHSIEMbIE B IPAKTUKE CTATUCTUYECKUX MCCIIEOBAHUI:
xu-kBaapat, CtprojieHTa u dOuiepa.

- 3aKOH OOJIBLINX YHCEI, €T0 COJepKaTeIbHbIN cMbIci. LleHTpanbHas npeaenbHas Teopema.

Tema 6. OcHOBHbIE NOHSATHS, HATIPABJIEHUSI U MO/IeJIM MaTeMaTU4ecKoi ctatucTuku. [lepBudnbIii
AHAJIN3 CTATHCTHYECKHUX JTAHHBIX
BeposiTHOCTHAs M CTAaTUCTUYECKAsE MOJENH CITy4alHOIro SKCcriepuMeHTa. OCHOBHBIE THUIBI CTaTUCTUYECKHUX
Mozeneil. ['eHepanbHast COBOKYITHOCTh, BHIOOPKA M OCHOBHBIE CLIOCOOBI OpTaHM3aluy BBIOOPKU. Pe3ynbrate
HAOIIOICHUH, TNIAaHBI UCTILITAHUN. [IOHSITHS CTATUCTUKY U CTATUCTUYECKON OIeHKU. He3aBrucumasi OBTOpHAS
BBEIOOPKA M €€ COBMECTHBIN 3aK0OH pacmpeencHus. BeioopouHoe mpocTpancTBo. DyHKIUS MPaBIOMOA00uS.
Bri6opounoe pacnipenenenue. BapuannoHHBIN psiT ¥ TOPSIIKOBBIE CTATUCTUKH. BRIOOpOYHBIC HAYAJIBHBIC U
LEHTpaJIbHble MOMEHTHI, SMIIMpHUEcKas (PyHKIUS paclpeaeeHus: 1 BbIOOpOUHasi KBaHTUJIb, BBIOOPOUHBIE
KOd((UIIMEHTHI ACHMMETPHH U dKcIecca. HaxoxaeHne BEIOOPOYHBIX XapaKTEPUCTUK 10 TPYIITUPOBAHHON
BBEIOOpKE (110 MHTEPBAIBHBIM JAHHBIM ), paclpeesieHue rpynupoBaHHON BRIOOPKU. [ HcTorpaMma u apyrue
HEMapaMeTPUIECKUE OLICHKU INIOTHOCTH PACIIPEACIICHUS CITyYaliHOW BEITUYUHBI, ITOJIMTOH YaCTOT.

Tema 7. CTaTucTHYECKOE OlICHUBAHHE MapaMeTPoOB pacnpeaejeHus. MeToabl NoJay4YeHHUs TOYEeYHbIX
ouneHok. IlocTpoeHue 10BepUTEIbHBIX HHTEPBAJIOB
- [TocTanoBKa 3a/1a4¥ TOYEUHOTO OLIECHUBAHUS (B MapaMETPUUYECKON U HEeMapaMeTpHUIeCKOi TOCTaHOBKE).
OCHOBHEBIE MCTOJbI NApaMETPUICCKOTr0 OUCHUBAHUA: METOAbI MOMCHTOB, MAKCUMAJILHOT O HpaBIIOHOZ[O6I/I$I u
nosictaHoBKU. CBOMCTBA CTATUCTUYECKON OLIEHKU: HECMEILIEHHOCTb, COCTOSITENIbHOCTb, 3()()EKTUBHOCTB.
- UuTepBanbHble olleHKU. JlOBepUTENbHBIE HHTEPBAIIBI IBYCTOPOHHUE M OJHOCTOPOHHUE. [lOBEpUTENbHbIE
MHTEPBaJbl JIJIs TapaMeTPOB HOpMaJIbHOTO pactipeaesienus. [loctpoenre 10BepuTeNbHbIX HHTEPBAJIOB IS
BEPOATHOCTHU, JOJIN FeHepaHLHOﬁ COBOKYITHOCTHU U MATCMATHUYCCKOI'0 OKUAaHU.

Tema 8. [IpoBepka cTaTUCTHYECKUX THNOTE3
- 'unore3b! pocTbie U cnokHble. CTaTUCTUUECKUM KpUTEPHiL (TECT) U cTaTUCTUKa Kputepus. Kpurtnueckas
obnactb. Ommbku 1-ro u 2-ro poaa. CtaTucTiueckas NpoBepKa TMIOTE3: OCHOBHBIE TUIIbI THIIOTE3 M 00LIast
JIOTMYECKasi cXeMa CTaTUCTUYeCKoro kpurepus. Kpurtepuu cornacus u 3Ha4uuMOCTU. XapaKTEpUCTUKU
KayecTBa KpuTepus: QyHKIHSI MOITHOCTH, YPOBEHb 3HAYNMOCTH, BEPOSITHOCTH OITHOOK TIEPBOTO U BTOPOTO
pona, GyHKIHS pucKa.
- [IpoBepka runores ciay4allHOCTH M HE3aBUCUMOCTH C IIOMOILBIO KPUTEPUEB CEPUI U MHBEPCUI, KPUTEPHS
xu-kBaapat. Kpurepuu cornacus xu-kazapat. Kpurepun ognopogsoctu. Ilposepka runores o napamerpax
HOPMAaJIBHOTO pactpezenenus. [IpoBepka mapaMeTprudecKoi ruroTe3bl O YUCIOBBIX 3HAYCHUSX [1apaMETPOB.
[IpoBepka runore3 0 BEPOATHOCTAX U JTOJISIX T€HEPAIbHOW COBOKYITHOCTH, O CPETHUX U JUCIEPCUSX.

Tema 9. OcHOBBI perpecCHOHHOI0 U KOPPEIAIHOHHOI0 AHAJIN32
IToHsATHS KOPPETALMOHHON U perpecCuoHHOM 3aBucuMocTeil. OCHOBHBIE 3a/jaul KOPPEISIIMOHHOTO aHaJIH3a.
OCHOBHBIE THIIBI IEPEMEHHBIX: HOMUHAJIbHBIE, IOPSKOBBIE U KOJIMUECTBEHHBIE. I3Mepenne cuibl CBA3H
MEXy IEPEMEHHBIMHU C IIOMOMIBIO KO3 dunrenToB koppemsiuuu [upcona n Crimpmena, CBOWCTBA ITHX
KO3 (HULIMEHTOB.

MatemaTuka. CnenuajbHbI€E IJIABbI
B 6a3oBoii cxeme goctaBku YMK 93469 pazaen "MaremaTtuka. CrieniaibHbIC TJIaBBI" HE UCTIONB3YETCS.

OcHoOBHbIE IOHATUS U TECOPEMbBI TCOPUH BepOHTHOCTeﬁ, IMOBTOPHBbIC UCITBITAHUA



- DKCKypC B UCTOPHIO Pa3BUTHUS TeOpHH BeposiTHOCTel. CiydaifHble SBIEHUS U MPEMET TEOPUN BEPOITHOCTEH.
OCHOBHBIE THIIBI 33]]a4, PELIAEMBIX C IPUMEHEHUEM BEPOSITHOCTHO-CTATUCTUYECKUX METOJOB U MOJEIEH.
[TonsTHst cimyyaifHOrO 3KCHEpUMEHTa (UcHbITaHus) U coObITHs. CilydaiiHOe, HEBO3MOXKHOE U IOCTOBEPHOE
coObITHA. CTaTUCTHYECKAs] YCTOMYUBOCTD YaCTOT COOBITUI M MHTYUTUBHOE IIPEJICTABICHHUE O BEPOSITHOCTH.
[IpocTpaHCTBO 2N1eMEHTAPHBIX COOBITHI ¢ KOHEYHBIM YHCIOM UCXOA0B U KIIACCHUECKOE OIpeieTICHIe
BEPOSATHOCTH. | eoMeTprudecKkuii U CTaTUCTUYECKUN CIOCOOBI OTpeIeIeHUsI BEPOSITHOCTEH.

- Onepanyu HaJ COOBITUSAMU: IIEpeceueHre, 00bEAMHEHNE, JOIIOJIHEHUE, Pa3HOCTh, UMILTUKaLUsA. OCHOBHbBIE
CBOMCTBA OTepanuii HaJ COOBITUSIMH. AJreOpa U curMa-anreopa coObITHI, COOBITHE KaK U3MEPUMOE
(mabnromaemMoe) MHOXKECTBO. AKCHOMaTudeckoe onpenenenne BeposstHoctu A.H. Kommoropoga.
BeposiTHOCTHOE TPOCTPAHCTBO, MPUMEPHI BEPOATHOCTHBIX POCTPAHCTB. CIEACTBUS U3 AaKCUOM:
HENPEPBIBHOCTh BEPOATHOCTHOIN MEPBI, CBONCTBA BEPOSTHOCTH /JIs1 OOBEAUHEHUSI HECOBMECTHBIX U
COBMECTHBIX COOBITHH, a TAKXKE JUIsl OOBEAMHEHHUSI COOBITHI, 00pa3YIOIIHMX TOJHYIO TPYIIITY.

- YcioBHas BepOSITHOCTh cOOBITHS. COOBITHS HE3aBUCUMBIE MTOTIAPHO U B COBOKYMTHOCTH. DPOPMYIIBI
YMHOXKECHUS BEPOATHOCTEN, IIOJIHOM BEpOATHOCTH U balieca. IIpumeps! BEIUKMCIIEHNS BEPOATHOCTEN CIIOKHBIX
COOBITHIA.

Onucanuie cxemMbl HE3aBUCUMBIX MOBTOPHBIX UCIBITAHUH C IByMS HCXOJIaMU: yCIIeX U Heyaaya. Berancnenue
BEPOSTHOCTEH HAOMIOIEHUS OMPEIEIEHHOTO YKCia YCIEIIHbIX UCTIBITaHUH ¢ moMolIbsio hopmyiisl beprymu.
[TpuGnnKeHHbIE BEIYMCIICHUS BEPOSITHOCTEH B CXeMe HEe3aBUCHMBIX TOBTOPHBIX HCIIBITAHUH C TOMOIIBIO
npenenbHbix TeopeM. Teopema Ilyaccona. JIokansHasg teopema Myaspa-Jlamnaca. MHTerpanbHas Teopema
Myagpa-Jlamnaca. CieicTBus U3 HHTETPAIBHON TEOPEMBbI 00 OTHOCUTEIIBHON YaCTOTE CIIyYaiiHOTO COOBITHS U
BEPOSTHOCTH HAOIOICHUS ONPEIEICHHOTO YHCia YCIEIIHbIX UCTIBITAHUH YncIa.

CiyyaiiHble BeJJMYMHBI H OCHOBBI MATEMAaTHYECKOM CTATHCTHKH
-MHTynTHBHOE MOHATHE CiTy4aiiHOW BennuuHbl. CaydaiiHas BeTMUMHA Kak u3Mepumast pyHKIus. 3aKoH
pacnpeeneHus Ci1y4aiHon BenuruHbl. OyHKIHS pacupeIesIeHUs] CIy4ailHON BEJIUYUHBI U €€ CBOWCTBA.
- OCHOBHBIE CITOCOOBI OMMMCAHUS PACTIPECICHUS JUCKPETHOW CIIyYaitHOM BeTMYMHBL. Tabnuia pactpeaeieHust
BeposTHocTel. Haxoxaenne GyHKIMU pacipeieieHusi U BEPOSTHOCTH MONaAaHNs B UHTEPBA JUCKPETHOM
clly4aiiHOH Benn4uHbl. OCHOBHBIE YUCIIOBBIE XapaKTEPUCTUKU: MaTEMaTHUECKOE 0XKHUIaHNE U TUCIIEPCHS,
MO/1a, HauaJbHbIE U LIEHTPaJIbHbIe MOMEHTHI. CozepKaTebHas HHTEPIPETalus YUCIOBBIX XapaKTEPUCTHUK,
BO3MOXKHas cpepa nmpumeHeHus. [locTaHOBKa U pelIeHne 3ajaul HaX0XKACHUS pacnpeaeneHus GyHKIuu oT
JTMCKPETHOM CIydaitHO# BeTMYuHbI. MoaenpoBaHue TUCKPETHOM CIIydYailHOM BEJTMYMHBI C 33JITaHHBIM
pacIpeneIeHUEM.
- buHOMUManbHOE, TUIIEPreOMETPUIECKOE U IIyaCCOHOBCKOE pacrpezeseHus. UUCnoBble XapaKTEPUCTUKU ITUX
pacnpeeneHuil.
- AGCOIIOTHO HETIPEPHIBHBIE CIy4ailHble BeNWYUHBI. [[IIOTHOCTE pacnpeneneHus BEpOsSTHOCTEH U ee CBOMCTBA.
Haxoxxnenue ¢GyHKIMU pacupeeNeHUs U BEPOSITHOCTH MOMAAaHusl B MHTEPBal HENPEPHIBHOM Cly4yaiHOi
BeIN4HUHBI. OCHOBHBIE YHCIIOBBIE XaPAKTEPUCTUKHN: MATEMATUUECKOE 0XKMJIaHUE U TUCTIEPCHS, MOJIa U
KBaHTWJIb, HAUaJIbHbIC U [IEHTPAIbHbIE MOMEHTHI, KO (GUIIMEHT acCUMMETpuH U 3kciecc. [locranoBka u
pellleHre 3a7]aui HaX0XIeHUs pacrpesenieHus (yHKIUU OT HEMPEePBIBHOM CITydyaifHOM BETMUUHBI.
VYHuBepcanpHOE IpeoOpa3oBaHue CaydaiHOM BeWnYrHbI. MoaenupoBaHie HEMPEPbIBHON ClTyyailHOM
BEJINYUHBI C 33JaHHBIM 3aKOHOM PACIPEIEICHUS.
- PaBHOMEpHOE pacnpeneneHue, NoKa3aTeJIbHOE U HOPMAJIBHOE pacnpeaeneHus. YucaoBble XapaKTEPUCTUKN
3TUX PACTIPEIECICHUI.
BeposiTHOCTHast M cTaTUCTHYECKAst MOAEIH CIIy4ailHOTO SKcriepuMeHTa. OCHOBHBIE TUIIBI CTATUCTUYECKUX
Mmojeneit. ['enepanbHasi COBOKYITHOCTh, BRIOOPKA I OCHOBHBIE CIIOCOOBI OpraHU3aIMy BEIOOPKH. Pe3ynpTarh
HaOII0/IeHUH, TIIaHbl UCTIBITAHUN. [IOHSATHSI CTATUCTHKYU U CTaTUCTUYECKON OlleHKU. He3aBucumasi moBTOpHas
BBIOOPKA M €€ COBMECTHBIH 3aK0H pacmpeenenus. BeibopouHnoe nmpoctpanctBo. OyHKIUS MpaBaonogo0us.



BribopouHnoe pacnpenencHue. BapuanoHHBIN psi] ¥ TOPSAKOBBIC CTATHCTUKU. BBIOOpOYHBIC HavaIbHBIC U
LEHTpaJIbHbIE MOMEHTHI, SMIMpUYecKas (yHKIMS pacipeaeseH s 1 BBIOOpOYHast KBAHTUIIb, BBIOOPOYHBIE
KO3 PHUIIMEHTH aCHMMETPUU | dKcliecca. Haxoxkaenne BBIOOPOUYHBIX XapaKTEPUCTUK 10 TPYIITUPOBAHHON
BBIOOpKE (110 MHTEPBAIBHBIM JIAaHHBIM ), paCIIpEICIICHIE TPYIIMPOBAHHON BEIOOpKH. ['ICTOrpamMma u ApyrHe
HeTapaMeTPHUECKUE OIICHKH IIOTHOCTH PacTpe/IeICHUs CITyYaifHON BeJTMUUHBI, IIOJIUTOH YacTOT.

HUToOrosoe KOHTpPOJILHOE MepPONIPUATHE
Lenb paboThI: KOMIUIEKCHAs! IPOBEPKA 3HAHUN U YMEHHIA, CBSI3aHHBIX C BBIYUCICHUEM BEPOSATHOCTEH,
aHaAJIN30M paclpeAeseHUH ClTy4yallHbIX BEJIMYMH U CTATUCTUUECKUX JAHHBIX.
TeMarnka NpakTUYECKUX 3aJaHUHN
1. I[IpencraBieHue CIOKHBIX COOBITUI Yepe3 AIeMEHTapHbIE C UCIIOJIb30BAHNUEM ONepanuil Ha/l COOBITHSIMH.
2. Knaccuueckoe onpezienieHue BEpOsTHOCTEH 0€3 HCIIONh30BaHMS M C UCIIOJIb30BAHUEM AJIEMEHTOB
KOMOWHATOPHKHU.
. 'eomeTpuueckoe onpeieeHne BEPOSITHOCTEN.
. Beluucnenue ycioBHBIX BEPOSITHOCTEN.
. [Ipumenenue GopMyIT CIIOKESHUS TSI HECOBMECTHBIX M COBMECTHBIX COOBITHH.
. Ilpumenenne GopmMys yMHOKEHHS BEPOSATHOCTEH sl HE3aBUCHMBIX U 3aBUCHMBIX COOBITHIA.
. ®opMyIIbl TOJTHOM BEpOSATHOCTH U baiieca.
. [Ipumenenue popmyiel beprymnu. HaxoxxneHne HauBepOsSTHEHUIIETO YUCIa COOBITHA.
. IIpuMeHeHne 10KanbHOM U MHTETrpaabHOM TeopeM Myaspa-Jlamnaca.
10. [Ipumenenue Teopemsl [lyaccona B cxeme peIkKux COOBITHH.
11. HaxoxaeHue 3akoHa pacnpeeieHus TUCKPETHOM ClTy4ailHON BETMYMHBI Ha OCHOBE COJIEPKATEIbHOU
MTOCTAHOBKH 3aJa4H.
12. Beiuucienne MaTeMaTHIeCKOTO OKUAAHUS, TUCTICPCHUU, MOJIbI, MEIUAHbI, (PYHKIIUN pacTpeeTICHUS H
BEPOSITHOCTEH 110 TaONHIIe pacTpe/ielieH!s] BEpOATHOCTEH. Perenne oOpaTHBIX 3a/1a4.
13. Haxoxxnenue pacnpeneneHus QyHKIIUU OT TUCKPETHOHN CIydyallHOUN BEJIMYUHEI.
14. TlpuMeHeHue U3BECTHBIX AUCKPETHBIX pacrpeeeHuii: OMHOMHUAIBHOTO, ITyaCCOHOBCKOTO U
TUIEPreOMEeTPUUECKOTO.
15. Boluucienne MaTeMaTH4eCKOTO OKUIaHUs, TUCTIEPCUH, MOJIbI, MEIMaHbl, KBAHTHIIH, IJIOTHOCTH
pacripeneneHus, PyHKIIUU pacrpeeeHUs] U BEPOSITHOCTEH B ClTydae HEMPEPhIBHOM CITy4yaltHOM BEJIMUWHBI.
Haxoxienne HopMupyro1ie KOHCTaHThI PACTIPEACICHHUS.
16. [IpumMeHeHre U3BECTHBIX HETPEPBIBHBIX paclpeieIeHU: HOPMaJIbHOTO0, PABHOMEPHOT'O M MOKA3aTeIbHOTO.
17. BoluncieHne YuCIIOBBIX XapaKTEPUCTHK M BEPOSITHOCTEH 10 TaOJIMIE pacTIpe/ie]IeHUs] BEPOSTHOCTEN
JBYMEPHOT'O JUCKPETHOTO BeKTOpa. Haxo1eHne YaCTHBIX U yCIIOBHBIX PacCIpeleICHUN.
18. IIpumeHeHre CBOMCTB YMCIOBBIX XapaKTEPUCTUK CITyUYalHBIX BEJIMUYUH U BEKTOPOB.
19. Beruncienne 4YucIOBBIX XapaKTEPUCTUK BBIOOPKH (HadadbHBIC U IICHTPAIBHBIE MOMEHTHI, CpPEIIHEE,
JHCTIepcusl ¥ HECMEILEHHas! OLl€HKa JUCIIEPCUH, MOJia, ME€IMaHa, KBaHTUJIb, KBapTHJIb). Beruncnenue
SMIUPUYECKON PYHKIMH pacipeiesieHus
20. MHTepnpeTalysi 1 NOCTPOEHUE TUCTOTPAMM YaCTOT U OTHOCUTEIBHBIX YAaCTOT, UX Ha3HAUYEHHUE.
21. Haxo/1eHH€e TOYEUHBIX OLIEHOK 110 METOJaM MOMEHTOB.
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6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. [llumanoBckmii B. A.MatemaTuka. COOpHUK 3a/1a4.ydeOHOE TTOCOOME /IS CTYACHTOB, 00YYaIOIIUXCS IO
€CTECTBEHHO-HAyYHBIM HaIIPaBJICHUAM OATr0TOBKH OakanaBpoB Y. 1/B. A. IllumanoBckuii ; M-Bo Hayku u
BbIcHI. oOpa3oBanus PD, [lepm. roc. Hat. uccnen. yH-T.-Ilepmp: IITTTHNUY,2022, ISBN 978-5-7944-3813-0.-189
https://elis.psu.ru/node/643045

2. Kpemep, H. I1I. Teopust BeposSsTHOCTEW U MaTeMaTuyecKasi CTATUCTHKA | YUeOHUK U MPAKTUKYM JUIs BY30B /
H. III. Kpemep. — 5-e uzn., nepepad. u gon. — Mocksa : M3narensctBo KOpaiit, 2021. — 538 c. — (Briciee
obpazoBanmne). — ISBN 978-5-534-10004-4. — TekcT : anexktpoHHbIH // OOpazoBarenbHas miatdopma FOpait
[caiiT]. https://www.urait.ru/bcode/475438

3. I'ycak, A. A. OCHOBBI BBICIIEH MaTeMaTHKH : TocoOue sl cTy1eHTOB By30B / A. A. I'ycak, E. A. Bpuuunkosa.
— Mumnck : TerpaCucremc, 2012. — 205 ¢. — ISBN 978-985-536-274-7. — TekcT : 31eKTPOHHBIH //
DnexTponHO-0nbMuoreuHas cucrema [PR BOOKS : [caiit]. http://www.iprbookshop.ru/28166

4. bamokuna JI. A.Teopust BepoATHOCTEN U 3JIEMEHTHl MaTEMaTHYECKON CTaTUCTUKU.yuyeOHOe Tocodue 1is
CTYJEHTOB HEMaTeMaTHUeCKUX (aKyJIbTETOB, U3yUaroUX AUCUUILINHBL «MatemaTuka» u «Teopus
BEPOSITHOCTEH U MaTeMaTH4ecKoi cratuctukm» : [B 2 4.] Y. 1/JI. A. bamokuna, H. B. XKekuna ; M-Bo Hayku u
BbIcIL. oOpa3oBanust PD, [lepm. roc. Hau. uccnen. yH-1.-Ilepmb: IITHNUY,2021, ISBN 978-5-7944-3602-0.-160
https://elis.psu.ru/node/642341

5. OmenkoBa H. B.,Crapoctuna JI. C. Matematuka. [Ipaktrkym:ydeOHOE TOCOOHUE IS CTYACHTOB
reorpaduyeckoro u 6uosorunyeckoro (hakyapTeTOB, H3ydawmux Kypc «Maremarukan/H. B. Omenkosa, JI. C.
Crapoctuna.-Ilepms:II'HNY,2021, ISBN 978-5-7944-3737-9.-261.-bubauorp.: c. 260
https://elis.psu.ru/node/642782

JdonojHuTEILHAN:

1. ITonockoB U. E. Teopust BepOATHOCTEN:KYPC JICKIIUH : ydeOHOE OCOOHE ISl CTYACHTOB, 00YYaIOMUXCs 10
cnenuanbHocTy "KomnbroTepHas 6€301MacHOCTh" U M0 HaIpaBJIEHUIO OJArOTOBKY OakanaBpoB "MexaHuka u
matematuueckoe moaenuposanue’/U. E. [Tonockos.-Ilepmb,2014, ISBN 978-5-7944-2466-9.-1.
http://k.psu.ru/library/node/309211

2. UnnuBuayanbHbIe 3a1aHus 10 BeIcIIel MatemaTuke. Yacts 2. KommiekcHsie uncia. Heonpenenenusie u
ornpezeneHHble HHTerpaibl. DyHKIIMN HECKOJIbKUX nepeMeHHbIX. OObIKHOBEHHBIE MU (epeHInalbHbIe
ypaBHeHus : yueObnoe mocodue / A. I1. Ps6ymko, B. B. bapxaros, B. B. [lepxxagen, 1. E. FOpyTs ; mon
penakuueit A. I1. PaOymko. — Munck : Beimmitiras mkona, 2014, — 397 ¢. — ISBN 978-985-06-2466-6. —
Texkcer : anextpoHnHslii // Hudposoit oOpazoBatenbHblil pecypc IPR SMART : [caiiT].
http://www.iprbookshop.ru/35481

3. UnnuBuayaipHbIC 3aaHUs 10 BhIciel MaTeMartrke. YacTs 1. JIuHelinas u BekTopHas anreopa.
Ananutudeckas reometpust. Juddepennmanbroe ncuucinenne GyHKIUNH 0THON TEPEMEHHOH ;| yueOHoe
nocobue / A. I1. Pa6ymko, B. B. bapxaros, B. B. /lepxkagen, U. E. IOpyTs ; mox pegakuueit A. I1. PsaOymko. —
Mumnck : Bemmiimas mkona, 2013. — 304 ¢. — ISBN 978-985-06-2221-1. — TekcT : 251eKTpOHHBII //
udposoii oOpazosarenbHblil pecypc IPR SMART : [caiit]. http://www.iprbookshop.ru/20266



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.psu.ru/elektronnye-resursy-dlya-psu Onexrponnsie pecypesl s [ITHUY
http://www.mathnet.ru O6mepoccuiickuii MaTeMaTHYECKHI TOPTa
http://www.mathprofi.ru/ Briciias maTemaTtuka - mpocTo ¥ J0CTYIHO!
http://www.psu.ru/elektronnye-resursy-dlya-psu Onexrponnsie pecypes s [ITHUY
http://www.mathnet.ru/ Ob6mepoccuiickuii MaTeMaTHIEeCKUI TTOpTal
http://window.edu.ru/ Enunoe okHO ocTyma k oOpa3oBaTeIbHBIM pecypcam
http://www.psu.ru/elektronnye-resursy-dlya-psu Onexrponnsie pecypest s [ITHUY
http://www.mathnet.ru O6mepoccuiickuii MaTeMaTHIECKHUI OPTaT
http://www.psu.ru/elektronnye-resursy-dlya-psu Dnexrponnsie pecypceol ais [ITHUY
http://www.mathnet.ru O6mepoccuiickuii MaTeMaTHIECKHI MOPTaT

10. Ilepeyenb HHGOPMAITMOHHBIX TEXHOJIOTHH, NCIOJIb3YeMbIX MPH OCYIIeCTBJIEHUH

00pa3oBaTeJIbHOI0 MpoIecca MO JMCUUILIHHE

OO0pa3oBarenbHbIi mpolece o AucuuIuinHe MareMaTHKa MpeanosaracT HCHoIb30BAHUE CIIEYIOIIEro
IIPOrpaMMHOTr0 00ecrieueHus] U MHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:
- JIOCTyM B pexuMe on-line B DiekTpoHHYI0 0Mbauoreunyto cucremy (3bC);
- IOCTYTI B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEILHON CPEy YHUBEPCUTETA.
Heob6xoaumoe nuiieH3noHHOE U (WIM) CBOOOIHO pacpOCTpaHsIEMOE MPOTPaMMHOE 00eCTIeueHUE:
- IPUJIOKEHHE TIO3BOJISTIONIEE TPOCMATPUBATh U BOCIIPOM3BOANTH MeauakoHTeHT PDF-daiinoB «Adobe Acrobat
Reader DCy;
- IporpaMma IpocMOTpa MHTEpHET KOHTeHTa (Opay3ep)
- opucHbIi naket npunoxxenuit «LibreOfficey.
Crnenuanu3upoBaHHOE IIPOrpaMMHOE obecrieueHue He TpedyeTcs.

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aJaHH TT0 JUCIUIUIMHE PEKOMEHIYETCS HCTIOIh30BaHNE
MaTepuasoB, pa3MeIeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHNUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U MIPOBEICHUU 3aHATUI B pEXKUME OHJIAH MOTYT
MCTIOJIb30BATHCS:

cuctema BHuIeoKoH(epeHIICBs3H Ha ocHOBE Tuiatopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiep>kuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTEPUAIIOB U MPE3CHTALINH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPSEMbIC 3a1aHMUs,
3a7laHusl U1l COBMECTHOM palbOThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEeXHUYECKOI 0a3bl, HEOOXO0AMMOI JJIf1 OCYIIEeCTBICHUSA
00pa30BaTeJbHOIO MPOLECcCa M0 JUCUUILIHHE

JIjig TeKUUMOHHBIX 3aHATUN TpeOyeTcs ay IMTOpusl, OCHAIICHHAs [TPE3EHTAlIMOHHON TEXHUKOU (IIPOEKTOp, IKPaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IIPOTPAMMHBIM 00€CTIeYeHHEM, MEJIOBOH (1) WM MapKepHOI
JOCKOH.

Jlig mpoBeIeHUs MPAKTUYECKUX 3aHATHH - ay TUTOPHS, OCHAIIEHHAsl IPE3EHTALlMOHHON TEXHUKOH (TIPOEKTOp,
9KpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOrPaMMHBIM 00€CIIeUeHUEM, MEJIOBOH (1) HITH MapKEPHOM
JOCKOH.

JUist TpynnoOBbIX (MHIMBHIYaJIbHBIX) KOHCYJIBTAMN - 2y IMTOPHS, OCHAIEHHAs! TPE3eHTAMOHHON TEXHUKON
(mpoekTop, 3KpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IPOTrPaMMHBIM 00€CIIeYeHUEM, MEIOBOM (1) niu
MapKepPHOU JOCKOM.

Jist mpoBeIeHHsI TEKYILETO KOHTPOJIA - ay TUTOPHS, OCHAILEHHAst MEJIOBOM (M) MJIM MapKEPHOM TOCKOIA.



CamocrodrenbHas paboTa CTyJI€HTOB: ayJUTOPUs, OCHAILICHHAs KOMIIbIOTEPHON TEXHUKOH ¢ BO3MOKHOCTBIO
MOJKIIOUEHUs K ceTu «VHTepHeT», ¢ 00ecneueHHBIM 10CTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIIOHHO-
o0Opa3oBaTenbHYyI0 cpeay YHUBepcuTeTa, noMmenenus Hayunoit oubnuorexu [ITHUY.

[Tomemenust nayunoi 6uomuorexku [ITHUY mist oGecniederHust caMoCTOSITEIbHON PaboThl 00yYarOIINXCS:

1. Hayuno-Oubnuorpaguueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHaibHbIMU KOMIIBIOTEPA C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHalbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, KopI.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU NIUTEPaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaabHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

6. UutanbHbIi 3a1 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBan 6 mepcoHaIbHBIMU
KOMIIbIOTEPAMH C JOCTYIIOM K JIOKaJIbHOM U INT00AIBHOM KOMIIBIOTEPHBIM CETSM.

Bce koMInbroTephl, yCTaHOBJIEHHBIE B TOMEUIEHUAX HAyUYHOU OMOJINOTEKH, OCHAILEHBI CIICAYIOIINM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparnmmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-nipaBoBast cucrema «Koncynprantlnocy»



DoHIbI OLIEHOYHBIX CPEACTB VISl ATTECTAIUU MO AUCIUILIHHE
MartemaTuka

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILINHE Ui GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEeMATHYECKUX U €CTECTBEHHBIX HAYK

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.2 3HATD: ocHOBHBIE IOHATHS, HeynosiierBopureJ

[Ipumensier 3HaHUS B
00J1acTH MaTeMaTHUKH B
o0BbeMeE, HEOOXOTUMOM
JUTSI BIIAJICHHST
MaTeMaTHYEeCKUM
anmapaTroMm B
npodecCHOHATBLHOMI
cdepe st 00paboTKU U
aHaJM3a JTaHHBIX
HaOMOACHUI

(bopMyJIbl U yTBEPKACHUS
JMHENHON anreOpsl,
AQHAJIMTUYECKON r€OMETPUH U
MaTE€MaTUYECKOI0 aHaJIN3a B
Y4aCTH, KaCaroLIEeHcs TEOPUU
IIPEEIIOB U IIPOU3BOJHBIX.
YMETb: pemarts 3a1a4yu 1o
JTUHEWHOU anredpe,
AHAIUTUYECKOU F€OMETPUU U
MaTEMaTHYECKOMY aHAJIU3Y B
Y4acTH, KaCaroLENCs TEOPUH
IIPEJIEIOB U IPOU3BOIHBIX;
KOHTPOJINPOBATh NTPaBUIIBHOCTh
BBIYMCIICHHU; CAMOCTOSATEIBHO
npuoOpeTaTh HOBbIE 3HAHMSL.
BJIAJJIETD: ocHOBHBIMU
IpUEMaMU U METOJaMH pPEIICHUS
OCHOBHBIX 3a]1a4 110 JTUHEHHOMN
anreOpe, aHATUTUYECKOM
TE€OMETPUH U MAaTEMaTHUECKOMY
aHaJIN3Y B 4aCTH, Kacarolencs
TEOPUHU NIPEIENIOB U
IIPOU3BOJHBIX.

He 3HaeT 0OCHOBHBIE IOHATHS U YTBEPKICHUS
JMHEWHOH anreOphl, aHATUTHYECKOW TEOMETPUH
Y MaT€MaTUYECKOro aHalin3a B YacCTH,
KacaroUIeNcsl TEOPUH MPEAEIIOB U
IIPOU3BOHBIX.
He ymeer npon3BoauTh MaTeMaTH4eCKue
pacyeTsl B CTaHJAPTHBIX IIOCTAHOBKAX,
JaBaTh COACPKATEIBHY UHTEPIPETALUIO
pe3yJIbTaTOB BBIYUCIICHU,
KOHTPOJIMPOBATh NPaBUIBHOCTH BBIUMCIICHUH.
JIeMOHCTPHUPYET OTCYTCTBUE HABBIKOB
TEOPETUYECKOr0 U CTATUCTUYECKOr0 aHaJIn3a
MaTeMaTHYECKUX MOJCIICH.
YnoBj1eTBOPUTEIbH
OOu1re, HO HE CTPYKTYPHUPOBAHHBIC 3HAHUS
OCHOBHBIX TMOHSATHH JIMHEHHOHN anredpsl,
AHAJINTUYECKON T'€OMETPUU U MAaTEMATUYECKOTO
aHaJM3a B YaCTH, KAaCarOIIENUCs TEOPUH
MPEAEIIOB U TPOU3BOAHBIX.
JleMOHCTpUpYET YaCTUYHO C(HOPMUPOBAHHOE
YMEHHE MTPOU3BOJUTh MATEMAaTUYECKHUE PACUETH]
B CTaHJAPTHBIX IOCTAHOBKAX, 1aBATh
COJIEpPKATEIBHYIO UHTEPIIPETALIUIO PE3YIbTaTOB
BbIUKCIICHH. MIMeeT npencraBienue o
TEOPETUYECKOM AHAIIN3E MATEMATUYECKUX
MOZIeJIEM I MaT€MaTUYECKOM aHaJIN3€ JaHHBIX.
@parmMeHTapHOE IPUMEHEHUE HABBIKOB
JTMHEWHOU anreOpbl, aHAIUTHYECKOW T€OMETPHH
Y MaTEMAaTUYECKOT0 aHAJIN3a B 4aCTH,
KaCarolLIenCcsl TCOPUHU IIPEACIIOB U
MIPOU3BOHBIX.

Xopomuro
CdopmupoBaHHbIe, HO COJIEpKAIIHE OTACIbHBIC
poOeIIbl 3HAHUSI OCHOBHBIX TOHSITHIA




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
JTMHEWHOU anreOphl, aHAIUTHYECKON T€OMETPHH
Y MaTEMAaTUYECKOTO aHAJIU3a B 4aCTH,
KacCarolLIenCcsl TCOPUHU MIPEACIIOB U
MPOU3BOAHBIX. B 11e10M ycnenissle, HO
coJiep>Kalire OTAeIbHbIe TPOOETbl YMEHHS
MIPOU3BOAUTH MATEMATUUECKHE PACUETHI B
CTaHAAPTHBIX IOCTAaHOBKAX, JaBaTh
COJZIEpPKATENIBHYIO HHTEPIIPETALIUIO PE3YIbTaTOB
BBIYMCIICHUI. Y MEET KOHTPOJUPOBATH
IIPaBUJILHOCTh BBIYHUCICHNUN; CAMOCTOSTEIBHO
proOpeTaTh HOBbIE 3HaHUS. Brnaneer
OCHOBHBIM ITOHSATUHHBIM aIlllapaToOM JIMHEHHON
anreOpbl, aHAIUTHYECKON T€OMETPUH U
MaTEMaTHYECKOI0 aHaJIn3a B YacTH,
KacCarolIenCcsl TCOPUHU NIPEACIIOB U
IIPOU3BOAHBIX. B 1ienom ycremHxoe, HO
coJieprkaliee OTAeIbHbIe TPOOebl IPUMEHEHHE
HAaBBIKOB TEOPETUYECKOT0 aHAJIN3a
MaTeMaTHUYECKUX MOJEIIEH.

OTtim4yHoO
CdhopmupoBaHHbIE CUCTEMAaTHUECKUE 3HAHUS
OCHOBHBIX TIOHSTHH JIMHEWHON anreOpsl,
AHAJIMTUYECKON r€OMETPUN U MAaTEMaTHYECKOTO
aHaJIM3a B YaCTH, KACAIOILEHCS TEOPUH
npeiesoB U mpou3BoaHbIX. ChopMupoBaHHOE
yMEHHE NPOU3BOJIUTh MaTeMaTUYECKUE
pacueTsl B CTaHAapTHBIX IOCTAaHOBKAX, JaBaTh
COJIEpPKATEIBHYIO UHTEPIIPETALIUIO PE3YIbTaTOB
BBIYHCIICHUM, KOHTPOJIMPOBATh IPaBUIBHOCTh
BBIUMCIICHUI; CAMOCTOATEIBHO IPHOOPETATH
HOBBIE 3HAHUS.

YcnenHoe U CUCTEMaTUIECKOE IIPUMEHEHHE
HAaBBIKOB TEOPETUYECKOI0 aHAIN3a
MaTEMaTHYECKUX MOJEIIEH.

OIIK.1.2

[TpuMeHsieT 3HaHUS B
0071aCTH MAaTEMATUKU B
00BeMe, He0OXOUMOM
JUUISL BJIaICHUS
MAaTEMAaTUYCCKUM
anmapaToM B
npodecCuoHAIbLHON
cdepe st 00paboTKH U

S3HATD: ocHOBHEBIE TOHATHS,
(bOpMYJIIBI U YTBEPIKICHHS
MaTeMaTH4YeCKOro aHajli3a B
4acTH, Kacaroulencs TeOprun
UHTETpajioB, PYHKIHHA
HECKOJBKHUX MEPEMEHHBIX U

Qg QepeHIraIbHbIX YpaBHEHUH.

YMETb: pewmars 3anauun
MaTeMaTUYECKOMY aHAJIU3y B

HeynosierBopureJ
He 3HaeT ocHOBHBIC IOHATHUS U YTBEPKICHUS
MaTEeMaTHYECKOT0 aHallu3a B YacTH,
Kacaroleicsi TEOPUH UHTErpaioB, QyHKIUN
HECKOJIbKUX MEPEMEHHBIX U
muddepeHnnanbHbIX YpaBHEHUH.
He ymeer npou3BoauTh MaTeMaTH4eCcKHe
PpaCUCThI B CTAHAAPTHLIX IOCTAHOBKAX,
JaBaTh COACPKATCIHHYIO HHTEPIPETAIUIO




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

aHAJIN3a TaHHBIX
HaAOJIFOIEHUI

Y4acTH, Kacalollehcs: TeOpUu
UHTETPaJIOB, PYHKIIHI
HECKOJIbKMX NEPEMEHHBIX U
nudepeHIabHBIX YPaBHCHHUI,
KOHTPOJIMPOBATH MPABUIBHOCTH
BBIYHCJICHHIA;, CAMOCTOSTEIIEHO
PHOOpETaTh HOBBIC 3HAHMSI.
BJIAJJIETD: ocHOBHBIMU
pUEeMaMH U METOJIaMH PEIICHHUS
OCHOBHBIX 33]1a4 T10
MaTEeMaTHYECKOMY aHAIH3Y B
4acTH, Kacarouleicst Teopuun
UHTETPaNIOB, PYHKIIHIA
HECKOJIbKMX MEPEMEHHBIX U
nuddepeHInanbHBIX YpaBHEHUH.

HeynosierBopureJ
pe3yJIbTaTOB BBIYUCIICHU,
KOHTPOJIUPOBATh MPABUIbHOCTh BBIUUCICHUN.
JIeMOHCTpUPYET OTCYTCTBUE HABBIKOB
TEOPETUYECKOTO U CTATUCTUYECKOTO aHaJIN3a
MaTeMaTHYECKUX MOJIENIEH.

Y10BJ1€TBOPUTEIbH
OO61ue, HO HE CTPYKTYPHUPOBAHHBIC 3HAHUS
OCHOBHBIX TMOHSATUN MaTeMaTUYECKOTO aHaIN3a
B YaCTH, KaCaloIIEHCs TEOPUH UHTETPAJIOB,
GyHKIUI HECKOJIBKUX MEPEMEHHBIX U
mudepeHnnanbHbIX YpaBHEHUH.
JleMOHCTpUpYyET YacTUYHO CPOPMUPOBAHHOE
YMEHHE IMPOU3BOIUTH MATEMATHUECKUAE PACUCTHI
B CTaH/IAPTHBIX MIOCTAaHOBKAX, 1aBaTh
CoJIepKaTeIbHYI0 HHTEPIIPETAIIUIO PE3YIbTaTOB
BbIUKCIICHHI. FIMeeT npencrasieHue o
TEOPETUIECKOM aHAIHM3E MATEMaTHIECKIX
MOJIeTIell 1 MaTeMaTHYECKOM aHallu3e JaHHbBIX.
@OparMeHTapHOE MPUMEHEHHE HABBIKOB
MaTEeMaTHYECKOT0 aHallu3a B YacTH,
Kacarolleicst TEOPUH UHTErpaioB, QyHKIUN
HECKOJIbKUX MEPEMEHHBIX U
mudepeHnanbHbIX YpaBHEHUH.

Xopouo
CcdopMupoBaHHbIe, HO COJIEpXKAILUE OTAEIbHbIE
poOesbl 3HaHUS OCHOBHBIX TOHATHI
MaTEeMaTUYECKOro aHaJIN3a B 4acTH,
Kacarollencst TEOPUH UHTErpaioB, QyHKIUN
HECKOJIbKUX MEPEMEHHBIX U
muddepeHnnanbHbIX ypaBHeHUH. B mienmom
YCIHEIIHbIE, HO COiepKaIllUe OTEIIbHbBIE
IpOOEIIbl YMEHUS IPOU3BOAUTD
MaTeMaTHYECKUE pacueThl B CTAHAAPTHBIX
IIOCTAaHOBKAX, 1aBaTh COJAEPKATEIBbHYIO
MHTEPIIPETALMIO PE3YJIHTATOB BBIUMCIICHUN.
YMeeT KOHTPOIUPOBaTh MPAaBUILHOCTD
BBIUMCIICHUI; CAMOCTOATENBHO IPHOOPETATh
HOBbIE 3HaHUs. Brageer oCHOBHBIM
MOHATUIHBIM aNapaToM MaTeMaTHYECKOro
aHaJM3a B 4YaCTH, Kacarolleiics Teopuu
UHTETpasioB, GYHKINI HECKOIbKUX
MIEPEMEHHBIX U AU PepeHnanbHbIX




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
ypaBHeHUH. B nenom ycremHoe, HO
coJieprKaliee OTaAeIbHbIe TPOOebl MPUMEHEHHE
HABBIKOB TEOPETUYECKOTO aHATIN3a
MaTeMaTHYECKUX MOJIENIEH.

Otim4yHo
CdopmupoBaHHBIE CUCTEMATUYECKUE 3HAHUS
OCHOBHBIX TMOHSATHUN MaTeMaTUYECKOTO aHaIN3a
B YaCTH, KaCaIOIIEHCs TEOPUH UHTETPATIOB,
GyHKIUI HECKOJIBKUX MEPEMEHHBIX U
mudepeHnanbHbIX YpaBHEHUH.
CdopmupoBaHHOE yMEHHE IPOU3BOIUTD
MaTeMaTHYeCKHUEe PacyeThl B CTAHIAPTHBIX
MMOCTAaHOBKAX, 1aBaTh COJIEPYKATEIIbHYIO
WHTEPIIPETAIMIO PE3yJIbTATOB BEIUYNCIICHHT,
KOHTPOJIMPOBATH MPABUIBHOCTh BEIYUCIICHU;
CaMOCTOSITENILHO MPUOOPETATh HOBBIC 3HAHUSI.
YcnenHoe u cucTeMaTHIecKoe MPUMEHEHUE
HABBIKOB TEOPETUYECKOTO aHATN3a
MaTeMaTUYECKUX MOJEIIEH.

OIIK.1.2

[TpuMeHsieT 3HaHUS B
00J1aCTH MaTEMAaTHKH B
00BeMe, HEOOXOIUMOM
JUUIS BIIaJICHUS
MaTeMaTHYECKUM
armapaToM B
poQeCCHOHAIBHON
cdepe st 00paboTKH U
aHajn3a JaHHBIX
HaOIIOAEHU

3HATD: ocHOBHBIC TOHATHUS U
YTBEPKJICHHS TEOPUHU
BEPOATHOCTEN M MaTeMaTHYECKOU
CTaTUCTHKH.

YMETb: npous3BoauTh
BEPOSITHOCTHO-CTATUCTUICCKUE
pacyeTsl B CTaHIAPTHBIX
IMOCTaHOBKAaX, J1aBaTh
COJIepKaTEIbHYIO
MHTEPIPETALMIO PE3YJIHTATOB
BBIYHMCIICHHUM, KOHTPOJIUPOBATH
MPaBUILHOCTH BBIUMUCICHUH;
CaMOCTOSITENILHO MPUOOPETATh
HOBBIC 3HAHMA.

BJIAJIETD: ocHOBHBIM
MOHSATUHHBIM anmnapaToM TEOPHUH
BEPOATHOCTEN M MaTEeMaTUYECKOU
CTaTUCTHKH; HABEIKAMHU
TEOPETHUECKOTO aHaJIn3a
BEPOSITHOCTHO-CTATUCTUICCKUX
MOJIeNIeH; HaBBIKAMH
CTAaTUCTHYECKOTO aHaIn3a
JAHHBIX U BEPOSITHOCTHBIX
MOJICJICH C UCTIOIb30BAHUEM

HeynosiaerBopurei
He 3HaeT OCHOBHBIE IOHATHUS U YTBEPKICHUS
TEOPUH BEPOATHOCTEN U MaTEMAaTUYECKOU
craTucTuku. He ymeer npou3BoauTh
BEPOSTHOCTHO-CTaTUCTUYECKUE PACUETHI B
CTaHJIapPTHBIX TOCTAHOBKAX,
JlaBaTh COACPKATEIbHYIO HHTEPIPETALIUIO
pE3yJIbTaTOB BBIYUCIICHUH,
KOHTPOJIMPOBATh NPAaBUIBLHOCTD BBIYMCIICHHN.
JIeMOHCTpHUPYET OTCYTCTBUE HABBIKOB
TEOPETUYECKOr0 M CTATUCTUYECKOr0 aHAJIN3a
BEPOSATHOCTHO-CTaTUCTUYECKUX MOJIEIICH.

YnoBaerBopuTeabH
OO1ue, HO HE CTPYKTYPUPOBaHHbIE 3HAHUS
OCHOBHBIX MOHSATHI TEOPUU BEPOSITHOCTEH U
MAaTeMaTUYECKON CTaTUCTHUKHU.
JIeMOHCTpHpPYET YaCTHYHO COPMHUPOBAHHOE
YMEHHE NPOU3BONUTH BEPOATHOCTHO-
CTaTUCTUYECKUE PACUEThI B CTAaHJAPTHBIX
IIOCTAaHOBKAX,
JlaBaTh COAEPKATEIbHYI0 HHTEPIPETALIUIO
pe3yJibTaToB BhluncaeHuid. Mimeer
MPEACTABJICHUE O TEOPETUYECKOM aHAJIN3e




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
KOMITBIOTEPHBIX TEXHOJIOTHUH. YaoBi1eTBOPUTEIbH

BCPOATHOCTHO-CTATUCTUICCKUX Mozelei u
CTaTUCTUYCCKOM aHaJIN3€C JaHHBIX.
q)parMeHTapHoe IMPUMCHCHUC HABBIKOB
CTaTUCTHYCCKOI'O aHaJIN3a JAaHHBIX U
BCPOATHOCTHBIX Moneneﬁ C UCIIOJIb30BAHUECM
KOMIIBIOTCPHBIX TEXHOJIOTHH.

Xopomuo
CdopmupoBaHHbIe, HO COJIEpKaIIKe OTAEIbHbIE
MpoOeIbl 3HAHUSI OCHOBHBIX TOHSATHI Teopuu
BEPOSITHOCTEN M MATEMATUYECKON CTATUCTUKM.
B nenom ycnemnslie, HO coaeprkanme
OTJIeTIbHBIC MPOOEIIBl YMEHUS IPOU3BOIHUTH
BEPOATHOCTHO-CTATUCTUUYECKUE PACUETHI B
CTaHJIapTHBIX TOCTAaHOBKAX,

JIaBaTh COJECPIKATEIbHYIO NHTEPIPETALIUIO
pe3yJIbTaTOB BBIYMCIIEHUNA. Y MEET
KOHTPOJIUPOBAThH MPABUIBHOCTH BBIUMCICHUN;
CaMOCTOSITENILHO MMPUOOPETATh HOBBIC 3HAHUSI.
Biianeer 0CHOBHBIM MOHSATUHHBIM annapaToM
TEOPUHU BEPOSITHOCTEN U MATEMATUUYECKON
CTaTUCTUKHU. B 1ienom ycnemnoe, HO
coJieprkaliee OTAeIbHbIe TPOOebl IPUMEHEHHE
HAaBBIKOB TEOPETUYECKOr0 aHAJIN3a
BEPOSTHOCTHO-CTaTUCTUYECKUX MOJEIIEH 1
CTaTUCTHUYECKOI0 aHAJIN3a TAHHBIX U
BEPOATHOCTHBIX MOJIENIEH C UCIOJIb30BAHUEM
KOMIBIOTEPHBIX TEXHOJIOTHIA.

OT1iu4HO
CdopMupoBaHHbIE CHCTEMAaTHIECKUE 3HAHMS
OCHOBHBIX MOHSATHI TEOPUU BEPOSITHOCTEU U
MAaTeMaTUYECKON CTaTUCTHUKHU.
CdhopmupoBanHOE yMEHHE IPOU3BOIUTH
BEPOATHOCTHO-CTATUCTUYECKUE PACUETHI B
CTaHAAPTHBIX MOCTAHOBKAX,

JaBaTh COACPKATEIbHYIO HHTEPHPETALUIO
pe3yJIbTaTOB BIUUCICHUN,

KOHTPOJIUPOBATh MPABUIBHOCTb BBIUMUCICHUN;
CaMOCTOSITENILHO MPUOOPETATh HOBBIEC 3HAHUS.
VYcnenHoe u cucTeMaTH4ecKoe MPUMEHEHNE
HAaBBIKOB TEOPETUYECKOT0 aHAJIN3a
BEPOSTHOCTHO-CTaTUCTUYECKUX MOJEIIEH 1
CTaTUCTHUYECKOI0 aHAJIN3a TAHHBIX U
BEPOATHOCTHBIX MOJIENIEH C UCIOJIb30BAHUEM




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1ian4Ho
KOMITbIOTEPHBIX TEXHOJIOTHUH.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bupa MeponpusiTusi NPOMEKYTOYHOM aTTeCTANMH ¢ DK3aMEeH
Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanuu : OlLiEHKa M0 JUCHUIUIMHE B paMKax
MIPOMEXYTOYHOM aTTeCTAIlH OMpeesieTcs Ha OCHOBE 0a/ioB, HAaOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOIPUATHIX, TPOBOJAUMBIX B TEUCHHUE YUSOHOTO MEPHOA.
MaxkcuMajibHOe KOJIH4YecTBO 0ayioB : 100

KonBeprauusi 60a/uU10B B 0TMETKH

«o1iamyHo» - ot 81 no 100
«xopowo» - ot 61 o 80

«YyJ0OBJIETBOPUTEJIbHO» - 0T 44 10 60
«HEeYI0BJICTBOPUTEIbHO» / «He3a4TeHo» MeHee 44 Oaia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.1.2 Jluneitnas anreGpa 3HaHME JTUHEWHOHN anreOphl: ONpPeaeIUTENH

[IpumensieT 3HaHUA B 00JaCTH
MaTEMaTHUKH B 00bEME,
HEOOXOIMMOM JIJIs BIaJCHUS
MaTeMaTHYECKUM ammapaToM B
npodeccuoHansHOM chepe mmst
00pabOTKH M aHAIHM3a JaHHBIX
HaOIIOAECHUN

3amumaeMoe KOHTPOJIbHOE
MeponpusiTie

(BTOpOTO U TPEThEro NopsiaKa, MoHsaTue oo
OTIpeIeUTENAX 00Jiee BRICOKOTO TOPSIIKA,
CBOICTBA OMpECIUTENCH, Pa3I0KEHHUE
OTIPEICTTUTEISI TIO CTPOKE WIIH CTOJIOIY),
MaTpHIIb (ICHCTBUS C MATPHULIAMH,
oOpaTrHas MaTpuIla), CUCTEMbI TUHEHHBIX
anreOpandeckux ypaBHEHUH
(xmaccuduxammst CJIAY, pemenue CJIAY
metonamu ['aycca, Kpamepa, ¢ momoripto
00paTHOI MaTpHIlbl). Y MEHUE peliaTh
CTaHJAPTHBIEC 3a/1a49K JJMHEHHOU anreOphl.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.2

[TpumensieT 3HaHUS B 00JaCTH
MaTeMaTHKHU B 00beMe,
HEOOXOIUMOM IS BIIAJICHUS
MaTeMaTHYECKUM arapaToM B
npodeccuoHaIbHON cdepe ais
00paboTKHM M aHAIHM3a JaHHBIX
HaOMIOACHU I

AHanuTHuyeckas reoMeTpus
3ammumaeMoe KOHTPOJIbLHOE
MeponpusiTue

3HAaHHWE OCHOB aHAJIMTUYECKOU T€OMETPHH,
BKJTI0Yast BEKTOPHYIO anreOpy (JTMHEHHBIE
orepanuy HaJl BEKTOPaMH, CKAISIPHOE,
BEKTOPHOE U CMELIaHHOE ITPOU3BE/ICHHE
BEKTOPOB, UX OCHOBHBIE CBOWMCTBA, YCIOBHS
OpPTOTOHAJILHOCTH, KOJUIMHEAPHOCTHU U
KOMILJIAHAPHOCTH BEKTOPOB), TEOPHIO
IPSIMOM Ha TUIOCKOCTH (pa3iMYHbIE BUJIBI
YPaBHEHHUs NPSIMOM, B3aUMHOE
PaCIIOJIOKEHUE ABYX NPSIMBIX, YTOJI MEXKIY
IPSIMBIMU, PACCTOSIHUE OT TOYKH J10
IPSIMOI), TEOPUIO INIOCKOCTEN U NPSMBIX B
IPOCTPAHCTBE (pa3IMYHbIC BUJIbI
YPaBHEHUH IUIOCKOCTEN U MPSIMBIX B
IIPOCTPAHCTBE, B3AUMHOE PACIOJIOKEHUE
JIBYX IJIOCKOCTEH, IBYX MPAMBIX, IIPSIMOU U
IUIOCKOCTH, YTOJI MEXY IJIOCKOCTSIMU,
MEXIY IPSIMOM U INIOCKOCTBIO, pacCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH), TEOPHIO JIMHUH U
MIOBEPXHOCTEH BTOPOro MOpsiiKa (3JIIUIIC,
runepOoa, mapadosa, X KAHOHUYECKHE
ypaBHEHHsI, (OpMa U pacIOIOKEHUE HA
IUIOCKOCTH, KAHOHUYECKUE YPaBHCHUS
IIOBEPXHOCTEN BTOPOIO MOPSAIAKA U UX
reoMeTpUYEeCcKuil BUJ). Y MEHHUE peniarhb
CTaHJApTHBIC 33141 aHATUTUYECKON
TFE€OMETPHUH.

OIIK.1.2

[Tpumensiet 3HaHUA B 00JIaCTH
MaTeMaTHUKHU B 00beEME,
HEOOXOIMMOM TSI BIaJAEHUS
MaTeMaTHYECKHUM aIapaTtoM B
npodeccuoHaIbHON chepe 1is
00paboTKH M aHAIKM3a JaHHBIX
HaAOJIFOIEHUN

Bgenenue B MaTeMaTHYCCKHUIA
aHaInu3

3amumaeMoe KOHTPOJIbHOE
MeponpusaTHe

3HaHuEe OCHOB MaTeMaTHUYECKOro aHalln3a,
BKJTI0Yas mpeselt GyHKIUU (onpeaeeHue,
HOHATHE OECKOHEYHO MaJIbIX U OECKOHEUHO
OOJIBIINX BEJIWYHH, OCHOBHBIE TEOPEMBI O
npezenax, pacKpbITHE HEONpeaeIEHHOCTEH
Pa3IMYHBIX THIIOB), POU3BOIHYIO
¢byHKUMY (ompeeseHne, FreOMeTPUIeCKUn
¥ MEXaHWYECKHI CMBICIIBI, TPABHIIA U
dopmybl JudhepeHIMPOBaHUs, OCHOBHbIE
TeopeMbl 0 T dHepeHIupyeMbIX
(GYHKIMSX) ¥ IPUMEHEHUE STHX TTOHATHH K
ucCe0BaHUI0 QYHKIMI. YMEeHHe peniaTh
CTaHJapTHBIC 3a/1a4l MaTEMaTHYECKOTO
aHaJmM3a, CoJIeprKallre BHIYUCICHNE
NPE/IeIOB U PONU3BOIHBIX.




Komnerenuus Meponpusitue KonTposmpyemsie 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
OIIK.1.2 WToroBslii KOHTPOJIb 3HaHWE OCHOBHBIX MOHATUN U
[Ipumenser 3HaHUs B 001aCTH HNTorosoe KOHTPOJIbHOE YTBEPXKJACHUM TUHEHHON anreOpsl,
MaTEMaTUKH B 00beME, MeponpusiTue aHAJTMTUYECKOU T€OMETPHUH, TEOPUU
HEOOXOIUMOM JUIsl BIIQJCHHUS npeenoB u audepeHIHaIbHOTO
MaTeMaTU9CCKUM alllapaToM B ucyucieHus GQyHKIIUHA OJHOU IMEPEMEHHOM;
npodreccronanbHoi cdepe s yYMEHHE PeIaTh TUTIOBBIC 3a/1a4H;
00pabOTKH 1 aHAIU3a JaHHBIX BJIaJICHHE OCHOBHBIM MOHSITHHHBIM
HaOIIOACHU I ATNapaToM.

Crnenudukanuss MeponpuATHI TEKylIero KOHTPOJIA

JIuneiinas aare0dpa

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChl ay/INTOPHO padoThI

MakcumanbHbIA 0asl, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanuu: 20
[Tpoxoanoii 6amt: 9

Iloka3aTey OLIEHUBAHUSA

Baaasl

YMeeT uccnenoBarb CUCTEMbI ITMHEHHBIX YPABHEHUN HA COBMECTHOCTb, IPUMEHATH METOJ
["aycca i pemieHust CUCTEM JIMHEMHBIX anreOpanueckux ypaBHeHuil. KonTponupyer
[IPaBUIILHOCTb BBIYMCICHUN. [IMCBMEHHOE KOHTPOIIBHOE MEPOIIPUATHE, TECT HA test.psu.ru, €

MNoCJICAYIOIUM YCTHBIM IMOACHCHHUEM PCHICHU.

5

YMmeeT HaxouTh 00OpaTHYIO MaTpUILy, peliaTh MaTpu4Hble ypaBHeHUs. KonTponupyer
[IPaBUJILHOCTb BBIYMCICHUN. [IMCBMEHHOE KOHTPOIIBHOE MEPOIIPUATHE, TECT HA test.psu.ru, C

NMoCJICAYIOIUM YCTHBIM IMOACHCHHUEM PCHICHU .

VYMeeT BBIYHUCIATD OMPECACIIMTECIN PA3JIMYHBIX IMOPAAKOB. IIucemenHOE KOHTPOJIbHOC

MEpOIIPHUATHE, TECT HA test.psu.ru, ¢ MOCICAYIOIMUM YCTHBIM MOSICHEHUEM PEIITCHHUS.

YMeeT pemarts onpeaenéHHbIe CUCTEMbI JIMHEHHBIX alre0pandecKux ypaBHEHH METOIOM
Kpamepa. KonTponupyer npaBuiibHOCTh BbIUUCICHUH. [IMCbMEHHOE KOHTPOJIBHOE MEPONPHUSITHE,

TECT Ha test.psu.ru, ¢ HOCICAYIONIUM YCTHBIM NOSICHEHUEM PENICHUS.

YMeeT BBITTONHATH Oorcpanr HaJl MaTpulaMu. ITnceMenHOC KOHTPOJIbHOC MCPOIIPHUATUC, TCCT HA

test.psu.ru, ¢ IOCIEAYIOIIUM YCTHBIM ITIOSICHEHHUEM PCIICHHUS.

Ha KOHTpOJIBHBIX MEPOIPUATHUAX, IPOBOJAUMBIX B Ay IUTOPUAX, 3AIPEILAETCS MOJIb30BATHCS
JTH00BIMU TEXHUYECKUMU CPEJICTBAMU, KPOME HEMPOTrpaMMHUPYEMOI0 KalbKyJIATOpa.

Ha noBTOpHOM KOHTPOJILHOM MEPONPUATUU paboTa 00yJaroIerocs OleHUBACTCS C MOHUKEHUEM
oaJuia.

AHAJTUTHYECKAsA TeOMeTPHUs

[IponoIKUTENIBHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALNU: 2 Yyaca
YcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MakcumanbHBIA 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MMPOMEKYTOUHOM atTectanun: 30
[Ipoxonnoii 6amn: 13




Iloka3aTey OLEHUBAHUSA

Bajaasl

YMeeT BBIYHUCIIATH CKAISIPHOE, BEKTOPHOE M CMEIIAHHOE MTPOU3BE/ICHUE BEKTOPOB U MIPUMEHSATD
uX JUIs perienus 3aaad. [lucbkMeHHOE KOHTPOJIbHOE MEPONPUSITHE, TECT Ha test.psu.ru, ¢

MOCJICAYIOIIUM YCTHBIM IMOACHCHHUEM PCIICHUA.

6

YMeeTr NpuBOIUTH O0IIME YpaBHEHHE JIMHUU BTOPOTO MOPAIKA K KAHOHUYECKOMY BHUJLY.

IIncbMeHHOE KOHTPOJIBHOE MEPOIIPUATHE, TECT HA test.psu.ru, ¢ MOCIEAYIOIUM yCTHBIM
MOSICHEHUEM PELICHUS.

YMeeT 3anuchiBaTh ypaBHEHUS TNIOCKOCTH, TIPSIMOM HA TUIOCKOCTH U B IPOCTPAHCTBE JIS TFOO0TO
cnocoba ux 3aganus. [lucbMeHHOEe KOHTPOJIBLHOE MEPOIIPHUATHE, TECT Ha test.psu.ru, ¢

MOoCJICAYIOIIUM YCTHBIM IMOACHCHHUEM PCIICHUA.

VYMeeT ucciaenoBaTh B3aUMHOE PACIIOJIOKCHHUC MIPAMBIX Ha IJIIOCKOCTH, HJIOCKOCTGIZ, HpﬂMOﬁ )41
IIJIOCKOCTHU B IPOCTPAHCTBE; ONPCACIATE TOYKY, CAMMETPUYIHYIO OTHOCUTCIIEHO HpﬂMOfI NN
IUIOCKOCTH. IIncbMeHHoe KOHTPOJIBHOC MEPOIIPUATUC, TCCT HA test.psu.ru, C IMOCJICAYIOIUM

YCTHBIM HOAACHCHUCM PCIICHUA.

YMeer y3HaBaTh BUJ HEBBIPOKICHHBIX JIMHUHM U TTIOBEPXHOCTH BTOPOTO MOPSIKA MO MX
KAaHOHUYECKUM YPAaBHEHUSIM; COCTABIISITh KAHOHUYECKUE YPABHEHUS JIMHUKM BTOPOIO MOPSIKA MO
UX T€OMETPHUUECKOMY ONKcaHuI0. [IMcbMEHHOE KOHTPOJIbHOE MEPOIIPUSTUE, TECT Ha test.psu.ru, ¢

MOCJICAYIOIUM YCTHBIM IMOACHCHHUEM PCIICHUA.

YMeeT BBINOJIHATH JTUHEHHBIE ONepaliy HaJl BEKTOPaMU B TEOMETPUUYECKON U anredpandeckoi
¢dopmax. [TucbkMeHHOE KOHTPOJIBHOE MEPONPUSITHE, TECT HA test.psu.ru, ¢ HOCIEAYIOLUIUM YCTHBIM

MMOSICHCHHUEM PCUICHU.

Ha KOHTPOJIBHBIX MEPOIPUATHUAX, IPOBOJAUMBIX B Ay IUTOPUX, 3AIPEILAETCS MOJIb30BATHCA
JTH00BIMU TEXHUYECKUMU CPEJICTBAMU, KPOME HENPOTrPaMMHUPYEMOI0 KalbKyJIATOpa.

Ha noBTOpHOM KOHTPOJILHOM MEPONPUATUN PaboTa 00YYaroIIerocsi OLIEHUBAETCS C TIOHUKEHHEM
Oaa.

BBenenue B MaTeMaTHYECKNHA aHAJIN3

[IponoKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALNU: 2 Yaca
VYcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MaxkcuManbHbIN 0aJul, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 30
[Ipoxonnoii 6amn: 13

IToxa3zaTean oneHMBaHUA

Baaasl

YMeeT npuMeHsITh IPeIebl, MPOU3BOAHbIE U TU(hepeHIMAIBI sl UCCTeA0BaHUS QYHKIIUN
OAHOU nepeMeHHOM. [IucbMeHHOE KOHTPOJIBbHOE MEPOIIPUITHE, TECT HA test.psu.ru, C

MOCJICAYIOIUM YCTHBIM IMOACHCHHUEM PCIICHMA.

8

YMeeT BBIYUCIATH Npened PYHKIUH, BbIIETAS HEOMPEAeIEHHOCTH U UCTIONb3YSI IS UX
packpbITus anredpandeckue npeoodpaszoBanus. [[McCbMEHHOE KOHTPOJIBLHOE MEPOIIPUSITHE, TECT HA

test.psu.ru, ¢ IIOCIEAYIOINMUM YCTHBIM IIOSICHCHUEM PCIICHHUS.

YMeeT HaXOUTh MPOU3BOAHBIE U AU (epeHnanbl BBICIINX MOPAIKOB CIOKHBIX,
napaMeTpUYecKy M HeSBHO 3aJJaHHBIX (QyHKIHHA. [[MCbMEHHOE KOHTPOJIBHOE MEPONPHUSATHE, TECT

Ha test.psu.ru, ¢ IIOCJIEAYIOIINM YCTHBIM IIOSACHEHUEM PCIICHHUS.

YMmeer HaXOoIUuTb NPOU3BOAHLIC U I[I/I(b(l)epeHI_[I/IaHBI CJIOXKHBIX, ITAPpaAMCTPHUICCKU U HEABHO




3a7aHHbIX (yHKIUN. [IluChbMEHHOE KOHTPOJIEHOE MEPONPUSATHE, TECT Ha test.psu.ru, ¢

nocJICAYyIOIUM YCTHBIM IMOACHCHHUEM PCUHICHUS.

YMeeT BEIYHUCIATH npeen (YyHKIIMN, BBIACISS HEOTIPEACIEHHOCTH U UCTIONB3YS IS UX 4
PacCKpBITHS 3aMeuaTebHble npeenbl. [[ucbMeHHOe KOHTPOJIbHOE MEPOTIPUSITHE, TECT Ha

test.psu.ru, ¢ HOCIEAYIOLUIMM YCTHBIM ITOSICHEHUEM PELIECHHUS.

YMeeT BBIYUCIATE peaen (PyHKINHU, BRI HEONPEAEIEHHOCTH U UCTIONb3YS AJIS UX 2
packpbITus npasuiio Jlonurans. IIncbMeHHOE KOHTPOJIBHOE MEPONIPUATHUE, TECT Ha test.psu.ru, C

NoCJICAYIOIUM YCTHBIM IMOACHCHHUEM PCHICHUS.

Ha KOHTpOJIBHBIX MEPOINPUATHAX, TIPOBOJAUMBIX B Ay IUTOPHSIX, 3aIPEIIAETCS MTOIb30BATHCS 0
JHOOBIMHM TEXHUYECKUMU CPEICTBAMU, KPOME HEMPOTPAMMHUPYEMOI'0 KaJIbKYJIATOPA.

Ha noBTOpHOM KOHTPOJILHOM MEPONpPUATUU PaboTa 00yJaroIerocs OlleHUBACTCS C TOHUKEHUEM 0
oaJuia.

HUTorosblii KOHTPOJIb

[TpoaomKUTET HOCTD MTPOBEACHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChl ay/INTOPHO padoThI

MakcumanbHBIA 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanuu: 20
[Tpoxoanoii 6amt: 9

Iloka3aTesn oneHNBAHUS banasl

3HaeT OCHOBHBIE NOHATHS U yTBepKAeHU AU PepeHInanbHoro ucHucaeHus GyHKIMA OTHON 6
MIEPEMEHHOI; YMeeT pellaTh TUIIOBbIE 3a]]aul; BJIaJIc€T OCHOBHBIM IOHSATUITHBIM aIlllapaToM.

[TucbMeHHOE KOHTPOIBHOE MEPOIIPHSTHE, TECT Ha test.psu.ru, ¢ IOCIEIYIOUMM YCTHBIM
MOSICHEHUEM PEILEHUS.

3HaeT OCHOBHbBIE NMOHATHUS U YTBEPKJICHUS IMHEHHON anreOpbl; yMeeT peliaTh TUIIOBbIE 3a/]aul; 5
BJIAJICET OCHOBHBIM IOHATUIHBIM anmnaparoM. [IMcbMEHHOE KOHTPOIBHOE MEPOIIPUATHE, TECT HA

test.psu.ru, ¢ MOCIEAYIOIIKUM YCTHBIM MOSICHEHUEM PEIICHHUS.

3HaeT OCHOBHLIC ITOHATUS U YTBCPIKACHHUA aHAJTUTHYICCKOI reoMETpru; yMCCT pC€IIaTh TUIIOBBIC 5
3aJa4u; BJI1aJCCT OCHOBHBIM MMOHATUMHBIM arrapaTroMm. IIucemenHoOe KOHTPOJIBHOC MCPOIIPUATHUC,

TCCT Ha test.psu.m, C MOCJICAYOIIHUM YCTHBIM TOACHCHUCM PCLICHU.

3HaeT OCHOBHBLIC ITOHATUS U YTBCPXKACHUA TCOPHUU MTPECACIIOB; YMECT PCIIAaTh TUIIOBLIC 3a/1a4U; 4
BJIaJA€CT OCHOBHBIM MOHATUMHBIM arrapaToMm. ITucemenHoOe KOHTPOJIbBHOC MEPOIIPUATUC, TCCT HA

test.psu.ru, ¢ HOCIEAYIOUIUM YCTHBIM MOSICHEHUEM PEIICHUS.

Ha noBTOpHOM KOHTPOJILHOM MEPONPUATUN paboTa 00y4aroIerocst OLIEHUBAETCS C TOHUKEHUEM 0
Oama.
Ha KOHTpOJBHBIX MEPOIPUATHSIX, IPOBOAUMBIX B ayAUTOPUSIX, 3aIPELIACTCS [10JIb30BAThCS 0

JHO0BIMM TEXHUYCCKUMU CpeaACTBaMH, KpOMEC HCIIPOTPAMMHUPYCEMOTI'0 KAJIBKYJIATOpPA.

Buja meponpusiTusi NPOMeKYTOYHOM aTTECTALMH ¢ DK3aMEH

Cnoco0 npoBeaeHUs1 MEPONIPUATHS IPOMEKYTOYHOI aTrTecTanuu : OIleHKa MO TUCIUIIMHE B paMKax
MIPOMEXKYTOUHOM aTTecTallly ONpeesieTcs Ha OCHOBE 0ayioB, HAaOpaHHBIX 00YYAIOIIMMCS Ha KOHTPOJIBHBIX
MEPOMPUATHSIX, TPOBOJIUMBIX B TEUEHHE YUEOHOTO EPUOAA.

MaxkcumasibHoe KoJn4ecTBo 6auios : 100



KonBepTauus 6a/1710B B 0TMETKH

«OoTau4IHOo» - oT 81 mo 100
«xopowmo» - ot 61 1o 80

«YAOBJIETBOPUTEIBHO» - OT 44 110 60
«HeY/10BJIeTBOPHUTEJIbHO» / «He3aYTeHo» MeHee 44 Oaria

Komnerennus
(MHaUKATOP)

Meponpusitue
TeKyllero KOHTPOoJIs

KonTposmnpyemble 3jieMeHTHI
pe3yJbTAaTOB 00yYeHUs

OIIK.1.2

[TpumensieT 3HaHUS B 00JaCTH
MaTeMaTHKHU B 00beMe,
HEOOXOIUMOM IS BIIAJICHUS
MaTeMaTHYECKUM arapaToM B
npodeccuoHaIbHON chepe ais
00paboTKHK M aHAIHM3a JaHHBIX
HaOIIOACHU I

WHTerpanabHOe HCUMCICHHUE
3ammumaeMoe KOHTPOJIbLHOE
MeponpusiTue

3HaHNE OCHOB MHTETPAIILHOTO UCUUCIICHHUS,
BKJIIOYAsl HEOTIPEIETICHHBIN UHTETpall
(ompenenenue, CBOWCTBaA, TaOIHUIIA
OCHOBHBIX UHTETPAJIOB, HETIOCPEICTBEHHOE
WHTETPUPOBAHUE, HHTETPUPOBAHNE
3aMEHOM MEPEMEHHOM U T10 YacTsM,
WHTETPUPOBAHUE HEKOTOPHIX YACTHBIX
KJIacCOB (PYHKIMH ), ONIpeIeIeHHBII
uHTEerpal (OHITHE, CBOMCTBA, opMyia
Herotona-JIeitOnuIa, 3aMeHa nepeMeHHbIX
Y MHTETPUPOBAHUE 110 YACTAM,
r€OMETPUYECKUE MPUITOKEHNUS ),
HECOOCTBEHHBIN HHTETpaN (ONpeaeeHus,
METO/bl BEIYHUCIICHUSI). Y MEHUE peliaTh
CTaHJIapPTHBIE 337a4l UHTETPAIbHOTO
MCUUCIICHUS PYHKLIUH OJHOM MepeMeHHOH.

OIIK.1.2

[TpuMmeHsieT 3HaHUS B 00JIaCTH
MaTeMaTUKU B 00beMe,
HEOOXOIMMOM JIJIs BJIaJCHUS
MaTEeMaTHYECKUM ammapaToM B
npodeccuoHaIbHOM chepe s
00pabOTKH M aHaIN3a JaHHBIX
HAOJIIOIeHUH

OYHKIMH HECKOIBKUX
IIEPEMEHHBIX

3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

3HaHME OCHOB T€OpUHU QYHKIIUU
HECKOJIBKUX MEePEMEHHBIX, BKIIIOYast
noHATUS PyHKIMH (OTIpeesieHne, rpaduk,
00J1acTh ONpeaeIeHHUs,
JIMHUW/TIOBEPXHOCTH YPOBHS), Ipeena
(onpeneneHue, NpaBUIIO BHIYUCICHNUS),
4aCTHOW TPOM3BOJHON (OmpesiesieHue,
reOMETPUUECKUI CMBICH, TPABUIIO €&
BBIYUCIICHUSI, CMETIIaHHBIE POU3BOIHEIE),
IIPOM3BOIHOM 10 HAIPABJICHHUIO, TPAIUEHTA
(ompeneneHue, reOMETPUYECKUN CMBICI,
CBOWCTBA) U IPUMEHEHHUE 3TUX MOHATUH K
UCCIIEIOBaHUIO (PYHKIIHI (Oe3ycOBHBIE U
YCIIOBHBIE 3KCTPEMYMBI, METO/]
HAVMEHBIIINX KBAJAPATOB). Y MEHHE peniaTh
CTaHJAapTHbIC 3a/1a41 TEOPUU (PYHKIIUU
HECKOJIBKUX MTEPEMEHHBIX.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
OIIK.1.2 Juddepenunanbabie 3HaHUE OCHOB TEOPHH OOBIKHOBEHHBIX
ITpumMenseT 3HaHUA B 00JaCTH YpaBHEHUSA muddepeHINATBHBIX YPaBHEHUH, BKITFOYAS
MaTeMaTuKu B 00beme, 3amumaemMoe KOHTPOIbHOE THuddepeHInaibHble YpaBHEHH IEPBOTO
HEOOXOAMMOM JI7Isl BIaJCHUS MeponpusaTHe nopsika (ornpeneneHue, oodmiee U 9acTHOE

MaTeMaTHYECKUM arapaToM B
npodeccuoHaIbHON chepe ais
00paboTKM M aHAIKM3a JAaHHBIX
HaOIIOACHU I

peleHysl, UHTerpaibHas KpuBasi,
M30KJIMHBI, TIOJIE HAIIPABJICHUH, pa3IMyHbIe
TUIBl YPABHEHUH U METOMBI UX
UHTETpUpoBaHus), 1uddepeHnnanbpHbie
YpaBHEHMsI BBICHIMX TOPSIIKOB
(ompenenenue, oOlIee ¥ YACTHOE PEIICHHUS,
Cllyya IOHMKEHHUs MopsiaKa

Qg depeHInaIbHbIX YpaBHEHHIH,
JMHENHBIE YPAaBHEHUS C OCTOSHHBIMU
KOX(PUIMEHTAMH) U CUCTEMBI
nuddepeHIATbHBIX YpaBHEHUH
(onpeneneHue, METOIbI MHTETPUPOBAHHUS).
VYMeer pemiate CTaHAAPTHBIE 3a]1a4n
TeopuH QG PepeHINaIbHbIX YPAaBHEHUH.

OIIK.1.2 WToroBslii KOHTPOJIb
HpI/IMeHﬂeT 3HaHUA B 00J1aCTH HUTOrosoe KOHTPOJIbHOE
MaTEMAaTUKH B 00bEME, MeponpusiTHe
HEOOXOIUMOM JIS1 BIaICHUS
MaTEeMaTHYECKHUM ammapaToM B
npodeccuoHansHOM chepe st
00pabOTKH U aHAIHM3a JaHHBIX
HAOIIOIeHUH

3HAaHHWE OCHOBHBIX MTOHATHH U
YTBEPKJICHUN T€OpUU PYHKLIUU
HECKOJIBKUX MTEPEMEHHBIX, HHTETPAJIbHOTO
MCUHUCIICHUS, TCOPUH TU(PepeHITNATBHBIX
YPaBHEHUI{; yMEHHE pelaTh THUIIOBbIE
3aJ]auy; BJIQJICHUE OCHOBHBIM MOHATUIHBIM
armapaTom.

Crnenupuxanuss MeponpusiTuid TEKyero KOHTpoJIs

HNHTerpajbHoe HCYUCICHUE

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca

VYcnoBus npoBeAEHUS MEPONIPUATHUSA: B YAChI Ay ANTOPHOM padoThI

MaxkcuMalbHBIN 6ann, BBICTABIISIEMBIH 3a MCPOIIPUATHE HpOMe)KYTO‘lHOﬁ aTTeCTaluu: 30

ITpoxonnoii 6amn: 13

Iloka3aTesin oneHUBaAHUSA Babl

YMeeT BBIYUCIATh HeonpenesIEHHbIE HHTErpaibl. [[HICEbMEHHOE KOHTPOJIBHOE MEPOIIPUSATHE, TECT 12
Ha test.psu.ru, ¢ IIOCIEAYIOIINM YCTHBIM IIOSACHEHUEM PEIICHHUA.

YMeeT BBIYHCIIATH ONpeAesIEHHbIE HHTErpalibl. [[MCbMEHHOE KOHTPOJIBHOE MEPOIIPUATHE, TECT HA 8
test.psu.ru, ¢ IMOCJIEAYIOIINM YCTHBIM ITIOSICHEHUEM PEILICHUS.

YMeeT BBIYUCISTh HECOOCTBEHHBIE MHTErpalibl. [[MChMEHHOE KOHTPOJIBLHOE MEPOIIPUSATHE, TECT 5
Ha test.psu.ru, ¢ IIOCIEAYIOIINM YCTHBIM IOSACHEHUEM PEIICHHUA.

YMeer ucnosb30BaTh ONPeAEIEHHbIE HHTETPaIbl JUIsl pELIEHUs FTEOMETPUUYECKHX 3a/1au. 5




IIncbMEHHOE KOHTPOJIBHOE MEPOIIPUATHE, TECT HA test.psu.ru, ¢ MOCIEAYIOIUM YCTHBIM
MOSICHEHHUEM pELICHUS.

Ha noBTOpHOM KOHTPOJILHOM MEPONPUATHH paboTa 00ydaroerocs OIeHUBAETCS ¢ TOHMKEHUEM
daJuia.

Ha KOHTpOJIBHBIX MEPOINPUATHAX, IPOBOJAUMBIX B Ay IUTOPUX, 3AIPEIIACTCS MOJIb30BATHCS
JTHO0BIMU TEXHUYECKUMU CPEJICTBAMU, KPOME HEMPOTrpaMMHUPYEMOI0 KalbKyJIATOpa.

DYHKIUN HECKOJIBbKHUX NepeMEeHHbIX

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTaluu: 2 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B HAChl ayINTOPHOI padoThI

MakcumanbHBIA 0asll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanuu: 20
[Tpoxoanoii 6amt: 9

Iloka3aTey OLIEHUBAHUSA

Bajaasl

YMmeeT HaXoUTh YacTHbIE Tpou3BoaHbIe U auddepenunanst @HIT nepBoro u BeICIINX
nopsAaKoB. [InceMeHHOE KOHTPOIBHOE MEPOIIPHUATHE, TECT HA test.psu.ru, ¢ MOCIEAYIOIUM

YCTHBIM IOAACHCHUCM PCIICHUS.

YMeeT HaxouTh YCIOBHBIN KCTPEMyM, HaMeHbIllee U Hanboublnee 3Haue-Hust OHII B
3aMKHyTOM 00siacTu. [ITucbMeHHOE KOHTPOJIBHOE MEPOTIPUSITHE, TECT Ha test.psu.ru, ¢

MOCJICAYIOIIUM YCTHBIM IMOACHCHHUEM PCIICHUA.

Vmeer uccaenorars ®HII Ha IKCTPEMYM. IIucemenHoe KOHTPOJIBHOC MEPOIIPUATUC, TCCT HA

test.psu.ru, ¢ MOCIEAYIOIIKUM YCTHBIM OSICHEHUEM PEIICHMUS.

YMeeT HaxOIUTh NPOU3BOIHYIO 110 HanpasieHuto 1 rpagueHt OHII; 3anuceiBaTh ypaBHEHMS
KacaTeJIbHOM IIJIOCKOCTU YU HOPMAaJH K ITOBEPXHOCTU. [IMCBMEHHOE KOHTPOIBHOE MEPOIIPUATHE,

TCCT Ha test.psu.m, C MOCJICAYOIIHUM YCTHBIM TOAACHCHUCM PCLICHU.

Ymeet Haxonuth o0nacts onpenenenus OHII, pucosats nunum yposHs. [TucemenHoe

KOHTPOJIbHOE MEPONPUSITHE, TECT Ha test.psu.ru, ¢ IOCIEAYIOUIMM YCTHBIM IMOSICHEHUEM PELICHMUS.

Ha noBTOpHOM KOHTPOJIBHOM MEPONPUITUU PaboTa 00yUaroIerocsi OLIEHUBAETCS C IOHUKEHHEM
Oasia.

Ha KOHTpOJIBHBIX MEPONPUATHAX, IPOBOJAUMBIX B Ay IUTOPUAX, 3AIPELLAETCS MTOJIb30BATHCS
JTH00BIMU TEXHUYECKUMU CPEJICTBAMU, KPOME HEPOTPaMMUPYEMOI0 KalbKyJIATOpA.

Ju¢depennuajbHbie YypABHEHUS

[IpoaomKUTETEHOCTD TPOBECHUS MEPOTIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus TpoOBEAEHUS MEPOTIPUSITHUS: B YAChI AyAUTOPHOM padoThI

MakcumanbHBIA 0asll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanuu: 30
[Ipoxonnoii 6amn: 13

Iloka3aTey OLHEeHUBAHUA

Bajaasl

YMmeer peuarb I[I/I(p(l)epeHLII/IaHBHBIG YpaBHCHUS IICPBOIO MOPAIKA. IIucemeHnHOE KOHTPOJIBHOC

MCPOIPUATUC, TCCT HA test.psu.ru, C IMOCJICAYOIIUM YCTHBIM ITOSICHCHUCM PCIICHUA.

10

VYmeer pemate nuHeiiHble MU depeHanbHble YPaBHEHUS BBICIINUX MTOPSIKOB ¢ HOCTOSHHBIMU
KO3 GUIUEHTAMHU C [IPaBOM YaCcThIO CIIELIMAILHOTO BH/1a BLIOOPOM YaCTHOTO PEIICHHUS 10 BUAY




npaBoi yacTu. IIucbMeHHOE KOHTPOJIIBHOE MEPONIPUATHE, TECT HA test.psu.ru, ¢ MOCIEAYIOUIIM

YCTHBIM NOAACHCHUCM PCIICHUA.

YmMmeet pemath cuctemsl AuddepeHnnanbHbIX ypaBHeHHH. [[MCbMEeHHOE KOHTPOTBHOE

MEpPOIPUITHE, TECT Ha test.psu.ru, ¢ MOCIEAYIOUUM YCTHBIM MOSCHEHUEM PELICHHUS.

Ymeer pemtats auddepeHnnanbable ypaBHEHHUs BBICIINX HOPSIIKOB, JIOMYCKAIOIINE TTOHIKEHUE
nopsiaka. [IMcbMeHHOE KOHTPOJIBHOE MEPONIPUATHE, TECT Ha test.psu.ru, ¢ MOCIEIYOIIHUM YCTHBIM

IMMOSICHCHHUEM PCUICHUA.

VYmeer pentats auHeiHbIe MU depeHInaTbHbIe YPaBHEHUS BBICIIUX MTOPAIKOB C TOCTOSTHHBIMU
K03 uLmEeHTaMH METOJOM BapHallly IPOU3BOJIbHBIX MMOCTOSHHBIX. [IMChMEHHOE KOHTPOJIbHOE

MEPOIPHUATHE, TECT Ha test.psu.ru, ¢ HOCIECAYIOIMUM YCTHBIM IIOSICHEHUEM PEIICHUS.

Ha noBTOpHOM KOHTPOJILHOM MEPONPUATHU Pab0Ta 00yJaroIIerocs OleHUBACTCS C MOHUKEHUEM
daJuia.

Ha KOHTPOJIBHBIX MEPOIPUATHUAX, IPOBOJAUMBIX B Ay IUTOPUAX, 3AIPELIACTCS MOJIb30BATHCS
JTH00BIMU TEXHUYECKUMU CPEJICTBAMHU, KPOME HENPOrPaMMHUPYEMOI0 KalbKyJIATOpa.

HUTOroBbIi KOHTPOJIb

ITpoaomKUTENTEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChl ayANTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTABIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxonnoii 6amn: 9

IToxa3zaTesm oneHUBAHUSA

Banabl

3HaeT OCHOBHBIE MOHATHS U YTBEPKIEHUS T€OpUN QYHKLIUU HECKOJIBKUX MEPEMEHHBIX; YMEET
peuaTh TUIIOBBIE 3a/1a4U; BJIaJIC€T OCHOBHBIM ITOHATUHHBIM anmnapatoM. [Incemennoe

KOHTPOJIBHOC MEPOIIPUATUC, TCCT HA test.psu.ru, C IMMOCJICAYIOIIUM YCTHBIM ITOSICHCHUECM PCILICHUA.
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3HaeT OCHOBHBIE MOHATHS U YTBEP)KJIEHUS MHTEIPaJIbHOIO0 UCUUCIIEHUS (PYHKLUU OTHOM
[IEPEMEHHOM B 4aCTH, KacaroLENCsl HEONPEAEIEHHOTO HHTErpalla; yMEeT pelaTh TUIIOBBIE
3a/1a4M; BJIaJIC€T OCHOBHBIM ITOHATUMHBIM ammapaToM. [IucbMeHHOe KOHTPOJIBHOE MEPOIIPUATHE,

TECT Ha test.psu.ru, ¢ HOCICAYIONIUM YCTHBIM NOSICHEHUEM PEIICHUS.

3HaeT OCHOBHBIE IOHATHS U YTBEP)KJICHHUS TEOPUU OOBIKHOBEHHBIX TU(HepeHIINaTIbHbIX
YpaBHEHUH BBICIIUX MOPSJIKOB U cUCTEM Tu(depeHIaNbHbIX YPaBHEHU; yMEET petiaTh
TUIIOBBIE 3a]1a4H; BIaJCCT OCHOBHBIM IOHATUINHBIM anmnaparoM. [IncbMEHHOE KOHTPOIBHOE

MCPOIPUATUC, TCCT HA test.psu.ru, C IMOCJICAYOIIUM YCTHBIM ITOSICHCHUCM PCILICHUA.

3HaeT OCHOBHBIE MMOHATHS M YTBEPXKJIEHUS UHTEIPaIbHOIO UCUUCIIEHUS (PYHKIUU OJTHOU
NEepPEMEHHOI B 4acTH, Kacarolleics onpenenéHHOro 1 HeCOOCTBEHHOTO MHTErPaJioB; yMEeT
pemaTh TUIIOBBIE 3aJa4H; BJIaJIe€T OCHOBHBIM ITIOHATHHWHBIM armaparoMm. [ luceMennoe

KOHTPOJIbHOE MEPONPUSITHE, TECT Ha test.psu.ru, ¢ IOCIEAYIOUIMM YCTHBIM ITOSICHEHUEM PELICHHUS.

3HaeT OCHOBHBIC MOHATHS M YTBEPKICHUS TeOpUU OOBIKHOBEHHBIX U epeHIInanbHbIX
YpaBHEHUH NEPBOTO MOPAJIKA; YMEET pElIaTh TUIIOBBIEC 3a/1a4M; BIaJCET OCHOBHBIM MTOHATHUINHBIM
anmnapaTtoM. [[McbMEeHHOE KOHTPOIBHOE MEPOIIPUATHE, TECT Ha test.psu.ru, ¢ HOCIEAYOIINM

YCTHBIM ITOACHCHHUECM PCIICHUA.

Ha noBTOpHOM KOHTPOJIBHOM MEpPOMPHUSATUU paboTa 00ydaronierocs OleHUBAETCs ¢ TOHKEHUEM




oaJuia.

Ha KOHTpOJIBHBIX MEPOINIPUATHAX, TPOBOUMBIX B Ay IUTOPHSX, 3aNPEIIACTCS MTOIb30BATHCS 0
JTOOBIMHM TEXHUYECKUMU CPEICTBAMHU, KPOME HEMPOTPAMMHUPYEMOT'0 KaJIbKYJISATOPA.

Bua MeponpusiTusi NPOMeKYTOYHOM aTTeCTAINH ¢ DK3aMEeH

Cnoco0 npoBeieHHsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OLEHKa N0 JUCUUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTEeCTAIlK ONPEENIeTCS Ha OCHOBE 0aioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPUITUSIX, POBOJIUMBIX B T€UEHUE YUYEOHOTO TIEpUOa.

MaxkcumajbHoe KoJu4decTBo 0amion : 100

KonBeprauusi 60a/uU10B B 0TMETKHU

«otTau4Ho» - ot 81 no 100

«xopomo» - ot 61 1o 80

«Y/AOBJIETBOPHUTEJIBbHO» - OT 44 110 60
«HEeYIO0BJIETBOPUTEIbHO» / «He3a4TeHo» MeHee 44 Oaiia

Komnerenuus Meponpusitue KonTposmpyembie 3jieMeHTBI
(mHAUKaTOP) TeKYILIero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.1.2 Tewma 2. Beruncnenue 3HaTh pa3IMyYHbIEC TOXOAbI K PEILICHUIO
IIpumensieT 3HaHus B 001aCTH BEPOATHOCTEN B CXEME 3aJla4¥ BBIYHMCIICHUS BEPOATHOCTU
MaTeMaTHKH B 00beme, HE3aBHUCHMBIX MOBTOPHBIX CIIy4ailHOTro cOOBITHS. 3HaTh OCHOBHBIE
HEOOXO/IMMOM [Tl BIIA/ICHHS WCTIBITAHU I dbopMysel. YMETh IPUMEHSATHh (OPMYITBI
MaTEMaTHYECKUM annapaTroM B . .
b . (bp 3amuimaemMoe KOHTPOILHOE| kjjacenueckoil H TeOMETPHYECKOl
IPO(ECCUOHAIBHOM chepe I
P pea MepomnpusiTue BEPOSATHOCTH, (POPMYIIbI CIIOKEHUS H
00pabOTKU M aHAJIN3a JAHHBIX .
. YMHOXKEHUS BepoATHOCTEH, (hopMyJIbl
HaOIIOAECHUI

MOJTHOM BepOsTHOCTH U baiieca, popmyibl
bepnynnu, [Tyaccona, Myagspa-Jlamiaca
JUISI pEIIEHNUS 33]1a4M BBIYMCIICHUS
BEPOSTHOCTH CITy4altHOTO COOBITHS.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.2

[TpumensieT 3HaHUs B 00JaCTH
MaTeMaTHKHU B 00beMeE,
HEOOXOIUMOM IS BIIAJICHUS
MaTeMaTHYECKUM arapaToM B
npodeccuoHaIbHOU chepe s
00paboTKHK M aHAIHM3a JaHHBIX
HaOIIOACHUI

Tema 5. CitydaiiHble BEKTOPBI
U IIPEACIIBHBIE TEOPEMBI
TEOPUHU BEPOATHOCTEN
3ammumaeMoe KOHTPOJIbHOE
MeponpusTHe

3HaTh MOHATUE 3aKOHA pACTPEICIICHUS
CIIy4YailHbIX BEJINYMH, OCHOBHBIE CBOMCTBA
3aKOHa pacnpeaeneHus, (Gpopmybl s
BBIYMCIICHHUS] OCHOBHBIX XapaKTEPUCTHUK
CIIy4YalHbIX BEJIMUYMH. MeTobl
npeoOpa3oBaHMs 3aKOHOB pacIpeieICHU
CIIy4alHbIX BEJIUYHH. TUIIOBBIE 3aKOHBI
pacrnpeesieHus: HeNpePbIBHBIX U
JIUCKPETHBIX CIIyYailHbIX BEJIMYHUH. Y METh
BBIYHCIISTH OCHOBHBIC YMCIJIOBBIC
XapaKTEPUCTUKU CITyYalHbIX BEJIMYUH,
COZIEPKATEIBHO UHTEPIIPETUPOBATH
TOJTYYE€HHBIN pe3ysibTaT, KOHTPOJIUPOBATH
MPAaBWIBHOCTh PE3YJbTATOB BHIUUCICHUMN;
MPUMEHSITh TUIIOBBIE 3aKOHOB
pacrpeeNieHns K pEeLEHHUIO
COZIepKaTeNbHBIX 3a7a4. Brnagersb
HaBBIKaMH aHAJIN3a HEMPEPBIBHBIX U
JIUCKPETHBIX CITyYaHbIX BEJIUYHMH.

OIIK.1.2

[Tpumensier 3HaHus B 006JIaCTH
MaTeMaTHUKHU B 00beEME,
HEOOXOIUMOM JISI BIIAJCHHUS
MaTEeMaTHYECKUM ariapaToM B
npodeccuoHalIbHON chepe 1is
00paboTKH M aHAIHM3a JaHHBIX
HaOJIFOIEHUN

Tema 8. [IpoBepka
CTaTUCTUYECKUX TUIOTE3
3amuimaeMoe KOHTPOJIbHOE
MeponpusiTie

3HaTh METO/IbI cOOpa CTATUCTUYESCKOM
nH(popMaIuu, 1miIaH TOCTAaHOBKH
CTATUCTUYECKOTO IKCIIEPUMEHTA;
OCHOBHBIEC BHIOOPOYHBIC XapaKTEPUCTHKH;
(OpMYIIBI TSI BBIYUCIIEHUSI OCHOBHBIX
BBIOOPOYHBIX XaPAKTEPUCTUK; METOIbI
TOYEYHOI'0 ¥ UHTEPBAJIBLHOTO OILICHUBAHUS
HEW3BECTHBIX IMAPaMETPOB PACTIPEICIICHUI;
OCHOBHBIE MOAXObI MPU MPOBEPKE
TUTIOTE3; AJIEMEHTBI PETPECCUOHHOTO U
KOPPEJIALIMOHHOIO aHalin3a . Y METh
BBIYHUCIISITH OCHOBHBIE BEIOOPOYHBIE
XapaKTePUCTUKU; TPUMEHSTh Pa3INYHbIC
METO/IbI CTATUCTHYECKOTO OL[CHUBAHUS
HEU3BECTHBIX MMAPAMETPOB PACTIPEACICHUI;
YMETb IPOBOJUTH UCCIICTOBAHHE
3aBUCUMOCTH U CTPOUTH PETPECCUOHHBIE
Mojenu. BnaneTs HaBBIKaMHU
CTATUCTUYECKOTO aHaIN3a BEIOOPKH
HAOJIIOICHU.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
OIIK.1.2 WToroBslii KOHTPOJIb 3HaHWE OCHOBHBIX MOHATUN U
IIpumensieT 3Hanus B 00nacTH HNTorosoe KOHTpPO/IBLHOE YTBEPXKACHUM TEOPUU BEPOATHOCTEN U
MaTeMaTHKH B 00bEME, MeponpusiTue MaTeMaTUYECKOW CTATUCTUKH; YMEHUE
HCO6XOﬂHMONIHHﬂBHaHeHHH IIPOU3BOIUTH
MaTEMAaTH9CCKUM allapaToM B BEPOSITHOCTHO-CTATUCTUYECKUE PACUETHI B
npo(heCCHOHANBHOM chepe s CTaHJIapTHBIX TOCTAHOBKAX U JaBaTh

00paboTKM M aHAIKM3a JaHHBIX

. COJICPI)KATEIIBHYIO HHTEPIPETAIHIO
HaOIOIeHUH

pe3yJIbTaTOB BBIYMCICHUH,
KOHTPOJINPOBATh MPABUIBHOCTh
BBIYHMCIICHH; BJIaICHHE OCHOBHBIM
MOHSATUMHBIM aIapaToM TEOPUHU
BEPOSITHOCTEN ¥ MATEMaTUYECKOMN
CTaTUCTUKH; HABBIKAMH T€OPETHYECKOTO
aHaJIM3a BEPOSITHOCTHO-CTATUCTUYECKUX
MOJIeJIeN; HABBIKAMU CTaTUCTUYECKOTO
aHaIM3a JaHHBIX U BEPOSTHOCTHBIX
MOJIEJIEN C UCIIOIL30BAaHUEM
KOMITbIOTEPHBIX TEXHOJIOTHA.

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA

Tema 2. BoruncijieHre BepOATHOCTEH B CXeMe He3aBHUCUMbIX OBTOPHBIX UCTIBITAHUI

[IponoKUTENbHOCTE TPOBECHUSI MEPOIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
YcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MakcumanbHbIA 0asl, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanuu: 20
[IpoxoaHoii 6ai: 9

IToxa3aTeu oneHUBaHUS Baaasl

Kaxxnoe 3ananue onenuBaetcs B 1 6ami. O6mas cymma 6amioB, HabpaHHas 32 KOHTPOJIbHYIO 1
TOYKY JICTUTCS Ha KOJIMYECTBO 33a/IaHU U YMHOKAETCS HA MAKCUMAJIbHBIN 0aJli1 KOHTPOIBHOM
TOYKHU.

Ha noBTOpHOM KOHTPOJILHOM MEPONpUATUN paboTa 00y4aroIIerocst OLIeHUBAETCS C TOHUKEHUEM 0
Oama.

Tema 5. Ciryuaiinble BeKTOPBI M NpeiesibHbIe TeOPEeMbl TCOPHU BEPOSITHOCTEH

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChI ayANTOPHOH padoThI

MaxkcumanbHbIi 0a, BEICTAaBIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 20
ITpoxonnoii 6amn: 9

IToxa3zaTen oneHUBAHUS Banabl

Kaxnoe 3ananue onenuBaercs B 1 6am1. O61mas cymma 6amioB, HabpaHHas 32 KOHTPOJIbHYIO 1
TOYKY JICTUTCS Ha KOJMYECTBO 3aaHUI M YMHOXKAETCS HA MAaKCUMaJIbHbIM 0aJljl KOHTPOJIbHON
TOYKH.




Ha nmoBTOpHOM KOHTPOJIbHOM MEPONPUATHH paboTa 00ydaroerocs OIeHUBAETCS ¢ TOHMKEHUEM
daJuia.

Tema 8. [IpoBepka cTaTHCTHYECKUX THIIOTE3

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B HAChI ayINTOPHOH padoThI

MakcumanbHBIA 0ajul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanun: 20
[Tpoxoanoii 6amt: 9

IToxa3zarTen oeHNBAHUA

Bajaabl

Kaxxnoe 3amanue orenuBaetcs B 1 6amn. O6mas cymma 6aioB, HabpaHHas 32 KOHTPOJIBHYIO
TOYKY JICTTUTCS Ha KOJIMYSCTBO 3aJaHUH U YMHOXKAETCS HA MAKCUMAJIbHBIA 0aJlsT KOHTPOJIbHOM
TOYKH.

Ha moBTOpHOM KOHTPOJILHOM MEPONPUATHN Pab0Ta 00YyJarOIIEerocs OIIEHUBACTCS C ITOHUKCHHEM
oaJuia.

HNTorospiii KOHTPOJIb

IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 40
ITpoxoanoii 6amn: 17

IToxa3zaTen oneHUBAHUSA

Banabl

Kaxxnoe 3amanue onennBaercs B 1 6amn. Obmas cymma 6aimioB, HaOpaHHas 32 KOHTPOJIBHYIO
TOYKY JETUTCS] Ha KOJIMYECTBO 3a/IaHUi U YMHOKAETCS HA MAKCUMAJIbHBIN 0aJT KOHTPOJILHOM
TOYKH.

Ha noBTOpHOM KOHTPOJILHOM MEPONPHUATHH paboTa 00ydaroerocs OIeHUBACTCS ¢ TOHMKEHUEM
oaJuia.




