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1. HauMeHoBaHHe TUCIUNINHBI
Maremartuka

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuIuinHa BXOIUT B 00s13aTeNbHY0 yacTh bioka « b.1 » o0pazoBaTenbHOMN MPOrpaMMBbI IO HAPABJICHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue noarotosku: 05.03.03 Kaprorpadus u reouHpopmaTuka

HarpaBJIeHHOCTh | eonH(popMaTHKa



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

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

05.03.03 Kaprorpadus u reonnpopmaTrka (HarpaBieHHOCTS : I eonHdopmaTuka)
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB MaTEMAaTUYCCKHX M €CTECCTBEHHBIX HAYK

Nuaukaropsl
OIIK.1.2 [IpumensieT 3HaHUs B 00JIACTH MAaTEMAaTHKH B 00beMe, HEOOXOUMOM JIJIsl BIIAJICHUS
MaTeMaTUYECKUM anmnapaToM B podeccuoHaibHOU cepe 11t 00paboTKM U aHaIu3a JaHHBIX HAOIIOICHUN



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasjieHue moaAroroBKu

05.03.03 Kaprorpadus u reonnpopmaTuka (HarpaBIeHHOCTb:

I'eonndopmaTrka)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 1,2
BbI/ICJICHHBIX 1JIS1 M3Y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 8
O0beM JUCHUILIMHBI (AK.YaC.) 288
KonTakTHasi padora ¢

112
npenoaaBartesieM (aK.4ac.),
B TOM 4HCJIE:
IIpoBenenue JeKIUOHHBIX

28
3aHATHH
IIpoBenenne NpakKTHYECKHUX 84
3aHATHI, CEMHMHAPOB
CamocTrosiTesbHast padoTa 176
(ak.4ac.)
@opMbI TEKYIIET0 KOHTPOJIA

3amuiiaeMoe KOHTPOJIbHOE MeporpusiTie (5)
HToroBoe KOHTposIbHOE MeponpusTue (2)

IluceMeHHOE KOHTpOIbHOE MeponpusTue (4)
DopMbI IPOMEKYTOUYHOM Ox3ameH (1 Tpumectp)
arrecTaumu Ok3ameH (2 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Maremartuka. I[lepBblii cemecTp
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) .

Moayas 1
Martpuupl. Onpenenenue. Paznuunbie TUIIBI MaTpull (KBaJpaTHasi, TPEyroyibHas, TMaroHaibHasl, eUHIYHAS,
HyJleBasi, CAMMETpHUYHas1). JIeHCTBUS ¢ MaTpuIiamMu (TPaHCIIOHUPOBAHUE MATPHUIIbI, CyMMa MaTpPHII, YMHOXKCHHE
MaTpHIIbl Ha YUCIIO0, IPOU3BEJICHUE MATPHIL) U UX CBOMCTBA. DJIeMEHTapHbIe TPeoOpa30BaHUs MATPHIIL,
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.

Bextop. Onpenenenue, reomerpuueckuii 006pa3. KommnHeapHsie, OpTOroHalbHbIE, KOMIIAHAPHBIE BEKTOPBHI.
JluneitHple omepary HaJl BEKTOpaMu (CyMMa, pa3HOCTh BEKTOPOB, YMHOXKEHUE BEKTOPA HA YHCIIO) U UX
CBOWCTBA. Y CJIOBUE KOJUIMHEAPHOCTH BEKTOPOB.

[Tpoeknus BekTOpa Ha OCh U €€ cBoiicTBa. OpTOHOPMHUPOBaHHBIN Oasuc. Pa3nokeHne BeKTopa 1o opram
KOOpPJMHATHBIX oceil. Moynbs BekTopa. Hampagisitoniye KOCUHYChbl BEKTOpa U X CBOMCTBA. JIMHEHHbIE
oTiepaIiy HaJl BEKTOpaMH B KOOPJIUHATHON (hopmMe. Y CIIOBUE KOJUTMHEAPHOCTH BEKTOPOB B KOOPIUHATHON
dopme.

CkasnsipHO€ MpOU3BEIEHNE BEKTOPOB U €r0 CBOWCTBA. BhIpaxeHue CKalsipHOro MPOU3BEIEHUSI BEKTOPOB Yepe3
KoopauHAThI. [IprioxeHus CKaIsIpHOTO MPOU3BECHH. Y CJIOBHE OPTOTOHAILHOCTH BEKTOPOB.

BekropHoe mpousBeeHre U ero cBoicTBa. BripaxeHue BEKTOPHOTO IPOU3BEACHUS Yepe3 KOOPIUHATHI.
[IpunoxeHus BEKTOPHOTO MPOU3BEICHHUS.

CmemaHHOE MPOU3BEJCHUE BEKTOPOB M €r0 CBOMCTBA. ['eOMeTpruiecKHil CMBICH. BeipaxkeHne cMeaHHOro
MIPOM3BEICHUSI BEKTOPOB Uepe3 KoopauHaThl. [IpunoskeHus CMEIaHHOTO MPOU3BECHUS. Y CIIOBHE
KOMILIAHAPHOCTH BEKTOPOB.

JlexkapToBa NpsAMOYTOJIbHAs CCTeMa KOOpAUHAT. PaccTosiHre Mex 1y IByMsl TOUKaMH, JIEJIEHUE OTpe3Ka B
JTAHHOM OTHOIIEHUH, BBIUMCICHHE TUIOUIAIN TPEYTOJIbHHKA.



JexkapToBas psAMOYToJibHAsl CUCTEMa KOOPAWHAT B MPOCTPAHCTBE. MeTo KOOpAMHAT B T€OMETPHH.
YpaBHeHus JIMHUU. [[B€ OCHOBHBIE 33/1a4M aHAJIUTHYECKON TEOMETPHUH.

VYpaBHeHue npsiMoit ¢ yriaoBeiM kKodddurmentom. Obimee ypaBHeHUE npssMoid. Heronabie ypaBHEHUS TIPSIMOIA.
VYpaBHEHHE MPSMON, IPOXOJAIIECH YEPEe3 TaHHYIO TOUKY B JAaHHOM HAIPaBJICHUH. Y PaBHEHHE MIPSIMOU,
IIPOXOAAIIEH Yepe3 IBE JaHHbIC TOYKU. Y paBHEHHE IIPSIMOM B OTPE3KaX. Y paBHEHUE MIPSAMOM, POXOIAIIEH
4yepes JaHHYIO0 TOUKY IEepIEHAUKYIISIPHO JaHHOMY BekTopy. HopmanbsHoe ypaBHeHue npsamon. Hopmupyrommii
MHOXMUTENb. B3anMHOe pacnoniokeHue JBYX NPsIMbIX Ha MJIOCKOCTH. YTOJ MEKAY ABYMs IPSMBIMU (3alaHHBIX
OOIIMMU YpaBHEHUSIMH, 33JJaHHBIX YPAaBHEHUSMH C YIJIOBBIM KO3 pHuLMeHTOM). PaccTossHue OT TOUKH 110
IPSAMOM.

O6muiee ypaBHEHHE JIMHAKM BTOPOTO MOPsIIKA. DJUTHIIC, TUTIepOoIIa, mapadosia (onpeneiacHue, KaAHOHUIECKOE
ypaBHEHHE, HCCIIeIOBaHNE (POPMBI IMHHUHU 110 €€ YpaBHEHUIO, (DOKYCHI, TIOIyOCH, IKCIICHTPUCUTET, (hopMyia
CBs13U (POKYCHOT'O PACCTOSIHHS C TIOTYOCSMH, aCUMIITOTHI TUIIEPOOIIBbI, TUpEKTpUCHl). [IpuBenenne k
KaHOHUYCCKOMY BUOY O6III€FO YPaBHCHU JIMHHUU BTOPOIr0 MOpAAKa.

Moayab 2
YuciioBele MHOKECTBA. MHOXKECTBO NEUCTBUTEILHBIX YHUCETI U €T0 OCHOBHBIE CBOMCTBA. AOCOIIOTHAS
BEJIMYMHA JEMCTBUTEIHHOTO Yucia U e€ cBoicTBa. [logMHOXKeCcTBa MHOKECTBA IEHCTBUTENbHBIX YHCEI:
OTpPE30K, HHTEPBAJI, IIOIYHHTEPBaJ, 0ECKOHEUHBIH HHTEPBAJ, OKPECTHOCTD, IPOKOJIOTAsI OKPECTHOCTb.
[Tonstue Gpynkiuu. O6macTh onpeneneHus U 0oaact u3MeHeHus: GyHkU. CrocoOsl 3a1aHus QyHKITHH.
O6parnas ¢pynknus. CroxHas QyHKITHSL.
OcHoBHbIE 2NIeMeHTapHbIe (PYHKINU U UX TpadUKH.
BbeckoneuHast yrcnoBas OCIEI0BATEIbHOCTh. MOHOTOHHBIE, OTPaHUYEHHBIE, HEOTPAHUYEHHBIE, OECKOHEYHO
OoubiIrie 1 6ECKOHEYHO Malible TIocIe10BaTebHOCTH. OCHOBHBIE CBOMCTBAa OECKOHEUHO MAJIbIX
nocneaoBarenbHoCcTel. Cxoasumecs nociea0BaTeIbHOCTH U X OCHOBHBIE CBOMCTBa. Hucno e, Kak mpeaen
YHCIIOBOM MOCIIE0BATEIHLHOCTH.
[Mpenen ¢yukuuu B Touke. OJHOCTOPOHHKE MPeaebl. beckoHewHO 60bIre U 6ECKOHEYHO Mable (PYHKIIHH,
UX CBOICTBa. 3amMeuaTeNnbHbIE PENIENbl U CIEACTBHUA U3 HUX. HeonpeaeneHHOCTH U METO/IbI UX PAaCKPBITHSI.
CpaBHeHHE 0€CKOHEUHO MabIX (hyHKITHM.
Omnpenenenre HENPEPHIBHOCTH (GYHKIMH B TOUKe. TOUKH pa3pbiBa GYHKINU U X KIACCU(PUKAIUS.
[TonsiTHe MPOU3BOIHON. YpaBHEHUE KacaTeIbHOW U HOpMaH K KpuBoid. [luddepeHuupyeMocTs QyHKIIUH.
[TpaBuna u popmysl quddepennmupoBanus. Jlorapudmudeckas npousBoaHas. [IponzBoanas
CTETEHHO-TI0KA3aTeNIbHON (PYHKITHH.
[Tpon3BoHBIE BBHICIIUX MOPSAKOB.
[Tonsatue muddepennmana pynkuuu. [Ipumenenne quddepennnana Kk npuOIMKEHHBIM BEIYUCICHUSIM.
Juddeperunans Beicux nopsakos. Auddepernnan n-ro mopsaka oT CI0KHON QyHKIIUH.
Teopema Jlonutans. PackpeITe pa3indHbIX HEOMPEAEIECHHOCTEN C MOMOILbIO NpaBwmia Jlonurans.
Bospactanue u yObiBanue pynkuuii. Heo6xoanmoe yciaoBue, 10CTaTOYHOE YCIOBHE MOHOTOHHOCTH (DYHKIIHH,
UX T€OMETPUYECKUN CMBICII.
JlokanbHbIi 3kcTpemMyM ¢yHKIMH. Onpenenenne MakcuMyma (MUHUMYyMa) pyHknuu. HeoOxoammoe ycioBue
CYILECTBOBAHMSI IKCTpEMyMa, €€ reomeTpudeckuii cMmbici. Kputnueckue Touku. JloctaTouHble yCIOBUS
CYIIIECTBOBAHMSI IKCTPEMYMa IIEPBOTO U BTOPOTO MOPSAKOB, UX T€OMETPUUYECKUI cMBbICH. CXEMBI UCCIeI0BAaHUS
(GYHKIMK HA MAKCUMYM U MUHHMYM C TIOMOIIBIO TIEPBOM U BTOPOI NMpou3BOoAHBIX. MccnenoBanue GyHKIMN Ha
MaKCHMyM U MUHUMYM C TIOMOIIIbIO opmyitel Teitnopa.
Hanpasnenue Beimykioctu rpaduka GyHKIMU. JlocTaTouHbIE YCIOBUS HaMpaBieHUs BBITYKJIOCTH BBEpX (BHU3)
rpaduka QyHKIUH.



Touku neperunda. HeoOxoaumoe ycnoBue neperu6a rpaduka ¢pynkiun. [lepBoe u BTopoe 10CTaTOUHbIE
YCIIOBHSI CYIIIECTBOBAHUS TOUKH Meperuoa.

AcumnroTsl rpaduka GpyHkun. Heo6xonmmoe 1 10cTaTOYHOE YCIIOBHE CYIIECTBOBAHNS HAKIIOHHOM
ACUMIITOTBHI.

O6mas cxema uccienoBanusi PyHKIMA U TOCTPOEHUs UX rpa@ukoB. [ mobanbHble MAKCUMYM U MUHUMYM
¢yHkuuu Ha orpe3ke. OTbICKaHWE HAMMEHBINEr0 ¥ HauOOoJIbIIero 3HaYeHUs (YHKIIMU Ha OTpPE3Ke.

[TonsaTHe QyHKIUN HECKOJIBKUX MepeMeHHBIX. O0IacTH onpeaeneHns U N3MEHEHUs! (YHKIIMN HECKOIBKHIX
nepeMeHHbIX. ['eoMeTpruueckoe n3o0pakeHne PyHKIUU ABYX NepeMeHHbIX. [loHsTHe muHui (TOBEpXHOCTEH)
ypoBHs GyHKImil. [Ipumeps! pyHKIMIA IBYX MepeMEHHBIX, UX TpaduKu, 00JaCTH OMpeIeIeHUS U U3MEHEHNUS,
JIMHUM YPOBHSL.

YacTHble MPOU3BOAHbBIE (PYHKIIUN HECKOJIBKUX IEPEeMEHHBIX. [ eoMeTprueckas HHTEpIpeTalus YacTHBIX
MPOM3BOAHBIX (PYHKITMU ABYX NepeMeHHBIX. JuddepeHimpyemMocts GyHKIIMN HECKOJIBKUX

nepeMmeHHbIX. Juddepennnan GyHKINN HECKOIbKUX MepeMeHHBIX. [loHATHE CI0KHON QYHKIINN HECKOIBKUX
nepeMeHHbIX U e€ quddepenunpoBanue. [lonHas nponsBoanas. THBapuaHTHOCTH (POPMBI IEPBOTO
maddepennnana. [lpumenenne noxaoro auddepeniuana B NpuOIMKEeHHBIX BeIYUCIeHusX. [lonaTue
GbyHKIMH, 32JaHHON HESIBHO M MMpou3BoHas oT He€. [IponsBoanas nmo HanpasieHuto. ['paauent. CBs3b
IpaJIue€HTa ¢ MPOU3BOAHON MO HarpaiaeHUt0. CBONCTBA IpajiueHTa. YacTHBIE IPOU3BOIHBIE BBICIINX
nopsakoB. TeopeMa 0 HE3aBUCUMOCTH CMEUIAHHBIX IPOU3BOJHBIX OT MOpsiaKa AupdHepeHIupOoBaHHA.
Huddepennunanst Beiciumx nopsakos. @opmyina Teitnopa s GyHKIUN IBYX TEPEMEHHBIX.

besycnoBHbIi 3kcTpeMyM QYHKIIUU HECKOJIBKUX NepeMeHHbIX. Heo0Xoaumble 1 10CTaTOYHbIE YCIOBUS
sKCTpeMyMa (PYHKIIMU HECKOJIBKUX nepeMeHHbIX. MaTtpuia ['ecce. Y cnoBHBIN SKCTpeMyM (PYHKIIMH
HECKOJIbKUX nepeMeHHbIX. Oynkuus Jlarpamka. [moOanbHbIi SKCTpeMyM (YHKIUN HECKOJIBKUX TEPEMEHHBIX.

Moayasb 3
[TepBooOpasnas. Teopema o0 pa3HOCTH JIBYX MepBooOpa3HbIX pyHKIMH. HeonpenenéHueiii MHTErpat u ero
CBSI3b € NIepBO0OOpa3zHOM. ['eomMeTpuueckasi HHTEpIpeTalys HeolpeaeaéHHOro nuTerpaia. MuaTterpanpHas
KpuBas. Teopema o cyIiecTBOBaHUU HEOMPEIeIEHHOTO HHTerpaia. OCHOBHbBIE CBOWCTBA HEOIPEAEIEHHOTO
uHTerpaia. Tabnuia OCHOBHBIX HEONpeAeNEHHBIX HHTETPAJIOB.
OCHOBHBIE METO/IbI UHTETPUPOBAHUS: METO/ HEMOCPECTBEHHOTO HHTETPUPOBAHUS, METO]T HHTETPUPOBAHHS
3aMEHOM MepeMeHHOM (TT0ICTAaHOBKOW ), METO HHTETPUPOBAHHUS 110 YacTsaM. MHOTrowIeHbl. Paznoxenue
MHOTOYJIEHa Ha MHOKUTENH. KpaTHble KOpHH MHOTOWIIeHA. TeopeMbl 0 MHOTOUJIEHE TOKIECTBEHHO PAaBHOM
HYJIIO, O TOKJIECTBEHHO PaBHBIX MHOTOWIEHaX. TeopemMa 0 KOMIUIEKCHBIX KOPHSIX MHOTOUJIEHA C
IeWCTBUTENbHBIMU KO3 huitnenTamu. Pasnoskenne MHOTOWIEHA C IeHCTBUTENFHBIMU K03 punimenramMmu Ha
MIPOU3BE/ICHNE HEPUBOJUMBIX BEIIECTBEHHBIX MHOXKUTEIEH.
JlpoGHo-parnmonanbHas GyHKIUS (parmoHanbHas ApoOs). [IpaBriibHas M HEMpaBWIIbHAS pAIIMOHATILHAS IPOOb,
pasiokeHue HeMpaBUIbHON IpoOH Ha CyMMY MHOTOWIEHA U TPaBUILHOM apo6u. [IpocTeiime pannoHanbHbIe
npobu. PaznoskeHne mpaBMIIbHOM palliOHALHON IpoOu Ha npocreire. CriocoObl onpeeIeHus
K02 (hpUIMEeHTOB pa3noxkeHus (MeTo/] CpaBHEHUS KOA(DPHUITUEHTOB, METOT YACTHBIX 3HAUYCHUN ).
WuTerpupoBanue palinoHaIbHBIX apoOeit. MeTon paunoHanu3anuu. UHTerpupoBanne HEKOTOPBIX
TPAHCUEHICHTHBIX, TPUTOHOMETPUYECKUX U UPPALIMOHANBHBIX (GyHKUUH. [ToHsTHE O QYHKIMAX, HHTETPAJIBI OT
KOTOPBIX HE BBIPAYKAIOTCS Yepe3 dNIeMEHTapHbIe (yHKIMHU («HEOepyIIHecs» HHTETPaJIbI).

ITonsiTvie HHTErpanbHON CyMMBI U €€ Ipefea. BepxHue u HKHUE CyMMBI U UX CBOMCTBa. IHTErpupyeMocTh
HenpepbIBHBIX (PyHKIM. OCHOBHBIE CBOMCTBA ONMpeAeIEHHOr0 nHTerpaiga. OnpeaenéHHbIil HHTErpa C
IIEpEMEHHBIM BEepXHUM TnpezenoMm. Teopema HeroToHna-JIeiiOHuIa. Beruncinennue onpeaenéHHbIX HHTETPAJIOB.
3aMeHa NepeMEHHON B ONMpeIeIEHHOM UHTerpaie. MiHTerpupoBaHue mo 4actsm.

Heco6cTBennble nHTerpaisl. HTErpass! ¢ 6eckoHeYHbIMU npezenamu. MHTerpansl OT pa3pbIBHBIX QYHKIUI.



Cxopsuecs, pacxosiuecs: HeCOOCTBEHHbIE HHTETPalbl.
['eomeTpruecKkue MPUIOKEHNS ONPEACIEHHOTO HHTEerpasa. Berancnenue miomany Gurypsl, JUIMHBL TyTH,
00béMa Tena, IUIOIIa 1 TOBEPXHOCTH Tella BPAICHUSI.

[Tonsatue o nuddepeHnanTbHOM ypaBHEHHH. 3a1a4H, IPUBOAALINE K TU(PPEpEeHIINATbHBIM YPABHEHUAM
(YpaBHEHME ABM)KEHUS Te€Ja IIPU COIIPOTUBIIEHUM CpPEbl, 3a7a4a O palloaKTUBHOM pacnaze). OnpeaeneHue
maddepeHnranbHOro ypaBHenus. [IoHaTus pernenus, o0mero pemeHus, 9acTHOTO perIeHus
muddepeHInanbHOr0 ypaBHEHUs, UHTETrpaabHON KpUBOi. Teopema o CyleCTBOBaHUM M €JUHCTBEHHOCTH
pewenust quddepeHnmanbHoro ypasHenus. 3anadya Komu. KauectBeHHoe uccnenoBanue auddepeHnnanbHoro
ypaBHEHUs NIEPBOTo NopsAaKa. M30KIuHEI, 110J1€ HAIIPABJICHUMN.

OObikHOBeHHBIE MU (PepeHIInaNbHbIe YpaBHEHHS IEPBOTO MOPsAAKa. Y PaBHEHUS C Pa3/IeICHHBIMU U
pa3aeNAIOIUMUCS TepeMeHHBIMU. O THOPOIHBIE YPABHEHMS IEPBOTO MOpAAKA. JINHEHHbBIE ypaBHEHMSI IEPBOTO
nopsiika u ypaBHeHus bepnymnu. Meton bepnysuin, meton Jlarpanska (MeToa Bapraliuu Npou3BOIbHOMN
MOCTOSIHHOM). YpaBHeHHE B MONHBIX Auddepennnanax. UHTErpupyonmi MHOXKHUTEb.

OO6bIkHOBEHHBIC TU(depeHITnaTbHBIC YPaBHEHUS BRICITUX MOPSAKOB. [luddepennnansabie ypaBHEHUS,
JIOITyCKaIOIIUe MOHMKEeHNe nopsaka. JInHelHble OJHOPOIHbIE U HEOJHOPOIHbIE MU depeHIaTbHbIE
ypaBHEHHsI BBICIINX TOPsIIKOB.OCHOBHBIE TEOPEMBI O PELICHUSAX JIMHEHHOTO OAHOPOIHOTO YPaBHEHHUS.
Jluneitnas 3aBucumocth GyHkuid. CTpykTypa 00IIero pemeHus: 0JHOPOJTHOTO U HEOTHOPOTHOTO JIMHEHHBIX
nudepeHnnaIbHbIX ypaBHeHUH. MeTo1 Bapraluy MPOU3BOJIBHBIX MOCTOSHHBIX.

Jluneitabie quddepennnanbHbple ypaBHEHUS N-TO TMOPSAKA C MOCTOSHHBIME K03 duirentamu. Bua qactHoro
pelIeHus TMHEHHOTO OTHOPOTHOTO ypaBHEHUS. XapaKTepuUCTUIEeCKoe ypaBHeHue. By o0riero penienus
HEOJTHOPOJAHOTO JIMHEHHOTO N (HEepeHITNATFHOTO YPAaBHEHHS C TIOCTOSTHHBIME KO3 UITEHTaMH.
HaxoxaeHne 4acTHOTO penieHusl HEOAHOPOIHOTO JTMHEHHOro TuddepeHInanbHOr0 ypaBHEHUS 110 BUAY
MpaBoOM YacTH.

[Tpubnmxennoe pemenne AudQepeHnnanbHbIX ypaBHEHHN (METO mociiefoBaTensHoro auddepeHunpoBanms,
METO,T HEOTIPEICTICHHBIX KOIPPHUIICHTOB).

Cucremsl nudpepeHInanTbHBIX ypaBHEHHI.

Maremartuka. Bropoii TpumecTp
B kypce "MaremaTuka':
-- (hopMupyeTcs MPEICTaBIIEHNE O CTPYKTYpE MAaTEMAaTHKN KaK HAYKH (TeM CaMbIM, CTYJICHT MOXKET TOHSTh, YTO
TaKoe HayKa BOOOIIe);
-- (hOpMHUPYIOTCS TIPEJICTABICHHS O MAaTEMaTUYECKOM METO 1€ TTO3HAHUS (CTYACHT elllé MOXKET CTaTh
MaTE€MaTUKOM);
-- popmupyeTcs npeacTaBieHne 00 yueOHOM Mpoliecce B HAIllEM YHUBEPCUTETE, YUeOHOH JUCIUIUINHE,
0COOEHHOCTSIX TpyJAa CTyeHTa (pedb 0 TOM, KOTO HaM JIaJIbIle MPUIETCS YIUTh) .

Moayas 1
Martpuupl. Onpenenenue. Paznuunbie TUIIBI MaTpull (KBaJgpaTHasi, TPEyroyibHas, TMaroHaibHasl, eUHIYHAS,
HyJleBasi, CAMMETpHUYHas). JIelCTBUS ¢ MaTpuiamMu (TpaHCIIOHUPOBAHUE MATPUIIbI, CyMMa MaTpPHUIl, YMHOKCHHE
MaTpHIIbl Ha YKCJIO0, TPOU3BE/ICHUE MATPHIL) U UX CBOMCTBA. DJIeMEHTapHbIe TPeoOpa30BaHUs MATPHIIL,
SKBUBAJICHTHBIC MATPHUIIBI.

Onpenenurens KBaapaTHOM MaTpullsl. [lonstue onpeaenutens n-ro nopsaka. GopMyIibl BEIYUCICHUS
onpenenuTenei 2-ro, 3-ro nopsakoB. CpoiicTBa onpeaenureneil. Munop, anreOpandeckoe JI0MOJIHEHHUE
AJIEMEHTA OTIpeNIeNUTEIsA. Pa3noskeHue onpeeuTens Mo CTpoke U cTosoiy. CriocoObl BEIYHCICHHUS



omnpeaenuTene (pa3nokeHueM Mo CTPOoKe/cTonoIy, 3 HEeKTUBHBIM NOHKEHUEM TMOPsIKa, TPUBEIACHUEM K
TPEYrOJIbHOMY BULY).

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

Cucrembl muHeHBIX anreOpanueckux ypaBHeHuit (CJIAY). Onpenenenne. Knaccupukanus CJIAY
(omHOpOIHAS, HEOAHOPOIHAS,, COBMECTHAs, HECOBMECTHAsI, ONPE/ICIICHHAs1, HeolpeieJeHHAasl). DKBUBAJICHTHBIC
CJIAY, snemenTapHnbie peoOpa3oBanus. Teopema Kponekepa-Kanemmn. CiocoOb! pereHus: HEBBIPOKACHHBIX
CJIAY: matpuunslii crioco0, o ¢popmynam Kpamepa. Metox ["aycca pemenust CJIAY. Cucrembl THHEHHBIX
OJIHOPOJIHBIX aNreOpanyecKux ypaBHEHHM.

Bextop. Onpenenenue, reomerpuueckuii 00pa3. KomnnHeapHsie, OpTOroHalbHbIE, KOMIUTAHAPHBIE BEKTOPBHI.
JluneitHple omepary HaJl BEKTOpaMu (CyMMa, pa3HOCTh BEKTOPOB, YMHOXKEHUE BEKTOPA HA YHCIIO) U UX
CBOMCTBA. Y CJIOBUE KOJUTMHEAPHOCTH BEKTOPOB.

[Tpoeknus BekTOpa Ha OCh U €€ cBoiicTBa. OpTOHOPMHUPOBAaHHBIN Oasuc. Pa3nokeHne BeKTopa 1o opram
KOOpPJMHATHBIX oceid. Moynbs BekTopa. Hampagisitoniye KOCUHYChbl BEKTOpa U X CBOMCTBA. JIMHEHHbIE
oTiepaIiy HaJl BEKTOpaMH B KOOPJIUHATHOU (hopme. Y CIIOBUE KOJUTMHEAPHOCTH BEKTOPOB B KOOPIUHATHON
dopme.

CkasnsipHO€e MpOU3BeIeHNE BEKTOPOB U €r0 CBOMCTBA. BhIpaxeHue CKalsipHOro MPOU3BEIEHUSI BEKTOPOB Yepe3
KoopauHAThI. [IpuioeHus CKaIsIpHOTO MPOU3BECHH. Y CJIOBHE OPTOTOHAIBHOCTH BEKTOPOB.

BekropHoe mpousBeeHre U ero cBoicTBa. BripaxeHue BEKTOPHOTO MPOU3BEACHUS Yepe3 KOOPIUHATHI.
[IpunoxeHus BEKTOPHOTO MPOU3BEICHHUS.

CmemaHHOE MPOU3BEJCHUE BEKTOPOB M €r0 CBOMCTBA. ['eoMeTpruieCcKHil CMBICI. BeipaxkeHne cMeaHHoro
MIPOM3BEICHUSI BEKTOPOB Yepe3 KoopauHaThl. [IpuoskeHus CMEIaHHOTO MPOU3BECHUS. Y CIIOBHE
KOMILIAHAPHOCTH BEKTOPOB.

JlekapToBa IpsIMOYTOJIbHAS CUCTEMA KOOPJIUHAT. PaccTossHME MEXKy IBYMSI TOUKaMU, JIEJIEHUE OTPE3Ka B
JTAHHOM OTHOIIEHWH, BEIYMCIICHUE TIOAAN TPEYTOJIbHUKA.

JlekapToBas psAMOYroJibHasi CUCTEMA KOOPAMHAT B MPOCTPAHCTBE. MeTo KOOpAMHAT B TEOMETPHUH.
YpaBHeHus JIMHUU. [[B€ OCHOBHBIE 33/1a4¥ aHATUTHYECKON F€OMETPHUH.

YpaBHeHue npsiMoi ¢ yriaoBeiM kKodddurmentom. Ob1mee ypaBHeHUE npsiMoid. HeronHbie ypaBHEHUS TIPSIMOIA.
YpaBHeHHE NPSAMOH, IPOXOAALIEH Yepe3 JaHHYI0 TOYKY B JAHHOM HAIIPABJICHUU. Y paBHEHUE NIPSIMON,
IIPOXOAAIIEH Yepe3 IBE JaHHbIE TOYKH. Y PaBHEHHE NIPSIMOM B OTPE3KaX. Y paBHEHUE MIPSAMOM, MPOXOIAIIEH
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
IPSAMOM.

Oob11iee ypaBHEHHE JMHUM BTOPOTO MOPsAIKa. DJUIUIIC, TUiepOoia, mapadona (onpeneneHne, KaHOHHUECKOe
ypaBHEHHE, UCCIIeJOBaHNE (POPMBI IMHUHU 10 €€ YpaBHEHUIO, (DOKYCHI, IIOIyOCH, SKCLIEHTPUCUTET, (hopMyiia
CBs13U (POKYCHOT'O PACCTOSTHHS C TIOITYOCSIMH, aCUMITTOTHI TUIIEPOOIIBI, TUpEKTpUcHl). [IpuBenenue k
KaHOHHMYECKOMY BHJy OOILIEro ypaBHEHUS IUHUU BTOPOTO MOPSIIKA.

Moayasb 2
YucnoBble MHOKECTBA. MHOXKECTBO JIEWCTBUTEIBHBIX YHUCEN U €0 OCHOBHBIE CBOMCTBA. AOCOMIOTHAS



BEJIMYMHA JEMCTBUTEIHHOTO Yucia U e€ cBoicTBa. [logMHOXKeCTBa MHOKECTBA IEHCTBUTENLHBIX YHCEIT:
OTpPE30K, HHTEPBAJI, IIOIyHHTEPBaJ, 0ECKOHEUHBIH HHTEPBAJ, OKPECTHOCTb, IPOKOJIOTAsi OKPECTHOCTb.
[Tonstue Gpynkiuu. O6macTh onpeneneHus U 0oaacte u3MeHeHus: GyHKIU. CrocoObl 3aaHus (QyHKITHH.
O6parnas ¢pyaknus. CroxHas QyHKIIHSL.

OcHoBHbIE 2NIeMeHTapHbIe PYHKIUU U UX TpadUKH.

BbeckoneuHast yrcnoBas MOCIE0BATEIBHOCTh. MOHOTOHHBIE, OTPaHUYEHHBIE, HEOTPAHUYEHHBIE, OECKOHEYHO
OoubiIrie 1 6ECKOHEYHO Malible TIociIe0BaTebHOCTH. OCHOBHBIE CBOMCTBAa OECKOHEUHO MAJIbIX
nocneaoBaresnbHocTel. Cxomsumecs nociea0BaTeIbHOCTH U X OCHOBHBIE CBOMCTBA. Uucno e, Kak mpeaen
YHICIIOBOM MOCIIE0BATEIHHOCTH.

[Ipenen ¢yukuuu B Touke. OMHOCTOPOHHKE MPeaebl. beckoHeYHO 60bIre U 6ECKOHEYHO Mable (PYHKIIHH,
UX CBOICTBa. 3amMeuaTeNnbHbIE PENIENbl U CIEACTBHUA U3 HUX. HeonpeneneHHOCTH U METO/IbI UX PAaCKPBITHSI.
CpaBHeHHE 0€CKOHEUHO MabIX (yHKITHM.

Omnpenenenre HENPEPHIBHOCTH GYHKIMH B TOUKe. TOUKH pa3pbiBa GYHKINU U X KIAacCU(PUKAIUS.

[TonsiTHEe MPOU3BOIHON. YpaBHEHUE KacaTeIbHOW U HOpMaH K KpuBoid. [luddepeHunpyeMocTs QyHKIHUH.
[TpaBuna u popmynsl quddepennmupoBanus. Jlorapudmudeckas npousBoaHas. [IponzBoanas
CTETIEHHO-TI0KA3aTeNIbHON (PYHKITHH.

[Tpon3BoHBIE BBHICIIUX MOPSAKOB.

[Tonsatue muddepennmana pynkuuu. [Ipumenenne quddepennnana Kk npuOIMKEHHBIM BHIYUCICHUSIM.
Juddepennunans Beiciux nopsakos. Auddepernnan n-ro nopsaka oT CI0KHON QyHKIUH.

Teopema Jlonutans. PackpeITe pa3IuuHbIX HEOMPEAEIEHHOCTEN C MOMOIIbIO NpaBwmiia Jlonurans.
Bospactanue u yObiBanue pynkuuii. Heo6xoanmoe yciaoBue, 10CTaTOYHOE YCIOBHE MOHOTOHHOCTH (DYHKIIHH,
UX T€OMETPUYECKUN CMBICII.

JlokanbHbIi 3kcTpeMyM ¢yHKIMH. Onpenenenne MakcuMyma (MuHUMYyMa) pyHkuuu. HeoOxoammoe ycioBue
CYILECTBOBAHMSI IKCTpEMyMa, €€ reomeTpudeckuii cMmbici. Kputnueckue Touku. JloctaTouHble yCIOBUS
CYIIECTBOBAHMSI IKCTPEMYMa IEPBOTO U BTOPOTO MOPSAKOB, UX T€OMETPUUYECKUI cMBbICT. CXEMBI UCCIeI0BAaHUS
(GYHKIMK HA MAKCUMYM U MUHHMYM C TIOMOIIBIO TIEPBOM U BTOPOI NMpou3BoAHBIX. MccnenoBanue GyHKIMN Ha
MaKCHMyM U MUHUMYM C TIOMOIIbIO opmyitel Teitnopa.

Hanpasnenue Beinmykioctu rpaduka GyHKInU. JlocTaTouHble yCIOBUS HaMpaBieHUs BBITYKJIOCTH BBEpX (BHU3)
rpaduka QyHKIUH.

Touxu nepernda. Heobxoaumoe ycnosue neperu6a rpaguka ¢pynkuuu. [lepBoe 1 BTopoe J0CTaTOUHbIE
YCIIOBHSI CYIIECTBOBAHUS TOUKH Meperuoa.

AcumnToTsl rpaduka ¢pyHkiuu. Heobxonumoe 1 10cTaTOUHOE YCIOBHE CYIIECTBOBAHUS HAKIIOHHOM
ACHUMITOTHI.

OOm1as cxema uccaenoBanus GYyHKIMNA U TOCTPOEHUs UX TpadukoB. I 106ambHbIe MAKCUMYM U MUHUMYM
¢byHkumu Ha oTpe3ke. OThICKaHWE HAMMEHBIIEro M HauOOoJIbIIero 3HaYeHNsT (QYHKIIMU Ha OTpPE3Ke.

[TonsTre pyHKINM HECKOJIBKUX MepeMeHHbIX. O0nacTu onpeaeneHus 1 U3MeHEHHsI PYHKIIMH HECKOIbKUX
nepeMeHHbIX. ['eomeTpruyeckoe n3o0paxkeHnue PyHKIMH IBYX epeMeHHbIX. [loHaTre nuauii (moBepxHOCTEHN)
ypoBHs ¢pyHKIMA. [Ipumeps! GyHKIMIA ABYX EPEMEHHBIX, UX TpapHKH, 00JacTH ONpeaesIeHUs] U U3MEHEHHUS,
JMHUU YPOBHSL.

YactHble Mpou3BOIHbIE PYHKIIMHM HECKOJIBKUX MEepeMEHHbIX. ['eoMeTprueckas HHTEPIPETAIs YaCTHBIX
MPOU3BOIHBIX (DYHKIIMU JBYX MepeMeHHbIX. uddepeHunpyeMocTb GyHKINN HECKOIBKUX

nepeMmeHHbIX. Juddepennnan GyHKINN HECKOIbKUX TIepeMeHHBIX. [[OHATHE CII0KHON (QYHKIINN HECKOIBKUX
nepeMeHHbIX U e€ quddeperunpoBanue. [lomHas nponsBoanas. MHBapuaHTHOCTH (YOPMBI IEPBOTO
muddepennnana. [Ipumenenue momHoro nuddepenuana B npuOIMmKeHHBIX BIYUCIeHUIX. [lonaTre
GbyHKIUY, 3a1aHHOM HEeSIBHO W Tipou3BoAHast oT He€. [IpousBonnas mo HampasineHuto. ['paguent. Cs3b
rpajiieHTa ¢ IPOU3BOJHON MO HampasieHuto. CBoiicTBa rpagueHTa. YacTHple IPOU3BOIHBIE BBICIIMX
nopsiikoB. TeopeMa 0 HE3aBUCHUMOCTH CMEUIAHHBIX TIPOU3BOJHBIX OT MOpsiaKa AuHepeHIupoBaHHS.



Huddepenunanst Beiciux nopsakos. @opmyna Teitnopa ans GyHKIUN 1BYX IEPEMEHHBIX.

be3ycroBHBIH SKCTpeMyM (YHKIINU HECKOJIBKUX NIepeMeHHbIX. HeoOX0auMble U JOCTaTOUHBIE YCIOBHUS
SKCTpeMyMa (PyHKITMH HECKOJIBKUX MepeMeHHbIX. MaTpuna ['ecce. Y cioBHBIN dKCTpeMyM (QyHKITHH
HECKOJIbKUX NepeMeHHbIX. PyHkuus Jlarpanka. ['1oOanbHbIi SKCTpeMyM (YHKIMU HECKOJIBKUX MEPEMEHHBIX.

Monayab3
ITepBooOpasHas. Teopema o0 pa3HOCTH JIBYX nepBooOpa3HbIX pyHKIMH. Heonpenenénuplii MHTErpan u ero
CBSI3b C epBo0Opa3HOi. ['eoMeTpuueckas HHTEpIpETaLUs HEONpeaAeIEHHOTO HHTerpana. MHTerpanbHas
KpuBas. Teopema o CyIeCTBOBaHUN HEONPEIENEHHOTO UHTerpaia. OCHOBHBIE CBOWCTBA HEOIIPENEIEHHOTO
uHTerpana. Tabnuia OCHOBHBIX HEONPEAEIEHHBIX HHTETPAJIOB.
OCHOBHBIE METOBI HHTETPUPOBAHUS: METOJ] HETIOCPEICTBEHHOIO MHTEIPUPOBAHUS, METOJI MHTETPUPOBAHUS
3aMEHOI NepeMeHHON (II0ICTaHOBKOM), METOJ] MHTEIPUPOBAHUS 110 YacTsAM. MHorowieHsl. Pa3noxenue
MHOIO4WwIeHa Ha MHOKUTEIU. KpaTHele KOpHH MHOro4sieHa. TeopeMbl 0 MHOTOWIECHE TOKIECTBEHHO PaBHOM
HYJIIO, O TOKJECTBEHHO PABHBIX MHOTOWIECHAX. TeopeMa 0 KOMIUIEKCHBIX KOPHSAX MHOTOUJIEHA C
JeUcTBUTENbHBIMU KO3 duimenTamu. Pasnojxenne MHOrouneHa ¢ JecTBUTENbHBIMU K03 puiimenTamMu Ha
IIPOU3BE/ICHNE HEPUBOJUMBIX BEIIECTBEHHBIX MHOXKUTEIEH.
JlpoGHO-parnmonanbHas GyHKIMA (parpoHanbHas 1po0s). [IpaBuibHas 1 HempaBUiIbHAS pallMOHATIbHAS JpO0B,
pasiioKeHHe HEMPaBMWIHLHOM IpoOKU Ha CyMMYy MHOTOWICHA U NMPaBUIILHOM Apoou. [Ipocreiinue panroHaabHbIe
apoOu. Pa3nokeHune npaBUIbHON pallMOHANbHOM 1pobu Ha npocteiimue. CrocoOs! onpeaeseHus
KO3 QHUIUEHTOB pa3iiokeHus (METOo/] cpaBHEHUS KO3()(PUIIMEHTOB, METOT YACTHBIX 3HAYCHUN ).
WHuTerpupoBanue panoHaIbHBIX apobeil. MeTon paunonanu3anuu. HTErpupoBaHne HEKOTOPBIX
TPAHCLEH/ICHTHBIX, TPUTOHOMETPUYECKUX M UPPALIMOHAIBHBIX (YHKUMH. [IoHsTHE O QYHKIMAX, HHTETPajbl OT
KOTOPBIX HE BBIPAXKAIOTCS Yepe3 dJIeMEHTapHble (QYHKIMHU («HEOepyIIHUecs» HHTETPabl).

ITonsiTHEe MHTErpAILHON CYMMBI U €€ IIpesernia. BepxHue 1 HUKHUE CyMMBI M UX cBOWcTBa. MIHTErpupyeMocTsb
HenpepbIBHBIX (yHKIMH. OCHOBHBIE CBOMCTBA ompeeéHHOro naTerpaia. OnpenenéHHblil HHTETpa ¢
NepeMEHHbIM BepXHUM npezaenoM. Teopema HeroToHa-JleiiOHua. Borancnenue onpeaenéHHbIX HHTETPaIoB.
3aMeHa IEpEMEHHOM B OIIpeIeIEHHOM UHTerpaiie. IHTerpupoBaHue 1o 4acTsM.

Hecob6cTBennbie nHTErpaiisl. HTErpasl ¢ 0ecCKOHEYHBIMU TipeenamMu. MHTerpansl OT pa3pbIBHBIX (QYHKIUI.
Cxopsiuecs, pacxosiuecs: HeCOOCTBEHHbIE MHTETPaIbl.

I'eomeTpuueckue MpUIOKEHUS ONpeAEIEHHOr0 HHTerpasa. Beruncnenue miomany GUrypsl, JUIMHbL TyTH,
o0bEMa Tena, TUIOIAAN MOBEPXHOCTH Tella BpaIleHusl.

[Tonsitue o nuddepeHmanb-HOM ypaBHEHUH. 3a1a9u, TPUBOASIINE K AU dHepeHIInaTbHbIM ypaBHEHUSM
(YpaBHEHHE ABMKEHUS TeJa MPU COMIPOTUBICHUH CpPebl, 3a7aua O palMOaKTUBHOM pacnaje). OnpeneneHue
muddepernnanbHoOro ypapHenus. [louatus perenus, o0mero pemeHus, 4acTHOrO peieHus
mddepeHInanbHOTO YpaBHEHUS, MHTETPAIbHON KpuBOi. Teopema o CyliecTBOBAaHHH M €JHHCTBEHHOCTH
pemenus auddepennuansHoro ypasuenus. 3anada Komm. KauectBennoe uccienoBanue nudpepeHnnanabHoro
ypaBHEHHS IEPBOTO MopsAaKa. VI30KIuHBI, TI0JIe HAPaBICHHIA.

OObikHOBeHHBIC MU DepeHIaTbHbIC YPABHEHUS TIEPBOTO MOPSIKA. Y paBHEHUS C pa3/IeJICHHBIMU U
pa3aensromuMucs nepeMeHHsIMU. O THOPOHBIE YpaBHEHUS MIEPBOTO MopsAaKa. JInHeliHbIe ypaBHEHHS TIEPBOTO
nopsiika u ypaBHeHus bepaymiu. Meroa beprymmm, meron Jlarpanka (MeTo1 Bapualuu MpOU3BOILHOM
MOCTOSIHHOM). YpaBHEHUE B OMHBIX Auddepennnanax. UHTerpupyommii MHOXHUTEb.

OObikHOBeHHBIE MU PepeHIInanbHbIe YpaBHEHHS BRICIINX MOPSIKOB. JJuddepenansaple ypaBHEHNS,
JOMyCKAaroIe TOHKEeHNE TTopsaAKa. JInHeliHbIe OTHOPOIHBIE M HEOJHOPOIHBIE TU(depeHaIbHbIe
yYpaBHEHUS BBICIINX MOPSIKOB.OCHOBHBIE TEOPEMBI O PEIICHHUIX JTHMHEHHOTO OJHOPOIHOTO YPaBHEHHUS.



Jluneitnast 3aBucumocth GyHkuuid. CTpyKTypa 00IIero pemeHus: OJHOPOIHOTO U HEOTHOPOTHOTO JTMHEHHBIX
muddepeHInaIbHBIX ypaBHEHUH. MeTo 1 Bapraliy MPOU3BOIBHBIX MOCTOSHHBIX.

Jlunetinsie nudepeHnnanbHpIe ypaBHEHHS N-T'0 TOPSIIKA C TIOCTOSTHHBIME K03 duimentamu. Bun gactHOTO
pelIeHrs JMHEHHOT0 0JIHOPOJAHOTO ypaBHEHUs. XapaKTepuCcTUYECKoe ypaBHeHHe. By obiiero pemeHus
HEOJIHOPOJHOTO JIMHEHHOTO AU(HEpeHIINaTbHOIO YPAaBHEHHS C TIOCTOSIHHBIMU KO3 GUITUECHTAMH.
HaxosxneHne 4acTHOTO pelieHus: HEOAHOPOIHOTO JTMHEHHOTO Ju(PepeHIINaIbHOTO YPaBHEHHUS 110 BUILY
[IPaBOM YaCTH.

[Tpubmmkennoe pemenne nuddepeHnaIbHBIX ypaBHEHUH (METO] TIOCIe0BaTENbHOTO T depeHITUPOBaHMS,
METO/ HEOTIPEACICHHBIX KOA((PHUITMESHTOB).

Cuctemsl mudepeHIaIbHbIX YpaBHEHUH.

MareMaTHKa. Teopml BCPOHTHOCTeﬁ H MaTeMaTH4YECCKad CTATUCTHKA

Moayas 1
- DKCKYpPC B UCTOPHUIO PA3BUTHS TEOPHH BeposiTHOCTEH. CiydaliHbIe SIBICHUS U IPEIMET TEOPHH BEPOSTHOCTEH.
OCHOBHBIE THITBI 3314, PEIIAEMBIX C IPUMEHEHUEM BEPOSTHOCTHO-CTATUCTUYECKUX METOJIOB U MOJEIEH.
ITonsaTus cnyyailHoro skcnepumeHTta (UCHbITaHusA) U coObITHs. Ciay4aiiHOe, HEBO3MOKHOE U IOCTOBEPHOE
coObITHsI. CTaTUCTUYECKAs YCTOMYUBOCTD YAaCTOT COOBITUI M HHTYUTHBHOE MPEICTaBIECHUE O BEPOSITHOCTH.
IIpocTpaHCTBO 371EMEHTAPHBIX COOBITHI ¢ KOHEYHBIM YHCJIOM UCXOA0B U KIIACCUUECKOE OIpEIETICHUE
BEPOSITHOCTH. [ €OMETpUUYECKHI M CTATHCTHYECKHUI CITIOCOOBI ONIPEICIICHUs BEPOSATHOCTEH.
- Onepanuu Haj COOBITUSAMU: TIEpeceyeHne, 00beAMHEHNUE, JOMOJHEHUE, Pa3HOCTh, UMILIUKAIHS. OCHOBHBIE
CBOWCTBA omepaluii HaJ coOOBITUSIMU. Anredpa u curma-aiaredpa coObITHi, COOBITHE KaK U3MEPUMOE
(nabnrogaemMoe) MHOXKECTBO. AKcuoMatudeckoe onpenenenue BepositHoctd A.H. Konmoroposa.
BeposiTHOCTHOE MPOCTPAHCTBO, IPUMEPBI BEPOATHOCTHBIX MPOCTPAHCTB. CIEICTBUS U3 AKCHOM:
HENPEPbIBHOCTh BEPOSITHOCTHON MEPbI, CBOWCTBA BEPOATHOCTH /ISl 0ObEAMHEHHS] HECOBMECTHBIX U
COBMECTHBIX COOBITHH, a TaKkKe 7151 00beAMHEHUS COOBITHI, 00pa3yIOMIMX MMOTHYIO TPYIIITY.
- YcioBHas BepOSITHOCTh cOObITHSA. COOBITHS HE3aBUCUMBIE ITONIAPHO U B COBOKYITHOCTH, TpuMep bepHiuTeiina.
®opmyJibl YMHOKEHUS BEPOATHOCTEH, OJIHOU BeposiTHOCTU U balieca. [Iprumepsl BEIUUCIICHUS! BEPOATHOCTEM
CJIO’KHBIX COOBITHH.

Moayasb 2
OnucaHue cxeMbl HE3aBUCUMBIX TOBTOPHBIX UCIBITAHUM C IByMs MCXOJIaMU: YCIIEX U HeyJaya.
Brrurcnenue BeposSTHOCTEH HAOTIOACHHSI OMIPEICTICHHOTO YK CIIA YCIIEITHBIX UCIBITAHUN C TIOMOIIIBIO (POPMYJTBI
beprymn.
[TpuOnmkeHHbIe BBIYUCIIEHUS BEPOATHOCTEH B CXeMe HEe3aBHUCHUMBIX MOBTOPHBIX UCIBITAHUHN C TTOMOIIBIO
MPEACIIbHBIX TEOPEM.
Teopema Ilyaccona. JIokanbHas Teopema Myaspa-Jlannaca. MaTerpanibHas Teopema Myaspa-Jlamiaca.
CrnencTBus U3 UHTETPATBLHON TEOPEMBI 00 OTHOCUTEIBLHOM 4acTOTE CITyYaHOTO COOBITHS M BEPOSITHOCTH
HaAOII0/IEHUS OTIPEeNIEHHOTO YUCIIa YCTIEITHBIX UCTIBITAHUM YUCIa.

Moayasb 3
-MHTyuTHBHOE NOHATHE Cily4aiiHOW BennuuHbl. CaydaiiHas BeTMUMHA Kak u3Mepumast pyHKIus. 3aKoH
pacnpeeneHus Ciiy4aiHou BenuruHbl. OyHKIHS pacnpeIesIeHUs] CIy4ailHON BEJIUYUHBI U €€ CBOWCTBA.
- OcHOBHBIE CITIOCOOBI OMUCAHUS paclpeaeseHUs TUCKPETHON ciyyaiiHoW BennuuHbl. Tabauma pacupeaenenus
BeposTHocTel. Haxoxaenne GyHKIMU pacipeieleHusi U BEPOSTHOCTH MONaAaHNs B UHTEPBAI JUCKPETHOM
Clly4aiiHOH Ben4MHbl. OCHOBHBIE YUCIIOBBIE XapaKTEPUCTUKU: MaTEMAaTUUECKOE OXKHUIaHNE U TUCIIEPCHS],
MO/1a, HauaJbHbIE U LIEHTpaJIbHble MOMEHTHI. CoepaKaTenbHas HHTEpIpETalus YUCIOBBIX XapaKTEPUCTHUK,



BO3MOHasl chepa npuMeHeHus. [locTaHOBKa U pelieHre 3ajaun HaXoXKACHUs pacnpeeneHus QyHKIUH OT
JUCKPETHOM CIIy4alHOU BEJIMYMHBL. MOAENMpOBaHUEe TUCKPETHON CIIy4allHOM BEJIMYUHBI C 3aJaHHBIM
pacrpeeiIeHueM.

- buaoMuanpHOE, THIIEPTEOMETPUYIECKOE U ITyaCCOHOBCKOE pacnpelesieHus. YNCIOBbIE XapaKTEPUCTUKU ITUX
pacrnpeiesieHui.

Monayab 4
- AGCOIIIOTHO HENPEPHIBHBIE ClTyyaiiHble BeTMYUHBI. [IT0THOCTh pacpeaeneHns BEpOsSTHOCTEH U ee CBOWCTBA.
Haxoxxnenne ¢pyHKIMU pacnpeeNeHus U BEPOSTHOCTH MONAAaHNsl B MHTEPBAJ HETPEPHIBHOM CIIy4aiHOM
BeIUYHUHBI. OCHOBHBIC YHCIIOBBIC XaAPAKTEPUCTUKHN: MATEMATHYECKOE 0KUIAHUE U TUCIIEPCHS, MOJIAa U
KBAaHTWJIb, HAUAJIbHBIE U LIEHTPaJIbHbIE MOMEHTHI, K03(ppurmeHT acummerpun u skcuecc. [locranoBka u
peleHHe 3aJ]aui HaXO0XICHUs pacnpeaenaeHus (yHKIMKA OT HePEPhIBHOM CIy4aifHOM BETUYHHBI.
VYHuBepcanpHOe Npeodpa3oBaHue CIydyailHON BeIMYUHBL. MoenupoBaHye HEMPEPbIBHON CiIy4yaitHON
BEJIMYMHBI C 3aJaHHBIM 3aKOHOM PACIIPEACICHUS.
- PaBHOMEpHOE pacmpeneneHue, NoKa3aTeIbHOE U HOPMAJIBHOE pacnpeesieHns. YNCIoBbIe XapaKTEpUCTUKN
9TUX PACIPEIECICHUM.

Moayasb 5
BeposiTHOCTHast U cTaTUCTHUYECKAs MOJIETH CITy4aifHOTO SKCIIEPUMEHTA.
OCHOBHBIE THUIIBI CTaTUCTHYECKUX Mojesel. ['eHepanbHas COBOKYIHOCTh, BHIOOPKA M OCHOBHbBIE CIIOCOOBI
OpraHU3alH BHIOOPKH.
PesynbraThl HaOMIOeHUH, TIIaHBI UCTIBITAaHUH. [IOHATHS CTATUCTUKHU U CTATUCTUYECKON OLICHKH.
HeszaBucumas moBTopHasi BBIOOpPKa U €€ COBMECTHBIN 3aKOH paclpeieieHus. BEIoopoyHoe mpoCTpaHCTBO.
OyHKUMS TPaBAONOI00US.
BribopouHoe pacnpenenenue. BapuamoHHbIi ps U MOPSAAKOBBIE CTATUCTUKU.
Bri0opouHble HaYallbHbIE U LIEHTPAIbHbIE MOMEHTBI, SMIIUpUYecKast (PyHKIHS pacrpeieNeHus: 1 BIOOpouHas
KBaHTWJIb, BEIOOPOYHBIE KOA(PUIIMEHTH aCHMMETPHH U dKctiecca. HaxoxxieHne BEBIOOPOYHBIX XapaKTEePUCTHK
0 TPYIIIMPOBAHHOM BHIOOPKE (110 MHTEPBAJIBHBIM JaHHBIM), pacIpeIeIeHUe IPyIIUPOBAHHON BEIOOPKH.
['ucrorpamma u Apyrue HemapameTpUYeCKUe OLIEHKH IIOTHOCTH paclpe/ieieHus CllydyailHON BeTMYUHBI,
IIOJIUTOH YacTOT.

[ToHsTHS KOPPENALMOHHON U PErPECCUOHHOMN 3aBUCUMOCTeH. OCHOBHBIE 3a]Ja4l KOPPEISIIMOHHOTO aHaIN3a.
OCHOBHBIE THIIBI IEPEMEHHBIX: HOMUHAJIbHBIE, IOPSAIKOBBIE U KOJIMYECTBCHHBIE.

V3MepeHue cuiibl CBSI3U MEXAY EPEMEHHBIMH ¢ TOMOIIBI0 K03 duumentoB koppensuu [lupcona u
CrimpmeHa, CBOHCTBA 3TUX KOIPPUITUCHTOB.

Moayasb 6
- [locraHOBKa 331241 TOYEYHOTO OLICHUBAHMUS (B ITApaMETPUUYECKON M HEMapaMeTPUIECKON MOCTaHOBKE).
OCHOBHBIE METO/IBI ITAPAMETPHUECKOTO OIIEHUBAHMUS: METO/Il MOMEHTOB, MAaKCUMAaJIBHOTO MPaBIOIOA00US 1
1oJCTaHOBKU. CBOMCTBA CTATUCTUYECKOM OLIEHKU: HECMEIIEHHOCTh, COCTOSTEIbHOCTh, 3()(hEKTUBHOCTb.
- nTepBanbHbie onleHKU. JloBepuTENbHBIC HHTEPBAJIBI ABYCTOPOHHHIE U OAHOCTOPOHHKE. JlOBepUTENbHBIE
MHTEPBAIIBI [ TApaMeTPOB HOPMAIBHOTO pactipenesnerus. [loctpoeHne qoBepUTEIbHBIX HHTEPBAIOB JIJIS
BEPOSITHOCTH, JI0JIU TeHEPATbHOW COBOKYITHOCTH M MAaTEMaTHYeCKOTO OXKHIAHUSI.
- 'unote3s! npocThie U crnoxHble. CTaTUCTUYECKUI KpUTEepuil (TeCT) U cTaTUCcTUKA Kputepusa. Kpurtndeckas
obmactb. Ommobku 1-ro u 2-ro poxa. CtaTucTHyecKas MpoBEpKa TUIIOTE3: OCHOBHBIE THUITBI THITOTE3 M 00IIast
JIOTHYECKAs CXeMa CTaTUCTHYECKOTo KpuTepus. Kpurepun coriacusi ¥ 3HAYMMOCTH. XapaKTEPUCTHKH
Ka4yecTBa KpUTepHs: (PyHKIMS MOIIHOCTH, YPOBEHb 3HAYMMOCTH, BEPOSITHOCTH OIIMOOK IEPBOTO U BTOPOTO
pona, GyHKIMS pUCKa.



- [IpoBepka runores cay4yaifHOCTH M HE3aBUCUMOCTH C IIOMOIIBIO KPUTEPUEB CEpUIl M HHBEPCUH, KPUTEPHS
xu-kBajpat. Kputepun cornacust xu-kBaapar. Kpurepuu ogHopoanoctu. [IpoBepka rumnores o napamerpax
HOpMaJIbHOIO pacnpezeneHus. [Iposepka mapameTpuyecko runoTe3bl O YUCIOBBIX 3HAYEHUSIX TapaMETPOB.
[IpoBepka rumnoTe3 o BEpOSATHOCTAX U JOJISAX TeHEePabHOM COBOKYMTHOCTH, O CPEAHHUX U AUCTIEPCHSIX.



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. bamokuna JI. A.Teopust BepoATHOCTEH U 2IEMEHTHI MATEMATHYECKON CTaTUCTUKU.yueOHOe TTocooue s
CTYJIEHTOB HEMaTeMaTHUECKUX (aKyJIbTEeTOB, U3YUAIOIINX AUCIUILINHBI «MatemaTuka» u «Teopus
BEpPOSITHOCTEH M MaTeMaTH4YeCKO cratucTukm» : [B 2 4.] Y. 1/J1. A. bamokuna, H. B. XKekuna ; M-Bo Hayku u
BbIcHI. oOpa3oBanus PD, [1epm. roc. Hat. uccnen. yH-T.-Ilepme: ITTHNUY,2021, ISBN 978-5-7944-3602-0.-160
https://elis.psu.ru/node/642341

3. Omenkosa H. B.,Crapoctuna JI. C. Matemaruka. [IpakTukyM:yueOHOe mocodue A CTyIeHTOB
reorpaguueckoro u OMOJIOrHuecKoro (hakyIbTeTOB, H3yvaromux Kype «Matemarukay/H. B. Omenkosa, JI. C.
Crapoctuna.-Ilepmp:IIT'HNY,2021, ISBN 978-5-7944-3737-9.-261.-bubnuorp.: c. 260
https://elis.psu.ru/node/642782

4. ITonockoB U. E. MaremaTnueckas cratuctuka. Kypc nekiuii u mpakTHKyM: y4eOHOe ITocoOHe ISl CTYA€HTOB,
00yJaronuXcs 1Mo €CTeCTBEHHO-HAYYHBIM HAIMPaBJICHUSIM MOAT0TOBKH OakanaBpos/U. E. ITomockos.-
[Mepmp:IITHNY,2022, ISBN 978-5-7944-3870-3.-412. https://elis.psu.ru/node/643048

5. KycsxoB A. I1I. MaremaTtuka. BBenenue B ananu3:yueOHoe mocoOue sl HHOCTPAHHBIX CTYJACHTOB BCEX
HaIpaBJICHUH MOJArOTOBKM OaKkallaBpoB, U3yYaroluX AUCUUILINHY «Briciias marematukan/A. 1. Kycskos.-
[Tepmp:III'HNY,2023, ISBN 978-5-7944-3988-5.-111.-bubauorp.: c. 95-96 https://elis.psu.ru/node/643299

6. I'mypman, B. E. Teopus BepossTHOCTEH 1 MaTeMaTHYeCKasi CTATUCTUKA | y4eOHMK 11 By30B / B. E. 'mypmas.
— 12-e u3n. — Mocksa : U3parensctBo KOpaiit, 2021. — 479 ¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-
534-00211-9. — Texkcr : anextponHHsIid / OOpa3zoBarenbHas maatdopma FOpaiT [caidr].
https://urait.ru/bcode/468331

JdomosHuTebHAA:

1. Conma, M. C. Teopwusi BEpOATHOCTEH U MaTeMaTHUYECKasi CTATUCTHKA : yueOHoe mocooue / M. C. Comnma, A.
®. Boponun. — HoBocubupck : HoBocuOupckuii rocy1apCTBEHHBINH apXUTEKTYPHO-CTPOUTETHHBIN
yuauBepcuteT (Cudctpun), 9bC ACB, 2007. — 77 ¢. — ISBN 5-7795-0348-6. — TekcT : 37IeKTPOHHBIH //
OnexkrponHO-O0nOMHoTeunas cucreMa IPR BOOKS : [caiir]. http://www.iprbookshop.ru/68825.html



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 MaTeMaTHYECKUH TTOpTa
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

OO6pa3oBarenbHblii mpolece No AucuuIuinHe MaTteMaTHKa MpeanosaraeT uCHoiIb30BaHUE CIIETYIOIIEro
IIPOrpaMMHOTr0 obecrieueHust U HHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:
- JOCTyH B pexxuMme on-line B DnekTpoHHyo 0ubanoreunyto cuctemy (3bC);
- IOCTYT B 3JIEKTPOHHYIO HH()OPMALMOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA.
Heob6xoanMoe nuiieH3noHHOE | (M) CBOOOIHO PacpoCTpaHsIeMoe MPOrpaMMHOE 00ecrieyeHune:
- MPUJIO’KEHHE TTO3BOJIAIOIIECE MPOCMATPUBATh U BOCITPOU3BOANTH MearakoHTeHT PDF-(aitnoB «Adobe Acrobat
Reader DCyx»;
- IporpaMmMa IpocMOTpa UHTEPHET KOHTeHTa (Opay3ep)
- o¢ucHsli naket npunoxxenuit «LibreOffice».
Crenani3upoBaHHOE MTPOrpaMMHOE oOecTieueHue He TpedyeTcs.

IIpu ocBOCHMM MaTepUalia U BIIOJHEHU 3aJaHUM 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelleHHbIX B JInunbix kabunetax odyqaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHNUM 3aHITHI B PEXKHME OHJIAH MOTYT
UCTIOJIh30BAThCS:

cucteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TEKCTOBBIX MaT€pPHAJIOB U MPE3EHTAIINH, ayINO0- ¥ BHJICOKOHTEHT, a TaK JK€ TECThI, IPOBEPSEMbIE 3a/1aHus,
3aJJaHus JJ11 COBMECTHOM paboTHI.

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

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HCOOXOAMMOM AJIl OCYIeCTBJICHUS
00pa30BaTeJBLHOIO NpoLecca Mo AUCHHUILINHE

J1J1s TeKIIMOHHBIX 3aHATUN TpeOyeTcs ay IMTOpHsl, OCHAIIICHHAS MTPE3EHTAIIMOHHON TEXHUKOU (IIPOEKTOp, IKPaH,
KOMIThIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00ecIieueHneM, MEJIOBOH (1) I MapKepHOU
JIOCKOH.
Jlyst mpoBeieHNsT TPAKTUYECKUX 3aHATHH - ayUTOPHs, OCHAIIICHHAS MPE3EHTAIMOHHON TEXHUKON (TIPOEKTOp,
9KpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIONIMM ITPOTPaMMHBIM 00OecIieueHuEM, MEJIOBOH (1) MM MapKepHOH
JIOCKO.
Jyis TpynmoBBIX (MHIMBHUIYATBHBIX ) KOHCYJIBTAIMN - ayUTOPHSI, OCHAIICHHAS TIPE3CHTAIMOHHON TEXHUKON
(mpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM MPOTPAMMHBIM 00€CTIeYeHHEM, MEJIOBOH (1) Win
MapKEepHOH JOCKOM.
Jlig poBeIeHUs TEKYILETO KOHTPOJIS - Ay AUTOPHSI, OCHAILIEHHAs! MEJIOBOM (M) MM MapKEPHOM TOCKOM.
J1is TpOBEIEHUSI HITOTOBOTO KOHTPOJIS - Ay UTOPHSI, OCHAIIEHHAS! KOMIIBIOTEPHON TEXHUKOH ¢ BO3MOKHOCTBIO
MOJKIIIOUEHUS K ceTH VIHTepHeT.
CaMocTosiTenbHast paboTa CTYACHTOB: ayIMTOPUS, OCHAIIICHHAS KOMIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO
MOJKIItoueHus K ceTu «VHTepHEeT», ¢ 00ecrieueHHBIM JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
o0Opa3oBaTeNbHYI0 Cpeay YHUBepcuTeTa, moMmenienus Hayunoit onbnuorexku [ITHUY.

[Tomemenus nayunoi 6uomuorexku [I'HUY mist oGecrieuerHust caMoCTOSITEIbHON PaboThl 00yUYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T7100abHONW KOMIIBIOTEPHBIM CETSIM.



2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaTbHBIMH
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuauyeckoro gaxynprera, Kopn.9, aya. 4. O6opynoBana 11 nepconanbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro paxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbioTepbl, yCTaHOBICHHBIE B TOMEUICHUAX HAyYHOU OMOIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omnepanunonnas cuctema ALT Linux;

Odwucnrrii maket Libreoffice.

CrpaBouHno-nipaBoBas cucrteMa «Koncynsrantllnrocy



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 KaAPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEMATHYECKUX U €CTECTBEHHBIX HAYK

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

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

YTBEPKIACHUS TEOPUU
BEPOSITHOCTEW M MATEMATHYECKOU
CTaTUCTUKH.

YMETb: npou3BoauTh
BEPOSITHOCTHO-CTaTUCTUYECKUE
pacyeTsl B CTaHIAPTHBIX
MOCTaHOBKAX, /1aBaTh
COZIEpXKATEIBbHY IO
MHTEPIIPETALNIO PE3YIILTATOB
BBIYHMCIICHH, KOHTPOJIUPOBATH
MPaBUIIBHOCTh BBIUNCICHUN;
CaMOCTOSITEIIbHO TPHOOPETATh
HOBBIE 3HAHUSI.

BJIAJJIETD: ocHOBHEIM
HNOHSTUWHBIM aInIapaToM TEOPUU
BEPOSITHOCTEW U MATEMATHUYECKOU
CTAaTUCTUKH; HABBIKAMU
TEOPETUYECKOr0 aHAJIN3a
BEPOSITHOCTHO-CTaTUCTUYECKUX
MOJeJIeH; HaBbIKaMU
CTaTHUCTUYECKOI'O aHaIN3a
JAHHBIX U BEPOSITHOCTHBIX
MOJIEJIEH C UCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHUH.

He 3HaeT 0OCHOBHBIE IOHATHS U YTBEPKICHUS
TEOPHUH BEPOATHOCTEN U MaTEMaTUYECKOU
cTtaTucTUKU. He ymeeT npon3BonuTh
BEPOSITHOCTHO-CTaTUCTUYECKHE PACUETHI B
CTaHJIapTHBIX TOCTAHOBKAX,
JIaBaTh COAEPKATEIbHY UHTEPIPETALUIO
pe3yJIbTaTOB BBIYMCIICHU,
KOHTPOJMPOBATh MPABUIBHOCTH BBIYHCICHUH.
JleMOHCTpHUpYyEeT OTCYTCTBHE HABBIKOB
TEOPETUUYECKOTO U CTATUCTUYECKOTO aHAIU3a
BEPOATHOCTHO-CTATUCTUYECKUX MOJEIIEH.
YaoBaerBopuTeabH
OOu1re, HO HE CTPYKTYPHUPOBAHHBIE 3HAHUS
OCHOBHBIX IOHATHUI TEOPUHU BEPOSITHOCTEU U
MaTeMaTUYECKON CTaTUCTUKHU.
JleMOHCTpUpYET YaCTUYHO C(HOPMUPOBAHHOE
YMEHHE IIPOU3BOIUTH BEPOSITHOCTHO-
CTaTUCTUYECKHE PACUEThI B CTAHAAPTHBIX
MMOCTAaHOBKAX,
JaBaTh COAEPKATEIbHYI HHTEPIPETALUIO
pe3yJibTaToOB BhluuciaeHuil. imeer
MIPEACTABJICHUE O TEOPETUYECKOM aHAJIN3e
BEPOSATHOCTHO-CTaTUCTUYECKUX MOJEIIEH 1
CTaTUCTUYECKOM aHAJIN3€E JTAHHBIX.
@parmMeHTapHOE IPUMEHEHNE HABBIKOB
CTATUCTUYECKOTO aHAIN3a JaHHBIX U
BEPOATHOCTHBIX MOJIENIEH C UCTIOJIb30BAHUEM
KOMIBIOTEPHBIX TEXHOJIOTHM.

Xopouo
CdhopmupoBaHHbIE, HO COJIEPKAIIUE OTIETbHbIC
pOoOEITbl 3HAHUS OCHOBHBIX TOHSITHI TeOpUn
BEPOATHOCTEN U MAaTEMAaTUYECKON CTATUCTUKHU.
B nenom ycneunsie, HO coaeprKaue
OTJeNbHBIE MPOOEIbl YMEHUS IPOU3BOIUTH
BEPOATHOCTHO-CTATUCTUYECKUE PACUETHI B




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
CTaHAAPTHBIX MOCTAHOBKAX,

JIaBaTh COJEPKATEIbHYI0 HHTEPIIPETALIUIO
pe3yJIbTaTOB BBIYMCIIEHUN. Y MEET
KOHTPOJINPOBATh MPABUIBHOCTb BBIUNCICHUN;
CaMOCTOSITENIbHO MMPUOOPETATh HOBBIC 3HAHUSI.
Biiageer 0CHOBHBIM MOHSATUHHBIM annapaToM
TEOPUHU BEPOSITHOCTEN U MATEMATUYECKOM
CTaTUCTUKHU. B 1esiom ycnemHsoe, HO
coJieprKaliee OTAeIbHbIE IPOOeIbl IPUMEHEHHE
HAaBBIKOB TEOPETUYECKOT0 aHAJIN3a
BEPOATHOCTHO-CTATUCTUYECKUX MOJEIIEN U
CTaTUCTHUYECKOI0 aHAJIN3a JTAHHBIX U
BEPOATHOCTHBIX MOJIENIEH C UCTIOJIb30BAHUEM
KOMIBIOTEPHBIX TEXHOJIOTHM.

O1anyHo
CdopmupoBaHHBIE CUCTEMATUICCKUE 3HAHUS
OCHOBHBIX IOHATHUI TEOPUHU BEPOSITHOCTEU U
MaTeMaTUYECKON CTaTUCTUKHU.
CdopmupoBanHOE yMEHHE TPOU3BOIUTH
BEPOATHOCTHO-CTATUCTUYECKUE PACUETHI B
CTaHAAPTHBIX MOCTAHOBKAX,

JaBaTh COAEPKATEIbHY HHTEPIPETALUIO
pEe3yabTAaTOB BBIUUCICHUN,

KOHTPOJINPOBATh NIPABUIBHOCTh BBIUNCICHUM;
CaMOCTOSITENIbHO MMPUOOPETATh HOBBIEC 3HAHUS.
Ycenemnoe 1 cCHCTEMaTHYECKOE IPUMEHEHHE
HAaBBIKOB TEOPETUYECKOT0 aHAJIN3a
BEPOATHOCTHO-CTATUCTUYECKUX MOJEIIEH U
CTaTUCTHUYECKOI0 aHAJIN3a JAHHBIX U
BEPOATHOCTHBIX MOJIENIEH C UCTIOJIb30BAHUEM
KOMIBIOTEPHBIX TEXHOJIOTHIA.

OIIK.1.2

[TpumensieT 3HaHUS B
00J1acTH MaTEMaTHKH B
00BeMe, HEOOXOIUMOM
JUTSL BIIaJICHHUSI
MaTeMaTHYECKUM
arrmapaTroMm B
npodeCCHOHAIBHON
chepe a1 00paboTKU U
adHaJIn3a JaHHbIX
HaOIIOACHU I

3HATD: ocHOBHEIE ITOHATHS,
(bopMyIIBI M yTBEPIKIACHUS
JUHENHHOHU anredpsl,
AHAJIUTUYECKON reOMETPUH U
MaTE€MaTUYECKOIr0 aHaju3a B
4acTH, Kacaroulencs Teopun
MIPENESIOB U IPOU3BOIHBIX.
YMETb: pewiarts 3a1a4u 1o
JTUHEHHOM anredpe,
AQHAJIMTUYECKON r€OMETPUH U
MaTeMaTHYeCKOMY aHaJINU3y B
Y4aCTH, KaCarolIEeHcs TEOPUU
IIPEJIEIOB U IPOU3BOHBIX;

HeynosiaerBopure
He 3HaeT OCHOBHBIE IOHATHUS U YTBEPKICHUS
JTMHEWHO! anreOphl, aHAIUTHYECKOW T€OMETPHH
Y MaT€MaTU4YECKOro aHallu3a B YacCTH,
KacarolIeNCsl TEOPUHU MIPEACIIOB U
IIPOU3BOHBIX.
He ymeer npous3BoauTh MaTeMaTU4eCKue
pacyeTsl B CTaHAAPTHBIX MOCTaHOBKAX,
JlaBaTh COACPKATEIbHYI0 HHTEPIPETALIUIO
pE3yJIbTaTOB BBIYUCIICHUH,
KOHTPOJIMPOBATh NPAaBUIBHOCTD BBIYMCIICHHN.
JIeMOHCTpHUPYET OTCYTCTBUE HABBIKOB
TEOPETUYECKOr0 M CTATUCTUYECKOr0 aHAJIN3a




KoMnerennus

IInanupyemble pe3y/bTaThl

Kpurepun oneHuBanus pe3yibTaToB

(MHAUKATOP) o0y4eHust o0y4eHust
KOHTPOJIMPOBATh NPABUIBHOCTD HeynosiierBopuren
BBIUMCJICHHIT; CAMOCTOSTEIHHO MaTeMaTUYECKUX MOJICIIEH.
npuoOpeTaTh HOBbIE 3HAHMSL. YnoBaeTrBopuTebH

BJIAJIETD: ocHOBHBIMU
pueMaMy U METOIaMH PEIICHUS
OCHOBHBIX 3aJ1a4 110 JUHEHHON
anredpe, aHATUTUYECKOU
TEOMETPUM U MATEMATHUYECKOMY
aHaJIN3y B YaCTH, Kacarollencs
TEOPUH MPEJEIIOB U
MPOU3BOJAHBIX.

OOm1re, HO HE CTPYKTYPHUPOBAHHBIE 3HAHUS
OCHOBHBIX TOHSATHN JIMHEHHOHN anreOpsl,
AQHAJIMTUYECKOM NeOMETPUN U MATEMaTUYECKOTO
aHaIM3a B YaCTH, KacCaroLEencs TEOPUU
IIPEACIIOB U IIPOU3BOIAHBIX.

JIeMOHCTpHUpYET YaCTUYHO COPMHUPOBAHHOE
YMEHHE NIPOU3BOJIUTE MATEMATHUECKNE PACUETHI
B CTaHJAPTHBIX IOCTAaHOBKAX, AaBaTh
COJIEPKATENBHYIO HHTEPIIPETALHUIO PE3YIBTATOB
BbIUKCIICHH. MIMeeT npencraBieHue o
TEOPETUYECKOM AHAIIN3E€ MAaTEMATUIECKUX
MOJEJIEM I MaTeMaTHYECKOM aHAJIU3€ JaHHBIX.
@®parMeHTapHOE IPUMEHEHUE HABBIKOB
JTMHEWHO! anreOphl, aHAIUTHYECKOW T€OMETPHH
Y MaT€MaTUYECKOro aHallu3a B YacCTH,
KaCarolIeNCsl TCOPUH MIPEACIIOB U
IIPOU3BOHBIX.

Xopouo
CdhopmupoBaHHbIe, HO COJIEPKAIIUE OTIETbHbIC
npo0esbl 3HaHUS OCHOBHBIX TOHSATHIH
JTMHEWHOU anreOpbl, aHAIUTHYECKON T€OMETPHH
Y MaT€MaTU4YeCKOro aHallu3a B YacCTH,
KaCarolIeNCcsl TCOPUHU MIPEACIIOB U
IIPOU3BOJHBIX. B 1enom ycnemnsie, HO
coJiepKallie OT/eJIbHbIE IPOOEebl YMEHUS
IIPOU3BOJUTH MATEMATUYECKUE PACYETHI B
CTaHJApTHBIX TIOCTAHOBKAX, 1aBaTh
COJIEpPKATEIBHYIO UHTEPIIPETALIUIO PE3YIbTaTOB
BBIYMCIICHUI. Y MEET KOHTPOJIUPOBATH
IIPaBUJILHOCTD BBIYMCIICHUN; CAMOCTOSTEIIBHO
proOpeTaTh HOBbIE 3HaHUS. Brnaneer
OCHOBHBIM ITOHSATUHHBIM aIlllapaTOM JIMHEWHON
anreOpbl, aHATUTHYECKON T€OMETPUH U
MaTeMaTHUYECKOr0 aHaJIu3a B YaCTH,
KaCarolIenCcsl TCOPUHU MIPEACIIOB U
IIPOU3BOAHBIX. B 1ienom ycremHxoe, HO
coJiepaKalliee OT/IeJIbHbIE POOebI

OT1iu4Ho
CdhopmupoBaHHbIE CUCTEMAaTHUECKUE 3HAHUS
OCHOBHBIX TMOHSATHH JIMHEHHOHN anredpsl,
AHAJINTUYECKON T€OMETPUH U MAaTEMATUYECKOTO
aHaJIN3a B YaCTH, KaCaOLIENCs TEOPUH




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
mpeiesoB U mpou3BoaHbIX. ChopMupoBaHHOE
yMEHHUE IPOU3BOAUTh MaTeMaTHUYECKUE
pacyeTsl B CTaHJAPTHBIX TOCTAHOBKAX, 1aBATh
coJiepKaTeIbHYI0 HHTEPIIPETAIIUIO PE3YIbTaTOB
BBIYMCIICHHH, KOHTPOJIMPOBATH MPaBUILHOCTh
BBIYMCIICHHI; CAMOCTOSTEILHO PUOOPETATH
HOBBIC 3HAHMSL.
VYcmenrHoe u CHCTEMaTHYECKOE PUMEHECHHE
HAaBBIKOB TEOPETHYECKOTO aHAIN3a
MaTeMaTHYECKUX MOJENIEH.

OIIK.1.2

[Ipumensier 3HaHuS B
00J1aCcTH MaTEMAaTUKH B
00BbeMe, HEOOXOTUMOM
JUTSI BIIAJICHHUS
MaTeMaTHYeCKUM
anmnapaToM B
npodeccuoHanbHOM
chepe 11 00pabOTKU 1
aHaJIn3a JaHHBIX
HaOJIFOIEHUN

3HATD: ocHOBHEIE ITOHATHS,
(GOpPMYIIBI U yTBEPKACHUS
MaTEeMaTUYECKOIro aHan3a B
4aCTH, KaCarolencs TEOPUU
WHTETPaJIOB, PYHKIIHIA
HECKOJIbKMX TIEPEMEHHBIX U
muddepeHIMaTbHBIX YPaBHEHUIA.
YMETh: pemats 3amaun
MaTeMaTHYECKOMY aHaIH3Y B
4acTH, Kacaroulencs Teopun
WHTETrpajioB, GyHKIIUHA
HECKOJIbKMX TIEPEMEHHBIX U
nudpepeHInabHBIX YPAaBHCHUI;
KOHTPOJIMPOBATh MPABUIHLHOCTD
BBIYHCIICHUI; CAMOCTOSITEIIHHO
npUOOpETaTh HOBHIC 3HAHMSL.
BJIAJIETD: ocHOBHBIMU
npUeMaMU U METOJaMH PeIICHUS
OCHOBHBIX 33]1a4 T10
MaTeMaTHYECKOMY aHAIH3Y B
4acTH, Kacalolehcs: TEOpUH
UHTETPaJIOB, PYHKIIHIA
HECKOJIbKMX MEPEMEHHBIX U
nuddepeHIanTbHBIX YpaBHEHU.

HeynosiierBopuren
He 3HaeT ocHOBHBIE IOHATHSA U YTBEPKICHUS
MaTeMaTHYECKOI0 aHajlu3a B YacTH,
Kacarollencsl TEOPUH UHTErpaioB, QyHKIUN
HECKOJIbKUX NIEPEMEHHBIX U
muddepeHnranbHbIX YpaBHEHUH.
He ymeer npon3BoauTh MaTeMaTU4ECKHUE
pacyeTsl B CTaHJAPTHBIX TOCTAHOBKAX,
JlaBaTh COAEPKATEIbHYI0 HHTEPIPETALIUIO
pE3yJIbTaTOB BBIYMCIICHUH,
KOHTPOJIMPOBATh NPaBUIIBHOCTD BBIUMCIIEHUH.
JIeMOHCTpHUPYET OTCYTCTBUE HABBIKOB
TEOPETUUYECKOTO U CTATUCTUYECKOTO aHaJIN3a
MaTEMATHYECKUX MOJEIEH.
Y10BJ1€TBOPUTEIbH

OO1ue, HO HE CTPYKTYPUPOBAaHHBIC 3HAHUS
OCHOBHBIX TMOHSATUN MaTeMaTUYECKOTO aHaIN3a
B YaCTH, KacalolleiCcsl TEOPUH UHTETPaJIOB,
GyHKIUI HECKOJIBKUX MEPEMEHHBIX U
g depeHInaIbHbIX YpaBHEHHH.
JleMOHCTpUpYEeT YaCTUYHO C(HOPMUPOBAHHOE
yMEHHE NPOU3BOIUTH MaTEMaTUUECKHUE PACUETHI
B CTaH/JApPTHBIX IOCTAHOBKAX, AaBaTh
COJIEPKATENbHYIO HHTEPIIPETALINIO PE3YIHTATOB
BbIUKCIICHHH. FIMeeT npencrasieHue o
TEOPETUYECKOM aHAJIN3€ MATEMAaTUYECKUX
MOJIENIE U MaTEMaTUYECKOM aHAJIN3€E JaHHbIX.
@parMeHTapHOE IPUMEHEHUE HABBIKOB
MaTeMaTHYeCKOT0 aHallu3a B YacTH,
Kacarolleicst TEOPUH UHTErpaioB, QyHKIUN
HECKOJIbKUX MEPEMEHHBIX U
mudepeHnnanbHbIX YpaBHEHUH.

Xopomuo
CdopmupoBaHHbIe, HO COJIEpKaIIHe OTAEIbHbIC




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust

Xopomuo
pOoOEeITbl 3HAHUSI OCHOBHBIX TTOHSATHIMA
MaTeMaTUYeCKOro aHajin3a B YacCTH,
Kacarolleicsl TEOPUH UHTErpaioB, QyHKIUN
HECKOJIbKUX MEPEMEHHBIX U
nuddepeHnnaIbHbIX ypaBHeHHH. B nenom
yCHEIIHbIe, HO COiepKalllie OTEIbHbBIE
poOeIIbl YMEHUS IPOU3BOAUTD
MaTeMaTHYECKHUEe PacyeThl B CTAHIaPTHBIX
MMOCTaHOBKAX, 1aBaTh COJIEPYKATEIIbHYIO
WHTEPIPETAINIO PE3YJIbTATOB BHIYUCICHHI.
YMeeT KOHTPOJIUPOBATh MPABUIHLHOCTD
BBIYUCIICHH; CAMOCTOSATEILHO MPUOOPETATH
HOBbIE 3HaHUs. Biiajsieer 0CHOBHBIM
MOHSATUHUHBIM anmnapaToM MaTeMaTU4eCcKOoro
aHaJIM3a B YaCTH, KaCalolelcs TEOPUHU
UHTETPaNoB, GYHKINI HECKOJIBKUX
MEePEeMEHHBIX U U] PepeHInanbHbIX
ypaBHeHUH. B 1enom ycnemiHoe, HO
coJieprKaliee OTAeIbHbIe TPOOeNbl IPUMEHEHHE
HABBIKOB TEOPETUYECKOTO aHAIN3a
MaTeMaTHYECKUX MOJEIEH.

OT1iu4HO
CdopmupoBaHHBIE CHCTEMAaTUYECKUE 3HAHUS
OCHOBHBIX TMOHSATUN MaTeMaTUYECKOro aHajIn3a
B 4acTH, KacaloIEHCs TEOPUH UHTETPaAJIOB,
(YyHKIHI HECKOJIBKUX TIEPEMEHHBIX 1
g depeHInaIbHbIX YpaBHEHHH.
CdopmupoBanHOE yMEHHE IPOU3BOIUTH
MaTeMaTUYECKHE PACUeThl B CTAHIAPTHBIX
MMOCTAaHOBKAX, 1aBaTh COJIEPKATEIIbHYIO
HMHTEPIPETALNIO PE3YJIbTATOB BHIYUCICHUH,
KOHTPOJIUPOBAThH MPABUIBLHOCTH BBIUMUCICHUN;
CaMOCTOSITENILHO MPUOOPETAaTh HOBBIC 3HAHUSI.
VYceneuHoe u cUCTEMaTHYECKOE IPUMEHEHHE
HABBIKOB TEOPETUYECKOTO aHAJIN3a
MaTEeMaTHYECKUX MOJIENICH.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocTaBku ;. ba3zoBas

Buja meponpusiTus NPOMeKYTOYHON aTTeCTANMH : DK3aMEH

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLiEHKa N0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTAIlH ONPEENIeTCS Ha OCHOBE 06ayioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPONPHUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.

MaxkcuMajibHOe KoJn4decTBo 0amioB : 100

KonBepranusi 6a/U10B B 0TMETKHU

«otau4Ho» - ot 81 g0 100

«xopomo» - ot 61 no 80

«yJOBJIETBOPUTEJbHO» - OT 44 10 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3aYTeHo» MeHee 44 Oaiia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs




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

Monayns 1
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

3HaHUE JTMHEWHOU anreOphl: ONpeaeTUTENN
(BTOpOTO U TPETHEro MOpsAIKa, HOHATHE 00
OTpeAeNuTeNsIX 00JIee BICOKOTO MOPSIKa,
CBOMCTBA ONPEIEIUTENIEH, Pa3II0KECHHE
OTIpEICNIUTEINS 110 CTPOKE HIIK CTOJOIY),
MaTpUIlbl (IEHCTBUS C MATPUIIAMU,
oOpaTHast MaTpHIla), CHCTEMbI THHEHHBIX
anredpanvecknux ypaBHEHUN
(xnaccudukarus CJIIAY, pemenue CJIIAY
Merozamu ['aycca, Kpamepa, ¢ moMompro
00paTHOI MaTpHIlEl). YMEHHUE PelIaTh
CTaHJapTHBIE 337241 JIMHEWHOU anreOphi.

3HaHME OCHOB AHAIIMTUYECKON F€OMETPHH,
BKJTFOYAsl BEKTOPHYIO ayireOpy (JIMHEHHbIE
ONepalny HaJl BEKTOPAMHU, CKAJISIPHOE,
BEKTOPHOE U CMENIaHHOE NMPOU3BEICHHE
BEKTOPOB, UX OCHOBHBIE CBOMCTBA, YCIOBUS]
OPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH U
KOMIUIAHAPHOCTU BEKTOPOB), TEOPHIO
MPsIMON Ha TUIOCKOCTH (pa3iUyHbIe BUJIBI
ypaBHEHUs IPSIMO, B3aUMHOE
PaCIOJIOKEHUE ABYX NPSIMBIX, YTOJI MEXIY
MPSIMBIMU, PACCTOSIHUE OT TOYKH J10
MIPSIMO#A ), TEOPHIO TIIIOCKOCTEH M MPSIMBIX B
MPOCTPAHCTBE (Pa3IuvYHbIEC BUJIbI
YpaBHEHUH IJIOCKOCTEN U MPSIMBIX B
IIPOCTPAHCTBE, B3AUMHOE PACIIOJIOKEHUE
JIBYX IIJIOCKOCTEH, IBYX NPAMBIX, IPSIMOU U
IUIOCKOCTH, YTOJI MEXy IIJIOCKOCTSIMH,
MEX/1y MPSIMOH U IJIOCKOCTBIO, PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTHU), TEOPHIO JIUHUHA U
MOBEPXHOCTEN BTOPOTro Mopsiika (3JUIUIIC,
runepOona, mapadona, uX KAHOHUYECKUE
ypaBHeHUs, GOpMa U PACIIOIOKEHUE Ha
IJIOCKOCTH, KAHOHUYECKUE YPaBHEHUS
MOBEPXHOCTEH BTOPOTO MOPSIIKA U UX
F€OMETPUYECKHUI BUT). Y MEHHUE pelaTh
CTaH/apTHbIE 337ja4l aHAIUTUYECKON
Tr€OMETPUHU.




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

Monayns 2
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

3HaHME OCHOB MaTEMaTHYECKOro aHalln3a,
BKJTI0Yas mpeest GyHKIUU (onpeaeeHue,
MOHSITHE OECKOHEUHO MaJIbIX M OECKOHEYHO
OOJIBIINX BEJIWYHH, OCHOBHBIE TEOPEMBI O
npeJenax, pacKpbeITHe HeonpeaenéHHOCTeN
Pa3IMYHBIX TUTIOB), TPOU3BOIHYIO
byHKIUY (OnpeeseHre, reOMeTpUIeCKuit
Y MEXaHUYECKUH CMBICIIBI, TIPABUJIA
dbopmynsl qud pepeHInpoBaHUs, OCHOBHBIE
TeopeMbl 0 U dHepeHIupyeMbIX
GYHKIUAX) U IPUMEHEHUE 3TUX OHATUN K
UCCIIeIOBaHMIO (PYHKITMI. YMEHUE periarh
CTaHJIapPTHBIE 33Ja4l MAaTEMaTUYECKOTO
aHaJIM3a, CoJIepIKalie BHIYUCICHUE
MIPEJIeIOB U MPOU3BOIHBIX.3HAHHE OCHOB

Teopuu (HYHKIIUU HECKOJIBKUX
NEPEMEHHBIX, BKJIIOUasi HOHATHUS (PYHKLIUU
(ompenenenwne, rpaduk, 00JI1aCTh
OTIpeieNIeHus], TMHUN/TIOBEPXHOCTH
YpOBHS1), TIpeienia (onpeeneHue, MpaBuiio
BBIYHMCIICHHUS ), YACTHOU MPOU3BOTHOMN
(ompeneneHue, TeOMETPUYECKUIN CMBICI,
IIPABWIIO €€ BHIYMCIICHUS, CMEIIaHHbIE
MIPOU3BOIHbBIE), POU3BOIHOI 1O
HaIpPaBJICHUIO, TPaJeHTa (ONpeeIeHHE,
reOMEeTPUYECKUN CMBICT, CBOMCTBA) U
IIPUMEHEHNE ITUX MOHITHH K
UCCIIEIOBaHUIO (PYHKIIHI (Oe3yCIOBHBIE U
YCIIOBHBIE 3KCTPEMYMBI, METO]L
HAaUMEHBIINUX KBAJIpaToB). Y MEHUE pelIaTh
CTaHJApTHBIC 331241 TEOPUH (PYHKITUH
HECKOJIbKUX NEPEMEHHBIX.




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

Monayns 3
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

3HaHNE OCHOB MHTETPAIILHOTO UCUUCIICHHUS,
BKJIIOYasl HEOIIPEIETICHHBIN UHTETpall
(ompenenenue, CBOWCTBaA, TaOIHUIIA
OCHOBHBIX UHTETPAJIOB, HETIOCPEICTBEHHOE
WHTETPUPOBAHUE, HHTETPUPOBAHHE
3aMEHOM MEPEMEHHOM U T10 YacTsM,
WHTETPUPOBAHUE HEKOTOPHIX YACTHBIX
KJIaccOB (PYHKIUH ), ONIpeIeIeHHBII
uHTerpai (oHATHe, CBOMCTBRA, (hopMyIia
Hrrorona-JIeitbHuia, 3aMeHa nepeMeHHbIX
Y MHTETPUPOBAHUE 110 YACTAM,
F€OMETPUYECKUE MPUITOKEHNUS ),
HECOOCTBEHHBIN HHTETpaN (ONpeaeIeHus,
METO/bI BBIYUCIICHHUS). Y MEHHE peliaTh
CTaHJIapPTHBIE 337a4l UHTETPAIbHOTO
MCUUCIICHUS] QYHKLIUH OJHOM NepeMeHHOH.

3HaHUE OCHOB TEOPUU OOBIKHOBEHHBIX
nuddepeHINaIbHBIX YpaBHEHUH, BKITIOYAs
muddepeHIaIbHbIe YpaBHEHUS [IEPBOTrO
nopsiika (orpezeseHne, 001ee U 4acTHOE
peleHusl, UHTerpaibHas KpUBasi,
W30KJIMHBI, 1I0JIE€ HAIIPaBJICHUH, pa3IMuHbIe
TUIBl YPaBHEHUH U METOMBI UX
WHTErpupoBaHus), mudepeHIraibHbIe
ypaBHEHHSI BBICUINX TOPSIIKOB
(ompenenenue, 001I€e U YACTHOE PEIICHUS,
Cllyyau IOHMWKEHHUS MOpsiAKa
muddepeHINaNbHBIX YPaBHEHUH,
JMHEWHBIE YPAaBHEHUS C OCTOSHHBIMU
Kod(puImeHTaMn) U CUCTEMBI
TuQdepeHIraIbHbIX YPaBHEHUH
(onpeneneHune, METOIBI MHTETPUPOBAHHUS).
VYMeer pemiats CTaHAAPTHBIE 3a]1a4n
Teopun AUPpepeHnaIbHbIX YpaBHEHUH.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.2

[TpumensieT 3HaHUS B 00JaCTH
MaTeMaTHKHU B 00beMe,
HEOOXOIMMOM IS BIIAJICHUS
MaTeMaTHYECKUM arapaToM B
npodeccuoHaIbHON chepe i
00paboTKM M aHAIKM3a JaHHBIX
HaOIIOACHU I

HTtoroBbiit KOHTPOJIb
HTorosoe KOHTpPOJIbHOE
MeponpusiTiue

3HaHHEe OCHOBHBIX IMOHATHH U
YTBEPKIACHUM TMHEWHON areOpsl,
AHAJIMTUYECKON T€OMETPUH, TEOPUHU
npenenoB u audpepeHnanbHOro
nucyucieHus GyHKIIUA OJHOU ITEPEMEHHOM;
YMEHHE pelIaTh TUTIOBBIEC 3a1a4H;
BJIaJICHUE OCHOBHBIM ITOHSATUHHBIM
anmnapaToM.3HaHHUE OCHOBHBIX MOHSATUN U

YTBEPKIACHUM TEOPUHN (PYHKIIMH
HECKOJIBKUX NEPEMEHHBIX, HHTEIPAIbHOIO
MCUHUCIICHUS, TCOPUH TU(PEepeHITHATHHBIX
YPaBHEHHUI; yMEHHE pelIaTh TUIIOBBIE
3a]1a4M; BJIQJICHHE OCHOBHBIM MOHSATUHHBIM
anmnapaToM.

Crnenupukanusi MeponpusiTuid TEKyero KOHTPOJIA

Mopayas 1

ITpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus NpoBeaEHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPONPUSATHE TPOMEKYTOUHOM aTTectanuu: 20

[Tpoxonnoii 6amn: 9

IToxa3zaTesn oneHUBAHUSA

Banabl

Kaxnoe 3ananue onenuBaetcs B 1 6am1. KontponbHoe MeponpusiTue CYUTAETCS 3a4TEHHBIM, 1

€CJIM TPOUCHT IIPABUJIIBHO BBIIIOJIHCHHBIX 3aJJaHUil COCTaBJISIET ooiee 40%

Mopyas 2

ITpoaomKUTENTEHOCTD TPOBEICHUS MEPOTIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus NpoBeeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcumanbHbIH 0ai, BEICTABIsIeMbIi 32 MEPONPUATHE TPOMEKYTOUHOM aTTectanuu: 30

ITpoxoxnoii 6amn: 13

IToxa3zaTesm oneHUBAHUSA

Banabl

Kaxnoe 3ananue onenuBaercs B 1 6am1. KonTponbHOe MeponpusiTue CYUTAETCS 3a4TEHHBIM, 1

CCJIM MPOUCHT IIPABUJIBHO BBIIIOJIHCHHBIX 3aJlaHUi COCTaBJISIET ooiee 40%

Moayas 3

ITpoaomKUTENEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 yaca
VYcnoBus NpoBeeHUS MEPONIPUATHUS: B YACHI CAMOCTOAITEIbHON PadoThI
MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPONPUSATHE TPOMEKYTOUHOM aTTectanuu: 30

ITpoxonnoii 6amn: 13

IToxa3zaTesm oneHUBAHUS

Banabl

Kaxnoe 3ananue onenuBaercs B 1 6am1. KonTponbHOe MeponpusiTue CYUTAETCS 3a4TEHHBIM,




€CIIM TIPOLIEHT MPABUIILHO BBINOJIHEHHBIX 3alaHuii cocTaBisieT 6omee 40% 1

HNTorosblii KOHTPOJIb

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HAChI CAMOCTOSITEILHON PadoThl
MakcumanbHBIi 0ajll, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 20

[TpoxoaHoii 6amt: 9

IToxa3aTeau oLleHUBAHUSA Baniasl
Kaxxnoe 3ananue onenuBaetcs B 1 6amt. KoHTpobHOE MEpOnpUsTHE CIYUTACTCS 3a4TCHHBIM, 1
€CJIM TIPOIICHT MPABUIILHO BBIMMOJHEHHBIX 3aaHui cocTaBisieT 6osee 40%

Bua MeponpusiTUsi IPOMEKYTOUYHOM ATTECTAUM : DK3aMEH

Cnoco0 npoBeeHUss MEPONIPUATHS IPOMEKYTOUHOM aTTecTauuu : OIeHKa N0 IUCIUIIMHE B paMKax
IIPOMEXYTOUHOM aTTecTally ONpeesieTcs Ha OCHOBE 0ayuioB, HaOpaHHBIX 00yYaroIMMCs Ha KOHTPOJIbHBIX

MEPOIPUATHSIX, IPOBOJAUMBIX B TE€UEHHUE YUEOHOIO NEpHOa.
MakcumajibHOe KoJandecTBo 0aios : 100

KonBepranusi 6a/1710B B 0TMETKHU

«oTau4Ho» - oT 81 mo 100

«xopomio» - ot 61 10 80

«YAOBJICTBOPUTEIBbHO» - OT 47 110 60
«HeY/0BJIETBOPHUTEJIBHO» / «He3auTeHo» MeHee 47 Oaruta

Komnerenunus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTAaTOB 00yYeHU s
OIIK.1.2 Monyns 1 3HaTh pa3IMyYHbIEC I0XOAbI K PEILICHUIO
[Ipumenser 3nanus B 00nacTH ITucbMeHHOe KOHTPOJIbHOE | 33/1a4X BBIYUCICHUSA BEPOATHOCTU
MaTEMaTUKH B 00beME, MeponpusiTue clyyaifHOro coObITUs. 3HaTh OCHOBHbBIE

HEOOXOIMMOM TSI BIaJAEHUS

MaTeMaTHYECKHUM aIapaToM B
npodeccuoHaIbHON chepe 1is
00paboTKHK M aHAIKM3a JaHHBIX

¢dbopMyIibl. YMETh NPUMEHATH (hOPMYIIbI

KJIACCHYECKOW U TEOMETPUYECKON
BEPOSTHOCTH, (POPMYJIbI CIIOKEHUS U
YMHO>KEHUS BEpOSITHOCTEHN, POPMYJIbI

HaAOJIFOIEHUN N g

MOJTHOM BEpOATHOCTH M baifeca.
OIIK.1.2 Moy 2 3HaTh pa3IMyYHbIE TOXOAbI K PEIICHUIO
HpHMeHSIGT 3HaHUs B 00JaCTH IInceMenHoe KOHTPOJIbHOE | 33/1a41 BBIYMCIICHHS BEPOSITHOCTH COOBITUH
MaTeMaTHKU B 00bEME, MeponpusitTue B CXEM€ HE3aBUCHMbIX ITOBTOPHBIX

HEOOXOAMMOM JIJIsI BJIaICHUS
MaTeMaTUYeCKUM amapaToM B
npodeccuoHaabHOM chepe s
00paboTKM M aHAM3a JaHHBIX
HaOI0IeHU

UCIBITAHUN. YMETh NIPUMEHAITH (GOPMYIIBI
dbopmynsl beprymnu, [Tyaccona,
Myaspa-Jlamaca 1uis pemeHus 3agauu
BBIYHCIICHHS BEPOSITHOCTH CIIy4aliHOTO
COOBITHS. YMETh BBIYUCIISTH

HaWBEPOSITHEHIIIEE YUCIIO YCIIEXOB B CXEME
bepnynnu




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKaTOP) TeKYLIero KOHTPOJIs pe3yJbTaToB 00y4eHH
OIIK.1.2 Mopyns 3 3HaTh MOHATUE 3aKOHA paCPEICIICHUS
IIpumMensieT 3Hanus B 0071aCTH IIncbMeHHOe KOHTPOJIbLHOE | CIIy4alHBIX BEJIINYMH, OCHOBHBIE CBOKWCTBA
MaTeMaTHKH B 00bEME, MeponpusiTue 3aKOHa pacrpeaeneHus, (Gpopmybl s
HEOOXOIMMOM [IJIsl BJIA/ICHUS BBIYHCJICHUS OCHOBHBIX XapaKTEPHUCTHK
MAaTEMAaTHICCKUM allllapaToM B JUCKPETHBIX CIIyYailHbIX BEJIMYHH.
npoQeccHOHaNBHO chepe st Metop! IpeoOpa3oBaHus 3aKOHOB
0bpaboTkH ¥ aHa/lnsa NaHHBIX pacrpeieieHUi CITyYaiiHbIX BEIMYHH.
nabumoneHuit Tunosble 3aKOHBI paclpeIesICHUs
JIUCKPETHBIX CIIyYailHbIX BEJIUYHUH. Y METh
BBIUUCIISITH OCHOBHBIE YHCIIOBBIE
XapaKTEPUCTUKU CITyYalHbIX BEJIMYUH,
COJIEPKATEIIbHO UHTEPIIPETUPOBATH
MOJIYYEHHBIN pe3yibTaT, KOHTPOJIUPOBATH
IIPABWJIBHOCTh PE3YJIbTaTOB BHIYMCICHUM;
MIPUMEHSTH TUIIOBHIE 3aKOHOB
pacnpezesieHus K PeeHUI0
coJiepKaTeNbHbIX 3a1a4. Bnaners
HaBbIKaMU aHAJIN3a JUCKPETHBIX
CIIy4alHbIX BEJTUYMH.
OIIK.1.2 Monyisb 4 3HaTh NOHATHE 3aKOHA PAaCIPEIEICHUS
[IpumensieT 3Hanus B 061acTu IIncbLMeHHOe KOHTPOJILHOE | CITYYaliHBIX BEJIMYUH, OCHOBHBIE CBOMCTBA
MaTeMaTHKH B 00bEME, MeponpusiTue 3aKOHa pacrpeneneHus, (HopMyJIbl ISt

HEOOXOIUMOM JISI BIIAJCHHUS
MaTEeMaTHYECKUM ariapaToM B
npodeccuoHalIbHON chepe 1is
00paboTKH M aHAIHM3a JaHHBIX
HaOJIFOIEHUN

BBIYMCIICHUS] OCHOBHBIX XapaKTEPUCTUK
HENPEPBIBHBIX CIyYaHBIX BEJIUYHH.
Metop! peoOpa3oBaHus 3aKOHOB
pacIpeeeHU CIIy4YalHbIX BEJIUYUH.
TurnoBsie 3aKOHBI paCTIPEICICHUS
HENPEPBIBHBIX CIYyYaHbIX BEJIUYHH.
YMeETh BBIYUCISATh OCHOBHBIE YHCIIOBBIE
XapaKTEPUCTUKU HENIPEPBIBHBIX
CITyYalHBIX BEJIMYHH, COJIEPKATEITHHO
HMHTEPIPETUPOBATH MOTYyYEHHBIN
pe3yapTaT, KOHTPOIUPOBATH
MPAaBWIBHOCTh PE3YJIbTATOB BHIUUCICHUM;
MPUMEHSTH TUITOBBIE 3aKOHOB
pacupenenenus K peleHunto
coaepKaTeNbHbIX 3a/1a4. Bianers
HaBBIKaMM aHaJI13a HENPEPBIBHBIX
CIIyYalHBIX BEJIMYHH.




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
npodeccuoHaIbHOU chepe s
00paboTKHM M aHAIHM3a JaHHBIX
HaOIIOACHU I

Monaynb 5
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

3HaTh METO/Ibl COOPA CTATUCTUUYECKON
MH(OPMALINY, TJIaH MOCTAaHOBKH
CTaTUCTUYECKOTO DKCIIEPUMEHTA;
OCHOBHBIE BEIOOPOYHBIE XaPAKTEPUCTUKH;
AJIEMEHTBI PETPECCUOHHOTO U
KOPPEJALIMOHHOIO aHan3a . Y METh
BBIUUCIIATH OCHOBHBIE BEIOOPOUYHBIE
XapaKTEPUCTUKHU; YMETh IIPOBOJUTH
UCCJIEJOBAaHNE 3aBUCUMOCTH U CTPOUTH
pPErpecCHOHHBIE MOJIEIH.

OIIK.1.2

[TpumensieT 3HaHUS B 00JaCTH
MaTEMAaTHUKU B 00bEME,
HEOOXOIUMOM IS BIIAJICHUS
MAaTEMaTUYCCKUM alliapaToM B
npodeccuoHaIbHOU chepe s
00pabOTKH M aHaJIU3a TaHHBIX
HaOIIOACHU I

Monayns 6
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTie

3HaTh METOIBI COOpa CTATHCTHYECKOM
uH(pOpMAaInH, TIaH TOCTAHOBKU
CTaTUCTUYECKOTO IKCIIEPUMEHTA;
OCHOBHBIE BBIOOPOYHBIC XapaKTEPUCTUKH,
(hOpPMYJIBI TSI BBIYUCIICHUS OCHOBHBIX
BBEIOOPOYHBIX XapaKTEPUCTHK; METO/IbI
TOYEYHOTO ¥ UHTEPBAJILHOIO OLICHUBAHUS
HEU3BECTHBIX MapaMeTPOB PaCIpPENCICHUN;
OCHOBHBI€ MMOJX0/IbI PU MPOBEPKE
TUIIOTE3. YMETh BBIUHMCIISITHE OCHOBHBIC
BBIOOPOYHBIC XapaKTEPUCTUKH; IPUMECHSATh
pa3IMYHBIE METOJBI CTATHCTUYECKOTO
OIICHUBAHUSI HEU3BECTHBIX MAPAMETPOB
pacnpenenenuii. Bnagets HaBpIKaMu
CTATUCTUYECKOTO aHaIN3a BEIOOPKH
HAOJIIOIEHUH.




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

Moay.s 1

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

MakcumanbHBIA 0ajul, BRICTABISIEMBIN 32 MEPOTIPUITHE MMPOMEKYTOUHOM arTectanuu: 10
[IpoxonHoii 6amn: §

IToxa3aTeu oneHUBaHUS Baaasl

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

Ha noBTOpHOM KOHTPOJILHOM MEPONPUATHU paboTa 00ydarolIerocs OlleHUBAETCS C TOHUKEHUEM 0
Oamna.

Monayasb 2

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

MaxkcumanbHbIi 0a, BEICTAaBIsIEMbIi 3a MEpPONPUATHE IPOMEKYTOUHOM aTTectanuu: 10
ITpoxoaHoii 6amt: 5

IToxa3zaTen oneHUBAHUS Banabl

Kaxnoe 3ananue onenuBaercs B 1 6am1. O6mas cymma 6aioB, HabpaHHas 32 KOHTPOJIbHYIO 1
TOYKY JIETUTCS HA KOJMUYECTBO 3aJaHUi M YMHOXKAETCS HA MAaKCUMaJIbHbIM 0aJljl KOHTPOJIbHON
TOYKH.




Ha noBTOpHOM KOHTPOJILHOM MEPONPHUATHH paboTa 00yUaroerocs OIeHUBAETCS ¢ TOHWKEHUEM
daJuia.

Moayas 3

IIpoOmKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B 4AChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 10
[Tpoxoanoii 6amt: 5

IToxa3zaTenn oneHMBaHUA

Baaasl

Kaxxnoe 3amanue oneanBaercs B 1 6amn. Ob6mas cymma 6aiioB, HaOpaHHas 32 KOHTPOJIBHYIO
TOYKY JIEJUTCS Ha KOJIMYECTBO 3aIaHUM U YMHOXKAETCSI HA MAKCUMAJIbHBIN 0aJIJ1 KOHTPOJIbHOM
TOYKH.

1

Ha moBTOpHOM KOHTPOJIEHOM MEPONPUATHN Pab0Ta 00YJArOIIEerocs OIIEHUBACTCS C IIOHMKCHHEM
oaJuia.

Monyas 4

[TpoaomKUTET,HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B YAChI ayIMTOPHOI padoThI

MakcumanbHBIA 0asll, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 20
[Tpoxoanoii 6amt: 9

IToxa3zarTenn oeHUBAHUA

Bajaabl

Kaxxnoe 3amanue orenuBaetcs B 1 6amn. O6mas cymma 6aioB, HabpaHHas 32 KOHTPOJIBHYIO
TOYKY JCTUTCS Ha KOJIMYSCTBO 3a/IaHUH U YMHOKAETCS HA MAKCUMAJIbHBIA 0aJlT KOHTPOJIbHOM
TOYKH.

1

Ha moBTOpHOM KOHTPOJILHOM MEPONPUITHN Pab0Ta 00yJarOIIEerocs OIIEHUBACTCS C IIOHWKCHHEM
oaJuia.

Mopyas 5

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B YAChl ayIMTOPHO padoThI

MakcumanbHBIA 0ajul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanun: 10
[TpoxoaHoii 6amt: 5

IToxa3zaren oeHNBaAHUA

Bajaabl

Kaxxnoe 3amanue orenuBaetcs B 1 6amn. O6mas cymma 6amioB, HabpaHHas 32 KOHTPOJIBHYIO
TOYKY JCTUTCS Ha KOJMYECTBO 3aJJaHUH U YMHOXAETCS Ha MAKCUMAJTbHBIN 0aJlT KOHTPOJIBHON
TOYKH.

1

Ha nmoBTOpHOM KOHTPOJILHOM MEPONPHUATHH paboTa 00ydaroerocs OIeHUBAETCS ¢ TOHMKEHUEM
oaJuia.

MoayJs 6

ITpoaomKUTENTEHOCTD TPOBEACHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ay/IMTOPHOH padoThI




MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE IPOMEKYTOUHON aTTecTauuu: 20
IIpoxoaHoii 6ann: 9

IToxa3zaTean oneHMBaHUA

Baaasl

Kaxxnoe 3ananue oneanBaercs B 1 6amn. Obmas cymma 6aiioB, HaOpaHHas 32 KOHTPOJIBHYIO
TOYKY JICJTUTCS Ha KOJIMYECTBO 3a/IaHUM M YMHOXKAETCSl HA MAKCUMAJIbHBIN 0aJIJT KOHTPOJIBHOM
TOYKH.

1

Ha noBTOpHOM KOHTPOJILHOM MEPONPUITHN Pad0Ta 00yYaroIIerocs OIEHUBACTCS C MOHUKCHHEM
oaJuia.

HUToroBblii KOHTPOJIb

[TpoaomKUTEeN HOCTD TPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTEeCTallMU: 2 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YACHI ayINTOPHOI padoThI

MaxkcuManbHbIi 0aJ1, BEICTABIISIEMBIH 32 MEPOTIPUSATUE POMEKYTOUHOU aTTecTanuu: 20
[TpoxoaHoii 6amt: 9

IToxa3zarenn oeHUBAHUA

Bajaabl

Kaxnoe 3aganne onenuBaercs B 1 6amt. OOmias cymma 6aisioB, HaOpaHHast 32 KOHTPOJIBHYIO
TOYKY JACIUTCS Ha KOJIWYECTBO 33/IaHUH M YMHOXKACTCSI HA MaKCHMAITbHBIN 0aJlT KOHTPOJIBHOM
TOYKH.

1

Ha noBTOpHOM KOHTPOJILHOM MEPONPUITHN Pad0Ta 00yJaroIIerocs OIEeHUBAETCS C MOHWKCHHEM
oaJuia.




