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9K3aMeHy 30 9acoB

DK3aMeH 1,2 cemMecTp

3auer 3 ceMecTp

BPK, /13 - ceMecTp
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ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermanbHOCTH) 38.05.01 DKOHOMUYECKAss 0€30MMaCHOCTh

[TporpamMmmy cocTaBuIu:

JIOLIEHT BM COI'JTACOBAHO A.P. JlameBckui

(1OMKHOCTD) (xadenpa) (N.0. damuus)

JIOLEHT C yYCHOH CTENICHBIO BM COTI'JTACOBAHO A.P. JlaneBckuit
KaHJIMJaTa HayK

(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa Briciieli MaTeMaTHKu

(HammMeHoBaHUe Kadeaphl)
14.01.2026 poToKoJ Ne )

(mara)
3aBenyronmii kKageapoit COT'JTACOBAHO B.A. lBanoB

(1.0. ®amunus)

Pa6ouas mporpamma COI'JTACOBAHA ¢ ¢akynbTeToOM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)

kadeapoi(amn).
COOTBETCTBYVET geiictyromieii OII.
3aBenyromuit kadenpoit COI'JTACOBAHO O.A. MupoHoBa

(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHccHM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO O.E. UBanoB

(M1.0. ®amunus)

Okcnept(sl): XKyOpun Anekcelt AHaTOIBEBUY, TOMOLTHUK reHepaibHOro qupexrtopa OAO
«MM3» no nHdopmaTruzavy — HauyaIbHUK YIPaBI€HNUS HH()OPMALMOHHBIX TEXHOJIOTUI
Pabouas mporpamma npoBepeHa u 3apeructpupoana B YMI] 19.02.2026 r.

Crnermmamuct yueono-meroandeckoro nearpa COI'JIACOBAHO /T.A. CmupHosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS

KOMIIETCHIIMU KOMIIETCHIIUU
1. VK-1 VYK-1.2 PazpabarbiBaeT u [3HaHHUA: 3HAET OCHOBHBIE METO/IbI KPUTUUECKOTO
Cnocoben COJIepXKATEINBHO aHaJIM3a U OCHOBBI CUCTEMHOIO MOAX0/a KaK
OCYLIECTBIAATh  |apTyMEHTUPYET 00I11eHayYHOI0 METO/1a.
KPUTHYECKUI CTpaTeruio / BApPUAHTHl  |YMEHHs: YMEET HaXOUTh U KPUTHIECKH OLICHUBATh
aHaju3 pelenus npobneMuoil  [MHPOPMAIHIO, HEOOXOUMYIO JUIS PELIEHUS
pOOJEMHBIX CHUTyalluM Ha OCHOBC IIOCTABICHHOU 3a/a4H.
CUTyal i Ha CHUCTEMHOTO U HaBbIKM: Biazeer HaBpIKaMu JEKOMITO3ULIUU
OCHOBE MEXKIUCIUIIMHAPHOTO  |TIOCTAaBJIEHHOM 3a/1a4M, IIOMCKA, KPUTHYECKOTO
CUCTEMHOIO T0/IX0/I0B, KPUTHYECKOTO |AHATN3a M CHHTE3a HH(POPMALIUY JUISL €€ PELICHUS.
noaxoja, aHaJIn3a UCTOYHUKOB
BbIpabaTbiBaTh |MH(OpMaLMU U
CTpaTeruto OILICHUBAET IOCJIE/ICTBUS
JICUCTBHI BO3MOKHBIX pEeNICHUI
2. OIIK-1 OIIK-1.2 Ilpennaraer 3HAHUsI: 3HaeT OCHOBHBIE IOHSTUS U METO/IbI
Cnocoben BApUAHThI pEeLICHUS MaTeMaTUYECKOIo aHalln3a, TMHEUHOH anreOphl,
UCIIOJIB30BaTh  |[IPUKJIAJHBIX 337124 C JUCKPETHON MaTEMAaTHUKH, TEOPUU
3HaHUS U Y4E€TOM OCHOBHBIX TG depeHIaIbHbIX YPaBHEHUH, TEOpUU
METO/IbI MOJI0KEHU N BEPOSATHOCTEN U MaTEMaTUYECKON CTaTUCTUKHU,
SKOHOMHYECKON |9KOHOMHYECKOH TeOpHr |HEOOXOMMMBIE IS PEIIEHHS YdKOHOMHYECKHX 3a/1a4.
HayKH, (MaKpOIKOHOMHMYECKON M [yMEHHs: Y MEET UCIIOIb30BaTh MATEMATUYECKHH,
MPUMEHSATH MHKPOIKOHOMUYECKOH  |CTATUCTHYECKHUI U SKOHOMETPUIECKUH
CTaTHCTUYECKO- |TEOPHH) WHCTPYMEHTapUil 17151 00pabOTKH SKOHOMHYECKOM
MaTeMaTUYECKH uH(pOpMaIIMU U aHaNTN3a JaHHBIX.
i HaBbIKHM: Biazeer HaBpIKaMy IPUMEHEHNUS
HHCTPYMEHTapHu COBPEMEHHOI'O MaTEMAaTUUICCKOT O, CTATUCTUYICCKOTO
i, CTPOMTE Y DKOHOMETPHUYECKOTO HHCTPYMEHTAPUS JJIs
YKOHOMUKO- peLICHUS DKOHOMUYECKUX 3a1ay.
MaTE€MaTUYECKHe
MOJIEIIH,
HEOOXOINMBIE
KIS PELICHUS
npodeccruoHalb
HBIX 3a/1a4,
aHaJIU3UPOBAThH
u
UHTEPIIPUTHPOB
aTh IIOJIy4CHHBIE
PE3YNbTATHI

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnumnamHa otHOCUTCS K 00s3aTenbHOM yacTu OIIOIL.
JlucuunianHa sBisieTcs 00s3aTeIbHOM




W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJi MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMM B CHeAYIOLUX AucuuIuiMHax: lIporHosupoBaHue M IUIaHMPOBAaHUE B CHCTEME
skoHoMuueckor  Oe3omacHoctn  (YK-1), OpraHuzaiiioHHbIE OCHOBBI  TE€XHOJIOTHYECKOTO
npeanpunumarenscra (YK-1); rocynapcTBeHHON uTOroBoi arrecraiuu B popme: [loaroroBka k
cmaye u cpaya rocyaapctBeHHoro »osk3amena (YK-1), IloaroroBka k cmade u craada
rocynapcTBeHHoro sk3amena (OITK-1)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jis dopmupoBaHUs 3asBICHHBIX KOMIIETEHLUH MCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTUH,
peaNn3yrolIue JESATCIbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IIPAKTUKO-OPUEHTUPOBAHHBIN
MOIXOJBI.

OCHOBHBIMU CTPAaTETUYECKUMHU TEXHOJIOTHSAMU SBIIAIOTCS: JICKLIUOHHBIC 3aHATHS, IPAKTHYECKUE
3aHATUSA

Ha noctmkeHne KOHKPETHBIX LieJed O0OydeHMsI HalpaBlIeHbl IPUMEHSIEMbIE TAKTHYECKHE
TEXHOJIOTHH: KJIaCCUYECKast JICKIIUS

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

1 cemecTp

Konunuectso | DopMmupyemeie
4acoB KOMIIETEHIIUU

Buasl 1 TeMbI 3aHATHI

J1eMeHThI JHHEHHOI aJredpbl 1 AHAJIUTHYECKOH reOMeTpHH 82 OIIK-1, YK-1

Jlexuus. Matpuisl, Buapl Matpull. Onpeaenurenu 2-ro u 3-ro 2
NOpsAJKa, X CBOMCTBa. ANredpanyeckue J0NOJHEHUS 1 MUHODBI.
Omnpenenurenu n-ro nopsaka. Teopema o pa3ioKeHUN
OTIPENIETUTEIS TI0 dJIEMEHTaM CTpOKH (cTonbia). Teopema 06
AHHYJIMPOBAHUU OIPEICTUTEIS.

[Tpaktuueckoe 3anstue. Onpenenurenu 2-ro, 3-ro MOPSAIKA, UX 2
CBOWCTBA.

Jlexuus. Cuctemsl ABYX M TpeX JUHEWHBIX ypaBHeHUH. [IpaBuio 2
Kpamepa. Teopema Kpamepa. OqHopoiHast cUCTEMa YpaBHEHHUH.
Heo0OxonnMoe 1 10cTaToOuHOE YCIIOBUS CYLIECTBOBAHMUS
HEHYJIEBOTO perieHus. Matpuiipsl, neiictBus ¢ HuMu. O6paTHast
Matpuia. Teopema CylecTBOBaHHS U €IMHCTBEHHOCTH OOpaTHOM
MaTpuibl. MaTpuyHas 3alliuch U MATPUYHOE PELICHUE CUCTEMBI
JIMHEWHBIX YpaBHEHHH.

[IpakTuueckoe 3anstue. Pemenue cuctem 2-x M 3-X JIMHEUHBIX 2
ypaBHeHul. [IpaBuino Kpamepa. OqHopoiHbIE CHCTEMBI JIMHEHHBIX
YpaBHEHHH.

Jlexmms. DnemenTapHbIe TPeoOpPa30BAHMS MATPUIl U CUCTEM 2
ypaBHeHUU. Panr matpuiel. Pemenue cuctemM TMHEHHBIX
ypaBHeHul MetosioM ["aycca. Panr marpuisl. Teopema Kponekepa-
Kanesnu . CucteMbl IBYX YPAaBHEHUH C TpEMsI HEM3BECTHBIMU.

[TpakTrueckoe 3ansTue. Martpuiisl, nelictBus ¢ HUIMH. OOpaTHas 2
MaTpuiia. MaTpuuHbIi CIOCOO pelIeHus! CUCTEM ypaBHEHUH.
Merton I'aycca. Cuctemsl 2-X JIMHEWHBIX YPABHEHUU C TPEMS
HEU3BECTHBIMH.

Jlexumsi. CBOOOIHBIE BEKTOPHI U ONIEPAIIMH HA/l HUMH. 2
KonnuneapHble U KOMIUJIaHApHBIE BEKTOPHI. Y CIIOBUE
KOJJIMHEAPHOCTH IBYX BEKTOPOB. [Ipoekius BekTopa Ha OCh,
cBoOMCTBa Ipoekinii. KoopanHaTel BEKTOpa B AEKAPTOBLIA CUCTEME.




Pa3noxeHne BEKTOpa Ha COCTABIISIFOLIUE IO OCAM KOOPAUHAT.
Hanpasnsironime KOCUHYCBI U JITIMHA BEKTOPA.

HpaKTI/ILIeCKOC 3aHsATHE. JIMHelHbIe OoIri€palu HaJa BEKTOpaMu,
KOJUIMHCAPHOCTD. I[GJIGHI/IG OTpPE3Ka B JaHHOM OTHOUICHHUH.
CKaJ’IHDHOC IIPOU3BECACHNUEC BEKTOPOB U €I'0 CBOMCTBA.

Jlexuus. CkansipHoe IpOU3BEIEHUE BEKTOPOB U €0 CBOMCTBA. YTOJI
MEXy ABYMS BEKTOpaMH U (OopMyJia CKIIPHOIO IPOU3BEICHHS B
KOOpAMHATHOH (popme. Y ci1oBHuE OPTOrOHATIBLHOCTH JIBYX BEKTOPOB.
MexaHu4YeCKui CMBICI CKAJIIPHOTO NpOU3BeAcHUA. N-MepHOe
BEKTOpHOE npocTpaHcTBO R . CkansipHoe npousseneHue B R .
Pa3zmepHoCTb 1 0a3uc BeKTOpHOro npocrpaHcTsa. Ilepexon k
HOBOMY 0a3ucy. EBKiM10BO pocTpaHCTBO. JIMHENHBIE ONIEpaTOpPHI.
CoOcTBeHHbIE BEKTOPHI U COOCTBEHHBIE 3HAYEHUS JINHEHHOTO
omneparopa. Ksagparnunsle hopMEL.

[IpakTuueckoe 3ansatue. I'eomeTpudeckoe Mecto Touek. [Ipsmas
JIMHUS Ha TUIOCKOCTH.

[IpsiMast Ha MIIOCKOCTH. YTOJI MEXKIY JABYMS MPSMBIMHU, PACCTOSIHUE
oT TOYKH J1o npsmoit. IToasgpHas cucteMa KoopIuHaT.

Jlexuus. ITimockocTh.

HpaKTI/IquKOG 3ansaTue. I110CcKoCTh.

Jlexuus. Kpusble BTOporo nopsika.

IIpakTrueckoe 3ansatue. Kpusblie BTOpOro nopsiika.

Jlexuus. I[Ipsmas B mpocTpaHCTBE.

IIpakTrueckoe 3ansatue. [Ipsmas B npocTpaHCTBe.

Jlexius. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIC 3HAYCHHS
JMHelHoro oneparopa. Ksaaparuunanle OpPMEL.

NINININIDNINIDN

[TpakTueckoe 3ansTue. CoOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE
3Ha4YeHus JIMHERHOTO0 oneparopa. KBaaparuunbie GOPMEL.

3agaHus Ui CaMOCTOSITENIbHONU pabOThI, B TOM YHCIIE BBHIIOJIHEHUE
KP

N3yyenue JEKIUOHHOTO MaTepHUalla U MOATOTOBKA K TEKYILEMY
KOHTPOJTIO (OTBETHI HA KOHTPOJIbHBIE BOIPOCHI B JIEKIUAX ),
BBINOJIHEHHE U 3aIUTa pacyeTHO-TpauIecKuX paboT, BBIMOIHEHUE
JIOMAIIHUX 3a/IaHUM, W3YYECHUE JIONMOJIHUTEIBHOIO MaTepuaa.

46

BBenenune B MaTeMaTHYECKHH aHAJIN3

42

Jlexius. D1eMEHTHI TEOpUU MHOKECTB. AOCOIIOTHAS BETMYHUHA
JeHCTBUTENbHOTO yncia. OyHKuH, crocoos! ux 3amaanus. O61acTh
onpezeneHus. beckoHeuHo mainbie QyHKIIUY B TOUKE U UX
cBolicTBa. beckoHeuHo 00NbIINE, UX CBI3L C OECKOHEYHO MaJIbIMHU.

[TpakTHdeckoe 3aHsATHE. DIEMEHTHI TEOPUU MHOKECTB.
AOcoroTHas BeTUYNHA IEUCTBUTENBHOTO uncia. OyHkimmy,
cnocoOb! ux 3ananus. O01acTh onpeneneHus. beckoHeuHo Malblie
(GYHKIIMM B TOUKE U UX CBOWCTBA. beckoHeuHo Ooubliue, UX CBS3b C
OCCKOHEYHO MaJIbIMH.

Jlexums. Tlpenen gpynkiuu B Touke. OCHOBHBIE TEOPEMBI O
npenenax. CrnoxHas GyHKIus u ee npezen. [lepBolit u BTOpoi
3aMeydaTeabHbIC IPEIEbl.

[Tpaktuyeckoe 3anstue. [Ipenen ¢pynkuuu B Touke. OCHOBHBIE
Teopemsl o npeaenax. CioxHas GyHKIus u ee npeaesnt. [lepBorii u
BTOPOI 3aMeyYaTeIbHbIC IPEAEIbL.

Jlexums. OgHOocTOpOHHME TIpeaesbl. HenmpepbBHOCTh GYHKIIUM B

OIIK-1, YK-1




touke. CBoiicTBa (PyHKITUNA, HEMTPEPHIBHBIX B TOUKE.
ACUMITOTHYECKOE PA3NIOKEHHE JJIsl HETIPEPBIBHBIX (DYHKIUN B
OKpecTHOCTH ToukH. CBoiicTBa GyHKIUI, HEMIPEPHIBHBIX Ha
oTpeske. HempepsIBHOCTE 37IEMEHTapHBIX (DYyHKIUH.
HenpepsiBHOCTH 00paTHOH (hyHKIMK. TOYKH pa3phiBa.

[Ipaktuueckoe 3anstue. OMTHOCTOPOHHUE MTPEACIIBI.
HenpepbIBHOCTE GYHKIIUH B TOYKE.

Jlexuust. CpaBHeHue OeckoHeYHO MaibiX pyHKImid. CBoiicTBa
9KBUBAJIEHTHBIX O€CKOHEYHO MaibIX. Ilopsiok OeckoHeuHO Maoi
(O YHKIUH.

IIpakTuueckoe 3ansTue. CpaBHeHHE OECKOHEYHO MAIIBIX (PYHKITHH.
CBolicTBa YKBUBAJICHTHBIX 0€CKOHEYHO MalibiX. [lopsmok
0ECKOHEUHO MAIOH (hYHKIUH.

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP

W3ydeHue NeKIMOHHOI0 MaTepuaa U NOJAroTOBKA K TEKYILEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIbHBIE BOIPOCHI B JIEKIIMSIX ),
BBITNIOJIHEHHE U 3al[UTa pacueTHO-rpapuueckux padoT, BHIIOIHEHNUE
JOMAIIHUX 33/IaHUM, W3YYEHUE JONOJHUTEILHOIO MaTepuaa.

26

JuddepeHunanbHoe HCHUCTEHHE PYHKIIUN OHOMI
nepeMeHHOM, ero NpuMeHeHHne

56

Jlexnwmst. [TponsBomHas PyHKIUH, €€ CMBICT B IPHKJIATHBIX
3afayax. CBA3b MeXy TU(PPepeHIMPYyEMOCTIO U
HenpepbIBHOCTHIO PyHKIMH. [TpaBuia nuddepeHuupoBanusi.
Tabmua npoU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.
[Ipon3BoaHast CIOKHOM M 00paTHOH (DYHKITHH.

[TpakTuueckoe 3ausatue. [IponsBoanas pyHkuuu, ee
reometpuueckuii cmbici. [IpaBmna nuddepennupoBanus. Tadnuia
IPOU3BOJHBIX.

Jlexuwms. {uddepernmupoBanne cioKHO-TTOKa3aTENbHBIX (YHKIIUM.
Juddepennnan GyHKINH, €0 CBOMCTBA, TEOMETPHUUECKUN CMBICT.
[Ipown3Boanbie U aubGEPESHIINABI BRICIINX ITOPSJIKOB.

[TpakTideckoe 3austue. [Ipon3BoaHas ClI0XKHON QYHKITUU.
Jlorapudmuueckoe guddepeHpoBatue.

Jlexuus. Teopemsr @epma, Poms, Jlarpanska, Kommu. [Ipasuio
Jlommtansa. Packpeitie HeonpeneneHHocteir. @opmyia Teimopa.

[TpakTuueckoe 3austue. Juddepennuan, ero npuMeHeHUE B
MpUOJIMKEHHBIX BRIUUCIeHUX. [Ipon3BoaHbie U nuddepeHInanst
BBICIIUX MOPsAKOB. I[Ipon3Bo/IHBIE HESBHBIX (DYHKITUH.

Jlexuus. YcioBust MOHOTOHHOCTH (DYHKIIUU. DKCTPEMYMBI
¢ynkuuu. Heobxoaumoe ycnoBue. JloctaTouHbIe yCIOBHS
skcTpemyMa ¢pyHkiuu. Hanbompiiee 1 HauMeHbllee 3HaYeHHs
(OYHKIIMH HAa OTPE3KE.

IIpaktnueckoe 3ansatue. [Ipasuno Jlonurans.

Jlexuus. BeimyKJIOCTh, BOTHYTOCTh KpUBOM. JlOCTaTOUHOE yCIIOBUE
BBINTYKJIOCTH, BOTHYTOCTH. Touku nepern6a. Heo6xoanmoe u
JIOCTaTOYHOE YCJIOBUS CYIIECTBOBaHUS TOYEK Meperuoa.
Acumnrotsl rpaduka Gpyakiuu. Heo6xoaumblil 1 JOCTaTOUHBIN
IPU3HAKU CYIIECTBOBaHMA acuMNToT. O01Ias cxema uccie10BaHus
dbyHKIMI 1 ocTpoeHus rpadUKOB.

[IpakTuueckoe 3anstue. Bo3pacranue, yobiBanue GyHKINH,
sKcTpeMyM. Hanbomnbiiee 1 HauMeHbIIee 3HaueHUs (PYHKITUH.

OIIK-1, VK-1




BBIycKII0CTh, BOTHYTOCTB, TOUKH mepernda. Mccnenoanue
¢GbyHKIMH, TOCTpoeHUE rpauKoB.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCJIE BBIIIOJIHEHUE
KP

W3y4eHne NTEeKIUOHHOIO MaTepuaa U NOArOTOBKA K TEKYILEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI B JIEKIUX),
BBINOJIHEHHE U 3aIUTa pacyeTHO-rpauIecKuX paboT, BBINOJIHEHUE

JIOMAITHUX 3aJIaHUH, W3YVUeHHUeE JOMOJHUTEIBHOIO MaTepHaa. 36
Wnas xoHTakTHasg padora: 0
IToaroToBka K dK3aMeHy 30
[IpoBeneHue dk3ameHa 6

2 cemecTp

. Komnuecto | Dopmupyemblie

Bunbl u TeMbl 3aHATHIA
4acoB KOMIETEHINH

HeonpeaeeHHbIi HHTErpaJ 24 OIIK-1, YK-1
Jlexnus. IlepBooOpa3nas ¢pyHkius. TeopeMa o pa3HOCTH JBYX 2
nepBooOpa3HbIX. HeonpenenenHplii HHTErpal U ero CBOMCTRA.
Tabnuua naTerpanoB. OCHOBHBIE METOABI HHTEIPUPOBAHHUS:
pa3I0XKEHUs, 3aMEHA IEPEMEHHON, MHTETPUPOBAHUE IO YACTSIM.
[IpakTueckoe 3angaTue. HeonpeneneHHblii HHTETpal, 2
HENOCPEACTBEHHOE UHTErpupoBanue. HTerpuposanue
BBIPAKECHUM, COAECPKALUX KBAIPATHBIM TPEXUICH.
M HTErpupoBaHue 1o 4acTsM.
Jlexuus. UHTerpupoBanue panoHaibHbIX Ipo0eit. 2
[TpakTrueckoe 3ansaTue. IHTErprpoBaHue palioHaNIbHBIX IpOOeii. 2
Jlexuus. aTerpupoBaHue TPHHOTOMETPUUECKUX (PYHKIIHIA. 2
HHTerpaisl, copepkalne MppaioHaIbHOCTb.
[TpakTrueckoe 3ansaTue. IHTerpupoBaHue TPUHOIOMETPUUYECKUX 2
dbynkuui. MHTerpasl, cogepkaiiye NppautioHaaIbHOCTb.
3aaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
KP
W3ydeHune JeKIIMOHHOIO MaTepuaa U MOJAr0TOBKa K TEKYILIEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIbHBIE BOMPOCHI B JIEKIHX),
BBITMIOJTHEHHE U 3all[UTa pacueTHO-rpapuueckux padoT, BHINOIHEHNE
JOMAIIHUX 33/IaHUM, W3YYEHUE JONOJHUTEILHOIO MaTepuaa. 12
OnpeneeHHbIii HHTErpaJ 20 OIIK-1, YVK-1
Jlexuus. 3agaun, IPUBOSAIINE K MOHSATHIO ONPEIEIEHHOTIO 2
uHTerpana. OnpenesneHHblil HHTerpal, ero cBoiicrsa. @opmyia
Hrelotona-Jleitbuuna. aTerpai ¢ nepeMeHHbIM BEPXHUM
npenenoM. Teopema bappoy. MHTerpupoBanne no yactsm U 3aMeHa
NEePEMEHHOI1 B onpenieieHHOM uHTerpaie. HecobcTBeHHbie
UHTETPaJIbL.
IIpakTrueckoe 3ansaTue. OnpeneneHHblil nHTErpan. Meroasl 2
MHTETPUPOBAHUSL.
Jlexmsi. HecoOcTBeHHBIC HHTETPAITHI. 2
[TpakTrueckoe 3ansitue. HecobcTBeHHBIE MHTETPAIBI. 2
Jlexuus. ['eomeTprdecKkue NpUIIOKEHUS ONPEAEICHHOI0 UHTETpaa. 2
[TpuGinKEHHOE BEIUMCIICHUE ONPEAEICHHOTO HHTErpasa.
IIpakTrueckoe 3aHsaTHE. Bpuncienue miomanen. 2

Brluncienne oobeMa Tejia BpalieHus.




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP

N3ydenue JeKIMOHHOTO MaTepralia v MOJArOTOBKA K TEKYIIEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI B JICKIIMSIX ),
BBITIOJIHEHHE M 3allIUTa PACYCTHO-TPaPUIECKUX pabOT, BHIMOTHEHUE
JIOMAITHKX 3aJaHul, H3YYCHHE JONOJIHUTEIHLHOIO MAaTepHaa.

JuddepennmaibHbie YPaBHEHHS

30

Jlexuus. 3agaun, npuBosmue K quddepeHIranTbHbIM
ypaBHeHueM. Onpenenenus: TudGepeHIIMaTLHOTO YPABHEHUS, €T0
nopsiaka, peuieHus. MeTo1bl UHTErpupoBaHus uddepeHnaIbHbIX
YpaBHEHUI NIEPBOTO MOPSIKA: C pa3ICICHHBIMU U
pa3IeNAIUMUCS IEPEMEHHBIMH, OTHOPOIHBIX, TUHEHHBIX.
HuTerpanbHble KPUBLIC.

[TpakTuueckoe 3austue. Juddepeninmanbubie ypaBHEHUS IEPBOTO
MOPSIJIKA: C PA3ACIISIIOITMMUCS IEPEMEHHBIMH, OJTHOPOIHBIE.

Jlexuus. 3agaua Ko mist nuddepeHranbHbIX ypaBHEHUH
nepBoro nopsjka. GopmynupoBka T€OpeMbl 0 pa3peIIUMOCTH U
eauHcTBeHHOCTH 3a1aun Komm. YactHoe n obO1iee perneHus. [loe
HanpasiaeHnii. I30KINHLL

[IpakTuueckoe 3ansTue. JInHeiiHble ypaBHEHUS, yPABHEHHS
bepuynm.

Jlexnus. YpaBHeHHE BTOPOTO Nopsiika. YacTHOE 1 00111ee pereHusl.
3agada Komu. YpaBHeHU, TOIYCKAIOIINE TOHIKEHNE TOPSIKA.

[TpakTuyeckoe 3aHsATHE. YpaBHEHUE BTOPOro nopsaka. YactHoe u
oOuree pemenus. 3agadya Komu. YpaBHenus, nonyckaroune
NOHWKEHUE MOPSJIKA.

Jlexuus. JIunelinsle quddepeHnnanbHble ypaBHEHUS C
HNOCTOSIHHBIMU K03()(pULImeHTaMu: 0JJHOPOAHbIE, HEOAHOPOAHBIE CO
cHenraJbHOM MpaBoy YacThi0. Pa3HOCTHBIE YpaBHEHMS.

[TpakTnyeckoe 3anstue. Jluneinsle quddepeHnnanbHble
YpaBHEHHUS € IOCTOSTHHBIMU KO3 GUIIMEHTAMU: OJHOPOHBIE,
HEOJITHOPOJHBIE CO CIIENMAIbHON TPaBol 4acTho. Pa3HOCTHEIE
YPaBHEHHUSL.

3agaHus Ui CaMOCTOSITENIbHONU pabOThI, B TOM YHCIIE BBHIIOJIHEHUE
KP

N3yyenue NEKIUOHHOTIO MaTepHUalla U MOATOTOBKA K TEKYILEMY
KOHTPOJTIO (OTBETHI HA KOHTPOJIbHBIE BOIPOCHI B JIEKIUX ),
BBINOJIHEHHE U 3aIUTa pacyeTHO-rpaduIecKux paboT, BBIMOIHEHUE
JIOMAIIHUX 3a/IaHUM, W3YYEHHE JIONOJHHUTEIBHOIO MaTepuaa.

14

OIIK-1, YK-1

Paan1

20

Jlexuus. Yucnoast mocneaoBaTelbHOCTD, €€ mpenen. CXoauMocThb
YHCIIOBOM MOCIEN0BATEIBbHOCTH. YHNCITIOBBIE PSAJIBI: CXOAUMOCTb,
cymMma. [Ipumepsl cXOaAIUXCS U paCXOAAIIUXCS PSALIOB.
DOyHKIIUOHATBHBIC PSAJIBI, 00JIACTh CXOJAMMOCTH, OCTATOK PsJIa.
OcHOBHBIE CBOMCTBA CXOIAIINXCS PsiioB. HeoOXoauMblii pU3HAK.
Psapl ¢ monoxxuTenpHbIMU YieHaMu. [Ipu3Haku cpaBHEHUS.
IpusHak JlanamOepa. [Ipusnaku Koru.

[TpakTueckoe 3ausatue. Yucnossie psabl. Heobxoaumblil npu3Hak
CcX0auMOCTH. JI0CTaTOYHbIE IPU3HAKU CXOAUMOCTH
3HAKOIIOJIOKUTEIbHBIX PAIOB.

Jlexius. AGCONIOTHAS U YCTIOBHASI CXOIUMOCTb.
3Hakouepenyronwecs psaasl. [lpusaax JlenOouuia.

OIIK-1, YK-1




[IpakTrueckoe 3angaTue. 3HakonepeMeHHble psiabl. [Ipu3nax
JleriOuuma. AOCOIIOTHAS U YCIOBHASA CXOIUMOCTD.

Jlexuus. Crenenssle psiipl. O0IacTh CXOAUMOCTH, panyc
cxonumoctu. Psan Teinopa u Maknopena. IIpumenenue psaos k
OPUOJIMKEHHBIM BBIUYUCICHUSIM.

[TpakTudeckoe 3ausTue. CreneHHbie psbl. O0IaCTh CXOAMMOCTH.
Pasnoxxenue GyHKINN B CTENEHHBIE PSIbL.

3agaHus U1 CAaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP

W3yueHne JeKIMOHHOTO MaTepraia U MOArOTOBKA K TEKYIIEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI B JICKIIUSAX ),
BBINOJIHEHHE U 3aIIUTa pacyeTHO-TpauIecKux paboT, BBHIIOTHEHUE
JOMAITHUX 3aJaHUH, WM3YYCHHE JIOTOJHUTEILHOIO MaTepuaa.

9J1eMeHTHI BbICIIEii anreﬁpm. KoMniiekcHble yucJaa,
MHOTI'0YJICHBbI

18

Jlexums. KommuiekcHbie uncna. M300pakeHrne KOMIUIEKCHBIX YHCEI
Ha IJIOCKOCTU. MOAyJIb M apryMEHT KOMITJIEKCHOT'O YHUCIIa.
Anrebpanueckasi, TPHHOTOMETpHYECKas ¥ TIOKa3aTeabHast (POPMBI
3allMCH KOMILIEKCHOTO YHCIIA.

[TpakTuyeckoe 3anstue. Komruiekcuelie yncna. M3o0paxkeHue
KOMIUIEKCHBIX YMCEJI HA TUIOCKOCTH. MOZyJIb M apryMEHT
KOMIUIEKCHOT0 yKcia. Anredpandeckasi, TPHHOTOMETpUUYECcKas 1
nokaszareabHas HOpMbI 3aIIUCH KOMILUIEKCHOTO YHCIA.

Jlekuus. JleficTBUs HaJ KOMITJIGKCHBIMHM YHCIIaAMHU.

[IpakTueckoe 3ansaTue. JleicTBUS HaJl KOMIUIEKCHBIMHU YHCIIaAMHU.

Jlexuus. Anrebpandeckue ypaBHenus. Teopema besy, ["aycca.
ANTOpUTM JIeNIeHUs MHOTOYIeHa Ha MHOTOWIeH. PaznoxkeHue
MHOTI'OYJICHA Ha JIMHENWHbIC U KBaJIpaTUYHbIC MHOKUTENIH Ha R.
Pa3noxkeHne npaBUILHON pAIMOHAIFHOM IpoOU Ha IPOCTEHIIIHE.

[TpakTrueckoe 3ansTue. Anredpanueckue ypaBHeHus. Teopema
besy, 'aycca. AnropuT™ JeeHus MHOTOWIEHA Ha MHOTOUICH.
Pa3noxeHne MHOTOUIEHA HA TUHENWHBIE U KBAJIpaTUYHbIE
MHOkHUTeNMH Ha R. Pa3znoskeHne npaBUiIbHON paliMOHATLHON APOOH
Ha MPOCTEHUIIINE.

3amanus 111 CaMOCTOSITEIbHOM padOThI, B TOM UKCJIE BHIMIOJHEHUE
KP

N3yuenune NeKIMOHHOTO MaTepraia ¥ TOJArOTOBKA K TEKYIEMY
KOHTPOJTIO (OTBETHI HA KOHTPOJBHBIE BOMPOCHI B JIEKITUSX ),
BBITIOJTHEHHE U 3aIlIMTa PACYETHO-TPAPUIECKUX pabOT, BHIOTHEHUE
JIOMAIIHUX 33/IaHUM, W3YYEHHE JIOMOJIHUTEILHOrO0 MaTepuara.

OIIK-1, VK-1

DYHKINY HECKOJbKHX NepeMeHHbIX

32

Jlexuus. @yHKINN HECKOIBKHUX IIEPEMEHHBIX, 00J1aCTh
oTpeieNIeH s, FeOMeTpuiecKoe n3oopaxenue. JIMHUU U
MOBEepXHOCTU ypaBHeHUs. [Ipeaen u HenpepbIBHOCTh. YacTHbIE
pou3BOJIHBIE U Tudepeniransl. JInHelHas annpokcuMaus
(GYHKIIMHM B OKpECTHOCTH TOUKU. HeoOXxoaumble 1 T0CTaTOuHOE
ycnoBus auddepeHuupyemMoct. ['eoMeTpruueckuii cMbICT YaCTHBIX
POU3BOJIHBIX.

IIpakTueckoe 3ansaTue. OyHKIIUU HECKOIBKUX IIEPEMEHHBIX.
YacTHble TPOU3BOAHLIE U TU(DdeEpEeHITNATLL.

Jlekuus. YpaBHEHHsI KacaTebHOU IUIOCKOCTH K MOBEPXHOCTH.
I'eomeTpuyeckuii cMBICI MOJHOTO AuddepeHinana.

OIIK-1, YK-1




[IpakTrueckoe 3aHATHE. Y PaBHEHUSI KacaTeIbHOM MJIOCKOCTH K
MOBEPXHOCTHU. | eoMeTprUeCKnil CMBICI ITOJIHOr0 JuddepeHuaa.

Jlexuust. YacTHbIe TPOU3BOIHBIE U MU (hepeHIInabl BEICIINX 2
HOPSIIKOB.
[TpakTuyeckoe 3ansTre. YacTHbIe NPOU3BOIHBIE U AU (PepeHIInaNbI 2
BBICHIMX ITOPSIKOB.
Jlexuust. OxerpeMyM QyHKIMM OBYX nepeMeHHbIX. Heobxonumoe u 2
JIOCTaTOYHOE YCJIOBHUE 3KCTPEMYMA, €r0 F€OMETPUYECKUI CMBICIL.
ITpon3BoHAs IO HAIPABJIEHUIO, €€ CMBICIL. | paJiueHT.
[TpakTyeckoe 3aHsATHE. DKCTPEMYM (PYHKLUH JIBYX TEPEMEHHBIX. 2
ITpon3BoiHAs IO HAIPABJIEHUIO, €€ CMBICIL. | pajiueHT.
3amaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP
N3yuyenue NeKIMOHHOTO MaTepUalla U MOATOTOBKA K TEKYILEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIbHBIE BOIPOCHI B JIEKIHIX),
BBITNIOJIHEHHE U 3al[UTa pacueTHO-rpapuueckux padoT, BHIIOIHEHNUE
JOMAIIHUX 33/IaHUM, W3YYEHUE JONOJHUTEILHOIO MaTepuaa. 16
Wnag xonrakrHag padora: 0
IToaroToBKa K SK3aMeHY 30
ITpoBeieHne SK3aMeHa 6

3 cemecTp

. Kommuectso | @opmupyemeie

Buael u Tembl 3aHATHN
4acoB KOMIIETCHIIMH

Teopusi BeposATHOCTEH M MaTeMaTHYeCKasl CTATHCTHKA 108 OIIK-1, YK-1
Jlexuus. [Ipenmer Teopun BepositHocTeR. [IpocTpancTBO 2
AJIEMEHTApHBIX COObITHI. Anredpa coObiTuil. [loHsTHE Cy4aitHOTO
cobbITus. Kitaccuueckoe 1 reoMeTpuieckoe onpezeeHue
BEPOSITHOCTH. Teopema CII0KEHHUS BEPOSITHOCTEN, CIIEICTBUS.
YcnoBHasA BEPOATHOCTh. TeopemMa YMHOKEHHUs BEPOSATHOCTEN.
[TpakTrueckoe 3aHsATHE. DIEMEHThl KOMOMHATOPUKU: pa3MeIlEHuE, 2
[IEPECTAHOBKH, COYCTAHMUS.
IIpakTnueckoe 3ansaTue. Knaccuueckoe onpeeneHue BEpOATHOCTH. 2
I'eoMmeTpuyecKas BEPOSATHOCTD.
Jlexuus. HezaBucumsle ncnbitanus. HaueeposiTHelee 4nucio 2
NOSABICHUH cOOBITHS. BeposSTHOCTh OTKIOHEHUH OTHOCUTENIbHON
YaCTOTHI OT IIOCTOSIHHON BEPOSATHOCTHU.
IIpakTnueckoe 3ansaTue. Teopema C0XKEHUS U YMHOKECHHUS. 2
dopmyna noaHoM BepossTHOCcTH. Dopmyna belieca.
IIpaktrnueckoe 3anstue. opmyna beprymu. JlokanbHas, 2
MHTerpanbHas Teopemsl Jlamnaca. ®opmyna [lyaccoHa.
OTKII0HEHNE YacTOThI OT BEpOATHOCTH. HamBeposTHelIee Y1ciio
MOSIBJICHUN COOBITHSI.
Jlexuus. JluckpeTHble CilydaliHble BETNYMHBI. 3aKOH 2
pacnpeneneHus. YUCIOBbIE XapaKTEPUCTUKH: MAaTEMAaTHYECKOE
0’KMJIaHME, TUCIIEPCHS, CPEIHEE KBaIpaTUYECKoe OTKIOHEeHHE. X
cpovictBa. DYHKIMS pacnpeieacHNs, €€ CBOMCTBA.
ITpakTrueckoe 3aHsATHE. J[MCKpETHBIE CllydaliHbIe BEIMYMHBI. 3aKOH 2
pacnpeesIeHusl.
IIpaktrueckoe 3ansatue. DyHkus pacupenencHus. Yucaossle 2
XapaKTEPUCTUKH JTUCKPETHOMN CIIyIaliHOMN BEJIMYMHEL.
Jlexuus. HenpepbiBHBIE cilydaiiHble BeIUYUHbL. OyHKINS 2

pacripeiesieHus, IIOTHOCTh paclpeieieH s, € CBOUCTBA.




Uucnosele xapaktepuctuku. HopManeHoe pacnpenenenue, ero
CBOMCTBA.

ITpakTrueckoe 3ansaTue. HempepbIBHBIE ClTy4aiiHbIC BEIMYHHBI.
Ddopmyna pacupenenenust. IIIOTHOCTE pacipeieeHus.

HpaKTI/ILIGCKOC 3aHsaTue. YncnoBwie XapaKTCPUCTHKU HEIMMPEPBIBHBIX
CJIyT-Iaf/'IHBIX BCJIMYHH.

Jlexmus. 3akon 6osbmux yncen. Teopema beprymu n YeObiera.
IleHTpanbHas mpeieabHas TeOpeMa.

HpaKTI/ILIeCKOC 3aHATHUC. PaBHOMCpHOC " IIOKa3aTCJIbHOC
pacaopCaciICHuA.

[TpakTrueckoe 3austue. HopmansHoe pacnpezeneHue.

Jlexuust. OCHOBHBIE IOHSTHSI, CBSI3aHHBIE C BHIOOPOUHBIM METOIOM,
:TeHepaJibHasi COBOKYITHOCTh, BEIOOPKA, CTATUCTHUYECKOE
pacripesielieHue BEIOOPKH, IOJUIOH U TUCTOrpaMMa. DMIMpUYecKas
¢yHk1us pacupenenenus. Toueunble oneHKU. BeiOopouHas
CpeaHsist U ee cBoiicTBa. MeToy MOMEHTOB. BribopouHas aucnepcust
KaK OLICHKA FeHEPAIbHOM aucnepcuy. IHTepBabHBIE OLICHKU.
JloBepuTENbHBIN UHTEPBAI UIsl MATEMaTUYECKOTO 0>KHUIaHUS
HOPMaJIbHOI'O PACTIPEACICHUS.

[IpakTuueckoe 3austue. [lonuron. I'mcrorpamma. OMnupudeckas
dbyHakMs pacupenencHus. BoioopouHas cpeaHsisa U JUCIIEPCHsL.

HpaKTI/IquKOG 3aHsgTue. MeToJ MOMEHTOB.

Jlexuus. IlpoBepka craructuyeckux runore3. OCHOBHbIE MOHATHUS.
[Tpumep: cpaBHEHHE ABYX CPEIHUX HOPMaJIbHBIX I€HEPATIbHBIX
COBOKYITHOCTEW IHUCIIEPCUN KOTOPBIX U3BECTHBI. Kpurepun
cornacus. [IpoBepka runoressl 0 HOpMaabHOM PACIIPENCICHUN
reHepaibHOM COBOKYITHOCTH IO KpuTepuio IlnpcoHa.

ITpakTrueckoe 3ansaTue. IHTepBanbHble OLleHKU. CpaBHEHUE IBYX
JTUCTIEPCUl HOPMAJIbHBIX T€HEPAIbHBIX COBOKYNMHOCTEH. CpaBHEHHE
JBYX CPEJHUX HOPMAIbHBIX F€HEPAIBHBIX COBOKYITHOCTEN.

IIpakTnueckoe 3ansaTue. IIpoBepka cTaTHCTUYECKUX THUITOTES.
Kpurepnii Ilupcona.

Jlexuus. Cuctemsl ABYX CllydallHbIX BEJIMYMH. 3aKOH
pacrpeeneHus AByMEPHON JUCKPETHOM CIIy4YalHOW BEJTUYUHBI.
JIBymepHas GyHKIUS paclpeeieHns U ee cBoicTBa. JIBymepHas
IUIOTHOCTB paclpeeseHus U ee cBoiicTBa. KoppensuuoHHbIi
MOMEHT U ero cBoiicTtBa. KoaddunueHT koppensuuu 1 ero
cBoiicTBa. Be16opounslii koagduuneHT koppeniauuu. Berbopounoe
ypaBHEHHUE perpeccuu. PaHToBas KOppeIsiiysl.

[TpakTrdeckoe 3aHsTHe. BoIOOpOUHBI KOI(DPUIHEHT KOPPETTSIIHH.
Br100opouHO€e ypaBHEHHE perpeccu. PaHrosast KOppesiusl.

[TpakTuyeckoe 3ansTre. BeibopouHoe ypaBHEHHE MPSIMOI TUHUN
perpeccun. [lapHasi perpeccoHHasi MOJIENb.

Jlexuus. Cnyvaiiable nporiecchl. XapakTepUCTUKH CIIydalHbIX
npoueccoB. [TonaTrne MapKkOBCKOTo Clly4ailHOro mporecca.
OCHOBHBIE TIOHATHS TEOPUH MAaCCOBOTO 00cayxuBaHus. [loToku
coObITHi. I1yaccoHOBCKHE MOTOKH COOBITHH.

IIpaxtnueckoe 3ansatue. Henuneitnas perpeccus. IIposepka
3HaYUMOCTHU YPaBHEHUS PErpeccuu. 3a1adu UCCICIOBAHUS
HYKOHOMUKH, PEIIAEMbIe Ha OCHOBE PErPECCUOHHBIX MOJECIIECH.

[IpakTrueckoe 3angarue. CiydailHble TPOLECChl. XapaKTePUCTUKHI
CiIy4alHBbIX IporeccoB. [IoHATHE MApPKOBCKOIO CIIy4allHOTIO




npouecca. OCHOBHbIE TOHITHS TEOPUU MAaCCOBOTO OOCTYKHUBaHUSI.
[Totoku cobbITHii. [TyaccOHOBCKHE TOTOKU COOBITHH.

3ajaHus 1719 CaMOCTOSATENILHOM pabOThl, B TOM YHUCIIE BBIIOIHEHHE
KP

3yuenue NeKIMOHHOIO MaTepUaa 1 IOArOTOBKA K TEKYIEMY
KOHTPOJIIO (OTBETHI Ha KOHTPOJIbHBIE BOIPOCHI B JIEKIIHSIX ),
BBITOJHEHHUE U 3aI[Ta PACYETHO-TPAPHUIECKHUX PabOT, BBITOJHEHUE
JIOMAIIHUX 3a/IaHUI, W3YYEHHE JIONMOJHHUTEILHOIO MaTepuaa. o4

WHuas koHTakTHAs pabora: 0

Pazmen 5. METOAMYECKUE VYKA3AHUA JJIXI OBYUAIOIIMXCA IIO0 OCBOEHHUIO
JUCHUIJIMHBI

I[J'ISI HpI/IO6peTeHI/IH IMPOYHBIX KaK TCOPCTUYCCKHX 3HaHHﬁ, TaKk H YMCHI/II‘/'I, OoJbIIIOE 3HAUCHHE
nMeeT Balma mocTossHHAsS caMOCTOSTEIbHAS ACITSIBHOCTb.

['paduk camoCTOSITENBHON AESITENPHOCTH MPEACTaBIEH B pabouell mporpamme, rie KOHKPETHO
yKa3aHbl TEMBbl CAMOCTOSATEIBLHON pabOThl W BpEeMs, HEOOXOAUMOE HJsi TIOJHOTO OCBOCHHS
YKa3aHHOU TEMBI.

1. Ilpy wu3yueHuum Kypca IUCHMIUIMHBI OOydaromuecs [IOJDKHBI IIOCTOSHHO oOOpamiarbest K
nporpaMMe JUCHUIUIMHBI, KOTOpasi COJIEPKUT CBEACHUS O COAEP)KaHUU Y4EeOHOTO JICKIIMOHHOTO
MmarepHaia, i 0 TeMax NMPaKTHUYECKUX 3aHATHH.

2.IlepeueHpb peKOMEHIyeMOM JIUTEpaTyphl IO JUCIUILIMHE puBeeH B Paznene 6 nanHoii paboueit
porpamme.

3. JIns AOCTHKEHMSI XOPOILINX Pe3yIbTaTOB paObOThl B ayIUTOPHH, OOYUAIOIIMMCS PEKOMEHyeTCs
HE TOJBKO O3HAKOMHTBHCS C TEMATUUYECKUM IUIAHOM JIEKIIMOHHBIX M NMPAKTUYECKUX 3aHITHH, HO U
rOTOBUTHCS K HMM. Bama camocrositenbHas paboTa — 3TO CaMOCTOSITENIbHAs IOJrOTOBKA K
aKTUBHOH paboTe BO BpeMs JIEKIUH, U 0COOEHHO BO BpeMs IPAKTHUYECKUX padoT.

4. 3agaHus K MpeIeKIUOHHON padoTe chOpMyYIUPOBaHBI B BUJE BOIPOCOB ISl TUCTAHIIMOHHOTO
o0ydeHus (BOMPOCOB K KOJUIOKBHYMaM B KaXJIOM CEMECTPE) [0 COOTBETCTBYIOLIEH TeMe.

5. 3ajaHus K NPaKTUUECKUM 3aHITUSIM C(HOPMYIMPOBAHBI B BUJE TEMbI IPAKTHUECKOIO 3aHATHUS.

6. C JEKIMOHHBIM MaTE€pUaIOM IJUCUUIUIMHBI MOYKHO O3HAKOMHUTBCS M B AJIEKTPOHHOM Kypce
JTUCITUILIMHBI Ha oOpa3oBarensHoM noprane [IT'TY.

7. B mpormecce u3ydeHUs Kypca NPOBOAMTCS TEKYIIMH KOHTPOJIb 3HaHWW. Bompocel s
TUCTAHIIMOHHOTO OOYyYeHHUs U MPOBEACHUS KOHTPOJIA (7151 KOJUIOKBUYMOB) TIPUBENICHBI B pa3jiese
7 paboueii mporpamMmbl. TaMm ke MpUBEIEHBI HYJIEBbIE BApUAHTHI KOHTPOIBHBIX paboT. YcloBus
aTTecTallid NpPUBEJEHbl B TEXHOJIOTMUYECKUX KapTax (K KaXKIOMY CEMECTpy), MMEIOUIUXCS B
coctase PII.

8. B koHI1ie 1-To cemecTpa oOydarommecs CIaroT YK3aMeH;

B KOHIIE 2-TO CEMECTpa — K3aMEH;

B KOHIIE 3-TO ceMecTpa — 3auér.



B cocrase PII mpuBeneHsl kak 3K3aMeHAIlMOHHbBIE BOIPOCH C HYJIEBBIM BaApUAHTOM OujieTa, TaK U
KPUTEPHUU IK3aMEHAIIMOHHBIX OIICHOK.

ATTecTaums cTyaeHTOB 1o cucreme PUTM

1. Jlng KOHTpOJsT PUTMHYHOCTH pPaOOTHl CTYACHTOB B TEUEHHUE CEMECTpa BBOJISATCS
aTTecTalluOHHBbIC Hexenu — /-5, 12-s u 17-1 (16-as1) Hemens (urorosasi). Utoru paboTs
cTynentoB 3a 7, 12, 17(16) Henenb cemecTpa, OLICHEHHbIE MIPEMNO/IaBaTeNIIMU B 0auiax 1o
BUJAaM pPa0OT B COOTBETCTBUM C TEXHOJIOTMYECKMMHU KapTaMu KaXJOW H3ydaeMoil B
CeMeCcTpe IUCIUIUIMHBI, BBOIATCA B 0a3y uepe3 CHUCTEMY JJIEKTPOHHOTO OOy4deHHs
(xopniopatuBHblii cait III'TY). Kpurepuu ocBoeHus (opor mosioKUTeapHbIX 1-0i, 2-01 u
UTOTOBOW aTTecTallMi) yCTaHABIMBAIOTCS WHAMBUAYAIBHO MO KAXKIOW AMCLUUILIMHE U
OTPaXKaIOTCsI B TEXHOJIOTHYECKUX KapTax (cMm. Arrectamuu Ne 1, 2, 3). PaGoTsl, cnianHbie
nociie OKOHYaHUsA 7-0M U 12-0i1 aTTecTallMOHHBIX HEAENb, B TEKYIIYIO aTTECTAIHIO HE
BXOJIIT, HO CYMMUPYIOTCS B OOIIMII PEHTHHT CTyJIEHTAa U YUUTHIBAIOTCS MpPH CIEAYIOLIEei
TEKyIIEH aTTecTalu WIM B o0IIeM HurTore paboThl MO AUCHUIUIMHE. PeHTHHT-IMCTHI
pe3yabTaTaMu paboThI CTYIEHTOB JOBOJSTCS 10 CBEJCHUS CTYACHTOB.

2. PaGota cTyneHTa B T€UEHHE CEMECTpa OI[CHUBACTCS MOJIOKUTEIBHO, €CIIU Y HETO 3aYTeHBI
Bce 00s13aTeNbHbIe BUIbI PA0OT U KOHTPOJIbHBIEC UCTIBITAHUS.

3. Ecmu x mocnemHell yueOHOW Heielle ceMecTpa CTYACHT HE BBITIOTHIII ONPEICIICHHOTO
pemeHreM Kadeapsl KOJIMUECTBAa 00sM3aTENbHBIX PadOT WM HE MPOIIEN XOTS ObI OJHOTO
KOHTPOJIbHOTO UCIBITaHUsI U HaOpan meHee 40 6amioB, OH HE JOMYCKAeTCS K UTOTOBOMY
KOHTPOJIIO WJIM HE MojdydaeT 3adeT. Eciau ceMecTpoBblii KOHTPOJb MO TEM WU HHBIM
IIPUYMHAM HE MOKET OBITh MPOBEJICH B TEUCHHE MOCeIHeNH yueOHOW Heenu ceMecTpa, OH
MOJKET IPOBOAMUTHCS HA IMPEAdK3aMEHAIIMOHHOM KOHCynbTaluuu. B 3TOM ciyyae Kk HeMy
JIOTIYCKAIOTCA CTYJIEHThI, MOJHOCTHIO BBIINOJIHMBILKE IPOrpaMMy CEMecTpa He IO3JHee
MIOCJIEAHETO JTHS 3aHATUH B CEMECTPE.

4. WroroBblil ceMecTpOBbIi KOHTPOJIb MaKCHMalbHO olieHuBaetrcad B 20 GayioB. MTorosblit
CEMECTPOBBI KOHTPOJIb CUUTAETCSI CAAHHBIM, €CJIM CTyAeHT HaOpan 10 u Oonee Oamios.
CyMmMmapHbIit 6aii, onpezensercs no Gpopmyiie

NC = NT + NKH Nﬂ’,

re NK.I/I

—KOJIMYECTBO 0aJUIOB IO UTOTaM ceMecTpoBoro KoHTpoJst (ot 10 mo 20 6.),
NT — Gamsl o pesynbTaTam Tekymei pabotsl (B 100-6amnpHOM mKae),
N/ — Gaisl 3a JOMOJIHUTEIBHBIE PAOOTHI,

NC — cymMmmapHsIit Gasur.

Ha ocHoBanumu CyYMMapHoOro Oamra 1o Ta6JII/II_IC 3 BBICTaBISACTCS IK3aMCHAIIMOHHaA
OIICHKA II0 I-ICTBIpCX63..]'IJ'H>HOI\/'I IKajie.

Tabauua 3.

Ouenka

Bannwt 3a cemecmp no cucmeme PUTM (6 100-6. wxane)



1. Ouenka

Bannwt 3a cemecmp no cucmeme PUTM (¢ 100-6. wmkane)
COTIMYHOY
90 u Gonee
«XOPOLIIOY
ot 75 1o 89,99
«yIIOBJIETBOPHUTEIHLHOY
ot 50 mo 74,99
«HEYJOBIIETBOPUTEIBHOY

menee 50

2. CryneHT, BBINOJHUBIIUN Bce 00s3aTelIbHBIC BHJIBI PabOT, YYacTBYIOIIMHA B CHUCTEME
PUTM, umeer mpaBo OCBOOOXKIECHHS OT HK3aMEHA NPH YCJIOBHH, YTO OH BbLIEpKal
UTOTOBBIN CEMECTPOBBIA KOHTPOJIb (romy4mt oT 10 go 20 GaioB).

Coaua rx3amena

1. Crygnentsl, HabpaBIIMEe Ha UTOTOBOM CEMECTPOBOM KOHTpoJje MeHee 10 GaiioB, ocratorcs
yuacTHuKaMu cuctembl PUTM, Ho 00513aTenbHO CAAIOT SK3aMEH.

2. Bamn N> 3a 3k3amen onpenensercs B uaTeppaiie ot 20 10 40 6a/UI0B ¢ y4eToM KadecTBa
oTBeTa 1o Taduuie 4.

Tabmumna 4.
Ouenka
Bannwt 3a sxzamen no cucmeme PUTM (¢ 100-6. wkane)
«OTIIUIHOY
ot 36 no 40
«XOPOIIO)

ot 30 o 35



«YAOBJICTBOPUTCIILHO»

ot 20 mo 29

1. Cryaenrsl, caamomue odsi3aTeabHblil 3k3aMeH 110 cucteme PUTM, Ho HaOpaBiine MeHee
20 6ay10B, OYYaAIOT HEYJOBJICTBOPUTEIHHYIO OIIEHKY 32 dK3aMeH.

2. [lns _Bcex CTYICHTOB, CHAONIUMX 3K3aMeH Mo cucreme PUTM, cymmapusbiii 6ami, mpu
HOJIOKUTEIHHON OLIEHKE Ha DK3aMEeHe, onpeaenseTcs no Gopmyiie

NE=NT+ N+ N2,

rae NT — Gasibl 1o pe3ynbratam Tekyiel paboTsl (B 100-0aibHOM MIKae),
N — Gasiibl 38 JONOIHUTENBHBIE Pa0OTHI,
N2 — 6as1 3a 3K3aMeH 1o Tadnule 4,
NC — cymMmmapHsIit Gas.

Ha ocHoBanuu cymmapHoro 6ajia mo ta0miuie 3 BBICTABISIETCS IK3aMeHAIMOHHASI OlleHKa I10
YeTbIpeX0aJIJIbHOM LIKaJe.

THozawenue 3adondicennocmeit

1. CryneHt, KOTOpbIi B 3aueTHYIO HEIENI0 JI0 MTOTOBOIO KOHTPOJS HE BBIMOJIHUI
HEOoOXOaUMBIH 00BEM pabOT M MOramiaeT CBOM 3a/J0JDKEHHOCTH B CECCHIO, IMOTy4aeT
MUHUMAaJbHBII CyMMapHbIN 0ajll 3a OIIEHKY, BHICTABIEHHYIO HA IK3aMeHe.

2. CryneHT, KOTOPBIH MoOramaer CBOU 3aJ0JKEHHOCTH IOC/Ie OKOHYAHUS CECCHUH, TOTydaeT
MHUHHMAaJIbHBIN CyMMapHbIil 0aljl 3a OIICHKY, BHICTABJICHHYIO HA 3K3aMeHe, 32 BHIYeTOM 7,5
0aJUIoB, T.€. B COOTBETCTBUU C TaOJIHIIEH 5.

Tabmuua 5

Ouenka



Paznen 6.

Bannvt no cucmeme PUTM (¢ 100-6. wmkane)
«OTIINYHO»
82,5
«XOPOIIIO»
67,5
«yIIOBJIETBOPHUTEIILHOY

52,5

MATEPUAJIBHO-TEXHUYECKOE n

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

YYEBHO-METOINMYECKOE

NeNo
n/a

Crnncok UCoab3yeMOM JINTEpaTyphl

KonunuectBo
SK3EMILISIPOB MEYATHBIX
W3JaHUHN, TMEIOINXCS B

OnoNIMoTeKe, Uin
AIIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetu uTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U1 HAVYHBIE NU3JIAHUA

bepman, I'. H. COopHuk 3aaau 1no Kypcy MareMaTH4YeCKOIO
aHanmm3a [OnektponHbiii pecypc] / bepman I'.H. 10-e usn.,
crepeotun. Mocksa: Jlans, 2023. - 492 c. ISBN 978-5-8114-
9878-9.

https://e.lanbook.com/book/3
86402

2. |I'mypman, Bmagumup EdumoBnu. PykoBoacTBO K pemieHUro
3aa4 1O TEOpHUHM BEpOsTHOCTEH u  Martemartmdeckoii| https://urait.ru/book/rukovod
cratuctuke [Tekcr : DnexkTpoHHBIH pecypc] : ydeOHOe| Stvo-k-resheniyu-zadach-po-
nmocobue st By3oB / B. E. I'mypman. 11-e uzn. Mocksa: teorii-veroyatnostey-i-
[OpaiiT, 2025. - 406 ¢ ISBN 978-5-534-08389-7. matematicheskoy-statistike-

559583

3. |I'mypman, Bnamumup Edumosuu. Teopus BepositHocted u| https://urait.ru/book/teoriya-
MareMaruueckas cratuctuka [TekcT : DneKTpoHHbIH pecypc] veroyatnostey-i-
: yueObnuk s By3oB / B. E. I'mypman. 12-¢ uzn. Mocksa:| matematicheskaya-statistika-
[Opaiit, 2025. - 479 ¢ ISBN 978-5-534-00211-9. 559584

4. |Kynnpeimesa, Enena CepreeBHa. Maremaruka [ DEeKTPOHHBINA




pecype] / E. C. KynnermeBa. Mocksa: Jlamkos u K, 2015. -
534 c. ISBN 978-5-394-02261-6.

http://e.lanbook.com/books/e
lement.php?pll_id=72390

Kynapiiena, E. C. Marematuka a8 D>KOHOMUCTOB
[DnexkTpoHHEI pecype] : ydaeOHUK mis s3xkoHomuctoB / E. C.
Kynnermea. 4-e: JlamkoB u K, 2015. - 564 c. ISBN 978-5-
394-02261-6.

http://e.lanbook.com/books/e
lement.php?pll_id=72390

KynnpimeBa, E. C. Marematudyeckue METOJbl U MOJIEIU B
9KOHOMHMKE [DIJIEKTpOHHBIN pecypc] y4eOHUK st
6akanaBpoB / E. C. Kynasimea. Mockga: Jlamko u K, 2017.
- 286 c. ISBN 978-5-394-02488-7.

https://e.lanbook.com/book/9
1232

COopauk 3amad mo BeIcmied wmartematuke [Tekct] @ ¢
KOHTPOJIBHBIMU PabOTaMH : PSIbI U HHTETPaJIbl, BEKTOPHBIN U
KOMIUICKCHBIM ~ aHanu3, auddepeHuaibible  ypaBHEHUS,
TEOpHUs BEPOSTHOCTEH, OMEpPAIlMOHHOE UCUHCIICHHE. 2 Kypc /
K. H. Jlynry [u np.] ; non pea. C. H. ®eauna. 7-e usn.
Mocksa: AUPUC-TIPECC, 2011. - 589, [1] c. ISBN 978-5-
8112-4074-6. Dx3eMmisipel: Bcero 130.

130

COopuuk 3amau mo Beicmied wmartematuke [Tekct] @ ¢
KOHTPOJBbHBIMU  paboTamu nuHeiHas ~— anrebpa,
aHAJIUTUYECKasT TEOMETPHUSl, OCHOBBI MaTeMaTH4eCKOI 0
aHanu3a, komiuiekcHsle yucna. 1 kype / K. H. Jlynry [u ap.].
9-e¢ u3n. Mocksa: Atipuc-Ilpecc, 2011. - 574, [1] c. ISBN
978-5-8112-4389-1. Dx3emmusapsl: Bcero 71.

71

Maremaruueckast ctaTucTuka [ Tekct] : cOOpHMK 3aJaHui JIst
BBINOJIHEHUS] TUIIOBOTO pacyera : [ CTYJEHTOB 2-TO Kypca
MEXaHUKO-MalllUHOCTPOUTENILHOTO  (paKyiabTeTa OYHOM U
3a04HOi (opMm oOydeHuss mo crnernuanbHocTsM 110302.65
(MCX), 140104.65 (IITD), 150405.65 (MM) wu
HanpaBJIeHUs M NOAroToBKU OakanaBpoB 140100.62 (TT),
151000.62 (TMO)] / M-Bo oOpa3zoBanusi U Hayku PO,
®I'bOY BIIO "lloBomxk. roc. texHon. yH-T"; [coct.: H. H.
MuxeeBa, A. A. UYwucrtsxosa, JI. H. Illapadyrnunosal.
Womkap-Omna: IIT'TY, 2013. - 123 c. ISBN 978-5-8158-1233-
8. Dx3eMmusipel: Bcero 197.

197 /
https://portal.volgatech.net/b
ooks/Mixeeva_matematiches

kaja_statistika_2013.pdf

10.

Maremaruueckass ~ cratuctuka  [Tekcr] yueOHo-
METOJIMYECKOE MOcoOue NIl OpraHU3aluy CaMOCTOSITEIbHON
paboThl CTYNEHTOB CHEIHalbHOCTEH u Hampaienuit BIIO
110302.65, 140100.62, 140104.65, 150400.62, 150405.65 /
M-Bo ob6pazoBanus u Hayku PD, ®I'BOY BIIO "IloBomxk.
roc. Texnon. yH-T"; [cocT.: H. H. MuxeeBa, A. A. YucTtskosa,
JI. H. Ilapadyraunosa]. Momxkap-Omna: III'TY, 2013. - 67 c.
ISBN 978-5-8158-1279-6. Dx3eMmursipel: Bcero 195.

195

11.

KommiekcHble uncna [TekcT]| : MeToZ. yka3aHMs K IpakT.
3aHATUSIM M KOHTpOJd. paboTa Il CTYAEHTOB BCEX
cnenuanbHOCTelt / [coct. W. TI. Mancyposa]. Homkap-Ona:
MapI'TV, 2008. - 30 ¢. Dx3emmsipel: Bcero 180.

180 /
https://portal.volgatech.net/b
ooks/Mansurova_Kompleksn

ye chisla.pdf

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne




NoNe | Aynutopuu aiis npose- | [lepedeHb OCHOBHOTO 000PYIOBaHHS [Iporpammuoe
/Tl |AeHUS YIeOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSATENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM

aTTecTaluu
1. 443a (1) Kommiekt yue6HoM Mebenn (1) Microsoft Windows
Enterprise, Microsoft
Office Standard, AreHTt
Dr.Web, Microsoft

Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommnekt 10
A1 pCICHUA OCHOBHBIX
110JIb30BATCJIbCKHX 3a1a4

Pasnen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLIMIUIMHBL ®OHJ OLEHOYHBLIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HaA:

- YCBOCHHE TCOPETUYECKOT0 MaTepuaiia (00beM 3HAaHUH, IIyOuHA YCBOEHHUS ), MPEAYCMOTPEHHOTO
paboueil nmporpamMmoit;

- YMCHHE H3j1aratb MaTepuayl (YETKOCTh, TPAMOTHOCTh H3JIOKEHHS MaTepuayia, TOYHOCTh W
MOJIHOTA BOCITPOU3BEICHUS YU€OHOTO MaTepHraa);

- YMEHHE MPUMEHAITH TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUi.

Ixanma OILICHUBAHUIA MMPEACTABIICHA HUKCE.

YpoBeHb
c(OpPMHPOBAHHOCTH [Ixana
Kpurepun onienuBanus
3JIEMEHTOB OLICHUBAHUS
KOMIIETEHIINH
IToporossIii OOyuvaromuiics HMeeT 3HAaHUS OCHOBHOIO MaTrepuana,|3adTeHo
YPOBEHBb IPOSABIIAET YMEHHE JIOTMYHO €ro H3jaraTtb, HO MOXET
JOMyCKaTh ~ HETOYHOCTM B H3JIOKEHMH  MaTepuana,
HE/JIOCTaTOYHO NpaBUIbHbIE (HOPMYITUPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BHINOJIHEHUN TPAKTHUECKUX 3aJaHHUH

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIEBAEMOCTH OOECIEeYMBAET OLEHHBAHHWE XOJa OCBOCHHUS JMCHUIUIMHBI
(MOmyJIsl) ¥ IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTUU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AMCUMILUIMHBL. IIOpsSAOK COCTaBIEHHMS TEXHOJIOIMYECKOM KapThl U
QITOPUTM  TPOBEACHMSI MPOLEAYpPhl OLIEHUBAHHS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWW, YMEHHH, HABBIKOB W/ WM OMbBITa JEATEIBHOCTH, IO
HaKOIMHUTEILHON cHucTeMe B Oayuiax ycTaHaBlMBaeTcs mosioxkeHueM o cucreme PUTM B ®I'BOY
BO {II'TY»

7.2. IlpoMexxyTouHast aTTECTaIUs 00yJaroIuXCs
[TpomexxyTouHas arrecTanus oOydyaroIIMXCsl HAIlPaBJIeHAa HA OLIEHUBAHHE Pe3yJbTaTOB OOYUYECHUs
M0 TUCIUIUIMHE (MOYJII0) ¥ IPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLICHOYHBIX CPEJICTB.




[IpuMepsl TUNOBBIX KOHTPOJIBHBIX —3aJaHHUU
00pa3oBaTebHON IPOrpaMMe.
1 cemectp

KoHTponbHas paborta Nel. J/iuHeiiHaa anre6pa.
1. Boluncauts .

2. BolumcauTb onpegenunTens :

a) pa3noXKeHnem no nepsomy cTonbuy;

6) ynpouieHuem.

3. PewunTb cucTemy MHENHbIX YPaBHEHWI
a) metogom Kpamepa;
6) MaTPUYHbIM METOAOM;

B) MeTogom laycca.

n3

0asbl

GoHIa OICHOYHBIX CPEJACTB IO

KoHTponbHasa paboTta Ne2. BeKTopHasa anrebpa u aHaiMTUYecKaa reomeTpus.

1. Hangute , ecnn .

2. YnNpocTuTe BbipaxeHue .

3. Mpy KAKOM 3HaYeHUM BEKTOPbI M NepneHAMKYAAPHbI, ecan, ?

4. MpKn KaKOM 3HAaUYEHUU BEKTOPbI KOMMIaHaPHbI?

5. B TouyKkax nepeceyeHumsa NpAMON C OCAMM KOOPAMHAT BOCCTAHOBAEHbI NEPNEHANKYAAPDLI K 3TOM NPSMOIA.

Haitgute nx ypaBHeHus.

KoHTponbHaa paboTa Ne3. Mpeaen ¢pyHKumun. AuddepeHumnanbHoe ncumcneHme GyHKLUM OL4HOM U ABYX

nepemeHH>bIX.

1. He ncnonb3ys npasuio JIonutans, BbIYMCAUTL Npeaesbl QyHKLMIMA:

a) 6) 8) 1)

2. Hangute npon3BoAHYO HEeABHON GyHKLMMK

3. Haingute npou3BoAHbIE CNOXKHbIX GyHKUMIA: @) 6) B)

4. HariauTe NponsBOAHYO BTOPOTro NopsaKa B 3a4aHHOM TOUKe:

5. Hangute guddepeHumnan dyHKUNM

6. Haﬁ,ﬂ,MTe 3Ha4Y€HMA YaCTHbIX MPONU3BOAHbIX U d)YHKLI,MM B TOYKE .

7. Haiante ana GyHKUMM



2 cemecTp

KoHTponbHas paboTta Nel. HeonpeaeneHHbIN UHTerpan

1. 2. 3.

4. 5. 6.
7. 8. 9.

10.

KoHTponbHas pabota Ne3. AinddepeHumanbHble ypaBHEHUA

1. YcTaHoBuTe, ABAsieTCA M GYHKUMA

pelweHvem guddepeHLManbHOro ypaBHeHUs

2. Onpegenute TMN auddepeHLManbHOro ypaBHEHUA U HailauTe ero obluee peleHue

3. Onpegenvte TMN aAMddepeHLManbHOro ypaBHeHUa 1 HalguTe ero obuiee pelieHne

4. Onpegenute TMn AnddepeHLNanbHOro ypaBHEHNS

n HBVI,EI,VITE €ro 4YaCtHoe pelweHune, yaosneTsoparoLlee Ha4vya/ibHbIM YC/TOBUAM

KoHTponbHaAa paboTa Ne4. Paapl

1. Uccnepyiite Ha CXOAMMOCTb PAAbI:

a); 6);

B); r).

2. UccnenyiiTe Ha yCIOBHYIO M aBCOMIOTHYIO CXOAMMOCTb PAL, .

3. Hangute obnacTb CXOAMMOCTU CTEMNEHHOIO pAaa:

3 cemecTp



KoHTponbHaa paboTta Nel. Teopua BepoATHocTel (cayyaiiHbie cobbiTUA)

1. B ypHe nexat 12 KpacHbix, 8 3eneHbix 1 10 cMHUX WwapoB. Haypayy BblHMMAalOTCA ABa wapa. Hantm
BEPOATHOCTb TOrO, YTO OYAYT BbIHYTbI LAPbI PA3HOrO L,BETA, MPWU YCIOBUM, YTO HE BbIHYT CUHUIA LWap.

2. BepoATHOCTb TOro, 4YtOo MNOKynaTteAb B AAHHOM MarasmMHe cAenaeTt nokynky, paBHa 0.6. Kakosa
BEPOATHOCTb TOFO, YTO He bosee Tpex U3 CeEmMM BOLIEALNX MOKynaTesiel caenaeT NoKynKy?

3 CoopLWMK Noay4ymnn ase KOPOOKM OAMHAKOBBIX AeTanel, N3rotossieHHbIX 3aBogom Nel, u Tpu Kopobku —
3aBogom Ne2. BepoATHOCTb TOro, 4To geTanb 3aBoga Nel ctaHgaptHaa pasHa 0.9; 3aBoga Ne2 — 0.7. U3
Haygauy B3sSTOW KOPObOKM cOOopLUMK M3BMEK AeTanb. HalTh BEpOATHOCTb TOro, YTO M3B/IeYeHa CTaHAapTHas
heTanb.

4. N3 mapuwpytoB TpameaeB Ne8, Ne10 u Nel5 gna cayKawero nonyTHbIMKM ABAAOTCA mapwpyTbl Ne8 un
No10. HanTn BepOATHOCTb TOrO, YTO K OCTAHOBKE NMepBbiM NOA0MAET TPaMBa NOMNYTHOTO AJ/1S HEro HOMepa,
ecnn no nvHuam mapuwpytos Ne8, NelO u Nel5 KypcupytoT cooTBeTcTBeHHO 7, 9 u 12 BaroHos.
MpOTAXKEHHOCTN MApPLUPYTOB CUMTAOTCA OAUHAKOBbLIMMU.

KoHTponbHas paborta Ne2. luckpeTHble cny4vaiiHble BeIMUUHDI

1. Haitu aucnepcuto ICB, ecnv 3agaHbl 3aKoHbI pacnpeaenedns ACB X n Y:

2. CocTaBMTb 3aKOH pacnpeneneHuns caydyaimHon BesinunHbl X — yncna repbos npm 6pocaHMmM MOHeTbI 5 pas.
MocTponTb MNONUIOH pacnpeneneHua BepOSTHOCTEW, HAMTU UYMCNOBblE XapPaKTEPUCTUKU  CAyYaMHOM
BE/INYUHBI X.

KoHTponbHasa pabota Ne3. HenpepblBHble CayyaitHble BEIUUUHDI

1. laHa nnoTHocTb pacnpegeneHuns HCB X .Halitn 3HauyeHue KoHCTaHTbl C 1 GyHKLUMIO pacnpeseneHus.

2. HCB X 3agaHa ¢yHKuMen pacnpegenenma

HaiTu nnoTHOCTb pacnpepeneHns, matemaTU4eckoe OXKuaaHue, AUCNEePCUIo U BEPOATHOCTb NONaSaHNA
HCB X B nHTepBan .

KoHTponbHana paboTta Ne4. ToueuyHble U MHTEPBaJibHble OL,EHKM CTaTUCTUYECKOrO paaa

1. Mo aaHHOMY pacnpeneneHunto BbIDOPKMU:



HaNTKN BbIBOPOYHYIO CPeaHIO U BbIDOPOYHOE cpeaHee KBaapaTUUYeCcKoe OTK/IOHEHME.

2. Mo gaHHOMY pacnpeaeneHuto BbIGOPKM:

1-5 59 9-13 13- 17- 21- 25-
17 21 25 29

15 10 16 15 17 15 12

HalTK BbIBOPOUHYIO CPeaHIo, MOCTPOUTL TMCTOrPaMmMy YacToT.

HepequL BOIIPOCOB IJIs1 ITPOBCACHUA HpOMeHCYTOqHOﬁ aTTeCTaluu

1 cemectp
Cnu1coK BONpoCoOB A1 3K3ameHa
JNuHeltHan anrebpa

1. MaTpuubl (OCHOBHble NOHATUA). Buabl maTpuL. JIMHENHbIe onepaunn Hag maTtpuuamu. CBoncTBa
JNINHEeHbIX onepauumi.

2. CornacoBaHHble MaTpuLbl. YMHOXeHWe maTpul,. CBOMCTBA NPOM3BELEHUA MATPUL,

3. Onpegenutenn 2-ro u 3-ro nopsgros. CeoicTtBa onpegenutenei. MuHop, anrebpauyeckoe
[OMONHEHMe.

4. Teopema o pa3noxkeHuun onpegenutens. Teopema o6 aHHYIMPOBaHUM oNpeaennUTens.

5. Ob6paTtHaa maTtpuua. TeopemMa CyLLeCTBOBAaHUA U eAUHCTBEHHOCTM 0OPATHOM MaTpULbI.

6. CucTembl IMHENHbIX ypaBHeHWIA. OCHOBHble onpeaeneHna U NOHATUA.

7. MeTopa Kpamepa pelueHns cucTembl IMHENHbIX YPaBHEHUN.

8. MaTpWUHbIN MeToZ, peLleHnsa CUCTEM IMHENHbIX YPAaBHEHWNA.



9. Metog laycca pelueHns cuctem IMHENHbIX ypaBHEHUIA.
10. PaHr matpuubl. Teopema KpoHekepa-Kanennu.

BeKTopHas anrebpa

1. BeKTopbl (OCHOBHble NOHATUA). JIMHEVHbIE onepauyMm Hag BekTopamu. OpT BEKTOpa.

2. Heobxoanmoe 1 A0CTaTOYHOE YCI0BUA KONIMHEAPHOCTU BEKTOPOB (reOMETPUYECKUI Noaxoa).
3. MpoeKuyma BeKTopa Ha ocb. CBOMCTBA NPOEKLUUNA.

4. MpsmoyrosibHaa AeKkapToBa CMCTEMA KOOPAMHAT. PasnoKeHne BEKTOPA NO KOOPAMHATHbLIM OCSM.

KoopanHaTbl TOYKM M BEKTOpPA.

5. HeobxoamMmoe 1 A0CTaTOYHOE YC0BUA KONIMHEAPHOCTU BEKTOPOB B KOOPAMHATHOM dpopme.
6. KoopaunHatbl opTa BeKTopa. Hanpasaatowme KOCUHYCbl BEKTOPA.

7. JInHeliHble onepaummn Haj, BEKTOpaMKM B KOOPAMHATHOMN popme.

8. CkanapHoe npousseaeHne BeKTopoB. CBOMCTBA CKaNAPHOIo NPon3BeaeHUs.

9. CkanapHoe npousBefeHne BEKTOPOB B KOOPAMHATHOM popme.

10. MpuAoXKEHUA CKaIAPHOrO NPOU3BEAEHUA B reOMeTpUn 1 pusmke.

11. BeKTopHOe npounsBeaeHme BeKTopoB. CBOMCTBA BEKTOPHOIO NPOM3BEAEHUS.

12. BeKTopHOE NponsBeaeHNe BEKTOPOB B KOOPAMHATHOM popme.

13. CmellaHHOE NponsBeseHne BEKTOPOB.

AHanutnyeckana reometpms

1. KomnnaHapHble BEKTOPbI. YC/0BME KOMMIAHAPHOCTN BEKTOPOB.

2. [lBe 3a4a4v aHaMTUYECKOM reoMeTpun. JINHKA, ypaBHEHWUE NTUHUN.

3. YpaBHEHUS NPSAMOI HA NIOCKOCTU.

4. O6Luee ypaBHEHME NPSAMON Ha MJIOCKOCTU U Ero YacTHble C/TyYau.

5. Yron mexxay npambimu. YCI0BKA NapaniesibHOCTU U NepneHAMKYAAPHOCTU NPAMbIX.

6. ObLee ypaBHEHME NJIOCKOCTU M €ro YacTHble CayYau.

7. YpaBHeEHUE NJOCKOCTH, MPOXOAALLEN Yepes TPU 3a4aHHbIE TOUKM.

8. Yron mexkay naocKocTAMU. YC10BMUA NapaniesbHOCTM U NepneHaAnKYASPHOCTU NIOCKOCTEN.
9. MpAman B NpoCTpaHCcTBe. B3anmHoe pacnosioxKeHue NpAMbIX B MPOCTPaHCTBe. Yc10BuA

napannenbHoOCTn n NnepneHaunKy1ApHOCTU NPAMbIX.

10. Yron mexxay npsamoit 1 NA0CKOCTbIO. YCN0BMA NapannenbHOCTU U NeprneHanKyAapHOCTM NPSAMON 1
NJIOCKOCTU.

11. KpuBble BTOpOro nopsazaKka (OKpy*KHOCTb, anaunc, runepbona, napabona) (c sbisogamm mx
YPaBHEHW).

12. MonspHasa cuctema KoopamHat. Popmynbl nepexoaa U3 NONAPHOMN CUCTEMbI KOOPAMHAT B

[EeKapToBYto CUCTEMY KOOPZAMHAT M 06paTHO.
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Knaccndumkauma noBepxHocTelt BTOPOro Nopsaaxa.

BeBegeHune B MaTeMaTUYECKUA aHaNuU3
®yHKLMA, cnocobbl 3agaHuA. ObnacTb onpeseneHna. O6nacTb 3Ha4YeHUI. MepnoaNYHOCTb.
YeTHble, HeYyeTHble GYHKLMN.
beckoHeYHO Manaa GyHKLMA B TOUKe. [eOMeTpuUYecKan MHTepnpeTaumnsa onpeseneHums.
CoicTBa 6€CKOHEYHO MasbiX GYHKLMIA.

[Ba onpeaeneHuns npegena GyHKUMU. IKBUBANEHTHOCTb onpeaeneHuii. Mpeaen GyHKUMM Npu
X—>00.

CoiicTBa Npeaenos GyHKLUN.

beckoHeuyHo 6onblasn ¢pyHKUMA. CBA3b 6eCKOHEYHO Manol U HeCKOHEYHO 60/1bLLION GYHKLMNA.
CpaBHeHMe 6eCKOHEeYHO MasibiX GYHKLUMIA. CBOMCTBO 3KBMBANIEHTHbIX 6BECKOHEYHO MasbIX GYHKLMNA.
MepBblit 3ameyaTenbHbIV Npegen. Cneactema. Tabauvua sKBUBANEHTHBIX GYHKLUMINA.

BTopoii 3ameyvatensHbI npeaen. Cneacraus.

OfHocTopoHHMe npeaenbl. CBA3b OAHOCTOPOHHMX NPeAenoB ¢ npeaenom GyHKLUMM.

HenpepbIiBHOCTb GYHKLUMN B TOUYKE. IKBUBAIEHTHOCTb TPEX ONpeaeneHnii HENPepPbIBHOCTH
YHKUMN.

Knaccuoukaums Touek paspblsa.

CBoicTBa QYHKLUNIM, HEMPEPbIBHBIX B TOYKE.

HenpepblBHOCTb GYHKUMM HAa MHOXKecTBe. CBOMCTBA QYHKLMIA, HENPEPbLIBHbIX HA OTPE3Ke.
OnddepeHumanbHoe ncumcneHme GpyHKLUN O4HON NepeMeHHOoM

3apava o KacaTesnibHOM. OnpeaeneHne NPon3BOAHOM GYyHKLMU. [eOMETPUYECKUIA CMbIC
NpPOn3BOAHON.

3aza4a 0 MrHOBEHHOW ckopocTu. OnpeaeneHne NPon3BoOAHON. PUINYECKUIA CMbIC/T MPOU3BOAHOWN.
Mpoun3BogHAA CyMMbl, Pa3HOCTM, MPOU3BEAEHMA N YACTHOTO ABYX GYHKLUMINA.

Mpoun3BogHan CNOKHOM GYHKLMN.

MponssogHan obpatHoM GyHKUMK. Mpon3BoLAHbIE 06PATHBIX TPUFOHOMETPUYECKUX DYHKLMNA.
MponsBogHble TPUTOHOMETPUYECKUX QYHKLNIA.

Mpoun3sBogHble norapnPmMmmnyeckmx GyHKUmA.

Norapuémmueckoe anddepeHumnpoBaHue. NponsBoaHas NoOKasaTeNbHOM GYHKLNMN.
OndodepeHumnan dyHKUNK. TeoMeTprUYeCcKMin cmbicn anddepeHumnana.

CBA3b MeXKay NpounsBoaHON N anddepeHumanom.

MpumeHeHne guddepeHLMana K NPUBANMKEHHBIM BbIYUCIEHUAM.

OnddepeHumnmpoBaHmne pyHKLUMIN, 3a4aHHbIX NAapamMmeTPUYEeCcKH.

OnddepeHumpoBaHue HesABHbIX GYHKUMIA. [IPOM3BOAHbIE BbICWIMX MOPSALKOB.
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AcuMnTOTbl rPadMKOB GYHKLMIA: BEPTUKA/IbHbIE, FOPU30HTA/IbHbBIE, HAK/IOHHbIE.

Teopembl Kowu n NlarpaHxa.

Teopema Pons.

Bo3spacTtaHue u ybbiBaHue GyHKUMK. MPU3HAKM MOHOTOHHOCTH.

dKcTpemym dyHKUMU. Heobxoammoe ycnosme CyL,ecTBOBAHUA SKCTPEMYMA.

MNepBoe AOCTaTOYHOE YCNOBME CYLLLECTBOBAHMA IKCTPEMYMA.

BTopoe pocTaTouHOE yCc/noBMeE CyLL,eCTBOBaHMA SKCTPEMyMa.

BbinyknocTb rpadmKka GpyHKUMKU. [1oCTaTOUHbIM NPU3HAK BbIMYKAOCTU.

Toukn nepernba. Heobxoammoe n AOCTaTOYHOE YCI0OBUA CYLLECTBOBAHMA TOYEK nepernba.

MonHaa cxema nccnenosaHmA d)yHKLI,MM.

Mpumep 3Kk3ameHauMoHHOro 6unera
MOBONKCKNIM rOCYAAaPCTBEHHbIN TEXHOJIOTUYECKNIM YHUBEPCUTET
35K3AMEHALIMOHHbIN BU/ET Ne 0
no AvcumnamHe «MartemaTuka»
HanpasneHune 38.05.01 dKoHOMMYecKaa 6e3onacHOCTb
HanpasneHHocTb «KOHTPOIbHO-aHaAUTUUYECKoe obecneyeHne IKOHOMUYECKo 6e30nacHOCTU»

MeToz aycca pelueHns CUCTEM JIMHENHbIX YPaBHEH WA,
YpaBHeHMe NI0CKOCTU, NPOXOAALLEN Yepes TPW 3a4aHHbIE TOYKM.
Norapuémmyeckoe guddepeHumposaHme. MponssoaHaa NOKasaTeIbHON GYHKLUN.
3agava (BekTopHasa anrebpa).

3apava (BeeaeHue B aHanums).

3aBeaytowmii Kapeapon BbicWEe MaTeMaTUKN

npodeccop, AOKT. PU3.-maT. HayK / B.A.WBaHoB /

2 cemecTp
CnncoK BONpocos A/A 3K3ameHa
DYHKL MU HECKONIbKUX NepeMeHHbIX. D1IeMeHTbl TeOpuu Nona
YTto Ha3biBaeTcsA QYHKLUMEN ABYX MK Bonee nepeMeHHbIX? YKaxmnTe cnocobbl Ux 3agaHuns.

Y70 HasbiBaeTca 061acTblo onpeaeneHns GyHKUMM ABYX NePeMeHHbIX U KaK oHa M3obpaxaeTca
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reomeTpuyeckun?

Kakne 06/1acTi Ha3bIBalOTCSA OTKPbITbIMM, 3aMKHYTbIMW, OTPaHUYEHHbIMU, HEOTPAaHUYEHHbIMU?
Kak n3o06pasunTb reomeTpmuyeckn GyHKLUIO ABYX NepPeMEHHbIX?

YTO Ha3bIBAETCA OKPECTHOCTbIO TOYKN?

Y10 TaKoEe NMHUM YPOBHA?

Y70 HasbiBaeTcsa npeaenom GyHKUMNU ABYX NepeMEHHbIX B TOUKe?

[avite onpeaeneHune YacTHbIX NPON3BOAHbLIX NEPBOro NopsaKa.

[Javite onpeaenenuve auddepeHuymana GyHKUUU ABYX NEepPEeMEHHbIX.

KakoBa cBsizb mexay anpdepeHLmnasom 1 YaCTHbIMU NPOMU3BOAHbIMKN?

[Javite onpeaeneHune YacTHbIX NPON3BOAHbLIX BTOPOTo NopaaKa.

IKcTpemym dyHKUMM ABYX NepemeHHbIX. Heobxoammoe ycnoBue cylecTBOBaHME SKCTPEMYMA.

[locTaTouHoe yC10BMeE CyLLLECTBOBAHMA SKCTPEMYMa GYHKLMM ABYX NepemMeHHbIX. ABCOMOTHbIN
3KCTPEMYM, ero HaxoxaeHue.

Chopmynumpyiite NpaBUIO OTbICKAHWUA SKCTpeMyma GYHKLUMU ABYX NEPEMEHHbIX.
KomnnekcHble yncna. dnemeHTbl Teopun GyHKLUIA KOMNIEKCHOro NepemeHHoro

[MoHATME KOMNJIEKCHOro Yncaa. FleomeTpuyeckas MHTepnpeTauma KOMNAeKCHoro Yncaa. Mogynb n
aApPrymeHT KOMNAeKCHOro 4Ymcna. KOMI’II’IGKCHO-COI‘IpFI)KGHHbIe 4yucna

Anrebpanyeckas popma 3anmcu KOMMAEKCHOTO Yncaa. JencTena B anrebpandyeckoit popme.

TpuroHomeTpuyeckan Gopma 3anmMcu KOMMNIEKCHOTo YMcaa. [encTemna B TPUroHOMeTprUYecKom
dopme.

MokasaTenbHaa Gopma 3anmMch KOMMNIEKCHOTO YyMcaa. eicTena B nokasateibHol dpopme.
MN3BneyeHne KOpHA N-Oi CTeNeHU U3 KOMIMJIEKCHOTO Yncaa.
HeonpeaeneHHblii MHTerpan
MepBoobpasHasn. CBOMCTBO NepBoO6pasHbIX.
HeonpeaeneHHblt MHTerpan. CBOMCTBa HEONpPeAe/IeHHOro UHTerpana.
Tabanua nepBoobpasHbIX.
OCHOBHble METOAbl MHTErPMpPOBaHUA. HenocpeAcTBEHHOE MHTErPUPOBaHHME.
MeTog noaseneHna noga sHak anddepeHumnana
MeToa, 3aMeHbl NepemMeHHON.
MeTog, HTerpnpoBaHua no Yactam. Knaccol QyHKLMI, MHTErPUPYEMbIX MO YacTAM.
MHTerpMpoBaHue BblparkeHWi, COAe P KaLLMX KBAAPaTHbI TPEXU/IEH.
MHorousieH. OCHOBHble TEOPEeMbl O MHOFOYeHaX
OpobHo-paunoHanbHaa GyHKLMA. MpaBUAO pasNoXKeHMa APo6KM Ha CymMy NpocTenwmnx gpobeit

NHTerpmpoBaHue npoctenmnx apoben.
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NHTerpupoBaHue paunoHanbHbIxX Apobei.
NHTerpmpoBaHne NpocTenwmnx nppaLMoHasbHOCTEN.
TpuroHomeTpuyeckme NoACTaHOBKM.
NHTerpupoBaHue TPUrOHOMETPUYECKUX BbIPArKEHWA.
YHMBepcabHasA NoacTaHOBKa.
Hebepywimeca nHTerpasbl.

OnpeaeneHHblii MHTerpan
3aza4a 0 NoWaam KpUBOAMHENHOM Tpaneumn. VIHTerpaibHble CyMMbI.
MoHATMe onpeaeneHHbI MHTerpan.
dopmyna HbtoToHa-/lelibHMLa.
CBolicTBa onpeaesieHHOro UHTerpana.
dopmyna MHTErpupoBaHMA Mo YacTAM B onpeaesieHHOM MHTerpane.
3ameHa nepemeHHol B onpeaeseHHOM MHTerpasne.
leomeTpuYeCKMe NPUNOKEHMA ONpPeaeNeHHOrO UHTerpana
Hecob6cTBeHHble uHTerpansl I-ro u ll-ro pona.

OvddepeHumranbHble ypaBHeHUA

Y70 Ha3zbiBaeTca auddepeHLmanbHbiM ypaBHeHnem? ChopmynunpyiiTe onpegeneHuns nopasgka
anddepeHLManbHOro ypaBHeHUA, peLlueHmnsa ypaBHeHUS.

MN3noxuTte metoapl peweHns audpdepeHLManbHOro ypaBHEHNA NEPBOTo NoOpAAKa: a) ¢
pasgenArWmMmMmnca nepemeHHbiMm, 6) ogHOPOAHbIX AnddepeHLMaNbHbIX YPAaBHEHWU, B) IMHENHBIX
anddepeHLUnanbHbIX ypaBHEHWUIA.

CKONbKO pelleHunit umeet anddepeHumanbHoe ypaBHeHNE? YeM OTIMYAIOTCSA OHKU APYT OT apyra’?
[avite onpeseneHuns obLLEero M YacTHOro pelleHnin ypaBHeHUs. Kak nx n3obpasutb rpadmyeckm?

KaK Ha3bIBaeTcs U B YEM COCTOAT YCI0BUA, HEOBXoAMMble ANA BblAENEHNA YAaCTHOIO PeLleHns ns
obuwero?

B yem coctounT 3agaya Kowun? Coopmynmpyiite 3agady Kowm reomeTpuyecku.
Codopmynupyiite Teopemy Kown.
[aliTe reomeTpUYeCcKyto MHTepnpeTaumto gubdepeHLManbHOro ypaBHEHMA NePBOro NopsaKa.

MN3noxuTte metog dlinepa NnpubankeHHoro peweHus anddepeHLumanbHbiX YpaBHEHUI NePBOro
nopsaka.

KakoB 0bwunii BuA anuddepeHLmManbHOro ypaBHeHWs BTOPOro NopsAaKa v ero obLuero peeHna?

KaK 3a4atoTcs aHa/IMTUYECKM Y KAKOB TEOMETPUYECKMI CMbICA MMEOT HayasibHble YC0BUA aa
anddepeHLmManbHbIX ypaBHEHWUI BTOPOro nopsaaKa?

Chopmynupyiite 3agavy Kown 1 Teopemy Kowm gas ypaBHEHUn BTOPOTo NopaaKa.

KaKkoB BMA, 1 TEOMETPUYECKMIA CMbIC/T KPaeBbIX YCI0BUIA A1 YPaBHEHWUI BTOPOro nopaaxa? B yuem
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X OT/INYNE OT Ha4a/IbHbIX YCﬂOBMﬁ?

MN310K1Te MeTobl peLleHNin ypaBHEHWN BTOPOro NopaAKa, A0MYCKaloLWMX MOHMKEHWe nopaaKa
(Tpw cnyyas).

KakoB 06wuit Bua anddepeHLmManbHOro ypaBHEHUA r1-ro NopsaaKa, ero obuiero pewenus,
HaYa/lbHbIX YC0BUIA?

KakoB 06wwuit Bua ogHopoaHoro audpdepeHumasibHOro ypaBHeHMA BTOPOro nopaaKka ¢
NOCTOAHHbIMMK KO3 dpuumeHTamu? ChopmynmpynTe 1 oKaXKUTe TEOPEMY O CTPYKTYpe obLiero
peLLueHnst TaKoro ypaBHEHMUA.

KaKyto anemeHTapHyto LeniecoobpasHo B3ATb B KAUECTBE YACTHOIO PeLUeHNs IMHENHOTO
ofHopogHoro auddepeHLNanbHOro ypaBHEHMA BTOPOrO NOPALKA C MOCTOAHHbIMM
KoapodumumeHTamm? MNMoacrasmBe 3Ty PyHKUMIO B AnddepeHunanbHoe ypaBHEHME, NOAyUYnTe
XapaKTePUCTUYECKOE YpaBHEHME.

CKONbKO U KaKMX KOPHE MMeeT XxapaKTepucTmyeckoe ypasHeHue? Kakoi Bua umeet obuiee
peweHne anddepeHLManbHOTro YypaBHEHUA O/15 KaXKA0ro U3 Tpex Cy4aes KopHel
XapPaKTEePUCTUUYECKOTO YPaBHEHUS.

dursmyeckne 3agaum, npmsogawme K auddepeHumanbHbiM YpPaBHEHUS B YACTHbIX MPOU3BOLHbIX.

Yucnosble n cteneHHble paabl
YucnoBaa nocnenoBaTenbHOCTb, €€ npeaen
Yucnosoi paa: cymma paga, CXxoaumocTb paaa
OCHOBHble CBOWMCTBA YMCNOBbIX PALOB
HeobxoanmbIi NPU3HAK CXOAMMOCTM, AOCTATOUHbIM NPU3HAK PACXOAMMOCTM YUCAOBbIX PALOB
TaNIOHHbIE YNCNOBbIE PALbI
MpW3HaKM CpaBHEHWUA 3HAKOMONOKNUTE/bHBIX PALOB
MpusHak Janambepa
PaauKkanbHbIV npusHak Kowwm
MHTerpanbHbIi npusHak Kowwu
3HaKonepemeHHble pAaabl. JOCTaTOUYHbIN NPU3HAK CXO4MMOCTM 3HAKONEPEMEHHbIX PALOB
3Hakouepepytowmiica pag,. MpusHak JleibHuua
ABCONOTHAA M YCIOBHAA CXOAMMOCTb 3HaKOMepPeMEHHbIX PAA0B
®yHKLUMOHaNbHbIV pag. CTeneHHoM pag,. O61acTb CXO0AMMOCTU GYHKLMOHAIbHOMO paaa
Teopema Abena. MHTepBan 1 pagmyc CXOAMMOCTU CTENEHHOTO psaa
OnpepeneHve pagnyca CXogMmOCTH CTEMEHHOro pAaa
Anroputm onpegeneHna 061acTm CXo0AMMOCTU CTENEHHOTO PAAA C LEHTPOM CXOAMMOCTM B TOYKE .
Anroputm onpegeneHunsa o61acTm CXOAMMOCTU CTENEHHOTO PALA C LEHTPOM CXOAMMOCTU B TOUKE .

CBoWCTBa CTEMEHHbIX pAanoB
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Pa3nokeHne 0CHOBHbIX 31eMeHTapHbIX GYHKLUN B cTeneHHOW pag, (Tabanua)
MpPUNOXKEHUS CTENEHHbIX PAAO0B K NPUBAUMKEHHbBIM BbIYMCAEHUAM 3HaYeHUA QYHKLUN

anJ’IO)KEHMFI CTENEHHbIX PAOOB K I'IpM6I'IM)KeHHbIM BblHUCNEHNAM OonpeaeneHHbIX MHTErpasaos.

Mpumep 3k3ameHaunoHHOro bunera
MOBOIKCKMI FOCYAAaPCTBEHHbIN TEXHOMOTMYECKUIA YHUBEPCUTET
3K3AMEHALIMOHHbBIA BUIET Ne O
no gucumnanHe «MartemaTtuka»

HanpasneHue 38.05.01 dKoHomuMuyecKkaa 6e30nacHOCTb

HanpasneHHoCTb «KOHTpOAbHO-aHanUTUYecKkoe obecneyeHne aIKOHOMUYECKOWU 6e3onacHOCTU»
IKcTpeMym PYHKLMM ABYX NepeMeHHbIX. Heobxogmmoe ycioBme CcyLw,ecTBOBAHME IKCTPEMYMA.
HecobctBeHHble nHTerpansl I-ro u ll-ro poaa.
3Hakouyepeayowmiica paa. MpusHak /lenbHunua.
3apaya (MeTopg 3ameHbl NepemMeHHOW B HeonpeaeiEHHOM MHTerpane).

3agava (AnddepeHumnanbHoe ypaBHEHWE BTOPOro NOpsAAKa, 4OMNYCKatoWwee NOHWKEHWE NopALKa).

3aBeaytowmii Kapeapoi BbicLen mMaTeMaTUKu

npodeccop, AOKT. PU3.-maT. HayK / B.A.WBaHoB /

3 cemecTp
Cnu1coK BONpoOCoB A/iA 3a4€Ta
KombuHaTtopuKa. Teopusa BepoaTHocTel

dopmynbl KombUHaATOPUKM (cxema Bbibopa 6e3 Bo3BpaLleHuA)
dopmyibl KOMBUHATOPMKM (CxeMa BbIbOpa C BO3BpaLLeHUEM)
CnyyaiiHble cobbiTMA. OCHOBHbIE NOHATUA
[evicTBuA Hag cnyyYaliHbiMK cobbITUAMM
MpeameT TeopMM BEPOATHOCTEN.
OTHOCKTENIbHAA YacToTa cobbITMA. CTaTUCTUYECKOoe onpeaesieHMe BEPOATHOCTU

Knaccmnueckoe onpeaeneHne BeEpPOATHOCTH. CeoiicTBa BEPOATHOCTU
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[eomeTpuyeckasn BepOATHOCTb

YcnoBHas BEPOATHOCTb COObITUA

BeposTHOCTb Npon3BeaeHnUs cobbiTUiA. HesaBUCMMOCTb COBbITUM

BeposTHOCTb CyMMbl COBLITUM (A1 COBMECTHbIX M HECOBMECTHbIX COObITUI)
BepoAaTHOCTb cobbITMIM, 06pa3yHOLLMX NOJIHYIO FPYyMny COObITUIA.

BepoATHOCTb NPOTUBOMO/IONKHbIX COObITUI

BeposTHOCTb NosiBAeHUs XoTA 6bl 04HOr0 CObLITUS

dopmyna NoNHOM BEPOATHOCTU.

dopmyna balieca

MoBTOpHbIE HE3aBUCUMBbIE UCMbITaHMA. Cxema BepHynnu

dopmyna BepHynnu.

®opmyna lMyaccoHa

JlokanbHaa Teopema Jlannaca

MHTerpanbHas Teopema Jlannaca

BepoATHOCTb OTKNOHEHWA OTHOCUTE/IbHOM YacTOTbl OT MOCTOAHHOW BEPOSATHOCTH
HavBeposTHeliwee YnCNo HacTynaeHuli cobbITUA B HE3aBUCUMbIX UCMbITAHUAX

JanTe onpeaeneHune cay4anHom BeAMYUHBI, AUCKPETHOM CyYaliHOM BE/IMYMHDI, HENPEPbIBHOM
CNly4anHOM BENNYUHDI.

YT0 Ha3bIBAeTCA 3aKOHOM pacrnpeaeneHus GUCKPETHOM CayYaliHOWM BeMYMHbI? Kak ero n3obpasutb
rpadpuyeckmn?

Kakoe pacnpeneneHune HasbiBaeTcd GUHOMMANBHBIM?
KaKoBbl UMC/NOBbIE XapPaKTEPUCTUKM AUCKPETHbIX C/Ty4alHbIX BEIUYNH?

YTo HasbIBaeTCA MaTeMaTUYECKMM OXKUAAHNEM AUCKPETHOM Cy4aMHOM BeNYMHBI? KakoB ero
BEPOATHOCTHbIN CMbICN?

ChopmynupyiiTe CBOMCTBA MaTEMATUYECKOTO OXUAAHUSA.

YTO Ha3bIBAETCA OTKJIOHEHMEM C/Iy4aliHOM BEIMUYMHBI? YeMy paBHO MaTeMaTUYeCcKoe OXKUaHMe
OTKAOHEHUA (chopMynnpyinTe 1 AOKaKMTe Teopemy).

YT1o HasbIBaeTCA gMcnepcueit cnyyaiHom BenminHbl? O6ocHyMTe LenecoobpasHoCTb BBEAEHMS
3TOM YNCNOBOM XaPaKTEPUCTUKM.

CoopmynumpyinTe cBOMCTBA gMCnepcum
YTO Ha3bIBaeTCA CpesHMM KBagpaTUUYECKUM OTKIOHEHMEM?

Chopmynupyiite onpeaeneHve GyHKUMM pacnpeseneHuns u ganTe reoMeTpUYecKyo
WHTepnpeTauuto onpeseneHus

Chopmynupyiite cBoiicTBa PyHKUMM pacnpeaeneHuns. Kakon suag umeet rpadpuk GyHKUUM
pacnpegenexusn
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ChopmynupyiiTe onpeaeneHve NAOTHOCTU pacnpeaeneHus

BbiBeguTe popmyny Ans BbIUMCAEHUA BEPOATHOCTM NOMNAAaHNSA HEMPEPbIBHOM CyYalHOM
BE/IMYMHbI B 3a4aHHbIA MHTEPBA/. Kak reoMeTprUUYeCcKn UCTONIKOBATb MOJIYYEHHbI pe3ynbTaT?

Kak HanTn pyHKUMIO pacnpeaeneHns no M3BecTHOM NAOTHOCTM pacnpeaeneHns?
ChopmynmpyinTe cBOMCTBA NJIOTHOCTU pacnpeseneHms
YTo HasbIBaeTCA MaTeMaTUYECKMM OXKUOAHUEM, AMUCNEepPCUen HEMPEpPbIBHOM Cy4alHOM BENNYNHDI?

Kakoe pacnpegeneHue HenpepbIBHOM CAyYaliHOM Be/IMYMHbBI Ha3blBAtOT HOPMa/ibHbIM
pacnpegeneHnem? KakMmu napameTpamum onpenensetcs HopmasabHoe pacnpeaeneHue? Kakoi
BEPOATHOCTHbIM CMbICT UMEIOT 3TU NapaMeTpbl?

Wccneayiite GyHKLMIO NNOTHOCTU HOPMANbHOTO pacnpeseneHuns u noctpoiiTe ee rpaduk
KaK BAMAIOT NapameTpbl HOPMaAbHOTO pacnpeaeneHns Ha GopmMy HOPMabHOM KPUBOWA?

BbiBeguTe Gbopmyny ANs BbIYMCAEHUA BEPOATHOCTU NOMNAAaHMA HOPMasIbHOM CNy4aiHON BENNYMNHDI
B 3a4aHHbI MHTEPBAN

Bbiseante GopmMmyny AN BbIMUCIEHMA BEPOATHOCTU 3a4aHHOIO OTK/IOHEHUA.

B yem cmbic/1 npaBuaa TPEX CUTM?

MaTtemaTuuyeckas CTaTUCTUKA
Coopmynupyinte 3aga4mM MaTeEMATUYECKOM CTAaTUCTUKM
Y70 TaKoe reHepasibHas COBOKYMHOCTb, BbIOOPKA M3 reHepasibHOW COBOKYMHOCTMH?
YTo TaKoe CTaTUCTUYECKUI U BapMaALMOHHbIN pALa?
Y10 Ha3bIBAETCA CTATUCTUYECKON PYHKLMEN pacnpeseneHmnsa U KPUBOM HAaKOMIEHHbIX YacToT?
YTO Ha3bIBAETCA CTAaTUCTUYECKOM NJIOTHOCTbLIO pacrnpeeeHus U TMCTOrpammon?
[aviTe onpeaeneHue ciyyaliHon BbI6OPKM
Y70 TaKoe oLEeHKa NnapameTpa reHepasbHON COBOKYMHOCTU?
Kakan oueHKa cuMTaeTcsa CoOCTOATENbHOW, HECMELLEHHOM 1 3P PEKTUBHOI?
OueHKa MaTeMATUYECKOIO OXKUAAHMUSA
OueHKa ana gucnepcmm
[aliTe onpeneneHve LOBEPUTENBHOMO MHTEPBANA
Kak HallTn goBepuTeibHbIN MHTEPBAA NpY 60abLIOM 06beme BbIBOPKN?
CTaTucTmMyeckan runotesa. Buapl runotes
CTaTUCTMYECKME KPUTEPUU NPOBEPKM FMMOTES
Kputnyeckume obnactm
YpoBeHb 3HAYMMOCTH

OwnbKM 1-ro n 2-ro poaa
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KpuTtepuit MyupcoHa NpoBepKu runotes

MpoBepKa rmnoTesbl 0 HOPMaAbHOM pacnpeseneHnn reHepabHOM COBOKYMHOCTM MO KPUTEPUIO
MnpcoHa

MpoBepKa rMnoTesbl O NoKasaTe/IbHOM pacnpeaeieHnn reHepasibHOM COBOKYMHOCTH

MpoBepKa rMnoTesbl 0 pacnpeae/ieHnn reHepasibHoOM COBOKYMNHOCTM Mo 3aKoHy MyaccoHa
MpoBepKa runoTesbl 0 pacnpene/ieHUn reHepasbHON COBOKYMHOCTU NO BUMHOMWANbLHOMY 3aKOHY
MpoBepKa rMnoTesbl 0 PaBHOMEPHOM pacrpeaesieHMn reHepasibHOM COBOKYMHOCTH
BbI6OpOUHbIE YpaBHEHMS perpeccum

OTblICKaHWe NapaMeTPOB BbIBOPOYHOTO YpaBHEHMA NPAMOM IMHUKN CPeAHEeKBAaAPATUYHOWM
perpeccumu no HecrpynnmMpoBaHHbIM AaHHbIM.

OTbICKaHWe NapaMeTPOB BbIBOPOYHOTO ypaBHEHMA NPAMOI IMHUKN PErPeccun no
CrPYNMNMPOBaHHbIM AaHHbIM



