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1. He.]IPI H 3aga9u JHCHOHUIIINHbI

Ieab ocBOeHUS AMCHUTINHBI:

OBJIaJICHHE METOAAaMH MAaTEeMaTUYECKOTO TTO3HAHUS U METOAO0JIOTHEH pabOThI
C MareMaTHYECKUMU OOBCKTaMH B KOHTEKCTE MX MPUMEHEHUS I PEUICHUS
npodecCHOHAILHO-OPUEHTUPOBAHHBIX 33124 B 00JIACTH TOXKapHON OE30MMacCHOCTH.

IlepeueHb KOMNeTeHIMH, (POPMUPYEMBIX B Mpolecce H3YYeHH U CHHIITHHBI

KoMnerenuun Conep:xkanue
YK-1 Crioco0GeH OoCyIIeCTBIATh KPUTUUYECCKUH aHaIu3 MPOOIEMHBIX CHUTyalui
Ha OCHOBE CHCTEMHOTO IOJX0/1a, BBIPA0aThIBATh CTPATETHIO JCHCTBHIA
OIIK-3 CnocobeH pemarh TpUKIATHBIE 3a7adyd B o0NacTH  oOecreueHUs
MOXKAapHOH OE30MaCHOCTH, OXPaHbl OKPYIKAIOIICH CPEIbl M AKOJIOTHICCKON
0€30IaCHOCTH, UCTIOJIB3YsI TEOPUIO H METOABI (PyHIaMEHTaIbHBIX HAyK

3agauyu JUCHUIIMHBI:

—  (opMupoBaHHE HABBHIKOB, CBS3aHHBIX CO CIIOCOOHOCTHIO MPHUMEHEHHUS
CHUCTEMHOI'0 TMOAXO0Ja JJIsl PEIICHUS TOCTABJICHHBIX 3aJad B 00JIacTH
MOXKapHO# 0€30MacHOCTH;

—  OBJIQJIcHUE METOJaMM IIOMCKA, KPUTUYECKOTO aHaju3a M CHHTE3a
uH(OpMalUK JJIs PEIICHHs IMOCTABJIICHHBIX 3aJlad B 00JIACTH TOXKApHOM
0€30I1aCHOCTH;

—  (opMupoBaHHE YMCHHH, CBS3aHHBIX CO CIIOCOOHOCTHIO ITPUMEHEHHS
dbyHIaMEHTABHBIX TOHSATHUN, METOHOB, (GOpPMYJT M TEOpeM BBICIICH
MaTeMaTHKH  TpH  PEHICHUHM  THIOBBIX  3agad B 00JacTH
npodeCCHOHATBLHON JIEITETLHOCTH.

2. IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHs AUCHUNINHBI,
COOTHECEHHBIX C IVIAHUPYEMBIMH pe3yJ1bTaTaMH OCBOCHHsS 00pa3oBarTe/ bHOH
NporpamMMmbl

[Tnanupyemblie pe3yabTaTbl OOy4YEeHHUS 10
NBaukaropsl 10CTHKEHUS KOMIIETEHIMU

JUCIUTUTAHE
Tun 3axaun npodeccuoHATLHON AeATEJIHLHOCTH: OPraHU3AIHOHHO-YIPABJIeHYEeCKUH
Brnanenue npunnunamu c6opa, otéopa u 3Haer
000011eHNsT HHGOPMAITIH, METOAUKH OCHOBHBIE TIOHSITHUS BBICIIICH MaTeMaTUKH,
CHUCTEMHOTO IOJIX0/1a JIJISl PEIICHHUS METOJIb MATEMATHYECKOTO aHAJIN3a U OCHOBBI
npohecCHOHANBHBIX 3a/1a4. CHUCTEMHOTO TIOAXO/1a JIJISl PEIICHHSI
VK-1.1 MOCTABJICHHBIX 33]1a4 B 00JIaCTH TTOXKAPHOI
0€301acHOCTH.
Ymeer

IIPUMEHATh CHCTEMHBIN ITOIXO B IIpoLEcce
peieHust mpoQecCUOHATBHBIX 3a1a4 C
HCITOJIb30BAHUEM METO/I0B MaTEMaTH4€CKOTO
aHaJIn3a, aHAJIMTUYECKON T€OMETPUM, JINHEUHON
anreOpsl, TEOPUU QYHKIMIH KOMILIEKCHOTO




nepeMeHHoro, TudhepeHInaIbHbIX YpaBHEHHH,
TEOPHUH BEPOATHOCTEH U MaTeMaTn4ecKou
CTAaTHCTHKH.

CrocoOGHOCTh aHAIM3UPOBATH U

3Haer

CUCTEMATU3UPOBATE PA3HOPOAHBIC JaHHBIC,

MCTOJbI aHaJIn3a PasHOPOJAHBIX JAHHBIX.

OIIeHUBATh I(P(HEKTUBHOCTH MPOIIEIAYP

VYmeer

aHanu3a npoOieM U MPUHATUS PELIeHUui B
npo¢eCCHOHAIIBHON JeSTEbHOCTH.
YK-1.2

OCYUIECTBIIATH OLIEHKY 3(h(hEeKTUBHOCTH
IpoLeAyp aHalu3a NpodJeM U NPUHATHUS
penieHui B mpoeCCHOHAIBHOM AEITEIbHOCTH.

BJ'IaZ[CHI/IC HaBbIKaMU HAYYHOT'O IOUCKA U

3Haer

MIPAaKTHYECKON paboThl ¢ UHPOPMALIMOHHBIMU
MCTOYHUKAMH, METOIaMU NIPUHATHS

TCXHOJIOT'HUIO pa6OTBI C I/IH(I)OpMaI_II/IOHHLIMI/I
HCTOYHHKaAMU.

peleHui.

YMmeer

YK-1.3

IPOBOJMTH MOMCK HAy4YHOU MH(POPMALIUH.

3HaHUE OCHOB BBICIIICH MaTeMaTHKH, (PU3UKH,

3Haer

XUMUH, NIEKTPOTEXHUKHU, BEIYUCIUTEIBLHON
TEXHUKU U IPOrPaMMHUPOBAHUS.

OIIK-3.1

OCHOBBI MaTEMAaTHYECKOT0 AHAJIN3A,
AQHAJIMTUYECKON T€OMETPUH, JIMHEUHON
anreOpsl, TEOPUU (PYHKIMH KOMIIJIEKCHOTO
nepeMeHHoro, auddepeHIuaTbHbIX YPaBHCHUH,
TEOPUH BEPOATHOCTEH U MATEMAaTU4YECKOU
CTaTUCTUKH.

YMmeer

peuarb TUMOBbBIE 3a/1a4M MaTeMaTUYECKOTro
aHaJIu3a, aHAJIMTUYECKOM T€OMETPHH, JINHEUHON
anreOpsl, TEOpUU QYHKIHIA KOMIUIEKCHOTO
MepeMeHHOT0, MU epeHIanbHbIX YPaBHEHUH,
TEOpUU BEPOSATHOCTEH U MaTeMaTUIECKOI
CTaTUCTHKH.

YMeHue pemarb cTaHAapTHbIE

3HaeT

npodeccruoHaNbHBIC 33]]a4U C IPUMEHEHHEM
€CTEeCTBEHHOHAYUYHBIX U (PyHIaMEHTAIbHBIX

HPHIOKCHUS] MaTeMaTHIECKUX 3HAaHHUH B cepe
NOKapHOH 0€301aCHOCTH.

HayK, OOLLIEMH)KEHEPHBIX 3HAHUH.

VYmeer

OIIK-3.2

peniaTh cTaHAapTHBIC PO eCcCHOHAILHBIC
3a/1a4¥ ¢ MPUMEHEHUEM METOI0B
MaTEeMaTHYECKOr0 aHaJIN3a, aHAJIUTHYECKOM
reOMETPHUH, JTUHEHHOHN anreOpbl, TEOpUn
(YHKIMI KOMIUIEKCHOTO ITEPEMEHHOTO,
muddepeHIMaTbHBIX YPaBHEHUH, TEOPHH
BEPOSATHOCTEW U MATEMarTU4e€CKOM CTAaTUCTUKU.

3. MecTO TUCHUILVIMHBI B CTPYKTYpPe OCHOBHOM NMPOodecCuOHAIbHOMI
o0pa3oBare/IbHOM NPOrPaMMBbI

JncuuninHa OTHOCHUTCSH K 00s13aTeIbHON JacTHu OCHOBHOU
npodeccuoHalbHOM ~ 00pa3oBaresibHOM  MpPOrpaMMbl  CHEHUAIUTETa 10
Hanpasinenuto nonroroBku 20.05.01 Tloxapuas Ge30macHOCTb, crHelManId3aIus
«IToxaporymenune».

4. CTpyKTypa H colepxaHue TUCHUIIHHBI



OOmras TpymoeMKOCTh IUCHHMIUIMHBI cocTaBisier 10 3aueTHbIX emunui, 360
YacoB.



4.1. PacnipenesieHue TPYA0eMKOCTH YUeOHOI TUCHUILVIMHBI 110 BUAAM padoT

1o cemectTpam u popmam o0ydeHUst

1JI O4HOM (opMBbI 00yUeHUs

TpynoemkocTh
Bun yuebHoit paboTbl 0 ceEMecTpam

3.e. qac. 1 > 3 7
OO0mas TPyIOEMKOCTh JAMCUUILUIUHBI  T10 10 360 79 108 108 79
y4eOHOMY TUTaHY
KonrtakTHas paboTa, B TOM YHCIIC: 148 36 32 48 32
AyIMTOPHbIE 3aHATHS 144 36 30 48 30
Jlexmmum (JT) 54 16 10 18 10
[TpakTuueckue 3ansatus (I113) 90 20 20 30 20
Jlaboparopusie paboTsi (JIP)
KoHcyinpTanuu nepen 3K3aMeHoM 4 2 2
CamocrositenbHas padora (CPC) 140 36 40 60 4
B TOM YHCIIE!
KypcoBasi paboTa (TIpoeKT)
3auer
IK3aMeH 72 36 36

1J151 3204HOM GopMBbI 00y eHUsI
TpynoeMKoCTh
Bun yueGHOI paGoThI se. ac. 110 Ki’pcaM

OO0mass TPyIOEMKOCTh  AMCUUIUTUHBI 110 10 360 360
y4eOHOMY IUIaHy
KonTakTHas paboTa, B TOM 4HcIIe: 24 24
AyIUTOpHBbIE 3aHATHS 22 22
Jlexuuu (JT) 8 8
[IpakTuueckue 3anstus (113) 14 14
Jlaboparopusie padoTsr (JIP)
KoHcynbranmu nepes 5K3aMeHoM 2 2
CamocrosTenabHnas padora (CPC) 327 327
B TOM YHCIIE:
KypcoBas paboTa (IIpOeKT)
3ager
JK3aMeH 9 9




4.2. TemaTu4ecKuii MJ1aH, CTPYKTYPUPOBAHHBIN M0 TeMaM (pa3jesam) ¢
yKa3aHWeM OTBEIEHHOI0 HA HUX KOJINYeCTBA aKaJeMHUYEeCKUX YacOB ¥ BUI0B
Y4eOHBbIX 3aHATHH

NJis1 04HOi popMBbI 00yUeHH S

Ne KosmmyecTBo 4acoB no
n/n BUJIaM 3aHATHA = 3
g o ° = . E
S s 2 s | 5 5=
HanmenoBanue = = g = Z = 2 | & =S
TeM = = 5B = = | = E s
) Z = R = o | S o &
2 | 2| 25 | £§ | & :
g g 5
= =
1 2 3 4 5) 6 7 8 9
1 cemecTp
1 Marpuiisl ¥ OnpeeIuTeNH, 16 4 6 6
WX MTPHIIOKECHUS
2 | BekropHas anreOpa 10 2 2 6
DneMeHThl aHAIUTUYECKON 12 4 2 6
re€OMETPHUH
A Teopus npezeios u ee 10 2 2 6
HPUITOKEHHSI
5 [IpousBoansIe U 24 4 8 12
JuQdepeHImabl
Hroro 3a 1 cemectp 72 16 20 36
2 cemecTp
6 |KommiekcHsle yncia 24 4 6 14
OCHOBHBIE IOHATHS
7 | MHTErpabHOTO 28 4 10 14
MCYUCIICHUS
8 Hucnosele u 18 5 4 12
(yHKLIMOHAIbHbIE PSbI
Koncyabranus 2 2
IK3aMeH 36 36
Hroro 3a 2 cemecTp 108 10 20 2 36 40
3 cemecTp
Juddepenumanbabie
9 |ypasuenus (1Y) u ux 34 6 10 18
CUCTEMBI
10 | Kombunaropuka 12 2 4 6
11 | Canyuaiinbie coObITHs 26 4 4 18
12 | Cayuaiinbie BenuunHbI 36 6 12 18




Hroro 3a 3 cemectp 108 18 30 60
4 cemecTp
13 OcCHOBBI MaTeMaTUYECKON 14 4 8 5
CTaTUCTHKH
14 Koppensiunonno- 7 5 4 1
pPErpeCCUOHHBIN aHAJIN3
15 OcHOBBI TEOpUU § 13 4 8 1
CTaTUCTUYECKUX PEIICHUIN
Koncynbramusi 2
IK3aMeH 36 36
Hroro 3a 4 cemectp 72 10 20 36 4
HUroro nmo pucuuiinge 360 54 90 72 140
1J191 3204HOM GopMBbI 00ydeHus
Ne KosmnuyecTBO 4acoB nmo °
n/n BHIAM 3aHATHA = =i =
2 o o |E | 2 |EFE
S Z 3 = | 5 5z§8
HanmenoBanue = = S = Zw |3 & |EE 2
Tem S = = ° = =3 = S a3
I ) = & = R 3) = O &5 ©
2 = | £8 | 88 |g 23 2
2.
= = ©3
1 2 3 4 5 6 7 8 9
1 Marpuusl 1 onpeneanTeny, 22 2 20
WX MPUIOKCHUS
2 | BekropHast anrebpa 20 20
3 DneMeHThl aHATUTUYECKON 20 20
TCOMETPUH
4 Teopust ipeesioB U ee 24 9 29
TIPIITOKEHUS
5 [IpousBonnas u 24 2 22
muddepeHnman
6 OCHOBHBIE MTOHATUS 24 2 29
WHTETPAIHHOTO HCUHCIICHHUS
7 | KommiekcHsie yncia 20 20
8 Yucnoselie u 22 29
(bYHKIIMOHATHHBIC PSIIbI
Juddepennmanbabie
9 |ypaBHenus (1Y) n ux 24 2 22
CUCTEMBI
10 |KombuHaropuka 22 22
11 | Cy4aiinbie coObITHS 24 2 22
12 | Cry4aiinpie BENTUYMHBL 24 2 22




13 OCHOBBI MaTeEMaTUYECKOM 28 5 2 29
CTaTUCTUKU

14 KOppeJISIIII/IOHHf)- o4 2 29
pPErpeCcCHOHHBIN aHau3

15 OCHOBBI TEOpUH } 27 5 o5
CTaTUCTUYCCKUX PEIICHUI
Koncynbramusi 2 2
IK3aMeH 9 9
HUrtoro mo pucuuiinge 360 8 14 2 9 327

4.3. TemaTudeckuii MIan Ajst 00y4alOIIUXCA:
04HO# GopMBbI 00yUeHUs

Paszneu 1. DiieMeHThI JIMHEHHOM aJire0pbl 1 AHAJTUTUHYECKON reoMeTPpUH

Tema 1. MaTpuubl 1 onpeaeJIuTe M, UX MPHUIT0KEHUS

Jlekumusa. Marpuna. Bunsl marpun. Onepauuu Hajg matpuuamu. [loHstue
onpenenutensi. CpoiictBa onpenenutenei. [loHsTHe cUCTEMBl JMHEHHBIX
anreOpandeckux  ypaBHeHuWi. [IpoGmema  pemieHHss CHCTEM  JIMHEHHBIX
anreOpandeckux ypaBHenuii. Meron ['aycca. Meton Kpamepa.

IIpakTHueckoe 3aHsATHe. JleMCTBUA C MarpulaMd W BBIYMCIICHUE
ONPEACIUTENIEH.

IpakTH4yeckoe 3aHATHE. Uccnenosanue CHUCTEM JIMHENHBIX
anredpanyeckux ypaBHEHUH.

CamocrosiTepbHas padora. PemeHne cucreM JIMHEMHBIX anreOpanyecKux
ypaBHEHHUM  MaTPUYHBIM  METOAOM. BhIlonHeHHEe  pacueTHO-rpaduyuecKon
(KOHTPOJIBHOM) PabOTHl «DJIEMEHTHI TUHEHHON areOpb».

PexoMenayemas ureparypa:

ocHoBHas [1, 3];

JonosHuTeNnbHas [ 1, 4].

Tema 2. BekTopHas anredpa

Jlekuusi. BekTopbl: OCHOBHBIE MOHATUS U BUABL. JIMHEHHbIE ONepaluy Haj
BekTOpamMu. CKaJIIpHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEAEHUS BEKTOPOB.

IIpakTnyeckoe 3ansitue. [IponsBeneHuss BEKTOPOB U UX IPUMEHEHUE.

CamocTositesibHasi padora. IIpuMeHeHHE BEKTOPHOTO W CMEIIAHHOIO
MIPOU3BEICHUM JIJIs1 BBIYMCIICHUS TUIONIAAeH U 00hEMOB.

Pexomenayemasi aureparypa:

ocHoBHas [1, 3];

JOTIOTHUTEIbHAS [ 1, 4].

Tema 3. DiieMeHTbI aHAJTUTHYECKOH reOMeTPHH
Jlekuusa. Ilpsimasg Ha MIIOCKOCTH: OCHOBHBIE BHJIbl YPAaBHECHU, B3aMMHOE
pacrnojoXeHue MNpsAMbIX, PAacCTOSHUE OT TOYKHM N0 mpsMoi. [lmockocTs: oOiiee
YpaBHEHHE, B3aUMHOE paCIONOKEHUE IIockocTel. IIpsmas B mpocTpaHCTBE:




KaHOHUYECKOE YypaBHEHUE, B3aUMHOE PAaCIHOJIOKEHUE MPSAMbBIX, PACCTOSIHUE OT
TOYKHU 10 npsAMou. KpuBele BTOpOro nopsiaka. YpaBHEHHE U MapaMeETPhl JLIUIICA.
VYpaBHeHHE W TapaMeTpbl TUIEPOOIbl. YpaBHEHHE U TapameTpbl Mapaloibl.
IToBepXHOCTH BTOPOIro MOPSAAKA.

IIpakTnuyeckoe 3ansitue. [locTpoeHne KpUBBIX U MOBEPXHOCTEW BTOPOIO
MOPSAIKA.

CamocrosiTebHas padora. Penienue 3ama4 o npsMbIX Ha TIOCKOCTU U B
npocTpaHcTBe. Pa3paborka Tabmuiel «Kinaccudukaus KpUBBIX U MOBEPXHOCTEH
BTOPOT'O MOpsJIKa». BeimomHeHne pacueTHo-rpaduueckor (KOHTPOJIBHON) paboThI
«INEeMEHThI aHATUTUYECKON TEOMETPUM.

Pexomennyemas aureparypa:

ocHoBHas [1, 3];

JOTOHKUTENbHAs [ 1, 4].

Pasznea 2. BBenenue B MaTeMaTH4ecCKUd aHAIN3

Tema 4. Teopus npenesoB U ee NPUJIOKEHHSI

Jlekuus. [Touarus GyHKIMNA OJHOM M HECKOJBKUX MepeMeHHbIX. ['paduku
byakmuit. Ilpemen ¢GyHKIMU OMHOW TEPEMEHHOM M €€ HEeMpPepbIBHOCTD.
AcuMnToThl (YHKIIUH OJHOM MEPEMEHHOM.

IIpakTH4eckoe 3ansiTue. [IpunoxxeHne Teopun Mpeaeos.

CamocrtosTenbHass padora. Pa3paborka cucreMarusupyroomnieid TaOauIbl
«OcHOBHBIE d37eMeHTapHble (yHKIMH U uXx rpaduxu». [locTpoeHue >SCKU30B
rpaukoB QYyHKIIHA.

PexoMmenayemas iureparypa:

ocHoBHas [1, 3];

JOTIOTHUTEIbHAS [ 1, 4].

Pa3nen 3. Iluddepennuanbuoe ucuuciaenue GyHKIui

Tema 5. IlpousBoanbie u aud depeHunaIbI

Jleknmus. Ilonsatuss npousBomHoi u auddepeHnranra (QyHKIUA OTHON
nepeMeHHon. [eomeTpuueckuii U (U3UYECKUN CMBICT TpoW3BoAHOM. IIpaBmia
muddepenmupoBanus. IlpowsBogHas cioxHoM ¢(ynkiuu. [lpaBwno Jlomurarns.
[IpousBoanbie U auddepeHanbl BRICIINX MOPSIKOB. YacTHBIE MPOU3BOIHBIE U
muddepermansl. DKkCTpeMyMbl QYHKIIMH HECKOIBKHUX ITePEMEHHBIX.

IIpakTnyeckoe 3ansTue. Beryucienre nmpou3BOAHBIX U AU EepeHIInaTIOB
(byHKIMI OHOM MepeMeHHO.

IIpakTHyeckoe 3ansitue. Brruncienne npon3BogHbIX U auddepeHimaion
(YHKUHI HECKOJIBKUX TI€PEMECHHBIX.

IIpakTtuueckoe 3ausitme. lVccrnemoBanwe GyHKIMNA ¢ TOMOIIBIO
MPOU3BOJIHBIX.

CamocrosTenbHass pabora. HcciegoBanue (QyHKUHMM  HECKOJIBKUX
MIEPEMEHHBIX. be3yCIOBHBIA W YCIOBHBIM 3KCTPEMYM. BBIITOJHEHHE pPAaCUETHO-



rpaguueckoil  (KOHTponbHOW) paborel  «AuddepenunanbHoe UcHUCIECHUE
byHKITHI.

Pexomennyemas aureparypa:

ocHoBHas [1, 3];

JOTIOTHUTENbHAS [ 1, 4].

Pa3nen 4. DiaemeHTHI BbICHIEH aJredpbI

Tema 6. KommiekcHble unciaa

Jleknusi. KomniekcHble 4uclia: OCHOBHBIE TOHSTHUS, pa3IUyHbIE (POPMBI
KOMIIJIEKCHOTO yucia. Onepanuu HajJ KOMIJIEKCHBIMU YHCIIAMMU.

IIpakTH4yeckoe 3anATHE. [[€HCTBUS HAll KOMIIJIEKCHBIMU YHACJIAMMU.

IpakTnyeckoe 3anaTHe. KOMIJIEKCHBIC YU CIIA U KX TTPUITOKEHUS.

CamocrosiTesibHass pabora. Pemenne anreOpandeckux ypaBHEHUI.
Brimonnenue pacyeTHO-rpadguyeckor (KOHTpOJIbHOM) padboThl «KomIlIeKkcHbIe
quUCIay.

Pexomenayemas aureparypa:

OCHOBHai [2, 3];

JIOTIOJIHUTEIbHAA [2, 4].

Pasznen S. UnTerpaibHoe ucuucjieHue GQyHKIMH

Tema 7. OcHOBHbBIEC NOHATHS UHTETPAJTBHOI0 MCYUCICHUS

Jlekmusi. I[lepBooOpa3Hass ¥ HEONpPENCJICHHBIA HMHTErpall: OCHOBHBIE
MOHATHUA U cBoMcTBa. Tabnuna HeompeneNeHHbIX HMHTErpaioB. MeToasl
VMHTErpUpoBaHus. MHTEerpupoBaHue 3amMeHON NepeMeHHbIX. MHTerpupoBaHue Io
gacTtaM. OrnpenenieHHbli  uHTErpan. MeToabl BBIYUCICHUS  ONPEHEICHHBIX
unrerpaios. ®opmyna Hetorona-Jleitbuuia. HecoOcTBeHHBIN MHTErpaJL.

IIpakTn4eckoe 3ausiTue. BruncieHne HEONPEAEIEHHBIX HHTETPAJIOB.

IIpakTH4yeckoe 3aHATHE. BEIUnciieHME ONMPEICIICHHBIX HHTETPAJIOB.

IIpakTu4yeckoe 3ansaTUe. Pacuer onpeneneHHbIX HHTETPajoB.

CamocrositesibHasi padora. IlpumeHeHue METOAOB HMHTErPUPOBAHUS
(ompenesieHHbIE W HEOMpEACICHHbIE MHTErpajbl). BblunciIeHne HECOOCTBEHHBIX
UHTETpayioB. BrimonHenue pacuetHo-rpaduueckord (KOHTPOJBHOM) PabOTHI
«MHTerpanbHoe ucuuciieHue QPyHKIUm».

Pexomennayemas squreparypa:

ocHoBHas [1, 3];

nonosHuTeNbHas [1, 4].

Paznea 6. Paabl

Tema 8. UncsnoBbie U QyHKIMOHAJIbHBIEC PALBI
Jleknusi. Yucnosele psiabl: OCHOBHBIE IOHSTHSA, NPU3HAKUA CXOIUMOCTH.
@D yYHKIMOHAJIBHBIE PSJIbl: OCHOBHBIE ITOHATHUS, HAX0XKIEHUE 001aCTH CXOAUMOCTH.
IIpakTH4eckoe 3ansiTue. [[puMeHeHNE TEOPUH PSIOB.



CamocrosTeabHass padora. OO6nacTb CXOIUMOCTH CTENEHHBIX PSIOB.
Pazpaborka tabmuubl «PasznokeHue ajeMeHTapHbIX (QyHKIui B psan Teimopar.
BreimmonHenue pacyeTHo-rpadudeckoi (KOHTPOIBHOM ) padoThl «Psaabiy.

Pexomenayemas jureparypa:

ocHoBHas [1-3];

JOTIOTHUTENbHAS [ 1, 2, 4].

Pasznen 7. OcHoBbI Teopuu TU(pPepeHHaTbHbIX YPABHEHUN

Tema 9. Inddepennnanbubie ypaBHeHus (1Y) n ux cucremsbl

Jleknusi. OcHOBHbIE TOHSTUS Teopuu JuddepeHInalIbHBIX YpaBHEHUH.
3anaua Kommu. OcHOBHBIE METOMBI pellieHUs OOBIKHOBEHHBIX TU(]QepeHIInanibHbIX
ypaBHeHUU. JIMHEHHbIE OAHOpOAHbIE Aud@epeHnaIbHble YpaBHEHUS BTOPOTO
nopsiika C TOCTOSHHBIMU KO3 urimentamu. CTpyKTypa OOIIEro pemieHus
JMHEWHOTO HEOMHOPOIHOIro AU(PepeHMaNIbHOr0 YpaBHEHUSI BTOPOTO MOPSAJKA.
Jlunelinple HEONHOPOAHbIE AH((]epeHIaTbHbIE YpaBHEHUS BTOPOro MOpSAKa C
MOCTOSTHHBIMU KO3 P PUIIMEHTaMH.

IIpakTuyeckoe 3ansitue. PerneHne OOBIKHOBEHHBIX IU((epeHIIMaTbHBIX
YpPaBHEHUI MEPBOrO MOPSJIKA.

IIpakTn4eckoe 3aHsITHE. Mertonbl peleHus OOBIKHOBEHHBIX
nuddepeHImanbHbIX YPaBHEHUN BBICIIUX TOPSIKOB.

IIpakTtuueckoe 3anaTve. Pemenne cucreM auddepeHunanIbHbIX
YpaBHEHUU.

IIpakTuueckoe 3ansiTue. Pemenre 0ObIKHOBEHHBIX UG PepeHITNATEHBIX

YpaBHECHUHU.

CamocTositesibHasi padora. Pemenue 3amaun Komu g oOBIKHOBEHHBIX
mubdepeHManbHbIX  ypaBHEHM BTOPOro mopsiaka. Pemienune  JTMHEWHBIX
HEOJHOPOJHBIX AU((PepeHIInaTIbHbIX YPABHEHUM BBICIINX MOPSAAKOB. BolnonHeHue
pacdyeTHO-TpadudeCcKon (KOHTPOIBHOM) paboThI «OOBIKHOBEHHBIE
nuddepeHImanbHple ypaBHEH U .

Pexomennyemas aureparypa:

ocHOBHas [2, 3];

JOTOJHUTEIbHAL [2, 4].

Pasnea 8. Teopusi BepossiTHOCTEIH

Tema 10. KomOnnaTopuka

Jlekumsa. DOtanbl  pa3BUTHS  KOMOMHATOpUKU. (OCHOBHBIE  TOHATHUSA
koMOuHaTopuku. IlepecraHoBku, pazmenieHuss W coueranusd. [IpaBwia cymmbl u
npousBeneHus. [Ipuembl periennss KoOMOMHATOPHBIX 3a7au.

IIpakTnuyeckoe 3ansaTe. KomOMHaTOpHbBIE 337]a4U U METOABI X PELICHUS.

CamocrosiTebHasi padora. Pemienne KoMOMHATOPHBIX 3a/1a4.

Pexomenayemas aureparypa:

ocHOBHas [2, 3];

JONOJTHUTEIbHAs [2, 4].



Tema 11. Ciryuaiinbie COOLITHS

Jleknusi. OCHOBHBIE TOHSTUS Teopuu BeposaTHocTel. Kiaccudukarus
ciy4dailHbIX coObITUM. [logxombl K ONpENeNeHHI0 BEPOATHOCTH CIYy4ailHOTrO
coObiTusi. Omepanuu  HajJ COOBITHSAMU. TeOpeMbl CIOKEHUS U yMHOXKEHUS
BeposiTHOcTel. Popmyna nomHod BeposTHocTH. Dopmyna baiteca. Cxema u
dbopmyna bepuynnu. JlokanbHast u MHTErpajibHas Teopembl Jlamnaca.

IIpakTHyeckoe 3ansiTe. Boruncienrne BEpOATHOCTH CIIy4alHBIX COOBITHA.

IIpakTn4yeckoe 3anaTue. [loBropeHne HCIBITAaHUNA.

CamocrosiTesibHasi padora. ['eomeTpuyeckas BEPOATHOCTb. AKCHOMAaTHKA
TeOpUu BeposTHOCTEH. BrimonHenne pacueTHO-rpaduuecKoil (KOHTPOJIBLHOMN)
paboThl «CydailHble COOBITHS.

Pexomennyemasi sureparypa:

ocHoBHas [2, 3];

JOTIOJIHUTEIbHAS [2, 4].

Tema 12. Cnyuaiinble BeJIMYHHBI

Jlekuus. [ToHsTHe cny4yaliHOM BEIWYUHBI. BUIBI CydailHbIX BEJIHYUH. Psij
pacnpeneneHuss Ciay4anHou BeauyuHbl. DYHKIUA W IJIOTHOCTH PACHPEICIICHUS
BeposiTHOCTEN. YUHMCIIOBbIE XapaKTEPUCTUKH JUCKPETHBIX CIyYalHBIX BEJIUYUH.
YucnoBble XapaKTEepPUCTUKU HEMPEPHIBHBIX CIYyYalHBIX BEJIWYMH. bUHOMHanbHOE
pactpenenenne. Pacnpenenenne Ilyaccona. PaBHOmMepHOe pacmpeneneHue.
[TokazarenbHOE (SPKCIOHEHIMAIbBHOE) pachpeneneHuss. OyHKIUS HaJIeKHOCTH.
HopmanbHoe pacnpeneneHue.

IpakTHyeckoe 3aHATHE. UNCIIOBBIE XapaKTEPUCTUKHU CIyYalHBIX BEJIMYUH.

IIpakTHyeckoe 3aHsaTHE. [[MCKpETHBIE Cly4allHbIE BEJIIMYMHBI U 3aKOHBI UX
pacrnpeneseHus.

IIpakTyeckoe 3ansaTue. HenpeprpiBHBIE ClydaliHbIe BEJIUYMHBI U 3aKOHBI
UX pacIpeeCHHUs.

CamocTositesibHasi padora. Bunabl pacnpeneneHuil cilydyallHbIX BEJIUYMH.
Breimonaenue pacuetHo-rpaduyeckord  (KOHTpoOJbHOM) paborel  «CiaydaliHbIe
BEJINYUHBI.

Pexomennyemas sureparypa:

OCHOBHas [2, 3];

JIOTIOJTHUTENbHAs [2, 4].

Pa3znen 9. MaremaTu4ecKass CTATUCTHKA

Tema 13. OcHOBBI MATEMATHYECKOH CTATHCTHKH
Jlekuusi. [ToHsATHUS U METOIBI MaTEeMaTUYECKOM CTATUCTUKU. BBIOOpOUYHBIN
meron. I[lepBuuHas oOpaboTKa CTATUCTUYECKUX JAHHBIX. Psbl pacmpeneneHusl.
CraructTuyeckue OLIEHKM mapaMeTpoB pacnpeaesneHus. Bunbl oneHok. Toueunbie
OLICHKA YHCJIOBBIX MapaMEeTpPOB pacrnpeneiaeHuii. HMHTepBadbHbBIE OIEHKH U
JIOBEPUTEIIbHBIE MHTEPBAJIBI.
IIpakTuueckoe 3ansiTue. [leppuunas o6paboTKa CTATUCTUYECKUX JAHHBIX.



IIpakTHyeckoe 3aHsiTHE. BEIYNCICHNE TOUCYHBIX M HHTEPBATBHBIX OI[CHOK.

CamocrosiTeibHasi padora. Buasl u crmocoOsl otOopa B BBIOOPOUHYIO
COBOKYITHOCTh. PacueT CBOJHBIX XapaKTEPHCTHK BBIOOPKH. BbIoaHEHHE
pacueTHO-Tpaduueckor (KOHTPOIbHOM) paboThl «OCHOBBI MaTeMaTU4eCKOU
CTaTHCTUKH.

Pexomenayemas sureparypa:

ocHOBHas [2, 3];

JIOTIOJTHUTENbHAs [2-4].

Tema 14. KoppeJsiliHOHHO-PerpeCcCHOHHBINA AHATN3

Jlekuusi. IloHsiTME O CTAaTUCTUYECKOM W KOPPEIALMOHHOM  CBSI3H.
Brei6opounsiii koaddunuent xoppensauuu. OCHOBHBIE TOHSATUS PETPECCHOHHOTO
aHaim3a. MeToll HaMMEHBIIMX KBagpaToB. PerpeccuonHeie Moaenu. JIuHeiHoe
YpaBHEHUE PETrPECCUMU.

IIpakTuyeckoe 3ansitue. lIpuMeHeHME KOpPpEIALIMOHHO-PErPECCUOHHOTO
aHanmsa.

IIpakTnyeckoe 3ansitme. lIpuMeHeHUE KOpPPETSALMOHHO-PErPECCHOHHOTO
aHanm3a.

CamocrosiTesibHast pabora. HenmHeliHble MOIENIH  PETPECCUOHHOTO
ananuza. [lpusoxeHue KOppeNAMOHHO-PErPECCUMOHHOrO aHaiu3a. BeinmonHeHue
pacueTHO-rpaduIeCcKoi (KOHTPOJIHHOM ) paboThI «KoppendimonHo-
PETrPECCUOHHBIN aHAIIN3.

Pexomennyemas aureparypa:

ocHoBHas [2, 3];

JOTIOTHUTEIIbHAs [2-4].

Tema 15. OcHOBBI TEOPHH CTATHCTHYECKHUX PelIeHH i

Jlekuusi. OCHOBHBIE MOHSATHUSI TEOPUH MPOBEPKHU CTATUCTUYECKHUX THITOTE3.
Otanbl MPOBEPKH CTAaTUCTUYECKOM TUINOTE3bl. [IoHATHE O KpUTEpHUSAX COIIacus.
Kpurepun KonmoropoBa wu Ilupcona. IIpoBepka rumore3sl 0 HOpMajJbHOM
pacrpenesieHuu 1o kpurepuro [lupcona.

IIpakTnyeckoe 3ansitme. CrarucTUyYecKas MPOBEpPKA MapaMETPUUECKUX
TUITOTE3.

IIpakTuyeckoe 3ausitue. [IpoBepka rumnores3pl 0 3aKOHE paCIPEAECIEHUS.

IpakTHyeckoe 3anaTue. [I[puMeHeHre TEOPUN CTATUCTUYECKUX PELICHUM.

IIpakTyeckoe 3ansaATHe. Pemienue 3amad no pasaeny «Maremaruyeckas
CTaTUCTHUKAY.

CamocroaTenpHass padora. [IpunoxeHue TEOpUHM  CTATUCTUYECKUX
pemieHuii.  BeimonHenne — pacueTHo-rpaduuecko  (KOHTPOJbHOW)  paOOThI
«CratucTuyeckue runoTe3b».

Pexomenayemas aureparypa:

ocHoBHas [2, 3];

JOTIOJTHUTEIbHAs [2-4].

3209HOH (popMBI 00yUeHHSA



Pa3nen 1. DieMeHThI JIMHEHOM aare0pbl M aHATUTHYECKOH reOMeTPHH

Tema 1. MaTpuusl 4 onpeaeauTe M, UX NP UI0KEHUS

Jlekuusi. Marpuiisl 1 ONpeieTUTENN: OCHOBHBIC ITOHSTUS U BU/IBI.
Onepanuu Hag MmarpuriamMu. Beruucienue onpenenuteneit. CJIAY: ocHOBHbIE
noHsiTus U BUuAbl. Metonsl pemenus CJIAY: "aycca, Kpamepa.

CamocTosiTesibHast padora.

JleficTBUS ¢ MaTpPUIlaMH U BBIYUCIICHHE onpeaenuTeneii. O0parHas MaTpuIa.
Pemenue cucrem nuHEHHBIX anreOpandyeckux ypaBHeHHiUl. Pelienuwe cucrem
JMHEHUHBIX aNre0panyeckux ypaBHEHUU MaTPUYHBIM METO/IOM.

Pexomennyemasi aureparypa:

ocHoBHas [1, 3];

nonoaHuTeNnbHas [1, 4].

Tema 2. BekTopHas anredopa

CamocrosiTesibHasi padora. BekTopbl: OCHOBHBIE TIOHATHA W BUBL
HevictBust ¢ Bektopamu. CKaIsIpHOE, BEKTOPHOE M CMEUIAHHOE IIPOW3BEICHUS
BEKTOpOB. [IpuMeHeHMEe BEKTOPHOIO UM CMELIAHHOIO MPOU3BENCHUN IS
BBIYHCJICHUS TIJIOMIAICH U 00HEMOB.

Pexomennyemasi aureparypa:

ocHoBHas [1, 3];

JOTIOTHUTEINbHAS [ 1, 4].

Tema 3. JiieMeHTHI aHAJTUTHYECKOH reOMeTPHH

CamocrositesibHass padora. IIpsMas Ha IJIOCKOCTH: OCHOBHBIE BHJBI
ypaBHEHUM, B3aUMHOE PACIIOJIOKEHUE MPSIMBIX, PACCTOSIHUE OT TOYKHU JI0 MPSIMOIl.
[InockocTh: o0llee ypaBHEHUE, B3aUMHOE pacHoyiokeHue miockocted. [lpsmas B
MIPOCTPAHCTBE: KAHOHUYECKOE YPABHEHHE, B3aUMHOE PACHOJIOKECHHE MPSAMBIX,
paccTossHUE OT TOYKHA 10 npsamor. Kpusie BTOoporo mnopsaka. IloBepxnoctu
BTOpOro mnopsaka. llocTpoeHne KpUBBIX U TOBEPXHOCTEW BTOPOro MOPSAKA.
Pemenne 3amady o0 mOpsMBIX Ha TJIOCKOCTM M B MOPOCTPAHCTBE. BhimosHeHUE
pacueTHO-TpaduuecKoi (KOHTPOJIbHOM) pabOThl «IJIEMEHTHI JUHEUHON aire0phl u
AHATUTAYE CKOW T€OMETPUM .

Pexomennyemasi aureparypa:

ocHoBHas [1, 3];

JOTIOIHUTENbHAs [ 1, 4].

Pa3nen 2. BBenenue B MareMaTH4eCKUA aHAJIN3

Tema 4. Teopusi npeaesIoB U ee NPHUJI0KEHUSA
Jlekums. Tlonsarus teopun (QyHKIMI OAHOW M MHOTHX IEPEMEHHBIX, MX
rpaduku. [Ipenen GpyHKIMK OMHON MEepeMEHHON U €€ HEeNIPEePHIBHOCTh. ACUMIITOTHI
GyHKUIHUU OTHOUM MepeMeHHOM.



CamocrositesibHast padora. [Ipunoxenue teopun npenenon. Paspaborka
cucremMarusupytomeid tabmuubsl «OCHOBHBIE JJIEMEHTAapHble (YHKIMH H HX
rpacduku». [TloctpoeHune 3cku30B rpaguKoB GyHKIUH.

Pexomenayemas ureparypa:

ocHoBHas [1, 3];

JOTIOTHUTENbHAS [ 1, 4].

Paznen 3. Iluddepennuanbuoe ucuncieHue GpyHKui

Tema 5. IlpousBoanbie u 1 depeHunaIbl

IIpakTuyeckoe 3anusitue. [IponsBoausie u quddepeHInanbl QyHKIIHA.

CamocTosiTesibHas padora.

[ToHsATHS TIPOW3BOAHON (YHKIIMM OJHOW TICPEMEHHOH M HECKOJIBKUX
nepeMeHHbIX. [IpaBuna nuddepennuponanus. [IpousBogusie u auddepeHnransl
BBICIIMX TMOpsAaKoB. HaxoxjaeHue mNpou3BOAHBIX OOpaTHBIX (YHKIUI OgHOMN
nepeMeHHoM. HaxoxneHue mNpou3BOAHBIX (PYHKIUH OIHOM TEpEeMEHHOM,
3aJJaHHBIX TTapaMeTPUYECKHU.

Pexomenayemas aureparypa:

ocHoBHas [1-3];

JOTIOHUTEbHAs [ 1, 2, 4].

Pa3nen 4. OcHoBBI BhICIIEH anreOpbl

Tema 6. KomiuiekcHble Unc/ia

CamocrosiTesibHas padora.

KoMmiekcHble  yucia:  OCHOBHBIE — MOHATHS,  pa3lMyHble  (POPMBI
KOMILIEKCHOro 4yucia. Onepanuyd HaJad KOMIUIEKCHBIMM 4Yuciamu. Pemienue
anredpandeckux ypaBHEHUH.

Pexomennyemas aureparypa:

OCHOBHas [2, 3];

JOTIOJHUTEIbHAS [2, 4].

Paznen S. UnTerpajbHoe vcyucaeHue (PyHKIMH

Tema 7. OcHOBHBIE NOHATHA HHTEIPAJTBHOI0 HCYHUCTCHUA

IIpakTnyeckoe 3aHsaTHE. BhIUuNCIEHNE HEONPEICICHHBIX U ONPEACICHHBIX
WHTETPAJIOB.

CamocTosiTesbHas1 padora.

[lepBooOpa3Hasi W HEONPENCIICHHBIM HHTETpall. OCHOBHBIC TMOHSITUA U
cBolicTBa. Meroasl wuHTErpupoBanus. OmnpeneseHHbll UHTErpal. MeToabl
BBIYMCIICHUSI  ONpEAETICHHBIX HUHTerpaioB. dDopmyna HrroTona-JleliOnua.
HecoOGcTBeHHbiii  uHTerpan. IleoMmeTpuueckue MPHUIOKEHUSI  OMPEaeTIeHHOIO
uHTerpaia. BreimonHeHnne pacueTHo-rpaduyeckord  (KOHTPOJIBHOWM)  paboThI
«AuddepenunanbHoe U UHTErPANTbHOE UCUUCICHUS (HYHKLIHII.

Pexomenayemas iureparypa:

ocHoBHas [1, 3];



JOTOHKUTENbHAs [ 1, 4].
Pa3nen 6. Paabl

Tema 8. UncsioBbie 1 QyHKIHOHAJIbHBIEC PSABI

CamocrositesibHasi pabGora. YucioBble psiibl: OCHOBHBIC TIOHSATUS H
MpU3HAKU  cXoAUMOCTU. DYHKIMOHAJIbHBIE PANIbl: OCHOBHBIE TIOHATHSA W
HaxokJeHue o0nactTu cxomuMocTH. Paspaborka Ttabmunsl  «Paznoxenue
alieMeHTapHbIX QyHKIUH B psan Teitnopay.

Pexomennyemasi aureparypa:

ocHOBHas [2, 3];

JOIIOJIHKUTENIbHAs [2, 4].

Pazgen 7. OcHoBbl Teopuu 1udpdepeHIUaTbHBIX YPABHEHU I

Tema 9. Iud pepenunanbubie ypasHeHus (YY) u ux cucreMsl

I[IpakTuyeckoe 3aHATHe. PernieHne OOBIKHOBEHHBIX IUpPepeHInamIbHbIX
ypaBHeHU. PereHne OOBIKHOBEHHBIX JU(dEepEeHIIMATBHBIX YPaBHEHUH BBICIIUX
nopsiikoB. Pemenne cucrem nuddepeHunanibHbIX ypaBHEHUH.

CamocroaTenbHas padora. [luddepenuuanbubie ypaBHEHHUs. 3anada
Komm. OcHOBHbIE METOABI pEIIeHUS] OOBIKHOBEHHBIX Ju(QepeHInantbHbIX
ypaBHeHuit Pemenue 3amaun Komu 11 0OBIKHOBEHHBIX JH (G epeHIInaTbHBIX
ypaBHEeHHI miepBoro mnopsanka. Pemenne 3agaun Komm a1 OOBIKHOBEHHBIX
nuddepeHImanbHbBIX ypaBHEHUNH BTOPOTO MOPsIIKA.

Pexomennyemasi aureparypa:

ocHOBHas [2, 3];

JOTIOJIHUTENbHAs [2, 4].

Pasnea 8. Teopusi BepossiTHOCTEIH

Tema 10. KomOnnaropuka
CamocTositesibHasi padora. OCHOBHbBIC MOHITUS KOMOMHATOPUKU. [IpueMsl
perieHnss KOMOMHATOPHBIX 3a]1a4.
Pexomennyemas aureparypa:
OCHOBHas [2, 3];
JIOTIOJTHUTENbHAs [2, 4].

Tema 11. CiryuaiiHbie COOBITHS

Jlekumusa. OcHOBHbBIE TIOHSATHS Teopuu BeposTHocTel. I[lomxonsl K
OIPE/ICNICHNUIO BEPOSITHOCTH CiydaliHOro coOblThs. Omnepanuu Haj COOBITUAMH.
Teopembl CIOKEHUSI 1 YMHOXKEHUST BEposITHOCTEN. DopMysa MOJTHOM BEPOSTHOCTH
u ¢popmyna baiieca.

CamocrosiTeibHass pabora. BpluncieHne BEPOATHOCTH — CIIyYalHBIX
coObiTuii. l'eomerpuueckas BeposaTHocTh. Cxema u ¢dopmyna bepnymnu.
JlokanbHas u uHTErpasbHas TeopeMsl Jlamaca.

Pexomennyemasi aureparypa:



ocHOBHas [2, 3];
JOTIOJTHUTEIIbHASA [2, 4].

Tema 12. Cnyuaiinble BeJIMYHHBI

IIpakTnyeckoe 3aHsiTHe. YHWCIOBBIE XapAKTEPUCTUKU JUCKPETHBIX U
HETPEPHIBHBIX CIIy4YalHBIX BEJTUYHUH.

CamocTosiTesibHasi padora.

[TonsTHe ciiydalHOW BEIWYMHBI. YUCIOBBIE XapaKTEPUCTUKU JUCKPETHBIX U
HENPEPBIBHBIX CIIy4YalHbIX BEJIWYUH. 3aKOHBI PpACIpPENETICHUS IUCKPETHBIX U
HEMPEPBIBHBIX CIy4ailHbIX BeJWYMUH. [loHSATHE HOpPMAILHOrO paclIpenesiCHUs.
Kpusasa l'aycca. Bausnue napaMeTpoB pacrnpenesieHuss Ha Buja kpuBor ['aycca.
Bunsl pacnpenenenuii. 3akon Ilyaccona.

Pexomennyemasi sureparypa:

ocHoBHas [2, 3];

JOTIOJIHUTEIbHAS [2, 4].

Pa3znen 9. Maremarnueckas CTATHCTHKA

Tema 13. OcHOBBI MaTeMAaTHUY€ECKO CTATHCTHUKH

Jlekuus. IloHATHS W METOOBI MAareMaTU4YeCKOW CTAaruCTUKU. [lepBuuHas
00paboTKa BEIOOPOYHBIX JaHHBIX.

IIpakTH4yeckoe 3aHsATHE. BEIYMClIEHNE TOYEUHBIX U MHTEPBAIbHBIX OLEHOK.

CamocrosiTesibHasi padora. Buasl u crmocoOsl oTOopa B BBIOOPOUHYIO
COBOKYMHOCTb. Pacuer cBOAHBIX XapaKTEPUCTUK BHIOOPKH.

Pexomenayemasi aureparypa:

ocHOBHas [2, 3];

JOTIOJTHUTEIIbHAS [2-4].

Tema 14. KoppeJsiliHOHHO-PErpeCcCHOHHBINA AHAIN3

IIpakTnyeckoe 3ansitve. lIpuMeHeHME KOppEIALMOHHO-PErPECCUOHHOIO
aHanusa.

CamocrosiTesibHasi padora. [IoHATHE CTAaTUCTUUECKOM U KOPPEISLMOHHON
cBsi3u. JluHelHbIH KodhUIIMEHT Koppesaiuu. PerpeccuoHHbie  MOJIENH.
[IpunoxeHne KOppensiuuOHHO-PErPECCUOHHOTO aHAIN3A.

Pexomennyemasi aureparypa:

OCHOBHas [2, 3];

JOTIOJTHUTEIIbHAs [2-4].

Tema 15. OcHOBBI TEOPHH CTATUCTUHYECKHUX PelIeHUM
IIpakTn4yeckoe 3anaTHe. CTaTUCTAYECKAsA MPOBEPKA TUMOTE3.
CamocrosiTesibHas padora.

OCHOBHBIE MOHATHUSI TEOPUU TPOBEPKHU CTATUCTUUECKUX TUNIOTE3. OCHOBHBIE
ATalbl MPOBEPKU THUIOTE3bl. [IpuiiokeHne TEOpuH CTATUCTUYECKUX DPELICHUN B
MPAKTUKO-OPUEHTUPOBAHHBIX  3ajlayaxX. BploiaHeHue pacueTHo-rpaduyecKon
(KOHTpOJBHOM) paboThl «OCHOBBI MaTEeMaTUYECKOM CTaTUCTUKI.



Pexomenayemas qureparypa:
ocHOBHai [2, 3];
JOTIOTHUTEIIbHAS [2-4].

5. MGTO)II/I‘ICCKI/IC PEKOMECHAAIHUHA 110 OPraHM3alui U3YyICHHUS JTUCHHAIIJIUHBI

[Ipu peanuzanuu NpOrpaMMbl JUCIHUIIIMHBI UCTOIL3YIOTCS JIEKIIMOHHbBIE U
MPAKTUYECKUE 3aHSATHSL.

OO0uMMH 1EIIMU 3aHSATUM SIBIISIOTCS:

— o0o0mIeHne,  cucremaTtusalusi,  yriayOJeHue,  3aKperieHHe
TEOPETHUUYECKUX 3HAHUMN M0 KOHKPETHBIM T€MaM JIUCIUIIINHBI;

— dbopmupoBaHre yYMEHUW TPUMEHSTh TIOJyYCHHbIE 3HAHUS Ha
MpaKkTUKe, peanu3alus €AUHCTBA HHTEJUIEKTYaJbHOM U  MPaKTUYECKOU
JesTeNbHOCTH;

— BbIPaOOTKAa MpU PEUICHUU IOCTABICHHBIX 3a1ad MpodecCcHOHATbHO
3HAQYUMBIX  Ka4€CTB:  CaMOCTOATEIIbHOCTH,  OTBETCTBEHHOCTH, TOYHOCTH,
TBOPYECKOM MHUIIUATUBBHI.

[ensiMu €K SABISIOTCSA:

— dbopMHpOBaHNE CHCTEMATU3UPOBAHHBIX HAYYHBIX 3HAHMM 10
JTUCIUMIIMHE C aKIEHTOM BHUMaHMUS Ha HauboJiee CIOXKHBIX BOIPOCAX
MOCTPOCHUSI MATEMATHUECKUX MOJIeNIeH TeXHOJIOTHIECKUX MPOIECCOB;

— CTUMYJIMPOBAaHUE AKTUBHOW  TIO3HABATEIbHOH  JEATEIIbHOCTH
O0y4Jaromuxcs, CrocoOCTBYIONMIEH (OPMUPOBAHUIO UX TBOPUYECKOTO MBIILJICHHUS.

B xome mpakrthueckoro 3aHATHS 00ECIEUMBACTCA IIPOILIECC AKTUBHOTO
B3aUMOJICUCTBUS  OOy4YalomMXCsl ~ C  MpernojaBareiieM;  MpUOOpeTarTcs
MpaKTUYECKWE HaBBIKM U yMeHHud. Llenb mpakThueckoro 3aHsTUA: YIIYOUTh U
3aKpenuTh 3HAHWS, TOJYYEHHbIE Ha JIEKIUW; (QOpMUpPOBAHHWE HABBIKOB
UCIONb30BAaHUSI 3HAHWM JUIS PEIICHHs] NPAKTUYECKUX 3ajad; BBIMOJHEHUE
TECTOBBIX 33IaHUN IO IPOBEPKE IMOJIYYEHHBIX 3HAHUN U YMEHUM.

CamocrosarensHas pabora oOy4yarloIIMXCsl HampaBiieHAa Ha YIrayOJleHue u
3aKpeIuieHue 3HaHWUW, MOJIYYE€HHBIX Ha JIEKUUSX U JPYTUX 3aHIATHUSAX; BBIPAOOTKY
HABBIKOB CaMOCTOSITEIbHOTO aKTUBHOTO MPUOOPETEHHSI HOBBIX, JOMOTHUTEIBHBIX
3HAaHUH; TOATOTOBKY K MPEACTOAIIMM 3aHATHSIM; BBIIOJIHEHUE PacYETHO-
rpadguaeckux (KOHTPOJBHBIX) PAOOT.

6. OueHo4YHbIC MATEPHUAJIbI IO TUCHUIIMHE

Tekyumii KOHTpPOJIb YCHEBAaeMOCTH OOECIeYMBAET OIEHUMBAaHUE XOJa
OCBOCHHUS JHUCIUIUIMHBI, TPOBOJUTCA B COOTBETCTBUM C  COIEPKAHUEM
JUCUUILIMHBI 110 BUAaM 3aHSATHA B pOopMe Olpoca, pelieHus 3ajiad, TECTUPOBAHUS,
BBITMOJIHEHUS pacyeTHO-Tpadudeckux padorT.

[TpomexyTouHas artecranusi 00ecredyuBaeT OLEeHNBAHUE MPOMEXYTOUHBIX U
OKOHYATEJIbHBIX PE3ylIbTaTOB OOydYEHHs IO AMCHUIUIMHE, IPOBOAMUTCS B (opme
DK3aMeEHa.



6.1. IlpuMepHbIE OLIEHOYHbIE MATEPHAJIBI:

6.1.1. Texyimero KOHTp OISt

IIpuMepHbIe BONPOCHI 1151 ONIpoca:

— O 00 I Lt W~

. Buasl marpui.

. JInHenHpIe onepanuy HaJl MaTPULIAMU.

. [IponsBenenue marpuil.

. Onepanust TpaHCIOHUPOBAHUSI MATPULL.

. DIeMeHTapHbIe MPeoOdpa30BaHUs CTPOK (CTOIOIIOB) MATPHUIIBI.
. Beruncnenue onpenenureneit 2-ro nopsjka.

. Beruncnenue onpenenurenen 3-ro nopsjaka.

. CBoiicTBa onpeaenuTeiei.

. MuUHOpBI U aniredpandyecKkue JOTOTHEHUS.

. Paznoxenue onpenenurens Mo 3J1eMeHTaM CTPOKH WIIA CTONOLA.
. Pemienue cuctem nMHENRHBIX ypaBHEHUH ¢ moMolbio opmyn Kpamepa.
. Pemienne cucrem nuHeNHBIX ypaBHeHU Metogom [aycca.

. BEKTOpBI: OCHOBHBIE TOHATHUS U BUJBI.

. JInHelHbIe onepanuy HaJl BEKTOPaMH.

. CxansipHOE IPOU3BENECHNUE BEKTOPOB U €TI0 CBOMCTBA.

. BekTopHO€ npon3BeeHe BEKTOPOB U €r0 CBOWCTBA.

. CMeaHHOe TPOU3BEAECHHUE BEKTOPOB U €r0 CBOMCTBA.

. OCHOBHBIE BU/Ibl YPAaBHEHHU MPSIMOI Ha MIOCKOCTH.

. B3auMHoe pacrnonoxxeHne npsMbIX Ha MJ10 CKOCTH.

. [Ipamas Ha munockocTt. OCHOBHBIE TUITBI YPABHEHUN MPSIMOM.
. [ImockocTh. OCHOBHBIE TUIIBI YPABHEHUH MIIOCKOCTH.

. BzanmHoOe pacrionoxeHue miocKOCTen.

. [Ipamas B npocTpanctBe. KaHOHHUYECKOE ypaBHEHUE MTPAMOM.
. PaccTrossHME OT TOYKM A0 IPSAMOM B IPOCTPAHCTBE.

. BzaumHOe€ pacnonoxeHue npsiMou U MI0CKOCTH.

. YpaBHEHHE U ITapaMeTPhI DJLIUIICA.

. YpaBHEeHHE U MapaMeTpbl TUNEpOObL.

. YpaBHeHHE U TapaMeTphl Mapadobl.

. @OpMBI IPEACTABIIEHUSI KOMIIJIEKCHOTO YK CIIA.

. Onepanny Hal KOMIJIEKCHBIMH YHCJIAMH.

. [lonsitne pyHkIMu omHOM nepeMeHHoOM. ['paduku QyHKITHHA.

. [lonsiTe PyHKIIMY HECKOJIBKUX MEPEMEHHBIX.

. Onpenenenue npenena GyHKIUU.

. CBOICTBa pe/EIIOB.

. AcuMnIITOTHI PYHKIIMU OHON TIEPEMEHHOM.

. Onpenenenune Npou3BOAHOM.

. l'eomeTpuueckuit u pu3nUeCKUil CMBICI TPOU3BOAHOM.

. Tabnmuua mpor3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIMH.
. [IpaBuna nqudpepeHmpoBanus.

. [IpousBoaHas CI0KHON PYHKIIHH.



41. TlpaBuiio JlonuTans.

42. Nuddepenunan QyHKIUH OTHON TEPEMEHHO.

43. YacTHbIC MPOU3BOIHBIC (DYHKITUU HECKOJIBKHUX IEPEMEHHBIX.

44. TlepBooOpazHasi GyHKIIUH.

45. Tabnuiia HeonpeneNeHHBIX HHTErPaJIoB.

46. DBrpluncneHue HEONPEACICHHOrO HMHTErpajga METOAOM  3aMEHbI
IIEPEMEHHON.

47. BbluucieHue HEOMpeAeNCHHOTO MHTErpajia METOIOM HHTErPUPOBAHUS
0 YaCTSIM.

48. I'eoMeTpUUECKHI CMBICI ONPEACICHHOTO HHTETpaJa.

49. ®opmyna Herotona-JleiiOuua.

50. HecoOGcTBEeHHBIN HHTETPAT.

51. Yucnoseie psaabl. [Ipu3Haku CXOIUMOCTH.

52. Crenernsie psaabl. O61acTh CXOIUMOCTH.

53. OcHOBHBIC TOHATHS Teopun U} hepeHITnaTbHBIX YpaBHSHHH.

54. 3agaga Komu.

55. OOmiee pemeHue JHUHEWHBIX ONHOPOAHBIX AU(EepeHIINATbHBIX
YpaBHEHHI BTOPOTO MOPSIIKA C MTOCTOSTHHBIMA KO3 (h(DUITMEHT aMH.

56. Mertoapl pemieHWS JHUHEWHBIX HEOMHOPOAHBIX auddepeHIaTbHbBIX
ypaBHEHUM BTOPOTO MOPSIKA.

57. Pemenue OOBIKHOBEHHBIX IU((depeHINaIbHbIX YpPaBHEHUN BBICIIUX
MOPSIIKOB.

58. OcHoBHBIE TIOHSATHUS KOMOWHATOPUKH. Pa3merieHusi, nepecTaHOBKU U
COYETaHMS.

59. OCHOBHbIE MTOHATHS TEOPUH BEPOSITHOCTEM.

60. Kinaccudukanus ciaydyaifHbIX COOBITHIA.

61. Krnaccuyeckoe ornpeaeeHue BEPOSTHOCTH CIYyYalHOTO COOBITHS.
CBoiicTBa BEPOSTHOCTH.

62. Teopema clokeHUsI BEPOSITHOCTEH.

63. Teopema yMHOXKEHHS BEpOSITHOCTECH.

64. ®opMyria MOITHOM BEPOITHOCTH.

65. ®opmynel baiteca.

66. Cxema u popmyna beprymim.

67. [TonsiTe cydaitHOW BeTUIMHBL. BUIBI CITydaliHBIX BETMYHH.

68. IlonsTre 3akoHa pacpeneeHus CIIyd4alHOW BeTMYHHBI.

69. OyHKIMS ¥ TIJIOTHOCTH Paclpee/ieHUs BEPOSITHOCTEH.

70. JIuckpeTHbIE CITydaifHbIe BETMYMHBI U 3aKOHBI UX PACTIPEACICHHS.

71. YucnoBbie XapakTEPUCTUKHU TUCKPETHBIX CIIYYaWHBIX BEJIUYUH.

72. HenpepoiBHBIE CiTydaiiHbIE BEIMYMHBI U 3aKOHBI UX PACIPEICIICHUS.

73. YucnoBble XapaKTepUCTUKH HETPEPHIBHBIX CIYYailHBIX BETUYMH.

74. buHoMHalbHOE pacupeeeHHeE.

75. PaBHOMEpHOE pacripeiesieHue.

76. HopmanbpHOE pacmpeeneHue.

77. OCHOBHbIE MTOHATHUSI MAaTEMATUYECKON CTATUCTUKHU.

78. Psnwl pactipeneneHusl.



79. ToueuHble OIIEHKU YHCIOBBIX XapaKTEPUCTUK PaCIpeeICHNUS.

80. MHTepBasibHbIE OLICHKU U I0BEPUTEIbHBIC HHTEPBAJIbI.

81. KoadduimeHT Koppensiiiuy U ero CBOCTBa.

82. [lapHas nuHeliHas perpeccusi.

83. Cratucruueckue Tunore3bl. BUibl TUIIOTE3 U 3Tabl UX MPOBEPKH.

IIpuMepHbIe TeMbI pacdieTHO-Tpapu4YecKuX (KOHTPOJIbHBIX) padoT:
DneMeHThl TUHEWHOU anreOphl.

DJeMEHTHl aHATMTUYECKOU Tr€OMETPHUU.

Hudbdepennmanbuoe ncuncieHue GyHKIUN.

KomnekcHbie yucia.

HNHuTterpanpHOe UcHUCcIeHUE QYHKITHM.

. Panel

7. Teopus BEpoSATHOCTEH.

8. Maremarndeckasi CTAaTUCTHKA.

Sk wnE

IIpuMepHbIe 3axa4n:
1. HaitauTe BCce BOBMOXXHBIE TTPOU3BEACHUS] MATPHII:
Aol Tt 3] B:{O _}, C= —01 ; 5 g : D=F]
2 0 2 1 1 2
- 1 -4 10
2. Pemte cucrembl ypaBHEHUI:
2X-y+2=0, 2x—-y—-4z=0,
3x+12y—-3z=1, {3x+12y-6z=1,
4x-3y—-1=2; 4x -3y -8z =2.
3. Hausr Touku: A(0; 1; 1), B(1; -1; 2), C(3; 1; 0), D(2; —3; 1). Haiinure
oobem nupamuisl ABCD u ee Beicoty BH.
4. HaiiguTe nepuMeTp U IUIONIAJIb TPEYroJIbHUKA C BEPIIMHAMHU B TOUYKAX
A(-11-2), B(-3;-1-3) u C(-7;3,-5).
5. Haiigure yrosi Mexay NiaOCKOCTIMHU 6X—2y+z=6 U 3x—y-z=0.

6. Beranciaure npenesr:

C3-Jx+9 . 3+xX°+7x . 1+cos2x .. (x=5)" . 2x—e*sinx
lim ————, i > y lim y lim , —_—
x>0 X —27X  x>=5X°4+9x—-2 x>0 ctgx x>0\ 5+ X x>0 2X° —5X

7. Halimute mpou3BogHbIC (PYHKITHIA:

1 5 X X 2 2 arccosx
y=—arcctg=, f(x)=log,,[——, y= , Xy©+3y—5X" =9, y=x",
5 X (x)= log, 2-X V2x+1

8. Uccnenyiite GyHKINUU U MOCTPOUTE UX FPAPUKH:
X3

x2—16

9. Uccaenyiite Ha SKCTpeMyM (YHKIUU:

z=x"-y*+32x+4y; z=x*-y?, eciu y=12-4x.

y=x°+3x>-4x>+8, f(x)=

10. MccnenyiiTe Ha CXOOAUMOCTD YMCIIOBBIE PSIIBL:



2

eI

2 ’
n=1 n +16 n=1

3 2n?+3 Y

—~ 5+4n2+2nj '
1. HaitauTe npOMeXKyTKH CXOJUMOCTH PSAJIOB:

i X" i (x-2)"

n=0 4”(n+1)3 & (n+3)2 '

12. Pemute nuddepeHimanbHble ypaBHECHUS

(5y—5x2y)y' =2xy* +2x, xydy =(x2 —~ y2)dx, 2xy"=y', y'+2y'-3y=0,

13. Tpu cTpenka B OAMHAKOBBIX U HE3aBUCUMBIX YCJIOBHUSIX MPOU3BOJAT MO
OJHOMY BBICTpPENY IO OIHOM W TOW K€ LEeNu. BeposSsTHOCTh MOpaXKEHUsS LEIU
nepBbIM cTpesikoM paBHa 0,9, Bropsim — 0,8, Tpetbum — 0,7. Haligure BEpOoATHOCTh
TOTO, YTO: @) TOJILKO OJUH U3 CTPEJIKOB MOMAAET B IeJib; 0) TOJBKO JBa CTPEJKa
MomnajeT B IeJib; B) BCE TPU CTPEJIKa MOMAAyT B II€Jb; T') XOTS Obl OAMH CTPEIOK
IO aJI B LIEb.

14. Tpu ctaHka NpoOU3BOIAT IPOAYKIHUIO, IPUYEM, NIEPBBIA U BTOPON CTAHOK
BbInTyckaroT 1o 30%, a tpetuid no 40% Bcel mpoaykiuuu. bpak B UX OPOAYKIUU
cocTaBisieT cooTBETCTBEHHO 1%, 2% wu 3%. Haiinute BepOSTHOCTH TOrO, 4YTO
Clly4ailHO BEIOpaHHOE U3/JeNe 0Ka3ajJ0Ch OpaKOBaHHBIM.

15. Haiigute wMareMaruyeckoe OXUJIAHUE, JHUCHEPCUI0 U  CpelHEe
KBaJipaTnieckoe oTkjaoHeHue CBX:
Xi 1,0 1,5 2,0 2,5 3,0 3,5 4,0
Pi 0,18 0,10 0,12 0,20 0,10 0,20 0,10
16. Haiinure MaTeMaTU4ECKOE OKUJIaHUE, JTHACTIEPCUIO u
CpeaHeKBagpaTudeckoe oTkionenne CBX, ecnu:
0, x<-1, 0, x<0,5,
— _ 2x-1
a) p(X)— 2x+2, -1<x<0, 0) F(x)= L 05<x<1,
0, x>0; Lx>1
17. Crpenok mnpou3BOAUT 6 BBICTPEIOB IO MHIIEHU. BeposTHOCTH

MONaJlaHksl B MUIIECHb B KaxaoM ciiydae paBHa (,7. Haliiute BEpOSATHOCTH TOrO,
YTO OH MOMAaJET B MUIIIEHB: a) 3 pa3a; 0) MeHee Tpex pa3; B) He Oosiee MATH pas.

18. /laHbl 3HaUEHUS CIy4alHOW BEJIMYHHBIL:

709062 7386 8291 7387959578 81 78 68 62 58 85 58 83 75 57 77 98 56 70
81 65726585 76 72 63 93 78 97 90 92 57 60 84 97 83 71 67 75 86 66 80 71 90
64 72 858391 70 88 9595 77 85 78 68 62 58 85 58 83 78 57 70 98 56 77 81 60
79668578 7766937897 9092576084 97837167 7583 64 80.

[TocTpoliTe BapruallMOHHBIN PS/I.

3anuinTe U NOCTPOUTE SMIUPHUUECKYI0 QYHKIUIO pacipeiesieHuUs.

[TocTpoiiTe NONUIOH UK TUCTOIPAMMY YacCTOT.

Haiinure Mmony u Mmeauany.

Halinure 4YuCIOBBIE XAapPaKTEPUCTUKU CTATHCTHYECKOIO PpPACIpPENCICHUS:
BBIOOpOYHOE CcpeaHee; BBIOOPOYHYIO  AMCHEPCHIO; BBIOOPOUHOE  CpelHEee
KBa/IpaTUYECKOE OTKJIIOHEHHUE.

Haitgure ToueuHbIE OLIEHKH ITApaAMETPOB PACIIPEAEIICHUS.

HaiinnTe nHTEpBaJIbHBIE OLIEHKH [IAPAaMETPOB PACIIPEACIICHHUS.



19. IlpoBoamics KOHTPOJBHBIA CpPE3 IO BBIABICHUIO CKOPOCTH UTEHHS Y
rpynnsl gereit or 6 no 10 jmer. Haiinure CTaTUCTUYECKYHO 3aBUCHMOCTh MEXKIY
BO3pacToM pebeHka X (JIeT) U CKOPOCTBIO €ro YTeHUs V (CJIIOB B MUHYTY):

Y\X 67 7-8 8-9 9-10
50 - 60 15 2 1

6070 1 6 1 5

70-80 15 10

80 —-90 2 16

YCTaHOBUTE CTAaTUCTHUUECKYIO 3aBUCUMOCTh MEXIY 3HAUEHUSMU MPU3HAKOB
X u V. IlpoBepbTe THMOTE3y O PaBEHCTBE HYIIO KOX(DPHUIIUCHTA KOPPEISIIUU
TEHEPAJIbHOW COBOKYNHOCTU. lloCTpoMTE KOPPENALUMOHHOE IIOJIE€ U NPAMYIO
perpeccun ¥V Ha X.
20. PesynbpTaThl MpOMEKYTOUYHON aTTeCTAllMU CTYAECHTOB MO JUCIUTIIIMHE
BBICIIIAsl MaTeMaTHKa MPUBEJCHBI B TaONIHIIE:

CryneHt 1 2 3 4 5 6 7 8 9 10 11 12

OTtmerka | 8 6 6 7 3 3 3 3 6 4 3 7

Crygent | 13 14 15 16 17 18 19 20 21 22 23 24

Otmerka | 8 8 8 5 4 3 4 6 9 7 7 4

Ha yposae 3naunmoctu 0,05 npoBepsTe TUIIOTE3Y, UTO OTMETKH CTYIAEHTOB
pacrpeesieHbl HOpMaJIbHO.

HpnMeprle 3alaHMi Uil TECTUPOBAHUA:

1. Eciu Bce 3JeMEHTHl CTPOKHM KBaJpaTHOM MaTPHUIlBl PaBHBI HY/IIO, TO
OTPENETUTEh MATPUIIBI:

Bapuanmwsi omeemog: 1) paBen 0; 2) He cyliecTByeT; 3) paBeH 1.

2. Ecmum K o2neMeHTaM CTPOKM KBaJIpaTHOM Marpuilbl MPUOABUTH
COOTBETCTBYIOIINE AJIEMEHTHI JAPYrod €€ CTPOKH, YMHOKECHHBIC Ha OTIWYHOE OT
HYJISl YUCJTIO0, TO:

Bapuanmuvr omeemos:

1) onpenenurens OyneT paBeH HYIIO;

2) oIpeneIUTeh HE U3MECHUTCS

3) onpenenuTenb U3MEHUT 3HAK;

3. Cucrema JMHEHHBIX alreOpaMdecKuX ypaBHEHUW  Ha3bIBACTCS
OJTHOPOJHOM, €CIIH:

Bapuanmuvr omeemos:

1) cBOOOMHBIC YJICHBI BCEX €€ YPaBHCHHU I PaBHBI HYJIIO;

2) OCHOBHas MaTpHUIla CUCTEMbI BBIPOXKICHA;

3) xoTs1 OBI OIMH U3 CBOOOIHBIX WICHOB YPaBHCHUI paBEH HYITIO.

4. Cuctema ypaBHeHHH X—y =0 1 2x—2y =0 HMeeT:

Bapuanmul omeemog:

1) onHo pernieHue;

2) 0 perieHuii;

3) OECKOHEYHOE MHOYKECTBO PEIICHUH




5. 3HaueHue Npor3BOAHON PYHKIMK Y = 2arcsin 3X B TOUKE X =0 paBHO:
Bapuanmer omeemos: 1) 0; 2) 2; 3) 6.
6. 3HaueHKe NPOU3BOAHON (PYHKIIMU Yy = arctg2x B TOUKE X =—1 PaBHO:
Bapuanmer omeemos: 1) 1; 2) 0,2; 3) 0,4.
7. uddepeniman GyHKIUA y = In(x+3)) B TOUKE X = -2 HMEET BHUI:
Bapuanmer omeemos: 1) dy =0; 2) dy =dx; 3) dy=-0,5dx.
8. DkcTpeMyMoM (PyHKIIMM HA3BIBAIOT:
Bapuanmor omeemos:
1) 3HAYEHUS apryMEHTa, MPU KOTOPBIX MPOU3BOIHAS (DYHKI[MKM paBHA HYIIO;
2) 3HayeHus GYHKIUU B TOYKAX JOKAJILHOTO MAaKCUMyMa U MUHUMYMa,;
3) TOUKH JIOKAJIBbHOI'0O MaKCUMyMa U MUHUM yMa (PyHKITUH.
9. Cymma 3Hadenuii QyHknmu Y=Xx'-13x*+36 B TOYKax DKCTpPEMyMa
paBHa:
Bapuanmuvl omeemos: 1) 23,5; 2) 0; 3) 24.
10. Touka nepernda pyHkuuu y = 2x°> —6x*> —18X pasHa:
Bapuanmuvl omeemos: 1) 0,75; 2) 0; 3) —22.
11. Vron B (B rpagycax) TpeyrojbHMKa C BEpPIIMHAMH B TOukax A(2;2),
B(5;5) u C(9;1) paBen:
Bapuanmur omeemos: 1) 120; 2) 60; 3) 90.
12. Ecnu uszBecTHBI TOUKU C(6;—2;3) 1 D(5; - 2;—5), To cyMMa KOOpAWHAT
BekTopa DC paBHa:
Bapuanmuvr omeemos: 1) 9; 2) 5; 3) 11.
13. Momynb CKalXspHOrO IPOM3BEAECHUS BEKTOPOB a(5;0;-5) u b(-5;7;5)
paBeH:
Bapuanmuvr omeemos: 1) 0; 2) 50; 3) 20.
14. Tlepumerp mnapamienorpaMMa ¢ BEpIIMHaMM B Todukax A(-L1-2),
B(-3;-1-3) u C(-7;3;-5) paBeH:
Bapuanmor omeemos: 1) 18; 2) 9; 3) 27.
15. Moxyab CMEIIAaHHOTO NPOM3BENCHHS BEKTOPOB a=5k-3j, b=2k wu
C=k+5i + ] paBes:
Bapuanmer omsemos: 1) 36; 2) 6; 3) 0.
16. Jlan TpeyronpHUK ¢ BepmrHaMu B Toukax A (1; 12), B(7; 1) u C(-3; —-3).
VYpaBuenue ctoponsl BC nmeer Bu:
Bapuanmer omeemos: 1) 11x+6y-83=0; 2) 2x-5y—-9=0; 3) y=5x-8.
17. dan TpeyronbHUK ¢ BepmmHamMu B Toukax A (1; 12), B (7; 1), C (-3; -3).
VYpaBHenue meauansl BM nmeer Bua:
Bapuanmer omeemos: 1) 3x-2y+5=0;2) x—y+4=0; 3) 7x+16y-65=0.
18. Teomerpruueckoe MECTO TOYEK, MOIYJIM PAa3HOCTEH PACCTOSHHUI OT
KOTOPBIX J10 (POKYCOB PaBHBI, HA3bIBAIOT:
Bapuanmer omeemos: 1) sannurcom; 2) runep0os1oii; 3) mapadosoi.

19. T'eomeTprueckoe MECTO TOYEK, CYMMBbI PACCTOSSHHUM OT KOTOPBIX 10
(GhOKyCOB paBHBI, HA3BIBAIOT:

Bapuanmei omeéemos: 1) amumncom; 2) runep6oioii; 3) mapadosiou.



20. AprymeHT uncia z=5-5i (B rpaaycax) paBeH:
Bapuanmuvl omeemos: 1) 45; 2) —45; 3) 135.

21. AprymenT uncna z=-5+5i (B rpagycax) paBeH:
Bapuanmer omeemos: 1) 45; 2) 135; 3) —45.

22. ®okyc KpuBOi Yy’ =10X MMEET KOOPAUHATEIL:
Bapuanmur omeemos: 1) (5; 0); 2) (2,5; 0); 3) (0; 2,5).

23. BonbInas ock smmnca X’ +16y° =16 paBHa:
Bapuanmer omeemos: 1) 4; 2) 8; 3) 16.

24. Tonubit nuddepernan GyHKIIUNA U = Xyz UMEET BU:
Bapuanmur omeemos:

1) du = xdx + ydy + zdz ; 2) du = xyz(dx+dy +dz); 3) du = yzdx + xzdy + xydz

3X
25. 3nauenue monHoro auddepeHnuana QyHKIAN Z=2—y B Touke (2;-1)

PaBHO:
Bapuanmul omeemoe:
1) dz=-15dx + 2dy ; 2) dz = -1,5dx+3dy; 3) dz =3dx - 2dy.
26. 3HaueHne HHTErpaa J.xfl In® xdx paBHO:

Bapuanmer omeemos: 1) 0,25Inx+C ; 2) 4In* x+C; 3) 0,25In* x+C.,

27. OObeM Teja, TMOJTYYEHHOrO B pe3y/JbTaTe BpaIlleHUs BOKPYr ocud Ox
(GUrypsl, OTpaHMYEHHON KpUBOM 4X* +9y* =36, paBeH:

Bapuanmor omeemos: 1) 167 ; 2) 87 ; 3) 127

28. Ilnomane ¢urypsl, OrpaHUYEHHON JUHUIMU Xy=2 U 2X+y-5=0,

paBHa:
Bapuanmul omeéemos: 1) 2,55;2)5;3)375-4In2.

pacxoguTcs, TO HﬂﬁI{I/ITC nepBLH?I €ro 4JeH:
Bapuanmui omeemos: 1) 14; 2) 7; 3) 6/2 .
30. CymMma uenbIix 4yucel, NPUHALISKAIUX UHTEPBAY CXOIUMOCTHU psia

= (x-1)'0,3"
Zl‘ n*

Bapuanmol omeemos: 1) 7; 2) 21; 13.

29. Ecmu psan CXOOUTCS, TO HAWJIUTE BTOPOWM €ro 4JIEH, a €CIH

, paBHa:

31. Paguyc cxonumocTH psaa Z (x +55) paBeH:
n=0 n

Bapuanmol omeemos: 1) 7; 2) 1; 13.

32. O01iee pelieHrue ypaBHEHHUST 2xy’ = X+ Y +1 UMEET BUI:

Bapuanmer  omsemog. 1)  y*-x*=Cx; 2) (y-x)’=Cx; 3)
y=0,5xInx-0,5+2Cx .

33. YacTHoe perieHre ypaBHEHUsS Y’ —4y = 4e” uMeeT BUJL:

Bapuanmei omeemos: 1) y=4e*;2) y=e*;3) y=xe*



34. Ecmn y'(0)=5 u y(r)=3, TO 4aCTHOE pEIICHHE YpaBHEHHs Y"+9y =0
UMeEeT BUI:

1) y =5c0s3x+sin3x; 2) y =sinx—5cosx; 3) y =sin3x —5cos3x.

35. BepoATHOCTh KOMaHABl CIIOPTCMEHOB OJIEpXKaTh MOOEAY B KAKIOM W3
Tpex Maryen cocrasisieT 80 %. BepoaTHOCTh TOro, 4TO KOMaHJa MPOUTPAET XOTS
OBl OIMH MaT4, paBHa:

Bapuanumer omeemos: 1) 0,488; 2) 0,8; 3) 0,2.

36. Eciu BeposSTHOCTH TOTO, YTO pabOTOCIMOCOOHOCTH 4YENOBEeKa Ha
MNPOTSHKEHUH paboyero JHS HE OTKIIOHSETCS OT HOpMbI, coctamisieT 30 % mpu
JTUCTIepCUH 9, TO JOMyCTHMasi BEJIMUYMHA €€ OTKJIOHEHHsI OT HOPMBI paBHA!

Bapuanmer omeemos: 1) 0,3; 2) 0,7; 3) 3,12.

37. Ilokynarenb ¢ OAMHAKOBOW BEPOSITHOCTHIO 0,5 MOXKET MOCETUTh OAWH U3
JIByX Mara3suHoB. BeposSTHOCTh MpuoOOpecTH HEOOXOAMMBIM eMy TOBap B IEPBOM
MmarasuHe cocrtasisier 0,6, a Bo BropoM — 0,8. BeposTHOCTH TOTO, 4YTO TOBap ObLI
npruoOpeTeH B MEPBOM Mara3uHe, paBHA:

Bapuanmer omeemos: 1) 0,48; 2) 3. 3) 4.
7 7

0, x=0,
38. Ecmu F(x) =405x, 0 < x < 2, TO BEepOSITHOCTh TOoro, urto CBX mpumer
1, x= 2,
3Ha4YeHUEe M3 MPOMEXyTKa [L; 3) paBHa:

Bapuanmer omsemos: 1) 0,3; 2) 0,7; 3) 0,5.

39. Crpenok mpou3BOAUT 6 BBICTPEJIOB MO MHIIEHU. ECIM BEpOATHOCTH
HETOMAalaHus B MHIIEHb B KaXaAoM ciydae coctapnger 30 %, TO BEpOATHOCTh
TOTO, YTO OH TOMNAaJIET B MUIIIEHhL MEHEE TPEX pa3, paBHA:

Bapuanmur omeemos: 1) 0,3; 2) 0,07; 3) 0,7.

40. Eciu Opak npu MOpou3BOACTBE NpoAyKuuu coctasisier 1,5 %, To
HaWBEPOsITHEHIIIEE YMCIIO OpaKOBAHHBIX U3NeNuii B maptuu u3 30 mTyK paBHO:

Bapuanmol omeemos: 1) 0; 2) 7; 3) 1.

6.1.2. IlpoMexxyTOUHON aTTecTANMHU

IIpuMepHBbIii NepeYeHb BONPOCOB, BBIHOCMMBIX HA IK3aMeH
2 cemecTp

. [lonsiTe maTpubl. Buasl matpuil.
. Jluneltnpie onepanuu Haa MarpuiaMu. Onepanusi TpaHCIIOHUPOBAHMUS.
. [TpousBenenume matpuil.
. DIIeMeHTapHBIC MPeoOPa30BaHUs CTPOK (CTOJIOIIOB) MATPHIIBI.
. Beruncnenue onpenenureneit 2-ro v 3-ro MopsiiKoB.
. CBolicTBa onpeaenuTenei.
. MuHop#I 1 anrebpandeckue TOTOTHEHHSI.

8. PaznoxkeHue onpenenuTens MO 3JIEMEHTAM MPOU3BOJIBHON CTPOKU WIIU
cronoua.

9. llonsATHE CHCTEMBI TMHEHHBIX YPAaBHCHUH.

10. Pemenne cucreM JTMHEHHBIX YPaBHEHUN ¢ ToMoIsio hopmyn Kpamepa.

NN N Bk WN



11
12
13
14
15
16

. Pemienne cucrem nuHenHbIX ypaBHeHuil Meronom ["aycca.

. BEKTOpbI: OCHOBHBIE TTOHATHUS U BU/IBIL.

. JIuneiinple onepanuu HajJ BEKTOpaMHU.

. CKaJIpHOE TPOU3BEACHUE BEKTOPOB U €r0 CBOMCTBA.

. BektopHOE€ npoun3BeieHrne BEKTOPOB U €r0 CBOMCTBA.

. BekTopHO€ npou3BeeHrne BEKTOPOB, 3aaHHBIX KOOpIMHATAMU. YCIIOBHUE

KOJNIMHCAPHOCTHU BEKTOPOB, 3aJaHHBIX KOOPpANHATAMM.

17
18
YcnoBue

19.

BBIUKCIIE
20
21
22
23
24
25

26.

. CMelIaHHOE TPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA.
. CMeliaHHO€ TIPOU3BENECHUE BEKTOPOB, 33JaHHBIX KOOPAWHATAMH.
KOMILJIAaHAPHOCTU BEKTOPOB, 33JJaHHBIX KOOPANHATAMM.
[IpumeHeHre BEKTOPHOIO H  CMELIAHHOTO MPOU3BEACHUM IS
HUS IUTOM[aAe U 00BEMOB.
. OCHOBHBIE BU/Ibl YPABHECHUN MPSAMOM Ha IMJIOCKOCTH.
. B3aumMHO€ pacnoyioxkeHne NpsiMbIX Ha MJIOCKOCTH.
. [Ipsimast Ha mmockocTu. PaccTosiHue OT TOYKHU 10 MPSIMO.
. [ImockocTh. OCHOBHBIE THUIIBI YPABHEHHUH NIJIOCKOCTH.
. O61iee ypaBHEHHUE MIIOCKOCTH.
. B3anmHO€ pacnosioxkeHne mioCcKoCTeu.
YactHble chydyan OOHIEro ypaBHEHUS IUIOCKOCTH  (HEMOJIHbIE

ypaBHEHUS).

217.
28.
29.
30.
31.
32,
33.
34.
35.
36.
37.

YHUCCII.

38.
39.
40.
41.
42.

43

[Ipsimas B nmpocTpancTBe. KanoHnueckoe ypaBHEHUE MPSAMOM.
PaccrostHue oT TOYKM 10 NpsAMOK B IPOCTPAHCTBE.
B3auMHoOe pacronokeHue npsMon U IJIOCKOCTH.
Knaccudukanus KpuBbIX BTOPOro MOPSIKA.
VYpaBHEHHE U TapaMeTPhI AJIJIUIICA.
VYpaBHeHUE U TapaMeTPbl TUNEPOOIIBI.
VYpaBHeHHE U TapaMeTpPhI apadobl.
[ToBepxHOCTH BTOPOTr0 NOPSAIKA.
KommnekcHpie uncna. @opMbl NpeACTaBICHUS KOMILUIEKCHOTO YHCIIA.
Onepanuu HaJl KOMIJIEKCHBIMU YHCIIAMU.
Pemenne anreOpanuecKkux ypaBHEHHNW Ha MHOXKECTBE KOMILIEKCHBIX

[Tonsitne pynkiuu onHou mepeMeHHou. ['paduku GyHKIUH.

[Monarue pyHKIIMY HECKOTBKUX IEPEMEHHBIX.

Omnpenenenue npeaena GyHKIIUY.

HenpepsiBHOCTH (pyHKITHH.

AcuMOTOTHI PYHKIIMH OTHOM MEPEMEHHOI.

. Onpenenenne npou3BoAHON. ['eomeTpuueckuit U (pusMueckuil CMbICHT

MIPOU3BOJHOM.

44

. IlpousBogHas QyHKUMH OAHOW mepeMeHHOM. Tabnuia mpOU3BOTHBIX

OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

45
46
47
48

. [IpaBuna nudpepeHurpoBanus.

. [Ipou3BoaHas cnokHOU (QyHKIUU.

. [Ipasuiio Jlonurass.

. UccnenoBanue ¢pyHKIUMN U TOCTpOECHUE rpaduKOB.



49. Tonstre nudpepernrana GyHKIMA OTHON TTEPEMEHHOM.

50. [Ipou3BoAHBIEC BHICIIMX MOPSIKOB.

51. Muddepennmansl BEICIIUX TOPSIKOB.

52. YactHble TPOU3BOHbIE (YHKIIMU HECKOIbKUX MEPEMEHHBIX.

53. DKcTpeMyMBbl (PYHKITUH OHOU MePEeMEHHOM.

54. DxcTpeMyMbl (PYHKITUUA HECKOJILKUX TIEPEMEHHBIX.

55. IlepBooOpa3zHass W  HeompeneleHHbIM  uHTerpain.  Tabmuia
HEONPE/IeICHHBIX UHTETPaJIOB.

56. BrpluncieHne HEONPEAEIEHHOTO HMHTErpajga METOAOM  3aMEHbI
IIEPEMEHHOM.

57. BblunciieHre HEOMNpPENeICHHOr0 MHTErpaja METOJOM HHTETPUPOBAHUS
0 YaCTSIM.

58. [TlomsTue ompenesicHHOro WHTerpajga. [eoMeTpuYecKUid  CMBICTT
OIpPEIEIIEHHOTO UHTETpaJa.

59. ®opmyna Herorona-JIeibHuIa.

60. YUncmoBblie psiabl. [Ipu3HAKK CXOIUMOCTH.

61. ®ynkuuoHansHble paabl. Haxoxkaenne o61acTu CXOIUMOCTH.

62. Paznoxxenne GyHKIUN B CTETICHHBIC PSIbI.

IIpuMepHBbIi IepeYeHb BONPOCOB, BBIHOCHMBIX HA IK3aMeH
4 cemecTp

1. OcHoBHBIE TIOHATUS Teopuu auddepeHInaIbHbIX ypaBHEeHHH. 3amada
Komm.

2. OcCHOBHBIE METONBl peEIICHHUS OOBIKHOBEHHBIX Au(QepeHIuaIbHbIX
YpaBHEHUM.

3. OOmee pemeHue JTUHEWHBIX OMHOPOAHBIX AU QepeHInaIbHbIX
YpaBHEHUM BTOPOTO MOPAJIKA C TOCTOSTHHBIMU K03 UITMEHTaMU.

4.  Crpyktypa  oOmero  pemieHus  JUHEHHOro  HEOJHOPOJHOIO
nuddepeHImanT,HOro ypaBHEHUs BTOPOTO MOPSIIKA.

5. Metonpl penieHus JTUHEHHBIX HEOAHOPOAHBIX AU depeHInaIbHbIX
YpPaBHEHU BTOPOrO MOPAAKA.

6. Pemenue OOBIKHOBEHHBIX JU(QEpeHIINANIBHBIX YpPaBHEHHH BBICIIUX
MIOPSIIKOB.

7. Teopernueckue OCHOBBI pelieHUs cucreM auddepeHInaibHbIX
YpaBHEHUH.

8. Meronpl pemieHust cucrem nuddepeHinaibHbIX YpaBHEHUH.

9. OcHOBHBIE TOHATUS KOMOWHATOpUKHU. Pa3mereHus, MepecTaHOBKU U
COYCTAHMS.

10. TIpuembl perieHrss KOMOMHATOPHBIX 3a]1a4.

11. OCHOBHBIE MOHSITHUSI TEOPUH BEPOATHOCTEH.

12. TlonsiTne u knaccuuKamms CIIy9aitHbIX COOBITHH.

13. Tlonxompl K ONpeneNeHUI0 BEPOSITHOCTH CITydaliHOTO COOBITHSI.



14,

Knaccuueckoe ompeneneHue BEpPOATHOCTH CIy4ailHOrO COOBITHS.

CBoiicTBa BEpOSTHOCTH.

15. Oneparuu HaJ COOBITUSIMU.

16. Teopema ci0XkeHUS BEPOATHOCTEM.

17. Teopema yMHOXEHUS BEPOATHOCTEN.

18. d®opmyna moaHOM BEPOSTHOCTH.

19. BepositHocTu runote3. @opmynsl baiieca.

20. Cxema u popmyna bepuymiu.

21. JlokanbHas U MHTErpanbHas Teopemsbl Jlamiaca.

22. llonsiTue cnydaitHOM BenTUYMHBL. BUbI CllyyaiiHBIX BEJTUYUH.

23. TlonsATre 3aKOHA pacIpenesieHus] CIydaiHOW BEJIMYMHBI U CIOCOOBI €ro
3aJJaHuUs.

24. OyHKIHS ¥ TIJIOTHOCTH PacTpeeSieHUs] BEPOSITHOCTEH.

25. JluckpeTHbIe ClydaliHbIe BEJIMYUHBI U 3aKOHBI UX PACIIpEIeiICHHUS.

26. YucnoBble XapaKTePUCTUKU TUCKPETHBIX CITydailHbIX BEJIMYHH.

27. HempepbIBHBIC CITydaliHBIC BEJIMYUHBI U 3aKOHBI X PACTIPEACIICHUS.

28. YncnoBbie XapaKTEPUCTUKHU HEMPEPHIBHBIX CIyYailHBIX BEJIMYHH.

29. buHoMHaNbHOE pacTpeeICHHE.

30. Pacnipenenenue Ilyaccona.

31. PaBHOMEpHOE pacnpe/ieneHue.

32. [lokazarenbHoe pacnpenenenue. OyHKIUS HaISKHOCTH.

33. HopmanbHOE pacmpenencHue.

34. OcHOBHBIE  TIOHSTHS  MareMaTHYEeCKOM  CTAaTUCTUKU.  Psabl
pacrpeeneHus.

35. CratucTuyeckue OLIeHKU MapaMeTpoB pacrpeneaeHus. Buasl oneHok.

36. ToueuHble OLIEHKN YUCIOBBIX XapaKTEPUCTUK pacIpeielICHHUS.

37. IaTepBaJIbHbIC OIEHKU U JOBEPUTEIbHBIC HHTEPBAJIBI.

38. [loHsiTHE O CTAaTUCTUYECKON U KOPPEJIALIMOHHOU CBSI3H.

39. KoadduimeHT koppensiiiii 1 ero CBONCTBA.

40. TTapHas nuHEHAs perpeccusl.

41. CratucThyecKue runore3sl. Buasl rumores.

42. OCHOBHBIE ATalbl IPOBEPKHU CTATUCTUYECKOMN THIOTE3bI.

43. IIpoBepka rUMoTe3 0 YUCIOBBIX 3HAUCHUIX MTAPAMETPOB PACIIP €CTCHHUS.

44, CtaTUCTUYECKHE KPUTEPUU COTIIacHsI.

45. TlpoBepka THMHOTE3bI O 3aKOHE pacHpeAeiIeHUH TeHepaJbHOU
COBOKYIHOCTH.

6.2. llIkana oueHMBAHHUS Pe3yJIbTATOB NMPOMEKYTOYHOH ATTeCTALUM W
KPUTEPUHU BBICTABJICHHUS OLEHOK

IIpomexyTouHasi aTTecTanms: IK3aMeH

dopma
KOHTPOJIsA

TTokaszaTenu Kpurepun BbICTaBIICHUSI OLIEHOK [IIkana oreHUBaHU
OLICHUBAHUS

IMPAaBHUJIBHOCTDL | JaH Hp&BHJ’IBHBIfI, MOJIHBIA OTBET Ha OTJIMYHO




9K3aMCH H IIOJIHOTa ITOCTaBJICHHBIN BOIIpOC, IIOKa3aHa
OTBCTA COBOKYITHOCTb OCO3HAaHHBIX 3HAaHUU II0
JAUCHUIUINHE, OOKAa3aTCJIbHO PACKPBITHI
OCHOBHBIC ITOJIOKCHHA BOIIPOCOB; MOT'YyT
OBITh JOIMYHICHBI HCAO0YCTHI,
HCITPABJICHHBIC CaMOCTOATEIBHO B
IMPpOoNHecce OTBETA

TaH MpaBUIbHBIN, HEJOCTATOYHO XOPOIIIO
MOJTHBIA OTBET Ha  TOCTaBJICHHBIN
BOIIPOC, IMOKA3aHO YMEHHE BBIICIUTH
CYHIECTBEHHbIE U  HECYUIECTBEHHBIE
MPU3HAKH, MIPUYHUHHO-CJIECTBEHHBIE
CBSI3MU; MOTYT OBITh JOMYILEHbI
HEJI0YEThI, UCIIPABIICHHBIE C IOMOILBIO
MpernoaaBaTesist

JaH HCJOCTAaTOYHO HpaBI/IJII)HHﬁ n YAOBJICTBOPUTCIILHO
IIOJIHBIN OTBCT, JIOT'HMKa n
noCIaca0BaTCIIbHOCTD U3JIOKCHHUA HMCIOT
HapyluiCHusi;, B OTBCTC OTCYTCTBYIOT

BBIBO/IBI
OTBET MpeACTABISIET co001ii | HeyIOBIETBOPUTEIILHO
pa3pO3HEHHBIE 3HAHUS c
CYIIECTBEHHBIMU OLMOKaMu o
BOIIPOCY; MIPUCYTCTBYIOT
(dbparMeHTapHOCTb, HEJIOTUYHOCTD
W3JI0KECHHUS; JOTIOJTHUTEIbHBIE u

YTOYHSAIOIIUE BOMNPOCHI HE MPHUBOAAT K
KOPPEKIMH OTBETA Ha BOIIPOC

7. PecypcHoe o0ecriedyeHue THCHMILTHUHBI

7.1. JInueH3uOHHOE U CBOOOIHO paclpocTPaHsieMoe MPOrpaMMHOe
odecrmeyenue

[lepedens MUIIEH3MOHHOTO W CBOOOMTHO PACIPOCTPAHSIEMOTO MPOTPAMMHOTO
o0ecreveHMs, B TOM YHCJIC OTEYECTBEHHOTO TTPOU3BOJICTBA

1. MoitO¢uc O6pazoanue [[10-41B-124] - TlomHbli KOMIUICKT
PENaKTOPOB TEKCTOBBIX JIOKYMEHTOB M DJJIGKTPOHHBIX TaONMMI[, a TaKke
UHCTPYMEHTapuil uis paboTel ¢ rpadudeckuMu mpe3eHTanusamMu [CBoOOIHO
pacnpoctpansieMoe. Homep B EnumHOM peecTpe pOCCHHCKHX Iporpamm Jjis
SJICKTPOHHBIX BBIYUCITUTEIBHBIX MAIIUH U 0a3 JaHHbBIX - 4557]

2. Astra Linux Common Edition pemm3 Open [[10-25B-603] -
OmneparnmonHas cucreMa oOmero HasHadeHus "Astra Linux Common Edition"
[Kommepueckast (Full Package Product). Homep B Equnom peectpe poccuiickux
POTpamMM ISl JICKTPOHHBIX BBRIYACIUTEIBHBIX MAIIWH ¥ 0a3 JaHHBIX - 4433]

7.2. llpopeccuoHanbHbIe 6A3bI JAHHBIX U HH(OPMAIIMOHHbIE
CIIpaBOYHbIE CUCTEMbI




1. ®enepampubiii mopran «Poccuiickoe oOpa3oBanue» http://www.edu.ru/
(cBOOOAHBIN TOCTYM).

2. Nndopmarmionnas cucrema «EauHOE OKHO J0CTyma K 00pa3oBaTeIbHBIM
pecypcam» [DnekTpoHHbI pecypc]. — Pexkmm mocrtyma: http://window.edu.ru/
JOCTYII TOJBKO MOCIIC CAMOCTOSITEIBHOM PErHCTPALIUH.

3. Hayunas osnekrponnas OuOmuoreka «cLIBRARY.RU» [OnexkTponHbIi
pecypc]. — Pexum npocryma: https://www.elibrary.ru/ moctym TonmbKO mOCHE
CaMOCTOSITEIbHOM PErUCTPAITHH.

4.  DnektpoHHas  OuOnmoreka  yHuBepcutTeTa  http://elib.igps.ru/
(aBTOpU30BAHHBIN TOCTYII).

5. DnektpoHHo-OubmuoreuHas  cuctema «9bBC  IPR BOOKS»
http://www.iprbookshop.ru/ (aBropr3oBaHHBIH JTOCTYII).

7.3. Jlureparypa

OcHoBHas JuTEepaTypa:

1. Beicmas maremaruka. Kypc neknmii ¢ mpuMepamu U 3amadamu [ Tekcr]:
yueOHoe nocobue. YU.1 / B.B. 3a0opckuii [u np.], 2015. - 200 c. Pexum nocryna:
http://elib.igps.ru/?47 &type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-
9d196d048d30

2. Briciras maremaruka. Kypc nekmuit ¢ mpumepamu u 3agadamu [ Tekct]:
yuebHoe nmocodbue. U.2 / B.B. 3a6opckuit [u ap.], 2016. - 192 c¢. Pexxum gocryma:
http://elib.igps.ru/?64 &type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-
41da3c97aalc&remote=false

3. Breicmras wmaremarmka: IPAKTHKYM 10 BBINOJHEHHIO PacYETHO-
rpaduueckux padbot: yuedbHoe mocodue: [rpud MUC] Tpodumen E.H. [u np.]
NznarensctBo: Cankr-IlerepOyprcekuii yausepcuter I'TIC MUC Poccuu, Cankr-
[lerepOypr, 2022. — 448 c. Pexxum nocryna:
http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-
97cf51ae0769&remote=false

JlonoJIHUTeJIbHAS JIUTEepaTypa:

1. Kamuauna, Enena CepreesHa. COOpHUK 3aJ1a4 110 BBICIIICH MaTeMaTHKeE
[Texct]: yue6HOe mocobme. Y. 1 / E.C. Kanununa, T.A. Cenemenena, C.b.
XwutoB; pea. IO. H. UYmwxkwuxos, 2015. - 108 c. Pexum nocrymna:
http://elib.igps.ru/?41 &type=card&cid=ALSFR-f687ff41-8b10-4703-89¢ed-
60e0164da236

2. Tpopumen, E. H. Crarucruueckue meronbl oOpabOTKM U aHalu3a
unpopmanuu B MS Excel [Tekct]: yueOHoe mnocobue. Y. 1. Metonas
ONMMCATEJIbHON CTaTUCTUKKW M MPOBEpPKH cTatuctuyeckux rumnore3 / E. H.
Tpodumen, B. A. Tpopumen, C. I1. Epemenko; pen. 3. H. Unmxkuxos, 2017. —
192 c. Pexum noctyma: http://elib.igps.ru/?120&type=card&cid=ALSFR-
b40f6686-4a20-4e82-a639-fc4a87d544d7 &remote=false

3. Tpodumen, E.H. Crarucruueckue MeToapl 0OpaOOTKM M aHalu3a
unpopmaniun B MS Excel [Tekct]: ydeOHOe mocoOue I KYpCaHTOB,



http://www.edu.ru/
http://window.edu.ru/
https://www.elibrary.ru/
http://elib.igps.ru/
http://www.iprbookshop.ru/
http://elib.igps.ru/?47&type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-9d196d048d30
http://elib.igps.ru/?47&type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-9d196d048d30
http://elib.igps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-41da3c97aa1c&remote=false
http://elib.igps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-41da3c97aa1c&remote=false
http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-97cf51ae0769&remote=false
http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-97cf51ae0769&remote=false
http://elib.igps.ru/?41&type=card&cid=ALSFR-f687ff41-8b10-4703-89ed-60e0164da236
http://elib.igps.ru/?41&type=card&cid=ALSFR-f687ff41-8b10-4703-89ed-60e0164da236
http://elib.igps.ru/?120&type=card&cid=ALSFR-b40f6686-4a20-4e82-a639-fc4a87d544d7&remote=false
http://elib.igps.ru/?120&type=card&cid=ALSFR-b40f6686-4a20-4e82-a639-fc4a87d544d7&remote=false

CTyA€HTOB, MAarucTpoB, aJbIOHKTOB yHUBepcutTera. Y. 2. JlucrnepCUOHHBIN
aHaiu3. Meroasl M3y4deHusi B3auMOCBsA3edl M auHamuku mpoueccoB / E. H.
Tpodumen, B. A. Tpopumen; pen. 3. H. Umwxkukos, 2018. - 116 c. Pexxum
nocryma: http://elib.igps.ru/?40&type=card&cid=ALSFR-ce4f6222-c02a-412a-
b4ff-5c50c3cd3fcl&remote=false

4. Hcnonp3oBanue mnakera «MATHEMATICA» npu wu3ydeHuu
MareMaTthudeckux auciuiimH [Tekcr]: ydebHoe mocobme: I['enk A.B.
N3narensctBo: Cankt-IlerepOyprekuii  yausepcuter [TIC MUC Poccun,
Cankrt-IletepOypr, 2022 — 88 ¢. Pexxum nocrymna:
http://elib.igps.ru/?7 &type=card&cid=ALSFR-06077559-4dd8-484f-89f5-
1c356f4a36f5&remote=false

7.4. MarepuajibHO-TeXHUYECKOe o0ecrneueHmne

Jns mpoBeneHus W oOecreyeHUs 3aHATUN HCIONB3YIOTCS TOMEIIEHUS,
KOTOpbIE€ TMPEJACTABIAIOT COOOW ydeOHbIe aynIMTOPUU JUIsl MPOBEACHHS Y4eOHBIX
3aHSATUN, TPEAYCMOTPEHHBIX  MPOrpaMMON  CHEHHAINTETa, OCHAIIEHHBIC
00OpY/IOBaHHEM U TEXHUYECKUMHU CpPEACTBaMHM OOyUYEHHMS: aBTOMATHU3MPOBAHHOE
pabodee MeCTO MpenojaBaTeNs, MapKepHas MOCKa, MYIbTHMEAUHHBIA MPOEKTOP,
MOCaI0YHbIE MECTa 00Y4arOLTUXCS.

Jlnst mpoBeneHusT MPAKTUYECKUX 3aHATHH MCHOJIb3yeTcs JiabopaTopus
BBIUHCIIUTEIbHON TEXHUKHU.

[Tomemenuss 11s1 caMOCTOSTENbHOW pPabOThl OOY4YaIOIIMXCS OCHAILEHBI
KOMITHIOTEPHON TEXHUKOH C BO3MOXKHOCTHIO MOJKJIIOUCHHS K ceTu «VHTepHET» H
o0ecreuyeHreM JOCTyna K 3JIEeKTPOHHON MH(OpMaMOHHO-00pa3oBaTeIbHON cpee
YHUBEPCUTETA.

ABTOpBI. KaHIWUJAT TMEJaroru4eckux Hayk, noueHt Tpodumen E.H.;
KaHIUJaT MeAarorndyeckux Hayk, goueHt Cenemenena T.A.
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