[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: T'opbyH m&pﬂe p _
[arta nognucanus: 27.08.2024 15:56:48
YHUKanbHbI MPOrpaMMHbIA KIKOY:
286e49ee1471d400cc1f45539d51ed7bbf0e9cc7

: ankT-IleTepOyprckuii ynusepcurer I'lIC MYC Poccum»
,U,Oﬂ)KHOCTb. 3aMeCTiTesTb HavyabHMKa YHUBEPCUTETA MO YYEGHOU™D

oTe

PABOYASA ITPOT'PAMMA JTUCHUAIIVINHBI

Briciiag Mmaremaruka

CneumnajureT M0 HANPABJIEHUIO MOATOTOBKHU
20.05.01 IHo:xkapuasi 6€30MaCHOCTH
Crnenunamm3anus «IloxapHasi 6e30aCHOCTb IOCYIaApCTBA)

Cankr-IlerepOypr



1. leau u 3agaun JUCHUILJINHBI

Leab ocBOCHUS AUCHUIIIUHBI:

OBJIaJIEHUE METOJaMU MAaTeMaTHu4eCKOro MO3HAHUS U METOJO0JIOTUENH PabOTHI C
MaTeMaTHYEeCKUMU OObEKTaMU B KOHTEKCTE WX MPUMEHEHUs I pelleHus
1po(heCcCHOHAIIBHO-OPUEHTHPOBAHHBIX 33/1ad B 00JIACTH MOKApHOU O€30MaCHOCTH.

[TepeueHb KoMIeTeHUUH, GOPMHUPYEMBIX B MPOLIECCE U3YUCHUS TUCIUILINHBI

Komnerenuuu Conep:xkanue
YK-1 CrocoOeH OCyIIECTBIATh KPUTHUSCKUH aHATN3 MPOOJEMHBIX CUTYyaIuil Ha
OCHOBE CUCTEMHOTO IIOJX0/1a, BbIpadaThIBaTh CTPATETHUIO AEHCTBUIM
OIIK-3 CrocobeH pemarh MpHUKIAIHBIE 3aladd B 00jacTu obOecrnedeHus
MOXKapHOM 0€30MaCHOCTH, OXPaHbl OKPYXKAIOIIEH CPEIbl U SKOJIOTHUECKON
0€301MacCHOCTH, UCTIOIB3YsI TEOPHUIO U METOABI (DYHIAMEHTAIBHBIX HAYK

3agaun IMCHMIJIMHBI:

- (opMHupoBaHME HaBBIKOB, CBSI3aHHBIX CO CIIOCOOHOCTBIO TMPHUMEHEHHUS
CUCTEMHOr0 TOJXOJa JJIS PELICHUs] MOCTABJICHHBIX 3aJad B 00JIACTH MOKapHOU
0e30macHOCTH;

- OBJIQJICHHE MeETOoJaMU T[OMCKA, KPUTHYECKOrO0 aHajgu3a U CHHTE3a
uHpopMaMu i1 pelIeHUsT TOCTaBJIEHHBIX 3ajad B 00JacTH MOKapHOU
0€30IMacCHOCTH;

- (opMupoBaHME yMEHHUN, CBS3aHHBIX CO CIIOCOOHOCTBIO TMPUMEHEHHUS
(GyHIaMEHTAIbHBIX MTOHATUM, METOJIOB, (POPMYIT U TEOPEM BBICIIEH MAaTEMATUKHU MPU
pELICHUH TUIIOBBIX 33/1a4 B 00J1aCTU MPOPECCUOHAIBHOM JESITEIbHOCTH.

2. [lepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHU s T CUMILIUHBI,
COOTHECEHHBIX C INIAHUPYEeMbIMHU Pe3yJIbTATaAMH 0CBOCHUS 00pa3oBaTeIbHOI
NporpaMMbl

[Inanupyemsble pe3ynbTarbl 00yUeHUs 1Mo
HNuaaukaropsl 1OCTUKEHUS KOMIIETEHIIMU

JUCLUIUIMHE
Tun 3apa4yu npodeccnoHaNbHOI /1esiTeTbHOCTH: OPraHU3allMOHHO-YIIPaBJIeHYeCKH i
Bnanenue npunuunamu c6opa, ordbopa u 3Haer
00001eHnsT HHPOPMALIUU, METOAUKHI OCHOBHBIE MOHSTHUS BBICILIEH MaTeMaTHUKH,
CUCTEMHOTO IOIX0/1a JUIs PEILIECHUS METO/bl MaTEMaTHYECKOIO aHAJIN3a U OCHOBBI
npodeccuOHaNbHBIX 3a/1au. CHUCTEMHOT'0 TIOAX0/A JUIsl peIIeHuUs
YK-1.1 MOCTaBJICHHBIX 3a/1a4 B 00JIaCTH OXKAPHOH
0€30IaCHOCTH.
YMmeer

IIPUMEHATH CUCTEMHBIN IIOAXOJ B IIpoOLIECCe
peneHus MpoeCCHOHANBHBIX 3a/1a4 C
HCIIOJIb30BAaHUEM METOJOB MaTEMAaTU4YeCKOrO
aHaJIM3a, AaHAJIMTUYECKOM T'€OMETPHUH, JTUHEHHOMN
anreOpbl, TEOpUH (PYHKIUN KOMILIEKCHOTO
nepeMeHHoro, MM depeHnnanbHbIX YpaBHEHUH,
TEOPUU BEPOSTHOCTEN U MaTeMaTH4eCKOU
CTaTUCTUKH.




CriocoGHOCTh aHATM3UPOBATH U
CHCTEMaTU3UPOBATh Pa3HOPOIHBIC JaHHBIE,
OIIEHUBATh YPPEKTUBHOCTH MPOLIETYP
aHayM3a MpoOJIeM M MIPUHSATHS PEIICHUH B
npodeccuoHaNbHON IeATeTHbHOCTH.
YK-1.2

3Haer

MCTOAbI aHAJIM3a Pa3HOPOAHBIX JaHHBIX.

VYmeer

OCYILECTBIIATH OLEHKY 3(PPEKTUBHOCTH
IIpOLEAYp aHaIu3a NpoOIeM U MPUHSITUS
peleHuii B IpoQecCHOHAIbHON AeSTEIbHOCTH.

BJ'IaI[eHI/IC HaBbIKaMHW HAY4YHOI'O ITOMCKa U
MIPAKTUYECKOM paboThl ¢ MHPOPMAITIOHHBIMU
HCTOYHUKAMU, MCTOJAAMH IMTPHUHATHA
peLieHui.

VK-1.3

3Haer

TCXHOJIOI'MIO pa6OTBI C I/IH(I)OpMaI_II/IOHHBIMI/I
NCTOYHHUKaAMMU.

Ymeer

IIPOBOJIUTH MOUCK HAYYHOU MH(OpMAIIIH.

3HaHUE OCHOB BBICIICH MaTeMaTUKH, (PU3HUKH,
XUMHH, JICKTPOTEXHUKH, BEIYHCIUTEIILHOM
TEXHUKH U TTPOTPaMMHUPOBAHUS.
OIIK-3.1

3Haer

OCHOBBI MareMaTH4YECKOro aHaJIN3a,
AQHAJIUTUYECKOW T€OMETPUH, IMHENHOW anreopsl,
TeOpHH (PYHKLIUN KOMIIEKCHOTO MEPEMEHHOT0,
Qg QepeHInaIbHbIX ypaBHEHUN, TEOPUT
BEPOSITHOCTEN U MaTeMaTH4€CKOM CTaTUCTHKH.

VYmeer

pelaTh TUIIOBBIE 3a/1a4d MaTEMaTH4€CKOTO
aHaJIM3a, AaHAJIMTUYECKON T€OMETPHUH, TUHEHHOMN
anreOpbl, TeOpUH (PYHKIUN KOMIIEKCHOTO
NepEeMEHHOT0, MU depeHIINaIbHBIX YPaBHEHU,
TEOpUU BEPOSTHOCTEN U MaTeMaTU4YECKON
CTaTUCTUKH.

YMeHue pemarb CTaHapTHhIE
npodecCOHaANIbHBIE 337a41 C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U (PyHIaMEHTaJIbHBIX

HayK, OOLEMHKEHEPHBIX 3HAHUI.
OIIK-3.2

3Haer

NPUIOKEHHUS] MAaTEMAaTHYCCKUX 3HAHUH B cepe
MIOYKapHOH 0€30MaCHOCTH.

YmMmeer

pemarh CTaHAapTHHIE MPOQPECCUOHATILHBIC
3a/1a4¥ ¢ MPUMEHEHHEM METO/IOB
MaTeMaTUIEeCKOT0O aHallN3a, aHAJTUTHICCKOM
reoOMeTpUH, TMHEHHON anreOpbl, TEOPUU
(GYHKIIMNA KOMIUIEKCHOTO TTEPEMEHHOTO,
muddepeHINanbHbIX YPaBHEHUH, TEOpUU
BEPOSITHOCTEN U MAaTEMaTUYECKOW CTaTUCTUKH.

3. MecTo nMCHUNJIMHBI B CTPYKTYpPe OCHOBHOM NpodecCHOHAIbHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbl

JlncuuruimHa OTHOCHUTCS

K 00s13aTeIbHON

qacTHu

npodeccuoHaIbHONM 00pa30BaTeIbHOM MPOTrpaMMBbl CIIEHUATUTETA 110 HANPABIECHUIO

noaroroBkn  20.05.01
0€30MaCHOCTh TOCYAapCTBaY.

[ToxxapHast ©G€30MaCHOCTS,

cricnuaian3anus

4. CTpyKTypa M coaepkaHue JUCUUIIIMHbBI
OO6mas TPyIOEMKOCTh JIUCHHUIUIMHBI COCTaBISET 9 3adeTHhIX eauHull, 324

gaca.

OCHOBHOM

«IToxapnas



1o cemecTpam u popmamM 00y4eHH S

JJIS 04HOi GopMBI 00yUeHus

4.1. PacnpenesieHue TPYI0eMKOCTH Y4eOHOM TUCHMILIMHBI 110 BHAAM padoT

TpynoeMKocTh
Bun yueOHo# paboTh se. e, 1 no2 ceMeCTgaM y
OOmass  TPyIOEMKOCTh  JTUCHUIUIMHBI  TIO 9 324 7 36 108 108
y4eOHOMY TIaHY
KonraktHas paboTa, B TOM 4HCIIE: 146 36 30 48 32
AyIMTOpHBIE 3aHATHSA 144 36 30 48 30
Jlekruu (JI) 54 16 10 18 10
[Tpaktuueckue 3anatus (113) 90 20 20 30 20
Jlaboparopusie pabotsl (JIP)
KoHcynpranum nepen 35Kk3aMeHOM 2 2
CamocrositeabHas padora (CPC) 142 36 6 60 40
B TOM 4YHCJIE:
KypcoBasi paboTta (IIPOEKT)
3a4eT ¢ OLIEHKOU +
IK3aMeH 36 36
JJIA 3209HOM (popMBbI 00yUeHH S
TpynoeMKocTh
Bun yue6HO# paboThl se. yac. 1o Ki/pcaM
OOmass TPYIOEMKOCTh  TUCIMIUIAHBI  T10 9 324 324
y4eOHOMY IIaHY
KonTakTHas paboTta, B TOM 4ucIe: 22 22
AynuTOpHbIE 3aHATHUS 20 20
Jlextmnm (JI) 6 6
[Tpaktuueckue 3ausarus (I113) 14 14
JlaGopatopusbie pabotsl (JIP)
KoHcynpranum nepen 3x3aMeHOM 2 2
CamocrosiTesabHas padora (CPC) 293 293
B TOM YHCJIC:
KypcoBas pabota (IIpOeKT)
3auer
JK3aMeH 9 9




4.2. TemaTuyeCcKuil IVIAaH, CTPYKTYPHUPOBAHHBINA M0 TeMaM (pa3iesiam) ¢
YKa3aHHeM OTBEJACHHOI'0 HA HUX KOJMYECTBA aKaAeMHYEeCKUX YaCOB U BU/10B

Y4eOHbIX 3aHATHI

NJ1s1 04HOM opMBI 00yUeHH s

Ne KosmmuecTBo 4acos mno
n/n BUJAaM 3aHATHI = 2
@ = z
=] ) ] = =
2 z 2 |3 S g
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1 2 3 4 5 6 7 9
1 cemecTp
1 Marpuiisl 1 onpeaenuTeny, 16 4 6 6
WX MPUIOKEHUS
2 | Bexropnas anreGpa 10 2 2 6
3 ONEeMEeHThI aHATUTHYECKOU 12 4 2 6
reoOMEeTpUU
4 Teopust npeneos u ee 10 ) 2 6
PUIOKEHUS
[IpousBonHbie U
5 nuddepeHmanb 24 4 8 12
Hroro 3a 1 cemectp b 16 20 36
2 cemecTp
6 | Kommiekcuble uncia 12 4 6 2
7 OCHOBHBIE TTOHSTHS 16 4 10 )
MHTETrPaJIbHOTO MCUMCIICHUS
3 Yucnosble u 8 ) 4 )
(bYHKIHOHATIbHBIE PSJIBI
Koncyabranus
3adeT ¢ OIIEHKOH
Hroro 3a 2 cemectp 36 10 20 6
3 cemecTp
Huddepennnanpaoie
9 |ypaBuenus (1Y) u ux 34 6 10 18
CHUCTEMBI
10 | Kombunaropuka 12 2 4 6
11 | Cnyuaiineie coObITHS 26 4 4 18
12 | Ciyuaiinbie BENMYUHBL 36 6 12 18
Hroro 3a 3 cemectp 108 18 30 60




4 cemecTp

13 OCHOBBI MareMaTu4yecKoi 24 4 ] 12
CTaTHCTUKH
14 | Koppersuoniio- 20 2 4 14
pPErpecCUOHHBIN aHaIN3
15 OcHOBBI TEOpUU } 2% 4 ] 14
CTaTHCTUYECCKUX PEIICHHMA
Koncyabranus 2
JK3aMeH 36 36
Hroro 3a 4 cemectp 108 10 20 36 40
HToro nmo nucuumjinge 324 54 90 36 142
JJIS 3204HOM (pOPMBI 00yUEeHM ST
Ne KoanuecTBo 4acoB mo o
n/n BUJIaM 3aHATHI = S =
2 = 2=
[=) Q) Q = o) =
2 = e = S|3z=s
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1 2 3 4 5 6 7 8 9
1 Marpuiisl 1 onpeAenTuTeNu, 2 5 20
WX MPUIOKEHUS
2 | Bekropnas anre6pa 20 20
3 DJeMEeHTHI aHATUTHYECKOM 20 20
TeOMETPUH
4 Teopust npenesios u ee 2 ) 20
MPUIIOKEHUS
5 [IpousBonnbie 1 2 > 20
nuddepeHnmab
6 OCHOBHBIC TTOHSATHS 2 5 20
HWHTETPAIbHOTO HCUUCIICHUS
7 | KomiuiekcHble guncia 18 18
8 Yucnossle n 20 20
(YHKIIMOHATIBLHBIC PSIIbI
Judbdepenunanbupie
9 |ypaBHenus (JIY) u ux 22 2 20
CUCTEMBbI
10 |Komb6unaropuka 18 18
11 | Cny4aiinbie coObITHSA 19 2 17
12 | Ciy4aiinbie BETMYNHBI 22 2 20
13 OcHOBBI MaTeMaTH4eCcKOi 2 ) 20

CTaTUCTUKHN




14 KoppenﬂuHOHH?- 2 ) 20
pPErpecCUOHHBIN aHau3

15 OcHOBBI TEOPUH } 2 ) 20
CTaTUCTUYECKUX PEIICHUN
Koncyabranus 2 2
JK3aMeH 9 9
HToro no nucuumninye 324 6 14 2 9 293

4.3. TemaTu4yecKuii NJIaH JJIA 00y4AIOIIMXCH:
04HOM (pOpMBbI 00yUYECHUHA

Paspnen 1. DiieMeHTHI JIMHEHHOMN aJre0pbl M AaHAJIMTHYECKON reOMeTpHH

Tema 1. MaTpuubl ¥ onpeaeJuTe I H, UX MPUI0KEHUS

Jleknusi. Marpuna. Buael marpun. Onepauuu Hag marpunamu. llonsitue
onpenenutens. CpoiictBa omnpenenuteneil. [loHsATHE  CUCTEMBI  JIMHEHMHBIX
anreOpanueckux  ypaBHeHud. Ilpobmema  pemieHuss  cucteM  JTUHEHHBIX
anreOpanueckux ypaBuenuit. Metox I'aycca. Meron Kpamepa.

IIpakTuyeckoe 3anaTHe. JlelicTBUs ¢ MarpulaMd UM BBIYUCIICHUE
ONPEICITUTENEH.

IIpakTuueckoe 3ansaTue. VccienoBanue cucteM JMHEHHBIX anreOpanyecKux
YPaBHEHHM.

CamocrositesibHasi padora. PemieHune cucteM JIHMHEMHBIX alredpanyecKux
YpPaBHEHUH  MarpuyHbIM  METOAOM.  BpinoigHeHue  pacyeTHoO-rpaduueckon
(KOHTPOJIBHO) pabOThI «DIEMEHTHI JIMHEHHOM anre0ph».

Pexomenayemas iureparypa:

ocHoBHas [ 1, 3];

nonojHuTenbHasd [1, 4].

Tema 2. BekTopHasi ajireopa

Jleknusi. BEeKTOpbl: OCHOBHBIE NMOHATHUS W BUJbL. JIMHEHHBIE ONEpaluv Ha
BekTOopamu. CKaJISIpHOE, BEKTOPHOE U CMEIIAaHHOE TPOU3BE/ICHUS] BEKTOPOB.

IIpakTuyeckoe 3ausitue. [IponsseneHus BEKTOPOB U UX PUMEHEHUE.

CamocrosiTesibHast padora. [lpuMeHeHHWe BEKTOPHOTO M CMEIIAHHOTO
MPOU3BEICHU JJISI BRIUUCIICHUS TUIOIIAIe U 0ObEMOB.

Pexomenayemasi iureparypa:

ocHoBHa# [ 1, 3];

JononHuTenbHas [ 1, 4].

Tema 3. JiieMeHTHI AHAJIUTHYECKO reOMeTPHH
Jlekums. Ilpsimas Ha TIOCKOCTHU: OCHOBHBIE BHUJBI YpPaBHEHUMN, B3aMMHOE
PACIOJIOKEHUE TMPSMBIX, PACCTOSHHME OT TOYKM J0 mpsMoi. [lmockocth: olriee
ypaBHEHHE, B3aWMHOE pacloliokeHue IulockocTed. IIpsiMmas B mpocTpaHCTBeE:
KaHOHMYECKOE YPAaBHEHUE, B3aUMHOE PACIIONIOKEHUE MPSAMBIX, PACCTOSIHUE OT TOYKH



a0 npsmou. KpuBeie BTOpOro mnopsaka. YpaBHEHHE W IApaMETPhbl JAJUIMIICA.
VYpaBHeHHE M TapaMeTpbl TUNepOobl. YpaBHEHHE M MapaMeTpbl MapadoIbl.
[ToBepXHOCTH BTOPOTO MOPSAIKA.

IIpakTnueckoe 3ansaTHe. [locTpoeHue KpHUBBIX M NOBEPXHOCTEH BTOPOIO
NOPAJIKA.

CamocrositesibHass padora. PemeHue 3a1ad 0 OpsIMBIX Ha IUIOCKOCTH U B
npoctpanctBe. Pazpaborka Tabmuubl «Knaccudukanuss KpUBBIX M MOBEPXHOCTEU
BTOpPOTO TMOpsiAKay. BblonHeHne pacueTHO-rpaduyeckoil (KOHTPOIbHOM) padoThI
«OJIEMEHTBI aHAJTUTUYECKOW TEOMETPUI.

Pexomenayemasi ureparypa:

ocHoBHas [ 1, 3];

JononHuTeNnbHas [ 1, 4].

Pa3nea 2. BBenenune B MareMaTH4ecKNid aHAJIN3

Tema 4. Teopusi npeaesioB U ee MPUIOKEHUS

Jlekums. ITonstus (yHKUMHA ONHOM M HECKOJIIBKUX MEpeMEHHbIX. [paduku
¢bynkuuit. [Ipenen GyHKUMM OMHON MEPEMEHHON M €€ HEeNMpPEepPbIBHOCTh. ACUMIITOTHI
(GYHKIMU OJJHOM MepEMEHHOM.

IIpakTHuyeckoe 3ansaTHe. [IpunoxxeHne TeOpun MpeAeNos.

CamocrosiTesibHast padora. Pa3zpaboTka cucTeMaTHU3MpYyOLEH TaOIHIbl
«OCHOBHBIE 3JIeMEHTapHble (QYHKIMH W ux rpaduxu». IlocTpoeHne 3cku30B
rpagukoB QyHKITHH.

Pexomenayemasi iureparypa:

ocHoBHas [ 1, 3];

nonojHutenbHas [1, 4].

Paznea 3. [IludpepenuuanbHoe ucuucjaeHne GyHKuui

Tema 5. IlpousBoansie u a1 depeHunanl

Jlekums. [lonstus mnpousBogHo u guddepeHunana QyHKIMH OJHOM
nepemMeHHoW. leomerpuueckuid u ¢usnmueckuid cmbicn npousBoaHou. IlpaBuina
nuddepenniupoBanus. [IpousBomnas cnoxHoi ¢yHknuu. IlpaBuno Jlomurans.
[IpousBonubie U nud@epeHIranbl BHICIINX TOPSAAKOB. YacTHbIE MPOU3BOIHBIE U
muddepennnansl. IKCTpeMyMbl QYHKIIUNA HECKOJIIBKUX MTEPEMEHHBIX.

IIpakTnyeckoe 3aHsTHe. BbruncieHne MpPOU3BOIHBIX W Au(hepeHIInaIoB
(bYHKITUH OJTHOM MTEepEMEHHOM.

IIpakTHyeckoe 3aHATHe. BplunciacHue MPOM3BOAHBIX M JauddepeHITNaIoB
(YHKIMI HECKOJIBKUX MEPEMEHHBIX.

IIpakTnuyeckoe 3ansitue. MccnenoBanne pyHKIMM € TOMOILIBIO POU3BOAHBIX.

CamocrositesibHass ~ paGora. MccnenoBaHue — (yHKIMI — HECKOJBKHUX
IIEPEMEHHBIX. bE3yClIOBHBIM M YCIOBHBIM DJKCTpEMyM. BbINOIIHEHME pacyeTHO-
rpadguyeckoit (KOHTPOJIbHOM) padboThl «/luddepennnanbHoe ucuucieHue GyHKIHN.

Pexomenayemas ureparypa:

ocHoBHas [1, 3];



JonoHuTeNbHas [ 1, 4].
Pasnen 4. JineMeHTHI BhIcHIeH ajredpbl

Tema 6. KomniekcHble Yncia

Jleknus. KomruiekcHble YMClia: OCHOBHBIC TOHSTHS, pPa3duyHble (POpPMBI
KOMILJIEKCHOTO yncia. Onepanuu HaJl KOMIIEKCHBIMUA YHUCIIAMU.

IIpakTHyeckoe 3anaTHE. /[€CTBUS HAJl KOMIUICKCHBIMU YHACJIAMH.

IIpakTHyeckoe 3anATHE. KOMIUIEKCHBIE YMCIA U UX IPUITOKECHHUS.

CamocrosiTesibHasi  padora. Pemenne  anreOpanueckux  ypaBHEHUH.
Brimonnenue pacuetHo-rpaduyeckoil  (KOHTposibHOW) pabotbl  «KomruiekcHbie
YUCTIay.

Pexomenayemasi iureparypa:

OCHOBHas [2, 3];

JOTIONTHUTENbHAS [2, 4].

Pasnen S. UHTerpanbHoe ucyucIeHue (PyHKIUMA

Tema 7. OcHOBHBIE IOHATHS HHTETPAJIbHOI0 UCYUCIEHUS

Jlekums. [lepBooOpa3Has v HeolnpeaeIeHHbIN UHTErpall: OCHOBHBIE TIOHITHS U
cBoiicTBa. Tabnmuiia HEOMpeNeNeHHBIX MHTEerpajioB. MeToasl HHTErpPUPOBAHUS.
NHTerpupoBanue  3aMEHOM  MNEpeMEHHbIX. VHTErpupoBaHHE IO  YaCTSIM.
OnpeneneHHpli uHTErpan. MeTonbl BBIYUCIEHUS OIPEACIEHHBIX HHTErPAJIOB.
®opmyna Heiorona-Jleitoauma. HecoOcTBeHHBIN HHTErpall.

IIpakTu4eckoe 3ausiTue. BerunciaeHne HEONPEAEIECHHBIX HHTETPAJIOB.

IIpakTuyeckoe 3ausiTue. Beruncienre onpeieIeHHbIX UHTETPaJIoB.

IIpakTnyeckoe 3ansiTue. PacyeT onpeneieHHbIX HHTETPAJIOB.

CamocrositesibHass  padora. IIpumeHeHMe METONOB  MHTETPUPOBAHUS
(ompenenieHHbIE W HEONpENEJEHHbIE WHTErpajbl). BbluucieHrne HeCOOCTBEHHBIX
UHTErpajioB. BeimonmHeHune  pacueTHo-rpaduueckodl  (KOHTpPOJIbHOM) — paOoThI
«MHTerpanbHOE UCUUCIICHUE (PYHKIIHID.

Pexomenayemas ureparypa:

ocHoBHas [1, 3];

nornojHuTenbHas [1, 4].

Pa3nea 6. Paabl

Tema 8. UncJioBbie 1 QyHKIMOHAJIbHBIE PAIBI

Jlekuusi. YucnoBble pSAIbl: OCHOBHBIE IOHATHUS, IPU3HAKK CXOAUMOCTH.
OYHKIMOHAJIBHBIE PSI/Ibl: OCHOBHBIE IMOHATHS, HAX0XKIEHUE 00JACTH CXOAUMOCTH.

IIpakTHyeckoe 3ausaTHe. [[puMEeHEHNE TEOPUU PSZIOB.

CamocrositesibHass  paGora. OOnacTb CXOAUMOCTH CTENEHHBIX PSAIOB.
Pazpaborka Tabmunpl «Pa3znoxkenue snemeHTapHbIX (yHKIUN B psan Teisopay.
Brinonnenue pacyeTHO-rpaduueckoi (KOHTPOJIbHOM) paboThl «Psby.

Pexomenayemasi iureparypa:



ocHoBHas [1-3];
nonojiHuTenbHas [1, 2, 4].

Pasznen 7. OcHoBbl Teopuu 1ud¢epeHunaJIbHbIX YPABHEHU T

Tema 9. Iudpepenuuanbubie ypaBHeHus (YY) u ux cucremMsl

Jlekuusi. OCHOBHBIE TOHATHS Teopun UG GEepPeHIINATBHBIX YPABHEHHIA.
3amaya Komm. OcHOBHBIE METONbI pelIeHUs OOBIKHOBEHHBIX AU(hepeHInaIbHbIX
ypaBHeHU#. JIuHeiHble oOmHOpOAHBIE Au(depeHInaibHble YpPaBHEHUS BTOPOTO
Mops/iIka C TMOCTOSHHBIMU Kod(dduimentamu. CTpyKkTypa OOIIEro peuieHus
JUHEHHOTO HEOAHOPOAHOTO Ju(depeHIINaIbHOTO YpPaBHEHUS BTOPOTO MOPSIIKA.
Jluneiinble HeogHOpoAHBbIE U depeHIalbHble ypaBHEHUS BTOPOTO MOpsIKa C
MOCTOSTHHBIMU KO3(PPUITMEHTAMH.

IIpakTnyeckoe 3aHsitue. Pemienne OOBIKHOBEHHBIX IH(DQepeHITNATEHBIX
YPaBHEHHMU NIEPBOTO MOPSIIKA.

IIpakTHYeckoe 3aHsITHE. Mertonpr perieHus OOBIKHOBEHHBIX
g depeHINaTbHBIX YPaBHEHUH BBICIINX TOPSIKOB.

IIpakTuyeckoe 3ansaTune. Pemenne cucteM qudPepeHmanbHbIX YpaBHEHUH.

IIpakTnuyeckoe 3ansiTue. Permenue oObIKHOBEHHBIX U PepeHInanbHbIX

YPaBHEHUM.

CamocrositesibHass padora. Pemenne 3amaun Komwm st 0OBIKHOBEHHBIX
muddepeHInanbHbIX  ypaBHEHUW  BTOpOro  mopsiaka. PerieHwe  JTUHEHWHBIX
HEOJTHOPOAHBIX MU epeHInanbHbIX YPAaBHEHUM BBICHIMX MOPSIKOB. BrimonHeHue
pacdyeTHO-rpaduueCcKOM (KOHTPOJILHOI) paboThI «OOBIKHOBEHHBIC
muddepeHnranbHbIe YPaBHEHUSD.

Pexomenayemasi iureparypa:

OCHOBHai [2, 3];

JIOTIOJTHUTENbHASA [2, 4].

Pasnen 8. Teopusi BeposiTHOCTEH

Tema 10. KomOnHaTopuka

Jlekumsa.  Drtanbl  pa3BUTUS ~ KOMOMHATOpUKUA.  (OCHOBHBIE  TIOHSTHS
koMmOuHatopuku. [lepecraHoBku, pa3MeleHuss u codeTaHus. [lpaBuia cymmbl u
npousBeaeHus. [Ipuemsl pemeHnss KOMOMHATOPHBIX 3a7ay.

IIpakTnuyeckoe 3ansitue. KomOnHaTOpHBIE 3371a41 U METOJIbI UX PEIICHUS.

CamocrosiTesibHAs padoTa. Pemenre KoMOMHATOPHBIX 3a7a4.

Pexomenayemasi iureparypa:

OCHOBHai [2, 3];

JIOTIOJTHUTENbHASA [2, 4].

Tema 11. Cayuaiinbie cOOBITHS
Jleknusi. OcHOBHbIE TIOHATHSL Teopuu BepositHocTe. Kraccudukamms
CitydalHbIX cOOBITHH. [10X0/BI K ONMpeeeH 0 BEPOSATHOCTU CIIYYaiHOTO COOBITHS.
Onepanuu HajJ cOOBITUAMH. Teopembl CIOKEHHS W YMHOXKEHUS BEPOSTHOCTEH.



®opmyna nonHoi BepositHocTu. Dopmyna baiieca. Cxema u dopmyna bepHymiu.
JlokanbHas u nHTErpanapHas TeopeMsl Jlarmaca.

IIpakTnyeckoe 3aHsiTHE. BoIUMCIIEHNE BEPOSTHOCTH CIIYYaHBIX COOBITHIA.

IIpakTHuyeckoe 3anaTHE. [I0BTOpEHNE UCTIBITAHUN.

CamocrositesibHast padora. [eomerpuyeckas BEpOATHOCTb. AKCHOMAaTHKA
TEOPUH BEPOATHOCTEN. BrinonHeHne pacueTHO-rpaduyeckoil (KOHTPOJIbHOM) paboThI
«Crny4daitHbie COOBITHS.

Pexomenayemasi iureparypa:

OCHOBHas [2, 3];

JIOTIOJIHUTENbHAS [2, 4].

Tema 12. Ciry4aiiHble BeJTMUMHBI

Jlekuust. [loHsaTue ciaydailHOM BelW4YMHBI. Buabl citydaiiHbIX BeJlWYMH. Psp
pacnpenesieHusl CIIydanHOM Benu4uHbl. (DYHKUIHS M IUIOTHOCTh pacHpeneiieHUs
BEpOSITHOCTEW. UHMCIOBBIE XapaKTEPUCTUKU JUCKPETHBIX CIyYalHBIX BEJIUYMH.
UucioBble XapaKTEepPUCTUKU HEMPEPBIBHBIX CIy4YalHbIX BeIWYMH. buHOMHanbHOE
pacnpenenenue. Pacnpenenenue  Ilyaccona. PaBHOmMepHOe — pacmpeneneHue.
[TokazarenbHOE (PKCIOHEHIMANbHOE) pachpeaeyieHus. OyHKIUS HaJIeKHOCTH.
HopmansHoe pacnipeneneHue.

IIpakTHyeckoe 3ansATHE. YNCIIOBBIC XapaKTEPUCTUKHU CITyUYalHBIX BEJIUYHUH.

IIpakTHueckoe 3aHsTHe. J[MCKpETHBIE CIy4ailHble BEJIWYMHBI U 3aKOHBI MX
pacrnpeneneHusl.

IIpakTuyeckoe 3ausitue. HenpepriBHbIE CilydaliHble BEJIMYUHBI U 3aKOHBI UX
pacrpeneneHusl.

CamocrosiTesibHast padora. Buabl pacnpeneneHuil Ciay4alHbIX BEJIMYHH.
Breimonnenne  pacueTHo-rpaduueckoil  (KOHTPOJBHOM) paborel  «CiyuailiHbie
BEJIMYUHBI».

PexoMenayemas iureparypa:

OCHOBHas [2, 3];

JIOTIOJTHUTENbHAS [2, 4].

Pa3nen 9. MaremMaTnyeckas CTAaTHCTHKA

Tema 13. OcHOBBI MATEMATHYECKOH CTATHCTHKH

Jleknusa. [ToHATHS W METOABI MAaTEMATHUYECKOM CTATUCTHKU. BBIOOPOYHBINM
Meron. IlepBuunas oOpaboTKa CTaTUCTHYCCKUX JAHHBIX. Psapl pacmpenesieHus.
CrarucTiueckre OIICHKM MapaMeTpoB pacmpeaeneHus. Bunabl orneHok. ToueuHbie
OIIEHKHM YHMCJIOBBIX TMapaMeTpoB pacnpeaeiacHuil. MHTepBajbHbIE OIEHKH |
JIOBEPUTEIbHBIC NUHTEPBAJIBI.

IIpakTuuyeckoe 3ansaTue. [leppuunas 00pabOTKa CTATUCTUUECKUX JAHHBIX.

IIpakTHuyeckoe 3anATHE. BhIunclieHNE TOYEUHBIX U UHTEPBAJIbHBIX OLICHOK.

CamocrositesibHass padora. Bunel u cnocoObl oTOOpa B BBIOOPOUYHYIO
COBOKYITHOCTh. PacueT CBOIHBIX XapaKTepUCTHK BHIOOPKHU. BhIMosHeHHE pacyeTHO-
rpadguyeckoi (KOHTPOILHOM) paboThl « OCHOBBI MATEMATUYECKON CTAaTUCTUKI).

Pexomenayemasi iureparypa:



ocHOBHas [2, 3];
JOTIOJIHUTEIIbHAS [2-4].

Tema 14. KoppesiuMOHHO-perpecCHOHHbIN aHAJIN3

Jlekums. [ToHsITHE O CTAaTUCTUYECKON U KOPPEISIUMOHHON CBSI3U. BBIOOpOUHBIiA
K03(pduureHT koppenasiuuu. OCHOBHBIE MOHSTUS PErPECCHOHHOIO aHainu3a. Meron
HaNMEHBIIMX KBApaToB. PerpeccuonHbie Monenu. JIMHEHOe ypaBHEHHE PETPECCHH.

IIpakTueckoe 3ansaTHe. [IpuMeHEHME KOpPPEISLUMOHHO-PETPECCUOHHOIO
aHaJIM3a.

CamocrositesibHas padora. HennHeliHbIe MOIEN PErPECCUOHHOIO aHAIN3A.
IIpunoxxeHne KOppensiLUOHHO-PETPECCUOHHOIO aHaiv3a. BbIonHeHue pacyeTHo-
rpaduueckoit (KOHTPOJIbHOM) paboThl «KoppensinoHHO-PErpeCCHOHHBIN aHAIN3Y.

Pexomenayemasi iureparypa:

OCHOBHas [2, 3];

JOTIOJIHUTEIIbHAS [2-4].

Tema 15. OcHOBBI TEOPHH CTATHCTUYECKUX PellIeHU

Jlekums. OCHOBHbBIE TOHSATUS TEOPUU MPOBEPKU CTATUCTUYECKUX THUIOTE3.
Orarnbl TPOBEPKH CTAaTHUCTHYECKOW rumnore3bl. [loHsATHE O KpUTEpHsIX cOIIacusl.
Kpurepun KonmoropoBa u Ilupcona. IIpoBepka rumore3sl 0 HOpPMaJIbHOM
pacnpeneneHuu o kpurepuro [Iupcona.

IIpakTnyeckoe 3ansaTHe. CrarucThyeckas IPOBEpPKa IapaMETPUYECKUX
TUIIOTE3.

IIpakTnyeckoe 3ansitue. [IpoBepka rumoTes3bl 0 3aKOHE pacipeeIeHUs.

IIpakTuyeckoe 3ausitue. [[pumMeHeHne TEOpUH CTATUCTUYECKUX PELLIEHUM.

CamocrosiTesibHas padora. [IpunoxeHue TeOpuu CTaTUCTUYECKUX PELICHUI.
Brimonnenne pacueTHO-rpaduueckoil (KOHTPONBHOM) paboThl «CTarucTuyeckue
TUIOTE3bD.

Pexomennyemas qureparypa:

OCHOBHai [2, 3];

JIOTIOJTHUTENbHAs [2-4].

3204HOUM (PpopMBbI 00yUEeHMSI
Pasnen 1. DiieMeHTHI JIMHEHOM ajre0pbl M AHAJINTHYECKOI reOMeTpHH

Tema 1. MaTpuubl 1 onpeaeJuTe/ I, UX MPUI0KEHHU S

Jleknus. Marpuiibl ¥ ONpeieIUuTeNId: OCHOBHBbIE MOHATUSA U BUAbL. Ornepauuu
HaJ ~ marpurlamMu.  Beruncnenue — onpenenuteneil.  CucteMbl  JIMHEHHBIX
anreOpanueckux ypaBHeHuil (CJIAY): ocHOBHBIE TOHSTUS W BUABL MeToabl
pemenust CJIAY: I'aycca, Kpamepa.

CamocrosiTesibHas padora.

JlelicTBUSI ¢ MaTpullaMu W BbIUMCIEHUE ompenenuteneid. OOpaTHas marpuiia.
Pemenue cucrteM nuHEHHBIX anreOpanyeckux ypaBHeHuM. Pemenue cucrem
JMHENHBIX ajreOpandyecKux YpaBHEHU MaTPUYHBIM METOJIOM.



Pexomenayemasi iureparypa:
ocHoBHas [1, 3];
nonofHutenbHas [1, 4].

Tema 2. BekTopHas ajaredopa

CamocrosiTesibHAs padoTa. BEeKTOpbI: OCHOBHBIE NMOHATHUS U BUIBL. [lelicTBus
c Bekropamu. CkalsipHOE€, BEKTOPHOE€ M CMEIIAHHOE MPOU3BEIECHUS BEKTOPOB.
[IpuMeHeHue BEKTOPHOTO M CMEIIAHHOTO MPOU3BEACHUMN 711 BBIYMCICHUS TUTOIIA e
1 00BEMOB.

Pexomenayemasi ureparypa:

ocHoBHas [ 1, 3];

JononHuTeNnbHas [ 1, 4].

Tema 3. J1eMeHTHI AHAJTUTHYECKON TeOMeTPUH

CamocrositesibHast padGora. IIpsiMas Ha TUIOCKOCTH: OCHOBHBIE BHJbBI
ypaBHEHHI, B3aUMHOE PACIOJIO0KEHHUE MPSIMBIX, PACCTOSHHE OT TOYKU O MPSIMOM.
[InockocTh: oO01Iiee ypaBHEHHE, B3aMMHOE pacrlojiokeHue Iuiockocten. Ilpsimas B
MPOCTPAHCTBE: KAHOHUYECKOE YpaBHEHHE, B3aUMHOE PACIOJOXKEHUE MPSIMBIX,
paccTosiHue OoT TOYKH 110 mpsimoii. KpuBbie BToporo nopsiaka. [loBepXHOCTH BTOPOToO
nopsiaka. [locTpoeHue KpUBBIX U MOBEPXHOCTEH BTOporo nopsiaka. Pemenue 3aaa4d o
NpsIMBIX HAa TUIOCKOCTM M B MPOCTPAHCTBE. BbIMoiHeHHE pacyeTHO-rpaduueckont
(KOHTpOJBEHOM) pabOThl  «DJIEMEHThl JMHEHHOW anredpbl U  aHAIUTUYECKOU
TEOMETPUM.

Pexomenayemasi iureparypa:

ocHoBHas [ 1, 3];

nonojHutenbHas [1, 4].

Pa3znen 2. BBeaenue B MaTeMaTHYeCKH aHAJIN3

Tema 4. Teopust npeaesioB U ee MPUIOKEHUS

Jlekums. Ilonsitus teopun (GyHKUMA OAHOW M MHOTHUX NEPEMEHHBIX, HX
rpaduku. [Ipegen GyHKIMU OAHON MEPEMEHHOM U €€ HEMPEPBIBHOCTh. ACUMIITOTHI
(GYHKIMM OJTHOM TIEpEMEHHOM.

CamocrositesibHass padora. [lpunoxkenue Teopuu mpenenoB. Paszpaborka
cuctemMarusupyromein  tabnuibl  «OCHOBHBIE dlIEMEHTAapHble (YHKIMM © HX
rpaduku». [TocTpoeHne 3¢cKku30B rpapukoB QyHKITHIA.

Pexomenayemasi iureparypa:

ocHoBHas [1, 3];

nonojHutenbHas [1, 4].

Pasznea 3. Inuddepenunanbuoe ucuuciaeHue GyHkuumii
Tema 5. IlpousBoansie u a1 depeHunanl

IIpakTHueckoe 3ansaTue. [IpousBoausie u qudpepeHimans GyHKIHAMA.
CamocTrosiTesibHasE padora.



[TonsiTuss mpoOM3BOAHONW (PYHKIMHM OJHOM TIEPEMEHHOM ¥  HECKOJIBKHUX
nepemeHHbIX. [lpaBuna nuddepennuposanus. [IpowsBomnpie u auddepeHIuaIbI
BBICIIMX TOPSAAKOB. HaxoxkaeHne Npou3BOAHBIX OOpaTHBIX (QYHKIMA OJHOU
nepemeHHol. HaxoxxneHne npou3BOIHBIX (PYHKLIMI OIHOM MEPEMEHHOM, 3aJaHHBIX
IapaMeTPUYECKHU.

Pexomenayemas iureparypa:

ocHoBHas [1-3];

JonoiHuTeNbHasA [ 1, 2, 4].

Paznen 4. OcHoBbI BbIcHIEH aareopbl

Tema 6. KomniekcHbIe Yncia

CamocTosiTesbHasi padora.

KomruiekcHbIE 9uCiTa: OCHOBHBIC TIOHSTHSI, pa3IMIHbIE (DOPMBI KOMIUIEKCHOTO
yucna. Omnepanuu HaJad KOMIUIEKCHBIMU uucliaMu. PemeHue anreOpanyeckux
YPaBHEHHM.

PexomMenayemas qureparypa:

OCHOBHai [2, 3];

JIOTIOJTHUTENbHAS [2, 4].

Pa3nen S. UHTerpasbHoe ucuucjiaeHue GyHKuumn

Tema 7. OcHOBHBIE IOHATHS HHTETPAJIbHOI0 MCYUCICHUSA

IIpakTuyeckoe 3aHsAiTHE. BbIUKCIICHME HEONPEACIIEHHBIX U ONPENEIIEHHBIX
WUHTETrPaJIoB.

CamocTosiTesbHast padora.

[lepBooOpa3zHass u HeONpeneJIeHHbI WHTErpaj: OCHOBHBIE TMOHSATHSI U
cBorcTtBa. Metoapl uHTerpupoBanus. OmnpeneneHHbld — uHTErpain.  MeTtoasl
BBIUMCIICHUS ~ ONpEAENeHHbIX  uHTerpanoB. ®opmyna  Hbrotona-Jleitbuuia.
HecoOcTBeHHbIil  uHTerpan. leoMmerpuyeckue MPUIIOKEHUS  OMPEIEICHHOTO
uHTerpaina.  BeimonHenwe — pacueTHoO-rpaduueckodl  (KOHTPOJBbHOM)  paboThI
«InddepennnanbHoe u HHTErpaIbHOE UCUUCTCHUS (QYHKIIUN.

Pexomennyemasi iureparypa:

ocHoBHas [ 1, 3];

JonoiHuTeNbHas [ 1, 4].

Pa3nea 6. Paabl

Tema 8. UncJioBbie 1 QyHKIMOHAJIbHBIE PAIBI

CamocrosiTesbHas padora. YncioBbie psijibl: OCHOBHBIC IOHSTUS U IPU3HAKU
cxonUuMOCTH. DYHKIIMOHATIBHBIE PAJIbI: OCHOBHBIE MOHSITHS M HAXOXJIEHHUE 00JacTh
cxonumocTu. Pa3zpaborka Tabmuibl «Pa3ziokeHue sJIeMEHTApHBIX (PYHKIUNA B psij
Tewnopay.

Pexomennyemas iureparypa:

OCHOBHas [2, 3];

JIOTIOJIHUTENbHA [2, 4].



Pazgea 7. OcHoBbI Teopuu audPpepeHuaNIbHbIX YPABHECHUN

Tema 9. ludpepenuunanbubie ypaBHeHus (YY) u ux cucremMsl

IIpakTnuyeckoe 3ansiTue. PemeHue OOBIKHOBEHHBIX JH(DPepeHIInaTbHBIX
ypaBHeHMU. Perienne OOBIKHOBEHHBIX AU((EpEeHIMATBHBIX YpPaBHEHUM BBICHIINX
nopsiaKoB. Pemenue cucrem auddepeHiaibHbIX YpaBHECHUH.

CamocrositesbHas padora. J[ubdepennuanbubie ypaBHeHus. 3agada Korm.
OCHOBHBIE METO/Bl pEIICHUS OOBIKHOBEHHBIX AuGdepeHInaIbHbIX YpaBHEHUN
Pemenune 3amaun Komm 11si oObIKHOBEHHBIX JuddepeHInanbHbIX ypaBHEHUN
nepBoro nopsiyika. Pemenue 3amaun Komm it 0ObIKHOBEHHBIX G depeHIINaTbHBIX
YPaBHEHUN BTOPOTO MOPSIKA.

Pexomenayemasi iureparypa:

OCHOBHas [2, 3];

JOTIONTHUTENbHAS [2, 4].

Pasnen 8. Teopusi BeposiTHOCTEH

Tema 10. KomOnHaTopuka
CamocrosiTesibHass padora. OCHOBHbIE MOHATUS KOMOMHATOpUKH. [Ipuemsl
pelIeHnss KOMOMHATOPHBIX 3a/1au.
Pexomenayemasi iureparypa:
ocHOBHas [2, 3];
JIOTIOJTHUTENbHAs [2, 4].

Tema 11. Cryvaiinbie coObITHS

Jleknusi. OcHOBHBIE TOHSATUSA Teopuu  BeposTHocTed. llomxoasl K
OMPEJICTICHUIO BEPOSITHOCTU CIydalHOro coObITus. Omnepauuu HajJ COOBITHUSMH.
TeopeMbl CHOXKEHNS U YMHOKEHHS BEPOSITHOCTENH. DOpMyIIa MOITHOM BEPOATHOCTHU U
dbopmyna baiieca.

CamocrosiTesibHasA padoTa. Boruncienre BEpOSITHOCTH CIyYalHbIX COOBITHH.
['eomerpuueckas BeposTHOCTb. Cxema u ¢opmyna bepuymiu. JlokanbHas u
WHTErpajabHasg TeopeMsl Jlarmaca.

Pexomenayemasi iureparypa:

ocHOBHas [2, 3];

JIOTIOJTHUTENbHAS [2, 4].

Tema 12. CiryyaiiHble BeTHYHHBI
IIpakTyeckoe 3aHsATHE. JIUCKpETHBIE W  HENPEPBIBHBIC  CIy4YalHBIC
BEJINYMHBI, 3aKOHBI UX PACTIPEIECICHHUS.
CamocrosiTesibHas padora.
IToHATHE CiydyailHOM BEIWYMHBI. UYHCIIOBBIE XapaKTEPUCTUKUA AUCKPETHBIX U
HENPEPBIBHBIX CIIyYalHBIX BEJIMYMH. 3aKOHbI pACIpPENCICHUs JIUCKPETHBIX H
HEIPEPBIBHBIX CIIy4alHbIX BenU4MH. [loHsTHE HOpManbHOTO pacnpenenenus. Kpusas



l'aycca. BiusHue napamMeTrpoB paclpelneneHuss Ha BuJ KpuBou laycca. Buabl
pacnpenenenuii. 3akon IlyaccoHa.

Pexomenayemasi aureparypa:

OCHOBHas [2, 3];

JIOTIOJTHUTENbHAS [2, 4].

Pa3znen 9. MaremMaTnyeckas CTATHCTHKA

Tema 13. OcHOBBI MAaTEMATHYECKOH CTATHCTHKH

Jlekuus. I[loHATHS W METOOBI MAareMaTU4YECKOM CTAaTUCTUKH. I[lepBuuHas
00paboTKa BHIOOPOYHBIX JTAHHBIX.

IIpakTHyeckoe 3aHsiTue. BounciaeHne TOYEYHBIX M MHTEPBaIbHbBIX OIICHOK.

CamocrosiTesibHasi padora. Buasl m crmocoObl oTOOpa B BBIOOPOUYHYIO
COBOKYITHOCTb. PacdeT CBOJHBIX XapaKTepUCTUK BHIOOPKH.

Pexomenayemas qureparypa:

OCHOBHas [2, 3];

JIOTIOJTHUTENbHAS [2-4].

Tema 14. Koppe siumOHHO-perpecCHOHHbIN aHAJIN3

IIpakTueckoe 3ansaTHe. [IpuMEHEHHE KOPPEISLUMOHHO-PETPECCUOHHOIO
aHau3a.

CamocrositesibHass padora. [loHATHE CTATUCTHUYECKOM U KOPPEISALHUOHHOW
cBsi3u. JluHelHbli ko3 uUUIMEHT  Koppensuuu. PerpeccuoHHble  MOAEIH.
[IpunoxkeHne KOppessiiuOHHO-PErPECCUOHHOIO aHAJIN3A.

Pexomenayemasi iureparypa:

OCHOBHas [2, 3];

JOTIOJIHUTEIIbHAS [2-4].

Tema 15. OcHOBBI TEOPUM CTATHCTUYECKUX PellICeHU
IIpakTHyeckoe 3ansiTue. [IpumeHeHne TeOpUN CTATUCTUYECKUX PELLICHUN.
CamocrosiTesibHas padora.

OCHOBHBIE MOHSATHSI TEOPUU MPOBEPKU CTATUCTHUUECKUX Tunore3. OCHOBHBIC
dTalbl NPOBEPKH THNOTE3bl. [IpunokeHue TeopuM CTAaTUCTUYECKHUX PELICHUM B
IPAKTUKO-OPUEHTUPOBAHHBIX  3ajadax. BblnogHeHWe  pacueTHO-rpaduyeckon
(KOHTpOJBHOI) paboThl « OCHOBBI MATEMATUUECKON CTATUCTUKI).

Pexomenayemasi iureparypa:

ocHOBHas [2, 3];

JOTIOJIHUTEIIbHAS [2-4].

5. MCTOZII/I‘IGCKI/IC PEKOMEHAALMHA MO OPraHUu3alUuM U3YICHUA NTUCIHTUITIJIUHBI

[Ipu peanuzauuu TPOrpamMMbl JUCUUIUIMHBI HCHOJIB3YIOTCS JIEKIIMOHHBIC
3aHATHS, TPAKTUYECKUE 3aHITHUA.

OO0I1MMH LETISIMU 3aHATUHI SIBIISIOTCS:

— 000011IEHNE, cucTeMaTu3anmsl, yTIIyOJICHHE, 3aKpEIJICHUE



TEOPETUYECKHUX 3HAHUM MO KOHKPETHBIM TEMaM JUCITUTUTHHBL;

— dbopMUpoBaHNE YMEHHI MPUMEHSTH MOJTYYEHHBIC 3HAHUS HA MPAKTUKE,
peanu3anus eIUHCTBA WHTEUICKTYaIbHOW U MMPAKTUYECKOMN NEeITeITbHOCTH;

— BBIpa0OTKa TMpPH pPEIICHWH MOCTABICHHBIX 3a71ad Mpo¢deCcCHOHATBHO
3HAYUMBIX Ka4E€CTB: CAMOCTOATEIHHOCTH, OTBETCTBEHHOCTH, TOYHOCTH, TBOPUYECKOM
WHUITAATUBBI.

LensiMu TEKINHN SBISIFOTCS:

— dbopMHpOBaHHE CHCTEMATH3UPOBAHHBIX HAYYHBIX 3HAHUH  I10
JUCHUIUIMHE C aKIIEHTOM BHUMaHHS Ha HamOoJee CIOXKHBIX BOMPOCaX MOCTPOCHUS
MaTEeMaTUYECKUX MOJIeNIeH TEXHOJOTUYECKUX MPOLIECCOB;

— CTUMYJIMPDOBAaHUE  aKTUBHOM  TO3HABATENHLHOM  JIESITEILHOCTHU
o0y4armuxcs, croco0CTByOMENH (POPMUPOBAHUIO UX TBOPUYECKOTO MBIIILICHUS.

B xome mpakTHueckoro 3aHATHS OOECHEUMBAETCs MpPOLECcC aKTUBHOTO
B3aMMOJICHCTBUS O0YYaIOMUXCS C MPEToaaBaresieM; MpruoOpeTaroTCs MPAKTHICCKUE
HABBIKM W yYMeHHUs. L[eh mpakTHYecKoro 3aHATHs: YIIIyOUTh M 3aKpENUTh 3HAHUS,
NOJyYeHHbIE Ha JICKIHH;, (POPMHpPOBAHHE HABHIKOB HCIIONB30BAHUS 3HAHUN IS
pelieHus] TPAKTUYECKUX 3a/lad; BBIMOJTHEHHE TECTOBBIX 3aJaHUil IO MPOBEpKE
IIOJIy4YECHHBIX 3HAHUN U YMEHUH.

CamocTtosaTenbHass pabota oOydarOUIMXCs HampamieHa Ha yryOleHue u
3aKperieHue 3HAHWM, MOJYYEHHBIX Ha JIEKIMSIX W APYTUX 3aHATHUSIX; BbIPAOOTKY
HABBIKOB CaMOCTOSITEJIbBHOTO aKTHBHOTO MPUOOPETEHHS] HOBBIX, TOTOJHUTEIbHBIX
3HAHWM; TIOJTOTOBKY K TIPEICTOSIIUM 3aHATHUSIM; BBITIOJIHEHUE PaCYETHO-
rpaduueckux (KOHTPOIBHBIX) padoT.

6. OneHoyHble MaTrepuajbl 10 JUCHUILJINHE

Texkyluii KOHTPOJIb YCIIEBAEMOCTH 00ECIIEUNBAET OLICHUBAHUE XOJa OCBOCHHUS
JUCUUIUIMHBL, TPOBOAUTCS B COOTBETCTBUU C COAEP’KaHUEM JTMCUMUILIMHBI 110 BUJIAM
3aHATHI B (hOopMe ompoca, pelieHus 3a]ad, TECTUPOBAHUS, BBINOJIHEHUSI pPacUETHO-
rpaduueckux pador.

[IpoMexxyTouHast arTecTanus OOECIEYMBAET OIEHUBAHUE MPOMEXKYTOUHBIX U
OKOHYATENbHbIX pPE3ylIbTaTOB OOYyYEeHHsS IO JUCUHUIUIMHE, MPOBOAUTCA B (Qopme
HK3aMeHa.

6.1. [IpumepHbIe OLIEHOYHbIE MATEPHUAJIbI:

6.1.1. Texyero KOHTpOJIst

IIpumepHbIe BONPOCHI AJIM ONPOCa:

1. Bunasl marpu.

2. JInHelHpIe onepanyy HaJ MaTpULIAMU.

3. IIpousBeneHne MaTpull.

4. Onepaiys TpaHCIIOHUPOBAHUS MaTPULL.

5. DneMeHTapHbIe TpeoOpa3oBaHus CTPOK (CTOJIOIOB) MAaTPHIIBI.
6. Beruucnenue onpeaenuTenei 2-ro nopsiaka.

7. Beruucnenue onpeaeauTenei 3-ro nopsaka.



8. CBoiiCTBa OMPEACIUTEIIECH.
9. MuHOpBI U anredpandecKue JOMOTHCHHUS.

10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41

qacCTsAaM.

48.
49.
50.
. Uucnoseie psaael. [Ipu3Haku CXOIUMOCTH.

51

PasnoxeHne onpeaenuTens mno IeMeHTaM CTPOKH WU CTOJIOIA.
Pelienne cucteM TMHEHHBIX YpaBHEHUH ¢ momolibio Gpopmyn Kpamepa.
Pemrenne cucrem nuHelHbIX ypaBHeHu Mertonom [aycca.
BekTopbl: 0CHOBHBIE IIOHSTHUS U BUJIBI.

JluHerHpIe onepanyy HaJl BEKTOPaMH.

CxkansipHO€ IPOU3BEJICHUE BEKTOPOB U €TI0 CBOMCTBA.
BekropHoe npou3BeeHne BEKTOPOB U €T0 CBOMCTBA.
CmemanHOE TPOU3BE/ICHHE BEKTOPOB U €TI0 CBOMCTBA.
OcHOBHbIE BUbl YPAaBHEHUI IPSAMOM HA MJIOCKOCTH.
B3anmHoe pacnosnoxeHue npsiMbIX Ha INIOCKOCTH.

[Ipsimas Ha miockocTu. OCHOBHBIE TUIIBI YPABHEHHI MPSIMOIA.
[Tnockoctb. OCHOBHBIE TUIIBI YPABHEHUH IJIOCKOCTH.
B3anMmHO€ pacnonoxeHne mIoCKOCTEN.

IIpsamas B mpocTpancTBe. KaHOHMYECKOE ypaBHEHUE NIPSIMOM.
Paccrosinue ot TOUKH 10 IPAMOI B MPOCTPAHCTBE.

B3auMHoOe pacniosioxkeHne npsAMON U INIOCKOCTH.

YpaBHEHHUE U TTApaMETPHI DILIUIICA.

VYpaBHeHUE U TapaMeTpbl TUIEPOOJIBI.

VYpaBHeHue U mapamMeTpbl Tapadobl.

@opMbI TPEACTABIECHUS] KOMILUIEKCHOTO YHCIIA.

Onepaunu HaJi KOMILUIEKCHBIMU YHCIIAMM.

[Tonsitue dyHkiuu ogHOM nepeMeHHou. ['paduku GyHKIINHA.
[TonsiTue QyHKIIMN HECKOJIBKUX MEPEMEHHBIX.

Omnpenenenue npeaena GyHKIIH.

CBoiicTBa MpeAeIioB.

AcuMnTOTH (YHKIMU OJHOUN MEPEMEHHOM.

Onpenenenune mpou3BOAHOM.

I'eomerpuyecknii U pU3NYECKHU CMBICT MPOU3BOAHOM.
TaOnuia mpoM3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUM.
[IpaBuna nuddepeHpoBanus.

[TpousBoaHas CIIOKHOM (PYHKITHU.

. [TpaBuno Jlonurans.
42.
43.
44.
45.
46.
47.

Huddepeniman GyHKIIUU OJJHOM MTEPEMEHHOM.

YacTHble TPOU3BOIHBIE (PYHKITUN HECKOJIBKHUX MEPEMEHHBIX.
[TepBooOpazHas GpyHKIHH.

Tabnwuiia HeonpeaeTeHHBIX HHTETPAJIOB.

Brruncienne HeonpeneneHHOTO HHTETpajia METOA0OM 3aMEHBI TIEPEMEHHOM.
Brruucienrne HeompeaeneHHOro HHTEeTpajga METOJIOM WHTETPUPOBAHUS T10

['eoMeTprueckuii CMBICI ONPEAETICHHOTO UHTETpAJIA.
®opmyna Herorona-Jleitonuna.
HecobGcTBeHHbIN nHTETpal.



52. Crenennsle psiapl. O0IaCTh CXOMUMOCTH.

53. OcHoBHBIE TOHATHUS Teopun U PepeHIInaTEHBIX YPaBHEHUH.

54. 3amaua Komm.

55. O6uiee pemieHne TUHERHBIX OTHOPOAHBIX JU((pepeHInaIbHbIX YpaBHEHUN
BTOPOT'O MOPSAJKA C TOCTOSHHBIMU KO3(P(PUIIUEHTAMH.

56. Meronpl pemieHUs JMHEWHBIX HEOTHOPOAHBIX JU(DPepeHIInaTbHBIX
YPaBHEHUN BTOPOIO MOPSIKA.

57. Pemenue OOBIKHOBEHHBIX JU(GEpEeHIMATBHBIX YPaBHEHUM BBICIIUX
MOPSIAKOB.

58. OcHoBHBIE MOHATHS KOMOMHATOpUKU. Pa3menieHusi, mepecTaHOBKU U
COUYETaHMUS.

59. OcHOBHBIE MIOHATHUSI TEOPUU BEPOSITHOCTEN.

60. Knaccudukamus ciryqaifHbIX COOBITHIA.

61. Knaccuueckoe omnpeneneHne BEpOSITHOCTH CITydaiiHOTO coObITHs. CBOMCTBA
BEPOSITHOCTH.

62. TeopeMma ciI0KEHUSI BEPOSTHOCTEM.

63. TeopeMa yMHOXKEHHSI BEPOATHOCTEH.

64. ®opMyIia NOJHOW BEPOSITHOCTH.

65. ®opmyibl balieca.

66. Cxema u popmyna beprayrmim.

67. IlonsiTue cirydyailHOM BeJIMUYMHBI. BUIbI ClTy4yaliHBIX BEJIMYHH.

68. [loHsATHE 3aKOHA pacHpenesICHHs CIIy4YallHOW BEJIMYMHBI.

69. OyHKIMS U IUIOTHOCTh PACIPEICIICHHS] BEPOSITHOCTEN.

70. IuckpeTHbIE Cy4ailHble BEIUYMHBI U 3aKOHBI UX PACIIPEICICHUS.

71. UncroBble XapaKTEPUCTUKU JUCKPETHBIX CIIyYalHbBIX BEJIUYHUH.

72. HenipepbIBHBIE CiTy4aiiHbI€ BEJIMUUHBI U 3aKOHBI UX PACIPEICIICHHUS.

73. UnclioBble XapaKTEPUCTUKU HEMIPEPHIBHBIX CIyYalHBIX BEJIMYUH.

74. buHOMMAIBHOE PACTIPENEIICHHUE.

75. PaBHOMEpPHOE pacrpeeiCHHE.

76. HopmanbHOE pacnpeiesiecHue.

77. OCHOBHBIE MOHSATUSI MATEMATUYECKON CTAaTUCTHUKHU.

78. Psaabl pacnpenesieHus.

79. TodyeyHble OLICHKH YHCIOBBIX XapaKTEPUCTUK PACIIPEAECICHUSI.

80. IHTepBaJibHbIE OLIEHKU U JOBEPUTEIbHBIE MHTEPBAJIBI.

81. KoaddurmmeHT Koppensiuu 1 ero CBOMCTRa.

82. ITapHas nuHeliHas perpeccus.

83. Craructrueckue runote3bl. Bujbl runores v 3Tamnbl KX MPOBEPKH.

IIpuMepHBIe TeMbI pacyeTHO-IrpapuyecKuX (KOHTPOJIbHbIX) PpadoT:
DOneMeHThI TUHEHHON areOphl.

DIIEMEHTBI AaHAIUTUYECKON T'€OMETPUU.

JuddepenuunanbHoe ucunciaeHue GyHKIUN.

KomnuekcHple yncna.

HuTerpanbHoe ucuucienue QyHKIuu.

Psanbr

AN



7. Teopus BEpOSITHOCTEM.
8. Maremarnueckas CTaTUCTHKA.

IIpuMepHbIe 3a1a4n:
1. Haitnute Bce BO3MOKHBIE TPOU3BEACHUS MAaTPULL

0 1 2 0
1 -1 3 0 -1
A= B =
2 0 2| 1 1

1
c=|-1 2 0 5/ D :[ }
b b 2 *
2. Pemmre cucTteMbl ypaBHEHUN:

1 -4 1 O

2x- y+z =0, 2x- y- 4z =0,
3x+12y-3z =1, <3x+12y- 6z =1,
4x - 3y- z =2; 4x- 3y- 8z =2.

3. Hanwer Touku: A(0; 1; —1), B(1; —1; 2), C3; 1; 0), D(2; —3; 1). Haiinure
o0bem nupamubl ABCD u ee Boicoty BH.

4. Haiinure nepuMeTrp W IUIOIIAAb TPEYTOJbHHKA C BEPIIMHAMHU B TOYKAX
A= 1;1;- 2) ) B(- 3;- 1;- 3) g C(- 7;3;- 5)

5. Haligure yron Mexy INIOCKOCTAMH  _ y+z=6 M350 o2 =0-

6. Brrunciure npenensl:

o 3-x+9 . 3+xX"+7x li l+cos2x  (x-5)"  2x-¢'sinx
lim——— lim ———— lm——""—— " ]im lim—————
=0 x7-27x T oo S5x " +9x- 27 ctgx el S+ x x>0 2x” - 5x

7. Haitnure npou3BoAHbIE PYHKIUNA:

X arccos x

1 5 . 2 _ X 2 2 _ _
y —garCCtg;, f(x) =log, Py y —ﬁ’ Xy~ +3y-5x" =9 y=x .

8. Uccnenyiite GpyHKIUU U OCTPOUTE UX TPAPUKHU:

3
X

x*-16"

9. UccnenyiiTe Ha SKCTpEMYM (PyHKIIMH:
z=x"-y'+32x+4y; z=x"- )’ ecnu ¥y =12- 4x,
10. Uccnmenyiite Ha CXOIUMOCTD YUCIIOBBIE PSAJIBL:

vy =x" +3x7 - 4x° +8, f(x) =

n

) 2 2 o0

-~ 7 & (n-1) n < 2n” +3
%’2’”] ,,,Z:l' n! ’HZ:]'I’!2+16’,,Z:: S+4n* +2n
11. Halimure mpoMeEKyTKH CXOAMMOCTH PSAIOB:
S x" S (x-2)"

=4 (n+1) 0 = (n+3)

12. Pemute nuddepeHimanbapie ypaBHEHUS:

(Sy- 5x2y)y' =2xp” +2x , xydy =(x2 - yz)dx, 2xy =y’ y ' +2y'-3y=0.

13. Tpu ctpenka B OIMHAKOBBIX M HE3aBUCUMBIX YCJIOBUSAX MPOU3BOIAT IO
OJTHOMY BBICTPEIY [0 OJHOM M TOM ke LEeNau. BEpOosITHOCTh MOpaXXEeHHS LIEIH TTEPBBIM
ctpenkoMm paBHa 0,9, BropeiMm — 0,8, Tpetbum — 0,7. Halinure BepoATHOCTH TOTO, YTO:
a) TOJIBKO OJIMH W3 CTPEJIKOB MOMAJET B 1IeJb; 0) TOJNBKO JBa CTPEJIKA MOMAJIET B 1IEJIb;
B) BCE TPH CTPEJIKA MONAAYT B LIEJb; ') XOTS Obl OJJUH CTPEJIOK MONal B LIEJb.

14. Tpu cranka npoU3BOAAT MPOAYKLMIO, ITPUYEM, MEPBBIM U BTOPOM CTAaHOK
BbITycKaroT 1mo 30%, a tpetuid o 40% Bcel npoaykuuu. bpak B ux NpOAYKIHHU



cocTaBisieT cooTBeTcTBeHHO 1%, 2% wu 3%. Halimute BEposSTHOCTH TOrO, 4YTO
CJIy4aitHO BRIOPAHHOE M3IeTTUE 0KAa3aJI0Ch OpaKOBAaHHBIM.

15. Hakgure MaremMaTH4ecKoe OXHUAAHWE, JUCIEPCHI0 U CpEaHEee
KBaJpaTuyeckoe oTkiIoHeHue CBX:

Xi 1,0 1,5 2,0 2,5 3,0 3,5 4,0
Di 0,18 0,10 0,12 0,20 0,10 0,20 0,10
16. Haiinure MAaTeMaTU4ECKOE OXXKHIaHUE, JTUCTICPCHUIO u
CPCAHCKBAAPATUYICCKOC OTKIIOHCHUC CB)(, CCJIn:
o v 0, x <0.5,
a) p(x) =12x+2, - 1<x =0, 6) F(x) = 2x- 1, 05<x Sl,
0, x> 0;
I, x>1.

17. Ctpenok mMpou3BOIUT 6 BBICTPEIIOB 10 MUIIIEHU. BEpOsSTHOCTH Moma aHus
B MUUIEHb B KOKJI0M ciiydyae paBHa (0,7. Haiinute BEpOSTHOCTh TOTO, UTO OH IOMAJIET
B MHIIICHB: a) 3 pa3a; 0) MeHee Tpex pas; B) He OoJiee MATH pas.

18. Jlanbl 3Ha4€HUs CITy4ailHON BEIUYUHBI:

70 90 62 73 86 82 91 73 87 9595 78 81 78 68 62 58 85 58 83 75 57 77 98 56 70 81
65 72 65 8576 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 79 66 85
78 77 66 93 78 9790 92 57 60 84 97 83 71 67 75 83 64 80.

[TocTpoiiTe BApHALIMOHHBIN P,

3anuirTe ¥ NOCTPONUTE SMIUPHUUECKYIO (YHKIUIO pacipeieIeHusl.

[TocTpoiiTe MONUIOH WK TUCTOTPAMMY YacCTOT.

Hannure Mmony u Mmeauany.

Haiiiute 4dYHCIOBBIE XapaKTEPUCTUKU CTATUCTUYECKOTO paClpeeICHUs:
BBIOODOYHOE  Cpe/iHee;  BBIOOPOUHYIO  JUCIEPCHI0;  BBIOOPOYHOE  CpelHee
KBaJpAaTUYECKOE OTKIIOHEHHE.

Haitagure ToueuHbIe OLIEHKU TapaMETPOB PACIIPEICIICHUSI.

Haitnure nHTEpBAJIBHBIE OLIEHKU ITAPAMETPOB PACIPEICIICHUS.

19. TlpoBoawicsi KOHTPOJIbHBIA CpE3 MO BBISIBICHUIO CKOPOCTH YTEHUSA Y
rpynmbl gereid ot 6 go 10 nmer. HaitauTe cTaTUCTUYECKYIO 3aBUCUMOCTb MEXKIY
BO3pacToM pebeHKa X (JI€T) U CKOPOCTHIO €T0 UTeHUs YV (CJIOB B MUHYTY):

Y\X 6-7 7-8 8-9 9-10
50-60 15 2 1

60-70 1 6 1 5

70 — 80 15 10

80-90 2 16

VYCTaHOBUTE CTATUCTUYECKYIO 3aBUCUMOCTh MEXKIY 3HAUCHUSIMU MPHU3HAKOB X
u V. IlpoBeppre rumore3sy O paBEHCTBE HYIIO Ko3@uimeHTa Koppensuuu
reHepajbHOil  COBOKyNHOCTH. [locTpoiiTe KOppensiquoHHOE Tojie M MPSAMYIO
perpeccun YV Ha X.

20. PesymsraThl NPOMEKXYTOYHOM aTTECTAlMM CTYJEHTOB MO JUCHMILUIMHE BHICIIAS

MaTeMaTHKa IPUBEICHBI B TAOIHIIC:
CryneHt 1 2 3 4 5 6 7 8 9 10 11 12
OTMeTKa 8 6 6 7 3 3 3 3 6 4 3 7




Crynent 13 14 15 16 17 18 19 20 21 22 23 24
Ormertka 8 8 8 5 4 3 4 6 9 7 7 4

Ha yposue 3nHaunmoctu 0,05 mpoBepsTe TMIIOTE3Y, YTO OTMETKH CTYIECHTOB
pacnpeneacHbl HOPMAJIBHO.

HpI/IMeprIe 3a/laHUs 1JIsl TECTUPOBAHUA:

1. Ecnu Bce aeMEeHTBhl CTPOKH KBaJApaTHOW MaTpHUIbl paBHBI HYJIO, TO
OTIPEACIIUTENh MATPHUIIbL:

Bapuanmuvl omeemos: 1) pasen 0; 2) He cymiecTByeT; 3) paBeH 1.

2. Ecmm K »rmeMeHTaM  CTPOKM — KBaJpaTHOW  MaTpUIlbl  TPUOaBUTH
COOTBETCTBYIOLIME IEMEHTBI IPYTON €€ CTPOKH, YMHOKEHHBIE HA OTIIMYHOE OT HYJIS
4HCJIO, TO:

Bapuanmuvr omeemos:

1) onpenenurenb OyAeT paBeH HYIIO;

2) onpenenuTenb He U3MEHUTCS;

3) onpenenuTesib U3MEHHUT 3HAK;

3. Cucrema nTUHEHHBIX anreOpandyecKux YpaBHEHUW HA3bIBAE€TCS OJHOPOIHOM,
eCIu:

Bapuanmuvi omeemos:

1) cBoOO/IHBIE YJIEHBI BCEX €€ YPaBHEHUI paBHbBI HYJIIO;

2) OCHOBHAasl MaTpulla CUCTEMbI BBIPOXKICHA;

3) xoTst ObI OMH U3 CBOOOIHBIX YJICHOB YPABHEHUM PaBEH HYJIIO.

4. Cucrema ypaBHeHUH x- v =0 g 2x- 2y =0 pmeerT:

Bapuanmuvr omeemos:

1) onHo penieHue;

2) 0 pemieHui;

3) GeckOHEYHOE MHOYKECTBO PEILICHUN

5. 3HaueHue Mpou3BOAHON PyHKIUKM ¥ =2 arcsin3x B Toyke x =0 paBHO:

Bapuaumur omsemos: 1) 0; 2) 2; 3) 6.

6. 3HaueHUEe TPOU3BOAHON (PYHKIIUM V¥ =arctg2.x B Toyke X =- 1 paBHO:

Bapuaumur omseemos: 1) 1; 2) 0,2; 3) 0,4.

7. Iuddepenrman pynkmun » =Inlx +3)) B Touke x =-2 UMeeT BUL;

Bapuaumuor omseemos: 1) dv =0 2) dy =dx; 3) dy =-0,5dx

8. DKcTpeMyMOM (PYHKIIMHM HA3bIBAIOT:

Bapuanmuvr omeemos:

1) 3Ha4eHUsT apryMeHTa, Py KOTOPHIX MPOU3BOAHAS (YHKIIUN PaBHA HYIIO;

2) 3HayeHUs (PYHKIIMU B TOYKAX JIOKAIbHOTO MAKCUMyMa M MUHIMYMa;

3) TOYKH JIOKAJIBbHOTO MAaKCUMyMa U MUHUMYMa (DYyHKITUU.

9. Cymma 3HaueHH QyHKIMH v =x* - 13x” +36 B TOUKAaX IKCTPEMyMa paBHa:

Bapuaumur omseemos: 1) 23,5; 2) 0; 3) 24.

10. Touka meperuda GyHKIUU » =2x° - 6x° - 18x paBHA:

Bapuaumur omseemos: 1) 0,75; 2) 0; 3) -22.

11. Vron B (B rpagycax) TpeyroidbHHKa C BepIIMHAMH B Todkax A(2;2),
B(S;S) U C(9;1) paBeH:




Bapuanmur omseemos: 1) 120; 2) 60; 3) 90.

12. Ecnm u3BecTHBI Touku C(6;- 2:3) g D(5;- 2;- 5) | 10 cymma KOOpAMHAT
Bekropa DC paBHa:

Bapuanmuvr omeemos: 1) 9; 2) 5; 3) 11.

13. Moynb cKaJIsIpHOTO MPOU3BEIAEHUS BEKTOPOB & (5:0;- 5) U 5(- 5.7:5)
paBeH:

Bapuanumuvr omseemos: 1) 0; 2) 50; 3) 20.

14. TlepumeTp mapamnengorpaMmMa C BepmiMHaAMH B Todkax A= 1;1;- 2)
B(-3;-1;- 3) u cl(- 7;3; - 5) paBeH:

Bapuaumur omseemos: 1) 18; 2) 9; 3) 27.

15. Moaynb CMENIaHHOTO TPOU3BENCHUS BEKTOPOB @ =5k-3j b =2k W
¢ =k +50 + ] paBeH:

Bapuaumur omsemos: 1) 36; 2) 6; 3) 0.

16. Jlan TpeyronbHuK ¢ BepmimHaMu B Toukax A4 (1; 12), B (7; 1) u C (-3; -3).
YpaBHenue ctoponbl BC UMEET BUI:

Bapuanmer omseemos: 1) 11x+6y-83=0;2) 2x- 5y- 9 =0; 3) y =5x- 8,

17. Jan tpeyronbHUK ¢ BepmmHamu B Toukax 4 (1; 12), B (7; 1), C (-3; -3).
YpaBHeHne Meauansl BM nmeert BUA:

Bapuanumuvr omeemos: 1) 3x- 2y +5=0;2) x- y+4=0;3) 7x+16y- 6,5=0,

18. ['eomeTpuyeckoe MECTO TOYEK, MOAYIN PA3HOCTEN PACCTOSIHUM OT KOTOPBIX
110 GOKYCOB paBHbI, HA3bIBAIOT:

Bapuaumur omseemos: 1) annuncom; 2) runep06osoit; 3) mapadoion.

19. T'eomMeTpu4eckoe MECTO TOUYEK, CYMMBI pPAacCTOSHUH OT KOTOPBIX O
(G OKyCOB paBHbI, HA3bIBAIOT:

Bapuanumur omseemos: 1) amuncowm; 2) runep0os10ii; 3) mapadoion.

20. AprymeHT uncna z =5- 5/ (B rpagycax) paBeH:

Bapuanmur omseemos: 1) 45; 2) —45; 3) 135.

21. AprymeHT uncna z =-5+5i (B rpajgycax) paBeH:

Bapuanmuor omeemos: 1) 45; 2) 135; 3) —45.

22. ®okyc KpuBOil ¥’ =10x yMeeT KOOPAUHATHI:

Bapuanumuvr omseemos: 1) (5; 0); 2) (2,5; 0); 3) (0; 2,5).

23. bonbias ock mumica x° +16y° =16 paBHa:

Bapuaumur omseemos: 1) 4; 2) §; 3) 16.

24. Ionueril nuddepentman pyakuun ¥ =Xz pMmeer BUL:

Bapuanmuvl omeemos:

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

3x
25. 3nadyenue monHoro auddepenHimana GyHKUUA = =5, B Touke (2;-1)

PaBHO:
Bapuanumur omeemos:
1) dz =-1,5dx + 2dy ; 2) dz =- 1,5dx +3dy ; 3) dz =3dx- 2dy
26. 3nauenue uHTErpana [x ' In’ xdx papHo:
Bapuanmer omseemos: 1) 0.25Inx+C; 2) 4In* x+C; 3) 0.25In* x+C,
27. ObbeMm Tena, MOJYYEHHOTO B pe3ylibTare BpalleHusi BOKpYr ocu Ox
(bUTYpBI, OTPAaHUYEHHON KPUBOM 4x” +9y” =36, paBeH:



Bapuanmuor omeemos: 1) 167 ;2) 87 ;3) 127,
28. [Tnomaas GUrypsl, OTpaHUYECHHON JIMHUAMH XY =2 ¥ 2x+v- 5 =0 papHa:
Bapuanumuvr omseemos: 1) 2,55;2) 5; 3) 3.75- 4In2,
5+n
29. Eciu psn Z Jos cxomutes, TO HaliIuTe BTOPOM €ro WieH, a €ClH
n=l 0 5
pacxouTcs, TO HaWIUTE MEPBBIA €ro YICH:
Bapuanmuvl omseemos: 1) 14;2) 7; 3) ov2 .

30. CymMa mensiX 4Mces, NMPUHALICKAIIUX HHTEPBATy CXOAUMOCTH psjia

o0

(x-1)"03"
D ——5—, paBHa:

n=l n

Bapuanmuvr omeemos: 1) 7; 2) 21' 13.

n

x+5
31. Paguyc cXOOQMMOCTH psijia Z ————— paBeH:

n=0

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

32. O01ee pelieHyre ypaBHeHus 2xXy =x+y+1 pumeer BULI:

Bapuanmer omeemog: 1) v - x> =Cx; 2) (y- x)* =Cx; 3) » =0.5xInx- 0.5+2Cx

33. YacTHOe pelieHne ypaBHEHUS » - 4y =4e”" UMeeT BUL:

Bapuaumei omgemog: 1) v =4e”*;2) v =e™;3) v =xe™",

34. Ecim 3(0) =5 U y(z) =3, TO YAaCTHOE PEIICHHE YpPaBHEHUSA y +9y =0
UMEET BUJL:

1) y :5cos3x+sin3x; 2) y =sinx - Scosx; 3) vy =sin3x- 5cos3x

35. BeposiTHOCTH KOMaH/bl CIOPTCMEHOB OJIEPkKaTh MOOETy B KaXJA0M M3 TPEX
Mmatueii cocrasisier 80 %. BeposTHOCTH TOTO, 4TO KOMaH/a MIPOUTPAET XOTS Obl OJIUH
MaT4, paBHa:

Bapuanmwvr omseemos: 1) 0,488; 2) 0,8; 3) 0,2.

36. Ecnu BepoOATHOCTH TOTO, 4YTO pabOTOCIOCOOHOCTh YEJIOBEKa Ha
NPOTSKEHUU paboyero JHA HE OTKIOHSETCS OT HOpMbl, coctaBisier 30 % mpu
JTUcIiepcun 9, To TOMyCTUMAasl BEJTMYMHA €€ OTKJIOHEHUSI OT HOPMBI PaBHA:

Bapuaumur omseemos: 1) 0,3; 2) 0,7; 3) 3,12.

37. IlokynaTtenb ¢ OJUHAKOBOM BEPOATHOCTHIO 0,5 MOXKET MOCETUTh OAWH U3
JIByX MarasuHoB. BeposTHOCTh npuoOpecTd HEOOXOAMMBIM €My TOBap B IMEPBOM
Mmarazune coctapisier 0,6, a Bo Bropom — 0,8. BeposiTHOCTH TOrO, 4TO TOBap OBLI
nprUOOpETEeH B MEPBOM Mara3uHe, paBHa:

3 4
Bapuaumur omseemos: 1) 0,48; 2) —; 3) -
0, x=<0,
F(x)=405x, 0 < x < 2,
38. Ecim 1, x=2, TO BEPOATHOCTH TOro, 4yro CBX mnpumer

3HAYEHHE W3 IPOMeXxKyTKa | 1: 3) paBHa:

Bapuaumur omseemos: 1) 0,3; 2) 0,7; 3) 0,5.

39. Crpenok npou3BOAUT 6 BBICTPEIIOB MO MHUIIEHU. Ecium BEepOATHOCTH
HenonaJgaHusl B MUIIEHb B KaxJ10M ciiydae cocTtaBisgeT 30 %, ToO BEpOSTHOCTh TOTO,
YTO OH IOMNAJET B MUIIICHh MEHEE TPEX pa3, paBHA:

Bapuaumur omsemos: 1) 0,3; 2) 0,07; 3) 0,7.



40. Ecnu Opak mnpu MpOU3BOACTBE MPOAYKIMU coctaBuser 1,5 %, To
HAWBEPOSITHEHINIEE YUCIIO OpPaKOBAaHHBIX W3/eNui B maptun u3 30 mMTyK paBHO:
Bapuanmuvr omseemos: 1) 0;2) 7; 3) 1.

6.1.2. IIpoMesKyTOUHOM aTTeCTALIMHA

IIpuMmepHBIi NepeYyeHb BONPOCOB, BBIHOCUMBIX HA IK3aMeH

2 cemecTp

. [Tonarue marpuibl. Buasl Mmarpui.
. JIuneiinple onepanyu Haa MarpuiaMu. Onepaius TpaHCIIOHUPOBAHUS.
. [IpousBenenue marpuu.

. Beruncnenue onpenenuteneit 2-ro v 3-ro NOpsIAKOB.
. CBolicTBa OIpeAeIUTEICH.

1
2
3
4. DneMeHTapHbIE TPe0OPa30BaHUS CTPOK (CTOIOIIOB) MATPHIIHI.
5
6
7

. MUHODBI 1 anredpanyecKue JOMOIHEHHUS.

8.

cToJIO11A.

Pa3noxxenue ompenenurens MO JIEMEHTaM IIPOM3BOJIBHOM CTPOKU WM

9. IloHATHE CUCTEMBI TUHEWHBIX YPABHEHUN.

10.
11.
12.
13.
14.
15.
16.

Pelienne cucteM TuHEHHBIX YpaBHEHUH ¢ rmomolibio Gpopmyn Kpamepa.
Peuienue cucreM JIMHENHBIX ypaBHeHUNH MeTtonom 'aycca.

BekTopbl: 0OCHOBHBIE MOHSTHUS U BUJIBI.

JIuHeliHble Onepalyy HaJl BEKTOPAMM.

CkassipHOE IPOU3BEACHNE BEKTOPOB U €TI0 CBOMCTBA.

BekropHoe npousBeneHne BEKTOPOB U €r0 CBOKCTBA.

BekropHoe mpousBefeHNEe BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH. YCIOBHE

KOJUIMHCAPHOCTHU BCKTOPOB, 3aIdHHbIX KOOPAWHATAMMU.

17.
18.

CwmenianHOE TPOU3BE/ICHUE BEKTOPOB U €r0 CBOMCTBA.
CwmeniaHHO€ TTPOU3BEICHUE BEKTOPOB, 3aJIaHHBIX KOOpPAMHATAMU. YCIOBHUE

KOMIIJIAHAPHOCTH BCKTOPOB, 3aIaHHBIX KOOpAWHATAMMU.

19.

HpI/IMeHeHI/IC BCKTOPHOI'0O 1 CMCIIAHHOTO HpOI/ISBCI[eHI/Ifl JJIs1 BBIYMCIICHU A

ILIOIIAaAEeN U 0OHEMOB.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

OcHOBHbIE BUIbl YPABHEHUI IPSAMOM Ha IJIOCKOCTH.
B3anmHoO€ pacnonokeHne NpsIMbIX Ha MIOCKOCTH.

[Ipsimas Ha IOoCKOCTH. PaccTosiHME OT TOYKH 10 IPSMOM.
[TnockocTb. OCHOBHBIE TUIIBI YPABHEHUH IJIOCKOCTH.

OO6miee ypaBHEHHE MJIOCKOCTH.

B3anmHoO€ pacnonoxeHue IoCKOCTEN.

YacTtHble ci1yyaun 00IIero ypaBHEHHS MIIOCKOCTU (HETIONHbBIE YPaBHEHHUS).
IIpssmas B mpocTpancTBe. KaHOHMYECKOE ypaBHEHUE IPSIMOM.
PaccrositHue OoT TOUKH 10 IPAMOM B MPOCTPAHCTBE.

B3anmHoe pacnionokeHne npsiMor U IIOCKOCTH.
Krnaccudukanust KpuBbIX BTOPOTrO MOPsIIKA.

YpaBHEHUE U TTApaMETPHI JILIUIICA.

VYpaBHeHUE U TapaMeTpbl TUIEPOOJIBI.

VYpaBHeHue U TapamMeTpbl TapadoIbl.



34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

IToBepxHOCTH BTOPOTO MOPSIKA.
KomnnexkcHbie yncna. @opMbl npencTaBieHuss KOMIIEKCHOTO YUCIA.
Onepanuu Hai KOMIUIEKCHBIMUA YUCIIAMH.
Pemenue anredpanyeckux ypaBHEHUI HA MHOKECTBE KOMIUIEKCHBIX YHCEIL.
[TonsiTue pyHKuMM 0HOM nepeMeHHou. [ paduku GyHKUIMNA.
[TonsiTHe QYyHKIMN HECKOJIBKUX MEPEMEHHBIX.
Onpenenenue npeaena QyHKIUU.
HernpepbIBHOCTh PyHKIIUH.
AcuMnToThl (YHKIIUU OJTHOM MEepEeMEeHHOM.
OmnpeneneHue NPoOU3BOAHONU. [eomeTpuueckuid M (PUINYECKHUI CMBICT

MIPOU3BOIHOM.

44.

[IpousBomHas ¢GyHKIMM OIHOM mepeMeHHON. Tabimuila IPOW3BOAHBIX

OCHOBHBIX 3JIEMEHTAPHBIX (DYyHKIIHA.

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

[IpaBuna nuddepeHupoBanus.

[TpousBoaHas CI0KHON (QYHKIIHH.

IIpaBuino Jlonmrans.

UccnenoBanue QyHKIui U MocTpoeHue rpa)uKkoB.

[Tonstue nuddepenHnmana GyHKIMU OAHONU TEPEMEHHOM.
[Ipou3BOIHbIE BBICIIUX MOPSIKOB.

Huddepenuumanbl BHICHIUX MOPSAKOB.

YacTHble TPOU3BOJIHBIE (PYHKIIMH HECKOJIBKHUX MEPEMEHHBIX.
OKCTpeMyMbl (PyHKLUN OJHON NEPEMEHHOI.

OKCTpeMyMbl (PYHKIIMU HECKOJIBKUX ITEPEMEHHBIX.
[lepBooOpa3Has u HeompeneneHHblil nuTerpai. Tabnuia HeonmpeaeIeHHBIX

WHTETPajoB.

56.
57.

qacCTsM.

38.

Brruucnenue HCOIIPCACIICHHOI'O MHTCTpala MECTOAOM 3aMCHBI HepeMeHHOﬁ.
Brraucnenue HCONIPCACIICHHOTO MHTCTpaia METOAOM HMHTCIPHUPOBAHUSA I10

[londaTne  ompeneneHHOro WHTErpajga. | eoMEeTpUYEeCKHd  CMBICI

OIMPCACJICHHOIO MHTCIpalia.

59.
60.
61.
62.

®opmyna Herorona-Jleitonuna.

Yucnosslie psabl. [Ipu3Haku CXOIUMOCTH.

@OyHKIMOHaANbHBIE psiibl. Haxoxknenne 061acTu CXOIuMOCTH.
Paznoxxenue QyHKIMIA B CTETICHHBIE PSIIIBL.

IIpuMepHbIi epeYyeHb BONPOCOB, BBIHOCUMBIX HA IK3aMeH

1.
Komm.
2.

4 cemecTp
OcHOBHbIE TOHATUA Teopuu updepeHINANbHBIX YpaBHEHUH. 3anada

OcHOBHBIE METOJIbl peuIeHUs OOBIKHOBEHHBIX Au(depeHInaIbHbIX

YPaBHEHU.
3. OOuiee pelieHUe JTUHEWHBIX OAHOPOAHBIX MU (epeHInaNIbHbIX YpaBHEHUN
BTOPOTO MOPSJKA C TOCTOSHHBIMU KO3 PUIIUEHTAMH.



4. CrpykTtypa oO1ero pelIeHus JIMHEUHOTO HEOJTHOPOHOIO
i pepeHnInanTbsHOTO YPAaBHEHHSI BTOPOTO TTOPSIIKA.

5. Meroasl pemieHUs JTUHEHHBIX HEOTHOPOAHBIX UG (dEepeHIINaTbHBIX
YPaBHEHUM BTOPOTO MOPSAKA.

6. Pemenue OOBIKHOBEHHBIX AU(PGEepeHIUATbHBIX YPAaBHEHHM BBICHINX
MOPSJIKOB.

7. TeopeTudecKkrue OCHOBBI pelIeHus: cUCTeM Au(depeHIuaTIbHbIX YPaBHEHUIA.

8. MeToapl penienus cucteM IudpepeHaibHbIX YPaBHEHU.

9. OcHOBHbIE TOHSTHS KOMOWHATOpUKH. Pa3MelieHusi, NEpPeCcTaHOBKU H
COYETaHMUS.

10. Ilpuemsl penieHnsi KOMOMHATOPHBIX 3a71a4.

11. OCHOBHBIE MTOHATHSI TEOPUH BEPOATHOCTEM.

12. TlonsiTre u KIacCU(pUKALUSA CTyYalHBIX COOBITU.

13. Tlonxonpl K ONpeneIeHHIO BEPOSITHOCTH CIIYYaiiHOTO COOBITHSI.

14. Knaccudeckoe ornpenesieHne BEpOSITHOCTH CITydaiiHOTO coObITHs. CBOMCTBA
BEPOATHOCTH.

15. Onepanuu HajJ COOBITUSAMMU.

16. Teopema ci10K€HUS BEPOSTHOCTEM.

17. TeopemMa yMHOXKEHUSI BEPOSTHOCTEM.

18. ®opMyia moJIHOW BEPOSITHOCTH.

19. BepositHocTu runores3. @opmyinsl baiieca.

20. Cxema u ¢opmyna bepnysmim.

21. JlokanbHas U UHTETpajbHas TeopeMsbl Jlamaca.

22. Ilonarue ciyyallHOM BeJIMYMHBI. BUIIBI CIydailHBIX BEJIUYHUH.

23. Tlonatue 3akoHA pacHpPENEICHHS CIyYalHON BEITWYMHBI M CIIOCOOBI €ro
3aJIaHus.

24. OyHKIUA U ITIOTHOCTh PACIIPENEIICHHS BEPOSITHOCTEN.

25. /IucKpeTHBIE CIIy4alHbIE BETMYMHBI U 3aKOHBI UX PACTIPEIEICHHUS.

26. UucnoBble XapaKTEPUCTUKN JUCKPETHBIX CIIyYalHbIX BEJINYMH.

2’7. HenpepbIBHBIE CIIyYaiiHbIE BETMYMHBI U 3aKOHBI UX PACIIPEACIICHUS.

28. YncnoBble XapaKTEPUCTUKU HEMPEPHIBHBIX CIyYalHbIX BEIUYUH.

29. buHOMMAaNBLHOE pacipeaesiCHUE.

30. Pactipenenenue Ilyaccona.

31. PaBHOMEpHOE pacrpeiesiCHHE.

32. IlokazarenbHoe pacnpeneieHue. yHKINS HAJIC)KHOCTH.

33. HopmanbHOE pacnpeesieHue.

34. OCHOBHBIEC MOHATHUS MaTeMaTU4YECKOW CTaTUCTUKU. Psibl pacnpeneneHus.

35. CratucTuyeckre OLIEHKH MapaMeTpoB pacipeaesieHns. Buibl olleHOK.

36. ToueyHbIE OLICHKH YHCIIOBBIX XapaKTEPUCTUK PACIIPEIACICHUS.

3’7. IHTEpBAJIbHBIE OLICHKU U JOBEPUTEIBHBIE HHTEPBAJIBI.

38. [loHATHE O CTATUCTUYECKOW U KOPPEIISILTUOHHOM CBS3H.

39. KoadurueHT koppemnsaiuu 1 ero CBOMCTBA.

40. ITapras nuHENHAsA pErPECCHUS.

41. CratucTHueCcKHe TUIIOTE3bl. BUaLI rumores.

42. OCHOBHBIE 3TaNbl NPOBEPKU CTATUCTUYECKON TUIIOTE3BI.



43. IIpoBepka ruroTes3 0 YNCIOBBIX 3HAYEHUSIX [TAPAMETPOB PACIIPEACIICHHUS.

44. CTaTUCTUYECKUE KPUTEPHUH COTIIACHSI.

45. IlpoBepka rHIOTE3Bl O 3aKOHE  pPACIPENECICHUU  T'€HEPaIbHOMU
COBOKYITHOCTH.

6.2. Illkana oueHWBAHUS Pe3yabTATOB INPOMEKYTOYHOH aTTECTALUM U
KPHUTEPUM BbICTABJIECHHUS OLEHOK

IIpoMexkyTOUHAs aTTEeCTAllMSA: 3a4€T C OLIEHKOM, IK3aMeH

dopma [Tokazarenu

Kpureprn BbICTaBIEHUS OLICHOK [IIxana oneHMBaHUs
KOHTPOJIS OLICHUBAaHUS
MPAaBWIbHOCTh | JJaH MPABUJIbHBIM, TIIOJHBIA OTBET Ha OTJIMYHO

3a4€T C U IIOJIHOTA ITOCTAaBJICHHBIN BOIIPOC, IoKa3aHa
OLICHKO / OTBETa COBOKYITHOCTb OCO3HAaHHBIX 3HAHUU 10
9K3aMCH JHUCHUIUINHE, JIOKA3aTEIbHO PACKPBITHI

OCHOBHBIE ITTOJIOKEHHUSI BOIIPOCOB; MOTYT

OBITH JIOITYIIEHBI HEJI0YETHI,

UCIIpaBJICHHbBIC CaMOCTOSATEIBLHO B
MIPOIIECCE OTBETA

JaH HpaBI/IJII:HBIf/’I, HEOOCTATOYHO XOpOLHO
MOJIHBEIA  OTBET HA  IOCTaBJICHHBIM
BOHpOC, IIOKA3aHO YMGHI/IC BBIACJIUTH
CyIIECTBEHHbIE W  HECYIICCTBEHHBIC
HpI/IBHaKI/I, HpI/I‘-II/IHHO-C.HGI[CTBeHHBIG
CBSI3U; MOTYT OBITh JTOTTYTIIEHBI
HEOO0YCTHI, I/ICHpaBJIeHHBIQ C IIOMOIIBIO
MIPENo/1aBaTels

JaH HCOOCTAaTOYHO HpaBI/IHBHbIﬁ nu y,[[OBHGTBOpI/ITCJIBHO
MOJIHBIN OTBET; JIOTHKA H
MOCJICIOBATEIIFHOCTE M3JI0KCHUS HMEIOT
HapyIlIeHUs, B OTBETC OTCYTCTBYIOT

BBIBOJIbI
OTBET NpeJICTaBIIseT co0O¥ | HEyIOBJICTBOPUTEILH
pa3po3HEHHBIC 3HAHUS C 0
CYIIIECTBEHHBIMU omroKaMu o

BOIIPOCY; MPUCYTCTBYIOT

(dparMeHTapHOCTb, HEJIOTUYHOCTh

U3JI0KCHUS; JIOTIOJTHUTEIIbHBIE "

YTOUHSIOLINE BONPOCHI HE MNPHUBOIAT K
KOPpEKILIMU OTBETA HA BOMPOC

7. PecypcHoe obecniedeHue TUCHUIITIMHBI

7.1. JInueH3HOHHOE H CBOOOIHO PACIIPOCTPaHsieMoe MPOrPaMMHOe
odecrneueHue

ITepeyeHp JUUEH3MOHHOIO M CBOOOJHO PACIPOCTPAHAEMOIO MPOrPaMMHOIO
obecrnieueHus, B TOM UUCIIE OTEYECTBEHHOIO IIPOU3BOICTBA!



- Microsoft Windows 7 Professional - CucteMHOe mporpaMMHOE OOECIICUCHHE.
Omnepannonnas cucteMa. [Kommepueckas (Volume Licensing)]; 110-72B-264;

- Microsoft Windows 8 Professional - CucteMHOoe mporpaMmHoe oOecleueHHUE.
Omnepannonnas cucteMa. [Kommepueckas (Volume Licensing)]; [T10-842-573];

- Microsoft Windows Professional, Russian - CuctemHoe mporpaMMHOe
obecneuenune. OnepanuonHas cuctema. [Kommepueckas (Volume Licensing)]; T1O-
BES-834;

-Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook, OneNote,
Publisher) - Ilaker oducHbix npunoxenuit [Kommepueckas (Volume Licensing)];
[10-D86-664;

-Adobe Acrobat Reader DC - Ilpunoxenue s CO3MaHUS U TPOCMOTPA
ANeKTPOHHBIX myOnukanuii B popmare PDF [becrnarnast]; [10-F63-948;

- 7-Zip - @aitnossiii apxusarop [becmiarnas]; [10-F33-948;

- Apache OpenOffice - [1aker opuchbix npunoxenuit [Otkpsitad]; [I0-EB7-115;

- Google Chrome - bpayzep [Otkpsitas]; [10-F2C-926;

- LibreOffice - [1aket odpucHbix npuinoxenunii [Otkpertas]; [10-CBB-979;

- MathCad 14 - TIlporpaMMmHBIA TPOAYKT ISl BBIMOJTHEHUS WHXXEHEPHBIX U
maremarnueckux pacuetoB [Kommepueckas (Full Package Product]; IIO-6E1-625.

7.2. IIpodeccnonanbHble 0a3bl JAHHBIX 1 MH(POPMAIIMOHHbIE CIIPABOYHbIE
CHCTEMbI

1. ®enepanbubiii moptan «Poccuiickoe oOpazoBanue» http:/www.edu.ru/
(cBOOOMHBIN AOCTYT).

2. Undopmarmonnas cucrema «EamHoe OkHO gocTyma K 00pa3oBaTeIbHBIM
pecypcam» [DneKTpoHHbIN pecypce]. — Pexxum goctyna: http://window.edu.ru/ , noctyn
TOJIBKO TIOCJIE CAMOCTOSITETBHOM PETHCTPAIHH.

3. Hayunas snexrponnas ouonuoreka «eLIBRARY.RUy [DOnexTponHslii pecypc].
— Pexxum pocrtyna: https:// www.elibrary.ru/ 10CTyn TOJIBKO MOCHE CaMOCTOSITEIbHON
perHCTpalyu.

4. DneKTpOoHHasI OoubIMoTeKa YHUBEPCUTETA http://elib.igps.ru/
(aBTOpU3OBaHHBIN JOCTYII).

3. DJeKTPOHHO-OMOIMOTEUHAS cucrema  «9bC PR BOOKS»
http://www.iprbookshop.ru/ (aBTopr30BaHHBIN JOCTYII).

7.3. JIuteparypa

OcHoBHas JuTeparTypa:

1. Beicias maremaruka. Kype nekuuii ¢ mpumepamMu U 3anadamu [ TekcT]:
yuebHoe nocobue. Y.1 / b.B. 3abopckuii [u ap.], 2015. - 200 c. Pexxum nocryna:
http://elib.igps.ru/?47 &type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-
9d196d048d30

2. Beicmias maremaruka. Kypc nekuuii ¢ mpumepamu U 3agadamu [ Tekcr]:
yuebHoe mocodue. Y.2 / b.B. 3abopckuii [u ap.], 2016. - 192 c. Pexxum nocryna:
http://elib.igps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-91fa-
41da3c97aal c&remote=false



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/?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://www.iprbookshop.ru/
http://elib.igps.ru/
https://www.elibrary.ru/
http://window.edu.ru/
http://www.edu.ru/

3. Beicmiast MaTeMaTuka: MPakTUKYM IO BBITIOJIHEHUIO PAaCYETHO-TparuecKux
pabotr: yueObHoe Tmocobume: [rpudp MUC] Tpodumennr EH. [m np.]
NznarensctBo: Cankt-IletepOyprekuii  yamBepcurer ['TIC MUYC Poccum, CaHKT-
[TetepOypr, 2022. — 448 c. Pexxum gocrymna:
http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-
97cf51ae0769&remote=false

JlonmosiHUTEBHAS JIUTEpPaTypa:

1. Kanununa, Enena CepreeBna. COOpHUK 3a/1a4 IO BBICIICH MaTeMaTHKe
[Texct]: yuebnoe nocodue. Y. 1 / E.C. Kanununa, T.A. Cenemenena, C.b. Xurtos;
pen. O. H. Ywmxukos, 2015. - 108 c. Pexum nocryma: http:/elib.igps.ru/?
41&type=card&cid=ALSFR-f687{f41-8b10-4703-89ed-60e0164da236

2. Tpopumen, E. H. Craructuyeckue MeToapl OOpadOTKM M aHaIu3a
unpopmarmn B MS  Excel [Tekct]: yuebnoe mocobme. Y. 1. Meroas
OMHUCATENbHON CTATUCTHKU U TPOBEPKH craTucTuueckux rumore3 / E. H.
Tpodumen, B. 4. Tpodpumen, C. I1. Epemenxko; pea. 3. H. Unxukos, 2017. - 192
c. Pexum poctyma: http://elib.igps.ru/?120&type=card&cid=ALSFR-b40{6686-
4a20-4e82-a639-fc4a87d544d7 &remote=false

3. Tpodumen, E.H. Cratuctuyeckue MeTombl 00pabOTKHM H aHajau3a
undopmammu B MS Excel [Tekcr]: yue6HOE mocoOue ais KypCaHTOB, CTY/ICHTOB,
MarucTpoB, aIbIOHKTOB yHuBepcuteTa. Y. 2. JlucnepcuonHslil aHanu3. MeToibl
U3y4eHus B3auMOCBsized M auHamuku mpoueccoB / E. H. Tpodumen, B. .
Tpodumen; pen. 9. H. Ymwxkwukos, 2018. - 116 c¢. Pexum pocryna:
http://elib.igps.ru/?40&type=card&cid=ALSFR-ce4{6222-c02a-412a-b4ff-
5¢50c3cd3fcl &remote=false

4. Hcnons3zoBanue mnaketa «MATHEMATICA» npu wu3ydyeHuun
Marematudyeckux auciuiimH  [Tekcr]: ydeOHoe mocobue: I'enk A.B.
MznatenscTBo: Cankt-Iletepoyprcekuii yausepcurer I'TIC MUC Poccun, CaHkT-
[TerepOypr, 2022 — 88 c. Pexxum noctymna:
http://elib.igps.ru/?7&type=card&cid=ALSFR-06077559-4dd8-484{-89f5-
1c356f4a36f5&remote=false

7.4. MaTepuajibHO-TEXHUYECKOE o0ecrneueHmne

Jns mpoBeneHuss U oOecleyeHUs 3aHATUA HUCIHOJB3YIOTCS TOMEIICHMS,
KOTOpbIE TPEACTABISIIOT COOOW y4yeOHbIE ayqUTOPUU [UIsl MPOBENCHUS y4eOHBIX
3aHATHI,  MPEAYCMOTPEHHBIX  MPOTPaMMOM  CHEIHUAIUTETa,  OCHAIICHHbIE
000OpyIOBaHUEM U TEXHUYECKUMH CpPEJACTBAMU OOYyYEHHs: aBTOMATHU3HPOBAHHOE
paboyee MecTo MpernojaBareis, MapKepHas JT0CKa, MYJIbTUMEIUWHBIA TPOEKTOp,
MOCaJI0OYHbIE MECTa O0YYAIOIIUXCS.

[Tomemenust st CaMOCTOSITENIbBHOW pabOThl  OOy4arolmuXcs OCHAIEHBI
KOMITBIOTEPHOW TEXHUKOM C BO3MOXXHOCTBIO MOJKIIOYEHUsI K cetu «MHTepHer» u
o0ecredyeHneM J0CTyna K DJIEKTPOHHOUW WH(OPMAIIMOHHO-00pa30BaTeIbHON Cpelie
YHUBEPCUTETA.


http://elib.igps.ru/?7&type=card&cid=ALSFR-06077559-4dd8-484f-89f5-1c356f4a36f5&remote=false
http://elib.igps.ru/?7&type=card&cid=ALSFR-06077559-4dd8-484f-89f5-1c356f4a36f5&remote=false
http://elib.igps.ru/?40&type=card&cid=ALSFR-ce4f6222-c02a-412a-b4ff-5c50c3cd3fc1&remote=false
http://elib.igps.ru/?40&type=card&cid=ALSFR-ce4f6222-c02a-412a-b4ff-5c50c3cd3fc1&remote=false
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
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/?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

ABTOpPBI: KaHIUJAT TIEAArOTUYECKUX HayK, noreHT Tpodumen E.H.; kanaunart
neAarornyeckux Hayk, noueHTt Cenemenesa T.A.
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