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1. leap ¥ 3372494 AU CHUILIHHBI

eab ocBOeHMSI AUCHUILTHHBI:

OBIIQJICHUE METOJaMU MaTeMaTHYeCKOTO TO3HAHUS U METOJOJIOTHEH PabOThI C
MaTeMaTHUYECKUMU OOBEKTaMH B KOHTEKCTE WX TMPUMEHEHUS IS pelIeHUs
npodeCCHOHAILHO-OPUEHTUPOBAHHBIX ~ 3a7ady B oOnactu  TexHocdepHOoi
0€30MaCHOCTH.

Ilepeyenb KoMIeTeHUM, (DOPMHUPYEMBIX B IIPOIeCCe M3YyYeHUs] TN CHUIINHBI

Komnerenuun Coaep:xaHue

YK-1 CriocoOeH OCyWIeCTBIATh IOMCK, KPUTHYECKHI aHalIW3 U CHUHTE3
uHpOpMaIH, IPUMEHATh CUCTEMHBIM NOAXO0A Ui PELICHHs TOCTaBIEHHBIX
3ajad.

3agaumn TUCHUIIIAHBI:

— ¢hOpMHpPOBAHNE HABBIKOB, CBSI3aHHBIX CO CIOCOOHOCTBHIO TMPUMEHCHUS
CHUCTEMHOTO TTOX0/1a JJIs PEUISHUs MOCTaBJICHHBIX 3a7a4 B 00JIACTH TEXHOC(HEPHOM
0Ee30IMacCHOCTH;

— OBJIaJICHUE METOJIaMH TIOMCKA, KPUTHYECKOTO aHalu3a W CHUHTE3a
uHopMaIMU U1l pElIeHUs TIOCTaBICHHBIX 3alad B oOyactu TexHochepHoit
0e30ITacCHOCTH;

— ¢hopMHpOBAHNE YMEHUH, CBS3aHHBIX CO CIHOCOOHOCTBHIO TPUMEHEHUS
byHIaMEHTAJIbHBIX MIOHATU, METOI0B, (DOPMYJT U TEOPEM BBHICIICH MAaTEeMAaTHKHU TIPH
pEIIeHNH TUMOBBIX 3a71a4 B 001acT NMPodeCCUOHATBHON e TETHHOCTH.

2. IlepevyeHs MJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHs AUCHUILINHBI,
COOTHECEHHBIX C IVIAHUPYEMbIMHU pe3y/ibTaTaMH 0CBOCHUA 00pa3oBaTeIbHOMI
MPOrpaMMbl

ILianupyemble pe3yJbTaThbl 00y4eHUs MO

I/IH[[PIKZITOpr JOCTHKCHHUA KOMIICTCHIIMN
AUCHHUITIJINHE

Tun 3apauu npogecCHOHAIBLHON 1eATeJIbHOCTH: OPraHU3aLHOHHO-YIIPABJICHYEeCKUI

3HaeT NpUHLIUIBI cOopa, 0TOOpa 1 00600LIIeHUs
uH(OpMAIINHU, METOJMKH CHCTEMHOTO TOX0/1a
JUTSL petieHnst Tpo(heCCHOHAIBHBIX 3a/1ay.
YK-1.1

3Haer

OCHOBHBIC TIOHSTUS BBICIICH MaTEMaTHKH,
METO/Bl MaTeMaTUYEeCKOTO aHaIM3a U OCHOBBI
CHCTEMHOTO MOJX0/1a TSt pereHus
MIOCTABJICHHBIX 33J71a4 B 00JIACTU TEXHOCHEPHOIH
0€30MacHOCTH.

Ymeer

HCIIOJIb30BaTh METObl MAaTEMaTHUECKOTO
aHaJM3a, aHAJTUTHYECKOW TCOMETPHH,
JUHEHHOU anreOpbl, TeOpUU QyHKIIUNA
KOMITJICKCHOTO TICPEMEHHOTO,
muddepeHInanbHBIX YpaBHEHUH, TeOpUn
BEPOSATHOCTEN U MAaTEMAaTUYECKOW CTaTUCTUKH,
IPUMEHSATh METOANKY CHCTEMHOTO OAX0a




JUISL pelieHus TPo(decCHOHANBHBIX 3a/1a4.

YMeeT aHaTM3UPOBaTh U CUCTEMAaTH3UPOBATh
pPa3HOPOIHBIC TaHHBIC, OLICHUBATh
3¢ peKTUBHOCTD MpOIIEAYpP aHAIHU3a TIPOOIIEM U
MPUHSITHS PENICHUN B IPO(heCCHOHAIBHOM
NeSITEITbHOCTH.
YK-1.2

3Haer

MCTOABI AHAJIM3a Pa3HOPOAHBIX TAHHBIX

Ymeer

OCYUIECTBIIATH OLICHKY 3((HEKTUBHOCTH
HpOLIEYp aHAIKU3a IPOOIEeM U PUHSITUS
penieHuit B mpodeccuoHaIbHOM NeATeTbHOCTH

Bnageet HaBbIKaMH Hay4yHOTO MTOKMCKA U
MpaKTHYECKOil paboThl ¢ HHPOPMAIIIOHHBIMU
MCTOYHMKAMM; METOJAMH NPUHATHUS PELICHUM.

VK-1.3

3Haer

TEXHOJIOTHUIO pabOThl C HTHGOPMAITMOHHBIMHU
HUCTOYHUKaAMHU

VYmeer

IPOBOJINTH MIOUCK HAYYHOU MH(pOpMauu

3. MecTo nMCHUIJIMHBI B CTPYKTYpPe OCHOBHOM NPodeCcCHOHAIbHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl

JlucrumuinHa OTHOCUTCS K 00s13aTeTbHON YacTH OCHOBHOM MPO(heCCHOHATTLHOM

oOpa3oBaresibHON MporpaMMbl OakajaBpuara mo HampasiieHuto noarotoBku 20.03.01
TexHocdepHas 6e30macHOCTh, poduis «lloxkapHas 6€30MaCHOCTDY.

4. CTpyKTYypa M coaepkaHue TUCHUIIINHBI

OO6mas TPYIOEMKOCTh JUCIHUIUIMHBI COCTaBISET 8 3a4eTHBIX €IUHMI], 288

qacCoB.

4.1. PacnpenesieHue TPy10eMKOCTH Y4eOHOM JUCHMILUIMHBI 110 BUAaM padoT

1o cemecrpam u ¢gpopmam 00y4eHH s

JJIS1 3204HOH (POpPMBI 00yUeHMSI

TpynoeMKoCTh
. o
Bun yueOHOM paboTh se. e, e
1

OO0masi TpyI0eMKOCTh JHCHUIUIMHBI M0 y4eOHOMY 8 288 288
IUIaHy
KonrakTHast pabota 26 26
Jlekun 8 8
IIpakTryeckue 3aHATHS 16 16
JlaboparopHbie pabOTHI
KoHcynpranum nepea 3Kk3aMeHOM 2 2
CamocrosiTesqibHas padoTa 253 253
KypcoBasi pabora (npoekr)
3auer
3auer ¢ OLCHKOMH
JK3amMeH 9 9




4.2. TemaTuyeCcKuil IJIaH, CTPYKTYPHUPOBAHHBIN M0 TeMaM (pa3jaesiam) ¢
YKa3aHHeM OTBEJACHHOI0 HA HUX KOJMYECTBA AaKaJAeMHYeCKUX YaCOB U BUI0B
Y4eOHBbIX 3aHATHI

JJIS1 32049HOM (POPMBI 00yUECHUA

Ne KosmnuecTBo
n/n JacoB 10 <
BUJIAaM 3aHSATHI, g
B TOM 4HCJIe - 8
2 npaKkTuYyecKas =1 2 =
H 2 NOATOTOBKA™ s 3 =
anMeHOBaHHUe ) 2 = <
o @ =
TeM = °§" 2 2 = E
5 = w = g_ - = =z =)
= o =| &R > =
BEHEE :
) 2=
= g3/ 8= S
=7 &
= =
1 kypc
1 Tema 1. Matpuiibl u onpeenuTenu, ux 32 2 30
IPUIIOKEHUS
7 | Tema 2. BexkropHas anredpa 20 2 18
3 Tema 3. DneMeHThI aHATUTHYECKON 20 20
reOMETPUU
4 | Tema 4. KommekcHble yncna 20 20
5 Tema 5. Teopus npenesnos u ee 18 ) 16
MIPUIIOKCHUS
6 Tema 6. [IpousBonHbie U 24 2 2
nuddepennmab
7 Tema 7. OCHOBHBIE MOHSTHS 2 ) 20
WHTETPAIILHOTO NCYHCIICHUS
3 Tema 8. UncnoBble U pyHKIMOHATbHbIE 18 ) 16
pAaBI
9 Tema 9. luddepennnanbabie 2 ) 20
ypaBHeHus (1Y) u ux cucteMbl
10 | Tema 10. KomOunaropuka 10 10
11 | Tema 11. Cnyuaiinble coObITHS 16 2 14
12 | Tema 12. Cnyyalinple BEJIMYHHEI 14 14
13 Tema 13. OcHOBBI MaTeMaTH4ECKOM 12 ) 10
CTaTUCTUKU
14 Tema 14. KOppfjJISII_[I/IOHHO- 12 4 3
PErpeCcCUOHHBIN aHAJIN3
15 Tema 15. OcHOBBI Teopun 17 ) 15
CTaTUCTUYECKUX PELICHUM
Koncyabranus 2 2
JK3aMeH 9 9




Hroro 288 | 8 16 2 9 253

4.3. TemaTu4eCKUuil IUIAH 1JIA 00y4aIOLIMXCH:
3a04HO# opMBbI 00yUeHHsI

Pa3znea 1. DiieMeHTHI JIMHEHHOM aJIreOpbl 1 AHAJIMTHYECKOM reOMeTPUH

Tema 1. MaTpuubl U onpeaeJUTe/ M, UX MPUI0KEHUS

Jleknus. Marpuiibl U ONIPEACIIUTENIN: OCHOBHBIE OHATUA U BUABL. Onepanuun
HaJ MarpuniaMu. Beruncnenue onpenenureneit. CJIAY: oCHOBHbBIE MOHATHS U BUJIBI.
Metone! pemiennst CJIAY: I'aycca, Kpamepa.

CamocrositesibHass  pabGora. JleiicTBUS ¢ MarpuuaMd W BBIYUCIICHHE
onpenenutenei. O06parHas marpuiia. PemieHue cucteM JUHEHHBIX alreOpandecKux
ypaBHeHu#. lccrnenoBaHue cHUCTEM JIMHEWHBIX alreOpanyecKuxX YypaBHEHUU Ha
COBMECTHOCTb.

Pexomenayemasi iureparypa:

ocHoBHa# [ 1, 3];

JorojHuTeNnbHas [ 1, 4].

Tema 2. BekTopHasi anreopa

IIpakTuyeckoe 3ausitue. [IponsseneHus BEKTOPOB U UX IPUMEHEHUE.

CamocTosiTesbHass padora. BekTopbl: OCHOBHBIC MOHITUSA U BUJIBL. JleficTBus
c BekTopamu. CKaJasipHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHUS BEKTOPOB.
[IpuMeHeHue BEKTOPHOTO U CMENIAHHOTO MPOU3BEACHUMN JIJIs1 BBIYMCICHUS TUIOIIAIeH
1 00BEMOB.

PexoMenayemasi iureparypa:

ocHoBHa# [ 1, 3];

JnonosHuTenbHas [ 1, 4].

Tema 3. JyieMeHTBHI AHAJIUTHYECKO reOMeTPUH

CamocrositesibHass padora. IIpsiMas Ha TUIOCKOCTH: OCHOBHBIE BHJbI
YPaBHEHHI, B3aUMHOE PACIIOJIOKEHHUE NPSIMBIX, PACCTOSHHE OT TOYKU JI0 MPSIMOI.
[TnockocTh: o0IIee ypaBHEHHE, B3aUMHOE pacrlojiokeHue Tuiockocred. [Ipsimas B
MPOCTPAHCTBE: KAHOHUYECKOE YpPaBHEHUE, B3aUMHOE PACIOJOXKEHUE MPSIMBIX,
paccTosHue OT TOUKH 10 npsMou. Kpussie Broporo nopsiaka. [loBepxHocTr BTOPOro
nopsiaka. [locTpoeHne KpUBBIX U MMOBEPXHOCTEW BTOPOTO Mopsiaka. Pemenue 3aaaq o
NpsSIMBIX Ha TUIOCKOCTH U B MPOCTPAHCTBE. BrimosHeHWe pacueTHoO-rpaduyuecKoit
(KOHTpONIBHOM) pabOThl 1O  pasfeny «DJIEMEHThl JIMHEHHOW anreOpbl U
AHATUTUYECKOU TEOMETPU.

Pexomenayemasi iureparypa:

ocHoBHa# [ 1, 3];

JorojHuTeNnbHas [ 1, 4].

Pasznen 2. DineMeHTHI BbICHIEH AJIreOpbI




Tema 4. KomniekcHble 4ncia
CamocrosiTesibHast padora. KoMIUIEKCHBIE YHCIIa: OCHOBHBIE TOHSITHUS,
pasznuuHbie (POPMBI KOMIUIEKCHOTO uucia. Onepaiuu HaJl KOMIUJIEKCHBIMA YHCIIAMHU.
Pemenue anredpanyeckux ypaBHEHUH.
Pexomenayemas iureparypa:
OCHOBHas [2];
JIonoTHUTENbHAs [1].

Pa3nea 3. BBenenue B MareMaTHYeCKUd aHAJIN3

Tema 5. Teopust npeaesoB U ee NPUIOKEHUS

Jlekuus. [loustus teopun GyHKIMNA OXHOW M MHOTHUX TEPEMEHHBIX, HX
rpaduxu. [Ipenen QyHKIMU OMHON MEPEMEHHON U €€ HEMPEPHIBHOCTh. ACHMIITOTHI
(YHKIMU OJHOM MEPEMEHHOM.

CamocrositesibHass paGora. Pa3paGoTka cucreMaTu3upyromeil TaOauibl
«OcHOBHbIE 3neMeHTapHble (yHKUMM W uxX Trpaduxm». IlocTtpoeHue 3CKHU30B
rpauKkoB QyHKIIHIA.

Pexomenayemasi iureparypa:

ocHoBHa# [ 1, 3];

JorojHuTeNnbHas [ 1, 4].

Pasnen 4. [InddepenunanbHoe ucuuciaenne QyHKun

Tema 6. IIpousBoaubie u nuddepeHunaib

IIpakTHyeckoe 3aHATHe. BplunciaeHne NPOM3BOAHBIX M JIu(depeHIIHAIOB
¢ynkuuii. MccnenoBanue (yHKIMNA ¢ TOMOUIBIO TPOU3BOIHBIX.

CamocrositesibHass  padora. IloHATHs mnpou3BOAHONM (YHKUMU  OJHOM
NEPEMEHHOM M  HECKOJbKMX MepeMeHHbIX. llpaBuwia nuddepenurpoBanus.
[TpousBonubie U auddepeHnnans BICIIUX MOPsAKOB. HaxoxaeHue mpou3BOIHBIX
oOparHbIX (QyHKIMI onHOM mnepemeHHOW. HaxoxaeHue Npou3BOAHBIX (YHKIUN
OHOM TEepEeMEHHOM, 3aJaHHBIX MapaMeTPUUYECKU. AJTOPUTM HCCIEIOBaHUS U
NOCTPOEHHUsI TpaduKa PyHKIIMU ¢ MTOMOIIbIO MPou3BoAHBIX. MccnenoBanne GyHKIUN
OJTHOM Y HECKOJBKHUX IEPEMEHHBIX C IOMOUIBIO MPOU3BOIHbIX.

Brimonnenue pacueTHo-Tpaduueckod (KOHTPOJIBHON) paloThl MO pazaeny
«Inddepennmanbuoe ucuncnenrne QyHKIAM».

Pexomenayemasi iureparypa:

ocHoBHa# [ 1, 2, 3];

nonojHuTtenbHas [1, 4].

Paspnen S. UHTerpanbHoe ucyucjaeHue (PyHKIUA
Tema 7. OcHOBHBIE OHATHS HHTETPAJIbHOI0 UCYUCICHUS

HpaKTI/I‘IeCKOC 3aHsAATHE. BrlunciaeHue HCONIPECACIICHHBIX HWHTCIPaJIOB.
Brraucnenue OIIPCACIICHHBIX UHTCTPAJIOB.



CamocTosiTesibHasi padora. IlepBooOpa3Hasi U HeolpeneaeHHbI HHTErpa:
OCHOBHBIE TMOHSTUSL UM cBoiicTBa. Mertoasl wuHTErpupoBanus. OnpeeneHHbIN
MHTErpan. MeToapl BBIYMCIEHUs ONpeaeNeHHbIX mHTerpanoB. Popmyna HeroTona-
JleitbHM1IA. HecoOcTBeHHBIII ~ uWHTErpal. [eoMeTpuueckue  MPUIOKEHUS
ONPEACIICHHOIO HWHTErpaja: IUIOMAau IUIOCKUX (Uryp; JUIMHA JyT'H KPHUBO;
IUIOLIAb MOBEPXHOCTH BpAIllEHUs; 00BEMBI TEJNl BpallleHHs. BbINoIHeHne pacyeTHO-
rpadguyeckoi (KOHTPOJBbHOM) paboThl Mo pazneny «VHTerpajlbHOE HCUUCICHHE
(GYHKLIMID.

Pexomenayemasi iureparypa:

ocHoBHas [ 1, 3];

JonosHuTeNbHas [ 1, 4].

Pa3nen 6. Paabl

Tema 8. UnciioBble U PyHKIMOHAJIBbHbBIE PAABI

IIpakTnuyeckoe 3ansaTue. [[pumeHeHne Teopun psaOB.

CamocrosiTesibHass padoTa. YucnoBble psAlibl: OCHOBHBIC MOHATHS U MPU3HAKU
cXoauMOCTU. DyHKIMOHAIBHBIE PsiIbl: OCHOBHBIE MOHSATHS U HaXOXIEHUE 00JacTh
cxomquMocTu. Pa3zpaborka Tabmuipbl «Pa3znokeHue sJIeMEHTApHBIX (PYHKLIHMI B psll
Tewnopa».

Pexomenayemasi iureparypa:

OCHOBHas [2, 3];

JonoHuTeNbHas [ 1, 4].

Pazgea 7. OcHoBbI Teopun Au(pepeHuaNIbHbIX YPABHEHUN

Tema 9. [ludpepenuuanbubie ypaBHeHus (YY) 1 ux cucremsl

IIpakTnueckoe 3aHsiTHe. Pemenue OOBIKHOBEHHBIX JU(DPepeHIHATbHBIX
ypaBHeHUU. PelieHre OOBIKHOBEHHBIX IU(PGHEPEHIMANIBHBIX YpPaBHEHUNM BBICHIUX
nopsAnkoB. Pemenue cucrem nudpepeHaibHbIX YpaBHEHUM.

CamocrositesbHasi padora. J[ubdepennuanpubie ypaBHeHus. 3agada Korm.
OCHOBHBIC METOJIbI PEIICHUS OOBIKHOBEHHBIX JUBPepeHInanbHbIX YypaBHEHUN
Pemenue 3amaun Komm 11 0ObIKHOBEHHBIX JuddepeHlranbHbIX ypaBHEHUN
nepBoro nopsiaka. Pemenue 3anaun Ko nist oObIKHOBEHHBIX AuddepeHInaIbHbIX
YPaBHEHUW BTOPOIO MOPSIKA.

Pexomenayemasi iureparypa:

OoCHOBHas [2, 3];

nonojHuTenbHas [1, 4].

Pasnen 8. Teopusi BeposiTHOCTEH

Tema 10. KomOunaTopuka
CamocrosiTesibHass padora. OCHOBHbIE MOHATUS KOMOMHATOpUKH. [Ipuemsl
pelIeHHs] KOMOMHATOPHBIX 3a]1au.
Pexomenayemasi iureparypa:



OoCHOBHas [2, 3];
JOTIOJIHUTEIIbHAS [2, 3, 4].

Tema 11. Caryyaiinbie coObITHS

Jlekuusi. OCHOBHBIE TIOHATHS TeOpuUU  BeposTHOcTel. llomxompl Kk
OMPEJICTICHUIO BEPOSITHOCTU CIydailHOro coObITus. Onepanuu Haa COOBITHUSMH.
Teopembl CIOKEHUS U YMHOXKEHUs BEpOsiTHOCTEN. DOpMyia ITOJTHON BEPOATHOCTH U
dbopmyna baiieca.

CamocrosiTesibHasA padoTa. Boruncienre BepoSTHOCTH CIIyYalHBIX COOBITHIA.
Cxema bepnymmu. ['nepreomerpuueckas popmyna. ['eomerpuueckue BEpOATHOCTU
(orpaHnnueHHas 00JacTh).

Pexomenayemasi iureparypa:

OoCHOBHas [2, 3];

JOTIOJIHUTEIIbHAS [2, 3, 4].

Tema 12. CiryyaiiHbie BeJTMYMHbBI

IIpakTnueckoe 3aHATHE. JIUCKpETHBIE W  HENPEPBIBHBIC  CIy4YaliHbIC
BEJINYMHBI, 3aKOHBI UX PACTIPEICICHHUS.

CamocrositesibHast paOora. I[loHsTue ciydaiiHOW BeENWYMHBL. YHCIOBBIE
XAPAKTEPUCTUKU JUCKPETHBIX M HENPEPBIBHBIX CIIYYaWHBIX BEJIWYUH. 3aKOHBI
pacupeneneHuss JUCKPETHBIX W HENPEPBIBHBIX CilIydalHbIX BenuduH. IloHATHE
HOpManpHOro  pacnpeneneHuss.  KpuBas  Taycca.  BumsgHme — mapameTpos
pacripeneneHust Ha Bua kpuBo# ['aycca. Bunbl pacnipenenenuii. 3akon [lyaccona.

Pexomenayemasi iureparypa:

OoCHOBHa# [2, 3];

JOTIOJIHUTEIbHAS [2, 3, 4].

Pa3znena 9. MaremaTnueckasi CTATHCTHKA

Tema 13. OcHOBBI MATEMATHYECKON CTATUCTHKHU

Jleknus. [ToHATHS ¥ METOABI MAaTEeMaTUYECKOW CTAaTUCTUKU. BeposTHOCTHBIE
aHaJIOTH CTAaTUCTUYECKHUX IMOHSATHH.

CamocrosiTesibHasi padora. Buasl u cmocoObl oT60pa B BBIOOPOUYHYIO
COBOKYITHOCTb. Pacuer cBOJHBIX XapaKTepHUCTUK BEIOOPKH.

Pexomenayemasi mureparypa:

OCHOBHa# [2, 3];

JOTIOJTHUTENbHAS [2, 3, 4].

Tema 14. KoppesiiMOHHO-pPerpecCHOHHbIN aHAJIN3
IIpakTuuyeckoe 3anHsiTHe. I[IpuMeHEHHE KOPPEISALUMOHHO-PETPECCUOHHOTO
aHau3a.
CamocrositesibHass padora. [loHATHE CTATUCTHUYECKOM M KOPPEISALHMOHHOU
cBs3u. JIuHeiHbIl KodpduniueHT koppensiuu. Perpeccuonnsie moaenu. Moxaenu u



MCTOABI PCIpCCCHUOHHOIO aHalIn3a. HpI/IJ'IO)KeHI/Ie KOPPECILIDUOHHO-PETPECCCHOHHOTI'O
aHaJIm3a.

Pexomenayemasi iureparypa:
OCHOBHa [2, 3];
JIOTIOJTHUTENbHA [2, 3, 4].

Tema 15. OcHOBBI TEOPUM CTATHCTHYECCKUX PeLICHU I
IIpakTHuyeckoe 3ansaTHe. [I[puMeHEHNE TEOPUN CTATUCTUYECKUX PEIICHUIA.
CamocrositesibHast padora. OCHOBHBIE TMOHATHS TEOPUU  IPOBEPKHU
CTaTUCTHUYECKUX Tunore3. OCHOBHBIE 3Tallbl IPOBEPKH runoressl. [IpoBepka rumnores
C TOMOIIBKO CTAaTUCTUYECKUX KpuTepueB. lIpuiiokeHrne TeopHHM CTaTUCTUYECKHX
PELICHUM.

Pexomenayemasi iureparypa:

OCHOBHai [2, 3];

JIOTIOJTHUTENbHAA [2, 3, 4].

5. MCTOIII/I‘ICCKI/IG PEKOMECHAAIINHA M0 OPraHu3alu U3YICHUA TUCIHUITJIMHBI

[lpu peanmuzanyu MOPOTrpaMMbl JAUCHUTUIMHBI HUCTIOIB3YIOTCS JICKIIMOHHBIS
3aHATUSA, IPAKTUYECKUE 3aHATHUS.

OO1MMH LEeNsIMU 3aHATUHN SBISIFOTCS:

— o0o011eHue, CUCTEeMaTHU3alus, yriyoieHue, 3aKperieHue
TEOPETUYECKHUX 3HAaHUHN MO0 KOHKPETHBIM T€MaM JUCLUIUINHBI;

— GopmMupoBaHrEe YMEHUI MPUMEHATH MOTYUYCHHbIE 3HAHUS Ha MPAKTHUKE,
peanu3anus eJMHCTBA UHTEIUIEKTYaJIbHON U MPAaKTUYECKON JAesITeIbHOCTH;

- BBIPAa0OTKAa MpPH PELIEHUWU MOCTABIEHHBIX 3a4a4 MNpo(eCCHOHAIBHO
3HAYUMBIX Ka4e€CTB: CAMOCTOSATEIHHOCTH, OTBETCTBEHHOCTH, TOYHOCTH, TBOPUYECKOM
WHUINATUBBI.

LensiMu TEKIUN SBISIFOTCS:

— dbopMupOBaHHE CHUCTEMATH3MPOBAHHBIX HAYYHBIX 3HAHWHA IO
JUCHUIUIMHE C aKIIEHTOM BHUMAaHHUs Ha HauOoJee CIOXKHBIX BOMPOCaX MOCTPOCHUS
MaTeMaTHYECKUX MOJENIEH TEXHOJIOITMUECKUX IPOLIECCOB;

— CTUMYJIMpPOBaHHWE  AKTUBHOM  IIO3HABATEJIbHOW  JIE€ATEIbHOCTH
oOy4aromnuxcs, crnoco0cTByromee GOpMUPOBAHUIO UX TBOPUYECKOTO MBIILIICHUSI.

B xome mpakTHueckoro 3aHATUS OOECIEYMBaeTCs IMpoLEecC aKTUBHOIO
B3aMMOJIEUCTBUS 0OyUaIOLIUXCS C MPEroaaBaTesieM; MPUOOPETAIOTCS MPAKTUUECKUE
HaBBIKM U yMeHus. Llenp mpakTudeckoro 3aHATHS: YDIyOUTb M 3aKpENHUTh 3HAHUS,
NOJyYeHHbIE Ha JIEKIHH;, (POPMHpPOBAHHE HABHIKOB HCIIONB30BAaHUS 3HAHUU IS
peleHusl TPAKTUYECKUX 3a/lad; BBIMOJIHEHHE TECTOBBIX 3aJaHUil MO MPOBEPKE
ITOJIYYEHHBIX 3HAHUM U YMEHU.

CamocrosiTenbHass pabora oOyyarollMXcsl HalpaBieHa Ha YIiyOleHue u
3aKpeIUICHUE 3HAaHUM, MOJIyYEHHBIX Ha JIEKUMAX WU APYTUX 3aHATHUSX; BBIPAOOTKY
HABBIKOB CaMOCTOSITEIBHOTO aKTUBHOTO TPUOOPETCHHSI HOBBIX, IOTOJHUTEIHHBIX
3HAHUH; TMOATOTOBKY K TPEACTOSIIMM 3aHSATHUSM; BBIIOJIHEHUE PACUETHO-



rpaduue

Te

3aHATUN
rpadguye

[TpoMexyTouHast arTecTanus OOECIeUHBAET OIICHUBAHUE MPOMEXKYTOUHBIX U
OKOHYATENbHBIX PE3YyIbTaTOB OOYyYEeHHs [0 IUCUUIUIMHE, MPOBOAUTCA B (Qopme

CKUX (KOHTPOJBHBIX) PaboOT.

6. OueHqume MaTepHaJbl 0 TUCHUIIJIUHE

KYIIUI KOHTPOJIb YCIEBAEMOCTH 00ECIEYMBAET OLIEHUBAHUE X0/l OCBOCHUS
JUCUUIUIMHBI, TPOBOAUTCS B COOTBETCTBUU C COAEP>KAHUEM JIMCUMUILIMHBI 110 BUJIAM
B ¢opMe ompoca, peuieHus 3a7ay, TeCTUPOBAHUS, BBINOJIHEHHUS PACUE€THO-

CKHX (KOHTPOJIbHBIX) pa0oT.

OK3aMCHa.

6.1. [IpumepHbIe OLIEHOYHbIE MATEPHUAJIbI:

6.1.1. Texymero KOHTpoOJIst

IIpumepHbIe BONPOCHI AJIs1 ONpoca:

O 00 1N DN K~ W —

10
11

. Buapl matpuil.

. JInHeliHbIe onepalnu HaJl MaTPULIAMH.

. [IponsBenenune marpuu.

. Onepanus TpaHCIIOHUPOBAHUS MAaTPHIL.

. DneMeHTapHbIe peoOpa3oBaHus CTPOK (CTOIOII0B) MATPHUIIHI.
. Beruncnenue onpenenuteneit 2-ro nopsaka.

. Beruncnenue onpenenureneit 3-ro nopsaka.

. CBoiicTBa OornpeAenuTenei.

. MuUHOpBI 1 asire0pandecKue AOTMOTHEHUS.

. PaznoxxeHue onpeaenuTess mo 3JeMeHTaM CTPOKHU WU CTOJIONA.

. Pelliennie cucteM TUHEWHBIX ypaBHEHUM ¢ moMoIisio popmyn Kpamepa.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

Pewenue cucreM iMHENHBIX ypaBHeHUH MeTtonoM ['aycca.
BekTopsl: OCHOBHBIE NOHSTHUS U BUJIBL.

JIuHenHble onepalu HaJl BEKTOPaMHU.

CxaysipHOE IPOU3BENCHUE BEKTOPOB U €TI0 CBOWCTBA.
BekropHoe npousBeneHrne BEKTOPOB U €r0 CBOMCTBA.
CMmenaHHOE IPOU3BENCHUE BEKTOPOB U €I0 CBOMCTBA.
OcHOBHbIE BUbl YPABHEHUI IPSMOM Ha MJIOCKOCTH.
B3anmHoe pacnonokeHue npsiMbIX Ha INIOCKOCTH.

[Ipsimas Ha nockocTU. OCHOBHBIE TUIIBI YPABHEHHI MPSIMOIA.
[Inockoctb. OCHOBHBIE TUIIBI YPABHEHUH TIOCKOCTH.
B3auMHOe pacnoyioxeHne mioCKOCTEM.

[Ipssmas B mpocTpancTBe. KaHOHMYECKOE ypaBHEHUE NIPSIMOM.
PaccrositHue OoT TOUKH 10 IIPSAMOM B IIPOCTPAHCTBE.

B3auMHoOe pacniosoxxeHue npsaMOu U III0CKOCTH.

VYpaBHEHHUE U TapaMETPBhI JILIUIICA.

VYpaBHEeHHE U TapaMeTpbl THUIIEPOOIHI.



28. YpaBHEHHUE U MTapaMeTPhl MapadoIbI.

29. ®opMmpbl NpeIcTaBICHUS KOMIIJIEKCHOTO YHUCTIA.

30. Onepanuu HaJl KOMIUIEKCHBIMU YUCJIAMH.

31. Ilonstre GpyHKIIMM OgHON nepeMeHHol. [ paduku pyHKIUIA.

32. [lonsaTue PyHKIUU HECKOJIbKUX IEPEMEHHBIX.

33. Onpenenenue npeaena GyHKIUU.

34. CBoiiCcTBa IPEAENOB.

35. AcuMnTOTHl PYHKIIMHU OAHOU MEPEMEHHO.

36. OnpeneneHre MpoOU3BOJHOM.

37. 'eomeTpudeckuii ¥ GU3UIECKUI CMBICI MPOU3BOTHOM.

38. Tabnuia nporu3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUH.

39. IlpaBuna nuddepeHnmnpoBaHus.

40. IIponsBomHast CIOKHON (QYHKITUH.

41. TlpaBuno Jlonuransi.

42. uddepennman GyHKIUN OAHON EpPEMEHHOMN.

43. YacTHble IpOU3BOJHBIE (PYHKIIMH HECKOJIBKUX IEPEMEHHBIX.

44. TlepBooOpa3Hasi GyHKIIMH.

45. Tabnuiia HeONPEIETICHHBIX UHTETPAJIOB.

46. BprunciieHrEe HEONIPEIEIEHHOTO HHTETPajla METOIOM 3aMEHBI IEPEMEHHOM.

47. BpluncneHue HEeolpeIesIeHHOI0 UHTErpajia METOAOM HHTETPUPOBAHUS 10
YacTsIM.

48. T'eomeTpruyecKuil CMBICI ONPEIETIEHHOIO HHTErpaa.

49. ®opmyna Herorona-Jlenbuuna.

50. HecoGcTBeHHBIN HHTETpAIL.

51. Yucnossie psaabl. [IpuzHaku cxoaumMocCTH.

52. Crenennsbie psiapl. O0IaCTh CXOAUMOCTH.

53. OcHOBHBIE MOHATHS TeOpUU AUPPEpEeHIINATBHBIX YPABHEHUIA.

54. 3apaya Komm.

55. O6uiee pelieHne TUHEHHBIX OTHOPOAHBIX MU (pepeHInanbHbIX YpaBHEHUN
BTOPOT'O MOPSJKA C TOCTOSHHBIMU KO3(PPUIIUEHTAMH.

56. Meronpl pemieHUs JUHEWHBIX HEOIHOPOAHBIX JU(DPepeHIInaTbHbBIX
ypaBHEHUH BTOPOTO MOPSAKA.

57. Pemenue OOBIKHOBEHHBIX JH(GEPESHIMATBHBIX YPaBHEHUM BBICIIUX
MOPSAKOB.

58. OcHOBHbIE MOHSATUS KOMOMHATOpPUKU. Pa3sMelneHus, NnepecTaHOBKH U
COYETaHUS.

59. OcHOBHBIE MIOHITHUSI TEOPUU BEPOSITHOCTEN.

60. Knaccugukanus ciaydailHbIX COOBITHIA.

61. Kitaccuueckoe onpeiesieHle BEPOATHOCTH CIydyailHOTo coObITusl. CBOICTBA
BEPOATHOCTH.

62. TeopeMma clIOKEHUSI BEPOSATHOCTEM.

63. TeopeMa yMHOXKEHHST BEPOATHOCTEM.

64. ®opMyIa NOJHOW BEPOSTHOCTH.

65. ®opmyibl balieca.

66. Cxema u popmyna bepHysmim.



67. [lonarue ciiyyailHOM BeWYMHBI. BUIbI ClIy4ailHBIX BEJTUYHUH.

68. [lonsATHE 3aKOHA pacIpeesICHHs CIIy4YailHOW BEJIMUUHBI.

69. @yHKIMA U IUIOTHOCTh PACIIPENEIICHHS BEPOSITHOCTEN.

70. IuCKpeTHBIE CITy4aliHble BEIUYMHBI U 3aKOHBI UX PACIIPEAECICHUS.
71. UncioBble XapaKTEPUCTUKU JUCKPETHBIX CIIyYalHbBIX BEJIUYHUH.
72. HenpepbIBHBIE ClTy4ailHbIE BEIMYUHBI U 3aKOHBI UX PACIPEICICHUA.
73. UncioBble XapaKTEPUCTUKU HEMTPEPBIBHBIX CIyYalHbIX BEJIMYHH.
74. BUHOMHAIBHOE PACIIPEIEIICHHUE.

75. PaBHOMEpPHOE pacipeesiCHue.

76. HopMmanibHOE pacnpeiesieHue.

77. OCHOBHBIE MOHSTHUSI MAaTEMAaTUYECKON CTAaTUCTUKHU.

78. Psaapl pacnipeienieHus.

79. ToueuHbIE OLIEHKU YHUCIOBBIX XapAaKTEPUCTUK PACIIPENEICHUS.

80. MHTepBaJIbHBIE OLIEHKHU U JIOBEPUTEIbHBIE HHTEPBAJIBL.

81. KoauimeHt koppensiuu 1 ero CBOMCTBA.

82. IlapHas nuHelHas perpeccusl.

83. CrarucTuyeckue runore3sl. Buapl rurnores v 3Tamnsl UX MPOBEPKH.

IIpuMepHBIe TeMbI pacuyeTHO-TpapuuecKuX (KOHTPOJIbHbIX) PadoT:
1. DneMeHThI IMHEWHOHN anreOpbl U aHATUTUYECKON T€OMETPHH.

2. BeeneHne B MaTeEMaTUYECKUI aHAIIU3.

3. uddepennmanbHoe ucuncieHue QyHKIUHN.

4. laterpanbHOE UCYUCIICHUE (PYHKIIHIA.

5. Teopus BeposiTHOCTEM.

6. Maremarnueckasi CTaTUCTHKA.

IIpuMepHbIe 3a1a4n:
1. Haitnute BCce BO3MOYKHBIE ITPOU3BENCHUS MAaTPHLL:

0 1 20
{1 -1 3 o -11C=-1 2 05 1
A= = D=
{2 0 2| P 1} 1 -410 [2.

b

2. Pemmre cucTeMbl ypaBHEHHNN:
2x—y+z=0, 2x—y—-41=0,
3x+12y-3z=1, {3x+12y-6z=1,
4x-3y-z=2; |4x-3y-8z=2.

3. Haubr Touku: A(0; 1; —1), B(1; —1; 2), C(3; 1; 0), D(2; —3; 1). Haiinure

o0bem nupamubl ABCD u ee Bbicoty BH.

4. Haiigute nepuMeTrp M IUIOLAAb TPEYTOJbHUKA C BEPIIMHAMHU B TOYKAX

Al=1;1;-2| BI-3;-1;-3| , C|=7;3;-5],

5. Haiigure yron Mexay miockoctsivmu 0X =2y +2=6 y3x—y-z=0,

6. Beruucnure npeaenbl:

i 3;\/x+9 . 32X9+7X lim 1+cos2x lim

x20 X“=27X  xs05x"+9x—2 x+0ClgX , X0

2
x—5|"

5+x

. 2x—esinx
lim ————

, X0 2x3—5x




7. Haitnure npou3BoaHbIC (PYHKITHI:
X

YT 03y -5x=9 y=at
8. Uccnenyiite GyHKIIMU U TOCTPONTE MX rpaduKu:
3

flx]

1 5 X
= — tg — - -
y SaFCng,f(X) log, .

X

y:x5+3x3—4x3+8, CX*—16

9. Uccnenyiite Ha SKCTpeMyM (DYHKITHH:

z=x"—y*+32 x+4y-. z:xz—yz’ ecm Y=12—4x

10. UccnmenyiTe Ha CXONMMOCTD YUCIOBBIE PSAJIBL:
2n’+3

5+4n°+2n

S 0t & (-1 <& n
$ st s

2
n=1 ’n:1 . ,nzln +16’n=1

11. Halimure mpoMeEKyTKH CXOAMMOCTH PSAIOB:

i x" i (x=2/"

=0 4" n+17 , =0 n+3f

12. Pemute nuddepeHimaibable ypaBHEHUS:

(5y—5x2y)y' =2xy”° +2x , xydy= (x2 —yz)dx, 2xy" :y’) y'+2y"'=3y=0 .

13. Tpu ctpenika B OIMHAKOBBIX M HE3aBUCUMBIX YCJIOBUSIX MPOU3BOJAT 1O OJI-
HOMY BBICTPEIY MO OJHOM W TOH e 1eau. BeposTHOCTh Mopa)keHus eI MePBbIM
ctpenkom pasHa 0,9, BropbiM — 0,8, Tpetbum — 0,7. Halinure BEpOATHOCTH TOTO, YTO:
a) TOJIBKO OJIMH M3 CTPEJIKOB MOMAJIET B 11€JIb; 0) TOJIBKO JBa CTPEJIKA IOIAJIECT B IICITb;
B) BCE TPH CTPEJIKA MOMAAYT B IEJIb; T) XOTS ObI OAWH CTPEJIOK IOTal B IIEb.

14. Tpu cranka mpou3BOAAT MPOAYKIHUIO, IPUYEM, MEPBBII U BTOPOH CTAaHOK
BbIlTycKatoT 1o 30%, a tpetuit no 40% Bcell npoaykuuu. bpak B UX NpoayKuuu
COCTaBJISIET COOTBETCTBEHHO 1%, 2% u 3%. Haiinure BEposSTHOCTB TOTO, YTO CIydai-
HO BBIOpAHHOE U3/IEINE OKA3AI0Ch OpaKOBAHHBIM.

15. Halimure MareMaTnyeCcKoe OKHMJIaHUE, TUCIIEPCHIO U CPEHEE KBaJpaTnye-
ckoe oTkiaoHeHue 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. Haninure MaTEMaTHYECKOE OXKUJIaHUE, JIACIICPCUIO 151
cpeaHeKBajipaTuueckoe oTkioHeHue CBX, ecinu:
0, Xﬁ—l, 0) XSO’S)
p(xJ: 2x+2, —1<x<0, Flx|= 2"_1, 0,5<x<1,
0, x>0; 6) 1, x>1.
a)

17. Crpenok npou3BOIUT 6 BBICTPEIIOB [0 MUILIEHU. BEposSTHOCTH MoOnaaaHus
B MUUIEHb B KOKJI0M ciydae paBHa 0,7. Halinure BEpOSTHOCTH TOrO, 4TO OH ITONAJET
B MUIIICHB: a) 3 pa3a; 0) MeHee Tpex pas; B) He OoJiee MATH pas.

18. Jlanbl 3HaYEHUS CITy4aTHON BEIUYUHBI:
7090 62 73 86 82 91 73 87 95 95 78 81 78 68 62 58 85 58 83 75 57 77 98 56 70 &1
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 6693 78 97 90 92 57 60 84 97 83 71 67 75 83 64 80.

[TocTporiTe BapralMOHHBIN PSALI.

3anuirTe ¥ NOCTPOUTE SMIUPUUECKYIO (DYHKIUIO paCIpeIeIeHUs.

[TocTpoiiTe MOMUTOH WIIM THCTOTPAMMY YacTOT.

Haiinure mony u menuany.

Haiigurte 4YucaoBblE XapaKTEPUCTUKU CTAaTUCTUYECKOIO PaCHpENeIICHUs:
BBIOOPOYHOE  CpeliHee;  BBIOOPOYHYIO  JUCHEPCHIO;  BBIOOPOYHOE  CpeliHee
KBaJpATUYECKOE OTKIIOHEHHE.

Haiinute ToueyHbIE OLIEHKU apaMETPOB PACIPENCIICHHUS.

Haitagure nHTEpBaJIbHBIE OLICHKU IIAPaMETPOB PACIIPEICIICHUSI.

19. IIpoBoawiicsi KOHTPOJIBHBIA CpE3 IO BBISBICHUIO CKOPOCTH YTEHHS Y
rpynnbl geted or 6 o 10 netr. HaiiguTe CTaTHCTHMYECKYHO 3aBHCUMOCTH MEXKIY
BO3pacToM pebeHka X (JI€T) U CKOPOCThIO €T0 uTeHUs ¥V (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

YCTaHOBHTE CTAaTUCTUYECKYIO 3aBUCHUMOCTH MEXKIY 3HAUCHUSIMHU MPU3HAKOB X

u V. [IpoBepbre runoTe3y 0 paBeHCTBE HYIIO KO3 (PHUIIMEHTa KOPPEISIIUU TeHEPAIIb-

HOM COBOKYIHOCTH. [locTpoliTe KOppeILIMOHHOE MOJIE U IPSAMYIO perpeccun ¥ Ha X.

20. PesynbpTaThl NPOMEXYTOYHOW ATTECTAMU CTYACHTOB IO JIUCIUILIAHE
BBICIIIasi MATEMATUKA MIPUBEJCHBI B TAOIHIIE:

Cryment | 1 2 3 4 5 6 7 8 9 10 11 12
OrmeTka | 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
Otmetka | 8 8 8 5 4 3 4 6 9 7 7 4

Ha ypoBue 3nHauumoctu 0,05 mpoBepbsTe€ THIIOTE3Y, YTO OTMETKH CTYJIECHTOB
pacrpeielIeHbl HOPMAJIbHO.

IIpumepHbIie 3a1aHusl AJsl TECTUPOBAHMS:

1. Ecnmm Bce a/eMEHTBHl CTPOKH KBaJApPAaTHOW MATPHUIBI PaBHBI HYIO, TO
OTIPECITUTEIT> MATPHIIHI:

Bapuanumur omseemos: 1) paBen 0; 2) He cyniecTByeT; 3) paBeH 1.

2. Ecmum K »rmeMeHTaM  CTPOKM — KBaJpaTHOW  Marpullbl  IpUOaBUTH
COOTBETCTBYIOIIUE AIEMEHTHI IPYTOi €€ CTPOKH, YMHOKEHHbIE Ha OTIIMYHOE OT HYJIS
YHCIIO, TO:

Bapuanmsi omeemos:

1) onpenenutens OyeT paBeH HYIIO;

2) onpeAenuTeNb HE U3MEHUTCS;

3) onpeAenuTeNb U3MEHUT 3HAK;

3. Cucrema TUHEHHBIX alreOpandyecKux YpaBHEHUN HA3bIBAE€TCS OJHOPOIHOM,
€CIIH:



Bapuanmuvr omeemos:

1) cBOOOIHBIE WIEHBI BCEX €€ YPAaBHEHUU paBHBI HYIIO;

2) OCHOBHAasi MaTpHUlla CUCTEMbI BBIPOXKICHA;

3) x0Tt OB OAMH U3 CBOOOAHBIX WICHOB YPaBHEHUN PABEH HYIIIO.

4. Cucrema ypasuenuit X—Y =0 y 2x=2y=0 pyeer:
Bapuanumer omeemos:

1) onHoO perneHue;

2) 0 pemieHui;

3) 6eckoHEUYHOE MHOYKECTBO PEIICHUMN

5. 3HaueHNe MPOM3BOHOM (pyHKIuH Y= 2aICSN3X g 1oyke X=0 pasHo:
Bapuanmuvr omeemos: 1) 0; 2) 2; 3) 6.

6. 3HaueHHE POU3BOAHON QyHKIIY = ACE2X B Touke X=—1 pasHo:
Bapuaumuvr omseemos: 1) 1; 2) 0,2; 3) 0,4.

7. Muddepentman GyHxiun V= In(x+3] ) B TOYKE X=—2 yMeeT BULL:
Bapuanmur omseemos: 1) dy=0, 2) dy=dx, 3) dy=—0,5dx

8. DkcTpeMyMOM (PYHKIIMHM HA3bIBAIOT:

Bapuanmer omeemos:

1) 3HaYeHUsT apryMeHTa, MPU KOTOPHIX MPOU3BOAHAS (YHKITUW PaBHA HYITIO;
2) 3HaueHus (YHKIMU B TOYKAX JIOKAIIBHOTO MaKCHMyMa 1 MUHUMYMa,

3) TOYKHM JOKAJTBHOTO MaKCHMyMa U MUHUMYyMa (YHKITUH.

4 2
9. Cymma 3HaueHuit pynkun Y =X —13X"+36 p rouxax skcTpemyma pasna:
Bapuaumuvr omseemos: 1) 23,5; 2) 0; 3) 24.

3 2
10. Touxa neperu6a dyuxrumn Y =2X —6X"—18X papna:
Bapuanmur omeemos: 1) 0,75; 2) 0; 3) -22.

11. Yron B (B rpagycax) TpeyroJibHUKa C BEpIIMHAMH B TOUKaX A[2; 2J, BI5;5]

u Cl9;1 paBeH:
Bapuanmuvr omeemos: 1) 120; 2) 60; 3) 90.

12. Econ wssectas touxn C16;,—253] i D(S;_2;_5), TO CyMMa KOOPIUHAT
BekTopa DC paBHa:
Bapuanumuvr omeemos: 1) 9; 2) 5; 3) 11.

13. MOMy/Th CKATSPHOTO TIpon3BeicHHs Bektopos a5 0;=5/ ¢ b =575 paBeH:
Bapuanumwvr omseemos: 1) 0; 2) 50; 3) 20.



14, Tlepumerp napauzenorpaMva C BEpIIMHAMH B TOUKAX Al=1;1;-2],
B[-3;-1;-3| ; C[=7;3; -5/ pagen:

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

_ 15, Monyne cMeIIaHHOTO MPOU3BENCHUS BEKTOPOB a=5k-3j , b=2k y
C=k+5i+] pABEH:
Bapuanmur omeemos: 1) 36; 2) 6; 3) 0.

16. Jlan tpeyronpHuk ¢ BepimnHamu B Toukax A (1; 12), B(7; 1) u C (-3; -3).
VYpaBHenue ctoponsl BC nMeeT BUL:
Bapuanmuvl omeemos: 1) 11x+6y-83=0.2)2x-5y-9=0; 3) y=5x-8,

17. Jan TpeyronpHUK ¢ BepummHaMmu B Toukax 4 (1; 12), B (7; 1), C (-3; -3).
YpaBHeHue Menuanbl BM uMeeT BUL:
Bapuanmer omeemos: 1) 3X—2y+5=0; 2y x—y+4=0, 3) 7x+16y—-6,5=0

18. [eoMeTpuveckoe MECTO TOUEK, MOJYJIH Pa3HOCTEH PaCCTOSHUIN OT KOTOPBIX
710 (OKyCOB paBHBI, HA3BIBAIOT:
Bapuanmur omseemos: 1) snnuncom; 2) runiep6o:oii; 3) mapabostoii.

19. T'eomerpuyeckoe MECTO TOYEK, CYMMBI PACCTOSSHUM OT KOTOPBIX MO
(hOKyCOB paBHbI, Ha3bIBAIOT:
Bapuaumur omseemos: 1) snuncom; 2) runep06os10ii; 3) mapadoion.

20. Aprymenrt uncia Z=5—51 (B rpamycax) paBeH:
Bapuanmuor omeemos: 1) 45; 2) —45; 3) 135.

21. Aprymenr uncia Z=—5%51 (B rpamycax) paBeH:
Bapuanmuvr omeemos: 1) 45; 2) 135; 3) —45.

2
22. ®oxyc kpusoii ¥ =10X pmeer koopaunarsr:
Bapuaumuor omseemos: 1) (5; 0); 2) (2,5; 0); 3) (0; 2,5).

2 2_
23. Boxsimas ock amnca X 16y =16 papua:
Bapuanumul omseemos: 1) 4; 2) §; 3) 16.

24. Tonuerit nuddepernuan pyHkaun Y =XYZ UMeeT BUI:
Bapuanmer omeemos:
1) du=xdx+ydy+zdz. 2y du=xyz |dx+dy+dz| - 3) du=yzdx+xzdy +xydz



_3x

25. 3nayenue mnonHoro muddepennmana GyHKIAN 2y B TOuKe (2;-1)
paBHO:

Bapuanmer omeemos:

1) dz==1,5dx+2dy 9) dz=—1,5dx+3dy; 3) dz=3dx—2dy

~11.3
26. 3HaueHue UHTErpaia f X Inxdx paBHO:
Bapuanmer omsemos: 1) 0,25Inx+C . 2) 4In*x+C; 3) 0,25In*x+C.

27. OObeMm Tena, MOJMYYEHHOTO B pe3yibTare BpalleHus BOKpyr ocu Ox

duryps1, orpanuuennoil kpusoit 4 X +9Y =36 papen:
Bapuanmer omeemos: 1) 167, 2) 8, 3) 127

28. Tnomae Gurypst, orpanndersHol muamsivu XY =2 i 2X+y —5=0, papya:
Bapuanumuvr omeemos: 1) 2,55; 2) 5; 3) 3,75—-4In2,

i 5+n
n ~ ~
29. Ecmu pax "=1V0,5" cxomures, To Haiiaure BTOpO# €ro uieH, a eciu
PacXOAUTCsl, TO HAUIAUTE NIEPBBIN €I0 YIECH:

Bapuanmuor omeemos: 1) 14;2) 7; 3) 6\/2.

30 CymMa wmenbIx 4Mcen, NMPUHANICKAIIUX HHTEPBAILY CXOAMMOCTH pAaa

0 O 3”
Z
n=1 n’ , paBHa:

Bapuanumuvr omseemos: 1) 7;2) 21; 13.

+5

31. Paguyc cxoaumocCTu psijga n=0 pPaBEH:

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

32. OGmee pewenne ypasHeHns 2XY =X+y+1 pveer B
2 2 2_ —
Bapuanmur omeemos: 1) Y —X =CX; 2) ly=x] =Cx. 3) y=0,5xInx—-0,5+2Cx

" 2x
33. YactHoe peruenue ypaBHeHus Y —4Y=4€" pmeer Bun:
2 2 2
Bapuanmor omsemos: 1) y=4e X; 2)y=e X; 3) y=xe "

34. Ecnm ¥ 101=5 u Y[11=3 10 wacrmoe pewrenue ypasaenus Y +9y=0
MMEET BUJ:



1) ¥=5c0s3x+sin3x 2) y=SINX—5C0S X, 3) y=sin3x—5c0s3x

35. BeposiTHOCTh KOMaH/bl CHOPTCMEHOB OfIEpXkKaTh MOOETy B KaXA0M M3 TpeX
Mmatueit coctasisieT 80 %. BeposTHOCTH TOro, 4TO KOMaHa MPOUrpaeT XoTs Obl OJIMH
Mary, paBHa:

Bapuaumuvr omsemos: 1) 0,488; 2) 0,8; 3) 0,2.

36. Ecim BeposSTHOCT, TOTO, YTO pabOTOCIOCOOHOCTh YENOBEKa Ha
MPOTSHKEHUM pabodero JHA HE OTKJIOHSIETCS OT HopMbl, coctaBisier 30 % mnpu
qucnepcud 9, To JomyCcTUMast BETMIMHA €€ OTKIIOHEHHUS! OT HOPMBI paBHa:

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

37. Ilokynarenb ¢ OJUHAKOBOM BEPOSATHOCTHIO 0,5 MOXKET MOCETUTh OAWH M3
JIByX Mara3uHoB. BeposiTHOCTh mpuoOpecTH HEOOXOAUMBINH €My TOBap B TNEPBOM
MarasuHe coctasisgeT 0,6, a Bo Bropom — 0,8. BeposTHOCTH TOTO, YTO TOBap OBLI
pUOOPETEH B IIEPBOM Mara3uHe, paBHa:

3 4
Bapuanmuvr omseemos: 1) 0,48; 2) 7. 3) 7,
’ 0,x<0,
38. Ecim Flx|={0,5x,0<x<2, T0 BEPOSATHOCTH TOTO, uT0 CBX npuMeT 3Ha4eHune
1,x>2,

U3 MPOMEKYTKA [1;3) paBHa:
Bapuaumuvr omseemos: 1) 0,3; 2) 0,7; 3) 0,5.

39. Crtpenok mnpou3BOAUT 6 BBICTPEIIOB MO MHUIIEHU. EcCiu BEpOATHOCTH
HETOIAaJaHNsl B MUILIEHb B KaXI0M ciiyyae coctaBisgieT 30 %, ToO BEpOATHOCTh TOTO,
YTO OH IMOMAJET B MUIIIEHb MEHEE TPEX pa3, paBHA:

Bapuanmer omseemos: 1) 0,3; 2) 0,07; 3) 0,7.

40. Ecnu Opak mnpu MpPOU3BOACTBE MPOAYKIMU coctaBuser 1,5 %, TO
HAWBEPOSITHEHINIEE YUCIIO OPaKOBAaHHBIX M3/eNui B mapTun u3 30 mMTyK paBHO:
Bapuanumuvr omeemos: 1) 0; 2) 7; 3) 1.

6.1.2. IIpoMesKyTOUHOM aTTECTALIMH
IIpuMepHbIii NepeyeHb BONPOCOB, BLIHOCHMbIX HA IK3aMeH

1. [Tonsitne marpuubl. Buasl marpuil.

2. JIuHeliHbIe Onepalyy HAJl MATPULIAMH.

3. [Tpoussenenue marpun. Onepanus TPAHCIOHUPOBAHUSL.

4. DnemMeHTapHbIe TPeoOpa30BaHus CTPOK (CTOIOIOB) MATPHUIIBIL.

3. [Tonarue onpenenutens. Beluucienue omnpexaenurenei 2-ro u 3-ro
MTOPSIKOB.

6. CBoiicTBa onpeneuTeei.



7. MuHopsl u anrebpanyeckue AONMOJHEHHs. Pa3iokeHHe ompeneuTens
10 3JIEMEHTAM IIPOU3BOJILHOM CTPOKH MJIM CTOJIOLA.

8. OCHOBHBIE IPUEMBI BBIYHACICHUS ONPEAETUTENIEH BBICIINX MTOPSIIKOB.

9. [loHATHE CUCTEMBI TMHENHBIX YPABHEHUN.

10. Pemenue cuctem JIMHEHHBIX YpaBHEHUH ¢ momoiibio hopmyn Kpamepa.

11. Pemenune cucrem NTMHENHBIX YpaBHEHUN Metonom [ aycca.

12.  BeKTOopbl: OCHOBHBIE MOHATHUS U BU/IBI.

13.  JIuneliHble oniepaluy HaJ BEKTOPAMH.

14. CxkanspHoe npOU3BEICHHE BEKTOPOB U €TI0 CBOMCTBA.

15. BexkTopHOE NpOU3BEAECHUE BEKTOPOB U €0 CBOMCTBA.

16. CwmemanHoe IPOU3BEICHHE BEKTOPOB U €r0 CBOMCTBA.

17. TlpumMeHeHHWE BEKTOPHOTO U CMEIIAHHOIO TMPOU3BEICHUN 1A
BBIUMCJICHUS TJIOLIAAeH 1 00bEMOB.

18.  OcHoOBHbIE BUbI YPAaBHEHUI IPSIMOM HA MJIOCKOCTH.

19. BsamMHOE pacronoKeHHE NMPAMBIX Ha IJIOCKOCTH.

20. IIpsmas Ha TUIOCKOCTH. PaccTosiHuEe OT TOYKH 10 IPSIMOM.

21. IInmockocTb. OCHOBHBIE TUIIBI YPABHEHUH IIIIOCKOCTH.

22. B3anMHO€ pacnoj0KEeHHE MIOCKOCTEM.

23. IIpsmas B mpocTpaHcTBe. KaHOHMYECKOE ypaBHEHUE NIPSIMOM.

24.  PaccTosiHH€ OT TOUYKH JI0 IPSIMO B MPOCTPAHCTRBE.

25. BzaumMHOE€ pacroiaokeHue NpAMoi U MIOCKOCTH.

26. Kiaccudukarius KpUBbIX BTOPOTO MOPSIIKA.

27. VYpaBHEHME M apaMeTphbl JUIUIICA.

28.  YpaBHEHHE U MapaMeTpbl TUIIEPOOIIHI.

29. VYpaBHEHHE U MMapaMeTphl MapadoJIbI.

30. IloBepXHOCTH BTOPOIO MOPSAKA.

31.  KowmrmuiekcHblie uncia. @opmel NpeCcTABIEHUS KOMIUIEKCHOTO YUCJIA.

32. Omnepauuu HaJ KOMIUIEKCHBIMU YHCIIAMMU.

33. Pemienue anreOpanyeckux ypaBHEHHI Ha MHOXECTBE KOMILIEKCHBIX
qucel.

34. Ilousarue pyHkuMH onHOM nepemMeHHou. ['papuku QyHKIMA.

35. Tlousarue QyHKIMU HECKOIBKUX TIEPEMEHHBIX.

36. Omnpenenenue npeaeia GyHKIUU.

37. HenpepbslBHOCTb (PYHKITUH.

38.  AcuMnrToTsl QyHKIIUU OJTHON IEPEMEHHOM.

39. Omnpenenenue Npou3BOAHON. [eomeTpuueckuit U (PU3NYECKHUI CMBICI
ITPOU3BOIHOM.

40. TlpowsBomnass (yHKIMHA OMHON TepeMeHHOW. Tabnuia mpou3BOAHBIX
OCHOBHBIX 3JIEMEHTapHBIX (QYHKITHIL.

41. IlpaBuna nuddepeHunpoBaHus.

42. IlpousBojHas CIOXKHON QYHKIIHMH.

43. IIpaBuno Jlonurans.

44. VccnenoBanue GyHKIUN U IOCTPOECHUE IPAPUKOB.

45. Ilonsrue nuddepenimana GyHKIIMU OJHON EPEMEHHOM.

46. IIpou3BOoJHBIE BHICHINX MOPSIKOB.



47.  JIuddepeHmansl BEICIIHX MOPSIIKOB.
48. YacTtHbie MPON3BOAHBIC (DYHKIINN HECKOJIBKUX TIEPEMCHHBIX.

49. IlepBooOpa3Hasi U HEONPEICICHHBIA UHTETPAI.

50. Tabnuua HeonpeaeIeHHbIX UHTETPAJIOB.

51. BpluuciaeHue  HEONpPENEIEHHOTO  HMHTErpaja  METOIOM  3aMEHbI
IIEPEMEHHON.

52. BbluucieHUEe HEOMNPEIECICHHOIO HHTErpaja METOJOM HHTETPUPOBAHUS
10 YaCTSIM.

53. Ilonsitue ONpEAECIECHHOIO HWHTErpaja. [EeOMETPUUYECKUM  CMBICI
OIPEEIICHHOIO UHTErpaJa.

54.  ®opwmyna Herorona-JleiOHuia.

55. HecoOcTBeHHbIN UHTETpA.

56. Yucnossle psaasl. [Ipr3Haku CXOIUMOCTH.

57. @®yHkuMoHalbHbIE psAsbl. HaxoxaeHue 001acT CXOAUMOCTH.

58.  Paznoxenue QpyHKIMI1 B CTENIEHHBIE PSABL.

59.  OcHoBHblE TIOHATHS Teopuu U depeHurnanbHbIX ypaBHEHUH. 3ajada
Komm.

60. OcHOBHbIE METOABl pElIeHUS OOBIKHOBEHHBIX U (epeHInanbHbIX
YPaBHEHU.

61. OOmee pemeHue JUHEHHBIX OJHOPOIHBIX U depeHInanTbHbIX
ypaBHEHUH BTOPOTO MOPSAKA C MOCTOSHHBIMU KO3 puiimeHTamu.

62. Crpykrypa o011ero peLIeHus JIMHENHOTO HEOAHOPOJIHOIO
muddepeHnnanbHOTO YPaBHEHUS BTOPOTO TTOPSJIKA.

63. Meroasl pemieHUs JTUHEHHBIX HEOTHOPOMHBIX U depeHIInamTbHbIX
YPaBHEHUM BTOPOTO MOPSIKA.

64. Pemenue OOBIKHOBEHHBIX AU(PPEPEHINATBHBIX YpPAaBHEHUH BBICIINX
MOPSJIKOB.

65. Teoperuyeckne OCHOBbI peHIEHUS CcHCTeM JudPepeHInaTbHbBIX
YPaBHEHU.

66. Meroasl peuieHus: cucteM AuQdepeHIuaIbHbIX YPaBHEHU.

67. OCHOBHbIE TOHSTHS KOMOMHATOpPUKU. Pa3MellieHus, NepecTaHOBKU U
COYETAHMUS.

68. IIpuemsl pemeHnss KOMOMHATOPHBIX 3a/1a4.

69. OcCHOBHBbIE NOHATHS TEOPUH BEPOATHOCTEM.

70.  Ilousarue u knaccuduranus crydyailHbIX COOBITHH.

71.  Tloaxomsl K ONpeNeNeHNI0 BEPOSITHOCTH CIIy4aitHOTO COOBITHS.

72. Krnaccuueckoe OmpeneslieHne BEPOSTHOCTU CIYYalHOTO  COOBITHS.
CBolicTBa BEpOSITHOCTH.

73. Omnepauuu HaJ COOBITUSIMH.

74. Teopema clIOKEHUS BEPOSTHOCTEM.

75.  TeopeMa yMHOXEHHS BEPOSITHOCTEM.

76.  ®opMya NOJIHOW BEPOSTHOCTH.

77. BepostHoctu runore3. @opmynsl bareca.

78. Cxema u popmyna beprymim.



79. JlokanbHas U MHTErpanbHas Teopemsl Jlamnaca.

80. IlonsTuHe ciyyailHOM BeJIMYMHBI. BUbl cydaliHbIX BEJIMYUH.

81. TlonsaTue 3akoHA pacmpenesieHus CIy4YailHOW BEJIHMYMHBI U CIIOCOOBI €ro
3a1aHUS.

82. ®DyHKUUA U IUNIOTHOCTH PACIIPENEIICHUS BEPOSATHOCTEMN.

83.  JluckpeTHble ciydaiiHble BETUYMHBI U 3aKOHBI UX PACTIPEICICHHUS.

84. YwucnoBble XapaKTEPUCTUKU JAUCKPETHBIX CIIyYalHBIX BETUYHH.

85. HemnpepsiBHbIE CiTyyaliHble BEJIMYMHBI M 3aKOHBI UX PaCIpeieNICHus.

86. UmucioBble XapaKTEPUCTUKN HENPEPBIBHBIX CIyYalHbBIX BEJIINYUH.

87. buHOMHaNBHOE pacnpeesiCHuE.

88. PaBHOMeEpHOE pacripe/iesieHHeE.

89. HopmManbHoe pacrpeeneHue.

90. OcCHOBHBIE IOHATHS MaTEMATUYECKON CTaTUCTHUKHU.

91. Pagwl pactipeneneHusl.

92. Craructuyeckue OLEHKHU NapaMeTpoB pacupeaeieHus. Buasl oneHok.

93. ToueuHble OLIEHKN YUCIIOBBIX XapaKTEPUCTHUK PACIIPENEIICHHUS.

94. HHTepBasibHBIC OLIEHKU U JOBEPUTEIBHBIE HHTEPBAJIbI.

95.  Bwunabl 3aBuCHUMOCTEN MEXKy pu3HaKaMu. [IOHATHE O CTAaTUCTUYECKON U
KOPPEJISILIMOHHON CBA3U.

96. KoppensuumoHHbI aHaau3 BbIOOPOYHBIX JaHHbIX. Koadduument
KOPPEJISILIMM U €T0 CBOMCTBA.

97. OcCHOBHBIE TOHATHS PETPECCHOHHOrO aHanu3a. llapHas nuHelHas
perpeccus.

98.  OcHOBHBbIE OHATHS TEOPUH NPOBEPKU CTATUCTUUECKUX TUIIOTES.

99. Craructuueckue runore3bl. Buapl rumnores v 3Tamnbl UX NPOBEPKH.

100. TIIpoBepka rumore3 0 YMCIOBBIX 3HAYEHUSX apaMEeTPOB PacIpeIeICHUS.

101. Craructudeckne KpUTEPUU COTIaCHsl.

6.2. Illkana oueHUWBAHUA Pe3yabTATOB INMPOMEKYTOYHOM aTTECTALUM U
KPHUTEPUH BHICTABJICHUS OLEHOK

IIpomexxyTouHasi aTTecTalMs: IK3aMeH

dopma [oka3zarenu Kpurepun BricTaBeHHs OLIEHOK [Ikana oueHUBaHUA
KOHTPOJISI OLICHUBaHUS
9K3aMe€H | MPaBUJIBHOCTH | JIaH MPAaBUJIbHBIM, MMOJHBIA OTBET Ha IO- OTJIMYHO
U TIOJIHOTA OT- | CTaBJICHHBIN BOIIPOC, IIOKa3aHa COBOKYII-
BETa HOCTb OCO3HAHHBIX 3HAaHUW IO JHC-

UUIUIMHE,  JIOKA3aTeJIbHO  PACKPBITHI
OCHOBHBIE IOJI0KEHUSI BOIPOCOB; MOTYT
OBITH JOIMYIICHBI HEJOYETHI, UCIIPABIICH-
HBIE CAMOCTOSITENIBHO B MPOLIECCE OTBETA.
JIaH MPaBWIbHBIN, HEJOCTATOYHO MOJIHBIN XOPOIIOo
OTBET Ha IOCTABJICHHBIM BONPOC, IMOKA-
3aHO YMEHHUE BBIJCIUTH CYIIECTBEHHBIE U
HECYILECTBEHHbIC NPU3HAKUA, TPUYUHHO-
CJICICTBEHHBIC CBSI3M;, MOTYT OBITh JOITY-




LIECHBI HEJIOYEThI, UCITPABICHHBIE C TIOMO-
11O NPENOAABATENSL.

JaH HEJO0CTaTOYHO MPaBUIbHBIA U MOJ- | YJIOBJIETBOPUTEIHHO
HbIIl OTBET; JIOTMKA M IIOCIIEI0OBATEIb-
HOCTh U3JIOKEHUS UMEIOT HapyUICHUs; B
OTBETE OTCYTCTBYIOT BBIBOJBL.

OTBET NPEJCTaBIsIET cO00l pa3po3HEH- | HEYJIOBJIETBOPUTEIb-
HbI€ 3HAHUS C CYIIECTBEHHBIMH OIINO- HO

KaMH IO BOIIPOCY; MPHUCYTCTBYIOT (hpar-
MEHTapHOCTb, HEJIOTMYHOCTh H3JI0XKEe-
HUS; JIOTIOJIHUTENIbHBIE W YTOUHSIONINE
BOIIPOCHI HE MPHUBOJAT K KOPPEKIUU OT-
BETa Ha BOIIPOC.

7. PecypcHoe o0ecniedeHue QUCIUIITTMHBI

7.1. JIuuieH3UOHHOE U CBOOOHO pacNPOCTPaHsieMOe MPOrpaMMHOe odecrnieueHune

[lepedeHb TUIIEH3MOHHOTO ¥ CBOOOIHO PACTIPOCTPAHIEMOTO MPOTPAMMHOTO
00CCITCUCHHS:

1. Astra Linux Common Edition penu3 Open - onepairoHHasi cucteMa 00I1ero
HaszHaueHud. JIunen3usa Ne217800111-ore-2.12-client-6196.

2. Astra Linux Special Edition - onepaniionHasi cuctema o0I1iero Ha3HaueHHsl.
Jluuensus No217800111-alse-1.7-client-medium-x86 64-0-14545.

3. Astra Linux Special Edition - onepanrionHast cuctema o0I111ero Ha3HaueHHs.
JIunensusa No217800111-alse-1.7-client-medium-x86 64-0-14544.

7.2. IlpodeccuonaibHble 0a3bl JaHHBIX U HHPOPMAIlHOHHbIE CIIPABOYHbIE
CUCTEMBI

1. ITopran oTkpeITEIX JaHHBIX Poccuiickoit deneparuu https://data.gov.ru/
(cBOOOIHBIN AOCTYII).

2. ®epnepanbublil nopran «Poccuiickoe oopazoBanue» http:// www.edu.ru
(CBOOOIHBIN AOCTYII).

3. Cucrema o(hUIIMATIBHOTO OIMYOJIMKOBAaHUS TPABOBBIX AKTOB B JIEKTPOHHOM
Bujie http://publication.pravo.gov.ru (CBOOOHBIIN JOCTYII).

4. DnextponHas Oubnuoreka yHuBepcurera http://elib.igps.ru
(aBTOpH3OBaHHBIN JOCTYII).

5. OnexktpoHHo-Ombnuoreynass  cucrema  «ObC ~ IPR BOOKS»
http://www.iprbookshop.ru (aBropr30BaHHBIN JOCTYM).

6. OnekTpoHHO-OuOMMoTeuHass cuctema «Jlaap»  https://e.lanbook.com
(aBTOpM30BaHHBIN AOCTYII).

7.3. JIuteparypa
OcHoBHas JuTepaTypa:
1. Bricmias maremaruka. Kypc nekuuid ¢ npumepamu W 3agadamu [ Tekcr]:
yuyebHoe mocodue. Y.1 / B.B. 3abopckuii [u ap.], 2015. - 200 c¢. Pexxum nocrtyna:


https://e.lanbook.com/

http://elib.igps.ru/?47 &type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-
9d196d048d30

2. Beicmmas maremaruka. Kypc nekumii ¢ npuMepamu M 3aaadamu [ Tekcr):
yuebHoe mocobue. 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

3. Beicmiasg maremarvka: MPaKTUKyM [0 BBIMOJTHEHUIO PAacueTHO-TpapUUECKUX
pabot: yuebHoe mocobue: [rpudp MUC] Tpobumen E.H. [u gp.]
N3narensctBo: Cankt-IleTepOyprekuii yauBepcutrer I'TIC MYC Poccuun, CaHKT-
[TetepOypr, 2022. — 448 c. Pexxum gocrymna:
http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-
97cf51ae0769&remote=false
4. JlabopaTopHBIi MPAKTHKYM MO PEIICHHUIO 3a7a4 TeXHOCPEPHOU OE30MacHOCTH
METO/IaMH BBICIIEH MaTeMaTuku: yaeOHoe mocodue: [rpud ®YMO] Tpodumern E.H.
NznatensctBo: Cankt-IlerepOyprckuii yauBepcuter ['TIC MUYC Poccun, Cankt-
[TeTepOypr, 2024. — 152 c.
Pexxum  poctyma:  http://elib.igps.ru/?3&type=card&cid=ALSFR-07bal 160-40a0-
4065-811f-47522ea9773d&remote=false

JlonmoJiHUTEIbHAS JIUTEpaTypa:
1. Kanununa, Enena CepreeBna. COOpHHK 3a/1a4 1O BBICIICH MaTemaTuke [ TekcT]:
yuebHoe ocooue. Y. 1 / E.C. Kanununa, T.A. Cenemenena, C.b. Xutos; pen. 2. H.
UmwxkwukoB, 2015. - 108 c¢. Pexum  gocryma:  http://elib.igps.ru/?
41&type=card&cid=ALSFR-f687{f41-8b10-4703-89ed-60e0164da236
2. Tpodwumen, E. H. Cratuctuueckue MeToibl 00paboTKU U aHaln3a HHPpOpMaIuu
B MS Excel [Tekct]: yueObnoe nocobue. U. 1. Metonbl onucareabHON CTaTUCTUKHA U
npoBepku craructuueckux rumnore3 / E. H. Tpopumen, B. A. Tpodpumen, C. II.
Epemenko; pen. 3. H. Umxkukos, 2017. — 192 c. Pexxum goctymna: http://elib.igps.ru/?
120&type=card&cid=ALSFR-b40f6686-4a20-4¢82-a639-
fc4a87d544d7 &remote=false
3. Tpodumen, E.H. Cratuctrueckue MeToapl 00pabOTKK U aHaIM3a HHGOpMaIUn
B MS Excel [Tekct]: ydueOHOe mocoOue st KypCaHTOB, CTYIEHTOB, MarucTpOB,
anbIOHKTOB YyHMBepcutTera. Y. 2. JlucnepcHOHHBIM aHanmn3. MeToapl u3ydeHus
B3auMOCBs3eil u quHamuku npoieccoB / E. H. Tpodumen, B. A. Tpodumer; pexn. 2.
H. UYwmwxwuxo, 2018. - 116 «c¢. Pexum pnocryna: http://elib.igps.ru/?
40&type=card&cid=ALSFR-ce4{6222-c02a-412a-b4ff-5¢c50c3cd3fcl &remote=false
4. Maremaruuyeckue  METOJbl  ONTHMH3AllMA  TPOIECCOB  ONEPATHMBHOTO
pearupoBanus cuin u cpeactB MUC Poccum: yueb6Hoe mocobue: [rpud MUC]
Kameneuxass H.B. [u np.] UznarensctBo: Cankr-IletepOyprckuii yausepcurer ['TIC
MUYC Poccun, Cankr-IletepOypr, 2022. — 116 c¢. Pexum gocryna:
http://elib.igps.ru/?21&type=card&cid=ALSFR-3b185da9-9991-4aec-80b0-
d72£53b2925b&remote=false
5. COopHHK MPaKTUKO-OPHUEHTHPOBAHHBIX 3aJ1ad IO BBICIICH MAaTeMaTHKE IS
oOpazoBarenbHbIX opranm3zaruii MUC Poccuu: yduebnoe mocobue: [rpud OYMO]
Tpodumen E.H. [u ap.]. U3narensctBo: Cankt-IlerepOyprekuii yausepcuter ['TIC




MUYC Poccun, Cankt-Ilerepoypr, 2024. — 100 c. Pexxum noctyma: http://elib.igps.ru/?
14&type=card&cid=ALSFR-803518a5-b49¢-4b43-ab41-
€289dc30866a&remote=false

7.4. MaTepuajibHO-TEXHHUYECKOe o0ecrneueHmne

Jns mpoBeneHuss U OOECHEUEHMS] 3aHSATHI HCIHOJB3YIOTCS IOMEIIEHUS,
KOTOpbIE€ MPEACTABISIIOT COOOW y4yeOHbIe ayqUTOPUU ISl MPOBENCHUS Y4eOHBIX
3aHATUN,  MPEIyCMOTPEHHBIX  HporpaMMmol  OakajaBpuara,  OCHAIIICHHBIC
000OpyIOBaHUEM W TEXHUYECKUMH CpPEICTBAMU OOYyYEHHS: aBTOMATU3HPOBAHHOE
paboyee MecTO TMpernojaBaresis, MapKepHas T0CKa, MYJIbTUMEIUWHBIA MPOEKTOp,
MOCaJI0YHBIE MeCTa 00YUaIOUXCsl, KOMITBIOTEPHBIN KJ1acc.

[Tomemenust nnasi CaMOCTOSITENIbHOM PabOThl  OOYyYaroIIUXCs OCHAIICHBI
KOMITBIOTEPHOW TEXHUKOM C BO3MOXXHOCTBIO MOJKIHOYEHUS K cetn «MHTepHeT» u
o0ecreyeHneM J0CTyna K 3JIEKTPOHHOUW WH(OPMAIIMOHHO-00pa30BaTeIbHONU Cpelie
YHUBEpPCUTETA.

ABTOp: KaHAWAAT MEIarorudeckux Hayk, noueHT Tpodumen E.H., kanaunar
negarorudeckux Hayk, goueHT CenemeneBa T.A., KaHAMAAT TEXHUYECKUX HAayK,
noueHt Ilerpuesa O.B.



	4.1. Распределение трудоемкости учебной дисциплины по видам работ
	4.2. Тематический план, структурированный по темам (разделам) с указанием отведенного на них количества академических часов и видов учебных занятий

