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VY4eOnsiii man mHadopa 2021 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOI nesTenbHOCTH 5 cemectp Bcero Ennnunesl

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
JlaGopaTopHbie 3aHITHS 36 36 4acoB
CamocTtosarenbHas pabora 54 54 4acoB
IloaroroBka u crada 3K3aMcHa 36 36 4acoB
OO011as Tpy0€MKOCTh 144 144 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 4 4 3.e.

@opMBI IPOMEKYTOUHOH aTTECTALUA Cemectp
DK3aMeH 5

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Hens naHHOW AMCUUIIMHBI COCTOUT B M3YUYEHHUH : a) OOIIMX MPUHLHUIIOB MPOBEACHUS
BBIYUCIUTEIBHOTO JKCIIEpUMEHTa; 0) METOJIOB U aJTOPUTMOB ISl peIIeHUs CTaHAAPTHBIX 3a7ay
BBIYMCIIUTEIBHON MAaTEMAaTUKH; B) COBPEMEHHBIX MPOrPAMMHBIX CPEJCTB Il PEILIEHUS CTaHIapTHBIX
3a/1a4 BBIYMCIIUTEIILHON MAaTEMAaTUKHU.

1.2. 3agauy AUCHUILIUHBI

1. 3HaTh OCHOBHbIE MPUHLUIBI, METOJbI M AJITOPUTMBI JIJI BBIMOJHEHUS BBHIYUCIUTEIBHOTO
JKCIIEPUMEHTA.

2. YMeTb NpUMEHSTh Ha MPAKTUKE METObI, aITOPUTMBI M TPOTrPAMMHBIE CPEJICTBA JIJIsl pELICHUS
CTaH/IaPTHBIX BHIYMCIUTENIBHBIX 3a/1a4.

3. Bnagers MeToAMKAaMH W COBPEMEHHBIMU NMPOTPAMMHBIMHU CpPEICTBAMU JJISi pEUICHUS
CTaH/IaPTHBIX BHIYMCIUTENIbHBIX 3a/1a4.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moayibs HanpaBiaeHHOCTH (poduiist) (major).

Nunexc quctummiunsl: 51.B.02.04.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en
PUMEHSTh
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE
3HAHHS, METOIbI
MaTeMaTu4ecKOro
aHaJM3a u
MOJICTTUPOBAHHUS,
TEOPETHYECKOTO U
IKCIIEPUMEHTAIBHOTO
UCCJICIOBAHHS B
pohecCHOHATLHOM
JeSTEIbHOCTH

OIIK-1.1. 3HaeT OCHOBEI
JIOTUKH, MATEMATHUKH,
(U3HKY, BEIYUCITUTEILHOM
TEXHUKHU U
IPOrPaMMHUPOBAHHS

3HaeT: OCHOBHEIE MCTOABI, AJITOPUTMBI U
CpeacTBa BBIYUCIIUTEILHON TEXHUKU JJIA
BBITIOJIHEHUA BBIYUCIIUTCIIBHOT'O
HKCIIEPUMEHTA B 33/IaHHON 00JIACTH
poeCCUOHAIBHON JEATETbHOCTH

OIIK-1.2. Ymeer
TUTAHUPOBATh U
dbopmyIupoBaTh 3a1a4N
UCCIIEIOBaHMS, PeliaTh
CTaHJAPTHBIC
npodeCCuOHAIbHBIC 3a/1aUH C
pUMEHEHUEM
€CTeCTBEHHOHAYYHBIX U
00IIIenH)KEHEePHBIX 3HAHUH,
METOJI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

YMeeT: pemaTh CTaHIapTHbBIE
BBIUHCIIUTENbHBIE 3a/1a4l Ha OCHOBE
MIPUMEHEHUS OOLIENH)KEHEPHBIX 3HAHUI,
METOJI0OB MaTEeMAaTUYECKOT0 aHan3a
MOJIETTUPOBAHUS

OIIK-1.3. Bimageer HaBBIKAMU
TEOPETHUUECKOTO U
AKCIIEPUMEHTATIHHOTO
HCCIIEIOBaHUS 00BEKTOB
npodeccuoHaNBHOM
JIeSITCIIbHOCTH,
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MIPOLIECCOB

Bnaneer: HaBBIKaMu 9KCIICPUMCHTAJIbHOT'O
HUCCICIOBAaHUA 00BEKTOB HpO(I)eCCI/IOHaJ'IBHOI‘/’I
ACATCIBHOCTH Ha OCHOBC IIPUMCHCHU A
BBIYTUCIIUTCIIbHBIX CPCIACTB

IMpodeccuonanbHbIe KOMIIETEHIIUH

[TIKC-2. Criocoben
BBITOJIHATh
MOJICIIMPOBAHKE, aHATTN3
1 Bepu(DUKAITHIO
pe3yJIbTaToB
MO/JICIIUPOBAHUS
pa3paboTaHHBIX
NPUHIUITHATIBHBIX CXEM

AHAJIOTOBBIX OJIOKOB U
Cd-0moka

[TKC-2.1. 3HaeT: npuHIMIIBI
MMOCTPOCHUS U CXEMOTEXHHUKY
aHaJIOTOBLIX OJIOKOB, B TOM
yucie CP-610Kk0B

3HACT: IIPUHIMUIIBI IIOCTPOCHUA U

CXEMOTEXHUKY 0a30BbIX aHAJIOrOBBIX OJOKOB
POY

[IKC-2.2. YMeert: BBIIONHATH
MOJICTTUPOBAHUE, aHATIN3 U
BepU(DUKALIUIO PE3yIbTATOB
MOJICTTUPOBAHUS
NPUHIUITHATIBHBIX CXEM
TUIIOBBIX aHAJIOTOBBIX OJIOKOB
(CD-6m10K0B)

YMEET: BBIIIOJIHATH MOJICTTUPOBAHUE, AaHATIN3 U
BepUPUKALIMIO PE3YIbTATOB MOJICIIUPOBAHHUS
MPUHIMITHATBHBIX CXEM THIIOBBIX
aHAJIOrOBBIX 0710K0B PDY

ITIKC-2.3. Bnaneer:
COBPEMEHHBIMU
POTPaMMHBIMH CPEJICTBAMHU
(CAIIP) nnst monenupoBaHUst
MPUHIAITAATBHBIX CXEM
aHayoroBbeIx 0J10k0B (CO-
0JI0KOB)

BJIQJICCT: METOJIAMU ¥ COBPEMCHHBIMU
MIPOTPaMMHBIMH CPEJICTBAMH JISI
MOJICTTUPOBAHUS PUHIIUTTHAIBHBIX CXEM
aHaJOroBLIX 010KOB POY

4. O0beM TUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYIO Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
M HA CAMOCTOSITeJIbHYIO PadoTy 00y4aromuxcs

OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4€THBIX eMHUII, 144 akaJeMUYecKuX 4acoB.
Pacnpenenenue Tpya10eMKOCTH TUCIHUIUIMHEI 110 BHIaM YU4€OHOU JEATEIHPHOCTH MPEJACTABICHO B

tadimue 4.1.

Ta6muma 4.1 — Tpy10eMKOCTh AUCIUIUTHHBI IO BUAAM YU4eOHOU NeITeTbHOCTH
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Beero |Cemectpsl
4acoB 5 cemectp

Bunpl yueOHOI nesiTenbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 54 54
JIeKunoHHbIE 3aHATHS 18 18
JlaGopaTopHblie 3aHITHS 36 36
CamocrosiTesibHasi padoTa 00y4alOUIUXCs, B T.4. KOHTAKTHasA 54 54
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ nMpemnojaBaresieM, BCero
Hanucanue KkoHCIIEKTa CaMONOArOTOBKH 10 10
[ToaroroBka K TECTUPOBAHUIO 10 10
[ToaroroBka Kk KOHTPOJIBHOM paboTe 12 12
[ToaroroBka k 1abopaTopHOi paboTe, HANMCAHUE OTYETA 22 22
IToaroroBka u capaya JxK3aMeHa 36 36
O0mas TpyA0eMKOCTh (B 4acax) 144 144
Oo0mas TpyaoemMkocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOW NesTeIbHOCTH NMPUBEACHA B
tabymue 5.1.
Tabmuma 5.1 — Pazens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlek. JIab. | Cam. Beero wacos dopmupyembie
Hazpanust paznenos (Tem) JUCHUILTUHBI 3aH., (6e3
. pab6. |pab., q sksamena) KOMITETCHITH
5 cemecTp
1 BBeneHue B YHUCIECHHBIE METOIbI 2 - 2 4 OIIK-1
2 [TorpenHoCcT NpeICTaBICHUS YUCEN Ha 2 4 8 14 OIIK-1
KOMIIBIOTEPE
3 Boruncnenue 3HaueHUd QyHKIUN 2 - 2 4 OIIK-1
4 VaTepnonsauus U annpoKCUMaIus 2 12 8 22 OIIK-1, [IKC-2
5 YUucnennoe nuddepeHunpoBanme u 2 4 8 14 OIIK-1
MHTETPpUPOBaHUE
6 MeTobl penieHusi CUCTEM JIMHEHHBIX 2 4 8 14 OIIK-1
anredpandecKkux ypaBHEHUN
7 PenieHrie HEMMHENHBIX YPAaBHEHUH C OJJHUM |2 - 4 6 OIIK-1
HEU3BECTHBIM
8 PemeHne cucreM HETMHEHHBIX ypaBHEHUN |2 8 8 18 OIIK-1
9 MopaenupoBaHue CIy4YalHbIX BEIUYUH 2 - 2 4 OIIK-1
10 ITporpaMMHBIE cpencTBa Is - 4 4 8 OIIK-1
aBTOMAaTHU3allMM BBIYMCIECHUI
Hroro 3a cemectp|18 36 54 108
Hroro |18 36 54 108

5.2. Conep:xanue pa3aesioB (TeM) IUCHUANINHbBI

Copepxanue pa3aenoB (TeM) TUCUUTUINHBI (B T.Y. MO JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. TIO JEKIUSIM)

TpynoemMKocTh
Haspanus pasznenoB | CopeprxaHue pasaenoB (TeM) AUCIUILTUHBI (B (TeKIMOHHbIE dopmupyembie
(TemM) TUCIUTLTAHBI T.4. TI0 JICKITHSIM ) KOMITETCHITUH
3aHATHSA), 4
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S cemecTp

1 Beenenue B
YHUCJIEHHBIE METOIBI

[IpeameT u ucTOpus pa3BUTHS
BBIYHCIUTENLHON MaTeMaTHKN. DTaIlb
pelenus 3aaun Ha OBM. BeruncnurenbHbIi
skcnepuMeHT. [lorpemnoctu
BBIYUCITMTEIILHOTO SKCTIEPUMEHTA.
XapaKTepUCTUKH BIYUCIUTEIBHBIX 3a/1a4.
VYcToiunBbIE M HEYCTOMYMBBIE, KOPPEKTHBIE U
HEKOppEeKTHHIE 3a1a4u. [Ipumepbl
HEKOPPEKTHBIX 3a1a4. TpeboBaHms
BBIYHCIHUTENLHBIM METOMAM. Y CTOMYHUBOCTD,
KOPPEKTHOCTh, CXOAUMOCTh. [Ipumepbl
HEYCTOWYMBOTO aIrOpUTMa

OIIK-1

Hroro

2 IlorpemHocTu
IIPEJICTaBICHUS YUCEIl
Ha KOMIIbIOTEpE

[IpencrasieHue ynces B KOMIBbIOTEPE.
MamuHHBIN HyJIb 1 MAalIUHHAS
0eCKOHEUHOCTh. AGCOIIOTHAS U
OTHOCHTEJNbHAs norpemwHoctu. OKpyrieHue
YyCell PY BBIYMCIICHUH Ha KOMIIBIOTEpE.
MarmuHHbIH S1iciion. Hakoruienne ommobok
okpyrienus. Kiiaccuueckast popmyna s
IIOIPEIHOCTH CYMMBI, Pa3HOCTH,
npousBeeHus U yactHoro.Ilorpennoctu
OKpYIJICHUS IPU BBIIOJIHEHUH
apupmeTrueckux onepanuit. [lorpemHocTu
CYMMBI JIByX U HECKOJIbKUX YHCEJL.
3aBUCUMOCTb OTPELIHOCTH OT MOPSIJIKA
cymmupoBanus. llorpemnoctu npousseeHus
JIBYX U HECKOJIBKMX YHCE. AJTOPUTM
BBIYMCIICHUS IIpou3BeaeHus yucel. [Ipasuna
BBITTOJIHEHUS apH(PMETHIECKUX OTIepaIfid IPpU
BBIYMCIICHUSX HA KOMIIBIOTEPE.
CratucTuuecke OLEHKH MOTPEIIHOCTEH.
[IpuMmepsl OpraHu3anuy BEIYUCICHHAN.

OIIK-1

Htoro

3 Boruncnenue
3HAYECHUH QyHKUIUH

Brruncnenue 3Hauenuii noauHoma. Cxema
I'opuepa. Beruncnenue sieMeHTapHbIX
¢yskuuit. CriocoObl BEIYUCIECHHH.
Iloka3zatenbHast, Torapudmuyeckas,
TpuroHoMmerpudeckas GpyHkuu. Beruucnenue
KBaJIpaTHOTO KOPHSI.

OIIK-1

HUroro
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4 UnTepnonsuus u
arMmpOKCUMALIHS

[TonsiTue mpubnMKeHus QyHKIUH.
[Ipumenenne anmpokcuManuy QyHKIUH B
CAIIP. Kpurepuu 01m30cTH (PyHKIHIA.
OnTumainbHas annpoKCUMalus.
Knaccudukanus 3aga4 anmpokCuMaIyy.
WuTtepnonsiuust pyHkumii. 3a1aya TuHEHON
UHTEPNOJALMK. JIMHEHHAs TOJIMHOMUAIbHAS
UHTEPNOJALMSA. NHTepIOIALMOHHBIN
MHorouieH Jlarpanxa. Pa3znenennsie pazHoCTH
1 uX cBoicTBa. IHTEepHonsmonHas Gopmyna
Herotona. CoiicTBa HHTEPHOISAIIMOHHBIX
Mozenen. [lorpemHocTs HHTEPIOIALUN.
Muorounens! YeObrmeBa. OnTuManbHbIMA
BBIOOD y3710B MUHTEPHOIAIUU. CXOAUMOCTh
uHTepnosiuuy. JIokanpHas HHTEPIOJIALIUS.
[Ipumenenue ri100aabHON U JTOKAJIbHON
uHTepnonsiuuu. MaTepnonauus
TPUTOHOMETPUYECKUMHU OJUHOMAMHU.
[TonsaTre crnanna. MaTEpnONALNUs ¢ TOMOIIBIO
crtaitHoB. [TocTpoenne KyOHMUecKoro CruiaifHa.
JluckpeTHas cpelHeKBaipaTUUHas
annpokcumanus. CBOICTBO CIilaXKUBaHUS.
[losnydyeHue u penieHre HOpMaabHBIX
ypaBHeHul. [Ipumenenune
CpEIHEKBAIPaTUYHOM alpOKCUMALIHH.
Hawnnyuiias paBHOMepHas annpokcumariusl.
Teopema UeOrrmeBa. Teopema Bamne-Ilycena.
HrtepatinoHHbIN aNrOpuT™M HAXOXKICHUS
HaWIy4Ilero paBHOMEPHOTO MPUOIMKEHHUS.
[IpuMeHeHne HanydIen

annpoKcUMaluu. AIIpOKCUMAIUs METOJOM
Pa3iIoKEHUs B CTENIEHHOM psa. MHOTOWIeH
Teinopa. [lorpemnocts mpubIMKEHUS
MHorouieHoM Teitnmopa. CXOauMOoCTb.
Anmpoxcumanust GyHKIUNA HECKOIBKHIX
nepeMeHHbIX. [IocTpoeHne moBepxHoCTEN U
JUHUNA YPOBHS (DYHKIIMHU JIBYX NEPEMEHHBIX

OITK-1,
MKC-2

Htoro

5 Yucnennoe
IuddepeHIpoBaHme
U UHTETPUPOBaHUE

[IpsiMmoe BbIUMCIIEHUE TPOU3BOAHBIX. JIeBas,
IpaBas U LIEHTPajIbHAs Pa3HOCTHbIE
npou3BoiHbIe. OMMOKY YHCIECHHOTO
muddepennupoBanus. [Ipumenenue
MHTEpHOIIUU. YUCTIEHHOE MHTETPUPOBAHNUE.
@®opmyJibl PSIMOYTOJIBHUKOB, TPaNelnH,
Cumncona. OmuOKy YHUCIEHHOTO
UHTErpupoBaHus. Beibop mara
UHTETPUPOBAHMUSL.

OIIK-1

Uroro
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6 MeTo/bl pelieHus
CHUCTEM JIMHEHWHBIX
anreOpandecKkux
YpaBHEHUI

Knaccudukanus u xapakTepUCTHKH METOJIOB
pemenust CJIAY. [Ipsimbie meToibl. MeTo b1
Kpamepa, oOpatHoit maTpuusl. Meton I'aycca
(cxema eIMHCTBEHHOTO JieaeHus ). Metoz
I"aycca ¢ BBIOOpOM IIaBHOT'O AJIEMEHTA.
Boruncnenue onpenenuresns 1 00paTHOM
MaTpulbl MeTooM ['aycca. MeTo npOoroHku.
[TorpemnocTu pemenus CJIAY. Hopmsr
BEKTOPOB U MaTpull. O1leHKa NOrpeuIHOCTEN.
Yucno obycnoBienHocty. OLeHKa yncia
o0ycnoBieHHOCTH. ITepaninoHHbIE METOTBI
pemenus CJIAY. Meroa npocThix
urepauuii(meron Axkobu). YcioBus
cxoauMocTu. OnieHka yncia urepanuii. Merox
3einens.

OIIK-1

Htoro

7 Penienue
HEJIMHEHMHBIX
YPaBHEHUU C OJHUM
HEU3BECTHBIM

IIpsiMble ¥ UTEPALIMOHHBIE METOBI PELLICHHUS.
Uucio KopHEeN HENMMHEMHBIX YPaBHEHU.
Otnenenune kopHell. MeTobl yTOUHEHUS
KopHer. Merton quxoromuu. Merton xopa.
Meton HeioToHa (KacaTenbHbBIX). Y CIOBUS U
CKOPOCTb CXOAMMOCTH MeToaa HeroToHa.
MonudunupoBannsiit Metoq HeroToHa 1
MeTOJI CeKyImux.l 1ob6anbHo cxoasmuics
Meton. [locnenoBarenbHblii MOUCK KOPHEN
anreOpanyeckoro ypasHenus. Haxoxaenue
KOMIUIEKCHBIX KOpHEH. O0IacTH NPUTKEHUS
KOpHEH.

OIIK-1

HUroro

8 Pemrenue cuctem
HEJIMHEHNHEIX
ypaBHEHUU

CyliecTBOBaHHE, YUCIIO U XapaKTeP PEIICHUI
CHY. Psn Teiinopa mist GyHKIIUNA MHOTHX
MepeMEeHHBIX. MeTo1 MPOCTOM UTEpaLIHH.
Meton HerotoHa. YcinoBUA CXOIUMOCTH
MeTtoaa Herotona. MonudumupoBanHbIi
merox HeroroHa. ['1100a1pHO CXOmSAIIHECs
Moaudukauu Metona Herotona.

OIIK-1

Hroro

9 MopenupoBaHue
CIyYallHbIX BEIUYUH

OCHOBHBIE XapaKTEPUCTUKU CIyUYaHbIX
BesMuMH. [loyueHnne ciryyaliHbIX BEJIMYUH Ha
OBM. I'enepatops! ciiydailHbIX yncesl. Meroa
Monte-Kapno. I[Ipumenenne meroga MoHTe-
Kapio niist BBIYMCIIEHNS ONIpENeIeHHBIX
HMHTErpaJIoB

OIIK-1

Htoro
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10 IlporpammHBbIE bubnuorexku noanporpaMm i pelieHus 0 OIIK-1
cpelcTBa A BBIYMCIIUTENbHBIX 33/1a4. Y HUBEPCAJIbHBIE
aBTOMAaTHU3alUU CUCTEMBI JJIsl aBTOMATHU3allM1 MaTeMaTHUYECKUX
BBIYMCIICHUN 1 UH>XeHepHbIX pacueToB MathCAD,
MATLAB. Opranuszanusi CUCTEM, OCHOBHBIE
¢byskuuu. [Ipumeps! pemenus
BBIYHMCIIUTENBHBIX 3314 C UCII0JIb30BAaHUEM
YHUBEPCAIBHBIX cucTeM. CHcTeMBI
CUMBOJIbHBIX BBIYUCICHUH (KOMIIBIOTEPHON
anreOps) MATLAB, Maple V, Mathematica.
Hroro -
Hroro 3a cemectp 18
Utoro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
He npeaycmoTpeHo yaeOHBIM MIJIaHOM
5.4. JlaGopaTopHbIe 3aHATHUSA
HaumeHnoBaHue nabopaTopHbIX paboT MpuBeieHO B Tabnure 5.4.
Tabnuia 5.4 — HaumeHoBanue 1a00paTOpHBIX paboT
Haspanus paznenos (Tem) HaumeroBanHe 1a60paTopHBIX paboT TpynoemkocTs, | @opmupyemsbie
JUCIUILTAHBI q KOMIIETEHITNH
S cemecTp
2 IlorpemHocTi [IpencraBieHue U OKpyIJIEHHE YUCEN B 4 OIIK-1
MPEJICTAaBICHMS YUCENl HA  |KomIbloTepe. Onepanuu ¢ YuciamMu
KOMIIBIOTEPE IIPY BBIYKMCIEHUU Ha KOMIIBIOTEPE.
WcTouHnKY BOZHUKHOBEHUS OLIMOOK.
Hroro 4
4 UnTepnonsuus u JIuneliHas MoJIMHOMHAIBHAS 4 OIIK-1
annpoKcuManus MHTEPHOIAINS QYHKIHHA.
[lorpemHocTb UHTEPIOISALMH.
CX0MMOCTb UHTEPIOISLMH.
CpennekBagpaTUyHas arnmpoOKCUMAIIHS 8 OIIK-1, I[IKC-2
GbyHKIMH (METOI HANMEHBIINX
kBazapaToB). [Ipubnmxenue
9KCIIEPUMEHTAJIbHBIX JIaHHBIX.
Hroro 12
5 YucneHHoe Annpokcumanusi Ipou3BOAHBIX 4 OIIK-1
nuddepeHIMpOBaHUE U KOHEYHBIMU Pa3HOCTSIMHU.
MHTETPUPOBAHUE KBanparypHsie ¢popmyibt
IIPSIMOYTOJIBHUKOB M Tpaneuuu Jis
HaXO0XIECHUS OIPEECIICHHBIX
uHTerpanoB. Merog CumncoHa.
Hroro 4
6 MeToabl penienus cucteM | MccnenoBanre METOA0B pelIeHUs 4 OIIK-1
nuHenHbIX anredpanyeckux |CJIAY. Meton "aycca. Uuncio
ypaBHEHUI 00yCIIOBIEHHOCTH U MOTPEIIHOCTH
pewenus CJIAY
Hroro 4
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8 Pemenue cuctem Pemenne CHY Ha ocHOBE MeTO/10B 8 OIIK-1
HEJIMHENHBIX YPABHEHUHN npoctoi nrepauuu 1 Herotona
Hroro 8
10 ITporpammHBIe cpencTBa |3HAKOMCTBO C CUCTEMOM AJIs 4 OIIK-1
JUIsl aBTOMaTU3aLU1 MHXEHEPHBIX U MATEMaTUYECKUX
BBIYMCIICHUI BbrunciaeHniit MATLAB. OcHoBbl
nporpamMmmupoBanus B MATLAB.
HUroro 4
Hroro 3a cemectp 36
Hroro 36

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOTpeHo y4eOHBIM IIaHOM

5.6. CamocTosiTeqIbHaAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B

Tadymue 5.6.
Tabmuia 5.6 — Busbl caMocTosATeIbHON pabOThI, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMIETEHIIUN
Bunnl
HaszBanus pasnenos . Tpynoemkocts, | DopMupyemblie
(Tew) AMCHHTHHb CaMOCTOSITEIbHOU o KOMITCTCHITHH DopMBI KOHTPOJIS
paboTsl
5 cemecTp
1 BBenenue B Hammucanue koHcIIekTa 1 OIIK-1 Koncnoekr
YUCJICHHBIE METObI CaMONOITOTOBKHU CaMONOATOTOBKHU
IToaroroBka x 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Uroro 2
2 IlorpemnocTu Hanucanue koHcniekra 1 OIIK-1 Koncnekr
MPEICTABJICHUS YUCENl |CaMOMOATOTOBKHU CaMONOATOTOBKHU
Ha KOMITbIOTEPC IToaroroBka x 2 OIIK-1 KonTposbnas
KOHTPOJILHOHM padoTe pabora
IToaroroBka x 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 4 OIIK-1 JlaGopatopHas
nabopaTopHoOii paboTe, pabota
HaIMCaHUE OTYeTa
Hroro 8
3 Beruucienue Hanucanue koHcnekra OIIK-1 Koncnekr
3HaYeHUI QYHKIMHA CaMOIIOATOTOBKH CaMOIIOATOTOBKH
IToaroroska k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 2
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4 UnTepnonsuus u Hamcanue koHciekra OIIK-1, IIKC-2 Koncnexkr
anmpoOKCUMAITUS CaMOITOATOTOBKH CaMOITIOATOTOBKH
IToaroroBka x OIIK-1, TTKC-2 KonTtponbHas
KOHTPOJIBHOU paboTe pabora
ITogroroska k OIIK-1, IIKC-2 | JIaGopatopHas
nabopaTopHOil paboTe, pabota
HaIMCaHUE OTYEeTa
IToaroroBka x OIIK-1, IIKC-2 TectupoBanue
TECTUPOBAHUIO
Hroro
5 YucaenHoe Hanucanue koHCIIEKTa OIIK-1 Koncnexr
nudhepeHIMpPOBaHUE U | CAMOIIOATOTOBKH CaMOITOTOTOBKH
HHTECTPHUPOBAHUC IToaroroBka x OIIK-1 KonTposibHas
KOHTPOJILHOHM paboTe pabora
[Toarororka k OIIK-1 JlaGopaTopHas
nabopaTopHoi pabdoTe, pabora
HamycaHue OTueTa
IToaroroska k OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro
6 MeToabl pereHust Hamnucanue koHcekra OIIK-1 Koucnekr
CHCTEM JIMHEHHBIX CaMOIIOATOTOBKU CaMOIIOATOTOBKH
anreOpanyecKux IloaroroBka k OIIK-1 Kontponbnas
ypaBHEHUI KOHTPOJIbHOH paboTe pabota
[ToxroroBka K OIIK-1 JlaGopaTopHnas
nabopatopHo# padore, pabora
HaIMCaHUE OTYETa
IToaroroBka x OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro
7 Pemnienue Hanucanne xoHceKkTa OIIK-1 Koncnexr
HEJIMHEHNHBIX CaMOITIOATOTOBKH CaMOITIOATOTOBKH
YPaBHEHUH C OJIHUM IToaroToBKa K OIIK-1 KonTtponbHas
HEU3BECTHBIM KOHTPOJIBHOU paboTe pabora
ITogroroska k OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro
8 Pemenue cuctem Hanmcanne xoHcnekTa OIIK-1 Koncmekt
HEJIMHEHHBIX CaMOIIOATOTOBKU CaMOIIOATOTOBKH
YpaBHEHUI IloaroroBka k OIIK-1 Kontponbnas
KOHTpPOJIbHOH paboTe pabota
[ToxroroBka K OIIK-1 JlaGopaTopHnas
nabopatopHo# padore, pabora
HaIKMCaHUE OTYEeTa
IToaroroBka x OIIK-1 TectupoBanue

TECTHPOBAHUIO

Hroro
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9 MopenupoBaHue Hanucanue koHcniekra 1 OIIK-1 Koncnekr
CIIy4yalHBIX BEJIMYUH  |CaMOMOJTOTOBKH CaMOTIOITOTOBKHU
IToaroroBka x 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Htoro 2
10 IIporpammHubIie Hanucanue koHcniekra 1 OIIK-1 Koncnekr
cpeiacTBa st CaMOTIOITOTOBKHU CaMOMOATOTOBKHU
aBTOMAaTH3alUH [ToaroroBka k 1 OIIK-1 TectupoBanue
BBIYMCIICHUI TECTUPOBAHUIO
ITogroroska k 2 OIIK-1 JlaGopaTopHas
naboparopHoii padore, pabota
HaIKMCaHUEe OTYeTa
Hroro 4
Hroro 3a cemectp 54
[ToaroroBka u cnaua 36 DK3aMeH
JK3aMEHa
Hroro 90

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHHHU AUCHHUILIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHUH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIMH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunpsl yueOHoi
dopmupyemsle JEeATEIIbHOCTH
KOMITETCHIIUH JIek. JIab. Cam. OpMEI KOHTPOT
3aH. pao. pao.
OIIK-1 + + + Koncnekr camonoarorosku, KonrponbHas pabora,
JlaGopatopHnas pabora, TectupoBanue, JK3aMeH
[KC-2 + + + Koncnexr camononrorosku, KontponsHas padora,
Jlaboparopnas pabota, TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucreMa JIJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOpM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH

N . MaxkcuManbHbBIN
MaxkcuManbHbIN MakcuManbHbIN
OaJt 3a nepuos Bcero 3a
@DOopMBI KOHTPOJIS 6amr Ha 1-y1o KT ¢ | Gasur 3a mepuon
mexny 2KT u na ceMecTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHEII cemMecTpa
5 cemecTp
Koncnexr 2 3 5 10
CaMOTIOATOTOBKH
KonrtpomnsHas padora 5 5 10 20
JlaGopaTtopHnas pabota 10 10 10 30
TectupoBaHnue 0 0 10 10
DK3aMeH 30
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Htoro makcumyM 3a 17 18 35 100
epuo.
Hapacratomum ntorom 17 35 70 100

6.2. [lepecuer 0a/1J10B B OLIEHKH 32 TeKYIIM KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMLIMOHHYIO U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0auIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Ornenka YUHUTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 - 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTEIBHO)
3 (yAOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. BeruucnurenbHbie MeTOBI: YueObHoe mocodue / A. A. Munens - 2013. 198 c. [DnekTpoHHbBIN
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/4863.

2. Bonkos, E. A. Yucnennsie MeTosl : yuebHoe mocodue mis By30B / E. A. BonkoB. — 6-¢ u3.,
crep. — Cankr-IlerepOypr : Jlanp, 2021. — 252 ¢. — ISBN 978-5-8114-7899-6. — Tekecr :
AJIEKTPOHHBIN // JlaHb : 37MeKTpOHHO-OMONMMOTEYHass cucTeMa. — Pexum gocTyma: JJsi aBTOPH3.
noJsib30BaTesei. [ DneKTpoHHbIN pecypc|: — Pexum gocryma: https://e.lanbook.com/book/167179.

3. JdemunoBuu, b. II. OCHOBBI BBHIYHCIUTEIbHOW MaTeMaTUKH : yueOHoe mocobue / b. II.
Hemugosuu, Y. A. Mapon. — 8-e usa., crep. — Cankr-IletepOypr : Jlans, 2022. — 672 ¢. — ISBN
978-5-8114-0695-1. — Texkcr : aneKTpoHHBIN // JIaHb : 3EKTPOHHO-OMONMHOTEUHAs cucTemMa. — Pexum
JOCTyma: JJis aBTOpPHU3. NoOJib30oBaTeliel. [DIEKTpOHHBIM pecypc]: — Pexum npocrtyna:
https://e.lanbook.com/book/210674.

4. Yeprkamua M.B. BeruncnurensHas marematuka: yueOHoe nocodue. / M.B. Uepkamun, JI.W.
ba6ax — 3-e u3a. crep. — Tomck: TYCVYP, 2018. — 256 ¢. — TexkcT: dJIEKTPOHHBINA //
O6pazoBarenpHbIil moptan kadenpsl KCYII. — Pexxum noctyna: cBoOOIHBIN [ DNEKTPOHHBIN pecype]: —
Pexxum moctyma: https://kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=277.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. BepxOunkuii, Banentnn MuxaitnoBud. OCHOBBI YUCICHHBIX METOOB : YYEOHHK JJISl BY30B. -
M. : Beicmias mikona , 2005. - 847 (manuuue B 6udbmuoreke TYCYP - 70 3k3.).
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2. Kupees, B. 1. Uucnennple METOIBI B IpUMEpaXx M 3aj1adax : yueOHoe nocooue / B. U. Kupees,
A. B. IlanTeneeB. — 4-e¢ u3xa., ucnp. — Caunkt-IlerepOypr : Jlans, 2022. — 448 c. — ISBN
978-5-8114-1888-6. — Texkcr : anekTpoHHBIN // JIaHb : 37IEeKTPOHHO-OMOIMOTEUHAs cucTemMa. — Pexum
JOCTyma: JJis aBTOPHU3. NoOJib3oBaTeliel. [DIEKTpOHHBIM pecypc]: — Pexum pocrtyna:
https://e.lanbook.com/book/212063.

3. IlmoxoTtHukoB, K. 3. Beruucnurensueie MeToabl. Teopus u npaktuka B cpeae MATLAB: kypce
neknuit : yaednoe nmocodbue / K. D. [InoxoTHukoB. — 2-e u3f., ucnp. — Mocksa : ['opsiyas nuHus-
Tenexom, 2016. — 496 c. — ISBN 978-5-9912-0354-8. — TekcT : 31eKTpOoHHBIH // JIaHb : 2JIEKTPOHHO-
OuOMoTeuHas cuctemMa. — PeXuMm focTyma: il aBTOpU3. MOJIb30BaTeIeH. [ DIEKTPOHHBIN pecypc]: —
Pexxum moctyma: https://e.lanbook.com/book/111087.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKUE MOCOOUs

1. Yepkamuu M.B. BeramcnurenbHas MatemMaTHka: ydyeOHO-MeToaudeckoe mocodbue / M.B.
Uepkamun, JI.M. babak — Tomck: TYCYP, 2007. — 172 ¢. — TekcT: 31eKTPOHHBIN //
O6pazoBarenpubiil moptan kadenpsl KCYII. — Pexxum moctyna: cBOOOIHBIN [ DNEKTPOHHBIN pecypc]: —
Pexum noctyna: https://kcup.tusur.ru/index.php?module=mod _methodic&command=view&id=102.

7.3.2. YyeOHO-MeTOAUIECKHE IOCOOUS NJIsl JIUII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIaAlITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapylIeHUsIMU 3peHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst v ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn AUCUUIIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ IPOrpaMMHoOe odecrnedyeHre JUCHMIITTHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue JJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI U IIPOMEKYTOYHOM aTTeCTAllMN UCTIONb3yeTCs yueOHasi ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymnibl, 000pyJOBaHHAs JOCKOM U CTaHAAPTHOW yueOHOM
Mebenblo. MiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepI/IaHbHO-TeXHI/IquKOC n nMporpammHoe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

JlaGopatopusi nHGOPMAITMOHHBIX TEXHOJIOTHM: ydyeOHass ayJIUTOpHS ISl MPOBEICHUS 3aHATUI
MPAKTUYECKOTO THUIIA, yueOHast ayAUTOPHUS ISl TPOBEICHUS 3aHATUH JTaOOPATOPHOTO TUIIA, TTIOMEIEHUE
JUTsl caMocToATeNbHOM paboThr, 634034, Tomckas o6mactb, . ToMmck, Bepmmanna ynuna, a. 74, 323 ayn.

Ornrcanne UMEIOIIETOCs 000Py10BaHMUS:

- IITK na 6a3ze IBM PC/AT - 4 mr.;

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;
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- PaGouee mecTo npenogaBaTes.
[IporpammuoOe obecrieueHue:

- Far Manager;

- Foxit Reader;

- MatLab&SimulinkR2006b;

- Mathcad 13, 14;

- Microsoft EXCEL Viewer;

- Microsoft PowerPoint Viewer;
- Microsoft Word Viewer;

- OpenOffice 4;

- Windows Embedded 8.1 Industry Enterprise;

Jlabopatopusi CAIIP: yuebHas aynuTopus s HMPOBEACHUS 3aHATHN MPAKTHUUYECKOTO THUIIA,
ydeOHasi ayAUTOpHS Ui MPOBEACHUS 3aHITHH J1abOpaTOPHOTO TUIIA, TOMEIIEHUE JIJIsl CAMOCTOSATEIbHOM
pabotsr; 634034, Tomckast obmacTs, T. Tomck, Bepmununa ynuna, 1. 74, 321 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- UnrepaktuBHas nocka SmartBOARD;

- Monutop SVGA;

- Monwurop 17,0" LG FLATRON L1750SQ SN (10 mt.);

- [Tpoextop LG RD-DX 130;

- [I9BM -"PENTIUM-386"- 7;

- Cucremnsiit 6510k Intel Cekeron 2.93CHz KC-1 (2 mt.);

- Cuctemuslii 0110k Intel Cekeron 2.93CHz KC-3;

- DKpaH;

- Jlocka MapkepHasi;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmHoe obecrieueHue:

- Far Manager;

- Foxit Reader;

- MatLab&SimulinkR2006b;

- Mathcad 13, 14;

- Microsoft EXCEL Viewer;

- Microsoft PowerPoint Viewer;

- Microsoft Word Viewer;

- OpenOffice 4;

- Windows 10 Enterprise;

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacoN0KEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.
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8.4. MaTepuaibHO-TeXHHYECKOe o0ecneyeHue TUCIUIIMHBI IJIs1 JIMI] ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIONIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUSI.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMHCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi nHGopManuu B JOCTYMHBIX opMax, MOOUIEHON CHUCTEMBI MPENoAaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOM 3aHMMAIOTCs OOyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOU, MYJIbTUMEIUMNHOU CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIONIMMUCS C HAPYLIEHUSIMHU 3PEeHUs TMPEIYCMOTPEHO UCIOIb30BAHUE B
JMEKIUOHHBIX U y4EOHBIX ayJAUTOPHUSX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 11 KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHsATHSAX ¢ OOYyYAIOMIMMHCS C HAPYUHIEHHWSIMH ONMOPHO-ABUTaTeJbLHOIr0 ammapara
HCTIONB3YIOTCS allbTePHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMALMU U APYyrue TEXHUYECKUE CPEeACTBa
npueMa/mepenadn yueOHoi nHGOpMaIMU B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
TOJE ¢ MHBATUIHOCTBIO.

9. OI[eHO‘IHBIe MaTepuajJbl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3yYCHUSA
AUCHUITJIMHbI

9.1. Conep:xaHue OLIeHOYHBIX MAaTEPHAJIOB JIsl TEKYIIEer0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAHH

Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, pecTaBlIeHHbIe B Tabuuie 9.1.
Ta6mmma 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

HagBaI;Eii;;ieﬂii (rem) cigﬁﬁgfgjr;;e ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
1 BBeneHue B UUCIICHHBIC OIIK-1 Koncnekr [IpuMepHBIi IEpedYeHb TEM
METObI CaMOINIOJATOTOBKU | JIJIs1 KOHCIIEKTOB
CaMOIOATOTOBKHU
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuenp sK3aMEeHALIMOHHBIX
BOIIPOCOB
2 IMorpemnoctu npeactasienus | OTIK-1 Koncnekr [IpumepHbIil nepedeHb TeM
YHCeJl Ha KOMIIbIOTEPE CaMONIOJATOTOBKU | JIJIs1 KOHCIIEKTOB
CaMOIOATOTOBKHU
KonTponbHas [IpuMepHBIil IepeyeHb
pabota BapHaHTOB (33 IaHUIA)
KOHTPOJIBHBIX PaboOT
Jlaboparopnas Tembl 1a00opaTopHbIX pabOT
pabota
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
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3 Boluncnenue 3HaueHUN OIIK-1 Koncniekr [IpuMepHBIii IepeyeHs TeM
GyHKIUN CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 Vatepnonsauus u OIIK-1, [IKC-2  |KoHcnekT [IpuMepHBIil TepeyeHs TeM
anmnpoKCcUManus CaMOIIOATOTOBKH | ISl KOHCIIEKTOB
CaMOTIOATOTOBKH
KontponbHas [IpuMepHbIii IEpeUeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX PaboOT
JlaGopaTopHas Tembl m1abopaToOpHBIX paboT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH Ilepeuenb 3K3aMEHALIMOHHBIX
BOIIPOCOB
5 Yucnennoe OIIK-1 Koncnekr [IpuMepHBIii IepeyeHs TeEM
muddepeHIpoBaHUE U CaMOMOJATOTOBKU | JIJIs1 KOHCIIEKTOB
MHTETPUPOBAHUE CaMOIIOATOTOBKH
KoHTtponbHas [IpuMmepHBIil nepeueHb
pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
Jlaboparopnas Tewmbl 1abopaTopHBIX pabOT
pabota
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
6 MeTo/1bl pelIeHNs] CUCTEM OIIK-1 Koncnekr IIpuMepHBIii IEpeyeHs TeM
JMHENHHBIX aaredpanyeckux CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
YpaBHEHUU CaMOIIOATOTOBKH
KoHntpoinbHas [IpuMepHBIil nepeyeHb
pabota BapHAHTOB (33 aHMIA)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Temsbl 1abopaTopHbIX paboT
pabota
TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3a/laHNUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX

BOIIPOCOB
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7 PellieHre HETMHEWHBIX OIIK-1 Koncniekr [IpuMepHBIii IepeyeHs TeM
YPaBHEHUH C OJJTHUM CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
HEU3BECTHBIM CaMOIIOATOTOBKH
KonTponbHas [IpuMepHBIii TIEpeYeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
8 Pemienue cucrem HenuueHsix | OITK-1 Koncnekr [IpuMepHBIil IEpedYeHb TEM
YPaBHEHUU CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3aaHUM)
KOHTPOJIbHBIX padoT
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3alaHNN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
9 MonenupoBanue ciydaiiupix | OITK-1 Koncnekr [IpuMmepHBIil nepeyeHs TeM
BEJIMYNH CaMOIIOATOTOBKH | JIJIsl KOHCIIEKTOB
CaMOTIOATOTOBKH
TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
10 IIporpammusie cpencta aist |OITK-1 Koncnekr [IpuMepHbIil IEpedYeHb TEM
aBTOMATH3alMK BBIYMCICHUN CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHUS IO
JUCHUIUIMHE TpUBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOyUECHHS IO

JTUCIUTIIMHE
®dopmynupoBka TpebOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Onenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh | yMETh | BIIAJICTh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. OTHOCUTENHHON MOTPEIIHOCTHIO MPUOIMKEHHOTO YHCIIa @ Ha3bIBAIOT
a) OTHOIIIEHUE €T0 a0COIOTHOM MOTPENTHOCTH K a0COIFOTHOM BenmuuHe uncia a (a#0)
b) pa3sHOCTh MKy TOUYHBIM M MPHOIMKECHHBIM 3HAYCHUEM YUCIIa a
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C) OTHOIIIEHUE €T0 a0COTIOTHON MOTPENTHOCTH K 3HAYEHHUIO YHUCIIa a
d) B mpe10’)KEeHHBIX BapUaHTaX HET MPaBUILHOTO OTBETA

2. AOGCOmI0OTHAS MOTPEITHOCTH CYMMBI YHCEN paBHA
a) cyMMe aOCOMIOTHBIX MOTPEUTHOCTEH cllaraeMbIX
b) abcoMOTHO# MOTPEIIHOCTH HAUOOJIBIIIETO U3 ClIaraeMbIX
¢) aOCOTIOTHOM MOTPENTHOCTA HAUMEHBIIIETO U3 ClIaraeMbIX
d) B mpey10’)KEeHHBIX BapUaHTaX HET MPaBUILHOTO OTBETA

3. AGcontotHas morpemHocts auddepenuupyemoit Gpynkiuu f(x) , oOycimoBieHHas Malou
MOTPENTHOCTHIO aprymMeHTa dx, onpenensercs Gopmyoi
a)df=|f'(x) | dx
b) df = f'(x) dx
c)df =dx
d df = f(x) dx

4. ®opmyna Tpanenui 1l TIpUOIMKEHHOTO BBIUNCICHUS HHTETPAJIOB JaeT TOYHBIM pe3yIbTaT
a) TSl TMHEHHBIX QYHKITHI
b) nms TMHEHHBIX U KBaAPATUYHBIX (DYHKITHI
C) JUIsl IOJIMHOMOB BTOPOTO MOPSIIKA
d) B mpey10’)KEeHHBIX BapUaHTaX HET MPaBUILHOTO OTBETA

5. Tlpu pemieHrn CUCTEM JIMTHEHHBIX aJireOpandecKuX ypaBHEeHU MeTo ['aycca ¢ BrIOopoM
[JIaBHOT'O AJIEMEHTA MPUMEHSIOT
a) ISl YMEHBIIEHHSI TOTPEIIHOCTH BBIYUCIICHUN
b) nist yCKOpEeHHs MpOIeyphl peIIeHUs
C) YIpPOUIEHHsI aJrOpUTMa pacuera
d) B mpe10’)KeHHBIX BapUaHTaX HET MPaBUILHOTO OTBETA

6. Meton ["aycca penieHus: CUCTEM JIMHEHHBIX aJIreOpandecKuX YpaBHEHUN MTPEACTABISIET CO00i
a) MpoLeaypy MOCIEeI0BATEIbHOTO UCKIIIOUEHUSI HEU3BECTHBIX
b) MeTOIMKY, OCHOBaHHYIO Ha ONPEEICHUH 00paTHOM MAaTPHUIIbI
C) MpoLEeypy UTEPALIIOHHOTO YTOUHEHUS PEeLICHUS
d) B mpey10’)KeHHBIX BapUaHTaX HET MPaBUILHOTO OTBETA

7. ®opmyna CUMIICOHA IS TPUOIMKEHHOTO BBIYUCIICHUS HHTETPAJIOB 1a€T TOYHBINA PE3yIbTaT
a) JUIs TIOJIMHOMOB JI0 TPEThET0 MOPSAKA BKIOYUTEIBHO
b) nmst TMHEHHBIX U KBaAPATUYHBIX (DYHKITHI
C) TOJBKO JUTsI IMHEWHBIX (PYHKITAN
d) ToNBKO IS TOTMHOMOB BTOPOTO TOPsIIKA

8. Ilpu BBIYUCIICHUU OMpEIEICHHOTO HHTEerpaja mo ¢popmysie CUMIICOHA KOJIUYECTBO OTPE3KOB, Ha
KOTOpBIE pa30MBaeTCsl MHTEPBAJI HHTETPUPOBAHUS, JOKHO OBbIThH
a) YeTHBIM
b) HEUYETHBIM
C) IPOU3BOJIBHBIM
d) B mpey10’)KeHHBIX BapUaHTaX HET MPaBUILHOTO OTBETA

9. Ilpu yMHOXXEHUU U JI€TICHUH MPUOIUKEHHBIX YHCEIl
a) UX OTHOCHUTEJIbHBIE MOTPEIIHOCTH CKJIAbIBAIOTCS
b) X aGCOMIOTHBIC TOTPEUTHOCTH CKJIaIBIBAFOTCS
¢) abCOI0THAS MOTPEITHOCTh Pe3yJibTaTa paBHA a0COIIOTHOM MOTPEUTHOCTH MaKCUMAJIBHOTO
COMHOXUTEJS
d) B mpe10’)KeHHBIX BapUaHTaX HET MPaBUILHOTO OTBETA

10. OtHOCHTENBbHAS MOTPEIIHOCTh Sy GYyHKIMH y= eXp(X) , 00yCIOBIEHHAs MaJIOW MOTPEITHOCTHIO
aprymeHra, onpezesnsercs GopMyioi
a) Sy = dx, rae dx - abcomoTHas MOrPeITHOCTh ApTyMEHTA
b) Sy = Sx, rae Sx - oTHOCHUTEIBHAS TOTPEITHOCTh APTyMEHTA
¢) Sy = exp(x)*dx
d) B mpeyI0’)KEeHHBIX BapUaHTaX HET MPaBUILHOTO OTBETA
11. Cucrema nTuHEHHBIX anreOpanvdecKux ypaBHEHHH AX = b uMeeT eJMHCTBEHHOE PEIICHNE, eCITN

a) ONpeIeUTEeNh MAaTPULBl A HE PaBEH HYIIIO
b) maTtpuiia A ecTb HeHyJIeBas MaTpHUIla
C) CTPOKH MaTpPHUIIbl A JIMHEHHO 3aBUCHUMBI
d) TonpKO ecim onpeaeIuTeah MATPHUITBI A OOJIbIIE HYJIS
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12. ®opmyna CumricoHa A1l BBIYUCICHUSI ONIPECICHHOTO HHTErpajia MOKET OBbITh 3alucaHa B
BUJIE

)
[ f(x)dx=

a)

(M+J’(xl)+._+f(xn_l )Jm-,

b—
X =X +Ax,i=01,..n, Ax= 2.
n

b) {f(xo)Jff(-’CZm)+z(f(-"z)*f(-"4)---+f("'2n72 )+

AL (o) + () et £ (i)} 5
b-a b-a
no 2m
C) y(-‘nl):.V(xi)_f(-‘}'a}’i)m-
X=X +A, =01,
g ¥0) = ()= (3)

X =% tAr i=01,..

Ax =

13. d)opMyna Tpar[eunﬁ JJI1 BBIYUCJIICHUA OIIPCACIICHHOTI'O HHTCTpaIa MOXKET OBLITH 3alKcaHa B BHUAC

; f(x)dx_(f(%);f(%)

a) ¢

+F(x) 4t f(x0 )JM,

B
X=X +Ax,1=0,1..n Ax= -

‘a:s

n :

b) ?f(x)d‘c:rgf(xi);ﬁx. Av=

B n b-a
c) j'f(.r)dt:%f(xi)m, Ax:T.

d) B IIpeTOKEHHEBIX BADHAHTAX HET IIPABHIBHOTIO OTBETA

9.1.2. [lepeyeHb IK3aMEHALIMOHHBIX BOIIPOCOB

1. ITorpemHoCcTH BEIYMCICHUN
1.1 TpeboBaHus K BHIYUCITUTENBHBIM METOIAM
1.2 AGcontoTHas U OTHOCUTEINbHAS OIIMOKA BBIYUCICHUN
1.3 3navamue, BepHbIE U COMHHUTEIbHBIEC IUGPHI YUCIIA, CBSI3b C MOTPEUTHOCTHIO BHIYUCICHUI
1.4 TIpencraBnenune yucesn B 9BM (¢ ¢pukcupoBaHHOW M TIaBaromieil TOYKOM). MaluHHBIN
HOJIb U 0ECKOHEYHOCTh
1.5 Oxpyrnenue uncen B 9BM
1.6 TTorpentHOCTH CYMMBI (Pa3HOCTH) YUCE
1.7 TTorpentHOCTH YMHOXEHUS (JICTICHUS ) YUCE
1.8 O6m1as popMysa MOTrPEITHOCTH BEIYHCICHUN
2. Brruncnenne QyHKIui
2.1 Beruucnenue 3HayeHui noauuoma. Cxema ['opaepa
2.2 Bpryucienue 3JeMeHTapHbIX (DYHKIMI Ha TIpUMepe Sin X
2.3 Beruucnenue GyHKIHUA Ha OCHOBE Pa3JI0KEHUS B CTCTICHHOU PsiT
2.4 JlpoGHO-parmoHanbHas annpoKcuMaIus QyHKIHIT
3. Pemenune CJIAY
3.1 IlocranoBka 3agauun. YciaoBue cyunectBoBanue pemenuss CJIAY. Iloustue
obycnoBienHoctr 3anaun pemenus CJIAY. Meroapl permieHus.
3.2 Meton Kpamepa
3.3 Merton l'aycca
3.4 Meton I"'aycca ¢ BBIOOpOM TJIaBHOTO AJIEMEHTA
3.5 Berunciienne oOpaTHONW MaTPHILBI
3.6 Metoa mporoHKu
3.7 Meton nipocThIX urepanuid (SIkoom)
3.8 YcnoBue cXOMMOCTH UTEPAMOHHBIX MeTo0B pemeHus CJIAY
3.9 UrepanmonHslii MeTon 3eiaesns

CornacogaHa Ha noprane Ne 54946 20



4. PenieHue HETMHEMHBIX YPAaBHEHUI
4.1 OOmas moctaHoBKa 3a1aun. OTIAeNeHNE KOPHEH
4.2 MeTtoa TUXOTOMHUU
4.3 Meton xopa
4.4 Meton Herotona
4.5 Metoa cexkymux
4.6 MeTtoa npoCThIX UTEpaALIU
4.7 OcoOeHHOCTH pelieHus anreOpandecKux ypaBHCHHUI
5. PemeHue cucTeM HEIMHEHHBIX YPaBHEHUM
5.1 ITocranoBka 3agaun. CyIlieCTBOBAaHUE M YUCIIO pelIeHn. JIokanu3anus KopHe
5.2 Meton Herotona-Padcona
5.3 QuckpetHbiii MeToa HproToHa
5.4 Meton cexkymux ainsa CHY
5.5 meron urepauus aist CHY
5.6 Pemienne CHY Ha ocHOBE OIITUMU3AINA
6. Ilpubnmxenue GyHKIHMA (MHTEPIIOJISIIHS)
6.1 ITocranoBka 3amaun. Knaccuduxaius MeToa0B MPUOTKCHUS
6.2 JIuHeiiHast MOTMHOMUANIbHAS UHTEPIOJSALINS
6.3 MuorowrieH Jlarpanx
6.4 NUnrtepnonsunonnas Gopmyna HeroToHa
6.5 JlokanbHas uaTepnosauus. CrutaiiHbl
6.6 JluHeiHbIN crutaitH
6.7 KBanpatuuHblii CIUIaiH
6.8 KyOuueckuii criaitn
7. Tpubnmxenue GyHKIMHA (QITPOKCUMAIIHS )
7.1 IlocTaHoBKa 3a1aun. OMIUpUYEcKre GopMyITbl
7.2 Metol HaMMEHBIINX KBaJipaToB. JInHeiHas perpeccus
7.3 Meto HauMeHbIINX KBapaToB. [lommHoMHaIbHAS anpOKCUMALIUS
8. Uucnennoe nuddepeHunpoBanme
8.1 [locTtanoBka 3a7auu. BeruncieHne npou3BOJHOM Ha OCHOBE OINPEICICHUS
8.2 Koneuno-pasnoctusie anmpokcumaruu (JIPTI, LIPTI, TTPIT)
8.3 luddepennupoBanre Ha OCHOBE HHTEPIOJISAIINH
9. YucneHHOe UHTETPUPOBAHUE
9.1 IloctranoBka 3anauu. [loHsaTre KkBagpaTypbl
9.2 ®opmyibl NPpAMOYTOJILHUKOB. [Torpemnocts MmeToaa
9.3 ®opmyna tpaneuuid. [lorpentHocTs MeTO1a
9.4 ®opmyna Cumncona. [lorpemHocTs MeTOa
9.5 Meron Moure-Kapio
10. Yucnennoe pemenne OY
10.1 [TocranoBka 3agauu. Meronasl pemenust OY. @opmynuposka 3agaya Ko
10.2 I'eomeTpuyeckas uarepnperanus pemenus OY
10.3 Meton Diinepa (mpsmoi)
10.4 Meton Diinepa (0OpaTHBIN)
10.5 Meton Tpanenwuii (Ditnepa ¢ mepecaeTom)
10.6 Meton Pynre-Kyttsl 4-ro nopsiaka
10.7 Pemienune cucrem OLY u O/1Y BbICIIMX MOPSAIKOB.
10.8 MeTobpl MpoTrHO3a-KOPPEKIMHK (Ha TpUMEpPEe 00paTHOTO MEeTo1a Diijiepa).
10.9 [1onsarue yctoitunBocTH MeTO10B pemenus OY
10.10 Ouenka ycTOHYMBOCTH METO/IA HA IPUMEPE METO1a Dilepa

9.1.3. IlpuMepHbBIii NepeYyeHb TeM ISl KOHCIIEKTOB CaAMOINOAT0TOBKH

—_

. [onarue npubmamkeHHoOro yncna. AOCOIIOTHAs U OTHOCUTENbHAas norpemHocTy. [IpenensHble
a0CoJIIOTHAs. U OTHOCUTEINIbHAS TIOIPEIIHOCTH.

. IIpencraBnenue yncen B KoMmnbioTepe. MammHHbIN HOJIb, MALTMHHASL OECKOHEYHOCTh

. IlorpemHocTu MaTeMaTUYECKUX ONEPALMM IPU BBIYUCIICHUAX Ha KOMIIBIOTEPE

. Boruncnenust pyHKUIMI Ha KOMIBIOTEPE

. 3amaua nuHeilHoW uHTepmnonsuuu. HaxoxaeHue kod(PUUHEHTOB HHTEPIOIUPYIOIIECH

BN
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._.
SR

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

GyHKIHH.
JIvHeiHasg MoOJTMHOMHAIbHAS UHTEPIOJIALIMS.

Nutepnonsimonnsiii MHorowieH HeroToHa.

NutepnonsainonHbiii MHOTOUJIeH Jlarpanxa.

MeTobl pelieHus: CUCTEM JIMHEWHBIX ypaBHEHM: MeToq ["aycca.

Pemenue CJIAY metronom ["aycca ¢ BBIOOPOM TJTAaBHOTO 2JIEMEHTA.

MeToibl pelieHus: CUCTEM JTMHEUHBIX YPABHEHHI: METOJ TPOCTHIX UTEPALIHIA.
Brruucnenue oOpaTHeIX MaTpHIl MeTo1oM ["aycca

Merto/ibl pelieHust CUCTEM JIMHEWHBIX ypaBHEeHMI: MeTo] Kpamepa

MeToibl pelieHus: CUCTEM JIMHEUHBIX YPABHEHHI: METO 3ehaens

YucnenHoe unterpupoBanue. Kaaparypusie popmyssl IpsIMOYTOJIBHUKOB U Tpareuui
Meton neneHus oTpe3ka nomnoiaM (MeTo AMXOTOMUM) [Tl pEIICHUs HETMHEWHbBIX ypaBHEHUN
Meton HproToHa (KacaTeabHBIX)

Koneuno-pasHoctabie anmpokcuManuu npou3Boaasix (JIPTI, TTPIT, LPIT)

Yucnennple MeTOABI pemieHus nuddepeHImaibHbIX ypaBHeHUH (3a1a4a Korm)
YucneHHble METOIbI pelieHus: cucteM auddepeHIanbHbIX YpaBHEHUN

9.1.4. IlpuMepHbIii NepedyeHb BAPUAHTOB (3a1aHNI) KOHTPOJIbHBIX padoT

. IlorpemHocTy BEIYUCICHUN Ha KOMIIBIOTEPE

3amauva 1 - Halitu npenenbHbie aOCONIOTHYIO M OTHOCUTEIBHYIO MOTPEIIHOCTH BHIYUCICHUS
obrema umIMHApaA, ecnu paauyc ocHoBaunums r = 20,0 £ 0,1 cm, Beicora h =20 + 0,1
cM, ipumeM 1t = 3,14, (T.e. 1 = 3,14 £ 0,005 )

3amaua 2 - HaiiTu npenenbHble aOCOMIOTHBIE MOTPEIIHOCTH M3MEPEHUsS pajuyca u
BBICOTHI LIUJIUH/IPA,

ecnu u3BecTHo, uTo V=25 000 £ 500 cm3, r = 20 cm, h = 20 cm, © = 3,14 Takxke yuecThb
MOTPEIIHOCTh TMPEICTABICHHS YHUCIIA T)

3anauka 3 - KakoBbl mpenenbHble aOCONIOTHAs U OTHOCHUTENbHAS MOTPEUIHOCTH
npejacraBieHus yuciaa a = 123,45678, ecau HaAM HU3BECTHO, YTO BEPHBIMHU B
HEM SIBISIOTCSA TOJBKO b = 6 nudp ?

3anuiuTe ero B HOpMaau30BaHHOU (hopMme.

. Pemienue CJIAY

7 10 171 [* 176
Pewwntb metogom lMaycca C/1AY [4 5 9] : [le = [170]
1 1 71 IX3 83

. Pemmienne CHY

Pemmth cuctemy ypaBHeHHI ¢ moMolbio metoaa Herotona-Padcona

l-fl (Il‘ '1_1:] = .‘-1: —x,—1=0;

1._f2(-"1- Xy) = 1'11 + ﬁj —9=0.

Annpokcumarusa Ha ocnope MHK

3Ha4YeHuA dyHKUMK ¥ = flx) 3apaHbl TabnnyHo
3apaH evg, amnupmryeckon sasmcumoctn O(C, x) =C,+ C/x
HaliTu KoadpduumneHTsl Mmogenn Ha ocHoBe NpumeHeHua MHK

54 1 2 3 4
¥ 4 35 3.33 3:25

Pemienne HenMMHEMHBIX ypaBHEHUH

Pemmith ypaBHenue Buaa 2x"3 +2x"2 = 5 METO0M AUXOTOMHUH.

1) BBITIOJTHUTH OTJEICHUE KOPHEW Ha nHTepBate [-2;2] ¢ marom dx=1
2) cnenaTh 2 UTepalyu, OIIEHUTh TOYHOCTh HAMICHHOTO PEIICHUS

9.1.5. TembI J1a00paTOPHBIX PadoT
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1. IIpencraBieHue U OKpyIJIEHHE YKCENl B KOMIIbloTepe. Onepaiuu ¢ YuciaMu Mpu BbIYUCICHUU
Ha KomMnbloTepe. ICTOYHNKN BO3SHUKHOBEHUS OLUINOOK.

2. JluneliHass mOJWMHOMHUANbHAs WHTEepHoJAnus ¢GyHkiui. [lorpemHOCTh MHTEPIOIAIUH.
CX0IMMOCTb UHTEPIOJISIIHH.

3. CpeanekBagpaTuuHas annpokcumanus QyHKIUE (MeTOd HauMEHBIIMX KBajaApaToB).
[TpubmmkeHre IKCIepUMEHTaTbHBIX TAHHBIX.

4. AnnpokcuManusi HTPOU3BOAHBIX KOHEUYHBIMH pa3HocTsAMHU. KBaapaTypHbie (GopMyIbl
NpSIMOYTOJILHUKOB W Tpameluil Uisi HaXOXXJAEHHUsS OINpeJelIeHHBIX MHTerpajoB. Meton
Cumncosa.

5. UccnenoBanune metonoB pemieHuss CJIAY. Meroa IN'aycca. Unucino oOyclOBIEHHOCTH H

norpemHocty pemenusi CJIAY

Pemienue CHY Ha ocHOBe MeToA0B pocToil utepanuu u Herotona

. 3HAKOMCTBO C CHUCTEMOM JIJII MH)KEHEPHBIX U MaTemMaThudyeckux BbluncieHuii MATLAB.

OcHoBsl nporpammupoBanus B MATLAB.

~ o

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoOid, CITIUCKOM
y4eOHO-METOMUECKOT0 U NMporpaMMHoOro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaita He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUIUIMHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJaM Jisl JUIl ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBbS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTEpPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabmuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA IS JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu o0y4aromuxcs

MaTepHaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOIPOCHI MpoBepKa

K 3a4eTy, KOHTPOJIbHbIE paOOTHI
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C HapylIeHUSIMU 3pEHUS

CobecenoBaHue 110 BOIIpocam K
3a4eTy, OIpoc MO TEPMUHAM

[Ipenmy1iecTBEHHO yCTHas
IIpoBepKa (MHANBUYAJILHO)

C HapylIeHUsIMHA OTIOPHO-
JIBUTATEIILHOTO arlnapara

Pemienue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJbHBIE Pa0OTHI, MUCbMEHHBIE
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JTUCTAaHIIMOHHBIMU METOJIaMU

C orpaHUYCHUSIMHU T10
o01IeMe IUIIUHCKUM
[MOKA3aHUSAM

TecTbl, NMCEMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE paOOTHI,
YCTHBIE OTBETHI

[TpeumyieCTBEHHO MTPOBEPKa
METOAMH, OMPEICIITIOITUMHUCS
UCXOJISl U3 COCTOSTHUS
00ydaromierocss Ha MOMEHT
MPOBEPKH

9.4. MeToanuecKue peKOMEHAAIUN 110 OLEHOYHBIM MATEPUAJIAM [IJIfl JIUI C OTPAHUYEeHHbIMH

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCcCMaTpPUBACTCS
noctymnHasi popma npeaoCTaBICHHS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & IMEHHO:

— B mieuaTHoi hopme;

— B [1€YaTHOW (hopMe C yBETUUEHHBIM IIPHPTOM;

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIYX;

— IIPEJJOCTABJICHUE 33aJaHUS C UCIIOJIb30BAHUEM CYPIONEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEIMYHMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [[is Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33JJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTCHTA,

— [PE/ICTaBJICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIMJIOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdhopManuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HX 30POBbSI H BOCHIPUATHS MH(DOpMALIUK:

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSIMHU OIMOPHO-ABUI'aTC/JILHOI'O allliapaTa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

[Ipu HEOOXOAMMOCTH JUISL JIMI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbS U MHBAJIUJIOB
MpolLeypa OLEHUBAHUS PE3YIbTATOB O0YUCHUS MOXKET TPOBOJAUTHCS B HECKOJIBKO JTAIIOB.
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