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1 O0uue most0:xxeHUs

Pabouas mporpamma nucuuruinHbl «CpencTBa aBTOMAaTU3UPOBAHHBIX BBIUMCICHU) CO-
CTaBJICHA B COOTBETCTBHH C TPEOOBaHUSAMU (eAePATHHOTO TOCYJAPCTBEHHOTO 00pa30BaTeIbHO-
ro craHjapra, yTBEpKICHHOTO MpHkazoM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit
Oeneparn Ne 165 ot 06.03.2015, u ocHOBHOU TpodeccnoHaTbHON 00pa30BaTEILHON MPO-
rpaMMbl TOATOTOBKH «Opranusanys NepeBO30K U yIpaBiIeHUE B €AMHON TPAHCIOPTHOU CHUCTe-
Me» 1o HarpaBieHuto 23.03.01 TexHoaorus TpaHCIOPTHBIX MPOIECCOB.

3anaun [TprobpereHne nNpakTUYECKUX HABBIKOB PpabOThl B KOHKPETHHIX MaKeTaxX, CH-
AUCHHILIAHBI cteM KomnbroTepHoN Marematuku (CKM) mo pelieHuio TpUBHAJIBHBIX 3a]1a4
MaTeMaTUKH; OBJAJCHHE 3HAHUAMU Oa30BBIX BO3MOMXHOCTEH COBPEMEHHBIX
CKM jans manpHEHIIUX MCCleNOBaHUN (PU3MYECKHX MOJENel MpOoIecCOB U
SBJICHUIN; OCBOEHHUE IPUEMOB, METOJIOB U CIIOCOOOB BBISBIICHUS, HAOIIO-
JIEHUS, U3MEPEHUS] M KOHTPOJIS IApaMETPOB BBIUMCIUTEIBHBIX MPOIIECCOB.
OcHoBHbIE Onpenenenne Gynkiuii. [loctpoenue rpaduxos.
paszenbl / TeMBI | Pemenue anreOpanyecKnx ypaBHEHUH, CUCTEM yPaBHEHH.
AUCIHILTAHBI ANIIpOKCHMALYS, MHTEPIIOJISLUS, PETPECCHUSL.
Pemenne nuddepeHnnanbHbIX ypaBHEHHH U MX CHCTEM.
Mathcad: nemMeHTBI TPOrpaMMUPOBAHHUS.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUSs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMH Pe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMbl

[Tponiecc wu3yuenust aucuMIIMHbl «CpelncTBa aBTOMATU3MPOBAHHBIX BBIYMCIECHUI»
HalpasJieH Ha (OpMHUpOBaHUE cCienyromux KommeTeHuil B coorBerctBuu ¢ ®I'OC BO u oc-
HOBHOI 00pa3oBaTeIpHOM mporpaMmoin (Tadiumma 1):

Tabmuna 1 — KomnereHun 1 miiaHUpyeMbIe Pe3yIbTaThl 00yYeHHS MO JUCIUTUINHE

KO,I[ 1 HAUMCHOBAHUC
KOMIICTCHII U

I/IHI[I/IKaTOpLI JOCTHIKCHUA HJ'IaHI/IpyeMBIe PE3YyIbTAaThI

O6y‘~IeHI/I$I 110 JUCHUIIIIMHE

YHuBepcanbHbIe

O6menpodeccuonaabHbIE

OIIK-3. «Cnoco0eH B

OIIK-3.1. 3Haer HOPMAaTUBHYIO

3HaTh MaTEMaTHYSCKUM aIlia-

chepe cBoeil | 0a3y nmpoBeAeHMs] U3MEpPEHUH; oc- | paT anreOpbl, T€OMETPUH, TUC-
npodeccuoHaIbHON HOBHBIE METOJMKH, IIpaBWJIA U | KDETHOW MaTEeMaTHKH, MaTeMa-
JeSITEIIbBHOCTH MPUHLIMIIBI TIPOBEACHUSI HM3MEpEe- | THYECKOIO aHajan3a, TEOPUU Be-
IIPOBOJUTH HUIl u HaOmrofeHuil (3KCHepH- | pOATHOCTEH, MaTeMaTHYeCKOH
U3MEPEHUS U MEHTOB); CIIOCOOBI 00pPadOTKU U CTaTUCTUKHM, MAaTeMaTH4ECKOU
HaOro1eHus, IIPEJICTaBICHNS SKCIIEPUMEHTANIb- | JJOTUKH, TEOPHUH AITOPUTMOB,
oOpabatbIBaTh U HBIX JIaHHBIX U PE3YJIbTaTOB Teopun HH(pOpMalLUHU, B TOM
IPEJICTaBIISITh UCIIBITAaHUI YlClie C MCIOIb30BAaHUEM BBI-
skcnepumenTtanbabie | OIIK-3.2. Ymeer nmpoBoauTh YUCIUTENBHOW TEXHUKH

JTAaHHBIE U Pe3yNbTaThl | U3MEPEHUs, HAOIIOACHUS U YMeTb 00pabarTbIBaTh U
HCIIBITAHUI» AKCIIEPUMEHTHI, 00pabaTbiBaTh U | aHAIM3UPOBATH PE3YJIbTATHI

AHAIM3UPOBATh MX PE3yIbTaThI,
OIICHUBAThH ITOTPEITHOCTH
OIIK-3.3. Bmaneer

HaBBIKaMH BBIOOpA criocoda
WCCJICIOBAHMSI, HU3MEPUTENbHBIX

Bmagers HaBBEIKAMH HCIIOJB30-
BaHUSl COBPEMEHHBIX MaTema-
THUYECKUX MAKETOB B HAYYHBIX U
TEXHUYCCKHUX LESIISIX.
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OIIK-4. «Cnocoben
MOHUMATbH TTPUHIIUITHI
paboTHI COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTHH U
HCIIOJIb30BaTh MX IS
pelIeHUs 3a1a4
npohecCHOHATBLHOM
eATEIIEHOCTH

CpencTB; oOpabOTKH 1
MIPEJICTABICHUS IKCIIEPUMEHTAIIb-
HBIX JAHHBIX U PE3YyJIbTaTOB
HUCTIBITAHU N

OIIK-4.1. 3HaeT TeOpeTHYECKHUE
OCHOBBI HH(OPMAITHIOHHBIX
TEXHOJIOTHil; COBpEMEHHbIE
UH(OPMAIIMOHHBIC TEXHOJIOTUU U
MPOrpaMMHBIE CPe/ICTBA IS
pEIIeHHUs TUTIOBBIX 3a/1a4
npoecCuoHaNbHOM  AeATeIbHO-
CTH

OIIK-4.2. YMmeeT aHaIM3upOBaTh
UHPOpPMALIUI0O M ONEPATUBHO
0hOpMIIATh OTYETHI;, pabOTaTh C
AJIEKTPOHHBIMU JIOKYMEHTAMH U
AJICKTPOHHOW MOYTOM; paboTaTh B
pa3IMYHbBIX HHHOPMAITMOHHBIX
CUCTEMax; TPUMEHATh HHCTPY-
MeHTapuit UH(OPMAITMOHHBIX
TEXHOJIOTHH JIJISl pEIICHUS

3aja4 B podeccuoHalIbHON
JIESITCIIBHOCTH

OIIK-4.3. Bnameer HaBbIKamMu
UCIIONIb30BaHUsl  MH(POPMAIMOH-
HBIX TEXHOJIOTUHN I PEeIICHUs
TUTIOBBIX 33J[a4 MPOPECCHOHATH-
HOM JIeATEIbHOCTH

3HaTh COBPEMEHHBIC
POTrpaMMHBIC CPECTBA IS
pEIICHHUS TUIIOBBIX 33124
po(hecCHOHANTLHOU JIeATeIhHO-
CTH

VYMeTh MPUMEHSATh HHCTPYMCH-
Tapuil MHOOPMAIIMOHHBIX TeX-
HOJIOTHH JUIs peleHHs

3aj1a4 B podeccnoHabHOM
JeSATEIbHOCTH

BnaneTrs HaBBIKAMH HCIIOJIB30-
BaHUs WHQPOPMAIMOHHBIX TEX-
HOJIOTHU 1T PELICHUS
THUIIOBBIX  3a7a4  mpodeccruo-
HaJIbHOM JIeATSIIHHOCTH

[Tpodeccuonanpubie

3 MecTo TMCHUILUIMHBI (MOYJ51) B CTPYKTYpe 00pa3oBaTe/ibHOIi MporpaMMsl

Huciunnnaa «CpeacTBa aBTOMaTU3UPOBAHHBIX BbIUMCIEHUN» H3ydaeTcs Ha 1 kypce B

2 ceMecTpe.

JluciumuiiHa BXOIUT B cocTaB Onoka 1 «/lucuumniauHbel (MOZYJIM)» U OTHOCUTCS K

00s3aTeNbHOM YaCTH.

I[I/ICIII/IHJ'II/IHa Ha4YuHaCT (pOpMI/IpOBaTI) y 06yqa101111/1xc;{ 3HAaHUA, YMCHHUSA W HAaBBIKH,

SBIISIETCS OJHOM U3 MepBbIX B ocBoeHnu Kommerenuuit OITK-3 u OITK-4.

3HaHUs, YMEHUS U HaBBIKH, C(OOPMUPOBAHHBIE MPU U3YUEHUH TUCHUILINHBI «CpencTaa
ABTOMATHU3MPOBAHHBIX BBIUMUCICHUIH», OyIyT BOCTpeOOBAaHBI MPH M3YYECHHHM MOCIEAYIOLINX
JUCUUIUINH: «MeTpoJorusi, cTaHgapTu3anus U cepTupukanus», «"opoacKoi TpaHCIOPTHBIN
KOMIUIeKC», «CTaTUCTHKA TpaHcnopTay, «Dunocopus», «MHPpopManMOHHBIE TEXHOJIOTUU Ha

TPAHCIIOPTE».




4 O0beM IMCHUIIMHBI (MOAYJISI) B 324eTHBIX eIMHHUIAX C YKA3aHHEM KOJIMYecTBa
aKa/JleMH4YeCKHUX 4acoB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs ¢
npenogasaresemM (110 BHIaM Y4eOHbIX 3aHSITHII) M HA CAMOCTOATEJbHYIO padoTy

00yJaromuxcs

OO6mmast Tpy10eMKOCTh (00bEM) TUCIUILTMHEI cocTaBisaeT 3 3.€., 108 aka. yac.
Pacrnipenenenne o6beMa AUCHHUILTUHBI (MOTYJIS) IO BUAM YU€OHBIX 3aHATUN MPEICTaB-

JIEHO B Tadymue 2.

Tabymia 2 — O6beM TUCHUTIIMHBI (MOYJIs) TIO BHIaM YUCOHBIX 3aHIATHH

O0beM TUCHUNIINHBI

Bcero akagemn-
YeCKHUX YaCOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

108

KonTakTHasi aynuTopHasi padbora o0yyamommxcsi ¢ npenoaasareseM (1o
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

48

B ToM uncie:

3aHATHS JIEKIIHOHHOTO THNA (JICKIIUU U UHBIC YUCOHbBIC 3aHSITHUS, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO Tepeaady yaeOHoi nadopmamnmm rme-
JarOTHYCCKUMH PAaOOTHUKAMU )

16

3aHATHUS CEMUHAPCKOT0 TUIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHUS, TTPaAK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI 1 HHBIE AaHAJIOTUYHBIE 3a-
HSTHS)

32

CamocrosiTesibHast padoTa 00y4aIIUXCsl U KOHTAKTHAas padoTa, BKIIO-
Yarolas rpynoBble KOHCYJIbTAUK, UHIMBUAYAIBHYIO paboTy 00y4ato-
HIMXCS C MPEernoaBaTesiMU (B TOM YKCIIE HHIUBUAYATbHbIC KOHCYIbTALUN);
B3aMMOJICHCTBHE B AJICKTPOHHOUW MH()OPMALIMOHHO-00pa30BaTEeILHOM cpeie
BYy3a

60

[TpomexyTouHas arTecTanusi O0yJaromuxcs — 3a4eT C OIEHKOH

5 Conep:xkanue JMCHMINIMHBI (MOAYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHMeM OTBEJAeHHOr0 Ha HUX KOJIMYeCcTBAa aKaJeMHUYeCKHX YacoB U BU/10B

y4eOHoi1 padoThbl

Tabmuua 3 — CTpykTypa U coJiepKaHue AUCIUIUINHBI (MOYJIs)

Bunel yue6HOI paboThl, BKIIIOYasi CAMOCTOSI-
TEJIbHYIO paboTy 00y4aroUIMXCsl U TPYA0EM-
KOCTb (B yacax)

Konrakthas pabota

HanmenoBaHnue pa3aennos, TEM U COJEpKaHUE IpenojaBaTess ¢ 00yJaouMMHICs
Marepuaa Jlekuun | Cemunap- | JlaGopa-
CKHe TOpHBIE CPC
(mpakTH- | 3aHATHA
YECKHE
3aHSITHS)

Pasznen 1 Onpenenenune pynkumii. Iloctpoenune rpadgpuxkon

Tema 1.1 CnocoObl 3amaHHsi TEPEMEHHBIX U

¢dbyukumii. [loctpoenne rpadgukoB GyHKIMA 1

Tema 1.2 PepakTupoBaHue M W3MEHEHHE Mapa-
MeTpOB rpauKoB PyHKIHUU

OcHoBsl paboTsl B cpene MathCAD




HanmenoBanne pa3aciioB, TEM U COACPIKAHUEC

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO PaboTy 00Yy4aOUINXCS U TPYA0EM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroIMMHUCS

MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aQHSITHSL)
ITocTpoenue rpadukos B cpeae MathCAD 1 2 3
Breimonnenue PI'P 2 3
H3ydeHne TeopeTHyecKuX pasJieioB TUCIUILIH- 1 1
HBI
Pa3nes 2 Pemenue ajnrefpanyecKux ypaBHeHUil, CHCTEM YPaBHeHMii
Tema 2.1 Pemenue anreOpandeckux ypaBHEHUN 1
Y CUCTEM YPaBHEHMI
Tema 2.2 Berpoennbie pynkuuu: root, polyroot, 1 2
Given—Find, Isolve
Bekropa u matpunsl B cpege MathCAD 1 2 3
Pemenne ypasuenuii B cpege MathCAD 1 2 1
Bremonuenue PI'P 1 2 4
W3ydyeHne TeopeTHYecKuX pasJienoB JUCHUILIH- 1 2 1
HBI
Paznen 3 AnnpokcuManusi, HHTEPNOJSIIUAS, perpeccust
Tema 3.1 Jluneiinas u CIIaliH-UHTEPIOJIALINH,
SKCTpanosauu (JInHelHas1, KyOudyeckasi, mapa- 1 2 2
Oonnueckasi), JIMHEHAs U mapadonyeckas pe-
rpeccuu
UccnenoBanune ¢pynknuii B cpeae MathCAD 1 4
Beinonnenne PI'P 1 4
W3ydeHne TeopeTHyecKuX pazJienoB JTUCIUILIH- 5
HBI
Pasnen 4 Pemienne nuddepeHunanbHbIX YPABHEHHH H UX CHCTEM
Tema 4.1 Pemenue muddepeHIHanbHbIX ypaB- o 5
HEHUI
Tema 4.2 Pemenue cucrem nuddepeHnnanbHbIX 1 5
ypaBHEHUHU
Brimonnenue PI'P 2 4
N3yueHnue TeopeTHuecKuX pas3iesioB JUCLMILIH- 5
HBI
Pazgen S MathCAD: DiemeHTBI IPOrpaMMHPOBAHMSA
Tema 5.1 Onepaunu ¢ BEKTOpaMy U MaTpULIaMHU. o 5
CumBonbHbIe Bhuncienus B MathCAD
Tema 5.2 [IporpammupoBanrie B MathCAD 1 2 2
CumBonbHbIe Bbuncienus B cpeae MathCAD 1 2* 2
[TporpammupoBanue B cpene MathCAD 4
Brimonaenne PI'P 2 4
N3yueHue TeopeTHuecKuX pa3iesioB JUCLMILIN- 5 16
HBI
UTOIro 16 32 60




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO PaboTy 00Yy4aOUINXCS U TPYA0EM-
KOCTb (B yacax)

KonrakTtHas padota
HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBatess ¢ 00yJaouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aHSITHUS)
10 JMCHUNJIHHE

*B BHJie NPAKTHYECKOH MOJAT0TOBKH
6 BHeayauTopHasi CaMOCTOSITEIbHASI pa00Ta 00yYAKOIIUXCS 10 TUCHUTIMHE
(Moxaysti0)

[Ipy nmnaHUPOBAHMHM CAMOCTOSTEILHONH PabOTHI CTYICHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBATHCS CIEAYIOIINM paclpeielieHneM YacoB Ha CaMOCTOSITENbHYIO padoty (Tabnuua 4):

Ta6n1/ma 4 — PGKOMGHI[yeMOG pacupeacICHUC 49aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTBhI caMOCTOSATEIbHOI padoThl KoJsinyecTBo 4acoB
M3yyeHne TeOpeTHYeCKUX pa3aeoB AUCIUILINHBI 20
[ToaroToBka K 3aHSATHSIM CEMHHAPCKOTO THIIA 20
[TonroroBka u oopmieHue PI'P 20
60

7 OuneHoYHbIe CPeACTBA VIS MPOBeIeHUs TeKYIero KOHTPOJIst
U MPOMEKYTOYHOM aTTecTanuy 00y4aroIuXxcs Mo JMCHHILIMHe (MOLY110)

CDOHI[ OLCHOYHBIX CPCACTB MJIA IMPOBCACHHA TCKYUICIO KOHTPOJA YCIIECBACMOCTH H IIPO-
MEXYTOYHOM aTTecTanuu npeacranieH B [Ipunoxennn 1.

ITonHEI KOMIUIEKT KOHTPOJIBHBIX SajlaHI/Iﬁ HJIM UHBIX MaTCpUalioB, H€06XOHI/IMI)IX JUUISL
OIICHUBAHUS PE3YNbTATOB OOyUYEHUs MO AUCHHUIUIMHE (MOIYNI0), MPAKTHKE XPaHUTCS Ha Ka-
benpe-pazpaboTunke B OyMa)kKHOM M DJICKTPOHHOM BHUJIE.

8 VYueOHo-MeTOaMYecKkOe ¥ HH(POPMAINMOHHOE oOOecmeYeHHe JUCHHUIIMHBI
(MmonxyJis)

8.1 OcHoBHas uTEpaTypa

1) Crenpmamyk, C. B. CpenctBa aBTOMaTH3MPOBAaHHBIX BBIYMCICHUI : yueOHOE mocodue
st By30B / C. B. Crensmamyk, E. H. 3emnsnckas. — Komcomonsck-Ha-Amype : U3n-Bo Kom-
COMOJIbCKOr0-Ha-Amype roc. yH-1a, 2018. — 120 c.

2) Tuxommposa, JI. B. ABroMaTm3amusi MaTeMaTHUYECKHMX pPacuy€TOB B CHUCTEME
MATHCAD : yuebnoe noco6ue 1 By3oB / JI. B. TuxomupoBa. — Komcomomnbck-Ha-Amype :
N3n-Bo Komcomonbckoro-ua-Amype roc. yu-ta, 2018. — 91 c.: un.

3) Hamunrep, B. A. Nnpopmaruka u maremaruka. PemeHre ypaBHeHHI ¥ ONITUMH3ALUS
B Mathcad u Maple : yueObnnk u npaktukym s By30B / B. A. Jlanunrep, C. JI. CHMOH>KEHKOB.
— 2-e u3A., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2022. — 155 ¢. — (Briciee o6pazo-
Banue). // FOpait : ob6pazoBarenpHas tuargopma. — URL: https://urait.ru/bcode/490949 (mara
oOpamienus: 12.05.2022). — Pexxum qocTtyna: mo HOoAmucKe.

4) Paxwutuh, B. Y. PykoBoacTBO 1Mo MeTonam BeruucieHuid u npuioxenuss MATHCAD :
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yuebHoe nocobue / B. . Pakutun. — Mocksa : DUSMATIIUT, 2005. — 264 c. // Znanium.com :
3JIeKTpOHHO-OMboTeunas cucrema. — URL: https://znanium.com/catalog/product/410759 (nara
obpamenusi: 12.05.2022). — Pexxum ocTyma: 1mno nojamnucke.

5) Twuros, K. B. KommsrorepHas matematnka : yueObHoe mocobue / K. B. Tutos. —
Mocksa : UL PUOP, HUL] MTH®PA-M, 2018. — 261 c. (Bricmiee o6pazoBanue). / Znanium.com
. aleKTpoHHO-OMOIHMoTeuHas cuctema. — URL: https://znanium.com/catalog/product/926480
(mata obpamenus: 12.05.2022). — PexxuM gocTyma: mo momrcKe.

8.2 lomoJHHUTEJbHAA JIUTEPATypa

1) IllenetoB, A. I'. OCHOBBI TPOEKTUPOBAHUS PUOOPOB U CUCTEM. 3aJaud M yIpaKHe-
Hus. Mathcad nst mpubopocTpoeHus : yaeOHOe ocoOue I aKaaeMHudecKkoro OakanaBpuara /
A. T. lllemeroB. — 2-¢ u3n., crep. — Mocksa : FOpaiit, 2017. — 271c. — (bakanaBp. Akanemuye-
CKHI1 KypC).

2) Turos, K. B. KomnbroTepHass maremaruka : yueoHoe mocodue / K. B. TutoB. —
Mocksa : U1 PUOP, HUL] UH®PA-M, 2018. — 261 c. (Briciiee o6pa3zoBanue). // Znanium.com
. aleKTpoHHO-OMOMoTeuHass cuctema. — URL: https://znanium.com/catalog/product/926480
(mata obpamenus: 12.05.2022). — Pexxum gocTyma: 1o mozmucke.

3) labapmmua, M. C. OCHOBBI KOMITBIOTEPHOI MaTeMaTHKH. 3aJa4yll CUCTEMHOIO aHa-
nu3a u yrpasienus : yueOnoe mocobue / M. C. Illabapmuna, E. B. Kopoxosa, B. B. Kopoxos ;
FOxHbI# Qenepanpublii yauBepcuteT. — PoctoB-na-Jlony ; Taranpor : M3marensctBo FOxHOTO
denepanbHoro ynusepcuteta, 2019. — 142 c¢. // Znanium.com : 31eKTPOHHO-OMOTMOTEYHAS CU-
crema. — URL: https://znanium.com/catalog/product/1088111 (mata obpamenus: 12.05.2022). —
Pexum octyna: mo moamucke.

8.3 MeToauyeckue yKa3aHusi il CTYJI€HTOB 110 OCBOEHHIO TN CUMILIMHBI

CamocrosiTenbHas pabdoTa OOydYarOIIMXCs, OCBAaMBAMOIIMX JUCHUILIMHY «CpeacTBa aB-
TOMATH3UPOBAHHBIX BBIYMCICHUI», COCTOUT U3 CIEAYIONIMX KOMIIOHCHTOB: H3YyYCHHUE TEOPETH-
YeCKUX pa3/esoB IUCLUUIUIMHBI, MOJATOTOBKA K JaOOPAaTOPHBIM 3aHATHSAM; HOATOTOBKA M
obopmiienue PI'P. [lns ycrenmrHoro BBIMOJTHEHHUST BCEX pa3/IeNIOB CaMOCTOSITENIBHOW pabOThI
y4aluMcsl peKOMEHAYETCs HCIIOIb30BaTh ClIeAyIolIee yueOHO-MeToJuuecKoe obecreueHme:

1) OcnoBsl pabotel B cpene MathCAD: Mertoaudeckue yka3aHus K JabopaTopHOi pa-
6ote /Coct. 0.C. MBanoB. — Komcomonbsck-Ha-Amype: ®I'BOY BIIO «KHAI'TY», 2016 —
12 c.

2) Tloctpoenue rpaduxoB B cpene MathCad: Meroanueckue ykasaHusi K J1abo-
patopuori pabore /Coct. IO.C. HmanoB. — Komcomomnbck-Ha-Amype: DPI'BOY BIIO
«KaAI'TY», 2016 — 11 c.

3) Bektopa u matpuiisl B cpene MathCad: Meroandeckune ykasaHus K JabopaTOpPHOM
pabore /Coct. 10.C. UBanoB. — Komcomonsck-Ha-Amype: ®I'BOY BIIO «KHAT'TY», 2016
-8c.

4) Pemenue ypaBHenuii B cpene MathCad: Meroaudeckue ykazaHus K Jia-
o6opatopnoit pabore /Coct. 1O.C. HBanoB. — Komcomonbck-Ha-Amype: PI'BOY BIIO
«KHAI'TY», 2016 — 13 c.

5) MHccnenoBanme ¢ynkimii B cpene MathCad: Meronudeckue ykaszaHus K J1a0o-
paropuoii pabore /Coctr. HO.C. HBanoB. — Komcomonbck-Ha-Amype: PI'BOY BIIO
«KHAI'TY», 2016 — 14 .

6) CumBonbHble BbluucieHus B cpeae MathCad: Meroandeckue ykasaHus K Ja-
o6oparopuoir pabore /Coct. 1O.C. HBanoB. — Komcomonbck-Ha-Amype: PI'BOY BIIO
«KaAI'TY», 2016 — 10 c.

7) IporpammupoBanue B cpeae MathCad: Mertoaudeckue ykasaHusi K Jabopa-
topuoii pabore /Coctr. HO.C. MHBanoB. — Komcomonsck-Ha-Amype: OI'BOY BIIO
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«KaAI'TY», 2016 — 18 c.
8.4 CoBpemeHnHble mnpodeccHOHATbHbIE 0a3bl JaHHBIX M HH(pOPMANMOHHbIE
CIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NMPHU OCYLEeCTBJIEHUN 00Pa30BaTEJIbHOIO
npouecca no JUCHUIINHE

B nporuiecce nzydeHus: uCHUILUIMHBI KCTIOJIB3YIOTCS cieayronme IbC:
ZNANIUM.COM., IPRbooks, "bubaunoPoccuka".

8.5 IlepeyeHnb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHUKALIMOHHOM ceTH
«/HTEepHEeT», HEOOXOAMMBIX VISl OCBOEHUS IUCHUILJINHBI (MOIYJIs1)

1) bubmuorexa PODU http://www.rfbr.ru/rffi/ru/library.

2) Hayunas snextponHas OuOmmotexa "KubGepJlenmnka" https://cyberleninka.ru/.

3) Eaunoe okHO moctyma K HH(MOpMAIMOHHBIM pecypcam http://window.edu.rul/.

4) http://communities.ptc.com/community/mathcad - caiitr xomnanuun PTC, npousso-
murens Mathcad.

5) http://lwww.pts-russia.com/ - caiit aBTopu3zoBaHHOr0 apTHepa kommnanuu PTC (Par-
ametric Technology Corporation) B Poccun.

6) http://mcs.ptc.com/mcs/ — undopmarst o Mathcad Calculation Server. Ilpumepsi,
JOKYMCHTAITHSI.

7) http://www.mathcad.com/library/ - OuGmuoreka pecypcoB mo cucteme Mathcad.
Knuru, snexrponnsie kauru Mathcad, daiiner Mathcad, ranepeu rpaduku u aHUMaIHA, TOJIOBO-
JIOMKH.

8.6 JIuieH3MOHHOEe MIPOrpaMMHOe o0ecrneyeHne, HCMOJIb3yeMoe MPU
OCyLleCTBJIeHHH 00pa30BaATEIbHOI0 NpoLecca Mo JUCHHUILINHE

Tabnuna 5 — [lepeuens UCNOIB3yeMOro MPOrpaMMHOT0 00ecrieueHus

Haumenosanue [10 PexkBH3HTHI / yCIOBHUS UCTIONB30BAHUS

Mathcad Education AxazieMuuecKas. rpynmnoBas, 0eCCPOYHOE UCTIOIB30BAHUE

Microsoft® Office Profession- | Akamemudeckasi, ”HIWBUyalbHAas, MOMICKA
al Plus 2010 Russian

9 OpraHu3alMOHHO-NeJarornyeckue ycJoBHs

Opranuzanys 00pa3oBaTeIbLHOTO MPOIEcca PErJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM U pac-
nHCcaHHeM Y4eOHBIX 3aHATHH. SI3bIK 0Oy4deHus (ImpemnopaBaHus) — pycckuit. [[ms Bcex BUIOB
AYJAUTOPHBIX 3aHATHH aKaI[eMI/ILICCKI/II\/’I qJacC yCTaHaBJIWBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Tpu ¢dbopmupoBaHHM CBOEH WHIUBHIyaIbHOW 00pa3oBaTENbHOW TPACKTOPUU O0ydYaro-
HII/II\/JICﬂ HMECT MpPaBO HaA NEpe3av4€eT COOTBCTCTBYIOIMUX JUCHUILIIIMH U HpO(beCCI/IOHaJ'II)HI)IX MoAay-
JIei, OCBOEHHBIX B IpoIlecce MPEeIeCTBYIOUIEro 00y4eHus, KOTOpbIH 0cBOOOXKIaeT oOyyarolie-
Irocsa OT H€O6XOI[I/IMOCTI/I X IMOBTOPHOI'O OCBOCHUS.

9.1 O0pa3oBaTebHbIC TEXHOJIOTHH

VY4eOHbIif npoliecc MpH MpenoilaBaHui Kypca OCHOBBIBAETCSl Ha MCIIOIb30BAaHUU TpaIu-
[{MOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
HBbIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I'-IeCKI/I-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTENbHBIE TEXHOJIOTHH UCIIONB3YIOTCS B BUJE IIUPO-
KOTO MPUMEHEHMSI aKTUBHBIX U MHTEPAKTUBHBIX (GOpM MpoBeaeHus 3auaTuidl. UndopmanroHHbie
o0Opa3oBaTeNnbHbIe TEXHOJOTHUU PEaTH3yIOTCS MyTEM aKTUBU3AIHMHU CaMOCTOSITEIBHONH DPaOOTHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTebHOM Cpeie.



9.2 3aHATUA JeKIIUOHHOI0 THIIA

JIeKMOHHBII Kypc MpennoiaraeT CHCTeMaTH3HPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii niexium aekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHMKaM, yaeOHBIM TOCOOHIM) OyIeT MPOYUTaH KypcC.

JlekmOHHBII Kypc TOJDKEH JaBaTh HAaMOOJBIINK 00beM MH(OpManuu M oOecreunBaTh
Oouiee TIIyOOKOE MMOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHUEe MaTepraa.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemMuHapCKuUE 3aHATHS MPEICTABISIOT COOOW JETaTH3aIHIO JIEKIIUOHHOTO TEOPETUIECKO-
ro MaTepuasa, MPOBOIATCS B IEISAX 3aKPETUICHUS Kypca M OXBaTHIBAIOT BCE OCHOBHEIC Pa3/IEeIibI.

OcHoBHOI (hOpMOY TIPOBEJICHHUSI CEMHHAPOB SBJISICTCSL 00CYXKIeHHEe Hanboiee mpoosieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3doop MpPUMEpPOB M CUTYaIMil B
ayJUTOPHBIX YCIOBHSX. B 00s3aHHOCTH TpenojaBareisi BXOJAT: OKa3aHHE METOJIUYECKOH Io-
MOIIA U KOHCYJIBTUPOBAHUEC CTYACHTOB 110 COOTBCTCTBYIOIUM TCMaM KypcCa.

AKTUBHOCTh Ha CEMHHAPCKHX 3aHATHSIX OIEHUBACTCS 10 CICIYIOIIUM KPUTEPHUSIM:

- OTBETHI Ha BOIIPOCHI, MPE/IaraeMbIe IMPEToIaBaTeIIeM;

* y4acTue B TUCKYCCHUSX;

* BBIIIOJIHCHUC ITPOCKTHBLIX U MHBIX 3aI[aHI/H>'I;

* ACCHCTUPOBAHME TPEIIOIABATEIIO B IPOBEICHUN 3aHATHIA.

OTBeT 10JKEH ObITh apryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBUIKHM Ha MCTOYHUKH.

I[OKJ'IaI[I)I N OIIIOHHUPOBAHUC AOKJIAAOB HPOBCPAIOT CTCICHL BJIAACHHA TCOPCTUUCCKHUM
MaTepHaioM, a TAKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHIH.

OHGHI/IBaHI/Ie 3aI[aHI/II71, BBITIOJIHCHHBIX Ha CCMHUHAPCKOM 3aHATHH, BXOAUT B HAKOIIJICH-
HYIO OILICHKY.

9.4 CamocTosiTe/ibHAsA padoTa 00yyaOUUXCs M0 JUCHUILINHE (MOYJIIO)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLECC aKTUBHOIO, IEJIEHANPaBIEHHOIO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAaHUM, yMEHUHN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpenojia-
BaTels, XapaKTepU3YIOIMUICS NpPeAMETHOW HaNpaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIIEM H
OLIEHKOM pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIEerocs.

Ilenu camocTosITETLHON pabOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKUX 3HAHUN U MIPAKTUYECKHUX
YMEHUH CTYIEHTOB;

+ yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHW;

- (hopMHUpPOBaHNE YMEHUI HCIIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTAIIHIO,
CIIEHHAJIBHYIO JIUTEPATYPY;

* pa3BUTHE MMO3HABATENBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTHU U
OpraHNU30BAHHOCTH;

- (hOpMUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATUBBI, CIOCOOHO-
CTEH K CaMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHHUIO M CAMOPEaIU3aliu;

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIECTBISATHCS MHIUBUIYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€7IH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHONW TEMAaTHKU.

TexHonorust opraHu3ai CaMOCTOSTENIbHON paboThl CTYAEHTOB BKJIIOYAET UCIIOIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHnTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOATEIbHOW PAaOOTHI CTYAEHTOB MOXKET
IPOXO/UTH B MHCbMEHHOM, YCTHOW WIJIM CMELIaHHOM (opme.

CTyneHThl JOJDKHBI MOOXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEUIIEMY
CPEICTBY 3aKpeIJIeHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMM, BHIpAOOTKE €IMHCTBA B3IJIAZ0B HA
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OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIBHOM JINTEPATYPHI.

9.5 MeToauuyecKue YKa3aHus AJsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMUIIIIMHBI

[Ipyn WM3ydeHMH AUCHMIUIMHBI OOYYArOIIMMCS 11€71eCOO0Pa3HO BHIMOJIHSATH CIIETYIOIINe
PEKOMEHIALUN:

1. 3ydenne y4eOHOM TUCHUILTMHBI JJOJDKHO BECTHCh CHCTEMAaTHYECKH.

2. Ilocne u3y4yeHHs Kakoro-aubo paszzaesna mo y4eOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHIYeTCs 10 TTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECTICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
AM 1 UHAUBUAYAJIbHBIM KOMIUICKCHBIM 3a/JaHUAM Ha CAMOCTOATCIIbHYHO pa60Ty.

4. Best TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLUAX IPero-
naBaTesieM. MM e aroTcs UCTOYHMKY (B IEPBYIO OYEpE]lb BHOBb M3/IaHHBIE B IEPUOAMUECKOMN
HAYYHOH JIUTEpaType) Ui OoJiee JeTaIbHOTO IIOHUMaHHS BOIIPOCOB, 03BYYEHHBIX HA JIEKIIUH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMATPHUBATh OCHOBHBIE OIIPEEICHUS U (haKThI;

* IIOBTOPUTDH 3&KOHCHCKTHpOBaHHBIfI Ha JICKHMOHHOM 3aHATUH MaTCpHal U JOIOJIHUTH
€ro ¢ Y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* UIBYYUTb PECKOMCHAOBAHHYIO JIMTCPATYPY, COCTABIIATH TC3UCHI, AHHOTAIUN 1 KOHCIICKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIBHO BBIIMMOJHATE 3aJaHUS, aHAJIOTUYHBIC MTPCAJIaracMbIM Ha 3aHATHUAX

* MICTIONIb30BATh ISl CAMOIIPOBEPKU MaTepHaiibl POH/IA OIICHOYHBIX CPE/ICTB.

10 Onucanne MaTepuaibHO-TEXHHYECKOT0 ofecrevyeHnsi, He0OX0AUMOro 1A
ocyuiecTBJIeHHs 00Pa30BaTEebHOIO NPOLECcCa MO JUCHHUILIMHE (MOAYJII0)

10.1 YueGHo-1200paTopHOe 000py/i0BaHHE

Tabnuna 6 — Ilepeyens 06opyaoBanus 1adoparopuu

HaunmenoBaHue AyJAUuTOpUH

Aymuropus (;1aboparopun)

Ucnons3zyemoe obopyaoBaHue

BreraucnurenpHas na60paT0pI/I;1 HepCOHaHLHLIe KOMITIbKOTCPHbI

10.2 TexHunuyeckue U 3J1eKTPOHHBbIE CPeACTBA 00y4eHUs

JlabopaTopHbIe 3aHATHS

Jnist 1abopaToOpHBIX 3aHATUH HCIOIB3YETCS ayIUTOPHUS , OCHAIlIEHHAas MEPCOHAIb-
HBIMU KOMITBIOTEPAMHU.

CamocrosiTeibHast padoTa.

[ToMerieHust 1151 caMOCTOATENBHON pabOThl OCHAIIEHbl KOMIIBIOTEPHON TEXHUKOH ¢ BO3-
MO>KHOCTBIO TIOJKITIOYEHHS K ceTH «VIHTEpHET» U TOCTYIOM K AJIEKTPOHHON WH(OPMAIIMOHHO -
oOpa3oBatenbHOM cpene KHAI'Y:

- ypranbHbI 3a1 HTh KHAT'Y;

- KOMIIBIOTEpHBIE KiIacchl (ayn.  kopmyc Ne ).

11 NuLle cBeneHus

MeTOIll/I‘leCKI/Ie PE€KOMEHIAIIMH 110 oﬁyqeﬂmo Ju ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbS U HHBAJIU/A0B

OcBocHue JAUCLHHUITIIMHBI 06y‘{aIOH_II/IMI/ICSI C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 300POBB
MOJKET OBITH OpraHn30BaHO KaK COBMECTHO C APYIruMH 06yanOHH/IMI/IC$I, TaK U B OTIACIIBHBIX
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rpynmnax. [IpenmonaraioTcs crienuanbHble YCIOBHS Ul TIOIY4EeHUST 00pa3oBaHus 00yJaromuMu-
Csl C OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBbSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMHUTCS C TCHUXOJIOT0-(PU3UOIOTHICCKUMU
OCOOCHHOCTSIMU OOYYarOIIMXCs MHBAJIUIOB U JIMI[ C OTPAHMYEHHBIMH BO3MOXXKHOCTSIMHU 3710PO-
Bbsl, MHAUBUIYAIBHBIMU MPOrpaMMaMH peaOWIuTallii UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMONHUTEIbHAS MOAJEPKKA MPEroAaBaHus ThIOTOPAMH, ICHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIIMMHU TTOATOTOBKY aCCHCTEHTaMH.

B cooTBeTrcTBHUM ¢ METOIMYECKMMHU peKOMeHnanussMu Munoopaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIOIb30BaTh COIMAIBHO-aKTUBHBIE H pe-
(bieKCUBHBIE METOABI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peabuIuTallK C IENIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUU ITOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOILEHUM C APYTUMU CTY/ACH-
TaMu, CO3JaHUH KOM(POPTHOTO NICUXOJIOTMYECKOT0 KIIMMaTa B cTyieHueckoi rpymmne. [logbop u
pa3paboTka y4yeOHBIX MaTepHajoOB MPOU3BOAATCS C YYETOM IMPENOCTABICHHUS MaTepualia B pas-
JUYHBIX (OopMax: ayAHalbHOM, BU3YaJIbHOM, C UCIOJB30BAHUEM CHEIHAIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuruinnabl gunamMu ¢ OB3 ocymiecTBisercss ¢ KCMOJIB30BAHUEM CPENICTB
00yudeHusl 00ILEro M CrelruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE OOeclieueHne MpeaycMaTpuBaeT MPUCIOCOOIEHUE ayTUTO-
puit k Hyxnaam aun ¢ OB3.

®opma NpoBeACHUS ATTECTAIIMK IS CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YUETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUYecKux ocoobenHocren. s crynentoB ¢ OB3 npenycmaTpuBaet-
csl 1ocTymnHas (opMa mpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, @ UMEHHO:

* B TIEYATHOH WM OIIEKTPOHHOH ¢opme (i JWIl ¢ HAPYMICHUSIMH OIIOPHO-
JBUTATEIBLHOTO alaparta);

* B TICYaTHOHN (hopMe MITH IEKTPOHHOU (popMe ¢ yBEeIMYSHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (7151 JIUII C HAPYLIEHUSIMU CIIyXa, Pe4H, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHus BCAYX (ISl JIUL C HAPYLICHUSIMU 3PEHHUS).

CryneHTaM ¢ WHBaJIMIHOCTHIO YBEIMUYMBAETCS BpeMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeaycMaTpUBAETCs JOCTyMHAs (opMa mpeaocTas-
JICHUs] OTBETOB HA 3aJlaHUs, a UMEHHO:

* IMCbMEHHO Ha OyMare Miau HabOpOM OTBETOB HAa KOMIIBIOTEPE (JUIsl JIHI] C HAPYLICHU -
MU CIIyXa, peuH);

* BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMI] C HapYLIEHUSIMU OIIOPHO-[BUTATEIBLHOTO alIapara);

* YCTHO (JU1s1 JIUL[ C HAPYLIEHUSIMU 3PEHMSI, OIOPHO-JBUTATEIBHOTO allapara).

[Tpu HeoOXoaMMOCTH JUIs 00YYarOIUXCS ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLIEHUBAHUS pe-
3y/bTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

CpeacTrBa aBTOMaTU3HPOBAHHBIX BHIYUCIEHHI

Hamnpasnenue noaroToBku 23.03.01 Texnonozus mpancnopmmusix npoyeccos
HanpasnenHocts (mpoduib) Opeanuzayus nepeso3ox u ynpasieHue 8 eOUHou
00pa30BaTeNILHON IPOTPAMMBI | MPAHCHOPMHOU CUCmeme
KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2022
(no yueoHomy niawy)
®opma 00yueHus 3a0unas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKoCTb, 3.€.
1 2 3

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroiiee noapas3aeicHne

3auem c oyenxoti Kadgheopa IIM - IIpuxknaouas mamemamuxa

' B TaHHOM MPUIIOKCHUH TIPEICTABIICHBI THITOBBIE OIIEHOYHBIE CpeIcTBa. [T0THBIN KOMITIEKT
OLIEHOYHBIX CPEJCTB, BKIIOYAIONIUI BCe BapUaHTHI 331aHUH (TECTOB, KOHTPOJIBHBIX paboT u jp.),
npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Tabmuna 1 — KoMnereHun 1 niaHupyeMble pe3yabTaTbl 00ydeHUs O JUCIUILTHHE

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII U

I/IHI[I/IKaTOpBI JOCTHIXXCHUS

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

YHuBepcaabHbIe

O6menpodeccuoHaabHbIE

OIIK-3. «CnocobeH B
cdepe CBOCH
po(heCcCHOHATILHOM
JIeATEIIbHOCTH
IIPOBOIMTH
U3MEPCHHUS U
HaOJIIOIeHN,
0o0pabatsIBaTh U
IPEICTABIISATh
IKCIIEPUMEHTAIBHBIC
JTAHHBIC U PE3yJIbTaThI
HUCITBITAHHI)

OIIK-4. «Cnocoben
MOHUMATb MTPUHIIUITBI
paboThl COBPEMEHHBIX
UH(OPMaIIMOHHBIX
TEXHOJIOTHI 1
MCIIONIb30BATh UX IS
penieHus 3a1a4
npodecCuOHAIbHON
e TENLHOCTH

OIIK-3.1. 3HaeT HOPMATHBHYIO
0a3y IpoBeIEHUS U3MEPEHUN; OC-
HOBHBIE METOJIMKM, IMpaBWIIa U
NPUHIUIBL TIPOBEICHUS HU3MeEpe-
HUW u HaOmoJIeHUN (dKCIepu-
MEHTOB); CIIOCOOBI 00pabOTKU U
MPEJICTABICHUS YKCIIEPUMEHTAIIb-
HBIX JIAHHBIX U PE3yJbTaTOB
UCIIBITAaHUI

OIIK-3.2. YMeeT npoBOAHTD
U3MEpEeHUs, HaOMIOICHUS U
AKCIIEPUMEHTHI, 00pabaTbIBaTh U
AHAIM3UPOBATh X PE3yJIbTaThI,
OLICHUBATh MTOTPEUTHOCTH
OIIK-3.3. Bmaneer

HaBBIKaMU BBIOOpaA criocoba
UCCIICIOBAHMS, HU3MEPUTEIbHBIX
CpencTB; 00pabOTKH 1
NPE/CTaBICHUS SKCIIEPUMEHTAIb-
HBIX JIAHHBIX U PE3yJIbTaTOB
WCIIBITAHUIN

OIIK-4.1. 3Haer TeopeTHYECKHE
OCHOBBI MH(OPMAILITMOHHBIX
TEXHOJIOTHI1; COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOTHH U
IIPOrpaMMHBIE CpPEICTBA IS
pelleHns TUTIOBBIX 3a/1a4
MpOPECCUOHAIBHON  JCSITEIIbHO-
CTH

OIIK-4.2. YMmeeT aHanu3MpoBaTh
MH(pOpMaLlMI0 U ONEPaTUBHO
0(OPMIISITh OTYETHI; pabOTaTh C
DIIEKTPOHHBIMU TOKYMEHTAMH H
AIIEKTPOHHOM MOYTOM; paboTaTh B
Pa3IMIHBIX HHPOPMAIIMOHHBIX
CUCTEMax; TPUMEHSATh HHCTPY-
MEHTapH UH(POPMAIMOHHBIX
TEXHOJIOTUH JUISl pelICHUS

3a/1a4 B IPOEeCCHOHATBHON
JIeSITEIbHOCTH

3HaTh MaTeMaTHYSCKHMI arra-
pat anredpbl, F€OMETPUM, AMC-
KpPETHOH MaTeMaTHWKH, MaTeMa-
TUYECKOr0 aHaJIn3a, TEOPUH Be-

pOHTHOCTCﬁ, MaTeMaTHYEeCKOU
CTaTUCTHKH, MaTeMaTHICCKOM
JIOTUKH, TCOPHHU AJITOPHUTMOB,

Teopun HH(pOpMaLUHU, B TOM
YHclieé C KCIOJIb30BAaHUEM BBI-
YHUCIUTEIBHON TEXHUKU

YmeTh 00pabaTsiBaTh U
aHAJM3UPOBATh PE3YJIbTATHI

Bnanerr HaBBIKAMH HCIOJB30-
BaHUs COBPEMEHHBIX MaTema-
THUYECKUX MAKETOB B HAYYHBIX U
TEXHUYCCKHX 1IEIIAX.

3HaTh COBPEMEHHbIE
IpOrpaMMHBIE CPEICTBA IS
peIIeH s TUTIOBBIX 3a7a4
npodeCCHOHATIBHON AeATeNbHO-
CTH

YMeTh NpPUMEHSTh HUHCTPYMEH-
Tapuil HMH(MOPMALMOHHBIX TEX-
HOJIOTUH JJISL peIeHUs

3a/1a4 B IPOPECCHOHATBHON
JESITENIbHOCTH

Brnagers HaBBIKAMH HCIIONB30-
BaHUs WH(GOPMAIIMOHHBIX TeX-
HOJIOTUH JJIsL peIeHUs
TUTIOBBIX  3a7a4  mpodeccruo-
HATBHON AESITeTbHOCTU
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OIIK-4.3.
HCIIOJIb30BaHMS
HBIX TEXHOJIOTHH JIJIs1 PEIICHUS
TUTIOBBIX 337a4 MPOPECCHOHATb-
HOU JEeATEIbHOCTH

Brnaneer HaBnikamMu
MH(POPMALIMOH-

[TpodeccronanbHbIe

Tab6muma 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEJICTB

KoHnTtposmpyemsie ®opmupyemas | HammenoBanue
pasaeibl (TeMbl) KOMIIeTeHI U OLICHOYHOI'0 IToxa3zaTen oneHKH
JMCIUTIJINHbI cpeacTBa
Pazgensr 1, 2, 3,5 OIIK-3 3ammra yadopa- | [IpaBUIbHOCTh  BBITOTHEHUS
OIIK-4 TOPHBIX pabOT 3alaHusa. ApPrymMEHTUPOBaH-
HOCTh OTBETOB
Pazpensr 1 — 5 OIIK-3 PI'P [TonHOTa M IPaBUIILHOCTH
OIIK-4 BBIIOJIHEHUS 3aJaHUs

TOAMYECKHE MaTEePHAJIbI, ONPelessIolue NPoue1ypPbl OHEeHUBAHUS 3HAHUI
2 Mertoanueckne MaTepHAaJibl, ONpe/Iesonme NpPoLe OLICHUBA 3HAHMH,
YMeHH, HABBIKOB U (MJIM) ONbITA AESITEJIbHOCTH, XapAKTePU3YIOLIMeE MPOLecc
¢dopMupoBanusi KOMIEeTEeHIM

Meroandeckue Marepuaisl, ONPEACIAIONINE TPOLEeIyphl OLICHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (WJIM) OMbITA 1EATEIILHOCTH, IPEACTABICHbI B BUJE TEXHOJIOTMUECKONW KapThl TUCIIHU-

IUTMHBI (Tabnuua 3).

Tabmuna 3 — TexHomormyeckas Kapra

HaumenoBanue Cpoku
IIxkana oue- Kpurepun
OLICHOYHOI0 BBIINOJIHE-
HUBAHUSA OLICHUBAHUS
CPeacTBa HHUS
2 ceMecTp

Ilpomescymounaa ammecmayusn ¢ hopme 3auema c 0yeHKouU

1 PI'P

B

ceMecTpa

koHIe | 50 6atoB

50 GamioB - CTYOEHT NPaBUIBHO
BBINMOJIHMI 3ajaHue. [lokazan ot-
JIMYHBIC BJIAACHUA HABBIKAMU IIPU-
MEHEHHUsl MOJyYEHHbIX 3HAHUH U
YMEHUH NpU pelIeHuH Npogeccuo-
HaJIbHBIX 3ajlad B paMKaX YCBOEH-
HOro yuyeOHoro marepuana. OtBe-
THWJI Ha BCE JIOMOJHUTENIbHBIE BO-
MIPOCHI Ha 3aIINTE.

30 GayIoB - CTYIEHT BBITIOJHUT 3a-
JaHue ¢ HeOOJBITUMU HETOYHOCTSI-
mu. [lokaszan xopoliue BIIAJICHUS
HaBbIKAMU NPUMEHEHUS MOJyUYeH-
HBIX 3HAHUM M YMEHMI NpHU pelle-
HUU TPOQECCHOHANBHBIX 3a7ad B
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HaumenoBanmue Cpoknu
OLI€HOYHOI 0 BBINOJIHE-
cpecTBa HUA

IIxkana oue- Kpurepun
HUBaHUSA OlleHUBAHUS

paMKax YCBOEHHOTO y4eOHOTO Ma-
tepuana. OTBETHII Ha OOJBITMHCTBO
JIOTIOJTHUTEIIBHBIX BOIPOCOB HA 3a-
IIUTE.

15 GansoB - CTYAEHT BBIIOIHUI 3a-
JaHUE C CYHIECTBEHHBIMU HETOYHO-
cramu. [lokasan ynoBieTBopUTEb-
HO€ BIIaJICHUE HABBIKAMU IIPUMEHE-
HUS TIOJIyYCHHBIX 3HAHUM U YyMEHUU
IpU pEelIeHUuU NPOo(HecCHOHAIBHBIX
3aJa4 B paMKax YCBOGHHOTO y4eO-
Horo Marepuana. IIpum orBerax Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI HAa 3a-
IUTe OBLIO JIOMYILEHO MHOIO He-
TOYHOCTEH.

0 GanoB - TIpU BHITIOJIHEHUH 33]1a-
HUSL CTYIEHT MpPOAEMOHCTPUPOBAI
HEJ0CTaTOYHBIA YPOBEHb BIIAJICHUS
HaBBIKAMU IPUMEHEHHs MOJIYy4eH-
HbIX 3HAaHUM M YMEHUH IIpU pelie-
HUM TpOQecCHOHANbHBIX 3a/1ady B
paMKax yCBOEHHOIO y4eOHOro Mma-
tepuana. Ilpu orBerax Ha J0MOJ-
HUTEJIbHBIE BOIIPOCHI HA 3alllUTe
ObUIO JIONYIEHO MHOXECTBO He-
TOYHOCTEHN.

HUTOI'O: - 50 oamnoB -

Kpurtepun ouenku pe3yjbTaToB 00yueHusl 10 JUCHUIJIMHE:

0 — 64 % oT MakcMMaJbHO BO3MOXXHOW CYMMBI OalJIOB — «HEYIOBJIECTBOPUTEIHHOY
(HEeIOCTaTOYHBIN YPOBEHD LIS IPOMEKYTOUYHOM aTTeCTaIluy 10 AUCLIUILIHHE);

65 — 74 % OT MakCHMaJbHO BO3MOXXHOH CYMMBI OQZIOB — «YyJIOBJICTBOPUTEIHLHOY
(moporoBbIi (MUHUMAJIBHBINA) YPOBEHb);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHbD);
85 — 100 % ot MakcuMaIbHO BO3MOKHOM CyMMBI 0alIOB — «OTIMYHOY» (BBICOKUH (MaKCH-
MaJIbHbIN) YPOBEHbD)

3 TunoBble KOHTPOJIbHBIE 3aJaHNS WM HHbIE MATePUAJIbl, HeOOX0UMBbIE Il
OLICHKH 3HAHW, YMEHHH, HABBIKOB H (MJIM) ONBITA 1eAITEIbHOCTH, XapaKTepH-
3yoiue npouecc GopMHUpPOBaHUs KOMIIETEHIMII B X0/1¢ OCBOeHUsI 00pa3oBa-
TeJIbHOM NMPOrpaMMBlI

3.1 3aganus A1 TEKyLIero KOHTPOJIsl YCIIeBaeMOCTH
PacyerHo-rpapuueckas padora

3AJJAHUE 1.
Pemnte 2 HenmMHEWHBIX ypaBHEHHS ¢ TOYHOCTHEO 10 0,0001.
3AJJAHUE 2.
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Pemmts cucreMy 2 HeMMHENHBIX YpaBHEHUH ¢ TouHOCTHIO 10 0,0001.

3AJIAHUE 3.

Pemmute muddepeHnmanbaple ypaBHEHUs MEPBOTO M BTOPOTO MOPSAKA C TOYHOCTHIO
1o 0,0001.

3AJIAHME 4.

Pemute cucremy nByx nuddepeHunanbHbIX ypaBHEHUM EPBOTo MOPsAIKa ¢ TOYHOCTHIO
10 0,0001.

3AJIAHUE 5.

Pemnte cucremy JnHMHEHHBIX ypaBHEHHS ¢ TouyHOCTHIO 10 0,0001 mMaTpuyHBIM METO-
noM. [IpoBepky BeimonHUTH MeTonoM Kpamepa. McxonHble naHHBIE B3ATh U3 TaOJIUIBL.

3AJIAHUE 6.

Omnpenenuts ¢ynkuumio f(t, a), mpeaBapUTeNnbHO ONpenenuB NepeMeHHbie ®, X, a. [Toka-
3ath Tabnuiy 3HadeHuit pynkuun. [loctpouts rpapuxu Gynkimu f(t, 8) a1 AByX pa3HbIX 3Ha-
YEHUM apryMeHTa a.

3AJIAHME 7.

Jnst yHKIwMH, paBHO# BeipaxxeHuro f(X, Y), HaliaAuTe MEPBYIO ¥ BTOPYIO YaCTHBIC IPOH3-
BOJIHBIE 1O X U Y. Belunciure yacTHyro npou3BoAHyto 1o X B Touke (1; 0,1). YacTHble pous-
Bogubie B MathCAD Haxonsrcs Tak ke, Kak U OOBIYHBIE.

3AJIAHME 8.

Pemure anrebpandeckoe ypaBHEHHE.

3AJIAHME 9.

Hanummre nporpamMmy Juisi BBIUMCIIEHHMS 3HAYeHMH (QYHKLMU Y JUId BCeX 3HAYCHUH
apryMeHTa X Ha 3aJaHHOM MHTEpBaJe [Xn, Xk] € 3alaHHbIM maroM Oy ¢ MCIOJIb30BaHHEM OIepa-
TopoB BeTienus if u oneparopa nukia for.

3AJIAHME 10.

Jlns 3aaHHON B BapuaHTe (YHKIMU MPOBECTH IOJHOE MCCIEIOBAaHUE U IIOCTPOUTH Ipa-
¢buk.

3AJJAHME 11.

Co3marh CTaTHCTUYECKYIO COBOKYITHOCTh, HCIONB3Yysl JaTYMKH CIIY9alHBIX YHCEI.
KosnyecTBo uncen cTaTUCTUYECKON COBOKYIHOCTH M MPUHATH CaMOCTOATENbHO. OIpenennTh
[EHTP TPYNIUPOBAHUS CTATUCTHYECKOW COBOKYITHOCTH, BEJIHMUMHY paccesHus. [loctpouts ru-
CTOrpaMMy C IPOHM3BOJIbHBIMU CEIMEHTaMM Pa30ueHHs] U TUCTOrpaMMy ¢ pa3OMEeHHMsIMU Ha paB-
HBIE CETMEHTHI.

3AJIAHME 12.

[Toctpouts rpaduk; pemnTh CUCTEMY YpaBHEHUN, HAWTHU IJIOIIA/lb, OTPAHUUYEHHYIO Ipa-
(buKaMu KpUBBIX.

3AJIAHME 13.

Tpebyercs onpenenuTs QYHKIHUIO, KOTOpas BBIIOJIHIET MPEACTABICHHBIE B BapHaHTax
3a/laHusl.
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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