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HaIpaBJIEHUs IOJrOTOBKHU IO HanpasJieHUIo MoAroToBky 11.03.04 — DnekTpoHNKa U HAHORJIEKTPOHU-
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1. He.l'll/l H 321241 OCBOCHHSA NTUCHUIIJIUHBI

Leap u3yyeHusi JUCHUILIMHBI BIsSETCS (GOPMUPOBAHUE Yy CTYJCHTOB 3HAHUW U YMEHUH B
00JIaCTH KOMIIBIOTEPHOTO MOJICTUPOBAHMS TEXHOJOTHUECKUX MPOIIECCOB MUKPO- M HAHOIJIEKTPOHUKHU.

3agaya QMCUHMIUIMHBI - MTOJFOTOBKA OakallaBpa K OCBOCHHUIO TEOPETHUYECKUX 3HAHMU M Tep-
BUYHBIX MPAKTUYECKUX HABBIKOB [0 OCHOBAM KOMIIBIOTEPHOI'O MOJEIMPOBAaHUS (HU3NYECKUX U (U-
3UKO-XMMHUYECKHUX MPOLECCOB, HCIOJB3YEMBIX JUISl CO3JaHUS W3JENUNA 3JEKTPOHUKH U HaHODJIEK-
TPOHUKH.

Henn m 3a7ayu JUCHUILIMHBI OPUEHTHPOBAHBI HA TMOJATOTOBKY CHEIMAIUCTOB, CIOCOOHBIX
pemath MpoOJieMbl, BO3HUKAIOLIME IPH TMPOU3BOACTBE M SKCIUTyaTallMd HM3AEIHA 3JIEKTPOHUKU U
HAHOAJIEKTPOHUKU C Y4eTOM OOJIaCTH, TUIIOB U 3a/lad NpoeCCUOHATBHON JIEATENIbHOCTH B COOTBET-
CTBMH C NMPO(hecCHOHAIBHBIMU CTaHApTaAMMU:

e 40.058 «MH)eHep-TEXHOIOr MO MPOU3BOJCTBY M3JEIUN MHUKPOAIEKTPOHUKW», KOTOPBIN
yTBepKAeH npukazoM Muntpyna Poccun ot 03.07.2019 Ne480H u 3aperucrpuposan Muntoctom Poc-
cun 29.07.2019 Ne55439;

e 40.104 «CrneunanucT 1o U3MEpeHHIo MapaMeTpoB U MOJU(PUKAIIMM CBOWCTB HAaHOMATEPH -
aJIOB ¥ HAHOCTPYKTYP», KOTOPBIN yTBEepXkAeH npukazom Muntpyna Poccun ot 07.09.2015 Ne593Hu (B
penakuuy, BBeaeHHOM B aeWicteue ¢ 20.01.2019 r. mpukazom Muntpyna Poccum or 14.12.2018
Ne8071) u 3apeructpupoan Muntoctom Poccun 23.09.2015 r. Ne38983.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

Juciumnuza « KoMmnbroTepHOE MOIEIMPOBAHUE TEXHOJIOTMUECKHUX MPOLIECCOB B IJIEKTPOHUKE
U HAaHORJIEKTPOHMKE» BKIIOYEHa B BapuaTuBHYyIO0 dacTh Onoka 1 B1.B.03.03. yueGHoro miana mo
HarnpasieHuto noarotroBku BO 11.03.04 DnekTpoHuKa 1 HAHORJIEKTPOHUKA NMPodmitb: «CoBpeMeHHbIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU B JIEKTPOHHOM TEXHUKEY.

[IpenofaBanve IUCHMIUIMHBI Oa3upyeTcss Ha 3HAHUAX, MOJYYCHHBIX NpPU HU3YyYCHHH JHC-
nuunH(Moyneit): "Maremartuka", "®usuka (obmas)", " MHpopMaMOHHO-KOMYHUKAIIUOHHbBIE TEX-
HOJIOTHH ¥ MH(OpMaIIMOHHAasi TPaMOTHOCTh B PO(ECCHOHANBHOM e TeTbHOCTH" .

OcBoenne yueOHON MPOrpaMMbl JUCHUIUIMHBI (MOIYJIS) KOMIIBIOTEPHOE MOJECINPOBAHUE TEX -
HOJIOTHYECKUX IPOLECCOB AIEKTPOHUKH U HAHODJICKTPOHUKH, HEOOXOAMMO sl TOCIEYIOLIETO
M3YYEHUS TUCHUIUIMH (Moayiei): « "OCHOBBI KOHCTPYHPOBAHHS M TEXHOJOTUU MPOU3BOJCTBA JJIEK-
TPOHHBIX CPeACTB"», « OCHOBBI TEXHOJOTMU HJIEKTPOHHONH KOMIIOHEHTHOH 0a3bl», , a TaKXke JJIs BbI-
MOJIHEHUS! KYPCOBBIX padOT, BBIMOJIHEHUS BBIMTYCKHOM KBaJU(pUKAMOHHON pabOThl U MPUOOpETEeHUs
3HAHWM, YMEHHH M HaBBIKOB, KOTOPbHIC MO3BOJAT OOYyYaroIeMyCs YaCTHMYHO NPOJEMOHCTPHUPOBATH
cnenyromye 0606meHHsie TpynoBbie hyHKun (OTD):

e Pa3paboTKa eAMHUYHBIX TEXHOJIOTMUYECKUX MPOIIECCOB M PEKOMEHIAINN IO YCTPAHEHUIO U
MpeIynpexIeHUI0 OpakoB B TPOU3BOJCTBE U3JCIUA MHUKPOIIEKTPOHUKU (TIpodecCHOHaTbHBIN
crangapt 40.058 «MHxeHep-TeXHOJIOr O NPOU3BOJACTBY H3JEIUA MHUKPOIIEKTPOHUKN», KOJ B,
ypOBeHb KBalu(puKauu 6).

e Pa3paboTKa THIIOBBIX TEXHOJIOTHYECKUX MPOLECCOB U IIIAHUPOBOK pabOYMX MECT U MPOU3-
BOJCTBEHHBIX YYaCTKOB Ha TMPOM3BOJACTBE U3JCIUA MHUKPOIIEKTPOHUKU (TpodeccHOHaNbHBIN
crangapt 40.058 «MHXeHep-TeXHOJIOr N0 NPOU3BOACTBY HM3JAEIMA MHUKPOIIEKTPOHUKNW», kon C,
ypoBeHb KBalu(puKauuu 6).

e (CoBepIIeHCTBOBaHUE MPOIIECCOB U3MEPEHHI MapaMeTpoB U MOAU(DUKAIIUN CBOWCTB HAHO-
MaTepuaoB U HAHOCTPYKTYp (mpodeccuonanbublil crangapt 40.104 «Crneunanuct no U3MEpeHuIo na-
paMeTpoB U MOAU(UKAIIMY CBOWCTB HAHOMATEPHAJIOB M HAHOCTPYKTYp», kKoJ C, ypoBeHb KBaJIM(UKa-
uu 6).

3. TpeGoBaHus K pe3yabTATAM OCBOCHUS] TUCHHUIIMHBI

B cootBerctBUM ¢ ®I'OC BO u OIIOII BO nanpasnenus noarotoBku BO 11.03.04 Dnek-
TPOHHMKA U HAHORJIEKTPOHUKA M3Yy4YCHHE NUCIMIUIMHBI KOMIBIOTEPHOE MOACIUPOBAHUE TEXHOJIOTHUYE-



CKHX TIPOIIECCOB 3JICKTPOHUKH U HAHODJICKTPOHUKHU HAMIPABIEHO HA (OPMHUPOBAHUE DIIEMEHTOB CIIEY -
IOIINX KOMITETCHITHH:

Koa v HanmeHoBaHue
KOMIIeTeHI[ MU

Kareropust kommne-
TeHIUU/ THI 32124

NuaukaTopsl (MoKa3aTesin) 10CTHKE-
HHUA KOMIEeTeHINIi

ITK-1. Cnocoben
CTPOUTH MPOCTEMIINE

NKC-b.1.1.Criocoben cTpouTh (hU3HIeCKue

Y MaTeMaTHYeCKHUE MOJICIIA MOJICIIeH, y3/I0B,
0JI0KOB

ITKC-B.1.2. CrocobeH I0Jb30BaThCd METO-
aaMu KOMHI)IOTepHOI‘O MO)Z[GJIPIpOBaHI/IH

Tum 3amag mpodec-
CHMOHAIBbHOM Jes-
TETBHOCTHU: HAYIHO- (du3HYecKre U MaTeMa-
UCCIIEIOBATEILCKUI TUYECKUE MOJICITU TIPH-
O0poB, cxeM,
YCTPOWCTB M yCTAaHOBOK
SIIEKTPOHUKHU U
HAHODJICKTPOHHUKH pa3-
JUIHOTO (PYHKITHO-
HAJILHOTO Ha3HAYCHMUS,
a TaKXKe UCIO0JIh30BATh
CTaHJapTHbHIC
pOTPaMMHBIE Cpe/l-
CTBa UX KOMIIBIOTEP-

HOT'0O MOJCJINPOBAaHUSA

dopmupoBaHre NPOPECCHOHATBHBIX KOMIIETESHIIMHA OCYIIECTBIISECTCS B COOTBETCTBUH C TIPO-
(deccuoHaNbHBIMU CTAaHAAPTAMHU U OPUEHTHPOBAHA HA BBHIMOJTHEHUE 00OOIICHHBIX TPYIOBBIX (QYHKITUI
(OT®) u TpynoBsix pynkmuii (TD):

IMpodeccuonanvuas | [lpodeccuonanbHbI O6o0mennas TpynoBasi pyHkuus

KOMIICTCHIIUSA

CTAHIAPT

TpyaoBasi PyHKUMS

I1K-1. Cnocoben
CTPOUTH IPOCTEHIIINE
buznueckue u
MaTeMaTH4ecKue
MO/JIeNI TIPUOOPOB,
CXEM, YCTPOUCTB U
YCTaHOBOK
ANEKTPOHUKH U
HAHORJICKTPOHHUKH
pa3IUYHOrO
(YHKIMOHAIBHOTO
Ha3HAUCHMUS, a TAKXKE
UCTIOJTB30BaTh
CTaHAapTHbIC
pOrpaMMHBIC
CpeacTBa ux
KOMITBIOTEPHOTO
MO/JICITUPOBAHUS

40.058 «Huxenep-
TEXHOJIOT T10
IIPOU3BOJCTBY

151631 (SX)150%
MHUKPO3JIEKTPOHUKI»

B. Pa3zpabotka B/01.6. Ananus

€AMHUYHBIX npu4yuH Opaka mpu
TEXHOJIOTMYECKHUX W3TOTOBIICHUU
MIPOLIECCOB U 171631 () 12071
PEKOMEHIallui 1o MUKPOAJIEKTPOHUKHI

YCTPAHCHUIO U u pa3pa60TI<a

MPEIYTIPERKACHUIO PEKOMEH Al 110
Opaka B UX YCTPAHEHUIO U
TIPOM3BOJICTBE NPEIyTIPERKICHUIO
17631 (0 12071 B/02.6. Pazpabotka
MUKPODJIEKTPOHUKH | CIMHUYHBIX
TEXHOJIOTHUECKUX
TIPOLIECCOB
U3rOTOBJICHUS
u3enun
MUKPOAJIEKTPOHUKH

C. Pa3pabotka C/01.6. Pa3paboTka

THUIIOBBIX Hn aganTanusa
TCEXHOJIOTHYCCKHNX THUIIOBBIX
mponeccoB u TCEXHOJIOI'MYCCKUX
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TUTAHUPOBOK pabounx | MpOIECCOB

MECT U W3TOTOBJICHUS

IIPOU3BOJCTBEHHBIX 178691 () 15071

Y4acTKOB Ha MUKPO3JIEKTPOHUKHU

IIPOU3BOJICTBE

151631 (11707

MUKPO3JIEKTPOHUKU
40.104 «Cnenmanuct | C. C/01.6.
110 U3MEPEHUIO CosepiieHcTBoBaHHE | MoepHU3aIus
apaMeTpoB U IIPOLIECCOB CYILLIECTBYIOIINX U
MOTU(UKAITAN U3MEpEeHU BHEJJPEHNE HOBBIX
CBOMCTB [1apaMeTpOB U METOJ0B U
HaHOMAaTepHAJIOB U Moaupukanuu o0opyaoBaHus 1is
HAaHOCTPYKTYP» CBOWCTB M3MEPEHUN

HAaHOMAaTepHaJIOB U apaMeTpoB

HaHOCTPYKTYD HaHOMAaTEPHUAJIOB U

HAHOCTPYKTYD.
C/02.6.
MonaepHusanus

CYIIECTBYIOIINX U
BHEJIPEHUE HOBBIX
MIPOIIECCOB H
000pyToBaHUs JIIs
MoauUKAITII
CBOICTB
HaHOMATEPHAJIOB U
HAaHOCTPYKTY]

B pe3ynbpTaTe 0CBOCHHS AMCIMIUIUHBI CTYICHT JOJKEH:

3HATh:

OCHOBHBI€ 3Talbl CO3AaHHsI KOMITBIOTEPHOU MOJIETH Pa3IUYHbIX MIPOLIECCOB;

OCHOBBI KOMITBIOTEPHOT'O MOJIETUPOBAHMS IIPOLIECCOB C UCIOJIb30BAHUEM CIIELUATU3UPOBAH-
HBIX IIPOTPaMMHOT0 0OecTieyeHMs;

OCHOBBI TEXHOJIOTUH O(DOPMIICHUS U MPEACTABICHUS PE3yIbTaTOB CO3AaHUS KOMITLIOTEPHOTO
MOJIETTUPOBAHUS;

YMerh:

MPUMEHSTh MTOJTyYeHHBIE 3HAHUS TI0 KOMITBIOTEPHOMY MOCITUPOBAHHIO MTPOIIECCOB HA MIPAKTH -
Ke;

MPAaBHILHO OPTaHU30BAThH MPOIIECC KOMITBIOTEPHOTO MOJICITMPOBAHUS;

KOMIIBIOTCPHBIMHU IpOrpaMmMamMu, CpCaACTBaMU CO3JaHUS U MTPEACTABIICHUA PE3YJIbTATOB
KOMITBIOTEPHOTO MOJCTHPOBAHNS;

CO3aaBaThb MPOCTHIC KOMIIBIOTCPHBIC MOACIIN TCXHOJOTHYCCKHUX MTPOLECCOB C UCIIOJIB30BAHUEM
nporpammbl Mathcad.

O(I)OpMJISITB U OpCACTaBIATh PE3YJIbTATbl KOMIIBIOTCPHOT'O MOJACIIMPOBAHUSA B BUAC OTUCTA.

Baanersn:

uHpopManueil 0 6a30BBIX MPOLECCAX MUKPO- U HAHOIJIEKTPOHUKHU



HaBBIKAMU U MPAKTUYECKUMHU IIPUEMAMH 110 KOMIIBIOTEPHOMY MOJEIUPOBAHUIO IIPOLIECCOB C
MTOMOIIBIO CIEUATN3NPOBAHHBIX KOMITBIOTEPHBIX IIPOrPAMM;

—  HaBBIKAMM AHAJIM3A U ONHUCAHUS PE3yJIbTaTOB KOMIIBIOTEPHOI'O MOJAEIUPOBAHNS,

—  CIIOCOOHOCTBHIO Y TOTOBHOCTBIO MPUMEHSTH MMOTYUYEHHbIC 3HAHUS Ha MPAKTUKE;

—  0a30BBIMH 3HAHUSAMH NIPOEKTUPOBAHMS B PA3IUYHBIX 00JIACTIX KOMIIBIOTEPHOTO MO/IEIHPOBA-
HUS;

4. Conep:kanue M CTPYKTYpPa JMCHUILIHHBI
4.1. Conep:xanue pa3iejioB TUCUUIIIIMHbI

B tabnune 1 mpuBOAUTCS ONMUCAaHUE COACPIKAHUS NUCHIUIUIMHEI, CTPYKTYPHPOBAHHOE IO pas3fe-
JlaM, C YKa3aHUeM I10 KOKIOMY pa3zieny GOpMbI TEKYIIEro KOHTPOJIS: 3aliTa J1a00opaTopHOi paboThI
(JIP), xomnokBuym (K), rectupoBanue (T).

Tabauya 1. Codepoicanue pazoenos OuCyuniuHvl

HaumenoBanue Conepranne pasiena Kmﬁon dopma
pasuesa PO | rekyIIero
pyemoii
N comme. | KOHTPOJIS
TEeHIUH
(i ee
4aCTH)
1. Beenenue B quc- |Mctopus cTaHOBJIEHUS KOMITBIOTEPHOTO TIK-1 T, K, JIP
LHUTJIUHY MOJEJIMPOBAHUs. DTaIbl PA3BUTHUSI KOMIIBIO-
TEPHOW TEXHUKHU.
[IpuMeHeHrne KOMIBIOTEPHOTO MOIETUPOBa-
HUS B PA3INYHBIX cepax NesTeITbHOCTH Ye-
noBeka. OOmIHe MoJI0KEHNUS TEXHOIOTHH
KOMITHIOTEPHOTO MOJICTTUPOBAHMUSI.
9 Ocobennoctu KommnbroTepHoe MoaenrpoBaHus B 3aa4ax T1K-1
MpUMEHEHNE WCCTIEI0OBAHUS, ONITUMU3AIIMN U TTPOESKTHUPOBA-
KOMITBIOTEPHOTO  [HUSI pEaIbHBIX TEXHOJOTUYECKHUX MTPOLIECCOB.
MozenupoBanus  |OCOOEHHOCTH MPUMEHEHHSI CTICITHATIU3UPO-
BAHHBIX KOMIIBIOTEPHBIX MporpaMm. Crenua-
JTU3WPOBaHHEIC rpaduueckue cpensl. Vcmoib-
3oBaHue nporpammel MathCad,
3 Merononorus KOMIbIOTEPHOTO MOJIEIUPOBa- [K-1 |T.K,JIP
Meronomnorus Husg. OcoOEHHOCTH UMUTAIIMOHHOTO MOJEIH-
KOMIIBIOTEPHOT'0  [poBanus. OCOOCHHOCTH MOCTPOCHUS MOJIEITH
MOJICIIMPOBAHMA. |y 3Tanbl e€ pa3padboTku. OnpeneneHue oobeK-
Ta ¥ yCTAaHOBJICHUE TPAHMI] IPUMEHUMOCTH.
OrpanuyeHusi B MoieTUpoBaHUU. DPHEeKTUB-
HOCTb (pyHKLIMOHHpPOBaHUS 00bekTa. Dopma-
nu3anus 00bEKTa METOAOM abCTparupoBaHHUS.
[ToaroroBka qaHHBIX, HEOOXOAUMBIX IJIS T10-
ctpoenus moaenu. [IpeacraBieHue JaHHBIX B
COOTBETCTBYIOIIEH opme
4 O6paboTka [Tonyuenue, aHanu3 U onvcaHUe pe3yJbTaTOB
pe3yIbTaTOB KOMIIBIOTCPHOTO MOJCIIMPOBAHHS IPOLIECCOB. | [IK-]1  |T,K,JIP
KoMmmbioTepHOro  |OdopMmieHne pe3yabTaToB B BIJIE TUCHMEH-
MOJICJIMPOBAHUS  [HOTO OTYETa O MpojenanHon padore. [Ipen-
CTaBJICHUE TIOJYYEHHBIX PE3YyJIbTaTOB B BUJIE
noknana. [Taker npuknaaHeix nporpaMm MS
Word, MS Excel u MS PowerPoint.
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Annpokcumariusi, THTEPIOSAIUs, HYKCTpaIo-
JAIUS. ATIPOKCUMALIHS YKCTIEPUMEHTATIbHBIX
JAHHBIX ITOJIMHOMAaMH, C IIOMOIIBIO aHAJIUTH-
YecKuX (YHKIIMA, METOJOM HaMMEHBIITHX
kBagparoB. CrutaiiH 00paboTKa JaHHBIX: Ky-
Oudeckue CrutaiHbl, B-crimaiinbl, HampsHKeH-
HbIC CIUTAMHBI, CTJIaKUBAIOIINE CIUIAMHEIL.

5 Mopenuposanue |KomnbrorepHas MOJENb 30HHOM OUUCTKH T10-
OTZIENIbHBIX 0a30- |IIyIIPOBOJHMKOBBIX MAaTePUAIOB AJIs 3a1a4 K-1 |T,KJIP
BBIX IIPOLIECCOB  [BBIOOpA PEXKUMOB 30HHOM II1aBKK . Kommblo-
MUKpPO- U TEpHast MOJIEJIb MArHETPOHHOIO PACIIBITIEHUS

HAHORJICKTPOHHUKH [METAJUIMIECKHUX TUICHOK IS 33/1a4 BHIOOPA
pEeXUMOB pacrnbuieHus . KommbroTepHas
MO/I€JIb MOHHOW UMILIAHTAIUH JUIS 337124 BbI-
0opa peKMMOB UMIUTAHTAIIUY TIPU PEIICHUH
3a7a4 (OPMHUPOBAHUS P-N MEPEXOIOB.
KommnbrotepHas MoJieNb mporiecca OKUCICHUS
KPEMHUS JJIs1 PEIICHUS 3a/1a4 BBIOOpa peKIMa
TEPMHUYECKON 00pabOTKU B OKHCIUTEIIbHBIX
cpenax.

4.2. CTpyKTypa AUCHHUILIMHBI

Tabauya 2. Obwasa mpyooemxocms oucyuniuHvl cocmasisem 3 3auemuulx eounuy (108 yacos)

TpynoémkocTb, 4achl

Bup padorsl

3 Bcero
cemMecTp
OO611ast TPy I0eMKOCTh (B Yacax) 108 108
KonraktHas paboTa (B yacax): 34 34
Jlexiuu (JI) 17 17
JlabopaTtopusie pabots (JIP) 17 17
CamocrosrenbHas paboTa, B TOM YHCIE U
47 47
KOHTaKTHas paboTa(B yacax):
CamMoCTOsTEIbHOS U3YUYCHHUE Pa3JIe]IOB 47 47
IloaroroBka u NpOX0zkK/ieHIe NPOMeRyTOY- 27 27
HOW aTTecTaluu
Bua npoMekyTo4HOI aTTecTALMHU OK3aMeH

4.3. JIeKIMOHHDbIE 3AHATHSA

Tabnuya 3. IlepeueHb 1eKYUOHHBIX 3AHAMULL

Ne n/mn Tema

1 BBenenue B quCHUIUIMHY.

2 Oco0eHHOCTH PUMEHEHNE KOMIIBIOTEPHOT'O MOJIETUPOBAHUSL.

3 KomMmmnbrorepHoe MopaenupoBaHUsl B 3aJad4ax MCCIENOBAaHUs, ONTUMHU3ALMHA U
IIPOEKTUPOBAHMSI PEAJIBHBIX TEXHOJIOTHYECKHUX MPOLIECCOB.

4 MeTo10510THsI KOMIIBIOTEPHOIO MOJIEIMPOBAHUS.

5 Oco0eHHOCTH IPUMEHEHUS CHEUAIN3UPOBAHHBIX KOMITBIOTEPHBIX IIPOIPaMM.
Crnenuanu3upoBaHHble rpauuecKue Cpejibl.
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5 Nmutanmonnoe MonenupoBanue. OCOOEHHOCTH MOCTPOCHUSI MOJIENIN M TAlbl €€
pa3pabOTKH.

7 OrpanundeHus: B MOJeTUpOBaHUU. DPPEKTUBHOCTD (PYHKIIMOHUPOBAHUS OOBEKTA.
@dopmanuzanusi 00bEKTa METOIOM abCTparupoBaHMUsL.

2 [Tonmyuyenue, aHanM3 U ONMKMCAHHUE PE3YITHTATOB KOMIIBIOTEPHOTO MOICITHUPOBAHHUS
MIPOIIECCOB.

9 O0paboTka pe3ybTaTOB KOMITBIOTEPHOTO MOJICIIMPOBAHUS

10 Busyanuzanus Hay4HBIX TaHHBIX B CHEIMATM3UPOBAHHBIX ITaKeTaX aBTOMAaTH3a-
1K 00pabOTKH JAHHBIX M MOJICTTUPOBAHMUSL.

1 KommnbroTepHast Mo1e1b 30HHOH OYHCTKY TOTYIPOBOTHIUKOBBIX MaTePHAJIOB IS
3a7a4 BbIOOpA PEKMMOB 30HHOM TUIABKH .

12 KommnbroTepHast MoJ1e)Ib MarHETPOHHOTO PACTIBUICHHUS METAJUTMIECKHUX TUICHOK IS
3a7a4 BEIOOpA PEKMMOB PACTIBUICHHS

13 KomnproTepHast MoJ1e)Ib MOHHOW UMIUTAHTAIIUH JUTS 337129 BEIOOpa PEKUMOB UM-
TUIAHTAIMH IPU PEIICHUH 3a/1a4 ()OPMUPOBAHUS P-N MEPEXOJIOB.

15 KommnbroTepHast MoJieNb iporiecca OKUCICHUST KPEMHUS TSl peIIeHHs 3a/1a9 BBIOO-
pa pe’xuma TepMUYecKoil 00paboTKH B OKUCIUTENBHBIX Cpejiax.

16 KomnbproTepHoe MOAeTpOBaHNE, KaK METOJI HAYYHOTO HCCIICJOBAHUSI.

4.4. llpakTnuyeckue (CeMuHapCKHe) 3aHATUSA

[Ipaktuueckue 3ansatust (CeMHUHAPCKUE 3aHATHUS) HE IPEAYCMOTPEHBI TPOrPaMMOi

4.5. JlabopaTopHbie padoThI

Tabnuya 4. Ilepedenn 1a00paTOPHBIX pabOT

Ne HaumeHnoBaHue 1a6opaTopHbIX padoT Kon
/i KOHTPOJIH-
pyemoii
KOMIIe-
TeHIIUH
(nsm ee
qacTu
1 | ITocTpoeHne MaTreMaTUYECKON MOJICNIH Mpoliecca 30HHOM 0YMCTKH nosnyrnpo- | [TK-1
BOJIHUKOBBIX MaTEpHAJIOB JUIA 33]a4 BEIOOpa PEKUMOB 30HHOH TIIABKH .
2 | IlocTpoeHne MaTeMaTH4YECKO MOIenu poliecca MarHeTpoHHoro HanbuieHus | [1K-1
IUIEHOK METOJIOM MAarHETPOHHOI'O PAaclbUIEHNUS YUCTBIX METAJIOB.
3 | [locTpoeHne MaremMaTnueCcKOM MOJENH Mpouecca MarHeTpoHHoro HanbuieHus | [1K-1
IUIEHOK CJI0XHOTO COCTaBa.
4 | IloctpoeHue mMaTeMaTH4ecKOW MOAENU mpolecca HOHHOM ummuianTanuu uist | [1K-1
3aJa4 BbIOOpa peKMMOB UMILIAHTALIMH.
5 | HocTtpoeHne MmaTeMaTH4eCKON MOJEIIN IIPOLIECCa OKUCIICHU KPEMHUS I1K-1
4.6. CamocTosiTe/IbHOE U3yYEeHUE Pa3/1eJI0B U CIUTIINHbBI
Tabauya 5. CaMOCTOSITEILHOE U3YUEHUE PA3IeNIOB TUCIIUIUTMHEI
Kona
No KOHTPOJIHPY-
n/ Bormpocel, BHIHOCHMBIE Ha CAMOCTOSITENIBHOE U3YUEHHE eMoii Kome-
o TeHIun (WU

€€ 4aCTu
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[Mpumenenune rpaduyeckoit cpeapt Simulink (MatLab) nns co3nanus au- TIK-1
1 | Hamuueckux cucteM. Pa3paboTka TUHAMHUYECKUX CIIEH C TOMOIIbIO Crelna-
JIM3UPOBAHHOM KOMITbIOTEPHOM Mporpammel st 3D-Bu3yanu3aluu.

CoBpeMeHHbIE TPOrPAMMHBIE CPEJCTBA B 33/1a4aX MOJEIUPOBAHUS TEXHO- [1K-1
JIOTMYECKHX MPOLECCOB B MUKPO- U HAHODJICKTPOHUKE

4.7. KypcoBas pa6ora

KypcoBas pabota He mpeaycMOTpeHa MporpaMMOHu.

5. OueHouynbie MaTepuaIbl A/l TEKYIIEr0 U py0e:KHOr0 KOHTPOJISI YCIIeBaeMOCTH
U IPOMEKYTOYHOM aTTecTallun

OneHouyHble MaTepuaibl I TEKYIIEro, pyOeKHOTO KOHTPOJIS yCIEBAEMOCTH M MPOMEKYTOU-
HOM aTTecTaluu CTYJAEHTOB IO AMCLMIUIMHE ONPEAENsAIoTCS Y4YeOHBIM IIJJaHOM O0pa30BaTeIbHON
MPOrpaMMbl U JACUCTBYIOUINM TOJIOKEHUEM O OaJIITbHO-PEUTUHTOBOM CHCTEME aTTeCTallui CTYACHTOB
oOyyaromuxcs MO TporpaMMam BbIcIIero ooOpasoBanusi KabapaumHo-bankapckoro yHHMBepcHTETa
(ITpukaz Ne 159/0 ot 31 aBrycta 2017r.). [Ipu aTTectanun o0y4arommxcsi OIEHUBAETCS Ka4yecTBO pa-
00THI Ha 3aHATHAX (YMEHHE BECTH TUCKYCCHIO, CITIOCOOHOCTH YETKO (HOpMYyTHUpOBATH CBOM MBICIIN),
YpOBEHb MOJTOTOBKU K CAMOCTOSITENIbHOMN /eATeIbHOCTH, KaUeCTBO BBIMOJHEHUS 3aJlaHuil (KypcOBOM
paboTeI, TabopaTopHBIX PaboT U ap.). Tekymuit u pyOeKHBII KOHTPOIIb YCIIEBAEMOCTH CTYJCHTOB TI0
JTUCIUIUIMHE TIPOBOAUTHCA MO TPEM KOHTPOJIbHBIM ToukaM. B konie 1/3 cemectpa 1-s KOHTponbHas
TOYKa, BTOpast KOHTPOJIbHAs TOUKa- KOHeIl 2/3 cemecTpa, a TPeThsl KOHTPOJIbHAS TOYKA MOCIICTHHIE JIBE
Hezaenu cemectpa. Pacnipenenenue 6aioB B paMkax OalIbHO-PEUTHHTOBOM CHCTEMBI aTTECTAIluH CTY-
JIEHTOB MIPUBEICHO HUKE:!

Tabnuya 6. Pacnpedenenue 6annoe mexywe2o u pyoe:;KkHOTO KOHTPOJIS

Ne Oo6mas 1-91 TOuKa 2-11 TOYKA 3 Touka
cymMma
1. | Tekymmii KOHTPOJIb
IMOCCIICHUE 3aHATHI 10 6an- 3 3 4
JIOB Oaina Oana Oaina
2. | PyGexHbIii KOHTPOJIb
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0ajIoB 0aioB 0aioB
KOJUIOKBUYM 45 15 15 15
Oamra OajoB 0aJIoB 0asnoB
Hroro 70 23 23 24
0aJLJ10B O0aj1a oaju1a O0aj1a

5.1. KoutokBuym

B cemecTpe mpoBoasaTCs 3 KOJIJIOKBUYMA, KaXKABIH U3 KOTOPBIX OLIEHUBAETCS B Mpejenax 8 6an-
70B. Ha KoJTOKBHyMax KOHTPOJIUPYETCS POPMUPOBAHUE DIIEMEHTOB OOIIEKYJIbTYPHOU KOMIICTCHITII
OK-7 u mpocdeccuonansHoii kommereHuu [1K-1. Hiske npuBeneHsl MPUMEPHBIE IEPEYHN BOIIPOCOB
BBIHOCHUMBIX Ha BCE TPU KOJUTOKBHYMA:

1-xonnoksuym (Pazoen 2):

Hcropwust cTaHOBIIEHNUSI KOMITBIOTEPHOTO MOJICIIUPOBAHUS.

DTanbl pa3BUTHS KOMIBIOTEPHON TEXHUKHU.

[IpuMeHeHrne KOMIMBIOTEPHOTO MOJICTTUPOBAHMS B PA3IMYHBIX cepax AesTETHHOCTH YeIOBEKa.
TeHaeHIMN pa3BUTHS KOMIBIOTEPHBIX HHPOPMAIIMOHHBIX TEXHOIOTHIA.

Knaccudukanmst "HGOpMaIMOHHBIX TEXHOJIOTHI.

MeTtoa0a0r1ss KOMIBIOTEPHOTO MOJIETUPOBAHMUS.

Oco00EHHOCTH UMHUTAIIMOHHOTO MOJICIIUPOBAHUSI.
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1-xonnoxseuym (Pazoen 3):

Oco0EeHHOCTH TTOCTPOCHHUS MOJIEITH U ATaIlbl €€ pa3paboTKH.

Omnpenenenre 00bEKTa U YCTAHOBIIEHHE IPAHUI] TPUMEHUMOCTH.

Orpanuydenus B MoienupoBaHuu. I (HEeKTUBHOCTh GYHKIIMOHUPOBAHUS 00BEKTA.
dopmanuzanus 00beKTa METOA0M abCTparupoBaHusl.

Oransl pa3pabOTKU MaTeMAaTUYECKOW MOJENU: TOCTAaHOBKA 3aJ[auu.

Otanbl pa3paboTKH MaTEMaTHYECKOM MO/IeN: MOUCK F(PPEKTUBHBIX METOJOB PELICHUS.
Oransl pa3pabOTKU MaTEMAaTUYECKOM MOJIeNU: aanTaus HHCTPyMEHTapusl.

Ortanbl pa3paboTKU MaTEMaTHUYECKOM MOJIENN: KOPPEKTUPOBKA MOJIEIH.

Oransl pa3pabOTKU MaTeMAaTUYECKON MOJENHU: BEIUNCIUTEIbHBIA U HATYPHBIN SKCIIEPUMEH -
THI..

LRI R W=

3-xonnokeuym (Pazoen 5):

1. TloaroroBka JaHHBIX, HEOOXOIUMBIX JJIsl MOCTpOeHUs Mojenu. [IpencTaBneHne JaHHBIX B CO-
OTBETCTBYIOIIEH hopme.

2. KomnbroTepHast MO/i€Ib 30HHON OYMCTKU MOJIYIIPOBOIHUKOBBIX MaTepHAIOB JUI 3aa4 BbIOO-
pa peXMMOB 30HHOM IMJIaBKU: (hu3nueckas MOJENb, IOCTPOCHHE MaTEMaTHUYECKONH MOJIENH,
COCTaBJIEHUE AJITOPUTMA.

3. KowmmbroTepHas MoJielb MATHETPOHHOTO PACTIbUICHUS METAINTHYECKHUX TUICHOK JUIS 3a-1a4
BbIOOpa PEKUMOB paclbUIeHUS: (pu3nyeckast MO/ieib, IOCTPOCHUE MaTeMaTHYECKONW MOJIENH,
COCTaBJICHHE alITOPUTMA.

4. KowmmbloTepHas MOJEIb MIOHHON UMIUTAHTAIMU AJIS 33/1a4 BHIOOpA PEKUMOB UMILJIAHTA-IIUN
IIpU pelIeHny 3a7a4 GOpMUPOBAHUSI P-N IEPEXOI0B: PU3NUYECKasi MOJIENb, IOCTPOCHUE MaTeMaTH-
4eCKOW MOJIEIIN, COCTABIIEHUE AJITOpUTMA.

5. KowmmbroTepHast MoJienb Mpoliecca OKUCIIEHUSI KPEMHHUS ISl pelIeHus 3a/1a4 BbIOopa pe-Kuma
TEPMUYECKOI 00pabOTKH B OKUCIUTENBHBIX cpefax: (pu3ndeckas MoJiellb, IOCTPOCHUE MaTeMaTH -
YECKOUM MOJIeNi, COCTaBJICHHUE alrOpUTMa.

Memooduueckue pexomenoayuu

[Ipu moaroToBKE K KOJUIOKBHUYMY CIIEYET, MIPEkKIE BCETO, MPOCMOTPETh KOHCIEKTHI JEKIUN U
OTMETUTH B HUX MMEIOIIMECS BOIIPOCHI KOJUIOKBHMyMa. Eciin Kakue-To BONPOCH! BBIHECEHBI MPENoia-
BaTeJIeM Ha CaMOCTOSTEIIbHOE U3yUEHHE, CIeyeT 0OpaTUThCS K yueOHOM IuTeparype, peKOMEH0BaH -
HOMW MpernosiaBaTeeM B KauecTBE NCTOYHHUKA. [Ipy NOArOTOBKE K KOJUIOKBUYMY TaK)K€ PEKOMEHAYET-
csl MOCElleHNe KOHCYJIbTAlM JUIsi CBOEBPEMEHHOTO CHSTHUS BO3HHMKIIMX BOIPOCOB B IpoOIEcCe
NoAroToBKU. KOJIOKBUYM MTPOBOJUTHCA B BUE YCTHOTO ONPOCca U cOOECEeI0OBAHUS CO CTYACHTOM.

Kpumepuu oyenusanus

Crernenb MNOATOTOBJICHHOCTHU CTYACHTA HAa KOJUIOKBUYMC OLCHHUBACTCH IO CICAYHOIIUM KPUTC-
pusaAM: - ACHOCMb, 4emKoCnv U 00KA3aMeNbHOCMb U3JIONCEHUS. OMEEmo8 Ha eonpocsel, - énaoenue
cneyuanrbHbiMu mepmuHamu, CUCmMemMHOoCnlb 3HAHUL NO meme KOJUIOK8UYmA. Hixe MMPpUBCJCHA HIKaJIa
OLICHUBaHWA.

Ta@zuua 7. KpI/ITCpI/II/I OLICHUBAHUA CTYACHTA HAa KOJIJIOKBUYMC

Onenka

2 day1a 4 6ana 6 6aysI0B 8 dai0oB
«HeynoBJieTBOPUTEIBHO» | «YIOBJIETBOPUTEILHO) «Xopomro» «OTInYHO»

Crynentr wHe 3HaeT | CtyaeHT noeepx- | Ctyaent  xopomo  3HaeT | CTyAeHT B MOJI-
3HAQUUTENILHOM YacTU | HOCTHO 3HAET BOIPO- | MaTepuall, IpPaMOTHO U MO Cy- | HOM o0beme
BOIIPOCOB, JIOMYCKA€T | CbI  KOJJIOKBUYMA, | IECTBY M3J1araeT €ro, JIOMyc- | 3HaeT Marepual,
CYIIIECTBEHHBIC OIINO- | JOMyCKAeT HETOYHO- | Kasi HEKOTOPhIE HETOYHOCTH B | TPAMOTHO M TIO
KM B OTBETaX Ha |CTH B OTBETE€ Ha | OTBETE Ha BOMPOC CYLIECTBY W3-
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BOIPOCHI BOIIPOC jlaraeT €ero, He
JOTyCcKasi CyIIle-
CTBCHHBIX HC-
TOYHOCTEH B OT-
BETE Ha BOIPOC.

5.2. TecTnl

TectupoBaHue 10 U3y4aeMbIM pa3zeiaM IPOBOAUTCA 3 pa3a B CEMECTP CUHXPOHHO C ITPOBEJICHUEM
KOJIJIOKBUYMOB. Ha Tectax KOHTpoaupyercss (pOpMHpPOBAHUE 3JIEMEHTOB OOILEKYJIbTYpHOM KOMIIEe-
teHumu OK-7 u npodeccnonansHoit komnerenmu [1K-1. Hmwke npuBeneHs 00pa3ibl TECTOBBIX 3a/1a-
HUN:

1. Kakue u3 moneneit He OTHOCATCS K rpadudecKum?
L] cxema
L] maker
L rpadux
[ kapra

2. YKaxuTe B KAKOM PSILy TPEICTABICHBI TOJIBKO HH(POPMAITMOHHBIE MOICIIH:
rIo0yc, cTaThs B ra3eTe, BeO-caiT

MaKeT 3/1aHHsI, MAaHEKEeH, YePTEX

UTpYLICYHBIN aBTOOYC, cxema, rpaduk

cxema MeTpo, MaTematuieckas Gpopmyia, BeO-cait

oood

3. ®opmanuzanus — 3T0. ..
[J mepexojia OT COEPIKATEIBLHOIO ONMUCAHHS CBS3CH MEK/TY BbIICICHHBIMU MPU3HAKAMH
00BbEKTa K OMMCAHUIO, UCITOJIB3YIONIEMY HEKOTOPBIH S3bIK KOJUPOBAHUSI.
b) 3ameHna peaabHBIX CBOWCTB 00BEKTA 3HAKOM WJIM COBOKYITHOCTHIO 3HAKOB.
[] mepexoj OT HEYETKMX 3a/1a4, BOSHUKAIOIINX B PEabHOMN JIeHCTBUTEIBHOCTH, K (OpP-MaJib-
HBIM UH()OPMAIIMOHHBIM MOJICTISIM.
(] BBIAEICHHE CYIIECTBEHHON HH(POpMAIUK 00 00BEKTE.

4. CYH_[HOCTB KOMITBIOTCPHOT'O MOACIMPOBAHUA CUCTEMBI 3aKIIFOYACTCA :

[] - B cO3IaHUU KOMIIBIOTEPHOW aHUMAIIUU WM CXEMBbI, YUUTHIBAOIICH Ta0apUThl CHCTEMBI U
€€ OCHOBHbIE JUHAMUYECKUE U CTATUYECKUE XapaAKTEPUCTHUKHU.

[] - B cO3maHUU KOMIIBIOTEPHOMU MPOrpaMMbI (ITaKeTa MpOrpaMm), OMKCHIBAOIICH TOBEICHHE
AJIEMEHTOB CHCTEMBI B MpoIiecce €€ PYHKIIMOHUPOBAHUS, C YIETOM UX B3aUMOJICHCTBHS MEKITY
co00i1 ¢ BHELIHEH cpe/iol, a TaK e CEPUU BBIYUCIUTEIbHBIX SKCIIEPUMEHTOB.

[ - B cO3MaHMM UHTEPAKTHBHOTO CIMCKA PACUYCTHBIX MAPAMETPOB CUCTEMBI, C BO3MOXHOCTHIO
UX U3MEHEHHUS JUIsl HAOII0IeHUsI U3MEHEHUIN COCTOSIHUSI CUCTEMBI B 3aBUCIMOCTH OT MOBeJIe-
HUS T€X WA UHBIX MTAPAMETPOB, a TaK K€ CO3/IaHUU KOMIBIOTEPHON aHUMAIUU TOBEACHUS CU-
CTEMBI C YYETOM PEajbHbIX COCTOSIHUM.

5. Mopenp 10JKHA YYUTBIBaTh HAHOOJIee CYILECTBEHHBIE CTOPOHBI HCCIEYyeMOro 00BEKTa H OT-
paXkaTh €ro CBOICTBA C IPUEMIIEMOI TOYHOCTHIO. DTO OIpEIeNICHHE.

(] npuHIMIIA aAeKBAaTHOCTH.

[l mpuHIMIIA CHCTEMHOCTH.

L] npuHImna nHGOPMALOHHON TOCTATOYHOCTH.

6. AGCTpakTHBII 00pa3 MaTepHAIBHOTO 00BEKTa, KOTOPOMY B3aUMHO U OJJHO3HAYHO COIIOCTABJICHA He-
KOTOpast (QyHKIHSA, 3TO:
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L] monens 0OBeKTa.
[l ¢dyHKIMOHAIBHAS MOJICT.
[l ¢yHKUMOHAIBHBIN OOBEKT.

7. UMuTanysi TEXHUYECKON CUCTEMBI C HCIIoJIb30BaHUEM DBM 3to:
(] ymcnenHslit MeTO/I IpoBecHUS HAa DBM 3KCIIEpUMEHTOB ¢ MATEMAaTHYSCKUMHU MOJICIISIMH,
OIMUCBIBAIOLIUMU [TOBEJECHUE CUCTEMBI B JIOCTATOYHO JJIUTEILHOM UHTEPBAJIC BPEMEHH.
(] umuTaIms ABHKCHUS CUCTEMBI TIPH MMOMOIIH KOMITBIOTEPHOHN rpaMKH ¢ COOTBETCTBYIOIIN -
MU pacueTHbIMH (popMynamu, TabaunaMu, rpagukaMu M T.11.
[ paccunTanHoe npu oMot IBM H3MeHEHHE COCTOSHUI CUCTEMbI BO BPEMEHH, MPE/ICTaB-
JICHHOE C TIOMOII[bIO0 KOMITBIOTEPHBIX Ipapuyeckux cpeacTB 0ToOpaXkeHUs HH(POpMAIUN

8. UTo He sIBJISIETCS TUIIOBBIM TallOM UMHTAIIMOHHOTO MOJICIIUPOBAHUS?
] Ouenka aieKBaTHOCTH
L1 Wnatepnperanus
[] DkcnepTHas OlleHKA
9. Kakue naHHbIE OTHOCSTCS K BXOJIHBIM JAHHBIM 110 MOJICIIMPOBAHUIO MarHETPOHHOTO PACIIBIIICHUS.
[ BraxxHOCTH aTMOC(hEphl BHYTPU KaMephl
L] temmepaTypa Kamepbl
[ naBnenue B paboueit kamepe
M aromHBIi Bec MaTepHaia MUIIIEHH

10.0T™MeTbTE TPAaBUIIBHBIN OTBET
B Mozenu MarHeTpoHHOTO pacibUIEHHs PaCCUUTHIBACTCA
M ckopocTh pacmbUIeHUS
[] MOHHBII TOK
[l nampspkeHHe MarHeTpOHa
10.0T™MeThTE paBUIBHBIN OTBET
PesynpTaTom MozaenrpoBaHus mporecca GOpMHUPOBAHUS SMUTTEPHOIN 00JIaCTH TPAH3UCTOPA METOAOM
MOHHOM MMILIAaHTAINH SIBJISIETCS
M mpoduns pactpenencHust IPUMECH
P mpoexTuBHBINM npoler HOHOB
HMOHHBIN TOK

<
< JHEpPrus HOHOB

Memoouueckue pexomenoayuu

TecTsl — 3TO BONPOCH! WM 33/1aHUS, IPETyCMAaTPUBAIOIINE KOHKPETHBIN, KPATKHM, YETKUN OT-
BET HAa UMEIOLIUECS 3TAIOHBI OTBETOB. [Ipy caMOCTOATENBHON MIOATOTOBKE K TECTUPOBAHUIO CTYICHTY
HE00X0IUMO:

a) TOTOBSACh K TECTUPOBaHMIO, MpopadoTaTh MH(MOPMAIMOHHBIN MaTepual MO IUCLUUILINHE.
[Tpo-KOHCYIBTHPOBATHCS C MPENOJaBaTENIEM 10 BOIIPOCY BbIOOpa YUeOHOM JIUTEpATyphI;

0) YeTKO BBISICHUTE BCE YCIIOBHs TECTUPOBaHMs 3apaHee. 3HaTh, CKOJBKO TecTOB Bam Oyxer
IIPEIOKEHO, CKOJIBKO BPEMEHN OTBOJUTCS HA TECTUPOBAHHE, KAKOBA CUCTEMA OLIEHKH PE3YJIbTATOB U
T.J.

B) MpHCcTynas K paboTe ¢ TecTaMH, BHUMATEIbHO U JIO KOHLIA MMPOYTHTE BOIPOC U Ipejasiara-
eMble BapuaHTbl OTBETOB. BriOepure mpaBuibHbIE (MX MOXKET OBITH HEcKoNbko). Ha oTaenbHOM
JIUCTKE OTBETOB BBIMUIINTE HU(PY BOIpoca U OyKBbI, COOTBETCTBYIOIINE MTPABUIIbHBIM OTBETaM;

I') B MPOLECCE PELICHUs JKEJATEIbHO NMPUMEHITh HECKOJIBKO IMOJAXOJ0B B PELICHUU 3aJaHMS.
OTO MO3BOJSET MaKCUMAJIbHO THOKO ONEpUpOBaTh METOJAaMH pELIeHMs, HaxoJsd Kaxabld pa3
ONTUMAJIbHBIN BAPUAHT.

1) ecau Bel BeTpeTunu upe3BbIYaifHO TPy AHBIHN 1151 Bac Bompoc, He TpaThTe MHOTO BPEMEHH Ha
Hero. [lepexonure k npyruM tectaM. BepHuTecs K TpyJTHOMY BOIIPOCY B KOHIIE.
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e) 00513aTEeNIHbHO OCTaBHTE BpeMA JJI1 IPOBEPKU OTBETOB, YTOOBI H30€KATh MCXaHUYCCKUX OIIIM-

OOK.
Kpumepuu oyenusanus
Tabnuna 8. Kpumepuu oyenusanus pe3ynibsmamos mecmuposansl
Ouenka

HEYJIOBJIETBOPUTEIHHO YAOBJIETBOPUTEIHHO XOpOLIO OTJIUYHO

0 6amnoB 3 6aia 4 Gayna 5 6amoB
Menee 50 % mnpaBuibHO BbI- | 50-70%  mpaBunibHO | 71-85% mnpaBuib- | 86-100% mnpaBuiib-
MOJIHEHHBIX 3aJaHUi. BBITIOJIHEHHBIX 33J1a- | HO BBITIOJIHEHHBIX | HO  BBITIOJIHEHHBIX

HUIA. 3aJaHuH. 3aJaHUH.

5.3. 3apanus 1Jis1 1a60PaTOPHBIX 3aHATHI

(Konmponupyemvie komnemenyuu [1K-1)

JlaGopaTopHBIii IPAKTUKYM SIBIISIETCS BaXKHBIM 3JIEMEHTOM OOYYEHHs, T.K. IPUBUBACT HABBIKH
CaMOCTOATENFHON paboThl. B pamMkax MUCHUIUTMHBI CTYJCHTHI JOJDKHBI BHIIIOJHUTH 5 1a00paToOpHBIX
paboT, OXBATHIBAIOIIMX PA3IMYHBIE pPa3[eNibl TEOPETHYECKOro Kypca. PaboThl opueHTHpOBaHBI Ha
U3y4CHHUE OCHOB TEXHOJOTHMU DJIEKTPOHHONH KOMIOHEHTHOH 0a3bl, MCIIOJB3Ysl TEXHOJIOTHH (hu3nye-
CKOTO M MAaTEMAaTUYECKOTO MOJICIIMPOBAHUS TEXHOJIOTHYECKUX MPOIECCOB. MOAETMpOBaHNE MTPOBOIHU -
TBhCS C IPUMEHEeHHEeM IporpaMMHoro obdecrnieyenus MathCad.

Ilpumep munosoii rabopamopHoti pabomuol

«llocmpoenue mamemamuueckoll MoOenU NPOYecca MaeHEeMpPOHHO20 HANBLIEHUS NIEHOK MEMOOOM
MA2HEMPOHHO20 PACNBLIEHUS YUCbIX MEMAILI08. )

Lenpto paGoThr:

- IPUBUTH CTYACHTY NEPBUYHBIE HABBIKM CO3JJAaHUS MAaTEMAaTHUECKOW U KOMITBIOTEPHOIN MOIEIH
Ha MpUMepe MpoIecca MOTy4YeHHs TOHKMX METaJUIMYECKUX TUICHOK METOJOM MarHeTpOHHOTO PAacIbl-
JICHHsI OTHOKOMIIOHEHTHOH MHUIICHU.

- HAYYHTh CTYJICHTA MTPABUIBHO UHTEPIIPETHPOBATH U MPEJICTABIISATH B BHJE OTYETA PE3yIIbTATHI
MOJIETTUPOBAHHUS.

Memoouueckue pexomenoayuu

Brimonaenne kaxxaoi 1abopaTopHOi pabOTHI CKIIAIBIBACTCS U3 CIETYIONINX ITAIOB.

1. CamocrosTenbHas IMOArOTOBKAa CTyIEHTOB K pabote. Ilepen Hauamom paboOTBl CTYAECHTHI
JOJDKHBI YETKO TIPEJICTABIATE ce0e 1eTb paboThl M CYITHOCTh OKHIAEMBIX PE3yJIbTaTOB. JlOIKEeH OBITh
MOJTrOTOBJIECH 3JEKTPOHHBINA (aiin A pacueTa pexXKMMOB MarHeTPOHHOTO pachbuieHus. CTyIeHThI, He
MOJrOTOBUBIIIHECS K paboTe B COOTBETCTBUH C STHMHU TPEOOBAHHUSAMH, K BBIITOJHEHHIO PAOOTHI HE JI0-
MyCKaloTCsl.

2. IlpoBeneHne MOIEIMPOBAHUS: MTOJYUYNB UCXOJHBIE JaHHBIE 10 MaTEPHATy U TOJIIIMHE TUIEHKH
CTYACHT JOJDKEH IyTEeM MOJETUpPOBaHMS BBIOpaTh PEXKHUMbl MAarHETPOHHOI'O pacIblUICHUs( BpeMms
HaIbLJICHUS] , PACCTOSIHME OT MHUULIEHHM 0 MOJUIOKKH, HANpsDKEHHWE MarHeTpoHa, TOK MarHeTpOHa),
oOecneunBaromue TpeboBanus K 1uieHku. Ilpu pabore B nmaboparopuu HEOOXOAUMO CTPOTO BBINOJ-
HSTH BCE NPaBUJIa TEXHUKU 0€30TTaCHOCTH M YKa3aHUs MPETIO1aBaTels.

3. CocraBieHue oT4eTa 0 NpoJieslaHHON padoTe.

OTueT noIKEH ColepkKaTh HCUEPIBIBAIONINE JAHHBIE, KaK O [N padOThI, TaK U O Pe3yiIbTaTax
B CJIEAYIOLIEH MOCIEeI0BATEIbHOCTH:
3aJJaHuE;
onucaHue 6a30BOro MpoLecca;

JITOPUTM MOJIEJIMPOBAHMS;
pe3yJbTaThl MOJCINPOBAHMS;
o01Ire BBIBOABI O paboTe U 3aKIIOUYCHHE.

AN NN
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TekcT oTdera AOKEH OBITH HANMCAH aKKypaTHO M Pa30OpUMBO OT PYKU WIHM TPEJCTABICH B
BHJIC pAaCIleYaTKH, IMOCJIC KOMITBIOTEPHOW BEPCTKU. B 000MX CiTydasXx TEKCT JODKEH MPEICTaBIISAThH
co00if TOTHYecKoe M3I0KEHHE cylecTBa Bompoca. Hemomyctumo mpuBeaenue popmyn, Tadmui 6e3
Pa3bICHEHH BceX 00O03HAYCHHI W cOKpamieHud. OT4eT JO/DKEH OBITh MOHSATEH YISl KaKIO0TO YH-
TaloIIEero 6e3 KaKuX-Tud0 JOMOITHUTENBHBIX BOMPOCOB Y COCTABUTENEH OTUYETA.

4. Iocite mpeICTaBICHAS OTYETa CTYJACHT JOJKCH HMETh, KAK MUHUMYM, ITOBEPXHOCTHBIC 3HA-
HUS TI0O KOHTPOJIBHBIM BOMPOCaM K paboTe, UMEIOIIUMCS B METOJJUUECKHIX YKa3aHUSAX, U €My BBICTaB-
nsieTcst 6al, KOTOPBIM OIICHEHA JTaHHasl JlabopaTtopHas padoTa.

CTyZneHT BBIMIOJIHUBIIUN U 3alIMTUBIINN Bce JTa0OpaTOpHBbIE pabOTHI MO JUCIMILIAHE IMOJIyYaeT B
koHie cemectpa 21 6amn. Kaxmas mabopatopHas paboTa B 3aBUCHMOCTH OT CTETICHH CIIOXKHOCTH U
BaXHOCTH TE€MBI OlleHHBaeTcsl nHANBUAyanbHbIM Oaiom (K). Illkana oreHuBanust 1ab0paToOpHBIX pa-
00T yCTaHaBJIMBAETCS B HA4YaJe CEMECTPa U JOBOJIUTCS IO CBEICHUS O0YJAIONINXCS CTYICHTOB.

Tabmuma 9. Memoouxa oyerusanue 8binoIHeHUs IMAN08 1AOOPAMOPHOL pabomvl

Ne PeiiTHHTOBBII
Buja srana
n/n 0aL1
1. JIoTyCK ¥ BBIMIOJHEHUE DKCIIEPUMEHTAIBLHON YacT paboThI 03K
9
2. [IpencraBienue oTueta Mo Tpedyemoit popme K ciaade padoThI 0.2K
b
3. 3amuTa paboThI 05K

[Tpumeuanue: K — konudecTBo 0amioB, OTBOJAMMOE B paMKaxX pEHTUHTOBOM CHCTEMbI Ha JJaHHYIO pa-
00Ty, KOTOpOE OMpeeaeTcs MpenoaaBareseM B Hauaie 1abopaTopHOro Kypcea.

5.4. Ilpome:kyTOUHAs aTTECTALMS

(Konmponupyemasn komnemenyus I[1K-1)

N3ydenne quciMIinHbl 3aBepuiaeTcs dk3aMeHoM. [IpuMepHbIii nepeueHb OCHOBHBIX BOIIPOCOB
BBIHOCHMBIX Ha 3K3aMeH MPUBEJCH HIDKE:
1. Hcropus cTaHOBJIEHUS KOMIIBIOTEPHOI'O MOJIETUPOBAHUS.
2. Drtamnbl pa3BUTHS KOMIBIOTEPHOU TEXHUKH.
3. IlpumeHeHHe KOMIBIOTEPHOTO MOJCIMPOBAHHS B PA3IMYHBIX cepax AeITeTbHOCTH Ye-JIOBEeKa.
4. TeHaeHUUU Pa3BUTHUS KOMIBIOTEPHBIX HHGOPMAIIMOHHBIX TEXHOIOTHIA.
5. Krnaccudukamnms nHPOPMAIIMOHHBIX TEXHOJIOTHH.
6. MeTonoa0rusi KOMIBIOTEPHOTO MOJICITUPOBAHHS.
7.  Oco0eHHOCTH UMUTALIMOHHOTO MOJEINPOBAHUS.
8. OcoOEHHOCTH MOCTPOSHUS MOJIENH U 3TaIbl e€ pa3paboTKu.
9. Onmnpenenenne o0bEKTa U YCTAHOBJICHUE TPAHUL] TPUMEHUMOCTH.
10. Orpanuuenus B MojenupoBaHuu. IG(HEeKTUBHOCTh GYHKIIMOHUPOBAHUS 00BEKTA.
11. ®opmanuzaius 00beKTa METOIOM a0CTparupoBaHMsL.
12. Drambl pa3pabOTKu MaTeMaTUYECKOW MOJENN: TIOCTAHOBKA 3a/1auH.
13. Dtamsl pa3pabOTKK MaTeMaTHYeCKONW MOJIENN: TIOUCK 3(P(EKTUBHBIX METO/IOB PEILICHHS.
14. Drambl pa3pabOTKU MaTeMaTUYECKOM MOJETH: alalTallisi HHCTPYMEHTapHsL.
15. DTtansl pa3pabOTKH MaTEMAaTHYECKON MOJIENU: KOPPEKTUPOBKA MOJICIIH.
16. DTtansl pa3pabOTKH MaTEMAaTHYECKON MOJIENN: BBIYUCIIMTEILHBINA U HATYPHBIN YKCIIEPU-MEHTHI.
17. IloaroroBka JaHHBIX, HEOOXOAUMBIX JJIsl HOCTpOoeHUs Mojenu. [IpencTaBienne JaHHBIX B COOT-
BETCTBYIOIIEH (hopme.
18. KomnbrorepHas Moeb 30HHON OUMCTKU MOJYTPOBOIHUKOBBIX MaTepUaoOB JUls 3a/1a4 BbIOOpa
PEKMMOB 30HHOU TUTaBKU: (hU3HYECKasi MOJIETb, TIOCTPOCHUE MaTeMaTHUYECKON MOJIEIIH, COCTABIICHHUE
aJlropuTMa.
19. KomnbroTepHas MOI€NTs MAarHETPOHHOTO PACHbIIICHHSI METAJUIMYECKUX MIICHOK IS 33/1a4 BbIOOpa
PEXKMMOB paclbUIeHUs: (pU3HUecKas MOJEIb, IOCTPOCHUE MATEMAaTHUYECKON MOJIEIH, COCTABIIEHUE
aJIropuTMa.

16



20. KommproTepHast MOZeNIb MOHHOUM UMILTAHTAIMH JUTSI 33/1a4 BRIOOpa PEKUMOB UMILTAHTAIIMH TIPU
pereHnu 3a1a4 GOpMHUPOBAHUS P-N MIEPEXOI0B: (HU3UIECKaAsT MOJIENb, TOCTPOCHUE MaTEeMAaTHUECKOU
MOJI€JIH, COCTaBJICHHE AJITOPUTMA.

21. KoMnproTepHas Moelb Ipolecca OKMCIEHH KPEMHHMS IS PEIIEHUS 3a1a4 BEIOOpa pe-KuMa
TePMHUYECKON 00pabOTKHN B OKHCIUTENBHBIX cpefax: pusndeckast MOJelb, IOCTPOEHUE MaTeMaTruye-
CKOM MOJIeJId, COCTABJICHHE AJITOPUTMA..

Memoouueckue pexomenoayuu npu NOO20MOBKe K IK3AMEHY

[TonroToBka cTyJI€HTOB K 9K3aMEHY BKJIIOYAET MPopabOTKy JEKIHUH, B TEUEHUE CEMECTpa U He-
IIOCPEJICTBEHHYIO IOArOTOBKY B JHM, IIPEAIIECTBYIOIINE JK3aMEHY, BKIIIOYAs, MOATOTOBKY K KOJI-
JIOKBUyMaM, TECTUPOBAHHIO, BBIMIOJIHEHUIO TJAOOPAaTOPHBIX PadOT U UX 3alUTY.

JU11 HOrOTOBKM K OTBETaM Ha SK3aMEHALlMOHHbIE BOMPOCH! (OHU BBIJAIOTCS B KOHIIE CEMECT-
pa) CTYJIEHT JI0JIKEH MCIIOIb30BaTh HE TOJIBKO KypC JIEKIM, HO 1 OCHOBHYIO U JTOTIOJHUTEIbHYIO JIU -
TepaTypy AJis BbIpaOOTKH YMEHUS 1aBaTh Pa3BEPHYThIE OTBETHI HAa MOCTaBJIEHHbIE BOIIPOCHI.

B xozme moAroToBku K sK3aMeHY CTYAEHTY HEOOXOJMMO oOpaliaTb BHUMaHHME HE TOJBKO Ha
YPOBEHb 3aIIOMUHAHUS, HO U Ha CTENEHb IOHMMAaHHs U3y4aeMbIX BOIIPOCOB. MEXaHUYECKOE 3alI0OMHU-
HAHUE YUCIIOBBIX 3HAYCHUM XapaKTEpUCTUK MATEPUATIOB HE PEKOMEHIYETCS, HO CTYACHT IOJIKEH OT-
YETIUBO MPEACTaBIATh cede MOpsAJOK dTUX BenuuuH. HemocpenacTBeHHast MOArOoTOBKA CTYAEHTA K 3K-
3aMEHY JOJDKHA B Pa3syMHBIX MPONOPLHMAX COYETAaTh U 3allOMUHAHUE, U MOHMMAHHUE NPOTPAMMHOIO
MaTepuana.

Kpumepuu oyenusanus

I[To uToram sK3aMeHa CTYJEHTY, U3 MAaKCUMAJILHOTO KOJIMYeCTBa OamioB, kKoTopoe cocraniser 30,

BBICTABJIAETCS:

1)ot 27 no 30 6annoB, eciau BiageeT MPOrpaMMHBIM MaTEpUAJIOM 10 JTUCHUIUIMHE B TIOJHOM
o0BeMe; 10CTaTOYHO TITyOOKO OCMBICITMBAET AUCHUIUIMHY, HCUEPIIBIBAIOLIE OTBEYAET Ha BCE BOMPOCHI;
yMeeT aHaJIM3UpOBaTh, CPABHUBATD, KJIACCU(PUIIMPOBATH, 0000IIaTh, KOHKPETU3UPOBATH U CUCTEMATH-
3UpOBaTh U3YUYEHHBIN MaTepuall, yCTaHABIUBATh IPUYNHHO-CIIEICTBEHHBIE CBSA3H; YETKO (OPMHUPYET
OTBETHI;

2)ot 24 1o 26 6anioB, eciu BiIaAeeT MPOTPAMMHBIM MaTEPHUAIOM ITOYTH B TIOTHOM O0ObeMe
(uMeroTCst MPOOEITbl TOJIBKO B HEKOTOPHIX OCOOEHHO CIIOKHBIX pa3ziesiax); CaMOCTOSITEIbHO H OTYACTH
P HAaBOJSIIIKX BOMPOCAX JaeT MOJHOLIEHHBIE OTBETHI HA BOIIPOCHI; HE BCET/a BhIeINsAeT Hanboee
CYIIECTBEHHBIE, HE JIOIYCKAET BMECTE C TEM CEPbE3HBIX OLIMOOK B OTBETAX;

3)ot 15 no 23 GamioB, eciu BiIageeT OCHOBHBIM 00BEMOM MPOrPaMMHOTO MaTepuasa 1o JI1uc-
LUIUTUHE; POSBIISIET 3aTPYAHEHHS B CAMOCTOATENBHBIX OTBETAaX, ONEPHPYET HETOUHBIMU (HOPMYIIH-
POBKaMU; B IPOILIECCE OTBETOB JIOIMYCKAET OIUOKH MO CYIIECTBY BOIIPOCOB.

B ciyuasix, korja o0y4Jaronuiicss He OCBOWJI 003aTeNbHbII MUHUMYM IPOTrPaMMHOT0 MaTepua-
J1a 10 AMCLUUIUINHE, He CIIOCOOEH OTBETUThH Ha BOMPOCHI aXKe€ MPHU AOMOJIHUTEIBHBIX HAaBOASIINX
Bomnpocax, BeictaBisiercss 0 6amioB. CtyneHT, HemoOpasiwii 36 0aJIOB B X0/1€ TEKYIIEro U pyOeKHO-
ro KOHTPOJIA, K 9K3aMeHy He Jlonmyckaercs. Huke mpuBeieHbl KpUTEPUH U MTOKA3aTel OLECHUBAHUS
IIPOMEKYTOUYHOM aTTECTaLUU.

Tabauya 10. Kputepun 1 moka3aTeau OICHUBAHUS MPOMEXYTOYHON aTTECTAIlUN

[llkana mo TpaAUIIMOHHON MATHOATUIEHON CUCTEME
ba3o0Bblil ypOBEHb ITponBUHYTHII Bricokuii
HeynoBnerBopu- YAOBJIETBOPHUTEIHHO /aud. YpOBEHB YPOBEHBb
TEJIbHO 3a4eT xopomio/ aud. 3a4eT oTiimyHO/ mud. 3adeT
[Ikana mo 6ayuIbHO-PEUTUHTOBON CHCTEME
36 - 60 61 —80 | 81 -90 91 -100
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7. MeToau4ecKue MaTepuaJbl, ONpeae/sione Npoueaypbl OLeHMBAHUS 3HAHUI,
YMEHHi, HABBIKOB M ONbITA /1eSITeJIbHOCTH

Tabruya 11. Pe3ynbTaThl OCBOGHUS YU€OHOH NUCIMITIMHEIL, [TOJUIeXkKAIUe POBEPKE

Pe3yabTarsl 00y4yeHus
(KoMIeTeHIH)

OcCHOBHBIE ITOKA3ATEJIH OEHKH
pe3yabTaToB 00y4eHust

CrocoGeH  CTpOuTh MpPO-
cTedmme  (QuU3NUECKHe W
MaTeMaTHYeCKue  MOJETH
puOOPOB, CXEM, YCTPONCTB
U YCTaHOBOK OJJICKTPOHHKHU
U HAHOMJIEKTPOHUKH pas3-
JUYHOTO (PYHKIIMOHAIEHOTO
Ha3HAuUCHMs, a TaKXKe HC-
MOJIb30BaTh  CTaHJIAPTHHIE
pOTpaMMHBIC CPEJICTBA WX
KOMIBIOTEPHOTO MOJAEITUPO-
Banwus (IIK-1)

3HaTh:

- IPUHIUIIBI CAMOCTOSITENIbHOM paboThl ¢ HCTOYHUKAMU UHPOpMa-
1uu, camooOydeHus u camonoarotoBku - (ITK-3)31.

- OCHOBHBIE ATAIlbl CO3/IaHUSI KOMIIBIOTEPHON MOJIENN Pa3IUYHBIX
npouecco-11K-3(32);

- OCHOBBI KOMIIBIOTEPHOT'O MOJIEIUPOBAHUS MPOIIECCOB C UCTIONb-
30BaHHEM CHEIHATU3UPOBAHHBIX MPOTPAMMHOTO O0ECTICUEHUS -
[TK-3(33);

- OCHOBBI TEXHOJIOTUN O(POPMIICHHUS U TIPEICTABICHUS PE3yIbTa-
TOB CO3JIaHUs KOMITbIOTepHOTO MoaenupoBaHusa-I11K-3(34);

Ymersb:

- IUIAHUPOBATH LIEJU U YCTAHABIIUBATh IPUOPUTETHI IIPU BBIOOPE
Croco0O0B MPUHSTUA PEIICHUH C YYETOM YCIIOBH, CPE/ICTB, JIUY-
HOCTHBIX BO3MO>KHOCTEN U BPEMEHHOM NEPCIIEKTUBBI JOCTUKE-
HUS; IUNIAHUPOBATh PACIPEEICHUE BPEMEHU TpyJa U OTIbIXA -
(ITIK-3)V1;

— IIPUMEHATH MOJTYUYEHHBIE 3HAHUA 110 KOMIIBIOTEPHOMY MOJIEIH-
poBanuio nporeccoB Ha npaktuke-11K-3(V2);

— MIPAaBWJIBHO OPraHU30BaTh MPOLECC KOMIIBIOTEPHOI'O MOAEIUPO-
BaHus-I1K-3(Y3);

— KOMIIBIOTEPHBIMH IIPOrPAMMaMH, CPEJICTBAMH CO3/IaHUSI U MPE.I-
CTaBJICHUS PE3YJIbTATOB KOMIIBIOTEPHOro MojaenupoBanus-I11K-
3(Y4);

— c03aBaTh IPOCTbIE KOMIIBIOTEPHBIE MOIETIN TEXHOJIOTUUYECKUX
MPOIIECCOB ¢ UCIOIb30BanueM nporpamMmmbl Mathcad-TTK-3(VY5);

— 0(pOPMIIATH U MPEACTABIATH PE3YJIBTATHl KOMIIBIOTEPHOTO MOJIE-
nupoBaHus B Buje otdera-11K-3(Y6).

Baanern:

- HaBBIKAMU CaMOCTOSITENILHOTO 3aKPEIJICHUs MTOJyYSHHBIX 3Ha-
HUI; OCBOEHUS HOBBIX 3HAHUW U HAaBBIKOB; HABBIKAMH CaMOCTOSI-
TeJIbHOM padoThl HajJ paboTaMu, OCYIIECTBIEHNE KOTOPBIX 3a-
HUMAET MPOJIOJKUTENBHBIN nepuo Bpemenu. - [1K-3(B1);

- IEPBUYHBIMHU HAaBbIKAMH HCIIOJIb30BAHUS CIIEUATN3UPOBAHHBIX
IIPOrPaMMHBIX CPEJCTB AJIS Peaanu3aluy 3a7ad, CBI3aHHBIX C CO-
3JaHMEM MaTeMaTHYeCKHX U KOMIIbIOTEPHBIX MOJEIECH TEXHO-
JIOTUYECKUX MPOLECCOB 3IeKTpoHHOU TexHUKH.-[1K-3(B2).

Tabnuya 12. Omanvl popmuposanus KomMnemeHyuu U UCHOIb3yemble CPeOCMB8A OYeHUBAHUSL

Ne| Cocras ®opMHupoOBaHHUeE YIEMEHTOB KOMIIETCHIINH
1. | Conepxa- MMK-3(31-34) MK-3(Y1-Y6) IIK-3(B1, B2)
HUEC
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OTaIllOB

2. Bunnl
3aHSATUU

1. JIexkuuu
2.Koucynpranuu

3. CamocrosTenbHas
pabota

4. KypcoBas pabora

1.JIabopaTopubie pabOThI
2.CamMocTosiTenbHas pa-
6ota

3. Kypcogas pabora

1. JJabopaTopHsbIe pa-
00THI
2.CamocrosTenbHas pa-
6ota

3.kypcoBas paboTa

3. | CpenctBa
OIICHUBA-
HUA

1. Ilocewenue 3anamuil
(cm., pasn.5, Ta6m. 6).
2.Konnoxeuym

(cm., pasn.5, Ta6n.7)

3. Tecmuposanue

(cm., pasn.5, Ta6:1.8)
4.9x3ameH

(cm., pasn.5, Ta6:1.10)

1. Jonyck u evinonnenue
J1abopamopHol pabomol
(cMm., pazn.5, Ta6:m.9)

2. Obpabomka pesynroma-
MO8 U N0O20MOBKa omue-
ma o 6bINOJIHEHHOU Pa-
bome. (cM., pa3n.s,
Ta6:1.9)

3. Tecmuposanue(cM.,
pasn.5, Ta6:1.8)

4. Konnoksuym(cm.,
pasn.5, Ta6:1.7)
5.9x3amen

(cwm., pazn.S, Ta6m.10)

1.3awuma pezynoma-
moe 1abopamopHoil pa-
6omui(cM., paz.s,
Ta6:1.9)

2. Tecmuposanue(cMm.,
pasn.5, Ta6m1.8)

3. Konnoksuym(cm.,
pasn.5, Ta6mn.7)
4.Ox3amen

(cm., pasn.5, Ta6a.10)

YpoBeHb c(HOPMUPOBAHHOCTH 3JIEMEHTOB KOMIETCHIIUN B PAMKaX U3Y4YeHHsI TaHHOW JUCIIUILIHU -
HBI BKJIFOYAET YEThIPE YPOBHS:
® HUBKULL YPOBEHb(OYEHKA «HEYO08IeMBOPUMENbHO ) XaPAKTEPU3YETCs TNO0 OTCYCTBHEM,
1100 YaCTUIHON CHOPMUPOBAHHOCTHIO IIEMEHTOB KOMITETEHIIHIA;
® 0(3060blll YPOBEHL (OYEHKA «)YO0BIeME8OPUMENbHOY) IBISETCS 00S3aTSIIBHBIM JIJIST BCEX
00yYaroImuxcs Mo 3aBEePIICHUH OCBOCHUS TUCIIMIUIMHBI, B IIEJIOM 3JIEMEHTBI KOMIICTCHITUI
c(OpMHUPOBAHBI;
® IPOOBUHY MBI YPOBEHb (OYEHKA «XOPOULO») XapaKTePU3yeTCs MPEBBIIICHUEM MHHAMAITb-
HBIX XapaKTEPUCTUK C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH TI0 3aBEPIICHIUH OCBOCHHUS JTUC-
[UTUTUHBI;
® 8bICOKULL YPOBEHb (OYEHKA «OMIUYHOY) XAPAKTEPU3YETCSI MAKCUMAIIbHO BO3MOYKHOM
BBIPOKECHHOCTHIO KOMITETCHIIMH U SIBJISICTCS] BAXKHBIM KQ4eCTBEHHBIM OPHEHTUPOM JIS
CaMOCOBEPIIICHCTBOBAHHUSI.
Hwxe B Tabnuie 13 npuBeneHbl 00IIHE XapaKTEPUCTUKNA U KPUTEPUU OLICHUBAHUS YPOBHS
OCBOCHHS JIEMEHTOB KOMITETCHIINH 3aKPETJICHHBIMU 33 JUCITUTUTUHOM.

Tabnuya 13. Obwue xapaxmepucmuku nokazameJeil u Kpumepues OyeHUSaHus.
KOMITETEHIIMH TI0 ATaram

Iloxa3zarenn 3HaTh Ymerh Baanern
U KPUTEPUH
«OTINYHO» O6Gmamaer  Qaktuue- | YMeeT mpuMeHsATh 1o- | Brageer  TexHomoru-
(BbICOKHIi YpOBEHB) CKUMM U TEOpeTUYe- | JyYEHHbIE 3HAHWS JUIs | SMU B HM3y4aeMoM
CKMMHM 3HAaHUSMH B | PEIICHHUS  MPOU3BOJ- | MPEAMETHOM 00JIACTH U
npeienax M3y4yaeMoMl | CTBEHHBIX M HUCCIENO- | MMEET  HaBbIKU  HX
o0JacTd ¢ TIOHMMA- | BaTeLCKM  3a7a4 B | COBEPIICHCTBOBAHUSI.
HUEM TpaHUIl TpUMe- | U3ydaeMou 00IacTu
HUMOCTH.
«Xoporo» 3HaeT (aKTsl, Ob6nanmaer nuana3oHOM | AjanTHpYeT CBOE MO-
(MpOABHHYTHIH MPUHITUIIBI, TPOIIECCHI, | MPAKTUYECKUX yMe- | BeIeHHE K 00CTOsI-
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YPOBEHb)

001111e HOHATHS U
KaTerOpHH B Mpejiesiax
H3y4aeMoi 00J1acTH

HUMl, TpeOyeMmbIX UIs
pemeHust  mpodeccuo-
HAJIBHBIX 3a/1a4

TCJIIBCTBAM B peI_HCHI/II/I
3a/1a4 B U3y4aeMou
oOactu

«Y OBJIETBOPUTEIILHO»
(IoporoBblii ypoBeHb)

O0agaeT 0a30BBIMH
0OIIMMH 3HAHUSAMU B
U3y4aeMoit 00J1acTi

O0nagaeT OCHOBHBIMHU
YMEHUSIMH, TpeOy-
€MBIMH JIJIsI BBITIOJTHE-
HUS HECJIOXKHBIX 33124
B M3y4aeMoii 001acTu

Crioco0OeH BBITIOJHSTh
paboThI B 3y4aeMon

o0JyacTi moj KOHTPO-
JeM .

«HeynoBineTBOpUTEIBLHO»

(Hu3kwuii ypoBeHb)

OTpBIBOYHBIC 3HAHUS,
MyTaeT OCHOBHBIE TO-
HSITUS U KAaTETOPHUH B
u3y4aeMoii obsactu.

YMeHHUs HE TTO3BOJISIOT
BBITTOJTHUT HECJIOKHEIC
3a/1a4 B U3y4aeMon
o0JacTu, coBepiaeT
OIIINOKH.

UcnbITBIBaET TPYIHO-
CTHU IIPU PEUICHUU 3a-
Jlad B U3y4aeMoOu
obnacTu Jaxke moa py-
KOBOJICTBOM

8. YueOHO-MeTOAHMUECKOE 00ecTIeueHne JUCIUILINHBI

Ocnosnas tumepamypa
1. CxnspoBa E.A. KomnbroTepHoe MoaenpoBaHue GU3NUECKUX ABJICHUN [DIeKTpOoHHbIH pecypc]:
yueoHoe mocobue/ CkisipoBa E.A., Mamrotra B.M.— DneKTpoH. TeKCTOBBIE TaHHBIe.— TOMCK:
Tomckuii monutexHuueckud yauepeuteT, 2012.— 152 c.— Pexxum goctyna: http://
www.iprbookshop.ru/34668.html.— DB5C «IPRbooks.
2.0cunos 10.B. KoMmnberoTepHoe MoieInpoBaHie HAHOTEXHOJIOT M, HAHOMAaTepHaIoB U HAHOCTPYK-
Typ. Auddysus [Dnekrponnslii pecypc]: yuednoe nmocodbue/ Ocuros 10.B., Crapur M.b.— Dnek-
TpOH. TeKcToBbIe JaHHble.— M.: M3natensckuii [Jom MUCuC, 2011.— 73 c.— Pexxum noctyna:
http://www.iprbookshop.ru/56065.html.— 3B5C «IPRbooks»
3. FOpuyk C.1O. KomnbroTepHoe MO€IMpPOBaHNE HAHOTEXHOIOT U, HAHOMATEPUaAJIOB M HAHOCTPYK-
Typ. MaTemaTtudeckoe MOIeTMPOBaHUE (POTOIUTOTPAPHUECKUX TPOIIECCOB U MPOIIECCOB AIEKTPOHHON
JaUTOrpaduu Npu CO3JaHUU CyOMHUKPOHHBIX CTPYKTYP U CTPYKTYP C HAHOMETPOBBIMU pa3zMepaMu
[DnexTponHsIid pecypc]: kypc nekmuii/ FOpayk C.FO.— DnekTpoH. TekcToBbie qaHHbIe.— M.: W3-
narensckuit Jlom MUCuC, 2013.— 45 c.— Pexum ngoctyna: http:// www.iprbookshop.ru/56066.html.
— OBC «IPRbooks»

Lononnumenvras rumepamypa

1. MakcumoB A.W. Monenu 1 MoJieTupoBaHie B HAYYHBIX UCCIEIOBAHUSAX : yue0. mocodue mo Kypcy
" Metonomnorust Hay4HbIX uccnenoBanuit” / MakcumoB A.H.; @eaepan. areHTCTBO MO0 00pa30BaHUIO
Poc. ®enepanuu, [OYBIIO, UT'XTY. - UBanogo, 2006. - 87 c.

2. Nopomenko, F0.A. KoMmnbeioTepHble TEXHOIOTUN B HAYYHBIX HCCIEAOBAHUAX: METOAMUECKHE yKa3a-
HUS TI0 caMocTosTeNbHOM padore / FO.A. Jlopomrenko. — Yensounck: M3narensckuii ientp FOYpl'Y,
2015.- 13 c.

Humepnem - pecypcoi

1. http://lib.kbsu.ru/ - bubanorexa KbBI'Y.

2. http://www.garant.ru/ - CrnpaBo4nas nmpaBoBas cucreMa «[ apanm.

3. http://www.consultant.ru/ -CrnpaBounas npaBoBas cucreMa «Koncynbrantllmtocy.

4. http://www.studmedlib.ru - DBC «KoHCynbTaHT cTyIeHTa)

5. DneKkTpoHHBIE BEpCUU KypHaoB: “@u3uka TBepaoro tena’, “XKypHan TexHuueckoi puznku”,
“IliucpMa B )KypHaJI TeXHUYECKOH prsukn”, “Dusnka u TEXHUKA MOTYTPOBOAHUKOB” http://
journals.ioffe.ru.

6. www.nanonewsnet.ru — Caiitr o HaHoTexHoJI0orusX B Poccun.

7. www.nanodigest.ru — IHTepeHeT - *ypHaj 0 HAaHOTEXHOJIOTUAX

8. www.nanometer.ru — CaliT HAHOTEXHOJIOTUYECKOTO COOOIIECTBA YUCHBIX, CTYJIEHTOB U JIFO0O-
3HATENbHBIX YUTATENIEH
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9. www.nano-portal.ru - [TopTan mocssiieH pa3BUTHIO0 HAHOTEXHOJIOTUI U MX BHEAPCHHUIO B IPOU3BO/I-
CTBO.

10. www.portalnano.ru/read/databases - ba3a nanubix ®@enepaabHOro MHTepHET-nopTana «HaHoTex-
HOJIOTUH U HAHOMATEPHAIbI».

8. [IporpammHoe o0ecnieueHne COBpeMEHHBIX
UHPOPMAMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOT Wil

1. CtyeHTbl UIMEIOT JOCTYI K €AMHOMY 00pa3oBaTeIbHOMY MOPTAaIly, I'7leé MOTYT B OTKPBITOM JIOCTYIIE
MIOJIb30BATHCSl PECypcamMH y4eOHO-METOTUYECKON JTUTEePATyphl, SBISIOIMIUMUCS pa3pabOTKaMH BEdy-
mux BY30B Poccun.

2. Jlns peWTHHrOBOro KOHTPOJIS MCIIOJIb3YETCS CHUCTeMa KOMIBIOTEPHOTO TeCTHpOBaHMs Ha 0ase
nporpaMMmHoro obecneuenust Moodle.

3. Ilpu BBIIOJTHEHNH JTAOOPATOPHOTO MPAKTHKYMa CTYACHTH B 00SI3aTEIHHOM IOPSIKE TPOBOIST 00-
pabOTKy SKCHEpUMEHTAJIbHBIX JaHHBIX C NPUMEHEHHEM IporpaMMHbIX makeroB Microsoft Exell,
MathCad (Academic MathCAD License).

4. B pamkax oOecriedeHusi MPUMEHEHHUsI KOMITBIOTEPHBIX TEXHOJOTHHM B 00pa30BaTeNbHOM IIpolecce
UMEIOTCS CIEIMATM3UPOBAHHBIE KOMITBIOTEPHBIX KiIacca ¢ COBPEMEHHBIM MPOTPaMMHBIM oOecriede-
HUEM U UMEIOLIUM BbIX0J B IHTEpHeT.

5. poaykret MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic Edition Enter-
prise) noamucka (Open Value Subscription) Ne V 2123829.

6. Kaspersky Endpoint Security Ctangaptasiii Russian Edition Ne nunensun 17E0-180427-050836-
287-197.

7. Apxusatop 7z (6ecrnataoe I10).

8. IIporpamma jutst pabotsl ¢ pdf my6nukanusmu Adobe Reader (6ec-mmatnoe I10).

10 [TakeT maTemaTudeckoro ananu3a SMath Studio (6ecrimatroe I10).

11. Cucrema nocrpoenue rpapukoB SciDAVis (0ecrmataoe I10).

12. Cpena pa3paboTku BUpTyanbHBIX TpubopoB  MyOpenLab (6ecrutataoe I[10).

1.9. MaTepunaabHo-TeXHHYECKOe o0ecnieyeHne padoThl
9. MaTepunajbHO-TeXHHUYeCKOe o0ecrieyeHrne padoThl

MarepuanbHO-TeXHUYECKY10 0a3y JIs MPOBEICHHS 3aHATHH MO JUCLUIUIMHE COCTABIISIOT:
- CIIeMAIN3UPOBaHHAS ayJUTOPHS, UCIIOJIb3yeMas IIPH MPOBEICHUH 3aHATHI JIEKIIMOH-
Horo tuna Ne238, pacrionoxxeHnas o aapecy: 360004, Kabapauno-bankapckas peciry0im-
Ka, T. Hanpuuk, yi. Yepnsimesckoro, 175, ydeOHbIN Kopryc yHuBepcutera Ned (ODMD),
OCHAIICHHAs] MYJIbTUMEIUIHBIM ITPOEKTOPOM M KOMILIEKTOM aIaparypbl, O3BOJISIOLIEH
JIEMOHCTPUPOBATh TEKCTOBbIE U IpaduyecKue MaTepuabl;
- pabouee MeCTO IpernoaBaTess;
- pabourie MecTa CTYJCHTOB;
- MEJIOBast IOCKa.
MynbTumMenuitHas — Tpe3eHTallus,  CONPOBOXJAmolas  JIEKIMIO, IIO3BOJISIET  MPENOAABaTelio
aKLIEHTUPOBATh BHUMAHUE CTYJICHYECKOM ayIMTOPHHU Ha KIIFOUEBBIX BOIPOCAX JIEKLHH.
JucrrHa oOecrieueHa:
- TECTOBBIM MaTepHajlaMd B 3JIEKTPOHHOM oOyuaromieil cucreme «Moodle»  (OTKpbITHIN
YHUBEPCUTET);
- KHIDKHBIM (POHIIOM OMOTHOTEKY;
- 3JIEKTPOHHBIMHU BEPCHAMH YIEOHHKOB.
JlaGopaTopHble 3aHATHS MO JAUCLUILIMHE TPOBOATCA B KOMIBIOTEPHOM KIJIAcCe , OCHALICHHOM
coBpemenHbIMH [1K; pabodee MecTo npenogaBaTens; paboure MecTa CTyA€HTOB; MEJIOBas J0CKa).
CTyneHTsl UMEIOT JOCTyM yepe3 MHTepHeT A0CTyIl K AMeKTPOHHOM oOydvatore cucreme «Moodley
(OTKpBITHI YHUBEPCUTET), KOTOpas MO3BOJSIET pa3MelliaTh 3JIEKTPOHHbIE yueOHbIE Kypchbl B CBOOOIHOM
JIOCTYTIE JJIsI CTYZICHTOB YHHBEPCHUTETA.
[Tpu npoBeieHNH 3aHATHI JIEKIIMOHHOTO THIIA, CEMHUHAPCKUX 3aHATHI U JP. UCHOIb3YIOTCS:
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JUYEH3UOHHOE NPOZPAMMHOE ODecnedeHnue u c60000HO PACRPOCHMPAHAEMbLE RPOZPAMMBL:
v’ Microsoft Office ymuensus: J{orosop Nel35 or 22.05.2018, morosop Ne 1-21100 or 20.09.2017,
ceprudukar or 29.11.2017, moroBop Ne 28/2017-31705322460 ot 29.08.2017, moroBop Ne 18/2016-
31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015, moroop Ne 1/01-12 ot 01.12.2014,
noroBop Ne0331100002314000061-0003152-01 ot 25.11.2014, norosop Ne0331100002314000077-
0003152-01 ot 29.12.2014, moroop Ne0331100002314000038-0003152-01 ot 10.09.2014, cepruduxar
ot 20.04.2009, cepruduxkar ot 18.06.2008, ceprudukar ot 12.10.2007, ceprudukar ot 14.03.2007;
v' apxuBarop 7z, Adobe Acrobat Reader nmiensus: npeaocTapiseTcs 6eCIUIaTHO Ha YCIOBHSAX 10 apecy
https://www.adobe.com/ru/legal/terms.html;
v’ Morzilla Firefox munensus: GPL/LGPL/MPL, Google Chrome JuueH3ms: IpeIoCTaBIsSeTcs OecIuiaTHo
Ha yCJIOBUSIX JIUIIEH3UOHHBIX COTJIAIICHU HAa TIPOrPaAMMHOE 00ECTICUSHUE C OTKPHITHIM UCXOTHBIM KOJIOM
o anpecy https://code.google.com/intl/ru/chromium/terms.html.
v" . TIporpamma jyist pabotsl ¢ pdf myGmmkarmsvu Adobe Reader (Gec-mutatnoe I10)
v' Tlaker maremaruueckoro anammsa SMath Studio (6ecruiataoe I10)
v" Cucrema noctpoenue rpadukos SciDAVis (6ecruiatHoe T10)
v Cpena pa3paboTKy BUPTYaILHBIX IpubopoB  MyOpenLab (6ecruiatnoe I10)

JInst CTY/ICHTOB € OTpaHMYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI CO3/IaHbI CIICMATbHbIE YCIOBUS IS
noNTy4eHust 00pazoBanus. Creluaan3upoBaHHOE MOMEIICHHE Ui WHBAIMIOB PACIONIOKEHO TIO apecy:
360004, Kabapauno-bankapckas pecityonuka, r. Hampuuk, yi. YepHslimeBckoro, 173, riaBHbIA yueOHBIH
KOpITyC YHUBEpCHUTETa, ayauropus Nel4S.

B memsx JOCTYyNMHOCTH MOMy4YeHHS BBICIIErO OOpa3oBaHMs IO OOpa3oBaTebHBIM IPOrpamMMam
WHBAJIMIAMH U JIMI[AMH C OTPAaHIYEHHBIMI BO3MOYKHOCTSIMH 3/I0POBBSI YHUBEPCUTETOM 00CCTICUHBACTCS:

v/ aJIbTepHATUBHON BEpCHEN O(UIMAIBHOTO cailTa B ceTH «HTepHE™ st CIIa0OBUISIIIX;

v/ NIPUCYTCTBHE ACCHUCTEHTA, OKA3BIBAIOIIErO 00YYarOIIEMYCs HEOOXOIMMYFO TIOMOIIIb;

v/ IUTsl IHBAJTMJIOB ¥ JIHII C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBBSI TI0 CITYXY — AyOJIMPOBAHKE BCIIYX
CrpaBoYHOM MH(GOPMAITUA O PACIIMCAHUM YYEOHBIX 3aHSATHI; OOECTIeYeHHE HaJICKAIUMH 3BYKOBBIMHU
CpeZICTBaMHU BOCTIPOU3BEICHHS HH(OpMALIIY;

v JUIsl MHBJIMIIOB M JIUII C OTPAHAYEHHBIME BO3MOYKHOCTSIMHU 37J0POBbS, IMEIOIIUX HAPYIIEHHS OMIOPHO-
JIBUTATEIbHOTO arapara, Co3IaHbl MaTepHAIbHO-TEXHUUECKHE YCIIOBHS 00ECIIEUMBAIOIIIE BO3ZMOXKHOCTD
OECTIPETATCTBEHHOTO JIOCTYTA OOyJaromuxcsi B y4eOHbIC TIOMEIICHUs, O0BEKTY MUTAHUS, TyaJIeTHBIC U
JpyTve TIOMEIICHHsS YHHBEPCHTETa, a TakkKe MpeObIBaHMS B YKA3aHHBIX TOMEIICHUSX (HATH4IHMEe
PaCIIMPEHHBIX IBEPHBIX MPOEMOB, OPYUHEN U IPYTHX TPUCIOCOOICHHUI).

22


https://www.adobe.com/ru/legal/terms.html

JIuct uamMeHenuit (IONOJTHEHUI)
B paboueii mporpaMMe AUCHUTLIINHBI (MOIYJIs)

b51.B.03.03 «KKOMIIBIOTEPHOE MO/ EJIMPOBAHUE TEXHOJIOI'MYECKMNX
I[MPOLECCOB 2JIEKTPOHUKU 1 HAHOSJIEKTPOHUKN»

11.03.04 — D1eKTPOHUKA M HAHOIJIEKTPOHUKA Ha 202 -202 y4eOHBIii roj
Ne IlepeueHb BHOCHMBIX
Onement (myHkT)PIIT peen . ITpumeuanue

/11 W3MEHCHHUH (JIOTTOJTHCHUH )
Obcyoicoena u pekomeH008ana Ha 3acedanul Kageopni_
AIIEKTPOHUKH M MHPOPMALIMOHHBIX TEXHOJIOTHUH,
MPOTOKOJ Ne OT « » 202 T.
3aBenyrommii kadeapoi / P.II. Temes /

MOIHUCH pacumdpoBKa MOANUCH nara
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