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Annoranus

Hucuunnuna  «Pa3paborka  uHTepdeiica 1udpoBOro  MpOAyKTa»  BXOAUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HaIpaBJeHUIO MOAroTOBKK/ crnenuaibHocTH 15.03.04 «ABTOMaTH3amMs TEXHOJOTUYECKHUX
MPOLIECCOB U MPOU3BOJICTBY HANPABICHHOCTH «ABTOMATU3AIMS TEXHOJIOTMYECKUX MPOLIECCOB U
pou3BOACTBY. ucturmuna peanmsyercs kadeapoit «Ne31y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTEH TN

[IK-2 «CnocobHOCTh ydacTBOBaTh B paboTax MO MOACIUPOBAHUIO TMPOAYKIIHH,
TEXHOJIOTHYECKUX IMPOILIECCOB, MPOU3BOACTB, CPEACTB M CHUCTEM aBTOMATU3allud, KOHTPOJI,
JUArHOCTUKU M UCHBITAHUN C UCIOJIb30BAaHHUEM COBPEMEHHBIX CPEJICTB aBTOMAaTHU3UPOBAHHOIO
MIPOCKTUPOBAHUS»

[TK-3 «CniocobHOCTh pa3pabdarbiBaTh MUGPOBBIE CPebl OOBEKTOB ABTOMATH3UPOBAHHOTO
MIPOU3BOJICTBAY»

CopepxaHue NUCHUIIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MPOEKTHPOBAHUEM
M0JIb30BaTEIHCKOTO HHTEpdeiica n(POBOro MPOrpaMMHOTO MPOAYKTA.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cieayionie ¢GopMbl OpraHU3aIUH
yaeOHOro mporiecca: JISKIUH, 1a00paToOpHbIe padOThI, CAMOCTOSATEIbHASI paboTa 00yJaroIIerocs,
KOHCYJIbTAIIHH.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIMHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Wutepdeiic — BUaMMas MOIb30BaTEII0 YaCTh CEPBHCA, C KOTOPOI OH B3aHMMOJAEHCTBYET, periast
cBoM 3aaauu. [IpoextupoBanue unTepdericoB — 3To nMouck Hamodosnee F3HHEeKTUBHOTO PEIICHUs,
KOTOPOE OCHOBAaHO HA MOHMMAHUU 33/1a4, MOTUBAIIUI U 0OOCTOSATEIILCTB MOJIBb30BATENICH C YIETOM
Henei, BO3MOXKHOCTEM M OrpaHHYEHUN CO CTOPOHBI pelIaeMbIX 3a/Jad M HCIOJIb3yeMbIX
TexHosoruil. Ilpn ocCBOGHUM AMCHUIUINHBI 00YYAIONIUICS JODKEH TOJIYYUTh 0a30BbIC 3HAHUS U
HABbIKU, CBSI3aHHBbIC C MPUHIMIIAMHA U TMpaBUIaMH Pa3pabOTKH HHTEP(ECcOB, KaK OJHOTO U3
ATAIOB KU3HEHHOT'O IIMKJIA IU(POBOTO MPOIYKTA.

1.2. JlucuuminuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  ydyaCTHHKaMHU
00pa30BaTeIbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pesysibTataMu ocBoeHus OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OO0YYaIOUIMIiCS AODKEH 00JanaTh CIeTyIOIUME
KOMIETCHIMSIMH WM WX YacTaMHu. KoMneTeHIMN U MHAWKATOPhI UX JOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeuens KOMIETeHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynmna) | Kox u naumenoBanue | Koa u HauMeHOBaHME MHAMKATOPA JTOCTHXKCHUS
KOMIIETEHIINH KOMIIETCHIINH KOMIETEHIINH
[TK-2 CnocobHOCTh
y4acTBOBATh B
paboTax 1o
MOJICJIUPOBAHUIO
npo uu
POLYKIUTH, [IK-2.Y.1 ymeTh NpUMEHSATh NAKEThI
TEXHOJIOTHACCIIX MPUKIATHBIX TPOTPaMM JIJIsl MOJEITUPOBAHUS
MPOLIECCOB, P Porp . P
00BEKTOB PO ECCHOHATBHON ACSITETLHOCTH
MIPOU3BOJICTB, CPEJICTB
[TpodeccuonanpHbie U CHCTEM [1K-2.B.1 BnaseTh HaBbIKAMU MOJEIUPOBAHUS
KOMITETCHIINH po WU, TEXHOJOTUYECKHUX MTPOILIECCOB
I aBTOMAaTH3aIlNH, POALYKIHH, po ’
MIPOU3BOJICTB, CPEJICTB U CUCTEM
KOHTpOJIS,
aBTOMATHU3AIMH, KOHTPOJISI, TUAaTHOCTUKHU U
JIMAarHOCTHKHU U N
. UCTIBITAaHUI
UCIIBITAHUH C
HCIIOJIb30BaHUEM
COBPEMEHHBIX CPEACTB
ABTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHUS
[1K-3 Crioco6HOCTH [TK-3.3.1 3HaTh OCHOBHBIE KOMITOHEHTHI
pa3pabaThiBaTh MOJIb30BaTENbCKUX UHTEP(DEicoB
[Ipodeccuonanbubie | HUGPOBBIC CPEIBI [TIK-3.VY.1 ymeTb noiabp30BaThCsi HHCTPYMEHTAMU
KOMITETEHIINH 00BEKTOB pa3paboTKu MUPPOBHIX TPOAYKTOB
aBromatusupoBanHoro | [1K-3.B.1 Bianers TeXHOIOTHEHN 1 HABBIKAMU
MIPOU3BOJICTBA pa3paboTKu MUPPOBBIX Cpe

— «lIpuknagHoe mporpaMMHpPOBAHUEY.

2. Mecro nucuumiauHsl B cTpykType OI1
JucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJarONTUMUCS
IIPYU U3YYEHHUH CIENYIOIIMNX AUCLUTIINH:
— «Mudopmaruka,

3HaHI/I$I, MOJIYYCHHBIC IIPpH H3YUYCHUU MaTepuajia }IaHHOI\/’I JUCHUIIIINHBI, MMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U MOT'YT HUCIIOJIb30BATLCA IMPU U3YUCHUHN APYTI'UX JUCHHUILIINH.




3. OOBeM U TPYJOEMKOCTh TUCITUTUIHHEI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILTUHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne8
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020MoeKu 10 10
AyoumopHhuie 3aHamus, BCEro 4ac. 20 20
B TOM YHCIIE:
nexiuu (JI), (dac) 10 10
npakTuueckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 10 10
KypcoBoi npoekt (pabota) (KII, KP), (gac)
9K3aMeH, (4Jac)
Camocmoamenvnan paboma, Bcero (4ac) 88 88
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
k3. **) 3au.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenerneHue TPyJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAM 3aHITHH.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Ta6n1/1ua 3-— Pa3,[[eJ'IBI, TEMbI JUCHUIUJIMHBIL, UX TPYAOCMKOCTb

Pasziesbl, TEMbI JUCIUILIHHBL Jlexunn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (uac) (dac) (uac)
Cemectp 8

Paznen 1. Beenenue 1 8
Paznen 2. Mntepdeiich! 1uppoBbIX MPOILYKTOB 3 5 24
Paznen 3. Ilonp3oBarenbckue nHTEPhEich 3 28
Pasnen 4. Pa3paboTka moip30BaTebCKUX HHTEP(EicoB 3 5 28
Hroro B cemectpe: 10 10 88
Utoro 10 0 10 0 88

[IpakTiyeckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yJarolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
poeCCHOHATIBHOM 1A TENbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Ta6muma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO IUKJIa




Howmep pa3znena

HaszBanue u conep:xkanue pa3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

1

[TonsiTre udpoBOTO MPOYKTA. ITAIBI CO3AaHUS ITU(POBOTO
IPOAYKTA.

Crpykrypa uudposoro npoaykra. [IpoGiaembl HHTErpanuu
KoMroHeHTOB. Kimaccuduxarus narepdeiicoB: nHTEpQEiich
KOHEYHOT'O TI0JIb30BaTeNs, MHTEP(EChl apXUTEKTYPHBIX
KOMIIOHEHTOB,MHTEeP(elChl (HYHKIIMOHAIBHBIX KOMIIOHEHTOB,
uHTEep(deich MPOrpaMMHBIX KOMIIOHEHTOB, HHTEP(hENChI
anmapaTHbIX CpeaCcTB. [I[popuiin OTKPBITBIX CHCTEM.
Cranmaptuzaius HHTEpPPEHCoB.

CranaapThl 103a0WIMTH B IPOSKTUPOBAHUH ITOJIH30BATEIBCKIX
untepdeiicos. [Tonp30BaTenu kak yactb npoaykra. [lonsrue
MEHTaJIbHON MOJIEJIN NoJIb30BaTest. OpraHu3alvoHHbIN
KOHTEKCT IIPOEKTUPOBAHUS MOJEIH 110JIb30BaTEIS.

Y nosnerBopeHre NHGOPMAITMOHHBIX TOTPEOHOCTEH
HOJIb30BATENsl ¥ KOHLEIIMH pa3paboTKu NpoaykTa. Beidop
CHCTEMBI aBTOMAaTH3aIMH. TUITNYHBIE OIUOKH pa3pabOTKH.

OTtansl NPOEKTUPOBAHMSI [10JIb30BATEILCKOrO HHTEpdeiica B
JKU3HEHHOM LIMKJIE pa3paboTku npoaykra. [IpuHiune! u npasuia
IPOEKTHPOBAHNUS N0JIb30BATEIbCKUX UHTEP(ENCOB.

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/Ie 3aHATUA U UX TPYAOCMKOCTDH

Ne | Temsbl npakTUYECKHUX
n/n 3aHSATUN

N3 aux No
@opMBI IPAKTUYECKUX | TpyrnOeMKOCTbh, |IPAaKTUYECKOH |pa3zeiia
3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI

Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IIPUBEJCHBI B TaOIUIIE 6.

Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpyROEMKOCTE, | MpaKTHIECKO} | pasnena
n/m (dac) IMOATOTOBKH, | DUCIIHAI
(dac) JINHBI
Cemectp 8
1 | [uxn maGopaTtopHBIX paboT «IEMEHTHI 4 4 2,4
TI0JIb30BATEILCKOT0 HHTEpdEiicay
2 | Iukn mabopaTopHbIX padot «Pa3paboTka 6 6 2,4
MOJIb30BaTEILCKOTO HHTEpdeEiica B
MIPOTPaMMHOM Cpesie»
Bcero 10 10

4.5. KypcoBoe nmpoeKkTHpoBaHKe/ BHITIOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO




4.6. CamocrodarenbHas paboTa 00yJarouIuxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmmua 7 — Bugsl caMoCcTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 8,
Bun camocrositensHO#M paboThI
Jac Jac
1 2 3
N3ydenune TeopeTH4ecKoro Mmarepuana
70 70
nucuuruael (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
IToaroroBka K MpoOMeEXyTOUHOU 13 13
atrecrauuu (I1A)
Bcero: 88 88

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMUECKAE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHbI B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TAHUN
[lepedyeHb neYaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPUBEIECH B TaOIUIE 8.

Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUM

KomuecTso 3xk3eMILIsIpoB B

HIudp/ Oubmoreke
URL axpec bubnuorpaduyeckas ccpuika (KpOME 2ICKTPOHHBIX
9K3EMIULIPOB)

https://e.lanbook.com/book/
183194

Urnartses, A. B. IIpoextupoBanue
YeJI0BEKO-MAILIMHHOTO
B3aUMOJICUCTBUS : yueOHOE mocooune
s co / A. B. UrnateeB. — CaHKT-
IleTepOypr : Jlansb, 2021. — 56 c.

https://e.lanbook.com/book/
159745

Axumos, C. C. YenoBeko-MallInHHOE
B3aUMOJICUCTBHE : yueOHOE mocooue /
C. C. AkumoB. — OpenOypr : OI'Y,
2018. — 103 c.

https://e.lanbook.com/book/
167956

[ecrepkun, A. H. Yenoseko-
MalIMHHOE B3aUMOJICHCTBHE :
yuebHoe nocobue / A. H.
[ITecrepkuH. — Pszaub : PIPTY, 2005.
— 60 c.

https://e.lanbook.com/book/
122181

Poues, K. B. Undopmannonnsie
TEXHOJIOTHH. AHAIU3 U
POEKTHUPOBaHNE HHPOPMAITMOHHBIX
cucreM : yaeOHoe nocobue / K. B.
PoueB. — 2-e u3n., ucrtp. — CaHKT-
IleTepOypr : Jlans, 2019. — 128 c.




https://e.lanbook.com/book/ | Octpoyx, A. B. [IpoektupoBanue
175513 WH(OPMALIMOHHBIX CHCTEM :
moHorpadus / A. B. Octpoyx, H. E.
CypkoBa. — 2-e u3j., cTep. —
Canxrt-IlerepOypr : Jlans, 2021. —

164 c.
https://e.lanbook.com/book/ | Moxapos, M. C. IIpoektupoBanue u
169625 pa3paboTka HHPOPMAITMOHHBIX

cucreM ¢ web-uHTepdeiicom :
yuebnoe nocodue / M. C. Mosxapos.
— Hosoky3uenk : HOU KemI'Y,
2019. — 135 c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHK ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadimie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOECHeUeHUs, HCIOIB3YEeMOT0 TMPH OCYIIECTBICHUN
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 TPOTPaAaMMHOTO obecrieueHus npeacrasieH B Tadumie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTo oOecrieueHus

Ne /i HaumenoBanue
1 Microsoft Visual Studio wiu aranornunasie
8.2. IlepeueHb HHPOPMAIIMOHHO-CIPABOYHBIX CHCTEM,UCTIONIb3YEMBIX npu

OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE
[lepeuenr uCHONMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabnuie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW Ml  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIYECKON 0a3bl

Ne HaumeHnoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (pu HEOOXOMMOCTH)

1 | JlexuuoHHas ayuTopus




2 | KoMmbrOTepHBIN Ki1acce

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTECTAIlUH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTallun

Buj npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOUYHBIX CPE/ICTB

HuddepennmpoBannpiii 3a4€T Cnucok BOIPOCOB.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajulbHas IIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtbHast ~ mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHI

Or11eHKa KOMITETEHIUI

XapakreprucTiuka chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayupHad mIKama PAKTEp (bopmp

— oOyuaronuiics TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIIHFHO U TPAMOTHO €T0 M3JIaracr,

— ONUPAsCh HA 3HAHUS OCHOBHON W JIONIOJHHUTEIBHOHN JIUTEPATYpHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJIOKCHHS C TIPAKTUYCCKOM
JESTSIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIICHHS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNHaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaTypPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOH CIIeMAaTN3NPOBAHHBIX TTOHSTHH.

(XOPOLIO»
(Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBIM MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;

— 3aTpyaHsieTcs B (GOpMYIUPOBAHUN BBIBOJAOB U 0000IICHUI;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«yZIOBJIETBOPUTEITHHOY
«BaYTEHO»

— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIHHOW 4YacTH MPOrPaMMHOTO
MarepHaa;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  NpHU
paccMOTpeHHH IPoOJIeM B KOHKPETHOM HalpaBJICHUH,

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNN 3HAHHI;

— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHHUS,;

— He (JOpMYIHPYET BBIBOJAOB H 0000IICHHH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTECHO»

10.3. Tumossle KOHTPOJIBHBIC 3aaHWs UK UHBIC MaTCPUAJIbL.




Bormpocs! (3amaun) nist sKk3amMeHa mpeIcTaBiIeHbl B Taommie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

No /it [Tepedyens BonmpocoB (3a1a4) 1S IK3aMeHa Ko
WHIMKaTopa
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3agera
No /it [Tepedyens BonpocoB (3a1av) myist 3adeta / nudd. 3auera Kox
UHAMKATOpa

1 [TonsTre nudpoBOrO MPOIYKTA [K-2.¥.1

2 WuTerpanust KOMIOHEHTOB. IIK-2.B.1

3 WuTepdeiicsl KOHEYHOTO M0JIb30BaTENs TIK-3.3.1
= [K-3.V.1

4 WuTepdeiics! GyHKIIMOHATHHBIX KOMIIOHEHTOB MK-3.B.1

5 WuTepdeiice! anmapaTHBIX CPEICTB

6 Crannmaptuzanus uHTepdeiicon

7 CranmapTsl F03a0UITUTH

8 MeHTanbpHas MOJIENb TOJIB30BATEIIS

9 DTanbl NPOEKTUPOBAHUS MOJIb30BATEILCKOTO HHTEpdeiica

10 [IpaBuiia npoeKkTHpOBaHUS N10JIb30BATENBCKUX UHTEP(DENCOB.

11 Crtpykrypa uudpoBoro mpoayKra.

12 Knaccudukanms narepdeiicon

13 HNunTtepdeiicbl apXUTeKTYPHBIX KOMIIOHEHTOB

14 WuTepdeiicsl mporpaMMHBIX KOMIIOHEHTOB

15 [Tpoduin OTKPBITEIX CUCTEM

16 [TonsTre 103a0UTUTH

17 ITonp30BaTeny Kak 4acTh MPOAYKTA.

18 Tunuyasie ommMOKU pa3padOTKHU.

19 [IpuHIMIIBI TPOEKTUPOBAHUS MOJIB30BATENbCKUX HHTEP(PEICOB

[lepeuenp TeM [ KypCOBOTO MPOEKTHPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO NPOEKTUPOBAHMSI/BBITIOJIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Ne n/mt .
KypCOBOH paboThI
Y4eOHbIM MJIaHOM HE TPEIYyCMOTPEHO
Bonpockl s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npecTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB JJIsi TECTOB

Ne i/t

ITprMepHBIii TepeueHb BOIPOCOB IS TECTOB

Kon
WHJUKAaTOpa

He npenycmorpeno

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOydYarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpeCcTaBiIeHbI B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PaOOT




No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONUE  HPOLEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJAEpKaTcsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAII, periaMeHTUpPYIOIIUX TOPAJIOK U MPOUEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalli 00yJaroluxcs
I'VAIL

11. Meroauyeckue yKa3aHus A1 00y4JaIOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus sl 00y4JaroIUXCs 10 OCBOCHHIO JICKIIMOHHOTO.

OcHOBHOE Ha3HAYCHHE JIEKIIMOHHOTO MaTepHaja — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKOEe W SICHOE€ H3JIOKEHHE ydeOHOro marepuana. HasHaueHue COBpEMEHHOHN JISKIIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
byHIaMeHTAbHBIX Mpo0JaeM JUCHUIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHMS, HOBEHIINX
JOCTUKEHUI HaydyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOpMaMoHHYI0 (GyHKIUU. JIeKus packppiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW 00jacTu 3HaHWS, €€ MPOOJEMBI, JaeT IENbHOE MPEJCTABICHHUE O TUCITUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTIITMHAMH.

[TnanupyeMble pe3yJabTaThl IPH OCBOCHUN 00YYAIOIIMMCS JIEKIIMOHHOTO MaTepUaa;

— TIONy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINpPEAETseTCs eNIeBO YCTAaHOBKOW K Ka)KJJ0M KOHKPETHO! TEME;

— TIOJy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C TPEIOIaBaATEIICM;

— pa3BuTHE TPO(ECCHOHATHLHO—ICIIOBBIX  KA4ecTB, JIIOOBM K MpeaMery |
CaMOCTOSITEIIbHOT'O TBOPYECKOTO MBIIIIJICHUS.

— TIOSIBJICHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO Il CAMOCTOSITSIILHON paOoThI,

— TIONy4YeHWE 3HAHUW O COBPEMCHHOM YpPOBHE pAa3BUTHS HAYKH W TEXHUKH U O
MIPOTHO3E UX Pa3BUTHS HA OJIMKAKNIINE TOIBL;

— HaAy4YHTCS METOJWYECKHM 00padaThiBaTh MaTepuan (BBIACNATH TIABHBIE MBICTH H
MOJIOKEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, TOBTOPSATH WX B Pa3IMYHBIX
bopMynupoBKax);

— TONy4YeHHe TOYHOTO MOHWMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JleKIMOHHBI MaTepuad MOXKET COMPOBOXKAATHCS JEMOHCTpAlMedl ClalgoB U
UCIIOJIb30BAaHUEM Ppa3JJaTOYHOrO0 MaTepuaja TMpH MPOBEICHUU KOPOTKHX JHCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK IO TUCIUIUIMHE.

CTpyKTypa IpeIoCTaBICHUs JIEKIIMOHHOI0 MaTepraa:

— KOMMEHTapHUU K IPeIbIIyIeH JIEKIIMA U OTBEThl Ha BOSHUKIIINE BOIPOCHI;

— U3J0XKEHHE HOBOTO MaTepHalia o paccMaTpuBaeMoi TeMe;

—  JIEMOHCTpAaIlUsl IPUMEPOB MPAKTUYECKOTO MPUMEHEHHS] PACCMOTPEHHOT'O MaTepuaa,

— OTBETHI Ha BOIPOCHI, BO3HUKIIUE B MPOIIECCE JICKITUH.

JUis pa3BUTHS Y CTYJICHTOB HAaBBIKOB CAMOCTOSITEIILHOTO OBIIAJCHHS TEOPETUUYCCKUM
MaTepuajIoM psJl TeM AUCIUILIMHBI HA JEKIUOHHBIX 3aHATHUSX MOXET JaBaThCs 0030pHO, YTO
MIPEJIToJIaraeT uX CaMOCTOSATEIBHOE JACTATLHOE U3YICHHUE.

11.2. Meroauueckue yKkazaHusi sl OOy4aroIIUXCS IO BBITIOJHEHUIO JT1a00PaTOPHBIX
pabot

B xone BeimonHeHus 1a0oOpaTOpHBIX padOT oOydaroImUics AOKEH YIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydaromerocs.




Brimonnenue mabopaTOpHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTHUECKON, pacueTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIPUATHIA.

BrimonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCS SIBISIETCS HEOTHEMJIEMOH YacThIO
W3YYEHUS JUCIUIUIMHBL, ONpENeiseMOol y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIETYIONMX OCHOBHBIX 33/a4 y 00y4aromerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHU U OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIHUILTIHBI;

— 3aKpeIuvieHHe, Pa3BUTHE U JeTallh3alus TEOPEeTUUYECKUX 3HAHWUU, MOJIyYEHHBIX Ha
JCKIUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3ajianue ¥ TpeboBaHus K IPOBEJICHUIO 1a00paTOPHBIX PadoT

[IpoBenenue nabopaTOpHBIX pabOT perIaMEHTHPYETCsl MpaBUJIaMHU OXpaHbl Tpyda M
TEXHUKH O€30MMacHOCTH, YTBEepXKIAeHHbIMU pekTtopoM ['YAIL 3amanue Ha BBINOJHEHUE
7a00paTOpHBIX PabOT oOmpedenseTcs MpernojaBaTesieM B COOTBETCTBUM C  HACTOSIICH
nporpaMmoil nucuuiuinHbl «Pa3paboTka uHTepdeiica nuPpoBOro MpoaykTa» U yu4eOHBIM
riaHoM Harpasiienus 15.03.04 (meToauyeckue yka3aHus MPUBEICHBI B AJIEKTPOHHBIX pecypcax
Kadeapsl)

CrpykTypa u dhopma oTyeTa 0 1a60paTOPHOU padoTe

Otuer o nabopaTopHoil paboTe (UuKiIe pPabOT) AOMKEH COAEp>KaTh CIEAYIOLIUE
o0s3aTeNbHbIE pa3/elibl:

o TUTYJIbHBIN JIUCT;

e 1I€JIb BBIIIOJHEHUS JIaDOpaTOpHOU padoTHI;

e KpaTKOE M3JI0KEHHUE CYTU MPOBOANMBIX SKCIIEPUMEHTOB;

o Ppe3yNbTaTHl SKCIIEPUMEHTOB B BUIE TaOJIHIL, JIOT-(hailyIoB, CKPHHIIOTOB, TPapHKOB;

e BBIBOJIBI 110 JTJabOpaTOpHOI paboTe.

Jomyckaercss opopmiieHHE O0IIero oTdeTa 1Mo JabOpaTOPHOMY KypCy IO €IUHBIM
TUTYJIBHBIM JINCTOM, TIPU 3TOM KaxKJas oTnaeibHas paboTa (UMKI) odopMisieTcss OTIeIbHBIM
pazzienom.

TpeboBanus k ohopMIECHUIO OTYETA O JTAOOpPaTOPHOU paboTe

Odopmiierne otyeta 1o J1a0OpaTOpHOU pabOTe JOIKHO COOTBETCTBOBATH TPEOOBAHUSIM
oopmienus TekcToBbIX HokyMeHTOB ['OCT 7.32-2017 u HopmaTuBHBIM AokymeHTam ['YAII
(https://guap.ru/standart). TIpeamouTHTEILHBIM SBIISIETCS UCIOJB30BaHUE (opMara JOKYMEHTOB
corsacHo 'OCT P NICO/M3K 26300-2010.

11.3. Metoauueckue ykazaHus JUIsi 0Oy4YarOIIMXCs M0 MPOXO0XKIEHHIO CAMOCTOSITEIbHON
paboThl

B Xone BBINOJIHEHUS CaMOCTOSITEIbHON pabOThl, 00YJaIONIUIiCs BBINOIHAET PaboOTy MO
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTHs.

st oOydaronuxcst 1Mo 3a04HOM ¢opme OOydeHHSs, CaMOCTOATENbHAass padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paldoTy.

B nporecce BbIMOIHEHHSI CaMOCTOSITENIbHON paboThl, y obOydaromierocst (GopMupyercs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU H CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHﬁ, oOecrieunBaeT BBLICOKHUH
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyueHHs, IOMOTraeT IOJYy4YUTh HABBIKM TOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaronuxcst SBISIOTCS:

y4eOHO-MEeTOJMUECKUI MaTepra Mo JUCHUIUIMHE.



11.4. Meroauueckue ykazaHus [Uis OOyYalomUXCs MO0 MPOXOXKICHHIO TEKYIIETo
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIEJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCLUIUINHBI.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MOXKET IPOBOAUTBCA B  (QopMe olpoca
(TecTupoBaHUs) IPU IPOBEACHUH JIEKIIMOHHBIX 3aHATUI WM IO pe3yJbTaTaM 3allUThl OTYETOB O
1a00paTOPHBIX paboTax.

11.5. Meroauueckue ykazaHus i 00Y4arOLIUXCs M0 MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTECTALIUU.

IIpomexxyrounass  arrectanuss  oOyyarolIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATEJIbHBIX PE3Yy/IbTATOB 00y4eHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ceos:

— 1uddepeHIpPOBaHHBIM 3a4eT — 3T0 (opMa OLEHKM 3HaHUM, IOJy4YEeHHBIX
00yyaromuMcs pU U3Y4YE€HUHU TUCLMILUIMHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAY4HO-UCCIEA0BATEIbCKUX PA0OT U MPOXOKIEHUH MPAKTUK C aTTECTALIMOHHON OLIEHKOU
COTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHO.

[TpomexyTouHass aTTecTallds IPOBOJAUTCS Ha OCHOBE (DOHAA OLEHOYHBIX CPEJCTB,
npuBegeHHoro B 1.10.3 nmanHOW pabodeil mporpaMMbl TUCHMIUIMHBL. Ha pe3ynbTupyroiryto
OLIEHKY BIIMSIET KaK OTBET Ha BOIIPOC, TaK M paboTa 00ydaromerocsi B TeC4EHUE CEMECTpa.

Cucrema OLEHOK IpU IPOBEIECHUU INPOMEKYTOYHON aTTeCTAllMU OCYLIECTBIIAETCS B
cooTBeTcTBUM C TpeboBanusmMu Ilonoxenuit «O TekylleM KOHTpOJE YCHEBAaEMOCTH M
IIPOMEXYTOUHOM arrectanuu cryaeHToB ['YAII, oOyuwaromuxcs 1o mnporpammam BBICILIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTUHIOBONM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboTh
crynentoB B 'Y AIy.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




