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AHHOTaALS

HucuuruinHa «HaHOCTPYKTyphl M HaHOMAaTE€pHaJbl» BXOAMT B 00Pa30BaTENbHYIO
MporpamMMy BBICIIET0 00pa30BaHUsI — MPOTrpaMMy OakajaBpuaTa 1Mo HAMpaBICHUIO MOATOTOBKH/
cnenunanbHoctd  11.03.03  «KoHCcTpyupoBaHME M TEXHOJIOTHS JJIEKTPOHHBIX CPEACTB  »
HanpaBiieHHOCTU «[IpoekTupoBaHre U TEXHOJOTHS AJIEKTPOHHO-BBIUMCIUTEIBHBIX CPEICTBY.
JuctumuHa peanusyercs kadempoit «No23».

JucuuruivHa HanesneHa Ha QOPMHUPOBAaHUE y BBITYCKHUKA CIIETYIOIUX KOMIIETECHIIUMI:

[IK-10 «['0TOB BBINOJHATH MPOEKTUPOBAHHE YCTPOWUCTB MHKPODJICKTPOHUKH H
pa3palaThIBaTh TEXHOJIOTHIO UX U3TOTOBICHUSD)

ConeprxaHue AUCHUILTUHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C MPOEKTUPOBAHUEM
U TPOU3BOJCTBOM MHKpoOdJieKTpoMexaHnueckux cucteM (MOMC) u UX KOMIOHEHTOB —
MHUKPOAJIEKTPOMEXAHMUECKUX JATYMKOB U UCIIOJHUTEIbHBIX YCTPOUCTB.

[IpenogaBanue AUCUMILIMHBI TpeAycMaTpUBaeT cleayomue (opMbl OpraHU3alUuu
y4eOHOro mpoliecca: JISKLUH, JabopaTopHble padOThl, MPAKTUYECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
pabota 00yuaromerocs, KypcoBoe IpOeKTUPOBAHHE.

[IporpaMMoil TUCHMILIMHBI TMPEIyCMOTPEHBI CIEAYIOIINE BHUAbI KOHTPOJS: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTecTalis B popMe 3K3aMeHa.

OO0mas TpyJ0eMKOCTh OCBOEHHUS AMCIMILTUHBI COCTaBIsAeT 4 3aueTHBIX eAMHULBI, 144
yaca.

S13pIK 00y4YEHUs 110 TUCIUIUIMHE KPYCCKUH »



1. TlepedeHb IIAHUPYEMBIX PE3YIHTATOB OOYUYCHHS 110 TUCITUTUINHE

1.1. Ilenu npenogaBaHus JUCHUTIIUHBI
[lenpto mpenonaBaHus JUCHUIUIMHBL «HaHOCTpYKTypsl W HaHOMaTepuasbl»  SIBISETCA
dbopMupoBaHUE YTIIyOJICHHOW TMOATOTOBKH CTYJIEHTOB HarpaBieHus «KoHCTpyupoBaHue U
TEXHOJIOTHS AMEKTPOHHBIX CpelcTB». OCHOBHBIMU 3a/a4yaMU W3Yy4YEeHHs JUCLMILIUHBI SIBIISIETCS
MOJyYeHUE CTYJCHTAMH TEOPETHUYECKUX 3HAHUN W TPAKTHUYECKUX HABBIKOB IO 0a30BBIM
TEXHOJIOTHSIM U TUIIOBBIM KOHCTPYKIUSAM MUKpocucTeMHoi TexHuk (MCT), nanomarepuaiaM u
HAHOTEXHOJIOTHUSIM.

1.2. JlucuumnuHa BXOAUT B  COCTaB  4YacTd, (HOpMHUPYEeMOH  ydaCTHUKaAMU
00pa3oBaTeNbHBIX OTHOIICHHIA, 00pa30BaTEILHON MPOTrpaMMBbl BBICIIETO0 00pa3oBaHus (janee —
OI1 BO).

1.3. TlepeuyeHb IUIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCIUTUIMHE, COOTHECEHHBIX C
IJIaHUpYyEeMbIMU pe3ysibTaTaMu ocBoeHust OI1 BO.

B pesynbrare u3ydeHus TUCIHUIUIMHBI OOYYArOIIMICS TOJDKCH 00JIajaTh CICAYIONTUMU
KOMIETCHIUSIMU WM UX YacTsMu. KoMmeTeHIMy 1 MHAUKATOPbI X JOCTHKEHHUS PUBEJICHBI B
tabnuue 1.

Tabnuna 1 — IlepeueHb KOMIETEHIIUN ¥ MHANKATOPOB UX TOCTHKEHUS

Kon u
Kareropus (rpymnmna) Ko v HanMeHOBaHKe HHIUKATOpa
HalMEHOBaHUE
KOMIICTCHITIHT JTOCTHKCHHSI KOMIIETEHITUN
KOMITETCHIINH
I1K-10.3.1 3HaeT ocHOBHBIE TPeOOBaHUS K
BCIIOMOTaTeJIbHBIM yCTpOHCTBaM (O0Kam
MUTaHUs, UHIUKATOpaM, KOHTPOJIbHBIM
YCTpOUCTBaM), MEXaHUYECKHE U
KIIUMaTH4ecKue TpeOoBaHUS
TTK-10 Totor P - y
JKCIUTyaTallMOHHBIE TpeOOBaHUi, TpeOOBaHMIA
BBITIOJIHSTh .
K CEpHUITHO CTIOCOOHOCTH, HA/IEKHOCTU U
MIPOCKTUPOBAHNE
. JIPYTUM TIOKa3aTeIsM
[TpodeccronanbHbIe | YCTPOHUCTB
ITK-10.V.1 ymeeT dopMyaupoBaTh meau 1
KOMITETCHITH MHUKPOIJIEKTPOHUKH
3a/1a4d TPOEKTUPOBAHUS DJIEKTPOHHOTO U
1 pa3pabaTbIBaTh N
MHUKPO3JIEKTPOHHOTO YCTPOHCTBA HIIN
TEXHOJIOTHIO UX
CUCTEMBI, pa3pabaThiBaTh TEXHUUECKOE
W3TOTOBJICHUS
3aJlaHue Ha TPOEKTUPOBAHUE
ITIK-10.B.1 BmageeT HaBpIKaMu BEIOOPA
ONTUMAIFHBIX MPOEKTHBIX PELICHUH Ha BCEeX
ATamax OT TEXHUYECKOTO 3aJJaHusl JI0
MTPOM3BOJICTBA MUKPORJIEKTPOHHBIX H3eUN

2. Mecro qucuuiuinHel B ctpykrype OI1
JucnumnnuHa MOXKeT 0a3UpoBaThCs HA 3HAHUAX, paHEe MPUOOPETEHHBIX 00YJIArOITUMUCS
MIPU U3YUYECHHUH CIETYIONIUX TUCHUILIINH:
«Matepuaibl 1 KOMIIOHEHTHI 3JIEKTPOHHBIX CPEJICTBY,
«DU3NKO-XUMUYECKUE OCHOBBI TEXHOJIOTHH 3JIEKTPOHHBIX CPEICTBY,
«Du3nyeckKre OCHOBBI MUKPOIJIEKTPOHUKIY,
«Texnonorust npousBoacTea IC».

3HaHUs, NOJyUYEHHBIE IPU U3YYEHUH MaTepuaja JaHHOW JUCLMIUIMHBIL, UMEIOT KaK
CaMOCTOSITENIBHOE 3HAYEHUE, TAK U MOTYT UCIIOIb30BaThCS IPU U3YYEHUH IPYTUX JUCLUILINH:
«TexHOonornu MUKpOCUCTEMHON TEXHUKN.



3. O0BeM u TpyI0EMKOCTh TUCITUTLIAHBI
Janubie 006 oOmieM oO0beMe TUCIUILIIMHBI, TPYAOSMKOCTH OTAEIBHBIX BUIOB YYCOHOU
paboTHI 1O AUCHIUIUINHE (M paclpeaesieHue 3TOH TPYI0EMKOCTH 110 CEMECTpaM) MPEACTaBICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh JUCIUIUIUHBI

TpynoeMKocTb 1o
Bun yuebHoit paboThl Bcero ceMecTpam
Ne6
1 2 3
Oobwan mpyooemKocmp OUCYUNJIUHDBL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoili 0OO20mMoeKu 17 17
Ayoumopnbie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE!

nexiuu (JI), (dac) 34 34

npaktudyeckue/cemunapckue 3ansatus (113),

(dac)

nabopaTtopHbie padoTsl (JIP), (1ac) 17 17

KypcoBoit mpoekT (pabota) (KII, KP), (gac)

JK3aMeH, (4Jac) 54 54
Camocmoamenvhan paboma, Bcero (4ac) 39 39
Buo npomescymounoii ammecmayuu: 3ader,
mudd. 3auver, sx3amen (3auer, Hudd. 3ay, 3K3. OK3.
DK3.*%)

IpuMeyanune: = KaHAMaATCKHUil SK3aMeH

4. CopeprxkaHue JUCHUIUINHBI
4.1. PacnpeneneHue TpyJ0EMKOCTH AUCUMILIMHBI IO pa3ziesiaM U BUAAM 3aHITHH.
Paznenbl, TeMbl TUCHMITIIMHBI U UX TPYIOEMKOCTb ITPUBECHBI B TaOIuUIlE 3.

Ta6mmia 3 — Pa3aenbl, TeMbl JUCITUTUIMHBL, UX TPYTOEMKOCTh

Jlexumu 113 JIP KII CPC
Paznenbl, TeMbI AUCITUTUIAHBI (uac) (C3) (4ac) (gac) (gac)
Cemectp 6

Pasznen 1. Kitaccubukanust ¥ MPUHIAITBL TOCTPOCHHS 4 2 3
CPEJICTB MUKPOCUCTEMHON TEXHUKH
Paszien 2. MaTepuaiibl, IPUMEHSAEMBIE IS 3 2 3
mpousBoactea MOMC
Pasnien 3. OcobennocTu npoekTupoBanuss MOMC 3 2 3
Paznen 4. Texnonorndeckuii cuares MOMC 3 1 3
Paszen 5. TUNOBBIE U MEPCIIEKTHBHBIE
KOHCTpyKIMu MOMC 3 1 3
Paszen 6. TUTIOBBIE TEXHOJIOTHIECKUE OTICPAIIUH B 3 2 3
npousBoactese MOMC
Paszen 7. KoHCTpyHpOBaHHE M PacyueT 3JIEMEHTOB 3 1 3
MOMC, ocHOBaHHBIX Ha Pa3TUIHBIX TEXHOJIOTHUIX
Pasnen 8. IlepcrieKTHBHBIE TEXHOJIOTHH MIPOM3BOICTBA 5 1 3
MOMC




Pasnen 9. Harnotexnonorusi. HanHocTpyKTyphI 1 2 1 3

HaHOMATEPUAIIBI

Paznen 10. CamocOopka 1 KaTtanu3 HAHOCTPYKTYP 2 1 3

Pa3zv[en 11. MexaHUYECKHE U IEKTPHYCCKHE 2 1 3

CBOIMCTBA HAHOMATEPHAIIOB

Pasnen 12. HaHO9/1€KTpOMEXaHUYECKHE CUCTEMBI 2 1 3

Paszen 13. MeTopl HCCIEe0BaHUS HAHOCTPYKTYP 2 1 3

HUroro B cemecTpe: 34 17 39
Utoro 34 0 17 0 39

4.2. CopnepxkaHue pa3liejOB U TEM JICKIIMOHHBIX 3aHITHH.
CopepxaHue pa3ielioB ¥ TeM JICKIIHOHHBIX 3aHATUI MPUBEIEHO B TabmuIe 4.

Ta6JII/II_Ia 4 — Conep;xaHHe Pa3acyIoOB U TEM JICKIHMOHHOI'O ITMKJIa

Howmep paznena

HaszBanue u cogepkanue pa3ziesioB U TEM JICKIIMOHHBIX
3aHATUH

Pa3zgen 1.

Knaccupukauuss ¥ npuHUUNBI IOCTPOEHUS CPEICTB
MHKPOCHCTEeMHO# TeXHUKH. cTopus pazBurus
MHUKPOCHCTEMHON TEXHUKHA. MUKPOIIEKTPOMEXaHUYECKHE
CHUCTEMbI — COBPEMEHHBIN 3Tall TEXHUYECKOU 3BOJIFOLUN
TBEPJOTEIIbHOW MUKPOAIeKTpoHHKH. Knaccuduxarms MOMC.
[1nanapubie 1 00BEMHBIE MUKPOKOHCTPYKIIMH U OCHOBHBIE
IIPUHLIMIIBI UX IOCTPOEHMS U U3rOTOBIIEHNUS. [lepcriekTuBHbIE
HaIlpaBJIEHUsI PaA3BUTHSI CPEJCTB MUKPOCUCTEMOTEXHUKHU

Pasznea 2.

Marepuaibl, NpuMeHsieMble VIS IPOU3BOACTBA YCTPOMHCTB
MDMC. XapakTepHucTuKa OCHOBHBIX MaTE€pHaJIOB,
MIPUMEHSAEMBIX JUUIS U3roToBIIeHHs n3aennii MOMC.
KoHnctpyknunonnsie marepuansl n3nennii MOMC: kpeMHni,
MeTaJlJIbl, KEpaMHKa, CTEKJIa, IIOJTHUMEPHI.

Pasnen 3.

OcoGennocTn npoekTupoBanus ycrpoiicrs MOMC.
OcHoBHbI€ 351IeMeHThI KoHCTpYKIuid MOMC. IIpoekTupoBanue
KOHCOJIeH, MeMOpaH, MOCTOB — 3ieMeHTOB MOMC.
B3aumocBs3p Mexy MIaHAPHBIMU IPUHIIATIAMHA
npoektupoBanud MOMC u m1aHapHOM TEXHOJIOTHEHN HX
W3TOTOBJICHHS.

Pasznen 4.

Texnosornueckuii cunres ycrpoiicts MIOMC. Hcxonnsie
ycnoBus cuHTe3a. O0beMHble TexHoJoruu. [loBepXHOCTHBIE
texHosiornu. LIGA — texHonorus.

Pa3znea 5.

TunoBblie U NePCNEKTHBHbIE KOHCTPYKIUH YCTPOHCTB
MODMC. latuuky aaBieHus. JJaTuMKy JIMHERHBIX YCKOPEHUH.
JlaTunku aOCOIOTHBIX YIJIOBBIX CKOpocTell. [laTunku
XUMHUECKOro coctaBa. Mukpoxpomarorpadsl. buocencopsl u
HKCIIPECC-aHAIU3ATOPBL.

Pasznea 6.

TunoBbie TEXHOTOTHYECKHE ONEPALIMU B IPOU3BOACTBE
yerpoiictB MOMC. Onepaiuy O4MCTKH TOBEPXHOCTH




noytoxkek. OcaxaeHre MacCHBUPYIOIINX AUIICKTPUICCKUX
mwieHok (Si02, Si3 N4). OcaxacHre METAUTMIECKHX U
(eppOMarHUTHBIX TUIEHOK. JINTOrpad)uuecKue oneparnmm.
«KuakoctHoe» u «cyxoe» Tpasienue. Coopka MOMC.

Pazgen 7.

KoncTpyupoBanue u pacuer 3jieMeHTOB ycTpoiictB MIOMC,
OCHOBAHHBIX HA Pa3JIMYHBIX TexHoJorusax. Koncrpykuun,
OCHOBaHHBIC Ha KPEMHHUEBOM TexHOIoruu. KoHCTpyHnpoBanue u
METO/bl Pacu€Ta KPEMHHUEBBIX MOJABUKHBIX
MUKPOMEXaHUYECKUX CUCTEM U MUKPOTHPOCKOIIOB Ha
MOBEPXHOCTHBIX aKycTrueckux BonHax (ITAB).
KoHcTpyupoBanue u MeToJ pacueta peMHHEBBIX
aKceIepoMeTpOB. AHAIN3 U MTOAXO0] K KOHCTPYUPOBAHUIO U
pacuety MOMC Ha 0CHOBE T€H30PE3UCTHUBHBIX
MIOJIYIIPOBOJIHUKOBBIX CTPYKTYp. KOHCTpyHpoBaHue u pacuer
MDBMC, 0CHOBaHHBIX Ha MbE30ICKTPUUECKUX TPUHIIUIIAX.
KoucTpyupoBanue u pacdeTt mbe303JIeKTPUIECKIX MEeMOpaH,
MpeHa3HAYEHHBIX JIJIS pa0OThl HA 0O BEMHBIX aKyCTHUECKUX
BosiHax (OAB). KonctpynpoBaHnue 1 pacueT pe30HaTOpOB U
IUHUM 3anepxku Ha [TAB.

Pa3znean 8.

IlepcnieKTHUBHbBIE TEXHOJIOTHH POU3BOACTBA YCTPOICTB
MODMC. Texnonorus S| MOX. Texnonorus Hex SIL.
Texuonorus SCREAM. Texunonorus EFAB. Texunonorus
ELTRAN

Paszgen 9.

HanorexnoJsorusi. HaHOCTPYKTYpbI 1 HAHOMATEPHUAJIbI.
HanoTtexHonorus kKak OCHOBHOE HalpaBIICHUE PA3BUTHUS
BBICOKUX T€XHOJOTuH. OCHOBHBIE HANPABIECHUS HAYYHBIX
UCCIIeA0BaHUM U MPAKTUYECKUE TPUMEHEHUSI HAHOTEXHOJIOTHH.
Hanoxnactepsl METaJIJIOB U OTYTPOBOIHUKOB. ['a30BbIe
MOJICKYJISIPHBIE KJIaCTEPhl. YTIEPOIHbIE HAHOCTPYKTYPHI H
HaHOTPYOkH. OObEMHBIE HAHOCTPYKTYpPHUPOBAHHBIE
MaTepuaibl. PazynopsgodeHHbIe CTPYKTYPbl 1 HAHOKPUCTAIIBI.
Kpucranis! u3 MeTalInueckux HaHOYACTHIL.

Pazpnen 10.

CamocOopka 1 kaTajau3 HAaHOCTPYKTYP. IIponeccsl
camocOopku. [1oynpoBoJHUKOBBIE OCPOBKOBBIE CTPYKTYPBI U
MoHocou. Katanus HanoctpykTyp. [lopucTeie MaTepuaisl,
KOJUIOU/IBI.

Pa3zgen 11.

MexaHuuyecKue INICKTPUIECCKHUE CBOMCTBA
HaHOMATECpPHAJI0B

Paznen 12.

HanossiekTpomexannyeckmne cucreMbl. HaHoMammHer u
HaHOMIPUOOPBI. MeTOIbl CHHTE3a HAHOYCTPOUCTB.

Paznmen 13.

Mertoabl Hcciie10BaHUSI HAHOCTPYKTYP. MccnenoBanus ¢
MPUMEHEHHEM aTOMHOTO CHJIOBOTO MUKPOCKOTIA.
B03MOXHOCTH CKaHUPYIOIIETO TYHHEIBHOTO MHUKPOCKOTIA
HAaIpaBJICHUS UCCIICTOBAHUM.




4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMbl IpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh PUBEIEHBI B Ta0IHUIIE 5.

Ta6mmma 5 — [IpakTrueckue 3aHATHS U UX TPYTOEMKOCTh

N3 Hux No
Temsbl Dopmsbl o
No TpynoeMKoCTb, | MPAaKTHYECKOH | pa3aena
MIPAKTUYECKUX MIPaKTUYECKUX
/1 - o (dac) MOATOTOBKH, | JUCIUII
3aHATUN 3aHATUN
(uac) JIMHBI

VY4eOHBIM IJIaHOM HE MPEyCMOTPEHO

Bcero

4.4, JlabopaTopHbIC 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYAOEMKOCTh IPUBEACHBI B Ta0OuUIE 6.

Tabnuua 6 — JlabopaTopHble 3aHATHSL U UX TPYJI0EMKOCTb

U3 aux Ne
Ne T OEMKOCTD, | IIPAaKTUYECKOH | pa3geiia
HaumenoBanue 1abopaTtopHbIX paboT Py > | P pasi
n/n (uac) MOJATOTOBKH, | JAMCLIHUII
(uac) JIUHBI
Cemectp 6
Bcero 17

4.5. KypcoBoe mpoekTupoBaHue/ BHIMOTHEHUE KyPCOBOI paOOThI
Y4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIIXCs
Busl camocTosTenbHON pabOThI M €€ TPYI0EMKOCTh IPUBE/ICHBI B Ta0IHIE 7.

Tabnuia 7 — Buabl caMoCcTOSITEIbHON pabOThI M €€ TPYI0EMKOCTh
Bcero, | Cemectp 6,

qac qac

1 2 3

M3ydeHne TeOpeTHIecKoro MaTepuaia
qucturaael (TO)
Kypcosoe npoektupoBanue (KII, KP)
PacuerHo-Tpaduueckue 3aganus (PI3)
Breimmonuenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOIIO
ycneBaemoctu (TKY)
Homarmnaee 3aganue ([13)
Konrponsnsie padboTs! 3a04HnkoB (KP3)
[ToaroroBka Kk mpomMeXyTOUHOU
arrecranuu (I1A)

Bunx camocrositenbHOM pabOThHI




Beero:| 39 |

39

7-11.

5. Ilepeuens yueOHO-METOAMUECKOTO OOECTICUCHUS
JUTSI CAMOCTOSITEIPHON pabOThI 00YYAIOIIMXCS 110 JUCIUILTHHE (MOIYITIO)
Y4eOHO-MeTOANYEeCKHE MaTepUaIIbI AJIs1 CAMOCTOSATEIIbHOM pabOThl 00YYaIOIIMXCS yKa3aHbI B ILI1.

6. [lepeueHb neYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3IaHUN
[lepevenp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3/1aHUH MTpHUBeIcH B Tabnuie 8.
Tabnuna 8— [lepeueHp neyaTHBIX U JJIEKTPOHHBIX YUEOHBIX M3AaHUN

[udp/
URL axpec

bubnuorpaduueckas ccpuika

KomuecTBo 9K3eMILIIPOB B
Ooubnnoreke
(KpoMe 371EeKTPOHHBIX
IK3EMILISIPOB)

629.7(JINAII)
122

KoHcTpynpoBaHue U TEXHOIOTHs
WU3MEPUTEBHO- BBIYHCIUTEIBHBIX
KOMILJICKCOB JICTATEJIbHBIX allapaToB
[Tekcr] : yueOnoe mocodue / B. I1.
ITamkosg, 5. A. ITonosckas, O. M.
®unonos. - CII6. : M3a-so JIMAII, 1991. -
100 c.

20

621.396.6(075)
B67

KoHcTpyupoBaHue u TexHoI0rus
W3TOTOBJICHUS PAJAHOAIEKTPOHHON
ammapatypsl [Texct] : yueOnuk / H.

@. Bomepnep. - Kues : Buma mik., 1970. -
363 c.

44

621.396
128

KoHcTpyupoBanue pagno31eKTpOHHOM
anmapatypsl :OCHOBHBIE TPOOJIEMBI U
coBpeMeHHoe coctosinue [Tekcr] / B.
b.Ilectpsikos. - M. : Cos. panuno, 1969. -
208 c.

32

621.38 90

BbynsrueB A.JI. DnekTpoHHbIE TPUOOPHI. —
M.: JIatit, 2000. — 416 c.

681.2 (TYAII)
125

Jlapun B.I1., lenect 1.K.
KoncTpynpoBanue u mpon3BoICTBO
THUITOBBIX IPUOOPOB U YCTPOHCTB: YueO.
noco6wue st By3oB / CII6I'Y AIL. CII6.
2005. — 300 sk3.

300

[Iepeuyenn
TEJIEKOMMYHUKAI[MOHHON ~ CeTH

7. IlepedeHpb HIEKTPOHHBIX 00pa30BATENBHBIX PECYpPCOB
MH(OPMALIMOHHO-TEIEKOMMYHHUKAIMOHHOM ceTu « THTepHeT»

JNEKTPOHHBIX 00pa3oBaTeNbHBIX
«HTEepHETY,

npuBezeH B Tabnmme 9.
Tabmuna 9 — IlepedyeHb AMEKTPOHHBIX 00pPA30BATENBHBIX PECYpPcOB HMHGOPMAIMOHHO-
TEJICKOMMYHHUKAIMOHHOU ceTH «HTepHEeT»

pecypcoB “H(pOpMALILOHHO-

HCO6XOI[I/IMBIX I OCBOCHHUA AMCLHMIIIINHBI

\ URL azpec \

HaunmenoBanue




Hoctyn B OBC «Jlanp» ocymectsisercs mo gorosopy N2 27, N228 ot
http://lib.aanet.ru/ 27.01.2021

Hoctyn B ObC «ZNANIUM» ocymectisiercs o qorosopy N2 071 ot
24.02.2021

Jlocryn B OBC «FOPANT» ocymectsisercs mo gorosopy N2 070 ot
24.02.2021

8. IepeueHb HHPOPMALMOHHBIX TEXHOJIOT Uil
8.1. [lepeueHp MPOrpaMMHOTO 0OECIICUSHHSI, UCTIOIB3YyEMOT0 MPU OCYIIECTBICHHH
00pa30BaTebHOrO Hpolecca Mo TUCHUIIIHHE.
[Tepedenp HCIIONB3YEMOro MPOrpaMMHOT0 o0ecriedeHus npeacransieH B Tadnure 10.

Ta6mmia 10— Ilepedenp nporpaMMHOTo 00ecTIeueHUs
No i/t HaumenoBanue

He npexycmoTrpeno

8.2. [lepeuenn HMH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM,UCITOJIB3YEMBIX pu
OCYILECTBIIEHUH 00pa30BaTEIbHOTO MpoLecca N0 AUCHUILINHE

[TepeueHp UcIONIb3yEeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM MIPE/ICTABIICH B TaOIHIIE
11.

Tabauna 11— Ilepeyerb nHGOPMALIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/nn HanmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CocrtaB MarepuadbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBICHUS
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILINHE, PeACcTaBlieH B Tabmuiel2.

Tabmuna 12 — CoctaB MaTepHalibHO-TEXHIUUECKOH 0a3bl

No HaumeHnoBanue coctaBHOM 4acTH Howmep aynuropuu
/o MaTepHUaTbHO-TEXHUYECKOH 0a3bl (pu HEOOXOTUMOCTH)
1 | JlekunoHHas ayquTopust 13-07 (bM)

10. OrmeHOUYHBIE CpeICTBA JJIsI IPOBEIACHHSI POMEKYTOTHOMN aTTECTAIHH
10.1. CocTaB OILIGHOYHBIX CPEIACTBIUISI TPOBEACHUS IMPOMEXKYTOYHOH aTTECTaluu
00y4JaromuXxcs 1Mo TUCIUTUTHHE IPUBEACH B Tabmuie 13.
Tabnuna 13 — CocTaB OIIGHOYHBIX CPEJICTB ISl IIPOBEICHHSI TPOMEKYTOYHOM aTTECTAIIHU

Bun npomexxyTouHOI aTTecTaluu [TepedeHb OLIEHOYHBIX CPENICTB
DK3aMeH Cnmcok BOMPOCOB K IK3aMEHY;
DK3aMeHAaI[MOHHBIC OUIIETHI,
3anaun;
TecTEl.

10.2. B kayecTBe KpUTEpPHUEB OIEHKH YPOBHSI CGHOPMHUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIIMH 00y4alolMMHCs MPUMEHseTCsl 5-0ajulbHas MIKajla OLIEHKU c()hOpMUPOBAHHOCTH
KOMIIETEHIIMH, KOTOpasi puBeacHa B Tadnuie 14. B TeueHune cemecTpa MOXET HUCIOJIb30BATHCS
100-0annpHast mKaga MOIYJIbHO-PEHTHHIOBOM CUCTEMBI Y HUBEPCUTETA, IPaBHJIa HCIIOIb30BAHUS
KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOILIUM JIOKAIbHBIM HOpMAaTUBHBIM akToM 'Y AL


http://lib.aanet.ru/

Tabnuna 14 —Kputepuu olieHKH YpOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIUH

OI11eHKa KOMIIETCHIIUHN

5-0amwpHas mikana

XapaxrepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIINN

«OTIINYHO»
«3a4YTCHO»

— oOyyaromuiicss ri1yOOKO MW BCECTOPOHHE YCBOMJ MPOTpaMMHBIN
MaTepuan;

— YBEPEHHO, JIOTHYHO, TIOCJICI0BATEIBHO M TPAMOTHO €T'0 U3JIaraer;

— OINMMpasiCh Ha 3HAHWSA OCHOBHOM W JIONOJHHUTCIILHON JTUTEPATYPHI,
TECHO TPUBSA3BIBACT YCBOCHHBIC HAy4YHBIC IIOJIOKCHHS  C
MIPAKTUYECKOMN JEeITeTbHOCTHIO HATIPABIICHUS;

— yMeJi0 00OCHOBBIBAET M APTyMEHTHPYET BBIJIBUTaeMbIC UM HJICH;

— JIeNaeT BBIBOABLI K 00OOIIEHHS;

— CBOOOJIHO BJIaJICET CHCTEMOM CIIeUaTM3UPOBAHHBIX TIOHATHH.

«Xopouo»
«3a4TCHO»

— oOyvaromuiics TBEpAO YCBOWI TPOTPAMMHBIA  MaTepua,
IrPaMOTHO W TIO CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HaHUS
OCHOBHOM JIUTEPATYPHI,

— HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSI C MPAKTHUYECKOH NEATEIHHOCTHIO
HaIpPaBIICHUS;

— apryMEHTHPYET Hay4YHBIC TIOJIOKEHUS;

— JieNaeT BBIBOJBI U 0000IICHHS;

— BJIQJICET CHCTEMOM CIIEIUATM3UPOBAHHBIX IOHATHH.

«YOOBJICTBOPHUTCIILHO»
«3a4YTCHO»

— o0yuaroluiicss yCBOWI TOJBKO OCHOBHOW MPOTPaMMHBIIM MaTepua,
[0 CYILECTBY M3JaraeT ero, Onupasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHI,

— JIOIYCKaeT HECYIECTBEHHBIC OTUOKU U HETOYHOCTH;

— UCHBITHIBAET 3aTPYyAHEHUS! B MPAKTUUYECKOM NPUMEHEHHM 3HAHUI
HaIpaBJICHNUS,

— c1abo apryMEeHTHPYET HAyYHBIC TTOJIOKEHUS;

— 3aTpyAHseTcs B GOPMYJIMPOBAHUHU BBIBOJIOB U 000OIICHMIA;

— YaCTHYHO BJIJICET CUCTEMOW CEIMaIn3uPOBAHHBIX MOHITUH.

«HCYHOOBJICTBOPHUTCIILHO»
«HE 3a4TCHO»

— 00y4Yaronuiicss He YCBOWI 3HAYUTEILHOW YaCTH MPOTPAMMHOTO
MaTepHana;

— JIOMYCKAaeT CYIICCTBCHHbIE OIMMUOKA W  HETOYHOCTH TIpU
paccMoTpeHHH MPo0JieM B KOHKPETHOM HANPaBIICHUY;

— UCTBITHIBACT TPYJHOCTH B MPAKTUICCKOM MTPUMECHECHUN 3HAHUH;

— HE MOXET apryMEHTHPOBATh HayYHBIC TIOJI0KCHUS;

— He (OpPMYJIUPYET BBIBOJOB M 00OOIIEHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3a/TaHUS M HHBIE MaTEPHAIIBL.
Bomnpocs! (3agaun) 11 sK3aMeHa mpeacTaBieHsl B Tadauie 15.

Ta6mmia 15 — Bonpock! (3agaun) 11t 9K3aMeHa

Kon
Ne /it [Tepeuyens BompoCcoB (3a71a4) A1 SK3aMEHa HHMKaTOpA
1 Knaccudukanus meronos nzrorosienuss MOMC I1K-10.3.1
2 Tunel MEXaHUYECKUX JaTUUKOB I1K-10.3.1
3 TepmMoBaKkyyMHOE HallbIIICHUE I1K-10.B.1
4 MoHTaX KpeMHHEBBIX KOMITOHEHTOB MeToioM ciutaBinenus) | [1K-10.B.1
5 [Tponecchl hoTonuTorpaduu B TEXHOJIOTUH 3JIEKTPOHHOM IT1K-10.3.1
annaparypsl 1 MCT
6 Martepuansl 1711 MUKPOOOPaOOTKH ITK-10.3.1
7 DopMHUpPOBaHNE TOHKUX IUICHOK U3 OKCHJA KPEMHUS I1K-10.B.1
METOJIOM TEPMOOKHUCIICHHUS
8 OcaxxaeHue TMOKCUIA U HUTPUAA KPEMHUS I[1K-10.B.1




9 TepMOKOMIPECCHOHHAS MUKPOCBapKa I1K-10.B.1
10 TemnoBbie JaTYUKH (TEPMOMEXaHUYECKHE, I[1IK-10.V.1
TEPMOPE3UCTHBHBIE, TEPMOIIAPHI)
11 Marepuaisl, HCIIOJIb3YEMbIE B MUKPOCUCTEMAX IT1K-10.3.1
12 [ToBepxHOCTHast MUKpOOOpaboTKa IT1K-10.V.1
13 BeIpamuBanue KpucTamuioB 1o MeTony YoxpaabCckoro IT1K-10.3.1
14 Mexanuueckue rnpeodpa3oBarei (Ibe30pe3UCTUBHbIE, ITIK-10.V.1
IbE302JIEKTPUYECKIE, EMKOCTHBIC U PE30HAHCHBIC)
15 OCHOBHBIE 3Tanbl TEXHOJIOTHYECKOTO MpoIecca [1K-10.B.1
M3TOTOBJICHUS TIOJTYTIPOBOTHUKOBBIX TIOJIOKEK
16 MexaHu4ecKkrue IpUBOJIBI (3JEKTPOCTATHIECKUE U I1K-10.3.1
MbE303JIEKTPUYECKHE)
17 [TosrynpoBoHuku B TexHosioruu MCT I1K-10.V.1
18 [TpeoOpasoBarenu (HaT4nKn) U3IydeHui (0T GoTOIMO0I0B [TK-10.3.1
JI0 TIMPOMETPOB)
19 MeToapl OCaKIECHNUS TOHKUX TIeHOK 13 Si02 I[1K-10.B.1
20 Knaccugukarus merono uzrorosnenust MOMC yctpoiicts | [IK-10.3.1
21 VYnakoBka MOMC yCTpoHCTB B METAJUIMUECKHE KOpITyca I1K-10.B.1
22 CpencTBa U3MEpeHHs MapaMeTPOB OKPY>KAIOIIEH Cpebl, [1K-10.3.1
OCHOBHBIE TUIIBI IATYUKOB
23 ITpumeneHne eMmKkoCcTHbIX IpUBOJOB B MCT IT1K-10.3.1
24 OcaxieHue NoJMKPUCTAININYECKOTO0 KPEMHUS I1K-10.B.1
25 MerTo aHOIHOI'O COETUHEHUSI [1K-10.B.1
26 [TnasmenHoe xumuyeckoe TpasieHue (I11XT) I1K-10.B.1
27 Cxema yCTaHOBKH ISl OCAXJIeHHs TOHKHX MiieHok u3 S102 | TIK-10.3.1
u S13N4(xuMHuyeckoe ocaxieHue U3 ra3oBoi ¢asbl npu
HU3KOM JIaBJICHUH)
28 THunsl MUKPOCTPYKTYp, BXoAAIMX B coctaB MOMC ITK-10.3.1
29 Caapxka nasineanem CKH IIK-10.B.1
30 TexHonorus 00beMHOM MUKPOOOPaOOTKH I1K-10.B.1
Bomnpocs! (3agaun) mis 3adera / qudd. 3aueTta npeacTaBiacHbl B Tadswuie 16.
Tabnuna 16 — Bonpocs! (3amaun) st 3auera / nudd. 3auera
Kon
Ne i/ [Tepeuens BompocoB (3aaa4) ams 3auera / nudd. 3aueta HHKaTOpa

VY4eOHBIM IJIaHOM HE MPETyCMOTPEHO

Ilepeyenp TeMm Ui KypCOBOTO TPOEKTUPOBAHUS/BBIIONHEHUS KypCOBOH pabOTHI
MpeICTaBICHBI B TaOymie 17.
Tabmuua 17 — [lepedeHp TeM AJisi KypCOBOTO MPOSKTUPOBAHMS/BBITIOTHEHHUS! KYPCOBOM pabOTHI

[TpumepHbIii IepeyeHb TeM I KypCOBOT'O IPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/m .
KypCOBOI pabOThI
VY4eOHbIM IJIAHOM He MPEeTyCMOTPEHO
Bompocel 11 poBeneHUsT NPOMEXYTOUHOM aTTecTalluM B BHJE TECTUPOBAHUS

MpeICTaBIeHBI B TaOsmie 18.

Tabnuua 18 — [TpuMepHbIii nepedyeHpb BOIPOCOB Il TECTOB

Ne /1 IIpuMepHEBIN ITIEpeYeHL BOIPOCOB IJISI TSCTOB Kon
- p p p p HHAMKATOpa
1 OcobenHoctu KoHCTpYKIMU MOMC. I1K-10.3.1




2 Martepuassl, npuMeHsieMble B KOHCTpYKIuu MOMC. I1K-10.3.1

3 O6bemMHas TexHonorus cuareza MOMC. IT1K-10.3.1

4 [ToBepxHOCcTHas TexHOOTUA cuHTe3a MOMC. I1K-10.3.1

3) OCHOBHBIE TEXHOJIOTUYECKHUE ONEPALlUH, IPUMEHIEMBIE B I1K-10.3.1
npousBoactse MOMC.

6 OCHOBHBIE TEPMUYECKHUE ONIEPALIUN, IIPUMEHSEMBIE B IPOU3BOJICTBE I1K-10.3.1
MOMC.

7 Buns! nutorpadun, npumensieMmsle B npoussozactse MOMC. IT1K-10.3.1

8 OcCHOBHBIE BHJIbI PE3UCTOPOB, ITpUMEHsieMbIe B pou3Boactse MOMC. | T11K-10.3.1

9 Buapr poTomurorpadun. I1K-10.3.1

10 DneKTpoHHAas TUTOrpadus. I1K-10.B.1

11 Wonnas nutorpadusi. I1K-10.B.1

12 Pentrenockas nutorpadusi. I1K-10.B.1

13 NmmepcunonHnas nutorpadusi. I1K-10.B.1

14 JlazepHast aurorpadus. I1K-10.B.1

15 OCHOBHBIE TEXHOJIOTHYECKHE onepannu (popmMooOpa3oBaHus, IIK-10.V.1
IpUMeHsieMble B 00beMHOI cTexHoiaorun MOMC.

16 OcHOBHBIE TEXHOJIOTHYECKHE onepannn popmooOpazoBaHusl, I1IK-10.V.1
IIPUMEHSIEMbIE B IOBEPXHOCTHOM TexHosoruu MOMC.

17 Crnenuduyeckue cOOpoUHBIC Oniepanuu, mpuMeHsembie B Texnonorun | [1K-10.B.1
MOMC.

[lepeueHb TeM KOHTPOJBHBIX PAbOT MO AUCUUILIMHE OOYydYarOlUXCS 3a0YHON (HOPMBI
0o0y4eHwus1, mpeicTaBiIeHbl B Tabnuie 19.

Tabmuua 19 — [lepeyeHb KOHTPOIBHBIX PAOOT
Ne i/m [TepedeHb KOHTPOJIBHBIX PAbOT

He npenycmorpeno

10.4. Metoguueckue  Marepuanbl,  ONpPEACNSAIONIME  NPOIEIyphl  OICHUBAHUS
UHAMKATOPOB, XapaKTepU3YIOIIUX AJTanbl (HOpMHUpPOBaHUS KOMIETEHIMM, coiepx aTcs B
JOKAJIBHBIX HOpMaTuUBHBIX akTax ['YAII, periaMeHTuUpyOIMX TMOPSINOK U MPOLEXypYy

MIPOBEJCHUS TEKYILEr0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEXYTOUYHOM aTTecTali 00yYaronuxcs
I'VAIL

11. Meroauueckue ykazaHus sl 00yYaroNIMXCsl 0 OCBOCHUIO TUCIUILTHHBI
(Huoice npusoosmces pekomenoayuu no COCMagieHuo 0aHH020 pazoend)

11.1. MeTtoauueckue YyKazaHus JUISI OOYYArOIIUXCS 10 OCBOCHHIO JICKIIMOHHOTO
Matepuana (eciu npedycmompeHo y4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcCHOBHOE Ha3HAuYCHHE JICKIIMOHHOTO MaTepHhalia — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riry0OoKoe 1 sICHOE U3JI0KEeHUE yueOHOro Marepraia. HasHaueHne coBpeMeHHOH JIEKIIMH B PaMKax
JTUCIUTUIMHBL HE B TOM, YTOOBI TOJYYHTh BCKHO HH(OpMAIUIO MO TeMe, a B OCBOCHUU
(GyHIAMEHTAIBHBIX TPOOJEeM IUCHMIUIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEHIINX
JOCTYDKEHUI HAyYHOH MBICTH. B y4eOHOM mpoliecce JICKIHs BBIMOIHICT METOI0JIOTHYECKYIO,
OpPTraHU3aIMOHHYI0 W WHPOPMANMOHHYIO (GYHKIWHU. JISKIIUS pacKphIBAaeT MOHITUHHBINA ammapar
KOHKPETHOW 00JacTH 3HaHWsA, €€ MpoOJeMBbl, MaeT LENbHOE MPEICTAaBICHHE O TUCIUIUIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTMMHU JAUCIUILTHHAMU.

[lraHupyemble pe3yabTaThl IPU OCBOCHUHU 00YYAIONIMMHUCS JICKIIMOHHOTO MaTepraa;

— MOJIy4Ye€HHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHHI, YPOBEHb KOTOPBIX
ONpENEIACTCS LEIEBON YCTAaHOBKOM K Ka)KOM KOHKPETHOU TEME;

—  TIOJIyY4€HHE OIBITa TBOPUYECKOH pabOThl COBMECTHO C MPETIO/IaBaTEIIeM;




— pasBuUTHE TOPOPECCHOHATBHO-JIENOBBIX  KayecTB, JIIOOBM K  TNpEAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIIITICHHUS.

— MOsIBJIEHUE HEOOXO0AUMOr0 HHTEpeCca, HEOOXOJUMOTI0 JUIsl CAMOCTOSATENIbHOW PabOThI;

— TOJy4Y€HUE 3HAHMM O COBPEMEHHOM YPOBHE Pa3BUTHS HayKU U TEXHUKHU U O IIPOTHO3E
UX Pa3BUTHUSA Ha OJnKalIIie Tofbl;

— HAYYHUThCS METOJUYECKH 00paldaThIBaTh MaTepuall (BbLACIATH IJIABHbIE MBICIH U
HOJIOKEHHUS, IPUXOIUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATh UX B Pa3IMUHBIX (POPMYIUPOBKAX);

— IOJy4Y€HHUE TOYHOTO [IOHUMAHUS BCEX HEOOXOAUMBIX TEPMUHOB U ITOHSATHI.

JIekuMOHHBI MaTepual MOXKET COIpPOBOXKIATbCA JACMOHCTpALMEH CIIAWI0B U
UCIOJIb30BAaHUEM DPA3/aTOYHOIO MaTepuana Mpd IPOBEACHUM KOPOTKUX JUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHUS OT/IEIbHBIX TEMATUK 110 TUCLUILINHE.

CrpyKTypa NpeoCcTaBIeHUs JIEKIMOHHOIO MaTepraa:

Eciu memoouueckue ykazanus no 0cC80€HUIO0 JIEKYUOHHO2O Mamepuaila UMermcs 6
U30aHHOM 8ude, 8 8ude INeKmpoHHbLX pecypcos buoauomexu I'VAII, cucmemvr LMS, xageopwr u
m.o., HeoOX00UMO dams Ha HUX ccoliky unu npusecmu URL adpec.

11.2. Meroauveckue yKazaHusl Uil OOYYalOIMXCsA IO yYacTHIO B CEMHHApax (eciu
npeoyCMOMmMpPeHo Y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

OCHOBHO TENBIO 11 O0YYAIOIIETOCs SBISICTCS CUCTEMAaTH3aIMs U 0000IeHHE 3HAHUH
mo wu3y4yaemMoul Teme, pasneny, (GOpMUpPOBaHHME YMEHHS paboTaTh C JIOTMOJHUTEIbLHBIMH
UCTOYHUKaMU HH(GOpPMAIIMH, COTOCTABIATh W CPABHHUBATH TOYKHU 3PEHUS, KOHCIIEKTHPOBATH
MPOYNTAHHOE, BBICKA3BIBATH CBOIO TOYKY 3pEHUS M T.M. B COOTBETCTBUU C BEAyIICH
JUIAKTUYECKOM IIeTIhbI0 COJCPKAHUEM CEMHUHAPCKHUX 3aHSATHH SIBISIOTCS Y3JIOBBIe, HamOoliee
TPYIOHBIC JUISI TIOHUMAHUS W YCBOGHHUS TEMBI, pa3zielibl AUCHUTUTHHBL. Crenudukod TaHHON
(OpMBI 3aHATHI SBJISETCS COBMECTHAs paboTa MpenoaBareisi ¥ 00yJaromerocs: HaJl peeHrHeM
MOCTaBJICHHOW TMpOOJIEeMBI, a TOWCK BEPHOTO OTBETa CTPOUTCS HAa OCHOBE YepEIOBAHUS
WH/IMBUIYATBHOW U KOJUIEKTUBHOMW JCSITEITHbHOCTH.

[Tpu mOATOTOBKE K CEMHUHAPCKOMY 3aHSTHIO 10 TEME IMPOCTYIIaHHOM JIEKITUH HE0OX0TUMO
03HAKOMUTHCSI C TUIAHOM €r0 MPOBEACHUS, C JINTEPATYPOH U HAYYHBIMH MyOJIMKAITUSIMH TI0 TEME
CEeMHHapa.

TpeGoBaHus K TPOBEJICHUIO CEMUHAPOB

Obs3amenvHo 0151 3aNoIHeHUss npenodasamesem

Ecnu memoouyecKkue yKazauus no yuacmuio 8 CEMUHApax UMeomcs 6 U30aHHOM 8uode, 8
sude 31ekmpoHubix pecypcos oubnuomexu I'VAII, cucmemor LMS, kageopst u m.o., Heobxo0umo
damw Ha Hux ccwvlaky unu npueecmu URL aopec.

11.3. MeToamueckue yKazaHHs IUIsl OOyYarOMUXCS 1O MPOXOXKICHHIO MPaKTUYECKHX
3aHSITHH (eciu npedyCMOmpeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNUHE)

[IpakTuueckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (POPM OpraHU3alUU y4eOHOTO
mporiecca, 3aKI0YaroNasicsl B BHIMOIHEHUN 00yJaIOIIMMUCS MO PyKOBOJICTBOM IpEToAaBaTes
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOCHHS HAyYHO-TEOPETUYECKHMX OCHOB Yy4eOHOM
JTUCITUTUTMHBL, TPUOOPETEHUS YMEHUHN 1 HABBIKOB, OIBITA TBOPYECKOU JESTEIHHOCTH.

enpio mpakTUYECKOro 3aHATHS sl 00yYaromerocs sSBIsSETCS MPUBUTHE 00YUYaIOUIIIMCS
YMEHHUI U HaBBIKOB MTPAKTUYECKOU IEATENBHOCTH IO U3yYaeMOW TUCLUIUIMHE.

[Tnanupyemble pe3ynbTaThl TP OCBOCHUH 00yYaIOIIUMCS IPAKTUYECKUX 3aHITHIA:

— 3aKperuvieHue, yriayOJeHue, pacHIMpeHUe W JeTalu3alus 3HAHUN TpHU pelIeHUH
KOHKPETHBIX 3a/ad4;



— Ppa3BUTHUC IIO3HABATCIIbHBIX CHOCOGHOCTGP'I, CaMOCTOATCIIBHOCTHU MBIIJICHUA,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHUE HOBBIMH METOJAMH W METOJWKAMH W3YUYCHHUs KOHKPETHOW ydeOHOM
JUCITATIIINHEL,

— BBIPA0OTKA CHOCOOHOCTH JIOTHYECKOTO OCMBICIICHHUS MOTYYCHHBIX 3HAHUW JUIS
BBITTOJTHEHHS 3aJIaHMI;

— ofecrnedyeHre palMoOHAIBFHOTO COYETaHMS KOJUIGKTMBHOW M WHAMBUAYAIbHOH (Gopm
00yueHusl.

TpeGoBaHus K IPOBEJICHUIO MMPAKTUYCCKUX 3aHATHH
Obs3amenbHo 07151 3aN0IHeHUss npenodasamesem

Ecnu memoouueckue yKasaunus no npoxodcOeHuio NpaKxmuyeckux 3aHAmuil UMelomcs 6
U30AHHOM 8uoe, 8 8uoe I1eKMpoHHbIX pecypcos budruomexu I'VAIL, cucmemvr LMS, kageopuvl u
m.o., He06X00UMo damv Ha Hux ccovliky uiu npueecmu URL adpec.

11.4. Meroauyeckue yKazaHus It 00YYArOIIMXCS [0 BBITIOJTHEHHIO JTA00paTOPHBIX paboT
(eciu npedycmMompeHo yueOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE)

B xoz1e BbINOMHEHNS 1a00PATOPHBIX PadOT 00YUArOIIUICS JOKEH YTIIYyOUTh M 3aKPEIHUTh
3HAHUs, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHOW METOUKON M TEXHUKON SKCIIEPUMEHTA
B COOTBETCTBMM C KBaIM(PUKALMOHHON XapaKTepUCTUKON oOyuatomerocs. BeimonHenue
71a00paTOPHBIX pabOT COCTOUT U3 HKCHEPUMEHTAIBHO-TIPAKTUYECKON, pacUeTHO-aHAIUTUIECKOM
4acTel U KOHTPOJIbHBIX MEPOIPUITHIM.

BeimonHenue 51abopaTopHbIX paboT 0O0ydyaroIMMCS SBISETCS HEOTHEMIIEMOW YacTbIO
U3Yy4YEeHHUs JUCLUIUIMHBI, ONpEeNesseMON YyueOHBbIM IUIAaHOM, M OTHOCHTCA K CpEeACTBaM,
00ecreunBaroIluM pelIeHue CIIeTyoIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— NpHOOpeTeHHEe HaBBIKOB UCCIIEAOBAHUS IPOIIECCOB, IBJICHUH U 0OBEKTOB, U3yUaeMbIX
B paMKax JaHHOW AMCLUILINHBL

— 3aKpeIuleHHe, pa3BUTHUE U JETaIu3alusl TCOPETUUECKUX 3HAHUMN, TOTyYEeHHBIX Ha
JEKIUSAX;

— TOJy4YeHHUe HOBOU MH(pOpMaLMHU MO U3y4yaeMOU JUCIUILINHE;

— NpHOOpETeHHE HaBBIKOB CAMOCTOSTENFHON paboThI ¢ 1a00paTOPHBIM 000PYI0BaHUEM
U pudopamu.

3aganue u TpeboBaHUA K IIPOBEACHUIO J1a0OPATOPHBIX padboT
Obs3amenvHo 07151 3aNoaHeHUss npenodagamesem

Crpykrypa u opma oTuera o 1abopaTopHOr pabore
Obs3amenbHo 07151 3aN0IHeHUss npenodagamesem

TpeboBanusa Kk 0OPMIIEHHIO O0TYETA O JIA00paTOPHOU padore
Obs3amenvHo 07151 3aNoaHeHUss npenodagamesem

Ecnu memoouueckue ykazawusi no npoxoxcoenuio 1a06opamopuvlx pabom umeomcs 8
U30aHHOM 8ude, 8 ude INeKmMpoHHbIX pecypcos bubnuomexu I'VAII, cucmemovr LMS, xagheopot u
m.o., Heobox00umMo oamv Ha HUX ccolaky uau npueecmu URL adpec.

11.5. MeTtoauueckue yKa3aHus Uil OOYYaIONIMXCS TI0 MPOXOXKICHHIO KYpPCOBOTO
MPOSKTUPOBAHHUS/BBIITOJIHEHUST KYPCOBOM PaOOTHI (eciu npedycmMompeno y4eOHbIM NIAHOM NO
OanHOU oucyuniume)

KypcoBoii mpoexT/ paboTa IpOBOAUTCS € LENbI0 (OPMHUPOBAHUS Yy O0YUAIOIINXCS OTIBITA
KOMILIEKCHOT'O PEICHUSI KOHKPETHBIX 33124 PO(ECCHOHATBHOM NeSTETbHOCTH.



KypcoBoii npoekT/ paboTa 1no3BosisieT 00y4aronemMycs:

CTpyKTypa MOSICHUTEIEHOM 3alTUCKU KYPCOBOTO IPOCKTa/ PA0OTHI
Obs3amenvHo 0151 3aNOIHeHUss npenodagamesem

TpeboBanus Kk 0hOPMIIEHUIO MTOSICHUTEIBLHON 3AIIUCKA KYPCOBOTO OPOEKTa/ pabOThI
Obs3amenvHo 011 3aN0IHeHUs npenodasamesiem

Ecnu memoouueckue ykazanus no Kypcogomy npoeKxmuposanuro/ 6bin0IHeHUI0 Kypcosoti
pabomuvl umeromcsi 8 U30AHHOM 6ude, 8 Bude INeKmMpOoHHLIX pecypcos oubdbauomexu ['VAII
cucmemwvl LMS, kaghedpst u m.o., neobxooumo oame Ha nux ccolaxy uiu npusecmu URL adpec.

11.6. MeToauueckue ykazaHus Ui 00ydYarOMIMXCsl MO MPOXOXKISHHIO CaMOCTOSTEIBHOM
paboTsl

B Xxoze BBINIOTHEHUST CaMOCTOSITEIILHON PabOThI, OOYYArOIIUICS BBIMOJIHSAET PadOTy 1O
3aJ]aHUI0 U TP METOJIMYECKOM PYKOBOJCTBE IpErojaBaTels, HO 0e3 ero HemoCpeJICTBEHHOIO
YYaCTHsL.

s oOyuarommxcsi 1Mo 3a04HOM (opMe OOydeHHs, caMOCTOsTeIbHas paboTa MOXKET
BKJTIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBINOIHEHUsS] CAMOCTOSATENLHON paboThl, y oOyuwaromierocsi Gopmupyercs
1esiecoo0pasHoe MIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
HABBIKM B YCBOCHHHM M CHCTEMAaTH3allMd NPUOOPETAcMbIX 3HAHHM, OOCCIIEYMBACT BBICOKHIA
YPOBEHb YCIEBACMOCTH B TMEPUOJI OOYYCHHUS, MOMOTAeT NOJYYHTh HABBIKM IOBBIIICHUS
npo¢eCcCHOHATBHOTO YPOBHS.

MeToauYecKUMH ~ MaTepualiaMd,  HANpaBISIONIMMHA  CaMOCTOSATENBHYI0  padoTy
00y4aIOUUXCASBISIOTCS:

—  y4eOHO-METOANYECCKHI MaTepHall 10 TUCIHUILIHHE;

— MEeTOJMYECKHE YKa3aHHs IO BBIMOJTHEHUIO KOHTPOJIBHBIX PabOT (JIIst 00YYarOIHXCs
0 3a09HOM (hopMe OOyUeHHS ).

Ecnu memoouueckue ykasanus no npoxoxicoeHuro camocmosmensHol pabomul UMeomcs
8 U30AHHOM BU0de, 8 8ude dIeKMPOoHHbIX pecypcos oubauomeku I'VAIIL, cucmemvr LMS, xageopwi
U m.o0., HeobXO0UMO dams Ha HUX ccoliky unu npusecmu URL adpec.

11.7. Meroanyeckue yKa3aHus JUIst 00y4JaronuXxcst o MPOX0XKICHUIO TEKYIIEro KOHTPOJIS
yCTIIEBAaEMOCTH.

Tekymuid KOHTPOJb YCIEBAEMOCTH NPEIyCMAaTPUBACT KOHTPOJIb KauyecTBA 3HAHHM
00y4JaroInXCsl, OCYIIECTBIIIEMOTO B TEUECHUE CEMECTpa C IENbI0 OICHUBAHUS XOJa OCBOCHUS
JIACIIUIUTHHEI.

Obsi3amenvHo 0151 3aN0HeHUs. npenodasameem. YKa3vlearomes mpebosanus U Memoobvl
npogedeHUss meKywe20 KOHMPOIL YCNesaeMoCmu, da MakKice Kax pe3yibmamvl MeKyule2o
KOHMPONL — ycnegaemocmu — OyOoym — yuumsl8amvCsi Npu  NPOBEOCHUU  NPOMENCYMOYHOU
ammecmayuu.

11.8. MeToauueckue yka3aHus Il OOYYAIONIIUXCS 1O MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTaINH.

[IpomexxyTouHass  arrectanusi  OOydYalOUIMXCS  MPEIyCMaTpUBaeT  OIICHUBaHUE
MPOMEKYTOYHBIX W OKOHYATEIBHBIX PE3yJIbTaTOB 00y4YeHHs 1O mucruiumae. OHa BKIIIOYAET B
cebs:

— 3K3aMeH — (hopMa OLICHKH 3HAHUH, MTOTYYCHHBIX 00YyJaIOIIUMCS B TIPOIIECCE U3YUCHHUS
BCEH TUCITUIUIMHBI WIN €€ YaCTH, HAaBBIKOB CAMOCTOSITSIILHON PabOTHI, CHOCOOHOCTH MPUMCHSITH
UX JUIsl pelIeHHs MPaKTUYeCKUX 3a/ad. DK3aMeH, KaK MPaBWiIO, MPOBOJIUTCS B MEPUOA



9K3aMEHALIMOHHOW CECCHM M 3aBEPIUAETCS aTTECTALIMOHHOW OLEHKOM «OTIIMYHO», «XOPOIIO»,
«YJOBJIETBOPUTEIBHO», «HEYOBIETBOPUTEIBHOY.

— 3a4eT — 9T0 (popMa OIEHKH 3HAHWH, MOIYYCHHBIX O0YYArOIIUMCS B XOA€ M3Y4YCHUS
y4eOHOI AUCIUIUIMHBI B LIEJIOM WM IPOMEKYTOUHAas (110 OKOHYaHUHU CEMECTpPa) OLIEHKA 3HAHUI
00yYaromuMcst 10 OTAEIBHBIM pa3jiesiaM JUCHUIUIMHBI ¢ aTTECTAlMOHHOW OIICHKON «3auTEHO
WIH «HE 3a4TEHO».

— nuddepeHIMpOoBaHHbIM 3aueT — 3TO (opMa OLEHKM 3HAHUH, MOJYYEHHBIX
o0y4armuMcs IpU U3YYeHUH JUCIUIUIMHBL, IPU BBHIIOJHEHUH KYPCOBBIX IPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-UCCIIEAOBATENBCKUX PAOOT U MPOXOXKIACHUH NPAKTUK C ATTECTAIMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOILLO0», yJA0BIETBOPUTEIHLHOY, «HEYAOBIECTBOPUTEIHLHON.

Obs3amenvho 0115 3an0IHeHUs npenodasamenem. YKa3vl8aromcs mpeoo8aHus u Memoouvl
NPOo8eoeHUs NPOMEICYMOUHOU Ammecmayuu.



JIuct BHECEHUS U3MEHEHUH B pab0ovyto IporpaMMy JUCIUITIIMHbI

JlaTta BHECEHHS
W3MEHCHHH U
JIOTIOJTHCHUM.

IToamuce
BHECIIIETO
W3MEHEHHMS

Coneprxanre M3MEHCHUN U TOTIOJTHEHUH

Jara u Ne
MPOTOKOJIA
3aceqaHus
Kadeapbl

Iloamuce
3aB.

Kadeapoit




