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O.M. ®usnonos
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HO O

(MHUIUATBI, (HaMYITH)



AHHoOTaug

Hucuunnuna «HaHOCTpyKTypsl M HaHOMaTepHuaibl» BXOAMT B 00pa30BaTEIbHYIO
IpOTrpaMMy BBICIIETO 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOATOTOBKH/
cnemmainbHocTd  11.03.03  «KoHcTpyupoBaHHE€ M TEXHOJOTUSI AJIEKTPOHHBIX CPEACTB  »
HanpasiieHHOCTH «[IpoekTupoBaHMEe M TEXHOJIOTHS 3JIEKTPOHHO-BBIYMCIUTENBHBIX CPEICTBY.
Hucturnnuna peanusyercs kadenpoit «Ne23».

JucuuiuinHa HaneneHa Ha (POPMUPOBAHKE Y BBITYCKHUKA CIEIYIOLUIMX KOMIIETCHIIUMA:

[IK-10 «l'oTOB BBHIMNOJHATH NPOEKTUPOBAHHUE YCTPONCTB MHUKPOIJIEKTPOHUKU H
pa3padaTbIBaTh TEXHOJIOTHIO UX U3TOTOBJICHUS

CopepxaHue AUCUUIIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C IPOEKTHPOBAHUEM
U TPOU3BOJACTBOM MHKpoO3IeKTpoMexaHndeckux cucreM (MOMC) M UX KOMIIOHEHTOB —
MHUKPO3JIEKTPOMEXaHUUECKUX TaTYMKOB U UCIIOJIHUTENIBHBIX YCTPOMCTB.

[IpernonaBanne JIUCHMIUIMHBI TMpPEAyCMAaTpPUBAET CleAyrole (GOopMbl OpraHu3aluu
y4eOHOT0 mpoIiecca: JEKIHH, JJa0opaTopHbIe pabOThI, MPAKTUYECKHUE 3aHATHSI, CAMOCTOSATEIbHAS
pabota o0yuaroIerocsi, KypcoBoe NpoeKTHpOBaHHUE.

[IporpamMMoii AUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJISA: TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAS aTTecTals B (hopMe IK3aMEHa.

OO6mast TpyJI0OEMKOCTh OCBOCHHS JUCIUIUIMHBI COCTaBIsA€T 4 3a4eTHBIX enuHuIbl, 144
qaca.

S3bIK 00yUeHus 10 JUCIUILINHE «PYCCKUM »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUYCHUS MO AUCIUILIINHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI
[lenpto mpenonaBaHus JUCHUIUIMHBI «HaHOCTPYKTYpbl ¥ HaHOMATEpUAIBD)  SIBIISCTCS
(dbopMUpOBaHHE YIIIyOJICHHOW TOJTOTOBKH CTYJCHTOB HampaBlieHuss «KoHcTpyupoBaHue u
TEXHOJIOTHS AIEKTPOHHBIX CPencTB». OCHOBHBIMU 3a/ladaMH U3YYCHUS JTUCUUIUINHBI SBIISCTCS
MOJyYEeHUE CTYJICHTAMH TEOPETHYCCKUX 3HAHUH M TNPAKTHYCCKUX HABBIKOB 110 0a30BBIM
TEXHOJIOTHSM M TUTIOBBIM KOHCTPYKIUSAM MHKpocucTteMHol Texuuku (MCT), HanHomaTepuanam u
HAaHOTEXHOJIOTHSIM.

1.2. JlucuumnnwHa BXOAWT B  COCTaB  4YacTH, (OPMUPYEMOH  yYaCTHHKAMHU
00pa30oBaTeNIbHBIX OTHOIICHH, 00pa30BaTEeIIbHOM MpOrpaMMbl BRICIIIEr0 00Opa3oBaHus (Janee —
OII BO).

1.3. TlepeyeHb IIAHUPYEMBIX PE3yJIbTATOB O0YUYEHUS O JTUCIUIUIHHE, COOTHECCHHBIX C
IUTAaHUpYEeMbIMU pe3ynbTatamMu ocBoeHus OIT BO.

B pesynbrare m3ydeHus AMCHMILIAHBI OOYYAIOIMUKCSA JODKEH 00J1aJaTh CIIEIyOIIMMH
KOMTIETCHIIMSIMH WJIM UX 4acTsMU. KOMIIETEeHIINY ¥ MHAUKATOPHI MX JOCTHKCHUS TIPUBEIICHBI B
Tadmuie 1.

Tabnuna 1 — [lepedyeHb KOMIETSHIIMA ¥ UHANKATOPOB UX JIOCTIKCHUS

Kon u
Kareropus (rpynmna) Kon n HaumeHoBaHMEe MHAMKATOPA
HaMEHOBaHHE
KOMIIETEHIINU JOCTH)KEHUS] KOMIIETEeHLIUU
KOMIIETEHIIMH
[1K-10.3.1 3HaeT OCHOBHBIE TPEOOBAHUS K
BCIIOMOTaTeNIbHBIM ycTpoiicTBaM (010KkaM
MUTAHUS, UHIUKATOPaM, KOHTPOJIbHBIM
yCTPOHCTBaM), MEXaHUUYECKUE U
KJIMMaTH4eCKHE TpeOOBaHUS
[IK-10 I'oToB p . .
HKCIUTyaTallMOHHbIE TPEOOBAHUM, TpeOOBaHUI
BBITIOJTHATh .
K CepHITHO CTIOCOOHOCTH, HAaJIS)KHOCTH H
MIPOEKTHUPOBAHNE
. APYTUM TMOKa3aTelsaM
[Ipodeccruonanbhbie | yCTpOHCTB
[1K-10.Y.1 ymeeT ¢popMynupoBaTh LEIH U
KOMIIETEHINH MHUKPOAJIEKTPOHUKHU
3aJ]auu MPOEKTUPOBAHUS SJIEKTPOHHOTO U
1 pa3pabaThIBaTh .
MHUKPO3JIEKTPOHHOT'0 YCTPONCTBA WIIN
TEXHOJIOTHIO X
CHCTEMBI, pa3pabaThIBaTh TEXHUUYECKOE
W3TOTOBIICHHUS
3aJlaHuE Ha IPOEKTUPOBAHUE
ITK-10.B.1 B1ageet HaBpIKaMu BbIOOpa
ONITUMAJIBHBIX MTPOEKTHBIX PEIICHH Ha BCEX
JTanax OT TEXHUYECKOT'o 3a/1aHus J10
MIPOM3BOJICTBA MUKPOIJIEKTPOHHBIX M3/IETHN

2. Mecro mucturuiiHbl B cTpyktype OI1
JucnumnnuHa MokeT 6a3upoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS
IIPU U3Y4YECHUH CIICIYIOIUX TUCIUILIAH:
«Matepuainbl 1 KOMIOHEHTBI JJIIEKTPOHHBIX CPEICTBY,
«DU3NKO-XUMUYECKHE OCHOBBI TEXHOJIOTUH JIEKTPOHHBIX CPEACTBY,
«Du3nyecKre OCHOBbI MUKPOXJIEKTPOHUKH,
«Texnonorus npoussoacTea IC».

3HaHUs, TOJNYyYECHHBIC TPH HM3YyUYEHWHM MaTepuana JaHHOW JUCIHUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYEHUE, TaK U MOTYT UCIIOJIb30BATHCS MPU M3YUYEHUU APYTUX JUCUUILIINH:
«TexHOJIOruM MUKPOCUCTEMHON TEXHUKH.



3. O0BeM U TPYyAO0EMKOCTh TUCIUILTAHBI
Jlanneie 06 obmemM oO0beMe AMCUUIUIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHJIOB Y4eOHOMU
paboTHI IO TUCHUIUINHE (M pacipeaeseHne 3TOH TPYA0EMKOCTH TI0 CEMECTpaM) MPECTABICHBI B
Tabaure 2.

Ta6ymmma 2 — O0beM U TPYJI0EMKOCTh JTUCITUTIIUHBI

TpynoemMKoCTh 110
Bun yue6Ho# paboThl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemkocmsp OuUCUUNIUHBL, 4/ 144 4/ 144
3E/ (gac)
U3 Hux uacoe npakmuueckoii n0020mMoeKu 17 17
Ayoumopnbie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
neximu (JI), (dac) 34 34
npaktudeckue/cemunapckue 3ansatus (I13),
(dac)
naboparopubie padbotsl (JIP), (dac) 17 17
KypcoBoi npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) %4 o4
Camocmosamenvnan paboma, Bcero (4ac) 39 39
Buo npomesxcymounoii ammecmayuu: 3a4er,
mudd. 3ader, sk3amen (3auer, [udd. 3ay, OK3. OK3.
DK3.%%*)

Kk
IIpumevanue: kaHaUAATCKHIA SK3aMeH

4. CopepxaHue JUCHUTUTUHBI
4.1. PacnpeneneHue TPyIOSMKOCTH JUCIMILIMHBI ITO pa3jieiiaM U BUJaM 3aHSATHIA.
Paznensl, TeMBI AUCIUIITHHBI U MX TPYAOEMKOCTh TIPUBE/ICHBI B TAOIHIIE 3.

Tabauna 3 — Pa3zensl, TeMbl AUCHUIIIINHBI, X TPYAOEMKOCTh

Pasnenbl, TeMbl TUCIUILIMHBI Tlexumm 113 JIP KII CPC
’ (gac) (C3) (gac) (dac) (gac)
Cemectp 6
Paznen 1. Knaccudukariyst ¥ IpUHIUIBI TIOCTPOCHUS 4 5 3
CPEJCTB MUKPOCHCTEMHON TEXHUKHU
Paznen 2. Matepuansl, IpuMeHIEMBbIE IS 3 2 3
npousBoacTea MOMC
Pasnen 3. Ocobennoctu nmpoexTupoBanus MOMC 3 2 3
Paszen 4. Texuonorunyeckuit cuares MOMC 3 1 3
Paznen 5. TunoBbie U NEPCIIEKTHBHBIE
KoHCTpyKIu MOMC 3 1 3
Pazpen 6. TunoBbie TEXHOIOTUYECKUE ONEPALIUU B 3 2 3
npousBoacTee MOMC
Paznen 7. KoncTpyupoBaHue 1 pacueTr 3JEMEHTOB
MDBMC, 0CHOBaHHBIX Ha Pa3JIMYHBIX TEXHOJOTHIX 3 1 3
) P

Paznen 8. [lepcriekTUBHBIE TEXHOJIOTUH MTPOU3BO/ICTBA 2 1 3
MBMC




HAaHOMATCPHAJIbL

Pa3nen 9. Hanorexnosnorust. HanHocTpyKkTypsl 1

Paznen 10. Camoc6Oopka 1 KaTanu3 HAHOCTPYKTYP

CBOMCTBa HaHOMATCpHaAJIOB

Pazpen 12. Hano31eKTpOMEeXaHUIECKAE CUCTEMBI

2 1 3
2 1 3
Pazgen 11. Mexanudeckue U dICKTPHICCKHE 5 1 3
2 1 3
2 1 3

Paznen 13. Mertoas! ucciae10BaHUsSI HAHOCTPYKTYP

Hroro B cemectpe:

Hroro 34 0 17 0 39

4.2. CopnepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copepxanuie pa3aesioB U TeM JIEKIIMOHHBIX 3aHATUN MPUBEICHO B Ta0mnuiie 4.

Ta6JII/ILIa 4 — Coz[epxcaHI/Ie Pa3acjioB U TCM JICKHMOHHOI'O ITMKJIA

Howmep paznena

HasBanue u copeprkanue pa3aeinoB U TeM JIEKIIMOHHBIX
3aHSATHNI

Pa3pmea 1.

Kaaccndukanus v NpUHIUIBI IOCTPOCHHS CPEICTB
MHKPOCHCTEMHO# TeXHUKHU. VcTopus pa3Butus
MHKPOCHUCTEMHON TEXHUKUA. MUKPOIEKTPOMEXaHUYECKUE
CUCTEMBI — COBPEMEHHBIH 3Tall TEXHUYECKON IBOJIFOLIUU
TBEPAOTENbHON MUKpO3IekTpoHuKU. Kinaccuduxanus MOMC.
[1nanapHbie 1 00bEMHBIE MUKPOKOHCTPYKIIMU U OCHOBHBIE
IIPUHIIMIIBI MX IOCTPOEHHUS U U3roToBiIeHU. [lepcriekTrBHbIE
HAIPABJICHUS PA3BUTHUS CPEICTB MUKPOCUCTEMOTEXHUKHU

Pasznea 2.

Marepuainbl, NpuMeHsieMble VI IPOU3BOACTBA YCTPOMCTB
MODMC. XapakTepucTuKa OCHOBHBIX MaTEpHUaJIOB,
MPUMEHSIEMBIX JUIsl U3roToBIeHUs uzaenuii MOMC.
Konctpyknnonnsie matepuainsl uzaenuit MOMC: kpeMHu,
MeTaJlJIbl, KepaMHKa, CTEeKJIa, TOJIUMEpHI.

Paszngea 3.

OcobennocTn npoekTupoBanus ycrpoiicrs MOMC.
OcHoBHBbI€ 251eMeHThl KOHCTpYKIuii MOMC. IIpoektupoBanue
KOHcoIel, MmeMOpaH, MOCTOB — 31eMeHToB MOMC.
B3aumocBs3b Mexk 1y MIIaHAPHBIMU MPUHITUTIAMEU
npoektupoBanuss MOMC u mianapHoO# TEXHOJIOTHEH UX
W3TOTOBJICHHUS.

Pazgen 4.

Texnosornuyeckuii cunres ycrpoiicrs MIOMC. Ucxonnsie
ycaoBus cuaTe3a. O0BbeMHBIE TEXHOIOTHH. [[oBEepXHOCTHBIE
texuosornu. LIGA — TeXHOJIOTHS.

Pasznea 5.

TunoBble U NEePCHEeKTUBHbIE KOHCTPYKIUH YCTPOUCTB
MODMC. [latuuku naBieHus. JlaTuuky TMHEUHBIX YCKOPEHUH.
JlaTunky aOCOIOTHBIX YIVIOBBIX CKOpocTell. [laTunku
XHUMHAYECKOTO cocTaBa. MukpoxpomaTorpadsl. buoceHcops! u
JKCIIPECC-aHAIU3ATOPBI.

Pa3znea 6.

Tunosbie TeXHOJIOrHYECKHE ONEPALIMU B IPOU3BOJACTBE
yerporictB MOMC. Onepanuy 04MCTKH IOBEPXHOCTH




noyu1okeK. OcakIeHne MaCCUBUPYIOMINX TUIIEKTPUIECKIX
wieHok (Si02, Si3 N4). OcaxeHue MeTaJUTHYECKUX U
(beppOMarHuTHHIX TUICHOK. JIuTOTpadguueckue oneparmm.
«KuakoctHoe» u «cyxoe» TpaBieHue. Coopka MOMC.

Paszngea 7.

Koncrpyuposanue u pacuer 3j1eMeHTOB ycrpoiictB MOMC,
OCHOBAHHBIX HA Pa3INYHBIX TexHoJaorusax. Koncrpykuuu,
OCHOBaHHbBIE HAa KpEMHHEBOW TeXHOJIOIMU. KOHCTpyHpoBaHue u
METO/Ibl pacueTa KPEMHHUEBBIX MOJBUKHBIX
MHUKpPOMEXaHUYECKUX CUCTEM U MUKPOTHPOCKOIIOB Ha
MOBEPXHOCTHBIX aKycTHuueckux BojHax ([TAB).
KoHncTpyupoBanue u MeTos pacuera peMHHUEBbIX
aKceJIepoMeTpOB. AHAIU3 U MOJAXO0J K KOHCTPYUPOBAHUIO U
pacuery MOMC Ha OCHOBE TE€H30PE3UCTUBHBIX
IIOJIyIIPOBOJIHUKOBBIX CTPYKTYp. KOHCTpyupoBaHue u pacuer
MOMC, 0CHOBAaHHBIX Ha MbE303JEKTPUUECKUX IPUHLIUIIAX.
KonctpynpoBanue u pacder nbe303JIeKTPHUECKUX MeMOpaH,
npeaHa3sHauYeHHBIX IS paOOThl HA 0O BEMHBIX aKyCTUYECKHX
BoiHax (OAB). KonctpynpoBanue u pacuer pe30HaTOpOB U
nuHUN 3anepxkku Ha [TAB.

Pa3pgean 8.

IlepcniekTHUBHBIE TEXHOJIOTUHN MPOU3BOACTBA YCTPOIiCTB
MDMC. Texnonorus SI MOX. Texnomorus Hex SIL.
Texnonorus SCREAM. Texnonorus EFAB. Texunonorus
ELTRAN

Pa3znen 9.

HanorexnoJsiorusi. HaHOCTPYKTYpPBI M HAHOMATEPHAJIbI.
HanoTtexHonorust kak OCHOBHOE HalpaBJIEHUE Pa3BUTHS
BBICOKHMX TeXHOJIOTHi. OCHOBHBIE HaMpaBJIeHUS HAYUHBIX
HCCIIEIOBAaHUM U TPAKTUYECKHE TPUMEHEHHUSI HAHOTEXHOJIOTUH.
HaHnoxnacteps! METaJIJIOB U NOJIYIPOBOIHUKOB. 1'a30BbIE
MOJIEKYJISIPHBIE KJIacTEPBl. Y TJIEPOIHbIE HAHOCTPYKTYPHI U
HaHOTPyOkH. OOBEMHbBIE HAHOCTPYKTYpPUPOBAHHbIE
MaTtepuaisl. PazynopsaoueHHble CTPYKTYpbl U HAHOKPHUCTAJUIBL.
Kpucrannsl n3 MetasindecKux HaHOYACTHLI.

Pasgen 10.

CamocOopka u KaTajau3 HAHOCTPYKTYP. [Iponecchr
camocOopku. [TorynpoBoIHUKOBBIE OCPOBKOBBIE CTPYKTYpPHI U
MoHocnou. Katanuz Hanoctpykryp. Ilopucteie MaTepuansl,
KOJIJIOU/IBI.

Pazmen 11.

MexaHn4ecKHe H DJIeKTPHYECKHE CBOMCTBA
HAHOMATEPHAJIOB

Paznmen 12.

HanoanexTpomexannyeckue cucrembl. HaHoMammHe! 1
HaHOMPUOOPBL. MeTo bl CHHTE3a HAHOYCTPOMCTB.

Pazmen 13.

MeToasb! ucciae10BaHUsI HAHOCTPYKTYP. MccnenoBanus ¢
IIPUMEHEHHEM aTOMHOI'0 CUJIOBOTO MUKPOCKOIA.
B03MOXHOCTH CKaHUPYIOLIETO TYHHEIBHOIO MUKPOCKOIIA U
HaIPaBJICHUS UCCIIEJOBaHHM.




4.3. Tlpaktudeckue (CEMUHAPCKUE) 3aHITUS
Tembl IpakTHUECKUX 3aHATUI U UX TPYIOEMKOCTb IIPUBEACHBI B TA0IHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHsITHs U UX TPYJIO0EMKOCTh

U3 Hux Ne
TeMmbl Dopmsbl .
No TpyoeMKOCTb, | IPAaKTUYECKOM | pa3aena
MIPAKTUYECKHUX MPAKTHYECKHUX
/o . o (dac) MOATOTOBKH, | JMCIIHI
3aHATUN 3aHATHU
(qac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEIyCMOTPEHO
Bcero
4.4, JlabopaTOpHBbIC 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYJAOEMKOCTh MPUBEACHBI B TaOIHIIE 6.
Ta6ymia 6 — JlabopaTopHbIe 3aHITHS M KX TPYJIOEMKOCTh
N3 Hux No
No TpynoeMKOCTb, | IPAaKTUYECKOM | pa3zena
HanmenoBanue 1a00paTopHBIX paboT pyA - | TP pasit
n/a (qac) MMOATOTOBKH, | JTHUCITHII
(uac) JIMHBI
Cemectp 6
Bcero 17

4.5. KypcoBoe nmpoeKkTupoBaHue/ BBHITIOJIHEHHE KypPCOBOH PabOTHI

VY4eOHBIM MIaHOM HE MPETYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs
Bunasl camocTosTensHON pabOTHI U €€ TPYA0eMKOCTh NPUBEIEHBI B Ta0uIe 7.

Tabauna 7 — Bunbl camocToaTeabHONU paboThl M €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositenbHOM paboThI
yac yac
1 2 3

N3yueHue TeopeTrnueckoro MaTepuaia
qucturnael (TO)

Kypcosoe npoekruposanue (KII, KP)

PacuetHo-Tpaduueckue 3ananus (PI'3)

Brinonnenue pedepara (P)

[ToaroroBka K TEKyIieMy KOHTPOJIO
ycnieBaeMoctu (TKY)

Jlomamuee 3amganue (/13)

Kontponsnsie padboTtsl 3a04ankoB (KP3)

[ToaroroBka K MpoMeKyTOYHOMU
arrecrauuu (ITA)




Bcero:‘ 39 ‘

39

7-11.

5. Ilepeuenpb yueOHO-METOIUYECKOTO 00CCTICUCHHMSI
JUISL CAMOCTOSTENIEHONW PabOThl 00yUaIOMIMXCS [0 TUCIUIUTMHE (MOJYIIIO)
Y4eOHO-MeTOINYEeCKUE MaTePUAITBI JIJISl CAMOCTOSTEIBHON pabOThI 00YYArOIIUXCsl YKa3aHBI B I1.11.

6. IlepedeHb MEYATHBIX U AIEKTPOHHBIX YUEOHBIX W3TaHUN
[lepeyenpb nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUN NpUBEEH B Tabuule 8.
Tabnuua 8— [lepeueHp MeYaTHBIX U AJICKTPOHHBIX YUEOHBIX U3TaHUI

KomaecTso SK3EMILLIPOB B

JI25

KoHcTpyupoBaHue U Mpou3BOJICTBO
THUIIOBBIX MPUOOPOB U YCTPOMCTB: Yueo.
noco6ue st By3oB / CITOI'YAIL CII6.
2005. — 300 sks3.

[lTnp/ bubnuorpaduyeckas ccpuika Oudmmorexe
URL anpec (KpoMe AIIEKTPOHHBIX
9K3EMILISIPOB)
629.7(JIMAII) | KonctpyupoBaHHe U TEXHOIOTUS 20
122 W3MEPUTEIbHO- BEIYUCIUTENBHBIX
KOMILJIEKCOB JIETATEJIbHBIX aIlIapaToB
[Tekcr] : yaebnoe mocobue / B. I1.
ITamkos, 5. A. Ilonosckas, O. M.
®umnonos. - CII0. : U3a-so JIMAII, 1991. -
100 c.
621.396.6(075) | KorcTpyupoBaHue U TEXHOIOTHs 44
B67 M3TOTOBJICHUS PAIUOIIEKTPOHHON
anmapatypsl [Tekcr] : yueOHuk / H.
®. Bomepnep. - Kues : Buma k., 1970. -
363 c.
621.396 KonctpynpoBanue panno31eKTpOHHOM 32
128 anmnapatypsl :OCHOBHBIE TPOOIEMBI U
coBpemeHHoe cocrosinue [Tekcr] / B.
b.ITectpskos. - M. : Cos. panuo, 1969. -
208 c.
621.38 90 Bynerae A.JI. DnekTpoHHble TpUOOPLL. — | 4
M.: Jlaiit, 2000. — 416 c.
681.2 (I'VAII) | Jlapun B.I1., Hlenect /JI.K. 300

[Iepeuyenn
TEJIEKOMMYHHUKAI[MOHHON ~CeTH

7. IlepeyeHb AIIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
nH(GOPMaLIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTh «HTepHEeT»

JIIEKTPOHHBIX 00pa3oBaTeNbHBIX
«HTepHe,

npuBezeH B Tabnme 9.
Tabmuua 9 — IlepedeHb 3JIEKTPOHHBIX 00pa30BATEIbHBIX PECYpPCOB MH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetu «HTepHeT

pecypcoB MH(pOpPMaALIUOHHO-

H606XOI[I/IMBIX 1 OCBOCHHA JUCHMIIIIMHBI

\ URL anpec \

HaunmenoBaunue




Hoctyn B OBC «Jlanp» ocymectBusiercs mo norosopy N2 27, N228 or
http://lib.aanet.ru/ 27.01.2021

Hoctyn B 9BC «ZNANIUM» ocymectBnsiercs mo norosopy N2 071 ot
24.02.2021

Jloctyn B DBC «FOPAWT» ocymectBisercs o gorosopy N2 070 ot
24.02.2021

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeueHp TPOrpaMMHOTO OOECHEUCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa3oBaTENILHOTO MpoIiecca M0 UCLUIIINHE.
[lepeuens ncmosIb3yeMoro NporpaMMHOT0 o0ectiedueHus npeacTasieH B Tabnuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 0OecTIeueHUs
Ne /it HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn UH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM,UCII0JIb3YEMBIX pu
OCYIIECTBIEHIH 00pa30BaTEILHOTO MPOIiecca Mo AUCIUITITHHE

[lepeyens ucmonb3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABIICH B Ta0OIHIIe
11.

Tabmuua 11— Ilepedens nHPOPMAITMOHHO-CIPABOYHBIX CUCTEM
Ne n/mt HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHUYECKas 6a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3pl, HEOOXOOUMOW Ui  OCYIIECTBICHUS
00pa3oBaTEeNFHOTO MpoIiecca 1Mo AUCHUIUIMHE, IPEACTaBlIeH B Tabmuiel 2.

Tabmuna 12 — CoctaB MarepralibHO-TEXHIUUECKOH 0a3bl

Ne HanmeHnoBaHue cocTaBHOM 4acTu Homep aynuropun
/11 MaTepUaIbHO-TEXHUIECKON 0a3bl (Ipu HEOOXOTUMOCTH )
1 | JlekuroHHast ay TUTOPUS 13-07 (bM)

10. OueHouHBIE CpeACTBA TSI POBEICHUS TPOMEKYTOUHOHN aTTeCTaIluu
10.1. CocTaB OIIGHOYHBIX CPEIACTBIUISI TPOBEACHUS TMPOMEKYTOYHOH aTTECTAIHH
00y4JaroIuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEACTB ISl TIPOBEJICHHSI TPOMEKYTOYHOM aTTeCTAIHH

By npomeKyTO4HOM aTTecTalluu [IepeyeHb OLICHOYHBIX CPEACTB
OKk3ameH Crnrcok BONpOCOB K dK3aMEHY;
OK3aMeHAIIMOHHBIC OUJICTEL;
3amaun;
TecTsl.

10.2. B kadecTBe KpUTEPUEB OIECHKA YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00y4alolMMHCs MPUMEHseTCsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopasi puBeaeHa B Ta0nuie 14. B Tedenue cemecTpa MOXKET UCIOIB30BaTHCS
100-0annpHas mKaga MOLYIbHO-PEHTHHIOBOM CCTEMbl Y HUBEPCUTETA, ITPABUIIA UCTIOIb30BAHUS
KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOLLUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL
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Tabnuua 14 —Kpurepuu oLeHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIIETEHIIUH

Or1eHKa KOMITETEHITUN

5-0awbHad mKana

XapaxrepucTrka chopMHUPOBAHHBIX KOMITCTEHITHI

— oOyuaronuiics Tiy0OKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIH
MaTepua;

— YBEPEHHO, JIOTUYHO, [TOCJIE0BATEIBHO U TPAMOTHO €TI0 U3JIaracr;
— ONMPAsICh HA 3HAHUS OCHOBHOW W JOIOJIHUTEIBHOW JUTEPATYPHI,

«OTJIMYHON
GATTCHOY TECHO TMPUBS3BIBAET YCBOCHHBIC  HAYYHBIC  TIOJIOKEHUS  C
MPAKTUYECKOU ACSITeNbHOCTBIO HAMIPABJICHHUS,
— yMeso 000CHOBBIBAET M apTyMEHTUPYET BBIJBUTAEMBIC M HJICH,
— JIeJIacT BBIBOABI M 0000IICHNUS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIICHUAIU3MPOBAHHBIX IIOHSTHIA.
— o0yuaroluiicss TBEpJ0 yCBOMWI MPOTPaMMHBINA MaTepuai, FpaMOTHO
U 10 CYIIECTBY H3JIaraeT €ro, OMUpPasCh Ha 3HAHHUS OCHOBHOM
JUTEPaTyPHI;
CXODOLLOY — HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEHH;
P — YBSI3bIBA€T YCBOCHHBIC 3HAHUS C MPAKTUYECKOH NEATETHHOCTHIO
«3aYTCHOY ;
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbIC TTOJIOKCHUS,
— JIeJIaeT BBIBOJIBI U 0000IICHHUS;
— BIIaJICET CUCTEMOM CIICIIUAIN3UPOBAHHBIX HOHSITHH.
— 00y4JarouuMicst yCBOMII TOJIbKO OCHOBHOM MPOTPaMMHBIN MaTepHall,
M0 CYIIECTBY HM3J1araeT e€ro, Onupasch Ha 3HAHUS TOJHLKO OCHOBHOM
JUTEPaTYPHI;
— JIOMYCKaeT HECYIIECTBEHHBIE OITUOKU 1 HETOUHOCTH;
«yJOBJICTBOPUTEITHHOY .
— UCTIBITHIBACT 3aTPYAHCHHUS B MPAKTHYECKOM NMPUMCHECHHH 3HAHUH
«3aYTCHOY
HaIPaBJICHUS;
— cl1abo apryMEHTHPYET HAyYHBIC MTOJIOKCHHUS,
— 3aTpyAHseTcs B (OpMYITUPOBAHUU BBIBOJOB U 0000IIIEHU;
— YAaCTUYHO BJIAJICET CHCTEMOM CITEIMAIM3HPOBAHHBIX MIOHITHH.
— o0ydJaromuiicss He YCBOWI 3HAYMTEIHHOW YacTH MPOTPAMMHOIO
MaTepuania;
— IOMyCKAaeT CYIIECTBEHHbIE OMMOKKM ¥  HETOYHOCTH TpHU
«HEYIOBJIETBOPUTENHHOY .
PaccCMOTpPEHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUH;
«HE 3a4TCHO»

— UCTIBITBIBAET TPYAHOCTH B MPAKTHYCCKOM MPUMEHCHHUH 3HAHHIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJIOXKCHHUS;
— He (opMyYIIHPYET BEIBOJOB U 0000IICHHIA.

10.3. TumoBkie KOHTPOJILHBIC 33JJAHUS WIIM UHBIC MaTEPHAJIBL.
Bormpocs (3amaun) 11 sK3aMeHa rpeacTaBieHsl B Tabmure 15.

Ta6muia 15 — Bompocs! (3amaun) 115 9K3aMeHa

Kon
Ne i/t [Tepedyens BompocoB (3a1a4) s IK3aMeHa HHKATOPA
1 Knaccudukanmst Mmeto10B nzrotopyiennss MOMC [1K-10.3.1
2 Tunbel MEXaHMYECKUX JTATYMKOB I1K-10.3.1
3 TepMOBaKyyMHOE HalblJICHUE IT1K-10.B.1
4 MoHTaX KpeMHHUEBBIX KOMIIOHEHTOB MeTo/ioM cruiaBienus) | [1K-10.B.1
S) [Tpornecchl poTonurorpaduu B TEXHOIOTUHU SIEKTPOHHOM I1K-10.3.1
anmnaparypsl 1 MCT
6 Matepuaisl Ajisi MUKPOOOpaOOTKH I1K-10.3.1
7 ®opMUpOBaHNE TOHKUX TUIEHOK M3 OKCHJA KPEMHUS I1K-10.B.1
METOJOM TEPMOOKHUCIICHHS
8 OcaxJieHre TMOKCHUJIAa U HUTPUAA KPEMHUS [1K-10.B.1




9 TepMOKOMIIPECCHOHHAS] MUKPOCBapKa I1K-10.B.1

10 TemoBbie JaTUMKH (TEPMOMEXAHUYECKUE, I[1IK-10.V.1
TEPMOPE3UCTUBHBIC, TEPMOTIAPHI)

11 Marepuaiisl, UCIIOJIB3yEMbIE B MUKPOCUCTEMAX I1K-10.3.1

12 [ToBepxHOCTHAsE MUKPOOOpaboTKa ITK-10.V¥.1

13 BrlpanuBanue KpucTamuioB 1o Meroay Yoxpanbckoro IT1K-10.3.1

14 Mexanundeckue npeodpaszoBarenu (IIbe30PE3UCTUBHBIC, IK-10.V.1
IbE303JICKTPUUECKHE, EMKOCTHBIC U PE30HAHCHBIC)

15 OCHOBHBIE 3Talbl TEXHOJIOTHYECKOT0 ITpoIiecca [1IK-10.B.1
W3TOTOBJICHHSI MOJYITPOBOIHUKOBBIX MOJIOKEK

16 MexaHudeckue MpUBOIbI (AIEKTPOCTATUYECKHUE U I1K-10.3.1
MbE303JICKTPUUYECKHE)

17 [TonynpoBoanuku B TexHosoruu MCT I1K-10.V.1

18 [Ipeo6pa3zoBarenu (qaTuMKu) U3aydeHuil (0T poToaH010B I1K-10.3.1
JI0 TUPOMETPOB)

19 MeTtoabl OCaKIEHNA TOHKUX IUIeHOK 13 S1i02 I1K-10.B.1

20 Knaccudukarus meroioB uzrorosienusi MOMC yerpoiicts | TTK-10.3.1

21 YnakoBka MOMC ycTpoHCTB B METALIMYECKHE KOPITyCa I1K-10.B.1

22 CpencTBa u3MepeHus mapaMeTpoB OKPY>KAIOIIEH CpeIbl, I1K-10.3.1
OCHOBHBI€ THIIbI IATYMKOB

23 [IpumeHeHue eMKOCTHBIX puBo0B B MCT I1K-10.3.1

24 OcaxaeHne NoJUKPUCTATUIMYECKOTr0 KPEMHUS I1K-10.B.1

25 MeTo1 aHOIHOTO COEIUHEHMUS I1K-10.B.1

26 [Tna3mennoe xumuueckoe tpasienue (I1XT) I1K-10.B.1

27 Cxema yCTaHOBKH JJIsl OCOKICHUS TOHKUX TUIEHOK 13 SI02 [1K-10.3.1
u Si3N4(xuMudeckoe ocakIeHHEe U3 Ta30BOH (hazbl MpH
HU3KOM JIaBJICHUH)

28 Tunsl MUKPOCTPYKTYP, BXoaauwmx B coctaB MOMC IT1K-10.3.1

29 Caapka maBnearnem CKMH [1K-10.B.1

30 TexHoNOTHsI 00BEMHON MHUKPOOOPAOOTKH I1K-10.B.1

Bompocsr (3amaun) mis 3adeta / qudd. 3aueTa npejacraBieHsl B Tabmuie 16.

Tabnuua 16 — Borpocs! (3aaun) ams 3adeta / qudd. 3auera

Ne i/t

[Tepeuens BompocoB (3amau) st 3aueta / qudd. 3aueta

Kon
WHJIUKaTOpa

Y4eOHBIM MJIaHOM HE IPEyCMOTPEHO

[lepeuenr TeM Al KypcOBOTO MPOEKTUPOBAHUS/BBHIIONHEHUS KYpCOBOH pabOThI
MpeICTaBiIeHbI B Tabmuie 17.
Tabnuna 17 — IlepeyeHp TeM Uit KYPCOBOTO IPOEKTUPOBAHHUS/BBIIIOJIHEHHUSI KYPCOBOM pabOTHI

[TpumepHBIi IepeyeHb TEM IS KYPCOBOTO IPOSKTHPOBAHUS/BBITIOIHEHHS

Ne n/nt N
KypCOBOH pabOTHI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel s mpoBeneHUS MPOMEXKYTOYHOH aTTeCTallMd B BHIE TECTHPOBAHUS

npecTaBiIeHb B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii mepeueHb BOIPOCOB ISl TECTOB

Ne /it IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB Koz
) HHAUKATOpa
1 Ocob6ennoctu kKoHCTpYyKImu MOMC. I1K-10.3.1




2 Marepuansl, npuMeHsieMble B KOHCTpYKinu MOMC. I1K-10.3.1

3 O6bemHas TexHonorus cuateza MOMC. IT1K-10.3.1

4 [ToBepxHOCTHas TexHonorus cureza MOMC. I1K-10.3.1

5 OCHOBHBIE TEXHOJIOTHYECKUE OTIEpPALH, IPUMEHSIEMBIE B IT1K-10.3.1
npon3BoacTBe MOMC.

6 OcCHOBHbBIE TEPMUYECKHUE ONIEPALNU, IPUMEHSIEMBIE B IPOU3BOJICTBE I1K-10.3.1
MOBMC.

7 Buppsl tutorpaduu, npuMensemsie B mpoussoactse MOMC. IT1K-10.3.1

8 OCHOBHBIE BUJIbI PE3UCTOPOB, NpuMeHsieMbie B ipon3BojictBe MOMC. | I1K-10.3.1

9 Bugst dporonuTtorpadun. IT1K-10.3.1

10 DnexTpoHHas Jutorpadusi. I1K-10.B.1

11 Wonnast mutorpadusi. I1K-10.B.1

12 PentrenoBckast nutorpadusi. I1K-10.B.1

13 HNmmepcronHas autorpadus. I1K-10.B.1

14 JlazepHas nmutorpadusi. I1K-10.B.1

15 OCHOBHBIE TEXHOJIOTHYECKHE orneparuu GopMooOpa3oBaHus, IIK-10.V.1
IpUMeHsieMble B 00beMHOM CTexHosiornu MOMC.

16 OcCHOBHbBIE TEXHOJIOTMYECKHE onepanuu (opMooOpa3oBaHus, I1K-10.V.1
MIpUMEHsIEMble B IOBEpXHOCTHOM TexHosnoruu MOMC.

17 Crnenuduueckue cOopouHble onepanuu, npumensemsle B texnonorun | [1K-10.B.1
MOMC.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO AUCLUHUIUIMHE OOYydaroluXxcs 3a04HOM (HOpMbI
o0OydeHus1, mpecTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX padOT
Ne m/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmoTrpeno

10.4. Meroauueckue  MaTepHalibl,  OMNpEAETSIONIMe  NPOUEAYpPbl  OICHUBAHUS
WHJUKATOPOB, XapaKTEPHU3YIOUIUX JTanbl (HOPMUPOBAHUS KOMIIETEHIIMH, COJEpKATCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYIOIIMX TOPSAIOK U MIPOUEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXKYTOYHON aTTeCTAIlUN O0YYarOIIIXCs
['VAIL

11. Meroauyeckue yka3aHus it 00y4YarOmIUXCs M0 OCBOCHUIO JUCITUTUIMHBI
(Huoice npusoosmes pekomenoayuu no cocCmasieHuro 0aHHo20 pazoena)

11.1. Meroauueckue ykazaHus Juisi OOy4YaloOIIMXCSl IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuana (eciu npedycmompeHo yYueOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuajnga — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
IyOOKOe U SICHOE U3JI0KEeHHe yueOHoro MaTepuaia. HaznaueHne coBpeMeHHOM JIEKIIUU B paMKax
JUCLUIUIMHBI HE B TOM, 4YTOOBI MOJYYUTh BCIO HH(POpPMALUI0O IO TEME, a B OCBOCHUHU
byHIaMEHTaNbHBIX MPOOJIEM JUCIHUIUIMHBL, METOJAOB HAYYHOTO T[O3HAHHUS, HOBEHIINX
JTOCTH>KEHUM HaydHOM MbICiH. B ydeOHOM mporiecce JIEKIUsI BBIMOJIHSAET METOA0JI0TUYECKYIO,
OpraHU3aIMOHHYI0 U MHGOpMAMOHHYI0 (GyHKIMHU. JIeKus pacKpbpIBaeT MOHATHIHBIN ammapat
KOHKpPETHON oO0jacTu 3HaHUA, €€ MpoOJeMBbl, JaeT LEIbHOE MpPEICTaBICHHE O AUCLUIUIMHE,
MOKa3bIBA€T B3aUMOCBS3b C JPYTUMU AUCIUIUIMHAMM.

[InaHupyemMble pe3yabTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JEKIIMOHHOTO MaTepuaa;

— IOJyYEHUE COBPEMEHHBIX, LIEIOCTHBIX, B3AUMOCBA3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
OIIPENIEIACTCS LEJIEBOM YCTAHOBKOM K KayK10M KOHKPETHOU TEME;

— TIOJIy4€HHE OIMbITa TBOPUYECKOH pabOThl COBMECTHO € IPEIoIaBaTeseM;




— pa3BuTHE NPO(ECCHOHAIBHO-IEIOBBIX  KAayecTB, JIIOOBM K  TpeaMeTy |
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIIIJICHUS.

— TOSBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JJIsi CAMOCTOSTEIILHON paOoThI,

— TIOJydYeHUE 3HAHWH O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU M TEXHHUKHU U O MPOTHO3E
WX Pa3BUTHS Ha OJMKAUIIUE TOJIBI;

— HAYYUTHCS METOJMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIU U
MIOJIO’KEHUS, TIPUXOTUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSTH UX B PA3IMYHBIX (OPMYITUPOBKAX);

—  TOJyYeHHUE TOYHOTO TOHMMAHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKIIMOHHBI MaTepuad MOXKET COMPOBOXKIATHCS JEMOHCTpAllMed  CalioB U
UCIIOJIb30BAaHUEM pA3JlaTOYHOrO MaTepHuaja IPH IPOBEICHUHM KOPOTKUX JMCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK 10 TUCIUTUIHHE.

CTpyKTypa NpeaoCcTaBICHHUS JIEKIIMOHHOTO MaTepHaIa:

Eciu memoouueckue ykazanusi no 0C80€HUIO JIEKYUOHHO2O MAMeEpUald umeromcs 6
U30aHHOM 8ude, 8 8ude INeKmporHbIX pecypcos bubnuomexu I'VAII, cucmemvr LMS, xagheopot u
m.o., He0OX00UMO dams Ha HuUXx ccovliky uau npusecmu URL adpec.

11.2. Meroaudeckue yka3zaHus I8 OOydarouuxcs IO Y4YacTHIO B CEeMHHapax (eciu
npeodycMOmpeHo y4eOHbiM NIAHOM N0 OAHHOU OUCYUNJIUHE)

OCHOBHOI TIENTBIO 11 00YYAKOIIETOCS SBISICTCS CUCTEMAaTH3aIMs U 0000IeHHE 3HAHUH
Mo M3y4aeMoWl TeMme, pasaeny, (GOpMUpOBaHHWE YMEHUsS paboTaTh C JOMOJHHUTEIHHBIMU
UCTOYHUKaMU WHQPOpPMAIIMH, COMOCTABIATh M CPaBHUBATh TOYKU 3PEHHs, KOHCIEKTHPOBATH
MPOYNTAHHOE, BBICKA3BIBATH CBOIO TOYKY 3pEHHS HW T.I. B COOTBETCTBHUM ¢ BeIyIlel
JUIAKTUYECKOM IEJIbI0 COACPKAaHUEM CEMUHAPCKUX 3aHITUN SIBISIFOTCS y3JIOBBIC, HauOojee
TPYIOHBIC JUIS TOHUMAHHS W YCBOCHHS TEMBI, pa3leibl AUCHHUILTUHBL Crenndukond JaHHON
(OpMBI 3aHATHI SIBJIIETCS COBMECTHAsI pab0Ta MPEToaaBaTeisi U 00yJaromerocst HaJl pelieHueM
MIOCTaBJICEHHOW TPOOJIEeMBbI, a IMOHWCK BEPHOIO OTBETAa CTPOUTCS HA OCHOBE YEpEIOBAHUS
WH/IMBUYAITBHOW U KOJUIGKTUBHOM JESITEIIbHOCTH.

[Tpu moroTOBKE K CEMUHAPCKOMY 3aHSATHIO TI0 TEME MPOCTYIAHHOM JIEKITMA HEOOXOTUMO
03HAKOMUTHCS C IUIAHOM €T0 TPOBEICHUS, C IUTEPATYPOil M HAYYHBIMH ITyOJTHKAIIUSIMHU 10 TeMe
CEeMHHapa.

TpeGoBaHus K MPOBEJICHUIO CEMHUHAPOB

Obsi3amenvHo 015 3anoIHeHUs. npenodagamenem

Ecnu memoouyeckue ykazauus no y4acmuro 6 CeMUHAPAx UMeOmcs 8 U30aHHOM 8uoe, 8
suoe a1ekmporHuix pecypcos oubnuomexu I'VAII, cucmemor LMS, kagedpwr u m.o., Heobxooumo
damw Ha Hux ccwlaky uiu npueecmu URL adpec.

11.3. Meroanueckue ykazaHHUS IS OOYYaIONMUXCS TIO MPOXOXKICHUIO TPAKTHUECKUX
3aHATHH (eciu npedycmMompeHo yueOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

[IpakTudeckoe 3aHSATUE SBISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHm3anuu y4eOHOTO
mpoliecca, 3aKJII0YaroIIascs B BEIOJHEHUH O0YYarOITUMHUCS T10]T PYKOBOJICTBOM IIPETIOIaBaTeIs
KOMILJIEKCa Y4YEOHBIX 3aJlaHui C LETbI0 YCBOCHUS HAYYHO-TEOPETHUYECKHUX OCHOB Y4EOHOU
JTUCIUIUIMHBL, TPUOOPETEHUS! YMEHUN U HaBBIKOB, OTIBITA TBOPUECKON JAESITETLHOCTH.

[lenpro MpakTHUECKOTO 3aHATHUS TSI 00YUYAIOIIET0Cs SIBISETCS IPUBUTHE O0yYAIOIIUMCS
YMEHHH U HaBBIKOB MPAKTUYECKOM EATEIBHOCTH 10 U3y4aeMOil TUCIUTLINHE.

[Tnanupyembie pe3yabTaThl IPH OCBOCHUH 00YUYaIOIIMMCS TPAKTUYECKUX 3aHSITHI:

— 3aKperuieHWe, yriayOJeHHWe, pacIIUpeHHe W JeTalu3alus 3HAHWW TNPU PEIICHUU
KOHKPETHBIX 3a/1a4;



— Dpa3BUTHE TIO3HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITENIbBHOCTH  MBILIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YCHHS KOHKPETHOW yueOHOM
JUCUUILINHBI;

— BBIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TONYYEHHBIX 3HAHUWA IS
BBITIOTHEHMS 3aJaHNI;

— o0ecrnedyeHre palrdOHAIBHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHUIYaJIbHON (Gopm
o0y4eHusl.

TpeGoBaHus K MPOBEJACHUIO MPAKTUICCKUX 3aHATUN
Obs3amenvHo 015 3anoIHeHUs. npenodasamenem

Ecnu memoouueckue yKasanus no npoxodCOeHuio npakmuyeckux 3aHAmull UmMeiomcs 8
U30aHHOM 8Uoe, 8 8uoe I1eKmMpoHHbIX pecypcos budruomexu I'VAIIL, cucmemvr LMS, kageopul u
m.o., Heobx00UMo dams Ha HuUx ccovliky uiu npusecmu URL adpec.

11.4. Meroandeckue yka3zaHus 17151 00y4JarOIIUXCsl IO BRIMOJTHEHUIO JIA0OPATOPHBIX padboT
(eciu npedycmMompeHro yueOHbLM NAAHOM N0 OAHHOU OUCYUNIUHE)

B xoze BbinosiHeHus 1abopaTOpHBIX paboT 00ydaromuiics JOKEH YIIIyOUTh U 3aKPENUTh
3HAHMS, IPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHON METOIMKON U TEXHUKOHN IKCIIEPUMEHTA
B COOTBETCTBHM C KBAJIM(PHUKAUMOHHON XapaKTepUCTHKON oOydaromierocs. BeinonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKON, PaCUeTHO-aHAIUTHYECKOM
4acTel U KOHTPOJIBHBIX MEPOIPHUITHHM.

BrimonHenue 51abopaTopHbBIX paboOT OO0yyaromMMCs SIBISETCS HEOThEMJIEMOW YacThIO
U3YYEHUS JUCLUIUIMHBI, ONpeNesseMON Yy4yeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIIuM peIIeHUe CIeTyIOIUX OCHOBHBIX 33/a4 00y4aroIerocs:

— INpHOOpeTeHHEe HABBIKOB MCCIIEJOBAHUS MPOLIECCOB, SIBICHUH U 00bEKTOB, H3y4aeMBbIX
B paMKax JaHHOW AUCLMILIIUHBL

— 3aKperuleHHe, Pa3BUTHE M JleTalu3alMsl TEOPETUYECKUX 3HAHHM, MOJyYeHHBIX Ha
JEKIUSX;

— ToJlyueHHe HOBOW MH(OpMAITUH 110 N3y4aeMOW JUCIUILINHE,

— TIpuUoOpeTeHHE HaBBIKOB CAMOCTOATEIbHON pabOTHI ¢ 1a0OpaTOPHBIM 000PYI0BAHUEM
U ipudopamu.

3ananue ¥ TpeOOBaHUS K IPOBEJICHUIO JIAOOPATOPHBIX PaboT
Obsi3amenvHo 015 3anoIHeHUs. npenodagamenem

Crpykrypa u popMa oryera 0 1abopaTopHOil padbore
Obsi3amenvHo 0151 3anoIHeHUs. npenodasamenem

TpeboBannsa Kk 0hOPMIIEHHIO OTYETA O JIA0OpATOPHOU padboTe
Obsi3amenvHo 015 3anoIHeHUs. npenodagamenem

Ecnu memoouueckue yKazaHusi no NpoxXoHCOeHUro i1abopamopHuix pabom umeromcs 6
U30aHHOM 8ude, 8 8ude INeKmpoHHbIX pecypcos buoauomexu I'VAII, cucmemvr LMS, xageopst u
m.o., He0bx00UMo damv Ha HuUx ccovliky unu npusecmu URL adpec.

11.5. Meroauueckue ykKazaHus JIg OOYYAOHIMXCS MO TPOXOXKICHHUIO KypCOBOTO
MIPOCKTUPOBAHUS/BBITIOIHECHUS KYPCOBOM pabOTHI (eciu npedycmMompeHo yueOHbIM NAAHOM HO
O0aHHOU oucyuniuHe)

KypcoBoii npoekT/ paboTa MpOBOAUTCS C LENIbI0 GOPMUPOBAHUS Y OOYYAIOIIMXCS OIBITA
KOMIUIEKCHOT'O PEIIeHUsI KOHKPETHBIX 3a/1a4 MPOPECCHOHATBHON ACSITEILHOCTH.



KypcoBoii mpoekt/ paboTta mo3BosiseT 00y4aromemMycs:

CTpyKTypa MOsSICHUTENLHOHN 3aUCKU KYPCOBOTO MPOEKTa/ paOOTHI
Obsi3amenvHo 015 3anoIHeHUs. npenodasamenem

TpeGoBanust kK 0hOPMIICHHIO MMOSICHUTEIEHOM 3aIMCKU KYPCOBOTO MPOEKTa/ pabOThI
Obs3amenvho 015 3anoHeHUs npenooasamenem

Ecnu memoouueckue ykazanusi no Kypcogomy npoekmupo8aHuto/ 8bINOIHEHUIO KypCo8oll
pabomuvl umeromcst 8 U30AHHOM 8uoe, 8 6ude INeKMPOHHBIX pecypcos oubauomexku ['VAII,
cucmemvl LMS, xaghedpot u m.o., neobxooumo dams Ha Hux ccolaky uau npusecmu URL adpec.

11.6. MeTtoanueckue yKazaHUs Uis 00y4YaroMUXCs M0 MPOXOKICHHIO CaMOCTOSTEIBHOM
paboThI

B Xoze BBIIOMHEHUS CaMOCTOSTEIBHONW padOThI, O0YUYAONIUICS BBIMIOIHSIET paboTy IO
3aJJaHUI0 U TPU METOAMYECKOM PYKOBOJICTBE IpernojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
YYaCTHS.

s oOywaromuxcs 1o 3a04Hoil ¢opMe 00ydeHHs, caMOCTOATEIbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mpouecce BBINOTHEHHUS CaMOCTOSTENBHON paboThl, Yy oOyuaromerocs (Gpopmupyercs
1enecoodpazHoe MmIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE TIO3BOJISIET UM Pa3BUBATh YMEHUS U
HaBBIKM B YCBOCHHMHM M CHUCTEMaTH3allMM MPHUOOpETaeMbIX 3HaHUM, OOecleuynBaeT BBICOKUU
YPOBEHb YCHEBAa€MOCTH B NEpUOJ OOydYeHHUs, IOMOTaeT IOJIYYUTh HABBIKM IOBBIIICHHS
pohecCuOHaNBbHOTO YPOBHSL.

MeToauyeckKUMH ~ MaTepuallaMd,  HAlpaBISIOMIMMU  CaMOCTOSTENIbHYIO  paboTy
00yJaIOMUXCSASBIISIOTCS:

—  y4e0HO-METONYECKHIA MaTepHall 10 TUCIHUILIINHE;

— METOJUYECKHE YKa3aHHsI 1O BBIMOJIHEHUIO KOHTPOJIBHBIX PaldOT (11 00ydaromuxcs
1o 3a04HOU (hopme OOyUEHHS).

Ecnu memoouueckue yKazanus no npoxoHcoeHuio CamocmoamenbHol pabomsi UMeromcs
6 U30AHHOM 8U0e, 8 8ude deKmpoHHbIX pecypcos ouoruomexu I'VAII, cucmemor LMS, kagheopuvl
u m.o., Heobxoo0umo oams Ha Hux ccolaky unu npusecmu URL adpec.

11.7. Meroaunueckue yka3aHus 17151 00y4aromIUXCs 10 MPOXO0KACHUIO TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIIEBAEMOCTH IPEIyCMATPUBAECT KOHTPOJIb KAadyeCTBAa 3HAHUU
00y4aroIuxcsi, OCYIIECTBIIEMOIO B TEUEHUE CEMECTpa C IEJIbI0 OIEHHUBAHUS XO0Jla OCBOCHUS
JUCIIUTITUHBL.

Obs3amenvho 014 3anoIHeHUs npenodagameinem. YKa3vlearomes mpebo8anus u mMemoovl
npogedeHUss MeKywe20 KOHMPOd YCNesaemMocmu, a makdice KaK pe3yibmamsl meKyue2o
KOHMpoNs  ycnegaemocmu  OyOym — yuumuléamvbCsi NPU  NPOBEOCHUU  NPOMENCYMOUYHOU
ammecmayuu.

11.8. Meroanueckne yka3zaHUs JJIsi OOYYaIOUIUXCS MO0 TPOXOXKICHHUIO MPOMEKYTOTHON
aTTeCTallUu.

[IpomexxyTouHast ~ aTrecTamusi  OOy4alOIIMXCS — TMPEAYyCMAaTPUBAECT  OLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTAaTOB 00y4YeHHs MO nuciuiuinHe. OHa BKIIOYAET B
ceost:

— 2K3aMeH — (hopMa OLIEHKH 3HAHWH, OJTYICHHBIX 00YJarOIINMCS B IPOIIECCE U3YyUCHUS
BCEH MUCITUIUIMHBI UM €€ YaCTH, HABBIKOB CAMOCTOSTEIbHOU pabOoThI, CIIOCOOHOCTH MPUMEHSITh
UX Ui pEHICHUS TPAKTUYECKUX 3a1ad. OJK3aMeH, KaK MpaBWUjIOo, MPOBOAUTCS B TIEPHO



HK3aMEHAIIMOHHOM CECCMU M 3aBEpIIAeTCs aTTECTAI[MOHHOW OLIEHKOH «OTIMYHO», «XOPOIIO»,
«yZIOBIICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIHHOY.

— 3a4eT — 3T0 (opMa OLEHKH 3HAHUH, NOTYYEHHBIX OOYJAIOUIMMCS B XOJ€ M3Y4YCHUS
y4eOHOH AUCIUIUTUHBI B LIEJIOM MM IPOMEXKYTOUHas (110 OKOHYaHUHM CEMECTpa) OLEHKA 3HAHUH
00yJaronMMcs TI0 OTACIBHBIM pa3esiaM JUCHUIUIMHBI C aTTECTAIIMOHHOW OLIEHKOW «3aYTEHO»
WIN «HE 3a4TEHO.

— nuddepeHIUpOBaHHbIM 3a4eT — 23T0 (opMa OLEHKM 3HAHUH, TOITYYEHHBIX
00yyaromuMcs IpU U3YYECHUU TUCLMILUIMHBI, IPU BBITOJHEHUH KYypPCOBBIX MPOEKTOB, KypCOBBIX
paboT, HayYHO-HCCIIEIOBATEIBCKUX PAaOOT U POXOKIACHNUH MPAKTHK C aTTECTAIMOHHON OIIEHKOM
OTJIMYHOY, «XOPOILIOY, KyIOBIECTBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHON.

Obs3amenvho 014 3aN0HeHUs NPpenooasamesnem. yKasvleaomes mpebosaHus u Memoovl
NPOoBedeHUs NPOMEIHCYMOUHOU AMMeCmayui.



JIuct BHECEHUS! U3MEHEHUH B pabouyio MporpaMMy JUCHUTUTHHBL

Jlata BHECeHUs
W3MEHECHUI U
OIOJHEHUH.

ITonmuce
BHECIIIECTO
H3MEHEHM

ConeprxaHve U3BMEHEHHUM U TOTIOTHEHUI

Hata u Ne
MPOTOKOJA
3aceqaHus

Kadeaps

TTomnuce
3aB.
kadempoit




