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Annoramnus

Hucuunnuna «HaHomaTtepuanbl M HaHOCTPYKTYpPbI 3JIEKTPOHHBIX CPEICTB» BXOAMUT B
o0pa3oBaTeNbHYI0 MPOrPaMMy BBICHIETO OOpa30BaHHUS — MPOTPAMMY MAarHUCTPATyphl IO
HarpaBjeHuto noarotoBku/ crnenuanbHOCTH 11.04.03 «KoHCTpynpoBaHWE H TEXHOJOTHS
AJIIEKTPOHHBIX CPEJCTB» HampaBieHHOCTU «IIpOeKTUpOBAHHME M TEXHOJIOTHS a’pPOKOCMUYECKHX
MPUOOPOB | JIEKTPOHHBIX CPeACTB». JluciumimHa peanusyercs kadeapon «Ne23»y.

JlucuuriuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CIECTYIOIINX KOMITETCHIIUNI:

I[IK-1 «Cnocoben dopmynupoBaTh IETd W 3aJa4d  HAYYHBIX HCCIICIOBAHWHA B
COOTBETCTBUU C TEHICHIUSMU U TEPCIEKTHUBAMH Pa3BUTHUS OSJIEKTPOHHBIX CPEICTB U
TEXHOJIOTHUECKUX TPOIIECCOB, a TAKKE CMEXKHBIX 00JlacTell HAyKH M TEXHHKH, CIIOCOOHOCTH
000CHOBAaHHO BBIOMPATh TEOPETUYECKUE U DKCIEPUMEHTATbHBIE METOMBI U CPEICTBA PEIlCHUs
c(hopMyIUPOBAHHBIX 3a1a9»

CopepxaHre AUCUUILTHHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C IPOEKTUPOBAHUEM
U TPOU3BOACTBOM MHUKpOdJeKTpoMexaHnueckux cucteM (MOMC) M uX KOMIIOHEHTOB —
MUKPOIJIEKTPOMEXaHHUECKUX TaTYMKOB U UCTIONIHUTENBHBIX YCTPOMCTB.

[IpenogaBanue AWCHMILIMHBI TMPEAyCMATPHUBACT cleayronme (OpPMbBI  OpraHH3AINH
y4eOHOro mpoIriecca: JIEKIUH, 1a00paTopHble pabOoThI, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITeNbHAS
pabota o0yuaromierocs, KypcoBoe mpoeKTUPOBAHHE.

[IporpaMMoit AUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOMME BUABI KOHTPOJIS: TEKYIIHi
KOHTPOJIb YCTICBAEMOCTH, IIPOMEIKYTOUHAS aTTeCTAIUs B opMe IK3aMeHa.

OO0mias TpyJO0€MKOCTh OCBOCHHUS JUCIMILIMHBI COCTABIAET 3 3a4eTHBIX eAuHHIbI, 108
4acoB.

S3bIK 00yUeHUs IO JUCIUILTNHE KPYCCKUM »



1. TlepeueHb IIaHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 AUCIUILTIHE

1.1. Ilenu npenomaBaHusi AUCUUTUIUHBI
Henpro mpenogaBanusi MUCHUIUIMHBI «HaHOMaTepuansl W HAHOCTPYKTYPHI DIIEKTPOHHBIX
cpelncTB» sBisgerca (opMHupoBaHHE yYIiyOJeHHOW MOATOTOBKM CTYJEHTOB HaIpaBIICHUS
«KoHcTpynpoBaHMe M TEXHOJOTHUS IEKTPOHHBIX CpeACTB». OCHOBHBIMU 3aadyaMHM M3yuYeHUs
JTUCIUIUIMHBL SBIIETCS TMOJyYeHHUE CTYJEHTAaMH TEOPETUYECKUX 3HAHUM M MPaKTHYECKHX
HABBIKOB 1O 0a30BBIM TEXHOJOTUSM U THIIOBBIM KOHCTPYKIIUSM MHUKPOCHCTEMHOW TEXHUKHU
(MCT), HanoMarepuragaM U HAaHOTEXHOJIOTHUSIM

1.2. JlucuumiamHa  BXOOUT B COCTaB  4YacTd, (opMupyeMod  y4yaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIIECHUH, 00pa30BaTeILHON MPOrpaMMBbl BBICIIIETO 00Opa3oBaHus (1aiee —
OIT BO).

1.3. IlepedeHb MIaHUPYEMBbIX Pe3yIbTATOB OOYUEHHMSI MO JUCIUILINHE, COOTHECEHHBIX C
IUTAaHUpYEMBIMU pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare m3ydeHus AUCHMILIUHBI OOydaromUNcsa AOHKEH 00JaAaTh CleIyIOUMHU
KOMIIETCHIIMSIMU WM UX 4acTsMU. KOMIETeHINY U MHAUKATOPHI X JTOCTHKEHUS TIPUBEIICHBI B
tabnure 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMKA U MHIMKATOPOB MX JIOCTHKECHHUS

Kareropus (rpymnma) Kon u Kon n HanmeHoBaHME HHIMKATOpa
HAaMMEHOBAHHE

KOMIICTCHLIMH JOCTHIXXCHHUA KOMIICTCHIIMH
KOMIICTCHIIMU

IMK-1 Cnocoben
dhopmynupoBaTh
LeJH U 33]]a4d
Hay4YHBIX
HCCIIEIOBAaHUN B
COOTBETCTBUHU C
TEHACHIUSIMH U
MepPCIEeKTUBAMU
pa3BUTHUA I1K-1.3.1 3HaeT NpUHLKIIBI TIOCTPOEHUS U
ANEKTPOHHBIX (GYHKIIMOHUPOBAHUS SJIEKTPOHHBIX CPEJCTB U
CPEICTB U TEXHOJOTUYECKHIX MPOIECCOB
[IpodeccrnonanbpHbIC | TEXHOJIOTHIECKUX ITK-1.Y.1 yMeeT paccUuThIBaTh PEKUMBI
KOMIIETCHITHH MIPOLIECCOB, a TAKXKE | paOOTHI ANMEKTPOHHBIX CPEICTB

CMEXXHBIX oOJracTeit [1K-1.B.1 BnageeT HaBbIKaMu BBIOOpA

HAyKU ¥ TEXHUKH, TEOPETUIECKUX U IKCIIEPUMEHTATBHBIX
CIIOCOOHOCTh METOJIOB HCCIIEeA0BaHUN

000CHOBaHHO
BBIOMPATh
TEOPETUUECKHE U
JKCIIEPUMEHTAIbHBIE
METOJIbI M CPEJICTBA
pelieHus
c(OpMYITHPOBAHHBIX
3a/1a4y

2. Mecto aucuuriuHbl B cTpykType OI1
JucuuiuinHa MokeT 0a3MpoBaThCS HA 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IPY U3YYEHHUH CIIETYFONINX TUCIUTUINH:
«Matepuaiibl 1 KOMIIOHEHTBI JJIEKTPOHHBIX CPEJICTBY,
«DPU3UKO-XUMHIECKHE OCHOBBI TEXHOJIOTHHU 3JIEKTPOHHBIX CPENICTBY,
«Pu3nveckre 0CHOBBI MUKPO3JICKTPOHUKI,
«Texnonorusa npouszBoacTaa IC».



3HaHUA, TOJY4YEHHBbIE NPU HU3YYEHHUU MaTepuana JaHHOM IHCLUUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIBHOE 3HAYECHUE, TAK U MOTYT MCIIOJIb30BAaThCS IPU U3YYEHUH APYTUX JUCLUILINH!
«TexHOonornu MUKpOCUCTEMHON TEXHUKNY.

3. OOBEM U TPYJIOEMKOCTh JUCITUTLIAHBI
Jlanubie 00 o0mieM o0beMe AUCIUIUIMHBI, TPYJAOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHIUIUINHE (M paclpeaeNieHUue 3TOH TPYIOEMKOCTH 110 CEMeCTpaM) MPEACTaBICHBI B
Tadmmie 2.

Tabnuua 2 — O6beM U TPYA0EMKOCTh TUCIUILTUHBI

TpynoemMkocTb 1o
Bup yue6HO# paboTh Bcero ceMecTpaM
Ne3
1 2 3

Oowan mpyooemKocmep oucCyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
Ayoumopnuie 3auamus, BCETo 4ac. 34 34
B TOM YHUCIJIE:

nexumu (JI), (gac) 17 17

npaktudeckue/cemuHapckue 3ausatus (113),

(dac)

naboparopueie padboTsl (JIP), (dac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (1yac)

9K3aMeH, (Jac) 36 36
Camocmosamenvnaa paboma, Bcero (4ac) 38 38
Buo npomesxccymounoii ammecmayuu: 3a4er,
mudd. 3ader, sk3amen (3auer, dudd. 3ay, JK3. OK3.
OK3.%%)

wek .
HpI/IMeanI/Ie: KaHAUJATCKHUHU 3K3aMCH

4. CopepxaHue JUCUUILINHBI
4.1. Pacnpeznenenuie TpyJ0€MKOCTH JTUCUUIUIAHBI IO pa3jeiaM U BUIaM 3aHITHIMA.
Pa3nensl, TeMBbl AUCUUILTHHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIE 3.

Ta6muma 3 — Pa3aensl, TEMbl TUCIUILIAHBI, KX TPYI0EMKOCTh

Jlexnun I13 JIP KII CPC
Paznenel, TeMbI JUCHMIIMHBI (ac) (C3) (ac) (uac) (ac)
Cemectp 6

Pazpen 1. Kitaccuduxarust ¥ IpUHIAIIBL TOCTPOSHUS 1 ) 3
CPEICTB MUKPOCUCTEMHOMN TEXHUKH
Pazpen 2. Matepuainsl, IpuMeHsiEMbIe 115 1 2 3
npon3BoacTBa MOMC
Paznen 3. Ocobennoctu npoekTupoBanns MOMC 1 2 3
Paspgen 4. Texuomornueckuii cuaTes MOMC 2 1 3
Pazpen 5. TunoBeie U MEPCIEKTUBHbBIE
KOHCTpYKIm MOMC 2 1 3
Paznen 6. TunoBsie TEXHOIOTUYECKUE OTIEPAIIUU B ’ ’ 3
npousBojicTee MOMC




Paznen 7. KoHcTpyupoBaHue U pacueT 3JeMEHTOB ) 1 3

MOSMC, 0CHOBaHHBIX Ha Pa3IHYHbIX TEXHOJIOTUAX

Paznen 8. [lepcriekTUBHBIE TEXHOIOTHH MTPOU3BOJICTBA | | 3

MOBMC

Paszen 9. Hanorexuosorus. HaHocTpykTypbl 1 1 1 3

HaHOMATEPHAIIBI

Paznen 10. Camocbopka u KaTain3 HAaHOCTPYKTYP 1 1 3

Pazpen 11. Mexanudeckue U dICKTPHICCKIC 1 1 3

CBOMCTBA HAHOMATEPHAJIOB

Pasnen 12. HanoanekTpoMeXaHHYECKHE CHCTEMBI 1 1 3

Paznen 13. MeTop! viccieIOBaHNS HAHOCTPYKTYP 1 1 2

Hroro B cemecTpe: 17 17 38
Htoro 17 0 17 0 38

4.2. CopepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHIA.
Copepxanrie pa3aelioB U TeM JICKIIMOHHBIX 3aHATUN IPUBEICHO B Ta0muIie 4.

Tabnuna 4 — ConeprkaHue pas/ieloB U TeM JIEKIIMOHHOTO ITUKJIa

Howmep paznena

Ha3Banue u copeprxanue pa3aeinoB U TeM JIEKIIMOHHBIX
3aHITHU

Pa3zpmea 1.

Kaaccndukanus v NpuHIAIBI IOCTPOCHHUS CPEICTB
MHKPOCHCTEMHO# TeXHUKHU. VcTopus pa3Butus
MHUKPOCHUCTEMHON TEXHUKUA. MUKPOIIEKTPOMEXaHUYECKUE
CUCTEMBI — COBPEMEHHBIN 3TaIl TEXHUYECKOHN IBOJIIOLIUN
TBEPAOTENBbHON MUKpOIekTpoHuKHU. Kinaccuduxarus MOMC.
ITnanapHble 1 00bEMHBIE MUKPOKOHCTPYKLIMU U OCHOBHBIE
IIPUHIIMIBI MX IOCTPOCHUS U U3roToBieHuA. [lepcriekTrBHbBIE
HaIpPAaBJICHUS PA3BUTHUS CPEICTB MUKPOCUCTEMOTEXHUKHU

Pazpmea 2.

Matepuaibl, NpUMeHsieMble 1715 MPOU3BOACTBA YCTPOICTB
MODMC. XapakTepucTUKa OCHOBHBIX MaTE€pHaJIOB,
IIPUMEHSIEMBIX JUIsl U3roToBiIeHus uzaenuii MOMC.
Konctpykunonnsie matepuans! uzaenuii MOMC: kpeMHui,
MeETaJlJIbl, KepaMHUKa, CTEKJIa, IIOJIUMEPHI.

Pazpgea 3.

Oco0enHocTn npoekTupoBanus ycrpoiicrs MOMC.
OcHoBHble 351eMeHThI KOHCTpYKIui MOMC. IIpoexkTupoBanue
KOHcoJlel, MeMOpaH, MOCTOB — 311eMeHToB MOMC.
B3anMocBs3b MexX 1y MJIaHApHBIMU MPUHIIMITAMEU
npoektupoBanuss MOMC u miianapHoO# TEXHOIOTUEN UX
U3TOTOBJICHUS.

Pa3znea 4.

Texnonornueckuii cunre3 yerpoiicte MOMC. Vcxonnbie
ycnoBusl cuHTe3a. O0beMHbIe TeXHONOTuU. [IoBepXHOCTHBIE
texHosaoruu. LIGA — texHonorus.

Pa3nea 5.

Tunosbie U MepcHeKTUBHBIC KOHCTPYKIHH YCTPOMCTB
MODMC. [laTunku naBieHus. JlaTunky TMHEWHBIX YCKOPEHUH.
JlaTurky aOCOMIOTHBIX YTJIOBBIX CKOpocTel. JlaTunku
XMUMHYECKOro cocTaBa. Mukpoxpomatorpadsl. buoceHcops! u
JKCIIPECC-aHAIU3ATOPBIL.




Pa3gea 6.

TunoBble TEXHOJIOTHYECKHE ONePAIIMU B IPOU3BOACTBE
yerpoiictB MOMC. Onepanuy 0O4MCTKH TOBEPXHOCTH
nouIokeK. OcakIeHNe TTACCUBUPYIOMINX TUICKTPUICCKUX
mieHoK (S102, Si3 N4). OcaxaeHue METaUNTMYECKUX U
(heppOMarHuTHBIX IJIEHOK. JInTOrpadudeckue oneparuu.
«KunakoctHoe» u «cyxoe» Tpasinenue. Coopka MOMC.

Pa3znen 7.

KoncTpyuposanue u pacuer 3j1emMeHTOB ycTpoiictB MOMC,
OCHOBAHHBIX Ha PAa3JIHYHBIX TeXHOJ0orusAX. Koncrpykmm,
OCHOBaHHBIE Ha KPEeMHHUEBOH TexHonoruu. KonctpynpoBanue u
METOIBI pacdeTa KPEMHHUEBBIX MOIBUKHBIX
MHUKPOMEXaHUIECKHUX CUCTEM U MHUKPOTUPOCKOIIOB Ha
MMOBEPXHOCTHBIX akycTrueckux BoiHax ([TAB).
KoucTpyupoBanue u MeTos pacuera peMHHUEBBIX
aKceJIepoMeTpOB. AHAIU3 U MOJIX0 K KOHCTPYUPOBAHHIO U
pacuetry MOMC Ha 0CHOBE TEH30PE3UCTHUBHBIX
MOJTYTIPOBOTHUKOBBIX CTPYKTYp. KoHCTpyHpoBanue u pacuer
MOMC, 0CHOBaHHBIX Ha MbE303JEKTPUUECKUX PUHLUIIAX.
KoHcTpynpoBanue u pacder mbe30JIEKTPHIECKUX MEMOpaH,
npeJHa3HauYeHHBIX IS paOOThl Ha 0O BEMHBIX aKyCTHYECKHX
BosHax (OAB). KoncTpynpoBaHue u pacuer pe30HaTOPOB U
JvHU# 3a1epKku Ha [TAB.

Pa3pgea 8.

IlepcnekTHUBHBIE TEXHOJOTUH MPOU3BO/ICTBA YCTPOHCTB
MDMC. Texnomorus SI MOX. Texnonorus Hex SIL.
Texnonorus SCREAM. Texunonorus EFAB. Texnonorus
ELTRAN

Paznen 9.

HanotexHoJiorns. HaHOCTPYKTYpPbI H HAHOMATEPHUAJIBI.
HanoTexHOMOTHsA Kak OCHOBHOE HAIIPABJICHUE PA3BUTHS
BBICOKHMX TE€XHOJOTHi. OCHOBHBIEC HalpaBICHHUS HAYYHBIX
UCCIICIOBaHHUH U MMPAKTUYECKUE IPUMEHEHHS HAHOTEXHOJIOTHI.
Hanoxactepsl METayIOB U MOJTYTIPOBOJHUKOB. ['a30BbIe
MOJICKYJISIPHBIE KIIacTephl. YTIIEPOAHbIE HAHOCTPYKTYPHI U
HaHOTPyOkH. OOBEMHBIE HAHOCTPYKTYPUPOBAHHBIC
MaTepHalbl. Pa3ynopsoueHHbIe CTPYKTYPhl H HAHOKPUCTAJLITBL.
Kpucramisl u3 MeTaJuIn4ecKuX HaHOYACTHII.

Pazpean 10.

CamocOopka 1 kaTaau3 HaHOCTPYKTYP. [Ipoueccs
camocOopku. [TomynpoBoTHUKOBBIE OCPOBKOBBIE CTPYKTYPHI U
MoHociou. Katanusz mHanoctpykryp. [lopuctsie maTepuaisl,
KOJITOU/IBI.

Pazpea 11.

MexaHn4yecKHe U 3J1eKTPHYECKHE CBOMCTBA
HAHOMATEPHAJIOB

Paznen 12.

HanossekTpoMexannueckue cucremMbl. Hanomammns! u
HaHONIPUOOPBL. MeToAbl CHHTE3a HAHOYCTPOUCTB.

Paznen 13.

MeToasb! nccae10BaHUSI HAHOCTPYKTYP. MccnenoBanus ¢
IPUMEHEHUEM aTOMHOI'0 CUJIOBOTO MUKPOCKOIA.




HaMpaBJICHUS UCCIEAOBAHUM.

B03MOXHOCTH CKaHUPYIOLIETO TYHHEIBHOIO MUKPOCKOIIA U

4.3. Tlpaktuueckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTHdeckue 3aHsITHs U UX TPYJ0EMKOCTh

W3 Hux Ne
Ne Temer Popme! TpyaoeMKOCTh, | MPaKTUYECKOM | pa3aena
i TMPaKTHYECKHIX NMPaKTHYECKHX (ac) [IOATOTORKH, | JcLI
3aHITUH 3aHATHH (qac) HHBL
Y4eOHBIM MJIaHOM HE MPEIyCMOTPEHO
|
Bcero
4.4. JlabopaTopHBbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIAOEMKOCTh MPUBEACHBI B TAOIHIIE 6.
Ta6mmia 6 — JlabopaTopHbIe 3aHITHS M KX TPYJIOEMKOCTh
N3 anx No
Ne HauMeHOBaH e 1aGopaTopHBIX paGoT TpyaoeMKoCTh, | IpaKTHYECKOH | pa3aena
/11 (qac) MOJATOTOBKH, | JUCITHII
(dac) JIMHBI
Cemectp 3
1 | MccnenoBanue Mozenei CKaHUPYIOLIEH 4 1 2
30HJI0BOM MUKPOCKOIIMHU
2 | UccnenoBanue MOBEPXHOCTH TBEPBIX TEJ 2 1 2
METOJOM CKaHUPYIOIIEH TYHHEIbHON
MHUKPOCKOITHH
3 | UccrnenoBanue mporeccoB Ha MOJIETH 3 1 2
CKaHHUPYIOIIEH TYHHETbHOM MHUKPOCKOITHH
4 | UccnenoBaHue NMpoueccoB Ha MOAEITH 4 1 2
ATOMHO-CHJIOBOM MUKPOCKOIIHH
5 | UccnenoBanue mpoIieccoB Ha MOJIENIN 4 1 2
OIMKHEIIOILHON OITUYECKOH
MHUKPOCKOITHH
Bcero 17

4.5. KypcoBoe npoeKkTHpoBaHHe/ BEITIOTHEHUE KYPCOBOH pabOTHI

VY4eOHBIM MIIaHOM HE MPESYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs
Bujiel caMoCTOSITENIBHOM paOOTHI M €€ TPYAOSMKOCTh PUBECHBI B Tabuuiie 7.




Ta6mmia 7 — Buasl caMOCTOSITEIBHON PabOThI M €€ TPYI0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositenbHOM paboThI
yac yac
1 2 3
W3ydeHnue TeopeTuueckoro Marepuana
13 13
nuctumnael (TO)
Kypcosoe npoexkruposanue (KII, KP)
Pacuetno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIiemMy KOHTPOJIIO 13 13
ycneBaemoctH (TKY)
Jlomamnee 3amganue (/13)
KonTponbabie pabothl 3a0uHuKOB (KP3)
[ToaroroBka K MpoOMeEKyTOUHOMU 12 12
arrecrauuu (ITA)
Bcero: 38 38

7-11.

5. IlepeueHsb yueOHO-METOAMIECKOTO 00SCIICUCHHUS
JUIS CAMOCTOSATENIbHONM paboThl 00yUaIOMIMUXCsl 110 JUCHUIUIMHE (MOAYIIIO)
Y4eOHO-MEeTOANYECKHE MAaTEPUAIIBI I CAMOCTOSITENILHOM pabOThl 00y4arOIIKXCs YKA3aHbI B I1.I1.

6. IlepedeHp neyaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3/1aHUI
[lepeyeHb meYaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MPUBEIEH B TaOIUIIE 8.

Tabauna 8— IlepeueHb eYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

Kommgectso 9K3EMILULIPOB B

coBpemeHHoe cocrosinue [Tekcr] / B.
b.Ilectpskos. - M. : Cos. paguo, 1969. -
208 c.

HlInp/ bubnuorpaduyeckas ccpuika Outmmorexe
URL anpec (KpoMe 3MEKTPOHHBIX
HK3EMILIIPOB)
629.7(JIUAII) | KoHcTpyupoBaHUEe U TEXHOIOTHUS 20
1122 HU3MEPUTEIIBHO- BEIYUCIUTEIbHBIX
KOMILJIEKCOB JICTATEJIbHBIX allapaToB
[Tekcr] : yuebHoe mocobue / B. I1.
ITamkos, 5. A. Ilonosckas, O. M.
®wunonoB. - CI106. : U3n-so JIMAII, 1991. -
100 c.
621.396.6(075) | KoncTpyupoBaHue U TEXHOIOTHUS 44
B67 W3TOTOBJICHUS PAIUOIEKTPOHHON
anmaparypsl [Tekcr] : yueOHuk / H.
®. Bomtepnep. - Kues : Buma mik., 1970. -
363 c.
621.396 KoncTpyupoBanue paanosneKTpOHHON 32
I128 anmapaTypsl :OCHOBHBIE TPOOJIEMBI U




621.38 590 BynbrueB A.JI. DnextpoHnsie npuOopsl. — | 4
M.: Jlaiit, 2000. — 416 c.
681.2 (I'VAII) | Jlapun B.I1., Hlenect J.K. 300
JI25 KoncTpyupoBanue u nponu3BOACTBO

TUTIOBBIX MPUOOPOB U YCTPOMCTB: Yueo.
nocobue st By3oB / CIIOI'Y AIL. CIIG.
2005. — 300 k3.

7. IlepeueHb 37IEKTPOHHBIX 00pPa30BATENIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
[Iepeuyenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(pOpPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS TUCLMILUIMHBI
npuBesieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb OSIIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOHU ceTu «VIHTepHeT»
URL agpec HaunmenoBanue
Hoctyn B ObC «Jlanp» ocymectBusiercs mo morosopy N2 27, N228 ot
http://lib.aanet.ru/ 27.01.2021

Hoctyn B 9bC «ZNANIUM» ocymecteusiercs mo norosopy N2 071 ot
24.02.2021
Jlocryn B OBC «FOPAWT» ocymectrisercs o gorosopy N2 070 ot
24.02.2021

8. IlepeueHb HHPOPMAITMOHHBIX TEXHOJIOTHH
8.1. [lepeuenp nporpaMMHOro oOecreueHus, HCIHOIb3YyeMOro MpPU OCYILECTBICHUH
00pa30BaTENILHOrO MpoIecca M0 AUCLHUILINHE.
Ilepeyens ucnonbp3yeMoro NporpaMMHOro odbecredeHus npejacrasieH B Tadbnure 10.

Ta6muma 10— [TepeyeHs mporpaMMHOTo o0ecreyeHust
Ne n/mm HaumenoBanwue

He npenycmorpeno

8.2. Ilepeuenn MH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM,UCITONIB3YEMBIX pu
OCYILECTBIIEHUH 00pa30BaTENIbHOrO MPOLecca MO AUCHUIUINHE

[lepeyenp UCTIONb3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTAaBIICH B TaOIHIIe
11.

Tabauna 11— IlepeuyeHb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/mt HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHHYECKas 0aza
CoctaB  MaTepuaNbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW I  OCYIIECTBICHUS
00pa3oBaTeNLHOTO MpoIiecca Mo AUCIUIUIMHE, IPEACTaBlIeH B Tadmuel 2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl


http://lib.aanet.ru/

No HaumeHnoBanue cocTaBHOM 4acTH Howmep aynuropuu
/1 MaTepHUaTbHO-TEXHUYECKOHN 0a3bl (TIpu HEOOXOAMMOCTH )

1 JlekumoHnHas ayiuropus 13-07 (bM)

10. OuenouHsle CpeaCTBa AJs MPOBEACHUSI IPOMEKYTOUHON aTTeCTalluu
10.1. CocTaB OLIEHOYHBIX CPEICTBAJS IPOBEJACHUS MPOMEXYTOYHONH aTTecTaluu
00y4JaroIuXcs 1Mo JUCIUTUIMHE MPUBEACH B Tadymie 13.
Tabnuua 13 — CocTaB OLIEHOUYHBIX CPEACTB JJIsl POBEICHHsI TPOMEKYTOUHOM aTTecTallu

Bua npomMexyTOUHOM aTTecTanuu IlepedeHb OIIEHOYHBIX CPENICTB
DK3aMeH Cnucok BONmpocoB K 3K3aMEHY;
DK3aMeHAaIMOHHbIE OUIICTEI;
3amauu;
TecTEl.

10.2. B kadecTBe KpHUTEpHUEB OILIGHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIIH 00yYaloUMMHCs TPUMEHseTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETCHIINM, KOTOpasi MpuBeieHa B Tabnuie 14. B TedeHne ceMecTpa MOXKET MCIOJIb30BAThHCS
100-6ampHast mIKaga MOIYJIBHO-PEHTHHTOBOM CUCTEMBI Y HUBEPCUTETA, MPaBUIIa UCTIOIH30BAHUS
KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOpMaTUBHBIM akToM 'Y ATl
Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIIETCHUIUH
Or11eHKa KOMITETEHITUN

S5-0amTbHas MIKaia

XapakTeprcTrka chOpMHUPOBAHHBIX KOMITCTCHITHIA

— o0yuaromuiicss rIy0OKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
Marepua;

— YBEPEHHO, JJOTUYHO, MOCIEA0BATEIBHO U TPAMOTHO €0 U3J1araeT;
— OMHPAsICh HA 3HAHUS OCHOBHOW W JOTOJIHUTEIHHOU JUTEPATYPHI,
TECHO  TMPUBSA3BIBAET YCBOEHHbIE  HAyYHbIE TOJOXKEHUS  C
MPAKTUYECKON I€ATEITbHOCThIO HAIIPABIICHNUS,

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH;

— JIeJIaeT BBIBOJIBI M 000O0IIECHHS

— CBOOOJTHO BJIQJICET CHCTEMOM CIICIUATU3HPOBAHHBIX IOHSTHA.

— o0yuaroluiics TBepJ0 yCBOUI MPOTpaMMHBINA MaTepuai, FPaMOTHO
U TO CYWIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAET CYHIECTBEHHBIX HETOYHOCTENH;

— YBSI3BIBAET YCBOEHHBIE 3HAHMS C MPAKTUYECKON AESATEIBHOCTHIO
HanpaBJICHUS,

— apTyMEHTUPYET Hay4YHbIC MMOJ0KEHNUS,

— JIeJIaeT BBIBOJIBI U 000OIICHHMS;

— BJIaJICET CUCTEMOM CIIEIIMATU3UPOBAHHBIX MOHSITUMN.

— 00y4Jaronuics yCBOMII TOJIBKO OCHOBHOM MPOTPAaMMHBIN MaTepHall,
M0 CYIIECTBY M3J1araeT e€ro, Onupasch Ha 3HaHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;

— JIOMYCKaeT HECYIECTBEHHBIE OITUOKU 1 HETOUHOCTH;

— WCTIBITBIBAET 3aTPYJAHEHUS B MPAKTUYECKOM MPUMEHEHUHU 3HAHUUN
HaIpaBJICHUS,

— cl1abo apryMEeHTHPYET HAyYHBIC MOJI0KECHHUS,

— 3aTpyAHseTCs B (OPMYTUPOBAHUU BBIBOJOB U 0000IIIEHUT;

— YaCTUYHO BJIQJICET CUCTEMOM CHEIMATM3UPOBAHHBIX MOHSITHH.

«OTJIMYHO»
<GaA4YTCHO»

«XOpOoLIO»
GavTCHO»

«YHOOBJICTBOPUTCIIEHO»
GavTCHO»




OlieHKa KOMIIETEHITNH
5-OarutbHas IKaina

XapaxTepucTuka c(popMUPOBAHHBIX KOMIIETEHIINIH

— o0ydJaromuiicss He YCBOWJI 3HAYMTEIHLHOW YacTH MPOTrPAMMHOIO
MaTepuana;

— JIOMYCKAaeT CYIIECTBEHHbIE OMMMOKM ¥  HETOYHOCTH TIpHU
paccMOTpeHHH POOJIEM B KOHKPETHOM HAIPaBJICHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTHYCCKOM MPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJTOKCHHUS;

— He (opMYIIHPYET BEIBOJOB U 0000IICHHIA.

«HCYOBJICTBOPUTCIIBHO>
«HE 3a4YTCHO»)

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS UM UHBIE MATEPHUAJIBI.
Bomnpocs! (3agaun) 1 5K3aMeHa MpeicTaBlieHbl B Tadnuue 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne i/ [Tepedyens BompocoB (3a1a4) 115t IK3aMeHa Kozn
WHJUKATOpa

1 Knaccudukanmst meto10B nzrotopienns MOMC IIK-1.3.1

2 Tuner MexaHUYECKUX JAaTIUKOB TIK-1.3.1

3 TepMOBaKyyMHOE HalblJICHUE IK-1.V.1

4 MoHTaX KpeMHHEBBIX KOMIIOHEHTOB MeTo1oM crtasienust) | TIK-1.V.1

5 [Tponecchl hoTonurorpaduu B TEXHOIOTUHU 3IEKTPOHHOM IK-1.3.1
annapatypsl u MCT

6 Matepuassl Aii MUKPOOOpaOOTKH [1K-1.3.1

7 ®opMUPOBAHUE TOHKUX TJIEHOK U3 OKCHIA KPEMHHUS IK-1.V.1
METOJOM TEPMOOKHUCIICHUS

8 OcaxaeHue JMOKCHIA U HUTPUAA KPEMHUS IIK-1.V.1

9 TepMOKOMIIPECCHOHHAS] MUKPOCBApKa IIK-1.V¥.1

10 TemioBbie JaTUUKH (TEPMOMEXAaHUYECKHE, TIK-1.V.1
TEPMOPE3UCTUBHBIE, TEPMOIIAPHI)

11 Marepuaiibl, UCIIOJIB3yEMbIE B MUKPOCUCTEMAX [1K-1.3.1

12 [ToBepxHOCTHAasE MUKPOOOpaboTKa NK-1.V.1

13 BripamuBanue KpucTamioB 1o meroay YoxpanbCckoro I1K-1.3.1

14 Mexanundeckue npeobdpaszoBarenu (Tb€30PE3UCTUBHBIC, [K-1.V¥.1
MbE303JIEKTPUYECKHUE, EMKOCTHBIC U PE30OHAHCHBIC)

15 OCHOBHBIE 3TaIbl TEXHOJIOTHYECKOr0 IpoIiecca IIK-1.YV.1
M3TOTOBJICHHSI IOJYIPOBOJHUKOBBIX MOJJI0KEK

16 MexaHnudeckue MpUBOABI (AIEKTPOCTATUYECKHIE U IK-1.3.1
MbE302JICKTPUUECKHUE)

17 [TonynpoBoanuku B TexHosorun MCT [IK-1.¥.1

18 [TpeoOpaszoBarenu (IaT4nkn) u3mydeHuid (0T POTOINOIOB [IK-1.3.1
JIO TTUPOMETPOB)

19 MeTobI OCaXKIEHN TOHKUX IUIEHOK 13 Si02 IIK-1.V.1

20 Knaccudwukanus metonos m3rorosnenus MOMC ycrpoiicts | TTK-1.3.1

21 YnakoBka MOMC ycTpoHCTB B METALTUYECKHE KOPITyCa IK-1.V.1

22 CpencTBa u3MepeHus mapaMeTpoB OKPYIKAIOIIEH Cpebl, IK-1.3.1
OCHOBHBI€ THIIbI TATYMKOB

23 [TpumeHeHne eMKOCTHBIX puBooB B MCT [K-1.3.1

24 OcaxaeHue NoJUKPUCTAINYECKOTO KPEMHHUS [IK-1.¥.1

25 MeTo 1 aHOJHOTO COETMHEHUS IMK-1.V¥.1

26 [TnazmenHoe xummueckoe Tpasierue (I1XT) IIK-1.V¥.1




27 Cxema yCTaHOBKH JUIsl OCaX/I€HUs TOHKUX IuieHok u3 SI02 | [IK-1.3.1
1 Si3N4(XuMHYECKOe OCaXICHUE U3 Ta30BOH (ha3bl IPH
HU3KOM JIaBJICHUHN)
28 Tunel MUKpOCTPYKTYP, BXoAsIMX B coctaB MOMC [1K-1.3.1
29 Caapka masneanem CKMH IMK-1 V.1
30 TexHonorust 06beMHOIl MEKPOOOpaboTKH [IK-1.¥.1

Bomnpocs! (3agaun) mis 3adera / nug . 3adera npencraBieHs! B Tadmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) nis 3adera / qudd. 3adera

Ne m/m [Tepeuens BompocoB (3amayw) auist 3adeta / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHBIM MJIAHOM HE IPEYCMOTPEHO

[lepeuenp TeM s KypcOBOTO MPOEKTUPOBAHUS/BBHIIOIHEHUS KYypCOBOM pabOThI
MpeICTaBICHBI B Ta0nwmie 17.
Ta6mmma 17 — [lepedeHs TeM i KYpCOBOTO MPOSKTHPOBAHMSI/BBITIOJHEHUSI KYPCOBOH paOOThI

Ne i/t

KYPCOBOil pabOThI

[TpumepHBIii IepeYeHb TEM IS KyPCOBOTO IPOSKTHPOBAHUS/BHITTOTHEHHS

Y4eOHBIM IJIAHOM HE PEAYCMOTPEHO

Bompocel 11 mpoBezneHUsT TPOMEXYTOUHOM aTTecTallud B BUJE TECTUPOBAHUSA
npecTaBiIeHbl B Ta0nuie 18.
Tabnuna 18 — IlpuMepHblil epedeHb BOMPOCOB JJIsi TECTOB
Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB Kon
WHANKATOpa
1 Ocobennoctu koHCTpYyKInu MOMC. ITK-1.3.1
2 Marepuanisl, npuMeHsieMble B KOHCTpYKinu MOMC. I1K-1.3.1
3 Oo6wemuas TexHosorus cunteza MOMC. ITK-1.3.1
4 [ToBepxHOCTHas TexHonOrus cuareza MOMC. [K-1.3.1
5 OCHOBHBIE TEXHOJIOTHYECKUE OIIEPALH, TPUMEHIEMBIE B IK-1.3.1
nipousBojcTee MOMC.
6 OcCHOBHBIE TEPMUYECKUE ONEPALUN, IPUMEHSAEMBIE B IPOU3BOJICTBE IK-1.3.1
MOMC.
7 Bunel nutorpadun, npuMensiemblie B mpon3Boactse MOMC. I1K-1.3.1
8 OCHOBHBIE BUJIbI PE3UCTOPOB, NMpuMeHsieMble B ipon3Boictee MOMC. | T1K-1.3.1
9 Bunsl gporonurorpadum. I1K-1.3.1
10 DnexTpoHHas autorpadusi. [IK-1.¥.1
11 Wonnast mutorpadust. NK-1.V.1
12 PentrenoBckast mutorpadusi. [IK-1.¥.1
13 HNmMMmepcronHas iurorpadusi. IMK-1.V¥.1
14 Jlazepnast mutorpadusi. IIK-1.V¥.1
15 OCHOBHBIE TEXHOJIOTHYECKHE oneparuu GopMooOpa3oBaHusl, IK-1.V¥.1
pUMeHsieMble B 00beMHOM cTexHonornu MOMC.
16 OCHOBHBIE TEXHOJIOTHYECKHE omneparuu ¢opMooOpa3oBaHusl, IK-10.V.1
MIPUMEHSAEMbIE B TOBEPXHOCTHOM TexHoaoruu MOMC.
17 Crnenuduueckue cOOpoUHbIe onepanuu, npumensemsle B TexHoiorun | [IK-1.Y.1
MOMC.




[lepedeHp TeM KOHTPOJBHBIX PAOOT MO AUCIUIUIMHE OOYYarOIIMXCA 3a0YHOM (OpPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0wuie 19.

Ta6mmma 19 — [lepeyeHh KOHTPOIBHBIX PabOT
Ne /m [lepeueHb KOHTPOJIBHBIX PabOT
He npexycmoTpeHo

10.4. Meroauueckue  MaTepuaibl,  ONpPEIENSAIOUIMEe  MPOLEAYypbl  OLEHUBAHUS
MHAMKATOPOB, XapaKTEpU3YIOIIUX ATanbl (OpPMHUpPOBAHHUS KOMIETEHIMM, coiepx aTrcs B
JOKAJIBHBIX HOpMaTuUBHBIX akTax [YAII, pernmameHTHpyrOmMX MOPALOK W HPOLEAYPY
IPOBEJCHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUYHOM aTTecTallui 00y4aroluxcs
['VAIL

11. Meronuueckue ykazaHus sl OOyJArOIINXCS IO OCBOCHUIO JUCITUTIITMHBI

11.1. Meronuyeckue yKazaHus s OOy4arOUIMXCS IO OCBOCHHIO JIEKIIMOHHOI'O
Marepuaa

OcHOBHOE Ha3zHAauY€HHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE U SICHOE U3JIOKEHHE yaeOHoro MaTepuaina. HaznaueHue cCoBpeMEeHHOM JIEKIIMK B paMKax
JTUCITUIUIMHBL HE B TOM, 4YTOOBI TOJIYYUTh BCIO HHPOpPMAIUIO 1O TeME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEM AUCIUIUIMHBI, METOJOB HAYYHOTO IO3HAHUS, HOBEHUIINX
JTOCTIKCHHM HaydHOM MbICiH. B ydeOHOM mpoliecce JICKIMs BBITOJHAET METOAO0IOTUYECKYIO,
OpPraHU3AIMOHHYI0 M MH(GOPMAIMOHHYIO (yHKIMH. JIEKIMsS pacKpbIBacT MOHITHHHBIA anmapar
KOHKPETHOM 00siacTh 3HaHUs, €€ TpOoOJEeMBbI, JaeT IEeIbHOE MPECTaBICHUE O JMCIUIUIMHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMU JUCHUIUTMHAMH.

IInanupyemeie pe3yJIbTAThl IPH OCBOCHUU 00YYaIOIIMMHUCS JICKIIMOHHOIO MaTepuaa:

— TOJyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPHIX
ONPEAEIAETCA LEJIEBOM YCTAHOBKOM K KaXI0M KOHKPETHOU TEME;

— TIOJMy4YEHUE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEMOIaBaTENIEM;

— pa3BuTHE MpO(ECCHOHANBHO-EIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIUICHUS.

— TIOSIBJICHHWE HEOOXOAMMOTO MHTEPECa, HEOOXOIUMOTO JJIS CAMOCTOSITETLHON pabOTHI;

— MOJIyYEHHE 3HAHHUM O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O MPOTHO3€
WX pa3BUTHS Ha OJIMDKANUIINE TOJIBI;

— HAYYUTHCS METOIUYECKH 00padaThiBaTh Marepwall (BBIICISITH TJIaBHBIC MBICIHA U
MOJIO’KEHUSI, MPUXOJUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPATH UX B PA3IMYHBIX (OPMYITUPOBKAX);

—  TOJy4YeHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHITHH.

JIeKUMOHHBI MaTepuan MOXET CONPOBOXKIATBCA JEMOHCTpalUed CIIAWI0B W
WCIIOJIb30BAaHUEM pPa3/laTOYHOr0 MaTepuajga IpHh TPOBEACHUH KOPOTKHX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHS OTJICIBHBIX TEMATHK MO JUCIUTIIINHE.

CTpyKTypa IpeoCcTaBICHUs JICKIIMOHHOTO MaTeprania:

- TeMaTHYECKHUE JICKIIUU T10 pa3zesiaM Kypca;

- IEMOHCTpaLHUs CIai0B;
- KOHTPOJIBLHBIE BOMPOCHI K pa3zeiiaM Kypca.

JIeKIIMOHHBIC MaTepUaIbl UMCIOTCS B M3JaHHOM BHJIE, B BUJC JJICKTPOHHBIX PECYpCOB
oudbmmorexu ['YAIL

11.2. MeTtonuueckue yKazaHus st 00y4aronuxcs 1Mo BBHITTOJIHEHHUIO Ta00PaTOPHBIX paboT



B xoze BbInonHEHN 1a00PAaTOPHBIX pabOT 00yYarOIIUICs JOKEH YIIIyOUTh U 3aKPEHUTh
3HAHU, IPAKTUYECKUE HaBBIKH, OBJIAJETh COBPEMEHHONW METOJUKON U TEXHUKON SKCIEPUMEHTA
B COOTBETCTBUM C KBIM(UKALMOHHOW XapaKTEPUCTUKOW oOydwaromierocs. BeimomHeHue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKOH, PACUETHO-aHAIUTHYECKOM
4acTel U KOHTPOJIbHBIX MEPOIPUITHH.

BrimonHenne nmaGopaTOpHBIX PabOT 00YyYaKOMIUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yUYeHHs] TUCHMIUIMHBL, OIpeNeIsieMOil ydeOHbIM IUIAaHOM, U OTHOCHUTCS K CpPEICTBaM,
00ecreunBaroIluM PEeLIeHUE CIeYIOINX OCHOBHBIX 33/1a4 00y4aroIerocs:

— INpHOOpETEeHHE HABBIKOB UCCIIEJOBAHUS IIPOLIECCOB, SIBICHUHN U 00BEKTOB, N3y4aeMbIX
B PaMKax JaHHOU AMCLMIIJIUHBL;

— 3aKpeIUICHMEe, PAa3BUTHE M JeTalu3alys TEOPETUYECKUX 3HAHWM, MOJyYEHHBIX Ha
JEKIMSIX;

— IOJIyuyeHHe HOBOM MH(OpMaIUK 110 N3y4aeMOW AUCLHUILINHE;

— NpHOOpEeTeHHE HaBBIKOB CaMOCTOSATENIbHON pabOThI € 1a00paTOpHBIM 000PY0BaHUEM
U ipubopamu.

3ananue u TpeOOBAHMS K IIPOBEICHUIO J1a00PATOPHBIX PA0OOT
JIabopaTopHbie pabOTHI BBIMOJHSIOTCS B JIAOOPATOPUH HA JTAaOOPATOPHBIX YCTAaHOBKAX C

3aI10JIHCHUCM ITPOTOKOJIa U3MCP CHUMH.

Crpykrypa u dhopMa otdera 0 1aboparopHoil pabore

OtyeT o 1aGOpaTOpHON paboTe BKIIOYAET 00s3aTEIbHBIC MYyHKTHI, TIPEACTABICHHBIC B
MCTOANYCCKUX YKa3aHUIX.

TpebGoBanust kK 0opMIIEHHIO OTYETA O TabOPaTOPHOU paboTe

TpeboBanust kK 0HOPMIICHUIO OTYETA MPEACTABICHBI B METOINIECKUX YKA3AHUIX

Metoanyeckue ykazaHHs U3/1aHbl B BUJIE 3JIEKTPOHHBIX pecypcoB onbmmnotexku ['Y AIT

11.3. MeTtonuueckne yka3zaHus JUIsi O0OyYarOIIMXCs 110 MTPOXOXKICHUIO CaMOCTOSTEILHOM
paboThI

B xone BBINOJHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONTUICS BBITIOIHAET PaboTy IO
3aJaHUI0 ¥ TPU METOJUYECKOM PYKOBOJICTBE NpENoaBaTeisi, HO 0e3 ero HemocpeaCTBEHHOTO
YYaCTHSL.

Jns oOyyaromuxcst 1mo 3aoyHoOi ¢opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOS1 KOHTPOJIBHYIO PaboTYy.

B mporecce BBIOTHEHUS CaMOCTOSTENBHONH paboThl, Y oOyuaromierocs (Gopmupyercs
1esiecoodpasHoe MIaHUPOBaHUE paboUuero BpeMEeHH, KOTOPOE TIO3BOJISIET M Pa3BUBATH YMEHUS U
HAaBBIKM B YCBOCHHHM M CHCTEMATH3allMM MPUOOPETaeMbIX 3HAHWUN, O0ECTeunBaeT BBICOKUUN
YPOBEHb YCIEBACMOCTH B TEPUOJ OOYYEHHUS, TIOMOTACT TOJYYUTh HABBIKK TOBBIIICHHUS
npo¢eCCHOHATIBLHOTO YPOBHSI.

MeToauyecKMMH ~ MaTepuallaMd,  HAaIlpaBISIONIMMU  CaAMOCTOSITENILHYIO  paboTy
00yYarOIIUXCASBISIOTCS:

—  y4eOHO-METONYECKHI MaTepHal 1Mo TUCIHUILIHNHE;

— METOJIMYECKHE YKa3aHMS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PadoT (U1 00ydYaroMXCst
10 3a09HOU (hopMe OOyUEHHS).

11.4. MeTtonuueckue yKazaHus sl 00yJaronuxcs Mo MPOX0XKICHUIO TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJIb KadyeCcTBAa 3HAHUMU
00y4JaroIuXxcsi, OCYIIECTBIIEMOTO B TEUEHUE CEMECTpa C IENbI0 OIEHUBAHUS XOJa OCBOCHUS
JTUCIHATIIHHEL.



IIpn npoBeneHMHM TEKyLIETO KOHTPOJS YCIEBAEMOCTH HCIOJIB3YIOTCS KOHTPOJIBHBIE
TECTOBBIE BOIIPOCHI, ITPEICTABICHHBIE B METOAUYECKUX YKA3aHUAX IO MPOXO0XKIACHUIO TEKYILErO
KOHTPOJISL YCIIEBAEMOCTH. Pe3ynbTaTsl TEKYIEro KOHTPOJS OLCHUBAIOTCS U YUUTBIBAKOTCS IIPU
IIPOBEJCHUH NTPOMEKYTOYHON aTTECTALUN.

11.5. MeTtonuueckne ykazaHUs I OOYYaIOIIUXCS MO MPOXOXKICHHUIO TPOMEKYTOUHOM
arrecraquu.

[IpomexyTtounast ~ arrectauus  OOydYarOIIMXCS — MpeAyCMaTpUBaeT  OIlCHUBaHHE
MPOMCIKYTOYHBIX U OKOHYATCJIbHBIX PE3YJIbTATOB OGy‘-IeHI/ISI II0 AUCHUIIJIIMHE BKJIOYACT B C€6$I
OK3aMeH. OJK3aMe€H TMPOBOJUTCS B TMEPHOJ HSK3aMEHAIIMOHHOM CECCMM U 3aBEpIIaeTcs
aTTECTAlMOHHOU OIICHKOM «OTIUYHOY, «XOPOLLIOY, «YIOBJIETBOPUTEILHOY,
«HEYIOBIIETBOPUTEIIHHO.

JIuct BHECEHUS! U3MEHEHHUH B pabouyro MporpaMmy JUCHUTUINHBI

Jlata BHECeHUs

U3MEHEHUH 1 Hara u Ne
N ITonmuce
JOTIOJTHEHHUH. . . IPOTOKOJIA
CopnepxaHue U3MEHEHUH 1 JOTIOJTHEHUH 3aB.
IToanuce 3acenaHus .
kadempoit
BHECIIIETO Kageaps

HN3MCHCHUA




