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Annoranus

Hucuumnnuna «HaHOCTPYKTypbl M HaHOMAaTepHaibl» BXOAUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
cnenuaibHoctd  11.03.03  «KoHcTpyupoBaHHE€ U TEXHOJOTHUSI SJICKTPOHHBIX CPEACTB  »
HanpasiieHHOCTH «lIpoekTupoBaHMe M TEXHOJIOTHS 3JIEKTPOHHO-BBIYMCIUTENBHBIX CPEICTBY.
Hucnurmuna peanusyercs kadeapoit «Ne23y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

[IK-10 «I'0TOB BBINOJHATH HPOCKTUPOBAHHE YCTPOMCTB MHKPOIICKTPOHUKU U
pa3palaTbIBaTh TEXHOJOTHUIO UX U3TOTOBJICHUS

CopepxaHue NUCUUILIMHBI OXBAThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MPOEKTUPOBAHUEM
U IPOU3BOJCTBOM MHUKpO3JeKTpoMexaHnueckux cucteM (MOMC) M uUX KOMIIOHEHTOB —
MUKPO3JIEKTPOMEXaHUUECKUX TaTYMKOB U UCIIOJHUTEIbHBIX YCTPOUCTB.

[IperonaBanre MUCHMIUIMHBI TpEIyCMaTpUBaeT cleayromue (OopMbl OpraHU3aluu
yueOHOro mpoliecca: JeKIuu, 1a00paTopHble padoThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITENIbHAS
pabota 00yuaromierocsi, KypcoBoe mNpoeKTHPOBAHUE.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTAIUs B (popMe dK3aMeHa.

OO0mias TpyA0EMKOCTh OCBOEHUS AMCIMILIUHBI COCTaBIseT 4 3a4eTHhIX eAuHHIbI, 144
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Lenbto npenogaBanust JUCUUILUIMHBL «HaHOCTPYKTYyppl M HaHOMAaTepHalbl» SBISETCS

(dbopmupoBaHue YriyOIeHHOM MOArOTOBKU CTYAECHTOB HampaieHus «KoHCTpynpoBaHue

U TEXHOJIOTHS DJIEKTPOHHBIX CpencTB». OCHOBHBIMU 3ajjayaMy M3YYEHUs AMCLMIIINHBI

ABJISICTCA MOJYyYEHHUE CTYIAEHTaMM TEOPETUYECKUX 3HAHUH M NMPAKTUYECKUX HABBIKOB IO

0a30BbIM TEXHOJOTHSIM M THUIOBBIM KOHCTPYKLUSM MuKpocuctemHoit texuuku (MCT),

HaHoOMaTepHuajaM U HaHOTEXHOJIOTHSIM.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30oBaTeNbHOM MporpaMMbl BbICHIEr0 00Opa3oBaHus (Jajiee —
OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0OyUEHHs MO AUCLUILUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCLMILIMHBI O0OydYaroUuiics AOKEH 00JjanaTh CieIyOLIUMU
KOMIIETEHIIMSIMU WM UX YacTAMU. KoMIeTeHIIMY U MHAMKATOPbI UX JTOCTH)KEHUS IPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMIA U HHINKATOPOB MX JOCTHKEHHS

Kon u
Kareropus (rpynna) Koz v HanMeHoBaHKe WHIUKATOPA JOCTHKEHUS
KOMITETCHIHT HAHMCHOBAHME KOMITETCHIIH
KOMIIETCHIINH
[TK-10.3.1 3HaeT ocHOBHBIE TPeOOBaHUS K
BCIIOMOTATENbHBIM YCTpOiicTBaM (O10Kam
MUTaHUS, UHIUKATOpaM, KOHTPOJIbHBIM
yCTpOMCTBaM), MEXaHUYECKUE U KIMMATUYECKUE
ITIK-10 I'oToB TpeOOBaHUs, SKCILTyaTallUOHHBIE TPEOOBAHMIA,
BBIIIOJIHATh TpeOOBaHUM K CEpUHHO CIIOCOOHOCTH,
MIPOEKTUPOBAHHE HAJEKHOCTH U APYTUM MOKa3aTENSIM
[IpodeccuonanbHblie | yCTPOHCTB [TIK-10.VY.1 ymeer popmynrpoBaTh LETU U 334a4U
KOMIIETEHIINH MUKPO3JIEKTPOHUKN | IPOEKTUPOBAHUS SJIEKTPOHHOTO U
U pa3pabaTbiBaTh MHUKPO3JIEKTPOHHOTO YCTPONCTBA WJIK CUCTEMBI,
TEXHOJIOTHIO X pa3pabaTeiBaTh TEXHHYECKOE 33JaHHE Ha
U3TOTOBJICHUS IIPOEKTUPOBAHUE
[TIK-10.B.1 BnageeT HaBbIKaMU BBIOOPA
ONTUMAJIBHBIX TPOCKTHBIX PEIICHU Ha BCEX
ATanax OT TEXHUYECKOTro 3aJaHusl 10
MIPOM3BOJICTBA MUKPOAJIEKTPOHHBIX U3AEIIUN

2. Mecro nuctutuiiHbEL B cTpykType OI1
JucuunimHa MoXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPU U3YYCHHUH CIICTYIONIUX JTUCIUIUIAH:
«Marepuanbl 1 KOMIIOHEHTHI 3JIEKTPOHHBIX CPEICTBY,
«DHU3NKO-XUMHUYECKUE OCHOBBI TEXHOJIOTHH DJIEKTPOHHBIX CPEICTBY,
«Duznyeckre 0OCHOBBI MUKPOIJIEKTPOHUKI,
«Texnonorus npoussoacTea IC».
3HaHUs, TMOJYYECHHbIE NPH M3YyYEHWHU Marepuana JaHHOW JUCUUIUIMHBL, UMEIOT Kak
CaMOCTOSITEIIbHOE 3HAUYCHHE, TaK M MOTYT MCIIOIh30BaThCS MPU N3YYECHUHN APYTHX TUCIUTIINH:
«TexHOonorum MUKpPOCUCTEMHOMN TEXHUKI.

3. O0BeM u TpyI0EMKOCTb TUCITUTLIUHBI

Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIUINHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.



Tabmuua 2 — O6beM U TPYLI0EMKOCTh AUCIUILINHBI

TpynoeMKkocTs 1o
Bun yuebnoit pabotsl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 17 17
AyoumopHnuie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npaktuueckue/cemunapckue 3anarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (qac)
9K3aMeH, (Jac) 54 54
Camocmoamenvnan paboma, Bcero (4ac) 39 39
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.%%)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPyJOEMKOCTH JUCIUIUIMHBI IO Pa3/ieiiaM U BUJIAM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI IUCIUITITHHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (uac)
Cemectp 6
Pasnen 1. Kinaccudukanus v MpUHIUIBL TOCTPOCHHS 4 2 3
CPEJICTB MUKPOCHCTEMHON TEXHUKU
Paznien 2. Marepuaiisl, npyuMEHSIEMBbIE JTsI 3 2 3
npousBoacTea MOMC.
Pasnen 3. OcobennocTu nmpoektupoBanuss MOMC 3 2 3
Pasnen 4. Texnonoruueckuii cuares MOMC 3 1 3
Paznen 5. TuroBble ¥ MepCHEKTHBHBIEKOHCTPYKITUH 3 1 3
MOBOMC
Paznien 6. TunoBbie TEXHOIOTHYECKHE OTIEPAIUU B 3 5 3
npousBoactee MOMC
Paznen 7. KoncTpyupoBaHue u pacdeT dJIEMEHTOB 3 1 3
MOMC, ocHOBaHHBIX Ha Pa3IMYHBIX TEXHOJIOTHSIX
Paznen 8. IlepcriekTUBHBIE TEXHOJIOTHH ITPOU3BOICTBA 5 1 3
MBMC
Paznen 9. Hanotexunonorus. HaHOCTpYKTYpHI 1 ) 1 3
HaHOMATEPHABI
Paznen 10. CamocOopka U KaTajau3 HAaHOCTPYKTYP 2 1 3
Pa3;v[en 11. MexaHU4ECKHUE U SIEKTPHUUECKHE ) 1 3
CBOWCTBA HAHOMATEPUAIIOB
Pasnen 12. HaHo2/1eKTpOMEXaHUUECKHE CHCTEMBI 2 1 3
Pazmen 13. MeTopI HCCITEI0BAHUS HAHOCTPYKTYP 2 1 3
HUroro B cemectpe: 34 17 39




Htoro 34 0 17 0 39

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTC B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCS  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
poeCCHOHATIBHOM 1€ TEbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0OHIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HazBanue u conepkanue pa3ieiaoB U TEM JIEKIIMOHHBIX
Howmep paznena .
3aHATUN

Paznen 1. Kaaccndukanus u npuHIUNBI IOCTPOCHHS CPeICTB
MMKPOCHCTEMHOM TeXHUKH. VcTopus pa3Butus
MHUKPOCUCTEMHON TEXHUKU. MUKPO3JIEKTPOMEXaHUUECKUE
CHCTEMbI — COBPEMEHHBIN 3Tal TEXHUUECKOH IBOIIOLUU
TBEPJOTENbHOM MuKpoaiekTpoHuku. Knaccudukanus MOMC.
[TnanapHble 1 00bEMHBIE MUKPOKOHCTPYKIIMM U OCHOBHBIE
MIPUHLIMIIBI UX IIOCTPOEHUS U U3roToBieHus. [lepcriekTuBHbIE
HaNpaBJICHUs Pa3BUTHUS CPEJICTB MUKPOCUCTEMOTEXHUKHI

Paznen 2. Marepuanbl, npuMeHsieMble 1JIs1 IPOU3BOACTBA YCTPOMCTB
MODMC. XapakTepucTuKa OCHOBHBIX MaTE€pHaJIOB,
MPUMEHSAEMBIX ISl U3roToBIeHUs u3nenuii MOMC.
Koncrpykunonnsie marepuansl uzaenuii MOMC: kpeMHui,
MeTaJUTbl, KEpaMHuKa, CTEKJIA, TTOJIMMEPHI.

Pazgen 3. OcobennocTn npoekTupoBanus ycrpoiicts MOMC.
OcHosHble 251eMeHTs! KOHCTpYKIi MOMC. IIpoektupoBanue
KOHCOJIeH, MeMOpaH, MOCTOB — 3yieMeHTOB MOMC.
B3aumocBsi3p Mex 1y IIaHAPHBIMU TPUHLIUIIAMU
npoektupoBanuss MOMC u niaHapHOU TEXHOJIOTUEH UX
U3TrOTOBJIEHMUS.

Paznea 4. Texnonornuecknii cunrTe3 ycrpoiicte MOMC. Hcxonnsie
ycaoBus cuHTe3a. O0beMHbIe TeXHOIOTHU. [IoBepXHOCTHBIE
texHoioruu. LIGA — rexHonorus.

Pazgean 5. Tunosble U NEPCNEKTUBHbIE KOHCTPYKIMHU YCTPOHCTB
MODMC. Jlaturiku naBieHus. JJaTYuKu IMHEHHBIX YCKOPEHUH.
JlaTunku aOCOMIOTHBIX YIVIOBBIX CKOpocTeil. [laTunku
XUMHUYECKOro coctaBa. Mukpoxpomarorpadsl. buocerncopsl u
JKCIPECC-aHATN3ATOPBI.

Pa3nex 6. TunoBbie TEXHOJIOIHYECKHE ONepPallui B IPOU3BO/ICTBE
yerpoiicte MIOMC. Onepanuy O4NCTKH IOBEPXHOCTH

notokek. Ocak/IeHHe MAaCCHBHPYIOIIHUX JTHAICKTPHISCKUX
wienok (Si02, Si3 N4). OcaxaeHre METaAUTMIECKUX U
(heppoMarHuTHBIX MIeHOK. JIutorpadudeckue onepauu.
«KunkoctHoe» n «cyxoey» Tpasienne. Coopka MOMC.




Pasznen 7.

KoncrpynpoBanue u pacuer 3jieMeHTOB ycTpoiicteB MOMC,
OCHOBAHHBIX HA PA3JIMYHBIX TexHoJorusax. Koncrpykuuu,
OCHOBAaHHbBIE Ha KPEMHUEBOM TeXHOI0ruu. Koncrpynposanue u
METO/Ibl pacueTa KPEMHHEBBIX MOABUKHBIX
MHUKPOMEXaHUYECKHX CUCTEM U MUKPOTHPOCKOIIOB HA
MMOBEPXHOCTHBIX aKkycTuueckux BojHax (ITAB).
KonctpynpoBanue u MeTOJ] pacueTa peMHHEBBIX
aKCceJIepOMETPOB. AHAIU3 U MOAXO0] K KOHCTPYUPOBAHUIO U
pacuery MOMC Ha 0CHOBE TE€H30PE3UCTUBHBIX
MOJIYIIPOBOJIHUKOBBIX CTPYKTYp. KOHCTpynpoBaHue u pacuer
MOSMC, 0CHOBaHHBIX Ha NbE303JEKTPUUECKUX TPUHIUIIAX.
KoncTpynpoBanue 1 pacuer mbe303JIeKTPUIECKIX MeMOpaH,
MpeIHa3HauYeHHBIX 7151 padO0Thl HA 00 BEMHBIX aKyCTUYECKUX
BonHax (OAB). KonctpyrnpoBanue u pacueT pe3oHaTOpOB U
JuHUM 3anepxku Ha [TAB.

Pasnen 8.

IMepcnekTHBHBIE TEXHOJOTHU MIPOU3BOACTBA YCTPOICTB
MODMC. Texnomorug SI MOX. Texnonorus Hex SIL.

Texunonoruss SCREAM. Texnomorus EFAB. Texuonorus
ELTRAN

Paszgen 9.

HanorexHosorusi. HaHoCTpyKTYpbI H HAHOMATEPHAJIbI.
HanorexHomorns Kak OCHOBHOE HaIpaBJICHUEC PA3BUTHA
BBICOKHX TeXHOJIOTHI. OCHOBHBIE HaITpaBJICHUA HAYYHBIX
HCCIEA0BaHUM U TPAKTUYECKUE TPUMEHEHUSI HAHOTEXHOJIOTUH.
Hanoxitactepsl METAIIIOB U MOJIYIIPOBOAHUKOB. ['a30BbIe
MOJIEKYJIIPHBIE KJIACTEPBL. Y TJIEPOIHBIE HAHOCTPYKTYPHI U
HaHOTPYOKHU. OObEMHBIE HAHOCTPYKTYPUPOBAHHBIE

MaTepuaisl. PazynopsgoueHHble CTPYKTYpbl 1 HAHOKPUCTAJUIBI.
Kpucrannel u3 MeTanan4eckux HaHOYACTHII.

Pasnean 10.

CamocOopka 1 KaTaJm3 HAaHOCTPYKTYP. [Iponeccsr
camocOopku. [TomynpoBoIHUKOBBIE OCPOBKOBBIE CTPYKTYpPBI U
MoHocou. Katanus Hanoctpyktyp. [lopucteie Matepuaisl,
KOJUIOMJIBI.

Pa3zgen 11.

MexaHn4ecKHe U 2JIEKTPHYECKHE CBOHCTBA
HAHOMATEPHAJIOB

Pa3zpen 12.

HanossexTpomexanuyeckue cucrembl. HaHomammHe! u
HaHOMPUOOPBL. MeTo/1bI CHHTE3a HAHOYCTPONCTB.

Paspen 13.

Metoabl ucciie10BaHusl HAHOCTPYKTYP. Mccnenosanus ¢
MIPUMEHEHUEM aTOMHOI'O CHJIOBOTO MUKPOCKOTIA.

Bo03M0OXXHOCTH CKaHUPYIOWIETO TYHHEIBHOTO MUKPOCKONIA U
HaIlpaBJICHUs UCCIICTOBAHUA.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOJIHNILIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUS U UX TPYAOCMKOCTDb




W3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTUYECKUX | TpPymOEMKOCTh, |IPaKTUYECKOU |pa3jaeia
/o 3aHATHI 3aHATAI (dac) IIOJTOTOBKH, | JUCLIMII
(gac) JIMHBI
Y4eOHBIM IIJIAHOM HE TPETyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OpPaTOPHBIX 3aHATHIA U UX TPYAOEMKOCTh MPUBEICHBI B TaOIHIIE 6.
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
W3 Hux Ne
TJJH HammeHoBaRHe 1aG0paTOPHBIX PaGoT Tp-‘/ﬂz’i‘goc“’ “ﬁgﬁ;gfg;ﬁg” Efci[f;r?
(gac) JIMHBI
Cemectp 6
1 | UccnenoBanue mojeneil CKaHUPYIOLIEH 4 1 2
30HJIOBOM MUKPOCKOITUHU
2 | UccrnemoBaHue MOBEpXHOCTH TBEPBIX TEJ 2 1 2
METOJIOM CKaHUPYIOLIEH TYHHEIbHOMN
MHUKPOCKOITHH
3 | UccnenoBanue mporeccoB Ha MOJCIN 3 1 2
CKaHUPYIOUIEH TYHHEJIbHON MUKPOCKOITUU
4 | UccnenoBanue npoIeccoB Ha MOJEIH 4 1 2
ATOMHO-CHJIOBOM MHUKPOCKOITUHU
5 | HccnenoBanue mpoieccoB Ha MOIEIIN 4 1 2
ONMMKHETOJIHHON OMTUYECKON MUKPOCKOITHH
Bceero 17

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI

Y4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIXxcs
Bunsl camoctosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe /.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 6,
Bux camocrositensHOM paboThI
qac qac
1 2 3

W3ydeHue TeopeTHuecKoro MmaTepuania

15 15
qucuuriaHel (TO)
KypcoBoe npoektupoBanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 12 12
ycneBaemoctu (TKVY)
Jomamuee 3amganne (/13)




Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K mMpoMeXyTOYHOU

arrectaruu (I1A)

12 12

Bcero: 39 39

n.a. /-11.

5. IlepedyeHnb yueOHO-METOUYECKOTO 0OECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThl 00yUYarOMUXCs [0 JUCHUTUTMHE (MOJIYJIIO)
Y4eOHO-METOINYEeCKUE MaTepHalibl Ui CaMOCTOSITEIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TAHUN

[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX Y4EOHBIX U3/IaHUMN IIpUBeieH B Tabmule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

KomgecTso OK3EMILUIAPOB B

TUIIOBBIX IPUOOPOB U YCTPOUCTB: YueO.
noco6wue 1ist By30B / CII6I'Y AIL. CII6.
2005. — 300 k3.

Hludp/ O6ubanoreke
URL axpec bubnuorpaduueckas ccplika (KpOME HEKTPOHHEIX
9K3EMILISPOB)
629.7(JIUAII) | KoHcTpyupoBaHue ¥ TEXHOJIOTUS 20
1122 M3MEPUTENIbHO- BBIYMCIUTEIbHBIX
KOMILJIEKCOB JIETAaTEJIbHBIX allapaToB
[Tekcr] : yueOHOe mocobue / B. II.
ITamxkos, 4. A. [Tonosckas, O. M.
®dumnonos. - CII0. : U3a-so JIMAII, 1991. -
100 c.
621.396.6(075) | KorcrpyupoBaHue U TEXHOJIOTHS 44
B67 M3TOTOBJIEHUS PAJUOAIEKTPOHHON
armapatypsl [Tekcr] : yueOnuk / H.
®. Bonnepuep. - Kues : Buma k., 1970. -
363 c.
621.396 KoHcTpyupoBaHue paguno3neKTpOHHON 32
1128 anmnaparypsl :OCHOBHbIE TPOOIEMBI U
coBpemeHHoe coctosinue [Tekcr] / B.
B.Ilectpsikos. - M. : Cos. paano, 1969. -
208 c.
621.38 B90 Bynerae A.JI. DnekTpoHHBIE PUOOPHL. — | 4
M.: Jlaiit, 2000. — 416 c.
681.2 ('YAII) | Jlapun B.I1., Hlenect [1.K. 300
JI25 KoHcTpynpoBanue u nmpon3BoCTBO

Ilepeuenn

TeHeKOMMYHHKaHI/IOHHOﬁ ceTn

7. TlepedeHb 2IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»

AIEKTPOHHBIX o0pa3oBaTeNbHBIX
«HTEpHETY,

npuBeseH B Tabmuie 9.

pecypcoB UH(pOPMAaIMOHHO-

H606X0}1I/IMBIX UIA  OCBOCHUSA OUCIIHUIIJINHBI




Tabmuua 9 — IlepedyeHb SNEKTPOHHBIX OOpPa30BaTENbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»

URL anpec HaumenoBanue

http:/lib.aanet.ru/ Hoctyn B OBC «Jlanb» ocymectisiercst no goroopy N2 27, N228
0127.01.2021

Hoctyn B ObC «ZNANIUM» ocymectBisiercs mo gorosopy N2 071
0124.02.2021

Joctyn B DBC «FOPAMT» ocymecrpisiercs o gorosopy N2 070 ot
24.02.2021

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 o0OecCHeueHus, HCIOJIb3YEeMOT0 TIPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPAaMMHOTO obecriedeHus npejacrasieH B Tadumie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUECKOH 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | JlexuuoHHas ayauTopus 13-07 (bM)

10. OrmeHo4HBIE CpeICTBA TSI POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CpPEACTBAJIS TPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJISl TPOBEACHUSI POMEKYTOUHON aTTeCcTalluu

Bun npoMexyTouHOM arTecTanun IlepeueHb OLICHOYHBIX CPENICTB
DK3amMeH Cnucok BONPOCOB K IK3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3agaun;
TecTsl.



http://lib.aanet.ru/

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepun onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIUH

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PaKTep (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracrT;

— ONMHpasCh HA 3HAHWS OCHOBHOW W JOMOJIHUTEIBHOW JIMTEPATYpPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAPABIICHHS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPaTypPHL;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C MPAKTHYCCKOH JCSITEIHLHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOH CIIeIMaTN3UPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIUPOBAHUU BBIBOJOB U 0000IICHUIA;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«y/IOBJIETBOPUTEITHHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  HpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HarpaBJICHUH,

— MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUHN 3HAHU;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

«HEY/IOBJICTBOPHTEIIHHOY
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpecTaBieHsl B Tabmauie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon
Ne n/mt Ilepeuens BompocoB (3aaa4) Juisl SK3aMeHa HEIMEATODA
1 Knaccudukanus metonos usrorosienuss MOMC [1IK-10.3.1
2 THUnbl MEXaHUYECKUX TATYNKOB I1K-10.3.1
3 TepmMoBakyyMHO€E HaIlbIIICHUE [1IK-10.B.1
4 MoHTax KpeMHHUEBBIX KOMITOHEHTOB MeToioM ciutaBienus) | [TK-10.B.1
5 [Tporneccel hoTonuTorpaduu B TEXHOIOTUHU DIEKTPOHHOM [1K-10.3.1
anmapatypsl 1 MCT




6 Marepuansl 151 MUKPOOOpaOOTKH I1K-10.3.1
7 dopMHpOBaHNE TOHKUX TUIEHOK U3 OKCUIA KPEMHUSA [IK-10.B.1
METOJIOM TEPMOOKHUCIICHHUSI
8 OcaxieHre TMOKCH/Ia U HUTPUIA KPEMHUS I1K-10.B.1
9 TepMoKOMIPECCHOHHASI MUKPOCBapKa I1K-10.B.1
10 TennoBbie JaTYMKU (TEPMOMEXaHUUYECKHE, [IK-10.V.1
TEPMOPE3UCTHBHBIE, TEPMOIIAPHI)
11 Martepuaisl, HCII0JIb3yEMbIE B MUKPOCHCTEMAX [IK-10.3.1
12 [ToBepxHOCTHAsE MUKPOOOpaObOTKa I1K-10.V.1
13 BripamyBanue KpucTamuioB o Mmetoay YoxpaabCKoro I1K-10.3.1
14 Mexanudeckue nmpeoopa3oBaTeiu (ITbe30pEe3UCTUBHBIC, I1K-10.V.1
MbE303JIEKTPUYECKIE, EMKOCTHBIE U PE30HAHCHBIE)
15 OCHOBHBIE 3Tarbl TEXHOJOTHYECKOTO Mpolecca I1K-10.B.1
M3TOTOBJICHUS MTOTYITPOBOIHUKOBBIX TIOJIOKEK
16 MexaHuuyeckue npuBoAbI (IMEKTPOCTATUYECKUE U [IK-10.3.1
MbE302JIEKTPUUECKHE)
17 [TonynpoBonuuku B TexHosnoruu MCT [IK-10.VY.1
18 [TpeoOpa3oBarenu (FaT4YUKK) U3Iy4eHUH (0T POTOINO0B [IK-10.3.1
JIO TIMPOMETPOB)
19 MeTobl OCaXIeHUs TOHKUX TUIeHOK u3 Si02 [IK-10.B.1
20 Knaccudukanus metonos usrorosnenuss MOMC ycrpoiicts | T1K-10.3.1
21 VYnakoBka MOMC yCTpoiCTB B METAJNINYECKUE KOpITyCa [IK-10.B.1
22 CpencTBa U3MEpeHHs MapaMeTPOB OKPYKAIOIIEH CPEebL, [1K-10.3.1
OCHOBHBIC THITBI JATYMKOB
23 [Ipumenenue eMKocTHBIX TpuBOAO0B B MCT [IK-10.3.1
24 OcaxaeHue NoJIUKpPUCTAUNINYECKOTO0 KPEMHUS I1K-10.B.1
25 Metox aHOIHOTO COeTMHEHHS [1K-10.B.1
26 [TrazmenHoe xumuaeckoe Tpasienue (I1XT) I1K-10.B.1
27 Cxema yCTaHOBKH ISl OCAXJISHHs TOHKHX mieHok u3 SI02 | TIK-10.3.1
u S13N4(xuMHuueckoe ocaxkieHue 13 ra3oBoi (asbl npu
HU3KOM JIaBJICHUN)
28 THUIBl MUKPOCTPYKTYp, BXOIAUMX B coctaB MOMC I1K-10.3.1
29 Cgapka gasinenuem CKUH T1IK-10.B.1
30 TexHonorust 00beMHOM MUKPOOOPaOOTKH I1K-10.B.1
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuma 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne i/ [Tepeuens BompocoB (3aga4) ans 3adera / qudd. 3adera HHKaTOpa

Y4eOHbIM MJIAaHOM HE PEAYCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOJHEHUSI KypCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO NPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Ne n/mn .
KypcoBOil paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bomnpocel i mpoBeneHUsT NPOMEXYTOYHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IIpeJICTaBJICHBI B Ta0wmIe 18.




Tabmuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne n/mt [IpuMepHBIii IepedeHb BOIIPOCOB 1JIs TECTOB Kon
WHIUKATOpa
1 Ocobennoctu koHcTpyKInu MOMC. [1K-10.3.1
2 Martepuassl, npuMeHsiemble B KOHCTpYKIuu MOMC. [IK-10.3.1
3 Oo6wemuas TexHomorus cuareza MOMC. IK-10.3.1
4 [ToBepxHOCcTHas TexHONOrUs cuureza MOMC. [1K-10.3.1
5 OCHOBHBIE TEXHOJIOTMYECKHUE OTEpPALINH, TPUMEHIEMbIC B I1K-10.3.1
npoussojctee MOMC.
6 OCHOBHBIE TEPMHUYECKHE OTIEPAIIUU, TPUMEHSIEMBIE B TTIPOU3BOICTBE [1K-10.3.1
MOMC.
7 Bunpl murorpadum, npumensemsie B mpousBoactee MOMC. I1K-10.3.1
8 OcHOBHBbIE BH/IbI PE3UCTOPOB, TpuMeHsieMble B mpon3Boactse MOMC. | 11K-10.3.1
9 Bunst poronurorpaduu. [IK-10.3.1
10 DNeKTpOHHAs JINTOTpadus. IK-10.B.1
11 Wonnas nmutorpadusi. [1IK-10.B.1
12 PentrenoBckas nurorpadus. I1K-10.B.1
13 NmmepcruonHas tutorpadusi. IT1K-10.B.1
14 JlazepHas nuTorpadus. I1K-10.B.1
15 OcHoOBHbIE TEXHOJIOTHYECKHE onepauu (opMooOpa3oBaHusl, [IK-10.¥.1
puUMeHsieMble B 00beMHOI cTexHonoruu MOMC.
16 OcHOBHbIE TEXHOJIOTHYECKHUE onepanuu GopMooOpa3oBaHHUs, IIK-10.V.1
[IpUMEHsIEMbIE B IOBEPXHOCTHOU TexHosoruu MOMC.
17 Crenuduueckue cOOpoUHBIE oniepaiyu, npuMensemsie B TexHoiorun | 11K-10.B.1
MOMC.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYdYarOIUXCsl 3a09HON (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0wmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIIL, peraMeHTHpyOmuX MOPSAOK W IpOLEAYypYy
IPOBEIECHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluyi 00y4aroIuXxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. Meroauueckue ykasaHus i1 OOYYalOIUXCS 10 OCBOCHHUIO JIEKIIMOHHOTO
Mmarepuana

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rmy0oKoe M SICHOE H3JIOKEeHHEe y4eOHOro Martepuana. HasHaueHne COBpEMEHHOW JIEKIWH B
paMKax JIUCIHMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO 1O TEME, a B OCBOCHHUH
byHIaMEHTATFHBIX TPOOJIEeM TUCHHIUIMHBI, METOJOB HAyYHOTO ITO3HAHHS, HOBEUIINX
JOCTIDKEHUI HaydHOH MbIciu. B yueOHOM mporiecce JEKIUs BBIMOIHAET METO0JIOIMUYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMAIMOHHYIO (QYHKIUH. JIEKIMsS pacKpbIBaeT MOHATUHHBIN armapar
KOHKPETHOW 0o0JacTH 3HaHusA, €€ mpoOJeMbl, JaeT IeIbHOE MPEeACTaBICHUE O JAUCIUILIUHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTUMHU JTUACIUTUTHHAMH.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYaroMKUMUCS JIGKIIMOHHOTO MaTepuaa;




— TIONYy4YCHHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX ONpPEETAETCS 1EIEBOM YCTAHOBKOM K KaX0il KOHKPETHON TEME;

— TIOJIyYEHHE OTIBITa TBOPUECKOI pabOThl COBMECTHO € MPENOaBaATEIEM;

— pa3BuTHE NPO(PECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

—  MOsIBJICHUE HEOOXOMMOr0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSTEIILHOM PadOTHI,

— T[OJIyueHHE 3HAaHWKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJMDKaNIINE TOJIbI,

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKEHHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, IMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKax);

—  TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKIIMOHHBI  MaTepuajd MOXKET CONpPOBOXKAATHCSA JACMOHCTpAlMEH CIAiIoB
UCIIOJIb30BAaHUEM pa3JaTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
0COOCHHOCTSIX TPUMEHEHHS OTJCIIbHBIX TEMATHK 10 TUCIUTUIMHE.

CTpyKTypa Mpe1ocTaBiIeHus JICKIIMOHHOTO MaTepraa:

- TEMaTUYECKHE JIEKIIUH 10 pa3fesiaM Kypca;

- IEMOHCTpauus CJIaiiI0B;
- KOHTPOJIbHBIE BOMPOCHI K pa3zesiaM Kypca.

JIeKIIMOHHBIE MaTepHalibl UMCIOTCS B M3JaHHOM BHJIE, B BHJC DJICKTPOHHBIX PECYpCOB
ouommorexku ['YAIL

11.2. Metoauueckue yka3aHusi A7 OOydYarolUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabor

B xope BbInoNHEHMs J1a0OpaTOpHBIX paboT oOyyaromuicss JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBaJU(HUKAIMOHHON XapaKTEepPUCTHKONW OO0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

BreinonHenue nabopaToOpHbIX pabOT 00ydaroIUMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JIaHHOW JUCHUIIINHBL

— 3aKpeIUIeHHE, Pa3BUTHE W JIETATM3AlUs TEOPETHUYECKMX 3HAHWH, TOJTYYEHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIUHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue u TDe60BaHI/ISI K IPpOBCACHUIO J'Ia6ODaTODHBIX Da6OT
.Ha60paTOpHBIC pa6OTBI BBITIOJIHAIOTCA B J'Ia60paTOpI/II/I Ha J'Ia60paTOpHBIX YCTaHOBKax €

3aIO0JIHCHUEM ITPOTOKOJIA H3MepeHHI>'I.

CTpykTypa u d)ODMa OoT4YEeTa O HaGODaTODHOﬁ Da6OTC

Otyer Mo MabopaTOPHON pabOTe BKIIIOYAET OOs3aTENbHBIC MYHKTHI, TIPEICTABIICHHEBIE B
METOJUYECKIX YKa3aHUSX.

TpebGoBanust Kk 0popMIIEHHIO OTYETA O JTabOpPATOPHOU paboTe

TpebGoBanust K 0POPMIIEHUIO OTYETA MPEJCTABICHBI B METOJIUYECKUX YKA3AHUIX




Meroandeckue ykazaHus U3JIaHbl B BUJE dJICKTPOHHBIX pecypcoB oubmuotekn ['Y All

11.3. Meroauueckue yKazaHus JUIsi 0Oy4arOMIMXCs 1O MPOXOKACHUIO CAMOCTOSITEIHHOM
paboThI

B Xxoje BBIIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMOIHSAET PaboTy 1O
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 6e3 ero HemocpeICTBEHHOrO
y4acTusl.

s oOywarommxcsi 1Mo 3aouHoil ¢opme oOydeHHs, caMocTosATeldbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpornecce BbIMOIHEHHSI CaMOCTOSITENIbHON paboThl, Yy obOydaromierocst (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboUero BpEMEHHU, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHUM, 00eCreurBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepUOJ OOydYeHHs, IOMOTAaeT IOJYYUTh HABBIKH TOBBIIICHHS
poecCHOHaNBEHOTO YPOBHSL.

MetoauyeckUMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00y4JarOIIUXCASBISIOTCS:

—  y4eOHO-METOAMYECKUI MaTepual o JUCIUILINHE;

— METOJUYECKHE YKa3aHHUsS MO BBHIMOJIHEHUIO KOHTPOJIBHBIX PaboT (s 00ydJarommxcst
10 32049HOM (hopme 0OyUeHHS).

11.4. MeTtoauueckre yKazaHus JUIsl OOYYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIYCMaTpPUBAET KOHTPOJIb KadecTBAa 3HAHUUI
00y4aroIuxcsl, OCYLIECTBISEMOI0 B TEYEHUE CeMecTpa C LIEeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCLUIUINHBI.

IIpn mpoBeneHUM TEKYIIEro KOHTPOJI YCIEBAEMOCTH HCIOJB3YIOTCS KOHTPOJIBHBIE
TECTOBBIE BOIIPOCHI, IIPEACTABICHHBIE B METOJIMUYECKUX YKA3aHUAX I10 MPOXOKICHUIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTU. Pe3ynbTaThl TEKYIIEro KOHTPOJS OLIEHUBAIOTCS M YYMTHIBAIOTCS MPHU
IIPOBEIECHUH MPOMEKYTOYHOU aTTECTALINH.

11.5. Meroauyeckue ykazaHus JJisi OOYYarONIUXCS MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTasi  OOyYarOUIUXCs  TpeAycMaTpuBaeT  OlIEHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YyIbTATOB O0YUEHUS MO TUCIUILINHE BKIIOYAET B ce0s
Ok3aMeH. OJK3aMeH MpOBOAUTCS B TMEPHOJ 5SK3aMEHAIMOHHOM CcecCMM U 3aBepllaeTcs
aTTeCTAallMOHHOU OLICHKOM «OTJIMYHOY, «XOpOUIO», «YIOBJIETBOPUTEILHOY,
«HEYJIOBJIETBOPUTEIHLHO.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




