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AHxHoTtanus

Hucuunnuna «CoBpeMEeHHbIE TEXHOJOTHM» BXOTUT B 00pa3oBaTelIbHYIO MpPOrpammy
BBICIIETO 00pa3oBaHMs — MPOrpaMMy MarucTpaTypbl IO HAalpaBICHUIO MOJATOTOBKH/
cnemmainbHocTd  11.04.03  «KoHCTpyHpoBaHWE ¥ TEXHOJOTHUS BJEKTPOHHBIX CPEIICTBY
HanpasieHHOCTH «[IpoekTHpoBaHne U TEXHOIOTHS a9POKOCMUYECKHX MPHUOOPOB U AIIEKTPOHHBIX
cpeactBy. luctummHa peanusyercs kadeapoi «Ne23».

JucuuiuinHa HaneneHa Ha (POPMUPOBAHKE Y BBITYCKHUKA CIEIYIOLUIMX KOMIIETCHIIUMA:

[IK-4 «CnocobeHn jpgenatb Hay4YHO-OOOCHOBAHHBIC BBIBOJBI IO  pe3yjbTaTaMm
TEOPETUYECKMX U  OKCIEPUMEHTAJIbHBIX  MCCIENOBa-HUM, JaBaTh PEKOMEHAALUU IO
COBEPILICHCTBOBAHUIO YCTPOWCTB M CHUCTEM, TOTOBUTH HAy4yHbIC ITyOJUKAIMM W 3asBKU Ha
U300peTeHUS

[IK-7 «Cnocoben pa3pabaTteiBaTh NPOEKTHO-KOHCTPYKTOPCKYIO JTOKYMEHTAIMIO B
COOTBETCTBUH C METOAMYECKUMH U HOPMAaTUBHBIMHU TPEOOBAHUSIMU

[IK-8 «Cnocoben pa3pabarbiBaTh TEXHUYECKHME 3a/laHusl Ha IPOEKTHPOBAHHE
TEXHOJIOTUYECKUX MTPOLECCOB MPOU3BO/ICTBA MIEKTPOHHBIX CPEJICTB

[IK-9 «CnocobeH mNpoeKTUpOBaTh TEXHOJOTMYECKHE IPOLECChl  MPOU3BOJCTBA
AJIEKTPOHHBIX CPEACTB C HCIOJIb30BAHUEM AaBTOMATHU3MPOBAHHBIX CHUCTEM TEXHOJIOIMYECKOU
MIOJITOTOBKH TIPOM3BOJICTBAY

IIK-11 «Cnoco6en obecrieunBaTh TEXHOJOTHYHOCTD IEKTPOHHBIX CPEACTB U MPOLECCOB
WX U3TOTOBJICHHS, OLIEHUBATh YKOHOMHUYECKYTO () (HEKTUBHOCTH TEXHOJIOTHYECKHIX TPOLIECCOBY

IIK-12 «CrocobeH oOCylIeCTBIATh AaBTOPCKOE CONPOBOXKJIEHHE pa3padaTbiBacMbIX
YCTPOWCTB, TPUOOPOB M CHCTEM OJJIEKTPOHHBIX CPEICTB HA JTamax MPOSKTUPOBAHUSI U
POU3BOJICTBA»

ConeprxkaHue IUCIUILTAHBI OXBAaTBIBAET KPYT BOIIPOCOB, CBSA3aHHBIX C MPOEKTUPOBAHUEM
U TPOU3BOJACTBOM MHKpoO3IeKTpoMexaHndeckux cucreM (MOMC) M UX KOMIIOHEHTOB —
MHUKPODIIEKTPOMEXAHMUECKUX JATIYMKOB U UCIIOIHUTEIBHBIX YCTPOUCTB.

[IpernonaBanne IUCHMIUIMHBI TpPEAyCMAaTpPUBAET ClEAyIoue (GOopMbl OpraHu3aluu
y4eOHOT0 mpoIiecca: JEKIHH, JIa0opaTopHbIe pabOThI, MPAKTUYECKHUE 3aHATHSI, CAMOCTOSATEIbHAS
pabota o0yyaroerocsi, KypcoBoe NpoeKTHpOBaHHUE.

[IporpaMmo#i TUCHHMILIMHBI MPETyCMOTPEHBI CIEAYIOMNE BHIBI KOHTPOJS: TEKYIIHH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTalus B (hopMe IK3aMEeHa.

OO6mast TpyJ0EMKOCTh OCBOCHHS JUCIUIUIMHBI COCTaBIIsIeT 4 3a4eTHBIX enuHUIbI, 144
qaca.

SI3b1K 00yUYEHUS 110 AUCIIUTUTMHE «PYCCKUH »



1. TlepedeHb IIIAHUPYEMBIX PE3YJIbTATOB O0YUEHHS 110 TUCIUILIIHMHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI
Llenbio mpernonaBaHust TUCHUIUIMHBI «COBpEMEHHBIE TEXHOJIOTUW» SIBISETCA (HOPMUpPOBAHHE
yrIyOJeHHOHM TOATOTOBKM CTYJEHTOB HampaBieHus «KoHCTpyupoBaHME U TEXHOJIOTHA
AIIEKTPOHHBIX CpeacTB». OCHOBHBIMH 3a/ladyaMy M3YyUYCHHs TUCLUIUIMHBI SBISETCA MOMy4YCHHE
CTYJACHTAaMH TEOPETUYECKUX 3HAHMH M MPAKTHUYECKHX HABBIKOB 110 0a30BbIM TEXHOJIOTHAM HU
TUIOBBIM  KOHCTPYKIUSAM  MHKpocuctemMHoW  TexHuku (MCT), Hanomatepuanam u
HaHOTEXHOJIOTHSIM.

1.2. ucuurmuiiHa BXOAWT B  COCTaB  4acTH, (OPMHUPYEMOHl  y4aCTHHKAMH
00pa30oBaTeNIbHBIX OTHOIIEHUH, 00pa30BaTENbHOM MporpaMMbl BbICHIEr0 00pa3oBaHus (ajee —
OIl1 BO).

1.3. Ilepeuenb miaaHUpyeMbIX pe3yJbTaTOB O0YUYEHMS 110 AUCLUILIMHE, COOTHECEHHBIX C
IUTAaHUpYEeMbIMU pe3ynbTatamMu ocBoeHus OIT BO.

B pesynbrare u3ydeHHs AUCLUUILUIMHBI OOyYaroIMICS NOJDKEH 00JiajaTh CIEAYIOUIMMHU
KOMIIETEHIIMSIMU WM UX YacTsAMU. KoMIeTeHIIMN U UHAMKATOPbI UX JOCTHXKEHHS NPUBEICHbI B
tabune 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIMNA U MHIMKATOPOB MX JIOCTHKCHHUS

Kareropus (rpynna) | Kox u HaumenoBanue Kon v HaumeHoBaHMe HHIUKATOpA
KOMITETCHIINH KOMITETCHIIUH JOCTHKEHHSI KOMIETEHIIUU
[TK-4 Cniocoben
JenaTh Hay4yHo-
000CHOBaHHBIE
BBIBOJIBI T10
A [1K-4.3.1 3HaeT npuHLUIBI TPOBEACHUS
pe3ynbTaram
aHaJIM3a MOJIHOLIEHHOCTH U 3(h(PEeKTUBHOCTHU
TEOPETHUUYECKUX U .
AKCIEPUMEHTAJIbHBIX UCCIIEIOBAHUI
IKCIIEPUMEHTAIBHBIX
[TpodeccronanpHbIC - [TK-4.Y.1 yMeeT noAroTaBInBaTh 3asBKHA HA
uccie10Ba-HUM,
KOMIIETEHIIHI HU300peTeHNs
JaBaTh
I1K-4.B.1 BnageeT HaBEIKAMU IIOATOTOBKU
PEKOMEHIalluU 10 .
HAYYHBIX MyOIHKAIil HA OCHOBE Pe3yJIbTaTOB
COBEPIICHCTBOBAHUIO o
o HCCIIEIOBAHMI
YCTPOWCTB U CUCTEM,
TOTOBUTH HAYYHbIE
My OJTMKAIIY U 3asIBKA
Ha U300pETCHHS
[IK-7 Cnocoben [1K-7.3.1 3HaeT HopMaTUBHbIE TPEOOBAHUS K
pa3pabaTbIBaTh pa3paboTKe NPOEKTHO-KOHCTPYKTOPCKOU
MIPOEKTHO- JIOKyMEHTAIlU!
KOHCTPYKTOPCKYIO [TK-7.Y.1 yMeeT ucnosib30BaTh CTAHIAPTHI U
[Ipodeccrnonanpubie PYKTOPCKY Y Aap
JIOKYMEHTAIIUIO B HOpMAaTUBHBIC TPEOOBAHUS TPU Pa3pabOTKe
KOMIIETEHIINHI
COOTBETCTBUHU C JOKYMEHTaIluU
METOANYECKUMU U I1K-7.B.1 Bnaseer HaBbIKaMH pa3pabOTKU
HOPMATHUBHBIMU JOKYMEHTAIIUH /ISl OPTaHU3alllu1 BBITyCKa
TpeOOBaHUSIMU W3
[TK-8 Criocoben [T1K-8.3.1 3HaeT coBpeMEeHHbIE
pa3pabaThiBaTh TEXHOJIOTMYECKHUE TIPOLIECCHI IPOU3BOJICTBA
TEXHUYECKUE 3aJJaHUS | AIEKTPOHHBIX CPECTB
Ha nipoektu-poBanne | [IK-8.Y.1 ymeer npoBoauTh aHanus3 u B6IOO
[IpodeccuonanbHbIe p P Y POBOAL P
TEXHOJIOTHYECKHIX MEPCTIIEKTUBHBIX MaTEPHAIIOB,
KOMIIETEHIINH
MPOIIECCOB TEXHOJIOTHYECKHUX MPOIECCOB U 000PYI0BAHUS
MIPOU3BOJICTBA IUIS IPOU3BOJICTBA DJIEKTPOHHBIX CPEJICTB
3IIEKTPOHHBIX [1K-8.B.1 BnageeT HaBbIKAaMU MOATOTOBKH
CPEICTB TEXHUUYECKOT0 3aJ]aHMs Ha MPOCKTUPOBAHHE




TEXHOJIOTMYECKUX MPOLECCOB MPOU3BOACTBA
AIIEKTPOHHBIX CPEACTB

T1K-9 Criocoben

POEKTUPOBATH .
TEXHOJ‘IOII“)I/I‘IGCKI/IG I1K-9.3.1 3HaeT TpeboBaHUS TEXHOIOTUUECKON
HPOLECCH Y HOPMATHUBHOM TOKYMEHTALIUH
HgOI/ISBOI[CTBa TEXHOJIOTMYECKUX MPOLECCOB BBITYCKa

AJIEKTPOHHBIX CPE/CTB
n 3JEKTPOHHBIX K P 1 peal
podeccroHanbHbIC CpEJICTB © -9.Y.1 yMeeT npoeKTUpOBaThH

KOMIIETEHIIUHN N — TEXHOJIOTMYECKHE ITPOLIECCH] TPOU3BOJICTBA
ABTOMATU3UPOBAHHBIX JICKTPOMHHBIX CPECTB
CHCTEM [1K-9.B.1 BnageeT HaBbIKAMHU KUCIIOIb30BAHUS
X HOIOLHIECKOI ABTOMATU3UPOBAHHBIX CUCTEM
HOArOTOBKH TEXHOJIOTMYECKOM MOArOTOBKH MPOU3BOJICTBA
IIPOU3BOJICTBA
[K-11 CrocoGen I1K-11.3.1 3HaeT npuHLIUIBI BBIPAOOTKH
06CCIICTHBATE PEKOMEHIalUi 110 KOPPEKTUPOBKE 1
X HONTOLHIHOCTE ONTUMU3ALIMU TAPAMETPOB U PEKUMOB
D EKTDOHHLLX TEXHOJIOTHYECKUX OlepaIui u
. eIlch 1 IIPOLIECCOB TEXHOJIOTMYECKHUX IIPOLECCOB ITPOU3BOJICTBA

[Ipodeccrnonanbubie p p AJIEKTPOHHBIX CPEJICTB
WX U3rOTOBJICHUS,

KOMIIETCHIIUU T — IIK-11.VY.1 ymeer ananu3upoBaTh

XapaKTePUCTUKU U3JIEIUNA SJTEKTPOHHOMN
SKOHOMMYECKYIO
S heKTHBHOCT TEXHUKH U MPOLECCOB UX U3TOTOBICHUS
I —— IIK-11.B.1 Bnanmeer HaBBIKAMU OLIEHKHA
POTIECCOB AKOHOMHUYECKOH 2P (HEKTUBHOCTH
P TEXHOJOTMYECKUX POLIECCOB
ITK-12 CnocoGen
OCYIIECTBIISATh
aBch)H A I1K-12.3.1 3HaeT MeTOABI aBTOPCKOTO
cor I())BOHQIeHI/Ie COTIPOBOXACHUS pa3pabaThiBaeMbIX U3AETUN U
P TEXHOJOTMYECKUX MPOLECCOB

paspabaTbIBaeMBbIX

[TpodeccronanpHbIC - [IK-12.V.1 ymeeT aHanM3upOBaTh TPUIUHBI
yCTPOMCTB, MpHOOPOB .

KOMITETEHITHT Opaka BBITTYCKaeMbIX U3JICITHIA

U CUCTEM
3JIEKTPOHHBIX
CPEACTB Ha dTanax
MPOEKTUPOBAHUS U
IPOU3BOACTBA

[1K-12.B.1 BmageeT HaBBIKAMHU ITIOATOTOBKHA
ne(eKTHBIX BEIOMOCTEH yCTPOHCTB, MPUOOPOB
Y CUCTEM DJIEKTPOHHBIX CPEICTB

2. Mecro nuctuIinHbl B cTpykType OI1
JucnurnnuHa MoKeT 6a3upoBaThCsl HA 3HAHUSIX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IIPYU U3YYEHHUH CIEAYIOUINX AUCLIUIIINH:
«Marepuaiibl 1 KOMIIOHEHTBI 3JIEKTPOHHBIX CPEJICTBY,
«DU3NKO-XMMHYECKHE OCHOBBI TEXHOJIOTUHU 3JIEKTPOHHBIX CPENICTBY,
«Dusnueckre 0CHOBbBI MUKPOAJIEKTPOHUKIY,
«Texnonorus npoussoacTea IC».

3HaHMA, TOJYYEHHBbIE NPU HM3YyYEHUU MaTepuana AAHHOM IUCLUUIUIMHBI, UMEIT Kak
CaMOCTOSITENIBHOE 3HAYECHUE, TAK U MOTYT MCIIOIb30BAaThCS IIPU U3YYEHUU NPYTUX JUCLUILINH:
«TexHOnornu MUKpOCUCTEMHON TEXHUKI.



3. OOBeM U TPYIOEMKOCTh JTUCITUTLIAHBI
Jlanubie 00 oOmieM oO0beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboThI 1O TUCIUTUTMHE (M paclpeleleHIe dTOW TPYIOEMKOCTH IO CEMECTpaM) MPeICTaBICHBI B
Tadnmie 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIHUILIIUHBI

TpynoemMKocTb 1o

Bun yuebHO# paboTh Bcero ceMecTpam
No2
1 2 3

Oowan mpyooemKocmep OuCHyUnIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 nHux uacoe npakmuueckoi no020moseKu 17 17
Ayoumopnuie 3anamus, BCETo 4ac. 34 34
B TOM YHUCJIE:

nexiuu (JI), (dac) 17 17

1(1paK)Tqu<:KI/Ie/ cemuHapckue 3aHsatus (113), 17 17

qac

nabopaTtopubie padoTsl (JIP), (yac)
KypcoBoit npoekT (pabota) (KII, KP), (uac)

9K3aMeH, (4Jac) 54 54
Camocmosmenvnasn paboma, Bcero (dac) 56 56
Buo npomesicymounoii ammecmayuu: 3auer,
madd. 3ager, sk3amen (3auer, dudd. 3ay, OK3. OK3.
DK3.%%)

**k
[Ipumedanue: kaHaMIaTCKHi SK3aMeH

4. ConeprxaHue JUCITUTITUHBI
4.1. Pacnpepenenuie TpyA0€MKOCTH JTUCUUILIMHBI MO pa3/ieiaM U BUIaM 3aHITHIM.
Pazgenpl, TeMBbI TUCIUTIIIUHBI K KX TPYJIOEMKOCTh ITPUBEICHBI B TAOIUIIE 3.

Tabauna 3 — Pa3zensl, TeMbl AUCHUIIIINHBI, X TPYAOEMKOCTh

Pazgensl, TEMBI JUCIMILIMHEL Hexuun 113 P KII CPC
’ (gac) (C3) (gac) (dac) (gac)
Cemectp 6
Paznen 1. Knaccudukariyst ¥ IpUHIUIBI TIOCTPOCHUS 4 2 5
CPEJICTB MHUKPOCHCTEMHON TEXHUKH
Paznen 2. Matepuansl, IpuMeHIEMBbIE IS 3 2 4
npousBoacTea MOMC
Paszen 3. Ocobennoctu nmpoekrupoBanus MOMC 3 2 4
Pasnen 4. Texnonorndeckuit cuates MOMC 3 1 4
Paznen 5. TunoBbie U NEPCIIEKTHBHBIE
KoHCTpyKIu MOMC 3 1 4
Pazpen 6. TunoBbie TEXHOJIOTUYECKUE ONEPALIUU B 3 2 4
npousBoacTee MOMC
Paznen 7. KonctpyupoBaHue v pacuer 3J€EMEHTOB
3 1 4
MDBMC, 0CHOBaHHBIX Ha Pa3JIMYHBIX TEXHOJOTHIX
Paznen 8. [lepcriekTUBHBIE TEXHOJIOTUH MTPOU3BO/ICTBA 2 1 4
MOMC




HAaHOMATCPHAJIbL

Pa3nen 9. Hanorexnonorust. HanocTpykTyps! 1

Paznen 10. Camoc6Oopka 1 KaTanu3 HAaHOCTPYKTYP

CBOMCTBa HaHOMATCpHaAJIOB

Pazpen 12. Hano31eKTpOMEeXaHUIECKAE CUCTEMBI

2 1 4
2 1 4
Pazgen 11. Mexanudeckue U dICKTPHICCKHE 5 1 4
2 1 4
2 1 4

Pa3nen 13. Mertoas! ucciaeoBaHusl HAHOCTPYKTYD

Hroro B cemectpe:

Hroro 34 17 0 0 56

4.2. CopaepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pa3/iesioB U TeM JICKIIMOHHBIX 3aHITHI MpUBEICHO B Tabnuile 4.

Tabnuna 4 — ConepkaHue pas/ieloB U TEM JISKIIMOHHOTO UK

Howmep paznena

HasBanue u conepxaHue pas3aeiioB U TEM JCKIIMOHHBIX
3aHSATHNI

Pa3pmea 1.

Kaaccndukanus v NpUHIUIBI IOCTPOCHHS CPEICTB
MHKPOCHCTEMHO# TeXHUKHU. VcTopus pa3Butus
MHKPOCHUCTEMHON TEXHUKUA. MUKPOIIEKTPOMEXaHUYECKHE
CUCTEMBI — COBPEMEHHBIH 3TAIl TEXHUYECKON IBOJIFOLIUU
TBEPAOTENbHON MUKpOIekTpoHuKU. Kinaccuduxanus MOMC.
IInanapHble 1 00bEMHBIE MUKPOKOHCTPYKLIMU U OCHOBHbBIE
IIPUHIIMIIBI MX IOCTPOCHHUS U U3roToBieHu. [lepcriekTuBHbIE
HaIIpaBJICHUs Pa3BUTHS CPEICTB MUKPOCUCTEMOTEXHUKH

Pasznea 2.

Marepuainbl, NpuMeHsieMble VIS IPOU3BOACTBA YCTPOMCTB
MODMC. XapakTepucTuKa OCHOBHBIX MaTEpUaJIOB,
MPUMEHSIEMBIX JUIsl U3roToBIeHus u3aenuii MOMC.
Konctpyknnonnsie matepuainsl uzaenuiit MOMC: kpeMHui,
MeTaJlJIbl, KepaMHKa, CTEeKJIa, TOJUMEpHI.

Pasznea 3.

OcobennocTn npoekTupoBanus ycrpoiicrs MOMC.
OcHoBHble 351eMenThl KOHCTpYKIui MOMC. IlpoexktupoBanne
KOHCOJIeH, MeMOpaH, MOCTOB — 35ieMeHToB MOMC.
B3aumocBs3p Mex/ly MJIaHAPHBIMU PUHIUIIAMUI
npoektupoBanuss MOMC u mianapHoO# TEXHOJIOTHEH UX
W3TOTOBJICHHUS.

Pazgen 4.

Texnosornuyeckuii cunres ycrpoiicts MIOMC. Hcxonnsie
ycinoBus cuHTe3a. O0beMHBIC TEXHOJIOTHH. [[0OBEpXHOCTHBIE
texuosornu. LIGA — TeXHOJIOTHS.

Pasznea 5.

TunoBble U NEePCHEeKTUBHbIE KOHCTPYKIUH YCTPOUCTB
MODMC. [latuuku naBieHus. JlaTuuky TMHEWHBIX YCKOPEHUH.
JlaTunky aOCOIOTHBIX YIVIOBBIX CKOpocTell. JlaTunku
XUMHUYECKOTO cocTaBa. Mukpoxpomartorpadsl. buocencops
JKCIIPECC-aHAIU3ATOPBI.

Pa3zaea 6.

Tunosbie TeXHOJIO0THYECKHE ONIEPAIIMU B IPOM3BOACTBE
yerporicteB MOMC. Onepanuu 04MCTKH IOBEPXHOCTH




noutokeK. 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 Pa3JIN4YHBIX TexHoaorusax. 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 MOAX0J K KOHCTPYHPOBAHUIO U
pacuery MOMC Ha OCHOBE TE€H30PE3UCTUBHBIX
IIOJIyIIPOBOIHUKOBBIX CTPYKTYp. KOHCTpynpoBanue u pacuer
MOMC, 0CHOBAaHHBIX Ha MbE303JEKTPUUECKUX IPUHLIUIIAX.
KonctpynpoBanue u pacder nbe303JIeKTPHUECKUX MeMOpaH,
npeaHa3sHauYeHHBIX A1 paOOThl HA 0O BEMHBIX aKyCTUYECKHX
BoiHax (OAB). KonctpynpoBanue u pacuer pe30HaTOpOB U
nuHUN 3anepxkku Ha [TAB.

Pazpgean 8.

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

Pa3znen 9.

HanorexnoJsiorusi. HaHOCTPYKTYpPBI M HAHOMATEPHAJIbI.
HanoTtexHomnorust 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 HAHOCTPYKTYPUPOBAHHBIE
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 UCCIIEJOBaHUM.




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
Cemectp 2
Bcero 17
4.4, JlabopaTOpHBIC 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIAOEMKOCTh MPUBEACHBI B TaOIHIIE 6.
Ta6ymia 6 — JlabopaTopHbIe 3aHITHS M UX TPYJIOEMKOCTh
N3 Hux Ne
No TpynoeMKocTb, | IPaKTUYECKOH | pa3ziena
HaunmenoBanue 1abopatopHbIx paboT Py - | TP pasit
/1 (gac) MMOATOTOBKH, | JMCITHII
(dac) JIUHBI

Y4eOHBIM IJIaHOM HE MPETyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHUE/ BBHITIOJIHEHHE KyPCOBOM PabOTHI

Y4eOHBIM MIIaHOM HE MPETYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs
Bunasl camocTosTenbHON pabOTHI U €€ TPYA0eMKOCTh PUBEIEHBI B Ta0nuLe 7.

Tabauna 7 — Bunbl camocToaTeabHONU paboThl U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocrositenbHOM pabOThI
qac qac
1 2 3
N3ydeHne TeopeTHIecKoro MaTepuaia
nuctuminHel (TO)
Kypcosoe npoexktuposanue (KII, KP)
PacuetHo-Tpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJTIO
ycneBaemoctu (TKY)
Jlomamuee 3amganue (/13)
KonTponbabie paboThl 3a0uHnKOB (KP3)
[ToaroToBka K MPOMEKYTOUHOM
arrecranuu (ITA)
Bcero: 56 56




5. [lepeuenpb yueOHO-METOUUECKOTO 00ECTICYCHHUS
JUISL CAMOCTOSITENIBHOM pabOoTh! 00yHYaIOMNXCs 110 TUCIUIUTHHE (MOJLYJIIO)
Y4eGHO-MeToAnYeCKHe MaTepUalbl J11 CAMOCTOSITENbHOM pabOThl 00YYarOIUXCsl YKa3aHbl B I1.11.
7-11.

6. IlepedeHb MEYATHBIX M AIEKTPOHHBIX YUCOHBIX N3TaHHUN
[lepeyeHnp nevaTHBIX U JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpUBeIeH B Tadaule 8.

Tabnuua 8— [lepeueHb Ne4YaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUMN
KonngecTBo 3K3eMILTIpOB B

UTugp/ bubnuorpaduueckas ccpuika OumaoTexe

URL anpec (KpoMe 37IeKTPOHHBIX
HK3EMILISIPOB)
629.7(JIUAII) | KoHcTpyupoBaHue U TEXHOJIOTUS 20
1122 M3MEPUTEIbHO- BBIYUCIUTEIbHBIX
KOMIUIEKCOB JIETaTEeIbHBIX allapaToB
[Tekcr] : yueOnoe mocobue / B. I1.
ITamkos, S1. A. Ilonosckas, O. M.
®wunonos. - CI10. : U3n-so JIMAII, 1991. -
100 c.
621.396.6(075) | KorctpyupoBaH#e U TEXHOIOTHS 44
B67 W3TOTOBJIEHUS PAJHOAIEKTPOHHON
anmapatypsl [Tekct] : yueOnuk / H.
@. Bonnepnep. - Kues : Buma mik., 1970. -
363 c.
621.396 KoHcTpyupoBanue pagnosaeKTpoHHON 32
1128 anmnapatypsl :OCHOBHBIE ITPOOIEMBI U

coBpeMenHoe coctosiHue [Tekcr] / B.
b.ITectpskos. - M. : Cos. paamo, 1969. -
208 c.

621.38 b90 byneraes A.JI. DnekrpoHHbIe IPUOOPHL. — | 4
M.: Jlaiit, 2000. — 416 c.
681.2 (I'VAII) | Jlapun B.I1., lenect JI.K. 300
JI125 KoHctpyupoBanue u mpou3BoJACTBO

TUIOBBIX PUOOPOB U YCTPOUCTB: YueO.
nocobue 1151 By30B / CIIOI'Y Al CII6.
2005. — 300 9k3.

7. IlepeueHb JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTn « THTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nHPOPMAIIMOHHO-
TEICKOMMYHUKAIMOHHONH cetn  «VHTepHET», HEOOXOAMMBIX Ui OCBOCHUS JTUCIUIUIMHBI
npuBesieH B Tabimue 9.

Tabmuua 9 — IlepedyeHb SIIEKTPOHHBIX OOpA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTEepHEeT»

’ URL anpec \ HaunmenoBanue




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 TMPOMEKYTOYHON aTTECTAIUH
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 Tadnuie 14. B Teuenne cemecTpa MOXKET UCIOJIB30BaTHCS
100-0annpHas mKaga MOLYIbHO-PEHTHHIOBOM CCTEMbl Y HUBEPCUTETA, ITPABUIIA UCTIOIb30BAHUS
KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOLLUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL


http://lib.aanet.ru/

Tabnuua 14 —Kpurepuu oLeHKH YpOBHS CPOPMHUPOBAHHOCTH KOMIIETCHIUH

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
MIPAKTUYECKOU JACSITebHOCThIO HAMIPABJICHHUS;
— yMeso 000CHOBBIBAET M apTyMEHTUPYET BBIJBUTAEMBIC M HJICH,
— JIeJIacT BBIBOABI M 0000IICHNUS;
— cBOOOJIHO BJIQJICET CHCTEMOM CIICHUATU3HMPOBAHHBIX IIOHITHIA.
— o0yuaroluiicss TBEpJ0 yCBOMWI MPOTPaMMHBINA MaTepuai, FpaMOTHO
W 10 CYHIECTBY H3JIaraeT €ro, ONUpasCh HAa 3HAHHS 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 CIICI[HAIN3UPOBAHHBIX 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 CIIeIIHAIN3HPOBAHHBIX OHSITHH.
— o0ydJaromuiicss He YCBOWI 3HAYMTEIHHOW YacTH MPOTPAMMHOIO
MaTepuania;
— IOMyCKAaeT CYIIECTBEHHbIE OMMOKKM ¥  HETOYHOCTH TpHU
«HEYIOBJIETBOPUTENHHOY .
PaccCMOTpPEHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUH;
«HE 3a4TCHO»

— UCTIBITBIBAET TPYAHOCTH B MPAKTHYECKOM PUMEHEHHUY 3HAHHIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJIOXKCHHUS;
— He (OpMYIIHPYET BEIBOJOB U 0000IICHHIA.

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

Ta6nuia 15 — Borpocs! (3a1aun) 1715 9K3aMeHa

Ne m/m [Tepeyens BonpocoB (3a1a4) sl IK3aMeHa Kon
WHANKATOpa

1 Knaccudukanus metonoB usrorosienuss MOMC I1K-8.3.1

2 Tunbel MEXaHUYECKUX JTATYMKOB I1K-8.3.1

3 TepMoBakyyMHOE HANBIJICHUE I1K-8.B.1

4 MoHTaK KpeMHHEBBIX KOMITIOHEHTOB MeTozioM cruasienusi) | TTK-8.B.1

S) [Tpornecchl poTonurorpaduu B TEXHOIOTUHU SIEKTPOHHOM I1K-8.3.1
anmnaparypsl 1 MCT

6 Matepuaisl Ajisi MUKPOOOpaOOTKH I1K-8.3.1

7 dopMuUpoBaHNE TOHKUX TUICHOK M3 OKCHIA KPEMHUS I1K-8.B.1
METOJIOM TEPMOOKHUCIIEHHUSI

8 OcaxJieHre AMOKCHUJIAa U HUTPUAA KPEMHUS [1K-8.B.1

9 TepMOKOMIIPECCHOHHAS] MUKPOCBapKa I1K-8.B.1




10 TeruioBble JaTUNKK (TEPMOMEXAHUYECKUE, [1K-8.V.1
TEPMOPE3UCTHBHBIE, TEPMOIAPHI)
11 Marepuaisl, HCIIOJIb3yEMbIE B MUKPOCHCTEMAX I1K-8.3.1
12 [ToBepxHOCTHAsE MUKPOOOpabOTKa I1K-8.Y.1
13 BerlpanuBanue KpucTamuioB o Merony Yoxpanbckoro I1K-8.3.1
14 Mexannueckue npeodpazoBaTeny (Ib€30pE3UCTUBHBIE, [1K-8.V.1
Ib€303JIEKTPUYECKHE, EMKOCTHBIE U PE30HAHCHBIE)
15 OCHOBHBIE 3Tallbl TEXHOJIOTUYECKOIO ITpoLecca [1K-8.B.1
M3TOTOBJICHHS IOJYIIPOBOIHUKOBBIX MOJI0KEK
16 Mexannueckue npruBoAbl (3JEKTPOCTaTUUECKHUE U [1K-8.3.1
IbE303JIEKTPUUECKHE)
17 [TosnynpoBoaHuku B TexHoiaoruu MCT I1K-8.V.1
18 ITpeoOpaszoBarenu (IaT4MKK) U3TydeHH (0T POTOINOI0B I1K-8.3.1
JI0 IHPOMETPOB)
19 MeTtoap!l OCaXAEHUI TOHKUX IIEHOK 13 Si02 I1K-8.B.1
20 Knaccudukarus meronos msroroyienuss MOMC ycrpoiicts | TTK-8.3.1
21 YnakoBka MOMC ycTpoHCTB B METAJUIMUECKHUE KOpITyca I1K-8.B.1
22 CpencTa u3MepeHHs MapaMeTPOB OKPYIKAIOIICH CPeIbl, I1K-8.3.1
OCHOBHBIC THIIBI JATYHKOB
23 ITpumeHneHne eMKOCTHBIX puBo1I0B B MCT I1K-8.3.1
24 Ocax/JieHue NOTUKPUCTAIUINYECKOTO KPEMHHUSI I1K-8.B.1
25 MeTo 1 aHOJHOTO COEIMHEHUS I1K-8.B.1
26 [Tmazmennoe xumuueckoe tpasieHue (I1XT) I1K-8.B.1
27 CxeMa yCcTaHOBKHM JJIs1 OCAXJIeHHsI TOHKHX miieHok u3 SIO2 | [1K-8.3.1
1 Si3N4(XuMHYECKOe OCaXICHUE U3 Ta30BOH (a3bl IPH
HU3KOM JIaBJICHUH)
28 THIIBI MUKPOCTPYKTYP, BXOIAIIHX B coctaB MOMC IT1K-8.3.1
29 Caapka nasiennem CKIH IT1K-8.B.1
30 TexHosmorust 00bEMHON MUKPOOOPAOOTKH I1K-8.B.1
Bomnpocs! (3agaun) 1 3adera / nug¢. 3auera npecTaBieHs! B Tabuuie 16.
Tabmuma 16 — Bonpocs! (3agaun) s 3adeta / qudd. 3adera
Kon
Ne n/m [Tepeuens BompocoB (3agau) A 3aueta / qudd. 3aueta HHMKATOPA

Y4eOHBIM MIaHOM HE TIPEYCMOTPEHO

Ilepeyenp Tem [UII KypCOBOTO TMPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOW pabOTHI
MpeCTaBICHBI B Ta0mwuIe 17.
Tabnuua 17 — ITepeueHp TeM JjIsi KYPCOBOTO MTPOSKTUPOBAHMS/BBITIOTHEHHUSI KyPCOBOM paboThI

[IpumepHBIii IepedeHpb TeM A7 KypCOBOTO MPOESKTHUPOBAHUS/BBITOTHEHHUS

Ne n/m .
KYpCOBOH paboThI
Y4eOHbIM MJIAHOM HE NPEAYCMOTPEHO
Bonpocsl 1 npoBeneHUs MPOMEXYTOYHOH aTTecTallMd B BHJE TECTHPOBAHUSA

npezcTaBieHbl B Tabmuie 18.

Tabnuna 18 — [IpumepHbIii mepedeHb BOIIPOCOB ISl TECTOB

Ne m/m [TpumepHBIii IepeueHb BOMPOCOB ISl TECTOB Kon
WHIUKATOpa

1 Ocobennoctu KoHCTpyKIu MOMC. I1K-8.3.1

2 Marepuaisl, mpuMeHsieMble B KOHCTpYKInu MOMC. I1K-8.3.1




3 O6bemHas TexHosorus cuateza MOMC. I1K-8.3.1

4 [ToBepxHOCTHast TexHONOTUsl cuHTe3a MOMC. I1K-8.3.1

) OCHOBHBIE TEXHOJIOTUYECKUE OTEepali, TPUMEHSIEMbIE B [1K-8.3.1
npounsBojacTee MOMC.

6 OcHOBHbIE TEPMUYECKHUE ONIEPALINU, IPUMEHSEMbIE B IPOU3BOJICTBE [1K-8.3.1
MOBMC.

7 Buapl nutorpaduu, npuMeHsieMble B pou3Boactee MOMC. IT1K-8.3.1

8 OcHOBHBIE BUJIbI PE3UCTOPOB, IpHMEHsieMble B pou3BoacTee MOMC. | TTIK-8.3.1

9 Buapl hoTonurorpadum. IT1K-8.3.1

10 DnexTpoHHas JuTorpadusi. I1K-8.B.1

11 Wonnas mutorpadus. I1K-8.B.1

12 PentrenoBckast autorpadusi. I1K-8.B.1

13 HNmMMmepcuonHas aurorpadusi. I1K-8.B.1

14 JlazepHas nutorpadus. I1K-8.B.1

15 OcHOBHBIE TEXHOJIOTUYECKHUE oreparuu GopmMoodpazoBaHus, [1K-8.V.1
npuMeHsieMble B 00beMHOM CTexHojornn MOMC.

16 OcHOBHBIE TEXHOJIOTUYECKHUE oreparuu GopmMoodpazoBaHus, [1K-8.V.1
MIPUMEHsIEMbIE€ B TOBEPXHOCTHOM TexHosorun MOMC.

17 Crenudrueckue cOOpOYHBIE onepanuy, mpuMenseMeie B TexHoiorun | [TK-8.B.1
MOBMC.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYarOIIUXCS 3a09HON (hOPMBI
00y4JeHHs, Ipe/ICTaBICHBI B Ta0wmIe 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT
Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT
He npenycmoTpeHo

10.4. MeTtoguueckiue  Marepuanbl,  ONpEACTSAIONIAE  TPOUEAYpPhl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAEp)Karcs B
JOKAJIbHBIX HOpMaTuUBHBIX akTax [YAIL, pernameHTHpyHOIHUX MOPSAJOK U MIPOUEAypY

MPOBCACHUA TCKYHICTO KOHTPOJIA yCIICBACMOCTHU H HpOMe)ICYTO‘IHOﬁ aTTeCTallnn o6yqa10mnxc>1
I'VAIL

11. Meroauueckue yKa3aHus sl 00yYaroIiXCsl 0 OCBOCHUIO JUCITUTUTNHBI
(Huosice npugoosimces pekomenoayuu no coCmasieHuo 0aHHo2o pazoena)

11.1. MeTtoauueckue YyKa3aHWs [UIS OOYYAIOIIUXCS IO OCBOCHUIO JICKIIHOHHOTO
Marepuana (eciu npedycmMompeHo y4eOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OCHOBHOE Ha3HAYCHHE JICKIIMOHHOTO Marepuaja — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
riry0OoOKoe U sICHOE M3JI0KeHUe yueOHoro marepuaia. HasHaueHne COBpeMEeHHOI JIEKIIMU B paMKax
JTUCIUTUIMHBL HE B TOM, YTOOBI TOJYYHTh BCHO HH(MOpMAIMIO IO TeME, a B OCBOCHHH
($yHIAMEHTAIBHBIX TPOOJeM TUCHMIUIMHBI, METOJOB HAyYHOTO TIIO3HAHMSA, HOBEWIINX
JOCTYDKEHUHM HayYHOH MBICIH. B ydeOHOM mporecce JISKIUs BBIMOIHIET METOI0JIOTHUECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMALMOHHYIO (YHKIMHU. JIEKIUs pacKpbIBaeT MOHITUHHBINA ammapar
KOHKPETHOW 00JIaCTH 3HaHUs, €€ MpoOJIeMbl, JaeT IEeIbHOE MPEACTABICHUE O IUCIHILIHHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTHMHU JAUCIUTUITNHAMH.

[LnaHupyemble pe3yabTaThl IPH OCBOSHUH 00YYAIOIIMMUCS JICKIIMOHHOTO MaTepUaa;

— MOJIyYE€HUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHHI, YPOBEHb KOTOPBIX
ONpEENAETCS LEJIEBON YCTAaHOBKOM K KaKI0M KOHKPETHOU TEME;

— TIOJIy4€HHE OTBITa TBOPUYECKOH pabOTHl COBMECTHO C IPEIOIaBaTEIIeM;




— pa3BuTHE NPO(ECCHOHAIBHO-IEIOBBIX  KAayecTB, JIIOOBM K  TpeaMeTy |
CaMOCTOSITEIILHOTO TBOPYECKOTO MBIIILIICHUS.

— TOSBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSTEILHON 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.

JIeKIMOHHBI MaTepual MOXKET COMPOBOXKIATHCS JEMOHCTpAllMed  CalIoB U
UCIIOJIb30BAaHUEM pA3JlaTOYHOrO MaTepHuaja IPH IPOBEICHUHM KOPOTKUX JMCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK I10 TUCIUTUIHHE.

CTpyKTypa NpeaoCcTaBICHHUS JIEKIIMOHHOTO MaTepHaIa:

Eciu memoouueckue ykazanusi no 0C60eHUi0 JEKYUOHHO2O MAMepuala umermcs 6
U30aHHOM 8ude, 8 8ude INeKmporHbIX pecypcos bubnuomexu I'VAII, cucmemvr LMS, xagheopot u
m.o., He0OX00UMO Oams Ha HuUXx ccovliky uiu 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 M3y4aeMoW Teme, pasaeny, (GOpMUPOBaHHWE YMEHHUS paboTaTh C JOMOJHHUTEIHHBIMU
UCTOYHUKaMU WH(POpPMAIIMU, COMOCTABIATh M CPaBHUBATh TOYKH 3PEHHS, KOHCIIEKTHPOBATH
MPOYNTAHHOE, BBICKA3BIBATH CBOIO TOYKY 3pEHHS HW T.I. B COOTBETCTBHUM ¢ BeIyIlel
JUIAKTUYECKON IEJIbI0 COACPKAaHUEM CEMUHAPCKHUX 3aHITHH SIBISIFOTCS Y3JIOBbIe, HawOolee
TPYIOHBIC JUIS TOHUMAHHS W YCBOCHHS TEMBI, pa3leibl AUCHHUILTUHBL Crenndukond JaHHON
(OpMBI 3aHATHI SIBJIIETCS COBMECTHAsI pab0Ta MPEToaaBaTeisi U 00yJaromerocst HaJl pelieHueM
MIOCTaBJIEHHOW TPOOJIEMBI, a IMOHWCK BEPHOIO OTBETAa CTPOUTCS HAa OCHOBE YepelOBaHHUS
WH/IMBUYAITBHOW U KOJUIGKTUBHOM JESITEIIbHOCTH.

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

TpeGoBaHMs 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. Meroauueckne ykazaHUS Ui OOyYaIOIMIUXCS TIO0 TPOXOXKICHUIO MPAKTHUYECKUX
3aHATHH (eciu npedycmMompeHo yueOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

[IpakTudeckoe 3aHSATUE SBISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHm3anuu y4eOHOTO
mpoliecca, 3aKJIF0YaroIIasIcs B BEIOJHEHUH O0YYarOITUMHUCS T10]T PYKOBOJICTBOM IIPETIOIaBaTeIs
KOMILJIEKCa Y4YEOHBIX 3aJlaHui C LETbI0 YCBOCHUS HAYYHO-TEOPETHUYECKHUX OCHOB Y4EOHOU
JTUCIUILIMHBL, TPUOOPETEHUS! YMEHUN U HaBBIKOB, OTIBITA TBOPUECKOHN JAESITETLHOCTH.

[lenpro MpakTHUECKOTO 3aHATUS TSI 00YUAIOIIET0Cs SIBISETCS IPUBUTHE O0yYAIOIIIIMCS
YMEHHH U HaBBIKOB MPAKTUYECKOM EATEIBHOCTH 10 U3y4aeMOil TUCIUTLINHE.

[Tnanupyembie pe3yabTaThl IPH OCBOCHUH 00YUYaIOIIMMCS TPAKTUYECKUX 3aHSITHI:

— 3aKkperuieHWe, yriayOJeHHWe, pacIIUpeHHWe W JeTalu3alus 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;



— Dpa3BUTHE TIO3HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITENIbBHOCTH  MBILIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YCHHS KOHKPETHOW yueOHOM
JUCUUILINHBI;

— BBIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOMYYEHHBIX 3HAHUU IS
BBITIOTHEHMS 3aJaHNI;

— o0ecrnedyeHre paldOHAIBHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHUIYyaJIbHON (Gopm
o0y4eHusl.

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

Ecnu memoouueckue yKasanusi no npoxoxHCOeHuio npakmuyeckux 3aHAmull UmMeiomcs 6
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(PHUKAIUOHHON XapaKTepUCTHKON oOydaromerocs. BeinonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKON, PaCUeTHO-aHAIUTHYECKOM
4acTel U KOHTPOJIBHBIX MEPOIPHUITHHM.

BrimonHenue 51abopaTopHbBIX paboOT OO0yyaromMMCs SIBISETCS HEOThEMJIEMOW YacThIO
U3Y4YEHUS JUCLUIUIMHBI, ONpEeNessseMON Yy4yeOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
00eCreynBaroIIuM peIIeHUe CIeTyIOIUX OCHOBHBIX 33/a4 00y4aroIerocs:

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

— 3aKperuvleHHe, Pa3BUTHE M JleTalu3alys TEOPETUYECKUX 3HAHUM, 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 3ano0IHeHUs. 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 O NPOXOHCOEHUIO 1aOOPAMOPHLIX 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. Meroaudeckue yKazaHus g OOyYaroOUmIUXCsl 10 MPOXOXKACHUIO KYpPCOBOTO
MIPOCKTUPOBAHUS/BBITIOIHECHUS KYPCOBOM pabOTHI (eciu npedycmMompeHo yueOHbIM NAAHOM HO
O0aHHOU oucyuniuHe)

KypcoBoii npoekT/ paboTa MpOBOAUTCS C LENIbI0 GOPMUPOBAHUS Y OOYYAIOIIMXCS OIBITA
KOMIUIEKCHOTO PEIIeHUsI KOHKPETHBIX 3a/1a4 MPOPECCUOHATBHON 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 3anoIHeHUs 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 damo Ha Hux ccwvliky unu 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 PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HernocpeiCTBEHHOIO
YYaCTHS.

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

B mpouecce BBINOTHEHHUS CaMOCTOSTENBHON paboThl, Yy oOywaromierocs (opmupyercs
1enecoodpazHoe MmIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE TIO3BOJISIET UM Pa3BUBATh YMEHUS U
HaBBIKM B YCBOCHHMHM M CHUCTEMaTH3allMM MPHUOOpETaeMbIX 3HaHUM, OOecleuynBaeT BBICOKUU
YPOBEHb YCHEBAa€MOCTH B NEpUOJ OOyYeHHUs, IOMOTaeT IOJXYYUTh 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
00y4aroIuXxcsi, OCYIIECTBIIEMOIO B TEUEHUE CEMECTpa C IENbI0 OIEHUBAHUS XOJa OCBOCHUS
JUCIIUTITUHBL.

Obs3amenvho 014 3anoIHeHUs npenodagameinem. YKa3vlearomces mpebo8anus u mMemoovl
npogedeHUss MeKywe20 KOHMPOd YCNesaemMocmu, a makdice KaK pe3yibmamsl meKyue2o
KOHMpoNs  ycnegaemocmu  OyOym — yuumuléamvbCsi NHPU  NPOBEOeHUU  NPOMENHCYMOUHOU
ammecmayuu.

11.8. Meroanueckue yka3zaHUs JIJsi OOYYaIOMIMXCs IO 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, KakK IMPaBUJI0, TMPOBOAMUTCS B TEPHOJ



HK3aMEHAIIMOHHON CECCMU M 3aBEpIIAeTCs aTTECTAI[MOHHOW OLIEHKOH «OTIMYHO», «XOPOIIO),
«yZIOBIICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIHHOY.

— 3a4eT — 3T0 (opMa OLEHKH 3HAHUH, NOTYYEHHBIX OOYJAIOUIMMCS B XOJ€ M3Y4YCHUS
y4eOHOI AUCIUIUTUHBI B LIEJIOM HJIM IPOMEKYTOUHas (10 OKOHYaHUHU CEMECTpa) OLIEHKA 3HAHUH
00yJaronMMcs TI0 OTAETBHBIM pa3JiesiaM JUCIUIUIMHBI C aTTECTAIIMOHHOW OLIEHKOW «3a4TEHO»
WIN «HE 3a4TEHO.

— nuddepeHIUpOBaHHbIM 3a4eT — 23T0 (opMa OLEHKM 3HAHUH, TOITYYEHHBIX
00yyaromuMcs pU U3YYECHUU JUCLMILIMHBI, IPU BBINOJIHEHUH KYPCOBBIX MPOEKTOB, KypCOBBIX
paboT, HayYHO-HCCIIEIOBATEIBCKUX paOOT U IPOXOKIACHNUH MPAKTHK C aTTECTAIMOHHON OLIEHKOM
OTJIMYHOY, «XOPOILIOY, KyIOBIECTBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHON.

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



JIuct BHECEHUS! U3MEHEHUH B pabouyio MporpaMMy JUCHUTUIHHBL

Jlata BHECeHUs
W3MEHECHUI U
OIOJHEHUH.

ITonmuce
BHECIIIECTO
H3MEHEHM

ConeprxaHvue U3BMEHEHHUM U TOTIOTHEHUI

Hata u Ne
MPOTOKOJA
3aceqaHus

Kadeaps

TTomnuce
3aB.
kadempoit




