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Annoranus

Jucuumnuna «CoBpeMEeHHbIE TEXHOJOTHU» BXOIUT B 00pa30BaTENbHYIO MNpOTrpamMmy
BBICIIETO 00pa3oBaHUsi — NPOrpaMMy MAarucCTpaTypbl TI0 HAMPaBICHUIO TOJITOTOBKH/
cnenuaibHoctd  11.04.03  «KoHCTpynpoBaHWE M TEXHOJOTHUS BJIEKTPOHHBIX CPEIICTBY»
HarpaBieHHOCTH  «[IpoekTupoBaHMe U  TEXHOJOTHS  adPOKOCMUYECKUX MPUOOPOB U
3JICKTPOHHBIX CpencTBy. JuciumuimHa peanusyercs kapeapon «Ne23»y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

I[IK-4 «Cnocoben genaTh Hay4HO-OOOCHOBAHHBIC BBIBOJBI [0  PE3yJIbTaTam
TEOPETHUUECKUX M  OKCICPUMEHTAIBHBIX  HCCIEIOBa-HUM, JaBaTh pPEKOMEHAAIMU  II0
COBEpIICHCTBOBAHUIO YCTPONCTB M CHUCTEM, TOTOBUTh HayyHble NYyOJIMKAlMd M 3asBKU Ha
HU300pETCHUS

IIK-7 «Cnocoben pa3pabaThiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO JOKYMEHTAIMI0 B
COOTBETCTBUU C METOJMYECKUMU U HOPMATHBHBIMU TPEOOBAHHSIMIN)

[IK-8 «Cnocoben paspabarbiBaTh TEXHMYECKHWE 3aJlaHUsl Ha IPOEKTHPOBAHHE
TEXHOJIOTHYECKUX MPOIIECCOB MPOU3BOICTBA IJIEKTPOHHBIX CPEICTBY

I[IK-9 «CnocobeH mNpoeKTHUpOBaTh TEXHOJOTMYECKHUE MPOLECChl  MPOU3BOJACTBA
AJIEKTPOHHBIX CPEJCTB C HCIOJIH30BAHUEM AaBTOMATU3UPOBAHHBIX CHUCTEM TEXHOJOTUYECKOU
MOATOTOBKU MPOU3BOJCTBA»

[IK-11 «Cnocoben obecreunBaTh TEXHOIOTUYHOCTH AJIEKTPOHHBIX CPEICTB U MPOIIECCOB
UX U3TOTOBIICHUS, OLIEHUBATH SKOHOMUYECKYIO 3 (HEKTUBHOCTH TEXHOJIOTUYECKUX MPOLIECCOBY

IIK-12 «CrocoOeH OCyImEeCTBISATh aBTOPCKOE COMPOBOXKICHUE pa3padaThiBaeMbIX
YCTPOMCTB, TPUOOPOB M CUCTEM DJJIEKTPOHHBIX CPEACTB Ha JTanax MPOCKTHPOBAHUS U
MIPOU3BOJICTBAY»

[IK-14 «Cnoco0OeH OCYIIeCTBIATh PYKOBOJCTBO CTPYKTYPHBIM MOApa3AeICHHEM IO
cOOpKe ¥ MOHTaXy NpHOOPOB OOPTOBOU ammaparypbl U KaOeled Mpu W3TOTOBICHUW H3ICITUN
PAKETHO- KOCMUYECKON MTPOMBIIUIEHHOCTH

[1IK-15 «CrocobeH IIaHupoBaTh M YHPABIATh MPOU3BOJICTBEHHBIMU MPOIECCAMH TPH
M3TOTOBJIEHUM U3/eNHi "cucTteMa B Kopiyce'»

Coneprxanue AUCIUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C IIPOCKTUPOBAHUEM
U TPOU3BOJCTBOM MHUKpOdJIeKTpoMexaHuuecknx cucteM (MOMC) u HUX KOMIOHEHTOB —
MHUKPOIJIEKTPOMEXAHUUECKUX JATYMKOB U UCTIOJIHUTEIbHBIX YCTPOUCTB.

[IpenogaBanue AMCHUIUIMHBI MpEAyCMAaTpUBaeT Cleayromme (GOpMbl OpraHU3alNud
y4eOHOTro mporiecca: JIEKINH, JJa00opaTopHbie padOThl, MPAKTUUECKHUE 3aHSITHS, CAMOCTOSATEIbHAS
paboTa o0yJaronierocs, KypcoBoe mpoeKTUPOBaHUE.

[IporpamMMoll AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BUIBI KOHTPOJIS: TEKYIIMHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHASI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHS JUCIIUIUIMHBI COCTaBISET 4 3a4eTHBIX enuHulbl, 144
yaca.

S3pIK 00yueHus 0 JUCIUIUIMHE «PYCCKUM »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Llenpro mpernogaBaHust TUCHUIUIMHBI «COBpPEMEHHBIC TEXHOJIOTHH» SBISETCS (OPMUPOBAHUE
yrayOJIeHHOH TMOJATOTOBKH CTYACHTOB HarpaBieHus «KOHCTpyupoBaHHE | TEXHOJIOTHS
AJIEKTPOHHBIX cpeAcTBy». OCHOBHBIMH 3aJauaMd U3YYCHUsS TUCIUILIMHBI SBIISCTCS IMOJYYCHHE
CTYJICHTAMH TCOPCTHYCCKHUX 3HAHWW M NMPAKTUYCCKUX HABBIKOB IO 0a30BBIM TEXHOJOTHSAM W

TUIIOBBIM  KOHCTPYKUMSM  MuUKpocucteMHoM  TexHuku (MCT), HaHomatepuanam u
HaHOTEXHOJIOTUSIM.
1.2. JlucumnnmHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH

0o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTENIbHOI MpOrpaMMbl BhICIIET0 0O0pazoBaHus (ianee —
OI1 BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3YJITATOB OOYUEHUS MO AUCLUHUILIMHE, COOTHECEHHBIX C
IaHupyeMbiMu pesyibraramu ocsoenust Ol BO.

B pesynbraTe u3ydeHUs AMCHUUIUIMHBI OOYYaAIOUIUICS NOJDKEH O0ManaTh CIEAYIOUUMU
KOMIIETCHIIMSIMU WIIM UX 4acTsAMU. KOMIIETeHIIMN U WHIIMKATOPBI UX JOCTUKEHUS TPUBEACHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIMI U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) | Koxg u HaumenoBanune | Koa u HauMeHOBaHME MHAMKATOPA TOCTHKEHUS
KOMITCTCHITHT KOMITCTCHIINH KOMITETCHIIUH
IT1K-4 Cnocoben
JieNaTh HAy4YHO-
000CHOBaHHbIE
BBIBO/IBI 110
A [1K-4.3.1 3HaeT npUHLMIIBI IPOBEACHUS aHAIN3a
pe3yibTaTam
MIOJIHOIIEHHOCTH ¥ 3P (HEKTUBHOCTH
TEOPETUYECKHUX U .
9KCIIEPUMEHTAIIBHBIX UCCIEA0BAHUN
AKCIIEPUMEHTAIIbHBIX
[Tpodeccuonanpubie . [1IK-4.Y.1 ymeeT noAroTaBiuBarh 3asiBKU Ha
UCCJICIOBAHUIA,
KOMITETCHIINH U300peTeHUs
JlaBaTh
I11K-4.B.1 BnageeT HaBBIKAMHU ITOATOTOBKH
PEKOMEHIalluU TI0 .
HAYYHBIX yOJMKAIlMil HAa OCHOBE PE3YyJIbTAaTOB
COBEPUIEHCTBOBAHUIO -
o UCCIIEJOBAaHUN
YCTPOMCTB U CUCTEM,
TOTOBHUTH HAYyYHBIC
MyOIUKAIUH U 3asIBKU
Ha U300peTeHUS
ITK-7 Criocoben I1K-7.3.1 3HaeT HOpMaTUBHBIE TPEOOBAHUS K
pa3zpabaThIBaTh pa3paboTKe MPOEKTHO-KOHCTPYKTOPCKOM
IIPOEKTHO- JIOKYMEHTAIuU
KOHCTPYKTOPCK [IK-7.Y.1 ymeeT ucnonb30BaTh CTAaHAAPTHI U
[TpodeccronanbHbIe PYKTOPCKYIO ™ sap
JIOKYMEHTAIUIO B HOpMaTHBHBIE TPeOOBaHUS MPU pPa3padOTKe
KOMITETCHIIH
COOTBETCTBHH C JIOKyMEHTAIU!
METOJANYECKUMU U [1K-7.B.1 BnaseeT HaBbIKaMU pa3padOTKH
HOPMAaTHBHBIMHU JTIOKYMEHTAIMH sl OPTaHU3allUU BBITTYCKa
TpeOOBaHUSIMU 16631 (S1707
[TK-8 Criocoben [T1K-8.3.1 3HaeT cOBpeMEHHBIE TEXHOJIOTHYECKUE
pa3pabaThiBaTh IIPOLIECCHI TPOU3BO/ICTBA JJIEKTPOHHBIX CPENICTB
texHuueckue 3aganus | [IK-8.Y.1 ymeer npoBoauTh aHaiu3 U BEIOOD
Ha MIPOEKTUPOBAHUE MEePCIEKTUBHBIX MAaTEPUAJIOB, TEXHOJIOTHUYECKUX
[TpodeccuonanbHble
TEXHOJIOTHYECKHX IIPOLIECCOB U 000PYAOBAHMS JIsl IPOU3BOJICTBA
KOMITETEHIIMHT
IIPOLIECCOB AJIEKTPOHHBIX CPE/CTB
MPOU3BOACTBA TIK-8.B.1 BnameeT HaBBIKAMHU ITOJTOTOBKH
AIEKTPOHHBIX TEXHUYECKOTO 3a/IaHUsI Ha POEKTUPOBAHUE
CPEJCTB TEXHOJOTMYECKHUX MPOIECCOB MTPOU3BOJICTBA




JIEKTPOHHBIX CPEJCTB

[1K-9 Criocoben

MPOEKTUPOBATH
TEXHOJIOTMYECKHUE [1K-9.3.1 3HaeT TpeOGOBaHMS TEXHOJIOTUIECKON U
MIPOLIECCHI HOPMATHUBHOM TOKYMEHTAIIUU TEXHOJIOTUYECKUX
MIPOU3BOJICTBA MPOIIECCOB BBIITYCKA 3JIEKTPOHHBIX CPEACTB
AIEKTPOHHBIX [IK-9.¥.1 ymeer npoekTupoBaTh
[TpodeccronanbHbIe p Y p P
CPEJICTB C TEXHOJIOTMYECKHUE MPOLIECCHI MPOU3BOJICTBA
KOMIIETEHIINH
UCIIOJIb30BaHUEM JIEKTPOHHBIX CPEICTB
aBroMatusupoBanubix | [IK-9.B.1 Bnajeetr HaBbikaMu UCIIOIB30BAHUS
CUCTEM ABTOMATHU3HPOBAHHBIX CHCTEM TEXHOJIOTMYECKOI
TEXHOJIOTHYECKOM MOATOTOBKU IMPOU3BO/ICTBA
MOJITOTOBKH
MIPOU3BOJICTBA
ITIK-11 Criocoben IT1K-11.3.1 3HaeT npuHIUIIBI BEIPAOOTKH
obecrieunBaTh PEKOMEHIallUii 110 KOPPEKTUPOBKE U
TE€XHOJIOTHYHOCTD ONTUMMU3AINH [TAPAMETPOB U PEKUMOB
AJIIEKTPOHHBIX TEXHOJIOTHYECKUX OIepaluil U TEXHOJOTUYECKUX
CPEJIICTB U MPOIIECCOB | MPOIECCOB MMPOU3BOJICTBA JIEKTPOHHBIX CPEJICTB
[TpodeccuonanbHble pea port POt p A p pea
WX U3TOTOBJICHHS, [IK-11.Y.1 ymeer ananu3upoBaTh
KOMIIETEHITHH . .
OILICHUBATD XapaKTePUCTUKHU U3JENUI IIEKTPOHHON TEXHUKU
HKOHOMHUYECKYIO Y TIPOLIECCOB UX U3TOTOBJICHUS
3¢ PEeKTUBHOCTH T1IK-11.B.1 Bmazeet HaBBIKAMU OLICHKHA
TEXHOJIOTHYECKUX 9KOHOMHYECKOH 3P PEKTUBHOCTH
MIPOIIECCOB TEXHOJOTHYECKHUX MPOIIECCOB
[1K-12 Cnocoben
OCYIIECTBIISATh
aBngl A [1K-12.3.1 3HaeT MeTOABI aBTOPCKOTO
p COTIPOBOXKACHUSI pa3pabaTbIiBaeMbIX U3ACTUN U
COTIPOBOXKICHHE
TEXHOJIOTHYECKHUX MPOIECCOB
pa3zpabaThIBa€MBbIX
[TpodeccronanbHbIe . [IK-12.V¥.1 ymeer aHanu3upoBaTh NPUUUHBI
YCTPOMCTB, MPHUOOPOB .
KOMITETCHIIH Opaka BBIITyCKAaEeMBbIX U3ACIUN
U CUCTEM
TIK-12.B.1 Bnameet HaBLIKAMHU MOATOTOBKHU
AIEKTPOHHBIX 9 .
ne(eKTHBIX BEJOMOCTEH yCTpOMCTB, IPUOOPOB U
CpEJ/ICTB Ha 3Tarnax
CUCTEM DJIEKTPOHHBIX CPEJICTB
MPOEKTUPOBAHUS U
MIPOM3BOJICTBA
[TK-14 Cnocoben
OCYIIECTBIISITh
PYKOBOJICTBO
CTPYKTYPHBIM
MOApa3ieICHUEM T10
cOOpKE U MOHTaX [TIK-14.VY.1 ymeeT opraHu3oBbIBaTh BHEAPEHUE
[TpodeccronanbHbIe b - M P . P
KOMITETEHIIHH npruOOpoOB OOPTOBOM | MPOTPECCUBHBIX TEXHOJIOTUN TPUOOPHO-
anmapaTypsl 1 KaOeIIbHOTO MPOU3BO/ICTBA
Kabeneil mpu
W3TOTOBJICHUH
U3/1eNIUi paKkeTHO-
KOCMUYECKOU
MIPOMBIIUIEHHOCTH
[TK-15 Cnocoben [TIK-15.3.1 3HaeT TeXHOJOTUIO U3TOTOBICHUN
[Ipodeccuonanbubie o "
MJIAHUPOBATh U u3aenui "cucrtema B Kopmyce
KOMITETEHIIMHI

YIPABIISITh

T1K-15.3.2 3HaeT OCHOBBI YKOHOMUKHU U




MIPOM3BOJICTBEHHBIMU | OpTaHMU3AIMH IPOU3BOJICTBA U3EIUIA MUKPO- U
npoleccamu npu HaHORJIEKTPOHUKHU

W3TOTOBJICHUU [TIK-15.Y.1 ymeeT pa3pabarbIBaTh IJIaHbI U
u3zienuii "cucteMa B | TUTaHBI-TpauKy peanu3anuu 3QPEeKTHBHOTO
Kopiryce" MIPOM3BOJICTBA U3ENIHH ""cricTeMa B Koprnyce"

2. Mecro nucuumumnbl B cTpyktype OIT
JluctumiimHa MOXKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUJaIONTUMUCS
MIPU U3YYCHHUH CIICTYIOITUX JTUCIHUIUINH:
«Marepuainbl 1 KOMIOHEHTBI AJIEKTPOHHBIX CPEJICTBY,
«DHU3UKO-XUMHUYECKUE OCHOBBI TEXHOJIOTHH JICKTPOHHBIX CPEICTBY,
«Duznyeckre OCHOBBI MUKPOAJICKTPOHUKI,
«Texnonorusa npousBoactea IC».

3HaHI/IH, INOJIYYCHHBIC IIpHU H3YUCHUHW MaTepuajia ,I[aHHOI\/'I JUCHUIIIIMHBI, MUMCIOT KakK
CaMOCTOATCIIbBHOC 3HAYCHUE, TAK U MOT'YT HCIIOJIb30BATHCA ITPU U3YUCHUHN APYTUX OUCHUIIINH
«TexHomoruu MHKpOCHCTeMHOﬁ TCXHHUKHN».

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTUIAHBI
JlanHbie 00 00mIEeM O0BbeMe JUCIUILIMHBI, TPYIOCMKOCTH OT/ACIBHBIX BHJOB Y4eOHOMH
pabOoTHI 10 TUCUIHUTUIMHE (M PACIIPEICTICHIE dTOW TPYIOSMKOCTH M0 CEMECTpaM) MPEACTABIICHBI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI

pr,Z[OGMKOCTL 10

Bun yuebnoii pabotbl Bcero ceMecTpam
No2
1 2 3

Oowan mpyooemKocmup OuUCyUnIUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakxmuueckoilt n0020moeKu 17 17
AyoumopHnuie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:

nexuuu (JI), (dac) 17 17

1('IpaK)TI/I‘-I€CKI/Ie/C€MI/IHapCKI/Ie sansarus  (113), 17 17

qac

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoi npoekTt (pabota) (KII, KP), (qac)

9K3aMeH, (4Jac) 54 54
Camocmosmenvnasn paboma, Bcero (1ac) 56 56
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amed (3auer, Judd. 3aq, OK3. OK3.
DK3.%*%*)

*k
IIpumedanue: kaHIUAATCKHI SK3aMeH

4. ConepskaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TPyI0€MKOCTH JTUCIUTUIMHEI 110 pa3ieiaM | BUAAM 3aHATHN.




PaS,Z[eHBI, TEMbI JUCHUIIJIMHBI U UX TPYAOCMKOCTDb ITPUBCJICHLI B TaGJII/ILIG 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paznensl, TeMbl AUCHUITIIMHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 6

Paznen 1. Knaccudukanuss ¥ NpUHIMITBI TOCTPOSHUS 1 2 5

CPEJICTB MUKPOCUCTEMHOU TEXHUKH

Paznen 2. Marepuaisl, mpuMeHsIEMBIE IS 1 2 4

npoussoacTsa MOMC

Paznen 3. Ocobennoctu npoektupoBanuss MOMC 1 2 4

Pasnen 4. Texnomoruueckuii cuate3 MOMC 2 1 4

Paznen 5. TunoBsie U NEPCIIEKTUBHBIE

KOHCTpyKIru MOMC 2 1 4

Pazgen 6. TummoBbie TEXHOJIOTHYECKHE OTIEPAIHH B 2 2 4

npousBoactee MOMC

Paznen 7. KonctpyupoBaHue u pacyeT 3JIEMEHTOB 2 1 4

MOBOMC, ocHOBaHHBIX Ha Pa3JIMYHbIX TEXHOJOTHUSIX

Pazgen 8. IlepcnekTUBHBIE TEXHOJIOTMU HPOU3BOJCTBA 1 1 4

MOMC

Paznen 9. Hanorexunosorus. HanoctpykTypsl u 1 1 4

HaHOMAaTEPHABI

Paznen 10. Camocbopka 1 KaTain3 HAaHOCTPYKTYD 1 1 4

Pa3;:ulen 11. MexaHU4YeCKHE U AIEKTPUUECKUE 1 1 4

CBOWCTBA HAHOMATEPHAIOB

Paznen 12. HanoanekTpoMeXaHHYECKHE CHCTEMBI 1 1 4

Pasnen 13. MeTop!l Mccle0BaHus HAHOCTPYKTYP 1 1 4

HUroro B cemectpe: 17 17 56
Utoro 34 17 0 0 56

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHHUOHHOI'O [UKJIA

HOMep paszaeiia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKITUMOHHBIX 3aHATUH

Pazpea 1. Kaaccndukanus u npuHIHUNBI TOCTPOCHHUSA CPEACTB
MHKPOCHCTEMHOI TeXHUKH. VcTopus pa3Butus
MHUKPOCHCTEMHON TEXHUKU. MUKPOAIEKTPOMEXAHUYECKHE
CHUCTEMBI — COBPEMEHHBIN ATall TEXHUYECKON IBOJIIOLNH
TBEPAOTENbHON MUKpOIeKTpoHUKH. Kinaccupukanus MOMC.
[TnanapHble 1 00bEMHBIE MUKPOKOHCTPYKIIUM U OCHOBHBIE
MIPUHIUIIBI UX [TIOCTPOEHUS U U3TOTOBJICHU. [IepcriekTuBHbIE
HaIIpaBJICHUS Pa3BUTHS CPEICTB MUKPOCUCTEMOTEXHUKH

Pazpnen 2. Marepuaisl, npUMeHseMble 1JI1s1 IPOU3BOJACTBA YCTPOUCTB
MOMC. XapakTepucTUKa OCHOBHBIX MAaTEpUAJIOB,
MIPUMEHSEMBIX JIJIs1 U3roToBJICHHS n3aenniit MOMC.
Konctpykuunonnsie matepuansl uzaenuit MOMC: kpeMHui,
METaJUIbl, KEpaMHUKa, CTEKJIA, TOJTUMEPBI.

Pazpnen 3. Oco6ennocTu npoekTupoBanus ycrpoiicrs MOMC.




OcHoBHble 351eMeHTh! KoHCTpyKLuii MOMC. ITpoexkTupoBanue
KOHCoOJIeH, MeMOpaH, MOCTOB — 311eMeHTOoB MOMC. B3anmocBs3b
MEXY IJIaHAPHBIMY MPUHLIMIIAMU TpoekTrupoBanus MOMC u
IJIAHAPHOW TEXHOJOTHEN UX U3TOTOBJICHHUS.

Pasznea 4.

TexHosornuecknii cunte3 ycrpoiicrs MOMC. Vcxonnsie
ycnoBus cuHTe3a. O0beMHbIe TexHONoruu. [loBepxHOCTHBIE
texHojoruu. LIGA — texHosorus.

Pazgean 5.

Tunosble H NepcreKTHBHbIE KOHCTPYKIMH YCTPOICTB
MDMC. latuuku naBneHus. JlaTuuky TMHEWHBIX YCKOPEHUI.
JlaTunku aOCOMIOTHBIX YIVIOBBIX CKOpocTell. [laTunku
XMUMUYECKOTO cocTaBa. Mukpoxpomarorpadsl. bruocencopst u
JKCIIPECC-aHAIN3aTOPBI.

Pasnea 6.

TunoBbie TeXHOJIOTHYECKHUE ONlePAIlUM B IPOU3BOICTBE
yerpoiictB MOMC. Onepanuu 04YMCTKU TOBEPXHOCTH
nooxek. Ocaxk/ieHue MaCCUBHPYIOIINX JUAICKTPHUSCKUX
wieHok (Si02, Si3 N4). OcaxaeHne MeTauIMIeCKuX U
(beppOMarHUTHBIX TUICHOK. JIuTorpadguueckue omeparum.
«Kunkoctaoe» u «cyxoe» tpasienue. Coopka MOMC.

Paszgen 7.

KouncrpyupoBanue u pacuyer 3jieMeHTOB ycTpoiicte MOMC,
OCHOBAHHBIX HA Pa3JIMYHbIX TeXHOJOrusix. Koncrpykuuu,
OCHOBaHHbIE Ha KPEMHHEBO TexHoIoruu. KoHcTpynpoBanue u
METO/IbI pacueTa KPEMHHEBBIX MOJBUKHBIX MUKPOMEXaHUYECKUX
CHUCTEM U MUKPOTHPOCKOIIOB Ha MTOBEPXHOCTHBIX aKyCTUUECKUX
BosHax (ITAB). KonctpyupoBanue u METOI pacueTa PEMHHUEBBIX
aKceJIepoMeTpOB. AHAIU3 U NOJIXOJ K KOHCTPYHPOBAHUIO U
pacuery MOMC Ha OCHOBE TE€H30PE3UCTUBHBIX
MOJIYITPOBOJTHUKOBBIX CTPYKTYp. KoHCTpynpoBaHue u pacuer
MOSMC, oCHOBaHHBIX Ha MbE303IEKTPUUECKUX MPUHIIUIIAX.
KoucTpyrnpoBanue u pacuer mbe303JIeKTPUIECKIX MeMOpaH,
MpeHa3HAYEHHBIX JIJIs pa0OThl Ha 0O BEMHBIX aKyCTUYECKUX
BonHax (OAB). KonctpyupoBanue u pacuer pe3oHaTOpoB U
nuHUM 3anepxku Ha [TAB.

Pa3nen 8.

IMepcneKkTHBHBIE TEXHOJOTHH MPOU3BOICTBA YCTPOHCTB
MOSMC. Texuonorus SI MOX. Texnonorus Hex SIL.
Texnonorus SCREAM. Texunonorus EFAB. Texnonorus
ELTRAN

Pa3zgen 9.

HanorexnoJsiorusa. HaHOCTPpYKTYpPBI H HAHOMATEPHAJIBI.
HanorexHomornust kak 0CHOBHOE HaITpaBJICHHUEC PA3BUTHA
BBICOKHUX TeXHOJoruii. OCHOBHEIE HaITpaBJICHHUA HAYYHBIX
I/ICCJ'IeJIOBaHI/Iﬁ 1 NPaKTUYCCKHUE IPUMCHCHU A HAHOTEXHOJIOTHH.
Hanoxmactepsl METAJUIOB U MOJIYIIPOBOJHUKOB. 1'a30BbIe
MOJIEKYJIIPHBIE KJIACTEPBI. Y TJIEPOIHBIE HAHOCTPYKTYPBI U
HaHOTPYOKkHU. OOBEMHbIE HAHOCTPYKTYPHPOBAHHBIE MAaTEPHAIIBL.
Pa3zynopsinoueHHble CTpYKTyphl U HaHOKpUCTasuibl. Kpucramisl
U3 METAININYECKUX HAHOYACTHII.




Pasznea 10.

CamocOopka n kataau3 HaHOCTPYKTYP. [Iponecchl

camocOopku. I1oaynpoBOTHUKOBBIE OCPOBKOBBIE CTPYKTYPBI U
MoHocnou. Katanus Hanoctpyktyp. Ilopuctsie matepuansl,

KOJUIOMBI.

Paszgen 11. Mexanuuyeckue U JIeKTPUYeCKHE CBOIiCTBA
HAHOMATEpPHAJIOB

Pasznen 12. HanossekTpomexannyeckue cucreMbl. HanoMansl u
HAHOMPUOOPBL. METOABl CHHTE3a HAHOYCTPOUCTB.

Pa3nen 13. MeTtoabl uccie10BaHUsA HAHOCTPYKTYP. MccnenoBanus ¢

HUCCIIEIOBAHUN.

MPUMCHCHUCM aTOMHOI'0 CUJIOBOT'O MUKPOCKOIIA. Bo3moxHocTH
CKaHHUPYIOUIETO TYHHCJIbHOI'O MUKPOCKOIIA U HAITPABJICHUSA

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4ecKuX | TpyaoeMKOCTh, |IIPAKTHYECKOM |pasnena
n/n 3aHATUN 3aHATUN (uac) IIOATOTOBKH, |AUCIUI
(dac) JIUHBI
Cemectp 2
Bcero 17
4.4, JlabopaTopHBbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJOEMKOCTb
N3 aux Ne
Ne TpynoemMKOCTh, | MPAaKTHYECKOU | pas3zaerna
HaumenoBaHue 1a60paTopHBIX paboT PYA - | P pasil
n/m (uac) MOATOTOBKH, | JUCLIHII
(gac) JIMHBI

VY4eOHbIM MIIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHKe/ BHITTOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Buapl camocTosTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabnuna 7 — Bunbl caMmocToATenbHON pabOTHI U €€ TPYAOEMKOCTh




. Bceero, | Cemectp 2,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
20 20
nucuuriHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 18 18
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
KonTtposbabie paboTsl 3a0unnkoB (KP3)
IToaroroBka K MpoMeXyTOYHOU
18 18
arrectaruu (I1A)
Bcero: 56 56

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MATepPHaIIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUI NpHUBeieH B Tabaule 8.

Tabnuna 8— [lepedeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3TAHHIMA

KomuecTso 3x3eMILIsIpoB B
Llnp/ bubnuorpaduueckas ccpiika Oubmmorexe
URL anpec (KpoMe 371eKTPOHHBIX
9K3EMIULIPOB)
629.7(JIMAII) | KoHcTpyrpoBaHue U TEXHOJIOTUS 20
122 U3MEPUTENIbHO- BEIYMCIUTEIbHBIX
KOMILJIEKCOB JIETATEIILHBIX alapaToB
[Tekct] : yaueOHnoe nocobue / B. I1. Iamkos,
S1. A. Ilonosckas, O. M. @uionos. - CII0. :
W3 a-so JIMAII, 1991. - 100 c.
621.396.6(075) | KoHcTpyrpoBaHUe U TEXHOJIOTHS 44
B67 U3TOTOBJICHUS PAIUOIEKTPOHHON
anmapartypsl [ Tekct] : yueOnuk / H.
®. Bomnepnep. - Kues : Buma mik., 1970. -
363 c.
621.396 KoHcTpyrpoBanue paarod1eKTpOHHOM 32
1128 annapatypsl :OCHOBHbIE TPOOIEMBI U
coBpeMenHoe coctosinue [Tekcr] / B.
b.ITectpsixos. - M. : Cos. panuo, 1969. -
208 c.
621.38 B90 BynbrueB A.JI. DnexTpoHHbIE TPHOOPHL. — 4
M.: Jlaiit, 2000. — 416 c.
681.2 (I'VAII) | Jlapun B.I1., Hemnect J1.K. 300




JI125 KoHcTpynpoBanue u npou3BOACTBO
TUIIOBBIX IPUOOPOB U YCTPOUCTB: YueO.
noco6ue st By3oB / CITOI'Y AIL CII6.
2005. — 300 k3.

7. IlepeyeHb IEKTPOHHBIX 0OPa30BATEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTEeNbHBIX pecypcoB uH(POPMAIMOHHO-
TEJIeKOMMYHUKaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHUS JTUCIHILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpPa30BATEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanmue

Hoctyn B ObC «Jlanb» ocymectBusiercs o gorosopy N2 26 u N227

http://lib.aanet.ru/ ot 31.01.2021
Hoctyn B ObC «ZNANIUM» ocymectBisiercs o norosopy N2 058
ot 27.02.2023
Jlocryn B DBC «FOPAWT» ocymectsisercs o gorosopy N2 257 ot
29.05.2023

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOoIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabmuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
Tabmmite 11.

Tabnuna 11— [lepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYECKOH 0a3hl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH)
1 | JlekunoHHas ayAUTOPHSI 13-07 (bM)

10. OmeHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOU aTTECTAIINH


http://lib.aanet.ru/

10.1. CocTaB OIICHOYHBIX CPEICTBIJIS TPOBEACHHUS IPOMEKYTOYHOH aTTeCTaIlH
00ydJaronuxcs Mo IMCUUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmmna 13 — CoctaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTAlluN

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOUYHBIX CPEACTB
OK3aMeH Crucok BONpPOCOB K dK3aMEHY;
DK3aMeHAaI[HOHHEIC OUJICTHI,
3amaun;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIECHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIII, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMIIETCHITHN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITSIILHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BhIIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY U3JIaraeT €ro, ONUpaschb Ha 3HAHUS OCHOBHOMU
JUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIeATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaromuiicss YCBOMII TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYAHEHUS B MPAKTUYECKOM MNPUMEHEHUM 3HaHUI
HaIlpaBJICHUS;

— c1abo apryMeHTHUPYET HayIHbIE MTOJ0KEHNUS,

— 3aTrpynaHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIM3UPOBAHHBIX OHSITHII.

«yZI0BJIETBOPUTEITHHOY
«GauTEHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMWOKH W  HETOYHOCTH  TIPH
paccMOTpeHHH poOIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIMPYET BHIBOJAOB U 000OLICHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sK3amMeHa mpeIcTaBlieHbl B Tadsmie 15.




Tabmuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Ne i/t [Tepedyens BonmpocoB (3a1a4) 1S IK3aMeHa Kozn
WHIMKaTopa
1 Kinaccudukanms metonoB uzroropyiennss MOMC [1K-8.3.1
2 Tunsl MEXaHUYECKUX JATUUKOB I1K-8.3.1
3 TepMoBaKyyMHOE HaIbUIICHUE I1K-8.B.1
4 MOoHTaX KPEMHUEBBIX KOMIIOHEHTOB METOJIOM CILIABJICHHUS ) I1K-8.B.1
5 [Tpoueccer poTomuTorpaduu B TEXHOIOTHH ICKTPOHHOM ITK-8.3.1
anmaparypsl 1 MCT
6 Marepuainsl 17151 MUKPOOOpPaOOTKH I1K-8.3.1
7 dopMupoBaHHE TOHKUX TUICHOK M3 OKcuaa Kpemuus merogom | [1K-8.B.1
TEPMOOKHCIICHUS
8 OcaxJieHre AMOKCHUIA U HUTPUAA KPEMHUS [1K-8.B.1
9 TepMokoMIpecCHOHHAsE MUKPOCBapKa I1K-8.B.1
10 TenoBble JaTYNKK (TEPMOMEXAHUYECKUE, IIK-8.Y.1
TEPMOPE3UCTUBHBIE, TEPMOIAPHI)
11 Matepuasbl, HCIIOIb3YEMbIE B MUKPOCHUCTEMAX I1K-8.3.1
12 IToBepxHOCTHAsE MUKPOOOpabOTKa I1K-8.V.1
13 BripanuBanue kpuctamuioB 1o Merony YoxpaabCKkoro I1K-8.3.1
14 Mexanunueckue npeodpazoBatenu (Ib€30pe3UCTUBHEIE, IIK-8.V.1
MIbE303JICKTPUIECKHE, EMKOCTHBIE M PE30HAHCHEIC)
15 OcHOBHBIE 3Talbl TEXHOJIOrHUEcKoro mporecca usrotosienus | [1K-8.B.1
MIOJTYITPOBOTHUKOBBIX MOJITIOKEK
16 MexaHuueckue IpruBObI (3JEKTPOCTATUUECKHUE U I1K-8.3.1
I1b€303JICKTPUYECKHE)
17 [TonynpoBonuuku B TexHogoruu MCT I1K-8.VY.1
18 [Ipeobpa3zoBarenu (qatunku) uznydeHuit (ot poroauonos go | [IK-8.3.1
IUPOMETPOB)
19 MeTtoasl OCaXIeHNUT TOHKUX IIeHOK n3 S102 T1K-8.B.1
20 Knaccudukanus meroioB usrorosinennss MOMC yctpoiicTs I1K-8.3.1
21 YnakoBka MOMC yCTpoICTB B METAJUIMUECKUE KOPITyCca I1K-8.B.1
22 CpenctBa n3mMepeHus napaMeTpoB OKPYKaroLIe cpebl, I1K-8.3.1
OCHOBHBIE THUTIBI JATYHKOB
23 IIpumeneHne eMKoCTHBIX puBoaoB B MCT I1K-8.3.1
24 OcaxxJ1IeHue NOJTUKPUCTAIUINYECKOTO KPEMHHUSI I1K-8.B.1
25 MeTtox aHOTHOTO COeTUHEHUS T1K-8.B.1
26 [Tnazmennoe xummaeckoe tpasnerue (I1XT) I1K-8.B.1
27 Cxema ycTaHOBKHM JUIs ocaxieHus! TOHKUX TuieHok u3 SI02 u | I1K-8.3.1
S13N4(xumuyeckoe ocaxxJieHue U3 ra30Boi (azbl NP HUZKOM
TABJICHUH )
28 Tunsl MUKPOCTPYKTYp, BXoasaumx B coctaB MOMC I1K-8.3.1
29 Caapka naieanem CKITH I1K-8.B.1
30 TexHonorus 00beMHOI MUKPOOOPaOOTKH I1K-8.B.1
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera
Kon
Ne n/mt Ilepeuens BonpocoB (3agau) it 3auera / audd. 3agera JHKaTOpa

Y4eOHbBIM MJITAHOM HE PEAYCMOTPEHO




Ilepeyenp TeM Ui KypCOBOTO IPOECKTHPOBAHUS/BBINOIHEHUS KYpCOBOH pabOThI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHIITOIHEHHS
} KypCOBOH paboThI

Y4eOHBIM IIIAaHOM HE MPEIYCMOTPEHO

Bompocer s mpoBeneHUsT TPOMEXKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabnwmie 18.

Ta6ymmia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB Koz
UHJIMKaTopa
1 Ocobennoctr KoHCTpYKImu MOMC. IK-11.VY.1
2 Marepuaibl, IpuMeHsieMble B KOHCTpYKIIMU MOMC. IK-11.3.1
3 O6bemMHas TexHonorus cuareza MOMC. I1K-8.3.1
4 [loBepxHocTHas TexHonorus cuareza MOMC. I1K-8.3.1
5 OcHOBHbBIE TEXHOJOIMUYECKHE Ollepaluu, puMensemsie B npoussojactee | [1K-8.3.1
MOMC.
6 OCHOBHbBIE TEPMHUECKUE ONEpaLH, IPUMEHSIEMbIE B IPOU3BOJICTBE [1K-8.3.1
MOMC.
7 Bune nutorpadun, npumensemsie B npousBoactse MOMC. I1K-8.3.1
8 OcHOBHBIE BUIbl PE3UCTOPOB, IPUMEHsEMbIE B Tpou3BoacTBe MOMC. I1K-8.3.1
9 Bunpl hoTomurorpadum. I1K-8.3.1
10 DnekTpoHHas JuTorpadus. IT1K-8.B.1
11 Wonnas nmutorpadusi. I1K-8.B.1
12 PentrenoBckas surorpadus. IT1K-8.B.1
13 HmmepcronHas mutorpadusi. I1K-8.B.1
14 JlazepHas nmutorpadus. IT1K-8.B.1
15 OcHOBHBIE TEXHOJIOTHYECKUE oneparii GopMooOpa3oBaHus, [IK-9.¥.1
npHUMeHsieMble B 00beMHOM CTexHonoruu MOMC.
16 OcHOBHBIE TEXHOJOIHYECKHE onepannun popmMooOpa3oBaHus, [IK-9.V.1
IIpUMEHsIEMbIE B TOBEPXHOCTHON TexHonornu MOMC.
17 Crnenuduueckue cOOpOUHbIE ONepanuy, IPUMEHsIEMbIe B TEXHOJIOTHU IK-15.3.1
MOMC.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOY4YarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIyphl  OICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIMX dTanbl (HOPMUPOBAHUS KOMIIETCHLMH, COAEpKarcs B
JOKaJbHBIX HOpPMaTUBHBIX akTax [YAIIL, periaMeHTHpyrOIMX TMOPSJIOK U IPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4aroImuXxcs
I'VAIL

11. Meroauueckue yKazaHus JUIsi 00yYaroMIUXCsl 10 OCBOCHUIO TUCIUIITUHBI

11.1. Metoauueckne yKa3zaHus [ OOYYAIOIIMUXCS 1O OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia




OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepHuaja — JIOTUYECKHM CTPOWHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JI0kKEeHHe ydeOHoro marepuana. Ha3HadeHune cOBpEeMEHHOM JeKIuU B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALIMIO MO TEME, 2 B OCBOCHHH
(GyHAaMEHTaIbHBIX MpOOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIUs pacKkpblBaeT MOHATUHHBINA amnmapar
KOHKPETHOW oO0yiacTu 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHHUN, YPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE HIPOPECCUOHATIBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIILIJICHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO Il CAMOCTOSTENIbHON pabOThI;

— TOJy4YyeHHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA OJIMKaiIlne Tobl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B  Pa3JIMUYHBIX
(bopMyIupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIAATbCA JEMOHCTpauuend CIaiJoB H
UCIOJIb30BAaHUEM pa3aTOYHOIO MaTepuaja IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

- TEMaTUYECKHE JIEKIIUU 110 pa3jiesiaM Kypca;

- IEMOHCTpAIIHS CJIAiIOB;
- KOHTPOJIbHBIE BOIIPOCHI K pa3zenaM Kypca.

JlekimoHHBIE MaTepHalbl UMEIOTCS B U3JaHHOM BHUJE, B BHUJE DJEKTPOHHBIX PECYpCOB
oubmuorexu ['YAIL

11.2. Metoauueckue ykazaHUS sl OOYYaIOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATHH

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aiiu y4eOHOTO
mpoliecca, 3aKJIF0YArOIIasiCs B BHITOJIHEHUH O0YYarOIIMMUCS T0JT PYKOBOJICTBOM IPETIOIaBaTEeNs
KOMIUIEKCa Y4YeOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JTUCHUTITMHBI, TPUOOPETEHUS] YMEHUN U HaBBIKOB, ONBITA TBOPUYECKOM JCSITEIHHOCTH.

[enpro MpakTUYECKOTO 3aHIATHSI ISl 00YyYaOIIerocs SBISETCS MPUBUTHE 00YJAOIIMMCS
YMEHUYN U HABBIKOB MPAKTUUECKOU JEATETLHOCTH 110 U3y4aeMOU TUCIIUIINHE.

[Tnaraupyemblie pe3yiabTaThl MPU OCBOCHUH 00YUYAIONTUMCS MPAKTHUECKUX 3aHSATHI:

— 3aKkperuieHue, yriayOJeHue, pacliupeHrue W JAeTaIu3alius 3HAHUW TPU pPElIeHUU
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAQJICHHE HOBBIMHM METOJAMH W METOAMKAMH HM3YYCHHS KOHKPETHOW Yy4eOHOMH
JHUCIUILINHEL

— BbBIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBITIOJTHCHMS 33 TaHHI;



— obecrnedeHne palMOHATIBHOTO COYETaHHs KOJJICKTUBHOM M MHIMBUAYaJIbHOU (GOopM
00yJeHwUsI.

TDC6OBaHI/I${ K IIPOBEJICHHUIO IPAKTUYCCKHUX 3aHITHM
Hpaxmuuecm{e 3AHAMUSL BLINOJHSIOMCS 8 Klacce Oisl cpynnoevlx 0MCKyCCMZZ.

11.3. Meroauueckue yKazaHus JUIsi 0OyJalOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xxoze BBITIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMIOIHSAET PaboOTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

Jisa oOywarommxcsi 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mpornecce BbIMOIHEHHSI CaMOCTOSITENILHON paboThl, Yy obydaromierocst (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboOUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
Y HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, oO0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TIepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIUXCASBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo JUCLUILIMHE;

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

11.4. Metoauueckre yKazaHus [UIsl OOYYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTHM IIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUINHBI.

IIpn npoBeneHHMHM TEKYIIETO KOHTPOJS YCIEBAEMOCTU HCIOJIB3YHOTCS KOHTPOJIBHBIE
TECTOBBIE BOIIPOCHI, IIPEACTABICHHBIE B METOJIMUYECKUX YKA3aHUAX 10 IMPOXOKICHUIO TEKYIIErO
KOHTPOJISI YCIIEBAEMOCTH. Pe3ynbTaThl TEKYIIEro KOHTPOJSA OLIEHUBAIOTCS M YYUTHIBAIOTCS NPU
IIPOBEICHUH POMEKYTOYHOU ATTECTALINH.

11.5. Meroauyeckue ykazaHus Jjisi OOYYarONIMXCS MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTeCTalUU.

[Ipomexxyrounast ~ aTrecTamusi  OOy4aloOmUXCS  TMPEAYyCMaTpUBaeT  OIEHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YyIbTaTOB O0YUEHUS MO TUCIUILINHE BKIIOYAET B ce0s
Ok3aMeH. OJK3aMeH MpOBOAUTCS B MEPHOJ 53K3aMEHAIMOHHON cecCMu U 3aBepllaeTcs
aTTeCTAallMOHHOU OLICHKOM «OTJIMYHOY, «XOpOUIO», «YIOBJIETBOPUTEILHOY,
«HEYJIOBJIETBOPUTEIHLHOY.



Jluct BHeceHus: U3BMEHEHU B pabouyio MporpaMmy JTUCIUTUINHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




