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AHHoOTaug

Hucumnnmua «KoHcTtpyupoBanue u  TexHosiorusi ycrporctB MCT» BxoauT B
o0pa3oBaTeNbHYI0 NpPOTrpaMMy BBICIIETO 00pa3oBaHusi — TIporpamMmy OakajgaBpuaTa IO
HarpasjeHuto noarotoBku/ crueruanbHocTH 12.03.01 «IIpubopocTpoeHue» HampaBIeHHOCTH
«TexHomorusi a’pOKOCMHUYECKOTo MpUOOpocTpoeHus». JucuuiuiiHa peanusyercs Kadeapoi
«Ne23y.

JucuuiuinHa HaneneHa Ha (POPMUPOBAHKE Y BBITYCKHUKA CIEIYIOLUIMX KOMIIETCHIIUMA:

VYK-2 «Crnocoben ompenenars Kpyr 3agad B paMKax MOCTABJICHHOW IEH W BBIOMPATh
ONTUMAJIbHBIE CHOCOOBI MX PELICHUs, UCXOJ U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOLIUXCS
PECypcoOB M OIrpaHUYEHUI

IIK-2 «CrnocobeH paccUUThIBATh U MPOEKTHPOBATH AJIEMEHTHI M YCTPOWCTBA MPUOOPOB,
OCHOBaHHbBIE Ha PA3JIMYHBIX PU3NYECKUX MPUHIIUIIAX IEUCTBUS C UCIOIb30BAaHUEM CTaHIAPTHBIX
CPEJICTB KOMIIBIOTEPHOI'O IPOEKTUPOBAHUSD

[IK-3 «Cnocoben ctpouth mpocTteiime pu3ndeckne 1 MaTeMaTUYeCKHEe MOJIEIH CXEM,
KOHCTPYKLUH M TEXHOJIOTHYECKUX MTPOLECCOB B 00JIACTH IPUOOPOCTPOCHHUS»

[IK-7 «CnocoOeH pemiath 3a/1a4il TEXHOJIOTUYECKOIO0 MPOEKTUPOBAHUS U YYacTBOBATh B
TEXHOJIOTUYECKOM MOJArOTOBKE NMPOU3BOACTBA NMPHUOOPOB PA3TUYHOrO Ha3HAYEHHs M MPUHIMIIA
JEUCTBUSD)

CopepxaHue AMCLUILIMHBI OXBaTHIBAET KPYI' BOIIPOCOB, CBSI3aHHBIX C IIPOEKTHPOBAHUEM
U TPOU3BOJACTBOM MHUKpoOdJekTpoMexaHnueckux cucreM (MOMC) M uX KOMIIOHEHTOB —
MHUKPO3JIEKTPOMEXAHUUECKUX aTUYMKOB U UCIIOJHUTENIBHBIX YCTPOMCTB.

[IpenonaBanue AUCUMILIMHBI IpeAycMaTpUBaeT cieaykoume (OopMbl OpraHU3aliu
y4eOHOro npolecca: JeKIUH, J1abopaTopHble paboThl, IPAKTUYECKHE 3aHATHSI, CAMOCTOSITEIbHAS
pabota o0yuaromerocs, KypcoBoe mpoeKTUPOBAHHE.

[IporpaMMoii IHUCHUIUIMHBI IPELYCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalis B opMe K3aMeHa.

OOmiast TpyZ0E€MKOCTh OCBOCHMS JUCLUHUIUIMHBI COCTaBisieT 4 3a4eTHbIX eAuHUIbI, 144
yaca.

S13pIK 00yUEHUS 10 TUCIUITIIMHE KPYCCKUN »



1. TlepedeHb IIAHUPYEMBIX PE3YJIbTATOB O0YUEHHS 10 TUCIUIUTMHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI
Ilensto mpenopaBaHus AMCUMILINHBL «KOHCTpynpoBanue u TexHosorus ycrpoicts MCT»
ABIISIETCS dbopmupoBanue yriyOaeHHOU MOATOTOBKHU CTY/ICHTOB HaIlpaBJICHUs
«KoHcTpynpoBaHMe M TEXHOJOTHUS IEKTPOHHBIX CpeAcTB». OCHOBHBIMHU 3aJadyaMHM M3y4Y€HUs
JUCLUUILIMHBL SIBISETCSA IOJIYYEHHUE CTYACHTaMU TEOPETUYECKUX 3HAHUM U MPAKTHYECKUX
HaBBIKOB 1O 0a30BbIM TEXHOJOTUSM M THUIOBBIM KOHCTPYKLMSAM MHUKPOCHUCTEMHOM TEXHUKU
(MCT), HanomaTepuragaM U HAaHOTEXHOJIOTHSIM..

1.2. ucuuruiiHa BXOAUT B  COCTaB  4acTH, (HOPMHPYEMOH  y4aCTHHKAMH
00pa3oBaTeNFHBIX OTHOIICHHH, 00pa30BaTeNbHOI MPOrpaMMBbl BBICILIETO 00pa3oBaHus (nanee —
OIl BO).

1.3. TlepeyeHb IaHUPYEMBIX PE3YJIHTATOB OOYyUCHHS MO AUCHUIIMHE, COOTHECCHHBIX C
IUTAaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynprare m3yueHHs AMCHMIUIMHBI OOYYAIOMIMICS JAOIDKEH 00JalaTh CIIEAYIOIUMHU
KOMIIETEHIIMSIMU WM UX YacTsAMU. KoMIeTeHIIMN U UHAMKATOPbI UX JOCTHXKEHHS NPUBEICHbI B

Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIMNA U MHIMKATOPOB MX JIOCTHKCHHUS

Konu
Kareropus (rpynmna) Koxn v HanMeHoBaHNe UHIUKATOPA JOCTUKECHUS
HauMEHOBaHHE
KOMIIETEHILIUH KOMIIETEHIINHU
KOMIIETEHIINH

VYK-2 Cnocoben

OTIpEeeIATh KPYyT

3a/1a4 B paMKax

MOCTaBJICHHOW LIEH

Y BBIOMPATH

P YK-2.V.1 ymeTs NpoBOIUTH aHAIIN3

ONTUMAaJIbHBIE o
YHuBepcaibHble COCOBLL HX MIOCTaBJIEHHOM LieH U (GOpMyIHpOBaTh 334a4H,
KOMIIETEHIINH KOTOpPbIE HEOOXOAMMO PEIIUTh JUIS €

pelIeHus, HCXOs U3

o JOCTUKEHUS

JEHCTBYIOINX

MIPAaBOBBIX HOPM,

UMEIOLINXCA

pecypcoB u

OTpaHUYCHUU

[TK-2 Cnocoben

paccuuThIBaTh U

MPOEKTUPOBATH [IK-2.V.1 yMeeT npoeKTUPOBATh JIEMEHTHI 1

3JIEMEHTHI U yCTpoiicTBa MpuOOPOB, OCHOBAHHBIE HA

yCTpoiicTBa pa3IMYHbIX (PU3HUECKUX MPUHIUTAX JEHCTBUS

npuOopoB, [1K-2.Y.2 ymeeT npoeKTUpOBaTh TUIIOBbIE

OCHOBaHHBIE Ha JIeTalu ¥ Y371l C UCTIOJIb30BAHUEM
[TpodeccuonanbHble | pa3THYHBIX CTaHJIAPTHBIX CPE/ICTB IPOIPAMMHOTO
KOMIIETEHIINH (buznueckux o0ecrniedeHus

MPUHLIAIIAX [1K-2.B.1 BnageeT HaBbIKaMU MPOBEACHUS

NENCTBUS C MIPOEKTHBIX PACUETOB U TEXHHUKO-

UCIIOJIb30BaHUEM SKOHOMHUYECKOTO 0OOCHOBAaHUS KOHCTPYKIIUI

CTaHIapPTHBIX nprOOPOB B COOTBETCTBUU C TEXHHUECKUM

CPEICTB 3aJJaHuEM

KOMIBIOTEPHOTO

MIPOEKTUPOBAHMUSI

I1K-3 Cnocoben I1K-3.3.1 3HaeT NpUHLKIIBI TIOCTPOEHUS
[IpodeccronanpHbIC .

CTPOUTH MPOCTEHIINX PU3NYECKUX U MATEMATHUECKUX
KOMIIETEHIIUHT . . .

npocTeiiimue MojieTiell cXeM, KOHCTPYKIIHMHA U




¢buznyeckue u
MaTeMaTH4eCKHe
MOJICJIH CXEM,
KOHCTPYKUIHMN 1
TEXHOJIOTHYECKHIX
IPOILIECCOB B
obmactu
IpuOOpOCTPOCHHUS

TEXHOJIOTUYECKUX MPOIIECCOB B 00JIACTH
MPUOOPOCTPOCHUS

I1IK-3.Y.1 ymeeT onpenensaTs yClIoBUs U
PEKUMBI SKCIUTyaTallui, KOHCTPYKTHBHBIC
0CcOOEHHOCTH pa3padaTbIBaeMOil armapaTypsbl

ITK-7 Crnocoben
pelaTh 3a1a4u
TEXHOJIOTHYECKOIO
IPOCKTHUPOBAHUS U
y4acTBOBaTh B

[TIK-7.VY.2 ymeeT oCymecTBIsATh pa3padOTKy U
KOPPEKTUPOBKY TEXHOJIOTUYECKON U
HOPMAaTUBHOM TOKyMEHTAllMW Ha U3TOTOBIICHUE
U3JIENUHA TPUOOPOCTPOUTEIILHOTO

IIpodeccuonanbHble | TEXHOIOIMYECKON IIPOM3BOJICTBA

KOMIIETCHIIUU IIOATOTOBKE I1K-7.B.1 Bnaseer HaBbIKaMu pa3padOTKU
IPOM3BOJICTBA TEXHOJIOTUYECKUX MTPOLIECCOB U JOKYMEHTALUU
npubopoB Ha M3TOTOBJIEHUE, COOPKY, FOCTUPOBKY H
pa3IuYHOro KOHTPOJIb U3/1€MHA IPUOOPOCTPOUTEIBHOTO

Ha3sHAYEHUA U
NPUHITUIA JICHCTBUS

IIPOU3BOJICTBA

2. Mecro nucuuiinHel B ctpykType OI1
JucturnauHa MoKeT 6a3upoBaThCsl HA 3HAHUAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IIPYU U3YYEHHUH CIEAYIOUINX AUCLUILINH:

((MaTepI/IaJ'ILI 1 KOMITIOHCHTHI 3JICKTPOHHBIX CPECACTBY,
«DU3NK- XUMUYECKHIE OCHOBEI TEXHOJOTUH OJICKTPOHHBLIX CPCACTBY»,
«Duzndeckrue OCHOBEI MUKPOOIJICKTPOHUKN,

«Texnonorus npoussoacTaa IC»

3HaHI/I$I, IMOJIYYCHHBIC IIPpH H3YYCHUU MaTcpualia I[&HHOIZ JUCIHHMIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUC, TAK U MOT'YT UCIIOJIb30BATLCA ITPU U3YUYCHUHN APYTIUX JUCHUIIINH!

«Texnomorun MI/IKpOCHCTeMHOﬁ TCXHUKHW.

3. O0BeM U TPYAOEMKOCTh TUCIUILTHHBI
Jlanapie 00 0o0meM oO0beMe IUCIUILUIMHBI, TPYIOEMKOCTH OTICIBHBIX BHUJIOB yY4EeOHOM
paboThI 1O TUCIUILTHHE (M pacrpeie]IeHue 3TOH TPYJA0EMKOCTH TI0 CeMeCcTpaM) NPeICTaBICHbI B
tabnuiie 2.

Tabmmma 2 — O0beM U TPYJI0EMKOCTh JTUCITUTIIUHBI

TpynoemMkocTs 1o
Buz yue6HO# paboTh Bcero ceMecTpaM
Neb
1 2 3
Oowan mpyooemKocmb oucCyunIuUHb, 4/ 144 4/ 144
3E/ (1ac)
H3 Hux uacoe npaxmuueckoil n0020MmMo6Ku 12 12
Ayoumopnwle 3anamus, BCETO 4ac. 51 51
B TOM YHUCIJIE:




nexiuu (JI), (dac) 34 34

npaktuiyeckue/cemunapckue 3ansartus (I13),

(dac)

nabopaTopHbie paboTsl (JIP), (yac) 17 17

KypcoBo# npoekT (padota) (KII, KP), (dac)

JK3aMeH, (Jac) %4 o4
Camocmosamenvhnas paboma, Bcero (4ac) 39 39
Buo npomesxxcymounoii ammecmayuu: 3a4er,
mudd. 3ader, sk3amen (3auer, [udd. 3ay, OK3. OK3.
DK3.*%)

*k
IIpumedanue: kaHaUAATCKHUI IK3aMEeH

4. CopeprxaHue JUCIUTITUHBI
4.1. PacnpeneneHue TpyI0EMKOCTH JUCIUILIMHBI [0 pa3/ieiaM U BUaM 3aHSITHI.
Paznensl, TeMBI AUCIUILINHBI U UX TPYAOEMKOCTh TIPUBEICHBI B TaOIHUIIE 3.

Tabnuna 3 — Pa3uensl, TeMbl AUCHUILINHBL, HX TPYAOEMKOCTh

Paznensl, TEMBI JUCHMIIINHBI Jlexamm 113 P K11 CPC
’ (gac) (C3) (uac) (uac) (gac)
Cemectp 6

Pazpen 1. Kitaccudukarust v IpUHIATIBL TOCTPOSHUS 4 ) 3
CPEJICTB MUKPOCHUCTEMHOMN TEXHUKH
Pazpen 2. Matepuaisl, IpuMeHsieMbIe s 3 2 3
npousBojacTea MOMC
Paznen 3. Ocobennoctu npoextuposanust MOMC 3 2 3
Pasnen 4. Texuonornueckut cuares MOMC 3 1 3
Paznen 5. TunoBbie U IEpCIIEKTUBHBIE
KoHCTpyKImu MOMC 3 1 3
Pazpnen 6. TumoBsie TEXHOIOTUYECKUE OTIEPAITUH B 3 ) 3
npoussoactse MOMC
Pazpen 7. KoncTpynpoBaHue 1 pacyeT 371€MEHTOB 3 1 3

MOMC, ocHOBaHHBIX Ha Pa3JIMYHBIX TEXHOJIOTHSIX
Paznen 8. IlepcriekTHBHBIE TEXHOJIOTHH MPOU3BO/ICTBA 2
MOMC

Pazpen 9. Hanorexnosnorusi. HaHocTpyKTyphl 1
HaHOMaTepHaJIbl

Paznen 10. Camoc6opka 1 KaTanu3 HAHOCTPYKTYP

CBOICTBAa HAHOMATEPHUAJIOB

Pazpen 12. HaHO37€KTPOMEXaHUYECKUE CUCTEMBI

2 1
2 1
Pazpen 11. Mexanuueckue U 31EKTPUUECKUE 2 1
2 1
2 1

Paznen 13. Mertoas! ucciae10BaHUSI HAHOCTPYKTYP

HUroro B cemectpe: 34 17 39
Htoro | 34 0 17 0 39

IIpakTHueckass IOATNOTOBKA  3aKJIIOYAETCAd B  HEMOCPEACTBEHHOM  BBINOJIHEHUU
00yYarOMIMMUCS OTIPEIEIICHHBIX TPYIOBBIX (DYHKIINH, CBA3aHHBIX C OyayIIe mpodecCHoHATbHON
JEATEIIbHOCTBIO.



4.2. CopaepxaHue pa3/ieJioB U TEM JIEKIIMOHHBIX 3aHSATHI.
ConeprkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHITHI MPUBEACHO B Ta0bnwuIle 4.

Tabnuna 4 — ConeprkaHue pas/ieloB U TeM JIEKIIMOHHOTO ITUKJIa

Howmep paznena

HasBanue u cogepxanue pasiesioB U TEM JICKIIMOHHBIX
3aHATUU

Pa3zgea 1.

Kunaccnpukanus ¥ NpuHUMILI IOCTPOEHHUS CPEACTB
MHKPOCHCTEMHO# TeXHUKHU. VcTopus pa3Butus
MHKPOCHCTEMHON TEXHUKUA. MUKPOIIEKTPOMEXaHUYECKUE
CUCTEMBI — COBPEMEHHBIHN 3TaIl TEXHUYECKON IBOJIFOLIUU
TBEPAOTENbHON MUKpOIekTpoHuKU. Kinaccuduxanus MOMC.
IInanapHble 1 00bEMHBIE MUKPOKOHCTPYKLIMU U OCHOBHbBIE
IIPUHLIMIIBI UX IOCTPOCHHUS U U3roToBiIeHUA. [lepcriekTrBHbBIE
HaIlpaBJICHUS Pa3BUTHS CPEICTB MUKPOCUCTEMOTEXHUKH

Pasnen 2.

Marepuainbl, NpuMeHsieMble /11 IPOU3BOACTBA YCTPOMCTB
MODMC. XapakTepucTuKa OCHOBHBIX MaTEPUAJIOB,
MPUMEHSIEMBIX JUIsl U3roToBieHus uznenuii MOMC.
Konctpykunonnsie matepuainsl uzaenuniit MOMC: kpeMHuUH,
MeTaJUIbl, KepaMHKa, CTEKJIa, TOJIUMEPHI.

Pasznea 3.

OcobenHocTn npoekTupoBanus ycrpoiicrs MOMC.
OcHoBHble 351eMeHThl KOHCTpyKUIui MOMC. IlpoexktupoBanue
KOHcoJel, MmeMOpaH, MOCTOB — 31eMeHToB MOMC.
B3anMocBsI3b MeXy IUTAaHAPHBIMU IPUHIMIIAMHA
npoektupoBanuss MOMC u mianapHoO#M TEXHOJIOTHEN UX
W3TOTOBJICHMUS.

Pasznea 4.

Texnosornuecknii cunte3 ycrpoiicrs MOMC. Vcxonnbie
ycnoBus cuHte3a. O0beMHbIe TeXHONIOTHU. [loBepXHOCTHBIE
texHojoruu. LIGA — texHosorusi.

Paspnen 5.

TunoBble U NEePCIEeKTUBHbIE KOHCTPYKIUH YCTPOUCTB
MODMC. [latuuku naBieHus. JlaTuuky TMHEWHBIX YCKOPEHUH.
JlaTunky aOCOIOTHBIX YIVIOBBIX CKOpocTell. [laTunku
XMMHUYECKOro coctaBa. Mukpoxpomarorpadsl. buocencopsl u
JKCIIPECC-aHAIU3ATOPBI.

Pa3znea 6.

Tunosbie TeXHOJIOTHYECKHE ONIEPALIMU B IPOU3BOJACTBE
yerporicteB MOMC. Onepanuu 04MCTKH TOBEPXHOCTH
noJyutokeK. OcakeHne MacCUBUPYIOMINX TUIIEKTPUIECKIX
wieHok (Si02, Si3 N4). OcaxeHue MeTaJUTMYECKUX U
(beppOMarHuTHHIX TUIEHOK. JIMTOTpaduueckue oneparmm.
«KuakoctHoe» u «cyxoe» TpaBieHue. Coopka MOMC.

Pasznen 7.

KoncTpyupoBanue 1 pacuer 3jieMeHTOB ycTpoiictB MIOMC,
OCHOBAHHBIX HA Pa3IUYHBIX TexHoJorusx. Koncrpykuuu,
OCHOBaHHBIEC HAa KpeMHHEBOU TexHonoruu. KoHcTpynpoBaHue u
MCTOABI pacuCTa KPEMHUCBBIX IMOJABUKHBIX
MUKPOMEXaHUYECKUX CUCTEM U MUKPOTUPOCKOIIOB Ha




MIOBEPXHOCTHBIX aKycTHueckux BojHax (ITAB).
KoHncTpyupoBanue u MeTos pacueTa peMHHUEBbIX
aKceJIepoMeTpoB. AHAJIU3 U MOJX0J K KOHCTPYUPOBAHUIO U
pacuery MOMC Ha OCHOBE TEH30PE3UCTUBHBIX
IIOJIyIIPOBOIHUKOBBIX CTPYKTYp. KOHCTpyupoBanue u pacuer
MOMC, 0CHOBAaHHBIX Ha MbE303JEKTPUUECKUX IPUHLIUIIAX.
KoHcTpyupoBanue 1 pacdyer nbe303JIeKTPHUECKUX MeMOpaH,
npeaHa3sHauYeHHBIX IS paOOThl HA 0O BEMHBIX aKyCTUYECKHX
BosHax (OAB). KoncTpyupoBanue u pacuer pe3oHaTOpoB U
IuHUN 3anepxkku Ha [TAB.

Pa3nen 8.

IlepcniekTHUBHBbIE TEXHOJOTMH MPOU3BO/CTBA YCTPOIiCTB
MDMC. Texnomorus SI MOX. Texnomorus Hex SIL.
Texnonorus SCREAM. Texnonorus EFAB. Texnonorus
ELTRAN

Pa3zgen 9.

HanorexnoJsiorusi. HaHOCTPYKTYpPBI M HAHOMATEpPHAJIbI.
HaHnoTexHosorust kKak OCHOBHOE HaIpaBJIEHUE Pa3BUTHS
BBICOKHMX TeXHOJIOTHi. OCHOBHBIE HaNpaBJIEHUS HAYUHBIX
UCCIIEIOBAaHUM U PaKTUYECKHE IPUMEHEHHSI HAHOTEXHOJIOTUH.
HaHnoknactepsl METaIOB U MOTYIPOBOJHUKOB. ["a30BbIe
MOJIEKYJISIPHBIE KJIacTephbl. YTJIEPOAHbIE HAHOCTPYKTYPBI U
HaHOTPyOkH. OOBEMHbBIE HAHOCTPYKTYPUPOBAHHBIE
MaTtepuaisl. PazynopsaoueHHble CTPYKTypbl U HAHOKPHUCTAJUIBL.
Kpucrannsl 3 MeTasindecKux HaHOYaCTHLI.

Pasnen 10.

CamocOopka 1 kaTaau3 HaHOCTPYKTYP. [Iponeccsr
camocOopku. [1oTynpoBOTHIKOBBIE OCPOBKOBBIE CTPYKTYPBI U
monocion. Katanu3 HanocTpykTyp. [loprcTeie MaTepuasl,
KOJIJIOU/IBI.

Pazmen 11.

MexaHn4ecKHe U DJIeKTPHYECKHE CBOMCTBA
HAHOMATEPHAJIOB

Paznmen 12.

HanoanexTpomexannyeckue cucrembl. HaHoMammHe! 1
HaHOMPHUOOpPBI. MeTobl CHHTE3a HAHOYCTPOMCTB.

Paszgen 13.

Metoabl uceiie0BaHUSI HAHOCTPYKTYP. VccnenoBanus ¢
IIPUMEHEHHEM aTOMHOI'0 CUJIOBOI'O MUKPOCKOIA.
B03M0OKHOCTH CKaHUPYIOLIETO TYHHEIBHOTO MUKPOCKONA U
HaIPaBJICHUS UCCIIEJOBaHUM.

4.3. Tlpaktudeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTHUECKUX 3aHATUI U UX TPYJIOEMKOCTh MIPUBEACHBI B TA0IHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHsI U UX TPYJIOEMKOCTb

W3 aux Ne
TeMmbl Dopmsbl .
Ne TpyaoeMKoCTh, | MPaKTUYECKOM | pa3aena
MPAKTHYECKHUX MPAKTHYECKHUX
n/a v o (dac) MOJATOTOBKH, | JMCIIHI
3aHATHH 3aHATUH
(dac) JIUHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO




Bcero

4.4. JlabopatopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYTOEMKOCTb IIPUBEJCHBI B TaOIUIIE 6.

Tabnuua 6 — JIabopaTtopHbIe 3aHSATHS U UX TPYIOEMKOCTb

Ne
Ne HaumenoBanue 1abopaTtopHbIX paboT Tpynoemkocts, | pasneia
n/m (uac) JUCLHUIT
JIHBI
Cemectp 6
1 | UccnenoBanue pe3onatopa Ha [TAB 2 3,5
2 HccnenoBanme garyuka nasienus Ha ITAB 3 3,5,7
3 WccnenoBanue natunka yckopenus Ha [TAB 3 3,5,7
4 | HccnemoBanue akcenepoMerpa 0aI0qHONH KOHCTPYKIIUU 3 3,57
5 HccnenoBanne XMMHUYECKUX CEHCOPOB 3 3,5,7
6 | UccrenoBanue MpoIeccoB «KUIKOCTHOTO» H «CYXOT0» 3 6
TpaBIICHHS
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBINIOIHEHUE KYPCOBOM pabOThI

Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroIXCs

Buapl caMocTosiTenbHON pabOTHI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIE /.

Tabnuna 7 — Bunbl camocToaTeabHON paboThl M €€ TPYJ0EMKOCTh

Bcero, | Cemectp 6,

Bunx camocrostenpHOM pabOTHI
yac Jac

1 2 3

N3y4enne TeopeTnueckoro Marepuaina
muctumiuHsel (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpadmnueckue 3ananus (PI'3)

Brimonnenue pedepata (P)

[ToaroroBka Kk TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamnee 3aganue ([13)

Kontposbabie paboTsl 3a09ankoB (KP3)

[ToaroroBka K MpOMEKyTOYHOMN
arrectaruu (I1A)

Bcero: 39 39




5. [lepeuens yueOHO-METOAMYECKOTO 00ECTICUCHUS
JUUISL CAMOCTOSATENIbHON PabOThl 00YUYaIOIIMXCS 110 AUCIIUTUTHHE (MOTYJTIO)

Y4eOHO-MeTOANYEeCKHE MaTePUAIIbI Il CAMOCTOSTEIbHOM PabOThl 00YYarOIUXCsl YKa3aHBbI B I1.11.
7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepeyenpb nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI MPUBeIeH B TadmuIe 8.
Tabnuua 8— [lepeueHb NeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN
KomuecTso 3x3eMILIIpoB B

Llnp/ bubnuorpaduueckas ccpuika OutmaoTexe

URL anpec (KpoMe 371EeKTPOHHBIX
IK3EMILISIPOB)
629.7(JIUAII) | KoncTpyupoBaHue U TEXHOJIOTUS 20
122 HU3MEPUTEIIBHO- BBIYUCIUTEIBHBIX
KOMIUIEKCOB JIETaTeJbHBIX allapaToB
[Tekct] : yuebnoe mocobue / B. I1.
ITamxos, 4. A. Ilonosckas, O. M.
®wunnonos. - CI106. : U3n-so JIMAII, 1991. -
100 c.
621.396.6(075) | KoncTpyupoBaHue U TEXHOJIOTHS 44
B67 W3TOTOBJIEHUS PAJHOAIEKTPOHHON
anmnapatypsl [ Teker] : yueOnuk / H.
®. Bonnepnep. - Kues : Buma k., 1970. -
363 c.
621.396 KoHcTpynpoBanue pagnosaeKTpoHHON 32
1128 anmapatypsl :OCHOBHbIE TPOOJIEMBI U

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

621.38 B90 byneraes A.JI. DnexkrpoHHbIe IPUOOPHL. — | 4
M.: Jlaiit, 2000. — 416 c.
681.2 (I'VAII) | Jlapun B.I1., lenect JI.K. 300
JI125 KoHcTpyupoBanue 1 mpou3BOACTBO

TUIOBBIX IPUOOPOB M YCTPOUCTB: YueO.
noco6wue it By30B / CITOI'Y AIL CII6.
2005. — 300 9k3.

7. TlepeueHb 3JEKTPOHHBIX 00pa30BaTEIILHBIX PECYPCOB
WH(OPMAIMOHHO-TEIIEKOMMYHHUKAITMOHHON ceTn « HTepHEeT»
[Tepeuenn 3IEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB MH(OPMAIIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOAMMBIX JUIS OCBOCHHS JUCIMILTAHBI
npuBe/eH B Tadymiie 9.

Tabmuna 9 — IlepedueHb SIEKTPOHHBIX 00pa30OBaTENbHBIX PECYpPCOB HH(DOPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOW ceTH «HTepHeT»

’ URL anpec ‘ HaumeHnoBanue




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. Ilepedens nHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mpOrpaMMHOrO O0OECHEUEHUs, HCIOIb3YEeMOI0 IPH OCYIIECTBICHUU
00pa30BaTENILHOrO IpoIiEcca 0 AUCLUILINHE.
[lepeyenp ucnonbp3yeMoro NporpaMMHOro obecredyeHus npejacrasieH B Tadbuune 10.

Tabmuna 10— [TepedeHs mporpaMMHOT0 00eCIIeUeHUS
Ne ni/m HaumenoBanue

He npenycmorpeno

8.2. [lepeuenp MH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM,UCITONIb3YEMBIX pu
OCYILIECTBIIEHUH 00pa30BaTEIbHOrO MPOoLecca MO AUCLUIUINHE

[lepeuenp ncnoab3yemMbix HHYOPMALIMOHHO-CIIPABOYHBIX CUCTEM MPECTABIIEH B TAOIHIIE
11.

Tabauna 11— IlepeueHb HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM
Ne /it HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB MarepuadbHO-TEXHUYECKOHW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE, TIPeICTaBlIeH B Tabnuel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYECKOH 0a3bl

Ne HanmeHnoBaHue cocTaBHOM 4acTu Howmep aynuropun
n/n MaTepHaIbHO-TEXHUUECKON 0a3bl (pu HEOOXOAUMOCTH)
1 | JlekunoHHas ay IuTOpUs 13-07 (bM)

10. OmeHouHBIE CpeACTBA TSI POBEICHUS TPOMEKYTOTHOHN aTTeCTaIluN
10.1. CoctaB OIICHOYHBIX CPEACTBAJNS TPOBEACHHUS IPOMEKYTOUHON AaTTecTalluu
00yJaroIIuXcs 1Mo JUCIHIUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEICTB JJIsl MPOBEACHHS IPOMEKYTOYHOMN aTTeCTaIluU

Bua npomexyTOUHOM aTTecTanuu IlepedeHb OIIEHOYHBIX CPENICTB
OK3aMeH Cnucok BONpocoB K SK3aMEHY;
DK3aMEHAIMOHHBIC OWIICTHI,
3amauu;
TecTl.

10.2. B kayecTBe KpUTEpPHUEB OICHKA YyPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH O00yYaloUMMHCs MPUMEHseTCsT 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU


http://lib.aanet.ru/

KOMIIETEHIIN, KOoTopasi MpuBeaeHa B Tabnuie 14. B TeueHne cemectpa MOXKET UCIOIB30BATHCS

100-6amipHas mkana MOy IbHO-PEHTHHTOBOM CUCTEMBI Y HUBEPCUTETA, MPABHJIA HCTIOIb30BaHUS

KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOILLIUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL

Ta6mmia 14 —Kpurepuu orieHku ypoBHs chOPMHUPOBAHHOCTH KOMITETSHITUIA

OlieHKa KOMIIETEHITNH
S-0atpbHast mIKana

XapaxrepucTuka c(hpopMUPOBAHHBIX KOMIIETEHIIHI

— oOyyJaronuiicss TJIIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
Marepua;

— YBEPEHHO, JOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €T0 HU3JIaraeT;
— ONUPASICh HA 3HAHUS OCHOBHOW W JOINOJHUTEIBHOU JUTEPATYPHI,
TECHO TPUBS3LIBAET YCBOCHHBIC HAy4YHbIC IIOJOKEHHUS  C
MPAKTUYECKON JeATEeTbHOCTHIO HAIIPABICHUS,

— yMeJi0 000CHOBBIBAET M APTYMEHTUPYET BBIJIBUTACMBIE UM HJICH;

— JIeJIaeT BBIBOABI M 0000IIEHNS;

— cBOOOJHO BJIAJEET CHCTEMON CIICIMAIM3UPOBAHHBIX ITOHITHH.

— oOyyJarouuicst TBEpA0 YCBOWIJI MPOTPAMMHBINA MaTepHal, TPaMOTHO
U MO CYIIECTBY M3Jaraer €ro, OMupasch Ha 3HAHUS OCHOBHOM
JUTEPaTYPhL;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOGHHBIE 3HAHMS C TPAKTUYCCKON ACATEIHHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIC MOJIOKEHUS;

— JleJIaeT BBIBOALI M 0000IIEHNS;

— BIIQJICET CUCTEMOM CIICIIHAIN3UPOBAHHBIX MOHITHH.

— 00y4Jarouuiics yCBOMII TOJIBKO OCHOBHOM IPOTpaMMHBIN MaTepHa,
[0 CYIIECTBY M3Jaraer ero, Onupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI,

— JIONyCKaeT HEeCYIIECTBEHHBIE OMMMOKA U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYAHEHUS B MPAKTUUYECKOM NMPUMEHEHHH 3HAHUI
HaTpaBJICHUS;

— cnabo apryMEHTHUPYET Hay4IHbIC MTOJIOKEHHS;

— 3aTpyAHseTCs B (OPMYIUPOBAHUU BBIBOJOB U 00001IEHUI;

— YaCTUYHO BJIAJCET CUCTEMOH CIEIUAIM3UPOBAHHBIX MOHITHH.

— o0yyaromuiicss He YCBOWJI 3HAYMTEIBHOW YacTH MPOTPAMMHOIO
MaTepHana;

— ZIOTyCKAaeT CYIIeCTBEHHbIE OMMOKM ¥  HETOYHOCTH TPH
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAIIPABJICHUH;

— UCTIBITBIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHUIA;

— HE MOXKET apr'yMEHTHPOBATh HayYHBIC MTOJIOKEHNS,;

— He GOPMYTUPYET BBIBOJOB M 0000IIEHHUH.

«OTIIMYHO»
«Ba4YTCHO»

«XOPOILLIO»
«3a4TCHO»

«yJIOBJIETBOPUTEITHHO
«3a4TEHO

«HEYIOBJIETBOPUTEIIHHO
«HE 3aYTCHO»

10.3. TunoBbie KOHTPOJBHBIC 3aJaHUS WIIM UHBIC MaTEPUAJIBL.
Bompocsr (3amaun) aiis sk3aMeHa mpeacTaBieHsl B Tadmuie 15.

Ta6mmia 15 — Bompocs! (3amaun) 115 2K3aMeHa

No /it [Tepedyens BonpocoB (3a1a4) s IK3aMeHa Kon
WHANKATOpa
1 Knaccudukanus MmetooB n3rorosinenus MOMC I1K-3.3.1
2 Tunel MexaHMYeCKNX JaTIYNKOB I1K-3.3.1
3 TepMOBaKyyMHOE HallbLJICHUE I1K-7.B.1
4 MOoHTaX KpEMHHUEBBIX KOMIIOHEHTOB MeToIoM crutaBienus) | [1K-7.B.1
5 [Tponeccer poTomuTorpadun B TEXHOJIOTHH JICKTPOHHON ITK-3.3.1
annapatypsl u MCT
6 Marepuaisl st MUKPOOOpPaObOTKH I1K-3.3.1
7 @opMUpOBaHUE TOHKUX IUICHOK U3 OKCUJA KPEMHHUS I1K-7.B.1
METOJIOM TEPMOOKHUCIICHHUSI




8 OcaxaeHne TMOKCHIA U HUTPUAA KPEMHUS [1K-7.B.1

9 TepmokoMIpecCMOHHAsT MUKPOCBapKa I1K-7.B.1

10 TennoBbie JaTYUKHU (TEPMOMEXAHUYECKHE, [1K-7.B.1
TEPMOPE3UCTUBHBIC, TEPMOMAPHI)

11 Marepuaisl, HCIIOJIb3yEMbIE B MUKPOCHCTEMAX I1K-3.3.1

12 [ToBepxHOCTHAsi MEKPOOOpaboTKa I1K-7.B.1

13 BrIpamuBanue KpUcTauioB 1Mo MeToay YoxpaabCKoro I1K-3.3.1

14 Mexannueckue npeodpazoBaTeny (Ib€30pe3UCTUBHBIE, I1K-7.B.1
MIbE303JIEKTPUUECKIE, EMKOCTHBIE U PE30HAHCHBIEC)

15 OCHOBHBIE 3Tallbl TEXHOJIOTUYECKOTO IIpoLecca I1K-7.B.1
M3TOTOBJICHHUSI MTOJIYIPOBOAHUKOBBIX MOJIOKEK

16 MexaHnuyeckue IpuBoAbl (3JEKTPOCTATUUECKHE U [1K-3.3.1
IbE303JIEKTPUUECKHE)

17 [TosynpoBoaHuku B TexHogaoruu MCT I1K-7.B.1

18 ITpeoOpaszoBarenu (IaT4MKN) U3nydeHHu (0T POTOIMOI0B I1K-3.3.1
JI0 IHPOMETPOB)

19 MeToapl OCaXIEHUA TOHKUX IUIEHOK U3 S102 I1IK-7.B.1

20 Knaccudukanust metonoB uzrorosienus MOMC ycrporicte | [1K-3.3.1

21 YnakoBka MOMC ycTpoHCTB B METAJUIMUECKHUE KOpITyca I1K-7.B.1

22 CpenctBa n3MepeHus NapaMeTpoB OKpYXKarolle cpeibl, I1K-3.3.1
OCHOBHBIE THITBI JATYHKOB

23 [IpumMeHeHue eMKOCTHbIX puBoj10B B MCT I1K-3.3.1

24 Ocax/JieHue NOTUKPUCTAIUINYECKOTO KPEMHHUSI I1K-7.B.1

25 MeTo1 aHOJTHOTO COSIMHEHHS I1K-7.B.1

26 ITnasmenHoe xumuueckoe TpaieHue (I1XT) I1K-7.B.1

27 CxeMa yCcTaHOBKHM JJIsl OCAXJIeHHsI TOHKHX mieHok u3 SIO2 | [1K-3.3.1
1 Si3N4(XuMHYECKOe OCaXICHUE U3 Ta30BOH (a3bl IPU
HU3KOM JaBJICHUH)

28 THIIBI MUKPOCTPYKTYP, BXOIAIIHX B coctaB MOMC I1K-3.3.1

29 Caapka nasieaneM CKIH [1K-7.B.1

30 TexHonorust 00beMHOI MUKPOOOpaboTKH [1K-7.B.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npecTaBieHsl B Tabuue 16.

Tabmuma 16 — Bonpocs! (3a1aun) s 3adera / qudd. 3adera

Ne i/t

[Tepeuens BompocoB (3agau) Ass 3aueta / qudd. 3aueta

Kon
WHIUKATOpa

Y4eOHBIM IIAaHOM HE MPEYCMOTPEHO

Ilepeyenp Tem Ui KypCOBOTO TMPOEKTUPOBAHUS/BBIOIHEHHS KypCOBOH pabOTHI
MpeICTaBICHBI B Ta0mwmIe 17.
Tabnuua 17 — ITepeueHp TeM JJIsi KYPCOBOTO MTPOSKTUPOBAHMS/BBITIOTHEHHUSI KYPCOBOM paboThI

[TpumepHbIii IepeyeHb TeEM JUIs KypcOBOTO IPOEKTHPOBAHUS/BBITIOIHEHUS

Ne n/m .
KYpPCOBOH pabOThI
Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO
Bompocel 11 mpoBezneHUsT NPOMEXYTOUHOM aTTecTallud B BHUJE TECTUPOBAHHUSA

npeacTaBiIeHbI B Tabnwuie 18.

Ta6mmia 18 — [TpumepHslii TepedeHb BONPOCOB ISl TECTOB

Ne i/t

[TpumepHBIii epedeHb BOPOCOB JUIsl TECTOB

Kon
WHMKATOpa




1 Ocobennoctu KoHCTpyKInu MOMC. I1K-3.3.1
2 Marepuanisl, npuMeHsieMble B KOHCTpyKunu MOMC. I1K-3.3.1
3 O6bemHas TexHosnorust cuareza MOMC. I1K-3.3.1
4 [ToBepxHOCTHast TexHONOTUsl cuHTe3a MOMC. I1K-3.3.1
5 OCHOBHBIE TEXHOJIOTUYECKHUE ONEpaAlliU, IPUMEHSEMbIEC B IK-3.3.1
npousBojcTee MOMC.
6 OCHOBHBIE TEPMUYECKHUE ONIEpallMU, IPUMEHSIEMbIE B IPOU3BOJICTBE ITK-3.3.1
MOMC.
7 Buapl nutorpaduu, npuMeHsieMble B pon3Boactee MOMC. I1K-3.3.1
8 OcHOBHBIE BUJIbI PE3UCTOPOB, MpHMEHsieMble B pou3Boactee MOMC. | TTIK-3.3.1
9 Bunsl gporonutorpadum. I1K-3.3.1
10 DnexTpoHHas JuTorpadusi. I1K-7.B.1
11 Wonnas mutorpadusi. [1K-7.B.1
12 PentrenoBckas smrorpadusi. I1K-7.B.1
13 HNmMMmepcronHas urorpadusi. I1K-7.B.1
14 JlazepHas nutorpadus. I1K-7.B.1
15 OcHOBHbIE TEXHOJIOTUYECKHUE orepaluu popmMoodpazoBaHus, [1K-7.B.1
pUMeHsieMble B 00beMHON CTexHosnoruu MOMC.
16 OcHOBHbIE TEXHOJIOTUYECKHUE orepauu GopmMoodpazoBaHus, I1K-7.B.1
MIPUMEHSEMbIE B IOBEPXHOCTHOU TexHoJaoruu MOMC.
17 Crneuunduyeckue cOopouHble onepauuu, npuMmensemsle B rexHojorun | [IK-7.B.1
MOMC.

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
0o0y4eHwus1, mpeacTaBiieHbl B Tadimie 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX paboT
Ne n/m [TepeueHb KOHTPOJIBHBIX PaOOT
He npexycmotpeno

10.4. MeTtoguueckiue  Marepuanbl,  ONpEACTSAIONIAE  TPOUEAYpPhl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)Karcs B
JOKAJIbHBIX HOpMaTuUBHBIX akTax [YAIL, pernameHTHpyHOIHUX MOPSAJOK U HPOUEAypY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalluu O0ydaroImuxcs
I'VAIL

11. Metoauueckue yKa3aHus JUisi O0YYarOIIUXCsl IO OCBOCHUIO TUCITUTLINHBI
(Huoice npusoosimces pekomenoayuu no cocmasieHuro 0aHHo20 pazoena)

11.1. Meroanueckue YykazaHUS JUIsi OOYYalOIIMXCS MO OCBOGHHUIO JIEKIIHOHHOTO
Matepuana (eciu npedycmMompeHo yueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
NIyOOKOE U SICHOE M3JI0JKEeHNE yueOHOro MaTepraia. HaznaueHne COBpeMEHHOM JISKIIUU B paMKax
TUCIUIIIMHBEI HE B TOM, 4YTOOBI TOJYYUTh BCIO HH(POpPMAIMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJEM JUCIMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIHMX
JOCTIKEHUN HAay4yHOW MbICTU. B ydeOHOM mporiecce JEeKIUsl BBIMOIHAET METOOJOTHIECKYIO,
OpPraHU3aIMOHHYI0 U WH(POPMAINMOHHYIO (YHKIWHU. JISKIUs pacKphIBaeT MOHATUHHBIN ammapar
KOHKpPETHOW oOjacTu 3HaHWS, €€ TpOOJEeMBI, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTHMH JUCITUTUTHHAMH.

[Mnanupyembie pe3yabTaThl IPU OCBOCHUU 00YYaIONIUMUCS JICKITMOHHOTO MaTepHaa;

— TIONy4YeHUE COBPEMEHHBIX, [IETOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
OnpeAeNsieTcs eJIEBOM YCTaHOBKOM K KaX 0 KOHKPETHOU TeEME;




— IIOJIy4€HHE OINbITa TBOPUYECKOH pabOThl COBMECTHO € IIPENOIaBaTEIEM;

— pa3BuUTHE NPOPECCHOHATBHO-JIENOBBIX  KayecTB, JIOOBM K MpeAMETy W
CaMOCTOSITEJILHOTO TBOPUYECKOTO MBIIIIJICHUSI.

— TOsIBJICHHE HEOOXOIMMOT0 HHTEpEeca, HEOOXOAMMOTO [T CAMOCTOSATEIBHON PadoTHI,

— TOJy4YeHUE 3HAHUI 0 COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U TEXHUKHU U O MIPOTHO3E
UX Pa3BUTHS Ha OmKaiime rojsl;

— HayuduThCsl METOJIUYECKH oOpabaTbiBaTh MaTepuasl (BBIACIATH IJIaBHBIE MBICIU U
HOJIOXKEHHUS, IPUXOAUTh K KOHKPETHBIM BBIBOAM, IIOBTOPSITh UX B PA3JIMYHBIX (DOPMYJINPOBKAX);

— IOJIy4€HHE TOYHOI'O IOHUMaHMs BCEX HEOOXOAUMBIX TEPMUHOB U NOHATHUI.

JlekuMOHHBI MaTepua’d MOXET CONPOBOXKAATHCS JEMOHCTpALMEd ClIaloB U
UCIOJIb30BAaHUEM DA3/aTOYHOr0 MaTepuallia IpU IPOBEIEHUM KOPOTKHX JHUCKyccuil 00
0COOEHHOCTSIX MPUMEHEHHUS OTJCIIBHBIX TEMATHK 10 TUCIUIUIHHE.

CrpyKTypa npeaocTaBiacHus JEKIHOHHOIO MaTepuaa:

Eciu memoouueckue ykazanusi no 0C80€HUIO JIEKYUOHHO2O MAMeEpuald umeromcs 6
U30aHHOM 8ude, 8 8ude INeKmpoHHbIX pecypcos bubauomexu I'VAII, cucmemvr LMS, xageopst u
m.o., Heobxooumo oams Ha HUx ccolaky unu npusecmu URL adpec.

11.2. Metoauueckue yka3aHus Uil OOydYaroIIUXCs IO Y4YacTHIO B CEeMMHApax (eciu
npeoyCMOMmMpeHo Y4eOHbiM NAAHOM N0 OAHHOU OUCYUNTUHE)

OCHOBHOM 11eNBIO JJIs1 00YYaroLIEerocst ABIsSETCS CUCTeMaTH3alus U 00001eHre 3HaHUH
Mo W3y4aeMol Teme, pasaeny, (OpMHpOBAHHWE YMEHHS padoTaTh C JIOMOJHHUTEIbHBIMU
UCTOYHUKAaMU HH(GOpPMAIUK, COMOCTABIATh M CPAaBHUBATh TOYKU 3PEHMS, KOHCHEKTHPOBATH
NPOYMTAHHOE, BBICKAa3bIBaTh CBOIO TOYKY 3peHHS W T.I. B COOTBETCTBMH ¢ Bemymien
JUJIAaKTUYECKON 1eTbI0 COAEpKaHUEM CEMUHApCKUX 3aHITUN SBISIOTCA Y3JI0Bble, Haubojee
TPYAHBIC JUIS TIOHWMAaHWS W YCBOCHHS TEMBI, pasleNibl MUCHUIUTHHBEL CrenupuKoi JaHHOM
(bopMBI 3aHATHI SBJIETCSI COBMECTHAs paboTa MpenoaaBatess U 00y4arounerocs HaJj peleHueM
MOCTaBJICHHOW TPOOJEeMBbI, a IOWCK BEPHOTO OTBETAa CTPOUTCS HA OCHOBE YEpEIOBAHUS
UH/IMBUYAIbHOM U KOJUIEKTUBHOM J€SITEIbHOCTH.

[Tpy MOATOTOBKE K CEMUHAPCKOMY 3aHSTHIO TIO TEME MPOCITyIIaHHOH JISKIINH HE0O0X0IUMO
03HAKOMUTBCS C IJIAHOM €ro MPOBEIEHUs, C TUTepaTypoil U HAyYHBIMH ITyOJUKAIUSIMHU 110 TEME
CEeMHHApA.

TpeGoBanust K MPOBEICHUIO CEMUHAPOB

Obsi3amenvHo 015 3anoIHeHUs. npenodagamenem

Ecnu memoouyeckue ykazauus no y4acmuro 6 CeMUHAPAx UMeOmcs 8 U30aHHOM 8uoe, 8
suoe a1ekmporHbix pecypcos oubnuomexu I'VAII, cucmemor LMS, kagedpwr u m.o., Heodxooumo
damw Ha Hux ccwlaky unu npueecmu URL adpec.

11.3. Meroanueckue ykazaHHUS IS OOYYaIOMUXCS TIO MPOXOXKICHUIO TPAKTHYECKUX
3aHATHH (eciu npedycCmMompeHo yueOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

[IpakTudeckoe 3aHSATUE SBISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHmW3ani y4eOHOTO
nporiecca, 3aKIF0YaIoNIasiCs B BBITOJHEHHHA 00YYaIOMMMHUCS MTOJI PYKOBOJICTBOM IPEIIO1aBaTEIIs
KOMIUIEKCa YYeOHBIX 3aJaHUN C IEJIbI0 YCBOCHHUS HAYyYHO-TEOPETUYECCKHX OCHOB YyUeOHOU
JUCIUTUTMHBL, IPUOOPETEHHSI yMCHUN M HABBIKOB, OIBITA TBOPUECKOM JACITEITHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS IS 00YYArOIIErocs SBISCTCS MPUBUTHE 00YJIAFOIIHMCS
YMEHHUH ¥ HABBIKOB NIPAKTUYECKOH JIEATSILHOCTH 110 M3Y4aeMOU JUCIIUTUIAHE.

[Tnanaupyembie pe3yabTaThl IPU OCBOCHUN 00yYAIOMUMCS IPAKTHYSCKUX 3aHSATHI:



— 3aKpeIuvieHHe, YriyOJieHWe, pacIIupeHHe ¥ JeTalu3als 3HAHWWA TPH PEIICHUH
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIIBHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJIaJICHHEC HOBBIMH METOJIAMH M METOJUKAMH HM3Y4YCHHs KOHKPETHOW Yyd4eOHOM
JUCITUTUTAHBI,

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS TIOMYYEHHBIX 3HAHUW IS
BBITIOJTHEHHUSI 33/1aHUN;

— o0ecrnedeHre paldoOHAIBLHOTO COYETaHUsl KOJJICKTUBHOM M WHAMBHIYaIbHOU (Gopm
00yueHwusl.

TpeGoBanusl K MPOBEACHUIO NPAKTUYCCKUX 3aHITUN
Obs3amenvho 0715 3anoIHeHUs npenooasamenem

Eciu memoouueckue yxazanusi no npoxoxcoeHuro NPaKkmuyeckux 3aHsmuil UMermcs 8
U30aHHOM 8ude, 8 8ude INeKmpoHHbIX pecypcos bubauomexu I'VAII, cucmemvr LMS, xageopwt u
m.o., Heobxooumo oams Ha HUx ccolaky unu npusecmu URL adpec.

11.4. Meroanueckue yKa3aHus A5l 00yJaroIIUXCs MO BHIMOTHEHUIO JIA00PATOPHBIX PabOT
(eciu npedycmompeHo yueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE)

B xoze BbInonHEHNS 1a00PaTOPHBIX pabOT 00yUArOIUICS JOKEH YTIIYyOUTh U 3aKPENUTh
3HaHUS, IPAKTUIECKUE HABBIKH, OBJAJIETh COBPEMEHHOW METOJIMKON M TEXHUKOW dKCIIEPUMEHTA
B COOTBETCTBUM C KBIM(UKAMOHHOW XapaKTepPUCTUKOW oOydwaromierocs. BrimonHeHue
71a00paTOPHBIX pabOT COCTOUT M3 IKCIIEPUMEHTAIBHO-TTPAKTHYECKON, PaCYETHO-aHAIUTHIECKOM
YyacTel U KOHTPOIbHBIX MEPOIPUITUH.

Boinonnenue nabopaTopHbIX padboOT 0O0ydaromIMMCS SIBISIETCS HEOTHEMJIEMOM 4YacThiO
U3yUYeHHs] JTUCHMIUIMHBI, OIpeNeNseMOoi ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpPEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOIINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TNPHOOpETeHHE HABBIKOB MCCIICIOBAHUS MPOIIECCOB, SIBICHUH U 00BEKTOB, N3Y9aeMBIX
B paMKax JaHHOH TUCIMILINHEI,

— 3aKpeIUIeHHe, Pa3BUTHE W JICTAIM3ALUS TEOPETHUECKUX 3HAHUH, MOJYyYEHHBIX Ha
JEKIUSX;

— TOJy4YeHUe HOBOM MH(OPMAIINH 110 U3yYaeMOM JTUCIUILINHE;

— TpuobpeTeHre HaBBIKOB CAMOCTOATEIHHON paboThI ¢ 1a00opaTOPHBIM 000PYIOBAHUEM
U pubopamu.

3aanne 1 TpeOoBaHus K IPOBEJACHUIO J1a00paTOPHBIX paboT
Obsi3amenvHo 0151 3an0IHeHUs. npenodasamenem

Crpykrypa 1 dhopMa oTdera o0 1adopatopHoil pabore
Obsi3amenvHo 015 3anoIHeHUs. npenodagamenem

TpeboBanus K 0POPMIIEHHIO OTYETA O JIADOPATOPHOI pabore
Obsi3amenvHo 0151 3anoHeHUs. npenodasamenem

Ecnu memoouueckue ykazanusi no npoxoxicoeHuio 1abopamopHulx pabom umermcs 8
U30aHHOM 8ude, 8 ude INeKmporHbIX pecypcos bubnuomexu I'VAII, cucmemovr LMS, xagheopot u
m.o., Heobxooumo oams Ha Hux ccoliky unu npueecmu URL adpec.

11.5. MeTtoauueckue yka3aHusi i OOYYarOMIMXCS IO TPOXOXKIACHUIO KYPCOBOTO
MIPOSKTUPOBAHHUS/BBIITOJIHCHUS KYPCOBOM PaOOTHI (eciu npedycmompeno y4eOHvbIM HIAHOM NO
OaHHOU oucyuniume)



KypcoBoii npoekT/ paboTa IpoBOAUTCS € LENbI0 POPMUPOBAHUS Y 00YUAIOLIMXCS OIBITA
KOMIUIEKCHOTO PEIICHNsI KOHKPETHBIX 337a4 MPOpeCCHOHATBHOMN eI TEeIbHOCTH.
KypcoBoii nmpoekt/ paboTta mo3BosiseT 00yqaromemMycs:

CTpyKTypa MOsSICHUTENILHOHN 3aUCKU KYPCOBOTO MPOEKTa/ paOOTHhI
Obsi3amenvHo 0151 3anoIHeHUs. npenodasamenem

TpebGoBanust kK 0OPMIICHHIO MMOSICHUTEIEHOM 3aIMCKU KYPCOBOTO MPOEKTa/ pabOThI
Obs3amenvho 015 3anoIHeHUs npenooasamenem

Ecnu memoouueckue yxazanusi no Kypcogomy npoekmupo8aHuto/ 8bINOIHEHUIO KYpPCOoBoll
pabomuvl umeromcst 8 U30AHHOM 6uoe, 8 6ude 3INeKMPOHHbIX pecypcos oubauomexku ['VAII,
cucmemvl LMS, xaghedpot u m.o., neobxooumo damu Ha Hux ccwvliky unu npusecmu URL adpec.

11.6. MeTtoanueckue ykazaHUs JUis 00y4YaroMUXCsl MO MPOXOKICHHIO CaMOCTOSTEIBHOM
paboThI

B Xoze BBIIOTHEHUS CaMOCTOSATEIBHON padOThI, O0YUYAONIUICS BBIMOIHSIET padoOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelis, HO 0e3 ero HernocpeiCTBEHHOIO
YYaCTHS.

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

B mporuecce BBIMOTHEHHUS CaMOCTOSTENBHON paboThl, Y oOywaromierocs (opmupyercs
1esnecoodpazHoe MmIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE TIO3BOJISIET UM Pa3BUBATh YMEHUS U
HaBBIKM B YCBOCHHMHM M CHUCTEMaTH3allMM MPHOOpETaeMbIX 3HaHUM, OOecleuynBaeT BBICOKUU
YPOBEHb YCHEBAa€MOCTH B NEpUOJ OOyYeHHUs, IOMOTaeT IOJIYYUTh HABBIKM IOBBIIICHUS
pohecCHOHANBHOTO YPOBHSL.

MetoauyeckuMH ~ MaTepuallaMd,  HAalpaBISAIOMIMMU  CaMOCTOSTENIbHYIO  paboTy
00yJaIOMUXCSASBIISIOTCS:

—  y4e0HO-METONYECKHIA MaTepHall 10 TUCIHUILIINHE;

— METOAUYECKHE YKa3aHHsI 10 BBIMOJIHEHUIO KOHTPOJIBHBIX PaldoT (g 00ydaromuxcs
1o 3a04HOU (hopme OOyUEHHS).

Ecnu memoouueckue yKazanus no npoxXoHcOeHuio CamocmoamenbHol pabomsi UMeromcs
6 U30AHHOM 8U0de, 8 8ude deKmpOoHHbIX pecypcos ouoruomeku I'VAII, cucmemor LMS, kagheopuv
u m.o., Heobxoo0umo oams Ha Hux ccolaky unu npusecmu URL adpec.

11.7. Meroanueckue yka3zaHus 17151 00yUaroIIUXCs 10 MPOXO0KACHUIO TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIIEBAEMOCTH IPEIyCMATPUBAECT KOHTPOJIb KAadyeCTBAa 3HAHUU
00y4aroIuxcsi, OCYIIECTBIIEMOIO B TE€UEHUE CEMECTpa C IENIbI0 OIEHUBAHUS XO0/la OCBOEHUS
JUCIIUTITUHBL.

Obs3amenvho 014 3anoIHeHUs npenodagameinem. YKa3vlearomes mpebo8anus u mMemoovl
npogedeHUss MeKywe20 KOHMPOJ YCNesaeMocmu, a makdice KaK pe3yibmamsl meKyue2o
KOHMpons  ycnegaemocmu  OyOym — yuumuléamvCsi NHPU  NPOBEOCHUU  NPOMENCYMOUYHOU
ammecmayuu.

11.8. Meroauueckne yka3zaHUs JJIsi OOYYaIONIUXCS IO TPOXOXKICHHUIO MPOMEKYTOTHON
aTTeCTallUU.

[IpomexxyTouHast ~ aTrecTamusi  OOy4alOIIMXCS  TMPEAYyCMAaTPUBAECT  OLICHUBAHUE
MPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTAaTOB 00y4YeHHs MO auciuruinHe. OHa BKIIOYAET B
ceost:



— 3K3aMeH — (hopma OILICHKH 3HAHUMU, TIOJYYCHHBIX 00YUYaIOIIMMCS B MPOIECCE U3YUCHHS
BCEH MUCITUIUIMHBI UM €€ YaCTH, HABBIKOB CAMOCTOSTEILHON pa0dO0ThI, CIIOCOOHOCTH MPUMEHSITh
UX Ui PEIICHHS TPAKTUYECKUX 3a/Jad. ODK3aMeH, KaK IMpaBWUjIO, TMPOBOAUTCS B TIEPHOT
HK3aMEHAIIMOHHONW CECCHU U 3aBEPIIACTCS aTTECTAIMOHHOW OIEHKOW «OTIIMYHOY», «XOPOIIOY,
«YIIOBJICTBOPUTEILHOY, «HEYIOBICTBOPUTEIHHOY.

— 3a4er — 3T0 (hopma OIECHKHU 3HAHUMU, MMOTYUYEHHBIX OOYYArOIIUMCS B XOJI€ U3yUYCHUS
y4eOHOM JTUCITUTUTMHEI B [IEJIOM HJIH TPOMEXKYTOUYHAs (110 OKOHYAHUU CEMECTpa) OICHKA 3HAHWI
00y4JarmuMCs 10 OTIEIbHBIM pa3fesiaM JUCHUILUIUHBI C aTTECTAllMOHHON OIICHKOM «3auTEHO»
WJIN «HE 3a4YTEHOY.

— auddepeHunpoBaHHbI 3aueT — 3T0 (opMa OLEHKU 3HAHUM, IOJYyYEHHBIX
00y4JarImuMCcs TPU U3YYCHUH JUCIHUIUTUHBI, TIPU BHITOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYIHO-UCCIICIOBATEILCKUX PA0O0T U MPOXOXKICHUH MPAKTHUK C ATTECTAIIMOHHONW OIICHKOM
«OTJIIMYHOY, «XOPOIIIOY, KyJAOBICTBOPUTEIHLHOY, «HEYAOBICTBOPUTEILHON.

Obs3amenvHo 0151 3aN0JIHEHUsL NPenooasameiem. YKazvlearomces mpebo8anus u mMemoobl
NpOBeOeHUs NPOMENCYMOYHOL ammecmayuu.



JIuct BHECEHUSI U3MEHEHUH B pabouyio MporpaMMy JUCHUTUIMHBL

Jlata BHECeHUs
W3MEHECHUI U
OIOJHEHUH.

ITonmuce
BHECIIIECTO
H3MEHEHM

ConeprxaHve U3BMEHEHHUM U TOTIOTHEHUI

Hata u Ne
MPOTOKOJA
3aceqaHus

Kadeaps

TTomnuce
3aB.
kadempoit




