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AHHoOTaug

Hucumnnmua «KoHcTtpyupoBanue u  TexHosiorusi ycrporctB MCT» BxoauT B
o0pa3oBaTeNbHYI0 NpPOTrpaMMy BBICIIETO 00pa3oBaHusi — TIporpamMmy OakajgaBpuaTa IO
HampaBjeHuto moarotoBku/ crnenuanbHOCcTH 11.03.03 «KoHCTpynpoBaHWEe H TEXHOJIOTHUS
AJIEKTPOHHBIX CPEACTB » HampaBieHHOCTH «[IpoekTupoBaHHE M TEXHOJIOTHS SJIEKTPOHHO-
BBIYMCIIMTEILHBIX CPEACTBY. Jucnuuminna peanmmusyercs kadenpoit «Ne23».

JlucuurinHa HarelieHa Ha (QOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITIETCHIIUI:

VYK-2 «Crnocoben ompenenars Kpyr 3agad B paMKax IMOCTaBJICHHOW IIEJIM U BBIOMPATh
ONTHUMAJIBHBIE CIIOCOOBI MX PEIICHUs, UCXOJS U3 JEHCTBYIOMIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECypcoOB M OIrpaHUYEHUI

[IK-1 «Crnocoben ctpouth npocreiinre GU3NIecKue U MaTeMaTHUYECKUe MOJACIH CXEM,
KOHCTPYKIIMA W  TEXHOJIOTMYECKUX  MPOIECCOB  AJIEKTPOHHBIX  CPEACTB  Pa3IMYHOTO
(GYHKIIMOHATFHOTO HA3HAYCHMSI, @ TAKXKE UCIIOJIb30BATh CTAHJaPTHBIE TPOTPaMMHEBIE CPEJICTBA X
KOMITHIOTEPHOTO MOJICTTUPOBAHUS

[IK-10 «['oTOB BBHIMONHATH NPOEKTUPOBAHUE YCTPONCTB MHUKPOIIEKTPOHUKH H
pa3pabaThIBaTh TEXHOJIOTUIO UX U3TOTOBJICHUS

[IK-11 «Cnocoben pa3pabaTbiBaTh U aHAIM3UPOBATh TEXHUUYECKUE 3aJaHUS HA y3Jbl U
COOpOYHBIC €AMHUIIBI U3ICITUN PAKETHO-KOCMUYECKON TEXHUKH, U3TOTABIMBAEMBIX C MIOMOIIBIO
TEXHOJOTHUH aBTOMATU3UPOBAHHOTO 3JIEKTPOMOHTAXKA»

Coneprkanne JUCIUTUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBS3AHHBIX C MIPOCKTUPOBAHUEM
U TPOU3BOJCTBOM MHUKpOdJeKTpoMexaHnueckux cucteM (MOMC) U UX KOMIIOHEHTOB —
MHUKPOIJICKTPOMEXaHUUECKUX JATYMKOB U UCIIOJIHUTEIBHBIX YCTPOUCTB.

[IpenogaBanue AUCHMILIUHBI TMpeAycMaTpUBaeT cieayroume (OpMbl OpraHU3AINH
y4eOHOT0 mpoIiecca: JEKIHNH, JJa0opaTopHbIe pabOThI, MPAKTUYECKHUE 3aHATHSI, CAMOCTOSATEIbHAS
pabota o0yuaroerocs, KypcoBoe NpoeKTHpOBaHHUE.

[IporpaMMoii AUCIUTUIMHBI TPEAYCMOTPEHBI CIICAYIONIUE BUIBI KOHTPOJS: TEKYITUH
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaIus B popMe IK3aMeHa.

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

SI3p1K 00yUYEHUS 110 AUCIIUTUTMHE «PYCCKUH »



1. TlepedeHb MIIAHUPYEMBIX PE3YJIbTATOB O0YUECHHS MO JUCLUTUIMHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI
Ilensto mpenopaBaHus AMCUMILINHBL «KOHCTpynpoBanue u TexHosorus ycrpoicts MCT»
ABIISETCS dbopmupoBanue yriyOaeHHOU MOJITOTOBKU CTYJIEHTOB HaIpaBJICHUS
«KoHcTpynpoBaHMe M TEXHOJOTHUS AJIEKTPOHHBIX CpeACTB». OCHOBHBIMU 3aJadyaMHU H3y4YEHUs
JTUCIUIUIMHBL SBIIETCS TMOJyYeHHUE CTYJEHTAMH TEOPETUYECKUX 3HAHUM U MPaKTHUYECKHX
HaBBIKOB 1O 0a30BbIM TEXHOJOTUSM M THUIOBBIM KOHCTPYKLMSAM MHUKPOCHUCTEMHOM TEXHUKU
(MCT), HanomarepuragaM U HAaHOTEXHOJIOTHSIM.

1.2. ucuurmuiiHa BXOAWT B  COCTaB  4acTH, (OPMHUPYEMOHl  y4aCTHHKAMH
0o0pa3oBaTeNIbHbIX OTHOIICHUH, 00pa30BaTeNIbHOI MpOrpamMmbl BhICIIEr0 0O0pazoBaHus (najnee —
OIT BO).

1.3. TlepeuyeHp miaHupyeMbIX pe3yJbTaTOB O0YUYEHUS MO JIUCHUIUIMHE, COOTHECEHHBIX C
IUTAaHUpYEeMbIMU pe3ynbTatamMu ocBoeHus OIT BO.

B pesynbrare u3ydeHus AUCUMILIUHBI OOy4YarOIMIUNCSA AOHKEH 00JaJaTh CleIyIOUIMMU
KOMIIETEHIIMSIMU WM UX 4YacTsIMHU. KoMIeTeHIIMY 1 MHAUKATOPbl X JOCTH)KEHUS IIPUBEJICHBI B
tabnuue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIMKATOPOB MX JIOCTHKCHHUS

Kareropus (rpynna) | Kox u HaumeHoBanue Kon v HaumeHoBaHMe HHIUKATOpA
KOMIIETEHIIUU KOMIIETEHIINU JOCTHKEHHS] KOMIIETEHIIUU

YK-2 Cnocoben

OIpEAEIIATh KPYyT

3a/1a4 B paMKax

IIOCTaBJICHHOM LIEJIA U

BBIOMPATH YK-2.V.1 yMmeTb OpOBOIUTH aHAJIU3
VYHuBepcanbHbIe ONTUMAaJIbHBIE MIOCTABJICHHOM 1IeH U (POPMYITHPOBATH
KOMIIETEHIINH CIOCOOBI UX pelIeHus], | 3a/1a4u, KOTOpble HEOOXOAUMO PEUIUTh ISl €€

UCXO/JIS U3 JIOCTHKCHHUS

JEUCTBYIOLIUX

MPaBOBBIX HOPM,
UMEIOIINXCS PECYPCOB
Y OTPAaHUYCHUH

[TK-1 Cnocoben
CTPOUTH NMPOCTEMILINE
dbuznveckue u
MaTeMaTHYeCKHe
MOJIEJIH CXEM,
KOHCTPYKLUHU U
TEXHOJIOTHYECKHUX
IPOLIECCOB
[Tpodeccuonanpubie | anmekTpoHHBIX cpeactB | [IK-1.Y.1 ymeer ctpouth Gpusznueckue u
KOMIIETEHIINH pa3IMYHOTO MaTeMaTHYECKUEe MOJEIH y3JI0B, OJI0KOB
(YHKIIMOHATTLHOTO
Ha3HA4YEeHMsI, a TAKXKe
UCIIOJb30BaTh
CTaH/IapTHbHIE
IpOrpaMMHBbIE
CpEICTBA UX
KOMIBIOTEPHOTO
MOJIEJIUPOBAHUS
IIK-10 I'oToB ITK-10.3.1 3HaeT ocHOBHBIE TpeOOBaHUS K
BBITIOJTHATH BCIIOMOTaTENIbHBIM YCTpOHCTBaM (O0Kam
POEKTUPOBAHUE MUTaHMs, UHIUKATOpaM, KOHTPOJIbHBIM

[IpodeccronanpHbIC
KOMIICTCHIINU




YCTPOMCTB YCTPOWCTBAM), MEXaHUYECKHE U
MHUKPODJIEKTPOHUKH U | KJIMMaTH4ecKue TpeOoBaHus,

pa3pabaTbIBaTh HKCIUTyaTalMOHHbIE TPEOOBAHMIA, TpeOOBAHUIA
TEXHOJIOTHIO UX K CEpHIHO CIIOCOOHOCTH, HaJIS)KHOCTH U
W3TOTOBIICHUS JPYTUM TOKa3aTeNsIM

IIK-10.V.1 ymeeT ¢popMyaupoBaTh ead U
3a/1a4d MMPOCKTUPOBAHUS HIEKTPOHHOTO U
MUKPO3JIEKTPOHHOTO YCTPOHCTBA WU
CUCTEMBI, pa3padaThiBaTh TEXHUIECKOE
3aJJaHue Ha MPOEKTUPOBAHKE

[TK-10.B.1 BageeT HaBbIKaMu BBIOOpA
ONTUMAJIFHBIX MPOEKTHBIX PELICHUH Ha BCEX
ATanax OT TEXHUYECKOTrO 3aJaHus J10
IIPOU3BOJICTBA MUKPOAJIEKTPOHHBIX U3ETUIl

I1IK-11 Cnocoben
paspabaTeIBaTh U
aHaJIM3UPOBATh
TEXHUYECKHE 3aTaHU

Ha Y376l ¥ COOpOYHBIE
Y POt [TIK-11.Y.1 ymeet pa3zpabaTbIBaTh
€IMHULIBI U3ETHH

[Ipodeccrnonanbubie ., | TEXHUYECKHE 3aJIaHus Ha Y3JIbl U COOPOUYHbBIE
PaKETHO-KOCMHUYECKOU

KOMIICTCHITUN €IMHULIBI U3/IEJINI PAaKEeTHO-KOCMHUYECKOU
TEXHHKHU,
TEXHHUKH

M3TOTaBIUBAEMBbIX C
MOMOIIbIO
TEXHOJIOTUU
aBTOMATU3MPOBAHHOTO
IEKTPOMOHTaXa

2. Mecro mucturuinHbl B cTpykType OI1
JucnumnnuHa MokeT 6a3upoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS
IIPU U3Y4YECHUH CIICIYIOIUX TUCIUILIAH:
«Matepuainbl 1 KOMIOHEHTBI JJIIEKTPOHHBIX CPEICTBY,
«DU3NKO-XUMUYECKHE OCHOBBI TEXHOJIOTUU 3JIEKTPOHHBIX CPEACTBY,
«Du3nyecKre OCHOBbI MUKPOXJIEKTPOHUKH,
«Texnonorus npoussoacTea IC».

3HaHuUs, TMOJMYyYEHHbIE NpPH HM3YyUYEHWH MaTepuana JaHHOW JUCIHUIUIMHBI, UMEIOT Kak
CaMOCTOSITEIbHOE 3HAUYCHHUE, TAK U MOTYT UCIOJIb30BAThCS MPU U3YUYEHUH IPYTUX TUCITUTIINH:
«TexHOIOrnu MUKPOCUCTEMHON TEXHUKH.

3. OOBeM U TPYIOEMKOCTh JTUCITUTUIAHBI
JlanHBIE 00 00IIEM OO0BEeMe MMCIUILUIMHBI, TPYIOSMKOCTH OTACIHHBIX BHJIOB Y4eOHOU
paboThI 1O AUCIUILTHHE (M pacrpeesCHIEe 3TOM TPYJOEMKOCTH TI0 CeMeCTpaM) IpeCTaBIICHbI B
Tabimue 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTh AUCIUIITUHBI

TpymoeMKocTb 1o
Bun yueOHo# paboTh Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKocmap OuCYUNJIUHDL, 4/ 144 4/ 144
3E/ (gac)




DK3.*%*)

H3 Hux uacoe npaxmuyeckoil n0020MmMo6Ku 12 12
Ayoumopnuie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:

nexumw (JI), (gac) 34 34

npaktudeckune/cemuHapckue 3ausatus (I13),

(gac)

nabopaTtopubie padoTs (JIP), (yac) 17 17

KypcoBoi npoekT (padota) (KII, KP), (uac)

9K3aMeH, (4Jac) 54 54
Camocmosmenvnasn paboma, Bcero (dac) 39 39
Buo npomesicymounoii ammecmayuu: 3ader,
madd. 3ager, sk3amen (3auer, dudd. 3ay, 3K3. OK3.

*k
[IprMeuaHue:  kaHIUAATCKHIN IK3aMeH

4. ConepskaHUE TUCHUTUTMHBI
4.1. Pacnpezenenuie TpyJA0€MKOCTH JTUCUUIUIMHBI MO pa3jieiaM U BUIaM 3aHITHI.
Pazaenpl, TeMBbI TUCHUTIIIMHBI K KX TPYJIOEMKOCTh ITPUBEICHBI B Ta0IUIIE 3.

Tabnuua 3 — Pazaesnbl, TeMbl TMCIMIIINHBL, UX TPYAOEMKOCTh

p Jlexun 113 JIP KII CPC
a3/eIbl, TEMBI TUCIUIIINHEL (ac) (C3) (9ac) (4ac) (9ac)
Cemectp 6

Paznen 1. Knaccudukariyst ¥ IpUHIUIBI TIOCTPOCHUS 4 2 3

CPEJICTB MHUKPOCHCTEMHON TEXHUKH

Paznen 2. Matepuansl, MpuMeHIEMBbIE TS 3 2 3

npousBoacTea MOMC

Pasnen 3. Ocobennoctu nmpoexTupoBanus MOMC 3 2 3

Pasnen 4. Texnonorndeckuit cuates MOMC 3 1 3

Paznen 5. TunoBbie U NEPCIIEKTHBHBIE

KoHCTpyKIiu MOMC 3 1 3

Pazpen 6. TunoBble TEXHOJOTUYECKUE ONEPALIUU B 3 2 3

npousBoacTee MOMC

Pazpen 7. KonctpyupoBanue u pacder 3JeMEHTOB 3 1 3

MOBMC, 0OCHOBaHHBIX Ha Pa3JIMYHbBIX TEXHOJOTHIX

Paznen 8. [lepcriekTHBHBIE TEXHOJIOTHH IPOU3BO/ICTBA 2 1 3

MOBMC

Paznen 9. Hanorexunonorust. HanocTpykTyps! 1 2 1 3

HaHOMAaTCPHAJTBI

Paszen 10. CamocOopKa U KaTtain3 HAHOCTPYKTYP 2 1 3

Pazpen 11. Mexanuueckue u dICKTPHICCKHE 5 1 3

CBOWCTBa HAHOMATEPUAJIOB

Paszien 12. HaHOBIEKTPOMEXaHHUYECKHUE CUCTEMBI 2 1 3

Paznen 13. Meronb! uccieioBaHusS HAHOCTPYKTYP 2 1 3

Hroro B cemectpe: 34 17 39
Htoro 34 0 17 0 39




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

Ta6mmia 4 — ConepxaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep pa3znena

Ha3zBanue u conepxaHue pa3fesioB U TEM JEKIIMOHHBIX
3aHATUN

Pa3zpen 1.

Kunaccndukanus v npuHUMIBLI IOCTPOEHUS CPEACTB
MHUKPOCHCTEMHOM TeXHUKH. VIcTopus pa3BuTUs
MHUKPOCHCTEMHOM TeXHUKU. MHUKpPOAJIEKTPOMEXaHUYECKHE
CHUCTEMBI — COBPEMEHHBIH 3Tal TEXHUYECKON IBOIIOLUU
TBEPAOTENbHON MUKpodAnekTpoHuKU. Kinaccuduxarms MOMC.
[InanapHbie u 00beMHBIE MUKPOKOHCTPYKIIUUA U OCHOBHBIE
MIPUHIUIIBI UX TIOCTPOCHUS U U3TOTOBJICHUS. [lepcriekTuBHbBIE
HaIpaBJICHUs Pa3BUTHS CPEJICTB MUKPOCUCTEMOTEXHUKH

Pasznea 2.

MarepuaJnbl, NpuMeHsieMble /11 IPOU3BOACTBA YCTPOMCTB
MOMC. XapaKkTepucTUKa OCHOBHBIX MAaT€pUAJIOB,
MPUMEHSAEMBIX ISl U3TOTOBICHUS n3aenniit MOMC.
KoncTpykunonnsie matepuans! uzaennii MOMC: kpeMHui,
METaJUIbl, KEpaMHUKa, CTEKJIa, IOJTUMEPBHI.

Pasnen 3.

OcobenHocTu npoekTupoBanus ycrpoiicts MOMC.
OcHoBHble 351eMeHThl KoHCTpyKuuit MOMC. IlpoektupoBanue
KOHCOJIeH, MeMOpaH, MOCTOB — aieMeHToB MOMC.
B3aumocBs3p Mex1y MiIaHAPHBIMU MPUHIIUTIAMU
npoektupoBanrusgs MOMC u naHapHOU TEXHOJOTHEH UX
W3TOTOBJICHHUSI.

Paspnen 4.

Texnonornueckuii cunre3 yerpoiicte MOMC. Mcxonnsie
ycnoBus cuHTe3a. O0beMHbIe TeXHOIOTHH. [I0BepXHOCTHBIE
texHonoruu. LIGA — texHonorus.

Pa3znea 5.

Tunosble U NepCreKTUBHbIE KOHCTPYKIUH YCTPOICTB
MODMC. latuuku naBiaeHus. JJaTuuky TUHEUHBIX YCKOPEHUI.
JlaTunku aOCOMIOTHBIX YIJIOBBIX CKOpocTeil. JlaTunku
XUMHUYECKOro coctaBa. Mukpoxpomatorpadsl. buocencopsl u
JKCIPECC-aHATU3aATOPBbI.

Pasnen 6.

Tunosbie TEXHOJIOTNYECKHE ONEePAlliH B IPOU3BO/JCTBE
yerpoiictB MOMC. Onepanuy 04MCTKH TOBEPXHOCTH
nojsnosxkek. OcaxieHne NacCUBUPYIOMIMX AUIIEKTPUUECKUX
meHok (S102, Si3 N4). OcaxaeHne METaNIMYECKUX U
(beppoMarHuTHBIX MIIEHOK. JInTorpadguueckue oneparuu.
«KunkoctHoe» u «cyxoe» TpaBieHue. Coopka MOMC.

Paznen 7.

KoncTpyuposanue u pacuer 3j1eMeHTOB ycTpoiictB MOMC,
OCHOBAHHBIX HA Pa3JINYHBIX TexHoJaorusax. Koncrpykuuu,
OCHOBaHHbIE Ha KPEMHUEBOM TexHOnoruu. Koncrpynposanue u
MCTOABI pacuycTa KPEMHUCBBIX IMOJABUKHBIX
MHUKPOMEXaHUYECKUX 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.
KoHcTpynpoBanue 1 pacyer 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 PaKTUUECKHE MPUMEHEHHUSI 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. [Iponeccsl
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 UCCIIEJOBAHHM.

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.

Tabauna 6 — JlabopaTropHble 3aHITHSI U UX TPYJOEMKOCTb

Ne
Ne HaumenoBanue 1abopatopHbIX paboT Tpynoemkocts, | pasnena
n/m (uac) JUCLHUIT
JIHBI
Cemectp 6
1 | UccnenoBanue pe3onatopa Ha [TAB 2 3,5
2 Hccnenosanue garyuka gasiennsa Ha ITAB 3 3,5,7
3 WccnenoBanue natunka yckopenus Ha [TAB 3 3,5,7
4 | HccnemoBanue akcenepoMerpa 0aI09HON KOHCTPYKIIUU 3 3,57
5 HccnenoBanne XuMHYECKUX CEHCOPOB 3 3,5,7
6 | MccrnenoBaHue POIECCOB «KHIKOCTHOTO» M «CYyXOTO0» 3 6
TPaBJICHHUS
Bcero 17

4.5. KypcoBoe MpoeKTHpOBaHHE/ BBHITIOJIHEHHE KyPCOBOH PabOTHI

Y4eOHBIM MJIaHOM HE IPEYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs
Bunasl camocTosTenbHON pabOTHI U €€ TPYA0EMKOCTh PUBEIEHBI B Ta0uIe 7.

Tabauna 7 — Bunbl camocToaTeabHONU paboThl U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositenbHOM pabOThI
qac qac
1 2 3
N3yyenne TeopeTuueckoro Matepuana
qucturiuael (TO)
Kypcosoe npoexktuposanue (KII, KP)
PacuetHo-Tpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[ToaroroBka Kk TEKymemMy KOHTPOJIIO
ycnieBaeMoctu (TKY)
Jlomamnee 3amganue (/13)
Kontponsasie padoTtsl 3a04ankoB (KP3)
[ToaroroBka K MpoMeKyTOYHOMU
arrecrauuu (ITA)
Bcero: 39 39




7-11.

5. [lepeuens yueOHO-METOAMYECKOTO 00ECTICUCHUS
JUUISL CAMOCTOSATENIbHON PabOThl 00YUYaIOIIMXCS 110 AUCIIUTUTHHE (MOTYJTIO)
Y4eOHO-MeTOANYEeCKHE MaTePUAIIbI Il CAMOCTOSTEIbHOM PabOThl 00YYarOIUXCsl YKa3aHBbI B I1.11.

6. IlepedeHb MEYATHBIX U AIEKTPOHHBIX YUEOHBIX M3TaHUN
[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpUBE/EH B Tabuule 8.
Tabnuua 8— [lepeyeHp MeYaTHBIX U JICKTPOHHBIX YUEOHBIX M3TaHUHN

Iudp/
URL anpec

bubnuorpaduyeckas ccpuika

KosmidecTBo 9K3eMILISpOB B
OubnmoTexe
(KpoMe AIIEKTPOHHBIX

9K3EMILISIPOB)

629.7(JIMAII)
122

KoHcTpynpoBaHHe U TEXHOJIOTHS
HU3MEPHUTEITBHO- BEIUUCIIUTEILHBIX
KOMILICKCOB JICTATEJIbHBIX alapaToB
[Tekcr] : yaebHnoe mocobue / B. I1.
ITamkos, 5. A. Ilonosckas, O. M.
®umnonos. - CII0. : U3a-so JIMAII, 1991. -
100 c.

20

621.396.6(075)
B67

KoHcTpyupoBanue u TeXHOIOIUs
M3TOTOBJIEHUS PAJUOIEKTPOHHON
anmnaparypsl [Tekcr] : yueOnuxk / H.

®. Bomtepnep. - Kues : Buma k., 1970. -
363 c.

44

621.396
1128

KonctpyunpoBanme paanodaeKTpoOHHOM
anmapaTypsl :OCHOBHBIE TPOOJIEMBI U
coBpemeHHoe cocrosinue [Tekcr] / B.
b.ITectpskos. - M. : Cos. panuo, 1969. -
208 c.

32

621.38 90

Bynbrues A.JI. DnexTpoHHbIE TPUOOPHI. —
M.: Jlaiit, 2000. — 416 c.

681.2 (TVAII)
25

Jlapun B.I1., enect [I.K.
KoHcTpyupoBaHue U Mpou3BOJICTBO
THUIIOBBIX MPUOOPOB U YCTPOMCTB: Yueo.
noco6ue st By3oB / CITOI'Y AIL CII6.
2005. — 300 sks3.

300

IIepeuyenn
TEJIEKOMMYHUKAI[HOHHON  CeTH

7. IlepedyeHb AIIEKTPOHHBIX 00PAa30BATEIBHBIX PECYPCOB

00pa3oBaTEeNbHBIX
«uTepue,

ANEKTPOHHBIX

npuBezeH B Tabnme 9.

Tabmuma 9 -

TeHeKOMMYHHKaHHOHHOﬁ CCTHU «I/IHTepHCT»

I/IH(I)OpMaI_II/IOHHO'TGHCKOMMYHHK&HHOHHOﬁ CCTHU ((I/IHTepHeT»

pecypcoB UH(pOpPMALIUOHHO-

HeO6XOI[I/IMBIX 1 OCBOCHHUA JUCHMIIIIMHBI

[lepeueHb 31EKTPOHHBIX 00pa30BaTENbHBIX pPECYpcoB HH(GOPMALMOHHO-

’ URL anpec ‘

HanmenoBanue




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. [lepeuenbp mHpoOrpaMMHOr0 o0O€CHEUEHHUs,, HCIOIb3YEeMOI0 IPH OCYIIECTBICHUU
00pa30BaTENILHOrO IpoIiecca 0 AUCLUILINHE.
[lepeyenp ucnonbp3yeMoro NporpaMMHOro obecredyeHus npejacrasieH B Tadbuune 10.

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

He npenycmorpeno

8.2. [lepeuenp HMH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM,UCITOJIB3YEMBIX pu
OCYILIECTBIIEHUH 00pa30BaTEIbHOrO MPOLEcca MO AUCLUIUINHE

[lepeuenp ncnoab3yeMbix HHYOPMALIMOHHO-CIIPABOYHBIX CUCTEM MPECTABIIECH B TAOIHIIE
11.

Tabauna 11— Ilepeuenb HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/mt HanmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB MarepuadbHO-TEXHUYECKOHW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlIeH B Tabmuel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYECKOH 0a3bl

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

10. OueHouHBIE CpeACTBa TSI POBEICHUS TPOMEKYTOYHOHN aTTeCTaIuN
10.1. CocTaB OIIGHOYHBIX CPEIACTBIUISI TPOBEACHUS TMPOMEKYTOYHOH aTTECTAIHH
00y4JaroIuXcs 1Mo JUCIUTUINHE MPUBECH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEJICHHSI MPOMEKYTOYHOM aTTeCTAIHH

By npomeKyToO4HOM aTTecTalluu [IepeyeHb OLICHOYHBIX CPEACTB
Ok3ameH Crnncok BONpOCOB K 9K3aMEHY;
DK3aMEHAIMOHHBIC OVIICTHI,
3amaumy;
Tectsl.

10.2. B kayecTBe KpUTEpPHUEB OICHKA YyPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00yYaloUMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETCHIINM, KOTOpasi MpuBeieHa B Tabnuie 14. B TedeHne ceMecTpa MOXKET MCIOJIb30BAThCS


http://lib.aanet.ru/

100-6amnpHast mKaxa MOIyJIbHO-PEHTHHTOBOM CHCTEMBI Y HUBEPCHUTETA, ITPABUIIA UCTIOTH30BAHUS

KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOpMaTUBHBIM akToM 'Y ATl

Tabnuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIUH

Or11eHKa KOMITETEHITUN
S-0aipHast IIKana

XapaxrepucTrka chopMHUPOBAHHBIX KOMITCTEHITHI

— oOyyaromuiics Tiy0OKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepuan;

— YBEpPEHHO, JIOTHYHO, ITOCJIC0BATEILHO U TPAMOTHO €r0 U3JIaracr;
— ONMpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOJHHUTEIBLHOW JUTEPATYPHI,
TECHO TMPUBS3BIBAET YCBOCHHBIC HAYYHBIC  TIOJIOKEHUS  C
MIPAKTUYECKOU JACSITebHOCThIO HAMPABJICHHUS;

— yMeJI0 00OCHOBBIBAET ¥ ApIYMEHTHUPYET BBIJIBUTACMBIC UM HJICH;

— JleJIaeT BBIBOABI M 0000IICHNUS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIICHUATU3MPOBAHHBIX IIOHSTHIA.

— o0yuaroluiicss TBEpJ0 yCBOWI MPOTPaMMHBINA MaTepua, FpaMOTHO
U 10 CYIIECTBY H3JIaraeT €ro, ONHpascCh HAa 3HAHUS OCHOBHOM
JUTEPaTyPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEHH;

— YBSI3bIBA€T YCBOCHHBIC 3HAHUS C MPAKTUYECKOH NEATETHHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4YHBIC TTOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 0000IICHHUS;

— BJIAJICCT CHCTEMOM CIICIMAIM3UPOBAHHBIX TTOHITHH.

— 00yJaromuiics yCBOMII TOJILKO OCHOBHOM MPOTrPaMMHBINA MaTepral,
0 CYIIECTBY M3JIaraeT ero, OMHMPasCh HA 3HAHUS TOJILKO OCHOBHOM
JUTEPaTYPHI;

— JIOMYCKaeT HECYIIECTBEHHBIE OIUOKU U HETOUHOCTH;

— UCTIBITBIBACT 3aTPYIHCHHS B IMPAKTHYESCKOM NMPUMEHCHUM 3HAHUN
HaIPaBJICHUS;

— cJ1abo apryMEHTHPYET HAyYHBIC MOJIOKCHHUS,

— 3aTpyAHseTcs B (OpMYyITUPOBAHUU BBIBOJOB U 0000IIIEHUT;

— JaCTHUYHO BJAJCET CHCTEMOM CIIENMAIN3UPOBAHHBIX OHITHIA.

— o0ydJaromuiics He YCBOWI 3HAYHTEIHHOW YacTH MPOTPAMMHOIO
MaTepuana,

— IONMYCKAaeT CYIIECTBEHHbIE OMIMOKKM ¥  HETOYHOCTH TpHU
paccMOTPEHHUH TTPOOJIEM B KOHKPETHOM HaIpaBIICHUH;

— UCTIBITBIBAET TPYAHOCTH B MPAKTHYECKOM PUMEHEHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJTOXKECHHUS;

— He (OpMYIIHPYET BEIBOJOB U 0000IICHHIA.

«OTIIMYHO»
<«GavyTCHO»

«XOpOoLIO»
«GavTCHO»

«YHOOBJICTBOPUTCIIEHO»
<Ga4YTCHO»

«CHCYIOBJICTBOPUTCIIBHO»
«HC 3a4YTCHO»

10.3. TumoBkie KOHTPOJILHBIC 33JJAHUS WIIM UHBIC MaTEPHAJIBL.
Bormpocs (3amaun) 11 SK3aMeHa rpeacTaBieHsl B Tabmure 15.

Ta6numa 15 — Borpocs! (3a1aun) 1715 9K3aMeHa

Kon
Ne i/ [Tepedyens BonpocoB (3a1a4) st IK3aMeHa HHKaTOpa
1 Knaccudukanus metonoB usrorosienuss MOMC I1K-10.3.1
2 Tunel MEXaHMYECKUX JTATYMKOB I1K-10.3.1
3 TepMOBaKyyMHOE HalblJICHUE ITK-10.B.1
4 MoHTaX KpeMHHEBBIX KOMIIOHEHTOB MeTosioM cruiaBieHus) | ITK-10.B.1
5 [Tponecchl poTonurorpaduu B TEXHOIOTUHU 3IEKTPOHHOM IT1K-10.3.1
annapatypsl u MCT
6 Matepuasl Aii MUKPOOOpaOOTKH I1K-10.3.1
7 ®opMUPOBAHUE TOHKUX TJICHOK U3 OKCHIA KPEMHHUS I1K-10.B.1
METOJIOM TEPMOOKHUCIIEHHUSI
8 OcaxJieHre AMOKCHIA U HUTPUAA KPEMHUS [1K-10.B.1




9 TepMOKOMIIPECCHOHHAS] MUKPOCBapKa I1K-10.B.1

10 TemoBbie JaTUMKH (TEPMOMEXAHUYECKUE, I[1IK-10.V.1
TEPMOPE3UCTUBHBIC, TEPMOTIAPHI)

11 Marepuaiisl, UCIIOJIB3yEMbIE B MUKPOCUCTEMAX I1K-10.3.1

12 [ToBepxHOCTHAsE MUKPOOOpaboTKa ITK-10.V¥.1

13 BrlpanuBanue KpucTamuioB 1o Meroay Yoxpanbckoro IT1K-10.3.1

14 Mexanundeckue npeodpaszoBarenu (IIbe30PE3UCTUBHBIC, IK-10.V.1
IbE303JICKTPUUECKHE, EMKOCTHBIC U PE30HAHCHBIC)

15 OCHOBHBIE 3Talbl TEXHOJIOTHYECKOT0 ITpoIiecca [1IK-10.B.1
W3TOTOBJICHHSI MOJYITPOBOIHUKOBBIX MOJIOKEK

16 MexaHudeckue MpUBOIbI (AIEKTPOCTATUYECKHUE U I1K-10.3.1
MbE303JICKTPUUYECKHE)

17 [TonynpoBoanuku B TexHosoruu MCT I1K-10.V.1

18 [Ipeo6pa3zoBarenu (qaTuMKu) U3aydeHuil (0T poToaH010B I1K-10.3.1
JI0 TUPOMETPOB)

19 MeToapl OCaXICHUS TOHKUX IUIeHOK u3 Si02 I1K-10.B.1

20 Knaccudukarus meroioB uzrorosienusi MOMC yerpoiicts | TTK-10.3.1

21 YnakoBka MOMC ycTpoHCTB B METALIMYECKHE KOPITyCa I1K-10.B.1

22 CpencTBa u3MepeHus mapaMeTpoB OKPY>KAIOIIEH CpeIbl, I1K-10.3.1
OCHOBHBI€ THIIbI IATYMKOB

23 [IpumeHeHue eMKOCTHBIX puBooB B MCT I1K-10.3.1

24 OcaxaeHne NoJUKPUCTATUIMYECKOTr0 KPEMHUS I1K-10.B.1

25 MeTo1 aHOIHOTO COEIUHEHMUS I1K-10.B.1

26 [Tna3mennoe xumuueckoe tpasienue (I1XT) I1K-10.B.1

27 Cxema yCTaHOBKH JJIsl OCOKICHUS TOHKUX TUIEHOK 13 SI02 [1K-10.3.1
u Si3N4(xuMudeckoe ocakIeHHEe U3 Ta30BOH (hazbl MpH
HU3KOM JIaBJICHUH)

28 Tunsl MUKPOCTPYKTYP, BXoaauwmx B coctaB MOMC IT1K-10.3.1

29 Caapka maBnearnem CKMH [1K-10.B.1

30 TexHoNOTHsI 00BEMHON MHUKPOOOPAOOTKH I1K-10.B.1

Bompocsr (3amaun) mis 3adeta / qudd. 3aueTa npejacraBieHsl B Tabmuie 16.

Tabnuua 16 — Borpocs! (3aaun) ams 3adeta / qudd. 3auera

Ne i/t

[Tepeuens BompocoB (3amau) st 3aueta / qudd. 3aueta

Kon
WHJIUKaTOpa

Y4eOHBIM MJIaHOM HE IPEyCMOTPEHO

[lepeuenr TeM Al KypcOBOTO MPOEKTUPOBAHUS/BBHIIONHEHUS KYpCOBOH pabOThI
MpeICTaBiIeHbI B Tabmuie 17.
Tabnuna 17 — IlepeyeHp TeM Uit KYPCOBOTO IPOEKTUPOBAHHUS/BBIIIOJIHEHHUSI KYPCOBOM pabOTHI

[TpumepHBIi IepeyeHb TEM IS KYPCOBOTO IPOSKTHPOBAHUS/BBITIOIHEHHS

Ne n/nt N
KypCOBOH pabOTHI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel s mpoBeneHUS TMPOMEXYTOYHOH aTTeCTallid B BHIE TECTHPOBAHUS

npecTaBiIeHb B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii mepeueHb BOIPOCOB ISl TECTOB

Ne /it IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB Koz
) HHAUKATOpa
1 Ocob6ennoctu kKoHCTpYyKImu MOMC. I1K-10.3.1




2 Marepuansl, npuMeHsieMble B KOHCTpYKinu MOMC. I1K-10.3.1

3 O6bemHas TexHonorus cuateza MOMC. IT1K-10.3.1

4 [ToBepxHOCTHas TexHonorus cureza MOMC. I1K-10.3.1

5 OCHOBHBIE TEXHOJIOTHYECKUE OIIEPALIH, IPUMEHSAEMBIE B IT1K-10.3.1
npon3BoacTBe MOMC.

6 OcCHOBHBIE TEPMUYECKHUE ONIEPALIUU, IPUMEHSEMBIE B IPOU3BOJICTBE I1K-10.3.1
MOBMC.

7 Buppsl tutorpaduu, npuMensemsie B mpoussoactse MOMC. IT1K-10.3.1

8 OCHOBHBIE BU/JIbI PE3UCTOPOB, NpuMeHsieMble B ipon3BojictBe MOMC. | I1K-10.3.1

9 Bugst dporonuTtorpadun. IT1K-10.3.1

10 DnexTpoHHas Jutorpadusi. I1K-10.B.1

11 Wonnast mutorpadusi. I1K-10.B.1

12 PentrenoBckast nutorpadusi. I1K-10.B.1

13 HNmmepcronHas autorpadus. I1K-10.B.1

14 JlazepHas nutorpadusi. I1K-10.B.1

15 OCHOBHBIE TEXHOJIOTHYECKHE orneparuu GopMooOpa3oBaHus, IIK-10.V.1
IpUMeHsieMble B 00beMHOM CTexHosiornu MOMC.

16 OcCHOBHbBIE TEXHOJIOTMYECKHE onepanuu (opMooOpa3oBaHus, I1K-10.V.1
MIpUMEHsIEMble B IOBEpXHOCTHOM TexHosnoruu MOMC.

17 Crnenuduueckue cOopouHble onepanuu, npumensemsle B texnonorun | [1K-10.B.1
MOMC.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO JUCUUIUIMHE OOYy4YarolUXCsl 3a04HON (hOpPMBI
o0OydeHus1, mpecTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX padOT
Ne m/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmoTrpeno

10.4. Meroauueckue  MaTepHalibl,  OMNpEAETSIONIMe  NPOUEAYpPbl  OICHUBAHUS
WHJUKATOPOB, XapaKTEPHU3YIOUIUX JTanbl (HOPMUPOBAHUS KOMIETEHIMH, COJEpKATCSI B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYIOIIMX TOPSAIOK U MIPOUEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXKYTOYHON aTTeCTAIlUN O0YYarOIIIXCs
['VAIL

11. Meroauyeckue yka3aHus it 00y4YarOMIUXCs M0 OCBOCHUIO TUCIIUTUIMHBI
(Huoice npusoosmes pekomenoayuu no cocCmasieHuro 0aHHo20 pazoena)

11.1. Meroauueckue ykazaHus JUIsi OOy4YalOIIMXCS IO OCBOEHHIO JIEKIIMOHHOTO
Marepuana (eciu npedycmompeHo yYueOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuajnga — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
IyOOKOe U SICHOE U3JI0KEeHHe yueOHoro MaTepuaia. HaznaueHne coBpeMeHHOM JIEKIIUU B paMKax
JUCLUIUIMHBI HE B TOM, 4YTOOBI MOJYYUTh BCIO HH(POpPMALUI0O IO TEME, a B OCBOCHUHU
byHIaMEHTaNbHBIX MPOOJIEM JUCIHUIUIMHBL, METOJAOB HAYYHOTO T[O3HAHHUS, HOBEHIINX
JTOCTH>KEHUM HaydHOM MbICiH. B ydeOHOM mporiecce JIEKIUsI BBIMOJIHSAET METOA0JI0TUYECKYIO,
OpraHU3aIMOHHYI0 U MHGOpMAMOHHYI0 (GyHKIMHU. JIeKus pacKpbpIBaeT MOHATHIHBIN ammapat
KOHKpPETHON oO0jacTu 3HaHUA, €€ MpoOJeMBbl, JaeT LEIbHOE MpPEICTaBICHHE O AUCLUIUIMHE,
MOKa3bIBA€T B3aUMOCBS3b C JPYTUMU AUCIUIUIMHAMM.

[InaHupyemMble pe3yabTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JEKIIMOHHOTO MaTepuaa;

— IOJyYEHUE COBPEMEHHBIX, LIEIOCTHBIX, B3AUMOCBA3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
OIIPENIEIACTCS LEJIEBOM YCTAHOBKOM K KayK10M KOHKPETHOU TEME;

— TIOJIy4€HHE OIMbITa TBOPUYECKOH pabOThl COBMECTHO € IPEIoIaBaTeseM;




— pa3BuTHE NPO(ECCHOHAIBHO-IEIOBBIX  KAayecTB, JIIOOBM K  TpeaMeTy |
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIIIJICHUS.

— TOSBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO Il 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 (OPMYITHPOBKAX);

—  TOJyYeHHUE TOYHOTO TOHMMAHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKIIMOHHBI MaTepuad MOXKET COMPOBOXKIATHCS JEMOHCTpAllMed  CalioB U
UCIIOJIb30BAaHUEM pA3JlaTOYHOrO MaTepHuaja IPH IPOBEICHUHM KOPOTKUX JMCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK 10 TUCIUTUIHHE.

CTpyKTypa NpeaoCcTaBICHHUS JIEKIIMOHHOTO MaTepHaIa:

Eciu memoouueckue ykazanusi no 0C80€HUIO JEKYUOHHO2O MAMEPUald UmMeromcs 6
U30aHHOM 8ude, 8 8ude INeKmporHbIX pecypcos bubnuomexu I'VAII, cucmemvr LMS, xagheopot u
m.o., He0OX00UMO dams Ha HuUXx ccovliky uau 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 M3y4aeMoWl TeMme, pasaeny, (GOpMUpOBaHHWE YMEHUsS paboTaTh C JOMOJHHUTEIHHBIMU
UCTOYHUKaMU WHQPOpPMAIIMH, COMOCTABIATh M CPaBHUBATh TOYKU 3PEHHs, KOHCIEKTHPOBATH
MPOYNTAHHOE, BBICKA3BIBATH CBOIO TOYKY 3pEHHS HW T.I. B COOTBETCTBHUM ¢ BeIyIlel
JUIAKTUYECKOM IEJIbI0 COACPKAaHUEM CEMUHAPCKUX 3aHITUN SIBISIFOTCS y3JIOBBIC, HauOojee
TPYIOHBIC JUIS TOHUMAHHS W YCBOCHHS TEMBI, pa3leibl AUCHHUILTUHBL Crenndukond JaHHON
(OpMBI 3aHATHI SIBJIIETCS COBMECTHAs pab0Ta MPEToaaBaTeis U 00yJaromerocst HaJ pelieHueM
MIOCTaBJICEHHOW TPOOJIEeMBbI, a IMOHWCK BEPHOIO OTBETAa CTPOUTCS HA OCHOBE YEpEIOBAHUS
WH/IMBUYAITBHOW U KOJUIGKTUBHOM JESITEIIbHOCTH.

[Tpu moroTOBKE K CEMUHAPCKOMY 3aHSATHIO TI0 TEME MPOCITYIIAHHON JIEKITMA HEOOXOTUMO
03HAKOMUTHCS C TUIAHOM €r0 TPOBEICHUS, C IUTEPATYPOH U HAYYHBIMH ITyOJTUKAIMSIMH 110 TEME
CEeMHHapa.

TpeGoBaHus K MPOBEJICHUIO CEMHUHAPOB

Obsi3amenvHo 015 3anoIHeHUs. npenodagamenem

Ecnu memoouyeckue ykazauus no y4acmuro 6 CeMUHAPAx UMeOmcs 8 U30aHHOM 8uoe, 8
suoe 31ekmporHblx pecypcos oubnuomexu I'VAII, cucmemor LMS, kaghedpsr u m.o., Heooxooumo
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)

[IpakTrueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX (DOPM OpraHM3alluu YyueOHOTO
mpoliecca, 3aKJII0YaroIIascs B BEIOJHEHUH O0YYarOITUMHUCS T10]T PYKOBOJICTBOM IIPETIOIaBaTeIs
KOMILJIEKCa Y4YEOHBIX 3aJlaHui C LETbI0 YCBOCHUS HAYYHO-TEOPETHUYECKHUX OCHOB Y4EOHOU
JTUCIUIUIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OTIBITA TBOPUECKOHN JAESITEIHLHOCTH.

[lenpro MpakTHUECKOTO 3aHATHUS TSI 00YUYAIOIIET0Cs SIBISETCS IPUBUTHE O0yYAIOIIUMCS
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 palrdOHAIBHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHUIYaJIbHON (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 7151 00y4JarOIUXCs O BRIMOJIHEHHUIO 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 KBJIM(PHUKAMOHHON XapaKTepUCTHKON oOydaromerocs. BreinonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKON, PaCUeTHO-aHAIUTHYECKOM
4acTel U KOHTPOJIBHBIX MEPOIPHUITHHM.

BrimonHenue 51abopaTtopHbBIX paboOT OO0yyaromMMCs SIBJISETCS HEOThEMJIEMOW YacThIO
U3YYEHUS JUCLUIUIMHBI, ONpeNesseMON Yy4yeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIIuM peIIeHUe CIeTyIOIUX OCHOBHBIX 33/a4 00y4aroIerocs:

— NpHOOpeTeHHEe HABBIKOB MCCIIEJOBAHUS MPOLIECCOB, SIBICHUH U 00BbEKTOB, H3y4aeMBbIX
B paMKax JaHHOW AUCLMILIIUHBL

— 3aKperuleHHe, Pa3BUTHE M JleTalu3alMsl TEOPETUYECKUX 3HAHHM, MOJyYeHHBIX Ha
JEKIUSX;

— ToJlyueHHe HOBOW MH(OpMAITUH 110 N3y4aeMOW JUCIUILINHE,

— TIpuUoOpeTeHHE HaBBIKOB CAMOCTOATEIbHON pabOTHI ¢ 1a0OpaTOPHBIM 000PYI0BAHUEM
1 ipudopamu.

3ananue ¥ TpeOOBaHUS K IPOBEJICHUIO JIAOOPATOPHBIX PaboT
Obsi3amenvHo 015 3anoIHeHUs. 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. Meroanueckue yKazaHus I OOYYAOMIMXCS MO TMPOXOXKACHHIO KypCOBOTO
MIPOCKTUPOBAHUS/BBITIOIHECHUS KYPCOBOM pabOTHI (eciu npedycmMompeHo yueOHbIM NAAHOM HO
O0aHHOU oucyuniuHe)

KypcoBoii npoekT/ paboTa MpOBOAUTCS C LENIbI0 GOPMUPOBAHUS Y OOYYAIOIIMXCS OIBITA
KOMIUIEKCHOT'O PEIIeHUsI KOHKPETHBIX 3a/1a4 MPOPECCUOHATHHON 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 dams Ha Hux ccolaky uau 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 PYKOBOJICTBE IpernojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
YYaCTHS.

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

B mpouecce BBINOTHEHHUS CaMOCTOSTENBHON paboThl, Yy oOyuaromerocs (Gpopmupyercs
1enecoodpazHoe MmIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE TIO3BOJISIET UM Pa3BUBATh YMEHUS U
HaBBIKM B YCBOCHHMHM M CHUCTEMaTH3allMM MPHUOOpETaeMbIX 3HaHUM, OOecleuynBaeT BBICOKUU
YPOBEHb YCHEBAa€MOCTH B NEpUOJ OOydYeHHUs, IOMOTaeT IOJIYYUTh 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
00y4aroIuxcsi, OCYIIECTBIIEMOIO B TEUEHUE CEMECTpa C IEJIbI0 OIEHHUBAHUS XO0Jla OCBOCHUS
JUCIIUTITUHBL.

Obs3amenvho 014 3anoIHeHUs npenodagameinem. YKa3vlearomes mpebo8anus u mMemoovl
npogedeHUss MeKywe20 KOHMPOd YCNesaemMocmu, a makdice KaK pe3yibmamsl meKyue2o
KOHMpoNs  ycnegaemocmu  OyOym — yuumuléamvbCsi NPU  NPOBEOCHUU  NPOMENCYMOUYHOU
ammecmayuu.

11.8. Meroanueckne yka3zaHUs JJIsi OOYYaIOUIUXCS MO0 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, KaK MpaBWUjIOo, MPOBOAUTCS B TIEPHO



HK3aMEHAIIMOHHOM CECCMU M 3aBEpIIAeTCs aTTECTAI[MOHHOW OLIEHKOH «OTIMYHO», «XOPOIIO»,
«yZIOBIICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIHHOY.

— 3a4eT — 3T0 (opMa OLEHKH 3HAHUH, NOTYYEHHBIX OOYJAIOUIMMCS B XOJ€ M3Y4YCHUS
y4eOHOH AUCIUIUTUHBI B LIEJIOM MM IPOMEXKYTOUHas (110 OKOHYaHUHM CEMECTpa) OLEHKA 3HAHUH
00yJaronMMcs TI0 OTACIBHBIM pa3esiaM JUCHUIUIMHBI C aTTECTAIIMOHHOW OLIEHKOW «3aYTEHO»
WIN «HE 3a4TEHO.

— nuddepeHIUpOBaHHbIM 3a4eT — 23T0 (opMa OLEHKM 3HAHUH, TOITYYEHHBIX
00yyaromuMcs IpU U3YYECHUU TUCLMILUIMHBI, IPU BBITOJHEHUH KYypPCOBBIX MPOEKTOB, KypCOBBIX
paboT, HayYHO-HCCIIEIOBATEIBCKUX PAaOOT U POXOKIACHNUH MPAKTHK C aTTECTAIMOHHON OIIEHKOM
OTJIMYHOY, «XOPOILIOY, KyIOBIECTBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHON.

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



JIuct BHECEHUS! U3MEHEHUH B pabouyio MporpaMMy JUCHUTUTHHBL

Jlata BHECeHUs
W3MEHECHUI U
OIOJHEHUH.

ITonmuce
BHECIIIECTO
H3MEHEHM

ConeprxaHve U3BMEHEHHUM U TOTIOTHEHUI

Hata u Ne
MPOTOKOJA
3aceqaHus

Kadeaps

TTomnuce
3aB.
kadempoit




