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AHHOTaUs

JucuummuHa «PU3HKO-XUMHUYECKHE OCHOBBI TEXHOJOTHH MPUOOPOCTPOCHUS» BXOJIUT B
0o0pa3oBaTeNbHYI0 MPOrpPaMMYy BBICHIETO OOpa30BaHHUS IO HAMPABICHHUIO MOATOTOBKH/
CIEeLMATbHOCTH 12.03.01 «[IpubopocTpoeHue» HaIpaBJICHHOCTH «Texnomorus
a’pPOKOCMHUYECKOT0 MpubopocTpoeHus». [lucuurmna peanuszyercs kadeapoit «Ne23».

JucuumnnuHa HauesaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEAYIOIIMX KOMIETCHIIHIA:

IMK-3 «CnocobeH paccUMThIBATh U MPOSKTUPOBATH JIEMEHTHI U yCTPOWCTBA MPUOOPOB,
OCHOBaHHbIE Ha PpA3JIUYHBIX (UINYECKUX MPUHIMMNAX JACUCTBUS C HCIOJIb30BAaHUEM
CTaHJAPTHBIX CPEJICTB KOMITBIOTEPHOTO MPOSKTHUPOBAHUSI

[IK-9 «I'0TOB 1pPOBOAUTH SKCIEPUMEHTAIBHBIE HCCICAOBAaHUS 1O aHAIU3Yy W
ONTUMM3ALMH XapaKTEPUCTUK MaTEpUAJIOB, UCIIOIb3YEMbIX B IPUOOPOCTPOESHUN

CogepxaHue NUCHUIUIMHBI OXBaThIBA€T KPYT BOIIPOCOB, CBSI3AHHBIX C M3YYEHHEM OOIIMX
(U3UKO-XMMUYECKIX 3aKOHOMEPHOCTEH, JEeKAIIUX B OCHOBE TEXHOJOIMYECKHX IPOIECCOB
MUKPO3JIEKTPOHUKHU.

[IperonaBanre MUCHMIUIMHBI TPEAYCMaTPUBACT ClieAylomue (OpMBbI OpraHU3aALUN
yueOHOro mporiecca: JEKLUHU, J1abopaTopHble paboOThI, camocTosTeNbHas paboTa CTyACHTa,
KOHCYJIbTAIINH.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJS: TEKYIIMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsS aTTeCTalus B (popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISET S5 3aueTHBIX enuHun, 180
4acoB.

SI3pIK 00yUYeHUs IO JUCHUILTUHE KPYCCKUIA.



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Lensamu

H3y4YCHUS

JAUCHUITIIMHBI

«DPU3UKO-XUMHUECKUE

OCHOBBbI TEXHOJIOTHUH

AIIEKTPOHHBIX CPENCTBY» SBISAIOTCA (POPMHUpPOBAHUE y CTYACHTOB IPEACTaBICHUI 00 00IuX
(UBUKO-XMMHYECKUX 3aKOHOMEPHOCTSX, OTPAXKAIONIMX B3aUMOCBSI3b MEXKAY COCTABOM,
CTPYKTYpO#, CBOMCTBAMHU M YCIIOBUSIMU IOJyYEHHUS MOJIYNPOBOJHUKOBBIX MAaTEpUAIOB U

CTPYKTYP,

dbopMupoBaHHE TEOpPETUYECKOr0 (yHIaMEHTa MO TEXHOJIOTHH W3ACIUi

MHKPOJJICKTPOHUKH MW TEXHOJOIMH IIPOU3BOACTBA JJICKTPOHHBIX HpI/I60pOB, pPa3sBUTHC
COBpPCMCHHOI'O (bH3I/IKO-XI/IMH‘leCKOFO MBIIIJICHUS, TIOMOT'aloIIero B OCBOCHUHU IMOCIICAYIOINX
TCXHOJIOTMYCCKHUX THUCHUIIIIHNH.

1.2. JucumrmiuHa

BXOAUT B CcoCTaB

4acTy,

dbopMupyeMOil  ydyaCTHHKaMHU

0o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTENIbHOI MpOrpaMMbl BhICIIET0 00pazoBaHus (ianee —

OI1 BO).

1.3. IlepeueHb IaHUPYEMBIX PE3YJIHTATOB OOYUEHHS IO JUCLUILIMHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pesynbrare m3ydeHus TUCHMIUIMHBI OOyYaroLIMiCs IOJDKEH 00ajaTh CleayIoIuMH
KOMIIETEHIIMSIMU WJTH WX 9acTsMH. KoMIeTeHInu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHANKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna)

KOI[ 1 HAMMCHOBAHUC

KO,Z[ 1 HAMMCHOBAHHC MHAHWKATOpa

KOMIIETEHIIUH KOMIIETEHIUH JIOCTHKEHUS] KOMIIETEHIIUU
ITK-3./1.1 paccunuThIBa€T 2JIEMEHTHI U
yCTpOMCTBa IPUOOPOB, OCHOBAHHBIE Ha
pa3aNyYHbIX (PU3MUECKUX MPUHIUIAX

[1K-3 Criocoben IEUCTBUA

paccUuTHIBaTh U ITK-3./1.2 npoeKTUpyeT JIEMEHTHI U
IPOEKTUPOBATD JIEMEHTBI U | YCTpOicTBa MPUOOPOB, OCHOBAHHBIE HA
yCTpOHCTBA MPUOOPOB, Pa3IUYHBIX (PU3UIECKUX TPUHITUIIAX

[TpodeccrnonanbHble | OCHOBaHHBIE HA PA3IUYHBIX JeNCTBUA

KOMIIETEHIINU (bU3UYECKUX MPUHIIUIIAX [TK-3./1.3 mpoeKTUpyeT TUIIOBHIE IETAIN

JENCTBUS C UCIIOJIB30BAHUEM | U Y3JIbI C MCIIOJIB30BAaHUEM CTAHAAPTHBIX
CTaH/IapTHBIX CPEJICTB CPEJICTB KOMIIBIOTEPHOIO
KOMIIBIOTEPHOTO IIPOEKTUPOBAHHUS
IIPOEKTUPOBAHUS I1K-3./1.4 mpoBOAUT NPOEKTHBIE PACUETHI
U TEXHUKO-?KOHOMHYECKOe 000CHOBaHUE
KOHCTPYKLIUI MPUOOPOB B COOTBETCTBUU
C TEXHUYECKUM 3aJaHUEM
ITK-9./1.1 mpoBoauT
AKCIIEPUMEHTAJIbHBIE UCCIIEOBAHUS 110
aHaJIM3y ¥ ONTUMHU3ALUU XapaKTEPUCTUK
MaTepUasoB, UCIIOJIb3YEMBIX B
I1K-9 I'oToB mpoBOIUTH prUOOPOCTPOCHUH
JKCIIEPUMEHTAIIbHBIE [TK-9./1.2 pa3pabarbiBaet
[TpodeccuonanpHbie | MCCaETOBAaHUS IO aHAIM3Y U | JOKYMEHTAIIMIO 110 IPOBEACHUIO
KOMIIETEHIINH ONTUMM3ALMH XapaKTEPUCTHK | UCIIBITAHUNA COCTABHBIX YacTel

MaTepuasoB, UCIOJIb3YEMBIX
B IPUOOPOCTPOCHUHU

000pyI0BaHUs PaKETHO-KOCMUYECKON
TEXHHUKHU

ITK-9.J1.3 ocyiiecTBIsIeT TEXHUYECKOE
CONPOBOXAEHUE UCIIBITAHUI COCTaBHBIX
yacTeit 000pyI0BaHUS PAKETHO-
KOCMHUYECKOW TEXHUKH




2. Mecro nucuuminHsl B cTpykType OI1
JucnurnmuHa MokeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS

[IPY U3YYECHUU CHEAYIOIUX AUCUUILIAH:
— «Pu3mukKay,
— « XUMHUIY,
— «MarepuanoBeicHue»,

— «TexHoMOrNs KOHCTPYKIIMOHHBLIX MaTECPHUAJIOB,

— «DJIEKTPOHHKAY.

3HaHI/ISvl, IMMOJIYYCHHBIC IIPpU H3YUCHUHU MaTCpuajia I[aHHOfI JUCHUIIJIMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHHUE, TaK U MOT'YT MCITIOJIb30BAaThCA IIPU U3YUCHUHN APYTUX JUCHUILIUH:

— «HHTErpasbpHbIe YCTPOMCTBA MHUKPODJICKTPOHUKH ),

— «KoncTpynpoBaHrue MOAYICH DIICKTPOHHBIX CPEJICTBY,

— «TexHOI0TrHs IPOU3BOJICTBA YISKTPOHHBIX CpCACTB»,

— «KoHcTpynpoBanue ¥ TexHoa0rus ycrpocts MCTy,

— «Texnonorus C6ODKI/I 1 MOHTAa>xa»,

3. OOBEM ¥ TPYTOEMKOCTb JTUCITUTUIAHBI
JlanHbie 00 00IIEeM OO0BeMe JUCIUILIMHBI, TPYJOSMKOCTH OT/AEIBbHBIX BHUJOB Y4COHOMH
paboThI O AUCHUILTHHE (M pacTpeie]IeHre 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IpeACTaBICHbI B

Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JTUCITUTIITNHBI

pr,Z[OCMKOCTL 10

Bun yuebHoit paboTbl Bcero ceMecTpam
No5
1 2 3
Oowan mpyooemKkocmup OuCyUnJIUHDL, 5/ 180 5/ 180
3E/ (uac)
AyoumopHhuie 3anHamus, BCEro Jac. 68 68
B TOM YHCJIC:
nexiuu (J1), (dac) 34 34
naboparopusie pabotsl (JIP), (dac) 34 34
HK3aMeH, (4Jac) 54 54
Camocmosmenvnas paboma, Bcero (dac) 58 58
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auer, sx3amen (3auer, dudd. 3auq, OK3. DK3.

DK3.*%*)

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. ConeprkaHue TUCHUTUTHHBI

4.1. Pacnpenenenne TpyI0€MKOCTH JTUCIUTUIMHEI 110 pa3/eiaM | BUAaM 3aHATHN.

Pa3;[em,1, TEMBbI JUCHUIIJIMHBI U UX TPYAOCMKOCTD IIPUBCIACHBI B Ta6m/1ue 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Jlekumu | 113 (C3)| JIP KII CPC
Paznensl, TeMbI TUCTIUITITUHBL
(qac) (qac) (qac) (qac) (qac)
Cemectp 5

Pazgen 1. TepmoauHaMUyecKuidl 1 MOJIEKYJISIPHO-
ATOMapHBIN MMOIXO0/] K OINUCAHUIO TEXHOIOIMYECKUX 2 - - - 5
ITPOLIECCOB.
Pa3znen 2. du3nko-XxUMHUYECKHE OCHOBBI ITPOLIECCOB 4 8
yAAJICHUS TICHOK C TIOBEPXHOCTH TBEPIOTO TEIa




Paznen 3. ®u3nKo-XxUMHUYECKHE OCHOBBI ITPOLIECCOB

00pa3oBaHHs HOBOH (ha3bl HA IOBEPXHOCTH TBEPJIOTO 8 - - - 9

Tena

Paznen 4. q)I/I3I/IKO-)§I/IMI/I1{eCKI/Ie OCHOBBI IIPOLIECCOB 4 ) 10 ) 12

BBEJICHUSI IPUMeECEH

Paznen 5. ®u3nKo-XMMHYECKHE OCHOBBI ITPOIIECCOB 6 ) 12 ) 8

MUKPOJIUTOTrpaduu

Paznen 6. ®u3nKo-XxUMHUYECKHUE OCHOBBI ITPOLIECCOB

na3epHoH, (HOTOHHOW M ANMEKTPOHHO-ITYIEBOM 4 - - - 8

00pabOTKM TICHOK

Paznen 7. @HSHKO-XHMI/I‘I?CKI/IG OCHOBBI TIOJTyYEHUS 6 ) 12 ) 8

HEPa3bEMHBIX COCTMHEHUM

Hroro B cemectpe: 34 34 58
Utoro 34 0 34 0 58

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0uIE 4.
Tabmuna 4 — Coneprkanue pa3esioB U TEM JICKIIMOHHOTO ITUKJIa

Howmep
paznena

Hazpanue u COACPIKAHUC Ppa3acIOB U TEM JICKIITMOHHBIX 3aHATHH

1

Tema 1.1 - Texnonoeuueckui npoyecc Kaxk mepmoouHamudecKkas cucmema. Buympennsis
anepaus cucmemsl. Ilapamempol cocmoanus cucmemvl. Onucanue napamempos, ux
83AUMOCEA3b U 83AUMO3AGUCUMOCHD

Tema 1.2 - Moaexkynapro-amomapHulil ROOX00 K ONUCAHUIO EXHO02UYECKUX NPOYeCCOs.
Kunemuxa mexuonozuueckux npoyeccos. Ilomok, kak 0CHOBHASL KUHEMUYECKAsL
Xapaxmepucmuxa cucmemvl. Xapakxmepucmuxu nomoxa. Koncmauma ckopocmu peaxyuu.
Ouepeusa akmusayuu.

Tema 2.1 Qusuxo-xumuyeckue 0CHO8bl NOGEPXHOCMHBIX npoyeccos. TepmMoouHamuxa yucmou
nosepxuocmu. Ilosepxnocmnoe namsicenue. Cmauuganue. Memoovl onpedenenus
nosepxHOCmH020 Hamsicenus. Ilosepxnocmuo-axmugnvle geujecmed. 3aKOHOMEPHOCTIU U
npupooa aozeszuu. Adee3uonHvle CIMPYKMypbl.

Tema 2.2 3axonomeprnocmu mpasienus. Cxopocms mpasienus. JHepeus akmusayuu.
Anuzomponnoe mpagienue, cerekKmusHoe mpagieHue, 10KAIbHoe mpagieHue.
Tepmoounamura anuzomponno2o mpasnenus. Bosmoocnocmu anuzomponnoeo mpagnenus.
Tema 2.3 usuueckoe, UOHHOE, NIA3MOXUMUYECKOE MPABTEHUE.

Tema 3.1 Tepmoounamura obpazosanus 3apooviuieti nieHku. Kpumuueckuii paouyc u kpumu-
yeckas suepeust 3apooviiua. Cnocodwvl 06paz0eanusa KpUMU4ecKux U 3aKpUmuieckux 3apo-
oviweti. Teopus I'ub6ca. Teopus @penkens.

Tema 3.2 Ilonamue snumaxcuu. I omoanumaxcus u cemeposanumaxcus. INUmaxcus u3
naposoii, 2a30601 u Hcuokou gazvl. Monexyiapuo-iyuesas snumaxcus. Mexanuzm
opmuposanus 2emepoINUMAaKCUanILHbIX CMpYKmyp memooom MJID.

Tema 3.3 Onumaxcus uz 2a3060u hazvl. X10puoHwlll U CULAHOBbLI METNOOD.

Tema 3.4. Onumaxcus u3 HUOKoUu Gazvl OUHAPHBIX NOTYNPOBOOHUKOS.

Tema 3.5 Qusuxo-xumuyeckue 0CHO8bl MEPMOBAKYYMHO20 UCHAPEHUS U OCANCOCHUS
mamepuanos. Mcnapenue uucmoix Memannosg 8 akyyme. Mexanusm ucnapenus. Temnepamypa
ucnapenus, ckopocms ucnapenus. Hcnapenue cniagos u XuMu4eckux coeOuHenul.
Dnexmponno-ryyegule u 1azepHvie Memoosl ucnaperus. Kunemuxa u Mexanusm ocanicoeHusl.
Tema 3.6 Qusuxo-xumuyeckue 0CHOBbl UOHHBIX, UOHHO-NIA3MEHHBIX, NAAZMOXUMULECKUX
Memo008 HaHecenus NIeHOK. AHOMAnbHbIL maeiowull paspsao. InemMeHmbl UMNYIbCHOU
meopuu uoHHo20 pachvlienus. Koagguyuenm uonnozo pacnviienus u e2o 3a6UCUMOCG Om
mamepuana muuienu. Kamoouoe pacnvinenue. Ilazmoxumuueckoe u MasHemponHoe
ocadcoenue. Kunemura u mexanusm ocaxncoenus.

Tema 4. 1 uzuxo-mamemamuueckue 0CHO8bL npoyeccos ouggyzuu. Ilomok, kax ocHonas
KUHemu4ecKkas Xapaxmepucmuxa cucmemsl. Xapakmepucmuxu nomoxa. Mcmounuxu u cmoxu
cucmembyl, OCHO8bI Kunemuxu npoyeccos. 3axonusvt Quxa. Mexanuzmol ough@ysuu. Kunemuxa
oughghyzuu. Pewenus ypasnenus oughdysuu. Hudpysusa uz oepanunennozo u




HeoSpaHuueHH020 UCHOYHUKOS.
Tema 4.2 Quzuueckue octogvl uonHOU umnianmayuu. Pacnpedenenue npumeceti u npodezos
UOHO8 npuU HedpeHUU 8 aMop@dHYI0 Mulens. Pacnpedenenue npobe2o8 uonos 8
MOHOKPUCTANAUYECKUX NOONI0NCKAX. Dhghexm kananuposanus. Amopgusayus u
PEKPUCMALIU3AYUA KPEMHUS NOCTIe UMNIAHMAYUL.

Tema 5.1 @omoxumuueckoe 6o30eticmaue Ha seujecmso. OcHOHbIEe 3aKOHbL HOMOXUMULL.
Ocnosnole munvl homoxumuneckux peaxyutl. Keanmoesulii 6v1xo0. Bozoeticmasue
AKMUHUYHO20 U3YYEHUs Ha Yy8CmeUumenbHvle Mmamepuansi. Pomopesucmel,
PEeHmM2eHope3UCbl, INeKMPOHOPE3UCHbL, UOHOPE3UCTIbL.

Tema 5.2 @omoxumuueckue u QuU3UKO-XUMUUECKUE NPOYECCHl NOLYYEHUS CKPbIINO20 U
suoumoeo uzoopascernus. Ceovicmsa ghomopesucmos. CeemouyscmeumenbHOCmb,
paspeuiarowids cnocooHocms pomopesucmos.

Tema 5.3 Hecamusnvie ghomopesucmot. Ilozumuenvie pomopesucmol. PuUUKO-XUMUYECKAS
CYWHOCb NPOYECCO8 HAHECEeHUsl, IKCNOHUPOBanUs, nposaenenus. Pacmeopumenu,
npossumenu. Koumpacmnocms, cmoikocms K ROCA€OVIOUUM MEXHON0SULeCKUM
6030eticmausam. Memoovr mepmoobpabomxu, yoanenus, Mexanusm yoaieHus.

Tema 5.4 Konmaxmuas u npoeKyuoHHAsi MUKPOIUMOSPADUU, UX PA3HOBUOHOCMU.
Domowabionvt, peHmeeHouabIonbl, IAEKMPOHOUADIOHL, UOHOULADIOHDL.

Tema 6.1 Jlazepras obpabomka. Dnepeemuyeckue Xapakmepucmury 1a3epHo20 U3Iy4eHuUs.
Bzaumooeiicmeue nazepnozo uznyuenus ¢ sewgecmeom. OcHogHble MOOENU PA3pyUieHUss mame-
puana — mennosas, eazoxunemuueckas. Hazpee be3 paspyuenus. [lpumenenue nazepnozo
U3yUeHus 0Jisl YNpOUHeHUs NOGEPXHOCHU, PEKPUCIANIU3AYUU U omdicuea croes. llpumenenue
J1A3ePHO20 UTYYEHUs 01 XUMUKO-mepMuyeckux npoyeccog ¢ mexuonocuu IC. Jlazepnas
ceapka.

Tema 6.2 @omounnas obpabomxa. IHepeemuyeckue napamempsl QOMOHHbIX TAMN.
DomonubIll omarcue, niagieHue, peKPUCMaiIu3ayus. JNeKmpoHHO-Ty4esasn obpabomxa.
Dnepzemuueckue napamempul NEKMPOHHO20 NYUKA. DNEKMPOHHO-TYUEBOU OMICU2,
PEKPUCMANIU3AYUs, NaasieHue. DNeKmpPOHHO-TYYe8dst C8aApKa.

Tema 7.1 Ceapka. Mexanuzm obpazosanus ceapHuix coeounerul. Buowvl ceaptuix
COeOUHeHULL: 20MO2eHHble, UHmepMemaiiudeckue, ouggysuonnsie. Cmaouu ¢opmuposarus
ceapnoeo coedunenus. Ceapxa nnasnenuem. Ceapra oagnenuem. Tepmoxkomnpeccuonnas
ceapxa. Ynompaseyxkosas ceapka.

Tema 7.2 Mexanusm obpazoeanus u cmpykmypa nasHvlx coeourenutl. Ilpunou. Juaepavma
COCMOANUA CRAABA 010680-c8uney. Pniocvl. Mexanuszm deticmsus. Ponv ¢prroca 6 npoyecce
natixu. Xonoownas nauka. Ipunoiinsle nacmol. becceunyosasn natika.

Tema 7.3 Kneesvie coedunenus. Kneu, ux pasnoguonocmu. Illooecomogxka nogepxrHocmu 014
ckaeusanus. Mexanusm ckneusanus. Ilpounocms adee3uonnvix coeounenu. [{oneogeunocms
U paspyulenue ad2e3uonHblx coeounenui. Kneu 0nisa MUKpOKOHMAaKmMuposanus, KOHMAaxKmoJ.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTHUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

VY4eOHbIM MIIaHOM HE MPEAYCMOTPEHO

4.4. JlabopaTtopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHI U UX TPYJOEMKOCTb IPUBEICHBI B TabIHIIE 6.

Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

No
rll\i HaumenoBanne 1abopatopHbIX padboT prﬂ?:::g;ocn, 2?{3;1;;2
JIUHBI
Cemectp 5
1 I/ICCJ'IC,Z[OBaHI/Ie pacnpeaciacHus YACIABHOTO HOBCPXHOCTHOI'O 8 3
COIMPOTHUBJICHUA PE3UCTUBHOUN IJIICHKHN




2 HccnenoBanue mporecca TEPMOBAaKyyMHOTO HanbUICHH 8 3
SIPE3UCTUBHBIX IIEHOK

3 Uccnenosanne mponecca nudy3nu IpruMecH B MOTYTPOBOAHUK U3 10 4
MOCTOSTHHOT'O UCTOYHHKA
4 HccnenoBanue u onTUMU3AIIMS TAPAMETPOB CBAPKH 3JICMECHTOB 8 7

HWHTETpaJIbHBIX MUKPOCXEM

Bcero 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaronuxcs
Bunel caMocTosiTenbHON pabOTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmmua 7 — Bugsl caMoCcTOsTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 5,
Bun camocrosTensHOM paboThI
qac qac
1 2 3

W3yueHnue TeopeTrueckoro Mmarepuana gucuumivgsl (TO) 40
IToaroToBka k Tekyuiemy KoHTpoo ycrneraemoctu (TKY) 3
Jomamnee 3aganue (/13) 12
[TonroroBka k npomexxyrounoi arrecranuu (ITA) 3

Bcero: 58 58

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCIICUCHUS
JUISL CAMOCTOSITEIILHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOAMYECKAE MAaTEPHAIBI JIUISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCsl YKa3aHbI B
.. 7-11.

6. IlepeueHb MeYaTHBIX U ATEKTPOHHBIX YUEOHBIX U3AAHUMN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YIeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb NeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3AaHUMN

Kon-
Hlnp/ bubnuorpaduyeckas ccpuika BO
URL agpec oK

B.1.Tomunun. @u3nko-xuMudeckre ocHoBbI TexHonoruu JC. YueOHUK.
Cepus: Bricuiee npogeccronanbHoe oOpa3oBanue. Akanemus, 2010. 416c¢.
538.9.5 26 | bapbiOun A.A. DeKTpOHUKA U MUKPOJIEKTpOHUKA. PU3UKO-
TeXHOJoTHYeCKHEe OCHOBEL. — M.; DUUSMATIJINUT, 2006. — 424 c.
CmupHoB, B. NI. ®U3nK0-XMMHUYECKHE OCHOBBI TEXHOJIOTHU JIEKTPOHHBIX
cpencts: yuebHoe nocodue / B. . CmupHoB. - YabsHosck: Yal'TVY, 2005.-
112 c.
621.38(075) | Baseros B.A., Ky3smun FO.I1., Opnosa A.A., Tpetbsikos C./I.

Cs50 Texnonorus npubopoctpoenus: Yuedbnoe nocodue. - CI16.: CIIOI'Y
NTMO, 2008. - 336 c.
Jlapun B.I1. TexHonorus naiku. Metozsl HccaeA0BaHUs IIPOLIECCOB MAUKU
1 mastHbIX coennueHni: Yue6. mocooue / CITOI'YAIL - CII0., 2002.
Mengenes A.M. CO0opka 1 MOHTaX 3JIEKTPOHHBIX YCTPOUCTB. — M.:
Texnocdepa. 2007
38.844.K | Konenos JI.A. TexHONOTHsI U KOHCTPYKLIUU MUKPOCXEM,

60 MHUKPOIPOIIECCOPOB U MUKPOCOOpoK: YuebHoe mocoodue. - CII0.:
UznarensctBo «Jlanb», 2007. - 400 ¢




7. TlepedyeHb AIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JIUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb DJIIEKTPOHHBIX OO0pPa30BaTENBHBIX PECYPCOB HMH(POPMAIMOHHO-
TEJICKOMMYHHUKAIMOHHOMN ceTH «HTepHeT»
URL aapec HaumenoBanue

8. Ilepeuens nH(HOPMALMOHHBIX TEXHOJIOTHIA
8.1. [lepeyenp mpoOrpaMMHOr0 0OECHEUeHUs, HCIOIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa3oBaTENBHOrO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaAaMMHOTO obecnieueHus npejacrasieH B Tadumie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTO o0ecrieueHus

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIIECTBIICHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIHILTHHE

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

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

Jlns nocryma x anektpoHHbIM pecypcam ['YAIL (http://lib.aanet.ru/) neooxomuma
aBTOpHU3ALINS [0 HOMEPY YUTATENbCKOTO OUIeTa).

Hoctyn B ObC «Jlanp» ocymectsisercs no gorosopy Ne 695-7 or 30.11.2011.
Hoctyn B 9bC «ZNANIUM» ocymectBisiercs 1o foropopy Ne 186-9BC ot
08.02.2012.

http://www.knigafund.ru (9bC «Kuura®onm»)

0a3bl TaHHBIX, THPOPMALIMOHHO-CITPABOYHBIE U TIOUCKOBBIE CHCTEMBI, JJIEKTPOHHO-

oubnuoteunsie cucteMsl (ObC):

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUECKOH 0a3bl, HEOOXOAMMOW JJs  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCITUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHUYECKON 0a3bl

Ne HaumeHnoBaHMe cOCTaBHOMN 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTuMenuiiHas JeKIUOHHAS ayTUTOPUS 14-06I"
Crnenmanu3upoBaHHas J1abopaTopust 14-06B

10. OmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIIHH
10.1. CocTaB OIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.



http://lib.aanet.ru/
http://www.knigafund.ru/

Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHSI TPOMEKYTOUHOM aTTeCTaIllH

Bua npomMexyTo4HON aTTeCcTaluu IlepedyeHb OLICHOUYHBIX CPEACTB

DK3aMeH Crmcok BOITPOCOB K 5K3aMCHY,

10.2. B kauecTBe KpUTEpPHUEB OICHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMI O0y4YaloNIMMUCS TMPUMEHSETCS S5-0auThbHas MIKaia OIEHKH cHOpMHUpPOBAHHOCTU
KOMIIETEHIIN, KOTopasi npuBeaeHa B Tadnuie 14. B Teuenue cemectpa MOXET UCIOIb30BaTHCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHMHTOBOM  CHCTEMbl ~ YHHUBEPCUTETa,  IpaBUIIa
UCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS cPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayupHas mKana PAKTCp (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOJHHUTEIBHOW JINTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJOKCHHS C PAKTUICCKOM
JICSITCIIBHOCTHIO HAIPaBICHUS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNHaIM3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<Ga4YTCHO»

— 00y4Jaromuiicsi TBEPIO YCBOMII IPOTPAMMHBINM MaTepuall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBCHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIaJICET CUCTEMOM ClelnaIn3uPOBAHHBIX TOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHHUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MOJIOKEHMS;

— 3aTpyaHseTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000OIICHUI;

— 9aCTUYHO BIAJCET CUCTEMON CIIENMAIM3UPOBAHHBIX TTOHSATHUH.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH NP
paccMOTpeHHH Po0JIeM B KOHKPETHOM HalpaBIICHUH,

— WCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM PUMEHEHNUHN 3HAHUI,

— HE MOXKET apryMEeHTHPOBATh HAYYHbIE MOJIOKECHHUS;

— He (JOpMYIHPYET BBIBOJAOB M 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»




10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa npeicTaBiieHbl B Taduuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

No /it ITepedens BompocoB (3amad) I SK3aMeHa
1 |IloBepxHocTHOE HaTsDKeHHE. CMaunBaHUe, aATe3Us U KaWJUISIPHBIC SBJICHUS.
2 |Ouncrka noyioxek. GU3MUECKue METOIbl OUUCTKH.
3 |Ouncrka momIoKeK. XMMHUECKUE METO/Ibl OUMCTKH.
4 |MeTobl KOHTPOJIS YUCTOTHI MOJIOKKH.
5 |TexHonoruueckue arMochepsl U Cpeibl.
6 |Ilapamerpsl atmochepsl. ['epmeTnunbie ckadanapsbl.
7 | Huddysus. YpaBaeHus duka.
8 | Hduddy3ust U3 MOCTOSIHHOTO UCTOYHHKA.
9 | Huddy3us u3 caosi KOHEYHON TOJIITUHBI.
10 |Auddys3us n3 6eCKOHEYHO TOHKOTO CIIOSI.
11 | duddy3uantel. Texuuueckas peanu3anus nporeccoB Auddy3uu.
12 |HMonnoe nerupoBanue. AMop(hHas MUIICHb.
13 |Honnoe nerupoBanue. KananpHbIi 3)PEKT.
14 |HonnHoe nerupoBanue. TexHuueckas peanusarus.
15 |Jlutorpadus. otoautorpadus.
16 |Doromurorpadus. 3aKOHBI POTOXUMUH.
17 |®otopesuctol. HeraruBubie poTOPE3UCTHI.
18 |Ilo3utuBHBIE (HOTOPEIUCTHI.
19 |®otopesuctsl. CBETOUYBCTBUTENIBHOCTD. Pa3perniatomiast ciocoOHOCTb.
20  |KHCI0TOCTOWKOCTD.
21 |Texuosormueckuit mpouecc poToautorpaduu.
22 |Metoap! m3roToBieHUs GoTomadI0HOB. ONTHKO-MEXaHHYECKUI METO]T H3TOTOBJICHHUS.
23 |Metoab!l U3rotoBieHus GporomadiaoHoB. ['eHepaTopsl H300paKeHHUS.
24 |Pentrenonurorpadus. PeHTreHope3ucTel. PeHTreHomaomoHb1
25 |DnexTpoHOonIUTOrpadus. IIeKTpOHOPE3UCTHI. B3anMoielicTBIE 2JIEKTPOHOB € PE3UCTOM
26 |Bakyym. XapakTepucTHKH BakyyMa. Hu3kuii, cpeHuii, BBICOKHI U CBEPXBBICOKHIA
BaKyyM.
27 |BakyyMHBIE METOBI HAHECEHHS TUICHOK. TepMOBaKyyMHOE HCIIapEHUE.
28 |Hounnble MeToab! HaHeceHUs. KaToqHoe pacnbuienue. KoadduuueHT pacnbuieHus
29 |HMoHHO-IUIa3MEHHOE pacblICHHE.
30 |MarHeTpoHHOE paclblUICHHE.
31 |Csapka muaBienueM. CBapka J1aBJICHUEM.
32  |Iaiika. [Ipunoun. ®@mockl. Ponb ¢uitoca B npoliecce naiku.
33 | TepmokoMIIpecCHOHHAs CBapKa.
34 |Capka pacIleIuIeHHbIM 3JIEKTPOAOM.
35 |Csapka V-00pa3HBIM 3JICKTPOJIOM.
36 | YnbTpa3ByKOBas cBapka.
37 |Capka dJIeKTPOHHBIM U JIA3EPHBIM JTyYOM.

Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejpacrapieHsl B Tadbmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3agera

\ Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

IlepeyeHp TeM Uii KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOM pabOThI

MpeCTaBICHBI B Tabmwuie 17.
Tabnuna 17 — Ilepeyern TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOTHEHUSI KYPCOBOM paOOTHI

\ Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO




Bompocsl [u1si  IpOBEIEHHs MPOMEXKYTOYHOM arTecTaluvu B BHJIE TECTUPOBAHUS
MpeACTaBICHBI B Tabmwmie 18.

Ta6ymmia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

No i/t [IpumepHbIi IepedeHb BOMPOCOB JIJIsl TECTOB

[lepeyeHbp TeM KOHTPOJBHBIX PadOT MO AMCUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, mpeacTaBiIeHbl B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToauveckue  MaTepUaibl,  ONPEACISIONUE  HPOLUEAYPHl  OICHUBAHUS
WHIUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCsi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpPYIOUUX TOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllMH O0YyJaroIIuXcs
I'VAIL

11. Meroauyeckue ykazaHus g 00y4YaroIUXCs IO OCBOCHUIO JUCITUTUIMHBI

11.1. Meroauueckue yKazaHus A OOyYaroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MmarepHaa.
Koncnekr nekuunii B nHGOpMAIIMOHHON cucTeMe Kadeapsl
Qunamos_ DXOTIC Komncnexm
11.2. Mertoauueckue yKasaHHs i1 OOYdYaloOlIMXCSA IO y4acTHIO B ceMHuHapax (we
npeoycmMompeHo)
11.3. Meroauueckue ykazaHus JUIsl OOyYaroIUXcs MO MPOXOXKICHHUIO MPaKTHUECKUX
3aHATHH (He npedycmompeno)
11.4. Metoauueckue ykazaHus A OOYYaloIUXCS IO BBINOJHEHHIO J1IAOOpaTOPHBIX
pabort (ecau npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE).
MY B unpopmanMoHHoil cucteme Kadeapsl
Qunamos_DXOT MY no JIP
11.5. Meroauueckue yka3aHus [Uid OOYYalOIIMXCS IO MPOXOXKICHHUIO KypCOBOTO
MIPOEKTUPOBAHUS/BHITIOJIHEHHS KYPCOBOU pabOTHI (He npedycmompeno)
11.6. Metoauueckue ykazaHus JUisi 0Oy4JarOIIMXCs MO MPOXO0XKIEHHIO CAMOCTOSITEIbHOMN
paboTHL.
MY B undpopmannoHHoi cucreme kadeapsl
Qunamos_DXOTIC MY no CPC




Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




