MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.04.04 DiieKTPOHHUKA U HAHOJIEKTPOHUKA
HaumeHnoBaHune o6pa3oBaTebHOIl mporpaMMmel: I1o1ynpoBoiHHKOBBIC MAaTePHAJILI M CTPYKTYPbI
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
TEXHOJIOI'USA ITIOJAYITPOBOJHUKOBBIX ITPUBOPOB U
HUHTEI'PAJIBHBIX CXEM

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil
NMPOrPaMMBblL:

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.08.01.02

1 cemectp - 3;

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 4,
BCEro - /

Yacos (Bcero) no yueoHomy
IJIAHY:

252 yaca

Jexknun

1 cemectp - 32 yaca;
2 cemecTp - 32 yaca;
Bcero - 64 yaca

IIpakTnyeckue 3aHATHSA

1 cemectp - 16 yacos;
2 cemecTp - 16 yacos;
Bcero - 32 yaca

JladopaTopHbie padoThI

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynabranuu

2 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

1 cemectp - 59,7 yaca;
2 cemecTp - 93,5 yaca;
Bcero - 153,2 yaca

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLeHKOM
IK3aMeH

1 cemectp - 0,3 yaca;
2 cemectp - 0,5 yaca;
Bcero - 0,8 yaca
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
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e Bnaeneu XosofHbin A.C. o
[IpenomaBaTelib * Mol ¢ NaerTbnratop RObac9dac-KholodnyD5-6393810 J.C. XonoaHbIit
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CnaBuHCKMIA A.3.

Wpentndukatop
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A.3. CnaBuHCKUH




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Hear ocBoeHHsi AUCHUIUIMHBI: Llenbl0  OCBOGHMS  IUCIMIUIMHBI — SIBISICTCS  HM3yYCHHE
TEXHOJOTHYECKHX METOJIOB HW3TOTOBJICHHS IOJTYIPOBOJHHKOBBIX MPUOOPOB M HMHTETPAIBHBIX CXEM,
pPacCMOTPEHHUHU TEPCIICKTUBHBIX HAMPABJICHUIH DPa3BUTUS JJICKTPOHHBIX MPUOOPOB M TEXHOJIOTUYECKHUX
METOJIOB VX U3TOTOBJICHHSI.
3agaun TUCHHUNIHHBI
- I3YYCHHE TEXHOJOTUYECKUX METOJIOB U3TOTOBIICHUS TOTYITPOBOAHHKOBBIX MPUOOPOB U
uHTerpanbHbx cxeM (MC);
- OBJIQJICHUE METOJAMH pacueTa napaMeTpOB TEXHOIOTHYESCKUX PEKUMOB H UX CBSI3U C
napamMeTpamH MOJyIPOBOJIHUKOBBIX prOopoB u UC;
- U3y4YCHHE COBPEMEHHBIX METOI0B co3ianus VC, mO3BOJISIOMNX MOTYIUTh HAHOMETPOBBIC
TOIIOJIOTUYECKUE Pa3MEpBbI;
- I3y4YCHHE METOJIOB U3TOTOBJICHUS COSIMHEHUN MexX Ty anemenTtamu NC.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
[TK-1 Crioco6en npoBoauth | MJI-2mk-1 YMeeT BBIOMpaTh 3HaTh.
1 pa3pabaThIBaTh MEePCIEKTUBHBIC MATEPUAIIBI - OTallbl IIOATOTOBKH IIOBEPXHOCTH
TEXHOJIOTMYECKHUE MHUKPO- ¥ HAHOZJIEKTPOHUKH TOJIyNPOBOHHKOBOM IOTOKKH;
IIPOLECCHI H3TOTOBIICHHS - cBOMCTBa a0pa3uBHBIX MAaTEPUAJIOB IIPU
MaTepHUaJIOB U U3ICIIHN 00paboTKH TOBEPXHOCTU
MHUKPO- U HAHODJIEKTPOHUKU TIOJTyIIPOBOAHUKOBOM MOJUIOKKH;
C 3aJaHHBIMHU CBOMCTBAMHU - METO/Ibl KOHTPOJISI HIOBEPXHOCTH

MOJYTPOBOIHUKOBOW MOJIJIOKKH;

- CBOMCTBA MOJIYIIPOBOAHUKOB U
MaTEepHAJIOB, UCIIOJIb3yEMBIX IIPU
MIPOU3BOJICTBE MPUOOPOB M UHTETPATHHBIX
CXEM..

YMETh:
- IPUTOTOBUTH aOpa3UBHBIN MaTepuan s

IHJ'II/I(i)OBKI/I H IMOJIMPOBKHU IMOBEPXHOCTHU
MOJIYTIPOBOTHUKOBOU MOJIJIOXKKH;

- OCYLIECTBIISITh KOHTPOJIb ITAIIOB
IMOArOTOBKHU ITOBEPXHOCTH
MOJTYTPOBOTHUKOBOM MOJITIOKKH;

- BoiOpath METO KOHTPOJISI OCHOBHBIX
MapaMeTpOB MOBEPXHOCTH
MOJIYIIPOBOTHUKOBOW MOJIJIOXKKH;

- 000CHOBBIBATH BHIOOP MaTEPHAJIOB,
HEOOXOIUMBIX JJISl IPOU3BOCTBA

npubopos u MC.
ITIK-3 ciocoben U I-4nk-3 Onpenenenne 3HATH:
OCYILECTBIIATh Pa3pabOTKy | MOpAAKA, BUAA U - TEXHOJIOTUYECKHE METOJIbI U PEKUMBbI
MOOMEPALIMOHHOTO TEXHOJOTHYECKHX MapaMeTpoB | M3TOTOBICHHS M3IETMH MUKPO- 1
MapuIpyTa U3roTOBJIEHUS onepauui HaHOJJICKTPOHHKH.
HAHOARJIEKTPOHHBIX W3CIIHI
B COCTaBE€ IIPOEKTHOMN YMETbh:

- BBI6I/IpaTL TCXHOJIOTHYCCKUC PCIKNMbI
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

y0) 7000131

npou3BojcTBa prodopos u MC.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOTPAMMBI BO

JluciumiimHa OTHOCHUTCS K OCHOBHOW TpOQ)eCCHOHAIbHOW 00pa3oBaTeNbHOW MpOorpaMMme
[TomympoBoTHUKOBBIE MaTepHaibl U CTPYKTyphl (nanee — OIIOII), nanpaBnenus noarotosku 11.04.04
DNEKTPOHUKA U HAHOAJICKTPOHUKA, YPOBEHb 00pa30BaHUs: BBICIIEE 00Pa30BAHKE - MATUCTPATYPA.

baszupyercs Ha ypoBHe BbiclIero o0pa3oBanus (6akaiaBpuaT, CIICIUATIHUTET).

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 1. OcHOBHBIE 46 1 16 - 8 - - - - - 22 - IIposedenue uccnedoganuii: Pabora
TIOJIOKEHHUS M DTaIIbI BBITIOJTHSETCS 10 MHANBUIYaIbHOMY 33/1aHHIO.
pa3BUTHS J1ist mpoBeieHNst KCCIleIOBaHMsI IPUMEHSIETCS
MHUKPOIJIEKTPOHUKH. ClIeIyOLIIE MaTepHabl:
Du3nyecKue OCHOBBI U Ilooz0mogka pacuemupix 3adanuii: 3aianus
METO/IbI MEXaHUYECKOM OpPHEHTHPOBAHBI Ha PEIICHH MUHU3a/1a4 110
00paboTku pazzeny "1. 1 OCHOBHBIE MOJOXKEHUS U STAlbI
MOJTYTIPOBOJHUKOBBIX Pa3BUTHS MUKPO3JIEKTPOHUKH. Dr3ndeckue
MaTepHaJIoB OCHOBBI M METO/IbI MEXaHHUECKOI 00paboTKH
1.1 1. OcHOBHBIE 22 8 - 4 - - - - - 10 - MOJYITPOBOJHUKOBBIX MarepHuanoB". CTyIeHTbI
TIOJIO’KEHHUS M 3TAIIbI HEO0OX0MMO ITOBTOPUTH TEOPETUUECKHUN
pas3BUTHS Marepuall, pa3odpars NpUMEpHI PEIICHHs
MHUKPOIJIEKTPOHUKH. aHAJOTMYHBIX 33/1a4. TIPOBECTH PacyeThl 10
Pu3nyecKkue OCHOBBI U BApUAHTY 3aJaHusl U CIEJIaTh BbIBOJbL. B
METO/IbI MEXaHUYECKOM Ka4yecTBe 3a/IaHHs MCIIOJb3YIOTCS ClIeTyOLIHe
00paboTku YOpaXHEHUS:
MOJTYIIPOBOJHUKOBBIX Camocmoamenvroe usyuenue
MaTepHaJioB meopemuyueckozo mamepuana: VIzyaenne
1.2 2. Ioxonenus 24 8 - 4 - - - - - 12 - JOTIOJIHMTENLHOIO MaTepuaa mo pasaeny "1. 1

pUOOPOB IEKTPOHHOM
TEXHUKH. DTaIlbl
pa3BuUTHA
MHUKPODJIEKTPOHUKH.
IIpasuno Mypa.
IlonsTue
MHHHAMAaJILHOTO
TOIIOJIOTMYECKOTO
pa3mepa. Duznueckue

OCHOBHBIE TIOJIOKECHUS U ITATIBI PA3BUTHSI
MHUKPORJICKTPOHHUKH. DH3HUECKUE OCHOBBI U
METOJIBl MEXaHIMIECKOI 00paboTKH
MOJTYTIPOBOTHUKOBEIX MaTepHaioB"
Ilposedenue Ixkcnepumenma: Padbora
BBIMOJTHACTCS 110 HHANBUAYAIbHOMY 3aIaHHIO.
JIyist poBeIeHMsI MCCIICAOBAHMS IPUMEHSICTCS
cienytomiee 000pya0BaHHE:

Hoozomoeka K npAKMUYECKUM 3AHAMUAM.
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OCHOBBI IITH(OBAHUS U
TIOJIMPOBAHUS: XPYIIKOEC
paspylieHue u
IJIaCTHYECKAs
nedopmanus, Co3TaHnue
TEXHOJIOTHYECKUX
YCIIOBUH AJIs
peanu3any dTUX
TIPOIIECCOB.

W3zyyenune marepuaina no pazgeny "1. 1
OCHOBHBIE TIOJIOKECHUS U 3TAIbl Pa3BUTHS
MUKPOIJIEKTPOHUKH. Du3nueckre 0CHOBBI 1
METOBI MEXaHHIECKOI 00paboTKH
MIOJTYTIPOBOTHIKOBEIX MaTePHajoB" IMMOATOTOBKA
K BBITIOJTHEHHIO 33/laHUH HA MMPAKTHYECKUX
3aHATHAX

Ilodzomoeka Kypcosoit pabomui: Kypcoas
paboTa npeAcTaBiIeHa B BUAE KPYITHOU 3a/1a9u
1o y4eOHOMY KelCy, OXBaThIBaIOIIEH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTo pemenus. [Ipumep
3aaHuA:

Ilo020mo6Ka K KOHMPOILHOU padome:
W3yuenne maTepuaios 1o paszaeny 1. 1
OCHOBHBIE TIOJIOKEHHUS 1 3TAIlbl Pa3BUTHS
MHUKPO3JIEKTPOHUKH. DU3NYECKUE OCHOBBI U
METOBI MEXaHIIECKOI 00paboTKH
MOJTYTIPOBOJHUKOBBIX MAaTEpPHAaJIOB U
MOJITOTOBKA K KOHTPOJIBHOH paboTte
Ilodzomoeka doknada, evicmynienus:
3amaHue CBA3aHO C YIiyOJIeHHBIM H3y4eHHUEM
Pa3aenoB AUCHUILUIMHBI B CAMOCTOSTEIbHBIM
MIOUCKOM MaTepHaJIOB JUIsl PACKPBITHS TEMBI
JIoKs1aga. Martepualibl BBITOTHEHHOM paboThI
MIPECTABIIIOTCA B JICKTPOHHOM BHJIE WK B
(opmMe pacriedaTaHHbIX IPE3EHTALNOHHBIX
ciaiioB. B kauecTBe TeM JOKIIAIOB CTY/IEHTAM
MIPE/IaraloTCst CIEAYIONIIE BAPHAHTHI:
Ilod2omoeka domauinezo 3adanusn:
IToaroroBka goMaIHeTo 3a1aHNS HAIIpaBIeHa
Ha OTPabOTKY YMEHUI peleHus
npodeccHoHaNbHBIX 3aa4. JlomanrHee 3a1aHne
BBIIAETCA CTYACHTAM I10 U3YYEHHOMY B pa3jieie
"1. 1 OCHOBHBIE TIOJIOXKEHUS U ITAITBI PA3BUTHS
MUKPOJIEKTPOHUKH. DU3nNUecKre OCHOBBI 1
METOJIbl MEXaHUYeCKOH 00paboTKH
MOJTYTIPOBOTHUKOBEIX MaTepHAaoB" MaTepHay.
JIONIOJTHUTENBHO CTYIEHTY HEOOX0AMMO
W3Y4HTh JIUTEPATYPy U pa3odparh NpUMeEpsI
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BBITTOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs POBOIUTCSI O
MPECTaBICHHBIM TUCBMEHHBIM paboTaM.
Ilo02omoeka K ayounopHbiv 3aHAMUAM:
IIpopaboTka JIeKIINH, BEIITOJHEHHIE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomoeka K nabopamopnoii pabome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4 BBITIOJHEHUS JTa00PaTOPHOU paboThI, a
TaK K€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YYCHHOMY B
paznene "1. 1 OcHOBHBIE TIOJIOKEHUS U ITAIbI
Pa3BUTHSI MUKPOAJICKTPOHHUKH. DU3HUCCKUEC
OCHOBBI M METOJIbl MEXaHHYIECCKOIH 00pabOTKH
MOJTYTIPOBOTHIKOBEIX MaTePHAaJOB" MaTepUaly.
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BEHITIONHSACTCS 110 HHANBHIYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTeN paOOTHI
000pyI0OBaHNUs, BEIOPATh ONTUMAIIEHOE
pemenne. KypcoBoii IpoeKT npeaycMaTpruBaeT
MOSICHUTENBHYIO 3aIUCKY C pacueTaMu H
rpaduUecKyro 4acTh. B 3a1aHie BXOAUT pacuer
CIeAYIONINX MoKa3aTesei:

Ilodzomoeka pacuemno-zpaguueckozo
3adanus: B paMkax pacueTHO-rpadyuIecKoro
3aJJaHHs BBITIOJTHACTCS YePTEK KOHCTPYKITHH.
J1J1s BBITIOTHEHHS YePTEKEH BBITTONHSIIOTCS
MpeIBapUTEIBHBIC PACUETHl OCHOBHBIX
moKasareseid, KOTOpbIe YKa3bIBAIOTCS Ha
yepTeke. 3aJaHue BBIOTHICTCS
HMHAMBUYaJIBHO [0 BapraHTaM. B kadecTse TeM
3a/1aHus MPUMEHSIOTCS CIIeTYIONTHE:
Iloozomoexa k mexyuwiemy KOHmpoaio:
[ToBTOpenue marepuana no pasaeny "1. 1
OCHOBHBIE TIOJIOKEHUS M ATAITbI PA3BUTHUS
MHUKPODJICKTPOHHUKH. DU3HUECKHUE OCHOBBI U
METOJIBl MEXaHIMIECKOH 00padoTKH
MTOJTYTTPOBOTHUKOBEIX MaTepHaIoB"
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Iloozomogxa pedhepama: B pamkax
pedepaTHBHOI YacTH CTYJIECHTY HEOOXO UM
MIPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB T10
BBIOPaHHOW TeMe, KOMIUICKCHO OCBETHTb
BOIIPOC B COOTBETCTBHH C TEMOH pedeparta,
MOATOTOBUTH IIPE3CHTALUIO JJIs BBICTYIUICHUS
0 pe3yiabTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KagecTBe TeM pedepaTa CTyACHTY
IpeIararoTcs CICAYIONIHe BapUaHThL:
H3zyuenue mamepuanog iumepamypHsix
UCHOYHUKOG:

[3], 3-400
[4], 3-150

2. MapkupoBKa
ciutkoB Ge u Si.
TpancMmyTallMOHHOE
JIETUPOBAHHE CIIMTKOB
Si. [Tomyuenne
CIUTAaBHBIX p — N
MIEPEX0JI0B U CO3IaHUE
OMHYECKHX KOHTAKTOB

22

10

2.1

2. MapkupoBka
ciutkoB Ge 1 Si.
TpancMmyTanMoHHOE
JIETUPOBAHHUE CIIUTKOB
Si. [Tonyuenne
CIUTaBHBIX p — N
MIEPEX00B U CO3/IaHNUe
OMHYECKHX KOHTAKTOB

22

10

Ilodz0moeKa K meKyuiemy KOHmpoJiio:
[ToBTOpeHue MaTepHuaa mo paszaeny "2.
MapxkupoBka ciautkoB Ge u Si.
TpaHCMyTalIMOHHOE JTETUPOBAHUE CITUTKOB Si.
[Tomy4yeHne CIIIaBHBIX P — N IEPEX0J0B U
CO3/1aHNEe OMHYECKIX KOHTaKTOB"
Ilposedenue uccnedoganuii: Pabora
BEITIOJTHSACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
Jl71st mpoBeieHust uccieI0BaHMs MPUMEHSIETCS
CIIeIyIONIIe MaTepHUaIbl:

Iloozomoexa pacuemuo-zpaduueckozo
3adanusa: B paMkax pacueTHO-TpauIecKoro
3aJ1aHusl BBITIOIHSIETCS YePTEX KOHCTPYKIIHH.
J171s1 BBITIOJIHEHUS YepTEXKeEN BBITIOJIHSIOTCA
MpeIBapUTEIbHBIC PACUETHl OCHOBHBIX
moKasareseid, KOTOpbIe YKa3bIBAIOTCS Ha
gepTeke. 3aJaHue BBIOIHICTCS
WHIWBUIYAIBHO 0 BapuaHTaM. B kauecTBe TeM
3a/laHusl IPUMEHSIOTCS CIIeAYIOLIHE:
Ilodzomoeka pepepama: B pamkax
pebepaTuBHON YacTH CTYACHTY HEOOXOAUM
MIPOBECTH 0030 JUTEPATYPHBIX UCTOYHHKOB 110
BBIOpAaHHOW TeME, KOMIJIEKCHO OCBETUTh
BOIPOC B COOTBETCTBHUH C TEMOM pedepara,
MMOATOTOBUTH TIPE3EHTAIINIO JISI BRICTYTIIICHHS
10 pe3yybTaTaM pabOThl HA CEMUHAPCKOM
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3aHATHH. B KauecTBe TeM pedepaTa CTyICHTY
MPE/IaraloTCst CIEAYIONIIe BApUAHTHI:
Iloo2omogxa pacuemnvix 3a0anuii: 3aiaHus
OPHEHTHPOBAHBI Ha PEIICHI MHUHN3a/1a4 110
paszemny "2. MapkupoBka cnutkoB Ge 1 Si.
TpaHCMyTaIMOHHOE JTETUPOBAHNE CITUTKOB Si.
IMomyuenne crmaBHBIX p — N HEPEXOAOB U
cO3/1aHNe OMHYECKHIX KOHTaKTOB". CTyIeHTHI
HEOOXOANMO ITOBTOPUTH TEOPETUUECKHIH
Marepuall, pa3odparh pUMEpHI PEIICHHs
AHAJIOTMYHBIX 3a/la4. IPOBECTU PACUCTHI 1O
BapUaHTy 3aJaHus U CACJIATh BbIBOJBI. B
Ka4yecTBE 3a1aHUS HCIIOIB3YIOTCA CIEAYIONIHe
YIPaKHEHUS:

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJHUTEIBHOTO MaTepuana o paszaeny "2.
MapxkupoBka ciutkoB Ge u Si.
TpaHcMyTanMOHHOE JIETHPOBAHUE CIIUTKOB Si.
IMomyuenne crmaBHBIX p — N IEPEXOAOB U
CO3/ITaHNE OMUYECKUX KOHTAKTOB"
Ilposedenue sxcnepumenma: Pabora
BBITIOJTHACTCA 110 MHAWBUAYAJIbHOMY 3a1aHUTO.
Jlnst mpoBeieHus UcCle10BaHUS IPUMEHSIETCS
cienytomiee 000pya0BaHUE:

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
W3yuenue marepuana no paszaeny "2.
MapxkupoBka ciutkoB Ge u Si.
TpaHcMyTanMOHHOE JIETHPOBaHNE CIIUTKOB Si.
[Moxyuenne crutaBHBIX p — N IEPEXOIOB U
CO3JITaHNEe OMUYECKHX KOHTAKTOB" ITOJI'OTOBKA K
BBITIOJTHEHHIO 33/IaHUH HA MPaKTHYECKUX
3aHATUAX

Iloozomoexa kypcosoui padomoul: Kypcosas
paboTa npezcTaBiIeHa B BHIE KPYITHOH 3a1aun
Mo yueOHOMY Keicy, OXBaThIBAIOMIEH
HECKOJIbKO PAaCUETHBIX BOIIPOCOB U BBIOOD
BapuaHTa MPOEKTHOro pemeHus. [Ipumep
3a7aHusL:

Ilod20mo6Ka K KOHmMPOIbHOU padome:
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W3yueHne MaTepHaoB Mo paszeny 2.
MapxkupoBka ciautkoB Ge u Si.
TpaHcMyTanMOHHOE JErMPOBaHKE CIUTKOB Si.
[onmy4yenne CIIaBHBIX p — N IEPEXOJ0B U
CO3/1aHNEC OMHYECKIX KOHTAKTOB U TOATOTOBKA
K KOHTPOJIBHOI1 pabote

Ilodzomoeka doknada, evicmynienus:
3amaHue CBSA3aHO C YIIyOIeHHBIM H3YICHUEM
pa3menoB AUCIUTUTUHEI U CAMOCTOSATEEHBIM
MOUCKOM MaTepHaJIOB JUIS PACKPBITUS TEMBI
JI0KJIaaa. MaTepuaibl BBIOJIHEHHOW pabOoThI
MIPEJCTABIIIOTCA B JICKTPOHHOM BHJIE WM B
(opMe pacriedaTaHHbIX PE3EHTAHOHHBIX
caiiioB. B kauecTBe TEM NOKIAN0B CTYIEHTAM
MIpeIaraloTCs CIeyIOIUe BApHAHTHI:
Ilod2zomoeka domauinezo 3adanusn:
[MoxroToBka gJOMAaITHETO 3aJaHUS HAIIpaBJICHA
Ha OTPabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3aa4. JloManiHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3Jieie
"2. MapkupoBka ciutkoB Ge u Si.
TpaHcMyTalMOHHOE JIETMPOBAHUE CIIUTKOB Si.
[Tonmy4yeHne caBHBIX p — N IEPEXOJ0B U
CO3/1aHHE OMHYECKHX KOHTAaKTOB" MaTepHaity.
J1OTIOTHUTEIBHO CTYICHTY HE0OXO0AUMO
U3YYUTH JIUTEPATypy U pa3odpaTh MpUMEPEI
BEITIOJTHEHUS TTOTOOHBIX 3amanuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIpeCTaBICHHBIM MTUCBMEHHBIM padoTaM.
1lo020mo6Ka K ayoumopHnovim 3aHAmMuAM:
[IpopaboTka JIeKIIUH, BHIITOTHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEHUS 33/IaHUH 10 TabopaTopHOi paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3a[1a4H BBITIOJHEHNUS 1Tab0paTOpHOH paboTsl, a
TakK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yIbTATOB 110 H3yYEHHOMY B
pazneine "2. MapkupoBka ciutkoB Ge u Si.
TpaHcMyTalMOHHOE JIETHPOBaHUE CIIUTKOB Si.
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[TonyueHne crutaBHBIX p — N IEPEXOIOB U
CO3/ITaHUE OMUYECKUX KOHTAKTOB" MaTepHaiy.
Ilodzomogeka Kypcosozo npoexma: KypcoBoii
MPOEKT BBITIOJIHACTCS [0 HHAUBUAYAILHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIC TTOKa3aTeNN paboThI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBaeT
MOSICHUTENBHYIO 3aITICKY C pacueTaMy 1
rpaduyeckyio 4acTb. B 3amanue BxoauT pacuer
CIeAYIOIINX MOKa3aTee:

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKO8:

[4], 3-150

3. Xumudeckas,
ANEKTPOXUMHUUECKAs,
IUIA3MOXUMHUYECKas,

ra3oBas o0paboTKa
MOJTYTIPOBOJHUKOBBIX
TUTACTHH.

22

10

3.1

3. XuMudeckasi,
IIEKTPOXUMHUYECKas,
IUIa3MOXUMHUYECKas,

ra3osas o0paboTka
MOJIyIIPOBOJHUKOBBIX
IJIaCTHH.

22

10

Ilodzomogka pacuemuvix 3a0anuii: 3a1aHus
OpPUEHTHPOBAHBI HA PEIICHUS MUHU3aaY 110
pazzeny "3. Xumuyeckas, 3JIEKTPOXUMHUYECKas],
IUIa3MOXHMHYECKas, ra30Basi 00padoTKa
MOJIYIPOBOIHUKOBBIX MIACTUH.". CTyAE€HThI
HEOOXONMO TTIOBTOPUTH TEOPETHUECKHUN
Marepuall, pa3odpars NIpUMEpHI PEIICHHS
AQHAJIOTUYHBIX 3a/1a4. TIPOBECTH PACUeTHI 110
BapHaHTY 3a1aHUS U CAETaTh BEIBOABL. B
Ka4yecTBE 3aJaHUS HCIIONIB3YIOTCA CIEAYIOIIHe
YIpa>KHEHUSI:

Camocmoamenvroe usyuenue
meopemuueck02o mamepuana: VIsyaenue
JIOTIOJHUTENIBLHOTO MaTepuana o paszaeny "3.
XuMHYecKas, HIeKTPOXUMHUYECKas,
IUIa3MOXHMHYECKasi, ra30Basi 00padoTKa
[I0JIyPOBOIHUKOBBIX IUIACTUH."

IlIposedenue Ikcnepumenma: Pabora
BBITIOJTHSACTCS 10 HHANBULyaIbHOMY 33aHHIO.
Jlns mpoBeieHust NCClIeT0OBaHIS IPUMEHSIETCS
cienytomiee 000pya0BaHHE:

ITodzomoeka Kk npakmuyecKum 3aHAMUAM:
N3ydenne matepuana mo pazaeny "3.
XuMHI4ecKast, IeKTPOXUMHUIecKas,
J1a3MOXUMUYECKas, ra3oBas 00paboTka
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MOJTYTTPOBOTHUKOBEIX TUIACTHH." MOJTOTOBKA K
BBITTOJTHCHUIO 33JJaHUI HA MTPAKTHYCCKUX
3aHATHUIX

Ilodzomoeka Kypcosoit pabomui: Kypcoas
paboTa mpeacTaBiIeHa B BHIE KPYITHOM 3a1aun
Mo yaeOHOMY Keicy, OXBaThIBAIOMIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa MPOEKTHOTO perreHus. [Tpumep
3aIaHus:

Ilod20mo6Ka K KOHMPOIbHOU padome:
N3ydenne MaTepuanoB 1o pazaemny 3.
XuMmuueckas, 3IeKTPOXUMUICCKas,
IUTa3MOXHAMHUYECKas, ra30Bast 00paboTka
MOJTYITPOBOTHUKOBBIX TUIACTHH. M MOJrOTOBKA K
KOHTPOJIBHOI! paboTte

Iloozomoeka doxknada, bICHIYnIeHUA:
3amaHue CBA3aHO C YIIyOJICHHBIM H3yICHUEM
pa3menoB AUCIUILTHHEI H CAMOCTOSATEIEHBIM
MTOWCKOM MAaTEepHAIIOB IS PACKPBITHS TEMBI
IoKIaga. Matepuralbl BEITIOTHEHHOH paboTh
MIPEICTaBILIIOTCS B JICKTPOHHOM BHJE WIH B
(dbopme pacreyaTaHHbBIX MPE3CHTAIUOHHBIX
craiiioB. B kauecTBe TEM NOKIAN0B CTYIEHTAM
MIpeaIaralTcs CIeayIoue BapuaHThl:
Ilodzomoeka domauinezo 3adanusn:
[ToaroroBka qOMaITHETO 3aJaHUS HAIIPABJICHA
Ha OTPabOTKy YMEHUH pemieHus
npogeccCHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"3. XuMuyeckasi, 3JIeKTPOXUMHUYECKas,
IUTa3MOXHUMHUYECKas, Ta30Bas 00paboTka
MOJTYTIPOBOTHIUKOBEIX TUIACTHH." MaTepHay.
JIOTIOTHUTETBHO CTYICHTY HEOOXOANMO
U3YYUTh JTUTEPATYPY U Pa300paTh MPUMEPHI
BBITIOJTHEHUS TIOJ00HBIX 3aaanuid. [IpoBepka
JIOMAIITHETO 3aJaHus TIPOBOJIUTCS TI0
MPEACTABICHHBIM TUCBMEHHBIM pabOTaM.
Ilo020moeka K ayoumopHbvim 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
IOJITOTOBKA K 3alIuTe J1a0. paboThI
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Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JJaOopaTopHOW padbore
HEO0OX0AMMO TPEIBAPUTEIBEHO U3YUHTh TEMY U
3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK k€ U3yYUTh BOIPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszgene "3. XuMudeckas, SJICKTPOXUMHYECKas,
IUTa3MOXHUMHUYECKas, ra30Basg 00paboTka
TIOJTYTIPOBOTHIKOBEIX TUIACTHH." MaTepHay.
Ilodzomoska Kypcosozo npoexkma: Kypcosoii
IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJIbHOMY
3a7aHu0. B pamkax paboTsl HEOOX0AUMO
paccuuTaTh OCHOBHBIE ITOKa3aTeNld paboThI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
peuenue. KypcoBoii npoekT npenycmarpuBaeT
MOSICHUTEIHHYIO 3aIICKY C pacdeTaMu
rpadudUecKyro 4acTh. B 3amaHne BXOOUT pacder
CIIeIYIOMINX TTOKa3aTelNei:

Ilodzomoeka pacuemno-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpadyUIecKoro
3a[JaHHs BRITIOJHACTCS YePTEK KOHCTPYKITHH.
J171s1 BBITIOJIHEHUS YepTEXKeEN BBITIOJIHSIOTCA
mpeaABapUTEIILHBIEC PACYETHI OCHOBHBIX
rokasaTesieli, KOTOpble YKa3bIBalOTCs Ha
yeprexe. 3a/laHue BBIOIHACTCS
WHAWBUYaAJIbHO 110 BapUaHTaM. B xauecTBe TEM
3aJJaHus IPUMEHSFOTCS CIICAYIOIIHE:
Ilposedenue uccredosanuii: Pabora
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
JI1s mpoBeieHusI CCIIeIOBAHIS IPUMEHSICTCS
CIIEIYIOIIHE MaTepPHabl:

Ilod2omogxa K mexkyuiemy KOHmMpOJio:
[ToBTOpEeHNE MaTepuana mo pasaeny "3.
XI/IMI/I‘ICCKaH, QJICKTPOXUMHYCCKAs,
MJ1a3MOXUMHUYECKas, razoBas 00paboTka
MOJTYTIPOBOTHUKOBBIX TUIACTHH."

Iloozomoexa pepepama: B pamxax
pedepaTuBHON YacTH CTYJACHTY HEOOXOAUM
IIPOBECTH 0030p JINTEPATyPHBIX HCTOYHUKOB I10
BBIOpaHHOW TeMe, KOMIUIEKCHO OCBETHTH
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BOIIPOC B COOTBETCTBHH C TEMOM pedepara,
MOJTOTOBUTH MIPE3CHTALUIO JUI BBICTYIIICHUS
IO pe3yJbTaTaM paboThl Ha CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTta CTyIEHTY
MPEATaraloTCsl CIEAYIONIIE BAPHAHTHI:
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[4], 3-150
3adeT ¢ OLIEHKOH 18.0 - - 0.3 - 17.7
Bcero 3a cemectp 108.0 32 16 0.3 42 17.7
Hroro 3a cemecTp 108.0 32 16 0.3 59.7
4 4. 3auTHele 21 7 4 - 10 - Iloozomogka pedhepama: B pamkax
JU3JIEKTPUUECKUE pedepaTHBHOI YacTH CTYJCHTY HEOOXO UM
TUIEHKH B TUIAHAPHOU MPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB T10
TEXHOJIOTUH BBIOpAHHOW TeMe, KOMIUIEKCHO OCBETUTh
4.1 4. 3anuTHbIC 21 7 4 - 10 - BOTIPOC B COOTBETCTBHHU C TeMOU pedepara,
JMIIEKTPUYECKHE MOJITOTOBUTH MIPE3CHTAINIO IS BBICTYIDICHUS
IUIEHKH B TUTAHAPHOU 0 pe3yibTaTaM pabOTHl HA CEMUHAPCKOM
TEXHOJIOTHH 3aHATHH. B kadecTBe TeM pedepaTa CTyICHTY

MIPeUIaratoTCs CIeAYIOIINE BAPHAHTHI:
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
pazneny "4. 3alIUTHBIE TUIIEKTPUIECKIE
IUIEHKHY B IIaHApHOHM TexHosoruu". CTyIeHTH
HEOOXO0/IMMO TIOBTOPUTH TEOPETUUECKHIA
MaTepHal, pa3o0paTh NPUMEPHI PEIICHUS
aHAJIOTMYHBIX 33/1a4. TIPOBECTH PacyeThI 10
BapHWaHTY 3a/IaHUS U CHETaTh BEIBOABL. B
Ka4yeCTBE 3aJaHUS HCIIONB3YIOTCS CICAYIOIIHE
YOpaXHESHUS:

CamocmosamensbHnoe usyuenue
meopemuueckozo mamepuana: VIsydaenue
JIOTIOJTHUTENBHOTO MaTepHaia o paszaeny "4.
3aluTHBIC AUIEKTPHUECKHE TIEHKH B
TJIaHAPHOW TEXHOJIOTHH"

IIposedenue Ixkcnepumenma: Pabora
BBITIOJIHSETCS 10 MHANBUIYaJIbHOMY 33/IaHHIO.
Jluist IpoBeieHNsT UCCIIeIOBAHUSI IPUMEHSIETCS
cienyromiee 000pya0BaHHE:
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Ilod20mogKa K npaKmu4ecKum 3aHAMUAM:
W3yuenne maTepuaina no paszgeny "4.
3aluTHEIE AUIIEKTPHUSCKUE IIIEHKU B
TUTaHAPHOW TEXHOJOTHH" IMTOATOTOBKA K
BEITIOJTHEHHIO 3aJaHIH Ha MTPAKTHYECKIX
3aHATHAX

Ilodzomoeka Kypcosoit pabomui: Kypcopas
paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
o y4eOHOMY Keiicy, 0XBaTHIBAIOIICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapHaHTa IIPOEKTHOro perieHus. [Ipumep
3aaHuA:

Ilo020mo6Ka K KOHMPOILHOU padome:
N3ydyenne MaTepuanos 1o pazaemy 4.
3anuTHEIe AUIIEKTPHUCCKUE TIIEHKH B
IUTAHAPHOW TEXHOJIOTHH U TIOATOTOBKA K
KOHTPOJBHOI paboTte

Ilodzomoeka doknada, evicmynienus:
3amaHue CBA3aHO C YIIyOICHHBIM H3YICHUEM
pa3menoB AUCIUILTHHEI H CAMOCTOSATEIEHBIM
MTOWCKOM MAaTEepHAIIOB IS PACKPBITHS TEMBI
JIoKsIaga. Matepualibl BBITOTHEHHOM paboThI
MIPECTABIIIOTCS B JICKTPOHHOM BHJIE WIH B
(dopMe pacriedaTaHHbIX PE3EHTAHOHHBIX
ciaiiioB. B kauecTBe T€M JOKIAN0B CTYIEHTAM
MIPeJIaraloTCs CIeyIONNe BApHAHTHI:
Ilod2omoeka domauinezo 3adanusn:
[MoxroToBka AOMAaITHETO 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKy YMEHUH pereHus
npogeccHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"4. 3alUTHBIE AUAIEKTPUYECKHE TUIEHKU B
MJTAaHAPHOM TEXHOJIOTHH" MaTepuay.
JIOTIOTHUTETBHO CTYICHTY HEOOX0AUMO
W3YYUTH JTUTEPATypPy U pazodpaTh MpUMeEpHI
BBITIOJTHEHUS TIOJ00HBIX 3aaanuid. [IpoBepka
JIOMAIITHETO 3a/IaHUs IPOBOIUTCS IO
MIPECTaBICHHBIM MTUCHBMEHHBIM paboTaM.
Ilod20mogKa K ayOumopHviM 3aHANMUAM:
[TpopaboTka JIeKIMH, BBIOJIHEHHE U
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MOJITOTOBKA K 3aluTe J1a0. paboThI
Ilodzomoeka K nadopamopnoit padome: Jlns
BBITTOJTHEHUS 33JJaHUH TI0 JIA00OPaTOPHOU padboTe
HEOOXOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[auH BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszene "4. 3amUTHBIC TUAICKTPUIECKUE
IUIEHKY B TUTAaHAPHOHM TEXHOJIOTHHU" MaTepHaiy.
Ilodzomoeka Kypcosozo npoekma: KypcoBoit
HpOGKT BBIIIOJIHSACTCS 110 I/IH[[I/IBI/I}lyaJ'II)HOMy
3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccuUTaTh OCHOBHBIC TIOKA3aTENIN PAOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemrenre. KypcoBoii mpoekT npemxycMaTpruBacT
MOSICHUTEIHHYIO 3aIICKY C pacdeTaMu
rpadudUecKyro 4acTh. B 3amaHne BXOOUT pacder
CIIeIYIOMINX TTOKa3aTelNei:

Ilodzomoeka pacuemno-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpaUIecKoro
3a[JaHHs BRITIOJHACTCS YePTEK KOHCTPYKITHH.
J171s1 BBITIOJIHEHUS YepTEXKeEN BBITIOJIHSIOTCA
HpeI[BapI/ITeJ'H)HBIe paC‘-IeTI)I OCHOBHBIX
rmokasareJsieil, KOTOpbIe YKa3bIBAIOTCS Ha
yeprexe. 3a/laHue BBIOIHACTCS
I/IH[[I/IBI/II[yaJ'H)HO 110 BapI/IaHTaM. B Ka4eCTBC TEM
3aJJaHus IPUMEHSFOTCS CIICAYIOIIHE:
IIposedenue uccnedosanuu: Padora
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
JI1s mpoBeieHusI CCIIeIOBAHIS IPUMEHSICTCS
CIIEIYIOIIHE MaTepPHabl:

Iloozomoeka K meKkywiemy KOHMpOJiio:
[ToBTOpEeHNE MaTepuana mo pasaeny "4.
3aI]_II/ITHI)Ie }II/I3HGKTpI/IqCCKI/Ie HJ'[éHKI/I B
TJIaHAPHOW TEXHOJIOTHH"

H3yuenue mamepuanog 1umepamypHulx
UCMOUHUKOB:

[3], 140-168
[4], 3-150
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5. IlonyueHue
MOJIYIPOBOIHHUKOBBIX
CTPYKTYP METOZIOM
STIHUTAKCHU

20

10

5.1

5. llonyuenue
MOTYTIPOBOJHUKOBBIX
CTPYKTYP METOJIOM
STMHUTAKCHU

20

10

Iloozomogxa pedhepama: B pamkax
pedepaTHBHO# YacTH CTYICHTY HEOOXO UM
MPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOHU pedepara,
MTOJITOTOBUTH MIPE3CHTAINIO IS BBICTYIUICHUS
0 pe3yibTaTaM padOThl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
MIPeUIaraloTCsl CIeAYIOINEe BAPHAHTHI:
Ilod2omogxa pacuenmnvix 3a0anuii: 3aiaHus
OpPHCHTHUPOBAHBI HA PEIICHUS MUHU3aa4 110
pazneny "S. [lodaydeHue moIynpoOBOIHUKOBBIX
CTPYKTYp MeToJIoM 3nuTakcuu". CTyJeHThI
HEO0XOIUMO MTOBTOPUTH TCOPCTUICCKUIA
Marepuall, pa3odparh MpUMephI PEIICHHs
aHAJIOTUYHBIX 3a/1a9. TIPOBECTH PaCcUETHI 10
BapHaHTY 3aIaHUS U CAETATh BRIBOABL. B
Ka4deCcTBE 3aJaHUS HCIIONB3YIOTCS CIEAYIOIIHE
YHOpaXHEHUS:

Iloozomoeka K meKyuiemy KOHmMPOJIio:
[ToBTOpeHne MaTepuana mo pasaeny ''S.
[ony4yeHne MONYIPOBOAHUKOBBIX CTPYKTYP
METOJIOM dMUTaKCcuu"

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: 3ydenne
JIOTIOJTHUTEIFHOTO MaTepuana o paszaeny "S.
[onmy4yeHne MONYIIPOBOAHUKOBBIX CTPYKTYP
METOJOM DIIUTaKCHHU"

Ilposedenue Ixcnepumenma: Padora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
JL1s mpoBeieHusI CCIIeIOBaHIS IPUMEHSICTCS
cienyromniee 000pyI0BaHUE:

Iloozomoexa kK npakmuuecKum 3aHAMUAM:
N3ydyenne matepuana mo pazaeny "S.
[Mony4yeHne MONYIPOBOAHUKOBBIX CTPYKTYP
METOIOM DITUTAKCHUH'" TTOATOTOBKA K
BBIMOJIHEHHIO 33 JaHHi HA MPAKTHYCCKIX
3aHATHIX

Ilodzomogxa Kypcosou padomuwi: Kypcopas
paboTa mpecTaBiIeHa B BUJIE KPYITHOH 3a1aun
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1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapHaHTa IPOEKTHOro pereHus. [Ipumep
3aaHHA:

Ilo020moeKka K KOHmMPOIbHOU padome:
W3y4yenune MaTepuaoB 1o pa3neiy S.
[Monmy4yeHne MONyIPOBOAHUKOBBIX CTPYKTYP
METOZIOM 3IUTAKCHH U MTOJTOTOBKA K
KOHTPOJBHOI pabote

Iloozomogka doknada, gblcmynieHusA:
3ajaHue CBS3aHO C YIIyOJCHHBIM U3y4EHUEM
pa3aenoB AUCHUILUIMHBI U CAMOCTOATEIBHBIM
MIOUCKOM MaTepHaJIOB IS PACKPBITUS TEMBI
JI0KJIaaa. MaTepuaibl BBIOJIHEHHOH pabOoThI
MIPEJCTABIIIOTCA B JICKTPOHHOM BHJIE WIH B
(opMe pacriedaTaHHBIX PE3EHTAIMOHHBIX
cinaiizioB. B xauecTBe TeM JOKIIAIOB CTyICHTAM
MIPeUIaratoTCsl CISAYIOINE BAPHAHTHI:
Ilod2omoeka domauinezo 3adanusn:
[MoxroToBka JOMAITHETO 3aJaHHS HAIPaBJICHA
Ha OTPabOTKy YMEHUH perieHus
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHue
BBIJIAETCA CTYICHTAM I10 U3YYEHHOMY B pasjiene
"S. Ilomy4eHue MoynpoBOAHUKOBBIX CTPYKTYP
METOJIOM 3MUTAKCUU" MaTepualy.
J1OTIOTHUTEIBHO CTYICHTY HEOOX0AUMO
W3YYUTH JUTEPATyPy U pazoOparb IpUMepsI
BEITIOJTHEHUS TTOTOOHBIX 3aqanuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIpeCTaBICHHBIM TUCBMEHHBIM padoTaM.
1lo020mo6Ka K ayoumopHnovim 3aHAmMuAM:
ITpopaboTka JeKunH, BBIOJIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka K rabopamopnoii padome: J1ns
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4¥ BBITIOJHEHNUS 1Tab0paTOPHOH paboTsh, a
TaK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKH pe3ysIbTaTOB 110 U3YUEHHOMY B
pazgene "5. IlonyueHre NOTyNpOBOJHUKOBBIX
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CTPYKTYpP METOJIOM 3IUTAKCHH" MaTEpUAIY.
Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
MPOEKT BBHITIOHSCTCS 10 UHAUBHUIYATBHOMY
3amaHnio. B pamkax paboTeI HEOOXOIUMO
paccunTaTh OCHOBHBIE TIOKA3aTENN pabOTHI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
peumienue. KypcoBoil IpoeKT npeaycMaTpruBaeT
MOSICHUTENBHYIO 3aIICKY C pacueTaMu 1
rpadudgecKyro 4acTs. B 3amaHme BXoOuT pacder
CIeNYIONINX MOKa3aTeNen:

Ilodzomoeka pacuemno-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpayecKoOro
3aJaHHUs BBIIIOJHSICTCS qepTenc KOHCprKL[I/II/I.
J17151 BBITIOJIHEHUS YepTEXKeEN BBITTOIHIIOTCA
Hpe[[BapI/ITeHI)HbIC pacquLI OCHOBHBIX
moKasareseld, KOTOpbIe YKa3bIBAIOTCS Ha
gepTeke. 3aJaHre BBHIOIHICTCS
WHAWBUIYAIBHO 0 BapuaHTaM. B kauecTBe TeM
3aJaHus IPUMCHSIOTCS CIICAYIOIIHE:
IIposeodenue uccnedosanuu: Padora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
Jlnst mpoBeieHus UCcCle10BaHUS IPUMEHETCA
CIIeIYIONINe MaTepPHUaIb:

H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[1], 172-202
[3], 122-135
[4], 3-150
6 6. [TnanapHas 24 15 Ilodzomoeka K meKyuiemy KOHmMPOJIi0:
TEXHOJIOTHSL. [ToBTOpEeHNe Marepuana no pasaeny "6.
ITonyuenue p-n [Inanapuas Texnosorus. [lonydyenue p-n
HNEePEX0A0B METOJIOM nepexoi0B MeToaoM audpdysun."
Juddysun. Iloozomogxa pedpepama: B pamkax
6.1 6.I1lnanapuas 24 15 pebepaTuBHON YacTH CTYACHTY HEOOXOANM

TEXHOJIOTHSI. MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHHKOB IO

ITonyuenue p-n
MEePEX0I0B METOAOM
Tuddy3un.

BBIOpAaHHOW TeME, KOMIJIEKCHO OCBETUTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MMOATOTOBUTH TIPE3EHTAIINIO JISI BRICTYTIIICHHS
10 pe3ybTaTaM pabOThl HA CEMUHAPCKOM
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3aHsATHH. B KauecTBe TeM pedepara cTyneHTy
MIpeJIaraloTcs CIeyIOIUe BApUAHTBI:
IIposedenue uccnedoganuii: Pabora
BBITIOTHACTCS 110 HHANBUIyaTbHOMY 331aHHIO.
JIist IpoBeICHNS HCCIIEIOBAHMSI IPUMEHSIETCS
CJIEAYFOIINE MAaTepHAIbL:

Tloozomoexa pacuemnvix 3a0anuii: 3a1aHus
OPHEHTHPOBAHBI Ha PEIICHI MHUHU3a/1a4 10
paszemny "6. [ImanapHas TEXHOJIOTHS.
ITomy4yeHnue p-1 nepexoa0B METOOM
nudpdysun.". CTyICHTHI HEOOXOIUMO
MOBTOPUTH TEOPETUIECKUH MaTepHal,
pa3o0paTh NpUMEpPHI PEIICHU AaHATOTUYHBIX
3a7a4. MPOBECTH PacyeThl I10 BAPHAHTY 3aJaHUS
U cJieNlaTh BBIBOJBL. B kauecTBe 3amaHus
HCTIONB3YIOTCS CIICTYIONINE YIPaKHEHUS:
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJHUTEIBHOTO MaTepHaa o paszaeny "6.
[Tnanapuas texHonorus. [lonydenne p-nn
nepexoaoB MetonoM auddysum."
IlIpogedenue 3xkcnepumenma: Pabora
BBINOJIHACTCS 110 MHANBUAYAIBHOMY 3a/IaHHIO.
Jlnsg npoBeieHUsI MCClIeIOBaHMS IPUMEHSIETCS
cienytomiee 000pya0BaHUE:

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
W3yyenue marepuana no paszaeny "6.
[Tnanapuas texnonorus. [lonyaenne p-n
nepexoioB MeToAoM Au(pdy3un." moaroToBKa K
BBITIOJTHEHHIO 33/IaHUH HA PaKTHIECKUX
3aHATHAX

Ilodzomogxa kypcosou padomuwi: Kypcopas
paboTa npeacTaBiIeHa B BHJE KPYITHOH 3a1aun
Mo yueOHOMY Kecy, OXBaThIBAIOMIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHaHTa MIPOEKTHOTo perreHus. [Tpumep
3aaHuA:

Iloozomoexa kK KOHmMpPONLHOU padome:
W3yuenne maTepuanos no pasueny 6.
[Tnanapnas texHosorusi. [lonyuenne p-nn
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Mepexo0B MeTo oM auddy3uu. u NoAroToBKa
K KOHTPOJIbHOW padoTte

Ilodzomogka doknada, 8blcMynieHuA:
3amaHue CBSA3aHO C YIIyOICHHBIM H3YICHUEM
pa3menoB AUCIUTUTIHEI B CAMOCTOSATEEHBIM
MTOWCKOM MaTEepHAJIOB IS PACKPBITHS TEMBI
IToKIIaga. MaTtepuralsl BEITIOTHEHHOH paboThl
MIPEICTABILIIOTCS B JICKTPOHHOM BHJE WIH B
(opme pacrieqaTaHHBIX MPE3EHTAMOHHBIX
cnaijioB. B kauecTBe TeM JOKIIAOB CTyICHTAM
MPE/IaratoTCsl CIACAYIOIINES BAPUAHTBI:
Iloozomogka domauinezo 3adanua:
[ToaroToBKa AOMAIITHETO 3aJaHKs HApaBJIcHA
Ha OTPabOTKY YMEHUIl pelIeH s
npodecCHOHATIBHBIX 3a1a4. JloMalHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"6. [Inanapuas Texnosorus. [lonyuenue p-n
nepexomoB MetonoM auddysun." marepuary.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOAMMO
W3YYUTH JUTEPATyPy U pazo0paTs IpUMEpHI
BEITIOJTHEHUS TTOOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 3aIaHus IPOBOIUTCSI 1O
MMpEACTABIICHHBIM IMTUCbMCHHBIM pa60TaM.
Ilo0zomogKa K ayoumopHvlm 3aHAMUAM:
[IpopaboTka JIEeKIIH, BEIOJTHEHUE U
MOJICOTOBKA K 3amuTe jab. paboTh
Iloozomoeka K nabopamopnoii pabome: J1ist
BEITIOJTHEHUS 3aJaHU TI0 JTAO0OpaTOpHOU paboTe
HEOO0XOIUMO TIPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOoTKU Pe3yNIbTATOB 110 H3YYCHHOMY B
pasnene "6. [TmanapHas TEXHOJIOTHSI.
[Mony4yeHne p-1 MEPEeX0a0B METOIOM
nupdysun." marepuaiy.

Iloozomoexa Kypcosozo npoexkma: KypcoBoit
IIPOCKT BBIMOJJHACTCA IO HHAWBUAYAJIBHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEeIN PaOOTHI
000pyI0BaHNUs, BEIOPATh ONTUMAIIEHOE
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peuenne. KypcoBoil poeKT npeaycMaTpuBaeT
MOSICHUTENBHYIO 3aIIUCKY C pacueTaMu U
rpaduuecKyro 4acTh. B 3aaHue BXOIHUT pacyer
CIENYIOIINX NOKa3aTeNen:

Iloozomoeka pacuemuo-zpagpuueckozo
3adanua: B paMkax pacueTHO-TpaUIecKoro
3a[JaHHs BRITIOJHACTCS YePTEK KOHCTPYKITHH.
J17151 BBITIOJIHEHUS YEPTEKEN BBITOIHIOTCS
MIpeaBapUTEIbHBIC paCueThl OCHOBHBIX
MoKazaresei, KOTOPbIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
I/IH[[I/IBI/IILyaJ'H)HO 110 BapI/IaHTaM. B Ka4YeCTBC TEM
3a/laHusl MPUMEHSIOTCS CIeYIOLIHe:

H3yuenue mamepuanog 1umepamypHslx
UCHLOUHUKOB:

[4], 3-150
7 7. NoHHOE 24 15 Iloozomoeka K meKyuiemy KOHmMPOJIio:
JIETUPOBaHUE [ToBTOpenune marepuana no pasaeny "7. Nonnoe
TIOJTYTIPOBOTHIKOBBIX JIETUPOBaHHUE MOIYIPOBOJHUKOBBIX TIACTHH.
IJIACTHH. PexuMbl Pexxumel oTxura"
OTXKHTa CamocmosamensbHnoe usyuenue
7.1 | 7.MoHHOe nerupoBaHue 24 15 meopemuyueckozo mamepuana: VI3ydaenue
MOJTYTIPOBOTHUKOBBIX JIOTIOJTHUTEIFHOTO MaTepuana no paszaeny "7.
MJIaCTHH. PexXuMBbI HonHoe nerupoBanre MOTYIIPOBOTHUKOBBIX
OT)KHra miacTuH. PesxxumMel oTxura'

Ilposedenue sxcnepumenma: Pabora
BBITIONTHAETCS 110 UHAMBHIYJILHOMY 3aJIaHUIO.
JI1s mpoBeieHusI CCIIeIOBAHMS IPUMEHSICTCS
cienyromiee 000pyIOBaHHUE:

Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
W3yuenue matepuana no pazzaeny "7. Monnoe
JIETUPOBaHHUE MOIYIPOBOJHHUKOBBIX TUIACTHH.
Pexxumbl oTkura" moAroToBKa K BBIIOTHEHHUIO
3aJlaHui Ha MMPAKTUIECKUX 3aHATUIX
Iloozomoexa kypcosoui padomoul: Kypcosas
paboTa mpejcTaBlieHa B BUAE KPYITHOW 3aa9u
o yueOHOMY Keicy, 0XBaThIBAIOMIEH
HECKOJIBKO PacueTHBIX BOPOCOB U BHIOOD
BapuaHTa MPOEKTHOTO pemeHus. [Ipumep
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3a/laHus:
Ilo020mo6Ka K KOHMPOILHOU padome:
W3yyenue marepuaios 1o pasaeny 7. MonHoe
JIETUPOBaHHUE MOIYIPOBOJHUKOBEIX TUIACTHH.
Pexxumbl oToxkMra 1 OArOTOBKA K KOHTPOJIbHOU
pabote

Iloozomoeka doxnada, eblCHIynieHus:
3amaHue CBSA3aHO C YIIyOIeHHBIM H3YICHUEM
pa3menoB AUCIUTUTNHEI H CAMOCTOSATEIEHBIM
MIOMCKOM MaTepHaiOB JJIsl PACKPHITHS TEMBI
JoKJIaaa. Matepuasibl BBIMIOTHEHHON paboThI
MIPEICTaBISIOTCS B DJIGKTPOHHOM BUJIE WU B
(dhopMe pacreyaTaHHBIX MPE3CHTAIUOHHBIX
caiiioB. B kauecTBe TEM NOKIAN0B CTYIEHTAM
MIpeaaralTcs ciaeayolue BapuaHThl:
Ioozomoeka domauwinezo 3a0anus:
[MoxroToBka AJOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3aa4. JloManiHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3Jieie
"7. loHHOE NeTupOBaHue NOIYNPOBOJHUKOBBIX
IacTUH. PexxuMbl oTxura" Marepuany.
J1OTIOMTHUTETBHO CTYICHTY HEOOXOAUMO
M3YYUTh JTUTEPATYPy U pa3zoOpaTh MPUMEPHI
BBITIOJTHEH U TOJI00HBIX 3aganuid. [IpoBepka
JIOMAIITHETO 3aJ]aHus TIPOBOJIUTCS TI0
MIpeCTaBICHHBIM TUCHBMEHHBIM padoTaM.
Iloo2o0mogKka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboTHI
Iloozomoeka K nabopamopnoii pabome: J1ist
BEITTOJTHEHUS 3aJJaHUI TI0 JIA00OPaTOpHOU paboTe
HE00X0IMMO TIPEABAPUTEITHHO U3YUUTh TEMY U
3aJa4H BBITIOJHEHNUS 1Tab0paTOPHOH paboTshl, a
TaK K€ U3y4UTh BOTIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
paszgene "7. loHHOE eTnpoBaHue
MOJIYIPOBOTHUKOBBIX TIACTHH. PexXuMBbI
oTxkHra" matepuany.

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
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MPOEKT BBHITIOHSCTCS 10 UHAUBHUIYATBHOMY
3a7aHu0. B pamkax paboTsl HEOOX0AUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENIN PaOOTHI
00opynoBaHus, BEIOPATH ONTUMATEHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBacT
MOSICHUTENHHYIO 3aIICKY C pacdeTaMu
rpaduygecKyro 4acTs. B 3amaHme BXoOuT pacder
CIEeNYIOIINX NOKa3aTeNen:

Iloozomoeka pacuemuo-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpayecKoOro
3a/1aHusl BBITIOIHIETCS YePTek KOHCTPYKITHH.
J17151 BBITIOJIHEHUS YepTEXKeEN BBITTOIHIIOTCA
MIpeIBapUTENIbHbIE PACYEThl OCHOBHBIX
MoKazaresei, KOTOPhIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
WHAWBUIYAIBHO 0 BapuaHTaM. B kauecTBe TeM
3aJaHus TPUMCHSIOTCS CIICAYIOIIHE:
Ilposedenue uccnedoganuii: Pabora
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
JIns mpoBeieHusI UCCIIeIOBaHIS IPUMEHICTCS
CIIeIYIOIIHE MaTepPHabl:

Iloozomogka peghepama: B pamkax
pedepaTHBHOI YacTH CTYACHTY HEOOXO UM
MIPOBECTH 0030 JUTEPATYPHBIX UCTOYHUKOB 110
BBIOpAHHOW TeME, KOMILJIEKCHO OCBETUTh
BOTIPOC B COOTBETCTBHHU C TeMOM pedepara,
MOJITOTOBUTH MIPE3CHTAINIO IS BBICTYIDICHUS
0 pe3ysbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
MIPeUIaratoTCs CISAYIOINE BAPHAHTHIL:
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpUEHTHPOBAHBI HA PEIICHUS MUHU3a1a4 110
pasneny "7. loHHOE JerupoBaHne
MTOJIYTTPOBOIHHUKOBBIX TUIACTHH. PEKUMBI
omxkura". CTyIeHThl HEOOXOIUMO ITOBTOPUTH
TEOPETUYECKUI MaTepHuall, pa3o0paTh MPUMEPHI
pelIeHNs aHATOTHYHBIX 3aJ1a4. TPOBECTH
pacdeThl Mo BapHaHTY 3a/IaHUS U C/IeNIaTh
BEIBOJIBI. B KauecTBe 3a/1aHUS HCIIONIB3YIOTCS
CJICYIONINE YIIPAKHCHUS:

24




H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[4], 3-150

8. doronurorpadus,
UMMEpCHOHHAS
nuTorpadus, peHTTeHO-
U DJICKTPOHHAS
JuTorpadus.

19

10

Ilo0dz0mogKa K meKyuiemy KOHmpoio:
[ToBTOpenmne MaTepuana mo pasaeny "S.
®doronurorpadus, IMMEpPCHOHHAS JINTOTpadus,
PEHTIeHO- U 3JIEKTPOHHAs TuTorpadus."
Ilposedenue uccnedosanuii: Pabora

8.1

8. ®oTonurorpadmus,
UMMEpCHOHHAS
auTorpadus, peHTTeHO-
Y 3JIEKTPOHHAs
aurorpadus.

19

10

BBITIOTHACTCS 110 HHANBUIyaTbHOMY 331aHHIO.
JIist IpoBeICHNS HCCIICIOBAHMS IPUMEHSIETCS
CIEIYIOIINe MaTepHUabl:

Iloozomogka pedhepama: B pamkax
pedepaTHBHOI YacTH CTYJCHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BBIOpaHHON TeMe, KOMIUIEKCHO OCBETUTh
BOIIPOC B COOTBETCTBHU C TEMOM pedepara,
MOATOTOBUTH NPE3CHTAINIO IS BBICTYIUICHUS
IO pe3yabTaTaM pabOThl HA CEMHHAPCKOM
3aHATHH. B kKauecTBe TeM pedepaTa CTyneHTY
MPE/ATIaraloTCsl CIEAYIONIIE BAPHAHTHI:
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpPUEHTHPOBAHBI HAa PEIICHUS MUHU3aa4 110
pazneny "8. ®oTtonutorpadus, UMMEPCUOHHAS
nurorpadus, pEeHTIeHO- U JIEKTPOHHAs
surorpadus.”. CTyneHTsl He00X0IUMO
MIOBTOPUTH TEOPETUIECKHUH MaTepHal,
pa3o0paTe NpUMEpPHI PEIICHUS AaHATOTUYHBIX
3aj1a4. IPOBECTU pacyeThl 110 BAPHAHTY 3aTaHUs
U cIenaTh BHIBOABL. B KauecTBe 3amaHus
UCTIONB3YIOTCS CIIETYIONINE YIPaKHEHUS:
Camocmoamenvhoe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIOJIHUTENBHOT O MaTepuana 1o pasaeny "8.
®doronurorpadus, IMMEpPCHOHHAS JINTOTpadus,
PEHTI'eHO- U 3JIeKTPOHHAas JTuTorpadus."
IIposedenue Ixkcnepumenma: Pabora
BBITTOJTHACTCS 110 MHANBUAYAIEHOMY 3a/IaHHIO.
Jlng mpoBeieHust CCIIeTOBaHIS IPUMEHSIETCS
cienyromiee 000pya0BaHHE:
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Ilod20mogKa K npaKmu4ecKum 3aHAMUAM:
W3yuenne maTepuaina no pasgeny "8.
®dotonurorpadusi, IMMEpCHOHHAs JTUTOrpadus,
PEHTIeHO- U 3JIEKTPOHHAs TuTorpadus."
MOATOTOBKA K BBITIOJIHCHUIO 3aJaHNH Ha
MPaKTHIECKNX 3aHATHIX

Ilodzomoeka Kypcosoit pabomui: Kypcopas
paboTa npeAcTaBiIeHA B BUAE KPYITHOHN 3a1a91
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IPOEKTHOTo pemenus. [Ipumep
3aaHuA:

Ilo020mo6Ka K KOHMPOILHOU padome:
W3ydyenne MaTepuanoB 1o pasaeny 8.
dotonurorpadusi, IMMEpCHOHHAs JTUTOrpadus,
PEHTIEHO- U 3JIEKTPOHHAs JIUTOrpadus. 1
MOJITOTOBKA K KOHTPOJIBHOH paboTte
Ilodzomoeka doknada, evicmynienus:
3agaHue CBS3aHO C YIIyOJCHHBIM N3y4eHUEM
pa3ziesioB AUCIMIUINHEI U CAMOCTOSTETIbHBIM
MIOMCKOM MaTEpHAJIOB ISl PACKPBITHS TEMBI
JIoKsIaga. Matepualibl BBITOTHEHHOM paboThI
NPE/ICTABIIFOTCS B QJIEKTPOHHOM BHIE HIIH B
(dbopme pacreyaTaHHbBIX MPE3CHTAIUOHHBIX
craiiioB. B kauecTBe TEM NOKIAN0B CTYEHTAM
MIPeJIaraloTCs CIeyIONNe BApHAHTHI:
Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka goMaIIHeTo 3aAaHUS HAIIPpaBIeHa
Ha OTPabOTKY YMEHHUI pelIeHus
npodeccnoHABHBIX 3a/1a4. JlomalHee 3aaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"8. doronurorpadusi, ”IMMEpPCHOHHAS
nuTorpadusi, peHTTeHO- U SJIEKTPOHHAS
mutorpadus.” MaTepuany. JlomonHuTeTsHO
CTYACHTY HEOOX0IUMO U3YUUTh JTUTEPATYPY U
pazo0paTh MpUMeEPHI BHIMIOJTHEHUS 1O T00HBIX
3aaanuii. [I[poBepka toMamniHero 3agaHus
IIPOBOAUTCHA 110 MTPEACTABIICHHBIM TMCbMEHHBIM
paboram.

Ilod20mogKa K ayOumopHvim 3aHAMUAM:
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[TpopaboTka JeKInH, BBIOJIHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Ilodzomoeka K n1adopamopnoit padome: Jlns
BBITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[auH BBITIOJTHEHUS 1Tab0paTOpHOI paboTEH, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszene "8. @otonmTorpadus, UMMEpCHOHHAS
nuTorpadus, peHTIeHO- U AJIEKTPOHHAS
gutorpadus.” MaTepuany.

Ilodzomoska Kypcosozo npoexma: Kypcosoii
IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJTbHOMY
3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccuuTaTh OCHOBHBIE ITOKa3aTeNld paboThI
000pyI0OBaHNUs, BEIOPATh ONTUMAIIEHOE
pemenne. KypcoBoif mpoeKT npemxycMaTpruBacT
MOSICHUTEIBHYIO 3aIICKY C pacdeTaMu
rpadudUecKyro 4acTh. B 3amaHne BXOOHUT pacder
CIIeIYIOMINX TTOKa3aTelNei:

Ilodzomoeka pacuemno-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpauIecKoro
3aJaHUs BBITIOJIHACTCA YEPTEIK KOHCTPYKIIUU.
J171s1 BBITIOJIHEHUS YepTeXKeN BBITTOIHIIOTCA
peaABapUTEIIbHBIEC PACYETBI OCHOBHBIX
nokazaTesieli, KOTOpble YKa3bIBalOTCs Ha
gepTeke. 3aJaHue BBIOTHICTCS
WHIWBUIYAIBHO 0 BapuaHTaM. B kauecTBe TeM
3aJJaHus TPUMEHSFOTCS CIICAYIOIIHE:
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[2], 135-170
[4], 3-150
Ox3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 16 0.5 60 335
Hroro 3a cemecTp 144.0 32 16 0.5 935
HUTOro 252.0 64 32 0.8 153.2
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IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. 1. OcnosHbile noaodcerus u Ymansvl pazeumust MUKposieKkmporuku. Qusuueckue ocHoevl u
Memoobl Mexanudeckou 0opabomxku nOJAYRPOBOOHUKOBbIX MAMEPUATI08

1.1. 1. OcHOBHBIE TOJIOKEHUS U ATAIBl Pa3BUTHSI MUKPOAJIEKTPOHUKHN. PU3NUECKHE OCHOBBI U
METO/Ibl MEXaHUYEeCKON 00pabOTKU MOITYIPOBOJHUKOBBIX MaTepHAIOB

1 1.Ilokonenuss mpuOOPOB HIEKTPOHHOH TEXHUKU. ITalbl Pa3BUTHS MHKPOAJIECKTPOHHKH.
[TpaBuno Mypa. IloHsATHE MHUHUMAIBHOI'O TONOJOTHMYECKOro pasmepa. Pusznyeckue OCHOBBI
nUTM¢OBaHUS U TOJIMPOBAHUS: XPYIKOE pa3pylIeHHE W IUlacTH4ecKas aedopMalius, co3aaHue
TEXHOJIOTUYECKUX YCIIOBUM JUIsl pealn3aluu 3TuX IpoueccoB. OmnpeneneHne KpUTUYECKOIO
pasmepa aOpasuBHOro 3epHa. Omnrtmmm3zamusi mnporecca nuMdoBaHus. Buasl W CcBOWCTBa
abpa3uBHbIX MaTepuanoB. ClocoObl pe3aHus CIUTKOB Ha IUIACTHUHBI U IIACTUH — HA KPUCTAILIBI..

1.2. 2. Ilokonenust npuOOPOB IEKTPOHHON TEXHUKU. DTAIbI PA3BUTHS MUKPOIIEKTPOHUKH.
[TpaBuio Mypa. [ToHsITHE MUHHMAIBHOTO TOMOJIOTHYECKOr0 pa3mepa. Ou3ndecKknue OCHOBEI
NUTM(OBAHUS U MTOJUPOBAHUS: XPYIIKOE pa3pylIeHUE U TUTACTHUECKas 1eopMaIys, CO3IaHIe
TEXHOJIOTUYIECKUX YCIOBHM JIsl peaIM3allii 3TUX TPOIIECCOB.

2. ®u3nuecKkue OCHOBHI NUTH(OBAHMS U MOJUPOBAHUS: XPYIKOE pa3pylICHUE U IUIaCTUYEeCKas
neopmanusi, CO3/aHUE TEXHOJOTMYSCKUX YCIOBHHM IS peaju3allMd 3TUX IPOLIECCOB.
OrnpezenieHne KpUTHUECKOTO pa3Mepa abpa3uBHOro 3epHa. OntuMusanus mnpoiecca nutndoBaHuUs.
Bunsr u cBoiicTBa abpasuBHBIX MaTepuanoB. CriocoObl pe3aHus CIUTKOB Ha MIIACTUHBI U MJIACTUH —
Ha KPUCTAJIBL..

2. 2. Mapxuposxa ciumkog Ge u Si. Tpancmymavuuonnoe necuposanue caumxos Si. Ilonyuenue
CHJIABHLIX P — N Nepex0008 U CO30aHUe OMUYECKUX KOHMAKMOE

2.1. 2. MapkupoBka ciuTkoB Ge u Si. TpaHCMyTallHOHHOE JIETUPOBAHUE CIIUTKOB Si.
[Tomy4yeHue CIUTaBHBIX P — N MEPEXO/0B U CO3/IaHNE OMUYECKUX KOHTAKTOB

2. OteuecTBEHHBIE METOJABI MapKUPOBKH CIAUTKOB (Ge, Si M JMHUTAKCHATBHBIX CTPYKTYP.
Pa3bpoc oanekTpuueckuxX TapamMeTpoB CIUTKOB KPEMHHUS, BBIPAIICHHBIX W3 JIETUPOBAHHBIX
pacmiaBoB. TpaHCMYTAllMOHHOE JIETUPOBAaHUE KPEMHMSI KaK METO[, IMO3BOJSIOIMIMN MONIy4YaTh
CIIUTKA C MUHUMAJIBHBIM Pa30opocoM mapameTpoB. PU3MUECKHE OCHOBBI METO]Ia, BUJIBI SIICPHBIX
npeBpamiennii (f-pacman) B CIUTKAaX KPEeMHUS TPH OONYyYEeHHUH BBICOKOIHEPIETUUYECKUMU
yacTuiaMu. JlazepHoe JiernpoBaHUE KaK METOJ| CIUlaBiieHus. BiusiHue ¢opmbl p-I1 mepexoaa Ha
€ro DJIEKTPUUYECKHE XapaKTEpPUCTHKM Ha NpHUMEpe TOYEYHOro p-m mepexoja. OmnpeneneHue
OMHUYECKHX KOHTAKTOB U POJIb CIUIABICHUS TP CO3IaHIUH OMUYECKUX KOHTAKTOB.

3. 3. XMMMUQCKCZ}Z, ANEKMPOXUMUUECKAA, NIAASMOXUMUUECKAA, 2A3060A 06[?616071’17(‘&
I’ZOJZVI’ZDOGO()HZ/IKOGblx naacmuH.

3.1. 3. Xumnueckasi, IeKTpOXUMHUYECKast, IIa3MOXUMHUYEcKasi, ra3oBast 00paboTka
MTOJIYIIPOBOJTHUKOBBIX IIJIACTHH.

3. OTmbIBKa MOJYIPOBOAHMUKOBBIX IIJIACTHUH. MeETOABl MOJIYYEHHS] U KOHTPOJIb KauecTBa
JNEMOHU30BaHHON Bojabl. KOHTpoib KauecTBa IJIACTMH TMOCHE€ OTMBIBKU. (O0e3xXuprBaHUE
KPEMHHUEBBIX IUIACTUH M TPAaBICHHE B KUAKUX TPaBUTENAX. [EXHOJIOTMYECKMM Ipolecc
ANIeKTpoXUMHUYeckol  oOpaGoTku.  MoHHO-mazMeHHass  00paboTka  MOJIYNPOBOJHUKOBBIX
marepuanoB. ['azoBas 00paOoTka KpEeMHHEBBIX IJIACTUH DNEKTPOXUMHUYECKOE TpPaBIIEHUE
kpemHus. [lopucteiii KpemHMIl: crmoco0 mMoiaydeHusl, KiacCHU(HUKalus, CBONCTBA, BO3MOXKHbBIE
00J1aCTH IPUMEHEHHUSL.

4. 4. 3(1WMWlel€ duaﬂekmputtecme NAEHKU 8 NIIAHAPHOU MEXHON02UU
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4.1. 4. 3amuTHBIE TUAIEKTPUUECKUE TUIEHKH B IIJJAHAPHOU TEXHOJIOTHU

Ha3nauenune auanextpudeckux I€HOK. [lomydeHne miéHOK AMOKCUAA KPEMHUS TEPMUUECKUM
OKHCJICHHEM, KHHETHKa IPOIecCa, 3aBUCHMOCTh TONIIUHBI Ciosi SiO02 OoT BPEeMEHH OKHUCIICHUS.
OCOOEHHOCTH OKHUCIIEHMsI B CyXOM M BIaXHOM Kuciopoze. [lomyueHue nuokcuiga KpeMHUsS
METOIOM THPOJIN3a, OCAKICHHE TUOKCHIAa KPEMHHUS U3 Ta3oBoil ¢a3pl. HuskoremmeparypHbie
METOAbl NOJY4YEeHUs IJIEHOK JUOKCUIA KpeMHHUs. MeTolbpl IMOJIydyeHHsT M CBOWCTBA HHUTPHIA
kpemuus (Si3N4). KoHTposib mapaMeTpoB 3alIUTHBIX AUAIEKTPHUECKUX TUIEHOK.

5. 5. llonyuenue I’lOJlVI’lDO@OOHuKOGle cmpyKmyp MEMOOOM INUMAKCUU

5.1. 5. Ilony4eHue MoIynpoOBOAHUKOBBIX CTPYKTYP METOIOM SIUTAKCHU

5. TexHonorus razoazHoi SMUTAKCUU. 3aBUCUMOCTh CKOPOCTH SMHMTAKCHAIBHOIO pOCTa OT
KOHIIeHTpauuu Terpaxiopuna kpemHus (SiCl4). Kunetnka pocra 3MHMTAaKCHAIBHOTO —CIIOA.
TemmneparypHast 3aBHCHMOCTb CKOPOCTH pOCTa 3MHUTAKCHAIBHOTO CJI0si, 0OOCHOBaHHE BbIOOpa
pabodeit obactu Temmepatyp. MeToapl JeTHPOBAHUS SMUTAKCHATBHBIX clIo€B. 3amenienue SiCl4
JPYTUMH COeIMHEHUSIMU C MEHbIIeH 3Heprueil akrupanuu npouecca. O6opynoBaHuE U TEXHOIOT U
AMHUTAKCUAIBHOTO BBIPAIIMBAHKS KPEMHHS XJOPHIHBIM METOJOM. MOJEKYISApHO-JIydeBas
snutakcud. JXKuakodasHsle MeTOIbl SNUTaKCHU. JleheKThl SNUTaKCHATIBHBIX CTPYKTYP U METOBI UX
KOHTpOJIs. Buer 000pynoBanust 1iist )KUAKO(DA3HOM SIUTAKCHH.

6. 6. Ilnanapnas mexnonozus. Iloayuenue p-n nepexo0os memooom ouddysuu.

6.1. 6.Ilnanapuas texrosnorus. [lomydenue p-1 nepexoaoB MeTo oM quddy3un.

6. Ilonsatme mnuaHapHoM TexHoioruu. Co3gaHue p-m HEepexopoB MeroaoM aupdys3u.
MexaHnu3Mbl 1 OCHOBHBIC ypaBHeHHs nuddy3un. Juddys3us u3 66CKOHEUHOr0 W OrpaHHYECHHOTO
UCTOYHUKOB. Pacrpenenenue mnpumeceii B MHOrocioilHod and@dy3MoHHONW  CTPYKTYpe.
Pacnpenenenne mnpumeceid B peanbHbIX AU(PYy3HOHHBIX cTpyKTypax. OOBSICHEHHE NPUIHH
OTKJIOHEHHS PEANBHBIX JAHHBIX OT pacueTHhIX. OCHOBHBIE MCTOYHUKH JIETHUPYIOIIUX IPHUMECEH.
Texnonornueckue meroabl nupdysun u obopynoBanue. MeToapl KOHTposst UG y3UOHHBIX

CTPYKTYD.

7. 7. MonHnoe necuposarue I’lOJlVI’lDOGO()HMKOGblx naacmun. Pedicumbl omorcuea

7.1. 7.MloHHOE NerupoBaHKE MOIYIPOBOJHUKOBBIX IUIACTHH. PeXXHUMBI OTKHUra

7. JlocrouHCcTBa 1 orpaHnyeHus: Merosia noHHoro jgeruposanus (MJI). O6opynosanue ans 1UJI,
UCTOYHUKH MOHOB, CelapupoBaHue MOHOB. M3MepeHue 1036l JerupoBanus. Pacnipenenenue noHOB
B TIOJIYIIPOBOJHUKOBBIX MUIIEHSX. AMop(dHas MumieHb. PacmpesieneHne MOHOB B MHIIEHH TIPU
HAJIMYUM KaHanupoBaHUs. OTXHUI MMIUIAHTUPOBAHHBIX CTPYKTYp. 3aBHCHUMOCTb TEMIIEpaTyphl
OTXKHTa OT KOJIMYECTBA CTPYKTYPHBIX HApYIICHWH B TOdynpoBoiHuke. [lepeBom mpumecu B
AIIEKTPUUYECKH AaKTHBHOE COCTOSHHE IIyTeM OTKUIa, METOJ MMIUIAHTAllMM C MOCIeayromei
amop¢uzanueii kpemHns. Co3gaHHe CaMOCOBMENIEHHOTO HM30JIMPOBAHHOTO 3JEKTPOAA METOJ0M
NJI. Co3nanue KOHTAKTOB JJISl «MEJIKMX» P-II IEPEXO0/I0B C MOMOIIBI0 HOHHOW UMITIAaHTALIUH.

8. 8. CDOWIOJlquOZDCld)M}Z, UMMEPCUOHHAA JlLll’l’lOZDad)u}Z, PEHMCEHO- U 3JIEKMPOHHAA

ﬂumOZQdQ}u}l.

8.1. 8. ®oronurorpadus, IMMEPCUOHHAS TUTOrpadusi, pEHTTEHO- U 3JIEKTPOHHAs JIUTOrpadus.
8. dotonuTorpadusi B MPOU3BOJCTBE MOIYNPOBOJHUKOBBIX NpHOopoB. Ilporeccel mpsimoil u
obpamenHoi ¢goromutorpaduu. HeratuBHbie w mo3uTtHBHBIE (PoTOpe3nucThl. OCHOBHBIC ATAIlbI
¢doronutorpapun: o6paboTKa MOBEPXHOCTH, HAHECEHME, CYIIKa, 3ayOJIMBaHUE U yJaJleHUEe
dotopesucta (DP). DxcnonupoBanne DOP YD-uznydeHuem, orpaHuyYeHHE TOMOJIOTHICCKUX
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pa3mepoB. COBpEMEHHBIE TEXHOJIOTMYECKHE METObI, I03BOJISIIOIINE YMEHBIIATh TOMOJIOIMUECKUN
pa3mep. MimmepcuonHast nurorpadusi, peHTTEHOBCKas U 3JEKTPOHHAs JUTorpadus U X BIHUSIHUE
Ha TonoJjioruueckue pasmepbl MC. AHaiu3 cXeM YCTaHOBOK HWMMEPCHOHHOM M 3JIEKTPOHHOMU
mutorpaduu. Co3aHue reTepornepexojoB Kak CHocod YMEHBIICHHs TOIMOJIOTMYECKHUX pPa3MepoB
NC (mpumepsl reTepornepexoioB).

3.3. TeMbl NpaKTHYECKUX 3AHATHI
1. 1 cemectp 1 BBognas Gecena. Pacuér konmuecTBa MpOMBIBOK B IGMOHW30BAaHHOH BoJe (2
yaca).;
2.2 cemectp 1 Pacuér onTumManbHBIX pa3MepoB aOpa3HUBHBIX TOPOUIKOB JUIs IITH(OBAHUS.
Pacuér kputuueckoro pazmepa abpasuba, Ipy KOTOPOM MPOUCXOAUT MEPEXO]T OT
nuTOBaHUs K TOJIUPOBAHUIO (2 yaca).;
3. 3 cemectp 1 TpaHc MyTalIMOHHOE JISTUPOBAHUE: 3aIIMCh SIACPHBIX PEAKIIUN MPU TPAHC
MyTallOHHOM JIETUPOBaHUH (2 yaca).;
4. 4 cemectp 1 PacuudpoBaTs u 3anucath Mapku cuTKoB Ge, Si U SMUTaKCHATbHBIX
CTpYKTYp. Paccuntars 3aBUCUMOCTD TOMIIMHBI TDIEHKHA S102 OT BpeMEHU TEPMHUUECKOTO
OKHCJICHUS TUIACTUHBI KPEMHUS MTPU OKUCIICHUH B CYXOM U BO BJIa)KHOM KHCJIOPOJIE, a TAKKE
IIPU OKUCJIEHUH KOMOMHUPOBAHHBIM METOJIOM (4 yaca).;
5.5 cemectp 1 Okucienre KpeMHUS NP MOBBIIIIEHHOM J1aBlieHUH (2 yaca).;
6. 6 cemectp | Paccunrars 3aBucuMoOcCTh TONIIMHEI IeHKH Si3N4 ot Bpemenu (4 gaca).;
7. 1 cemectp 2 Paccuutath pacnpeenenyue npuMeceil B MHOTOCI0MHON audy3noHHOM
cTpyKType (2 yaca).;
8. 2 cemectp 2 Paccuntars nuddysuto npumeceii B IIEHKU AUOKCUIA KPEMHUS U HUTPUIA
KPEMHUS, OIIPENEIUTh HEOOXOIMMYIO TONIIUHY IIJIEHOK TMOKCUAA U HUTPUJA JUIS 3aIUThI
KpemHus npu auddys3un (4 yaca);
9. 3 cemectp 2 PaccunTaTh 3aBHCHUMOCTH TIIYOMHBI 3aJIETaHUs P-TI IEPEX0/ia OT BpEMEHU
muddy3un npu pa3HbIX TemiepaTrypax. Paccuurats pacrmpeneneHue ObcTpo
mubdynaupyromei npuMecu (Au) B kpeMHuH (2 yaca).;
10. 4 cemectp 2 Paccuntars BpeMsi UMILIAaHTALUU HOHOB IPUMECH B IUTACTUHY KPEMHHUS.
PaccMotpeTs ciiydaii Manoro BpeMeHH UMITJIaHTALUU U 1aTh (PU3HUECKYI0 MHTEpIIpEeTalun
MOJYYEHHOT0 pe3yibTara. PaccuntaTh KpUTHUECKUI Yoyl KaHATMPOBaHUS JUIs1 KpeMHuUs (2
yaca).;
11. 5 cemectp 2 Paccuntarh 1036l HOHHOT'O JIETUPOBAHUS, METOABI U3MEPEHMS 1O3BI
nerupoBanus (2 yaca).;
12. 6 cemectp 2 Paccuurtars pacnpeneneHue NpuMecH B KPEMHUH TP HOHHOM JIETUPOBAHNUN
JUIst ciydasi amopgHoi MuleHu. Paccunrars pacnpeneneHue NpuMecH Mocie 0TKUra
UMIUIAHTUPOBAHHOW CTPYKTYpHI (4 "aca)..

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO
3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI

31



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3annaHupOBaHHBIEC PE3yIbTaThl O0yUEHUs

Howmep paznena qucrumniauas (B

O1eHOYHOE CPEACTBO

Konapr
10 IUCLMILINHE COOTBETCTBUHM C 11.3.1) (TUII 1 HAUMEHOBAHUE)
UH/INKAaTOPOB
(B COOTBETCTBUH C pazfesoM 1) 1/2]3]4]5]6]7]8

3HaTh:

CBOMCTBA MOJIYNPOBOIHUKOB U Kontponbnas pabora/KM-3 Kontp. pabora

MaTEepUaJIOB, UCIOJIb3YEMBIX IIPU V-2 + «IlonydyeHne qUAIEKTPUUECKUX CIIOEB Ha

IIPOU3BO/ICTBE MPHUOOPOB U MHTETPATbHBIX MOBEPXHOCTHU MOIYIPOBOJHUKOB.»

CXEM.

METO/Ibl KOHTPOJISI TOBEPXHOCTH Kontponbnas padora/KM-1 1 Tect

ITOJIITPOBOTHUKOBOM MOJIOKKH N-2nx-1 + «Mexanuuaeckasi 00paboTKa MOIYIPOBOIHUKOB.
MapxkupoBka ciautkoB Ge, Si»

CBOICTBa a0pa3UBHBIX MaTEpUAIIOB IIPU Konrponsnas padora/KM-2 Konrposibnaas padora

00pabOTKH TOBEPXHOCTH V-2 g «XuMHUYecKas 00paboTKa MOBEPXHOCTH

IOJIYTIPOBOJIHUKOBO MOJIOKKHU ' II0JIYTIPOBOJIHUKOB. TpaHCMyTallnOHHOE
JIETUPOBaHME CIIUTKOB Si»

3Tarlbl MOATOTOBKH ITOBEPXHOCTU Konrponsnas pabora/KM-4 Tect «I"a3oBas u

MIOJIYTIPOBOIHUKOBOM MOIJIOKKH YKHUJIKOCTHAS STIUTAKCUS CIIOEB KPEMHHUS»

V-2 + KonTponbnas padota/KM-5 Tect «Ilonyuenue p-i

NEepexo70B METOI0M U HY3Un»
KonTponbnas padota/KM-6 KonTposibsHas pabora
«Pacuer nuy3nOHHBIX MapaMeTPOBY

TE€XHOJIOTUYECKHE METOIBI M PEKUMBI Konrtponsnas padora/KM-5 Tect «Ilomyuenue p-n

M3TOTOBJIEHUS U3JEITUN MUKPO- U N-4nx-3 + MEPEX0/I0B METOAOM AUPHY3U»

HAHOYJIEKTPOHUKH

Ymersb:

000CHOBBIBAaTh BEIOOP MaTEepHAJIOB, Konrponsnas padbora/KM-6 Konrposabnas padora

HEOOXOUMBIX ISl IIPOU3BOJICTBA N-2mk1 + «Pacuer mudPy3nOHHBIX TAPAMETPOBY»

npubopos u MIC

Br16paTh METO] KOHTPOJIS OCHOBHBIX V-2 + KonTponbnas pabota/KM-5 Tect «Ilonyuenue p-i

MMapaMCTpPOB MMOBCPXHOCTHU

Nepexo70B METOI0M UG DYy3Un»
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HOHprOBO,Z[HHKOBOﬁ IO JIOKKH

OCYHICCTBJIATL KOHTPOJIb 3TAIIOB

Konrponsnas padbora/KM-7 Konrposisnas padora

MOATOTOBKH MMOBEPXHOCTHU N-2nk1 «[Tonydyenue p-1 nepexo10B METOJOM HOHHOTO

MOJIYITPOBOTHUKOBOM MOJTIOKKHI JICTUPOBAHUS

MIPUTOTOBUTH a0pa3uBHBINA MaTEpHAIT JIs Kontponbnas padora/KM-7 KonTpoabsHas padorta

UM (OBKY U TTOJIMPOBKH MIOBEPXHOCTH N-2mk1 «ITosryuenue p-1 nepexog0B METOAOM HOHHOTO

MIOJIYIPOBOTHUKOBOM MOJIOKKHI JICTUPOBAHUSI»

BEIOMPATh TEXHOJIOTUICCKUE PEKIMBI KonTponbras pabora/KM-7 KonTpoabsHas padorta

npousBojicTBa mpudopos u UC «[Tonydyenue p-m nepexo10B METOJOM HOHHOTO
UT-4rxc3 JIETUPOBAHUS

KonTponbnas pabota/KM-8 Tect «CoBpemeHHbBIE
METOMBI JTUTOrpadus»
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. KM-1 1 Tect «Mexanunueckas 00paboTKa MoiynmpoBOAHUKOB. MapKupoBka cauTkoB Ge, Si»
(KonTpoawsHas pabora)
2. KM-2 KonrponbHas paboTta «XuMmudeckast 00paboTka MOBEpXHOCTH MOTYIPOBOTHUKOB.
TpancmyranronHoe jgerupoBanue cauTKoB Si» (KoHTpoasHas pabora)

®Popma peanmsanuu: [Iposepka 3ananus
1. KM-3 KonTtp. pabora «llonydyeHue 1u3ieKTpUYecKUX CJI0EB Ha ITOBEPXHOCTH
noaynpoBogHUKOB.» (KoHTponbsHas padora)

2 cemecTp

Popma peanuzamu: KommnerorepHoe 3agaHue
1. KM-8 Tect «CoBpemenHbIe MeTO 161 TuTOTrpadus» (KonTponasHas padora)

Popma peanmzanuu: [TucemenHas pabora
1. KM-4 Tect «["a3oBast 1 )KUAKOCTHAs dIUTAKCHs clo€B kpeMHus» (KoHTposnbHas pabora)
2. KM-5 Tect «Ilomydenue p-m nepexonoB MetogaoM auddy3un» (Konrposbraas padboTa)
3. KM-6 KonTponbHas pabota «Pacuer nuddy3nonnsix mapametpon» (KonTposiabHas padbora)
4. KM-7 KonrtpoinbHas pabdora «IlonydyeHue p- nepexoaoB METOI0M HOHHOTO JIETUPOBAHUSI»
(KonTpoawpHas pabora)

bannbHO-pedTHHTOBas CTPYKTYpa AMCLMUILIUHBI SBISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUHAs aTTECTALMUS MO JUCIUNJINHE
Bauem ¢ ouenxou (Cemecmp Nol)

CTaHJIapTHbIE

Oxzamen (Cemecmp No2)

CTaHJapTHBIC
B numuiom BeICTaBISETCS OLEHKA 3a 2 CEMECTP.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE IPUBECHBI B (DOHIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNUS

1. Epumos, U. E. OcHoBbl Mukposnexktponuku : yueonuk / U. E. E¢pumos, U. 5. Ko3sips . — 3-¢
u3., crep . — CII6. : Jlanp-IIpecc, 2008 . — 384 ¢. — (YueOHukH 17151 By30B. CrieniaibHast
auteparypa) . - ISBN 978-5-8114-0866-5 .;

2. Kypnocos, A. 1. TexHonorusi npou3BOACTBa MOJIYIPOBOJIHUKOBBIX TPUOOPOB U MHTETPAIbHBIX
MHUKpPOCXEM : yueOHOe 1Mocobue /i By30B IO crenuanbHoCcTIM "TlonynpoBogHUKH 1
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mnexTpuku” u "llomynpoBoanukossie mpudopsl” / A. U. Kypuocos, B. B. FOaun . — 3-e u3z.,

nepepad. u gom . — M. : Beicias mkosa, 1986 . — 368 c.;

3. Kypaocos, A. W. TexHONOTHS MPOU3BOICTBA MOIYIIPOBOIHUKOBEIX TPHOOPOB : YueOHoe
nocobue Juist By30B 1o crienuanbHocTd "TlomynpoBognuku u qudnektpuku" / A. U. Kypaocos, B.
B. FOaun . — 2-e u3n., nepepad. u gon . — M. : Beicmas mkoina, 1974 . — 400 c.;

4. Kpyunnus B. B.- "KoMnbroTepHbIe TEXHOJIOTHH B HayKe, 00pa30BaHUU U ITPOU3BOICTBE
anekTponHo TexHuku", M3narensctBo: "TYCVYP", Mocksa, 2012 - (154 ¢.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=4945.

5.2 JIuueH31M0HHOE 1 CBOOOIHO PacpocTPaHsieMoe NPOrpaMMHoOe odecreyeHme:

1. CAO "IIpomereii";

2. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

3. Windows Server / CepBepHas oniepalliOHHasi CHCTeMa ceMmeicTBa Linux.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurTerckas 6u0J1M0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanusix BUHUTMH online - http://www.viniti.ru/

5. ba3a nanHbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/
6. Di1ekTpoHHbBIE pecypchbl U3AaTebcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. baza nannbix Scopus - http://www.scopus.com
9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 3BC "KoncyabTant cryaenra' - http://www.studentlibrary.ru/

11. Kypuaasl American Chemical Society - https://www.acs.org/content/acs/en.html
12. Kypuaasl American Institute of Physics - https://www.scitation.org/

13. Kypuaiasl American Physical Society - https://journals.aps.org/about

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun noMeneHus

Homep aynuropun,
HalMeHOBaHHUe

OcHalmenue

VYyeOHble ayAUTOPUH
JUISI IPOBENIEHUS
JIEKIIMOHHBIX 3aHATHH 1
TEKYIIEro KOHTPOJIS

E-305, Aynurtopust nns
MIPOBEICHUS JICKITMOHHBIX
Y MIPAKTUYECKUX 3aHATHI

pabodee MECTO COTPYIHUKA, CTEIIaxK
AJI1 XpaHCHUA HHBCHTApPs, CTOJI
MpernojaBaTens, CTYI, Belanka JIjsl
OJICKIbI, 000pY/IOBaHUE
CHeIHalIN3UPOBAHHOE

VY4eOHble ayautopun
JUIsl IPOBENICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

E-305, AynuTtopus ans
IPOBEICHUS JIEKIIMOHHBIX
Y TIPAaKTUYECKUX 3aHSATHIH

pabouee MeCTO COTPYAHMKA, CTEILTaX
JUTS. XpaHCHUsSI UHBEHTAPSI, CTOJI
[peroiaBaTessi, CTyJI, Belaaka s
OJIeXkIbI, 000PYIOBaHHE
CIEeNHUATM3UPOBAHHOE

VY4eOHble ayauTopun
JUIS IPOBEICHUS
71a00paTOPHBIX 3aHATUN

E-301, JIabopaTopus
MOJIYTIPOBOJHUKOBBIX
pruOOPOB U KOMIIOHEHTOB

CTOJ, CTYJ, KA U1 JOKYMEHTOB, CTOJ
NUCbMEHHBIN, 000pyioBaHKEe yueOHOe,
KOMITBIOTEP NMEPCOHATBHBIN

VY4eOHble ayAUTOPUHI
JUTSl TIPOBEJICHUS
IIPOMEKYTOUHON

aTTecTaluu

E-305, Aynurtopus nns
MIPOBE/ICHUS JIEKITMOHHBIX
U TIPAKTUYECKUX 3aHATHIH

pabodee MeCTO COTPYAHHKA, CTEIIAK
JJISL XpaHeHI/IH I/IHBeHTapﬂ, CTOJI
mpernojaBaTeis, CTyJ, BelanKa JIjsl
OJICK]TbI, 000pY/TOBaHHNE
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CIICIIMAJIM3VPOBAHHOC

Ilomemmenust misa
CaMOCTOSITEILHOMI
paboThI

E-310, ducnnerinblii Ki1acc
kad. "OTOMK"

CTOJI IIPENOAABATEIIA, CTOJ, CTYIL,
BELIAJIKA JUI ONEKIBI, 1OCKA MEJIOBAs,
MYJIbTUMEAUMHBIN IPOEKTOP, TOCKA
MapKepHas [epeBHKHas1, HOYTOYK,
KOMIIBIOTEP MEePCOHANBHBIN, Y4eOHO-
HarjsiHoe nocodue

Ilomemmenust misa
KOHCYJIbTUPOBAHUS

E-302, YueOnas
aynutopus kKad.
"OTOMK"

mapTa co CKaMbei, CTOJI IIperoaaBarers,
CTOJ Y4eOHBIii, CTyJI, I0CKa MeJIOBast

TTomerenust misa
XpaHeHHus 000pyIO0BaHUS
U y4eOHOr0 MHBEHTapsI

E-302/1, Cxnan "®TOMK"

CTOJI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHonorus IMOJIYIIPOBOOIHHUKOBBIX HpI/I60pOB U UHTCTPAJIBHBIX CXCM

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-1 1 Tect «Mexanndeckas 00paboTKa MOJyIpOBOIHUKOB. MapkupoBka ciuTkoB Ge, Si»
(KontpomnwsHas pabota)

KM-2 KonTposbHas pabota «XuMuueckas 00paboTka MOBEPXHOCTH IMOJTYIPOBOIHUKOB.
TpancmyrannonHoe nerupoBanue cutkoB Siy» (Kontpossnas pabota)

KM-3 KonTtp. pabota «IlonyueHne mu3IeKTpUUIECKUX CI0EB HAa IIOBEPXHOCTH
noaynpoBogHUKOB.» (KoHTponbsHas pabora)

Bujx npome:xyTo4HOI aTTecTannu — 3a4€T C OLIEHKOM.

Howmep
paszena

Nnnekc KM- | KM- | KM-
KM:
Henens 4 8 15
KM:

[HEN
N
w

Paznen nucimmineb!

1. OcHOBHBIE TIOJIOKEHUS U 3Tallbl Pa3BUTHS MUKPOIJIEKTPOHUKH.
dusnuecKkue OCHOBBI U METOJIbI MEXaHUYECKOI 00paboTKH
IIOJIYIPOBOJJTHUKOBBIX MaTEPUAJIOB

11

1. OcHOBHBIE IIOJIOKEHUS U 3Tallbl Pa3BUTUS MUKPOIJIEKTPOHUKH.
du3nuecKrue OCHOBBI U METOIbI MEXaHUYECKOI 00paboTKH +
MIOJIYIIPOBOJHUKOBBIX MaTEPUAIIOB

1.2

2. Ilokonenus npuOOPOB IEKTPOHHON TEXHUKHU. DTalbl pa3BUTH
MUKpO31eKTpoHUKH. [IpaBuiio Mypa. IlonaTre MuHMMaNbHOTO
TOMOJIOTHYECKOr0 pazmepa. OPu3ndyeckue OCHOBBI NUTM(OBAHUS U
HOJMPOBAHUSA: XPYIIKOE pa3pyllieHHe U IIacTuyeckas qegopmanus,
CO3/1aHHM€ TEXHOJIOTMUECKUX YCIOBUMN I peain3alnn dTHX
IPOLIECCOB.

2. MapkupoBka ciutkoB Ge u Si. TpaHcMyTallMoOHHOE JIESTHPOBaHUE
cnutkoB Si. [TonydeHue CriaBHBIX p — N IEPEXO/I0B U CO3/IaHUE
OMHMYCCKHUX KOHTAKTOB

2.1

2. MapkupoBka cauTkoB Ge u Si. TpancMyTalimoHHOE JIETUPOBAaHUE
ciauTkoB Si. [Tomyyenue criiaBHBIX p — n IEPEXO0B U CO3/IaHHE +
OMHYECKHUX KOHTAaKTOB

3. Xumudeckasi, IeKTPOXUMHUYECKas, TIIa3MOXHUMHUECKast, Ta30Bast
00paboTKa MOJYIPOBOJTHUKOBBIX TUIACTHH.

3.1

3. Xumudeckasi, IeKTPOXUMHUYECKas, TIIa3MOXUMHUECKast, Ta30Bast
00paboTKa MOJYIPOBOJTHUKOBBIX TUIACTHH.

Bec KM, %: | 30 30 | 40

2 cemecTp

l'[epequb KOHTPOJIbHBIX MQpOIIpI/IHTI/Iﬁ TEKYIICTr0 KOHTPOJIA yCI€BAEMOCTH MO AUCHHUIIJIMHE:

KM-4
KM-5

KM-4 Tect «["a30Bast 1 ®KUAKOCTHAs dIUTAKCHUS clO€B kpeMHus» (KoHTponpHas pabora)
KM-5 Tect «Ilonyuenue p-n nepexomoB Mmetogaom nudadysun» (KontponsHas padota)
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KM-6
KM-7

KM-8

KM-6 Konrponsnas padora «Pacuer nupdy3snonnsix napamerpon» (KontponbHas pabora)
KM-7 KonTtponbHas padota «llomydeHue p-11 mepexo10B METOI0M HOHHOTO JISTUPOBAHUS
(KontpomnpsHas pabota)

KM-8 Tect «CoBpemenHbie MeTO bl TuTOorpadus» (KontponasHas padora)

Bua npoMexkyTouyHoil aTTecTauMu — JK3aMEH.

Wnpexc KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuumimnbl KM: 4 S 6 ! 8
pasnena Henens 2 4 8 12 15
KM:
1 4. 3alUTHBIE TUAIEKTPUUECKUE IIJIEHKU B
IJIAHAPHOM TEXHOJOTHH
11 4. 3aH.II/ITHjale IUBJIEKTPUUECKUE TJIEHKU B + + +
IUIAHAPHOM TEXHOJIOTHH
2 5. Ilonyyenue norynpoOBOJHUKOBBIX CTPYKTYP
METO/I0M 3IUTAKCHH
21 5. Ilonyyenue norynpoOBOJHUKOBBIX CTPYKTYP +
METO/I0M 3IUTAKCHH
3 6. Ilnanapnas texnosorus. [lonyuenue p-i
MIEPEX0JI0B METOJIOM MU dy3un.
31 6.Ilnanapuas rexnosnorus. [loxydenue p-n + +
' MIEPEX0JI0B METOJIOM MU Dy3un.
4 7. IoHHOE JIerMpoBaHue MOIyIPOBOAHUKOBBIX
IUIACTUH. PeXXUMBI OTKHra
41 7.MloHHOE JerupoBaHue NOITYIPOBOJHUKOBBIX +
' IUIACTUH. PeXXUMBI OTKHra
5 8. doronuTorpadus, IMMEpCHOHHAs JIuTorpagus,
PEHTI€HO- U AJIEKTPOHHAS JTUTOrpadus.
51 8. doronuTorpadus, IMMEpCHOHHAas JIuTorpagus, + +
' PEHTI€HO- U AJIEKTPOHHAS JTUTOrpadus.
Bec KM, %: | 20 20 20 20 20
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