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
TEXHOJOI'USA ITOJYITPOBOJAHUKOBBIX ITPUBOPOB HA
HETPAAUIINOHHBIX MATEPHUAJIAX

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil
NMPOrPaMMBblL:

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.08.01.01

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

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

Bnageney, XonogHbin [.C, o

[IpenomaBaTelib NaerTbnratop RObac9dac-KholodnyD5-6393810 J.C. XonoaHbIit

(LOIKHOCTB) (mozmucs) (pacmudpoBKka HOIIHCH)

COI'ZTACOBAHO:

PyKOBOI[I/ITe.]—H) MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
o CeesieHun o Bnagensue U3N M3aK
06p330BaTeHBHOI/I Bnageney, XonogHbin [.C, o
MpOrpaMMbI Wpenmnpakatop ___|RObac9dac-KholodnyDS-6393810 J.C. XonoaHpli
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozruch) (pacmudpoBKa MOIIHCH)
3BaHUE)

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»
CeesieHun o Bnagensue U3N M3aK

3aBeyIOIIMI BBITYCKAIOIICH

Bnageney CnaBWHCKWIA A.3. o
Ka(bez[pbl WaeHTudHKaTop R99b3b9%ab-SlavinskyAZ-c08f5214 A.3. CHaBHHCKI/H/I
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmucs) (pacmudpoBKa MOIIHCH)

3BaHUE)



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 TUCHHIIHHBI
- 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 METO10B co3ianus VC, mO3BOJISIOMINX MOTYYHTh HAHOMETPOBBIC
TOIIOJIOTUYECKUE Pa3MEpBbI;
- I3y4YCHHE METOJIOB U3TOTOBJICHUS COSIMHEHUN MexX Ty anemenTtamu NC.

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

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIEeTeHIIHH AHIAKATOPA I0CTHIKEHHS
KOMIEeTeHIIHH
[TIK-1 Cnoco6en npoBoauth | MJI-1nk-1 3HaeT MeToabl 3HaTh.
1 pa3pabaThIBaTh KOHTPOJIS U UCCIICOBAHUS - CBOUCTBA MOJYIIPOBOJHUKOB 1
TEXHOJIOTMYECKHUE MaTepualoB MUKPO- U MaTCpHAJIOB, HCIIOJIb3YCMBIX IIPH
MIPOIIECCHI U3TOTOBJICHHS HaHODJICKTPOHUKHU POHM3BOJICTBE IPHOOPOB M HHTETPAIBHBIX
MaTepUasoB U U3JIEIUH CXeM.,
MHKDO- ¥ HAHODJICKTPOHHKH - ATanbl MOJATOTOBKH MTOBEPXHOCTH
C 3aJaHHBIMU CBOHCTBAMU MOJIYTIPOBOTHUKOBOH MOJIOKKH.
YMETh:

- Bo1OpaTh MeTO KOHTPOJISI OCHOBHBIX
MapaMeTpOB MOBEPXHOCTH
MOJYTPOBOTHUKOBOU MOJITIOXKKH;

- BBIOMPATh TEXHOJIIOTUUYECKUE PEIKUMBI
npon3BojicTBa prbopos u MC.

[IK-3 cniocoben N 1-4nx-3 Onpenenenue 3HATh:

OCYILECTBIIATh Pa3paboTKy | MOpAKa, BUAA U - TEXHOJIOTUYECKHE METOJIBI M PEKUMBI
MOOMEPALIUOHHOTO TEXHOJIOTHYECKHX MapaMeTpos | M3TOTOBJICHHS H3/ICIMH MUKPO- U
MapuIpyTa U3roTOBJIEHUS onepauun HAaHOBJICKTPOHUKH;

HAHODYJICKTPOHHBIX U3CIINN - METO/Ibl KOHTPOIIA IOBEPXHOCTH

B COCTaBE ITPOEKTHOMN MOJYIIPOBOJHUKOBOM ITOJIOKKH;
TPYIIIBI - CBOMCTBa a0pa3UBHBIX MaTEPUANIOB IIPU

00paboTKN OBEPXHOCTH
MOJTYITPOBOTHUKOBOMN MOJIOKKH.

YMETh:

- 000CHOBBIBATH BHIOOP MaTEPHAJIOB,
HEOOXOAUMBIX JUISI TPOU3BOICTBA
npubopos u 1C;

- OCYILIECTBJIATH KOHTPOJIb 3TAllOB
MOJATOTOBKU MTOBEPXHOCTHU
MIOJIYTIPOBOJHUKOBOM MOAJIOKKH;

- IPUTOTOBUTH a0pa3UBHBIA MaTepuai JIs
HUTM(GOBKH U TOJIMPOBKH MTOBEPXHOCTH
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

HOHYHpOBO,HHHKOBOfI IIOAJIOKKH.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbLHOM NPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM Ipo(eCCHOHAIbHOW 00pa3oBaTeNbHON Iporpamme
[omynpoBoHMKOBBIE MaTepuasibl U CTPYKTYphI (ganee — OITOIN), nanpasnenus moaroroku 11.04.04
DJEeKTPOHUKA U HAHOZJIEKTPOHUKA, YPOBEHb 00pa30BaHMs: BhICIIEe 0Opa30BaHUE - MarucTpaTypa.

bazupyercs Ha ypoBHE cpesiHero o01ero oopa3oBaHus.

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOIHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

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
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 1. OcHOBHBIE 17 1 6 - 3 - - - - - 8 - ITodzomogKa K mexkyuiemy KOHmponio:
MOJIOXKEHHUS U ITAIbI IToBTOpenue maTtepuana mo paszgeny "1. 1
pa3BUTHS OCHOBHBIE TIOJIOKECHUS U 3TAIbl Pa3BUTHS
MHUKPOIJIEKTPOHUKH. MUKPOIJIEKTPOHUKH. Du3nueckre 0CHOBBI 1
Pu3nyecKue OCHOBBI U METOJIbl MEXaHUUECKOIl 00paboTKH
METO/IbI MEXaHUYECKOM MOJIYPOBOTHUKOBBIX MaTepraioB"
00paboTku Ilposedenue uccnedosanuii: Pabora
HOJTyTIPOBOJHUKOBBIX BBINIOJTHSICTCS 110 MHANBUIYAJIBHOMY 3aJIaHUIO.
MaTepHaoB J171st npoBeIeHUsI UCCIICIOBAHUS IPUMEHSCTCS
1.1 1.0cHOBHEIE 17 6 - 3 - - - - - 8 - Cleyouye MaTepHuanbl:

ITOJIOJKEHHUS 1 DTAITBI
pa3BUTHA
MHKPO3JIEKTPOHUKH.
dusnyeckue OCHOBBI U
METOJbI MEXaHUYECKOMN
06paboTku
MOJTYTIPOBOAHUKOBBIX
MaTepuasoB

Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHN3a/1a4 110
pazneny "1. 1 OCHOBHBIE MOJOXKEHUS U ATATIBI
Pa3BUTHS MUKPOIIEKTPOHUKH. DU3HUECKUe
OCHOBBI 1 METOJIBI MEXaHUYIECKOH 00paboTKH
MOJIYTIPOBOTHUKOBEIX MaTepHaoB". CTyIeHTHI
HE00X0IUMO OBTOPUTH TEOPETUIECKUN
Marepuall, pa3odpars NpUMepHI PEIICHHs
AHAJOTWYHBIX 33/1a4. TIPOBECTH PacUETHI 10
BapuaHTy 3a/1aHKA U CAENaTh BEIBOAKL. B
Ka4yeCTBE 3aJaHUS HCIIOIb3YIOTCA CIEAYIONINE
YIpa>KHEHUSL:

Camocmoamensroe usyuenue
meopemuueckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery "1. 1
OCHOBHBIE TIOJIO)KEHUS U ATAITBl Pa3BUTHS
MHUKPOAJIEKTPOHHUKH. PU3HUECKHE OCHOBHI
METOJIBl MEXaHWYIECKOH 00paboTKH
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MOJIYIPOBOTHUKOBBIX MaTepraioB"
Ilposedenue Ikcnepumenma: Pabora
BBITIOJTHSCTCS 10 MHANBUIyaJIbHOMY 331aHHIO.
Jlns mpoBeieHusI CCIIeTOBaHIS IPUMEHSICTCS
cienyromiee 00opyIOBaHHUE:

Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne matepuana mo pasgeny "1. 1
OCHOBHBIE TIOJIOKEHUS U ATAITBl Pa3BUTHS
MHKPORJIEKTPOHHUKH. DU3HIECKIEe OCHOBHI U
METOJIbl MEXaHUUECKOI1 00paboTKH
MOJIYIIPOBOTHUKOBBIX MaTepHUasoB" MOJITOTOBKA
K BBITTOJIHEHUIO 33JJaHUH Ha MPAKTUYECKUX
3aHATHAX

Ilodzomoska Kypcosoit padomur: Kypcopas
pabora npejacTaBieHa B BUAE KPYITHOMU 3a1a4u
Mo y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIHKO PACYETHBIX BOMIPOCOB U BEIOOP
BapHaHTa MPOEKTHOTO perreHus. [Ipumep
3aJaHHS:

Ilo020moeKa K KOHmMPOIbHOU padome:
W3yuenne matepuanos no paszzaeny 1. 1
OCHOBHBIE TIOJIOKEHUS U ATAIBl Pa3BUTHSA
MHKPORJIEKTPOHUKH. PU3HUECKHE OCHOBHI U
METO/Ibl MEXaHUUECKOiT 00paboTKM
MOJIYTIPOBOTHUKOBBIX MaT€PHAaIOB U
MOATOTOBKA K KOHTPOJBHOU paboTe
Ilodzomoeka doknada, evicmynienus:
3amaHue CBA3aHO C YrIyOJICHHBIM H3YICHUEM
pa3aenoB AUCIUILTHHEI H CAMOCTOSTEIEHBIM
MTOWCKOM MAaTEpPHAIIOB IS PACKPBITHS TEMBI
JoKIIaaa. MaTtepualbl BEITIOTHEHHOH paboTh
TIPE/ICTABIIFOTCS B QJIEKTPOHHOM BHZIE WIIH B
(opme pacrieqaTaHHBIX IPE3eHTAINOHHBIX
craiiioB. B kauecTBe TEM OKIAI0B CTYAEHTAM
MIPeUIaraloTCs CIeAYIOINe BAPHAHTHI:
Iloozomoexa domawnezo 3adanua:
[ToxroToBka OManIHeTo 3aaHUS HaIpaBiIeHa
Ha OTpabOTKy yMEHUI pemeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3aaHue
BBIJJAETCS CTY/ICHTaM 110 U3yYEHHOMY B pasJielie
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"1. 1 OCHOBHBIE MONOXKEHUS U ITAIBI PA3BUTUSL
MUKPO3JIEKTPOHUKH. Du3nueckre 0OCHOBBI 1
METOJIbl MEXaHUUECKOI1 00paboTKN
MTOJTYTIPOBOTHIUKOBEIX MaTEPHAaJIOB" MaTepray.
JIOTIOTHUTEIBHO CTYICHTY HEOOX0AUMO
W3YYUTH JUTEPATyPy U pazo0paTs IpUMEpHI
BBITIOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIPECTaBICHHBIM TUCBMEHHBIM padoTaM.
Ilodzomoeka Kk nadopamopnoit padome: Jlns
BBIMOJTHEH U 33JJaHUH TI0 JTaAO0OpaTOpHOU padboTe
HEOOXO0AUMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3a71a4M BBITIOJIHEHMS J1TA0OpaTOpHOil paboThI, a
TaK K€ U3y4YUTh BOIPOCHI BApUAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
pazzene "1. 1 OcHOBHBIE NIOJIOKEHUS U 3TAIbI
Pa3BUTH MUKPOAJIEKTPOHHUKH. DH3IMIecKue
OCHOBBI 1 METOJIBI MEXaHHIECCKOH 00paboTKH
MOJTYTIPOBOTHIKOBEIX MaTePHAaJIOB" MaTepUaly.
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIONHSACTCS 110 HHAUBHIYATHHOMY
3agaHuio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIE TIOKA3aTEeNN PabOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemenne. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEIILHYIO 3aITHUCKY C pacueTaMy U
rpadudUecKyro 4acTh. B 3a1aHue BXOIUT pacyer
CIIeYIOINX TTOKa3aTelNei:

Ilod20moeka pacuemno-zpaguueckozo
3adanus: B paMkax pacueTHO-rpadyuIecKoro
3aJJaHHs BBITIOJTHACTCS YePTEK KOHCTPYKITHH.
J1J1s1 BBITIOJTHEHUS! YepPTEKEN BBITTOJIHSIFOTCS
npe/iIBapuTesIbHbIC PaCyeThl OCHOBHBIX
MoKa3artesel, KOTOphIe YKa3bIBAIOTCS Ha
gyeprexe. 3allaHue BBITOIHACTCS
MHIIMBH/YaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3aJaHNS IPUMEHSIOTCS CIISAYIOIIHeE:
Iloozomoexa pepepama: B pamxax
pedepaTiBHOI YacTH CTYJEHTY HEOOXO UM
IIPOBECTH 0030p JIMTEPATyPHbIX HCTOYHUKOB 110
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BBIOPAHHOM TeMe, KOMILJICKCHO OCBETHTh
BOTIPOC B COOTBETCTBHU C TeMOH pedepara,
MOATOTOBUTH MPE3EHTALUIO SIS BHICTYILIICHHS
0 pe3yibTaTaM padOTHl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
MIPeUIaraloTCsl CIeAYIOINEe BAPHAHTHI:
IloozomoeKka K ayOumopHvim 3aHAmMUAM:
[IpopaboTka JIeKIINH, BHIITOIHEHHIE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
H3yuenue mamepuanos aumepamypHslx
UCHOYHUKOG:

[1], 2-15
[2], 21-432

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

18

2.1

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

18

Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEOOXOAUMO TPEBAPUTEIEHO U3YUHUTh TEMY U
3a[a9u BBITIOJTHEHUS Tab0opaTOpHOH paboTEHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YYCHHOMY B
paszgene "2. Mapkupoka ciautkoB Ge u Si.
TpaHCMyTallMOHHOE JICTUPOBAHKE CITUTKOB Si.
[lonydeHue CIUIaBHBIX P — N IEPEXO0B U
CO3/1aHHE OMHYECKUX KOHTAaKTOB" MaTrepuaity.
Ilodzomoska Kypcosozo npoexkma: Kypcosoii
IIPOCKT BBIMOJJHACTCA IO UHAUBUAYAJIBHOMY
3agaHuio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIE ITOKa3aTelld paboThI
000pyI0BaHMUs, BEIOPATh ONTUMAIIEHOE
pemenre. KypcoBoii mpoeKT npemxycMaTpruBaeT
MOSICHUTENBHYIO 3aIICKY C pacueTaMu
rpadudUecKyro 4acTh. B 3aaHne BXOOHUT pacdeT
CJIC/IYIOIINX MTOKa3aTeIeH:

Ilodzomogka K mexkyuiemy KOHmMpOiio:
[ToBTOpEeHNE MaTepuana mo pasaeny "2.
MapxkupoBka ciutkoB Ge u Si.
TpaHcMyTaIMOHHOE JTETHPOBAHNE CIIUTKOB Si.
[MosyueHue CIUIaBHBIX p — N IEPEXOOB U
CO3/1aHNEe OMHYECKHX KOHTaKTOB"
IlIposedenue uccnedosanuii: Pabora

8




BBIMOJTHACTCS [0 WHAUBUAYAIEHOMY 3aIaHHIO.
JIist npoBeieHusI UCCIICOBAHMS IPUMEHSICTCS
CIIEYIOIIE MaTePHAJIbI:

Iloozomoeka pacuemuo-zpagpuueckozo
3adanua: B paMkax pacueTHO-TpaUIecKoro
3a[JaHHS BRITIOJTHACTCSA YePTEK KOHCTPYKITHH.
J71s1 BBITIOJIHEHUS YEPTEKEN BBINOIHIIOTCS
MIpeaBapUTEIbHBIC paCueThl OCHOBHBIX
IoKa3artesel, KOTOphIe YKa3bIBAIOTCS Ha
4yepTeke. 3aJaHue BBIMOTHICTCS
WHAWBUAYaAJIbHO IO BapHaHTaM. B kxauecTBe TEM
3aJJaHKs PUMCHSOTCS CIICAYIOIINC:
Iloozomogka pedhepama: B pamkax
pedepaTHBHO YacTH CTYACHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MOJITOTOBUTH MIPE3CHTAINIO IS BBICTYIDICHUS
0 pe3yibTaTaM padOTHl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
MIPeUIaratoTCsl CIeAYIOINE BAPHAHTHIL:
Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHLI HA PCIICHUA MUHU3aJa4d 110
pasneny "2. MapkupoBka cnutkoB Ge u Si.
TpaHCMyTallMOHHOE JIETUPOBAHUE CIUTKOB Si.
[lonydeHue CIUIaBHBIX P — N IEPEXO0B U
CO3JJaHle OMUYECKUX KOHTAKTOB". CTyIE€HTHI
HE00XOIUMO TOBTOPUTH TEOPETUICCKHUI
MaTepHal, pa3o0paTh MPUMEPHI PEIICHUL
aHAJIOTUYHBIX 33/1a9. TIPOBECTH PACUETHI TI0
BapHWaHTY 3aIaHUS U CICTaTh BEIBOABL. B
Ka4eCTBE 3a/IaHUS HCIIONB3YIOTCS CICIYIOIIHE
YIPaKHEHUS:

Camocmoamensroe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa o paszaery "2.
MapxkupoBka ciutkoB Ge u Si.
TpaHcMyTanMOHHOE JTETUPOBAHNE CIIUTKOB Si.
[Monmy4yeHne CIIaBHBIX P — N IEPEXO0JI0B U
CO3/IaHEe OMHYCCKIX KOHTaKTOB"
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Ilposedenue Ikcnepumenma: Pabora
BBITIOJTHSETCS 10 MHANBUIYyaIbHOMY 33/1aHHIO.
J1yist IpoBeieHNs HCCIIeI0BaHMsI IPUMEHSIETCS
cienyromiee 00opyIoBaHHUE:

I10020mo6Ka K npaKmu4eckum 3auAmMuam:
Wzyuenne maTepuana mo pasgeny "2.
MapxkupoBka ciutkoB Ge u Si.
TpaHCMyTaIMOHHOE JTETHPOBAHNE CITUTKOB Si.
IMTomyaenne crmaBHBIX p — N IEPEXOAOB U
CO3JITaHNE OMUYECKUX KOHTAKTOB" IOJI'OTOBKA K
BBIITIOJIHCHUIO 3aﬂaHHﬁ Ha MPAaKTUYCCKUX
3aHATUAX

Ilodzomoska Kypcosoit padomul: Kypcopas
pabora npeacTaBieHa B BUAE KPYITHOU 3a/1auu
1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3a7aHus:

Ilo020moeKa K KOHmMPOIbHOU padome:
W3ydenue MaTepuanoB 1o pasueiy 2.
MapxkupoBka ciutkoB Ge u Si.
TpaHCMyTallMOHHOE JIETUPOBAHUE CIUTKOB Si.
[lonydeHue CIUIaBHBIX P — N IEPEXO0B U
CO3/IJaHUE OMUYECKUX KOHTAKTOB U IOJI'OTOBKA
K KOHTPOJIBHOI! paboTe

Ilo020mogka 0oknada, ebicmynienus:
3agaHue CBS3aHO C YIIyOJEHHBIM H3yYeHUEM
pa3/esioB AUCIMIUINHBI U CAMOCTOSTETIbHBIM
MIOMCKOM MaTEpHAJIOB ISl PACKPBITHS TEMBI
JIoKJIa1a. MaTepuaibl BRIIOJTHEHHOH paboThI
TIPE/ICTABISIFOTCS B SJICKTPOHHOM BHZE WIIH B
(opmMe pacriedaTaHHbIX IPE3EHTALHOHHBIX
crlaiiioB. B kauecTBe TEM JOKIAN0B CTYIEHTAM
MIPeUIaraloTCs CIeAYIOINEe BAPHAHTHI:
Iloozomoexa domawnezo 3adanua:
[MoaroroBka JOMaIIHETo 33/1aHKs HAIIPaBJIeHA
Ha OTPabOTKy YMEHUI pemeHus
npodeccHoHaNbHbIX 3aa4. JlomaniHee 3a1aHne
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"2. Mapkuposka ciutkoB Ge u Si.
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TpaHcMyTalMOHHOE JIETMPOBAHUE CIIUTKOB Si.
[MonyueHne crutaBHBIX p — N HEPEXOIOB U
CO3/1aHHe OMMYECKHX KOHTaKTOB" MaTepuaiy.
JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
U3Y4IHUTh JUTEPATYpPy U pa3o0paTh MpUMeEpHI
BEITIOJTHEHUS TTOTOOHBIX 3agaHui. [IpoBepka
JIOMAIIHET0 3aJaHus IPOBOJUTCS MO
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
Ilo020mo6Ka K ayOumopHovim 3aHAmuAM:
[TpopaboTka JeKInH, BBIIOJIHEHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKO8:

[1], 2-15
[2], 21-432

3. Xumuyeckas,
IEKTPOXUMHUYECKAs,
IUIA3MOXUMHUYECKas,

ra3oBas 00paboTka
MOJTYTIPOBOJHUKOBBIX
TUIACTHH.

18

3.1

3. XuMudeckasi,
INEKTPOXUMHUUECKAS,
IUIa3MOXUMHUYECKas,

ra3osas o0paboTka
MOJIyIIPOBOJHUKOBBIX
IJIaCTHH.

18

IlodzomogKa K npaKmuu4ecKum 3aHAMUAM:
W3yuenue marepuana no paszaeny "3.
Xumudeckas, SIeKTPOXUMHAIECKas,
IUTa3MOXHUMHUYECKas, Ta30Bas 00paboTka
TIOJTYTIPOBOTHIUKOBEIX TUIACTHH." TIOATOTOBKA K
BEITTOJTHEHUIO 33JJaHIH Ha MTPAKTHYECKIX
3aHATHUIX

Ilodzomoska Kypcosoit padomul: Kypcopas
paboTa npeacTaBiIeHa B BHJE KPYITHOM 3a1aun
o yueOHOMY Keicy, OXBaThIBaIOIIEH
HECKOJIBKO PacueTHBIX BOMPOCOB U BHIOOD
BapuaHTa MPOEKTHOTO pemeHus. [Ipumep
3aJaHHs:

Ilo020moeKa K KOHmMPOILHOU padome:
W3ydyenue MaTepuanoB 1o pasaeiny 3.
Xumudeckas, SIeKTPOXUMHAIECKas,
IUTa3MOXHUMUYECKAsl, ra30Bast 00paboTka
MOJTYTIPOBOTHUKOBBIX TUIACTHH. M MOJTOTOBKA K
KOHTPOJBHOI paboTe

IIposedenue 3xkcnepumenma: Pabora
BBITIONTHAETCS 110 MHAUBHUIYJIBHOMY 3aJIaHUIO.
Jlist mpoBeieHu st UCCIIeTOBAHMS PUMEHSIETCS
cienytomiee 000pya0BaHHE:

Iloozomoexa domawnezo 3adanua:
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[ToaroroBka goMalHero 3a1aHus HaIlpaBiIeHa
Ha 0TPabOTKY YMEHUI peleHus
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIIACTCS CTYICHTAM I10 H3YYEHHOMY B pa3Jieie
"3. XuMudeckas, 3eKTPOXUMIIECKasl,
IUTa3MOXHUMHUYECKas, ra30Bas 00paboTka
MIOJTYTIPOBOTHIKOBEIX IUIACTHH." MaTepHay.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOAUMO
W3YYUTH JUTEPATypy U pazoOpaTs IpUMEpHI
BBITIOJTHEHHS OA00HBIX 3a1aHui. [IpoBepka
JIOMAIITHEro 3aJIaHus! IPOBOJUTCS MO
MpeACTAaBJICHHBIM IMTMCbMCHHBIM pa60TaM.
Ilodzomogka K ayoumopHlm 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJIHCHHE U
MOJIrOTOBKA K 3amure jab. padoTh
Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJa4H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOoTKU pe3yNbTaTOB 110 H3YYCHHOMY B
paznene "3. Xumudeckasl, dJIeKTPOXUMHUYECKAs,
IJ1a3MOXHUMUYECKas, razoBas 06paboTka
MOJTYTIPOBOTHUKOBBIX IUIACTHH." MaTepHay.
Iloozomogeka Kypcosozo npoexma: KypcoBoit
IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJIBHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENH PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemrenre. KypcoBoif mpoeKT npemxycMaTpruBaeT
MOSICHUTEIHHYIO 3aIICKY C pacueTaMu
rpaduveckyio 4acTb. B 3amanue BxoauT pacuer
CIeAYIONINX MOKa3aTesei:

Camocmoamensroe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTEIFHOTO MaTepuaa o paszaeny "3.
XI/IMI/I‘IGCKaH, QJICKTPOXUMHNYCCKAs,
J1a3MOXUMUYECKas, razoBas 00paboTka
HOJYIPOBOJIHUKOBBIX IUIACTHH."

Iloozomogka pacuemno-zpaguueckozo
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3adanua: B pamkax pacyeTHO-rpayeCcKoOro
3aJ1aHusI BBITIOJHSACTCS YEPTEK KOHCTPYKIIHH.
J1J1s1 BBITIOJTHEHUS! YePTEXKEH BBIIOTHSIOTCS
IpeABapUTEIbHBIC PACUETHI OCHOBHBIX
MOKa3aTeJiel, KOTOphIe YKa3bIBAIOTCS Ha
yepTexe. 3agaHue BHINOIHACTCS
MHIVBHUIYaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3a7aHusI IPUMEHSIOTCS CIIETYIOIINE:
Ilodzomoeka doknada, evicmynienus:
3ajaHue CBS3aHO C YIIIyOJEHHBIM H3y4eHUEM
pa3aenoB JUCHUILUIMHBI U CAMOCTOATEIBHBIM
MTOUCKOM MaTepHaJIOB IS PACKPBITHS TEMBI
JI0KJIaaa. MaTepuaibl BBIOJIHEHHOH paboThI
MIPEJCTABILIIOTCA B JICKTPOHHOM BHJIE WIH B
(opMe pacriedaTaHHbIX PE3eHTAHOHHBIX
ciaiinoB. B kauecTBe TEM OKIIAIOB CTYyACHTAM
MPE/AIaraloTCsl CIEAYIONINE BAPHAHTHI:
Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
[ToBTOpEHNe MaTepuana no pasgeny "3.
XuMHYEcKas, HEKTPOXUMHUYECKas,
IUIa3MOXHMHYECKas1, ra30Basi 00padoTKa
MOJTYTIPOBOTHUKOBBIX TUIACTHH."

IlIposedenue uccnedoganuii: Pabora
BBIMOJIHACTCS 110 MHAWBUAYAIbHOMY 3a/1aHUIO.
Jlnsg npoBeieHUsI HCClIeIOBaHMS IPUMEHSIETCS
CIIEIYIOIINE MaTepHaIbl:

Ilodzomoeka pepepama: B pamkax
pedepaTiBHON YacTH CTYJIEHTY HEOOXO UM
IIPOBECTH 0030p JIUTEPATyPHBIX HCTOYHUKOB I10
BBIOpaHHOW TeMe, KOMIUIEKCHO OCBETHTH
BOIIPOC B COOTBETCTBHH C TEMOH pedepara,
MOJTOTOBUTH NPE3SHTAINIO JUIS BBICTYIICHUS
0 pe3ybTaTaM padOTHl HA CEMUHAPCKOM
3aHATHH. B KadecTBe TeM pedepaTa CTYACHTY
MIPeUIaraloTCs CIeAYIOINe BAPHAHTHI:
Iloozomoexa pacuemmnpix 3ad0anuil: 3ananus
OpMEHTHPOBAHBI HAa PEIICHNS MHUHN3aa4 110
pasneny "3. XuMuueckas, SeKTPOXUMHUIECKas,
IUIa3MOXUMHYECKasi, ra30Basi 00padoTKa
MOJYIPOBOJIHUKOBBIX IIIACTHUH.". CTyJEeHTBI
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HEOOXO0/IMMO TTIOBTOPUTH TEOPETUUECKHI
Marepuall, pa3odpars NpUMepHI PEIICHHs
AQHAJIOTUYHBIX 3a/1a4. IIPOBECTH PacUeThl 110
BapuaHTy 3a/laHUA U CAENATh BEIBOARL. B
Ka4ecTBE 3a/laHHA MCIIOIb3YIOTCS CIIETyOIIHe
YIpaKHEHUSL:

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 2-15
[2], 21-432

4. 3amuTHeie
JUDJIEKTPUYECKUE
IJIEHKYU B IUIAHAPHOU
TEXHOJIOTUHU

19

4.1

4. 3amuTHeie
JUDJIEKTPUYECKUE
IJIEHKYU B IUIAHAPHOU
TEXHOJIOTHH

19

Iloozomogxka pedhepama: B pamkax
pedepaTHBHOI YacTH CTYJCHTY HEOOXO UM
MPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB I10
BBIOpaHHOW TeMe, KOMIUIEKCHO OCBETUTh
BOIIPOC B COOTBETCTBHU C TEMOM pedepara,
MOJTOTOBUTH NPE3SHTALMIO JUIS BBICTYIICHUS
0 pe3yibTaTaM padOTHl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
MIPeUIaratoTCsl CISAYIOINE BAPHAHTHI:
Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MUHU3a1a4 110
pazneny "4. 3alIUTHBIE TUAIEKTPUIECKIE
IUIEHKHY B IIaHApHOHM TexHosoruu". CTyIeHTH
HEOOXO0/IMMO TIOBTOPUTH TEOPETUUECKHIA
MaTepHal, pa3o0paTh NPUMEPHI PEIICHU
aHAJIOTMYHBIX 33/1a4. TIPOBECTU PacUeThI 10
BapUaHTy 33/IaHKs U CAeNaTh BEIBO/IBL. B
Ka4yeCTBE 3aJaHUS HCIIONB3YIOTCS CICAYIOIIHE
YOpaXHEHUS:

CamocmosamensbHnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOJTHUTENBHOTO MaTepHaia o paszeny "4.
3amuTHBIE ANIICKTPHYECKHE TIIIEHKH B
TJIaHAPHOM TEXHOJIOTHH"

IIposedenue 3xkcnepumenma: Pabora
BBITIOJIHSETCS 10 MH/AMBUIYaJIbHOMY 33/IaHHIO.
JLJist IpoBeIeHNsT UCCIIeIOBaHUSI IPUMEHSIETCS
cienytomiee 000pya0BaHHE:

Iloozomoexa K npakmuyecKum 3aHAMUAM:
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W3yuenne maTepuaina no paszieny "4.
3aluTHBIC JUAJIEKTPUUECKHE TUIEHKU B
IJIaHAPHOM TEXHOJIOTUH" MOJTOTOBKA K
BEITTOJTHEHHIO 3aJaHIH Ha MMPAKTHYECKIX
3aHATHAX

Ilodzomoeka Kypcosoit pabomui: Kypcopas
paboTa nmpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PACUECTHBIX BOIPOCOB M BEIOOP
BapuaHTa MpOeKTHOro pewmeHus. [Ipumep
3a/laHus:

Ilo020mo6Ka K KOHMPOILHOU padome:
N3ydenne MaTepuanos 1o pazaemy 4.
3almuTHbIC JUAJIEKTPUUECKHE TUIEHKU B
IJIaHAPHOM TEXHOJIOTHH U MOJATOTOBKA K
KOHTPOJBHOI1 pabote

Ilodzomoeka doknada, evicmynienus:
3amaHue CBA3aHO C YTIyOJICHHBIM H3YICHUEM
pa3nenoB AUCIUTLTHHEI H CAMOCTOSATEIEHBIM
MTOWCKOM MAaTEepHAIIOB IS PACKPBITHS TEMBI
IoKIaga. Matepualbl BEITIOTHEHHOH paboTh
MIPEICTaBISIOTCS B DJIGKTPOHHOM BHUJIE WU B
(dbopme pacreyaTaHHbBIX MPE3CHTAIUOHHBIX
craiiioB. B xauecTBe TEM JOKIAN0B CTYIEHTaM
MIpeAaraloTcs CIeayIonue BapuaHThl:
Iloozomogka domauinezo 3adanua:
[MoxroToBka AOMAaITHETo 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKy YMEHUH peleHus
npogeccHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"4. 3amuTHBIE JUAJIEKTPUUECKHE IJIEHKU B
IUTAHAPHOW TEXHOJOruu" MaTepuainy.
JIOTIOTHUTETBHO CTYICHTY HEOOXOANMO
M3YYUTh JTUTEPATYPy U pazoOpaTh MpUMEPHI
BBITIOJTHEHUS TIOJ00HBIX 3aaanuid. [IpoBepka
JIOMAIITHETO 3aJaHus TIPOBOJIUTCS TI0
MIpeICTaBICHHBIM TUCHbMEHHBIM PaboTaM.
Iloozomoexa Kk ayOumopHoviM 3anAmMuAM:
[IpopaboTka JIEKIIUH, BHIITOTHEHHE U
IOJITOTOBKA K 3alIuTe J1a0. paboThI

15




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 BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszene "4. 3amUTHBIC TUAICKTPUIECKUE
IUIEHKY B TUIAaHAPHOHM TEXHOJIOTHH" MaTepHaiy.
Iloozomoeka pacuemuo-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpayecKoOro
3aJaHus BBIIOJIHACTCA YE€PTEIK KOHCTPYKIIUU.
J171s1 BBINIOJIHEHUSI UepTEekKEHN BBIOJIHSIOTCS
nmpeaABapUTEIIbHBIC PACYETBI OCHOBHBIX
Iokasatesel, KOTOpble YKa3bIBalOTCs Ha
yeprexe. 3allaHue BBIOJIHACTCS
WHAWBUIYAIBHO 0 BapuaHTaM. B kauecTBe TeM
3aJaHus TPUMCHSIOTCS CIICAYIOIIHE:
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIONHSACTCS 110 HHANBHIYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEN paOOTHI
000pynoBaHus, BEIOpaTh ONTUMAIBHOE
pemenne. KypcoBoil mpoekT npexycMaTpuBaeT
TOACHUTEJIbHYIO 3aIIUCKY C pacuceTaMu U
rpaduyeckyo 4acTb. B 3a1anue BXoAUT pacuer
CIeAYIOIINX MoKa3aTesei:

Ilposedenue uccredosanuii: Pabora
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
JL1s mpoBeIeHusI CCIIeIOBaHIS IPUMEHSICTCS
CIIEIYIOIIHE MaTepHabl:

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpenue maTepuana mno pasaeny "4.
3aII_[I/ITHLIe JUDJICKTPUICCKUEC IUIEHKU B
TJIaHAPHOW TEXHOJIOTHH"

H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[1], 2-15
[2], 21-432

5. IlonyueHue

18

Iloozomoeka pacuemno-zpadmuecxozo
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MOJYTIPOBOAHUKOBBIX
CTPYKTYP METOAOM
OIIUTAKCHH

5.1

5. IlonyueHue
MOTYTIPOBOJHUKOBBIX

CTPYKTYP METOJIOM
STMHUTAKCHU

18

3adanua: B pamkax pacyeTHO-rpayeCcKoOro
3a[JaHMs BBINOJIHACTCSA YePTEXK KOHCTPYKIIUH.
J1ns BeINOJIHEHUS YepTexkKel BBIMONHSAIOTCS
IpeABapUTEIbHBIC PACUETHI OCHOBHBIX
MOKa3aTeJiel, KOTOphIe YKa3bIBAIOTCS Ha
yepTexe. 3agaHue BHINOIHACTCS
MHIMBHUIYaJIbHO 110 BapuaHTaM. B kauecTBe TeM
3a7aHusI IPUMEHSIOTCS CIIETYIOIINE:
Iloozomoeka peghepama: B pamkax
pedepaTHBHOI YacTH CTYJICHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BbIOpaHHON TeMe, KOMIUIEKCHO OCBETUTh
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOJITOTOBUTH MIPE3CHTALUIO [ BBICTYIIICHUS
IO pe3yJbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyIeHTY
MPEATIaraloTCsl CIEAYIONIIE BAPHAHTHI:
Iloozomoexka pacuemmnvix 3ad0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHI MHUHN3a/1a4 110
pazneny "S. IlonydueHue noaynpoBOIHUKOBBIX
CTPYKTYp METOJOM 3nuTakcuu". CTyIeHTbI
HE00X0IUMO OBTOPUTH TEOPETUIECKUN
Marepuall, pa3odparh IpUMepbl pPeIIeHHs
AQHAJIOTHYHBIX 3a/1a4. TIPOBECTH PACcUeTHI 110
BapHaHTY 3a1aHUS U CAETaTh BEIBOABL. B
Ka4yecTBE 3aJaHUS HCIIONIB3YIOTCA CIEAYIOIIHe
YIpa>KHEHUSL:

Ilo020moeKa K meKyuiemy KOHmMpoJiio:
[ToBTOpEHNe Marepuana no pasgeny "S.
[MoxyueHne mosynpoBOAHUKOBBIX CTPYKTYP
METOJOM DIIUTaKCHU"

Camocmoamensroe usyuenue
meopemuyuecko20 mamepuana: Vzyaenue
JIOTIONTHUTEIHHOTO MaTepraa o paszaery "S.
[Tonmy4yeHne mOMyIPOBOAHUKOBBIX CTPYKTYP
METOIOM DIIUTaKCHH"

IIposedenue Ixkcnepumenma: Pabora
BBITOJTHACTCS 110 MHANBUAYAIEHOMY 3a/IaHHIO.
Jlns npoBeeHNsl UCClIe0BaHMs IPUMEHSETCS
creyroniee 000py10BaHHE!
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Ilod20mogKa K npaKmu4ecKum 3aHAMUAM:
W3yuenne maTepuaina no pasaeny "S.
[Monmy4yeHre MONYIPOBOAHUKOBBIX CTPYKTYP
METOIOM SIIUTAKCHUH'" TTOATOTOBKA K
BEITIOJTHEHHIO 3aJaHIH Ha MTPAKTHYECKIX
3aHATHAX

Ilodzomoeka Kypcosoit pabomui: Kypcopas
paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PACYCTHBIX BOIPOCOB U BEIOOD
BapHaHTa MIPOSKTHOro perieHus. [Tpumep
3a/laHus:

Ilo020mo6Ka K KOHMPOILHOU padome:
N3yueHue matepuainoB 1o pasueny 5.
[ony4yeHue MONYIPOBOAHUKOBBIX CTPYKTYP
METOJIOM 3IMUTAKCHH M MTOJITOTOBKA K
KOHTPOJBHOI paboTte

Ilod2omoeka domauinezo 3adanusn:
[MoxroToBka JOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUH pemeHus
npogeccCHOHANBHBIX 3aa4. JloManrHee 3a1aHue
BBIJIAETCS CTYJIEHTAM 110 U3YYEHHOMY B pasjelie
"S. INomy4eHue MoynpoOBOAHUKOBBIX CTPYKTYP
METOJIOM 3MUTAKCUU" MaTepualy.
J1OTIOTHUTEIBHO CTYICHTY HE0OXO0AUMO
U3YYUTh JTUTEPATYPY U pa300paTh MPUMEPHI
BEITIOJTHEHUS TTOTOOHBIX 3amanuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIpeCTaBICHHBIM MTUCBMEHHBIM padoTaM.
1lo020mo6Ka K ayoumopHnovim 3aHAmMuAM:
[IpopaboTka JIeKIIUH, BHITOITHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Iloozomoeka K rabopamopnoii pavome: J1nst
BBITIOJTHEHUS 33/IaHUH 10 TabopaTopHOi paboTe
HEOOXOIUMO NPEABAPUTEIHHO H3YIUTh TEMY H
3a[1a4H BBITIOJHEHNUS 1Tab0paTOpHOH paboTsl, a
TaK K€ U3y4UTh BOIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B
pasgene "5. IlonyueHne NOITynpOBOJHUKOBBIX
CTPYKTYP METOZOM SITUTAKCHH" MaTepUAITy.
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Ilodzomoska Kypcosozo npoexma: Kypcosoii
MPOEKT BBIIOJIHAETCS 110 UHIUBHIYILHOMY
3a7aHuio. B pamkax paboTsl HEOOX0AUMO
paccunTaTh OCHOBHBIC TTOKa3aTeNN paboThI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemenue. KypcoBoii IpOEKT MpeaycMaTpuBaeT
MOSICHUTENBHYIO 3aITICKY C pacueTaMy 1
rpadudeckyro 4acTb. B 3amanue BxoauT pacder
CIEeNYIOIINX NOKa3aTeNen:

Iloozomogka doknada, gblcmynieHusA:
3ajaHue CBS3aHO C YIIyOJCHHBIM U3y4EHUEM
pas3/iesioB AUCIMIUIMHBI U CAMOCTOSITEIbHBIM
TIOUCKOM MAaT€pHralioB AJid paCKpPbITUA TEMbL
JI0KJIaaa. MaTepuaibl BBIOJIHEHHOH paboThI
MIPE/ICTABISIFOTCS B QJIEKTPOHHOM BHJIE HIIH B
(opmMe pacriedaTaHHbIX IPE3EHTALNOHHBIX
ciaiinoB. B kauecTBe TEM OKIIAIOB CTYACHTAM
MPE/AIaraloTCsl CIEAYIONIIE BAPHAHTHI:
Ilposedenue uccnedosanuii: Pabora
BBITIOTHACTCS 110 HHANBULyaIbHOMY 33aHHIO.
JInist IpoBeIeHNs HCCIIEIOBAHUSI IPUMEHSIETCS
ClIeIyOLIIE MaTepHabl:

H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:

[1], 2-15
[2], 21-432
3a4er ¢ OLEHKOi 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
6 6. [TnanapHas 21 6 3 - 12 - Iloozomoeka pacuemuo-zpadpuueckozo
TEXHOJIOTHSL. 3adanua: B pamkax pacyeTHO-TpadHIECKOTO
[Momydenwue p-nn 3a1aHusI BBITIOJHSACTCS YEPTEK KOHCTPYKIIHH.
MepeX0JI0B METOI0M J1J1s1 BBITIOJTHEHUS! YepPTEKEN BBITTOJIHSIFOTCS
T dy3un. [IPEIBAPUTEIILHBIE PACUEThI OCHOBHBIX
6.1 6.111anapHas 21 6 3 - 12 - oKasaresield, KOTOpbIe YKa3bIBAIOTCS Ha
TEXHOJIOTHSL. yepTexke. 3ajaHue BBIIOIHASTCS

ITonyuenue p-nn
MEPEX0I0B METOAOM
Juddy3un.

WHIVUBUAYATBHO TI0 BapHaHTaM. B kauecTBe TeM
3aaHNS IPUMEHSIOTCS CIIEAYIOIIHE:
Iloozomoexa Kypcosozo npoekma: KypcoBoit
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MPOEKT BBIIOJIHAETCS 110 UHAUBHIYJILHOMY
3a7aHu0. B pamkax paboTsl HEOOX0AUMO
paccuuTaTh OCHOBHBIE ITOKa3aTesn paboThl
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBacT
MOSICHUTENBHYIO 3aIICKY C pacueTaMu 1
rpaduygecKyro 4acTs. B 3amaHme BXoOuT pacder
CIEeNYIOIINX NOKa3aTeNen:

Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEHUS 33/1aHUH 110 JJabopaTopHO padore
HEOOXOAUMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3a71a4M BBITIOJIHEHMS J1TaOOpaTOpHOil paboThI, a
TaK K€ U3y4YUTh BOIPOCHI BApUAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "6. [ImanapHast TeXHOJIOTHSI.
[omy4yenne p-1 mepexoa0B METOIOM
mudpdy3un." MaTepuany.

Ilposedenue Ixcnepumenma: Pabora
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
JIns mpoBeieHusI UCCIIeIOBaHIS IPUMEHICTCS
cienyromiee 000pyIOBaHHUE:

Ilo0zomogka K ayOumopHvlm 3aHAMUAM:
[IpopaboTka JIEeKIIH, BEITOJHEHUE U
MOJICOTOBKA K 3amure jab. paboTh
IlodzomogKa K meKkyuiemy KOHmMpOio:
[ToBTOpEeHNe MaTepuana no pasaeny "6.
[Tmanapras trexHonorus. [lomydenue p-im
nepexoaoB MetonoM auddysun."
Ilodzomoeka doknada, vicmynienus:
3amaHue CBA3aHO C YrIyOJICHHBIM H3YICHUEM
pa3aenoB AUCIUILTHHEI H CAMOCTOSTEIEHBIM
TIOUCKOM MaTEpHaJIOB JUISl PACKPBITHS TEMBI
JToKJIaga. Matepualsl BEITIOJTHEHHOH paboThl
MPE/ICTABILIFOTCS B QJIEKTPOHHOM BHIE HIIH B
(bopmMe pacriedaTaHHbIX MPE3EHTAHOHHBIX
craiiioB. B kauecTBe TEM JOKIAN0B CTYEHTAM
MIPEUIaraloTCs CIeAYIOINe BAPHAHTHI:
Iloozomoexa kK KOHmMpoNbLHOU padome:
W3yuenne maTepuanos no pasueny 6.
[Tnanapras texnonorus. [lonydenue p-i
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Mepexo0B MeTo oM auddy3uu. u NoAroToBKa
K KOHTPOJIbHOW padoTte

Ilodzomogxa Kypcosou padomei: Kypcopas
paboTa npeAcTaBiIeHa B BUAE KPYITHOHN 3a1a91
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3a7aHus:

I10020mo6Ka K npaKmu4eckum 3auAMuam:
W3yuenne maTepuana no paszgeny "6.
IInanapHnas TexHosorus. Ilonyuenue p-n
nepexoJioB MeTooM Au(dy3un." moaroroBka K
BBITNIOJTHCHHUIO 3aHaHHﬁ Ha MPAaKTUYCCKUX
3aHATUAX

Ilooz0mogka domauinezo 3adanun:
[ToaroroBka KOMaIIHETO 3aAaHUS HAIIPABICHA
Ha OTPaOOTKY YMEHUH pelIeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3aaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pasJielie
"6. [Inanapuas Texnonorus. [lonyuenue p-n
Iepexoi0B MeToAoM Au(pdy3un." MaTepuay.
J1OTIOTHUTEIBHO CTYICHTY HEOOX0AUMO
U3YYUTH JIUTEPATypy U pazodpaTh MpUMEPEI
BBITIOJTHEHUS TOJI00HBIX 3aaanuid. [IpoBepka
JIOMAIITHEro 3aJIaHusl IPOBOJIUTCSI MO
MMpEACTABIICHHBIM IMTMCbMCHHBIM pa60TaM.
Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOJHUTEIBLHOTO MaTepuaa o paszaeny "6.
[Tnanapnas texnonorus. [loxyaenne p-n
nepexoaoB MetonoM auddysun."

IIposedenue uccnedosanuii: Pabora
BBITIOJTHACTCA 110 MHANBUAYAJIbHOMY 3a1aHUIO.
Jl1st mpoBeieHus UCCleI0BaHUS IPUMEHSIETCS
CIIEIYIOIINE MaTepPHaIbL:

Iloozomoexa pepepama: B pamxax
pedepaTuBHON YacTH CTYACHTY HEOOXOAUM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOUHUKOB IO
BBIOpaHHOW TeMe, KOMIUIEKCHO OCBETUTH
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
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MOJATOTOBUTH NPE3CHTALMIO JUIS BBICTYIICHUS
IO pe3yJbTaTaM paboThl Ha CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyICHTY
MPEATIaraloTCsl CIEAYIONIIE BAPHAHTHI:
Tloozomoexa pacuemnvix 3a0anuii: 3axaHus
OPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
paszemny "6. [ImanapHas TEXHOJIOTHS.
IMomyueHne p-11 IEPEX0A0B METOIOM
mudpdy3un.". CTyIeHTH HE0OX0IUMO
MOBTOPUTH TEOPETHYECKUI MaTepHall,
pa3o0paTh NpUMEpPHI PEIICHU AaHATOTUYHBIX
3a7a4. MPOBECTH PacyeThl 10 BAPHAHTY 3aJaHUA
U cJieNlaTh BBIBOJBL. B kauecTBe 3amaHus
HCTIONB3YIOTCS CIEIyIONUe YIPaKHEHHS:
H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:

[1], 2-15
[2], 21-432

7. Uonnoe
JIETUPOBaHUE
MOJIyIPOBOIHUKOBBIX
miacTuH. PesxxumMebl
OT)KHTa

21

12

7.1

7.MoHHOE nerupoBaHue
IIOJIYIIPOBOXHUKOBBIX
IJIACTUH. PexuMbl
OTXKHTa

21

12

Camocmoamesibnoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepraa o pasery "7.
HonHoe nerupoBaHre MOTYIIPOBOTHUKOBBIX
mIacTuH. Pexxumel oTxura"

IIposedenue skcnepumenma: Pabora
BBITIONTHAETCS 110 UHAUBHUIYJIbHOMY 3aJIaHUIO.
Jli1st mpoBeieHu st uccieIOBaHMs MPUMEHSIETCS
cienytomiee 000pya0BaHUE:

Ilo0zomoeKka K npakmuueckum 3anamusam:
W3yuenue matepuana no pasaeny "7. Monnoe
JIETUPOBaHHUE MOTYIPOBOJHUKOBBIX TUIACTHH.
PexxuMEBI oTxura" MOJAroTOBKA K BBIIIOJTHEHHUIO
3aJJaHU{ Ha MPAKTUICCKUX 3aHATUSIX
Ilodzomogxa Kypcosou padomui: Kypcopas
paboTa mpejcTaBlieHa B BUAE KPYIMHOW 3aa9u
o yueOHOMY Keicy, 0XBaThIBAIOMIEH
HECKOJIBKO PacueTHBIX BOMPOCOB U BHIOOD
BapuaHTa MPOEKTHOTO pemeHus. [Ipumep
3aaHHS:

Iloozomoeka Kk KonmpobHOU pabome:
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W3ydyenue marepuaios 1o pasaeny 7. MonHoe
JIETUPOBAaHKE MOJIYIPOBOJIHUKOBBIX MJIACTHH.
PexuMBbI OT)KUTa ¥ TOJTOTOBKA K KOHTPOJIBHOM
pabote

Ilodzomoeka doknada, evicmynienusn:
3amaHue CBSA3aHO C YTIyOICHHBIM H3YICHUEM
pa3menoB AUCIUTUTUHEI U CAMOCTOSATEEHBIM
MTOWCKOM MAaTEepHAJIOB IS PACKPHITHS TEMBI
IToKIIaga. MaTtepuralbl BEITIOTHEHHOH paboThl
MIPEICTABIISIOTCS B DJIGKTPOHHOM BUJIE WU B
(dbopMe pacreyaTaHHBIX MPE3CHTAIUOHHBIX
caiiioB. B xauecTBe TeM JAOKIAA0B CTyIEHTaM
IIpeUIaraloTCs CIeyIoIe BApHAHTHI:
Iloozomogka domauinezo 3adanua:
[ToaroroBka qOMaITHETO 3aJaHUS HAIIpaBJICHA
Ha OTPabOTKy YMEHUH pereHus
npogeccHOHANBPHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3Jieie
"7. loHHOE NeTupOoBaHue NOTYNPOBOJHUKOBBIX
IJIacTUH. PexxuMbl oTxura" marepuany.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOANMO
W3YYUThH JTUTEPATYPy U pazoOpaTh MPUMEPHI
BBITIOJTHEH U TTIOJI00HBIX 3aganuid. [IpoBepka
JIOMAIITHETO 3aJ]aHus IPOBOJIUTCS TI0
MpeICTaBJICHHBIM TUChbMEHHBIM PaboTaM.
Ilo0z0mogKa K ayOumopHviM 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboTHI
Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUI TI0 JTAO0OpaTOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4 BBHITIOJHEHUS JIA00PaTOPHOU paboTHI, a
TaK )K€ U3y4UTh BOTIPOCH BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
paszgene "7. loHHOE NleTnpoBaHue
MIOJIYIPOBOTHUKOBBIX TIACTHH. PexXuMBbI
OoTXKHra" MaTepHuaiy.

Iloozomoexa Kypcosozo npoexkma: KypcoBoit
MPOEKT BEHITIOHSCTCS 10 WHAUBHIYATHHOMY
3amannio. B pamkax paboTel HEOOXOIUMO
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paccYUTaTh OCHOBHBIC TIOKA3aTeNIN PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
peuenue. KypcoBoil poekT npeaycMaTpuBaeT
MOSICHUTENBHYIO 3aIICKY C pacdeTaMu
rpadudecKyro 4acTe. B 3amaHme BXoOuT pacder
CIENYIOIIMX NOKa3aTeNen:

Iloozomoeka pacuemuo-zpaguueckozo
3adanua: B paMkax pacueTHO-TpaUIecKoro
3a[JaHHs BRITIOJTHACTCS YePTEK KOHCTPYKIIHH.
JI71s1 BBITIOJTHEHUS YepTeKel BBIMOIHIIOTCS
MIpeIBapUTENIbHbIE PACUEThl OCHOBHBIX
MoKazaresei, KOTOPhIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
WHIMBUAYATbHO TI0 BapHaHTaM. B kauecTBe Tem
3a/laHusl MPUMEHSIOTCS CIeAYIOLIHE:
Ilposedenue uccnedosanuii: Pabora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
JIns mpoBeieHusI UCCIIeAOBaHMS IPUMEHSICTCS
CIIeIYIOIIHE MaTepPHabl:

Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHNS MIUHU3a1a4 110
pazneny "7. loHHOE JerupoBanue
MOJIYIPOBOTHUKOBBIX TIACTHH. PeXUMBI
omxura". CTy€HTbl HEOOX0AUMO TIOBTOPHUTH
TEOPETUYECKUI MaTepuall, pa3o0paTh IPUMEPHI
pelIeHNs aHATOTHYHBIX 3aJ1a4. TPOBECTH
pacueTsl 10 BapHAHTY 33aJaHUs U CIIENATh
BEIBOJIBI. B KadecTBe 3a1aHUs HCIOIB3YIOTCS
CIIEIYIOMINE YIPaKHCHHUS:

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpenue marepuaina no pasaeny "7. Nonnoe
JIETMPOBaHKE MOJIYIPOBOJIHUKOBBIX MJIACTHH.
Pexxumbl oTxura"

Iloozomoexa pepepama: B pamxax
pedepaTuBHON YacTH CTYACHTY HEOOXOAUM
MIPOBECTH 0030 JUTEPATYPHBIX UCTOYHHKOB 110
BBIOpAaHHOW TeME, KOMIUIEKCHO OCBETUTh
BOIPOC B COOTBETCTBHUH C TEMOM pedepara,
MOJITOTOBUTH MIPE3CHTAIHIO JUIS BBICTYIDICHUS
0 pe3ysbTaTaM pabOThl HA CEMUHAPCKOM
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3aHATHH. B KauecTBe TeM pedepaTa CTyICHTY
MIpeJIaraloTcs CIeyIOIUe BApUAHTBI:
H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:

[1], 2-15
[2], 21-432

8. ®oTonurorpadmus,
UMMEpCHOHHAS
nuTorpadus, peHTTeHO-
U DJIEKTPOHHAS
aurorpadusi.

21

12

8.1

8. doronurorpadus,
UMMEpPCUOHHAS
autorpadusi, peHTreHo-
Y 3JIEKTPOHHAs
aurorpadus.

21

12

Iloozomoeka pacuemuo-zpaguueckozo
3adanua: B paMkax pacueTHO-TpaUIecKoro
3a[JaHHs BRITIOJTHACTCS YePTEK KOHCTPYKIIHH.
J71s1 BBITIOJIHEHUS YEPTEKEN BBINOIHIIOTCS
npe/IBapUTEIIbHbIC PAaCYeThl OCHOBHBIX
Iokasartesel, KOTopble YKa3bIBalOTCs Ha
yeprexe. 3allaHue BBIOJIHACTCS
WMHIMBHIYaIBHO 110 BapuaHTaM. B kauecTBe Tem
3aJaHUs IPUMEHSIOTCS CIIeAYIOIINE:
IlodzomogKa K neKyuiemy KOHmpoio:
[ToBTOpEHNe MaTepuana no pasaeny "8.
®doronurorpadus, IMMEpPCHOHHAS JINTOTpadus,
PEHTICHO- U 3JICKTPOHHAs TuTorpadus."
Ilposedenue uccnedosanuii: Pabora
BEITIOJTHACTCS 110 WHAWBUAYAIEHOMY 3aIaHHIO.
Jlnsg npoBenieHUsI HCClIeIOBaHMS IPUMEHSIETCS
CIIEIYIOIINE MaTepHaIbl:

Iloozomogka peghepama: B pamkax
pedepaTHBHOI YaCTH CTYJICHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BBIOPAHHOM TeMe, KOMIUIEKCHO OCBETUTh
BOTIPOC B COOTBETCTBHH C TeMoM pedepara,
MOJITOTOBUTH MIPE3CHTAINIO IS BBICTYIDICHUS
0 pe3yibTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
MPEeUIaratoTCs CICAYIOINES BAPUAHTBI:
Ilod20mogxa pacuemnvlx 3a0anuii: 3a1aHus
OpPHEHTHPOBAHBI Ha PEIICHHS MHUHU3a/1a4 110
pasneny "8. ®oTtomutorpadus, *UMMEpPCHOHHAS
nurorpadus, pEeHTIeHO- U JIEKTPOHHAS
surorpadus.”. CTyIeHTBI HE00X0AUMO
MOBTOPUTh TEOPETHYECKUI MaTepHall,
pa3o0parh NpUMepbI PElIeHHs] AHATOTHYHBIX
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3aj1a4. IPOBECTU PacyETHI 110 BAPHAHTY 3a1aHUs
U clenaTh BEIBOABL. B KauecTBe 3aiaHus
UCTIONB3YIOTCS CIIETYIOLINE YIPaKHEHUS:
Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery "8.
®doronurorpadus, IMMEpPCHOHHAS JINTOTpadus,
PEHTIeHO- U 3JIEKTPOHHAs TuTorpadus."
Ilposedenue Ixcnepumenma: Pabora
BBITIOJTHSETCS 10 MHANBUIyaIbHOMY 331aHHIO.
Jl1st mpoBeieHus UCcCle10BaHUS IPUMEHSETCSA
cienytomiee 060pyaoBaHUE:

Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
N3yyenne matepuana no pazaeny "8.
dotonurorpadusi, IMMEpCHOHHAs JTUTOrpadus,
PEHTIEHO- U 3JIEKTPOHHas JuTorpadus.”
MOATOTOBKA K BBITIOJIHCHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX

Ilodzomoeka Kypcosoit padomui: Kypcoas
paborta npeacTaBiIeHa B BUAE KPYITHOHN 3a1a9u
Mo y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB U BBIOOD
BapuaHTa MPOEeKTHOro pemenus. [Ipumep
3aaHuA:

Ilo0z0mogKka K KOHMPOILHOU padome:
N3ydenne MaTepuaoB 1o pazieny 8.
®dotonurorpadust, IMMEpCHOHHAs JTUTOrpadus,
PEHTIeHO- U JIEKTPOHHAs JJUTOrpadus. 1
MOJIrOTOBKA K KOHTPOJIbHON paboTe
Ilodzomoeka doknada, evicmynienus:
3ajaHue CBS3aHO C YIIyOJCHHBIM H3yYeHUEM
Ppa3/esIoB AUCIMIUINHEL X CAMOCTOSTEIbHBIM
TIOMCKOM MaTE€pHaJIOB JJId paCKpPBITUA TEMBI
JToKJIaga. MaTtepualsl BEIIOTHEHHOH paboThl
MPEACTABIIAIOTCA B OJICKTPOHHOM BUIC UJIN B
(dhopMe pacrieyaTaHHBIX MIPE3EHTAIIMOHHBIX
claiiioB. B kauecTBe TEM JOKIAL0B CTYAEHTAM
MIPeUIaraloTCs CIeAYIOINe BAPHAHTHI:
Ilodzomogxa domauinezo 3a0anus:
[ToaroroBka oMaIIHero 331aHKs HAIIPaBJIeHa
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Ha 0TPabOTKY YMEHUI peleHus
npodeccnoHaNBHBIX 3a/1a4. JlomalHee 3aaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"8. ®oTtonurorpadus, IMMEpCHOHHAS
nurorpadus, peHTIeHO- U 3IEKTPOHHAS
murorpadus.” MaTepuany. JloIOTHATETEHO
CTYZEHTY HEOOXOANMO U3Y4NTh JIUTEPATYPY H
pa3o0patTs MpUMEPHI BHITOTHEHUS TTOTOOHBIX
3anaHuil. [IpoBepka JoMalIHETrO 3aJaHUs
MIPOBOJNTCS TIO MPECTaBICHHBIM THCHbMEHHBIM
paboTtam.

Ilodz0mogKa K ayoumopHnsim 3auamusm:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amuTe jJab. paboTh
Ilodzomoeka K nadbopamopnoit padome: Jlns
BBITIOJTHEHMS 33/1aHHUH 110 T1a00paTopHOH padoTte
HEOOXOANMO TPEIBAPUTEIBEHO U3YIHTh TEMY 1
3a71a4¥ BBITIOJHEHHMS JTaOOpaToOpHOl paboThI, a
TaK kK€ NU3y4UTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
paszgene "8. ®oTonuTorpadus, UMMEpCHOHHAS
JUTOTpadust, PEHTTECHO- U JICKTPOHHAS
autorpadus.” MaTepuany.

Ilodzomoska Kypcosozo npoexkma: Kypcosoii
IIPOCKT BBIMOJJHACTCA IO UHAUBUAYAJIBHOMY
3agaHuio. B pamkax paboTel HEOOXOIUMO
paccunuTaTh OCHOBHBIE ITOKa3aTesn paboThI
00opyoBaHusl, BEIOPATh ONTHMAIILHOE
pemienue. KypcoBoiif npoekT npegycMarpuBaeT
MOSICHUTENBHYIO 3aITHCKY C pacueTaMy 1
rpadudeckyro 4acTb. B 3amanue BxoauT pacuer
CJIC/IYIOIINX MTOKa3aTeIeH:

H3yuenue mamepuanos 1umepanmypHsix
UCHMOYHUKOG:

[1], 2-15
[2], 21-432
9 9.0 22 7 12 H3yuenue mamepuaios iumepamypHoix
9.1 9. 22 7 12 UCHOYHUKOG:

[1], 2-15
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[2], 21-432

10 10. 23 7 4 - 12 - H3zyuenue mamepuanog iumepamypHslx
10.1 10. 23 7 4 - 12 - UCHLOUHUKOB:
[1], 2-15
[2], 21-432

DK3aMeH 36.0 - - 0.5 - 33.5

Bcero 3a cemecTp 144.0 32 16 0.5 60 335
Hroro 3a cemecTp 144.0 32 16 2 0.5 93.5
HUTOIro 252.0 64 32 2 0.8 153.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTaIlMK IO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHast padora; TK — Texymumii KoHTposb; [TA — npomexxyrouHas

arrecranusa
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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 MONOKEHUS U TANbl PA3BUTUS MUKPOUIEKTPOHUKHU. Dr3rueckre OCHOBBI U
METO/Ibl MEXaHUYEeCKON 00pabOTKU MOITYIPOBOJHUKOBBIX MaTepHAIOB

1 Ilokomnenuss mpuOOPOB SIIEKTPOHHOW TEXHHMKH. OTambl pPa3BUTHS MHKPOAJIECKTPOHHKH.
[TpaBuno Mypa. IloHsATHE MHUHUMAaIBHOIO TOHOJOTHMYECKOro pasmepa. Pusznyeckue OCHOBBI
nUTM¢OBaHUS U TOJIMPOBAHUS: XPYIKOE pa3pylIeHHE W IUlacTH4ecKas aedopMalius, co3aaHue
TEXHOJIOTUYECKUX YCIIOBUM JUIsl pealn3aluu 3TuX IpoueccoB. OmnpeneneHne KpUTUYECKOIO
pasmepa aOpasuBHOro 3epHa. Omnrtummzanusi mnporecca nuMdoBaHus. Buasl W CcBOWCTBa
abpa3uBHbIX MaTepuanoB. ClocoObl pe3aHus CIUTKOB Ha IUIACTHUHBI U IIACTUH — HA KPUCTAILIBI..

2. 2. Mapxuposka caumxos Ge u Si. Tpancmymauyuonnoe necuposanue caumxos Si. Ilonyuenue
CNJIABHBIX D — N Nepexo008 U CO30AHUE OMUYECKUX KOHMAKMOE8

2.1. 2. MapkupoBka ciutkoB Ge u Si. TpaHcMyTallMOHHOE JISTUPOBAaHUE CIUTKOB Si.
[TomyueHue CrIaBHBIX P — N IEPEXO/I0B U CO3/IaHUE OMUYECKUX KOHTAKTOB

2. OteuyecTBEHHBIC METOJBI MAapKUPOBKH CIUTKOB (Ge, Si M 3MHUTAaKCHATBHBIX CTPYKTYP.
Pa3Opoc »onexkTpuueckux MapaMeTpoB CIMTKOB KpPEMHHS, BBIPAIIEHHBIX W3 JIETUPOBAHHBIX
paciuiaBoB. TpaHCMYTallMOHHOE JIETUPOBAHUWE KPEMHHUS KaK METOJ, IMO3BOJISIIOIIMN IOIy4aTh
CIIUTKM C MUHUMAJIbHBIM pazOpocoMm mapameTpoB. Dusnueckre OCHOBBI METO/A, BUIBI SICPHBIX
npeBpamieHnii  (B-pacnazn) B CIMTKAaX KPEeMHHS NpU  OOJYYEHHH BBICOKOIHEPTETUYECCKUMU
yactuuamu. JlazepHoe nerupoBaHHe Kak MeTO CIulaBieHus. Brnusaue dopmbl p-n mepexona Ha
€ro JJIEKTPUYECKHE XapaKTepUCTHMKU Ha IpUMEpEe TOYeHYHOro p-m nepexona. OmnpeneneHue
OMMYECKHUX KOHTAKTOB U POJIb CILJIABJICHUS [IPH CO3JaHUN OMUYECKUX KOHTAKTOB.

3. 3. Xumuueckas, d1eKmpoXuMuieckas, niasmoxumMuieckas, 2a308adsa 00pabomxa
HONYNPOBOOHUKOBBIX NAACTIUH.

3.1. 3. Xumudeckasi, JIeKTPOXUMHYECKas, IUTA3MOXUMUYECcKasi, ra3oBast 00paboTka
MOJYIIPOBOTHUKOBBIX IIIACTHH.

3. OTMBIBKa IMOJIYIIPOBOAHHUKOBBIX IIJIACTHUH. MCTO)II)I MOJIYUCHHUSA W KOHTPOJIbL KadCCTBa
JIeMOHU30BaHHOW BoAbl. KoHTposnp KkayecTBa IUTACTUH Mocie OTMBIBKM. OO0e3kupuBaHHE
KPEMHHEBBIX INJIACTUH W TPaABJICHUC B JKHUAKHUX TPaBUTCIIAX. TexHonornuecKkui mponecc
ANIEKTPOXUMHUYECKOH  o0paboTku. HMoHHO-Ia3sMeHHas  00pa0oTka  MOJTYHPOBOJHHKOBBIX
MmaTtepuainoB. [‘a3oBas 00paboTka KpEMHHUEBBIX IJIACTHH DNEeKTPOXUMHUYECKOE TpaBIIEHUE
kpemHus. [lopucTelii KpemHHH: crmoco0 NodydeHus, Kiaccu(uKalus, CBOWCTBA, BO3MOXHbBIE
00yacTu MPpUMEHEHHUS.

4. 4. 3awummvle Ouaﬂekmpuqecmw NAEHKU 8 NIAHADHOU MEXHOA02UU

4.1. 4. 3anuTHBIE TUAIEKTPUUECKUE TUIEHKN B IJITAHAPHOW TEXHOJIOTHH

Ha3nauenue nuanexkrpudeckux Ii€HokK. Ilomyuenne niu€Hok TMOKCHAAa KPEMHUS TEPMUYECKUM
OKHCJICHHEM, KHHETHKa IpOollecca, 3aBUCHUMOCTh TONIIMHBEL cios Si02 OoT BpeMEHM OKHUCIICHUS.
OCOOEHHOCTH OKHUCIIEHHsI B CyXOM M BJIaXHOM Kuciopoze. [lomyueHue auokcuiga KpeMHUS
METOJIOM MHPOJIN3a, OCAXKJIECHUWE TUOKCHAAa KpeMHHs M3 ra3oBod (as3pl. HuskoremmeparypHbie
METOJbl TOJY4YEHHUs IUIEHOK AMOKCHIA KpeMHHUs. MeToapl MOIy4deHHMsT M CBOMCTBAa HUTpPHUIA
kpemuus (S13N4). KoHTpoas mapamMeTpoB 3allIUTHBIX UIEKTPUUECKHUX TUIEHOK.

5. 5. llonyuenue nOJZVI’lDOSOaHMKOGbZX cmpyKkmyp MemoOOM INUMAKCUU

29



5.1. 5. Ilony4yeHue nosynpoBOAHUKOBBIX CTPYKTYpP METOJIOM SIUTAKCUU

5. TexHonorus razoda3zHol SMUTAKCHUU. 3aBUCHMOCTh CKOPOCTH SIMUTAKCHAIBHOTO POCTa OT
KOHIIeHTpauuu Terpaxiopuna kpemuus (SiCl4). Kunetnka pocra 3NHMTAaKCHAIBHOTO —CIIOA.
TemmneparypHast 3aBHCHMOCTb CKOPOCTH pOCTa 3MUTAKCUAIBHOIO CJI0si, 0OOCHOBaHHE BbIOOpa
paboueii obmacTu TemmepaTyp. MeToabl JISTUPOBaHUS dMUTAKCUANBHBIX c10EB. 3amemenue SiCl4
JPYTUMH COEIMHEHUSIMU C MEHbIIEeH sHeprueil akrupanuu npouecca. O00pyoBaHUE U TEXHOIOTUs
AMUTAKCUAIBHOTO  BBIPAIIMBAHUS KPEMHHUS XJOPUAHBIM METOJOM. MonekyisapHo-iyueBas
snuTakcud. JXKuakodasHble METObI SNUTAKCHU. JleheKThl SNUTaKCHATIBHBIX CTPYKTYP U METOBI UX
KOHTpOJIs. Busel 000pynoBanust st )KUAKO()A3HOM SMUTAKCHU.

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

6.1. 6.ITnanapuas rexnonorus. [loxydyenue p-m nepexo 0B MeToaoM nupGy3HuH.

6. Ilonsatme mnnaHapHoM TexHoioruu. Co3gaHue p-m IEepexonoB MeroaoM aupdys3um.
MexaHu3Mbl 1 OCHOBHBIC ypaBHeHHs nuddy3un. Juddy3us u3 66CKOHEUHOr0 W OrpaHHYECHHOTO
UCTOYHUKOB. Pacmpenenenue mnpumeceili B  MHOrocioHoil  1ud¢y3MoOHHOH  CTpPYyKType.
Pacnpenenenne mnpumeceid B peanbHbIX AU(PY3HOHHBIX cTpyKTypax. OOBSICHEHHE NPUIHH
OTKJIOHEHUSI PEalbHbIX JAHHBIX OT pacueTHbIX. OCHOBHBIE MCTOYHMKH JICTUPYIOIIMX IPUMECEH.
Texnonormueckue meroabl auddysuun m obopymoBanue. Meroabl KOHTpoOdsS Au(Qy3nOHHBIX

CTPYKTYP.

7. 7. MonHnoe necuposanue I’lOJZVI’lDOGO()HMKOGle naacmun. Peosicumbl omorcuea

7.1. 7.1MloHHOE NerupoBaHue MOTYTPOBOAHUKOBBIX IUIACTHH. PexXnMBbl oTKUTA

7. JlocTouHCTBa 1 OrpaHuyeHus: MeTojia noHHOoro jeruposanus (MJI). Ob6opynosanue ans WUJI,
MCTOYHHKH MOHOB, CETapupoBaHNE MOHOB. M3MepeHue 1036l JerupoBanus. Pacnpenenenie HoHOB
B TIOJIYIIPOBOJHUKOBBIX MHUIIEHSX. AMop¢dHas MulieHb. PacmpeneneHne MOHOB B MUIIEHU TpU
HAJIMYUK KaHanupoBaHUs. OTXKHUI MMIUIAHTUPOBAHHBIX CTPYKTYp. 3aBHCHUMOCTb TEMIIEpaTyphl
OTXKHTa OT KOJIMYECTBA CTPYKTYPHBIX HapyIICHWH B moxynpoBomHuke. [lepeBom mpumecu B
AIIEKTPUUYECKH AaKTHBHOE COCTOSHHE IIyTeM OTKUIa, METOJ MMIUIAHTAllMM C MOCIeayromei
amop¢uzanueii kpemHus. Co3gaHHe CaMOCOBMEIIEHHOTO M30JIMPOBAHHOTO 3JEKTPOAA METOJ0M
NJI. Co3nanue KOHTAKTOB JJIS «MEJIKUX» P-TI IEPEX0/I0B C MOMOIIBI0 HOHHOW UMILJIaHTALUH.

8. 8. @omorumozpadhus, ummepcuonnas aumozpagusl, peHm2eHo- U IJNeKmMpPoOHHAs

ﬂumoeganguﬂ.

8.1. 8. ®oronurorpadus, IMMEPCUOHHAS TUTOrpadusi, pEHTTEHO- U 3JIEKTPOHHAs JIUTOrpadus.

8. ®ortonuTtorpadus B MPOU3BOACTBE MOJYIPOBOJHUKOBBIX MpHOOPOB. IIporeccs npsmoit u
obparmieHHoit ¢goronutorpaduu. HeratuBHble u mo3uTHBHBIE (PoTOpe3ucTbl. OCHOBHBIC ATAIBI
¢doronutorpapun: o6paboTka IMOBEPXHOCTH, HAHECEHME, CYIIKa, 3aAyOJIMBaHHE U yJalleHHe
dotopesucta (DP). DkcnonupoBanne DP YD-uznydeHuem, orpaHudeHUE TOMOJIOTHUECKUX
pa3mepoB. COBpEMEHHBIE TEXHOJIOTMYECKHE METOBI, I03BOJISIIOIINE YMEHBIIATh TOMOJIOTMYECKUN
pasmep. Ummepcronnast nutorpadus, peHTTEHOBCKAsl U JJEKTPOHHAS JUTOTpadusi U UX BIHSHUE
Ha Ttonosiornyeckue pasmepel MC. AHanu3 cxeM YCTaHOBOK HMMMEPCHOHHOM M DIIEKTPOHHOMN
mutorpaduu. Co3iaHue reTepornepexojoB Kak CHocod yYMEHBIIEHHs! TOMOJIOIMYECKHUX pa3MeEpoB
NC (mpumepsl reTepornepexoioB).

9.9.0

9.1.9.
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10. 10.

10.1. 10.
10..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1.1;

NGO~ WDN
NN

3.4. Tembl 12a60paTOPHBIX padoT
HE MPEyCMOTPEHO

3.5 KoncyabTanuu

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBIX B HUX KOMIIeTEHIIU

3annaHupOBaHHBIE PE3yIbTAThI

Howmep paznena qucrumniuas (B

O1eHOYHOE CPEACTBO

Konanr
00y4eHUs IO TUCLIUILINHE COOTBETCTBUU C 11.3.1) (THI ¥ HAUMEHOBAHUE)
WHIUKATOPOB
(B COOTBETCTBUH € pazfeioM 1) 1]12[3]4|5]6]7][8]9]10

3HaTh:

ATallbl MOJATOTOBKHA MOBEPXHOCTH Kontponbnas padota/KM-1 Tect

IIOJIYIIPOBOXHUKOBOM MOJI0KKH WLkt + «Mexanudeckas 00paboTka
NOJIYIIPOBOJHUKOB. MapkupoBka ciutkoB Ge,
Si»

CBOMCTBA MOJIYITPOBOJIHUKOB 1 Kontponbnas padora/KM-1 Tect

MaTEepUajIoB, UCIOJIb3YEMBIX IIPU V-1 + «Mexanudeckas 00paboTka

MIPOU3BOJICTBE IPUOOPOB U MOJIyIPOBOJHUKOB. MapkupoBka ciutkoB Ge,

UHTETPAJIbHBIX CXEM. Si»

CBOICTBa aOpa3WBHBIX MaTEPHAIIOB Kontponbnas padbora/KM-3 Kontp. pabora

npu 00pabOTKK MOBEPXHOCTH N-4mk-3 + «IlonydeHne TUIIEKTPUIECKUX CIIOEB Ha

MIOJIYITPOBOJTHUKOBOM MOJJI0KKH MOBEPXHOCTHU MOJIYIIPOBOJHUKOB.)

METO/bl KOHTPOJISI [IOBEPXHOCTH KonTponsnas pabora/KM-2 KontponpHas

MIOJIYTIPOBOJHUKOBOM MOIOKKHU V-4 + pabota «Xumuueckas oopaboTka
MTOBEPXHOCTH MOJYTIPOBOTHUKOB.
TpaHncMyTallMOHHOE JISTUPOBAHHUE CIIUTKOB Si»

TE€XHOJIOTUYECKHE METOIbI M PEKUMBI Kontponsnas padora/KM-4 Tect «I"a30Bas u

M3TOTOBJIEHUS U3JEIUI MUKPO- U N-4rk-3 + YKUJIKOCTHAs DIIUTAKCUS CIIOEB KPEMHUS

HAHOYJIEKTPOHUKH

Ymersb:

BBIOMPATh TEXHOJIOTMUYECKHE PEKUMBI VL + Kontponsnas padbora/KM-5 Tect «Ilomyuenue

npou3BoJicTBa npudopos u C ] p-11 Iepexoa0B MeToIoM Tudy3un»

Br16paTh MeTO KOHTPOIIS OCHOBHBIX KonTponbnas pabota/KM-5 Tect «Ilonydenue

[1apaMeTPOB MOBEPXHOCTH N-1nk1 + p-T1 IepexoA0B MeTo1oM udPy3um»

I0JIYTIPOBOTHUKOBOM MOJIOKKH

MIPUTOTOBUTH a0pa3UBHBIN MaTepual KonTponbnas pabora/KM-8 Tect

JUIS TU(OBKH U TIOJTUPOBKH N-4nk-3 + | «CoBpeMeHHbIE METO/IbI JTUTOTpA(U»

ITOBEPXHOCTH MOJYITPOBOTHUKOBOU
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IO JJIOKKH

OCYHICCTBJIATL KOHTPOJIb 3TAIIOB

Kontponsnast padora/KM-7 KontponbHas

MOATOTOBKH MMOBEPXHOCTHU U -4rik-3 pabota «llonydenue p-m nepexo10B METOAOM
I10JIYTIPOBOTHUKOBOM MOJIOKKHU MOHHOI'O JIETUPOBAHUS»

000CHOBBIBaTh BEIOOP MaTEPHAJIOB, Kontposnbnas padbota/KM-6 KonTponsHas
HEOOXOAUMBIX JUIsl TPOU3BOICTBA N-4nk-3 pabota «Pacuer nudPy3nOHHBIX TApaMETPOBY»

npudopoB u MC
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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 peanuzaruu: [lncemennas padota
1. KM-1 Tect «Mexannueckast 00paboTKa MmosynpoBOAHUKOB. MapkupoBka ciauTkoB Ge, Si»
(KonTpoawsHas pabora)
2. KM-2 KonrponbHas paboTta «XuMmudeckast 00paboTka MOBEpXHOCTH MOTYIPOBOTHUKOB.
TpancmyranronHoe jgerupoBanue cauTKoB Si» (KoHTpoasHas pabora)
3. KM-4 Tect «I"a30Bast 1 )UAKOCTHAs dIUTAKCH cloéB kpeMHus» (KoHTpospHas padora)

Dopma peanuzaruu: [IpoBepka 3aganus
1. KM-3 KonTtp. pabota «IlonydeHne TuieKTpHYecKiX CIIOEB Ha TIOBEPXHOCTH
nosynpoBogHUKOB.» (KoHTponbHas paboTa)

2 cemecTp

Dopma peanuzauuu: KoMneoTepHoe 3a/1aHue
1. KM-8 Tect «CoBpemennsie MeTo b1 tutorpadus» (Konrponsnas padora)

®Dopma peanuzaiuu: [lucemennas pabora
1. KM-5 Tect «Ilomydenue p-1 iepexo1oB MetogoM auddy3un» (KonrposbHas padboTa)
2. KM-6 KontponsHas padora «Pacuet nuddy3nonusix napametpoy» (KontpoiabHas padbota)
3. KM-7 Kontpoinbnas padorta «Ilonydenue p-1 nepexo10B METO10M HOHHOTO JIESTUPOBAHUS
(KonTpoabpHas pabora)

bannbHO-pedTHHTOBas CTPYKTYpa AMCLMUILIUHBI SBISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUS MO AUCHUIJINHE
3auem ¢ ouenxou (Cemecmp Nel)

CTaHJIapTHbIE

Oxzamen (Cemecmp No2)

CTaHJapTHBIC
B numuiom BeICTaBISETCS OLEHKA 3a 2 CEMECTP.

Ipumeuyanue: OneHOYHBIE MaTEPUAIBI 110 TUCIUILINHE TPUBECHBI B (DOH/IE OIIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNUS

1. Boponkos, 3. H. [lonynpoBoiHUKOBBIE HETPAAUIIMOHHBIE UCTOYHUKHU TOKA : IPAKTUKYM I10
Kypcy "I1onynpoBOTHUKOBBIE HETPAAUIIMOHHBIE HCTOYHUKH TOKA' MO HAIIPABIECHUIO "DIIEKTPOHUKA
u HaHo3ekTpoHuka" / . H. Boponkos, JI. A. 3e3un, Hai. uccnea. yu-t "MOU" . — M. : U3n-Bo
M3U, 2016 .- 16 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8458;
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2. W. 1. BoiiroBuy, B. M. KopcyHnckuii- "HanoanekTpoHHas syieMeHTHas 6a3a nHPOpMaTUKU Ha
OCHOBE TOJTYIIPOBOAHUKOB U (heppomarHeTukoB", (2-e uz., uctp.), U3garenbcTBo:
"HauuonaneHbiit OTkpbiTeiid YHUBepeuteT « MIHTYUT»", Mocksa, 2016 - (457 c.)

https://biblioclub.ru/index.php?page=book&id=429108.

5.2 JIuueH31M0HHOE 1 CBOOO/IHO PacpoCTPaHsieMoe NPOrpaMMHoOe odecreyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema ceMmeicTpa Linux;

4. Maiing BuneokoHpepeHuu.

5.3 UaTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

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

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi Gubamoreka - https://elibrary.ru/

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

5. ba3za nanHbIX ;)KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun noMmenieHus

Homep aynuropun,
HanMeHOBaHHUe

OcHalenue

Y4eOHble ayIUTOpUU
TSl TIPOBEICHUS
JIEKIIMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJISI

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

pabouee MECTO COTPYIHHUKA, CTEIUIAX
IJI1 XpaHCHUA HHBCHTApPs, CTOJI
mpenojaBaTens, CTyJ, Belanka JIjsl
OJICKIbI, 000pY/IOBaHUE
CHeIHalIN3UPOBAHHOE

VY4eOHble ayAUTOPUH
JUISI IPOBENIEHUS
NPaKTUYECKUX 3aHITUH,
KP u KII

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

pabodee MECTO COTPYIHUKA, CTEIIaK
IJI1 XpaHCHUA HHBCHTApPs, CTOJI
MpernojaBaTens, CTyJ, Belanka sl
OJICKIbI, 000pY/IOBaHUE
CHeIHalIN3UPOBAHHOE

VY4eOHble ayautopun
JUIs IPOBE/ICHUS
71a00pATOPHBIX 3aHATUN

E-301, JIabopaTopus
MOJIYTIPOBOJHUKOBBIX
prUOOPOB U KOMIIOHEHTOB

CTOJ, CTYJ, KA U1 JOKYMEHTOB, CTOJ
NUCbMEHHBIN, 000pyioBaHHEe yueOHOe,
KOMITBIOTEP NMEPCOHAIBHBIN

VYyeOHble ayAUTOPUH
JUTSL TIPOBEJICHUS
IIPOMEKYTOUHON

aTTecTaluuu

E-305, AynuTtopust nns
MIPOBEICHUS JICKITMOHHBIX
Y MPAKTUYECKUX 3aHATHI

pabodee MECTO COTPYIHUKA, CTEIIaK
JUJISL XpaHeHI/IH I/IHBeHTapﬂ, CTOJI
mpernoaaBaTenis, CTyJ, Belanka Jijsl
OJICKTIbI, 000pY/IOBaHNE
CHEIMAM3UPOBAHHOE

ITomemenus s
CaMOCTOSTEILHOU
paboTHI

E-310, Qucnnelinblii K1acc
kad. "OTOMK"

CTOJI TIPETIoIaBaTesl, CTOM, CTYI,
BEIIAJIKA JUTS OJI€XK/Ibl, JOCKA MEJIOBas,
MYJIbTUMEAUIHBIN IPOEKTOP, TOCKA
MapKepHasi IepeBUKHas, HOYTOYK,
KOMIIBIOTEP MEPCOHATIBHBIN, yueOHO-
HarJIAIHOE 1ocooue

ITomemenus s

E-302, YueOnas

rmapra co CKaMbei, CTOJI IIPEno/iaBareris,
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KOHCYJIbTUPOBaHUS

aynutopus kKad.
"OTOMK"

CTOJ Y4eOHBIii, CTyJI, I0CKa MeJIOBast

TTomerenust misa
XpaHeHHus 000pyJOBaHUS
U y4eOHOr0 MHBEHTapsI

E-302/1, Cxnan "O®TOMK"

CTOJI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHonorus IMOJYIIPOBOJHHUKOBBIX HpI/I60p0B Ha HCTPAJUIMNOHHBIX MAaTCpHaAIaX

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

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

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

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

KM-4 Tect «["a3oBast 1 )KUAKOCTHAs SIUTaKCUs cllo€B kpeMHus» (KontponpHas paboTa)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen aucuumimHb KM: L 2 3 4
pasjena Henens 4 8 12 15
KM:
1. OcHOBHBIE MOJOKEHUS U Talbl PA3BUTHUS
1 MUKPO3JIEKTPOHUKU. PU3NYECKHE OCHOBBI U METObI
MeXaHU4eCKOM 00pabOTKH MOJYIPOBOIHUKOBBIX MAaTEpPUAJIOB
1.OcHOBHBIE MTOJIOKEHUS U 3TAIIbI PA3BUTHS
11 MHUKPO3JIEKTPOHUKH. PU3NYECKUE OCHOBBI U METOBI +
MEeXaHUYECKO 00pabOTKH MOITYIPOBOAHUKOBBIX MATEPHAIIOB
2. MapxkupoBka ciutkoB Ge u Si. TpaHcMyTallMOHHOE
2 nervpoBaHue ciuTKoB Si. [lonydeHune crutaBHbIX p — N
NIEPEXO0JI0B U CO3/IJaHUE OMUYECKUX KOHTAKTOB
2. MapkupoBka cautkoB Ge u Si. TpancmyTanimonsoe
2.1 aerupoBaHue cIUTKOB Si. [TomydeHue cnaBHBIX p — N +
NEPEXO0JI0B M CO3/TaHNE OMUYECKUX KOHTAKTOB
3 3. Xumuueckast, 3IeKTpOXUMHUYECKas, TIIa3MOXUMHYECKas,
ra3opas 00pabOTKa NOJIYIPOBOIHUKOBBIX IJIACTHH.
31 3. Xumuueckast, 3IeKTpOXUMHUYECKas, TJIa3MOXUMHYECKas, +
' ra3opas 00pabOTKa NOJIYIPOBOIHUKOBBIX IJIACTHH.
4 4. 3amMTHBIE AUAIEKTPUUECKHUE TIEHKU B IUTAHAPHOU
TEXHOJIOTUHI
41 4. 3amMTHBIE AUAIEKTPUYECKUE TIIEHKU B IUTAHAPHOU +
TEXHOJIOTUHI
5 5. Ilonyyenune nosynpoBOJHUKOBBIX CTPYKTYP METOJIOM
AIUTAKCUUI
51 5. Ilonyyenue nosrynpoBOJHUKOBBIX CTPYKTYP METOJIOM +
AIUTAKCUU

Bec KM, %: | 25 25 25 | 25
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2 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAEMOCTH 0 JHCIUILIHHE:

KM-5
KM-6
KM-7

KM-8

KM-5 Tect «Ilonydenue p-m iepexooB Metogom auddysun» (KontponbHas paboTa)

KM-6 KonTtponbHas pabora «Pacuet nuddy3nonnbix nmapamerpon» (KonTponbhas padora)
KM-7 KonrponbHas pabdota «lloixydeHne p-1 mepexo10B METOJOM HOHHOTO JISTHPOBAHUS

(KonTpoawsHas pabora)

KM-8 Tect «CoBpemenHbsle MeTo 161 tuTorpadus» (KonrponsHas padora)

Buj npome:xyTo4HOI aTTecTalMu — JK3aMeEH.

Munexc KM- | KM- | KM- | KM-
Howep Paznen nucuuniauHbl RM: > 6 ! 8
paszaena ST ten Henens 4 8 12 15
KM:
1 6. [Inanapnas rexnonorus. [loaydenue p-m nepexoaos
MeTosIoM U dy3uu.
11 6.I1lnanapuas rexnonorus. [lomyuenue p-n mepexooB +
' MeTosIoM U dy3un.
5 7. NoHHOE NlerupoBaHue MOTYIPOBOAHUKOBBIX IJIACTHH.
Pexxumebl oTxura
21 7.MloHHOE NeTupoBaHue MOTYIPOBOJHIUKOBBIX TIACTHH. +
' Pexxumebl oTxura
3 8. doTonuTorpadus, UMMEpCUOHHAs JINTOrpadus,
PEHTTeHO- U DJIEKTPOHHAs TUTOTpadusl.
31 8. doTonuTorpadus, UMMEpCUOHHAs JINTOrpadus, +
' PEHTTeHO- U DJIEKTPOHHAs TUTOTpadusl.
4 9.0
4.1 9. +
) 10.
5.1 10. +
Bec KM, %: | 25 25 25 25
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