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®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
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IK3aMeH 4 cemectp - 0,8 yaca;

Bcero - 0,8 yaca
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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

Leab ocBOeHMA TMCUMIJIMHBI. U3yuyeHUE (HU3HMUECKUX SBJICHUI B MOITYIMPOBOAHHUKAX, JICKAIIUX B
OCHOBE pPabOThl MPUOOPOB MOITYNPOBOAHHKOBOW M HAHOAJIEKTPOHHMKH, H3yYe€HHE HAYyYHOW OCHOBBI
METOJIOB pacyeTa uX IMapamMeTpoB U MapamMeTPOB MOIYIPOBOIHUKOBBIX CTPYKTYP

33[[3‘11/1 AUCHHUIIIMHBI

- U3YUCHUC OCHOBHBIX SIBJICHUH B MMpoHeCCOB, IMMPOUCXOAAIINX B ITIOJIYIIPOBOAHUKOBBIX

MaTepuaiax u CTpyKTypax;

- O3BHAKOMIJICHHUEC C (1)I/I3I/I‘IGCKI/IMI/I OCHOBaMun pa6OTBI COBPCMCHHBIX ITOJTYIIPOBOAHHUKOBBIX

YCTPOMCTB;

- BBIpa6OTKa Y CTYACHTOB IIPHMEMOB M HABBIKOB PCIICHHA KOHKPETHRIX 3a1a4 B obnacTu (1)I/I3I/IKI/I
MOJIYIIPOBOJHUKOB, ITIOMOT'aOIIIUM CTYACHTAM B ;[aaneﬁmeM peiiaTh MHKCHCPHBIC 3a1a4u;

- HAY4YHUTb BbIIBJIATH CTYACHTAMUA Hauoboee CYIICCTBCHHBIC (1)I/IBI/I‘I€CKI/I6 IMpOoICCChI 1
3aKOHOMCPHOCTH, IMPOTCKAOIIXEC B MOJYIIPOBOAHUKOBBIX MaTCpUaliax C LHCJIbIO OLICHKU BJIUAHUA,
OJICKTPUYCCKUX, MArHUTHBIX roJyiek u TEMIICPATYPhI HA UX IMapaMCTPEI;

- UIBYUCHHUC CTYJCHTAMU OCHOBHBIX MCTOJ0B OIPCACICHUA MMapaMETPOB MMOJTYIIPOBOJHUKOBBIX

MaTCPHUaAJIOB,

- BbIpa0OTKa HABBIKOB B UCCIIEIOBAHUSIX CBOMCTB MOJYIPOBOAHUKOB, IPUOOPETEHNE 3HAHUI
CTYACHTaMH B 00J1aCTH CO3JJaHHsI COBPEMEHHOM 3J1eMEHTHOI 0a3bl MUKPO- M HAHOIJIEKTPOHUKHU.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAMKATOPaAMHU JOCTUKCHU S KOMIIeTEHIIMM

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA 10CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[1K-2 Cniocoben
y4acCTBOBaTh B POBEICHUU
UCCJIEI0BAHUI MaTepuaIoB
3JIEKTPOHHOM TEXHUKH,
MUKPO- 1 HAHO3JIEKTPOHUKH

N -1nk-2 JemoHcTpupyet
3HAHUS METOJI0B KOHTPOJIS
napaMeTpoB MaTepHaioB
ANIEKTPOHHON TEXHUKH, MUKPO-
Y HAHOBJICKTPOHHUKH

3HaThb.

- Pa3JIMYHLBIC KJIACCHI ITOJYIIPOBOAHHUKOBBIX
MaTcepHraioB, UCIIOJIb3YCMBIX B
SJICKTPOHUKEC U HAHOIJICKTPOHUKCE.

YMETh:
- IPOTHO3UPOBATh N3MEHEHUE CBOWICTB
MOJIYIIPOBOTHUKOBBIX MAaT€pUAIIOB IIPU
N3MCHCHHUHN BHCUIHUX yCJ'IOBI/Iﬁ NI
BO3JICHCTBUM.

[TK-2 Cnocoben
y4acTBOBATh B MIPOBEACHUH
MCCJIEeI0BAHUI MaTepruaIoB
3JIEKTPOHHOM TEXHUKH,
MHUKPO- 1 HAHO3JIEKTPOHUKH

N]1-2nk-2 O6nagaeT 3HaHUSIMU
0 CTPYKTYpe U (pU3HKO-
XMMUYECKUX CBOMCTBAX
MaTepHaJoB dJIEKTPOHHOU
TE€XHUKU, MUKPO- U
HAHOAJIEKTPOHUKH

3HATh:
- HanOoJiee CYIIEeCTBECHHbBIC (PU3HUECKUE
MPOIIECCHI, TPOTEKAIOIIUE B
MOJTYITPOBOTHUKOBBIX MaTepraliax.

YMETh:
- OLICHUBATh MPEAEIbl IPUMEHUMOCTH
KJIACCMYECKOI'0 NIOJIX0/1a, POJIb U BaXKHOCTh
KBaHTOBBIX 3()()EKTOB IPU OMUCAHUU
($U3MUIECKUX MPOLIECCOB B
MOJIYTIPOBOJTHUKOBBIX MaTepraiax.

ITK-2 Criocoben
y4acTBOBaTh B IPOBEACHUU
MCCIIEIOBAHUI MAaTEpHUAJIOB
3JIEKTPOHHOU TEXHUKH,
MI/IKpO- nu H&HOC)J'I@KTPOHI/IKI/I

NJI-3nk-2 JlemoncTpupyer
3HaHUS 0 PU3UUECKUX U
MAaTEMATUUYCCKUX MOACIIAX
SIBJIEHUW U MPOLIECCOB,
MMPOTCKAOIIUX B MaTCpHraax
AJIEKTPOHHON TEXHUKH, MUKPO-

3HaThb.

- MCTOJBI OIIPCACIICHUA
Z-)J'IGKTPO(I)I/ISI/I‘-IeCKI/IX napamMeTpoB
IMMOJIYITPOBOJHUKOBEIX MaTCPUAJIOB.

YMETB:




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

N HAHODJICKTPOHUKHU

- paCCUUTBIBATD SHGKTpO(l)I/I?)I/IquKI/Ie
XapPaKTCPUCTHUKHU IMOJTYIIPOBOJHUKOBBIX
MaTCPHaAJIOB.

IT1K-3 Crocoben
y4acTBOBATh B IIPOBEACHUH
TEXHOJOTHYECKUX
MPOIIECCOB U3TOTOBIICHUS
MaTepPUaIOB IEKTPOHHOU
TEXHHUKHU, MHKPO- 1
HAHOJICKTPOHUKHU

N/1-1nk-3 3HaeT 6a30BbIC
TEXHOJOTMYECKHUE MPOLIECCHI
M3TOTOBJICHUSI MAaTEPUAIIOB
AIIEKTPOHHON TEXHUKHU, MUKPO-
Y HAHODJICKTPOHUKHU

3HATh:
- OCHOBHBIE JICKTPUUYECKUE, MATHUTHBIC U
ONTHYECKHE CBOMCTBA
MOJTYTPOBOIHUKOBBIX MAaT€PUAJIOB.

YMETh:

- IPUMEHSATH (PU3HUUECKUE 3aKOHBI U
MaTEMaTHYECKUE METObI ISl PEIICHHUS
3a/1a4 TEOPETUYECKOIO U IMIPUKIIATHOTO
Xapakrepa.

ITK-3 Crocoben
y4acTBOBATh B MIPOBEACHUH
TEXHOJOTMYECKUX
MPOIIECCOB M3TOTOBIICHUS
MaTepUaOB IEKTPOHHON
TEXHHUKHU, MHKPO- H
HAHOJICKTPOHUKHU

NJ-2nk-3 3HaeT 06 Gpusmnko-
XUMHYECKHX OCHOBax 9
TEXHOJOTHYECKHX IPOIECCOB
W3TOTOBJICHHS MAaTEPHAIIOB
SJIEKTPOHHON TEXHUKH, MUKPO-
Y HAaHODJICKTPOHUKHU

3HATh:
- OCHOBHBIC TTOJIOKCHUSI, 3AKOHBI U METO/IbI
€CTECTBCHHBIX HayK, HCIIOJIb3yEeMbIC B
obnactu (pU3UKU MOTYIIPOBOTHUKOB.

YMETh!
- UCTIOJIB30BATh (PU3UUECKUE 3aKOHBI U
MaTeMaTHYECKUE MOJIEIH [Vl OTIUCAHUS
IIPOLIECCOB, MIPOUCXOAIINX B PAIUYHBIX
MOJIYIIPOBOJIHUKOBBIX MaTepualiax.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHaNbHOW —00pa3oBaTelbHON mporpamme
Hanotexnonorus B anexktponuke (nanee — OIIOII), nanpaBnenust noaroroku 11.03.04 DnexTpoHuka u
HAHORJIEKTPOHUKA, YpOBEHb 00pa30BaHus: BhICIIee 00Opa3oBaHue - OakanaBpuar.

bazupyercs Ha ypoBHE cpeaHero o01ero oopa3oBaHusl.

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 30HHas CTPYKTypa 22 4 5 - 5 - - - - - 12 - Iloozomogka doknada, gblcmynieHuA:
TMOJYTIPOBOAHUKOBBIX 3allaHI/Ie CBA3aHO C yFJ'Iy6J'IeHHI)IM HN3y4YCHUEM
MaTCpraJioB. pa3aciioB AMCUHUIIIMHBI U CAMOCTOATCIIbHBIM
11 30HHas CTPYKTypa 22 5 - 5 - - - - - 12 - MIOUCKOM MaTEpHaJIOB JUIsl PACKPBITHS TEMBI
MOJTYTIPOBOJHUKOBBIX JI0KJIaaa. MaTepuaibl BBIOJIHEHHOH pabOoThI
MaTepHalloB. MIPE/ICTABISIFOTCS B QJIEKTPOHHOM BHJE HIIH B

(opmMe pacriedaTaHHbIX IPE3EHTALNOHHBIX
ciaiinoB. B kauecTBe TEM OKJIAIOB CTYACHTAM
MPE/AIaraloTCsl CIEAYIONIIE BAPHAHTHI:
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
pazzeny "30HHas CTPYKTypa
MIOJTYTIPOBOTHUKOBEIX MaTepHajioB.". CTyIeHTHI
HE00X0IUMO OBTOPUTH TEOPETUIECKUN
Marepuall, pa3odparh NpUMepbl PeIICHHs
AQHAJIOTUYHBIX 3a/1a4. TIPOBECTH PACUeTHI 110
BapHaHTY 3a1aHUS U CAETaTh BEIBOABL. B
Ka4yecTBE 3a/1aHH MCIIOIb3YIOTCS ClleIyIOIIne
YIpa>KHEHUSL:

Camocmoamenvhoe usyuenue
meopemuueckozo manepuana: zydenve
JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
"30HHAas CTPYKTYpa HOITYIPOBOJHUKOBBIX
Marepuanos."

IIposedenue 3xkcnepumenma: Pabora
BBITTOJTHACTCS 110 MHANBUAYAIBHOMY 3a/IaHHIO.
Jlng mpoBeieHust NCClIeIOBaHIS IPUMEHSIETCS
cienytomiee 000pya0BaHHE:
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Ilod20mogKa K npaKmu4ecKum 3aHAMUAM:
W3yuenne maTepuana o pasaeny "3oHHas
CTPYKTYpa HOJIYIPOBOJHUKOBBIX MaTEPHUANOB.'
MOJITOTOBKA K BBHITIOJTHEHHIO 3aJaHUN Ha
MPAaKTUIECKUX 3aHATHIX

Ilodzomoeka Kypcosoit pabomui: Kypcopas
paboTa nmpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa IPOEKTHOro pemeHus. [Ipumep
3aaHuA:

Ilo020mo6Ka K KOHMPOILHOU padome:
W3yuenne maTepHasoB Mo pas3zieny 30HHas
CTPYKTYpa HOJIYIPOBOTHUKOBBIX MaTePHUAIOB. U
MOJIrOTOBKA K KOHTPOJIbHOW paboTe
Ilod2zomoeka domauinezo 3adanusn:
[MoxroToBka AJOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUH pereHIs
npogeccHOHANBHBIX 3aa4. JloManiHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3Jieie
"30HHas CTPYKTypa NOJYNPOBOIHUKOBBIX
MaTepHuaioB." MaTepuany. JlOIOIHUTETBHO
CTYZCHTY HEOOXOIUMO U3YyUUTh JTUTEPATYPY U
pa300paTe NPUMEPH! BBITOTHEHNS TTOTOOHBIX
3aganuil. [IpoBepka nomMaiHero 3agaHus
MIPOBOJUTCA IO IPEACTABICHHBIM THCEMEHHBIM
paboTtam.

1lo020mo6Ka K ayoumopHnovim 3aHAmMuAM:
[IpopaboTka JIEKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomoeka K nabopamopnoii pabome: J1ist
BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHOi padore
HEO0XOIUMO NPEABAPUTEIHFHO U3YyIUTh TEMY H
3aJa4H BBITIOJHEHNUS 1Tab0paTOPHOH paboTshl, a
TakK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
paszene "30HHAs CTPYKTypa
MIOJTYTIPOBOTHUKOBEIX MaTepPHajoB."
Marepuay.

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
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MPOEKT BBIIOJIHAETCS 110 UHIUBHIYJILHOMY
3a7aHu0. B pamkax paboTsl HEOOX0AUMO
paccuuTaTh OCHOBHBIE ITOKa3aTesn paboThl
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBacT
MOSICHUTENBHYIO 3aITHCKY C pacueTaMy 1
rpadudeckyro 4acTb. B 3ananue BxoauT pacuer
CIEeNYIOIINX NOKa3aTeNen:

Iloozomogka pacuemno-zpaguuecxkozo
3adanua: B pamkax pacyeTHO-rpayecKoOro
3aJaHus BBIIOJIHACTCA YE€PTEIK KOHCTPYKIIUU.
JI7151 BBITIOJIHEHUS YEePTEKEN BBIIOIHIOTCS
nmpeaABapUTEIIbHBIC PACYETBI OCHOBHBIX
Iokasatesel, KOTOpble YKa3bIBalOTCs Ha
yepTexe. 3aaHue BBIOIHACTCS
WHIMBHUIYaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3a7aHusI IPUMEHSIOTCS CIIETYIOIINe:
Ilposedenue uccnedosanuii: Pabora
BBITIOTHACTCS 110 HHANBUIyaTbHOMY 331aHHIO.
JInist IpoBeIeHNs HCCIIeIOBAHMSI IPUMEHSIETCS
CJIEAYIOIINE MaTepHAaIbL:

IlodzomogKa K meKyuiemy KOHmMpOoJio:
[ToBTOpeHue marepuana no pasaeny "3oHHas
CTPYKTYpa HOJIYIPOBOTHIKOBBIX MaTepHainoB."
Iloozomogka pedhepama: B pamkax
pedepaTHBHO# YacTH CTYACHTY HEOOXO UM
IIPOBECTH 0030p JUTEPATYPHBIX HCTOYHUKOB I10
BBIOpAaHHOW TeMe, KOMIUIEKCHO OCBETHTH
BOIIPOC B COOTBETCTBHH C TEMOM pedepara,
MOATOTOBUTDH NPE3CHTAINIO JUIS BBICTYIIICHUS
IO pe3ybTaTaM paboThl HA CEMHHAPCKOM
3aHsATHH. B KauecTBe TeM pedepara CTyeHTY
MIPeUIaraloTCs CIeAYIOINe BAPHAHTHI:
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[1], 22-67
[3], 22-48
[4], 3-23

CraTHuCTHKA HOCUTEINEH

20

12

Iloozomoeka K MmMeKyuiemy KonmpaoJiro:
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3apsna B
MOJIYIIPOBOTHUKAX

2.1

CraTucTuKa HocUTenen
3apsja B
MOJTYTIPOBOJHHUKAX

20

12

[ToBTOpEHUEe MaTepuaa mo pasaeny
"CraTucTruka HOCUTENCH 3apsaa B
MOJIYIPOBOJHUKAX"

Ilposedenue uccnedoganuii: Pabora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
Jlns mpoBeieHusI NCCIIeTOBaHIS IPUMEHSICTCS
CIIEYIOIIHE MaTepHabl:

Iloozomoeka pacuemuo-zpaguueckozo
3adanua: B paMkax pacueTHO-TpayUIecKoro
3aJJaHMS BBITOJIHACTCS YSPTEIK KOHCTPYKIIHH.
J17151 BBITIOJIHEHUS YepTEeXKeN BBITTOIHIIOTCA
MIpeIBapUTENIbHbIE PACUEThl OCHOBHBIX
MoKazaresei, KOTOPhIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
WHIMBUAYAIBHO TI0 BapHaHTaM. B kauecTBe Tem
3aJaHus TPUMCHSIOTCS CIICAYIOIIHE:
Iloozomoeka K rabopamopnoii pabome: J1ist
BEITIOJTHEHUS 3aJaHUI TI0 JTaO0OpaToOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1aud BBITIOJTHEHUS Tab0opaTOpHOH paboTEHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 U3yYEHHOMY B
pazzgene "CraTucTHKa HOCHUTEINEH 3apsa/a B
MOJTYTIPOBOIHUKAX" MaTepuay.

Ilo0z20mo6Ka K ayOumopHovim 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Ioozomoeka domauinezo 3a0anus:
[MoxroToBka AOMAaINTHETO 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKy YMEHUH pereHus
npogecCHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIJIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"CraTucTHKa HOCHTEJIEH 3apsia B
MOJTYTIPOBOTHUKAX" MaTepuay.
JIOTIOMTHUTETBHO CTYICHTY HEOOX0ANMO
M3YYUTh JTUTEPATYPy U Pa3o0paTh MpUMephI
BBITIOJTHEHUS TIOJ00HBIX 3aaanuid. [IpoBepka
JIOMAIITHETO 3aJaHus TIPOBOJIUTCS TI0
MPECTaBICHHBIM MTUCBMEHHBIM pa0OTaM.
Ilodzomoeka doknada, evicmynienus:
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3ajaHue CBS3aHO C YIITyOJCHHBIM N3yYEHUEM
pazzienoB AUCHUILTUHBI U CAMOCTOSITENbHBIM
MIOMCKOM MaTepHaiOB AJIsl pACKPHITHUS TEMBI
IoKIIaga. MaTtepualsl BEITIOTHEHHOH paboThl
MIPEICTABILIIOTCS B JICKTPOHHOM BHJE WIH B
(dopme pacrieqaTaHHBIX TPE3EHTAMOHHBIX
crlaiiioB. B xauecTBe TEM AOKIAA0B CTYyIEHTaM
MIPeUIaraloTCsl CIeAYIOINEe BAPHAHTHI:
Ilo020moeKa K KOHmMPOIbHOU padome:
Nzyyenne MarepuainoB mno pazaeny CTaTUCTHKa
HOCHTEJIEH 3aps/ia B IOJIYNIPOBOJHUKAX U
MOJIrOTOBKA K KOHTPOJIbHOW paboTe
Ilodzomoska Kypcosoit padomul: Kypcopas
pabora npeacTaBieHa B BUAE KPYITHOHW 3a1a4u
1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIHKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa MPOEKTHOTO perreHus. [Tpumep
3aJaHHSA:

Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
W3yuenne Matepuana no paszaeny "CraTucThka
HOCHTENEH 3apsaa B HOIYNPOBOJHUKAX"
MIOJITOTOBKA K BBIMOJHEHHIO 3aJaHUN Ha
MIPAKTUYECKUX 3aHATUAX

Ilposedenue sxcnepumenma: Pabora
BBINOJIHACTCS 110 MHANBUAYAIbHOMY 3a/1aHHIO.
Jlnsg npoBeieHUsI HCClIeIOBaHMS IPUMEHSIETCS
cienyromiee 000pyI0OBaHHUE:
CamocmosamensbHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaerry
"CratucTuka HOCUTENEH 3apsa B
MOJIYMpPOBOJHUKAX"

Iloozomoexa pacuemmnsix 3ad0anuii: 3a7anus
OPHUEHTUPOBAHBI HA PEIICHUS MUHHU32/1a4 TI0
pasneny "CratucTuka HOCHTENEH 3apsa B
noyrnpoBogHUKax". CTyIeHTHI HE00X0AUMO
MTOBTOPUTH TEOPETHIECCKHUH MaTepHal,
pazo0path IpUMEPHI PEIISHUS AaHATTOTUIHBIX
3a7a4. MPOBECTH PACUYETHI [T0 BAPHAHTY 3aaHUS
U CIIeNIaTh BRIBOJIBL. B KauecTBe 3aqaHus
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HCTIONB3YIOTCS CICAYIOUINE YITPAKHECHHS:
Iloozomogxa pedhepama: B pamkax
pedepaTUBHON YacTH CTYACHTY HEOOXOAUM
HPOBECTH 0030p TUTEPATYPHBIX HCTOYHUKOB I10
BBIOPaHHOW TeMe, KOMIUICKCHO OCBETHTb
BOIIPOC B COOTBETCTBHH C TeMOH pedeparta,
MOATOTOBUTH NPE3CHTALUIO IS BBICTYIUICHUS
0 pe3yiabTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KagecTBe TeM pedepaTa cTyACHTY
MPEUIAraroTCs CICAYIONINE BapUAHTHL:
IToozomogxa Kypcosozo npoexma: Kypcopoii
IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJIbHOMY
3a7aHu0. B pamkax paboTel HEOOX0IMMO
paccunTaTh OCHOBHBIC MTOKa3aTENN PabOThI
000pyI0BaHuUs, BEIOPATh ONTUMAIIEHOE
penrenne. KypcoBoil mpoeKkT npenycMaTpuBaeT
HOSICHUTENIBHYIO 3aIUCKY C PacUeTaMt H
rpaduyeckyro yacTb. B 3a1anne BXxoqur pacuer
CJIEYIOIIUX MTOKA3aTeIICH:

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[3], 48-88
[4], 25-63

3 MexaHU3MBI pacCcestHUS 22 12
HOCHTEIIEH 3apsiia B
MIOJIYPOBOTHUKAX

3.1 | MexaHu3msbl paccesHus 22 12

HOCHTEIIEH 3apsiia B
TIOJTYTIPOBOTHUKAX

Ilodzomoeka pepepama: B pamkax
pedepaTHBHOI YacTH CTYACHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BBIOpAHHOW TeME, KOMIJIEKCHO OCBETUTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MOJITOTOBUTH MIPE3CHTAINIO IS BBICTYIDICHUS
0 pe3yibTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYyICHTY
MPEeUIaratoTCs CICAYIOINES BAPUAHTBI:
Ilodzomoeka pacuemnvix 3ad0anuii: 3aJaHUs
OPHUECHTHUPOBAHLI HA PCIICHUA MUHU3a1a4 110
pasneny "MexaHu3MBbI paccestHUsS. HOCUTENeH
3apsaa B monymnpoBogHukax". CTyaIeHTHI
HE00X0IMMO OBTOPUTH TEOPETUIECKUN
MaTepHal, pa3o0paTh MPUMEPHI PEIICHUS
AHAJIOTUYHBIX 3aJ1a4. IPOBECTH PACUYCTEHI 110
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BapuaHTy 3a/IaHKs U CAeNaTh BEIBOALL. B
Ka4yecTBE 3aJaHUS UCIIOIb3YIOTCA CIIEAYIONINe
YIIpaKHEHHMS:

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTOTHUTENBHOTO MaTepHaia o pa3zieiny
"MexaHU3MBI pacCEeSTHUS HOCUTEIEH 3apsaa B
TIOJTYTIPOBOTHUKAX "

I10020mo6Ka K npaKmu4eckum 3auAMuam:
W3yuenne maTepuaina 1o paszaeny "MexaHU3MBbI
paccesiHus HOCUTEINIEH 3apsia B
MOJIYIPOBOIHUKAX " TMMOATOTOBKA K BBHITIOJIHEHUIO
Sa)laHI/Iﬁ Ha MPaKTUYCCKUX 3aHATUAX
Ilposedenue sxcnepumenma: Pabora
BBITIOJIHACTCSA 1O MHAWBUAYAJIbHOMY 3a1aHUTO.
JInist IpoBeIeHNs HCCIIeIOBAHUSI IPUMEHSIETCS
crenyroniee 060pyI0BaHHE:

Ilodzomoeka Kypcosoit padomui: Kypcoas
paborta npeacTaBiIeHa B BUAE KPYITHOHN 3a1a91
Mo y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapHaHTa IIPOEKTHOTo pereHus. [Tpumep
3aaHuA:

Ilo0z0mogKka K KOHMPOILHOU padome:
W3yuenne MaTepHaoB o pas3aeiny MexaHu3MBbl
paccesiHus HOCUTENIEH 3apsia B
MOJIYTIPOBOJHHUKAX U ITOJrOTOBKA K
KOHTPOJILHOH paboTe

Ilodzomoeka doknada, vicmynienus:
3agaHue CBS3aHO C YIIyOJCHHBIM H3ydeHUEM
pa3/esioB AUCIMIUINHBI U CAMOCTOSTETIbHBIM
TIOUCKOM MaTEpHaJIOB JUISl PACKPBITHS TEMBI
JToKJIaga. MaTtepualsl BEITOTHEHHOH paboThl
MPEACTABIIAIOTCA B OJICKTPOHHOM BUIC UJIN B
(dhopMe pacrieyaTaHHBIX MIPE3EHTAIIMOHHBIX
craiiioB. B kauecTBe TEM JOKIAN0B CTYEHTAM
MIPeUIaraloTCs CIeAYIOINEe BApHAHTHI:
Iloozomoexa domawnezo 3adanua:
[MoaroroBka joMaliHero 3a1aHKs HAIIpaBIeHa
Ha 0TPa0OTKY YMEHUI pelieHus
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npodeccnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
"MexaHU3MBbI paccestHusl HOCUTENeH 3apsisia B
MOJTYTIPOBOTHUKAX" MaTepHaIry.
JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
U3Y4IHUTh JUTEPATYpPy U pa3o0paTs MpUMeEpHI
BBITIOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JIOMAIIHET0 3aJaHus IPOBOJUTCS MO
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
Ilodz0mogKa K ayoumopHsim 3auamusam:
[IpopaboTKa JICKITUH, BBIMOJIHECHHE U
MOJIrOTOBKA K 3amuTe jJab. padoTh
Ilodzomoska Kypcosozo npoexma: Kypcosoii
IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJTbHOMY
3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccunTaTh OCHOBHBIE TTOKa3aTesn paboThI
000pynoBaHus, BEIOPATh ONTHMAIILHOE
pemienue. KypcoBoil mpoekT npexycmMarpuBaet
MOSICHUTENBHYIO 3aITHCKY C pacueTaMy 1
rpadudeckyro 4acTb. B 3amanue BxoauT pacuer
CJICAYIOIINX MTOKa3aTeIeH:

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBIMOJIHEH U 33 JaHUI 110 JTaA00OpaTOpHO padboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4¥ BBITIOJHEHUS J1JaO0paTOpHOit paboThl, a
TaK K€ U3YyYUTH BOIIPOCHI BAPUAHTOB
00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
pazzene "MexaHU3Mbl paccesiHUsl HOCUTeNen
3aps/a B IOJYIIPOBOAHUKAX " MaTepHay.
Ilposedenue uccnedosanuii: Pabora
BBITIOTHSACTCS 110 HHANBUIyaTbHOMY 33/1aHHIO.
J1y1st TpoBeIeHNsT UCCIIeI0OBAaHUsI IPUMEHSIETCS
CIIEIYOLIE MAaTepHAaIbl:

Iodzomoska pacuemno-zpaguueckozo
3adanua: B paMkax pacueTHO-TpauIecKoro
3aJaHWs BBIIOJIHACTCA YEPTEIK KOHCTPYKIIUU.
J171s1 BBITIOJIHEHUS YepTEXKeN BBITIOIHSIOTCA
pEeABApUTEIILHBIC PACYETHI OCHOBHBIX
NoKazaTesiell, KOTOpble YKa3bIBalOTCS Ha
yepTexe. 3agaHue BBINOIHACTCS
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WHIMBHIYaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3aJJaHMs IPUMEHSIOTCS CIEAYIOIINE:
Iloo20mogka K meKkyuiemy KOHmMpoio:
IToBTOpEHNE MaTepuana Mo pasaety
"MexaHU3MBI pacCesHUS HOCUTENICH 3apsaaa B
TOJTYTIPOBOTHUKAX "

H3yuenue mamepuanog 1umepamypHoix
UCIOYHUKOG:

[3], 89-112
[4], 63-93

Kunernueckue siBIeHUs
B MIOJIYIPOBOTHUKAX

20

12

4.1

Kunernueckue siBIeHUs
B [IOJIYIPOBOTHUKAX

20

12

IlodzomogKa K neKyuiemy KOHmMpoio:
IToBTOpEeHue MaTepuana no pasaeny
"Kunetnyeckue SBICHUS B MOIYIPOBOIHUKAX"
Ilposedenue uccnedosanuii: Pabora
BBINOJIHACTCS [0 MHANBUAYAIBHOMY 3a/IaHHIO.
Jlng npoBeneHNsI HCClIeI0OBaHMS IPUMEHSIETCS
CIIeIYIOIIHE MaTepPHabl:

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIOHSACTCS 110 HHANBUIYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEeNN PaOOTHI
000pyI0BaHNUs, BEIOPATh ONTUMAIIEHOE
pemenne. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEBHYIO 3aIHCKY C pacuyeTaMu
rpaduyeckyo 4acTb. B 3aanue BXoauT pacuer
CIeAYIONINX MoKa3aTesei:

Iloozomogxa pacuemuo-zpaguueckozo
3adanus: B paMkax pacueTHO-rpadyuIecKoro
3aJJaHHs BBITIOJTHACTCS YePTEK KOHCTPYKITHH.
J1J1s BBITIOTHEHHS YePTEKEH BBITTONHSIIOTCS
MpeIBapUTEIbHBIC PACUETH OCHOBHBIX
NoKazaTesiell, KOTOphle YKa3bIBaloTCs Ha
yepTeke. 3aJaHue BBITOTHICTCS
WHAMBUIYaJIbHO 0 BapuaHTaM. B kauecTBe TeM
3aJaHNS IPUMEHSIOTCS CIISAYIOIIHeE:
Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3a]1a4 BBITIOJTHEHNUS J1JaO0paTOPHOH paboTsI, a
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TaK K€ U3y4UTh BOIPOCHI BApUAHTOB
00pabOoTKU pe3yJIbTATOB 10 H3YYCHHOMY B
paznene "KuHeTuueckue siBICHUS B
MOJTYTIPOBOTHHUKAX " MaTepHAIy.

Ilo020mo6Ka K ayOumopHovim 3aHAmMuAM:
ITpopaboTka IeKnnH, BEIOTHEHHUE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilod2zomoeka domauinezo 3adanusn:
IToaroroBka KOMaIIHETO 3aaHUS HAIIPABICHA
Ha 0TPabDOTKY YMEHUI peleH s
npodeccroHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJIACTCA CTYICHTaM 10 U3Y4EHHOMY B pasjee
"Kunetnyeckue SBICHUS B MOIYIPOBOIHUKAX"
Marepuainy. JlOmOJIHUTENBHO CTYACHTY
HE0OX0IMMO M3YYHUTh JINTEPATyPY U pazo0paTh
MIPUMEPHI BHITOJHEHUS TOJOOHBIX 3aTaHHUMH.
ITpoBepka gOMaIIHETo 33aAaHMUs POBOANTCS 110
MIPE/CTABICHHBIM ITHCEMEHHBIM paboTaMm.
Ilodzomoeka doknada, evicmynienusn:
3agaHue CBS3aHO C YIIyOJCHHBIM N3yYeHUEM
pa3ziesioB AUCIUIUINHEL U CAMOCTOSTETIbHBIM
MTOMCKOM MaTEepHAJIOB IS PACKPBITHS TEMBI
JIoks1aga. Matepualibl BBITOTHEHHOM paboThI
MIPECTABIIIOTCA B JICKTPOHHOM BHJIE WX B
(dbopMe pacriedaTaHHbIX PE3EHTALUOHHBIX
caiiioB. B kauecTBe TEM NOKIAN0B CTYEHTAM
MIPE/IaraloTCsl CIEAYIONIIE BApHAHTHI:
Ilo020moeKa K KOHmMPOILHOU padome:
N3y4yenune marepuaioB 10 pas3zierny
Kunernueckue siBIeHNS B MOIYNPOBOTHUKAX U
MIOJITOTOBKA K KOHTPOJIbHON paboTe
Ilodzomogexa kypcosou padomui: Kypcopas
paboTa npeacTaBiIeHa B BHJE KPYITHOH 3a1aun
Mo yueOHOMY Kecy, OXBaThIBAIOMIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHaHTa MIPOEKTHOTo perreHus. [Tpumep
3aaHuA:

Iloozomoexa K npakmuyecKum 3aHAMUAM:
N3y4yenne marepuasna 1o pasaeny
"KuneTtnyeckue SBJI€HUS B IOJIYNPOBOAHUKAX'"
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MOJIrOTOBKA K BBIIOJIHEHUIO 3aJaHUi Ha
MPaKTHYECKUX 3aHATHIX

Ilposedenue Ikcnepumenma: Pabora
BBITIOTHACTCS 110 HHANBUIyaTbHOMY 331aHHIO.
JIist IpoBeICHNS HCCIIEIOBAHMSI IPUMEHSIETCS
cienyromiee 00opyIoBaHHUE:
Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: VIzyacane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiry
"Kunetnueckue SBICHUS B MOITYIPOBOJHUKAX"
Ilodzomogka pacuemnvix 3a0anuii: 3a1aHus
OPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
pazneny "Kunerudyeckue siBICHUS B
noxynpoBogHukax". CTyJeHTbl HEOOXO0JUMO
MOBTOPUTH TEOPETUIECKUH MaTepHa,
pa3o0path NpUMeEpHI PEIICHNST aHATOTHYHbBIX
3a71a4. IPOBECTU PAcUETHI 110 BAPHAHTY 3aTaHUS
U cIeTaTh BHIBOABL. B KadecTBe 3amaHus
HCTIONB3YIOTCS CIICTYIONINE YIPaKHEHUS:
Ilodzomoeka pepepama: B pamkax
pedepaTiBHON YacTu CTyJEeHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BBIOpaHHON TeMe, KOMIUIEKCHO OCBETUTh
BOTIPOC B COOTBETCTBHH C TeMoH pedepara,
MIOJITOTOBUTH MIPE3CHTAINIO [ BBICTYIICHUS
0 pe3yibTaTaM padoThl HA CEMHUHAPCKOM
3aHATHH. B kKauecTBe TeM pedepara CTyneHTY
MIPE/IaraloTCsl CIEAYIONIIE BAPHAHTHI:
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:

[2], 87=112
[3], 123-144
[4], 103-123

5 I'eneparus u 22 12
peKOMOMHAIIHS
HEepPaBHOBECHBIX
HOCHUTEJNeH 3apsja
5.1 I'eneparnus u 22 12

peKOMOMHAIIHS

Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
IToBTOpEeHue MaTepuana 1no pasaeny
"TI'eneparust 1 peKoMOWHAIIMSA HEPAaBHOBECHBIX
HOCHTeNeH 3apsna

IIposedenue uccnedosanuii: Pabora
BBITIONTHAETCS 110 MHAUBHUIYJIBHOMY 3aJIaHUIO.
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HEPAaBHOBECHBIX
HOCHUTENEH 3apsaaa

JIis mpoBeieHusI UCCIICOBAHUS IPUMEHSICTCS
cJenyIoIe MaTepHrabl:

Ilodzomogeka Kypcosozo npoexma: KypcoBoii
TIPOEKT BHITIONHACTCS 110 HHANBHAYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIE TIOKA3aTENN paOOTHI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBaeT
MOSICHUTENHHYIO 3aIICKY C pacdeTaMu
rpaduuecKyro 4acTh. B 3aaHue BXOIUT pacyer
CIeAyIOIINX MoKa3aTeei:

Iloozomogka pacuemuo-zpaduueckozo
3adanua: B pamkax pacyeTHO-rpadyecKoro
3a/1aHusl BBITIOIHSIETCS YePTEk KOHCTPYKIIHH.
J17151 BBITIOJIHEHUS YepTEXKeEN BBITTOIHIIOTCA
MIpeaBapUTEIbHBIC pACUETHl OCHOBHBIX
moKasareseld, KOTOpbIe YKa3bIBAIOTCS Ha
gepTeke. 3aJaHne BBIOIHICTCS
WHIWBUIYaIBHO 10 BapuaHTaM. B kauecTBe TeM
3aJaHus TPUMCHSIOTCS CIICAYIOIIHE:
Iloozomoeka K nabopamopnoii pavome: J1ist
BBIMOJIHEH U 33 JaHUI 110 JTA00PaTOpHO paboTe
HE00X0IMMO MPEABAPUTENTHHO U3YUUTh TEMY U
3aJ1a4y BBITIOJTHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 U3yYEHHOMY B
paszgene "['eHepanys U peKOMOUHAIINS
HEpaBHOBECHBIX HOCHUTENEH 3apsaaa” MaTepuany.
1lo020mo6Ka K ayoumopHovim 3aHAmMusAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Ilod20moeKa K npaKmuyeckum 3aHAMUAM:
N3ydenne matepuana no pazaeny "I'eHepanus u
peKOMOMHAIINS HEPABHOBECHBIX HOCHUTENEH
3apsaa” MOATOTOBKA K BBITIOJTHEHUIO 33 JaHUMA
Ha MPAKTHYCCKUX 3aHITHAX

Iloozomoexa kypcosoui padomoul: Kypcosas
paboTa mpejcTaBlieHa B BUAE KPYIMHOW 3aa9u
10 y4eOHOMY KelCy, OXBaThIBAIOIIEH
HECKOJIbKO PACYCTHBIX BOIIPOCOB U BEIOOP
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BapuaHTa MPOeKTHOro peweHus. [Ipumep
3a/laHusl:

Ilo020mo6Ka K KOHMPOILHOU padome:
N3yuenue MarepuanoB no pasaeny I'enepanus
1 pekoMOMHaNWs HepaBHOBECHBIX HOCUTENEH
3apsijia ¥ MOrOTOBKA K KOHTPOJIBHOI paboTte
Ilodzomoeka doknada, evicmynienus:
3amaHue CBSA3aHO C YIIyOIeHHBIM H3YICHUEM
pa3menoB AUCIUTUTUHEI U CAMOCTOSATEEHBIM
MIOMCKOM MaTepHaiOB JJIsl PACKPHITHS TEMBI
JoKJIaaa. Matepuasibl BBIMIOTHEHHON paboThI
MIPEICTaBISIOTCS B DJIGKTPOHHOM BUJIE WU B
(dhopMe pacreyaTaHHBIX MPE3CHTAIUOHHBIX
caiiioB. B kauecTBe T€M JNOKIAA0B CTyIEHTaM
MIpeaaralTcs ciaeayolue BapuaHThl:
Ilposedenue Ixcnepumenma: Padora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
JIns mpoBeieHusI UCCIIeAOBaHMS IPUMEHSICTCS
cienyromiee 000pyIOBaHHUE:
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOJTHUTEIHHOTO MaTepraa o pasery
"I"eneparust 1 peKOMOWHAINA HEPaBHOBECHBIX
HOcHTeNel 3apsna

Iloozomogka domauinezo 3adanua:
[ToaroroBka qOMaITHETO 3aJaHUS HAIIPABJICHA
Ha OTPabOTKy YMEHUH pemieHus
npogeccCHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYEHHOMY B pa3jiese
"I'eHeparus 1 peKOMOWHAIINS HEPaBHOBECHBIX
HOcHTENEH 3apsana’ MaTepuany.
JIOTIOTHUTEBHO CTYICHTY HEOOXO0AUMO
M3YYUTh JTUTEPATYPy U pa3zoOpaTh MPUMEPHI
BBITIOJTHEH U TIOJO00HBIX 3aaanuid. [IpoBepka
JIOMAIITHETO 3aJaHus TIPOBOJIUTCS TI0
MIpeICTaBICHHBIM TUCHbMEHHBIM paboTam.
Iloozomoexa pacuemusix 3adanuii: 3anaHus
OPHUEHTUPOBAHBI HA PEIICHUS] MUHHU32/1a4 TI0
pazneny "'eHepanus 1 peKOMOMHAIINS
HEpaBHOBECHBIX HocuTenel 3apsa”. CTyaeHThbl
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HEOOXO0/IMMO TTIOBTOPUTH TEOPETUUECKHI
Marepuall, pa3odpars NpUMepHI PEIICHHs
aHAJOTUYHBIX 33/1a4. IIPOBECTH PacUETHI 110
BapuaHTy 3a/laHUA U CAENATh BEIBOARL. B
Ka4ecTBE 3a/laHUA MCIIOIb3YIOTCS CIIETyOIINe
YIpaKHEHUSL:

Iloozomoeka peghepama: B pamkax
pedepaTHBHOM YacTH CTyIEHTY HEOOXOIM
IIPOBECTH 0030p IUTEPATYPHBIX HCTOYHUKOB IT0
BBIOpAHHOW TeMe, KOMIUIEKCHO OCBETUTH
BOIIPOC B COOTBETCTBHU C TeMOH pedeparta,
MOJTOTOBUTH NPE3CHTALMIO IS BBICTYIICHUS
0 pe3yabTaTaM paboThl HA CEeMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyIEeHTY
MpeAIaraloTcs CIeAyIOe BApUAHTbIL:
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[4], 123-153

6 Juddyzus u npetic 20 12
HEepaBHOBECHBIX
HocHTeJIeil 3apsaa
6.1 Juddyzus u npetic 20 12
HEepaBHOBECHBIX

HOcuTeNel 3apsaaa

Ilpogedenue Ikcnepumenma: Pabota
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
JL1s poBeIeHHsI MCCIIeIOBAHIS IPUMEHSICTCS
cienytomiee 000pya0BaHUE:

Iloozomogka peghepama: B pamkax
pedepaTHBHOI YacTH CTYACHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BbIOpaHHON TeMe, KOMIIIEKCHO OCBETHUTh
BOTIPOC B COOTBETCTBHHU C TeMOU pedepara,
MOJITOTOBUTH MIPE3CHTAINIO IS BBICTYIDICHUS
0 pe3ysbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
MIPeUIaratoTCs CISAYIOINE BAPHAHTHIL:
Ilodzomoeka pacuemuvix 3ad0anuii: 3aJaHus
OpUEHTHUPOBAHBI HA PEIICHUST MIUHMA3aJIad 110
pazneny "Iuddy3us u apeiid HepaBHOBECHBIX
HocuTenei 3apsaa". CTyIeHTh He00X0AUMO
MTOBTOPUTH TEOPETHUCCKHI MaTePHal,
pazo0paTh IpUMEPHI PEIICHUS AaHATTOTUIHBIX
3a7a4. MPOBECTH PACUYCTHI [T0 BAPHAHTY 3aaHUS
U CacjIaTh BBIBOABI. B xauecTBe 3a4aHus
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UCTIONB3YIOTCS CIIEYIONIHE YIPaKHEHUS:
Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"Nuddys3us u apeiid HepaBHOBECHBIX
HocuTenei 3apsaa”

I10020mo6Ka K npaKmu4eckum 3auAMuaM:
Wzyuenne matepuana mo paszgeny "Judpdysus u
npeti HepaBHOBECHBIX HOCUTENEH 3apsiia”
MOJIrOTOBKA K BBIMIOJIHEHUIO 3aJaHUi Ha
MPaKTUYCCKUX 3aHATHUAX

Ilodzomoska Kypcosozo npoexma: Kypcosoii
IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJTbHOMY
3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccuuTaTh OCHOBHBIE ITOKa3aTeNld paboThI
000pynoBaHus, BEIOPATh ONTHMAIILHOE
pemienue. KypcoBoif npoekT npegycMaTpuBaeT
MOSICHUTENBHYIO 3aITICKY C pacueTaMy 1
rpadudeckyro 4acTb. B 3amanue BxoauT pacuer
CJIEAYIOIINX MTOKa3aTeICH:

Ilo0z0mogKa K meKyuiemy KOHmpoio:
IToBTOpEeHue MaTepuana no pasaeny
"Muddysus u apeiid HepaBHOBECHBIX
HOcHTeNel 3apsna

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBIMOJIHEH U 33 JaHUI 110 JTA00PaTOpHO paboTe
HEOOX0ANMO TPEIBAPUTEIEHO U3YUHTh TEMY 1
3aj1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
TaK kK€ NU3yYUTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
paszgene "duddy3us u npeiid HepaBHOBECHBIX
HocuTenel 3apsaa" Marepuaiy.

Iodzomoeka K ayoumopHsimM 3aHAMUAM:
[TpopaboTka JEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoexa domawnezo 3adanua:
[MoaroroBka JOMaIIHETo 33/1aHKs HAIIPaBJIEeHA
Ha OTpabOTKy yMEHUI pemeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3aaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
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"Nnddysus u apeiid HepaBHOBECHBIX
HOCHTeNeH 3apsana’ MaTepuany.
JIOTIOTHUTEIBHO CTYICHTY HEOOXO0AUMO
W3YYUTH JUTEPATypPy U pazo0paTs IpUMeEpHI
BBITIOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIPECTaBICHHBIM TUCHMEHHBIM padoTaM.
Ilposedenue uccnedoganuii: Pabora
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
Jl1st mpoBeieHus uccieqoBaHus MPUMEHSIETCS
CJIeIyIONINe MaTepHallbl:

Ilodzomoska doknada, ebicmynieHus:
3ajaHue CBS3aHO C YIIyOJCHHBIM U3y4EHUEM
pazzieNnioB AUCIUILIMHBI U CAMOCTOSITENTbHBIM
MIOMCKOM MaTepHaiOB JJIsl PACKPHITUS TEMBI
IokIaga. Matepuralbl BEITIOTHEHHOH paboThl
MIPEICTaBILIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacrieqaTaHHBIX PE3EHTAIMOHHBIX
cimaiizioB. B xauecTBe TeM JOKIIAIOB CTyICHTAM
MIpeUIaratoTCsl CIeAYIOINEe BAPHAHTHIL:
Ilodzomoeka Kypcosoit padomur: Kypcoas
paborta npejcTaBlieHa B BUE KPYIMHOU 3a7a9u
o yueOHOMY Keiicy, OXBaThIBaIOIIEH
HECKOJIBKO PacueTHBIX BOMPOCOB U BHIOOP
BapuaHTa MPOEKTHOTO pemeHus. [Ipumep
3a/IaHUS:

Ilo0ozomoeka K KOHMPOILHOU padome:
Wzyuenune maTepuaios 1o pazaeny Juddysus
U Jipeii) HepaBHOBECHBIX HOCHUTEIEH 3apsiia U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Ilod2omoeka pacuemno-zpaguueckozo
3adanus: B paMkax pacueTHO-rpayuIecKoro
3aJ1aHusl BBITIOTHSIETCS YePTEX KOHCTPYKIIHH.
J171s1 BBITIOJIHEHUS YepTEXKeN BBITIOIHSIOTCA
MIpeIBapUTENIbHBIE PACYEThl OCHOBHBIX
MoKa3aresei, KOTOPhIe YKa3bIBAIOTCS Ha
gyeprexe. 3allaHue BBITOIHACTCS
WHIVUBUAYATBHO TI0 BapHaHTaM. B kauecTBe TeM
3a/laHusl IPUMEHSIOTCS CIIeAYIOLIHeE:
H3yuenue mamepuanos 1umepamypHslx
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UCMOYHUKO8.
[2], 55-86
[4], 163-193

KonrakTHbIE 1
ITOBEPXHOCTHBIE
SIBJICHHS B
TTOJTYTIPOBOTHIKAX

22

12

IIoozomoeKa K ayoumopHsim 3aHAmMUAM:
[IpopaboTka JIEKIINH, BEITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
IIposedenue skcnepumenma: Padora

7.1

KonTakTHbIe 1
ITOBEPXHOCTHBIE
SIBJICHUS B
TTOJTYTIPOBOTHIKAX
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BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3a1aHHIO.
Jlns mpoBeieHusI NCCIIeTOBaHIS IPUMEHSICTCS
cienyromiee 00opyIoBaHHUE:

IlodzomogKa K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTepuaina no paszaeny "KoHTakTHbIe
1 MOBEPXHOCTHLIC SABJICHUA B
MOJIYIPOBOIHUKAX " TMOATOTOBKA K BBHITIOJIHEHUIO
33}13.HHI>1 Ha MPaKTUYCCKUX 3aHATUAX
Ilodzomoska Kypcosoit padomul: Kypcopas
paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
Mo y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa MIPOEKTHOTO perreHus. [Tpumep
3aJaHHs:

Ilo0z0mogKka K KOHMPOILHOU padome:
W3yuenne maTepuanos 1o paszaeny Konraktasle
1 MMOBEPXHOCTHBIC SABJICHUA B
TMOJYIIPOBOAHUKAX U MOJATOTOBKA K
KOHTPOJIBbHOI! paboTte

Iloozomogka doknada, gblcmynieHuA:
3amaHue CBA3aHO C YrIyOJICHHBIM H3YICHUEM
pa3aenoB AUCIUILTHHEI H CAMOCTOSTEIIEHBIM
MTOWCKOM MAaTEpPHAIIOB IS PACKPBITHS TEMBI
JoKIIaga. Matepualbl BEITIOTHEHHOH paboTh
TIPE/ICTABIIFOTCS B SJIEKTPOHHOM BHZIE WIIH B
(opmMe pacriedaTaHHbIX IPE3EHTALHOHHBIX
crlaiiioB. B kauecTBe TEM JOKIAN0B CTYIEHTAM
MIPEUIaraloTCs CIeAYIOINe BAPHAHTHI:
Iloozomoexa domawnezo 3adanua:
[MoaroroBka JOMaIIHETo 33/1aHKs HAIIPpaBJIeHa
Ha OTpabOTKy yMEHUI pemeHus
mpodeccHoHANBHBIX 3aaa4. JlomaniHee 3a1aHne
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BBIIa€TCA CTYACHTaM 110 U3YYEHHOMY B pasjene
"KoHTaKTHBIE ¥ TOBEPXHOCTHBIE SIBJICHUS B
MOJIYIIPOBOIHUKAX" MaTepuaiy.
JIOTIOTHUTENBHO CTYyACHTY HEO0X0IUMO
U3Y4IHUTh JUTEPATYpPy U pa3o0paTh MpUMeEpHI
BEITIOJTHEHUS TTOTOOHBIX 3agaHui. [IpoBepka
JIOMAIIHET0 3aJaHus IPOBOJUTCS MO
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEHUS 33/1aHUH 110 JJabopaTopHO padore
HEOOXOUMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3a71a4M BBITIOJIHEHMS J1TaOOpaTOpHOil paboThI, a
TakK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
pazzaene "KoHTakTHbBIE U IOBEPXHOCTHBIE
SIBTICHUS B TIOJTyTIPOBOJHUKAX " MaTepHaIy.
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BBITIOJIHACTCS 110 HHAUBHAYAILHOMY
3amaHuio. B pamMkax paboTsl HE0OX0ANMO
paccunTaTh OCHOBHBIE TTOKa3aTesn paboThI
000pynoBaHus, BEIOPATh ONTHMAIILHOE
pemenne. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEBHYIO 3aIHCKY C pacuyeTaMu U
rpaduyeckyo 4acTb. B 3aanue BXoauT pacuer
CIeAYIOIINX MoKa3aTesei:

Iloozomogxa pacuemuo-zpaguueckozo
3adanua: B pamkax pacyeTHO-TpadHIECKOTO
3a[aHUsI BBITIOJHACTCS YEPTEK KOHCTPYKIIHH.
J1J1s1 BBITIOJTHEHUS! YepTEXKeH BBITOJHSIIOTCS
Ipe/IBapUTEIbHBIEC PacCUeThl OCHOBHBIX
NoKazaTesiel, KOTOpble YKa3bIBaIOTCs Ha
yepTexke. 3aJaHue BBINOIHIECTCS
WHAMBUIYaJIbHO 0 BapuaHTaM. B kauecTBe TeM
3aJaHNS TPUMEHSIOTCS CIISAYIOIIHE:
Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
IToBTOpEeHUe MaTepuaa 1no pasaeny
"KoHTaKTHBIE ¥ TOBEPXHOCTHBIC SIBICHUS B
MOJTYTIPOBOTHUKAX "

Camocmoamenvroe usyyenue

meopemuueckKkozo mamepuaia. I/I3y‘{CHI/Ie
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JIOTIOJTHUTEIBLHOTO MaTepuana o pa3aeny
"KoHTaKTHBIE ¥ TOBEPXHOCTHBIE SIBJICHUS B
MOJIYIPOBOJHUKAX"

Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OpHEHTHUPOBAHBI Ha PEIICHNS MHUHN3aa4 110
paszneny "KoHTaKTHBIE U TIOBEPXHOCTHEIC
SIBIICHUS B TIOTYIPOBOAHHUKAX". CTYICHTHI
HE00XOIMMO TOBTOPUTH TEOPETUICCKUN
MaTepHal, pa3o0paTh MPUMEPHI PEIICHUI
aHAJIOTMYHBIX 33]]a4. IPOBECTH PacyeThl M0
BapUaHTY 3aJlaHusl U CJIeNIaTh BHIBOJBL. B
KauecTBe 3aJaHMsI UCIIOJIb3YIOTCS CIEeIYIOIHE
yIpaKHEHHUSI:

Iloozomogka pedhepama: B pamkax
pedepaTHBHO# YacTH CTYACHTY HEOOXO UM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHIKOB IO
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MOJITOTOBUTH MIPE3CHTAIINIO IS BBICTYIDICHUS
0 pe3yibTaTaM pabOTHl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
MIpeAaralTcs Ciaeayolue BapuaHThL:
IIposedenue uccaedosanun: Pabora
BBITIONTHAETCS 110 UHAUBHUIYJIbHOMY 3aJIaHUIO.
Jli1st mpoBeieHu st uccieIOBaHMs MPUMEHSIETCS
CIIeIYIONINE MaTepPHUaIb:

H3yuenue mamepuanoe 1umepamypHslx
UCMOYUHUKOG:

[2], 33-54
[4], 203-223
OKk3aMeH 36.3 - - - - 0.8 - 335
Kypcosast pabota (KP) 31.7 - - - 16 - 11.7 -
Bcero 3a cemectp 216.0 32 - 32 16 0.8 95.7 335
Hroro 3a cemecTp 216.0 32 - 32 18 4 0.8 129.2

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuiyanpHble KOHCYIbTAlMHU MO KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3jaeaam
mucuuruinHel; CP — camocrostenbHas pabora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrouHas

aTrTecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. 3ounas cmpykmypa noaynpogooHUKO8blX MAmMepuanos.

1.1. 3oHHas CTPYKTYypa MOIYIPOBOAHUKOBBIX MaTEPHAIIOB.

Pasnen 1 3oHHas cCTpykTypa NOJYNpPOBOJHUKOBBIX MarepuanoB 1.Benenue Pounb
HOJIYIIPOBOTHUKOBBIX MaTE€pPHAIOB B COBPEMEHHOH (hn3nke n TexHuke. BemecTBa, oTHOCSIIMECS K
nonynpoBogHuKaMm.  Knaccudukanuss — MONTYNIpOBOJHHKOBBIX — MAaTE€pPHaloB.  DJIeMEHTapHbIC
noxynpoBogHUKH. bunapusie coenunenns. Oxucibl. CIOUCTBIE NOTYNPOBOIHUKH. OpraHudecKue
MOJYIPOBOJHUKK. MarHuTHble TOJXYHNPOBOAHUKH. CTPYKTypa TOJXYHPOBOJHUKOB U  THIIBI
npoBoaANMOCTH. OCOOCHHOCTH MX KPHCTAJUIMYECKOW CTPYKTYpPBI M XapakTep XMUMUYECKUX CBS3EH
Pa3IMYHBIX MOJYNPOBOJHUKOBBIX MaTepuanoB. OCHOBHBIE NYTH pPa3BUTHUA KPEMHHEBOU
JIeKTpOHUKHU. 2. KBaHTOBas MEXaHMKA U TEOPUH MOJYIPOBOAHUKOB Y paBHeHue lllpeaunrepa mis
KpucTtaimia Apauabdatndyeckoe NPUONMIKEHWE W BaJeHTHAs aNIpOKCHMAIus. MOJeKyIsIpHbIe
opOuTanu u mapaMeTpsl nepekpbITsi. OTHOINEKTPOHHOE MPHONIMKEeHHE. 30HHASL CTPYKTYpa MOYTH
CBOOOJIHBIX DJIEKTPOHOB. DHEPreTUYECKHE 30HBI MMOYTH CBOOOTHBIX 3JEKTPOHOB B KPUCTAIIAX CO
CTPYKTYPHBIM THIOM anma3za. 3. OCHOBBI 30HHOM TEOPHM MOJIYIPOBOJHUKOB DHEPreTHUECKUe
30HBI TBEPIOTO TeJja. ODJEKTPOHBI M JBIPKU. 30HHAS CTPYKTypa MOJIYIMPOBOIHUKOB. 30HHAS
CTPYKTypa 3JIeMeHTOB rpynmsl [V B mpuOmmwkeHHMH CHIBHOH CB3H. YHCIO COCTOSHHMH B
pa3pemeHHo 30He. 3aBUCUMOCTb SHEPIUU JICKTPOHOB OT BOJHOBOTO BEKTOPA y JHA M IOTOJIKA
SHEPreTHYECKUX 30H..

2. Cmamucmuka Hocumenaeu 3apsa0a 6 NoJynpoeooOHUKAX

2.1. Cratuctuka HOCUTENEH 3apsA/ia B MOIYIIPOBOIHUKAX

Paznen 2. Cratuctuka Hocuteneil 3apsaa B nonynpoBoaHukax 4. Yposenb ®@epmu IlnoTHOCTH
KBaHTOBBIX cocTostHui. Dynkuus pacnpenenenuss Pepmu-upaka m Makcpenna-bonbimana.
CoOCTBCHHBIN TOJIYIIPOBOJHUK. 3allOJIHCHUE DSHEPreTUYEeCKNX 30H. [LIIOTHOCTH COCTOSIHHUM.
[IpuMecHBIil TONYNPOBOJHUK. Y POBHU aKIENTOPOB B MOJYIPOBOJHUKAX THUIIA aaMa3a U LHUHKOBOU
obmanku. Ypoenb ®@epmu. 30Hbl bpmnmosna. [lapabonudeckre 30HBI. 3aKOHBI pacrpeiesieHUs
HOCUTEJIEM B 30HaX MOJNYNpPOBOAHUKA. HeBbIpOXKACHHBIE, BBIPOXKICHHBIE M NPUMECHBIE
nosynpoBogHuku. [Ipubmmkenne »¢ddexTuBHON Macchl. BomopomonomnoOHbie, WM MeEIKHUE
JoHopbel. 5. CraTucTuKa 3JEKTPOHOB U JABIPOK B MONYNPOBOAHMKAX CTENeHb 3alOJIHEHHS
MpUMeECHBIX ypoBHeH. KoHmeHTpanms Hocutenei B COOCTBEHHBIX U TPUMECHBIX MOIYITPOBOTHUKAX.
3aBUCUMOCTh TIOJIO)KEHUSI YpoBHS {DepMH OT KOHIEHTPALMM MPUMECH U TEeMIEepaTypbl AJis
HEBBIPOXKJEHHOTO TOJIYIPOBOJHUKA TemmeparypHas 3aBUCUMOCTh MOJOXKEHUsI YpoBHS Depmu u
KOHIIGHTpAllul HOCHUTENEH 3apsiia B MOJYIPOBOJHUKE, JETUPOBAHHOM OJAHUM THUIIOM HPHUMECH, B
KOMITCHCUPOBAHHOM TOJIYITPOBOIHUKE. [IprMeCcHbBIE 30HBI..

3. Mexanusmul PACCEAHUA Hocumenell 3apﬂda 6 I’ZOJZVI’ZDO600HMKCDC

3.1. MexaHu3MBbl paccesHUsI HOCUTEIIEH 3apsA/ia B MTOIYIIPOBOIHUKAX

Pasnen 3. MexaHu3Mbl paccesiHMs HOCUTENEH 3apsaa B IMOJYNPOBOAHMKAX 6. MexaHU3MbI
paccesiHMsI HOCHUTeNed 3apsiia B moiynpoBogHukax Kunernueckoe ypaBHeHue bosblimaHa.
PaBHOBecHOEe cocTosiHMe. Bpems pemakcanuu. OCHOBHBIE MEXAHU3MbI pAacCEsHUs: TNpsAMas
Me)X30HHAsl, JOBYIIEYHas, yAapHas, MoBepXxHOcTHas. D¢ ¢deKkTuBHOE ceueHue paccesHus. Turbl
LIEHTPOB paccesHusd. PaccesHue Ha HOHax npuMecu. PaccesHue Ha aromax IpUMECH U
JTUCTIOKAUAX. PekoMeHmanus u reaepanus. TernaoBbeie KojaeOaHus aTOMOB OJJHOMEPHOW PEIIETKH.
TennoBble KonebaHus aToOMOB TpexMmepHoOW pemeTku. Cratuctuka (oHOHOB. PaccesHue Ha
TEIUIOBBIX KosiebaHusAx pemeTku. 7. KonebarenbHble CBOMCTBA aTOMOB B IOJYHPOBOJHUKAX
JucniepcroHHble KpUBbIe (JOHOHOB B MOJYIPOBOJIHUKAX. DIIEKTPOH — (POHOHHBIE B3aMMOICHCTBHSL.

24



B3anMoeicTBHS 3JEKTPOHOB C ONTHYECKUMHU (OHOHAMU. B3ammozeiicTBue Mexay 3JIeKTpOHAMU
Y KOPOTKOBOJHOBBIMU (DOHOHAMHU: MEXJOJIMHHOE MIEKTPOH-(OHOHHOE B3aUMOJICHCTBHE. .

4. Kunemuyueckue s61eHus 8 I’ZO]ZVI’ZDO@OOHUKCZX

4.1. KuneTndeckue siBICHUS B MOJTYNPOBOIHUKAX

Pasnen 4. Kunernueckue sBieHUs B noaynpoBogHukax 8. Kunernueckue sBieHHs B
IIOJIyIPOBOJHUKAX YPAaBHEHHE HEMPEPBIBHOCTH. OJIEKTPOIPOBOAHOCTh IOJIYIPOBOJHUKOB B
CIa0BIX ANEKTPUYECKUX MONSIX. [[BM)KEHHE 3JIEKTPOHOB B KPUCTAJUIE MO JACWCTBUEM BHEILIHETO
anekTpuyeckoro nois. IToxsuwkHocts HOcuTenen. IIoABHMKHOCT HOCHUTENEW B HEBBIPOKIECHHOM
3NIeKTpOHHOM Tase. [IpubnmkeHne BpeMeHH penakcanuu. YAelabHas MPOBOJUMOCTh M YAEIbHOE
COIIPOTHUBJIEHUE. DJIEKTPONPOBOJHOCTb COOCTBEHHOIO U IPUMECHOIO  IOJIYIIPOBOJAHUKOB.
TemnepaTypHas 3aBUCUMOCTb MOJBUKHOCTU U 3JIEKTPOIIPOBOJHOCTH IIPU PA3IMYHBIX MEXAHHU3MaxX
paccesHMsl HOCHUTENEH 3apsna. 3akOH IOJIHOro Toka. PaBHoBecHoe cocrtosHue. HepaBHOBecHbIE
HOcUTENM 3apsiaa. 9. MoaynupoBaHHoe jerupoBanue. I1omynpoBoJHUKOBbIE MaTepHalibl ¢ IOUTH
paBHBIMU IIOCTOSIHHBIMU PELIETOK, HO PA3HOW IMPUHOW 3aIIPEIIEHHOM 30HBI B KOHTAKTE IPYT Haj
npyrom. ['ereponepexonpl. Peskuii paspbeiB 30H. OOpaszoBaHue nBymepHOro (2D) snekTpoHHOTO
raza. MonynupoBaHHoe yerupoBanue. TemmepaTypHas 3aBUCHUMOCTb IOJBHIKHOCTH JIBYMEPHOIO
AIIEKTPOHHOTO Ta3a B TETEpOIepexo/aXx ¢ MOAYJIUPOBaHHBIM JiernpoBanueMm. 10. Dddexr ['anna
OtpunarensHoe auddepennuansHoe conporusieHue (OLC) Ha nepemeHHoM Toke. CTpykTypa
30HbI poBOoAUMOCTU GaAs. 3aBUCUMOCTD Aper(PoBON CKOPOCTH IMEKTPOHOB B GaAsS OT BEJIMUUHBI
anekTpuueckoro mois. Tonkue oOpasubl GaAs n-Tuna B CHIBHOM 3JIEKTPUYECKOM IOJIE.
[TpuaIMIIEI paboTH reHepaTopoB ¢ ucnonb3oBanueM 3P dekxra OJC. [Tpumenenus r¢dekra ['anHa
JUI U3TOTOBJIEHUST MUKPOBOJIHOBBIX I'eHEepaTtopoB. Y paBHeHue Ban-nep-Ilons. Tynnensusiint M/III-
JO/I. 11. sddexr Xomna wu gpyrne KHHETHUYECKHE SBICHUS B  IOJYMPOBOIHUKAX
['anpBaHOMAarHuWTHBIE  SBJIECHUA. TE€H30p  MAarHUTONPOBOJHOCTH.  MarHeToconpoTUBIICHHUE.
Tpancopt B marautHoM mnone u 3pdexr Xomna. Kospdpunument Xomra B TOHKHX TUICHKaX.
OrneMeHTapHasi TeOpusl TajlbBaHOMAarHUTHBIX siBJIeHUU. TepmosnexTpuyeckue siBiaeHUs. DPeKT
Tomcona. 3¢ ekt Ilenbrhe. TepMoOMarHuTHbIE SABICHUS. DIEKTPOIPOBOAHOCTH MOJIYIIPOBOIHUKOB
B CHJIBHBIX JJIEKTPUYECKUX TMOJISIX. .

5. I'enepayus u D€KOM6uHauu}l HEepPAaBHOBECHbIX HOCUMEnel S’LID}I()CI

5.1. 'enepanus 1 peKOMOMHAIMs HEPABHOBECHBIX HOCUTENEH 3apsaaa

Paznen 5. I'enepanust u pexkoMOMHAIMsI HEPAaBHOBECHBIX HocHTenel 3apsina 12. 'eHepanuu u
pekoMOMHaLus HocuTenen 3apsina OOure CBeAeHUs O T'eHepalud M PeKOMOMHAIUS HOCHTEJEH.
PaBHOBeCcHbIE W HEpaBHOBECHbIE HOCHTENW 3apsiia. MOHOMNOJspHAas CBETOBas TIeHepalus.
MakcBemioBckoe BpeMsi penakcaiuu. Bunel pexkomOuHammu. Mex30HHas U3TydaTellbHas
pexomOuHanus. TemmeparypHas 3aBUCUMOCTb BpPEMEHM JKM3HM HOCHUTENEeH 3apsaa IpH
PEKOMOMHALIMY Yepe3 JIOKaJIbHbIE YpOBHH. MeX30HHas yapHas pekomOuHaius. PekomOuHaus Ha
noByuikax. Bpems sxusnu. [loBepxHOCTHasi peKOMOMHALINSL..

6. Tupdbysusa u opeiich nepasrosecuuvlx Hocumeneu 3apo0a

6.1. luddys3us u apeiid HepaBHOBECHBIX HOCUTENEH 3apsiaa

13. 3akoHbl ABMXEHUs HocuTenel 3apsana Kiaccuueckass Teopusi 3JIEKTPONPOBOAHOCTH, €€
HEJIOCTaTKW. YPaBHEHHE HENPEPbIBHOCTH. 3aKOHBI  JBM)KEHUS  HOCUTENECH 3apsaa B
nonynpoBogHukax. Juddy3us HocuTenei moa necTBreM rpaaueHTa KoHleHTpamuu. Jpeiidosas
ckopocth. uddy3nonnsiii u nperdoBeiii TOKM B MoaynpoBoAHuKe. COOTHOMIEHUS DWHINTEHHA.
Cpennsts muddysunonnas anmuHa. uddys3us u apeiid HepaBHOBECHBIX HOCHUTENICH 3apsiia B CIydae
MOHOTIOJISIPHOM MPOBOAMMOCTH. [[BM)KEHHE HEOCHOBHBIX HOCHUTENEH 3apsga. OObeMHBIE 3apsabl U
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1I0JIs1 B IIOJIYNIPOBOJHUKAX. J(ManekTpuueckas penakcanus. 3aKoH JEHCTBYIOIUX Macc. Y paBHEHUE
aeKTpoHeHTpanbHOCTH. DddekT mons. HeoqnopoaHsie monynpoBogHUKH. KBa3MHEHTPaIbHOCTS.
13. Muddysus wu npeii HepaBHOBECHBIX HOcUTened 3apsna MouonomspHas auddysus.
bunonspuas muddysua. Iddexra Jlembepa. [Apeitd HOcuTeneit 3apsaa. Anamus aud @ y3MOHHBIX
IpPOIIECCOB B paMKax MoOJeNeil, OCHOBaHHBIX Ha YpaBHEHHSIX MaTeMaTHYECKOW (U3HKH.
Pacnipenenenne HMHXEKTUPOBAHHBIX HOCUTENEH BO BpeMs IepexogHoro mporecca. Kunernka
HOcHUTeNel 3apsaaa B moaynpoBofHIKaX. KoMOMHHPOBaHHOE ABMKEHHE. .

7. Konmaxmmubie u n08epxHoCmmuble s61eHusl 6 nozwnpoeodHuKax

7.1. KOHTaKTHbIE U TOBEPXHOCTHBIE SBJICHUS B IIOJIYIIPOBOJHUKAX

14. KoHTakT «MeTauI-noaynpoBoAHUK» KoHTakTHble siBieHHA. KOHTakThl: OMHYECKHE,
HENIMHEHHbIE M MHXEKTHpyroue. TpeOoBaHUS K OMHYECKMM KOHTakTam: Pabora BbIXoja.
OHepreTuyeckas JuarpaMmma TBEpPAOE TENO — BaKyyM. TepMOIEKTPOHHAs YMUCCHSI DJIEKTPOHOB U3
TBEPAOro Tena Ipu ero HarpeBe. OTCYTCTBHE HEIMHEHHOCTU. ODHEpreTHdeckas auarpamma
KOHTaKTa MeTaJll — IOJIYIIPOBOJAHMUK. OHEpreTudeckas auarpaMma BO3HUKHOBEHHUS BHEIIHEH
KOHTAKTHOM  PAa3HOCTM IIOTEHUMAJIOB B COCTOSHMM TEPMOJMHAMHYECKOTO PaBHOBECHS.
OHepreTuyeckasl JAuarpaMMa BO3HUKHOBEHHs BHYTPEHHEH KOHTAaKTHOW Pa3HOCTH ITOTEHILIMAJIOB.
BeinpssimiieHne Ha KOHTakTe MeTtaur-nosynpoBoaHuK. llepexon IHlorrtku. IlomynpoBOOHUK BO
BHEIIHEM DJJIEKTPUYECKOM Moje.  15. DneKTpoHHO-AbIpouHbld mepexon PopmupoBaHue p—N —
Iepexo/ia U MPOLECChl JIETUPOBaHUS MpuMecHbIMU aTtoMamMu. OOpa3oBaHue p—N — mepexona Ipu
BBEJICHUU [OHOPHOW INpHMECH B MOJIYNPBOJHUK p—rumna. OOpa3oBaHue p—N — mepexojga Ipu
BBEJICHUH aKILIENITOPHOM MpHUMECH B MOJIYNPBOJHUK n—Tuna. KoOHTaKTHasl pa3HOCTh MOTEHIIUAJIOB.
Huddysznonnas teopus BeipsmieHus. Pemenue nuddysnonHoro ypasHeHus. Bonbr-ammnephas
XapakTepuctuka. YpapHeHue [lyaccoHa. YpaBHEHHs JJUIMITUYECKOIO THUIA NPUMEHUTEIBHO K
aHaiu3y p-n nepexonoB. CrenuanbHble TUIBI IepexoloB. llepexonpl Mexay NPUMECHBIMH U
COOCTBEHHBIMH TOJIYITPOBOJJHUKAMH. P — | — Nl JIHOL...

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
1. mpakTuka 13 TepmoanekTpuueckue u TepMOMarHuTHeIE siBIeHUS, 3 dexT Xoa,
raJIbBAHOMarHUTHBIE ABJICHUA |;
. mpakTuka 3 CraTucTuka HocuTeseH 3apaa B MOJIYIPOBOAHUKAX 1;
. IpakTuka 4 CTaTucTuka HOCUTENEH 3apaa B OIYIPOBOAHUKAX 2;
. IpakTHKa 2 30HHAsA CTPYKTypa MOJYIPOBOIHUKOBBIX MaTepUasoB 2;
. IpakTuKa | 30HHasA CTPYKTypa NOJyNPOBOJHUKOBBIX MaTepUaios 1;
. IpaKTHKa 9 DIeKTPOHHO-IBIPOYHBIH nepexon 1;
. mpakTtuka 11 IToBepXHOCTHBIE ABIEHUS B MOJIYIPOBOAHUKAX 1;
. ipakTuka 10 D1eKTpOHHO-IBIPOYHBIN NIEPEX0N 2;
. IpakThKa 7 KOHTaKTHBIE SBJIEHUS B IIOJYIIPOBOJHUKAX. DJIIEKTPUUECKHE IEPEXOABI 1;
10. npaktuka 14 TepmonsieKTpuyecKrue U TEPMOMArHUTHBIE SIBIEHUA, 3P peKT Xouia,
raJlbBAHOMarHUTHBIE SBJICHUSA 2;
11. npaktuka 15 Ontudeckue u GOTOIIEKTPUUYECKUE SIBICHUS B TOIYIPOBOIHUKAX 1;
12. mpaktuka 16 Ontudyeckue U POTOINEKTPUUECKUE SIBICHHS B OTYIPOBOIHUKAX 2;
13. npaktrka 8 KOHTaKTHBIE SBJICHHS B IOJYIPOBOJHUKAX. DIEKTPUUECKHE MTEPEXOBI 2;
14. npaktuka 5 Kunetnueckue sBI€HUS B MOJIYIPOBOAHUKAX 1;
15. mpaktuka 12 IToBepXHOCTHBIE SIBJIEHUS B ITOJIYIIPOBOIHHUKAX 2;
16. npaktuka 6 Kunetnueckue siBI€HUS B OJIYIIPOBOJHUKAX 2.

O 00 1N DN K~ W

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO
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3.5 Koncyabranumn

Ayoumopuwie KOHCYIbMAUUU RO Kypcosomy npoekmy/pabome (KIIP)

1. KoHcynbTanuy HampaBl€Hbl HA BBINOJHEHUE paA3/IEIOB KYpPCOBOTO IMPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mperogaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJbTAllMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"30HHas CTPYKTYypa MOJYINPOBOJHUKOBBIX MaTepraion."

2. KoHcynbranuu HampaBlieHbl Ha BBINIOJHEHUE pa3/ieJIOB KypCOBOIO MPOEKTA IO
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpYyNIOBBIE
KOHCYJbTallMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHHWil pasjena
"CraTucTrKa HOCUTENEH 3aps/ia B MOJIyIpOBOJHUKAX "

3. KoHcynbramuu HampaBIeHbl Ha BBIOJHEHHWE pPAa3AelioB KypCOBOTO TIPOEKTa TOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpyNIOBBIE
KOHCYJbTAllMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"MexaHu3MBbl paccessHUs HOCUTENEH 3aps/a B MOy POBOJHUKAX "

4. KoHcynbTalluu HampaBieHbl Ha BBHINIOJIHEHHE PAa3/CliOB KYpCOBOTO MPOEKTAa TOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJIbTAIlMM pa30mparoTcs HamboJiee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"Kunernueckue BJI€HHS B OJYNPOBOJHUKAX"

5. KoHcynbranmuu HampaBieHbl Ha BBINOJHEHHE Pa3/elioB KypCOBOTO MPOEKTa MO
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJIbTAIlMM pa30mparoTcs HamboJiee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"I"enepamnus u peKOMOMHAIIMS HEPABHOBECHBIX HOCUTENCH 3apsaaa"

6. KoHcymbraniuu HampaBleHbl Ha BBINIOJHEHUE pa3/Ie]IOB KypCOBOIO IMPOEKTA IO
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJIbTAIlMM pa30mparoTcs HamboJiee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"Nuddy3us u apeitd HepaBHOBECHBIX HOCUTENEH 3apsaa”

7. KoHcynbTamuu HampaBieHbl Ha BBINOJHEHHE Pa3/elioB KYpCOBOTO TMPOEKTa MO
PYKOBOJCTBOM HacTaBHHMKa (mpemojgaBarens). B pamMkax 4YacoB Ha TpPYNIOBBIE
KOHCYJbTAIIMU pa3OuparoTcsi HauOoyiee BaXKHbIE YacCTH pACUYETHBIX 3aJaHUN paszfena
"KOHTaKTHBIE ¥ TOBEPXHOCTHBIE SIBJICHUS B IIOJYITPOBOJHUKAX "

I pynnosvie koncynomayuu no pazdenam oucyuniunst (I'K)

1. OOGcyxnaeHune maTepuanoB Mo Keiicam paszaena "30HHas CTPYKTypa MOTYIMPOBOIHHUKOBBIX
Marepuaios."

2. OOcyxneHue MarepualoB Mo Kedcam pasfena "CraTHCTHKa HOCUTENEW 3apsaa B
MOJIYTIPOBOIHUKAX "

3. OOcyxaeHnue MaTepuaioB Mo Keiicam paznena "MexaHu3Mbl paccestHUsI HOCUTENeH 3apsiia
B [IOJIYTIPOBOJIHUKAX"

4. OOcyxneHue MaTepuanoB 1o Kkedicam pazgena "KuHetnueckue  sBIEHUS B
MOJIYTIPOBOIHUKAX "

5. OOcyxkneHue wmarepuasioB Mo Keidcam pazgena '"l'eHepanus wu  pexoMOuHaIUs
HEpPaBHOBECHBIX HOCUTENEH 3apsaa’

6. OOcyxneHnue marepuanoB 1o kedcam pasnena "Huddysus u npelid HepaBHOBECHBIX
HOcHUTele 3apsaa”

7. OOcyxaeHne MaTepualoB Mo keiicam pasnena "KoHTakTHBIE U TOBEPXHOCTHBIC SIBICHUS B
MOJYTPOBOIHUKAX"

Hnousuodyanvrvie koncyromayuu no Kypcosomy npoemy /pabome (MKKII)

1. Koncynpranmuu mpoBOASATCS TO pasneny "30HHas CTPYKTypa MOJIYNPOBOJHUKOBBIX

MaTepuaios."”
2. Koncymprammmm mpoBomsTcs 1o pazmeny "CraTMcTHKa HOCHUTENeW  3apsia B
MOJIYTIPOBOIHUKAX "
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KoHcynpTanuu npoBojsaTcs mo paszneny "MexaHU3Mbl paccesHMsl HOCHUTENEH 3apsana B
MOJYMPOBOIHUKAX "
Koncynbranuu npoBojstes o pazzaeny "Kunerndyeckue siBlieHUs B TOTYIIPOBOAHUKAX "
Koncynpranuu nposoastcs no pasneny "l'enepauust U peKOMOWHAIUS HEPaBHOBECHBIX
HocuTenel 3apsaa"
Koncynpramuu npoBozsatcs no pasaeny "duddys3us u npeiid HepaBHOBECHBIX HOCHTENICH
3apsa”
Koncynpranum npoBoasaTcs mo pazgeny "KoHTakTHble UM MOBEPXHOCTHBIC SIBJICHHS B
IOJIYTIPOBOJIHUKAX "

Texywuii konmpons (TK)

KoHcynpranuu HanpaBieHbl Ha MOJy4YE€HUE UHAMBUAYAIBHOTO 3a/aHus Ul BBIIIOJHEHUS
KOHTPOJBbHBIX MEPOIpPHUATHI 10 pasaeny "30HHAs CTPYKTypa MOJIYHPOBOAHUKOBBIX
Marepuaios."

Koncynpranum HanpaBieHbl Ha MOJy4YE€HUE MHAWBUIYATLHOTO 3aaHUsl 7Sl BHIMOJIHEHUS
KOHTPOJbHBIX ~ MeponpusiTuii 1o pasgeny "Craructuka HoOcUTenell 3apsijia B
MOJIYITPOBOJTHUKAX "

KoHncynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBUYAbHOTO 3aJaHMsl 1711 BBIIOJIHEHUS
KOHTPOJBbHBIX MEPONPUATUI MO pazaeny "MexaHu3mbl paccesiHHsl HOCUTENEW 3apsjia B
MOJIYTIPOBOIHUKAX "

Koncynpranum HampaBieHbl HA MOMy4YeHUE MHAWBHUIYATLHOTO 3aaHUs 7S BHIMOTHEHUS
KOHTPOJIbHBIX MEPONIPUATHIL 110 pa3zneny "Kunetnueckue sBIEHUS B MOIYIPOBOAHUKAX"
Koncynpranum HampaBieHbl HA MOMy4YeHUE MHAWBHUIYATLHOTO 3aaHUs 7S BHIMOTHEHUS
KOHTPOJIbHBIX MEpONpUATHI 1o pazzaeny "l'eHepauus u peKoMOMHAIUS HEPABHOBECHBIX
HocuTelel 3apsaa”

KoHncynpranum HanpaBiaeHbl Ha NOJyYE€HUE MHAWBUYAILHOTO 3aJaHMsl 1711 BBIIOJIHEHUS
KOHTPOJBbHBIX MeponpusaTuii o pasneny "Juddysus u npeiid HepaBHOBECHBIX HOCUTEIEH
3apsnaa”

KoHcynpTanuu HanpasiaeHbl Ha MOJyY€HUE WHAMBUAYAIBHOTO 33JaHUs JJIS BBIIOJHEHUS
KOHTPOJBbHBIX MeponpuaTuil mo pasaeny "KOHTakTHbIE UM TOBEPXHOCTHBIE SIBICHUS B
MOJIYTIPOBOIHUKAX "

3.6 TemaTnka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT

4 Cemectp

Kypcogas pabdota (KP)

Temsr:
- Tema 1

KypcoBas paboTa pacdeTr miI0THOCTH COCTOSTHUI

- Tema 2 KypcoBast paboTta onpenenenue riryOuHbl 3ajeranust p-11 nepexoaa

- Tema 3

Kypcosas pabota ypaBHeHus Ilyaccona B 1ByMEepHOM ciryuae

- Tema 4 KypcoBast pabota PacueT 30HHBIN CTPYKTYpbl KpEMHHUS

- Tema 5 KypcoBas paboTa pacyeT 23HEpreTUYECKON CTPYKTYPhI B MPUOIMHKEHUH 33 JaHHOTO
NOTEHLIAISL

- Tema 6 KypcoBas padota Boicucnuth 3¢ (heKTUBHOCTH COTHEUHOTO dJIEMEHTA

- Tema 7 KypcoBas pabdota [Toctpoerne BAX nuona

- Tema 8 KypcoBas pabota DHepreTuueckas AuarpaMma Juoja

I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henens 1-4 5-8 9-12 |13-15 | 3auerHas
Pasnen 1 2 3 3amura
KYpPCOBOTO KYpPCOBOTO
POCKTA MIPOCKTA
O0beMm 25 25 25 25 -

pasnena, %
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BrimonmsaeHHBIN
00BeM
HapacTarIUM
urorom, %

25 50 75 100 -

Howmep paszpnena

Pazgen KYPCOBOI'O ITPOCKTA

1

pasacia 1 O3HaKoMIIEHHE C 3a1laHUEM Ha IIPOCKT, C MCTOAUYCCKUMU
YKa3aHUsAMHU, JTUTCPATYPHBIMHU UCTOYHUKAMU

2 pazaein 2 [lonydeHue TMHEHHOW CUCTEMBI YPaBHEHHMM, I CYIIECTBOBAHUS
HETPUBUAIBHBIX PEIICHUI

3 pazzen 3 Berunciienue SHepreTUYecKoro CreKTpa JIEKTPOHOB IS Pa3IMYHbIX
3HAYEHUI MapaMeTPOB.

4 paszznen 4 AHanu3 0COOCHHOCTH 30HHOM CTPYKTYPBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 10

Howmep paznena quciurinHb

O1eHOYHOE CPEACTBO

Konanr
JUCLUIIIINHE (B coorBercTBUM ¢ 11.3.1) (TUII ¥ HAUMEHOBAHUE)
WH/INKAaTOpPOB
(B COOTBETCTBUH C pazjeaom 1) 1/12|3]4|5]6]7
3HaTh:
Pa3IMYHBIEC KJIACCHI OJIYIPOBOJHUKOBBIX MAaTEPHAJIOB, TectupoBanne/KM-1. Tect Ne 1. 3onHas
HCIOJIb3YEMBIX B 3JIEKTPOHUKE U HAHOZJIEKTPOHUKE NA-1nk-2 + CTPYKTYypa HOJIYIPOBOJHUKOBBIX
MaTepHaJIoB.
HauOoJIee CyIeCTBEHHbIC (PH3UIECKIE MPOIIECCHI, TectupoBarune/KM-1. Tect Ne 1. 3onnas
IPOTEKAaroIKe B MOJIYIPOBOAHUKOBBIX MaTepHanax N-2nk-2 + CTPYKTYpa HOJIYIPOBOJHUKOBBIX
MaTepUaoB.
METO/bI OIPEeNIeHHs ANEKTPO(PU3NUECKUX TapaMeTPOB IIpoBepounas padora/KM-2.Tect Ne 2.
IOJIYTIPOBOJIHUKOBBIX MaTE€pHUaJIOB NJI-3nk-2 + MexaHu3Mbl paccessHUs HOCUTENEeH
3apsijia B MOJIYIPOBOJHUKAX
OCHOBHBIE JIEKTPUUECKUE, MATHUTHBIE U ONTUYECKHE IIpoBepounas padora/KM-2.Tect Ne 2.
CBOMCTBA ITOJIYIIPOBOIHUKOBBIX MAaT€pUasIOB NA-1nk-3 + MexaHu3Mbl paccesiHUs HOCUTENEN
3apsijia B MOJTYIPOBOJHUKAX
OCHOBHBIE TTOJIOKEHUSI, 3aKOHBI U METO/Ibl €CTECTBEHHBIX Kontponbnas padota/KM-3.Tect Ne 3.
HayK, UCIIOJIb3yeMble B 00J1acTU (U3UKU N-2nx-3 + I'enepanus 1 pekoMOMHALIUSA
MIOJIYTIPOBOJTHUKOB HEpaBHOBECHBIX HOCUTENEH 3apsaa
YMersb:
MIPOrHO3UPOBATh U3MEHEHHE CBOMCTB KonTpoasnas pabora/KM-3.Tect Ne 3.
IIOJIYTIPOBOIHUKOBBIX MaTEPUAJIOB IIPH U3MEHEHUH N-1nk-2 + I'enepanus 1 pekoMOMHALIUSA
BHENIHUX YCJIIOBHI WU BO3JICHCTBUIL HEPABHOBECHBIX HOCUTEJIEH 3apsiia
OLICHUBATH IIPEEIIbl IPUMEHUMOCTH KJIACCUYECKOTO Kontponbnas padora/KM-4.Tect Ne 4.
M0/IX0/1a, POJIb U BaXKHOCTh KBAHTOBBIX 3(P(PEKTOB NpU VJT-2m1c2 + KoHTakTHBIE 1 TOBEpXHOCTHBIE SBJICHUS
OINMCaHUU (PU3NYECKUX MPOLIECCOB B ) B IIOJIYTIIPOBOIHUKAX
MIOJIYTIPOBOJIHUKOBBIX MaTepuajax
PacCYUTHIBATD AIEKTPOPUZNIECKHE XaPAKTEPUCTUKU Konrtponbhas padbora/KM-5
MTOJTYITPOBOTHUKOBBIX MaTEPHAIIOB NJ-3nk-2 + .KontponpHas padorta Ne 1. Cratuctuka
HOCHTEJIEN 3apsiia B OJYITPOBOJHUKAX
MIPUMEHATH (PU3NUECKHE 3aKOHBI 1 MATEMATHYECKUE N-1nk-3 + | KonTponsHas pabora/KM-6.
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METOJIBI JIJIsl PEIICHHS 32]1a4 TEOPETUIECKOTO U
MPUKIIAHOTO XapakTepa

Kontposnbnas padota Ne 2.
Kunernueckue siBiieHus B
MOJIYTIPOBOTHUKAX.

HCIIOJIB30BaTh (1)I/ISI/II-IGCKI/IG 3aKOHBI U MaTCMaTU4YCCKUEC
MOZCIIN OJId OITMCaHUs IIPOLUECCOB, ITPOUCXOAAIINX B
PA3JIMYHBIX TOJYITPOBOAHHUKOBBIX MaTCpUAJIaX

W/1-2nk-3

Kontponsnas padora/KM-7.

Kontponbnas padota Ne 3. J[luddys3us u
npeti) HepaBHOBECHBIX HOCHTENICH 3apsia
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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
4 cemecTp

Dopma peanmzanmn: KomneiorepHoe 3a1aHne
1. KM-7. KonTponbHnas padota Ne 3. Iuddysus u npetiy HepaBHOBECHBIX HOCHTENEH 3apsiia
(KonTpoawsHas pabora)

Dopma peanuzanuu: [TucemenHas padora
1. KM-1. Tect Ne 1. 3oHHas cTpyKTypa MOJIYIIPOBOIHUKOBBIX MaTepuanioB. (TectupoBanue)
2. KM-2.Tect Ne 2. MexaHu3Mbl paccessHUs HOCUTENEH 3aps/ia B IOIYIIPOBOJHUKAX
(ITpoBepounas padbora)
3. KM-3.Tect Ne 3. I'enepanust 1 pekoMOMHaIMsl HEPaBHOBECHBIX HOCUTENEH 3apsaa
(KonTpoawsHas pabora)
4. KM-4.Tect Ne 4. KoHTaKkTHbIE U IOBEPXHOCTHBIE SIBJICHUS B MTOJIYIIPOBOIHUKAX
(KonTpoabsHas pabora)
5. KM-5 KontponbHas padota Ne 1. CtaTucTtrika HocuTesen 3apsia B MOJIyIPOBOJIHUKAX
(KonTpoapHas pabora)
6. KM-6. KontponbHas padota Ne 2. Kunetnueckue siBI€HUS B [TOJIYIIPOBOIHUKAX.
(KonTpoapHas pabora)

bannpHO-peNTHHIOBask CTPYKTYpa AUCLUIUIMHBI SBIISIETCS IPUIIOKEHUEM A.
bannpHO-peHTHHIOBast CTPYKTYpa KypCOBOM pabOThI ABJISIETCS pUIIoKeHUeM b.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHIIJIMHE
Kypcosas paboma (KP) (Cemecmp Ned)
CTaHJapTHbBIE IIPAaBUJIA OLIEHKH EKPCOBOTO MTPOEKTa

Ixzamen (Cemecmp Nod)

CTaHJapTHBIE IIpaBUiIa
B numuiom BeICTaBIsETCS OLEHKA 3a 4 ceMecTp.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. I[TpakTHKyM 110 (pU3KKE MOIYIPOBOJIHUKOBBIX MaTepuaiioB / Mock. suepr. un-t (MOU) ; pen. K.
B. lllanumosa . — M. : Dueprus, 1969 . — 125 c.;

2. 3eerep, K. ®uznka nonynpoBoaHUKoOB : niep. ¢ anri. / K. 3eerep ; pen. FO. K. Tloxena . — M. :
Mup, 1977 .- 615 c.;

3. AHcensM, A. 1. BBeneHne B TEOPHIO MOIYITPOBOTHUKOB : y4eOHOE TocoOue JjIsi By30B 110
(¢U3MUeCKUM M TEXHUYECKUM HalpaBJIeHUsM U cennanbHocTsM / A. V. AHcenbM . — 4-e u3n., crep
. — CIIG. : Jlanp-TIpecc, 2016 . — 624 c. — (YueOnuku 1y By30B. CrieniayibHas TUTepaTypa) . -
ISBN 978-5-8114-0762-0 ;
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4. lvmkun . T'., AreeB U. M.- "HaHoanekTpoHUKa. DJIeMEHTHI, TPUOOPEI, ycTpoiicTa", (4-¢
u3.), U3narensctBo: "Jlaboparopus 3nanuii", Mocksa, 2020 - (411 c.)
https://e.lanbook.com/book/152031.

5.2 JIuueH3M0HHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Maitan BuneokoHdpepeHmm;

3. Libre Office;

4. GPSS World Student.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIUOHHO-
CIIpaBOYHbIE CHCTEMBI:

1. 9BC Jlanub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1MoTeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

4. ba3za 1aHHbIX )KypHasioB m3nateabcrBa Elsevier - https://www.sciencedirect.com/

5. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

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

7. ba3za nannbix Scopus - http://www.scopus.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHaleHue
HanMeHOBaHUe

OTCYTCTBYET
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

duzuka IMOJYIIPOBOJHHUKOB

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

KM-5

KM-6

KM-7

KM-1. Tect Ne 1. 3oHHas CTpyKTypa HOJYyIPOBOIHUKOBBIX MaTepuaiioB. (TectupoBanue)
KM-2.Tect Ne 2. Mexanu3Mmsbl paccessHusI HocuTelien 3apsja B nonxynpoBoauukax (IIposepounas
pabora)

KM-3.Tect Ne 3. 'eneparus 1 peKOMOMHAIIMS HEPABHOBECHBIX HOCHUTEJICH 3apsaa
(KonTponwsHas pabora)

KM-4.Tect Ne 4. KoHTakTHbIE 1 TOBEPXHOCTHBIE IBJIEHUS B NOIyNpoBogHNKaxX (KoHTponbHast
pabora)

KM-5 .KonTpomnsHas padora Ne 1. Craructrka HOCUTEIIEH 3apsiia B MOTYIIPOBOJIHUKAX
(KonTpoabpHas pabora)

KM-6. KonTponbsHas padora Ne 2. Kuneruueckue siBieHus B noiaynpoBoaHukax. (KonrponsHas
pabora)

KM-7. Koutponbnas padota Ne 3. uddy3us u npeiid HepaBHOBECHBIX HOCUTENEH 3apsiia
(KontponpHas pabota)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuuminHb KM: L 2 3 4 > 6 /
paznena Henensa 2 4 6 8 10 12 15
KM:
1 30HHasI CTPYKTYpa
MOJIYTIPOBOJTHUKOBBIX MaTepUaOB.
11 30HHas CTPYKTYpa +
MOJIYTIPOBOJTHUKOBBIX MaTEpHaJOB.
2 CraTucTuka HocUTeNeH 3apsiia B
MOJIYTIPOBOJTHUKAX
21 CraTucTuka HocUTeNel 3apsia B +
MOJIYTIPOBOJTHUKAX
3 MexaHu3MBbl paccessHUsI HOCUTENen
3apsi/ia B NOJTYNPOBOJHUKAX
31 MexaHu3Mbl paccesHusl HocUTesen +
3apsi/ia B OJTYIPOBOJHUKAX
4 Kunernueckue siBeHus B
HOJIYITPOBOJTHUKAX
41 Kunernueckue siBeHus B 4
HOJIYITPOBOJTHUKAX
5 ['enepanust u pekoMOUHaUs
HEpaBHOBECHBIX HOCHUTEJEH 3apsiia
51 I'enepanus u peK0M6HHau1v/1${ +
HEpaBHOBECHBIX HOCUTEJIEH 3apsiia
6 Huddysus u nperid HepaBHOBECHBIX
HOCUTENIeH 3apsa
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6.1

Huddy3us u nperid HepaBHOBECHBIX

4 + +
HOCHTEJICH 3apsiia
7 KoHTaKTHBIC ¥ TOBEPXHOCTHBIC
SABJICHUS B IMOJTYIIPOBOJHUKAX
71 KoHTaKTHBIC ¥ TOBEPXHOCTHBIC N N
SABJICHUS B IMOJTYIIPOBOJHUKAX
Bec KM, %: | 15 | 10 | 15 | 15 | 15 | 15 | 15
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

duzuka IMOJYIIPOBOJHHUKOB

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 Kwm-1 Bei6op MeTofoB pacuera ¥ MoxyInpoBOHHKOBOTO MaTepraa.

KM-2 Kwm-2 Kunernueckue siBJICHHS B TIOJIYIIPOBOTHUKAX
KM-3 Kwm-3 duddysus u qpeiid HepaBHOBECHBIX HOCUTEINEH 3apsaa

KM-4 Kwm-4 KoHTakTHbIE U TOBEPXHOCTHBIE SABJICHUS B TOJIYIPOBOJHUKAX

Buja npomexyTouHoii arrectanmu — 3amura KP.

Munexc KM- | KM- | KM- | KM-
Howep Pa3nen kypcoBoro mpoekta/KypcoBoit paboThl RM: L 2 3 4
pasjena yp p yP p Henens 4 8 12 15
KM:
pazznen 1 O3HakoMIIeHUE C 3a/laHUEM Ha MPOEKT, C
1 METOJAMYECKUMU YKA3aHUSMU, JTUTEPATYPHBIMU +
HMCTOYHUKAMU
2 pasnen 2 [lonyueHue TUHEHHON CUCTEMBbI YpaBHEHUH, JIs +
CYyILIECTBOBaHUSI HETPUBUAIBHBIX PEIICHUI
3 pasnen 3 BeruncieHue sHEPreTUYeCKOoro CIeKTpa 4
AJIEKTPOHOB ISl PA3JIMUHBIX 3HAUEHHI MapaMeTpOB.
4 paznen 4 AHanuz 0cOOEHHOCTH 30HHOU CTPYKTYpBI
Bec KM, %: | 25 25 25 25
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