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

Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
HaumeHnoBanue o6pa3oBaTteibHOI nporpaMmMbl. HaHoTexHO0I0THSI B 3JIEKTPOHHUKE
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OU3UKA ITOJYITPOBOJHHUKOB

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtsb, popMupyeMasi y4acTHUKAMH 00pa30BaTeIbHBIX OTHOLIEHUH
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.4.01.01
TJIaHy:
TpynoeMKocTh B 3a4eTHBIX
py 4 cemectp - 6;
eTMHMIIAX:
Yacos (Bcero) no yueoHom
( ) oy y 216 yacos

TJIaHy:
Jlekuuu 4 cemectp - 32 yaca;
IIpakTHyeckue 3aHATHSA 4 cemecTp - 32 yaca;
JlaGopaTopHble pagoThI He MPeAYCMOTPEHO Y4eOHBIM MJIaHOM
KoncyabTanum 4 cemectp - 18 yacos;
CamocrosiTesibHasi padoTa 4 cemectp - 129,2 yaca;

B ToM ynciae Ha KII/KP 4 cemectp - 15 yacoB;
WHas koHTaKkTHasi padoTa 4 cemecTp - 4 yaca;

BKJIIOYasi:
TecTtupoBaHue
IIpoBepounas padora
KontpoabsHas padora
IIpome:kyTouHast aTTeCTAIINS:

3amuTa KypcoBoii padoThI 4 cemectp - 0,2 yaca;

IK3aMeH 4 cemectp - 0,6 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

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

YK-2 criocoGeH onpenensiTh
KpYT 3ajlad B paMKax
IIOCTaBJICHHOW LIENH U
BbIOMpaTh ONTUMAJIbHbBIE
CHOCOOBI UX PELICHHUS,
HCXOIS U3 IEUCTBYIOIIMX
IIPABOBBIX HOPM,
UMEIOLINXCS PECYPCOB U
OTpaHUYECHUN

U-1yk-» PopmynupyeT B
paMKax MOCTaBICHHOH IEJH
IPOEKTa COBOKYITHOCTb 33]1ad,
o0ecreunBaroIIux ee
JOCTH)KEHUE

3HaThb.

- 1. PAa3JINYHBIC KJIACChI
MMOJIYITPOBOJHUKOBBIX MAaTCPUAJIOB,
HCIOJIb3YCMbIX B JJICKTPOHUKE U
HAaHOJ3JICKTPOHUKCE.

YMETB:
- 1. ucrnonb30BaTh GU3NUECKUE 3aKOHBI U

MATEMAaTHYCCKUE MOACTIN JJId OITMCaHU A
MpoHecCoOB, MPOUCXOAANIUX B PA3JIMIHBIX
IMOJIYITPOBOAHUKOBBIX MaTCpHUaJIax.

TIK-2 Cnocoben
y4acTBOBaTh B IPOBEACHUH
WCCIIEIOBAHUI MAaTEpHUAJIOB
3JIEKTPOHHOU TEXHUKH,
MI/IKpO- nu H&HOBJ’ICKTPOHI/IKI/I

N-1nk-2 JlemoHCTpUpYeT
3HaHUs METOJI0B KOHTPOJIS
apaMeTpoB MaTepHAIOB
AJIEKTPOHHON TEXHUKH, MUKPO-
Y HAHODJICKTPOHHUKH

3HAaThb.

- 2. OCHOBHBIE QJICKTPUICCKUEC, MATHUTHBIC
U OITHUYECKHE CBOMCTBA
MMOJIYITPOBOJHUKOBBIX MAaTCPUAJIOB.

YMETbh:
- 2. pacCUMTHIBATH HIEKTPOPUZNIECKHE

XapaKTEPHUCTHUKU MMOJIYITPOBOAHHUKOBBIX
MaTCpHraJIOB.

[TK-2 Cniocoben
y49acTBOBATh B MIPOBEICHUH
UCCJIEeI0BAHUI MaTepruaIoB
3JIEKTPOHHOU TEXHUKH,
MHUKPO- ¥ HAHOZJIEKTPOHUKH

N]1-2nk-2 O0nagaeT 3HaHUSIMU
0 CTPYKTYpe U (pU3HUKO-
XUMHUYECKHUX CBOMCTBAX
MaTepHaloB dJIEKTPOHHOU
TEXHUKHU, MUKPO- U
HAHO3JIEKTPOHUKHU

3HATh:
- 3. HanOoJee CcyleCTBeHHbIE (PU3NYECKHE
IPOLIECCHI, IPOTEKAIOIINE B
MOJTYIIPOBOTHUKOBBIX MaTepualiax.

YMETh:
- 3. OlleHUBATh NPEJIENIbl IPUMEHUMOCTHU
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KJIACCHYECKOTO ITOJIX0/1a, POJIb ¥ BAKHOCTh
KBAaHTOBBIX A((EKTOB MPHU OMHUCAHUH
(HU3MUECKHX MTPOLIECCOB B
MOJTYITPOBOTHUKOBBIX MaTepraliax.

[IK-2 Cniocoben
y4acTBOBaTh B IPOBEJICHUN
UCCJIEIOBAHUI MaTepUAIOB
JIEKTPOHHON TEXHUKH,
MHUKpPO- U HAHOAJIEKTPOHUKHU

NJI-3nx-2 JlemoncTpupyer
3HaHHS 0 PUIMUECKHX U
MAaTEMATUUYCCKUX MOACTIAX
SIBIICHUI M TIPOIIECCOB,
IPOTEKAOIINX B MAaTEpUAIax
3JIEKTPOHHON TEXHUKH, MHKPO-
Y HAHOJICKTPOHHUKH

3HATh!

- 4. METO/1bI OIIPENETICHUS
JIEKTPO(PU3NYECKHUX TAPAMETPOB
II0JIYTIPOBOIHUKOBBIX MaTEPUAJIOB.

YMETh:

- 4. IPOrHO3UPOBATh U3MEHEHNE CBOMCTB
HOJIYHpOBOI[HI/IKOBI)IX MaTepI/IaJIOB HpI/I
M3MEHEHUHU BHEIIHUX YCIOBUN WU
BO3JICHCTBUM.

[IK-3 Criocoben
y4acTBOBaTh B IIPOBEACHUH
TEXHOJIOTHYCCKUX
IIPOLIECCOB U3TOTOBJICHUS
MaTepHaAJIOB AJIEKTPOHHOU
TEXHUKHU, MUKPO- U
HaHOXJIEKTPOHUKHU

N/1-1nk-3 3HaeT 6a3oBbIC
TEXHOJOTHYECKHE MPOLIECCHI
H3TOTOBJICHUS MaTCpUaJIOB
SJIEKTPOHHON TEXHUKH, MUKPO-
Y HAaHODJICKTPOHUKHU

3HATh:

- 5. OCHOBHBIC ITOJIOJKCHHMS, 3aKOHEI 1
METO/Ibl €CTECTBEHHBIX HAYK,
UCIIOJIb3YeMbIC B 00TIaCTH (PU3UKH
MOJIYTIPOBOTHUKOB.

YMETh:

- 5. IpUMEHATh PU3NYECKUE 3aKOHBI U
MaTEMaTHYECKUE METObI ISl PELICHHUS
3aJ1a4 TEOPETUYECKOrO U IIPUKIIATHOTO

Xapakrepa.

ITK-3 Cnocoben NJI-2nk-3 3HaeT 00 Gu3uko- 3HATh!

y4acTBOBATh B MPOBEACHUN | XMMHYECKUX OCHOBaxX 9 - 6. OCHOBHBIC XapaKTEePUCTHKH
TEXHOJOTHYECKUX TEXHOJOTHYECKHX MpoleccoB | TOTYIPOBOAHHUKOB.

MPOIIECCOB M3TOTOBIICHUS W3TOTOBJICHHSI MATEPHAIIOB

MaTepuaioB ANEKTPOHHON DIIEKTPOHHON TEXHHUKH, MUKpO- | YMETh.

TEXHUKHU, MUKPO- U W HAHODBJIEKTPOHUKHA - 6. OTPENENSTh TUII TIPOBOUMOCTH
HAHODJIEKTPOHUKHU MTOJTYITPOBOTHUKOB.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCUTCA K OCHOBHOM TmpodeccrmoHanmbHOM 00pa3oBaTelbHON Mporpamme
Hanorexnonorus B snexrponuke (nanee — OIIOIT), nanpaBnenus noarotosku 11.03.04 DnexkTpoHuka u
HaHOXJICKTPOHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 00Opa3oBaHue - OaKaTaBpHar.

Bbazupyertcs Ha ypoBHE cpeqHero oo1ero oopazoBaHusl.

Pe3ynbrarel 00y4yeHMs, MOJIy4€HHbIE IPU OCBOEHUH TUCIUIUIMHBI, HEOOXOAUMBI IPU BBITTOJTHEHUN
BBIITYCKHON KBaTM(PUKAIIMOHHOMN pabOoTHI.




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 IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 30HHas CTPYKTypa 19 4 4 - 4 - - - - - 11 - Iloozomogka doknada, gblcmynieHuA:
TMOJYTIPOBOAHUKOBBIX 3allaHI/Ie CBsA3aHO C yFJ'IY6J'IeHHI)IM HN3y4YCHUEM
MaTCpraJioB. pa3aciioB AMCUHUIIIMHBI U CAMOCTOATCIIbHBIM
11 1. 30HHas CTPYKTYpa 19 4 - 4 - - - - - 11 - IIOMCKOM MAaTepHUaJIOB JUJIs PACKPBITHS TEMBI
HOJIyIIPOBOJHUKOBBIX Joxiazia. MaTepuassl BHIIOJHEHHON paboOThI
MaTepHanos. IPECTaBIIOTCA B JIEKTPOHHOM BUJIE WU 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:

5




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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MIPOEKT BBHINOIHAETCS 110 HHAUBUIYaTbHOMY
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
3aJJaHM BBITIOJIHACTCSA YePTEXK KOHCTPYKIIUH.
JI7151 BBITIOJIHEHUS YEePTEKEN BBIIOIHIOTCS
IIpeaBapUTeIbHBIC pACUEThHl OCHOBHBIX
Iokasatesel, KOTOpble YKa3bIBalOTCs Ha
yepTexe. 3aaHue BBIOIHACTCS
WHIMBHUIYaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3a7aHusI IPUMEHSIOTCS CIIETYIOIINe:
Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
[ToBTOpEeHue marepuana no pasaeny "3oHHas
CTPYKTYpa IOIYNIPOBOAHUKOBBIX MAaTEpPHAIOB."
Ilodzomoeka pepepama: B pamkax
pedepaTrBHOIi YacTH CTYJEHTY HEOOXOIUM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BBIOpaHHON TeMe, KOMIUIEKCHO OCBETUTh
BOTIPOC B COOTBETCTBHH C TeMoH pedepara,
MIOJITOTOBUTH MIPE3CHTAINIO [ BBICTYIIICHUS
IO pe3yJbTaTaM paboThl HA CEMHHAPCKOM
3aHATHH. B kKauecTBe TeM pedepara CTyneHTY
MIPE/IaraloTCst CIEAYIONIIE BAPHAHTHI:
Ilposedenue uccnedosanuii: Pabora
BBITIOTHSACTCS 110 HHANBUIyaTbHOMY 33/1aHHIO.
Jlns npoBeneHNsl UCClIe0BaHMs IPUMEHSIETCS
CIIEIYIOIINE MaTepPHaIbL:

H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[1], 5-45
[2], 5-43
[3], 12-436
[4], 3-360




2 CraTHCTHKA HOCUTEIICH 19 11
3apsjia B
MOJTYTTPOBOTHHKAX
2.1 2. CTaTucTHKa 19 11

HOCHTENEH 3apsiia B
TTOJTYTIPOBOTHIKAX

Ilodzomogeka Kypcosozo npoexma: KypcoBoii
MPOEKT BBIIOJIHAETCS 110 UHIUBHIYILHOMY
3a7aHuio. B pamkax paboTsl HEOOX0AUMO
paccunTaTh OCHOBHBIE TIOKA3aTeNN paObOTHI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBacT
MOSICHUTEIHHYIO 3aIICKY C pacdeTaMu
rpadudecKyro 4acTe. B 3amanue BXOOuT pacyer
CIEeNYIOIINX NOKa3aTeNen:

Ilod2omogxa pacuenmnvix 3a0anuii: 3aiaHus
OpPUEHTHUPOBAHBI HA PEIICHUS MUHU3aaY 110
pazneny "Cratuctuka HOCUTENEH 3apsa B
nosxynpoBogHukax". CTyIeHTbl HEOOXO0HUMO
MOBTOPUTH TEOPETUIECKUH MaTepHa,
pa3o0paTh NpUMEpPHI PEIICHUS aHATOTUIHBIX
3a[ad. MPOBECTH PACUETHI IT0 BAPHAHTY 3aJaHUs
U CIIeNIaTh BRIBOIBL. B KauecTBe 3amaHus
HCTIONB3YIOTCS CICIYIOIUE YIPAKHEHHS:
Ilodzomoeka pepepama: B pamkax
pedepaTHBHOM YacTH CTyIEHTY HEOOXOIIM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHIKOB IO
BBIOpaHHON TeMe, KOMIIJIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMoH pedepara,
MIOJITOTOBUTH IIPE3CHTAINIO I BBICTYIIICHUS
0 pe3yibTaTaM padoThl HA CEMHUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyIeHTY
MIPeUIaratoTCsl CISAYIOINE BAPHAHTHIL:
CamocmosamensbHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaerry
"CratucTuka HOCUTENEH 3apsa B
MOJIYMpPOBOJHUKAX"

IIposedenue Ixkcnepumenma: Pabora
BBITTOJTHACTCS 110 MHANBUAYAIBHOMY 3a/IaHHIO.
Jlng mpoBeieHust NCClIeT0OBaHIS IPUMEHSIETCS
cienytomiee 000pya0BaHHE:

Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
IToBTOpEeHue MaTepuana no pasaeny
"CratucTuka HocuTeNe 3apsna B
HOJYIMpPOBOJHHUKAX"




IIpogedenue uccnedosanuii: Pabora
BBINOJTHACTCS [0 WHAUBUAYAIEHOMY 3aJIaHHIO.
JIis mpoBeieHusI UCCIICOBAHUS IPUMEHSICTCS
CIIEYIOIIHE MaTepPHabl:

Iloozomoeka pacuemno-zpagpuueckozo
3adanua: B paMkax pacueTHO-TpaUIecKoro
3a[JaHHs BRITIOJHACTCS YePTEK KOHCTPYKITHH.
J71s1 BBITIOJIHEHUS YEPTEKEN BBINOIHIIOTCS
MIpeaBapUTEIbHBIC paCueThl OCHOBHBIX
mokazareJsieid, KOTOpbIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
MHIUBUYaJILHO 0 BapraHTaM. B kadecTse TeM
3a/laHusl MPUMEHSIOTCS CIeYIOLIHe:
Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1auy BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TakK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKH pe3yNbTaTOB O H3YYCHHOMY B
pazzene "CraTucTUKa HOCUTEINEH 3apsiia B
MOJIYIPOBOJHUKAX" MaTepHUaly.

IIoozomoeKa K ayoumopHsim 3aHaAmusam:
[IpopaboTka JIEeKIIH, BEITOJHEHUE U
MOJICOTOBKA K 3amure jab. paboTh
Iloozomoska domauine2o 3a0anus:
[ToaroTroBka qOMaITHETO 3aJaHUS HAIIPABJICHA
Ha OTPabOTKy YMEHUH pemieHus
npogeccCHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"CratucTuka HOcUTENeH 3apsa B
MOJIYIPOBOJIHUKAX " MaTepHUaly.
JIOTIOTHUTEBHO CTYICHTY HEOOXO0AUMO
U3YYUTh JTUTEPATYPY U Pa300paTh MPUMEPHI
BBITIOJTHEH U TIOJO0HBIX 3aaanuid. [IpoBepka
JTIOMAIITHETO 3aaHus IPOBOIUTCSI 1O
MIPEACTABICHHBIM TUCBMEHHBIM pabOTaM.
Iloozomoeka 00K1a0a, 6bICHYNICHUAS
3aiaHne CBA3aHO C YriyOJeHHBIM U3yUYEHUEM
pa3aenoB AUCIUILTUHEI H CAMOCTOSTEIEHBIM
MTOWCKOM MAaTEpPHAJIOB JUISI PACKPBITHS TEMBI
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JIOKJIa1a. MaTepuaibl BBIOJTHEHHOH paboThI
MPEJCTABISIIOTCA B JICKTPOHHOM BHJIE WU B
(opMe pacriedaTaHHbIX PE3EHTAHOHHBIX
cilaiiioB. B xauecTBe TEM AOKIAA0B CTYIEHTaM
MPEATaraloTCsl CIEAYIONIIE BAPHAHTHI:
Ilo020moeKka K KOHmMPOIbHOU padome:
N3zy4yenne marepuanos no pasaery CTaTHCTHKA
HOCHTENeH 3apsaa B IMOIyNIPOBOIHNUKAX U
MOATOTOBKA K KOHTPOJIBHOHN paboTte
Ilodzomogxa Kypcosou padomuwi: Kypcopas
pabora npeacTaBieHa B BUAE KPYITHOHU 3a1a4u
1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PACYETHBIX BOIPOCOB U BBIOOP
BapHaHTa IIPOEKTHOro perteHus. [Ipumep
3aaHuA:

Il0020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenne Matepuana no pazzaeny "CraTucTHka
HOCHTENEH 3apsaa B HOIYNPOBOJHUKAX"
MIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHUH Ha
MPAaKTHYECKNX 3aHATHIX

H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:

[1], 46-76
[2], 44-87
[3], 12-436
[4], 3-360

3 MexaHu3Mbl paccestHus 19 11
HOCHTeJIeH 3apsiaa B
HOJIyIIPOBOJHUKAX

3.1 3. MexaHU3MBI 19 11

paccestHusI HocuTenen
3apsiaa B
MOJYIPOBOJHUKAX

IToozomogka Kypcosozo npoexma: Kypcopoii
MPOEKT BBIIOJIHACTCS 110 HHAWBHIYaJIbHOMY
3aaHnI0. B pamkax paboTel HEOOX0AUMO
paccyuTaTh OCHOBHBIE IIOKa3aTENU PadOThI
000pyI0BaHUs, BEIOPATh ONTHMAIBHOE
peuenue. KypcoBoil npoekT npenycMarpuBaeT
MOSICHUTEIBHYIO 3aITHCKY C pacueTaMy 1
rpaduyeckyo 4acTb. B 3amanue BXoauT pacyer
CIeAYIONINX MOKa3aTesei:

Iloozomoexa pepepama: B pamxax
pedepaTHBHOI YaCTH CTYJCHTY HEOOXO UM
MPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB 110
BBIOPAHHOM TeMe, KOMIUIEKCHO OCBETUTh

10




BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOJTOTOBUTH MIPE3CHTALUIO [T BBICTYIICHUS
IO pe3yJbTaTaM paboThl Ha CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTta CTyIEHTY
MPEATaraloTCsl CIEAYIONIIE BAPHAHTHI:
Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OPHEHTHPOBAHBI Ha PEIICHI MHUHU3a/1a4 110
paszeny "MexaHU3MBI pacCesTHAS HOCUTEICH
3apsiza B morynpoBogHnkax'. CTyIeHTHI
HEO0OXO/IMMO TTIOBTOPUTH TEOPETUUECKHI
Marepuall, pa3odparh MpUMephI PEIICHHs
AQHAJIOTHYHBIX 3a/1a4. IIPOBECTH PacueThl 110
BapHaHTY 3alaHUS U CAETaTh BEIBOABL. B
Ka4yecTBE 3aJaHUS HCIIOIB3YIOTCA CIEAYIONINe
yIpaKHEHUS:

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: VIzyaenne
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"MexaHHU3MBI paccessHUsA HOCUTENEH 3apsiia B
MOJIyIPOBOIHUKAX"

Il0020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenne maTepuaina mno paszaeny "MexaHU3MBbI
paccesiHus HOCUTENIEH 3apsia B
MOJIYIPOBOTHUKAX " TOATOTOBKA K BBHITIOJIHEHHUIO
3aJaHUi Ha MPAKTUYECKUX 3aHATHIX
IlIpogedenue 3xkcnepumenma: Pabora
BBITIOJTHSACTCS 110 HHANBUIyaTbHOMY 33/1aHHIO.
Jiist IpoBeIeHNsT HCCIIeI0BAHMUSI IPUMEHSIETCS
creyroniee 000py10BaHHE:

Ilodzomoeka Kypcosoit padomui: Kypcoas
pabora npeacTaBiIeHa B BUAE KPYITHOH 3a1aqu
10 y4eOHOMY KeliCy, OXBaThIBAIOIIEH
HECKOJIFKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHaHTa MIPOEKTHOTo perreHus. [Tpumep
3aaHuA:

Iloozomoexa Kk KOHmMpoNbLHOU padome:
W3ydenne maTepuaoB o pas3zaeiny MexaHu3MBbl
paccesiHus HOCUTENEH 3apsia B
MOJIYTPOBOJHHUKAX U ITOJrOTOBKA K
KOHTPOJILHOM padoTe
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Ilodzomoeka doknada, ebicmynieHus:
3ajaHue CBS3aHO C YIIyOJCHHBIM N3y4EHUEM
Pa3aenoB AUCIUILIAHBI M CAMOCTOSTEIbHBIM
TTOVCKOM MaTEepHAJIOB IS PACKPBITHS TEMBI
IoKIIaga. MaTtepuralbl BEITIOTHEHHOH paboThl
MIPEICTABILIIOTCS B JICKTPOHHOM BHJE WIH B
(dopme pacrieqaTaHHBIX MPE3EHTAMOHHBIX
cilaiiioB. B xauecTBe TEM AOKIAA0B CTyIEHTaM
MIPeUIaraloTCsl CIeAYIOINEe BAPHAHTHI:
Ilodzomoeka domauinezo 3a0anusn:
[ToaroToBKa AOMAIITHETO 3aJaHKs HApaBJIcHA
Ha OTPabOTKY YMEHUIl peleH s
npodecCHOHATIBHBIX 3a1a4. JloMaliHee 3a1aHue
BBIIACTCS CTYICHTAM IO U3YYCHHOMY B pa3Jieie
"MexaHU3MBI paccesHUs HOCUTENIeH 3apsa B
MOJIYIPOBOIHUKAX" MaTepHUaly.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOANMO
W3YYUTH JUTEPATypPy U pazo0paTs IpUMEpHI
BEITIOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 33/IaHUs TIPOBOIUTCSI IO
MIPeCTaBICHHBIM MTUCHBMEHHBIM pa0oTaM.
Ilo020mo6Ka K ayOumopHovim 3aHAMUAM:
[IpopaboTka JIEeKIIH, BEITOJHEHUE U
MOJICOTOBKA K 3amure jab. paboTh
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBIMOJIHEH U 33 JaHUI 110 JTA00PaTOpHO paboTe
HEO0XOIUMO TIPEABAPUTEIHFHO U3YyIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS TA00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
pazzene "MexaHU3Mbl paccesiHUsI HOCUTeNen
3apsijia B MOJIYIIPOBOHUKAX" MaTepHay.
Ilposedenue uccnedosanuii: Pabora
BBITIOJTHACTCA 110 MHANBUAYAJIbHOMY 3a1aHUIO.
Jl1st mpoBeieHus UCCleI0BaHUS IPUMEHSIETCS
CIIEYIOIIHME MaTePHaJIbl:

Iloozomoexa pacuemno-zpaghuueckozo
3adanua: B paMkax pacueTHO-TpauIecKoro
3aJJaHHs BBIMIOJTHACTCS YePTEK KOHCTPYKIIHH.
J1J1s BBITIOJTHEHHS YePTEHKEH BBITOTHSIIOTCS

12




Npe/iBapUTEIbHBIE pacyeThl OCHOBHBIX
Moka3artesel, KOTOpble YKa3bIBalOTCS Ha
yepTexke. 3aJjaHue BBIIOIHIETCS
MHIVBHUIYaJIbHO 110 BapuaHTaM. B xauecTBe TeM
3a7aHusI IPUMEHSIOTCS CIIETYIOIINE:
Ilooz0mogKa K meKyuiemy KOHmpoJio:
IToBTOpEHNE MaTepuana Mo pasaety
"MexaHU3MBI pacCesHUS HOCUTENICH 3apsaa B
TOJTYTIPOBOTHUKAX "

H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[3], 12-436
[4], 3-360

4 Kunernueckue siBIeHUs 21 11
B MOJIYIIPOBOTHHKAX
4.1 4. Kunetnueckue 21 11

SBJICHUS B
NOJYIIPOBOAHUKAX

Ilodz0moeKa K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"Kunetnyeckue SBICHUA B MOIYIPOBOJHUKAX"
Ilposedenue uccnedoganuii: Pabora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
JIns mpoBeieHusI UCCIIeAOBaHMS IPUMEHSICTCS
CIIeIYIOIIHE MaTepPHabl:

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BBHITIONHSIETCS 110 HHAUBHYAILHOMY
3agaHuio. B pamkax paboTel HEOOXOIUMO
paccunuTaTh OCHOBHBIE MTOKa3aTeN paboThI
000pynoBaHus, BEIOpaTh ONTUMAIBHOE
pemenne. KypcoBoii IpoeKT npeaycMaTpuBaeT
MOSICHUTENBHYIO 3aIUCKY C pacueTaMu
rpaduUecKyro 4acTh. B 3aaHne BXOOHUT pacdeT
CIIeYIOMINX TTOKa3aTelei:

Ilod20moeka pacuemno-zpaguueckozo
3adanus: B paMkax pacueTHO-rpadyuIecKoro
3a/1aHusl BBIMOIHIETCS YEPTEXK KOHCTPYKIIUHU.
J71s1 BBITIOJTHEHUS UepTeKeN BBIMOIHIIOTCS
MIpeIBapUTENbHbBIE PACYEThl OCHOBHBIX
MoKa3aresei, KOTOPhIe YKa3hIBAIOTCS Ha
gyeprexe. 3allaHue BBITOIHACTCS
WHIVUBUAYATBHO TI0 BapHaHTaM. B kauecTBe TeM
3a/1aHusl IPUMEHSIOTCS CIIETYIOITHE:
Iloozomoeka Kk rabopamopnoii padome: J1ns
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BBITOJTHEHUS 33JJaHUH TI0 JIAO0OPaTOPHOU padboTe
HEO0XOIUMO TPEABAPUTEIHLHO U3YyIUTh TEMY H
3aJ1a4u BBITIOJHEHUS JTa00PaTOPHOU paboThI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszgene "KuHeTndeckue sIBICHUS B
MOJYTIPOBOTHUKAX" MaTepHay.

1lo020mo6Ka K ayOumopHovim 3aHAmusaM:
[IpopaboTka JIEKIINH, BEIITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Iloozomogka domauinezo 3adanua:
[ToaroroBka qOMaITHETO 3aJaHUS HAIIpaBJICHA
Ha OTPabOTKY YMEHUI pelIeH s
npodecCHOHATIBHBIX 3a1a4. JloMaliHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 10 U3YUYEHHOMY B paszelie
"Kunernyeckue sIBIEHUA B IOJIYIPOBOJIHUKAX"
MaTepHuainy. J[OmoMHUTEeTbHO CTYACHTY
HEO0XOINMMO U3YyUUTh JUTEPATYPY U pazodpartb
TIPUMEPHI BBITIOTHEHUS TOTO0OHBIX 3aJaHHH.
[IpoBepka goMaIIHeTo 3aJaHHs IPOBOTUTCS IO
MIPeCTaBICHHBIM MTUCHBMEHHBIM pa0oTaM.
Iloozomogka doknada, gblcmynieHuA:
3aiaHue CBSA3aHO C YriyOJIeHHBIM U3YUEHUEM
paszienoB AUCIMUILTUHBI U CAMOCTOSTENbHBIM
MTOMCKOM MAaTepHAaIOB JJIsl PACKPHITHS TEMBI
JIoKsIaga. Matepualibl BBITOTHEHHOM paboThI
MIPEJCTaBIIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacrieqaTaHHBIX PE3EHTAIMOHHBIX
cimaiifioB. B xauecTBe TeM JOKIIAIOB CTyICHTAM
MIPeUIaratoTCs CISAYIOINE BAPHAHTHIL:
Ilodzomoeka Kypcosoit padomui: Kypcoas
paboTa mpecTaBiIeHa B BUJIE KPYITHOM 3a1auu
o yueOHOMY Kecy, 0XBaThIBAIOMIEH
HECKOJIBKO PacueTHBIX BOPOCOB U BBIOOP
BapuaHTa MPOEKTHOTO pemeHus. [Ipumep
3aaHuA:

Ilo020moeka Kk KOHMPOILHOU padome:
N3yueHue MatepuasnoB Mo pazaeny
KuneTtnueckue sBJICHUS B MOYIIPOBOJAHUKAX U
IOJITOTOBKA K KOHTPOJIBHOI paboTte

14




Ilod20mogKa K npaKmu4ecKum 3aHAMUAM:
W3yuenne maTepuana 1o pasaeiy
"Kunetnueckue SBICHUS B MOITYIPOBOJHUKAX"
MOATOTOBKA K BBIIOJIHCHUIO 3aJaHUH Ha
MPaKTHIECKNX 3aHATHIX

Ilposedenue Ixcnepumenma: Pabora
BBITIOTHACTCS 10 HHANBULyaIbHOMY 33aHUIO.
JInist TpoBeICHNS HCCIIEIOBAHMSI IPUMEHSIETCS
cienyromiee 00opyIoBaHHUE:

Ilod2omogxa pacuenmnvix 3a0anuii: 3aiaHus
OpPUEHTHUPOBAHBI HA PEIICHUS MUHU3aaY 110
pazneny "Kunerudeckue siBICHUS B
nosxynpoBogHukax". CTyIeHTbl HEOOXO0HUMO
MOBTOPUTH TEOPETUIECKUH MaTepHa,
pa3o0parh NpUMephI PEIICHHsT aHATOTHYHBIX
3a71a4. IPOBECTU PAcUETHI 110 BAPHAHTY 3aTaHU
U cIIeTaTh BHIBOABL. B KadecTBe 3amaHus
HCTIONB3YIOTCS CIICAYIONINE YIPaKHEHUS:
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
"Kunetnuyeckue SBJICHUS B IOIYIPOBOJHUKAX"
Iloozomogka pedhepama: B pamkax
pedepaTHBHOI YaCTH CTYJICHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BBIOpaHHON TeMe, KOMIUIEKCHO OCBETUTh
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOJTOTOBUTH NPE3CHTAINIO IS BBICTYIUICHUS
IO pe3ybTaTaM paboThl HA CEMHHAPCKOM
3aHATHH. B kKauecTBe TeM pedepaTa CTyneHTY
MIPE/IaraloTCsl CIEAYIONIIE BApHAHTHI:
H3yuenue mamepuanog 1umepamypHsix
UCOYHUKOG:

[3], 12-436
[4], 3-360

I'enepanus u
peKOMOMHAIIHS
HEpaBHOBECHBIX

HOCHUTEJNeH 3apsja

22

12

Iloozomoexa pacuemusix 3adanuii: 3anaHus
OpHEHTHUPOBAHBI HA PEIICHUS MHUHU3a1a4 110
pasneny "I'eHeparus 1 peKOMOMHALIHS
HEpaBHOBECHBIX HOcHTeneH 3apsaaa". CTyaeHTH
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5.1

5. I'enepanus u

peKOMOUHAITUS

HEPaBHOBECHBIX
HOCHUTEJEN 3apsaa

22

12

HEOOXO0/IMMO TTIOBTOPUTH TEOPETUUECKHI
Marepuall, pa3odpars NpUMepHI PEIICHHs
AQHAJIOTUYHBIX 3a/1a4. IIPOBECTH PacUeThl 110
BapuaHTy 3a/laHUA U CAENATh BEIBOARL. B
Ka4ecTBE 3a/laHUA MCIIOIb3YIOTCS CIIETyOIINe
YIpaKHEHUSL:

Iloozomoeka peghepama: B pamkax
pedepaTHBHOM YacTH CTYAEHTY HEOOXOIIM
IIPOBECTH 0030p IUTEPATYPHBIX HCTOYHUKOB IT0
BBIOpAHHOW TeMe, KOMIUIEKCHO OCBETUTH
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOJITOTOBUTH IIPE3CHTALUIO [ BBICTYIIICHUS
0 pe3yJbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyneHTy
MIpeIaraloTCs CIeyIOIUe BApHAHTHI:
Ilod2zomoeka domauinezo 3adanusn:
[ToaroroBka JOMaIIHETO 3a1aHUS HAIIPaBICHA
Ha OTPaOOTKY YMEHUH pelIeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomamnHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pasJielie
"['eHepanus 1 peKOMOMHAINS HEPABHOBECHBIX
HOCHTENEH 3apsana’ MaTepuany.
J1OTIOTHUTEIBHO CTYICHTY HEOOX0AUMO
U3YYUTH JIUTEPATypy U pa3odpaTh MpUMEPEI
BBITIOJTHEH U TOJI00HBIX 3aganuid. [IpoBepka
JIOMAIITHETO 3a/1aHUsI IPOBOIUTCS IO
IIPE/ICTaBICHHBIM TUCEMEHHBIM paboTaMm.
Ilod2zomoeka doknada, evicmynienus:
3agaHue CBS3aHO C YIIyOJEHHBIM H3yYeHUEM
Ppa3/esioB AUCIMIUINHBI U CAMOCTOSTETIbHBIM
MIONCKOM MaTEpHaJIOB JUISl PACKPBITHS TEMBI
JIoKJIa1a. MaTepuaibl BBIIOJTHEHHOW paboThI
MIPEICTABIIIOTCS B JIEKTPOHHOM BHJIE WIH B
(opme pacrieqaTaHHBIX TPE3EHTAMOHHBIX
cnaiijioB. B kauecTBe TeM JI0KJIaJI0B CTYyI€HTaM
MIPeUIaraloTCs CIeAYIOINe BAPHAHTHI:
Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
IToBTOpEeHue MaTepuana no pasaeny
"T'eHepanust 1 peKOMONHAIMS HEPaBHOBECHBIX
HocuTenel 3apsana
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Ilposedenue uccnedosanuii: Pabora
BBITIOJTHSETCS TI0 MHAWBULyaJIbHOMY 33aHUIO.
J1yist IpoBeieHNs HCCIIeI0BaHMsI IPUMEHSIETCS
CIIEYIOIIHE MaTepPHabl:

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIOHSACTCS 110 HHANBHAYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIE TIOKA3aTENN paOOTHI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
peuenue. KypcoBoii npoekT npegycMmarpuBaeT
MOSICHUTEIILHYIO 3aITUCKY C pacueTaMy U
rpaduyeckyo 4acTb. B 3aqanue BXoauT pacuer
CIeAYIOIINX MoKa3aTeei:

Iloozomogka pacuemuo-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpayecKoOro
3a[JaHHs BRITIOJHACTCSA YePTEK KOHCTPYKITHH.
J171s BBITIOJTHEHUS YePTEKEH BBITTONHSIIOTCS
MpeaBapUTEeIbHBIC pACUETHl OCHOBHBIX
moKasareseld, KOTOpbIe YKa3hIBAIOTCS Ha
gepTeke. 3aJaHre BBHIOTHICTCS
WHIWBUIYaIBHO 0 BapuaHTaM. B kauecTBe TeM
3aJJaHNS IPUMEHSIOTCS CIIeAYIOIINeE:
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEHUS 33/IaHUI 110 TabopaTopHOi paboTte
HEOOXOAMMO TPEIBAPUTEIIEHO U3YUHTh TEMY U
3aJ]a4y BBITIOJHEHUS J1abopaTOpHOH paboTsl, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paszgene "['eHepanys U peKOMOUHAINS
HEpaBHOBECHBIX HOCHUTENEH 3apaaa” MaTepuany.
1lo020mo6Ka K ayoumopHnovim 3aHAmMuAM:
ITpopaboTka JeKunH, BBIOJIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoexa kK npakmuyecKum 3aHAMUAM:
N3ydenne matepuana no pazaeny "I'eHepamnus u
peKOMOMHAIHSI HEPABHOBECHBIX HOCHUTENCH
3apsiaa” MOATOTOBKA K BBITIOJTHEHUIO 3aJaHHA
Ha MPaKTHYECKUX 3aHITHIX

Ilodzomogxa Kypcosou padomuwi: Kypcopas
paborTa npeacTaBiIeHa B BU€ KPYIHOH 3a/1auu

17




1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapHaHTa IPOEKTHOro pereHus. [Ipumep
3alaHHs:

Ilo020moeKka K KOHmMPOIbHOU padome:
N3yuenue MarepuanoB no pasaeny I'enepanus
1 peKOMOMHAIHSI HEPAaBHOBECHBIX HOCHTENECH
3apsa ¥ MOAr0TOBKA K KOHTPOIBHON paboTte
Ilposedenue Ixcnepumenma: Pabora
BBINOJIHACTCS [0 UHAUBUAYAIBHOMY 3a/laHHIO.
Jlng npoBeneHNsI UCClIeI0OBaHMS IPUMEHSIETCS
cienytomiee 060pyaoBaHUE:
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTEIBHOTO MaTepraa o pasaery
"T'eneparus 1 peKOMOWHAIINA HEPaBHOBECHBIX
HocuTenel 3apsana

Hzyuenue mamepuanog 1umepamypHsix
UCHIOYHUKOG:

[3], 12-436
[4], 3-360

6 Huddysus u mpeiid 22 12
HEePaBHOBECHBIX
HOCHUTeNeH 3apsaa
6.1 6. Auddysust u npeiid 22 12

HEPABHOBECHBIX
HOcuTeNel 3apsaaa

Iloozomoeka 00Kn1ada, 6bICHYNICHUSA:
3amaHue CBA3aHO C YriyOJICHHBIM H3YYCHUEM
Pa3zesoB AUCIUILUTAHBI B CAMOCTOSTEIbHBIM
IIOUCKOM MaTepI/IaHOB JJIA paCKpLITI/ISI TEMBbI
JIoKs1aga. Martepualibl BBITOTHEHHOM paboThI
HpeI[CTaBHSHOTCﬂ B BHCKTpOHHOM BUC UJIU B
(opMe pacriedaTaHHBIX PE3EHTAIMOHHBIX
cnaiifioB. B xauecTBe TeM JOKIIAIOB CTyICHTaM
MIPeUIaratoTCs CISAYIOINE BAPUAHTBIL:
IIposedenue y3xcnepumenma: Pabora
BEITOJTHACTCS 10 WHAWBUAYAIEHOMY 3aJIaHHIO.
JIis mpoBeIeHusI UCCIICIOBAHMS IPUMEHSICTCS
cienytomiee 000pya0BaHHE:

Iloozomoexa pepepama: B pamxax
pedepaTuBHON YacTH CTYACHTY HEOOXOAUM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHHKOB IO
BBIOPAHHON TeMe, KOMIUIEKCHO OCBETHUTh
BOIIPOC B COOTBETCTBHHU C TeMOM pedepara,
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MOJATOTOBUTH NPE3CHTALMIO JUIS BBICTYIICHUS
IO pe3yJbTaTaM paboThl Ha CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyICHTY
MIPeUIaraloTCs CIeAYIOINE BAPHAHTHIL:
Tloozomoexa pacuemnvix 3a0anuii: 3axaHus
OpMEHTHUPOBAHBI Ha PEIICHNS MHUHN3aa4 110
paszeny "Auddysus u npetid HepaBHOBECHBIX
HocuTenei 3apsaa". CTyneHTH He00X0AUMO
MTOBTOPUTH TEOPETHICCKII MaTepHal,
pa3o0parh NpUMephI PEIICHNsT aHATOTHYHBIX
3a7a4. MPOBECTH pacyeThl 10 BAPHAHTY 3aJaHUs
U clleNaTh BEIBOJBL. B kauecTBe 3amaHus
HCTIONB3YIOTCS CIEIyIONUe YIPaKHEHHS:
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaery
"Nuddys3us u apeiid HepaBHOBECHBIX
HocuTenel 3apsana

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIONHSACTCS 110 HHANBHIYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIE TIOKA3aTeNIN PabOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemenne. KypcoBoif mpoekT npexycMaTpuBaeT
MOSICHUTEIIBFHYIO 3aIICKY C pacueTaMy U
rpaduyeckyo 4acTb. B 3aanue BXoAUT pacueT
CIIeYIONINX TTOKa3aTelNei:

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"Muddys3us u apeiid HepaBHOBECHBIX
HocuTenel 3apsana

Iloozomogka K 1adopamophoii pavome: JIns
BBITIOJTHEH U 33/IaHHH 10 JTabopaTopHOU paboTe
HEOOXOAMMO TPEBAPUTEIILHO U3YUHTh TEMY U
3aJ1a4¥ BBITIOJHEHNUS 1Tab0paTOPHOH paboTsh, a
TaK K€ U3y4UTh BOMPOCHI BAPUAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
pasnene "uddysus u aperid HEpaBHOBECHBIX
HocuTenel 3apsaa" MaTtepuany.

Ilod20mogKa K ayOumopHviM 3aHAMUAM:
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[TpopaboTka JeKInH, BBIOJIHEHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Ilodzomogka domauinezo 3adanua:
IToaroroBka KOMaIIHETO 3aaHUS HAIIPABICHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 3a1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jele
"Muddys3us u apeiid HepaBHOBECHBIX
HOCHUTENeH 3apsaa" MaTepuay.
JIONIONHUTENBHO CTYIEHTY HEOOX0AMMO
U3Y4YUTH JIUTEPATYPY U pa3o0parh NpUMepsbI
BBITIOJTHEHHS OA00HBIX 3aanuil. [IpoBepka
JIOMAIITHET0 3a/1aHusI IPOBOAUTCS IO
NPE/ICTaBICHHBIM TUCBMEHHBIM padoTaMm.
Ilposedenue uccnedosanuii: Pabora
BBITIOTHACTCS 110 HHANBUIyaTbHOMY 331aHHIO.
JInist IpoBeIeHNs HCCIIeIOBAHUSI IPUMEHSIETCS
CJIEAYIOLINE MaTepHAaIbL:

Ilodzomoeka Kypcosoit padomui: Kypcoas
paborta npeacTaBiIeHa B BUAE KPYITHOHN 3a1a9u
Mo y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PACYETHBIX BOIPOCOB M BEIOOP
BapHaHTa IIPOEKTHOTo pereHus. [Tpumep
3aaHuA:

Ilo0z0mogKka K KOHMPOILHOU padome:
Nzydenne matepuanos o pazneny duddysus
u npeiid HepaBHOBECHBIX HOCHUTEIICH 3apsaia U
MIOJITOTOBKA K KOHTPOJIbHON paboTe
Ilod20moeka pacuemno-zpaguueckozo
3adanua: B pamkax pacyeTHO-TpadHIECKOTO
3a[aHUsI BBITIOJHACTCS YEPTEK KOHCTPYKIIHH.
J1J1s1 BBITIOJTHEHUS! YepPTEKEN BBITTOJIHSIFOTCS
npe/iIBapuTesIbHbIC PaCyeThl OCHOBHBIX
IoKa3artesel, KOTOphIe YKa3bIBAlOTCS Ha
gyeprexe. 3allaHue BBITOIHACTCS
MHIIMBH/YaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3aJaHNS IPUMEHSIOTCS CIICAYIOIIHE:
Iloozomoexa K npakmuyecKum 3aHAMUAM:
N3zyyenne marepuaina no pazaeny "Anddysns u
Jpeiid HepaBHOBECHBIX HOCHTENEH 3apsaa’
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MOATOTOBKA K BBINIOJIHCHUIO 3aJJaHU Ha
MPAaKTUYCCKUX 3aHATHUAX

H3yuenue mamepuanog 1umepamypHsix
UCMOUYHUKO6.

[3], 12-436
[4], 3-360

KonTakTHbIe 1
ITOBEPXHOCTHBIE
SIBJICHUS B
MTOJTYTIPOBOTHIKAX

22.7

12.7

7.1

7. KoHTakTHBEIC B
TIOBEPXHOCTHBIE
SIBJICHUS B
MOJIYIIPOBOTHUKAX

22.7

12.7

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIOHACTCS 110 HHANBHAYATHHOMY
3amannio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIE TIOKA3aTeNN paObOTHI
00opyoBaHusl, BBIOPATh ONTUMAIILHOE
pemenne. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEILHYIO 3aITHCKY C pacueTaMy U
rpaduyeckyio 4acTb. B 3amanue BxoauT pacuer
CIeAyIOIINX MoKa3aTeei:

Iloozomogka pedhepama: B pamkax
pedepaTHBHOI YacTH CTYACHTY HEOOXOIUM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHIKOB IO
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MOJITOTOBUTH MIPE3CHTAINIO IS BHICTYIIICHUS
0 pe3yibTaTaM padOThl HA CEMHUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyIeHTY
MIPeJIaraloTCs CIeAyIONe BApHAHTHI:
Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OpPHEHTHPOBAHBI Ha PEIICHH MUHU3a/1a4 110
pazneny "KoHTakTHbIE ¥ TOBEPXHOCTHBIE
SIBIIEHUS B IOJIyNpoBOAHUKAX". CTyAEHTBI
HE00XOIUMO TOBTOPUTH TEOPETUICCKHUI
MaTepHal, pa3o0paTh MPUMEPHI PEIICHUL
aHAJIOTUYHBIX 33/1a9. TIPOBECTH PACUETHI TI0
BapuaHTy 3a/1aHKA U CAeNaTh BEIBOABL. B
Ka4yecTBe 3a/1aHHs HCIIOIb3YIOTCS ClIeIyIOIINe
YIpaKHEHUSL:

Iloozomoeka K rabopamopnoii pavome: J1nst
BBITIOJTHEHUS 33/IaHUH 10 TabopaTopHOi paboTe
HEOOXOAMMO TPEIBAPUTEIIEHO U3YUHTh TEMY U
3a[a4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
TaK JK€ M3y4UTh BOMPOCHI BAPUAHTOB
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00pabOoTKU Pe3yJIbTATOB 10 H3YYCHHOMY B
pazzaene "KoHTakTHbBIE U IOBEPXHOCTHBIE
SIBIICHHS B TIOJYIIPOBOTHUKAX " MaTepUaIy.
Ilposedenue uccnedoganuii: Pabora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
Jlns mpoBeieHusI NCCIIeTOBaHIS IPUMEHSICTCS
CIIEYIOIIHE MaTepHabl:

Iloozomoeka K meKyuiemy KOHmMPOJII0:
[ToBTOpeHNe MaTepHaa 1mo pasaeny
"KoHTaKTHBIE ¥ TOBEPXHOCTHBIE SIBJICHUS B
MOJIYTIPOBOTHUKAX"

Iloozomogka pacuemuo-zpaduueckozo
3adanua: B pamkax pacyeTHO-rpadyecKoro
3aJ1aHusl BBITMOIHSIETCS 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:
Ilo02omogka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJICOTOBKA K 3amuTe jab. paboTh
Ilposedenue sxcnepumenma: Pabora
BBITIONTHAETCS 110 UHAMBHIYJILHOMY 3aJIaHUIO.
Jlist mpoBeieHrst uccie0BaHus MPUMEHSIETCS
cienyromiee 000pyI0OBaHHUE:

Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
W3yuenue marepuana no paszaeny "KoHTakTHbIE
1 TIOBEPXHOCTHEIC SIBJICHUS B
MOJTYTIPOBOTHUKAX " IMOTOTOBKA K BHITIOJIHECHHIO
3aJJaHU{ Ha MIPAKTUICCKUAX 3aHATUIX
Iloozomoexa kypcosoui padomui: Kypcosas
paboTa mpejcTaBlieHa B BUAE KPYITHOW 3aa9u
o yueOHOMY Keicy, OXBaThIBAIOMIEH
HECKOJIBKO PacueTHBIX BOIPOCOB U BHIOOP
BapuaHTa MPOEKTHOTO pemeHus. [Ipumep
3a/laHus:

Ilo020mo6Ka K KOHMPOIbHOU padome:
Wzyuenue maTepuaiion 1o paszzueny KoHTakTHeIe
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Y IOBEPXHOCTHBIE SIBJICHUS B
MOJIYIPOBOJIHUKAX U MOATOTOBKA K
KOHTPOJILHOM padoTe

Iloozomoexka 0oknaoa, 6bICMYRIEHUA:
3amaHue CBSA3aHO C YTIyOICHHBIM H3YICHUEM
pa3menoB AUCIUTUTUHEI U CAMOCTOSATEEHBIM
TTOWCKOM MaTEepHAJIOB IS PACKPBITHS TEMBI
IToKIIaga. MaTtepuralbl BEITIOTHEHHOH paboThl
MIPEICTABILIIOTCS B JICKTPOHHOM BHJE WIH B
(dopMe pacrieyaTaHHBIX MPE3CHTAIMOHHBIX
caiiioB. B kauecTBe TEM NOKIAN0B CTYEHTAM
MIpeaaralTcs ciaeayoue BapuaHThl:
Iloozomoska domauine2o 3adanus:
[ToaroroBka qOMaIIHETO 3aJaHUs HAIIpaBJICHA
Ha OTPabOTKY YMEHUI peleH s
npogecCHOHANBHBIX 3a1a4. /loManiHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3Jieie
"KoHTaKTHBIE ¥ TOBEPXHOCTHBIE SIBJICHUS B
MOJIYIPOBOIHUKAX" MaTepHUaly.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOANMO
W3YYUTH JUTEPATyPy U pazo0paTs IpUMEpHI
BBITIOJTHEH U TTOJI00HBIX 3aganuid. [IpoBepka
JIOMAIITHETO 3aJ]aHusl TIPOBOJIUTCS TIO
MIpeICTaBJICHHBIM TUCHbMEHHBIM PaboTaM.
Camocmoamebnoe uzyuenue
meopemuueckozo mamepuana: VIzyienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"KoHTakTHBIE ¥ TOBEPXHOCTHBIE SIBJICHUS B
[OJIyIPOBOIHUKAX"

H3yuenue mamepuanoe 1umepamypHslx
UCMOYUHUKOG:

[3], 12-436
[4], 3-360
Dk3ameH 36.1 - - - 0.6 - 335
Kypcosas pabora (KP) 35.2 - - 16 0.2 15 -
Bcero 3a cemecTp 216.0 32 32 16 0.8 95.7 335
Hroro 3a cemecTp 216.0 32 32 18 0.8 129.2
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IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. 3ounas cmpykmypa noaynpogooHUKO8blX MAmMepuanos.

1.1. 1. 3oHHas CTpYKTypa NOJIYIPOBOJHUKOBBIX MaTEPUAIIOB.

Pasnen 1 3oHHast cTpykTypa HOJYNpPOBOJHUKOBBIX MarepuanoB 1.Benenue Poub
MOJIYTIPOBOTHUKOBBIX MaTepUaOB B COBPEMEHHON (u3MKe U TexHHUKe. BellecTBa, oTHOCALIMECS K
nonynpoBogHuKaMm.  Knaccudukanuss — MONTYNIpOBOJHHKOBBIX — MAaTE€pPHaloB.  DJIeMEHTapHbIC
nonynpoBogHUKU. bunapusie coenunenus. Okucibl. Caoucteie MOTynpoBOAHUKU. OpraHuyeckue
HOJIyIPOBOJHUKHA. MarHuTHbele NOJIYNpOBOAHUKU. CTpyKTypa IOJYOPOBOAHUKOB U  THIIbI
poBOAUMOCTH. OCOOEHHOCTH MX KPUCTAJUIMYECKON CTPYKTYpPhI U XapaKTep XMMHUYECKUX CBsI3ei
pa3IMYHBIX IOJIYIPOBOJHUKOBBIX MarepuanoB. (OCHOBHbIE IIyTM pPa3BUTUS KPEMHHUEBOU
aekTpoHuKU. 2. KBaHTOBas MeXaHUKa M TEOPUH MOJIYNPOBOAHUKOB YpaBHeHnue lllpeaunrepa nns
KpucTtaimia Apauabdatndyeckoe NPUONMIKEHWE W BaJeHTHAs aNIpOKCHMAIus. MOJeKyIsIpHbIe
opOUTaNU U mapaMeTpbl nepekpbITus. OHOIIEKTPOHHOE TpUOIMKeHHe. 30HHAs CTPYKTYypa MOYTH
CBOOOJIHBIX DJIEKTPOHOB. DHEPreTUYECKHE 30HBI MMOYTH CBOOOTHBIX 3JEKTPOHOB B KPUCTAIIAX CO
CTPYKTYpHBIM TUIIOM anMa3a. 3. OCHOBBI 30HHOH TEOPHUH MOJIYIPOBOJHUKOB DHEPreTUYeCcKue
30Hbl TBEPIOTO Tela. ODJNEKTPOHbl M JABIPKU. 30HHAs CTPYKTYypa IMOJIYINPOBOJHUKOB. 3OHHAS
CTpPYKTypa »3JeMeHTOB rpymnmnbel [V B mpuOMMmKeHUH CUIBHOM CBSI3U. UYMCIO COCTOSIHMM B
pa3pelieHHoi 30He. 3aBUCUMOCTh SHEPrUU 3JIEKTPOHOB OT BOJHOBOI'O BEKTOpA Yy JHA U IMOTOJKA
SHEPreTUYECKHX 30H..

2. Cmamucmuka Hocumenaeu 3apsa0a 6 NoJynpoeooOHUKAX

2.1. 2. Cratuctuka HOCUTENEH 3apsiia B MOTYIPOBOIHUKAX

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
KOMIIEHCUPOBAaHHOM IOJIyNPOBOIHUKE. [IpriMecHbIE 30HBI..

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

3.1. 3. MexaHu3MBbl paccestHusl HOCUTENEH 3apsiia B MOJIYIPOBOJHUKAX

Pasnen 3. MexaHu3Mbl paccesiHMs HOCUTENEH 3apsaa B IMOJYNPOBOAHMKAX 6. MexaHU3MbI
paccesiHMsI HOCHUTeNed 3apsiia B moiynpoBogHukax Kunernueckoe ypaBHeHue bosblimaHa.
PaBHOBecHOEe cocTosiHMe. Bpems penakcanuu. OCHOBHBIE MEXAHU3MBl pACCEIHUS: TNpsAMas
Me)X30HHAsl, JOBYIIEYHas, yAapHas, MoBepXxHOcTHas. D¢ ¢deKkTuBHOE ceueHue paccesHus. Turbl
LIEHTPOB paccesHusd. PaccesHue Ha HOHax npuMecu. PaccesHue Ha aromax IpUMECH U
JIUCIIOKauax. PekoMeHaanus u reaepanus. TernaoBbie KojaeOaHusi aTOMOB OJHOMEPHOMN 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.
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B3anmMopaeicTBHS 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. 4. Kuneruueckue sBJICHUS B OJIYITPOBOJHUKAX

Pasnen 4. Kunernueckue sABiieHuss 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. IToxsmwkHocts HOcuTenen. I1oABMKHOCT HOCHUTENEH B HEBBIPOKIECHHOM
3NIeKTpOHHOM Tase. [IpubnmkeHne BpeMeHH penakcanuu. YAelabHas MPOBOJUMOCTh M YAEIbHOE
COIIPOTHUBJIEHUE. DJIEKTPONPOBOJHOCTb COOCTBEHHOIO U IPUMECHOIO  IOJIYIIPOBOJAHUKOB.
TemnepaTypHas 3aBUCUMOCTb MOJBUXHOCTU U 3JIEKTPOINPOBOJIHOCTH IPU PA3IMYHBIX MEXAHHU3MaX
paccesHMsl HOCHUTENEH 3apsna. 3akOH IOJIHOro Toka. PaBHoBecHoe cocrtosHue. HepaBHOBecHbIE
HOcUTENM 3apsiaa. 9. MoaynupoBaHHoe jerupoBanue. I1omynpoBoJHUKOBbIE MaTepHalibl ¢ IOUTH
paBHBIMU IIOCTOSIHHBIMU PEUIETOK, HO PA3HOW IMPUHOW 3aIIPEIEHHON 30HBI B KOHTAKTE IPYT Haj
npyrom. ['ereponepexonpl. Peskuii paspbeiB 30H. OOpaszoBaHue nBymepHOro (2D) snekTpoHHOTO
raza. MonynupoBaHHoe yerupoBanue. TemmepaTypHas 3aBUCHUMOCTb IOJBHIKHOCTH JIBYMEPHOIO
AIIEKTPOHHOT'O Ta3a B TETEpOoINepexo/iaX ¢ MOAYJIUPOBaHHBIM JiermpoBanueMm. 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
['anpBaHOMAarHuUTHBIE  sBJICHUA. 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. TepMOMarHuTHbIE SBICHUS. DIEKTPOIPOBOAHOCTH MOTYIIPOBOJHUKOB
B CHJIBHBIX JJIEKTPUYECKUX TMOJISIX. .

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

5.1. 5. I'eneparust 1 peKOMOHHAIMS HEPABHOBECHBIX HOCUTENEH 3apsaaa

Paznen 5. I'enepanust u pexkoMOMHAIMsI HEPABHOBECHBIX HOCHUTENEH 3apsaa 12. ['eHepanuu u
pekoMOMHaLus HocuTenen 3apsina OOure CBeAeHUs O T'eHepalud M PeKOMOMHAIUS HOCHTEJEH.
PaBHOBeCHBIE ¥ HEpAaBHOBECHBIE HOCHUTENM 3apsga. MOHONONSpHAs CBETOBas TI'€HEpALMs.
MakcBemioBckoe BpeMsi penakcanuuu. Bunel pexkomOumHanuu. MexX30HHas W3IydarenbHas
pexomOuHanus. TemmeparypHas 3aBUCUMOCTb BpPEMEHM JKM3HM HOCHUTENEeH 3apsaa IpH
PEKOMOMHALIMY Yepe3 JIOKaJIbHbIE YpOBHH. MeX30HHas yapHas pekomOuHaius. PekomOuHaus Ha
noByuikax. Bpems sxusnu. [loBepXxHOCTHast peKOMOMHALIUA..

6. Tupdbysua u opeiich nepasrosecuwvlx nocumenei 3ap0a

6.1. 6. Inddy3us u npeiid HepaBHOBECHBIX HOCUTENIEH 3apsiaa

13. 3akoHbl ABMXEHUs HocuTenel 3apsana Kiaccuueckass Teopusi 3JIEKTPONPOBOAHOCTH, €€
HEJIOCTAaTKU. YPaBHEHHE HENPEPHIBHOCTH. 3aKOHBI  JBWKCHUS HOCUTENEH 3apsaa B
nonynpoBogHuKkax. Juddy3us HocutTenei moa neiicTBreM rpaaueHTa KoHueHTpamuu. JpeiidoBas
ckopocth. uddy3nonnsiii u nperdoBeiii TOKM B MoaynpoBoAHuKe. COOTHOMIEHUS DWHINTEHHA.
Cpennsis muddysuonnas anuHa. Auddys3us u apeiid HepaBHOBECHBIX HOCUTENEH 3apsiaa B cliydae
MOHOIIOJIIPHOW MPOBOAUMOCTH. /[BHKEeHHEe HEOCHOBHBIX HocHTenell 3apsaa. OObeMHbIe 3apsabl U
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1I0JIs1 B IIOJIYNIPOBOJHUKAX. J(ManekTpuueckas penakcanus. 3aKoH JEHCTBYIOIUX Macc. Y paBHEHUE
aeKTpoHerTpanbHOCTH. DddekT mons. HeognopoaHsie morynpoBogHUKH. KBa3sHHEHUTPaTbHOCTS.
13. Muddy3us wu npeiip HepaBHOBECHBIX HocUTene 3apsna MouonomspHas auddysus.
bunonspuas muddysua. Iddexra Jlembepa. [Apeitd HOcuTeneit 3apsaa. Anamus aud @ y3MOHHBIX
IpPOIIECCOB B paMKax MoOJeNeil, OCHOBaHHBIX Ha YpaBHEHHSIX MaTeMaTHYECKOW (U3HKH.
Pacnipenenenne HMHXEKTHUPOBAHHBIX HOCHUTENEH BO BpeMsl MEpexXoJHOro mpoiecca. Kuneruka
HOcHUTeNel 3apsaaa B moaynpoBofHIKaX. KoMOMHHPOBaHHOE ABMKEHHE. .

7. Konmaxmmubie u n08epxHoCmmuble s61eHusl 6 nozwnpoeodHuKax

7.1. 7. KOHTaKTHbIE U TOBEPXHOCTHBIE SIBJIICHUS B TIOJYIIPOBOJHUKAX

14. KoHTakT «MeTau-nmoiaynpoBoJAHUK» KoHTakTHble sBieHUA. 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. ODHepreTudeckas auarpaMma
KOHTaKTa MeTaJll — IOJIYIIPOBOJAHMUK. OHEpreTudeckas auarpaMma BO3HUKHOBEHHUS BHEIIHEH
KOHTAKTHOM  PAa3HOCTM IIOTEHUMAJIOB B COCTOSHMM TEPMOJMHAMHYECKOTO PaBHOBECHS.
OHepreTudeckas JuarpaMMa BO3HUKHOBEHHUs BHYTPEHHEH KOHTAKTHOM pPa3HOCTH IOTEHIIAAJIOB.
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 atoMamu. OOpa3oBaHue p—N — nepexona Ipu
BBEJICHUU JOHOPHOW INpHMECH B MOJIYNPBOJHUK p—rumna. OOpa3oBaHue p—N — mepexojga Ipu
BBEJICHUM aKIENTOPHOW IPUMECH B NOJYIPBOJHUK n—Tuna. KOHTakTHas pa3HOCTH ITOTEHINAJIOB.
Huddysznonnas teopus BeipsmieHus. Pemenue auddysnonHoro ypaBHeHus. BonbpT-amnephas
Xapakrepuctuka. 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 TepMOMarHuTHbIE siBIeHMS, ekt Xona,
raJIbBAHOMarHUTHBIE ABJICHUA |;
. mpakTuka 3 CraTucTuka HocuTeseH 3apaa B MOJIYIPOBOAHUKAX 1;
. IpakTuka 4 CTaTucTuka HOCUTENEH 3apaa B OIYIPOBOAHUKAX 2;
. IpakTHKa 2 30HHAs CTPYKTypa MOJIYIPOBOJHUKOBBIX MaTepuaios 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 SIBJIEHUS B IIOJYIIPOBOJIHUKAX. DIIEKTPUUYECKHUE NTEPEXOABI 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 Ontuyeckue U GOTOINEKTPUUECKHUE SIBICHHS B MTOTYIIPOBOIHUKAX 2;
13. npaktrka 8 KOHTaKTHBIE SBJICHHS B IOJYIPOBOJHUKAX. DIEKTPUUECKHE MTEPEXOBI 2;
14. npaktuka 5 Kunetnueckue sBI€HUS B MOJIYIPOBOAHUKAX 1;
15. mpaktuka 12 IToBepXHOCTHBIE SIBIEHHS B OJIYIPOBOJHUKAX 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 HanpaBiaeHbl Ha NOJyYEHUE MHAWBUIYAIBHOTO 3aaHMsl ISl BBIIIOJIHEHMS
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 pacuer 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 pacueT 3HEpPreTHYeCKON CTPYKTYPhI B MPUOIMKEHUH 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 BbINOJHEHHS 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 paszzen 3 Boruncienue 3HepreTUYecKoro CreKTpa 3JIEKTPOHOB I Pa3IMYHbIX
3HAYEHUI MapaMeTPOB.

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

3arnaHupOBaHHbIE Pe3yabTaThl 00yUEHUs MO

Howmep paznena quciurainHb

O11eHOYHOE CPEICTBO

Konanr
JUCLUATIIINHE (B coorBercTBUH ¢ 11.3.1) (TUII ¥ HAUMEHOBAHUE)
WH/INKAaTOPOB
(B COOTBETCTBUH C pazaeaom 1) 1/2|3]4]|5]6]7

3HaTh:

1. pa3nuyHbIE KIACCHI MOJTYNPOBOIHUKOBBIX MAaTEPUAIIOB, TectupoBanue/KM-1. Tect Ne 1. 3onHas

HCIOJIb3YEMBIX B 3JIEKTPOHUKE U HAHOZJIEKTPOHUKE NA-1yk-2 + CTPYKTYypa IOJyNPOBOJHUKOBBIX
MaTepHaJIoB.

2. OCHOBHBIE 3JIEKTPUUECKHUE, MATHUTHBIE U ONITUYECKUE TectupoBanune/KM-1. Tect Ne 1. 3onnas

CBOMCTBA IOJIyTIPOBOAHUKOBBIX MaTE€pUaIOB N-1nk-2 + CTPYKTYpa HOJIYIPOBOIHUKOBBIX
MaTepUasoB.

3. Haubosee cynecTBEHHbIE (PU3MUYECKHUE MPOLIECCHI, TectupoBanune/KM-1. Tect Ne 1. 3onnas

IIPOTEKAOIKE B IIOJYIIPOBOJHUKOBBIX MaTepuanax N-2nk-2 + CTPYKTYypa IOJyTIPOBOJHUKOBBIX
MaTepHaJIoB.

4. METOJIbI OTIPEACIICHUS SIEKTPOPUZUICCKUX ITpoBepounas padora/KM-2.Tect Ne 2.

[1apaMeTPOB MOIYIPOBOAHUKOBBIX MaTEPHAIIOB N/1-3nk-2 + MexaHu3Mbl paccesHusl HOCUTENEH
3apsijia B OJIYNPOBOJHHUKAX

5. OCHOBHBIE MOJIOKEHHUS, 3aKOHBI M METO/IBI ITpoBepounas pabora/KM-2.Tect Ne 2.

€CTECTBEHHBIX HayK, HCII0JIb3yeMble B 00JacTU (PU3UKU NJ-1nk-3 + MexaHn3MBl paccesHUusE HOCUTENEH

MIOJIYTIPOBOJTHUKOB 3apsja B MOJIYIPOBOJAHUKAX

6. OCHOBHBIE XapaKTEPUCTUKHU MOJIYIIPOBOJHUKOB Konrponsnas pabora/KM-3.Tect Ne 3.

NI-2nx-3 + ['enepanust u pekoMOUHALIHS

HEPABHOBECHBIX HOCUTEIEH 3apsa

Ymersb:

1. ucnonp30BatTh (hU3MUECKUE 3aKOHBI U MaTEMaTHUECKHE KonTponbnas pabora/KM-3.Tect Ne 3.

MOJIEIU JUIsl OIIUCAHMS IIPOLIECCOB, IIPOUCXOASIINX B NA-1yk-2 + I'eneparnus u pekoMOUHaLUs

Pa3IMYHBIX OJYNIPOBOJHUKOBBIX MaTepuanax HEPABHOBECHBIX HOCUTENEH 3apsia

2. paccUUTHIBATh MEKTPOPU3NUECKHE XapaKTEPUCTUKHI KonTponbnas padora/KM-4.Tect Ne 4.

MIOJIYTIPOBOTHUKOBBIX MaTEPHUAJIOB N-1nk-2 + KoHTakTHBIE U IOBEPXHOCTHBIE SIBJICHUS
B [IOJIYTIPOBOJTHUKAX

3. OLIEHMBATH MpeNEbl IPUMEHUMOCTH KJIACCUYECKOTO V212 + Konrponsnas pabora/KM-4.Tect Ne 4.

MI0JIX0J1a, POJIb U BYKHOCTh KBAHTOBBIX 2P PEKTOB Npu

KonTakTHBIE N MMOBEPXHOCTHELIC ABJICHUA

31




OIIMCaHNHN q)HSI/I‘ICCKI/IX IIponecCoB B
IMOJIYITPOBOAHUKOBBIX MAaTCpUaIax

B ITOJIYIIPOBOAHUKAX

4, IIPOrHO3UPOBATH U3MCHCHUE CBOMCTB

Kontponbnas pabora/KM-5

MOJIYITPOBOJIHUKOBBIX MAaTEPUAJIOB MPU U3MEHEHUH NJI-3nk-2 .Konrponsnas padora Ne 1. Craructuka
BHEIIHUX YCJIOBHUU WJIM BO3JICHCTBHIA HOCHUTEIICH 3aps/a B MOJYIIPOBOTHUKAX
5. IpUMEHSTh (U3NYECKHUEe 3aKOHBI 1 MaTEMAaTHYECKHE Konrponsnas padora/KM-6.
METOJBI JIJIsl PEIICHHS 32/1a4 TEOPETUIECKOTO H M-l KonrtponbHas pabora Ne 2.
MIPUKIIQJHOTO XapakTepa Kunernueckue sBneHus B
TIOJTYITPOBOTHUKAX.

6. OTIPEeINATh THIT TPOBOAMMOCTH MOIYITPOBOTHUKOB Konrponsnas padora/KM-7.

V-2 Kontponbnas padorta Ne 3. luddysus u

npeiid HepaBHOBECHBIX HOCHTEICH
3apsa
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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 MaTepHrayioB. (TecTtupoBanmue)
2. KM-2.Tect Ne 2. MexaHu3Mbl paccessHUs HOCUTENEH 3aps/ia B IOIYIIPOBOJHUKAX
(ITpoBepounas padbora)
3. KM-3.Tect Ne 3. I'enepanust u pekoMOMHaIMsl HEPAaBHOBECHBIX HOCUTENIEH 3apsaaa
(KonTpoawsHas pabora)
4. KM-4.Tect Ne 4. KoHTaKkTHbBIE U TOBEPXHOCTHBIE SBJICHUS B IIOJYIIPOBOJHUKAX
(KonTpoabsHas pabora)
5. KM-5 KontponbHas padota Ne 1. CtaTucTtrika HocuTesen 3apsia B MOJIyIPOBOJIHUKAX
(KonTpoapHas pabora)
6. KM-6. KonTponbHast padota Ne 2. Kunernueckue siBJI€HUs B [TOJIYIPOBOJIHUKAX.
(KonTpoapHas pabora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.
banmnbHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SBIIETCS MpUiiokeHueM b.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHIIJIMHE
Oxsamen (Cemecmp Ned)

CTaHJApPTHBIC IIpaBUJIa

Kypcosas paboma (KP) (Cemecmp No4)
CTaH/IapTHBIC TIPABHJIA OIIEHKH EKPCOBOTO MPOCKTA

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 4 CECMECTD.

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. AHcenbM, A. 1. BBeneHne B TEOPHIO MOYITPOBOTHUKOB : ydeOHOE TocoOue JjIsi By30B 110
(GU3nUeCKUM M TEXHUYECKUM HalpaBJIeHUsM U crennanbHocTsaM / A. U. AHcensM . — 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 3nanmii", Mocksa, 2020 - (411 c.)

https://e.lanbook.com/book/152031.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. CO "TIpomereit";

2. Maitan BuneokoHdpepeHmm;
3. Libre Office;

4. GPSS World Student.

5.3 UnTepHeT-pecypcChl, BKIWOYASA NPodecCHOHATIbHbIE 0a3bl JAHHBIX 1 HH()OPMAIUOHHO-

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

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA 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 OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep ayauropun,

HAaUMCHOBAHHC

OcHalenue

E-302, YuebHnas
aynurtopus Kad.

Y4eOHble ayAUTOpUU IS
MIPOBEACHUS JICKIIMOHHBIX

napTa co CKaMbeid, CTOJ MperoaaBares, CTo
y4eOHBIH, CTYJI, 10CKAa MEJIOBas

3aHATHH U TEKYLIETO "OTOMK"
KOHTPOJIS
VY4eOHble ayAUuTOpUU JIs E-302, Yuebnas rapTa co CKaMbei, CTOJI IpernoaaBares, CToJ
IPOBE/ICHUS aynuropus kag. y4eOHBIi, CTYI, 10CKa MeJIoBast
MPAKTUYECKUX 3aHITUH, "OTOMK"
KP u KII
Y4eOHble ayAUuTOpUU IS E-302, Yuebnas rapTa co cKaMbe, CTOJI IperoaaBares, CToJ
IPOBE/ICHUS aynuropus kag. y4eOHBIi, CTYI, 10CKa MeJIoBast

71a00paTOPHBIX 3aHATUN "OTOMK"

VY4ebHble ayIUTOPUH IS E-302, Yuebnas

rnapra co CKaMLeﬁ, CTOJI IpCIoAaBaTeIisd, CTOJI

IIPOBEICHUS aynurtopus Kad. y4eOHBI|, CTYJ, JOCKa MeJoBast
IIPOMEKYTOUHON "OTOMK"
aTTecTaluuu
ITomemenus nus E-310, CTOJI MIPENOaBaTeNsl, CTOJI, CTYJI, BEIIaJIKa JUIs
CaMOCTOSITEIbHON PabOThI JncnneHbIi OJICKJIbI, TOCKA MEJIOBAsi, MyJIbTUMEINITHBIN
KJacc kag. IIPOEKTOP, JOCKA MapKepHasl IepeIBHKHAs,
"OTOMK" HOYTOYK, KOMIIBIOTEP MEPCOHATIBHBIN, y4eOHO-

HarJISIIHOE mocooue
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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 .KonTtponshas padora Ne 1. CratucTrika HOCUTEIIEH 3apsiia B MOJTYIPOBOJHUKAX
(KonTpoabpHas pabora)

KM-6. KonTponpsHas padora Ne 2. Kunernueckue siBjieHus B nmoiaynpoBoanukax. (Konrponbnas
pabora)

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

Bujx npome:xyTo4HOI aTTecTanuu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHbl KM: L 2 3 4 > 6 !
paznena Henensa 2 4 6 8 10 12 15
KM:
1 30HHas CTPYKTypa
MOJIYTIPOBOJTHUKOBBIX MaTepUaOB.
11 1. 30HHas cTpyKTypa +
MOJIYTIPOBOJTHUKOBBIX MaTEpHaJOB.
2 CrartucTtuka HocuTeneu 3apsaaa B
MOJIYTIPOBOJTHUKAX
21 2. CtaTucTuka HOCUTENEH 3apsaa B +
MOJIYTIPOBOJTHUKAX
3 MexaHu3MBbl paccessHUsI HOCUTENen
3apsija B MOJIYIPOBOAHMKAX
31 3. MexaHu3MBI paccesiHusl HOCUTENEN +
3apsJa B MOJIYIPOBOJHUKAX
4 Kunernyeckue siBneHus B
NOJIYTIPOBOJJHUKAX
41 4. KuneTnyeckue siBJICHUS B +
NOJIYTIPOBOJJHUKAX
5 ['enepanust u pekoMOUHaUs
HEPABHOBECHBIX HOCUTEIEH 3apsaa
51 5. I'enepanus u peK0M6HHilum +
HEPABHOBECHBIX HOCUTENEH 3apsa
6 Huddysus u nperid HepaBHOBECHBIX
HOCUTENIeH 3apsa
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6. Iubdysus u nperid HepaBHOBECHBIX

6.1 N +
HOCHUTEJEH 3apsiaa
7 KoHTaKkTHBIC U TTOBEPXHOCTHBIE
SIBJICHHS B TIOJIYIIPOBOTHUKAX
71 7. KoHTaKTHBIE U TOBEPXHOCTHBIE +
SIBJICHHSI B TIOJIYIIPOBOTHUKAX
Bec KM, %: | 10 15 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 Paznen KkypcoBoro npoekra/KypcoBoit paboTbl KM: L 2 3 4
pasjena yp p yP p Henens 4 8 12 15
KM:
pazznen 1 O3HakoMIJIEHHE C 3aJaHUEM Ha IIPOEKT, C
1 METONYECKUMH YKa3aHUSIMH, TUTEPATyPHbIMU +
UCTOYHHUKAMHU
2 paznen 2 IlonydyeHue TMHEHHON CUCTEMBI YpaBHEHUH, IS +
CYIECTBOBAHMsI HETPUBUAJIBHBIX PEIICHUN
3 pazzen 3 Brluuciienne 3HepreTUYecKoro CreKTpa 4
AJIEKTPOHOB JUIsl pa3JIMYHbIX 3HaYEHHI N1apaMeTpOB.
4 paznen 4 AHanuz 0cOOEHHOCTH 30HHOU CTPYKTYpBI
Bec KM, %: | 25 25 25 25
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