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

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

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OUBUKA U TEXHOJOI'UA TOHKUX IIVIEHOK

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.08.02.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

2 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

2 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

2 cemecTp - 95,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
PacyerHo-rpadguyeckas padora
KontpoabsHas padora

IIpomeskyTouHast aTTecTALUS:

3auyer ¢ OLEHKOM

2 cemectp - 0,3 yaca;

MockgBa 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. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI

eab ocBOEHUS TMCUMILUIHHBI. O3HAKOMJICHUE CTYJICHTOB C OCHOBHBIMH aCTICKTaMHU COBPEMEHHBIX
MPEJICTABICHUI 0 MEXaHU3ME (POPMUPOBAHUS TUCTICPTHPOBAHHBIX HAHOPA3MEPHBIX M CIIOIMIHBIX TOHKHX
IJICHOK, O B3aWMOCBS3U I1apaMETPOB W CBOKMCTB IUICHOK C YCIOBHSIMH HX (OpMHUpPOBaHUS.
PaccmaTtpuBaroTcsi Takke Hambosee MEepCIEeKTUBHBIE BaKyyMHO-TUTA3MEHHBIC TEXHOJOTUU HAHECCHHS
TOHKOIIJICHOYHBIX TOKPBITHH pa3IMYHOTO HAa3HAYCHHS, BKJIIOYas METOJbl OINEPATUBHOIO KOHTPOJIS
OCHOBHBIX ITaPaMETPOB IJICHOK

3agaun QU CHMILINHBI

- moJtydeHue (yHIaMEHTAIBHBIX 3HAHUIA U IPAKTHYECKUX HABBIKOB B MHTCHCHBHO

pa3BUBAIOIIEHCS 00JIACTH HAYKH: (PU3HKE U XMMHUH TTOBEPXHOCTH M TOHKHX IIJICHOK, UMEIOIIEH OOJIbIIIoe

3HAYEHHE JJIsl COBDEMEHHOT'O MaTepPHAIOBEICHHS;
- U3Y4CHHUE OCHOB (PM3MYECKOTO MPEICTABICHHS O IIOBEPXHOCTHBIX JIEKTPOHHBIX COCTOSHHUSX, O
xapakTtepe abcopOLuu 1 B3aUMOIEHCTBHS OBICTPBIX YAaCTHIL C TIOBEPXHOCTHIO;
- - OCBOCHHE TEXHHKH IOJYYCHHSI TOHKUX IUICHOK M MOAM(DUKALUH TTOBEPXHOCTH C [IOMOLIBIO
TPAAULIUMOHHBIX BAKYYMHO-TCPMUUYCCKUX, d TAKKC COBPCMCHHBIX HOHHO-JIYUCBBIX U HOHHO-IIJIa3MCHHBIX

MCTOAOB,

- UI3YUCHHUC OCHOBHBIX COBPECMCHHBIX METOJ0B NCCICAOBAHN ITOBEPXHOCTU U TOHKHUX
HAHOCTPYKTYPUPOBAHHBIX CJIOCB.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA 10CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

ITIK-1 Crioco6eH npoBOaUTh
U pa3padaThiBaTh
TEXHOJIOTHYECKHE
MPOIIECCHI U3TOTOBJICHUS
MaTepUajoB U U3JIEIHMA
MHUKPO- U HAHOAJICKTPOHUKHU
C 3aJJaHHBIMHA CBOMCTBAMU

NJ-2nk-1 1 YMeet BoIOUpath
MIEPCIICKTHBHBIC MaTCPHUAITBI
MUKPO- U HAHODJICKTPOHUKHU

3HATH:

- OCHOBHBIE 3aKOHOMEPHOCTHU
(hopMHUpPOBaHMS CBOMCTB TOHKUX TJICHOK C
TOYKHU 3PEHUS TEXHOJIOTMH UX MOIYUCHHUS;.

YMETh:

- MCII0JIb30BAaTh CHEIUAIN3UPOBAHHBIE
3HaHUs B 007aCTH (PU3UKU U TEXHOJIOTHH
TOHKHUX IJICHOK; IPUMEHSTH MOJIENIN U
npuOIMKeHNs: GU3UKU TOHKUX TUICHOK IS
ONMCAHUS OCHOBHBIX (DU3MUECKUX CBOWCTB
B TOHKOIJICHOYHBIX CTPYKTYpaX;.

I1K-2 CriocobeH npoBOUTH
HICCIIEZIOBAaHMS MaTepUaloB
U U3J1eUHA MUKPO- U
HAHODJIEKTPOHHUKH

NJ1-3nk-2 Bnageer HaBbIkamMu
BbIOOPA TEOPETUUECKUX U
JKCIEPUMEHTAIBHBIX METOI0B
HUCCIIEeN0BaHUS U3 IeINI
MHKPO- U HAHOJJIEKTPOHUKH

3HATh:

- 33NIeKTpUYECKHe, TETUIOBBIC U
MEXaHHYECKHUE CBOMCTBA TOHKUX IJICHOK;
0COOEHHOCTH CTPYKTYpHI U
($ha3000pazoBaHus MPU TMOTYICHHH TOHKHX
TJICHOK; CHOBHBIC TUIIBI I€()EKTOB
CTPYKTYPBI TOHKHX TUICHOK;;

- METOJIbl TEOPETUYECKUX MOAXO/I0B B
OTMCAaHWUW W U3Y4CHUU SBJICHUN B (DHU3UKE
TOHKHUX IICHOK;.

YMETB:

- IPE/ICTaBJIATh UTOTH pabOThI B BUE
HAYYHBIX MyOJIUKAIHH, TE3UCOB TOKIAI0B,
oQopMIIeHHS 3asIBOK Ha N300peTeHUs 1
JIp.; UCTIOJIb30BaTh PE3yJIbTAThI




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

UCCIIEIOBAaHUM 1Sl 0(hOPMIICHHS HAYYHBIX
IIPOEKT;

- CaMOCTOSITEIbHO OCBaUBaTh U
IPaMOTHOI'O UCIIOJIb30BaTh PE3YJbTAThI
HOBBIX 9KCIIEPUMEHTAJIbHBIX U
TEOPETUYECKHUX MCCIEOBAHUIN B 00JIaCTH
(U3HUKHN U TEXHOJOTHH TOHKUX IJICHOK.

2. MECTO JJUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuumMHa OTHOCHTCS K OCHOBHOM Ipo(eCCHOHAIbHOW 00pa3oBaTeNbHON Iporpamme
[omynpoBoHMKOBBIE MaTepuasibl U CTPYKTYphI (Hanee — OITOIN), nanpasnenus noxrorosku 11.04.04
DJEeKTPOHMKA U HAHOZJIEKTPOHUKA, yPOBEHb 00pa30BaHMs: BhICIIEe 0Opa30BaHUE - MarucTpaTypa.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

Pe3ynbpTaThl 00y4eHus, MoJrydeHHbIE P OCBOEHUM JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 1. ®a3oBHIid, 21 2 5 - 3 - - - - - 13 - Camocmoamenvnoe uzyuenue
OPHEHTALOHHBIH, meopemuueckoz0 mamepuana: N3yuenue
CTPYKTYPHBIN 1 JIOTIOJTHUTEIHHOTO MaTepuana 1o pasueny "1
CyOCTPYKTYPHBIN cemectp"
pa3mepHbIe 3P EKThI Ilodz0moeKa K meKyuiemy KOHmMpoJiio:
11 1.®a3oBbIH, 21 5 - 3 - - - - - 13 - [ToBTOpeHue marepuana no pasaeny "l
OpPUEHTALMOHHBI, cemectp”
CTPYKTYPHBIH U Il0020mo6Ka K npaKmu4eckum 3auAmuam:
CyOCTPYKTYpHBIN W3zyuenne maTepuana no pasgeny "1 cemectp”

pa3mepHBbIe 3P PeKTh

MOJITOTOBKA K BBIIMTOJTHCHHUIO 3aJaHUN Ha
npakTHIeckux 3auatusx: 1. MccnenoBanue
YaCTOTHOW 3aBUCHUMOCTH JHAICKTPHUSCKON
MIPOHUIIAEMOCTH U TaHTEHCA YTJia
JIUDJIEKTPUIECKUX MTOTEPh aKTUBHBIX
nuanekTpukoB 2.HccnenoBanue
TEMIIEPATYPHOH 3aBUCUMOCTH
JIUDJIEKTPUIECKOM MPOHUIIAEMOCTH U TAHTEHCA
yTia QUAJICKTPUIECKUX MOTEPh aKTUBHBIX
nuanektpukoB 3.MccnenoBanue
THECTEPE3NCHBIX MTApaMETPOB aKTUBHBIX
nuanektpukoB 4.HccnenoBanue
BOJITAMITEPHOHN XapaKTEPUCTUKH aKTUBHBIX
UAIICKTPUKOB. BapucropHsrit 3¢ dekr
5.MccnenoBanue TeMepaTypHoOi 3aBUCUMOCTH
AIEKTPOTIPOBOTHOCTH AKTHBHBIX JUIIEKTPUKOB.
[Tozuctopusii a3ddekr 6.MccnenoBanue
IBE302JIEKTPUUECKUX CBOMCTB aKTHBHBIX
nuanexkTpukos 7.MccnepoBanue
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MTHPOAIICKTPUUECKUX CBOHCTB aKTHBHBIX
quanexTpukoB 8.MccrnenoBanue
JIEKTPONTHYECKUX CBOMCTB MaTepHajIoB
JIMHENHON ONTUKH

Iloozomogka pacuemno-zpaguueckozo
3adanua: B paMkax pacueTHO-TpaUIecKoro
3a[aHusI BBITIOTHACTCS pacyeThl TapaMeTPOB
CTPYKTYp C IPIMEHEHHEM aKTUBHBIX
IURIEKTPUKOB. CTyIEeHTH HE0OX0AUMO
MOBTOPUTH TEOPETHYECKUI MaTepHall,
pazo0path IpUMeEpHI PEIICHUS aHATTOTUIHBIX
3a7a4. MPOBECTH PAcyEThI I10 BAPHAHTY 3aJaHUS
u cacjiaTtb BBIBOABI. 33]13HI/I€ BBITIOJTHACTCA
WHAWBUIYaAJIbHO 10 BapUaHTaM. B kauecTBe TEM
3ajaHus IPUMEHSIOTCA cieayrommue: 1.
Omnpenenuts CMEICHHE HOHA TUTAHA B
3JIEMEHTApPHOM sUeiiKe KpHucTaula THTaHaTa
Oapus. 2. OnpenenuTs HANPsHKEHHOCTh
JIEKTPUUECKOTO OIS B 3a30p€
KOHJICHCATOPHOM CTPYKTYPHI € 3JEKTPETOM. 3.
Omnpenenuts pa3HOCTb IOTECHINATIOB MEXIY
MIPOTUBOIIOJIOKHBIMU IIJIOCKOCTAMHA
ITbE303JIEKTPUYECKOMN MIaCTUHBI, HAXOAsIIecs
Ioq BOSHeﬁCTBHeM MCXaHHYCCKOT'O
HampsHKEHHS.

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], 12-307
[2], 6-178

2 2. [Ipupona n 20 13
MeXaHH3M 00pa30BaHUs
JIe(EKTOB B IIICHKAX
2.1 2. IIpupoga u 20 13

MeXaHU3M 00pa30BaHUs
ne(heKTOB B TUIEHKAX

Iloozomosxa 0oknaoa, 6bicmMynieHusA:
3amaHue CBA3aHO C YrIyOJICHHBIM H3YICHUEM
pazlieNoB AUCLMILIMHBI U CAMOCTOSITEIbHBIM
MTOWCKOM MAaTEpPHAIIOB IS PACKPBITHS TEMBI
JToKJIaga. MaTtepualsl BEITOTHEHHOH paboThl
MIPEICTABISIOTCS B DJIGKTPOHHOM BHUJIE UK B
(dhopMe pacrieyaTaHHBIX MIPE3EHTAIIMOHHBIX
craiiioB. B kauecTBe TEM JOKIAA0B CTyIEHTaM
MIpeaaraTcs CIeayIoNie BapuaHThI:
Iloozomoeka pacuemnvix 3a0anuii: 3a1anus
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OpPHEHTHPOBAHBI Ha PEIICHHU MHUHU3a/1a4 110
pazzgeny "CerneroanexTpuku. PasmepHsie

3 (EKTH B CErHETOIIEKTPUUECKHUX IIIeHKaX".
CryneHTsl HeOOXOANMO ITOBTOPHUTH
TEOPETHUYECKHUI MaTepHal, pa3o0paTb IPHUMEPEI
pELICHHUS aHATIOTUYHBIX 331a4. IPOBECTH
pacdeTsl 10 BapHaHTy 33AaHUs U CACTIATh
BBIBOJIBI. B KauecTBe 3aJaHNS HCIIOIB3YIOTCS
CIIEAYIOLIHE YIPAKHEHNUS:

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
"CernetoanekTpuku. PazmepHbie 3 eKTsl B
CETHETONIEKTPUYECKHX IICHKaxX"

Ilposedenue sxcnepumenma: Pabora
BBITIOTHACTCS 110 HHANBUIyaTbHOMY 331aHHIO.
JInist IpoBeIeHNs HCCIIeIOBAHUSI IPUMEHSIETCS
crenyromiee 060pyI0BaHHE:

Il0020mo6Ka K npaKmu4eckum 3auAmuam:
W3ydyenune marepuana 1o pasieiy
"CerneroaieKkTpuku. PazMepHbie 3G deKTs B
CErHETORJIEKTPUIECKHX TUIEHKaX" MOJTr0TOBKA K
BBIIIOJIHCHUIO 3aﬂaHHﬁ Ha MMPAKTUICCKUX
3aHATUAX

Ilodzomoska Kypcosoit padomul: Kypcopas
pabora npejacTaBieHa B BUE KPYITHOHW 3a1auu
Mo yueOHOMY Keicy, OXBaThIBAIOMICH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3a7aHus:

Ilo020moeKa K KOHmMPOILHOU padome:
N3y4yeHnune marepualioB 10 paszieiny
CerneroanexTpuku. PazmMepHsie 3¢ GeKxTs! B
CETHETORJICKTPUYECCKUX INICHKAaX W MOJATOTOBKA
K KOHTPOJIBHOI1 paboTe

Iloozomoexa domawinezo 3adanua:
[MoaroroBka JOMaIIHETo 33/1aHKs HAIIPaBJIEeHA
Ha OTpabOTKy yMEHUI pemeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3aaHue
BBIJJAETCS CTY/ICHTaM 110 U3Y4EHHOMY B pasJielie
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"Cerneroanektpuku. Pazmepusie s dexTs! B
CETHETORICKTPUICCKHX IJICHKAaX" MaTepuany.
JIONIONHUTENBHO CTYIEHTY HEOOX0AUMO
W3YYUTH JUTEPATypPy U pazo0paTs IpUMeEpHI
BBITIOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIPECTaBICHHBIM MTUCBMEHHBIM padoTaM.
1lo020mo6Ka K ayOumopHovim 3aHAmusaM:
[IpopaboTka JIEKIINH, BEIITOIHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboThI
Ilodzomoeka K nabopamopnoi padome: Jlns
BBIMOJTHEH U 33JaHUI TI0 JIaAO0OpaTOpHOU padboTe
HEO0XOIUMO NPEABAPUTEIHHO H3YIUTh TEMY H
3a71a4M BBITIOJIHEHHMS J1Ta0OpaTOpHOil paboThI, a
TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YYCHHOMY B
pazznene "CerneroanekTpuku. PazmepHsie

3¢ PEKTH B CETHETOANEKTPHUSCKUX TUICHKaX"
MaTepHuany.

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIONHSACTCS 110 HHAUBHIYATHHOMY
3agaHuio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIE TIOKA3aTEeNN PabOTHI
000pyI0BaHUs, BEIOPATH ONTUMAIIEHOE
pemenne. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEBHYIO 3aIIICKY C pacuyeTaMu
rpadudUecKyro 4acTh. B 3aaHme BXOOHUT pacdeT
CIIeYIOINX TTOKa3aTelNei:

Ilod20moeka pacuemno-zpaguueckozo
3adanus: B paMkax pacueTHO-rpadyuIecKoro
3aJJaHHs BBITIOJHACTCS YePTEK KOHCTPYKIIHH.
J1J1s BBITIOJTHEHUS YePTEKEH BBITTOTHSIIOTCS
MpeaBapUTEIbHBIC PACUETHl OCHOBHBIX
IoKa3artesel, KOTOphIe YKa3bIBAlOTCS Ha
gyeprexe. 3allaHue BBITOIHACTCS
HHAWBUYAJIBHO [0 BapuaHTaM. B kauecTBe TeM
3aJaHNS IPUMEHSIOTCS CIISAYIOIIHeE:
IIposedenue uccnedosanuii: Pabora
BBINOJTHACTCS 110 WHAWBUAYAIEHOMY 3aIaHHIO.
JIis poBeieHusI CCIICIOBAHMS IPUMEHSICTCS
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CIIeIYOLIIE MaTepHabl:
ITodzomogKa K mexkyuiemy KOHmpouio:
[ToBTOpEHNe MaTepuaa Mo paszaety
"CerneroaieKkTpuku. PazmMepusie 3¢ GeKxTs! B
CETHETOAIEKTPHIECKHX IUICHKaX"

Iloozomoeka peghepama: B pamkax
pedepaTHBHO YacTH CTyIEHTY HEOOXOIIMM
MIPOBECTH 0030p IUTEPATYPHBIX HCTOYHUKOB IT0
BBIOpaHHOW TeME, KOMIUIEKCHO OCBETHTH
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
TMOATOTOBUTD MPE3CHTALNIO JJI BBICTYIIJICHUA
0 pe3yabTaTaM paboThl HA CEMUHAPCKOM
3aHsATHH. B KauecTBe TeM pedepara cTyneHTy
IpeUIaratoTcs CIeAyIoNe BapUaHThL:
H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:

[1], 12-307
[2], 6-178

3. Bausgane 0CHOBHBIX
mapaMeTpoB IIporiecca
pocTa Ha CTPYKTYpY,
OpPUEHTAINIO U
(ha30BbBIi cOCTaB
KOHJICHCHP

21

12

3.1

3. BaustHue OCHOBHBIX
rapameTpoB Ipolecca
pocTa Ha CTPYKTYpY,
OPHMEHTAINIO U
(a30BHIi cocTaB
KOHJICHCUDP

21

12

Tloozomosxa K ayoumopHviM 3auAmuIm:
[IpopaboTka JIeKIINH, BHITOIHEHHE U
MOJITOTOBKA K 3aIuTe J1ab. paboTHI
Iloozomoeka Kk nadopamopnoii pavome: Jns
BBITIOJTHEHUS 33/IaHUH 110 TabopaTopHoi paboTe
HEO0XOIUMO NPEABAPUTEIHLHO H3YIUTh TEMY H
3aJ1a4y BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "llapasnekTpuku" marepuaiy.
Ilod2omoeka pacuemno-zpaguueckozo
3adanus: B paMkax pacueTHO-rpadyuIecKoro
3aJJaHHs BBITIOJTHACTCS YePTEK KOHCTPYKITHH.
J1J1s BBITIOJTHEHHS YePTEKEH BBITTOTHSIIOTCS
MpeIBapUTEIBHBIC PACUETH OCHOBHBIX
MoKa3aresei, KOTOPhIe YKa3hIBAIOTCS Ha
yeprexe. 3a/laHue BBITOIHACTCS
HHAWBUIYAJIBHO [0 BapuaHTaM. B kadecTse TeM
3a/laHus MPUMEHSIOTCS CIIeTYIONTHE:
Iloozomoeka 00K1a0a, 6bICHIYNIICHUAS
3ajaHne CBA3aHO C YriyOJIeHHBIM H3YUYSHUEM
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Pa3aenoB AUCHUILUIMHBI U CAMOCTOSTEIBHBIM
MIOUCKOM MaTepHaJIOB [UIS PACKPBITHS TEMBbI
JIOKJIaaa. MaTepuaibl BBITOJIHEHHOH paboThI
MIPEICTABILIIOTCS B JICKTPOHHOM BHJE WM B
(dopme pacrieqaTaHHBIX MPE3EHTAMOHHBIX
cilaiiioB. B xauecTBe TEM AOKIAA0B CTYIEHTaM
MIPeUIaraloTCsl CIeAYIOINEe BAPHAHTHL:
Ilod2zomoeka domauinezo 3adanusn:
[ToxroToBka JoOMaITHeTo 3aaHUS HaIpaBIeHa
Ha 0TPabDOTKY YMEHUI peleH s
npodeccroHaNbHBIX 33/1a4. JlomanHee 3a1anne
BBIJIACTCA CTYICHTaM 10 U3Y4EHHOMY B pasjiene
"[TapasnexTpuku" MaTepuany. JlONOIHUTETBHO
CTYZIEHTY HEOOXOAUMO M3YUUTh JIUTEPATYPY U
pa3o0path MPUMEPHI BHIMOTHEHUS TTOI0OHBIX
3amanuil. [IpoBepka JOMaIIHEro 33 aHus
MIPOBOIUTCSA IO TIPEACTABICHHBIM ICEMEHHBIM
pabotam.

Ilposedenue uccnedosanuii: Pabora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
JLns mpoBeieHusI UCCIIeIOBaHIS IPUMEHSICTCS
CIIEIYIOIINE MaTepHaIbl:

Ilo0z0mogKka K KOHMPOILHOU padome:
W3y4yenue MaTepuaioB 10 pa3aeiny
[TapasnexkTpHUKH U MOATOTOBKA K KOHTPOJIBHOM
pabore

Ilodzomoeka Kypcosoit padomui: Kypcoas
paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
Mo y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBbKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHWaHTa MIPOEKTHOTO perreHus. [Tpumep
3aIaHHS:

Iloozomoexa pepepama: B pamxax
pedepaTHBHOI YacTH CTyAEHTY HEOOXOIUM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHUKOB IO
BEIOpPAHHON TeMe, KOMIUIEKCHO OCBETHUTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MOJITOTOBUTH IIPE3CHTAINIO IS BRICTYIIICHUS
0 pe3ysbraTaM pabOThl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
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MPEe/IaraloTCst CIEAYIONIe BAapUaHThI:
Iloozomogxa pacuenmnvix 3a0anuii: 3aiaHus
OpPUCHTUPOBAHBI HA PEIICHUS MUHHM3a1a4 110
paszgeny "[apasnexkrpuxu”. CTyaeHTHI
HE00XOIUMO TOBTOPUTH TEOPETUICCKHUN
MaTepHal, pa3o0paTh MPUMEPHI PEIICHUI
AQHAJIOTUYHBIX 3a/1a9. TIPOBECTH PacUeTHI 10
BapHaHTY 33JaHUS U CHETATh BEIBOABL. B
Ka4yecTBE 3aJaHUS HCIIONB3YIOTCA CIEAYIOIIHNE
YIPaKHCHHUS:

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaia 1o pasjieny
"[TapasnexTpuxu"”

Ilposedenue sxcnepumenma: Pabora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
JIns mpoBeieHIsI UCCIIeIOBAHIS IPUMEHICTCS
cienyromiee 000opyIoBaHHUE:

Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTepuana mo pa3ueny
"[TapasneKkTpuKu" MOATrOTOBKA K BBIITOJIHEHUIO
Sal[aHI/Iﬁ Ha MPaKTUYCCKUX 3aHATUAX
IlodzomogKa K meKkyuiemy KOHmMpOoJio:
IToBTOpEeHue MaTepuaia no pazueny
"ITapasnextpuxu"

Iloozomogeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BEHITIONHSCTCS 110 HHANBHIYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTeIIN PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemenre. KypcoBoil mpoeKT npemxycMaTpruBaeT
MOSICHUTEIBHYIO 3aIHCKY C pacueTaMu
rpaduygecKyro 4acTb. B 3aganue BXoauT pacyer
CIeAYIONINX MOKa3aTesei:

H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[1], 12-307
[2], 6-178

4. MeTozpl IoTy4eHHs

21

14

Iloozomoexa kypcosoii padomoui: Kypcosas
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IIJICHOK

4.1

4. MeToabl osry4eHus
IJIEHOK

21

14

paborta npezacTaBieHa B BUAE KPYIHOH 3a1auu
1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3a7aHus:

Iloozomoeka peghepama: B pamkax
pedepaTHBHOM YacTH CTYyIEHTY HEOOXOIMM
MIPOBECTH 0030p IUTEPATYPHBIX HCTOYHUKOB IT0
BBIOpaHHOW TeME, KOMIUIEKCHO OCBETHTH
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOJITOTOBUTH IIPE3CHTAIUIO [T BBICTYIIICHUS
IO pe3yJbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyIeHTY
MIpeUIaraloTCs CIeyIoIe BApHAHTHI:
Iloozomogka pacuemupix 3adanuii: 3aianus
OpPHEHTHPOBAHBI Ha PEIICHI MHUHN3a/1a4 110
paszgeny "[lupoaddext u mpe3orpdexT.".
CryneHTsl He0OXOMMO OBTOPHTH
TEOPETHUYECKHUI MaTepHal, pa3o0paTh MPHUMEPEI
pELICHUs aHAJIOTUYHBIX 337a4. IPOBECTH
pacdeTsl 10 BapHaHTy 33AaHMs U CAETIATh
BBIBOJIBI. B KadecTBe 3a1aHUs UCHIOIB3YIOTCS
CIEIYIOIINEe YIPaKHEHHUS:
Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: 3ydenne
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"[Mupoaddexr u meez03dpPexr."

Ilposedenue Ixcnepumenma: Padora
BBITIOTHSACTCS 110 HHANBUIyaTbHOMY 33/1aHHIO.
Jli1st IpoBeIeHNs HCCIIeI0BAHMUSI IPUMEHSIETCS
creyroniee 000py10BaHHE:

Ilod20moeKa K npaKmuyeckum 3aHAMUAM:
M3yueHnune marepuana o pasjaeny
"TTupoaddext u mpe303¢dpdexr." moaAroToBKa K
BBITTOJTHEHHIO 3aJaHUH Ha MIPAKTHIECKUX
3aHATHIX

Iloozomoexa doknada, gvicmynienus:
3amanue CBA3aHO C YIiIyOJIeHHBIM H3y4eHHUEM
pa3fenoB AMCUUILIUHBI U CAMOCTOSATENbHBIM
IIOMCKOM MaTEpHaJIOB JUIsl PACKPBITHS TEMBI
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JTOKIIaaa. Martepualbl BBITOJTHEHHON paboThI
MPEJCTABISIFOTCS B JICKTPOHHOM BHJIC WJIH B
(dbopMe pacrieyaTaHHBIX MPE3CHTAIMOHHBIX
cilaiiioB. B xauecTBe TEM AOKIAA0B CTYIEHTaM
MIPeUIaraloTCsl CIeAYIOINEe BAPHAHTHI:
Ilo02omoeka K KOHmMPOILHOU padome:
Wzydenne maTepuaioB Mo pa3uery
[Muposddext u mpe303PpPexT. 1 MoAroTOBKA K
KOHTPOJBHOI paboTte

Ilodzomoeka domauinezo 3a0anusn:
[ToaroToBKa AOMAIITHETO 3aJaHKs HApaBJIcHA
Ha OTPabOTKY YMEHUIl peleH s
npodecCHOHATIBHBIX 3a1a4. JloMaliHee 3a1aHue
BBIIACTCS CTYICHTAM IO U3YYCHHOMY B pa3Jieie
"[Mupoaddext u mee303ddekr." MmaTepuany.
JIOTIOTHUTEBHO CTYICHTY HEOOXOIMMO
W3YYUTH JUTEPATyPy U pazo0paTs IpUMEpHI
BEITIOJTHEHUS TTOOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIPeCTaBICHHBIM MTUCBMEHHBIM pa0oTaM.
Ilo02omogka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJICOTOBKA K 3amuTe jab. paboTh
Iloozomoseka Kk nadopamopnoii pavome: J1ns
BBIMOJIHEH U 33 JaHUH 110 JTA00paTOpHOU padboTe
HE00XOIMMO NPEABAPUTEIHHO U3YIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTAaTOB 110 H3YYCHHOMY B
paszgene "Iluporp ekt u mpe303ddexr."”
MaTepHuainy.

Ilodzomogexa Kypcosoz2o npoexma: Kypcooii
IIPOCKT BBIMOJJHACTCA IO HHAUBUAYAJIBHOMY
3amanuio. B pamkax paboTsl HEOOXOAMMO
paccuuTaTh OCHOBHBIC TIOKA3aTe/Id PaOOTHI
000pyIoBaHUs, BEIOpATh ONTUMATBHOE
pemenre. KypcoBoii MpoeKT mpemxycMaTpruBacT
TIOACHUTEJIbHYIO 3aIIUCKY C pacue€TaMu U
rpaduYecKyro 4acTh. B 3a1aHue BXOIUT pacyer
CJIEIYIOIINX TTOKa3aTelei:
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Ilodzomoeka pacuemno-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpadyeCcKoOro
3aJIaHMs BBITOJIHACTCS YePTEIK KOHCTPYKIIHH.
J71s1 BBITIOJIHEHUS YEPTEKEN BBINOIHIIOTCS
TIpeaBapUTEIbHBIC paCUeThl OCHOBHBIX
moKasaresel, KOTOphIe YKa3bIBAIOTCS Ha
gepTexke. 3aJaHne BBHIOIHICTCS
WHAWBUIYaIBHO 0 BapuaHTaM. B kauecTBe TeM
3aaHHS TPUMEHSIOTCS CIIEAYIOIIHE:
Ilposedenue uccredosanuii: Pabora
BBITIOJIHACTCSA 1O MHAWBUAYAaJIbHOMY 3a1aHUTO.
Jl1s mpoBeieHus UCcCleI0BaHUS IPUMEHSIETCS
CIIEIYIOIINE MaTePHAJIbI:

Ilodz0moeKa K meKyuiemy KOHmMpoJio:
IToBTOpEeHue MaTepuana no pasaeny
"Tupoaddexr u mpezo3dpdexr."”

H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], 12-307
[2], 6-178

5 5. MexaHu3MEbI pocTa 21 13
IUICHOK

5.1 5. MexaHu3MbI pocTa 21 13
IUICHOK

Iloozomoexa domawnezo 3a0anus:
[ToaroTroBka qOMaITHETO 3aJaHUS HAIMIPABJICHA
Ha OTpabOTKy yMEHUIl peneHus
npodeccroHanbHBIX 3a1a4. JloMarHee 3a1aHue
BBIJIAETCS CTYJIEHTAM 110 U3Y4YEHHOMY B pasjelie
"Matepuaisl JHHEHHOW U HETMHEHHON
onTuku." Marepuany. JlomoIHUTENBHO
CTYICHTY HEOOXOIUMO U3YyUUTh JUTEPATYPY U
pa300paTk MPUMEPHI BHITOTHEHUS TIOTOOHBIX
3amanuil. [IpoBepka qOMaIIHEro 33 aHus
MIPOBOUTCS IO TPEACTABICHHBIM TICEMEHHBIM
paboram.

Iloozomoeka pacuemmusix 3ad0anuii: 3anaHus
OPHEHTHUPOBAHBI HA PEIICHUS MHUHU3a1a4 110
pasneny "Matepuansl JMHEHHON 1 HETMHEHHON
ontuku.". CTyIeHTHl HEOOXOUMO ITOBTOPUTH
TEOPETUYECKUI MaTepHuall, pa3o0paTh MPUMEPHI
pelIeHNs aHATOTHYHBIX 3aJ1a4. TPOBECTH
pacyeTsl o BapHaHTY 3a/IaHUS U C/IeNIaTh
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BBIBOJIbI. B KadecTBe 3aaHuUs UCHOIb3YIOTCS
CIEIYIOUINe YIPaXKHEHHUS:
CamocmoamensHoe usyyenue
meopemuyeckozo mamepuana: VI3yaenne
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaerry
"Marepuaisl THHEHHOW U HeJTMHEHHOH
onTuku."

Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne matepuana mo paszaeny "Martepuaist
JIMHEHON U HETMHEITHON ONTUKH." TOJArOTOBKA
K BBITTOJIHEHUIO 33JaHUH Ha MIPAKTUYECKUX
3aHATUAX

Ilposedenue sxcnepumenma: Pabora
BBINOJIHACTCS [0 MHANBUAYAIBHOMY 3a/IaHHIO.
Jlng npoBeneHNsI HCClIeI0OBaHMS IPUMEHSIETCS
cienyromiee 000pyIOBaHHUE:

Ilodzomoeka Kypcosoit padomui: Kypcoas
paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
o yueOHOMY Keiicy, 0XBaThIBAIOIIEH
HECKOJIFKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa MIPOEKTHOTO perreHus. [Tpumep
3aaHuA:

Ilo0z0mogKka K KOHMPOILHOU padome:
W3yuenne maTepHuaioB Mo paszneny MaTepuais
JINHEWHOW Y HEJIMHENWHOU ONTHUKU. U
MOATOTOBKA K KOHTPOJIBHOU paboTe
Ilo020moeKa K meKyuiemy KOHmMpoJiio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"Marepuanbl TMHEHHON 1 HEIUHEHHON
ONTHUKH."

Ilodzomoeka doknada, evicmynienus:
3ajaHue CBSI3aHO C YIIIyOJICHHBIM N3yYeHUEM
Pa3aenoB AUCIUILUIMHBI H CAMOCTOSTEIbHBIM
MTONCKOM MaTEepHAJIOB IS PACKPBITHS TEMBI
JToKJIaga. Matepualbl BEIIOTHEHHOH paboThl
MIPEICTABIIIOTCS B JIEKTPOHHOM BHJE WIH B
(opme pacrieqaTaHHBIX TPE3EHTAMOHHBIX
crlaiiioB. B kauecTBe TEM JOKIAA0B CTYIEHTaM
[peaIaraTcs ciaeayonue BapuaHThl:
Iloozomogka pacuemno-zpaguueckozo
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3adanua: B pamkax pacyeTHO-rpayeCcKoOro
3aJ1aHusI BBITIOJHSACTCS YEPTEK KOHCTPYKIIHH.
J1J1s1 BBITIOJTHEHUS YePTEKEH BBITOJTHSFOTCS
IpeABapUTEIbHBIC PACUETHI OCHOBHBIX
MOKa3aTeJiel, KOTOphIEe YKa3bIBAIOTCA Ha
yepTexe. 3agaHue BHINOIHACTCS
MHIVBHUIYaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3a7aHusI IPUMEHSIOTCS CIIETYIOIINE:
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BBIIIOJIHAETCS 110 UHAUBHIYILHOMY
3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccuuTaTh OCHOBHBIE ITOKa3aTeNn paboThl
00opyoBaHusl, BBIOPATh ONTUMAIILHOE
pemenne. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEIIBHYIO 3aIHCKY C pacueTaMu U
rpadudeckyro 4acTb. B 3amanue BxoauT pacuer
CJIEAYIOIINX MTOKa3aTeIeH:

Ilo020moeKa K ayoumopHnovim 3aHAmMusAM:
ITpopaboTka neKnny, BEIOJIHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilposedenue uccnedosanuii: Pabora
BBINOJIHACTCS 110 MHANBUAYAIbHOMY 3a/IaHHIO.
Jlng npoBeieHusI MCClIeI0BaHMS IPUMEHSIETCS
CIIEYIOIINE MaTepHabl:

Iloozomogka pedhepama: B pamkax
pedepaTHBHOI YaCTH CTYJCHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATyPHBIX HCTOYHUKOB TI0
BBIOpAaHHOW TeMe, KOMIUIEKCHO OCBETHTH
BOIIPOC B COOTBETCTBHH C TEMOH pedepara,
MOATOTOBUTDH NPE3CHTAINIO JUIS BBICTYIIICHUS
IO pe3ybTaTaM paboThl HA CEMHHAPCKOM
3aHsATHH. B KauecTBe TeM pedepara CTyeHTY
MIPeUIaraloTCs CIeAYIOINe BAPHAHTHI:
Iloozomoeka K 1adbopamopnoii pavome: J1nst
BBITIOJTHEHUS 33/IaHUH 10 TabopaTopHOi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4¥ BBITIOJHEHNUS 1Tab0paTOPHOH paboTsh, a
TaK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKH pe3ysIbTaTOB 110 U3YUEHHOMY B
paszgene "Marepuabl IMHEHHON U HENMHEHHON
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ONTUKU." MaTepHaity.
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[1], 12-307
[2], 6-178

6. MeToeI KOHTPOJIA
CTPYKTYpBI U
XHMHUYECKOTO COCTaBa
MOBEPXHOCTH
MTOJITIOKEK U TUIEHOK

22

13

6.1

6. MeTo bl KOHTPOJIA
CTPYKTYPHI H
XUMHYECKOTO COCTaBa
MIOBEPXHOCTHU
IOJIJIOKEK M IIIEHOK

22

13

Ilodzomoeka doknada, evicmynienus:
3amaHue CBSA3aHO C YTIyOICHHBIM H3YICHUEM
pa3ziesioB AUCIUIUINHBI U CAMOCTOSTEIbHBIM
MIOMCKOM MaTEPHAJIOB ISl PACKPBITHS TEMBI
IToKIIaga. MaTtepuralbl BEITIOTHEHHOH paboThl
MIPEJCTABIIIOTCA B JICKTPOHHOM BHJIE WX B
(opMe pacredaTaHHbIX PE3eHTALUOHHBIX
caiiioB. B kauecTBe TEM NOKIAN0B CTYEHTAM
IIpeUIaraloTCs CIeyIoIe BApHAHTHI:
Ilodzomoska Kypcosoit padomur: Kypcopas
pabora npejacTaBieHa B BUAE KPYITHOMU 3a1a4u
Mo y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3a7aHus:

Ilodzomoeka pepepama: B pamkax
pedepaTrBHOI YaCTH CTYJCHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BBIOpAHHON TeMe, KOMIUIEKCHO OCBETUTh
BOTIPOC B COOTBETCTBHH C TeMoH pedepara,
MIOJITOTOBUTH IIPE3CHTAINIO [ BBICTYIIICHUS
0 pe3yJbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepara CTyneHTY
MIPE/IaraloTCsl CIEAYIONIIE BApHAHTHI:
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHN3a/1a4 110
pazneny "Onexrpersl”. CTyneHTs HE00X0IMMO
HMOBTOPUTH TEOPETUUECKUI MaTepHa,
pa3o0patTs MpUMEpPHI PEIICHUS AaHATTOTHIHBIX
3a7a4. MPOBECTH PACUYETHI IT0 BAPHAHTY 3aJaHUS
U clleNiaTh BRIBOJBL. B KadecTBe 3amaHus
HCTIONB3YIOTCS CIEIYIONINe YIPAKHEHUS:
Camocmoamenvroe usyueHue
meopemuyieckozo mamepuana: VI3yaenue
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JTOTIOJTHUTEIBHOTO MaTepraia o pa3aey
"Dnexrpers”

Ilposedenue sxcnepumenma: Pabora
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
Jlns mpoBeieHusI CCIIeTOBaHIS IPUMEHSICTCS
cienyromiee 00opyIoBaHHUE:

Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTepuana 1o pasgeny "OneKTpers”
MTOJITOTOBKA K BBHITIOJTHEHHIO 3aJaHUN Ha
MPAKTUYCCKUX 3aHATUIX

Ilo0z0mogKa K ayoumopHsim 3auamusam:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amure jJab. paboTh
Ilod20moeKa K KOHMPOIbHOU padome:
H3yuenue MaTepHaioB Mo pa3aeiny DJICKTPEThI
1 TIOATOTOBKA K KOHTPOJIBHOU paboTe
Iloozomoeka K nabopamopnoii pavome: 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
paszzgene "DneKkTpeTs" MaTepuay.
Ilodzomoska Kypcosozo npoexkma: Kypcosoii
IIPOCKT BBIMOJJHACTCA IO UHAUBUAYAJIBHOMY
3agaHuio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEeN PaOOTHI
000pyI0BaHUs, BEIOPATh ONITUMAIIEHOE
pemenre. KypcoBoii mpoeKT npemxycMaTpruBaeT
MOSICHUTENBHYIO 3aIHCKY C pacueTaMu 1
rpadudUecKyro 4acTh. B 3amaHne BXOOuT pacder
CIIeIYIONINX TTOKa3aTeleH:

Iloozomoexa pacuemno-zpagpuueckozo
3adanua: B paMkax pacueTHO-Tpa)uIecKoro
3aJaHWs BBITIOJIHACTCA YEPTEIK KOHCTPYKIIUU.
J171s1 BBITIOJIHEHUS YepTEeXKeN BBITIOIHSIOTCA
pEeABApUTEILHBIC PACYCTHI OCHOBHBIX
oKasaresiell, KOTOphIe YKa3bIBAIOTCS Ha
yepTeke. 3aJaHue BBIOTHICTCS
WHIWBUIYaIBHO 10 BapHaHTaM. B kauecTBe TeM
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3aJJaHus TPUMCHSIFOTCS CIICAYIOIIHC:
IIpogedenue uccnedosanuii: Pabora
BBIMOJTHACTCS [0 WHAWBUAYAIEHOMY 3aIaHHIO.
Jlns mpoBeieHusI CCIIeTOBaHIS IPUMEHSIETCS
CIIEYIOIIHE MaTepPHabl:

Iloozomoeka K mekyuwiemy KOHmMpOio:
[ToBTOpeHNe MaTepHraa 1mo pa3aeiy
"DnexTpeTH”

Iloozomosxa oomawnezo 3a0anus.:
[MoaroToBka AOMAITHETO 3aJaHKs HATPaBJICHA
Ha OTPabOTKY YMEHUI peleH s
npodecCHOHATBHBIX 3a1a4. JloMalHee 3a1aHue
BBIIACTCS CTYJCHTAM 10 U3YYCHHOMY B pa3Jieie
"OnexTpeTsl" MaTepHaty. JlonomTHUTEIBHO
CTYZICHTY HEOOXOAUMO M3YUUTh JIUTEPATYPY U
pa3o0paTk MPUMEPHI BHITOTHEHUS TIOTOOHBIX
3amanuil. [IpoBepka qOMAaIIHEro 3a1aHus
MIPOBOIUTCSA IO TPEACTABICHHBIM TICEMEHHBIM
pabotam.

H3yuenue mamepuanos 1umepamypHvix
UCMOUHUKOB:

[1], 12-307
[2], 6-178
3a4er ¢ OLEHKOi 18.0 - - - 0.3 - 17.7
Bcero 3a cemectp 144.0 32 - 16 0.3 78 17.7
Hroro 3a cemecTp 144.0 32 - 16 - - 0.3 95.7

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU MO KYPCOBBIM
npoektam/padoram; MKKII — naanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUH 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii kKoHTpodb; [TA — npomexxyrouHas

aTrTecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. 1. @azosviil, opuenmayuonnvlil, CMpYKmypHull U cyOCMpPYKmMYPHBIIL pazmephble dhgexmol

1.1. 1.®a30BbIi, OpUEHTAIMOHHBIN, CTPYKTYPHBIA U CYOCTPYKTYpPHBIN pazMepHbIe 3P heKTh

[Tonsitue “‘roHkas mieHka”. CTpykTypa TOHKMX IUIEHOK. (CaMOCTOSTENbHOE W3Y4YEHHUE.
MHoroo6pasue CTpyKTyp, peaiu3yeMoe B TOHKHUX IUIeHKax. Mopdoiaornyeckiue U3MEHEHHE MpU
pocte mieHok no PonapMkpy-Bebepy. @a30Bblit pazmepHsIil 3¢ dext. OpueHTanOHHbBIE U3MEHEHUS
IpU pocTe IUIGHOK /sl CHUCTeM co cia0biM Mexda3HbIM B3aumozeicTBueM. CTpYKTypHbIE
M3MEHEHHUS Ha PaHHUX CTaJUAX pOCTa IUIEHOK 1o Mexanu3My Kpacranoa-Crpanckoro. [lnenku Ha
MOBEPXHOCTU MeTAJIOB. [I1eHKH Ha MOBEPXHOCTH MOTYIIPOBOJHUKOB. .

2. 2. llpupooda u mexanusm obpazosanius 0ehekmos 6 niaeHKax

2.1. 2. [Ipupona u MmexaHu3m oOpa3oBaHus 1e(EKTOB B MNICHKAX
Toueunsie nedexTr 1 qucIoKanuu. JlepekTsl yaKkoBKH.

3. 3. BausHue 0CHOBHBIX napamempos npoyuecca pocma Ha CIMpPYKmypy, OPUeHmMayuio u
dazosviil cocmas KOHOeHCUp

3.1. 3. BousiHuE OCHOBHBIX ITapaMeTPOB MPOLIECCa POCTa Ha CTPYKTYPY, OPHUEHTALUIO U
(a30BbIil COCTaB KOHJIEHCUD

Temmeparypa MOJOXKM M CKOPOCTb KOHAeHcauuu. OpHueHTanus, CTPYKTypa, YHUCTOTa
HOJIOKKH.

4. 4. MemooOvl noayuenus nieHokK

4.1. 4. Metozs! noy4yeHuUs IIIEHOK

Vcnapenne u KOHJEHcallusi B BakyyMme. OJEMEHTapHble CBEIECHUS O (DU3MKE MPOIECCOB.
Cnocob6sl u TexHuka wucnapenus. HonHoe pacnbuienne. HoHHO-TUIa3MeHHOE (KaTOJIHOE)
pacnbuieHue. oHHO-ITydeBo€e pacnbpluieHue. XUMUYECKUE METOBI TIOJTyUEHUS TIEHOK.

5. 5. Mexanuszmul pocma nienok

5.1. 5. MexaHu3Msl pocTa IIEHOK
Poct no ®onsmepy-Bebdepy. Poct no ®panky-Ban nep Mepae.

6. 6. Memoowi KOHRMPOJIA CMPYKniypbl U XUMU4YeCKocO cocmasa noeepxHocmu NOONIONCEK U
NnjleHOK

6.1. 6. MeTo1bl KOHTPOJISI CTPYKTYPBI U XUMHYECKOTO COCTaBa MIOBEPXHOCTH MOAJIOKEK U
IUIEHOK

Metoapl HCCIeNOBaHUS AaTOMHOM CTPYKTYpbl MMOBepXHOCTU. MccnemnoBanue Mop(hoIoruu
IOBEPXHOCTU TMOMJIOKEK M IIeHOK. CaMoCTosTeNpHOEe U3ydeHHe Meronbl HcciieoBaHUs
XUMHYECKOI'O COCTaBa TOHKUX IJIEHOK U MOBEPXHOCTHU MOJJIOKEK.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. ®a30BbIii, OPHEHTAIIMOHHBIN, CTPYKTYPHBIN U CYOCTPYKTYpPHBIN pa3MepHbIe () (HEKTHI;
2. llpupona n Mmexanu3m oopazoBaHus APEKTOB B IJICHKAX;
3. BiusiHue OCHOBHBIX MapaMeTPOB Mpoliecca pocTa Ha CTPYKTYPY, OPUEHTALUIO U (Pa30BbIi
COCTaB KOHJCHCHD.;
4. MeTo/1bl IOTY4YEHHUS IIJIEHOK;
20



5. MexaHu3Msl pocTa IJIEHOK. ;
6. MeToapl KOHTPOIIS CTPYKTYPBI 1 XUMHUYECKOTO COCTAaBa MOBEPXHOCTH MOAJIOKEK U IUICHOK.

3.4. Tembl 1a00paTOPHBIX padoT

HE NPEIyCMOTPEHO

3.5 KoncyabTanum

~own

abswn

Ayoumopubie KoHcyibmauuu no Kypcogomy npoexkmy/pabome (KIIP)

KoHcynbranuu HampaBieHbl Ha BBIIOJIHEHHE pa3/eloB KypCOBOI'O IPOEKTa IOJ
PYKOBOJICTBOM HAacTaBHMKa (IperojaBatelisi). B paMkax dYacoB Ha TpYHIOBbIE
KOHCYJIbTallMM pa30OuparoTcss HauOoJsiee Ba)KHblE YacTH pacUETHBIX 3aJaHuil pasjena
"CerneroanekTpuku. Pazmepnsie 3 (heKThl B CErHETONEKTPHUUECKUX TUICHKAX "
KoHcynbranuu HampaBieHbl Ha BBIIOJHEHHE pa3/ieloB KypCOBOIO IPOEKTa IOJ
PYKOBOJICTBOM HAcTaBHHMKa (IperonaBaTensi). B pamMkax dYacoB Ha TpYIIOBEIC
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHbIE YacTH pacueTHbIX 3aJaHuil pasjena
"[lapasnexTpuxu"
KoHcynbTanuu HampaBieHbl Ha BBIOJIHEHHE pa3/eloB KypCOBOIO IPOEKTa IOJ
PYKOBOJICTBOM HAacTaBHHMKa (IperojaBatelnsi). B paMkax dYacoB Ha TpYIIOBEIC
KOHCYJIbTAllMM pa30OuparoTcss HauOojiee Ba)KHbIE YacTH paCUETHBIX 3a/JaHUil pasjena
"ITuposdpdexr u npe303¢pdexT."
KoHcynbranuu HampaBieHbl Ha BBIOJHEHHE pa3/ieloB KypCOBOIO IPOEKTa IOJ
PYKOBOJICTBOM HAacTaBHHMKa (IperojaBatelnisi). B paMkax dYacoB Ha TpYIIOBEIC
KOHCYJIbTAllMM pa30uparoTcsi HauOosiee BaKHbIE YAaCTH pAcUETHBIX 33JaHUM pasjena
"Matepuaibl TMHEHHON U HETMHEUHON ONTUKH."
KoHcynbranuu HampaBieHbl Ha BBIIOJIHEHHE pa3/eloB KypCOBOIO IPOEKTa IOJ
PYKOBOJICTBOM HAacTaBHHMKa (IperojaBaTelnisi). B paMkax dYacoB Ha TpYIIOBEIC
KOHCYJIbTAllMM pa30MparoTcsi Haubosiee BaKHbIE YAaCTH PpAcUETHBIX 33JaHUM pasjena
"Onextpers"”

I pynnosvie koncynemayuu no pazdenam oucyuniunsl (I'K)

OO6cyxneHne mMatepualoB 1o keiicaM paszena "CernerosnekTpuku. PazmepHsie 3ppeKxTsl
B CETHETOXJIEKTPUUECKUX IJIeHKax"
OO6cyxaeHnre MaTepualioB 1o keiicam pazzaena "[lapasnektpuxu"
Ob6cyxaeHne marepuaioB no keiicam paszzaena "[luposp ekt u neezodddexr."”
OO6cyxnenrne MaTepualioB MO Keiicam pasnena "Marepuanbl JUHEHHON M HEIUHEWMHOU
ONTHKU."
OO6cyx1eHrne MaTepuaioB Mo Keiicam pasaena "IiaeKTperhl”

Hnousuoyanvrvle koncyromayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynpranuu mnposogsatcs no paszaeny "CernerosnekTpuku. Pasmepnbie 3¢ ¢ekTs B
CETHETOZJIEKTPUUECKUX TUIEHKaxX"
Koncynpranuum nposoasarcs mmo pasaeiny "[lapasnextpuxn”
Koncynpranuu npoBoastces no pasaeny "[luposddext u neezoaddexr.”
Koncynpranuum npoBogsres mmo paszaeny "Marepuaisl JTUHEHHON U HETMHEWHON ONTHUKA."
KoHcynpTanum npoBoasaTcs 1o pasaeny "IaeKkTpeTsl”

Texywuii koumpons (TK)

KoHncynpTanuy HanpaplIeHbl Ha MOTYYEHUE WHIMBUAYAIbHOIO 3aJaHUs [JIS BBIIIOJHEHUS
KOHTPOJIBHBIX MEPOTPHUATHH 10 pazaeny "1"
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2. KoHcynbranuu HampasJieHbl HA MOJyYCHHE WHAWBUIYAIBHOTO 3a/aHUS ISl BHIIIOJHEHHUS
KOHTPOJIBHBIX MepompusaTuid mo paszaeny "CernerodsiekTpuku. Pasmepnsie 3ddexTo B
CETHETO3JIEKTPUUECKUX TUIEHKaxX"

3. KoHcynbranumn HampapieHbl Ha MOJIy4Y€HUE MHIUBHYaIbHOIO 33JaHUS AJIS BBIITOJIHEHUS
KOHTPOJIbHBIX MeponpusaTuil no pasaeny "llapasnekrpuku”

4. KoHcynbTaluy HarpaBieHbl Ha MOJIyY€HHE WHIUBHYaIbHOIO 3aJaHUS AJIS BBIITOJIHEHHS
KOHTPOJIBLHBIX MeponpusaTuii o pazzaeny "Tluposddexr u mpe3ordpdexr."

5. KoHcynbranuu HampapieHbl Ha MOJy4YeHHE WHAWBUIYAIBbHOTO 3a/1aHUs U1 BBIIOJHEHUS
KOHTPOJIbHBIX MEPOIIPUATHH 110 pa3zeny "Marepuaiibl JUHEHHON U HETMHENHON ONTHKM. "

6. KoHcynbranuy HanpapieHbl HA MOJyYEeHUE WHAWBUIYAIBHOTO 3a/laHUs JUIsl BBIIIOJHEHUS
KOHTPOJIbHBIX MEPONIPUATHH 110 pa3neny "DieKTpeTs!”

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena

O1eHOYHOE CPEACTBO

3arIaHupOBaHHbBIE PE3YAbTATHI 0OYUEHUS 110 TUCIUILIHHE Kozpr JUCLUIUINHEI (B (T ¥ HAUMEHOBAHUE)
(B COOTBETCTBUH C pa3aeiioM 1) WHMKATOPOB | COOTBETCTBUU C 11.3.1)
1]2[3]4]5]6
3HaTth:
OCHOBHBIC 3aKOHOMEPHOCTH (POPMHUPOBAHUS CBOMCTB TOHKUX Tectupoanne/KM-1 da30Bbiid,
IJICHOK C TOYKH 3PEHUS TEXHOJIOTUU UX MOJTYyYCHHUS; NI-2nk-1 + OPUEHTALIMOHHBINA, CTPYKTYPHBIN U
CYOCTPYKTYpHBII pa3zMepHbIe YD (HEKTHI
METO/bl TEOPETUUECKUX MOAXO0B B ONIMCAHUU U U3YUYECHUU KonTponbnas pabora/KM-3 Brnusnue
SIBJICHUH B (DU3HKE TOHKUX IUICHOK; V/T-3ic2 + OCHOBHBIX ITapaMeTpPOB IIpoLiecca pocTa Ha
' CTPYKTYpPY, OpUEHTAINIO U (a30BbIi COCTAB
KOHJICHCHUPOBAHHBIX BEILIECTB.
3371eKTpUYECKHE, TEIJIOBbIE U MEXaHUYECKHE CBOMCTBA Pacuetrno-rpaduueckas pabora/KM-2
TOHKHUX IJICHOK; OCOOEHHOCTU CTPYKTYPbI U -3 + [Ipupona u Mmexanu3m oOpa3oBaHUs
(bazoo0pazoBaHus MpU NOTYYECHUH TOHKUX IJICHOK; CHOBHBIE A-Sme2 nedeKToB B TUIEHKaX
THUTIBI 1e()EKTOB CTPYKTYPhl TOHKUX IUICHOK;
YMersn:
MCIOJIb30BaTh CHEIMAM3UPOBaHHBIC 3HAHUS B 001acTH KonTponbnas pabota/KM-4. MeTosl
(bU3UKH U TEXHOJIOTUH TOHKHX TJICHOK; TPUMEHSTH MOICIIN MOJIy4€HUS TUIEHOK
1 ipuOmkeHus: GU3UKU TOHKUX TICHOK JIJISl OTTMCaHUS NJ-2nk-1 +
OCHOBHBIX (PM3HYECKUX CBOMCTB B TOHKOTUICHOYHBIX
CTPYKTYpax;
CaMOCTOATENIBHO OCBAaUBATh U IPAMOTHOIO HCIIOJIb30BAThH KonTponbnas padora/Km-6. MeTo bl
Pe3YIIbTATBI HOBBIX KCIIEPUMEHTANIBHEIX H TEOPETHIECKHX VT-30c2 + | KOHTPOJISL CTPYKTYPBI B XHMHYECKOTO
UCCIIEIOBaHUM B 00J1aCTH (PU3UKU U TEXHOJIOTUH TOHKHUX COCTaBa MOBEPXHOCTHU MOJIOKEK U IMIICHOK
MIJICHOK
MIPEACTABIISITE UTOTH PAOOTHI B BUIE HAYYHBIX MTyOJIMKAITUHT, Kontponbnas padora/Km-5. Mexanu3zmbl
TE3UCOB JIOKJIA10B, 0(OPMIICHHS 3asIBOK HA M300peTeHUs U VT-30c2 + pocTa IUIEHOK.

Jp.; UCIIOJIb30BATh PE3y/IbTaThl HCCIEAOBAHUN IS
oopMIIeHUS HAYYHBIX MPOEKT
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMIINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanuzanmu: BeimonHenue 3aganus
1. KM-2 Ilpupona n Mmexann3m oOpa3oBanus nedekToB B uieHkax (PacueTHo-rpaduueckas
pabora)

Dopma peanuzanuu: [TucemenHas padora
1. KM-1 ®a30Bblii, OpUEHTAIIMOHHBIN, CTPYKTYPHBIA U CYOCTPYKTYPHBIN pazMepHbIe 3P ekt
(TectupoBanue)
2. KM-3 BinusH1re OCHOBHBIX MTapaMeTPOB MPOLIecca pOCcTa Ha CTPYKTYPY, OPUEHTALIUIO U
(da30BbIif cocTaB KOHIEHCUPOBaHHBIX BenlecTB. (KoHTposibHas padoTa)
3. KM-4. Metonas! nonyuenus rieHok (Kontponsnas pabora)
4. Km-5. Mexanusmsbl pocrta rieHok. (KorTponsHas padora)
5. KM-6. MeToipl KOHTPOJISI CTPYKTYPBI U XUMHUYECKOTO COCTaBa MOBEPXHOCTH MOAJIOKEK U
wieHok (KonTposbHas padota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

3auem c oyenxou (Cemecmp No2)
Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lomoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocHOBaHMU CEMECTPOBOM M 3K3aMEHALIMOHHOM COCTABIISIFOLIUX.

B numiom BeICTaBISIETCS OIICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Uesnes, B. M. CtpykTypHble peBpallieHHs B TOHKUX miieHkax / B. M. Uesnes, JI. 1. Tpycos, B.
A. XonMsHCKUH . — 2-€ u31., mepepad. u nom . — M. : Meramnyprus, 1988 . — 324 c.;

2. 10. II. KopneeBa, A. A. Kopnees, A. B. Cemenos- "KBanroBas 3¢(ekTHUBHOCTh
CBEPXIIPOBOJHUKOBOTO OAHO(OTOHHOTO JIETEKTOpa Ha OCHOBE TOHKOM miieHku NbN",
N3natenberBo: "MOCKOBCKHHN ITeAarorndeckuil rocyaapcTBeHHelil yausepeurer (MIITY)",
Mocksa, 2015 - (184 c.)

https://biblioclub.ru/index.php?page=book&id=470626.

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT O(pUCHBIX IPOTPamMm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maiing BuneokongpepeHuuu.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

O© 0O ~NO Ol W

. Hayunas 3;1ekTpoHHasi ouéamoreka - https://elibrary.ru/

. baza nanupix BUHUTMH online - http://www.viniti.ru/

. ba3za naHHbIX :)KypHayioB u3aareancrBa Elsevier - https://www.sciencedirect.com/
. DJIeKTPOHHBIE pecypchbl H3aaTebeTBa Springer - https://link.springer.com/

. baza nannbix Web of Science - http://webofscience.com/

. ba3za mannbIx Scopus - http://www.scopus.com
. HanpoHanbHast 3JIeKTpoHHAas 0udamoTeka - https://rusneb.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeneHus

Homep aynuropun,
HAMMEHOBaHHE

OcHalenue

Y4eOHbIe ayIUTOpUU
JUTSL TIPOBEICHUS
JIEKIIMOHHBIX 3aHATHH U
TEKYIIETr0 KOHTPOJIsS

E-305, Aynurtopust nns

MMPOBCACHUA JICKIUOHHBIX
" IIPAKTHYCCKHUX 3aHITUI

pabodee MECTO COTPYIHUKA, CTEIIIaX
JUISl XpaHEHUsI THBEHTApsI, CTOJ
mpenojaBaTenis, CTyJ, Belanka Jjsl
0JIeXk1bl, 000PYyIOBaHHE
CeIUaTU3UPOBAHHOE

Y4eOHble ayAUTOPHH
JUIs1 IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

E-305, AynuTtopust nmst

MMPOBCACHUA JICKIIMOHHBIX
" NPaKTUICCKUX 3aHATUH

pabodee MeCTo COTPYAHHKA, CTEIIIAK
JUISL XpaHEHUSI HHBEHTAPSI, CTOJ
MperoaaBaTelis, CTYI, BelaiKa Jis
0JIeX1bl, 000pYyJOBaHHE
CHCIMATN3HPOBAHHOE

YuebHble ayTUTOpUU
JUISL IPOBENICHUS
71a00paTOPHBIX 3aHATHH

E-301, JIaboparopus
MOJTYTIPOBOTHUKOBBIX

HpI/I60pOB 1 KOMITIOHCHTOB

CTOJ, CTYJ, KA /I JOKYMEHTOB, CTOJ
MUCHhMEHHBIN, 000pyTI0OBaHUE YaeOHOE,
KOMIIBIOTEP MEePCOHATBHBIN

VY4eOHble ayautopun
JUIs IPOBE/ICHUS
IIPOMEKYTOUYHON

aTTecTaluu

E-305, Aynutopus ans

MMPOBCACHUA JICKIHUOHHBIX
" NPaKTHICCKUX 3aHATUH

pabouee MeCTO COTPYAHMKA, CTEILTaX
JUTS XpaHCHUsI UHBEHTApSI, CTOJI
IperoiaBaTess, CTyJI, Belaaka s
OJIeXkIbI, 000PYIOBaHHE
CHEIHUATM3UPOBAHHOE

Ilomentenus niist
CaMOCTOSITEILHONU
paboThI

E-310, ducnnelinblii Kiacc

xad. "OTIMK"

CTOJI IPENOIaBaTeNsl, CTOJI, CTYII,
BEIIAJIKA JUISl OJIEXKABI, JOCKA MEIoBas,
MYJIbTUMEAUMHBIN IIPOEKTOP, JOCKA
MapKepHas MepeBUKHasi, HOYTOVK,
KOMITBIOTEP MEPCOHATIBHBIN, yueOHO-
HarjsiHoe nocodue

Ilomemmenus misa
KOHCYJIbTHPOBAHHUSI

E-302, Yuebnas
aynuTtopus Kagd.
"OTOMK"

rapTa co CKamMbel, CTOJI IPenoiaBarels,
CTOJ Y4eOHBIi, CTyJI, I0CKa MeJIoBast

ITomemenus s
XpaHeHHUs 000pyIOBaHUS
1 y4eOHOTO UHBEHTaps

E-302/1, Cxnag "®TOMK"

CTOJI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

du3rkKa U TEXHOJIOTUS TOHKHX IIJICHOK

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-5
KM-6

KM-1 ®a30BbIii, OpUEHTAIIMOHHBIN, CTPYKTYPHBIH U CyOCTPYKTYpPHBIN pa3MepHbIe 3D PeKThI
(TectupoBanue)

KM-2 IIpupona n mexanu3m obpazoBaHus AedeKToB B meHkax (PacueTHo-rpaduueckas
pabora)

KM-3 BnusiHEEe OCHOBHBIX ITapaMEeTPOB MPOIECca POCTa Ha CTPYKTYPY, OPHCHTAIUIO U (Da30BBIH
cOCTaB KOHJIEHCHpOBaHHbBIX BellecTB. (KontponbHas pabora)

KM-4. Metoas! nonyuenus mieHok (Kontponbhaas pabota)

Kwm-5. Mexanusmsl pocra mieHok. (KonTtponsHas padota)

Km-6. MeTo1bl KOHTPOJISI CTPYKTYPBI U XMMUYECKOTO COCTaBa MOBEPXHOCTH MOJIOKEK U IIIEHOK
(KontponpHas pabota)

Buja npoMexyTouHO# aTTecTaMU — 3a4€T C OLICHKOM.

Wnpekc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuumimHbl KM: L 2 3 4 S 6
paznena Henens 4 6 8 10 12 15
KM:
1 1. ®a30Bblii, OpUEHTALIMOHHBIN, CTPYKTYPHBIN
U CYOCTPYKTYPHBIH pazMepHble 3P HEKThI
11 1.®a30BbIi, OPUEHTALIMOHHBIN, CTPYKTYPHBIN 1 +
] CYyOCTPYKTYpHBIH pa3MepHbIe 3)(EKThI
2 2. llpupona u MexaHU3M 00pa30BaHUs
nedEeKTOB B MIIEHKAX
21 2. [Ipupona n mexanusm oOpazoBaHUs +
] nedEeKTOB B MIIEHKAX
3. BiusiHue OCHOBHBIX MapaMeTpoB Mpolecca
3 pocTa Ha CTPYKTYPY, OPUEHTAIHIO U (Pa30BBIN
COCTaB KOHJICHCUD
3. BriusiHre OCHOBHBIX IMapaMeTpoB Mpolecca
3.1 pOCTa Ha CTPYKTYPY, OPUEHTALUIO U (ha30BbIN +
COCTaB KOHJICHCUD
4 4. MeTopl oay4YeHns IIIEHOK
4.1 4. MeTo bl OTy4YeHUs IIIEHOK +
5 5. MexaHu3Msl pocTa IJIEHOK
5.1 5. MexaHn3Mbl pocTa MIEHOK +
6. MeToasl KOHTPOJIA CTPYKTYPBI
6 XMMHUYECKOTO COCTaBa MOBEPXHOCTHU TMOJIOKEK

U IJICHOK
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6.1

6. MeTobl KOHTPOJIA CTPYKTYPBI U

XUMHYCCKOI'0 COCTaBa MOBCPXHOCTHU IMOJIOKCK

U IIJICHOK

Bec KM, %:

20

15

15

15

20

15
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