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1. HEJIX OCBOEHUA

1.1

Heﬂb OCBOCHUA TUCHOUIIIMHBI — (bOpMI/II)OBaHI/Ie KOMHeTeHHHﬁ, B COOTBCTCTBHC C y‘le6HI)IM IIJIAHOM.

1.2 | ChopmupoBaTh MpeACTaBICHUS O MaTEpHAIOBEICHUH OIYTIPOBOAHUKOB U TUIIEKTPUKOB, KaK HAYYHOH AUCIUILINHE,
n3yvaromniei 3aKOHOMEPHOCTH 00pa30BaHIs MOTYTIPOBOAHUKOBEIX M AMIEKTPHUecKiX (a3 i obecreunBaromei co3manue
MOJTYIPOBOJHHUKOBBIX U JUAICKTPHUECKIX MAaTEPUAIOB C 3aJaHHBIMU CBOMCTBAMH.

1.3 | HayuuTs TOHMMAHUIO U aHAIU3Y 3aBHCHMOCTH CBONCTB OJTyITPOBOAHUKOBBIX M AUICKTPHUECKUX MaTEPHAIIOB,
HCHOJb3YEMBIX B MUKPOIJIEKTPOHUKE, HAHODJIEKTPOHUKE, CHIIOBOI AJIEKTPOHUKE, ONTOIEKTPOHUKE, COTHEUHOM
SHEPTETHKE, CIIMHAIEKTPOHUKE OT XMMHUYECKOTO U (ha30BOT0O COCTaBa, CTPYKTYPHOTO COBEPIICHCTRA.

1.4 | Hay4uTh YMEHUIO IPOTHO3UPOBATh U PACCUUTHIBATh CBOUCTBA MOTYIPOBOJHUKOBBIX U TUDJIEKTPUUECKUX MAaTEpUAIIOB, B
TOM YHCIIE IPH PadOTe MX B IPHOOPHBIX YCTPOMCTBAX B TEUCHHE [UTUTEIEHOTO BPEMEHH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI' PAMMBI
Brnox OIT: F1.B
2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOJAr0TOBKE 00y4ar01erocs:
2.1.1 |Maremarudeckasi CTATUCTHKA U aHAJIU3 JaHHBIX
2.1.2 | Merozap! MaTeMaTHYeCcKOH Gu3nkn
2.1.3 | OCHOBBI KBAHTOBOW MEXaHUKU
2.1.4 | Ipakruaeckast KpucTauiorpapus
2.1.5 | YueOHas mpakTHKa Mo MOAYYCHUIO MEPBUYHBIX MPOPECCUOHATBHBIX YMEHUI
2.1.6 | YueOHas npaxTHKa IT0 MOJTYYCHUIO MIEPBUYHBIX MPOPECCHOHATBHBIX YMEHUI
2.1.7 | Ousuka
2.1.8 | ®uznueckas XuMus
2.1.9 | DnekrpoTexHHKa
2.1.10 |Be3omacHOCTb KU3HEAEATEILHOCTHA
2.1.11 | Maremartuka
2.1.12 | Opranndeckast XUMUs
2.1.13  |HWudopmaTuka
2.1.14 | Xumus
2.1.15 | Amanutudeckas reoMeTpus
2.1.16 |VmxeHepHas 1 KOMITBIOTepHAst TpaduKa
2.2 JAucuuninHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/15) HEOOX0AUMO KaK
npefilecTByoIIee:
2.2.1 | dedeKTsl B ONTOIEKTPOHHBIX ITOIYIPOBOIHUKOBEIX MPHOOpax Ha MIMPOKO30HHBIX MaTepHaIax
2.2.2  |HoHHo-1Tu1a3MeHHass 00paboTKa MaTepruaioB
2.2.3 | KomnbloTepHbIe TEXHOJIOTUH IIPOEKTUPOBAHUS IPOLIECCOB HAHOINEKTPOHUKH
2.2.4 | MarepuanoBeqeHUe (GEPPUTOB U POACTBCHHBIX MAaTHUTHBIX CHCTEM
2.2.5 |Meronpl UCCIEIOBAHUS MAaTEPUATIOB U CTPYKTYD DJIEKTPOHUKU
2.2.6 |HayuHo-uccnenoBareibckas padboTa
2.2.7 |HayuHo-uccnenoBareibckas padboTa
2.2.8 | OCHOBBI IPOEKTHUPOBAHUS ANEKTPOHHON KOMIIOHEHTHOH 0a3bl. ITakeTsl MpUKIaIHBIX TPOrpaMM
2.2.9 | OCHOBBI TEXHOJIOTUH NEKTPOHHONW KOMIIOHEHTHOH 0a3bl. TeXHOIOTUS TOHKUX TIEHOK
2.2.10 |IloneBble TOMYTIPOBOAHUKOBEIE TPHOOPHI
2.2.11 |IlomynpoBOAHUKOBAs HAHORIEKTPOHHKA
2.2.12 | IIpueMHUKH ONTUYECKOTO U3ILyYECHUS
2.2.13 | ®u3uka UMIYIBCHOIO OTXKHIa
2.2.14 | ®usuko-MaTeMaTU4ECKUE MOJEIH IPOLECCOB HAHORIEKTPOHUKI
2.2.15 | ®usndeckre OCHOBBI JIEKTPOHUKU
2.2.16 | ®yHKuMOHAIBHAs HAHOIEKTPOHHUKA
2.2.17 |BakyyMHas U IU1a3MEeHHas 3JIEKTPOHUKA
2.2.18 | KBaHTOBOpa3MepHbIE CTPYKTYPhl B HAHORJIEKTPOHUKE
2.2.19 | MarHuTHbIE U3MEPEHUS
2.2.20 | HaHOANIEKTPOHHKA MOJYTPOBOTHUKOBEIX TPUOOPOB M YCTPOHCTB
2.2.21 | O6opynoBaHHe MPOU3BOJACTBA (PePPUTOBBIX MATEPHAIIOB U PATHMOKSPAMHUKH
2.2.22 | OCHOBBI paAMALIMOHHON CTOWKOCTH U3JIENIUN JIEKTPOHHON TEXHUKH




2.2.23 |IIpuGopsl KBAHTOBOH M ONTHYECKOH MEKTPOHUKU

2.2.24 |IIpou3BoACTBEHHAs IPAKTHKA 110 MOIYyUCHUIO MPOPECCHOHANBHBIX YMEHUH U ONBITA MPOQECCUOHANBHON NeITeTbHOCTH

2.2.25 |Ilpom3BoAcTBeHHAs MPAKTHKA ITO MOIYYCHUIO MPOPECCHOHANBHBIX YMEHUH U ONBITA MPO(ECCHOHANBHON eI TeTbHOCTH

2.2.26 |IIpouecchl BakyyMHOH U INIa3MEHHON 3IIEKTPOHUKU

2.2.27 |TexHomorus MpOU3BOACTBA EPPHUTOBEIX MAaTEPUAIIOB M PATHOKEPAMUKH

2.2.28 | dusnka B3aMMOACUCTBUS YACTHUIL ¥ U3ITYUCHUHN C BEIIECTBOM

2.2.29 | OneMeHTHI U yCTPOWCTBAa MarHUTOIIEKTPOHUKHI

2.2.30 | MeToasl MaTEMAaTUUECKOIO MOJEINPOBAHUS

2.2.31 |Meroapl XxapakTepu3aluu MOJIyIPOBOJAHUKOBBIX MATEPUAIOB U CTPYKTYP

2.2.32 | MozaenupoBaHue MPOLIECCOB M YCTPOICTB MOIYIIPOBOIHUKOBON 3JIEKTPOHUKU

2.2.33 | CunoBble MOJIyNPOBOTHUKOBBIE IPHOOPHI

2.2.34 | CoBpeMeHHbBIEC METO/IbI IUATHOCTHKH U UCCIICIOBAHUS HAHOTETEPOCTPYKTYP

2.2.35 | ®u3uka KBAaHTOBOPA3MEPHBIX MOIYIPOBOIHUKOBBIX KOMITO3HITHIA

2.2.36 | Duzuka HAHOCTPYKTYpP

2.2.37 | DU3HUKO-XUMHUS U TEXHOJIOTUSI HAHOCTPYKTYP

2.2.38 | Marepuaisl ¥ 31€MEHTHl CHUHTPOHUKU M CIUHBOJIHOBOH SJIEKTPOHUKH

2.2.39 |MeccbayapoBckast CIIEKTPOCKOIUS MaTepHaIOB MAaTHUTOIEKTPOHUKHA 1 MEKPOCHCTEMHON TEXHUKU

2.2.40 |MukpocxeMOTeXHHKa

2.2.41 |MonexynspHo-mrydxoBas © MOC-runpuaHast TEXHOJIOTHI

2.2.42 |Hepa3pymaromnie MeTOAbl KOHTPOJIS MIPOIECCOB (POPMHUPOBAHUS T€TEPOKOMITO3HIIUH

2.2.43 |IlnanupoBaHHE HAYYHOU JEATEILHOCTH

2.2.44 |IlpuGopHBIE CTPYKTYPHI Ha HEKPUCTAINTMIECKAX MaTepHaIax

2.2.45 |IlpubGopHBIE CTPYKTYpPHI Ha IIMPOKO30HHBIX MOJTYIIPOBOIHAKAX

2.2.46 |IIpuGopsl U yCTPOWCTBA HA OCHOBE HAHOCHUCTEM

2.2.47 |CnenuanpHbIe BOIPOCH (PU3UKA MaTHUTHBIX SBJICHHUH B KOHJICHCHPOBAHHBIX cpeax Yacts |

2.2.48 | TexHONOTUS HAHOTETEPOCTPYKTYP

2.2.49 | OcHOBBI HaJIEAKHOCTH IEMEHTHOH 0a3bl ANEKTPOHUKU B YCIOBHAX HOHU3HPYIOILETO U3IIyYEHUs] KOCMUYECKOTO
IIPOCTPAHCTBA

2.2.50 |TIpoexTrpoBaHHE U TEXHOJIOTHS IIEKTPOHHON KOMITOHEHTHOH 0a3bl

2.2.51 |PannanyoHHO-TEXHOJOTHMUYECKUE IIPOLECCH] B 3JIEKTPOHUKE

2.2.52 TexHOMOTHH MaTCpruaJIOB I PAAUONIOITIAIICHUA U JICKTPOMArHUTHOI'O S3KPAHUPOBAHUSA

2.2.53 | ®usuka ¥ TEXHUKA MATHUTHOM 3aIlCHU

2.2.54 | DnexTpoHHKa OPraHWYECKUX MOIYTIPOBOIHUKOB (MaTepPHANbI, TEXHOJIOTHH, TIPHOOPEI)

2.2.55 | DneKTpoHHBIE U ONITUYECKHUE CBOWCTBA IIMPOKO30HHBIX coenHeHnit A2B6

2.2.56 |IloaroToBka K HpOLEIype 3AIUTHI M 3aIIUTa BHITYCKHON KBATU(QHUKAIIMOHHOMN paboTHI

2.2.57 |TloaroroBka K MpOIEyPe 3aIUThI U 3aIUTa BBITYCKHON KBATU(PHUKAITHOHHON paboThI

2.2.58 |IlpeaaurioMHast IpaKkTUKA [Tl BBITTOJHEHHS BBITYCKHOM KBaTU(UKAIIMOHHOW paboThI

2.2.59 |IlpeaaurioMHast IpaKTUKA [Tl BRITIOJTHEHHSI BBITYCKHOM KBaTU(UKAIIMOHHON PabOThHI

3. PE3YJIBTATBI OBYYEHMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

ITIK-2: Cioco0HOCTL KOHTPOJIMPOBATH CO0/II0ICHHE PEXKIMOB TEXHOJIOTMYeCKHUX Olepaluii, IPoLeccoB NPOU3BOACTBA
H3eJIMil MUKPO3JIEKTPOHUKH

3HaThb:

[1K-2-31 xmaccr(puKaImio MOIyITPOBOAHUKOBBIX W ANIEKTPHUCCKUX MaTEPHATIOB HCIIOIB3yEMBIX B JJICKTPOHHOH TEXHHUKE

OIIK-1: Cnoco0eH HCImoJIb30BaTh MOJIOKEHHS, 3AKOHbI U ME€TOAbI €CTECTBCHHbLIX HAYK U MATEMATUKH Ui PEILICHUA 3a/1a4
nﬂmeﬂepnoﬁ ACATCIbHOCTH

3HaTh:

OIIK-1-31 HexoTopBIe pazaensl (GU3UKA U XUMHU

OIIK-2: Cnoco6eH caMoCTOSITETHHO MPOBOIUTH IKCIEPHMEHTATbHBIE HCCJIETOBAHNS H UCIOJIb30BATh OCHOBHBIE IPHEMBI
00paGoTKHU M MPeACTABJIEHNUS MOJTYIeHHBIX JAHHBIX, OCYHIECTBIATH MOAETHPOBAHNE, AHAIN3 M IKCIIEPUMEHTHI B IeJIAX
TPOBE/IEHNUS /1eTAJIBLHOI0 MCCJIeN0OBAHMS ISl pellieHNs 32/1a4 B NpodeccuoHaIbHOM 00J1acTH

3HaTb:




OI1K-2-31 ¢u3nueckre NpUHLIUIBI 3JI0’)KEHHBIE B OCHOBE METOJIOB UCCIIEIOBAHUS MaTepHAIIOB

YK-2: CniocodeH coOMpaTh M HHTEPIPETHPOBATH JaHHbIE H ONPeAeIATH KPYr 32124 B PaMKaX MOCTABJIEeHHOH LeJIH,
BBIOHPATH ONITHMAJIBHBIE CIIOCOOBI PelIeHHsI, HCXOAs U3 AelCTBYIOIINX MPABOBBIX HOPM, HMEIOLIUXCS PeCYpCOB
OrpaHH4YeHHUil, yMeHHe 000CHOBBIBATH MPUHSATHIE PelleHUs

3HaTb:

YK-2-31 ocHOBHBIE CBOICTBAa MaTEpHAJIOB MCTIOIB3YyEMbIX B JIEKTPOHHON MPOMBIIIIEHHOCTH

YK-1: Crioco6eH ocylecTBISTh NOUCK, KPUTHYECKHI aHAJIN3 U CMHTe3 HHOopManuyu, yMeHHe AaHAJIM3UPOBATh NIPoLecchl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BLIYHCIUTEIbHBIX U 3KCIIePHUMEHTAJIbHBIX METO/10B,
NPHMEHSITh CHCTEMHBIIH TOAX0/ IJIsI pellieHHsI MOCTABJIEHHBIX 32124

3HaTh:

YK-1-31 ¢pu3udeckre 0CHOBBI TEXHOJIOTMYECKUX IPOIECCOB M KPUTEPUH BBIOOPA MAaTEPUAIOB

MK-2: Cioco6HOCTh KOHTPOJIHPOBATDH COOJII0IeHNE PE;KHUMOB TEXHOJIOTHYECKHX OMePAHii, MPOIeccOB MPON3BOICTBA
H31eJIHil MHKPO3JIEKTPOHHKH

YMmerb:

[IK-2-Y1 aHanmu3upoBaTh BIUSHUE JICTUPYIOMUX U POHOBBIX IPHUMeECEil, CTPYKTYpHBIX e(eKTOB Ha (hPH3HMUYCCKHIE CBOWCTBA
TOJYTIPOBOJHUKOBBIX M IMANICKTPHYECKIX MAaTEPHANIOB M TPUOOPHBIX CTPYKTYP TBEPIOTEIBHOM AIEKTPOHUKI

ITK-2-Y2 MoznenupoBaTh OTJEIbHBIE 3TAIbl TEXHOJIOTMYECKUX IPOLIECCOB MOIYy4YEHHS OIYIIPOBOJHUKOBBIX U TUIEKTPUYECKUX
MaTepuajoB u IPHOOPOB TBEPAOTEIBHOMN AEKTPOHUKA

OIIK-2: CnocodeH caMOCTOSITEJIbHO NPOBOANTL 3KCIIEPUMEHTAJIbHbIC HCCIEJOBAHUS U HCI0JIb30BATh OCHOBHBIE IIPHEMbI
00paGoTKH M NMpeACcTaBIeHHS NMOTYy4eHHbIX JaHHBIX, OCYIIeCTBIATL MOCJUPOBAHNE, AHAJIN3 H IKCIIEPHMEHTHI B HeIAX
MPOBe/IeHNs IeTATBHOTO HCCIeI0BAHMS IS PelIeHus 321a4 B MPo()ecCHOHATLHOMH 06J1acTH

YMmerb:

OIIK-2-Y1 niaHupoBaTh U OPraHU30BBIBATh U3MEPEHHS (PU3NIECKIX CBOMCTB (IEKTPUUECKUX, ONTUYECKUX, MATHUTHBIX,
MEXaHWYECKUX U JIPYTUX) MOIYIPOBOAHUKOBBIX, IUAIEKTPUUCCKUX H METAIMYECKIX MaTepHaoB

YK-2: CriocoGeH coOupaTh H HHTEPIPETHPOBATH JaHHBIE H ONIPENeNSITH KPYT 3a/1a4 B pAMKaX MOCTABJICHHOMH eI,
BBIOHPATh ONTHMAJIBHBIE CIIOCOOBI PelIeH s, HCXOAS U3 IeHiCTBYIOIUX MPABOBBIX HOPM, HMEIOIIHXCSI PECYPCOB H
OrpaHUY€eHHii, yMeHHEe 000CHOBBLIBATH MPUHSTHIE PellleHHsT

Ymerb:

VK-2-V1 pazpabaTsiBaTh COCTaBBI H CTPYKTYPHI ITOIYIPOBOTHUKOBBIX U TUAIEKTPUICCKAX MATEPHAIOB, B TOM YHCIIC
HaHOMATEpUaIOB, C 3aJJaHHBIMU CBOMCTBAMU

OIIK-1: Cnoco0eH HenoJib30BaTh MOJI0KEHUS, 3AKOHbI M METO/Ibl €CTECTBEHHbIX HAYK U MATEMATUKH /Il PellIeHHUs 3a/1a4
HHIKeHEePHOI e TeIbHOCTH

Ymerb:

OIIK-1-Y1 uccnenoBaTh (u3HUECKHE CBOWCTBA ITOIYITPOBOIHIKOBEIX, IUAIEKTPHUECKIX W METAJUTMYECKIX MaTepHaioB

YK-1: Cnocoden OCYIIECTBJIATH MOUCK, Kpl/lTl/l‘leCKl/lﬁ AaHaAJU3 U CUHTE3 I(Il-l(l)OpMalIl/[PI, YMEHUE aHAJIU3UPOBATH IPOLECCHI U
CUCTEMBbI C HCITOJIB30BAHMEM COOTBETCTBYHOIIUX AHAIUTUYECCKUX, BBIYHCJIUTEJIbHBIX U JKCIICPUMEHTAJbHBIX METOA0B,
NPUMECHATDH CHCTEeMHBIH MOAXO0 AJIsI pelIeHUus MOCTABJICHHBIX 3a1a4

YMmerb:

VK-1-Y1 ycTtaHaBiaMBaTh BIUSHHUE PAa3IHMYHBIX APAMETPOB TEXHOJIOTHUECKHUX MPOLIECCOB HA CBOMCTBA MOIy4aeMbIX B X01€
MIPOIIECCOB MAaTEPHAIOB WU MPUOOPOB U KOPPEKTHPOBATH — C EITBIO TTOyUCHHS MaTepraa Win npudopa ¢ 3aJaHHBIMU
CBOMCTBaMHU

ITIK-2: Cioco0HOCTL KOHTPOJIMPOBATH CO0/II0/IcHHe PeXKIMOB TEeXHOJIOTMYeCKHUX olepaluii, IpoueccoB NPOU3BOACTBA
H3eJIMil MHKPO3JIEKTPOHUKH

Baanernb:

TIK-2-B1 pacueToM npoueccoB JETUPOBAHUS M BbIpAIUBaHUS KPUCTAIUIOB U INIEHOK MOJIYIPOBOJIHUKOB U AUAIEKTPUKOB

YK-1: Cnioco0eH ocyliecTBJISATh NOMCK, KPUTHYECKHIi aHATU3 U CMHTe3 HHGOpMaLMH, yMeHHe AaHAJTU3HUPOBATh NMPoLecCchl U
CHUCTEMBbI € HCI0JIb30BAHHEM COOTBETCTBYIOIUX AHAJTUTHYECKUX, BBIYHCIAUTEIbHBIX M IKCIIEPUMEHTAJIbHBIX METO10B,
NMPUMEHSATH CHCTEMHBIi MOAX0/1 IVIfA pPelIeHusi MOCTABJIEeHHBIX 3a1a4

Baagernb:

VYK-1-B1 MeTonamu OIICHKH ¥ pacdeTa MapaMeTpoB MaTepUaioB U IPHOOPHBIX CTPYKTYP

OIIK-1: CriocodeH ucnob30BaTh MOJI0KEHHs, 3AKOHBI H METO/IbI €CTECTBEHHBIX HAYK U MAaTEMATHKH JIJIsS PellleHusI 3a1a4
HHKEHEPHOH JeATeIbHOCTH

Baagers:

OIIK-1-B1 MeToiamu OlLIleHKH U pacueTa napameTpoB MaTepUaioB U IPUOOPHBIX CTPYKTYP




YK-2: CniocodeH coOMpaTh M HHTEPIPETHPOBATH JaHHbIE H ONPeAeIATH KPYr 32124 B PaMKaX MOCTABJIEHHOM LeJIH,
BBIOMPATH ONITHMAJIBHBIE CIIOCOOBI PellIeH ST, HCXOAS U3 AelCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PeCYpcoB 1
OorpaHH4YeHHii, yMeHHe 000CHOBBIBATH MPHUHATHIE PelIeHHs

Baagers:

VK-2-B1 meToamu OLICHKH U pacdyeTa NapaMeTpoB MaTepUalIOB M MPUOOPHBIX CTPYKTYP

OIIK-2: Crioco0eH caMoCTOATEILHO MPOBOIUTH IKCIEPUMEHTAJIbHBIE HCCIIE0OBAHNS U UCNOJIb30BATH OCHOBHbIE IPUEMbI
00pa0doTKHU U MpeacTaBJIeHHs MOJYYeHHbIX TaHHBIX, OCYIECTBJISTH MOJIeJIMPOBAHNUE, AHAJIN3 U IKCIIEPUMEHTHI B IeJISIX
TPOBeIeHNs IeTATBLHOT0 HCCJIETOBAHNS ISl pellieHUs 32124 B MPo(deccHOHATbHOM 06/1acTH

Baanernb:

OIIK-2-B1 ncrnons30BaTh MPUOOPH! M YCTAHOBKH IJISI H3MEPEHUST (QU3MUECKIX CBONCTB (NIEKTPUUECKUX, ONITHIECKIX, MATHUTHEIX,
MEXaHUUYECKUX) Pa3IUYHBIX MaTEepPUAIOB U IPUOOPOB TBEPIOTENBHOM EKTPOHUKU

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanue pa3neno u | Cemectp | Yacos | @opmupyemblie | Jureparypa | IlpumedyaHue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoThI
Paznen 1. Xumnueckasi
CBSI3b, (pa30BbIE COCTOSTHMS,
CTPYKTYPHbIE 0COOEHHOCTH
M CBOWCTBA TBEPABIX Tell
1.1 OCHOBHBIE CBOICTBA 5 6 YK-2-31 OIIK- JIL.1J11.2 KM1 P1,P2,P
MOJIyTIPOBOTHUKOB, 1-31 OIIK-2-31 JI1.3J11.4 3,P4,P5
JIUBIIEKTPUKOB U [TK-2-31 JI1.5 JI1.6
MeTtasios /JIex/ JI1.7 J11.8
JI1.9
JI1.10J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6 J12.7
J12.8 J12.9
JI2.10 JI2.11
J12.12
013223324
95
1.2 Bnusinue nerupoBanust Ha 6 6 VK-1-31 VK-1- JI1.6 JI1.9 KM1 P4
TEPMOIJIEKTpUYECKUE Y1 VYK-1-Bl JI1.10J12.1
CBOICTBa VK-2-31 YK-2- | JI2.4J12.9
MTOJTYTIPOBOTHUKOBBIX V1 VYK-2-Bl JI2.10J13.1
Matepuaios /J1ab/ OIIK-1-31 JI3.2 JI3.3
OIIK-1-¥1 21322334
OIIK-1-B1 25 36 97 38
OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 TIK-2-Y1
[K-2-Y2 TIK-2
-B1
1.3 Kpucrannuueckast cTpykrypa 5 2 YK-2-31 YK-2- J1.4 KM1 P1
OCHOBHBIX MOJTYTIPOBOTHUKOB V1 OIIK-1-31 JI1.6J12.2
n metayuioB /I1p/ OIIK-1-B1 TIK- JI2.3
2-31 D12233 24
35
1.4 OLeHKa 3IEeKTPUUYECCKUX 5 4 VK-2-31 YK-2- | JI1.3JI1.6 KM1 P2
CBOJCTB MOJYIIPOBOIHUKOB V1 OIIK-1-31 JI1.8 JI1.9
OT CTENEeHU OIIK-1-B1 IIK- | JI1.10J12.1
nerupoBanus /TIp/ 2-31 TIK-2-Y1 J12.4 J12.6
IK-2-B1 JI2.8 J12.9
J12.10
21322334
35




1.5 IMoaroroBka k 1a00paTOPHBIM VYK-1-V1 VK-2 JI1.6 JI1.9
pabotaM 1 00paboTKa -31 YK-2-V1 JI1.10J12.1
JTAaHHBIX JTaOOPaTOPHBIX OIIK-1-31 J12.4 J12.9
pabot /Cp/ OIIK-1-V1 J2.10

OIIK-1-B1 213233 4
OIIK-2-31 3596 37 38
OIIK-2-V1
OIIK-2-B1 TIK-
2-31 TIK-2-V1
1.6 Bermonuenue a/3 Nel /Cp/ VK-2-31 YK-2- | JI1.4J11.6
V1 OIIK-1-31 J1.9
OIIK-1-B1 IIK- | JI1.10J12.1
2-31 J12.2J12.4
J12.9 J712.10
0132393 24
35
1.7 IMoaroroBka k jekuusm /Cp/ VK-2-31 OIIK- | JI1.3JI1.4 KMI
1-31 OIIK-2-31 | JI1.6 JI1.9
T1K-2-31 JI1.10J12.1
J12.2J12.3
J12.4 J12.6
J12.8 J12.9
J12.10
213233 4
35
Pazgen 2. Xumunueckue
CBSI3H
2.1 OCHOBHBIE TIPEJICTABIICHUS O YK-2-31 OIIK- JI1.4 JI1.6 KM1
XUMHYECKHX CBS3sIX /JIex/ 1-31 ITK-2-31 JI1.9
JI1.10J12.1
J12.2J12.3
J12.7 J712.9
J12.10 J12.11
013233 4
35
2.2 Oco0eHHOCTH XUMUYECKIX YK-2-31 OIIK- JI1.4 JI1.6 KM1
CBsI3Ci B 1-31 TIK-2-31 JI1.9
MOTYTIPOBOJHUKOBBIX TIK-2-V1 JI1.10J12.1
marepuanax /IIp/ J12.2J12.3
J12.7 J12.8
J12.9 J712.10
J12.11
0132393 24
35
2.3 IMoaroroBka k neknusM /Cp/ VYK-2-31 OIIK- | JI1.4 JI1.6 KMI
1-31 IIK-2-31 J1.9
JI1.10J12.1
J12.2J12.3
J12.7J712.9
JI12.10 J12.11
2132323 4
35

Pa3nen 3. OcHoBHBIE
NMpeacTABJIEHHUS O CTPOEHUHU
M CBOMCTBaX
3J1eMEeHTAPHBIX
NMOJIYNPOBOHMKOB,
AUIJIEKTPUKOB, IBOHHBIX U
TPOMHBIX
TOJIYNPOBOHUKOBBIX

coeIMHEHU I




3.1

XUMHYECKHUE CBSI3H, VK-1-31 VK-2- JI1.4 J11.6 KM1 P2,P5
CTPYKTYpa u CBOHCTBa 31 OIIK-1-31 JI1.9
MOJTYTIOBOJHUKOBBIX U [1K-2-31 JI1.10J12.1
JIARIIEKTPUYECKUX J12.2 JI12.3
MaTepHajoB U COCTUHEHUH U J12.4 J12.6
TBEPABIX PACTBOPOB HAa UX JI2.7J12.8
ocHoBe /JIex/ J12.9 J712.10
0132393 24
35
3.2 O11eHKa CBOICTB VYK-1-31 YK-1- JI1.4 J11.6 KM1 P2
MOJIYIIPOBOJHUKOBBIX V1 VYK-2-31 J1.9
Mmarepuanos /IIp/ OIIK-1-31 [IK- | JI1.10J12.1
2-31 J12.2J12.3
J12.4 J12.6
J12.7 J12.8
J12.9 J12.10
213233 24
25
33 IMonroToBka k 1a6OpaTOPHBEIM VYK-1-31 YK-1- JI1.6 J11.9
paboTtaM u 00paboTka Y1 VYK-2-31 JI1.10J12.1
JIaHHBIX JIA0OPATOPHBIX YK-2-¥1 OIIK JI2.6 JI2.8
pabot /Cp/ -1-31 OIIK-1- J12.9 J12.10
V1O0IIK-2-31 | D132 33 24
OIIK-2-V1TIIK | 3526 37 38
-2-31 [IK-2-V1
IK-2-B1
34 BnusHue cocraBa TBEpAOro VK-1-31 VK-1- JI1.6 JI1.9 P5
pacTBopa npH U30BaJICHTHOM Y1 VYK-1-Bl JI1.10J12.1
3aMEUICHUH Ha IHPUHY VYK-2-31 YK-2- | JI2.6 JI2.8
3arpenieHHol 30Hb1 /J1a6/ Y1 VK-2-B1 2.9
OIIK-1-31 J12.10J13.1
OIIK-1-¥1 JI3.2J13.3
OIIK-1-B1 313233 >4
OIIK-2-31 35 26 37 38
OIIK-2-V1
OIIK-2-B1 IIK-
2-31 TIK-2-VY1
[K-2-Y2 TIK-2
-B1
3.5 Hanwmcanue pedepara /Cp/ YK-1-¥Y1 VK-2 JI1.4 J11.6
-31 TIK-2-31 J1.9
JI1.10J12.1
J12.2J12.3
J12.4 J12.6
J12.7 J12.8
J12.9 J12.10
213233 24
35
3.6 IMonroroBka k nexuusm /Cp/ VK-1-31 VK-2- | JI1.4J11.6
31 OIIK-1-31 J1.9
IK-2-31 JI1.10J12.1
J12.2J12.3
J12.4 J12.6
J12.7 J12.8
J12.9 J712.10
0132393 24
35

Pa3gen 4. CTpykTypHbIe
nedexTbl
(HecoBepIIEHCTBA) B
MOJIYIPOBOJHUKAX,

ANIJICKTPUKAX U MeTaJlJ1ax




4.1 CrpykrypHBbIe Je(heKThI B VYK-1-31 YK-2- | JI1.4JI1.6 KM2
TBEPABIX KPUCTAJUTMUYECKUX 31 OIIK-1-31 JI1.9
Temax /Jlex/ ITK-2-31 JI1.10J12.1
J12.2 J12.3
2.4 J12.7
J12.9 J712.10
J12.12
0132393 24
35
4.2 Biusinue guciiokanuii Ha VYK-1-31 YK-1- JI1.6 J11.9 P6
BpeMsl JKU3HA HEOCHOBHBIX V1 VK-1-Bl JI1.10J12.1
Hocutenen 3apsna /J1a6/ VYK-2-31 VK-2- | JI2.2J12.9
V1 VYK-2-B1 J12.10J13.1
OIIK-1-31 JI3.2J13.3
OIIK-1-Y1 0132393 24
OIIK-1-B1 3556 37 38
OIIK-2-31
OIIK-2-V1
OIIK-2-B1 IIK-
2-31 TIK-2-V1
MK-2-Y2 TIK-2
-B1
43 OlLieHKa BIUSHUS VK-1-31 YK-1- JI1.6 JI1.9 P6,P3
KOHLEHTPALUHU CTPYKTYPHBIX Y1 VYK-2-31 JI1.10J12.1
Ne(eKTOB U MX BIUSHUS Ha YK-2-¥1 OIIK J2.2J12.4
3NIEKTPUYECKHUE CBOMCTBA -1-31 OIIK-1- JI2.9 J12.10
[OJIYIIPOBOJHUKOBBIX B1IIK-2-31 0132393 24
Mmarepuainos /I1p/ [K-2-V1 35
4.4 [ToaroroBka k 1a00paTOpHBIM YK-1-31 YK-1- JI1.6 J11.9
pabotam u 06paboTKa V1 VK-2-31 JI1.10J12.1
JIAHHBIX JTa0OPaTOPHBIX OIIK-1-31 J12.4J12.9
pabot /Cp/ OIlK-1-Y1 J12.10
OIIK-2-31 313233 >4
OIIK-2-YV11IIK | 2526 37 38
-2-31 TIK-2-V1
4.5 IMoaroroska k jekuusm /Cp/ VK-1-31 YK-2- JI1.4 J11.6
31 OIIK-1-31 J1.9
TK-2-31 JI1.10J12.1
J12.2J12.3
J12.4J12.7
J12.9 J712.10
J2.12
213233 4
35
4.6 Bemmonaenue a/3 Ne3 /Cp/ VK-1-V1IIK-2 JI1.6 JI1.9
-31 TIK-2-V1 JI1.10J12.1
I1K-2-B1 J12.9 J12.10
213233 24
35
Pasnea 5. Ilpumecu B
MOJIYNIPOBOTHUKAX
5.1 IMpumecu B VK-1-31 YK-2- | JI1.3 JIL.5 KM2
MOJIYTIPOBOTHUKOBBIX U 31 OIIK-1-31 JI1.6 JI1.8
JIARJIEKTPUYECKUX TIK-2-31 JI1.9
tazax /Jlex/ JI1.10J12.1
J12.4 J12.6
J12.8 J12.9
J12.10 J12.12
213233 4

95




5.2 OreHka BIUSHHAS IPUMECH Ha VK-1-31 VK-1- JI1.6 J11.8 P2
ANIEKTPUYECKHUE CBOMCTBA V1 VK-2-31 JI1.9
MIOJIyTIPOBOTHUKOBBIX YK-2-Y1OIIK | JI1.10J12.1
Mmarepuanos /IIp/ -1-31 OIIK-1- J12.4 J12.9

B1IIK-2-31 J12.10
IK-2-Y1 213233 24
35
53 Monroroska k nexuusm /Cp/ VYK-1-31 YK-2- | JI1.3 JI1.5
31 OIIK-1-31 JI1.6 J11.8
IK-2-31 J1.9
JI1.10J12.1
J12.4 J12.6
J12.8 J712.9
J12.10 J12.12
0132393 24
35
54 Brimonnenue 1/3 Ne2 /Cp/ VK-2-31 VK-2- JI1.3J11.5
V1 OIIK-1-31 JI1.6 JI1.8
OIIK-1-B1 IIK- J1.9
2-31 [IK-2-VY1 JI1.10J12.1
[1K-2-B1 J12.4J12.9
JI12.10
0132393 24
35
Pa3nen 6. [ToBepxHOCTHBIE
sIBJIEHUS B
MOJYNPOBOIHUKAX

6.1 OcobenHOCTH VYK-1-31 YK-2- | JI1.6 JI1.9 KM2
MMOBEPXHOCTHBIX SIBJICHUH B 31 OIIK-1-31 JI1.10J12.1
MOJIyTIPOBOTHUKOBBIX U I1K-2-31 J12.4 J12.5
JIUAIIEKTPUIECKUX JI2.9 J12.10
tazax /Jlex/ 0132393 24

35

6.2 Bnusinue xapaxrepa VYK-1-31 YK-1- JI1.6 J11.9 P7
00pabOoTKH MOBEPXHOCTH Ha VY1 VK-1-B1 JI1.10J12.1
IIOBEPXHOCHYIO VYK-2-31 VK-2- | JI2.2J12.9
IMOBOAUMOCTS /J1ab/ V1 VK-2-B1 J12.10J13.1

OIIK-1-31 JI3.2J13.3
OIIK-1-Y1 0132393 24
OIIK-1-B1 3556 37 38
OIIK-2-31
OIIK-2-V1

OIIK-2-B1 ITIK-

2-31 TIK-2-V1

MK-2-Y2 TIK-2

-B1

6.3 OreHKa MOBEPXHOCTHBIX YK-1-31 YK-1- JI1.6 JI1.9 KM2 P7
CBOWCTB V1 VYK-2-31 JI1.10J12.1
noxynpoBoaHuKoB /I1p/ YK-2-¥1 OIIK JI2.2 J12.4

-1-31 OIIK-1- J12.5J12.9
B1IIK-2-31 JI2.10
[K-2-Y11IK-2 | 3132 33 >4
-B1 35
6.4 IMonroroBka k nexuusm /Cp/ VK-1-31 VK-2- | JI1.6 JI1.9
31 OIIK-1-31 JI1.10J12.1
ITK-2-31 J12.2J12.4
J12.5J12.9
J12.10
213233 4

95




6.5 IMoaroroBka k 1a00paTOPHBIM VK-1-31 YK-1- JI1.6 JI1.9
pabotaM 1 00paboTKa V1 VK-2-31 JI1.10J12.1
JTAaHHBIX JTaOOPaTOPHBIX OIIK-1-31 JI2.2 J12.9
pabot /Cp/ OIIK-1-V1 J2.10

OIIK-1-B1 213233 4
OIIK-2-31 3596 37 38
OIIK-2-Y1IIK
-2-31TIK-2-Y1
[1K-2-B1
Paspnen 7. PapHoBecHbIE H
HepaBHOBeCHbIE (pa3oBble
COCTOSIHHS B
TOJIYIPOBOTHNUKOBBIX,
AMDJIEKTPHIECKHX H
MeTAJJIMYeCKHX CHCTEMAaX

7.1 ®da30BbIe PaBHOBECHS B VYK-1-31 YK-2- JIT.1JI1.2 KM2 P8
MOJTYTIPOBOJHUKOBBIX, 31 OIIK-1-31 JI1.5
JIUBIIEKTPUYECKUX U [TK-2-31 JI1.6J12.11
METaJTHYECKIX 0132235324
cucremax /Jlex/ 25

72 IoarotoBka k nexuusim /Cp/ VYK-1-31 YK-2- JI1.1 J11.2 KM2 P8

31 OIIK-1-31 J1.5
IK-2-31 JI1.6J12.11
0132353 24
35
Paznen 8. Iudgdy3us B
MOJIYTPOBOXHUKAX
8.1 Juddysus B TBEpABIX VK-1-31 VK-2- | JI1.3JI1.6 KM2
Tenax /Jlex/ 31 OIIK-1-31 JI1.8 JI1.9
ITK-2-31 JI1.10J12.1
J12.2712.4
J12.9 J12.10
J12.11 J12.12
213233 24
35

8.2 Omnpenenenue kodppuIreHTa YK-1-31 YK-1- JI1.6 JI1.9 P9
nuddys3un B V1 VYK-1-Bl JI1.10J12.1
MOJIYTIPOBOJIHUKE T10 TITyOuHE YK-2-31 YK-2- | JI2.4J12.9
3aJIeraHus p-n- Y1 VK-2-B1 JI2.10
nepexona /J1a6/ OIIK-1-31 0132393 24

OIIK-1-¥1 3556 37 38
OIIK-1-B1
OIIK-2-31
OIIK-2-V1
OIIK-2-B1 IIK-
2-31 TIK-2-VY1
IK-2-Y2 TIK-2
-B1
8.3 IMoaroToBka k neknusm /Cp/ VK-1-31 YK-2- | JI1.6 JI1.9 KM2
31 OIIK-1-31 JI1.10J12.1
T1K-2-31 J2.2 J12.4
J12.9 J12.10
J12.11 J12.12
0132393 54
35

8.4 IMoaroToBka k 1a6OpaTOPHBIM YK-1-31 YK-1- JI1.6 J11.9
pabotaM 1 00paboTKa V1 VK-2-31 JI1.10J12.1
JTAaHHBIX JIA0OPATOPHBIX VK-2-Y1 OIIK | JI2.9 JI2.10
pabot /Cp/ -1-31 OIIK-1- | JI2.11 J12.12

Y1OIIK-1-B1 | 313233 >4
OIIK-2-31 35 26 57 58

OIIK-2-Y1TIK

-2-31TIK-2-Y1

IK-2-V2




Pa3nen 9. ®a3oBble

CTPYKTYpPHBbIE
npeBpaeHust
9.1 ®a30BbI€ U CTPYKTYpPHBIC YK-1-31 YK-2- JIT.1JI1.2 KM2
npeBpanieHus /JIex/ 31 OIIK-1-31 1.4
[1K-2-31 JI1.6J12.3
J12.7 J12.11
013233 24
25
9.2 Pacnan nepechiieHHbIX VYK-1-31 YK-1- JI1.1 J11.2 P10
TBEP/BIX PACTBOPOB Ha Y1 VYK-1-Bl JI1.6J12.1
OCHOBE TIOJTYTIPOBOJHUKOBBIX YK-2-31 YK-2- | JI2.9 J12.10
a3 /J1a6/ Y1 VYK-2-B1 JI2.11J13.1
OIIK-1-31 JI3.2 JI3.3
OIlK-1-Y1 313233 24
OIIK-1-B1 3596 37 38
OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 TIK-
2-31 [IK-2-VY1
[K-2-Y2 TIK-2
-B1
9.3 [MonroToBka k 1aGOpaTOPHBIM YK-1-31 YK-1- JI1.6 J11.9
paboram u 006paboTKa Y1 VYK-2-31 JI1.10J12.1
JIaHHBIX JIAOOPATOPHBIX YK-2-Y1OIIK | JI2.9 JI2.10
pabot /Cp/ -1-31 OIIK-1- JI2.11
V1 O0IIK-2-31 | D132 33 54
OIIK-2-Y1IIK | 35 26 37 28
-2-311IK-2-Y1
MK-2-Y2 TIK-2
-B1
9.4 Ioarotoska k nexuusim /Cp/ VK-1-31 YK-2- JI1.1 J11.2
31 OIIK-1-31 JI1.4 JI1.6
IK-2-31 J1.9
JI1.10J12.1
JI2.3 J12.7
JI2.9 JI12.10
JI2.11
013233 24
35
Paznen 10. JlerupoBanue
MOJYNPOBOTHUKOB U
AUDJIEKTPUKOB
10.1 | TexHororuu JerupOBaHUS VYK-1-31 YK-2- | JI1.3JI1.5 KM2
MTOJIYTIPOBOTHUKOBBIX 31 OIIK-1-31 JI1.6 JI1.8
MaTepUanoB U I1K-2-31 J1.9
cTpykryp /Jlex/ JI1.10J12.1
J2.2J12.4
J12.5J12.6
J12.8 J12.9
JI2.10 J12.12
01223324
35
10.2 | IMoxroroBka Kk JiekumsMm /Cp/ YK-1-31 YK-2- JI1.3 JI1.5 KM2
31 OIIK-1-31 JI1.6 JI1.8
I1K-2-31 JI1.9
JI1.10J12.1
J2.2 J12.4
JI2.5 J12.6
JI2.8 JI2.9
J12.10 J12.12
0132393 24

35




Pa3gen 11. ®a3oBble U
CTPYKTYPHBbIE H3MEHEeHUsI
TP KPUCTAJUIM3AINH,
I1aCTHYeCcKOi
AeopManuu u
TepMHYeCKoii 00padoTke U
MX BJIUSIHUE HA CBOMCTBA
MOJYNPOBOIHUKOB U
AUIIEKTPUKOB
11.1 ONUTaKCUATBHBIE CTPYKTYPHI. 6 YK-1-31 YK-2- JI1.3 J11.4 KM2
Tepmruueckas 00paboTKa U ee 31 OIIK-1-31 JIL.5 JI1.6
BJIMSIHUE Ha CBOMCTBA TIK-2-31 JIL.7 JI1.9
MOJTYTIPOBOTHUKOB /JIeK/ JI1.10J12.1
JI2.2 J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
J12.10 J12.12
0132353 24
35
11.2  |TloaroroBka K jekiusm /Cp/ 6 VK-1-31 YK-2- | JI1.3J11.4 KM2
31 OIIK-1-31 JI1.5 JI1.6
TK-2-31 JIL.7 JI1.9
JI1.10J12.1
JI2.2 J12.3
J12.4 J12.5
J12.6 J12.7
JI2.8 J12.9
JI12.10 JI2.12
0132393 24
25
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KonTponsHoe TIposepsiembie
KM MepOTpUATHE HHJIKATOPBL Bonpocs! 11 NoAroTOBKH
KOMITETEHIMIH
KM1 Pedepar I1K-2-31;0I1K-1- 3agaHue Ha HamcaHue pedepaTa BBIAACTCS MEPCOHATBHO.

Vi

31;YK-2-31;VK-1-

Tema pedepata oTHOCUTCS K pazaeny 3. OCHOBHbIE IPEACTABICHUS O
CTPOCHHU U CBOMCTBAX 3JIEMEHTapHBIX MOJIYPOBOIHUKOB,
JIMJICKTPUKOB, TBOMHBIX U TPOHHBIX MOIYTIPOBOIHUKOBBIX COSTHHEHUIT




KM2

DK3aMeH

VK-1-YL;IIK-2-
31;I1K-2-Y 1;0I1K-2
-31;0I1K-2-Y 1;0I1K
-1-31;0I1K-1-
V1;VK-2-31;VK-2-
V1;,VK-1-31;T1K-2-
V2;0IIK-2-B1;0I1K
-1-BL;IIK-2-B1

Paznen 7. PaBHOBeCHBIE 1 HEpaBHOBECHBIE (Da30BbIE COCTOSHUS B
HOTYTPOBOJHUKOBBIX, TUNEKTPUUECKUX M METAIUIMYECKUX CUCTEMAX

7.1. TBepasle U KUAKHAE PACTBOPBL. THIEI pacTBOpoB. CoeMHEHNS.
7.2. ®a3oBbie paBHoBecus. [IpaBuio ¢a3 I'ub6ca. BeiBog ypaBHEHHS
7.3. dazoBele npeBpatienus [ poga

7.4. ®azoseie npeBpanienus II pona

7.5. DneMeHTHI TeoMeTpUdIecKoi TepMoguHaMuky. Onucanue Gpa3oBbIX
COCTOSIHUII B OJJTHO- 1 MHOTOKOMIIOHEHTHBIX CHCTEMAaX C TIOMOILbIO
(ha30BBIX IHAaTpaMM

7.6. P-T nuarpaMMbl OJHOKOMIIOHEHTHBIX CUCTEM

7.7. T-X puarpamMm ABYXKOMITOHEHTHBIX cucTeM. OCHOBHBIE
3aKOHOMEPHOCTH nocTpoeHus. [IpaBuio peryara

7.8. MeToBI TOCTPOCHUS ¥ pacdeToB TuarpaMM (a3oBBIX paBHOBECHH.
Knaccudukanus auarpaMm COCTOSIHUS JBOWHBIX CUCTEM

7.9. IlocTpoeHne AuarpaMM COCTOSIHUSI IBOMHBIX CHCTEM METOAOM
TEPMOJIUHAMUYECKOT 0 TOTEHINAIa

7.10. IlocTpoenue quarpamMm COCTOSIHUSL ABOWHBIX CUCTEM METOIOM
KpUBBIX oxnaxaeHus. [IpaBuna nocrpoeHus (Ga3oBbIX JUarpaMM B
koopauHaTax T-X

7.11. Teepneie pactBopsl. IIpenen pacrBopumoctu. Perporpannas
PacTBOPUMOCTb.

7.12. Ocobennoctr ctpoeHust T-X AByXKOMIIOHEHTHBIX ()a30BBIX
JFiarpaMM: ¢ HOHBapHAHTHBIM BTEKTHYECKIM (9BTEKTOHUIHBIM)
paBHOBecueM. (Da30BbIe IpEBpAICHNUS, CTPYKTYpa (a3, KpHBHIC
OXJIQKJICHHS ).

7.13. Ocobennoctr crpoenust T-X nByXKOMIIOHEHTHBIX ()a30BBIX
JFiarpaMM: ¢ HOHBapHaHTHBIM NEPUTEKTHYECKAM (TIEPUTEKTONTHBIM)
paBHOBecueM. (Da30BbIe NpEBpAIIEHUs, CTPYKTYpa (a3, KpHBbIE
OXJIQKJICHHUS).

7.14. Ocobennoctn ctpoeHus T-X IBYXKOMITOHEHTHBIX (ha30BBIX
JFIarpaMM ¢ TIOJTyITPOBOAHUKOBBIMHU coequHeHUAMU. O6IacTH
TOMOT'€HHOCTHU CO€IUHEHUH.

7.15. Ocobennoctu ctpoeHust T-X TBYXKOMIOHEHTHBIX (ha30BBIX
JFarpaMM ¢ KOHTPYSHTHO IDIaBAmuMcs coequHeHneM. (Pazopbie
IpeBpaleHus, CTpyKTypa (a3, KpUBBIE OXIIaXKACHHUS).

7.16. 'eoMeTpuuecKrue OCHOBBI U300pa)KCHUSI ANArpaMM COCTOSTHUS
TPEXKOMIIOHEHTHBIX cucTeM. [IpaBmio prraara. [IpaBuito TsokecTH
TPEyTrOoNbHUKA.

7.17. ®a30Bble PaBHOBECHS B TPEXKOMITIOHEHTHBIX CHCTEMaX C OJHUM
MOHOBapHAaHTHBIM 3BTEKTHYECKUM IpeBpaiieHueM. (dasoBbie
TpEeBpaIIeHus, CTPYKTypa (a3, HONUTEPMUIECKIE 1 N30TCPMUIECKUE
paspessl).

7.18. ®a30BbIe paBHOBECHS B TPEXKOMIIOHEHTHBIX CHCTEMAX C OJHUM
KOHTPY3HTHO-TUIABAIIMMCS ABOWHBIM coenHeHneM. KBasnOunapHsie
pas3pesbl.

7.19. ®a30BbIe paBHOBECHS B TPEXKOMIIOHEHTHBIX CHCTEMAaX C OJHUM
HOHBApHaHTHBIM 3BTEKTHYECKUM NpeBpanieHueM. (dasoBbie
TPEeBpaIIeHuUs, CTPYKTypa (a3, HONUTEPMUIECKIE 1 N30TCPMUIECKUE
paspessl).

7.20. ®a3oBble paBHOBECHSI B TPEXKOMIIOHEHTHBIX CHCTEMAX C
HECKOJIBKIMH ITPOMEXYTOYHBIMU (pazaMu (IBOHHBIMU COCIHHEHUSIMN).
Tpuanrynsanus TpoiHBIX CUCTEM.

Paznen 8. [nuddy3ns B mOIynpoBOIHAKAX

8.1. Knaccuduxarus audy3noHHBIX IPOIECCOB B TBEPABIX TENaX.
CBo0oHas 1 BEIHYXIEHHAs 1u(dy3us

8.2. ATOMHBIE MEXaHH3MBI TUDPY3UH

8.3. Mexanu3msl quddy3un (BakaHCHOHHBII)

8.4. Mexanusmsl auddy3un (Mexxy3eabHbIH)

8.5. Bakonsl quddysuu (1 u 2 3akonb1 Duka)

8.6. Pemenust ypaBaenust Broporo 3akoHa duka

8.7. Koapduuuent nuddysun (D). Dueprus akruBanun qupdysuu (Q)
8.8. Metonwt onpeaenenust D u Q (mpsiMble U KOCBEHHBIE)

8.9. Tuddyswusi, conpoBoxaaemas (Ha30BbIMH MPEBPAMCHAIMHI
(peaxtuBHas U dy3ns)

8.10. BiusHue HavyanbHBIX U TPAaHUYHBIX YCIOBUI HAa KUHETHUKY




npoTeKaHus AuGy3UOHHBIX IPOIIECCOB

8.11. ABnenus, conpoBoxaaromye audpdy3uro (B TOM Yrcie
nedekroodpazoBanue). dpdexr Kupkennamra

8.12. [NoBepxHOCTHAS U 3epHOTPAHUYHAS TUPPY3HUL.

8.13. Ocobennoctu 1 Py3uOHHBIX MPOLECCOB B AIEMEHTAPHBIX
THOJIyIPOBOJHUKAX U IOJTYIPOBOJIHUKOBBIX COCTUHEHHSX.

8.14. lucdy3noHHOE JTETHPOBAHUE TOITYITPOBOTHUKOB.

Pasnen 9. ®a30BbIe U CTPYKTYPHBIC H3MCHEHHUS NIPH KPHCTAJUTU3ALINH,
TUTACTHYECKOH JepopMaIiiy M TEpMUIECKOI 00pabOTKe U MX BIUSHHE
Ha CBOICTBA MOIYIPOBOJAHUKOB U TUIJIEKTPUKOB

9.1. OCHOBHBIE TIOJIOKEHUS OOIICH Teoprur 0O0pa3oBanus ¢as.
9.2. ®asosble nepexoasl I pona. TepMonuHaMuKa IpoLECCOB.
9.3. TepMoAMHAMHYECKHE OCHOBBI TOMOT€HHOTO
3apo/IbIIe00pa3oBaHusl HOBOH (pa3bl.

9.4. TepMOAMHAMHUYECKUE OCHOBBI T€TEPOr€HHOIO
3apo/siieo0pa3oBaHysi HOBOH (asbl.

9.5. MexaHu3M 00pa3oBaHUs U POCTa 3apOJbIIIel HOBOH (asbl.
9.6. OcobeHHOCTH (PA30BBIX NMPEBPALCHUI MPH KPUCTAIITH3AIINH.
BrnmstHue moBepXHOCTHOH SHEPruy Ha 00pa30BaHUE 3apOIBIIIei HOBOH
(ha3bl. 3apOABIIT KPUTUIECKOTO pazMepa.

9.7. OcobennocTH (ha30BbIX NPEBPAIICHUI IPU KPUCTAJUTH3ALUH.
BrmsiHIe HanpsOKEHNS KPUCTAIUIMYECKOH CTPYKTYPHI Ha (hopMy
3apoAbIIIei HOBOH (ha3bl. 3apOIBIIT KPUTHIECKOTO pa3Mepa.

9.8. OcobennocT (Pa30BBIX MPEBpAILICHUN B TBEPIBIX TENaX.
Juddy3nonnsie (pa3zoBbie MPEBPAIICHUS.

9.9. OcobernHocTH (ha30BBIX MPEBPAIICHHI B TBEP/IBIX TEIAX.
Besmuddys3uonnsie (ha3oBbIe MpeBpaIeHHUS.

9.10. Pacniaj nepechlleHHBIX TBEPABIX pacTBOpoB. [Ipenen
pactBopuMocTi. KnHeTrka pacnana.

9.11. MapTeHCUTHBIE IPEBPAILECHHUS.

9.12. Kpucramnuszauus HOITyIpOBOAHUKOB U TUIEKTPUKOB U3
pacmiaBoB (pacTBOPOB). MeXaHH3MBI POCTa KPHCTAIIIOB.

9.13. Pacnpenenenue npuMeceii My pacIuiaBoM (pacTBOPOM) H
pactymum kpuctamioM. Koaddunuent pacrnpenenenus.

9.14. crounuku oOpa3oBaHKsi HECOBEPIICHCTB B PACTYIEM
KpHUCTaJIe.

Paznen 10 JlerupoBanue MoIympOBOJHUKOB U AUIIIECKTPUKOB

10.1 JIerupoBaH¥ue (B TOM YHCIIE CO3JJAHHE P-N TIEPEXOJIOB)
MOHOKpPHUCTAJUIOB 3JIEMEHTAPHBIX MOJIYIIPOBOIHUKOB C TOMOLIBIO
nporeccoB auddysnu.

10.2 JlerupoBaHue MOHOKPHUCTAJLIOB I1OJIyIPOBOJAHUKOBBIX U
JUDJIEKTPUIECKAX COSTUHEHUI ¢ TIOMOIIBIO ITporieccoB AU dy3uu.
10.3 JlernpoBaHue MOJYIPOBOJAHUKOB C TOMOIIBIO UMILIAHTAIIMN
MOHOB. [loCTUMIIIaHTAIMOHHBII OTXKHT.

10.4. MoHHo-nyueBol cuHTEe3 MaTepuanos. CUHTE3 MaTepuaioB B
MpoLecce HIOHHOW UMILIaHTaIUH.

Paznen 11 ®a3oBble U CTPYKTYpHBIE IPEBpPALLEHUs IPU
KpHUCTAJUTM3AIMN | ITACTHYECKOH nedopMariiy TBEPIBIX Tel

11.1 BeIpamuBaHie COBEpIIEHHBIX MOHOKPHUCTAILIIOB
MOJTYTIPOBOTHAKOB.

11.2 BripaniBaHue JISTHPOBaHHBIX MOHOKPUCTAIIIIOB
MOJTYTIPOBOJHUKOB U AUANIEKTPUKOB. CIIOCOOBI M METO/IbI JIETHPOBAHUS
00BEMHBIX KPUCTAIIIOB.

11.3 BripamyBaHue 3MUTaKCHATBHBIX TIEHOK MOJIYIPOBOIHUKOB.
Jucnokanyuy HECOOTBETCTBHSL.

11.4 TonukpHuCcTATHYECKUE TUIEHKM U aMOP(hHBIC MIIEHKH.

11.5 Tepmugeckast 06pabOTKa MOHOKPHCTAIIOB M TIOJIMKPHCTAIUIOB
HOJTYTIPOBOJHUKOB.




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

Kon
paboTbl

HazBanune
paboTsl

IIpoBepsiemblie
WHIUKATOPBI
KOMIICTCHITUIA

Conepsxanue pabOTHI

Pl

JloManHee 3aganue
Ne 1

OIIK-1-31;YK-2-
31;VK-2-Y1;011K-1
-BI;IIK-2-31

PacuetHoe 3aganue

P2

JlomarrHee 3agaHue
No 2

TIK-2-31;[1K-2-
V1;IK-2-B1;0TIK-1
31;011K-1-Y1;01TK
-1-BI;YK-2-31;YK-
2-V1;VK-1-31

PacueTHoe 3amanue

P3

JlomarHee 3agaHue
Ne 3

TIK-2-Y 1;011K-1-
31;011K-1-B1;YK-2-
31;,VK-2-V1

PacueTHoe 3amanue

P4

JlabopaTtopHas
pabora Ne 1

VK-1-Y ;IIK-2-
31;IIK-2-Y 1;0I1K-2
-31;0IIK-2-V 1;0IIK
-2-B1;0OIIK-1-
31;0IIK-1-Y I;0IIK-
1-B1;VK-2-31;VK-2
-Vl

BiusiHue nerupoBaHus Ha TEPMOJIEKTPUUECKUE CBOICTBA
HOTYTPOBOJHUKOBBIX MaTEPHATIOB

P5

JlabopaTopHas
pabora Ne 2

VK-1-V [;ITK-2-
31;IIK-2-Y 1;TTK-2-
B1;0I1K-2-31;0T1K-
2-Y1;0IIK-2-
B1;0IK-1-31;0T1K-
1-Y1;0IIK-1-B1;YK
2-31;VK-2-Y1

BnusiHue coctaBa TBEpIOro pacTBOPA MIPU U30BAJIEHTHOM 3aMEIIEHUH
Ha IIUPUHY 3aIpEIIEeHHOM 30HbI

P6

JlabopaTopHas
padota Ne 3

VK-1-Y [IIK-2-
31,TIK-2-Y 1;011K-2
-31;0I1K-2-Y 1;0TIK
-2-B1;OITK-1-
31;011K-1-Y 1;0T1K-
1-B1;YK-2-31;YK-2
R

Bnusinue nucnoxamuii Ha BPEMA )KU3HHU HCOCHOBHBIX HOcUTENel 3apsaaa

P7

JlabopaTopnas
pabota Ne 4

YK-1-Y I;IIK-2-
31;IIK-2-V1;0I1K-2
-31;0IIK-2-Y 1;0I1K
-2-B1;0I1K-1-
31;0IIK-1-Y I;0IIK-
1-B1;YK-2-31;VK-2
-Y1;VK-1-3;IIK-2-
y2

BnusHue xapakrepa 06pabOTKH MOBEPXHOCTH HA TIOBEPXHOCHYIO
HOBOZUMOCTb

P8

JloManiHee 3aganue
Ne 4

VK-1-Y [IIK-2-
31;ITK-2-Y 1;TTK-2-
B1;0I1K-1-31;0TK-
1-B1;YK-2-31;YK-2
-V1;YK-1-31;[IK-2-
v2

PacuetHoe 3aganue

P9

JlabopaTtopHas
pabora Ne 5

VK-1-YL;IIK-2-
3LIIK-2-Y1;I1IK-2-
B1;0IIK-2-31;0I1K-
2-V1,0IIK-2-
B1;0IIK-1-31;0I1K-
1-V1;0IIK-1-B1;YK
-2-31;VK-2-YV1,YK-
1-31;I1IK-2-Y2

Onpenenenue kodpdunuenta upGHy3un B TOITYIPOBOIHUAKE MO
ryOWHe 3ajJeranus p-n-nepexoaa




P10 JlabopaTtopHast YK-1-V ;IIK-2- Pacnan nepechlllieHHBIX TBEPABIX PACTBOPOB HA OCHOBE
pabdota Ne 6 31;IIK-2-Y ;ITK-2- | monynpoBOIHUKOBBIX (a3

B1;0IIK-2-31;0IIK-
2-Y1;0I1K-2-
B1;0I1K-1-31;0IIK-
1-Y1;0IIK-1-B1; YK
-2-31;YVK-2-Y1;VK-
1-3IIK-2-Y2

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCIOJb3yEeMbI€ VISl IK3aMEHa (onncalme 6I/IJ'IETOB, TECTOB U T.l'l.)

B xoHne 5-ro cemecTpa npeaycMOTpeH 3a4€T C OLIEHKO 110 COOTBETCTBYIOUIUM pa3fiesiaM 5-Iro CEMECTpa.
O1eHKa CKITaIbIBACTCs M3 BBIOJIHEHHBIX B TCUCHUH CEMECTpa 3-X JI/3 M OLICHKH 3a pedepaT, CYMMUPOBAHUEM H OIPeIe/ICHUEM
cpenHel OleHKH U3 BeeX. B ciyuae ecnu cTyieHT He cal OJJHO U3 3aJlaHui OHO npupaBHuBaeTcs K "0".

B koHI1e 6r0 cemecTpa MpeLyCMOTPEH 3K3aMEH 10 COOTBETCTBYIOIIUM IIPOHIEHHBIM pa3zieiiaM B 6-M ceMecTpe.
OK3aMEHAIMOHHBIN OMIIET COCTOUT M3 3-X TEOPETHIECKUX BOIIPOCOB.

TwuroBbIe BOIPOCH! 3K3aMeHA IPUBEICHEI B BOIPOCAX CaMOIOATOTOBKH. (cM.IIpuioxkerms)

Bunets! xpansrces Ha kadenpe.

5.4. MeToauka oLlleHKH 0CBOeHHUs JUCHMILUINHBI (MoayJs, npakTuku. HAP)

[Ikana orieHWBaHMs 3HaHUI 00yUarOIIMXCs Ha 3a4eTe ¢ OLIEHKOM:
Or1eHKa CKITabIBACTCs M3 BBIOJIHCHHBIX B TCUCHUH CEMECTpa 3-X JI/3 M OLICHKH 3a pedepaT, CYMMHUPOBAHUEM H OIPeIe/ICHUEM
cpenHel OleHKH U3 BeeX. B ciyuae ecnu cTyieHT He cal OJJHO U3 3aJlaHui OHO npupaBHUBaercs K "0".

O=(J131+/132+]133+PD)/4

O1eHKa «OTIHMIHOY - >4,5

Ornenka «xopomoy - 3,5<d<4,5

O1eHKa «yIOBJIIETBOPUTENBHOY - 3<D<3,5

O1eHKa «HEYI0BIETBOPUTENIbHOY - D<3

OreHKa «He SIBKa» — CTYACHT He SBUJICS, HE C/1aJ] HU OJHOTO 3aJaHMUS.

JlomanHee 3a/1aHue.

OreHKa «5» - CTYAEHT Pl Bee 3aJaHus 0e3 NPUHIUIHAIBHBIX OIHOOK, pad0Ta BEIIOIHCHA KOPPEKTHO, PEIICHNE SIBIICTCS
OINITHMANIbHBIM, paboTa C/laHa B YKa3aHHBII CPOK.

OueHka «4» - CTyJEHT Pl BCE 331aHNs], HO NMEIOTCSI HENPHHINITHAIbHBIC OIINOKH, PEIICHHE MOXKET ObITh HE ONTUMAIIbHBIM,
HO TIPaBHIIBHBIM, paboTa cljaHa B yKa3aHHBII CPOK.

OmeHka «3» - CTYAEHT Pl Bee 3aJaHuUs, HO IMEIOTCS 3HAUUTENbHBIC ONTHOKU, paboTa TPYyAHA I IIPOBEPKH M HOHIMAaHHUS
HOJIy4EHHOTO Pe3yJIbTaTa, UMEIOTCSI OTBETHI OJIM3KUE K IPUHIMINAIBHO MPAaBHIBHBIM, padoTa caHa 1ocie yKa3aHHOTO CPOKa.
Ormenka «0» — CTy/ICHT He peIIHI BCe 3aJaHsI, IMEIOTCS TPUHINIHAIBHBIE ONTHOKU, pad0oTa HaIlicaHa Hepa30opUYHMBO - OTBETHI HE
YUTAIOTCS, X0/ PEIICHUS He OHATEH, Pe3yIbTaThl U BEIBOABI HE COOTBETCTBYIOT NIPHHIMITHATIGHO MPaBUIBHEIM, pad0Ta HE C/laHa.

Pedepar.

Ortenka «5» - Pedepar HammicaH rpaMOTHBIM SI3IKOM, COJIEPIKHT BCE TPeOyeMBbIE pa3/ielibl B COOTBETCTBYET 3asIBJICHHOM TeMe, ClIaH
B CPOK.

Ouenka «4» - Pedpepar HanmcaH, comepkut Bce TpeOyeMble pas3enbl B COOTBETCTBYET 3asIBICHHON TeMe, MMEETCs 3HAYUTENbHOE
KOJIMYECTBO HENTPUHIIMIINAIBHBIX HECOOTBETCTBHH, & TAKKEe HE3HAUUTEILHOE KOJIMIECTBO MPSMBIX 3aMMCTBOBaHHIA, CIIaH B CPOK.
Orenka «3» - Pedepar Hamucas, COAEPKUT BCe TpeOyeMbIe pa3eibl, HMEETCs 3HAYUTEIFHOEC KOJMIECTBO ONIHOOK, TPYICH IS
OPOYTEHHS U3 32 HECOTTTACOBAHHOCTH Pa3/IelioB, TIOXOr0 O(hOPMIIEHHSI, HO COOTBETCTBYET 3asIBIIEHHON TeMe, CIaH MOCIe
YKa3aHHOTO CPOKa

Ouenka «0» — PaboTa sIBiIseTcsl HeCaMOCTOSATENBHOM, paboTa He cllaHa, B paboTe HMEETCs 3HAYUTEIIbHOE KOJINYECTBO
NPUHIUITHATBHBIX OMIHOOK, HE COOTBETCTBYET 3asIBICHHON TEME.

[ITkara oreHUBaHUS 3HAHMH 00yJarONIUXCS HA SK3aMeHe:

O1eHKa «OTJIIMYHOY - CTYAEHT OTBETHII HA BCE BOIIPOCHI U PEIIHI BCE 3aaHus 0e3 OMMOOK, Jall HCUEPIIBIBAIOIIIE OTBETH B 00beMe
NpOHEHHON MpOrpaMMBl, CIOCOOEH MPUMEHHTH NOIy4YEeHHbIE 3HaHHsI Ha MPAKTHKE, TPAMOTHO U JIOTHYECKH U3J1araeT MaTepHan
TIPH OTBETE, YMeET (JOPMYITHPOBATE BEIBOJBI M3 H3JI0)KEHHOTO TEOPETHYECKOTO MaTepHara.

O1eHKa «XOpOIIO» - CTYACHT Jajl HeTIOJIHbIE OTBETHI HAa BCE BOIPOCH! HIIM B OTBETAX MMENNCH HETIPUHINIHATBHBIC OIMIHOKH, IPU
OTBETE MOKA3bIBAET TBEPAbIEC U JOCTATOUHO MOJHBIE 3HAHUS B 00beMe MPOIICHHOM TPOrpaMMBl, 10ITyCKaeT HE3HAUUTEIbHbIE
OMMOKY TIPH OCBEIICHUH 33aHHBIX BOIPOCOB, IPABHIIBHO JIEHCTBYET 110 IPUMEHEHHIO 3HAaHHI Ha IPAKTUKE, YETKO H3JIaracTt
MaTepual.

O1eHKa «yJOBIETBOPUTEIHLHOY - CTYACHT ITOKA3bIBAET 3HAHUS B 00BEMe MIPOHIEHHOI MPOrpaMMBbl, OTBETHI U3J1araeT XOTs U C
ommOKaMH, HO CIIOCOOEH UCIPABUTHCS TTOCTIE IOMOJIHUTENBHBIX U HaBOIIMX BOIPOCOB, NIPABHIIBHO JCHCTBYET 110 HPHMEHEHHIO
3HAHUI Ha NPAKTUKE;

O1eHKa «HEYIOBIETBOPUTENEHOY - CTYACHT AOIyCKaeT rpyOble OMMOKN B OTBETE, HE IOHUMAET CYITHOCTH M3/1araeMoro BOIpoca,
HE yMeeT IPUMEHSTh 3HaHUS Ha [IPAKTUKe, JaeT HeTOIHbIe OTBETHI HA JOMOIHUTENbHBIE U HABOSIINE BOIPOCHL.

OreHKa «He sIBKa» — CTYJIEHT Ha DK3aMeH He SIBUJICA.




6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTECIIN

3arnaBue

bubanoreka

W3 naTenseTBo, rox

J1.1

3axapos A. M.

Juarpammsl cocTOsIHUS
JIBOMHBIX M TPOMHBIX CUCTEM:
y4e0. mocobue I CTy .
METaJLTypT. U MAIIMHOCTPOMUT.
CIIell. By30B

bu6munorexa MUCuC

. Merammyprus, 1990

J.2

Benos H. A.

JluarpaMMbl COCTOSTHHS
TpOI\/‘IHI)IX 1 9Y€TBCPHBIX CUCTEM:
y4eb. mocobue A CTy. By30B
crient. - Meramnyprus

bu6imorexa MUCuC

.. U3g-Bo MUCuC, 2007

J1.3

Metiep ., DpuKcoH
JI., OaBuc Ix., I'yces
B. M.

HonHoe nerupopaHue
noynpoBoaHNKOB: (Kpemanit
U TepMaHHUIA)

bu6mmorexa MUCuC

.2 Mup, 1973

.4

ITackonwsckas M. I1.

Kpucramnorpadus: yued.
MOCOOMe VTS CTY/[. BBICII. TEXH.
yue0. 3aBeieHHi

bub6muorexa MUCuC

. Bercin. mk., 1984

JI1.5

baucranos
AnekcaHap
AnexceeBnu

Kpucranns! KBaHTOBOH U
HEJIMHEHHOW ONTHKU: y4eOHOe
nocoOue [yis CTyA. By30B CIIELL.
- 'MUKpO3JIEKTpOHUKA U
TBEPOTENbHAS JIEKTPOHUKA',
'"DNeKTpOHNKA U
MUKPOJIEKTPOHUKA'

bubmnorexa MUCuC

.. U3p-8o MU CuC, 2007

JI1.6

T'openuk C. C.,,
[Jamesckuit M. 1.

MartepuanoseneHue
HOTYTIPOBOIHUKOB U
JIUDJIEKTPUKOB: YUEOHUK IS
CTY/I. BY30B TIO HATIp.
'MarepuanoBeieHuE U
TEXHOJIOTHsI HOBBIX
MaTepuaios',
'MarepuanoseneHue,
TEXHOJIOTHH MaTepHaNoB U
MTOKPBITUH'

DnekrpoHHast OnbOIHoTEeKA

.. 3g-Bo MUCuC, 2003

J1.7

3osoropesckuii B. C.

MexaHnyeckne CBOKCTBa
METaJTOB: YUEOHUK JUIS CTY/.
By30B, 00Y4. I10 IPYIIIE CIIeI.
HanpasieHus 'Metamnyprust'

DnekTpoHHast OHOIHOTEeKa

.. 3n-Bo MUCuC, 1998

JI1.8

®uctyns B. U.

CHIIBHO JIETHPOBAHHBIE
TOJTYTIPOBOIHUKA

bu6munorexa MUCuC

.. Hayxka, 1967

JI1.9

Kupees I1. C.

®Du3mKa NOITYIPOBOIHUKOB:
VYueb. mocobue At BTY30B

Bbubmmorexa MUCuC

. Bercmn. mk., 1975

JI1.10

ITanumona K. B.

®Pu3rKa NoIYIPOBOIHUKOB!
VY4eOHUK JuIs By30B IO CHE.
'TlonmynpoBOJHUKOBBIE U
MHKpPO3JIEKTPOH. TIPHOOPET'

bubaunorexa MUCuC

.. DHeproaromuszaar, 1985

6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOpr, COCTaBUTEIIN

3ariaBue

bubanoreka

I/I3I[aTeJ'II>CTBO, rona

J12.1

®uctyns B. U.

BBeznenue B GpU3MKy
TIOJTYTIPOBOJHUKOB: y4eO.
nocoOue I By30B TIO CIIel.
HOJIYTIPOBO/I. M 3JIEKTPOH.
TEXHUKA

bu6mmorexa MUCuC

. Belcmn. mk., 1975

2.2

Hosuxkos U. U., Pozuna
K. M.

Kpucramnorpadus u gedexrst
KPUCTAJUINYECKON PEILETKU:
Y4eOHUK A71s1 BY30B

bubmmorexa MUCuC

.. Merannyprus, 1990




ABTOpBI, COCTaBUTEIH 3arnaBue Bubanoreka W3naTenbcTBO, roj
JI2.3 |bybmuk B. T., Meronb! uccaenoBaHHs Bbubmmorexa MUCuC . Meramnyprus, 1978
Hyoposuna A. H. CTPYKTYPHI ITOJIYITPOBOTHIKOB
Y METAJUIOB: y4e0. mocobue
JUTSL BY30B IO CIICIL.-
TexHOIOrus CIiell. MAaTePUAIIOB
AIICKTPOH. TEXHUKH
JI2.4 |IlaBnos JI. II. MerTob1 onpeaeneHust bubimorexa MUCuC . Bercm. mik., 1975
OCHOBHBIX TIAPAMETPOB
MOJTYTTPOBOJHUKOBBIX
MaTepuaioB: yued. mocobue
JUISL CTYI. BY30B CIIEII.
'TlomynpoBOJHUKOBBIE
npubops!'
JI2.5 |Ilanatauk JI. C., OCHOBEI IIJICHOYHOI'O bu6mnorexa MUCuC .. Dueprus, 1973
Copoxun B. K. MOJIYIIPOBOJHUKOBOI'O
MaTepHaIOBEeICHUS
JI2.6 |Hamensckuit A. 5. [IpousBoacTso bubmmorexa MUCuC .: Merannyprus, 1989
MOJYTIPOBOJHUKOBBIX
MaTepHajoB: Yuel. mocoone
JUTS TIOTOTOBKU pabovnX U
MacTepoB Ha MIPOU3BOACTBE
JI2.7 |Topenux C. C., Pentrenorpaduueckuit u OnekrpoHHast OnOnuoTeKa .: Izp-Bo MUCuC, 2002
Ckakos 0. A., AJIEKTPOHHO-ONTHYECKUN
Pacropryes JI. H. aHanmm3: y4e0. mocodue st
BY30B
JI2.8 |Hamensckuit A. 5. Texnonorus crenmarepuanoB | bubnuoreka MUCuC .. Metammyprus, 1993
JJNEKTPOHHON TEXHUKH: Yuel.
nocoOwue I TeXHUKyMOB TI0
crerl. 2001 "TexHonorus
MaTepuajoB IEKTPOH.
TEXHUKH'
JI2.9 |bonu-bpyesuu B. JI., | ®u3uka no1ynpoBOIHHUKOB: Bbubnmorexka MUCuC .. Hayka, 1990
Kanamraukos C. T Yu4e6. mocobue st cTya. Gus.
CIIell. By30B
JI2.10 [Topbaues B. B., ®Du31Ka NOITYIPOBOAHUKOB U bubnroreka MUCuC .. Meramnyprus, 1982
Cruupiaa JI. T METAJIOB: YUeOHUK IS BY30B
no cuen. 'TexHonorus cueu.
MAaTepUajoB IEKTPOH.
TEeXHUKH'
JI2.11 | XKyxosuuxuii A. A., Odusnueckas xumust: Yueounk | bubmmoreka MUCuC .- Merannyprus, 1987
IIBaprman JI. A. JUISL CTY/1. METaJUTYpT. CIIell.
BY30B
JI2.12 | Bokuireiin b. C., Juddysus aTOMOB 11 HOHOB B Bubnaroreka MUCuC .. I3n-Bo MUCuC, 2005
SIpocnasues A. b. TBEPJBIX TEIaX
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arimaBue Bubnuorexa W3narenscTBO, TOI
JI3.1 |IloramoB IOpuit U.1: Bausnue temnepatypsl 1 | bubnuorexka MUCuC .. Yueba, 1994
Bnagumupond, COCTaBa Ha CBOWCTBa
T'openuk Cemen MOJIYIIPOBOJHUKOBBIX
Camymnosuy, ['anaeB | kprcTa/uIoB: 1ab. MPaKTHKYM
Aynu Anexcanzaposud, |mis coeu. 20.02 u 20.03
T'anaeB Aynu
ArexkcaHIpoBUY
JI3.2 | JIucoBckas TaTbsiHa Y.2: ®a3oBble paBHOBECHUS U Bubnmorexa MUCuC .. Yueba, 1994

JAmutpuesHa,
IToranos HOpuit
Bnagumuposuy,
JlameBckuii Muxaun
SIxkoBneBud, I'anacB
Ay AnexcaHipoBUY

(hazoBbIe MpeBpalleHus: J1ao.
npaktukym i crer. 20.02 u
20.03




ABTOpBI, COCTaBUTEIH 3arnaBue Bubanoreka W3naTenbcTBO, roj
JI3.3 [TamaeB Aynu U.3: BnusHME CTPYKTYPHBIX Bbubmorexka MUCuC M.: Yueba, 1994
AylekcaHIpOBHY, HECOBEPIICHCTB HA CBOWCTBA
IToranos FOpuit MOJIyTIPOBOTHUKOBBIX
BnaguMuposnd MaTepHajoB: Jad. MPaKTHKyM
s crerr. 20.02 u 20.03
6.2. IlepeyeHs pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTd « AHTEpHET»
91 Ims.misis.ru
2 | Hayunas snexrponnas 6ubnuorexka eLIBRARY https://elibrary.ru/
73 | Amanutnueckas 6aza Web of Science https://apps.webofknowledge.com
4 | Amanuthueckas 6aza Scopus https://www.scopus.com/
D5 | Hayunsie sxyprans! u3natensctsa Elsevier https://www.sciencedirect.com/
U.1: BnustHue TeMIepaTypsl U COCTaBa Ha CBOHCTBA http://elibrary.misis.ru/action.php?
D6 | IOMyNPOBOIHUKOBBIX KPUCTAIIOB kt path_info=ktcore.SecViewPlugin.actions.document&fDocumen
tld=1417
Y.2: ®a3oBbic paBHOBeCHS U (ha30BbBIC MTPEBPALICHUS http://elibrary.misis.ru/action.php?
37 kt path_info=ktcore.SecViewPlugin.actions.document&fDocumen
tld=1419
U.3: BiiusiHue CTPYKTYPHBIX HECOBEPILEHCTB Ha http://elibrary.misis.ru/action.php?
D8 | cBoiicTBa MONYNPOBOIHUKOBBIX MATEPHATIOB kt path_info=ktcore.SecViewPlugin.actions.document&fDocumen
tld=2772
6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust
I1.1 | Win Pro 10 32-bit/64-bit
I1.2 |Microsoft Office
I1.3 |LMS Canvas
6.4. Tlepeyenb NHPOPMALHMOHHBIX CHIPABOYHBIX CHCTeM H NMpodeccHOHAIbHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHnarienue
K-406 VYuebHas ayauTopus 71a00paTOPHBIC YCTAHOBKHU JUIS M3MEPEHHS: BPEMEHH >KHU3HH
HEOCHOBHBIX HOcUTeNel 3apsnaa B monymnpoBogHukax (¢ ITK
W TAKeTOM JIMICH3WOHHBIX MPUKIATHBIX IIPOrPaMMm);
yIIETBHOTO ANEKTPHUIECKOTO COIIPOTHBIICHUS
MIOTYIPOBOJHUKOB 4eTHIPeX30HAOBEIM MetomoM (¢ IIK m
MAKETOM MIPUKIIaTHBIX porpamm); MEXaHHUYECKUX
XapaKTePUCTHK KPUCTAJIIOB, TEPMOIITEKTPHICCKAX
coiictB (¢ IIK ® makeToM TIPUKIAAHBIX IIPOTPaMM);
yIEIBHOTO JNMEKTPUIECKOTO COIPOTHUBIICHUS
MOJYIPOBOJHUKOB  BYX30HAOBEIM MetogoM (¢ IIK w
MAaKeTOM TIPUKIAAHBIX IPOTpPaMM); AaTOMHO-CHJIOBOH W
TyHHEIbHBIH Mukpockon (2 mr.) c¢ IIK um makerom
MPUKIATHBIX ~ MPOrpaMM;  JaOOpPaTOPHBIA  CTeHJ — JUis
OTIpeIeICHHS A PUHEL 3aIpereHHoN 30HBI
MOJTyTIPOBOJTHUKOB M TEMIIEPaTypHOTo  Kod(pHIIHEeHTa
CONPOTHUBIICHUSI METAIUIOB, JIa0OPATOPHBIA CTEHIO Ui
u3Mepenust d¢¢ekra Xoita, JaOOpATOPHBIA CTEHA I
W3yYeHUsS BIMSHHUA TEPMOJOHOPOB Ha 3JIEKTPOIPOBOTHOCTD
MIOTYIPOBOJHHKOB,; Habop JIEMOHCTPALHOHHOTO
obopymoBaHMs B  TOM  4YHCIE: JOCKa  ydeOHas,
MyJbTUMeanitHas maHens ¢ [1K, kommiexr yae6HO# Mebenn
JIro6oit Kopryc | YueOHass ayauTopus [UIsl TPOBEICHUS | KOMIUIEKT y4eOHOM mebenu 1o 36 mect /i oOyvaromuxcs,
MyneTHMeTIHAS 3aHATHH JICKIMOHHOTO THIIA W/WIM JUISA | MyJIBTHMEINHHOE  00OpyIOBaHWE, MarHHUTHO-MapKepHas
MIPOBEJCHHUS TPAKTUYECKUX 3aHATHI: nocka, pabodee mecto mperonaBarens, I[IKc moctymom k
UTC «UWurtepuer», DUOC yHuBepcuTeTa 4Yepe3 IJUUHBIN
kabuner Ha mmiarpopme LMS Canvas, IHIIEH3HOHHBIE
nporpammel MS Office, MS Teams, ESET Antivirus
JIro6oit Kopryc | YueOHast aymuTopust UL IPOBEICHHUS | KOMIDIEKT y4eOHON mebenu 1o 36 MecT A 00ydaromuxcs,
MynsTHMeTIHHAS 3aHATHH JICKIMOHHOTO THIIA W/WIM JUIA | MyJIbTHMEINHHOEe  00OpyIOBaHWE, MarHHTHO-MapKepHas
IIPOBEIEHUS NPAKTUYECKUX 3aHATHMI: Jocka, pabouee Mmecto mpemopasarens, IIKc moctymom k
UTC «Hutepuer», DUOC yHuMBepcUTETa 4Yepe3 JIMYHBIN
kabuner ©Ha mmiargopme LMS Canvas, JIHIICH3MOHHBIE
nporpammel MS Office, MS Teams, ESET Antivirus




YnTaTbHBINH 3an KOMIUIEKT ydeOHOW Mebenn Ha 55 mecT i oOydarommxcs,
OJIIEKTPOHHBIX PECYPCOB 50 IK c¢ pmocrynom k WUTC «HMuteprer», OSHUOC
YHHMBEpCUTETa Yepe3 JUYHbI KabuHeT Ha ruiatdopme LMS
Canvas, nuneHsuoHHsle mnporpammbl MS  Office, MS
Teams, ESET Antivirus.

8. METOAUYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

JleKMOHHBIE 3aHATHUS IPOBOAATCS B Ay IUTOPSIX, 00ECIICUCHHBIX MyJIbTUMEIUHHBIM 000PYAOBAHUEM, C BO3MOXKHOCTBIO TI0Ka3a
Hpe3eHTanui 1 BUACO(UIHMOB.

HpaKl'I/I‘IeCKI/Ie 3aHaTusA. B X0€ MPAKTUYCCKUX 3aHATHH CTYACHTBI ITOJYYar0T KOJUICKTUBHBIC 3aJaHU UIS PEIICHUA TPUKIIaTHBIX
WM PACUCTHBIX 3a4a4. B XO0J¢€ 3aHATHUA € IOMOLIBIO MPETMIOAABTEIIA MTOJTYYal0T ONITUMAJIbHOC PCHICHUEC TOJTYYECHHOI'O 3aJaHus.

JlabopaTopHBIe pabOTHI IPOBOAATCS B CIICHUATI3HPOBAHHON TabopaTopui 000pyIOBAaHHOH COOTBETCTBYIOIINMH JIAOOPaTOPHEIMU
creramu. [IepBoHayaIbHO CTYAEHTHI NOJTYYalOT JIOIYCK K BBIOJIHEHHIO JJa00paTOPHOI paboThl, KOTOPBIH MOKAa3bIBAET TOTOBHOCTD
CTYJICHTa K BBIIIOJIHEHHIO KOHKPETHO! JIaO0paTOPHON PabOTHI: ISl 3TOTO CTYACHT IOJDKEH UMETh JIAD0OPaTOPHbIN JKypHa, 3HATh
IeTIM ¥ METOJNKY TIPOBE/ICHHS MCCIICIOBAaHUIH, TOHUMATh 0a30BbIe IPHHIIMITHI 3aJI0)KEHHEIE B MeTo/Ie MccinenoBanus. [Tocie
HOPXOXKJICHUS KPaTKOI0 HHCTPpyKTaxka 1o Th rpymma cTy1eHToB (MapIpyT) BBIIOIHIET Ta00paTOpHYI0 paboTy HOA KOHTPOJIEM
nabopanra. [ToyueHHble JaHHBIE CTYIEHThI 00pa0aThIBAIOT U 3aHOCST B 1a0OpaTOpHBIH XypHall. [locie 3Toro cTyJeHThI
3aIIUIIAIOT HOTyYEHHBIC JaHHbIC (0OOCHOBBIBAIOT IOCTOBEPHOCTD U MOATMHHOCTD ITOJYYEHHBIX SKCIIEPUMEHTAIBHBIX U PACUETHBIX
JTAHHBIX Ha OCHOBaHWH (PU3MUCCKIX NMPUHIIAIIOB 3aJI0’KEHHBIX B UCIIOJIH30BAaHHBIX METOIAX NCCIECIOBAHUS U BO3MOXKHBIX
(uznyeckux mpoueccax MpoU30LIeAIINX B X01€ 1a00paTOPHOH pabOTHI.

JlomarHue 3amaHus.
PacuerHble 3aanus IS OLEHKU TapaMeTPOB MaTEPHAJIOB IPH 3a1aHHBIX yCIOBUsX. (cM.IIpunoxenns)

Pedepar.

3amanne Ha HamHcaHue pedepaTa BhIIAeTCs TIEpCOHaNbHO. Tema pedepata OTHOCHTCS K pasneny 3. OCHOBHbIE MTPECTABICHUS O
CTPOEHHUU U CBOMCTBAX 3JIEMEHTAPHBIX MOJYIPOBOIHUKOB, AUIEKTPUKOB, IBOMHBIX U TPOHHBIX MOIYIIPOBOAHUKOBBIX COEAMHEHUH.
(cm. [Tpunoxenus)

IIpoBeneHue ay IMTOPHBIX 3aHATHH NpeIyCMaTpUBAeT UCTIONb30BaHKE B yIEOHOM Kypce aKTHBHBIX U MHTEPAKTUBHBIX TEXHOIOTHIL:
- IIPU NMPOBEJEHUH NPAKTUUECKUX 3aHATHI OMyCKaeTCsl HCIOoNb30BaHue MponpuerapHoro I10, BXoasmero B cocTaB
HCCIIEIOBATENBCKOTO 000PY10BaHUS.

JlucrumirHa OTHOCUTCS K TOYHBIM HayKaM U TpeOyeT 3HaUUTENbHOro 00beMa CaMOCTOATENbHON paboThl. OTHENbHbBIE YIeOHbIE
BOIIPOCHI BBIHOCSITCSL HA CAMOCTOSITENBbHYIO ITPpopaboTKy. IIpu 3ToM opraHn3yoTcst rpynmnoBble U HHAUBHYallbHbIE KOHCYIbTAIUN.
KauecTBeHHOE OCBOCHUE AUCIATUIHEI BO3MOYKHO TOJBKO TIPH CHCTEMAaTHIECKOH CaMOCTOSTENBHO padoTe.

Mo xypcy pemycMOTpEH K3aMeH.

Martepuansl Kypca (Ipe3eHTaluu JeKUuil, peKOMeHIyeMasl TUTepaTypa, BUaeoMaTepralbl U Ip.) MpuBoaaTcs B cucteme LMS
Canvas 1o Mepe 0CBOEHHs AUCIIUILIUHEIL.

JlomoTHUTENEHO PEKOMEHTyeMast TUTepaTypa.

- [TaceiakoB B.B., Copokun H.M. Marepuaisl s5iekTpoHHON TexHUuKH. — M.: Bricias mkosna, 2001, 365 c.

- Pe3 U.C., ITorumaBko FO.M. dusnexrpuku.- M: Panno u cBs3p,1989, 287 c.

- 3axapoB A.M. JlmarpaMMBbl COCTOSHHSL ABOMHBIX M TPOUHBIX cucTeM. — M.: Merammyprus, 1982, 242 ¢

- 3onoryxun U.B., Kanunun 10.B., Crounoii O.B. HoBbie HanpaBneHus Gu3nueckoro MaTepuaioBeieHus. — Boponex: U3a-so
Boponexckoro ynusepcurera, 2000, 360 c.

- JIncosckas T./l. MaTtepuanoBeneHue MOIYIPOBOIHIKOB M TUAICKTPUKOB: JTa00PaTOPHBII MPaKTUKyM, YacTs [V (o penakmmeit
C.C. T'openuka). — M.: MUCuC, 1986, 70 c.

- Ilexa I'.I1.: ®u3uka NOBEpXHOCTH MOJIYNPOBOIHUKOB. - Kuer: Kuesckoro Yuusepcurera, 1967, 193 c.

- [Tapxomenko 10.H. Criekrpockonnieckre MeTO b UCCIISIOBAHUS, Ta00OPaTOPHBIN MPAKTUKYM, 9acThb I. — M.: MI31aTenbeTBO «
Pyna u metams», 1999, 72 c.

- [Mackonbckas M.II. Kpucramnorpadus. — M.: Beicias mkona, 1984, 391 c.

- Ilerpos [I.A. [IBoiiHbIe U TpoitHbIe cucTeMbl. — M.: Mertamnyprus, 1986, 256 c.

- Korynenxo H.B. ®dusnueckast xumus TBEpaoro tena. Kpucramist ¢ nedexramu. — M.: Beicmras mxomna, 1993, 352 c.

- boru-bpyesnu B.JI., Kanamraukos C.I'. ®usuxa nomynpoBogaukoB. — M.: «Haykay, I'maBHas pegaxims Gpu3uKo-MaTeMaTHdecKon
nmutepatypsl, 1990, 685 c.

- MumsBuackuit M.I'., OcBernckuii B.b. CtpykrypHBIe e eKThl B MOHOKPHCTAIIIAX ITOIYIPOBOTHUKOB. —M.: Meramnyprus, 1984,
284 c.

- BaBuiios B.C., Kucenés B.®. Mykames b.H. /Iledexrsl B kpemMHuu u Ha ero nmosepxaoctd. — M.: Hayka, 1990, 212 c.

- Cnyunnckas U.A. OCHOBBI MaTepraIoOBEICHHUS U TEXHOJIOTHUHU TIOIYTIpoBOAHUKOB. — M.: MU®U, 2002, 378 c.

- Boxmrreiin B.C., SIpocnasues A.b. [lut¢ysns aroMoB 1 HOHOB B TBEPABIX Tenax. — M.: MUCuC, 2005, 382 c.

- @uctyns B.J. AToMBI IerHpyOMUX IpUMeceil B monynpoBoaHUKax. — M.: @usmarmiur, 2004, 431 c.




