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Kanugukanms HHKEHEP-3JIEKTPOMEeXaHUK

dopma o0yueHHs 3a049HAas

OO0mast TpyI0EeMKOCTh 33ET

YacoB 1o yaeOHOMY ILIaHy 108 Bupgs! kOHTpoOJI B ceMecTpax:
B TOM YHUCIIE: 3auer 2
ayIUTOPHBIC 3aHATHS 10
caMoCTOsITeNIbHasE paboTa 96

KOHTaKTHas paboTa BO BpeMs
npomesxyrouHoii arrectauuu (MKP)

Pacnpenesienne 4acoB THCHHILTHHBI M0 KypcaM

Kypce 2
— Hroro
Bup 3anaruit viI | PII
Jlexiun 6 6 6 6
JlabopaTopHbie 4 4 4 4
WHas koHTaKTHAs 2 2 2 2
pabora
Uroro ayn. 10 |10 (10 [10
Konrakrnas padora |12 |12 |12 (12
Cam. pabota 9% 196 |96 |96
Hroro 108 | 108 | 108 | 108




Pabouas mporpaMma AUCITUILUTHHBI
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pa3padoraHa B coorBeTcTBUM ¢ PI'OC:

®denepanbHBI TOCYJapCTBEHHBIH 00pa30BaTeIbHBIN CTAaHAAPT BBICIIETO 00Pa30BAHMUS - CHICIIHAIUTET 10 CIIEIHATBHOCTH
26.05.07 OkcrutyaTanus CyI0BOTO IEKTPOOOOPYIOBAHHUS M CPEACTB aBTOMATHKH (Tprka3 MunoopHayku Poccum ot 15.03.2018
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1. IEJIX OCBOEHU A JTUCHUIIJIMHBI (MOAYJIST)

Lenbro JaHHOW AMCHIUIUTMHEI SBISIETCS U3YdeHNE 00IacTel IPUMEHEHHUS a3 IMYHBIX BUAOB JIEKTPOTEXHUIECKAX MAaTEPHAIIOB;
OCHOBHBIX IIPOIIECCOB, MPOTEKAIONINX B 3TUX MaTepHaIax IO/ BO3ACHCTBHEM IKCILTYaTaI[HOHHBIX (PaKTOPOB; XapaKTEPUCTUK
MaTepHaIOB U CITIOCOOOB UX CO3JIaHUsl, KOHCTPYKITMOHHBIX OCOOEHHOCTEH M CIIOCOO0B 00pabOTKH INEKTPOTEXHUIECKUX
MaTepHAaJIOB.

2. MECTO JUCHUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Bnox. Yacte. OOIT:

|131.o

2.1

TpeOoBaHusi K NpeIBapUTEIbHON MOATOTOBKE 00y4aI0LIerocs:

2.1.1

DKoJIorus

2.2

Jucuuniauabl (MOAYJIH) U PAKTUKH, AJI51 KOTOPBIX OCBOEHHE IAHHOW JUCHHUIIMHBI (MOIYJIsI) HEOOXOIMMO KaK
npeiIecTBYOIIee:

221

BrimonHeHHe 1 3aIUTa BBITYCKHOM KBaNH(HKAIHOHHOW pabOTHI

222

SHGKTPOTGXHI/I‘ICCKI/IC MaTtepuraibl U TCXHOJIOTUHU

223

[IpuknanHas MmexaHuka

224

DKOHOMHKA

3. KOMIHETEHIIUA OBYYAIOIEI'OCs1l, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIIUITJINHbBI

(MOIYJIST)

IIK-13: CnocodeH pa3padoTraTh NPOEKThbl 00bEKTOB PO ECCHOHAIBHOI 1eATeIbHOCTH ¢ y4eTOM (QU3HKO-TeXHHYECKHX,
MeXaHHKO-TEXHOJOTHYECKHX, ICTETHYECKUX, IPrOHOMHYECKHX, IKOJTOTHYECKUX H IKOHOMHYECKHX TPeDOBaHU

TIK-13.1: YMeet pa3pabaTsIBaTh IPOEKTH 00BEKTOB MPOHECCHOHATBPHON ACATETBHOCTH C YI€TOM (DHU3UKO-TEXHIHIECKHX

TpeGoBaHuit
4. CTPYKTYPA U COJEP)KAHHUE JUCHUIIIMHBI (MO YJIS)
HaumeHoBaHMe pa3/ie/ioB U TeM /BUJ 3aHATHS/ Cemectp | YacoB | Jlutepatypa | IIpumeuyanue
Kon Bun
/ Kype H 1.
3aHATHA | 3aHATHS pecypes
Pazmen | Pazpen 1. Paznesa 1 AToMHO-KpHcTaLIHYecKoe
CTpPOeHHe BelllecTB
1.1 Jlex Teoperudeckue cBeeHUsI 00 AaTOMHO- 2 2 J1.6
KPHCTAJUTHYECKOM CTPOCHUH BelecTs /JIex/
1.2 Cp Turme! kxpuctamIeckux pemérok /Cp/ 2 8 JI1.1
JI1.6J12.1
1.3 J1a6 Ornpenenenne nepuoaa KpUCTATNIECKUX PELIETOK C 2 4 JIT.1
WCTIONb30BaHNEM MHIeKcoB Musuiepa /J1a6/
1.4 Cp HedexTtsl kpuctammnueckux pemérox /Cp/ 2 8 J12.1
1.5 Cp Kpucrammm3zanus 9ucTbix metayios /Cp/ 2 10 JI1.2 JI1.3
JI1.4 J11.5
1.6 Cp IonsTus 06 u3orponuu n anusorpomun /Cp/ 2 8 Jd1.6
1.7 Cp [Ipumepsl BemecTB, SABISIONUXCS U30TPOIIAMH U 2 6 JI1.2
anusorponamu /Cp/
1.8 Cp [TpuMeps! BEMIECTB, UCTIBITHIBAIOIINX MOTUMOP(QHBIE 2 10 JI1.2 J11.4
npespamenns /Cp/
1.9 Cp KpaeBas u BunTOBas qucnokarmu /Cp/ 2 8 J1.5
Paznen | Pa3men 2. Paznea 2 O0mas Teopus CijiaBoB.
IMonsTHE 0 TUATPAMMe COCTOSTHHSI.
2.1 Jlex Ionsitne u BuBI crutaBoB /JIex/ 2 2 J1.6
2.2 Cp OCHOBHBIE TIOHSTHS B T€OpHH CIu1aBoB /Cp/ 2 2 JI1.6
2.3 Cp Kpucraminzanus cruiaBoB U IOHATHA O JUarpaMMe 2 4 JI1.2 JI1.6
coctostaus /Cp/
2.4 Jlex Buner auarpamMm coctosiHus BeriecTs /Jlex/ 2 2 JI1.5 J11.6
2.5 HKP W3ydeHne MarHUTHBIX CBOMCTB MaTtepuaiios /TKP/ 2 2 JI1.3
2.6 Cp W3yyeHue nuarpaMmbl COCTOSIHUS ¢ HEOTPaHUUEHHOM 2 8 JI1.5 JI1.6
PacTBOPUMOCTBIO B TBEPAOM cocTosiHuu /Cp/




2.7 Cp H3ydyenue nuarpaMmbl COCTOSIHHS ¢ OTPAHUYEHHOU 2 8 JI1.2 J11.5
PacTBOPUMOCTbHIO B TBEpOM cocTosiHuu /Cp/ JI1.6

2.8 Cp U3yuenune muarpaMmpl COCTOSIHUS C OTCYTCTBHEM 2 6 JI1.5 J11.6
pacTBOpUMOCTH B TBEpIOM coctostHun /Cp/

2.9 Cp W3yyeHue nuarpaMmbl COCTOSIHUS KEIIE30- 2 10 JI1.5 JI1.6
yrnepox /Cp/

5. CONEP’)KAHUE JUCLOUILINHBI (MOAYJIST)

Paznen 1 ATOMHO-KpUCTaNTMYECKOE CTPOCHUE BELIECTB

Tema 1.1 Teoperudeckue cBeleHUst 00 aTOMHO-KPUCTAJUTMYECKOM CTPOCHHH BEILECTB

Kpucramimueckas pemierka. DneMeHTapHas sueiika. Ilepuos kpucraminueckoi pemérku. KoopauHannonHoe 4ucio
KpHCTAITHYEeCKOH peméTku. basuc xpucrammaeckoit pemérku. [I10THOCTD ymakoBku Kpuctammdeckor pemérku. [Tonstue 06
U30TPONUH U aHU30TponuHu. [TomuMopdHbIe npeBparieHus.

Tewma 1.2 Tunsl KPUCTATVITMUECKUX PEHIETOK

bazonenTprpoBaHHbIE KPUCTAIUTHYECKHE peméTKH. [IpuMUTHBHBIC KpHCTaJUTHUecKue peméTkn. OOBEMHOIICHTPHPOBAHHEIC
kpuctammnueckre pemérku. OLK, ITIK. Kpucranmnueckue pemérku AMOP(HBIX BEIIECTB.

Tema 1.3 JledhekThl KPUCTAITHUECKUX PEHIETOK

IMonatue nedexToB KpucTaIIHIECKON peméTkn. Toueunsre nedeKTh KpUCTANTHISCKUX pemeToK. JIMHeHHbIe ¥ TOBEPXHOCTHEIC
Je(eKTh KPUCTAINIECKUX pemeEToK. [IMOTHOCTS qucIoKanuy 1 e€ BIMSHHE Ha IPOYHOCTS.

Tema 1.4 KpucTtamiuzanusi YUCThIX METAIJIOB

IMonsTne kpucTamM3anuu. MexaHu3M KpUCTaIM3aluy. M3MeHeHre TeMnepaTypsl Ipy Kpuctamiuzanuy. CTeneHb NpeBpalleHns
B KPHCTAJIM30BaHHOE BemecTBO. CTPOEHHE METaJUTHIECKOTO CIIUTKA. [ICHAPHUTHL.

Paznen 2 OOmas Teopust criaBoB. [loHsTHE O AUArpaMMe COCTOSIHUS.

Tema 2.1 IoHsiTHE 1 BUIBI CILIABOB

CrutaBsl 1 TiceBocIuiaBsl. CrutaBsl MexaHndeckue cmecH. CrtaBbl XuMudeckne coeanHeHns. CrtaBsl TBEPABIE paCTBOPHI.
TBEpbIe pacTBOPEI 3aMEIICHHS, BHEAPCHUS U BEIYUTAHMUS.

Tema 2.2 OCHOBHBIE MOHSTHS B TEOPUH CILUIaBOB

[Nonstue cucremsl. Komnonentst. ®aza u dasossle npeBpaienus. [loHsTHEe BapraHTHOCTH (YHCIIO cTeneHer cBobosl). [Ipasuino
paBHOBecHs (a3.

Tema 2.3 Kpucrannusamus CIIaBoB U MOHSTHS O JHarpaMMe COCTOSIHUS

OCHOBHBIE 3aKOHOMEPHOCTHU B KPUCTAJUTH3ALMH CIIaBOB. JlnarpaMMel COCTOSIHUS, X Tpaduueckoe npejcrasienne. JIuksumyc u
COJIMAYC ITUarpaMMbl cocTosiHMs. [IpuMeHeHne mpaBuiia paBHOBECHS (a3 B THarpaMMe COCTOSHUS.

Tema 2.4 Bunsl 1uarpaMm COCTOSIHUS BEILECTB

Juarpamma cocTosiHUSA CIVIABOB C HEOTPAHUUYEHHON PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU. Jlnarpamma cocTosHUSA
CIJIABOB C OTCYTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSHHU. JlMarpaMMa COCTOSHHS CIIJIaBOB C OTPaHUMYEHHOMN
PacTBOPUMOCTEIO KOMIIOHEHTOB B TBEPJIOM COCTOSHHN. J[MarpaMMa COCTOSHHS CIIIIABOB XUMHUYECKIX COeMHEHUH. [lmarpamma
COCTOSIHHUS CIUIaBOB, UCTIBITHIBAIOIIUX (Da30BBIE MPEBPAICHUS B TBEPIOM COCTOSHHH.

6. OH/JI OEHOYHBIX CPEJICTB

6.1. IlepeuyeHb BUI0B OLIEHOYHBIX CPEICTB

3auért
HToroBsIit 6ain «3a4€T» COOTBETCTBYET KPUTEPHUIO OICHHBAHUS dTara (OPMHUPOBAHKS KOMITIETSHIINH «OCBOCH).
HroroBeii 6amt «He3a4€T» COOTBETCTBYET KPUTEPHUIO OLIEHUBAHUSI 9Tara (OPMUPOBAHHS KOMIIETCHIINN «HE OCBOSH).

6.2. TeMbl NUCbMEHHBIX PadoT

KypcoBsle 1 KOHTPONBHBIE PA0OTHI HE MPEAYCMOTPEHBI YUeOHBIM INIAHOM

6.3. TunoBbie KOHTPOJIbHBIEC 32JaHUA MU HHbIE MaTepuaJbl, HEO0XOANUMBIE /I OLEHKH 3HAHUH, yMeHMIl ¥ (MJIM) HABBIKOB

. ATOMHO-KPHCTaJUIMYECKOE CTPOESHUE METAJIIOB.

. OCHOBHBIE MTapaMeTphl KPUCTATTHUECKON PEIIeTKU

. OCHOBHBIE THIIBI KPUCTAUIMYECKUX PEILETOK.

. IlonsiTe 00 M30TPONMHU M AaHU3OTPOIIHH.

. OCHOBHOE MOHSTHE, HA3HAYEHHUE U CIIOCOOBI ONpeAeeHrs] HHIEKCOB Muuiepa.

. PEeHTreHOBCKMI CTPYKTYPHBII aHAIN3 AJIs ONpeAeIeHUs TapaMeTPOB KPUCTAJUINYECKOM PELIETKHU.
. Amotponus iy HoNMuMopdHEBIE PEBpaIICHNUS.

. MarHuTHBI€ CBOIICTBA MaTEepHUaJIOB.

. Toueunsle neeKTh KPUCTAIUINIECKUX PELIETOK.

10. JIuneliHble NePeKTh KPUCTAIUINICCKUX PEIICTOK.

11. II1OTHOCTH AUCIOKAMU B KPUCTAJUTMUECKUX pEIIeTKaX.

12.MexaHu3M KpUCTaJUIN3alUN METaJUIOB.

13. OcHOBHBIE 3aKOHOMEPHOCTH KPUCTAIN3ALMN METAIJIOB.

14. CrpoeHne METAIIIMYECKOTO CIIMTKA.

15. U3ydeHue CTpyKTypbl KpUCTAIUIN3AUY METAJLIOB.

16. [TonaTtue o cruIaBax ¥ METOJIBI UX HNOJTYYEHHUS.

17. Kimaccudukanus criaBoB TBEPIBIX PaCTBOPOB.

18. Kpucramnusanus crnasos. [IoHaTue o tuarpaMme COCTOSHUSL.

19. InarpaMma COCTOSTHUSI CTUIaBOB ¢ HEOTPAHUUYEHHON paCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSHUH
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20. /IlnarpamMma COCTOSIHUSI CIUTaBOB C OTCYTCTBHEM PACTBOPHUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHHUH.
21. JIuarpamma COCTOSIHUS CIUIABOB C OTPAHUYEHHOM paCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPAOM COCTOSIHHH
22. lnarpamMma COCTOSTHUS CIUTABOB, KOMITOHEHTBI KOTOPBIX 00pa3yloT XUMUICCKHE COSTUHEHHS

23. Jlnarpamma COCTOSIHUS CTIJIABOB, HCIIBITHIBAIOMINX (Da30BbIE MPEBPAIICHUS B TBEPOM COCTOSHHU.

24. CBsi3b MEXIy CBOMCTBAMH CIUIABOB U TUIIOM JAMArpaMMBbl COCTOSIHUSL.

25. MexaHu4eckasi IPOYHOCTh METAIIIIOB

26. OCHOBHBIE XapaKTEPUCTUKU IPOYHOCTH METAILIIOB

27. Bna)xHOCTHBIE CBOCTBA AUIIIEKTPUKOB.

28. TemoBble CBOWMCTBA AUAICKTPUKOB

6.4. MeTonuyeckue peKOMEHIAIUH K MPOBEAEHUI0O HTOrOBOT0 KOHTPOJIS 10 TUCIUIIIHHE (MOTYJII0)

Ha uTOroBBIif KOHTPOJIE BRIHOCUTCS Y4eOHBII MaTepHall, PACCMOTPEHHBINA Ha JICKIMOHHBIX U Ta00PAaTOPHBIX 3aHATHSIX, a TAKKE
TEMBI, KOTOPBIC OBIIH MPEUIOKEHBI VISl CAMOCTOSATEIIFHOTO H3yICHHS.

DopmMoii TPOBEIEHNUS UTOTOBOTO KOHTPOJIS IO IaHHOW TUCIMILUIHHE SIBIISIETCS 9K3aMEH, KOTOPBI TPOBOAUTCS B YCTHOH hopme ¢
WCTIONb30BaHHEM OUIIETOB, COACPIKAIINX TEOPETUUECKYIO YacTh. Taioke TOMyCTUMO MPOBEIEHHE UTOTOBOTO KOHTPOJIS B
nrckMeHHOH opme. O GpopMe MPOBEACHHUSI UTOTOBOTO KOHTPOJIS CTY/ICHTHI TOJDKHEI OBITH OIOBEIICHEI 3a0JIarOBPEMEHHO.
JlucrunnHa nperycMaTpUBaeT BEICTAaBICHHE OIICHKH HAa OCHOBAHHUH IIOJTyIC€HHBIX 0aJlIOB B IEPHO OCBOCHHS AUCIUIUIMHEI IPH
YCIIOBUH YTBEPIKAEHHOM OabHO-PEHTHHTOBOM cuCTeMBI. JlomycKaeTcst mpenojaBaTeeM BhICTaBIATh 3aU€T Oe3 MPOBEACHUS
TpOLEAYPHI 3a4€Ta (aBTOMATHYECCKH) IIPU YCIOBHUH MOCEICHUS CTYICHTOM BCeX 3aHATHIH (0€3 MPOITyCKOB 10 HEYBAXKUTEIEHBIM
[IPUYMHAM) U BBIIOJIHEHUH BCEX MPAKTUYECKUX 3aJaHUM.

Bo BpeMs OArOTOBKU K OTBETY Ha SK3aMEHE UCIIOJIb30BaHUE CIPAaBOYHOM IUTEPATYpPhl HE IOIIYCKACTCA.

7. YAEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1. Pexomenayemasi quTeparypa

7.1.1. OcHOBHAs JIMTEpaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBo, rof
JI1.1 | Pxesckas C. B. MartepuanoBezieHue: PaAKTUKYM M.: Jloroc, 2006
JI1.2 | Yepeauuuenko B. C. MarepuanoBeaenue. TexHOI0Ius KOHCTPYKIIMOHHBIX M.: Omera-JI, 2006
MaTepuaioB: Y4e0. mocobne
JI1.3 | Masranesa A. B. MartepuanosenieHue: Kype JEKIU Hosocubupck: HTABT, 2005
JI1.4 | Ap3zamacoB b. H., MarepuanoBeieHIe: YUeOHUK JIJIS BY30B M.: U3a-Bo MITY um. H. O.
Myxun I. T baymana, 2005
JI1.5 |Yymauenxo 1O. T, MarepuanoBeeHue: yaeOHUK Poctos v//l: ®enukce, 2005
Yymauenko . B.
JI1.6 | Antonos A. U., KoHCTpyKIIMOHHBIE U NIEKTPOTEXHIUUECKHUE MaTepUabl Upxkyrck: OO0 Menuamup,
Ionenko T. B., TEXHOJIOTHH: yIeOHO-MEeTOJIIecKoe Iocodne 2023
Xauesckuii B. ©.

7.1. Pexomenayemas iuteparypa

7.1.2. JlonoiHUTEILHAS JTUTEPATypa

ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBO, ron

JI2.1 |Ilnmowkun B. B. Marepnanosenenne: yae6. aiust CI1IO M.: IOpaiir, 2018

7.3.1 JInueH3uoHHOE U CBOOOHO pacnpocTpaHsieMoe NPorpaMMHoe odecrieyeHne, B TOM YHcje 0Te4eCTBEHHOI0
TPOU3BO/ICTBA

7.3.1.1 | Onepaunonnas cucrema Windows

7.3.1.2 | Taket mporpamm MicrosoftOffice

7.3.2 Ilepeyenb npodeccuoHAIBHBIX 023 JaHHBIX U HH(POPMALUMOHHBIX CIIPABOYHBIX CHCTEM

| 8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIHUIIIMHBI (MO YJIA)

| HazzaueHne O6opyaoBaHIe
YuebHas AyIUTOPHS quts | [Tepeyens:

[IPOBEICHUS 71a00paTOPHBIX | - OCHOBHOTO 000PYIOBaHHUS:

3aHATHHA Crenn: DIeKTpOTEeXHUUYECKHE MaTepHaIbl




