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1. HEJU U 3AJAYU OCBOEHUSA JUCIHUITJIMHbI
Ilesin 0OCBOEHHUSI JUCIMILIMHBI: TIO3HAHKUE MPUPOJIBI U CBOHCTB MaTEPHAJIOB, a TaK¥Ke
METOJIOB M3MEHEHHUS HMX CBOMCTB i Hauboiee 3(PQPEKTUBHOTO HCIOIB30BAHUS B
TEXHHKE; U3ydeHue pu3nveckux u PU3NKO-XUMHUUECKHX MPOIECCOB, JIEKAIIUX B OCHOBE
COBPEMEHHBIX TEXHOJOTHH, MPUMEHSEMBIX B MPOU3BOJCTBE B PA3IUYHBIX OOJACTIX
HAayKd Y TEXHUKH. JlaTh cTyJqeHTaM 3HaHHUS O CTPYKTYypE M CBOWCTBAX TBEPHBIX TeJ, BKIFOYAS

O6H.[I/Ie MMpeaAcCTaBJICHUA O CTPOCHHH KpPUCTAJUIOB, O I[e(i)eKTaX pPCajIbHOI0 KpHCTAJLJId, TCOPUAX

XUMHUUYECKOU CBI3U U T.1.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII

JIuciMIuinHa OTHOCUTCSI K OCHOBHBIM JTUCITUIUTMHAM TTpodeccruonanbHoro mukia b.1
U SIBISIETCS OIHOW W3 JUCHHIUINH, (opMUpyOmUX MpodeccruoHanbHble 3HAHUS U
HABBIKM, XapaKTepHbIe i1 OakajgaBpa Mo HampapieHuto noarotoBku 28.03.02 —
Hanounxenepusi.

N3yyeHne NaHHOW MUCHUILIMHBI 0a3UPyeTCS Ha 3HAHMS CTYJICHTOM OCHOBHBIX MOJIOKCHUM
CJICAYIOIHNX KYpPCOB U JUCHUIIIINH:

e AHanuTHYeCcKas reOMETpus U JUHEHHas anredpa
Huddepennmanbapie ypaBHEHUS U AUCKPETHAS MaTeMaTHKa
Nndopmatrka

Hcropust pa3BUTHS TEXHOJIOTUN
MaremMaTn4ecKuid aHau3

O3HakoMHUTEIbHAS TPAKTHKA

OCHOBBI HAHOTEXHOJIOTUM U HAHOMATEPHAJIOB
[IpuknanHas MexaHuKa

dusuka

Xumus

DKkonorus

Ui OCBOEHUS NMCLMILIMHBI CTYJEHT IOJDKEH MMETh CIENYIOLIUE «BXOJHBIC» 3HAHMS,
YMEHUS, HABBIKM U KOMIIETECHLIUHU:
3HaHME 0a30BBIX MOHATUH M OHpelNeseHUH B 00JacCTH HEOPraHM4EeCKOW XMMHU, MEXaHUKH
MaTepHajoB, OCHOB TEOPUH YIPYTrOCTH, IUIACTUYHOCTH U Pa3pyLIECHUS MaTEPHAJIOB;
® CIOCOOHOCTH MCMOJB30BaTh CIIPABOYHbIE JOKYMEHTHI 1 TOCYapCTBEHHBIE CTAaHAAPTHI;
® CIOCOOHOCTh HCIONB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCHUIUIMH,

NPpUMCHATH MCTOJIbI MATEMATUYCCKOI'O aHaJIn3a U MOJCIINPOBAHUA .
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Pe3ynbTathl OCBOGHMS AMCLUMIUIMHBI OynyT HEOOXOIMMBI Ui JalibHEHIIero mporecca
o0y4eHHss B paMKax MOATAIHOro (hOPMHUPOBAHUS KOMIETEHIMH NpU H3YYEHHM CIEIYIOLIMX
JTUCLUIUINH:

BbICOKOBaKyyMHBIE TEXHOJIOIHYECKHE ITPOLIECCH B HAHOUHKEHEPUH
JlmarsocTuka rnojaynpoBOJIHUKOBBIX CTPYKTYP

KomMmno3unmonHsle MmaTepranisl. MeTtaimnoMaTpuyHble, ¢ TOIMMEPHON MaTpULEen
MarepuanoBeeHIe HAaHOMATEPUAJIOB 1 HAHOCUCTEM

MeTo/1bl TMarHOCTUKU B HAHOTEXHOJOTUSIX

Mertonsl ¥ CpecTBa U3MEPEHUI U KOHTPOJIS

Hanonnektponuka

Cucremsl ynpaBiaeHHs TEXHOJOIMYECKUMHU IIPOLIECCaMU

CrpykTypa U CBOMCTBA METaNIMYECKUX HAHOMATEPHUAJIOB
TexHOIOrN4YecKrne CUCTEMBI B HAHOTEXHOJIOTUAX
DU3UKO-XUMUYECKHE OCHOBBI HAHOTEXHOJIOTUH

e DJIEKTPOTEXHMKA U DJIEKTPOHUKA

a TaKXKe U1 MPOXOXKIEHUS MOArOTOBKM K CJaye M cJaya rocyJapCTBEHHOI'O SK3aMEHa,
NPEAJUIIIOMHON TPAaKTHKH, 3alUThl BBITYCKHOM KBaMU(UKAIMOHHOW paboOThl, BKIIOYAs
MOATOTOBKY K IPOLEAYPE 3aIUUTHI U IPOLEAYDPY 3AILUTHI.

3. IEPEYEHDb [INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 11O JUCIUIIVIMHE
MOAYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIbTATAMHU
OCBOEHMUMH OITOII

[Ipomecc HampaBjieH Ha (HOpMHpPOBAHUE

KOMIIETCHIIUIA:

N3YUYCHUA  JUCHUIIIIMHBI CIICAYIOIIN X

Koa u naumenoBanue

HepequL INJIAHUPYEMBIX PE3YyJbTATOB oﬁyqemm o AMCIMIIJINHE

peajsuzyemMoii (MO1yJ110), COOTHECEHHBIX ¢ HHAUKATOPAMM T0CTHKEHHS
KOMIIeTEeHIIUH KOMIIeTeHII U
OIIK-1 3Hatb: wuHpOpPMAIMIO O CYLIECTBYIOIIMX THUMAX M Mapkax

CrniocobeH permathb
3a71a4u
npodeccruoHanbHON
JeATeIbHOCTH Ha
OCHOBC IPUMCHCHUA
CCTCCTBCHHOHAYYHBIX U

MaTepHaJIOB, UX CTPYKTYpE U CBOMCTBAX MPUMEHUTEIBHO K PELICHUIO
MIOCTABJIEHHBIX 3aJ]a4 B IPO(eCcCHOHATIbHON NeSTEIbHOCTH.

YMeTh: OCYIIECTBIISATh BEIOOp MaTepUaJIOB M YNPABIATh KaueCTBOM
FOTOBOIO IPOJYKTa Ha OCHOBE aHaIM3a YCIOBUN JKCIUIyaTalUuH
u3zenuil B 1pohecCuOHaNbHON NeSTENbHOCTH.

OO0IIEeNHKEHEPHBIX

3HaHUH, METO/10B Baaners: MeTogamu BeIOOpa MaTepUaloB M YNPaBISATh KaueCTBOM
MaTeMaTUYECKOro rOTOBOTO MPOAYKTAa Ha OCHOBE aHajlu3a YCJIOBUM SKCILTyaTalluu
aHaJIM3a u U3IeIi B Tpo(eCCHOHANIBHON TSI TEIbHOCTH

MOJIEITMPOBAHUS

OIIKG6 3HaTh: OCHOBHBIE METO/Ibl UCCIIEIOBAHMS CBOMCTB MaTEPUAJIOB.
CnocobOen npuauMath | TeopeTndeckyro 0a3y O MeTolax, CpPEACTBAX, TEXHOJOTHSIX H
000CHOBaHHBIE aNropuTMax pelieHus mpodeccuoHaTBHBIX 3a71a9

TEXHUYCCKUE PEIICHHUS
B PO eCCHOHAIILH O1
NEeSITEIHOCTH,
BBIOHUpATH

YMeTb: NPUMEHATH MMEIONIYIOCS METONOJOIMUECKY0 0a3y i
pellleHus] KOHKPETHBIX MPHUKIAAHBIX 3a7ad Mpo(ecCHOHaIbHON
JESTENIBHOCTH; OLICHUTh MOBEJCHUE MAaTEpHUalla U IPUYHUHBI OTKA30B

®opma A
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3¢ deKkTUBHbIC U Jerajied  MalMH —[pH  BO3MCHCTBMM HAa  HHUX  Pa3JIMYHBIX

Oe3ormacHbIe AKCILTyaTallMOHHBIX ()aKTOPOB;

TEXHUYECKUE CPEe/ICTBA

Y TEXHOJIOTUU Baaners: HaBplkamMu momcka, aHalM3a W CHCTEMaTU3alluU
TpeOyemolt  uHpoOpManuu IS pelmieHus  3aJad  CBOeH
podecCHOHATIBHOMN NesSTeTbHOCTH

4. OBIIAA TPYAOEMKOCTD JUCIUIIJTINHBI

4.1. OO0beM IMCHUIJIMHBI B 3a4eTHBIX efuHunax (Bcero) — 3 3ET.

4.2. O0BbeM AUCHMIUIMHBI 0 BUIaM y4eOHOH padoTsl (B Uacax)

®opma 00y4yeHHs - OUHASA

KosaunyecTrBo yacoB (popma 00yuenusi —

Bua yueOHoii padoThl ouHas)
Bcero no B T.Y. II0 ceMecTpaM
TJIaHY 3 4 5 6
1 2 3 4 5 6
KontakTHast pabota 00y4arommxcs ¢ 64/64 - 64/64 -
mpenojaBaTesaeM B cOoTBeTcTBUU ¢ YII
AyIUTOpHBIC 3aHATHSA:
e Jlekruu (B T.4. 0 ITpIT)* 32/32 - 32/32 -
® MPaKTUYECKHUE U CEMHUHAPCKUE 3aHATHUS - -
(B T.4. 0 [IpIT)*
e 51abopaTOpHBIC PAOOTHI, MTPAKTHKYMBI (B 32/32 - 32/32 -
T.4. 0 [TpID)*
CamocrosiTenbHas padbora 44/44 - 44/44 -
dopma TEKyLIEro KOHTPOJI 3HAHUN U TeCTUpOBa- | - TECTUPOBA- -
KOHTPOJIL CAMOCTOSITEJIbHON paboThI: HHUE, HUE,
TECTUPOBAHUE, KOHTP. paboTa, YCTHBIU YCTHBIN
KOJUTOKBHYM, pedepat u ap. (He MeHee 2 orpoc, orpoc,
BHUJIOB) 3allnTa 3aIlNTa
n1abopaTopH 1a0opaTopH
BIX paboT BIX paboT
Buzbl npoMexXyTOYHOU aTTeCTalluu 3auer - 3auer -
(x3amen, 3a4eT)
Bcero 4acoB o JUCHUILIMHE 108/108 - 108/108 -

*B cnyuae HeoOXooumocmu UCHONb308aHUSL 8 YUeOHOM Npoyecce 4acmuyHO/UCKIIOYUMENbHO
OUCTAHYUOHHBIX 00PA308AMENbHbIX MEXHON02Ull 8 mabauye uepe3 Ccleul YKA3bl8aAemcs

Koqudecnmeo 4acoe pa6ombl

HIIC ¢ obyuarowumucs 015

OUCAHYUOHHOM hopmame ¢ NPUMeHeHUeM INeKMPOHHO20 0OVUEHUSL.
*yacwl [Ipll no oucyunnune ykasvigaromes 6 coomgemcemeuu ¢ Y11, 6 ciyuae, eciu oucyuniunou

npeoycmMompeHo

npogeccuoHanrbHoOU 0esimelbHOCMbI0 00Y4aAOUUXCAL.

®opMa 00y4eHUSsI — 0YHO-320UHAS

BbINOJIHEHUE OMOECIbHLIX  DIeMEHMNO8 pa6om,

nposedeHus: 3aHAMul 8

CBA3AHHLIX ¢ OYOywell

Bua yueOHoii padoThl

KosauuectBo uyacos (popma o0yueHusi — 0uH0-

3a04Hast)

Bcero no B T.4. [10 ceMeCTpaM
IUIAHY 3 4 5 6
1 2 3 4 5 6

®opma A
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KonTakTHas paboTa 00y4aromuxcs ¢ 16 16 -
MPEToJIaBaTeJIEM B COOTBETCTBUM € Y11
AyIUTOPHBIC 3aHATHS: 16 16
e Jlekuuwu (B T.4. 0 ITpIT)* 4 4 -
® TIPAaKTHYECKHE U CEMUHAPCKUE 3aHITHS -
(B T.u. 0 TIpIT)*
e Jj1abopaTopHbIe pabOoThI, MPAKTUKYMBI (B 12 12 -
T.4. 0 [TpID)*
CamocrosiTensHas paboTa 92 92 -
®dopMa TeKyIIero KOHTPOJIsd 3HAHUN U TECTUPOBA- TECTUPOBA- -
KOHTPOJISI CAMOCTOSTEIbHON PabOTHI: HHUE, HUE,
TECTHUpPOBaHHE, KOHTP. paboTa, YCTHBIH YCTHBIH
KOJUIOKBUYM, pedepat u ap. (He meHee 2 orpoc, orpoc,
BUJIOB) 3aImTa 3aIuTa
n1abopaTopH 1a0opaTopH
BIX paboT BIX paboT
Buzbl npoMexyTOYHOM aTTeCTalluu 3ayger 3auger -
(x3amen, 3a4eT)
Bcero 4acoB 1o JUCHUILIMHE 108/108 108/108 -

dopma 00ydeHHUs - 3209HAasA

KouunyecTrBo yacoB (popma 00yuenus: —

. 3a04Has)
Bup yueOHoii padoTsl
Bcero no B T.4. [10 ceMecTpaM
IJIAHY 4 5)

1 2 4 5
KonTtakTHas pabota o0y4arommxcs ¢ 8 8 -
MPENOAABATEIEM B COOTBETCTBUM € YII
AyIUTOpHBIE 3aHSTUSL: 8 8
e Jlexkuuu (B T.u. 0 ITpID)* 2 2 -
® [PaKTUYECKHUE U CEMHUHAPCKHUE 3aHSATHUS -

(B T.u. 0 [IpI)*
e jabopaTopHble pPabOThl, MPAaKTUKYMBI (B 6 6 -
1.4. 0 [TpIll)*
CamocrosTenbpHas paboTa 96 96 -
dopMa TeKyIEero KOHTPOJIsd 3HAHUN U TECTUPOBA- TECTUPOBA- -
KOHTPOJISI CAMOCTOSATEIbHON PabOThI: HHE, HHUE,
TECTUPOBAHUE, KOHTP. padoTa, YCTHBIN YCTHBIN
KOJUIOKBHYM, pedepat u 1p. (He meHee 2 orpoc, orpoc,
BUJIOB) 3ammra 3ammTa
nabopaTopH nabopaTopH
BIX paboT BIX paboT

Buzbl npoMexyTOYHON aTTeCTalluu 3auger 3auger -
(sKx3ameH, 3a4eT) 4) 4)
Bcero 4acoB 1o TuCHUIIHHE 108/108 108/108 -

4.3. Copaep:xkanue THCHUILTHHBI (MoayJsi). PacnipenesieHue 4acoB Mo TeMaM U

®opma A

Crpannna 5 u3 18




MuHHCTEPCTBO HAYKH U BICIIETO 0Opa3oBanust PO
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BH/JIaM y4e0OHOI padoThbI:

®opma 00y4eHus — ouHan

Bunbl yueOHBIX 3aHATHI

AyAuTOpHBbIE 3aHATHS

Ha3Banmue pa3aejioB
H TEM

IpakTu-
YecKue
3aHATHSA,
ceMHuHAap

Bcero
JeKIUHA

Jlabopa
TopHAas
padora

B T.4.
3aHATHS
B MHTEp-
AKTHUB-
HOM

Camoc-
TOSI-
TeJbHaA
padora

dopma
TeKylero
KOHTPOJIs

3HAHUI

1 2 3 4

dopme
6

8

1. MukpocTpyKkTypa

Tecrupo-
BaHHE
YCTHBIN
orpoc

2. Ctpykrypa
TBEPABIX TEJ

20 6

Tecrupo-
BaHUE,
YCTHBIN
OIpoc,
3aIuTa
naboparop
HBIX padoT

3. dedexTo B
KpHCTaJIax

20 6

YcrHbIi
orpoc,
TECTUPO-
BaHUeE,
3aIuTa
saboparop
HBIX paboT

4. CnaBbl

20 6

YcrHbIi
orpoc,
TECTUPO-
BaHWE,
3aInTa
naboparop
HBIX paldoT

5. Auddys3us

20 6

Tectupo-
BaHME,
YCTHBII
orpoc,
3aIuTa
naboparop
HBIX paboT

6. Mexannueckue
CBOMCTBA 20 6

Tecrupo-
BaHUE,
YCTHBII
oIpoc

Hroro 108 32

32

44

®opma 00y4eHHs1 — OUHO-3A04HAA

Buabl y4eOHBIX 3aHATHH

Ha3zBanue pa3nesion

AyIuTOpHbIE 3aHATHS

Bcero
H TeM IIpakrTu-

JICKIINHN
YeCKHe

Jladopa
TOpHAas

B T.4.
3aHATHSA
B HHTEp-

Camoc-
TOSA-
TeJbHAs

dopma
TeKyIIEero
KOHTPOJIsI

3HAHMI

®opma A
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3aHATHS,
ceMHuHap

paGora

AKTHB-
HOH

pa6ora

1 2 3 4

dopme
6

8

1. MukpocTpyKTypa
17 1

14

Tectupo-
BaHUE
YCTHBIN
orpoc

2. CtpykTypa
TBEPABIX TeJl

19 1

16

Tectupo-
BaHME,
YCTHBII
ormpoc,
3aIuTa
naboparop
HBIX paboT

3. edexTo B
KpHCTAIIIIaX

19 1

16

YcrHbli
orpoc,
TECTHPO-
BaHUE,
3aIuTa
naboparop
HBIX paboT

4. CnaBbl

16

YcrHbIi
orpoc,
TECTUPO-
BaHUeE,
3aIurTa
saboparop
HBIX paboT

5. Quddyzus

18 -

16

Tectupo-
BaHMUe,
YCTHBIN
ompoc,
3aInTa
Jaboparop
HBIX paldoT

6. Mexannueckue
CBOICTBa 16

14

Tectupo-
BaHUE,
YCTHBII
orpoc

Hroro 108 4

12

92

®opma o0yuyeHus — 3a0uHan

Bunbl yueOHbIX 3aHATHH

AyauTopHbIe 3aHATHS

Ha3zBanue pa3nesioB
U TeM

IIpakru-
YecKue
3aHATHA,
ceMHUHAp

Bcero
JeKINHA

JlaGopa
TOpHAasA
paéora

B T.Y.
3aHATHSA
B HHTEP-
AKTHUB-
HOM

Camoc-
TOSI-
TeJIbHAasI
padora

dopma
TeKylero
KOHTPOJIsA

3HAHUI

1 2 3 4

dopme
6

8

1. MukpocTpyKkTypa
16

16

Tectupo-
BaHUE
YCTHBII
orpoc

®opma A
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2. Ctpykrypa
TBEPABIX TEJI

20 2

16

Tectupo-
BaHUE,
YCTHBIN
orpoc,
3aIuTa
nmaboparop
HBIX paboT

3. dedexTo B
KpHUCTaJIax

18

16

YcrHbIH
orpoc,
TECTUPO-
BaHUeE,
3aIurTa
Jaboparop
HBIX padoT

4. CraBbl

18

16

Y cTHBIN
orpoc,
TECTUPO-
BaHUE,
3aIuTa
naboparop
HBIX padoT

5. Muddys3us

16

16

Tectupo-
BaHMUe,
YCTHBII
orpoc,
3aIuTa
saboparop
HBIX paboT

6. Mexannueckue
CBOMCTBa 16

16

Tectupo-
BaHME,
YCTHBIN
onpoc

3auer 4

Hroro 108 2

96

5. COIEPKAHME JUCLHUIIITAHBI (MO TYJIST)

Pa3znen 1. MukpocTpykrypa.

Benenne B pusznueckoe MmatepuanoBenenne. MUKpOCTPYKTypa.

Pasznen 2. CTpykTypa TBepabIX TeJl.

MexaTomHOe B3aumonencTsue. Buabl cBsseil. Kpucramumueckue cucremsl U

MIPOCTPAaHCTBEHHbIE peEIIETKH. KpucTaimmmyeckue CTpyKTypbl

KpUCTAIIOTpaQUIECKUX  TIIOCKOCTEH

HaIlpaBJICHUH.

MECTAaJIOB.

Nunekcul

DKcnepuMeHTalbHbIE

KpHUCTalIorpadudecKkue METOAbl UCCIENOBaHHUS KpUCTAIOB. 3akoH bparros-Bymnwoda.

PentrenoBckue MCTOABI HNCCIICIOBaHUA.

Kpucrannorpadudeckne TeKCTypsI.

®opma A

OneKTpoHHas

MUKPOCKOIHS.
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Pasnea 3. JlepexTnl B KpUCTALIAX.

Hedextsl B kpuctamnax. Knaccuduxanus nedextoB. ToueuHble TePEKTHI.
TepmogunamMuka  TOYEUHBIX  Je(PeKTOB.  DKCIEPUMEHTAIBLHOE  JI0KA3aTEIbCTBO
CYIIECTBOBAHUS TOYEYHBIX JaedekToB. Jucrmokanmu. Buabl auciokanmii. ['eomeTtpus
TUcIoKanuii. Metonbl oOHapyXeHHs auciokanuii. Mexx3epeHHble rpaHullbl. DazoBbie
rpanunel.  Kinaccudukamus  ¢a3oBbix rpanun. DeHOMEHOJIOTHYECKOE  OMKCAaHUE

MeX(pa3HbIX TpaHULl.

Paznen 4. CiiiaBbl.

Crpoenne cnnasoB. I[IpaBuno ¢a3. IlpaBuno orpeskoB (pbiuara). [Inarpamma
COCTOSIHMSI CIJIaBOB. Buabl auarpamm coctosHus. TepMoauHaMuKa CIIaBOB. TBepible

pacTBOpBL. IHTEpMETAIIIMYECKHE COEAMHEHNS. Y TIOPSOYCHHBIE TBEPABIE PACTBOPHI.

Paznen 5. Inddysus.

OcHoBHble 3akoHbl aAupPy3un. Korpduuuent nuddysuu. Atomucruyueckuit
MexaHusM 1updy3un B TBepaoMm Tene. Koppemsaunonusie 3¢ dektsl. Xumuueckas
mudpodys3us. Tepmonunamuyeckuil ¢akrop. Auddys3us mo Mex3epeHHbIM TI'paHHUIAM.

Juddysus B HemeTauiax: HOHHBIC ITPOBOHHUKH.

Paznen 6. Mexanuueckue cBoiicTBA.

Hanpsokenuss u  ngedopmanus.  Ympyras nedopmanus. [lmactuyeckas
negopmarisi MOHO- W TOJUKPUCTAIIOB. MeXaHU3Mbl IIACTHYECKON JeopMalnu.
ConpoTtuBiieHHE UAEANbHON peleTku cABUry. CKOJIbXEHUE IUCIOKAlUMi, Kak IpoLecc
TUTACTHYECKOro  JAeOpMUpOBAaHUS. JIMCIIOKAIMOHHBI MEXaHU3M JBOWHHUKOBAHMSL.
Bnusiaue miactuyeckoil nedopManuu Ha CTPYKTYpy MeTaisioB. Tekcrypa aedopmanuu.
BrusHue mulactuueckod gedopManMu  Ha  CBOMCTBA MeTayia - JeopMalMOHHOE

ynpouHeHue (Hakiien). CBepXmiIacTHYHOCTh METAJUIOB U CILIaBOB.

6. TEMbI IPAKTUYECKHNX 1 CEMUHAPCKHUX 3AHSTHIA
Pa3znen 1. MukpocTpykrypa.

Tema 1. Baemenue B ¢usmueckoe MarepuaioBenenue. MukpocTpykrypa (dhopma

MIPOBENICHUS — CEMUHAP, TUCKYCCHS ).

Pa3gen 2. CTpykTypa TBepAbIX TeJl.

Tema 1. Kpuctannmueckue cUCTEMbI U TPOCTPAaHCTBEHHBIE pemieTk. Kpucrammueckue
CTPYKTYpbl MeTaj1oB ((popma mpoBesieH!s] — CEMUHAp, JUCKYCCHS).

Tema 2. Hnpexkchl KpucTauiorpaguueckux IJIOCKOCTEH © HampabieHui (popma

MPOBEICHUS — CEMUHAP, TUCKYCCHS).
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Tema 3. DkcrnepuMeHTalbHBIE KpUCTAUIOTpaUUYECKHE METOJAbl  HCCIEIOBAHUS

KpucTauioB (hopma MpoBeaeHUs — CEMUHAP, TUCKYCCHS).

Pa3nen 3. lepekThl B KpUCTALIAX.

Tema 1. Jledextsl B kpucramnax. Kinaccudukarmus aedextoB. Toueunbie AeEKTHI
(popma mpoBeneHuss — ceMUHAP, TUCKYCCHS).

Tema 2. [{ucnoxanuu. Buasr aucnokanuii. ['eomerpust qucnokanuit (hopma nposeneHus
— ceMUuHap, TUCKYCCHUs).

Tema 3. Metonsl oOHapyxeHus auciokanuii (dopma mpoBeneHUS — CEMHUHAp,
JIUCKYCCHS).

Tema 4. ®a3oBbie rpanunsl. Knaccudukamus da3oBbix rpanuln (hopma mnpoBeneHUus —

CEeMHHAp, TUCKYCCHS).

Paznena 4. CiiiaBbl.

Tema 1. Crtpoenue crutaBoB. IlpaBuno da3. IIpaBuno otpe3koB (pberuara) (dhopma
MIPOBEACHUS — CEMUHAP, TUCKYCCHS).
Tema 2. Jluarpamma cocTOsiHUS CIUIaBOB. Buabl auarpamm coctosiHusg (dopma
IIPOBEICHUS — CEMUHAP, TUCKYCCHS).

Tema 3. Tepmoaunamuka criiaBoB (popMa IPOBEACHHS — CEMUHAP, AUCKYCCHS).

Paszpnen S. Iudp¢ysus.

Tema 1. OcHoBHbIE 3ak0HBI AU Dy3un (Ppopma MpoBeeHUsT — CEeMUHAP, TUCKYCCHS).
Tema 2.Korpdunuent nuddysuu (hopma mpoBeaeHnus — CEMUHADP, TUCKYCCHUS).

Tema 3. Atomuctuyeckuit MmexanusMm nuddys3un B TBepaoM terne (hopma IpoBeAeHUs —
CEeMUHap, TUCKYCCHUS).

Tema 4. Xummnueckas nupdysus (popma npoBeaeHUst — CEMUHAP, AUCKYCCHUS).

Paznen 6. Mexann4yeckue cBoiicTBa.

Tema 1. Hanpsokenus u negopmauus. Yopyras nedopmauust (hopma npoBeneHUs —
CeMUHap, TUCKyCCUs).

Tema 2. Ilmactuyeckas npedopmainuss MOHO- U IOJMKPUCTAUIOB. MeXaHU3MBbI
iacTudeckoi aegopmanuu (Gopma npoBeeHUs — CEMUHAP, JUCKYCCHS).

Tema 3. Bmmsaue mnmactuyeckod paedopmanuu Ha cBodcTBa MeTawioB ((opma

MIPOBEJIEHUS — CEMUHAP, TUCKYCCHUS ).

7. JABOPATOPHBIE PABOTHBI, IPAKTUKYMBbI

n/n

Tema 3anaTus. Kparkoe conepxanue. Oo6bem Paznen
B Yacax | NMpOrpamMmbl
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1. Jlaboparopnass padora Ne 1. H3mepeHue TOJIIMHBI
OKHCHBIX M META/NINYECKHUX IIJIEHOK. Paznen 2.
6 CrtpykTypa

Heab pabdorbi: Ilo3HAaKOMHTBCA C  METOJAMH
TBECPABLIX TCJI.

KOHTPOJIA TOJIIMHBI OKUCHBIX U METAJUIMYCCKUX ITJICHOK

2. JlabopaTropuasi padora Ne 2. H3mepeHue TOJNIIMHBI Paznen 3.
AMMUTAKCHANBHBIX C€JI0EB M KOHTPOJb NapaMeTpoB HedexTo B
AP PY3HOHHBIX CTPYKTYP. KpHUCTaJJIax.

He.]'[b paﬁ()TLI: IIO3HAKOMHUTBECA C OCHOBHBIMH 6
MCTOAaMU OIIPCACICHUS I‘JIy6I/IHBI 3aJiICraHud pn-nmepexoaoB
u TOJIIITMHBI SIIUTAKCHAJIbHBIX CJIOCB, OTpa60TaTB
TCXHOJOI'NIO X  BBIABICHUA  MCTOAOM XHUMHYCCKOI'O
OKpalIrBaHUs.

3. Jlaboparopnas paGora Ne 3. MHMsroroBieHue u
rpagyupoBKa TepMOIap. Paznen 4.

. CrnaBsl.
Heas pabGorpl: l3ydeHue OCHOBHBIX CBOWCTB 6

TepMonap ¥ BO3MOXKHOCTEH MX HCIOJIB30BAHUA TIPU
pEIIEHUHU DPA3TUYHBIX HAYYHBIX U TEXHOJOTMYECKHUX 3ajad.
W3roroBieHre u rpaiyupoBKa TEpMoIap.

4. Jlaboparopnasi padora Ne 4. [lupdy3uss B MHOroa3HoM
cuCTEeME. Pazpgen 5.

Huddyzus.

Heab pab6orbi: [l03HAKOMUTBCS € MEXaHU3MOM
MHorodaszHoi nuddysuu, ycaopusmu opmupoBanus ¢as B
muhGy3UOHHON 30HE M YCTAHOBUTH CKOPOCTH POCTa HOBBIX
daz3 mpu B3aumHON auddy3unm meramwioB. U3yduTh
METOAMKY pacyeTa KOd((UIMEHTOB B3aUMHOM AUPPy3un
0 PKCIEPUMEHTAJIHLHBIM JTaHHBIM.

JlaGoparopnasi padora Ne 5. U3zydyenune nud¢y3snoHHbIX Pasznen 5.
NMpoLEecCcOB B KPEMHHH. Hudodysus.

Henr pabdoTbl: 3HAKOMCTBO C  OCHOBHBIMHU 6
MIOJIOKEHUSAMU  TEOpUHU AUPQY3UOHHBIX IPOLECCOB, C
MeTozaMu  (OpPMHUPOBAaHUS pn-iepexofa U  KOHTPOJIEM
napamMeTpoB AU} PY3MOHHBIX POLECCOB.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB

ITpumepHas TeMaTHKa KypCOBBIX paboT:

— Ilony4yenue kapbuna KpeMHUs;

— HccnenoBanue BIMSHUSA 3JIEKTPOJIMTHOM I1a3Mbl HAa MEXaHUYECKHE CBOWCTBA
AIIOMMHUS;

— H3MeHeHHEe aKyCTHYECKUMX CBOMCTB IMEHOAMATOMUTOBOM KEPAMUKHM B IIpolecce
CIIEKaHUS;

—  BimsHume  u30TepMHYECKOro  OTKMra  Ha  TeJOoQU3MUECKHE  CBOWCTBA

IIEHOIMATOMUTOBOM KEPaMUKH;
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— OcoOeHHOCTH MOTYyYEHHs] U MEXaHUYECKHE CBOICTBA rpadeHa;

— MHccnenoBaHue TEXHOJOTMUECKUX TMPHYUH Pa3pylIEHHs KOPIYCHBIX BBIBOAOB
HOJIEBBIX TPAH3UCTOPOB;

— VYrieponHble KBAaHTOBBIE TOUKH;

— Bnusgaue nucnokanuii Ha MpoTeKaHUE JIEKTPHUYECKOr0 TOKA B CTPYKType ~MeTasul-
HOJTYIPOBOAHUK;

— ConHe4HbI€ AIIEMEHTHI, CTUMYJIMPOBaHHBIE KBAHTOBBIMU TOUKAMH .

— Bribop MaTepuanoB U peKUMOB TEPMUYECKOH 00pabOTKH B 3aBUCUMOCTH OT YCJIOBUMN

paboThI AeTasel U 3JIeMEHTOB KOHCTPYKIIMH;

— Biusaue neekTHOCTM KpHUCTANIOB HAa TEXHOJOTMYECKHE M AKCIUTyaTalMOHHBIE

XapaKTEPUCTUKHU TOJIEBBIX TPAH3UCTOPOB.

TemaTtnka KypcoBbIX paboT ompenessercs Ha kadenpe. [l BBIIOIHEHHS KypCOBOTO
IPOCKTUPOBAHUS CTYACHTHl 3aKpEIUIAIOTCS 3a BEOYLUIMMHU IIpernojaBareIsiMu  Kadeapsl,
UMEIOIIMMHA COOTBETCTBYIOLIYIO YUYEHYIO CTeneHb/3BaHue. OlLleHMBaHHE KYypPCOBBIX padoT
OCYILIECTBISICTCA HA PACHIMPEHHOM 3acelaHuM Kaeapsl C IpUIIIAllleHHEeM CTYIEHTOB I0CIe

MyOIMYHOT O TOKIaaa CTYASHTOB U KOJUIETHAIbHOTO 00CYKACHUS PE3YIbTATOB padoT.

9. IEPEYEHB BOIIPOCOB K 3AYETY

Benenue B pusnyeckoe matepuaioBeneHne. MUKpOCTpPyKTypa.

MexxaToMHOE B3auMoieicTBUE. Buibl cBs3€Eit.

Kpucrammmueckue cucteMbl 1 TPOCTPaHCTBEHHBIE pemieTku. Kpucrammmueckue
CTPYKTYPbl METAJLJIOB.

Wupekcrl kprcTamuiorpaguyeckux MIOCKOCTeH U HallPaBJICHUH.

o

DKCMepUMEHTAJIbHBIE KPUCTAIUIOrpa(pUUeCcKue METOIbl MCCIEI0BAHUS KPHCTAIIOB.
3axoH bparros-Bynbsoda.

6. PeHTreHoBCKHE METObI HCCIEIOBAHUS.

7. DneKTpOHHAs MUKPOCKOIHSI.

8. Kpucramnorpaduueckue TEKCTyphbI.

9. Jedexto B kpucrtamiax. Knaccupukamnus nedexros. Todueunbie n1eeKThI.
10. TepmoauHaMUKa TOYEUHBIX 1e()EKTOB.

11. DxcnepuMeHTaIbHOE TOKA3aTeNbCTBO CYIIECTBOBAHMS TOUECUHBIX 1€(DEKTOB.
12. Tucnokarnuu. Buael nucnokanuid. I'eoMmeTpus TUCIOKAIIHA.

13. MeToab! 0OOHAPYKEHHSI TUCITOKALIUH.

14. Mex3epeHHble T'paHUIIbL.

15. ®a3oBsie rpanunbl. Knaccudukanus ¢pa3oBbIX TpaHULL.

16. deHoMeHOIOrnYecKoe onrucanue Mexx(a3HbIX TPAHMII.

17. Ctpoenue crnaBoB. [Ipasuio da3. [IpaBuiio oTpe3koB (pbruara).
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19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.

32.

33.

34.

35.

36.

37.

. JluarpamMmma cocTosiHUS CIIIaBOB. Buibl 1uarpaMM cocTOSTHUS.
TepMoarHaMuKa CIJIaBOB.

TBepable pacTBOpHI.

WuTepMerannnueckie coelMHEHUs. YIOPsA0UCHHbBIE TBEpble PACTBOPBI.
OcHOBHbIE 3aKOHBI AUPDY3UH.

Kosppumment nuddyszun.

AToMucTHYEeCKHI MeXaHU3M AU(dy3UH B TBEPAOM Tele.
Koppensiunonusie 3G exTol.

Xumnueckas 1updyzus.

Tepmonnnamuueckuii paxTop.

Juddysus no Mex3epeHHbIM IPaHULIAM.

Juddysus B HeMeTaulax: HOHHBIE IPOBOJHUKU.

Hanpspkenus u nedhopmanus. Yopyras negopmaimsi.

[Tnactuyeckas nedopmaiiyiss MOHO- U MOJUKPUCTAIUIOB. MeXaHU3Mbl JIACTUYECKON
nedopmanu.

ConpotuBiieHue uaeanbHOU pereTku caBury. CKONbKeHHE OUCIOKaIui, Kak MpOoIecc
IUIACTUYECKOTO 1e(OPMHUPOBAHUSI.

JucnokammoHHbBIA MEXaHU3M JBOMHUKOBAHUS.

Brusiaue nnactudeckoit gedopMannu Ha CTPYKTYPY METaJUIoB.

TekcTypa nedopmanuu.

BnmstHue nnactnyeckoit reopmanuu Ha CBOWCTBa MeTajuia - eopManmoHHOe
yIpouHeHue (HaKJen).

CBCpXHHaCTI/I‘IHOCTB MCTaJIJIOB U CIIJIaBOB.

10. CAMOCTOSTEJIbBHASI PABOTA CTYJAEHTOB

Coz[epxcaHI/Ie, Tpe6OBaHI/I}I, YCIIOBUA U MOPAAOK OpraHu3alnuu CaMOCTOSTEIbHOM pa6OTI)I

oOyyaronmxcs ¢ yueroM (opMbl 00ydeHHs ONpeaessiioTes B cooTBeTcTBUU ¢ «llomoxeHuem 06
OpraHu3alMd CaMOCTOSATEIbHON paboThl 00YYArOMIMXCS», YTBEPXKIACHHBIM YUEHBIM COBETOM

vary

(mpotokos Ne8/268 o1 26.03.2019 r.).

®opma 00yueHUs — ouHAsl.

dopma
Bua camocTosiTesibHOM PadoThI KOHTPOJIA
(npopabomxa yueonozo mamepuana, | Oobem (nposepka
HazBanmue pa3aesioB u TeM peutenue 3a0au, pepepam, 00KIA0, B pewienus
KOHMPOIbHAS paboma, n0020mosKa K | 4vacax 3a0ad,
coaue 3a4uema, IK3amMeHa u op.) pechepama u
op.)
1. MukpocTtpyKkTypa e [IpopaboTka yueOHOr0 MaTepuasa ¢ 4 Tectupo-
HCIOJIb30BaHUEM PECYpPCOB yueOHO- BaHMUE,
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METOJIMYECKOr0 U MHPOPMAIIMOHHOTO YCTHBIA OPOC
oOecIieueHus TUCIIUIIINHEL,
e [loAroToBKa K TECTUPOBAHMUIO;
e JloaroroBka K ciaue 3adera
2. CTpyKTypa TBEpABIX e [IpopaboTka yueOHOrO MaTepuana c Tecrupo-
Tea BaHUE
MCI0JIb30BaHUEM PECYPCOB yUeOHO- N
METOJIMYECKOr0 U MHPOPMAIIMOHHOTO YCTHBIH
obecrieueHus TUCIUIIINHEL, 8 ong 0, 3alliTa
e [loaroToBKa K TECTUPOBAHUIO; . Opsggf HpIX
e IloaroroBka K ciaue 3adera P
3. HebexTsl B KpucTamiax | e IIpopaboTka yaeGHOro MaTepuaa ¢ YcTHbli
HCII0JIb30BAaHUEM PECYPCOB yUeOHO- onpoc,
METOJIMYECKOr0 U UHPOPMALIMOHHOTO 8 TECTUPOBAHUE,
obecrieueHus TUCIUIIINHEL, 3aImTa
e [loaroToBka K TECTUPOBAHUIO; 71ab60paTOPHBIX
e [loAroroBka K ciaye 3adera pabor
4. CnaBbl e [IpopaboTka yuyeOHOr0o MaTepuaa ¢ YcTHbI
HCII0JIb30BaHUEM PECYPCOB y4eOHO- onpoc,
METOJIMYECKOr0 U MHPOPMAIIMOHHOTO 8 TECTUPOBAHUE,
obOecIieueHus TUCIIUIUINHEL, 3aImTa
e [loaroToBka K TECTUPOBAHUIO; 1a00paTOPHBIX
e JloaroroBka K ciade 3auera pa60T
>- Mnbdysna ¢ [IpopaboTka yueOHOr0O MaTepuana c Tecrupo-
MCII0JIb30BaHUEM PECYPCOB yUeOHO- BaHHeL
METOJIMYECKOr0 U MHPOPMAIIMOHHOTO 8 YCTHbIH
oOecIeueHHUs JUCHHUILUIHHEI, Orpoc, satTa
e [loaroToBKa K TECTUPOBAHUIO; nabop ;ggf HbIX
e IloaroroBka K ciaue 3adera P
6. MexaHnueckue ¢ [IpopaboTka yueOHOr0 MaTepuana c
CBOMCTBA HCII0JIb30BAaHUEM PECYPCOB yUeOHO-
METOJIMYECKOr0 U UHPOPMALIMOHHOTO
obecrieueHus TUCIUIIINHEL, 8 TEZ:;I/II;O_

e [loxroroBka AJIs 3aIUTEI
nabopaTopHbIX paboT;
e [loaroToBka K TECTUPOBAHUIO;
e Jlonroroeka K ciaue 3auera

YCTHBIN OIIPOC

11. YYEBHO-METOANYECKOE U UTH®OPMAIMOHHOE OBECIIEYEHHUE

JUCHUILINHBI

a) CnHcok peKOMeHJ1YyeMOH JTUTepaTypbl

OCHOBHAas:

1. MarepuanoBeneHie B MarmmHocTpoeHud. B 2 4. Yacth 1 : y4eOHuK s By30B /

®opma A
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A. M. Anackun, lO. E.Cenos, A.K.Owneruna, B. H. KiumoB. — 2-e u3zg., uchnp. u
nor. — Mocksa : U3narensctBo FOpaiit, 2023. — 258 ¢. — (Bricmee oOpazoBanue). —
ISBN 978-5-534-00039-9. — Tekcr : snexktponnsid / OOpa3zoBatenpHas miaTdopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/514007

MarepuanoBeieHue B MammHOCTpoeHHH B 2 4. Yacth 2. : y4eOHHMK Juis BYy30B /
A. M. Anackun, lO.E.Cenos, A.K.Oneruna, B. H. KiumoB. — 2-e¢ u3a., uchnp. u
nor. — Mocksa : U3znarensctBo FOpaiit, 2023. — 291 ¢. — (Bricmiee oOpazoBanue). —
ISBN 978-5-534-00041-2. — Tekct : snexktpoHHbld // OOpa3zoBatenpHas miaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/514008

Poros, B. A. MammHOCTpOHTEIbHBIE MaTepUaibl U 3aroTOBKH : YU4EOHUK Uil BY30B /
B. A. Poros, I'. I'. ITo3nsik. — 3-e u3n., ucnp. u gomn. — Mocksa : M3narensctBo FOpaiiT,
2023. — 337 c.— (Bricmiee o6pazoBanme). — ISBN 978-5-534-14001-9. — Tekcr :
AIIEKTPOHHBII /l OO6pa3oBaTenbpHas matdopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/512821

[Tnomkun, B. B. Marepuanoenenue : yuyeOHuk ais By3oB/ B. B. Ilnomkun. — 3-e
u31., mepepad. u nom. — Mocksa : U3narensctBo HOpaiit, 2023. — 408 c. — (Beicmee
obpazoBanme). —  ISBN 978-5-534-12089-9. — Tekcr :  2JeKTpOHHBIH  //
OopazoBatenbHas miargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/510666
JAOMOJTHUTEIbHAS:

bonnapenko, I'.I. MarepuanoBenenue : yueOHuk s By3oB/ [.I. bommapenko,
T. A. KabanoBa, B.B. Pwibanko ; mox pemakumern I'. I'. bonmapenko. — 2-¢ u3m. —
Mocksa : WMsmatensctBo HOpaiir, 2023. — 327 c.— (Bsicmiee oOpa3oBanue). —
ISBN 978-5-534-07090-3. — Tekcr : snexktponHsid // OOpa3zoBatenpHas miaTdopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/510746

MartepuanoBenenue : npaktukym / M. A. XXykosa, H. b. Kupumnos, A. I1. IletkoBa, M.
B. AxoBunkas ; mox pen. H. b. Kupmnnoa. — CII6. : Cankr-IletepOyprckmii
nonuTexHuueckuii yausepcuret [lerpa Bemukoro, 2017. — 115 ¢c. — ISBN 978-5-7422-
2696-3. — TekcT : 3eKTpoHHbIH // DnekTpoHHo-0nbmmoreynas cucrema [PR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/83297.html

MarepuanoBenenue : yaebnoe nmocodue / M. M. Kapckuii, H. I1. Banosa, JI. B. Kyuc,
H. A. CeungynoBud. — MuHck : Beimmiimas mkona, 2015. — 558 ¢. — ISBN 978-985-
06-2517-5. — Texkcr : snexktponHsli / Ludpooit obOpasoBarensHbli pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/48008.html

Mapxkun, B. b. CoBpemenHbIe po0aemMbl HAyK 0 MaTepuaiax U mpoueccax : yaueoHoe
nocooue / B. b. Mapkun. — bapnayn : Antl'TY, 2019. — 204 ¢. — ISBN 978-5-7568-
1327-2. — Tekcr : aneKTpoHHBIN // JIaHb : 3JIEKTPOHHO-OMOJIMOTEYHAs CHCTEMa. —
URL.: https://e.lanbook.com/book/292781

y4eOHO-MeTOoAnYecKasn:

1.

2.

ConoBreB A. A. MeToanueckue yka3zaHus J1Ji1 CAMOCTOSITENIbHOM pabOThl CTYJEHTOB 110
nucuuminHe «MatepualioBeeHne» Il CTyIeHTOB OakanaBpuara Bcex GopMm o0ydeHus
/ A. A. ConoBbe; YalI'Y, UODBT. - VassHoBck : Yul'V, 2019. - 3armn. c skpana;
Heonyb6nmkoBanHsbIid pecypc. - D1ekTpoH. TekctoBeie AaH. (1 daiin : 358 KO). - Pexxum
JlocTyna: 9BbC yal'y. - Tekct : DJIEKTPOHHBIN. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/7572

MeToanueckue yka3aHus MO BBIITOJHEHHUIO Ja00paTOpHBIX paboT 0 MaTepUaIOBEIeHUIO
U TEXHOJOTMM KOHCTPYKLIMOHHBIX MaTepHasloB JUI CTYACHTOB OakalaBpHaTa,
CHeNMaNTeTa U MarucTparypsl Bcex ¢opm odydenus / A. A. ConoBreB, B. B. PriouH,
M. 10. Maxmya-AxynoB; Yal'V, UODBT. - Vabsuock: Ynl'Y, 2019. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/7033
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MuHHCTEPCTBO HAYKH U BICIIETO 0Opa3oBanust PO Donma
VAbSIHOBCKMH IrOCYapCTBEHHBIN YHUBEPCHTET P
® - Paboyast mporpamma AUCUUILIHHBI
CormnacoBaHo: 3
_Benymuit cneupamuct OOI /___YameeBa A.D. / // / 2023r.
(JlomkHOCTh paGoTHHKA Hay4YHOM GUOIMOTEKH) (®HO) (noAMuUch) (nara)

0) [IporpammHoe oGecneyenne
1. OC Microsoft Windows

2. Microsoft OfficeStd 2016 RUS
3. «MoitO¢puc CtanaapTHBIN»

B) [IpodeccuonanbHble 0a3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHBIE CHCTEMbI

1. DJ1eKTPOHHO-0UO0JINOTEYHbIE CHCTEMbI:

1.1. IludpoBoit oOpa3oBarenbHbIi pecypc I[PRsmart : 31ekTpoHHO-OMOIMOTEYHAS
cuctema : caiit / OOO Komnanus «Ai Ilu Ap Meauma». - Capatos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum mgocryma: uisi 3aperucTpup. mojb3oBareneid. - Tekcr :

3JEKTPOHHBIN.

1.2. O6pasosarensHas miatdopma FOPAUT : 06pa3oBaTenbHEIA pecypc, SIeKTPOHHAS
oubimorexa : caiit / 00O DuextporHoe H3naTenbctBo «<FOPAMTY. — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum gocTyma: uist 3aperucTpup. mojab3oBaTesei. - TEeKCT : SIEKTPOHHBIH.

1.3. ba3a gannsix «2nekrpoHHas Oubianoreka rexuunueckoro BY3a (ObC «KoncynbpTant
CTYACHTa») : AEKTPOHHO-OnbInoTeunas cuctema : caiit / OO0 «llomutexpecype». — Mockaa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum poctyma: s
3apEruCTpUp. MOJIb30BaTeNe. — TEeKCT : ANEKTPOHHBIM.

1.4. KoHCcynbTaHT Bpava. DJICKTPOHHAS MEAUITMHCKAs OMOInoTeKa : 6a3a JaHHBIX : CAlT /
OOO «Beicmiass 1IKOJia OpraHW3alldd W YIPaBJICHUS 37paBoOXpaHeHHEeM -KOMIUTeKCHBIH
MEIUIMHCKUN KOHCAnTHHM». — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTyNA: ISl 3apErUCTPHU. MOIb30BaTeseil. — TeKCT : 3JIeKTPOHHBIH.

1.5. bonbmias MenuuuHcKas OMOIMOTEKA : 3JIEKTPOHHO-OMOIMOTEYHas CUCTEMA : CaiT /
OO0 «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JIOCTyNa: JAJIsl 3apETUCTPUP. MOJIb30BATENEH. — TEKCT : 3JIEKTPOHHBIN.

1.6. OBC Jlanp : snekTpoHHO-OuOMMOTeuHast cucrema : cakt / OO0 DOBC «Jlauby. —
Canxkr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pesxkum poctyma: mist 3aperucTpup.
IIOJIb30BaTENEeN. — TeKCT : AJIEKTPOHHBII.

1.7. 3BC Znanium.com :351eKTpoHHO-OMOIMOTeyHas cucrema : cailt / OO0 «3HaHuym». -
Mocksa, [2023]. - URL: http://znanium.com . — Pexum jgocTtyma : IS 3aperucTpup.
IIOJIb30BaTENEN. - TEKCT : 2JIeKTPOHHBIN.

2. KoucyabrantIlinwc [DnexkTpoHHbIld pecypc]: cripaBodyHas mpasoBasi cucrema. / OO0

«Koncynprant [Imroc» - DnekTpon.naH. - Mocksa :KoncynstantlLimroc, [2023].

3. ba3bl JaHHBIX NEPUOAUYECKUX U3TAHUI:

3.1. eLIBRARY.RU: nayunas snexTpoHHass 6ubimoreka : caiit / OOO «Hayunas
OnekrponHas bubmnoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum goctyna :
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JUIsL aBTOPU3. TOJIb30BaTENE. — TEKCT : 3JIeKTpOHHBIN

3.2. DnekrponHas 6ubmuoreka «M3marenbckoro noma «I'pedbernukoBy» (Grebinnikon) :
anekTponHas Oubmmoreka / OOO WJ «['pedbennukoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexum mocryma : it aBTOPH3. MMOJIb30BaTEIEH.
— TeKCT : 3eKTPOHHBI.

4. ®enepanbHasg rocyiapcrBeHHasi uHGopmanuonHas cucrema «HanmonanbHas
3JIEKTPOHHAs OUOJMOTEeKA»: dJIeKTpoHHas Oubmoreka : caiit / ®I'BY PI'b. — Mockga, [2023].
— URL:https://H30.pd. — Pexxum nocTyma : s mojb30BaTesieid HaydHoi Oubmunoreku. — Tekcr :
3JIEKTPOHHBIN.

5. Poccuiickoe obpazoBanue: denepanbubiii moprtan / yupenurenbs OIAY «OULTO». —
URL: http://www.edu.ru. — TekcT : 371eKTpOHHBIH.

6. Duaexrponnas OmbauoreuyHass cucrema Yal'V : Moayap «OJeKTpoHHas
OoubaroTeKa» ABUC  Mera-IIPO / OOO  «[lara Oxcmpece». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum mocTyna : ajist mosabp30BaTeeil HayYHOH OMOIMOTeKH. —

TekeT : DIeKTPOHHBIN.
CornacoBaHo:

/ f
Hmkenep seayiiui ! Hvpenro K).B. ! Ed{(/f /

Jlooeth copyannea YHTT iy TIENE ) T

12. MATEPUAJIBHO-TEXHUYECKOE OBECHIEYEHHUE JUCHUIIJIMHBbI

Aynutopuu IS TIPOBEJACHUS JIEKIIMA W CEMHHApPCKUX 3aHATUM, JJIA TPOBEIACHUS
TEKYIIEro KOHTPOJS M NPOMEXKYTOUHOM aTTecTalu, TPYNIOBBIX U HHIUBUIYaJIbHbBIX
KOHCYJIbTALIU .

AynuTOpUM  YKOMIIJIEKTOBAHBI CHEIHATU3MPOBAHHON MeOenblo, Y4eOHOM JTOCKOH.
AynuTopuu ISl MPOBENEHUS JIEKUUH 00OpyIOBaHBl MYJIbTUMEIUWHBIM O00OPYJOBAHHEM JJIs
npenocraBieHuss uHdopmauuu Oonpmiol ayautopuu. lloMemieHus i caMOCTOATEIbHOU
paboOTBl OCHAILlEHbl KOMIBIOTEPHOW TEXHMKOW C BO3MOXKHOCTBIO IOJAKIIIOUEHHUS K CETH
«HTEepHET» M ObOecrneueHueM JOCTylla K 3JIEKTPOHHOM HH(OPMalMOHHO-00pa30BaTeIbHON
cpene, JIeKTPOHHO-0UOIMOTEeYHOM CHCTEME.

JUin  npoBeneHHMs  1a0OpaTOPHBIX — 3aHATUH  UCHONB3YyeTcd  CIeqyloluil  Habop
HpUHAIEKHOCTEH 1 000pyAOBaHUS

JlaGoparopnas padora Ne 1
Obopyooeanue u npuHaoieicHocmu: KPEMHUEBBIE IUIACTUHBI C 3alIUTHBIM OKHCHBIM
MOKPBITUEM W C HAHECEHHOH METAJIMYECKOM IIJICHKOW; WHTEp(PEpPEHIIMOHHBIH MHKPOCKOI
MUU-4; Gunokysipublii Mukpockon tuna MbC-9.

JlabopaTtopnas paGora Ne 2
Obopyoosanue u npuHaAOIeHCHOCMU. YCTAHOBKU JJIS HM3TOTOBJICHUSA c(hepUuecKoro u
Kocoro numda, MUKPOCKON ¢ MHUKpoMeTrpuyeckod Hacagkod MOB-1-13, peaktuBbl 11st
XUMHYECKOTO OKpaIlIMBaHUS.

JlabopatopHnas pa6ora Ne 3
Obopyoosanue u npunaonedxncHocmu: XpoMeneBas, altoMeIeBas U MeIHas IPOBOJIOKU JJIs
U3roToBIeHUsA Tepmonap. ABtoTpaHcopmatop JIATP-1, monwmxkarommii TpaHcopmatop
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(220/50 B) u ycranoBka mis cBapku Tepmonap. EmMxoctu 11t kunsiuenus Boasl (Ha 250 mun) u
pacriyiaBjaeHHsl JIETKOIUIAaBKOro MeTaiuia (Ha 25 mir). DJIEeKTPOIUIMTKA U JAepeBsHHAs MpHILENKa
i (ukcanuu Harperbix emkocrtei. [IpubGop mis msmepenust tepmo-3ac. Jlex, Pb mmm Sn,
YTroJIbHBIN MTOPOIIIOK.

JlabopaTropnasi pabora Ne 4
Obopyoosanue u npunadnedcHocmu:  yCTAaHOBKA [JIsl TPOBENEHUS MHOrodasHoi
nuddy3un B cUCTeMe MeIb-0JI0BO, HA0Op MEIHBIX 00pa3IIoB.

Jlaboparopnas pabora Ne 5
Obopyoosanue u npunaoaedxchocmu. 1 y3MoHHAs TeYb ¢ PETYIATOPOM TEMIEpaTypHl,
YBIIQXHUTENIb KHciopona (6apOoTep), KBapLEBbI pPEaKTOp € MOJACTABKOM JUIsl yCTaHOBKHU
IUIACTUH KPEMHHS W HUTpHUJa Oopa, AEMOHM30BaHHAs BOJA, XMMHUYECKHE PEAKTUBBI U MOCYAA
JUISL CHATHUSL OOPOCUIIMKATHOTO CTEKJIa U BBISBJICHMS INIyOUHBI 3ajeraHusl pr-lepexo10B, MUHIIET;
IOJIMPOBAHHBIE TUIACTUHBI Si, TOABEPTHYTHIE XHMHYECKOH OYHMCTKE B COOTBETCTBHH CO
CTaHIAPTHOW MOJIyIIPOBOAHUKOBON TEXHOJIOTHUEH.

13. CIIEIUAJIBHBIE YCJIOBUA VIS OBYYAIOHIUXCS C OTPAHUYEHHBIMU
BO3MOXHOCTAMMU 310POBbsA

B cnyyae HeoOxoauMoCTH, OOy4yaroIIMMCsS W3 4YHCIA JIMI C OrPaHUYCHHBIMU
BO3MO)KHOCTSIMH 37[0POBbsi (110 3asIBJICHHIO OOYYAOIIErocs) MOTYT MpeajaraTbCs OJHH U3
CIHENYIOIIMX BAPUAHTOB BOCHPUATUS HMHPOPMALKMKU C YYETOM HUX HHIUBHIYaJbHBIX
MCUXOPU3NIECKUX OCOOCHHOCTEH:

— JUIsl JIMI] C HApYIICHUSMHU 3PCHUS: B IMe4aTHOW (OpME YBEIMYCHHBIM MIPU(PTOM; B
(dopmMe 3IMEeKTPOHHOrO NOKyMeHTa; B (opme ayaunodaitna (mepeBox y4eOHBIX MaTEpHANOB B
aymuodopmar); B ImedaTHOH ¢opMe Ha s3blke bpaiins; MHANBUAyalbHBIE KOHCYJBTAIIMH C
MpUBJICYCHHEM TH(IIOCYPAONEPEBOTINKA; HHINBH IyaIbHbIC 33/IaHUSI U KOHCYJIbTAIUH;

— NS JMI ¢ HapyImIeHWsIMU cllyxa: B TiedaTHOW ¢Gopme; B (opMme 3IEKTPOHHOTO
JOKYMEHTA; BUACOMATEpUalbl C CyOTHTPAaMU; MHANBUIYAIbHBIC KOHCYIBTAIINH C TIPUBJICICHHEM
CYpIONIEPEBOAUMKA; MHINBHU IyalbHBIC 3aJaHUSI 1 KOHCYJIbTAIIUN;

— UL JIMII C HapyUICHUSIMH OIOPHO-IBUTATEJIBHOIO amnrmapaTa: B NedaTHOW Qopme; B
dopMe DIEKTPOHHOTO JOKyMEHTa; B ¢opme ayauodaiiia; WHAMBHAyaJbHbIC 3aJaHUS U
KOHCYJIbTAIIHH.

Pa3zpaborunk aou. kageapsl PM A.A. Cos10BbeB
(noonut) (donarcnocms) (PHO)
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