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MUMWHOBPHAYKHN POCCHUU
\,’} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pa6ouas nporpamMma aucnuiivHe! "Beenenne B pu3nky TBepAoro Tena" 1o HalpasIeHHIO HOATOTOBKH
(cnenmanbHocTh) 22.03.01 "MaTepuasioBeieHre ¥ TEXHOJIOTHH MaTepHasioB" HanpaBiieHHOCTH (1poduiio) Ousuko cTp. 2
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouas nporpamMma aucnuiivHe! "Beenenne B pu3nky TBepAoro Tena" 1o HalpasIeHHIO HOATOTOBKH
(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHE U TEXHOJIOTUH MaTepraioB” HanpasieHHOCTH (poduito) Duznko crp. 3
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl'Y»

1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'H)IO HU3YYCHUA JUCHUITIIUHBI « BBGZ[CHI/IC B (bHBHKy TBEPAOTO TCJIa» ABJIACTCA U3YUCHHUC (byHIIaMCHTaHLHLIX OCHOB
OIMMCaHUs KOHACHCUPOBAHHOI'O COCTOSIHUA BEIIECTBA HA OCHOBC O6HII/IX MCTOIOB KBaHTOBOM TEOpUHU, KBaHTOBOM
CTaTUCTHUKHU U DJICKTPOAUHAMMHKH, HpI/IO6peT€HI/I€ HaBBIKOB PCHICHUA U UCCIICAOBAHUSA KOHKPCTHBIX (I)I/I3I/I‘~I€CKI/IX 3aaa4.

38.,[[8.‘{aMI/I HU3YYCHUA JUCHUITIMHBI SABJIAKOTCA:

N3y4eHne OCHOBHBIX MOHATHI (DU3MKH KOHIAEHCHPOBAHHOTO COCTOSIHUSL.

I/I3y‘~IBHI/Ie OCHOBHBIX MCTOIOB (1)I/I3I/IKI/I KOHACHCUPOBAHHOTO COCTOAHUS.

3HAKOMCTBO C BaXKHCHUIITUMH TMIPUIOXKCHUAMUA (1)I/ISI/IKI/I KOHACHCUPOBAHHOTO COCTOAHUSA.

Pe3yJ'ILTaTBI 06y‘ICHI/I${ O AUCUHUINIMHE HAITpaBJICHbI HA JOCTHUXXCHUC NHAUKATOPOB!

VK-1.1. BeimosHseT mouck I/IH(I)OpMaL[I/II/I, OIIPEALCIIACT KPUTECPUN CUCTEMHOTI'O aHaJIn3a IOCTAaBJICHHBIX 3a/1a4.

VYK-1.2. Hcnionb3yeT KpUTHYESCKUIT aHAIH3, CHCTEMATH3aLHUI0 U 00001eHne HHPOPMALIUY TS PELICHHS OCTABICHHBIX
3amayg.

[IK-1.1: 3HaeT OCHOBHEIC TpC6OBaHI/IH K JOCTUIKCHHIO TEXHUYCCKOTO YPOBHSL U3JEIui 13 HaHOCTPYKTYPHUPOBAHHBIX
KOMITIO3UITMOHHBIX MAaTCPHUAJIOB C YICTOM OIIbITa BEAYIIINX 0pl"aHPI3aI.lPII>1

ITK-1.2: YMeeT aHaIM3UpOBATh UMEIOLINECS JIUTEPATyPHBIC JTaHHBIE 10 B3aHMOCBSI3U JIUCIIEPCHOTO COCTaBa M CBOMCTB
HAHOCTPYKTYPHPOBaHHBIX MaTEepHAIOB; 00ECIIEYNBATh COOIIOAECHNE TPeOOBAHNIT CTAHAAPTOB, TEXHUUECKUX YCIOBHU U
HOPMAaTHBHOH JOKYMEHTAIIUU HAa BCEX CTAMSX IPOCKTUPOBAHUS U3/ACNIUI U3 HAHOCTPYKTYPHPOBAHHBIX KOMIIO3UIIMOHHBIX
MaTepHaioB

I1K-1.3: BnageeTr HaBBIKaMH ()OPMHUPOBAHUS TEXHUUECKUX 3aJaHUH Ha IPHOOPETEHUE CBIPhS U BCIIOMOTATEIBHBIX
MaTepuanoB A MPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBIX KOMIO3UIIMOHHBIX MaTEPUANIOB

2. MECTO JUCIIUITIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: b1.B.04

2.1 TpeGoBaHus K NpeBAPUTEIbHOI MOATr0TOBKe 00y4alomerocs:

Ananutrdeckas TeOMETPUA

Jlunetinas anrebpa

MartemaTuyecKui aHaIu3

BekTopHBIN U TEH30PHBIN aHaIU3

dusuka

HeopraHI/IquKas{ 1 OpraHuYEeCKasg XUMHUs

2.2 IMCOMILTHHBI M IPAKTHKH, 11 KOTOPBIX OCBOEHNE TAHHOH JHCIHILTHHBI (MOAYJIs1) HEOOXOIHMO KaK
NpeanIecTBYIOIIEe:

Kpucrannorpadus

DHU3UKO-XUMUS HEOPraHN4CCKUX MaTepruaioB

Pentrenorpadus 1 peHTTeHOCTPYKTYPHBIH aHAJIH3

®azoBbIe PaBHOBECHS M CTPYKTYpOOOpa3oBaHUe

SHGKTPOHHEUI 1 CKaHUpYyromas 30H40Bast MUKPOCKOIINA

IToaroToBka k npoueaype 3aliuThl U 3aliuTa BLIHYCKHOﬁ KBaHPI(I)PIKaLlHOHHOfI pa6OTBI

[IpennumiomHas npakTuka

[TpousBoacTBeHHAs MpaKTHKA (IPEIIUIIIOMHAS IIPAKTHKA)

ITpousBoaCTBEeHHAs MPAKTHKA (HAYIHO-UCCIIEIOBAaTeIbCKas paboTa)

3. KOMIETEHIIMY OBYYAIOIETOCSI, ©OPMUPYEMBIE B PE3Y.JILTATE OCBOEHHUS TUCIAILIAHBI
(MOZY.JIs)
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouas nporpamMma aucnuiivHe! "Beenenne B pu3nky TBepAoro Tena" 1o HalpasIeHHIO HOATOTOBKH
(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHe U TEXHOJIOTUH MaTepraioB” HanpaBieHHOCTH (poduito) Duznko crp. 4
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»

ITK-1: CnocodeH aHAIU3HMPOBATH ONBIT BeyIMX OPraHu3anuii, opranu3oBbiBaTh nposegenue HUP no
NMPOEeKTHPOBAHUIO U Pa3padoTKe HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HIHOHHBIX MATEPHAJIOB H BHEPATDH Pe3yJIbTaThI
HCCJIe0BAHMI B HOBBIE TEXHOJIOIHH

3HaTh:

Jus moctmxenns 11K-1.1: oCHOBHBIE IPHHITUITEI HOCTPOCHUS (PU3HUECKHX HCCIICIOBAHIH, KIACCH(DUKAIIIO COBPEMEHHBIX
METOA0B 00pabOTKHU Pe3yNIbTaTOB

YMmerb:

Jns noctmxenns [1K-1.2: popMupoBath 3aJa4u UCCIEAOBAHU, IPUMEHATh HA MIPAKTUKE COBPEMEHHBIC METOIBI 00PaOOTKH
PE3yNIbTaTOB

Baanern:

Jus moctmxenns 11K-1.3: MeTogaMu 1 HHCTpYMEHTaMHU aHAJIN3a W MOJICIIMPOBAHUS, OCHOBHBIMHU ITOHATHSIMH, 3aKOHAMH 1
MOJeTsIMU (pHU3NKH

YK-1: CniocoGeH ocymiecTBJISTh NONCK, KPUTHYECKHIi aHAJIN3  CHHTe3 HH(OPMAHH, NPUMEHSATH CHCTeMHBIiT
TOZIXO/ /IISl PellleHHus MOCTABIEHHBIX 3124

3HaTh:

Hnsa noctrxenust YK-1.1: OcHOBHBIE OHATHA U pa3Aeibl GU3UKH KOHASHCUPOBAHHOTO COCTOSHHSI BEIIECTBA

YMmers:

Jns noctrxenns YK-1.2: oCyecTBIsTs MOUCK, KPUTHUECKUI aHAIIN3 U CUHTE3 HH(POPMAIUU, IPUMEHSITh CUCTEMHBIN
HOJXO[ IS pellieHHs] MOCTAaBIEHHBIX 3aa4

Baanernb:

I[J'Iﬂ JOCTUKCHUA VK-1.2: meTogamu IIOMCKa, aHaJInu3a U CUHTE3a I/IH(I)OpMaL[I/II/I

B pesysbTaTe 0cBOCHHS JUCHMILINHBI 00y4aIOLIUICS J0JKEH

3.1 |3narh:

3.1.1 [ ocHOBHBIE IOHATHSA U3 00IACTH (PU3NKH KOHICHCHPOBAHHOTO COCTOSIHUS BEIIECTBA; (DM3HICCKIE OCHOBHI H
MPUHOUIEI PabOTH TPHOOPOB U YCTPONUCTB AMATHOCTUKI MaTEPHAIOB M M3IEIHI ¢ HAHOMETPOBBIM
pasperenueM, npueMbl 00pabOTKH Pe3yAbTaTOB UCTIHITAHUH;

3.2 | YMmeTh:

3.2.1 | aHanM3KMpOBATh BO3ZMOXHOCTH IPUMEHEHHS (PU3HIECKIX METONOB JHATHOCTHKH C HAHOMETPOBBIM
paspelieHreM, IPUMEHITh KOHTPOIbHO-U3MEPUTEIBHYIO allapaTypy 1 METO bl 00pabOTKH MOTydEHHbBIX
JAHHBIX JJIsI ONIPEJIETICHNS] TEXHUUECKHX XapaKTePUCTHK HAHOOOBEKTOB M M3/JENNT Ha X OCHOBE, a TAKXE O
napaMeTpax CTPYKTYpbl HAHOCTPYKTYPUPOBAaHHBIX MaTEPHAIIOB.

3.3 | Bnagern:

3.3.1 OpeACTaBJICHHUAMU O HAHOTCXHOJIOTUAX B OTPACIIAX, OMPEACIIAIOIINX TEXHUYCCKUN mporpecc, 1 OCHOBax
(I)I/IBPIKO-XI/IMI/I‘IGCKI/IX MCTOOOB TUAarHOCTUKH HAHOOOBEKTOB U HaHOCTPYKTYPUPOBAHHBIX MATCPUAJIOB;
HABBIKOM PCIICHUS KOHKPETHBIX MHKECHEPHBIX 3a1a4, METOAaMHU SKCIICPUMEHTAJILHOTO UCCIICAOBAHU
MaTepualios, CITOCOOHOCTHIO B COCTaBE KOJUICKTUBA Y4aCTBOBAaTh B IIPOBECACHUHN PAaCUCTHBIX pa60T

4. OFLEM JUCUMILIMHBI (MOLY.JIST)

O6wasn TpyaoemKocTb 33ET
YacoB 1o yueOHOMY MJIaHy : 108 Bunel koHTpONIS B cemecTpax:
B TOM YHCJIC
ayJIUTOPHBIC 3aHITHS : 34 3a4eTHl 5
caMocCToATenbHas paboTa : 70,5

KOHTaKTHas pabora: 37,5

UKP: 3,5
5. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI (MOAYJISI)
Kon HaumeHoBaHMe pa3/iesioB U TeM /BUA 3aHATHS/ Cemect | YacoB Jlutepartypa
3aHATH p / Kypc

Pazgen 1. OcHoBBI KpucTa/LIOrpadun
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MUMWHOBPHAYKHN POCCHUU

denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
y4pekaeHHe BBICIIEro 00pa30oBaHus

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

B

Pa6ouas nporpamMma aucnuiivHe! "Beenenne B pu3nky TBepAoro Tena" 1o HalpasIeHHIO HOATOTOBKH
(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHe U TEXHOJIOTUH MaTepraioB” HanpaBieHHOCTH (poduito) Duznko crp. 5

-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»

1.1 [penmer pusnku koHaeHcHpoBaHHOTO cocTosiHMs (DKC). MeTtomsr 1 JIT.1 J11.2 J11.3
uccnenosanuii. Meroast ®KC. Ucropus PKC. Knaccuduxanus TBepabIx JI1.4 JI11.5J12.1
TeJ 10 THITY PACHOJI0XKEeHUs: aToMOB /JIek/ JI2.2J12.3 J12.4
JI2.5J13.1
21035
1.2 OcHoBblI kpucTamorpaguu. OnpeneneHue Kpucrama. TpaHCIAIHH. 1 JIL.1J11.2 J11.3
V3en. Kpucrammorpadudeckue HanpaBiIeHUE U TIIOCKOCTh. MHIEKCHI JI1.4 JI1.5J12.1
Muiepa. DeMeHThI TOUYSUHON cHMMeTprH Kpuctaiia /JIex/ JI2.2J12.3 J12.4
JI2.5J13.1
212232324 35
26
1.3 Pemrenuie 3ama4 mo teme: «Onpenenenne kpuctamia. Tpancmsaum» /JIek/ 2 JIT.1 JI1.2 J11.3
JI1.4 J11.5J12.1
J2.2J12.3J12.4
JI2.5J13.1
3132332435
26
1.4 ToueuHble ¥ TPOCTPAaHCTBEHHbBIE TPYIIIBI CHMMETPUN KPUCTAILIA. 6 JI1.1J11.2 J11.3
I'enepatopsl rpymnm. O6o3naveHus rpymmn /Cp/ JI1.4 J11.5712.1
J2.2712.3712.4
JI2.5J13.1
21223232435
26
1.5 Kpucramnorpagpudaeckue cuctembl. Tumsl peretok. Pemerku bpasa. 5,5 JIT.1 JI1.2 J11.3
Slueiika Buraepa —3eiitma. [Ipumep mocrpoenus /Cp/ JI1.4 JI1.5J12.1
J2.2J12.3J12.4
JI2.5J13.1
3132332435
26
1.6 Tect 1o pa3zneny «OcHOBBI kpucTamnorpapumy /Jlex/ 0,5 J1.1J11.2J11.3
JI1.4 JI1.5J12.1
J2.27123712.4
JI2.5J13.1
1.7 Pemenue 3amau o teme: "Y3en. Kpucramtorpaduueckue HanpasiaeHHE U 3,5 J1.1J11.2J11.3
miockocth. Muaexcsl Musiepa" /Jlex/ JI11.4 J11.5J12.1
J12.2712.3J12.4
JI2.5J13.1
01222324 35
26
Paznen 2. MeTons! onpeaesieHHsi KPUCTAITHYECKOH CTPYKTYPbI
TBEP/J0ro TeJjIa
2.1 Mertoasl onpeeneHnst aTOMHOM CTPYKTYPbI KOHJICHCUPOBAHHBIX CPELL. 1 JI1.1J11.2 J11.3
XapakTepuCTHKa PEHTTEHOBCKUX Jy4eid, 2JIeKTPOHOB, HEUTPOHOB. JI1.4 JI1.5J12.1
®dopmyna Bynwsda-bparra /Jlex/ JI2.3 J12.4J13.1
3155
2.2 Vpasrenue Jlays 115 aMIDTHTYIBI paccestHHON BOHBL. OOpaTHas 1 JI1.1J11.2 J11.3
pemrerka. Bextop o6patHoit pemerku. 30HbI bpumnrosna /JIex/ JI1.4 J11.5J12.1
JI2.3 J12.4J13.1
3155
2.3 CrpykTypHBIH (axTop 6a3mca. ATOMHEIHA (GaxTop paccesHus. @akrop 1 JI1.1J11.2 J11.3
Hebas-Yomnepa /Jlex/ JI1.4 J11.5J12.1
J12.3 J12.4J13.1
3155
2.4 DKcTIepuMeHTaNbHbIe TH()PAKIIHOHHBIC METOIBI OTIPEICICHHS 10 JI1.1J11.2 J11.3
KPUCTaJLINYECKOU CTPYKTYpBI TBEPAOTO Tena: MeTo Jlays, Meton JI1.4 J11.5J12.1
BpalICHUH, METO/I MTOPOIIKA. J12.3 J12.4J13.1
CTpyKTYpHbIi aHa)IN3 01222324 35
/Cp/ 26
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YUPECKACHUE BBICIICTO O6pa30BaHH§I

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pa6ouas nporpamMma aucnuiivHe! "Beenenne B pu3nky TBepAoro Tena" 1o HalpasIeHHIO HOATOTOBKH

(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHe U TEXHOJIOTUH MaTepraioB” HanpaBieHHOCTH (poduito) Duznko cTp. 6
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»
2.5 Pemenue 3anau no teme: "YpasHenue Jlays Ui aMILTUTY/bl pACCEIHHON 5 3,5 JI1.1J11.2 J11.3
BostHBL. OOpatHas pemerka. Audpakuus B kpuctamnax" /Jlex/ JI1.4 JI1.5J12.1
J12.3 JI12.4J13.1
3132332435
26
2.6 Tect mo pasneny "MeToas! onpeneneHust KPHCTATHUECKOH CTPYKTYPHI 5 0,5 J1.1J11.2J11.3
TBepaoro Tena" /Jlex/ JI1.4 J11.5J12.1
J12.3 J12.4J13.1
313523324035
26
Paznen 3. [Ipupoga Me:kaTOMHOT0 B3auUMOAelcTBUS
3.1 Kraccudukanus TBepAbIX TEI 10 TUITY CBsA3Ci. DHEPIus CBI3U 5 1 JIL.1J11.2 J11.3
kpuctaia. Monekynsipable KpucTamuibl. IOHHBIE KPUCTaIIB. JI1.4 JI1.5J12.1
KosanenTnsle kpucraibsl. Kpucramisl ¢ BOZOPOAHOI CBA3BIO. J12.3 J12.4J13.1
Meramnner /Jlex/ 2125
32 CriekTp CBOOOJHOTO JIEKTPOHA B KpUCTalie. BausHue KOHEUHOCTH 5 1 JI.1J11.2 J11.3
KpHUCTaJIJIa Ha CIIEKTP MEeKTPOHOB. DHeprust Depmu. OyHKIUSA JI1.4 JI1.5J12.1
pacnpenenenus Oepmu-Jlupaka. Xummdecknit motenman /Jlex/ J12.3 J12.4J13.1
21035
33 Ipupoga MpoUCX0XKAECHHUS S3HEPTETUUECKUX 30H. 30HHBIE CXEMBI. 5 1 J1.1J11.2J11.3
Knaccudukaryst TBEpABIX TE ¢ TOYKH 3PEHUS SJHEPTETHUECKHUX 30H. JI1.4 JI1.5J12.1
IosepxHOCTE Depmu. D heKkTHBHAS Macca ITEKTPOHOB. J{BIPKH. JI2.3 J12.4J13.1
DNeKTpOHHAs TEIUIOEMKOCTh TBEpABIX Ten /JIex/ 21035
34 OKCIepUMEHTaIbHbBIE METOABI ONIPEAEICHUS NEKTPOHHOTO CIEeKTpa 5 9 J1.1J11.2J11.3
TBepabix Ten /Cp/ JI1.4 J11.5J12.1
J12.3 J12.4J13.1
31323324035
26
3.5 [TpuHIMIIBI CTPOCHUS KOHACHCUPOBAHHBIX CUCTEM, OJV)KHUN U NaTbHUH 5 10 JI1.1 JI11.2 JI1.3
MOPAAOK, GYHKIINS PaIUaTIbHOTO paclpeelICHHs YaCTHII, JI1.4 JI1.5J12.1
IIPOCTPAHCTBEHHASI KOTEPEHTHOCTD, IPUHIIUIIBLI IUIOTHOM U BaJI€HTHON J12.3 J12.4J13.1
ynaxoBok /Cp/ 313523354035
26
3.6 Permrenue 3aa4 no teme: "DiekTpoHbl B MeTaiutax. CBOOO HBIH 5 1,5 JIT.1 JI1.2 J11.3
ANEKTPOHHBIH Ta3 Oepmu." /JIek/ JI1.4 J11.5J12.1
J12.3 J12.4J13.1
01223232435
26
3.7 Tect o teme: "IIpupoa MexxatoMHOTO B3auMoaeicTBus" /Jlek/ 5 0,5 JIT.1 J11.2 J11.3
JI1.4 J11.5J12.1
JI2.3 J12.4J13.1
3132332435
26
Pasnen 4. lunamuka TBepaoro Tesna
4.1 Tapmonundeckoe npudmmkenne. Konebanus aToMOB B 0JTHOMEPHOM 5 1 JIT.1 J11.2 J11.3
MOHOATOMHOH 11enouke. Koje6anus aTOMOB B OTHOMEPHOH LIEMOYKe ¢ JI1.4 JI11.5J12.1
6azucom /Jlex/ J12.3 J12.4J13.1
31 33 35 26
4.2 Konebanus aTOMOB B TpEXMEPHOU pEIIETKE, B PEIIETKE C NEPEKTOM. 5 1 JIT.1 J11.2 J11.3
®onoub! /Jlex/ JI1.4 J11.5J12.1
J12.3 J12.4J13.1
31 35 26
43 Penrenuie 3a1a4 mo teme: «J{nHaMHUKa KpUCTATMUECKOH pereTkm» /JIex/ 5 2 JIT.1 JI1.2 JI1.3
JI1.4 J11.5J12.1
JI2.3 J12.4J13.1
31 54 35
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4.4 DKCcIepUMeHTAIBHBIE METOIBI UCCIIEI0BaHUS (POHOHHOTO CIIEKTpA. 5 10 JIT.1 J11.2 J11.3
DOoHOHHAS TEIIOEMKOCTh TBepAbIX Ten /Cp/ JI1.4 JI1.5J12.1
J12.3 JI12.4J13.1
3132332435
26
Pazgen S. lepekThl B TBEpABIX Tej1ax
5.1 Knaccudpukanus nedexron. Termnopbie ToueuHble Ae(EKTHL 5 2 J1.1J11.2J11.3
TepMoaMHAMUKa TETUIOBBIX TOUYCYHBIX NePEKTOB. ToueuHbIe NeEKThI B JI1.4 J11.5J12.1
HMOHHBIX KpucTamiax /Jlex/ JI12.3 J12.4J13.1
01 35
5.2 [oBepxHoCcTHBIE U 00BEMHBIE IeeKTHI. PagnannonHble NeeKThI. 5 10 JIT.1J11.2 JI1.3
Hedexrsl ynakoBku. ucnokaruu /Cp/ JI1.4 J11.5J12.1
J12.3 JI12.4J13.1
31323324035
53 Pemenuie 3amau mo teme: "J{eeKThl KPUCTATITUIECKON PEIICTKH. 5 1,5 JIT.1J11.2 J11.3
Huddysus B TBepabIx Tenax" /Jlex/ JI1.4 JI1.5J12.1
J12.3 JI12.4J13.1
3132332435
26
54 Tect mo pazgeny: "ledextsl B TBepabIx Tenax" /Jlex/ 5 0,5 JIL.1J11.2 J11.3
JI1.4 JI1.5J12.1
J12.3 J12.4J13.1
313522324035
26
Pa3gen 6. Ynpyrue u MexaHn4yecKue CBOMCTBAa TBepAbIX TeJl
6.1 [TpubnmxeHue cromHoOM cpebl. MexaHndeckoe HampshKeHHE. 5 2 JIT.1 J11.2 J11.3
Jedopmanus. TeH30pbl HanpspKeHUH 1 gedopmarmid. 3akoH ['yka. JI1.4 JI1.5J12.1
MatpuuHas 3anuch TeH30pOB. MexaHu4YecKue CBOMCTBA TBEPIbIX JI2.3 J12.4J13.1
ten /Jlex/ 313522354035
26
6.2 Pemenune 3agau o reme: "3akoH ['yka. MaTpuyHas 3anich TEH30pOB. 5 2 JIT.1 JI1.2 J11.3
MexaHnueckne cBocTBa TBEpABIX Ten" /JIex/ JI1.4 JI11.5J12.1
J12.3 J12.4J13.1
21222335
6.3 YpaBHeHHE ABUKEHUS CIUTOIIHOW Cpe/ibl. DHEPTHUs 1ePOPMHUPYEMOTO 5 2 JIT.1JI1.2 J11.3
TBEPJOTO Tea. YIpYrue BOJHBL B TBEPbIX Tesax. Ilpumep yrnpyrux BosiH JI1.4 JI11.5J12.1
B KyOmueckoM kpucraiie /Jlex/ J12.3 J12.4]13.1
21 24 25
6.4 Cootnomenus Komu. YcToHunBOCTS KPUCTAIUTHYECKUX perreTok /Cp/ 5 10 JIT.1JI1.2 J11.3
JI1.4 J11.5J12.1
J12.3 J12.4]13.1
21223232435
26
Pa3nen 7. Unast koHTaKkTHas padora
7.1 WuauBuaya bHbIC KOHCYTBTAIINH, TEKYIIHHA KOHTPoJb /MKP/ 5 3,5 JIT.1 JI1.2 JI1.3
JI1.4 J11.5J12.1
J12.3 J12.4J13.1
212232324 35
26

6. POHJI OUEHOYHBIX CPEJACTB

6.1. Hepeqem, BU/I0B OLI€CHOYHBIX CPE/ICTB

3a/1avM K MPAKTUYCCKUM 3aHATUAM; TECT,
BOIIPOCHI K 3a4Y€CTy

6.2. TumoBBIe KOHTPOJILHBIE 3aIaHAS M HHbIE MATEPHATBI /I TEKYIIeld aTTecTalnn
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TurmoBsie TECTOBEIC 3aJlaHus IPUBCACHBI B cDOHIIaX OICHOYHBIX CPEACTB IO JUCHUILITINHE.

ITpumep KOHTPOIBHBIX paboT:

1. OmpenenuTh YNCII0 aTOMOB B AJIEMEHTApHOH sSTIeiKe Kele3a, KPUCTAITH3YIONIErocs B
kyomueckoit cucreme (OtBet: OLIK 2).

2. IToka3aTb, 4TO KpUCTAJUINYECKas PelIeTKa MOXKeT UMETh OCH ITOBOPOTA JIUIIb EPBOTO,
BTOPOTO, TPETHETO, YETBEPTOTO H IIECTOTO MOPSIKOB.

3. CtpykTypa anmasa.

a) CKOJIbKO aTOMOB COAEPKUTCS B IPUMUTUBHOH siueiike anmasa?

6) Kaxosa jummHa (B A) BekTOpa NPUMHUTHBHO# TpaHCIAINH?

B) CKOJIBKO aTOMOB COZICPXKUTCS B IPaHEIIEHTPHPOBAaHHOW KyOHUECKOH dJIeMeHTapHOH sdetike?

6.3. TunoBbie KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I l'lpOMe)KyTO‘lHOﬁ aTTrecTalumn

Bomnpocsl k 3auery:

O 002N Nk~ W —

INonsTue o xpucramie. OnucaHue KPUCTATIHYECKUX CTPYKTYP.
TpaHCHsMOHHAsE UHBAPUAHTHOCTb.
Pemérka, 6a3uc, sneMeHTapHasl sdeiKa.
Hpyrue onepanuu CHMMETpPHUHU.
Knaccugukanus KpUCTaIHUECKUX peéTok u peméTku bpase. J[ByMepHBIN ciydaid.
Pemérku Bpase. TpéxmepHslil citydail.
Kpucramnorpadudeckue rpynmnsl cCHMMETpUH
OnucaHue MOJ0XKEHUsI aTOMOB B JIIEMEHTapHOH siuelike, KpUCTaIIorpaguyecKux HampaBlIeHUIl U MIOCKOCTEH.
IIpumepsl KPUCTAIUTHYECKUX CTPYKTYP.
Judpaxnns Ha kpucTamie. XapaKTePUCTHKH H3ITydeHUH.
3akoH (hopmyna) Byneda-bporra.
Judpakunonnsie Metosl. Meton Jlayo.
JudpaxkunonHsie MeToabl. MeTox BpalieHui.
JudpaxknnoHHbIe METOABI. MEeTO MOpoIIKa.
CrpyktypHbiid anaiu3. CTpyKTYpHBIH (akTop Oaswca.
Oo6partnas. pemérka. CBoiicTBa 00paTHOM penietku. [locTpoeHne 0OpaTHOM PEmETKH
Sueiika Burnepa —3eiitia. [Ipumep nocrpoenusi.
3onsl bpusmiosHa. [Ipumeps! mocTpoeHus..
VYpaBuenus Jlayo.
OKCIIepUMEeHTaNbHBIE TU(PPAKIIMOHHBIE METOJIBI OTIPEIETICHIUSI KPHCTAJUTMUECKOH CTPYKTYPHI TBEPIOTO Tela
Knaccupukanus KpucTamios.
MonekynspHble KpPUCTaIIbI.
HonHble KpHUCTAILIBL.
KoBaneHTHBIE KpHCTaILTEI
Merannsl.
Kpucranasl ¢ BOOOpoaHOH CBA3BIO
Knaccuukamnus TBEpABIX TENI C TOUYKH 3PSHUS SHEPTeTHYECKUX 30H.
IloBepxHocTs Depmu.
IIpupona NpoUCXOXKAEHUS SHEPIreTUYECKUX 30H. 30HHBIE CXEMBIL.
IIpoucxosneHue >HEPreTHYECKUX 30H.
CriekTp CBOOOTHOTO 3JIEKTPOHA B KPUCTAIIE.
Oueprust @epmu.
DddexTUBHAS Macca dIEKTPOHOB.
I'apmoHnYecKkoe mpuoOIIKEeHHE.
Konebanust B 0AHOPOAHON ENOYKE aTOMOB
Konebanus B 1eroyke ¢ AByMsI COPTaMH aTOMOB
Kosnebanus B IeTIOYKE C OJHIM COPTOM aTOMOB
Konebanus aTOMOB B TPEXMEPHOH peleTke.
Uucno pa3pellieHHbIX 3HA4€HUH AJUH BOJH. FpaHU4Hble yciaoBus bophHa-KapmaHa.
AHanu3 AUCTIEPCHOHHOW KPUBOW JUIs JTUHEHHON LIEMOYKHM OJMHAKOBBIX aTOMOB.
3aBHCHMOCTH (ha30BOH M TPYMIIOBOI CKOPOCTEH OT BOJHOBOTO YHCIA.
AkycTudeckas W ONTHYECKast BETBH KOJIEeOaHHH.
DKCIepUMEHTaIbHbIE METO/Ibl HCCIIEI0BaHNS (DOHOHHOTO CIIEKTpA.
DOHOHHAs TEIIOEMKOCTh TBEPABIX TEI
Knaccupuxanns nedextos.
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46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

TermnoBeie TOUEUHBIE NEPEKTHI.

TepMoarHaMUKa TETUIOBBIX TOUEUHBIX Je(EKTOB.
Todeunsle nedeKThl B HOHHBIX KPHCTaLIax
[ToBepxHOCTHBIE H 00BEMHBIC TEPEKTHI.
PannanvonHeie 1eQeKThI.

Jedextpl ynakoBku. Jlucinokanuu

Jedexter mo ®@penkento u mo lorTkw.
®DakTOpBI, BRI3BIBAIONINE MOSBICHHE 1e()EKTOB.
O6pazoBanue nucnokauuii. Cxema ®panka-Puga.
[TpubnmxeHue CIUTOIIHOMW CPENbI.
Mexannueckoe HarpsihKeHue.

JHedopmarust.

Ten3opsl HaNpsHKEHUH U edopMalui.

Juarpamma nedopmanuu. 3akoH ['yka.

MatpuuHas 3anuch TEH30POB.

[InacTuueckue cBOWCTBA TBEPIBIX TEIl.

Yrpyrue BOJHBI B TBEPABIX TENaXx.

CootHomenust Komm. YcToHYHBOCTS KPUCTAJUIMYECKUX PEIIETOK
VYpaBHeHHE JBMXKEHUS CIUIOIIHON Cpebl.

DHeprus negopMUpyeMOoro TBEpAOTO Tefa.

VYmpyrue BONHBI B TBEP/ABIX TENaX.

6.4. Kputepuu oneHUBaHUA

Texymuii KOHTPOJIb TEOPETUIECKUX 3HAHUI HABBIKOB U MPAKTHYECKUX HABBIKOB IIPOM3BOJUTCS B BUJE 3a9€Ta M BHIIOTHEHHS
TECTOBBIX paboT.
TecroBble pabOTHI, IPEAyCMaTPHUBAIOLIHE ITPOBEPKY TEOPETHIECKUX 3HAHMI.

YcremHoe HaMcaHue 3aIIaHAPOBAHHBIX TECTOBBIX pabOT BIMSET Ha JIOITYCK K 3a4eTy.
3a4eTHBIH OUIET COMEPKUT J[BA TCOPETHIECKHUX Bompoca. Ha 3auere cTyeHT MOIydaeT OIEHKY «3a4TEHO) B CIIydae
YCIICIITHOTO OTBETa Ha TEOPETHYECKUE BOIIPOCHI OMiIeTa.

Kpurepun orieHUBaHUS IIPUBEICHBI B (POHIAX OIEHOYHBIX CPEACTB AUCIUILIHHEI (OabHAS CHCTEMA)

7. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi 1utTeparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3amiaBue WznarensctBo, | Pecype
JI1.1 |Kocenko H. ®. Kpucramnorpadus u kxpuctamoxumus: yaeOHoe iocoone WBaHoBO : OBC
(https://e.lanbook.com/book/107401) UrxTy, 2017
JI1.2 |Pa3zymoBckas 1. B. ®du3nka TBEpAOro Tena: yueOHoe mocodue Mockaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=108460) IIpomereii, 2011
JI1.3 |T'yproB B. A, ®dusrKa TBEPIOTO Teja I HHXKSHEPOB: yudeOHOe mocooue Mockga : 9bC
Ocaynenko P. H. (https://biblioclub.ru/index.php?page=book&id=233466) Texnochepa,
2012
JI1.4 |Kutrens Y., I'yce Beenenue B ¢pu3uKy TBEpAOTO TeNa: [yd1eOHOE PYKOBOJCTBO] Mocksa:
A A [Anbsnuc], 2013
JI1.5 | Yepubimes A.Il. BBezenue B (U3UKy TBEPIOTO Teaa U HAHODUIUKY. HoBocubupck : 9bC
CrenmanbsHbIA Kype ¢usnkn. KoHcnekt nekmmii: yaebHOE HoBocubunpckmii
nocobue TOCyHapCTBEHHBI
(https://znanium.com/catalog/document?id=396934) 1 TEXHUYECKUI
YHUBEPCHUTET
(HI'TY), 2019
7.1.2. JlonoJHHUTENbHAS TUTEPATYpPa
ABTODEI, 3araBue | Msnatemecteo, | Pecype
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.1 |YerBepukoBa A. T'. Kpucramnorpadust: yaedHOe mocodue OpenoOypr : OBC
(https://biblioclub.ru/index.php?page=book&id=260745) OpenrOyprexuit
rOCYIapCTBEHHEI
1 YHUBEPCUTET,
2012
JI2.2 | boiiko C. B. Kpucramnorpadus u munepanorus. OCHOBHbIE TOHATHS: Kpacnospcek : 3BC
ydaebHOe mocodue Cubupckuii
(https://biblioclub.ru/index.php?page=book&id=435663) (benepabHBINA
YHUBEPCHUTET
(CDV), 2015
JI2.3 | BaraeB U. A., Baraee | Kpucramiorpadus: 0603HaueHHE U BBIBOJ KIIACCOB CHMMETPHU: HoBocubupck : 9BC
A A ydaeOHOe mocooue HoBocubupckuit
(https://biblioclub.ru/index.php?page=book&id=438293) TOCYIapCTBEHHBI
1 TeXHUYECKUH
YHHUBEPCHTET,
2015
JI12.4 | Kutrens Y. BBeznenue B (hpu3nKy TBEpIIOTO Tela: HAyIHAs JINTepaTypa Mocksa : Hayka, 9bC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978
JI2.5 | Moppacos . M., Kpucramnorpadus: yaebHOE 21eKTpOHHOE H3aHue: yueOHOe Tam00B : 3BC
Crpoxona B. B., nmocooue TamboBckuii
Kepuosckwuii 1. B. (https://biblioclub.ru/index.php?page=book&id=570376) TOCYIapCTBEHHBI
1 TeXHUYECKUU
YHHUBEPCHUTET
(TI'TY), 2018
7.1.3. MeTtonuueckue pa3padoTku
ABTODHI, 3arnaBue WznarenscTBo, Pecypc
JI3.1 | KannenbcoH A. A. BBezenue B (hpM3MKy TBEpIOTO Tea: yadeOHOe mocooue st Mockaa :
CTYAEHTOB (PM3UUECKUX CIIEIHAIFHOCTEH YHHBEPCUTETOB W3natenscTBO
MI'Y, 1984

7.2. llepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"

01

OnexTpoHHBIH KaTanor HayqHOH 6ubmnotexu Yenl'Y [DnexTpoHHSIH pecype] : 6a3a qanHbIX / Uens6. roc. yH-T. —
Yemstounck, 1992. https://library.csu.ru/ru/

92

YHUBepcUTETCKas ONOIHNOTEKA OHIAlH [DJIEKTPOHHBIN pecype] : AeKTpoHHO-0ubaroTeuHas cucrema (36C) / OO0
Hupextmenua [Mabmumuar http://biblioclub.ru/

93

IOpaiit [DnekTpoHHEIH pecypc] : anekTpoHHO-O0nbmuorednas cucrema (ObC) / m3narensctBo FOpaiT https://urait.ru/

24

Znanium.com [DIeKTPOHHEIN pecypc] : anmekTpoHHO-0nbmoTteunas cucrema (O5C) / Hayano-n3natenscknii eHTp
NH®PA-M http://znanium.com/

95

Jlanb [DnexTpoHHBIH pecypce] : anekTpoHHo-0nOnMuoTeunas cucrema (ObC) / uzgarensctBo JlaHs.

http://e.lanbook.com/

96

eLIBRARY.RU [DnekTponHEI# pecypc] : anekTpoHHast 6ubnuoTeka / Hayd. anekTpoH. 0-ka

http://elibrary.ru/defaultx.asp

7.3 Ilepedyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IIporpammHoOe obecnieyenune

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

OpenOffice

1O Kaspersky

7.3.2 IIpodeccnoHaTbHBIE 6a3bI TAHHBIX H HH(POPMAINOHHO-CIPABOYHBIE CHCTEMBI
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1. DnekTpoHHBIHN KaTajor HaydHOU 6ubmuoreku Yenl'Y [DnekTpoHHbIH pecype] : 6a3a nannbix / Yens6. roc. yH-T. —
Yenssounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
s*ypHanel American Physical Society : caift. — URL: http://journals.aps.org/about — 53. anrn. — Pexxum noctymna: Toneko u3
CETH YHHBEpPCUTETA. — TEKCT : 31IeKTPOHHBIH.

3. Web of Science : mynpTHINCIHIUTMHAPHAS pedepaTiBHAs 6a3a qaHHBIX / kommanus Thomson Reuters. — Pexxum mocryma:
U1t 3apeructpup. nonb3oBaTeneit Uenl'Y. — TekcT : aeKTpOHHBIM.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — PexxuM goctyna: mis
3apeructpup. noib3osateneilt Yenl'Y. — TekcT : aeKTpOHHBIMH.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHr1. — PexxumM q0OCTyma: Al 3aperiucTpup. Moab30BaTeeit
Yenl'V. — TekcT : 21eKTpOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHUIIJIMHbBI (MOAY JIST)

OcBoeHNE AUCIUIUIMHBI OCYIIECTBIIACTCS B y4eOHOM ayIUTOPHH IIEpBOTO KOpITyca, pacCUUTaHHOH Ha 25 cTyneHToB. Ecin
3aHATHS BEAYTCS AJIS TOTOKA CTYAEHTOB, TO TUCIUIUIMHA BEISTCS B JIEKIIMOHHOW ayJJUTOPHH IIEPBOTO KOPITyCa,
paccuntanHoif Ha 100 cTyneHTOB.

JIyis yerienmHoro 0CBOCHMS TUCIUIUTMHBI ayTUTOPHS JOJDKHA OBITH 000PYIOBaHA MYJIbTUMEINHHBIM KOMIUIEKCOM U SKPaHOM
JUISL IEMOHCTpALMK CIAiI0BBIX TIPE3eHTaIi.

Vcrionp3yroTest 3IeKTPOHHBIN YNTaIbHBIN 3a1 HaydHol 6ubnuotexu Yenl'Y (ayautopus 206) u yueGHas 1abopaTopust
BBIUUCIUTENbHOM QU3KKH Kadeapbl TeopeTndeckoit Gusnku (ayauropus 222) 11 cCaMOCTOSITENbHOM pabOThI CTYIEHTA,
OCHAII[CHHBIE IEPCOHAITBHBIMI KOMITBIOTEPaMH, MYJITUMEIUIHON anmapatypoil. B aymuropusx obecrieueH J0CTyII K
Pa3IUYHON CIPaBOYHOM JINTEpAType, SHIUKIOIEANAM, ONOIHOTpadueckuM U MOJTHOTEKCTOBBIM 0a3aM TaHHEIX,
MH(OPMaLMOHHBIM pecypcaM «HTepHeT».

9. METOAUWYECKHUE YKA3AHUSA JJIAA OBYYAIOIINXCSA 1O OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

OcBoeHme cofepkaHusl yaeOHOH TUCUUIUINHBL « BBenenne B (U3MKy TBEpIOTO Teay OCYIIECTBISIETCS Ha JIEKIUSX,
MPAKTUIECKUX 3aHATHSIX U B IPOLIECCE CAMOCTOSITENbHOM y1eOHOM NesITeNbHOCTH CTYAEHTOB.

JlekMOHHBIE 3aHATHS 00eCICINBAIOT TEOPETHYECKOE H3YICHHE TUCITUIUTHHBI. OCHOBHBIMH METOJIaMH O0YICHHS SBIISIOTCS
MHPOPMAIIMOHHO-00BSICHUTENLHBIN 1 TPOoOIeMHBIH. Ha neknunsx n3naraercst OCHOBHOE COJICpIKaHHEe TEM IPOTPaMMBI,
MPOBOIUTCS aHAJU3 OCHOBHBIX MOHIATUN M METOAOB, paCCMaTPUBAIOTCS IPHUMEPBI.

IIpakTrdeckue 3aHATHUS CayXKaT AJIs 3aKPEIUICHHs] TEOPETUUECKUX OCHOB, M3JIaraeMbIX B JieKUusaX. Ha npaktnueckux
3aHATHAX 00yJaeMBbIe OBJIAICBAIOT OCHOBHBIMH METOIAMH 1 IIPHEMaMH pelIeHus 3a1a4. [y MpoBeIeHns TeKyIIero n
MPOMEKYTOTHOTO KOHTPOJISI IIPOBOASATCS] TECTOBBIE paOOTHI 1 3a4eT.

BaXHBIM MOMEHTOM IpY U3YYEHUH JIIO0OH JUCIUITMHBI SIBJSETCS OPraHU3alus CaMOCTOITeNbHOM padoThl. [Ipu ocBoeHnn
MaTepuala He CIIeIyeT CTPEMUTHCS K MEXaHHIeCKOMY 3alIOMIHAHHIO ITPUBEICHHBIX OIPEIeNICHNH, (POPMYITUPOBOK H
MOJIOKEHHUH, ecr TpeOoBaHM K BaM npsiMo He yka3sIBaroT Ha 3T0. BrionHe 3¢ (eKTHBHOM MOXET 0Ka3aThCs MOMBITKA
MIOHATH CYTh SIBIICHUS, BBIPA0OTaTh CBOE OTHOILLEHHUE K HEMY, OTIMPAasiCh Ha MaTepHall, COIEpKalUiics B pEKOMEHI0BaHHOM
murepatype. Taxke peKOMEHAyeTcs pABHOMEPHO paclpelesTh Harpy3Ky CaMOCTOSTENIbHOIO O0YUEeHHUs B TE€UEHUE
ceMecTpa.

B ciryqae mpumeHeHHs py 00Y4eHUN AUCIUIUTHHBI SJIEKTPOHHOTO 00y4eHUs, AUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHI o011eHre 00yJaromuXcsl U MpernoaBaTesst OCYLIECTBIISIETCS B PEXKUME PEATbHOTO BpeMeHH (OHIaiH-JIEeKIH
(BeOMHApBI), YaTHI, BUICO-KOH(MEPESHINN | JIp.) WIH OTJIOKCHHOTO BpEMEHH (CHCTEeMa ANCTaHIMOHHOTO 00ydeHns Moodle,
MS Office365, popymsl, 3meKTpOHHAS TOYTA U AP.).

[Tpu oOyueHnH U1l C OTPaHUUEHHBIMHA BO3MOXHOCTSAMU 310POBBSI SIEKTPOHHOE 00ydeHUe, TUCTaHIIMOHHBIE
00pazoBaTeNbHBIC TEXHOJIOTHH MPEyCMaTPHBAIOT BOSMOXKHOCTH ITpHUeMa-Tiepeiayi HH(POPMAIUU B JOCTYITHBIX JUIS HUX
dbopmax.

Peanuzanus TUCHMIUIMHBI C TPUMEHEHUEM dJIEKTPOHHOTO 00y4eHHsI, AUCTAHIIMOHHBIX 00pa30BATEIBHBIX TEXHOJIOTHH (1ajee
— 30, AOT) ocymectBnsiercss Ha ocHoBaHUU «[loJ0XeHus 0 peanu3auy OCHOBHBIX U IOTIOJHUTEIBHBIX 00pa30BaTeIbHBIX
MporpamMM C IPUMEHEHHEM JIEKTPOHHOTO 00yUeHNUS N TUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHI B (heepaaIbHOM
TOCYIapPCTBEHHOM OIOPKETHOM 00pa30BaTENEHOM YIPEKICHUH BhICIIEro 00pa3zoBanus «UenssOMHCKUN ToCynapCTBEHHBIH
yHUBEpCHUTET», «I1070kKeHUs 0 mopsaKe 3aueTa 00yJaomUMHICS IO OCHOBHBIM MTPO(HeCCHOHAIbHBIM 00pa3oBaTeIbHBIM
nporpaMMam Boiciiero oopasoBanus B ®I'bOY BO «Uenl V» pe3ynbTaToB OCBOCHHUS B OPTraHU3AIUAX, OCYIIECTBISIONINX
00pa3zoBaTENBHYIO AEATEITEHOCTD, YIEOHBIX IIPEAMETOB, KYPCOB, AUCIUIUTHH (MOIYyIeH), IPaKTHK, TOTTOTHUTEIBHBIX
00pa3oBaTeNbHBIX IPOTPAMM» ITOCPEACTBOM EKTPOHHOH HH(POpManmoHHO-00pa3oBaTensHoi cpenst PTBOY BO
«Henl'V». B uckimrouutensHbIX cinydasx (hopc-mMaxop U T.I.) IpU pean3anud 00pa3oBaTeNbHON AITETLHOCTH C
npumerenueM D0, IOT MoryT MpUMEHSITh KOMIIOHEHTBI, HE BXOSIINE B TIEPSYCHB dJICKTPOHHOW HHPOPMAIMOHHO-
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«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pa6ouas nporpamMma aucnuiivHe! "Beenenne B pu3nky TBepAoro Tena" 1o HalpasIeHHIO HOATOTOBKH
(cnenmanbHocTh) 22.03.01 "MaTepuasioBeieHre ¥ TEXHOJIOTHH MaTepHasioB" HanpaBiieHHOCTH (1poduiio) Ousuko ctp. 12
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»

00pa3oBaTeNBHOM CpesbL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIIMITJINHBI OBYYAIOHNIUMHUCH C
HWHBAJINJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMMU 310POBbSA

OcBoeHHME JUCUMIUIMHBI MHBaJMJaMM M JMIAMU C OIPAaHUYEHHBIMM BO3MOXKHOCTSIMH 370POBbSl OCYILIECTBISETCS C
WCIIOJIb30BaHUEM CIEIUATBHBIX TEXHUYECKUX CPEICTB W WH(POPMAIMOHHBIX TEXHOJIOTHH, MPEAOCTaBIsIeMbIX PecypcHBIM
y4e0HO-METOIMYECKUM LEHTPOM MO OOYYEHHIO WHBAIMIOB M JHIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370poBbs Yenl'V mo
3ampocy oOydaromierocss (MOOMJIbHBIC CIICIHANbHBIE TEXHHYECKHE CPEACTBAa JUIS JIMI C HApYIICHUSIMH 3pCHHA U C
HapyYIICHUEM CIIyXa, aCCHCTUBHBIC MH)OPMAITMOHHEBIC TEXHOJIOTHH).

[Tpu HEOOXOMUMOCTH AJsI OOYJAIOMIMXCA C HAPYIICHUSMH 3pPEHUS Ha pabOuYMX MeCTax IUlsl MPOBENCHHS MPAKTHYECKUX WIH
nabopaTOpHBIX 3aHATHH YCTaHABIMBAeTCs CIHELMAIBHOE IpOrpaMMHOE obecreyeHune (mporpaMma pedeBOil HaBHUTaLlUM,
peueBbIE CHHTE3aTOPhI, SKPAHHBIE JIYIIbI).

B yueOHple ayguropmm obecrieunBaeTCS OECTIPENSATCTBEHHBIH JOCTY IUI OOY4JaroMXCsl C HMHBAIMAHOCTBIO M C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3I0pOBbs. B Kakmoil ayauropuu, rae oOydaloTcs WHBANUABI U JIMIA C OTpAaHMYCHHBIMU
BO3MOKHOCTSIMU  3JI0OPOBbsI, IpEIycMaTpUBAETCsl COOTBETCTBYIOIIEE KOJIMYECTBO MECT Ui OOydalomuxcs ¢ y4eToM
HapPYIICHUH UX 37I0POBBSI.

Jis OCBOGHUS IWCIUILTMHBI WHBAIUAAM W JIMIAM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBS MPENOCTABISETCS AOCTYI K
MEYaTHBIM HMCTOYHHMKAM, MMEIOIUMCcs B HaydHoll Oubimorexke Yenl'Y, ¢ mOMOIIBIO ClENMAaJIbHBIX TEXHHUYECKUX CPENCTB;
JIOCTYIl € MOMOIIBIO CHELUAIBHBIX TEXHUYECKUX U IMPOTPAMMHBIX CPEICTB K JIEKTPOHHBIM MCTOYHUKAM, NPEACTABICHHBIM B
(hopMe 2NIEKTPOHHOTO TOKYMEHTa B (hoHe HaydHOU OubimoTekn Yenl'Y win aeKTpOHHO-OMOIHMOTEYHBIX CHCTEMAX.
Y4eOHO-MeTOIMUeCKHe MaTepHajbl Uil OOYJarolMXCS M3 YHCIa MHBAJIHIOB WM JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH
3I0pOBbsSl IPEAOCTABIAIOTC B (opMax, aJaNTUPOBAHHBIX K OTPAaHMYEHUSM HUX 370POBbS M OCOOCHHOCTSIM BOCIPHUSTHS
nHpOpManHH.

Jis MHBaNMHMIOB W JIUII C OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI OCBOCHHE AHMCHUILIMHBI MOXET OBITh YaCTUYHO WIIH
MOJTHOCTBIO OCYIIECTBIICHO C MCIIOJIB30BAHUEM TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH.

ITpu mpoBepeHWH NPOMEXKYTOYHON ATTECTAIlMH IO JTUCHHUIUIMHE OOYJAIOIMMCS C HHBAIUAHOCTBIO W C OTPaHWYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI 00ECIEUMBACTCS 110 WX 3asABICHUIO TIPEIOCTABICHHE B JOCTYMHOH (opMe B 3aBHCHMOCTH OT HX
WHAWBUAYATbHBIX OCOOCHHOCTEH MHCTPYKIMM O MOPSAKE MPOBENEHHS MPOMEXKYTOYHOH aTTECTAalllH, OLEHOYHBIX CPEACTB H
BO3MO’KHOCTH OTBETOB Ha 3a/aHusl (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUCbMEHHO IpudTom bpaitns, ¢
HCITOJIb30BAaHHUEM YCIIYT aCCHCTEHTA, YCTHO).

[Ipu mpoBeneHNU MPOLEAYPH OLEHUBAHUS PE3YIBTATOB OOYUEHUS WHBAIUIOB W JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3M0POBbS NPEAYCMATPUBAETCS HCIOJNb30BaHUE MpeAocTaBleHHBIX YenlY wunum coOCTBEHHBIX TEXHHYECKUX CpPEACTB,
HEOOXOAMMBIX MM B CBS3M C WX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. [lpum HE0OXOIUMOCTH WHBAJIMIAAM H JIUIAM C
OTpaHWYEHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS IIPEIOCTABIACTCS IOMOJIHUTENBFHOE BpeMs UIS MOJTOTOBKHM OTBETa Ha 3aJaHMUS,
MpoIeypa OLEHUBAHUS PE3YIbTATOB O0YUSHHUS IO AUCIUIIIMHE MOXKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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