[lokyMeHT noan i1 3NeKTPOHHOIMIHOBRHAY KN POCCHUN
NUHdopma HMW DenepaibHOg TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTebHOE

(DMO Tacka anepbesny YUPECKACHUE BBICIICTO O6pa30BaHI/I$I

LomkocTs: PekTop «Yensbunackri rocynapcrBennsiil yausepcurer» (PI'BOY BO «Uenl V)

IlaTaro;lf; g 09.04.2026 14:03:11

0uasi NporpaMmMa TUCIUTLTHHET "Da30BbI¢ PABHOBECHS U CTPYKTYPOOOpa3oBaHue" MO HANPABICHUIO OATOTOBKH
YHuKafbHbil MPOrpguiéiih ii@dcTin) 28.03.02 "Hamoufkenepus” Hanpasiensoctr (podumo) HaHOTeXHOMOrHH B crp. 1

O4c19ed8bfb98f3b6cb77a486b9a8788b832232,@Tepnalnogeﬂeﬂm ®I'BOY BO «Uenl'V»

PaGouasi nporpaMmMa QU CHUIJIMHBI (MOXYJIfA)*

®da30BbIC paBHOBECUS U CTPYKTYpOOOpa30BaHUE

HampaBienue moaroToBku (coenuajlIbHOCTD)

28.03.02 Hanounxeuepus

Hanpasnennocts (mpoduiinb)

HanoTtexHonoruu B MATCPUAITOBCACHNUN

[IpucBanBaemas kBanudukaiys (CTEICHb)

Oakajas

dopma o0ydeHus

o4yHaia

I'on(sr) HaGopa 2026

*Pabouas mporpaMMa JUCHUILINHBI (MOIYIS) afanTUpOBaHa AJIsl MHKIIO3UBHOTO 00Yy4eHHS
WHBAJIUJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI

Yemsaouuck 2026 1.

© ®I'BOY BO «Henl'V»



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

Pa6ouas nporpamma aucoumminHe! "da30Bble PABHOBECHS M CTPYKTYpOOOpa3oBaHue" 10 HAIPAaBICHHIO OATOTOBKH
(cnermansHocth) 28.03.02 "HanoumkeHepus" HanpasineHHocTH (npoduino) HanoTexHOMOTHY B cTp. 2
matepuanoseneaud ®I'bOY BO «Henl'V»

Conep:xanue

1. Llenn ocBOEHUS TUCITUTUTNHBI

2. Mecrto nucuuminsbl B ctpykType OITOIT

3. Kommnerennuu o6ydaromierocsi, GopMupyeMbIe B pe3yJbTaTe OCBOCHUSI TUCIIUATIITUHBI
(Momyst)

4. O0beM AUCIUTIUIAHBI (MOTYJIs)

5. CTpykTypa u cojiepKaHue TUCUUTUIUHBI (MO )

6. ®OHI OLICHOYHBIX CPEACTB

6.1. IlepeueHb BUOB OLIEHOYHBIX CPEACTB

6.2. TUnoBbIe KOHTPOJIHHBIC 3aJJaHUSI U UHBIE MaTepHaIbl JJIsl TEKYILEeH aTTeCTalluu
6.3. TunoBbIe KOHTPOJIBHBIE BOMPOCHI U 3aJaHUs JUIsl TPOMEXKYTOUHON aTTeCTalluU
6.4. Kputepuu onieHuBaHUA

7. YuebHo-MeToAn4YecKoe U HH(OOpMAIIMOHHOE 00€CIIeueHUEe TUCIUTUTUHBI (MOTYIIs)
7.1. PexomenayeMas aureparypa

7.2. Ilepedenn pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAITMOHHOM ceTu "MuTepHeT"
7.3. Ilepeuernr nHGOPMAITMOHHBIX TEXHOJIOTHI

8. MaTepuanbHO-TEXHHUECKOE 00eCIIeYeHHE TUCITUTUTMHBI (MOTYIIS)

9. Meroaunueckue ykazaHus JUIsl 00yJaromMuXCsl 0 OCBOCHUIO AUCIIUTUIUHBI (MOTYJIs)
10. CrennanpHble yCI0BUS OCBOCHHMSI TUCHUIIIIMHBI 00yJarOIUMHUCS C
WHBAJIUJIHOCTHIO U OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouas nporpamma qucrurinHbl "®a30Bbie paBHOBECUS M CTPYKTYpOOOpa3oBaHue" M0 HAMPABICHHIO MTOATOTOBKU
(cenmanbrocTH) 28.03.02 "HanoumxeHepus" HanpaBieHHOCTH (mpodio) HanoTtexHoIOTHY B crp. 3
matepuanoseneaud ®I'bOY BO «Henl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

Iens qUCIHATUTIHEI COPMHUPOBATH Y CTYACHTOB TEOPETHYECKUE IPEICTABICHAS O MEXaHU3MaX CTPYKTYpooOpa3oBaHUs B
Pa3IUYHBIX KPUCTAUIMYECKUX TBEPABIX TeIaX U METAJUIMYECKUX MaTepUalaX U Ha UX OCHOBE HAYYMTb aHAJIU3UPOBATH
CTPYKTYpPBI METAJUIOB U CILUIABOB, BO3HHUKAIOILIHE MPH PA3IUYHBIX MPOLIECCaX: KPUCTAIUTU3AIMHI, TOTUMOP(PHBIX
MpeBpaIIeHUX, JehOpMAIIIH U MOCIEIYIONIeM OTXKHTe, CTAPEHUN H APYIUX Hporeccax. HayduTs mpeacka3siBaTh XapakTep
U3MEHEHUH CTPYKTYpBI B pe3ylIbTaTe BHEIIHUX BO3JEHCTBUM U HAIIPABICHNUE U3MEHEHUS CBOMCTB, aHAIU3UPOBATh U
CaMOCTOSITENIFHO CTPOUTH (Pa30BbIe AUATPAMMBI U TPEICKA3BIBATH HA OCHOBE (Da30BBIX TUarpaMM M3MEHEHHUS CTPYKTYPHI U
CBOJCTB CIUIABOB B Pa3IM4YHBIX IIPOLECCAX.

Pe3yﬂbTaTLI 06yqu1/1;1 IO JUCHUIIIIMHE HAITPABJICHBI HA JOCTUKECHUEC NHAUKATOPOB!:

YK-1.1. Bemomnaser nouck nHGpopManny, onpeaenseT KpUTEepHH CHCTEMHOTO aHaJIN3a TOCTABICHHBIX 3a1a4

VYK-1.2. Hcrionp3yeT KpUTHYECKU aHAIIHM3, CHCTEMATH3anio 1 00001menne nHpOopManuy I pelIeH:s OCTaBICHHBIX
3amaq

I1K-2.1: 3HaeT OCHOBHbIE B3aMMO/IOIOIHSAIOIINE METOIbI U1 METOAUKY UCCIEJOBAHUS CTPYKTYPhI U CBOMCTB
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MATEPUAIIOB

IIK-2.2: YMeeT: aHanu3upoBaTh UMEIOLIHUECS JIUTEPATYPHbIE JaHHBIE 10 HOBBIM II0JX0/1aM K HCCIIEOBAaHUIO CTPYKTYpPhI U
CBOMCTB MaTepHaloB; 00ecleuylBaTh COOOJCHUE TEXHUUECKUX YCIOBHH Ha BCEX CTAAUSAX IMPOBEACHUS KOMILIEKCHBIX
UCCIIEI0OBAHUM CTPYKTYpBI M CBOICTB HAHOCTPYKTYPHPOBAaHHBIX KOMIIO3UIIMOHHBIX MaTEPHAIOB

[1K-2.3: Bnaneet HaBbIKaMu paboThl ¢ OCHOBHOM NpHOOpHOM 6a30i U1 MCCIeJOBaHUS CTPYKTYPhI U CBOHCTB
HAHOCTPYKTYPUPOBAHHBIX KOMITO3HIIOHHEIX MAaTEPHAIIOB

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: b1.B.04

2.1 TpeGoBaHus K NpeBAPUTEIbHOI MOAT0TOBKe 00y4alomerocs:

CoBpeMeHHBIE TEXHOJIOTHH TI0MCKa B 00paboTKH HH(OPMALIH

Ananutudeckas TeoMETpus

MaTtemaTuyecKui aHaIu3

HCOpl"aHI/I‘-ICCKaf{ 1 OpraHn4eCKas XuMus

dusnyeckass XuMus

DHU3NKO-XUMHUS HECOPraHNMYCCKUX MaTCprUaioB

dusznka KOHACHCHUPOBAHHOTO COCTOAHUS BCUICCTBA

Pentrenorpadus 1 peHTTeHOCTPYKTYPHBIH aHATIH3

2.2 JIuncuMnJuHbl M MPAKTHKH, JJISI KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEOOX0TUMO KAK
npeanIecTBYIOIIEe:

BeimoniHeHMe 1 3a1UTa BEITYCKHOM KBaTH(UKaINOHHOH paboThI

[IpennumniiomHas npakTuka

Hay‘IHO-I/ICCHeZ[OBaTeJH)CKaH pa60Ta

3. KOMIETEHLIMHA OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIUTIINHBI
(MOJYJIS)

YK-1: CniocoGeH ocymiecTBJISTh NONCK, KPUTHYECKHIi aHAJIN3 U CHHTe3 HH(OPMaMH, NPUMEHSTH CHCTeMHBIiT
TOZIXO/ /LISl PellleHus MOCTABJIEHHBIX 3124

3HaTh:

Jnsa noctrxenust YK-1.1: OcHOBHBIE OHATHS, TEPMUHOJIOTHIO 1 3aKOHOMEPHOCTH CTPYKTYpOOOpa30oBaHUs U (a30BbIX
NpEeBpalleHUH MaTepHaIoB

YmMmeTn:

Juns noctmxenns YK-1.2: OcymecTBiIsATh MOMCK, KPUTHYECKHUI aHAIN3 M CHHTE3 HH(POPMAIHH, IPAMCHSITh CHCTEMHBIH
TIOJIXOJT JUTS PEeTIeHNS 3a1a9 NCCIIEMOBAHMUS CTPYKTYPHI M (ha30BBIX PaBHOBECHI MaTEpPHAIOB
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Baanern:

Js noctmxenust YK-1.2: MerogaMu mmoucka 1 aHaimu3a HHGYOPMAIMY TPU PEIICHUN HAYIHO-HCCIIE0BATEIbCKHX 3319

IK-2: CnocodeH opraHn30BbIBATH NMPOBeIeHHE KOMIJIEKCHBIX HCCIeI0BAHUI CTPYKTYPbI M CBOHCTB
HAHOCTPYKTYPHUPOBAHHBIX KOMIO3MILMOHHBIX MATEPHAJIOB

3HaTh:

Jns noctrxenns 11K-2.1: 3akOHOMEPHOCTH CTPYKTYPOOOpa30BaHUs Pa3IHIHBIX MAaTEPUAIOB; BIUsSHUE Je(eKToB
KPHUCTAJITMUECKOH CTPYKTYpHI HAa CBOWCTBA MaTepHaIoB

YMmerh:

Jns noctmxenns [1K-2.2: ucnonp30BaTh 0a30BbIC 3HAHUS [0 CTPYKTYPOOOPa30BAHUIO TS Pa3paOOTKH TEXHOJIOTHI CHHTE3a
MaTepHaioB

Baanern:

T noctmxenus [TK-2.3: HaBBIKOM pelieHus 3a/1a9 B 00JIACTH U3yICHHSI U aHAJ3a CTPYKTYPhI MaTePHAIOB

B pe3yjibTaTe 0OCBOCHUSA TUCHUILINHBI oﬁyqamumﬁm JOJIZKCH

3.1 |3uaThb:

3.1.1 | ocCHOBHBIE KJIacChl COBPEMEHHBIX MaTEPUAJIOB, HX CBOWCTBA M 00IACTH MIPUMEHEHUS, TPHHITUITEI BEIOOpa
MaTepHaioB, OCHOBHbIE TEXHOJIOTHYECKUE MPOLECCH MPOU3BOCTBA M 00pabOTKH MaTepHaioB, 0COOEHHOCTH
YKM3HEHHOTO [IUKJIA MATEPHAJIOB U M3JCIHI U3 HIX; 3aKOHOMEPHOCTH CTPYKTYpooOpa3oBaHusi, (ha30BbIe
MPEBpAICHUS B MaTepraiaX, BIUSIHUE CTPYKTYPHBIX XapaKTEPUCTUK Ha CBOWCTBA MAaTEPHAJIOB.

3.2 | YMeTh:

3.2.1 | BBIOMpATh MaTEpHAIBI JJISI 3aJaHHBIX YCIOBHI SKCIUTyaTallly C Y4€TOM TPeOOBaHUI TEXHOJIOTHIHOCTH,
Ha/ISKHOCTHU | JOJITOBEYHOCTH H3JIENHIT; BRIONPATh MaTepHabl M TEXHOJIOTHYESCKHIE IIPOIECCHI IS peIICHHS
3a7a4 npo¢eCCHOHANBHON eI TETFHOCTH; ONPEETATh (PU3NIecKre, MEXaHHUECKHEe CBOMHCTBA MATEPHANIOB IIPU
Pa3NUYHbIX BUAX UCIBITAHUI.

3.3 | Bnagernb:

3.3.1 | npuHIIUIIaMH BBIOOPA MAaTEPHATIOB JUIS 3JIEMEHTOB KOHCTPYKIIUH 1 000pYI0BaHHS; HABBIKAMH UCIIOIB30BaHUS
METO/IOB CTPYKTYPHOTO aHaJlM3a U onpe/eieHns QU3HIEeCKUX U (PU3NKO-MEXaHUUECKUX CBOMCTB MaTEpHAaJIOB,
TEXHHKH 00pabOTKU SKCIIEPUMEHTAIBHBIX JTaHHBIX.

4. OFBEM JMCLOUILIMHBI (MOY.JIST)

O6wasn TpynoemMKocTb 6 3ET
YacoB 1o yueOHOMY IJIaHy : 216 Bunsl koHTpONsS B cemecTpax:
B TOM YHCIIC :
AyIUTOPHBIEC 3aHATHS : 82 9K3aMEeHBbI 8
camocTosTeNnpHas pabora : 120,5 3a4eTsl 7
4acoB Ha KOHTPOJIIb : 10
KOHTaKTHas pabora: 85,5
HKP: 3,5

5. CTPYKTYPA U COJAEPKAHUE JUCIUITIJINHBI (MOJXY JIA)

Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUA 3aHATHS/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kypc

Paznen 1. Kpucraiinyeckas cTpyKTypa TBepAbIX TeJl

1.1 OmnmcaHne CTPYKTYpH! KpruCTaIIIoB /JIex/ 7 6 JI1.1J11.2J11.3
JI1.4 J11.5 J11.6
JI1.7]12.1
J12.2J13.1
5103233

1.2 Kpucrammmueckas cTpykrypa TBepabix tei /Cp/ 7 10 JI1.1J11.2 J11.3
JI1.4 J11.5 J11.6
JI1.7J12.1
J12.2713.1
010232354
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Paznen 2. Tunbl XuMuyeckux cBsizeil B TBepAbIX Tejaax

2.1

OCHOBHBIE THITBI MEKaTOMHBIX CBs3€ell B MaTeprainax /Jlex/ 7 6

JI1.1J11.2 JI1.3

JI1.4 J11.5 J11.6

JI.7J12.1J13.1
010233

2.2

THIBI XUMUYECKHX CBsI3el B TBepIbIX Tenax /Cp/ 7 14

JI1.1J11.2 J11.3
JI1.4 J11.5 J11.6
JI.7J12.1J13.1
01023354

Paznen 3. ledexTnl kpucTananyeckoii pemerku. Toueunbie
Ae(eKThI

3.1

JleexTsl KpuCTamTHIecKoi pemerku. /Jlex/ 7 6

J1.1J11.2J11.3

JI1.4 J11.5 J11.6

JI.7J12.1J13.1
010293

3.2

Mogenuposanue auddy3un npuMecei 3amMmereHns B kpuctamiax /IIp/ 7 6

JI1.1J11.2 J11.3

JI1.4 J11.5 J11.6

JI.7J12.1J13.1
0102353

33

JedexTs! kpucTamumnaeckoi pemerku. Togeunsie nedextst /Cp/ 7 20

JI1.1 J11.2 J11.3
JI1.4 J11.5 J11.6
JI.7J12.1J13.1
01023354

Pasznen 4. OCHOBHBIE THIIBI TUCJIOKAIUNA ¥ X ABUKEHHE

4.1

Kpaessie nqucnoxanny /JIex/ 7 4

JI1.1J11.2 J11.3

JI1.4 J11.5 J11.6

JI.7J12.1J13.1
010233

4.2

BuHTOBEBIE M cMemIaHHBIe quciiokanuy /JIex/ 7 4

JI1.1J11.2 J11.3

JI1.4 J11.5 J11.6

JI.7J12.1J13.1
013233

43

DKCIIepUMEHTAIbHBIE METOIBI HCCIIeIOBAHMS AUCTOKAIi /JIex/ 7 4

JI1.1J11.2 JI1.3

JI1.4 JI11.5 JI1.6

JI.7J12.113.1
013233

44

Jucnokanuu B MeTayiax /Jlex/ 7 4

JI1.1J11.2 J11.3

JI1.4 JI1.5 JI1.6

JI.7J12.113.1
013233

4.5

Pacuer MIOTHOCTH AUCIOKALUHI 10 SJIEKTPOHHO-MUKPOCKOIMYSCKIM 7 6
dororpadusm /Tlp/

J1.1J11.2J11.3

JI1.4 J11.5 J11.6

JI.7J12.1J13.1
013233

4.6

MoenupoBaHue IBUKEHUS KpaeBbIX auciokanuii /TIp/ 7 6

J1.1J11.2J11.3

JI1.4 J11.5 J11.6

JI.7J12.113.1
013233

4.7

OCHOBHBIE THIIBI AUCTOKAINHA U UX nBrxeHue /Cp/ 7 11,8

J1.1J11.2J11.3
JI1.4 J11.5 J11.6
JI1.7J12.1713.1
010323354

Pazges 5. @opmMupoBaHre CTPYKTYPhI MeTaJLJIa NPH
KPHCTANIM3AIUHN
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cTp. 6

5.1

OO6mue npeacraBieHus 0 (pa3oBbIX paBHOBECHsIX /JIek/ 8 4

JI1.1 J11.2 J11.3

JI1.4 J11.5 J11.6

JI.7J12.1J13.1
0135233

52

Kpucrammimaeckas CTpyKTypa METaJUTMUECKUX CIUTKOB /JIex/ 8 2

JI1.1J11.2 J11.3

JI1.4 J11.5 J11.6

JI.7J12.1J13.1
0103233

53

®dopMupoBaHHe CTPYKTYPHI MeTaIa IpH KprcTayuu3anuu. /Cp/ 8 20,7

JI1.1J11.2 J11.3
JI1.4 J11.5 J11.6
JI.7J12.1J13.1
0103023354

Paszgen 6. @a3pl B MeTAINYECKHX CILIABAX

6.1

Juarpammsl cocrostHuA. /JIek/ 8 4

JI1.1J11.2 J11.3

JI1.4 JI11.5 JI1.6

JI.7J12.113.1
013233

6.2

®da3pl B MeTaJIHYeCKHX crutaBax /Cp/ 8 16

J1.1J11.2J11.3
JI1.4 J11.5 J11.6
JI.7J12.1J13.1
010323354

Pazges 7. @opmMupoBaHme CTPYKTYPHI CILUIABOB NPH
KpuctajJjim3anuu

7.1

OcobenHOCTH (ha30BBIX IIPEBPAICHUI B CIIIaBaX B TBEPAOM 8 2
cocrostHuu /JIex/

JI1.1 J11.2 JI1.3

JI1.4 J11.5 J11.6

JI.7J12.1J13.1
01030233

72

JlmarpaMMBbl COCTOSTHHSA, CTPOEHHE U CBOICTBA CIIIaBoB /JIek/ 8 4

JI1.1J11.2 J11.3

JI1.4 J11.5 J11.6

JI.7J12.1J13.1
01030233

73

[Mocrpoenue Ga3oBbIX AuarpaMM OMHAPHBIX PACIIABOB, 00PA3YIOIIIX 8 4
OTpaHUYEHHBIE TBEPBIC PACTBOPHI U IBTEKTHKY, IEPUTEKTHKY /T1p/

JI1.1J11.2 J11.3

JI1.4 J11.5 J11.6

JI.7J12.1J13.1
013233

7.4

IMoctpoenne a3zoBBIX quarpaMM OHHAPHBIX PACIIABOB, 00pa3yIOMNX 8 4
OTpaHWYEHHbIE TBEPIbIC PACTBOPHI M XUMHUYecKue coequaenus /I1p/

JI1.1J11.2 J11.3

JI1.4 JI11.5 JI1.6

JI.7J12.1J13.1
013233

7.5

INocTpoenne dazoBeIx muarpamMm TpoiHEIX cucteM /I1p/ 8 2

JI1.1 J11.2 J11.3

JI1.4 JI1.5 JI1.6

JI.7J12.113.1
013233

7.6

®dopMHUpOBaHUE CTPYKTYPHI CILUIABOB MpH KpucTayuiu3anuu /Cp/ 8 16

J1.1J11.2J11.3
JI1.4 J11.5 J11.6
JI.7J12.1J13.1
010323354

Paznen 8. [lnacTuueckas nedpopmanust 1 MexaHndecKHe CBOCTBA.

8.1

Paspymenne metamios /Jlex/ 8 2

J1.1J11.2J11.3

JI1.4 J11.5 J11.6

JI1.7J12.1713.1
013233

8.2

[Ipounocts MeTasioB /JIek/ 8 2

J1.1J11.2J11.3

JI1.4 J11.5 J11.6

JI1.7J12.1J13.1
013233
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8.3 [Tnactuueckas nedopmarust u Mexanmdeckue cBoiicrsa /Cp/ 8 12 JIL.1JI1.2 JI1.3
JI1.4 J11.5 J11.6
JI.7J12.1J13.1
21323354

Pa3znen 9. Unast koHTakTHasA padora

9.1 WunuBrayansHble KOHCYIBTAINH, TeKyIHit KoHTpos /UKP/ 7 0,2 JI1.1J11.2 J11.3
JI1.4 J11.5 J11.6
JI1.7J12.1
J12.2713.1
010232354

9.2 VnunuBuayansHbe KOHCYIBTAINH, TeKyIHit KoHTpos /KP/ 8 3,3 JI1.1J11.2 J11.3
JI1.4 J11.5 J11.6
JI1.7J12.1
JI2.2J13.1

6. POH/JI OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BHIOB OLHEHOYHBIX CPEICTB

KontponbsHble paboThI, OTYETHI O IPAKTUIECKUM 3aHATHSIM, TECT, BOIIPOCHI K 3a4eTy/9K3aMeHY

6.2. TunoBkie KOHTPOJIbHBIC 3a1aHUS1 U UHBIE MAaTEPHUAJIbI 15 TEKy[lIeﬁ aTTreCcTalum

KoHTpomnbHbIe 3aaun 1)1 TPAKTUUECKUX 3aHATHH

1. HaiiTu nauHy BeKTOpa 21€MEHTapHOM TpaHCIALNY B KpUCTalUIaX alMasa, €ClIU KpUCTaJuIndecKas peleTka — Kyonueckas
TpaHEeIEHTPUPOBaHHAS ¢ MeKAaTOMHOM paccrosHueM 0.154 HM, a ameMeHTapHas sT9eiika COJCPKHUT 8 aTOMOB.

2. PaccunrtaTth K03()(HUINEHT YIAKOBKHU JUIS IPOCTOI KyONIECKOH PelIeTKH

3. Paccunrtath K03(UIMEHT YIAKOBKH I MPOCTOH KyOHMUECKOH 00bEMHO-IIEHTPUPOBAHHOMN PEILICTKH.

4. PaccunraTh K03(Q(HULIUEHT YIaKOBKH JUIS IIPOCTOI KyOMUECKOH IPaHEIEHTPUPOBAHHON PELICTKU

5. Haiiti moctostHHyt0 MajienyHra Jist TMHEHHOM 1IeTIOYKH PaBHOY/AAJICHHBIX HOHOB C YEPEAYIOIIMMHUCS 3apSAaMH.

6. Haiitu mocrostHHYr0 MazienyHra it TUHEIHOH 1eTIOUKH paBHOYAAJICHHBIX HOHOB C YepPEIYIOIUMUCS 3apaJaMU METOA0M
OBbEHA.

7. Haiitu nocrosiHHyr0o MajenyHra Ajisl KBaJpaTHOM CETKU HOHOB.

8. Haiitn moctosHHYro ManenyHra uist mepBoi siaeiiku OBbeHa kpucTamia 1t NaCl.

9. B menu, 3akanennoi ¢ 600°C, cogepxkurcs 1.12107(-5) % (aT.)Baxancuii. Kakyro TemmnepaTypy 3aKalku clemyeT BhIOpaTh,
4TOOBI KOHIIEHTpPAIXS MOPAIKa BO3pOCIa Ha JBa ropsiaka?

10. OuennTe cpemHUe PacCTOSHASA MY PABHOBECHBIMH BAKAHCHAMH B AIFOMUHAH ITpH 270 C U MEX/Ty 3aKaJIOYHBIMHU
BaKaHCHAMH IIPH TOH XkKe TeMIepaType mocie 3akaiku ¢ 6270 C (Ipu yeIoBHH, YTO BCE BEICOKOTEMIIEPATYPHBIE
MOHOBaKaHCUH «3aMOPaKUBAIOTCS U PACIIpeeTIeHbl CTATUCTUUECKU PABHOMEPHO).

11. Meramnn conepxut 0.1% (aT.) paBHOMEpHO paciipesienieHHo# npumecu 3aMmenienns. OnpenenuTe cpeiHee pacCTosHue
MeXIy IpuMecHbIMU atoMamu B equHunax nepuoga 'K u OLK pemerku.

12. TTokakuTe ¢ MOMOUIBIO IOCTPOEHUS, UYTO BEeKTOp broprepca npsMoaMHEHHON IEOYKN MEXY3€IbHbIX aTOMOB,
pacrosioxkeHHo B HanpasineHnn < 100> KyOH4YecKoil peleTKy, paBeH HyIIIo.

13. B o0pa3sie alroMIHNS [TOCIIE PE3KOT0 OXJIAXICHHUS B BOJIE MOSBHIINCH JUCIOKAIIMOHHBIC TIETIIN, YUCIIO KOTOPHIX PaBHO
1+107(15), a cpenuuit tuametp 30 HM. OrieHHTE KOHIEHTPALIUIO BAKAHCHUI IIPH TEMIIEpaType, ¢ KOTOPOI OXITaxIancs
oOpaseir.

14. B MenHOH QoIrbre mocie saepHOTo 00IydeHNUs MOSIBUIINCH AUCIOKAIIMOHHbIE TIeTITH, 9UCII0 KOTOPBIX cocTaBmio 107(15)
cM-3, a cpequuit uaMerp paseH 40 HM. OneHnTe KOHIICHTPAIHIO BO3HUKAIOMIUX MIPU 0OIydeHIH M TOUYCUHBIX Ae(EKTOB,
KOHJICHCALU KOTOPBIX MpUBeNa K 00pa30BaHUIO AUCIOKALIUOHHBIX IETENb.

15. TTokaxuTe C HOMOIIBIO CXEMBI, YTO MPH CKOJIbKEHHH NPHU3MaTHYECKOH AUCIOKAIIOHHON METJIN, UMEBILIEH B HCXOIHOM
MIOJIOKEHUH KPAeBYIO OPUEHTANNIO, MOTYT ITOSIBUTHCS YHACTKHM C BHHTOBOH OpHEHTAaNNeH (JJOMYCTHTE, YTO OTACIBHEIC
YJ9aCTKH HCXOAHOMN IETIIH HEeTIOIBIKHEI).

16. Onenure (B KMJIIOMETPAX) CYMMApPHYIO JUTMHY BCEX JUCIOKAUK B 1¢M”3 OTOXKEHHOTO METaJlIa C TNIOTHOCTHIO
mucnokarmi 10°(8) em™(-2).

KoHTpomnbHble 3a1aun AJ1 IPaKTUUECKUX 3aHATHN

1. Hatiti nimHy BeKTOpa 3JIEMEHTapHON TPAHCIISIIMK B KPUCTAJLIAX aliMa3a, €ClIM KPUCTAJUTMYEcKas pelIeTka KyOnieckas
IpaHELIEHTPUPOBAHHAS, COIEPAKUT 8 aTOMOB, MEKATOMHOE paccrosiHue 1.54 A.

2. PaccunrtaTh K03()(HUIUEHT YIAKOBKHU JUIS IPOCTOI KyON4IeCKOH pelIeTKH

3. PaccuntaTh K03 HUIMEHT YIaKOBKH A1 IPOCTON KyOnuecKold 00bEMHOLCHTPUPOBAHHON PELIETKH

4. PaccumnraTh K03()(OUINESHT YIaKOBKH JUIS IIPOCTOH KyOWYECKOH rpaHeleHTPUPOBAHHON PEeIIeTKN
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5. Haiitu nocrosiHHyr0 MazenyHra ajsl JUHEHHOH 1IENOYKU PaBHOYJAJICHHBIX MOHOB C YEPENYIOIUMHUCS 3apsIaMU.

6. Haiitu noctosiHHYI0 MaznenyHra 1Jis IMHEHHOM [EeTI0UYKH PaBHOYIAIEHHBIX HOHOB € UePEAYIOIIMMHUCS 3apsiiaMi METOJ0M
OBbeHa.

7. Haiitu nocrosiHHyro MazenyHra Juis KBaJpaTHON CETKU UOHOB.

8. Haiitu moctosHHYr0 ManenyHra i nepBoii siaeiiku OBseHa kpucramia it NaCl

9. B menu, 3akanennoii ¢ 600 C, conepxurcst 1.1°10-5 % ( at. ) Bakancuit. Kakyro TemnepaTypy 3aKajiku cleyeT BRIOpaTh,
9TOOBI KOHIICHTPAIIHS OPSIKa BO3pOCIia Ha JBa mopsaka?

10. Ouennre cpemHUe pacCTOSHASA MY PAaBHOBECHBIMH BAKAHCHAMH B aIFOMUHAH U 270 C U MEX/Ty 3aKaJIOYHBIMHI
BaKaHCHSIMU TP TOH ke TemIiepaType mnocie 3akaiku ¢ 6270 C (Ipu ycIoBUH, YTO BCE BBICOKOTEMITEpATYpHBIE
MOHOBaKaHCUH «3aMOPaKUBAIOTCS» U PACTIPENeeHbl CTATUCTUUECKU PABHOMEPHO).

11. Metamn conepxut 0.1% (aT.) paBHOMEPHO pacrpeelieHHO# mpuMecH 3amerienns. OnpenenuTe cpeiHee pacCTosSTHIe
MEXy IpUMECHBIMU aToMamu B exuaMIax nepuoga ['TIK u OLIK. pemerku.

12. TTokaxwuTe ¢ HOMOMIBIO MOCTPOEHHUS, YTO BeKTOp Broprepca npsiMonuHeHOH [IEMOYKH MEXKy3€NbHBIX aTOMOB,
pacrosoxeHHO! B HampapiieHHH < 100> KyOHMuecKoi pemeTky, paBeH HyYIIIO.

13. B 006pa3ie aroMIHNS [TOCIIE PE3KOT0 OXJIAXK/CHUS B BOJE MOSBHINCH JUCIOKAIIMOHHBIC IETIIN, YUCIIO KOTOPBIX PABHO
1*10715 cm-3, a cpequuit nuametp 30 HM. OLIEHUTE KOHLIEHTPALIMIO BAKAaHCUH NP TEMIIEPAType, ¢ KOTOPOH oXJIaXKaacs
oOpaserr.

14. B meznHO# ¢oIbre mocie suepHoro o0IydeHns MOSBHINCH JUCIOKAIMOHHBIE TIETIIN, YUCIIO KOTOPHIX cocTaBmio 10715
cM- 3, a cpemqnuil quamerp paseH 40 HM. OneHnTe KOHIIEHTPAIUIO BOSHUKAIOMIKX IPH 00ITydeHHN MEAN TOUCUHBIX
JedexToB, KOHIEHCAlUs! KOTOPBIX MIpUBeNIa K 00pa30BaHUIO JUCIOKALMOHHBIX METeNb.

15. ITokakuTe C HTOMOIIBIO CXEMBI, YTO TIPH CKOJBKESHIH TIPH3MAaTHICCKON TUCTIOKAIIMOHHON TIETITH, IMEBILICH B HCXOJHOM
MOJIOKEHUH KPAEBYIO OPUEHTANNIO, MOTYT ITOSIBUTHCS YIACTKH C BHHTOBOH OpHEHTAaNeH (JJOMYCTHTE, YTO OTACIBHEIC
YJ9aCTKH HCXOAHOMN METIIH HEeTIOIBIKHBI).

16. Onenure (B KMIIOMETPAX) CYMMApHYIO IUTMHY BCEX JUCIOKAIUH B 1cM3 OTOMXOKEHHOTO METalla C IJIOTHOCTHIO
nuciaokamui 108 cm-2.

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

TurmoBsle KOHTPOJILHBIE BOMIPOCH! U 33aHUs MpencTaBieHbl B DOHAaX OLEHOYHBIX CPEACTB MO AucHUIUINHE "Pa30Bble
paBHOBECHS U CTPYKTypooOpazoBaHue"

buners! k sx3ameny:

BUJIET 1

L. PaBHOBECHBIE TOCTOSHHBIE PELIETKU

2. BakaHCHOHHBIE KOMIUIEKCHI TOYEYHBIX Je(hEeKTOB
3. IInoTHOCTE aMCIOKALIAU

BUJIET 2

1. OnucaHue CTPyKTYphl KpUCTALIOB

2. HonHble kpucTaILIbI

3. Kommuekcsl coOCcTBeHHBIN Ne(eKT - MPUMECHBI aTOM
BUJIET 3

1. TpaHcIsMU U KpUCTAJUIMYECKas peleTKa

2. OOBEeMHBII MOJYAb YIPYTOCTH

3. Merto/b! BEIBICHHS AUCIOKALUM KPUCTAIIaX
BUJIET 4

1. Onepanyuy CUMMETPUR

2. KoBaneHTHble KpUCTaIIBI

3. MertoJ MOK TpaBIIEHHUS.

BUJIET 5

L. OCHOBHBIE TUIIBI KPUCTATUTMUYECKUX PEIICTOK

2. Merannudeckue KpUCTaNIbI

3. Mertonp! onpeneneHis KOHICHTPAI[MN BaKaHCHI
BUJIET 6

L. JIByXMepHBICKPUCTAIINYECKUEPEIIEeTKI

2. Kpucranmsl ¢ BOJOPOIHBIMHUCBSI3IMU

3. JlucrnokannuuXKIIacCUPHUKAITHS

BUJIET 7

L. TpexMepHbIeKpUCTAILINYECKUEPELIETKI

2. ATOMHBIEPATNYCHI

3. KpaeBasucnokanus
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BUJIET 8

1. KpucrannorpapuueckoeuHIUIMPOBAHNE
2. JledeKThIKpHCTATIIMIeCKOHPEIIETKH

3. CKOJIbXEeHUEKPAEBOH IUCIIOKAIUY
BUJIET 9

1. ITapamerpriBelica n unaexcsiMuniepa
2. KnaccupukannsaaedekToBKPHCTaIUTNIECKONPEIIETKH
3. [Iepenon3anuexpaeBoiAMCIOKALIUN
BUJIET 10

1. ToueunsienedexTs!

2. BunToBasauciokanys

3. DHEPrusIUCIOKAIUH.

BUJIET 11

1. Kpucrannorpadraeckuenpoekimm

2. TepmoanHaMUKaTOYEUHBIXE()EKTOB

3. CKONbXE€HHEBUHTOBOWAUCIIOKALIUH
BUJIET 12

L. Crepeorpacdmaeckasl TpOeKIHs

2. Murpanusi BakaHCUI

3. CMenianHasi JUCIOKaLus

BUIJIET 13

1. OCHOBHBIE TUTIBI MEXATOMHBIX CBf3€il B MaTepuamax
2. MurpanusMexy3eaTbHbIXaTOMOB

3. [Ipu3maTudeckasIuciIoKanus

BUJIET 14

1. Ban-pgep-BaanbcoBckuecBszu

2. VICTOYHHMKH M CTOKHTOYCYHBIX1E(EKTOB
3. BexTopbroprepca.

BUJIET 15

1. IlepBuuHasSKpUCTAIUIM3ALUAMETAIIIOB.

2. T'eTepOreHHBICCTPYKTYPHI.

3. JlnarpamMma COCTOSIHUSI CIUIaBOB C YAaCTHYHBIM PacIiajjoM TBEPAOTO PACcTBOpA MPH MOHMKEHUH TEMIIEPATYPHL.
BUJIET 16

1. Camonpon3BoIbHOE 00pa30BaHME 3apOIBIIICBEIX ICHTPOB.

2. lmarpamMMbl COCTOSTHUSL.

3. AnarpamMma COCTOSIHUS CIUIaBOB, KOMIIOHEHTHI KOTOPBIX UMEIOT MOJIMUMOPQHEIE TPEBPAILCHNUSI.
BUWJIET 17

1. TeTeporenHoe 00pa3oBaHKe 3aPOIBIIICH.

2. [Ipouecc kpucTain3alyu CIJIaBOB.

3. JluarpaMMbl COCTOSIHUS, CTPOEHUE U CBOMCTBA CILJIAaBOB

BUJIET 18

1. CtpocHUE METAIIMYECKOTO CIIUTKA.

2. lnarpaMMa COCTOSIHUSI CIUIaBOB, 00OPa3yIOIINX HEOTPAaHUYCHHBIE TBEPAbIE PACTBOPEI.
3. [ToHATHS O IUarpaMMax COCTOSIHUSI TPOMHBIX CIUIABOB.

BUJIET 19

1. ITonmumophHBIE TpeBpaLICHUS.

2. JluarpaMMa COCTOSIHUSI CIUIaBOB, 00Pa3yIOIIUX OrpaHUUEHHbIE TBEPbIE PACTBOPHI

3. Bunbl HanpsiKeHUH.

BUJIET 20

1. PaBHOBeCHBIE IOCTOSIHHBIE PELIETKU

2. BakaHCHOHHBIE KOMIUIEKCHI TOYCYHBIX AC(CKTOB

3. [InoTHOCTH IUCIIOKALINN

BUJIET 21

1. XuMuyeckue coequHEeHHUs.

2. OcoOGeHHOCTH (ha30BBIX IPEBPALICHHUH B CIUIaBaX B TBEPIOM COCTOSHHH.

3. Pa3pymenunemeTanios.

6.4. Kpurepun oueHuBanus

OreHKa ypoBHS OCBOCHHSI JUCITUTLTUHBI IIPOU3BOAMUTCS B XO7€ 3a4€Ta, MPOBOJAUMOTO B YCTHO-TIMCEMEHHOU (hopMe B KOHIIE 7
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ceMecTpa 1o TeMaM MPaKTUYECKUX U JIEKIMOHHBIX 3aHSATUH, a TaKkke 10 TemaMm, BeiHocuMbIM Ha CPC. MToroBas onenka

YCBOEHUSI TUCLUIUIMHBI IPOBOJIUTCS B KOHIIE 8 ceMecTpa B BUJE DK3aMeHa:
«OTIHYHOY
CryneHT 0OHapyXHJI BCECTOPOHHEE, CHCTEMATHIECKOE U TITyOOKOE 3HAaHHE YIeOHO-TTPOTPaMMHOTO MaTepHaa.

HUcuepniBatoie, mociae0BaTeIbHO, TPAMOTHO H JIOTHYECKH CTPOMHO €ro M3/IaraeT, He 3aTPYIHSIETCS ¢ OTBETOM MPH
BUZIOM3MEHEHUH 33JIaHHs, CBOOOHO CITPABISAETCS ¢ MOCTABIECHHBIMU 3aJ[auaMHy, TTOKa3bIBaeT 3HAHHSI MOHOTPahHUIECKOTO
Matepuaia. [IpaBHiIbHO 000CHOBBIBACT MPUHSTHIC PEIICHISI, BIaJIceT pA3HOCTOPOHHUMH HABBIKAMHU M ITPHEMaMH
BBITTOJTHEHHS IPAKTHIECKUX Pab0T. MOKET CaMOCTOSATENFHO 0000IIATh U U3J1araTh MaTepual, He JOMycKas OMNOOK, YSICHUIT
B3aMMOCBS3b OCHOBHBIX HOHSATHI JUCHUILTMHBI U UX 3HaUYEHHE AJIS IPHOOpEeTeHus podeccu.
«Xopouo»
CTymeHT TBepJI0 3HAeT yIeOHO-ITPOrPaMMHBIN MaTepHal, TPAMOTHO H IO CYIIECTBY H3JIaraeT ero, He J0MycKaeT

CYHICCTBCHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC. Moxet MIPaBUJIbHO MPUMCEHUTH TCOPETUUCCKUE IMOJIOKCHUSA U BJIAACCT

HE0O0XOAMMBIMHU HAaBbIKAMH MPY BBHIIIOJHEHUH MIPAKTUYECKUX 3a1a4.
«Y IOBJIETBOPHUTEIHHOY»

CTyI[eHT OCBOMII TOJTEKO OCHOBHOM MaTepurall, HO HC 3HACT OTACIbHBIX /:[eTaneﬁ, JOITYCKA€T HCTOYHOCTHU, HEAOCTATOTHO

IpaBUIbHBIE (POPMYITHPOBKHU, HapyIIAeT MOCIEA0BATEIFHOCTD H3I0XKEHH IIPOrPAaMMHOTO MaTepuaa U UCIBIThIBAeT
3aTPyJHEHUS B BHIIIOJIHEHUH IIPAKTUYECKUX 3aJaHUM.
«HeynoBnerBopUTENbEHOY
CTyneHT He 3HaeT 3HAYUTEeNIbHOM 9acTH IMPOrPaMMHOTO MaTepHraa, JOIyCKaeT CYIIECTBEHHbIE OMMOKH, ¢ OOIBIIIM
3aTPyIHEHUEM BBINOJHIET IPAKTUUECKUE PAOOTHI.

7. YHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JJUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHasi IMTepaTypa

ABTODBHI, 3arnmaBue WzparensctBo, | Pecypc
J1.1 | bymunoposal'. B., ®Da30BbIC PABHOBECUS B MHOTOKOMIIOHEHTHBIX CUCTEMAX: Kaszans : 3bC
Tansmerounos 1O. yuebHOe nmocobue Kazanckuii
I'., Apomesckas X. (https://biblioclub.ru/index.php?page=book&id=427846) HAIMOHATEHBIN
M., bapabanos B. HCCIIEZI0BATEIBCK
I1., IIpockypuna B. nui
E. TEXHOJIOTHUECKH
1 yHUBEPCUTET
(KHUTY), 2014
JI1.2 | Bynunoposa I'. B., ®a30Bble paBHOBECHS B OJHOKOMIIOHEHTHBIX cHcTeMax: yueOHoe | KaszaHb : 9BC
Tansamerounos 1O. rnocobue Kazanckuii
I'., Apomesckas X. (https://biblioclub.ru/index.php?page=book&id=427849) HaIMOHATEHBIN
M., bapabanos B. HCCIIEI0BATENIHCK
I1., Illunosa C. B. 3471
TEXHOJIOTHYECKU
11 YHUBEPCUTET
(KHUTY), 2014
JI1.3 |Kurrens Y., I'yce BBenenue B ¢pu3uky TBepAOTO TeNa: [yueOHOE PYKOBOJCTBO | Mocksa:
A A [Anbsac], 2013
JI1.4 | Epemun B. B., OcHOBBI 00111IeH 1 (HU3NIECKOH XUMUH: YIeOHOE ITOCOOHE JIIIst JonronpynHsrii:
Bopesckuii A. 5. BY30B Wnrennexr, 2012
JI1.5 | benenkoB E. A., HaHnoanmassl 1 poACTBEHHBIE YIIIEPOIHbIE HAHOMATEPUAJIbL: ExaTtepunOypr:
WBanosckas B. B., KOMITBIOTEpPHOE MaTepHaiOBeICHUE [YpO PAH], 2008
HBanosckuii A. J1.,
Maxypus 1O. H.
JI1.6 |Enudanos I'. U. ®dusmKa TBEPIOTO Tena CaHKT- 9BC
(https://e.lanbook.com/book/210671) IetepOypr :
Jlanb, 2022
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.7 | Cumynun M. M., ®dusmka TBEpIOTO Tema: yaeOHoe mocoone KpacHosipek : 9BC
Iumanckuii A. ©. (https://biblioclub.ru/index.php?page=book&id=705645) Cubupckuii
(benepaabHbII
YHUBEPCHUTET
(CDY), 2021
7.1.2. JlonoJHUTEIbHAS JIHTEpaTypa
ABTOpBI, 3armaBue W3narenscTBo, Pecypc
JI2.1 | Olyctuxos A. A, HanoctpykTypHBIE MaTepHansl: MOHOTpadus Mocksa : PUIT OBC
Xanuusk P., Xumn (https://biblioclub.ru/index.php?page=book&id=115678) Texnocdepa,
A 2009
JI2.2 | @ensir A, AMop(hHBIE B CTEKII000pa3Hble HEOPTaHMYECKHE TBEPIbIC TEIa Mocksa: Mup,
BunorpagnosaI. 3., 1986
Komno6os A. B.,
Kyuenok U. b.,
Tananaes U. B.,
HemboBckuii C. A.
7.1.3. MeTtoauueckue pa3padoTKu
ABTOpBI, 3arnmaBue W3narenscTBo, Pecypc
JI3.1 | benenxoB E. A, IMpakTuxy™m 1o (ha30BEIM PaBHOBECHSIM U YensaOuHCK : OBC
I'pemnsixos B. A. CTPYKTYpOOOpa30BaHUIO WznarenbcTBO
(https://library.csu.ru/rbooks2/view2? YensOuHckoro
code=local/007725/belenkovea) TOCYyHapCTBEHHOT
0 YHMBEpPCHTETA,
2016
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHHKAIIUOHHOI ceTH "UHTepHeT"
D1 | Jlanb [DnexkTpoHHBIH pecypc] : anekTpoHHO-0nbaroTeuHas cucrema (ObC) / u3matensbctso Jlans. URL:
http://e.lanbook.com/
D2 | YHuBepcureTckas OMOIMoTeKa OHJIAWH [ DIEKTPOHHBINH pecypc] : aiekTpoHHo-0nbmoteunas cucrema (OBC) / OO0
Hupextmenua [Mabmumunar. URL: http://biblioclub.ru/
33 | IOpaiit [DnexTpoHHEI pecypc] : anekTpoHHO-0nbnmuoreunas cucrema (9BC) / m3garenscrso FOpaiir. URL:
https://urait.ru
94 | eLIBRARY.RU [3nekTpoHHbIi pecype] : annekTpoHHas oubnuoreka / Hayd. sanextpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp
7.3 Ilepevyenb HHGOPMALMOHHBIX TEXHOJIOT U
7.3.1 IlporpammHoOe obecnieyeHune
Adobe Reader
WinDjView
LMS Moodle
Adobe Connect Acrobat
OpenOffice
LibreOffice
1O Kaspersky

7.3.2 IIpodeccnoHaTbHBIE 6a3bI TAHHBIX H HH(POPMAINOHHO-CIPABOYHBIE CHCTEMBI

1. DnexTpoHHBIH KaTaxor HaydHO# Oonbnuorexnu YenlY [DnexTpoHHSIH pecypc] : 6a3a ganHbIxX / Yensd. roc. yH-T. —
Yensgounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaisl American Physical Society : caiitT. — URL: http://journals.aps.org/about — 3. anrn. — Pexkum moctymna: TOJIbKO K3
CeTH yHUBepcuTeTa. — TeKCT : 3JIeKTPOHHBIN.

3. Web of Science : myapTuaMCIMILITHHAPHAS pedepaTuBHast 6a3a naHHBIX / kommanus Thomson Reuters. — Pexxum goctyma:
JUIs 3aperucTpup. nonb3osatenei Yenl'V. — TekcT : 31EKTPOHHBIN.

4. Scopus : pedepatuBHas 06a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — fI3. anri. — Pexxum goctyna: mis
3apeructpup. nosup3oparenei YenlV. — Teker : 3eKTPOHHBIN.
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5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHri1. — Pexxum qocTyma: ajsl 3aperiucTpup. Moab30BaTeneit
UYenlV. — TekcT : 211eKTPOHHBIIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MOYJISA)

OcCBOEHHE AUCIUIUIIHBI OCYIIECTBISIETCS B YIeOHOH ayJUTOPHUH TIEPBOTO KOPITyca, pacCUUTaHHOI Ha 25 cryaeHToB. Ecian
3aHATHS BEAYTCs Ul IOTOKA CTYIEHTOB, TO JUCLIUILINHA BEIETCS B JIEKLIMOHHOM ayAUTOPUH MIEPBOTO KOPILyCa,
paccuntanHoii Ha 100 cTyneHToB.

JUis yCIeIHOro 0CBOSHNsI IUCIUILTUHBI ayTUTOPHUS JOKHA OBITH 000pYyI0BaHA MYIbTUMEIUHHBIM KOMILIEKCOM U 3KPaHOM
JUISL IEMOHCTPALMY CAlIOBBIX NPe3eHTalM.

Vcnonb3ytoTcs 2eKTPOHHBIN YUTANbHBIN 321 HaydHoU Oubnuorexu YenlVY (aynutopus 206) u yuebHas 1aboparopust
BBIYMCIIATENBHON (HU3MKH Kadenpbl TeopeTndeckor usnku (ayauropust 222) Uit caMOCTOSTENIbHONH paboThI CTYIEHTA,
OCHAII[EHHBIE IEPCOHANBHBIMI KOMITBIOTEPAMH, MyIbTUMEIUIHON anmapatypoi. B aymuropusix obecrieueH K0CTyI K
Pa3NMUYHON CIIPaBOYHOM JIUTEpaType, SHIUKIIONEANIM, ONOIrorpaguIeckuM 1 MOJTHOTEKCTOBBIM 0a3aM JaHHBIX,
MH(OPMaMOHHEIM pecypcaM «HTepHeT».

O6y‘{€HI/I€ WHBAJIUAO0B U JIUII C OTPaHNUYCHHBIMH BO3MOXKHOCTSAMU 3JO0POBbs OCYIIECTBIIACTC C IPUMEHCHUEM CIICAYIOLICTO
CIICUAJIBHOI'O 060pyZ[0BaHI/IHZ

a) JUIsl JIML C HAPYLICHHUEM ClTyXa (aKyCTHYECKUIl YCUIIUTENb M KOJOHKH, MYJIbTUMEIUHHBIA IPOEKTOP);

0) 4J1s1 U1 ¢ HapyLIEeHHEeM 3peHus (MyAbTUMEIUIHBII MPOEKTOP (MCTIOJIb30BaHKE PE3CHTAINIA C YKPYITHEHHBIM TEKCTOM);

B) JUISL JIULI C HAPYIIEHHEM OIIOPHO-ABUTATENBHOIO anmapara (IepcoHaNbHbIe MOOUIBHBIE KOMITBIOTEPEI — HETOYKH).

9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOIINXCA 11O OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

IMpu n3ydeHnn TaHHOW TUCIUILIMHBI HCIOJIB3YIOTCS JICKIIMOHHBIC, TPAKTHYCCKUE 3aHATHS U CAMOCTOSITENTbHAs paboTa
crymeHTa. Ha TeKIMOHHBIX 3aHATHAX MIPEIoAaBaTeNb H3JIaraeT OCHOBHOE CO/lepkaHue TeM ImporpaMMsl. [IpopaboTky
JIEKIIMOHHOTO MaTepuaa XelaTeIbHO MPOBOAUTH KakK IOCIe KaXI0T0 3aHATUS, TaK U 110 3aBEPIICHHUIO TEMBL. DTO MO3BOJIUT
CBsI3aTh BOCIIMHO MOJYYCHHBIC CBEACHHS M COCTABUTH IIENBbHYIO KapTHHY. CTYICHTY ClIefyeT paBHOMEPHO B TCUCHHE
ceMecTpa pacpeieNiTh yaeOHyo Harpy3Ky 1o HOATOTOBKE K CEMHHAPaM, CAaMOCTOSTEIIFHON paboTe 0 TeMaM, BEIHOCHMBIM
Ha CaMOCTOSATEIIbHYIO PabOTy CTy/ICHTA.

Ha mpakTHYeCcKuX 3aHATHIX PACCMATPUBAIOTCS OCHOBHBIC METOBI U MPUEMBI PEIICHHUS 3a1a4. PekoMeHyeTcs mepe
Ka)JbIM MIPAKTHYECKUM 3aHATHUEM BBITIOIHUTE TOMAITHEE 3aJaHNe, YTO O3BOJIHUT JIYdIlle YCBOUTH MPEIBIIYIIIA MaTepHal,
1 M3y9UTH JIEKITMOHHBIN MaTepHaI 0 PEICTOAIIEH TeMe.

Ba)XHBIM MOMEHTOM IPH U3Y4CHUH JTI000H AUCIUIUTHHEI SBIISETCS OpPraHU3AIs CAMOCTOATENbHONU paboThl. IIpu ocBoeHHM
MaTtepuala He CIIeyeT CTPEMUTHCS K MEXaHHIECKOMY 3alIOMHHAHHIO IIPUBEIICHHBIX OIPEICIICHU, (POPMYITUPOBOK H
TIOJIOKEHHUH, ec TpeOoBaHM K BaM mpsMo He yka3siBaroT Ha 3T0. BriosHe s exTrBHOIN MOKET OKa3aThCs IOTBITKA
TIOHSTH CYTh SIBJICHHS, BEIpaOOTaTh CBOE OTHOIICHHE K HEMY, OTIMPAasiCh Ha MaTepHall, COJACPKAITUNHCS B PEKOMEHIOBAHHON
mutepatype. CkazaHHOe 0cOOeHHO 3P HEKTUBHO, KOTAa peyb UIET O TaKUX TPEOOBaHMAX, KaK «IIOHUMAET» WU «UMEET
npencrasieHue». Hanporus, ecnu Bel nmeete 1emmo ¢ TpeOoOBaHUEM K EITEIBHOCTH «IOJDKEH YMETEY, TO PEKOMEH/TYCeTCSI
MOYIPaKHATHCS B COOTBETCTBYIOIIEM BUJIE JEATEIHHOCTH. Bee 3TO MMeeT HemocpeCTBeHHOE OTHOIICHHUE K IIOATOTOBKE K
MPaKTHYECKUM 3aHATUSAM. [Ipy BOSHUKHOBEHUH BOIIPOCOB 10 TeMaM, BeIHOCHUMBIM Ha CPC, cnegyeT oOpaTHThCS 3a
KOHCYIbTAIMEH K MPEIoAaBaTeNto, BeaylIeMy JCKIHOHHbIC 3aHATHA. B TeueHne Bcero ceMectpa npy OCBOSHHUH Kypca
HCITOJIB30BATh CIICIHANBHYIO JIUTEpaTypy, UMetontytocs B onommoTteke Yenl'yY 1 Ha 3JIeKTPOHHBIX HOCHTEISX.

ITpu moArOTOBKE K MPAKTHYECKUM 3aHATHAM CTYACHTHI MOTYT ITOJIB30BAaThCSA IEKTPOHHBIMH MaTepHalaMH, Pa3MEIICHHBIMH
Ha caiitaXx KOH(EPCHIIH, ICKTPOHHBIMUA KHUTaMH U JOCTYIIOM K BEAYIIUM MEPHOINYCCKAM JKYPHAIAM, UMCIOLIUMCS B
Hay4JHOH OmbnmoTeke yHuBepcutera. CTyneHTaM He0OX0ANMO H3YIHTh JIUTEPATypPy, PEKOMEHIYEMYIO IPENOIaBaTCIISIMU.

B ocBoennn muciuminHb! (MOIYIIS) HHBAJIHIAMH | JIAIIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI OOJIBIIIOE
3HauCHUE UMeeT HHAUBUAYyabHas paboTa. [lox nHANBUAYaTbHOM pabOTOIl mOapazymMeBaeTcs ABe (GOpMBI B3aUMOJIECHCTBUS C
MperoiaBaTeNeM: HHIUBHyATbHast yaeOHast paboTa (KOHCYIBTAlUH), T.C. TOMOJHUTEIBHOE pPa3bsICHEHHE YYCOHOTO
MaTepuala 1 yriyOJIeHHOE H3y4eHHEe MaTepraa ¢ TeMH 00yJarolnMHICs, KOTOPBIE B 3TOM 3aHHTEPECOBAHEI, U
WHIVBHIyalbHast BOCHHTATeNbHas paboTa. IHANBUIyaTbHEIE KOHCY/IBTAIIMH IO IPEIMETY SIBIISICTCS BaXHBIM (DaKTOpOM,
CIIOCOOCTBYIOLIMM MHAWBUIYaTH3aUA OOYYCHUS U YCTAHOBJICHHIO BOCITUTATEIBHOTO KOHTAKTA MEXKIY MPEoJaBaTesieM 1
00yJaromuMcst HHBAIMIOM HITH 00YJarOMIMMCS C OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBBSI.

B cnysae npuMeneHus Ipu 00ydeHUH AUCIUTUTMHEL SJIEKTPOHHOTO 00Y4YEHUS, TUCTaHIIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHH OOIIeHNE 00YIArOIMUXCSI U IPEHOAABATENS OCYIIECTBIISIETCS B PEKIME PEATbHOTO BPeMEHH (OHIANH-IEeKIUN
(BeOMHApBI), YaThl, BUACO-KOHGEPEHIIUU | AP.) WIN OTIOKEHHOTO BpEMEHH (CHCTeMa JUCTaHIIMOHHOTO 00y4yeHust Moodle,
MS Office365, hopymbl, SIeKTpOHHAS TTOYTA U JIP.).

ITpu 0OydeHny HI C OTPAaHNYIEHHBIMHI BO3MOXKHOCTSMH 3JJOPOBBSI JJICKTPOHHOE 00ydeHHUE, TUCTAaHIIHOHHbIC
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00pa3oBaTeIbHBIE TEXHOJIOTHH MPEyCMaTPUBAOT BOSMOXXHOCTG IIpHeMa-Tiepeiaui HH(GOPMAIUX B JOCTYITHBIX JUIS HUX
(dhopmax.

Peanmsanust qUCHMIUIMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00Y4eHHS, TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aee
— 030, I0T) ocymiecTBnsieTcss HA 0OCHOBaHUU «[10JI0KEHNMS O peann3alui OCHOBHBIX U JIOTIOJTHUTEIBFHBIX 00pa30BaTeIbHBIX
HIpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00ydeHNS U AUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUII B (heepaabHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeNbHOM YUPEXKAESHUH BhICIIEro 00pa3zoBanus «UensOMHCKUN rocynapcTBEHHbIH
yHHEBepcHTeTY, «[107105KeHNS 0 TTOpsAAKEe 3aUeTa 00YJIAONIMHUCS TI0 OCHOBHEIM IIPO(ECCHOHAIBHBIM 00pa30BaTeIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'¥Y» pe3ynpTaToB OCBOCHHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa30BaTeNbHYIO AATETLHOCTD, YUEOHBIX IPEIMETOB, KYPCOB, JUCLHUILTUH (MOYIEH), MPAKTHUK, JOMOTHUTEIEHBIX
00pa30BaTENbHBIX MPOTPAMM» MMOCPEICTBOM IEKTPOHHON HH(POpMaImoHHO-00pa3oBaTenbHOl cpensl DT BOY BO
«Uenl'V». B HCKITFOUHTENBHBIX CiTydasx ((hopc-Maxop U T.I1.) IPU peastn3aniui 00pa3oBaTelbHON ASATEITLHOCTH C
npumeHerueM D0, JIOT MoryT npuMeHSTh KOMIIOHEHTHI, HE BXOAAIINE B IIEPEUCHb AIEKTPOHHON HH(OPMALINOHHO-
00pa3oBaTeNbHON CpebL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIUITIJINHBI OBYYAIOINIUMHUCH C
HHBAJINJTHOCTBIO U O'PAHUYEHHBIMHU BO3SMOKHOCTAMMU 310POBbA

OcBoeHME JUCUMIUIMHBI MHBAIWAAMH M JIMIAMH C OIPAHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI OCYILECTBILSIETCS C
UCIIOJIb30BAaHNEM CHELHAIBHBIX TEXHHYECKHX CPEJICTB M HMH(OPMALMOHHBIX TEXHOJOTHH, MHPENOoCTaBIseMbIX PecypcHbIM
y4e0HO-METOMYECKUM IIEHTPOM 110 OOYYEHHIO MHBAIUIOB ¥ JIMI C OTPAaHWMYCHHBIMH BO3MOXHOCTSMH 310poBbs Yenl'V mo
3ampocy oOydaromierocs (MOOHIBHBIE CIIEIMANbHBIC TEXHHYECKHE CPEACTBAa I JIHI C HapYUICHHSIMH 3peHHS U C
HapyIICHUEM CIIyXa, ACCUCTHBHBIC HH(POPMALOHHBIE TEXHOJIOTUH).

ITpn HEOOXOAMMOCTH JUTA OOYJAIOIMXCS C HApYMICHHSMH 3pEHHS Ha padodnmx MecTaxX s HMPOBEACHHS IPAKTHYCCKUX WIN
71a00paTOPHBIX 3aHATHH YCTaHABIMBACTCSA CIENMAIbHOE IPOTpaMMHOE oOecHedeHne (IporpaMMa pedeBOd HaBHTAIUH,
peueBble CHHTE3aTOPBI, IKPAHHBIE JIYIIBI).

B yueOHble aymuropuum obecrieunBaeTcs OCCHPENSATCTBEHHBIH JIOCTYNm A OOYJalOMMXCS C WHBAIMJHOCTBIO M C
OTpaHWYEHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBSl. B Kaxmol ayauropuu, e oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSMH  3/I0POBBS, IIPEAYyCMAaTPUBAETCA COOTBETICTBYIOINIEE KONMYECTBO MECT I OOYJaIOMUXCI C y4eToM
HapyIICHUH UX 3710pOBBSL.

Jlns ocBOGHWS MUCHUIDIMHBI WHBAJIHIAM M JIMIAM C OTPAaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOH OmbOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENUATIBHBIX TEXHWYECKHX CPEICTB;
JIOCTYII C MOMOIIBIO CMEHUATIBbHBIX TEXHHYECKHX M MPOTPAMMHBIX CPEACTB K JJIEKTPOHHBIM MCTOYHHKAM, MPECTABICHHBIM B
(opMe >IIeKTPOHHOTO JOKyMeHTa B (poHae HaydHoU 6ubmroreku Yenl'Y mimy 31eKTpOHHO-ONOINOTEYHBIX CHCTEMAX.
Y4eOHO-METOAUYEeCKIEe MaTepHaibl Uil OOydJaromuxcss W3 YHCIa MHBAIMAOB WM JIMIl C OTPAHWYECHHBIMH BO3MOKHOCTSIMH
3J0pPOBBsSI IPEIOCTABIIOTCS B (OpMax, agaNTHPOBAHHBIX K OTPAHHUYCHUSIM HX 3M0POBbS M OCOOEGHHOCTSAM BOCIPUSTUS
HHpOpMALIUH.

Jlns MHBANMWAOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE JWUCIUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBIEHO C UCIIOIh30BaHNEM AUCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTHH.

IIpy mpoBeneHUM IMPOMEKYTOUHOM aTTECTAlMU 110 JUCLUIUIMHE OOYydYalomMMCs C HMHBAJIMAHOCTBIO M C OIPAaHMYEHHBIMH
BO3MOXXHOCTSIMH 3JI0POBbsI 00ECIEUMBACTCS 110 MX 3asABICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpME B 3aBHCHMOCTH OT HX
WHIVBHIYAIbHBIX OCOOCHHOCTEH HHCTPYKIHMH O IMOPSIKE MPOBEICHUS MIPOMEXKYTOYHOH aTTECTAIlHH, OIEHOYHBIX CPENCTB U
BO3MOXKHOCTU OTBETOB Ha 3alaHHA (IHCBMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIbIOTEpE, MHChMEHHO mIpudToMm bpaitns, ¢
HCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

IMpn mpoBemeHUH TPOIEAYPHl OLCHUBAHUS PE3YNBTATOB OOyYEHHsS HHBAIMAOB W JIMI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMHU
370POBBSI TIPEIYCMATPHUBACTCSI HCIONB30BaHME MpemocTaBleHHBIX YenlY wimm COOCTBEHHBIX TEXHHYECKHX CPEJICTB,
HEOOXOIMMBIX MM B CBS3M C HMX HWHIMBUIYalbHBIMH OCOOCHHOCTSIMH. I[Ipn HEoOXOOMMOCTM HMHBAaNMIaM M JIMLAM C
OTPaHMYECHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI IIPEIOCTABISACTCS JOTOJIHUTENFHOE BPEeMsl A ITOJrOTOBKH OTBETAa HA 3aJaHMS,
TPOIIeTypa OIICHNUBAHUS PE3YIFTATOB OOYICHUS M0 AUCHUILTIHE MOKET IPOBOUTHCS B HECKOJIBKO ITAIIOB.
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