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BbICIIETr0 00pa3oBaHus

YrkanbHbil NpoHA O A ILHBIN MCcaeI0BaTeIbCKHI TexHoTornYeckuii ynusepcuter «kMACHUC
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Pabouas mporpamMma JUCIUTIIIUHBI (MOTYIIs)

Du3uka AnPppakauu

3akperuieHa 3a oJpa3JeIeHuEM Kadenpa ¢pusnyeckoro marepuaaoBeeHus

HaHpaBJ’IGHI/IG MMOATOTOBKNU

22.03.01 MATEPUAJIOBEJEHUE U TEXHOJIOTM MATEPHMAJIOB

Ipoduns
Kpamnpuxarms HnxeHep-uccienosareib
Dopma o0ydeHUS O4YHasA
OO01mast Tpy10eMKOCTh 43ET
Yacos 1o yueOHOMY IJ1aHy 144 ®opMBI KOHTPOJIST B CEMECTpax:
B TOM YHCIIC: 9K3aMeH 8
ayAUTOPHBIE 3aHATHU 68
camocCTosTeNbHas paboTa 40
4acoB Ha KOHTPOJIb 36

PacnpezleneHue YacCoB JUCHHUILIMHBI ITO0 CEMeECTPaM

Cemectp
(<Kypc>.<Cemectp Ha 8(4.2)
Kypee>) HUroro
Henens 18
Bun 3anaruit v | PO | v PII

Jlexuun 17 117 |17 |17
JlabopaTopHbie 17 117 |17 |17
[Ipakruueckue 34 134 |34 |34
Uroro ayn. 68 |68 [68 |68
KonraxrHas padora 68 |68 |68 |68
Cam. pabora 40 |40 |40 (40
Yacel Ha KOHTPOJIb 36 |36 |36 |36
Uroro 144 1144 | 144 | 144




IIporpammy coctaBumn(u):

cmapuwiuii npenodasamens, 3axaposa Enena Anexcanoposna

Pabouas mporpamma
PDuzuka (uppakuuu

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSATENTbHO yCTaHABIMBAEMBIH 00pa30BaTeNIbHEBIA CTaHIAPT BEICIIEro o0pa3oBaHus - OakaxaBpuar exepansHoe
TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEkKACHHE BhICIIEro 0O0pa3oBanus «HannoHa bHbIH HCCIEN0BATEbCKIM
texHonornueckuid yausepcurer «MUCHUCy» no nanpasnenuto noarorosku 22.03.01 MATEPUAJIOBEJIEHUE 1 TEXHOJIOTMUA
MATEPUHAJIOB (npuka3 ot 28.06.2023 r. Ne 292 0.B.)

CocraBiicHa Ha OCHOBaHUU yqe6H0ro IIaHa:

22.03.01 MATEPUAJIOBEJJEHUE 1 TEXHOJIOI'M MATEPUAJIOB, 22.03.01-EMTM-23 _6-I1I1.plx , yrBepKAeHHOTO
VYuensim coBerom HUTY MUCHUC B cocrae coorerctByromeii OTIOIT BO 22.06.2023, nmpoTtokon Ne 5-23

VYrBepxaena B coctase OIIOII BO:

22.03.01 MATEPMAJIOBEAEHUE U TEXHOJIOI'MMK MATEPUAJIOB, , yrBepkneHHor Yuensim coBetom HUTY MUCHUC
22.06.2023, npotokoma Ne 5-23

Pabouast mporpamMma oj00peHa Ha 3acefaHUI

Kadenpa ¢puznueckoro marepuasioBeieHust

[Tporokon ot 29.06.2023 ., Ne11-06

PyxoBoaurens noapazaenenust CaBuenko Al



1. HEJIX OCBOEHUA

1.1 | ChopMupoBaTh KOMIIETECHIUH, IPETyCMOTPEHHbIEC YUeOHBIM IITaHOM. O3HAKOMUTH C COBPEMEHHBIM COCTOSTHAEM
JU(PAKIMOHHON ONTUKU KOPOTKOBOJIHOBOTO M3Ty4YEHUsI; HAydUTh OCHOBHBIM METOJIaM PEILICHHUS BOTHOBBIX 3a/1a4;
chopMHPOBATH NPEACTABICHHS 00 OCOOCHHOCTSIX PaCCEsSHUSI KOPOTKOBOJIHOBOTO U3JIyUCHUS B TBEP/BIX TEIAX.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

bnok OII: b1.B.JIB.21

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:

2.1.1 | Marepuansl 111 OHOMEIUIINHBI

2.1.2 | MexaucuuruinHapHbIe 3a/1a4i MaTepHaIoBeICHH

2.1.3 | Meroap! UCTIBITAHUSI MATHUTHBIX MaTEPUAJIOB

2.1.4 | MexaTpoHuka

2.1.5 | Hanomarepuasbl B COBpEMEHHOM TBEPAOTEIBLHOMN 3JIEKTPOHUKE

2.1.6  |IlopomikoBasi METAILTyprusi ¥ MPoLecChl 00pabOTKM MaTepuasoB

2.1.7 | CnekrpodoTOMETPUIECKUE METO IbI OIICHKH Ka4eCTBa KPHUCTAJIJIOB

2.1.8 | dusnka 1 TEXHUKA BBICOKUX JaBJICHUI

2.2 JucuumianHbl (MOXYJIH) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUNIAHBI (MOAY/Is) HEOGXO0IHMO KaK
TpeaIIecTBYOIee:

2.2.1 |BsicoxoTeMmepaTypHBIC U CBEPXTBEPAbIE TOKPHITUSL

2.2.2 | AudpakuuOoHHBIE © MUKPOCKOITUYECKAE METOBI

2.2.3 | AudpakunoHHBIE METOABI HCCIEIOBAHUS HEYIIOPSIOYECHHBIX CTPYKTYP

2.2.4 |Kpucrauisl B KBAHTOBOU 3JIEKTPOHUKE

2.2.5 |MarHuToMsArKie MaTepralbl: TEXHOJIOTHH TTOTYIeHHs U 00paboTKu

2.2.6 |Hepa3zpymaromuii KOHTPOJIb U METOABI TUArHOCTUKU MaTEpUAIIOB

2.2.77 | OruHeynopHsle MaTepuabl

2.2.8 [ OnTuyeckue 3JIEMEHTHI JIA3EPHBIX CHCTEM

2.2.9 | OcHOBBI (hU3NIECKOI, OMOOPTaHMIECKON M KOJUTOMTHONW XUMUH

2.2.10 |VYriepoxaHsle, yriiepoa-yriepoaHble U YIepoa-KapOnJOKpEeMHIEBBIC MAaTePHAITBI

2.2.11 |VYmpaBieHre KaueCTBOM MaTEPUANIOB M AKCIEPTU3a METAINIONPOAYKIHN

2.2.12 | ®a3oBble NPEBPALICHHS IIPH MTOJTYUYEHUH METAIIOB M COCIMHEHHIA

2.2.13 | AiiMa3HbIE MOJMKPUCTAJUIMYECKUE MaTEPUAITBI

2.2.14 |I'uGpuaHble HAHOCTPYKTYPHBIE MaTEPHAJIbI

2.2.15 | MarHuTHbIe CBOWCTBa (PYHKIIMOHATBHBIX MaTEpPUAIOB

2.2.16 | MarauToTBepAble MaTepHaibl: TEXHOIOTHH MOIy4eHUs: 1 00paboTKu

2.2.17 | MeaunuuHCKas XUMHUS

2.2.18 |MeramnoBeneHUe peaKTOPHbIX MaTEPUAIOB

2.2.19 |HenuHelHble KpUCTAILIBI

2.2.20 | ConHeuHas SHEpreTUKa

2.2.21 |IlomroroBka K IPOIIEAype 3AIIUTHI U 3aIATa BRITYCKHOH KBATH(DHUKAIIHOHHON PabOTHI

2.2.22 |IloaroToBKa K IPOIEAype 3AIIUTHI U 3aIIATa BEITYCKHOI KBATHM(HUKAITHOHHOH PabOTHI

2.2.23 |IloaroToBKa K IPOIIEAype 3AIIUTHI U 3aIATa BEITYCKHOH KBAIH(HUKAITHOHHON PabOTHI

2.2.24 |IloaroToBKa K IPOIIEAype 3AIIUTHI U 3aIIUTa BEITYCKHOH KBATH(HUKAIIHOHHOH PabOTEI

2.2.25 |TlpenaurmioMHast MPaKTHKA JJIsl BEIMTOJIHECHHS BBIMTYCKHOW KBATM(UKAITMOHHON paOOThI

2.2.26 |IlpenmumiioMHas IPAKTHKA ISl BEITOJTHEHHS BBITYCKHOH KBaTH(UKAIIMOHHON paboThI

2.2.27 |IlpenmumiioMHas IPAKTHKA IS BEITOJTHEHHS BBITYCKHOH KBaTH(UKAIIMOHHON paboThI

2.2.28 |IlpenaumioMHast MPAaKTHKA sl BHIMOJHEHHS BBIMTYCKHOM KBATM(UKAITMOHHON paOOThI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMU

IIK-5: Cnioco0eH ocyliecTB/IATL H 000CHOBBIBATH PALIMOHAJIBbHBIN BHIOOP MATEPHUAJIOB H TEXHOJIOTHYECKHX NPOLECCOB NPH
pa3paboTke TEXHOIOTHH MPON3BOACTBA MATEPHAIOB PA3THYHOIO Ha3HAYCHHSA

3HaTh:

[IK-5-32 OcobGeHHOCTH B3aMMOAEHCTBUS MIEKTPOMarHUTHOTO M3IIydICHUSI PEHTTCHOBCKUX BOJIH C BEIIECTBOM.




[IK-5-31 O6mue XxapaKTepUCTUKA OINTUYECKONH CHCTEMBI (hOpMHUPOBAHUS N300paKEeHUS

YMmerhb:

ITK-5-V1 Mcnons30BaTh pa3arndHble METOIBI TS PEIICHHUS 3a/1a4 BOJTHOBOM qU(paKIuy.

Baanernb:

TIK-5-B1 HaBbIKamMy aHaJH3a KOTEPEHTHOTO U T (HY3HOTO paccesiHusI.

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanne KM Beinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHIU pecypcsbl padoTsl
Pazgen 1. Boanosoe
YpaBHeHHe

1.1 VYpaBHeHue MakcBesuia B 8 2 TIK-5-31 TIK-5- | JI1.1J12.1J13.
cpezne. BonHosoe 32 1
ypaBHeHue. /Jlex/

1.2 Oynxuus ['puna. Meton 8 2 TIK-5-31 TIK-5- | JI1.1J12.1J13.
Kupxroga. Meron 32 1
Permest. /Jlex/ 313233

1.3 Mertonbl penieHus 8 2 ITK-5-31 TIK-5- | JI1.1J12.1JI3.
IpaHUYHBIX 33734 BOJIHOBOI 32 IIK-5-V1 1
nmudpakuuu. /TIp/

1.4 Hcnons3oBanue MeToaa 8 4 T1IK-5-31 IIK-5- | JI1.1J12.1J13. P1
Penes ns pemenus 32 [IK-5-V1 1
TPaHUYHOM 3a7]auu
IudpakIuu
9JIEKTPOMAarHUTHBIX BOJIH B
uaeanbHoM kpuctaire. /TIp/

1.5 W3menenue nonsgpuzanuu 8 2 TIK-5-31 TIK-5- | JI1.1J12.1J13.
IpU paccessHuH BoiH. /J1a6/ 32 1

1.6 [ToaroroBka K MpakTHYECKUM 8 4 TIK-5-31 TIK-5- | JI1.1J12.1J13.
XaHATHSIM TI0 pa3Jieny: 32 [IK-5-Y1 1
BonnoBoe ypasuenwue /Cp/

Pa3gen 2. Pacipocrpanenne
BOJIH

2.1 PacnpoctpaneHue BoJH B 8 2 TIK-5-31 TIK-5- | JI1.1J12.1J13.
OJTHOPOJHBIX cpenax. /Jlex/ 32 1

2.2 3aiaya npoxXoKJCHUS BOJIH 8 2 IMK-5-31 TIK-5- | JI1.1J12.1J13.
4epes II0CKOIapaJlIEIbHYO 32 1
iactuny. /Jlex/

2.3 I'eomerpuueckas 8 2 TIK-5-31 TIK-5- | JI1.1J12.1J13.
orrtuka. /JIex/ 32 1

2.4 Pacuer mudpakiimoHHOTO 8 4 [IK-5-31 TIK-5- | JI1.1J12.1J13.
M300paKeHHs e Ha 32 1
sKkpane. /J1ab/

2.5 Pacuer kputuueckoro yriaa 8 2 TIK-5-31 TIK-5- | JI1.1J12.1J13.
TIOJIHOTO BHEUTHETO 32 [IK-5-V1 1
OTpa)KE€HUs PEHTTCHOBCKUX 019233
BoutH. /Ip/

2.6 DKcnepuMeHTaIbHas 8 2 TIK-5-31 TIK-5- | JI1.1J12.1J13.
peaym3anus MEeToI0B 32 1
PEHTI€HOBCKOU 93
tomnorpadun /J1ad/

2.7 [ToaroroBka K NpakTU4ECKUM 8 4 TIK-5-31 TIK-5- | JI1.1J12.1J13.
3aHATHSAM IO pa3feny: 32 [IK-5-V1 1
Pacnipoctpanenne BoiH /Cp/

Pa3nen 3. Teopus
paccesiHUS BOJH

3.1 DneMeHThI TEOPHU 8 2 TIK-5-31 TIK-5- JI1.1
MHOTOKpPaTHOTO 32 JI1.2J12.1J13.

paccestaust /JIex/

1




32 Kunemaruueckoe paccesiHue [K-5-31 TIK-5- J1.1

PEHTIEHOBCKHX Jiyueid /JIex/ 32 JI1.2J12.1J13.
1

33 Jnnamudeckoe paccesHue [TK-5-31 IIK-5- J.1

PEHTTeHOBCKUX JTyueld /JIex/ 32 JI1.2J12.1J13.
1

34 Pentrenosckas I1K-5-31 [IK-5- J1.1

tororpadus. /Jlex/ 32 JI1.2J12.1J13.
1

3.5 Craructudeckast TeOpust [K-5-31 IIK-5- J1.1

paccesiaust BosH /TIp/ 32 TIK-5-Y1 JI1.2J12.1J13.
1
23

3.6 Brruncnenue nepuoaa TIK-5-31 TIK-5- J1.1
TOJIIUHHBIX OCLMIIISIIANA 32 JI1.2J12.1J13.
MIPH TUHAMHYECKOM 1
paccessHUM PEHTTEHOBCKHUX
BOJIH B TCOMETPHHU
Jlays. /J1a6/

3.7 AHanmu3 METOI0B [TK-5-31 TIK-5- J.1
perucTpanuu 32 JI1.2J12.1J13.
JU(PAKIMOHHBIX CIIEKTPOB: 1
OITHO- JIBYX-

TPEXKPUCTATbHAS
PEHTTeHOBCKAst
nudpakromerpus. /J1ab/

3.8 CraTucTU4eCcKuil aHau3 TIK-5-31 TIK-5- JI1.1 P6
MPOOJIEMbI MHOTOKPATHOTO 32 [IK-5-V1 JI1.2J12.1
paccestHus. Y paBHEHHE JI2.2J13.1
Jlaiicona. Psiy
MHOTOKpaTHOTO Au(dHy3HOrO
paccestaust /I1p/

3.9 Knaccudukanus nedexron TIK-5-31 TIK-5- J1.1
KpPHUCTaJUINYECKOTO CTPOEHUS 32 JI1.2J12.1
(o Kpusornazy). JI2.2J13.1
Brruncnenue 23
KOPPETSIIHOHHON (hYHKIUN
(hazoBoro daxropa.

[Mpubnmxenue
M30JINPOBAHHBIX
nedexros. /Tp/
3.10 | Korepentnsie u nuddysHse TIK-5-31 IIK-5- J1.1 P7
noJisi. Knmaccugukanus 3amag 32 JI1.2J12.1
CTATUCTUYECKOH OITHKH. JI2.2J13.1

3agaga pacIpoCTpaHEHUS
HEKOTOPEHTHOTO H3JIy4CHUS.
Teopema Ban Ilurrepra —
Hepuuxe. /Tp/




3.11

Teopust nucysHOTO
paccestHUs] PEHTTEHOBCKUX
mydgeid. OOmIHe BEIpaKSHUS
JUISL HHTEHCHBHOCTH

g y3HOTO paccesHusl.
Awmmuatyna 1 dy3Horo
paccesiHusI eTMHUYHOTO
nedekra. XyaHTOBCKOE,
ACHMIITOTHYECKOE H
CTPYKTYPHOE paccesHIe
KYJIOHOBCKHMH
H30JIMPOBAHHBIMH
nedexramu. [IpeobpasoBanue
MHTEHCUBHOCTH TIPH
YBEITMYEHUH MOIIIHOCTH
(KOHIIEHTpAIHH) 1e(EKTOB.
JuddysHoe paccesHue B
kpuctamax ¢ gedexramu 11
knacca. /Ilp/

10

[K-5-31 TIK-5-
32 [IK-5-V1
[IK-5-B1

J1.1
JI1.2J12.1
J12.2]13.1

KM1

P8

3.12

[ToaroroBka K KOHTPOJIBbHOM
pabote 1o Teme: Teopus
paccesuust BoaH /Cp/

[IK-5-31 IIK-5-
32 TIK-5-V1
IIK-5-B1

J1.1
JI1.2J12.1
J12.2J13.1

KM1

3.13

ITonroroBka K NpakrU4eCKUM
U 1a0OPAaTOPHBIM 3aHITUIM
no paszeny: Teopus
paccesaue BoiH /Cp/

[K-5-31 TIK-5-
32

J1.1
JI1.2J12.1
J12.2J13.1

Pa3gen 4. ®opmupoBanune
u300paxkeHus B
MPOCTEHIINX ONTHYECKUX
npudopax

4.1

O0mue XapaKTepruCTHKH
ONTHYECKON CUCTEMBI
(dhopmMupoBaHuUs
n3o0paxkenus. Bimsaue
YaCTUYHOU KOTEPEHTHOCTH
Ha GpopMupoBaHue
N300pakeHNs OITHIECKON
cucremoil. COOTHOIIEHUS
MEXK/Ty KOPPEIALIHOHHBIMH
(YHKIIMSIMU BOJTHOBBIX TIOJICH
B BBIXOJTHOM 3payke U B
IUIOCKOCTH

n3obpaxxenus /I1p/

TIK-5-31 IIK-5-
32 TIK-5-B1
IK-5-V1

JIT.1J12.1J13.

1
0103233

4.2

[Ipocteiimue onTuyeckue
pUOOPHI: IIETh, JINH3A,
JTu(paKMoOHHAas peleTka u
HX ONTHYECKUE CBOMCTBA.
COOTHOUIEHUS MEXIY
(OYHKIMSAMHA KOTOPEHTHOCTH
BOJIHOBBIX IIOJIEH B
IUIOCKOCTAX 0OBEKTa U
n300pakeHus, B POKaTbHBIX
TUTOCKOCTSX JTUH3BL. /J1ab/

I1K-5-31 TIK-5-
32

JIT.1J12.1J13.

1

43

MeTozb! BEIMHUCIICHHS
UHTEHCUBHOCTH
N300pakeHusI.
WuTerpuposanue 1o
UCTOYHHKY, IIPE/ICTABICHNE
UCTOYHMKA B BUJE
KOPPETSIHOHHON (HDYHKIUN
BOJIHOBOTO TIOJISI, METOJ
CYTEPIO3UIIOHHOTO
uHTerpana. KorepeHTHbIN 1
HEKOTOPEHTHBIN

npenenst. /TIp/

[K-5-31 TIK-5-
32 TIK-5-B1

JI1.1J12.1J13.

1

P10




4.4 [ToaroroBka K NpakTU4ECKUM 8 6 TIK-5-31 IIK-5- | JI1.1J12.1JI3.
3aHATHSM T10 pa3feny: 32 [IK-5-YV1 1
dopMupoBaHUE [IK-5-B1
n300pakeHns B IPOCTEHIINX
ontuueckux npudopax /Cp/
4.5 [TonroroBka K 9k3aMeHy O 8 18 T1K-5-31 I1K-5- JI1.1 KM2
kypey /Cp/ 32 TIK-5-V1 JI1.2J12.1
IK-5-B1 J12.2713.1
212233
5. ®OHJ OHEHOYHBbIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusTHA (KOHTPOJIbHAA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONMPOCHI [JIs1
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KoHnTponsHOe Iposepsienmere
KM MepOTpUATHE HHJIKATOPBL Bompocs! 11st TOArOTOBKH
KOMITETEHIHI
KM1 KonrtponbHas IK-5-31;I1K-5-32 1. DneMeHThl TEOPUU MHOTOKPAaTHOTO PacCesHUs

pabota o Teme:
Teopus paccesHusI.

2. KnnemaTHueckoe paccesHie peHTTeHOBCKHX JTydeit

3. JIuHaMHYeCcKoe paccesHe PEHTTCHOBCKUX Tydei

4. PeHTrenoBckas Tonorpagus

5. CraTucTHYECKAsl TEOPHUS PACCESIHUS BOIH

6. JlnnamMuyecKkoe paccessHUM PEHTIEHOBCKHUX BOJIH B reomeTpuu Jlayn.
7. Meroas! peructpanuy AU(GPaKIUOHHBIX CIIEKTPOB.

8. CraTHcTHYeCKHH aHATHM3 IPOOIIEMBI MHOTOKPATHOTO PACCESHII.
9. VYpaBuenue JaiicoHa.

10. Psio mHOTOKpaTHOTO AN Py3HOTO paccesHus

11. Knaccudukamnus neh)eKToB KpHCTANTHISCKOTO CTPOSHHUS (TI0
Kpusornaszy).

12. [Ipubnuxenue n30JIMPOBAHHBIX 1€(EKTOB.

13. Teopus auddy3HOrO paccessHus PEHTTEHOBCKUX JIyUCH.

14. Avmumntyna auddy3HOTO paccestHUS eANHUYIHOTO edekTa.

15. XyaHTroBCKO€, aCUMIITOTUYECKOE U CTPYKTYPHOE paccessHue
KYJOHOBCKUMH M30JMpOBaHHBIMHU Jiehekramu. 16. [IpeobpazoBanue
WHTEHCHUBHOCTH IIPH YBEIHYECHUH MOITHOCTH (KOHIICHTPAIINH)
JeeKTOoB.

17. duddysHoe paccesHue B kpucramiax ¢ aedexramu II xiacca.




KM2

DK3ameH

IIK-5-31;I1K-5-
32;ITIK-5-Y1;I1K-5-
Bl

1. YpaBHeHue MakcBeia B cpeze.

2. DnexTpuyeckas 1 MarHUTHas BOCTIPUUMYUBOCTb.

3. BonHOBOE ypaBHEHHE.

4. Yupyroe paccesHue.

5. 3MeHeHue nmosisipu3aluy Npy paccessHUU BOJIH.

6. brioxoBcKast CTpPYKTypa BOJIHOBOTO IOJIS B M€aIbHOM KpUCTAIIE.
7. DnexTpudeckas BOCIPUUMYUBOCTh KPUCTAIIIIOB IS
KOPOTKOBOJTHOBOT'O H3JTy4EHHS.

8. MeTob! peleHus TpaHUYHbBIX 337124 BOJIHOBOM AN(PaKINK.
Oyuxuns ['pura. Metox Kupxroda. I'parndassie ycmoBus it GyHKINT
I'puna. Meton Penes.

9. PacmpocTpaHeHHe BOJIH B OJHOPOJHBIX CpPEAax.

10. Ceprueckue BonHbI. [IpHHINIT IPEAEIBHOTO MOIJIOMICHNUSL.

11. 3ana3neBaromas ¢pyakws ['puna. [InockoBoHOBOE
IpeCTaBICHHE.

12. Mapabonuueckoe npudamwkenue. [Ipubnmxenune Opaynrodepa.
13. 3agaga MPOXOKACHUS BOJIH Yepe3 INIOCKONapauIeIbHYIO TUIACTHHY.
14. MeTox OBEpXHOCTHBIX OTPAXKEHHE JUIS TIOCTPOCHUS (DYHKITHH
I'puna.

15. KoaduieHT mpoxXoskAeHUs U OTPAXKCHUSL.

16. YerBepThBOJIHOBAS ILUIACTHUHA.

17. ®a3oBblii koHTpacT LlepHuke. IlonHoE BHELIHEE OTpaXKEHUE BOJIH.
18. 'eomeTpuyeckas onTHKa. JHKOHAI.

19. BotHOBOM (pOHT ¥ JTydeBBIE TPACKTOPHUH. .

20. YpaBHeHue niepeHoca.

21. UckpuBnenue 1y4eBbIX Tpaekropuil. MuBapuant Jlarpanxa.
[Ipuanun depma.

22. DneMeHTBI TEOPUH MHOTOKPAaTHOTO PACCESIHUS.

23. TeopeMa B3aUMHOCTH.

24. NnterpanbHast opMa BOJIHOBOTO YpaBHEHHSL.

25. JlnarpaMMHBbI€ IIPEACTaBICHUS.

26. BopHOBCKOE MPUOIIIKEHIE TEOPUHU PACCESHUSL.

27. Kunematnieckoe paccessHie peHTTeHOBCKUX JTyuei.

28. Berancnenue GyHkuny ['puHA B UMITYIIECHOM U KOOPIMHATHOM
IpeAcTaBlIeHUN. Pelienne rpaHuuHON 3a1a4.

29. AHanu3 BBIpaXEHUH ISl ”THTEHCUBHOCTH B METOJaX OJHO- JABYX- U
TPEXKPUCTAILHON TU(paKIHH.

30. JlnHaMu4eckoe paccessHie peHTIeHOBCKUX JTydeid. JIByXBOITHOBOE
npubmmkeHue. YpasHeHue Taraxu.

31. ®ynaxuun ['prHa peHTTeHOBCKUX BOJH B UACAIBHOM KpUCTAJLIE.
MasTHHKOBBIE OMEHHSI HHTEHCUBHOCTHU U 3 {EKT aHOMaJILHOTO
MPOXOXKICHUS B HCaTbHOM KPUCTAIIE.

32. TI1OCKOBOIHOBOE MPENCTABICHNE BOIHOBBIX MOJIEH.

33. JlucriepCHOHHOE YpaBHEHUE U OCOOEHHOCTH €ro pelleHus B
reomerpun Jlays u bparra. OcoOeHHOCTH pemeHnH TIOCKOBOTHOBOM
3a1auu B reomerpuu Jlays u bparra.

34. PentreHoBcKasi TonorpaQus.

35. IIpupona nudpakuMOHHOTO KOHTpACTa.

36. DxkciepuMeHTaNbHAS pean3aliysi METOI0OB PEHTTEHOBCKOM
tonorpadun. Metoxn bepra-bappera. Meron Jlanra: npoexiionHast u
CEKI[OHHAs PEHTTEHOBCKas Tornorpadus.

37. Merox bopmana. [TmockoBoTHOBast peHTTEHOBCKas Tororpadus.
38. Kraccudukamus neheKroB KPUCTATLTIYECKOTO CTPOCHHUS (TI0
Kpusornaszy).

39. Boluncnenne KoppemsoHHoi GyHKuuH (azoBoro axropa.

40. ITpubmrmxeHne H30IMPOBAHHBIX e(eKToB

41. Korepentnsle u nu¢¢ysHsie momns. OCHOBHbIE ONPEAeNICHNUS.

42. Knaccudukanus 3a/1a4 CTATUCTHYECKON OTITHKH.

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MBbIX 110 TUCHHHIIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboThI

Hazpanue
padoThI

ITpoBepsiemble
UHJIUKATOPBI
KOMIETEHIIUN

Coneprxanue paboTsI




P1

IIpakTuueckoe
3aHATHE
Hcnons3oBanne
merona Penes mns
peLIeHus TPaHUYHOU
3a1auu UG PaKIK
3JIEKTPOMArHUTHBIX
BOJIH B H€aIbHOM
KpHCTaJLIe

IK-5-31;1IK-5-
32;1IK-5-Y1

pelenue 3ana4

P2

[Ipakruyeckoe
3anstue Mi3menenue
MOJIApU3aluy IpU
paccessHUM BOJIH

ITK-5-31;11K-5-
32;I1K-5-Y1

Pemenue 3agau

P3

[Ipakruyeckoe
3anstue Pacuer
JTU(GPaKIIOHHOTO
n300pakeHHs IEH
Ha JKpaHe.

ITK-5-31;11K-5-
32;I1K-5-Y1

pCuICHUEC 3aaa4 1o TEME

P4

IIpakTuueckoe
3aHATHE
Beruucienue
nepuoja
TOJIIIMHHBIX
OCLMIIMN IIpU
JUHAMUYIECKOM
paccesHuH
PEHTI€HOBCKUX BOJIH
B reometpui Jlayn.

IK-5-31;I1K-5-
32;I1K-5-Y1

pCHICHUEC 3a1a4n

P5

[Ipakruyeckoe
3aHsATHE AHaIu3
METO/IOB
perucTpanuu
UG PAKITMOHHBIX
CIIEKTPOB: O/THO-
JIBYX- U
TpEeXKpUCTAIbHAS
PEHTTCHOBCKAs
TQpaKToMeTpHsL.

ITK-5-31;1IK-5-
32;IIK-5-Y1

peuICHUEC 3aaa4

P6

IIpakTuueckoe
3aHATHE
CTaTHCTUYSCKUHI
aHaIHU3 MPOOIIEMEI
MHOTOKPaTHOTO
paccesiHusl.
YpaBHeHue
Jlaiicona. Psin
MHOTOKPaTHOTO

T Py3HOrO
paccesHus

IK-5-31;11K-5-
32;1IK-5-Y'1

peIICHUE 3a1a4 1O TEME

P7

IIpakTuueckoe
3aHATHE
KorepentHsie u
i dy3HBIe OIS,
Knaccugukanus
3ama4
CTAaTHUCTHYECKOM
ONnTUKU. 3a7a4a
pacIpocTpaHeHHs
HEKOTOPEHTHOTO
n3nyuenus. Teopema
Ban Iurrepra —
HepHuxke.

IK-5-31;I1K-5-
32;1IK-5-Y'1

Pemenue 3amau




P8 IIpakTuueckoe IK-5-31;1IK-5- Oomue BeIpaKeHUs /11 ”HTEHCUBHOCTH TU(P(y3HOTO paccesHus.
3anstue Teopust 32;ITK-5-Y I;IIK-5- | AMmuintyna audy3HOTo paccestHus eTMHIYHOTO aedekTa.
nmuddysHOTO Bl XyaHT0OBCKO€, aCUMIITOTUYECKOE U CTPYKTYPHOE paccesHue
paccesHus KyJIOHOBCKAMH U30JIMPOBaHHBIMH Aedekramiu. [IpeodpazoBanue
PECHTTEHOBCKHX WHTCHCHUBHOCTH IIPU YBEINYCHUU MOLIHOCTH (KOHLICHTPALMH )
nydeit. Oomue nedexros. JIuddysHoe paccesnue B kpuctamiax ¢ nedekramu I1
BBIPAXKCHUS IS Kiacca.

UHTEHCUBHOCTH

U py3HOro
paccesHusL.

P9 IIpakTuueckoe IK-5-31;I1K-5-32 Pemenue 3anau.
3aHATHE
[Ipocreitmue
OIITHYECKHE
MpUOOPEL: IIENb,
JIMH3A,

UG paKIMOHHAS
perreTka u ux
OINITHYECKHE
CBOICTBa.
CooTHO1IeHUS

Mex Ty GpyHKIuIMA
KOTOPEHTHOCTH
BOJIHOBBIX TIOJICH B
TUTOCKOCTSAX 00BeKTa
1 U300paxkeHus, B
(hoKaITBHBIX
TUTOCKOCTSX JIMH3HI.

P10 IIpakTrueckoe IK-5-31;I1K-5- Pemenue 3anau
3aHsTHE MeTo bt 32;IIK-5-V1
BBIYHCIIECHUS
UHTEHCUBHOCTH
M300paKeHUSI.
WHuTerpupoBanue no
UCTOYHHKY,
TIpe/ICTaBICHHE
HCTOYHHKA B BHJE
KOppEILMOHHON
(YHKIMH BOTHOBOTO
TIOJIST, METOX
CYTIEPIIO3UI[HOHHOTO
UHTerpana.
KorepentHslii u
HEKOT'OPEHTHBIN
IpesieNnsl.

5.3. OueHovHbIe MaTepHaJibl, HCNTOJb3YyEMbI€ IJIfl IK3aMECHa (onncal-me 6I/IJIETOB, TECTOB U T.II.)

SKSaMCHaLII/IOHHHﬁ OMJIET COCTOUT M3 JABYX TCOPETUYCCKUX BOIIPOCOB.

TurmoBoi 3Kk3aMeHAIMOHHBIN OWJIET IPUBEICH B TIPUIIOKESHHN




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

[Ikana oreHUBaHMsI 3HAHUH 00yJIarOIINXCS:

O11eHKa «OTIIHYHO

— 00y4aIoNIMICs MOKa3hIBACT TITYOOKHE, HCUSPIIHIBAIOIINE 3HAHUS B 00beMe MPOUICHHON POTPaMMBI, YBEPEHHO JICHCTBYET MO
MIPUMEHEHUIO NIOJTyYeHHbIX 3HaHUH Ha MPaKTUKE, TPAMOTHO M JIOTHYECKH CTPOWHO M3JIaraeT MaTepuall IIpu OTBETE, yMEET
(hopMynupoOBaTh BBIBOABI U3 U3JI0KEHHOTO TEOPETUUECKOTO MaTepHaa, 3HaeT AOMOIHUTEILHO PEKOMEHIOBAaHHYIO JIUTEPATYpYy.
OleHKa «XOpOIIOo»

— 00YJaIONIUICS MMOKAa3hIBACT TBEPIbIC M JOCTATOYHO MOJTHBIE 3HAHUS B 00beMe MPOHIEHHON TPOrPaMMEI, JOITYCKaeT
HE3HAYUTEIbHBIE OITMOKH MPH OCBEIIEHUH 33JaHHBIX BOIPOCOB, MIPABUIIBHO JEWCTBYET MO MPUMEHEHHIO 3HAHUI Ha MPAKTHKE,
YEeTKO M3JIaraeT MarepHall.

OrneHka «yI0BIETBOPUTEIHLHOY

— 00y4arONIMICS MOKAa3hIBACT 3HAHUS B 00beMe MIPOIICHHON MPOTpaMMBbl, OTBETHI U3J1araeT XOTs U ¢ OIIHOKaMH, HO YBEPEHHO
UCTIPABIIIEMBIMH IOCTIE JOMOTHUTENBHBIX U HABOASALINX BONPOCOB, IPABUIBHO IEHCTBYET MO MPUMEHEHHIO 3HAHUI Ha MPaKTUKE.
OleHKa «HEYIOBJIETBOPUTEIILHOY

— 00y4aronIuics IOMMycKaeT rpyoble OIMMOKA B OTBETE, HE MOHUMAET CYITHOCTH U3J1araeéMoro BOIpoca, He yMeeT IPUMEHSTh
3HaHUs Ha IPAKTUKE, ]a€T HENOJIHbIE U1K HEKOPPEKTHBIE OTBETHI Ha JIOTIOJHUTENbHbBIC U HABOASIIIUE BOIIPOCHI.

O11cHKa «HESIBKa»

- CTYJIEHT HE SIBUJICS Ha DK3aMEH

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iurepaTrypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3arnaBue Bubnuorexa W3narenscTBO, TOI
JI1.1 | JlanacGeprI'. C. Ontuka: yued. mocobue asst bubmnorexa MUCuC M.: duszmataut, 2006
CTy. Gu3. CIel. By30B
JI1.2 | KpuBornaz M. A. Teopus paccestHust bubimorexa MUCuC M.: Hayka, 1967
PEHTI€HOBCKHX JIy4el U
TEIUIOBBIX HEUTPOHOB
peaNbHBIMH KPHCTAJIAMA
6.1.2. Jlono/THUTeILHAS JIMTepaTypa
ABTOpBI, COCTaBUTENIH 3arnaBue Bubnmoreka W3narenscTBo, rof
JI2.1 |Bopu M., Bomsd 2., OCHOBBI ONITHKA OnexrpoHHas 6nOIMoTEKA Mocksa: Hayxa, 1973
Morynesuu I'. I1.
JI2.2 | PwitoB C. M., BBenenue B cTaTUCTHYECKYIO DneKTpoHHAas OUOIHOTEKA Mocksa: Hayka, 1978
Kpaguos A. 1O., pannodu3uKy
Tarapckuii B. 1.,
PrrtoB C. M.
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnaBue Bubanoreka W3naTenbcTBO, rof
JI3.1 [Kaymu [, [Turckep 3. | Ousuka audpaxnun OnexrpoHHas 6uOIMOTEKA Mocksa: Mup, 1979
I.
6.2. Ilepeuenn pecypcoB HH(GOPMALIMOHHO-TEIeKOMMYHUKANMOHHOM ceTH «UHTepHeT»
D1 |HaydHBIe XypHaNHl n3natenbcTa Elsevier https://www.sciencedirect.com/
D2 | aHanuTHuYeckas 0a3a (MHACKCH IIUTUpOBaHUsA) Scopus | https://www.scopus.com/
D3 | Hayunas snexrponnas 6ubnmoreka eLIBRARY https://elibrary.ru/
6.3 IlepeyeHb NPOrpaMMHOro odecreyeHust
1.1 | MS Teams
I1.2 |LMS Canvas
3 JInnensuu [TO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
’ PerUsr
I1.4 | ESETNOD32 Antivirus
I1.5 | Win Pro 10 32-bit/64-bit
6.4. IlepeueHb HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
N.1 | HHocTtpanubie 6a3bl qaHHbIX (Hoctym ¢ [P agpeco MUCuC):




N2 |— ananmTtuueckas 6aza (nHaekcs nutupoBanus) Web of Science https://apps.webofknowledge.com
N.3 |— anaimTHyeckas 0aza (MHAEKCH IUTUPOBaHUs) Scopus https://www.scopus.com/

N.4 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com

N.5 |— HaydHbIe )KypHaJbI H3naTenscTBa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Hasnauenne

OcHarnieHne

JIro6o0it kopmyc
Y4eOHast ayTUTOPHS

VYyeOHass ayauropuss Ui TPOBEACHHUSA
3aHATHN JIEKIMOHHOTO THIIA W/WIHA IS
MIPOBEIECHHS IPAKTHYECKUX 3aHATHH:

J0CKa, KOMITJICKT y‘{€6H0ﬁ mebenu Ha 30 IoCagOYHBIX MECT

b-413

VYueOHas ayTuTopHs

MPOEKTOpP; MyJIbTHMEIUHHAS J0CKa;, MapKepHas J0cKa,
JOKyMEHT-KaMepa; KOMITBIOTEP Hpero/iaBarers;
KOMITBIOTEpHBIA ~ KIacc Ha 14  KOMIBIOTEPOB, TaKeT
JUIIEH3WOHHBIX mporpamM MS Office, xommiekr y4eOHO#
Mebenmn

UuransHbiid 3a1 Ne3 (B)

KOMIUIEKT ~ y4eOHOW  MeOenmn Ha 44  wmecra s
obyqaronuxcsa, M@V Xerox VersaLink B7025 ¢ dynxmueit
MacmTabupoBaHUsT TeKkcToB U m3o0paxkenmir, 8§ IIK c
nocrynom k HWTC «Uurtepuer», OUOC yHuUBepcutera
yepe3 JHYHBIN KaOwHeT Ha Tuatopme LMS Canvas,
nunen3nonHsle mporpammel MS Office, MS Teams, ESET
Antivirus.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOLIIUXCS

IIpu uzydyenun kypca "®usuka nudpakquu” crieayeT 00JblIoe BHUIMaHUE YAEIUTh CAMOCTOSITENbHON padoTe ¢ yueOHUKaMH,
pELIEHHIO 3a/1a4 TI0 BCEM Pa3fienaM Kypca.
OO0y4eHne MPOBOAUTCS B OANH CEMECTpP U OPTaHU3YeTCS B COOTBETCTBHH C HACTOSIIEH MporpamMmoi. CamocTosTensHast paboTa
CTYJCHTOB OCYIIECTBISIETCA 1 KOHTPOIUPYETCS C TIOMOIIBIO:
— BOMNPOCOB [/ CAMOKOHTPOJIS,

- paboTe Ha MPAKTHYECKUX 3aHATUSX;

— MMMCBMEHHON KOHTPOJIBHON pPaboTHL,

KoHTtponbHast paboTa NpOBOANTCS B Yachl IIPAKTUUCCKUX 3aHATHH.
Ilepen HauanoM 3aHATUI CTYAEHTHI IOJIy4alOT HA TEKYHMIMNA CEMECTpP KaJICHAAPHBIN IU1aH IPOBEACHUS IIPAKTUYECKUX 3aHATHH U
CaMOCTOSITEIIbHBIX U KOHTPOJIBHOM paboT.
JIns yCHenHoro ocBOEHHsI U3y4aeMoi TUCHUIIMHBL A7 CTy[AEHTOB OPraHU3yIOTCA €XKeHeleIbHbIe KOHCYNIBTAIlNH TpenojaBaTenci.




