Horywen GPIRCTEPETISTRYIEIR 1 BRIGILIETO OBPA3OBAHMS POCCHUICKOII OEEPALIMN

NHbopmauus 0 BAdAeNbLE:

®W1O: Ucaes Uropb MaromepoBuy

[lomxkHocTb: MpopekTop no 6e30nacHOCTM U 06LwMM BONpOCaMm
Nara nonmcanms: 30 MefiepHibade rocyrapcTBeHHOe aBTOHOMHOE 00pa30BaTe/IbHOE YUpeKIeHHe
YHUKanbHbIA NPOrpamMMHbIA KNtou: BBICIIEr0 00pa3oBaHus

d7a26b%e8cal > fiaiifbria i fbli HC e n0BaTE b CKMIl TeXHOTOrHYecKHii yanBepenTer «MUCHC»

PaGouas mporpamMmma TUCIUTUIMHBI (MOTYJIS )

KomnbrorepHas Merajiorpagus

3akperuieHa 3a noJpas3AeleHueM Kagenpa meramuioBenenus 1 GU3NKH IPOIYHOCTH
HamnpagneHue noaroToBKH 22.04.01 MATEPUAJIOBEJEHVE U TEXHOJIOTM1 MATEPHUAJTIOB
[Tpodums MerannoBeneHne 1 TepMudecKas 00paboTKa METaJIIOB
Keamuduxauuns Maructp
®dopma o0ydeHHst o4Has
OO0mast TpyI0eMKOCTh 43ET
YacoB 1o yaeOHOMY IJIaHy 144 @DopMBI KOHTPOJISL B CEMECTpax:
B TOM 4HCJIE: 9K3aMeH 1
ayJUTOPHBIC 3aHSITHS 34 Kypcosasi pabota 1
caMocCTosITeNbHas paboTa 65
4acoB Ha KOHTPOJIb 45

Pacnpeueﬂeﬂne YacoB JUCHHUILIMHBI 10 ceMeCcTpaMm

CemecTtp
(<Kypc>.<Cemectp Ha 1(1.1)
Kypee>) Hroro
Henens 18
Bup 3anaruit VII PII vII PIT
IIpakTuueckue 34 34 34 34
Uroro ayn. 34 34 34 34
KonrakTtHas pabora 34 34 34 34
Cam. pabora 65 65 65 65
Yacel Ha KOHTPOJIb 45 45 45 45
Hrtoro 144 144 144 144




IIporpammy coctaBun(u):

xmHu, ooyenm, Komenesa Mapus Braoumuposna

Pabouas mporpamma
Komnblorepnas merasuiorpadus

Pazpaborana B coorBercTBrm ¢ OC BO:

CaMOoCTOSTENFHO yCTaHAaBIMBaeMBbIil 00pa30BaTebHBIN CTAaHIapT BRICIIET0 00pa3oBaHMs - MarucTpaTtypa denepansHoe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUpeKIeHHE BhICIIEro oOpa3oBanus « HallmoHaNbHBINA UCCIeI0BATENbCKUI
TexHojoruueckuil yausepcurer «MUCuC» mo Hanpasnenuto noarorosku 22.04.01 MATEPUAJIOBEJEHUE 1M TEXHOJIOT M
MATEPUHAJIOB (mpuka3 ot 05.03.2020 . Ne 95 0.8.)

CocrapiieHa Ha OCHOBaHUH yqe6H0r0 IJ1aHa:

22.04.01 MarepuajioBeIcHAE W TEXHOJIOTHU MaTepuaios, 22.04.01-MMTM-22-5.plx MerannoBeneHue u TepMudeckas o0padoTka
METaJJIOB, yTBepKAeHHOTO YueHbIM coBeToM PI'AOY BO HUTY "MUCuC" B cocrase coorsercrpyromeii OIIOII BO 22.09.2022,
nporoxoin Ne 8-22

YrBepxnena B coctase OIIOIT BO:

22.04.01 MaTepuanoBeaeHIe H TEXHOJIOTHH MaTEPHAIIOB, MeTalIOBeIeHHE U TepMIYecKas 00paboTKa METAJUIOB, YTBEPKICHHON
VuaensiM coBetoM PI'AOY BO HUTY "MUCuC" 22.09.2022, npotokos Ne 8-22

Pabouast mporpamma oj00peHa Ha 3aceaHuu
Kadenpa merannosenenuss 1 pU3NKU IPOYHOCTH

ITpoTtokos ot 17.05.2022 r., Ne§

PykoBonmurens noapaszaenenust Hukynua Cepreit AHaTONbEBHY



1. HEJIX OCBOEHUA

1.1 | Aucuunnuaa "KoMnsioTepHas MeTayuiorpadus” paccMaTpUBaeT COBPEMEHHBIC METO/IBI HCCIICIOBAHNS C UCTIOIH30BAaHUEM
METOJI0B KOJTMYECTBEHHOTO aHaIK3a HU(POBBIX H300pakeHUI peanbHBIX CTPYKTYpP B Pa3IUYHBIX 00JIACTAX
MaTepuanoBesieHus. B paMkax JUCHUIIMHBI CTYAEHTHI Y3HAIOT, KAKKE METO/IbI TIO3BOMIAIOT OMHUCBIBATH CTPYKTYPY
MaTeprasioB Ha Pa3HBIX YPOBHSX, CAMOCTOSTEIIEHO 00pa0b0TaioT H300paXEHISI MUKPOCTPYKTYPHI, & TAKXKe IIPOBEIYT
KOJIMUECTBEHHBII aHAIN3 N300pakeHNt MUKPOCTPYKTYPBI Pa3INYHBIX MaTEPHAIIOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT' PAMMBI

Bnok OIT: b1.B.JIB.02

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.2 JucuumianHbl (MOXYJIM) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE TAHHO THCHUNIAHBI (MOAY/Is) HEOOXO0IHMO KaK
npeanecTByee:

221 [enarornyeckas mpakTHKa

2.2.2 | CrpyKTypa 1 TEXHOJIOTHYHOCTH CILIaBOB

2.2.3 |IoaroroBka K MpOIEAype 3aIIUTHI U 3aIINUTa BEITYCKHOW KBAIHU(HUKAIIMOHHON pabOoThI

3. PE3YJIbTATBI OBYYEHUMA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMSIMHA

OIIK-1: Cnoco6en pemath MpOM3BOICTBEHHbIE U (MJIM) HCCIEI0BATEIbCKIE 32/1a4H, HA OCHOBE (PYHIAMEHTAIbHBIX 3HAHUI
B 00J1aCcTH MaTepUuaJIoOBeICHUA U TEXHOJOITHH MATEPHUAJTIOB U 3HAHUH B MEXKAUCHUIIMHAPHBIX odJ1acTAX

3HaTb:

OIIK-1-33 Cgs13b CTPYKTYpBI CTAJIU M €€ CBOWCTB

IIK-6: Cnioco0eH k peaju3anuu NporpaMm BbicLIero 00pa3oBaHusi ypOBHS 0aKajaBpuaT B 00J1aCTH MaTepUaioOBeeHUs U
TeXHOJIOTHU

3HaTb:

[IK-6-31 CTpykTypy y4eOHBIX 3aHATHII Pa3HBIX THIIOB (JICKINS, MPAKTHKa, TabopaTopHas paboTa)

OIIK-1: Cnoco0eH pemiaTh MpoU3BOICTBEHHBIE H (UJIH) HCCIEI0BATEIbCKHE 321241, HA 0CHOBE (PYHIAMEHTAJbHbIX 3HAHUIA
B 00J1aCTH MaTepHAJIOBeAeHHS M TEXHOJOTUH MATEPHAJIOB U 3HAHUI B MEKINCIMIUIMHAPHBIX 00J1aCTAX

3HaTh:

OIIK-1-31 MeToms! ncciuenoBaHus CTPYyKTYPhI MATEPHATIOB

OIIK-1-32 Tumnosoruto CTpyKTyp cTajei

IIK-6: Cnioco0eH k peajin3auuy NporpamMM BbICIIero 00pa3oBaHus ypoBHS 0aKajaaBpuaT B 00J1aCTH MaTepPHAIOBEIeHUS U
TEXHOJIOTUH

Ymerb:

ITK-6-Y1 CamMOCTOATENHHO TUNIAHUPOBATH M MTPOBOJUTH yICOHOE 3aHATHE

OIIK-1: Cnoco6en pemiaTh NPOM3BOICTBEHHbIE U (MJIM) HCCIeI0BATeIbCKIE 32/1a4H, HA OCHOBE (DYHIAMEHTAIbHbIX 3HAHUM
B 00J1aCTH MaTepUAJI0BeleHUs] U TEXHOJOTHH MATEPHUAJIOB U 3HAHUI B MEKIMCIMILIMHAPHBIX 00J1aCTIAX

YMmerb:

OIIK-1-¥Y3 Konn4yecTBEeHHO XapaKTepru30BaTh CTPYKTYPY MaTeprajoB

OIIK-1-Y1 IIpoBoauTH aBTOMAaTHUECKYIO 00pabOTKy H300pakeHUs] MUKPOCTPYKTYPHI B IPOrPaMMHOM cpezie

OIIK-1-Y2 [IpoBoANTH KOTMYECTBEHHBII aHATH3 N300pakeHUI CTPYKTYPHI

4. CTPYKTYPA U COOEPKAHUE

Kog HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinosn
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHIUi pecypcsl padoTsl

Paszgen 1. Meroabl
HCCIeJOBAHUS CTPYKTYPBI
MaTepHuajioB

1.1 MHuoroo6pasue CTpyKTyp B 1 6 OIIK-1-32 JI1.3J12.2 KM1
cransix /TTp/ 21




1.2 Krnaccudukanus cTpykTyp mo 1 10 OIIK-1-32 JI1.3]12.2 KM1
BIIUSTHUIO Ha CBOMCTBA OIIK-1-33 22
craeii /Cp/
1.3 MeToasl ONTHYECKON U 1 10 OIIK-1-31 JI1.1J12.1 KM1
3JIEKTPOHHON MUKPOCKOIIMU
JUTSL UCCIIeIOBAHUS
cTpykTyphl. KoHTpomsHast
pabora 1. /TIp/
1.4 O6ocHoBaHMe 1 12 OIIK-1-31 JI1.1J12.1 KMI1
WCTIOJb30BaHHSI METOA0B
HCCIIEIOBAHNUS AT pELLICHUS
mpakTrdeckux 3axad /Cp/
Pazgen 2. O6padorka u
aHaJM3 u300pakeHMit
MHMKPOCTPYKTYPbI
2.1 ANTOpUTMEI 00pabOTKH 1 10 OIIK-1-V1 JI1.2J712.2 KM2 P1
n300paKeHnit B
[IpOrpaMMHOM cpenie
ImageExpert /TIp/
2.2 Tunonorus 0obexToB /Cp/ 1 13 OIIK-1-V1 JI1.2J12.2 KM2 P1
22
2.3 KomnaecTBenubie 1 8 TIK-6-Y1 JI1.2J12.2 KM2 P2
XapaKTepUCTUKU
n300pakeHU U UX ONUCaHUe
C TIOMOUIBIO CPEJIBI
ImageExpert. KonTponbhas
pa6ota 2. /TIp/
2.4 Br16op anropurmon 1 10 [TK-6-31 OIIK- JI1.2J12.2 KM2 P2
00paboTKH N300paxeHUI 1-V1 OIIK-1-
ucxons u3 3agaan /Cp/ v2
Pa3nen 3. KypcoBoe
NPOeKTUPOBAHME
3.1 [ToaroroBka KypcoBoii 1 20 OIIK-1-V1 JI1.2 P3
paboThl Ha TeMy " AHAIN3 OIIK-1-Y2
n300pakeHnH CTPYKTYPHI B OIIK-1-VY3
IIPOrpaMMHOM cpene
ImageExpert" /Cp/
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KonTpoJibHbIe MeponpusATHA (KOHTPOJIbHAsA padoTa, TecT, KOJIJIOKBUYM, 3K3aMeH U T.I1), BONPOCHI 1JI
CaMOCTOSITeJIbHON NOATOTOBKHU
Kon KonTponsHoe gioffgfsdme B
KM MepOTIpUsITHE I pl OIPOCHI JJIs1 TOATOTOBKHU
KOMIICTEHITNI
KM1 KonrponsHas OIIK-1-31;0IIK-1- | Onumute cTpoeHHe dJIEKTPOHHON MYLIKU 3JIEKTPOHHOIO MHUKPOCKOIA
pabora 1. Merozsl 32;0I1K-1-33 [ToTokM KaKuX 3MEKTPOHOB U U3ITY4EHUS BO3OYKIAIOTCS TPU
WCCIICIOBAHHUS B3aUMO/ICHCTBUH JIEKTPOHHOTO JTy4a ¢ 00pa3om
CTPYKTYPHI Paspermaromias cmocoOOHOCTh ONTUYECKOTO MUKPOCKOTIA
marepuainos (YK-1- Uro Takoe pa3seprka B COM
Y1)
KM2 KonrtponsHas OIIK-1-Y1;0IIK-1- |Yrto Takoe abOeparust

00paboTka
n3oopaxennit (YK-1
-V1)

pabora 2. ludpposas | Y2;0I1K-1-V3

B uem npuHIMNI MenuaHHON QUIBTpanun

5.2. IlepedyeHnb padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, ITP u T.11.)

Kon
paboTsI

Ha3panne
paboTsI

IIposepsiemble
WHIUKATOPBI
KOMIIETEHIIAHN

Conepsxanue paboThI




P1

IIpakTuyeckas
pabora 1.
O6paboTka
M300pakeHn N 1
aHaJM3 MapaMeTpoB
o00bekToB (OITK-1-
V1, IIK-6-Y1)

OIIK-1-Y I;IIK-6-
31;1IK-6-Y1

O06paboTka THIOBBIX H300paXkeHUH CTPYKTYpHI B cpene ImageExpert.

P2

[IpakTnueckas
pabora 2.
KonnuecTBeHHbIH
aHaJH3 CTPYKTYPHI
craneit (OIIK-1-Y2,
[IK-6-31, [IK-6-Y 1)

OIIK-1-Y1;0IIK-1-
V3;0IIK-1-Y2

KonmyecTBeHHBIH aHATN3 N300pakeHUI CTPYKTYPHI CTajel B cpele

ImageExpert.

P3

Kypcosas pabota.
KonunuecTBenHbIi
aHaJH3 CTPYKTYPHI
3a7aHHOTO
marepuana (OITK-1-
V1, OIIK-1-¥2, VK-

OIIK-1-Y1;0IIK-1-
V2;0IIK-1-Y3;0I1K
-1-33

KonmuecTBeHHBII aHATH3 U300paKEHUI CTPYKTYPBI MATCPHAIIOB B

cpene ImageExpert.

1-¥1)

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yeMbI€ VISl IK3aMEHa (onncalme 6I/IJ'IETOB, TECTOB U T.l'l.)

DK3aMeHAIMOHHBIC OMJIETHI COCTOAT M3 TPEX TEOPETUUCCKHUX BOIIPOCOB M OJHON MMHUTAIIMOHHOM 3a1auu. 3a1a4n B Orierax
SIBJISIFOTCS TUITOBBIMH, MOJ00HBIE 331241 00YJatOIIHecs! PEIIAlOT B TEUCHHE CEMECTPa. DK3aMEHAIIMOHHbIE OHIIEThI XPAHSTCS Ha
kadempe.

5.4. Meroauka OLleHKH OCBOCHHSl JUCHMILUINHBI (MoayJs, npakTtuxku. HUP)

B paMKax JUCHHUIIIIMHBI BEACTCSA 6aHJ’IBHO-pCf/‘ITI/IHFOBaH CHUCTEMA OLICHKU. MakcuMaabHOE KOJIMYECTBO OalIoB 10 JUCHUITIIINHEC -

100.

B teuenne cemecTpa oOyyaromuiicst MokeT HabpaTh 3a TEKYILYIO AesSTeIbHOCTh MakcuMyM 70 6ansoB: 20 6aioB 3a KaKIyI0
KOHTPOJIBHYIO padoTy, 15 6ayuioB 3a KaXKIyro IMPaKTHIECKYIo padoTy.
Dk3aMeHaImoHHas paboTa orieHuBaercs B 30 6ayutoB: 15 6ammoB 3a pereHne MMUTAIMOHHON 3a/1a4d, TI0 5 0aJToB 3a Kax bl
TEOPETUYECKUM BOIIPOC.
JI7is osTydeHust OLeHKH "yIOBIETBOPUTENBLHO" He00X0auMo HabpaTh cymmapHo 70-79 6aiios, "xopomio" - 80-89 6anos,
"otmrarO0" - 90-100 GaoB.

6. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTCIIN

3arnaBue bubanoreka

HBH&TCJ’ILCTBO, ron

JI1.1 | Knapk 2. P., MUKpOCKOITUYECKUE METO/IbI DnekTpoHHas OudIHOTEKA Mocksa: PULI Texnochepa,
O6epxapar K. H,, UCCIIEIOBAHUS MATEPUAIIOB! 2007
Baxenos C. JI. MoHoTrpadus
JI1.2 | Kpynus IO. A., KommerotrepHast DneKkTpoHHas OUOIHOTEKa M.: U3a-Bo MUCuC, 2009
CyxoBa B.T. Metautorpadus: ab.
MpaKTHKyM: yuel. mocobue s
CTYJA. BY30B, 00y4. 110 HaIIp.
Merannyprus
JI1.3 |T'ynses A.I1., T'ynsieB | MeramoBezieHue: yIeOHHK bubmmorexa MUCuC M.: Anbsnc, 2011
A A Ul BYy30B
6.1.2. JlonosiHuTEBHAS JIUTEPATYpPA
ABTOpBI, COCTaBUTENN 3aryaBue Bubnmoteka WznarenscTBo, roj
JI2.1 | Ymanckuii 4. C., Kpucrammorpagus, bubmmorexa MUCuC M.: Meramnyprus, 1982
Ckakos 10. A, peHTTeHorpadus u
WBanos A. H., 3JIEKTPOHHAs! MUKPOCKOIIHS:
PacTopryes JI. H. Y4eOHHUK 7151 BY30B
JI2.2 |Huxkymun C. A, MarepuanoseneHue u OnexTpoHHas OHOIHOTEKA M.: U3n-so MUCuC, 2013
Typununa B. 1O. TepMuueckas oopaboTka: yueo.

rnocooue




6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTn « AHTepHET»

31 |Hayunas snexrpoHHas Oubnuorexa

https://elibrary.ru

D2 | DnekTponHas OMOIMOTEKA

https://cyberleninka.ru/

6.3 IlepeueHb MporpaMMHOro oéecneyeHus

I1.1 Win Pro 10 32-bit/64-bit

6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX

N.1 |Hayunas snexrponnas 6ubnuoreka https://elibrary.ru/

N.2 |Hayunas snextponHas 6ubmnoreka "Kubepnennnka" https://cyberleninka.ru/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Hasnauenune

OcHarexnne

A-221a

KomnbroTepHslii knace:

TIK-15 mT., MOHOOMOK - 1 INT., MakeT JHUICH3HOHHBIX
nporpamm MS Office, nocka, KoMmIekT yae6Ho# Mebenn

YnransHeii 3a1 Ne3 (B)

KOMIDIEKT  ydeOHOM  mebenmm Ha 44  Mecrta UId
obyuaromuxcsa, MOV Xerox VersaLink B7025 ¢ ¢pynxuneit
MaciiTabupoBaHUs TEKCTOB M u3o0paxenuit, 8§ IIK ¢
nocrynom k HWUTC «Unrtepuer», DUOC yHuBepcutera
yepe3 JNHYHBIN KabwHer Ha Twatpopme LMS Canvas,
munen3uonHsle nporpamMmsl MS Office, MS Teams, ESET
Antivirus.

8. METOANYECKHE YKA3ZAHUSA JJI1 OBYYAIOIIIUXCSA

JI71st OArOTOBKH K IPAKTHYECKHM paboTam 1, 2 peKOMeH/IyeTCs HCIONB30BaTh 1abopaTopHblil mpakTukyM "KommboTtepHas
metamtorpadus” 10.A. Kpynuna, B.I'. CyxoBoii.




