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1. IEJIM OCBOEHUS

Llenb MUCOUIIIMHEI — IPHOOPETEHUE CTYIEHTaMH 3HaHWI M HABBIKOB B OOJIACTH COBPEMEHHBIX CIIOCOOOB HCCIIEIOBaHUI
METAJUINYECKUX MATEePUAIIOB

3agauu IUCIUIIINHBL:

1. NaTb 0Oy4aromumMcs IpeiCcTaBIeHHe O COBPEMEHHBIX CII0C00ax UCCIIEN0BaHUI METaJUINYECKUX MaTepUalIOB,

2. ®opMHpOBaHKE HABHIKOB U YMEHHI B 00JIaCTH MCCIIEIOBAHMS MEXaHUIECKUX CBOMCTB,;

3. ®opmupoBaHIe HABBIKOB U YMEHHUI B 00JIaCTH UCCIIEA0BAHUS MUKPOCTPYKTYPHI;

4. ®opmMupoBaHIe HABBIKOB U YMEHUI B 00JIaCTH UCCIIEAO0BAHUS MapaMeTpOB KayecTBa MeTala.

5. Jlatb HOHATHA O crlocobax UCCIEA0BaHU XMMUYECKOTO COCTaBa METAJLJIOB.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM IIPOT'PAMMBbI

[y (pasaen) OIL: \ b1.0

2.1 TpeOoBaHus K NpeIBapPUTEILHON MOAT0TOBKE 00y4YalouIerocs:

2.1.1 | CoBpemMeHHbIEC IPOOJIEMbI METATYPIUH U MaTepHAIOBEICHUS

2.1.2 | Opranuzanus 1 MaTeMaTHYECKOE MJIAHUPOBAHUE SKCIICPUMEHTA

2.1.3 | CoBpeMeHHOE COCTOSIHNE 1 pPa3BUTHE ITPOKATHOTO IPOM3BOJICTBA

2.2 Jucuumiunbl (MOAYJIN) M NPAKTUKH, JJIS1 KOTOPbIX OCBOEHHE JAHHOH JUCHMILIMHBI (MOYJIs1) HE00X0IUMO
KaK NpeaniecTBylouee:

2.2.1 | Hayuno-uccnenoBatenbckasi pabora 1,2,3

2.2.2 | Ilpon3BoacTBEHHAs NMPAKTUKA (IPEIINTUIOMHAST )

2.2.3 | BrImosHeHUE U 3al1UTa BBITYCKHON KBATU(HUKAIMOHHON pabOoThI, BKIIIOYast HOATOTOBKY K IIPOLIEAYPE 3aIUTHl U
MIPOLEAYPY 3ALIUTHI

3. ”HAUKATOPbI ®OPMUPOBAHMS KOMIIETEHIIUAN,
COBMEIIEHHBIE C PE3YJIBTATAMM OBYYEHWS 11O ANCIHHUIIJIMHE

YK- 1: Cioco6eH ocyliecTBJISITh KPpUTHYECKUH aHATIN3 HOBBIX U CJI0KHBIX HHKEHEPHBIX 00HEKTOB, MPOIECCOB U
CHCTEM B MEKIMCIMILIMHAPHOM KOHTEKCTe, MPO0JeMHBIX CUTYallHii HA OCHOBE CHCTEMHOI'0 MOAX0/1a, BBIOPaTh U
NPUMEHUTh HauboJiee MOAXOASIIIME H AKTyaJIbHbIe METOAbI U3 CYIIECTBYIOIINX AHATUTHYECKHX, BBIYMCINTE]bHBIX
H IKCIIEPUMEHTATbHBIX METOJ0B WJIM HOBBIX 1 HHHOBAIIMOHHBIX METO0B, BHIPA0aThIBATh CTPATETHIO AeiiCTBHH

3HaTh: VYK-1-31 cymiecTBylomue METo/Ibl UCCIEAOBAHUS MEXaHHYECKUX CBOMCTB MeTajlia

YMeTh: YK-1-V1 onpenensats MEXaHUYECKHUE CBOMCTBA METAIIJIOB

Bmaners: | YK-1-B1 HaBeIkaMu ucciie1oBaHUI MEXAaHNUECKUX CBOMCTB MeTasIa

OIIK-1: Cnioco0eH pemiath NpPOU3BOICTBEHHBIE H (HJIM) HCCIe0BATEIbCKHE 321a4U, HA 0CHOBE (PYHIAMEHTATbHBIX
3HAHMI B 00J1aCTH METALIIYPTrUM

3HaTh: OIIK-1-31 meronsl onpeeneHus IapaMeTpoB KauecTBa MPOKATHOH MPOTYKITHH

YMeTs: OIIK-1-Y1 onpenensTh NOKa3aTeNy KauecTBa MPOKATHON MPOAYKIIMU

Brianers: | OIIK-1-B1 HaBbikamu paboThI ¢ 1eEKTOCKOIOM

OIIK-4: CriocoGeH HAX0AUTH U NepepadaTbiBaTh HH(pOpMaNKIo, TPeGyeMyIo 11l NPUHATHSA PelleHNi B HAyYHbIX
HCCICI0BAHMAX H B IPAKTHYECKOI TEXHHYECKOH AeTeIbHOCTH, OCYIIECTBIATH MOJACJIHPOBAHNE, AHAIU3 H
JKCIHEPUMEHTHI B HeJISIX IPOBEICHH NeTAIBHOI0 HCCICI0BAHNS ISl PELICHHs CJI02KHBIX 32/12a4 B
npogeccuoHAIBLHOM 00J1acTH

3HaTh: OIIK-4-31 cymectByroniie TpeOOBaHHS U CTAHAAPTHI K MPOKATHON IPOAYKIINU

Ymers: OIIK-4-Y1 mnonduparh CHOCOOBI HMCCIIEIOBAHUS CBOWCTB MAarepualoB [0/ KOHKPETHBIA BHJ IMPOKATHOM
HPOJYKIUH C yIeTOM TpeOOBaHMH CTaHAAPTOB

Bnanmets: | OIIK-4-B1 HaBBIKaMU aHAIN3a CTAHIAPTOB HA MPOKATHYIO MPOTYKITHIO

IK-1: AHAJIU3 ¥ COBEPIIEHCTBOBAHHE METAINIYPruyecKiX MPoLeccoB

3HaTh: [1K-1-31 mMeToap! MOBBIIIEHU KaUECTBEHHBIX ITOKA3aTeNeil MeTalia

VYMeTh: IK-1-VY1 pekoMeHI0BaTh IyTH MOBHIIICHUS KAYeCTBEHHBIX IMOKa3aTeIeH MeTaslia

Bnanmers: | TIK-1-B1 HaBbIKaMu aHaNIHM3a TEXHOJIOTHYESCKOTO IIPOIIECCa MPOU3BOJICTBA METAJUIONPOTYKITUH

ITIK-2: Onpenenenue chepbl NPUMEHEHHS Pe3yIbTATOB HAYYHO-HUCCIE0BATEIbCKUAX M ONIBITHO-KOHCTPYKTOPCKUX
padoT

3Harb: ITK-2-31 cymiecTBYIOIIHE METOIBI HCCIICAOBAHNUS MUKPOCTPYKTYPhI METaJlIa

YMerh: [1K-2-Y 1 BBIMOIHATH HCCIICAOBAHHS MUKPOCTPYKTYPHI METaJlIa

Brnaners: | [1K-2-B1 HaBbikaMu aHai3a MUKPOCTPYKTYPBI METaJLIa

4. CTPYKTYPA U COAEP)KAHUE

Jlutepatypa n
Kon HaumeHnoBaHue pa3aenon KosmmyectBo | Kommnerennn paTyp IIpumeua
Cemectp 3JIeKTPOHHBIE
3aHSATHS W TeM /BU]I 3aHATHS/ 4acoB | HHE
pecypcsl
Pazpnea 1
MeToasbl HcCIeI0BAHUS




MeXaHH4YeCKHX CBOWCTB
MeTaJjljia

11 TlonsaTHE 0 MEXaHUYECKUX VK-1-31 J1.1
cBolicTBax Metaia /Jlex/ VK-1-V1 JT12
VK-1-B1 J2.1
OIIK-4-31 22
OIIK-4-V1
OIIK-4-B1
IK-1 -31
IK-1-V1
IIK-1-B1
1.2 VYcBoenne 1eKIMOHHOTO VK-1-31 J1.1
marepuana /Cp/ VK-1-V1 J12
VK-1-B1 J2.1
OIIK-4-31 122
OIIK-4-VY1
OIIK-4-B1
IK-1-31
IK-1-Y1
I1K-1-B1
1.3 IlogroroBka k VK-1-31 J1.1
naboparopHoit padore /Cp/ VK-1-V1 J1.2
VK-1-B1 JI2.1
OIIK-4-31 J2.2
OIIK-4-Y1
OIIK-4-B1
IIK-1 -31
IIK-1-V1
TIK-1-B1
1.4 Pacuer MEXaHUYECKUX VK-1-31 J1.1
cBolicTB MeTanna /J1a6/ VK-1-V1 JT12
VK-1-B1 J2.1
OIIK-4-31 2.2
OIIK-4-V1
OIIK-4-B1
IK-1 -31
[IK-1-V1
TIK-1-B1
15 MeTtoabl UCCIleI0BaHUs VK-1-31 J1.1
MEXaHNYEeCKHUX CBOMCTB VK-1-V1 J1.2
metaiia /Jlex/ VK-1-B1 J2.1
OIIK-4-31 22
OIIK-4-V1
OIIK-4-B1
IK-1 -31
IK-1-V1
I1IK-1-B1
1.6 VcBoeHHe JTEKIHOHHOrO0 VK-1-31 JT1.1
marepuaina /Cp/ VK-1-¥Y1 J1.2
VK-1-B1 J2.1
OIIK-4-31 J2.2
OIIK-4-Y1
OIIK-4-B1
TIK-1 -31
IIK-1-V1
[IK-1-B1
1.7 Ioxgroroska k VK-1-31 J1.1
nabopatopHoii pabote /Cp/ VK-1-Y1 JH1.2
VK-1-B1 J2.1
OIIK-4-31 J22

OIIK-4-Y'1




OIIK-4-B1

IK-1-31
IK-1-V1
IIK-1-B1
1.8 HccnenoBanust VK-1-31 J1.1
MEXAHUYECKUX CBOMCTB VK-1-V1 JT1.2
cranu /J1a6/ VK-1-B1 J12.1
OIIK-4-31 J22
OIIK-4-Y1
OIIK-4-B1
IK-1 -31
[K-1-V1
I1K-1-B1
1.9 TlogroroBka x YK-1-31 JI1.1
KOHTPOJIbHBIM VK-1-V1 Jd1.2
MeponpusatusM /Cp/ VK-1-B1 J2.1
OIIK-4-31 2.2
OIIK-4-Y1
OIIK-4-B1
IK-1-31
I[IK-1-V1
IIK-1-B1
Paznen 2
MeToabl HCCIeT0BAHUS
CTPYKTYPBI MeTajljia
2.1 OnTuyeckuit OIIK-4-31 J1.1
MeTaIorpaduIecKuit OIIK-4-Y1 112
anamus /Jlex/ OIIK-4-B1 J2.1
IK-1 -31 122
IIK-1-V1 J1.3
I1K-1-B1
IK-2-31
IK-2-V1
I1K-2-B1
2.2 Y cBOEHHKE JIEKIIMOHHOTO OIIK-4-31 J1.1
Mmarepuana /Cp/ OIIK-4-V1 q1.2
OIIK-4-B1 2.1
IK-1-31 122
IK-1-V1 J1.3
IIK-1-B1
I1IK-2-31
I[IK-2-V1
IIK-2-B1
2.3 TloaroroBska k OI1IK-4-31 J1.1
nabopatopHoii padore /Cp/ OIIK-4-Y1 112
OIIK-4-B1 J2.1
IK-1-31 2.2
IK-1-V1 J1.3
IIK-1-B1
IIK-2-31
IIK-2-V1
IIK-2-B1
2.4 ABTOMAaTH3HPOBAHHOE OIIK-4-31 J1.1
oTpeieieHIe pa3MepoB OIIK-4-Y1 JT1.2
3epHa, KomuuecTsa a3, OIIK-4-B1 J2.1
TITyOUHBI IK-1 -31 J2.2
00e3yTIIepoKeHHOTO CIIOS IIK-1-V1 JI1.3
/T1a6/ [K-1-B1
I1K-2-31
[K-2-V1

I1K-2-B1




2.5 Ckanupyroras u OIIK-4-31 J1.1
MIPOCBEYNBAIOIIAS OIIK-4-YV1 JT1.2
3J1EKTPOHHAS MUKPOCKOIIHSI OIIK-4-B1 J2.1
/TTex/ IK-1 -31 122

IK-1-Y1 113
IK-1-B1
[K-2-31
IK-2-V1
IK-2-B1
2.6 YcBoeHue NeKIMOHHOTO OIIK-4-31 J1.1
Mmarepuana /Cp/ OIIK-4-V1 J12
OIIK-4-B1 J2.1
IK-1 -31 122
IK-1-V1 J1.3
IK-1-B1
IK-2-31
IK-2-V1
IK-2-B1
2.7 IloaroroBka k OIIK-4-31 J1.1
nabopatopHoii padore /Cp/ OIIK-4-Y1 J1.2
OIIK-4-B1 J2.1
IK-1 -31 122
IK-1-Y1 113
[K-1-B1
[K-2-31
IK-2-Y1
IK-2-B1

2.8 AHanuz u300pakeHuni, OIIK-4-31 J1.1
MTOJTyYCHHBIX METOIaMHU OIIK-4-Y1 J1.2
CKaHUPYIOLIEeH 1 OIIK-4-B1 J2.1
TIPOCBEUMBAIOIIEit [IK-1 -31 22
3NIEKTPOHHAST MHKPOCKOTIHH IIK-1-Y1 JI1.3
/1a6/ [K-1-B1

IK-2-31
IK-2-V1
I1K-2-B1
2.9 IloaroroBka k OIIK-4-31 J1.1
KOHTPOJIbHBIM OIlK-4-Y1 J1.2
mepomnpustusim /Cp/ OIIK-4-B1 J2.1
IK-1 -31 J12.2
IK-1-V1 J13
[K-1-B1
[K-2-31
IK-2-Y1
I1K-2-B1

Pasznen 3

MeToab! HcclieoBaHUS

nokasareJieii kKauecTBa

METAJJIONP Oy KIIMH

3.1 O0pazoBanue u OIIK-1-31 J1.1
obHapyxeHue nedexTon OIIK-1-Y1 J11.2
/JIex/ OIIK-1-B1 14

OIIK-4-31 J123
OIIK-4-Y1

OIIK-4-B1

IK-1 -31

IK-1-Y1

IK-1-B1

3.2 VcBoeHue JIEKIIHOHHOIO OIIK-1-31 J1.1
Mmarepuana /Cp/ OIIK-1-V1 J1.2

OIIK-1-B1 14




OIIK-4-31 J23
OIIK-4-Y1
OIIK-4-B1
IK-1 -31
IK-1-Y1
IK-1-B1
3.3 TloaroroBka k OIIK-1-31 J1.1
naboparopHoii padore /Cp/ OIlK-1-Y1 J1.2
OIIK-1-B1 14
OIIK-4-31 J123
OIIK-4-V1
OIIK-4-B1
[K-1 -31
IK-1-V1
IK-1-B1
3.4 Ananu3 ned)eKToB JIMTOTO U OIIK-1-31 JT1.1
MPOKATaHHOTO MeTaJlia OIIK-1-V1 JT1.2
/J1a6/ OIIK-1-B1 J14
OIIK-4-31 J23
OIIK-4-Y1
OIIK-4-B1
IK-1 -31
IK-1-Y1
[K-1-B1
35 MaruuTHas u OIIK-1-31 JT1.1
YABTPa3BYKOBAs OIIK-1-V1 J11.2
nedexrockonus /Jlek/ OIIK-1-B1 1.4
OIIK-4-31 23
OIIK-4-V1
OIIK-4-B1
IK-1 -31
IK-1-Y1
IK-1-B1
3.6 Y cBOoeHHE JTEKIIMOHHOTO OIIK-1-31 J1.1
marepuana /Cp/ OIIK-1-Y1 1.2
OIIK-1-B1 1.4
OIIK-4-31 J23
OIIK-4-Y1
OIIK-4-B1
IK-1 -31
IK-1-V1
[K-1-B1
3.7 TToxroroska k OIIK-1-31 J1.1
naboparopHoit pabdore /Cp/ OIlK-1-Y1 JT1.2
OIIK-1-B1 14
OIIK-4-31 23
OIIK-4-V1
OIIK-4-B1
IK-1 -31
IK-1-Y1
IK-1-B1
3.8 OcHOBBI pabOTHI ¢ OIIK-1-31 JT1.1
yABTPAa3BYKOBBIM OIIK-1-Y1 1.2
nedexrockornom /J1a6/ OIIK-1-B1 1.4
OIIK-4-31 J2.3

OIIK-4-Y'1




OIIK-4-B1
IK-1 -31
IK-1-V1
[IK-1-B1

3.9

TToaroroBska K 3 5 OIIK-1-31 J1.1
KOHTPOJIbHBIM OIIK-1-Y1 112
MeponpusatusM /Cp/ OIIK-1-B1 114
OIIK-4-31 J23
OIIK-4-Y1
OIIK-4-B1
IK-1 -31
IK-1-V1
[1K-1-B1

3.10

Konrtpoins 3 36 YK-1-31 J1.1
VK-1-V1 J12
YK-1-B1 JT13
OIIK-1-31 1.4
OIIK-1-V1 J2.1
OIIK-1-B1 22
OIIK-4-31 J23
OIIK-4-V1
OIIK-4-B1
IK-1 -31
IK-1-V1
IK-1-B1
IK-2-31
IIK-2-V1
IIK-2-B1

5. ®OHJ OHEHOYHBIX MATEPUAJIOB

5.1. Boripochl 1151 cCaMOCTOSITEILHOM MOAT0TOBKHU K 9K3aMeHY (3a4éTy ¢ OLleHKOi1)

Paznen 1. MeToanl Hcc/Ie10BAHUSA MEXAaHUYECKHX CBOMCTB METAJL1a

1.

10.

11.

[Nepeuncnute BUIBI U OPSIIOK UCTIBITAHUE [T OMPEACIICHHS MPOYHOCTHBIX XapaKTEPUCTUK U TBEPIOCTH
METaJUIOB, WX Mmokasatenu u pasmepHocta. (YK-1-31, YK-1-V1, VK-1-B1, OIIK-4-31, OIIK-4-VY 1, OIIK-4-B1,
[IK-1 -31, IIK-1-Y1, [1IK-1-B1)

Hepe‘-II/ICJ'IHTC BUBI U ITOPAOOK HUCIIBITAaHUH JUTA ONPCACTICHUA XapaKTCPUCTUK ITNTaCTUYHOCTH, yllapHOﬁ BSA3KOCTHU U
npenena ycranoctu meraiia. (YK-1-31, YK-1-V1, YVK-1-B1, OIIK-4-31, OIIK-4-Y 1, OIIK-4-B1, I1K-1 -31, TIK-
1-V1, IIK-1-B1)

OnuuirTe METO/Ibl UCCIIEAOBAHUS U KOHTPOJISI KA4eCTBa METAJLIOB, UX CYLIHOCTh M oOnactu npumenenus. (YK-1-
31, YK-1-V1, YK-1-B1, OIIK-4-31, OIIK-4-¥ 1, OIIK-4-B1, IIK-1 -31, TIK-1-V 1, TIK-1-B1)

HazoBuTe ocHOBHBIE BUABI METO B Hepaspymatoniero koutpois. (YK-1-31, YK-1-V1, YK-1-B1, OIIK-4-31,
OIIK-4-¥1, OIIK-4-B1, TIK-1 -31, [IK-1-¥1, T1K-1-B1)

INepeuncnute OCHOBHBIE HEIOCTATKH METOI0B Hepaspymatomero konrpons. (YK-1-31, YK-1-V1, YK-1-B1, OIIK-
4-31, OIIK-4-V1, OIIK-4-B1, TIK-1 -31, [1IK-1-V 1, TIK-1-B1)

HazoBuTe 0CHOBHBIC JOCTOMHCTBA pa3pymratonux MeToaoB kKoHTpons. (YK-1-31, VK-1-V1, VK-1-B1, OIIK-4-31,
OIIK-4-Y1, OTIK-4-B1, I[IK-1 -31, [1K-1-¥1, TIK-1-B1)

a30BUTE METOJIbI HCIIBITaHHUS MaTepuaiioB Ha TBeprocth. (YK-1-31, YK-1-V1, VK-1-B1, OIIK-4-31, OIIK-4-V1,
OIIK-4-B1, TIK-1 -31, TIK-1-¥ 1, [1K-1-B1)

M3noxute CymHOCTh METONA onpeencHus TBepaocty mo bpunemtro. (VK-1-31, YK-1-V1, VK-1-B1, OIIK-4-31,
OIIK-4-Y1, OIIK-4-B1, IIK-1 -31, [1K-1-¥1, TIK-1-B1)

M3noxute cymHOCTh MEeTOIa onpeaeaeHus TBepaoctu mo Poksemry. (YK-1-31, VK-1-V1, YK-1-B1, OIIK-4-31,
OIIK-4-Y1, OIIK-4-B1, I[IK-1 -31, [1K-1-¥1, TIK-1-B1)

M3noxute CymHOCTh METOIa onpeaeaeHus TBepaocTu mo Bukkepey. (YK-1-31, YK-1-V1, YK-1-B1, OIIK-4-31,
OIlK-4-Y1, OIIK-4-B1, IIK-1 -31, [1K-1-¥1, TIK-1-B1)

M3noxwute cymHoCTh MeTOIa onpeaeaeHus Mukporeepaoctu. (YK-1-31, YK-1-V1, YK-1-B1, OIIK-4-31, OIIK-4-
VY1, OIIK-4-B1, TIK-1 -31, [1K-1-V 1, TIK-1-B1)

Pa3nen 2. MeToabl ucc/ieI0BaHUSA CTPYKTYPhI MeTaJLIa

1.

2.

YTO MOXKHO OIPEAEITUTH C MOMOIIBI0 MHKPOCTPYKTYpHOTO Metoaa uccienosanus? (OIIK-4-31, OIK-4-VY1,
OIlK-4-B1, TIK-1 -31, TIK-1-¥ 1, TIK-1-B1, I[1K-2-31, [1K-2-Y 1, TIK-2-B1).
Ha 4em ocHOBaH METO/I CCIIEI0BAHHUSI MEKPOCTPYKTYPHI ¢ omoripio Mukpockona? (OITK-4-31, OIIK-4-V1,
OIIK-4-B1, TIK-1 -31, TIK-1-V 1, IIK-1-B1, I1K-2-31, [1IK-2-Y 1, TIK-2-B1).




3. Kakue MUKpOOGBEKTHI MOKHO H3MEPATH ¢ momorsio mukpockona? (OI1K-4-31, OTIK-4-V 1, OIIK-4-B1, T1K-1 -
31, IIK-1-¥1, [IK-1-B1, [1K-2-31, T[IK-2-Y 1, IIK-2-B1).

4. Kak ompezensercs CpeHuii nuamerp 3epHa mo Homorpamme? (OINK-4-31, OTIK-4-V 1, OIIK-4-B1, IIK-1 -31, TIK-
1-V1, [IK-1-B1, [1K-2-31, T[IK-2-Y 1, IIK-2-B1).

5. Kak ompezensercs cpeanuii pasmep 3epra B onepeunnke? (OI1K-4-31, OIIK-4-V1, OIIK-4-B1, I1K-1 -31, TIK-1-
V1, [IK-1-B1, [IK-2-31, [1IK-2-Y 1, [IK-2-B1).

6. Kak ompenensiercst cpemnsist urornans 3epua? (OIIK-4-31, OTIK-4-V 1, OIIK-4-B1, T1K-1 -31, TIK-1-V1, TIK-1-B1,
[K-2-31, TIK-2-Y 1, TIK-2-B1).

7. Kak onpenensercs 6amn 3epua? (OI1IK-4-31, OTIK-4-V1, OIIK-4-B1, I1K-1 -31, [1K-1-Y 1, TIK-1-B1, I1K-2-31,
[K-2-V1, [IK-2-B1).

8. B yem cyTb BU3yabHOI onleHKH BenuunHbl 3epHa? (OI1K-4-31, OTIK-4-Y1, OIIK-4-B1, T1K-1 -31, TIK-1-V 1, TIK-
1-B1, TIK-2-31, TIK-2-Y 1, TIK-2-B1).

9. Kak onpezenuts riiyouny obesyriepoxentoro crnos? (OI1K-4-31, OTIK-4-Y 1, OTIK-4-B1, TIK-1 -31, TIK-1-V1,
[IK-1-B1, TIK-2-31, TIK-2-Y 1, TIK-2-B1).

10. Kax onpenmenuth KomuuectBo ¢az? (OI1K-4-31, OIIK-4-V1, OIIK-4-B1, I1K-1 -31, TIK-1-V 1, TIK-1-B1, T1K-2-31,
[IK-2-Y1, IIK-2-B1).

Paznen 3. Meroabl ucciieoBaHusl NOKa3aTelieil KauecTBa METALJIONPOAYKUMHI

1. Ha3zoBute ocHOBHBIE JiedekThl IuTOro U KaraHuoro merayuia (OI1K-1-31, OIIK-1-Y1, OIIK-1-B1, OIIK-4-31,
OIIK-4-Y1, OIIK-4-B1, IIK-1 -31, [IK-1-V1, IIK-1-B1).

2. U3 kakux OCHOBHBIX Y3JIOB COCTOMT YJIbTPa3BYKOBO# nedexrockon u kakoBo ux HazHauenue? (OI1K-1-31, OIIK-
1-¥1, OIIK-1-B1, OIIK-4-31, OIIK-4-¥1, OIIK-4-B1, IIK-1 -31, IIK-1-V1, [1IK-1-B1).

3. B uyewm cymiHocts nbe3oanektpudeckoro a¢dexra? (OIK-1-31, OIIK-1-Y1, OIIK-1-B1, OIIK-4-31, OIIK-4-V1,
OIIK-4-B1, IIK-1 -31, TIK-1-V1, IIK-1-B1).

4. Yo HaszpiBaercs akycruueckoi BonHon? (OIIK-1-31, OIIK-1-Y1, OIIK-1-B1, OIIK-4-31, OIIK-4-V 1, OIIK-4-B1,
IK-1 -31, ITK-1-Y 1, [IK-1-B1).

5. Kak n3Meputb CKOpOCTh pacpoCTpaHEeHHsI aKyCTHIeCKUX BOJIH pa3Hbix Tunos? (OIMK-1-31, OINK-1-V1, OIIK-1-
B1, OIIK-4-31, OIIK-4-V1, OIIK-4-B1, IIK-1 -31, I1K-1-V 1, TIK-1-B1).

6. Kaxkwue yriiel magenus Y3K HasweiBarores kputndeckumu? (OIIK-1-31, OIIK-1-Y1, OIIK-1-B1, OIIK-4-31, OIIK-4-
VY1, OIIK-4-B1, I1K-1 -31, TIK-1-V1, [1IK-1-B1).

7. Kaxk B030ymuTh akyctiuueckue BoiHbI pa3Hbeix TroB? (OIIK-1-31, OTIK-1-V1, OIIK-1-B1, OIIK-4-31, OTIK-4-
VY1, OIIK-4-B1, I1K-1 -31, TIK-1-V1, [1IK-1-B1).

8. Uro Takoe meptBas 30Ha? (OIIK-1-31, OIIK-1-Y1, OIIK-1-B1, OIIK-4-31, OIIK-4-Y1, OIIK-4-B1, TIK-1 -31,
[K-1-V1, [IK-1-B1).

9. Kakue crangaptabie 06pasisl nomumo CO-1, CO-2 u CO-3, npumeHstoTces mpu KoHTpode 1 Hactpoiike? (OI1K-1-
31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31, OIIK-4-Y 1, OIIK-4-B1, [1K-1 -31, [1K-1-V1, TIK-1-B1).

10. OcHoBHBIE 3TaIbl ¥ METOANKHU paboThI C yABTPa3BYKOBBIM aedekrockonom. (OITK-1-31, OIIK-1-Y1, OTIK-1-B1,
OIlK-4-31, OTIK-4-V1, OIIK-4-B1, TIK-1 -31, TIK-1-V 1, [1K-1-B1).

5.2. IlepeveHb padoT, BHLINOJHSAEMbIX 110 JUCIUIIHHE

B cemectpe 3 o kypcy npeaycMoTpeH 3k3aMeH. B cemectpe 3 npenycMoTpeHsb!:
1) JlaGoparopHsie paboTHI.

2) Kownrpomsnas pabora Ne 1 mo pasgeny 1.

3) KoutponsHas pabota Ne 2 o pazneny 2.

4) KoutpossHas pabota Ne 3 mo paszaeny 3.

5) [omamiHee 3agaHue

6) Dk3ameH.

Jlabopartopusie padorsl (YK-1-31, YVK-1-V1, YK-1-B1, OIIK-1-31, OIIK-1-V 1, OIIK-1-B1, OIIK-4-31, OIIK-4-¥ 1, OTIK-
4-B1, IIK-1 -31, TIK-1-Y 1, TIK-1-B1, T[IK-2-31, TIK-2-VY 1, TIK-2-B1).

JlabopaTopHbIE Pa0OTHI BBIMONHSIOTCS B COOTBETCTBHHM C TPEOOBAaHUSAMH METONMYECKUAX VKa3aHWW I TPOBEICHUS
J1a00paTOPHBIX PaboT. JIabopaTOPHBIN MPAKTUKYM COJICPKHUT TCOPESTHUSCKUN MaTEpUall, aJITOPUTM PA0OTHI U KOHTPOJILHBIC
BOTIPOCHI HEOOXOAUMEIC JUTS BHITOJHCHUS U 3AlTUTHI JJAOOPAaTOPHBIX PaboT.

KonTpoasnas padora Nel (YK-1-31, YK-1-V1, YK-1-B1, OIK-4-31, OIIK-4-V 1, OIIK-4-B1, TIK-1 -31, [IK-1-V 1, [TK-1-
BI)
OTBeTUTH Ha JIBAa TEOPETHUUECKUX BOMpOca o pazneny 1.

Kourtpoabnas padora Ne2 (OIIK-4-31, OIIK-4-Y 1, OIIK-4-B1, TIK-1 -31, TIK-1-V 1, TIK-1-B1, TIK-2-31, [IK-2-Y 1, TIK-2-
B1).
OTBETUTH Ha JJBa TEOPETHYECKHUX BOIIPOCA MO pa3lery 2.

Koutpoannas padora Ne3 (OIK-1-31, OIK-1-Y 1, OTIK-1-B1, OIIK-4-31, OTIK-4-Y 1, OMIK-4-B1, TIK-1 -31, TIK-1-V 1,
[K-1-B1).




OTBEeTUTH HA [JBAa TEOPETHYECKHUX BOIIpOCa MO pa3lerny 3.
Jomamrnee 3aganue (YK-1-31, YK-1-V1, YK-1-B1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31, OIIK-4-Y1, OIIK-4-

B1, IIK-1 -31, [IK-1-V 1, [IK-1-B1, [1K-2-31, [1K-2-¥ 1, [1K-2-B1).
Berimonasiercs B Buzie pedepara o TEOPETHIECKOMY BOIIPOCY U3 KaXKIIOTO pasziena.

IogpoOHoe ommcaHne OIEHOYHBIX MATEPHAJIOB IS aTTECTAIIUHN 00yJatontuxcs npuseaeHo B ©OM.

5.3. OueHouHbIe MAaTEPHAJIBI, HCIOJb3yeMble [JIsl IK3aMeHa (onmucaHue OUJIeTOB, TECTOB U T.II.)

Dksamenayuonnviii Guiem eKuouaem 6 ceds 3 meopemuueckux 0nPoCa u3 yemanosieHno2o nepeuns Buremol xpanames na
Kageope u ymeepaicoenvl ee 3a6e0yIOUUM.

3K3AMEHALMOHHBINA BUJIET Ne 1

1. Hepqu/Icm/ITe BUBI U TIOPAAOK HCIBITAaHUH JJIL OMIPEACITICHUS NPOYHOCTHBIX XapaKTCPUCTUK U TBEPAOCTHU
MCTAJJIOB, UX MOKA3aTCJIN U PA3MCPHOCTU

Kak OIPEACIIACTCA CPpCAHAA IIJIOIIA/lb 3epHa?

3. OCHOBHBIE dTanbl U MECTOAUKHU pa60TI>I C YJIIbTPA3BYKOBBIM ﬂe(i)eKTOCKOHOM.

n

5.4. MeToanKa OLeHKH O0CBOEHHS TUCHUIIIHHBI

Tpebosanus k oyeHusanuio ooOyuarOuje2ocs Ha K3aMeHe:

OMAUYHO!
CTYJICHT TIOKa3bIBaeT IITyOOKHE, MCUEPIBIBAIOIINE 3HAHUS B 00beMe IPOWIEHHO! MpOrpaMMbl, YBEPEHHO JEHCTBYET 110
MIPUMEHEHUIO MOJIyYEHHBIX 3HAaHUH Ha NMPaKTHKE, FPaMOTHO U JIOTHYECKU CTPOMHO U3/1araeT MaTepuai Ipyu OTBETE, yMEET
(opMyTHpOBaTh BBIBOJBI M3 H3IIOKEHHOTO TEOPETHYECKOro MaTepHana, 3HAeT JOIOJHHUTENFHO PEKOMEHIOBAaHHYIO
JUTEparypy;

Xopowo:
CTYyJCHT TIIOKa3blBAacT TBEpAblE M [OCTATOYHO ITOJIHBIE 3HAHWS B 0ObEME MNPOWIEHHOW INPOrpaMMBI, JOIYCKaeT
HE3HAYMTENbHBIE OIMMOKH INPU OCBEUICHWH 3a[JaHHBIX BOIPOCOB, NPABHJIBHO JIEHCTBYET MO NMPUMEHEHHIO 3HAaHWH Ha
MIpaKTHKE, YETKO U3JIaraeT MaTepHual;

Y008IeMBOPUMENbHO.
CTYICHT TOKAa3bIBACT 3HAHUS B 00bEME MPONUAECHHOI MPOTPaMMBbI, OTBETHI M3JIaracT XOTSA M C OUIMOKaMH, HO YBEPEHHO
WCTIPaBISIEMBIMHU TIOCIIE JOMOJIHUTEIBHBIX W HABOJIIINX BOIPOCOB, MPABIIBHO AEHCTBYET MO NPUMEHEHMIO 3HaHWI Ha
MIPAKTHKE;

Hey0061em8opUmMenbHo:.
CTYICHT JIOITyCKaeT IrpyOble OMMOKHM B OTBETE, HE NMOHMMACET CYIIHOCTH H3JIaraéMoro BOMpPOCAa, HE yMEET MPHUMEHATh
3HaHMA Ha MPAKTHKE, TAaeT HEMPaBUIIbHbIC MITH HETIOJIHBIE OTBETHI Ha JIOMOIHUTEIBHBIE i HABOISIINE BOTIPOCHI.

Yenosus oonycka x 3auemy ¢ oyenxoii no oucyuniume

1) Buinoanenue u sawuma 1abopamopHoix pabom

3aumeno: CTyIeHT yBEpEHHO NPHMEHSET Ha MPAKTHKE MTOJyUYeHHbIe 3HAHUS, TPAMOTHO U JIOTHYECKH CTPOMHO U3/1araer
MarepHall, B OT4eTe M HPH OTBETe yMeeT (opMyaHpoBaTh BBIBOIBI M3 IIPOJETAHHBIX SKCICPHMEHTOB C NPUMEHEHHEM
TEOPETUYECKUX 3HAHUH, HOMYCKAaeT He3HAUUTEIbHbIE OIINOKH.

He 3aumeno: CTyIEeHT IpU J1a0OpaTOPHBIX HCCICIOBAHUSIX HE yMeeT NMPUMEHSAThH MOTydEeHHBIC 3HAHUS, JOIYCKAaeT
rpyObIe OIIMOKY B OTHETE U [IPU OTBETE.

2)Konmponvnas paboma

3aumeno: TpHU BBHINOJIHEHUH KOHTPOJIBHOM PabOTHI CTYIEHT MOKa3bIBaeT NOCTATOYHBIM ypOBEHb 3HAHUH B 0ObeMe
MIPOMIEHHOMN TeMbl, 00BEM NPABUIIBHBIX OTBETOB cocTaBiseT 60 % u BblIIlIE.

He 3aumeno’ ipy BBITIOTHEHUH KOHTPOJIBHON PabOTHI CTYIEHT TOKA3bIBAaeT HEOCTATOUHBIH YPOBEHb 3HAaHUI B 00beMe
MIPOHIeHHOH TeMbl, 00bEM NPABWIIBHBIX OTBETOB cocTaBisieT MeHee 60 %.

6. YYHEBHO-METOJMYECKOE 1 UHOOPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomennyemasi iureparypa

6.1.1 OcHoBHAas1 JIUTepaTypa

O6o3HaueH ABTOpBI, 3ariaBue bubéauoreka HN3parenncrBo,
ne COCTaBHUTEJH roj
J1.1 JlaxTun FO.M., MarepuanoBeneHue HTBb CTU HUTY «MUCHUC» M.: OO0
JleonTreBa B.I1. « 3natenscTBO
AnbsHCy, 2011
J12 I'ynses AIL MertannoBeaeHue HTBb CTU HUTY «MUCHUC» M.: NI AnbsiHc,
2011




J13 T. B. IlanoBa CoBpeMeHHBIE METOIBI OnektponHas 6ubnmoreunas cucremMa | Omck : OMckuit
WCCIIEI0BaHUS «YHHBepcUTETCKas ONOIHNOTEKa TOCY/IapCTBEHH
BEIIECTBA: PJIEKTPOHHAS ONLINE BIi
Y OIITUYECKAs URL: YHUBEPCUTET
Mukpockonus : yuebHoe | https://biblioclub.ru/index.php?page=b um. ®.M.
mocooue 00k&id=563044 JlocToeBckoro
(OMI'Y), 2016.
J14 . B. Jlanun, B. CTpyKTypHBIE METOIbI DJeKkTpoHHas OMOIUOTEUHAS CUCTEMa Kaszans :
B. JKunsxos HUCCIIENOBAHUS «YHUBepCHUTETCKasi ONOIHOTEKaY Kazauckuit
METaJUIOB: yueOHOe ONLINE Hay4HO-
rocodue URL: HCCIIEI0BATENbC
https://biblioclub.ru/index.php?page=b KA
00k&id=683792 TEXHOJIOTHYECK
U YHUBEPCUTET
(KHUTY),
2020.
6.1.2 lonoiHUTEIbHAS JIUTEPATypa
O0o3HaueH ABTOpBI, 3ar1aBue bubaunorexa H3naTeancTBO,
ue COCTABUTEJH rojg
J2.1 10.M. Jlaxtun MeramioBeneHue 1 HTb CTU HUTY «MHUCHUC» M. : OO0 THU],
TepMHUUecKas 00paboTka "Az-book",
METAJUIOB 2009
J122 O.H. Moucees, MartepuanoseneHue OnexTpoHHas OMOIMOTEYHasE cHCTEMa Mocksa ;
JLIO. IleBsIpes, «YHHBEpCUTETCKAss ONOIHOTEKa Bepnun :
IL. A. IBanoB ONLINE Jupext-Menua,
http://biblioclub.ru/index.php? 2017
page=book&id=464215
J123 A. ®. 3auenun Axyctudeckuit OnektponHas 6ubimoreyHas cucrema | ExatepuHOypr :
KOHTPOIIB : yueOHOe «YHUBepCHUTETCKasi ONOIHOTEKaY WznarenscTBO
rocodue ONLINE Ypanbckoro
URL: YHUBEPCHUTETA,
https://biblioclub.ru/index.php?page=b 2016.
00k&id=690205
6.1.3 MeToauueckune pa3padoTku
O6o3HaueHn ABTODHI, 3aryaBue bubnnorexa W3natenscrBo,
g COCTaBUTENHN rox
J13.1
J13.2
J133
6.2. Ilepeyenb pecypcoB HHGOPMAIIMOHHO-TeJIEKOMMYHMKALMOHHOI ceTH «AHTepHeD)
€]
22
23
6.3. IlepeyeHb MpOrpaMMHOro odecneyeHust
Im1 MS Windows
112 MS Office
6.4. Ilepevyenb HHGOPMANMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(hecCHOHAIBHBIX 623 JaHHBIX
ni — Hayunas anextponnas 6u6ianoreka eLIBRARY https://elibrary.ru/
n2 — aHanuTH4eckas 6a3a (uHaekcsl utuposanus) Web of Science https://apps.webofknowledge.com
us — aHanmuTHYeCKas 0a3a (MHIEKCHI IUTHPOBaHUs) Scopus https://www.scopus.com/
n4 — Hay4YHbIe XypHaibl m3aatenscTa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHHUE
7.1 YueOnas ayguropus

Aynutopus Ne 306
JlaGopaTopust MOAENMPOBAHUS METAJLUTYPIrHYECKUX MPOLIECCOB M MHPOPMAIIMOHHBIX TEXHOJIOTHIA
[lepeyeHb OCHOBHOTO 00OPYIOBaHMS, Y4eOHO-HATIISAHBIX TOCOOHIA:
KOMIUIEKT yueOHO# MeOenu Ha 25 0CcaJOUHbIX MECT,




pabouas cranuus Core 13-4130 - 4 wir.,
pabouas cranust HP Z420 - 8 wir.,
npoexTop st npe3entammii Acer X1111 DLP Projector QSV 1032.

7.2

YueOHas ayauTopust

Aynutopus Ne 302

JlabopaTtopust MeTaJUTOBEIEHUS U TEPMOOOPAOOTKH

[epeuens ocHOBHOTO 000PYIOBaHUS, yI€OHO-HATIIAJHBIX TTOCOOMIL:
KOMIUIEKT Y4eOHO# MeOeu Ha 25 MOCaJOYHbIX MECT,

neun My(enbHbIe,

MeTaiorpaduueckuii MUKPOCKOII C aHAJIM3aTOPOM H300paKeHH S,
TBEpJOMEp Ul U3MepeHus Teepaocty no Poxsemny «Duralet 10y,
Mukpockon "Bep3amer-2", Snonus,

Ayautopus Ne 305

JlabopaTopust MeTaIIOBEACHHS

IepeueHs 0OCHOBHOTO 000PYIOBaHUS, yIEOHO-HATIIAJHBIX TTOCOONIL:
KOMILIEKT yueOHOH Mebenn Ha 15 mocailouHbIX MECT,

CTaHOK NUIN(OBAILHO -MOJINPOBAIBHBIH,

npecc [1P-10 1 moaroToBKM 00pas3uoB,

mkad BerTsDKHON JIAB-900 11IB-H,

MeTariorpaduueckuil mIMQoBaIbHO-TIOIMPOBATILHBIN cTaHoKk MP-1C.

7.3

ITomelenne a5l CAMOCTOAATEILHOM PadOTHI 00yYAIOIMXCS

Aynutopus Ne 306

JlaGopartopus MOAEIHPOBAHHS METAUTYPTHYECKHIX MIPOLECCOB U HHPOPMALMOHHBIX TEXHOJIOTHI

I[TepedeHb OCHOBHOTO 000PYIOBaHUs, YUeOHO-HATIISIHBIX TIOCOOHI:

KOMILIEKT yueOHOH Mebenu Ha 25 mocalouHbIX MEcCT,

pabouas cranmus Core 13-4130 - 4 wir.,

pabouas crarnus HP 7420 - 8 mir.,

npoekTop st npe3entammii Acer X1111 DLP Projector QSV 1032.

B momermieHun s caMOCTOSTENBHONH PabOThl 0OYYaroIMXCsl UMEeTcsl MoJKIoYeHue k cetn «VHTepHeT» n
JIOCTYTI B 3JIEKTPOHHYIO HH()OPMAMOHHO-00pa30BaTeNbHYIO Cpely OpTaHU3alHH.

8. METOANYECKHUE YKA3AHUSA JJISA OBYYAIOHIINXCA 11O N3YYEHUIO JUCHUITJINHBI

Jns yenemrHoro 0CBOSHUS AUCITUTUINHEI 00ydaromeMycsi HE0OXOIIMO:

1.
2.
3.
4.

5.

IMocemniats Bce BUIBI 3aHATHH.

CBOEBpPEMEHHO 3aperHCTPUPOBATHCS HA PEKOMEH/IOBAaHHBIE 3JIEKTPOHHBIE PECYPCHI.

ITpr BO3SHUKHOBEHHUH JFOOBIX BOTIPOCOB T10 COAEPKAHUIO Kypca ¥ OpraHU3alliK PaboThl CBOEBPEMEHHO 00paIaThest K
MIPENOAaBaTelio (B 4achl OYHBIX KOHCYIbTAIMH, uepe3 MS Teams mim LMS Canvas).

OTueTsI IO MPaKTUIECKUM padoTaM peKOMEHYeTCsl BRIOJIHATE ¢ ucronszoBanreM MS Office, nomyckaercs
BBITIOJTHSTE B PYKOIIMCHOM BHJIE.

AKTHBHO paboTaTh ¢ HayYHbIMH 0a3amu B ceTu VIHTepHerT.

KauecTBeHHOE OCBOGHHE AMCUMILIMHBI BO3MOXXHO TOJBKO MPU CHUCTEMaTHYECKOW CaMOCTOSITENbHOW paboTe, YTO
[IO/JIEP/KUBAETCS CUCTEMOM TEKYLIEH aTTecTaluu.




