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Pabouas mporpamma AUCHUTLIMHBI (MO JIs)

MaTepl/IaJIOBeZ[eHI/Ie B AJAUTUBHbBIX TEXHOJIOTUAX
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Cemectp
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Cam. pabora 18 18 18 18
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Pabouas mporpamma

MaTepnaJmBenelme B AI/IMTUBHBIX TCXHOJOIHAX

Pazpaborana B coorBercTBrm ¢ OC BO:

CaMOoCTOSTeNFHO yCTaHABIMBASMBIH 00pa30BaTENIbHBIN CTAaHAAPT BBICIIEro 00pa3oBaHus - MarucTpatypa denepansHoe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa30oBaTelbHOE YUpexkIeHHE BhICIIero oOpa3oBanust « HalmoHanbHBIN HCCIe0BATENbCKUN
texHojorudeckuii yausepcurer «MUCHCy no nanpasnenuto noarorosku 22.04.02 METAJIJIYPI'UA (mpukas ot 05.03.2020 r. Ne
95 0.8.)
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Pabougast mporpamma ogo0peHa Ha 3aceAaHIN

Kadeapa nopoumkoBoii MeTaurypruu u GyHKIIHOHATBbHBIX MOKPBITHH

[Tporokon ot 03.04.2023 r., Nel 1

PyxoBonutens noapasznenenus Jlepamos E.A.



1. HEJIX OCBOEHUA

1.1 | Llenn ocBOGHMS TUCIUILIMHEL: HayunTs 0OCHOBaM KOMIUIEKCHOTO Hay9HOTO IOIX0/a I (JOpMHUPOBAHNUS y CTYAEHTOB
HaBBIKOB B 00JIACTH TEOPETUIECKUX OCHOB CIELU(HUKIA MaTepUaIOBEeCHUS B aJAUTHBHBIX TEXHOJIOTHAX, O0Y4UTh
BBIOOPY MOJXO0/I0B K pa3pabOoTKe PEKUMOB U IIapaMETPOB N3TOTOBJICHUS A€Talei, 0COOEHHOCTSIM METOJIOB KOHTPOJIS
CTPYKTYPBI U CBOMCTB MaT€pPHAJIOB, YIIPABJISTh TEXHOJIOITMYECKUMHU IIPOLECCAMH U3TOTOBJIEHUS U3/IENNH.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Baox OIT: b1.B

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 AJITUTUBHBIE TEXHOJIOTUH

2.1.2 |Hay4Ho-uccienoBaTenabcKas IpaKTUKa

2.1.3 | IIpoueccsl KOHCOMUAAIMH MTOPOIIKOBBIX MaTEPHAIOB

2.1.4 |IIpoueccst CBC kak OCHOBBI CHHTE3a HEOPTaHUUECKUX MAaTEPUAIOB

2.1.5 COBpeMCHHLIC MCTOABI MCTAJUTYPTHUH, MAIIKMHOCTPOCHHUA U MAaTCPUAJIOBEACHU A

2.1.6 | 3aKOHOMEPHOCTH, MEXaHU3MBI U METO/IbI JUATHOCTUKHU IporieccoB ropenus B CBC-cucremax

2.1.7 | TexHonoruu UHXEHEPUU OBEPXHOCTU

2.1.8 | TexHONOTHY MOTyYeHHS TOPOIIKOOOPA3HBIX MAaTEPHAIOB

2.2 Jucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npenniecTByoIIee:

2.2.1 |IoaroroBka K MpoleAype 3alIUTHI U 3aIKTa BBITYCKHOI KBAIH()UKAMOHHOH paOOTHI

2.2.2 |IIpenaumioMHas MpaKTUKa

3. PE3YJIBTATBI OBYYEHMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

ITK-4: Cnioco0en pa3padaTbiBaTh TEXHOJIOITHYeCKHE NPOLECCHI 0J1y4eHUs HOPOLIKOB, IOPOLIKOBbIX, KOMIIO3UIHMOHHBIX
MAaTepHAaJIoB, NOKPBLITUI U YIPABJIATL UMHU, IPOBOUTHL UX AHAJIN3 /15 BEIOOPA Mep U CPeICTB YIPaBJIeHUS Ka4ecTBOM
NPOAYKIINH

3HaTh:

[1K-4-32 cpenctBa ynpapieHUs Ka4ECTBOM MIPOTYKIMU B IPOLiecce aAJUTUBHOTO IPOU3BOICTBA

ITK-4-31 ¢u3udecKyro CymHOCTb SBICHAH, MPOUCXOIINX B IPOIECCE MOTYyYSHHUS TOPOIIKOB, TOPOIIKOBBIX, KOMITO3HUIIMOHHBIX
MaTepraoB, MOKPHITHH U CIIOCOOBI YIIPaBICHHUS JaHHBIMH ITPOIIECCAMH.

OIIK-5: CniocoGeH oLieHMBATH Pe3yJIbTAThI HAYYHO-TeXHUYECKUX Pa3padoToK, HAYYHBIX HCCIeJ0BAHMI M 000CHOBBIBATH
co0CTBEeHHBIIi BLIOOP, CHCTeMATU3UPYS M 000011as1 JOCTHKEHUS B OTPACIH METAJJIYPIHH U CMEKHBIX 00.1aCTAX

3HaTb:

OIIK-5-31 ocHOBHBIE TpeOOBaHMS K HOPOIIKAM M KOHEYHBIM H3IICIHAM,

OIIK-1: Cnoco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIM) HCCIEI0BaTEIbCKHE 32124, HA 0OCHOBE (pyHAaMeHTAJbHBIX 3HAHMIA,

3HAHHMH B MEXKANCHUIIMHAPDHBIX 00J1aCcTSAX B 00J1acTH METAJLTYpruu

3HaTh:

OIIK-1-31 TepMHHOIOTHH, KTACCH(DUKAIINIO U 0OIIHE XapaKTePUCTHKI AT JUTHBHBIX TEXHOIOTHH,

OIIK-1-32 ocHOBHBIE IPYIIIBI U KIACCHI COBPEMEHHBIX MaTEPHAJIOB, UX CBOMCTBA M 00JIACTH MPUMEHCHHUS,

IIK-4: Cnioco6eH pa3padaThIBaTh TEXHOJOTHYECKHUE MPOLECCHI MOJY4YEeHHS MOPOIIKOB, MOPOUIKOBBIX, KOMIIO3MIMOHHBIX
MATEpPUAJIOB, HOKPBITHI M YIIPABJIATH MMHU, IPOBOJAUTH MX AHAJIU3 JUIA BLIOOPA Mep U CPeACTB YIPaBJCHUS KA4eCTBOM

NPOAYKIMH

YMmerb:

[1K-4-Y'1 BEIONpATh METOJBI HCCIIEIOBAHUN CTPYKTYPHI HCXOJHBIX IIOPOIIKOB M TOTOBBIX H3IEITHH

OIIK-5: Cnoco0eH OLleHHBATH pPe3yIbTaAThl HAYYHO-TEXHUYECKUX pa3p260TOK, Hay4YHBIX HCCIe0OBAHUI U 000CHOBBIBATH
CcOOCTBEHHBIH BLIﬁOp, CUCTEMATU3UDPYH U 00001IIast JOCTHXKEHHS B 0Tpac/id METAJLUIYPIrHH H CMEKHBIX o0acTIxX

YMmerb:

OIIK-5-Y1 oueHHUBaTh CTPYKTYPY U €€ COCTABISIONIUX C(HOPMUPOBAHHBIX B MPOIECCe aAJUTUBHOTO IIPOU3BOJCTBA

OIIK-1: Cnoco6en pemath NPOM3BOACTBEHHbIE H (HJIN) NCCIe0BaTeIbCKHE 321241, HA OCHOBe (PYHIaMeHTAJbHBIX 3HAHMIA,

3HAHMI B MEKIMCIUITHHAPHBIX 00J1aCTAX B 00J1aCTH METAJLJIYPTrUH

YMmerb:




OIIK-1-Y1 paboTaTh ¢ TEXHUIECKOH U CIIPABOYHOHN JITUTEPaTypOH 1 MaTeHTaMH

OIIK-1-Y2 dpopMymupoBaTh eIH U 331a4H1 UCCIIETOBAHNN

IIK-4: Cnioco0en pa3padaTbiBaTh TeXHOJIOIrHYeCKHe NPOLECChI 0JIy4eHUs HOPOLIKOB, IOPOLIKOBbIX, KOMIIO3ULMOHHBIX
MaTepHAaJoB, MOKPBITUI U YIPABJIATL UMHU, IPOBOAUTHL UX AHAJIN3 A5 BHIOOPA Mep U CPEICTB YIPaBJIeHUS Ka4ecTBOM
MPOAYKIINH

Baanernb:

[1K-4-B2 HaBBIKAMH CaMOCTOATEIFHON PabOTHI C TUTEPATYPOH AT HOMCKA HHPOPMAIUH HEOOXOAUMOM A peIIeHHs
TEOPETUYECKNX M TIPAKTUYCCKHX 3a/1ad

ITK-4-B1 nmpaxrn4ecKaMH HaBBIKAMHU HCCIICIOBAHHS MAaTEPHAJIOB,;

OIIK-5: Crioco0eH o11eHUBATH Pe3YJbTAThl HAYYHO-TEXHUYECKHX Pa3padoToK, HAYYHBIX HCCIe0BAHUIH U 000CHOBHIBATH
c00CTBEHHBII BbIOOP, cUCTEMATU3MPYS U 000011as JOCTHKEHUS B OTPACIH METAJJIYPIUHM H CMEKHBIX 00J1aCTAX

Baanernb:

OIIK-5-B2 ymeHuneM unTaTh JBONWHBIE U TPOMHBIE AUArPAMMBbI COCTOSIHUS

OIIK-1: Cnoco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIM) HCC/IEI0BaTEIbCKHE 321241, HA 0OCHOBE (pyHAaMeHTAJbLHBIX 3HAHMIA,
3HAHMI B MeKAMCUUIIMHAPHBIX 00/1aCTSX B 00/1aCTH METAJLIYPIruu

Baanernb:

OIIK-1-B1 HaBbIlkamMy B 00JIaCTH aHAM3a KPUCTAUTHIECKON CTPYKTYPBl MaTEPUAIOB

OIIK-5: Cnoco6eH olleHUBATH Pe3yJIbTATHI HAYYHO-TEXHUYECKUX Pa3padoToK, HAYYHBIX HCCIeT0BAHMIA M 000CHOBBIBATH
co0CTBEeHHbIi BHIOOP, CHCTEMATH3UPYS M 000011as1 JOCTHKEHUSI B OTPACIH METAJUIYPIUM U CMEKHBIX 00J1acTAX

Baanernb:

OIIK-5-B1 HaBbIKamMu BBEIOOpa MaTepuaia U crocoba ero MeTauiooopaboTku

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pa3nenoB u | Cemectp | Yacos | @opmupyemsble | Jluteparypa | IlpumedaHue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIMii pecypchl padoThI
Paznen 1. BBenenue.
Kaaccnpuxanus
MATEPUAJIOB.
Kpucramimyeckoe
CTpOeHHE MEeTAJLI0B.
1.1 Beenenue. Kimaccuduxarus 3 2 OIIK-1-31 JIT.1J11.2
MaTEepHaoB. OIIK-1-B1 21092

Kpucrannuueckoe ctpoeHue
MertaiioB. /JIex/

1.2 Teoperrueckrie OCHOBBI 3 2 OI1K-1-32 J.1
A TUTUBHBIX IPOLECCOB. OIIK-1-Y1 21032
OCHOBHBIE TEXHOJIOTHYECKUE OIIK-5-B1

napaMmeTpbl aJIUTUBHOI'O
npousBocTBa. [1oaxo1pl K
pa3paboTke pexumMoB. /Jlex/

1.3 Krnaccudukarms marepnanon 3 4 OIIK-1-31 [IK- | JI1.1 JI1.2
WCTIONB3YEMBIX B 4-B2 3132
aITUTHUBHOM
nponsBojcTae /IIp/

1.4 CamocTosTenbHast 3 4 OIIK-1-Y1 JI1.1 JI11.2
MOJATrOTOBKA K IIPAKTUYECKUM OIIK-1-B1 IIK- 3132
3aHATHSM U KOHTPOJIBLHOU 4-B2
pabote /Cp/

1.5 AHanu3 (ha3oBBIX JHArpaMM 3 6 OIIK-5-Y1 JI1.1 JI1.1
COCTOSIHUSA OIIK-5-B2 IIK- 2122
JIBYXKOMIIOHEHTHBIX 4-31
cucrem /I1p/

1.6 AHanmu3 (a30BbIX AUArpaMM 3 6 OIIK-5-Y1 J.1 P9
COCTOSIHUA OIIK-5-B2 TIK- 21022
TPEXKOMIIOHEHTHBIX 4-31

cuctem /Ip/




Paznen 2. Kpurepun
OLIEHKH MaTepuaJIoB
MOJIy4eHHBIX 10
a]IUTHBHON TeXHOJIO0rHH.

2.1 OcobeHHOCTH OIIK-1-Y1 J1.1
CTPYKTypOOOpa3oBaHus OIIK-1-B1 2132
MaTEpHAJIOB IIPH peAIN3aLUA OIIK-5-Y1
Pa3IUYHBIX aJUTUBHBIX OIIK-5-B1
TEXHOJIOTHil, XapaKTepHbIe
CTPYKTYpHBIE Te(EeKTHI,

MPUYIMHBI UX BO3HUKHOBEHHUSI.
KonTponsnas pabora
Nel /Jlex/

2.2 PasHoBHIHOCTH nedekTOB OIIK-1-B1 JI1.1
W3JIEMIA TTOJTyYEeHHBIX 110 OIIK-5-Y1IIK 21052
AqIUTUBHBIM TEXHOJIOTHUSIM U -4-V1
MeTobl uX KoHTpoJst /I1p/

2.3 Kpurepun oneHku OIIK-5-31 TIK- J.1 P3
MaTEpHAaJIOB ITOJIyYEHHBIX T10 4-32 TIK-4-V1 21092
aIJUTUBHON T1K-4-B1
texnonoruu /IIp/

2.4 CaMocrosTenbHas OIIK-1-Y1 IIK JIL.1JI1.5
MOATOTOBKA K MPAKTHYECKUM -4-B1 I1K-4-B2 2132
3aHSATHUSIM U KOHTPOJIHHOM
pa6ote Nel. /Cp/

Pa3nen 3. XapakTepHble
MHMKPOCTPYKTYPbI U
CBOICTBAa MaTepHaJIoB
MOJy4eHHBIX 110
aJIMTHBHBIM T€XHOJIOTUSIM

3.1 XapakrepHbie OIIK-1-V1 JI2.2 J12.3
MHUKPOCTPYKTYPBI U CBOWCTBA OIIK-1-B1 JI2.4 J11.1
cTajel U HUKEJIEeBbIX OIIK-5-B1 J2.7J11.1
CIUIaBOB, MOJTY4YE€HHBIX OIIK-5-B2 IIK- 2132
pa3IMYHBIMU METOIAMU 4-31
AT. /Jlex/

32 XapakrepHbie OIIK-1-Y1 JI1.3J12.1
MHUKpPOCTPYKTYPBI U CBOHCTBA OIIK-1-B1 J12.6
AJFOMHUHHUEBBIX U TUTAHOBBIX OIIK-5-V1 2132
CIIJIABOB, ITOJIYYEHHBIX OIIK-5-B1
Pa3IUYHBIMU METOAAMHU OIIK-5-B2 I1IK-

AT /Jlex/ 4-31

33 XapakrepHbie OIIK-1-V1 JIL.5
MHUKPOCTPYKTYPHI U CBOWCTBA OIIK-1-B1 21022
WHTEPMETAJUIMIHBIX U OIIK-5-Y1
KOMITO3HIIMOHHBIX OIIK-5-B1
MAaTepHUasoB, MOTYyYEHHBIX OIIK-5-B2 TIK-
pa3IMYHBIMU METONAMU 4-31
AT. /Jlex/

34 Bnusinue ropsiaero OIIK-1-B1 JI1.1J11.4
M30CTaTUYECKOTO OIIK-5-Y1IIK JIL.5
MIPECCOBAHUS ¥ TEPMHUYECKON -4-31 21022
00paboTKH Ha
MUKPOCTPYKTYDPY,

TEXHOJIOTHYECKUE
SKCIUTyaTallMOHHBIE CBOHCTBA
MaTepHaloB, MOITy4EeHHBIX
METOAAMU aJANTUBHBIX
texHosoruil. KontposiasHas
pabota Ne2 /JTex/

3.5 XapakrepHble OIIK-5-V1IIK JI1.1 JI1.5
MHUKPOCTPYKTYPBI -4-Y1 I1IK-4-B1 2132

MAaTepUaIoB IMOJyYEHHBIX 10
QJUINTHBHBIM
texnomorusm /IIp/




3.6 W3yueHue CBOICTB 3 2 OIIK-1-Y2 J3.2 P6
MTOPOIIIKOB KCIIOJIb3yEeMbIX B OIIK-5-31 2132
aJTATUBHBIX
TexHojorusx. /J1a6/
3.7 Uzrorosnenne numpos u3 3 2 OIIK-1-Y2 IIK JI3.1 P7
HCXOJHBIX TTOPOIIKOB U -4-V1 2152
00pa310oB MOJIyYEHHBIX 10
aJTUTHBHON
TexHojoruu /J1a6/
3.8 Uccnenoranue 3 2 OIIK-1-Y2 JI3.1 P8
MHUKPOCTPYKTYPBI HCXOIHBIX OIIK-5-Y1IIK 2132
MTOPOIIKOB M 00pa3ioB -4-31 T1K-4-32
MOJIyYE€HHBIX 10 aJIUTUBHOU T1IK-4-V1
TexHosoruu /J1a6/
3.9 CamocrosiTensHas 3 10 OIIK-1-Y1IIK JIT.1J11.3
MOATOTOBKA K IPAKTHYECKAM -4-B1 I1K-4-B2 JI1.4
3aHATUSAM, KOHTPOJIbHOU U JI1.5J12.1
nabopaTopHbiM paboram /Cp/ J12.2 J12.3
J12.4 J11.1
JI2.6 J12.7
JI1.1J13.1
J3.2
2192
5. ®OHJ OHEHOYHbIX MATEPHUAJIOB
5.1. KoHTpoabHbIe MEPONIPUATHS (KOHTPOJIbHAs padoTa, TECT, KOJUIOKBIUYM, 3K3aMeH H T.I), BONPOCHI JJIs
CaMOCTOSITETHHOM MOATOTOBKH
Kon KonTponsHoe I_EI){O]?;}E)%MHe B
KM MepONpHSTHE JTIUKATOPBI OTIPOCHI JJIs TIOATOTOBKU

KOMITETEHITUH




KM1

Konrponsnas
pabota Nel

Kpucramnmaeckoe 1 aMophHOE CTPOSHUE TBEPABIX TEIl.

OCHOBHBIE XapaKTEPUCTHKU KPUCTATITMUECKUX PEIETOK. THITBI
KPUCTAJUIMYECKUX PEIIETOK METAIIJIOB.

AHU30TpOIUSA CBOICTB KPUCTAIUIMYECKUX MATEPUAIOB.
Kpucrannorpaduueckre HHAEKCHI

BrivsiHus TUINA CBA3U Ha CTPYKTYPY M CBOMCTBA KPUCTAIIOB
Monekynspasie kpuctaisl. KoBanenTHbie kprucTamisl. loHHBIE
KPUCTAJLNBL.

Merannuueckue KpHCTalUIbl

OCHOBHBIE HECOBEPIICHCTBA (Ie(EKTHI) KPUCTAIIMIECKOTO CTPOCHNS;
VX BIUSTHUE Ha CBOMCTBA METAJIIOB.

IIpouHocTh uaeanbHbIX (6€30ePEKTHBIX) U PeaTbHbIX METAILIOB.
Da30BbIi COCTAB CNIaBOB Bubl TBEPIBIX PACTBOPOB.
IIpomexyTouHsle ha3sl

Jud¢ysus B MeTanmax u cluiaBax.

Kunkue xkpuctanibst

CTpyKTypa NOJIMMEPOB, CTEKIA U KEPAMUKH.

3aKOHOMEPHOCTH ITpoIecca KPUCTAIUTU3ANNT METaIoB. CBA3b MEXIY
CKOPOCTBIO OXJIAXKACHHS U BETMUNHON 3epHa.

He camomnpousBonpHas kprctamuusanus CymnHOCTb Ipolecca
MOIU(UIAPOBAHNIL.

Ioaxoas! k pa3paboTKe PeKUMOB IIPOU3BOJICTBA B aAUTHBHBIX
TEXHOJOTUSIX.

Krnaccudukarys MaTepranoB HCIONB3YEMBIX B aI[THTHBHOM
IIPOU3BOJCTBE

Oco0eHHOCTH CTPYKTYPOOOpa30BaHUsl MaTepHUaIoB MPH peaan3anin
Pa3IUYHbIX aJAUTHBHBIX TEXHOJOTUH, XapaKTE€PHBIE CTPYKTYPHBIE
neeKThl, IPUYUHBI NX BOSHUKHOBEHISL.

TeopeTuueckue OCHOBBI aJAUTUBHBIX IPOIECCOB

CrocoObl KOHTPOJIS U yCTpaHEHUs! Ae(EKTOB

W300paskeHne CIIaBOB C IIOCTOSHHBIM OTHOIICHHEM COZIEPIKaHUS
koMIIOHeHTOB A u C

Omnpezenenue KOIMYECTBA WU 10T (a3 U CTPYKTYPHBIX
COCTABJISIOLUIMX B TPEXKOMIIOHEHTHBIX CILIaBaxX

KpmuBas TepMudeckoro aHaim3a ¥ MUKPOCTPYKTypa CIUIaBa

Pacyer CcTpyKTypHBIX COCTaBILIIOIMX B CIUIaBe X IPU HU3KOM
TemIeparype

BepTukansHbIA pa3pes IpH MOCTOSHHOM COJIepyKaHIH OTHOTO H3
KOMIIOHEHTOB

Mertop! OnpeeneHust XUMHUECKOT0 COCTaBa CILIaBa Mo 3aJaHHOMY
KOJIMYECTBY CTPYKTYPHBIX COCTABISIOMIMX.

®aswpl. XKuakas ¢asza Teepaas paza

Mexannueckast CMeCh

XuMHYECKUE COeAUHEHHS

KpuBbIe oXma)xJeHUs U CTPYKTYPHI , THarpaMMa COCTOSHHS CIIJIABOB
CBHHEII—CYpPbMa COCTOSTHHS IByXKOMITOHCHTHBIX CILIaBOB.
Juarpamma cocTosIHUM [UIs Cily4asi HEOTpaHMUYEHHOW pacTBOPUMOCTHU
KOMIIOHEHTOB B TBEPJIOM COCTOSHUH

JlmarpaMma COCTOSTHHSA CIUIABOB JUISA CITydast OTPaHUICHHON
PacTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSHUU

JlnarpamMma COCTOSIHHH CIIaBOB, 00pa3yIONIMX MEXaHNUECKHE CMECH U3
YHCTBHIX KOMITOHEHTOB

JlmarpaMma cOCTOSTHHSA, 00pa3yroye MepUTEKTHIECKUe IPEBPaIICHIS
JluarpaMma COCTOSIHUS CILIaBOB, 00Pa3yIONINX XUMHUUECKHE
COETUHEHHs

TTocTpouTs KpUBYIO OXJIaXACHUS B cucTeMe Menp — amoMUHUH
KOJINYECTBO MEIU COOTBETCTBYET MOCIEAHUM 2 IuppaM HOMepa
CTYAEHUYECKOTO OUIETHI

ITocTponTh KPUBYIO OXJTXKICHUS B cHcTeMe Menb — Oeprinnit
KOJIMYECTBO MEIY COOTBETCTBYET MOCIEAHNM 2 IupaM HOMepa
CTYJEHYECKOT'O OUIIETHI

ITocTpouTh KpUBYIO OXaXKIEHUS B CUCTEME AIIOMHHUI — KpEMHUIH
KOJIMYECTBO MEIIM COOTBETCTBYET IOCIEAHNM 2 I(paM HOMepa
CTYJEHYECKOT'O OUIIETHI




KM2

Konrponsnas
pabota Ne2

TuranoBsle crnaBel. Kaxue nerupyromme 106aBKU IPUMEHSIOT H Ha
4TO OHU BIIHSAIOT

IMTocTaBuTh TOUKY Ha auarpamme coctostHuS Al-Ti-V u onpenenuts
(ha3sl B JaHHOI TOUKY IIpU KOMHATHOH TemmepaType. KommuectBa
AJIFOMHUHUS U TUTaHA PaBHO MOCJIEAHUM JABYM MapaM nudpam Homepa
CTYJICHYECKOTO OMIIETHI, COOTBETCTBEHHO.

Huxenessle craBel Kakue nerupytoniie 100aBKy IPUMEHSIOT U HA YTO
OHU BIIHSIOT

ITocraBuTh TOUKY Ha auarpamme cocrosinus Al-Ti-Mn u onpeznenuts
(ha3sl B JTaHHOH TOUKY ITpU KOMHATHOH TemrepaType. KommuecTa
QTIOMHHUS 1 THTaHA PAaBHO MOCJICAHIM ABYM IapaM nudpam Homepa
CTYAEHUYECKOTO OHMIIEThI, COOTBETCTBEHHO.

CntaBel Ha ocHOBe xenesa Kakue nerupyronie 100aBKi NPUMEHSIOT U
Ha YTO OHU BJIUAIOT

IToctaButh Touky Ha quarpamme coctostHus Al-Ti-Fe u onpenenuts
(a3bl B TaHHOM TOUKY IIpH KOMHATHOI1 Temmeparype. Koianuecrsa
QTIOMIHUS 1 THTaHA PaBHO MOCJICIHIM JIByM TIapaM Oudpam HoMepa
CTYAEHUYECKOTO OMJIETHI, COOTBETCTBEHHO.

AmoMuHueBble ciuiaBbl. Kakue nerupyromue 100aBKu IPUMEHSIOT U
Ha 4TO OHU BIHAIOT

ITocraBuTh Touky Ha quarpamme coctossHuA Al-Ti-V u onpenenuts
(ha3sl B JaHHOI TOUKY ITpU KOMHATHOH TemmepaType. KommuectBa
QIIOMUHUS U TUTAHA PaBHO MOCJICIHUM ABYM IapaM nudpam HoMepa
CTYJICHYECKOTO OMIIETHI, COOTBETCTBEHHO.




KM3

DK3ameH

Kpucramnmaeckoe 1 aMophHOE CTPOSHUE TBEPABIX TEIl.

OCHOBHBIE XapaKTEPUCTHKU KPUCTATITMUECKUX PEIETOK. THITBI
KPUCTAJUIMYECKUX PEIIETOK METAIIJIOB.

IomumopdusM. AHM30TPONHS CBOMCTB KPUCTATIIMYESCKHX MATEPUAIIOB.
OCHOBHBIE HECOBEpLICHCTBA (Ae(hEKThI) KpUCTAJUINYECKOTO CTPOSHHS;
UX BIIUSIHUE Ha CBOMCTBA MeTasoB. [IpouHOCTD HeanbHbIX
(6e3nedeKTHBIX) U peaTbHBIX METAILIOB.

3aKOHOMEPHOCTH Ipoliecca KPUCTAIUTU3AINT MeTanIoB. CBA3b MEXIY
CKOPOCTBIO OXJIAXKIECHHS U BENTMUUHOMN 3epHa. CyIMHOCTb mpolecca
MOIU(UIAPOBAHYISL.

OCHOBHBIEC MEXaHWYECKUE CBOHCTBA MATEPHANIOB (IIPOYHOCTH U
TBEPIOCTS, IACTUIHOCTD U YAApHAas BA3KOCTb); METOABI UX
ompereneHns; 0003HaYEHHs; Pa3MEPHOCTb.

M3MeHeHne cTpOSHHS M CBOMCTB TUIACTHYECKH JIe()OPMUPOBAHHOTO
MeTaJlIa IIoJ BIUSHUEM Harpesa. SIBIeHHs BO3BparTa U
peKpUCTaIIU3alHy. 3aBUCHMOCTh TEMIIEPATyphl IIOpora
PEKpPHUCTAIIM3ALMU OT YUCTOTHI METAJIa U CTENIEHH IUIACTHYECKOM
negopMaIum.

CriaB, KOMIOHEHT, (a3a (CyTh MOHATHI). THUIbI pa3 B METaITHUECKUX
crraBax. Kitaccuukanust 1 0OCHOBHBIE CBOICTBA TBEPABIX PACTBOPOB U
XUMHYECKUX COEIUHEHUI.

JlnarpaMmsl cOCTOSHUS (OCHOBHBIE MOHATHSA). JlnarpaMma COCTOSTHUS
JUIS CIy4asi TOJTHOM B3aMMHON pacTBOPUMOCTH KOMIIOHEHTOB B
TBEPIOM cocTossHuU. [IpaBuna onpenencHus XUMHUYECKOTO COCTaBa U
OTHOCHUTENBHBIX KoJM4uecTB (a3. JleHapuTHas 1 30HaJIbHAS JINKBAIIUS.
JmarpaMmbl cOCTOSIHUSA ABOMHBIX CIUIABOB JIJIS CJIy4aeB IOJHOU
HEPACTBOPUMOCTH M OTPaHMYEHHOH PacCTBOPUMOCTH B TBEPAOM
cocrosiHuu. Kpucrammuzanus CIu1aBoB pa3IMyHOro cocrasa. JIMksanus
O TJIOTHOCTH, CIIOCOOBI €€ ycTpaHeHHs. JlnarpaMmMa COCTOSHHUSA C
YCTOWYMBBIM XUMUYECKUM COEAUHEHHEM.

CBsI3p MEXy THIIOM JHarpaMM COCTOSHUS U (PH3HKO-MEXaHHIECKUMH
¥ TeXHOJIOTHUECKIMHU CBOMCTBAMH CIUIaBOB (3akoH KypHakoBa).
IIpakTrdeckoe 3HaYEHHE AUATPAMM COCTOSTHUSI.

KaponpouHocTs, € xapakrepucTHkd. DakTOpsl, CHOCOOCTBYIOIIUE
TIOBBIIICHHIO JKaponpodHoCcTH. Kimaccudukamus xaponpoIHEIX
MaTepuaoB; IPUMEPHI CIUIABOB PA3INYHBIX KIACCOB, HX XHUMHUYECKIN
COCTaB, MapPKHPOBKA, IPUMEHEHNUS.

KapocToiikocTb, €€ 3aBUCMMOCTb OT XMMUYECKOI'O COCTaBa MaTepuana.
IIpuHIUD TETUPOBAHUS KapPOCTOMKUX CILaBOB. [Ipumepsl
JKapOCTOMKUX CIJIABOB, UX XMMUYECKUI COCTaB, MApPKUPOBKA,
HNPUMEHEHHUS.

CrutaBsl ¢ 0COOEHHOCTSMH TEIIOBOTO PACIIUPEHNS U YIPYTHX CBOHCTB,
HUX Ha3HAUYCHHE, XUMHUYCCKAM COCTaB, CBOMCTBA

Knaccudukanus MmaTepuanoB UCHONb3yEMBIX B aJIUTUBHBIX
TexHosorusax. Kpucramimueckoe cTpoeHue METAILIOB.

TeopeTuueckue OCHOBBI aIJUTUBHBIX ITpoLieccoB. OCHOBHBIE
TEXHOJIOTHUECKHE MTapaMeTphl aAJUTUBHOTO IPOU3BO/ICTBA.

[Moxxop! K pa3paboTKe PEKUMOB IIPONU3BOACTBA B aJUINTUBHBIX
TEXHOJIOTUSIX.

Knaccudukanus MaTepruanoB HCIOAb3YEMBIX B aJINTHBHOM
MpPOU3BOJICTBE

OCO0EHHOCTH CTPYKTYPOOOPa30BaHUS MaTEPUAIIOB TIPH PeaTH3aIiH
Pa3IHYHBIX aJIUTHBHBIX TEXHOJIOTH, XapaKTepHBIE CTPYKTYPHBIC
Je(eKThl, IPUYUHBI X BOSHUKHOBEHUS.

PasHoBumHOCTH 1e(EKTOB M3IETNI MOIYIEHHBIX 110 aJIUTHBHBIM
TEXHOJIOTHSIM U METOJIbl UX KOHTPOJIS.

Kputepuu oueHKH MaTepuaioB MONYy4YEHHbIX 10 aIIUTUBHON
TEXHOJIOTHH.

XapakTepHble MUKPOCTPYKTYPBI U CBOMCTBA CTaJleH, OIYYEHHBIX
paznuuHbIMU MeToaaMu AT.

XapakrepHble MUKPOCTPYKTYPbI M CBOMCTBA HUKEJIEBBIX CIIJIABOB C,
MONTYy4YEHHBIX Pa3IU4YHbIMU MeToamu AT.

XapakTepHble MUKPOCTPYKTYPBI U CBOMCTBA aIFOMUHUEBBIX CILIABOB,
MOJYYEHHBIX Pa3IYHbIMU MeTonamu AT.

XapakrepHble MUKPOCTPYKTYpPBI U CBOICTBA TUTAHOBBIX CILJIABOB,
MOJIyYEHHBIX pa3InYHbIMU MeTonamMu AT.

XapakTepHble MUKPOCTPYKTYPBI U CBOWCTBA MHTEPMETAJLIIUIHBIX
MaTepuanoB, MOTY4YEeHHBIX Pa3IHYHbIMU MeTogamu AT.




XapakrepHble MUKPOCTPYKTYPBI H CBOWCTBA KOMITO3UIIMOHHBIX
MaTepHaJIOB, MOJIYUYEHHbIX PAa3IMUHbIMU MeTogamMu AT.

Brimsiaue TepMudeckoit 00paboTKN Ha MUKPOCTPYKTYDY,
TEXHOJIOTHYECKUE U IKCIUTYaTallMOHHBIE CBOIICTBAa MaTEepPHaoB,
MOJTYYEHHBIX METOJaMHU aJlTUTUBHBIX TEXHOJIOTHH.

BnusiHue ropsiuero U30CTaTHYECKOro NPECCOBAHUS HA MUKPOCTPYKTYpY,
TEXHOJIOTHYECKIE H AKCIUTyaTallHOHHbBIE CBOMCTBA MaTepHAaJIOB,
MOJTYYEHHBIX METOJAMHU aiTUTUBHBIX TEXHOJIOTHH.

OCHOBHBIE CBOICTBa MaTe€pUaIOB UCIIOIb3YEMBIX B QAUTHBHBIX
TeXHOJOTUIX. TpeOOBaHMs K HUIM U CITOCOOBI KOHTPOJIS.

TTocTpouTs KpuBYO OXJIaXxAeHUs B cucTeMe Menp — amoMUHuR
KOJIMYECTBO MEAM COOTBETCTBYET MOCHEIHUM 2 uppaM HOMepa
CTYACHYECKOTO OHIICTHI

TTocTpouTh KPUBYIO OXJIAXKICHUS B cUCTeMe Meb — Oeprininii
KOJIMYECTBO MEAH COOTBETCTBYET MOCIENHUM 2 uppaM HOMepa
CTYACHYECKOTO OHMJICTHI

[TocTponTts KPUBYIO OXJIAXKAEHUS B CCTeME AIIFOMHUHUN — KPEMHUN
KOJIMYECTBO aJTIOMHHUSI COOTBETCTBYET MOCTISTHIM 2 ITU(pamM HOMepa
CTYJEHYECKOT'O OUIIETHI

5.2. IlepeueHb paGoT, BHINOJIHSE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboThI

Hazpanue
padoThI

[IpoBepsiembie
WHIUKATOPbI
KOMIETEHIUH

Coneprxanue paboTHI

P1

IIpakTnueckoe
3aHsTUe "AHanu3
(a30BBIX AHArpamMM
COCTOSTHUS
JIBYXKOMIIOHEHTHBIX
cucreM" (6 4acoB)

OIK-5-Y 1;0TTK-5-
B2;TK-4-31

N3zyuenne pa3nrndHbIX (Ha30BbIX JHArPAMMBI COCTOSHHS
JIByXKOMIIOHEHTHBIX CUCTEM, IIOCTPOEHHE KPUBBIX OXJIAXKICHUS U
(haz0BBIX MEPEXOIOB MPOUCXOIAIINX B TPOLIECCE

P2

IIpakruueckoe
3aHATHE
"Pa3HOBUIHOCTH
JeeKTOB U3IETIH
MOJYYCHHBIX 1O

A TUTUBHBIM
TEXHOJIOTUSM U
METOJIBI X
koHTpoJIs" (4 yaca)

OIIK-5-Y1;0I1K-1-
BL;IIK-4-V1

Nzyuenne nedexroB 0O6pa3yOmUXCs B IPoIiecce alIUuTHBHOTO
HPOU3BOJICTBA, METO/bI KOHTPOJISI CTPYKTYPBI U CBOMCTB M3/1EITHH

P3

[Ipakruueckoe
3anstue "Kpurtepuu
OLICHKH MaTepHaJIOB
MIOJTyYEHHBIX I10
aJUIUTUBHOMN
texHonorun" (4
yaca)

OIIK-5-31;11K-4-
32:T1K-4-V 1;TTK-4-
Bl

I/ISY‘ICHI/IC METOAOB OLICHKK Ka4€CTBa MaTCpHajioB IIPOU3BOANMBIX I10
aITATUBHON TEXHOJIOTHH

P4

[Ipakruueckoe
3aHATHE
"Knaccudurkanms
MaTepuanoB
UCTIONb3YEMBIX B
AITUTHBHOM
nponsBojcTae” (4
yaca)

OIIK-1-31;I1K-4-B2

W3yuyeHue pa3invHbIX KIACCU(PHUKAIMHN I MaTCPHATIOB
UCTIOJIb3YIOIUXCS B aIAUTUBHBIX TEXHOIOTHAX

P5

[Ipakruueckoe
3aHATHE
"XapakrepHble
MUKpPOCTPYKTYPbI
MaTepHuaoB
MOJTYYSHHBIX IO
aJTUTUBHBIM
TexHojorusm" (6
4acoB)

OIIK-5-Y I;IIK-4-
B1;IIK-4-V1

H3y4enue xapakTepHBIX MUKPOCTPYKTYP MaTEpHalOB IOJyYCHHBIX Ha
Pa3HBIX dTanax aJIuTHBHOTO MPOU3BOJICTRA.




P6

Jla6opaTopHas
pabota "N3yuenue
CBOMCTB IOPOLIKOB
HCTIONB3YEMBIX B
aITUTUBHBIX
TEXHOJIOTHX"

OIIK-5-31;0I1K-1-
v2

HonyquI/Ie MMPAKTUICCKUX HABBIKOB B U3BMEPEHUMN TEXHOJIOTUMYECKUX
CBOMCTB 1 IpaHyJIOMETPHUYCCKOr0o COCTaBa IMOPOIIKOB HMCIIOJIb3YyEMBIX B
AIJUTHBHOM IIPONU3BOJACTBC

P7

JlabopaTopHas
pabora
"M3roToBieHune
UG OoB U3
HCXOIHBIX
MTOPOIIKOB U
00pasioB
MTOJTYYCHHBIX IO
aITUTUBHOM
TEXHOJIOTUN"

OIIK-1-Y2;I1K-4-V1

Honyqel-me MPAKTHUICCKUX HABBIKOB B U3IOTOBJICHUC IHJ'[I/I(1)OB us3
HCXOOHBIX IMTOPOMUIKOB U 06pa3u013 TOJTYYCHHBIX 10 aI[I[HTHBHOﬁ
TCXHOJIOTUH

P8

JlabopaTopHnas
pabota
"UccnenoBanue

OIIK-5-Y1;0IIK-1-
V2;T1K-4-31;11K-4-
32;I1K-4-Y1

IlosryueHne NpakTH4ECKUX HABBIKOB B UCCIIEIOBAHUE MUKPOCTPYKTYPbI
HCXOJHBIX MOPOLIKOB X 00pa3IoB MOJIyIEHHBIX Ha Pa3HBIX CTalHAX

AJTATHBHOTO MTPOU3BOJICTBA. MI3MepeHne CTPYKTYPHBIX COCTABIISIOIINX
MHUKPOCTPYKTYPBI KaK B Py4HOM TaK U B ABTOMATHYECKOM PEIKHME.
HCXOIHBIX
MTOPOIIKOB H
00pa3nos
MOJYYCHHBIX 10
aITATUBHOM

TexXHoJIornu"

P9 IIpakTuueckoe
3aHsTHe "AHANN3
(ba30BBIX AUArpamMm
COCTOSIHHS
TPEXKOMIIOHEHTHBIX
cuctem" (6 4acoB)

OIIK-5-Y1;0IIK-5-
B2;11K-4-31

W3yuenne pa3nu9HBIX (Ha30BBIX JHATPAMMBI COCTOSHIS
TPEXKOMIIOHEHTHBIX CHUCTEM, OIpesieNieHue a3 B 3a1aHHON TOUKe U
(ha30BbIX IIEPEXO0B

5.3. OueHo4Hble MaTepPUAJIbI, HCIOJIb3yeMble /IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

O06pa3elr sKk3aMeHaAIIMOHHOTO OWIIeTa 1o AUCHUILTHHE "MaTepralioBeICHUE B aZIMTUBHBIX TEXHOIOTHIX"

HauunonanbeHelif nccnenoBarenbckuit TexHonoruueckuit yausepeutet "MUCHUC"
MuctutyT TexHONMOTUI

Kadenpa mopomkoBoii MeTauTypriy ¥ (yHKIHOHATBHBIX TOKPBITHI
Hanpasnenue noarorosku "Meramnyprus”, 22.04.02

MartepuanoBeseHue B alUTUBHBIX TEXHOJIOIHAX

SK3AMEHAIIMOHHBIN BUJIET Nel

1. Krnaccudukarmst MaTepranoB UCTIONB3YEMbIX B aJAUTHBHBIX TEXHOJIOTHAX. Kpucrammmdeckoe cTpoeHHe METalIoB.
2. XapakrepHble MUKPOCTPYKTYpPbl U CBOMCTBAa TUTAHOBBIX CIUIABOB, MOJYYEHHBIX pa3iauuHbIMU MeTonamu AT.
3. CnuiaB, KOMIIOHEHT, (a3a (CyTb monsTuil). Tunsl ¢a3 B MeTammuyeckux cruiaBax. Kiaccupukanus n ocHOBHBIE CBOMCTBa

TBEPIBIX PACTBOPOB MU XMMHUECKUX COCIMHEHHUN.

" " 20_ T.

3aB. xadenpoit, npod., A.T.H. E.A. JleBamos

5.4. MeToauka olleHKH OCBOeHHs JUCHMILUINHBI (MoayJs, npakTuku. HAP)

MerozauKa OLIEHKH 00y4aloIierocst Ha 3k3aMeHe

OLeHKa «OTJIMYHOY» - 00yYaIONHiiCs IeMOHCTPUPYET TiTyOOKHe 3HaHHS 110 IPOrpaMMe JHUCIUILIMHBI, MOKET YCTaHOBUTh
JIOTHYECKUE CBSI3M MEXK/Ty CBOHCTBAMH MCXOMHBIX MAaTEPHAJIOB, TEXHOJIOIMYECKUMH ITapaMeTpaMHy M CBOMCTBAMH TOTOBBIX M3ETHI
(MaTepHanoB), rpaMOTHO M3/1araeT MaTepual IIpu OTBETE.

O1eHKa «XOpOILOY - 00yYaIOMIUICS MOKa3bIBaeT JOCTATOYHO IOJIHbIE 3HAHMUS MO TPOrpaMMe JUCHUILIMHBL, JOITyCKaeT
HE3HAYNTEIbHBIC OIIMOKH TIPH OCBEICHUH 33/IaHHBIX BOIIPOCOB, Y€TKO M3JIaraeT MaTtepuai 0e3 CyIiecTBEHHbBIX TPOTHBOPEUHIA B
uH(pOopMaIH.

OrneHKa «yJI0BJIETBOPUTEIILHOY» - 00Y4JarOLIMiics TOKa3bIBAET HATMYKE 3HAHUS 110 IIPOrpaMMe JUCLMILIMHBI, UCTIPABIISeT ClIeIaHHbIe
OMOKH TT0C/Ie YTOYHSIOIMX BOIPOCOB MPETIOaBaTells.

Or1eHKa «HEYIOBIETBOPUTEIHHOY» - 00yUJArONTHHCS TOIyCKAeT IPyOble OIIHOKH B OTBETE, HE 3HACT OCHOBHBIC TEOPETHIECKUE
MOJIOKEHHUS 110 IporpaMMe JHUCIHUIUIMHEL, He MOXKET JaTh OTBET HA OCHOBHOW H/MJIH JIOTIOIHUTEIBHBINA BOIIPOC .

OueHKa «He sIBKa» — 00y4alouics Ha SK3aMeH He SBUJICS.




6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3arnaBue

bubanorexa

UsnaTenscTBo, rox

JI1.1 |Kamenes C. B., TexHonI0rUM agAUTUBHOTO DnexkrpoHHas 6bubIMoTeKa Openbypr: OpenOyprexuit

Pomanenko K. C. MPOU3BOJICTBA: yaeOHOE roCyJapCTBEHHBIN
nocobne yHHBepcurert, 2017

JI1.2 | Ymanckuii 4. C., Kpucramnorpadus, Bubmmorexa MUCuC M.: Meramnyprus, 1982
Ckaxos 10. A, pentrenorpadus u
HBanos A. H., 3JIEKTPOHHAsI MUKPOCKOIIHS:

Pacropryes JI. H. Y4eOHUK 11 BY30B

JI1.3 | benos Huxomnaii MerannoBeneHue BETHHIX DnexrpoHHas bubIMoTeKa M.: Yyeba, 2005
AJjekcaHIpoBHY, METaJUIOB. AJIIOMUHHEBEIE,

AxceHOB AHJpeit MAarHUEBBIE U TUTAHOBBIE
AHATObEBUY CIUIaBBI: J1a0. TPAKTUKYM:
yueb. mocobue A CTyI. By30B
coeu. 150105

JI1.4 | JInGencounT. A, T.2: ®opmoBaHue U CrieKaHUE DneKTpoHHass OHOJIMoTEKa , 2002
Jlomarun B. 10.,

Komapaunxuii I'. B.

JI1.5 | JIuGencon I'epman MarepuasnoBenesue u bubimorexa MUCuC M.: Yueba, 1992
Abpamosn, ITenoc TEXHOJIOTHUS] KOMITO3UIIHOHHBIX
Cepreit BanoBu, MaTepuainos: JIab. mpakTHKyM
[lIymenko Bnagumup
Huxonaesuny,

JInbencon I'epman
AbpamoBu4
6.1.2. Jlono/iHUTe/ILHAS JIMTEpPaTYpa
ABTOpBI, COCTaBUTENN 3arnaBue Bbubanorexa W3naTenbcTBO, TOI
JI2.1 |Wnnapuonos A. T, TexHonoruyeckue u DnexrpoHHass OHOIMOTEKa ExarepunOypr: U3natenscTBo
[Tomog A. A. 9KCIUTyaTallMOHHbIE CBOWCTBA VYpanbckoro yHUBEPCHUTETA,
THUTAHOBHIX CIUIABOB: yueOHOE 2014
nocobne
JI2.2 |I'ynpemon O. CrenmanbHbIE CTAH: Hay4Hast | OJIEKTpOHHas OnbIHoTeka Mocksa: Mertamtyprus, 1966
IuTeparypa

JI2.3 |BopobbeBal. A., KoHcTpyKIMOHHBIE CTaU U DneKkTpoHHast OMOIMOTEeKa Cankr-IletepOypr:
CrxnannoBa E. E., CIUIaBBI: yueOHOE TTOCo0ue [Tonurexnuka, 2013
Epodees B. K.,

VYcerunosa A. A,
Bopoobesa I'. A.

JI2.4 [Konanesa A. A, CrienmaibHbIE CTANTH 1 CIUIABBL: | DJIEKTpOHHAsK OMOIHOTEeKa KpacHosipck: Cubnpckuit
Jlonmatuna E. C,, yuaeOHoe mocobue (benepanbHbI YHUBEPCUTET
Anukuna B. U., (CDY), 2016
T'unemanmmnaa T. P.

JI2.5 |[Ilerpor O. A. JBoitHble u TpoitHbIe cucTems! | bubnmorexa MUCuC M.: Meramnyprus, 1986

JI2.6 |I'mazynoB C.T., Koucrpykiuonnsie TutaHoBele | bubnroreka MUCuC M.: Meramnyprus, 1974
Momcees B. H., CIIaBBI
Tymanos A. T.

JI2.7 | Huxynun Cepreit MarepuanoBeneHue u DneKkTpoHHast OMOIMOTEeKa M.: Vueba, 2006
AHaTONHEBHY, TepMHI4eckas o0paboTka

Typununa Beponuka
IOpreBHa

MeTtaiuioB. CrieiuajgbHbIe
cTanyu: yueOHO-MeTo/1. mocodue




ABTOpBI, COCTaBUTENN 3arnaBue Bubanorexa W3naTenbcTBO, TOI
JI2.8 | bensmnxkas Npuna JIBoiiHbIE cucTeMsl: yueo. Bbubmorexa MUCuC M.: [MUCuC], 1975
CraHHCIIaBOBHA, nocodwue Uil yIpaKHCHUIHA,
Jluumn bopuc CEeMMHap. 3aHITHH,
I'puropreBrd KOJUTOKBUYMOB
6.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTaBUTENN 3armnaBue bubimoreka WsnarenscTBO, rOx
JI3.1 |JleBamoB EBrenwii TexHonorus u cBoiictBa CBC- | DnekrpoHHas OMOIHOTEKA M.: Yueba, 2007
AnekcaHIpoBHY, MOPOIIKOB, MAaTEPHAJIOB U
Hosuxos A. B., W3JENHi: 1a0. MPaKTHKYM
Kypbarkuna
Buxropus
BnagumuposHa
JI3.2 | Jlonatun Bnagumup [Iponecce! noxy4eHust OnekrpoHHas OMOIHOTEKA M.: [MUCuC], 2017
IOpbeBuy, Epemeena METAJUTMIECKIX MOpOoInkoB (N
XK. B., Iloroxes 3130): 1a6. mpakTUKyM
IOpuit Cepreesuy,
ITanepa E. 1.
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-Te1eKOMMYHUKALMOHHOM ceTu «UHTEepHeT»
D1 | YduebHO-MeToqMUeCKas IUTEpaTypa UL CTYICHTOB https://www.studmed.ru/
7 locynapcTBeHHas ImyOIMIHAS HAYIHO-TEXHUYIECKAs http://www.gpntb.ru/
o6ubmuorexa Poccun
6.3 IlepeueHb MPOrpaMMHOro odecnev4eHust
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NPOGecCHOHAIBLHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHauienue
Jro6oit Kopryc | YueOHass ayauTopusi UISI TPOBEICHUS | KOMIUIEKT y4eOHOH mebenu 1mo 36 mecT it o0ydaromuxcs,
Mynbrumenuitnas 3aHATHH JICKIMOHHOTO THUIMA W/WIK Ul | MyJIbTHMEAUItHOe  000pyIOBaHHE, MAarHHTHO-MapKepHas
MIPOBEACHHS PAKTHUCCKIX 3aHATHIA: JocKka, pabouee Mecto mpemnonararens, I[1IKc moctymom k
UTC «Uureprer», DMOC yHuBepcurera Yepe3 JUUHBIN
xabuner Ha miatgopme LMS Canvas, IHIEH3UOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus
K-107 JlabopaTopus JEMOCTpAIlMOHHOEe O0OpyAOBaHHE, B TOM YHUCIE JOCKa
yueOHas MYJIbTUMEAUHHBIH MPOEKTOP, JKpaH
MIPOSKIIMOHHBIH, THJIPABITNYSCKAN npecc PY4HOH,
THIPABIMYECKUH  TIpecc  C  DJIEKTPONPUBOJIOM,  JIBa
ONTHYECKIX MHKPOCKOIIA, TEXHHYCCKHE BECHI,
AQHAJIUTHYCCKHE BeChl, TBepAoMmepbl (mo bpuHemmo u
Bukkepcy, naBe MydenbHBIE meud, MKad BBHITSDKHON (2
CeKuu), O00OpyJOBaHME M OIpeleneHus (PpU3NIECKUX
TEXHOJIOTHYECKIX CBONCTB MOPOIIKOB
UuranpHbIi 3an KOMIUIEKT y4yeOHOW Mebenu Ha 55 mect s oOydarommxcs,
3JIEKTPOHHBIX PECYPCOB 50 TIK c¢ pmocrynom k MWTC «UHreprer», DUOC
YHHUBEpPCHUTETA 4epe3 JIMYHBIN kaOmHeT Ha 1atdopme LMS
Canvas, mmieHsnoHHble mnporpamMMmel MS Office, MS
Teams, ESET Antivirus.
Yuranbueii 3a1 Ne4 (B) KOMIUIEKT y4eOHOi wmebemm ©Ha 20 paboumx Mecr,
KOMIBIOTEPBl C TMOAKIIOYeHHeM K cetd «VHTepHeT»
JOCTYIIOM B JNEKTPOHHYIO nH(pOPMaMOHHO-
00pa3oBaTEIBHYIO Cpely YHHBEPCHUTETA
Yuranpaeiid 3a1 Ne3 (b) KOMIUIEKT ~ ydeOHOW MeOenmn Ha 44  wmecra s
obyuatommxcsi, MDY Xerox VersaLink B7025 ¢ ¢pynxumei
MacImTabupoBaHUS TeKCTOB U m3o0paxkenmir, 8 IIK c
nocrynom k HWTC «Uurtepuer», DUOC yHuBepcurera
yepe3 JHYHBIN KaOwHeT Ha Tuatpopme LMS Canvas,
nuneH3nonHble mporpamMmbl MS Office, MS Teams, ESET
Antivirus.
K-04 JIabopaTopus BAKyyMHas INaxTHas II€4b, II€YM JUI1 CIICKaHUSA B
Pa3IHYHBIX CpPeaax, TPAHYJIATOP CMECUTENb, MEIbHHIIBI




K-107 JlabopaTopus

ACMOCTPAITMOHHOC 060py,E[OBaHI/IC, B TOM 4YHCJIC OOCKa

yueOHas MyJIbTUMEAUNHBIN IIPOEKTOP, JKpaH
TIPOEKIIMOHHBIH, TUAPABIMYECKUI npecc pY4HOI,
TUIpPABINYECKUH  TIpecC  C  DNIEKTPONPHBOJAOM,  JBa
ONTUYECKUX MUKpOCKOIIA, TEXHUYECKHE BECHI,

AQHAJUTHYCCKHE BeChl, TBepAoMepbl (mo bpunemno u
Bukkepcy, aBe MydenpHble mnevd, mkad BHITSOKHON (2
CeKIIMHU), OOOpyZOBaHWE JUIS OMNpeAeieHUus (QU3MIecKux
TEXHOJIOTHYCCKIX CBOMCTB MOPOIIKOB

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

HCKHI/II/I 1 IPAKTUICCKUEC 3aHATUA IPOBOAATCA B Ay JUTOPUH, OCHaHIeHHOﬁ MyJ'II:TPIMe,Z[PIfIHBIM o6opyz[013aH1/1eM, C UCIIOJIb30BAaHUCM

nporpamm nakera Microsoft Office.




