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1. KOMIIETEHIIMA OBYYAIOINETI'OCs, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCHUIIJIMHBI

(MOZY.JI)

OlNK-4: CnocobeH NpoBOAUTL N3MeEpPEHUsA 1 HabnaeHnAa B ccepe npodecCMOHaNbHON AEeATENbHOCTH,
obpabaTbiBaTb U NPeACTaBNATbL 3KCNepUMMeHTaNbHble AaHHble

MOIK-4.1: 3HaeT: 0OCHOBbLI METPOSIOrMn, MeToAbl 06paboTKM SKCNEPUMEHTANBbHBIX AaHHbIX

NOIK-4.2: YMeeT: ncnosnb3oBaTb COBPEMEHHbIE CpeaCcTBa U3MEPEHNS, MaTeMaTUYECKUIN annapaT Anst 06paboTku n
aHanmsa aKcrnepMmMeHTarnbHbIX AaHHbIX

MOTK-4.3: Bnageet: HaBblkaMy NPOBELAEHNS UBMEPEHUI 1 X 0OpaboTKn

B pe3ynbTaTe 0cBOEHUSI AMCHUIJIMHBI (MOAYJIS1) 00Y4AIOUIUICS H0/KEH

1.1 |3naTh:

1.1.1 ] 1. OGue cBefeHns: O COBEPUICHHOM U pealbHOM CTPOEHHH MaTepHalioB, U X cBoHcTBax; OcobeHHOCTH (ha30BOrO
COCTOSIHHS M TIPHHIIUIIB PETYJIMPOBAHUS CTPYKTYPBI C LIEIbIO TOIy4eHUs TPeOyeMOro ypOBHS CIy>KEOHBIX CBOHCTB;
3aKOHOMEPHOCTH CTPYKTypooOpa3oBaHus, (ha30BbIe IPEBPAIICHHS B MAaTepHaIaX, BIMSHAE CTPYKTYPHBIX XapaKTEPUCTHK
Ha CBOHMCTBA MaTepHanoB. TeXHOIOrHYEeCKUE MIPOLECChl MPOU3BOACTBA U 0OPaOOTKHU Pa3IHUHBIX MATEPHATIOB.
TexHonOrMUECKHE MPOLECCH TPOU3BOACTBA M 00PaOOTKH Pa3INYHBIX MaTepUanoB. TeXHOIOTHYECKHE POLECCH
TIPOM3BOJICTBA M 00PabOTKHU pa3IMIHBIX MAaTEPHATIOB.

1.2 | Ymers:

1.2.1| 1. Ilonmp30oBaTbest cIpaBOYHBIME JAaHHBIMU 110 XapaKTEPHCTHKAM MAaTEpPHANIOB U criocobaM ux 00paboTku; OCyIEeCTBISTh
BBIOOD MaTEpHAaJIOB 10 3aTaHHBIM XapaKTepHCTHKaM. AHAJIM3HPOBATh BIMSIHNE CIIOCOO0B 00pab0TKH MaTepHaIoB Ha UX
xapakrepuctuku. [Tonp3oBarscst mpudopaMu MeTamIorpagpuIecKoro HCCIeI0BaHUSA CTPYKTYphI; Pacrio3HaBars myTeM
aHaNM3a CTPYKTYPBI ¥ CBOMCTB MPHHAIEKHOCTh METAJITMUECKUX MaTepHaoB (CTalel, CINIaBOB IBETHBIX METAITIOB), a
TaKKe 0COOEHHOCTEH NX TEXHOJIOTHYECKOH 00paboTKH (JINTOE COCTOSIHUE, Iociie AehOpMALN WM OTXKUTA U Ip.).
OmnpenensaTs GU3MUECKHe, XUMAYECKIE, MEXaHHUECKHE CBOMCTBA MATEPHAJIOB IIPH Pa3IMIHBIX BHJAX MCIIBITAHHH.

2. CTPYKTYPA U COAEP KAHUE JUCIUITJIMHBI (MOAYJISA)
Kon HaumeHoBaHue pa3nesioB M TeM /BU] 3aHATHUSI/ Cemectrp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATHSA / Kype 4acoB
Pasnen 1. Beenenue 0
1.1 IIpenmer maTepuanoseneHus u ero 3Hauenue. Kparkue 3 6 0
CBeJIeHUs 00 UCTOPUU Pa3BUTHS METAIOBEJeHUs. 3a1a4n
1 3HaYCHHE TUCHUILINHEL "Marepuanosenenue". Ponp
MaTEpUAlIOB B COBPEMEHHOM TexHUKe. KpaTkue cBeneHus
00 UCTOPUH Pa3BUTHA HAYKH O MaTepHamax.
CoBpeMEHHOE MaTepHaTIOBEIEHUE U €T0 3HaYEHHE B
YCKOPEHHH HAyYHO-TEXHUYIECKOTO Iporpecca.
Merammnieckre U HeMeTanueckue MaTepuansl. /Cp/
Koz HanmeHoBaHMe pa3/ieJioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kypce 4acoB
Pa3nen 2. OcHOBBI KpUcTALJIOTPaduu U TEOPUH 0
AeeKTOB KPHCTATLIHYECKOT0 CTPOEHHS
2.1 Kpucramumaeckue u amop¢HbIie Tena. ATOMHO- 3 1 0

KpUCTAJUINYECKOE CTpOeHHE. THITbI KPUCTATHUECKUX
pewetok. Kpucramindeckas pelieTka u ee olucaHue.
AHM30TPONIHS ¥ CHMMETpHsI KprucTaiuios. [lepuox, 6asuc,
KOOPAMHAIMOHHBIE YHCTIa, TUIOTHOCTD YIIaKOBKH.
Kpucramiorpaguyeckue cucrembl. OnpenencHue
HMHJIEKCOB HAIPaBJIECHUH U INIOCKOCTEH.
Kpucranmuieckue cTpyKTypbl 1 OCHOBHBIE THTIBI
KpUCTaJUIM4ecKuX pemerok. Kinaccudukanus
KPHUCTAJUIOB 110 TUILY XUMHUYECKON CBSI3U. AHU30TPOIHSL.
IMomimopdusm B metamnax. CTpoeHHe peaabHBIX
KpUCTaJUIN4eCKuX Tell. TeopeTuueckas u peaibHas
MpoyHOCTh MaTepuaioB. Knaccudukamus nedexron
KPHCTAJUIMIECKOTO cTpoeHus. TodueuHsle, THHEHHBIE U
MOBEPXHOCTHBIE 1e(eKThl. OCHOBHBIE MOJIOKEHUS TEOPUN
nucnokauuii. Kpaesas nuciiokanus 1 MEXaHU3MBI €€
nepemelneHus. BuntoBas nuciokauus 1 crnocoObl ee
nepemereHre. CMemanHsle quciaokanui. OdpazoBaHue
JTUCIIOKALINHI U UX B3aUMOZEHUCTBHE. 3epHEHOE CTPOCHUE
MaTepHualioB, rpaHullbl 3epeH. OO0beMHbIC Ae(PEKTHI.
JIMCIOKAMOHHBIA MEXaHU3M YIIPOYHEHUS TBEP/IBIX TEIL.
MoszanuHoe 6JI09HOE CTPOCHUE KPHCTAILIA.

/JTex/




2.2

Kpucrammmueckue u amop¢Hble Terna. ATOMHO-
KPHCTAJUIN4ECKOe CTPOeHHEe. TUIIBI KPUCTAIINIECKUX
pewerok. Kpucrannuueckas peleTka U ee onucaHue.
AHM30TPOIHS U CHMMETpHsI KpHucTauios. [lepuox, 6asuc,
KOOPIHHAIMOHHBIE YHCIIA, INIOTHOCTh YIIaKOBKH.
Kpucramnorpaduueckue cucremsl. OnpeneneHnue
HHJIEKCOB HAIPaBJIECHUH U INIOCKOCTEH.
Kpucrammmaeckue CTpyKTypbl 1 OCHOBHBIC THIIBI
KpucTajunueckux pentetok. Knaccudukanus
KPHCTAJUIOB IO THITY XUMUYECKON CBSA3U. AHH30TPOIIHS.
IMommmopdnsm B metamnax. CTpoeHHe peaabHBIX
KpHCTAJUIMYECKHX Tell. TeopeTuueckas U peanbHast
IIPOYHOCTH MaTepuanoB. Knaccuduxkanus nedexros
KPUCTAJUIMYECKOr0 CTpOoeHUs. ToueUHble, JIMHEIHbIE U
MIOBEPXHOCTHEIE Ae(eKThl. OCHOBHBIC MTOJI0KEHHS TCOPUH
aucnokanuil. Kpaesast nucnokanus 1 MEXaHU3MBI €€
nepemelneHus. Buntopas nuciokanus u crnocoObl ee
nepemerieHre. CMemanHsle quciaokanuu. OdpazoBaHue
JUCIIOKALUHI U UX B3aUMOJEHUCTBHE. 3epHEHOE CTPOCHUE
MaTepHaloB, rpaHuLb! 3epeH. OObeMHbIE Ae(EKTHI.
JIMCITOKaMOHHbBIA MEXaHU3M yIIPOYHEHHUS TBEPABIX TEl.
MoszanuHoe 6JI09HOE CTPOCHUE KPHCTAILIA.

/Cp/
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Kon
3AHATUSA

HaumeHnoBaHue pa3iesioB U TeM /BU/ 3aHATHS/

Cemectp
/ Kypc

Yacos

p.moar.
4yacoB

IIpumeuanne

Pa3gen 3. CeoiictBa matepuasioB. MeToabl
HCCIeI0BAHNSA

3.1

OCHOBHBIE METO/IBI IPSIMOTO UCCIIEIOBAHUS CTPYKTYPBI:
MaKpPOCKOMUYECKUH, MUKPOCKOITMYECKHIA,
ANIEKTPOHHOCKONNIECKHUN, pEHTTCHOT paQHIESCKHIA.
MeToabl KOCBEHHOTO U3YUEHHsI CTPOCHHUSI MaTepraia
MyTeM aHaIKn3a (PU3MICCKUX H MCXaHUYCCKHX CBOMCTB!
TEPMHUYECKHHA, AUITATOMETPUYECKHI, MATHUTHBIH,
PE3UCTOMETPUYECKHH, CIOCOOBI OTIpeIeICHHS
TEXHOJIOTHYECKUX U CITYKEOHBIX CBOWCTB.
Vcnonp3oBaHre HHPOPMAIIMOHHBIX TEXHOJIOTHH B
MarepuaioBeieHnu. KoHCTpyKIIMOHHAS TIPOYHOCTh
MaTepHanoB. MexaHW4ecKHe CBOMCTBA U CIIOCOOBI
OTIpeieNIeHUsI UX KOJIWYECTBEHHBIX XapaKTePUCTHUK:
TBEPAOCTH, BI3KOCTh, YCTAIOCTHAS IPOYHOCTb.
Teepnocts no bpunemno. Meron Poksenna. Meron
Bukxkepca. Meron napananusi. lunamudeckuit metof (1o
[opy). Ouenka BA3KOCTH 1O BULY n3lioMa. OCHOBHbBIE
XapaKTepUCTUKU. TeXHOIOrnYecKne CBONCTRA.
OKcITyaTaMoOHHbIE CBOMcTBa. Du3nueckue

cpoiicTBa. /Cp/

Kon
3AHATUSA

HaumeHnoBaHue pa3iesioB U TeM /BU/ 3aHATHS/

Cemectp
/ Kypc

Yacos

p.moar.
4acoB

IIpumeuanne

Paznen 4. Kpucrajaausanusi B 0lHOKOMIIOHEHTHOM
cucreMe. OCHOBBI TEOPUH KPUCTAJIM3ALMH TBEPAbIX
Tes. HepaBHOBecHas kpucrasm3anus. JlukBamus B
cIIaBax




4.1

INousaTHA: TEpMOIMHAMHUYECKAS! CHCTEMa, KOMIIOHEHT,
(aza, cBoOOoHAs SHEPTHs. TepMOAMHAMUYECKUE OCHOBEI
TIporiecca IIaBIeHus U KpucTaum3anuu. [TapameTpsr
Iporecca KpucTamu3aIy. Kpucrannmsanus 9ucTeIx
merauioB. OCOOEHHOCTH CBOMCTB METAIJIOB B KUIAKOM U
TBEPJIOM cocTosHUsIX. [ToHsTHE O GIIVDKHEM U JaibHEM
nopsizike. Y cioBue paBHOBecHs (a3 B OJTHOKOMITOHEHTHOM
cucreme. Ilepeoxnaxnenue. IlonsTe o TeopeTUdecKoO U
(bakTHUECKON TeMIlepaTypax KpUCTaUTH3aLHH.
[TapameTpsI KpACTATTH3AUH — CKOPOCTH 3apOXKICHUS
LIEHTPOB U CKOPOCTH pocTa. ['oMoreHHas
kpucTauu3anys. [ToHsTHEe 0 KPUTUYECKOM 3apOABIILIE.
T'eTreporennoe 3apoxxnenue. Biusiaue npumeceit Ha
IIpoIIecC KPUCTAITH3anUH. [IpHHIHI CTPYKTYPHOTO H
pa3MepHOro cooTBeTCTBHA. MoanbuuupoBaHue u
MoaudukaTopel. BennunHa 3epHa KpUCTaIIU3YIOLMIETOCS
MeTtasia. GakTopkl, ONpeeNsIomue pa3Mep 3epHa IpH
3aTBep/eBaHNN. BimsHne pa3mepa u (OpMEI 3epeH Ha
cBoiicTBa. Kpucrannuszanus u cTpyKkTypa ciauTKa
(otnuBKH). JleeKThI CTPOCHUS CITUTKA, 00YCIOBICHHBIC
0COOCHHOCTSIMU KpHCTAIUTH3ANN. MeTayuTnaecKue
crekna. CkopocTHas 3akanka u3 pacmiasa. OcobeHHOCTH
CTPOEHHMs U CBOICTBa aMOP(HBIX CIIIABOB, UX
ncronp3oBanre. OCOOSHHOCTH ITpoIiecca 3aTBEpICBaHHS
B HEPABHOBECHBIX YCIIOBHAX. JINKBAITHA B CIUIaBax.
Buytpukpucraminyeckas aukBauus. Koapduuuent
JUMKBalMu. BiausHMe TMKBALUKU HA CTPYKTYPY M CBOICTBA.
@akTopsl, BIUAIONINE Ha pa3BUTHE TaKoH TMKBaun. Ee
YCTpaHEHHUE MyTeM TePMHUUECKON 00paboTKH. 30HANbHAS
JMKBaIM, psiMasi U oOpaTHast. JIMKBalys no yaenbHOMY
BECY M BCIIECTBUE paccioeHus. Mepsl 60pb0bL. /JIex/

4.2

[MousaTHA: TEpMOTMHAMHUYECKAS CHCTEMa, KOMIIOHEHT,
(a3a, ceobogHas 3HEprUsl. TepMoanHAMHUYECKHE OCHOBEI
Ipolecca MIaBIeHus U kpucramuianuu. [TapameTpst
mpolecca Kpuctanauzanuy. Kpucrannmsamnus 4ucTeix
MeTaiuoB. OCOOEHHOCTH CBOWCTB METAIIOB B KHAKOM H
TBEPAOM cOCTOsIHUSAX. [IoHsATHE 0 ONMXKHEM U JaTbHEM
nopsiake. Ycnosue paBHOBecHs (a3 B OJTHOKOMIIOHEHTHOM
cucreMme. [lepeoxnaxnenue. IlonsaTre o TeopeTUIECKO U
(hakTHIECKON TeMIepaTypax KPUCTAIUTN3AINH.
[TapameTpsl KPUCTATITH3ALUH — CKOPOCTh 3apOXKICHUS
LEHTPOB U CKOPOCTh pocTa. ['omorenHas
kpuctaum3anys. [ToHsITHE 0 KPUTHIECKOM 3apOAbIIIE.
I'ereporennoe 3apoxxaeHue. BiusHue npumeceil Ha
Ipolecc KpUCTaIu3anuy. IIpHHIMI CTPYKTYPHOTO U
pa3sMepHOTro COOTBEeTCTBHA. MoanpuImpoBaHue u
MoaudukaTopsl. Benmunna 3epHa KpHCTAIIH3YIOMETOCS
Metasna. @akTopsl, ONpeAeNsoIIue pa3Mep 3epHa Ipu
3aTBepAeBaHUN. BinsHue pazmepa u popMbl 3epeH Ha
cBoiicTBa. Kprcrammmsanus u cTpyKTypa CIuTKa
(otnmuBkn). eeKTHI CTPOSHHS CIUTKA, 00yCIOBICHHBIC
0COOEHHOCTSIMU KpHCTaIIM3aluu. MeTtamndeckue
crekna. CkopocTHas 3aKalka u3 paciuiaBa. OcobeHHOCTH
CTPOCHHMS H CBOICTBA aMOP(HBIX CIIIIABOB, HX
rcnoiab3oBanre. OcoOeHHOCTH Mpoliecca 3aTBEPACBAHMS
B HEPABHOBECHBIX YCIOBHsX. JIMKBalys B CIIaBax.
BryTpukpucrammmaeckas mukBanust. Kosddumment
JWKBau. BrausHue TMKBaLUHU Ha CTPYKTYPY H CBOICTBa.
@DakTopbl, BIUAIONINE HA Pa3BUTHE TaKoW MTUKBauu. Ee
yCTpaHEeHUE MyTeM TePMUIECKOH 00paOOTKH. 30HAIBHAS
JIMKBAIW, IpsiMasi ¥ oOpaTHast. JINKBaIus o yaensHOMY
BECY U BCIIEJCTBHE paccioeHus. Mepbl 60pb0sbL. /Cp/
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Kopn
3aHATHS

HaumeHoBaHue Pa3aejioB 1 TeM /Bun 3anATHS/

Cemectp
/ Kype

Yacos

p.moar.
94acoB

IIpumeuanne

Paznen 5. Merajiimueckue MaTepuasbl




5.1

INousTre 0 (azax u kKoMIOHEHTaX. TBepasle (a3bl B
OJHOKOMIIOHEHTHBIX 1 MHOTOKOMIIOHEHTHBIX CHCTEMaX.
Hommopdusm u m3omopdusm. Teepabie pacTBOPHI, UX
pasHoBuAHOCTH. [IpoMexyToUHEIE (ha3bl, MX
knaccuukaiys. KoMmoHeHTH U Ga3bl B CUCTEME JKeIe30
-yraepoa. MeractabuibHas JUarpaMMa COCTOSTHUS
kKene30-1eMeHTUT. CTPYKTypHBIE COCTABIISIOIINE B
JFarpaMMe KeIe30-IeMEHTHT, X XapaKTePHCTHKH,
ycioBus 00pa3oBaHus U cBoiicTBa. CTaOMiIbHAs
JyarpaMma xene3o-yriepoi. BnusHue yriepona u
MTOCTOSIHHBIX TpUMeceit Ha cBoiicTBa ctanu. JledexTs
CTanu. BiusiHue nerupyronmx 31eMeHTOB Ha
nonumopdu3aM xenesa. Jluarpammsl pazoBoro
paBHOBecus. Pa3bl, 00pazyeMble JTeTHPYIOIIMI
9NIEMEHTaMH B CIIIABax jkene3a. BimsHne nernpyromux
JNIEMEHTOB Ha CBOMCTBA (peppHTa U ayCTEHHTA.
CTpyKTypHBIE KIaCCHI JISTHPOBAHHBIX CTaJICH B YCIOBHAX
paBHOBecus. Kimaccudukarys u MapkupoBKa craneil.
CpoiicTBa 1 Ha3HaueHHe YyTryHoB. Knaccupukarus
4qyryHOB. Jlnarpamma cocTostHust skene3o—Tpadur. bernsrit
u oTOeseHHBIN gyTryHbL. [Iporeccs! rpadurn3anmn.
Bnusnue yriaepona, KpeMHHUS X CKOPOCTH OXJIKICHUS Ha
CTPYKTYpY ceporo uyryHa. CTpoeHue, CBOICTBa,
KJIacCU(UKaIMs 1 MapKUpOBKa 9yryHOB. Cephlif UyTyH.
MoandnumpoBaHHEIN cepblif 9yryH. KoBkuit uyTyH.
Bricokonpounslit uyryH. CrnenuanbHble UyTYHBI.
Bnusnue nerupyronyx 31eMEHTOB Ha CBOMCTBA YYT'YHOB.
Cramn. Kiaccuduxanus craiei 1o Ha3HaYSHHUIO,
KauecTBy, CTPyKType. MapkupoBka craneil. Bnusnue
yriaepozaa 1 npuMeceil Ha cBOMCTBa craneil. BiusHue
yriepoza. Brnusinue npumeceit. Haznauenue
JIETHPYIOIIUX JIEMEHTOB. PactipenienieHne Iernpyronmx
9NIEMEHTOB B CTaNU. YTJIEPOIUCThIE CTAIU
OOBIKHOBEHHOTO KauecTBa. KauecTBeHHBIE yIIIepOANCTHIC
crain. KagecTBeHHBIE 1 BEICOKOKAaUeCTBEHHBIC
JIETHPOBAHHBIC CTANH. JIernpoBaHHBIE KOHCTPYKIIHOHHBIC
crany. JlerupoBaHHble HHCTpYMEHTaNbHEIE cTanu. /I1p/
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INousTre 0 (azax u kKoMIOHEHTaX. TBepasle (a3bl B
OJHOKOMIIOHEHTHBIX 1 MHOTOKOMIIOHEHTHBIX CHCTEMaX.
Hommopdusm u m3omopdusm. Teepabie pacTBOPHI, UX
pasHoBuAHOCTH. [IpoMexyToUHEIE (ha3bl, MX
knaccuukaiys. KoMmoHeHTH U Ga3bl B CUCTEME JKeIe30
-yraepoa. MeractabuibHas JUarpaMMa COCTOSTHUS
kKene30-1eMeHTUT. CTPYKTypHBIE COCTABIISIOIINE B
JFarpaMMe KeIe30-IeMEHTHT, X XapaKTePHCTHKH,
ycioBus 00pa3oBaHus U cBoiicTBa. CTaOMiIbHAs
JyarpaMma xene3o-yriepoi. BnusHue yriepona u
MTOCTOSIHHBIX TpUMeceit Ha cBoiicTBa ctanu. JledexTs
CTanu. BiusiHue nerupyronmx 31eMeHTOB Ha
nonumopdu3aM xenesa. Jluarpammsl pazoBoro
paBHOBecus. Pa3bl, 00pazyeMble JTeTHPYIOIIMI
9NIEMEHTaMH B CIIIABax jkene3a. BimsHne nernpyromux
JNIEMEHTOB Ha CBOMCTBA (peppHTa U ayCTEHHTA.
CTpyKTypHBIE KIaCCHI JISTHPOBAHHBIX CTaJICH B YCIOBHAX
paBHOBecus. Kimaccudukarys u MapkupoBKa craneil.
CpoiicTBa 1 Ha3HaueHHe YyTryHoB. Knaccupukarus
4qyryHOB. Jlnarpamma cocTostHust skene3o—Tpadur. bernsrit
u oTOeseHHBIN gyTryHbL. [Iporeccs! rpadurn3anmn.
Bnusnue yriaepona, KpeMHHUS X CKOPOCTH OXJIKICHUS Ha
CTPYKTYpY ceporo uyryHa. CTpoeHue, CBOICTBa,
KJIacCU(UKaIMs 1 MapKUpOBKa 9yryHOB. Cephlif UyTyH.
MoandnumpoBaHHEIN cepblif 9yryH. KoBkuit uyTyH.
Bricokonpounslit uyryH. CrnenuanbHble UyTYHBI.
Bnusnue nerupyronyx 31eMEHTOB Ha CBOMCTBA YYT'YHOB.
Cramn. Kiaccuduxanus craiei 1o Ha3HaYSHHUIO,
KauecTBy, CTPyKType. MapkupoBka craneil. Bnusnue
yriaepozaa 1 npuMeceil Ha cBOMCTBa craneil. BiusHue
yriepoza. Brnusinue npumeceit. Haznauenue
JIETHPYIOIIUX JIEMEHTOB. PactipenienieHne Iernpyronmx
9NIEMEHTOB B CTaNU. YTJIEPOIUCThIE CTAIU
OOBIKHOBEHHOTO KauecTBa. KauecTBeHHBIE yIIIepOANCTHIC
crain. KagecTBeHHBIE 1 BEICOKOKAaUeCTBEHHBIC
JIETHPOBAHHBIC CTANH. JIernpoBaHHBIE KOHCTPYKIIHOHHBIC
crany. JlerupoBaHHbIC HHCTPYMEHTANIBHEIE cTalH. /J1ab/




53

INousTre 0 (azax u kKoMIOHEHTaX. TBepasle (a3bl B
OJHOKOMIIOHEHTHBIX 1 MHOTOKOMIIOHEHTHBIX CHCTEMaX.
Hommopdusm u m3omopdusm. Teepabie pacTBOPHI, UX
pasHoBuAHOCTH. [IpoMexyToUHEIE (ha3bl, MX
knaccuukaiys. KoMmoHeHTH U Ga3bl B CUCTEME JKeIe30
-yraepoa. MeractabuibHas JUarpaMMa COCTOSTHUS
xKeJe30-IeMeHTHT. CTPYKTYPHBIE COCTABIISIONIHE B
JFarpaMMe KeIe30-IeMEHTHT, X XapaKTePHCTHKH,
ycJI0BUsI 00pa30BaHus U cBolicTBa. CTaOmibHas
JyarpaMma xene3o-yriepoi. BnusHue yriepona u
MTOCTOSIHHBIX TpUMeceit Ha cBoiicTBa ctanu. JledexTs
CTanu. BiusiHue nerupyronmx 31eMeHTOB Ha
nonumopdu3aM xenesa. Jluarpammsl pazoBoro
paBHOBecus. Pa3bl, 00pazyeMble JTeTHPYIOIIMI
9NIEMEHTaMH B CIIIABax jkene3a. BimsHne nernpyromux
JNIEMEHTOB Ha CBOMCTBA (peppHTa U ayCTEHHTA.
CTpyKTypHBIE KIaCCHI JISTHPOBAHHBIX CTaJICH B YCIOBHAX
paBHOBecus. Kimaccudukarys u MapkupoBKa craneil.
CpoiicTBa 1 Ha3HaueHHe YyTryHoB. Knaccupukarus
4qyryHOB. Jlnarpamma cocTostHust skene3o—Tpadur. bernsrit
u oTOeseHHBIN gyTryHbL. [Iporeccs! rpadurn3anmn.
Bnusnue yriaepona, KpeMHHUS X CKOPOCTH OXJIKICHUS Ha
CTPYKTYpY ceporo uyryHa. CTpoeHue, CBOICTBa,
KJIacCU(UKaIMs 1 MapKUpOBKa 9yryHOB. Cephlif UyTyH.
MoandnumpoBaHHEIN cepblif 9yryH. KoBkuit uyTyH.
Bricokonpounslit uyryH. CrnenuanbHble UyTYHBI.
Bnusnue nerupyronyx 31eMEHTOB Ha CBOMCTBA YYT'YHOB.
Cramn. Kiaccuduxanus craiei 1o Ha3HaYSHHUIO,
KauecTBy, CTPyKType. MapkupoBka craneil. Bnusnue
yriiepoja 1 mpuMecei Ha cBOMCTBa craneld. Bnusaue
yriepoza. Brnusinue npumeceit. Haznauenue
JIETHPYIOIIUX JIEMEHTOB. PactipenienieHne Iernpyronmx
9NIEMEHTOB B CTaNU. YTJIEPOIUCThIE CTAIU
OOBIKHOBEHHOTO KauecTBa. KauecTBeHHBIE yIIIepOANCTHIC
crain. KagecTBeHHBIE 1 BEICOKOKAaUeCTBEHHBIC
JIETHPOBAHHBIC CTANH. JIernpoBaHHBIE KOHCTPYKIIHOHHBIC
crany. JlerupoBaHHbIe HHCTPYMEHTANIBHBIE cTaiH. /Cp/
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Kon
3AHATUS

HaumeHnoBaHue pa3iesioB U TeM /BU/ 3aHATHS/

Cemectp
/ Kypc

Yacos

p.moar.
4acoB

IIpumeuanne

Pazgen 6. Kinaccugukanusi KOHCTPYKIMOHHBIX CTaJIei

6.1

VYrnepoauctsie cranu. LlemeHTyemble U yay4lliaeMble
ctanu. llemeHnTyemsble ctanu. YirydiaeMble CTaIH.
BricokonpouHsle, Mpy>KUHHBIE, IAPUKOIOIIIUTHIUKOBEIE,
M3HOCOCTOMKHE U aBTOMAaTHBIE CTaIH. BBICOKOIIpOYHbBIE
cranu. [Ipyxunnsie cranu. lllapukono muITHUKOBbIE
ctanu. Cranu ans u3nenuid, paboTaroUmx MPH HUZKUX
TeMrieparypax. M3HococToiikuie crajau. ABTOMaTHbIC
cramu. /Cp/

Kon
3aHATHS

HaumenoBaHue pa3jesnoB U TeM /BU/ 3aHATHUSA/

Cemectp
/ Kype

Yacos

Ip.noar.
4yacoB

IIpumeuyanue

Pazpnen 7. Knaccudukanus HHCTPYMEHTAJIbHBIX
craJjeit

7.1

Cranu i pexyIiero HHCTPYMEHTa. YTIIepoANCTbIe
HHCTPYMEHTAJIbHBIC cTalu. JIerupOBaHHbIC
HHCTPYMEHTAJbHBIC CTANU. BBICTpOpEKyILUE CTAH.
Cranmy 1711 I3BMEPUTENBHBIX HHCTPYMeHTOB. [llTammoBkre
cranu. CTany Jyisl ITaMIIOB XOJI0IHOTO
nepopmupoBanus. CTany UIsi IITAMIIOB TOPSYETO
nedopmupoBanus. TBepabie CIuTaBel. AnMa3 Kak
MaTepHuall JIJIsl U3TOTOBIICHHS HHCTPYMEHTOB. /Cp/

Kon
3aHATHS

HaumenoBaHue pa3iesoB U TeM /BU/ 3aHATHSA/

Cemectp
/ Kype

Yacos

IIp.moar.
4yacos

IIpumeyanue

Pa3nen 8. Ctajm U cnj1aBBI ¢ 0COOBIMH CBOMiICTBAMH




8.1

Knaccudukarms Koppo3HOHHOCTONKHX CTalel u
CIIaBOB. XpoMHCTBIE cTany. JKapocTOHKOCTb,
KapOCTOMKHE CTAIIN U CIUTaBHL. JKaponpoyHOCTS,
KapOIPOYHBIE CTANHN U CIIIaBbl. Kimaccudukaris
JKapoIPOYHBIX CTajlel U CIIaBOB. MarHUTHbIE
Marepuansl. O0mmue cBeieHns 0 peppoMarHeTHKAX.
MarauTomMsrkiue MaTepraisl 1 TpeOoBaHUS,
IpeAbsIBIseMble K HUM. M30TporHas 1 aHU30TPOIHAS
INMEKTPOTEXHUYECKASCTANb U €€ TepMUUecKas 00paboTKa.
[epmarmon u anscuepsl. MarHUTOTBEPABIC MaTEPHAIIBI
1 TpeOOBaHNUS, MpeAbIBIsIeMbIe K HUM. CTanu s
MOCTOSHHBIX MarHUTOB. JINThIe MAarHUTOTBEP/BIC CILTABHI
JUIS TIOCTOSIHHBIX MAarHUTOB, UX CTPOEHUE, TEPMUYECKas
00paboTKa M MarHUTHBIE CBOMCTBA. BIUsHIE MarHUTHOM
U KpUCTAIIOTrpahUuecKoil TEKCTyphl Ha MAaTHUTHBIE
cBoiicTBa. AMop(HbIe criaBbl. CIUiaBbl C 3aIaHHBIM
TeMITepaTyPHBIM K03 (HUIINESHTOM JIMHEHHOTO
pacmmpenus. Crumassl ¢ 3a1aHHEIM KodddurmeHTom
Monynst ynpyroctu. Crassl ¢ "a¢¢dexToM namMaTu
¢dopmsr". /Cp/

Kon
3AHATUSA

HaumenoBaHue pa3/iesioB U TeM /BUJ 3aHATHS/

Cemectp
/ Kvype

Yacos

IIp.moar.
4acoB

IIpumeuanue

Pa3znen 9. MarepuaJjioBeieHie IBETHBIX CIIJIABOB

9.1

OO0mast XapaKTepUCTHKA [[BETHBIX CIJIABOB M UX POJIb B
COBpeMEeHHOH TexHHKe. Menb U ee cruiaBel. CTpoeHue u
cBOMCTBa Meau. Bimsnue nmpumecei. JlaTyHu, OpoH3HI,
METHOHUKEJIEBbIE CIUIaBbl, NX CBOMCTBA U IPUMEHEHHE.
AJIOMUHUH U cIIIaBbl HA €ro ocHoBe. JIuThle u
neGopMUpyeMbIe CIUTaBbI aTIOMUHUS. TepMudecku
ynpouHsieMble criaBbl. @a30BbIe IPEBpallCHUs B TATAHE
U ero CIuiaBax.

CruaBbl Ha OCHOBE TUTaHa, X 00paboTKa, CBOWMCTBA U
npuMeHeHre. TyromiaBkue MeTauibl ¥ uX ciuiassl. /I1p/

9.2

OOmas XapakTepHCTHKA [[BETHBIX CIJIABOB M MX POJIb B
COBpPEMEHHOU TexHUKe. Menpb u ee cruaBel. CTpoeHue u
cBoifctBa Menu. Bnusaue npumeceit. JlaTyHu, OpoH3HI,
MeIHOHHKEJIEBbIE CILUIaBbl, UX CBOMCTBA U IPUMEHEHHE.
AJIOMMHUH U CIUIaBBl HAa €r0 OCHOBE. JIUThIE U
nedopMupyeMble CITaBhI ATFIOMHUHIS. TepMUIecKn
ynpouHsieMble cIlIaBbl. Da30BbIe MPEBPAICHUS B TUTAHE
U €TOo CIUIaBax.

CrutaBsl Ha OCHOBE THTaHA, X 00paboTKa, CBOiicTBa 1
npuMeHeHue. TyromaBKue MeTaulbl U UX ciaBsl. /J1a6/

9.3

OO011ast XapaKTepUCTHUKA [[BETHBIX CIJIABOB M UX POJIb B
COBPEMEHHOH TexHHKe. Menb 1 ee crnaBbl. CTpoeHue u
cBoiicTBa Menu. Bimsiaue npumeceii. JlaTyHu, OpoH3EI,
MeIHOHHKETEBbIE CIUIAaBBI, UX CBOMCTBA U IPUMEHCHHE.
AnOMHUHUI U cIIaBBI HA €ro OcHOBE. JIuThIe U
nedopMHupyeMbIe CIDTaBBI ATFOMHUHIS. TepMUIecKn
yIpodHseMble cIUTaBbl. Da30BbIe IPEBPAIICHUS B THTAHE
U €ro CIUIaBax.

CriaBbl Ha OCHOBE THTaHa, MX 00pabOTKa, CBOICTBA U
IpuMeHeHne. TyromiaBKie MeTauTbl M uX cIriaBsl. /Cp/
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Kona
3aHATHS

HaumeHoBaHue pa3iesioB U TeM /BU/ 3aHATHUSI/

Cemectp
/ Kypc

Yacos

Ip.moar.
4acoB

IIpumeuyanue

Pazznen 10. IloponikoBbie H KOMIO3HIIMOHHbIE
MaTepHAIbI

10.1

IopoikoBbie (METAUIOKEPAMUYECKUE) MaTEPHAIbL.
TeXHONIOTHsI IOTyYCHHUS, BUIBI TIOPOIIKOBBIX
MarepHualloB, UX cBoiicTBa. KoMmno3uunonusie
Marepuansl. O0mas XxapakTeprCTHKA U KITaCCUPHUKAIIHS.
IpuHIUIB BEIOOpPa MaTEPUATIOB MATPHIIBL U
HAIOIHUTEIS. BOTOKHUCTBIC U AUCIEPCHO-YIIPOYHCHHBIC
KOMIIO3UTHI UX ipuMenenue. /Cp/




Koxn HaunmeHoBaHMe pa3/ie/ioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue

3aHATHS / Kypc 94acoB
Pazgen 11. O0mme cBeeHHS 0 HEMETAJUIHYECKHX 0
MaTepuagax
11.1 OCHOBHBIE I'PYIIBI HEMETAJUINYECKUX MAaTEPUAIIOB. 3 6 0

Bunbl xumudeckoi CBA3M B HEMETAIIIMUECKUX
marepuanax. OcobGeHHocTH cBocTB. ObMacTi
MIPUMCHEHNS HEMETAUTHIECKUX MaTePHAIOB B TEXHUKE B
KauyecTBe KOHCTPYKIIMOHHBIX, ()PUKIINOHHBIX,
AHTU(PPUKIIMOHHBIX, TEIUIO3AIUTHBIX,
TEIUI03BYKOU3O0JISALIMOHHBIX, EKTPOTEXHUUECKUX
MaTepHayoB u T.1. [loIrMepHBIe MaTepHabL.
Krnaccudukarus momumMepHbIX MaTepHaIoB IO UX
CTpOCHUI0. TepMOIIaCTUYHbIE TOJUMEPHI, UX
(u3HYeCcKOe COCTOSIHNE B 3aBHCHMOCTH OT TEMIIEPaTypHI.
OO0mast xapaKTepUCTHKA, UX BHUIIbI, CBOHCTBA U 00JacTH
npuMeHeHus. TepMopeakTUBHBIE TOIMMEPHI, UX
xXapakTepucTuku. IlnacTMaccsl, X cOCTaBbl, CBOMCTBA.
Hamomaurenu, THrHONTOPHI, aKTHBH3AaTOPEI B
njactMmaccax. VX BiIMsHUE Ha CBOMCTBA IJ1IacTMAacc.
[ImacTmacchl ¢ HOPOIIKOBBIMU, BOJIOKHUCTBIMU U
JMCTOBBIMH HaroJaHUTEIMH. [TopommacTs u
neHoriacTel. Pe3una. Busisl pe3sMHOBBIX MaTepUasoB.
IIponecchl BykaHU3aMK PE3UHOBBIX MaTepPHAaJIOB.
Crapenue pezunbl. CTpoeHne, CBOWCTBA U 00JIaCTH
npuMeHeHus. Crexia. Heopranuueckue cTekna, X BUIbI
u obnactu npuMmeHeHus. OpraHudeckue CTeKsa, ux
npeuMyIiecTBa U HerocTaTku. OONacTH HCIOIb30BAHMSL.
Curamsl. [ToxynpoBogankoBeie MaTepraibl. OOmue
CBEJCHUS 0 MOIynpoBogHnKax. CoOCTBEHHAS U
TIpUMecHast IPOBOJUMOCTD MOTYIPOBOJHUKOB. JIOHOPHI 1
akienTopbl. OCHOBHBIC AIEKTPOPH3HICCKUE
XapaKTEePUCTHKH TTOIYIPOBOTHUKOBBIX MATCPHAIIOB.
DOTONPOBOAUMOCTH MOTYIPOBOIHUKOB. DIIEMEHTAPHBIE
MOJIyTIPOBOJHUKH U TOITYIPOBOAHUKOBBIE XUMUYECKHE
coeuHeHus. ['epMaHuil 1 KpeMHUI, UX CBOMCTBA U
npumenenue. /Cp/

3.0LIEHKA KAUECTBA PEAJTM3ALINN JUCIHUILINHEBI (MOIYJIST)

3.1. Texkymuii KOHTPOJIb

@DopMBI 1 BUIBI TEKYILIET0 KOHTPOJIS 110 AUCLUIUINHE, BUbI 331aHNH, KPUTEPHU UX OLICHUBAHUS, pacupe/eaeHue 0aioB M0 BUiaM
Tekymero koHTpos B BPC (pu rcnonp30BaHNM) pa3pabaTHIBAIOTCS MPENOAaBaTEeNeM JUCIUIUIAHEI C YIETOM €€ CIIeIU(UKH 1
JIOBOJISITCS IO CBEACHUS 00YJAIOIMXCS HA IEPBOM YI€OHOM 3aHSATHH.

Texy1uii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS IIPEoiaBaTeseM JUCUUIIMHBL B pAMKaX KOHTaKTHOH paboThI 1
CaMOCTOSTEIBHON PabOThl 00yUaIOIINXCSI.

Bo3MoxHBI pa3nuaHbe (HOPMBI TPOBEACHNS TEKYIIEH aTTeCTAINH: YCTHBIH OTBET, THCEMEHHBIH OTBET, KOMITBIOTEPHOE
TECTUPOBAHHE, BBINOIHEHHE IIPAKTUIECKOT0 3aJaHUs B SIEKTPOHHON HH(OpMaIMOHHO-00pa3oBarensHoi cpene (QUOC).

Jnst hukcupoBaHUs pe3yJIbTaTOB TEKYILIEro KOHTPOIISE MOXeT ucrnoib3oBarbest JUOC.

3.2. lIpomMe:xyTOUHAN aTTECTAIUS

ITpomesxyTouHast aTTecTalus 10 JTUCUUIUIMHE IPOBOJUTCS C UCIIOIB30BAHUEM BOIIPOCOB U 33/1aHUM U3 KOMIIJIEKTa OLIEHOYHBIX
Mmarepuanos (KOM) o aucrmrumae.
Ornenka c(OpMUPOBAaHHOCTH KOMIIETSHIINH (YaCTH KOMIIETEHIINY ) OCYIIECTBISIETCS] Ha OCHOBE OLICHKH:

0 3HAHUEBBIX PE3yJbTATOB — MPOBEPSIOTCA Uepe3 TECTOBBIE 3alaHHs C BBIOOPOM OJHOTO MM HECKONBKUX IMPABUIIBHBIX
OTBETOB, a TAK)KE YEPE3 YCTHBIN MM MHCbMEHHBINA OTBET Ha TEOPETUUECKHE BOIIPOCHI;
O YMEHHUH U BIIAJICHUIN — MIPOBEPSIIOTCS Yepe3 BBHIIIOJIIHEHNE MPAKTHIECKHX, Ta00PaTOPHBIX WM MPOSKTHBIX 3aJaHUH, a

TaKKe uepe3 pelleHne TUIOBIX MPO(EeCCHOHANBHBIX 3a/1a4.

Kpurepnu onieHuBaHUS TEOPETHUECKHUX BOIMPOCOB U TECTOBBIX 3aJaHUIL:

«otnngHo» — 90-100% npaBUIIBHBIX OTBETOB;

«xopomoy» — 76—-89% mpaBUIIEHBIX OTBETOB;

«yZIOBIETBOPUTENBHO» — 60—75% IMpaBUIBHBIX OTBETOB;
«HEYOBIIETBOPUTENBHO» — MeHee 60% MpaBUIBHBIX OTBETOB;

«3aureHo» — 60—100% npaBUIIBHBIX OTBETOB;

«HEe3auTeHO» — MeHee 60% MpaBUIBHBIX OTBETOB.

Kpurepuu onieHuBaHUS MPAKTHUECKUX (MTPAKTUKO-OPUEHTUPOBAHHBIX) 3aJaHHII:

O «OTJIMYHO» — 3a/IJaHUE BBINOJIHEHO MOJIHOCTBIO, O€3 OIMOOK U HENOYETOB; MPOJAEMOHCTPUPOBAHO CBOOONHOE BIIAJICHUE
MaTepralioM, yMEHHE IPIMEHATh 3HAHNUS B CTAHJAPTHBIX U HECTAHAAPTHBIX CUTYAIHsAX;

Ooooooo




O «XOpOLIOY» — 33aJJaHNe BBITIOJHEHO MOJHOCTHIO, IOMYIIEHBI HE Oojiee OAHON HEerpyOoOl OIMOKH WA OJHOTO-IBYX
HEI0YETOB;
O «YIOBJICTBOPUTEIHLHO» — 3aJ[aHUE BBIMOJIHEHO HE MEHee YeM Ha 2/3; JOmyIIeHbl oJiHa Tpy0ast Wiu JBe-TPpU HerpyObie

OmMOKH, HO 00IIas JIOTHKA PEIICHHsT COXPAaHEHa;
«HEYIOBIETBOPUTENBLHO» — 3a/laHHE BBIIIOJHEHO MeHee YeM Ha 2/3; nomyIeHsl rpyoble omMOKH, CBUAECTEIbCTBYIOIIUE O
HETIOHUMaHHUHU CYTH 33/IaHUs WK OTCYTCTBUHM HEOOXOANMBIX YMEHUMH;
«3auteHo» — 60—100% mpaBUIIBHBIX OTBETOB;
«HEe3auTeHO» — MeHee 60% MpaBHIBHBIX OTBETOB.
OO0111E TOT0XKEHUS
Bo3MOoxHBI pa3nugHbie (POPMBI IPOBEICHHS TIPOMEKYTOTHON aTTECTAIIMN: YCTHBIH OTBET, MUCEMEHHBIH OTBET, KOMIIBIOTEPHOE
TECTHPOBAaHUE, BBIITOJHEHNE MPAKTHUECKOTO 33aHUs B AJIEKTPOHHOM HH(popMannonHo-06pazoBaTenbHol cpene (QNOC).
Kasxaplit oOyuatomuiics monyyaeT yHUKaIbHBIM BapUaHT 3aJaHui, cHOPMUPOBAHHBIN M3 KOMIUIEKTA OLEHOUYHBIX MaTEPUAJIOB.
HTorosas oreHKa BBICTaBISAETCS € Y4ETOM KaK TEKYILEro KOHTPOIs (IPH HATMYUM), TAK U PE3YIBTATOB IPOMEXKYTOUHOM
aTTECTAIlHH.
KoMIIIeKThI OIeHOYHBIX MaTepPHAIoB pa3padaTeIBaloTCA Ha Kadeape u cooTBeTcTByIoT Tpebosanmsam ®I'OC BO, coneprxkanuio
paboueil mporpaMMbl U HHIUKATOpaM KOMIICTEHIUH B 4acTH, (POPMHUPYEMO B paMKax AUCLHUIIINHEL
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4. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJINHBI (MOY JIA)

4.1. PexomeHnayemasn Jquteparypa

4.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBO, roI On.aapec
JI1.1 | 3emckos IO. I1., MarepuanoBezeHue: yueOHoe mocodue Boponex: https://biblioclub.ru/in
Tkauenko 1O. C., Boponexckuii dex.php?
Jluxauena JI. b., rOCyIapCTBEHHBIH page=book&id=14197
Kpamnun b. M. YHUBEPCUTET 7
HWHKCHEPHBIX
TexHoJoru, 2013
JI1.2 | Canynos C. B. MarepuanoBeneHue Canxkr-IlerepOypr: http://e.lanbook.com/b
Jlanb, 2015 ooks/element.php?
pll_id=56171
JI1.3 | boroayxos C., MarepuanoseaeHue: yueoHoe nocodue OpenOypr: https://biblioclub.ru/in
Ipockypus A., lllenn OpenOyprexuit dex.php?
E., ITpuiimak E. rOCYyIapCTBEHHBIH page=book&id=25915
yHHBepcuTeT, 2013 4
JI1.4 | Tymma JI. A. MarepuanoBezieHue: MPAKTUKYM Kpacnosipck: https://biblioclub.ru/in
Cubupckuii dex.php?
TOCYyAapCTBEHHBIH page=book&id=42889
TEXHOJIOTHYECKUH 1
YHUBEPCHUTET
(CuoI'TY), 2014

4.2.1 IlepeyeHb JIMIIEH3MOHHOIO H CBOOOJHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOI0 o0ecneyeHnst

Komrrekr JIMICH3HUOHHOI'O 1 CBO6OJIHO PacnpoCTpaHAeMoOro nmporpaMMHOTO O6CCH€‘{eHI/I5[, B TOM 4YHUCJIC OTCYCCTBCHHOI'O
IMPOU3BOJACTBA, KOTOPBIM obecneuen YHUBEPCUTET:

1. Onepanmonnas cuctema Microsoft Windows (Bepcun, nognepxuBaembie TY YI'MK) i oTedecTBEHHBIE OTIepalliOHHbIC
cucTeMsl Ha 6a3e Linux, cooTBeTCTBYIONME TPeOOBaHNAM NH()OPMATHOHHON 030TTaCHOCTH 1 IOAEPKHBaeMble HHYPACTPYKTYpOit
YHUBEPCHUTETA.

2. AutuBupyc Kacnepckoro (JMieH3upoBaHHOE aHTHBHPYCHOE pelieHue, npumensiemoe B UT-uHppacTpyKkType yHUBEpCUTETA).
3. CpenctBa cereBoii 6e3omacHoCTH B QruibTpanun Tpaduka SkyDNS.

4. OducnHoe mporpamMMHOe obecrieueHne cemericTBa Microsoft nnu coBmectumslil oducusnit maket («P7-Oducy, OnlyOffice,
LibreOffice), obecnieurBaromuii paboTy ¢ TEKCTOBBIMHU JJOKYMEHTAMH, IEKTPOHHBIMH TaOJUIIaAMH, TIPE3CHTALUSAMU 1 0a30BBIMU
(dhopmaTamMu oOMeHa.

5. BpaysepsI u cpencTBa qoctymna K Bed-pecypcam (Sunexc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha paboTy ¢ DUOC, 6ubnnoreuHsIMH U 00pa30BaTeIbHBIMU OHIAWH-IUIATGOPMaMU, C YCTaHOBICHHBIMU
cepruduxaramu Muulludpsr PO.

6. CpenctBa paboThI ¢ apxuBaMHu U (aitnoBoii cucremoii (Harpumep, 7-Zip, WinRAR nnm BcTpoeHHBIE CpeicTBa ONepaninoHHOMN
CUCTEMBI).

7. CpenctBa npocMmoTpa u 00pabotku PDF-nokymentoB Adobe Acrobat Reader, unu Bctpoennsie cpeactsa OC.

8. I'padmueckuii pexakrop Paint. NET mim ero kpoccrutarhopmennsie ananoru (GIMP u ap).

9. Texcrossrit penaktop Visual Studio Code mmi coBMecTHMBIE KpocCIIaT(GOpMEHHBIE PEIICHHS C OTKPBITHIM HCXOIHBIM KOTOM.

4.2.2 TlepeyeHb npoecCHOHAIBHBIX 623 AAHHBIX © MHGOPMALNMOHHBIX CIIPABOYHBIX CHCTEM

4.2.2.1 | Poccuiickue xKypHaisl B CBOOOJHOM JOCTYIE HAyYHOH 31eKTpoHHOM 6ubmnoreka eLIBRARY.RU

4.2.2.2 | CripaBouHas npaBoBas cucrema Koncynbsrantllintoc

5. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)



https://biblioclub.ru/index.php?page=book&id=141977
http://e.lanbook.com/books/element.php?pl1_id=56171
https://biblioclub.ru/index.php?page=book&id=259154
https://biblioclub.ru/index.php?page=book&id=428891

