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1. KOMIETEHLIMH OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHHUS JUCIIUTLIAHEI
(MOJLYJIST)

OINK-5: CnocobeH NpMMeHATbL MeToAbl aHanu3a, 3HaHUsS 3aKOHOMepPHOCTEN NOBeAeHUs, yrpaBneHus
CBOMCTBaMMU FOPHbIX MOPOA U COCTOAHMEM MacCUBa B npoueccax Aobbiun U nepepaboTkn NonesHbIX
McKonaeMmbIX, a Takke NPU CTPOUTENLCTBE U IKCNITyaTauum NoA3eMHbIX 06 beKTOB

MOIK-5.1: 3HaeT meToabl ynpaBreHns CBOMCTBaMN U yNpaBieHNUsi COCTOSIHMEM MaccuBa ropHbIX MOpos

MNOMMK-5.2: BnageeT HaBblkamy onpeaesieHnsi NapaMeTpoB KOHCTPYKTUMBHBIX 3/IEMEHTOB CUCTEM pa3paboTku,
HOPMaTMBHOW NMPOYHOCTU UCKYCCTBEHHBIX MacCUBOB, CMOCOB0B NoAAep)KaHNs OYMCTHOIO NPOCTPAHCTBA U
ynpaBreHnsi COCTOSIHUEM MaccuBa

OlNK-6: CnocobeH NMPUMEHATb MeTOoAbl aHann3a u 3HaHuA 3aKOHOMepHOCTeﬁ nosegeHuA v ynpasneHus
cBoMCcTBaMu FOPHbIX NOpOoA4 U CoCToAHMEeM MaccuBa B npoueccax [Oo6bLIYM N nepepaGOTKM TBepAabiX
none3HbIX UCKOMaeMbIX, a TaKKe Mpu CTpountTesnibCTBe U IKCcNJyaTaumnm noa3eMHbIX o6beKToB

MOIK-6.1: 3HaeT meToabl ynpaBneHns CBOMNCTBaAMM M YNpaBIieHUs COCTOSHMEM MacCcuBa ropHbIX Nopos

MOTK-6.2: Bnageet HaBblkaMu onpeaerneHms napameTpoB KOHCTPYKTMBHbBIX 3NIEMEHTOB CUCTEM pa3paboTku,
HOPMAaTMBHON NMPOYHOCTU MCKYCCTBEHHBIX MacCMBOB, CNOcob0OB NogaepXKaHns O4NUCTHOIO NPOCTPAHCTBA U
YMpaBreHns COCTOSIHUEM MaccuBa

B pe3ynbTaTe 0cBOEHUSI AMCHMIJIMHBI (MOAYJIS1) 00Y4AIOUIUIiCS H0/KEH

1.1 |3narn:

1.1.1{1.1. O06mue cBereHUst O COBEPIICHHOM M PEaIbHOM CTPOCHUH MAaTEpUANIOB, M X CBOMCTBAX;

1.1.2 [ 1.2. OcobeHHOCTH (ha30BOTO COCTOSIHUS U IIPUHIIUITBI PETYIHPOBAHUS CTPYKTYPHI C LIEJIBIO MOIYYeHHUs TpeOyeMoro
YPOBHS CITy’KE€OHBIX CBOWCTB;

1.1.3 ] 1.3. 3akOHOMEPHOCTH CTPYKTYpooOpa3oBaHusl, (ha30Bble MPEBPALLCHUS B MaTepuallaX, BIHSIHAE CTPYKTYPHBIX
XapaKTepHCTHK Ha CBOICTBA MAaTEPUAJIOB.

1.1.4]2.1. TexHONOTHYECKHE MPOIECCHI MPOU3BOCTBA M 00PaOOTKH PA3THYHBIX MATEPUATIOB.

1.1.5]3.1. MeToasl CTPYKTYPHOTO aHaU3a U onpeneseHus pru3ndeckux u GU3NKO-MEXaHUUYECKUX CBOMCTB MaTepraos,
TEXHUKY IPOBEICHNUS SKCIICPUMEHTOB U CTATUCTHYECKON 00pabOTKH 3KCIIEPUMEHTAIbHBIX JAHHBIX

1.1.6 [4.1. MeTonpl MIaHUPOBAHKS U IPOBEACHHUS U3MEPUTEIBHBIX IKCIIEPUMEHTOB, BBIOOpA U HCIIOJIb30BaHHS METO0B
00paboTKH 3KCIIEPIMEHTAIBHBIX JAHHBIX M OIICHKH Pe3yIbTAaTOB SKCIIEPUMEHTOB.

1.2 | YmeTh:

1.2.1 [ 1.1. ITomp30BaThCS CIPABOYHBIMH JAHHBIMU 110 XapaKTEPHCTHKAM MAaTEPHAIIOB M CIIOCO0aM UX 00pabOTKH;

1.2.2]1.2. OcymiecTBIsATh BEIOOP MaTEPUANIOB M0 3aJaHHBIM XapaKTEPUCTHKAM.

1.2.3 {2.1. AHanu3upoBaTh BIUSIHUE CIIOCOO0B 00pabOTKUMATEPHATOBHA HX XapaKTEPUCTUKH.

1.2.4 3.1. ITomp30BaThCs MPHOOPAMH METAIUIOTPA(YUIECKOTO UCCIEIOBAHUS CTPYKTYPHI;

1.2.5]3.2. Pacrio3HaBath ImyTeM aHAN3a CTPYKTYPHI U CBOHCTB MPUHAIICKHOCTh METAIUIMIECKUX MaTepPHaoB (CTalel, CIIaBOB
I[BETHBIX METAJIJIOB), a TAK)KE OCOOCHHOCTEH MX TEXHOIOTHYECKOH 00pabOTKU (JINTOE COCTOSIHUE, ocie AedopMaliy UiIu
OT)KWTA U AP.).

1.2.6 | 4.1. Onpenensarts Gu3nUeCKUe, XAMUYECKHE, MEXaHHUECKUE CBOMCTBA MAaTEPHAIOB IIPU Pa3IMYHBIX BUJAX UCIIBITAHUH.

2. CTPYKTYPA U COAEPKAHUE IMCOUILINHBI (MOILYJIST)

Koz HaunmeHoBaHue pa3iesioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kypce 4acoB
Paznen 1. OcHoBbl KpucTaiIorpaguu U TEOPUU 0
JAe(p)eKTOB KPUCTAINYECKOI0 CTPOCHHSA




1.1

Kpucranmmueckue u aMopdHbIe Tena. ATOMHO-
KPHCTaJUINYECKOe CTpOeHHE. TUIIBI KPHCTAJITUNUECKUX
pewerok. Kpucramindeckas pelieTka 1 ee OlucaHue.
AHM30TpONHA ¥ CUMMeETpHs Kpuctamios. [lepuon, 6a3uc,
KOOPJIMHAIIMOHHBIE YHUCIIA, INIOTHOCTH YIIAKOBKU.
Kpucramnorpapudeckue cucremsl. OnpeneseHue
HHJIEKCOB HAIPABJIECHUH U INIOCKOCTEH.
Kpucrannuueckue cTpyKTypbl U OCHOBHBIE THIIBI
KpHCTaJUIueckux pemerok. Knaccupuxanus
KPUCTAJIOB IO THITY XUMUYECKOH CBA3H. AHU30TPOIUSI.
IMomimopdusm B Metamutax. CTpoeHHE peaTbHBIX
KpHCTaJUTHueckux Tel. TeopeTndeckas U peaabHast
IIPOYHOCTH MaTepuaio. Knaccudukanms nedexrosn
KPUCTAJNIMYECKOro CTpoeHusl. ToueuHsble, INHEHHbIE U
MIOBEPXHOCTHBIE Ie(peKThl. OCHOBHBIE TIOJIOKEHUS TCOPUN
aucnokanuil. KpaeBas aucinokarys 1 MEXaHH3MEI €€
nepeMerieHus. BUHTOBasT AUCIIOKAIHS M CIIOCOOE ee
nepemernenne. CMemannsle quciokanuu. O6pazoBaHue
JIUCIOKALUI U UX B3auMoJieiicTBUE. 3epHEHOE CTPOCHUE
MaTepHalIoB, rpaHuIbI 3epeH. OObeMHBIC Te(EKTHI.
JIMCIOKalMOHHBIN MEXaHU3M YIPOUYHEHHS TBEPABIX TEIL.
MoszanuHoe 65104HOE CTpoeHne kpucramuia. /Jlex/

0,5

1.2

Kpucranmnueckue u aMmopdHbIe Tena. ATOMHO-
KPHCTAJUIMYECKOE CTpOeHHE. TUIIBI KPHCTAJUNTNUECKUX
pewerok. Kpucramindeckas pelieTka 1 ee OIUCaHue.
AHM30TpONHA ¥ CUMMeTpHs Kpuctamios. [lepuon, 6a3uc,
KOOPJIMHAIIMOHHBIE YHUCIIA, INIOTHOCTh YIIAKOBKU.
Kpucramnorpapudeckue cucremsl. Onpenenenue
HHJEKCOB HAIPABJIECHUH U INIOCKOCTEH.
Kpucramnmuueckue cTpyKTypbl 1 OCHOBHBIE TUIIBI
KPHUCTAUINYECKUX peleTok. Kinaccndukamnms
KPHCTAJUIOB TI0 THITY XHMHYECKOH CBSI3H. AHU30TPOIIHSL.
Iommopdusm B Metamnax. CTpoeHHE peaTbHbBIX
KpHCTaJUTHueckux Tel. TeopeTndeckas U peaabHast
IIPOYHOCTH MaTepuanos. Knaccudukanms nedexrosn
KPUCTAJNINYECKOro CTpoeHUsl. ToueuHble, IMHEWHbIE U
MIOBEPXHOCTHBIE Ie(eKThl. OCHOBHBIE TIOJIOKEHUS TCOPUT
aucnokanuil. KpaeBas auciokanys 1 MEXaHH3MBI €€
nepeMerieHns. BUHTOBasT AUCITOKAIHS M CIIOCOOE ee
nepemernenne. CMemanssle quciokanuu. O6pazoBaHue
JIUCIIOKALUI U UX B3auMoJieiicTBUE. 3epHEHOE CTPOESHUE
MaTepHalIoB, rpaHUIbl 3epeH. OObeMHBIE Te(EKTHI.
JlMCITOKaMOHHBIA MEXaHN3M YIPOYHEHHS TBEP/BIX TEll.
Mo3zaunynoe 6ouHoe cTpoeHue kpucramia. /Cp/
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Kon
3aHATHS

HaumeHoBaHue pa3aejioB 1 T€EM /BUA 3aHATHS/

Cemectp
/ Kypce

Yacos

Ip.moar.
94acoB

IIpumeuyanue

Paznen 2. CBoiicTBa maTtepuasioB. Mertox
HCCIeT0OBAHUS




2.1

OCHOBHBIE METOJIBI TIPSIMOTO UCCIIEAOBAHUS CTPYKTYPHBI:
MaKpOCKOTIMYECKUN, MUKPOCKOITHYECKHIA,
AIEKTPOHHOCKONMMIESCKHUI, PpEHTTEHOTPapUUSCKHUH.
MeTto/1b1 KOCBEHHOTO U3Y4EHHS CTPOCHHUSI MaTepuaia
MyTeM aHajau3a PU3NYeCKUX U MEXaHHYECKUX CBOMCTB:
TEPMUYECKHM, TUIATOMETPUYECKHI1, MATHUTHBIH,
PE3UCTOMETPHUYECKHIA, CIIOCOOBI OTIPEIeTICHUS
TEXHOJOTUIECKUX U CIYKEOHBIX CBOHCTB.
Hcnonb3oBanre HHPOPMAITMOHHBIX TEXHOJIOTUH B
MarepuanoBeieHuu. KOHCTpyKIIMOHHAS IPOYHOCTh
MaTepualioB. MexaHHMUEeCKHe CBOWCTBA U CIIOCOOBI
oTpeieNIeHUs UX KOTMYECTBEHHBIX XapaKTEPUCTHK:
TBEP/AOCTbh, BA3KOCTbh, YCTAIIOCTHAS TPOYHOCTH.
Teepnocts no bpunemmno. Meron Poksenna. Meron
Bukkepca. Meron napananus. lunaMudeckuii MeTox (1o
[opy). OueHka BSI3KOCTH 1O BUAY UzoMa. OCHOBHBIE
XapaKTEePUCTUKH. TeXHOJIOTUYECKUE CBOMCTBRA.
OKcIulyaTallMOHHBIE cBOMCTBa. dusnyeckue

cpoiictBa. /I1p/

2.2

OCHOBHBIE METO/IbI IPSIMOTO UCCIIEAOBAHUS CTPYKTYPHBI:
MaKpOCKONUYECKUH, MUKPOCKOIIUYECKUH,
3IIEKTPOHHOCKONMYECKUH, peHTIeHOTpadUUeCKHUiA.
MeToabl KOCBEHHOTO U3y4eHHsI CTPOCHHUS MaTepraa
IyTeM aHajan3a PU3MICCKUX U MEXaHUYECKUX CBOMCTB!
TEPMHUYECKUHN, TUTATOMETPUYECKUH, MATHUTHBIMH,
PE3UCTOMETPHUYECKHIA, CTIOCOOBI OTpeIeTICHUS
TEXHOJOTUYECKUX U CIYKEOHBIX CBOHCTB.
Vcnonp3oBaHre HHPOPMAIMOHHBIX TEXHOJIOTHH B
MarepuanoBeieHuu. KoOHCTpyKIIMOHHAs IPOYHOCTH
MaTepuanoB. MexaHHueckrue CBOHCTBA U CIIOCOOBI
OTIpeIeNIEHUs UX KOJTMYECTBEHHBIX XapaKTEePUCTHK:
TBEPAOCTb, BA3KOCTbh, YCTAIIOCTHAS MTPOYHOCTb.
Teepnocts no bpunemno. Meron Poksenna. Meron
Bukxkepca. Meroa napananus. J{lunamMmudeckuit metof (1o
[opy). OueHka BI3KOCTH 1O BULY M3110Ma. OCHOBHBIC
XapaKTEePUCTUKH. TeXHOIOTHYECKUE CBOMCTBRA.
OKcIuTyaTallMOHHBIE CBOMCTBa. Dusnueckue

cpoiictBa. /Cp/
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Kon
3AHATUSA

HaumenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/

Cemectp
/ Kvype

Yacos

p.moar.
4acoB

IIpumeuyanue

Pazgen 3. Kpucrannuszanus B 0AHOKOMIIOHEHTHOM
cucremMe. OCHOBBI TEOPHH KPUCTAIIU3ALUU TBEPABIX
Tesi. HepaBHoBecHasi kpucrasmmzanus. JInkpanus B
CILIaBax




3.1

INousaTHA: TEpMOAUHAMUYECKAS CHCTEMA, KOMIIOHEHT,
(aza, cBoOOHAs SHEPTHA. TepMOIMHAMUYECKUE OCHOBBI
TIporiecca IIaBIeHHs U KprcTautn3anui. [TlapameTpst
Iporecca KpucTammm3anuy. Kpucramsanus YicThIX
meTaiuioB. OCOOEHHOCTH CBOMCTB METAJLIOB B KUAKOM U
TBEPJOM COCTOSTHUSX. [IoHsATHE O ONVKHEM U JanbHEM
nopsizike. Y cioBue paBHOBecHs (a3 B OJTHOKOMITOHEHTHOM
cucreme. Ilepeoxnaxxaenue. [lonarue o TeopeTUdecKod U
(hakTHYECKOH TeMIepaTypax KpUCTaJUIU3aLHH.
[TapameTps! KpUCTAINIH3AIMN — CKOPOCTH 3aPOKIACHHS
LIEHTPOB U CKOPOCTH pocTa. [ oMoreHHas
kpucTayuu3anus. [ToHsATHEe 0 KPUTHUECKOM 3apOIbIIIE.
T'ereporennoe 3apoxaenue. Bausinue npumecei Ha
MIPOIIeCC KPUCTAIUTH3AUH. [IpHHIHIT CTPYKTYPHOTO U
pa3sMepHOTo cOOTBeTCTBHL. MoauduimpoBanue u
MoanQuKaTopbl. BeanunHa 3epHa KprUCTaUTH3YIOIIETOCs
MeTtamta. PaKTopsI, ONPEeIIONIe pa3Mep 3epHa IpH
3aTBep/eBaHUN. BimstHne pa3mepa u GOpMEBI 3epeH Ha
cBoiicTBa. Kpucramnusamus u cTpyKTypa CIUTKa
(ornmBkwu). JledexTsl CTpOeHHs CIUTKA, 00YCIIOBICHHBIC
0COOCHHOCTSIMH KpHCTAJUTH3alnH. MeTajuinaeckue
crexna. CkopocTHas 3aKaika u3 pacmiasa. OcobeHHOCTH
CTPOEHHMS M CBOWCTBA aMOP(HBIX CIIIIABOB, MX
ncrons3oBanre. OCOOSHHOCTH MpoIiecca 3aTBepACBaHUS
B HEPABHOBECHBIX YCIIOBHSAX. JINKBAIMS B CIIaBax.
Buyrpukpucrananueckas aukBanusi. Kospoummuent
JMKBalMu. BiausHMe TMKBALUKU HA CTPYKTYPY U CBOMCTBA.
@akTopEl, BIUAIONINE Ha pa3BUTHE Takoi qukBammu. Ee
YCTpaHEHHUE IMyTeM TePMUUECKON 00paboTKU. 30HaIbHAS
JMKBaLYs, MpsiMasi 1 oOpaTHast. JIMKBanus 1o yneabHOMY
BECY M BCIIC/ICTBHE pacciioeHust. Mepsl 60prOBI. /JIex/

0,5

32

[ousATHA: TEpMOAMHAMUYECKAS] CHCTEMA, KOMITOHEHT,
(a3a, ceobogHas 3HEprust. TepMOANHAMIYECKHE OCHOBEI
Tpoliecca IIaBIeHUs U Kpuctaum3anud. [Tlapamerps
nporecca KpucTam3anuy. Kpucranimzanus 4ucTsIx
MeTtamioB. OCOOCHHOCTH CBOICTB METAIJIOB B )KUAKOM U
TBEPAOM COCTOSHUSX. [ToHATHE 0 OMMKHEM U JaTbHEM
nopsiake. Ycnosue paBHoBecus (a3 B 0ZTHOKOMIIOHEHTHON
cucreme. [lepeoxnaxxaenue. [lonarue o TeopeTHIeCKO U
(hakTHUIECKOH TeMIepaTypax KpUCTAIIH3AIIHH.
[MTapameTpsl KPUCTALIN3ALNHE — CKOPOCTH 3aPOXKJICHUS
LIEHTPOB U CKOPOCTh pocTa. [oMoreHHas
kpuctayu3anys. [ToHATHEe 0 KPUTHIECKOM 3apO/IBIIIIE.
T'ereporennoe 3apoxaenue. Biausaue npumeceit Ha
npouecc Kpuctajuinsanuu. [IpHHINI CTPYKTYPHOTO 1
pa3sMepHOTO COOTBETCTBIL. MomuduimpoBanue n
MoauduKaTopsl. BenndnHa 3epHa KPHCTAIUTU3YIOLIETOCS
Metajuia. PakTopkl, ONPEAENIONEe pa3Mep 3epHa IpH
3aTBepAeBaHNN. BimsHue pasmepa u GopMsl 3epeH Ha
cBoifcTBa. Kpucrammsamms i CTpyKTypa CIIuTKa
(otnuBKn). JledeKThI CTPOCHUS CIUTKA, 00YCIOBICHHBIC
0COOEHHOCTSAMH KpHCTALIM3AINH. MeTautnyecKue
crekia. CkopocTHas 3aKaiika u3 paciiasa. OcobeHHOCTH
CTPOCHHUS H CBOICTBAa aMOP(HBIX CIIABOB, UX
ncnojab3oBanue. OcoOeHHOCTH Mpoliecca 3aTBEPACBaHMS
B HEPaBHOBECHBIX YCIIOBUSX. JIMKBaLUs B CIIaBax.
Bayrpukpucrauimaeckas ukBanus. Koadumuent
JWKBaIu. BrausHue TMKBaLUHU Ha CTPYKTYPY U CBOMCTBA.
daxTopbl, BIUAIOIINE HA Pa3BUTHE TaKOH JIHKBanuu. Ee
YCTpaHECHHUE IyTeM TEPMHUUECKON 00paboTKH. 30HAIbHAS
JMKBaIWs, psMast 1 oopartHas. JINKBams 1Mo yaensHOMY
BECy U BCIIEAACTBHUE paccioeHus. Mepsl 00prOb1. /Cp/
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Pa3znes 4. MeTainueckue MaTepHuaJibl




4.1

IonsTre o dazax u koMIoHeHTax. TBepasle (a3sl B
OJHOKOMIIOHEHTHBIX 1 MHOTOKOMIIOHEHTHBIX CHCTEMaX.
Hommmopdusm 1 m3omophusm. TBepabie pacTBOPEL, HX
pasHoBHAHOCTH. [IpoMexyTo4dHbIe (ha3bl, NX
knaccuukaiys. KomnoHeHTH U a3bl B cUCTEME Kene30
-yraepoa. MetacTabuiabHas JUarpaMma COCTOSHUS
XKeJe30-eMeHTHT. CTPYKTYpHBIE COCTABIISIONIHE B
JFarpaMmMe >KeJIe30-IEMeHTHUT, HX XapaKTEePUCTUKH,
ycioBust 00pa3oBaHus U cBoiicTBa. CTabuibHas
Jyarpamma skeses3o-yriepoa. BuusiHue yriiepona u
MTOCTOSIHHBIX TIpUMecel Ha CBOWCTBaA cTanu. JledekTor
cTanu. BiausHue Nerupyronmx 3IeMeHTOB Ha
nonumopdu3sM xenesa. JluarpamMmmsl pa3zoBoro
paBHOBecus. Pa3bl, 00pazyeMble JIETHPYIOIIAMH
2JIEMEHTAMH B CILTaBax Xejesa. BiausHue nerupyrommx
9JIEMEHTOB Ha CBOWCTBa ()eppHTa U ayCTEHHTA.
CTpyKTypHBIE KJIaCCHI JISTHPOBAHHBIX CTAJICH B YCIIOBHAX
paBHOBecus. Kimaccudukarys 1 MapkupoBKa CTasei.
CpoiicTBa 1 HazHaueHHe 4yryHoB. Kiaccuduxanus
4yryHoB. JluarpaMma coctosiHus xene3o—rpaduT. bembrit
n oTOeneHHsIit uyryHsl. [Iponeccrr rpadurnzanmn.
Bnusuue yrnepoaa, KpeMHHUS U CKOPOCTH OXJIAXICHUS HA
CTPYKTYpy ceporo uyryHa. CTpoeHue, CBOICTBa,
KJIaccu(pUKaIys ¥ MapKHPOBKa 4yryHOB. Cephlil UyryH.
MoauunnpoBaHHEIH cepblif yryH. KoBkuii ayryH.
Bricokonpounslil uyryn. CrieninanbHble UyryHbL.
BnusHue nerupyronmx 31eMeHTOB Ha CBOICTBA YyryHOB.
Cramu. Knaccudukarus crayieit mo Ha3Ha4eHUIO,
KauecTBy, CTpyKType. MapkupoBka craneil. Bnusuue
yriepoja U mpuMeceil Ha cBOMCTBa craneil. BnusHue
yriepoza. Bnusinue npumeceit. Haznauenue
JIETHPYIOIINX IEMEHTOB. Pacipenenenne ernpyrommx
9JIEMEHTOB B CTANIU. YTIIEPOJUCTBIC CTAIH
OOBIKHOBEHHOT'0 KauecTBa. KauecTBEeHHBIE YIIIepOAUCTHIE
craiu. KagecTBeHHBIE M BRICOKOKaueCTBCHHBIE
JETHPOBaHHbIE CTanu. JlernpoBaHHBIE KOHCTPYKIIMOHHEIE
crany. JlernpoBaHHbIe HHCTpyMEHTaIbHBIC cTanu. /JIex/

0,5




4.2

IonsTre o dazax u koMIoHeHTax. TBepasle (a3sl B
OJHOKOMIIOHEHTHBIX 1 MHOTOKOMIIOHEHTHBIX CHCTEMaX.
Hommmopdusm 1 m3omophusm. TBepabie pacTBOPEL, HX
pasHoBHAHOCTH. [IpoMexyTo4dHbIe (ha3bl, NX
knaccuukaiys. KomnoHeHTH U a3bl B cUCTEME Kene30
-yraepoa. MetacTabuiabHas JUarpaMma COCTOSHUS
XKeJe30-eMeHTHT. CTPYKTYpHBIE COCTABIISIONIHE B
JFarpaMmMe >KeJIe30-IEMeHTHUT, HX XapaKTEePUCTUKH,
ycioBust 00pa3oBaHus U cBoiicTBa. CTabuibHas
Jyarpamma skeses3o-yriepoa. BuusiHue yriiepona u
MTOCTOSIHHBIX TIpUMecel Ha CBOWCTBaA cTanu. JledekTor
cTanu. BiausHue Nerupyronmx 3IeMeHTOB Ha
nonumopdu3sM xenesa. JluarpamMmmsl pa3zoBoro
paBHOBecus. Pa3bl, 00pazyeMble JIETHPYIOIIAMH
2JIEMEHTAMH B CILTaBax Xejesa. BiausHue nerupyrommx
9JIEMEHTOB Ha CBOWCTBa ()eppHTa U ayCTEHHTA.
CTpyKTypHBIE KJIaCCHI JISTHPOBAHHBIX CTAJICH B YCIIOBHAX
paBHOBecus. Kimaccudukarys 1 MapkupoBKa CTasei.
CpoiicTBa 1 HazHaueHHe 4yryHoB. Kiaccuduxanus
4yryHoB. JluarpaMma coctosiHus xene3o—rpaduT. bembrit
n oTOeneHHsIit uyryHsl. [Iponeccrr rpadurnzanmn.
Bnusuue yrnepoaa, KpeMHHUS U CKOPOCTH OXJIAXICHUS HA
CTPYKTYpy ceporo uyryHa. CTpoeHue, CBOICTBa,
KJIaccu(pUKaIys ¥ MapKHPOBKa 4yryHOB. Cephlil UyryH.
MoauunnpoBaHHEIH cepblif yryH. KoBkuii ayryH.
Bricokonpounslil uyryn. CrieninanbHble UyryHbL.
BnusHue nerupyronmx 31eMeHTOB Ha CBOICTBA YyryHOB.
Cramu. Knaccudukarus crayieit mo Ha3Ha4eHUIO,
KauecTBy, CTpyKType. MapkupoBka craneil. Bnusuue
yriepoja U mpuMeceil Ha cBOMCTBa craneil. BnusHue
yriepoza. Bnusinue npumeceit. Haznauenue
JIETHPYIOIINX IEMEHTOB. Pacipenenenne ernpyrommx
9JIEMEHTOB B CTANIU. YTIIEPOJUCTBIC CTAIH
OOBIKHOBEHHOT'0 KauecTBa. KauecTBEeHHBIE YIIIepOAUCTHIE
craiu. KagecTBeHHBIE M BRICOKOKaueCTBCHHBIE
JETHPOBaHHbIE CTanu. JlernpoBaHHBIE KOHCTPYKIIMOHHEIE
crany. JlernpoBaHHble HHCTpyMeHTalbHbIE cTanu. /Cp/

10

Kon
3AHATUS

HaumeHnoBaHue pa3iesioB U TeM /BU/ 3aHATHS/

Cemectp
/ Kypc

Yacos

p.moar.
4acoB

IIpumeuanne

Pazpnen 5. Kinaccudukanus KOHCTPYKIIMOHHBIX cTaseil

5.1

Yrnepoaucteie cranu. llemeHTyemble u yimydiiaemble
ctanu. Llementyemsbie ctanu. Yirydiaemble CTallH.
BricokonpouHble, IPYKUHHBIE, IAPUKOTIOAIMITHUKOBEIE,
HU3HOCOCTOMKHNE M aBTOMATHbIE CTaIi. BrICOKONPOUYHBIE
cranu. [Ipyxunnsie cranu. [llapukonoammmHuKoBbIe
ctanu. Ctanu amst u3aenui, paboTalomuX NPy HA3KUX
teMneparypax. UI3HococToiikue cranu. ABTOMaTHbBIE
cranu. /Jlex/

0,5

5.2

VYriepoauctele crany. LleMeHTyeMble U yiydlaeMble
cranu. llemeHTyeMble cTany. YiydliaeMble CTaNH.
BricokonpoyHsle, PyKUHHbIE, ITAPUKOMOAIINITHUKOBEIE,
HU3HOCOCTOMKHE U aBTOMATHBIE CTAIU. BhICOKOIIPOUHBIE
cranu. [Tpyxunnsle crany. [llapukono UIHIKOBbIE
ctany. Cranu amst u3aenui, paboTalomuX NPy HU3KUX
Temneparypax. M3HococTolikue crtami. ABTOMaTHbIE
cramu. /TTp/

53

VYraepoauctele crany. lleMeHTyeMble U yiydlacMble
ctanu. llemeHTyeMble cTanu. YiydiaeMble CTallu.
BricokonpoyHsle, MPpyKUHHbIE, ITAPUKOMOAIINITHUKOBEIE,
HU3HOCOCTOMKHE U aBTOMATHBIE CTAIU. BBICOKOIIPOUHBIE
cranu. [Ipyxunnsle cranu. [llapukono IUIHIKOBbIE
cranu. Cranu Uit U3Jenui, paboTarolMX IPH HU3KUX
teMneparypax. I3HococToiikue cramu. ABTOMaTHbBIE
cramu. /Cp/

13

Kona
3aHATHS

HaumeHoBaHue pa3aejioB U1 TeEM /Bl/ljl 3aHATHA/

Cemectp
/ Kype

Yacos

p.noar.
4acoB

IIpumeyanue




Pa3znen 6. Knaccugukanys HHCTPYMEHTATBHBIX
craJei

6.1

Cranu u1s pexylero HHCTPyMEHTa. Y TIIepoIiCThIe
HHCTPYMEHTAJbHBIE cTall. JIernpoBaHHEIE
HMHCTPYMEHTAIbHBIE CTaNIN. BRICTpOpexymue cTaim.
Cranu u1sl U3MEPUTENIBHBIX MHCTpYMeHTOB. 1llTamMmnoBble
crany. Crany Ajs ITaMIIOB XOJIOHOTO
nedopmupoBanus. CTaiay AT IITaMIIOB TOPSIETO
nedopmupoBanus. TBepble cITaBbl. AlMas Kak
MaTtepHa Juisl U3TOTOBJICHUSI UHCTPYMEHTOB. /JIek/

6.2

Cranu 1S pexyIero HHCTPyMEHTa. Y TIIepoIiCThIe
HHCTPYMEHTAJbHBIE CTall. JIernpoBaHHEIE
HMHCTPYMEHTAIbHBIE CTalll. BRICTpOpexymue cTaim.
Cranu U1 N3MEPUTEIIBHBIX MHCTpYMeHTOB. 1llTamMnoBble
crayy. Crajy Aj1s ITaMIIOB XOJIOAHOTO
nedopmupoBanus. Ctamy AT IITaMIIOB TOPSIETO
nedopmupoBanus. TBepble crtaBbl. AlMas Kak
MaTepHal Juisi U3rOTOBJICHUsI HHCTpyMeHTOB. /I1p/

6.3

Cramy Iyl pexyIiero MHCTpyMEHTa. YTIIepOIUCThIe
HHCTPYMEHTAJbHBIC CTa. JIeTHpOBaHHBIE
HHCTPYMEHTAJbHBIC CTANIU. BBICTPOPEKYIIUE CTAIH.
Cranu 11l '3MEPHUTENFHBIX HHCTPYMEHTOB. [lITammoBbie
cranu. CTat AJIs INTaMIIOB XOJI0AHOTO
nedopmupoBanus. CTamy Ui MITAMIIOB TOPSIYETO
nedopmupoBanus. TBepabie CIUTaBbl. AMa3 Kak
MaTepuall IUIsl I3TOTOBJICHUST HHCTPYyMEeHTOB. /Cp/
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Kon
3aHATHUS

HaumenoBaHue pa3iesoB U TeM /BU/ 3aHATHSA/

Cemectp
/ Kype

Yacos

IIp.moar.
4yacos

IIpumeyanue

Pazgen 7. MaTepunanoBeeHHe IBETHBIX CIUIABOB

7.1

OO0m1ast XapaKTepUCTHKA LIBETHBIX CIUIABOB U MX POJIb B
COBpEMEHHOMU TeXHUKe. Menb u ee cruiaBbl. CTpoeHHE U
cBoiicTBa Memu. Bimsaue npumeceii. Jlatyau, OpoH3EI,
METHOHHKEJIEBBIE CIUTABhI, X CBOWCTBA U IPUMEHEHHE.
ANIOMHHUHN U CIUTaBbI HA €ro OCHOBE. JIUThIe U
nedpopMUpyeMbIe CIIJIaBbl ATFIOMHHUS. TepMHYCCKH
yIpouHsieMble cTuTaBbl. Da3oBbIe IPEBpaICHs B THTAHE
H €ro CILIaBax.

CruiaBel Ha OCHOBE TUTaHa, UX 00pabOTKa, CBOKWCTBA U
npuMeHeHre. TyrormiaBkue MEeTalluTbl U X CIUTaBbl. /JIek/

7.2

OOmmas XapakTepHCTHKA [[BETHBIX CIUIABOB U MX POJIb B
COBpEMEHHOI1 TexHuKe. Menp U ee criaBel. CTpoeHHE
cBoiicTBa Menu. BrnusHue npumeceit. JlaryHu, OpoH3bl,
MeIHOHHKETIEBBIE CIUIABBI, UX CBONCTBA M MPHMEHEHHE.
AIOMMHUI U CILIaBbI HAa €70 OCHOBE. JIuThIE 1
JedopMupyeMble CIIIaBbl ATIOMUHHA. TepMUYeCcKH
yHnpo4HsieMble craaBbl. Pa3oBble IPEBPAIEHNs B THTAHE
U €0 CIIaBax.

CriaBbl Ha OCHOBE THUTaHa, MX 00paboTKa, CBOICTBA H
npuMeHeHue. TyroraBkie MeTauisl ¥ ux cruiasbl. /Cp/

12

Kon
3aHATHS

HaumenoBaHue pa3aejioB 1 TEM /Bun 3aHATHS/

Cemectp
/ Kype

Yacos

p.moar.
4acoB

IIpumeuanne

Paznen 8. [lopouikoBble 1 KOMIIO3UIIUOHHBIE
MaTepUAaIbl

8.1

[opoukoBele (MeTaNIOKEpaMUYEeCKHEe) MaTepHAaIbL.
TexHonorus momydeHust, BUABI IIOPOIIKOBBIX
MaTepraoB, UX cBOWcTBa. KoMITO3HITHOHHEIE
Matepuainsl. O0IIas XapaKTepUCTHUKA U KJIACCU(HKAI.
[MpuHIMIBI BEIOOpa MaTepUaIoB MaTPHILLI U
HAIOJTHUTEIS. BOIIOKHUCTBIE M IUCTIEPCHO-YIIPOYHEHHBIE
KOMITO3HTHI HX TpuMeHeHwue. /I1p/




8.2 INopomkoBele (MeTaIIOKEpaMUIECKIE) MATEPUAIIBL. 3 13 0
TexHonorus momydeHust, BUABI IIOPOIIKOBBIX
MaTepraoB, UX CBOWCTBa. KoMITO3HITHOHHEIE
Matepuransl. O0IIas XapaKTepUCTHKA U KJIACCHU(IKAIIIL.
[MpuHIMIBI BEIOOpa MaTepUaIoB MaTPHLLI U
HAIOJIHUTEIS. BOIIOKHUCTBIE M IUCTIEPCHO-YIIPOYHEHHBIE

KOMITO3HTHI HX ipuMeHenue. /Cp/

3.0IIEHKA KAYECTBA PEAJIM3AIIUN JUCIHUIIIMHBI (MOAY JIST)

3.1. Texkyluii KOHTPO.JIb

DOopMBI U BUIBI TEKYIIETO KOHTPOJIS IO JUCLUIUIMHE, BUABI 3aJaHUN, KpUTEPUH UX OLICHUBAHUS, pacipeaeseHre 0aaioB Mo BUAAM
Tekymiero koHTpoisi B bPC (mipu ucnone3oBanin) pa3pabaThIBalOTCs MPEoaBaTeeM TUCIUILIHHEL C YIETOM €€ CICHU(PHKA H
JOBOOATCA 10 CBECACHUA 06yqa}oumxcsl Ha IEPpBOM y‘Ie6HOM 3aHATUH.

TeKyIIII/Iﬁ KOHTPOJIb YCIEBAEMOCTH OCYHICCTBIIICTCA NPENOAABATEIIEM JUCHUIUIMHBI B paMKax KOHTaKTHOM pa60TI>I n
CaMOCTOSTEIBHON PaOOTBI O0YJIAOIINXCSL.

Bo3MoXHBI Pa3JINIHBIC (bOpMLI MMPOBCACHUS TCKyIlIeﬁ arrecraiuu. yCTHBIﬁ OTBCT, MMUChMEHHBIH OTBET, KOMIIBIOTECPHOC
TECTHPOBaHKE, BHITIOJHEHUE MPAKTUIECKOTO 3aJaHUs B SJEKTPOHHON MH(OopMaImoHHO-00pa3oBaTensHO# cpene (QUOC).

Jns pukcupoBaHus pe3yabTaTOB TEKYIIETO KOHTPOIIS MOXKeT ucnonb3oBatees JMOC.

3.2. [IpoMe:kyToyHasi aTTeCTALMSA

IIpomeskyTodHast aTTECTAIMS 110 JUCHHUIUIAHE TIPOBOIUTCS C HCIOIB30BAHHEM BOIPOCOB U 3aJaHUI U3 KOMIUICKTA OLCHOYHBIX
MatepuasoB (KOM) no aucuuruivige.
Ornenka c()OpMHPOBAaHHOCTH KOMITETEHIINHY (YaCTH KOMIETEHINH) OCYIIECTBISETCS HA OCHOBE OIICHKH:

0 3HAHUCBBIX PE3YJIbTATOB — MPOBEPAIOTCA UCPE3 TCCTOBLIC 3aJaHUA C BbI60pOM OJHOI'0 WJIN HECKOJIBKUX ITPAaBUJIbHBIX
OTBETOB, @ TAKXKC 4Y€PE3 yCTHLIfI WJIK MUCbMEHHBINA OTBET Ha TCOPETUUCCKUE BOIIPOCHI;
O yMCHI/Iﬁ u BJ'Ia}IeHPII:I — MPOBEPAIOTCA YCPE3 BBINOJIHCHUC MPAKTUYCCKUX, J'la60paT0pHBIX HJIN IIPOCKTHBIX Sa)IaHI/Iﬁ, a

TaKKe Yepe3 pelIeHne THIIOBEIX PO eCCHOHATIBHBIX 3a/1a4.
Kputepuu oneHuBaHUSA TEOPETUYECKUX BOIIPOCOB U TECTOBBIX 3aJaHUI:

O «omn4HO» — 90—-100% npaBUIIBHBIX OTBETOB;

O «xopoo» — 76-89% npaBUIILHBIX OTBETOB;

O «YHOBIETBOPHUTENBHO» — 60—75% MpaBHIBHEIX OTBETOB;

O «HEYJIOBIETBOPUTENBbHO» — MeHee 60% MpaBUIBHBIX OTBETOB;

O «3auTeHo» — 60—100% npaBUIBHBIX OTBETOB;

O «He3auTeHO» — MeHee 60% IpaBUIIbHBIX OTBETOB.

Kpurepun oneHrBaHUS MPAKTHUECKUX (IPAKTHKO-OPHEHTUPOBAHHBIX) 3aJaHUIA:

O «OTJIIMYHO» — 33/IaHUE BBINOJIHEHO IOJHOCTHIO, 0€3 OIMOOK U HEOYETOB; IPOJIEMOHCTPUPOBAHO CBOOOAHOE BIaJICHUE
MaTepuagoM, yMEeHHE IPIMEHATh 3HAHHUS B CTAHAAPTHBIX M HECTAaHAAPTHBIX CUTYallHsX;

O «XOPpOIIO» — 3alaHKE BBIOJIHEHO MOIHOCTEIO, JOMYyIIEHB! He Oojiee 0JHONM Herpy0oil OImIMOKH MIH OJHOTO-IBYX
HEI0YETOB,;

O «YHOBIICTBOPHUTEIIFHO» — 3aJJaHNE BBHIIIOJHEHO HE MEHee 4eM Ha 2/3; MOMyIICHBI OJlHa Tpydas WIN JIBe-TPH HerpyObIe
OmMOKH, HO 00IIast IOTHKA PEIISHUs] COXPaHeHa;

O «HEYAOBJIECTBOPUTENBHO» — 3a/laHHE BBIIIOJHEHO MEHee YeM Ha 2/3; IOmyIieHbl rpyoble OMMOKH, CBUACTENbCTBYIOIIUE O
HEMOHUMAaHHUHM CYTH 33aHHs UK OTCYTCTBUH HEOOXOIUMBIX YMEHHUH;

O «3auTeHo» — 60—100% npaBUIIBHBIX OTBETOB;

O «HEe3auTeHO» — MeHee 60% NpaBUIBHBIX OTBETOB.

OO01111€E TOT0XKEHUS:

Bo3MOHBI pa3nigHbIe (OPMBI IPOBEICHHS IIPOMEKYTOYHON aTTECTAllUM: YCTHBIN OTBET, IMCHhMEHHBIH OTBET, KOMITBIOTEPHOE
TECTHPOBaHKE, BHITIOJHEHUE MPAKTUIECKOTO 3aJaHUs B SJIEKTPOHHON MH(OopMaImoHHO-00pa3oBaTensHO# cpene (QUOC).
Kasxaplit oOydaronuiicsi moy4aeT yHUKaNIbHBIA BapUaHT 3aaHui, CHOPMHUPOBAHHBIIN U3 KOMILUIEKTa OLIEHOYHBIX MaTEPUAIIOB.
HTorosast oLieHKa BBICTABIIAETCS C yUETOM KaK TEKYIETO KOHTPOIs (IIPU HAJIMYUH), TAK U PE3YIbTaTOB IPOMEKYTOYHON
aTTeCTaInH.

KoMIiekTs! OIleHOYHBIX MaTepHaIoB pa3pabaTeIBaloTcs Ha Kadeape u cooTBeTcTBYI0T TpedoBanusM GTOC BO, coxepkanuto
paboueil mporpaMMbl M HHIUKATOpaM KOMIIETEHIUH B YacTH, OPMHUPYEMOI B paMKax AUCIUILIUHEI.

4. YHEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

4.1. PexomeHnayemasi JuTepaTypa

4.1.1. OcHoBHas1 TUTEpaTypa

ABTOpBI, COCTaBUTEIH 3armaBue W3narenscTBO, TOI On.aapec
JI1.1 | 3emckos 1O. I1., MartepuanoBenenue: yaeOHoe mocodue Boponex: https://biblioclub.ru/in
Tkauenko 1O. C., Boponexckuii dex.php?
Jluxayesa JI. B., TOCY/IapCTBEHHBIH page=book&id=14197
Kpamnun b. M. YHUBEPCHUTET 7
HWHKCHEPHBIX
TeXHOJoTHH, 2013



https://biblioclub.ru/index.php?page=book&id=141977

ABTODBI, COCTaBUTENU 3arnaBue W3narenscTBO, TOI On.aapec
JI1.2 | Canynos C. B. MarepuanoBeeHne Cankt-Ilerepbypr: http://e.lanbook.com/b
Jlann, 2015 ooks/element.php?
pll_id=56171
JI1.3 | boroayxos C., MarepuasoBeieHue: yaeOHoe mocoone Openoypr: https://biblioclub.ru/in
Ipockypun A., Hllenn OperOyprexuit dex.php?
E., ITpuiimax E. rOCyJIapCTBEHHBIH page=book&id=25915
yHUBepcurer, 2013 4
4.1.2. JlonojiHuTEIbHASA JIUTEPATypa
ABTOpBI, COCTABUTEIIH 3ariaBue W3pnaTenseTBo, TOX On.anpec
JI2.1 | Anennuena E. B., MarepuanaoBeieHUe: KOHCIIEKT JISKIUN: KypC Tam6o0B: Tam6OoBckuii | https://biblioclub.ru/in
T'msicosa U. B., JIEeKUUH rOCyIapCTBEHHBIN dex.php?
Koxyxuna O. H. TEXHUYECKHUI page=book&id=27795
yausepcuret (TITY), (8
2011
JI2.2 |BopobGneBal. A., HHCcTpyMeHTabHBIE MaTepHAIIBL: YaeOHOES Canxkr-ITerepOypr: https://biblioclub.ru/in
Cxnagnosa E. E., nocooue ITonmurexnuka, 2012 dex.php?
JleonoB A. @., page=book&id=12467
Epodees B. K. 8

4.2.1 IlepeveHb JIMIIEH3MOHHOIO H CBOOOJHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOI0 o0ecneyeHust

KoMmrmtekT THIIeH3nOHHOTO U CBO6OZ[HO PpacrnpoCcTpaHAeMOro mMporpaMMHOIo 06€CH6‘I€HI/I$[, B TOM YHUCJIE OTCUECTBCHHOI'O
IIPOU3BOJACTBA, KOTOPBIM obecreuen YHUBEPCUTET:

1. Onepanuonnas cucrema Microsoft Windows (Bepcun, nopnepxuaembsie TY YIMK) unu otedecTBeHHbIE ONEpAIMOHHbIE
cucTeMBl Ha 6a3e Linux, cooTBeTcTByIOIINE TPeOOBaHISIM HH(OPMAIIMOHHOH 0€30MacHOCTH M NOAep)KUBaeMbIe HHPPACTPYKTYPO
YHHBEPCHUTETA.
2. AntuBupyc Kacrepckoro (JIMIEH3MPOBaHHOE aHTUBHPYCHOE pellieHne, mpuMensiemoe B UT-uHGpacTpyKType yHHBEPCHUTETA).
3. Cpenctpa ceTeBoi Oe30macHOCTH U QuibTpanuu Tpaduka SKkyDNS.
4. OducHoe mporpaMmHuoe obecrieueHne cemeiictsa Microsoft i coBmecTuMsIit opucHbIi naket («P7-Oducy, OnlyOffice,
LibreOffice), obecneunBaromuii paboTy ¢ TEKCTOBBIMH JOKYMEHTAMH, 3I€KTPOHHBIMU TaOIHLAMH, IPE3EHTAIUAMH U 0a30BBIMH
(dhopmaramMu oOMeHa.
5. Bpayzeps! u cpencrsa noctyna k Beo-pecypcam (Sumekc.bpayzep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha paboty ¢ DMOC, 6nbnmoTeuHsIMU 1 00pa30BaTENbHBIMY OHIAIH-TIAT(GOPMaMH, ¢ YCTAHOBICHHBIMHU

cepruukaramu Munllugppsr PO.

6. Cpenctsa paboThI ¢ apXuBaMu | (aitioBoit cucreMoii (Hampumep, 7-Zip, WinRAR wnnu BcTpoeHHbIE cpelicTBa ONepaiOHHON
CHCTEMBI).

7. Cpenctsa mpocmotpa u 00pabotku PDF-nokymentoB Adobe Acrobat Reader, umu Bctpoennsie cpeactsa OC.

8. I'padpmueckuii penakrop Paint. NET wiu ero kpoccriatdopmennbie ananord (GIMP u ap).

9. Texcrossrit pemakTop Visual Studio Code mmi coBMeCTHMBIE KPOCCIIIAT(OPMEHHBIE PETIICHUS ¢ OTKPBITHIM HCXOIHBIM KOJIOM.

4.2.2 Ilepeyenn npoecCHOHATBHBIX 623 JaHHBIX U HH(OPMALHOHHBIX CHIPABOYHBIX CHCTEM

4.2.2.1 | CripaBouHas npaBoBas cucrema Koncynsrantllntoc

4.2.2.2 | Poccuiickue »KypHaIIBI B CBOOOTHOM JIOCTYIIE HAYIHOH 3IeKTpoHHOH Ondmmoreka eLIBRARY.RU

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOJXY JIA)

5.1 Obuasi XxapaKkTepUCTHKA Y4eOHBIX ayTUTOPHIl M HHBIX MOMeIeHHii

JucnurinHa (MOIyJb, IPAKTHKA) PEATU3YeTCsl B YUCOHBIX ayIUTOPHAX I IPOBEACHHS YUeOHBIX 3aHATHI, OCHAIIIEHHBIX
000pyIOBaHUEM H TEXHHUECKUMHE CPEICTBAMH OOYICHUSL.

Y4eOHBIC ayIUTOPUH IJIS TPOBEACHUS 3aHATHI JIEKIIHOHHOTO THIIA YKOMIIJICKTOBAaHBI YIeOHOH MeOeTbi0 M TEXHHIECKIMHU
cpeacTBaMu 00y4deHUs: MyIbTUMEINIHOE 000pyIOBaHKE ATl IPEIOCTaBIeHHs yieOHOH nH(pOpMaLUK ayAUTOPUH (CTalMOHAPHOE
WJIM TIEPEHOCHOE) U (ITPH HEOOXOAMMOCTH) 3BYKOYCHIIMBaroIIee 000py0BaHUE (CTAllMOHAPHOE WITH MTEPEHOCHOE).

Y4eOHBIE ayINTOPUH IJIS MTPOBEICHUS MPAKTHYESCKUX 3aHATHH, B TOM YHCIIe CEMUHAPCKOTO THIIA, TPYIITOBBIX M HHINBHYaIbHBIX
KOHCYIBTAIHH, TEKYIIIETO KOHTPOJIS ¥ IPOMEKYTOUHOM aTTeCTAalluH YKOMIUICKTOBAHBI yaeOHOIT MeOEIbI0 U TEXHHIECKUMHU
cpeacTBaMu 00ydeHus: MylbTUMeIuitHOe 000pyAoBaHKeE (CTALIMOHAPHOE UM IEPEHOCHOE) U (TIPH HEOOXOMMOCTH)
3BYKOYCHJIMBaOIIee 000pyIoBaHUe (CTallMOHAPHOE WIIH IIEPEHOCHOE).

[Tomemenne 1 cCaMOCTOATENIFHOM PaOOTHI OCHAIIIEHO KOMITBIOTEPHOH TEXHUKOH C BO3MOYKHOCTBIO ITOJIKITIOYCHUS K CETH
"UnTepHeT" 1 00ecTiedeHneM JOCTYIA B SJIEKTPOHHYIO HH(POPMALMOHHO-00Pa30BaTENbHYIO CPEY.

AKTyaJbHBIC CBEICHHS O HATUYAU 000PYIOBAHHBIX YICOHBIX KAOMHETOB H OOBEKTOB [UIS POBEICHMUS MTPAKTHUCCKUX 3aHATHI
TIPE/ICTaBIICHBI B CIIEIIHAIBHOM pa3zene «CreneHns 00 o6pa3oBaTesbHOI OpraHn3anum oQUIHAIFHOTO CaliTa YHUBEpPCHUTETA.

5.2 IlepeyeHb cnenUATH3MPOBAHHBIX AYIUTOPHUI, OCHAILICHHBIX J1a00PAaTOPHBLIM 000pPYyI0BaHHEM (3AI0JIHAETCS NIPH
He00X0IMMOCTH)

Ayn. Ne | Hasnauenne | OcHaleHnue

6. METOIMYECKHUE YKA3ZAHUA JJIA OBYYAIOIINXCA 110 OCBOEHUIO JNCITUIIJIMHBI (MOY JISA)



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=277958
https://biblioclub.ru/index.php?page=book&id=124678

Mertoauueckne ykazaHHUs I 00yJaroIIUXCst IO OCBOCHUIO THCIUIIINHBI

- Uzyuenue paboyeit mporpaMMbl AUCIUILIHHEIL.

- O0s3aTenbHAs MOTOTOBKA K MPAKTHYECKAM 3aHATHSIM.

- MI3yueHne 0CHOBHOM U JONIOJHUTENBHON IUTEPATYphl, THTEPHET-UCTOYHUKOB.
- BrinosiHeHnue Bcex BUOB CAaMOCTOSTEIbHOM pabOTHL.

D¢ dexTnBHOE OCBOSHHE TUCIUIUIMHEI TIPEJTIONIAaTacT PEryIsipHOE OCEIICHUE BCEX BUOB ayANTOPHBIX 3aHATHH, BEIIOTHEHHE
TUIAaHA CAMOCTOSITENBHOH PabOoTHI B IOTHOM 00BEME U IIPOXOXK/ICHNUE aTTECTAI[NN B COOTBETCTBHU C KAJICHAAPHBIM yIeOHBIM
rpaduKOM.

CTyneHTy peKOMEHTyeTCsl 03HaKOMUTBCS CO CIIMCKOM OCHOBHOMW M JOTIOJTHUTEIFHOM THTepaTypsl. JlocTyn K HHOOPMAIIHOHHBIM
pecypcaM OUOTUOTEKH B HHPOPMAITHOHHO-CIIPABOYHBIM crcTeMaM ceTd "MHTepHeT" opraHu30BaH B YUTAJIHHOM 3ajie OMOIHOTEKH
co ctaunoHapHbix [I9BM, nu6o ¢ nuunoro II1DBM (HoyTOyKa, MIaHIIETHOTO KOMIIBIOTEPA WIM HHOTO MOOMIIBHOTO YCTPOICTBA)
MOCPEICTBOM OECIIPOBOIHOTO JIOCTYIIA MIPH aKTUBALIMH MHIMBUIYaIbHON YICTHOHN 3aITUCH.

IMTonp30oBanne MHOOPMAITIOHHBIMH PECYPCAMH PACIIUPSAET BOSMOXXHOCTH OCBOCHHS TEOPETHUECKOTO Kypca, BHITIOTHEHHUS
CaMOCTOSATETIFHON PabOTHL

[IpakTHyeckue 3aHATHS BKIIOYAIOT B ce0sl OCBOCHHE NICHCTBHI, 00CYKICHUE MPOOIIEM MO0 OCHOBHBIM pa3zieiaM Kypca U
HAaIpaBJICHBI

Ha yNTyOJIeHNe N3y4eHHOTO TEOPETHIEeCKOT0 MaTepralia i Ha IpHOOpeTeHHEe YMEHUH 1 HABBIKOB.

CamocrosTenpHast paboTa CTYICHTOB BKIIFOYAeT OCBOCHHUE TCOPETHYCCKOTO MaTepHala, OJrOTOBKY K BBIIIOJHCHUIO 3aJaHU
NPaKTHYECKUX 3aHATHH, U MOJTOTOBKY K aTTECTAIIHH.

MeTtoanyeckre peKOMEHJAINH 110 OpTraHnu3aluk 00pa30BaTeNBLHOTO Mpoliecca st 00y4eHUs] HHBAIUIOB U JIUII C OTPaHUYEHHBIMHI
BO3MOKHOCTSIMH 3/I0POBbSI

ITpu HEOOXOAMMOCTH MPOTPaMMa TUCIIMIUTHHBI MOXET OBITh Al THPOBAHA JIJIsl HHKITFO3UBHOTO 00YYEHUSI MHBATHIOB H JIHII C
OTpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS C YIETOM 0COOCHHOCTEH UX MCUX0()U3UIECKOTO Pa3BUTHUS, HHAUBUIYaIbHBIX
BO3MOKHOCTEH M HEOOXOAMMBIX CHEIUATbHBIX YCIOBUN UX 00ydeHUsI.

[Ipu HanM4MyM B TPYIIIE CTYIEHTOB C OTPaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbSI BO3MOXKHO HCIIOJIB30BaTh a1l THBHbIC
TEXHOJIOTHH.

JJ1s1 CTYICeHTOB C OTPAaHUYEHHBIM CITYXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX JUIAKTHUECKUX MAaTepUalIOB (KapTOYKHU, PUCYHKHU, TMCBMEHHOE OMMCAHUE, CXEMBI U T.I1.) KaK
TIOMOIIb JUTSI MOHUMAHHUS U PEIICHHS TIOCTABICHHOM 3a1a4u;

- HCTIOJIb30BaHUE BUACOMATEPUAIIOB, KOTOPHIE JAIOT BO3MOXKHOCTh TIOHSTH TEMY 3aHSATHS U OCYIIECTBUTH KOMMYHUKATHBHEIE
NEUCTBUS;

- BBITIOJIHEHHUE TMPOCKTHBIX 3aJJaHUH 110 N3y4aeMbIM TeMaM.

JIJI CTYICHTOB C OTpaHUICHHBIM 3PSHUEM:

- HCTIOJIb30BaHUe (PMIIBMOB C BO3MOXKHOCTBIO BOCHIPHUATHS Ha CIyX JaBaeMOl B HUX HH()OpMAIMX AJIS TOCIEAYIOIETo ee
00CYXIeHNUS;

- HCTIOJIb30BaHUE ayTNOMATEPHAIIOB M0 U3y4aeMbIM TeMaM, UMEIOIIMCs Ha Kaderpe;

- HHAMBHyaJbHOE OOIICHUE C TIPENO/IaBaTeNIeM 110 H3y4aeMOMY MaTepUaIYy;

- TBOpYECKHUE 3aIaHUs 110 U3YIaeMbIM TEMaM WM [0 JTUYHOMY XKEJaHUIO C YIETOM HHTEPECOB 00ydaeMoro.




