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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

NOMnK-4

.1: 3HaeT: ocHOBbI MeTpoiornmn, MeTogbl O6pa6OTKI/I JKCNepnMeHTaribHbIX AAaHHbIX

NOMnK-4

.2: YMeeT: ncnonb3oBaTtb COBpEMEHHbIE CpeacTBa N3MepeHu4, MaTtemaTU4ecKni annapart gnsa O6pa6OTKl/| n

aHanmnaa 3KcnepuMmeHTalnbHbIX AaHHbIX

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

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

1.1 [ 3narth:

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 5 1 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 MaTEpUATIOBEICHUE U €T0 3HAYEHHUE B
YCKOPEHHH HAyYHO-TEXHUYIECKOTO Iporpecca.
Mertamnieckre 1 HeMeTauTnuecKue MaTepuainsl. /JIex/
1.2 [Ipenmer maTepuanoBeneHus u ero 3HaueHue. Kpatkue 5 1 0
cBeieHHs 00 NCTOPHUH PAa3BUTHUSI METAJUIOBECHHS. 3a1a4n
U 3HaYeHHe TUCHUILINHEL "Marepuanosenenue"”. Ponb
MaTEpUalIOB B COBPEMEHHOH TexHuKe. Kparkue cBegeHus
00 UCTOPUH Pa3BUTHA HAyKH O MaTepUasax.
CoBpeMeHHOE MaTepHaJIOBEeICHNE U €T0 3HAYCHHUC B
YCKOPEHHH HAyYHO-TEXHUIECKOTO IIporpecca.
Merannnieckie ¥ HeMeTauInueckue MaTepuansl. /Cp/
Kon HanmeHoBaHue pa3/iesioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. Ipumeuanne
3aHATHSA / Kypce 4acoB
Paznesn 2. OcHOBBI KpUcTALJI0rpaguu U TEOPUHU 0
AeeKTOB KPHCTATLIHYECKOT0 CTPOCHHUS




2.1

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.
INommmopdnsm B metamnax. CTpoeHHe peaTbHBIX
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. CMemanHele guciokammu. O6pa3oBaHue
JUCIIOKALUHI U UX B3aUMOJEHUCTBHE. 3epHEHOE CTPOCHUE
MaTepHaloB, rpaHuLb! 3epeH. OObeMHbIE Ae(EKTHI.
JIMCITOKaMOHHbBIA MEXaHU3M yIIPOYHEHHUS TBEPABIX TEl.
MoszanuHoe 6JI09HOE CTPOCHUE KPHCTAILIA.

/JTex/

2.2

Kpucrannmueckue u amopdHbie Te1a. ATOMHO-
KPHCTAJUINIECKOE CTPOEHHEe. THIIBI KPUCTAINTHISCKIX
pemerok. Kpucrammiueckas pemerka i ee OMUCaHHe.
AHU30TpONUS U CUMMETpHUs Kpuctaiios. [lepuoa, 6azuc,
KOOPJIMHAIMOHHBIE YHCIIA, INIOTHOCTh YIAaKOBKH.
Kpucramtorpadgudeckne cucremsl. OnpenencHue
WHJEKCOB HAIIPaBJIEHUH U MJIOCKOCTEH.
Kpucrammuueckue CTpyKTypbl 1 OCHOBHBIE THIIBI
KpHCTaJUTMIECKHX penieTok. Kiaccnbukamums
KPHCTAJUIOB IO THITY XUMHUYECKON CBA3U. AHH30TPOIHS.
Homumopdusm B metannax. CTpoeHue peaabHbIX
KpHCTAJUIMUECKHX Tell. TeopeTnueckas U peanbHas
IIPOYHOCTH MaTepuainoB. Kinaccudukanms nedexron
KPUCTAJUIMYECKOr0 CTpOeHUs. ToueUHbIe, JIMHEIHbIE U
MOBEPXHOCTHBIE JIe(heKThl. OCHOBHBIC TTOJIOXKEHUS TEOPHU
qucnoxauuil. Kpaepast nucnokanys 1 MEXaHU3MBI €€
nepeMeIneHns. BUHTOBast AUCIIOKAIUS U CIIOCOOBI e
nepemerienre. CMemanuble qucnokauuu. O6pazoBanue
JHCIOKAlUHI U X B3aUMOJIeicTBHE. 3EpHEHOE CTPOCHHE
MaTepHaIIoB, TPaHHUIIEI 3epeH. OObeMHBIE Te(HEKTHI.
JMCIOKaMOHHBIA MEXaHU3M yIIPOUHEHHUS TBEPABIX TElL.
Mo3sanuHoe 0JI04HOE CTPOESHHE KPHUCTAIIA.

Mp/
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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.
INommmopdnsm B metamnax. CTpoeHHe peaTbHBIX
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. CMemanHele guciokammu. O6pa3oBaHue
JUCIIOKALUHI U UX B3aUMOJEHUCTBHE. 3epHEHOE CTPOCHUE
MaTepHaloB, rpaHuLb! 3epeH. OObeMHbIE Ae(EKTHI.
JIMCITOKaMOHHbBIA MEXaHU3M yIIPOYHEHHUS TBEPABIX TEl.
MoszanuHoe 6JI09HOE CTPOCHUE KPHCTAILIA.

/Cp/

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

cBoiictaa. /JIex/
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OCHOBHBIE METOJIbI IPSIMOTO UCCIIEIOBAHUS CTPYKTYPBI:
MaKpPOCKOMUYECKUNA, MUKPOCKOIIMYECKHH,
9NEKTPOHHOCKOIMYECKUH, peHTTeHOrpapUIeCKuid.
MeToabl KOCBEHHOT'O U3YyUEHHsI CTPOSHHUSI MaTepHuaia
IyTeM aHaJIH3a (PU3MICCKUX U MCXaHUYCCKHX CBOMCTB!
TEPMHUYECKHH, AUTATOMETPUIECKHII, MAaTHUTHBIH,
pe3UCTOMETpHUYECKNUil, CTIOCOOB! OIpeIeIeHHs
TEXHOJIOTUYECKUX U CIYXKEOHBIX CBOWCTB.
Vcnonp30BaHne HHPOPMAIMOHHBIX TEXHOJIOTHH B
MaTtepuanoBeeHuU. KOHCTpyKIIMOHHAS IPOYHOCTh
MaTepuasioB. MexaHn4ecKue CBOCTBa 1 CIIOCOOBI
OIPENIEJIEHUS] X KOJIMYECTBEHHBIX XapaKTEPUCTHUK:
TBEPJIOCTh, BA3KOCTh, YCTAJIOCTHAS IIPOUYHOCTH.
Tsepaocts no bpunennto. Meron Poksemia. Meron
Buxkkepca. Meron napananus. Jlunamudeckuii meros (1o
[opy). Onerka BA3KOCTH MO BUAY u3iiomMa. OCHOBHBIC
XapaKTEpUCTUKH. TeXHOIOrMUECKUE CBOUCTBA.
OKcIulyaTallMOHHBIE CBOMCTBa. Dusnyeckue

cpoticta. /TIp/
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OCHOBHBIE METO/BI IPSIMOTO UCCIEIOBAHUS CTPYKTYPHI:
MaKpOCKONUYECKHH, MUKPOCKOIIMIECKHUIH,
ANEKTPOHHOCKOIMYECKUH, peHTTeHOTpapUICSCKHUH.
MeTtozabl KOCBEHHOI'O U3y4€HHsI CTPOEHUSI MaTepuaia
IyTeM aHaIu3a PU3NIECKUX U MEXaHUUECKUX CBOMCTB!
TEPMHUYECKUH, TUTATOMETPUUECKNNA, MATHUTHBIM,
PE3UCTOMETPHUYECKHUIA, CTIOCOOBI OTpe/IeIICHHS
TEXHOJIOTHYECKHUX U CIy>KEOHBIX CBOICTB.
Hcnonp3oBaHre HHPOPMALIMOHHBIX TEXHOJIOTUH B
MaTtepuanoBeJeHUU. KoHCTpyKIIMOHHAs IPOYHOCTh
MaTepHaroB. MexaHN4ecKHe CBOMCTBA U CIIOCOOBI
OIpeieIeHHs UX KOIUYIEeCTBEHHBIX XapaKTePUCTHK:
TBEPAOCTD, BA3KOCTh, YCTAIOCTHASI TIPOYHOCTb.
Teepnocts no bpunemno. Meron Poksenna. Meron
Bukkepca. Meron napananus. JluHaMugaeckuii MeTos (10
[Mopy). Ouenka BI3KOCTH 10 BUAY u3iomMa. OCHOBHBIE
XapaKTEpUCTUKU. TeXHOJIOrMuecKre CBONCTBA.
OkcIulyaTalluOHHBbIE cBoMicTBa. Dusnyeckue

cBoifctga. /J1ab/
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OCHOBHBIE METO/IBI IPSIMOTO UCCIIEIOBAHUS CTPYKTYPBI:
MaKpPOCKOMUYECKUH, MUKPOCKOIIMYECKHIA,
NEKTPOHHOCKOIMYECKUH, peHTTeHOTpapUIeCKHU.
MeToabl KOCBEHHOTO U3YyUEHHsI CTPOSHHUSI MaTepHaia
MyTeM aHaJIKu3a (PU3MICCKUX H MCXaHUYCCKHX CBOMCTB!
TEPMHUYECKHH, AUIATOMETPUIECKHII, MATHUTHBIM,
PEe3UCTOMETPHUECKNUIL, CTIOCOOBI OIpeIeIICHHS
TEXHOJIOTUYECKUX U CIYKEOHBIX CBOWCTB.
Vcrionp30BaHre HHPOPMAIIMOHHBIX TEXHOJIOTHI B
MaTepuanoBeeHuU. KoHCTpyKIIMOHHAS IPOYHOCTh
MaTepuanoB. MexaHn4ecKHe CBOMCTBA U CIOCOOBI
OIIpeIeJIEHUsI X KOJINYECTBEHHBIX XapaKTEPUCTHUK:
TBEPJIOCTh, BA3KOCTh, YCTAJIOCTHASA IPOYHOCTb.
Teepnocts no bpunemno. Meron Poksenna. Meron
Bukxkepca. Meron napananusi. lunamuueckuit meton (1o
[opy). Ouenka BA3KOCTH 10 BULY n3lioMa. OCHOBHbBIE
XapaKTEpUCTUKH. TeXHOIOrMUECKHE CBONCTBA.
OKcITyaTalluOHHbIE CBOMcTBa. Du3nueckue

cBoiicTBa. /Cp/

Kon
3AHATUSA

HaumenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/

Cemectp
/ Kvype

Yacos

p.moar.
4acoB

IIpumeuyanue

Paznen 4. Kpucrajaaunsanusi B 0JHOKOMIIOHEHTHOM
cucreMe. OCHOBBI TEOPUU KPUCTANJIM3ALMH TBEPAbIX
Tesi. HepaBHoBecHasi kpucrasmmzanus. JInkpanus B
CILIaBax




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
CTPOCHHS M CBOWCTBA aMOP(HBIX CIUIABOB, HX
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 3aKaiika u3 paciaBa. 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 BCIEJICTBHE paccioeHus. Mepbl 60ps0sL. /T1p/
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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 BCIIEICTBUE paccioeHus. Mepsl 60pb0bI. /J1ab/
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[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 3aKaiika u3 paciaBa. 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 BCIEJCTBHE paccioeHus. Mepsl 60pb0sbL. /Cp/

Kopn
3aHATHS

HaumeHoBaHue Pa3aejioB 1 TeM /Bun 3anATHS/

Cemectp
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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
xKeJe30-IeMeHTHT. CTPYKTYpHBIE COCTaBIISIONIIE B
JFarpaMMe KeIe30-IeMEHTHT, X XapaKTePHCTHKH,
ycnoBusl 00pazoBaHus U cBoiicTBa. CTabuibHast
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 KJIacCHI JISTHPOBAHHBIX CTAJEeH B YCIOBHAX
paBHOBecus. Kimaccudukarys u MapkupoBKa craneil.
CoiicTBa 1 Ha3HaueHHe YyTryHOB. Knaccudukarus
4qyryHOB. Jlnarpamma cocTostHust skene3o—Tpadur. bernsrit
u oTOeseHHBIN gyTryHbL. [Iporeccs! rpadurn3anmn.
Bnusnue yriaepona, KpeMHHUS X CKOPOCTH OXJIKICHUS Ha
CTPYKTYpY ceporo uyryHa. CTpoeHHe, CBOICTBa,
KJIacCU(UKaIMsI 1 MapKAPOBKa 9yryHOB. Cepblif 4yTyH.
MoandnumpoBaHHEIN cepblif 9yryH. KoBkuit uyTyH.
Bricokonpounslit uyryH. CrnenuanbHble UyTYHBL.
Bnusnue nerupyronyx 31eMEHTOB Ha CBOMCTBA YYT'YHOB.
Cranu. Kiaccudukanus cranei mo Ha3HauYCHHIO,
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 HHCTPYMEHTANBHbIE cTand. /JIek/
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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
xKeJe30-IeMeHTHT. CTPYKTYpHBIE COCTaBIISIONIIE B
JFarpaMMe KeIe30-IeMEHTHT, X XapaKTePHCTHKH,
ycnoBusl 00pazoBaHus U cBoiicTBa. CTabuibHast
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 KJIacCHI JISTHPOBAHHBIX CTAJEeH B YCIOBHAX
paBHOBecus. Kimaccudukarys u MapkupoBKa craneil.
CoiicTBa 1 Ha3HaueHHe YyTryHOB. Knaccudukarus
4qyryHOB. Jlnarpamma cocTostHust skene3o—Tpadur. bernsrit
u oTOeseHHBIN gyTryHbL. [Iporeccs! rpadurn3anmn.
Bnusnue yriaepona, KpeMHHUS X CKOPOCTH OXJIKICHUS Ha
CTPYKTYpY ceporo uyryHa. CTpoeHHe, CBOICTBa,
KJIacCU(UKaIMsI 1 MapKAPOBKa 9yryHOB. Cepblif 4yTyH.
MoandnumpoBaHHEIN cepblif 9yryH. KoBkuit uyTyH.
Bricokonpounslit uyryH. CrnenuanbHble UyTYHBL.
Bnusnue nerupyronyx 31eMEHTOB Ha CBOMCTBA YYT'YHOB.
Cranu. Kiaccudukanus cranei mo Ha3HauYCHHIO,
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
xKeJe30-IeMeHTHT. CTPYKTYpHBIE COCTaBIISIONIIE B
JFarpaMMe KeIe30-IeMEHTHT, X XapaKTePHCTHKH,
ycnoBusl 00pazoBaHus U cBoiicTBa. CTabuibHast
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 KJIacCHI JISTHPOBAHHBIX CTAJEeH B YCIOBHAX
paBHOBecus. Kimaccudukarys u MapkupoBKa craneil.
CoiicTBa 1 Ha3HaueHHe YyTryHOB. Knaccudukarus
4qyryHOB. Jlnarpamma cocTostHust skene3o—Tpadur. bernsrit
u oTOeseHHBIN gyTryHbL. [Iporeccs! rpadurn3anmn.
Bnusnue yriaepona, KpeMHHUS X CKOPOCTH OXJIKICHUS Ha
CTPYKTYpY ceporo uyryHa. CTpoeHHe, CBOICTBa,
KJIacCU(UKaIMsI 1 MapKAPOBKa 9yryHOB. Cepblif 4yTyH.
MoandnumpoBaHHEIN cepblif 9yryH. KoBkuit uyTyH.
Bricokonpounslit uyryH. CrnenuanbHble UyTYHBL.
Bnusnue nerupyronyx 31eMEHTOB Ha CBOMCTBA YYT'YHOB.
Cranu. Kiaccudukanus cranei mo Ha3HauYCHHIO,
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/
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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
xKeJe30-IeMeHTHT. CTPYKTYpHBIE COCTaBIISIONIIE B
JFarpaMMe KeIe30-IeMEHTHT, X XapaKTePHCTHKH,
ycnoBusl 00pazoBaHus U cBoiicTBa. CTabuibHast
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 KJIacCHI JISTHPOBAHHBIX CTAJEeH B YCIOBHAX
paBHOBecus. Kimaccudukarys u MapkupoBKa craneil.
CoiicTBa 1 Ha3HaueHHe YyTryHOB. Knaccudukarus
4qyryHOB. Jlnarpamma cocTostHust skene3o—Tpadur. bernsrit
u oTOeseHHBIN gyTryHbL. [Iporeccs! rpadurn3anmn.
Bnusnue yriaepona, KpeMHHUS X CKOPOCTH OXJIKICHUS Ha
CTPYKTYpY ceporo uyryHa. CTpoeHHe, CBOICTBa,
KJIacCU(UKaIMsI 1 MapKAPOBKa 9yryHOB. Cepblif 4yTyH.
MoandnumpoBaHHEIN cepblif 9yryH. KoBkuit uyTyH.
Bricokonpounslit uyryH. CrnenuanbHble UyTYHBL.
Bnusnue nerupyronyx 31eMEHTOB Ha CBOMCTBA YYT'YHOB.
Cranu. Kiaccudukanus cranei mo Ha3HauYCHHIO,
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. JlerupoBaHHbIe HHCTPYMEHTANIBHBIE cTaiHu. /Cp/
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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. Ctanu A u3aenui, paboTaronmx Npu HU3KUX
TeMrieparypax. M3HococToiikuie crajau. ABTOMaTHbIC
cranu. /JIex/

6.2

VYraeponuctele ctanu. lleMeHTyeMble U yIydllacMble
cranu. llemeHTyeMsble cTanu. YilydniaeMsle CTaIH.
BricokonpoyHsle, IpyKUHHBIE, MIAPUKOIOJIIHUITHUKOBBIE,
HU3HOCOCTOMKHUE U aBTOMATHbIE CTall. BbicokonpodHble
crany. [Ipy>xunnsle cranu. [llapukonoIIMITHUKOBbIE
crany. Ctanu s u3aenuid, paboTaronmx Npu HU3KUX
TemnepaTypax. MI3HococTolkie cTanyu. ABTOMAaTHBIE
cramu. /TIp/

6.3

VYraeponuctelie ctanu. lleMeHTyeMble U yIydllacMble
ctanu. llemeHnTyeMble ctanu. YiaydiiaeMble CTaIH.
BricokonpovHele, MPyKUHHBIE, MIAPUKOIOJIIHUITHUKOBBIE,
HU3HOCOCTOMKUE U aBTOMATHBIE CTalU. BbicokonpouHble
crany. [Ipyxunnsle cranu. IllapukonoJIIMITHUKOBBIE
cranu. Cranu ans usaenuil, paboTaroIux Npu HU3KUX
tTeMrieparypax. M3HococToiikue craiau. ABTOMaTHbIE
cramu. /Cp/

Kona
3aHATHS

HaumeHoBaHue pa3aejioB U1 TeEM /Bl/ljl 3aHATHA/

Cemectp
/ Kype

Yacos

p.noar.
4acoB
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Pazgen 7. Kitaccugukanusi HHCTpYMEHTAJIbHbBIX
craJei

7.1

Cranu s pesKyIIero HHCTPyMEHTa. YTIIepOANCThIE
HWHCTPYMEHTAJIbHBIE CTaNU. JIerupoBaHHbIe
HMHCTPYMEHTAJIbHBIE CTAIU. BBICTpOpEKyIUE CTaNN.
Cranu 11 U3MepUTENbHBIX HHCTPYMeHTOB. IlITamnoBsle
ctany. CTranu 1 ITaMIOB XOJIO0AHOTO
nedopmupoBanus. CTamy IS MITaMIIOB TOPSIETo
nedopmupoBanus. TBepble cIuTaBbl. AlMa3s Kak
MaTepHa Ul U3rOTOBIEHHUSI HHCTPYMEHTOB. /JIek/

7.2

Cranmy Ui pesKyIIero HHCTPyMEHTA. YTIIEPOANCThIE
MHCTPYMEHTAJIbHBIE CTANU. JIeTupoBaHHbIE
HMHCTPYMEHTAJIbHBIE CTAIH. BBICTpOpEKyILUE CTaNN.
Cranu 11 U3MepUTENbHBIX HHCTPYMeHTOB. IlITamnoBsle
ctanu. Cranu JUis ITaMIIOB XOJOJHOIO
nedopmupoBanus. Ctamy IS MITaMIIOB TOPSIIEro
nedopmupoBanus. TBepble cIutaBbl. AlMa3s Kak
MaTepHa I U3TOTOBICHUS HHCTpyMeHTOB. /TIp/

7.3

Cranu uist pexyIero HHCTPYMEHTa. Y TJIepOANCThIE
HHCTPYMEHTAJIbHBIC cTalu. JIerHpOBaHHbIC
HHCTPYMEHTAJbHBIC CTANIU. BBICTpOpEKyILIUE CTAH.
Crany U1 I3MEpUTEIBHBIX HHCTPpYyMeHTOB. [1ITammoBbie
crayu. Crany JUist ITaMITOB XOJIOIHOTO
nedopmupoBanus. CTanu Ajsl ITaMIIOB TOPSIYETO
nedopmupoBanus. TBepabie CIUTaBel. AMa3 Kak
MaTepHall JIJIsl U3TOTOBIICHHUS UHCTPYMEHTOB. /Cp/

Kon
3aHATHUS

HaumenoBaHue pa3iesoB U TeM /BU/ 3aHATHSA/

Cemectp
/ Kype

Yacos

IIp.moar.
4yacos

IIpumeyanue

Pa3nen 8. Ctajm u ciJ1aBBI ¢ 0COOBIMH CBOWiICTBAMH

8.1

Knaccudukarms Koppo3HOHHOCTONKHX CTalel u
CIIaBOB. XpOMHUCTBIE cTany. JKapocTOHKOCTb,
YKapOCTOMKHE CTAIIN U CIUTaBHL. JKaponpoyHOCTS,
KapOIPOYHBIE CTANHN U CIIIaBbl. Kimaccudukaris
JKapoIPOYHBIX CTajJel U CIIaBoB. MarHUTHbIE
Marepuansl. O0mmue cBeieHns 0 peppoMarHeTHKAX.
MarauTomMsrkiue MaTepraisl 1 TpeOoBaHUS,
IpeAbsaBIseMble K HUM. M30TpoHas 1 aHU30TPOIHAS
JNMEKTPOTEXHUYECKASCTANb U €€ TepMUUecKas 00paboTKa.
[epmarmon u anscuepsl. MarHUTOTBEPABIC MaTEPHAIBI
1 TpeOOBaHNUS, MPEAbIBIsIEMbIe K HUM. CTamy Ams
MOCTOSHHBIX MarHUTOB. JINTbIe MAarHUTOTBEP/BIC CILTABHI
JUIS IOCTOSIHHBIX MAarHUTOB, UX CTPOEHUE, TEPMUYECKas
00paboTKa M MarHUTHBIE CBOMCTBA. BIUsHIE MarHUTHOM
U KpUCTAIIOTrpahUuecKoil TEKCTyphl Ha MATHUTHBIC
cBoiicTBa. AMop(HbIe criaBbl. CIiiaBbl C 3aJaHHBIM
TeMITepaTyPHBIM K03 (HUIINESHTOM JIMHEHHOTO
pacmmperus. CIDIaBeI ¢ 3aaHHBIM KO QUITIEHTOM
Monyist ynpyroctu. Crassl ¢ "a¢dexrom namstu
dopmbr". /JTex/




8.2

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. CTamy 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. CIiaBbl C 3aaHHBIM
TeMITepaTyPHBIM K03 (HUIINESHTOM JIMHEHHOTO
pacmmpenus. CIDIaBeI ¢ 3aaHHBIM KO PUITIEHTOM
Monyist ynpyroctu. Crassl ¢ "a¢dexrom namstu
dopmsr". /Tlp/
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Kraccudukanust Koppo3HOHHOCTOWKHUX CTajei 1
CILUIaBOB. XPOMUCTBIE cTanu. JKapocTOMKOCTS,
JKapOCTOMKME CTalU U CILIaBbl. 2Kaponpo4HOCTS,
XKapOoIPOYHbIE CTAIN U ciulaBbl. Kinaccndukanms
JKapOIPOYHBIX CTaJIed ¥ CIIaBOB. MarHUTHBIE
Matepuainsl. O0mmme cBeneHns o heppoMarHeTHKaXx.
MarauToMsIrkue MaTepuansl 1 TpeOoBaHHUs,
MpeAbsBIsieMble K HUM. M30TporHas 1 aHU30TpOIHAs
ANEKTPOTEXHUIECKASICTANB U €€ TepMHIecKast 00paboTka.
Iepmanoun u anscugepsl. MarHUTOTBEpAbIE MaTEPHATIBI
u TpeboBaHus, IpeaAbsBIsieMble K HUM. CTanu ans
ITOCTOSTHHBIX MarHUTOB. JINTBIe MAarHUTOTBEP/IBIC CILIABEI
JUISL TIOCTOSIHHBIX MAarHUTOB, UX CTPOCHHUE, TEPMUYECKAS
00paboTKa 1 MarHUTHBIE CBOMCcTBA. BiusHNEe MarHUTHOM
U KPUCTAIIOTrpapUIeCcKOi TEKCTYyphI HA MArHUTHBIC
cBolicTBa. AMopdHbIe cruiaBbl. CIUIaBbI € 32JaHHBIM
TeMIIepaTyPHBIM K03()(HUINECHTOM JIMHEHHOTO
pacummpenusi. CInIaBbl ¢ 3aJaHHBIM KO3 QUIIMECHTOM
Moayns ynpyroctd. Ciassl ¢ "3 GeKToM TaMATH

¢dopmsr". /Cp/

Kona
3aHATHS

HaumeHoBaHue pa3aejioB U TeEM /Bl/ljl 3aHATHSA/

Cemectp
/ Kype

Yacos

p.noar.
94acoB

IIpumeyanue

Pa3nen 9. MarepuasioBeaeHne I{BETHBIX CIJIABOB

9.1

OO01as XxapakTepHCTHKA LBETHBIX CIJIABOB U MX POJIb B
COBPEMCEHHOH TeXHHKe. Mens 1 ee ciiaBel. CTpoeHHe H
cBoiictBa Menu. BiusHue npumeceit. JlatyHu, OpoH3HI,
MeIHOHHKEJIEeBbIE CIUIaBbl, UX CBOMCTBA U IPUMEHEHHE.
ANIOMHUHUI U CIIaBBI HA €r0 OCHOBE. JIUThIE 1
nedopMHupyeMbIe CITaBBI ATFOMHUHIS. TepMUIecKn
ynpouHsieMble cIaBbl. Da30BbIe MPEBPAICHUS B THTAHE
U €rOo CIUIaBax.

CrutaBsl Ha OCHOBE THTaHa, HX 00paboTKa, CBOICTBA U
IpuMeHeHne. TyromiaBKue MeTauIbl M UX CIIIaBsl. /JIex/

9.2

OO0m1ast XapaKTepUCTHKA [[BETHBIX CIJIABOB M UX POJIb B
COBpEMEHHOM TexHHuKe. Menpb U ee ciuiaBel. CTpOCHHE U
cBoiictBa Menu. Bimstaue npumeceii. JlaTyHu, OpoH3EHI,
MEIHOHHKEIIEBBIE CIUTABhI, NX CBONCTBA U MPHMEHEHHE.
ANIOMHHUN M CIUIaBHI HA €ro ocHOBE. JIuThIe U
nehpopMUpyeEMbIE CIUTaBbI aTFOMUHUS. TepMudecku
yrnpouHsieMble cruiaBel. Da3oBble MpeBpaIleHNs B THTAHE
U €ro CIUIaBax.

CriaBel Ha OCHOBE THTaHa, X 00paboTKa, CBOWCTBA U
npuMeHeHne. TyrormiaBkiue MeTautbl M uX cruiassl. /TIp/




9.3

OO1mas xapaKTepUCTHKa IBETHBIX CIUIABOB U HX POJIb B
COBPEMEHHOH TexHHKe. Menb U ee craaBbl. CTpoeHue U
cBoiictBa Menu. Bimstaue npumeceit. JlaTyHu, OpoH3EI,
MeTHOHHKEJIEBbIE CIUIABBI, UX CBOMCTBA U IPUMECHCHHE.
ATIOMUHUH U cIIIaBbl HA €ro ocHOBE. JIuThle u
JehopMHUpyeMBble CIIaBbl AMOMHUHMS. TepMuueckn
yIpodYHseMble CIUTaBbl. Da30BbIe IPEBPAIICHUS B THTAHE
U €TO0 CIUIaBax.

CriaBel Ha OCHOBE THTaHa, X 00paboTKa, CBOWCTBA U
npuMeHeHre. TyroraBKie MeTauTbl U UX CIUIaBbL. /J1ab/

9.4

Oo0mmas xapaKTepHUCTHKa IIBETHBIX CIUIABOB U MX POJIb B
COBPEMEHHOH TexHHKe. Menb 1 ee craBel. CTpoeHHE U
cBoiicTBa Meau. Bnusinue npumeceii. JlaTynu, OpoH3bl,
MeIHOHHKETIEBBIE CIUIABBI, UX CBOMCTBA U IPUMEHEHHE.
AIOMMHUH U CILIaBBI HAa €r0 OCHOBE. JIUThIE U
JedopMupyeMble CIIIaBbI ATIOMUHES. TepMUdecKn
ynpouHsieMble cIIaBbl. Da30Bble MPEBPAICHUS B TUTAHE
U €T0 CIUIaBax.

CruraBBl Ha OCHOBE THTaHa, UX 00paboTKa, CBOIHCTBA U
npuMeHeHne. TyromiaBkie MeTauibl U uX cruiaBel. /Cp/

Kon
3aHATHS

HaumenoBanue pa3aesioB 1 TEM /Bun 3anATHS/

Cemectp
/ Kype

Yacos

p.moar.
4acoB

IIpumeuanne

Paznes 10. [lopomkoBbie 1 KOMIO3UIIUOHHbIE
MaTepUAaJIbI

10.1

[opoukoBble (MeTaITOKEpaMHYECKHIE) MaTEPHUAbI.
TexHomnorus nony4yeHus, BUABI TOPOLIKOBBIX
MaTEepUaJIOB, UX CBOMCTBAa. KOMIIO3ULIMOHHBIE
Matepuansl. O0mas xapakTepHCTHKA U KIIaCCU(PHUKAIIHS.
IIpuHIMIBI BEIOOPa MaTepHaIoB MATPHULIEI U
HAIOJIHUTEIS. BOTOKHUCTBIE M AUCTIEPCHO-YIPOYHEHHBIE
KOMITO3UTHI X TpAMeHeHue. /JIek/

10.2

INopomkoBble (METAIIOKEPaMUIECKUE) MaTECPHATIBL.
TexHOIOTHUsI TOy4YeHNUS], BUbI HOPOIIKOBBIX
MaTepHaloB, X cBoiicrBa. Kommoszuunonnsie
Matepuaibl. O0IIas XapakTeprUCTUKA U KilacCu(puKarus.
ITpuHIMIE! BEIOOPA MaTepHaIOB MATPHULIEI U
HAaIOJIHUTENS. BONOKHUCTBIE M AUCTICPCHO-YIIPOYHEHHBIE
KOMITO3HTHI MX TpuMenenwe. /I1p/

10.3

TopoIkoBbie (METAUIOKEPAMUYECKUE) MaTCPHAIBL.
TeXHOIOTHsI IOTyYCHUS, BUIBI TIOPOIIKOBBIX
MAaTepHaioB, ux cBoicTBa. KoMIo3unoHusie
Mmarepuanbl. OOIas XapaKTepUCTUKA U KIAaCCU(UKALIHSL.
IpuHIUIB BEIOOpa MaTEPUATIOB MATPHIIBL U
HAMOJHUTENS. BOIOKHUCTHIE M AUCTIEPCHO-YIIPOYHEHHBIE
KOMIIO3UThI UX puMenenue. /Cp/

Kon
3AHATUSA

HaumenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/

Cemectp
/ Kvype

Yacos

p.moar.
4acoB

IIpumeuyanue

Pasznen 11. O01mme cBeeHNsT 0 HEMETAJLIMYECKHX
MaTepHajiax




OCHOBHBIE TPYIIIBI HEMETAINIECKIX MAaTePHAIOB.
Bubsl xXuMHUeCKOi CBsSI3M B HEMETAIINIECKUX
Marepranax. OcobeHHOCTH cBOHCTB. ObmacTi
MIPUMEHCHHS HEMETAUTNIECKIX MAaTePHAIOB B TEXHUKE B
Ka4eCTBEe KOHCTPYKIMOHHBIX, (PPUKIIHOHHBIX,
aHTHU(QPUKIMOHHBIX, TEIIO3aLIUTHBIX,
TETI03BYKOM30IIAIIOHHBIX, SIEKTPOTEXHUIECKIX
MaTepHayoB u T.1. [loauMepHbIe MaTepHabL.
Kiaccudukanus NoJIMMEepHbIX MaTepHaIoB 110 UX
CTpoeHHI0. TepMoruIacTHIHBIC TOTUMEPHI, HX
(u3IIeCcKOe COCTOSIHNE B 3aBHCUMOCTH OT TEMIICPaTypHI.
OO011ast XxapaKTepUCTHKA, UX BUIIBI, CBOMCTBA U 00JacTh
MpUMeHeHHUs. TepMOopeakTUBHBIE MTOTUMEPBI, UX
XapakTepucTuku. [macTtMacchl, MX cOCTaBEl, CBOMCTBA.
Hanomaurenu, ”HTHONTOPHI, aKTHBU3AaTOPEI B
mnacTMaccax. X BlIusHUe Ha CBOMCTBA IIacTMacC.
[TmacT™Macchl ¢ MOPOIIKOBEIMHU, BOJIOKHHCTBIMH U
JMCTOBBIMH HanoJaHuTesIMU. [TopomacTs! u
neHoriacTel. Pe3nHa. Byl pe3MHOBBIX MaTepUasoB.
IIpouecchl ByaKkaHU3alMU PE3UHOBBIX MaTE€PUAIIOB.
Crapenne pe3unsl. CTpoeHne, CBOiicTBa U 0071aCTH
npumerneHns. Crexna. Heopranuueckue crekna, uX BHIBI
n obnacty npuMeHeHust. OpraHu4ecKle CTeKia, nx
IIpEeUMyIIecTBa U HepocTaTKH. O0JIaCTH HCTIOJIB30BaHMUS.
Curamnsl. [TomynpoBogarkoBbie MaTepuaisl. O0mue
CBEJIEHUsI 0 MoNynpoBogHNKaX. COOCTBEHHAs U
MIpUMeCHas IPOBOJUMOCTh MOIYIPOBOTHUKOB. JJOHOPHI 1
akmenTopbl. OCHOBHBIE AIEKTPOGH3HUECCKIE
XapaKTEePUCTUKHU MTOIYIPOBOJHHKOBBIX MATEPHAIIOB.
@DoTONpPOBOAUMOCTS NOTYTPOBOAHUKOB. DIEMEHTaPHBIE
TTOTYIPOBOJHUKH H TIOJTYTTPOBOTHIKOBBIC XHMHUUECKHE
coequHeHus. ['epMaHuil U KpeMHUI, UX CBOMCTBA U
npuMeHenue. /Jlex/

11.2

OCHOBHBIE IPYIIIBI HEMETAININYECKIX MaTepPHAOoB.
Buabl XUMHUECKOH CBSI3M B HEMETAIIMIECKUX
Marepuanax. OcobeHHocTH cBOHCTB. O0macTi
IIPUMEHEHUS HEMETAINIECKIX MaTepPHAalIoB B TEXHUKE B
KauyecTBE KOHCTPYKIMOHHBIX, (PPUKINOHHBIX,
AHTU(PUKITMOHHBIX, TEIUIO3AIINTHEIX,
TETI03BYKOM30IAIOHHBIX, SIEKTPOTEXHUIECKIX
MaTepuanos u T.1. [loauMepHble MaTepUabl.
Kiraccudukanus moJMMepHbIX MaTepHaoB 110 UX
CTpoeHHI0. TepMorIacTHIHBIC TOTUMEPHI, HX
(u3HUecKoe COCTOSIHUE B 3aBUCUMOCTH OT TEMIICPaTypHL.
OOG1as XxapakTepHCTHKa, UX BUJIBI, CBOMCTBA M 001aCTH
IIpUMEHEHHs. TepMOopeakTHBHBIC TTOTMMEPBL, HX
XapakTepucTHkH. IlnacTMaccsl, UX cOCTaBbl, CBOMCTBA.
Hanonaurenu, ”HTHOUTOPBI, AKTUBU3AaTOPHI B
mnacTMaccax. X BlIusHHUEe Ha CBOWCTBA I1acTMacC.
[TmacTMacchl ¢ MOPOIIKOBEIMHU, BOJIOKHICTBIMH U
JIUCTOBBIMH HamonHuTemsiMu. [lopomnacTst u
ne”onnacTsl. Pesuna. Bubl pe3sMHOBBIX MaTepUaoB.
[Ipomecchl ByIKaHU3aIWH PE3HHOBBIX MaTEPHaJIOB.
Crapenue pe3unsl. CTpoeHue, CBOWCTBA U 00JIacTH
npumeneHus. Crekna. Heopranuueckue crekna, ux BUIbI
n obynacty npuMeHeHust. OpraHuYecKre CTeKIa, nX
IIpeuMyIIecTBa U HepocTaTku. O0JIacTH HCIIOIB30BaHMUS.
Curamnsl. [TomynpoBogarkoBble MaTepuaisl. Oomue
cBeJeHus 0 noaynpoBogHukax. CoOcTBeHHas 1
IIpUMecHast IPOBOJMMOCTE ITOJIYIPOBOTHUKOB. JJOHOPEI 1
akuentopbl. OCHOBHBIE ANEKTPOHUZNIECKIES
XapaKTEePUCTUKHU MOIYIPOBOJHUKOBBIX MaTEPHAIIOB.
DoTONpPOBOAMMOCTb NOTYTIPOBOJHUKOB. DIEMEHTAPHBIE
TIOTYIIPOBOJHUKH M TIOJTYTIPOBOAHMKOBBIC XUMHUUECKHE
coeauHeHus. ['epMaHuil 1 KpEMHUI, UX CBOMCTBA U
npumMenenue. /TIp/




11.3 OCHOBHBIE TPYIIIBI HEMETAINIECKIX MAaTePHAIOB. 5 2 0
Bubsl xXuMHUeCKOi CBsSI3M B HEMETAIINIECKUX
Marepranax. OcobeHHOCTH cBOHCTB. ObmacTi
MIPUMEHCHHS HEMETAUTNIECKIX MAaTePHAIOB B TEXHUKE B
Ka4eCTBEe KOHCTPYKIMOHHBIX, (PPUKIIHOHHBIX,
aHTHU(QPUKIMOHHBIX, TEIIO3aLIUTHBIX,
TETI03BYKOM30IIAIIOHHBIX, SIEKTPOTEXHUIECKIX
MaTepHayoB u T.1. [loauMepHbIe MaTepHabL.
Kiaccudukanus NoJIMMEepHbIX MaTepHaIoB 110 UX
CTpoeHHI0. TepMoruIacTHIHBIC TOTUMEPHI, HX
(u3IIeCcKOe COCTOSIHNE B 3aBHCUMOCTH OT TEMIICPaTypHI.
OO011ast XxapaKTepUCTHKA, UX BUIIBI, CBOMCTBA U 00JacTh
MpUMeHeHHUs. TepMOopeakTUBHBIE MTOTUMEPBI, UX
XapakTepucTuku. [macTtMacchl, MX cOCTaBEl, CBOMCTBA.
Hanomaurenu, ”HTHONTOPHI, aKTHBU3AaTOPEI B
mnacTMaccax. X BlIusHUe Ha CBOMCTBA IIacTMacC.
[TmacT™Macchl ¢ MOPOIIKOBEIMHU, BOJIOKHHCTBIMH U
JMCTOBBIMH HanoJaHuTesIMU. [TopomacTs! u
neHoriacTel. Pe3nHa. Byl pe3MHOBBIX MaTepUasoB.
IIpouecchl ByaKkaHU3alMU PE3UHOBBIX MaTE€PUAIIOB.
Crapenne pe3unsl. CTpoeHne, CBOiicTBa U 0071aCTH
npumerneHns. Crexna. Heopranuueckue crekna, uX BHIBI
u obnactu npuMeHeHus. OpraHudyeckue CTeksa, ux
IIpEeUMyIIecTBa U HepocTaTKH. O0JIaCTH HCTIOJIB30BaHMUS.
Curamnsl. [TomynpoBogarkoBbie MaTepuaisl. O0mue
CBEJIEHUsI 0 MoNynpoBogHNKaX. COOCTBEHHAs U
MIpUMeCHas IPOBOJUMOCTh MOIYIPOBOTHUKOB. JJOHOPHI 1
akmenTopbl. OCHOBHBIE AIEKTPOGH3HUECCKIE
XapaKTEePUCTUKHU MTOIYIPOBOJHHKOBBIX MATEPHAIIOB.
@DoTONpPOBOAUMOCTS NOTYTPOBOAHUKOB. DIEMEHTaPHBIE
TTOTYIPOBOJHUKH H TIOJTYTTPOBOTHIKOBBIC XHMHUUECKHE
coequHeHus. ['epMaHuil U KpeMHUI, UX CBOMCTBA U
npumeHenue. /Cp/

3.0IEHKA KAYECTBA PEAJIM3AIIMU JUCHUILIJTMHBI (MOAY JIS)

3.1. Texkyumuii KOHTPO.JIb

@DopMBI B BHIBI TEKYIIETO KOHTPOJIS MO TUCIUIUINHE, BUJIBI 3aIaHAH, KPUTSPHH MX OIICHHUBAHHS, paciipeaeieHie OaIoB Mo BHIaM
Tekymero koHTponst B BPC (npu ucnons30BaHmm) pa3padbaTIBAIOTCS MPENOAABATEIEM TUCIUIIIMHEL C YIETOM €€ CIeIU(DUKH 1
JIOBOJISITCS IO CBECHUSI 00YYAIOIIMXCS HA IEPBOM Y4COHOM 3aHSTHH.

Texymuit KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISCTCS MTPENoAaBaTeIeM TUCHUILIHNHBI B paMKaX KOHTAKTHOH paboTHI U
CaMOCTOSATENFHOM PaboTHI 00yJaroImxcs.

Bo3MmoxxHBI pa3nuaHble (JOPMBI IPOBEACHHS TEKYIEH aTTeCTAIH: YCTHBIA OTBET, THCHMEHHBIN OTBET, KOMITBIOTEPHOE
TECTUPOBAHNUE, BBHIITOJHEHUE MPAKTUYECKOTO 3a/IaHUs B JIEKTPOHHON HH(OpMannoHHO-00pa3oBarenbHoi cpene (DOC).

s ukcrpoBaHns pe3ynbTaToOB TEKYIIEro KOHTPOJIS MOXKeT Mcroib3oBathest DVOC.

3.2. [IpoMe:xyTOUHAs aTTeCTAUS

ITpomexyTodHas aTTeCTAIHS 110 TUCIATUIMHE MPOBOIUTCS C UCIIOIB30BAHUEM BOTIPOCOB U 3a/IaHUI U3 KOMITJICKTa OIIEHOYHBIX
Mmatepuanos (KOM) mo mucuuruine.
Onenka c(OpMUPOBAaHHOCTH KOMIETEHIIMH (YACTH KOMIIETEHIINN) OCYIIIECTBIAETCS] HA OCHOBE OLICHKH:

0 3HAHUEBBIX PE3YJIbTATOB — MPOBEPSIOTCS YePe3 TECTOBBIC 3aJaHUs C BEIOOPOM OJJHOTO MIJIM HECKOJNBKUX IPaBHIIBHBIX
OTBETOB, a TAKXKE UEPE3 YCTHBIN MM MUCbMEHHBIN OTBET HA TEOPETUUECKUE BOIIPOCHL;
O YMEHHUH U BIaJCHUI — MIPOBEPSIOTCS depe3 BBIIIOJIHEHUE MPAKTHYECKUX, Ta00PaTOPHBIX WM MPOEKTHBIX 3aJaHUi, a

TaK)Ke yepe3 pelieHrue TUIIOBBIX NPodhecCHOHATbHBIX 3aad.

Kpurepun orieHHBaHNS TEOPETHYECKUX BOIIPOCOB M TECTOBBIX 3aJaHUIL:

«otugHo» — 90-100% npaBUIIbHBIX OTBETOB;

«xopomuo» — 76—-89% npaBUIBHBIX OTBETOB;

«YIOBJIETBOPUTEIBHO» — 60—75% mNpaBUIBHBIX OTBETOB;

«HEYIOBIICTBOPUTENBHO» — MeHee 60% TpaBHIIEHBIX OTBETOB;

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

«He3ayTeHo» — MeHee 60% NpaBUIIBHBIX OTBETOB.

Kpurtepun orieHUBaHUS MPAKTHUSCKUX (MIPAKTHKO-OPHEHTHPOBAHHBIX) 3a1aHU:

0 OTIIMYHOY» — 3aJ]aHUE BBIIIOJIHEHO MOJHOCTHIO, 0e3 OmMOOK M HeMOoYETOB; MPOAEMOHCTPHPOBAHO CBOOOTHOE BIIATCHNE
MaTepualioM, yMEHHE IPUMEHATh 3HAHUS B CTAaHAAPTHBIX M HECTAHIAPTHBIX CUTYalUsX;

O «XOpOILOY» — 3aJIaHKE BHIITOJIHEHO IOIHOCTEIO, IOMYIICHBI He 0oJiee OHOW HEerpy0oil ONIMOKH M OJJHOTO-IBYX
HEJI0YETOB;

O «YIOBJIETBOPUTEIHLHO» — 3aJlaHUE BBHIMOJIHEHO HE MEHee 4eM Ha 2/3; NomyLIeHbl oJHa Ipy0as win ABe-TpU HerpyObie
OLIMOKH, HO O0IIast JIOTHKA PEeLICHHs] COXPaHEHa;
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«HEYIOBJICTBOPUTENBHOY» — 3a/laHHE BBHINIOJIHEHO MEHee ueM Ha 2/3; HOIyleHbl TpyOble OMUOKU, CBHACTENBCTBYIONIHE O
HETIOHUMAaHHUH CyTH 3a/laHHs MM OTCYTCTBUH HEOOXOAUMBIX YMEHUIH;
«3auTeHo» — 60—100% npaBUIIbHBIX OTBETOB;
«He3aYTeHo» — MeHee 60% MIpaBUIIbHBIX OTBETOB.
O0111Ee TOT0XKEHUS:
Bo3MoxkHBI pazinnuHble (OPMBI IPOBEICHHS IIPOMEXYTOYHOM aTTECTalluH: YCTHBIH OTBET, IMCHbMEHHBIH OTBET, KOMITBIOTEPHOE
TECTHUPOBAHUE, BHITOJHEHNE MPAKTHUECKOTO 3aaHUs B AIEKTPOHHOHN HH(popMamoHHo-00pa3oBaTensHoi cpene (QMOC).
Kaxsit o0y4aromuiics HoMy4JaeT YHUKAIbHBIN BapUaHT 3aaHNH, CHOPMUPOBAHHBIN U3 KOMIUIEKTa OLICHOUHBIX MATEPHATIOB.
HTorosas olieHKa BBICTABIAETCA C YIETOM KaK TEKYIIEro KOHTPOJIs (IIPU HAIUYUH), TaK U Pe3yIbTaTOB IPOMEKYTOUHON
aTTECTAIlHH.
KoMIIIeKThI OIIeHOYHBIX MaTepHAaIoB pa3padaTeIBaloTcsa Ha Kadeape n cooTBeTcTBYIOT TpebosanmaM PI'OC BO, coneprxanmio
pabodeit mporpaMMbl U MHAUKATOPaM KOMIIETEHIUH B 9acTH, (OPMHUPYEMOil B paMKax AUCIUILUINHEIL.

4. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECHIEYEHUE JUCIUITIJINHBI (MOY JISA)

4.1. PexomeHnayemas JiuTepaTrypa

4.1.1. OcHoBHas IMTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBo, rog, Omn.aapec
JI1.1 | 3emckos IO. I1., MarepuanoBeaeHue: yaeOHoe mocooue Boponex: https://biblioclub.ru/in
Trauenko 1O. C., Boponexckuit dex.php?
Jluxauena JI. b., rOCyIapCTBCHHBIH page=book&id=14197
Ksamnun b. M. YHHUBEPCHUTET 7
HHKCHEPHBIX
TexHonorui, 2013
JI1.2 | Canynos C. B. MarepuanoBeieHIe Canxkr-IlerepOypr: http://e.lanbook.com/b
Jlans, 2015 ooks/element.php?
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y4eOHUK dex.php?
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JI1.6 | Tymma JI. A. MarepuanoBeicHUE: TPAKTUKYM KpacHosipck: https://biblioclub.ru/in
Cubupckuii dex.php?
roCyJapCTBEHHBIN page=book&id=42889
TEXHOJIOTUICCKHIA 1
YHHUBEPCHUTET

(Cu6I'TY), 2014

4.2.1 IlepeveHb THIEH3UOHHOIO M CBOOOHO PACIIPOCTPAHAEMOI0 NPOTPAMMHOIO0 0GecreyeHus

KoMIutekT THIeH3HoHHOT0 B CBOOOIHO pacIipoCTPaHAEMOro IIPOrPaMMHOTO 00ECIEUCHNUS, B TOM YHCIIC OT€IECTBEHHOTO
HPOU3BOJCTBA, KOTOPBHIM 0OOeCTIeueH YHUBEPCUTET:

1. Onepanmonnas cucrema Microsoft Windows (Bepcun, monnepxusaemsie TY YI'MK) miti oTedecTBeHHBIE OIICpalliOHHEIE
cucTeMsl Ha 6a3e Linux, COOTBETCTBYIOIIME TPpeOOBaHUAM HH(POPMAIIIOHHOH 0€30MacHOCTH U MOAIEpKUBaeMble HHPPACTPYKTypoid
YHHUBEPCHTETA.
2. ArtuBupyc Kacriepckoro (IMIieH3npoBaHHOE aHTHBHPYCHOE pelIeHne, mpuMersseMoe B U T-mHppacTpykType YHHBEpPCUTETA).
3. CpenctBa cereBoii 6e3omacHoCTH U (uabTpanun Tpaduka SkyDNS.
4. OducHoe mporpaMMHOe obecrieueHue cemeiicTBa Microsoft ninu coBmectumblit oducusiii maket («P7-Oducy, OnlyOffice,
LibreOffice), obecnieunBaromuii paboTy ¢ TEKCTOBBIMH TOKYMEHTAMH, IEKTPOHHBIMH TAOJHUIIAMH, TPE3CHTAIMSIMUA U 0a30BBIMH
(hopmaramu oOMeHa.
5. Bpay3eps! u cpeacTBa goctymna k Bed-pecypcam (Snmexc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha paboTy ¢ DUOC, OMOIMOTEYHBIME U 00Pa30BaTEIFHBIMU OHJIAHH-IUTAT(OPMAMH, C YCTAHOBICHHBIMU

ceprudpukaramu Mualludpsr PO.

6. CpenctBa paboThI ¢ apxuBaMu U (aitioBoi cucteMoit (Hapumep, 7-Zip, WinRAR nnm BeTpoeHHBIE CpeACTBa ONePaiOHHOI
CUCTEMBI).
7. CpenctBa mpocmoTpa 1 00pabotkn PDF-nokymentoB Adobe Acrobat Reader, mmu BectpoeHnsie cpenctsa OC.
8. I'padmaeckuii pegakrop Paint. NET wm ero kpoccruatdopmennsie ananoru (GIMP u np).



https://biblioclub.ru/index.php?page=book&id=141977
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https://biblioclub.ru/index.php?page=book&id=259154
https://biblioclub.ru/index.php?page=book&id=428891

9. Texcrosslit penakTop Visual Studio Code mmu coBMecTUMbIE KPOcCIIaT(GOPMEHHBIE PEIICHHS C OTKPBITHIM HCXOIHBIM KOTOM.

4.2.2 [lepeuens npogeccuoHAIbHBIX 023 JAHHBIX 1 MH(POPMALUMOHHBIX CIPABOYHBIX CHCTEM

4.2.2.1 | CnpaBounas npasoBas cuctema Koncynprantllnoc

4.2.2.2 | Poccuiickue ®ypHabl B CBOOOJTHOM JTOCTYIIEe HAYYHOM deKTpoHHOM Onbnmmoreka eLIBRARY.RU

5. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJIS)

5.1 O6mas xapaKTepuCTHKA y4eOHbIX ayIMTOPHii 1 HHBIX NOMelIeHU

Jucuuninza (MOayJb, IPAKTHKA) pealn3yeTcs B y4eOHbBIX ayAUTOPHUSX AJIsI IPOBEACHHS yueOHBIX 3aHATHH, OCHAICHHBIX
000pyIOBaHHEM M TEXHUUECKIMH CPEICTBAMH 00YUCHUSL.

Y4eOHBIE ayTUTOPHH JJISI IPOBEACHHS 3aHATHH JIEKIIMOHHOTO THIIA YKOMIIICKTOBAHBI Y4eOHOH MeOeTbi0 1 TEXHHYECKUMH
cpeAcTBaMU 00yUIEHUS: MyIbTUMEINITHOE 000pyAOBaHHE JUIA IIPEIOCTaBICHUS yueOHOI HH(OopManuy ayAuTOPHH (CTAI[IOHAPHOE
WK TIEpEHOCHOE) U (IIPU HEOOXOJMMOCTH) 3BYKOYCHIIMBAIOIIee 000pyAOBaHKE (CTAlHIOHAPHOE HIIH IIEPEHOCHOE).

YueOHbIe ayANTOPHUH VIS IPOBEICHHUS IPAKTHUECKUX 3aHATHIH, B TOM YHCIIe CEMUHAPCKOTO THIIA, TPYIIIOBEIX U HHIWBHIYaIbHBIX
KOHCYJBTAIHH, TEKYIIEro KOHTPOJIS M IIPOMEKYTOTHON aTTECTAIIMN YKOMIUICKTOBAHBI YIeOHOH MeOETIbI0 M TEXHIUECKAMH
cpeacTBaMu 00y4eHUs: MyJIbTUMEINITHOE 000py10BaHHUE (CTALlMOHAPHOE WIIM TIEPEHOCHOE) U (IIPU HEOOXOIMMOCTH)
3ByKOYCHJIBAIOIIEe 000pYyI0BaHME (CTALMOHAPHOE MIIN TIEPEHOCHOE).

IMTomemeHne o1 CaMOCTOSTENBEHOM Pa0OTHI OCHAIICHO KOMITBIOTEPHOM TEXHUKOH C BO3MOKHOCTBIO TIOAKITIOUCHHUS K CETH
"UnTepHer" u 00ecTieyeHneM IOCTyTa B ANEKTPOHHYIO HHPOPMAIIIOHHO-00pa30BaTENbHYIO CPEy.

AKTyallbHbIE CBEJICHUS O HATMUYUHU 000PYIOBAHHBIX YU€OHBIX KAOUHETOB M OOBEKTOB JJIsl IPOBEACHUS IPAKTHYECKHUX 3aHIATUN
HpeCTaBIICHBI B CIEUANEHOM pa3zene «CBeleHust 00 00pa3oBaTenbHOM OpraHu3aun» OpUINaIbHOTO CaiTa YHHBEPCUTETA.

5.2 IlepeyeHb cnenUATU3MPOBAHHBIX AYIUTOPHUI, OCHAILICHHBIX J1a00PATOPHBLIM 000pYy10BaHHEM (3AI0JIHSAETCS IPH
He00X0IMMOCTH)

Ayn. Ne | Hasuauenne | OcHaleHnue

6. METOIUYECKHUE YKA3ZAHUSA /I OBYYAIOIIUXCA ITIO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

Meroaudeckue yka3aHus A 00y4aromuXcs 10 OCBOSHHIO AUCIIUTLTHHEI

- Uzyuenne pabodeii mporpaMMbl TUCIAIUTAHEL.

- Ob6s3aTenbHas MOATOTOBKA K IPAKTHIECKUM 3aHATHSAM.

- M3yuenue OCHOBHOM M JIONOJIHUTEIBHON JIUTEPATypPhl, HHTEPHET-UCTOYHUKOB.
- BeinosiHeHHe BCeX BHOB CAMOCTOSITENILHON PaOOTHI.

D¢ dexTuBHOE OCBOCHNE AUCIUILUINHEI MPEAIOIaraeT PeryIsapHOe IOCEIeHHEe BCeX BUIOB ayAUTOPHBIX 3aHATHUI, BEITOIHEHUE
TUIAaHA CAMOCTOSTEIBHON paOOTHI B TOJTHOM 00BbEME U IMTPOXOXKICHUE aTTECTALMH B COOTBETCTBUH C KAJICHIAPHBIM YYSOHBIM
rpapuKoOM.

CTyneHTy peKOMEHIyeTCsS O3HAaKOMHTBCS CO CIIMCKOM OCHOBHOH M IOTIOJHHUTEIBHOM MuTepaTypsl. JlocTyn K HH(POPMAIIMOHHBIM
pecypcam OuOIHOTEKH U MHPOPMAIIMOHHO-CIIPABOYHBIM cHcTeMaM ceTH "MHTepHeT" opraHu30BaH B YUTAJILHOM 3ajie OUOIHOTEKH
co cranmonapubix [I19BM, 6o ¢ nuunoro [I9BM (HOyTOyKa, IIIaHIIETHOTO KOMIIBIOTEPA WITH HHOTO MOOMJIBHOTO YCTPONCTRA)
MIOCPEICTBOM OECIPOBOTHOTO AOCTYTIA IIPH aKTHBAIIMN HHANBHIYAIBHOM yUETHOH 3aITHCH.

[Nonp30Banne HHGOPMALMOHHBIMU PECYPCAMH PACIIUPSAET BO3MOKHOCTH OCBOCHHUS TEOPETHUECKOTO KypCa, BBIIOTHEHHS
CaMOCTOSATENIBHOM PaboTHI.

[TpakTHyeckne 3aHATHS BKIIOYAIOT B ce0sI OCBOCHHE IEHCTBHMN, 00CyXIeHne Ipo0IieM 1o OCHOBHEIM pa3zeiaM Kypca u
HaTpaBJICHBI

Ha yrayOlieHHe U3y4eHHOTO0 TEOPETUYECKOro MaTeprana U Ha IPUoOpeTeHne YMEHUH 1 HaBBIKOB.

CamocTosTenbHas padoTa CTY/ICHTOB BKIIFOYAET OCBOCHUE TEOPETHYESCKOTO MaTepHaia, IIOATOTOBKY K BHITOJHECHHIO 33/IaHUN
IIPAaKTUYECKUX 3aHATUH, U IOATOTOBKY K aTTECTAlUU.

MeTtoauveckue peKOMEH 1Al 10 OpraHu3alKi 00pa30BaTENILHOTO Mpoiiecca At 00y4eHUs MHBAIU/IOB U JIMIL C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMH 3/10POBbS

IIpu HEOOXOMUMOCTH ITPOrpaMMa AUCIUILINHBI MOKET OBITh aJaTHPOBAHA ISl HHKITFO3UBHOTO 00YUYESHHSI MHBAJIHM/IOB U JIUI] C
OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3[JOPOBBS C yUETOM OCOOEHHOCTEH HX MCUXO(PU3NUECKOTO PA3BUTHS, HHANBUAYAIBHBIX
BO3MOKHOCTEH M HEOOXOIUMBIX CICIIUATBHBIX YCIOBHI UX O0YUICHUSI.

[Ipu HaMMYKKU B TPYTIIE CTYACHTOB C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI BO3MOXKHO HCIIOJIB30BaTh aanTHBHBIE
TEXHOJIOTHH.

Jl1st cTyIeHTOB C OrpaHUYEHHBIM CITYXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX TUAAKTHICCKHX MAaTEPUAIOB (KaPTOYKH, PUCYHKH, TMCHbMEHHOE OITMCAHUE, CXEMBI U T.II1.) KaK
TIOMOIIb JIJIsl MIOHUMAHHS U PEIIEeHsSI TOCTABICHHON 3a/1a4H;

- HCTIOJIb30BaHUE BUAECOMATEPHUATIOB, KOTOPBIE TAIOT BOZMOKHOCTH MOHATH TEMY 3aHATHS M OCYIIECTBUTh KOMMYHHKATHBHBIE
JICHCTBUS;

- BBITIOJTHEHHE MIPOCKTHBIX 33IaHUH 110 U3y9aeMbIM TEMaM.

JJ1sl CTYA€HTOB C OrpaHUYEHHBIM 3PEHUEM:

- HCTOJIb30BaHUe (DHUITBMOB C BO3MOYKHOCTBIO BOCIIPUATHS Ha CIIYX JaBaeMOU B HUX MH(OPMAIIMHU IS MTOCIESIYIOIIETO e
00CYXICHUS,

- HCTIOJIb30BaHUE ayTMOMATEPUAITIOB TI0 U3yYaeMbIM TeMaM, UMEIOLIMCs Ha Kadempe;

- UHAMBUIYalbHOE OOIIEHHUE C MPENOAaBaTeNIeM 10 H3y4aeMOMy MaTepuay;

- TBOPYECKHE 33IaHUS 110 U3YYaeMbIM TEMaM HJIH [0 JTMYHOMY XKEJAHHIO C YIETOM HHTEPECOB 00y4aeMOoro.







