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AHHOTAIUA
AUCHMILUIUHBI (Y4e0HOI0 Kypca)
b1.b.10 MarepuanoBeaenue u TKM

(MHIEKC ¥ HANMEHOBAaHKE AUCIUIUINHEI (y4eOHOTO Kypca)
1. Heab u 321241 U3ydeHUsl JUCUUILINHBI (Y4eOHOro Kypca)

HCJ’IB — JaTb OpCACTABJICHUEC O B3dUMOCBA3HU MCKAY COCTABOM, CTPOCHHUCM U
CBOMCTBaMM MarcpuaioB M 3aKOHOMCPHOCTH HUX H3MCHCHHA I10[] BOSI[@ﬁCTBPI@M
BHCITHUX (baKTOpOBI TCINIOBBIX, XUMHUYCCKHUX, MCXAaHUYCCKUX, DJICKTPOMAIrHUTHBIX U
PaaruOaKTUBHLBIX.

3amaun:

1. Jlare nmpencraBiieHUE O KPUCTAIUIMYECKOM CTPOCHHHM METAIIOB U CIUIABOB,
0 Je(deKTax KpUCTAUIMYECKOrO CTPOEHHUs, O (POPMUPOBAHUHU KPHUCTAILIIMUECKOTO
CTPOEHHMSI METAJIOB U CIUIABOB IPU KPUCTAJUIU3ALNH.

2. Jlate mpencraBieHrne o (a3oBbIX MPEBpPALICHUSIX B MeTajlaX U CIUIaBax
1oJ| 1IeCTBUEM BHEIIHUX (PaKTOPOB.

3. Jlatp nmpencraBieHHME O MEXaHMYECKUX U (DU3MUECKHX CBOMCTBAx
MaTepHUAJIOB U METOJAX UX ONPEICICHHUS.

4. Jlatb npelcTaBiIE€HUE O TEOPETHUECKUX OCHOBAX M MPAKTUYECKHUX IPUEMaxX
TEPMHUYECKON U XMMUKO-TEPMUYECKO 00pabOTKM METAJIOB U CILJIaBOB.

5. Jlate mpexacraBieHHe O KIACCU(PUKAUUU U MAPKUPOBKU METAJUIOB H
METAJUTMYECKUX CIUIABOB.

6. Jarp mpencraBieHue O KiIacCU(pUKaUUHM, CBOicTBax M oOmactu
IPUMEHEHUS HEMETAJUIMYECKUX MaTeprasoB.

2. MecTo nucuumiinibl (yueOHoro kypca) B crpykrype OIIOII BO

Hannas gucruruinHa (y4eOHbIH Kypc) oTHOCUTCS K bioky 1 «Jlucuuruimabl
(Momynun)» (0a3oBast 4acTh).

Jucuuiuivael, ydeOHbIe KypChl, HA OCBOCHUHU KOTOPBIX Oa3zupyercs JaHHAs
muciutuinHa (yaeOHBIN Kypc) — (U3uKa, XUMHUS, TEXHOJIOTHS KOHCTPYKIIMOHHBIX Ma-
TEpPHUAJIOB.

JlucuuruinHbl, yueOHbIe KypChl, JJISI KOTOPBIX HEOOXOIMMbI 3HAHUS, YMEHMUS,
HaBBIKU, MPUOOpPETAEMble B PE3yJIbTaTe M3YUCHUs AaHHOW MUCHMIUIMHBI (y4eOHOro
kypca) - "KoHcTpyupoBaHue u pacyeT KOMOUHHMPOBAHHBIX CHJIOBBIX YCTaHOBOK',
"OCHOBBI MPOEKTHOM JAesTenbHOCTH", "MeTposiorus, craniapTu3anus u cepruduka-

uust" u ap.



3. Ilnanupyemblie pe3yiabTarbl 00y4YeHHMs] MO JAUCHUILINHE (y4eOHOMY

KYpPCY), COOTHECEHHbI¢ ¢ IUIAHHPYEMBIMHM  pe3yJbTAaTAMH  OCBOCHUA
o0pa3oBaTeIbHOM MPOrpaMMbl
®opMupyembie U IliianupyemMblie pe3yabTaTbl 00y4eHUs
KOHTpOIHMpYyeMbIe
KOMIICTCHIIMU
CHOCOOHOCTBIO 3HaTh: CIICHHUAJIbHYIO TECPMHHOJIOTUIO, OCHOBHBIC KJIaCChI
MIPUMEHATH COOTBET- | COBPEMEHHBIX  MaTE€pHaliOB, Pa3JIMYHBIE YPOBHU HX CTPOCHUI,
CTBYIOLIMHI ¢Gbu3MKO- | CBOMCTBA, MOCIENOBATEIbHOCTh (OPMUPOBAHUS CTPYKTYpBl U
MaTeMaTU4eCKui arfrma- | CBOMCTB MarcpuajoB B 3aBUCMMOCTH OT BHJAa BHCIIHEIO
pat, MCTOABI aHallu3a U BO3I[61>1CTBI/I§I. MeTOI[BI HCCICOOBaHUA, aHajlInu3a, AHAarHOCTHKH
MOJICIUPOBAHUS, TEOpe- | MaTepHaJIOB.
THYCCKOIo0 M 3KCICpU- YMeTh: BBHINOJIHATH CTAHAAPTHBIC UCHbITAHUA MATCPUATIOB U HU3JC-
MCHTAJIBHOT'O HUCCJIEea0- JIHﬁ, CaMOCTOATCIIbHO MNPUMCHATL MCETOABI U CPCACTBA IMO3HAHUA,
BaHUs npu peuIcHun O6y‘{eHI/I$I U CaMOKOHTPOJISL IJIst HpHOGpCTeHI/I}I HOBBIX 3HaHUU U
npo(eCCHOHATBHBIX  3a- | yMEHHUH B 00JaCTH MAaTCPHAIOBEICHHSL.
nay (OIIK-2) Bnaners: (@u3MKO-MaTeMaTHUECKUM ammaparoM IpU  peHIeHUH

AKCHEPUMEHTAIbHBIX M HCCIIEOBATENbCKUX 3a/a4, HaBbIKAMU
UCIIOJIb30BaHMs  CIPABOYHOM W CHEIMAIbHOM  TEXHUYECKOM
JUTEPATYPBHI.

CHOCOOHOCThIO M | 3HaTh:  (U3MUYECKYIO CYLIHOCTb SIBICHUH, NPOMCXOJAIINX B

TOTOBHOCTBIO K 00CIy-

KUBAHUIO TEXHOJOTHYE-

CKOT0 000py/10BaHuUs
(TIK-7)

MaTepHanax B YCJ'IOBI/IHX HpOH?;BOI[CTB& nu 3KCHJ'IyaTaIII/II/I; KOMIIJICKC
CBOMCTB, oOecmeuYnBaImnuil pabOTOCTIOCOOHOCTh M HAACKHOCTH
U3EIUN.

YMmeTh: pacmm@poBBIBATE MapKH MaTepHajoB, OMPENETSTh WX
CTPYKTYPHBIE COCTABIISIFOIINE, XapaKTEPHBIE CBOWCTBA, HA3HAYCHUE
MaTepHasoB U OOJIACTH WX NMPUMEHEHHUs; CBSI3bIBATh (DU3MUYCCKUE H
MEXaHWYEeCKME CBONCTBA MAaTrepualioB, a TaK K€ SBIICHUS,
NPOTEKAIONIe B HUX, C TEXHOJIOTWYCCKUMH  IPOIECCaAMH
MIPOM3BOICTBA, OOPAOOTKH, UX IKCILTYyaTAI[MOHHOW HAJEKHOCTHIO U
JIOJITOBEYHOCTHIO.

Brnanmers: COBpeMEHHBIMM ~ METOJAMU  AHAIN3a  B3aUMOCBA3U
XMMHYECKOTO COCTaBa, CTPYKTYpbl M CBOMCTB MAaTepHaOB.
HaBpikamu BbIOOpa MaTepuasna Juii KOHKPETHBIX  YCJIOBHUH

JKCIUTyaTallid W HaBBIKAMH BBIOOpa ONTHUMAIIBHBIX CIIOCOOOB
MONy4YeHUs: U 0O0pabOTKH, WCCICNOBAHHWS W KOHTPOIS KadecTBa
MaTepHasoB.

TemaTnueckoe coaepkaHue TUCUUILIMHBI (Y4eOHOT0 Kypca)

MarepuanoBeaenue u TKM-1

Pasnen, Moayib

Hoapa3snes, Tema

Monyns 1.

Kpucrannuyeckoe ctpoeHue

TBepabIX Tena. Da3oBbie
IpEBpALIEHUS B
METAINYECKHAX CITJIaBax.

Kpucramiyeckoe cTpoeHHnE METAININYECKUX MAaTEPUAJIOB.
JleeKThl KpUCTAIIIMUECKOTO CTPOEHUS METaJIOB. BiusiHue nx
Ha MeXaHu4eckue u Gpusnueckue cBorcTa. Kpucrammmzamus
YUCTBIX METAUIOB. Da3bl B METAIUNIMYECKUX CIIIaBaXx.
3aKOHOMEPHOCTH KpUCTaIIH3aIMy cruiaBoB. [IpaBuio ¢as.
JlnarpaMmBbl COCTOSIHUS IByXKOMIIOHEHTHBIX cucTeM. da3oBbie
IpeBpalleHysl B TBepaoM cocTosHuu. Jnarpamma Fe-C.




@dazoBbIe IPEBPAILCHUS B CTAISIX U YyryHax. BnusHue
COZICpKAaHMS YITIEPOJA HA CTPYKTYPY U CBOMCTBA CTAJICH.
CrpyKTypa U CBOMCTBA UYYTyHOB. MI3MeHEHUEe CTPYKTYpPHI U
CBOMCTB MaTepHaiOB MpH MJIACTUYECKON aedopmaliuu 1 HarpeBe
nedhopMupoBaHHOTO MaTepuasna. Bo3Bpar u pekpucTaian3aiusl.

Monayns 2.
MexaHn4yeckue CBOMCTBA
MarepuagoB. MexaHu3Mbl
pa3pyLICHHUS.

OcHoBHbIE CLIOCOOB! YIPOUHEHHS MaTepUaioB. MexaHn4yeckue
CBOICTBa MaTepuajoB U CIOCOOBI UX OMpeaeieHus. MexaHH3Mbl
pa3pylIeHUs METAJUIMYECKUX MaTeprajoB IIPU OMHOKPATHBIX U
LIUKJINYECKOM BUJAX HATPYKEHUS: BA3KOE, XPYIIKOE,
KBAa3UXPYIIKOE, BSI3KO-XPYNKO€, CMEIIAHHOE U YCTAJIOCTHOE.

MarepuasnoBenenue u TKM-2

Paznes, moayinb

Hoapasnen, Tema

Monyns 3.
Tepmuueckas 06paboTka
METAJUIOB M CIUIABOB.

[TpeBpateHus B cTansX MPU HATPEBE U OXJIAKICHHUH.
Knaccudukanus BugoB repmudeckoit 00padotku. OTxur 1-ro u
2-ro pona. 3akanka 6e3 moIMMOpGHBIX MPEBPAIICHUN U 3aKaIKa
¢ TOTMMOP(HBIM MPEBpallICHUEM (3aKaIKa Ha MAPTCHCHT).
Otnyck u craperune. TMO, XTO.

Monyns 4.
Meramumdyeckue u
HEMETaJUINIECCKHUE
MaTepHasbl.

KoHCTpyKIIMOHHBIE CTATN U CIUIABHI (YIJIIEPOAUCTHIC U
nerupoBaHHbie). [IpombiliuieHHbIe YyTyHBI. [[BETHBIE CTIIaBHI.
Knaccudukanus, MapKupoBKa, CTPYKTypa, 001acTh
MPUMEHEHHUSI.

WHucTpyMeHTaIbHBIE CTANU U CIUIABHI (YIJICPOIUCTHIC U
nerupoBaHHble). Knaccudukamus, MapkupoBKa, CTPYKTypa,
0071aCTh TPUMEHEHUS.

Cranu u criaBsl ¢ 0COOBIMU (PU3HMUECKIMH CBOHCTBAMHU.
Knaccudukanus, MapKupoBKa, 00JIaCTh PUMEHEHUS.
HewMmerannnuyeckue matepuanisl (MI1aCTMACChl, KEpaMUKa, pe3UHbBI
u 1p. OCOOEHHOCTH CTPOEHUSI, CBOMCTBA, 00JaCTh IPUMEHEHHUS.
KoMIo3uIIMOHHbIE MaTepHabI.

OO0mast Tpy10eMKOCTh AUCHHILIMHBI (Y4eOHoro kypca) — 8 3ET.




4.1. TEXHOJIOT'MYECKAS KAPTA I10 YYHEBHOMY KYPCY "Marepuajoseaenne u TKM-1"

Hnentnduxarop kypca B moay.e ""Meroauueckas pabdora" id=120404

HanmenoBanne | Cemectp | Kon-o | Kom-Bo O0beM y4eOHOTO Kypca W BHUIBI YUYEOHBIX MEPONPHUATHI »
<
Kypca msydennst | 3ET | menens, B | Beero KonrakrHas pabota CamocrositenbHas pabora S
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a a B Tpedyemoe 060-
a a H Tun ayauropun P (Ne u cTp.)
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)4 B B Ya- | HHTEPAKT. a y
(3 B yacax B JTHAX M
? cax dopme Y| e .
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T
0
. [locka  menoBas, Me-|
I Moyib ek Nel Tex. Bsenenne. ATOMHO KPHCTAILIMYECKOE CTPOCHHE METAILIOB.| 1 5 ) JTexumonnas ayuropus | 1 100 [maoteenoaenne. 3ares
1 HMIMpOBaHUE AaTOMHBIX IUIOCKOCTEH M HAIpaBJICHUH. Henie
1 MOZ[yJ'IL Ha60paTopHoe 3aHs-| T1a63 AHanu3 KPUCTAINTUIECKOTO CTPOCHU METAJJIOB U CIIJIaBOB + il 2 _ CHCLII/Ia.TII/BI/IpOBaHHaﬂ 1 1r-114] 15 [locka wmenosas, Crer,
1 e Nel. 1 1 maGoparopus 1a6. 06opy;.
AHanu3 KPUCTAIIINYIECKOTO CTPOCHUSA METAJIJIOB: ONpEnc-
1 Monyis |[IpakTHueckoe 3aHATHE Tp3 VICHHE OCHOBHBIX XapaKTEPHCTHK OSIEMEHTAPHBIX sfdeek| n 5 ’ + Ayauropust AU TPaKTH-( | 25 |ocxa venosas
1 Nel BpaB?, MHANIMPOBAHUE ATOMHBIX IJIOCKOCTEH M HampaBie- YECKUX 3aHATHI
HUil.




Moy

CamocTosITeIbHOE

[oxroroBka k abopatopHsiM paboram. V3ydenune crenu-

nzyyenue Marepuanal Cam . 0
1 1BbHOM JIMTEpaTypBhI.
(Nol
le(eKThl KPHCTAINYECKOTO CTPOCHHUS: TOUYCUHbIE, JIHHEH- Nlocka  menosas, Me-
JTexumst No2 Jlex [HBIC, TOBEPXHOCTHBIE. METAJUIOB M UX BIHSHHC Ha (Qu3mde- J1 JIeKIMOHHAS ayIUTOPHS 0 |mmaoGecneucnue, 3arem-|
CKHEe U MEXaHMIECKHE CBOWCTBA. HeHue
Monyis |JlTabopatopHoe — 3aHs- 1263 AHAITH3 KPHCTAINYECKOTO CTPOCHHUS METAILIOB U CILIABOB| o Crienpanu3upoBaHHas, -114] 15 [Poska wenosas, Cen.
1 e Nel.2 a3 naGoparopus . 126. 0Gopyr.
CaMOCTOSITEIIbHOE
Moyis 3ydenne yd4eOHBIX MaTepualoB Ha 00pa3oBaTEIBHOM|
nzyuenue Marepuanal Cam . AK 0
1 N2 opTase U CreluanbHOl TUTepaTypsl
Mozyis Biusinre 1e)eKTOB KPUCTAUTHYECKOTO CTPOCHUS HA (DU3H- focka  menosas, — Me-
. Jlexrust Ne3 Jlex neh P . P i JI JlexinoHHast ay JuTopust 100 |mmaobecneucnue, 3arem-|
1 4eCKHe 1 MEXaHUYECKHE CBOMCTBA METALIOB. erie
MakpOCKOIIMYECKHiT aHamn3 (MakpoaHalIn3) CTPYKTYphI
Monyis |JTabopatopHoe — 3aHs- P (maxp ) DYKTYD Crienpanu3upoBaHHas, Jlocka wmenosas, Crer,
JIa63 |MeTaJuIMUecKuX MaTepuaioB. MHUKPOCKOIIMYECKHN aHalH3 II I-108| 0
1 e Ne2.1 naGoparopust 126. 0Gopya.
(MUKpOAHAaJIM3) CTPYKTYPbl METAIIMYECKUX MaTepUalion 1
Moyis |[IpakTrdeckoe 3aHATHE TlocTpoeHHe aTOMHBIX IUIOCKOCTEH W HampaBlICHUH 110 AyIUTOpUS JUIS TPaKTH-|
Ay P IIp3 P P I1 YA p A o p 25 |Hocka menoBas
1 Ne2 3aJ]aHHbIM MHAEKcaM Muiuiepa. YECKUX 3aHATHI
CaMOCTOSITEIIbHOS
Monyns [ToAroToBKa K MPaKTHYECKOMY 3aHSTHIO, H3YUCHHE CIICIHU-
uzyyenue Marepuanal Cam . 0
1 IBbHOM JIMTEpaTypBhIL.
(No3
Kpucramsanus 4ucThIX METAUIOB. MeXaHU3MbI 3apOiK- Hocka  merosax, =~ Me
Jlexius Nod Jlex JI JleKLOHHAs Ay AUTOPUS 0 |amaoGecneuenne, 3atem-
neHus 1 pocta KpUCTauUTOB. CTPOCHHE CITUTKA. erie
MakpOCKOIIMYECKUI aHau3 (MakpoaHall3) CTPYKTYpPbI
Monyis |JlaGoparopHoe — 3aHs- P (axp ) PYKTYD Crieninanu3upoBaHHas Jlocka menosas, Cren.
JIa63 |MeTaiuMuecKux MatepuaioB. MHUKPOCKOIMYECKHH aHaH3 II I-108| 15 -
1 Te No2.2. naGoparopust 1a6. oGopyn.
(MHKpOaHaIH3) CTPYKTYPBI METAIUTHIECKUX MATEPHAIIOB 2
CaMOCTOSITEIbHOE
Monys [loaroroBka K 1a00pPaTOPHOMY 3aHSATHIO, H3y4YeHHE y4eO-|
u3zydenne Mmarepuanal Cam L o 0
1 Nos HOW M METOJAMYECKOM JIUTEPaTypBbI.
Moy CrutaBpl. Pa3pl B METAIUTHYECKHX CIUTABAaX. 3aKOHOMEPHO-| Hocka  mesosaz, ~ Me-
Jlexius NeS Jlex JI JlexiimoHHast ay TUTOpHUs 100 |mao6ecneucnue, 3arem-|
1 cTH KpUCTaIM3aluu cruiaBoB. [Ipasuio das. Henue
Moumyis |JlaGopaTopHoe — 3aHs- 1263 [locTpoeHne AUAarpaMMbl COCTOSIHUS CIUIABa TEPMHYECKUM| n Criennan3upoBaHHas, -103| o [Roska wenosas, Cren.
1 Tue Ne3 METOI0M maGoparopust 1a6. oGopyn.
JleheKThl KPUCTATIIMYECKOr0 cTpoeHus. ToyeuHsle nedek-
Moy |[IpakTHIecKoe 3aHsATHE, [T61. MeTo/bl Ompe/ienieHns] KOHIIEHTPAIlWK BakaHCHH U AyauTopusi IUISL TIPaKTH-
Y. P IIp3 OJBL - OTpEN eHTpan I1 YAUTOP A M p 25 |Hocka menoBas
1 (Ne3 ME)Ky3€/IbHBIX aTOMOB, SHEPIHH WX 00pa30BaHUsI U DHEP- UCCKUX 3aHATHI
CHH AKTUBALIMH MHTPALIHN
CaMocCTOsITeIbHOE
Monyis [loaroToBka K MPakTUYECKOMY U J1a0OPaTOPHOMY 3aHATH-
uzyyenue Marepuanal Cam . 0
1 Nos sim. M3ydeHure crenuaibHOM TNTepaTypsl.
[lnarpaMMbl COCTOSIHHS IByXKOMIIOHEHTHBIX cucteM. Jlua- Mocka  menosas,  Me-
JTexumst Ne6 Jlex [rpaMMa COCTOSIHHSI CILIABOB, OOpasyromIUX TBEpbIE pac-| JI JTeKIIMOHHASI Ay TUTOPHUSI 0 |mmaoGecneucnue, 3arem-|
TBOPBI C HEOIPAMYEHHON PACTBOPUMOCTBIO. Hetue
Monyis |JTabopatopHoe — 3aHs- 1263 VccrenoBanme CTpyKTYPBI YIIEPOIUCTBIX CTAJEi B paBHO- o Crienpanu3upoBaHHas, r-108| 15 [fosxa wenosas,  Cren.

e Ne 4.1

[BECHOM COCTOAHHUHN METOAOM MHUKpOaHaIu3a 1

naGoparopus

1a6. 0Gopya.




Monyis HarpaMMbl COCTOSIHHUSI CILIABOB, OOpasyIOIIMX OTpaHHU- Hocka  menosas, ~ Me-
7 y Jlexuus N7 Jlex fuarp » Obpasyrom P JI JlekMOHHAs ay TUTOPHUS 100 [maoGecneucnne, 3aten-
1 YeHHBIC TBEPAbIC PACTBOPEL J[narpaMma ¢ 9BTEKTUKOM. I
Moxyis CaMocTOSTEIbHOE
7 1 ¥ n3ydenne Marepuanal Cam |M3ydeHue MaTepHanoB Ha 00pa30BaTENHHOM MOPTAIE AK 0
Ne6
7 Monyis |JlabopaTopHoe  3aHs- 11263 ViccnenoBaHue CTPYKTYpBI YIIIEPOJUCTEIX CTaleil B paBHO- I Criennanu3upoBaHHas r-108| 15 [Mocxa menosas, Cren.
1 e Ned.2 BECHOM COCTOSIHUM METOJIOM MHKPOAHaIn3a 2 maGoparopust 1a6. 0Gopyx.
Tucnokanuu. Bekrop Broprepca. Pacuer MOIIHOCTH BEKTO-
7 Moy [l Ipaxriieckoe sansTue IIp3 |pa Broprepca, 3Heprun AUCIOKAUMN U CHUJI, JEHCTBYIOLIMX| I AYAHTOPHA AL IpaKTH- 25 |Hocka menosas
1 (Ne4 p3 P prepea, P ’ Y YEeCKHX 3aHATHH
Ha AUCIIOKAIINIO.
CamocTOsATEIbHOE o
Monyns CaMOCTOATEIbHOE M3y4YeHUE CHEHHAIbHON JIHTepaTypHl.
7 n3ydenne Marepuanal Cam N 0
1 No7 [TonroToBKa K 1a00paTOpHOi paboTe.
Moy JluarpaMmma COCTOSIHUSI CIUIaBOB C IIEPUTEKTHKOH. Jlua- locka  menosas, Me-
8 1 JTexuums Ne§ Jlex [rpamMma COCTOSIHHS CIUIaBOB, OOpa3yIOIIMX XHMHYECKHE JI JlexunoHHas ayuropus 0 [wao6ecneuenne, 3atem-
COe/IHeHMSL. enme
] Monyis |JlabopaTopHoe — 3aHS- 1263 ViccnenoBaHue CTPYKTYpHI YIJIEPOIVCTHIX UyTYHOB METO-| I Criennanu3upoBaHHas -114] 15 [Pocxa menosas, Cren.
1 e Ne5.1 oM MuKpoaHanu3a | naGoparopust 1a6. 0Gopyx.
CamocTosITeNIbHOE
Monyns V3ydeHne MaTepuaJoB IO METOJAMYECKUM YKAa3aHHAM H
9 uzyyenue Marepuanal Cam . AK 0
1 o8 crienuaabHOM TUTepaType
MOZlyJ'lb [locka  menoBas, Me-|
9 1 Jlextmst Ne9 Jlex JI JleKLOHHAs Ay AUTOPUS 100 [mmaoGecneuenue, 3arem-|
HCHHUC
Monyis |JlabopaTopHoe  3aHs- ViccnenoBaHue CTPYKTYpBHI YIJIEPOIVCTHIX YyTYHOB METO-| Creruan3upoBaHHas Jlocka menosas, Cren,
9 J1a63 I C-114| 15 [15 o6
1 Tre No5.2 TOM MUKpOaHaIu3a 2 maGoparopust 1ab. obopyx.
Pacuer nmarpaMM COCTOSIHUSI IBYXKOMIIOHETHBIX CHCTEM.
Monyis |[IpakTHueckoe 3aHATHE AyIUTOpUS JUI HPaKTH-|
9 IIp3 |OmpeneneHue XHMHYECKOTO COCTaBa U OOBEMHOIO COOT- II N 25 |Hocka Genast Mapkephas
1 Ne5 YEeCKHX 3aHSATHH
HoLIeHHS (a3.
CaMocTOSTEIbHOE . .
Monynbs [loaroroBka K 1a0OPAaTOPHOI M MPAKTHYECKOH paboTaMm ¢
10 n3ydenue Marepuanal Cam . 0
2 NoO HCTIONB30BaHHEM CIICIUATBEHON JIUTePaTyphl
MO)lyJ'IB [locka  menoBas, Me-|
10 1 JTexius NelO Jlex JI JlexoHHas ay AUTOPUS 0 |maoGecneuenue, 3arem-|
HCHHUE
Monymns |JlabopaTopHoe — 3aHs- Creruanrn3upoBaHHas Crien,|
10 . paTop JIa63 |McmbiTaHue MaTepHatoB Ha TBEPIOCTD | I . P r-103] 0 ﬂ%mﬁ Mexopad, - et
2 Tue Neb. 1 maGoparopust 1a0. 0bopy .
CaMocTOSTEIbHOE
Monyns IToxroroBka K 1a00OpPaTOPHOMY 3aHSTHUIO C HCIIOIb30BAHHU-
11 n3ydenue Marepuanal Cam 0
2 N0 €M METOIMYECKHX MaTepHajoB
MO)lyJ'IB [locka  menoBas, Me-|
11 1 Jlexius Nel 1 Jlex JI JlexoHHas ay AUTOPUS 100 |mao6ecneucnue, 3arem-|
HCHHUE
Monymns |JlabopaTopHoe — 3aHs- Creruanrn3upoBaHHas Crien,|
11 . PaTOp JIa63 |McmblTaHue MaTepranoB Ha TBEPIOCTD 2 I . P -103] 15 ﬂ%mﬁ Mexopad, - e
2 Tue Ne 6.2 maGoparopust 1a0. 0bopyn.
AHanu3 uarpammsl coctosinus Fe-C.Onpenenenue cTpyk-
[TpakTHyecKkoe 3aHATHE, Aynutopus UL IPaKTH-
11 Ip3 |rypsl, pa3oBOro cocraBa, XUMHIECKOTO COCTaBa U 00BEM- II 25 |Mocka menosas

Ne6

HOrO COOTHOICHUS (ha3 YIJIEPOJAMCTBIX CTalie IMpU_pa3-

UECKUX 3aHATHI




IMuHBIX TemnepaTypax.

Moxyis CamocTosITeIIbHOE
12 5 Y u3yuenue Marepuanal Cam [3ydeHue MaTepualioB Ha 0OpPa30BaTEIHLHOM IOpTAJe AK 0
Nell
Moy Da3oBble MpPEBpAILCHUS] B YyTyHaX IPH HAarpeBe U OXJa- Hocka  mesosaz, ~ Me-
12 YT Texums Nel2 Jlex pespail yry P p JI Jlek1MOHHAs ay TUTOPUs 0 |mmao6ecneuenne, 3arem-|
1 PKJIIEHUH. HeHne
Monyis |JlabopatopHoe  3aHs- Crienpan3upoBaHHast Crien,|
12 . paTop JIa63 |McobITaHue 00pa3ioB HA pacTsLKeHHE 1 II u p [-114] 15 [fecka werosas,  Cneu
2 TreNe7.1 naGoparopus 1a6. 0Gopy.
Moxyis CaMocTOSTEIEHOE
13 b Y u3yuenue Marepuanal Cam [3ydeHue MaTepualioB Ha 0OPa30BaTEIHLHOM IOpTAJe AK 0
Nel2
MO[[yJ'IL [locka  menoBas, Me-|
13 b JTexius Nel3 Jlex JI JlekOHHAs ay TUTOPUs 100 [maoGecneucnne, 3aten-
HCHHUC
Monyis |JlaboparopHoe — 3aHs- Crienpan3upoBaHHast Crien,|
13 . paTop JIa63 |McobITaHue 00pa3sioB Ha PAacTsLKEHUE 2 II 5 u p [-114] 15 [fecka werosas,  Cneu
2 Tre Ne7.2 naGoparopus 1a6. 0Gopy.
OnpeneneHue CTPYKTYpHl, (Ha30BOro cocraBa, XUMHUYECKO-|
Monyis [[IpakTrdeckoe 3aHATHE pen TPYKTYPEL & i Ayauropust Ul HpaKTH-|
13 IIp3 |ro cocraBa ¥ 0OOBEMHOr0 COOTHOLICHHUS (ha3 YrIepOIUCTHIX II 5 N 25 |Mocka menosas
1 Ne7 YECKHUX 3aHATUH
qyTYHOB IIPU PA3IUYHBIX TEMIIEpaTypax.
CaMocCTOSITETIEHOE
Moyis [loaroToBka K MPaKTUYECKOMY 3aHSTHIO C MCIOJIb30BAHHU-
14 nzyyenue Marepuanal Cam . AK 0
2 o3 €M CrienHanbHON THTePATyPhL.
Moy Knaccudukauus 1 BHABI MEXaHUYECKUX HCIBITAHUM: CTa- Hocka  merosax, =~ Me-
14 YT | Textms Nel4 Jlek ¢ J1 JleK1MOHHAs ayIUTOPHs 0 |mmaoGecneuenue, 3arem-
2 THYeCKIe, AMHAMUYECKIE, YCTATIOCTHBIE. eHie
14 Monyins |JlabopaTopHoe  3aHs- 1263 OnpezeneHne yaapHOil BI3KOCTH MaTepHana. Y CcTaJocTHas I Creruan3npoBaHHas 114 o [foexa wenosas,  Cren.
2 e Ne§. 1 pouHOCTh MaTepuana 1. naGoparopust 1a6. 0Gopyx.
CamocTOsITEIEHOE
14 nzyuenue Marepuanal Cam |[loaroroBka Kk 3auery 0
(Neld
Moy CraTnyeckoe HarpyskeHue. McrpITaHie MeTaioB Ha TBEp- Hocka  merosax, =~ Me-
15 Y | Texus Nel5 Jlek Py P J1 Jlex1MOHHAs ayIUTOPHs 100 [mwaoGecneuenne, 3aten-
2 nocth. McmpiTanne Ha pacTshKeHHe. eHie
Monyins |JlabopaTopHoe  3aHs- OnpezeneHne yaapHOil BI3KOCTH MaTepHana. Y CcTaJocTHas Creruan3npoBaHHas locka wmenosas, Crer,
15 J1a63 I 5 C-114] 0 |5 o6
2 THe Ne8.2 MPOYHOCTH MaTepuaa 2. naGoparopus 1ab. 0bopyx.
15 Monyins |[IpakTHdeckoe 3aHATHE, Tp3 OnpeneneHre MEXaHMYECKHX CBOWCTB IIO IHarpaMme pac- I 5 Aynutopust JUISL TIPAKTH- 25 |tocxa weronas
2 Ne8 TsOKEHMS. YECKUX 3aHATHI
CaMocTOSITEIEHOE
H3yYeHHEe MaTepHall M JITOTOBKA K 3a4eTy.
16 3yueHHe atepuanal Cam |[loaroroBka k 3aue 0
(Nel5
[luHamMuYeckoe W LUKINYECKoe Harpykenue. VcmpiTanue]
Moyis Ha YIapHYIO BS3KOCTh U YCTalOCTh. MeXaHU3MBI pa3pyiie- Hocka  mesosaz, ~ Me-
16 YT Texums Nel7 Jlex YRapHy Y paspy JI Jlex1MOHHAs ayJUTOPHs 0 |mraoGecneuenne, 3arenm-
2 HHS METAUIMYECKUX MAaTepUajioB: BS3KOE, XPYIKOE, KBa-| Henue
3UXPYIIKOE, BI3KO-XPYIKOE, CMEIIAHHOE, YCTAIOCTHOE.
Mognyis |JlaGoparopHoe  3aHs- BrysiHue XONOAHON MIIACTHYECKOH AeopMariuu Ha TBep- Creruan3upoBaHHas Jlocka  menosas, Crert,
16 J1a63 I -103] 15 {6 o6
2 THeNe9. 1 nocts MeTaina 1 naGoparopust 1ab. obopyx.
17 [locemaemocTs Icuy [[Tocemaemocts 10 0
17 |Moayis |JTaboparopHoe  3aHsi-| JIa63 |BiusiHve XOJIOIHOM IUIACTHYECKON JiehopMallii Ha TBEP- 11 Crernpianm3upoBaHHast I[-103| 15 |locka wmenosas, Crer,




2 Te Ne9.2 nocTth MeTaa 2 maboparopust 1a6. 0Gopy.
17 Monyis |[IpakTrueckoe 3aHsATHE Tp3 Luxnuueckoe Harpyxenue. OmnpeneneHue mnapaMeTpoB n 5 5 ) Ayauropust AN TPAKTH-{ 25 | tocxa enas apxepras
2 Ne9 LIMKJIa HAIPYy>KEHUS. UECKUX 3aHATHI
17 ITOroBblii  TECT MO ™ 100 5 KoMITbIOTEpHBIH  KJIacc) 1 30
Kypey uepe3 OT 001Iero gocrymna
86 8 22
NUTOIo| 100
108
HUTOro 0
yepe3 LT
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4.2 TEXHOJIOI'MYECKAS KAPTA ITIO YYEBHOMY KYPCY "MarepuanoBenenue-2"

Hnentnduxarop kypca B moay.e "Meroauueckas padora" id=133234

HaumenoBanue | Cemectp | Kon-Bo Kon-Bo 0O0beM y4eOHOro Kypca M BHJBI YUEOHBIX MEpOTPHUSITHIHA o s | o
a | X
Kypca H3y4YCHHUA 3ET Henenb, B | Bceero KonTakTHas pabora CamocTosiTenbHas paboTa ©
TCUCHUC qacoB o =
= = DR 2
KOTOpBIX | MO yd. y 8 & ] g = :
peanuzy- | TIaHy = £ 5 g 8 g2 S
° = =9 E ° =9 > . O S8
Kype @ = S E = A o= E = = |Z2g =& = =
Marepuanosese- 3 5 16 180 86 34 34 18 94 92 2 3au.
Hue u TKM-2
l'[pouonmuTemzuocn, Y4eOHBIX Mepo- TpeGosanus « pecypcam
NPUATHH, IPOBOAUMBIX
K B Ne
P M a
P a B a 0 MHAMBHYA. P
c X B ayJHTOPUH JHMBHAYAIBHOMY kKl Y eKOo-
. e rpaguky cTyaenTa b MeHye-
H a n 0 M Mast
e [ Ne mony- | HaumenoBanue yue0- 3 Onucanne yyeOHoro meponpusaTus (tema, popma npo- | u n 0 a a HTeDa-
a as HOT0 MepONpPHUSATHUS Be/eHNs) c Y a - > X P
B ux a Typa
e a Ja B Tpedyemoe
a " Tun ayauropun p Nen
a H . b o ¢ | obopynoBanmue
H i cTp.)
H " H (V] B T.4. B T
u B | Bua- | mHTepakT. a y
e 2 B yacax B THAX M
? cax hopme Y| e .
(+a ') e C
T
0
[IpeBpamienus B yriepoaMcTOl cTainu mpu Harpese. M3o-
Monyib 3 |Jlexuus Ne9 Jlex [repmuueckuii pacmaj NnepeoxJaXxJIeHHOro aycreHura. Pac-[ + J 2 - Jlekumonnas ayauropus | 1 100 [MemmaoGecneuenne
11a]] ayCTEHUTA IIPU HENPEPBIBHOM OXJIAXKICHUU
CamocTOsATEIBHOE
CamMocTOATENIbHOE U3YYEHHE YUeOHOro MaTepualla U Celu-
uzyuenue matepuana Ne| Cam . - 0
9 a7IbHOM JTUTEPaTyPhI
Moy 2 JlabopaTopHOE 3aHATHE 11263 DpaxrorpadUyecKuil aHaIu3 pas3pyLlIeHHsS METATITMYECKUX i n 6 5 i Crenmanu3upoBaHHas 1 |r-103] 15 |cuew 6. o6opys.
Ne 9.1 MaTepuaioB maGoparopus
Moy 3 [Texums Ne 10 Tlex i(;:lcgi%pg;?;ﬂ BHJIOB TepMHUYECKOif 00paboTku. OTxur 1- + it 5 ) Mexuonnas aymnrops | 1 100 IMemaosecnesenme
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FaMOCTOHTeHLHOB
Momynb 3 [u3yuenne marepuana Ne| Cam [MI3ydueHue maTepuala 1o METOAHMYECKHM yKa3aHUSIM 0
9.1
UTaGopaTtopHOe 3aHsTHE BiisiHEEe XOJIOMHOW INIaCTHYECKOH aedopManuu Ha TBEp- ICrieninanu3upoBaHHast Ilocka menosas, Creit,
Momyns 3 JIa63 [-103] 15 |5 o6
Ne 9.2 10CTh METaLIOB mabopaTopust 1. 0bopya.
(CaMOCTOSITEeNEHOE
Monynb 3 [u3yuenne marepuana Ne| Cam [M3yueHue marepuaia O METOIUYECKUM yKa3aHHIM 0
9.2
UlaGopaTopHoe 3aHsTHE] ICrennanu3upoBaHHAS [locka menosass, Crien
Momys 3 JIa63 (OTxur 1 HopManH3ausl yriaepoaUCTON CTaIl -103( 15 ’ !
. Ne 10.1 P L YTepont Taboparopust 1ab. 0Gopy .
CaMmocTOSATENBHOE
(CaMOCTOSTEIbHOE H3y4YeHHEe yeOHOro MaTepHana Mo MeTOo-
Monyns 3 [u3ydenue Matepuana Ne| Cam 0
101 TIEeCKUM yKa3aHHIM
Momys 3 Plexrms Nell Jlex Paxanka 6e3 moIuMOpP(HOTo NpeBpanieHus VlexuuoHHasA ay IUTOPHS 100 Memnaobecneuenne
UlaGopaTopHoe 3aHsTHE] ICrennanu3upoBaHHAS [locka menosass, Crien
Mopnynb 3 JIa63 |OTKHUTr 1 HOpMAIU3AlHKs YIIIEPOIUCTOM CTaIH -103| 15 ’ ’
. Ne 10.1 P 1A YTIEpon Taboparopust 1ab. 06opy .
CaMmocTOSATENBHOE
Monynb 3 [u3ydenne Martepuana| Cam [MI3ydeHHe MaTepuaia 110 METOJUIECKAM YKa3aHHIM 0
Ne 10.2
UTaGopaTopHOe 3aHsTHE ICrierinanu3upoBaHHast IMocka menosas, Crien
Mouyib 3 JIa63 PBakaiika yriaepoaucToi U JIETHPOBAHHON CTaJIN -103] 15 ’ !
. Ne 12.1 yriepon p aboparopus 126. 0Gopy .
Mouynb 3 Plexuns Ne 12 Jlex Paxanka ¢ HOJMMOP(HHEIME IPEBPALICHUSIMH. VlexuuoHHas ay AUTOPHs 100 Memmaobecneuenne
CaMocTOsITeIEHOE
I13yyeHne y4eOHOTO MaTepHana IO METOAMYECKHM yKa3za-
Monyib 3 [u3yuenue marepuana Ne| Cam 0
HHAM
11
Mosysib 3 UTaGopaTopHOe 3aHsTHE 1263 BiisiHEEe KOJMMYECTBa YIJIepoia Ha TBEPAOCTh 3aKaJCHHOW ICrierinanu3upoBaHHast r.103| o [Rosa menosas, Cnen.
No 12.2 YIJIEPOIMCTOM CTaN aboparopus 126. 0Gopy .
UTaGopaTopHOe 3aHsTHE BiisiHEE CKOPOCTH OXJIXIEHHS Ha TBEPHOCTH YIJICPOMU- ICrieninanu3upoBaHHast Crien.
MO/:LyJ'Ib3 P P Ta63 15 P! Vil P. yriepon; 11 P r-103| 1s Zloglca6McnoBax, e,
Ne 12.3 cTOIt cTanu nmabopaTopust nab. obopyx.
(CaMOCTOSITENEHOE
CaMoCTOSITENIbHOE M3Y4eHHE Yy4eOHOro Marepuanga U Crie-|
Monyib 3 [u3yuenue marepuana Ne| Cam . 0
12 LAJIbHOU JTUTEPATyPhl
CaMmocTOSATENBHOE
I13yyeHne y4eOHOTO MBTepHala MO METOAMYECKHM yKaza-
Monyns 3 [u3ydenue Matepuana Ne| Cam 0
HISIM
12.1
Monyns 3 Plexmms Nel3. Jlex [Crapenme u ormyck. TMO u XTO. VlexuyoHHas ay IUTOPHS 100 Memnaobecneucnne
UlaGopaTopHOoe 3aHSATHE N ICrennanu3upoBaHHAS
Mopnynb 3 paTop JIa63 |OTmycK yriaepoanucTol cramu 1 P T-103| 15 [Cuew. 1a6. oGopya.
Ne 12.4 maGoparopust
CavoctosTensioe I13yyeHne ydyeOHOro MaTepuana M CICIUANbHON IHTEepaT
Moxynb 3 [u3yuenue marepuana Ne[ Cam Hy y P pary 0
13 i
UTaGopaTopHOe 3aHsTHE ICrierinanu3upoBaHHast IMocka menosas, Crien
Mouyib 3 JIa63 (OTIycK yriaepoaucToi CTall -103] 15 ’ !
. Ne 12.5 yex yriepon aboparopus 126. 0Gopy .
KoncTpykunonnsle cranu U crasbl. Uyrynsl. KoHcTpyk-
MOZlyJ'lb 4 |Texuus Nel4 Jlex PYXIl yry Py JlexmonHas ayauTopus 0 |MemuaoGecneuenue
[(IOHHbIE [[BETHBIE CIIIABbI.
Monyib 4 |CamocTosTeNIBHOE Cam [M3ydenne yueOGHOro MaTepuaoB 110 METOAUYESCKUM yKaza- 0
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n3ydeHue Mateprana Ne HIIIM
13.1
JTaGopaTopHoe 3aHATH HeLNaTH3UPOBAHHAS
Monyns 4 Goparoproe 3 €| 1263 |Brmsmne JIETUPOBAaHUs Ha MIPOKAINBAEMOCTb CTaIU II 6 2 - Crent 3UPO '-103| 15 |Cneu. na6. oGopyn.
Nel3.1 maGoparopust
JTaGopaTopHoe 3aHATH HeLNaTH3UPOBAHHAS
Monyis 4 Ooparoproe 3 €| 163 |Brmsnne JIETUPOBAHUS Ha MPOKAINBAEMOCTb CTaJIN II 6 2 - Cren 3UPO I-103| 15 [Cnen. na6. o6opyn.
Ne 13.2 maGoparopus
Camoctosteibiioe VI3ydeHne yqeOHOTO MaTepuaia M CIeHUaIbHON IuTepar
Moy 4 [u3yuenue marepuana Ne| Cam Y ¥y P 1 pary 4 0
14 bl
MHcTpyMeHTabHble cTainu U ciuiaBbl. CTanu M CIUIaBbI C
Monyins 4 |JTexius NelS Jlex |ocoObiMu  (u3nueckuMu — cBolcTBamMu.Hemeraumueckue JI 2 - JIekLMoHHas ay AUTOPUS 100 |MenuaoGecneyenne
Martepransl. Hanomarepuansl: kiaccupuKanus U CBOUCTBA.
Cavocrosteibiioe l3ydeHne y4eOHOro MaTepHana II0 METOJHYECKUM yKa3a
Monyns 4 [m3yuenne matepuana N[ Cam Y ¥ P 8 y 4 0
141 HUSIM
JTaGopaTopHoe 3aHATH HELNaTH3UPOBAHHAS
Monyns 4 Goparoproe 3 °| 1ma63 3aKalika ¥ CTapeHHe aIFOMUHHEBOTO CIUIaBa 11 6 2 - Criert 31po -103[ 15 [Cnen. na6. o6opya.
Ne 14.1 mabopaTopust
CamoctosrensHoe li3ydeHne yueOHOrO MaTepuaia IO CIEIHalbHOH JinTepa-
Monyib 4 [u3ydenune Matepuana Ne[ Cam Y y P p 4 0
15 Type
JIabopaTopHOe 3aHATHE| Crennaau3upoBaHHas
Monyis 4 patop JIab63 [3axanka u cTapeHHe aTIOMHHHEBOTO CIIaBa II 6 2 - ! p I-103| 15 [Mocka menosas
(Nel4.2 mabopaTopust
CamocTOsATEIbHOE o
M3y4eHne y4eOHOro Marepuana 1o CIELHalbHON JuTepa-
Monyns 4 [m3yuenne matepuana N[ Cam 0
15.1 [Ype
JTaGopaTopHoe 3aHATH . HELNaTH3UPOBAHHAS
Monyns 4 Ooparoproe 3 €| 1a63 MapkHupoBKa CTajlei u CIIaBoB I 6 2 + Cren 31po I-103| 15 [Hocka menosas
Ne 15.1 maGoparopus
IlocemaemMocTh Ilcuy |[TocemieHnue nekiui 10 0
JTabopaTopHoe 3aHsTHE . HELNaTH3UPOBAHHAS
Monyns 4 Goparoproe 3 JIa63 |MapkupoBKka crajeii ¥ CIIaBoB II 6 2 - Crent 3HpO I-103| 0 [Cnem. na6. o6opyn.
Nel5.2 maGoparopust
TOoroBplii  TecT In . KoMmnbroTepHbiii  kJacc|
° ¢ °| ™1 |wrorossiii Tect o Kypcy "MatepuanoseneHue-2" 100 2 OMIIBIOTEP ¢ 30
kypcy uepe3 OT 00LIero 1ocTymna
44 12 28
HUTOI'Of 100
72
UTOoro 0
yepe3 LT
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5. KpMTepI/IPI N HOPMbI TEKYIIETro KOHTPOJA U HpOMe)I(yTO‘IHOﬁ arTrecranmmmu

5.1 Kpurepuu 1 HOpMBI TEKYLIEr0 KOHTPOJIS M IPOMe:KYyTOYHOM arTecTauuu (Marepuaaosenenue u TKM-1)

HaumenoBanue yueOHbIX Mepo- | Tumbl yueOHbIX Mepo- (KosmnuecTBO
9 N YcioBus 1onycka Kpurtepuu nu HOpMbI OLIEHKH
npUATHIA MPUATHI 0aJlsI0B
MakcuManbHOE KOJWYECTBO OaiioB BBICTABISETCS CTY-
NIEHTY, ecli J1ad.p. oTpaboTaHa, opOpMIICH OTUET, TECT I10
Teme ja0.pab. HamKMcaH He MeHee yeM Ha 40 amta u JL.p.
Hammume orpaboTrkm m| CHAaHA IPETOAABATENIO.
JlabopaTopHbie pabOTHI JlaGoparopHoe 3aHATHE 5 oT4eTa MO JIabOpPaTOPHOMH Otpabotka, ohopmiieHne oT4era o J1ad. pad. u HamucaH-
paGote. HBIH TecT — 60% oT MakcuMyMa OaioB.
Otpabotka, odopmiieHne ordera mo jab. pad -30% ot
MaKCUMyMa 0aJlIoB.
MakcuManbHOE KOJIMYECTBO OallJIOB BBICTABISETCSA, €CIH|
CaH TeopeTHYeCKUi MaTepuai MO TeMe MPaKTUIEeCKOTo 3a-
[IpakTiaeckne 3aHATUSA [IpakTrdaeckoe 3aHATHE 5 OTuer o mpakTuKe.

HATHA ¢ TIepBoro pasza. I[locie kaxkmoil clieayromeil monbITKY
BEIUUTaeTCI 25%.

I[OHYCKaIOTCH CTYACHTBI,)

MaxkcuManpHOe KosmmuecTBo OamioB 3a tect - 100. Kaxmoe,
3ajaHie B TECTE OILECHUBAETCA OIUHAKOBBIM KOJIUUYECTBOM

N HroroBslii TECT O KypCy BBITIOJIHUBINIAE  YICOHBIH 5 6 )
Toroselii Tect o Kypey uepes LT aepes LT 100 | an 1o nabobaropremlC OB PacuerHass ¢opmyna pesynbTHUpyIOIIETo Oaia:
P AGOTAM paTop 100k/n. I'ne n - oOlIee KOIMYECTBO 3aJaHui, Kk - KOJIUUECTBO,
P ) [MpaBUJIHLHO BBITIOJIHGHHEIX 3a1annid. B mannom tecte n = 30.
OIyCKAaIOTCSl  CTYAEHTHI .
Ee H};6 ABLILIE 40ygann01;20 0aJITOB 3aCITy>KUBAET TMOJHOCTHIO OCBEUIECHHBIM OTBET HA|
[lepecnaua 3a4yera mpernoaBaTeNto Ilepecnaua 20 p Tpu Bompoca. HemonHbl OTBET OLIEHMBAaEM YMEHbBIIEHHBIM

[0 HAKONMTEIBHOMY pPEii-

TUHTY

[KOJIMYECTBOM 6ann03, B COOTBETCTBHHU C COACPKAaHUCM.

Cxema pacyera UTOTOBOM OLIEHKH:

Texkymuit pedTHHT (Bce 3aHATHUS U IPOMEXKYTOYHBIE TECThI) + Pe3ynbTaT HTOTOBOTO TECTa U BCE IEIUTCS

Ha 2+ bBb

(ectu Bb pegycMoTpensl)




5.2 Kpurepuu ¥ HOpMBI TEKYLIEr0 KOHTPOJIS M POMe:KYyTOYHOM aTrTecTauuu (MartepuajaoBenenue u TKM-2)

HaumeHoBanue yueOHbIX Mepo- [ Tumbl yuedonnix mepo- | KouuecTBo
o N YcaoBus qonycka Kpurtepuu n HOpMBbI OLIEeHKH
MPUSTHI NPUSTHI 0aJlJI0B
MakcuMalbHOEe KOJHYECTBO OalIOB BBICTABISIETCS CTYIEHTY,|
cciu j1a0.p. oTpaboTaHa, 0()OPMIICH OTUET, TECT MO TeMe J1ad.pal.
HaITMCaH HE MCHee YeM Ha 40auia v JI.p. CaHa pero1aBaTelo.
a6 a6 5 Hammune oTpaboTKu nlOTpaboTtka, odopmiieHHe oTdera 1o Jad. pad. M HaMCaHHBIH
abopaTopHOE 3aHATHE abopaTopHOE 3aHATHE oTUCTa 110 .. rect —50- 60% OT MAKCHMYMa GAILTOB.
OTtpaboTka, odopmiieHne otdera 1o yad. pad -25-30% ot Makcu-
MyMa OaJioB.
MakcuMallbHOE KOJMYECTBO OajlIOB BHICTABISAETCS, €CIIH  ClIaH|
TeOpeTHYeCKHi MaTepual M0 TeMe MPAaKTHYECKOTO 3aHATHS C
[IpakTrueckoe 3aHATHE [IpakTnueckoe 3ansTre 5 OT4er 1o mpaKTHKe N N
epBoro pasa. I[locie xaxmaoi clieayronieii MONbITKH BRIYUTACTCS]
25%.
MakcuMallbHOe KojudecTBO OamroB -10 obecnieunBaercs 100%)
ITocemaemoctsb 10 Homnyckarotcs Bee. mocemaemMocThio. [Ipu 50% mocemenus BrICTaBIsIeTCS 5 0alioB
W T. 7.
MakcuMallbHOE KoaudecTBO 0asos 3a tecT - 100. Kaxnoe 3ana-
/lonmyckaroTcsa CTyIEHTHI,
N N JJHUE B TecTe OIICHHBAETCS OJWHAKOBBIM KOJMYECTBOM OaJlIOB.
MToropeiii TecT mo Kypcy uepes| UTOroBwliii TeCT O Kypcy BBITIOJTHUBIIIUE yUCOHBIH
100 Pacuetnas dopmyna pesynprupytomero 6amra: 100k/n. I'me n -
LT yepe3 LT [UTaH 10 JTa0OPaTOPHBIM N
AGoTaM 001116 KOIMYECTBO 3a7aHui, k - KOMTUYECTBO MPAaBUIHHO BHITION-
P ’ HEeHHBIX 3aganuii. B gannom tecte n = 30.
J/lormycKaroTCsl CTyIEHTHI, .
e nabpasmme 40 Gai 20 OaiIoB 3aCITy’KMBAET MOJHOCTBIO OCBEIICHHBIH OTBET IO TPeM|
[lepecnada 3auera mpero1aBaTEIIo [lepecnaua 20 p BorpocaM. HemoHbI OTBET OIEHNBAaeM YMEHBIIICHHBIM KOJIHYe-

UIOB 10 HAKOIMUTEJIBHOMY]

CTBOM 6aJ'IJ'IOB, B COOTBETCTBUU C COACPIKAHUECM.

CUTUHTY

Cxema pacueTa HTOrOBOW OLEHKH:

Texymuit pedTHHT (BCE 3aHATHS M IPOMEXKYTOTHBIE TECTH) + Pe3ybTaT HTOrOBOTO TECTA M BCE JIe-

JIUTCA Ha 2
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6. baHK TeCcTOBBIX 3aJaHMI 1 PerJIaMeHT NMPOBeIeHNsI TeCTUPOBAHUI

6.1. baHk TecTOBBIX 3aJaHUH I IPOBEACHUSA TECTHPOBAHUIMI

Ha3zBanue 0aHKa TeCTOBLIX 3a-
JMaHuM

KoanuecTBo 3a1a-
HUH B 0aHKe TecTo-
BBIX 3aJJaHUI

Pa3zpaGoTuuku

Martepuanosenenne 1 TKM-1

500

I'.B. Kiiesuon, H.A. KneBnona

MarepuasoBeaenune u TKM-2

500

I'.B. Ki1esuoB, H.A. KneBuona

6.2. PersiaMeHT NpOBeICHUN TECTUPOBAHMS

6.2.1. Marepuanosenenne u TKM-1

HaszBanue 0aHka TecTto-
BEIX 3aJlaHUH

Kom-Bo 3amanui,
MPEABSIBISIEMBIX CTY-
JEHTY

Howmepa n HaumeHoBaHusA
pa3nenoB TecTa

Kon-8o 3axa-
HU B pazaene

MarepuanoseneHue u
TKM-1

30

1.1 AtomMHO-KpHCTaIINYECKOE
CTpOEHHE

1.2 JleeKThI KpuCTaIHYIe-
CKOT'O CTPOCHUS

1.3 Kpucrammuzanusi MeTajioB
u crnaBoB. a3oBbie MpeBpa-
IIICHUS B TBEPJIOM COCTOSIHUU

1.4 JlnarpaMmbl COCTOSIHUA
JBYXKOMITOHEHTHBIX CHCTEM

1.5 Iuarpamma cocrosinus Fe-
C. MuKpOCTpyKTypa yriiepo-
JIUCTBIX CTaJIe U YYyT'YHOB

2.1 BausHue macTHIecKon
nedopmanuu Ha CTPYKTYPY U
CBOMCTBA METAIINYECKUX Ma-
TEPUAJIOB

2.2 Cratryeckoe Harpy>keHue.
HcneiTanue MeTaioB Ha
TBEPAOCTh U PACTKEHHE

2.3 JInuHaMHUYeCKOe 1 LINKJIIH-
yeckoe HarpyxeHue. McmnpiTa-
HUE METAJUIOB Ha YIapHYIO
BSI3KOCTh M YCTaJIOCTh

2.4 Pazpymienue. MexaHU3MbI
paspyLeHus




6.2.2 MartepuanoBenenue u TKM-2

7. HazBanue Gan- | Kon-Bo 3amanuii, | Homepa u Haumeno- | Komn-Bo | Bpewms nHa Te-
Ka TECTOBBIX 3a/IaHUN | TPEIbSIBISIEMbIX | BaHUS pa3ZesioB TeCcTa | 3aJaHuil | CTHUpOBaHUE,
CTYJIGHTY B pazjiesne MUH.
MarepuaiioBeieHuE 1 30 1.1 ®a3zoBble nipe- 10 60
TKM-2 BpAILICHUS B CTAIIAX

IIpYU HarpeBe U oXJja-

KICHUU

1.2 Tepmuueckas u 10

XUMUKO-

TepMuYecKas oopa-
0O0TKa METAJUIOB U
CIIaBOB

2.1 Meramnueckue 10
1 HEMETAUTHYECKHE
MaTEePHAITBI

7. Kputepuu 1 HOPpMBbI OLIEHKH KYPCOBBIX PadoT (IIPOEKTOB)

KypcoBas paboTa mim KypcoBoil NpOeKT yueOHbIM IUIAHOM HE MPEAYCMOTpe-

HO.

8. IIlpuMepHasi TeMAaTHKAa NMUCbMEHHBIX paldoT (KypcoBbIX, pedepaToB, KOH-
TPOJIbHBIX, Pac4eTHO-ITPagUYECKHX H JP.)

No i/t | Tembl

IIpakTnueckue 3amanus no kypcy Marepuanosenenue u TKM-1

1 ITocTpoeHHE aTOMHBIX IIJIOCKOCTEM M HAPABJICHUM.

[ 3]

OHpCI[eJIeHI/IC OCHOBHBIX BUAOB MAaKPOCKOITMYCCKUX ,Z[C(l)eKTOB JIUTBIX U I[e(1)OpMI/IpO—
BaHHBIX 3arOTOBOK

Pacuer AuarpaMm COCTOAHUSA IBYXKOMIIOHCHTHBIX CUCTCM.

Ananu3 nquarpaMmmbl coctosaus Fe-C.

Omnpenenenue CTPYKTYpbl U (a30BOr0 COCTaBa YyT'YHOB

Amnanu3 nuarpamm «Hanpsokenne-nedopmarnusy

OnpeneneHrne KpUTHUECKUX TEMIEPATYP XPYNKOCTH.

RNA (NN AW

@pakTorpaduiyeckuii METO/1 ONpeIeIeHUs] MaJIOLMKIOBOM U MHOTOLIMKIIOBOM ycTano-
CTH

9 M3ydeHnue ocoOEHHOCTEH CTPOEHUsI U3JI0MOB 00pa3lLioOB U JeTaleH.

IIpakTnueckue 3amganus no kypcy Marepuanoseaenue u TKM-2

1 da3oBbIe IPEBpAILEHHUS U CTPYKTYPOOOpa30BaHHUE MIPHU HATPEBE U OXJIAXKICHUH yTJIe-
POAMCTOM CTaJIu.

Jlnarpamma U30TEPMHUECKOT0 paclaja NepeoxXIaKIEHHOIO ayCTEHUTA.

CrpykTypooOpa3oBaHUE MPU PA3IWYHBIX BUIAX OTKHUra

3akayka criaBoB 0e3 moIMMOp(hHOTO U ¢ MOIMMOP(HBIM ITpeBpaIieHueM

Crapenue cmuiaBoB. CTpyKTypooOpa3oBaHHe U CBOHCTBA

OTrycK yriepoiucTon u ierupoBaHHou cranu. CTpyKkTypooOpa3oBaHHe W CBOMCTBA

NN N AW

KOHCprKL{HOHHBIC CTaJId U IBCTHBIC CILJIABbI
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I/IHCTPYMCHTaJ'IBHI)IG CTaJId U CIIJIaBbI

Hemerannnueckue MaTepuasl

9. Bomipocs! K 3a4ery

Ne ni/m Bonpocsl

1 Tunel KpUCTANIMYECKUX PEIMIETOK U UX OCHOBHBIE XapaKTepUCTUKH. OCHOBHBIE CBOM-
CTBa KPHUCTAJUIOB: aHU30TPOMHS M MTOJIUMOP(H3M.

) Tunbl cBsi3eit: nOHHAs, KOBaleHTHas, BaH-nep-Baansca, Mmetamnuueckas. Mx ocoben-
HOCTHU U BJIMSIHHE HA CBOMCTBA KPUCTAJJIOB.

3 JleeKThl KPUCTAIIIMYECKOTO CTPOSHHSI, TEOMETpHYIEcKasl KiacCu(UKaIIMSL.

4 Toueunsie nedexTsl. MexaHu3Mbl UX 00pa30BaHUSA. 3aBUCUMOCTh PaBHOBECHOW KOH-
LIEHTPAllMU BaKaHCUH OT TEMIIEpaTyphI.

5 Jnddysus. Mexanusmel nuddysuun. [lepBolit 1 BTopoit 3akoHbl Duka.

6 Jucnokanuu. BivsiHue mIOTHOCTH IUCIIOKAMA HA TPOYHOCTHBIE CBOMCTBA KPUCTAILIA.
Kpuas Ogunra. Pacuer Teopernyeckoii MpOYHOCTH.

7 DKCHepUMEHTAIbHBIE 3aKOHOMEPHOCTH TUIacTHYeCKoi nedopmanuu. MexaHWYecKHe
CBOMCTBA U WX XapaKTEPUCTUKH.

8 Hedopmarmonnoe ynpounenue. [Ipupona naknena. Tekcrypa nedopmaruu.

9 Jledopmarus MOIUKPUCTATUYECKUX Tell. 3epHOTPAHUYHOE yIpOYHEeHHe. 3aKoH XoJuia-
Ilerya.

10 Paspymenue xpynkoe u Ba3koe. TemnepaTypHbIil IOPOT XJIaIHOJIOMKOCTH.

1 Bnmsiaue Temriepatypsl Ha CBOMCTBa AepOpMHUPOBaHHOTO MeTasuia. Pekpucrammsanus
Y €€ TUIIBL.

12 MexaHW3MBI TJIACTHYECKOM TeopManim: CKOJIbKEHHE, TBOWHUKOBAHHE.

13 MexaHU3MBbl IJIACTUYECKON JeOpMaLMU: MEXaHU3M TEOPETHYECKOW MPOYHOCTH, Me-
XaHU3M U} Hy3UMOHHON MOI3YIECTH.

14 TepmoanaamMuveckne oCHOBHI (a3oBbIX mpeBpamieHnid. (TepmoaumHaMuveckue MmoTeH-
1uabl, azoBoe paBHOBECHE, BTOPOIl 3aKOH TEPMOIMHAMUKH. )

15 [TonsiTusa cucrema, crias, (ha3a, KOMIOHEHT, MEXaHUUECKasi CMECh.

16 @da3bl B Cru1aBax. XUMUYECKUE COETMHEHHUS

17 Kpucrannuzauus u ee stansl. Kputuueckuit 3apoAsiil U 3aBUCUMOCTb €T0 pa3MEpPOB OT
CTENEHU NEPEOXTAKICHHUSI.

18 3aKOHOMEPHOCTH Kpuctamuizanuu. Kpuseie TaMmmana.

19 ®da3pl B crutaBax. TBepabple pacTBOPHl M UX TUIBI. Y CJIOBUSI HEOIPAHUYEHHOM PacTBO-
puMocTH. XMMUYECKHE COETUHEHUSI.

20 Mertoab! mocTpoeHus nuarpamMm coctostaus. [Ipasuio ¢as ['mb6ca.

71 OcHoBHbIE TUIIBI AuarpamMMm coctostHusl. [IpaBuna koHoawl. Kpucramnmzauust U CTpyk-
TypooOpa30BaHUE CIIJIABOB.

2 Bnusinne npumeceit Ha MpoONECChl KPUCTAIIIM3ALMHI U PEKOMEHIalUU 110 UX UCTOJIb30-
BaHUIO.

23 Jluarpamma coctosinus xene30-yriepos. das3pl, JTMHUU, KDUTUUECKHUE TOUKHU.

24 [[HarpvaMMa COCTOSTHUS Kene3o-yriepoa. Kpucrannuzanus u cTpyKTypooOpa3oBaHue
cTaJyieH.

25 3aBUCHMOCTb CBOMCTB CTajiel OT COAEPKaHUsl YIIIepOaa.

26 J1.c. )xene3o-yriepoa MetactabmibHas. Kpucrammsanus u cTpykTypooOpa3oBaHue Oe-
JBIX 4yTyHOB. O0JIaCTh TPUMEHEHHUSI.

27 J1.c. xxene3o-yraepoa MetactabuibHas. Kpucrammmsanus 1 cTpykTypooOpa3oBaHue Oe-
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Ne i/m

Bonpocsl

JBIX 9yTyHOB. O6JaCTh NPUMEHEHHSI.

J.c. xene3o-yriaeposl crabunbHas. Kpucrammmsauus U CTpyKTypooOpa3oBaHHE CEephIX

28
qyryHOB. O0JIaCcTh NPUMEHECHHSI.

29 Knaccudukanus cepbix uyrynoB. CriocoObl noiyyeHus. BiusiHue CTpyKTypbl Ha CBOMA-
CTBA CEpPBIX YYT'YHOB.

30 IIpeBpaienus B cranu npu Harpese. HacneacTBEHHOCTh ayCTEHUTHOTO 3€pHA.

31 JHuarpamma H30TEPMUYECKOTO MPEBPAILCHHUS ayCTEHUTA. Brnusinue ckopoctu oxnaxie-
HUSl Ha CTPYKTYPY U CBOMCTBA CTaJICH.

32 MapreHcuTtHoe npeBpaieHrne. OCHOBHbIE 0COOCHHOCTH, KHHETHKA MPEBPAIICHUS.

33 TepmoobpadoTka. Knaccudukanmsi 1 0CHOBHBIE TEXHOJIOTHYECKHE MTAPaMETPBHI.

34 3akanka. HasHaueHue, BUIbI 3aKaJIKU, CTPYKTYpa CTaJIed MOCie 3aKaIKH.

35 [IpeBpaiiieHus pu OTITYCKE.

36 Pa3nuyne cBOWCTB NMPOTYKTOB 3aKaJKU U OTIycKa (MJIACTUHYATBIX U 3€pPHUCTBIX CTPYK-
TYP).

37 Bune! otnycka, ux Ha3Hau€HUE, CTPYKTYpa cTaje mocie OTIycKa, pa3indus B CBOU-
CTBax.

33 Omxur 1 u 2 pona. TexHonoruueckue napameTpsl 1 Ha3HAYCHHE OCHOBHBIX BUIOB OT-
KHTa.

39 BnusiHue nerupyromux 3JeMEeHTOB Ha MOJMMOpPGU3M Kelle3a U TEXHOJIOTMYECKUe Ia-
paMeTpsl TEPMUYECKONH 00pabOTKH.

40 OcHoBHble BUAbl XTO. CynHOCTb, TEXHOJOTHYECKUE TApAMETPhI, HA3HAUYECHUE

41 Krnaccudukanus u MapkiupoBKa KOHCTPYKIIMOHHBIX MaTEPHAIIOB.

42 I{BetHBIe crimaBbl. OCOOCHHOCTH CTPOEHHUS, CBOMCTBA, 00JIaCTh MPUMEHCHHSI.

43 Hemerannuueckue Matepuaisl (I1aCTMaCChl, pe3UHbI, CTekia) OCOOCHHOCTH CTPOCHUS,
CBOICTBA, 00JaCTh MPUMEHEHHSI.

44 Kommnosummonnsie Matepuansl. OCOOEHHOCTH CTPOCHHUSI, CBOWCTBA, 00JIACTh MPUMEHE-

HU.
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10. ®oHx OLEHOYHBIX CPEACTB sl MPOBEJACHUSI MPOMEKYTOYHOH aTTe-
cTaluM 00y4arouuxcs Mo IMCUUIIINHE

10.1. ITacopT ¢oHIa OLIEHOYHBIX CPEACTB

Ko konTposmpye-

Ne | KonrtpoJsmmpyembie pa3aeJsl (Te- . HanmenoBanue
MO KOMIeTeHIHH
n/n MblI) JUCHUNJIMHBI OLICHOYHOI'0 CPeACTBA
(WM ee 4acTH)

1 | Kpucramindeckoe cTpoeHue TBEp- JlaGopaTopHbie U IPaKTH-
nbix Ten. da3oBbie MpeBpaIieHus B geckue pabdoThl, odopmIie-
METAJUINYECKHX CILIABaX OIIK-2, I1K-7 HME PE3YNILTATOB, HOPMY-

JTUPOBKA BBHIBOJIOB, TECTHU-
poBaHue

2 | MexaHuueckue CBOMCTBA MaTepu- JlaGopaTopHble U paKTH-
asoB. MexaHU3MBbI pa3pyIICHHUS. gyeckue padboThl, ohopmite-

OIIK-2, ITK-7 HUE Pe3yIbTaToB, GOpMYy-
JUPOBKA BBHIBOJIOB, TECTU-
poBaHme

3 | Tepmuueckast 00pabOTKa METAIIOB JlaGopaTopHbie U IPaKTH-
U CILJIaBOB. gecKue paboThl, odopmIie-

OIIK-2, TIK-7 HUE pe3ynbTaToB, PopMy-
JTUPOBKA BBIBOJIOB, TECTU-
pOBaHKe, UHAUBUAYATbHOE
3aJlaHue.

4 | Meramndeckue U HEMeTaJlInye- JlaGopaTopHbie U IPaKTH-
CKHE€ MaTepuabl. Yyeckue paboTsl, ohopmiie-

OIIK-2, ITK-7 HUE Pe3yJIbTaToB, GOpMYy-

JIMPpOBKA BBIBOJOB, TCCTU-
poBaHUE

10.2. TunmoBble KOHTPOJIbHBIE 32/IaHUS WIH MHbIE MATEPHAJIbl, HEO0OXOAUMbIE

JJ1 OLleHKM 3HAHM I, yMeHMIi, HABBIKOB U (WJIH) ONBITA /1eSITeIbHOCTH, XapaK-
TepPU3yIINX 3Tanbl (POPMHUPOBAHUS KOMIIETEHIMI B Npolecce 0CBOCHUsI 00-
pa3oBaTeIbHOl NPOrpaMMblI

[98)

10.2.1. KomiuiekT 3a1aHuii K J1a0opaTopHOil padorte

Tema: «Tunsl KPUCTAJNIMYCCKUX PCUHICTOK U UX OCHOBHBIC XaPAKTCPUCTHUKID»

A) OpopMuTh OTUET O TEME JTa00PaTOPHOI PaOOTHI.

b) Beimonauts 3aganus K 1abopaTopHoii padore.

[T10CKOCTh B KyOMUYECKOM KPHUCTAIUIE OTCEKAET Ha KOOPAWHATHBIX OCSAX OTPE3KH, PABHBIC a;
28; ¢. OnpenenuTs Kpuctauiorpadudeckue nHaekcol miockoctu (hkl)?
[TocTpoiiTe MPOCTPAaHCTBEHHOE H300paKEHUE IUIOCKOCTEH (Ha mpuMmepe Ky0a), MMEIOIINX

kpuctamtorpauueckue muaekes (110); (111); (112); 321); (110); (1 11);(1 1 1).
Onpenennute CUMBOJI HaIIpaBiIeHUs, Tpoxoasiero yepes Touku (0, B/3, ¢/3).
[TocTpoiiTe mpocTpaHCTBEHHOE N300paKEHHE CIIEAYIONNX HanpasieHuii B kyoe [100]; [010];

[001]; [ 1 00J; [0 1 0]; [00 1 J; [110]; [101]; [011]; (1113, [T 11l (1 L ags (11 13 (1 Tags[ 1
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N1 11 1 12117 [311].
5. TloacuuraiiTe 4MCIO aTOMOB B siueiku U kKoopauHanuonHoe uncio st OLK u T'HK u I'TTY
pEIIETOK.

B) Beinosnuuts 5 3agaHuii UTOrOBOro TECTa.
Bapuant 1 (u enie 10 BapuaHTOB TECTOB)

1. K c105KHBIM KPHCTAIUTHYECKMM PEIIETKAM OTHOCHT . ..
1. KpuUCTaJUIMYECKUE KyOMUECKUE PEeILIeTKU

2. pemeTKy ¢ OOJIBIIUM KOJTUYECTBOM aTOMOB

3. PCUICTKH, Y KOTOPBIX HA OOJIO SHCMGHTapHOﬁ STUEHKH MMPUXOAUTCA ooiee OJHOI'0 aTo-
Ma

4. PCUICTKH, Y KOTOPBIX HA AOJIHO 3J'ICMCHT8.pHOI>i sTYUCHKH MMpUXOAUTCA OJUH aTOM

2. Boibepure cooTBeTcTBYOIME XapakrepucTuku uist LK pemerku:
l.a=b=c; a=B=y=903; K=12;x=0,74

2.a=b=c; a£B=y=903; K=8;x=0,68
3.a=b#c; a=B#y; =12;xk=0,74
4. a=b#c;, a=pf#y; K=12;xk=0,56

3. Ykaxxute 0003HaYEHH IIJIOCKOCTH B HHACKCAaX MI/IJ'IJ'Iepa .

1. (110)
s 2.(101)
Y=y 3.011)
Lo 4 4. (110)
/ 7
/’/ﬂ’-—f///

e

I

5. CBoiicTBO, 3aKiIoyalroieecss B HEOJHOPOAHOCTH CBOMCTB MaTepuasia B Pa3IMYHbIX KpH-
crajmorpagu4ecKuX HalpaBICHUAX, HA3bIBACTCH ...
1. m3oTponus

2. aHU30TpONuUA
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3. Tekcrypa

4. monumopduzm

10.2.2. KomiuieKkT 3a1aHii K J1a0OpaTOpHOil padorte

Tema: «OrnpeneneHre MIOTHOCTH JAUCIOKAIIMA METOJIOM A3JEKTPOHHOW MUK-
POCKOTIUI»

A) OdbopmuTh OTYET MO TeMe TabopaTOPHOU pabOTHI.

b) Beimonauts 3aganus K 1abopatopHoi padore.

HOI[C‘-II/ITaTI: IIJIOTHOCTH ILI/ICJIOKaI_II/Iﬁ pa3siiniHbIMU METOJaMU 110 3JICKTPOHHOMHUKPOCKO-
MUYECKUM (POTOrpadusIM.

B) BemmonauTe 5 3agaHuii UTOrOBOTO TECTA.

Bapuanr 1 (u emie 10 BapuaHTOB TECTOB)

1. DnexTpoHHas MyIIKa B MUKPOCKOIIE ITpeIHa3HaueHa JIJIs ...
1. 6oMOapaIUpPOBKH MOBEPXHOCTH KaTOAA
2. ¢GopMHpOBaHUS YCKOPEHHOTO TIOTOKA AJIEKTPOHOB
3. GOKyCHPOBKH MOTOKA ANEKTPOHOB
4. 0oMOapIUPOBKH MOBEPXHOCTH aHOJA
2. MoMeHT OKOHYaHUS TOTUPOBKHU (POJIBTH OMPEIEISIOT 10 ...
1. mosiBneHnto oTBepCTHA B (HOIIBTE
2. U3MEHEHHUIO TOKA B TIOJUPOBKH
3. mosiBieHuto 6mecka Gorbru
4. BpeMEHH MOJIUPOBKU
3. Hanbonee TOYHO MIIOTHOCTH TUCTIOKAIMNA PACCUUTHIBAIOT ...
1. Mo ssMKaM TpaBJICHUS
2. 1O YHUCIy TpaHUI]
3. METOJOM CeKYIIHX
4. METOJO0M MOBTOPHOTO 00X0/1a
4. Pazpemiarorniyro crmocoOHOCTh MUKPOCKOIIA yITyUIIaloT ...
1. MCTIOB3Y Sl HOCUTENH CBETA C MAJIOW JJIMHOW BOJIHBI
2. UCTIONIb3YS HOCUTEIHU CBETa C OOJBIION ATUHON BOIHBI
3. ucnonn3ys 060jee TOHKUE OOBEKTHI
4. yMEHbIIIUB anepTypy
5. Pazpemaronias cnocoOHOCTh pubopa - 370...
1.BenuunHa, 0OpaTHAas HAUMEHBIIEMY PACCTOSHUIO MEXKIY JBYMS TOUKaMH, BOCIIPHUHH-
MaeMBIMH OTJICTBHO
2. HauUMEHbIIIEe PACCTOSTHIE MEXKIY OT/IEIbHBIMU O0BEKTAMU
3. BelIMYMHA y4yacTKa 00pasiia, BUIUMOTO B IpUOOpE
4. BeIM4MHA, POTOPIHOHANIbHAS HAUMEHBIIIEMY PACCTOSHUIO MEXIY OTACTbHBIMU 00b-
eKTaMH

10.2.3. KoMIUIEKT 3aJaHMH K IPAKTHYECKOMY 3aHATHIO.

Tema: «KpI/ICTaJIJ'II/I‘{CCKOC CTPOCHHUC TBCPABIX TCI U I[G(I)GKTLI Kpucrajajindc-
CKOT'O CTPOCHUA»

A) OpopMHUTH KOHCIIEKT 10 TEME MPAKTUICCKOTO 3aHITHS.
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b) Beimmosnnuths 5 3agaHuii UTOrOBOTO TECTA.

Bapuant 1 (1 emie 10 BapuaHTOB TECTOB)

1. ledbexTsl, TEpMOIMHAMUYECKH BBITOHBIE U1 KpUCTAILIA!
1. maxkyHbI
2. BakaHCHU
3. OaucioKaiuu
4. TpaHUIBI

2. Yxaxute GopMyiy, OMHCHIBAIOIIYIO MEPBLIH 3aKk0H DuKa:
I. h=2vDt

2. h:i

VDT
3. I==Dxdc/ox
4. 1=-Dxoc/ot
3. KpaeBoii nucnokaiuei Ha3pIBaeTcsi 00JIacThb ...
1. uckakeHuH KpHUCTaIa BOKPYT Kpasi TpaHUIIbl 3€pHA
2. UCKaXX€HMs KpHUCTajula BOKPYT Kpasi SKCTPAIUIOCKOCTH
3. pacTskeHHs B KpHUCTaslie, 00yCIOBIEHHYIO HATMYHEM SKCTPAIIOCKOCTH
4. cxxatus B KpUCTailIe, 00YCIOBICHHYIO HATMYHEM SKCTPAIUIOCKOCTH
4. O6bemHbIe 1e(hEKThl KPUCTATUTMIECKOTO CTPOCHUS:
1. qucnokanuy, HEMOYKH MEXKY3€EIbHBIX aTOMOB
2. BaKaHCHM, MEXY3€JIbHbIE aTOMbI, IPUMECHBIE ATOMBbI
3. OpBI, TPEUIUHBI, OTOKU
4. rpaHuLIbI 3€peH, TpaHUIb! (ha3, rpaHUlbl OI0KOB
5. Bonbias pazHuia MEXIy TEOPETUYECKON M peanbHON MPOYHOCTHIO KPUCTAIIIOB OObBsIC-
HSIETCSl HAJIMYUEM B KpUCTAJIAX. ..
1. rpanwul 3epeH
2. MACTIOKaIUN
3. BakaHCUU
4. IpUMECHBIX aTOMOB

10.2.4. KomiuieKT 3a1aHii K J1a0opaTopHOil padoTe
Tema: «Makpo U MUKPOCKOITMYECKHUM aHAJIU3 CILUIABOB»

A) OdbopmuTh OTYET MO TeMe TabOpPaTOPHOU pabOTHI.

b) Beimmonnutsk 3aanus K 1abopatopHoit padore.

1. [MpuroroButs Makpouutud. BreiIBUTH Ha Makponuude nedeKTh, HapyIIAOIMNe CIUIOMTHOCTh
MeTaJula, JUKBALHIO cepbl U (ocdopa, CTpoeHHUE JIUTON CTalIM, BOJIOKHUCTYIO CTPYKTYPY H T.J. U
3apUCOBATH UX.

2.KpaTko onucaTh METOJUKY MIPUTOTOBIICHUS] MUKpOLUIU(a.

3.HccnenoBaTb MUKPOCTPYKTYPY CTaIM WIM YyTyHa A0 M MOCJE TPAaBICHUA. 3apUCOBATh HAOIO-
JAEMYI0 MUKPOCTPYKTYpPY CTajH WU 4yTr'yHa

b) Beimmonnuts 5 3agaHuii UTOrOBOTO TECTA.

Bapuant 1 (1 emie 10 BapuaHTOB TECTOB)
1.MuKpOCTpYKTypa CIUIaBOB —3TO..

1. Tun KpUCTaIIINYECKOTO CTPOCHUS

2. 3epHa WK KPUCTAJIUTHI, BUAUMBIE B ONITUYECKUI MUKpOCKoN npu yBenundernuu 100-
500pas3.

3. Ctpykrypa nedekroB KP, Bumumas B 3IeKTPOHHBIN MHKPOCKOTI.
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4. Ctpoenue ciuiaBa, BUIMMOE IpHU yBeauueHuu B 10 pas.
2. VKaxxuTe NpaBUWIbHYIO [TOCIEI0BATEIbHOCTh ONEpalMii IpU U3rOTOBICHUN MUKpPOILIH(DA.
1. Bripeska
2. TpaBnenue
3. Hlimmdposanne
4. TlonupoBanue
3. Meton baymana npeaHa3HaueH Ajsl. ..
1. BBIABIICHUSI MAKPOCTPYKTYPBI JINTON CTAIH
2. BBISIBIICHHSI pacIpeIeIeHNs] HEMETAITHYECKUX BKITIOUCHUH
3.BBISIBIICHUS] HEOTHOPOJHOCTH paclipe/ieeHus (JIMKBALMK) Cephbl
4 .BBISIBIICHUS TPAHULL 3€PEH
4. [TonupoBanue MUKpOILIH(A TPOBOIAT € LEIBIO. ..
1. ycTpaneHust n300pakeHUs IOBEPXHOCTH
2. BBIABIICHHS I'PaHMUI] 3€pEH
3. BBIsIBJICHUSI MaKpoae(eKToB
4. BBISIBICHUS HEOAHOPOJHOCTH pacrpeaencHus (JukBauuun) gpochopa
5. Pa3pemarommas crnocoOHOCTh MUKPOCKOIIA - 3TO. ..
1. BenmuunHa, oOpaTHass HAMMEHBIIEMY PACCTOSHUIO MEXJIY JABYMS TOYKaMH, BOCIPUHU-
MaeMBIMHU OT/ICITHHO
2. HaMEHBIIIEe PACCTOSHUE MEXK/y OT/IEIbHO HAa0I0JaeMbIMH O0BEKTAMU
3. BenMuMHA y4yacTKa 00pasiia, BUIUMOTO B IPpUOOpE
4. BenMYMHA, NPOMOPLUOHATIbHAS HAUMEHBIIEMY PACCTOSHHUIO MEXIY IByMs TOUYKaMH,
BOCIIPUHHMAEMBIMHU OTAEIIHHO.

10.2.5. KommuiekT 3a1aHui K J1a0opaToOpHOil padorte

Tema: «MexaHuueckue CBOMCTBA KOHCTPYKIIMOHHBIX MaTepuayioB. Ompene-
JIeHUE MEXaHUYECKUX XapaKTEPUCTUK MPOYHOCTH U MJIACTUYHOCTH.»

A) OdbopmuTh OTYET MO TeMe T1abopaTOPHON pabOTHI.
b) Beimonauts 3aganus K 1abopaTopHoii padore.

1.3aprcoBaTh JaHHY BAPHAHTOM KPUBYIO PacTSKEHHs B KOOpAMHATAX «ycuiaue [
- yuiuaenre Al » ¥ BBIIOJIHUTH CIIEAYIONIEE:

2. mpeoOpa3oBarh B JHarpaMMy ¢ OTHOCHTEIBHBIMU KOOPAUHATAMHU «HAIMPSDKEHUE O
- OTHOCHTENbHAs AehOopMaLs & »;

3. 1o mpeoOpa3oBaHHON AMArpaMMe OIPEACIIUTh CIEAYIOIIHE MEXaHHYECKHUE CBOM-
ctBa: £ - MOmynb ynpyroctd, o, Wim O, - TIPeJie]l TeKY4eCTH, G, - TPe/es TIPOdHO-
CTH, O - OTHOCHUTEIBHOE YIJIMHEHHE, a -CTATHYECKYIO BA3KOCTh, D-MOIYJIb IIACTHYHO-
CTH.

BapuanT 1 (1 ewwe 9 BapuaHTOB JUarpaMm pacTsKEHUs)
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BaHT 1 (cmas A3)

Hrpy3ka, kH

YirmHeine wm
B) Bemonuutes 5 3agaHuii UTOrOBOTO TECTA.

Bapuant 1 (1 emie 10 BapuaHTOB TECTOB)
1. Ykaxkute BIUAHNE TPUMECE HA MEXaHMYECKHUE CBOIMCTBA KpUCTAJJIa IIPH TJIIaCTUYECKOM Jie-
bopmarmu:

1. cHMXKAIOT HUCXOJHYIO IMPOYHOCTH U MOBBIIAOT IJIIACTHYHOCTD
2. YBCIIMIUBAKOT UCXOAHYTO IPOYHOCTb U CHHUKAIOT INIACTUYHOCTD

3. TPOYHOCTH M TUIACTUYHOCTH HE U3MEHSCTCS
4. ITIOBBIIIIAKOT HpO‘IHOCTL U IIJIACTUYHOCTb

2. [Tpeaenom BEIHOCIMBOCTH HA3bIBAIOT. ..
| .HampspKeHne, Ipyu KOTOPOM MaTepHall BBIIEP/KUBAET 3aJaHHOE YHCIIO LIUKIIOB HArPYKEHUS
2. HampspDKeHUE, MPU KOTOPOM MaTepHall BBIICPKMBAECT HEOTPAHWUYEHHOE YHCIIO ITUKIIOB
Harpy>XeHus
3. HampsHKEHUE, M0 JOCTHKEHHE KOTOPOTO MPOUCXOINUT pa3pyIICHHE
4. HaHpH)KeHI/Ie, HpI/I KOTOpOM MaTepHan BI:II[ep)KI/IBaeT MHUHHUMAJIBHOC YHCJIO IIUKIIOB
Harpy>XeHus

3.IIpu ucnpITaHUU Ha pacTsLKEHUE 00pa3ell Harpy3uiu 0 HAMPsHKEHUS Gl, MOCJIe Yero Harpy3Ky

CHsUTH. BennvrHa OTHOCUTENBHOTO YTMHEHHUST o0pasia (puc.) COCTaBIIsET:
1.20% 2. 8% 3. 4% 4.2%

[4%)
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4. TepnocTh o bpuHento ycnoBHO 0003HaYaeTcs:
1. HRC 2. HRB 3. HB 4. HV

5. Bribepure npaBUIBHYIO MOCIEI0BATEIBHOCTH 110 BO3PACTAHUIO BETUUHH:
1. oB; OT; oMM
2.0T; oI, OB
3. omnm; oT; OB
4. omm; 6B OT

10.2.6. KommuiekT 3ajannii k JjabopaTopHoii padorte
Tema: «/IcibITaHUS MaTepUAIOB Ha TBEPIOCTHY

A) OpopMuTh OTUET MO TEME JTa00PaTOPHOI PAOOTHI.
b) BeinmonHuts 3a1anust K 1abopaTopHOi padoTe.

I.I[.TIH IMPCIJIOKCHHBIX MAapPOK CIIJIaBOB HO,[[O6paTI> MCTOO U3MCPCHUA TBCPAOCTH.

2.13meputh TBEPAOCTH 00PA3LIOB.
3.IlepeBectu nosydeHHble 3HaueHUs TBepAocty B HB. PaccuuraTe npounocTts no bpune-

JI1O.
B) BeimmosnauTh 5 3agaHuii KTOTOBOTO TECTA.

Bapuant 1 (1 eme 10 BapuaHTOB TECTOR)
1. TBepaocThIO HAa3BIBAIOT. ..
1. ctocoOHOCTH BO3BpAIIaTh IEPBOHAYATIBHBIE ()OPMY U pa3MephI TIOCIIE CHATHS Harpy3Ku
2. ciocoOHOCTH MPOTUBOCTOSITH BHEAPEHHIO PYTOro 0ojiee TBEpAOro Tena
3. c1tocOOHOCTH MPOTUBOCTOATH TMHAMUUECKIM Harpy3Kam
4. ciocoOHOCTh COXPAHATh OCTATOUYHYIO 1e(hOPMAIIHIO TTOCIIE CHATHUS HArPy3KU
2. OnpenenuTe COOTBETCTBHE YCIOBHBIX 0003HAYCHUI MEXaHUYECKUM CBOMCTBAM MaTE€pPHUAJIOB:

l.os 1. TBepmoCTH

2.6% 2. MIaCTUYHOCTh
3.HB 3. ynapHasi BA3KOCTh
4. KCT 4. IpOYHOCTH

(98]

Meton PokBenna npenHazHadyeH st U3MEPEHUs TBEPIOCTH. . .
1. Msrkux mMaTepuaioB
2. TBepasix MaTepuanioB
3. TloBepXHOCTHBIX CIIOEB
4. U MATKHUX U TBEPIBIX MAaTEPUATIOB.
4. YkaxuTe MaKCUMaJIbHOE YCWINE MPU U3MEPEHUH TBEPOCTH 10 Bukkepcy.
1. 3000kr
2. 150 kr
3.100 kr
4. 500r
5. MuKpOTBEpI0CTh 0003HAYALTCH. . .
1.HB
2. Hp
3. HRC
4. HV

10.2.7. KommuieKkT 3aiaHuid K 1adopaTopHoii padorte

Tema: «OnpeneneHue yaapHON BI3KOCTA MaTEPUATIOB)
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A) OdbopmuTh OTYET IO TeMe TabopaTOPHON pabOTHI.

b) Beimonnuts 3aanus K 1abopatopHoil padore.

1.IlpoBectn ynapHble UCTIBITAHUS Ha M3THO 00PA3LIOB CTAIM MIPU PA3TUUHBIX TEMIIEpATypax.
2.PaccunTaTh 3HaU€HUE YJApHOM BA3KOCTU MaTepuaia.
3.Iloctpouts rpaduk TEMIEpaTypHOU 3aBUCUMOCTH yAapHOMN BA3KOCTH UCCIICIYEMOMN CTaIH.
Onpenenuts TeMIEPATYPHBIN OPOT XJIaJHOJIOMKOCTH.

B) Beinosnuuth 5 3agaHuii UTOrOBOro TeCTa.

Bapuant 1 (1 emie 11 BapuaHTOB TECTOB)
1. XJ1aTHOIOMKOCTBIO HA3EIBAIOT:
1.YMeHblIEHNE ITpeiea MPOYHOCTH TP TOHM>KEHUN TEMIIEPATYPhI
2.YMenbuieHne ko3 duirenta ITMHaMUYECKOM BI3KOCTH MPU MOHWKEHUH TEMITEpPaTyphbl
3.YMeHblIeHne (PU3UUECKOTO MpeJiesia TeKYUeCTH IPU MOHKEHUH  TeMIIepaTyphl
4.YBenuyeHue npejaesna NpOYHOCTH MPHU MOHMKEHUH TEMIIEPATYPbI
2. VYnapnas Bsazkocts KCU onpenenser:
1. YaenpHyto paboTy 3apOoXKIEHUS U PACTIPOCTPAHCHUS TPEIIUHEI.
2. YienbHy10 paboTy pactpOCTpaHEHUs TPEIUHBI.
3. PabGoty paspymieHus npu TMHAMHYECKHX Harpy3Kax.
4. Paboty rutacTuueckoi egopManuu npu IMHAMAYECKUX Harpy3Kax.
3. Tso — 3TO TemmepaTypa UCTIbITAHUN:
1. T=50C
2. ipu koTopoit KCU = 0,5 MJIx / m?
3. npu kotopoii Habmroaercs 50% BA3KOI cocTaBiAONICH B n3oMe 00Opasia
4.T =-50°C
4. Onpenenute pakTOpbl, KOTOPHIE CABUTAIOT MOPOT XJIATHOJIOMKOCTH U3 TIOJIOKEHUs 1 B 1MOJIO-
XKeHue2:

W

—

I
l.ymeHbIIEHHE pa3Mepa 3epHa

2.MOBBIIIEHUE YACTOTHI CILIABA
3.yBeNMUEHUE COAECPKAHUS IpUMecei
4. yBenuueHue pasMepa 3epHa

5. YKaxXuTe NPU3HAKU BSI3KOT'O pa3pyLICHU:

1.0TCyTCTBUE «IIEHKW» Ha 00pasiie

2. KpUCTAJIIMYECKUN U3JI0M

3. BBICOKas CKOPOCTh PaCIpOCTPAHEHHUS TPEIIUHBI

4. yanieyHslil U3JI0M
10.2.. KoMnuieKT 3aJaHNH K NPAKTHYECKOMY 3aHATHIO.
Tema: «AHanmu3 XxapakTepa pa3pylLIeHUs] METAJJIOB U CIIJIABOB.»

A) OdbopMuUTh OTYET IO TEME MPAKTUYECKOrO 3aHSATHSL. .

27



b) BbInonHUTh NpakTUYECKUE 3aJaHUs.

1.IIpoBectn nneHTH(HUKAINIO U3TOMOB (YCTAaHOBUTH BUJI M3JIOMOB) U3 HA0Opa M3JIOMOB METaJUIU-
4ECKUX MaTepuanoB. PaccopTupoBaTs N3I0MBI IO BUJAM.

2.3aMepUTh OTHOCUTENIBHOE CYyKEHHE 00pa3LlOB Y MOBEPXHOCTU XPYNKUX U BA3KUX U3JIOMOB.

3. 3aMepuTh AIUHY YCTAJIOCTHBIX 30H Ha IIOBEPXHOCTH YCTAJIOCTHBIX M3JIOMOB. 3apHCOBATh U3JIOM
1 0003HAUYUTh 30HBI HA YEPTEKE.

B) Beimonauth 4 3agaHus UTOTOBOTO TECTA.

Bapuanr 1 (1 emie 8 BapraHTOB TECTOB)
1.®pakrorpaduyeckuii aHaIN3 TO3BOJISIET ONPEEIIUTh:
1. momanpk BSI3KOM COCTABIISIONICH B U3JI0OME 00pasIia.
2. yIapHyI0 BSI3KOCTh CIUIaBa
3. yCTaJOCTHBIE XapaKTEPUCTHUKH CIUIaBa
4. TBEpPAOCTH
2. YKaXuTe MPU3HAKH BA3KOTO pPa3pyIICHUS:

1.00pa3oBanue «Ieikn» Ha oOpasie
2. KPUCTAINIMYECKUI U3JIOM
3. BBICOKAs CKOPOCTh PACIPOCTPAHEHUS TPEILIUHBI
4. JameyHsl U3JI0M
3.Ykaxute GakTophl, KOTOPBIE OMPEACISIOT XPYIKOe pa3pylieHne, Kak HanboJee omacHoe:
1. KpuCTaTIIMYECKUH U3JIOM
2. HM3Kasi CKOPOCTh PacpOCTPaHEHUsI TPEIIMHbI
3. OTCYTCTBHUE 3HAYNUTEIBHOU MpeBapuTEILHON nedopmanun
4. BBICOKasi CKOPOCTb PacCIpOCTPaHEHUs TPEIIHHBI
4. YxaxuTe BUJ pa3pyIlIeHUs, TP KOTOPOM Ha TIOBEPXHOCTH M3JI0Ma HAOIIOIAl0T 3 30HBI:
30Ha CTAOMJIBHOTO POCTA TPEIIMHBI; 30Ha YCKOPEHHOTO PAa3BHUTHS;, 30HA JOJIOMA.
1.BsI3KO€ paspylieHne
2. yCTalOCTHOE pa3pyIieHue
3. XpyIKoe pa3pyIlIieHHe
4. YaCTHYHO BSI3KOE, YACTUYHO XPYTKOE

10.2.9. KomiuiekT 3a1aHuid K J1a0OpaTOpHOil padoTte

Tema: «BiusiHue X0JI0MHON IIACTUYECKOW aedopMaliid U TeMIepaTypbl pe-
KPUCTALUIM3AIUA HA CTPYKTYPY U CBOMCTBA CILIIABOB»

A) OdbopmuTh OTYET MO TeMe T1abopaTOPHON pabOTHI.

b) Beimonnuts 3aianus K 1abopatopHoit padore.

1.I3MepuTh TONIMHY U TBEPAOCTH Je(hOPMHUPOBAHHBIX 00pa3moB. PaccunraTh cTeneHp miacTuye-
ckoit fedopmanuu. [TocTpouTh rpaduk 3aBUCUMOCTH TBEPAOCTU OT CTETIEHH AeOpMalInu.
2PaccuuTaTh TEMIIEpaTypHBIM MOPOT PEKPUCTALIM3ALMK 111 Menu. [IpoBecTu pekpucTamisanu-
OHHBII OTXKHT U OT/IBIX.
3. U3meputh TBEpIOCTh OTOMOKEHHBIX 00pa3noB. IlocTponTs rpaduku 3aBUCUMOCTH TBEPIOCTH OT
cTerneHu aedopMaliy Mocie OTAbIXAa U PEKPUCTALTU3AIHH.
B) Bemonuutes 5 3agaHuii UTOrOBOTO TECTA.

Bapuant 1 (1 enie 10 BapuaHTOB TECTOB)
1. Kputrdaeckoii crenenpio AehopMalii i pEKPUCTATUTM3AIMOHHBIX TTPOIIECCOB HAa3bIBACTCHI. .

l.cTenens nedopmanyu, NPUBOAILAS ITOCIIE HarpeBa 1eOPMUPOBAHHOTO MaTepHaia K I'H-
TFaHTCKOMY POCTY 3€pHa
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2.creneHb nedopManuy, MPU KOTOPOH JOCTUTAeTCs HAuOOJbIIas BO3MOXHAsS IIOTHOCTH

Ne(pEeKTOB KPUCTAIIIMUECKON CTPYKTYpPBI
3. MMHMMaJbHas cTeneHb AedopMallnu, P KOTOPOM 3amac BSI3KOCTU MaTepualia CTaHo-

BUTCSI PaBHBIM HYJIIO
4. MUHMMaJIbHasl CTENEHb JedopMaluy, IPU KOTOPOH PEeKpUCTAIN3ALMOHHBIE MPOLIECCHI

HE BBI3BIBAIOT POCTA 3€pEH
2.0TApIX -3TO TpyTIIa SBICHUH, MPOUCXOMAIINX TPH HarpeBe 1e(hOPMUPOBAHHOTO METAIIA U

OXBaThIBAKOIIHX. ..

1. mporiecchl 3apOXKAECHUS U POCTA HOBBIX 3€PEH C MEHBIINM KOJIMYECTBOM JE(PEKTOB CTPOE-
HUsA

2. mporiecchl 00pa3oBaHUs Cy03epeH C MaJIOyTJIOBBIMH T'pPaHHUIIAMHU, BO3HUKAIOIIUMHU TPU
CKOJILYKCHUU M TIEPETONI3aHUM TUCITOKAIINN
3. U3MEHEHUsS] TOHKOH CTPYKTYpHI (TJIaBHBIM 00pa3oM yMEHBIIECHHE KOJUYECTBA TOUYCUHBIX
neeKToB)
4. mpoueccsl U3MEHEHUs1 GOPMBI | pa3Mepa 3epeH
3.YkaxuTe TeMnepaTypHbId HHTEPBA XOJIOAHONH 00pabOTKH CIJIABOB:

1. T06p 2 T
2. 0,4 Tun < Tosp < Tun
3. To6p << 0,4T1‘IJ’I
4, Tosp < Ts0
4. YkaxxuTe BHEIIHUE TPU3HAKU MPOLIECCOB NEPBUYHON PEKPUCTATITU3ALINM:
1. ykpynHeHue 3epHa
2. U3MeNbYeHUE 3epHa
3. u3aMeHeHue GopMbI 3epHA 0 PABHOOCHOMH

4. OTCYTCTBYIOT
5. JIBmxKy1iei cuitoif mporecca coOMpaTebHON PeKPUCTAIITN3AIUH SIBISETCS:

l.yMeHbIIeHHE TUIOTHOCTH TUCIIOKAIANA
2. yMEHBILIEHUE CYMMAapHOH BEIMYMHBI TIOBEPXHOCTHOM dHEPIrun
3. yMEHBIIICHUE CYMMapHOW BEJIWYMHBI SHEPTHH, 32 CUET CHHIKEHHUS OCTATOUYHBIX HaIpsi-

JKeHun
4. yBETMYEHHUE TUIOTHOCTH TUCIOKAIUN

10.2.10. KommuiekT 3aganuii K JjabopaTtopHoi padore

Tema: «Tepmuuecknii aHanu3 CILJIABOB»
A) OdbopmuTh OTYET MO TeMe TabopaTOPHOU pabOTHI.

b) BeimonnuTs 3aianus K 1abopatopHoil padorte.

1.3aduxcrpoBath TEMIIEpPATYPhI CIUIABOB MPH OXJIAKIEHUN uyepe3 Kaxkble 30 cex.
2.ITocTpouTh TEPMUYECKUE KPUBBIE OXJIAKACHUS CIUIABOB U ONPECIUTh KPUTUYECKUE TOUKHU (a3o-

BBIX [TPEBPALLECHUM.
3. ITocTpouTh JUarpaMMy COCTOSIHUS «OJIOBO-LIMHK», yKa3aTh Ha3BaHUS JIMHUN AuarpaMmsl U ¢aso-

BBIC npeBpameHm[, COOTBGTCTBYIOHII/IG JIMHUAM I[I/Ial"paMMBI.
B) BoinosHuTh S 3a1aHUd UTOTOBOT'O TECTA.

Bapuant 1 (1 eme 10 BapuaHTOB TECTOR)
1.Ha3oBure Tun criasa, KOTOPOMY XapakTepHa JaHHAs KpUCTAJIIMYECKasl pelieTKa

1. TBepaplil pacTBOP BHEAPEHUS.
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2. TBepablil pacTBOP 3aMEIICHUS.
3. XuMHYECKOE COCINHEHUE.
4. MexaHuuyeckas CMECh.

O —komMroHeHm A
@ -xomroHeHT B

2.KputrnyeckuM 3apo/ibplilieM Ha3bIBaeTCsl
1. 3apoapIi TBepAOH (assl
2. TaKko# 3apoAbll, POCT KOTOPOTO COMPOBOKIACTCS MOBbIILIEHHEM 3Heprun ['ndoca.
3. 3apo/IbIIl CIIOCOOHBIH K pOCTY.
4.xpucTajNInYecKasi 4acTULa IPUMECH.
3.IlpaBuno ¢a3 umeer BUA ......

1.C = K+d-1.
2.C = O+K+1
3.C = ®-K+1
4.C=K-®O+1

4.Ha pucyHke npeJcTaBieHa JuarpaMma ......

I
K F
c \E /.rj_
1 3 ;
|']1 |
2 Lol | I
a ! Em[Bn | B

1.O1THOKOMITIOHEHTHAs

2.C XUMUYECKUM COEIUHEHNEM.

3.C oTCyTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.

4.C orpanM4eHHON PaCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH
5. IBmxymiei cuioii mporecca (a3oBoro nepexoaa sBisieTcs

l.cTeneHb nepeoxIakIeHUs] CHCTEMBI.

2.pa3Mep KPUTUYECKOTO 3apOoAbIiia HOBOU (pa3sl.

3.Temmeparypa CUCTEMBI.

4.pa3HOCTh TEPMOIMHAMUYIECKUX MTOTCHIIUATIOB (a3.

10.2.11. KommuiekT 3aiaHuii K JjabopaTtopHoil padore

Tema: «AHaU3 AWarpaMM COCTOSIHHS IBYXKOMITOHECHTHBIX CUCTEM»
A) BpInonHuTh MHANBUIyATBHOE 33/laHke K JJabopaToOpHOM padoTe.

3apucoBaTh, COOMIOAAst MaclITad, JaHHYIO BApUAHTOM JHArpaMMy COCTOSHUS U BBIIIOJIHUTH ClIe-
ayrouiee:

a) YCTAaHOBUTH THUI JaHHOM TMarpaMMbl;

0) onpenenuTh CTPYKTYpHBIN U (Da30BbIi cocTaB Bcex obaacTelt U OTpa3uTh ero
COOTBETCTBYIOIIMMYU OYKBEHHBIMU 0003HAUEHUSIMH Ha AUATrPaAMME;

B) OIIPEJENIUTD MOJIOKEHHE CIUIAaBa, JAaHHOIO BApUAHTOM, Ha IMarpaMMe COCTOSIHUS;

I') ONpEAEIUTh YUCIIO CTENEeHEN cBOOOIbI CIlIaBa B €0 KPUTHUECKUX TOYKAX UB TEMIIEPATYpPHBIX
MHTEpBaJIaX MEXJy KPUTHUECKUMH TOYKaMHU 1o mnpaBuiy (a3 ['m6bca M mocTpoUTh KPUBYIO
OXJIAKJEHHS 3TOTO CIIJIaBa B KOOPAMHATAX TEMIIepaTypa-BpeMs;
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1) OTIPENICIUTH ISl 3aJIaHHON BapUaHTOM TEMIIEPaTyphl CIIaBa COCTaB (a3 U BECOBOE COOTHOIIIE-
Hue ¢asz;
€) 0XapaKTepHu30BaTh CTPYKTYpPY 3aJaHHOIO CIUIaBa IPU KOMHATHOM TeMIiepaType.

Bapuant 1 (u emie 20 BapuaHTOB AMarpaMM COCTOSTHUS)
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b) Beimmonnuts 5 3agaHuii UTOrOBOTO TECTA.

Bapuant 1 (1 emie 10 BapuaHTOB TECTOB)
1.Yxaxwure ¢a3pl, HAXOIAMIKECS B paBHOBECUH Ha JIMHUM JIE mriarpaMMBbl COCTOSTHUS

I 1.B + )xunkocth
2. A+XUIKOCTH
c E 3 A+ B + xugxocts
4.A +B
P Q
il
A B

1.1 2.2 33 4.4

3.@opmyia, onpeaensionias KOINIECTBO TBEPAO (asbl B Touke «by» crnasa I mmeer Buf ......
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4.Yxaxure CTpyKTypy ciasa Il npu koMHaTHOI Temnepartype
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5.Vkaxxurte 4Uciio crereHeil cBo0oabI B TOYKE «ay cruiasa |

1. Homn
1{ I 2. OnHa
F 3. IBe
C \E/G—_ 4. Tpu
1 3 ;
Y |
2 ampn .

10.2.12. KommuiekT 3ajaHuii K JJabopaTopHoi padoTre

Tema: « MUKPOCKONTMYECKHI aHATIU3 METAJLIOB U ciuiaBoB. CTpyKTypa

YIIEPOAUCTON CTATH B PABHOBECHOM COCTOSTHUID)
A) OdbopmuTh OTYET MO TeMe T1abOpPaTOPHOUN pabOTHI.

b) Beimonauts 3aganus k 1abopatopHoit padore.

1. BprHepTUTH AUArpaMMy COCTOSIHHSI JKEe30-yIiepoj Ha pa3BepHyToMm Jjmcte Oymaru. Ilo-
CTPOUTH TEpMHUYECKHE KpuBble oxnaxaeHus i craieit ¢ 0,3 %C; 0,8%C u 1%C c ykaza-
HUEM (a30BBIX MPEBPAICHUN U KOHEUYHON CTPYKTYPHI.

2. TlpoBecTn MHUKPOCKOTHYECKHN aHamW3 00pa3ioB (5 mrt.). OnpenaeauT MUKPOCTPYKTYPHI U
3apUCOBATh YCIOBHO CTPYKTYPY JOIBTEKTOUIHBIX CIJIABOB C PA3TUYHBIM KOJIUYECTBOM YT-
nepoja (3 mrT.), SBTEKTOUIHOTO U 3a3BTEKTOMIHOTO CIJIABOB.

3. Omnpenenuth KOTMYECTBO yriepoaa B oopasmax godsrekrounnoi cramu (TOCT 1050-74).
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4. YcTaHOBUTH B3aUMOCBS3b MEXAY YIJIEPOJAOM M CBOHCTBAMH CIUIABOB, IIOCTPOUTH TpapuKu
1o JaHHBIM Tabi. 1 (cpaBoYHbIE MaTEepHAIbI).

B) Bemonuutes 5 3agaHuii UTOrOBOTO TECTA.

Bapuant 1 (1 enie 12 BapuaHTOB TECTOB)

1. Yto Takoe dhepput?
1) Xumuueckoe coeIuHEHNE
2) MexaHnu4eckasi CMeCh
3) TBepaplii pacTBOp yIiiepoJa B 0-XKeJle3e
4) TBepplit pacTBOp yriaepoja B y-Kele3e

2. Kakyro ctpykTypy nmeer ciuas ¢ coaepxanueM 0,45 %C?
1) Ilepaut
2) @epput + nepauT
3) @epput + LHEMEHTUT BTOPUYHBIN
4) deppuT + IEMEHTUT TPETHYHBII
5) ®eppur

3. Ilpu xakoif Temneparype nporucxoaut odpasosanue nepiauta B cruase 0,50 %C?
1) Jluausa PSK
2) Jlunusa GSK
3) Jlunus SE
4) Jlunus PG
5) Jlunus PQ

4. Kak BBITJISLAUT 1OJ MUKPOCKOTIOM (depput?
1) B Buze cBetIbIx 3epeH
2) B Buae TeMHBIX 3epeH
3) B Buzie cBeTIION CETKH 1O TpaHULIAM 3€PEH
4) B BUIE CBETIBIX UTII
5) B Buzie cBETIIBIX MEJIKUX YACTHII [0 TPAHULIAM 3€PEH

5. Kaxkoif u3 cruiaBoB Oy1eT UMETh BBIIIE TUNIACTHYHOCTH?
1) Cmnas 0,2 %C
2) Cmnas 0,45 %C
3) Cmnas 0,8 %C
4) Cmuag 0,6 %C
5) Cmnas 0,01 %C

10.2.13. KommuiekT 3aiaHuii K JijabopaTtopHoi padore
Tema: «CTpyKTypa, CBOWCTBA U IPUMEHEHUE YYTYHOBY
A) OdbopmuTh OTYET IO TeMe TabopaTOPHON pabOTHI.

b) Beimonnuts 3aanus K 1abopatopHoit padorte.

1.  MeracrabunbHas u crabuibHas (OTAEIBHO) AUAarpaMMBbl ¢ YKa3aHHUEM Ha HUX CTPYKTYpPHBIX

COCTaBJISIOLIUX.
2. VIBy4uTh mOJ MHKPOCKOIIOM TipH yBenudeHu# x500 nmeronuiicst Habop MUKPOILTH(OB.
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(98]

3apucoBaTh CXeMaTHYHO MUKPOCTPYKTYPY.

4.  JlaTh XapakTepUCTHUKY YyTYHa I10 CIEIYIOLIel cxeme: Kiacc 4yyryHa, mojkiacc, popma rpa-
¢ura (175 cepbIX YyTYHOB) WIIM MIPOIICHT yriiepoa (Asist 6embIX), Crioco0 MmoTydeH s, XapaK-
TEPUCTHKA METAJUTMYECKONH OCHOBBI.

5. Tloctpouth rpadmKu KPUBBIX OXJIXKACHHUS IBYX CIUIABOB (IO 33JaHHUIO MPETOAABATENS) C

ONMCAaHUEM IIPOLIECCOB, MPOUCXOMAIIUX B KaXKI0M KPUTUUECKON TOUKE U MEXIYy HUMHU. OB-

TEKTUYECKasl U 3BTEKTOUIHAS PEAKIINU.

B) BemosnauTh 5 3a1aHuii UTOTOBOTO TECTA.

BapuanT 1 (1 emie 11 BapuaHTOB TECTOB)
1. Kakoii uyryH uzo0pakeH Ha pucyHke?

1) cepwlii C MeEJIKOIIACTUHYATON
dbopmoii rpaduta

2) cephlif ¢ KPYNHOIJIACTUHYATOU
dbopmoii rpaduta

3) BBICOKOTIPOYHBIN Ha (eppUTHOU
OCHOBE

4) BBICOKOIIPOYHBIM Ha MEPIUTHOM
OCHOBE

b

E ¥ \-l',“,

2. Kakas ctpykTypa OyaeT y KOBKOTO YyryHa, €CJIH Tociie rpaduTH3aIii B METAUTMYECKON
ocHOBe ocTayiock 0,8%C?
1)®+T
2)O+I1+T
HMO+T
4HIT+ T+ 1T

3. Kakyto cTpyKTypy UMeeT JOIBTEKTHUECKUI Oesblif 4yryH npu temnepatype 450°C?
1) mepnut + HEMEHTHT BTOPHYHBIHN + Jie1e0ypuT
2) mepaut + neaedypur
3) nepauT + HEMEHTUT NEPBUUHBIN + 1e1e0ypuT
4) ayCTEeHMT + [IeMEHTUT BTOPUYHBIN + 1e1e0ypuT

4. Kakoe npeBpaienue nporexkaet Ha juaun CD?
1) KUAKOCTh — LIEMEHTUT NEPBUYHBIN
2) KUAKOCTh — IIEMEHTUT BTOPUYHBIN
3) KHUAKOCTb — ayCTEHUT
4) KUAKOCTb — JIee0ypPUT

5. CKoJIBbKO yriieposia CoAepKUT NEepInuT B PeppUTO-NIEPIUTHOM KOBKOM UyryHe?
1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 2%C
5) 4,3%C
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10.2.14. KommuiekT 3aaHuii K J1JaGopaTopHoi padoTe

Tema: «MccneqoBanue BIMSIHUS CKOPOCTH OXJIAXICHHUS HA TBEPAOCTh yIJie-
POIUCTOM CTATTN»

A) OpopMUTh OTUET O TEME JTa00PaTOPHOUN PAaOOTHI.

b) Beimosnuuth 3a1anus K 1abopaTopHO padoTe.

1. 3yuyuTh OCHOBHBIE BBl TEPMUYECKON O0OpaOOTKH YTJIEPOIUCTON CTAIH M MOJTydaeMmble MpH
3TOM CTPYKTYPHI.

2. OmnpenenuTh TEMIIEpaTypy HarpeBa UccleayeMoil cTam.

3. IlpoBectn oxyaxkaeHHe 00Pa3IOB C PA3IUIHON CKOPOCTHIO, UCTIONB3YS PA3INYHbIC BUIBI TEP-
MHUYECKOW 00pabOTKH U CPellbl OXJIKIACHUS: OTKUT (OXJaXKIECHUE C MEYbI0), HOPMAIU3ALIUIO
(oxnakIeHre Ha BO3/IyXE), 3aKalIKy B Maclie U BOJIE.

4. OnpenenuTh TBEPAOCTh CTAIH B 00pa3iiax, OXJIKICHHBIX C Pa3IHUHON cKopocThio. [TocTpouTh
rpaduk 3aBucumoctu TBepaocTH craiau (HRC) ot ckopoctr oxmaxkaeHus!.

5. M3o0pa3uth AuarpaMmy M30T€PMHYECKOTO MPEBpAIllCHUsI ayCTCHUTA, YKa3aTh Ha3BaHUE JTMHHMA
u o0nacTu (ha30BbIX MPEBPALICHU.

6. OmnpenenuTb MHUKPOCTPYKTYpPY CTaJIM IMOCJE Pa3iINYHbIX BUIOB TEPMUUYECKON 0OpabOTKH IO
aTiacy MHUKPOCTPYKTYD.

B) BoinosHuTh S 3a1aHuid UTOTOBOT'O TECTA.

Bapuant 1 (u eme 8 BapraHTOB TECTOB)
1.C yBenmu4eHueM CKOPOCTH OXJIaXIEHUS TUCTIEPCHOCTD (peppUTO-IIEeMEHTUTHOM CMECH. ..
1. Bo3pacraer
2. yMeHbLIaeTcs
3. He u3MeHsercs
4. W3MeHseTCs NepUOANYECKH
2.C yBeNIMYECHHEM CTEIICHH NIEPEOXJIaXKICHUS YUCIIO 3apOIBIIIEH, 00pa3yIoIInXCs B €AUHUILY Bpe-
MEHH. ..
1. Bo3pacraer
2. yMEHbIIaeTCs
3. HE U3MeHseTCs
4.cHayvaso BO3pAcTaET, a 3aTEM YMEHbIIAeTCs.
3. Tepmuueckas 00pabOTKa, COCTOSIIIAsl U3 HarpeBa CTaJIM B ayCTEHUTHYIO 00J1aCTh, BBIIEPKKH U
OXJIaX/IEHUs Ha BO3/1yX€ Ha3bIBACTCH. ..
1. 3akanka
2. OTIyCK
3. HOpMaHM3anus
4. oTxUT
4.YKaxXuTe MaTeMaTHUECKOE BBIPAXKEHHUE, OTPEICTISAIONIee 3¢PHOTPAHNYHOE YIIPOUYHEHHE.
l. 0, =0,+xd"?
2. o, =0,+aU"C"
3. 0, =0, +aGb\/;
4. ¢, =0, +aGb’L
5. HauGombiiryto TBEpAOCTb, U3 MEPEUNCIEHHBIX CTYKTYPHBIX COCTABIISAIOLINX, UMEET..
1. mepaut

2. TPOOCTUT
3. copbur
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4. peppur

10.2.15. KommuiekT 3agaHuii K JijabopaTtopHoi padoTre

Tema: «3akajika yriIepoOAUCTBIX CTATIEH»

A) OdbopmuTh OTYET MO TeMe TabOpaTOPHOU pabOTHI.

b) Beimonauts 3aganus k 1abopaTopHoii padore.

Onpenenuts TBEPAOCTH OOPA3IOB 0 3aKaIKHU Ha Mprbope PokBemna mo mkane B.
Onpenenuts TeMIepaTypy 3aKajiky MOJyUYeHHBIX 00pa3lioB B COOTBETCTBUU C COACPKAHUEM
yriepoja, ¥ BpeMs BBIICPKKH B II€YH B 3aBUCUMOCTH OT pa3MepoB 00pasIioB.

[TpoBecTu TEXHOJOTUYECKUI MpOIIeCcC 3aKaJlKK 00pa3lioB B COOTBETCTBYIOIIUX 3aKAJIOYHBIX
cpenax.

3amepuTh TBEPAOCTh 00pa3noB Ha npubope Pokeemna mo mkane C mocie 3aKaiky U o 1Mo-
JIYYCHHBIM JaHHBIM IMOCTPOUTH 3daBUCHUMOCTH ITOCJIC 3aKaJIKHU:

HRC=(C%), HRC=f(V,x; ). Uepe3 aHanus nomy4eHHbIX 3aBUCUMOCTE} chOpMyIHpoBaTH

BBIBO/IBI.

N3yunth, cxeMaTU4YECKH 3apUCOBATh M OMHCATh MUKPOCTPYKTYPY KOMILIEKTa 3aKaJleHHbBIX
o0pa3uoB npu yBenudeHuu x500.

[To 3aganuio mpenoaaBaTesnss U300pa3UTh Ha AMAarpaMMax M30TEPMUYECKOTO MpPEBpAICHUS
ayCTEHUTa pa3JInyHble BUJBI 3aKaJKU (M3MeHsAs T HarpeBa U CKOpPOCTU oxJaxaeHus ). Omnu-
caTh (pa30BbIE MPEBPALICHHS U KOHEUHYIO CTPYKTYpY CTaJeH.

B) Bemmonaute 5 3agaHuii UTOrOBOTO TECTA.

BapuanT 1 (1 ewe 11 BapuaHTOB TECTOB)

1. Kakoit u3 crijiaBoB 1ociie 3aKajiku OyJeT UMETh BBIIIE TBEPIAOCThH?

1) 0,20 %C

2) 0,40 %C
3) 0,08 %C
4)0,01 %C

2. Kakas cTpyKTypa NoKa3aHa Ha pUCyHKe?

- - 1) MapTeHCUT MENKOUTOIbYaThII
T 2) MapTeHCUT KpYTTHOUTOJIbYaThIN
1 3) MapreHcut + TpoOCTUT

1 4) MapTeHCHUT + LIEMEHTHT

iy
!

3. KakoB MexaHM3M MapTEHCUTHOTO MpEBpALLEHUs?

1) Auddy3noHHbIHi

2) bezmuddy3noHHbII

4. Kakas ctpykrypa copMHUpYyETCs y CTalu Y 8 NMPpU yKa3aHHOM CKOPOCTH OXJIaKICHUS?
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1) Tpooctut

fc
Ac 2) MapteHcut
3) Maprencut + gpeppur
+ -
_\\ 4) MapTeHCUT + LEMEHTHT BTOpPHY

HBII

=

T -

lg
5. CKOJIBKO yTiepoja COIEPKUT MapTEHCUT cTamu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C

10.2.16. KommuiekT 3ajanuii K JjabopaTtopHoil padoTre

Tema: «OTmyck cTamm»

A) OpopMuTh OTUET MO TEME JTa00PATOPHOIN PAOOTHI.

b) Brinonuuts 3a1anust Kk 1ab0opaTopHO padoTe.

1.  Omnpenenuth TemrepaTypy 3aJaHHOTO MPENOJaBaTENIeM BUAA OTIYCKA U BPEMs BBIIEPKKH
oOpasiia npu BEHIOPAaHHON TEMIIepaType.

2. TlpoBectu OTIyCK 00pa3IOB.

3.  Ompenenuth Ha TBepaomepe 1o mkaine C TBEpAOCTh OTIMYIIEHHBIX 00pa3noB [locTpouTs 3a-

sucumoctb HRC=1(7},,,, ) 115 cranu 45 u 0OBSACHUTH NPUYUHBI AICHAS TBEPIOCTH.

4. CxemMaTHYECKU 3apHCOBATh CTPYKTYPYy MOCIE BCEX BHUJIOB OTIMYCKa M OMHUCATh IMPOIIECCHI,
IIPOTEKAIOLIKE B YIIEPOAUCTON CTAIU IPU HU3KOM, CPETHEM U BBICOKOM OTITYCKE.

B) Bemmonuutes 5 3aaHuii UTOrOBOTO TECTA.

BapuanT 1 (1 ewie 11 BapuaHTOB TECTOB)

1.Kakas cTpykTypa UMeeT BbIIIE MJIACTUYHOCTh?

1) 2) _ _ 3)
0%000° = L]
A 0000 S~/
e . w0t DD DDD I\\‘IH\"
- * D D D H-\ h"'h-

o o ~N Ao
A o DD -~ \'\.\h\'
RAS . o O 00 \___f____.#_

2. JIng kakux aetaneil IpUMEHSIETC CPETHUM OTITYCK?
1) 15t ”HCTpyMEHTa, pacCYMTAaHHOTO Ha Oe3yJapHble Harpy3KH
2) st TSHKENO Harpy KEHHBIX IIECTEPEH
3) ns peccop, npyXUH

3. Kakyto Tepmuueckyto o0paboTKy He0OXOAMMO MpoBecTH A ctaiu 50 co cTpyKTypoil MapTeH-
CUTA, YTOOBI MTOJIYYUTh CTPYKTYPYy copouTa?
1) Otmyck (300 —400) °C
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2) Otnyck (500 — 600) °C
3) 3akaika + BBICOKUI OTIYCK
4) 3akayika + CpeIHHI OTITyCK

4. Kaxoii mpoliiecc IpoTeKaeT B CTAJIU MPU HU3KOM OTITyCKe?
1) YMeHblIeHHEe CTENEeHN TeTParoHAIbHOCTU PELIETKH MapTEHCUTA B Pe3yJbTaTe YaCTHYHOU
maddy3un yriepoaa
2) [Tonusliif pacnaa MapTeHCUTA
3) OGpa3oBaHue g-KapOUIOB
4) [peBpamienue Aocr. B Mom.

5. Ha kakue (ha3bl pacnajaeTcss MapTeHCUT MPU BBICOKOM OTIyCKe?
1) ®eppur
2) ®epput + LEMEHTUT
3) Lementur
4) AycTeHur

10.2.17. KommuiekT 3ajanuii K JjabopaTtopHoil padoTre

Tema: «OTXKHUT cTaICH»

A) OdbopmuTh OTYET IO TeMe TabopaTOPHON pabOTHI.

b) BeinmonHuts 3a1anust Kk 1abopaTopHO padoTe.

1.  TIlomyuuTh OMBITHBIE 0Opa3lbl, 3aUCaTh MApPKy CTajd, UCHBITaTh TBEPAOCTH OOPA3IOB IO
Poksemny (mkana B).

2. 3Bakamurth o6pasnsl or Temneparypsl Ac3 + (30...50)°C ¢ BbIIEpKKOH MX MPU YKa3aHHOU
Temreparype 15SMUH U OXJIaXKAEHUEM B BOJIC U MCIIBITATh Ha TBEpAOCTh M0 PokBesty moce
3akanku (mmkana C).

3. Harpers 3akanennsie o6pa3isl 10 temmneparypsl Ac3+(30...50)°C u BbAEpKaTh UX B MEYH
15muH. OxmaauThk obpaser] Ne 1, moayiexxaniuii HopMaJIu3aluy, Ha CIOKOHHOM Bo3myxe. [le-
perectu oOpazen; Ne 2, mosiexaniii H30TEPMUIECKOMY OT)KUTY, B ME€4Yb C TEMIIEPaTypoil
690...700°C, Boinepxkatb 30MHUH M OXJIAJUTh HA CHOKOHHOM BO3/yX€.

4.  3auucTUTh TEPMHUYECKH 00pabOTaHHbIE 00pa3Lbl HAKAAYHON OyMaroil u HCIbITaTh Ha TBEpP-
nocTh o PokBemny (mkana B) mocie orxkura.

5. CxemaTH4ecKH 3apHCcOBaTb MHUKPOCTPYKTYpPBHI IOCIE 3aKalKd, W30TEPMHUECKOTO OTXKHra,
HOpMaJIM3allMi C OMHCAHMEM DPEKHUMOB TEPMUYECKOM 00pabOTKHU M YKa3aHHUEM CYIIHOCTH
CTPYKTYPHBIX IPEBPALLICHHA.

B) Beinosnuuts 5 3agaHuii UTOrOBOro TecTa.

Bapuant 1 (1 emie 10 BapuaHTOB TECTOB)

1. Kakas ctpykrypa copmupyercs y 3a3BTEKTOMIHON CTald NMPU H30TEPMUYECKOM pacraie
ayCTEHHTA TI0 TIPUBEICHHOMY PEXUMY?

1) [lepaut

2) @epput + nepaut

3) Ilepautr + LEMEHTUT BTO

PUYHBIN

4) Tpooctur

5) Copbur
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2. YKaxuTe TePMUIECKYIO 00pabOTKy, KOTOPYIO HEOOXOAUMO MPOBECTH TEPE]T 3aKaJTKOU 3a9BTEK-
TOUIHBIX CTaJIEH.

1) PexpucTanian3almoHHbII OTXKUT

2) Hopmanuzarus

3) Otyck

4) TTomHBIN OTKUT
3. Cranp V9. Temneparypa Harpea 750°C. Oxnaxaenue B Boge. Onpenennure BUI TEPMUICCKOM
00paboTKH.

1) OTxur noaHbIN

2) OTXHUT HENOJTHBIN

3) 3akanka mojHas

4) 3akanka HemoJaHas

5) Hopmanuzanus
4. Kakyro TepMHUYEeCKyr0 00pabOTKy HEOOXOAMMO MPOBECTU, YTOOBI YCTPAHUTh CTPYKTYpPY BHI-
MAaHIITET T0CJIe CBAPKH?

1) [TonHbIH OTKUT

2) HenonHplii OTKUT

3) PexpucTamin3auoHHbII OTXKHUT

4) Otnyck
5. Ykaxute Ha C-00pa3HbIX KPUBBIX TOUKH Hauaja M KOHIIA paclaja ayCTeHUTa Mpu U30TepMude-
CKOM OTKHI€ TI0 YKa3aHHOMY PEXHUMY.

£ °C A I)a,l
2)c,d
a9 3)a, c
4)b, 1
S)a,d
Ml
MWy

10.2.18. KommuiekT 3agaHuii K JtjabopaTtopHoi padore

Tema: «VccnenoBanue BIMSHUA JICTUPYIOIIUX DSJEMEHTOB Ha MPOKAJIUBae-
MOCTb CTaJ€d METOJIOM TOPLIEBOU 3aKAJIKID)
A) OpopMuTh OTUET MO TEME JTa0OPATOPHOUN PAOOTHI.

b) Beimonuuth 3a1anus K 1abopaTopHOi padoTe.
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1. W3yunuTh XapakTepUCTUKHU MPOKAIMBAEMOCTH, YCTAHOBKY Ul TOPLEBOM 3aKajKu, METOAMKY

IIPOBEJICHUS TOPLICBOU 3aKaJIKH.

BriOpate Temneparypy HarpeBa 1o 3akajky AJis yIJIepoAUCTOl cTallu, ApyTrod U JerupoBaH-

HOM MCCIIELyEMBIX CTaJEH.

. Beigepxath 00pasibl B €Y Mpu BHIOpaHHON TeMmepaType HarpeBa. [IpoBecTu TOpIEeByIO 3a-
KaJIKy 00pasloB U3 YIJIEpOAUCTON U JIETHPOBAHHOM CTajei.

. [IpoTounTts B 0Opa3max japIcku TayOonHOM 0,5 MM 110 00pa3yommM IHIHHApPA (C IBYX MPOTHBO-
MIOJIOXKHBIX [0 TUAMETPY CTOPOH).

. 3aMepuTh TBEPAOCTH CTAJIM MO JUIMHE IJIOIIAJ0K HauYWHas OT Topua, yepe3 1,5, a 3arem uepes 3
MM.

. [locTpouTh KpUBYIO MPOKATMBAEMOCTH B KOOPAUHATAX «TBEPJOCTh - PACCTOSHUE OT TOPLA.

. Mcnonp3ys nannble Tabmunsl 17.1, onpenenuts riyOuHY NMPOKAIMBAEMOCTH YIJIEPOIUCTON U
JIETUPOBAHHOM CTaJIECH.

e

(98]

N

9]

~N N

B) BemosnauTh 5 3a1aHui UTOTOBOTO TECTA.

Bapuant 1 (u emie 9 BapraHTOB TECTOB)
1. [TpokanuBaeMOCTb 3aBUCHT:

1) ot Temnepatypbl 3aKajaKu

2) OT CKOPOCTH OXJIAXKICHUS

3) OT XUMHYECKOTO COCTaBa CTAN
4) oT CKOpOCTH Harpena

2. Ha xakoM W3 pHCYHKOB M300paykeHa CKBO3HAsI IPOKAJIMBAEMOCTH?

LAGPOL TS SIADKY

1)A
2)b
3)A,b
4) HeT NPaBUJILHOTO OTBETA
3. Ilpu kakoM ycaoBuH oOpasell (IeTallb) IPOKAIUMBAETCS HACKBO3h?

1) mpu CKOPOCTH OXJIAXACHUS 110 CEYEHUIO OobIle V Kp.
2) Ipu CKOPOCTH OXJIAXKICHUS MO CeUEHUI0 V Kp.
3) npu CKOPOCTH OXJIaXACHUS MEHbLIE V Kp.
4) oOpasel He MOXKET MPOKATUBATHCSI HACKBO3b
4. B xakoil cpesie 0XJIax/J1al0T YIIAEPOAUCTHIE CTAIH MPH 3aKaaKe?

1) Boza
2) macio
3) BO3IyX
4) ne4p
5. Kako# JIErupyIomui 31eMEHT He 3aMeJUIICT paciiaj ayCTeHuUTa?
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1) Ni
2) Cr
3) Co
4) Mg

10.2.19. KommuiekT 3ajaHuii K JjabopaTtopHoi padore

Tema: «XUMUKO-TEPMHUUECKass 00pabOTKa CTaIM»

A) OpopMUTh OTUET O TEME JTa0OPaTOPHOUN PAOOTHI.
b) BeinonHuts 3a1anHust K 1ab0opaTopHO padoTe.

1. IIpuBecTH MUKPOCKOMUYECKHUI aHAN3 NUTH(OB MOCIE [IEMEHTAlMU U a30THpoBaHusA. OICHUTD
TOMIUHBI T} Py3HBIX CTI0EB.

2. OmnucaHue Ha3HAYCHHSI JAHHOTO BHUJIa XUMHKO-TEPMHYECKONH 00pabOTKH, €ro TOCTOUHCTB, He-
JOCTaTKOB ¥ TEXHOJIOTUU TIPOBEICHHUS.

3. o Tommuue mud@dy3HOTO €O paccuuTaTh BpeMs MPOBEICHUS XMMHKO-TEPMHUYECKON oOpa-
00TKH.

4. TlpenctaBUTh PEXUMBI TEPMHUYECKON 00pabOTKM B BHIe Tpaduka mociie JaHHOW XUMHUKO-
TEPMUYECKOI 00pabOTKH, €CIIM OHA IPOBOAMUTCSI.

5. 3apucoBaTh CTPYKTYPY MMOBEPXHOCTHOTO CJIOSI CTAJIM MOCJIE XUMHUKO-TEPMUYECKONH 00pabOTKH.

B) Bemmonaute 5 3agaHuii UTOrOBOTO TECTA.

Bapuant 1 (1 emie 10 BapuaHTOB TECTOB)
1.IToBepXHOCTHBIH CII0i1 00J1aJaeT MaKCUMaJIbHOM TBEPAOCTHIO MOCTIE. . .

1. nemeHTaIIU

2. a30TUPOBAHUS

3. LMaHUPOBAHUSA

4. GopupoBaHUs
2. Vxaxure pexxuM TO nocie neMeHTalul peKoOMeHA0BaHHbIHN [Tl U3eNui, K KOTOPBIM Mpeab-
SBIISTIOT 0CO00 BBICOKHE TPEOOBAHMS IO MEXaHUUECKUM CBOHCTBAM.

1. Hopmanuzanusi.

2. 3aKkaika c IEeMEHTAallMOHHOIO HarpeBa + HU3KUH OTIIyCK.

3. 3axanka c 850 °C + nuskuii oTHyCK.

4. 3akanka c 880°C B macne + 3akanka ¢ 760°C B Bozie + HU3KHI OTIYCK.
3. JIas neMeHTaluu UCIOb3YIOT ...

1. HU3KOYTJIEPOAUCTHIE CTAH

2. BBICOKOYTJIEPOAUCTBIE CTAIH

3. craym, nerupoBanubie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
4.PacnionoxuTe CTPYKTYypHBIE COCTABIISIOIINE IO MOPSAKY OT MOBEPXHOCTH B TIyOb IIEMEHTO-
BAaHHOTI'O CJIOSL.

1.LIT+u

2.0+11

3.A+II

4.11
5.3aBuCcUMOCTH TITYOHHBI TU(HY3HOHHOTO CIIOSI OT TEMIIEPATYPhl K BPEMEHHU BBIJICPKKH OTHCHI-
BAeTCsl MaTeMaTHYECKOH 3aBUCHMOCTBIO. ..

1.h=DvVt
2.h=2DVt
3.h=2V(tD)
4. h=2D1
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11. O0pa3oBaTe/ibHbIC TEXHOJOIMH U METOAUYECCKUE YKA3AHUA 110 OCBOE-
HUIO JUCUUILINHBI (YUeOHOr0 Kypca)

[Tpu u3yuenun kypca «MarepuajioBeICHUE» UCIOJB3YIOTCS CleAyrolue 00pa3oBa-
TeJIbHbIE TEXHOJIOTUU:

- TEXHOJIOTUHU TPATUIIMOHHOTO 00y4eHus B popMe JIEKIHi, TaO0paTOPHBIX, MPAKTHU-
YeCKUX paboT U CaMOCTOSTENbHON pabOThI CTYACHTOB;

- TEXHOJOTHUsl 0aUIbHO-PEHTHHTOBOM CHCTEMBI OIICHKH YCIIEBAEMOCTH CTYJEHTOB,
BKJIIOYAsl TECTUPOBAHUS KakK (JOpPMY KOHTPOJIS 3HAHUH CTYICHTOB.
-uH(OPMAIIMOHHBIE TEXHOJOTHH (BU3yaJIbHBIE JIEKIIMN C MCTOJIh30BAaHUEM IPE3EH-
TallMOHHOT0 METOJ1a O0y4YEeHHUS);

- TEXHOJIOTHUS Pa3BUTHs KPUTHUYECKOTO MBIIUICHUS B (opMe JeKuuii-Oece, ceMu-
HapOB-HUCIIyTOB C MCIIOJIB30BAHUEM METOJIOB «MO3TOBOH LITYPM» U «pPELIECHUE CHU-
TyallMOHHBIX 3a7au»

Meroauyeckre peKOMEH 1Al CTYICHTY U TPEno1aBaTet0 U3JI0KEHbI B Me-
TOIMYECKHUX yKa3aHUSIX K JIA0OpaTOPHBIM paboTaM:

1.JlJaGopaTopHbIii MPAKTUKYM K BBIIIOJHEHUIO JJAOOPATOPHBIX U y4yeOHO-
HCCIEIOBATENBLCKUX paboOT Mo Kypcy «MarepuanoBeneHue» s OakaaaBpOB
TexHu4eckux cnenuanpHocteir./ I'.B. Knesmos [u ap.]- Tomesartu: TT'Y, 2014.- 107
C.;

2. MeramioBeieHUEe YriaepoOaUCThIX CIUIABOB: JIAOOPATOPHBIA MPAKTUKYM /
M.A. Beibotimuk [u gp.]. — Tonssttu: TT'Y,2005.- 78 c.
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12. Y4eOHO-MeTOAMYECKOEe M HH(POPMALIMOHHOE O0ecnevYeHue AU CIUTLIU-
HbI (yu4eOHOro Kypca)

12.1. O0s3aresbHas JJUTEPATYypa

Ne i/

bubauorpaguueckoe onncanue

Tun (y4eOHHK, y4eo-

HOe nocoomne, yaeOHO-

MeToAu4YecKoe Moco-
O0ue, NPAKTHKYM H 1p.)

KoanuyecTBOo B
onoJnoTeKe

/Imutpenko B.I1. MarepuanoBeneHue B MallinHoO-
CTPOCHHH [ DJIEKTPOHHBIHN pecypc] : yueb. moco-
oue / B. I1. JImutpenko, H. b. Manyiinosa. -
Mocksa: UTHOPA-M, 2016. - 432 c.: ui. - (Bsic-
mee oOpa3zoBanue. bakanaspuar). - ISBN 978-5-
16-010712-7.

Y4yebHoe rmocobdue

ObC "ZNANIUM
CoOM"

Connues [O.I1. CriennanbHble MaTepuaisl B Ma-
[IMHOCTPOEHHUH [ DNEKTPOHHBIN pecypc]: yueo-
Huk / FO. [1. Comnnes, E. U. Tpsaxun, B. 1O. [Tu-
paiinen ; nox pex. 0. I1. Connuesa. - 2-e u3g.,
crepeoTu. - Cankr-IletepOypr: XUMU3 AT,
2014. - 640 c.: ni. - ISBN 978-5-93808-237-6.

YyeOHuk

9BC "IPRbooks"

MartepuanoBenenue [ DIeKTpOHHBIN pecypc]: da-
30BBIC JIMArPAMMBbI JIByXKOMIIOHEHTHBIX CHCTEM:
yueO. mocobue / A.B. TTo3nuskos [u ap.]. -
Mockpa: MUCuC, 2016. - 98 ¢. - ISBN 978-5-

87623-966-2.

YueOHOE mocodue.

9BC "Jlanp"

12.2. JonosiHUTEILHAS JIUTEPATYpa U Y4eOHbIEe MATEepHAaJIbl (ayAU0-, BUI€EOIO-
coous u ap.)

- ¢pona HayuyHoit Oubauorexku TI'Y:

Tun (y4eOHUMK, yueo-
HOe nocoomne, yaeOHO-
MeToAu4YecKoe Moco-

KoaunyecTBoO B

Ne ni/m bubauorpaguueckoe onucanue
O0ue, NPAKTHKYM, ondanorexe
ay/Jamo-, BU1e0nocoous
u 1p.)

1 [Fapudynnun ®. A. MarepuasioBeieHHE U TEXHO- | YUeOHO-METOUUECKOE
ITOrMsl KOHCTPYKIIMOHHBIX MaTepHasoB [Diek- nocodue
TPOHHBIN pecypc]: yued.-meroa. mocodue / O. A. 3BC
["apucdynnun, P. 1. Aronos, B. B. XKunsakos. - "[PRbooks"

Kazann: KHUTY, 2013. - 246 c.: un. - ISBN 978-
5-7882-1441-2.

MatepuanoBeeHIEe U TEXHOJIOTUH KOHCTPYKITH-
OHHBIX MaTEpHaJIOB [ DJIEKTPOHHBIN pecypc]:
yae6. mocodbue / O. A. Macauckwuii [u ap.]. -
Kpacnosipck: Cu6. denep. yu-t, 2015. - 268 c.:

. - ISBN 978-5-7638-3322-5.

YyebHoe 1ocodue

ObC "ZNANIUM
CoM"
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Tun (yueOHuK, y4yeod-
HOe nmocoodue, yaeOHoO-
Ne ni/mm bubauorpaguueckoe onucanue meroquieckoe noco- | Koawuecrso s
Oue, NPAKTUKYM, OudImoTeKe
ay/uo-, BU1e0nocoous
U p.)
3  |Ap3zamacoB B.b MarepuanoBegeHue u TEXHOJO- Y4eOHuK
Ml KOHCTPYKLIMOHHBIX MaTepHalioB [DIEKTPOH-
HBI pecypc] : yuel. Ui CTYJEHTOB BBICII. yueO.
o . 3BbC
BaBenenuii / B. b. Ap3amacos [u np.] ; mox pen.
B. b. Ap3amacoBa, A. A. Uepenaxuna. - 3-¢ u3a., «brdmmoTex»
ctep. ; rpud YMO. - Mocksa : Akagemus, 2011. -
(Briciee nmpodeccronanbHOEe 00pa3oBaHuE).
4 @®etucos I'. II. MarepuanoBeieHHME U TEXHOJIO-
TUsi MaTEpPHAIOB [DJIEKTPOHHBIA pecypc] : yuel-
Huk / . II. ®etucos, ®. A. Tapudymiun.- VYueOHUK OBC
MockBa: UTHOPA-M, 2014.- 397 c.: un.- (Boic- "ZNANIUM.
mee oOpasoBanue. bakanaspuar). - ISBN 978-5- CoOM"
16-006899-2.
COI'NTACOBAHO:
JlupexTop Hay4dHOU OUOTUOTEKH A.M. Acaea
(noonucs) (U.0. @amunusa)
« _» 20 T
MII
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12.3. Ilepeuenb pecypcoB HHGPOPMALNMOHHO-TEJIEKOMMYHUKANMOHHOM

cetn "UnTepuer"

WebofScience[DnekTpoHHBI pecypce| : MyIbTUAUCHUILIMHApHas pedepartuBHas 0Oa3za
nanabix.  — Philadelphia: ClarivateAnalitics, 2016— . — Pexum pgoctyma
apps.webofknowledge.com. — 3arm. ¢ sxpana. — 3. pyc., aHII

Scopus[DnekTponHbIil pecype] : pedepatuBHas 0a3a manHbiX. — Netherlands: Elsevier,

2004— . — Pexxum octymna : scopus.com. — 3ari. ¢ 3KpaHa. — 3. pyc., aHII.
Elibrary[DnexTpoHHbIil pecypc] : Hay4Has 3JeKTpoHHas Ombnmoreka. — Mocksa : HOB,
2000- . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ akpana. — S3. pyc., aHri.
SpringerLink[OnexTponusiii pecypc] : [6a3a mannbIx]. — Switzerland: SpringerNature,
1842— . — Pexxum noctymna : link.springer.com. — 3ari. ¢ skpana. — S13. anri.

12.4. IlepeyeHb NPOrPaAaMMHOTI0 O00eCIIeYeHUsA

Ne HanmenoBanue 11O KosmnuectBo | PexkBu3uTHI 10r0BOpa (I1aTa,
n/n JIMIICH3U I HOMep, CPOK AeHCTBHA)
1 Windows 1398 Ne619935341, 2013 r. Oec-
CPOYHBII
2 Office Standart 1398 Ne61935138 ot  28.05.2012
OecCcpOUHBIi

12.5. Onucanue MaTepuaJbHO-TeXHH4YECKOW 0a3bl, HeEOOXOAMMOW st

OCyILIeCTBJICHHSI 00Pa30BaTEJILHOI0 MPoLecca Mo AUCHUILINHE (MOYJII0)

HaumenoBanue 060py-
AOBAHHBIX Y4eOHBIX N = e K
Ka0HHeToB, 1a00paTo- PaxTHyeckmii anpec ) =
Ne i, MACTEPCKIX H JIp Ilepeyens 0cHOBHOrO 000- Y4eOHBIX KaOMHETOB, =S g g5
nom | P ’ pyaoBaHust J1abopaTopuii, MacTep- = £=g

00bEeKTOB /IUIS1 IpOBe/e- CIUX ¥ TP, g = 8
HUS IPAKTHYECKHX = Z 2

J1a00PATOPHBIX 3aHATHIA

VYuebnast ayauropus gt | Cronbl yuennueckue (MoHo- | 445020, r. TonpsarTy, 89,3 78

MIPOBEACHUS 3aHITUI 0J10KM) IBYXMeCTHBIE , cToN | yi1. benmopycckas, 14,

JIEKIIMOHHOI'O TUIIA. MPEenoaBaTeIbCKUil, CTyI [JIaBHBIN KOpHyc, r-326

Y4eOHast aymuTopus I | IPEnoJaBaTelIbCKUM, TOCKa

MIPOBEACHUS 3aHITHH ayIuTOpHas (MenoBas),

CEeMUHApCKOT0 THIIA. 9KpaH HaBECHOH, CTAINO-

Y4eOHast ayIuTOpus 111 | HApHBIN IPOEKTOP, MPOLEC-

KypCOBOTO IIPOEKTHPOBA- | COP, MBIIIb KOMIIBIOTEPHAS,

1 HUS (BBIIIOJIHEHUS KYPCO- | MyJbT JUIS IPOEKTOpa

BBIX paboT). YueOHas

ayJIMTOPHS JJIsl IPOBEIe-

HUSI TPYIIIOBBIX ¥ HH]TU-

BU/TyaJIbHBIX KOHCYJIbTa-

nuil. YaeOHas ayIutopus

JUISl TIPOBE/ICHUS 3aHATHH

TEKYIIEro KOHTPOIIS 1

[IPOMEKYTOYHOM aTTe-

crarun.(I'-326)

Y4eOHast aynuTopus s [TapThI-MOHOOTIOKH 2-X 445020, r. TonpsTTH, 70,4 58

MPOBENCHUS 3aHATHH MECTHBIE , CTOJI IIpenoaaBa- | yi. bemopycckas, 14,

JIEKIIOHHOTO THIIA. TeNBbCKHH, CTYJI TIpenofaBa- | TJIaBHBIN Kopmyc, [-332

2 YueOHast ayquropus AIsl | TEIbCKHUM, JOCKA ayJUTOpPHAs

[IPOBEJICHUS 3aHATUN (MmenoBas) , 5KpaH HABECHOM,

CEMHHAPCKOIo THIIA. CTalMOHAPHBIH POEKTOD,

YuebHas ayuTopHst 111 | IPOLECCOP, MBIIIb KOMITBIO-
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n/n

HaumenoBanue 060py-
JOBAHHBIX Y4eOHBIX
KabuHeToB, J1aboparTo-
puii, MACTEPCKUX M Jp.
00beKTOB /ISl IpOBe/e-
HUS IPAKTHYECKUX H
J1a00pATOPHBIX 3aHATHI

IlepeyeHb 0CHOBHOIO 000-
pyAoBaHus

dakTHYeCKHUil agpec
Y4eOHBIX KAOUHETOB,
Jabdopatopuii, macTep-
CKHUX H Jp.

Iiaowann, M2

KoaunuecTtBo

MOCAT0YHBIX

MecT

KypCOBOTO IIPOEKTHPOBa-
HUS (BBITIOJIHEHUS KYPCO-
BBIX paboT). YueOHas
ayJIUTOPHS AT IPOBEIC-
HUSI TPYIIIOBBIX ¥ HHIU-
BUIyaJIbHBIX KOHCYJIbTa-
nuil. YaeOHas ayquropus
JUIsl TIPOBE/ICHUS 3aHATHH
TEKYIIEro KOHTPOJIS 1
MIPOMEKYTOUYHOM aTTe-
cranuu.(I'-332)

TE€pHasdA, yJbT JJId IPOCKTO-
pa

JlabopaTopus "MeTamio-
rpadusa"(I'-104)

CroJibl yUeHHUYECKHE JBYX-
MecTHbIE (MOHOOJIOKH) , CTOJ
NPENoAaBaTENbCKUH, CTYJI
NIPEnoiaBaTelbCKuil, J0CKa
ayIUTOpHAs (MeIoBasi)

445020, r. TonpsarTu,
yi. benopycckas, 14,
riaBHbIN kKopryc, ['-104

81,8

46

[lomerienue aiist xpaHe-
HUS U TPOPUIAKTHICCKO-
ro o0CITy>)XKUBaHUS y4eO-
Horo obopynoBanus (I'-
103).

CToITBl yUeHIMYECKUE TBYX-
MeCTHBIC (MOHOOJIOKH) , CTOJ
[IPENOoAaBaTENbCKUM, CTYI
MpenoaaBaTeIbCKUi, T0CKa
ayIuTOpHas (MenoBas)

445020, r. TonpsTTH,
yi. benopycckas, 14,
TIaBHBIN Kopmyc,l'-103

21,9

10

JlaGoparopus "Dnek-
TPOHHON MUKPOCKOIHN"
(I'-116)

Crosbl yueHUIECKUE IBYX-
MECTHBIE , CTOJI TabopaTop-
HBIi, CTOJI IIPEIIOIABATEb-
CKHIA, CTYJI IIPEeroiaBaTesb-
CKHH, I0CKa ayINTOpHAs
(menoBast), MaKeThI HJIEK-
TPOHHBIX MHKPOCKOIIOB ,
MeTaJUIOT papIeCKIi MUK-
pockon MUM-7.

445020, r. TonpsTTH,
yi. benopycckas, 14,
rIIaBHBIN Kopmyc,I-116

46,1

26

KomnerorepHslii kacc.
ITomemmenue gisa camo-
CTOSITENTLHOM PabOTHI.
Y4eOHast aynuTopus s
MPOBEJCHUS 3aHATHI
CEeMUHApCKOr'o THIIA.
YueOHast ay JuTOpHs 115
KypCOBOTO IPOEKTHPOBa-
HUS (BBITIOJIHEHUS KYPCO-
BBIX paboT). YueOHas
ayJIMTOPHS TS IPOBEIe-
HUSI TPYIIIOBBIX Y HHU-
BUTyaJIbHBIX KOHCYJIbTa-
nuil. YaeOHas ayqutopus
JUISl TIPOBE/ICHUS 3aHATHH
TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUHOM aTTe-
cranuu.(I'-401)

CromBl yUeHHIECKHUE, CTYIIbs
yuenunueckue, I1K ¢ Bbixo-
J1oM B ceTb MHTEepHeT

445020, r. TonpsTTH,
yi. benopycckas, 14,
TJIaBHBIN Kopmyc, [-401

84.8

16
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