denepanbHOE TOCYTapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHUs
«TONMBATTUHCKUIN TOCYIaPCTBCHHBIH YHUBEPCUTET

YTBEPX/IAIO
3amecTtuTenb pekropa no pazsutuio YII  3aBenyromuit kapeapoit HMuM
A.H. Speirun C.I'. ITpacosoB
(moxrucs) (M1.0. ®ammnus) (TIoIIHCH) (M1.0. damunms)
« » 20 1. « » 20 1.
b.1.5.09

(wugpp oucyuniurwvl)

PABOYASA TPOI'PAMMA JUCHHUIIJINHBI
MATEPUAJIOBEAEHUE 1 TKM

(HaumeHnoB8anue OUCYUNIUHBL)

10 HAIPABJICHUIO TOATOTOBKH (CHEIUATBbHOCTH)

15.03.05 KOoHCTPpYKTOPCKO-TEXHOJIOTUUECKOE 00ECTICUCHUE MAITUHOCTPOUTEIHHBIX
MIPOU3BO/JICTB

(KOO U HaUMEHOBaHUe HANPABTIeHUsL NOO20MOBKU, cneyuaibHocmu 8 coomeemcmeuu ¢ @IOC BO)

TEXHOJOI'USA MAIIMHOCTPOEHUA

(ranpasnennocms (npoguin))
dopma oOydeHHS: 3a0UHas

Pacnpenesienne 4acoB AMCHMILVIMHBI IO KYpcaM M BHAAM 3aHATHIH (110 y4eOHOMY IUIaHY)

KoauuecrBo 8
3ET
Yacos no PYII 288
Buasbl koHTpOISH JK3aMeHbl 3a4dernl Kypcosbie Kypcosble pa- KonrtpoabHubie
Ha Kypcax: NPOEKThI 00TBI padoTsl
(o151 3a04HOI
¢opmbl 00yue-
HUSA)
2
NeNe kypcos
1 2 3 4 5 6 Hroro
3ET no kypcam 8 8
Jlekuuu 6 6
JlaGopaTopHbie 6 6
TpakTHyecKune 4 4
KonTakTHas 16 16
padoTa
CamMm. pabora 264 264
KoHTpoab 8 8
Hroro 288 288

ToabsaitTH, 2016



PaGouas mporpamma cocrapnena Ha ocHoBanun @OI'OC BO wu y4eOHOTO TTaHa HAMPaBJICHUS TOJ-
roroBku 15.03.05 KOHCTPYKTOPCKO-TEXHOJOTUUECKOE OOCCIICUCHHE MAIIMHOCTPOUTEIIBHBIX TPOU3-
BOJICTB

(KO M HaMEHOBaHUE HANPABICHUS MOJrOTOBKH, ClielaIbHOCTH B cooTBeTcTBUH ¢ PI'OC BIIO/ ®I'OC BO)

PeunensupoBanue padoueii mporpaMmMbl JUCUMILIUHbI:

OtcyTcTBYET

VYuyebnas (pabouas) mporpamma o100peHa Ha 3aceaanuu kadeapsl «HanoTexHomornu, Ma-
TEepHUaIoBeICHNE U MeXaHuKay (poTokoi 3aceqanus Ne 7 ot «15»despans 2016 1.).

Penensent

(OoadicHOCmb, YueHOe 36aHue, CMenetb) (noonucs) (U.0. @amunus)

« » 20 T

Cpok eiicTBHS IPOrPaMMBI: 10 «___ » 20 1.

HNudopmanus 00 akryanusanuu padodeil mporpaMmbl I CHUILIHHBI:

[Iporokon 3acenanus kabeapbl No  oT «__ » 20 T

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.

[Iporokon 3acenanus kabeapbl No  oT «__ » 20 T

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
COI'JTACOBAHO

HavanbHuk yueOHO-METOINYECKOTO yIPaBICHUS

« » 20 T JI.P. Xamunymiosa
(noonuco) (U.0. @amunus)

«O0opynoBaHNEe M TEXHOJOIMH MalIMHOCTPOUTENIHOTO IMPOU3-
N.o.3aBeayromero kadenapoit  soxctaa»

(s8vinyckaiowel HanpagieHue (CneyuaibHOCms))

« » 20 1. H.1O. Jlorunos
(noonucs) (U.0. Damunus)




Crpykrypa nucuuniunbl “Mamepuanosedenue u TKM-1,2".

Haumenoanme Cemectp Kon-Bo Kon-Bo | O0beM y4eOHOro Kypca M BHABI YYEOHBIX MEPONPHATHI
Kypca H3ydCHU 3ET Hezeb, B Bcero KoHrakTHas pabora I CamocrosiTensHas paboTa
TeucHUE 4acoB 110 = =
KOTOPBIX Ia 2 = Lo e g g
" & g & | 52 | 2 g &
pcaimmn3yer- HY o g‘) o S 8. S é é <=
s Kype = s 2 s B B & S x| o € s
° = =9 E ° [=9 > X =| &2 &
= = <) 2 o o) %) o X = 5 1)
o % Qo o < 5] Qo 9 T = = TS T =
|53 5} S 3 o |53 S 3 S — > 3 o o s S = =
[aa) = =z = [a3] =z 4 [ X EO | M a| X = =
Marepuanoeze- 2 3 17 108 6 2 2 2 93 9 93 JK3aMeH
Hue |
Marepuanoeze- 2 2 17 72 4 2 2 64 4 64 3a4er
HHe 2




AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.5.09 MarepuanoBenenue u TKM

(MHIOEeKC ¥ HANMEHOBaHWE TUCIMILTHHEI (Yy4eOHOTO Kypca))

Hucuunnuna "Marepuanosenenue u TKM'" paccMmarpuBaer B3aMMOCBS3b
XUMHUYECKOTO COCTaBa, CTPYKTYpbl U CBOICTB MaTepualioB, a TaKXKe CIOCOObI
[[eJICHAPABICHHOTO HM3MEHEHHUS CTPYKTYPhl U CBOMCTB MAaTepHalioB TEMU WIH
WHBIMU BUJaMU 00pa0OoTKu. [IpencraBieHust o CTpyKType U CBOWCTBAX MaTepHalIOB
HEOOXOIUMBI TIPU MPOEKTUPOBAHUH KOHCTPYKIIUN U TEXHOJIOTHUYECKUX MPOIECCOB B
MPaKTUYECKON JEATEIHLHOCTH MHXKEHEPOB, B MPOLIECCE KOMIUIEKCHBIX MCCIIEAOBAHUIM
U JUArHOCTUKH MaTepHaJiOB B XOJ€ TEXHUUYECKOro Haja3opa. Kypc wu3ywaer kak
TpaJuLIUOHHbIE, TaK U COBPEMECHHEIE, KJIaCChl ~ KOHCTPYKIMOHHBIX U
MHCTPYMEHTAJIbHBIX MaTEPHAJIOB UX CBOIMCTBA U 00JIACTH MPUMEHEHUS.

1. Heab 1 3ap1a4n U3yYeHUs JUCUMILIMHBI (Y4eOHOI0 Kypca)

enb - popMupoBaHUE y CTYJIGHTOB CUCTEMHOTO TIPEACTaBICHUS O (PU3NUECKOI
MIPUPOJIE ¥ CBOWCTBAX MaTEpPHANIOB, a TAKXKE O CIIOCO0Aax IeIeHANpPaBIEHHOTO U3Me-
HEHUs CBOMCTB MaTepHrayioB i 3(P(HEKTUBHOTO UCIIOJIH30BAHUS B TEXHUKE.

3amaun:

1. [TomyuuTs 3HaHMS O PA3TUYHBIX YPOBHAX CTPYKTYPhl MAaTEpPHAJIOB, CBOWCTBAX
MaTepUaioB, O MOCJIENOBATEIHHOCTH (POPMUPOBAHUS CTPYKTYPHI U CBOWCTB MaTepu-
aJIOB B 3aBUCUMOCTH OT BHJa BHEIITHETO BO3/IEHCTBHUSI, O MPUHIIMIIAX KIaccuukanuu
U MapKUPOBKM MaTepuasioB, 0 (U3MYECKUX OCHOBAX W BUJaX 00pabOTOK MaTepua-
JIOB.

2. IIpuobpectu ymMeHUs MO OMPEACICHUIO CTPYKTYPHBIX COCTABJISIONIMX MaTe-
pHUAJIOB, UX MEXAaHUYECKUX CBOMCTB, HA3HAYEHUIO PEKUMOB TEPMHUUYECKUX U XUMHUKO-
TEPMUUYECKUX 00pabOTOK, MO BHIOOPY MaTepuaoB U COCOO0OB MPUIAHUS HEOOXO I H-
MBIX CBOWCTB JIJIi KOHKPETHBIX YCJIOBHUH 3KCIUTyaTaruu. Hayunthcsi cBsi3bIBaTh (hu-
3MYECKHE U MEXaHUYECKHE CBOWMCTBA MAaTEpUAJIOB, a TaK K€ SIBJICHUS, IPOTEKAIOIIHNE
B HUX, C TEXHOJIOTMYECKUMHU MIPOIIECCaMU ITPOU3BOACTBA U IKCILTyaTalluH.

3. BripaboTaTh HaBBIKM aHAJIM3a JUArpPAMM COCTOSIHUA CIUIABOB, MUKPOCKOMU-
YECKOr0 aHaju3a CTPYKTYpHI, XapakTepa pa3pyLlCHHUs], ONPEACICHUS MEXaHUUYECKUX
XapaKTEPUCTHK, MPOBEICHUS TEXHOJOTHUYECKUX ONepaluid TEPMUUECKUX 00pabOTOK,
WCIIOJIb30BaHNUs CIPABOYHON JIMTEPATYPBI.

2. Mecto nucuunnHbl (yueOHoro kypca) B crpykrype OOII BITO



Hannas qucuuiuiiHa (y4eOHbIM Kypc) oTHOCUTCS K bnoky 1 «JlucuuminHbl
(Momymm)» (6a3oBas 4acTh).

]_II/ICHHHJII/IHBI, y‘I€6HLI€ KYpPpCbl, Ha OCHOBAHHWHN KOTOPHBIX 6&3preTCSI JaHHasa
JUCIHMITIINHA.: (1)I/ISI/IKEI, XUMUA, MaTCEMATHKA.

Jucruminebl, y4eOHbIE KypCHI, JUIsl KOTOPBIX HEOOXOAMMBI 3HAHUSA, YMCHHSI,
HABBIKH, TPHOOpETaEMbI€ B PE3yJIbTaTe€ U3YYECHHS TaHHOM NHCLHUIUIMHBI (Y4eOHOro
Kypca) - "JleTanu MalvH U OCHOBBI KOHCTpyHpoBaHud'", ""TexHonoruueckue mnpouec-
Chl B MAIIMHOCTPOEHUHU", "DKCIulyaTallMOHHbIE MaTepualibl”, "OCHOBBI HAYYHBIX HC-
cinenoBanui”, "TexHonoruss mammHoctpoenus”, "Teopus pesanus’, "TexHomorus
W3TOTOBJIEHUs] HHCTpyMeHTa", "Metposorus, cTanaapTuanus u cepTudukanua” u

..

3. Ilnanupyemble pe3y/bTaTbl 00yYeHHUs MO0 JUCHHUILINHE (Y4eOHOMY KYypCY),
COOTHECEHHbIE¢ C IUIAHMPYEeMbIMHM pe3yJIbTATAMH OCBOEHHUsSI 00pa3oBaTe/bHOI

MPOrpaMMbl

dopmupyembie U
KOHTPOJIUPYyeMBble
KOMIIETCeHIIUH

I[lnanupyembie pe3yJbTaThl 00y4eHUs

CIIOCOOHOCTDH MPUME-
HSTH CIIOCOOBI palu-
OHAJIBHOT'O HCIIOJb-
30BaHMs HEOOX O~
MBIX BUJIOB PECYPCOB
B MallTHHOCTPOU-
TEJBHBIX TTPOU3BO/I-
CTBax BBIOMpATh OC-
HOBHBIC M BCTIOMOTa-
TEJbHBIC MATCPUATIBI
JUTSI I3TOTOBJICHUS
W3EIUI CII0COOBI
peanu3anuu OCHOB-
HBIX TEXHOJOTHUYe-
CKUX TIPOIIECCOB,
aHATMTUYECKUE U
YUCJICHHBIC METOJIbI
IIpH pa3pabOTKe UX
MaTeMaTHYECKUX MO-
JICJIEH, a TaKXKE CO-
BPEMEHHBIC METO/TbI
pa3paboTKu MajooT-
XOJIHBIX, YHEPTOCcOe-
peraromnmx 1 3K0J0-
TMYECKU YUCTHIX Ma-

3HaTh: CHEIUAIBHYI0O TEPMHUHOJIOTHIO, OCHOBHBIC KJIACChI
COBPEMEHHBIX MAaTepualioB, PA3JWYHBIE YPOBHU HX
CTPOCHHS, CBOMCTBA, IMOCIEIOBATEILHOCTh (OPMHUPOBAHUS
CTPYKTYpPbl XU CBOMCTB Mare€pyUajioB B 3aBUCUMOCTH OT BHJA
BHEIITHET'O BO3JICHCTBUS.

VYMeTh: UCHOIB30BaTh OCHOBHBIE 3aKOHBI MaTepUaIOBE.E-
HUS B MPOGECCUOHANBHON AESITENbHOCTH, paciiu(pPOBHIBATH
MapKyd MaTepHaliOB, OMPEAENATh UX CTPYKTYpPHBIE COCTaB-
JSIOIIME, XapaKTepHbIE CBOMCTBA, HA3HAUEHUE MaTepUATIOB
U obnactu ux npuMmeHeHus. CBs3bIBaTh (PU3HUECKUE U Me-
XaHUYECKUE CBOICTBA MAaTEPHUAJIOB, a TAK )K€ SIBJICHUS, IPO-
TEKAOUIUE B HUX, C TEXHOJIOITMYECKUMHU MPOLECCAMU ITPOU3-
BOJICTBA.

Bnaners,HaBbikaMu BBIOOpA MaTepHuaia Jjisi KOHKPETHBIX
YCIIOBUI KCIUTyaTalliu U HaBBIKAMU BHIOOPA ONTUMAIIBHBIX
CIIOCO0O0B TOJTyYEHHS 1 00pab0OTKA MaTEpPUATIOB.




IIHHOCTPOUTEIILHBIX
texHonorui (ITK-1)

CITOCOOHOCTH HC-
M10JIb30BaTh METOIbI
CTaHIAPTHBIX UCTIBI-
TaHUU IO OIpeesie-
HUIO (PU3HUKO-
MEXaHHYICCKUX
CBOMCTB U TEXHOJIO-
THYECKHUX ITOKa3aTe-
JIE MaTepUAJIOB U
TOTOBBIX MaIlIMHO-
CTPOUTEIbHBIX U3/IE-
JIMH, CTaHJAPTHHIC
METO/Ibl UX MPOEKTHU-
poBaHusl, mporpec-
CHUBHBIEC METO/JIbI DKC-
IJTyaTaluy U3Aeaui
(I1K-2);

3HaTh: (UBNYECKYIO CYUIHOCTH SBJICHUI, MPOUCXOIALINX B
MaTepruajax B YCIOBUAX IPOU3BOJACTBA M JKCIUTyaTalUu.
@DaxTOpsl U CIIOCOOBI YIPOYHEHUS MaTepUajioB; OCHOBHBIC
METOABl MEXAHWUYECKUX MCIBITAHUW, BUIBI pa3pyLICHUs,
BUJBl TEPMUYECKOH M XHUMHKO-TEPMUYECKOH 0O0pabOTKH
CILIIABOB.

YMEThb: CaMOCTOATENIBHO IPUMEHATH METOABI U CPEICTBA
MO3HaHUsI, OOYYEHHMs] M CAMOKOHTPOJIS Jisi NPUOOpETEHUS
HOBBIX 3HAHMH U YMEHHUH B 00J1aCTU MaTepHaIOBEICHNUSI.

Bnanets: METOJJaMH  MaTeMaTHU4YeCKOro aHaiu3a W
MOJIETTUPOBAHUSI, TEOPETUYECKOTO U SKCIEPUMEHTAIBLHOTO
UCCIICIOBAaHUS HABBIKAMHM HCIOJIb30BAHUS CIPABOYHOU U
CIEHHAIBHON TEXHUYECKOU JINTEPATYPHI.

CIIOCOOHOCTh BBIOH-
paTh METOJIbI U CPE/I-
CTBa U3MEHEHUS DKC-
MJTyaTalMOHHBIX Xa-
PAKTEPUCTHUK U3]IE-
JIA MAITUHOCTPOU-
TEJIbHBIX MPOU3-
BOJICTB, aHAJIM3UPO-
BaTh UX XapaKTepH-
cruky (ITK-22)

3HaTh: (U3NYECKYIO CYIIHOCTh SIBICHHM, MPOUCXOIALINX B
Marepuajgax B YCJIOBHUAX IIPOM3BOACTBA M OKCIUTYaTallUH.
@akTopbl U CIOCOOBl YIPOYHEHUS MaTepHalioB; OCHOBHBIE
METO/Ibl MEXAHWYECKUX UCIBITAHUM, BUJIBI pa3pylICHUs,
BUJbl TEPMUYECKOM M XUMHKO-TEPMUYECKOM 0O0pabOTKU
CILIABOB.

YMeTh: CaMOCTOSITENIbHO TMPUMEHSATh METONbI M CpEeACTBa
no3HaHusA, OOyYeHUS U CAMOKOHTPOJS JJIsi TPHOOPETCHHS
HOBBIX 3HAHHWM M YMEHUHN B 00JIACTH MaTepUaIOBEICHHUS.

Bnaners: METOJaMU  MaTeMaTHM4eCcKOro aHaluu3a |
MOJIEJINPOBAHUSI, TEOPETHYECKOTO M HIKCIIEPUMEHTAIBHOIO
UCCIIEIOBAaHUS HABBIKAMHM MCIIOJIB30BAaHUS CIPABOYHOU U
CIIEHIHAIBHOM TEXHUYECKOM JINTEPATYPBI.

Temaruveckoe cojep:KkaHue TMCHUILIMHBI (Y41e0HOT0 Kypca)

Paspnen, MoayJib

IToxpasnen, rema

Monyns 1.

Kpucrannmueckoe
CTPOEHUE TBEPABIX TeEI.

HedexTs

KPHUCTATHYIECKOTO
CTPOCHHUSI.

Kpucramnmueckne pemieTkm U MX XapakTEPUCTUKH.
JledekTbl  KpUCTANIMYECKOTO  CTPOCHHUS  METaJUIOB.
BnusgHue ux Ha MeXaHUYeCKUE U (PU3NYECKUE CBOMCTBA.




Monyns 2. Mexanu3Mbl W 3aKOHOMEPHOCTH  IUIACTUYECKOU

N3menenne cBOUCTB | Aedhopmaliuu.

METaJUIOB U CILJIaBOB 0€3 Mexanuueckue CBONCTBa METAJITUYECKUX

($a30BbIX MPEBpAIEHUH. | MATEpUATIOB U CIOCOOBI UX oOmpeneiacHus. MexaHu3mbl

Teopernueckre OCHOBBI | pa3pyLICHHUS.

OM/I. N3MeHeHne CTPYKTypbl U CBOMCTB MarepualiOB IPHU
IIJIACTUYECKON nedopmariu u Harpese
ne(hOpMUPOBAHHOTO Marepuaa. Bosspar 17§
PEKPUCTAIUIA3ALIAS.

Monyns 3. Kpucramumsanust 4ucThiX METAIIIOB.
TepmoguHamMuueckue @®a3pl B METAUIMYECKUX CIUIaBaX. 3aKOHOMEPHOCTH
OCHOBBI (da3oBbIX | KpUCTAITU3aMHK cr1aBoB. [IpaBuio das.

MIPEBPAILECHUMN. JlnarpaMMBbl COCTOSIHUSI JIBYXKOMITIOHEHTHBIX CHCTEM.
@a30Bble  MPEBpPAIICHUS B  TBEPAOM  COCTOSHHH.
TexHomorusi MOJy4YeHUsI MOHOKPUCTAIIOB, aMOP(MHBIX U
HaHOMaTepHUaJoB

Monyns 4. @®a30BbI€ MPEBPAIICHUS B CTAISIX U YyTYHAX.

Jnarpamma CrpykTypa crajei B PaBHOBECHOM COCTOSTHHM.
COCTOSIHUA «Kemneso- | BnusiHue copepxanus yriepoaa Ha CTPYKTYPYy U CBOMCTBa
YIIIEPOI» CTaJIei.

CTpyKTypa 1 CBOMCTBA YYyT'YHOB.

Monys 5. Knaccudukanuss BUIOB TepMUYECKON 0O0pabOTKH.
Tepmuueckast [IpeBpailieHus B CTAJSAX MIPU HATPEBE U OXJIAKICHUU.
00paboTKa CIIJIaBOB. BrusiHuie nerupyroommx 3J1eMEeHTOB Ha MOAUMop(u3m
JKejae3a M TEXHOJOTMYECKHE TMapaMeTpbl TEPMUYECKON

00paboTKH.

Monyns 6. Cneunanbupie  ctamu. (OCOOEHHOCTH  CTPOCHHS,

CrenuanbsHbie CBOMCTBa, 00JIACTh IPUMEHEHUS.

CILJIABBI, [IBetHpie  craBbl.  OCOOEHHOCTH  CTPOCHWUS,
HEMETAJUINYECKHE U | CBOMCTBA, 00JIACTh MPUMEHEHHS.
KOMITO3UILIMOHHBIC Hemerannuueckue MaTepHuabl (ruacTMacchl,
MaTepHuaJbl. pe3uHbl, crekina) OcoOEHHOCTH CTPOCHUS, CBOICTBA,
001acTb MPUMEHEHHUS.
Komnozunimonnsie Matepuasibl.  OcoOEHHOCTH
CTPOEHHUsI, CBOWCTBA, 00J1aCTh MPUMEHEHUS

OO0mas TPy10eMKOCTh TUCHMILIMHBI (Y4eOHOoro kypca) — 8 3ET.

Pa3paldoTyuk NporpaMmeoi:

I[OI_IGHT, KaH/. d)I/IS.-MaT. HAYK, JOICHT

C.I'. IIpacosioB

(0odcHOCMb, YueHoe 386aHue, CmeneHy)

(noonucy) H.0.® amunus)



4. CTpyKTYypAa U coAepkaHue NUCHUILIMHBI (YueOHoro kypca) «MartepuajoBeaenne u TKM - 1.2y .

Kypc uzydenus: 2kypc

Paznen, Ionpasnen, Buer yueOHOM paboTH HeoOxoanmele Dopmbl Pexo-
MOJTb TemMa KonraktHast paboTa CamocrosiTens- MaTepHallbHO- TeKylIle- MeHyemast
(B yacax) Has paboTa TEXHUYECKUE ro KOHTPOJISL JuTeparypa
BCEIO | o @opmsl bopmbl pecypesl (naume- (N\e)
2 MIPOBECHUS OpraHM3alu HOBaHHE Ole-
o e E JICKIHiA, J1a0o- CaMoCTO- HOYHOTI'O Cpej-
2 = | % PATOPHBIX, e ATENBHON CTBa)
)= E_ 5 a 8
SRS 0 ', | TPAKTHIECKHX 8 paboTs!
i s = § é 3aHATUM, METO- =
518 = m 8| met oOyuenns,
S| E| & peanusyromme
- MPUMEHICMYIO
o0pa3zoBaTeih-
HYIO TEXHOJIIO-
THIO
1. Kpucraminyeckoe 1.1.AtomHo- Aynuo-/Buseo- CamocrosTens- LMS-cucrema na OTBeTHI Ha [11,[3]
CTPOEHUE TBEPIIBIX KpUCTAITNYECKOE 2 + nexkuuyn  dnek- | 15 | Hoe uzydyeHue ocHoBe Moodle, koM- | BOMPOCHI AJIst
tei. Jledexrsl kpu- CTpOEHHME  TBEPIBIX TPOHHOTO MarepuaoB MBIOTEP JINOO IUIaH- CaMOKOHTPOJISI.
CTAJUIMYECKOTO CTPO- | TeJl, OCHOBHBIE CBOM- ydaeOHHUKa c 3JIEKTPOHHOTO mret Jinbo cMapTdhoH
CHHSI. cTBa KPHCTAJUIOB, KOHCYJIbTallHeit yueOHHKa C pa3-
THIIBI CBSI3ei npernoiaBarens JIeTICHUEeM Ha
Ha Qopyme JICKIAH ¥ C BO-

MPOCaMH IS
CaMOKOHTPOJIS IT0
Ka)XJI0H JIEKIIHH,
aHaJu3 MoBeJie-
HUS 00yJayImnx-
Cs1 TIPY TIOMOTITH
LRS-cucremsl u
Experience API,
aHaJu3 TeKyIlen
yCIIeBaEMOCTH
TP IOMOILIU
BPC-peiitunra




1.2. 'eomerpuueckas
KIaccupuKaIus
JE(PCKTOB.
Toueunsle neEKTHI.
JIunelinple 1 00BEM-
HBIE 1e()eKTHL.

15

CamocTosTenb-
HOE U3y4YeHHe
MaTepHuaaoB
3JIEKTPOHHOTO
yaeOHHKa C pa3-
JIeTIeHIeM Ha
JICKIAH ¥ C BO-
MPOCaMH IS
CaMOKOHTPOJIS IO
Ka)KJI0M JICKIIUH,
aHaJIU3 TOBeJIe-
HUS 00y4ayIIHX-
Cs1 TP TOMOIIA
LRS-cuctemsr u
Experience API,
aHaJIN3 TeKylIei
yCIIeBaeMOCTH
TP TIOMOTITH
BPC-peiitunra

LMS-cucrema Ha
ocHoBe Moodle, koMm-
MBIOTEP MO0 ITaH-
mret Jinbo cMapThoH

OTBETHI HA
BOIPOCHI JIs
CaMOKOHTPOJIS

[11.[3]

2.3MeHeHHE CBOMCTB
META/UIOB M CILJIABOB
6e3 (azoBeIXx Tpe-
BpallleHU !

2.1 OOmias xapakre-
pUCTHKAa MEXaHH4Ye-
CKUX  SIBJICHUA B
TBEpABIX Tenax. Me-
XaHU3MBbl TUTIACTHYE-
CKOM  nedopmaruu.
@DakToppl  yNpOuHE-
HUS

15

CaMocCTOATENb-
HOE U3ydYCHHE
MaTepuajoB
3JIEKTPOHHOTO
yueOHHKa C pa3-
JIeJICHUEM Ha
JIEKIIAH U C BO-
nmpocamMu st
CaMOKOHTPOJIS IT0
Ka)XJI0H JIEKIIHH,
aHaJIu3 MoBejie-
HUS 00yJayIInX-
sl Y IOMOIIH
LRS-cucremsl u
Experience API,
aHaJIU3 TeKyllei
yCIIeBaEMOCTH
TP TIOMOTIIN
BPC-peiitunra

LMS-cucrema na
ocHose Moodle, kom-
IBIOTEp N0 MiaH-
met 1ubo cMapThoH

OTBETHI
Ha BOIIPOCHI
IIJIs caMo-
KOHTPOJIS

[11.[2]

2.2  MexaHn4eckue

Brmmosinenue

CaMmocTosATENb-

LMS-cucrema na

IIpakTuueckas

[11.[3].[2]




CBOWMCTBA M HX Xa-
PaKTEPUCTUKHI

MPAaKTUYECKOTO
3aJJaHus C KOH-
cynbTanuen
npenogaBaTes
Ha Qopyme u
yepe3 KOMMEH-
Tapuu B 3ana-
HUSX

15

HOE U3y4YeHHe
MaTepHaaoB
3JIEKTPOHHOTO
yaeOHHKa C pa3-
JICJICHUEM Ha
JICKIMH U C BO-
MIPOCaMH IS
CaMOKOHTPOJIS IO
Ka)KI0H JICKIINH,
aHaJIu3 IOoBee-
HUS 00y4ayIIHX-
Csl TIPY TIOMOIIIH
LRS-cucrems! u
Experience API,
aHaJIN3 TeKyllei
yCIIeBaeMOCTH
TIPU TIOMOTITH
BPC-peiitunra

ocHoBe Moodle, koM-
MBIOTEP MO0 ITaH-
et Jinbo cMapTdoH

pabota Nel.
OTBETHI Ha
BOTPOCHI IS
CaMOKOHTPOJIA

2.3 Teopus pa3py-
menus [ 'puddurca.
Bszkoe u xpymnkoe
paspyleHue.

15

CaMocCTOosATeb-
HOE U3ydcHHE
MaTepHaoB
3JIEKTPOHHOTO
yueOHHKa C pa3-
JIeJICHUEM Ha
JIEKIIAH U C BO-
nmpocamu st
CaMOKOHTPOJIS TIO
Ka)XJI0H JIECKIIHH,
aHaJIN3 [IOBEJIE-
HUS 00yJayIInX-
Cs1 TIPH TOMOIIIN
LRS-cucremsr u
Experience API,
aHaJu3 TeKylen
yCIIeBaEMOCTH
TP TIOMOTIIN
BPC-peiitunra

LMS-cucrema na
ocHoBe Moodle, xkom-
MBIOTEP MO0 IITaH-
met 1ubo cmapThoH

OTBETHI
Ha BOIIPOCHI
I caMo-
KOHTPOJIS

[11.131.[2]

2.4 Bausioue Temiie-
paTypbl Ha CBOICTBa

15

CaMocToATENb-
HOE U3yUYCHHE

OTBeTHI
Ha BOIIPOCHI

[11.[3].[2]
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nedopmMupoBaHHOTO
MaTepuana. Pekpu-
cralm3anus u eé
THIIBL.

MaTepHuaaoB
3IEKTPOHHOI0
yueOHHKa C pa3-
JeTICHUEM Ha
JEKLUH U C BO-
TIpocaMy AT
CaMOKOHTPOJIA TI0
Ka)KI0H JCKIINH,
aHaIN3 TIOBEIe-
HHS 00y4ayIIHX-
Csl TIPY TTIOMOIIH
LRS-cucrems! u
Experience API,
aHaJIU3 TeKyllei
yCIICBAEMOCTH
TIPY TIOMOTIIH
BPC-peiitunra

JJISL caMo-
KOHTPOJIA.
Tecr.

3. TepmonuHaMIIECK
nue OCHOBHI (Da30BBIX
MIpEBPALLEHUI.

3.1. OcHOBHBIE ™IO-
HATHA Teopuu (azo-
BBIX IpEeBpallEeHui.
Kpucrannuzauus u
ee tunsl. ['eTreporeH-
Hasi W BTOpUYHAS
KpUCTAITU3AIHSL.

Aynano-/Buseo-
JIGKIIMM  DJIEK-
TPOHHOTO
ydaeOHHUKa c
KOHCYJIbTal[uei
TperogaBaTess

Ha Qopyme

15

CamocTodrenb-
HOE M3y4eHHe
MaTepHaJIOB
JIEKTPOHHOTO
yueOHHKa C pa3-
JIeIeHHEeM Ha
JIEKIMH U C BO-
IpOCaMHU JUIS
CaMOKOHTPOJIS IO
Ka)KJIOM JICKIUH,
aHaIM3 TIOBeJIe-
HUS 00yJayIInX-
Csl TIPY TIOMOIIH
LRS-cucremsr u
Experience API,
aHaJIN3 TeKyllei
yCIIeBaeMOCTH
TP IOMOTITH
BPC-peiitunra

LMS-cucrema na
ocHoBe Moodle, kom-
MBIOTEP MO0 IUIaH-
mret Jin6o cMapTdoH

OtBeTH
Ha BOIIPOCHI
IS caMo-
KOHTPOJIA

[11.[2]

3.2 ®a3sl B cIuIaBax.

15

CaMmocTosATENb-
HOE U3ydYCHHE
MaTepHAJIOB

LMS-cucrema na
ocHoBe Moodle, kom-
IBIOTEp MO0 MIIaH-

OTBeTHI
Ha BOIIPOCHI
IUISL caMo-

[11.[3].[2]
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JJIEKTPOHHOTO
yueOHHKa C pa3-
JIeTICHUEM Ha
JEKLUH U C BO-
TIpocaMy AT
CaMOKOHTPOJIA TI0
Ka)KI0H JICKIINH,
aHaIN3 TOBEIe-
HUS 00yJayImnX-
Csl TIPY TTIOMOIIH
LRS-cucrems! u
Experience API,
aHaJIU3 TeKyllei
yCIIeBAEMOCTH
TIPY TIOMOIIH
BPC-peiitunra

et Jinbo cMapTdhoH

KOHTPOJIA

3.3 Metoabl IOCTPO-
SHHsI JHarpamMMm CoO-
crosgHuss. OCHOBHEBIE
BUABI AWarpaMM CO-
crossaus.  [IpaBuia
KOHOJIBL.

Brinonnenue
MIPaKTUYECKOTO
3aJ]aHusl C KOH-
cynbTanuen
MpenoiaBaTes
Ha Qopyme u
yepe3 KOMMEH-
Tapuud B 3aja-
HUSX

15

CamocTodTtenb-
HOE U3ydcHHE
MaTepHaioB
AJIEKTPOHHOTO
yueOHHKa C pa3-
JIeTICHUEeM Ha
JICKIMH U C BO-
npocaMu ISt
CaMOKOHTPOJIS TI0
Ka)KJIOM JICKIUH,
aHaJIM3 TIOBeJie-
HUS 00yJayIInX-
Cs1 TIPH TOMOIIIN
LRS-cucremsr u
Experience API,
aHaJIN3 TeKyulei
yCIIeBAEMOCTH
MIPH IOMOTIH
BPC-peiitunra

LMS-cucrema na
ocHoBe Moodle, kom-
MBIOTEP OO IUIaH-
et 6o cMapThoH

IIpak-
THUYeCKas pa-
6ota Ne2

OTBETHI
Ha BOIIPOCHI
IIJIs caMo-
KOHTPOJIS

[11.131.[2]

3.4 AwmopodHBIE Me-
TaJUTNYECKHe u
HAaHOKpHUCTaJUINYe-
CKHE MaTepualibl.

15

CaMOCTOSTENNb-
HOE€ U3ydYCHHE
MaTepHAaIOB
3JIEKTPOHHOTO

LMS-cucrema Ha
ocHoBe Moodle, kom-
IBIOTEp OO MiIaH-
met 1u60 cMapThoH

OTBeTHI
Ha BOIIPOCHI
JUISL caMo-
KOHTPOJIS

[11.[3].[2]
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yueOHHKa C pa3-
JIeTICHUEM Ha
JIEKLIUH U C BO-
TpocaMy TS
CaMOKOHTPOJIA TI0
Ka)XJI0# JICKIINH,
aHaIN3 TOBEIe-
HUS 00yJayImnX-
Cs TIPY TIOMOIIH
LRS-cucrems! u
Experience API,
aHaJIU3 TeKyllei
yCIIeBAEMOCTH
P IOMOLIX
BPC-peiitunra

4 luarpamma cocrto- | 4.1. Jlnarpamma co- KOMITBIOTED 00 OTBeTHI [11.[3]
SIHUSI «Kene3o- | cTosHUS ~ «Kele30- BeGunap 15 TUIAHIIET JIHOO Ha BOTIPOCHI
TIEPOI» TIePOIY: a3bl . cMmapthoH JIs CaMo-
Yraepona yriaepon (assi, Ha OHJIalH- pre .
JIMHUH, KPUTHYECKUE KOHTPOJIS
TUTOLIA]IKE,
TOYKH. 3aBHCHMOCTh
. N JIICKyCCUST B
CBOMCTB cTaneil oT
yaTe BeOMHapa
COZIEpKAHUS YTIIepO-
Ja.
4.2. Meractabuib- Camocrositelb- LMS-cucrema na OtBeTbl [11.[3]1.[2
Has M CTaOwWibHas 15 | Hoe u3yyeHue ocHoBe Moodle, koM- | Ha BOIIPOCHI
JIMarpaMMBl  COCTOSI- MaTepHanoB nBIOTEp OO TUIaH- JUTSI CaMo-
HUS «OKene3o- 3JIEKTPOHHOTO met nubo cmapThoH KOHTPOJISL.
yraepon». bensle u yueOHHKa C pa3- Tect
rpadUTU3UPOBAHHEIC JICTICHUEM Ha
YYTYHBIL. JIKIIUH U C BO-

MPOCaMH IS
CaMOKOHTPOJIS 110
KaXKI0H JICKIUH,
aHaJIn3 MoBeIe-
HUS 00yJayImnx-
Cs1 TIPY TIOMOTIITH
LRS-cucremsl u
Experience API,
aHaJIN3 TeKylleil
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yCIIEBAEMOCTH
IIPYU IOMOIIU
BPC-peiftunra

4.3. Ilonstne Moau- CamocrosiTelnb- LMS-cucrema na OtBeThI [11.[3]1.[2
(UIIpOBaHUST U €ro 10 | HOE M3yUYcHHE ocHOBe Moodle, koM- | Ha BOIPOCHI
cnennguka. MaTepHaioB TBIOTEp MO0 IIIaH- IUTS cCaMo-
3JIEKTPOHHOTO et Jinb6o cMapTGoH | KOHTPOIIA
yaeOHHKa C pa3-
JeTICHUEM Ha
JEKLUH U C BO-
npocamu JUis
CaMOKOHTPOJIS TI0
Ka)KJIOM JICKIIUH,
aHaJIU3 TeKyllei
yCIIeBAEMOCTH
TIPY TIOMOIIH
BPC-peiitunra
5.Tepmuueckast obpa- | 5.1.IIpeBpamieHusi B CamocrosiTelnb- LMS-cucrema na Otsetnr | [1],[3]
0OTKa CITIaBOB. CTallIX TMpPH OXJa- 10 | HOE M3yUYCcHHE ocHOBe Moodle, koM- | Ha BOTIPOCHI
xKaeHnu. Jluarpamma MaTepHaJIOB MBIOTEP MO0 IUTaH- JUISL caMo-
H30TEPMHUYECKOTO JIEKTPOHHOTO meT 1100 cMapThOH | KOHTPOJIS
NpEeBpaIleHNsT aycTe- y4eOHHKa C pa3-
HuTa. BnusHue cko- JIEJICHUEM Ha
pPOCTH  OXJIXKICHUS JICKLIUH U C BO-
Ha  CTPYKTYpy W npocamu Juis
CBOMCTBa crajeil. CaMOKOHTPOJIS 110
MapreHncutHoe mnpe- KaXJI0M JIeKIUH,
BpallleHHe:  OCHOB- aHaJIM3 TIOBeJIe-
HBIE  OCOOCHHOCTH, HUS 00yJayIInX-
KWHETHKA. Csl TIPY TIOMOIIH
LRS-cucremsr u
Experience API,
aHaJIN3 TeKyulei
yCIIeBAEMOCTH
TIPY TIOMOIIH
BPC-peiitunra
5.2 Knaccudukarms Camocrositelb- LMS-cucrema na Otsersr | [1],[3].[2]
BugoB TO, OCHOBHBIE 10 | Hoe mu3yueHwue ocHoBe Moodle, koM- | Ha BOIIPOCHI
TEXHOJIOTHYECKHE MaTepHaJIoB MBIOTEP JIMOO IUIaH- JUISL caMo-
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napaMeTpsl, Ha3Ha- JJIEKTPOHHOTO meT 100 cMapThOH | KOHTPOIIS
yenne. Dopmupona- yueOHHKa C pa3-
HHE TPYKTYpbl CTa- JIeTICHUEM Ha
JIell B mpolecce 3a- JIEKIIMU U C BO-
KaJIKH. pocaMu JuIs
CaMOKOHTPOJIS 110
Ka)KI0H JICKIINH,
aHaJIN3 TeKylIei
yCIEeBAEMOCTH
IIPY IIOMOIIU
BPC-peiftunra
5.3.0TIycK ¥ OTXHI. CamocrosiTelns- LMS-cucrema Ha [pak- [11.[31.[2]
dazoBble mpeBpaiiie- 10 | HOe nu3yyeHue ocHoBe Moodle, kom- | Thuudeckas pa-
HUS TIpH  OTIIyCKe. Bainon MaTepHajoB IbBIOTEp OO0 MiIaH- 6ota Ne3
dopMupoBaHue HeHMe  TpaKTH 3JIEKTPOHHOTO et 1160 cMapThoH OTBeTHI
CTPYKTYpBl  cTaieit eOHHKa ¢ pas- Ha BOIIPOCHI
PYKTYP YecKoro  3aja- e P p
NP OTXKHTE. JieJIeHHEeM Ha IUIsL caMo-
HHS C KOHCYJIb-
. JICKIMH U C BO- KOHTPOJIS
Tanued mpemno-
npocamu IS
naBatens — Ha
CaMOKOHTPOJIS 110
dbopyme u de- o
Ka)XIO0MH JICKLIUH,
pe3 KOMMEHTa- o
aHaJIM3 TeKyIIeH
puu B 3a1aHUAX
yCIIEBAEMOCTH
IIPU IIOMOIIHU
BPC-peiitunra
5.4 JlerupoBaHHbIe CamocrosiTelb- LMS-cucrema na Otserst | [1],[3],[2]
cranu. OcoOeHHOCTH 10 | Hoe mu3yyeHue ocHoBe Moodle, koM- | Ha BOIIPOCHI
BIIMSIHUSL  JIETHPYIO- MarepuaoB MBIOTEP JINOO IUIaH- JUISL caMo-
IUX DIEMEHTOB U 3JIEKTPOHHOTO et Jinbo cMapThoH | KOHTpOIIS

TepMHUYeCKoil o0pa-
00TKH, KiaccupuKa-
Lus. XHAMHUKO-
TepMuYeckas o0pa-
0OTKa CTajH.

yueOHHKa C pa3-
JeNIeHHEM Ha
JEKIUH U C BO-
IpocaMM st
CaMOKOHTPOJIS IO
Ka)XI0H JICKIINH,
aHaJIN3 TeKyllei
yCIIeBaeMOCTH
TP TIOMOTITH
BPC-peiitunra
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5.5. Xumuko-

KOMIIBIOTEP JTHO0

Bebunap Ha
TepMHuYeckass o0Opa- . TUTAHIIET JINOO
OHJIaiH-
6otka.  OCHOBHBIC cMapThoH
TUTONIAJIKE,
BUJIBI, TEXHOJOTHYE-
JUCKycCHsl B
CKHE apaMeTpsl,
yaTe BeOHUHapa.
Ha3Ha4YCHHE.
6.CrenuaabHbIe 6.1. Kiaccudukanust CamocrosTels- LMS-cucrema Ha Otsernr | [1],[3].,[2]
CIUIaBBl, HEMETAJUIA- | HEMETAJUIMIECKUX 10 | HOE M3yUYcHHE ocHOBe Moodle, koM- | Ha BOIPOCHI
YecKHe M KOMIIO3W- | MAaTEpHAIOB M MaTe- MaTepHaJIOB MBIOTEP MO0 IITaH- JUISL caMo-
[IMOHHBIC MaTepHalbl. | PUAJIOB CO  CIEl- JJIEKTPOHHOTO meT 1100 cMapTdOH | KOHTPOJIS.
CBOMCTBaMH. yueOHHUKa C pa3- Tecr.
JIeTICHUEM Ha
JICKIIUH U C BO-
pocaMu JIst
CaMOKOHTPOJIS TI0
Ka)KI0H JICKIINH,
aHaJIN3 TeKylIei
yCIICBAEMOCTH
TIPY TIOMOIIH
BPC-peiitunra
6.2 .Knaccudukanms CamocrosTelnb- LMS-cucrema na Mpak- [11.[31.[2]
¥ MapKHpOBKa 4yry- HOE M3y4eHHE ocHoBe Moodle, koM- | THdeckas pa-
HOB,  TOPOIIKOBBIX BAIIONHEHNE 10 | marepuanos MpIOTEp MO0 TUTaH- 6ota No4
MaTepuagoB U LBET- 3JIEKTPOHHOTO mret Jinbo cMapTdhoH OTBeTHI
MPaKTHYECKOTO
HBIX CILJIABOB. y4eOHUKa C pa3- Ha BOIPOCHI
3aJ]aHusl C KOH-
. JIeTICHUEeM Ha JUISL caMo-
CyJbTanuei
JICKIIUU U C BO- KOHTPOJIA
npernoiaBarens
MpoCaMu JIst
Ha dQopyme
CaMOKOHTPOJIA TI0
yepe3 KOMMEH- o
KaXJI0U JICKIINH,
Tapuu B 3aja- o
aHaJIN3 TeKyIeH
HUSIX.
yCIIeBaEMOCTH
TIPY TIOMOIIH
BPC-peiitunra
6.3. CrneuuaibHble Camocrositelb- LMS-cucrema na Otsersr | [1],[3],[2]
BOIIPOCHI  MaTepua- 14 | HOE M3yUeHHE ocHOBe Moodle, koM- | Ha BOIIPOCH
JIOBE/ICHHUSI. MaTepHalioB MbIOTEP MO0 IUIaH- JUISL caMo-
JNEKTPOHHOTO et 160 cMapThOH | KOHTPOJIS

y4eOHUKa C pa3-
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JIeJICHUEM Ha
JIEKLAH U C BO-
npocaMu JJist
CaMOKOHTPOJIS IO
Ka)KI0H JCKIINH,
aHaJIN3 TeKylIei
yCIIeBaeMOCTH
TP TIOMOTITH
BPC-peiitnnara

KouTpons

Uroro:

288

16

5. Kputepun u HOpMbI TEKylIIero KOHTPOJISI U IPOMEKYTOYHOM aTTeCTAlUM

THH

HaumenoBanue

Y4eOHBIX Meponpusi- YcaoBust fomycka

Kpurtepuu u HoOpMbI OLleHKH

ThI

UlaGopaTopHbie pado- [Hamnuue otuera mo mpakTu-

[UCCKOMY 3a/IaHUIO.

[IpaBuIbHOE BHIOJHEHHE MPAKTUYECKOTO 3aJaHHsI OLIEHUBAETCS MaKCUMAaJIbHBIM 0aJlIoM-
4. [IpenogaBaTesnp BipaBe YMEHBLINTH KOJUYECTBO 0AJUIOB IPU HAJTMYMHU OLIMOOK UM HeTpa-
BUJIBHBIX PaCUYETOB.

THC

[IpakTnueckoe 3aHs- [Hamuuume oruera no npakTu-

[UCCKOMY 3aHATHIO.

[TpaBuiIbHOE BBHIIOJIHEHUE MPAKTHUECKOTO 33 JaHHs OLIEHUBAETCS MaKCUMAaJIbHBIM OaoM-4.
[IpenogaBaTens BIpaBe yMEHBIIUTH KOJMYECTBO 0asIOB MPU HATMYUU OLIMOOK MM HeTpa-
BUJIBHBIX PaCyETOB.
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ek

[IpocaymmBanue JEKUU 1
OTBETHI Ha BOIIPOCHI JJIf Ca-
MOKOHTPOJIS.

[IpocnymuBanue JeKUUNA U TPEAOCTABICEHUE OTBETOB HA BOIIPOCHI JIJIs1 CAMOKOHTPOJISt
MO3BOJISICT MOMYYUTh CTYACHTY OT 0,5 10 2 6a/ioB, B 3aBUCUMOCTH OT CIIOKHOCTH U3y4aeMOU
TEMBI U COIVIaCHO IaclopTa Kypca.

3amanust mpoBepsieMbIe
ABTOMATHUYECKHU.

Hpe,ﬂOCTaBHeHI/IC OTBCTOB Ha
[TCCTHI

MakcumanbHOe KOJIMIEeCTBO OAILIOB -4 33 KK bl MPOMEXyTOuHbIN TecT. Kaxmoe 3ama-
HHUEC B TECTE OLICHUBACTCS OJJMHAKOBBIM KOJIMYECTBOM OailioB. PacueTHas opmysia pe3yabTu-
pyromero 6amra: 4k/n. I'e n - o01Iee KoJIM4YecTBO 3a1aHui, k - KOTMYEeCTBO MPABUIBHO BbI-
MOJTHEHHBIX 3aIaHHH.

1TOTOBBIN TECT

JlomyckaroTcst Bce

Hanmunn npaBmiibHBIX 0TBETOB Ha 100% BOMPOCOB MO3BOJISET MOTYYUTH CTYACHTY MaK-
cumainbHO 40 6amnoB. Kaxoe 3ajanue B TeCTE OLEHUBACTCS OAMHAKOBBIM KOJIMYECTBOM Oall-
noB. Pacuetnas ¢popmyna pesyapTupytomniero 6amra: 40k/n. I'ne n - obmiee KOIMYeCTBO 3a1a-
HHfI, k - xonuuaecTBO IMpaBHUJIbHO BBINTOJIHCHHBIX SaHaHI/II\/’I.

AHKeTa

3aroJIHEHNE aHKETHI

OneHuBaroT 3 OayIamu.

dopma npoBeieHus

MIPOMEKYTOUYHOM aTTe-

VYcenosus gomycka

Kputepuu u HOpMbI OLIEHKH

CTalluu
3auer Jlommyckatorcsi Bce «3a4TEHOY Cymma 0aioB Mo HAKOMUTENIbHOMY PEUTHH-
Iy JOJIKHA COCTABIISITh HE MeHee 40.
«HE 3a4TEHO» Ecnu cymma 6ajuioB 1o HaKOMTUTEITbHOMY

18




peUTHHTY cocTaBiisieT meHee 40.

OK3aMCH

Jlomyckarorcs Bce

«OTIUYHO» Cymma 0aioB 10 HAKOIUTEIBHOMY PEUTHH-
Iy JOJKHA COCTABJIATh HE MeHee 80.
«XOPOLIOY» Cymma 0aioB 10 HAKOIMUTEIBHOMY PEUTHH-

Ty JIOJDKHA COCTaBIATH OT 79 1o 60.

«YAOBJICETBOPHUTECIBHOY

CyMmma 6aJutoB 10 HaKOITUTEIBHOMY PEHTHH-
I'y IOJKHA COCTaBIATh 0T 59 no 40.

«HCYOOBJICTBOPUTCIBLHO»

Ecnu cymma 6auioB 1o HaKOMUTEIEHOMY
peiltuHry cocrasusier MeHee 40.

CxeMa pacueTa HTOTOBOW OLEHKHU:

CYMMa 0aI0B MO BCEM y‘IC6HLIM MCPOIIPUATHAM, NTPECAYCMOTPCHHBIM B

Kypce + Oaibl 1o pe3ynbTaTaM HTOTOBOTO TECTA.
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6. Kputepun u HOpMbI OLIEHKH KYyPCOBBIX padoT.
VY4eOHbIM IJIaHOM JaHHBIN TOPA3Aes HE IPEAYCMOTPEH.

7. IlpuMepHasi TeMAaTHKA NMHUCbMEHHBIX pPadoT (KYpCcoBbIX, pedepaTroB, KOH-
TPOJIbHBIX, Pac4YeTHO-TpaguIecKuX H Jap.)
VY4eOHBIM JITAHOM HE MPEIYyCMOTPEH.

8. Bonpochl Kk 3k3ameny (3auery).
8.1. Bonpochl Kk IK3aMeHY.

Ne i/m Bonpocsl

1 TUIbl KPUCTAUIMYECKUX PEUIETOK M UX OCHOBHBIE XapakTepUCTUKH. OCHOBHBIE CBOMCTBA
KPHCTAJJIOB: aHU30TPOIUS U TOJUMOP(PU3M.

5 Tunel cBs3eil: MOHHAs, KOBaJeHTHasI, BaH-nep-Baanbsca, Mmerammmyeckas. X ocoOeHHOCTH
1 BJIMSIHME HA CBOMCTBA KPUCTAJIIIOB.

3  JledekTsl KpHCTAIIIMYECKOTO CTPOCHHUS, TeOMETpUYecKas KilacCu(UKanusl.

4 Toueunslie nedexTbl. MexaHu3Mbl WX 00pa3oBaHMA. 3aBUCUMOCTh PAaBHOBECHOW KOHIICH-
Tpaluy BaKaHCUM OT TEMIIEPATypBhI.

5 uddy3us. Mexanusmsl quddysun. [lepsrlii u Bropoii 3akoHbl DHKa.

6 /luciiokanuu. BinsHMe IUIOTHOCTHM AMCIOKALMi Ha IPOYHOCTHBIE CBOMCTBA KpHUCTAJLIA.
Kpusas Oxunra. Pacuer TeopeTnyeckoil NpoOYHOCTH.

7 DKcIIepUMEHTaIbHbIE 3aKOHOMEPHOCTH IUIacTHUECKON Aedopmarun. MexaHuueckue cBOii-
CTBA U UX XapAaKTEPUCTUKH.

8 |Hdedopmammonnoe ynpounenue. [Ilpupona Hakiemna. Tekctypa nedopmanum.

9 Jleopmariust MOJMKPUCTAINYECKUX Tel. 3E€PHOrPAHWYHOE YIpOYHEHHe. 3akoH Xoiuia-
IleTya.

10 |Pa3pymieHme XpynKoe u Bsi3koe. TeMIiepaTypHbIi OPOT XJIaTHOJIOMKOCTH.

11 BiusiHue TeMiiepaTypsl Ha cBoicTBa 1eopMupoBaHHOIO MeTasuia. Pekpucramimsanus u ee
TUIIBI.

12  [MexaHu3Mbl IUIaCTHUECKON Ae(opMalium: CKOIbXKeHHE, IBOMHUKOBAaHUE.

13 MexaHU3MBbl TUTACTHUECKOW JeGopMalui: MEXaHU3M TEOPETHMUYECKONW MPOYHOCTH, MEXa-
HU3M (G Y3UOHHOM MOI3YYECTH.

14 TepmoauHaMudeckue OCHOBBI (ha30BbIX mpeBpatieHuid. (TepMoauHaMHUYecKHe MOTEHINa-
11, (ha30BOE paBHOBECHE, BTOPOI 3aKOH TEPMOJIMHAMUKH. )

15 [[lonsarus cucrema, cruias, Ga3a, KOMIOHEHT, MEXaHHUUECKasi CMECh.

16 [Pa3bl B ciaBax. XMMHUYECKHE COSAMHEHUS

17 Kpucrammszanua u ee stansl. KpuTndeckuil 3apojaslll M 3aBUCUMOCTB €r0 Pa3MEpoOB OT)|
CTENEHU NEPEOXIIAKICHHUS.

18 [3akonomepHocTH kpuctamuzanuu. Kpussie Tammana.

19 @Da3pl B clu1aBax. TBepAble paCTBOPBI M UX THIIBL. Y CJIOBUSI HEOTPAaHUYEHHOM pacTBOPUMO-
cTH. XUMUYECKHE COCANHEHUSI.

20 [Metoasl nocTpoeHus auarpamm coctosiuus. [Ipasumo ¢az ['n66ca.

21 OcHOBHBIE TUIIBI quarpaMMm coctosiHus. [IpaBuna koHoasl. Kpucrammmsanus u CTpyKTypo-
0Opa3oBaHUE CILJIABOB.

29 BinsiHNe nprMecel Ha MPOLEeCChl KPUCTAIUIM3AUNA U PEKOMEHIAINN 10 UX HUCITOJIb30Ba-

HUTO.




8.2. Bonipochl k 3auery.

Ne i/ Bonpocwbi

1 |lmarpamMma coCTOSIHUS @KeIe30-yraepoa».Da3pl, JMHUM, KPUTHUYECKHE TOUKH.

2 JlnarpaMma COCTOSIHHSI <OKene30-yriiepoa». Kpucrammmsanus M cTpyKTypooOpa3oBaHue
craneil. KuneTnka nepauTHOro npeBpalieHusl.

3 [3aBUCHMOCTH CBOICTB CTaJIeii OT coiepKaHMsl yriaeposa.

4 J1.c. xene3o-uemMeHTHT (MeTactadwibHas). Kpuctammsanus U cTpykTypooOpa3oBaHue Oe-
I1b1X yyryHoB. O01acTh NPUMEHEHHUS.

5 J1.c. s)xerne3o-yriepos crabuinbHas. Kpuctamumsanus U CTpyKTypoOoOpa3oBaHHE CEPhIX YYTy-
HOB. O0JaCTh NPUMEHEHHUS.

6 Knaccudukanus cepsix 4yryHoB. CriocoObl monyueHust. BiausiHue cTpyKTyphl Ha CBOWMCTBA
CEepbIX YYI'YHOB.

7 [[IpeBpamienus B cranu npu HarpeBe. HacineacTBEHHOCTh ayCTEHUTHOIO 3€pHa.

8 |lmarpamma M30TepMHYECKOTO IPEBPAILICHHS ayCTCHHUTA.

9  |BiusHUE CKOPOCTH OXJIAXIECHUS HA CTPYKTYPY U CBOMCTBA CTaJIECH.

10 [MaprencutHoe npeBpamieane. OCHOBHBIE OCOOCHHOCTH, KWHETHKA MTPEBPAIICHHSL.

11 |[Tepmoobpabotka. Knaccuukaiusi 1 OCHOBHBIE TEXHOJIOTHYECKHE TApAMETPBI.

12 [3akanka. Ha3zHaueHue, BUJIbI 3aKaJIKU, CTPYKTYpa CTaJIed MOCIIe 3aKaJIKH.

13 [[IpeBpameHust Ipu OTITyCKeE.

14  |Pa3znuuue CBOMCTB MPOJYKTOB 3aKAJIKU M OTHYCKa (IUIACTUHYATBIX U 3€PHUCTBIX CTPYKTYD).

15 |Bugpl oTnycka, X Ha3HaYeHHE, CTPYKTYpa CTajlel mocse OTIycKa, pa3jinyus B CBOWCTBAX.

16 |Omxur 1 u 2 poga. TexHOTOrHUYECKUE MTApAMETPhl 1 HA3HAUYCHHE OCHOBHBIX BUJIOB OT)KHTA.

17 |OcuoBubie Buasl XTO. CylnHOCT, TEXHOJIOTUYECKHUE MMAPAMETPhl, HA3HAUYCHHE

18 |Cnenmanplble cranu. OCOOEHHOCTH CTPOEHMs], CBOMCTBA, 00JaCTh NPUMEHEHUSI.

19 |[Knaccudukanus 1 MapKHpPOBKA KOHCTPYKIIMOHHBIX MAaTEPHAJIOB.

9. ®oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBEeHUs MPOMEKYTOYHOM aTTeCTALMHU
00y4arIMXCcs M0 JUCUMUILTIMHE

9.1. ITacnopTt ¢oHIa OLIEHOUYHBIX CPEICTB

KonTposmpyemsie pasaesbl

Kox koHTpoOIHpY-
. P Py HaumenoBanue
€MOii KOMIIeTeH-
(TeMbl) TUCHUTLIHHBI OLICHOYHOI'0 CpeACTBA
M (WIK ee YacTH)

1 | Kpucraminueckoe CTpoeHue

TBepABIX Tel. JledexTrl kpu- [IK-1, I1K-2, [IK-22 | TectupoBanue
CTaJUTMYECKOTO CTPOCHHSI.
2 N3MeHeHne cBONMCTB METAJIOB IIpakTueckoe 3ansTHE,
¥ cI1aBoB 0e3 (a30BBIX Mpe- odopMIICHHE pe3yIIbTa-
TOB, (HOPMYJIMPOBKA BHI-

BOOOB, TCCTUPOBAHHC

3 TGpMO,ZII/IHaMI/I‘ICCKI/IG OCHOBBI TGCTI/IPOBaHI/Ie, HWHIWBU-

(ha30BBIX TIpeBpaIeHUN JyaJIbHOE 3a/1aHuE.

[1K-1, T1K-2, TIK-22

4 | duarpamma coctostHus «Kene-
30-YIIEpoa»

IIK-1, I1K-2, [TIK-22 | Tecruposanue
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5 | Tepmuueckas oOpaboTKa cruia- [IpakTnyeckoe 3aganue ,
BOB. o(popMIiIeHUE pe3yIIbTa-
[K-1, ITK-2, TIK-22 dop pesy
TOB, (HOPMYJIUPOBKA BHI-
BOJOB, TECTUPOBAHHUE.
6 | CnernuanbHBIC CILIABHI. IIK-1, [IK-2, [IK-22 | TectupoBaHue.

9.2. TunoBble KOHTPOJIbHBIE 3aJaHUS WM HHbIE MATePHAJIbI, HEOOX0AUMbIe
JJIs1 OLEHKM 3HAHWI, YMEHHM I, HABBIKOB U (MJIH) ONBITA AeATeJbHOCTH, Xa-
PAKTEPHU3YIOIIKX ITANbI GOPMUPOBAHMS KOMIIETEHIMH B IIpoLiecce 0CBOCHUA

o0pa3oBaTeJbHON MPOrpaMMbl

9.2.1. KomMmuieKT 3aiaHuii K TeMe: «AHAIU3 KPUCTALIMYECKOTO CTPOEHUS U

I[e(beKTBI KpHUCTAJLJLIOB»
Brimomaute 10 BaﬂaHI/Iﬁ HUTOI'OBOI'O TCCTA.

Bapuanrt 1 (1 emie 10 BapuaHTOB TECTOB)

1. KoopaunarnmonHoe yucio pemerku ['TTY paBHo .

1. 6
2. 8
3. 10
4. 12

2.ba3nc KprcTaUTMIeCKON PEMIETKH XapaKTepu3yer ...

1. gucno OmvKkalIInX COCEnEN aToMa
2. YHCIIO aTOMOB Ha AJIEMEHTAPHYIO SUCHKY

3. paccTOsHHE MEX]ly aTOMaMH B dJIEMEHTAPHOU suehKe

4. oTHOIIEHHE 00beMa aTOMOB K 00bEMY STUEHKH

3.Bribepute cooTBercTBytomue xapakrepuctuku ais OLK pemerku

l.a=b=c; a=f=y=90; K=12;k=0,74
2. a=b=c; a#p=y=90; K=8;k=0,68
3.a=b#c;, a=P#y; I'=12;x=0,74
4 a=b+#c; a=p#y; K=8;x=0,68

4. O0G03HauYeHUS TUIOCKOCTH, 3aIITPUXOBAaHHOM Ha pUC. B MHJEeKcax Muuiepa

1. (100
2. (001)
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3. (010)
4. (110)

5. CBs3b MCKIAY aTOMaMH B MCTaJlJIaX O6YCJIOBJI€H3 B3aI/IMO,ZIeI\/JICTBI/I€M MCIXK-

ay ...

1.pa3HOMMEHHO 3apsDKCHHBIMH HOHAMM
2. TIOJIOKUTEIBHO 3aPsHKCHHBIMU HOHAMH ¥ 3JICKTPOHHBIM T'a30M
3. IUIOIAMU

4. nepeKphIBAIOIIMMHUCS 3JIEKTPOHHBIMU 00JIaKaMu

6. ledexTol, TepMOAMHAMUYECKH BBITOIHBIC JUIS KpUCTAaJLIa:
JIAKYHBI

BaKaHCHUH

JIMCIOKAIIUU

TPaHULIbI

H>wnh e

7. Ykaxure (popmyily, ONMCHIBAOIILYIO NTEPBbI 3aK0OH DuKa:

1. h=2+Dt
2
2. h=——"—
JDT
3. I=-Dxaéc/éx
4., T=-Dxécl/éot

8. KpaeBoii qucnokanuei Ha3bIBaeTCs 00JIaCTb ...

1. uckakeHMd KpUCTalJia BOKPYT Kpasi TPaHUIIbI 3epHa

2. MCKa)XEHUS KPUCTAJJIa BOKPYT Kpasi IKCTPATIIOCKOCTH

3. pacTshkeHHs B KpHUcTajuie, 00yCIOBIEHHYIO HAIMYUEM SKCTPAIIIOCKOCTH
4. cxaTusl B KpUcTasie, 00yCIOBIEHHYIO HATMYUEM SKCTPAIIOCKOCTH

9. O6bemHBIC Te(PEKTHI KPUCTALITMNIECKOTO CTPOCHUS:
1. aucnokanuu, HEMOYKU MEXKy3€eIbHbIX aTOMOB

2. BaKaHCHUHU, MEXY3€JIbHbIE aTOMbI, IPUMECHBIE AaTOMBI
3. MOpPBI, TPEILIUHBI, OJIOKU

4. rpaHUIIbl 3epeH, TpaHuLIbl (a3, TPaHUIIbl OJIOKOB
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10. bonpias pa3HUIla MEXy TEOPETHUECKOW U peaibHON MPOYHOCTHIO KpU-
CTaJJIOB OOBSCHSETCS] HAIMYUEM B KpUCTAJUIAX. ..

1. rpanun 3epeH

2. TUCIOKaIuu

3. BakaHCHU#

4. IpUMECHBIX aTOMOB

9.2.2. KoMIj1eKT 3aJaHHii K MPAKTUY€CKOMY 3aHSITHIO.

Tema: «MexaHuueckre CBOMCTBA KOHCTPYKIIMOHHBIX MarepuanoB. Onpene-
JICHUE MEXaHUYECKUX XapaKTEPUCTUK MPOYHOCTH U IIIACTUYHOCTI)

A) OpopmuTh OTUET 110 TEME PaOOTHI.
b) BoinonHuTh 3a1aHUs K MPAKTUYECKOW padoTe.

1.3apucoBaTh aHHYI0 BapHaHTOM KPUBYIO PAacTsDKEHMSI B KOOPAMHATaX «yCHIIHE
F - yanunenue Al» U BBITIOTHUTD CIEAYIOIICE:

2. mpeoOpa3oBaTh B IUarpaMMmy ¢ OTHOCHTEIHHBIMU KOOPIWHATAMH «HAIMPSIKCHHUE
O - OTHOCHUTEINbHAs IeopMaIus & »;

3. mo npeobOpa3oBaHHON AUArpaMMe ONPEICTUTD CICAYIONNe MEXaHHUECKHE CBO-
ctBa: E - Momymb ynpyroctu, o MM Gy, - HPEAENT TEKYYECTH, O - NPEAEIT MPOYHO-
CTH, 0 - OTHOCHTEIBHOC Y/UIMHEHHE, & -CTATHYECKYIO BSI3KOCTh, D-MOIynb MIacTHYHO-
CTH.

BapuanTt 1 (1 ewie 9 BapuaHTOB JuarpaMm pacTsKEHUs)

BapuaHT 1 (cnnas AMr3)

12

10 A

[e¢]
1

Harpyska, kH
[o)]

0 T T T T T T T T

0 2 4 6 8 10 12 14 16 18

YaonuHeHue, mm

B) BemosnauTh 5 3agaHuii UTOTOBOTO TECTA.
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Bapuant 1 (1 enie 10 BapuaHTOB TECTOB)
1. YkaxxuTe BIMSHUC IpUMECel Ha MEXaHUYECKHE CBOMCTBA KPHUCTAJUIA TIPH IJ1a-

CTHUYECKOU nedopManuu:

1. cHWXarT HCXOOHYIO IIPOYHOCTD U ITOBBIIIAIOT IINTACTUYHOCTD
2. YBCIMYNBAIOT HCXOOHYIO IIPOYHOCTD U CHHIKAIOT INIACTUYIHOCTD

3. IPOYHOCTH M IUIACTUYHOCTH HE H3MEHSETCS
4. MOBBIIIAIOT NIPOYHOCTH U MJJACTUYHOCTH
2. IIpeneoM BBIHOCIMBOCTH HA3BIBAIOT. . .
1.HampsoKeHue, Mpyu KOTOPOM MaTepHall BBIAEPKHUBAECT 3aJaHHOE YHUCIIO
LUKJIOB HATPYKEHUS
2. HanpspKEHUE, IPU KOTOPOM MaTepHUall BbIIAEPKUBAET HEOTPAHUYEHHOE YHC-
JIO LIMKJIOB HArPYyKEHUS
3. HamnpspKEHUWE, N0 TOCTHKEHUE KOTOPOTo MPOUCXOAUT pa3pyILICHHE
4. HanpsbKeHue, pyu KOTOPOM MaTepHall BBIIEPKUBAECT MUHUMAJIBHOE YHCIIO
LIUKJIOB HATPYKEHUS
3.Ilpu ucnelTaHuK Ha pacTsDKeHHE oOpasel] Harpy3wWid 10 HampsDKeHUs Oj,
IOCJI€ YEero Harpy3Ky CHsuld. BelnumHa OTHOCHTENBHOTO YAJUHEHHs oOpasua

(puc.) coCTaBIIsIET:
1.20% 2. 8% 3. 4% 4. 2%

%)

|
/
il | j
,," I /
/| ! /
= s / —
2 4 8 20 &(%)
4. TeepmocTh o bpunento ycnoBHO 0003HaAYaETCS:

1. HRC 2. HRB 3.HB 4. HV

5. BribepuTe nmpaBWIbHYIO MOCIEAOBATEIIBHOCTD 10 BO3PACTAHUIO BETUYHH:
1. 6; o1; 61N
2.67;, O, OB
3. onm; Or; OB
4. onm; OB, Or

9.2.3. KommuiekT 3a1aHuii K 1adopatopHoii padote Nel .

Tema: «AHaIN3 AuarpamMm COCTOSHHUA ABYXKOMIIOHCHTHBIX CUCTCM»
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A) BBINIOJIHUTG HHIMBUIYAIBbHOE 3a/IaHHE.

3apucoBatb, coOJO/Iasg MacIITad, JaHHYI0 BapUAHTOM JUArpaMMmy COCTOS-
HUS Y BBITIOJIHUTD CJIEAYyIOIIEe:

a) YCTAaHOBUTH THUIl JAHHOW JUarpaMMbl;

0) ompenenuTh CTPYKTYpHBIN U (Pa3oBbIi cocTaB Bcex 00JacTed U OTpa3UTh
€ro COOTBETCTBYIOIMMH OYKBEHHBIMH 0003HAYCHUSIMU Ha AHArpaMMme;

B) ONPENENUTh MOJOXKEHUE CIIJIaBa, TAHHOTO BapUaHTOM, Ha JUarpaMMme Co-
CTOSIHUS,

') ONPENeTUTh YUCIIO CTETICHEW CBOOOIBI CIIaBa B €r0 KPUTUYECKHUX TOUKAX
WB TEMIIEPaTypPHBIX WHTEPBAIaX MEXAY KPUTHICCKUMH TOYKAMU TIO TIpaBuiIy ¢a3
['n606ca 1 MOCTPOUTH KPUBYIO OXJIAXKJEHHUS 3TOrO CIJIaBa B KOOPAUHATAX TEMIIepa-
Typa-BpeMs;

1) ONPEETUTh JUIsl 3aIaHHOM BapUaHTOM TEMIIEpaTyphl CIUIaBa cocTaB (a3 u
BECOBOE COOTHOILIEHUE (a3;

€) OXapaKTepU30BaTh CTPYKTYPY 3aJaHHOTO CILJIaBa MPU KOMHATHOM TeMIie-
parype.

Bapmuanrt 1 (1 emie 20 BapuaHTOB JUarpaMM COCTOSTHUS)

>

tC

2400

2200 K\ Sind
2000 \ \\ — /7

wo | N K A~ | |
Y

1600 % 2 = t
| 1\
1400 : 4— }
I | | |
| | |
1200
0 10 20 30 40 50
Ru TiRu

%Ti

b) BeinmonHuts 5 3a1aHuii K'TOrOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapuaHTOB TECTOB)
1.Vkaxure ¢asbl, Haxoadmuyecs B paBHoBecur Ha inauu JE nuarpammsl co-
CTOSIHUA

1 1.B + *KUAKOCTH
o - 2. A+KUIKOCTD
3.A+ B + xxuakoctn
4 A +B
P Q
i
A B
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2.YKaxXuTe KPUBYIO OXJIAXKICHHS, COOTBETCTBYIOIIYIO CIUIaBy |

C
A B T
1.1 2.2 3.3 4.4

3.®opmyina, onpeaenstonias KOJIU4ecTBO TBEp 10K a3kl B Touke «by cmiapa |
UMEET BUJT ......

I N
G . 1. A= 100%
A ‘\/ 2. A= 100%
ac
? ' © bc
A 3. A=—"x100%
A ! B ab

4.A—?><100%
C

4. Yxaxute cTpykTypy ciuiasa || mpu koMHaTHOM Temneparype

l.a+p

cl I 2.B+A

E

“‘“‘-\ . 1 3. B +sBrektuka (A + B)
a—- c\/ 4. B + aBTekTuka (o +)
E Y Q
| 4

A ! B

5.VKaXHUTe 4UCIIO CTEIIEHEN CBOOOIIBI B TOYKE «a» cruiaBa [

1. Homp
- I 2. Onna

3. JIBe
1 T

a EBn B 27




9.2.4. KommuiekT 3agannii mo teme. «MUKPOCKOIIMYECKUN aHAIU3 METAJIOB
U criaBoB. CTPYKTypa yIJIEpOIUCTON CTalld B PABHOBECHOM COCTOSTHUD)

Brimonuautek 5 3aaHuil UTOTOBOTO TECTA.

Bapuant 1 (1 emie 12 BapuaHTOB TECTOR)

1. Yto takoe pepput?
1) Xumuueckoe coeTMHEHHE
2) Mexanuyeckasi CMeCh
3) TBepablii pacTBOp yIiepojia B O-KEJe3e
4) Tepablil pacTBOp yriepoja B y-Keje3e

2. Kakyro cTpykTypy uMeeT cruiaB ¢ coaepxkanuem 0,45 %C?
1) [epnur
2) ®eppurt + nepauT
3) ®eppuUt + IEMEHTUT BTOPUYHBIN
4) ®epput + HEMEHTUT TPETUUHBIN
5) ®eppur

3. IIpu kakoil Temneparype npoucxoauT oOpazoBanue nepiauta B cruase 0,50
%C?
1) Jluaus PSK
2) Jlunusa GSK
3) JIuaus SE
4) JInaus PG
5) JIuaus PQ

4. Kak BBITVISIAUT T0]T MUKPOCKOIIOM (hepprT?
1) B Buze cBeTIbIX 3epeH
2) B Bujie TeMHBIX 3epeH
3) B BuJie CBETIION CETKH I10 TpaHHUIAM 3epPeH
4) B BHuie CBETIIBIX UTJT
5) B Bue CBETIIBIX MEIKHUX YaCTHI 10 TPaHUIIAM 3€pEH

5. Kakoii u3 crijiaBoB Oy€T UMETh BBIIIE MJIACTUYHOCTD?
1) Crnas 0,2 %C
2) Cnnas 0,45 %C
3) Cnnag 0,8 %C
4) Crmnas 0,6 %C
5) Cmnag 0,01 %C

9.2.5. KommuiekT 3aaanuii k JjabopaTopHoii padore Ne2
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Tema: « Tepmuueckas 00paboTKa yriIepoanUCThIX CTaICi»

A) OdbopmMuTh OTYET MO TeMe JabopaTOPHOU padOTHI.

CTyAeHT JOJKEH BBINOJHUTH CIEIYIONIUE CEMb IIYHKTOB PaOOThI HaJl CBOUM
3alaHUEM:
1. Onpenenuts 1 onucaTh CTPYKTYPY CTaIH B HICXOJHOM COCTOSTHUU.

2. OnpenenuTh BUJ TEPMUYECKON 00paOOTKH MO TEXHOJOTUYECKUM IMapa-
METpaM, yKa3aTh UX LIE€JIb U HA3HAYCHHUE.

3. CxeMaTH4HO HAPUCOBATH JUATPAMMY M30TEPMHUUYECKOTO MPEBPAICHHUs
ayCTEHHTA JJIsl MApKU CTaJIM, COOTBETCTBYIOIIEH BapraHTy. 1M1300pa3uth
Ha JarpaMMe CKOPOCTh OXJIaXACHUS, COOTBETCTBYIOIIYIO TEPMHUECKOMN
00paboTKe ¢ y4eTOM TeMIlepaTyphl Harpena .

4. OmnpenenuTs TEMIEPATYPY HArpeBa U pacCUUTaTh BPEMS BBIIECPKKHU, UC-
XO0J1 U3 F€OMETPUUECKUX Pa3MepoB U (HOPMBbI AETAIIEH.

5. Hapucosate rpaduk Tepmudeckoit 00padoTku B koopauHarax « Temnepa-
Typa — BpeMsi»

6. Onucath Qa3oBbie MPEBPALICHIS, TPOUCXOSIINE B CTAIH IIPH HArPEBE U
OXJIQXKICHHH.

/. CxeMaThu4HO U300pa3uTh KOHEUHYIO CTPYKTYPY CTaJIM MOCJIC TePMUYE-
CKOI 00pabOTKH.

3ajaHue BBINOJNHIETCS WHAUBUAYAJbHO, MO BapuaHTaM. JlJis BBINIOJHEHUS
3a/laHisg HeoOXOIMMO BBIOpaTh CBOM BapHUaHT MO MEpBOM OykBe (pamuiauu (Tadu.
3.1).

Ta0Omuma 3.1

1 BapuanT

2 BapuaHT

3 BapuaHT

4 BapuaHT

S BapuaHT

bl RaniB- S Res oo

6 BapuaHT

'/ BApUaAHT

=8| Q| o =| B 1>

|

8 BapuaHT
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Mapku crtaim ¥ TEXHOJOTHYECKHE TMapamMeTpbhl TEPMUYECKON 00paboTKH
yKa3aHbl B Ta0nuIle 3.2. Mo BapuaHTaM.

Tabmuna 3.2
dopma Hcxomgnoe
No | Mapk | ceueHu COCTOSIHA T Cpena
Pasmep [Ipumeuann
n/ a A e HarpeBa | OXJaXKJIeHU
, MM 0 i
I | cTajdd | U3aeau . C i
P
Cranp | KBajgpar PaBHoO- Ac3+
1 20 40nm BECHOE 50°C BO3AYX
CTaHB Kpyr PaBsHO- Ac3+
2 45 30mMm BECHOE c0°C BOJA
Cranp | Kpyr PaBHo- Acl+
3 25MMm BOJA
80 BECHOE 500C
Cranb | Kpyr ITocne 0
4 25 600°C
80 MM 3aKaJIKU BO3YX
KBaJpar ITocne
Craib g Ac3+
5 45MM | ropsuen C neusto
30 50°C
KOBKU
KBaJpar PaBsHo- Acl+
6 V10 20MMm BECHOE £0°C C ne4ysro
KBaJpar ITocne Acl+
7 Y10 25MM | HOpMAJIH- 0 BOJIa
50°C
3aluu
Kpyr ITocne 0
8 ¥9 30MMm 200°C BO3IYyX
3aKaJIKU

B) Beimonuuts 5 3aaHuii K'TOrOBOTO TECTA.

Bapuant 1 (u emie 11 BapuaHTOB TECTOB)
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1. Kako#i u3 CruiaBoB Mociie 3aKajiku OyJIeT UMETh BbIIIE TBEPAOCTH?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4) 0,01 %C

2. Kakas cTpykTypa rokazaHa Ha pUCYHKE?

T T 1) MapTeHCUT MEJIKOUT 0J1bYAThIN
2) MapTeHCUT KpYIMHOUTOJIbYAThIN
3) MapteHcut + TpoOCTHUT

4) MapTeHCuT + HeMEHTHUT

3. KakoB MexaHu3M MapTEHCUTHOTO MPEBPAILECHUSA ?

1) uddy3rnonnbit
2) beznudpy3rnoHHbII

4. Kakas cTpykTypa chopMmupyercs y cTaaud Y8 IpH yKa3aHHOHW CKOPOCTH
OXJIaXKICHUS?

tc Ac, 1 Tpoocrur
2) MaprteHcur
< < 3) Maptencur + deppur
N 4) MapTeHCUT + 1IEeMEHTUT BTOpUY-
E‘ HBIN
\
gt
5. CKONIBKO yIiiepojia COACPKUT MAapTEHCUT cTainu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C

9.2.6. Kommiekr 3amanmii mo teme: «CneuuajabHble ctajau. LlBeTHbIE
CILIABBI»

JIJ'ISI 3alaHHBIX BAPHUAHTOM MapoOK 5-TU CIJIaBOB CTYACHT OOJI’KCH BBIIIOJIHUTD

CJIETYIONTUE TISITh MTyHKTOB PaOOTHI HAJl CBOUM 33/IaHUEM:
1. PacmmdpoBats Mapky matepuana. KnaccudummpoBaTs MaTepuani B COOT-

BETCTBUH C KOMIUIEKCOM MPU3HAKOB, KOTOPBIN MPUMEHSIOT JUTsI TAHHOMN
TPYIIIBI CIUIABOB ( IO XUM.COCTaBY, CTPYKTYype, Clioco0am MoTydeHus U
00paboTKH, 110 HA3HAYEHUIO U T.]I.)

31



Hepe‘-II/ICHI/ITB €0 OCHOBHBIC KOMITOHCHTBI 1 YKAa3aTb XUMHUUYECKHI COCTaB

coriacuo ['OCT.

Onucatb pexkoMeHryeMyto TepmMooopadotky (TO) ¢ ykazaHuem napamer-
poB u HazHaueHus TO.

HpI/IBCCTI/I OCHOBHBIC MEXaHHYECKHE CBOMCTBA Marcpurajia B paBHOBCCHOM
COCTOSHHH U ITIOCJIC TepMI/I‘{CCKOﬁ 06pa6OTKI/I.

OxapakTepu30BaTh OCHOBHbIE TIOTPEOUTEILCKUE CBOWCTBA MaTepHaa

(HanpuMep KOPPO3HOHHAS CTOMKOCTh, MaJblid yIEIbHBIN BEC U T.1I.) U 00-

JJaCThb €Tro IPUMCHCHHA.

BaI[aHI/Ie BBIIIOJIHACTCA HWHAMBHUAYAJIBHO, IIO0O BapHaHTaAM. I[J'DI BBITTOJIHCHU S

3a/laHisg HeoOXOIMMO BBIOpaTh CBOM BapHUaHT MO TepBoil OykBe (pammimu (Tadi.

4.1).

Ta0Omuna 4.1

1 BapuanT

2 BapuaHT

3 BapuaHT

4 BapuaHT

S BapuaHT

6 BapuaHT

'/ BApUAHT

L < 9| T = 0w

8 BapHaHT

Ele| Qo =X 1| >

S

Mapku criiaBoB yKka3aHbl B Tabnuie 4.2. 10 BapuaHTaM.

Tabmma 4.2.

No 2 3 4 5

Ba-

puaHTa

1. 08X13 P6M5 NAXK60-1-1 A1 LWX15Cr
2. 04X18H10 07rB6HO JTKMU59-1-1 AMy, BY60
3. 12XMo AC4512 BpA9XK3/I AK4-1 T15K6
4. 3X13 P18 BpOLi4-3 AK6 BKS
5. 15X11M® 1010A Bpb2 AN2 CY25
6. 15X5M 07ToH0 NUA0MU3 XK B95 LLIX4
7. 12X13 AL40X B95 AMr2 CYy15
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8. 08X18H10 110r13J1 Nno70-1 An19 BT14

10. Ob6pa3oBaTesbHbIE TEXHOJOTHM U METOAUYECKHE YKA3aHHUS 10 OCBOCHUIO
AUCHUILINHBI (Y4eOHOr0 Kypca)

B mporiecce u3ydeHHs TUCHUTIIAHBI UCIIOIB3YETCS METOM JUCTAaHIIMOHHOTO
oOy4eHus.

[Ipu mOArOTOBKE K OTBETaM Ha TECTHI 110 TEMaM Kypca W BBIIIOJHCHUIO TH-
TIOBBIX 33JIaHUH CTYJIEHTY HEOOXOMMO TIIATEIIHEHO N3YYHTh NPEIaracMyro JIHTe-
patypy, HOpMaTHBHBIC ITPABOBBIE aKThI, y4eOHBIA MaTeprall.

CTyIeHT caMOCTOSATEIBHO padoTaeT C JOMOJHUTCIILHON U OCHOBHOM JIMTE-
paTypoii, HOpMaTHBHBIMU aKTaMH, HHTEPHET-PECYPCaMH.

[Tpy M3yYeHHH NHUCUUIUIMHBI HEOOXOJWMO HM3YyYUTh MaTEpHalbl TEM, BBI-
MIOJIHUTH COOTBETCTBYIOIIKE TECThI. [Ipy HE0OXOUMOCTH 3a7aTh BOIPOCHI IPEIO-
naBaTenio B popyme.

[Tocne n3ydeHus Kypca BBITIOTHUTH HTOTOBBIA TECT.

PasmecTuTh Ha TUYHON CTpaHUIE Kypca BBITOJIHCHHBIC 3a/IaHUS TIPAKTHKY-
Ma JIJIsl IPOBEPKH TIPEI01aBaTeIIeM.
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11. YueOHoO-MeTOoaM4Yeckoe U MHGOPMALMOHHOE oO0ecleYeHHe TUCHH-
IJIMHBI (Y4e0HOr0o Kypca)
11.1. O0s13aTesqbHAsI JIUTEPATYypPa

Ne i/

bubauorpadguyeckoe onucanue

Tun (yueOHuUK, yuedHoe
nocoodue, yuedHo-
MeTOIHYECKOe IMocooue,
MPAKTHKYM M AP.)

KoauuecTBo B
onoJImoTEKE

/Imutpenko B.I1. Marepnanosenenue B
MAIIMHOCTPOEHUHU [ DJIEKTPOHHBIN pecypc]|
: yue6. mocob6ue / B. Il. JImutpenko, H. b.
ManyitnoBa. - Mocksa: THOPA-M, 2016.
- 432 c.: ni. - (Briciiee obpaszoBanue. ba-
kanaBpuar). - ISBN 978-5-16-010712-7.

YuebHoe mocodoue

ObC "ZNANIUM
COM"

Connues FO.I1. Criennanbable MaTEpHUabI
B MAIlTMHOCTPOCHUU [DJIEKTPOHHBIN pe-
cypc]: yueonuk / YO. I1. Conmuues, E. W.
[Ipsxun, B. 0. [Inpaiinen ; nox pex. fO.
[1. ConHIleBa. - 2-¢ u31., CTEPEOTHII. -
Cankrt-lletepOypr: XUMU3 AT, 2014. -
640 c.: un. - ISBN 978-5-93808-237-6.

YueOHuuk

OBC
"IPRbooks"

MartepuanoBeeHue [ DIeKTPOHHBIN pe-
cypc]: pa3oBble AEArpaMMbl IBYXKOMIIO-
HEHTHBIX cucTeM: yuel. mocobue / A.B.
[To3auskoB [u 1p.]. - MockBa: MUCuC,
2016. - 98 c. - ISBN 978-5-87623-966-2.

Yy4eOHOE 110CcO0uE.

9BC "Jlanp"

COI'JTACOBAHO

JupexTop HaydHOU OMOJIMOTEKH

« »

A.M. AcaeBa

(noonucw)

20 1.

MII

(H.0. Pamunus)
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11.2.
1€0I10

JonoiHNTEILHASL JUTEpPAaTypa W y4deOHble MaTepHaiabl (ayaHo-, BH-
codus u ap.)

- ¢ponx Hay4HOI1 OnOmorexku TI'Y:

Tun (yueOHUK, yuedHoe
nocooue, yueOHo- KoIM9ecTBO B
Ne i/ bubéanorpadgmyeckoe onucanmne MeToAHu4YecKoe mocodue, GuG IHOTeKE
NPaKTUKYM, ayAHO-, BU-
JAe0noco0usi u ap.)
1 [Fapudpymmun @. A. MatepuanoBeneHue u VYy4ebHo-
TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepua- |METOAUYECKOE MOCO-
1I0B [DJIeKTpOHHBIN pecypc]: yued.-MeTo. oue SEC
nocobue / ®. A. 'apudymmun, P. 111, Aro- "|PRboOKS"
rnoB, B. B. XKunsakos. - Kazans: KHUTY,
2013. - 246 c.: un. - ISBN 978-5-7882-
1441-2.
2 [MatepuanoBeeHUE U TEXHOJIOTHH KOH- VYyebHoe nmocobue
CTPYKIMOHHBIX MaTepua- e
OB [ DJIEKTPOHHBIN pecypc]: yueld. moco- "ZNANIUM
oue / O. A. Macanckuii [u ap.]. - KpacHo- COM" '
sspck: Cub. genep. yn-t, 2015. - 268 c.: ui.
- ISBN 978-5-7638-3322-5.
3 |®etuco I'. II. MarepuanoBeaeHue u
TEXHOJIOTHUS MAaTepuanoB [DJIEKTPOHHBIN SEC
pecypc] : yuebnuk / I'. I1. ®etncos, @. A. Yuebnuk "ZNANIUM
[Capudymmmn.-  Mocka: HHDPA-M, COM" '
2014.- 397 c.: un.- (Beicmiee obpazoBaHwme.
bakanaspuar). - ISBN 978-5-16-006899-2.

11.3. Ilepeuennb pecypcoB HMH(POPMANUOHHO-TEJTEKOMMYHHMKAIIMOHHOM

ceru ""UnTepuer"

Web of Science [DnexkTpoHHBIN pecypc] : MyTbTUAUCIUIUTHHAPHAS pedepaTuBHas 6a3a
naunbix.  — Philadelphia: ClarivateAnalitics, 2016- . - Pexum pgocryma
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrI.

Scopus [DnekTpoHHbIit pecypc] : pedepatuBHas 6a3a mannbix. — Netherlands: Elsevier,
2004— . — PexxumM j1ocTyma : scopus.com. — 3ariL. ¢ 3kKpana. — S13. pyc., aHri.

Elibrary [DnexktpoHHblit pecypc] : HaydHas >JeKTpoHHas oubnuoreka. — Mocksa : HOB,
2000~ . — Pexxum jmoctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHTIL

Springer Link [DnexTponHbIii pecypc] : [6a3a mannbix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ 3kpana. — $13. aHrI.

Science Direct [DmexkTpoHHBI pecypc] : KOJJIEKIMS DJIEKTPOHHBIX KHUT H3aTellb-
ctBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum goctyna : sciencedirect.com. —

3ary. ¢ akpana. — f3. aHri.
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11.4. IlepeyeHb NPOrpaMMHOIO oOecneYeHust

n/n

Haumenosanue 11O

KoandecTBoO
JHULEeH3UI

PexBu3uTHI 10r0BOpA (1aTA,
HOMep, CPOK JAeHCTBHA)

Windows

1398

HoroBop Ne 690 or
19.05.2015r., cpok nmeicTBus -
O6eccpouHO

Office Standart

1398

Ne 690 ot 19.05.2015r.,
CpPOK JIeHCTBUS - OECCPOYHO;
Horosop No 727 oT
20.07.2016r., cpok aercTBuUs -
0eccpovHO

11.5. Onucanne MaTepHAJbHO-TEXHHMYECKOH 0a3bl, HEOOXOAMMOW ISt

ocy-

IECTBJICHUA Oﬁpa3OBaTeJILHOI‘O nmpomecca mo JTMCUmMIJInHEe (MOI[y.]'llO)

HanmeHnoBanue
000py10BaHHBIX 5
N 2
yueOHBbIX KaOnHe- N = o =
. DakTHYeCKUH apec o &
TOB, JIadopaTopuii, = 5 &
Ne IlepeyeHb OCHOBHOIO y4eOHBbIX KaOuHe- = g 2
MAaCTEePCKHUX M Ap. . s = =
n/n odopynoBaHus TOB, JJa0opaToOpui, = = T
00bLEeKTOB ISl IIPO- S = o
MacCTepCKHUX M JIp. = Cl=
Be/ICHUsI IPaKTHYe- = <z 8
CKHX U JlabopaTop- =
HBbIX 3aHATHH
Aynautopus 1uist Okpan TeneBu3nonnbid, | 445020, r. TonpsTTH, 17,1 1
IpoBe/ieHus BeO- LIMPMA, IIPOKEKTOPBI yi1. benopycckas, 16B
KOH(EepEeHIIHiA, JIeK- | Ha ITaTUBE, CTOJI Tpe-
LIUOHHBIX U CEMU- [10/1aBaTENbCKUH, CTYII
HapCKHX 3aHATHUH . MIPENOAABATEIbCKUN,
1 | YueOHas ayquTopus | TPAHCIIOPAHT-
JUIS IPOBEJIEHUS 3a- | MEPETSKKa, CUCTEMHBII
HATHH TEKyIIEero OJI0K.
KOHTPOJISI U IPOMeE-
KYTOUYHOM arTecTa-
un. (YJIK-807)
KommbrorepHsiii Crtombl yueHuue- 445020, r. TonpsTTH, 84,8 16
KJ1acc JJIsl CaMOCTOSI- | CKUE, CTyJbs yueHude- | yi. benopycckas, 14,
TEIbHOU padOTBHI. ckue, [IK ¢ Beixonom B TJIABHBIN KOPITYC
VYuebnas ayautopus | cetb MHTEpHET
JUIS IPOBEJIEHUS
IPYNIOBBIX U UHAM-
2 | BUIyaJIbHBIX KOH-

cynbTanuii. YdyeOHas
ayJIATOPUS ayIUTO-
pusl I IPOBEACHUS
3aHATHI TEKYIIETO
KOHTPOJIS U IIPOMeE-
KyTOYHOU arrecra-
mun ( '-401)
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