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

b1.5.10

(wugpp oucyunaunwvl)

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

MaTepI/IaJIOBeI[eHI/Ie N TCXHOJIOTHUA KOHCTPYKIIMOHHBIX MAaTCPHAJIOB.

(HaumeHoOBaHUE OUCYUNTIUHDL)

10 HAIMIPABJICHUIO TIOJITOTOBKH (CTIEIIMAaTLHOCTH)
15.03.01 MammnocTpoeHue.

(KOO U HAUMEHOBAHUE HANPABTIEHUsI NOO20MOBKU, cneyuanbHocmu 8 coomeemcmeuu ¢ @PIOC BI10/ @I'OC BO)

COBpeMeHHBIe TCXHOJOTHYCCKHEC MMPOUCCChI U3TrOTOBJICHHA I[eTaHCﬁ B MAallIMHOCTPO-
CHUU

(ranpasnennocmov (npogunv)/cneyuanuszayus)

dopma 00ydeHust: 3a0uHast
['ox Habopa - 2019

Pacnpenesienne 4acoB JUCHHUIJIMHBI I10 KypcaM U BHIAaM 3aHATHI (110 y4eOHOMY IJIaHY)

KosuuectBo 8
3ET
Yacos no PYII 288
Buabl KOHTpOJIA IK3aMeHbI 3a4deTnl KypcoBbie KypcoBble pa- KoHTpoabHbIE
Ha Kypcax: NPOEKThI 00THBI padoTsl
(o151 3a04HOI
¢opmbl 00yue-
HUSA)
2
NoNe kypcoB
1 2 3 4 5 6 Hroro
3ET mo kypcam 8 8
Jlexkuuu 6 6
JlaGopaTopHbie 6 6
IIpakTuyeckue 4 4
KounrakTHast 16 16
padora
CamMm. padota 264 264
Kontpons 8 8
Hroro 288 288

ToabsarTu, 2018



PaGouas mporpamma coctasiena Ha ocHoBanuu ®I'OC BO u yyebHOTO MmiaHa
HaIpaBJIeHUs MOAroTOBKH (crenuanbHocTh) 15.03.01 MamuHocTpoeHue.

PenensupoBanne paéo4eid nporpaMMbl IUCHUIINHBI:

OtcyTcTBYET

VYyebnas (pabouast) mporpamma ogoOpeHa Ha 3aceqanuu kadgenpsr HMuM
(mpotokoun 3acenanus Ne 2 ot « 19 » 09 2018 r.)

Penensent
(OondicHOCmb, YUeHOe 36aHue, CIeneHb) (noonucs) (U.0. @amunus)
« _» 20 1.

Cpok neiicTBHA padoyeii mporpaMMbl JUCHUILIMHBI 10 «19» 09 2024r.

Nudopmanus 06 akryanuzanuu padoyeil nporpaMmMbl JMCHHUIIIHHbBI:

[Tporokoi 3acenanus kageapbl No  OT «_ » 20 T
[Iporokon 3acenanus kabeapbl No  oT «__ » 20 T
[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.

COT'JIACOBAHO

3aBeIyIOIINi

Kadeapon «Capka, OM/I ¥ poACTBEHHBIE MTPOIIECCHI

(8vinyckaiowell HanpagieHue (CneyuaIbHOCb))

«_» 20 T B.B. Enbnios
(noonucs) (U.0. Pamunus)

YTBEPXIAIO

N.o. 3aBenyromiero kadenpoit «HaHOTEXHOJOTMHU, MATEPUATIOBEICHUE U MEXaHUKa)
(paspabomasuteri PI1]])

« » 20 T I'.B. KneBnos
(noonucsw) (H.0. @Pamunus)




AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)

b1.5.10 MaTepuajgoBeaeHre M TeXHOJIOTHSI KOHCTPYKIMOHHBIX MATEPHAJIOB.
(udp 1 HaNMEHOBaHKUE AUCIUTUTHHEI (YIeOHOTO Kypca))

HucuunnuHa  "MarepuanoBeieHME W TEXHOJOTUS  KOHCTPYKIIMOHHBIX
MaTepuanoB" paccMaTpUBAET B3aUMOCBSI3b XUMHUYECKOI'O COCTaBa, CTPYKTYpbl U
CBOMCTB MaTe€pHUasoOB, a TAKXKE CHOCOOBI 1EJICHAIPABICHHOTO U3MEHEHUS CTPYKTYPbI
U CBOICTB MarepualioB TEMHU WM MHBIMU BHAaMu oOpaborku. [IpencraBneHus o
CTPYKTyp€ W CBOMCTBaXx MarepuajoB HEOOXOOUMBI MpPU  IPOECKTUPOBAHUU
KOHCTPYKLUHSI W TEXHOJOIMYECKUX MPOIECCOB B MPAKTUUYECKOW AESATEIBHOCTH
WHXEHEPOB- MEXaHUKOB M TEXHOJIOTOB, B MPOLIECCE KOMIUIEKCHBIX MCCIEIOBAaHUH B
o0nacTv (PU3MKU KOHJIEHCUPOBAHHOTO COCTOSIHUSL U TUATHOCTHKU MaTepHaJIOB B XOJIE
TEXHUYECKOrO0 Haa3opa. '"MarepuanoBeneHue' SBISETCS HAy4YHOM OCHOBOM
M3bICKaHMSI HOBBIX MAare€puajoB C 3aJaHHBIMU CBOMCTBaMHU.

Kypc U3y4aeT KakK TpaJMIUOHHBIE, TaK W COBPEMECHHEIE, KJIaCChI
KOHCTPYKIIMOHHBIX W MHCTPYMEHTAJIbHBIX MaTepHalloB HX CBOMCTBa M 00NacTu
IIPUMEHEHUS.

1. leanb u 3aga4u M3y4eHs JUCHUILIUHBI (Y4e0OHOTO Kypca)

Llenp — moO3HaHWE NPUPOABI M CBOMCTB MAaTEpPHANOB, 3aKOHOMEPHOCTEU HX
M3MEHEHUS TIPU BO3JEHCTBUU PA3IMYHBIX (PAKTOPOB, a TAK K€ CIMOCOOOB MPUJIAHUSA
0COOBIX CBOMCTB isl 9D PEKTUBHON IKCILTyaTaIllM MaTEPUAIIOB.

3agaun:

1.  Tlomy4wTh 3HAHUS O PA3NIUYHBIX YPOBHSAX CTPYKTYphl MaTepuajoB, CBOWCTBAX
MaTepuayioB, O IOCJICIOBATEIPHOCTH (OPMHUPOBAHUS CTPYKTYphl W  CBOWCTB
MaTepuajioB B 3aBUCUMOCTH OT BHJA BHEIIHETO BO3JCUCTBUSA, O MPUHITUIIAX
KJIACCU(UKAIIMM W MapKUPOBKH MaTepHaoB, O QU3MYSCKUX OCHOBAaX M BHUIAX
00paboTOK MaTepuasoB.

2.  llpuobpectu yMeHHS 1O ONPEICIECHUIO CTPYKTYPHBIX COCTaBIISIOIINX
MaTEpHUAIOB, UX MEXAHMYECKUX CBOMCTB, HAa3HAYEHUIO PEKUMOB TEPMUUYECKHX U
XUMHUKO-TEPMUYECKUX 00pabOTOK, MO0 BHIOOPY MarepuajioB U CIOCOOOB MpPHIAHUS
HEO0OXOIUMBIX CBOMCTB JiJI1 KOHKPETHBIX YCIOBUM HKCILTyaTal1u.

3. Bripaborath HAaBBIKM aHAJIN3a ayarpamm COCTOSIHUS CILJIABOB,
MHUKPOCKOIIMYECKOTO  aHaliu3a  CTPYKTYpbI,  ONPENEICHHUS  MEXaHUYECKHUX
XapaKTEPUCTUK, MPOBEACHUS TEXHOJIOTMUECKUX OINepaluidi TEpMUUECKUX 00paboToK,
WCIIOJIb30BaHMS CIIPABOYHOW JIMTEPATYPHI.



2. Mecto nucuuniuHbl (yueOHoro kypca) B crpykrype OIIOII BO
Hannas nucrumimHa (yueOHbIH Kypc) oTHocHTCs K bioky 1 «JIuCHUIIMHBI
(Momymm)» (6a3oBas 4acTh).

JuciumuinHebl, ydyeOHble KYpChl, HA OCBOEHHUHU KOTOPBIX Oazupyercs JaHHas
aucuuiuinHa  (y4eOHBIE  Kypce) —  «pHU3HKa»,  «XUMUS»,  «TEXHOJIOTHS
KOHCTPYKIMOHHBIX MaTepHUaliOBy.

JciuIinHbl, y4eOHble KYpChl, ISl KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHHUS,
HaBBIKHU, MPHOOpETaeMble B pe3yjbTaTe U3yUEHHUs AAHHOW NUCHUIUIMHBI (y4eOHOTO
Kypca): «Mexanuka 4», « TexHOIOrM4yeckwe MpOLECCHl B MAIIMHOCTPOEHUNY,
«Texnonorus cBapku IaBIeHuEM», « Teopust CBapOYHBIX ITPOLIECCOBY», « TeXHOIOTHA
W3TOTOBJICHMS CBAPHBIX KOHCTPYKIMI», « KOHTpOJIb KauecTBa CBapHBIX COCTUHEHUINY,
«TeopeTnueckue 0CHOBBI NAKW», «MarepuaaoBeeHUE CBAPKU» U JIP.

3. Ilnanupyemble pe3yabTarbl O0y4YeHHUS IO IAUCHUILINHE (Yy4eOHOMY

KyYpCY), COOTHECeHHble ¢ IUIAHMPYEeMbIMH  pe3yJIbTATAMH  OCBOCHUS
o0pa3oBare/IbHOI MPOrpaMMBbl

®opmupyembie 1 IInanupyembie pe3yabTaThl 00y4eHUS

KOHTPOJINPYEMBI€e

KOMIICTCHIIUH

YMCHHUEM  UCIIOJIb- 3HaTh: CIICHUAJIbHYIO TCPMHUHOJIOTHIO, OCHOBHBIC KJIaCChbI
30BaTb OCHOBHBLIC 3aKOHBI | COBPCMCHHBIX Mar€puaioB, pPa3IM4HbIC YPOBHH HUX CTPOCHHA,

€CTECTBEHHOHAYYHBIX

TUCITUTUINH B TIpodeccu-
OHAJIBLHOM JIEITENBLHOCTH,
OPUMEHSITh METOJbI Ma-
TEMATHYECKOr0 aHaJln3a
U MOJICIIUPOBAHUS, TEO-
PETUYECKOTO U DKCIIEPHU-

CBOI>'ICTB3., IIoCIacaA0BaTCIIbHOCTD (1)OpMI/Ip0BaHI/I$I CTPYKTYPBI U CBOMCTB
MaTCpruajioB B 3aBUCUMOCTH OT BHJd BHCIIHCTO BO3IIGI710TBH$I.

VYMeTh: UCIOIB30BaTh OCHOBHBIE 3aKOHBI MaTEPHUAJIOBEIEHUS B IIPO-
(deccroHaIbHON JeSTENbHOCTH, pacIMPPOBLIBATh MapKH MaT€pHaJIOB,
OINPEAEIATh UX CTPYKTYPHBIE COCTABIISAIOIINE, XapaKTEPHbIE CBOMCTBA,
Ha3Ha4YeHHe MaTepUaIoB U 00JacTH MX npuMeHeHus. CBs3bIBaTh (pu-
3UYECKHE U MEXAHWYECKUE CBOMCTBA MATEPHANIOB, a TAK )K€ SIBICHUS,

MEHTAJIBHOTO  HCCJIEJO- | IPOTEKAIOIIUE B HHUX, C TEXHOJOTMUECKMMH IPOLECCAMU IPOU3BOJI-

BaHUS CTBa.

(OIIK-1); Biagers: MeromamMM MaTeMaTHYECKOTO aHAlM3a W MOJEIHPOBAHMS,
TEOPETUYECKOTO U DKCIIEPUMEHTAIBHOTO HCCIIEA0BAHUS,
HaBBIKAMU BbIOOpa Marepuaja Jjis KOHKPETHBIX  YCIIOBHUM
OKCIUTyaTallid ¥ HaBBIKAMH BBIOOpa ONTHMAJBHBIX  CIIOCOOOB
NOJIy4eHUs! 1 00pabOTKH MaTepUaIoB.

OCO3HAHHWEM CYII- | 3HaTh: (U3MYECKYI CYIIHOCTb  SBJIECHHH, TNPOMCXOAAIINX B

HOCTHU U 3HAYCHUA UWH-
dopMaruu B pa3BUTHUU
COBPEMEHHOTO 00IIecTBa
(OIIK-2).

MaTepHuajiax B YCJIOBMSIX IPOM3BOJICTBA M 3KCIuryaranuu. MakTopsl U
CHOoCcOOBI YIIPOYHEHUS MaTepHUalioB; OCHOBHBIE  METOMbI
MEXaHUYECKNX MCIBITAHUM, BUABI Pa3pyLIECHUs, BBl TEPMUUECKON U
XMMHUKO-TEPMHUYECKON 00pabOTKH CIIJIaBOB.

YMEeTh: CaMOCTOSTENBHO IPUMEHATH METOAbl U CPEACTBA IO3HAHUS,
0o0y4yeHUs] U CAMOKOHTPOJS [UIsi NPUOOPETEeHUs HOBBIX 3HAHUM U
yMeHHUH B 001aCTH MaTepUaJIOBEICHHS.

Brnaners: HaBbIKAMH HCIOJIB30BAHUSI CIPABOYHOM W CHEIMAIbHON
TEXHUYECKOUI JIATEPaTypHI, odopmieHus KOHCTPYKLIMOHHO-
TEXHOJIOTUYECKOW IOKYMEHTAIMH.




Temaruveckoe copep:kaHue TUCHUILINHBI (Y41e0HOT0 Kypca)

Pasnes1, moayJib

Hoapasaes, Tema

Monyisb 1.

Kpucramnnyeckoe crpoeHue

TBepAbIX Tenl. JledekTs
KPUCTAJNINYECKOTO
CTpOEHHUSI.

Kpucrannuueckue pemeTky U ux XapakrepucTuku. Jledexror
KPUCTAJNINYECKOTO CTPOEHMSI METAJUIOB. BinsiHue ux Ha
MeXaHWYeCKue U (PU3nYeCcKrue CBOMCTRA.

Monyns 2.

H3MmeHeHne CBOMCTB
METAaJIOB U CILIaBOB 0e3
(ha30BBIX TIPEBPAILICHUA.

MexaHu3MbI 1 3aKOHOMEPHOCTH TUTACTUYECKON AeOpMAIIHH.
MexaHnuueckue cBONCTBA METAIIMYECKHUX MaTepUaioB U CIIOCOObBI
ux omnpezaenenus. MexaHu3Mbl pa3pyieHusI.

H3MeHeHue CTPYKTYpbl M CBOMCTB MareprasioB IIPH MJIACTUYECKOM
nedopManuu 1 Harpese AeGpopMUpOBaHHOTO Marepuana. Bo3spar u
pEeKpHUCTAIITN3aIHSI.

Mognyns 3. Kpucrannmsanus 4ucThIX METAILIOB.

Tepmogunamuyeckue ®a3pl B METAJUNINYECKUX CILIABaX. 3aKOHOMEPHOCTH

OCHOBBI (Pa30BBIX KpHUCTaIu3aluuu criaBoB. [IpaBuio ¢as.

IIpEBpaILECHU. JluarpaMmbl COCTOSIHUS IByXKOMIIOHEHTHBIX cucTeM. Da30oBble
IIPEBPALICHNS] B TBEPAOM COCTOSIHHUM.

Monys 4. da3oBble NpEBpaLLEHHS B CTANIAX U UyT'YHAX.

Jnarpamma coCTOSHUS
«Kene3o-yrnepomn»

CrpykTypa cTajeil B paBHOBECHOM COCTOSIHUU. Brusnue
COJIep KaHMs yIiiepoJia Ha CTPYKTYpPY M CBOMCTBA CTaJIEH.
CTpyKTypa U CBOMCTBA YYT'YHOB.

Monyisb 5.
Tepmuueckast o6paboTka
CILJIABOB.

Knaccugukanus BunoB repmudeckoil 00padorku. [IpeBparienus B
CTaJIIX MPHU HArpeBe U OXJIAXKICHUU.

BrustHue nerupyronmx JeMEeHTOB Ha MTOIMMOPGH3M Kelle3a U
TEXHOJIOTHUECKHUE MapaMeTpbl TEPMUYECKO 00pabOTKH.

Monyns 6.
CrenanbpHble CIIJIaBHI,
HEMETaJUINYEeCKHIE U
KOMIIO3UILIMOHHBIE
Marepuabl.

Crnernuanbabie ctanu. OcoOEHHOCTH CTPOCHUS, CBOMCTBA, 00JIaCTh
MPUMEHEHHUS.

[IBeTHbIe crutaBbl. OCOOEHHOCTH CTPOEHUSI, CBOMCTBA, 00JIaCTh
MPUMEHEHHUS.

Hemerannuueckue marepuaisl (I71aCTMAcChl, PE3UHBI, CTEKIA)
Oco0eHHOCTH CTPOEHUS, CBOMCTBA, 00JIaCTh TPUMEHEHUS.
Kommnosurmonnsie Marepuasibl. OCOOEHHOCTH CTPOCHHS, CBOMCTBA,
001acTh MPUMEHEHHUS

OO0mas Tpy10eMKOCTh TUCHHMILIMHBI (YdeOHoro kypca) — 8 3ET.




4. CTpyKTYypAa U coAepKaHue NUCHUILIMHBI (YueOHOoro kypca) «MartepuajsoBeaenue u TKM» .

Kypc u3ydenus 2kypc
Paznemn, Honpaznen, Bugs! yaeOHON pabOTHI Heobxonnmere Dopmbl Pexko-
Mox b TeMa KonrakTHas paborta CamocrosiTens- MaTepHaIbHO- TEeKyIIIe- MEHyemast
(B yacax) Hasi paboTta TEXHUIECKHUE T'0 KOHTPOJIS auTeparypa
BCETO . DopMel (hopMBI pecypchl (Hamme- (Ne)
g TPOBCICHM JICK- OpraHu3alnuu HOBaHME O1IC-
5 K % | uuit, mabopaTop- CaMocCTO- HOYHOTI'O Cpea-
>§ E_ § @ { HBIX, IPaKTHYC- § SITETILHOM CTBa)
5 % = | £ | CcKux3aHaTHH, S paboThI
g g | £ @ 4 METOMBI 00yue- M
LCE § %l Hu, peannsyio-
m | IIHe NpUMEHsE-
Myto oOpa3oBa-
TENbHYIO TEXHO-
JIOTHIO
Kpucrammuue- ATOMHO- Aynuo- Camocro- LMS-cucrema [11.[3]
CKOE CTPOCHHE TBEp- KPHUCTALUTHIECKOE 2 2 + /BHICO- MEKIIH 40 | sTempHOE BHION- | HA ocHOoBe Moodle,
IpIx Ten. JledexTsl CTPOCHHE TBEP/BIX JNIEKTPOHHOTO HeHWe  Jabopa- | mapKk  BHPTYaJbHBIX
KPUCTAJUTMYECKOTO | TeJ, OCHOBHBIE CBOM- y4eOHHUKa C KOH- TOPHBIX 33JIaHHMil, | paboYUX CTOJNOB ¢
CTPOCHUSL. CTBa KPHCTAILJIOB, CyNbTallMei mpe- KOHTPOJIb CMEHBI | MpeIyCTaHOBJICHHBI-
THITBI CBA3CH Ho/IaBaTess Ha IP-ampecoB, aHa- | MU JTa0OPATOPHBIMH
thopyme JM3  TIOBEJCHUs | paboTaMu, JUIs CTy-
Beimonse- CTYIIEHTOB  TIpH | JAGHTa:  KOMIBIOTEP
HHe aboparop- nomorm LRS- | nmubo mmanmer nm6o
HBIX paboOT ¢ KOH- CHUCTEMBI u | cMapThoH
CyJIbTaIlUCH mpe- Experience API,
MO/IaBaTENs Ha aHaIM3 TeKyIleH
tdopyme u yepes yCIIeBaEMOCTH
KOMMEHTapuH B Ipu MIOMOIIN
3aJaHUsIX BPC-peiitunra
Wzmenenne Mexanunue- Aynuo- Camocro- LMS-cucrema Otyer [11,[2]
CBOMCTB METAJUIOB U CKHe CBOMCTBA U HX 2 2 /BUI€0- JIEKIINN 40 | arenbHOE BbINONI- | HA ocHOBe Moodle, | mo Teme npak-
crtaBoB 0e3 (azoBbIX XapaKTePUCTUKU 3JIEKTPOHHOTO HeHHe  Jabopa- | mapk  BUPTYAJIbHBIX | TUYECKOTO 3a-
npeBpaIieHui yueOHHKa C KOH- TOPHBIX 33/IaHHM, | pabO4YMX CTOJIOB C | HATHSL
CyJbTalluel npe- KOHTpPOJIb CMEHBI | IPeAyCTaHOBJICHHBI- Tecr




nojaBarens Ha
dopyme
Beinonne-
HUe nabopaTop-
HBIX PaboOT C KOH-
CyJbTalUeil mpe-
nojaBartess Ha

IP-ampecos, aHa-
JIN3  TIOBEICHMS
CTYJEHTOB  TpH
TIOMOIIH LRS-
CHCTEMEI u
Experience API,
aHajau3 TeKyllel

MH  J1a0OpaTOpHBIMHU
paboramu, A CTy-
JICHTa:  KOMIIbIOTED
b0 TaHnieT Jmbo
cMapThoH

(dopyme u yepes yCIIeBaEMOCTH
KOMMEHTapUH B pu MOMOIIH
3a/laHusAX BPC-peiitunra
TepmoanHa- da3kl B cILIa- Aynuo- Camocro- LMS-cucrema [11.[2]
MHUYECKHE OCHOBBI BaX. OCHOBHBIE THITBI /BUMICO- NIEKIMU 45 | arenpbHOEe wu3yde- | HA ocHoBe Moodle,
(ha30BBIX MpeBpaliie- JIarpaMM COCTOsI- JNEKTPOHHOTO HUE MAaTEePHAIOB | KOMIBIOTEP 160
HUIA. HUSL. yueOHHUKA C KOH- ANEKTPOHHOTO TUTAHIIET 160
CyJIbTaIlUCH mpe- yueOHHKa C pa3- | cMapThoH
NoaBaTess Ha JeTICHUEM Ha
dhopyme JCKIMH M C Te-
Brimonne- CTaMH JI1 CaMo-
Hue JabopaTop- KOHTPOJISI 1o
HBIX paboT C KOH- KaXXJIOM JIEKIUH,
CyJbTalue npe- aHanu3  MOBeJe-
MojIaBaTesIst Ha HUSL 00yuayImx-
(hopyme u yepes Csl TPH TMOMOIIH
KOMMCHTapUH B LRS-cucremsr u
3aJJaHUAX Experience API,
aHaJIM3 TeKylel
yCIIEBAEMOCTH
npu MTOMOIIU
BPC-peiitunra
Juarpamma Mukpocko- BeimosnHe- Camocro- LMS-cucrema Ortuer [11.[3]
coctosiHus «OKeneso- MMUYECKUI aHa- HUe J1abopaTop- 40 | sTenpHOE BBINON- | HA ocHOBe Moodle, | mo maboparop-
YIIIepoI» n3.CTpyKTypa cra- HBIX PabOT C KOH- HEeHHe  Jlabopa- | mapk  BUPTYaJbHBIX | HOU padoTe.
JICH B PABHOBECHOM CyJbTaIUueH mpe- TOPHBIX 3aJaHUH, | pabouyux CTOJOB C Tecr

COCTOSIHUH.

moJiaBaTens Ha

dhopyme u yepes

KOMMCHTapUH B
3aJTaHHAX

KOHTPOJIb CMEHBI
IP-ampecos, aHa-
JIN3  TOBEIEHUS
CTYACHTOB  TIpHU
TOMOIIH LRS-
CHCTEMBI "

MPeyCTaHOBIICHHEI-
MU  J1a0OpaTOPHBIMHU
paboramu, s CTy-
JIeHTa: KOMIIBIOTEP
b0 IuraHmer Jmobo
cMaptdoH




Experience API,
aHAJIN3 TeKyLel

yCIIeBaEMOCTH
npu MOMOIIN
BPC-peiftunra
Crpykrypa u Beimonsae- Camocro- LMS-cucrema Otyer [11,[2]
CBOMCTBA YyI'YHOB HHe J1:aboparop- ATeqbpHOE BBIMON- | HA ocHoBe Moodle, | mo maboparop-
HBIX PaboOT C KOH- HeHHWe  Jabopa- | mapKk  BUPTYaJbHBIX | HOM pabore.
cynbTaluei npe- TOPHBIX 3aJaHui, | pabouyux CTOJOB C Tect
HOo/IaBaTeNs Ha KOHTPOJIb CMEHBI | MpPeIyCTaHOBJICHHBI-
dhopyme u yepes IP-agpecoB, aHa- | MU  7a0OpPaTOPHBIMHU
KOMMEHTapUH B M3 TOBEICHHs | paboTaMM, I CTY-
3aTaHHAX CTyICHTOB IpU | ACHTa:  KOMIIBIOTEP
TIOMOIIHA LRS- | mmbo mmaHmer anbo
CHCTEMBI u | cMapTdoH
Experience API,
aHaJIN3 TeEKylel
yCIIeBAEMOCTH
pH MOMOLIX
BPC-peiitunra
Tepmuueckast 3akanka u oT- Aynuo- Camocro- LMS-cucrema Ortuer [11.[3]
00paboTKa CIIIIaBOB. MyCK YTJIePOIUCTBIX /BHICO- MEKIIH 60 | srenpHOE BHIION- | HA ocHOBe Moodle, | mo maboparop-
craneii. JNIEKTPOHHOTO HeHWe  Jabopa- | mapKk  BHPTYaJbHBIX | HOW paboTe.
y4eOHHUKa C KOH- TOPHBIX 33JIaHHMil, | pabOYUX CTOJNOB ¢ Tect
CyNbTallMei mpe- KOHTPOJIb CMEHBI | MpeIyCTaHOBJICHHBI-
moJiaBaTess Ha IP-agpecoB, aHa- | MU  1a0OpPaTOPHBIMHU
bopyme M3 TOBEJCHHs | paboTaMM, I CTY-
Beimonse- CTYIIEHTOB  IIpH | JAEHTa:  KOMIIBIOTEP
HHe aboparop- nomorm LRS- | nmubo mmanmer nm6o
HBIX paboOT ¢ KOH- CHCTEMBbI u | cMapThoH
CyJIbTaIlUCH mpe- Experience API,
I0J1aBaTeNs Ha aHaJu3 TeKylei
(opyme u yepes yCIIeBaEMOCTH
KOMMEHTapHuH B Ipu MIOMOIIN
3aJaHUsIX BPC-peiitunra
CneunanbHble Knaccuduxka- Camocro- LMS-cucrema [11,[31.[2]
CILIaBbl, HEMETAILIHU- LHs 1 MAPKUPOBKa 30 | arenbHOEe wu3yde- | Ha ocHoBe Moodle,
YEeCKHE U KOMITO3H- KOHCTPYKIIMOHHBIX HUE MAaTEepHaIOB | KOMIIBIOTEP mbo
LIMOHHBIC MaTePUAIIbL. MaTepHaloB JIEKTPOHHOTO TUIAHIIET 1160




yuebHHKa C pas-
JeJICHUEM Ha
JEeKIIMK U C Te-
CTaMHu IS caMo-
KOHTPOJISt o
KaXJI0i JIEKIMH,
aHalIM3  IIOBele-
HUsSL O0y4ayInx-
Cs TPU TOMOIIU
LRS-cucremsr u
Experience API,
aHaJIM3 TeKyLel

cMapThoH

yCIIEBaeMOCTH
npu ITOMOIIH
BPC-peiitunra
Kontpois
13
Hroro:
10 255

20




5. Kputepun u HOpMBbI TEKYIero KOHTPOJISI U MIPOMEKYTOYHOM aTTeCTAlINH

HaumeHnoBaHue y4eOHBIX

N YcaoBus gonmycka Kputepuu u HOpMBI OLIEHKHU
MeponpusiTHi jony puTep P b

«3a4TeHo» - TecT 1o JI.p. HAlKCaH He MeHee YeM Ha 4 Gauta, TaHbl rmpa-
Hayimure orpaboTku 1 OTYeTa 110 J1abopa- [BUJIbHBIC OTBETHI Ha 2 BOMPOCA MPEIOIaBaTeIIsl.

TOpHOI1 paboTe. «HE 3a4YTE€HO» - TECT HE HAMKCaH, HET MPABHIbHBIX OTBETOB 0 TEME Jia-
OopaTtopHOi PabOTEHI.

JlaGopaTopHbie pabOThI

«3a4TeHoy - TecT 1o JI.p. HanMcaH He MeHee YeM Ha 4 OaJiia, TaHbl
Hayimdre oTpabOTKH M OTYETA O MPAKTH- | MPaBUIIbHBIC OTBETHI HA 2 BOIPOCA MPEIO1aBaTelIsl.

UCCKOMY 3aHATHIO. «HEC 3a4TCHO» - TCCT HC HAIIMCAaH, HCT ITPABUJIBHBIX OTBCTOB I10 TEMC
MPAaKTUYECKOTO 3aHSTHS.

HpaKTI/I‘ICCKOG 3aHATHUC

dopma npoBeAcHUS VYcenoBus nomycka Kpurepuu n HOpMBI OLICHKH
IIPOMEKYTOUYHOM aTTeCTaluu

3auer Jlomyckatotcs Bce. «3aUTEHOY Crynenty npenoctasisieTcst TecT u3 20 Bompo-
COB.

[Ipu HanuuMu MpaBUIIBHBIX OTBETOB Ha 10 u
0oJiee BOIPOCOB.

«HE 3a4TCHO» IIpy HanuuK NpaBUIBHBIX OTBETOB MEHEE YEM
Ha 10 BompocoB Tecra.
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6. Kputepun u HOpMbI OLIEHKH KYyPCOBBIX padoT.
VY4eOHbIM IJIaHOM JaHHBIN TOPA3Aes HE IPEAYCMOTPEH.

7. IlpuMepHasi TeMATHKA NMUCbMEHHBIX PadoT (KYpcoBbIX, pedepaTroB, KOH-
TPOJbHBIX, pacuyeTHO-rpaguIecKuX U ap.)
VY4eOHBIM JITAHOM HE MPEIYyCMOTPEH.

8. Bonpochl K 3K3aMeny (3a4eTy).
8.1. Bonpochl K IK3aMeHY.

Ne i/ Bonpocsl

1 TUnbl KpUCTANIMYECKUX PEUIETOK M UX OCHOBHBIE XapaKTEpUCTUKH. OCHOBHBIE CBOWMCTBA
KPUCTAJIOB: aHU30TPOIIUS M TOJIMMOPHHU3M.

2 Tunel cBsi3eil: MOHHAs, KOBaJIeHTHas1, BaH-nep-Baanbca, mertaumueckas. X ocobeHHOCTH
1 BIMSIHUE HA CBOMCTBA KPUCTAJIIOB.

3 JledekTsl KpUCTAIIIMYECKOTO CTPOCHUS, FeOMETpUYecKas Kiaccuukanus.

4 Toueunsie nedexTel. MexaHnu3Mbl UX 00pa3oBaHUs. 3aBUCUMOCTh PAaBHOBECHOW KOHIICH-
TpallMK BAKAaHCUM OT TEMIIEPATYPHI.

5 |duddys3us. Mexanusmsl nuddysun. [lepsrrit u BTopoit 3akonbl Duka.

6 /Tucnokauu. BiMsiHME IUIOTHOCTH JMCIOKAIMHA HA IMPOYHOCTHBIE CBOWCTBA KPHCTAJLIA.
Kpusasg Ogunra. Pacuer TeopeTnuecKkoi NpOYHOCTH.

7 DKCIIepUMEHTAIbHbIE 3aKOHOMEPHOCTH TUTACTHYECKOM Aedopmarui. MexaHndecKue CBOM-
CTBa U UX XapaKTEPUCTUKH.

8 ledbopmannonnoe ynpounenue. Ilpupona Haknena. Texctypa aeopmanuu.

9 Jleopmarusi MONMKPUCTATHYSCKUX Tel. 3EpPHOTPAHUYHOE YIIPOYHEHHE. 3aKOH XoJuia-
[TeTua.

10 [Pa3pymieHue xpymnkoe u Bsizkoe. TemnepaTypHbli HOPOT XJIaJHOJIOMKOCTH.

11 BnusiHue TemnepaTypsl Ha CBOWCTBA Je(pOPMUPOBAHHOTO MeTau1a. Pekpucrannuzanus u ee
TUIIBL.

12 [MexaHW3MBI TUIACTHYECKON AeopMaIim: CKOIbXEHHE, IBOHUKOBAHHE.

13 MexaHu3MBbl IJIaCTUYECKON aeopmaliu: MEXaHU3M TEOPEeTHYECKOW MPOYHOCTH, MeXa-
HU3M 1M y3MOHHON NOI3yUYecTH.

14 TepMonnHaMuyeckue OCHOBBI (pa3oBbIX mIpeBpamieHuid. (TepmonnHamuyeckue moTeHIMa-
161, (pa30BOE paBHOBECHE, BTOPOH 3aKOH TEPMOIMHAMMKH. )

15 [[lonsiTus cucrema, crijias, ¢a3a, KOMIOHEHT, MEXaHUUYECKAsi CMECh.

16 [Da3bl B crmaBax. XMMHUYECKHE COSTMHEHUS

17 Kpucrannuzanus n ee stansl. KpuTHueckuil 3apoJpllll U 3aBUCUMOCTb €r0 Pa3MEpPOB OT
CTENEHU NEPEOXITAKICHHUS.

18 [BakonomepHocTH kpucTamtu3anuu. Kpuseie TammaHa.

19 Da3bl B crutaBax. TBepable pacTBOPBI M UX THIIBL. Y CJIOBUS HEOIPAaHWUYEHHOM PaCTBOPHMO-
CTH. XMMUYECKUE COEANHEHHUS.

20 |[Metomp! mocTpoeHus auarpamm coctostaus. [Ipasuino ¢a3 ['ubdoca.

21 (OCHOBHBIE THUIIBI AUAarpaMM cocTosiHus. [IpaBuna koHoasl. Kpucrammsanus u CTpyKTypo-
00OpazoBaHME CIIJIAaBOB.

29 BiusiHue npuMecei Ha MPOLECCHl KPUCTAIUIN3AMKA U PEKOMEHJAINH 110 UX UCIOJIb30Ba-

HUTO.




8.2. Bonipocsl k 3aueTty.

Ne /i Bonpocsl

1 |IuarpamMma cOCTOSTHUS <CKene30-yriaepoa».daspl, TMHUH, KPUTHUECKUE TOUKH.

9 /lnarpaMma COCTOSIHMSI <OKele30-yriiepoa». Kpucramnuzauus u cTpyKTypooOpa3zoBaHHE
crajeil. Kunetuka nepanTHOro npeBpameHus.

3 [3aBHCHMMOCTH CBOWMCTB CTaJICH OT COJICPIKaHUS yriepoja.

4 J1.c. xene3o-1ieMeHTUT (MeTactabmibHast). Kpucramnmsanus 1 cTpykTypooOpa3oBaHue Oe-
h1p1X uyryHoB. O651aCTh NPUMEHEHUSI.

5 /1.c. xxene3o-yriaepoa crabuibHast. Kpucraminmzanus u cTpyKTypooOpa3oBaHUE CEPhIX UyTy-
HOB. O6JaCTh NPUMEHEHUSI.

6 Knaccudukanus cepbix 4yryHoB. CrocoObl mosyuyeHus. BiusiHue cTpyKTypbl Ha CBOWCTBa
CEpbIX YYT'YHOB.

7  |[IpeBparenus B cranu npu HarpeBe. Haciae1cTBEHHOCTh ayCTEHUTHOTO 3€pHa.

8 |dumarpamMma M30TEpPMHUYECKOTO MPEBpaIlCHUs ayCTEHUTA.

9  |BiausitHuE CKOPOCTH OXJIKJICHUS HAa CTPYKTYPY M CBOMCTBA CTAJICH.

10 |[MaprencutHoe npeBpamienre. OCHOBHbIE 0COOCHHOCTH, KWHETHKA MPEBPAICHHUS.

11 [TepmoobGpabotka. Kitaccudukanus 1 OCHOBHBIE TEXHOJIOTHYCCKUE ITAPAMETPBI.

12 [Bakanka. Haznaduenue, BUIbI 3aKAJIKH, CTPYKTYpa CTaJICH TOCIIE 3aKaJIKH.

13 |lIpeBpaiieHus npu OTIycKe.

14  |Paznmuue CBOMCTB MPOJYKTOB 3aKAJKU M OTHYCKA (TUIACTUHYATHIX M 36PHUCTBIX CTPYKTYD).

15 [Bugsl oTnycka, MX Ha3HA4eHHE, CTPYKTypa CTajlel ocje OTIYCKa, pa3jIniMsl B CBOMCTBAX.

16 |Omxur 1 u 2 poga. TexHonornueckrue napaMeTpbl 1 Ha3HAYEHHE OCHOBHBIX BUJIOB OT)KUTA.

17 |OcuoBuble Buabl XTO. CymHOCTh, TEXHOJOTHYECKHE NTapaMeTphl, HA3HAYCHHE

18 |Cmenmanbnbie cramn. OCOOCHHOCTH CTPOCHUSI, CBOMCTBA, 00JIACTh MPUMEHEHHS.

19 |Knaccuduxarms 1 MapKupOBKa KOHCTPYKITMOHHBIX MaTEpUasIoOB.

9. ®oH OLEHOYHBIX CPEICTB /JIsl MPOBEAEHUS NMPOMEKYTOUYHON aTTecTaluu
00y4arIMXCcs M0 JUCUMUILTIMHE

9.1. ITacopT (poHIA OLIEHOYHBIX CPEICTB

Koax kouTpoupy-

Ne | KonTpoJsmpyemsbie pa3aeibl . PO-THPY HaumenoBanue

eMOil KOMIIeTeH-

n/n (TeMbI) THCHUILIHHBI OLICHOYHOI'0 CPeACTBA

M (WK ee YacTH)

1 | Kpucraninueckoe CTpoeHHe
TBEpbIX Tel. JlepekThl Kpu- OIIK-1,2 TectupoBanue
CTaJUIMYECKOTO CTPOCHHS.

2 3MeHeHne CBOMCTB METAJIOB [IpakTueckoe 3aHsTHE,
1 CIIJIaBOB 0e3 a30oBBIX Mpe- odopMIIeHHE pe3yIbTa-
BpaILlCHU N OIlK-2, 1 T0B, (O

, popMyIMpOBKa BbI-
BOJIOB, TECTUPOBAHHUE

3 | TepmoaMHAMUYECKHUE OCHOBBI OITK-1.2 TecTupoBanue, HIUBU-
(ha30BBIX MPEBpAIICHUN ' JyanbHOE 3a/aHHE.

4 | Imarpamma coctosiaus «Kemne- JlaboparopHbie paboThI,

OIIK-2, 1
30-yrjiaepon» odopmMIieHHE pe3yabTa-
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TOB, (POPMYJIUPOBKA BbI-
BOJIOB, TECTUPOBAHUE

5 | Tepmuueckas oOpaboTka cruta- JlaboparopHbie paboThI,
BOB. odopmiieHHEe pe3ybTa-
OIlK-2, 1 dop pesy
TOB, (POPMYJIMPOBKA BbI-

BOJOB, TCCTUPOBAHHUC.

6 CrequajibHbBIE CIJIaBEI. OIlK-2, 1 TectupoBanue.

9.2. TunoBbIe KOHTPOJIbHBbIE 32JaHUA UJIM HHbIE MATEPHAJIbl, HE00OX0IMMbIEe
JJISI OLEHKH 3HAHWI, YMEHUI, HABBIKOB M (UJIM) ONIBLITA AeSITeJIbHOCTH, Xa-
PAKTEePU3YIIMX ITanbl (JOPMUPOBAHUS KOMIIETEHIMH B IPoLecce 0CBOCHMS
o0pa3oBaTeIbHOM NMPOTrPaMMbI
9.2.1. KomMmuJieKT 3a1anuii K JlaGopaTopHoii padore Nel: « AHaIM3 KPpUCTAJIIH-
YECKOT0 CTPOCHUS U Je(HEKThI KPUCTAIIIOB»

Boimmonauts 10 3a7aHuit UTOrOBOTO TECTA.
Bapuant 1 (1 enie 10 BapuaHTOB TECTOB)

1. Koopaunanuonnoe yucio pemetku ['TIY pasho ...

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

2.ba3uc KpUCTAIITNYSCKON PEIIETKH XapaKTEePU3yerT ...
1. gucno OGnuxalIIMX coceeit atToma
2. YHCII0 aTOMOB Ha AJIEMEHTApHYIO STUEHKY
3. paccTOSHHE MEX]ly aTOMaMH B dJIEMEHTAPHOU sTuehKe
4. oTHOIIEHHE 00beMa aTOMOB K 00bEMY STUEHKH

3.Bwi6epute cooTBercTByIomMe Xapaktepuctuku a1t OLIK pemerku
l.a=b=c;, a=pf=7y=90s; K=12;x=0,74

2. a=b=c; a#B=7y=905 K=8;x=0,68
3.a=b#c; a=P#y; '=12;x=0,74
4 a=b+#c;, a=f#y; K=8;xk=0,68

4. Vxaxutre 0003HAUCHHE TUIOCKOCTH, 3allITPUXOBAHHOM HA PUC. B UHJICKCAX
Muuepa .
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1. (100
2. (001)
3. (010)
4. (110)

5. CBs3p MEXAYy aTOMaMHu B MeTajiax 00yCIIOBJI€HA B3aUMOJACHCTBHEM MEXK-

ay ...

1.pa3HOMMEHHO 3apsHKCHHBIMH HOHAMHU

2. TIOJIOKUTEIBHO 3aPSHKCHHBIMU HOHAMH M 3JICKTPOHHBIM T'a30M
3. IUIOIAMHA

4. MepeKphIBAIOIIUMHUCS dJICKTPOHHBIMH 00JIaKaMuU

6. ledexTol, TepMOAMHAMUYECKH BBITOIHBIC JUIS KpUCTAaJLIa:
1. nmakyHbI

2. BaKaHCUH

3. IUCIJIOKAlUU

4. rpaHuUlIbl

7. Ykaxure (popmyily, ONUCHIBAIOILYIO MTEPBbI 3aKOH DuKa:
1. h=2Dt

2. h=——=

3. I=-Dxac/ox

4. T=-Dxaoclét

8. KpaeBoii qucnokariueit Ha3bIiBaeTcss 00J1acTh ...

1. uckaxkeHui KpUcTaia BOKPYT Kpasi TPaHUIIbI 3epHa

2. MCKaKEHUS KpUCTAJIJIa BOKPYT Kpasi IKCTPAIIOCKOCTH

3. pacTshKeHHs B KpucTasuie, 00yCIOBICHHYIO HATUIHEM IKCTPATIOCKOCTH
4. cxxatus B KpUCTAIIE, 00YCIOBICHHYIO HATMYUEM SKCTPAIITIOCKOCTH

9. O6bemHBIC Te(PEKTHI KPUCTALITMIECKOTO CTPOCHUS:
1. aucnokanuu, HEMOYKH MEXYy3€IbHBIX aTOMOB

2. BaKaHCHUHU, MEXKY3€JIbHbIE aTOMbI, IPUMECHBIE aTOMBI
3. OpPBI, TPEIIUHBI, OJIOKU

4. rpaHuIIbl 3epeH, TpaHuLbl (a3, TPaHULIbl OJIOKOB
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10. Bonbias pa3HuIia MEXy TEOPETUUECKONH M PEaIbHOM MPOYHOCTHIO KpH-
CTAJUIOB OOBSACHSETCS HAJIMYMEM B KpUCTAJLJIaX. ..

1. rpanun 3epeH

2. TUCITOKAIIUHI

3. BaKkaHCHUM

4. IpUMECHBIX aTOMOB

9.2.2. KoMIIeKT 3a1aHuii K MPAKTHYECKOMY 3aHATHIO.

Tema: «MexaHuueckre CBOMCTBA KOHCTPYKIIMOHHBIX MatepuanoB. Onpene-
JICHUE MEXaHUYECKUX XapaKTEPUCTUK MMPOUYHOCTH U MIIACTUYHOCTH.)

A) ObopmMuTh OTYET MO TeME PabOTHI.
b) BeinmonHuTh 3a1aHUs K MPAKTUYECKON padoTe.
1.3apucoBaTh 1aHHYI0 BapHaHTOM KpPUBYIO PAacTsDKEHMSI B KOOPAMHATaX «yCHIIHE

F - ynnmunenue Af» u BBIIONHHUTE CIENYIOIIEE:

2. Hp606p330BaTB B JuarpaMmy € OTHOCHUTCIIbHBIMH KOOpAWHATAMH «HAIIPSAKCHUC
O - OTHOCHUTCJIbHAaA z[e(bopMaum{ EN,

3. mo mpeoOpa30BaHHOHN JHarpaMMe ONPEICIUTh CICIYIOIINe MEXaHHUECKUE CBOM-
crBa: E - Mmoxyns ynpyroctu, o7 win O, - peael TeKy4eCTH, Oy - MPEAe MPOYHO-

CTH, O - OTHOCHUTEIBHOE YIJIIMHCHUC, a4 -CTATHUYCCKYIO BA3KOCTD, D-MOIIYJ'IL IIJTaCTHYHO-
CTH.

Bapuant 1 (1 ewie 9 BapuaHTOB JuarpaMm pacTsKEHUs)

BmaHT 1 (cmas AV3)

12

Harpyska, kH

T T T T T T

0 2 4 6 8 10 12 14 16 18

YarmHeine mv

B) Beimonuuts 5 3aiaHuii KTOrOBOTO TECTA.

BapuanTt 1 (1 emie 10 BapuaHTOB TECTOB)
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1. Ykaxure BIHMsHHE NPUMECEN HA MEXAHUYECKHUE CBOMCTBA KPUCTAJLJIA IIPH ILIA-
CTUYECKOU nedopmanuu:

1. cHWXarT HCXOOHYIO IIPOYHOCTD U ITOBBIIIAIOT IINIACTUYHOCTD

2. YBCIMYNBAIOT HCXOOHYIO IIPOYHOCTD U CHHIKAIOT INIACTUYHOCTD

3. IMPOYHOCTD U INIACTUIHOCTD HC N3MCHACTCA
4. MOBBIIIAIOT IMPOYHOCTH U INNIACTHYHOCTD

2. IIpenenoM BBIHOCIMBOCTH HA3BIBAIOT. . .

1.HanpspKeHue, Mpyu KOTOPOM MaTepHall BBIAEPKUBAET 3aJaHHOE YMCIIO LIHK-
JIOB HArpy>KE€HHUS

2. HampsODKEHHE, NMPU KOTOPOM MaTepHall BBIACPKUBAET HEOIPAHUYEHHOE
YUCJIO LIUKIIOB HATrPYyKEHUS
3. HampspKeHHE, IO TOCTHKEHHE KOTOPOTO MPOUCXOINUT pa3pyLICHUE

4, HaIIPpAKCHUC, IIPH KOTOPOM MAaTCpHall BBIACPKUBACT MUHHUMAJIBHOC YHUCJIO
IMHUKJIOB HAI'PYKCHUA

3HpI/I HCIIBITAHWHU Ha PACTAKCHUC O6p33€1_[ Harpy3ujn a0 HAIIPSAXKCHHUA Oi,

MoCJie  Yero Harpy3Ky CHsUIM. BelnumHa OTHOCHTEIILHOTO YAJUHEHHs oOpasiia
(puc.) coCTaBIIsIET:

1. 20% 2. 8% 3. 4% 4. 2%
|©

Y

- ——

/I 3
"V /) //
17/ |
v /
I /
//! l /
<3 L S
24 8 20 &(%)
4. TeepmocTh o bpuneno ycnoBHO 0003HaAYaETCS:
1. HRC 2. HRB 3.HB 4. HV

5. BreibepuTe nmpaBuwIbHYIO MOCIEA0OBATEIIBHOCTD 10 BO3PACTAHHUIO BETUYHH:
1. oB; o1; Onn
2.07; O, OB
3. onm; OT; OB
4. onm; oB; OT

9.2.3. KommiekT 3a1anmii Kk JiaGoparopHoii padore Ne2: «AHAJIN3 AUarpaMm
COCTOSIHUS JBYXKOMIIOHEHTHBIX CUCTEM »
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A) BBINIOJIHUTG HHIMBUIYAIBbHOE 3a/IaHHE.

3apucoBatb, coOJO/Iass MAcIITad, TaHHYI0O BapUAHTOM JUArpaMMy COCTOSI-
HUS Y BBITIOJIHUTD CJIEAYyIOIIEe:

a) YCTAaHOBUTH THUIl JAHHOW JUarpaMMbl;

0) ompenenuTh CTPYKTYpPHBIN U (Da30BBI cOCTaB BceX 00JacTel U OTPa3UTh
€ro COOTBETCTBYIOIMUMH OYKBEHHBIMH 0003HAYEHUSIMU Ha JUArpaMMe;

B) ONpPENENUTh MOJOXKEHUE CIJIaBa, TAHHOTO BapUaHTOM, Ha JUArpaMMe CO-
CTOSIHUS,

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

1) ONPEETUTh JUIs 3aIaHHOM BapUaHTOM TEMIIEpaTyphl CIUIaBa cocTas (a3 u
BECOBOE COOTHOILIEHUE (a3;

€) 0XapaKTepU30BaTh CTPYKTYPY 3aJaHHOTO CILJIaBa MPU KOMHATHOM TeMIie-
parype.

Bapmuanrt 1 (u eme 20 BapuaHTOB JUarpaMM COCTOSTHUS)

t'c

2400

2200 N\ 2150
S \ \ //-—"7

1800 \YA
I )
1600 | t t
| | :
1400 - I
I | | |
| I "
1200
0 10 20 30 40 50
Ru TiRu

%Ti

b) BeinmonHuts 5 3a1aHuii KTOrOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapuaHTOB TECTOB)
1.Ykaxure ¢a3bl, Haxoaduuecs B paBHoBecun Ha uHuu JIE 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.YKaxuTe KPUBYIO OXJIAXKICHUSI, COOTBETCTBYIOIIYIO CIIaBy |

C
A B T
1.1 2.2 3.3 4.4

3.dopmya, onpeensatonias KOJUIeCTBO TBep 1ok a3kl B ToUke «by cruiapa I
UMEET BU] ......

T .

G o 1. A= 2 100%

“'\\ Lt bc
A ‘\/ 2. A= 100%

ac

B i © bc
:ﬂ 3. A= x100%

LB
4. A=2100%

bc

4. Yxaxute cTpykTypy cruasa || mpu koMHaTHOM Temmneparype

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 YUCIIO CTEIIEHEN CBOOOIIBI B TOYKE «a» cruiaBa [

1. Homn
- I . 2. Onna

3. Ie

C \E o |
4. T

M :/ >
T |
a 2 i’u 4 AmBn : B 18




9.2.4. KommuiekT 3a1aHuii K 1adopatopHoii padore Ne3

Tema: « MUKPOCKOIIUYECKHUI aHATIN3 METAJJIOB U CIU1aBOB. CTPyKTypa

YIJIEPOUCTON CTAIH B PABHOBECHOM COCTOSTHUID)
A) OdbopmuTh OTYET IO TeMe JabopaTOPHOU pabOTHI.

b) BeimosHuTh 3a1anus K 1a00opaTopHOit padoTe.

1. BrluepTuth IuarpamMmy COCTOSIHHS KEN€30-yTiepo]] Ha pa3BEPHYTOM JIMCTE
oymaru. [TocTpouTs TepMHUUeCKrE KpUBbIE oxiaxkaeHus 1t ctanei ¢ 0,3 %C;
0,8%C u 1%C c ykazanuem (pa3oBbIX MPEBpaAIICHUN U KOHEYHOU CTPYKTYPHI.

2. TlpoBectu MUKpOCKONMYECKUM aHanmu3 oOpasuoB (5 wmrT.). OnpenenuTs MUK-
POCTPYKTYPBI M 3apUCOBATh YCIOBHO CTPYKTYPY JTIOABTEKTOUIHBIX CIUIABOB C
pPa3IMYHBIM KOJIMYECTBOM yriaepoa (3 IMIT.), 3BTEKTOUIHOIO U 3a3BTEKTOU-
HOTO CIUIaBOB.

3. OmpenenuTh KOJWYECTBO YIiepoaa B 00paslax JOIBTEKTOUTHOW CTajH
(T'OCT 1050-74).

4.  YCTaHOBUTH B3aMMOCBSI3b MEXKIY YIJIEPOJIOM M CBOMCTBAMHU CIUIABOB, IO-
CTPOUTH I'padUKH MO JaHHBIM Ta0i. | (CripaBOYHBIE MAaTEPHUAIIbI).

B) BemonauThs 5 3a7aHull UTOTOBOTO TECTA.

Bapuant 1 (1 emie 12 BapuaHTOB TECTOB)

1. Yro Takoe depput?
1) Xumuueckoe coeIMHEHUE
2) Mexanuyeckas CMeCh
3) TBepablil pacTBOp yriaepoa B a-Kele3e
4) TBepAplil pacTBOP yriepo/ia B y-kKeje3e

2. Kakyro cTpykTypy nmeet cruias ¢ coaepxkanuem 0,45 %C?
1) [lepnur
2) @eppur + nepauT
3) ®eppuT + HEMEHTUT BTOPUUHBII
4) ®epput + HEMEHTUT TPETUIHBIN
5) @epput

3. [Ipu kakoit Temmneparype mpoucxoauT oOpazoBanue nepiauta B cruase 0,50
%C?
1) Jluaus PSK
2) Jlunusa GSK
3) Jlunusa SE
4) Jlunus PG
5) JIunus PQ

4. Kak BBIMVISIAUT 1O MUKPOCKOTIOM (hepput?
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1) B Buzie cBET/IBIX 3€peH

2) B Bujie TeMHBIX 3epeH

3) B Bue CBETIION CETKH MO TPaHMIIAM 3epeH

4) B BHIe CBETJIBIX UTI

5) B BUjIe CBETIIBIX MEJIKMX YaCTHUII IO TPaHUIIAM 3€pPeH

5. Kakoi u3 ciiaBoB GYILGT HMMETb BBIIIE MJIaCTUYHOCTH?

1) Cras 0,2 %C
2) Cmnas 0,45 %C
3) Cmias 0,8 %C
4) Cmnas 0,6 %C
5) Cmnag 0,01 %C

9.2.5. KommiekT 3aganuii k jgadopatopHoii padore Ned «Crpykrypa,

CBOMCTBA U IMPUMCHCHHUC YYI'YHOB»

& W

A) OdbopMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.
b) BeinmonauTts 3a1anus kK 1abopaTopHOi padoTe.

MeracrabuibHas U cTabuiibHast (OTEIBHO) JUArpaMMBbl C YKa3aHHEM Ha HUX
CTPYKTYPHBIX COCTABJISIFOIIUX.

N3yuuth moj MukpockomnoM npu yBeiandeHnuu X500 nmeromuiicss Habop MUK-
ponuidoB.

3apucoBaTh CXEMAaTUIHO MUKPOCTPYKTYPY.

JlaTh XapakTEepUCTHKY YyryHa IO CIEAYIOIIeH cXeme: Kjiacc 4yryHa, Moj-
Kj1acc, ¢popma rpaduta (1 CepbIX UyTyHOB) WIIM MIPOLICHT yriaepoaa (s Oe-
JIBIX), CIIOCOO MOJy4YEeHUSI, XapaKTePUCTUKA METAJTTUYECKOM OCHOBBI.
[TocTpouTs rpadmku KPUBBIX OXJKICHHUS JBYX CIUIABOB (TI0 3aJaHUIO TIpe-
Mo/IaBaTelIs) ¢ OMUCAHUEM MPOLIECCOB, MPOUCXOMSIIINX B KXKIOM KpUTHUE-
CKOM TOYKE U MEXIY HUMU.

B) Bemonnuths 5 3agaHuii UTOTOBOTO TECTA.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)

1. Kakoit uyryH nu3o0pakeH Ha pUCyHKe?

1) cepwlii ¢ MENKOIJIACTUHYA-
Tol opmoii rpaduTa

2) cepblil ¢ KPYNHOIJIACTUH-
yaTtoi (popmoii rpaduta

3) BBICOKOINPOYHBIA Ha ¢ep-
PUTHOU OCHOBE

4) BBICOKOIIPOYHBIN Ha Iep-
JIMTHOM OCHOBE
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2. Kakas ctpykrypa OyneT y KOBKOTO 4yryHa, €CJIM Tociie rpaduTU3anu B
MeTaInuecKkoi ocHoBe ocTajioch 0,8%C?
HD+T
)0 +I1+T
HIMI+T
4H) I+ JI+IT 1

3. Kakyio CTpyKTypy UMEET JOIBTEKTHUECKUN OENbIA UYTyH MPU TEMIIepaTy-
pe 450°C?
1) mepauT + HEMEHTUT BTOPUYHBIN + eae0yput
2) nepauT + eaedypuT
3) nepaut + LEMEHTHUT NEPBUYHBIN + JIe1e0ypuT
4) ayCTEHUT + UEMEHTUT BTOPUYHBIN + J1e1e0ypuT

4. Kakoe npeBpariteHue nporekaet Ha tuaun CD?
1) )KUJIKOCTh — LIEMEHTHUT NIEPBUYHBIN
2) )KMJIKOCTh — IIEMEHTUT BTOPHUYHBII
3) )KUJIKOCTh — ayCTEHUT
4) >KUIKOCTh — JeneOypuT

5. CKONBbKO yriepoaa COAEPKHUT MEPIAUT B (EPPUTO-TIEPIUTHOM KOBKOM Uy-
ryHe?
1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 2%C
5) 4,3%C

9.2.6. KommuiekT 3aganuii K JaboparopHoii padore Ne5

Tema: «3akajika yriIepOAUCTBIX CTalEH)

A) OdbopmMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.
b) BeimosnHuTh 3a1anus k 1abopatopHoit pabdore.

1. Omnpenenutb TBEPAOCTh 00PA3LOB 0 3aKaJIKK Ha npudope Pokseria no mka-
ae B.

2. OmpenenuTh TEMIEPATypy 3aKaJIKH MOTYyYEHHBIX 00pa3IloOB B COOTBETCTBHH C
COJIep’)KaHUuEM YTJIepOoJia, M BpeMs BBIICP)KKH B TIEUM B 3aBUCHMOCTH OT pas-
MEPOB 00PA3IOB.

3. TlpoBecTH TEXHOJOTMYECKUU MPOLECC 3aKAIKH 00pa3loB B COOTBETCTBYIO-
IIMX 3aKAJIOYHBIX Cpeaax.

4. 3ameputb TBEPIOCTh 00pa3ioB Ha nmpubope Poksema o mkane C mocre 3a-
KaJIKU U TI0 MOJTyYE€HHBIM JJaHHBIM MTOCTPOUTDH 3aBUCUMOCTH MOCJIE 3aKaJIKU:
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HRC=f(C%), HRC=f(V,,;). Yepe3 aHanu3 mosy4yeHHbIX 3aBUCIMOCTEH

c(OpMyIHUPOBATH BHIBOBI.

5. U3yuuth, cxeMaTU4eCcKu 3apucOBaTh U ONMUCATH MUKPOCTPYKTYPY KOMILICKTa
3aKaJICHHBIX 00pa3noB mpu yBenudeHuu x500.

6. Ilo 3amanuto mpemnoaaBarensi U300pa3UTh HA JUArpaMMax HM30TEPMUUYECKOTO
MpeBpalIeHHs] ayCTeHUTa pa3IMYHble BUJBI 3aKalku (M3MeHsas T HarpeBa u
CKOpOoCTH oxyaxzaeHus). OnucaTh (¢a3oBble MNPEBpaIICHUsT W KOHEUYHYIO
CTPYKTYPY CTaJICH.

B) Bemosnauth 5 3agaHuii HTOrOBOTO TECTA.

Bapuant 1 (1 emie 11 BapuaHTOB TECTOR)

1. KaKOﬁ N3 CIIJIaBOB ITIOCJIC 3aKaJIKHN 6y,Z[CT HNMCTH BBIIIC TBep,ZIOCTI)?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4)0,01 %C

2. Kakas cTpykTypa nokas3aHa Ha pUCyHKe?

- - 1) MapTeHCUT MEJIKOUT0J1bYaThIN

5 - 2) MapTeHCUT KpyITHOUTOJIbYATHIN
— | 3) MapTeHCHUT + TPOOCTUT

4) MapTeHCuT + HEeMEHTUT

3. KakoB MexaHHU3M MapTEHCUTHOTO MpeBpalieHus ?

1) duddy3ronnsrit
2) beznuddy3rnoHHbII

4. Kakas cTpykTypa chopMmupyercss y cTaiv Y8 IpH yKa3aHHOW CKOPOCTH
OXJIAKICHUA?

tc 1) Tpooctur

' 2) MapreHcuT
3) MapreHncur + dhepput
j\\ 4) MapTeHCHT + LIEMEHTUT BTOPUY-
4

HBIN

)

5. CKOJIBKO yIJiepojia COACPKUT MApTEHCUT cTainu 457
1) 0,01 %C
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2) 0,45 %C
3) 0,8 %C
4)2,0 %C

10. Odpa3oBaTe/ibHbIE TEXHOJOTUH U METOAUYECKHE YKA3aHUS 10 OCBOCHHIO
AUCUMILVIUHBI (Y4e0HOI0 Kypca)

Hcnonb3yeTcss TEXHONOTHs AMCTAHIIMOHHOTO OOYYEeHHMS - OpraHu3alus
y4eOHOro mpoliecca B By3e, OCHOBAHHAs Ha JIEKIIMOHHO-TIPAKTUYECKOW (opmax
oOy4eHus.

- TEXHOJIOTHH TPaJULMOHHOTO 00yueHusl B opMe JIEKLNH, JabopaTOPHBIX, MpakK-
TUYECKUX PabOT U CaMOCTOSTENBHON padOThI CTY/I€HTOB;

Metoauueckiue peKOMEHAANN CTYJEHTY U IPEnoJlaBaTeli0 U3JI0KEHbI B
METOJMYECKUX YKa3aHUAX K JIaDOpaTOPHBIM paboTaMm:
1.JJabopaTopHBIil MPaKTUKyM K BBIIOJTHEHHUIO JIAOOPATOPHBIX M y4eOHO-
UCCIIEIOBATENIbCKUX paboT mo Kypcy «MarepuanoBeeHue» ais OakajlaBpOB
TexHudeckux crneruanbHocTel./ I.B. KieBnos [u ap.]- Tomesarra: TI'Y, 2014.-
107 c.;
2. MerannoBeneHne YrIEPOJUCTBIX CIUIABOB: JIA0OPATOPHBIM TPAKTUKYM /
M. A .Bui6otimuxk [u ap.]. — Toasstru: TT'Y,2005.- 78c.

11. YueOHo-MeToaMueckoe U HHPOPMALMOHHOE o0ecrneYyeHHE TUCHM-
NJIHHBI (Y4eOHOro Kypca)
11.1. Ob6s13aTesibHARA TUTEPATYpa

Ne i/ bubéanorpadguyeckoe onucanue

Tun (yueOHUK, yueOHOe
nocooue, yueOHO- KosnuecTBO B

MeToAU4YecKoe mocodue, oundMoTeKe
TMPAKTHKYM M JP.)

J/Imutpenko B.I1. MarepuanoBenenue B
MAaIIMHOCTPOEHUH [ DJIEKTPOHHBIN pecypc]
: yue0. mocobue / B. I1. JlImutpenxko, H. b.

Mamnyiinosa. - MockBa: UHOPA-M, 2016. Yaebroe nocodue com*
- 432 c.: . - (Beicmee obpaszoBanue. ba-
kanaBpuar). - ISBN 978-5-16-010712-7.

Connues FO.I1. CneunanibHble MaTepHUabl
B MAIlIMHOCTPOCHHUH [ DIEKTPOHHBIN pe-

cypc]: yuebnuk / 1O. I1. Connres, E. U. VueBiiK ObC
[Tpsixun, B. FO. ITupaiinen ; mox pex. HO. "IPRbooks"
[1. ConHiieBa. - 2-€ u3/., CTEpEOTHIL. -

Cankrt-IletepOypr: XUMU3 AT, 2014. -
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Tun (yueOHUK, yueOHoe
nocooue, yuedHoO- KoanuecTBO B
Ne n/m budmorpaguecioe onncanue MeToAUu4YecKoe mocodue, oubdIMoTeKe
NPAKTHKYM M Ap.)
640 c.: un. - ISBN 978-5-93808-237-6.
MartepuaioBeieHHE [ DNEKTPOHHBIN pe-
cypc]: (a3oBbie AMArpaMMbl IBYXKOMIIO-
3 [HeHTHBIX cucTeM: yuel. mocodue / A.B. VYuyebnoe mocobue. | DbC "Jlanp"
[To3nusikoB [u 1p.]. - MockBa: MUCuC,
2016. - 98 c. - ISBN 978-5-87623-966-2.
COI'JTACOBAHO
JlupexTop Hay4dHOU OMOIMOTEKU A.M. AcaeBa

«

(noonucy)

» 20 T

MII

(U.0. @amunus)

11.2. [JonoJiHMTebHAs1 JIUTEpaTypa W y4yeOHble MaTepuayabl (ayauo-, BH-
aeonocoous u ap.)

- ¢poHx Hay4yHO# OnOmorexku TI'Y:

Tun (yueOHHMK, yueOHOe
nocooue, yueOHO-

KoaunuecTBo B

Ne n/m bubdanorpaguyeckoe onucanue MeToAn4YecKoe mocodue, o516
NMPaKTHKYM, ayAN0-, BU- o uoreie
Jaeonoco0us u ap.)

1 [Fapudynmun ®. A. MatepuanoBeneHue u VYyebHo-
TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTepra- [METOJAMYECKOE MOCO-
1T0B [ DJIEKTPOHHBIN pecypc]: yued.-MeToI. oue SEC
nocobue / ®. A. 'apudymmun, P. I11. Aro- "|PRbooks"
noB, B. B. XKunskos. - Kazans: KHUTY,
2013. - 246 c.: un. - ISBN 978-5-7882-
1441-2.

2 MarepuanoBeZeHUE U TEXHOJIOTHH KOH- VYyebHoe nmocobue
CTPYKIIMOHHBIX MaTepHa- SEC
OB [DneKTpOoHHBIHN pecypc]: yued. moco- "

N ZNANIUM.

oue / O. A. Macanckuii [u ap.]. - KpacHo- COM"

sspck: Cub. genep. yu-t, 2015. - 268 c.: u.

- ISBN 978-5-7638-3322-5.
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Tun (yueOHHMK, yueOHOE
nocooue, yuedHoO-

KoauuecTtBo B

Ne n/m bubdanorpaduyeckoe onucanue MeToAHu4YecKoe mocodue, GHGIIHOTeKe
NPAKTUKYM, ayAUO-, BU-
Jieonocoous u ap.)
3 |®etuco I'. II. MarepuanoBeaenue u
TEXHOJIOTHUS MAaTepUaloB [DIEKTPOHHBIH SEC
pecypc] : yuebnuk / I'. II. ®etncos, @. A. YueOnuk "ZNANIUM
["apudymmun.- MockBa: HH®PA-M, COM" '

2014.- 397 c.: un.- (Beiciiee obpa3oBaHue.

bakanaspuar). - ISBN 978-5-16-006899-2.

11.3. IlepeuyeHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOI
cetu ""UnTepuer"

e Web of Science [DnekTpoHHBIH pecypc]

. MyJbTHANCUUIUIMHAPHAS pedepaTuBHAs

6a3za mannbeix. — Philadelphia : Clarivate Analitics , 2016— . — Pexxum noctyma :
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHr.

* Scopus [DnekTponHbIH pecypc] : pedeparuBHas 6a3za manubix. — Netherlands :
Elsevier , 2004— . — PexwuM jgoctyma : scopus.com. — 3ari. ¢ 9kpana. — 513. pyc., aHri.
* Elibrary [OnexkTpoHHBIH pecypc] : HaydHas leKTpoHHas Oubnuoreka. — Mockaa :
HOB, 2000 . — Pesxxum noctymna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., anriL.
«BeCTHHK MarHMTOTOPCKOTO TOCYAapCTBEHHOTO TEXHUYCCKOTO YHUBEPCHUTETA WM.
I".1. HocoBay, http://vestnik.magtu.ru

«BectHuk CaMapckoro rocyaapCTBEHHOIO TEXHHUYECKOro yHuBepcurera. Cepus:

TeXHUUYECKHe HayKu», http://science.samgtu.ru/node/31

e JIutpé u metayprusi» http://lim.bntu.by
e «Texnonorusa Merayuiosy http://www.nait.ru

o «[lepcriekTuBHBIE MaTepuanb» http://www.j-pm.ru

11.4. TlepeyeHb NPOrPAMMHOI0 OOeceYeHUst

Ne Haumenosanue IO PexBuU3UTHI uorOB?pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok neii-
WinPro 10 RUS Upgrd OLP NL Acdmc CTBHSI — O€CCPOYHO;
KoHTpakT Ne 1653 ot 14.12.2018, cpox
JefcTBUS — 6eCCPOUHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok aeii-
AcademicEdition CTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok neit-
AcademicEdition CTBHUS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok aeii-
AcademicEdition CTBUS — OECCPOYHO
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http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/

Ne PexkBHU3HUTHI JOrOBOpa
HaumenoBanue I10 A N P
(mata, HOMep, CPOK JAeHCTBHUA)

3 Mirapolis Human Capital Management JMIEH3UOHHBIH oroBop Ne 42/02/22-K ot

02.02.2022, cpok nercTBUs — 110

31.08.2022

11.5. Onucanue MaTepHMAJIbHO-TEXHHMYECKO 0a3bl, HEOOXOAMMON AJIsl OCY-
LIeCTBJICHHUS 00Pa30BaTEJBLHOIO MPOLEcCa 10 AUCHHUILIMHE (MOLYJIIO)

n/n

HaumenoBanue 060-
PYAOBAHHBIX yueo-
HbIX KaOMHETOB, JIa-
OopaTopuii, MacTep-
CKHX U JIP. 00beKTOB
AJI5 IPOBeIeHus
NPaKTHYECKHUX U Jia-
00paTOPHBIX 3aHATHH

IlepeyeHb OCHOBHOIO
odopynoBaHust

dakTuveckuii aapec
Y4eOHBIX KAOMHETOB,
Jladoparopuii, ma-
CTEPCKHUX U AP.

Iaomanb, M2

KoaunuecTBO
MOCATOYHBIX MECT

Aynutopusi BeOkoH(De-
pEHITUH.

Yuebnas  ayguTopus
JUISL TIPOBEICHMS 3aHs-
TUH JEKIUOHHOIO TH-
ma. YdeOHas ayauTo-
pusi Ui TPOBEACHUS
3aHSITUA CEMHUHAPCKOIO
THIIa. YdeOHas ayau-
TOpUs JJI1 KypCOBOTO
MIPOEKTHPOBaHUS  (BBI-
MOJIHEHUSI  KYPCOBBIX
pabot). YueOHas ayau-
TOpUs ISl TIPOBEACHUS
IPYNIOBBIX U WHJUBH-
IyaJdbHBIX KOHCYJIbTa-
uuid YdeOHas ayauTo-
pusi Ui TPOBEACHUS
3aHATUHT TEKYIIIEeTO
KOHTPOJIA M TIPOMEXKY-
TOYHOH aTTecTalllu.

(VJIK-807)

DOKpaH  TeJICBU3UOHHBIMH,
IAPMBI, MPOXKEKTOp Ha
IITaTUBE. CTOJ TMpernoja-
BaTEIbCKUM, CTYJbSl IIpe-
rnojiaBaTesibckue., TpaHc-
MapaHT-TIePETsIKKA,  CH-
CTEMHBIH OJIOK .

445020, r. ToapaTTy,
yn. benopycckas, 16B

[EEN
~
H

[EEN

[lomemenue st camo-
CTOATENBHON  PabOTHI
obyuarommuxcs (I'-401)

Croibl, CTynbs, KOMIIbIO-
TepHI

445020 Camapckas
06n. r. TompsaTTH, yIiI.

benopycckas, 14, (I'-
401)

84,8

16

[lomemenue st camo-
CTOATENBHON  PabOTHI
obyuaronuxcs (C-508)

Hocka aynutopHas (Me-
JIOBasi), CTOJBI YYEHUYE-
CKHE, CTOJ IIpernojaBa-
TEJIbCKUH, CTYNbs, CTEH-
JIB1, TIKa(]BHI.

445020 Camapckas
061, r. TomwsaTTH, VI
Vrakona, 59, (C-508)

34,1

10
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