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1. TACIIOPT PABOUEI MPOI'PAMMBI YUYEBHOI JUCIHILINHBI

OIL.05 MarepuanoBeaeHHe

1.1. O0nacTe npuMeHeHHs pado4eii nporpaMmel

Pafouas nporpamma yueOHOU AUCUMUIUIMHEI SBISETCS YaCTHEO MPOrPaMMEI
MOATOTOBKH CIIELMATMCTOB CPEOHEro 3BeHa B coorBeTcTBUH ¢ PI'OC mo
cneauansHOCTH CIIO 23.02.06. TexHudeckas 3KCIulyarauus MNOABHKHOIO COCTaBa
YKEJIE3HBIX JOPOTL.
1.2. MecTo y4eOHOI AUCHHIVIMHBI B CTPYKTYPE OCHOBHOH NpodecCHOHANBHOTH
o0pa3oBare/ibHO# porpaMMsl

YueOHas JIUCITUTIHHA «MarepuanoBeieHUE» OTHOCUTCS K
npo(peCcCHOHATTBHOMY ITUKIY U SBIAETCS 00MIenpodhe CCHOHANTBHOM TUCLMIUIMHOM.
1.3. Henu u 33724 y4eOHOH AMCUMIVIMHBI — TpPeGOBaHHSA K pe3yabTaram
0CBOCHHA Y4€0HOI AHCLHIIHHBI

B pesynsrare OCBOEHUA Y4YEOHOH AMCHMIUIMHBEL OOYYAKIMHACI JOMKEH
YMETh:
— BBIOMpATh MAaTEPUAJIBl HA OCHOBE aHAIM3a WX CBOWCTB, M1 IIPUMCHEHHUS B
NPOU3BOJACTBEHHOMN NEATEIBHOCTH,
— OTIPEIENATE OCHOBHBIC CBOMCTBA MATEPHAIIOB MO MAPKaM;
— pacrPOBLIBATE MAPKH METAILIOB.
3HATD!
- OCHOBHBIE CBEJICHNUSI 0 METAJUIAX U CIUIABAX U UX KIACCUPUKAUULD,
- CBOMCTBA METAJLIOB, CIVIABOB, CMOCOOEI X 00padOTKH,
- CBOICTBA U OOIACTE MPUMEHEHUS ITEKTPOTEXHUYECKUX, HEMETAIIHYECCKUX
1 KOMIMO3HLIMOHHBIX MaTEPUAJIOB;
— BHAIBI U CBOMCTBA TOIUIABA, CMA30YHBIX H 3ALIUTHEIX MATEPUAJIOB.

B pesyaerate OCBOSHUA YUeOHOH MUCIMIUTMHBL O0YYarOUIUIiCS IOMKEH

C(POPMHUPOBATH CIENYIOLINE KOMITETCHIIUY!
o0mue:

OK 1. TloHuMaTe CYIOHOCTP M COUHAIBHYK) 3HAYMMOCTH CBOeH Oyayiueii



npodeccHn, NPOABRIATE K HEH YCTONUYMBEIM UHTEpEC,

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO ACATENBHOCTD, BEIOUPATE THIIOBBIE METOIEI
U cmocOObl  BBIMOJMHEHUS  NPOPECCHOHATBHBIX  3a7a4, OLECHMBATh X

3 PEKTUBHOCTE H KaUECTBO,
OK 3. IIpuHUMAaTh pelIeHNs B CTAHJAPTHBIX U HECTAHTAPTHEIX CUTYAIIUSIX;

OK 4. OcymecTBiaTh IOUCK H MCIIONB30BAHUE HHQPOPMALVH, HEOOXOANMON Ul
3(PEKTUBHONO BBHIMOJHEHHS MPO(PECCHOHAIBHBIX 3a7a4, NMPO(PECCHOHATBHOTO U

JINYHOTIO Pa3sBHUTHA,

OK 5. UcnonwzopaTh HMH()OPMAIIMOHHO-KOMMYHUKAIMOHHEIE TEXHOIOTHH B

NpoheCCHOHATIBHON IEATENBHOCTH,

OK 6. Pabotarh B KOJJIEKTUBE U B KOMaHae, Y(PHeKTHBHO 00IIATHCS ¢ KOJIEraMu,

PYKOBOACTBOM, IOTPEOUTENAMH,

OK 7. bparb Ha c¢e0d OTBETCTBEHHOCTH 3a pad0Ty UICHOB KOMAHIEI

(MOTYMHEHHBIX ), 32 PE3YJILTAT BHIMOTHEHUS 3aJaHUIH;

OK 8. CaMOCTOATENbHO ONpeaeasTh 3agaud NpodhecCHOHANIBHOIO H JIMYHOCTHOTO
PasBUTHSA, 3aHUMAThCA CAMOOOPA30BAHUEM, OCO3HAHHO MIAHUPOBATh MOBHIIICHUE

KBTH(pUKALIH,

OK 9. OpueHTHpOBaTH B  YCIOBHUAX YAcTOM CMEHBI TEXHONOTHH B

NpoheCCHOHATIBHOM IEATENBHOCTH.
npogeccHOHANbHbIE KOMIIETEHLHH:

IIK 1.2. IIpOM3BOIUTE TEXHHYECKOE OOCIYKUBAHUE U PEMOHT MOJBHKHOIO
COCTaBa KEJE3HBIX JOPOr B COOTBETCTBUM ¢ TPEOOBAHUSAMU TEXHOIOTHYECKUX

MPOLIECCOB.

IIK 2.2. IInaHuMpoBarb W OPraHU30BBIBATE MEPOIPUATHSA MO COOMIOACHUIO HOPM

0e30IMacHbIX YCIOBHH Tpyda.
IIK 2.3. KOHTpOIMpOBaTh X OLEHHUBATH KAYESCTBO BHIMONHACMEIX PadoT.

[IK3.1. OdopMIATh TEXHHUYESCKYIO ¥ TEXHOIOTHUECKYI JOKYMEHTALUIO.



IIK 3.2. Pa3zpabaTpiBaTh TEXHOIOTMUYECKHE IIPOLECCHl HA PEMOHT OTACJBHBIX
JeTaNell W Y3JI0B IOABIYKHOTO COCTABA JKEIE3HBIX JOPOr B COOTBETCTBUU C

HOPMaTHBHON JOKYMCHTALUEHN.

[TK 4.1. Onpenenars COCTOSHUE Y3JI0B, arperaToB U CUCTEM MOABHKHOIO COCTABRA
C HCMOJb30BAHHEM AHATHOCTHYCCKHX CPEACTE U HM3MEPHUTCIBHBEIX KOMIUICKCOB,

AHATTU3UPOBATE MOJTYUYCHHBIC PC3YJIBTATHI.

IIK 4.2. TIpoBepATb AeTAIM MOABHKHOTO COCTABA CPEACTBAMH HEPA3PYLIAIOLIETO

KOHTPOJIA, aHAJIU3UPOBATh NMOJYUYCHHBIC PEC3YJIBETATHL

I[IK 44 Hcnonp30oBaTk B NMPOM3BOACTBEHHBIX MPOLECCax CpeacTBa

ABTOMaTH3alii H MCXaHH3alluu.

1.4. KosimuecTBO 4acoB HA oCBOeHHe paGodeii mporpamMmbl yueGHOI

AHCUHIUVIHHBI B COOTBETCTBHH ¢ YU4eOHBIM mi1anoM (Y1I):

MaKCHMaJIbHas Harpy3ka oOyuaromerocs — 162 yaca, B TOM YHCIIE:
oOs3aTenpHas ayouTopHas yueOHas Harpyska o0ydarowerocs — 108 4acos;
camocTosATenpHAsA padoTa obyyarowerocs — 54 yaca,

MPAKTUYECKUX 3aHATHI — 26 4acoB,

Na0OpaTOPHBIX 3aHATHH — 6 YacoB.



2. CTPYKTYPA H COJJEP)KAHHE YYEBHO! JUCHAILINHBI

2.1. O0bem y4eOHOIH AHCUHIIHHBI H BHABI Y4e0HOI paboThl

Bua yueOHoH padoTbl

O0beM yacoB

MakcumaJ/ibHas yueOHasi Harpy3ka (Bcero) 162
Ofsi3aTesqbHAA ayIHTOpHAaA yueOHasi HAarpy3Ka (Bcero) 108
B TOM YHCJIE:

nabopaTopHbIE 3aHATHUS 6
NPAKTHUYECCKUE 3aHATHS 26
KOHTpOJIbHAs paboTa 2
CamocrosiTesibHas padora obyuawiuerocs (Bcero) 54
B TOM UHCJIE:

paboTa ¢ TeXHHYECKUMHU CIIPABOYHUKAMHU 20
BBITTOJTHEHHE HHOUBUAYATBHBIX 3a1aHuil, MOATOTOBKA K

BBIIIOJHEHUIO TPAKTHUECKUX H 1a00paTopHEIX padorT, 34

BBITIOJITHCHHUC JOKJIaA0B U npe3emauni/’1

Hmoeosast ammecmayua é opate sx3aniena 6 [V cexiecmpe




2. CTPYKTYPA U COAEPAKAHUE YYEBHOW IUCIUILIAHBI °
«MartepHaioBeeHHe»

(3aounan dopma obyueHusn)

2.1. O0BEmM yueOHO#H AHCUHANHABI H BHABI Y4e0HOH AeATeIbHOCTH

Bua yueGHoi paGorhl | O6bém yacoe |

MaxkcamaabHas y4eOHas HArpyska (Bcero) ( 162

Obna3aTenbHan ayauTopHas yueOHas HATPY3Ka (Bcero) ! 14

B TOM YHUCJE: _T

TeOpeTHUYECKHE 3aHATHA 10 4[

[lpakTuveckue 3aHATUA | 4 !
 CamocToaTenbnasn pabora obyualomerocs (Beero) 148

' B Tom uucie: BbinoNHeHHE DOMallHeH KOHTPOSibHOH paboThi, i
‘npopa60TKa KOHCMEKTOB  YUeOHbIX 3aHATUH ,y4eOHOH ¥ |
JONOJHHTEJLHOH JIHTEpaTyphbl | |
Wrorosas arrecTrauus B popMe A DepeHIIHPOBAHHOIO 3a4éTa




2.2. TemaTn4ecKHii IVIaH H COAEPRAHNE YUeOHOI AUCHHIIHEBI «MarepuanoBeaeHHe»

HaumMeHnoBaHue pa3ac/ioB H TEM

Coaepxkanne yuefnoro marepuana, 1ad0paropubie H NPAKTHYECKHE PAdOThI,
CAMOCTOAITEIbHAS PpadoTa 00y UaAMHXCH

O0bem yacos

YpoBennb
OCBOCHHH

Pazgen 1.
MeTtannosegeHne

Tema 1.1
Knaccudgnkanus marepuaios

Coaepxanue yuedHOro Marepnana
O0was knaccudukaums ™Marepuancos, UX XaPAKTEPHbIE CBOMCTBA, 0O0OMaCTH
npumeHeHus. MexxaToMHbIe CUITbI. TUTbI AaTOMHBIX CBA3EH

CamocroareabHasn padora odyuaromnxcs
[TpopaboTka KOHCMEKTa 3aHATUA, W3y4YeHHe MAOTIONHUTENBHOH JUTEpaTyphl To
pEeKOMEHAALUUH NPENOAABATENs]

Tema 1.2. CTpoenne meTannos.
OCHOBBI TEOPHH CNIABOB

Conep:xaHue y4e0HOro marepnana

Kpucrananueckoe crpoenue meramnnos. Kpucraanuzauma metramnos. CrpoeHue
cnutka. CpBoHCTBA MeTannos. (u3nueckue, xumuyeckue. Mexanuueckue u
TEeXHOJIOTHYECKHe., MeToAbl H3Yy4YeHHA OCHOBHBIX CBOHCTB MeTa/uoB. Cucrema
crnaBoB. KommoHeHTwl cuctembl. Pasel cnmaBoB. CTPYKTYpHBIE COCTaBNAKOLINE
CIINABOB. TBEpHAbIH PACTBOP, XUMMYECKHE COCIMHEHHA, MEXaHUYeCKasg CMeECh.
Cea3b MeXny CTPYKTypoil W cBoiicTBamMu c¢rnaBoB. IlonaTue auarpammbl
COCTOsIHUS. JluarpaMMa COCTOSHHS KeNe30yNIepOANCTHIX CriaBoB. (OCHOBHBIE
TOYKH W JWHWUW JUarpaMMbl  COCTOSHHS  KENe30YTNMEePOANCTRIX  CIJIaBOB.
Kpurnyeckue touku craneil. Biusnue yrmepona v MOCTOAHHBIX INpuMeceil Ha
cBoiicTBa craneii. OcHoBHbie THIIbI AedhopmMaimii. Bausinie Harpesa HA CTPYKTYPY
1 ¢cBOfiCTBA Ne)OPMHUPOBAHHOTO METalIa

CamocTosaTenbHad padoTa ofyuarommxca

BrimoyiHeHHe AOKTAA0B WITH COOOIIEHHH ¢ HCTONB30BAHHEM HWH()OPMALIHOHHBIX
pecypcoB MHTepHeT, 3MeKTPOHHOH OHONHOTEKH, OCHOBHOW H JOMONHUTENLHOH
nuteparypbl. Tembl poknanos: «Mertannbl U ux cBoiicTBay, «Kpucrannusauus
MeTamnosy; «[IpuMeHeHHe METAJLIOB HA KEeNE3HONOPOIKHOM TpaHcropTey, «bynar
- 3HAMEHHTAs CTaNby; « MUp cTaneit v CrnaaBoB»
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Tema 1.3. Cranu. Yyryuoi

Conep:ranue yueOHOro marepHaaa

Knaccupukaums craneit. Vrnepoaucrble KOHCTPYKUWMOHHbIE CTanu. BWAbI,
cpoiictea, mapkuposka no ['OCTy, npumeHenue HA NOABUIKHOM COCTaBE
KeNe3Hbix gaopor.  JlerupoeaHHbie cranu, uX kjaccudukauus. Bauaxwe
JIETUPYIOLIIUX 3JIEMEHTOB Ha cBoiictBa cranei. Mapkuposka no [OCTy
NEerupoBaHHbIX cTanei. IIpumenenue NEerupoBaHHbIX cranei Ha
KenesHoaopoxkHom  TpadHcnopre.  Knaccuduxaums — uyrynos.  CBoHCTBA,
mapkuposka no OCTy u npuMeHeHNe pazHYHBIX BHAOB YYTYHOB Ha MOABHKHOM
COCTaBe >KeNe3HBbIX Aopor: [1poH3BOACTBO CTANM U UyTryHa

CamocroaTeabHasn padora odyuaromnxcs

Pabora ¢ TeXHWYECKMMH CHpaBOYHHKAMM. pacliupoBKa MapoK CIUIABOB,
ONpeaeneHne MEXaHU4eCKUX XaPAKTEPUCTHK CMNABOB. BbimonneHnue noknanos
UM  NOArOTOBKA MOpPE3eHTAUMH N0 Temam: «Y[MEepoauCTble CTanu M UX
NPUMEHEHHE Ha IOABH)KHOM COCTaBe MKeJNEe3HbIX Aopor», «YyryHbel W WX
MPUMEHEHHE Ha SKENIe3HOMOPONKHOM TpaHCropTe», «JlernpoBaHHbBIE CIJIaBbI H HX
NPUMEHEHNUE HA JKENE3HOAOPOKHOM Tpancnopre», «lIBerHble meTamnbt W umx
NPUMEHEHWE HA JKENE3HOAOPOKHOM TpaHcnopTe», «Cnnaspl UBETHLIX METAMIOB U
UX TPUMEHEHHE Ha MOABIKHOM COCTaBE JKEJIE3HBIX AOPOr» € WCIONb30BaHHEM
uHpOpMaUHOHHEIX  pecypcoB  HHTepHeTa, OCHOBHOW W JOTOJNHUTENBHON
JIMTEPATY Pbl

Tema 1.4. Tepmuueckas
o0padoTKa

Coaepxanue yuebHOro Marepnana

O0wmue ceeaeHus o Tepmudeckoii oOpadorku craneii. @a3opble npeBpamIeHys NP
TepMudeckoii obpadoTke craneii.

Bunel Tepmuueckod oO0pabOTKHW: OTAWI, 3akalka W OTNYyCK cTanu. BhusHue
TepMHUUeCcKkoil 00pabOTKN Ha MexaHHuecKHe CBOWCTBA cTanu. Q0ume cBeaeHHs o
XHUMMKO- TepMHYecKoi o0paboTke craneii. da3oBbie npeBpaLieH|s NpH XHMHKO-
TepMuueckoii oOpaboTke cranei. Buabl XuMHKO- Tepmuueckoit 00paboTku.
Briuauue xumuko- TepMuueckoW o00paboTkM HWa cBoWcTBA cranu. Bausuue
TEMIIEPATYP HA pa3Mepbl AeTanei

CamocTosTenbHasi padoTa 00y4amMBXCcs
Pabora ¢ TexXHMYECKHMH CHOPABOYHMKAMM. BbIOOP PEXKHMOB TEPMHYECKOMH
00paboTKK CIIABOB, BHIOOP CIUIABOB JUIS M3rOTOBIECHUS AeTaleil; BuOop crnocoba




13rotoBneHus neranu. [1oaroroBka Npe3eHTaumii MK BHINOJAHEHWE AOKNAA0B MO
Temam: «YUynecHoie nyun» (0 naseproii csapke), «Cnoso Oeper mnasmay, «B
NaBUHE UMMYAbCHBIX Pa3pAAOB» C UCNONb30BAHMEM UHPOPMALIMOHHBIX PECYPCOB
HHTepHeTa, OCHOBHOW U  AOMOJHWTENILHOW  JINTEPATypul,  BBIMOJIHEHHE
UHAWBUAYAJIBHBIX 3aflaHuii o BeIOOpY cnocoba obpaborkn. BrimonneHwe
MHAMBUAYANbHOIO  AOMALLHEro 3aAaHWA;  YePTeX C BWUAAMHU  OCHOBHbIX
nepopMaumni, BOSHUKAIOWKUX B METANNAX NPH TEPMooOpadoTke

Tema 1.5, LiBeTHBIE METANLILI H
CILIABLI

Copepkanue yue0HOro MATEpHAJIA

IIBeTHblE METaNAbI U CMNABbI HA UX OCHOBE. ANIOMMHUI H CNNaBbl HA €ro OCHOBE.
Menp U cniaBbl Ha €€ OCHOBE. AHTH()PPUKUHOHHBIE NOAIHUIMHUKOBBIE CILIABBI.
MapkupoBKka LIBeTHBIX CIIaBOB. IIpHMeHeHHe LIBeTHBIX METAJIOB W CIUIaBOB Ha
MX OCHOBE HAa NOABHIKHOM COCTaBe kene3nbix aopor KopposuiiHasa CTOMKOCTb
CMNIABOB NOA AEHCTBUEM BHELLHEN Cpeabl

CaMocToaTenbHas padoTa 06yuAOMNXCSH

Bpinonuenue N0KNAA0B WK NPE3EHTAUUH C UCNONb30BaHUEM UHPOPMALMOHHbIX
pecypcoB MHTepHeT, OCHOBHOW W AOMOJHUTENBHOH JIUTEPaTypbl MO TeMaM:
«bab0Outel W MXx mnpuMeHeHWe», «LIBeTHble MeTaIBI W UX TIPHMEHEHHE Ha
KENE3HONOPOKHOM TpaHcnopre», «CrnnaBbl UBETHBIX METAIOB U UX NPUMEHEHHE
Ha TIOJIBUKHOM COCTABE JKENE3HbIX JOPOr»

Pazaen 2. O6padorka MeTaANI0B
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Tema 2.1, Jlureiinoe
npoussoacTeo. lpokar.
O06padoTKRa METAILIOB pPe3aHHEM

Coagepxanue yueGHOro MaTepnana

Jluteitnoe npoussoncTso. Crepxkuesbie M (HOPMOBOHHBIE Marepuanbl. Metoabt
nony4yeHus: ornuBok. CreunanbHble cnocoObl JNHTbA. JIMTEHHBIE CMIaBbl, WX
NMpUMEHEHHE Ha *KeNe3HONOPOKHOM TPaHCTopTe,

OopaGorka meramnoB aasneHveM. Buabt o0paboTku METANIOB AaBAEHHEM:
MPOKATKA, MNPECCOBaHHE, BONOYEHHe, CBOOOAHAA KOBKa, wtamnoska. H3nenus,
nony4yaemMbie npu 00paboTke NaBNeHHEM,

O0paboTka MeTaNNOB pe3aHHeM Ha TOKAPHBIX, CBEPIUIbHBIX, (pe3epHbIX
craHkax. CrneuuanbHblii  pexyuidih  MHCTpyMeHT.  Buasl  abpa3suBHBIX
HHCTPYMEHTOB

CamocTosaTenbHas padoTa ofyuaommxca




IloaroroBka nOKAAA0OB MU npeseﬂTauHﬁ ¢ UCNOAb30BAHHUEM PiHCbOpM&LlMOHHle

pecypcos MHTEpHET, OCHOBHON W AONOJAHWUTENbHON NUTEPATYPbl HA TeMbL: «Buabl 2
obpaboTkn  merannos»,  «JluTeiinpie  cnnasbl,  MX  OPUMEHEHWE  HA
KeJIe3HOAOPOKHOM TPaHCTOpTE», MpopadoTKa KOHCMEKTOB N0 AaHHOH TeMe
Tema 2.2. Marepuannb! aas Copepxkanue yuefHOro MATEpHAJIA
CBAPKH H NAHKH Capka. Marepuanel ans capku. CsapHble KOHCTpykuuw. [lalika meTtamnsos. 4 2
[Mpunon. @mocel. [Nporpasbl. Tepmuueckast 00paboTka nastHBIX AeTanei
CamocroareabHan padora odyuaromnxcs
[IpopaboTka KOHCHEKTa 3aHATHI, W3y4YeHHWE MOMONHHTENBHOW JUTEepaTypbl H 5
HurepHer pecypcoB, COCTABAEHHE CXEMbl HA TEMy: KAAcCH(PUKALMS NPOUECCOB
CBAPKH
Pazaen 3. JNeKTPOTEeXHHYECKHE 89
MATEPHAJDI
Tema 3.1. [IpoBoaHHKOBBIE H Cogepxanue yUeGHOro MATEPHANA 8 3
noaynpoBOAHHKOBbIE, [IpoBoAHHKOBBIE, TOMYNMPOBOAHUKOBBIE, AUINEKTPUUYECKHE W  MarHHWTHBI®
AHINEKTPHYECKHE H MATHHTHbIE | MaTepHaJIbl. BH/bI, CBOWCTBA M MPHMEHEHHE Ha TOABHXKHOM COCTABE KeJe3HBIX
MATEPHAJBI aopor
lMpakTHueckoe 3anaThe Ne 1 «OnpeneneHue VASNBHOTO 3IEKTPHYECKOTO
CONPOTMBAEHUS MATepHana [POBOAHMKA K TemmeparypHoro koddduunenra
CONPOTHBIEHUS METANNAY 10

lMpakTHueckoe 3anaTne Ne 2 «Onpenenenne rUrpOCKONTMYHOCTH TU3NIEKTPHKA
lMpakTnueckoe 3ansaTne Ne 3 «CpaBHHUTENBHBIN aHANH3 JWINEKTPUKOB, WX
cBolicTea M 3HadeHue. Mcnonb3oBaHue HA MOABUIKHOM COCTABE JKENE3HBIX A0PO»
IIpakTinueckoe 3anaTue Ned «3HaueHUE U BUAbLI IUAIEKTPHYECKHX U MATHUTHBIX
MaTepHaioB, MPUMEHEHHWE WX Ha MOABUKHOM COCTABE KEJIE3HBIX J0pPOr»
IMpakTHUeckoe 3AHATHE NeS «Hccnenosanue TPOBOAHWKOBDIX,
MOMYNPOBOAHUKOBBIX U AUIEKTPUYECKHX MATEPHAIOBY

CamocTosTenbHast padoTa 00yHAMNXCA

ITonroroBka k MPaKTUYECKHM 3aHATHAM, BBITIONHEHUE AOKJIAAOB UIH NPE3CHTALMI
C HCnOAb3OBaHHEM HHPOPMAUMOHHBIX pecypcoB HHTEpHET, OCHOBHOH H
AOTIONTHUTENBHON TUTepaTypbl Mo TeMam: «ITpoBOAHHMKOBBIE MaTepHaIbl BBICOKOTO




yAenbHOro  conpotupnenus»,  «Marepuanbl  BbICOKOH — NPOBOAHMOCTMY,
«IIpuMeHenne NpoOBOAHUKOBBIX MATEPUANOB HA KENE3HOAOPOKHOM TPAHCNOPTEY,
«IlonynpoBoaHukoBble  Martepuansl W ux  cBoicTeay,  «lIpumenenue
NONYNPOBOAHUKOBBIX MaTepHaioB Ha TMOABHKHOM COCTABE JKENe3HBIX A0pOT»,
«MarHuTHO-  MATKHE  Marepuanbl»y, «MarHWTHO- TBEpPAble  MaTepHasbl»,
«IIpuMEHEHNE MArHUTHBIX MATEPUANOB HA NOABHXKHOM COCTaBE JKENE3HbIX
nopor», «JAU3neKkTpu4ecKue MaTepuaibl U UX CBOMCTBA»

Pazgen 4. HemeTannnvueckue
MATEPHAbI

Tema 4.1. Tonauso. CMmazounsie
MATEePHAbI

Cogepxanue y1e6HOro MaTepuana

Tonauso. Knaccuduxaums  Tonamusa, CBOICTBA, NpUMEHEHHE Ha
KeJIE3HONOPOXKHOM TpaHcnopre. (Ma3o4yHble M aHTHKOPPO3SHOHHBIE MaTepHallbl.
XpaHeHHe CMa30uHBIX MarepuaioB. (CmeLHaNbHBIE KUAKOCTH, UX Ha3HAYEHHUE.
Ha3nauenue u CBONMCTBA OXNAXKAAOWIMX JKHAKOCTEN, MOIOLIMX COCTABOB 1N
meTannos. Oco0eHHOCTH NPUMEHEHUA HA JKENE3HOAOPMKHOM TPAHCIOPTE

IIpakTnyeckoe 3auarTne Ne 6 « Boildop oxnaxaarowmx, CMa3odHbIX JKHAKOCTEH,
MOIOIIMX COCTaBOB JJIs1 TIPHMEHEHHA B TNpO(eCCHOHANIBHON IesATeNIbHOCTH
{ouHCTKa, MPOMBIBKA, CMa3ka AeTaNei )»

IIpakTnaeckoe 3ansatue Ne 7 «CpaBHUTENbHBIH AHAJH3 JKUAKUX M TIACTHYHBIX
CMA304HBIX MATEPHANIOB, MPHMEHAEMbIX HA MOABH)KHOM COCTABE JKENe3HbIX
A0por»

lMpakTnueckoe 3anaTHe Ne 8 «CpaBHHTENBHBIH aHANH3 JKHUAKOTO, TBEPAOTO W
ra3zo00pa3HOro TONIUBAY

Jladoparopuoe 3auaTue Nel «Hcnonb3oBaHHe HA NOABHKHOM COCTABE XKENE3HBIX
AOpOT aNETEPHATHBHBIX BUIOB TOTUHBA. MX nmpenMymecTsay»

CamocTogaTenbHag padoTa ofyuarommxca

IMoaroroBka K  NMPAKTHYECKHM  3aHATHAM,  BBITIOTHEHWE  JAOKNAAOB ¢
UCTIONB30BAHWEM  WH(OPMALMOHHBIX  pecypcoB  MIHTepHeTa, OCHOBHOH WU
OONONHUTENLHON UTEPATYPhl O TeMaM: «Buabl Tonnueay, «CBoiicTBA TONIUBAY,
«IIpumMeHeHre TOMNHBA HA MOJBUXKHOM COCTABE JKENE3HbIX AOpOor». Brinonnenue
WHAWBHAYAJILHOTO 3aJJaHHs 110 CPABHUTENIBHOMY aHaTu3y pa3HbIX BHIOB TOTTHBA
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Tema 4.2. Marepuanbl Ha 0CHOBE
noaumepos. Crexno.
Kepamuueckue mMaTrepHaibl

Conep:ranue yueOHOro marepHaaa

CrpoeHne M Ha3HayeHue pPe3uHbl, MNACTHYECKUX MACC M MNONUMEPHbIX
matepuanoB. Oco0eHHOCTH MX CTPYKTYPbl M TEXHONOTHMYECKHX CBOWCTB.
[IpuMeHeHHe mNONMMEPOB HAa SKENe3HOAOpOXkHOM TpaHcmopre, CTpoeHue u
Ha3HaYeHHEe CTeKJla M  KePpaMHYeCKHMX  MaTepHalioB.  TeXHONOTrHYeCKHe
XAPAKTEPUCTHKU  M3AENMA U3 HUX.  JNEKTPOM3ONALMOHHbLIE  CBOMCTBA.
ITpumenenue Ha NOABUIKHOM COCTABE JKENE3HOAOPMKHOIO TPAHCNOPTA

IIpakTnyeckoe 3anuaTue Ne 9 «CpaBHUTENbHBIN aHANU3 MATEPUANIOB HA OCHOBE
NONUMEPOB

JlaboparopHoe 3ansaTne Ne 2 «MccnemoBaHne BIHAHUA COCTaBa IIaCTMAcC Ha
{prsHKO-MeXaHHYeCKHe CBOHCTBaY

IIpakTHyeckoe 3anaTue Ne 10 «Buabl 1 npuMeHeHHE NOAUMEPHbIX MATEPHANOB
Ha NOABM)KHOM COCTABE JKENE3HbIX A0POr»

CaMocToaTenbHas padoTa 06yuAOMNXCSH

IMonrotoBka Kk na0opaToOpHOMY M OPAKTHMYECKUM  3aHATHAM, [OATOTOBKA
noknanoB no temam: «(TpoeHHe TONMMEPOB M CIOCOOBI HMX IONYYEHHs»,
«CBoiicTBa nonuMepoB», «Pe3nHOTeXHHYeCKHe u3nenusy, «TepMOIIaCTHYHbIE
MIacTMACChl M MX MNPUMEHEHME HA TOABMIKHOM COCTABE DJKENE3HBbIX J0pPOr»,
«TepMOpeakTHBHbBIE MIACTMACChl M HMX NPUMEHEHUE HAa TOABMXKHOM COCTaBe
KENe3HbIX Jopor», «Marepuanbl Ha OCHOBE MOJNIMMEPOB H WX TPUMEHEHHe Ha
KENe3HOOPOKHOM TPAHCTIOPTE» C WCTIONB30BAHUEM HH(OPMALIHOHHBIX PECYypPCoB
HutepHera, OCHOBHOI U AONONHUTENBHONH THTEPATYpPbl, MPopaboTka KOHCNEKTOB
MO AAHHOU TeMe

L¥N]

Tema 4.3. KoMmnoznuuoHHbIe
MaTepHanbl. 3aIMHTHDbIE
MATEPHAJbI

Coagepxanue yueGHOro MaTepnana

KomnoszwumoHHble  MarepHanel. HazHaueHWe, BHABI W  cBoiicTBa. Crocobbl
MONYYeHUs KOMTMO3WLMOHHBIX  Marepuanos. TIpUMeHeHHe KOMTIO3HLIHOHHBIX
MAaTepHaoB HA MOABH)KHOM COCTABE JKENE3HbIX A0POr (3€MEHThl BHYTPEHHEro
OCHALIEHHA BATOHOB, KOMITO3UIIMOHHbIE TOPMO3HBIE KOMOAKH U Ap.).

3auuTHEIE MaTepuanel. HazHayeHWe, BHIBL, CBOHCTBA. Crnocobbl HaHeceHHs
3aUIUTHBIX Martepuanos. IlpuMeHeHNe 3alUTHBIX MaTepualioB Ha TIOABUKHOM
COCTAaBe JKENE3HbIX A0POr




Jlaboparopuoe 3ansatue Ned «MccnenosaHue 3HAYEHUA M NPUMEHEHMS
KOMIMO3ULUMOHHbIX MATEPUANIOB HA NOABUXKHOM COCTABE JKENE3HbIX A0POr»
IIpakTnyeckoe 3auaTue Ne 11 « I[Ipumenerune pazanuHbx ¢nocoO0OB HAHECEHUA

3alUTHBLIX MaTEpHATOBY 8
lNpakTnyeckoe 3anarue Ne 12 «AHanU3 OCHOBHBIX BHAOB 3alllHTHLIX
MATEPHANOB, NCNOAb3YEMbIX HA NOABHUIKHOM COCTABE JKCIC3HbIX A0pOr»

IIpakTnyeckoe 3aHATHE Nel3 «IIpeumywiecrsa UCNOAb30BAHUS
HEMETANIHYECKUX AeTalel W y3JIOB MPH 3KCTUIyaTaLlii MOABIXKHOTO COCTaBa»
KonTpoabhnas padora 2
CaMocToaTenbHas padoTa 00y MINXCH

[NoarotoBka K NpPakTH4ECKUM W NaOOPATOPHOMY  3AHATHAM M KOHTPOIbHOM

paldoTe, MOArOTOBKA MOKJNAAOB WJIM TMpe3eHTaUuil no TemaM: «JlucrnepcHo-
YIPOYHEHHbIE KOMITO3HLHUOHHBIE MaTepHalel», « BOIOKHHUCTBIE KOMIMO3ZHIMOHHDBIE
matepuanb, «CaoucTble KOMNO3ULMOHHbIE MaTepuanbl», «CBoicTea u obnactb 10
NPUMEHEHUA KOMMO3UUMOHHbIX MaTEPUHANOBY c HUCNONb30BAHUEM
UH(POPMALIMOHHBIX ~ PeCYpCOB  HHTEpPHETA, OCHOBHOH W JONOJHHUTEIbHON
JIUTEPATypbl, COCTABJICEHHE CXEMbl HAa TeMY. KOMIIO3ULUHOHHBIE MaTepualbl.
ITonroroska k 3Kk3ameny
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3. VCJIOBHUSI  PEAJIUBAIUN YUYEBHOII
JUCITUTLINHEI

3.1. TpeboBanus K MHHHMAJLHOMY MaTepPHATBHO-TeXHUYECKOMY
o0ecrneyYeHHIO

Y4eOHas OUCLMILIMHA peanu3yeTcs B Jadopatopuu Ne 10

OO0opyaoBaHue yyeOHOro ka0HHeTa:

- IOCAJIOYHBIE MecTa o0y4arommxcs — 30;

- pabouee MeCTO mpenogaBaresisa — 1,

- IMOJAKTHYeCcKui marepuan no gucuuruimue: KTII, MeToauyeckue yKazaHua i
BBITIOJIHEHUS TIPAKTUYECKUX U JaDOPATOPHBIX 3aHATUM, UHCTPYKUMOHHBIE KAPTHI,
BOIPOCHI IJI MOATOTOBKH K 3K3aMEHY.

- pasOaTOYHBIA MaTepual MO JUCUMIUIMHE. TECTOBBIC 3aJaHUs [0 pa3feiam,
KapPTOUYKU ¢ MHIUBUTYAJIbHBIMU 3aTAHUAMU.,

Texuuyeckue cpeacTsa 00y4eHus:

- POEKTOP,

- HOYTOYK,

- 3KpaH.

3.2. UudpopmaunoHHoe obecneyeHne 00yUeHUs
IlepeueHb yuyeOHbIX U3AAHHI, HHTEPHET PecypcoB, AOMOJHHTENbHOI
JINTEPATYPbI

3.2.1. OcHOBHO# HCTOYHHK:

1. boupapenxo, I. [ MarepuanopegeHue: y4YeOHMK [UIS CPEIHEro
npoteccuonansHoro odpazopanus/ I'. I'. bongapenko, T. A. Kabanora, B. B.
Puibanko; non penmaxkumed I'. I'. bompmapeHko. — 2-e¢ usa. — Mocksa:
H3parensetBo HOpaiit, 2019. — 329 ¢. — (IIpodeccuonanpHoe oOpa3oBaHue). —
ISBN 978-5-534-08682-9. — Teket: anexktponHreiii // 3BC IOpaiit [caiiT]. —
URL: https://biblio-online. rw/bcode/433904
3.2.2. /lonoJJHUTEIbHbIE HCTOUYHHKH

1. Bnacopa W.JI. Marepuanoseaenue: yued. nocobue. — M.: ®I'BOY

«YUueOHO-METOAMYECKUN LEHTP MO OOpasOBaHHUK) Ha  SKEJIE3HOAOPOKHOM


https://biblio-online.ru/bcode/433904

TpaHcnopte», 2016. — 129 ¢.
2. Marepuanosenenue: yueOHoe nocodue / U.M. XKapckuii (1 ap.). — MuHCK
. Beiifman mkoma, 2015, — 557 ¢.

3. Marepuanosenenue: j1ad. npaktukym / C.B. Measenepa (u ap.).- M.: M3n.
Jom MUCuC, 2016. — 103 ¢.

4. MarepyayloOBeOCHHE W TEXHONOTHA MaTepuasioB. B 2 4. Yacte 1: yueOHUK
1S akageMuueckoro dakanaspuara / noa ped. 11 derucora. — 8-u3m., nepepad.
u gon. — M.: U3narensctBo FOpaiit, 2018. — 386 ¢.

3.2.3. HanocTpupoBaHHble  y4ueOHble MOCOOHST H  DJI€KTPOHHbIE
o0pa3oBaTe/ibHbIE pecypChl:

1. 3apem0Oo E.I'. Marepuanoeeaenue. M.: TOY « YMII XK/IT», 2008,

2. DneXTpOHHHIN pecype «Bee 0 Marepuaiax U MatepuanoBeacHuny». dopma
JocTymna: materiall.ru

3. DnexkTpoHHble miakatkl «MarepuanoseaeHue».  IIporpamMMHO -
METOAUYECKHI KOMITJICKT.

3.2.4. UHTepHeT pecypchl:

1. MarepuanoseacHue / Gopma goctyna: www.nait.ru

2. Marepuanosenenue. Kaura-mmnapranka. E.M.bycnaesa. — ®opma nocrymna:
http://www.e-reading.by/bookreader. php/99301/Buslaeva -

_Materialovedenie. Shpargalka.html

3. MatepuanoseieHue. TeXHOIOrUs KOHCTPYKLIHUOHHBIX MaTepuanos. M. A.
XBOpoBa.  YUEeOHHK B  J3JIEKTPOHHOM  BUjre. —  dopma  jgoctyna:
http://pandia.ru/text/77/313/32667.php

4. MatepunanosencHue. becruiatHeiit o0pasoBaTeneHEI pecype. — dopma

noctyma: http://supermetalloved.narod.r/lectures materialoved.htm


materiall.ru
http://www.nait.ru/
http://www.e-reading.by/bookreader.php/99301/Buslaeva_-_Materialovedenie._Shpargalka.html
http://www.e-reading.by/bookreader.php/99301/Buslaeva_-_Materialovedenie._Shpargalka.html
http://pandia.ru/text/77/313/32667.php
http://supermetalloved.narod.ru/lectures_materialoved.htm

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSI YUEBEHOI
ANCHUIIVINHBI
KOHTpPOJIb W OLEHKA pPE3YJbTaTOB OCBOCHHUS YUCOHOM OUCUUIIIMHBIL
OCYILECTBSETCA MPENOJABATENIEM B TMPOLECCE MPOBEICHHUS MPAKTUYECKUX H
nabopaTopHBIX 3AaHATHUH, 3K3aMEHA, a TAKKe BBIMIOJHEHUA O0Yy4alOLIMMHCS
WHIUBU/IyalbHBIX 3aJaHUH, JOKIAA0B UMM MPE3CHTALIUI.

Pe3yabTarsl 00y4eHHs1 (0CBOCHHBIE
YMEHHSs1, YCBOCHHbIE 3HAHHSI)

DopMBI H METOABI KOHTPOJIS H
OLEHKH Pe3y/bTATOB 00y4YeHHs

YMEHHSA:

BBIOMPATh MATEPHUAIIBI HA OCHOBE
aHa/IM3a UX CBOMCTB, /11 MPHUMEHEHHUS B
NPOU3BOACTBEHHON AEATE/ILHOCTH

IKCIIEPTHOE HAOIIOACHUE U OLCHKA Ha
IIPAKTHYECKUX U JIaOOPaTOPHBIX
3AHATUIX

3HAHMSI:
CBOHCTB METAJIOB, CIJIABOB, CIIOCOO0B
1x 00paboTku

IKCIIEPTHOE HAOMIOACHUE U OLCHKA Ha
IIPAKTUYECKUX U J1a00paTOPHBIX
3AHATHAX, PyOCIKHBIH KOHTPOIE B hopMe
UHTEPHET TECTUPOBAHUS

CBOMCTB H 00JIaCTH MPHMEHEHNUS
SMEKTPOTEXHUYECKHUX ,
HEMETAUTHYECKUX ¥ KOMITO3ULIUOHHBIX
MaTEPUAIOB

OLICHKA BBEITTOJIHCHU UHAUBUAYATBHBIX
3aJaHUi, 3alUUTEl JOKIAA0B UIH
MIpe3eHTalUHd

BHOOB U CBOMCTB TOIIVIMBA, CMA30YHBIX U
3AlIUTHBIX MaTCPHAJIOB

DKCIepTHOE HAOIIACHHUE U OLICHKA Ha
IIPAKTUYECKUX U J1a00paTOPHBIX
3aHATUSX, OLIEHKA BbIMOTHEHUS
WHAWBUIYAIbHBIX 3aIaHUM, 3aLUTHI
JOKJIaJ0B UM MIPe3SHTAIIMNA

OK 1. TToHMMaTh CYyIIHOCTD U
COLIMAIBHYIO 3HAYUMOCTD CBOCH
Oyayiuei npodeccuu, NposBIsTh K Hel
YCTOMYUBEIA HHTEPEC

YCTHBIN ompoc o Oyayuieit mpodeccuu u
¢e 3HAYUMOCTH

OK 2. Opranu3oBbIBaTb COOCTBEHHYIO
JEATENBHOCTD, BEIOMPATh TUMOBEIC
METOIBI M CIIOCOORI BBITTOMTHEHUS
npodheCCHOHANBHBIX 3a/a4, OLIEHUBATh
1X Y)HEKTHBHOCTh H KAYE€CTBO

IKCIIEPTHOE HAOIIOACHHUE BHIMOIHCHHSA
Ja00paropHBIX padoT U OLEHKA
Pa3IUYHBIX BUIOB ONMPOCOB, TOKJIAIOB U
Co00IIeHUH; pyOeKHBIN KOHTPOIL B
(hopMe TECTUPOBAHUS

OK 3. IIpuHHMAaTD peLICHHS B
CTAHJAPTHBIX H HECTAHIAPTHBIX
CHTYaLHAX

YCTHBIH OIPOC, IPUOIMKESHHBIH K
peasbHOIN npolneMaTuke

OK 4. OcyecTBAsSTE IOUCK |
MCIIONB30BAHME HH(POPMALIIH,
HEOOXOIUMOH 1 3(pPEeKTUBHOTO

HaOIoaeHUE 3a padoToii ¢ yueOHOH
JUTEPATYPOH, KOHCIIEKTAMM 3aHATHH,
padoTO ¢ TEXHUUECKUMHU




BBIIIOJTHCHHA PO (1)e CCHOHAQJIBHBIX 3a4a4,

npodheCCHOHATBHOTO U TIMYHOTO
Pa3BUTHA

CIIpaBOYHHUKAMH

OK 5. Ucnons30BaTh HHPOPMAITHOHHO-
KOMMYHUKALHOHHBIE TEXHOIOTHHU B
Npo(pecCHOHATBHON eSITENBHOCTH

KOHTPOJTb 33 IOATOTOBKOM TOKIAM0B U
COOOLICHUH, UCTIOIB3YA
HH(POPMALHOHHO-KOMMYHUKALIOHHEIE
TEXHOJIOTUH

OK 6. PaboTaTh B KOJUICKTHRE 1 B
KOMaHae, 3peKTUBHO OOIIATHCA ¢
KOJIIEraMy, PYKOBOJICTBOM,
NoTpeOUTEIAMH

OLIEHKAa y4acTuA 00y4aroLerocs B
JUCKYCCHUHU B MPOLIECCE O0YUEHUS U
AKTUBHOE BOBJICUECHHUE CTYIEHTOB B HEE

OK 7. bparb Ha ce0s OTBETCTBEHHOCTh
3a padoTy YJIEHOB KOMAH B
(MOOYHHEHHBIX ), 38 PE3YJIBTAT
BBHIMIOJTHEHUS 3aJaHU

KOHTPOJIb 32 CBOEBPEMEHHBIM
BBLIMOJIHEHUEM ayIMTOPHBIX U
BHCAYIUTOPHEIX 3aTaHUM, KaK
OTAENBHOTO CTYACHTA, TAK U TPYNIIBI B
LIEJIOM

OK 8. CaMOCTOATENBHO OIIPEAETATh
3aga4yi pod)e€ CCHOHAIBHOTO U
JMUYHOCTHOTO PA3BUTHS, 3aHUMAThCS
camMo00pa3oBaHUEM, OCO3HAHHO
ITAHUPOBATH MOBBILICHUE
KBaTH(DUKALIH

KOHTPOJIBb 32 CBOEBPEMEHHBIM
BBIMOJHEHUEM JOK/IAJ0B COOOLICHMIA,
padoTol ¢ NOMONTHUTENBHOM
JIUTEparypon

OK 9. OpHeHTHPOBATh B YCIOBHAX
YacTO! CMEHBI TEXHOJIOTHI B
npodecCUHOHATBHON AEATENLHOCTH

IKCIIEPTHOE HAOMIOIEHNE 32
BBIMOJIHEHHEM Ta00PATOPHBIX padoT U
OLICHKA PA3/IMYHBIX BUIOB OIIPOCOR,
JOKIIAZIOB ¥ COOOIIEHUI, pyOS/KHBII
KOHTPOJb B (POPME TECTUPOBAHUS

[IK 1.2. IIpoM3BOAUTH TEXHUYECKOE
00CNyKUBAHUE U PEMOHT IIOJBIKHOTO
COCTaBAa JKEJIE3HBIX JOPOT B
COOTBETCTBUH ¢ TPEOOBAHHUSIMHU
TEXHOJIOTHYECKHX MPOLECCOB

KOHTPOJIB 3a CBOCBPCMCHHBIM
YCBOCHUCM CTYACHTAMH BCCX BUIOB
OCHOBHBIX CTPOHTCIIEHEIX MAaTCPHAJIOB

I1K 2.2. IInaHupoBarh 1
OPraHH30BbIBATH MEPONPUATHS I10
COOJIFONEHUIO HOPM O€30MacHBIX
VCIJIOBHI Tpyada

3KCIIEPTHOE HAOIKOIEHHE 32
CBOCBPEMECHHBIM BBHITOJTHEHHUEM
CTYICHTAMU TIPaBUi O€30MaCHOCTH
Tpyda

IIK 2.3. KoHTponupoBarh U OLIEHUBATH
Ka4eCTBO BBINOIHAEMBIX PaOOT

KOHTPOJTb 33 aHATUTHYECKUMU
CIIOCOOHOCTAMHU CTYJEHTOB B ILIaHE
CaMOOIIEHKH BBIMOIHAEMEIX padoT




IIK 3.1. OgopMAsTs TEXHHYECKYIO U
TEXHOJIOTMUYECKYIO JOKYMEHTALUIO

IKCIIEPTHOE HAOMIOIEHNE 32 CBOOOIHBIM
BNAJCHUEM CTYIECHTAMU OCHOBHBIX
TEXHUYESCKHX TePMHHOB U IPUMEHEHHE
UX Ha MPAKTHUKE

IIK 3.2. PazpabarbiBaTh
TEXHOJIOTMYECKUE MTPOLIECCHI HA PEMOHT
OTHOE/IBHBIX JETANCH U Y3II0B
MOABHXKHOIO COCTABA JKEJIE3HBIX JOPOT B
COOTBETCTBUU C HOPMATHBHOMH
JOKYMEHTaUUENR

KOHTPOJIb 34 CBOCBPEMEHHBIM
YCBOSHHEM CTYISHTAMH BCEX OCHOBHBIX
MaTepHAIOB

[TK 4.1. OnpeaenasTh COCTOSHHE Y3JIOB,
arperaToB U CHCTEM MOIBHIKHOTO
COCTABAa ¢ HCIIOJIB30BAHHEM
OUArHOCTHYECKUX CPEIACTB H
H3MEPUTENIBHBIX KOMILIEKCOB,
AHAITH3UPOBATD MOJYUCHHEBIC PE3YIIBTATEI

KOHTPOJIb 3a CBOEBPEMEHHBIM
YCBOGHHEM CTYIECHTAMU BCEX OCHOBHBIX
MAaTepUaJIOB , M BIafeHNe HHOpMaLUeH
00 U3MEPUTENBHBIX KOMIUIEKCAX

IIK 4.2. ITpoBepsaTh feTa/IU NOABUXKHOIO
COCTABA CPEACTBAMH HEPA3PYIUAOLIETO
KOHTPOJISA, aHAIM3UPOBATH MOJTYYEHHEIE
PE3YIIBTATH

KOHTPOJIb 3a CBOEBPEMEHHBIM
YCBOGHHEM CTYIEHTAMU BCEX OCHOBHBIX
MAaTepUAIOB U BlaAcHUe UHQOpMaLne
1 U3MEPUTENBHBIX KOMIUIEKCAX

[1IK 4.4. Ucnonws3oBaTh B
NPOH3BOACTBEHHBIX IIPOLIECCaX CPEACTBA
ABTOMATH3AIIMH H MEXAHH3AITU

KOHTPOJIB 34 BIIAJICHUEM CTYACHTAMU
“HPOPMALUH O COBPEMEHHEBIX CPEACTBAX
ABTOMATH3AIIMY U MEXaHU3AIUU

5. IEPEUEHDB HCIIOJIB3YEMbBIX METOJT0OB OBYUEHUSA
S.1LAKTHBHBIE€ METOAbI H HHTEPAKTHBHbIE!

— npodneMHas JeKIUS,

— colecenoBaHue;

— JBpHCTHYCCKad Becena,;

— MO3TOBOH IITYPM,

— KPYIVIBIA CTOI;

— Decena,

— yueOHasl TUCKYCCUS,
5.2 mnaccHBHBIE METOIbI:

— JICKI Y.
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Jluer corsracosanus
Hornonnenuns u n3medenua k paboyeit nporpamme Ha 2019-2020 yaeGHbrii rog,
Jlonondenns W u3meHends k paboueit nporpamme Ha 2019-2020 yuebubiii roa no
ancrmmvee Of. 05 Mamepuanoseoenue

B pabouyio nporpammy BHECTH CIEAYIOIME U3MEHEHNS:

3 cpaszu_c nogxiaroueHueM dunuana Caml YIIC B r. Pruuieso k 96C « BOOK RU»
BHECEHbI H3MEHEHHA B pa3zel [lepeueub JUTEPATYDbl U CPEACTB OOVUSHUSA

OcHoBHas
1 Kontynos, U Y. Marepuanosenenne: yuebHuk. — Mocksa: KuoPyc, 2018.

JlononuwnrensHas
1 Yymauenko, KO T. Marepuanosenenue 1 ciecapHoe Aeno. yueduuk. — Mocksa :

KnoPyc, 2019,
2. 'apbiuna, M A. CAcTeMHbIH aHAIM3, TEOpPHM WACHTH(WKALMM KU yrnpasieHus B

CTPOUTENILHOM MaTepHanoBeaean: monorpadus. — Mocksa: [laneornn, 2008.

JlononHeHns ¥ u3MeHeHus B pabouyio nporpaMmy obcyxaeHbl Ha 3acemanuu [[K
MaTEMATUYECKUX, ECTECTBEHHOHAYYHBIX ¥ 00IEenpohecCHOHANIBHBIX THCUUIUTHH

« 19y _gunaifpee 20 /Y r.(nporokon Ne 5 ).
Mpeacenarens LK A /H.C. Jiykounua/




JlueT cornacoBanus
JlononHenns U u3menenns k paboueit nporpamme ua 2020-2021 yueGubit roax

Jononuenna n nsmeHeHus k pabGoueit mporpamme na 2020-2021 yueGHeit roa 110
avcunmnnge Ofl. 05 Mamepuanosedenue

B pabGouyio nporpaMmy BHECTH CIEAYIOIINE H3MEHEHH:

Ha ocHosanun npukaza Nel09 or 28.08.2020 r. m mONIOXKEHHS O pPEATU3ALNM
00pa3oBaATENBHBIX _ MPOTPaMM ¢ OPUMEHEHWEM  IEKTPOHHOTO _ OOyYeHHs U
ANCTAHLMOHHbIX TexHonoruid B umane Caml YIIC B r. Pruineso npenogasaHue
AWCIIMIIMHLL BEAETCA B JWCTAHIMOHHOM dopmare Ha oOpazosarenbHON mnardopme
Z0OOm 0 0co00ro pacnopsiykKeHH.

Jlonoymenus u n3menenns B pabodyro mporpaMmy ofcykaeHsl Ha 3acenanuu LIK
MATEMATHYECKUX, €CTECTBEHHOHAYUHLIX U 001enpodheccnoHaNbHbIX TNCIUTITHH

« 7 » ol seftrma 20 £< . (nporokon Ne 7 ),
Npencenatens 1K uﬂ:/’ /H.C. Jlsrtaena/




