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1 Lenu u 3a1aun yueOHOM TUCIUTIIMHEI

L]envio mpenofaBaHus SBISIETCS MO3HAHUE MPUPOJBI U CBOMCTB MaTepHalioB, CBS3b
MEXIYy HMX COCTaBOM, CTPYKTYpOH U CBOWMCTBaMH, 3aKOHOMEPHOCTH HX HW3MEHEHUs IpHU
TEIUIOBBIX, XWMHUYECKUX, MEXaHUYECKHX, OJEKTPOMArHUTHBIX, PAJAMALUOHHBIX U JPYTHX
BO3JICHCTBUSX, a TAKXKE METOJIOB UX YIPOYHECHHS A1 Harbosee 3pPEeKTUBHOTO UCIIOIB30BaHUS
B TEXHUKE.

OCHOBHBIMU 3a0ayamy TUCUUTITUHBI SIBISIIOTCS

- u3ydyeHHe (QU3NYECKYI0 CYIIHOCTh SIBJICHMM, MPOUCXOIAIIMX B MaTepuanax Ipu
BO3JICHCTBUM, HA HUX PA3JIUYHBIX (DAKTOPOB B YCIIOBUSAX IMPOU3BOJICTBA U IKCIUIyaTallUd WX
BJIMSTHUE HA CTPYKTYPY U CBOMCTBA MaT€pUAIIOB;

- U3yYCHUE 3aBUCUMOCTH MEXIYy COCTaBOM, CTPOCHUEM U CBOMCTBAMU MaTE€pPHUAJIOB;

- U3YYCHHE TEOPUM M MPAKTUKU PA3JIUYHBIX CIIOCOOOB YHIPOYHEHHS MaTEpUajoB,
00€ecCIeunBarOINX BBICOKYIO HAJCKHOCTh M JIOJITOBEYHOCTH JCTaJIe MalllMH, UHCTPYMEHTa U
JIPYTUX U3JETUH;

- U3yYE€HHE OCHOBHBIX T'PYIIIBI METALTMYECKUX U HEMETAUNIMYECKHX MaTepuaioB, MX
CBOICTB U 00JIACTH IPUMEHEHHSI.

B pe3synbrare nuzyueHus TUCHUIIIUHBI CTYACHT JIOJKEH:

3Hamy:

- CTPOCHHE M CBOMCTBAa KOHCTPYKIIMOHHBIX MAaTE€pUAIOB, MPUMEHSIEMBIX MPH PEMOHTE,
JKCITyaTalldd ¥ TEXHUYECKOM OOCITY>KMBAHUU, CYUIHOCTH SIBJICHHM, MPOUCXOISAIIUX B
MaTepHuaiax B MPOIECCE TEXHOJIOTUN 00paOOTKHU U B YCIOBUAX IKCILTyaTaIlluy U3ICITHS;

- COBpPEMEHHbIE CHOCOOBI TMOJYYEHHS MaTepHaloB M HW3JEIHH U3 HUX C 33JaHHBIM
YPOBHEM 3KCIUTyaTallUOHHBIX CBOMCTB;

- METOJIbl YIPOYHEHHUS U CHIDKEHHUS METAJUIOEMKOCTH H3JETHUS MPU OJHOBPEMEHHOM
JOCTHKECHUH Han0oJIee BBICOKOM TEXHUKO-IKOHOMHYECKOH 3 (EKTUBHOCTH;

ymemy:

- aHAJIM3UPOBATh CTPYKTYPY U CBOMCTBA MaTEPHAJIOB;

- OLIEHUBATh COCTOSIHUE TEXHUYECKUX CPEJICTB;

- BBISIBJISITH TIPUYUHBI OTKA30B;

- MPOBOJUTH BBIOOpP MaTepUaNoB g 0OecledeHHs] pEMOHTa, C YYETOM UX CBOWCTB U
napameTpoB.

Ilpuobpecmu nagviku.:

- MPAaBWJILHOTO BHIOOpA MaTE€pPUAIOB ¢ TPEOYEMbIM KOMIIEKCOM CBOMCTB;

- Ha3HAYEHUS TEXHOJIOTMUYECKUX MapaMeTpoB OOpaOOTKM MaTepHUasoB JJsl MOTYYECHUS
TpeOyeMbIX MEXaHUYECKUX M IKCIUTYyaTallMOHHBIX CBOWCTB.

2. TpeboBaHMS K pe3ysIbTaTaM OCBOCHUS JTUCITUTLIHBI

[Tporiecc wu3ydeHHs NUCHUIUTAHBI HampaBlieH Ha GopMHUpOBaHHE MPO(ecCHOHATBHBIX
KOMIIETEHITHH:

OIIK-7 cnocobeH NpUMEHSATh COBPEMEHHBIE SKOJOTHYHBIE U O€30MacHBIE METOIbI
PalMOHAIBHOTO UCIIOJIB30BaHUS CHIPHEBBIX M YHEPTETUUECKUX PECYPCOB B MAIIMHOCTPOECHUH

Tabmumal
[Tnanupyembie Kon mHanmeHnoBanust [Tnanupyemsblit pe3ynbTart Kon
Kon pe3yIbTaThI WHIKATOpa 0o0yJeHHUS MOKa3aTes
KOMIIET OCBOGHUS TOCTHIKEHUS M0 TUCITUTUINHE OCBOGHUS
eHIIUU | 00pa3oBaTENbHOM | TPOodEeCcCCHOHATBLHOMN
POTPaMMBI KOMTIETCHIINH

U -1lonk-7 3Hath 3HaTh:

COBpPEMEHHBIE - crpoenue u  cBoiictBa | 3(OIIK-7)1

HKOJIOTMYHBIE U (U3UKO-XMMHYECKHE,

0e30MacHbIe METOIbI | IKCIUTyaTallHOHHBIE,




[Inanupyembie Kon naumeHoBanus [Inanupyemblii pe3yabTat Kon
Kon pe3yIbTaThl HMHIMKaTOpa o0yuyeHHs IOKa3aTest
KOMIIET OCBOEHUS JOCTHKEHUS M0 TUCIUIUINHE OCBOCHUS
eHIUN | oOpa3oBaTenbHON | MPO(EeCcCHOHATBLHOM
POrPaMMBI KOMIIETEHIINH
paloHaIbHOIO TE€XHOJIOTMYECKHE
OIIK-7 Cnocoben HCIIOJIb30BaHUS KOHCTPYKITMOHHBIX
IIPUMEHSITD CBIPBEBBIX U MaTepUaIoB,  MPUMEHSIEMBIX
COBpEMEHHBIE HHEPreTHYECKUX IpU PEMOHTE, SKCIUTyaTallui U
9KOJIOTMYHBIE U | PECYPCOB B TEXHUYECKOM O00CITy)KMBaHUH,
Oe3oracHbIe MaIIMHOCTPOECHUU CYLIHOCTH SBJICHUH,
METO/IbI MIPOUCXOJAIIMX B MaTepuanax
paloHaIbHOTO B YCIOBHMSX JKCIUTyaTalluu
HCII0JIb30BaHUS N-20mk-7 Y™MeThb U3JICIIHS,
CBIPBEBBIX U | IPUMEHATH - coBpemeHnHble  crocoObl | 3 (OIIK-7)2
SHEPreTUYECKUX | COBPEMEHHBIE IOJly4YEeHUSI  MaTepuajoB U
pecypcoB B | 9KOJIOTHYHBIE U U3JIENUA W3 HUX C 33JaHHBIM
MaIIMHOCTPOEHUHU | OE30MACHBIE METO/IBI | YPOBHEM  3KCIUIyaTallMOHHBIX
paloHaIbHOTO CBOICTB;
HCIIOJIb30BaHUs - HopmartuBbl TexHuueckoro | 3 (OIIK-7)3
CBIPBEBBIX U 00CITyKMBaHUS U PEMOHTA.
HHEPreTUUECKUX
pecypcoB B Ymern:
MalIMHOCTPOEHUN - aHanu3upoBaTh cTpykTypy H | Y(OIIK-7)1
CBOICTBa MaTepHaIOB;
MU -3onk-7 Bragers | - OLICHUBATh cocrostaue | Y(OIIK-7)2
HaBbIKAMU TEXHUUYECKUX CPENICTB;
pPaMOHAIBHOTO - BBUIBIIATH Npu4uHBl 0TKa30B | Y(OIIK-7)3
MCIIOJIb30BaHUs B paboTe 0060pyn0BaHMs
CBIPbEBBIX U - MIPOBOJIUTH BeIOOp | Y(OIIK-7)4
DYHEPreTUUECKUX MaTepHuaoB JUIsl oOecreyeHus
pecypcoB PEMOHTA, C YUETOM UX CBOWCTB
Y TIapaMeTPOB IKCIUTyaTal1H.
Biaagern:
- HaBBIKaMU IIPaBUIILHOTO B(OIIK-7)1
BbIOOpa MaTEpUAIOB C
TpeOyeMbIM KOMITJIEKCOM
CBOICTB;
- HaBBIKAMHU HA3HAYCHUS B(OIIK-7)2

TEXHOJIOTMYECKHUX NTapaMeTPOB
00paboTKK MaTepuanoB s
MOJTy4YeHUs TPeOyeMBbIX
AKCIUTyaTallMOHHBIX CBOWCTB.




3. MecTo TUCHUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON PO paMMBI

VYuebnas nqucrumuinaa b1.0.20 «MatepuanoBeneHre» OTHOCHTCS K 00s3aTeNIbHOM YacTH B
CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMBbI, HEOCPEICTBEHHO CBSI3aHAa C TAKMMHU TUCIUIUTMHAMM,
KaK «TexXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepHasioBy, « OCHOBBI TEXHOJIOTHH MAITHHOCTPOCHUS,
«/leTanu MamMH W OCHOBBI KOHCTPYUPOBaHHs», «MeETpojorus, CTaHIapTU3alus |
cepruduxanys», «PacueT 1 KOHCTPYHPOBAHUE TEXHOJIOTHYECKOTO 000PYIOBAaHUS TPAHCIIOPTHOU
U MHXXCHEPHON HH(PaACTPYKTYp».

3HaHMS, YMEHUS U HABBIKH, TIOJy4EeHHBIC O0YUYAIONUMUCS B XOJI€ U3yYCHUS TUCIUTUTMHBI
«MatepuanioBeieHHE», HEOOXOAMMBI JIIsl TIOATOTOBKH M CIIa4d TOCYAapCTBEHHOTO 3K3aMEHa, a
TaK)Ke /ISl IOJITOTOBKY BBIMTYCKHON KBaTM(UKAIIMOHHON PaOOTHI.

4 CopneprxkaHue TUCHUTLITAHBI

TemaTuyeckuii miIaH JUCIUTUTHHBI 11 O4HOM (hOpMBbI 00YUEHUS TIPEACTABIICH B TabmuIe 2
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Pasznen 1. ATOMHO-
KPHCTALIHNYeCKoe crpoenue | 11 8 | 4 2 2 3 O*Hpoc, *
JIb*, Tect
BellecTBA.
Tewma 1: Beenenne. Kpucrammueckoe 1 1 1 Omnpoc,
CTPOEHHE METAJLIIOB. Tect*
Tema 2: ®opmupoBaHUE CTPYKTYpPHI Omboc
MeTaJlja py KpUCTAIUIM3ALUH. 2 1 1 - 1 P %
Tecr
Tema 3: ®a3pl 1 CTPYKTYpa B
PYKTYP Ompoc, JIb*
METAJIJIMYECKHUX CIUIaBax. 4 3 1 1 1 1 *
Tect
Tema 4: ®opmupoBaHuE CTPYKTYPHI 5
Onpoc,JIb*,
CIUIaBOB IIPH KPUCTAJUIN3ALIUN. 4 3 1 1 1 1
Tect
Paznen 2. lepopmanus u Onpoc
apylleHHe MeTaJJIOB. 5 4 | 2 1 1 1 ’
paspy JIb*, Tect*
Tema 1: MexaHnueckue CBOMCTBa Ompoc, JIb*
3 3 1 1 1 *
METAJIOB. Tect
Tema 2: Buapl HanpsKeHAW, ynpyras
U IiacTudeckas aedopmarus Omnpoc,
2 1 1 - - 1 « «
METaJlJIOB. JIb*, Tect




Pa3gen 3. Kese3o u cijiaBbl HA €10

Ompoc,
OCHOBE. 21 16 JIB*, Teot*
Tema 1: KomnoneHTs! u ¢a3bl B
CHCTEME JKEIIE30-YIIIEPOI. 3 2 Ompoc,

Tect*
Tema 2: JluarpaMMa CcOCTOSHUS Onpoc

,
JKEJIe30-1IEMEHTHUT. 7 6 Tecr** P3
Tewma 3: UyryH. Ompoc,
5 4

Tect*
Tema 4: Ctanu. CTpyKTypHBIE KJIaCChI Onpoc,
JICTUPOBAHHBIX CTAJICH. 8 6 Tecr** P3
Paznen 4. OcHoBBbI  Teopuu 16 10 Omnpoc,
TepMUYECKO 00padOTKH CTAJIH. JIb*, Tect*
Tema 1: IlpeBpaiienust B craisx INpu 3 2 Omnpoc,
HarpeBe U OXJaKICHUU. Tect*
Tema 2: TexHomorus TepMUYECKOMN 8 5 Omnpoc, JIb*
00paboTKH. Tect** P3
Tema 3: TexHomoruss XUMHKO-
TEPMHUYECKOH U TEPMOMEXaHUYECKOU 4 3 Onpoc,

JIb*Tect*

00paboTKH.
Pa3znen S. [IBeTHBIE CILIABBDI. 15 12
Tema 1: Menp m cmnaBel  Ha ee 7 6 Ompoc, JIb*
OCHOBE. Tect*
Tema 2: AmOMUHMN U CIUIaBBI Ha €r0 5 4 Ompoc, JIb*
OCHOBE. Tect*
Tema 3: CrimaBbl Ha OCHOBE MarHus, 1 1 Ompoc,
TUTaHA. Tect*
Tema 4: AHTU(QPUKIINOHHBIE CIIABBI. 4 3 Onpoc, JIB*

Tect*
Pa3znesn 6. MarepuaJbl M CILUIaBbI € 15 12 Omnpoc, JIB*
0CO0OBIMU CBOMCTBAMM. Tect*
Tema 1: Marepuansl  BBICOKOU
IPOBOTUMOCTH U BBICOKOI'O 6 6 Onpoc, iIB*
COTPOTHUBIIEHUS. Tect
Tema2: MarHUTOMSITKUE CILIABEI. 3 3 Ompoc, JIb*

Tect*
Tema 3: MarHUTOTBEp/IbIE CIIIABHI. 3 3 Omnpoc, JIb*

Tecr*
Tema 4: JusnekTpudeckue 5 5 Ompoc,
MaTepuabl. Tecr*
Paznen 7. Hemeranunyeckue 8 6 Ompoc,
MaTepHaJbl. Tecr*
Tema 1:0co0eHHOCTH CTPOEHUS. 5 5 Ompoc,

Tecr*
Tema 2: TepMorutacTu4HbIE 3 5 Omnpoc,
MTOJIMMEPHI. Tect*
Tema 3: PeakTomiacTsl. 3 2 Omnpoc,




Tect*

Konrtpomus 36u.

BCETO 144 | 68 | 34 | 17 | 17 | 40 36
Wtoro — no pasgenam 1-7  — 144 u.
DK3aMeH -3 ceM.
* P3 — pemenune 3amau, JIb — moaroroBka JraboparopHoil paboTe; TecT — MOATOTOBKA K
TECTUPOBAHUIO.
Temarnueckuil TIaH MUCHUIUIMHBL I 3a09HOM  ()OpMBI OOydYeHUsS TPEICTaBICH B
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Paznen 1. ATOMHO-
KpHCTALJInYecKoe crpoenue | 16 16 Omnpoc
BeLIeCTBA.
Tema 1: BBenenne. Kpucramimueckoe
! P 4 4 Ompoc
CTPOEHHE METAJJIOB.
Tema 2: @opMupoBaHUE CTPYKTYPBI
MeTaJljia Py KPUCTAJUIU3AIIH. 4 4 Omnpoc
Tema 3: ®a3bl u CTpyKTYypa B
METaJUIMYECKUX CIIABAX. 4 4 Ompoc
Tema 4: ®opMupoBaHUE CTPYKTYPBI
CIJIaBOB TP KPUCTAILTA3AIIHH. 4 4 Ompoc,
Paznen 2. lepopmanus u
paspyllieHHe MeTa/UI0B.
18 18 Ompoc
Tema 1: Mexanuueckue CBOMCTBA 9 2 2 v Ompoc
METaJIJIOB.
Tema 2: Buael HanpspKeHUH, yrpyras
U TutactTudeckas nedopmanus 9 9 Ompoc
METAJIJIOB.
Pa3nea 3. 7Kesie30 u crniiaBbl Ha ero
OCHOBe. 22 2 2 20 Ompoc




Tewma 1: KomnoneHTsI 1 (ha3sl B
CUCTEME XKEJEe30-YIIIEPO. 5 5 Onpoc
Tema 2: JluarpaMma cOCTOSHUS
JKEJIe30-1IEMEHTHUT. 5 5 Ompoc
Tema 3: UyryH.
6 2 2 4 Ormpoc
Tema 4: Ctanu. CTpyKTypHBIE KJIaCChI
JIETUPOBAHHBIX CTAJICH. 6 2 2 4 Omnpoc
Pa 4. HOBBI  TEOpHH
saen 4. Ocno eopun | g | 5 2 16 | Ompoc
TepMH4YeCKOH 00padoOTKM CTAJIN.
Tema 1: IlpeBpamieHust B CTajisix Mpu
peppail p 6 6 Ormpoc
HArpeBe U OXJIAXKJICHUU.
Tema 2: TexHonorus TEpPMHUYECKON
p 6 6 Omnpoc
00paboTKH.
Tema 3: TexHonorus  XHUMHKO-
TEPMHUYECKON U TEPMOMEXAHUYECKOH | 6 6 Omnpoc
00paboTKH.
Pa3znen S. [iBeTHBIE CILIABBI. 16 2 14
Tema 1: Menp u cmjaBel Ha €€
a 4 1 1 3 Omnpoc
OCHOBE.
Tema 2: ATOMUHUN U CILJIaBbl HA €O
4 1 1 3 Omnpoc
OCHOBE.
Tema 3: CmtaBel Ha OCHOBE MarHwus,
4 4 Ompoc
TUTaHA.
Tema 4: AHTU(QPUKIIMOHHBIE CIJIABBI. 4 4 Omnpoc
Pa3znen 6. MaTtepuajbl U CILVIABBI C
A 'Tep 15 15 Ormpoc,
0CO0OBIMH CBOMCTBAMM.
Tema 1: Marepuanbl  BbICOKOH
MIPOBOANMOCTH u BBICOKOTO | 6 3 Ormpoc
COTPOTHBIICHUS.
Tema 2: MarHUTOMSITKHE CIUIABBI. 3 4 Omnpoc
Tema 3: MarHUTOTBEp/IbIE CIIJIABHI. 3 4 Omnpoc
Tema 4: VDJIEKTPUYECKUE
il p Omnpoc
MaTepUaIbl.
Paszpnen 7. Hemeraniunyeckue
A 8 8 Ompoc
MaTepHAaJIbI.
Tema 1: OCOOEHHOCTH CTPOCHHSI. 2 2 Omnpoc
Tema 2: TepMoracTuuHbIE
P 3 3 Omnpoc
TTOJTUMEPHI.
Tewma 3: PeaktoniacTsl. 3 3 Ompoc
Bcero: 144 12 4 8 | 123
Urtoro — mo paznenam 1-7  — 144 4,

Ok3amen - 2 KYPC.

5. Onmcanne COACPIKaHUA NUCHUIIIIMHBI 11O pa3aciiaM

Pazpen 1.

[IpoOKUTENBHOCTD U3YYEHUS Pa3eia 2 HEJenH.
Jexyusa 1. Temal.l. BBenenne. Kpuctainmueckoe CTpOCHHE METAJIIOB.




Paccmampusaemvie 6onpocbi.
-O61mas XapakTepuCTUKa U CTPYKTYPHBIE METO/IbI HCCIIEA0BAaHHSI METAILIOB;
-ATOMHO-KpUCTAJIIINYECKAsI CTPYKTYpa METaJLIOB;
-JleexTsl KpUCTAIIMYECKON PeIETKH METaIIJIOB;
Tema 1.2 ®opMUPOBAHUE CTPYKTYPBI METAJIJIa IPY KPUCTAIUIU3ALUH.
Paccmampusaemvie 6onpochwi.
-l'oMOreHHas KpuctajiM3anus;
-I'eTeporenHas Kpucraiin3anys;
Tema 1.3 ®a3bl v CTPYKTYpa B METAIUTMYECKUX CIUIaBaX.
Paccmampusaemvie éonpochi.
-TBEpabie pacTBOPHI;
-XHMMUYECKHE COEAUHEHUS;
-CTpyKTypa CIIaBOB;
Jexyusn 2. Tema 1.1. @opMupoBaHUE CTPYKTYPHI CIJIABOB MPU KPUCTAITU3AIUH.
Paccmampusaemvle 6onpocbi.
-/luarpamMmel (ha30BOro paBHOBECHS;
-Jlnarpamma cocTosIHMS CIIJIaBOB, 00PA3yIOLINX HEOTPAaHUUYEHHBIE TBEP/IbIE PACTBOPHI;
-/luarpaMmBbl COCTOSIHUS CIUIABOB, 00Pa3yIOLIMX OrpaHUYEHHbIE TBEP/AbIE PACTBOPHI;
-JlnarpaMMBbl COCTOSIHUS CTNIABOB, KOMITOHEHTHI KOTOPBIX HMEIOT MOJMMOP(GHBIC TIPEBPAIICHHUS.
TemaTuka J1a00PATOPHBIX U MPAKTHYECKUX padoT pa3aesa 1:
Ipakxmuueckas paboma 1.1. Tema: «CTpoeHHE U CBOMCTBA TBEPABIX TEID».
Cooeporcanue 3anamusi.
N3yueHnne cTpoeHMs M CBOWCTB TBEPABIX TEJI IPU IIOMOIIM MOJEIEH PEHlIETOK; THUIIOB
XMMHUYECKHX CBsI3€H, BIMSIOIMX HA CBOMCTBA U ONPEEIAIOUIMX 00JIaCTh IPUMEHEHMSI BEIIECTB.
Hcnonb3ys 3anucu JeKUUN WM JUTEPaTypy , a TAaKKEe KpaTKOe TEOPETUUYECKOE BBEACHHUE
JTAaHHOM paboThl, U3Y4UTh paszzen Kypca "MarepuanoBeneHue", (MOCBALICHHbBIN CTPOECHUIO Tel
(amopdHbBIE, KPUCTATUINYECKUE) U TUIAM XUMHUYECKUX CBSI3€H, O3HAKOMUTBCS C MPUBEACHHBIMU
IIPUMEpPaMH U UX PELICHUEM.
[TonyunTs OT mpenoaBaTelis 3aJaHue U MOJEIb PELIETKU. BrInonHuTh 3a1anue.

Jlabopamopnas paboma 1.2. Tema: « Muxpockonuueckuti Mmemoo ucciedo8aHusl

Memannos u cniasos. (Mukpoananus)y.
Cooeporcanue 3anamusi.

OCBOUTH TEXHOJIOTUIO MPHUTOTOBIEHUS MHUKPOLUIM(OB, H3YUUTh MHUKPOCTPYKTYpPHI
HIMGOB 10 W MOCiE TPAaBICHMS IMPH MOMOIIM METaIorpauueckoro MHUKpPOCKOMA. YSCHUTb
MIPUHIINII BBISIBJICHUSI CTPYKTYP U MIPAKTHUECKOE 3HAUEHHE JAHHOT'O METO/1a.

Camocmoamenvnasa paboma cmyoenma no pazoeny 1

Haumenoeanue mem Dopma Kon-e0
OMYEeMmHOCMU Ul | 4acoe
KOHmMpOs

Tpemuit cemecmp (pazoen Nel)

Iloozomoeka k ﬂaﬁopamopnbm RPAKMUUYECKUM 3AHAMUAM

1«Ctpoenue u cBOWCTBa TBEPABIX TEM». 1

Odopmie 1

2.«MUKpPOCKOIIMYECKUI METO/] HCCIIEeIOBAHUS
HUE oT4yeTa paboThl

METaJUIOB U CIIIaBOB. (MUKpO aHAIN3)»

IloaroroBka k Hanucauuto Tecrta Tect 1

HUroro: 3

JIutepatypa [1,2,3]

Pasnen 2.
[IpoaoKUTENBbHOCTh U3YUYEHHUS pa3jena 1 HeOesl.




Jexyua 3. Tema 3.1. Jlepopmanus 1 pa3zpyiieHrue METaIoB.
Paccmampueaemsvie sonpocei.

-Bunel HanpsokeHUH, ynpyras v miacTuueckas aedopMaiis MeTaoB.
-Pazpymienne metaios.

Tema3.2. MexaHUYeCKUE CBOWCTBA METAIIJIOB

Paccmampueaemsvie sonpoceoi.

- OO01as XxapakTepUCTUKAa MEXaHUYECKUX CBOMCTB.

- MexaHuueckue CBOMCTBa, omnpeesieMble IPU CTATUYECKUX, TUHAMUYECKUX, IIMKJINYECKUX
Harpy3Kax.

- TBEpIOCTH METAJLIOB.

Temamuka nabopamopuslx u npaKmuieckux paboom pazoena 2:

Jlabopamopnas paboma 2. 1. «OnpenencHue TBEPAOCTHY.
Cooeporcanue 3anamusi.

W3ydyeHnne MeTONIOB oOIpeAeneHusl TBEpAOoCTH Ha TBepaomepax Poksemna, bpunenns,
npruoOpeTeHne HAaBBIKOB MOJATOTOBKH HPHUOOPOB W 00pasloB Ui W3MEPEHUs TBEPAOCTH,
CpaBHHUTENbHAS OIEHKA PAa3IUYHBIX METOJOB U3MEpPEHUs TBepAOCTH. [I0ArOTOBUTE TBEpAOMEPHI
K MPOBEJCHHUIO m3MepeHuid. s kaxaoro odpasmua cHATh He MeHee 10 moka3zaHWil TBEpAOCTH.
O06paboTraTh OKa3aHUS COTJIACHO METOJIHKE.

Camocmoamenvnas paboma cmyoenma no pazoeny 2

HaumeHnoBaHue TeM ®opma Kou1-Bo yacos
OTYETHOCTH MJIH
KOHTPOJIA

Tpemuit cemecmp (pazoen No2)

IToaroroBka k J'Ia60paT0pHBIM 3aHATHUAM

1. «Onpenenenue TBEPAOCTH 1
Odopmnenue
oTyeTa paboThl 1
IToxroroBka k Hamucanuio Tecra Tect 1
Hroro: 3

Jluteparypa [1,2,3]

Pazpnen 3.

ITponOmKUTENBPHOCTD U3YUEHNUS pasaena 3 HENelH.
Jexkyus 4. Tema 4.1. ’Kene3o u criaBel Ha €r0 OCHOBE.
Paccmampueaemvie sonpochi.

-KommoneHTs! U a3bl B cucTeMe Keae30-yriaepo.
-Jlnarpamma cOCTOSIHMS JKENE30-1IEMEHTHT.

-BnusiHue yraepona u NOCTOSHHBIX PUMECEN Ha CBOKWCTBA CTAJIN.
Jexkyua5. Tema 5.1. UyryH.

Paccmampusaemvie sonpochi.

-Cepnlii u Oenblif uyryHsl. CTpyKTypa, CBOWCTBA, IPUMEHEHHE.
-Bricokonpounsie yyryHsl. CTpyKTypa, CBOWCTBA, IPUMEHEHHE.
-KoBkuii uyryn. CTpykTypa, CBOWCTBa, IPUMEHEHUE.
-CriennanbHble 4yryHbl. CTpyKTypa, CBOMCTBA, IPUMEHEHUE.

Tema 5.2 Cranu. CTpyKTYypHBIE KJIaCChl YTIICPOIUCTBIX U JIESTUPOBAHHBIX CTaJIEH.
Paccmampusaemvle onpocbi.

-Knaccuduxanus craneit mo cocraBy, CTpyKType, Ka4eCTBY U Ha3HAYCHHIO.
-Jlerupytomue 3J1€MEHTHI B CTaJH.




-CTpyKTypHBIE KJIACCHI IETUPOBAHHBIX cTajneil. CBOWCTBA U MPUMEHEHUE.
TeMmaTuka J1a00PATOPHBIX U MPAKTHYECKUX padoT pa3aesa 3:
Ilpakmuueckas paboma Ne 3.1 Tema.: «AHanu3 nuarpamMm COCTOSHUS CILJIABOBY.
Cooeporcanue 3anamust.

W3yunTh: nWHUH, TOYKA W 0oOJMacTu auarpamm, (asbl U CTPYKTYpBI; MPEBpAIlCHUS B
CIUIaBaX C pa3UYHBIM COJICP)KAaHUEM KOMIIOHCHTOB TIpM HAarpeBaHHM H  OXJIAXKICHHH,
npuMeHeHue npasuia ¢a3 [mb0ca u mpaBmiIa OTPE3KOB.

BbrueptuTh muarpaMMy COCTOSIHHSI B COOTBETCTBUU C BapUaHTOM 3aJ1aHUs, 0003HAYUTh
BCE CTPYKTYPHBIC COCTABIISIONINE JUArpaMMbl. YKa3aTh THI JUATPAMMBI.

OTMeTuTh Ha OUAarpaMMe CIUIaBbI 3aJIaHHOTO COCTaBa COTJIACHO BapHaHTa 3ajaHMs.
[TocTpouTh KpUBBIE OXJIAXKICHUS U HArpeBa, COrNIaCHO 3aJaHusl, MPUMEHSS npasuio ¢asz [ uboca,
U OmucaTth MPOIECChl, NPOMCXOIAIIAE TIPU HarpeBe U oxJaxiaeHun. OnpenenuTsb
KOJINYECTBEHHOE COOTHOIIEHUE (Da3 B CILIaBax MpPHU 33JaHHOU TeMIepaType, IPUMEHSS Npasuio
OmMpe3K08 KOHOObL.

Jlabopamopnas paboma 3.2 «CTpyKTypa U CBOHCTBA YIIIEPOIUCTHIX CTAJICH.
Cooeporcanue 3anamus.

[TproOpereHre HaBBIKOB B MPOBEJACHUNA MUKPOAHAIHM3a CTPYKTYpP CTalCH C pa3sIuIHBIM
COJICpKaHUEM YTJIepoJia, ONPE/ICICHUN TUIIA CIUIaBa, COJEPIKAHUsI yIiiepo/ia, MapKu CTAIH U ee
MPAKTUIECKOTO TPUMEHECHHUS.

[TpocMOTpeTh MO MUKPOCKOTIOM TPEITI0KEHHBIE MUKPOILTUQBI.

JlaTh  XapakTepUCTUKY CTPYKTYPHBIX COCTaBISIONIMX H  CHCJIaTh 3apUCOBKH  CXEM
MUKPOCTPYKTYP U 110 CTPYKTYpE OMPEIACIUTh MAPKy CTAJIH.

Jlabopamopnas paboma 3.3. «CTpyKTypa U CBOMCTBA YyTYHOBY.

Cooeporcanue 3ansamus.

[TproOpereHre HABBIKOB B M3YYECHUU CTPYKTYp UYT'YHOB, aHAIIU3 3aBUCUMOCTH MEXKIY
CTPYKTypaMH, MEXaHUYECKUMH CBOWCTBAMHU U 00JIACThIO MPUMEHEHHSI TUTECHHBIX YyT'YHOB.
W3yunth ¥ 3aprcoBaTh MHKPOCTPYKTYPHI NUIM(POB JIMTEHHBIX YYT'YHOB, OIPEACIUTH
coJiep>kaHue yriiepoja B CBOOOTHOM COCTOSIHUU (B BHJIE TpaduTa) U B METAJNIMYECKON OCHOBE,
MIPOAHATM3UPOBATE CBS3U MEXKTY MEXaHUICCKIMH CBOWCTBAMHU U CTPYKTYpaMH UyTYHOB.

Camocmoamenvnas paboma cmyoenma no pazoeny 3

HaumenoBanue tem dopma Koua-Bo yacos
OTYETHOCTH MJIH
KOHTPOJIsI

Tpemuit cemecmp (pazoen Ne3)

IToaroroBka k J'Ia60paTOpHBIM 1 MPAKTUYCCKUM 3aHATUAM

[Ipaktuueckas padota Ne 2 «AHanu3 nuarpamm 1
COCTOSIHUS CIIJIABOBY

Odopmnenue
[TpakTudeckast pabota Ne 3 «AHanu3 quarpaMMel oTuyeTa paboThI 1
COCTOSTHUSI CTUIABOB CHCTEMBI JKEJIe30-YTIIEPOI »
2 JIaboparopHas pabota «CTpyKTypa 1 CBOMCTBa 1
YTJIEPOJUCTBIX CTAJIEH»
3 JIaboparopHas pabota « CTpyKTypa U CBOICTBa 1
YYT'YHOB)
IToxroroBka k Hamucanuio Tecta Tect 1
BrImonHeHNe HHIMBHTyaIbHOTO 3a/TaHuUs
Br16op Mapku 1erupoBaHHOM cTanu A eTaneil B Odopmiienne 1
3aBUCUMOCTH OT YCJIIOBUM UX PAOOTHI oTyeTa




Hroro: 6

Jluteparypa [1,2,3]

Pasznea 4.
[TpooIKUTENBHOCTD U3yUEHUS pa3fena 2 HeJelu.
Jlexkyusn 6. Tema 6.1. OcHOBBI TeOpHH TePMHYECKOH 00padOTKH CTAJH.
Paccmampusaemvle onpocbi.
-IIpeBparienust pepputTHO-KapOUIHON CTPYKTYPHI B AyCTCHUT;
-[IpeBparienus nepeoxyaxIEHHOr0 aycTeHuTa. JluarpaMmma n30TepMUYECKOT0 NPEBPAIIECHUS;
-MapTeHcuTHOE NpeBpalleHue B CTaJu;
-IIpomexyTouHoe (OEHHUTHOE) MPEeBpaIlECHUE;
-TepMOKMHETHYECKHE AUArPAMMBbI IIPEBPAILEHUS [IEPEOXJIAXKACHHOIO ayCTEHUTA.
Jexyua 7. Tema 1.1 Texnonozus mepmuueckoit 00padbomku cmaiu
Paccmampusaemvle onpocbi.
- Orxur 1 u 11 pona.
- Hopmanm3zanusi.
- 3aKaJka.
- Otmyck.
- JlebekThl, BO3HUKAIOLIME, IPU TEPMUUECKONH 00pabOTKE CTAJIH.
- Tepmomexanuueckas 00padboTKa.
Tema 7.2 XuMuKO-TepMuYecKasi 00padoTka.
Paccmampusaemvie onpocbi.
- llemenranus. TexHoIOTUs, HA3HAUYEHUE.
- Hurponemenranus. TexHOmOrHs1, Ha3HAYCHUE.
- AzotupoBanue. TeXHOJIOr s, Ha3HauYEHHE.
- [luanuposanue. TexHOIOTHs, HA3HAYCHUE.
TemaTuka J1a00PaTOPHBIX M NPAKTHYECKHUX PadoT pasaesa 4:
Jlabopamopnas paboma 4.1. «Tepmudeckas 00pabOTKa yriIepOIUCThIX CTANCH.
Cooeporcanue 3anamusi.
O3HakOMJIEHHE C OIepaluusMH, OOOPYIOBAaHMEM M TEXHOJOTMYECKUM IIPOLECCOM

TEPMUYECKOI 00pabOTKH YTIepoIUCTOM CTaNH.
[TpoBecTn 3akanky 00pa3noB u3 crtanu Mapku 45, Y10 ¢ menpio MmoiaydyeHus MaKCUMallbHOU
TBEPAOCTH. 3aMEPUTh TBEPAOCTb M CHEJIAaTh aHAIW3 MHUKPOCTPYKTyphl. [IpomsBecTn oTmyck,
3aMepUTh TBEPAOCTb U MPOBECTH aHAIN3 MUKPOCTPYKTYphl. ONpeaenuTs BIUSHUE TEMIIEpaTyphbl
OTIIYCKa Ha CTPYKTYpPY U TBEPJIOCTH 3aKaJICHHOMN CTaJIH.
IIpaxmuuecxasn paboma Ne 4.2 Tema: «Bp100op Bua, pexuMa XHMHUKO-TEPMHUECKONH 00pabOTKH
JUIsL KOHKPETHBIX jeTaneil. O00ocHOBaHUE BHIOPAHHON TepMUUECKONH 00pabOTKN.
Cooeporcanue 3ansamusi.

[IproGpereHne HaBBIKOB B BHIOOPE BHJIa U PeKUMA TEPMUUECKON U XUMUKO-TEPMUUYECKOM
00pabOTKM METAJUIOB B 3aBUCHMOCTHU OT Ha3HAUCHHSI U3JIENUH.
N3yunts ycnoBusi paboThl 3ajaHHON JeTanu U TpeOoBaHUS, MpeabsaBisieMble K Heil. BoiOpaTh
MapKy CTajid s W3TOTOBJIEHMs 3aJaHHOM JAETajad, M3Yy4UThb €€ XHUMHUYECKHMH COCTaB U
MEXaHUYeCKHe CBOWCTBA, pa3paboTaTb B 3aBUCHMOCTH OT YCJIOBMM pPabOTHl JeTaiu,
HEOOXOJUMBIA BUI U PEXKUM TEPMUUYECKOM HIM XUMHKO-TEPMUYECKOH 0O0pabOTKH, IaTh
000CHOBaHHE BBIOPAaHHOTO BUAA U pexuMa 00pabOTKH JeTalu, CTaBUTh OTYET O MPAKTUYECKOM
3aHATHH.

Ipaxmuuecxas paboma No 4.3 Tema: «MapKupoBKa CTaJiei ¥ 9yTyHOB)»
Cooeporcanue 3anamust.

Hayunthcs pacmmdpoBbBaTE MapKyd CTalel W YYTyHOB, ONPENETIATh XUMHUYECKUN
COCTaB YIVIEPOJUCTBIX CIUIaBOB MO Mapke. O3Hakomutbes ¢ 'OCTamu Ha cTamum M 4YyryHBL.



N3yuuTh KIacCUPHUKAIMIO YITIEPOIUCTHIX CILJIABOB, O3HAKOMHUTBCS C 0O0JACTAMU NpPUMEHEHHUs
JTHUX CIUIABOB U UX OCHOBHBIMHU CBOMCTBAMHU.

N3yunth cuctemy Kiaccu(UKAIMK CTaJIell ¥ YyTYHOB [0 XMUMHUYECKOMY COCTaBY, CBOMCTBaM U
Ha3HAUEHUIO, O3HAKOMMTbCA C OCHOBHBIMM TpeOOBaHMAMHU I CTajJed M YYyr'yHOB,
OPUMEHSEMbIX B MAIIMHOCTPOCHWUH, W3Y4YUTh OOJACTH TPUMEHEHHS U 10 33/JaHUI0
IIpenoaaBareisl ONPEeNeIuTb MapKy XKEJNe30yTIepOJUCTOrO CIUIaBa, €r0 XMMHUYECKUM COCTaB U
Ha3HA4YCHHUE.

Camocmoamenvnas paboma cmyoenma no pazoeny 4

HaumenoBanue TeMm dopma KoJ-Bo yacoB
OTYETHOCTH HUJIU
KOHTPOJIA

Tpemuit cemecmp (pazoen Ned)

IToaroroBka k J'Ia60paT0pHBIM H IIPAKTUYCCKHUM 3aHATHUAM

1. JlaboparopHas pabora « Tepmudeckast 00OpadoTka 1
YIJIEPOJUCTBIX CTAJICH )».

Odopmnenue 1

2 Ilpaktuyeckas padora. «Haznauenue pexxuma XTO»
oT4eTa paboThI

3. Ilpaktuyeckas padora «Bpibop Mapku cruiaBa 1
IIBETHBIX METAJIOB JJIsl KOHKPETHBIX JIeTajel B
3aBUCHUMOCTH OT YCJIOBHI pabOThI»

ITonroroBka k Hanucanuio Tecta Tect 1

Hroro: 4

Jluteparypa [1,2,3]

Paznea 5. IIBeTHBIE CIJIABBI
[Ipo10mKUTENBHOCTD U3YUEHUSI MOAYJSL 3 HeHenu.
Jlexyus 8. Tema 8.1: Menp 1 CIIaBBI Ha €€ OCHOBE.
Paccmampusaemvie 6onpocut.
-JIaTyHu npocTele;
-JlaTynu cnoxssle: nepopmupyembie, TUTEHHBIE;
-BnusgHue nuHKa Ha MEXaHUYECKHE CBOMCTBA JIATYHEH;
-bponsbl. Knaccudukanus. CoiicTBa, pUMeHEHHE.
Jexyusn 9. Tema9. 1: AIfOMUHUI U CIUIaBbI HA €M0 OCHOBE.
Paccmampusaemvie 6onpocur.
-Knaccudukarms antoMUHHUEBBIX CIIJIABOB.
-CrutaBbl IUTENHBIE U AepOpMUpyeEMbIe, CBOMCTBA, MapKUPOBKA, TPUMEHEHHUE.
-Tepmuueckast 06pabOTKa aTFOMUHUEBBIX CILIABOB.
Jexyus 10. Tema 10.1: CrimaBbl Ha OCHOBE MarHus, TUTaHA.
Paccmampueaemulre sonpocui.
-JIuTeliHbIE TUTAHOBBIE CILIABHI.
-JlebopMupyemMble TUTAHOBBIE ~CILIABHI.
-TutaHoBBIE CIIIaBBI TUTEHHBIE U T€POPMUPYEMBIC.
Tema 10.2: AHTU(PUKIIMOHHBIE CIIIABHI.
Paccmampueaemvlre eonpocui.
-AHTU(PUKIIMOHHBIE CIUIABHI, KIacCHU(UKAIIHS 10 CTPYKTYPE, CBONCTBA;
-IToAmUITHUKOBEIC CIIJIABEI HA OJIOBSHHOM, CBUHIIOBOM, M IIMHKOBOM OCHOBAX.
TemaTnka J1a00paTOPHBIX U NPAKTHYECKUX PadoT pa3jesia 5:
JlabopaTtopnast pabora 5.1.
«CTpyKTypa U CBOICTBA IIBETHBIX CILIABOB. JlaTyHMY.
Cooeporcanue 3anamusl.




W3yuuTh CTPYKTYpHI JIaTyHEH, MPUMEHSEMBIX B MAIIMHOCTPOSHHUH; MPOBECTH aHAIIU3
3aBHCHUMOCTH MEX]Iy CTPYKTypaMH, MEXaHUYECKHMHU CBOMCTBAMH U 0O0JAcCTbi0 NMPUMEHEHUs
natyHel; o3HakoMuTbesl ¢ '[OCTamu Ha naTyHu. 3apucoBaTh CXEMbl MUKPOCTPYKTYpP JaTyHEH;
MIPOAHAIU3UPOBATH CBSA3M MEXKIY MEXaHMUYECKHMMU CBOMCTBAMH, CTPYKTYpaMH U XUMHUYECKUM
COCTaBOM JIATyHEH.

Jlabopamopnas paboma 5.2.
Tema: «CTpyKTypa U CBOMCTBA LIBETHBIX CILJIAaBOB. BpOH3bI».
Cooepoicanue 3anamust.

W3yuuTh CTPYKTYpbl OpOH3, NMPUMEHSEMBIX B MAaIIMHOCTPOEHUH; IPOBECTH aHAIIN3
3aBHCUMOCTH MEX]y CTPYKTypaMHu, MEXaHWYECKMMHU CBONCTBaAaMH M 00JAacTbi0 NPUMEHEHUS
Opons; o3zHakomutbess ¢ I'OCTamu Ha OpoH3BI. 3apucOBAaTh CXEMBI MUKPOCTPYKTYp OpOH3;
MPOAHAIU3UPOBATH CBSA3M MEXKIY MEXaHMUYECKHMMU CBOMCTBAMH, CTPYKTYpaMH M XUMHUYECKUM
COCTaBOM OpOH3.

Jlabopamopnas paboma 5.3.
Tema: «CTpyKTypa 1 CBOMCTBA I[BETHBIX CIJIaBOB. CIUIaBbl HA OCHOBE aJIFOMUHUEBBIX CILUIABOBY.
Cooepoicarue 3anamust.

[IpakTHyeckoe W3y4YeHHE CTPYKTYp aJTIOMHHHMEBBIX CIUIABOB, INPUMEHSEMBIX B
MaIIMHOCTPOCHUH; aHallu3 3aBUCUMOCTU MEXKAY CTPYKTypaMU, MEXaHHUYECKUMU CBOWCTBAMU U
00J1acTh0 MpuMeHeHwus1, 3HakoMcTBO ¢ [[OCTamMu Ha aTtOMUHHUEBBIC CILJIABHI.

W3yunth u 3aprcoBaTh MUKPOCTPYKTYpHI alFOMHUHHEBBIX CIUIABOB, IIPOAHAIU3UPOBATH
CBSI3M MEXJIYy MEXaHWYeCKHUMH CBOWCTBAMH, CTPYKTYPaMH ¥ XHMHYECKHM COCTaBOM
ATIOMUHHUEBBIX CIIABOB, U3yYUTh MAPKUPOBKY.

Jlabopamopnas paboma 5.4
Tema: « AHTUDPUKLIMOHHBIE CIIIABBIY.
Cooeparcanue 3anamus.

W3yunth CTPYKTYpy U CBOMCTBA METAITMYECKHX AaHTU(PHUKIMOHHBIX MaTEpHaloB,
NPUMEHSEMBIX B MOJAIIMITHUKAX CKOJBKEHUS, MPOBECTH AaHAIHM3 CBS3EH MEXAY CTPOCHHEM
HOJIINITHUKOBBIX CIUIABOB C MX CTPYKTYpOH M JIOMYCTUMBIMH Harpy304HO - CKOPOCTHBIMH
XapaKTePUCTHKAMH.

M3yunTh OCHOBHBIE CBOMCTBA M KpUTEpUH BbIOOpA MOALIMITHUKOBBIX MaTepHAJIOB,
OpOH3 U JTaTyHEH, 1aTh WX ONMKMCAHHUE U 00JIACTH MPUMEHEHUS
Ipaxmuuyeckas paboma 5.1.

Tema. «BpIOOp MapKu cIijlaBa BETHBIX METAJUIOB JIJIsi KOHKPETHBIX JeTanell B 3aBUCIMOCTH OT
YCIOBUHA PabOTHLY.
Cooeporcanue 3anamus.

ITpuoOperenue HaBBIKOB B paboTe CO CHPAaBOYHOW JIUTEpaTypod MO BBIOOPY CIljIaBa
[[BETHBIX METAJUIOB B 3aBUCHUMOCTH OT YCIIOBHI UX pabOTEHI.

W3yuuth ycrnoBust pa®OThl 3aJaHHOW JAeTand U TpeOOBaHUA, NMpPEABbABISIEMblEe K HeEl;
BHIOpDAaTh CIUIAaB [BETHBIX METAUIOB JJISi M3TOTOBJIICHUS 33JaHHOW JIeTalld, H3YYHTh e
XUMHUYECKHH COCTaB M MEXaHMYEeCKHe CBOMCTBa; JaTh OOOCHOBaHME BHIOOpA CIUIaBa I
3aJJaHHOM JIETaJN; COCTAaBUTh OTYET O MPAKTHIECKOM 3aHSATHH.

[IpakTuyeckoe 3aHsATHE, KaK M MpPeIbIAylIHe, YYUT TIO0Jb30BAaThCS CIPABOYHOM
JTUTEPATYPOH, YMEHHUIO CAMOCTOSATEIFHO Pa300paThCs B OOJBIIOM YHUCIIE CIUIABOB U TTOI00PE UX
JUI U3TOTOBNIEHUs JeTajeid. [ M3roTOoBJIEHHUs JAeTallell MAallMH U MEXaHU3MOB HCIOJb3YIOT
MeJIHbIe, aJIOMHHHEBBIC, MAarHUTHBIE W THUTAaHOBBIE CIUIaBbl. llpW perieHun 3amad
peKOMeH 1yeTcsl UCToNb30BaTh yueOHble mocodust, ' OCTbI, cipaBoOUHUKH.



Camocmoamenvnas paboma cmyoenma no pazoeny 5

Haumenosanue mem Dopma Kon-60 uacos
Omuyemnocmu uiu
KOHmMpOoa

Tpemuii cemecmp (pazoen Ne5)

Tlooeomosxa k /za60pam0prlM U npaKkmuvyecKum 3aHiAmuim

1.Jlabopamopnas paboma « CTpyKTypa ¥ CBOKWCTBA 0,5
I[BETHBIX CIUIABOB. JIaTyHHU. ».

2. Jlabopamopnas paboma « CTpyKTypa U CBOMCTBA Ocbopmnenue 0,5
I[BETHBIX CIUIaBOB. BpOH3HI. omuema pabome:

3. Jlabopamopnas paboma CTpyKTypa ¥ CBOHCTBA 0.5
IBETHHIX CIu1aBoB. CIUTaBbl HA OCHOBE AJIFOMUHUSI.

4. Jlabopamopnas paboma «AHTUPPUKITNOHHBIC 0,5
CILIABBI»

5. Ilpakmuuecxas paboma. « Beibop Mapku cruiaBa 1
[[BETHBIX METAJUIOB JIJISl KOHKPETHBIX JIeTaJICH B

3aBUCUMOCTH OT YCIIOBHI PabOThL»

Iloocomoska k nanucanuro Tecma Tecm 1
Hmoeo: 4

Jluteparypa [1,2,3]

Pasoen 6.

[TponomKUTEeTbHOCTh U3YUCHUS pa3fenia 2 HelemH.
Jexyusn 10. TemalO. 1 CrunaBsl ¢ ocoObiMu pu3ndeckumMu cBoricTBaMu. OCHOBHBIE CBEICHUS O
MIPOBOJIHUKOBBIX MaTepHaIaXx.

Paccmampusaemvie sonpocsi.

- Marepuansl BBICOKOW TPOBOJIUMOCTH.

- Ctanu ¥ crjiaBbl ¢ BBICOKUM 3JIEKTPUUECKHUM COMPOTHUBIICHUEM.

- CruiaBbl 17151 TEH30PE3UCTOPOB.

- Marepuassl 15l TOJIBHXKHBIX M HETIOJIBMIKHBIX KOHTAKTOB(IIPHUIION )
Jexyua 11. Temall. 1. Macnummnvie mamepuanvl. Macnumomsexkue cniasbi.
Paccmampueaemvie sonpocei.

- OCHOBHBIE CBEJICHUS O MarHUTHBIX CBOMCTBAX;

- KJ1accu(UKalKsg MarHUTHBIX MaTEpUaJIOB;

- HM3KOYACTOTHBIE MAarHUTOMSTKHE MAaTepUalbl: JJIEKTPOTEXHUYECKUE CTallM, NEPMaJUIOH,
anbcudepsl;

- BBICOKOYACTOTHBIC MATHUTOMSITKUE MAaT€PHAIIbl: MATHUTOIUAIICKTPUKU, (EPPUTHIL.

Tema 11.2 Maenumomeepovie cniaswi.

Paccmampueaemvie sonpoci.

- MAarHMTOTBEpJIbl€ CIUIABBI: JIETUPOBAaHHBIE CTalU 3aKajeHHblE Ha MAapTEHCUT, JHTHIE
BBICOKOKOAPLIUTUBHBIE CIIJIaBBI;

- METaJJIOKEPAMUYECKHE U METAJUIOIIACTUYECKUE MarHUTHI;

- MarHMTOTBepAble (EPPHUTHI, CIIaBBl HA OCHOBE PEIKO3EMENbHBIX 3JEMEHTOB, IUIACTHUYECKU
nehopMupyeMble CIUTaBHI.

Jlekums 12. Tema 12.1. JJusnekmpuueckue mamepuans.

Paccmampusaemvie sonpocsi

- IOJIApU3aLUs JUDIIEKTPUKOB;

- CBOMCTBA J1/3 MaTepuaioB (3JIeKTpUUecKasi MPOYHOCTb, JUIIEKTPUUECKHUE TOTEPH);

- KJIacCHU(UKIUS 1\3 IO HATPEBOCTOMKOCTH.




TemaTnka J1aDopaTOPHBIX U MPAKTHYECKUX PadoT pa3jaena 5:

Jlabopamopnas paboma 3.

Tema: «VccrnemoBaHuWe BIUSHUS TEMIIEpaTyphl Ha MaTepHAbl C PAa3IMYHBIM  YACITHHBIM
AIIEKTPUYECKUM COMTPOTUBIICHUEM).

Cooepotcanue 3anamus.

W3mepeHue yIenpHOTO CONPOTUBIICHUS PA3JIUYHBIX TPOBOJHHKOBBIX MAaTEpUAIOB H
WCCJICIOBAHWE  BIIMSHUAS ~ TEMIIEPATypbl HAa  MaTepualbl C  PA3JIMYHBIM  YACITHHBIM
AIIEKTPOCONIPOTURIICHUEM. I3MEpHTh 3JIEKTpOCONpOTHBIIEHHEe R 00pa3ioB: Meau, KOHCTaHTaHa,
MaHTaHWHA W HHUXpoMma. Pe3yiapTaThl OINBITOB 3aHECTH B TaOuWIly. BBIYHCIUTL yAEITbHOE
DJIEKTPOCONIPOTHRIICHUE p OTUX 00pa3moB. M3mepurh B TOW e MOCIEIOBATEIHLHOCTH
AJIEKTPOCOIIPOTUBIIEHHE 00pa3ioB npu Temmeparypax: 100, 80, 60, 40, 20°C. Pe3ynabTaThl ONBITOB
3aHecth B Tabmuiy. IlpowsBectu pacuerbl. [locTpouTh TpaduvecKkyrd 3aBUCHMOCTb
AIIEKTPOCOIIPOTUBIICHUS 00PA3IOB OT TEMIIEPaTypHhI:

R =1(T).

Onpenenuts TemneparypHblii KO3((QUIUEHT yAENbHOTO 3JIEKTPOCONPOTUBICHUS O0pa3LOB.

CocTaBuTh OTYET.

Ilpakxmuueckasa paboma 3.

Tema: «MapKupoBKa MarHUTHBIX MaTE€PHAJIOB).
Cooepoicanue 3auamust.

N3ydenue cucremy kiiaccuukanuy ¥ MapKUPOBKM MarHUTHBIX MaTepUalioB, ONpPENEIUTh
XMMHUYECKOTO COCTaBa MarHUTHBIX CIUIABOB 10 Mapke, mpakTudeckoe 3HakoMcTBO ¢ ['OCTamu
Ha DJIGKTPOTEXHUYECKHE CTall M CIUIaBbl, NMPUMEHEHHE MAarHUTHBIX CILJIaBOB, HM3y4eHHE
KJIaccu(UKALMU MarHUTOTBEPJBIX MAaTE€pPHUalIoOB, 3HAKOMCTBO € OOJACTAIMHU NPUMEHEHHS 3THX
MaTepUasoB U UX OCHOBHBIMU CBOMCTBAMHU.

CamocmoamenvHnas paboma cmyoenma no pazoeny 6

Haumenosanue mem (Dopma Kon-60 uacoe
omuemHocmu ujiu
Kormpo.Jia

Tpemuit cemecmp (pazoen Ne6)

Iloozomoexa Kk nabopamopuvim 3aHAMUAM

1.JIaGopartopHass pabota «VcchnenoBaHue — BIMSHUSA 1
TEMIIepaTypbl Ha MaTepHajbl C Pa3IMYHBIM  YICIbHBIM
AIIEKTPUUYECKUM CONPOTUBICHUEM Odopmnenue

oTyeTa paboThl
2. Ilpaktnyeckas pabota «MapKUpoBKa MAarHUTHBIX 1
MaTepHaoBy
ITonroroBka k Hamucanuio Tecta Tect 1
Hroro: 3

Jluteparypa [1,2,3]

Pa3zoen 7.

[TpooKUTENBHOCTD U3YUEHUS pa3fena 2 HeJelu.
Jlekuus 13. Tema 13.1. Hemetamummueckue MaTepHalIbl
Paccmampusaemvie sonpochi.

2.7.10c00€HHOCTH CTPOEHUS.

2.7.2 Knaccuduxarus no cocraBy, HOJISPHOCTH U Jp. TapaMeTPaM.
2.7.3 TepMOMNIaCTUYHBIE TOJTUMEPHI.

2.7.4 PeakToniacTsbl.




5. YuebHO-MeToquuecKoe o0ecreueHre 1l CaMOCTOSTEIbHON paboThl 00yYaromnXCs.
CamocrosiTenpHas paboTa ydamerocs o AUCHHUIUIMHE BKIIOYAET TaKUe BUIBI Pa0OTHI KaK:
1) u3ydyeHne maTepuanoB, 3aKOHCIIEKTUPOBAHHBIX B XOJI€ JIEKIIMIA;

2) u3y4eHue JIUTepaTypsl, IpopadboTKa U KOHCTIEKTHPOBAHNE UCTOYHHKOB;
3) HOArOTOBKA K 3aIUTE MPAKTUYECKUX 3aHATUM;
4) TOArOTOBKA K IPOMEKYTOYHOM aTTECTALIUH.

[TepedyeHb METOANYECKHUX YKAa3aHUH JIJIS1 CAMOCTOSTEIBHON paObOTHI:

Tpubynckas P. M. MarepuanoBenaeHue: YdeOHOe Tmocobue K sabopaTopHOMY
NPaKTUKyMY U caMoCTosiTeNnbHOU padote. — Ilerponasnosck - Kamuatckuii: Kamuarl TV, 2018.
— 164c.YuebHoe nmocobue K 1abopaTopHOMY MPAKTUKYMY U CAMOCTOSITEIIbHON paboTe
COCTaBJICHO B COOTBETCTBUH C TPEOOBAHUAMHU K 0053aT€IbHOMY MHHUMYMY COAEP KaHUS
OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMBbI TOATOTOBKH 0aKajIaBpOB rOCyAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB BBICIIETO 00Opa3oBaHus 1Mo cnenuaibHocT:16.03.03
«XoJoauIbHas, KpUOTEHHAS TEXHUKA U CHCTEMBI )KU3HE00ECTIeUeHUS», OUHOUN U 3a09HON (hopM
oOyudeHus. PekomeH10BaHO K U3AaHUI0 yuyeOHO-MeToanueckuM coetoM Kamuatl TV (mporokon
Ne5 ot 16.03.19)

6.DOoH/T OLICHOYHBIX CPEJICTB VISl IPOBEICHUS IPOMEKYTOUHOM aTTecTaliu
00yJarouuxcs mo IUCHUTLITNHE
1. ATOMHO-KPHCTAITIMYECKOE CTPOCHUE BEIIECTB. TUIBI KPUCTALTHYECKUX PEUIETOK, HX
napameTpabl.
2. Kpucrammuzanust. [Tomumopdusm. AHH30TpOIHS.
3. MeTo/1bl UCTIBITAHUSL MaTEPHUAJIOB.
4. OCHOBBI TEOpPHH CIUTABOB. /larpaMma COCTOSHUS CIIJIAaBOB ¢ 00pa30BaHUEM HEOTPAaHHMUYCHHBIX
TBEP/IbIX PACTBOPOB.
5. JluarpaMMa COCTOSIHUS CIUIaBOB C MOJIHBIM OTCYTCTBHEM PACTBOPUMOCTH JIEMEHTOB
6. JlnarpaMMa COCTOSIHUS CIIJIaBOB C 00pa30BaHUEM OI'pPaHMUYEHHBIX TBEP/IBIX PACTBOPOB.
7. lnarpaMMa COCTOSIHUS CIUIaBOB C 00Opa30BaHUEM YCTOHYMBOIO XMMHUUECKOIO COETUHEHMUSI.
8. CBs3b CBOWCTB CIIJIaBOB C TUIIOM Juarpammsl. 3akoH KypHakosa.
9. TBepaoctb. MeToabl onpeiesICHUsI TBEPIAOCTH.
10. Inarpamma cocTostHUSA Kene30-yriepo. CTpyKTypHbIE€ COCTaBIISIOLINE
JKEJIEe30yTIEPOAUCTBIX CIUIABOB.
11. Cranu yrnepoauctsie. Kiaccudukanus no cTpykType U Ha3HaYeHHIO0, MapKHUPOBKA.
12. Yyrynsl. Knaccugukarms, MapKUpOBKa.
13. Ceperit uyryn. CTpyKkTypa, CBOWCTBa, TPUMEHEHHE.
14. KoBkuit uyryH. CTpyKkTypa, CBOHCTBa, IPUMEHEHHE
15. BolcokonpouHbIi YyryH ¢ MapoBUAHBIM rpaduToM. CTpyKTYpa, CBOMCTBA, IPUMEHEHHUE.
16. BeicOKOTIPOYHBIH YyT'yH C BEpMHUKYJISIPHBIM rpaduToM. CTpyKTypa, CBOHCTBA, IPUMEHEHHE.
17. Cranu nerupoBanusle. Kinaccuduxamus, MapkupoBKa.
18. OcHoBeI TeOpuu TepMuueckoit 06padotku. Buast TO, TexHoNOTHA.
19. 3akanka, TeXHOJIOTHS, Ha3HaYeHNE. Bunbl 3akamku. CTpyKTYpHBIE TPEeBpAIECHHS TIPH
3aKalke.
20.01ImyCcK, TeXHOJIOTHS, Ha3HaYeHue. Bupl otmycka. CTpyKTYpHBIE TTpEeBpaIIeHUs PH
OTITYCKE.
21. OTxuUT, BUIBI OT)KHUTA, TEXHOJIOTHS, HA3HAUCHHE.
22. Hopmanu3zaiusi, TEXHOJIOT s, Ha3HAUYEHHE.
23. XuMHKo-TepMuieckas oopadotka, Buasl X TO.
24. IlemeHTanus1, TEXHOJIOTHS, HA3HAUEHHE.
25. HutpoueMeHTalus, TeXHOJIOT S, Ha3HaUeHHE.
26. A30THpOBaHNE, TEXHOJIOTHS, HA3HAUCHUE.
27. bpon3bl. CocTaB, CBOMCTBA, MapKUPOBKA, TPUMEHEHHUE,



28. Jlatynu. CocraB, CBOHCTBA, MAPKUPOBKA, IIPUMEHEHHE.

29. AJTIOMHHHH U CILIaBBI HA €r0 OCHOBE (JIMTEHHBIE)

30. AJTTOMHHHMH ¥ CIUIaBBI HA €T0 OCHOBE (IeOopMHUpYyeMbIe, TEPMUYECKH YIIPOYHSIEMBIE)
31. AmoMUHUHN U CTIJIaBbI HAa €r0 OCHOBE (JehopMUpyEMbIE, TEPMUUECKU HE YITPOUHSEMBIE)
32. AHTUPUKINOHHBIE CIUIAaBhI (METANTNYECKHE, HEMETAITHUECKHE).

33. Kpurepuu x1a10CcTOUNKOCTH MaTepUATIOB.

34. XnamocTolKue CTalu.

35. XJtanocToMKMeE CIUIABEL.

36. Hemeramindeckue XIal0CTOMKHE MaTepUaIIbI.

37. CrnaBbl BBICOKOM MPOBOAMMOCTH, BBICOKOTO COIPOTUBIICHHUS.

38. MarHuTOMSTKHE CIUIaBbl, 001aCTH MPUMEHEHUSI.

39. MarHuTOTBep/IbIC CIUIABHI, 00JIaCTH PUMECHEHHUSI.

40. TepmorIaCTHYHBIC MTOJIUMEPHI. TepMOTLIACTHI.

41. TepmopeakTUBHBIE TOJIMMEPHI. PeakTormiacTsl.

7. Pexomenayemas qureparypa

7.1. OcHOBHas JIUTEPATYpA
1.1100 peo. Apzamacosa b.H. MatepuanoBeficHUE U TEXHOJIOTHS KOHCTPYKITMOHHBIX
matepuaioB. — M.: MI'TY um. H.D. baymana, 2009. — 460 c.
2.Cunoman I'"'M. MartepuanoBenenue. — M.: M3narenbckmii eHTp «Akagemusi», 2008. — 335 c.
3. @®emucos I' 11, Kapnmwan M.I"., Mamronun B.M. v np. MatepuanoBeieHie 1 TEXHOIOTHUS
KOHCTPYKLIMOHHBIX MaTepuasoB. - M.: Metamnyprus, 2001. —480 c.
7.2. lononHUTEIbHAS TUTEPATYpa
4. Jlanvcxuti A.M. u Op. TexHOIIOTHsI KOHCTPYKIIMOHHBIX MaTepuasioB. — M.: MammHocTpoeHue,
2002- 512 c.
5. Apzamacos b.H. Martepuanosenenue. — M.: MI'TY um. H.O. baymana, 2003. — 646 ¢
6. Jlaxmun FO.M., Jleonmvesa B.I1. MatepuanoBenenue. — M.: Mammnoctpoenue, 1990. — 320
c.
7. Iloo peo. M.JI. bepwimeuina, A.I". Paxwmaoma. MetaiioBefieHne U TepMuueckas o0paboTka
ctanu. — M.: Meramnyprus, 2001, - 393 c.
8. I1o0 peo. A.C. 3ybuenxo. MapodHuK cTajneil u crutaBoB— M.: MammHoctpoenue, 2003, - 783

8. Ilepeuensb pecypcoB HH(DOPMAMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHEeT»

l. DneKkTpoHHO-0MbIMoTeuHas cucrema «elLibraryy: [DnekTpoHHBIH pecypc]. - Pexxum gocryma:
http://www.elibrary.ru

9. MeTtoauueckue YKa3aHus OJid 06yqa101u1/1xc51 10 OCBOCHHIO JUCHUIIIIMHBI

MeTtonuka npenogaBaHus JaHHOM TUCIUIUIMHBI IPEATIONAracT YTEHUE JIEKIINHI,
IpOBEJCHNE JIaOOPAaTOPHBIX 3aHATUH, TPYNNOBBIX WU WHIUBUAYAIbHBIX KOHCYJNbTALUNA IO
OTJeNbHBIM (HanboJsee CI0XKHbBIM) crennduyeckuM mpobdiemam JTucHUIIuHbL [IpenrycMorpena
camMocCTosiTeNIbHAasE paboTa CTYAEHTOB, a TaKKe INPOXOXKAECHUE AaTTECTAl[MOHHBIX HCIBITAHUH
IIPOMEXYTOUHOM aTTecTaluu (3K3aMeH).

Jlekyuu NOCBAIIAIOTCA PACCMOTPEHUIO Han0oJiee BaXKHBIX KOHIENTYaJIbHBIX BOIPOCOB: O
CBOMCTBAX JKUAKOCTEH M ra3oB, 3aKOHAX TMIPOCTATUKH M Ia30CTaTUKU, KUHEMATUKU U T'MAPO-
ra30JMHAMUKH, O PEKUMAaX TEUEHHs JKUAKOCTEH M ra3oB, O MOTEPSX HAopa MpHU JBUKEHUU
KHUJIKOCTH WM Ta3a, O pacyeTax M 1oadope ruIpaBIndeckoro 000pya0BaHMs U THIPABINYECKUX
cucreM. B xozxe nekumit oOydaroumiuMcs cieayeT MOJrOTOBUTh KOHCHEKTHI JIEKLUIl: KpaTko,
CXEMaTHYHO, MOCIJIEA0BATENBHO (PUKCHPOBATH OCHOBHBIE TOJIOXKEHHUS, BBIBOJIBI, (POPMYIUPOBKH,
000011eHus; MMOMEYaTh Ba)KHbIE MBICIH, BBIACIATH KJIIOUEBBIE CJIOBA, TEPMHUHBI; MPOBEPSTH
TEPMHHBI, OHITHUS C NOMOIIBIO SHIMKJIONEANM, cIoBaped, CIPAaBOYHUKOB C BBIIHCHIBAHHEM
TOJIKOBAaHMH B TeTpaab, OOO3HAUYUTh BOIPOCHI, TEPMHHBI, MaTepHall, KOTOPBIH BBI3bIBAET
TPYAHOCTH, INOMETHTh M IONBITaTbCSl HAHUTH OTBET B PEKOMEHJyeMol muteparype. Ecin
CaMOCTOSITENILHO HE y/aeTcsl pa300paThCsl B MaTepuaie, Heo0X0AuMo chopMyIHpOBATh BONPOC
¥ 33/1aTh MPEMOAABATEINI0 HA KOHCYIbTALINH, HA JIJAOOPATOPHOM WJIM Ha MPAKTHUYECKOM 3aHATHH.



Ilenvto nabopamopnozo 3anamus SBISETCS TNPUOOPETCHHE OOYYAIOIIMMUCS OTBITA
peneHnst y4eOHO-UCCIIEIOBATEILCKUX M PEATBHBIX MPAKTUYECKHUX 33]a4 Ha OCHOBE M3YYEHHOTO
TEOPETUYECKOI0 MaTepHalia; SKCIIEPUMEHTAILHOE TIOTBEPKICHUE U MPOBEPKA CYIIECTBEHHBIX
TEOPETUYECCKHX TOJI0KCHUH, YMEHUE PEIIaTh MPAKTHUECKUE 3a/1aUH.

10. KypcoBoii TpoeKT - He IPEAyCMOTPEH

11. Tlepeuenpb nHGOPMALIMOHHBIX TEXHOJIOTUH, UCIIOIb3yEMbIX MTPHU OCYLIECTBICHUN
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, BKIII0Yask IepeueHb MPOrpaMMHOTI0 00ECTIeYeHHUS
¥ MTHPOPMAIIMOHHO CIIPABOYHBIX CUCTEM
1. http://hoster.bmstu.ru/~mt8/index.php?do=static&page=library - opunmanbHbIii caiT
kadeaper MTS8 ('"MatepuasioBeaenne") dhakynprera MT (MammHOCTpOUTEIbHBIC
Texnomorun) MI'TY um. H.D. baymana, Mockaa.
2.http://mt.bmstu.ru/kafmt13.php - opurmansueiii caiit kapeapsr MTS8 ("' TexHoJioruu
o0padoTku matepuanoB') ¢akynpreta MT (Mammnoctpourensubie Texunonorun) MI'TY um.
H.D. baymana, Mocksa

12. MarepuainbHO-TEXHHUYECKOE 00ECIICYCHHUE TUCITUTUINHBI
Jlyist mpoBeieHust 1a00paTOPHBIX PabOT HCIIONB3YIOTCS CIICUATM3UPOBaHHAs JTa00paTOpHs
«MarepuanoBeaeHue»1-204
- KOMIUICKT y4eOHO-HArJISIHBIX TOco0uit «MaTepuaaoBeeHue;
- 00BEMHBIC MOJICIIA METAJUIMYCCKON KPUCTAIUTHYECKON PEIICTKH;
- 00pa3Ibl METAJLJIOB (CTAJIM, YYT'yHa, IBETHBIX METAJJIOB U CIIJIAaBOB);
- 00pa3Ibl HEMETAIUTMYECKUX MaTepPHAaJIOB.

12.1 O6opynoBanue 1abopaTOpUM U pabOUUX MECT JabOpaTOPHUHU:
ObopynoBanue, mpuOOpPHl, HWHCTPYMEHTHI B COOTBETCTBHMU C pabodeil mporpamMmoit
JTUCIUILTAHBI (KOMILIEKT)

TBepmomep A ucnbITaHUS TBEPAOCTH 10 MeToxy bpunens (npecc bpunens) TM-2

ONEKTPOHHBIM MUKPOCKOII
ATnackl MUKPOCTPYKTYpP METAJIJIOB U CIIJIaBOB

TBepmoMep Ist MCTIBITAaHHUS TBEPJIOCTH METALIOB 1Mo MeTony PokBemna (mpecc Poksena)
TK-2

HedexTockor

Jletanu ¢ BUJIaMH XUMHKO-TepMHueckoi 00paboTku (komruiekt) OT-24

OOpa31ibl YepHBIX U IIBETHBIX METAJIJIOB U UX CILJIABOB

CTeHIbI AIeKTpOpaIuoMaTepHaioB

Meramnorpadguaeckne MUKPOCKOTIIBI

HInudoBanbHble CTaHKU

MydenbHas neub

CymunbHbIH mKad

Matepuansl Ui TPUTOTOBICHUS MHUKpouUIMQoB (HaxkmauHas Oymara, macra [oiiu,
pEaKTUBBI JUIsl TPABJICHUS

12.2. Pa3znatounblii MaTepuan
ATIachl MUKPOCTPYKTYP YEPHBIX U I[BETHBIX CILIABOB.
MeToaudeckue yKa3aHusl K BBITOJHEHUIO TaOOPATOPHBIX U CAMOCTOSITETFHBIX PadoT


http://hoster.bmstu.ru/~mt8/index.php?do=static&page=library
http://mt.bmstu.ru/kafmt13.php

12.3 IlepeueHp MNPOrpaMMHOTO OOECHEUEHHUs, MCIOIB3YEeMOT0 TIpPH  OCYIIECTBICHUHU
00pa3oBaTeNLHOTO MpoIiecca
[Tpu ocBOCHMU AMCUIUIUIMHBI UCTIONB3YETCS JIMLEH3MOHHOE TPOrPaMMHOE 00ecIieueHue:
- TEKCTOBBIN pemakTop Microsoft Word;
- naket Microsoft Office.



JlonoyiHeHHs1 M U3MEHeHHusl B pa0oyeil mporpamMme 3a / y4eOHbIi rojg
B paGouyto nporpamMmy o JUCHUIUINHE JUIsS. CHIEUAJIBHOCTH (Tei)
BHOCATCS CJIEYIOIINE JOMOTHEHUS U U3MEHEHMUSL:
JlonosHeHNs U U3MEHEHUs BHEC
(TOIKHOCTB, ®.1.0.,

MTO/TIHCH)

Pabouas nmporpamma MepecMOTpeHA u o100peHa
« » 20

Ha 3aCCa1aHuHn
TI.

3aBenyromuii kadeapoit

(moamnuce)
(®.1.0.)

Kadeapbl



