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1. llesu u 3212494 AU CIUILIHHBI

JlumoMupoBaHHbBIN OakanaBp B pe3yabTare YCBOSHUS AUCHUIUIMHBI « MeTammyprudeckast
TEIJIOTEXHUKA» JIOJKEH: - 3HATh OCHOBHBIE CITOCOOBI IEPEIauX TEIJIOTHI U X
3aKOHOMEPHOCTH, - YMETh IIPUMEHSATh YPABHEHHUS U CIIPABOYHYIO JINTEPATYPy AJISI pacyera
Pa3IMYHBIX 33]1a4 TEIJIOMacCOOOMEHA; - yMETh paCCUUTHIBATh TEMIIEPATYPHOE TOJIE U
TEIJIOBBIE TOTOKHU B TBEPABIX TEJAX, a4 TAKKE B MIOTOKAX )KUJAKOCTH U Ta3a; - 3HATh U YMETh
PacCYUTHIBATh BEJIMYMHBI, XapaKTEPU3YOLIME NHTEHCUBHOCTh IPOLIECCOB
TEMI0MaccOOOMEHa; - YMETh aHAJIM3UPOBATh PA3IMUHbIE (PAKTOPHI, BIUSIONIUE HA
IPOLIeCChl TEIIOMACCOOOMEHa, YMETh MaTeMaTH4eCKU C(hOpMYIHpPOBaTh KOHKPETHYIO
3a/1a4y TEIIoMaccoOOMEHa U BHITIOJHUTH €€ PellleHre MyTeM (PU3HUECKOTr0o WK
MaTEMaTUYECKOI0 MOJICJIIMPOBAHMS; - YMETh BBIIIOJIHATH TEIJIOBOM pacyer
TEIUI0O0OOMEHHBIX anmnaparoB. Teruiorenepanus: UMeTh IPEICTaBICHUE O HayYHOU
KJIacCU(PUKAIMH MeYei, mpoleccax TeIoreHepaluy B reyax, TeMIOBBIX pexXumMax padoThl
neyei-TernIoreHepaTopB U NMe4e-TerI000MEHHUKOB: - 3HATh U YMETh UCIIOJIB30BaTh
MaTepUaJIbHbIE U TEIUIOBbIE OalaHChl BBICOKOTEMIIEPAaTYPHBIX YCTAaHOBOK, X
KO03((PUIMEHTHI MOJIE3HOTO UCIOJIb30BaHUs, & TAK)KE PACXOJ BHEIIHETO TEIlIa Ha
IpOLIECCHl TP KOMOMHUPOBAHHOM MCIOJIb30BAHUM B TI€YaX Pa3IMYHbIX HCTOYHUKOB
DHEPI'UH; - UMETh HABBIKUA PACUETHBIX UCCIICJOBAHUN BPEMEHN HArpeBa Marepuasa B
neyax pa3IMuHbIX KOHCTPYKIIUH, pacyeTa TeIIOBbIX MOTeph yepe3 (yTepoBKY
BBICOKOTEMIIEPATYPHBIX YCTAHOBOK, YMETh NMOAOUPATh TEIIOU30JISILIMOHHBIE MaTepUaIbl
IPY KOHCTPYUPOBAHUU OOMYPOBKH BBICOKOTEMIIEPATYPHBIX YCTAHOBOK.

Kparkoe cogepkanue TUCHMIIIMHBI

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (xomneTeHIInn) oOyuenus no aucuurinae (3YHer)

3HaTh:- NPUPOAY XUMHUYECKUX PEaKIH,
MCIIOJIb3yEMbIX B METAJULyPrU4eCKUX
POM3BOACTBAX

VYMeTh:- CTPOUTH U aHAIN3UPOBATH MAaTEMAaTHUECKUE
MOJIEJIN TEIIOMAcCOIEPEHOCa, - OCYILECTBIATh
KOPPEKTHOE MaTeMaTHYEeCKOE ONMCaHNE
(GU3HYECKUX U XUMUIECCKUX SIBIICHUHT
TEXHOJIOTHYECKUX TPOLIECCOB, - PACCUUTHIBATH,
AHAJIM3UPOBATh U MOACIIUPO-BATH XUMUUYCCKUC U
[1K-5 criocoOHOCTBIO BEIOUPATh M MPUMEHATh  [(PU3MKO-XUMHUYECKHE TPOLIECCHI, TPOLIECCHI
COOTBETCTBYIOIINE METO/IbI MOICTTUPOBAHUS MaccoIepeHoca, POHC-XOASIINE B
(GU3MUECKUX, XUMUYECKHUX U TEXHOJIOTHYECKUX  [TEXHOJOTMYECKHX Ipolieccax Me-pepadoTKH
IIPOLIECCOB (oOorarieHuns1) MUHEPAJIBHOTO CHIPBSI, TPOU3BOJCTBA
1 00paOOTKY YEPHBIX M [IBETHBIX METAJUIOB,

Bianets:- HaBbIKaMU pacyeTa MpoIeccoB
KOHBEKTHMBHOIO TEIJIO- U MACCONEPEHOCA, IEPEIAYN
TeI1a U3TyYCHUEM U MOJIEKYIISIPHOMN
TEIUIONPOBOJIHOCTHIO, - METOAAMU KOMITBIOTEPHOM
rpaduKu, METOIaMH aHAJIW3a ¥ YUCICHHBIMHU
METOAaMU, BBIYUCIUTEIIBHOW TEXHUKOW IPH
[peleHNY PUKJIAAHBIX 33714 B 00J1acTH
npohecCHOHAIBHON IeITEeIbHOCTH, - OCHOBHBIMU




(U3UKO-XUMUUECKUMHU pacueTaMu
METAJIIIypru4eCKHUX IIPOLIECCOB, - HABBIKAMU
pacdeTa IpoLeccOB KOHBEKTUBHOIO TEILIO- U
MacCoIepeHoca, epeaad Tersia U3ay4eHueM U
MOJIEKYJISIPHOM TEIIONPOBOJHOCTBIO,

T1K-4 roTOBHOCTBIO UCIIOJIB30BaTh OCHOBHBIE
TOHATHS, 3AKOHBI ¥ MOZEIN TEPMOJANHAMUKH,
XUMHYECKON KMHETUKH, IEPEHOCA TEIIA K MaCChl

3HaTh:- MeTONbI MU hepeHITnaNTBHOTO U
I/IHTeraJ'II)HOFO I/IC'-H/IC.]'IGHI/II\/'I, TeOpI/IIO

b depeHIMaNbHBIX YPaBHEHUH 711 TOCTPOCHUS U
aHaIM3a MaTeMaTHYeCKUX Mojelied IBICHUN 1
TEXHOJOTUYECKUX MPOLECCOB, - 3aKOHBI U MOHATHUS
(bU3MYEeCKOM XUMUH TSI aHATH3a
METAJLTyPrU4eCKUX MPOIIECCOB, - MPUPOLY (Pa3oBBIX
paBHOBeCI/II\/'I B MeTaﬂﬂprquCKI/IX cucremax, -
OCHOBHBIE 3aKOHOMEPHOCTH MPOLIECCOB MEPEHOCA
TEIJIa ¥ MacChl, - OCHOBHBIE 3aKOHOMEPHOCTH
XUMHUECKUX U (U3UKO-XUMUYECKUX MPOIIECCOB,
MTPOIIECCOB MAacCOMEPEHOCA MPUMEHUTETHHO K
TEXHOJIO-TUYECKUM TIpolieccam, arperaram u
000pyIOBaHUIO TIEpepadOTKH (0OoTaIeHNs)
MUHEPATLHOTO CHIPhS, IPOU3BOJICTBA U 00padOTKH
qepHBIX 1 OBCTHBIX MCTAJIJIOB

YMeETh:- PAaCCUUTBIBATD U aHAJIM3UPOBATH
XUMHUYECKUE U (PU3NKO-XHUMUYECKHE MTPOLECCHI,
MPOLIECCH MACCONEPEHOCA, MPOUCXOAAIINE B TEX-
HOJIOTMYECKUX IMpolleccax nepepadoTKu
(oboramenus),

BrnaseTs:- METOaMU KOMITBIOTEPHOH rpaduky,
METOAAMM aHAJIN3a U YUCIICHHBIMU METOJIaMH,
BBIYMCIINTEIILHON TEXHUKON IIPU PELICHUN
NPUKJIAJHBIX 3a/1a4 B 00J1aCTH NpOoQeCCHOHAIbHON
eI TEIbHOCTH, - OCHOBHBIMH (PU3UKO-XMMHUYECKUMHU
pacyeTaMy METAJIIyprHYECKHUX IPOLIECCOB,

[TK-10 cnocoOHOCTBIO OCYIIECTBIISAT U
KOPPEKTUPOBATh TEXHOJIOTUYECKHUE MTPOLIECCHI B
METaJUTypruu U MaTepruasooopadboTke

3HaTh:- OCHOBHBIE MTOHATHS, IIPUHIUITEL 1
TEXHOJIOTHH B METAJUTYPTHH, - OCHOBHBIE (DOPMYIIBI
Y METOJIMKH PACUETOB METAJLTYPTrHUECKHUX Tedei 1
000pyIOBaHuUs, - OCHOBHBIE 3aKOHOMEPHOCTHU
TEXHOJIOTHYE "CKHX MPOIECCOB IS TIOBBIICHHS

AP PEKTUBHOCTH NMPOU3BOJCTBA YEPHBIX METAIJIOB
- OCHOBBI TEOPHH aBTOMAaTHYECKOTO yIpaBJie-HUs

YMeTh:- MOIb30BATHCS MPUHLIUIIAMU Pa3padOTKH
TEXHUYECKHX PEIICHUI U TEXHOIOTUi B 00IacTu
METAJTypIHH, - ITOJIb30BAThCSl HAYYHO-TEXHUYECKOU
1 TEXHOJIOTUYECKOM TOKyMEHTAlUEH, -
AQHAJIM3UPOBATh KOHCTPYKLIUH COBPEMEHHBIX IT€Yei
U UX DJIEMEHTOB JJIs IPAKTUYECKOT0 UCIIOJIb30BAHMS
B METAJTYPru4e€CKOM MPOMBIIIIEHHOCTH

BJ'IaI[eTBI- MCTOAaMU paCy€Ta MIUXTHI K ITJIaBKE,
KHUCJIOPOAHO-KOHBCPTCPHBIX,
DJICKTPOCTAJICTINIIABUJIBHBIX 1 MAPTCHOBCKHX IICXOB,

ITK-1 crmocoOHOCTHIO K aHANIN3Y U CUHTE3Y

3HATh:- OCHOBHEIC MOHATHA, TPUHIUIILI 1
TCXHOJIOT'MU B MCTAJUIYPIuH, - OCHOBHBIC q)OpMYJ'IBI
1 MCTOJAUKH PACYCTOB, - OCHOBHBIC 3aKOHOMCPHOCTHU
TCXHOJIOTHYCCKUX IIPOLCCCOB

'YMETh:- MOJIb30BAThCSl HAYYHO-TEXHUYECKOU U

TEXHOJIOTUYECKOM JIOKYMEHTALHEH, -




AQHAJIM3UPOBATh KOHCTPYKLIUU COBPEMEHHBIX IT€4eil
U UX DJIEMEHTOB JJIs IPAKTUYECKOI0 UCIIOIb30BAHMS
B METAJIIyPru4eCKOM IPOMBIIITIEHHOCTH

Brnasers:- METOIaMU CUHTE3a OCHOBHBIX
TEXHOJIOTHH MPOMU3BOJICTBA CTAJIH, - CIIOCOOOM
BbIOOpA ONTHMAJIBHBIX PEKUMOB IUIABKU U
TEXHOJIOTUH MaTepuanooOpaboTKu

OIIK-1 roTOBHOCTBHIO MCIIOIB30BaTh
(dhyHIaMeHTaIbHBIE OOIICHHKEHEPHBIC 3HAHUS

3HaTh:- MATEMAaTUYECKUE METOObI UCUHUCICHUN JJIA
MOCTPOEHUS M aHAJN3a MaTeMaTHUYeCKUX MOJIENECH; -
OCHOBBI HTHPOPMAIIMOHHBIX TEXHOJIOTHUH; -
OCHOBHBIE SIBIICHUS U 3aKOHBI XUMUU, PUBUKH U
q)HSquCKOI\/JI XUMHHU; - OCHOBHBIC 3aKOHOMECPHOCTH
MPOIIECCOB TeHEPALINU U TIEPEHOCA TETUIOTHI,
JABVDKCHUA )KUAKOCTHU U Ta30B IPUMCHHUTCIIBHO K
TEXHOJIOTMYECKHUM arperaraMm YepHOH U 1IBETHOM
METAJUTyPTHH, - OCHOBHBIC 3aKOHOMEPHOCTH
XUMHUECKUX U (U3UKO-XUMUYECKUX MPOIIECCOB,
MPOIIECCOB MAaCCOTEPEHOCA IIPUMEHUTEIEHO K
TEXHOJIOTMYECKHUM IIpolieccaM, arperaraM u
000pyno-BaHuUIO nepepadboTku (0OOoTaIIeHHS)
MUHEPAITLHOTO CHIPBS, TPOU3BOJICTBA U 00padOTKU
UCPHBIX U IBETHBIX MCTAJLJIOB,

YMETb:- IPUMEHSTh IPOTpaMMHOE oOecTieueHe s
pEIlIeHNs] TUTIOBBIX 3a/1a4 MPOU3BO/ICTBA -
BBITIOJIHSTH YEPTEXKH JI€TaJIe U 2IIEMEHTOB
KOHCTPYKIIHI, - pACCUUTHIBATH U aHAJIM3UPOBATH
MPOLIECChl TOPEHMSI TOIUIMBA U TEIJIOBBICICHNUS,
BHEIITHETO U BHYTPEHHETO TEIJIO0OMEHa B Mevax
[Pa3JIMYHOTO TEXHOJIOTMYECKOTO Ha3HAYEHMUS,
BBIOMpATh pallOHATbHBIE TEMIIEPATyPHBIE U
TEIJIOBBIE PEKUMBI PA0OTHI METAJLITYPIHUYECKUX
neuel, - aHaTM3UPOBaTh (Pa3zoBbIe IPEBPAIICHHS
[IPY HarpEBaHUU U OXJIAXKJICHUH CILJIABOB, -
onpeaensaTs Gu3NYeCcKre U MEXaHUYEeCKUEe CBOMCTBA
MaTepuasoB IPU Pa3IMYHbIX BUJaX UCIBITAHUH,

Brnasers:- METO1aMU KOMITBIOTEPHOM rpaduky; -
HaBbIKAMHU pabOTHI C COBPEMEHHBIMU
[IPOrPaMMHBIMU YCTPONCTBAMH; - METOJJAMHU

aHaIn3a TCXHOJOTHUYCCKHX ITPOLECCOB

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMNX TUCIIATUINH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCIEMYIONIMX AUCITATLINH,
BUJIOB paboT

b5.1.05.01 Anrebpa u reomeTpus,

J1B.1.02.01 TeruiomaccooOMeH B mpoiieccax u
MaTepuaniax,

B.1.11 BBenenue B HanpaBieHHEe OJTOTOBKH,
B.1.06.01 Heopranuueckast Xumust

b.1.15 MarepuanoBenenue,
B.1.10.01 Metamutyprus 4epHbIX METAJIOB,
B.1.13 ToriuBo u orHeynopsl

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHHWAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PE3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:




Jucnuminna

TpeboBanus

b5.1.05.01 Anrebpa u reomeTpus

'YMeTh pemarh 3a/1auu ¢ HHTeTrpalaMu U
nudepennmanamm

B.1.06.01 Heopranuueckas xumust

3Harh TabnuIly Meneneena, mpoIecchl OKUCICHUS
Y BOCCTAHOBJICHHSI METAJIIOB

J1B.1.02.01 TerutomaccooOMeH B mporieccax u
MaTepuazax

3HaTh IpOoHCCChI IE€pEaavun TCILIa.

B.1.11 BBenenue B HanpaBjieHHE TOATOTOBKH 3HaTh 001I1Ee BONPOCH METAJTYprUU

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6m1as TpyA0€eMKOCTh TUCIUIUIMHBI cocTaBiseT 4 3.e., 144 4.
Pacrnipenenenue o cemectpam
N Bcero B Hacax
Bun yueonoi padoret 4acoB Howmep cemectpa
4

O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyOoumopHhvie 3auamusi: 64 64

Jlexuunu (JI) 32 32

[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WIN) IPYTHE BUJIBI 16 16
aynuTopHbIX 3aHsaTui (I13)

Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 80 80

Kypcosas Iza60Ta. PacueT nsTH30HHOM TOJIKATEIBHOM 35 35
METOIUYECKON TICUH.

Pacuer ropenust TomnuBa 1 auadaTnyeckon TeMnepaTyphl 15 15
rOpEHUSI.

TernnoBoit pacuer JICII 25 25

JloMeHnHbIe ITeun 5 5
Bu uToroBoro KOHTpois (3auet, Aud.3a4eT, SK3aMeH ) - sk3ameH, KP

5. Coneprkanue TUCHMILIIMHBI

O0beM ayTUTOpPHBIX
Ne 3aHATUHN 110 BUJAM B
basiena HanmeHnoBanue pa3aenoB IUCHUIUIMHBL qacax
Bceero |[JI| I13 | JIP
1  [Quepropecypcsl Poccun u mupa 1 110 0
) OCHOBHBIE TIOJIOXKEHUSI 001I1eH TeopuH neyeil. mporecchl 1 11 o 0
TeIIoreHepaun
3 PauaiioHHBIM 1 KOHBEKTUBHBIN PEXUMBI pabOTHI IIeueit 1 11 o 0
TEII000MEHHHUKOB.
4 |OCHOBHBIE OTHEYIIOPHBIE MaTEPHUAJIbI, MPUMEPSIEMbIE B KOHCTPYKIIUAX 12 21 4 6
5 MatepruaibHBINA U TEIUIOBOM OanaHc neueid. Mcmonb3oBanue 7 1l 6 0
0aaHCOBBIX YpaBHEHUH JUI aHaIM3a pabOThl M PACYETOB MEUEH.
6  |OcobeHHOCTH KOHCTPYKIIMU HarpeBaTebHbIX U TUIABMIIBHBIX Ie4Yel 1 1| O 0
7 MeTonnuyeckue ToaKaTeabHble eud. Metonndyeckne neuu ¢ 12 2| 6 4
[1ararolUM NoaoM. PoirkoBble Meydu.
8  |HarpeBarenpHble KOJO/IIbI, OTAIUIMBAEMBIE U3 LIEHTPA MOAMHBI. 1 110 0




HarpearenbHble KOOI C BEPXHEW FOPEIIKON
9 KosnmakoBble ¥ IPOTSHKHBIE TEPMUYECKHUE MU 151 00paboTKH ) 51 o 0
CTaJIbHOM JICHTHI B 3aIIUTHON aTMocdepe
10 |IomeHHBIE MTEYH. 2 210 0
1 MapTeHOBCKHE U IByXBaHHbIE nieur. KucimopoaHeie kKoHBEpTEpA. ] 4l 0 4
JlyroBoie cTanerniaBuIbHbIE TIEYH.
12 |CekuMOHHBIEC €YU CKOPOCTHOTO HarpeBa 1 1[0 0
13 [DnekTpornedHast ycTaHOBKA, €€ OCHOBHBIE AJIEMEHTHI 3 1[0 2
14 |DnexTpuyeckue rne4yu CONpOTUBIEHUS MPSIMOT0 U KOCBEHHOIO Harpena 2 21 0 0
15 Bonooxiaxaaemble 3JIEMEHTBI B KOHCTPYKIHAX 1 i1l o 0
BBICOKOTEMITEPATYPHBIX YCTAHOBOK
Pacxo/1 BHEIIHETO TeIUIa Ha MPOIIECC, B TOM YHUCIIE TP HAJTUYUU
16 [BHyTpeHHHMX HCTOYHHMKOB TEILUIOBBIJENICHHS B 00padaTbIBaeMbIX 2 210 0
MaTepuaiax Ipu MpeaBapuTeIbHOM Harpese.
KoaddunmeHT mone3Horo Terionconb30BaHus B Iedax Mpu
17  |KOMOMHMPOBAHHOM MCIIOJIb30BAHUHU B HUX PA3IMYHBIX UCTOUHHKOB 2 210 0
Teruia.
18 M3MeHs1eMOCTh YpaBHEHUI TEILIOBOTO 6amanca u repmuyeckux KII/ B ) 21 o 0
3aBHCHMOCTHU OT PACCMaTpPUBAEMOM 30HBI IIEYH.
19 [IprMeHeHne B KaueCTBE OKUCIUTENS TOIIMBA KUCIOPOia B 1 1l o 0
[UIABWJIBHBIX U HarpeBaTeIbHbBIX IeYax
20 [Kiaccuduxanus ropesoyHbIX YCTPOUCTB, 001aCTH UX TPUMEHEHUS 2 21 0 0
5.1. Jlekuumn
Ne Ne Kox-
nexuuulpasena HaumeHnoBaHue nim KpaTkoe coepKaHue JIEKIIMOHHOTO 3aHATUS BO
4acoB
1 1  [Duepropecypcsl Poccuu u mupa 1
1 2 |OcHOBHBIE TTOJIOKEHHSI OOITIEH TEOPUH TIEUCH. TTPOIIECCHI TeTIOTEHEPpaIluy 1
2 3 |PaguanoHHBIN U KOHBEKTUBHBIN peXUMBbI paOOTHI Meyell TenI000MEHHUKOB. 1
3 4 OcHOBHBIE OTHEYIOPHBIE MaTepuabl, IpUMepsieMble B KOHCTPYKIIMSIX )
BBICOKOTEMIIEPATYPHBIX YCTAHOBOK, MX CBOMCTBA U METOAMKA Moadopa
4 5 MateprallbHBIN U TETUIOBOM OanaHc neuyeil. Mcnonb3oBanue 6anaHCOBBIX 1
ypaBHEHMIA JJIs1 aHaIM3a paObOTHl M PACYETOB MEYECH.
5 OCcOOEHHOCTH KOHCTPYKITMH HAarpeBaTEIbHBIX U TUIABUIIBHBIX NeYei 1
6 7 MeTtonnuyeckne ToaKaTeabHble edd. MeTonyeckre Neun ¢ MararoliuM MOJOM. )
PosrkoBbIE eYn.
7 ] HarpesatenbHbie KOJIOZILIbL, OTAILTHBACMBIE U3 LIEHTPA IOJMHEL. HarpesatenbHbie 1
KOJIOZIIbI C BEPXHEHN TOPENIKON
2 9 KonmakoBble U MPOTSKHBIE TEPMUYECKUE TIeUH A1 00pabOTKHU CTAIbHOI IEHTHI B 5
3alUTHON aTMocdepe
9 10 |[lomeHHble nieun. 2
10 1 MapTreHoBCKuUE U IByXBaHHbIE ITeud. Kucinopoansiekonseprepa. Jlyroseie 4
CTaJIeIyIaBUIbHbIE TIEYH.
11 12 |CekuuoHHBIE TIEYH CKOPOCTHOTO HArpeBa 1
12 13 |DnexTponeyHasl yCTaHOBKA, €€ OCHOBHBIE AJIEMEHTHI 1
13 14 |DnexTpuyeckue 1eyn CONnpOTUBIEHUS MPSMOT0 U KOCBEHHOTO HarpeBa 2
14 15 BonooxiiaxaaeMble 3JIEMEHTBI B KOHCTPYKIMSX BBICOKOTEMIIEPATYPHBIX 1
yCTaHOBOK
19 16 |Pacxoj BHEIIHEro TeIJjia Ha MPOLIeCcC, B TOM YHCIIE NPU HAIWMYUN BHYTPEHHHUX 2




VCTOYHHUKOB TETUJIOBBIJICICHUS B 00pabaThIBaeMbIX MaTepHajax npu
[IPEBaPUTEILHOM Harpese.
20 17 Koa(puireHT noae3Horo Teraonconb30BaHus B iedax Mpu KOMOMHUPOBAHHOM 5
VCIIOJIb30BaHUM B HUX PA3JIMYHbBIX HCTOYHHKOB TEILIA.
21 18 M3MeHAEMOCTb ypaBHEHUN TETIOBOrO 6ananca u repmuyeckux KII/I B )
3aBHCHMOCTHU OT PacCMaTpUBAEMOM 30HBI IIEUH.
2 19 [IprMeHeHne B KaueCTBE OKUCIUTENS TOIUIMBA KUCJIOPO/ia B IUIABUIIBHBIX U 1
HarpeBaTeIbHBIX IeYax
23 20 [Knmaccudukamus ropeIouHbIX YCTPOUCTB, 00JIACTH UX MPUMECHECHHS 2
5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
HaumenoBaHMe WM KpaTKO€e COAEPKaHUE MPAKTUYECKOTO 3aHATUS, CEMUHApa BO
3aHATHA[PA3IENA)
4acoB
1 4 OcCHOBHBIE OTHEYIIOPHBIE MaTepUabl, IPUMEPSIEMbIE B KOHCTPYKIIMSX 4
BBICOKOTEMIIEPATYPHBIX YCTAHOBOK, MX CBOMCTBA U METOJMKA MoJ00pa
) 5 MarepuabHbIN 1 TETJIOBOW OanaHc neueid. Mcronb3oBaHue 6a1aHCOBBIX 6
ypaBHEHMH /IS aHajm3a paboThl U PacuyeToB Meuei.
3 7 MeToauueckue ToJIKaTeNIbHbIe Te4d. MeTonnYecKkne Neun ¢ mararoiimM MMoI0M. 6
PosnkoBbIe nieun.
5.3. JIaboparopHbie padoThI
Ne Ne Kox-
HaumeHnoBaHMe Win KpaTKoe cofiepkaHue 1a00opaTopHOi paboThl BO
3aHATUSA[pa3Iena
4acoB
1 4 |OcHOBHBIE OTHEYTIOPHBIE MAaTEPHUAIIBI, TPUMEPSEMBIE B KOHCTPYKIUAX 6
’ 7 MeToauueckue ToJIKaTeNIbHbIe Te4d. MeTonnYecKkne Neun ¢ MararoiiM MMOI0M. 4
PosnkoBbIe nieun.
3 1 MapTeHOBCKHE U JBYXBaHHbIE nleun. Kuciopoansle kouBepTepa. [lyrossie 4
CTaJICIJIaBUJIbHBIE TIEUH.
4 13 [DnekrporneyHasi ycTaHOBKA, €€ OCHOBHBIE AJIEMEHTHI 2

5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brinonaenaue CPC

Bun paboTh! 1 conmepkanue 3aaHus

Crincok nureparypsl (¢ yKa3zaHUEM
pa3ziesnos, IIaB, CTPaHMI)

Koin-Bo yacos

Kypcosas pabota. Pacuet naru3oHHoM
TOJIKATEIbHOM Meun.

Teimuak B.M., I'ycoBckuii B.JI. Pacuer
HarpeBaTeIbHbIX U TEPMUYECKHUX MEUECH.
CnpaBounuk. —M.:Metamnyprus, 1983.
Crenannosa JI.I. Pacuet HarpeBaTenbHbIX
nedeid: YueOHoe mocobdue AJig KypcoBOro 1
JTUTUUIOMHOTO TPOEKTHUPOBAHUS. —
Uensounck: UI'TY,1989

35

Teopernueckure BOPOCHI O YCTPOUCTBY
TOMEHHO ITeYn

B.U. Koporuy, C.I'. BpaTunkoB
MeTamtyprusi 4epHbIX METAILIOB. — M.:
Metamnyprusi, 1987

Pacuer r a3006pa3Horo " XHUIKOIro TOIJinBa

TenorexHU4eCKHe pacueTsl
MeTaiTyprudeckux nedei/ SI.M.Topron
b.®. 300HuH u ap. —M.: metamutyprus. 1993

15




Psi60B, A. B. Pacuet nporecca
AIIEKTpoIUIaBKu Yueb. mocooue A. B. Psa6oB,
1. B. YymaHoB; @eznep. areHTCTBO 110
Teruooit pacuet JICII oOpazoBanuio, FOx.-Ypai. roc. yH-T, 25
3natoyct. ¢, Kad. O6mr. meramtyprus;
HOVYpI'Y. - Uensiounck: U3natenscTBO
HOVYpI'Y, 2005. - 175 c.

6. UnHOBaMOHHBbIE 00pa30BaTe/ibHbIEe TEXHOJIOTUH, HCI0JIb3yeMble B y4eOHOM
npouecce

VHHOBaIIMOHHBIE (POPMBI Bun pabotst Komn-Bo
o Kparkoe onucanne
y4eOHBIX 3aHATUI (JI, 113, JIP) ayJl. 4acoB

KosnnekTrBHOE 00CyX1eHUE
[IpakTrueckue 3aHATUL
TTCKYCCHS HOJTYYEHHBIX Pe3yIbTaToB M0CIe 16
U CEMHUHapPbI
perieHus 3aau

CoOcTBEHHDBIE HHHOBAaIIlMOHHBIC CIocooObI 1 ME€TOAbI, UCITOJIB3YEMbBIC B
06p33OBaTeHLHOM nmpomecce

He npenycmoTpenbt

Hcnonp3oBanue PE3YyJIbTAaTOB HAYYHbIX HCCHCI[OBaHHﬁ, IMPOBOAUMBIX YHUBCPCHUTCTOM, B
paMKax I[aHHOf/'I JUCHUIIIIMHBI: HCT

7. ®onj oneHouHbIX cpeacTB (POC) niis NpoBeAeHUs TEKYIIEro KOHTPOJIA
ycreBaeMoOCTH, IPOME:KYTOUHOI aTTecTalMu [0 UTOraM OCBOEHUSI JUCHUNIMHBI

7.1. IllacnopTt ¢oHIa OLIEHOYHBIX CPEACTB

Bun xoHTposs

HaumenoBanue paznenon NoNe
KonTponupyemas komnerenuus 3Y Hel (BKiTIOUAs .
JUCIUTUTUHBI .\ |3amaHuit
TEKYILUI)
OCHOBHBIE OTHEYTIOPHBIE OIIK-1 roTOBHOCTBIO UCITIOJIB30BATh
MaTepHabl, IPUMEPSIEMbIC B dbyHIaMeHTaIbHbIE 0OIEUHKEHEPHBIC Tect 1
KOHCTPYKIIMSIX 3HaHUsA
ITK-4 roTOBHOCTBIO UCIIOIB30BaTh OCHOBHBIE
Oco0eHHOCTH KOHCTPYKIIUU
MOHSITHUS, 3aKOHBI U MOJIENIA TEPMOJUHAMUKH,
HarpeBaTesIbHbIX U IJIABUIIbHBIX . Tect 2
. XUMHUYECKOI KHHETHKH, TIepeHoca Teria 1
nevei
Macchl
MapTeHOBCKHE U JBYXBaHHbIE
neun. Kucnopoasele koHBeprepa.
PO PTPA- MTK_1 cnocobroCTBIO K aQHAJIN3y U CUHTE3Y Tect 3

I[}/I‘OBBIG CTaJICIIIIaBUJIbHBIC
TICYH.

[TK-10 cnocoOHOCTBIO OCYIIECTBIATh U
Bce paznenst KOPPEKTUPOBATh TEXHOJIOTUYECKHUE MPOLECChl|  DK3aMeH 4
B METAJUTypruy U MaTepruaiooopaboTke

Metonnueckue TonkarenbHbele |I[1K-5 cnoco6HOCTBIO BHIOMpPATh U TPUMEHSITh

3armura
neyn. MeTtoaudeckue rmeyu ¢ COOTBETCTBYIOIIHE METOIBI MOAECITUPOBAHUS UDCOBOI 5
[IATAOIUM HOA0M. POJIMKOBEIE (GU3HYECKUX, XUMUICCKUX H y£1)60TLI
IIEYH. TEXHOJIOTMYECKHX MPOIECCOB P

7.2. Buabl KOHTPOJIs1, IPOLEXYPbI NPOBeAeHNs], KPUTEPUH OlleHMBAHUSA




By, [Ipouenypsl npoBeaeHUS U
A POHCAYPRI IPOBEA Kpurepuu onennBanus
KOHTPOJIS OLICHUBAHHUS
3aYTEHO: €CJIM OTBEYEHHO NMPABUIIBHO OT 8 110 12
Tect coctout u3 12 Bonpocos.
BOIIPOCOB
Tect [TpoBoauTcs 20 MUHYT 110 ABYM
He 3auTeHo: eciu OTBEYEHHO MPAaBWIILHO MEHBIIE §
BapuaHTaM
BOIIPOCOB
Tecr Tect cocotut u3 6 BonpocoB Ha 10 (3auTeHO: eciiv OTBEYEHHO 4 MPaBUIIbHBIX OTBETA
MUHYT He 3auTeHo: eciu 0OTBEYEHHO MEHbIIE 4 OTBETOB
3auTeHO: €CJIM OTBEYEHHO Ha § MPABUIIHHBIX
Tect coctout u3 10 Bonpocos Ha 15
Tect BOIIPOCOB
MUHYT
He 3auteHo: eciu He OTBEYEHHO Ha 8 BOIIPOCOB
Otnuuno: Eciy npaBUIIbHO TPOU3BEIEH pacyeT
BCEX PA3/EJIOB U MTPaBUIILHO OTBEYEHHO HA 3
TOTIOJTHUTENBHBIX BOIIPOCA
Xopomo: Ecinu mpaBHIIbHO MPOU3BEECH PaCYET BCEX
amura pa3qeoB U MPABUJIBHO OTBEUYEHHO Ha 2
VDCOBOG KypcoBas pabota 3amumiaercss Ha  |JOMOJHUTENBHBIX BOIPOCa
y£6OTLI 3a4eTHOHN Heaeu 'YIOBIETBOPUTENBHO: ECIu MpaBUIIBHO MPOU3BEICH
p pacdeT BCeX pa3JesioB M MPAaBUIBHO OTBEYEHHO Ha |
TOTIOJTHUTEBHBIX BOIIPOCA
HeynosnerBopurensHo: Eciiu npaBuibHO
MPOU3BEJICH PACUET BCEX Pa3/I€NIOB U HE MPABUIBHO
OTBEUEHHO Ha BCE JONOJIHUTENbHBIE BOIIPOCA
OmnnuHo: [IpaBunpHO OTBEYEHO HA 4 Bompoca
DK3aMeH MPOXOAUT 1o Omineram, B |Xopoto: [IpaBunsHO 0TBeueHO Ha 3 Bompoca
SK3aMEH OuseTe yeThlpe TEOPETUYECKUX  |YoBieTBopuTeabHO: [IpaBuiibHO OTBEUEHO Ha 2
Bonpoca. Ha moaroroBky naercs 40 [Bompoca
MHHYT. HeynosnerBoputenbHo: OTBEUeHO MEHbLIE 2
BOIIPOCOB

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS

Bun xonTpons

Tunossie KOHTPOJIbHBIC 3aJaHUs

—

H
2
3
4

5

Konepropsl

Tect

COBpr P00 WrNO0 T >

A WN —

a CKOJIBKO TPYIIIT MOXHO pa3efuTh BCE MPOMBIIIIEHHOE 000pyaoBaHue?

Uro sBiIsieTCs IPUMEPOM IN€UEH-TEIIOr€HEPaTOPOB?

. MHAYKIMOHHBIE HAaIPEBATEIbHbIE U IUIABUIBHBIE I1€4YH

. TIeYH KMITALLIETO CII0s JUIsl 00KUTa CYIb(PHUI0B IIBETHBIX METAJIJIOB
. TIe4 JJIs TUTABJICHUS METAJIJIOB U CILJIaBOB

. TIeYM JIUT HarpeBa U3EJHi MoJ MPOKATKY, KOBKY, IITAMIIOBKY

. CKOJIBKO CyIIECTBYET HCTOYHUKOB IIOJTyU€HUs Teria?

4. Kakne Marepualibl Ha3bIBalOT OTHEYTOPHBIMMU:

A. OTHEYNIOpPHBIMH Ha3bIBAIOT TAKHE MaTepUabl, KOTOPbIE MOTYT KOPOTKOE BPEMSI
[IPOTUBOCTOSTH BO3/IEHCTBUIO BHICOKMX TEMIEPATYP, HE Pa3pylIasiCh.

B. Or HCYIMOPHBIMHA HA3bIBAOT TAKUC MAaTCPUAJIbl, KOTOPBIC MOTYT JJIMTCIBHOC BPEMA
[IPOTUBOCTOSTH BO3/IEHCTBUIO BEICOKMX TEMIEPATYP, HE Pa3pylIasiCh.

C.Or HCYINNOPHBIMHA HA3BIBAKOT TAKUC MAaTCPUAJIbl, KOTOPBIC MOT'YT JJIMTCIBHOC BPECMA




[IPOTHBOCTOSTH BO3ICUCTBUIO HArPy30K, HE pa3pyIlasch.

D. OrHeynopHbIMH Ha3bIBAIOT TAKKE MAaTEPHAIIBI, KOTOPBIE MOTYT JITUTEILHOE BPEMs
[IPOTHBOCTOSTH BO3ACHCTBUIO arpeCCUBHBIX CPEJl, HE Pa3pyLIasiCh.

5. I'me npuMEeHSIIOT OTHEYTIOPBbI:

A. JIng coopyxeHust pabounx Kamep medei, A pyTepoBKH KOBILEH

B. B crpoutenbcTBe

C. B mexaHuke

6. ITo CKONBKMM TIpU3HAKaM KIacCU(UITMPYIOTCS OTHEYTIOPHBIC MaTepPHAIbI:

a CKOJIBKO I'pyIIIl IMOAPa3ACIAOTCA OTHCYIIOPEI [0 OTHECYIIOPHOCTHU:

SESE=R=ReReR=R=
SRV I NP a sV oI o N

8. [lInakoycToN4nMBOCTH-

9. IlocrosiHCTBO 0OBEMaA —

10. ITpuBeauTe mpruMep ra3000pa3HOTO €CTECTBEHHOTO U UCKYCCTBEHHOTO TOTUIMBA
11. Mo cnoxxHOCTH (hOPMBI OTHEYTIOPHBIE U3/IETHS Pa3IeISIOTCS Ha —

12. Kakyro Temneparypy MOTyT BbIIEPKUBATh OTHEYTIOPBI BBICOKOOTHEYTIOPHBIE
OTHEYIIOPHOCTH

A. 1580

B. 1770

C. 2000

[TpakTudeckast Nel orHeymnopsl, TOIJIMBO U pereHeparms.docx

Tect

Bapuanr 1

1. /15 4ero mpuMEeHSIFOT HarpeBaTeIbHbIE KOJTOALbI?

A. Harpes nepes nmpokatkoit

B. Harpes nepen mexanndeckoit 00paboTKoit

C. [Ins nony4yeHus yyryHa

D. Jliist monyuyenus cranu

2.Kak BIIMsIET BEPTUKAIBHOE PACIIOJIOKEHHUE CIIMTKOB Ha YCAaJ04YHYIO PAKOBUHY?

A. Cmemniaer ee BIIyOb CIIUTKA

B. Hukax

C. [IpensaTcTByeT CMEMICHUIO yCaA0YHOW PAKOBUHBI B TIIyOh CIIUTKA

3.Kakue TpeboBaHUs MPEIBABISIIOTCS K HArpeBaTeIbHBIM KOJIOAIAM

A. OBICTpBII HATPEB METAJIJIA C IEJTbI0 00eCTICUeHUS BBICOKOW MPON3BOANTEIILHOCTH;
B. kauecTBeHHBII HarpeB MeTaJIa: paBHOMEPHBIN HArpeB MO BHICOTE U CEUEHUIO
CITUTKOB 0€3 MECTHBIX OTUIABJICHUM

C. mpocToTa KOHCTPYKIIHH, YAI0OCTBO IKCILTyaTalllu;

D. nonHast MexaHHu3a1us 1 aBTOMaTH3aus paOOTHI.

E. Bce Bbllle nepeyncieHHbIe

3 U3 ckoNbKUX NEPUOIOB CKJIaIbIBACTCS BpEMs HarpeBa MeTajljla B HarpeBaTeIbHbIX
KOJIOALIaX

A. 2

B.3
C. 4
D. 5
4. CKOJIbKO TUIIOB HArpeBaTeNIbHbIE KOO IIIbI
A. 2
B. 3
C.4
D. 5
5.C

KOJIBKO THIIOB PCKYTICPATUBHBIX KOJIOAIICB




3 CKOJIBKUX STYCCK COCTOUT rpyIina il peréeHCpaTuBHBIX KOJIOALICB

O@Pro>00®Wp
AL OS wnh W

D 5
[Ipaktrueckas Ne2 HarpeBarenbnbie komosma.docx

Tect

1. U3 ckonbkux cioeB cocTouT QpyrepoBka JIJ[-koHBepTOpOB
A. 1

=W

CIIOJIB3YIOTCA JIU TEXHOJIOTHYCCKHUE I'a3bl B KOHBEPTOPHOM ITPOU3BOACTBC

5):1
S

KOJIBKO CITIOCOOOB 00pa0OTKH KOHBEPTOPHOTO Ta3a CYyIIECTBYET

KOJIBKO ITPOLCHTOB CKpalla UCIIOJIb3YIOT B .HIL -KOHBCPTOpPaAX
0%

> FEORP PR PP OW;

CHONN S I

5. Ha ckonbko rpymni AensTcsi MapTeHOBCKHE TIeYH B 3aBUCUMOCTH OT MaTepuaa
(byTepoBKu
A. 2

.3
4
. CKoJIbKO BHJIOB TEPMOOOPAOOTOK CYIIECTBYET
.2
.3
4
.C

KOJIBKO BUAOB I1O IMMPUHIUITY pa6OTI)I pasiindaroT TCPMUICCKUC ITEYH

.2
.3
4
. IIpu kaxo#t Temneparype paboTarOT CEKIIMOHHBIE TIE€YN CKOPOCTHOTO HarpeBa
. 1450-1500

. 1000-1100

. 1300-1400
. Kak Mapkupyercst BBICOKONPOYHBIN YyTYH

.BY
B. K4

C.C4

10. B kakoM BHJI€ HAXOAUTCS YIIIEPOJ B CEPOM UYTyHE
A. B Buje xjiomnees
B. B Buze miacTuHOK
C. B Buae mapukoB
npakTruueckasiNe3 MapTteHoBckue U koHBepTopa.docx

PO r*OT>IOQOT IO,

3amura
KypCOBO# paboThI

1. Knaccudukanus HarpeBaTeIbHbIX KOJO/IIEB
2. Buasl pereHepaTUBHBIX KOJIOALIEB

3. Buzasl pekynepaTuBHBIX KOJIO/IIEB

4. KoHCTpyKIIMSI METOIMYECKUX MTeYei

5. KoHCTpyKIus TONKATEIbHBIX NeYei




JK3aMEHAIIMOHHBIE BOIPOCHI MO TETIOTEXHUKE.

. 'a3000pa3Horo, *M1AKOT0, TBEPIOTO TOTIINBA

. OcHOBHBIE TIOJIOKEHMSI O0LLIEN TEOPUH ITeUeH

. [Ipouieccel Temnorenepanu

. PamuaroHHbIi 1 KOHBEKTHBHBIN PEKUMBI paOOTHI TIeUei TETT000OMEHHHUKOB.
. Kimaccudukanust oraeymnopos

. [lokazarenu kayecTBa OTHEYNOPHBIX MaTEPHATIOB

. MarepuanbHbIi 1 TEMJIOBOW OanaHC TeUeH.

. Kimaccudmukanus HarpeBaTenbHBIX KOJIOAIIEB

. PereneparuBHble KOIOALBI

10. PexynepaTuBHbIE KOJIOALA

11. MeToanueckue neuu

12. TonkarenbHas 1e4yb

13. MeTonuuecKue meuu ¢ marariyM II0I0M

14. CeklMOHHBIE IIEYN CKOPOCTHOI'O HAarpeBa

15. Tepmuyeckue neuun

16. KamepHble TepMUUECKUE TIEUU

17. KamepHast meub ¢ BBIKATHBIM TOI0M

18. KamepHast meub ¢ HENMOJABUKHBIM TIOJIOM

19. KonnakoBas nedb

20. [IpotspxHas neub

21. JloMeHHBIE TICUH.

22. MapTeHOBCKHE €YU

23. KouBepTopsl

24. JlyroBble cTajeIIaBUIbHbIC NIEUH.

25. Knaccudukaiys ropeioqHbIX YCTPOHCTB, 0071aCTH UX TPUMEHEHHS.
26. YcTaHOBKA I1€4Yb — KOBIII

JK3aMEHHAIMOHHBIE BOIPOCHI 110 TeTIoTeXHHUKe.docx

O 0 1N DN K~ W —

DK3aMeH

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE O0ecredeHUue TUCHUIIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTALUSs
@) OCHOBHAs TUMepamypa:

1. Macrprokos, b. C. Teopusi, KOHCTPYKIIUU U PaCUEThI
MeTaurypruueckux rnedyeit T. 2 PacdeTsl MmeTautypruyeckux nedeit Yueo. s yu-cs
MeTautypr. TeXHUKyMoB [lox Hayu. pea. B. A. KpuBanauna. - M.: Metaiutyprus,
1978.-271 c.

6) OononHumenvbHas Iumepamypa:
He nipenycmorpena

6) omedyecnme€eHHble U 3Clpy6€9fCHbl€ IHCYPHAIIbL NO 0ucuunﬂuﬂe, umerouuecs 6 oubnuomexe:

2) MemoouuecKue ykazarus 0is CMyO0eHmos8 no 0C80EHUI OUCYUNIUHDL!

1.  Cunono6os, H. I1. Ileun uepHoit meTamrypruu Y4eb. mocodue st
MeTaypr. cnenuansHocTeit By30B H. [1. CBunono6os, B. JI. bposkuH. - 2-e u3.,
nom. u nepepad. - {nenponerposck: [loporu, 2004. - 154 c. uin.

2.  Crenanuosa JL.I. PacueT HarpeBaTebHBIX Neyei: YueOHoe nocooue
JUISL KypCOBOTO M TUIIJIOMHOTO ITpoekThpoBanud. — Yensiounck: YI'TVY,1989.

3. Pa6og, A. B. Pacuer nporecca snekrporiaBkd Yue6. mocooue A. B.
Ps6os, U. B. Uymanog; ®enep. areHTCTBO Mo 00pa3zoBanuio, FOx.-Ypai. roc. yH-T,



3naroyct. ¢ui., Kad. O6m. meramumyprus; FOYpI'Y. - UensaOunck: M3garenbcTBo
IOVYpI'Y, 2005. - 175 c.

U3 HUX.: y4yeOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabonul
cmyoenma.

4.  Csunomno6oB, H. I1. [leun yepHoit meTamuryprun Yueb. mocooue as
MeTautypr. cnenuanbHocTeit By3oB H. I1. CBunonoOoB, B. JI. BpoBkuH. - 2-e u3g.,
nomn. u nepepad. - Jlnenponerposck: [loporu, 2004. - 154 c. uin.

5. Psa0os, A. B. Pacuer nporecca anekrporuiaBku Yueb. mocooue A. B.
Ps6og, U. B. Uymanos; ®enep. areHTCTBO Mo 00pa3zoBanuio, FOx.-Ypai. roc. yH-T,
3naroyct. ¢ui., Kad. O6m. meramutyprus; FOYpI'Y. - UensaOunck: M3aarenbcTBo
HOYpI'Y, 2005. - 175 c.

JJIEKTPOHHAs Y4eOHO-MeTOANYECKAs IOKYMEeHTaIl U

Her

9. I/IH(l)OpMaIII/IOHHLIe TEXHOJOI'MM, HCITOJIB3YEMbBIE ITPH OCYLIECTBJICHUHA
Oﬁpa3OBaTeHLHOFO nmponoecca

[TepeveHb UCIOIB3YEMOTO MTPOrPAMMHOT0 00eCIICUeHUS:
1. Microsoft-Office(6eccpouno)
[TepeyeHb HCITOTB3YEMBIX HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MarepuajibHO-TEXHUYECKOe O0ecnedeHue TUCHUIIINHBI

Bux OcHoBHOE 000py/IOBaHUE, CTEHIBI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,
ST Ne ayn. | mpemycTaHOBIEHHOE MPOTPAMMHOE O0ECIICUeHUE, UCIIOIb3YEMOE TSl Pa3TTUIHBIX
BUJIOB 3aHATHH
OT
Jlexnnu 'é[ oT) KoMmbrorepHas TeXHUKa




