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1. OBBEKT, IIEJIb U 3ATAYHN OCBOEHMUSA JNCHUITIVINHBI

JlucuumuiiHa —paccMaTpuBaeT Ipolecc 00pa3oBaHUS OTKJIOHEHUWA OT
3aJIaHHbIX 3HAYEHHUI pa3MepOoB IOJIOC U JIUCTOB U CIIOCOOBI X KOMIIEHCALIUH.

Llenv Oucyuniunvbl - W3y4YEHUE CTYACHTAMU TEXHOJOTHMYECKHX OCHOB
TOYHOM NPOKATKU IO TOJIIMHE U IIMPUHE IMOJIOC U JIMCTOB, MAaTEMaTHYECKUX
3aBUCUMOCTEH i1 pacdyeTa OTKJIOHEHMH MapaMeTpoB OT BIUSHUN W3MEHEHHUS
IEPEMEHHBIX, UCIIOJIb30BaHNE KOTOPBIX B MaTreMatndeckoMm obecrieueHun ACYTII
0o0ecreuynBaeT BBICOKYIO TOYHOCTh PAa3MEpPOB TOTOBOTO IPOKAaTa U 3KOHOMMIO
MeTaa.

B pe3ynbpTaTe 0CBOCHHS TUCLUUIIIIMHBI CTYAEHT JI0JKEH

3Hamb: OCHOBHBIE MPEUMYLIECTBA W HEJOCTATKM pPAa3IUYHBIX BHJIOB
TEXHOJIOTUYECKUX  IPOIECCOB, TEHACHLMH  pPA3BUTHSA, COBPEMEHHBIA U
NEPCHEKTUBHBIA YPOBHM TpEOOBAHMI K KAyeCTBY MPOJYKIHH, CUJIOBOE
B3aMMOJICCTBHE MeTajla B odyare AeopMalMd U 3JIEMEHTOB KOHCTPYKUHUU
IPOKAaTHOM KJIETH M HUX TIpapuueckoe MpPEACTABICHUE, XapaKTep BIUSHUSA
BXOJHBIX, BHYTPEHHUX W YOPABIAIOIIMX T[EPEeMEHHBIX Ha HW3MCHEHHE
r€OMETPUYECKUX MNapaMeTpoB IpoKaTa, MPUOIM3UTENbHbIE 3HAUYEHUS OCHOBHBIX
TEXHOJIOTMUECKUX [EpPelaTOuHbIX KOI()PUIMEHTOB [UIsl YCIOBUH ropsuen
IPOKATKH, 3HAYEHUS] MOJyJIEH )KECTKOCTH JIMCTOBBIX pab0UYMX KIIETEH.

YMemb: OCYIIECTBUTh BBIOOp MapaMeTpoOB TEXHOJIOIMYECKOIo Ipouecca U
o0opynoOBaHusl A MPOM3BOACTBA 3aJaHHOTO BHJA METAJUIONPOAYKIIHH.
IIPOTHO3UPOBAaTh  BIUSHUE I1apaMETPOB  TEXHOJOTMYECKOIO Ipolecca Ha
[OKa3aTeJIM KauyecTBa NPOAYKLIMH, PACCUUTHIBATH YAaCTHBIE NPOU3BOAHBIE OT
IPOCTBIX 3aBUCUMOCTEMN JJIsl CHJIBI U TEMIEPATYPbl MPOKATKA U TEXHOJIOTUYECKUE
nepenaToyHble KO3(pPUUUEHThI, ONPEAEIATh JOMYCTUMbIE JUANa30Hbl KOueOaHun
BXOJHOW TOJIIIMHBI, IIUPUHBI U TEMIIEPATYPhl CISI00B, ONMPEAENATh ONTUMAIbHBIC
3HAYEHUs MOAYJSl )KECTKOCTH KJIETH, PACCUMUTHIBATH YIPABISIIONINE MEPEMEHHbBIE
(M3MEHEHHUs MEXBAaJKOBBIX 3a30pOB M CKOPOCTH IMPOKATKH), HEOOXOJIUMBIE ISt
KOMITIEHCALIU1 HEYIPABIISIEMBIX EPEMEHHBIX.

e1adems. WH(OOpPMaLMEl 0 croco0ax MOBBIMIEHUS MPOU3BOIUTEILHOCTH
TEXHOJIOTMUECKOI0  Ipoliecca, Ccrocobdax pecypco- U DHEProcOepeKeHus,
uHpopMalmeii o crmocob0ax IMOBBILIEHUS KayecTBa MPOAYKLHH, BJIaleTh
METOJUKaMU pacyeTa W3MEHEHHs TOJIIMHBI M LIMPUHBI IIJIOCKOIO IpOKaTra B
3aBUCUMOCTH OT IapAMETPOB IIPOKATKH.

[Ipomiecc  u3yyeHusT NUCHMIUIMHBI  HampaBlieH Ha  (HOpMUPOBaHHE
CHEAYIOINX KOMIIETEHIINM:

- cmocobeH pa3pabaThiBaTh MPEUIOKEHHUS 1O  COBEPIICHCTBOBAHUIO
TEXHOJIOTUYECKUX TMPOIECCOB M O00O0pyJOBaHUS TMpU OO0pabOTKE METAIOB
nasnenueM (ITK-1).

- croco0OeH pazpabaThiBaTh MPEAJIOKEHUS 110 MOBBIIICHUIO KAuecTBa 3aJaHHOTO
BHJIa METAJUTONPOIYKIMH Py 00padoTke MeTauioB aapieHueM (I1K-2).



2. MECTO JUCHUIIJIMHBI B OCHOBHOM MPO®ECCUOHAJBHON
OBPA3OBATEJBHOMN ITPOIT'PAMME BBICIIIEI'O OBPA3OBAHMUSI

JlucruminHa ~ OTHOCHTCS K 4acTH, (opMupyeMod  ydacTHUKAMH
o0Opa3zoBaTeabHbIX OTHOLIEHUM bioka 1 auciumniaun (MoayJiel) yueOHOro miaHa.

basupyercs Ha 3HaHMSIX W YMEHMSX, KOTOpPBIE CTYIEHT MpUOOpen mpu
OCBOCHHMM  MPEIIIECTBYIOIIMX  AUCIUIUIMH  TOATOTOBKM  0akajaBpoB IO
crieruanbHoCcTH 22.03.02 “Metammyprus’”.

3HaHWS, YMEHHUS W HaBBIKH, NPUOOPETCHHBIE TPH OCBOCHUU JaHHOU
JTUCIUTUTHBI, PEATU3YIOTCA CTYJIEHTOM MPU U3YyUYEHUU TOCIEAYIOMMNX TUCIUILTAH
(MeramnocOeperaromie  texnonormu  OMJI,  PemyuupoBanue  cisiOoB),
MPOXOXKJICHUN TIPOM3BOJICTBEHHBIX TMPAKTUK W TOCYJAapCTBEHHOW WTOTOBOU

arrecraluuu.

3. CTPYKTYPA U COAEP KAHME JUCHUIIJIMHBbI

3.1. PacnpenesieHue y4eOHbIX 4ACOB MO0 TeMaM JUCHMILIMHBI U BHAAM

3aAHATUN

HanmenoBanue tTem
(comepxaTenbHBIX MOJTyJIEi)

KomnudecTBo 4acoB
(ouHasi/3a09HasN)

B ToMm uucie

Beero Jlekmm | Tlpakrt. [labop. CPC
Tema 1. ToyHOCTH MPOKATKU IMOJIOC U JINCTOB
Ha [IUPOKOIOJIOCHBIX M  TOJCTONHMCTOBBIX | 20/19 5/0,5 5/0,5 0 10/18
cranax CHI'.
Tema 2.  TexHomorudyeckue  IPUUUHBI
KoleOaHMsT ~ TeoMeTpuYecKkux  mapameTpoB| 18/19 4/0,5 4/0,5 0 10/18
10JIOC U JIMCTOB MO UX JITMHE U B MAPTHH.
Tema 3. CunoBoe Bo3zelCTBUE 00KMMaeMOTo
B ouare nedopMaludyd MeTaljga U MPOKATHON
KJIETH. YpPaBHEHUE PA3ZHOTOJIIMHHOCTH IO 20/20 5/1,0 51,0 0 10/18
JUITMHE U IUPUHE pacKara.
Tema 4. VYpaBHEHHE Pa3HOMIMPUHHOCTU I10
JUTUHe packaTa. 21/21 5/0.5 5/0.5 0 11/20
Tema 5. YpaBHeHHE U3MEHEHUS TEMIEPATYPbl
HONOCHL 20/19 5/0.5 5/0.5 0 10/18
Tema 6. DkcrnepuMeHTalbHbIE HCCIEIOBAHUS
MOJYJIEH JKECTKOCTH TOPH3OHTaJIbHBIX U 20/19 5/0.5 5/0.5 0 10/18
BEPTUKAIBHBIX KIETeH M TEXHOJIOTHYECKHUX ' ’
NEePeIaTOUHbIX KO3 DUIIMEHTOB.
Tema 7. Pacuer TEXHOJNOTHYECKUX | 51 /0q 5/0,5 5/0,5 0 11/20
NEePeIaTOUHbIX KO3 DUIIMEHTOB.
KonrakTHas pabora 46
(monoNHUTENbHAS)
KypcoBoii mpoekTt (pabota) -
WToro no BumaM 3aHsATHIA 144/144 34/4 34/4 0 72/130
KonTpoib 36/36

NUTOI'O 180/180




(I)Ole/IpOBaHI/Ie KOMIIETEHIIUH B pe3yabTaTe 0OCBOCHUA TEM NJUCHUIIJIUHDBI

Komnerenmuu TeMbl IUCHUILVIMHBI, HalleJIeHHble HAa BbIPA0OTKY
KOMIIETEeHIINH
NK-1, IIK-2 | Temsr 1- 7
3.2. Jlekuun

Tema 1. ToyHOCTH MPOKATKH IMOJOC K JHUCTOB Ha INMHPOKOIMOIOCHBIX H
TOJCTONUCTOBBIX cTraHax CHI'

Conepskanue TeMbl 1: TOYHOCTH O TOJIIKMHE M HIMPHHE CIIIO0B, MOIKATOB
U TOTOBOTO IPOKAaTa Ha MIHPOKOIOJIOCHBIX M TOJICTOJMCTOBBIX CTaHAX TOpsSYei
IPOKATKH.

Jlutepatypa k Teme 1:[1- 3]

Tema 2. TexHOJIOIMYECKHE MPHYUHBI KOJIIEOAHHS T'€OMETPHUECKUX
apaMeTPOB IT0JIOC M JTUCTOB 110 UX JJIUHE U B TAPTHH.

Conepxxanrie TeMmbl 2: BiusHue Ha Te€OMETPHYCCKHE Pa3MepPhl T'OTOBBIX
II0JIOC M JINCTOB KOJCOaHMI pa3MepOB U TEMIIEPATYpPHI CIS00B, TEMIIEPATyPHOIO
KJIMHA I10 JJIUHE MMOAKaTa, OUCHHUS BAJIKOB M MEXKKJIETEBBIX HATSIKCHHIA.

Jluteparypa k Teme 2:[1- 3 ]

Tema 3. CumoBoe BoO3melcTBHE O00XKMMaeMoro B odare aehopMaiuu
MeTajjla ¥ IPOKATHOW KJIETH. YpaBHEHHE PAa3HOTOJILMHHOCTHU MO JUIMHE pacKara.
KreTeBbie 1 rpynmoBbie TEXHOIOTHYECKHE MePeAaTOUHbIe KOI(DPHUIIMESHTHI.

Conepxxanue tembl 3: CoBMECTHBIE ynpyTas AepopMalys IPOKaTHON KIETH
U IiacTuyeckas aedopmars mojochl. Y paBHEHUS! MEXBAIKOBOTO 3a30pa U CUJIbI
IPOKATKU. YpaBHEHUE PA3HOTOJIIIMHHOCTU. BbIpaBHUBaOIIAs CrOCOOHOCTH
kinetu. KiereBble U TpyINIOBbIE TEXHOJIOTUUECKHE  IepeaTOuHbIe
K0d (G DUITHEHTHI.

Jlureparypa k Teme 3:[1- 3]

Tema 4. YpaBHeHHE pa3HOMIMPUHHOCTH MO JUIMHE packarta. KiereBble u
TPYIIIOBBIE TEXHOJOTHYECKHE TMepeaaToyHbie  KOIPDUIIMEHTH TI0 KaHaIy
TOJIUHBL.

Conepxxanue Tembl 4: YpaBHEHUS U3MEHEHHUS IIUPUHBI B TOPU30HTAIBHBIX
U BEPTUKAIBHBIX KJIETSIX. BBIBOJ ypaBHEHUs pa3HOIIUPUHHOCTU. KiieTeBbie u
TPYIMIOBBIE TEXHOJIOTUUECKHUE TTepeaTOUHbIe KOAPOUITUEHTHI M0 KaHATy IIUPUHBI.

Jluteparypa kK Teme 4: [1- 3]

Tema 5. YpaBHeHrE H3MEHEHUS TEMIIEPATYPHI [TOJIOCKHI IIPH ITPOKATKE
Conepxkanre Tembl 5: CocraBisioliype TeMIEepaTypHOro OalaHca Ha

y4acTKax MPOKATHOTO CTaHa. BeIBOJ ypaBHCHHS H3MCHCHHS TEMITEpaTyphbi/
JIureparypa k Teme 5:[1-3]




Tema 6. OKCIepUMEHTANIBHBIE HWCCICAOBAHUS MOAYJEH IKECTKOCTHU
TOPU30HTAJIBHBIX M BEPTUKAJIBHBIX KJIETEH M TEXHOJOTMYECKHX IEepeJaTOYHBIX
K03 PUIIEHTOB.

Conepxanue TeMbl 6: MeTonMKa HKCIEPUMEHTAIBHOIO OINPEAECIECHUS
BEPTUKAJIBHOTO W TONEPEYHOr0 MOJIYJsS JKECTKOCTH TOpPU3OHTAJIBHBIX U
BEPTUKAIBHBIX KJIETE. 3aBHCUMOCTb MOIYJISI )KECTKOCTH OT IIUPHUHBI MOJIOCH U
OT CKOPOCTH NMPOKATKHU.

Jlureparypa k teme 6: [1-3]

Tema 7 . PacyeT TEXHOIOTHYECKUX TTEPEIATOTHBIX KOI(PDUIIMEHTOB.

Conepxanue TeMbl 7: PacdeT dYacTHBIX NPOM3BOJHBIX I10 OCHOBHBIM
BO3MYIIAIONUM TIEPEMEHHBIM CHJIBI U TEMIIEPATYPhl MPOKATKH. Pacder KieTeBhIxX
U TPYIIOBBIX TEXHOJOTHUYECKUX IEpeaaTOUYHbIX KOI(PHUIIMEHTOB IO KaHalaM
TOJIIIIHBI ¥ ITAPHHBI.

Jluteparypa Kk Teme 7:[1- 3]

3.3. IIpakTyeckue (CeMUHAPCKHE) 3aHATHS

No Tema 3ansTus O6nbem, | Jlutepa
n/m qac. Typa
1 AHam3 pOCCHICKHUX CTaHIApPTOB, OTOBAPUBAIOIINX TPeOOBaHUS K 5/0.5 [1- 4]
TOYHOCTH Pa3MEPOB JUCTOB U MOJIOC
2 CpaBHHTENBHBIN aHATTN3 POCCUHCKUI U 3apyOeKHBIX CTaHAapPTOB, 405 [1- 4]
TpeOOBaHUS K TOUHOCTH Pa3MEPOB JIMCTOB U MOJIOC '
3 DKClepUMEHTANIbHbIE  THUCTOIPaMMbl  OTKJIOHEHUIl  pa3MepoB 5/1.0 [1- 4]
cJ1100B, IOJKATOB ¥ TOTOBHUX T0JIOC ’
4 BnusiHue BXOAHBIX BO3MYIIEHUN (pa3Mephl, TeMIleparypa) Ha 5/0.5 [1- 4]
TOYHOCTH TOTOBOI'0 IIPOKATa ’
5 I'paduueckoe pemieHne ypaBHEHUS MPOJOJIBHOW U TOMEPEUHOU 5/0,5 [1- 4]
Pa3HOTOJIIIMHHOCTH
6 Bnusinue oOxaTuss B BEPTUKAIbHBIX BaJKaX W TeMIEpPaTyphl 5/0,5 [1- 4]
MeTajljla Ha IIUPUHY pacKaToB
7 PacyeT TeXHOJOTrHYEeCKNX NepeaaTOYHbIX K03 PHUIIHEeHTOB 5/0,5 [1- 4]
Hroro 34/4

3.4. JladbopaTopHbIe padoThI
JlabopatopHble paboOThl MO  JUCHMIUIMHE Yy4eOHBIM IUIAHOM  HE
IPEyCMOTPEHBI.

3.5. CamocTosiTesibHAsA padoTa CTYyACHTA

Ne Bupsl camocTosTenbHOM paboThI CTyA€HTa Oo6newm, gac.
n/n

1 W3ydeHue JEKIIMOHHOIO MaTepuaia 40/110

2 [ToaroroBka K MpakTUYECKUM 3aHATHSIM 32/20

[ToaroToBka K J1abopaTopHbIM paboTam -

Brimonnenue KYpCOBOI'O ITPOCKTA -

BoinosiHeHue KypcoBoii paboThl -

oo~ lw

Brmonnenue WHAWBUYAJIbHOI'O 3aJaHUsA -/-

Uroro: 72/130




3.6. Kypcogoii npoekT (pa6ora), HHAMBUIYAJbHOE 321aHHE

KypcoBoil mnpoekr (paboTra) Mo JUCHUIUIMHE Y4YE€OHBIM IUIAHOM HE
IPEyCMOTPEH.
WuauBuayanbHOE 3a7jaHKE 110 JUCHUIUIMHE HE TIPEYyCMOTPEHO.

4. POHJA OHEHOYHbLIX CPEACTB

4.1. Kputepunm ¥ IMKAJbl 51 HHTETPUPOBAHHON OUEHKH YPOBHS
copMHUPOBAHHOCTH KOMIIETEHUM

Cocmasnaowas Komnemenyuu — nOJTHOMA 3HAHUL

- HYJIEBOM ypOBEHb: HEBEpPHbIC, HE apPTyMEHTHPOBAaHHBIC, C MHOXKECTBOM
rpyObIX OIIMOOK OTBETHl HAa BONPOCHI / OTBETHl Ha JBa BOMNpOcCa M3 TpeX
MOJIHOCTBIO OTCYTCTBYIOT. Y POBEHb 3HAHUM HUXKE MUHUMAJIbHBIX TPEOOBaHMIA;

-  MHUHMMAJbHBIM  ypOBEHb: JaHbBl HE TMIOJIHbIE, HE TOYHBIE W
apryMEHTHPOBAaHHBIE OTBETHl HA BOMPOCHL. YPOBEHb 3HAHUIM HW)KE MHUHUMAIBHBIX
TpeboBanmii. [JomyieHo MHOTo rpyObIX OMIMOOK;

- TOpOTrOBBIM  YPOBEHb: JIAHBI HEIOCTATOYHO TIOJHBbIC, TOYHBIE U
apryMEHTHPOBAHHBIE OTBETHI Ha BOMpPOCHI. [1110X0 3HaeT TepMUHBI, ONIPEEICHUS U
MOHSATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILIEHMs, NpuHIUNbL. JlomymeHo
MHOTO HETPYOBbIX OMIHOOK;

- CpelHHMH  ypOBEHb: JaHbl  JIOCTATOYHO  IIOJIHBIE, TOYHBIE WU
apryMEHTHpPOBAHHBIE OTBETHI HA BOMPOCHL. B 11e710M 3HAaeT TEPMUHBI, OTIPEACICHUS
U TIOHATHUS; OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHMS, MPHHLUIBL JlomymieHo
HECKOJIBKO HErpyObIX OIIHOOK;

- TPOABUHYTHI ypOBEHB: JaHbl TOJHBIC, TOYHBIE W APTyMEHTHPOBAHHBIC
OTBETHl Ha BOMNPOCHL. 3HAET TEPMHUHBI, OINPENEICHUS W TOHSITUS;, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHHS, MPHUHLIUIBL J[OMyIeHo HECKONIbKO HerpyObIx
OIINOOK;

- BBICOKMI YPOBEHB: JaHBI MOJHbIC, TOYHBIC U aPTYMEHTUPOBAHHBIE OTBETHI
HAa BONPOCHL. 3HAET TEPMHUHBI, OINPEICICHUS] U TOHSATHUS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILICHHUS, TPUHIUIBL. J|OMyIIeHO HECKOJIBKO HETOYHOCTEH.

Cocmasnsaowas KomnemeHyuu — YMeHus

- HyJIEBOM YPOBEHb: MOJIHOE OTCYTCTBHE MOHUMAHHUS CYTH METOIUKH PELLICHHUS
3a/1a4M, JTOMYIIEHO MHOXECTBO TPyOCHIIMX OIMOOK / 3a7aHusi HE BBITIOJHEHBI
BOOOIIIE;

- MUHUMAaJbHBIA ypOBEHB: CNab0e MOHWMAHHE CYTH METOJIUKU PEIICHUS
3afauu, JAOomylleHbl TpyOsie ommOku. Pemenuss He oOocHoBanbl. He ymeer
UCTIOIb30BaTh HOPMATHUBHO-TEXHUYECKYIO JHUTeparypy. He opueHTHpyercs B
CTIEMATBHON HAyYHOU JIUTEpaType, HOPMATHUBHO-TIPABOBBIX aKTaX;

- MOPOTOBBIM YPOBEHBb: OCTATOYHOE TMOHUMAHHE CYTH METOJIUKH PpEIICHUS
3aJa4u, JOMyIIeHbI oMOKY. Perienrs He Bcerjja 000CHOBaHbI. Y MEET UCTIONB30BaTh
HOPMAaTUBHO-TEXHUYECKYIO JuTeparypy. Ciabo OpUEHTHUpYETCS B CIEIUAIbHON
HAY4YHOH JINTepaType, HOPMATUBHO-TIPABOBBIX aKTaX;



- CpeIHUU YPOBEHb: B LEIOM IMOHHMAET CyThb METOAUKHA PEUICHUS 3a/1a4H,
JOMyIIeHbl OmmMOKW. Pemrenuss He Bcerma OOOCHOBAHBL. YMEET HCIOJIB30BATh
HOPMAaTUBHO-TEXHUYECKYIO U CIECHUAIBHYIO HAy4YHYIO JIUTEpaTypy, HOPMAaTHUBHO-
MIPaBOBBIE AKTHI;

- IPOJIBUHYTHIA YPOBEHB: B LIEJIOM ITIOHUMAET CyTh METOAUKHY PEUICHUS 3a/1a4H,
JomyiieHbl HetouHocTh. CriocoOeH 00O0CHOBATh pelIeHUsl. YMEET HCIOJIb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO U CHELHMAIBHYI) HAYYHYIO JIUTEpaTypy, HOPMATUBHO-
IIPABOBBIE AKTHI;

- BBICOKMH ypoBeHb: [loHMMaeT cyTh MeToauku penieHust 3aaadn. CrocobeH
00OCHOBaTh pEIICHUS. YMEET UCHOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U
CHEIMATBHYI0 HAYYHYIO JIUTEpaTypy, MepeaoBoi 3apyOeKHbIN OMbBIT, HOPMATUBHO-
ITPABOBBIE AKTHI.

Cocmasnaowas KomnemeHyuu — 61a0eHue HagblKamu

- HYJIEBOM YpOBEHb: HE MPOJEMOHCTPUPOBAN HABBIKM BBINOJIHEHUS
npodeccuoHanbHbIX 3aAad. VCHBITBIBAET CYLIECTBEHHbIE TPYAHOCTH TIpHU
BBINIOJIHEHUHU OT/AEJbHBIX 3aaHU;

- MUHUMAJIbHBII YpPOBEHb: HE MNPOJAEMOHCTPUPOBAI HABBIKM BBIIOJTHEHUS
npodeccoHanbHbIX 3a4ad. VCHBITBIBAET CYUIECTBEHHBIE TPYAHOCTH IMPHU
BBITIOJIHEHUHU OT/AENbHBIX 3a/1aHH;

- TIOPOTOBBIA YPOBEHB: BIIAJICET OINBITOM TOTOBHOCTU K MPO(PECCHOHATIBHON
JESITEeIbHOCTH U TPO(PECCHOHAIBHOMY CaMOCOBEPUICHCTBOBAHUIO Ha MOPOTOBOM
ypoBHE. Tpy10BbI€ IEHCTBHSI BBIOJIHAET MEAJIEHHO U HEKAYECTBEHHO;

- CpPEIHMH ypOBEHb: BIJAJEET CPEIHHUM ONBITOM TOTOBHOCTH K
npodeccuoHaTbHON NEeATEIIbHOCTH 17§ poQeCcCHOHATIEHOMY
CaMOCOBEPILIEHCTBOBAHNIO. TpPYy/IOBbIE NEHCTBUS BBINOJIHIET HA CPEJHEM YPOBHE
10 OBICTPOTE U KAYECTBY;

- MNPOABUHYTHIA YPOBEHb: BIAJECET ONBITOM W JOCTATOYHO BBIPAKEHHOMN
JUYHOCTHOM  TOTOBHOCTM K  NPO(ECCHOHANBHOM  AESATENbHOCTH U
npo(ecCHOHaTBbHOMY  CaMOCOBEPIICHCTBOBAaHUIO. DBBICTPO M KauyeCTBEHHO
BBITIOJIHAET TPY/IOBbIE I€WCTBUS;

- BBICOKMU YpOBEHb: BIIAJICET OIBITOM U BBIPAKEHHOCTHIO JUYHOCTHOM
TOTOBHOCTH K TPO(PECCHOHATBHON NEATEIbHOCTH U MpodhecCHOHATBHOMY
CaMOCOBEPIIEHCTBOBAHUIO. DBBICTPO M  KAaYECTBEHHO BBIMIOJHSET TPYIOBBIC
NEUCTBUS.

Ob06wennas oyeHka cpopmupo8anHoCmu KOMnemeHyutl

- HyJIEBOM YPOBEHb: KOMIIETEHIIUU HE C(HOPMHUPOBAHBI;

- MHUHHUMAQJIBHBIA YpPOBEHb: 3HAYUTEIBHOE KOJUYECTBO KOMIIETEHIMH HE
c(hopMHUPOBaHO;

- IOPOr'OBBI YPOBEHB: BCE KOMIIETEHIIMM C(POPMHUPOBAHBI, HO OOJIBIIMHCTBO
Ha TIOPOTOBOM YpPOBHE;

- CpeIHUM YPOBEHbB: BCE KOMIIETEHUIUU C(HOPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOIBUHYTHIN YPOBEHb: BCE KOMIETEHIIMU C(HOPMUPOBAHBI HA CPETHEM UITU
BBICOKOM YPOBHE;

- BBICOKU YPOBEHb: BCE KOMIETEHIIMN C(HOPMHUPOBAHBI HA BEICOKOM YPOBHE.



4.2. Bonpocsl K IK3aMeHy

1. OCHOBHBIE ~ COCTABJISIIOIIME  MPOAOJIBHOM  Pa3HOTOJIIMHHOCTH
ropsiueKaTaHbIX MOJIOC.

2. OCHOBHBIE ~ COCTAaBIIIOIIME  NPOJOJIBHONM  Pa3sHOTOJIIMHHOCTH
ropsiYeKaTaHbIX TOJICTHIX JIUCTOB.

3. Pa3HOTOMIIMHHOCTE B MAPTUU MOJIOC U JIUCTOB.

4. [Ipodumorpammbl HIUPUHBI TOAKATA U TOTOBOM MOJIOCHI.

5. Juana3onbl KojeOaHWN pa3MepoB KaTaHHBIX WU HEMPEPHIBHOJIUTHIX
CIs100B.

6. JlnanazoHsl KojieOaHuIl pa3MepOB rOTOBBIX PACKATOB, IPOU3BEICHHBIX
Ha TOJICTOJIUCTOBBIX CTAHaX.

7. Monynb )KECTKOCTH KJIETH U MOJIOCHI.

8. JlnanazoH H3MEHEHWs] TOJIIMHBI 1O IIMPUHE TMOJOC U JIUCTOB.
@DaxTOpBl, BAUSIIOUIME HA ONEPEYHYIO PA3HOTOIILMHHOCTD [TOJIOC U JIUCTOB.

9. YpaBHEHHE MEKBAIIKOBOTO 3a30pa.

10. @akTopbl, BIUSIOLIIME HA MPOJIOJIBHYIO Pa3HOTOJIIMHHOCTh IOJIOC U
JUCTOB. MeXaHu3Mbl BIHSIHUSL.

11. 3aBUCHUMOCTh U3HOCA BAJIKOB OT TApaMETPOB MPOKATKHU.

12. YpaBHeHH€ MPOJI0JILHON PA3HOTOIIIMHHOCTH.

13. JlnHaMHU4YeCKHUi MOJTYJIb dKECTKOCTH.

14, KrnereBble u TpynmoBbie mepeaarodHbie KOADOUIMEHTHI BIUSHUS
(bakTOpOB HA TOJNIIKHY.

15. baanc remniepatypsl packara.

16. @akTopbl, BAUSIONIME HA U3BMEHEHUE TEMIIEPATYPbl PACKATOB.

17. VYpaBHEHHE U3MEHEHUS TEMIIEPATYPHI B MEXKKIETEBOM MPOMEXKYTKE U B
KJIETH.

18. KrnereBpie u TpymnmoBbie TiepenaTOuHbie KOI(DPUITMCHTH BIUSHUS
(GakTOpoB HAa U3MEHEHHUE TEMIIEpPATypbl IPOKATA.

19. banaHc mMpuHBI B CUCTEME «BEPTUKAIbHBIE-TOPU3OHTAIILHBIE» BaJIKU
YEPHOBOM YHUBEPCAIIHOU KIIETH.

20. CocTaBmsoNKe BBIHYKJICHHBIX YIIUPEHUM U YTSKEK, MEXaHU3Mbl U3
BO3HUKHOBEHHUSI.

21. VYpaBHeHHE pa3HOIIMPUHHOCTH PACKaTOB B YEPHOBOM IpyTIIe KJIETEH.

22. @daxTophbl, BAUSIONIUE HA KOJIeOaHUs IIUPUHBI PACKATOB.

23. KnereBple M IpynmoBbIE  TEXHOJIOTMYECKHE  NEPEIATOYHbIE
KO3 UITUEHTHI.

24, VYpaBHeHUE Pa3HOIIMPUHHOCTHU MTOAKATA.

25. @akTOpsI, BAUAIOIINAE HA LIMPUHY TOTOBOM MOJIOCHI M PACKATA.

26. VYpaBHeHHe OaaHca LIMPUHBI B CUCTEME «MEKBAJIKOBBIM IPOMEKYTOK
— pabo4asi UMCTOBas KIIEThY.

217, YpaBHEHHE PAa3HOLIMPUHHOCTHA FOTOBOM MOJIOCHI.

28. KnereBple W TpynmoBble  TEXHOJOTMYECKHE  MEpEAaTOUYHbIE
KO3 (HULMEHTHI YUCTOBOM IPYIIIIbI KIIETEH.

29. BeprukanbHbIi 1 TONEPEYHBINA MOIYIIH )KECTKOCTH pabouei KIIeTH.

30. VYpaBHeHHEe MONEepeyHON Pa3HOTONIIUHHOCTH.



31. OpraHn3anOHHBIE MEPOIIPUATHSA 110 MOBBIIIEHUIO TOYHOCTH Pa3MEpPOB
JIMCTOB U II0JIOC.

32, TexHOIOrnyecKkre MEPOIPUATHUS 10 MOBBIIIEHUIO TOYHOCTU Pa3MEpPOB
JIMCTOB U TI0JIOC.
33. TexHu4yeckue MEpONpPUATHS M0 MOBBILIEHUIO TOYHOCTH pPa3MEpPOB

JIUCTOB M 110J10C. CHUCTEMbI aBTOMATHUYECKOT'O peryjanupoBaHud pasHOTOJIINHHOCTH U
CTa6I/IHI/ISaHI/II/I TEMIICPATYPHI paCKaTa U TOTOBOM MOJIOCHI.

HpHMep IKIAMCHAIIUOHHOTI' O oujiera

I'OYBIIO «/loHenkuii HAMOHAJBHBINA TEXHUYECKU YHUBEPCUTET»

[Iporpamma: MarmcTparypa
(bakanaBpuar, ClICIIMATUTET, MAaTUCTPATYPA)

Hamnpasnenue moAroToBku (CrenuagIbHOCTh): 22.04.02 Metannyprus

(koz, Ha3BaHHUE)
Hamnpaenennocts (npoduib): O6paboTKa METaJJIOB JaBICHUEM
(Ha3BaHME)
Cemectp: 3(3)
YyeOHas qTUCTIUILINHA! OCHOBBI TOYHOU MPOKATKHU MOJIOC U JINCTOB
BMJIET Nel

1. PaSHOTOJ'IHII/IHHOCTI) B IIapTHUU I10JIOC U JIUCTOB.
2. CDaKTOPI)I, BJIMAOIINC HA IIUPUHY TOTOBOM IOJIOCHI U pacKara.

YTBepxk/IeHO Ha 3acelaHiH Kadeapbl O06paboTKa METAJUIOB IaBJICHUEM
(HanMeHOBaHUE Ka(eapsl MOTHOCTHIO)
IIpoTokon
3aB. kadenpoit Cautko C.A.
(mozmucs) (®.1.0.)
DK3aMeHaTop I'onuapos B.E..
(moanuce) (®.1.0.)

4.3 Kputepuu onieHMBaHUsA

Ouenka ucneiTanus no 100-6amnpHOM 1Kane (QoOpMUPYETCS Kak CyMMa
0ay10B HAOpaHHBIX 3a OTBETHI Ha Bonpockl ouiera. [1o kaxxaomy Borpocy:

— «50 OGamnoB» — BBICTABISETCS, €CIM INPU OTBETE HA BOINPOC CTYAECHT
OoOHapyX w1l yMeHHE CBOOOJHO, JIOTUYHO, YETKO U SICHO IPENOCTABIATH
I'PaMOTHBIE, MPAaBWIIBHBIE OTBETHl HAa IIOCTABJICHHBIN BOIPOC C HCIOJb30BAaHUEM
TEPMHUHOJIOTHHM U CUMBOJIMKH B HEOOXOAMMOMN JTOTMUECKOM MOCIe10BaTENbHOCTH, a
TaKXX€ CBEJIEHUN W3 JPYrMX JUCUUIUIMH M 3HAHUNA, NPUOOPETEHHBIX paHee;
TBEpAbIC IPAKTUYECKUE HABBIKM C TBOPYECKMM IPUMEHEHHEM IOJYyYEHHBIX
TEOPETUYECKUX  3HAHWW;, HCIOJb30BAHUE M  MPEJOCTABICHHE  ITOJHOIO
obocHOBaHus HamOosee HSPGEKTHBHBIX U PAUOHAIBHBIX METOJIOB TIOWCKA
pELICHHs; YMEHUE HCHOJb30BaTh NPUOOPETEHHbIE 3HAHHWA M HAaBBIKM B
HECTaHJAPTHBIX CHUTyalUsX, TpeOyIoIIUMX BBIXOJAAa HA HMHOW, 0oJiee BBICOKUUI
YPOBEHb 3HAHUW;



— «40 GamnoB» — BBICTABISETCS, €CIM NPU OTBETE HA BOMPOC CTYACHT
IIPOSIBUJI BBICOKMH YPOBEHb 3HAHWW IPU OTBETE HA BONPOC, MOKA3al yMEHHE
OPUMEHSATh TEOPETHUYECKUE 3HAHUS ISl pEUIeHUs! MOCTaBJIEHHOM 3aJayu, YeTKO
BJIAJICET U NPUMEHSET aHAJUTUYECKUE 3aBUCUMOCTH ISl YCIOBUM 3aJa4d, YMEET
(bOopMyIMpPOBATH BHIBOJIbI, OAHAKO MPU OTBETE JOIYCTUI HEKOTOPbIE HETOYHOCTH;

— «30 OamioB» — BBICTABISETCA, €CIM TMPU OTBETE HA BONPOC CTYACHT
OOHapyXWJl yMEHHUE CBOOOJHO TMPEJOCTABIIATh NPABWIbHBIE OTBETHl Ha
IIOCTABJICHHBIE BOIIPOCHI C HCIOJIb30BAHHMEM TEPMHUHOJIOTMHM, a TaK)KE 3HAHUU,
IpUOOPETEHHBIX paHee; HaJN4KUe HECYLIECTBEHHBIX HEJOCTATKOB WJIM HapyIIECHUs
IIOCJIEOBATENIBHOCTH M3JIOKEHMS; MCIOJIB30BAHME HE CaMbIX PALMOHAJIbHBIX
METOJIOB [TOMCKA PELICHMUS;

— «20 06amnoB» — BBICTABISETCS, €CIM NPU OTBETE HA BOMPOC CTYACHT
oOHapyxu1 0a30Bble 3HAHUS MO BOMPOCY, 3HAHHWE OCHOBHBIX 3aKOHOMEPHOCTEH,
OTMMCHIBAIOUINX 3aJaHHBIA MPOLECC, OJHAKO OMYCTHJI CYIIECTBEHHBIC OIIMOKU
IpU OTBETE, HE CMOI' CUCTEMATU3UPOBATh UCXOHBIE JAHHbIE U CPOPMYIHPOBATH
BBIBO/IbI;

— «l0 OamioB» — BBICTABISAETCA, €CIM IMPU OTBETE HA BONPOC CTYAEHT
0OHapy>XWJ1 BJIaJIEHUE OCHOBHBIMH MOJIOKEHUSIMU MaTepHraiia, HoO (hparMeHTapHO U
HEMOCJIeIOBATEIHbHO AT OTBEThl HA MOCTABIICHHBIE BOMNPOCHI; HMEET ciadble
MPAaKTUYECKHUE HABBIKY;

— «0 OamnoB» — BBICTABISIETCS, €CIM IMPU OTBETE Ha BOIPOC CTYACHT
OOHapy>XWJI HE3HAYWTENbHBIK O00muii o0BeM 3HaHWM, ¢QparMeHTapHO U
HEINOCJIEJOBAaTENbHO  JAeT  OTBETHl  HAa  IIOCTaBJIEHHBIE  BONPOCHI €
MPUHITUTHATBHBIMUA OMIHOKAMU;

[Tomyyennas omenka mo 100-0ayTbHON mIKalme OMpEnenseT OIEHKY I10
rocygapctBeHHoi mikane u mxaine ECTS:

Cymma 6asmioB OreHka OreHka
no 100-6anpHOM 1Kaje no mkaine ECTS 10 TOCYAAPCTBEHHOMU IIKAJIE
90-100 A OtnnyHO
80-89 B Xopoto
75-79 C
70-74 D y
60-69 E JIOBJIETBOPUTEIIBHO
35-59 F He
0-34 =) Y A0BJIETBOPUTEIHHO

* — ¢ 00s3aTEILHBIM IIOBTOPHBIM U3YYCHUEM JUCHUIIINHBIL.

IIpoMexyTouyHast aTrecTauMs IO pe3yibTaTaM OCBOCHMS AUCUUILIMHBI B
ceMecTpe IpoOBOAMUTCA B (opMe dK3aMeHa B cooTBeTcTBHM C «[lomoxenuem 00
opraHu3aludyd y4deOHoOro Impouecca B J{OHEIKOM HalMOHAJbHOM TEXHUYECKOM
YHUBEPCUTETED.

Tekymmi KOHTPOJIb 3HAHUM CTYACHTOB IIPOU3BOJIUTCS IO pE3yJIbTaTam
KOHTPOJIBHBIX OIIPOCOB B XO/I€ MPOBEICHUS IPAKTUYECKUX 3aHITUH.

4.4 IlpuMep TeKyuUIero OINPOCAa HA IMPAKTHYECKUX (CEMUHAPCKHUX)
3aHATUAX

1. OpraHu3anuoHHbIE MEPOIPUATUS IO IMOBBILIEHUIO TOYHOCTU PA3MEPOB
JIMCTOB U TOJIOC.




2. Texnonornueckue MCPOIIPUATHA 110 IMOBBIIICHUIO TOYHOCTHU pPa3sMCpOB
JIUCTOB H I10JIOC.

3. Texanuueckue MCPOIIPUATHA 110 MOBBINICHUTIO TOYHOCTH PAa3MEPOB JIMCTOB U
ITOJIOC.

4.5 KypcoBoe npoekTupoBaHue
KypcoBoii mpoekT (paboTta) ydeOHBIM TUIAHOM HE MPETYCMOTPEH.

5. PEKOMEHAYEMAS JINTEPATYPA
I Ocnosénan numepamypa

1. OcHOBBI TOYHOM NPOKATKM IMOJOC M JIUCTOB: y4ed. mocobue s
oOyyJaroruxcsi 00pa3oBat. ydpexaeHuil Bwiciiero odpasoBanus /E.A. Pynenko,
C.A. Cuurko, B.E.I'onuapos, C.B. 3akapmtoka; TOYBIIO "IOHHTY” — Jlonenk:
JJOHHTY, 2023, - 220 c. : 94 ni. 58 tadmn.

2. Metamnyprus xkeneza [DIEKTpOHHBIA pecypc] : yueOHoe mocobue st
oOydaromuxcsi 00pa30BaTeIbHBIX YUYPEKACHUN BBICHIETO NPOPECCHOHATBHOTO
obOpazoBanust T. 2 : IIpou3BOJCTBO IJIOCKOTO MpOKAaTa: JIIOAH, TEXHOJOTHU U
obopynoBanueE. A. Pyaenko, B. E. 'onuapos, C. A. Cuurko [u 1p.] ; TOYBIIO
"HOHHTY". - 13 M6. - Houeuk : 'OYBIIO "JOHHTY", 2022. - 1 ¢aiin. -
Cucrem. TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/22/cd10395.pdf

II /lononnumenvnasa aumepamypa
3. Kucuns, B.B. Teopus u texHonoruss o0pabOTKH METaUIOB JTaBIICHUEM
[Dnek- TpoHHBINA pecypc]: yaebHoe mocobue st 00ydaronmxcs 00pa3oBaTeIbHbBIX
yapexjae- Hul Bwicmiero npodeccrnonansHoro oopazosanus / B.B. Kucuns, B.E.
['onuapoB, C.B. 3akapmioka ; 'OYBIIO "IOHHTVY". - 10 M6. - JloHeuk:
['OYBIIO "HOHHTY", 2019. 1d¢aiin. - Cucrem.tpedboBanus: AcrobatReader.
http://ed.donntu.ru/books/19/cd9121.pdf

6. YA EBHO-METOANYECKOE OBECIIEYEHUME INCIHUIIJINHBI

Y4eOHO-MeTOAMYECKUE U31aHusl, paspaboTanHbie B JOHHTY:

4. Meroanyeckue yKa3zaHHs K IPOBEICHHUIO MPAKTUYECKHX 3aHATUMA IO
nucturiiae "OCHOBBI TOUHOM MPOKATKH MOJIOC U JUCTOB" [DJIEKTPOHHBIN pecypc]
: HanpasieHue noArotoBku: 22.04.02 "Meramnyprus" : Maructepckas nporpamma:
"O6paboTka MeTauioB AaBieHUeM" : (I 00y4YaroIUXCs OYHOM U 3a04HOU (HOopM
obyuenus) / TOYBIIO "JIOHHTVY", Kad. 06pab. meTaiuioB naBieHUEM ; [COCT.:
E.A. Pyaenxo, B.E. I'oruapog]. - 6 M6. - Jlonenk : TOYBIIO "IJOHHTY", 2019.

- 4 Gaii. - Cuctewm. TpeOOBaHUS: Acrobat
Reader. http://ed.donntu.ru/books/20/m5287.pdf
S. MeTonuueckue yka3aHusi IO OpraHu3alii caMoCTOSATEIbHON paboThI

CTYAEHTOB MO JucHUIIMHE "OCHOBBI TOYHONW NPOKATKH TI0JIOC W JIUCTOB"
[OnexkTpoHHBIN pecypc| : HampaBiieHue noArotoBku: 22.04.02 "Meramnyprus" :
Marucrepckass mnporpamma: "OOpaGoTka MeTauIoB  JaBiieHweM" (s


http://ed.donntu.ru/books/22/cd10395.pdf
http://ed.donntu.ru/books/19/cd9121.pdf
http://ed.donntu.ru/books/20/m5287.pdf

oOyyJaroruxcst o9HON U 3a04HOM hopm oOyuenus) / TOYBIIO "JIOHHTVY", Kad.
00pab. metamioB gaBienueM ; [cocT.: E.A. Pynenko, B.E. T'onuapog]. - 472 KG6. -
Honenk : FTOYBIIO "JOHHTYVY", 2019. - 1 ¢aiin. - CucteM. TpedoBanus: Acrobat
Reader. http://ed.donntu.ru/books/20/m5288.pdf

JIEKTPOHHO-UH(POPMALMOHHBbIE PeCypChI
OBC JIOHHTY - http://donntu.ru/library
9BC IPR SMART - http://www.iprbookshop.ru

7. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE
T CHUTIITAHBI

1. Yuebnas ayautopust No 5.4200 mist npoBeleHUs] 3aHATUMN JIEKITMOHHOTO
tuna  (MyJbTUMEIUHHOE  OOOpYyJOBaHUE:  KOMIIBIOTEP,  MYJIbTUMEAUNHBIN
IPOEKTOP, JKpaH; CHEelUaIU3UpOBaHHAs MeOesb: J0CKa ayAuTOpHas, NapThl,
koMmibtoTepHbie croinbl. [IK: Monutop LG Flatron 710 PU, Komnstotep Celeron
Dual Core E1200 1.6 Ghz, onepannonnas cuctema Linux Ubuntu 18.04, nmaker
nporpamm LibreOffice 6.3.0).

2. YuebOnas ayautopust Ne 5.4200 s nmpoBeIeHUs] TPAKTUUECKUX 3aHSATUN
(MynpTUMEIUIHOE O00O0pYJOBaHME: KOMIBIOTEp, MYJIbTUMEAUINHBIA POEKTOP,
9KpaH; CHEIUAT3NpPOBaHHAs MeOeIb: JOCKa ayIUTOPHAsI, MapThl, KOMITbIOTEPHbIE
cronel. [1IK: Monutop LG Flatron 710 PU, Kommnerotep Celeron Dual Core E1200
1.6 Ghz, omepammonHas cuctema Linux Ubuntu 18.04, maker mporpamm
LibreOffice 6.3.0).

3. TloMewmeHuss [ CaMOCTOSTENBHOM pabOTBI C  BO3MOXHOCTBIO
noAkaoueHus: K cetu «MHTepHeT» M obOecriedyeHUEM JIOCTyINa B AJIEKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BaTEIIbHYI0 Cpely OpraHu3alluM: 4YUTaJbHbIE 3aJbl,
yueonsie kopmyca 2,3. (KomnbsloTepHas TeXHUKA ¢ BO3MOXHOCTBIO MOIKITIOUYEHUS
Kk cetu «MHTEepHET» U 0OecneueHneM JIOCTyNa B 3JIEKTPOHHYIO MH(OPMAIMOHHO-
obpazoBarenbuyto cpeny (OUOC JIOHHTY) u »aeKTpoHHO-OMOIUOTEUHYIO
cucremy (OBC [IPRbooks), a Takke BO3MOXHOCTHIO HHIMUBUIYATIHLHOTO
HeorpaHudeHHoro jgocrtymna odoydarimmxcs B 9bC u OMOC nocpencrsom Wi-Fi ¢
IepCOHAIBHBIX MOOMIBHBIX ycTpoiicTtB. OC- Microsoft Windows 7, OpenOffice
2.0.3 — oOmectBennas muneHsus MPL 2.0/ Grub loader for ALT Linux -
munien3us GNU LGPL v3/ Mozilla Firefox - nunensuss MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nunensust GNU GPL.


http://ed.donntu.ru/books/20/m5288.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/
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