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PABOYAIS IMMIPOTPAMMA
[To nucuurnuue b1.B.06 IlpoexktupoBaHue MNEPCEKTUBHOIO TEXHOJOTHUYECKOrO

00opyaoBaHusi HehTEXUMUYECKUX MTPOU3BOJICTB
Hanpasnenue noaroroBku 15.03.02 TexHonoruueckue MaulHbl U 000py10BaHKe

(wndp) (HAaUMMCHOBAHME)

[Tpoduns/nporpamma O6opynosanune HedrerazonepepaboTKu
KBanudukanus BbITyCKHUKA OaKaiaBp

dopma oOyueHHsl_o4Hasl, OUHO-3a04Has

dakyabTeT _MeXaHU4eCKU

Kadenpa-pazpadboruuk padboueit nporpammsl MAXII

Kype, cemectp IV, 7, IV.7

dopma 00ydeHus OYHas OYHO-3a04Has
Yachel 3B Yacel 3k

Jlexmu 18 0:5 18 0,5
JlabopaTopHble 3aHATHS 18 0.5 9 0,25
IIpakTHyecKne 3aHATHS 18 0,5 9 0,25
cP 54 1,5 63 1,75
KCP 45 1,25 45 1,25

dopma arTecTaluu DK3aMeH DK3aMeH
(KOHTPOJIb) 27 0,75 36 1
Bcero 180 S 180 S

Huxxnexkamck, 2023 r.
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PaGouasi nmporpamma cocrtaBieHa ¢ yderom Tpebopanuii deznepaibHOro rocynap-
CTBEHHOTr0 00pa30BaTe/IbHOTO CTaHAapTa BbICLIEro 00pa3oBaHus
(Ne 728 ot 09.08.2021) no nanpasnenuto 15.03.02 «TexHoIOrn4yeckue MallliHbl U

(HOMEp. JlaTa YTBEPKICHHS ) (wmndp) (HAUMEHOBAHKE HATIPABICHUS )

obopyloBaHKe» Ha OCHOBaHMM yuyeOHOro njiana Hadbopa obyuaroumxcs 2023 roza.
PazpaboTuuk nporpaMmsi:

jnoueHt kad. MAXII & N.H. Majibiiies

(JIOJKHOCTD) thm (M.H.0.)

Pabouas nporpamma paccMoTpeHa u oj100peHa Ha 3aceiannu kadeapst MAXII,
nportokos oT 19.04.2023 r. Ne 8

.H. Majibiiien

(D.H.0.)

3aB. kadeapoi




1.1]lenu oceoenusn oucyuniumnol
Hensamu ocBoeHus AUCIUILIMHBI «[IpoekTUpOBaHNE MEPCIEKTUBHOIO TEXHO-
JIOTUYECKOTO 000pyA0BaHUS HEHTEXUMHUUCCKUX TTPOU3BOJICTBY SBIISIOTCS
1. ocBoeHHMe METOJOB M TNpHeMOB 3(PPeKTUBHON M OE30MacHOM IKCIUTyaTalluH,

pPEMOHTA M OOCIIYKMBaHHs allllapaToB W YCTAaHOBOK B M3yYaeMbIX OTPACIAX
IIPOMBIIIJICHHOCTH;

2. BBISBJICHHME U YCBOCHUE HANpPABICHUM M METOJIOB UX MOJECPHHU3ALMU, ONTH-
MU3AlUU PEXUMOB PadOThI, OCOOEHHOCTEM aBTOMATH3allMM U YIPABJICHHS
TEXHOJIOTUYECKUM IIPOLIECCOM.

2. Mecmo oucyuniaunvl (M00y11) 6 CmMpPyKmype 0CHOBHOU 00pazoeamelib-
HOU nPOZpammol

Hucrumnnaa «IIpoekTupoBanue nepcrneKTUBHOTO TEXHOJIOTHYECKOT0 000py-
JOBaHUsI HEPTEXUMHUUECKUX MTPOU3BOACTBY» OTHOCUTCS K 6apuamusnou yactu OOI1
u GpopMupyeT y 6akanaBpoB M0 HampasieHHIO moAroToBku 15.03.02 TexHosoruye-
CKHE MaIlIMHBI U 000pY/I0BaHKWE HA0Op 3HAHUM, YMEHUI, HABHIKOB U KOMITETCHIIUM.

JI1s1 yCHEeHOro OCBOCHHUS TUCHUIUINHBI «IIpoekTupoBaHue NepCIeKTUBHOTO
TEXHOJIOTUYECKOro 000pYy/I0BaHUS HEDTEXUMUUYECKUX MPOU3BOJICTBY OAKAIABD HO
HarpasieHuto noArotoBku 15.03.02 TexHONIOrMYeCKUuEe MAIIMHEL U 000pYIOBAHKE
JIOJKEH OCBOUTH MaTepuai MPeAleCTBYIOMUX JUCIUTIINH:

a) b1.B.12 Obopyoosanue negpmezazonepepabomiiu,

0) 51.0.30 Unmencughuxkayus meniomaccoooMeHHbIX NPoYeccos.

Hucrumnaa «IIpoekTupoBaHue MepcrneKTUBHOTO TEXHOJIOTHYECKOTO0 000py-
JOBaHUsI HE(PTEXUMUYECKUX MPOU3BOJICTB» SIBIISICTCA MPEAINISCTBYIONMIECH U HE0OXO-
JUMa TS YCTIEIITHOTO YCBOSHUS MTOCISIYIONUX TUCITATUINH:

a) npou3B00CMBEeHHOU NPAKMUKU,

6) NPedOUNnIOMHOU NPAKMUKU.

3HaHUS, TOJMyYeHHBbIC TIPH W3YYCHHH AWCIHILTUHBI «lIpoekTmpoBanue mep-
CIIEKTUBHOTO TEXHOJOTHYECKOTO 000pYyIO0BaHUS HE(DTEXUMUUCCKUX MPOU3BOICTB)
MOTYT OBITh UCTIOJIL30BAHBI NP MPOXOKICHUH MPAKTUK W BBIMOJTHEHUH BBITYCKHON
KBAJTM(DUKAITMOHHOM PaOOTHI.

3. Komnemenyuu u unouxamopwvt 00CMUMNCEHUA KOMNemeHuuu ooy-
yarowiezoca, hopmupyemole 6 pe3yivmame 0C60EHUS OUCUUNTUHDL

[1K-2.1 3HaeT OCHOBHBIC TCHACHIIMHM MOJEPHU3AIMN 000PY/I0BaHUS U TEXHO-
joruu HedTerazonepepadoTKu

[1K-2.2 Ymeet pa3pabaTeiBaTh CIOCOOBI BHEAPEHUS HOBOM TEXHHKHU U TEpe-
JIOBOM TEXHOJIOTMH HeTerasonepepadoTKu

[1K-2.3 Bnaaeer HaBbIKaMU MO BHEAPEHUIO HOBOW TEXHUKH M TEXHOJIOTHHU
HedTerazonepepaboOTKH



B pe3ynemame oceoenusn oucyuniunvl 00y4aOuuiica 00Jx4ceH

1) 3nats:

a) OCHOBHBIC TEHACHIIMM MOJEPHHU3AIMU OOOpPYAOBaHUS U TEXHOJOTUU
HedTerazonepepaboOTKH.

2) YMmerTs:

a) pa3pabaThIBaTh CIIOCOOBI BHEJIPEHUSI HOBOM TEXHUKH U MEPEIOBON TEXHO-
Jorun HedTerazonepepadboTKH

3) Bnanets:

a) HaBBIKAMHU TI0 BHEIPEHUIO HOBOM TEXHUKHU M TEXHOJIOTHH He(Tera3onepe-
paboOTKHU.



4. Cmpykmypa u coodepycanue Ooucyuniunst «lIpoekTnpoBaHue mNepcrek-
TUBHOT'O TEXHOJIOTUYECKOTO0 000PYJ0BaHMs HEPTEXUMUUECKUX IIPOU3BOACTBY
OO01ast TpyA0€MKOCTh JUCHMILIMHBI COCTABIIAET S5 3a4eTHBIX eauHuL, 180 ua-

COB.
Ne Paznen Buabi yueoHoii OneHovHLIEe
n JUCIUIIHHBI - paboThI (B 4acax) cpeacTBa 1Jd
/m 5 Jlek- [Ipak- | JlaGopa- KCP CPC NpoBeICHUA
E ouu TH4Ye- TOPHBIE NPOMEXYTOYHOI
3 CKHe paboTel aTTecTallMu 1Mo
3aHs- pasaeiaam
THSI
1 | Beemennme. Hasma- | 7/7 3/3 3/1 3/1 717 9/10 | Oxsamen, nabopa-
YeHHre W Kiaccuu- mopHoe U npaKkmu-
Karus  00opyoBa- yeckoe  3amamue,
HHS 00K1a0
2 | Obopynosanue mist | 7/7 3/3 3/1 3/1 717 9/10 Oxszamen, nabopa-
TEIJIOBBIX TPOIIEC- mMopHoe U npakmu-
COB yeckoe  3amamue,
00KIAO
3 | O6opynosanue st | 7/7 3/3 3/2 3/2 8/8 9/11 Oxszamen, nabopa-
OpPOBEICHHS  Mac- mMopHoe U npakmu-
COOOMEHHBIX IPO- yeckoe  3amamue,
1IECCOB 00KIA0
4 | Xumuyeckue peak- | 7/7 3/3 311 311 717 9/10 | Dxzamen, nabopa-
TOPBI mopHoe u npakmu-
yeckoe  3anamue,
00KIAO
5 | Tpybuareie meuwm | 7/7 3/3 3/1 3/1 8/8 9/11 | Dxzamen, nabopa-
XUMUYECKHUX u mopHoe U npakmu-
Hedrenepepabathl- yeckoe  3amamue,
BAIOMIUX  TPOU3- 0okaao
BOJCTB
6 | BcomorarenbHoe 717 3/3 3/2 3/2 8/8 9/11 Dkzamen, nabopa-
obopytoBaHue, mopHoe U npakmu-
TEXHOJIOTHYECKU I yeckoe  3amamue,
TPYOOITPOBOJ u 00K1a0
apmarypa
HUTOIro 18/18 18/9 18/9 45/45 54/63

d)opMa aTTeCTalnun

Ounas Gopma: 3x3ameH (27);
OuHoO-3a04yHas popma: sk3ameH (36)




5. Cooepicanue N1eKYUOHHBIX 3AHAMUI O mMemMam C yKazaHuem QopMupye-
MBIX KOMITETCHIIUH

Pasgen nmcnuniin-
HBI

Yacel
ouHasi/
0YHO-3204HasI
¢opma 06.

Tema nexuu-
OHHOIO 3aHA-
THSA

KpaTKOQ coiepkaHue

®opmupy-
eMble KOM-
NeTeHIUH

Beenenue. Hazna-
YeHHEe M KJacCH-
¢ukanus  obopy-
JIOBAHUS

3/3

Beenenue.
Hasznauenune u
Kitaccuuka-
ust  obopyo-
BaHUS

[IpenMeT u 3amauu U3ydeHUS JTUC-
muIMHbl. HazHadeHwe W kiaccu-
(uKanus TpUMEHSIEMOTro 000py/I0-
BaHWs, MAllMH W anmnapaToB JUIs
MPOBEICHHUS XUMUYECKUX U HedTe-
XUMHAYECKHX TiporieccoB. OCHOB-
Hble TpeOOBaHMSI K TEXHOJIOTHYC-
CKOMY 000pYIOBAHUIO ¥ MaIlTHHAM.

IIK-2.1,
1IK-2.2,
IIK-2.3

ObopynoBanue
TSt TETIJIOBBIX
HPOLIECCOB

3/3

2.1.
CTPYKIIHH
TEII000MEH-
HHUKOB

Kon-

2.2. Kon-
CTPYKIIUU  y3-
JIOB TEII000-
MCHHHUKOB

2.1. HazHauenne u knaccuuxamnus
TEINIOOOMEHHBIX amnmaparoB. Tpe-
OoBaHMs, IPEIBIBISIEMBIE K TEILIO-
oOMeHHUKaM.  JIBWKyImas cuia
mporiecca TermIooOMeHa. Y paBHe-
HUE TeIulonepenayu. Y CTpOHCTBO,
Ha3HA4YeHHE DJIEMEHTOB, MapKu-
POBKa KOXXYyXOTpPyOUaTbIX TeIJo-
0OMEHHUKOB. TennooOMeHHUKN
JKECTKOM KOHCTPYKIMH C HErMo-
JBWKHBIMU TPYOHBIMHU pELIETKAMHU.
TemnepaTypHble HampsDKEHHsS B
KOXKyXOTpyOUarblX  TEIIooOMeH-
HUKaX: TPUYUHBI TOSBICHUS;, Me-
TOJBI KOMIeHcaluu. TermnooOMeH-
HUKH HOITY>KECTKOW KOHCTPYKLIMH C
KOMIIEHCAaTOpOM B KOpITyce; ¢ THO-
KOW MeMOpaHOil B TpyOHO# perret-
K€; C M30THYTBIMHU (BUTBIMH) TPYO-
KaMH. Termnoo6MeHHUKH
HEXECTKOM KoHCTpykuuu c U-
o0OpasHpiMH TpyOKaMu; C IIJIaBaro-
el TOJOBKOM; C CaJbHUKOBBIM
YIUIOTHEHUEM IUIABAIOIIEH T0JIOB-
K{; C BHYyTPEHHUM KOMIIEHCAaTOPOM
Ha TIJaBaloIlIed TOJIOBKE, C JIBOM-
HBIMU TpyOKamu Ouiba.

2.2. KOHCTpYKTUBHOE HCIOJIHEHUE
OCHOBHBIX Y3JIOB TEMJIO00OMEHHU-
KOB: TpyO, KOXXyXa, TpyOHBIX pe-
meTok. Pa3nmmuaHbie cImocoObsl pas-
MelieHuss Tpy0 Ha  TpyOHOMH
pemerke.  MeTonbl COeNMHEHUS
TpyO ¢ pemeTkoi, ux o00gacTu
MPUMEHEHUS] CPaBHUTEIbHBIE TTOKa-
3atenu. Hasnauenue u Buzpl nepe-
TOPOJIOK Ha TPYOHOM U MEXTPYO-
HOM MIPOCTPAHCTBAX
TeI1000MeHHUKOB. OAHO- ¥ MHO-
TOXOJIOBBIE TETNTIOOOMEHHUKH. Me-
TOJIbI M TPUHIMIILI UHTEHCH(UKA-

IIK-2.1,
IIK-2.2,
IIK-2.3




2.3. Cnenu-
aJbHBIE BHIBI
TEI000MEH-
HUKOB

uu TeruioodMeHa B Tpybax. OpeO-
peHHBIe, 00XAaThle, BUTHIC TPYOBL.
TpyObl ¢ BHYTpeHHUM TypOyiu3a-
TOpaMH.

2.3. CrnenmnaisHbele BUOLI TEILIOOO-
MEHHHUKOB: OJIOYHBIC, MOTPY)KHEIE,
MJICHOYHEIE, pEeTreHEepaTUBHBIC.
TermooOMEHHHUKHN € TIOCKOH MO-
BEPXHOCTBIO TEIIOOOMEHA: TIITa-
CTHUHYATHIC, CIIMPANbHEIE, MIACTHH-
4aTo-peOpucThiec U Ap. TerioBbie
TpyOKku. CpaBHHUTEIbHBIE MOKa3a-
Tenaw, 00NMacTh NPUMEHEHHs pas-
JIUYHBIX BUJOB TEIIOOOMEHHBIX
arnmnapaTos.

ObopynoBanue

IUIE  TIPOBEACHUS

MacCOOOMEHHBIX
MPOIIECCOB

3/3

3.1. OcHOBHBIE
MacCcoOMEH-
HBIC MTPOIIECCHI

3.2. Hacanou-
HBIC KOJIOHHBbI

3.3. Tapenpua-
ThIC KOJIOHHBI

3.1. MecTo u poib MPOIIECCOB Mac-
cooOMeHa B XMMHUYECKUX U Hedre-
XMMHUYECKUX MPOU3BOJICTBAX.
Knaccudpukanms mnporeccoB mac-
cooomena. OCHOBHBIE MOHATUS H
ofpeJieNIeHHsI MPOIECCOB Maccoo0-
MeHa: JBWXKYIIAs CHiia MpoIecca;
ypaBHeHHEe Maccorepenaun. Cymr-
HOCTH TIPOIIECCOB pa3leNICHUus] Me-
TOJlAMH TICPETOHKH, peKTH(UKa-
1Y, abcopOrum. CxembI
IPOLIECCOB TPOCTON MEPETOHKH H
pekTrdUKanuy OMHAPHBIX M MHO-
TOKOMIIOHEHTHBIX cMeced. Ilomnas
U HEMNOJHAs; MPOCTas M CIOKHAs
pekTr(UKaIOHHEIE KOJIOHHBI.
AmnmaparypHoe oQopMIIEHHE MpPO-
necca abcopOrun. CpaBHHUTENBHAS
XapaKTepUCTUKA Pa3IUYHbIX METO-
JIOB pa3J/ielieHus JKUJIKHX U Ta30BbIX
cMeceil Ha KOJIOHHBIX Maccoo0-
MEHHBIX araparax.

3.2. YCTpOWCTBO, NPUHIUN JCH-
CTBHsI HACaJIOYHBIX KOJIOHH. Bubl
U XapaKTePHCTHKU HACaJlOK, CpaB-
HUTEJIbHAS XapaKTepUCTHKA, PEKO-
MEHJIAIIMA 10 BBIOOPY ONTHUMAJb-
HOTO pexnMa paboTHI.
KoHcTpykTHBHOE othopmieHue
HACaJIOYHBIX KOJIOHH: pacIpe/elu-
TeNbHBIE W Tepepacrpe/ieuTelb-
HBIE YCTPOHCTBA IS >KUAKOCTH H
raza; OIIOpHbIE YCTpOMCTBa MOJ
HacajKy. SIBieHHe «CyXoro KOHY-
ca» B HACaJ04YHOW KOJIOHHE M Me-
TOIBI €ro ycrpaHeHus. JlocTouH-
CTBA M HEJOCTAaTKH HAaCaJIOYHBIX
KOJIOHH. [lepcrieKTHBHBIE — BHIBI
HacaJoK.

3.3. Tapenpuarsie KonoHHBI. Cpas-
HUTEJIbHBIC IIOKA3aTelId TapeliokK,
PEKOMEHJIAIMM 10 BBIOOPY ONTH-

IIK-2.1,
I1IK-2.2,
IIK-2.3




MaJbHBIX MApaMeTpoB. Y CTpou-
CTBO, TIPUHLIMT JIEHCTBUS, 00JacTh
IpUMEHEHNsT 0apOOTaXXHBIX Tape-
JIOK: CHUTYATbHIX; KOJIMA4YKOBBIX C
KalCyJIbHBIMH ~ KOJIITaYKaMH; JKe-
71009aThIX; U3 S-00pa3HBIX JIEMEH-
TOB; KOMOWHHMPOBAaHHBIX U Ap.
CrpyiiHbIE TapenKy C HampaBliCH-
HBIMH TTOTOKaMH JKHJIKOCTU U Ta3a:
YenryiiuaTeie, S3BIYKOBBIE, apod-
HBIE, TUIACTUHYATHIE, U3 MPOCECYHO-
BBITSDKHBIX JIHCTOB. OCOOEHHOCTH
paboTel W 00JacTh TNPUMEHEHUS
KJIAaHHBIX ~TapeioK: AHCKOBBIX;
TUIACTHHYATHIX; OaacTHBIX; >Ka-
JIIO3UMHO-KIIanaHHbIX. [IpoBanbHbIE
Tapeiku 0e3 MepelMBOB: pelieTya-
ThIE; CUTYATHIC, BOJHHUCTHIC, Kwut-
tens. [lpuHuun aecTBUs, OCHOB-
HBIE TIOKA3aTelld  CHeIHaIbHBIX
TapesoK: ¢ IByMs 30HAMH KOHTakK-
Ta; CTPYHHO-TICHTPOOEKHBIX; IICH-
TpoOEXHO-BUXpEBbIX. KomMOuHMpO-
BaHHbIE Tapenku. Tapeaku ¢
NPSIMOTOYHBIM JIBKCHHUEM IOTO-
KOB: TpyO4YaThle; C 3aBUXPUTEISIMH
(BUXpeBBIE); C CEKIIMOHHUPOBAHHEM
MOTOKOB. KoncTpykTusHOE
o opMIIEHHE OCHOBHBIX 3JIEMEHTOB
Tapenp4yaTblX KOJOHH: YCTpPOMCTB
JUIS BBOJA W BBIBOJAa TPOJYKTOB,
TIEPENTUBHBIX YCTPOMCTB; CIIOCOOOB
MOHTa)Ka BHYTPEHHHUX DJIIEMEHTOB.

XHUMHUYECKUE
AKTOPBI

pe-

3/3

4.1 Xumnue-
CKHE peaKTo-
pBI B XUMHUE-
CKOH H
HePTeXUMUYE-
CKOM TEXHOJIO-
TUH

4.2. Kon-
CTPYKIINH XH-
MHUYECKHX pe-
aKTOPOB

4.1. Ha3naueHue, MecTo U pOJb
XUMHYECKUX PEAKTOPOB B XHUMHYE-
CKOM M He(PTEeXMMHYECKOW TEXHO-
sorud. OCHOBHBIE OTJIMYMS XUMHU-
YeCKHX pEeakTOpoOB OT JApPYTUX
TUTNIOB ammapatoB.  Kmaccuduka-
U XUMUYECKHX pEaklui B 3aBU-
CHMOCTH OT MEXaHH3Ma, CII0CO0O0B
BO30YXKJICHHUS, PEKUMOB TPOTEKa-
HUS, TEIUIOBBIX M (ha30BBIX Xapak-
Tepuctuk. IloHATHE CKOpOCTH XH-
MHYECKOM peakluu. YpaBHEHUE
CKOPOCTH XHMHYECKON peakinu.
3akoH neicTByronmx macc. Kune-
THYECKMH U CTEXMOMETPUYECKUI
nopsaku peakuii. Koncranra xu-
MUYeCKOl peakuuu. BnusHue tem-
MepaTypel Ha CKOpPOCTb XHMHYE-

CKOM pEeaKLuH. YpaBHeHue
AppeHnnyca.
4.2. ®akTOphl, ONpenesAIoLIne

KOHCTPYKIIMIO XUMHUYECKUX PEak-
TOpOB. PeakTopbl UACILHOTO BbI-
TECHEHUA, HJICATBHOTO CMELICHHS,

IIK-2.1,
1IK-2.2,
IIK-2.3




MHOTOKacKaJIHble pPEakTOphl CMe-
LIEHUs, UX CPaBHUTEJbHbIE XapaK-
Tepuctukd. JKunkoctHsle KyOOBbIE
PEaKTopsl A7l TOMOT€HHBIX U reTe-
poreHHbIx peakuuii. Ilepemenivpa-
IONHE W TEIJIOOOMEHHBIE YCTpPOH-
CTBa PEaKTOPOB, PEKOMEHAALIUH TIO
ux mnpumeHeHn0. OcobeHHOCTH
KOHCTPYKLMH T'a30)KUAKOCTHBIX pe-
AKTOPOB: KOJIOHHBIE HAcaJO4HbIE U
TapeibyaTble PeaKTOpbl, UX CpaB-
HEHHE C MacCOOOMEHHBIMHU arlma-
paramu.

TpyOGuatsie
XAUMUYECKUX
Hedremepepada-
TBIBAIOIIIHX
W3BOJICTB

ncyun

u

npo-

3/3

5.1. Haznaue-
HHE, KJaccu-
bukarms u
KOHCTPYKITUH
neuei

5.2. Pacuer
TPyOUYaTHIX
neyei

5.1. Ha3znaueHnue u THIBI TICUSH, UX
knaccudukarys. CpaBHeHHE pas-
JIMYHBIX TUIIOB I€4YEH, OCHOBHbIE
HanpaBJICHUs B UX pa3Butun. Ter-
JIOTEXHUYECKUE 0COOEHHOCTH
HeTEe3aBOACKUX TPyOUaTHIX I1e-
Yei, CBI3b MEXIy TeIJIOTeXHUYe-
CKHMMH U TETIJIOBBIMH ITOKa3aTes-
MHU. TerioHanpssKeHHOCTh
MOBEPXHOCTH HarpeBa, TOIOYHOTO
IIPOCTPAHCTBA, MECTHBIE TEIUIOBBIE
Harpy3Kku B KaMepax pajualuy 1
KOHBEKIIMU. BakHelimue mokasa-
TEJIM ¥ JJIEMEHTHI TPyO4aThIX I1e-
yeil. ['apauTypa neuei, npuMeHse-
MbI€ MaTepHUaJIbl. Y CTPOMCTBA JJIst
CXKUTaHUS TOIUTHBA (TOpEenKH, (op-
CYHKH).

5.2. OcHOBHI pacueTa TpyOYaThIX
neyeil. [Ipoueccel cropanus u Term-
Jonepeaayn B TOIKE, TeIIomepe-
Jadya B KOHBEKIIMOHHOW Kamepe,
BBIOOP pa3MEpOB KaMep KOHBEKLHH
n pagnaiyu. OnpenesneHue mojes-
HOM TEIUIOBOW HArpy3kd II€YH U
COCTOSTHHUSI CBIpbSl Ha BBIXOJIE U3
neyu. KIIJ] neun u myTu yMeHbliIe-
HUS pacxoia TormiuBa. ['mapasnu-
YecKHil pacueT Ie4H, ra3oBO€ CO-
MPOTHUBJICHUE U TSITa.

IIK-2.1,
1IK-2.2,
IIK-2.3

Bcnomorarensnoe

obopynoBanmue,

TEXHOJIOTMYECKUIT

TpyOOIIPOBO
apmarypa

u

3/3

Bcnomora-
TenbHOEe 000-
pyoBaHue,
TEXHOJIOTHYE-
ckuii  TpyOo-
poBOJ W ap-
MaTypa

OO0mue cBeneHUs M KiacCU(UKa-
A BCIIOMOTATEILHOTO 000pyI0-
BaHUsI XMMUYECKUX U HedTexumu-
YECKHX MIPOU3BOACTB.
BepTukanbHble U TOPU30HTAJIbHBIC
MUIMHIPHYECKHE Pe3epByaphl LIS
JKUIKHX W ra3000pa3HbIX MPOAYK-
ToB. Ha3naueHwme u ycTpoHcTBO
MOKpBIX M CYXHX Ta3rojbJICPOB.
ByHKepBl M CUIIOCHI JUIsT XpaHEHHUS
1 BBITPY3KH CBHIITyYHX MaTEpUAIIOB.
OCHOBHBIE 3JIEMEHTBI TEXHOJIOTH-
YeCKUX TpyOOINpOBOAOB: TPYOHI,
¢aconnsle netanu (GUTUHTH), crIo-

IIK-2.1,
1IK-2.2,
IIK-2.3




COOBI COCAMHEHHsS TPYOOTIPOBOIOB.
Komnencanusa temnepaTypHBIX [ie-
¢opMmaruii  TpyOONIPOBOZOB C TIO-
MOIIbI0 KOMIeHCaTOpoB. Onopsl U
moaBecku TpybompoBoaoB. HaszHa-
yeHne © Kiaccupukamus Tpyoo-
MPOBOAHON apmaTypbl. Y CTpOM-
CTBO, O00JIACTh TNPUMCHEHUS H
XapaKTePUCTUKH 3allOpPHOU, pery-

JUPYOILIEH, IPEeIOXPaHUTEIbHOMU,
3alUTHON ¥ (pa3opasfeuTeIbHOM
apMaTyphbl.

6. Codeporcanue npakmuueckux 3aHamuil

4ecKUil Tpy-
OompoBom u
apMmarypa

THOKUX W CKOJB3SIINX KOMIIEHCATOPOB.
Onops! 1 TOABECKH TPYOOTIPOBOIOB.

Yacel Kpartkoe conep:kanue Popmu-

Ne Pasznen quc- oyHas/ Tema npakTuye- pyemble

n/n HUIIJINHBI OYHO-3a04YHas CKOI'0 3aHATHSA KOMIIe-

¢opma 06. TeHIHHU

1 O6opynosa- 3/1 Pacyer u Be16Op | 2.1. Pacuer u BBIOOp cranmaptu3oBanHoro | I[7K-2.1,
HHE JUIS Tel- CTaH/IapTU30- KOKyXOTpybuaroro TemioobMennnka ms | 1K-2.2,
JIOBBIX  TPO- BAaHHOTO TeTl- TPOBEJICHIS MPOLIECCOB Harpesa, oxmaxe- | [1K-2.3
IIECCOB 1000MEHHUKA HUsI, KOHJICHCALIMW, WCHAPCHHsS KHUIKUX,

ra3000pa3HbIX MPOTYKTOB;

2.2. TentoBoO# pacdeT u BBIOOp CTaHAAPTH-
30BaHHOTO amnmapaTa BO3JYIIHOTO OXJia-
KICHUS ISl TIPOBEICHMS Ipolecca OXJia-
KISHHS WM KOHJAGHCAlMM  pabodmx
NPOIYKTOB C 3aJaHHBIMU PACXOAHBIMU U
(hU3MKO-MeXaHMYECKHMH TTapaMeTPaML.

2 O6opynosa- 3/2 Texnomornue- Keiic-3amaua. Jliig 3amaHHBIX 3HAYeHWH mc- | [IK-2.1,
HHE JUISL TIPO- CKUI pacuer | XOJHBIX JaHHBIX IPOBECTH TexHojoruye- | [IK-2.2,
BEJICHUS pexTrduKany- cKuif pacueT pekTHhUKAIHOHHOH KomonHs! | [1K-2.3
Maccoo0- OHHOM KOJIOHHBI | C KOJIIAYKOBBIMH, KIIANTAHHBIMH, CHUTYAThI-

MEHHBIX MH ¥ TPOBAJIBHBIMH Tapeikamu (10 BapH-

MIPOIIECCOB aHTaMm 3ajaHuii). B kayectBe oObekTa om-
TUMH3ALMM ~ TIPUHATH  MEXTapesibyaToe
paccTosiHue, BEIOOP KOTOPOTO MPOU3BOIUTH
C y4eTOM 3aJaHHOI TperoaBaTesieM BCIle-
HUBA€MOCTH pas3fesieMblx pabouux CcH-
creM. IIpoBepky pabOTOCIIOCOOHOCTH BBI-
OpaHHOM  CTaHIAPTU30BAaHHOW  TapEJKH
NPOM3BOANTL 0 BEJIMYHHE MEXKTapenbya-
TOTO YHOCA.

3 Bcnomora- 3/2 TexHonornye- Texnonornveckuii TpydonpoBoxa: HazHaue- | [7K-2.1,
TesnbHOE 000- ckuil TpyGonpo- | HMe U Kiaccu(uKaius, npuMensemble Ma- | [IK-2.2,
pyZAoBaHHE, BOJ Tepransl. MeTosl KOMITeHcaun Temmepa- | [1K-2.3
TEXHOJIOTH- TYPHBIX HaNpsHKEHUH C ITOMOIIBIO0 OCEBBIX,




7. Cooepotcanue nadopamopHvIX 3aHAMULL

Mmarypa

Yacol Haunmenosa- ®opmu-

Ne Paznen auc- ouHast/ HHe nilﬁopa- KpaTkoe coxepaanme pyemMbie

n/n HMIUIAHBI | 0YHO-3204HAasI| TOpHOIi pa6o- KOMIIe-

¢opma 00. ThI TEHUHH

1 O6Gopynosa- 3/1 Ornenka 1wio- | [IpousBecTr pacyer mporeccoB Temiood- | [IK-2.1,
HUE ISl Tell- Iagy TOBEPX- | MEHA B KOKYXOTPYOHBIX TermnooOMeHHbIx | [7K-2.2,
JOBBIX  TIPO- HOCTH TEIUIO- | aNmapaTtax Ipu ckopoctd skumkoctn B | [TK-23
1IECCOB OOMCHHHKA TpyoOax 0,5; 1,0; 1,5; 2,0; 2,5; 3 mM/C u BBI-

OpaTb TemIOOOMEHHBIE amnmapathl U3
CTaHIAapTHOTO psja. [IponsBecT cpaBHe-
HHUE BBIOPAHHBIX KOHCTPYKLUHA MO IUIO-
A MOBEPXHOCTH TEIUIOOOMEHa, K03(h-
¢bunuenTy TEeTUIonepe aun u
THJIPABIMYECKOMY COMTPOTHBIICHUIO.

2 Ob6opynoBa- 312 N3yuenue B pextudukannonHoit kononne Hempe- | [IK-2.1,
HUE JIA TIpO- BIUSTHUS PBIBHOTO JCHCTBHS, paloTaromie Tmos 1IK-2.2,
BEJICHUS Mac- ¢ierMoBoro aTMoc(epHbIM jaBieHneM, pasuensercs | [1K-2.3
COOOMEHHBIX yucna Ha mo- | Gg kuakoit OMHApHOM cMecH C coaepika-
MPOIIECCOB Ka3aTeld PEK- | HIeM HU3KOKHUILIIEr0 KOMIIOHEHTa Xr.

tuukanuon- | TpeOyemas MoysApHasl 0N HU3KOKHIIA-

HOU KOJIOHHBI | MEr0 KOMIOHEHTa B JTUCTHJUISATE COCTAB-
nsieT Xp U B KyOoBOM octatke Xy. Omnpe-
JeUTh JUaMeTp KOJOHHBI U ee pabouyio
BBICOTY. Pacder 4mcna TeopeTHYeCKUX
TapeNoOK BBITOTHHUTH TPaQUISCKHM METO-
noM i daermoBoro ymciaa R-1, R-0.5,
R, R+0.5, R+1. Onpenenuts onTuMaib-
HYI0 KOJOHHY 10 MHHHMAJILHOMY pado-
yemy o0bemy. JInsi TapenbuaThIX KOJIOHH
OPUHATh PACCTOSHUE MEXAY TapeiKamH
h, cpemanii k.m.a. Tapenok - 1. Jus
HaCagO4YHbIX KOJIOHH BBICOTAa HaCaaKH,
SKBUBAJIICHTHAST TEOPETHUECKOH Tapelke,
coctaBiseT hy, ckopocTh apa W.

Bcnomora- 3/2 YotHenne VYIioTHeHHE 3a0pHOi apMaTypsl, BeiOop | [1K-2.1,

3 TenpHOE  000- 3aMOpHON  ap- | MPOKJIaJoYHOro MaTepuana, onpejenenue | [1K-2.2,
pyZAOBaHUE, MaTrypbl, BbI- | ONIOPHON PEaKLUU IIPOKIIAJKH. 1IK-2.3
TEXHOJIOTHYEe- 6op mpokia-
ckuii  TpybO- JIOYHOTO
NPOBOJ H ap- Marepuaia




8. Camocmoamenvnan paboma

Ne TeMbl, BLIHOCHMbIE HA CAMOCTOSI- Yacol ®opma CPC HUnan-
n/n TeJbHYI0 padoTy ouHasi/ KaToOpbI
OYHO-3204YHAS JMOCTH-

¢opma 00. JKeHUs

KOMIIe-

TEHIUHU

1 Ha3nauenne u kinaccupukanusi TEXHOJIO- 9/10 Iloocomoska x sksame- | 1IK-2.1,
THYECKOro O0OpyAOBaHMs Al TPOBEIe- Hy, npaxmuueckoe 3a- | 1IK-2.2,
HUS XUMHYECKHUX W HEPTEXUMUUECKUX HsImue 1IK-2.3
nporeccoB. OCHOBHBIC TpeOOBaHUSI K
000pYyTIOBAaHUIO M MaIlIHAM.

2 Mertopl MHTEHCH(UKAIMU TETI000MEHa 9/10 Iloocomoska x sxsame- | 1IK-2.1,
B TemtooOMeHHHKaX. OpeOpeHHbIe, 00- ny, nabopamopnoe u | 11K-2.2,
’kKartble, BUTbIC TPYObl. TpyOBI ¢ TypOyITH- npakmuueckoe  zams- | 1TK-2.3
3atopamu. [leperoponku B TpyOHOM H miue, OUCKyccuu
MEXTPYOHOM TPOCTpPAaHCTBaX. MHOroxo-

JOBBIE TEIUIOOOMEHHHKH. TermmoodMeH-
HUKH C HEMETAIMYECKHUMHU TpPyOKaMH.
TeroBsle TPYyOKH.

3 Hacamounrle konoHHBL. Buapl u xapakre- 9/11 Tloozomosxka x sxszame- | [IK-2.1,
PUCTHUKH HACAJIOK, PEKHUMBI paboThL. SIB- ny, nabopamopnoe u | 1IK-2.2,
JIECHHE «CYXOT0 KOHyCa» B HacaJo4HOU npakmuueckoe sauamue | 11K-2.3
KOJIOHHE, METOJIbl €ro ycTpaHeHus. Pac-

MpeNeuTen A JKUIKOCTH W Ta3a;
ONOpHBIEC YCTpOMCTBa NoA Hacaiky. Ilep-
CHEKTHBHBIC BUJIbI HACAJIOK.

4 CKOpOCTh XMMHMYECKOH peakiuu. Ypas- 9/10 Iloozomoska « sxsame- | 1IK-2.1,
HEHHE CKOPOCTH XHMHYECKOW PEaKIUH. Hy, npakmuueckoe 3a- | [IK-2.2,
Kunernuecknii M CTeXHOMETpHUYECKHUIT HAmue 1IK-2.3
nopsiaku peakuuii. Koncranta xummue-

CKOW PEaKIui U METO/IbI €€ ONPE/ICIICHHS.
BrnusiHue TemmepaTypbl Ha CKOPOCTh pe-
aKknuu. YpaBHeHUE AppeHuyca.

5 OcHOBHBIC BHIBI T€Yel I Harpesa 9/11 Iloozomoeka k skzame- | [1K-2.1,
HEPTENPOAYKTOB, HATIPABJICHHUS B UX Pa3- Hy, npakmuueckoe 3a- | [IK-2.2,
BUTHH. TeIUIOTEXHUYECKUE XapaKTepH- Hsmue, 00K1ao 1IK-2.3
CTHKH TpyOuarbix mededl. TeruroHamps-

JKEHHOCTh TOBEPXHOCTH Harpera. TpyOsl
W TapHUTYpa TeUeH, MPUMEHAEMbIC MaTe-
pHabl.

6 BcnomoratensHoe  000pymoBaHUE IS 9/11 Iloozomoska x oxzame- | [1IK-2.1,
XPAHEHUS KHUJIKAX U Ta3000pa3HbIX MPO- Hy, Jabopamopnoe u Zggg

IYKTOB: pe3epByapbl, EMKOCTH, Ta3rOllb-
Jepbl, OyHKepa W CHJIOCHL Marepuansl,
YCTPOWCTBO, 00JIACTh MPUMEHEHUSI.

npakmuyeckoe
mue, ouckyccuu

3AHA-




8.1 Konmponas camocmosamenbHoil padomaul

Ne TeMbl, BLIHOCHMbIE HA CAMOCTOSI- Yackbl ®opma KCP HNnan-
n/n TeJbHYI0 padoTy ouHasi/ KaTopbI
OYHO-320YHASH JMOCTH-

¢opma 00. JKeHUs

KOMIIe-

TEHIUHU

1 Hasnauenve u kiaccupHUKAIUA TEXHOJIO- 717 Ipuem sx3amena, | 11IK-2.1,
THYECKOTO O0OpY/IOBaHHS [UIsl TPOBEJE- npaxmuyeckoe 3a- | 11K-2.2,
HUS XUMHYECKHUX W HEPTEXUMUUECKUX OaHue 1IK-2.3
nporeccoB. OcHOBHBIE TpeOOBaHUSI K
000pYyTIOBAaHUIO M MaIlIHAM.

2 MeTopl MHTEHCU(DUKAIIMKM TEII000MeHa 717 Ipuem sx3amena, | 1IK-2.1,
B TemnooOMeHHHKax. OpeOpeHHblE, 00- nabopamopnoe  u | 11K-2.2,
xKaTble, BUThIe TpyObl. TpyOsI ¢ TypOynu- npakmuyeckoe 3a- 1IK-2.3
3aropamu. Ileperoponku B TpyOHOM U Hamue, OUCKyccuu
MEXTPYOHOM TPOCTpPaHCTBaX. MHOroxo-

JOBBIE TEIUIOOOMEHHHKH. TermmoodMeH-
HUKA C HEMETAUIMYECKUMH TpyOKaMHu.
TeroBsle TPYyOKH.

3 Hacamounrle konoHHBL. Buapl u xapakre- 8/8 Ilpuem sx3amena, | 1IK-2.1,
PUCTHUKH HACAJIOK, PEKHUMBI paboThl. SIB- nabopamopnoe  u | 11K-2.2,
JICHUE «CYXOro KOHyCa» B HacaJo4HOU npakmuueckoe 3a- | 11K-2.3
KOJIOHHE, METO/IbI €ro ycrpaHeHus. Pac- Hamue
MpeNeuTen A JKUIKOCTH W Ta3a;

ONOpHBIEC YCTpOMCTBa NoA Hacaiky. Ilep-
CIICKTUBHBIC BUJIBI HACAJIOK.,

4 CKOpOCTh XMMHMYECKOH peakiuu. Ypas- 717 Ilpuem  sk3amena, | 11K-2.1,
HEHHE CKOPOCTH XHMHYECKOW PEaKIUH. npaxmuueckoe 3a- | 11K-2.2,
Kunernuecknii M CTeXHOMETpHUYECKHUIT HAmue 1IK-2.3
nopsiakyd peakinuii. KoHCTaHTa XUMHUYe-

CKOW PeaKIui U METO/IbI €€ OMPECIICHHUSI.
BrnusiHue TemmepaTypbl Ha CKOPOCTh pe-
aKknuu. YpaBHeHUE AppeHuyca.

5 OcHOBHBIC BHIBI T€Yel I Harpesa 8/8 Ilpuem  sx3amena, | 1IK-2.1,
HEPTENPOAYKTOB, HATIPABJICHHUS B UX Pa3- npaxmuueckoe 3a- | 11K-2.2,
BUTHHU. TEIUIOTEXHUYECKHE XapaKTepH- Hsmue, 00K1ao 1IK-2.3
CTHKH TpyOuarbix mededl. TeruroHamps-

JKEHHOCTh TOBEPXHOCTH Harpera. TpyOsl
W TapHUTYpa TeUeH, MPUMEHAEMbIC MaTe-
pHAIEL.

6 BcrniomoratenbHoe  000pyJOBaHUE IS 8/8 IIpuem  sx3amena, | 11K-2.1,
XPaHEHUS KHUJIKAX U Ta3000pa3HbIX MPO- nabopamopnoe  u | 1IK-2.2,
IYKTOB: pe3epByapbl, EMKOCTH, Ta3rOllb- npakmuueckoe 3a- | 11K-2.3
Jepbl, OyHKepa M CHJOCHL Marepuaisl, Hsimue, OUCKyccuu
YCTPOWCTBO, 00JIACTh MPUMEHEHUSI.

9. chonwoeauuepeﬁmunzosoﬁ cucmembnsl ouenkKu 3HAHUUL

[Ipu oneHke pe3yabTaToOB EATEILHOCTH 00YYaIONUXCs B paMKax JUCITUTLIU-
Hbl «[IpoekTrpoBaHre MEPCIEKTUBHOTO TEXHOJIOTHYECKOTO 000pymoBaHus HedTe-
XAMHUYECKUX MPOU3BOACTB» HCHOJIB3YETCS PEUTUHIOBAsl CHUCTEMA. PeuTmHrosas
OIlCHKa (OPMHUPYETCSI Ha OCHOBAHUM TEKYIIETO M IMPOMEXYTOYHOTO KOHTPOJIS.



MaxkcuManbHOE€ 1 MUHUMAJIbHOE KOJMUYECTBO OAJIOB MO PAa3IUYHBIM BHAAM y4eO-
HOM paboTel omucaHo B «[lonoxeHun o OaUIbHO-PEUTHHTOBON CHUCTEME OLIEHKH
3HaHUM CTYyAEHTOB M obOecmedeHusi kadectBa yueOHoro mporeccay PI'bOY BO
«KHUTVY».

Hanpumep, npu M3ydeHMM OUCHUILUIMHBI MPEIYCMATPUBACTCA SK3aMEH, JO-
KJIaJ[, YeThIpeX Ja0OpaTOPHBIX paboT. 3a ATH KOHTPOJIbHBIE TOYKU CTYACHT MOXKET
MOJIYYUTh MUHUMAJIbHOE U MAaKCUMAIBHOE KOJIMYECTBO OAJIOB (CM. TaONIHILY).

3a 5K3aMeH CTYJIEHT MOKET MOJyYuTh MUHUMYM 24 Ganna u MakcumyM — 40
OaJLJIOB.

Ouenounvle cpeocmea Kon-6o Min, éannoe Max, oanrno6
Jlabopamopnas paboma 4 12 20
Ilpakmuueckoe 3anamue 2 10 18
Jloknao 1 6 10
Jluckyccusn 1 8 12
IK3amen 1 24 40
Hmozo: 60 100

10. Ouenounvie cpeocmea 013 mexKyuieco KOHmMpOAA YCneeaemocmu, npo-
MEeNCYmMOUHOU ammecmayuu no umo2am 0C60eHUs OUCUYUNTUHbL

OueHoYHbIE CpelCcTBa IJIA MPOBEACHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
IIPOMEKYTOUHOM aTTecTaliy 00y4JaroIuXcs U UTOTOBOM (roCyJapCTBEHHOM UTOTO-
BOM) aTTecTaluy pa3padaThIBAIOTCS COTJIACHO MOJIOKEHUI0 0 DOHJIaX OIEHOYHBIX
CPEIICTB, pacCMaTPUBAIOTCSI KaK COCTaBHAas 4acTh paboued mporpamMmbl U 0hopM-
JISIFOTCSL OTACBHBIM JJOKYMEHTOM.

11.Unugpopmayuonno-memoouueckoe obecneuyenue OUCYUNIUHBL
11.1. Ocnoenas tumepamypa

[Ipu m3zydenuun nucuuiuinHbl «lIpoeKTUpOBaHME MEPCIEKTUBHOTO TEXHOJIO-
TUYECKOro 000py0BaHMs HE(PTEXUMUYECKUX MPOU3BOJICTBY» B KaUu€CTBE OCHOBHBIX
HMCTOYHUKOB MH(MOPMAIIUH PEKOMEHTYETCS UCIIOIb30BaTh CIACAYIONIYIO JTUTEPaTypy.

OcCHOBHbIE MCTOYHHMKHM MH- Kou-Bo 3k3.
popmanun
I'mnpmanoB X.X. MamuHel U anmaparsl 80
XUMHUYECKHX IPOU3BOJICTB U Hedremnepe-
pabotku; yuebHoe mocobue / X.X. ['mib-
MaHOB, M.A. 3akupoB. — HikHekaMcK;
HXTH, 2013. - 128 c.

Mamusbl ¥ annapatbl XMMHYECKHX Mpo-|DiaekTpoHHbI katanor YHULL KHUTY
u3BOACTB W HedTerazonepepadorku|http://www.kstu.ru/article.jsp?id_e=52135
[OnexTponHsblii pecypc]; yuebnuk / W.U.|[loctym ¢ m060i TOYKH UHTEpHETA
[Tonuxapos, C.U. Ilonukapos, C.B. Pau-
KoBCkui, A.A. XoMeHKO. — 3-¢ H3I. B
anekTpoH. Bapuante. — Kazanb: KHUTY,
2014. Pexxum JIOCTYyIA:



http://www.kstu.ru/article.jsp?id_e=52135

|http://www kstu.ru/article.jsp?id_e=52135 |

11.2. /lonoanumenvhaa numepamypa
B kayecTBe JOMOJHUTEIBHBIX UCTOYHUKOB UH(POPMAIIUA PEKOMEHIyeTCS HC-
M10JIb30BATh CJIEIYIOLIYIO JINTEPATYpY:

JlomoiHUTEIbHbIE HMCTOYHMKH HWHPoOpMma- Kou-Bo 3Kk3.
107071

1. 3akupoB M.A. KoxyxoTpyOuaTbie TEmiI000MeH- 19
Hble ammapaThl. Y.2: Meron. ykazanus / cocT. M.A.
3akupos, M.I'. I'apunos, X.X. ['mismano; HXTU.
— Hmwxaekamck: HXTH, 2012. — 44 c.

11.3. dnexmponnvie ucmoyHuKu uHGopmayuu

[Ipu n3ydyenun aucuuriuinebl «IIpoeKTUpOBaHUE MEPCIEKTUBHOTO TEXHOJO-
TUYecKoro o00pya0BaHUs HEPTEXUMUUECKUX MPOU3BOJICTB» HCIIOIb30BAHUE DJICK-
TPOHHBIX HICTOYHUKOB UH(POpPMAITUU:

OnekTponHslid  katrasor YHUI[ KHUTY -  pexum  pocryna:
http://www.kstu.ru/article.jsp?id_e=52135

®enepanbHblii mopran «Poccuiickoe oopazoBarue» http://www.edu.ru/

@denepanbHbli  HEeHTP HWHOOPMAIMOHHO- 00pa30BaTEIbHBIX  PECYpPCOB
http://fcior.edu.ru/

Hudopmannonnas cucrema «EnuHoe 0KHO J0CTya K 00pa30BaTeIbHBIM pe-
cypcam» http://window.edu.ru/

http://elibrary.ru/ Kpynueiimmii poccuiickuii uHGOpMaMOHHBIN TOpTa B 00J1aCTH

HAyKH, TEXHOJIOTUH, METUIIMHBI U 00pa30BaHus, coAepxaliuil pedeparsl U MOJHbIE
TeKCTbI OoJiee 14 MIH HayuyHBIX cTaTed U myonukauuid  http://elibrary.ru/

11.4 Cospemennvie npogheccuonanvmvie 6azvl 0AHHBIX U UHPOPMAUUOHHDLE
CHPABOUHbBIE CUCHIEMDL.

1. Kypnan «Xumuueckoe u HePpTerazoBoe MalmHOCTpoeHue». CalT xypHa-
Ja «XUMHUYECKOoe M HedTerazoBoe MaliMHOCTpoeHue». — JlocTynm CBOOOHBIN:
http://www.himnef.ru/

2. Kypran «MammmHOCTpOCHHE W HHXKEHEpHOE o0pa3oBanuey. CalT )xypHaia
«MamuHOCTpOCHHE H HHXXEHepHoe oOpa3zoBaHue». — JlocTym CBOOOHBIN:
https://old.mospolytech.ru/index.php?id=4088

CorJiacoBaHo:

3aB. OTHEIOM W Tapacosa B.41.
1o OUOIMOTEYHOMY

00CTy>KUBaHUIO


http://www.kstu.ru/article.jsp?id_e=52135
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwww.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=a728c4f9694b59c44782e1ff47e42319&keyno=1
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Ffcior.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=6f9c7be092b1cfde8a4840b5791a197d&keyno=1
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwindow.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=976d197276e705dbccbfc2ff8bc80068&keyno=1
https://old.mospolytech.ru/index.php?id=4088

12. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNIUHBL (MOOY1).

VYyeOHble ayAUTOPUHU JJI1 TPOBEACHUS YU€OHBIX 3aHITUN OCHAILEHBI 000pY-
JIOBAHUEM:

1. Crenn Ne 1. “BuxpeBoit MaccooOMEHHBIH amnmapar’”,

2. Creng Ne2. “Hacamounast KojaoHHa”,

3. Crern Ne 3. “IIpoTMBOTOYHBIC KOHTAKTHBIE MaCcCOOOMEHHBIE YCTPOM-
cTBa”’, Maketr « MOHTaX KOJIOHHBI ABYMsI KpaHaMN»,

Crena Ne 4. “ITpssMOTOYHBIE KOHTAKTHBIE MACCOOOMEHHBIE YCTPOICTBA”,
Crena Ne 5. “UccnenoBanne ruipoOAMHAMUKU OJITMHOYHBIX Karelb”,

Crena Ne 6. “PeakTop ¢ Memankoit”,

Creng Ne 7. “PoTaninoHHBIA MaCCOOOMEHHBIX anmapar (IIeHTPOOeKHBIN)”,
Crenn Ne 8. “TemmepaTypHble HalpsHDKEHUS B KOXKYXOTPYyOUaThIX TEIUIO-
oOMEHHHKaX”,

9. Crena Ne 9. “Ko>1<yX0pr6anLIH TEMI000MEHHUK,

10.Crenn Ne 10. “YmnoTHUTENbHBIEC YCTPOMCTBA Bpama}onmxcsl BAJIOB”

11.Crenn Nell. “IleHTpoBKa HACOCHBIX YCTaHOBOK; CeKIus KJIanmaHHOM Ta-

penku tuna TKII, Cekmus konmaukoBoit Tapenku tuna TCK,

12.Crenng Nel2.“MoHTaXX KOJIOHHBI BEDKMMHBIM CIIOCOOOM”,

13.Crenn Nel3.“MoHTaxx KOJIOHHBI TOPTATBLHBIM KpaHOM;

14.Crenn Ne 14. «MoHTaX KOJIOHHBI IByMsI KDAaHAMMY;

15.Maket pekTU(hUKAITMOHHON KOJTOHHBI.

TEXHUYECKUMU CPEICTBAMHU O0YUCHMUS:

1. OBepxda-NpoeKTop;

2. PymoHHBIN HACTEHHBIHN dKpaH;

3. HoyTtOyk ¢ mpoekTopoM

[Tomemenust 11si CaMOCTOSATENIbHON paOOThl OCHAIIEHBI KOMITBIOTEPHON TEX-
HUKOM C BO3MOXHOCTBIO TIOAKIIOUEHUs K ceTu «MHTepHEeT» U 0OecneyeHbl JOCTY-
MOM B 3JIEKTpOHHYI0 nHpopmarmonnywo cpeny HXTU. Honyckaercs 3ameHna 000-
PYAOBaHHUS €0 BUPTYyaIbHBIMU aHAJIOTaMU.

JIutieH3upoBaHHOE MPOTPAMMHOE OO€eCTeueHre U CBOOOIHO pacipoCTpaHsi-
eMoe IporpaMmMHoe o0ecreueHue, UCIoab3yeMoe B yueOHOM MpOIecce MpU OCBO-
eHuu AuCIUIuHbl «[IpoekTrpoBaHUE MEPCIEKTUBHOTO TEXHOJIOTHYECKOTO 000py-
JIOBaHUS HE(PTEXUMHUYECKUX TTPOU3BOJICTBY

1. Windows XP;

2. Microsoft Office 2007;

3. AntuBupyc Kacnepckoro

O No Ok

13. Oopa3zosamenvHvle mexnoaocuu

KonudecTBo 3aHATHII, TPOBOJIMMBIX B MHTEPAKTUBHBIX (DOpMaxX, COCTABIISCT
14 4qacoB st ouHOM PopMbI OOyUEeHHSI B § YACOB JJIsI OYHO-3a049HOU (POpMBI 00Y-
YEHUSI.

OcHOBHBIE HHTEPAKTHUBHBIE (POPMBI MPOBEJCHUS YUCOHBIX 3aHATHI:

* TOKJIAIbI

* IUCKYCCHUS,



* U3YYEHHE W 3aKpEIJIEHHE HOBOTO MaTepuaia Ha UHTEPAKTUBHOM JIEKIIHUU
(;ekmusi-6ecena, JEKIUs — TUCKYCCHSI, IEKIHS C pa300pOM KOHKPETHBIX CUTYaIlUi).
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