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Pabouas nporpamma coctabieHa ¢ ydetom TpeGoBaHuii PesepaibHOro rocyuap-
CTBEHHOI0 00pa30BaTeILHOIO CTaHAapTa BbICILIEIO 0OOpa30BaHusl
(Ne 728 o1 09.08.2021) no nanpasnenuto 15.03.02 «TexHonornyeckue MallMHbl U

(HOMeEP. /1aTa N TBEPAICHMS ) (1ndp) (HAUMEHOBAHUC HATIPABICHHS)

o0opyloBaHKe» Ha OCHOBaHUHK ydyeOHOro rana Habopa obyuarouuxcest 2023 roja.

Pazpaborunk nporpamMmmbi:

noueHT kad. MAXII M.H. Majbliues

(JIOJIKHOCTH) (ITORIIUCE) (D.H.0O)

Pabouas nporpamma paccMoTpeHa 1 oj1o0peHa Ha 3aceianuu kadeapsl MAXI
nporokos ot 19.04.2023 r. No 8

3aB. Kadeapoi W.H. Majbliies

Wmu,) (®.H.0,)



1. Ilenu oceoenus oucuuniumwl
Hensamu ocBoeHus AUCIUILIMHBI «[IpoekTUpOBaHNE MEPCIEKTUBHOIO TEXHO-
JIOTUYECKOTO 000pyA0BaHUS HEHTEXUMHUUCCKUX TTPOU3BOJICTBY SBIISIOTCS
1. ocBoeHune MeTOJ0B M MpUeMOB (HPEKTHUBHON M OE30MACHOM AKCILTyaTallkH,

pPEMOHTA M OOCIIYKMBaHHs allllapaToB W YCTAaHOBOK B M3yYaeMbIX OTPACIAX
IIPOMBIIIJICHHOCTH;

2. BBISBJICHHME U YCBOCHUE HANpPABICHUM M METOJIOB UX MOJECPHHU3ALMU, ONTH-
MU3AIUU PEXUMOB padOThI, OCOOEHHOCTEN aBTOMATHU3ALMU WM YIPaBICHUS
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 6akajiaBpoB MO HampasiieHHio 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) b1.0.30 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 AWCIUILTUHBI «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 pa3pabaThiBaTh CIOCOOBI BHEAPEHUS HOBOM TEXHUKU U TEpe-
JIOBOM TEXHOJIOTMH HeTerasonepepadoTKu

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



B pe3ynomame oceoenusn oucuyuniunvl 00y4aromuiica 00ax4cen

1) 3nats:

a) OCHOBHBIC TCHACHINHN MOIACPHU3AINN o6opyz[013aHI/m n TCXHOJOI'MHU

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 codepycanue Ooucyunaunst «lIpoekTupoBaHue Nepcriek-
TUBHOI'O TEXHOJIOTHYECKOT0 000PYI0BaHMS HEPTEXUMUUECKUX MPOU3BOCTBY
OO01ast TpyA0EMKOCTh JUCHMIUIMHBI COCTABIIAET S5 3a4eTHBIX eauHul, 180 ua-

COB.
Ne Pa3pen Buabl yuyeoHoit OuneHoYHEIE
i | JUCHUILINHBI o paboThI (B 4acax) cpeacrsa AJis
/nm B Jlex- | Ilpak- | JlaGopa- | KCP CPC NpoBeICHUs
E 05051 THYE- TOpHBIE NPOMEKYTOYHOM
S CKHe paboTe! aTTecTaluu 1o
3aHS- pasaenam
THUS
1 | Beenenuwe. HasHa- 9 1 - - 3 22 Oxsamen, nabopa-
YeHHUEe U Kiaccudu- MOpHOEe U NPaKmu-
Kanus 00opymoBa- yeckoe  3amsmue,
HHUS 00K1a0
2 | ObopynoBanue st 9 1 2 2 3 22 Oxzamen, nabopa-
TEIUIOBBIX TPOIIEC- mopHoe U nPaKmu-
COB yeckoe  3amamue,
00KIA0
3 | O6opynoBanue ams 9 2 2 2 3 23 Oxsamen, nabopa-
NPOBENCHUS ~ Mac- mopHoe U NPaKmu-
COOOMEHHBIX IMPO- yeckoe  3amamue,
IIECCOB 00KIA0
4 | X¥UMHYECKHE peak- 9 2 — — 3 22 Oxzamen, nabopa-
TOPBI mopHoe U npaKkmu-
yeckoe — 3amamue,
00K1a0
5 | TpyOuatele meun 9 1 - - 3 22 Oxzamen, nabopa-
XAMHUYECKHAX 5 mopHoe U npaKkmu-
HedTenepepabaThi- yeckoe  3amamue,
BAIOIUX  TPOM3- 00K1a0
BOJICTB
6 | BcnomorarensHoe 9 1 2 2 3 22 Dkzamen, nabopa-
o0opyoBaHue, MopHOe U NpaxKmu-
TEXHOJIOTHYECKHIA yeckoe  3amamue,
TpyOOnpoBox U 00K1a0




apMaTypa

NUTOI'O

6 18 133

dDopMa aTTcCTalluu

sKk3aMeH (9)

5. Codeporcanue neKYUOHHBIX 3AHAMUI RO memam C yKazaHuem (opmupye-

MBIX KOMHE?TGHHI/Iﬁ

2.2.  Kouctpyxk-
UM y3JIOB TETLIO-
OOMEHHHUKOB

oOMeHHuKaM.  JIBWKyImas cuia
mporiecca TermIooOMeHa. Y paBHe-
HUE TeIulonepenayu. Y CTpOHCTBO,
Ha3HAuCHHWE DJJIEMEHTOB, MapKH-
POBKa KOXKYyXOTpPYOUaTbIX TeIJjo-
0OMEHHHUKOB. TermooOMeHHUKHT
KECTKOW KOHCTPYKIIMA C HEIo-
JBWKHBIMU TPYOHBIMHU PELIETKAMHU.
TemnepaTypHble HampsDKEHHS B
KOXKyXOTpyOUaTblX  TEIiooOMeH-
HUKaX: TPUYUHBI TOSBICHUS, Me-
TOJBI KOMIeHcaluu. TermnooOMeH-
HUKH TIOITY>KECTKOW KOHCTPYKIHH C
KOMIIEHCAaTOpOM B KOpITyce; ¢ THO-
KOW MeMOpaHOil B TpyOHO# perret-
K€; C M30THYTBIMHU (BUTBIMH) TPYO-
KaMH. Termnoo6MeHHUKH
HEXECTKOH KOHCTpykumu ¢ U-
o0OpasHpiMH TpyOKaMu; C IIIaBaro-
el TOJOBKOM; C CaJbHUKOBBIM
YIUIOTHEHUEM ILIABAIOIIEH TOJIOB-
K{; C BHYyTPEHHUM KOMIIEHCATOPOM
Ha IJIABAIOLICH TOJOBKE; C JBOM-
HBIMH TpyOKkamu Ouipaa.

2.2. KOHCTpYKTHBHOE HCIIOJHEHHUE
OCHOBHBIX Y3JIOB TEMJIO00OMEHHU-
KOB: TpyO, KOXXyXa, TPyOHBIX pe-
meTok. Pa3nmmunbie crmocoOwl pas-
MelieHuss Tpy0 Ha  TpyOHOMH
peumerke.  MeTonbl CcOeNMHEHUS
TpyO ¢ pemerkoi, ux o00jgacTu
NPUMEHEHUS] CPABHUTEJIbHBIE MTOKa-

Ne Dopmupy-
Paznen apucuuniim- Yacel Tema JIeKIIMOHHO-
n/ Kpatkoe cogep:xanue eMble KOM-
HbI ro 3aHATUA
I IeTCHIUHN
1 Beenenue. Hazna- 1 Bgenenue. IMpeamer u 3amaun usydenus auc- | 1IK-2.1,
YeHHe W KIIaCcCH- Haznauenmne u | immesl. Hasnauenwe w kiacen- | [IK-2.2,
¢ukanus  obopy- KIJIACCU(UKAITHS (uKanus TpUMEHSIEMOTo 000py/I0- 1IK-2.3
JIOBaHUS o0opyoBaHus BaHMsI, MAIlMH M amnmaparoB s
MIPOBEJICHHSI XUMUYECKUX U HedTe-
XUMUYECKUX mpoueccoB. (OCHOB-
Hble TpeOOBaHMSI K TEXHOJIOTHYC-
CKOMY 000pY/IOBaHUIO U MallTHHAM.
2 | O6opynoBaHue 1 2.1.  Koncrpyk- | 2.1. Ha3nauenue u knaccudukamms | [1K-2.1,
TS TETIOBBIX 145071 Temnoo6- | TemnooOMeHHbIX anmapaTos. Tpe- | [IK-2.2,
MIPOIIECCOB MEHHHKOB 0oBaHUs, MPEIBABISIEMBIC K TEIIO- 1TK-2.3




2.3. Coemnuaib-
HBIC BUBI TCILJIO-
OOMEHHUKOB

3atenu. HasHaueHue u BUIBI Tiepe-
TOPOJIOK Ha TPYOHOM M MEXTPyO-
HOM TIPOCTPAHCTBAaX TEIIOOOMEH-
HUKOB. OIHO- M MHOTOXOJ/IOBBIC
TEINIOOOMEHHUKH.  MeTonsl U
MPUHIMITEI UHTCHCU(UKAIIMNA TeT-
noobOMmeHa B TpyOax. OpeOpeHHbIE,
o0xateie, BUTbIE TPyObl. TpyOsI ¢
BHYTPEHHHUM TYpOyIH3aTOpaMHu.
2.3. CrnenuaisHbele BUOLI TEILIOOO-
MEHHUKOB: OJIOYHBIC, MOTPYIKHBIEC,
TUICHOYHEIE, pereHepaTuBHbBIC.
TemmooOMEeHHUKHN € TIOCKOM TI10-
BEPXHOCTBIO TEIUIOOOMEHA: Ta-
CTHHYATHIC, CIIUPATBHbIC, TUIACTHH-
yaro-pedpucthie U Jnp. TeruioBbie
TpyOku. CpaBHUTENBHBIE TIOKa3a-
TeaW, 00JacTh NPUMCHEHHUS pas3-
JUYHBIX BUJOB TEMIOOOMEHHBIX
anmnaparos.

Oo6opynoBaHue
JUISE  TIPOBEACHUS
MacCOOOMEHHBIX
MPOIIECCOB

3.1. OcHOBHEBIE
MacCcOOMEHHEIE
MPOLIECCHI

3.2. Hacagounsie
KOJIOHHBI

3.1. MecTto u posb MPOIIECCOB Mac-
cooOMeHa B XMMHUYECKHX U HedTe-
XUMHYECKAX MIPOM3BOICTBAX.
Knaccudukamuss mpomeccoB mac-
coobMena. OCHOBHBIE TOHATHS WU
oTpezeNieHus] TTPOIIECCOB Maccoo0-
MEHa: JBWKYIIas CHJIa IPOIECcca;
ypaBHeHue Maccomnepenayu. Cyur-
HOCTBH TIPOLIECCOB pPAa3leICHUs Me-
TOAaMU TIEPETOHKH, PEKTHU(UKA-
1Y, abcopOruu. Cxembl
MPOLECCOB MPOCTON IMEPErOHKU U
pektuduKanuu OWHAPHBIX U MHO-
TOKOMIIOHEHTHBIX cMecel. [lonHas
W HEeIoJIHAs; TpocTas M CIOXKHAs
peKTU(dUKAINOHHBIE KOJIOHHBI.
ArmnmaparypHoe odopMIIeHHE Tpo-
necca abcop6umu. CpaBHUTENbHAS
XapaKTepUCTUKA Pa3IMYHBIX METO-
JTOB pa3JIeeHus! )KUJIKUX 1 Ta30BBIX
cMeceld Ha KOJOHHBIX MAaccoo0-
MEHHBIX amnmapaTax.

3.2. VYcrpolcTBO, NpUHLMUN JEH-
CTBUSI HACAJIOYHBIX KOJIOHH. BHITBI
W XapaKTepPHCTHKH HACaJIOK, CpaB-
HUTEJIbHAS XapaKTepUCTHKA, PEKO-
MEHJIAIMKM 10 BBIOOPY ONTHUMAJIb-
HOTO pexnma paboTHL.
KonctpykTusHoe odopmiteHue
HAacaJOYHbIX KOJIOHH: pacipenenu-
TENbHBIE W TepepaclpeaenuTelb-
HBIE YCTPONCTBA JUIS KUJKOCTH H
rasa; OIIOpPHbIE YCTPOWCTBa IO
Hacajaky. SIBieHHe «CyXoro KOHY-
Ca» B HACaJO4YHOUI KOJIOHHE U Me-
TOJIBI €ro ycTpaHeHus. JlocTowH-
CTBA M HEJOCTaTKH HAacaJI0YHBIX

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




3.3. Tapenbuatsie
KOJIOHHBI

KOJIOHH. [lepcrieKTHBHBIE  BHIBI
HacaJoK.

3.3. TapempuaThie KOJOHHBEL Cpas-
HUTEJIbHBIC IIOKAa3aTelId TapeliokK,
PEKOMEHJAIMM II0 BBIOOPY ONTHU-
MaJIbHBIX —IMapaMeTpoB. Y CTPOM-
CTBO, MPUHLUN JCHCTBU, 00IACTb
NpUMeHeHus] 0apOOTaKHBIX Tape-
JIOK: CHUTYATbhIX; KOJIAYKOBBIX C
KallCyJIbHBIMH  KOJIAa4KaMH; Ke-
7004aThIX; U3 S-00pa3HBIX dIEMEH-
TOB; KOMOMHHMPOBaHHbIX U Jp.
CrpyiiHble TapenKu C HalpaBlleH-
HBIMHU TIOTOKaMH XHJIKOCTH U Ta3a:
qeuryiuaTele, SI3BIYKOBBIC, apoy-
HBI€, IUIACTUHYATHIE, U3 HMPOCEYHO-
BBITSDKHBIX JTHCTOB. OcCOOEHHOCTH
paboThl W 00NacCTb MPUMEHEHUS
KJIalaHHBIX TapeloK: AWCKOBBIX;
IUIACTUHYATHIX; OalacTHBIX; >Ka-
JII03UHHO-KIIanaHHbIX. [IpoBasibHbBIE
Tapeiky 0e3 NepesuBOB: pelieTda-
ThIE; CUTYaTble; BOJHHUCTHIC; Kut-
tensd. IIpuHuun neicTBUs, OCHOB-
HBIE TOKa3aTelH  CICHUATbHBIX
TapesoK: ¢ IByMs 30HAMH KOHTakK-
Ta; CTPYHHO-IIEHTPOOEKHBIX; IICH-
TpoOeKHO-BUXpEBBIX. KoMOMHMPO-
BaHHbIE Tapenku. Tapelnku ¢
IPSAMOTOYHBIM JIBIKCHHUEM IIOTO-
KOB: TpyOdYaThie; ¢ 3aBUXPUTEISIMH
(BUXpEBBIE); C CEKIMOHHUPOBAHHEM
MIOTOKOB. KoncrpykTrBHOE
o(opMIIEHHE OCHOBHBIX 3JIEMEHTOB
TapeibpyaThlX KOJIOHH: YCTPOWCTB
JUIA BBOAA M BBIBOJA NPOIYKTOB,
NIEPENMBHBIX YCTPOMCTB; CHOCOOOB
MOHTa)Ka BHYTPEHHHX DJIIEMEHTOB.

XUMHUYECKHE
AKTOPBI

pe-

4.1 Xumuueckue
peakTopsl B XH-
MHYECKOM u
HePTeXUMUYe-

CKOM TEXHOJIOTHUH

4.1. Ha3znauenuwe, MeCTO HU pOJb
XUMHYECKAX PEaKTOPOB B XMMHUeE-
CKOM M He(PTEXUMHUYECKOH TEXHO-
smoruu. OCHOBHBIE OTJIMYUST XUMHU-
YeCKUX pPEaKkTOpOB OT JPYTHX
ThmoB ammapartoB.  Kiaccuduka-
A XUMUYECKUX PEaKIii B 3aBHU-
CHMMOCTH OT MEXaHHM3Ma, CII0CO0O0B
BO30YXICHHS, PEKUMOB MpPOTEKa-
HUS, TEIJIOBBIX M (ha30BBbIX Xapak-
TepucTuk. [IoHATHE CKOPOCTH XHU-
MHUYECKOH peakiuu. YpaBHEHUE
CKOPOCTH XUMHUYECKOM pPEaKHu.
3akoH neicTByronmx macc. KuHe-
TUYECKUM U CTEXMOMETPUYECKUUN
nopsinku peakuuid. Koncranra xu-
MHYECKON peakuuu. BiusHue tem-
mepaTypel Ha CKOPOCTh XHMHYE-
CKOH peaKkLyu. YpaBHeHHE

1IK-2.1,
I1IK-2.2,
IIK-2.3




4.2.  KoucTpyk-
UM XUMHYECKHX
peaKkTopoB

AppeHnyca.

4.2, ®akTOpBl, OMpPEICIAIONINE
KOHCTPYKITUIO XHMHYECKHUX peax-
TOpoB. PeakTophl uieanbHOrO BbI-
TEeCHEHHS, WIealbHOTO CMEIICHUS,
MHOTOKAaCKa/IHbIE PEaKTOPBl CMe-
IICHHS, UX CPaBHUTEIbHBIC Xapak-
TEPUCTUKH. JKUAKOCTHBIC KYOOBEIC
peaxKTopsI ISl TOMOT€HHBIX W TeTe-
poreHHbIXx peakuuil. Ilepemernivpa-
IOIUE U TEIJIOOOMEHHBIC YCTpPOW-
CTBa PEaKTOPOB, PEKOMEHIAINH 10
nx TnpuMeHeHHo. (OcoOeHHOCTH
KOHCTPYKITUHM Ta30’KUIKOCTHBIX pe-
aKTOPOB: KOJIOHHBIC HACAJIOYHBIC H
Tapenpyarble PeaKkTOpbl, WX CpaB-
HEHUE C MacCOOOMCHHBIMH aIla-
paTamu.

TpyOuaTtele meun
XUMHYECKHX "
He(renepepada-
THIBAIOIUX  TIPO-
M3BOJICTB

5.1. Ha3znauenwue,
KIJIACCU(DUKAIHS 1
KOHCTPYKI[MU IIe-
yen

5.2. Pacuer TpyO-
YaTBIX ITI€Uen

5.1. HazHaueHue U THITBI IIeUeH, UX
knaccu¢pukanusa. CpaBHeHHE pa3-
JIUYHBIX THUIIOB TIi€4Yeil, OCHOBHBIE
HaIpaBJeHUs] B UX Pa3BUTHUU. Tel-
JIOTEXHUYECKHUE 0CcOOEHHOCTH
He()Te3aBOJACKUX TPyOdYaTHIX IIe-
4eil, CBA3b MEXAY TeIIoTeXHHYe-
CKUMH U TEIJIOBBIMHU IIOKa3aTess-
MH. TennoHanpsHsKeHHOCTh
MTOBEPXHOCTH HarpeBa, TOIMOYHOTO
MIPOCTPAHCTBA, MECTHBIE TEIUIOBbIE
Harpy3kd B KaMmepax pagualnud H
KOHBEKLMU. Baxneilline nokasza-
TENW M DJIEMEHThl TpyOYaThIX Iie-
yeil. ['apHuTypa neue, npumeHse-
MbI€ MaTepHalbl. Y CTPOWCTBA Ui
C)KHT'aHUS TOIUTUBA (TOpeNkH, Gop-
CYHKH).

5.2. OcHOBBI pacueTa TpyO4aTbIx
neueid. IIpoueccsl cropanust U Ter-
joriepeiayn B TONKE, TeIuIomnepe-
Jadya B KOHBEKLUHOHHOW Kamepe,
BBIOOp pa3MepoOB KaMep KOHBEKIMH
u paguanuu. OmnpeneneHue moses-
HOM TEIUIOBOM Harpy3ku Ie4H U
COCTOSIHUSI CBIPbS Ha BBIXOJAE U3
neun. KIIJ] neun u nmyT yMeHble-
HUS pacxoia ToruBa. ['mapasnu-
YeCKUIl pacueT Ie4H, ra3oBOE CO-
MIPOTUBIICHUE U TATA.

IIK-2.1,
I1IK-2.2,
IIK-2.3

BcnomorarenbHoe
obopynoBaHue,
TEXHOJOTHYECKUN
TpybOomIpoBOA M
apMarypa

Bcnomorarens-
HOe 00opynoBa-
HHUE, TEXHOJIOTH-
YECKHUU
TpyOOIpoBOL |
apMatypa

OO0ire cBeleHUS M KiacCHU(pHUKa-
1Sl BCIIOMOTATEIILHOTO 000pyI0-
BaHUS XMUMHYECKUX U HEPTEXUMHU-
YECKUX MTPOU3BOJICTB.
BepTukanbHbie ¥ TOPH30HTAJIbHBIC
MWIMHIPUYECKUE pPe3epPBYaphl IS
KUAKUX U Ta3000pa3HbIX MPOJYK-
ToB. Ha3HaueHuwe u ycCTpOHCTBO
MOKpPBIX W CYXHX Ta3roJbJepOB.

I1K-2.1,
I1K-2.2,
I1K-2.3




ByHKepBl M CHIIOCHI Ul XpaHEHHS
Y BBITPY3KH CHITYYHX MAaTEPHAJIOB.
OCHOBHBIE 3JIEMEHTHI TEXHOJIOTH-
YeCKHX TPyOONpOBOAOB: TpPYOHI,
(daconnsie netanu (GUTHHTH), CITO-
coOBbI coeTMHEHUsI TPYOOIIPOBOIOB.
Kommencanusi TeMmnepaTypHBIX [ie-
¢dopmauuii TpyOOIpPOBOAOB C IIO-
MOIIBI0 KOMIeHcaTopoB. Omopsl u
nmoaBecku TpyodompoBoaoB. HaszHa-
yeHue u kinaccupukanus Tpyoo-
MPOBOJHOM apMaTypbl. Y CTpOW-
CTBO, O0NacTp TPUMEHEHUS W
XapaKTePUCTUKU 3allOPHOM, pery-
JIUPYIOIIEH, IPEIOXPaHUTEIBHOM,
3aMATHON M (ha3opasaeIuTeILHON
apMaTypBbI.

6. Codeporcanue npakmuueckux 3aHamuil

No Kpartkoe coaep:xanue dopmu-
11- Paznen nucuu- Yackr Tema npakTu4yecko- pyeMble
- NJIMHBbI 0 3aHATHUSA KOMIIe-

TEeHIMH

1 | Ob6opynoBanune 2 Pacuer wu BbIOOp | 2.1. Pacyer u BBIOOp cTanmaptu3oBanHoro | /7K-2.1,
I TEIUIOBBIX CTAaHIAPTU30BAaHHO- | KOKyXOTpyOuatoro Temioobmennuka s | 17K-2.2,
MPOIIECCOB ro TEeIIOOOMEHHH- | IIPOBEICHHS MPOLECCOB Harpesa, oxuaxie- | [1K-2:3

Ka HUS, KOHJCHCAIIMU, WCIAPCHUs >KUIKHX,
ra3o00pa3HbIX IPOJYKTOB;
2.2. TerutoBo#i pacdeTr u BBIOOp CTaHAAPTH-
30BaHHOTO ammapaTta BO3IYIIHOTO OXJa-
XKJICHUS ISl TIPOBENICHHs TIpoliecca oXJia-
JKICHUS H KOHEHCAINH pabounx
MPOAYKTOB C 3aJJaHHBIMH PACXOJHBIMU U
(U3UKO-MEXaHMYECKHMU TapaMeTPaMHu.

2 | ObopynoBanue 2 Texnomornueckuii | Keiic-3agaua. J{as 3agaHHbIX 3HayeHnid uc- | [IK-2.1,
U IIpOBeJie- pacueT pekTH(HUKA- | XOAHBIX JAHHBIX TPOBECTH TexHojoruue- | [1K-2.2,
HUS Maccoo0- LIMOHHO KOJIOHHBI | CKHIi pacuer peKTr(uKanuosHoil kononnsl | [1K-2.3
MCHHBIX IIPO- C KOJIIIAYKOBBIMH, KJIallTaHHBIMH, CUTYATBI-

LIECCOB MU U MPOBaJIbHBIMU TapeskaMu (TI0 BapH-
aHTaM 3aj1aHuii). B kauectBe 0OBeKkTa OI-
TUMH3AIMH  TPHHATH  MEXTapesibyaToe
paccrosiHue, BEIOOP KOTOPOTO MPOU3BOIUTh
C YYETOM 3aJIaHHOMW TperioiaBaTesieM BCIIe-
HUBAaEMOCTH pa3leNisieMbIX pPadodux CH-
creM. IIpoBepky pabOTOCTIOCOOHOCTH BBI-
OpaHHOW  CTaHIAPTHU30BAHHOW  TapeiikKu
MPOM3BOJUTE IO BEJIMYMHE MEXTapeibya-
TOT'O YHOCA.

3 | Bcriomora- 2 Texuonornyeckuii | TexHoaOrMUeCKHit TpyOOMPOBOA: HasHaue- | [IK-2.1,
TenbHOE  000- TpyGOIpPOBO. HUe M KinaccupuKanus, IpuMensembie ma- | 17K-2.2,
pyznoBaHue, Tepuansl. Metogsl Komnencamun temnepa- | [7K-23
TEXHOJIOTHYEe- TYPHBIX HANpPsDKCHUH C MOMOIIBIO OCEBBIX,

CKkuii  Tpy0O- TMOKAX W CKOJNB3SIIUX KOMIIEHCATOPOB.

MpOBOA U ap-
MaTypa

Omnopsl ¥ TOABECKH TPYOOIIPOBOIOB.




7. Cooepotcanue nadopamopHvIX 3aHAMULL

®opmu-

Ne Paspea nuc- Yacel HaHMeHOBaH"ue pyeMbie

w/n I — JadopaTopHOi KpaTkoe conep:xxanue OMIIE-
padoTsI

TEHIHH

1 O6Gopynosa- 2 Ornenka mioriaau | IIpousBecTH pacueT MporeccoB Temiooo- | I71K-2.1,
HHUE [UIS Tell- HOBEPXHOCTH MEHa B KOKyXOTPYOHBIX TerooOMennbix | [1K-2.2,
JOBBIX  TpO- TEIIIOOOMEHHNKA | ammapaTax TpH CKOpocTH kuakoctn B | {1K-2.3
1IECCOB TpyoOax 0,5; 1,0; 1,5; 2,0; 2,5; 3 mM/C u BBI-

OpaTb TemnOOOMEHHBIE amnmaparbl U3
cragmapTHoro psja. Ilpoussectu cpaBHe-
HHUE BBIOPAHHBIX KOHCTPYKLUHA MO IUIO-
A MOBEPXHOCTH TEIUIOOOMEHa, K03(h-
¢bunuenTy TerIonepeaun "
THPABINYECKOMY COITPOTUBIICHHUIO.

2 Ob6opynoBa- 2 W3yuenne Bius- | B pekTudukanmoHHoi KoioHHe Hempe- | [IK-2.1,
HUE IJIs TIpo- HU  (DIErMOBOTO | phIBHOTO jeiicTus, paGoTaromeit mon | [7K-2.2,
BEJICHHUS Mac- qncia HAa TOKasa- | aTMOC(EPHBIM JaBieHHeM, pasjensercs | {1K-2.3
COOOMEHHBIX Tern  pektuduka- | Ge )xuaKoi OMHAPHOW CMECH C coaepika-
MPOLIECCOB IIMOHHOM KOJIOHHBLI | HUEM HU3KOKHIISIIIETO KOMIIOHEHTa XF.

TpeOyemast MossipHast 0N HU3KOKHIIS-
IIero KOMIIOHEHTa B JTUCTHIUIATE COCTaB-
nsieT Xp U B KyOoBOM octatke Xy. Omnpe-
JeUTh JUaMeTp KOJOHHBI U ee pabouyio
BBICOTY. Pacuer uymcina TeopeTHdecKux
TapesoK BBIIOJIHUTH IpauUecKuM MeTo-
noM i daermoBoro ymciaa R-1, R-0.5,
R, R+0.5, R+1. Onpenenuts onTrMaib-
HYIO KOJIOHHY 110 MUHHMMAaJbHOMY pabo-
yemy o0bemy. JInsi TapenbuaThIX KOJIOHH
OPUHATh PACCTOSHUE MEXAY TapeiKamH
h, cpemanii k.m.a. Tapenok - 1. Jus
HAacaJOYHbIX KOJIOHH BBICOTA HACAJKH,
SKBUBAJIICHTHAST TEOPETHUECKOH Tapelke,
coctaBisieT hy, ckopocTh mapa W.
Bcnomora- 2 ViioTHeHne — 3a- | YIUIOTHEHHME 3allOpHOM apMmartypsl, Beioop | /7K-2.1,

3 TenpHOE  000- TIOPHOM apMaTyphbl, | NPOKJIAA0YHOr0 MaTepuana, onpejenenue | [1K-2.2,
pyZAOBaHHE, BBIOOD MPOKJIa- | OTIOPHOW PEaKIH MPOKIIAJKH. 1IK-2.3
TEXHOJIOTHYE- JOYHOTO Marepua-
ckuii  TpyOO- na
NPOBOJ H ap-

Marypa
8. Camocmoamenvnaa paboma

Ne TeMbl, BLIHOCHMbIE HA CAMOCTOSI- Yacobl ®opma CPC HUnan-
n/n TeJbHYI0O padoTy KATOPbI
A0CTH-
JKeHU S
KOMIIe-
TEeHUHH

1 Haznauenue u kinaccuguKamus TEXHOJIO- 22 Iloocomoska « sxzameny, | 1IK-2.1,

ITIK-2.2,




THYECKOr0 00OpYyIOBaHMS JUIS NPOBEIC- npakmuyeckoe 3aHamue IIK-2.3
HUS XUMHYECKHMX W HEPTEXUMHUUECKUX

nporeccoB. OCHOBHBIE TpeOOBaHUSI K

000pYyTIOBAaHUIO M MaIlIHAM.

2 MeTopl MHTEHCU(DUKAIIMKM TEII000MeHa 22 Ioozomosxka k skzameny, | IIK-2.1,
B TemrtooOMeHHHKaX. OpeOpeHHbIe, 00- nabopamoproe u npaxmu- | 11K-2.2,
KaTble, BUTBIE TPYO®I. TpyOsl ¢ TypOynu- yeckoe 3aHamue, OUCKYC- 1IK-2.3
3atopamu. [leperoponku B TpyOHOM WU cuu
MEXTPYOHOM TpPOCTpaHCTBaX. MHOroxo-

JOBBIE TEIUIOOOMEHHHKH. TermmoodMeH-
HUKH C HEMETAIMYSCKHMU TpPyOKaMH.
TemnoBbie TPYOKH.

3 Hacamounbie Koj0HHBL. Bupl 1 xapakrte- 23 Iloocomoska k skzameny, | IIK-2.1,
PUCTHKH HACAJIOK, PEXKHUMBI paboThL. SIB- nabopamopnoe u npaxmu- | 11K-2.2,
JICHUE «CYXOro KOHyCa» B HacaJIo4HOMN yeckoe 3ansamue 1IK-2.3
KOJIOHHE, METO/Ibl €ro ycTpaHeHus. Pac-

MpeNeuTen A JKUIKOCTH M Tasa;
ONOpHBIEC YCTpOMCTBa NoA Hacaiky. Ilep-
CIIEKTHBHBIC BHJIBI HACATIOK.

4 CKopocTh XMMHUYECKOH peakuuu. Ypas- 22 Iloozomoska « sxzameny, | 1IK-2.1,
HEHHE CKOPOCTH XHMHYCCKOW PEaKI[UH. NPAKMuYecKoe 3ansamue TIK-2.2,
Kunernueckuii M CcTeXHOMETpPHUUYECKUI 1IK-2.3
mopsiaku peakiuit. KoHcranta Xummude-

CKOW pPeakIui U METOJIbI €€ OMPECIICHHSI.
BrnusiHue TemmepaTypbl Ha CKOPOCTh pe-
aKkiuu. YpaBHeHue AppeHuyca.

5 OcCHOBHBIC BUBI II€YCH JUIS Harpena 22 Iloozomoska k okzameny, | IIK-2.1,
HEPTENPOAYKTOB, HATIPABJICHHUS B UX Pa3- npaxmuueckoe  sanamue, | 11K-2.2,
BUTHHU. TeIUIOTEXHUYECKHE XapaKTepH- 00K1a0 1IK-2.3
CTUKM TpyOuaThix medeld. TerutoHamnps-

JKEHHOCTh TOBEPXHOCTH Harpera. TpyOsl
W TapHUTYpA TeUeH, IPUMEHAEMbIC MaTe-
pHAIEL.

6 BcnomoratensHoe  000pymoBaHUE IS 22 Iloozomosxka k sk3ameny, | IIK-2.1,
XPaHEeHHUS KHUJIKAX U Ta3000pa3HbIX MPO- nabopamopnoe u npaxkmu- | 11K-2.2,
JYKTOB: pe3epBYyapbl, €MKOCTH, Ta3rojb- weckoe samamue, Ouckyc- | 11K-2.3
Jepbl, OyHKepa M CHJIOCHL. Marepuaibl, cuu
YCTPONCTBO, 00JIACTH MPUMEHEHHUSI.

8.1 Konmpons camocmoamenbHoil padbomaul
Ne TeMbl, BLIHOCHMbIE HA CAMOCTOSI- Yacobl ®opma KCP HUnan-
n/n TeJbHYI0O padoTy KaToOpbI
AOCTH-
JKeHU S
KOMIIe-
TEeHIUHU

1 Haznauenue u kinaccudukamus TEXHOJIO- 3 IIpuem  sx3amena, | 1IK-2.1,
THYECKOro 000pyIOBaHMs JUIS MPOBEe- npaxmuyeckoe 3a- | 11K-2.2,
HUS XHMHUYECKHX W HEPTEXHUMHUUECKUX OaHue 11K-2.3
nponeccoB. OcHOBHBIE TpeOOBaHUS K
000pPYIOBAaHUIO U MaIIIHAM.

2 MeToipl MHTEHCU(DHUKAIIMK TeII000MeHa 3 Ilpuem  sxzamena, | I1K-2.1,
B TerooOMeHHnkax. OpeOpeHHble, 00- nabopamopnoe  u | 1IK-2.2,




kKaTble, BUTBIE TPYOBI. TpyObl ¢ TypOynu- npakmuyeckoe 3a- | IIK-2.3
3atopamu. [leperoponku B TpyOHOM H HsImue, OUCKyccuu
MEXTPYOHOM TpPOCTpaHCTBaX. MHOroxo-

JIOBBIC TEIUIOOOMEHHHMKH. TermnooOMeH-

HUKH C HEMETAIMYECKHUMHU TPyOKaMH.

TeruoBsie TpyOKH.

3 Hacamounbie Koj0HHBL. Bupl 1 xapakrte- 3 Ilpuem  sk3amena, | 1IK-2.1,
PUCTHKHU HACaJ0K, PSKUMBI paboThl. SIB- nabopamopnoe  u | 1IK-2.2,
JICHHE «CYXOTO0 KOHyCa» B Hacajo4YHOU npakmuueckoe 3a- | 11K-2.3
KOJIOHHE, METOJIbI €ro ycTpaHeHus. Pac- HsImue
MPEeNCIUTEIN JUIS JKUJAKOCTH H  Trasa;

ONOpHBIE YCTpOMCTBa noA Hacanky. Ilep-
CIICKTHBHBIC BUJIbI HACAJIOK.

4 CKOpOCTh XHMHUYECKOH peakiuu. Ypas- 3 Ilpuem sx3amena, | 1IK-2.1,
HEHUE CKOPOCTH XWMHUYECKOW pEaKIIWU. npaxmuueckoe 3a- | 1IK-2.2,
Kunernveckuii M CTEXHOMETPHUYCSCKUI HAmue 1IK-2.3
nopsiaku peakuui. KoHcTanta xumunye-

CKOM peaKkIliy U METOJIbI €€ ONpPEICIICHUS.
Bnusinue Temrepatypbl Ha CKOPOCTh pe-
aKLMu. YpaBHeHUE AppeHuyca.

5 OcHOBHBIE BUABI TeYel [UIsI Harpesa 3 Ilpuem sx3amena, | 1IK-2.1,
He()TENPOAYKTOB, HANPABJICHUS B HX pa3- npaxmuueckoe 3a- | 1IK-2.2,
BUTUHU. TEIUIOTEXHUYECKHE XapaKTepH- Hamue, QOKIA0 1IK-2.3
CTUKH TpyOuaThix mededd. TeruroHamps-

KEHHOCTh TOBEPXHOCTH Harpera. TpyOsl
Y TapHUTYpA Tevel, MPUMEHICMbIC MaTe-
pHabl.

6 BcmomorartensHOoe  0OopymoBaHMe IS 3 Ilpuem sx3amena, | 1IK-2.1,
XpaHCHUS KHUJIKAX U Ta3000pa3HbIX MPO- nabopamopnoe  u | 1IK-2.2,
IYKTOB: pe3epBYyapbl, €EMKOCTH, Ta3rojb- npakmuueckoe 3a- | 11K-2.3
nepel, OyHKepa W CHIOCHL. Marepuansl, Hsmue, OUCKyccuu
YCTPOMCTBO, 00J1aCTh MPUMEHEHUSI.

9. chonwoeanuepeﬁmunzoeoﬁ cucmembnsl ouenKu 3HAHUU

[Ipu olieHKEe pe3yIbTATOB JEATEIHLHOCTH 00YUYAIOIIMXCS B paMKax JUCHUILIH-
Hbl «[IpoekTrpoBaHuEe MEPCHIEKTUBHOTO TEXHOJOTHUYECKOTO 000py/noBaHus HedTe-
XUMHUYECKUX TMPOU3BOJACTB» UCIOJB3YETCsl pEeUTHHIrOBasi cuctema. PeilTuHromas
ollecHKa (opMUpyeTCs HAa OCHOBAaHWU TEKYIIETO M MPOMEKYTOYHOTO KOHTPOJIS.
MakcuManbHO€ 1 MUHMMAaJIbHOE KOJIMYECTBO OAJJIOB MO Pa3IMYHBIM BHUJIAM y4deO-
HOUM paboTel omucaHo B «[lomoxeHun o OGaIbHO-PEUTHHTOBON CHCTEME OIICHKH
3HaHUW CTYACHTOB W oOecmedeHus KadecTBa ydeOHoro mporecca»y OI'BOY BO

«KHUTVY».

Hanpumep, npu u3yyeHHM IUCHUILIMHBI IPEIYCMATPUBAECTCA DK3aMEH, JO-
KJIaJ[, 9€ThIpeX Ja0OpaTOPHBIX paboT. 3a ATH KOHTPOJIbHBIE TOYKUA CTYACHT MOXKET

MOJIYYUTh MUHUMAJTFHOE U MaKCUMAILHOE KOJIMYECTBO OAIIIOB (CM. TaOIHILY).

3a ’K3aMeH CTYJIEHT MOKET MOJTYyYUTh MUHUMYM 24 Gamia u makcumyM — 40

0aJLIIOoB.
Ouenounvle cpeocmea Kon-60 Min, éannoe Max, 6annoe
Jlabopamopnasa paboma 4 12 20
Ilpaxmuueckoe 3auamue 2 10 18
Jloknao 1 6 10




Jluckyccus 1 8 12
IK3amen 1 24 40
Hmoczo: 60 100

10. Ouenounvie cpeocmea 0na mexkyuyeco KOHmMpOIA ycneeaemocmu, npo-
MENCYMOUHOU ammecmayuu no umo2am 0C60eHUA OUCUUNIUHbL

OueHouHbIE CpeaCTBa AJIA MPOBEACHHS TEKYIIErO0 KOHTPOJIS YCIIEBAEMOCTH,
IPOMEKYTOUHOM aTTecTally 00YYaroNIMXCcsl U UTOTOBOHM (TOCYIapCTBEHHONW MTOTO-
BOI1) aTTecTauu pa3pabaThIBAIOTCSl COTJIACHO MOJOXKEeHUI0 0 POHIaxX OIEHOYHBIX
CPEICTB, pacCMAaTPUBAIOTCS KAaK COCTaBHAas 4acTh paboyeill mporpamMmsl U 0popM-
JISIFOTCS OTACIBHBIM JOKYMEHTOM.

11.Unpopmayuonno-memoouueckoe obecneyenue OUCUUNIUHbL
11.1. Ocnosenasa 1umepamypa

[Ipn n3ydyenun aucnumuinHbl «IIpoeKTUpOBaHME MEPCIIEKTUBHOTO TEXHOJO-
THYECKOTO O60pyI[OBaHI/I$I HC(l)T@XI/IMI/I‘-ICCKI/IX IMPON3BOACTB» B KAYCCTBC OCHOBHLIX
HMCTOYHUKOB MH(OpMAIIUU PEKOMEHIYETCS UCIIOJIb30BaTh CICAYIONIYIO JIUTEPATYPY.

OcHOBHbIC HCTOYHUKHM WH- KoJu-Bo 3K3.
¢hopmanuun
I'miebmanoB X.X. MamuHbl ¥ anmapartbl 80
XUMHYECKHX IPOU3BOJICTB U HedTemnepe-
pabotku; yuebHoe nocodbue / X.X. ['mib-
MaHOB, M.A. 3akupoB. — HumxHekamck;
HXTH, 2013. — 128 c.

Mamusbl ¥ annapatbl XMMHYECKHX Mpo-|DnekTpoHHbIi kaTanor YHUL] KHUTY
U3BOJACTB W  Hedterazonepepadborku|http://www.kstu.ru/article.jsp?id_e=52135

[DnexTponHsbIit pecypc]; yueonuk / U.W.|doctyn c mo060i TOUKH HHTEpPHETA
[Tonukapos, C.U. Ilonukapos, C.B. Pau-

KOBCKHH, A.A. XOMEHKO. — 3-¢ H31. B
aneKTpoH. Bapuante. — Kazanp: KHUTY,
2014. Pexxum JlocTyna:

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

11.2. /lonoanumenvnaa numepamypa
B kxagecTBe JOMOJHUTEIBHBIX UCTOYHUKOB MH(POPMAITUU PEKOMEHYETCS UC-
MOJIb30BaTh CIEAYIOUIYIO JIUTEPATYPY:

JlonosiHUTEIbHBbIE HMCTOYHMKH HHPoOpMa- Kou-Bo 3K3.
107071
1. 3akupoB M.A. KoxyxoTpyOuaTble TEmio0OMeH- 19
Hble anmnapathl. Y.2: MeTon. ykazaHus / coct. M.A.
3akupoB, M.I'. I'apunios, X.X. I'mnemanoB; HXTH.
— Hmwxuexkamck: HXTH, 2012. — 44 c.



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

11.3. dnexmponnvie ucmoyHuUKu uHGopmayuu

[Ipn n3ydyenun aucuumuinHbl «IIpoeKTUpOBaHUE MEPCIEKTUBHOTO TEXHOJO-
rU4ecKoro o00pyaoBaHUs HEPTEXUMUUECKUX MPOU3BOJICTB» HCIOIb30BAHUE DJICK-
TPOHHBIX HICTOYHUKOB HH(OpMAIUU:

OnektponHblid  karasor YHUI[ KHUTY -  pexum  npocryna:
http://www.kstu.ru/article.jsp?id_e=52135

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

denepanbHBIl  LEHTp HH(POPMAIIMOHHO-  00pa30BaTENIbHBIX  PECYPCOB
http://fcior.edu.ru/

Nudopmarmonnas cucteMa «ETUHOE OKHO J0CTyIa K 00pa3oBaTeIbHBIM pe-
cypcamy» http://window.edu.ru/

http://elibrary.ru/ Kpynneiimuii poccuiickuii ”HPOPMAIIMOHHBIM TOPTaI B 00J1aCTH

HAyKH, TEXHOJIOTUH, MEUIIMHBI U 00pa30BaHus, coAepxKaliuil pedeparsl U MOJIHbIE
TeKCTbI OoJiee 14 MiIH Hay4yHBIX cTaTed U myonukauuid  http://elibrary.ru/

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

1. Kypnan «Xumuueckoe u HePpTEerazoBoe MallmHOCTpoeHue». CalT xypHa-
na «XUMHUYECKOe M HedTerazoBoe MallMHOCTpoeHue». — JlocTynm CBOOOHBIN:
http://www.himnef.ru/

2. Xypnan «MammHoCTpoeHHE U WHKEHEpHOE 00pazoBanuey. CaiT xKypHaia
«MaivHOCTpOoeHHe W HHXXKEHEepHOoe oOpaszoBaHue». — JlocTym CBOOOHBINM:
https://old.mospolytech.ru/index.php?id=4088

CorJacoBaHo:

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

00CITyKUBAHUIO

12. Mamepuanvno-mexnuueckoe ooecneuenue OUCYUNIUHDBL (MOOY17).

YyeOHble ayAUTOPUHU JJII TPOBEACHUS YU€OHBIX 3aHITUN OCHAIEHBI 000pY-
JTOBAHUEM:

1. Crenn Ne 1. “BuxpeBoit MacCOOOMEHHBIH ammapar’”’,

2. Creng Ne2. “Hacamounast KojgoHHa”,

3. Crenag No 3. “IIpoTMBOTOYHBIE KOHTAKTHbIE MacCOOOMEHHBIE YCTpPOMi-
ctBa”’, Maketr «MOHTaX KOJIOHHBI IByMsI KpaHAMU,
Crena Ne 4. “ITpsMOTOYHBIE KOHTAKTHBIE MACCOOOMEHHBIE YCTPOICTBA”,
Crenpg Ne 5. “UccrnenoBanne TuApOIMHAMUKHA OJJTMHOYHBIX KaIlelb,
Crenpg Ne 6. “Peaktop ¢ Memankon”,
Crenpn Ne 7. “PoTallmOHHBIA MaCCOOOMEHHBIX anmapart (LeHTPOOEKHbBIN)”,
Crenn Ne 8. “TemmepaTypHble HAMpsHKEHUS B KOKYXOTPYyOUaThIX TETUIO-
oOMeHHMKaX”’,

O No Gk


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

9. Creng Ne 9. “KoxyxoTpyOuathlil TEI000MEHHUK,

10.Crena Ne 10. “YnnoTHUTEIBHBIE YCTPOHCTBA BpaIlalOIUXCs BAJIOB”,

11.Crenn Nell. “IleHTpoBKa HACOCHBIX YCTaHOBOK; CeKIMs KJIallaHHOM Ta-

penxu tuna TKII, Ceknus konmaukoBoit Tapenku tuna TCK,

12.Crenm Nel2.“MoHTaX KOJIOHHBI BEDKMMHBIM CIIOCOOOM”™,

13.Crenn Nel3.“MoHTaxk KOJIOHHBI TOPTAJLHBIM KpaHOM

14.Crenn Ne 14. «MoHTaX KOJIOHHBI IBYMSI KpaHAMM;

15.MakeTt peKTu(PUKAIMOHHON KOJOHHBI.

TEXHUYECKUMU CPEJICTBAMU OOYUYCHUS:

1. OBepxda-TpoeKTop;

2. PynoHHBI HACTEHHBIHN 3KpaH;

3. HoyTtOyk ¢ mpoekTopoM

[Tomernienust 115l CaMOCTOATENBHON pabOThl OCHAIIIEHBI KOMITBIOTEPHOU TEX-
HUKOM C BO3MOXHOCTBIO MOAKIIOUCHUS K ceTu «MHTepHEeT» U 0OecneyeHbl JOCTY-
IOM B 3JIEKTpOHHYI0 HHpopmarmonHyo cpeny HXTU. [onyckaercs 3ameHa 060-
PYAOBaHUS €r0 BUPTYaJbHBIMU aHAJIOTAMH.

JIuueH3upoBaHHOE MPOTPAMMHOE OO€ecCTeueHre U CBOOOTHO pacipoCTpaHsi-
eMO€ MPOrpaMMHOE 00ecCIeueHne, UCIOIb3yeMOe B yUeOHOM IpoIlecce MpHU OCBO-
eHuu AuciuIuHbl «[IpoekTrpoBaHue MEPCIEKTUBHOTO TEXHOJIOTHYECKOTO 000py-
JIOBaHUSI HEPTEXUMUYECKUX TTPOU3BOJICTBY:

1. Windows XP;

2. Microsoft Office 2007;

3. AntuBupyc Kacnepckoro

13. Oopa3zosamenvHvle mexnoaocuu

KonuyecTBo 3ansTHi 111 3204HOM (hOopMBbI 00yUeHUs 4 4acoB, TPOBOJUMBIX B
WHTEPAKTUBHBIX (POpMax.

OcHOBHBIE HHTEPAKTHUBHBIE (POPMBI POBEICHUS YICOHBIX 3aHATH:

* TOKJIabI

* TUCKYCCHSI;

* U3YYCHHE W 3aKpEIICHHEe HOBOT'O MaTepuaja Ha WHTEPAKTUBHOW JIEKIIMH
(;mekmusi-6ecena, JEKIUs — TUCKYCCHsI, JIEKIIHS C pa300pOM KOHKPETHBIX CUTYaIUui).
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