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1. Henu oceéoenun oucyunaunul
Henssmu ocBoenust qucuuiinHbl «IIpoekTrpoBaHue NMEPCHEKTUBHOIO TEXHO-
JIOTUYECKOT0 000pYyI0BaHUS HEPTEXUMUUECKUX MTPOU3BOCTBY SIBIISIIOTCA
1. ocBoeHHE METOMOB M MPUEMOB d(PPEKTUBHON M OE30MACHOM IKCILTyaTaluH,

pPEMOHTA M OOCIIYKMBaHHs allllapaToB W YCTAaHOBOK B M3yYaeMbIX OTPACIAX
IIPOMBIIIJICHHOCTH;

2. BBISBJICHHME U YCBOCHUE HANpPABICHUM M METOJIOB UX MOJECPHHU3ALMU, ONTH-
MU3AIUU PEXUMOB padOThI, OCOOEHHOCTEH AaBTOMATHU3aLMU M YIpPaBICHUS
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 HEDTEXUMUUECKUX TPOU3BOJCTBY OAKAIA8D 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, TOMyYeHHBbIC 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 HeTera3onepepadoTKu

[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 HOBOW 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 TEXHOJIOTUYECKOT0 000PYJ0BaHMs HEPTEXUMUUECKUX IIPOU3BOACTBY
OO01ast TpyA0€MKOCTh JUCHMILIMHBI COCTABIIAET S5 3a4eTHBIX eauHuL, 180 ua-

COB.
Ne Paznen Buabi yueoHoii OneHovHLIEe
n JUCIHMIIIMHDBI o paboThI (B 4acax) cpeacrsa J1Jis
/m 5 Jlek- [Ipak- | JlaGopa- KCP CPC NpoBeICHUA
E ouu TH4Ye- TOPHBIE NPOMEXYTOYHOI
3 CKHe paboTel aTTecTallMu 1Mo
3aHs- pa3nesiam
THUS
1 | Beenenune. HasHa- 9 1 - - 3 22 Oxzamen, nabopa-
YeHHE U KITacCHU(PH- mopHoe U npaKkmu-
Karusi  00opy10Ba- yeckoe — 3amsmue,
HHS 00K1a0
2 | ObopynoBanue st 9 1 2 2 3 22 Oxzamen, nabopa-
TEIUIOBBIX TPOIIEC- mopHoe U NpaKkmu-
COB yeckoe  3amsamue,
00KIAO
3 | OGopynoBanue ajst 9 2 2 2 3 23 Oxsamen, nabopa-
NPOBENCHUS ~ Mac- mopHoe U NPaKmu-
COOOMEHHBIX TIPO- yeckoe  3amamue,
1IECCOB 0oKna0
4 | X¥uMHUYECKHE peak- 9 2 — — 3 22 Oxsamen, nabopa-
TOPBI mopHoe U NPaKmu-
yeckoe  3amsamue,
00KIAO
5 | Tpybuateie mneun 9 1 - - 3 22 Ox3amen, nabopa-
XAMHYECKHAX 5 mopHoe U nPaKmu-
HedTenepepadaThl- yeckoe  3amamue,
BAIOMIUX  TPOU3- 0okaao
BOJICTB
6 | BcomorarenbHoe 9 1 2 2 3 22 Dkzamen, nabopa-
obopy/oBaHue, mopHoe U nPaKmu-
TEXHOJIOTMYECKHIA yeckoe  3amamue,
TPYOOITPOBOJ u 00K1a0
apMatypa
UTOIrO 8 6 6 18 133

d)opMa aTTeCTallun

sK3ameH (9)




5. Cooepiicanue neKyuOHHBIX 3aHAMUI RO Memam C yKa3aHueM Qopmmupye-

MBIX KOMHE?TGHHI/Iﬁ

2.2.  Konctpyk-
UM y3JIOB TETLIO-
0OMEHHUKOB

oOMeHHuKaM.  JIBWKyImmas cuia
mporiecca TermIooOMeHa. Y paBHe-
HUE Temionepenayu. Y CTpOUCTBO,
Ha3HAuCHHWE DJJIEMEHTOB, MapKU-
POBKa KOXXYyXOTpPyOUaTbIX TeIJo-
0OMEHHUKOB. TennooOMeHHUKH
JKECTKOM KOHCTPYKIMH C HErMo-
JBWKHBIMU TPYOHBIMHU pELIETKAMHU.
TemnepaTypHble HampsDKEHHS B
KOXKyXOTpyOUarblX  TEIIooOMeH-
HUKaX: TPUYUHBI TOSBJICHUS;, Me-
TOIBI KOMIeHcanuu. TermnoooMeH-
HUKH HOITYKECTKOW KOHCTPYKLIHH C
KOMIIEHCAaTOpOM B KOpITyce; ¢ THO-
KOW MeMOpaHoil B TpyOHOI perer-
K€; C M30THYTBIMHU (BUTBHIMH) TPYO-
KaMH. Termnoo6MeHHUKH
HEXECTKOM KoHCTpykuuu c¢ U-
o0OpasHpiMH TpyOKaMu; C IIIaBaro-
el TOJOBKOM; C CaJbHUKOBBIM
YIUIOTHEHUEM IUIABAIOIIEH T0JIOB-
K{; C BHYyTPEHHUM KOMIIEHCAaTOPOM
Ha TIJaBalolIed TOJIOBKE, C JIBOM-
HBIMU TpyOKamu Ouiba.

2.2. KOHCTpYKTUBHOE HCIOJIHEHUE
OCHOBHBIX Y3JIOB TEMJIOO0OMEHHHU-
KOB: TpyO, KOXyxa, TpyOHBIX pe-
meTok. Pa3nmmuaHbie CImocoOwsl pas-
MelieHuss Tpy0 Ha  TpyOHOMH
pemieTke.  MeToabl COEIUHEHUS
TpyO ¢ pemeTkoi, ux o00gacTu
MPUMEHEHUS] CPaBHUTEIbHBIE TTOKa-
3atenu. Hasnauenue u Buzpwl nepe-
TOPOJIOK Ha TPYOHOM U MEXTPYO-
HOM MPOCTPAHCTBAX
TeI000MeHHUKOB. OAHO- ¥ MHO-
TOXO0JIOBbIE TEIUIOOOMEHHHUKH. Me-
TOJBI M TPUHIMITLI UHTEHCH(UKA-
MU TermiooOMeHa B TpyOax.
OpeOpenHble, 00XKaThie, BHTHIC
TpyOBl. TpyOBI C BHYTPEHHUM TYp-

Ne Dopmupy-
Pa3nen apucuuniim- Yacel Tema JIeKIIMOHHO-
n/ Kpartkoe cogep:xxanue eMble KOM-
HbI ro 3aHATUA
I IeTCHIUHN
1 Beenenue. Hazna- 1 Bgenenue. IMpeamer u 3agauu uzyueHus guc- | 11K-2.1,
YeHHe W KIIaCCH- Haznauenmne u | immesl. Hasnauenwe w kiacen- | [IK-2.2,
¢ukanus  obopy- KJTaccuukams (uKanus TpUMEHSIEMOTro 000py/I0- 1IK-2.3
JIOBaHUS o0opynoBaHus BaHMsI, MAIllMH M amnmaparoB s
MIPOBEICHHS XUMHUISCKUX U HedTe-
XAMHAYECKUX TporieccoB. (OCHOB-
Hble TpeOOBaHMSI K TEXHOJIOTHYC-
CKOMY 000pY/IOBaHUIO U MAllTHHAM.
2 | Obopynosanue 1 2.1.  Konuctpyk- | 2.1. Hasnauenune u xnaccupukanus | [IK-2.1,
JUTS TEIIOBBIX 14501 Temn0006- | TermIooOMeHHBIX ammapatoB. Tpe- | 1IK-2.2,
MPOLECCOB MCHHHUKOB 0oBaHUs, MPEIBABISICMBIC K TEILIO- 1TK-2.3




2.3. Coenuaisb-
HBIE BUIBI TEILIO-

OynuzaTopamu.

2.3. CrnennaisHbele BUOLI TEILIO0O-
MEHHUKOB: OJIOYHBIC, MOTPYXKHBIE,
MJICHOYHEIE, pEeTreHEpaTUBHBIC.
TemmooOMeHHUKHN € TIOCKOH T10-
BEPXHOCTBIO TEIIOOOMEHA: TIITa-
CTUHYATBIC, CIIUPAIBHEIC, MIACTHUH-
4aTo-peOpucThiec U Ap. TeruioBbie
TpyOKku. CpaBHHUTEIbHBIE MOKa3a-

0OMECHHHKOB Tenmu, o0JacTh TPUMEHEHHS pas-
JUYHBIX BUIOB TEMI00OMEHHBIX
anmnaparos.
Oo6opynoBanue 3.1.  OcHognble | 3.1. MecTo 1 poib nporeccoB Mac- | 11K-2.1,
JUIS  TIPOBEACHUS MaccoOMEHHBIE cooOMeHa B Xxumudeckux u Hedre- | [1K-2.2,
MaccOoOOMEHHBIX MPOIIECCHI XHUMHYECKUX npoussozcrsax. | [1K-2.3
MPOIIECCOB Knaccudukanus mporeccoB Mac-

3.2. Hacamgouusie
KOJIOHHBI

3.3. Tapenvuatnie
KOJIOHHBI

cooomena. OCHOBHBIE TOHATUS H
OIpe/IeIeH s MPOLECCOB Maccoo0-
MeHa: JBWXKYIIAs CHia MpoIecca;
ypaBHeHHE Maccorepenaun. Cymr-
HOCTBH TIPOLIECCOB DPAa3leICHUs Me-
TOJIAMH TIEPETOHKH, peKTU(HKa-
1Y, abcopOruu. CxembI
IPOLIECCOB TPOCTONW MEPETOHKH |
pekTrduKanuy OMHAPHBIX U MHO-
TOKOMITOHEHTHBIX cMecel. [lonHas
U HEMNOJHAs; MPOCTas M CIOKHAs
pekTH(UKAIOHHEIC KOJIOHHBI.
AmnmapatypHoe oQopMIIEHHE TpO-
mecca abcopOrun. CpaBHHUTENBHAS
XapaKTepUCTUKA Pa3IMYHBIX METO-
JIOB pa3J/ielieHUs] )KUJIKHX U Ta30BbIX
cMeceil Ha KOJIOHHBIX Maccoo0-
MEHHBIX armaparax.

3.2. YCTpOWCTBO, NPUHIUN JCH-
CTBHSI HACaJIOYHBIX KOJIOHH. Bubl
U XapaKTePUCTHKU HACaJlOK, CpaB-
HUTEJIbHAS XapaKTepUCTHKA, PEKO-
MEHJIAIIMA 10 BBIOOPY ONTHUMAIb-
HOTO pexnmMa paboTHI.
KoncrpykTrBHOE odopmieHne
HACaJOYHBIX KOJIOHH: pacIpe/eiu-
TENBHBIE M TepepactpeeTuTeNb-
HBIE YCTpOMCTBa JUIS JKUIKOCTH H
raza; OIIOpHbIE YCTpOMCTBa MOJ
HacaJKy. SIBieHHe «CyXoro KOHY-
ca» B HACaJ04YHOW KOJIOHHE M Me-
TONBI €ro ycTtpaHeHus. JlocTowH-
CTBA M HEJOCTAaTKH HAaCaJIOYHBIX
KOJIOHH. [lepcrieKTHBHBIE  BHIBI
HacaJoK.

3.3. Tapenpuarsie KonoHHBI. Cpas-
HUTEJIbHBIC IIOKAa3aTelId TapeliokK,
PEKOMEHJAMM 10 BBIOOPY ONTHU-
MaJIbHBIX IapaMETpOB. Y CTPOH-
CTBO, MPHUHIUN JEHCTBU, 00JIACTb
npUMeHeHus] 0apOOTaKHBIX Tape-




JIOK: CHUTYAThIX; KOJIAYKOBBIX C
KalCyJIbHBIMH ~ KOJIITaYKaMH; JKe-
71009aTHIX; U3 S-00pa3HBIX JIEMEH-
TOB; KOMOWHHPOBAHHBIX H JIp.
CrpyliHBIE Tapelku C HallpaBIlICH-
HBIMH TTOTOKaMH JKAJKOCTH U Ta3a:
YelryiyaThle, SA3BIYKOBBIC, apod-
HBIE, TUIACTUHYATHIE, U3 MPOCECYHO-
BBITSDKHBIX JIHCTOB. OCOOEHHOCTH
paboTel W 00JacTh TMPUMEHEHUS
KJIANIAaHHBIX ~TapesiOK: JMCKOBBIX;
TUTACTUHYATHIX; OaJIaCTHBIX; JKa-
JIO3UMHO-KIIanaHHbIX. [IpoBanbHbIE
Tapesku 0e3 MepeuBoB: pelieTda-
ThIC, CUTYaThle; BOJHUCTHIC; Kurt-
tens. IIpuHuun neicTBUs, OCHOB-
HbIC ITo0KasaTeiin ClicuaJIbHBIX
TapesoK: ¢ IByMs 30HAMH KOHTakK-
Ta; CTPYHHO-TICHTPOOEKHBIX; IICH-
TpoOeXHO-BUXpEBbIX. KomMOuHMpO-
BaHHbIE Tapenku. Tapeiaku ¢
MPSIMOTOYHBIM JIBMKCHHEM IOTO-
KOB: TpyO4YaThle; C 3aBUXPUTEISIMH
(BUXpeBBIE); C CEKIIMOHHPOBAHHEM
MOTOKOB. KoucTpykTusHOE
odopMIIEHHE OCHOBHBIX 3JIEMEHTOB
TapenbyaTblX KOJOHH: YCTPOMCTB
IJi1 BBOJa MW BbIBOJAa MNPOAYKTOB,
TIEPENTUBHBIX YCTPOMCTB; CIIOCOOOB
MOHTa)Ka BHYTPEHHHUX DJIIEMEHTOB.

XUMHUYECKHE
aKTOpbI

pe-

4.1 XwuMuyeckue
peakTopsl B XH-
MHYECKOM n
HeTeXxuMuye-

CKOM TEXHOJIOTHU

4.2.  KoucTpyk-
UM XUMHYECKHX
peaxkTopoB

4.1. Ha3nauenuwe, MeCTO HU pOJb
XUMHYECKUX PEAKTOPOB B XHMMHYE-
CKOM M He(PTEeXMMHYECKOW TEXHO-
sorud. OCHOBHBIE OTJIMYMS XUMHU-
YeCKHX pEeakTOpoOB OT JApPYTHX
TunoB amnmnapatoB.  Kiaccuduka-
Ul XUMUYECKHX pEaklui B 3aBU-
CHMOCTH OT MEXaHH3Ma, CII0OCO0O0B
BO30YXKJICHUS, PEKUMOB MPOTEKa-
HUS, TEIUIOBBIX M (ha30BBIX Xapak-
TepucTuK. IloHATHE CKOPOCTH XH-
MHYECKONH peakluu. YpaBHEHUE
CKOPOCTH XHUMHUYECKOH peakIuu.
3akoH aeicTByronmx macc. Kune-
THYECKMH U CTEXMOMETPUYECKUI
nopsaku peakiuii. Koncranra xu-
MUYeCKOW peakuuu. BnusHue tem-
mepaTrypbl Ha CKOpPOCTh  XHMHYe-
CKOM peaKLuH. YpaBHeHue
AppeHnnyca.

4.2.  ®akTOphl, ONpPEIEIAIOINE
KOHCTPYKITUIO XMMHYECKUX peax-
TOpoB. PeakTopsl MaeanbHOrO BbI-
TECHEHUs, UIEATBHOTO CMEIIEHUS,
MHOTOKAaCKa/IHbIE PEaKTOpPhl CMe-
IIeHHUS, WX CPaBHHUTEIbHBIE Xapak-
TepucTuKH. JKunkocTHbie KyOOBBIE

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




PEaKTophl A7l TOMOT'€HHBIX U reTe-
poreHHbIx peaxuuil. Ilepemernvpa-
IOIE W TEIJIOOOMEHHBIE YCTpPOW-
CTBa PEaKTOPOB, PEKOMEHAAIUH TIO
nx TnpuMeHeHH0. (OcoOeHHOCTH
KOHCTPYKITUH Ta30’KUAKOCTHBIX pe-
AKTOPOB: KOJIOHHBIE HACaJOYHBIE U
TapeibyaTble PeaKTOpbl, UX CpaB-
HEHHE C MacCOOOMEHHBIMH aIla-
paTamm.

TpyOuaTele meun

5.1. Haznauenwue,
KJIACCU(UKAIIHS U
KOHCTPYKITUH TIe-
yen

5.2. Pacuer TpyoO-
YaTBIX eYei

5.1. HazHaueHue U TUIBI HIeYeH, X
kinaccudukaius. CpaBHEHUE pas-
JUYHBIX THUIOB II€Y€H, OCHOBHBIE
HanpaBJeHUs B UX Pa3BUTHU. Tel-
JIOTEXHUYECKUE 0CcOOEHHOCTH
He()Te3aBOACKUX TPyOdUaTHIX IIe-
4yell, CBA3b MEXAY TEIUIOTEXHHYe-
CKMMH W TEIUIOBBIMHU TIOKa3aTens-
MH. TernoHanpsHsKeHHOCTh
MOBEPXHOCTH HAarpeBa, TOMOYHOIO
MIPOCTPAHCTBA, MECTHBIE TEIUIOBbIE
Harpy3kd B KaMmepax paauanuu |
KOHBEKIIMU. Baxneillmme mnokasa-
TEIW M 3IEMEHTHl TPyOdaThIX Iie-
yeil. ['apHuTypa nedei, npumeHse-
MbIE MaTepuaibl. YCTpoilcTBa Iuist
CKUTaHUS TomMBa (TOPEJIKH,
(bopCcyHKH).

5.2. OcHOBHI pacueTa TpyO4aTbix
neyeil. [Ipoueccel cropanus u Term-
jloriepeiayl B TOIKE, TeIuIomepe-
Jladya B KOHBEKIIMOHHOW Kamepe,
BBIOOP pa3MEpOB KaMep KOHBEKIIUH
n paguanuu. OmnpenesneHue mosies-
HOM TEIUIOBOW HArpy3kd II€YH U
COCTOSIHUSI CBIpbSl Ha BBIXOJE W3
neyu. KIIJ] neun u myTu yMeHblIe-
HUS pacxoia TormiuBa. ['mapasnu-
YecKHil pacueT Ie4yH, ra3oBOe CO-
MIPOTUBJICHUE U TATA.

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

XUMHYECKUX u
Hedremepepada-
THIBAIONIMX  TPO-
H3BOJICTB
BcmomorarensHoe
o0opyioBaHueE,
TEXHOJOTUUECKUI
TpyOONIpOBOA |
apMatypa

BcnomMorarens-
HOe 00OpyoBa-
HHE, TEXHOJOIHU-
YeCKUH
TpyOOIpoBOL M
apmarypa

OO0mue cBeneHUs W KiacCU(UKa-
U BCIIOMOTATENILHOTO 000pYyI0-
BaHUsI XMMUYECKUX U HedTeXxumu-
YECKHX MIPOM3BOACTB.
BeprukanbHbie U TOPU30HTAJIbHEIC
WIMHIPHYECKUE pe3epByaphbl JUIs
JKUIKHX U ra3000pa3HbIX MPOAYK-
ToB. Ha3naueHwme u ycTpoHcTBO
MOKpBIX M CYXHX Ta3rojbJIEPOB.
ByHKephl ¥ CHIIOCHI Ul XpaHEHHS
1 BBITPY3KH CBHIITyYHX MaTEpUAIIOB.
OCHOBHBIE DJIEMEHTHI TEXHOJIOTH-
YeCKMX TpyOONpOBOAOB: TPYOHI,
¢aconnsle netanu (PUTUHTH), CTIO-
cOOBI COCAMHEHHs TPYOOIPOBOIOB.
KomrmeHcanusi TeMrnepaTypHBIX Jie-
¢dopmanuii  TpyOONpPOBOAOB C IIO-

IIK-2.1,
I1IK-2.2,
IIK-2.3




MOILBI0 KOoMIEeHcaTopoB. Omnopsl H
MTOABECKH TPyOommpoBomoB. Ha3zHa-
yeHne u Kiaccupukanus Tpyoo-
MPOBOJHON apmaTypbl. Y CTpOM-
CTBO, O0NacTp TPUMEHEHUS W
XapaKTePUCTUKH 3allOpPHOU, pery-
JIUPYIOILIEH, IPEIOXPaHUTEIBHOM,
3alUTHONW M (Da3opasJeuTeNbHOMI
apMaTyphbl.

6. Codeporcanue npakmuueckux 3aHamuil

Ne Kpatkoe coaep:xanue ®opmu-
11- Paspen qucuu- Yackr Tema npakTH4YecKo- pyemble
I MJIMHBI I0 3aHATHSA KOMIIe-

TEeHIUH

1 | ObopynoBaHue 2 Pacyer wu BBIOOp | 2.1. Pacuer u BBIOOp cTanmaptusoBanHoro | /7K-2.1,
IUIS TETJIOBBIX CTaHIaPTU30BAaHHO- | KOXKyXOTpybuatoro Temioobmennnka mis | 11K-2.2,
MPOIIECCOB ro TEemIo0OMEHHH- | POBEEHHS MPOLECCOB Harpesa, oxmaxie- | [1K-2.3

Ka HUS, KOHACHCAIMH, WCIAPEHHs >KUAKHX,
ra3o00pa3HbIX IPOSYKTOB;
2.2. TennoBo# pacyer U BEIOOpP CTaHIAPTH-
30BaHHOTO amnmapaTa BO3JYIIHOTO OXJia-
XKACHUsS AJIsl NMPOBEIEHHs IpoLecca oXja-
JKICHUS u KOHJIEHCAIINH pabounx
NPOIYKTOB C 3aJlaHHBIMH PACXOJHBIMH U
(U3MKO-MEXaHUYECKHMU TapaMeTPaMHL.

2 | ObopynoBanue 2 Texnonornueckmii | Kefic-3amawa. Jlnsg 3amaHHBIX 3HaueHwit | [1K-2.1,
Uil TIpoBeze- pacuer peKTH(MKA- | HCXOAHBIX JAHHBIX MPOBECTH TexHojoru- | [IK-2.2,
HUS Maccoo0- UOHHOW KOJIOHHBI | YECKHH pacyeT peKTU(UKAIMOHHON KO- 1IK-2.3
MEHHBIX IIpO- JIOHHBI C  KOJIMAYKOBBIMH, KJIAIlaHHBIMH,

LIECCOB CUTYATBIMM M TPOBAJIBHBIMU TapeiKaMu
(o BapuanTam 3amanuii). B kauectBe 00b-
€KTa ONTHUMHU3ALUHM IPUHATH MEXKTapeib-
4aToe PacCTOSHHUE, BHIOOP KOTOPOTO Mpo-
U3BOJUTh c Y4ETOM 3aIaHHON
npernojiaBaTeieM BCIICHUBAEMOCTH pasfe-
JsieMbIx pabounx cucreM. [Iposepky pabo-
TOCIOCOOHOCTH BBIOPAaHHOH CTaHAApPTU30-
BaHHOH  Tapenku NPOU3BOANTE IO
BEJIMYMHE MEKTapesIb4aToro yHOCa.

3 | Bcriomora- 2 Texunonornueckuii | TexHomormueckuit TpyoonpoBox: HaszHaye- | [1K-2.1,
TeNbHOE  060- TpyGONPOBOI HUe M KiaccupuKauus, npuMensemble ma- | [1K-2.2,
pyJoBaHue, Tepransl. MeTozsl KoMITeHcaun Temmepa- | [1K-2.3
TEXHOJIOTHYe- TYPHBIX HaNpsHDKEHUH C MOMOILBIO OCEBBIX,
ckuil  TpyOO- TMOKUX W CKOJB3SIIMX KOMIIEHCATOPOB.

MpoBOA M ap-
MaTypa

Onops! 1 TOABECKH TPYOOTIPOBOIOB.




7. Cooepotcanue nadopamopHvIX 3aHAMULL

NPOBOA M ap-
Marypa

®opmu-

Ne Pazpen nuc- Yacol HaHMeHOBaH“ue pyemble

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

TEHIHH

1 O6Gopynosa- 2 Ornenka mioriaau | IIpousBecTH pacueT MporeccoB Temiooo- | I71K-2.1,
HUE ISl Tell- MOBEPXHOCTH MeHa B KOXKyXOTpYOHBIX Ternooomenubix | [7K-2.2,
JOBBIX  TIPO- TEIIOOGMEHHNKA | anmapatax [pH cKopocTH skuakoctn B | [1K-2.3
1IECCOB TpyoOax 0,5; 1,0; 1,5; 2,0; 2,5; 3 mM/C u BBI-

OpaTh TEIJIOOOMEHHBIC ammaparbl |3
CTaHIAapTHOTO psja. [IponsBecT cpaBHe-
HHUE BBIOPAHHBIX KOHCTPYKLUHA MO IUIO-
A MOBEPXHOCTH TEIUIOOOMEHa, K03(h-
¢bunuenTy TEeTUIonepe aun u
THJIPABIMYECKOMY COMTPOTHBIICHUIO.

2 Ob6opynoBa- 2 W3yuenne Bius- | B pekTudukaimoHHoi KoioHHe Hempe- | [IK-2.1,
HUE I IIPO- HU  (DIErMOBOTO | phIBHOTO jeifcTBus, paGoTaromeit mon | [7K-2.2,
BEJICHUS Mac- gncia Ha TOKasa- | aTMOc(epHBIM IaBieHueM, pasaeisercs | [1K-2.3
COOOMEHHBIX Tenn pekTtuduka- | G KumKol OWHApPHOW CMECH C CoIep-
ImpouecccoB ].[HOHHOﬁ KOJOHHBbI JKaHUEM  HHU3KOKHUIDIINICIO KOMIIOHCHTAa

Xr. TpeOyemass MoisipHas TOJST HU3KO-
KHITAIIEr0 KOMIIOHEHTA B TUCTUILISITE CO-
cTaBnsieT Xp M B KyOOBOM ocTaTke Xyy.
OnpenenuTts TuamMeTp KOJIOHHBI U €€ pa-
0ouyro BbICOTY. Pacuer wymcna TeopeTH-
YECKHX TapelioOK BBIMOJIHUTH Tpaduue-
CKUM METOJOM Jyisi (hJISrMOBOTO 4YHCIIa
R-1, R-0.5, R, R+0.5, R+1. Ompenenutsb
ONTUMAJIbHYIO KOJIOHHY IO MHUHUMAJb-
HOMY paboyemy oOwbemy. Jlnsi Tapenbua-
ThIX KOJIOHH NPHUHATH PACCTOAHHUC MCEKIY
TapenkaMmu h, cpemHUil K.M.J. Tapemnok -
n. Mns HacagouHBIX KOJOHH BBICOTA
HACaJ/IKW, SKBUBAJICHTHAs TEOPETUUECKOIl
Tapenke, cocTtaBisieT hs, CKOpPOCTh mapa
W.
Bcrmomora- 2 VYmnotHenve — 3a- | YIUTOTHEHHE 3alIOPHO# apmatypsl, BeIOOp | /1K-2.1,

3 TeNbHOE  000- TIOPHO} apMaTypsl, | MPOKJIAI0YHOro MaTepuana, onpejenenue | [1K-2.2,
pyJOBaHuUe, BBIOOD MPOKJIa- | OMIOPHOU PEaKIHH MPOKIIAIKH. 1IK-2.3
TEXHOJIOTHYEe- JIOYHOTO MaTtepua-
ckuii  TpyOoO- na




8. Camocmoamenvnan paboma

Ne TeMbl, BLIHOCHMbIE HA CAMOCTOSI- Yackbl ®opma CPC HUnan-
n/n TeJbHYI0 padoTy KaToOpbI
JMOCTH-
JKEeHUs
KOMIIe-
TEHIUHU

1 Hasnauenne u kinaccugukaius TeXHOIO- 22 Ioozomosxka k okzameny, | IIK-2.1,
TUYECKOTO O0OpY/IOBaHHS [UIsl TPOBEJIE- npakmuyecxkoe 3aHamue TIK-2.2,
HUS XUMHYECKHUX W HEPTEXUMUUECKUX 1IK-2.3
nporeccoB. OCHOBHBIC TpeOOBaHUSI K
000pYyTIOBAaHUIO M MaIlIHAM.

2 MeTopl MHTEHCU(DUKAIIMKM TEII000MeHa 22 Ioozomoska k okzameny, | IIK-2.1,
B TemtooOMeHHHKaX. OpeOpeHHbIe, 00- nabopamoproe u npaxmu- | 11K-2.2,
XKaTble, BUTBIE TPYOBI. TpyOnl ¢ TypOymu- yeckoe 3aHAmue, OUCKYC- 1IK-2.3
3aropamu. Ileperoponku B TpyOHOM U cuu
MEXTPYOHOM TPOCTpPAaHCTBaX. MHOroxo-

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

3 Hacamounrle konoHHBL. Buapl u xapakre- 23 Ilooecomoska k skzameny, | 1IK-2.1,
PUCTHUKH HACAJIOK, PEKHUMBI paboThL. SIB- nabopamopnoe u npaxmu- | 11K-2.2,
JICHUE «CYXOro KOHyCa» B HacaJo4HOU yeckoe 3ansmue 1IK-2.3
KOJIOHHE, METO/IbI €ro ycrpaHeHus. Pac-

MpeNeuTen A JKUIKOCTH W Ta3a;
ONOpHBIEC YCTpOMCTBa NoA Hacaiky. Ilep-
CIICKTUBHBIC BUJIBI HACAJIOK.,

4 CKOpOCTh XMMHMYECKOH peakiuu. Ypas- 22 Iloozomoska « sx3ameny, | 1IK-2.1,
HEHHE CKOPOCTH XHMHYECKOW PEaKIUH. nPAKmuyecKoe 3ansamue TIK-2.2,
Kunernuecknii M CTeXHOMETpHUYECKHUIT 1IK-2.3
nopsiakyd peakinuii. KoHCTaHTa XUMHUYe-

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

5 OcHOBHBIC BHUJBI II€YCH JUISI Harpema 22 Iloozomosxka k sk3ameny, | IIK-2.1,
HEPTENPOAYKTOB, HATIPABJICHHUS B UX Pa3- npaxmuueckoe  3anamue, | 11K-2.2,
BUTHHU. TEIUIOTEXHUYECKHE XapaKTepH- 0oKk1a0 1IK-2.3
CTUKM TpyOuaThix meded. TerutoHamnps-

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

6 BcnomoratensHoe  000pymoBaHUE IS 22 Iloozcomoska k skzameny, | 1IK-2.1,
XPaHEHUS KHUJIKAX U Ta3000pa3HbIX MPO- nabopamoproe U npaxmu- Zggg

IYKTOB: pe3epByapbl, EMKOCTH, T'a3TOJb-
Jepbl, OyHKepa W CHJIOCHL Marepuansl,
YCTPOWCTBO, 00JIACTh MPUMEHEHUSI.

yeckKkoe 3dHAaAmue, OMCKyC—
cuu




8.1 Konmponas camocmosamenbHoil padomaul

Ne TeMbl, BLIHOCHMbIE HA CAMOCTOSI- Yackbl ®opma KCP HNnan-
n/n TeJbHYI0 padoTy KaTopbI
JMOCTH-
JKEHU S
KOMIIe-
TEHIUHU

1 Hasnauenne u kinaccugukaius TeXHOIO- 3 Ipuem sx3amena, | 11IK-2.1,
THYECKOTO O0OpY/IOBaHHS [UIsl TPOBEJE- npaxmuyeckoe 3a- | 11K-2.2,
HUS XUMHYECKHUX W HEPTEXUMUUECKUX OaHue 1IK-2.3
nporeccoB. OCHOBHBIC TpeOOBaHUSI K
000pYyTIOBAaHUIO M MaIlIHAM.

2 MeTopl MHTEHCU(DUKAIIMKM TEII000MeHa 3 Ipuem sx3amena, | 1IK-2.1,
B TemnooOMeHHHKax. OpeOpeHHblE, 00- nabopamopnoe  u | 11K-2.2,
’kKartble, BUTbIC TpyObl. TpyOsl ¢ TypOyIH- npakmuueckoe 3a- | 11K-2.3
3aropamu. Ileperoponku B TpyOHOM U Hamue, OUCKyccuu
MEXTPYOHOM TPOCTpPAaHCTBaX. MHOroxo-

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

3 Hacamounrle konoHHBL. Buapl u xapakre- 3 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
MpeNeTUTeH A JKUIKOCTH W Tasa;

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

4 CKOpOCTh XMMHMYECKOH peakiuu. Ypas- 3 Ilpuem  sk3amena, | 11K-2.1,
HEHHE CKOPOCTH XHMHYECKOW PEaKIUH. npaxmuueckoe 3a- | 11K-2.2,
Kunernuecknii M CTEXHOMETPHUYECKUI 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 3 Ilpuem  sx3amena, | 1IK-2.1,
He(PTENPOAYKTOB, HATIPABJICHUS B UX Pa3- npaxmuueckoe 3a- | 11K-2.2,
BUTHHU. TEIUIOTEXHUYECKHE XapaKTepH- Hsmue, 00K1ao 1IK-2.3
CTUKM TpyOuaThix medeld. TerutoHamnps-

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

6 BcenomoratensHoe  obopymoBaHMe IS 3 IIpuem  sx3amena, | 11K-2.1,
XpaHEHUS XKUJKUX M 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. chonwosauuepeﬁmunzosoﬁ cucmembnsl ouenkKu 3HAHUUL

[Ipu oneHke pe3yabTaToOB EATEILHOCTH 00YYaIONUXCs B paMKax JUCITUTLIU-
Hbl «[IpoekTrpoBaHre MEPCIEKTUBHOTO TEXHOJIOTHYECKOTO 000pymoBanus HedTe-
XAMHUYECKUX MPOU3BOACTB» HCHOJIB3YETCS PEUTUHIOBAsl CHUCTEMA. PeuTmHrosas
OIICHKa (OPMHUPYETCS] Ha OCHOBAHMM TEKYIIETO M MPOMEXKYTOYHOTO KOHTPOJIS.



MaxkcuManbHOE€ 1 MUHUMAJIbHOE KOJMUYECTBO OAJIOB MO PAa3IUYHBIM BHAAM y4eO-
HOUM paboTel onmucaHo B «[lonoxeHun o OGaIbHO-PEUTHHTOBON CHUCTEME OLIEHKH
3HaHMM CTYAEHTOB M obOecrneueHusi kadyectBa ydeOHoro mporeccay ®I'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 KOHmMpPONA ycneeaemocmu, npo-
MEeNCYmMOUHOU ammecmayuu no umo2am 0C60eHUs OUCUYUNTUHbL

OueHoYHbIE CpelCcTBa IJIA MPOBEACHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
IIPOMEKYTOUHOM aTTecTaliy 00y4JaroIuXcs U UTOTOBOM (roCyJapCTBEHHOM UTOTO-
BOM) aTTecTanuy pa3padaThIBAIOTCS COTJIACHO MOJOXKEHHI0 0 DOHAAX OLIEHOYHBIX
CPEIICTB, pacCMaTPUBAIOTCSI KaK COCTaBHAas 4acTh paboued mporpamMmbl U 0hopM-
JISIFOTCSL OTACIBHBIM JJOKYMEHTOM.

11.Unugpopmayuonno-memoouueckoe obecneuyenue OUCYUNIUHBL

11.1. Ocnoenas tumepamypa

[Tpu usydenun auctuiumHbl «[IpoeKTHpOBaHKME MEPCIEKTUBHOTO TEXHOJIO-
THYECKOT0 000pYAOBaHUS HEPTEXUMHUIECKUX MPOU3BOJICTB» B KaU4E€CTBE OCHOBHBIX
HMCTOYHUKOB MH(GOPMAIIMK PEKOMEHTYETCS MCTIOJB30BaTh CICAYIONIYIO JINTEPATypy.

OcHOBHbIE HMCTOYHUKH HH- KoJa-Bo 3Kk3.
popmanun
I'mnpmanoB X.X. MamuHel U anmaparsl 80
XUMHUYECKUX TPOU3BOJICTB M HedTemepe-

pabotku; yuebHoe nocobue / X.X. ['mib-
MaHOB, M.A. 3akupoB. — HikHekaMcK;
HXTH, 2013. - 128 c.

MamuHsel 1 anmapaTsl XMMUYECKUX MpO-|nexkTpoHHsld katasor YHUL] KHUTY
U3BOJACTB W  Hedterazonepepadorku|http://www.kstu.ru/article.jsp?id_e=52135
[DnexTponnsblit pecypc]; yueonuk / U.U.|doctyn ¢ m0060i TOUKH HHTEPHETA
ITonukapos, C.M. Ilonukapos, C.B. Pau-

koBckHil, A.A. XoMeHKO. — 3-¢ U3L. B
aneKTpoH. BapuanTe. — Kazanp: KHUTY,
2014. Pexxum JIOCTyTIA:

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



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

11.2. /lonoanumenvnaa numepamypa
B kaudecTBe MOMOJHUTENBHBIX UCTOYHUKOB MH(MOPMAIIUU PEKOMEH]TYEeTCs HC-
M10JIb30BATh CJIEYIOULYIO JIUTEPATYPY:

JlomoiHUTEIbHbIE HMCTOYHMKH HHPoOpMma- Kou-Bo 3Kk3.
101071

1. 3akupoB M.A. KoxyxoTpyOuaTsie TemiooOMeH- 19
HbIe ammapathl. Y.2: Meron. ykazanus / cocT. M.A.
3akupos, M.I'. I'apunos, X.X. ['mismano; HXTU.
— Hmwxaekamck: HXTH, 2012. — 44 c.

11.3. DnexmponHnwle ucmoYyHuUKU UHGOpMmayuu

[Ipn n3ydyenun aucuuiuinHbl «IIpoeKTUpOBaHME MEPCIIEKTUBHOTO TEXHOJO-
TUYeCcKoro o00pya0oBaHUs HEPTEXUMHUECKUX MPOU3BOJICTBY» HCIIOIH30BAHUE DJICK-
TPOHHBIX HICTOYHUKOB UH(POpPMAITUU:

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

denepanpHblii mopran «Poccuiickoe oopazoBanue» http://www.edu.ru/

@®enepanbHblii  UEHTP HWH(MOPMAIMOHHO- O0pa30BaTENbHBIX PECYpPCOB
http://fcior.edu.ru/

HudopmannonHas cucrema «EquHOe OKHO J0CTya K 00pa30BaTEIbHBIM pe-
cypcam» http://window.edu.ru/

http://elibrary.ru/ Kpynueiimmii poccuiickuii tHGOpMaIMOHHBIN NOpTal B 00J1acTH

HAyKH, TEXHOJIOTHH, MEAUITMHBI 1 00pa30BaHMs, COACPKAIIMN pedepaTsl U MOJTHBIC
TeKCThI OoJiee 14 MJTH Hay4yHBIX cTaTel u myOnukanuii  http://elibrary.ru/

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

1. Kypnan «Xumuueckoe u HedpTerazoBoe MalmHocTpoeHue». CalT xxypHa-
Ja «XUMHUYECKOoe M HedTerazoBoe MaliMHOCTpoeHue». — JlocTynm CBOOOHBIN:
http://www.himnef.ru/

2. Kypnan «MammHoCcTpoeHHE U HHXKEHEpHOE oOpa3zoBaHue». CalT xKypHaia
«MamHOCTpOoeHHe W HHXXKEHEepHOoe oOpazoBaHue». — JlocTynm CBOOOHBINM:
https://old.mospolytech.ru/index.php?id=4088

CorJiacoBaHo:

3aB. OTHEIIOM m B.4. Tapacosa

A
o OMOIMOTEYHOMY 4
00CITyKUBAHUIO



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 JJIsI TPOBEJCHUS yU€OHBIX 3aHSTUN OCHAILEHBI 000pY-
JIOBAaHUEM:

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

2. Creng Ne2. “Hacamounast KojgoHHa”,

3. Crern Ne 3. “IIpoTMBOTOYHBIC KOHTAKTHBIE MacCOOOMEHHBIC YCTPOM-
ctBa”’, Maketr « MOHTa)X KOJIOHHBI AByMsI KpaHAMU»,

Crena Ne 4. “ITpssiMOTOYHBIE KOHTAKTHBIE MACCOOOMEHHBIE YCTPOICTBA”,
Crena Ne 5. “UccnenoBanne ruipoOAMHAMUKN OJITMHOYHBIX Karelb”,

Crenp Ne 6. “PeakTop ¢ Memankoit”,

Creng Ne 7. “PoTtaninoHHBIH MaCCOOOMEHHBIX anmapar (IIeHTPOOeKHBIN)”,
Crenn Ne 8. “TemmepaTypHble HallpsDKEHUSI B KOXKYXOTPYOUaThIX TEILIO-
oOMeHHUKaX”,

9. Crena Ne 9. “KoxxyxoTpyO4aTslii TEII000MEHHUK,

10.Crenn Ne 10. “YmnoTHUTENbHBIE YCTPOMCTBA BpaIHaIOHH/IXCSI BAJIOB”

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

penku tuna TKII, Ceknus konmaukoBoi Tapenku tuna TCK,

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

13.Crenn Nel3.“MoHTax KOJIOHHBI TOPTAITLHBIM KpaHOM

14.Ctenpn Ne 14. «MoHTaX KOJIOHHBI IBYMS KpaHAMK;

15.Maket pekTU(hUKAITMOHHON KOJTOHHBI.

TEXHUYECKUMU CPeJICTBAMH OOYUYCHHUS:

1. OBepxda-MpoeKTOp;

2. PynoHHBIN HACTEHHBIHN KpaH;

3. HoyTtOyk ¢ mpoekTopom

[Tomernienust st CaMOCTOATENBHON pabOThl OCHAIIEHBI KOMITBIOTEPHOUM TEX-
HUKOM C BO3MOXHOCTBIO TTOAKIIOUEHUs K ceT «MHTepHEeT» U 00ecneyeHbl JOCTY-
OM B 3JIEKTpOHHYI0 nH(popmarmonnywo cpeny HXTU. [onyckaercs 3ameHna 060-
PYAOBaHHUS €0 BUPTYyaIbHBIMU aHAJIOTaMU.

JIuteH3upoBaHHOE MPOTPAMMHOE OO€eCTieueHre U CBOOOHO pacmpoCTpaHsi-
eMO€ MPOrpaMMHOE 00eCIeueHnEe, UCTIOIb3yeMOe B yUeOHOM MpoIlecce MPH OCBO-
eHun AuciuIuHbl «[IpoekTrupoBaHue MEPCIEKTUBHOTO TEXHOJIOTHYECKOTO 000pY-
JIOBaHUSI HEPTEXUMUYECKUX TTPOU3BOJICTBY:

1. Windows XP;

2. Microsoft Office 2007;

3. AntuBupyc Kacnepckoro

O No Ok

13. OopazosamenvHble mexHoaocuu

KonuyecTBo 3ansTuil 11t 3a04HOM (hopMbl 00yUeHUs1 4 4acoB, TPOBOJUMBIX B
WHTEPAKTUBHBIX (POpMax.

OcHOBHbIE UHTEPAKTUBHBIE (POPMBI IPOBEACHUS YUEOHBIX 3aHATUM:

* TOKJIa]Ibl

* IUCKYCCHS;

* M3y4YEHHUE U 3aKpEIUICHHE HOBOTO MaTepuana Ha WHTEPAKTHUBHOW JIEKIUHU
(mexuus-6ecena, JIEKIUs — TUCKYCCHS, JIEKIIHS ¢ Pa300POM KOHKPETHBIX CUTYAILIUi).
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