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PABOYASA IIPOTI'PAMMA

[To nucuuruinnae b1.0.33 MHHOBallMOHHBIE TEXHOJOIMHU U TEXHUKA B HedTeXxuMuye-

CKOM arnapatocTpo€HuU

Hanpagsnenue noarotoBku 15.03.02 TexHoJ0rn4eckrMe MalliMiHbl U 000pY10BaHKE
(mundp) (HaUMeHOBaHMUE)

[Tpocduns/mporpamma O6opypoBanue HedTerazonepepaboTKu
KBanudukanus BeinyckHUKa OakanaBp

dopma oOyyeHUs_o4yHasl, O4HO-3a04Hasl

DakyabTeT MeXaHUYeCKUN

Kadenpa-pazpaboruuk padoueit nporpammbl MAXII

Kypc, cemectp IV, 8, V.9

~ ®opma 00yyeHus OYHasl O4YHO-3a04Hasi ;
B Yacbl | 3E Yacel 3E |
Jlekunu 18 | 0,5 9 0,25
JlabopaTopHble 3aHsATHS 18 | 05 18 0,5 |
llpaktuyeckue 3ansatus | 9 | 0,25 9 0,25
CP 45 1,25 45 1,25
KCP 27 0,75 36 1
dopma aTrecTanuu DK3aMeH OK3aMeH |
(KOHTPOJIb) 27 0,75 27 0.75
Bceero 144 4 144 | -

Huxxnekamck, 2023 r.
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Pabouasi mporpamma cocTapjieHa ¢ ydeTroMm TpeboBanuii PenepanbHOro rocynap-
CTBEHHOI'0 00pa30BaTEILHOIO CTaHAAPTa BbICLIEr0 00Opa3oBaHus
(Ne 728 o1 09.08.2021) no Hanpapnenuto 15.03.02 «TexHOI0rHyecKkrne MalliiHbl U

(HOMeEp, J1aTa YTBEPKICHUS) (wmdp) (HaUMEHOBAHUE HATIPABIICHUS )

000py/1I0BaHKe» Ha OCHOBAaHUM yueOHOro njiana Habopa oOyyvatouuxcst 2023 roaa.

PazpaboTuuk nporpamMmmsi:

1.H. MaasbileB
TUCh) (P.HN.0.)

noleHT kad. MAXII

(JIOJIKHOCTD)

%

PaGouasi mporpamMmma paccMoTpeHa U 0/100peHa Ha 3acegannu kadeapst MAXII
npotokoJ ot 19.04.2023 r. Ne 8

M.H. Mansbliiien
1Ch) (D.H.0.)

3aB. Kadenpoi

B



1. Ilenu oceoenus oucyunaunsl

[enssmMu ocBoeHUs NUCUUILIUHBI «/IHHOBAIIMOHHBIE TEXHOJOTUM U TEXHUKA B
HEe(TEXUMUUYECKOM arMapaToCTPOCHUI SBIISFOTCS:

a) opmupoBaHue 0a30BBIX 3HAHWUA O COBPEMEHHBIX MalllMHAX W araparax,
UCIIOJIb3YEeMbBIX ISl IPOBEICHUs] (PU3HUECKUX TEIIO- U MacCOOOMEHHBIX U PEaKIlu-
OHHBIX MPOLIECCOB B XUMUUYECKUX U HE(PTEXUMHUUECKUX MPOU3BOJICTBAX;

0) o3HaKOMJICHHE OOYyYaroUIMXCsl ¢ OCHOBHBIMHU HAIPaBJICHUSMU U METOJaMu
YCOBEPILIEHCTBOBAHUSI U MOJIEPHU3AIMU TUIIOBOTO M CIELHHUAIBHOIO TEXHOJIOTHYe-
CKOro 000py/I0BaHHUS, U MAIINH C UCIIOJIH30BAHUEM TMOCJIEIHUX JOCTHKEHUN OTeue-
CTBEHHOM U 3apyOe’KHON HAYKU U TEXHUKU;

B) oOecriedyeHue HEOOXOJMMOTr0 YpOBHSA 3HAHMM W MPAKTUYECKUX HABBIKOB,
HEOOXOIUMBIX JIJIsl pEIICHUsI MH)KEHEPHBIX 3aJ1ad 110 BHIOOPY, pacueTy U MPOEKTUPO-
BaHMIO TUTOBBIX MAaIlIMH U alnapaToB OTPacCIH;

r) GOopMHUpPOBAHHUE U 3aKpEIJICHWE 3HAHUN Y 00ydarolmuxcs Mo BOmpocaM 00-
CIIy’KMBaHUSI, MOHTaKa U PEMOHTa OCHOBHOT'O TEXHOJOTUYECKOr0 000pyJ0BaHUs, a
TaK)K€ BOINPOCAM OpraHU3AIMU U MPOBEJCHUS HMCCIEIOBAHUN C IEIbI0 COBEPIICH-
CTBOBAHUS JICHCTBYIOIIETO O0OPYAOBaHUS U MAIIINH;

1) (GopmupoBaHue y 0OyJaromuxcs oOMMX MPEACTaBICHUN W HaBBHIKOB B pas-
JUYHBIX 00MacTsax Oyaymie npodeccuoHaIbHON AeSTEIPHOCTH B KAUECTBE UHXKEHE-
pa-dKCIUTyaTalluOHHUKA, HHKEHEPa-KOHCTPYKTOPA, MHKEHEpa-UCCIIea0BaTEels.

2. Mecmo Oucuuniunwvt (M00yns) 6 cmpykmype 00pa3oeamebHOU npo-
cpammol

HucriunnnHa «/IHHOBaIlMOHHBIE TEXHOJIOTMH M TEXHUKA B HEPTEXUMHUYECKOM
anmapaToCTPOCHUU» OTHOCHUTCS K oOsz3amenvrou dactu OIl u ¢popmupyer y Oaka-

JaBPOB 10 HampaBiieHuto MoAroToBku 15.03.02 «TexHoJorrnuecknue MairHbl U 000-

pYJIOBaHKE» HAOOp 3HAHWM, YMEHUN, HABBIKOB U KOMIICTCHITUH.

I[J'IH YCIICHIHOI'0O OCBOCHUA JUCHHUITIIMHBL «I/IHHOBaI_II/IOHHBIe TCXHOJIOTHUHM M TCXHHUKA
B HC(I)TCXI/IMI/I‘-ICCKOM alIIapaToCTpoOCHUN» 6al<ajza6p no HAIIPABJICHUIO IIOATOTOBKH

15.03.02 «TexHOonOTHYECKHE MAIIMHBI U 000PYIOBAHUEY JIOJHKEH OCBOUTH MaTepra

MPEIIECTBYOIIUX JUCIUILUIAH:



a) b1.B.12 O6opyoosanue negpmezazonepepabomxu,
0) b1.B.06 I[Ipoexmuposanue nepcnekmusHo20 MexHOJI02U4ecKko20 000py008aHus
Heghmexumuyeckux npouzeo0Ccms.

HucrunmHa «VIHHOBAIlMOHHBIC TEXHOJIOTHH M TEXHUKA B HEPTEXHUMHUYICCKOM
anmapaToCTPOCHUW) SIBJSIETCSl TPEAMISCTBYIONEH M HEoOXoauma ISl YCIIeUTHOTO
MIPOXOKICHHUS:

@) npou3800CMBEHHOU NPAKMUKU,
0) npedoUnIOMHOU NPAKMUKU.

3HaHWsI, TTOJIyYCHHBIE TP W3YYCHUH TUCIUTUTHHBI « IHHOBAITMOHHBIC TEXHOJO-
TUU ¥ TEXHUKA B HEPTEXUMUICCKOM aIapaTOCTPOSHUN» MOTYT OBITh UCITOJIb30BaHbI
IpU TPOXOXKICHUH TPAKTUK 1POU3BOOCNBEHHOU U NPEOOUNJIOMHOU ¥ BBITOIHEHUH
BLINYCKHBIX KBANUDUKAYUOHHLIX pabom TIO HampaBieHuio moarotoBku 15.03.02

«TexXHOJOrHYEeCKHE MAINHLL 1 000DYI0BAHUEY.

3. Komnemenyuu oodyuarowecocs, popmupyemoie 6 pe3yipmame 0C80EHU
OUCUUNIUHBL

1. OIIK-9.1 3naetr mpuHIMIBI pabOTHl HOBOTO TEXHOJOTHMYECKOTO 000pyao-
BaHMSI, CBSI3aHHOTO C TPO(PECCUOHAIBHOM I€SITEILHOCTBIO,

2. OIIK-9.2 YMeeT mpoBOAUTH BHEIPEHUE B TEXHOJOTHYECKUI MpOIECC HO-
BBIX 00pa3ioB TEXHOJIOTHUECKOT0 000PyAOBaHHUS,

3. OIIK-9.3 Bnaneer HaBbIKaMH OCBOCHHSI HOBOT'O TEXHOJOTHYECKOTO 000pPY-
JTIOBaHMUS.
B pe3ynomame oceoenun Oucyuniunst 00y4aruiuiica 001)4cen:

1) 3Hatsb:

* Ha3HAYEHUE, YCTPOWCTBO, MPUHIUI ACHCTBHUS OCHOBHOTO OOOPYIOBAHHS H
MallMH OTpaciM, a TaKkXKe IyTH COBEPUICHCTBOBAHMS WX TEXHUYECKUX U
TEeXHOJOTMYECKUX I[OKa3aTeseil, HalnpaBiICHHBIX HAa CHUXKEHHE MATEPUAIbHBIX U
HHEPreTUUECKHX 3aTpaT Ha UX SKCIUTyaTallio U PEMOHT;

*0 ICPCIICKTHUBHBLIX HAIIPABIICHUAX CO3JaHHWA W BHCAPCHHA HOBBIX BHIOB

MaIuH U 000PYI0BaHUS Ha OTEYECTBEHHBIX U 3apyOCIKHBIX MPEANPUATUSIX OTPACIIH,



* COACPIKAHUC n MCTOJUKY pacd€rta HU IMPOCKTHUPOBAHHA  OCHOBHOI'O
TCXHOJIOITN4YCCKOI O O6Op}II[OBaHI/I$I n MalllMH W HUX 3JICMCHTOB, O6€CH6‘-II/IBaIOHII/IX
3aJIaHHYIO ITIPONU3BOAUTCIBHOCTD U KAYCCTBO BBIHYCKaeMOﬁ OPOAYKIHH,

* TCXHUYCCKUC CpCACTBA A HU3MCPCHHA, PCTYJIMPOBAHHA MW OITHUMHU3ALUU

TEXHOJIOTHYECKUX TapaMeTpoB OOOpPYyIOBaHMS W MAIIMH HAa COBPEMEHHBIX
XUMHUUYECKUX U HEPTEXUMHUUECKUX MTPOU3BOJICTBAX.
2) YmMerTs:
® MPOBOJUTH CPABHUTENIbHBIA aHAIM3 W MCCIENOBAaHUA ToOKazaresed padoThI
o0OpyJIOBaHUA M MAIlMH JI1 ONTUMHU3AIUMU TEXHUKO-DKOHOMUYECKHUX
MOKa3aTeJield 3a CYET CHIXKEHUSI MaTepUalIbHBIX M YHEPreTHUYECKUX 3aTpaT Ha

HX OKCILTyaTalulo,

® BGHINIOJIHATh TEXHOJOTHYECKHE W MPOYHOCTHBIE pacueThl 00OpYyIOBaHUS U
MallMH ¥ WX D3JEMEHTOB IO 33/JIaHHBIM IapamMeTpaM: MPOU3BOIUTEIBHOCTD,
KAueCTBEHHBI COCTaB, AaBJICHUE, TEMIEPATYpa U T.J;

® T[I0JIb30BaThCSl TEXHUYECKOM M HOPMATUBHO-CIPABOYHOW JIMUTEPATypoOul uis
BbIOOpa A(DPEKTUBHOTO U HAJIEHKHOTO 00OPYIOBAHUS U MAIIIMH, © MOHUTOPHUH-
ra TEXHUYECKOI'0 COCTOSIHUSA JEHCTBYIOIIMX MAILIMH U alapaToB;

e (opmupoBaHHE Y OOy4YalOIIMUXCA OOUIMX MPEACTABICHUN U HaBBIKOB B pas-
JUYHBIX o0JacTsax Oyaymieil nmpodeccCHOHaIbHOM NESITEIbHOCTH B KayecTBE
WH)XCHepa-dKCIUTyaTallHOHHUKA, MHXXEHEepa-KOHCTPYKTOpa, UHXKEeHepa-
UCCJIe10BATEIIS.

3) Bnanets:

® HaBBIKAMHU I10 PACUYETy U MPOCKTUPOBAHUIO, BHIOOPY M OOOCHOBAHHUIO BHIOOPA
OCHOBHOTO OOOPYZOBaHMsSI M €ro 3JEMEHTOB, 00ECIEeYMBAIOIIUX 3aJaHHYIO
POU3BOJUTENBHOCTh U Ka4eCTBO BBIMYCKa€MON XUMHUYECKOM M HeQTEeXUMU-
YECKOU MPOIYKIUH;

® METOJlaMH CpPAaBHHUTEJILHOI'O aHajiuM3a OCHOBHBIX TIOKa3arejaedl paboThl
TUIIOBOTO M CIELHAIBHOrO 00OPYIOBaHUSI OTPACIU C LEIbI0 ONTHUMHU3ALUU

PEXKUMOB UX pabOTHI;



® HaBbIKaMH IIO0 OpraHU3aluH 0e30IacHBIX YCHOBI/Iﬁ pa6OTBI ,ZICI‘;ICTBy}OH_I€FO

060py,Z[OBaHI/IH N MalllMH Ha XUMHWYCCKHUX U He(bTCXI/IMI/ILIeCKI/IX MNpCAIIPpUATUAX

3a CUYCT HAACKHBIX MCTOAOB pacd€Ta MU IIPOCKTHUPOBAHUA, U oOecrnieueHus

CBOCBPCMCHHOT'O MOHHUTOPHHI'a TCXHUYCCKUX U TCXHOJOTHYCCKUX XapPaKTCPpHU-

CTUK 000pyIOBaHMUS.

4. Cmpykmypa u cooepiwcanue oucyuniunovt « nnosayuonnvie mexuonozuu

U MmexXHuKa 6 Hed)mexumuttea(om annapamocmpoeruu)

OO6m1ast TpPy1I0€MKOCTh JTUCHMIUIMHBI COCTABIIsAET 4 3a4eTHBIX euHMIIBI, 144 Jaca.

Ne Paszpnen Buabl yueOHoi OueHoyHbie
n JUCHMIIJINHBI o paboThI (B yacax) cpeacrsa AJis
/m 5 Jlexuuu | JlabGopa- | Ilpaktu- | KCP CPC NpoBeIeHUsA
% TOpHBIE YECKHUE NPOMEKYTO -
Q 3aHATUASA | 3aHATUA HOM aTTeCTaA-
MM 110 pa3je-
Jam
1 | Beeaenue. Ha3na- OK3aMeH, IMpak-
;1;1;1/:1:1 Eﬂxggggﬂo_ 8/9 o 2/ 2/ 5/6 717 THYECKOE 3aHSITHE
BaHUs
2 | ObopynoBanue 1Ist DK3aMeH, Mpax-
TEIUIOBBIX MPOIIeC- 8/9 3/2 3/3 2/2 4/5 8/8 THYECKOE 3aHsi-
COB THE, TUCKYCCHUS
3 | O6opynoBanue st JK3aMeH, MpakK-
MPOBE/IEHHS MACCO- | g 3/1 43 11 4/6 8/8 THYECKOE 3aHSTHE
0OMEHHBIX TIpOITec-
COB
4 OK3aMeH, Mpax-
XUMIIECKHE peak- | g/q 412 3/4 212 416 7/7 | Thueckoe 3aHsTHE
TOPBI
5 | TpybOuaTsle neun OK3aMeH, oK,
XUMHUYECCKUX U IMPAKTHUYECCKOC
Hedremnepepabarsl- | 8/9 32 3/3 11 5/7 717 3aHATHE
BAIOIIUX IIPOU3-
BOJICTB
6 | BcmomorarenbHOe DK3aMeH, JIHC-
o0opynoBaHue, KyCCHSI, TPaKTH-
TEXHOJOTHYECKHIHA 8/9 3/1 3/3 11 5/6 8/8 4eCKOe 3aHsATHE
TpyOOTIPOBOA U
apmarypa
UTOTI'O 18/9 18/18 9/9 27/36 45/45
®dopma aTTecTauu Ounas hopma: sx3amen (27)
OuHo-3a04yHas (opma: dk3ameH (27)




5. Coodepircanue neKyuOHHBIX 3aHAMUN NO memam C ykazaHueM (opmupye-

MBIX KOMHGTGHHI/Iﬁ N HUCIIOJIb3YCMbIX MHHOBAIIMOHHBIX O6pa3OBaT€JILHBIX TCXHOJIO-

(V)

I'H.

Pa3ges aucuunJInHbI

Yacol
OYHAas/0YHO-
3a09Has
dhopma 06.

Tema JieKIIHOHHO-
ro 3aHATHSA

Kpatkoe conepaxa-
HHe

Dopmupyembie
KOMIIETEeHIIUH

1 Beenenue. Haznauenue u
KJaccupukanus 000pyao-
BaHM

2/1

Bpenenue. Hasznaue-
HHE U Kiaccupuka-
st 000pyIOBaHUSA

IMpeamer wu  3amauu
W3y4YEeHHUsS  JUCHHUILIH-
Hel. HasHayenue wu
KIaccu(DUKANUs — TpH-
MEHIEMOTO  000pyI0-
BaHMs, MAlIMH M ala-
paToB [Jid MPOBEACHUA
XMUMHYECKUX WU HedTe-
XUMHUYCCKHUX mpouec-
coB. OcHOBHbBIE TpebO-
BaHHUA K TEXHOJOTHYC-
CKOMYy 000pYIOBaHHUIO
1 MalllkuHaM.

OIIK-9.1, OIIK-
9.2, OIIK-9.3,

2 O6opynoBanue 1Jis TEIIIO-
BBIX IIPOILIECCOB

312

2.1. Konctpykiuu
TEMI000MEHHUKOB

2.1. Ha3HaueHme wu
KinaccupuKaims — Tel-
JOOOMEHHBIX —amnmnapa-
TOB. TpeboBanwus,
MpeabaBsieMble K Tell-
nooOMeHHUKaM.  [IBu-
KyIlas cuiia Iporecca
TeriooOMeHa.  Ypas-
HEHHE TeIUIoNepeaadn.
VYcerpoiicTBo, Ha3zHaue-
HHE DJIEMEHTOB, Map-
KHPOBKa KOXKYXOTpYO-
9aThIX TEIUIOOOMEHHH-
koB. TennooOMeHHUKH
KECTKOW KOHCTPYKLIMU
c HETIOABHXHBIMH
TPYOHBIMHU peIIeTKaMH.
TemneparypHsle

HampsOKEHUSI B KOXY-
XOTpyOYaTBIX  TEIIO-
0OMEHHHKaX: MPUYUHBI
MOSIBIICHUS;  METOBI
koMmeHcanuu. Temno-
OOMEHHHKH TOIYXEeCT-
KOH KOHCTPYKIMH C
KOMIIEHCAaTOpOM B
KOpmyce; C THOKOH
MeMOpaHoil B TpyOHOM
pemeTKe; ¢ M30THYTHI-
MH (BHTBIMH) TpyOKa-
Mu. TemnooOMeHHUKH
HEXECTKOH KOHCTPYK-
mn ¢ U-o0pa3HeIMH
TpyOKaMu; C IUIaBaro-
i TOJIOBKOM; C callb-
HUKOBBIM  YIUIOTHEHH-
€M IUIaBaloIIEeH IOJIOB-
KH; C BHYTPECHHUM

OIlIK-9.1, OIIK-
9.2, OIIK-9.3




2.2. Koncrpykuun
Y3JI0B TEIUIOOOMEH-
HHKOB

2.3. CnenuaibHble
BUIL  TEINIOOOMEH-
HHUKOB

KOMIICHCATOPOM Ha
IUTaBAOMICH TOJOBKE; C
IBOMHBIMH  TpyOKamu
®upaa.

2.2.  KoHCTpyKTHBHOE
WCTIOJTHEHUE OCHOBHBIX
Y3JI0B TEIUIOOOMCHHHU-

KOB: TpyO, KOXyXa,
TPYOHBIX peIIeToK.
Pazmigaple  cmocoOsr
pasmemeHus TpyoO Ha
TpyOHOI pemeTKe.
Metonel  COeqUHEHHUS

TpyO C pemeTKod, ux
objacT TpPUMEHECHHUS
CpaBHUTENbHBIC IIOKa-
3arenu. HaszHauenue u
BUIBI NEPETOPOJOK Ha
TpyOHOM U MEXTpYO-
HOM  IIPOCTPAaHCTBAax
TEII00OMEHHUKOB.
OmHO- M MHOTOXOIO-
BBIC TEIIOOOMEHHHUKH.
MeTonsl M TMPUHIMIBI
MHTCHCU(HKALUK TeIl-
mooOMeHa B TpyOax.
OpeOpennple,  00xa-
TBIE, BHTBIE TpPYOBL
TpyOBl ¢ BHYTpEHHHM
TypOyaH3aTOpaMu.
2.3. CrenuanbHbBIE BH-
Ibl TEIIO0OMEHHHKOB!
OJI04YHBIE, MOTPYKHEIE,
IUICHOYHBIE, pereHepa-
THBHBIE. TermmooOMeH-
HUKH C IUIOCKOW IO-
BEPXHOCTBIO TEII000-
MEHa: IUTaCTUHYATHIE,
CIUpalbHbIe, TUIACTHUH-
4aTo-peOpHUCThie U JIp.
TenmoBele TPYOKH.
CpaBHUTENIBHBIC TIOKA-
3aTenu, o0jacTe NpH-
MEHEHUS  Pa3JInYHbBIX
BUJIOB TEIJIOOOMEHHBIX
anmnaparos.

O06opynoBaHue I IPO-
BEJICHHST MACCOOOMEHHBIX
HPOLIECCOB

3/1

3.1. OcHOBHEIE Mac-
COOMEHHBIE TIPOIIEC-
CBI

3.1. Mecro u poib
MPOLIECCOB  Macco00-
MEHAa B XHMHUYCCKUX U
HE(PTEXUMUAICCKAX

npousBojcTBax. Kiac-
cudukanus MpoueccoB
MaccooOmena. OcHOB-
HBIC TIOHSATHS U OIpe-
JICIICHUST MPOLIECCOB
MaccooOMeHa: IBHKY-
mas Ccwia Ipolecca;
ypaBHEHHE Maccorepe-
nayn. CymHOCTh Tpo-
LIECCOB pasznencHus
METOJAMH TIEPETOHKH,

OIIK-9.1, OIIK-
9.2, OIIK-9.3




3.2. HacagouHsle ko-
JIOHHBI

3.3. Tapenbuatsle
KOJIOHHBI

pekThuUKanuy, ao-
copbrun. Cxembl Tpo-
LIECCOB TIPOCTOI Iepe-
TOHKH M peKTH(UKanuu
OMHApHBIX W MHOTO-
KOMITOHCHTHBIX  CMe-
ceil. [lomHasg u Hemon-
Has; TPOCTas M CIOX-
Hasi  PEKTU(HUKAIMOH-
Hbl€ KOJIOHHBL. Amnmna-
patypHOE odopMIICHHE
mporiecca  abCcopOIHH.
CpaBHHTENBFHAS XapaK-
TEPUCTHKA Pa3JIMIHBIX
METOJIOB  Pa3JCICHUs
KUOKHX W Ta30BBIX
cMecell Ha KOJIOHHBIX
MaccOOOMEHHBIX aIa-
parax.
3.2. VYerpoiicTBo,
MIPUHIAIT JeHCTBUS
HAcaJ0YHBIX  KOJOHH.
Buner m  xapakrepu-
CTHKH HAaca/loK, CpaB-
HHUTENbHAS XapaKTepH-
CTHKa, PEKOMEHIAINU
10 BBHIOOPY ONTHMANb-
HOTO peXHMa pabOTHI.
KoncTpykTHBHOE
odopmiieHne Hacamod-
HBIX KOJIOHH: pacripe-
JICTUTENbHBIE U Tepe-
pacrpenennTeabHbIe
YCTPOWCTBA JUI M-
KOCTH U Ta3a; OIOPHBIE
yCTpoiicTBa noj
HacajKy. SIBieHne «cy-
XOro KOHyca» B Haca-
JIOYHOH KOJIOHHE W Me-
TOJBI €r0 YCTPaHEHHUS.
JlocTonHCcTBa M HEno-
CTaTKM  HAacaJOYHBIX
konoHH. IlepcriekTHB-
HBIC BBl HACAIOK.
3.3. TapenbuaTeie KO-
noHHEL.  CpaBHHTEIb-
HBIE TIOKa3aTeIH Tape-
JIOK, PEKOMEHJIAILNH 110
BBIOOPY ONTHMAaJIbHBIX
napamMeTpoB. YCTpoii-
CTBO, NPHUHIMI JIeH-
CTBHS, 001aCTh NpUMe-
HeHUst  06apOOTaXKHBIX
TapeJIoK: CHUTYATBIX;
KOJITTAYKOBBIX C Karl-
CYJNBHBIMH  KOJIITa4yKa-
MH; JKeNo0uaThIx; U3 S-
00pa3HBIX 3JIEMEHTOB;
KOMOMHHUPOBAaHHBIX U
np. CrpyiiHble Tapenku
C HanpaBJeHHBIMHU I0O-
TOKAaMH JKHJIKOCTH U




rasa: yelryyarele,
SI3BIYKOBBIC, apOYHEIE,
IUTAaCTHHYATHIC, U3 TIPO-
CEYHO-BBITSDKHBIX  JIH-
CTOB. OcobenHoct
pabotel u  obmacth
MPUMEHECHUST  KIJIamaH-
HBIX TapesoK: JHUCKO-
BBIX;  IDIACTUHYATHIX;
0OaJIJIacTHBIX; JKaITIo-
3UMHO-KJIalIaHHBIX.
[IpoBanbHBIE Tapenku
0e3 mepenuBOB:  pe-
[IeTYaThle; CHUTYATHIC;
BonHHCTRIC; Kurrens.
[punumn IeHCTBYS,
OCHOBHBIE TIOKa3aTeNN
CHETHANBHBIX TapeioK:
C IOByMs 30HAMHU KOH-
TaKTa; CTpYHHO-
HEHTPOOCKHBIX;  IICH-
TPOOEIKHO-BUXPEBHIX.
KomOunnposanHbie
Tapenku. Tapenkm ¢
MPSIMOTOYHBIM JIBHKE-
HHEM TIIOTOKOB: TpPYO-
4aThle; C 3aBUXPUTEIS-
MH (BHUXPEBBIE); C CEK-
UOHUPOBAHUEM TIOTO-
koB. KoHcTpykTHBHOE
opopMIICHHE  OCHOB-
HBIX DJIIEMCHTOB Ta-
peNBYaThIX KOJIOHH:
YCTPOHCTB AJIs1 BBOJIA H
BEIBOJIA MIPOAYKTOB;
MIePETUBHBIX
YCTPOHCTB;  CIIOCOOOB
MOHTa)Xa BHYTPEHHUX
JJIEMEHTOB.

XUMHIYECKHE PEaKTOPHI

4/2

4.1 Xumuueckue pe-
aKTOPBI B XMMHUYe-
CKO 1 He(hTeXUMHU-
YEeCKOW TEXHOJIOTUH

4.1. Ha3nauenwme, Mme-
CTO U pOJNb XUMHYE-
CKHX pPEaKTOPOB B XH-
MHYECKOW W HEePTeXH-
MHYECKOH TEXHOJIOTHH.
OCHOBHEIE OTJIHYHS
XUMHYECKHX  PEaKTO-
POB OT OpPYTUX THUIIOB
ammmaparos. Kunaccu-
buKanms XUMHYCCKHX
peakiuid B 3aBUCHMO-
CTH OT MeEXaHH3Ma,
crocoboB  BO30YXIeE-
HUS, PEKUMOB IPOTE-
KaHUs, TEIUIOBBIX U (a-
30BBIX XapaKTCPUCTHK.
[onsitre CKOpPOCTH
XAMHYECKON peaKIuH.
VYpaBHEeHHE CKOpPOCTH
XAMUYECKON peaKIiH.
3aKkoH  JIEHCTBYFONINX
macc. Knnernueckuii u
CTEXHOMETPUYCCKUH

OIIK-9.1, OIIK-
9.2,011K-9.3

10




4.2.  Koncrpykimm
XHMHYECKHX PEaKTO-
poB

MIOPSIAKU peakiuii.
Koncranra  xumunye-
CKOM peakuuu. Bmus-
HHE TeMIlepaTypsl Ha
CKOPOCTh XHUMHUYECKOU
peakuuu. YpaBHEHHE
Appenuyca.

4.2. ®dakTopsl, ompene-
JSTFOILIME KOHCTPYKIIHIO
XUMHUYECKHX  PEaKTO-
poB. Peakropel wuue-
IBPHOTO  BBITECHEHHS,
WCaTbHOTO  CMeEIIe-
HUS, MHOTOKAaCKaJHBIE
pPEaKTOpBl  CMELICHHUS,
UX CpPaBHUTENBHBIE Xa-
pakrtepuctuku. Kun-
KOCTHBIE KyOOBBIE pe-
aKTOPBI JUII TOMOTEH-
HBIX W TETEpPOTreHHBIX

peakuuii. Ilepememun-
BAlOIME W TEIUI000-
MEHHBIE  YCTpOIcTBa
pPEaKkTOpOB, PEKOMEH-
JIAlUH 10 MX IMpUMEHe-
HUIO. OcobenHocT
KOHCTPYKIIHH ra-
30’)KHJIKOCTHBIX ~ peak-
TOPOB: KOJIOHHBIE

HacaZO04YHbIC U Tapeiib-
HaTbIC PCEAKTOPBI, HUX
CpaBHCHUC C Maccoo0-
MCHHBIMU allliapaTaMu.

TpyOuaTbie nme4n Xummude-
CKUX U He(TemepepadbaThI-
BAFOLIUX ITPOHU3BOJICTB

312

5.1. Haznauenwue,
KIaccupuKaIys u
KOHCTPYKIUH TIeueit

5.1. Ha3nauenue u tu-
Il TeYel, UX KIIacCH-
¢ukamms. CpaBHeHHE
pa3IMYHBIX THUIIOB IIe-
e, OCHOBHBIE
HalrpaBJIeHUs B UX pas-
BuTny. TeruorexHude-
CKHe 0COOEHHOCTH
He(PTE3aBOACKHX TPYO-
YyaTelX Tedeil, CB3b
MEXAy TEIUIOTeXHHYe-
CKUMH ¥ TEIUIOBBIMHU
nokazarensiMu. Temo-
HaNpsHKEHHOCTh  T10-
BEPXHOCTH  Harpesa,
TOIOYHOTO TPOCTPaH-
CTBa, MECTHBIE TEIIO-
Bble Harpy3ku B Kame-
pax pagMandy M KOH-
BeKIMHM. BakHelinme
MOKa3aTeNnu M JIIEMEH-
TBl TPyOUaThIX IeYei.
I'apautypa neyen,
IpUMEHSIEMbIE MaTepH-
anbl. YCTpoHcTBa Jis
COKUTaHMS TOIUINBA
(ropenku, GOPCYHKH).

5.2. OcHOBBI pacueTa
TpyOUaThIX TIeyei.

OIIK-9.1, OIIK-
9.2, OIIK-9.3
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5.2. Pacuer tpyOua-
TBHIX TICUCH

[Ipoueccrl cropanus u
TEIUIoNepejadl B TOT-
Ke, TerJionepenaya B
KOHBEKIIMOHHOH KaMe-
pe, BEIOOp pazMepoB
KaMep KOHBEKINH |
pammamuu.  Ompenene-
HUE€ TIOJIE3HON TEIUIo-
BOM Harpy3ku Ie4d U
COCTOSIHMSI CBHIpBSI Ha
BeIxoae u3 meun. KIIJ]
MIeYN W IIyTH YMCHBIIIe-
HUS pacxoja TOIUIHBA.
I'unpasnuyeckuit pac-
4eT TeYH, Ta30BOE CO-
MIPOTHBIICHUE U TSTA.

BcnomorarensHOE 060py-

JIOBaHHE, TEXHOJIOTHIE-
CKHUH TpyOOIIpOBO U ap-
Mmarypa

31

Bcmomorarensaoe
obopyIoBaHHe, TeEX-
HOJIOTHUYECKUHA  TPY-
0OmpOBOJ W apMmary-
pa

OO0mme cBemeHUsI |
Kiaccu(UKanus BCIIO-
MOTaTeNbHOrO0  000py-
JIOBAHMS XUMUYECKHX 1
He(TeXUMHUIECKIX
MpOM3BOJCTB. Beptn-
KaJIbHBIE W TOPHU30H-
TaJIbHbIC LMJIMHApHYE-
CKHE pe3epByaphl IS
KUIKUX U Ta3000pas-
HBIX MPOJIYKTOB.
Hasnauenue u ycrtpoii-
CTBO MOKpBIX M CYXHX
rasroipaepoB. byHke-
PBI ¥ CHJIOCHI JUIA Xpa-
HEHUS U BBITPY3KH ChI-
My4nX MaTepHajoB.
OCHOBHBIE ~ 3JIEMEHTHI
TEXHOJIOTHYECKUX TpPY-
0OmpoOBOMIOB:  TPYOHI,
¢aconnsle geranmn (pu-
THHTH), CIIOCOOBI CO-
eMHEeHNs  TpyOompo-
BojoB. Komnencauus
TEeMIIEpaTypHbIX  Jie-
¢dopmanmit  TpyOOIIpO-
BOJIOB C  IIOMOIIBIO
KomIieHcaTopoB. Ormo-
PBI U TOABECKH TPYOO-
npoBosioB. HazHauenne
n Kiaccuukanus Tpy-
OonpoBoHON apmary-
pbl. YcTpoicTBO, 00-
JacTh TNPUMEHEHUS u
XapaKTepUCTHUKH  3a-
MOPHOH,  perynmpyo-
niei, IpeJoXpaHu-
TEJILHOM, 3allUTHON U
(a3opa3aenuTeNnbHOMI
apMaTypshl.

OIIK-9.1, OIlIK-
9.2, OIIK-9.3

6. Codepirrcanue npaxmuueckux 3anamuil
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Y4eOHBIM TPEIYyCMOTPEHO NPOBEACHUWE NPAKTHYECKUX 3aHATUH IO JUCIHU-
inHe «/HHOBallMOHHBIC TEXHOJIOTUU M TEXHHKA B HEPTEXMMHYCCKOM armapaTo-
crpoeHun». llenb mpoBeneHusT MPaKTHUECKUX padOT — OCBOCHHE JICKIIMOHHOTO Ma-
Tepualia ¥ BBIPAOOTKA OTPE/ICICHHBIX YMEHUH, CBA3aHHBIX C Pa3pabOTKON BBICOKO-
3¢ (HEeKTUBHOTO TEMIOMAacCOOOMEHHOTO 000y I0BaHUS.

Paznen aucuMminHbl Yacel ounas/ | HaumenoBanue | Kpartkoe conep- | ®opmupyembie
O0YHO-3204YHAS | MPaKTH4YECKOM JKaHue KOMIIETeHIIH U
¢hopma 00. padoThI

Bsenenne. Haznauenwue u Kiac- 2[2 MartepuaipHbiii | MeTomuka cocTas- OI1K-9.1,
cudukanmsa 060pyI0BaHNA OaaHC  TeXHO- | JEHHs MaTepuanbHo- | OJ7K-9.2,

JIOTHYECKHUX ro bananca TeXHONO- | )J7K-9.3
HpOHeCCOB THUYCCKHUX HpOHCCCOB

JJIT XUMHYCCKHX U
He(bTCXI/IMI/I‘IeCKI/IX
IIPOU3BOJCTB.

ObopymoBaHue IS TETHIOBBIX 2/2 Pacuer um BBIOOp | 2.1. Pacuer u Bo1O6Op | OITK-9.1,
MIPOLIECCOB CTaH[apTH30BaH- | CTAHIAPTU30BAHHOTO | OJTK-9.2,
HOTO TEIUI000- | KOXKYXOTpyO94aToro OITK-9.3
MCHHHKA TETIIO0OMEHHHKA
UL MPOBEICHUS
MPOLIECCOB  Harpesna,
OXJIQKACHHSA, KOH-
JICHCAllUK, HCIape-
HUA JKUIKHX, Ta30-
00pa3HBIX  HPOIYK-
TOB;

2.2. TennoBoii pac-
YeT ¥ BBIOOp CTaH-
JTapTU30BaHHOTO all-
raparta BO3IYIIHOTO
OXJIXKIACHHS TSI
MPOBEIEHUS IIpoLeC-
ca OXJIKACHUS 1
KOHJICHCAalluH pabdo-
YHX MIPOJYKTOB C 3a-
JTAaHHBIMH PacXo/-
HBIMHU H (PU3UKO-
MEXaHWYECKHMHU T1a-
paMeTpamy.

O0opymoBaHue IS IPOBEICHHUS 1/1 Texnonornueckuii | Keiic-3agaua. s OI1K-9.1,
MacCOOOMEHHBIX MPOLECCOB pacuer pexTudu- | 3a7aHHBIX 3HAUCHUH | OJ]K-9.2,
KaI[HOHHOU KO- | MCXOMHBIX JaHHBIX OITK-9.3
JIOHHBI MIPOBECTH TEXHOJIO-
THYCCKHUHA pacdeT
peKTH(PHUKATUOHHON
KOJIOHHBI C KOJIIIay-
KOBBIMH, KJIaITAHHBI-
MH, CUTYATBIMH K
MPOBAILHBIMU Ta-
penkamu (1o Bapu-
aHTaM 3a1aHuii). B
KauecTBe 00beKTa
ONTUMHU3AIINH TIPH-
HATHh MEXTapesbya-
TOE PacCTOSIHUE, BbI-
60p KOTOPOTO MpO-
U3BOJIUTH C YIETOM
3aJJaHHOW Ipenoja-
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BaTEJIEM BCIICHUBAC-
MOCTH Pa3ZeIsIEMBbIX
paboumnx cucreMm.
IIposepky pabdoto-
CIOCOOHOCTH BBI-
OpaHHOI1 cTaHmapTH-
30BaHHOM TapeyKku
MPOU3BOUTH TI0 Be-
JIMYMHE MEXTAPEIh-
4aToro yHoca.

XVUMUYECKUE PEAKTOPDI

212

Pacger u BEIOOp
Y3II0B XUMUYECKO-
ro peakTopa

Ketic-3agaga. s
Pa3IUYHBIX BapHaH-
TOB pabouYnX KHUAKO-
CTeH C 3alaHHBIMH
¢$u3uKo-
MEXaHWYECKIMH Xa-
PaKTEepUCTUKAMHU
penmTh npodiemy
noabopa onTHMallb-
HOTO BapHaHTa Iie-
PEMEIINBAIOIIETO
YCTPOWCTBA U3 YHCIIA
BO3MO)XKHBIX KOH-
CTPYKLUH MEXaHU-
YECKHX MELIATIOK
(JromacTHLIX, TYp-
OMHHBIX, TIPOTIETI-
JIEPHBIX, SKOPHBIX U
pamubx). C ygaeTtom
3aJaHHbIX XapaKTe-
PUCTHK paboInx
MPOJYKTOB (IIOXapo-
B3PBIBOONACHOCTD,
arpecCHBHOCTb, KOP-
PO3HOHHYIO aKTHB-
HOCTB | JIp.) TOJI0-
Opatb THI U MapKy
TOPIIOBOT'O YIIOTHE-
HUS, TOJ00paTh
MOIIIHOCTh U MapKy
CTaH/IapPTU30BAHHOTO
MPUBOJA MEIIAJIKH.

OIIK-9.1
OIIK-9.2
OIIK-9.3

TpyOuaTble MeYn XUMHYECKHUX H
HedTenepepadaTHIBAIOIINX TIPO-
U3BOJICTB

1/1

Meronuka pacue-
Ta U moa00pa Tex-
HOJIOTUYECKUX ITe-
qen

Meroauka pacuera u
1noa0opa TEXHOJIOTH-
YecKuX Tedei Juis
HarpeBa KyOOBBIX
MPOJIyKTOB PEKTH-
(MKaIMOHHON KO-
JIOHHBI JJIs1 pasjierne-
HUS Pa3IMYHBIX
¢bpakumii Herenpo-
nykTtoB. Onpenene-
HHE pa3MepoB paJiu-
AQHTHOM U KOHBEK-
TUBHOW KaMmep MeuH,
pacder ra3oBbIX ro-
PEJIOK M KHUIKOCT-
HBIX (hOpcy-HOK.

OIIK-9.1,
OIIK-9.2,
OIIK-9.3

BcnomorarensHoe o6opynoBa-
HHE, TEXHOJIOTHYECKHH TpyOo-
IIPOBOJ ¥ apMaTypa

1/1

TexHomornueckuit
TpyOOoIpoBOa

TexHOIOrHYCCKUI
TpyOOIPOBOA:
Ha3HAYEHME M KIlac-
CU(UKAIs, IPIMe-

OIIK-9.1,
OIIK-9.2,
OI1K-9.3
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HSIEMbIE MaTEPHAbI.
MeTtobl KOMIIEHCa-
IIMX TEMIIEPATYPHBIX
HaIpsDKEHUH ¢ 1o-
MOIIBIO OCEBBIX,
THOKUX ¥ CKOJbB35I-
KX KOMIIEHCATO-
poB. Onops! 1 oJ-
BECKH TPYOOIIPOBO-
JIOB.

7. Codeporcanue 1ad60pamopHbiX 3aHAMUL

Pa3aes aucuunJInHbI

Yacsl
ouHas/
O0YHO-3204HAaA
¢opma 06.

HaumeHnoBanue
NPaKTHYeCKOH
padoThI

Kpatxoe conep-
JKaHHUe

Dopmupyemble
KOMIIETCHIIUH

Bsenenue. HaznaueHue u knac-
cudukaims 060pyJ0BaHUS

2/2

MarepuanbHblil
0ajlaHC  TEXHO-
JIOTUYECKHX
MPOIIECCOB

MeTtoauka cocTas-
JICHUA MaTepI/IaJ'H)HO-
ro GajiaHca TEXHOJIO-
THYECKUX MPOIIECCOB
IS XUMHUYCCKUX U
HE(PTEXUMUICCKUX
MPOU3BOJICTB.

OIlK-9.1,
OI1K-9.2,
OIIK-9.3

O0opymoBaHUE IS TEIIOBBIX
TPOIECCOB

3/3

Pacuer u BBIOOD
CTaHIapTH30BaH-
HOTO TEIUI000-
MCHHHKA

2.1. Pacyer u BBIOOD
CTaH/IapPTU30BAHHOTO
KOXKyXOTpyb4yaToro
TEII00OMEHHHKA
JUIst MPOBEICHUS
MPOLIECCOB  Harpena,
OXJIQKACHHS,  KOH-
JICHCAllUK, HCIape-
HUS OKHJKHX, TIa30-
00pa3HBIX MPOAYK-
TOB;

2.2. TennoBoii pac-
4eT U BbIOOp CTaH-
JIApTU30BaHHOTO aIl-
napara BO3/yIIHOTO
OXJIXKACHHS ST
MPOBEJICHHS IIpOLeC-
ca OXJIKACHHS U
KOHIEHCaIuK pabo-
YHUX NPOJYKTOB C 3a-
JIAaHHBIMH PacXo/I-
HBIMHU U (PU3UKO-
MEXaHUYECKHMH T1a-
paMeTpamu.

OIlK-9.1,
OI1K-9.2,
OIIK-9.3

O6opynoBanue 1J1s1 IPOBEJCHUS
MacCOOOMEHHBIX IPOIECCOB

4/3

TexHomornueckuit
pacuer pexTtuu-
KaIrmOHHOM KO-
JIOHHBI

Ketic-3agaga. s
3aJJaHHBIX 3HAYEHUH
WCXOJHBIX TAHHBIX
MIPOBECTU TEXHOJIO-
TUYECKUN pacyeT
peKTU(HUKAIMOHHOK
KOJIOHHBI € KOJIIay-
KOBBIMH, KJIallaHHBI-
MU, CHTYaTBIMU U
MIPOBAJILHBIMHU Ta-
penkamu (1o BapH-
aHTaM 3agaHuii). B

OIlK-9.1,
OI1K-9.2,
OI1K-9.3
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KagecTBe 00beKTa
ONTHMU3AINH TPH-
HSTh MEXTapelbya-
TOE€ PacCTOSHHE, BbI-
60p KOTOPOTO TPO-
U3BOJHTH C YIETOM
3aJlaHHOW Ipernoaa-
BaTEJIEM BCIICHUBAC-
MOCTH Pa3eIsIEMBIX
paboumnx cucreMm.
IIposepky pabdoto-
CcrocoOHOCTH BHI-
OpaHHOI1 cTaHmapTH-
30BaHHOM TapeyKku
MPOU3BOJUTE TI0 Be-
JIMYMHE MEXTapEIh-
4aToro yHoca.

XUMHYIECKHE PEAKTOPEI

3/4

Pacger u BEIOOp
Y3JI0B XUMHYECKO-
ro peakTopa

Keiic-3apaua. s
Pa3INYHbBIX BapHaH-
TOB PabOYUX JKHIIKO-
CTel ¢ 3a1laHHBIMU
¢du3uKo-
MEXaHUYECKIMH Xa-
paKTepUCTUKaMHU
penmTh npodiemy
noabdopa ONTHMallb-
HOTO BapHaHTa Iie-
PEMEIINBAIOIIETO
YCTPOWCTBA U3 YHCIIA
BO3MO)XKHBIX KOH-
CTPYKLUH MEXaHU-
YECKHX MELIATIOK
(JromacTHBIX, TYp-
OMHHBIX, TIPOTICTI-
JIEPHBIX, IKOPHBIX U
pamHubIX). C yaeTtom
3aJaHHbIX XapaKTe-
PUCTHK pabodImnx
MPOJIYKTOB (II0Xapo-
B3PBIBOONIACHOCTD,
arpecCHBHOCTb, KOP-
PO3HOHHYIO aKTHB-
HOCTB | JIp.) TOJI0-
Opatb THI U MapKy
TOPIIOBOT'O YIIOTHE-
HUS, TOJ00paTh
MOIIIHOCTh U MapKy
CTaH/IapPTU30BAaHHOTO
NPUBO/A MEUIAJIKH.

OIIK-9.1,
OIIK-9.2,
OIIK-9.3

TpyOuaTble ne4n XUMHIECKUX H
HedrenepepadaThIBaIOIINX
IIPOU3BOJICTB

3/3

Meronuka pacue-
Ta W Moa00pa TeX-
HOJIOTHYECKUX TIe-
yen

Mertourka pacyera u
mo100pa TEXHOJIOTH-
YEeCKHX IeYel JIIst
HarpeBa KyOOBBIX
MPOAYKTOB PEKTH-
(MKaIMOHHON KO-
JIOHHBI JIJIsI pas3jee-
HUSI Pa3InIHbIX
¢bpakumii Herenpo-
nykTtoB. Onpenene-
HUE Pa3MEpPOB PajIu-
AHTHOU U KOHBEK-
TUBHOU Kamep IeYH,

OIIK-9.1,
OIIK-9.2,
OIIK-9.3
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pacdeT ra3oBbIX T0-
PEJIOK | JKHUIKOCT-
HBIX (hopcy-HOK.

6 BcmomorarensHOE 000pymOBa- 3/3 Texnonorumueckud | TexHOIOTHYECKUI OI1K-9.1,
HHUE, TEXHOJIOTHIECKUI TPyOO- TpyOOTIpOBOL TpyOOIpOBOA: OI1K-9.2,
MIPOBOJI M apMaTypa HasHaYeHHe U KIac- | )7K-9.3

cudUKanys, IpruMe-
HSIEMBIC MaTePUAITBL.
MeTobpl KOMIIEHCa-
IIUH TEMIIePaTypHBIX
HaIpsLKEHUH ¢ 1o-
MOIIIBIO OCEBBIX,
THOKUX ¥ CKOJB3sI-
IIUX KOMIIEHCATO-
poB. Onops! 1 oJ-
BECKH TPYOOIIPOBO-
JIOB.

8. Camocmoamenvnasn paboma daxanaepa

Ne Yacpl ounas/

Tembl, BLIHOCUMbIE HA CAMOCTOSAATEJIbHYIO dopmupyeMbie
n/ 0YHO-3204YHAS ®opma CPC
padory KOMIIeTeHIIUH
1 ¢opma 06.

1 Haznauenne n xnaccuukamus TEXHOIOTHIECKOTO Tloozomoska x | OIIK-9.1, OIIK-
000pyIOBaHUS [T POBEICHUS XUMHUICCKUX U 7/7 IK3aAMENY 9.2, OITK-9.3
He(PTEXNMHUIECKHX TIporieccoB. OCHOBHBIE TpeOo-

BaHU K 000pYIOBaHUIO M MAIlTHHAM.

2 MeToapl HHTCHCH(HUKAIINN TETUIO0OMEHA B TEILIO- Tloozomoska x | OIIK-9.1, OIIK-
obMenHnKax. OpeOpeHHbIe, 00KaThIe, BUTHIC TPY- oxzameny,  Ouc- | 9.2, OIIK-9.3
o51. TpyOsI ¢ TypOymm3aTopamu. [leperopoaku B 8/8 Kyccuu
TPYOHOM U MEXTPYyOHOM IpOocTpaHCTBax. MHOTO-

XOZOBBIC TETIOOOMEHHUKH. TeII000MEHHUKH C
HEMETaJUTMYECKUMH TpyOkamu. TeroBbie TpyOKH.

3 Hacamounsle KoOHHBI. BUIIBI 1 XapaKTepUCTHKH Tloocomoska x | OIIK-9.1, OIIK-
HaCaJI0K, PeXKUMEI paboTHI. SIBIeHHE «CyXOro KO- IK3aAMEHY 9.2, OITK-9.3
Hyca» B HaCaJIOYHOU KOJIOHHE, METOMBI €T0 yCTpa- 8/8
HeHus. Pacripenenmurend A )KUIKOCTH U rasa;

OTIOPHBIE YCTPOCTBA MO Hacanky. [lepcrekTus-
HBIC BUJIBI HACAJIOK.

4 CKOpOCTb XUMUYECKOW peaknu. Y paBHEHHE CKO- Tloozomoska x | OIIK-9.1, OIIK-
poctu xuMHuuyeckoil peakuuu. Kunernueckuil u oxzameny, nabo- | 9.2, OIIK-9.3
cTeXHuoMeTpUdecKuil mopsiiku peakuuil. Koncranra 7/7 pamoproe u
XAMHYECKOH Peakiny U METOIBI €€ OTIPE ICIICHHSL. npakmuueckoe
Brusame TeMmnepaTyphbl Ha CKOPOCTh PEaKIIHU.

3anamue
YpaBHeHne AppeHuyca.

5 OcHOBHBIE BHJIBI TIeUCH U1 HarpeBa HeTenpo- Tloozomoska x | OIIK-9.1, OIIK-
IYKTOB, HAaIIPaBJICHUS B MIX Pa3BUTHH. TeIuioTex- axzameny, ookna- | 9.2, OIIK-9.3
HUYECKHE XapaKTEPUCTUKHU TPyOUaThIX Meyeii. 7/7 dy, aabopamop-
TennonanpsHkeHHOCTh TIOBEPXHOCTH HArpeBa. Hoe u npaxmuve-

TpyObl 1 TapHUTYpA TICUEH, IPUMEHIEMBIC MaTe-
cKoe 3aHamue
pHAITBL

6 BcmomorarensHOe 000pyAOBaHHE ISl XPAaHCHUS Tloozomoska x | OIIK-9.1, OIIK-
XKHIKHX U ra3000pa3HbIX MPOAYKTOB: Pe3epByaphl, axzameny, nabo- | 9.2, OIIK-9.3
€MKOCTH, I'a3rojbJepsl, OyHKepa U cuiocsl. Mare- pamoproe u
pHaIIbl, yCTPOHCTBO, 006IaCTh NPUMEHECHHSI. 8/8 npakmuueckoe

sausamue, OUCKyc-
cuu
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8.1 Konmpons camocmoamenvbnoi pabomaol

Ne | Tembl, BBIHOCHMbIE HA CAMOCTOSITEIbHYIO padoTy | Yacel ouHas/ ®opma CPC DopMupyembie
n/m O0YHO- KOMIIeTeHIIHI
3a04Hasf
¢opma 06.

1 Hasnadenne u KiaccH(UKAIMs TEXHOJIOTUYECKOTO 5/6 Ilpuem  npaxmuue- | OI1K-9.1,
000pyIOBaHUS JUIS TPOBEACHUS XUMHYCCKHX H ckux pabom u npo- | OITK-9.2,
HepTexuMudeckux mporeccoB. OCHOBHBIC TpeboBa- éepka omuemos, 00- | OITK-9.3
HUS K 000pYIOBaHUIO M MAIlIMHAM. Mawine2o  3a0aHus.,

KOHCYIbMUposanue,
nposepka

2 MeToabl UHTCHCU(DUKAIUY TEIIOOOMEHAa B TEII000- 4/5 Ilpuem  npaxmuue- | OI1K-9.1,
MeHHHKaX. OpeOpeHHbIe, 00XKaTble, BHUTHIC TPYOHI. ckux pabom u npo- | OITK-9.2,
TpyOs! ¢ TypOynmu3zaropamu. [leperoponku B TpyOHOM 6epka omuemos, 00- | OITK-9.3
U MEXTPpYOHOM MpPOCTpaHCTBaX. MHOTOXOIOBEIC TEII- Mawine2o  3a0aHus.,
000MeHHHKH. TemnnooOMEHHUKN ¢ HEMETAJUTMYCCKH- KOHCYIbMUposanue,

MU TpyOkamu. TermioBsie TpyOKH. nposepka

3 Hacagounble konoHHBL. BuApl U XapakTepUCTHKU 4/6 Ilpuem  npaxmuue- | OITK-9.1,
HACaJI0K, PEKUMBI Pa0OTHI. SIBIEHHE «CyXOro KOHyCa» ckux pabom u npo- | OITK-9.2,
B HAca/JIOYHOIl KOJIOHHE, METOJbl €ro YCTpPaHEHHUs. éepka omuemos, 00- | OITK-9.3
Pacnipenenurenyt uis JKMOKOCTH M Ta3a; OMOPHBIC Mawine2o  3a0aHusl.,
yCcTpoiicTBa mmoJ Hacaiky. IlepCleKTUBHBIC BHIBI KOHCYIbMUpo8anue,

HacaJIoK. nposepka

4 CKOpOCTh XUMHYECKOH peakiuu. YpaBHEHHE CKOPO- 4/6 Ilpuem  npaxmuve- | OITK-9.1,
CTH XHMHYECKOU peakimi. KHHETHYeCKuil U CTeXHo- ckux pabom u npo- | OITK-9.2,
METpUYECKUl mopsaku peaknuii. KoHcranta xumuue- 6epka omuemos, 00- | OITK-9.3
CKO#l peakIlMi ¥ METOJbI €€ ONpecsicHus. BrusHue Mawine2o  3a0aHusl.,
TEeMIepaTyphl Ha CKOPOCTh PEakKluH. YpaBHEHHE Ap- KOHCYIbMUpo8anue,
peHuyca. nposepka

5 OcHOBHbBIC BHBI IeUel i1 HarpeBa He(TEmpoayK- 5/7 Ilpuem  npaxmuue- | OITK-9.1,
TOB, HAIIPABJICHUS B MX PAa3BUTHUH. TCIUIOTCXHUYICCKUE ckux pabom u npo- | OITK-9.2,
XapaKTePUCTUKU TPyOuaThiX meuei. TemmoHamnpsykeH- 6epka omuemos, 00- | OITK-9.3
HOCTh IMOBEPXHOCTH HarpeBa. TpyObl u rapHUTYpa Iie- Mawine2o  3a0aHusl,

Yeid, IPUMEHSEMbIC MaTECPUAIIBI. KOHCYIbMUpOBanue,
npoeepka

9. Hcnonv3osanue peiimunzogoil cucmemvl OUeHKU 3HAHUIL.

[Ipu oreHke pe3yabTaTOB JEATCILHOCTH CTYICHTOB B PaMKax TUCIUATIIUHBI
b1.0.33 «/HHOBalMOHHBIE TEXHOJIOTMM U TEXHUKA B HeYTEXUMHUECKOM
arnmapaToCTPOCHUM»  UCIOJB3YETCS PEUTHHIOBas CUCTEMA. PeHTWMHroBas cucTeMa
OLICHKU 3HaHMI, 00ydJaromumxcs pa3paboTaHa Ha ocHoBe TpeboBanmil «llonoxenus o
0aJUIbHO-PEUTUHTOBOM CUCTEME OLICHKHU 3HAHUM CTYJIEHTOB U 00eCTIeUeHUsI KauecTBa
y4eOHOTO TIPOoIeccar.

PeiiTunroBas oneHka GopMHUpYyeTCsl HA OCHOBAHHMM TEKYILIEro U MPOMEKYTOU-
HOT'O KOHTpOJI. MakcuMaibHOE U MUHUMAJIbHOE KOJIMYECTBO 0ajsIOB MO Pa3IMUHbIM
BUJIaM y4eOHOM pabOThl MPUBOJUTCA B MOJOKEHUH O PEUTUHTOBOM CHCTEME.

Ornenka y4eOHOM MAEATENbHOCTH CTYJEHTa OCYILECTBIISECTCS MO BCEM BHIaM
paboT, MpeayCMOTPEHHBIX pabodeil mporpaMMoll 1O JaHHOW JAUCIUIUIMHE.
MakcuManbHBId 0T MPOCTABIIACTCS 32 KAYECTBEHHOE U CBOECBPEMEHHOE
BBITIOJTHEHUE pabO0T M TPeOOBAHUN K HUM, a TAKXKE 10 BCEM BHUAaM KOHTPOJIS 3HAHUM
CTyZE€HTOB. B pe3ynbraTe MUHUMAaNIbHBIN TEKYIUH PEUTHHT cOocTaBUT — 60 Oaios,
MaKCUMaJbHBIA TeKYIIUN peUTHUHT cocTaBuT — 100 O6aos.
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OO6umii cyMMapHbIil pEUTHHT 1O AUCIUILIMHE CKJIAJIBIBACTCS U3 TEKYILEro peil-
TUHTA U PEUTHHIA, ITOJIYYEHHOTO CTYyJIEHTOB B XOJ€ IIPOMEKYTOUYHON aTTECTalluU B
dopMe 3Kx3ameHa mo guciuiuimHe. Tekyuil pedTHHr GopMUpyeTcs B XOA€ aylH-
TOPHBIX 3aHITHH U CaAMOCTOATEIbHOW pabOThl U OIPAaHUYMBAETCS IUANA30HOM 36 —
60 6amnoB. PeHTHHT, BBICTABISAIONIUICS CTYACHTY MO pe3yiabTaTaM dK3aMeHa, HaXo-
nurtcs B nuamnasone 24 — 40 0asuios.

Pacder Texymiero peMTuHra BBINOJIHAECTCS HA OCHOBE JAHHBIX, IIPUBEACHHBIX B
tabmuite 9.1.

Ta6nuna 9.1. Pacuet Tekyriero pedTuHra

HazBanue Kon-Bo O1eHka 3a OJHO CyMmMapH. olleHKa
MuHuM. ‘ Makcum. MuHuM. Makcum.
Jlexmus (koH- 5 1 6 5
CIIEKT)
[IpakTueckoe
3aHsATHE (BBI- 6 1 9 6 12
TIOJIHEHHE 3a-
TTaHMN)
JlabopaTopHoe
3aHsATHE (BBI- 3 5 2.7 6 8
TIOJIHEHHE 3a-
TaHMIN)
Joxnan 1 5 10 5 10
Huckyccus 2 5 12 10 24
DKk3aMeH 27 40
Bcero 60 100

[Ipy M3yYeHWH NUCHMIUIMHBI TPETyCMATPUBACTCS BBIMOJHEHUE OJTHON KOH-
TPOJILHON PaboThI, MOJATOTOBKHU ABYX pedepaToB, ABYX coOecel0BaHUM, TECTUPOBA-
HUSL.

Takum o0pa3oMm, TEKymHMA PEUTHUHT CTyJIEHTa Tepes MPOMEKYTOUHOM
aTTeCTaIlMed JTOJDKEH COCTaBUTH BEIMYHMHY, HAXOAAIIyIOCS B auamazoHe 36 — 60
OaIoB.

[TpomexkyTouHast aTTecTalus B opMe dK3aMeHa OIICHUBACTCS YMCIIOM OaJljIoB

ot 24 no 40. B utore, cyMMapHbIii pEUTUHT MO AUCHUILIMHE JTIOKEH COCTABUTH OT
60 no 100 6ay1oB.

10. Ouenounvie cpeocmea 011 mexKyuiezo KOHmMpoaa ycnesaemocmu, npo-
MENCYMOUHOU ammecmayuu no UMmo2am 0C80eHUsL OUCUUNTIUHDBL

OueHouHbIE CpeNCcTBa I NPOBEAECHMS TEKYLIEro KOHTPOJS YCIEBAEMOCTH,
MPOMEXKYTOUHON aTTeCTallud O0Y4YaloIIUXCd U UTOTOBOM (rOCy1apCTBEHHON UTOTrO-
BOI1) arrecTaly pa3pabaThIBAIOTCS COMVIACHO MOJOXKEHHI0 0 DOHIaX OLEHOYHBIX
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CPEICTB, pacCMaTPUBAIOTCS KaK COCTaBHAsl 4YacTh paboyeil mporpamMmsl U 0hopmIIs-
IOTCS OT/ICTIBHBIM IOKYyMEHTOM.

11. Hnghopmayuonno-memoouueckoe ovecneuenue OuCyunIuHbl
11.1 Ocnoénasa numepamypa

HpH HU3YUCHUU OUCHHUILIINHBI «I/IHHOBaHI/IOHHBIG TCXHOJIOTMM M TCXHHKaA B
HC(I)TCXI/IMHIIeCKOM AllIapaToCTpoOCHUN) B KaYCCTBC OCHOBHBIX MCTOYHUKOB I/IH(I)Op-

Mallid PEKOMEH]IyeTCsl UCII0JIb30BaTh CIEIYIOUYIO JINTEPaTypy.

OcHOBHBbIE€ HCTOYHMKH UHpOPMALINH KoJu-Bo 3Kk3.
I'mnemanos X.X. MamuHbl M anmaparbl XUMHUYeE- 80
CKUX TIPOM3BOJICTB M HedTenepepadoTKu; yueOHOe
nocobue / X.X. I'mnpmanoB, M.A. 3akupoB. — Hux-
Hekamck; HXTH, 2013. — 128 c.

MaruHsl U anmapathl XHMUYECKUX TPOU3BOJACTB H| l(eauHOE MOMCKOBOE OKHO
HedTerazonepepaboOTKu  [DNEKTpoHHBI  pecype];|  DIEeKTpOHHOro KaTajiora
yueonuk / U.W. [Touukapos, C.U. Ilonukapos, C.B. YHUL KHUTY)
PaukoBckuii, A.A. XOMEHKO. — 3-€ U3/I. B DJICKTPOH.
Bapuante. — Kazans: KHUTY, 2014. Pexxum nocry-
na: http://www.kstu.ru/article.jsp?id_e=52135

11.2 /lonoanumensnan tumepamypa
B kadecTBe OMOTHUTEIBHBIX UCTOYHUKOB HH(OPMAILIMK PEKOMEHIYETCS HC-

II0JIb30BaTh CJIEAYIONIYIO JIMTEPATYPY:

JlonoJiHMTEeIbHbIE HCTOYHUKHM HHpopManuu KoJ1-Bo 3K3.
1. 3akupoB M.A. KoxyxoTrpyOuaTbeie TErIooOMeH- 19
Hble amnmnapatel. Y.2: Meroa. yka3zanus / coct. MLA.
3akupoB, M.I'. I'apunos, X.X. I'miubmanoB; HXTU.
— Hmwxuekamck: HXTH, 2012. — 44 c.
2 TexHOIOTMYECKUN pacueT PpPEeKTUDUKAITUMOHHOMN 72
KOJIOHHBI: METOJI. YKa3aHUs K KypCOBOMY IPOEKTH-
posanuto / KI'TY; coct. A.I'. Kyty3os, M.A. Kyty-
30B, A.B. JImurpuen. — Kazanp; KI'TY, 2008. — 76 c.
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11.3 Dnexmponnsvie ucmounuku unHpopmayuu
[Tpu u3yueHnn AUCHMIUTNHBI « ITHHOBAIIMOHHBIC TEXHOJIOTHN U TEXHUKA B XH-
MHUYECKOM aIapaTOCTPOCHUN» TPETyCMOTPEHO HCIOJIb30BaHUE DJICKTPOHHBIX HC-

TOYHUKOB MH(pOpMaLIUU:

denepanbublil mopran «Poccuiickoe odpazosanue» http://www.edu.ru/

denepalbHbIN LIEHTP nH(pOpMaIMOHHO- 00pa3oBaTeIbHBIX pecypcoB
http://fcior.edu.ru/

Nudopmarmonnas cucrema «EqnHoe okHO JocTyna K 00pa3oBaTeIbHBIM pecypcam»
http://window.edu.ru/

http://elibrary.ru/ Kpymuaeitmuii poccuiickuii ”HGOPMAITMOHHBINA TOPTAT B 00JIACTH

HAyKHU, TEXHOJOTUU, MEJULIMHBI U 00pa30BaHus, CoAepKaluil pedepaTsl U MOJIHbIE

TEKCTHI Oosiee 14 MITH Hay4HBIX cTaTel u myOimkarnmii  http://elibrary.ru/

11.4 Cospemennsvie npogheccuonanvhvle 6a3vl OAHHBIX U UHGOPMAUUOHHbBLE
CHpAgoOYHbIE CUCHEMDBL.

1. Kypnan «Xumuueckoe u HeQTerazoBoe MallmHOCTpoeHue». CalT xKypHaia
«Xumudeckoe # HedTerazoBoe MalIMHOCTpoeHue». — JlocTynm CBOOOHBIN:
http://www.himnef.ru/

2. XypHan «MammmHoCcTpoeHrue U HHKeHepHoe oOpazoBanuey. Calt xypHaia
«MalMHOCTpOeHHE U HWHXKEHEepHOoe oOpa3oBaHue». — JlocTyn CBOOOHBIN:
https://old.mospolytech.ru/index.php?id=4088

CoruacoBano:

3aB. OTAEIOM W B.4.Tapacosa
1o OMOIMOTEUHOMY

00CITyKHBaHUIO

12. Mamepuanvho-mexnuueckoe obecneuenue OUCUUNTUHBL (MOOYN).

Cneyuanusupoeannan nadbopamopus «Mawunsl u annapamovl XumMu4ecKux
npousgoocme» 6 ayo. B—121, momansio 66,5 M° Ha 16 mocamodHBIX MecT, 060py-
JIOBAaHHBIX JEUCTBYIOUIMMH MOJCJISIMU THUIIOBBIX MAIlIMH M amnlapaToB JUIs ITPOBee-
HUS UX UCCIEAOBaHUS M MaKeTaMu, U oOpasiamu JjIsl HarjIsAHOTO U3y4YeHUs OCHOB-
HBIX 2JIEMEHTOB 000PYA0BaHUS U MAIIUH:

Creng Ne 1. “BuxpeBoit MaccooOMenHbIi anmmapatr” , Crena Ne2. “Hacagounas
kojionHa”, Ctenn Ne 3. “IIpoTMBOTOYHBIE KOHTAaKTHBIE MacCOOOMEHHBIE YCTPOM-
cTtBa”’, Maker «MoHTaxX KOJIOHHbI JByMs KpaHamu», Ctenm Ne 4. “IIpsMoTouHBIE
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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
http://elibrary.ru/

KOHTaKTHbIE MaccooOMeHHbIe ycTporcTBa”, Ctenn Ne 5. “HccnenoBanue ruapoau-
HAMUKU OJMHOYHBIX Kamnenb , Ctenn Ne 6. “Peaktop ¢ memankoit”, Ctena Ne 7. “Po-
TaIlMOHHBIN MacCOOOMEHHBIX ammapar (meHTpobexubiit)”’, Ctenng Ne 8. “Temmepa-
TypHBIE HaIPsHKEHUS B KOKYXOTpyOuaThix TeroooOMennukax”, Ctenn Ne 9. “Koxy-
xoTpybuateiii TermiooomMeHHuk”, Ctena Ne 10. “YmnoTHUTENbHBIE YCTPOHCTBA Bpa-
maromuxcs BanoB”, Ctena Nell. “IleHTpoBKa HACOCHBIX YCTaHOBOK ; CeKuus Kia-
nanHod Ttapenku thna TKII, Ceknus konmaukoBoid tapenku tuna TCK, Crenn
Nel2.“MoHTaX KOJIOHHBI BEDKMMHBIM criocooom”, Crena Nel3.“MoHTaX KOJIOHHBI
noptanbHbIM KpaHoM ; CteHn Ne 14. «MoHTax KOJIOHHBI IByMsI KpaHaMu»; MakeT
PEKTU(PUKAITMOHHONW KOJIOHHBI.

2. Ayoumopusn B-100 nmomaaso 110,9 Mm% Ha 28 [I0CAJI0OYHBIX MECTa JUIA
MPOBEICHUS JICKIIMOHHBIX 3aHATUNA ¢ KOMIUIEKTOM JEMOHCTPAIIMOHHOTO MaTepuania:
OBepxaa-mipoekTop; Pynonnsiii HacTeHHbIN 3KkpaH; HoyTOyk ¢ mpoektopom; Tokap-
HO-BUHTOPE3HBIN CTAHOK.

3. Kabunem B-106 momansio 52,4 m° na 40 mocagouHbIX MeCTa JUIS CaMo-
CTOSITEJIbBHOM PabOThI CTYJIEHTOB C 3JIEKTPOHHBIM 000PY/I0BAHUEM

1. KomnproTep, MOAKIIOUYCHHBIN K ceTh MIHTepHET;

2. I[Iporpammuoe odecreuenue: Windows XP; Microsoft Office 2007; Autu-
Bupyc Kacnepckoro.

13. Obpazosamenvnovie mexnonozuu

VY nenpHBINA BeC 3aHATHN, MPOBOANMBIX B HHTEPAKTUBHBIX (POpMax, COCTABISAET
16 vacoB nist ouHOM (hopMbI OOYUECHHS U 8 YacOB JJisi OYHO-3a09HOM (hOpMBI 00yUe-
HUSL.

OcHOBHbIE UHTEPAKTUBHBIC (DOPMBI POBEICHUS YICOHBIX 3aHATHIA:

* TIUCKYCCHSI;

* TOKJIa];

* M3yYCHUE U 3aKPEIUICHUE HOBOTO MaTepHaia Ha MHTEPAKTUBHOM JICKITHH
(;mekrusi-6ecena, TEKIMS — TUCKYCCHUS, JIEKIHS C pa300pOM KOHKPETHBIX CUTYyaITUi).
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