Munmcrepetso oOpasosanus u naykn Poccuiickoit Deaepaiinn

DejepaibHOE IOCy 1apCTBeHHOe DI01KETHOE 00Pa30BATENILHOE YUPEKICHHE
BRICITIEr0 O0PA3OBAHNS

«Kasanckuii HauHoHaILHbIH HCC1eA0BATE/IBCKMI TEXHONOIHYECKHI YHHBEPCHTET
(DI'BOY BO « KHATY »)

YTBEPK/IAIO
IMpopexrop no YP

#_/\.B. bypmucTpos

« §» A 2017 r.

PABOYAs IHNPOTPAMMA
Mo mueumnnuue b1.B.JIB.10.2 «O0ycTpoiicTBo HedrerasoBbix MECTOPOXKACHUID

Harnpasiaenue noarorosku 15.03.02 «TexHoa0rHYeckHe MariHiib H opatide»
[popunan  noaroroskd  «TexHOI0IHYeCKOe  ODOPYAOBAHKE  XHMHYECKHX W
HerexuMudecKux nponssoactsy; «Obopyaosanne nedreraonepepadboTkm.
Ksanndukanus (crenens) ssinyckiika BAKAJIABP

Dopma obyuenus QUHAA
Mucruryr, ¢akyabrer  XuMmuuyeckoro  u  HedTsHOr0  MAaIHHOCTPOEHHS,

MEXAHHYCCKHIH

Kadenpa-pazpaGorunk pabGoueit nporpavvbl Malwmuel ¥ annaparsl XUMHYECKHX

PON3BOJICTE
Kype 4. cemectp 8
Yace! 3auerHble
e CITHHHTIB!

N  Jlexkuwnn 12 0,33
[MpakTHueckue 3ausTHs - - |
CeMUHAPCKHME 3aHATHA - E 1
JlaBopatopHsie 1aHATHA 24 0,67

CamocTrosteasHan paGora 36 1 ;
dopma arrecTaluy — 3ayer - - '
Beero 72 2,0

Kazaus, 2017



PaGouas nporpamma coctaBieHa ¢ yuerom Tpebosanmit  DejiepaibHoO
rocy1apeTBCHHOrO 00pasoBaTeNbHOro cranjapra shiciero ofpazosanna No 1170 or

20 okts6ps 2015 1.

10 HaMpasJIeHHIO 15.03.02 «TexHonoruyeckne Malntbl 4 000pYA0BaHHE»

o npodmnsim « Texuonornueckoe 000py/10BaHHe XHMUYECKHX H HeQTeXHMUYECKHUX
npou3soacTy, «O6opyaoBanue HedTerasonepepaboTkuy, Ha OCHOBaHMM Y4yeOHOro
wiana Habopa odyuaroumxes 2015, 2016, 2017 ronos.

PaspaboTumk nporpaMmai: ‘
oueHT kadeapst MAXII _17( C.A. Bujgoxun
(ZIOIKHOCTE) (noaAnucs) (P.H.0)

PaBouas nporpamma paccmorpera M onoOpeHa Ha 3aceaanun xadeapnt MAXII

nporokon ot 09.11 2017 1. Ne 9 f;
3aB. kadenpoii, npocteccop C 6 [ounxapos C.H.

(MOAMKCE) (D.H.0)

VTBEPKJIEHO

I [poTokos 3acenanns MeTOANYECKON KOMHCCHH MEXaHMYecKoro (akyibrera
or07.12 2017 . Ne9,

[lpencenaresb KOMHCCHH, IOLCHT A.B. 'aspuios

[Havanenug YMILL aouent JLA. Kuraena




1.  Ienu oceéoenusn oucuyuniunol

ensmMu  ocBoeHHWsS ~ mUCHUIUIMHBI  «OOyCTpOHCTBO  HE(PTETa30BBIX
MECTOPOXKICHUIN SBISIOTCS

a) npuobpemenue 3HAHUU O KlACCUUKAYUU 3aNACO8 U MeCmOPOHCOeHUU
Hepmu u 2asza;

0) usyueHue cnocobos u3GleveHuss He@dmMu U 2a3a, aANNAPAMYpPHoOe
oopmnenue;

8) mexHono2uweckoe 060pydosanue cucmem coopa u mpaHcnopma Hegpmu u

2asda.

2. Mecmo Oucyunaunvr (MOOyasn) 6 cmpyKkmype o00pa3oeamenvHoll
npozpammol

Hucrumunaa b1.B.JIB.10.2 «O0ycTpoicTBO HEe()TEra30BbIX MECTOPOXKICHUI)
otHOocuTCA K 6apuamuenot yactu OOIl u dhopmupyer y 6akamaBpoB 1o mpoduiisam
noATOTOBKK « TexHomorrndeckoe 000pyIOBaHUE XHMHUYECKHX M HEe(PTEXUMHUECKHX
pousBoACTBY; «O0opynoBanrue HedTerazonepepaboTKU» HA0Op 3HAHWMA, YMEHHH,
HAaBBIKOB M  KOMIICTCHIIMM, HEOOXOMWMBIX  JUIS  BBITIOJHEHUS  HAYYHO-
UCC1e0068amenbCKoll, NPOEKMHO-KOHCMPYKMOPCKOU u NPOU3800CMEEHHO-
MEXHON0SUYECKOU BUO08 OesIMEbHOCTNU.

JUIst  yCHemHOro OCBOEHMSI AMCHMIUIUHBL «OO0ycTpOoMCTBO HE(TEra3oBbIX
MECTOPOXACHUN» 6Oakanasp no TpoPwisiMm TOAroToBKH  «TexHomorudeckoe
000pyZOBaHUE XMMUYECKUX M HEe(PTEXMMUYECKHX MPOU3BOJACTB»; «O00pyIoBaHUE
HedTerasonepepadoTKm» JOHKEH OCBOUTh MaTepral MPEANISCTBYOIINX JUCIUTIINH:

a) mamemamuxa (b1.5.5);

0) ¢usuxa (b1.5.6);

) xumus (b1.B.7);

2) mexanuxa oegopmupyemoco meepoozo mena (b1.B./[B.11.2);

0) komnviomepnas epaguxa (b1.B./[B.4.1).



HucuunnuHa «OOycTpoiicTBO He(TerazoBbIX MECTOPOXKICHHI» SIBISIETCA
OpeauiecTByOmell 1 HeoOXoauMa JJsl YCHEIIHOTO YCBOEHHUS TOCIEAYIONINX
JUCIUTUTNH:

a) bezonacnocmo dcuznedesmenviocmu (b1.5.21);

6) mexnuueckasn ouaenocmuxa (b1.B./{B.9.1).

3HaHUS, TOJIY4YCHHbIE TMPU HU3YYCHHH AUCHMIUTUHBI  «OOyCTpOHCTBO
He(TEra30BbIX MECTOPOXKICHUW» MOTYT OBITh HCIIOJIB30BAHBI TPHU TMPOXOKICHUH
npe0OUnIOMHOU TIPAKTUKU U BBITIOTHEHUH 8bI1YCKHBIX KEANUPUKAYUOHHBIX pabom TIO
npoduassM  TOATOTOBKH — «TexHoormueckoe Oo0OpyIOBaHUE XUMHYECKAX |

He(pTEXMMHUYECKUX NPOU3BOACTBY; «O00pynoBaHrEe HEPTEra30MepepadoTKI».

3. Komnemenyuu oodyuarowecoca, opmupyemovie 6 pesynvmame
0C60€HUA OUCUUNIUHDL

1. TIK-4 cnocoGeH yyacTBOBaTh B pabOTe HaJl MHHOBAIIMOHHBIMU MTPOCKTAMH,
UCIOJIb3Ysl 0a30BbI€ METOABI UCCIEA0BATENBCKON NEATEIbHOCTH.

2. [1K-12 cnocoben ydacTBOoBaTh B pabOTax IO JIOBOJAKE M OCBOEHUIO
TEXHOJIOTUYECKHUX MPOLECCOB B XOE MOATOTOBKH IMPOU3BOACTBA HOBOM IPOIYKIIUH,
MPOBEPATH KAYECTBO MOHTAXKA M HAJAJKU MMPU UCHBITAHUSAX U CAAYE B SKCILITyaTaLHIO
HOBBIX 00pa3IlOB U3/CIUMN, Y3JIOB U JIETaleH BBITYCKAEMOW MTPOTYKIIUH.

3. IIK-16 ymeer mnpuUMEHATH METOIbI CTAHJAPTHBIX HWCHOBITAHUH TIO
OTpeeNeHNI0 (U3NKO-MEXAaHUYECKUX CBOMCTB M TEXHOJOTMYECKHX IOKa3aTesen

HCIIOJB3YCMBIX MAaTCPpHUAJIOB U T'OTOBLIX I/ISJIGJ'II/If/IL

B pezynomame oceoenusn oucyuniaunvl 00yuaromuiica 00nxHcen:
1) 3narsb:
a) oOmme cBeleHUs O cocTaBax HedTU Taza, omnpesaesieHue (QpPaKIMOHHOTO
cocTaBa He(TeH;
0) KaTeropuHOCTb MPOMBIIUICHHBIX 3aM1acOB HE(PTHU U Ta3a;

B) IIEJIM | dTaIlbl MPOBEJEHUS He(DTepa3BEIKH;



T') OCHOBHBIE CITOCOOBI TObeMa HEPTH M COMYyTCTBYIOIIMX €M ra3a W BOJIBI HA
MTOBEPXHOCTH, PUHIIHI JIEHCTBHS TEXHOJIOTHIECKOTO 000PYAOBAHUS;

1) BBIOOp CMOCO0OB HePTeAO0OBIYM B 3aBUCUMOCTH OT CBOMCTB HE(PTIHBIX
3aJICKEH;

€) TEXHOJOTUYECKUI KOMIUIEKC cOOpa U MOArOTOBKH U3BJIEKAEMBIX HEPTH, ra3za
U BOJIBL;

’K) BHYTPUIIPOMBICTIOBBIA TpaHCTIOPT HE(THU U Ta3a;

3) OCHOBHBIE CITIOCOOBI TPAHCIIOPTUPOBKH HEPTH, HEPTEIPOIYKTOB U rasa;

€) 0COOEHHOCTU MarucCTpajIbHOTO TPaHCHOPTa HEPTHU U Tasa.

2) YMmeTh:

a) 0XapaKTepU30BaTh MO UMEIOIUMCS KIacCU(pUKAIUSAM MPOAYKIIMIO CKBAKUH
Pa3TUIHBIX MECTOPOXKICHU;

0) onpeenTuTh KaTeTOPUIO MPOMBIIIJIEHHBIX 3aacoB HEPTH U rasa;

B) BBIOpaTh DKOHOMHMYECKH BBITOJHBINM  CIIOCOO  JOOBIYM  MPOIYKIIUH
MECTOPOXJACHUM B 3aBUCUMOCTH OT JaHHBIX HEPTEpa3BEIKH MW CBOMWCTB
U3BJIEKAEMOTO TIPOIYKTa;

r) moaoOpaTh HeoOXoAMMOE ammaparypHoe odopmieHue Tmpoiecca cOopa
MPOYKIIMU CKBAKHH;

1) Mo00paTh HEOOXOAMMOE TEXHOJIOTHYECKOEe 000pyaOBaHUE IS TEPBUYHOM
nepepaboTKu He(TH U ra3a;

€) BbIOpaTh ONTHUMAIBHBIA HSKOHOMUYECKHW BHJ TpaHCHOpPTa JOOBITOU
MPOIYKIUU K MECTY NIEpepadOTKH;

) CHPOTHO3UPOBATH CHUCTEMY U HEOOXOJUMBIE CpeACcTBa cOOpa MPOAYKIIHMH
CKB)KHH.

3) Baagern:

a) METOJaMHU pacueTa MO OMNPEEICHUI0 KOJIMYecTBa HE(PTH, raza W BOABI B
CMECH TPH 33IaHHBIX MTapaMeTpax TEXHOJIOTMYECKOTO MPOoIlecca;

0) MeToamMu pacueTa nepepacyeTa OCHOBHBIX CBOMCTB YKa3aHHBIX BEIIECTB IIPU

HN3MCHCHUHN HaBJICHHA, TCMIICPATYPbI, OIIPCACIIATL JABJICHUA HA BXOJAC HIJIM BBIXOIC



U3  MAarucTpajbHOTO  HEe(TEera3ompoBoJa B  3aBUCHMOCTH  OT  YCJIOBHH
TPAaHCTIOPTUPOBKHU U TIPO(HIIS TPACCHI;

B) METOJaMH pacyeTa OCHOBHBIX XapaKTEPUCTHK M MOJ00pa MO TUIIOpa3Mepy
HACOCHO-KOMITPECCOPHOIO 000PYI0BaHUS;

I') METOJIaMHU BBIOOpPA OCHOBHOI'O TEXHOJOTHYECKOTO OOOPYIOBAaHUSI CHUCTEMBI
cObopa NpOAYKIUU CKBAKHH;

1) €CTECTBEHHBIMU M MEXaHU3UPOBAHHBIMU CIOCOOAMH MOAbEeMa MPOAYKIIMU Ha

IIOBCPXHOCTD.

4. Cmpykmypa u cooepycanue oucyuniaunvl «OOYyCTpOUCTBO HeDTEra30BBIX

MECTOPOKICHUI

OO6m1ast TpyT0€MKOCTh TUCITUTIIMHBI COCTABIISET 2 3aYCTHBIX CIMHMIIBI, /2 Jaca.

Ne Buapl yueoHoii OueHoyHble

n/ padoTsI cpeacTBa 1Js

n (B yacax) MPOBeIeHHs

Pa3nes1 AMcUMNIMHBI a NMPOMEKYTOYHOM
E aTrrecTalnmu 1nmo
5 Jlex- CemuHap Jlabopa | CPC pasjeiam
i | (IIpaktudeckue| TopHbIe
3aHATUA, pa6OTLI
n1abopaTopHbIe
IPAKTHUKYMBI)

1 | Tema 1. O6ume cBenenus o coctaBax vepru | 8 | 1 - 6 3 | Tecmupoganue.
1 raza. MectopoxxaeHus HeTH 1 raza B Omuyem no
mupe u Poccun 1abopamopHbim

pabomam

2 | Tema 2. CoiicTBa HepTH M IPUPOTHOTO 8| 1 - 6 3 | Tecmupoganue.
ra3a. Pa3sezka 3anexeit He)TH 1 ra3a Omuem no

1abopamopHbim
pabomam

3 | Tema 3. JloObiua HedTH U raza. 8 2 - - 6 | Tecmuposanue
OKcruryaranus HeTSIHBIX CKBOKUH

4 | Tema 4. [Tnymxkepuslii iudt. JoObrua Hehtu | 8 2 - - 6 | Tecmuposanue
CKBOKHWHHBIMU HaCOCaMHM

5 | Tema 5. JloObiua HeTH CKBaXKUHHBIMHU 8 2 - - 6 | Tecmuposanue
Hacocamu. beclTanrosple HaCOCHI

6 | Tema 6. Beibop crioco6oB 100kau HEPTH. 8 2 - - 6 | Tecmuposarnue
Cuctema cOopa HedTH U raza

7 | Tema 7. BHyTpUIIPOMBICIIOBBIH H 8| 2 - 12 6 | Tecmuposanue.
MarvcTpajbHbIA TPAHCHIOPT HE()TH | rasa. Omuyem no
JKene3HoqopoKHBIN TPaHCHIOPT HE(YTH U 1ab0pamopHuLM
HedTenpoaykToB. BoaHbI TpaHcmopT HedTH pabomam
1 HeQTENPOIYKTOB

Hroro 12 - 24 36

®dopMma aTTecTaIun 3auem




5. Cooepircanue neKYUOHHBIX 3AHAMUI NO memam C

yKa3aHUEeM

bopMHUPYEMBIX KOMIETEHITUH W MCIOJIb3yeMbIX WHHOBAIIMOHHBIX 00pa30BaTeIbHBIX

TEXHOJIOTUH.
Ne | Paznen Yacol | Tema aexumonHoro | Kparkoe dopmupyemMble
n/ | amcuumiImHbI 3aHATHS cojiep:kaHue KOMIIETeHIIMH
n
1 | Tema 1. O0mme 1 O6mme crenaeHus o | Onpedenenue 1IK-4
CBEIICHUS O cocTaBax HeEPTH U | Hemu.
cocraBax He(pTH rasa. Onemenmapmulii
W rasa. MecToposkaeHus cocmag Hepmu u
MectopoxaeHus He(TH U ra3za B MHpeE | 2asa. Muposvie
He(TH U ra3a B u Poccun 3anacvl  Hedpmu U
mupe u Poccun easa, pacnpeoenetue
3anacos.
Knaccugurayus
Hepmu u eazoe no
genudune
U3671eKAeMbIX
3anacos. Kamezopuu
3anacoe
2 | Tema 2. 1 CpoiictBa HedTH U | PpaxkyuoHHbli 1IK-4
CoiicTBa HEPTH MIPUPOIHOTO rasa. | cocmas nepmu. | 11K-12
U IIPUPOJHOTO PazBenxa  3anmexeit | Ochosuvie usuxo —
raza. Pazeenka He(TH U raza Xumudeckue
3anexel HepTH u ceoticmea Hegpmu u
raza easa. OcHognule
cmaouu nposeoenus
paseedxku  3anedxicel
Hepmu u 2aza
3 | Tema 3. 10ObIua 2 Ho6wua Hedptu wu | Pazpabomka 1IK-4
He(TH ¥ rasa. rasza. OKCIUTyaTalusi | HeghmsaHo2o u | I1IK-12
Okcmryaranus HE(TSIHBIX CKBOKUH | 2308020 1IK-16
He(TIHBIX MeCcmopoiCcOeHull.
CKBaYKMH Hegpmsanvie u

2a308ble  NPOMBICTIBL.
Uzeneuenue negpmu
U3 CK8AJICUH 34 CHem
ecmecmeeHHo20
Gonmanuposanus
noo Oeticmeuem
nIACmogou dHepauU
— goumannvle
CKBANCUHDI.
Onucanue u
npunyun  pabomol
OCHOBHO20
060pyoosanusl.
Hseneuenue negpmu
nymem
UCNOTL306AHUS
MEXAHUSUPOBAHHBIX
cnocobo8  nodvemda




Ne | Pazgen Yacer | Tema Jgexnmuonnoro | Kparkoe dopmMupyemble
n/ | amcuumiImHbI 3aHATHSA cojiep:kaHue KOMTIETeHIINH
n
AHCUOKOCTU.
Tasnugm. Onucanue
u npunyun pabomol
OCHOBHO20
000py0osanUs
4. | Tema 4. 2 [Inymwxkepueiii mudT. | U361euenue negpmu | [1K-4
[TnymxepHBbIiA Ho6sraa HedTH | nymem 1IK-12
mudt. JJoObrua CKBOKUHHBIMU UCNONbL308aHUSA 1IK-16
HedTH Hacocamu MEXaHU3UPOBAHHBIX
CKBOKUHHBIMHU cnocobog  noovema
Hacocamu HCUOKOCIU.
Tnynorcepuwiii augpm.
Onucanue u
npunyun  pabomol
OCHOBHO20
060pyoosanusl.
Tooveu Ha
NOBEPXHOCTID
npodyKyuu niacma,
nocmynaiwowleti  Ha
3a601,
ocyulecmensiemcs
npu nomMowu Hacoca,
VCMAaHABIUBAEMO20
HUdICe yposHs
AHCUOKOCTU 8
CKBAICUHE.
IlImaneospie Hacocwl
c  npusooom  om
CMAHKO8-KAUANOK.
Jlnunnoxoodosvie
WmManzoevie HAaACoChl
Cc  2uodponpusoooM.
Onucanue u
npunyun  pabomol
KOHCIPYKYUU
5. | Tema 5. Jlo6prua 2 Jo6sraa vedtu | [lnynorcepusiii Hacoc. | 1IK-4
HedTH CKBOKUHHBIMU Hacoc oeotinozo | 11K-12
CKBOKHWHHBIMHU HACOCaMH. Oeticmeus. IIK-16
HACOCaMH. Becriranroseie Hupepenyuanvroiii
Becmranroseie HAaCOCHI Hacoc.
HacOChI Huaghpacmennviii
Hacoc.
Koncempyxkyuu.
Onucanue npunyuna
delicmaus
6. | Tema 6. Beibop 2 Bri6op croco0oB | B 3asucumocmu om | [IK-4
croco0oB 00BN HEPTH. | OaHHbIX 1IK-12
no0bIYM HeTH. Cucrema coopa | Hegpmepaszsedxu, 1IK-16
Cucrema coopa HedTH ¥ Taza npooHO
He(TH U raza IKCHIyamayuu u
ceoticms
U3871EKAEMO20

npooyKma




Pa3nen
JUCIHUILTHHBI

Yacel

TeMa JIeKIIMOHHOIO
3aHATHSA

Kpatkoe
cojiep:kaHue

dopmMupyemble
KOMIIeTeHLIMH

npouU3800UMCS
8b100p
ONMUMATILHBIX
cnocobos  00bbIYU
Hegpmu.
Texnonocuueckui
Komnaekc coopa u
nood2omosku Hegpmu,
2a3a 1 800bl

Tema 7.
BnyTtpunpomsici
OBBIN U
MarucTpajbHbII
TpaHCIIOPT HePTH
Y rasa.
Kenesnonopoxu
BIil TPaHCTIOPT
He(TH U
HEPTETIPOAYKTOB.
Bonanrbrit
TpaHCIIOPT HePTH
u
HEPTETPOTYKTOB

BnayTpunpomsicio
BBbII u
MarucTpajbHbIA
TpaHCHIOPT HepTH H
rasa.
KenesHonopoxHbIH
TpaHCHIOPT HepTH H
He(TEPOTYKTOB.
Bonuelii  TpaHcnopt
HepTH u
He(TEPOTYKTOB

Ocnosnvle cnocodwl
MPAHCROPMUPOBKU
Hegmu,
Hegpmenpodykmos u
2asa.

Knaccugurayus
Hegpmenposodos  u
2a30npo8ooovs.
Texnonoeuyeckue
cxembl HACOCHBIX

CIMAaHyUil U cucmembl
nepekauxu Hepmu u
Hegpmenpodyxkmos.
Cocmas
coopycenul
MA2UCMPATLHBIX
Hegpmenposodos  u
Hegpmenpodykmos.
OcHnoguvie 0bvexmol
u COOPYIHCEHUSL
MA2UCMPATBHBIX
mpyoonposooos.
Ocnosnvie 80npocwl
noc1e008amenbHol
nepekauxku Heghmeil
u Hemenpooykmos.
Cocmas
Ccoopycenul
MA2UCMPATBLHO20
2a3onpoeooa.
Komnpeccopnvie u
eazopacnpedenumern
bHbIE cmanyuu.
Ceedenus o oc.0.
yucmepnax. Cxemol
CUBA U HATUBA HC.O.
yucmepn. CeedeHus
0  mawkepax  u
bapoicax. Hegpmanwvie
2a6aHU U NPUYATb

1IK-4
1IK-12
1IK-16




6. Codeporcanue cemunapckux, nPpaKmMu4ecKux 3aHamuil (1ad60pamopnozo
nPaKmuKyma)

CeMmuHapckue, MpakTUYECKUe 3aHATHS (JIa0OpaTOPHBIA MPAKTUKYM) TIO
mucruiuinHe «O0yCTpONCTBO HEPTETa30BBIX MECTOPOXKICHUID) HE MPETyCMOTPEHBI

y‘-Ie6HI)IM IIJTAaHOM.

7. Codeporcanue 1a00pamopHbIX 3aHAMUTL

L]env nposedenus nabopamoprsix pabom: OCBOCHHE JIEKIIMOHHOTO MaTepHaia,

a TaK¥XKeE BBIpa60TKa CTyACHTAMM OIIPCACIICHHBIX YMCHI/Iﬁ W HaBBbIKOB, CBsA3aHHBIX C

PEIICHUCM YKAa3aHHbIX BbBIIIC BOIIPOCOB B YCIIOBUAX ITPOU3BOACTBA.

Ne Paszpnen Yacol HaunmeHoBanue Kpatkoe Dopmupyemble
n/n AUCHMILTUHBI J1a00paTOpHOIi cojiep:kaHne KOMIETEeHIIMN
padoThI
1 Tema 1. O0Omue 6 Onpeoenenue maccwl | Boinonnenue [IK-4
CBEJICHHS O COCMABAAIOUUX pacuemos,
coctaBax He()TH U NPOOYKYUU CKBAJICUHDL | OopMaeHUe
rasa. (Hepmu, 2asa u 800vl), | omuema
MecTtopoxaeHust Haxoosyeecs 8
He(TH U ra3a B emKocmu 8
mupe u Poccuun 3a6UCUMOCTIU om
Hepmanozo
Mecmopodicoens,
oasneHust u
memnepamypul 6
emMKocmu
2 Tema 2. CpoiicTBa 6 Onpedenenue Buinonnenue 1IK-4
He(TH U CKOpOCMU  OBUIICEHUS | PACYEmO8, 1IK-12
MIPUPOJTHOTO rasa. AHcUOKOCMU 6 | oghopmaenue
PazBenka 3anexei BHYMPUNPOMBICTIOBOM | Omyemda
HeTH 1 Ta3a mpybonposgooe 8
3a68UcCUMOCmu om
cocmasa cmecu,
memnepamypbol,
Kouuecmea
2UOPABTUUECKUX
CONpomugneHull  no
mpakmy — O8UICEHUs.
(Konena,  3a08UdCKU,
VpOoBeHb noovema,
mpebyemblil yposeHsb 8
NPUEMHOU eMKOCIU
3 Tema 7. 6 Onpedenenue Buvinonnenue 1IK-4
BayTtpunpomsiciio odaenenuss Ha 6xoode | pacuemos, TIK-12
BBIN U Ma2ucmpanbHo20 nocmpoetue, 1IK-16
MarucTpabHbIH Hegpmenposoda u | ogpopmnenue
TpaHcHnopT HedTu HeoOX00UMOU omuema

10




W rasa. MowHOCmU
XKene3nomopoxH 971eKmpoogucamens
BII TPAHCTIOPT Hacoca npu
HedTH U36eCmHOM  cocmase
He(TEpPOTyKTOB. nepexavueaemoll
Bonusrii HCUOKOCMU,
TpaHCHopT HedTU ouamempe u
u NPOMAACEHHOCIU
He(TEPOTYKTOB mpybonposooa,
npoghune mpaccul.
Onpedenenue
Konuuecmed
nomepsAHHOU Heghmu 8
3asucumocmu om
Mmecma paspulea
Hegpmenposooa
4 Tema 7. 6 Onpeodenernue Buvinonnenue 1IK-4
BryTpumnpomsicio O0asleHUsi HA Gblxode | pacuemos, 1IK-12
BBIN U MASUCTIPATBHO20 nocmpoerue 1IK-16
MarucTpaibHbIH 2azonpogooa u | epaguxa
TPaHCIOPT HEPTH HEobX00uMo uUsMeHeHUs
U rasa. MowHOCMU oaenenus Ha
XKene3nomopoxH KOMNPeCCOPHO20 8bIX00€ uz
BII TPAHCIIOPT azpecama npu | 2azonposooa 8
HedTH 1 U3BECMHBIX! 3asucumocmu  om
He(TenpOoTyKTOB. memnepamype, U3MeHeHUs.
Boubrit oagienul,  cocmase | NPoU3800UMENIbHOC
TpaHcnopT HedTH nepexaivugaemozo mu  Kommpeccopa,
" easa, oOuamempe U | ogpopmienue
HeTenpoayKTOB NPOMSAACEHHOCIU omyema
mpybonposooa,
npogune mpaccul
Jlabopamopuvie pabomuvl npoeoosamcs 6 nomewenuu yuyeonou aabopamopuu A-233
kageopwvr MAXII.
8. Camocmoamenvnaa paboma 6axkanaspa
Ne Tembl, BHIHOCHMbIE HA CAMOCTOSATEJLHYIO padoTy Yacsl ®opma CPC | ®opmu
n/n pyembie
KoMIIe
TEHIHH
1 Tema 1. OOuine cBeJieHUst O COCTaBax HEPTH U rasa. 3 Ipopaborka | IIK-4
Mecroposkaenus HepTH U ra3a B Mupe u Poccun TEOPETUYECKO
0 MaTepuaia
"
BBITIOJTHEHHE
paboter Ne 1.
Odopmienne
OTHeTa.
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Tema 2. CpoiicTBa HeTH U IPUPOAHOTO Tra3a. Pa3zseska Ilpopabotka | [IK-4
3ayrekeit HeTH U raza Teopernyecko | [1K-12

ro Marepuana

"

BBITIOJIHEHUE

paboThI Ne 2.

Odopmienne

OTYeTa.
Tema 3. JloObrua HepTH ¥ raza. DKcIuTyaTanus He(TIHBIX [Ipopabotka | /IK-4
CKBayKUH Teoperndecko | [1K-12

ro Marepuana | [7K-16
Tema 4. [Tnymkepusiii mu¢T. JoOb4a HedTH Ilpopabotka | [IK-4
CKBaKMHHBIMHM HacOCaMu Teoperndecko | [1K-12

ro mMatepuama | [/K-16
Tema 5. JloObrua HEpTH CKBaXKUHHBIMU HACOCAMHL. [Ipopaborka | [IK-4
Becurranrossie Hacocs! Teoperuyecko | [1K-12

ro matepuama | [/K-16
Tema 6. Beibop crioco6os 1o6srau Hetr. Cuctema coopa [Ipopabotka | [IK-4
He(TH U raza Teopermdecko | [7K-12

ro marepuana | [7K-16
Tema 7. BHyTpunpoMBbICIOBBII 1 MarucTpaabHBINR Ipopabotka | IIK-4
TpaHcTopT HeTH U Ta3a. JKelre3HOAOPOKHBIN TPaHCTIOPT Teopermdecko | [7K-12
HedTH U HePTeNPOAYKTOB. BoaHbIi TpaHcnopT HedTH 1 ro marepuana | [7K-16
HEPTETIPOAYKTOB U BBITIOJTHE

He paboT Ne

3uNe4.

Odopmienne

OTHYeTa.

9. I/Icn0ﬂb3oeanuepeﬁmunzoeoﬁ CUcmembnbl OUeHKu 3HAHUIL.

[Ipu oueHKe pe3yslbTaToB JESTEIbHOCTH CTYJACHTOB B paMKaX JAWUCIMILIMHBI
«OO0ycTpoicTBO HE(TEra3oBbIX MECTOPOXKACHHID) HUCHOJB3YETCS  PEUTHHIOBas
cuctema. PeiftunroBast oueHka ¢opMHUpyeTcs Ha OCHOBAaHMM TEKYIIETO U
MPOMEXYTOYHOTO KOHTpOJISI. MakcuMalbHOE 1 MUHHMATBHOE KOJIMYECTBO OAJIOB TIO

Pa3IMYHBIM BUAAM y4eOHOM paboThl onrcaHo B [10105keHUN O pEUTUHTOBOM CHUCTEME.

[Ipy M3ydeHHM YyKa3aHHOW IUCLUMIUIMHBI MpPEIyCMaTpUBAeTCS BBINOJIHEHUE 4
7a0opaTopHbIX paboT. 3a BBHINOJIHEHHBIE pPa0OThl CTYIAEHT MOXET MOJYyYUTh
MakcuMaibHOe KoiruecTBo O0amioB — 60 (15 0atoB 3a oy JabopaTopHyto padboty). B
pe3ysbTaTe MaKCUMaJIbHbI TEeKyIMiA pedTuHr coctaBuUT 60 OayioB. 3a TECTOBYIO
paboTy CTYyZIEHT MOXKET IMOJIy4YUTh MaKCUMallbHOe KonndecTBo OamioB — 40. B urore

MaKCHUMAaJIbHBIA PEHTHHT 32 U3y4YEeHUE TUCIUIUIMHBI cocTaisteT 100 Gamios.
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O1ueHOYHBIE CpeICTBA KoJ-Bo Min, 6aasoB | Max, 6aL10B
JlaGopaTopHas paboTta 4 36 60
TecTtupoBanue 1 24 40
Hroro: 60 100

10. OueHouyHble CcpeAcTBA ISl TEKYUIEr0o KOHTPOJISI YyCIeBA€MOCTH,

leOMG)KyTO‘IHOﬁ aTTeCTalluim MO0 uTOraM OCBOCHUA JUCHHUIIIIMHBI

OueHoYHbIE CpelcTBa NIl MPOBEAEHUSA TEKYILIETO KOHTPOJS yCHEBAEMOCTH,
MPOMEXKYTOUYHOM aTTeCTallud OOYYaloIMXCsli UM HWTOroBOM  (TOCYJapCTBEHHOM
UTOTOBOM) arrecTauuu pa3padaThIBalOTCS COINIaCHO mnojoxkeHutro o Dongax
OILICHOYHBIX CPEJICTB, PACCMATPUBAIOTCS KaK COCTaBHAsl 4YacTh paboyeil mporpaMmbl U

0(OPMIISIFOTCS OTJICTBLHBIM JJOKYMEHTOM.
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11. Hnghopmauuonno-memoouuecxkoe obecneuenue OUCUUNIUHbBL

11.1 Ocnoénasn rnumepamypa

IIpu U3YYEHHUH JVCHHTUINHBI «O0ycTpoiicTBO HedTera3zoBbIX
MECTOPOXKICHHI» B KaueCTBE OCHOBHBIX MCTOYHHUKOB MHGOPMAIMH PEKOMEHIYETCS

UCII0JIb30BATh CJIEAYIOILYIO JIUTEPATYPY.

OcHOBHbIE MCTOYHMKU MH(OpMaLun Kos-Bo 3k3.

Texnomorus nepepadbotku HePTH. B 4-x yactsax. Yactp ObC «kKOHCVYJIbTAHT
nepsas. [leppuynas nepepabotka Hedru: yued. mocodue / |{CTYIEHTA»

Kanyctua B.M. — Moscow : KonocC, 2013 http://www.studentlibrary.ru/book/ISBN9785
953208253.html

Joctyn u3 mo00il TOYKH UHTEPHETa
nocse peructpauuu ¢ IP-agpecos

KHUTY
Mauussl 4 annapaTbl XUMUYECKUX IPOU3BOJCTB U 9bC «JIAHb»
HedTerazonepepadorku: yaeOnuk / [lonukapos 1.1, https://e.lanbook.com/book/91289
laitnynua M.I'. — Mocksa: Jlanb, 2017 Joctyn u3 m000if TOUKH UHTEPHETA
nocie peructpanuu ¢ IP-agpecos
KHUTY

Jo6wrua HedTH: mocodue / mep. ¢ anrt. 3.I1. Ceuranbko |47 k3. B YHUILL KHUTY
— M. : Omumn-buznec, 2006 .— 416 c.

Texnomorust u obGopynoBanue rmpoieccoB nepepadoTku|20 sx3. B YHULl KHUTY
HepTH U raza YyeOHoe mnocobue / mox pexa. C.A.
AxwmeroBa .— CII6. : Henpa, 2006 .— 872 c.

11.2 /lonoanumenvnan numepamypa
B xauecTBe MOMOTHUTEILHBIX HICTOYHUKOB HH(POPMAITUU PEKOMCHTYETCS

MCITI0JIB30BaTh CJENYIOLIYIO JIUTEPATypy:

lIOl'[OJ'lHl/lTeJ'll)Hl)le HCTOYHUKH l/lH(l)OpMal_ll/ll/l KoJ-Bo 3Kk3.
K.®.ITaBnos, I1.I".PomankoB u ap. [Ipumeps! u 3agaun no |99 sx3. B YHUL| KHUTY
KypCy IPOLECCOB U alnapaToB XUMUUYECKON TEXHOJIOTHH.
Vuebdnoe nmocodue. M.:Anpgrc, 2007r. - 576¢.
[Tonnkapos N.M. PacueTsl MalivH 1 annapaToB 705 sk3. B YHULL KHUTY
XUMUYECKHX MPOU3BOCTB U HeTerazonepepaboTku
(mpumeps! u 3anaun). Ydyebnoe mocodue. M.: Anbda-M,
2008. - 720 c.
OmupaxkanoB, P.T. OCHOBBI TeXHOJIOTHYECKUX pacueToB B |9 ak3. B YHUILL KHUTY
He(TenepapaboTke U HePpTeXUMuuU. YuebHoe nocoodue. -
M. : Xumusg, 1989 — 192 c.

11.3 nekmponnvle ucmoyHuKu ungopmayuu
[Tpu U3YYCHUU JUCITUTITAHBI «O0ycTpoiCcTBO He(TerazoBbIx

MCCTOpO)KI[CHHﬁ» HCIIOJB30BAHUEC DJICKTPOHHBIX HCTOYHHUKOB I/IH(l)OpMaIII/II/IZ
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http://www.studentlibrary.ru/book/ISBN9785953208253.html%0A
http://www.studentlibrary.ru/book/ISBN9785953208253.html%0A
https://e.lanbook.com/book/91289

L. Jnexrponnnii  kararor YHWULL KHHUTY - Pexum pocryna:

http://ruslan.kstu.ru/

2. Dnextponnas 6ubmmorexa VHHUL] KHUTY - Pexum aoctyna:

http://ft.kstu.ru/ft/

5 8 Hayunas Onextpownnas bubGmuorexa (HDB) — Pewum poctyna:

http://elibrary.ru
4.  2bC «Jlaus» — Pexxum noctyna: https://e.lanbook.com

5. 9BC «KOHCYJIbTAHT CTYJIEHTA» - Pexum pgocryna:

http://www .studentlibrary.ru

6.  3BC «Kuura®oum» — Pexcum aoctyna:www.knigafund.ru

wy, L} ™ot
Coraacosano: T eSS RJARE SUCHITO |
" : CAEAMTLINCEwh
3as.cexropom OKY®D A TRk T
) P O-nayuun

WUORHBWE qenmp
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12. Mamepuanbvno-mexnuueckoe obecneuenue OUCUUNTUHBL (MOOYIA).

Ha xadenpe «Mammabl ¥ anmapaThl XHMHYECKHX MPOU3BOACTB» B yUEOHOM
MpoIlecCe IMPH BBIMOJHEHUH J1aOOPaTOPHBIX pPadOT HCIOJIB3YETCS COBPEMEHHAs
BBIYUCIUTENIbHAS TeXHUKA. KOMIBIOTEPHBIN KIacC YKOMIUJIEKTOBAaH HEOOXOJAUMBIM
KOJIMYECTBOM MEPCOHAIBHBIX KOMITbIOTEPOB PC AT 1 nmporpaMMHBIM 00€CIIEUCHHUEM.
B kadecTBe MaTepuaIbHO-TEXHUYECKOTO 00ECTICYEHHUS JUCIMUIIMHBI UCTIOIB3YIOTCS
CIelIMaTU3UPOBAHHbIC JTA0OPATOPHBIE YCTAHOBKH, MYJIbTUMEAUNHBIE CPEICTBA;
HaOOphl ClAWJIOB W KUHOMUIBMOB, JEMOHCTPAIMOHHBIC MPUOOPHI; MPH
HEOO0XOJAMMOCTH — CPEJICTBAa MOHUTOPHUHTA U T.J1.

1. JlexmmuoHHEBIC 3aHITHS .

a. KOMILJICKT 3JIEKTPOHHBIX MPE3eHTALNI/CIIali10B;

b. ayAUTOPUS, OCHAILICHHAS MPE3CHTAIMOHHON TEXHUKOU (MIPOEKTOP,
9KpaH, KOMIBIOTEP/HOYTOYK).

2. JlabopaTtopHbie paboThl: 1abopatopust A-233a.

13. O0pa3oBaTe/ibHbIe TEXHOJIOTHH

KonndecTBo yacoB B MHTEpaKTUBHOW (popme cocTaBisieT 8 4acoB OT OOIIETo
KOJIMYECTBA ayJJUTOPHBIX YaCOB.

B  pamkax wu3yueHus aucuuriuHbl  «OOyCTpoHCTBO  HedTera3oBbIX
MECTOPOXKICHHIT» TMPUMEHSIOTCS CIEAYIONINE COBPEMEHHBIE 00pa30BaTEIbHBIC
TEXHOJIOTHUH:

1. TEXHOJIOTUSI TU(PPEPEHIIMPOBAHHOTO U TPOOJIEMHOT0 00yUEHHUS;

2.  unbopMaloHHble TexHoJoruu (pabora B cpeme «EXcely, «Wordy,
«MathCad» mnpu BbITIOTHEHHH Ja0OpPaTOPHBIX pPabOT, MOATOTOBKH OKJIAIOB,
Mpe3eHTaIU );

3. MPOBOJSATCA  BBICTYIUICHUS/ZIOKIQABI MO  HW3Yy4aeMbIM TeMaM ¢

MOCJIEAYIOLIEN IUCKYCCUEM.
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PaGoyas

JIuer nepeyrBepkaenus paboyeii mporpaMmbl

MECTOPOKICHUI»

porpaMma

1o

JUCIHIITHHE

«OByCTpOICTBO

HedTerasoBbix

ITo nanpasnenuto 15.03.02 « TexHonmoruyeckne MaluHbl 1 000py10BaHUE)

piRIb |

npoduns

««TexHonoruyeckoe

000pVaI0BaHuEe

XHMHYCCKHUX u

HeTEXMMHYECKUX TPOU3BOACTBY: «O0opyaoBanue HedrerazonepepadoTKm

ans Habopa obygaronuxcs 2019 rofa , pywod popmu ofyyess
nepecMOTpeHa Ha 3aceflaHMM Kadenpsl «MalDMHEI W anmapaThl XUMHUYECKHX

MIPOU3BOJICTB
Ne Jara Hanuune Hanwune [Toarmce TToamnuce TToanuce
N/ | MepeyTBEPKACHHS | M3MCHEHHMH | M3MEHEHWil B | pa3paboT- | 3aBelyIOmero | HavyalbHHKa
i PIT (mpoToxon CITHCKE quka PIT xahenapoii YMI]
3aceaHus JTHTEpaTypEH
xapenper Ne 6 or Bunoxun ITonukapor Kuraena
19.06.2019) C.A. +HEHL 4.11,A.
Ecte* Het
& SB[y

Y, 80

* Ilynkt Ilpodeccuonanbhpie 6asbl TaHHEIX U MHGOPMALMOHHEIE CIPAaBOYHEIE
CHCTEMBI

Ipyr m3ydyennu gucummineel «OGYCTPOHCTBO He()TEra3soBEIX MECTOPOXKIEHHID
NpUMEHSETCs COBpeMeHHas 6a3a MaHHbIX:
https://www.elibrary.ru.

Buecenbl JononHeHHMss B IyHKT MarepuanbHO-TeXHAYECKOe oOecredeHue
JUCLMTIIHHBI (MOAYJIs1):

Juyensuposannoe ceobo0no pacnpocmpansemoe npozpavmmoe obecnevenue,

ucnonvsyemoe ¢ yuebrHom npoyecce npu oceoeHuu oucyuniunst « Obycmpoiicmeo
Heghme2azo6vix Mecmoposcoenuiin:

MS Office 2007 Russian
Ackon Komnac 3D vi4
Mathcad Education-University Edition
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