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Pabouas nmporpamma nucturumasl b1.0.10 «MoaenupoBaHue TEXHOJIOTMYECKUX
MPOIIECCOB B XUMHM M M HEPTEXUMHUH» COCTaBJICHa C Yy4eToM TpeOOBaHMI
denepalbHOTO  TOCYJAPCTBEHHOTO  00Opa30BaTEBbHOTO  CTAaHJIApPTa  BBICIIETO

obpasoBanus ([Iprka3z Munoopuayku Poccrn Ne 1026 ot 14.08.2020 1.)

(HOMEp, naTa yTBEp)KICHHU )

110 HAPABJICHUIO 15.04.02 «TexHoNOrMYECKNE MaITMHBI U 000PYIOBAHUE)

(wndp) (HauMeHOBaHHE)

Ha OCHOBaHUWU y4eOHOTO TutaHa Habopa oOy4varoruxcs 2023 roma Hadopa.

Pa3paboTurk mporpaMMel:
noreHtT kad. MAXII H.A. CaGanaeB

(IOIHKHOCTB) (H'oﬂlmcs) (1.0. ®amumus)

Pabouast mporpamMmma paccMoTpena u oo0peHa Ha 3acenanuu kadeapst MAXII
npotokoa Ne_ 8 ot «19» ampens 2023 .

3aBenyromuii Kadgeapoit N.H. Maasnuen
(roftnince) (M1.0. damuns)




1. e ocBOEHUS TUCITHILTHHBI
Hemssmu  ocBoenmss aucuuiuimabl  b1.0.10  «MojenupoBaHue TEXHOJIOTHYSCKUX

IpounccCcoB B XMMHUH U U Hed)TCXI/IMI/II/I» SABJIAKOTCA:

a) GopMHpOBaHHE 3HAHHMIA O METOJIaX M CPEACTBAX MOJICIUPOBAHUS TEXHOJIOTUICCKIX
MPOIIECCOB B XUMHUHU U HEPTEXUMHIH;

0) oOyueHHEe TEXHOJOTHH pa3paboTku 3(PGEKTHUBHBIX M aJeKBATHBIX MOJEICH s
W3YYCHHUS TEXHOJOTUIECKUX MTPOIECCOB B XUMHH U HE(DTEXUMUH,

B) oOydeHHe cmocobaM TIPUMEHEHHS TEOPETHYSCKMX MOJeNIie K pacuery u
MPOSKTUPOBAHUIO PEATTLHBIX DJIEMEHTOB 000PYIOBAHUS;

') PacKphITHE CYNIHOCTH MPOILECCOB MOJCTHUPOBAHMS TEXHOJIOTHUYSCKUX MPOIECCOB B
XUMUH ¥ HePTEXUMUH.

2. MecTo TUCHUILTHHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Hucuurmmmaa b1.0.10 «MojaenupoBaHMe TEXHOJIOTHYESCKMX MPOIIECCOB B XMMHUU U U

He(TEXUMHUI» OTHOCUTCA K ofazamenvnoit wacmu OIl v popmupyer y MaructpoB o

HanpaBieanio 15.04.02 «TexHonormyeckne MamuHBL ¥ 000pyHOBaHWE» HAOOp 3HAHHI,

YMEHUH, HABBIKOB M KOMICTCHIIMH, HEOOXOJUMBIX [IJIi  BBINIOJHCHHUS  HAYYHO-
UCCI1e006AMENbCKOI U REOA202UUECCKOU U008 0eAMEeIbHOCIU.,

Jlnst yenemHoro ocBoeHust Aucuuiuinibl 51.0.10 «MojennpoBaHue TEXHOITOITHYECKUX
OPOIIECCOB B XUMHUHM M ¥ HEPTEXUMHUI» MArucTp MO HAmpaBieHHIO moarotoBku 15.04.02

TexHOIOrMYeCKHEe MAIIMHBI U 060DV,I[OBaHI/Ie JOJDKCH OCBOUTBH MaTCpHall IPCAIICCTBYIOIMNX

JTUCITUIUIMH, BKIIOUCHHBIX B YYEOHBIM IIaH IOATOTOBKM OaKallaBpOB IO HAMpPaBICHUIO
15.04.02 «TexHONOrMYECKHE MAITUHBI U 000PYIOBAHUEY !
a) b1.B.01 Mamemamuueckue memoouvl 8 UHMICEHePUU,
0) b1.B.03 Cogpemennvie memoouxu pazpabomku Mawut, npueooos u CUCIeM.
Hucuunmuaa b1.0.10 «MojaenupoBaHMe TEXHOJIOTHUYESCKMX MPOIIECCOB B XMMHUU U U

Hed)TeXI/IMI/II/I» ABJIACTCA HpCI[HlCCTByIOIJ.IGfI n HeO6XOIII/IMa AJIA  YCIICHIHOI'O YCBOCHHA

MOCJIEAYIOIUX TACHUTLINH:

a) B2.B.02(I) Ilpouzsoocmeennas  npakmuka  (MexHOA02UHeCKAs(NPOeKmHuo-
MexXHONI02UYeCcKas)),

0) b2.B.03(I1) Ilpoussoocmeennas npaxkmuka (npedOuniomHas Npakmuxd, 8 mom
yucie Hay4Ho-uUCCcLed08amenbCcKkas paboma).

3HaHUSA, TOJY4YEeHHble TMpH wu3ydeHuun aucuuiuimHbel b1.0.10  «MopenupoBanue

TEXHOJIOT'MYCCKUX IMPOILIECCCOB B XMMHUU U U HCd)TGXI/IMI/II/I» MOT'YT OBITH HMCITOJIB30BaHBI pu

IPOXOXKJIEHUH MPaKTUKK - HaydHo-uccienoBarenbckas padoTa U BBIIIOJIHEHUH MAaruCTepCKon

JUCCepTalMi MO HampaBieHur0 noarotoBku 15.04.02 TexHOJOrM4YecKre MallUuHBl U
000opyI0BaHHE.

3. Komnerenunu o0y4arouierocs, popMupyemMbie B pe3yibTaTe 0CBOCHHS
AUCHHUIINHBI

OIIK-8 CrniocoGeH pa3pabaTbiBaTh METOAMKY aHAIM3a 3aTpaT Ha oOecrieueHue
ACATCIIBHOCTU MMPOU3BOJCTBCHHBIX no;lpa3)1eneHHﬁ;



OIIK-8.1 3HaeT TeOpETUIECKHUE OCHOBBI METOOB aHAJIW3a 3aTpaT Ha o0ecreueHre
NeSITeTbHOCTH MTPOU3BOICTBEHHBIX MOIPA3/ICICHUN.

OIIK-8.2 YMeeT mpuMeHATh Ha MMPAKTHKE METO/Ibl aHAIM3a 3aTpaT Ha obecreueHne
NesITeIbHOCTH ITPOU3BOICTBEHHBIX M1OJIPA3/1ETICHUN.
OIIK-8.3 Braneer HaBbIKaMK M pUEMaMHK aHAJIM3a 3aTpaT Ha 00eCIIeYCHUE
NesITeIbHOCTH ITPOU3BOICTBEHHBIX MTOJIPA3/1ETICHUN.
OIIK-9 Crnioco6eH pa3pabaTbIiBaTh HOBOE TEXHOJIOTHYECKOE 000PYAOBAHHE;
OIIK-9.1 3HaeT TeOpeTUUECKUE OCHOBBI METO/IOB pacueTa U IPOEKTUPOBAHUS HOBOTO
TEXHOJIOTHYECKOT0 000pyI0BaHUSI.
OIIK-9.2 YMeeT paccunuThIBaTh U IPOEKTUPOBATH OTAEIBHBIE Y3JIbI U LIEJIbIE arperaThl
HOBOT'O TEXHOJIOTMYECKOTO 000PYAOBAHHUS.
OIIK-9.3 Biageer meronamu pacdera v IPOEKTUPOBAHUS, & TAK)KE HaBbIKAMU
pa3paboTKK HOBOT'O TEXHOJIOTHYECKOTO 000pyI0BaHUS.
OIIK-14 CriocobeH opraHu30BBIBATh U OCYIIECTBIATH MPO(HECCHOHAIBHYIO OATOTOBKY
1o 00pa30BaTeIbHBIM IPOTPaMMaM B 00JIACTH MAIIMHOCTPOCHHS.

OIlK-14.1 3HaeT TeOpeTUUECKHUE aCIIEKThl METOI0JIOTMH U OpraHU3aLuu
npo¢eCCHOHATFHON TOATOTOBKH 10 00pa30BaTEIbHBIM IPOTPaMMaM B 00J1aCTH
MaIIMHOCTPOECHHUS.

OIIK-14.2 VYMmeeT pazpabarbIBaTh IJIaHBI U OCYILECTBIISITH OPraHU3ALIUIO

npo¢eCCHOHATBFHON TOATOTOBKY IO TOTOBBEIM 00pa30BaTeIbHBIM ITPOrpaMMaM
B 00J1aCTH MalIMHOCTPOEHHUSI.

OI1K-14.3 Brageer HaBbIkamMu OpraHu3aliiy U OCYIIECTBICHUS TPOPECCHOHATIBHON
IIOATOTOBKHM 110 00pa30BaTeIbHBIM IIPOrpaMMaM B 00J1aCTU MAIIMHOCTPOEHUS.

B pezynomame oceoenusa oucyuniunvl 00y4arOuiuiica 00aMHceH:

1) 3umame: a) TPUHIUIBI MOICIUPOBAHUS TEXHOJOTUYECCKUX TIPOIIECCOB B XUMHH H
HeTexumum;
0) mpaBwiIa BepuUKAINK U OIICHKU aJICKBATHOCTH MOJIETIEH;
B) OCHOBHBIE KJIACChl MOJENEH TEXHOJOTHMYECKUX IPOIECCOB B XUMHUU U
HEe(PTEXNMHUH;
r) OOIIyIO CXEMY M 3Talbl MpoIecca MOJSINPOBAHUSI.
2) Vmems: a) BbIOMpATh METOJBI PEIICHUS MAaTEMATHUCCKUX MOJEICH TEXHOJOTHYCCKUX
IPOIIECCOB;
0) pa3pabaThiBaTh KOMITBIOTEPHBIE MOJENW JJisi M3YyYEHHUs TEXHOJIOTHUECKHX
IPOIIECCOB HA OCHOBE U3BECTHBIX MaTEMaTHYECKUX MOJICIIEH;
B) HCIOJB30BaTh HAMOOJEE PaclpOCTpaHEHHbIE KOMIBIOTEPHBIE MPOTPaMMHbBIC
MAKEeTHI JIJIST MOJICITMPOBAHUS;
T') BBITIOJHATH BEPU(PUKAIIUIO U OIICHKY aJIeKBATHOCTH MOJICIICH.
3) Brademw: a) TSPMHUHOJOTHEH NpPEeIMETHOM OO0NACTH I HM3YYEHHS TEXHOJIOIMUECKHX
IPOIIECCOB METOI0M MOJACITUPOBAHMUS;
0) HaBbIKaMu PabOTHI ¢ HanboJIee U3BECTHBIMH ITPOTPAMMHBIMU MTAKETAMHU JJISI
MOJICTTUPOBAHUS,
B) TEXHOJIOTHEW mporpamMmupoBanuss B cpexe MS Visual Basic mis
3 PEKTUBHOTO MOJICITUPOBAHUS TEXHOIOTUIECKUX IPOIIECCOB;
I) HaBbIKAMH MaTEMaTHYECKOTO0  aHallu3a TOJNYyYEHHBIX JaHHBIX U
MPOTHO3UPOBAHUS PA3BUTHUS CUTYallUd HA OCHOBE MOJICITUPOBAHMUS.

4. Crpykrypa u coaepxkanue aucuumianabl  b1.0.10  «MoneaupoBanue
TEXHOJOTUYECKUX MPOILIECCOB B XUMHH U U HEDTEXUMHUID)




OO6mmas TpyA0€MKOCTh AUCIIUIUTMHBI COCTABIIAET D 3aueTHBIX eauHuIl, 180 yacos.
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OCHOBBI TEXHOJIOTUH H MPaKTUYECKHE
METO0JIOTUN 3aaHus,
MOJICIINPOBAHUS nabopaTopHas
1 P 3| 2 2 2 9 2 patop
pabota (oT4er),
cobeceoBaHueE,
9K3aMeH
dopmanusanus [IPaKTUYECKUE
TEXHOJIOTUIECKHUX 3aJaHus,
2| IpOIIECCOB B XMMHH U 3 2 2 2 9 2 nabopaTtopHas
He(pTEXUMHUU pabora (oTuer),
pedepat, sK3aMeH
MopaenupoBanne MPAaKTUYECKUE
TEXHOJIOTUIECKHUX 3aaHus,
3| mporeccoB Ha OCHOBE 3 2 2 2 9 2 nabopaTopHas
ypaBHEHHUH OaTaHCOB pabora (oT4er),
IIOTOKOB Macc 9K3aMeH
MonaenupoBanne MPAKTUYECKUE
TEXHOJIOTUIECKHUX 3aJaHus,
4| mporeccoB Ha OCHOBE 3 2 2 2 9 2 naboparopHas
ypaBHEHUH OanaHca pabora (oTuer),
MIOTOKOB YHEPTHH 9K3aMeH
3amaun ONTUMH3AINA TIPU MPAaKTUYECKHE
MOJICITUPOBAHHIH 3aJaHus,
5| TEXHOJIOTHYECKUX 3 2 2 2 9 2 nabopaTopHas
IPOLIECCOB B XUMUH U pabota (oTuer),
He(TEXUMHUU 9K3aMEH
ANTOpUTMBI peanu3anuu
MPaKTUYECKHE
MaTeMaTHYECKUX
Monereii 3a/laHusl,
6 3 2 2 2 9 2 pacueTHo-
TEXHOJIOTUIECKUX
rpaduyeckas
MPOIIECCOB B XUMHH U
paboTa, FK3aMeH
He(TEXUMHUHU
KommiekcHoe
MPaKTUYECKHE
MOJICITNPOBAHHE
00opynoBaHUs azaHud,
7 Y 3 3 3 3 9 3 nabopaTopHas
TEXHOJIOTUIECKUX
pabota (oTuer),
MPOIIECCOB B XUMHH U
9K3aMeH
He(TEXUMHUU
IIporpammHo-
UH(POPMAIMOHHEIE MPAaKTUYECKHE
KOMILIEKCHI JIJIS 3aJaHHS
8 3| 3 3 3 9 3 AaHit,
MOJICITUPOBAHMS XUMHKO- KOHTPOJIbHAS
TEXHOJIOTHYECKUX pabora, sK3aMeH
POIIECCOB




dopma arTecTanuu 9K3aMeH - 36/27 9K3aMeH
Hroro 180 u. - [ 18/9 | 18/9 | 18/18 | 72/99 | 18/18
5. CO)Iep)KaHI/Ie JICKIIMOHHBIX 3aHATHI MO TeMaM
(c ykazaHueM (GOPMHUPYEMBIX KOMICTCHIIMH M  HCIOJb3YEeMBIX HHHOBAIIMOHHBIX
00pa3oBaTEIbHBIX TEXHOJOTHI)
No Pasnen Yac Tema Naaukatopsl
JIEKIIHOHHOTO Kpatkoe conepxanne JTIOCTHKECHHS
/T TUCTIATITAHBI bl
3aHITHS KOMITETEHIIHH
[ToHsITHE MOZIENN U MOJIEITUPOBAHHSL.
Knaccndukamms monerneit mo
OCHOBBI OCHOBBI pa3muIHBIM pu3HakaM. OOrmas OLIK-8.1
cxema Tpolecca MOIETMPOBAHUSL. 0.4,
1 | FexHorormu 1 | TexHosorMH MatemaTHyecKre MOJIEIHN IPOLECCOB OIIK-8.2,
METON0TIOTHH METONI0IOTHH B XUMHKO-TEXHOJIOTHYECKUX OIIK-8.3
MO/JICJIUPOBAHHS MOJICTTUPOBAHUS cucTemax. KOMIbIOTepHOE
MOJIENMPOBaHKe. BEIYHCIUTENbHbIH
OKCIIEPUMEHT
Kuaccudukaips ornepatopos
TEXHOJIOTHYECKHUX MPOLIECCOB B
XUMUH ¥ HehTEXUMHUU. Y CIIOBHBIE
dopmanusanus dopmanusanus 0003HaYCHHUS ONEPaTOPOB.
TEXHOJIOTHYECKUX TEXHOJIOTHIECKHX | OneparopHasi, GyHKIHOHAIBHAS, OIIK-8.1,
2 | mporeccoB B 1 | mpomeccos B CTPYKTYPHAs M TEXHOJIOTHIECKAs OIIK-8.2,
XUMUU U XUMUU U CXEMbI XUMHKO-TCXHOJIOIT'HYCCKUX OHK-83
HedrexumMun HeTeXumMuu cucreM. CTPYKTYpHBIE MOJIETH
[POLIECCOB B HOTAIIMU TEOPHH
MHO€ECTB, Teopur rpadoB 1
MAaTPUYHOIO aHAIH3A.
CucTeMbl YpaBHEHHI MaTEPUATBHBIX
0aJaHCOB IT0: OOIIMM MacCOBBIM
pacxoam (QpU3UYECKUX OTOKOB;
MonennpoBaHue MopemupoBanue | OOLIMM MaCCOBBIM pacxoam
TEXHOJOTMYECKHUX TeXHONOrNyecKnx | XMMHUECKHX KOMIIOHEHTOB; 00IIHM
MpOIIECCOB Ha MpOIIECcoB Ha MACCOBBIM PACXOZIaM XMMHYECKHX OTIK-9.1,
3 | ocHOBe 1 | ocHoBe DJIeMEHTOB. TeopeTheckiti it OIIK-9.2,
. . NPAKTHYECKUH MaTEepHATbHBI
ypaBHCHIH YPpaBHCHHN Oananc. MoenuposaHue OIlK-9.3
banancos banancos MaTepualbHbIX HOTOKOB B (hopme
OTOKOB Macc OTOKOB Macc MTOTOKOBOH muarpaMmel. Kpurepun
OLIEHKH XOJIa MPOLIECCA U KPUTEPUU
3¢ (EKTHBHOCTH HCIIOTB30BAHUS
CBIPBSL.
HHTerpansHOe ypaBHEHUE
COXPaHEHUs SHEPIUH B
TEXHOJIOTUYECKON CUCTEME.
MonenuposaHue Mognenuposanue OHTanbNUHHEIN 6aaHc, KaK 4acTHBIH
TEXHOJIOTHYECKHX TEXHONOTMYECKUX | C1YHail SHepreTieckoro Ganarica.
IPOIECCOB Ha HPOIECCOB Ha Monens snTanbnuiitoro u OIIK-9.1,
4 | ocrose 1 | ocrone SHEPIETHHECKOro Ganancos B popme OI1K-9.2,
. . MOTOKOBOM JuarpamMmsl. Poib
YpaBHCHHUH YpaBHCHHUH SHEPreTUYECKOrO OaaHCa CUCTEMBI B OIIK-9.3
OayaHca MOTOKOB OasaHca MOTOKOB pelIeHmH Bompoca
SHEprun SHEpruu sHeprocoepexenns. Koadduuuent
npeoOpasoBaHus SHEPIUM U
3¢ PEeKTUBHOCTD (PyHKIIMOHNPOBAHUS
XUMHUKO—TEXHOJIOTMIECKON CUCTEMBI.




Co— Co— IIpsamas cTpyKTypHO -
JEKOMITO3UIIHOHHAS, CTPYKTYPHO —
ONTHMM3aLNN ONTUMMU3aluN napamerpuueckas onrumusanus XTC
npu npu B 3a7[a4ax SHEPTO- U OI1K-9.1,
5 MOJIETUPOBAHUU 1 MOJICTUPOBAHUU pecypcocOepesKeHrs B XHMHUIECKOM OIK-9 2
TEXHOJIOTUYECKUX TEXHOJIOTHYECKHUX | TEXHOJOIUH. I paqueHTHbIE METOIBI v
MPOLECCOB B MPOLIECCOB B ONTUMH3AIUHN ITPOLECCOB. OHK-93
XUMAHA U XUMHA U OnTrMH3aIMs Ha OCHOBE PEIICHHS
HepTexuMun HeTexuMun 3allat JIMHCHIHOTO
POrPaMMHPOBAHHSI.
Kitaccudukanust METOIOB pEIICHHsI
AJITOPUTMBI AJITOPHTMBI MaTeMaTH4YeCKUX Mojenen. Pemenne
peannzanuu peannzannn Ha OCHOBE AHAJIMTUYECKHX U
MaTeMaII/I‘IeCKI/IX MaTeMaIPI‘IeCKI/IX HpI/I6J'II/I)KeHHbIX METOOB. OIIK-14. 1’
6 MozeIei 1 Mojenei Hcnonp30BaHue YMCAEHHBIX U OIK-14.2
TEXHOJOTMYECKHUX TEXHOJIOTHYECKUX | ACUMITOTHYECKUX METO/OB MPHU N
MPOLIECCOB B MPOLIECCOB B MOJCITNPOBAHNN XUMHUKO- OHK-143
XUMAHA U XUMHA U TEXHOJOTHUECKUX CUCTEM. [IpsiMble 1
He)TeX MUK He)TeX MUK oOpaTHbIe 3a/1a4X TEIUIo- U
MaccooOMeHa.
Krnaccudukamnms moaeneit mporeccos
KommiekcHoe Kommnekcroe U anapaToB XMMHYECKOH
MOJIETHPOBAHHE MOJIETHPOBAHHE TEXHOJIOTUH. MOIENb HAEaNbHOrO
0GOpy TOBAHIS 0GOpyTOBAHIS cMeleHns. Moenb UaeainbHoro OIIK-14.1,
7 | Texnonormuecknx | 1 | TEXHOTOTHUECKHX | ooiiocrori: Jlabgysuonnas Mozes. OIIK-14.2
Slueeynast monens. CMelIaHHBIE !
HPOHECCOB B HIPOLECCOR B moxenn. OcoO0eHHOCTH U 00IaCTH OIIK-14.3
XAMUN 1 XAMUN 1 HCIIOTH30BAHMS OCHOBHBIX MOJIEIICH
He(TEeXUMHIH He(TeXUMUH MPOLIECCOB U aNlapaToOB XUMUYECKON
TEXHOJIOTUH.
O0630p COBPEMEHHBIX MPOTPaMMHBIX
MaKETOB MOJICITUPOBAHUS
MPOEKTUPOBAHUS XUMUKO-
IIporpammHo- IIporpamMmHo- TEXHOJIOTHYECKUX CHCTEM.
MH(OPMALHOHHBI MH(OPMALHOHHBI TeXHUYECKHE XapaKTEPUCTUKH
€ KOMILTEKCHI ISt € KOMIUIEKChI fyps1 | OCHOBHPIC IPHEMbI paboTEL OIlK-14.1,
8 | MoxenupoBaHus 2 | MozmenupoBaHus OnTumm3ai suepro- OI1K-14.2,
pecypcocheperarornx mporeccoB
XUMHKO- XUMHKO- IyTEM MOJIEIMPOBAHUS C TIOMOILBIO OIIK-14.3
TEXHOJIOTHYECKUX TEXHONOTHYECKUX | papGonee pacnpoCTpaHEHHBIX
Hponeccos Hponeccos POrpaMMHO-MH()OPMALOHHBIX
CHCTEM MOJIEITUPOBAHHS
MPOEKTUPOBAHUS XUMUKO-
TEXHOJOIMYECKUX CHCTEM.
6. Conep:kaHue NPaKTUYECKUX 3aAHATHIT
[lenp 3aHsaTHi — chOpMHUpPOBATH HABBIKM pEUICHHUsS MPaKTUYECKUX 3ajJady B o0sactu

MOACINPOBAHUA TCXHOJIOTHUICCKHUX ITPOLCCCOB.

Ne
/1

Pasnen
TUCIUAILINHBI

Yac
Bl

Tema
MPaKTUYECKOTO
3aHATHUSA

Kpamoe COACPpIKaHUC

HHnukatopsl
IOCTIDKEHUS
KOMIIETEHIINHU




OCHOBEBI

IIpakTrueckue 3anaqu:

1. AHanm3 kinaccu(UKAIMOHHBIX
MIPU3HAKOB MOJIEIel 00BEKTOB,
SIBJICHUH U TIPOIIECCOB.

OCHOBHI 2. Uzyuenne u o60CcHOBaHHE OIIK-8.1,
TEXHOJIOTHH U TEXHOJIOTHH U UTEPALHOHHOTO XapaKTepa mporiecca OIIK-8.2
METOI0JIOT T METOOJIOTHU MOJIEITMPOBAHNS TEXHOTOTHIECKUX T
MOJEITMPOBAHUS MOJEITMPOBAHUS MIPOIIECCOB. OIIK-8.3
3. AHanm3 o0miei cxeMbI porecca
MOJIETIMPOBAHUS Ha IPUMEpax pacdera
1 IPOEKTUPOBAHUSI 000PYIOBAHUS
OTpacIIy.
[IpakTuueckue 3anaqu:
1. ITonsTHe U crtocoOb hopManu3anuy,
(opmanbHBIE SI3BIKY, aT(paBUT 1
CHHTAKCHC.
Dopmanmzanus Dopmanuzanus 2. CTpyKTypHBII aHaIIN3 XUMHKO- OIIK-8.1,
TEXHOJIOTHYECKHUX TEXHOJIOTHIECKUX TEXHOJIOTHYECKHUX CHCTEM Ha OCHOBE OIIK-8.2
MIPOLIECCOB B XUMHHU MIPOLIECCOB B XUMHUHU | METOMOJIOTMH TEOPUH MHOXKECTB, T
1 He(PTEXUMUH 1 He(PTeXUMUH rpad)0B ¥ MATPHIL. OIIK-8.3
3. Pa3paboTka CTpYKTYpHBIX,
(YHKIIMOHAIIBHBIX, OTIEPATOPHBIX 1
TEXHOJIOTHYECKHUX CXEM IPOIIECCOB B
XMMHH ¥ He(TEXHMHUHL.
[MpakTHyeckue 3agaqn:
MopnenupoBaHnue MopnenupoBanue P o
1. ®opMynupoBaHuE ypaBHEHUN
TEXHOJIOTUUECKHX TEXHOJIOTHYECKUX OIIK-9.1
[IPOLECCOB Ha HIPOLECCOB Ha IIOTOKOB Macc. banaHc moTokos. -4,
p . P . | 2. OcHOBHBIC MOJICTTH THAPOJMHAMUKHI OIIK-9.2,
OCHOBE ypaBHEHHI OCHOBE YpaBHEHHI
TIOTOKOB. OIIK-9.3
0aJIaHCOB IIOTOKOB 0aaHCOB IMOTOKOB .
3. MonennpoBaHHi€e TOTOKOB U
Mmacc Macc
HCIIOJIb30BAaHHEM HHIMKATOPOB.
[MpakTryeckue 3agaqn:
MopennpoBaHue MopaenupoBaHue 1. YpaBHeHHE COXpAHEHUS YHEPTHUH B
TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX XMMHUKO-TEXHOJIOTHYECKOH CHCTEME. OIIK-9.1
v - El
MIPOIIECCOB Ha MIPOIIECCOB Ha 2. Mopenpb SHTAIBIUIHOTO U OTIK-9.2
OCHOBE ypaBHEHHH OCHOBE YpaBHEHHH | YHEPreTHYECKOTO OaIaHCOB. N
OanaHca IIOTOKOB OanaHca IIOTOKOB 3. Db dexTHBHOCTD OIIK-9.3
SHEPTUH SHEPTUH (YHKIIMOHUPOBAHHS XUMUKO—
TEXHOJIOTHYECKOH CHCTEMBI.
[MpakTHyeckoe 3axaHue —
OnruMu3anys TEXHOIOTHYECKOTO
3agaun 3amaun mpoIiecca ¢ UCIOIb30BaHIEM
ONTUMM3ALIINA ONTHUMM3ALIUNA TPaANCHTHBIX METO/I0B:
npu npu - (hopMyITMpOBKA MaTeMaTHYECKOH OIK-9.1
MOJIETUPOBAHUM MOJIETUPOBAHUH MOZeH, Do
- pa3pa0oOTKa aJrOpUTMA PEIICHHS; OI1K-9.2,
TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX . .
- IOCTPOEHHUE KOMIIBIOTEPHOI MOJIETIH; OIIK-9.3
IIPOLIECCOB B IIPOLIECCOB B - POBEJICHHE MpoTIecea
XAMUU U XAMUU U MOJIETUPOBAHHUS;
Heq)TeXI/IMI/H/I He(i)TeXI/IMI/II/I - 06p360TKa pe3yJbTaToB.

MonenupoBaHue BHIIIOIHSICTCS B CPefie
TaOJIMYHOTO MpoIeccopa.




[IpakTudeckoe 3aganne — PazpaboTka
AJTOPUTMOB PEIICHHSI MATEMaTHYECKHUX
MoJienell Ha OCHOBE YHMCIICHHBIX 1
ACHMIITOTHYECKUX METOIOB:
- MATEMAaTHYECKOE OITMCAHHUE
AJ'IFOpI/ITMI)I A)'IFOpI/ITMLI TEXHOJOTMYECKOT0 MpoIecca CBOAUTCS
peanuzanuu peanuzanuu K THIOBOH MOZEIH; 5
MaTEMaTHIECKUX MaTemaTHyeckux | - BrOMpaetca Hanbonee shpexTnBHbiii OIK-14.1
o . METO/I PeIlICHHS; Ly
g | Monenen 2 | Moneaen - paspabathbiBaeTcs 6I0K-cXeMa OIIK-14.2,
TEXHOJOTHUECKUX TEXHONOTHYECKHX | ;1ronyia nemenms; OLK-14.3
HPOLECCOB B HIPOLECCOB B - B cpene MS VBA Excel rorosurcst
XUMHUHU U XUMHUHU 1 TEKCT IPOrPaMMBI;
He(TEXUMUH He(TEXUMHUH - IporpaMMa KOMITHIHPYETCS i
TECTHPYETCs TSl 33[AHHOTO Habopa
JIAHHBIX;
- TEXHOJIOTHYECKHH TPOLIECC U3yIaeTCs
C TIOMOIIBIO BBIYUCITHTENBHOTO
IKCIIEPHMEHTA.
[Mpaktuueckoe 3aanue — Pazpabotka
KOMITBIOTEPHOM MOZIEIH
TEXHOJIOTUYECKOT0 Tpolecca ¢
(GyHKIHEH BU3yalnu3allii U aHUMAINH:
- B COOTBETCTBHE C 3a][aHHEM
BBIOMPAETCS THUIIOBAS MOJIEIh
KomiiekcHoe KowmriekcHoe anmapara;
MOZCIMPOBaHUC MOJZCIMPOBAHUC - pa3pabatbiBaeTcs OIOK-cXeMa
06OPYIIOB21HI/I$1 060pyIlOBaHI/I$I AITOPHUTMA PEIICHHS; OIIK-14. 1,
7 | TexHonoruueckux | 3 | TEXHOJOTMYECKUX | - TOTOBHTCS BCIIOMOTATENbHAS OIIK-14.2,
IIPOLIECCOB B IIPOLIECCOB B pacTposas rpapuka; OIIK-14.3
XUMUH 1 XUMUT | - B cpene MS Visual Basic
Hed)TeX MUK Hed)TeX MUK paspabaTsiBaeTCst TEKCT IPOTPaMMBbI;
- IPOrpamMma KOMITHIIUPYETCS U
TECTHPYETCS IS 3JaHHOTO Habopa
JIAHHBIX;
- TEXHOJIOTHYECKHH MPOLECC H3YUYaeTCst
C TIOMOLIBIO BHIYUCITHTENBHOTO
IKCIIEPUMEHTA.
[IporpammHo- [IporpammHo- [Ipaktuueckoe 3aganue —CTpyKTypHBIH
I/IH(i)OpMaL[I/IOHHLI I/IH(i)OpMaI_II/IOHHLI aHaJIN3 U OIITUMU3alUs C ITIOMOIIIBIO
€ KOMIUIEKCHI JUIs € KOMIUTEKCHI st | TPOTPAMMHO-HH(OPMAIMOHHEIX OIlK-14.1,
8 | MomenupoBaHus 3 | MogenupoBanmst | CPCACTE MOICIMPOBAHMA. BEKTOPHLIN OIIK-14.2,
HMIKO- HMIKO- rpaduyecKuii pelakTop,cucTeMa OIK-14.3
MOJIENIUPOBAHHSL.
TEXHOJOTHUECKUX TEXHOJIOTHUECKUX
MTPOIIECCOB MIPOIIECCOB

7. Copep:xkanue JadOPaTOPHBIX 3aHATHIA

Lens

MIPOBEACHUS

71a00paTOPHBIX

3aHSITUM COCTOUT B

O6y‘laI-OHII/IXC${ yMeHI/Iﬁ N HABBIKOB PCIICHHA IMPAKTUYCCKHUX 3ajay,

MOACINPOBAHUEM TCXHOJOTMYCCKUX IIPOHNECCOB B XHUMUHU U He(l)TCXI/IMI/II/I,

dbopMupoBaHUHN Y
CBSI3aHHBIX C

OIIEHKOU

aJICKBaTHOCTH MOJIENEH, a TakkKe 3aKperjIeHUEM TEOPETUUYECKUX 3HAHUM O KiacCHU(pUKalUU
Mojieniel, MeToax pa3paboTKU U BepUuPUKaUU.

Ne
/1

Pazgen
JIMCITUTIIMHEI

Yac
bl

3aHATUA

Tema aboparopHoro

KpaTKOG COACPpIKaHUC

WHnukaTtopsl
JOCTHKEHUSI
KOMIIETEHIN U




OCHOBBI MogenupoBanue
TEXHOJIOTHH U (OCHOBEI TeXHONOrMH H CTaI_II/IOHIE)l HBIX OINK-8.1,
1 3/- | merononoruu p OIIK-8.2,
METOI0JIOTUH nporeccos. Pemenne
MOJEIUPOBAHUSA OIIK-8.3
MOJETHPOBAHUS YHCJIEHHBIM CIIOCOOOM.
dopmanuzanus MoaenupoBaHue
dopmanuzamus 8.1
TEXHOJIOTUYECKUX CTal[MOHAPHBIX OIIK-8.1,
TEXHOJIOTHYECKUX
2 | mpoueccos B 3/3 nporieccos. Pererne OIIK-8.2,
[POLIECCOB B XUMHU U
XUMHHA U ACHUMIITOTUYECKAM OIIK-8.3
HeTexuMun
HerexuMun CITIOCOOOM.
MoaenupoBaHue
TeXHonolr)quCKHx Morennposasie MopenupoBanue
IPOLECCOB Ha TEXHOTIOTIHECKHX HeCTaLII/II;Ha HBIX OIK-9.1,
3 p . | 3/3 | npoueccos Ha ocHOBE p OIIK-9.2,
OCHOBE YpaBHEHUI ABHOHI GATAHCOB nporeccos. Pemenue OITK-9.3
0aJIaHCOB ITOTOKOB yp YUCICHHBIM CITOCOOOM. -
IIOTOKOB Macc
Macc
MoaenupoBaHue
P MoaenupoBaHue MoaenupoBaHue
TEXHOJIOTUYECKUX
POLECCOB Ha TEXHOJIOTHYECKUX HECTAI[MOHAPHBIX OIIK-9.1,
4 P . | 3/- | mpomeccos Ha ocHOBe npoiieccos. Pemenue OIIK-9.2,
OCHOBC ypaBHCHHH aBHEHHI OajaHca ACHUMITTOTUYCCKAM OIIK-9.3
OaaHca NOTOKOB yp -
ITOTOKOB DHEPTUU crocobom.
SHEPIUH
3amaun Pemenne obpartHOit
ONTHUMHU3ALUH TIPH 3aaun ONTHMU3ALUK 337124 KHHETHKH.
MOJIETUPOBAHUH IPH MOJIETUPOBAHUH [ToxGop KOHCTAHTBI OIIK-9.1,
5 | texaonormyeckux | 3/3 | TEXHOIOTHYECKHX CKOPOCTH peaKIiu OIIK-9.2,
IPOIIECCOB B [POIIECCOB B XUMHUH H MyTEM ONTHMH3AINH OIIK-9.3
XHMHH 1 HeTEXUMHUN pelIeHHs] ypaBHEHUSI
HehTEXHUMHUN KHHETUKHU.
Kommnekcunoe Buszyanuzanus
KommexcHoe
MOJIEIMPOBAHUE Ppe3yJIbTaToB
MOJIEIMPOBAHUE 141
000pyI0BaHus 0GODYIOBAHHS MO/ICTTUPOBAHHUS OIIK-14.1,
6 | TexHOIOrMYECKHX 3/- Py TEXHOJIOTMUECKUX OIIK-14.2,
TEXHOJIOTHYECKUX
MPOLECCOB B MPOLECCOB HA OCHOBE OIIK-14.3
HPOLECCOB B XUMHUH H .
XHMHH U HOIBUKHOM TpaQuKu 1
He(TeXuMUn
HehTEXMMHUN AHUMALUH.

JlaGopatopHble pabOThI MPOBOASTCA B
kadgeapsr MAXII — aynutopun A-109.

IMOMCIICHUHX KOMIIBIOTCPHOI'0 KJIacCa

8. CamocrosiTesqibHasi padoTa MArMCTPaHTA
8.1. OcHoBHbIE (popMBI M (popMHUpPYyeMble KOMIIETEH MU

WNupukaropsl
Ne TeMsl, BBIHOCUMBIE Ha camocTosiTenbHOe | Yac
®opma CPC JIOCTHXKEHUS
n/m U3y4YeHHE bl
KOMITETEHIINH
pelleHre IPaKTHIECKUX 3a/1ad, OIIK-8.1,
OCHOBBI TEXHOJIOTHH M METOJI0JIOTHH .
1 MOJICIHDOBAHHS 12 BBINIOJIHEHHE J1a00OPaTOPHOM OIIK-8.2,
p paboThl, codeceoBaHNE OIIK-8.3
pelleHre IPaKTHIECKUX 3a/1ad, OIIK-8.1,
dopmanuzaiys TeXHOJIOTHISCKUX .
2 12 BBINIOJIHEHHE J1abOPaTOPHOM OIIK-8.2,
MIPOIIECCOB B XUMHH U HEPTEX UMUK
paboThI, HOArOTOBKA pedepara OIIK-8.3
MoenipoBaH#ie TEXHOIOTHIECKHUX pelieHre MPaKTHIECKNX 3a/1ad, OIIK-9.1,
3 | mporeccoB Ha OCHOBE ypaBHEHHI 12 BBITIOJTHEHHE JTa00PaTOPHOI OIIK-9.2,
0aTaHCOB IMMOTOKOB Macc paboThI OI1K-9.3
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MopenupoBaHHe TEXHOIOTHYECKUX pelleHre NPAaKTUYECKUX 3a/1ad, OIIK-9.1,

4 | mpoleccoB Ha OCHOBE ypaBHEHUit Oananca | 12 BBITIOJTHEHHE JTa00PaTOPHOM OIIK-9.2,

IIOTOKOB DHEPTrUH paboThI OI1IK-9.3
3a1aun ONTHMU3AIMH TIPX MOAETMPOBAHNH pellieHHe PaKTHYECKUX 3a1a4, OIIK-9.1,

5 | TEXHOJIIOTUYECKUX MPOIECCOB B XUMUU 1 12 BBITIOJIHEHHE J1a00paTOPHOH OIIK-9.2,

He(DTEXUMUH paboTHI OIIK-9.3
AJNTOPUTMBI peaH3aliid MaTEMATHIECKUX pemrenue npaktuueckux 3agay, | OIIK-14.1,
6 | Moxerel TEXHOIOTMIECKHUX MPOIIECCOB B 12 MOJITOTOBKA M PEIICHHE OIIK-14.2,
XUMUHU U HEPTEXHUMHUH KOHTPOJILHOM paboTHI OIlK-14.3
KoMIlIeKCHOE MOIETMPOBAHUE pemenue npaktuyeckux 3anay, | OINIK-14.1,
7 000py10BaHMSI TEXHOJOTHIECKUX 12 BBITIOJIHEHHE J1abOPaTOPHOM OIIK-14.2,
MPOIIECCOB B XMMUU U HE(PTEXUMUH paboThI OIlK-14.3
CIICHHE MPAKTHICCKHX 3a/1a4,
[TporpaMMHO-HH(OPMAIIHOHHBIE P P a OIIK-14.1,
BBITIOJTHEHHE JTa00paTOPHOI
8 KOMIUTEKCHI JUTS MOJIEIIUPOBAHUS XUMHKO- 15 OI1K-14.2,
paboThI, IOJATOTOBKA M PEIICHUE
TEXHOJOTUYECKUX TPOLIECCOB o OIIK-14.3
pacueTHO-TpaduIeCcKOl paboThI
OIIK-8.1,
OIIK-8.2,
OIIK-8.3,
OIIK-9.1,
9 | ok3ameH 27 IToAroToBKa K 9K3aMeHy OIIK-9.2,
OIIK-9.3,
OIIK-14.1,
OIIK-14.2,
OIIK-14.3
8.2 KoHTpoJb camocTosiTe IbHOMH PadoThl
MNHpukaTtopsl
Ne Tembl, BBIHOCUMEBIC Ha
Yacer ®opma KCP JOCTHKEHUS]
o/t CaMOCTOSITEIIBHOE U3yIEHHE
KOMIICTCHIINU
pueM J1a00paTOpPHON PadOTHI,
P PaTOPHON b OITK-8.1,
1 OCHOBBI TEXHOJIOTHH U METOIOJIOTHHI 2 IIPOBEPKA IIPAKTUYECKOTO OIIK-8.2
MOJIETMPOBaHHUS 3aj1aHus, IPOBEICHUE o
P ABHIA, [IPOBCA OINK-8.3
cobeceroBaHUs
npuemM JabopaTopHoOil paboThI, OIIK-8.1,
dopMau3aIKs TEXHOJOTHIECKUX

2 2 | mpoBepKa IPaKTHYECKOIr0 OIIK-8.2,

MPOIIECCOB B XUMUHU U HEDTEXMUMHUH
3aJjaHus, 3ammra pedepara OIlK-8.3
MoienpoBaH#e TEXHOIOTHIECKHX npreM J1abopaTopHOil paboTHI, OIIK-9.1,

3 | mporeccoB Ha OCHOBE ypaBHEHHMI 2 | mpoBepKa MPaKTUIECKOTO OIIK-9.2,
0aJlaHCOB ITOTOKOB Mace 3a7]aHUS OIIK-9.3
MoienpoBaHKe TEXHOIOTHIECKHX npreM J1abopaTopHOil paboTHI, OIIK-9.1,

4 | mporeccoB HAa OCHOBE YPaBHEHHI 2 | mpoBepKa MPaKTUIECKOTO OIIK-9.2,
OaylaHca MOTOKOB YHEPTUH 3aJaHUA OIIK-9.3
3aj1a4i ONTHMH3AIMH [IPH npreM J1abopaTopHOil paboTHI, OIIK-9.1,

5 | MOIeNMpOBaHMHU TEXHOJIOTHYECKHX 2 | mpoBepKa MPaKTUIECKOTO OIIK-9.2,
IIPpOIEeCCOB B XUMHHU U He(i)TeXI/IMI/II/I 3aJ1aHusA OIIK-9.3
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AJIFOPHTMBI PeaH3aIii npueM J1abopaTopHOM paboTHI, OIK-14.1
MaTEMaTHYECKUX MOJAETEH MpOBEpPKa MPaAKTHUYECKOTO § OITK-1 4.2:
TEXHOJIOTHYECKHX MPOIIECCOB B 3aJlaHus, 3alIUTa KOHTPOJIbHOU OIK-14.3
XUMUHU U HC(I)TCXI/IMI/II/I pa6OTBI ’

KoMrutekcHOe MOIeTMpOBaHUE npueM J1abopaTopHOil paboThlI, OIIK-14.1,
000pyIOBaHHs TEXHOJIOTHYECKHX IIPOBEPKA IIPAKTUYECKOTO OIIK-14.2,
MIPOIIECCOB B XUMHHU M HEPTEXHUMHUH 3aJaHUA OIIK-14.3
ITporpamMMHO-HH(OOPMAIIMOHHBIC MPOBEPKA MPAKTUIECKOTO OIIK-14.1,
KOMIUIEKCBI JUIsl MOJICTTPOBAHHUS 3aJIaHusl, 3aIIUTa PacYETHO- OIIK-14.2,
XAMUKO-TEXHOJIOTUYECKUX IIPOLECCOB rpadudeckoit paboThl OIIK-14.3

9. Ucnosib30BaHUE PEHTUHIOBOW CHCTEMbI OLEHKN 3HAHUI

[Ipu oneHke pe3yabTaTOB AESITENBHOCTH CTYAEHTOB B pamkax aucuumiuHel 51.0.10
«MosenupoBaHUe TEXHOJIOIMYECKHUX IMPOILIECCOB B XUMUU U M HEDTEXMMHM» HCIOJIB3YETCS
pelTHHrOBasl cucteMa. PeMTHHTOBas cUCTeMa OIEHKM 3HAHUW OOydaroluxcsi pazpaboTaHa Ha
ocHoBe TpeboBaHuil «llomoxeHnss o OaLUIBHO-PEUTUHIOBOM CHUCTEME OLIEHKM 3HAaHUMN
CTYIEHTOB M oOecreueHusi KadecTBa y4yeOHOro mnporecca» HMKHEKaMCKOro XUMHKO-
TEXHOJIOTMYECKOTO UHCTUTYTA.

PeliTunrosasi oneHka (opMHpyeTcs Ha OCHOBAaHUHM TEKYILIETO M IPOMEXKYTOYHOTO
KOHTpoJisl. MakcuManbHOE M MUHUMAJIbHOE KOJIMYECTBO OasIOB MO PA3IMYHBIM BHJAM
yueOHOU pabOThl IPUBOJUTCS B MOJIOKEHUH O PEUTUHIOBOM CUCTEME.

Ornenka y4eOHOM NeATeIbHOCTH CTYJEHTa OCYIIECTBIISIETCS MO BCEM BHAaM padoT,
MPEIYCMOTPEHHBIX pabodeil mporpaMMoil Mo JaHHOW AMCHMIUIMHE. MaKCUMalbHBIN Oan
IIPOCTABJISIETCS 32 KAYECTBEHHOE U CBOEBPEMEHHOE BBINIOJIHEHHE pabOT U TpeOOBAHUI K HUM, a
TaK)Ke M0 BCEM BMJIaM KOHTPOJIS 3HAHWW CTYIEHTOB. B pe3yibrare MUHUMAJIbHBIN TEKYIIUI
peUTHHT cocTaBUT — 60 O6aIOB, MAKCUMAJIBHBIN TEKYITUN peUTHHT cocTaBuT — 100 6aos.

OOmuit cyMMapHbIN PEUTHHT TIO JTUCHIMIUIMHE CKJIAJIBIBACTCS U3 TEKYILETO0 PEHTHUHTA U
pEeNTHHTa, MOJYYEHHOI'O CTYACHTOM B XOJIe MPOMEXYTOUHOU aTTecTaluu B (popme sK3amMeHa
no jucuuiuinHe. Tekymui peWTuHr QopmHupyeTcss B XOJ€ AayAMTOPHBIX 3aHITHH U
CaMOCTOSITEILHOM pabOThl M OTpaHUYUBAETCS AuanazoHoM 36 — 60 OamioB. PelTuHr,
BBICTABJISIIOIIMICS CTYACHTY MO pe3ysibTaTaM 3K3aMeHa, HaxoIuTcs B nuamnazone 24 — 40
0aoB.

Pacuet Tekyliero peTHHIa BBIIOJIHAETCS HA OCHOBE JAHHBIX TaOIHII.

OneHka 3a 01HO CymMapH. OLeHKa
Haspare Kon-so Munum. | MakcuM. | MuauM. |  Makcum.
MPAKTHYECKHE 3aHATHE 8 1 1 8,0 8,0
(pabouas TeTpajp)
71ab0paTOpHbIEC 3aHATHS 3 3.0 4.0 9.0 12,0
(BBIMOJTHEHUE U OTYET)
pedepar 1 2 5 2,0 5,0
pacueTHO-Tpaduyeckas padbora 1 2 5 2,0 5,0
cobece0BaHUE 1 2 5 2,0 5,0
KonrponbHast pabota 1 13 25 13,0 25,0
9K3aMEH 24 40
Bcero 60 100
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[Ipu w3ydyeHUHM IUCHUILIMHBI MPETyCMATPUBACTCS BBITIOJHEHHE JBYX KOHTPOJBHBIX
paboT, MOATOTOBKU JBYX pedeparoB, 0JHOTO coOeceqoBaHUs, TECTUPOBAHUS M PACUYETHO-
rpadguveckoit paboThI.

Takum 00pa3oM, TEKYIIMA PEUTHHT CTyACHTa Mepes MPOMEKYTOUYHOW aTTecTamuei
JIOJDKEH COCTAaBUTh BEIMYMHY, HAXOAITYIOCS B quamna3one 36 — 60 6amios.

[IpomexxyTouHas aTTecTalus B (hopMe dK3aMeHa OLICHUBAETCS YHUCIIOM OaJIJIOB OT 24 110
40. B utore, cyMMapHbIi pEUTHHT 110 AUCITUILINHE AOJKEH cocTaBUTh OT 60 10 100 6amos.

10. OmueHoyHble cpeacTBa ISl TEKYLIero KOHTPOJIA
NMPOMEKYTOYHOM aTTeCTALMU 110 UTOraM OCBOEHHS TUCIUIJIMHBI

ycrneBaeMoOCTH,

OueHouHbIE CpeAcTBa JUIsl MPOBEJACHUSA TEKYIIETO KOHTPOJIA YCIIEBAaEMOCTH,
MPOMEXKYTOUHOM aTTECTAllMd OOYYaroUIUXCsl M MTOroBOM (rOCYAapCTBEHHON HMTOrOBOM)
aTTecTallud pa3pabaThIBAIOTCA COIIACHO TNOJOXKeHHI0 0 @DOoHAAaX OLEHOYHBIX CPENCTB,
paccMaTpUBAIOTCSl KaK COCTaBHAs 4acTh paboyeil mporpaMmbl U OOPMIISIOTCS OTIAEIHHBIM

JIOKYMEHTOM.

11. UudopmanmnoHHO-MeTOAUYECKOE 0OOecTieueHne TN CIUTITHHbBI

11.1 OcHoBHas qUTEpaTypa

[Ipu n3yuenun qucunmuasl 51.0.10 «MoaennpoBaHne TEXHOIOTHYECKHUX ITPOLIECCOB

B XMMHUH U U HG(bTCXI/IMI/II/I» B Ka4€CTBC OCHOBHbIX UCTOYHHKOB I/IHq)OpMaHPII/I PEKOMCHAYCTCA

UCIOJIb30BATh CJEAYIONUIYIO JIUTEPATypYy:

OcCHOBHBIE€ HCTOYHUKH an)opMamm

Koa-Bo 3Kk3.

Edpemos, I'. 1. MoaenupoBaHrue XUMHKO-
TEXHOJIOTUYECKHUX MTPOLECCOB [ DIEKTPOHHBIN
pecypce] : yueonuk / .. Edpemos. - M.: HUIL]
NH®PA-M, 2016. - 255 c.

- Pexxum noctyna: no napomo 9bC «Znaniumy

OBbC «Znaniumy.
http://znanium.com/bookread2.php?book=51
0221.

Hoctyn ¢ mo60oit Toukn MHTEpHET MOCe
peructpauuu ¢ IP-angpecos HXTHU

KomnbroTepHoe MoaenpoBaHue : yuebHoe rmocooue
[2nextponnsiii pecypc] / U. 1O. E¢pumosa, 1. H.
Moguas, JI. A. CaBenbeBa. - 2-e u31., crep. - MockBa
: ®JIMHTA, 2017. - 70 c.. — CII6: Jlanb, 2014. —
176 c.

- Pexxum noctyna: no napomo 9bC «Znaniumy

9BbC «Znaniumpy.
https://znanium.com/catalog/product/1860022
Hoctyn ¢ mo60it Touku MHTEpHET Noce
peructpauuu ¢ IP-angpecos HXTU

KomnbroTepHoe MoAeTupoBaHue : y4eOHUK
[DnexTponnsblit pecypc] / B. M. I'panos, I'. B.
OgeukuH, 1. B. OBeukuHn, U. B. Pynakos. — M. :
KYPC : UHOPA-M, 2020. — 264 c.

- Pexxum noctyna: no napomo 9bC «Znaniumy

IBC «Znaniumy.
https://znanium.com/catalog/product/1062639

Hoctyn ¢ mo6oit Touku HHTepHeT mocie

peructpauuu ¢ [P-anpecos HXTU

11.2 JlonoJiHUTEIbHAS JTATEPATYPA

B  kauecTBe  JOMOTHUTEIHHBIX
MCIIOJIb30BATh CIAEAYIOUIYIO JUTEPATYypY:

HCTOYHHUKOB

uHpopMallMM  pEKOMEHAYEeTCS
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JJonmo/iHMTEIbHBIE HCTOYHUKUA HHPOPMALIMHU KoJ1-Bo 3Kk3.

Cabanaes 1. A., Anmakaesa @.M. OnruMu3samnus XUMHKO-
TEXHONOTHIECKHX NMPOLECCOB METOZIOM MOJIETHPOBAHNA. - 41 >3, VHUIL] HXTH
Huxnexkamck: HukHEKaMCKUM XMMUKO-TEXHOJIOTMYECKU I
uHCTUTYT (punman) PI'BOY BITO «kKHUTYy. 2014 — 48c.
KommerorepHas maremaruka: Y4uebHnoe mocobue [InektponHusni  |9BC «Znaniumy.

pecypc] / K.B. Turos - M.: UL PUOP, HUL] UHD®PA-M, 2018. - |https://znanium.com/catalog/pro
261 c. duct/926480

- Pexxum nocryna: o napoiro IbC «Znaniumy Hoctyn ¢ 110001 TOUYKH
HuTepHeT nocie perucTpanuu ¢
IP-anpecoB HXTU
HNmutannonnoe MosenupoBanue: Y4yeOHoe mocodue OBC «Znaniumy.
[DnexTponnsiit pecypc] / H.b. Ko6enes, B.A. TTonosaukos, B.B.  |https://znanium.com/catalog/pro
HessitkoB; [Tox o6ur. pen. H.b. Kob6enesa. - M.: KYPC: HULL duct/961800

NH®PA-M, 2018. - 368 c. Hoctyn ¢ 1100601 TOUYKH

- Pexxum nocryna: o napomo IbC «Znaniumy WNuTtepHeT nocne perucrpauuu ¢
IP-anpecoB HXTU

11.3 DyIeKTpOHHbIE HCTOYHUKH HH(OPMATINU

[Tpu n3yuenun qucuummasl 51.0.10 «MoaennpoBaHne TEXHOIOTHYECKHUX ITPOLIECCOB
B XMMUU U U HeQTEXUMHUN» PEKOMEHIYETCS HCIOJIb30BAHUE AIIEKTPOHHBIX HCTOYHUKOB
UH(pOpMALINHU:

1) DnexTpoHHast OMOIMOTEYHAS CUCTEMa «ZNaniumy. [DIeKTPOHHBIH pecypc]. —
Pexxum noctyna: htpp://znanium.ru. Joctym ¢ m0060# Touku MHTEpHET MOCiIe PEerucTpaIiiuu ¢
IP-anpecos HXTU.

11.4 CoBpemenHble npogeccHOHAIbHBbIE 0a3bl JAHHBIX U HH(POPMALIMOHHbIE
CIIPABOYHbIE CHCTEMBI.
1) Akryanu3upoBaHHas OecruiatHas 0a3za rocylapCTBEHHBIX CTaHAAPTOB, MOJTHOCTHIO

cootBercTByomas katanory ®I'VII «Cranpaprundopm» [DnekTpoHHsiit pecype]. — Pexxum
noctyna: https://docplan.ru/list0.htm, cBoOoaHBIiA.
2) DnexTpoHHBIM (OHA TPaBOBOM W HOPMATHBHO-TEXHHUYECKOW OKYMEHTAIWH.

l'ocynapcTBeHHBIE — cTaHAApThl  [ANEKTPOHHBIA  pecypc]. —  Pexum  pmocryna:
http://docs.cntd.ru/gost, ceo6oaHBI.

CorjacoBaHo:

3aB. OTAEIOM M B.41. Tapacosa

1o OMOINOTEUHOMY
00CITyKUBaHUIO

12. MaTepuajibHO-TeXHHYECKOe o0ecnedeHre JMCIUILIMHBI (MOLYJIs1).

Y4eOHbIC ayIUTOPUHU TSI IPOBEACHUS YICOHBIX 3aHATUN OCHAIICHBI
000pydosaHueM:
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1. mepconanbHbic KOMIbIOTEPHI Pentium-4 u Celeron

2. KOMITBIOTEPHBIE CTOJIBI, CTYJIbS M MAPTHI, ydeOHAs TOCKA;
MeXHU4eCKUMU cpedCcmaeamu 00yUeHus:

1. KomneroTepasiMu TpeHaxkepamu Regre-F4, ITMOP.

2. Tpenupyroniye 1 KOHTPOIUPYIOIIHE MPOTPAMMBbI TECTUPOBAHUS.
[TomemeHus 111 CaMOCTOATEIBLHOM PaOOTHI OCHAIICHBI KOMNbIOMEPHOU MEXHUKOLL:

1. Tlepconanbubie KommbioTepsl Pentium-4 u Celeron,
C BO3MOKHOCTBIO MTOJIKIIFOUCHUS K ceTH « THTepHeT™» 1 00ecreueHbl TOCTYIIOM B
AIEKTPOHHYI0 HHpopMannoHHyo cpexy HXTH.

JIMIeH3MpOBaHHOE MpOorpaMMHOE OOeCIeYeHHe M CBOOOJHO PpacIpOCTpaHsIeMOe
IporpaMMHOE O0OCCIIeYCHHE, HCIOIb3yeMOe B Yy4eOHOM IIpollecce IIPU OCBOCHUHU
quciuinael b1.0.10  «MojaenupoBaHue TEXHOJOIHYECKMX IPOLIECCOB B XHMHHM U H
HEPTEXUMUIN

1. OC MS Windows XP;

2. IIIIIT MS Office 2003:

3. CAD-cucrema APM Graph Lite

13. O0pa3oBaTe/IbHbIE TEXHOJIOTHHU

KonnyecTBo 3aHATHI, MPOBOIUMBIX B HHTEPAKTUBHON (pOpMeE COTIIaCHO y4eOHOMY
IJIaHy cocTaBiiseT 12 yacos.
OCHOBHBIC HHTEPAKTHBHBIC ()OPMBI TTPOBEACHUS YUCOHBIX 3aHATHMH:
* TBOPYCCKHUE 3aTaHUS;
* TUCKYCCHS,
* U3y4eHHE 1 3aKpEIUICHUE HOBOTO MaTepHaia Ha HHTEPAaKTUBHOM JeKINH (JeKIusI-oecena,
JIEKIHS — TUCKYCCHUS, JIEKIHS C pa300pOM KOHKPETHBIX CHTYaIlui);
* METOJ KEHCOB.

15



		2023-05-03T14:17:53+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "КАЗАНСКИЙ НАЦИОНАЛЬНЫЙ ИССЛЕДОВАТЕЛЬСКИЙ ТЕХНОЛОГИЧЕСКИЙ УНИВЕРСИТЕТ"




