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1. Ileasn,32a1a4u U IUIAHUPYEeMbIe Pe3yJbTATHI 00yUeHUsI 10 TUCIUIITIHHE

HCHB OCBOCHHA  OTUCHUIIJINHBI «MOII@JII/IpOBaHI/Ie XHUMHKO-TCXHOJIOTHUYCCKHUX
mponecccoB» COCTOUT B INPUMCHCHHUHU MATCMATHYCCKOI'O MOICIINPOBAHUA IIPH AHAJIM3C,
OIITMMH3allMH U OLCHKC pecprOS(b(I)eKTI/IBHOCTI/I XUMHKO-TCXHOJIOTHYCCKUX IIPOICCCOB,
q)OpMI/IPOBaHI/II/I CITOCOOHOCTH BBIIIOJIHATD pPacuCThI XUMHKO-TCXHOJOTHYCCKHUX
MpoucCCoB € HUCIIOJB30BAHHCM MATCMATUYCCKHUX MO,ZIGJIeﬁ, d TAaKKC B KOHKPCTHU3AIIHA
TCOPCTHUYCCKUX MOJIOKECHU M HaY4YHBIX p8,3pa6OTOK A IIPUMCHCHUSA B HH}KGHCpHOﬁ

IIPAKTHUKC.

3az:aanH JAUCHUITIIIMHBI ABJISAIOTCA:
- INO3HAKOMUTDH 06yqa}011114xc;1 ¢ MCTOOaMH MOACINPOBAHUA XUMHKO-

TCXHOJIOTHYCCKUX ITPOLCCCOB,

- HAy4YuUTb CTYACHTOB COCTABJIATbH MATCMATHYCCKUC MOJCIIN KOHKPCTHBIX

IIponccCoB XUMHYECKOU TCXHOJIOI'NH,

-IIPUBUTL CTYACHTAM HABBIKK PCHICHHA 3aJa4 C HCIIOJIb30BAHUCM cnpaBquoﬁ )51

MGTOIIH‘-IGCKOﬁ JIUTCPATYPHI.

Komrmiereniinu u uHANKaTOpHI, POopMUpyeMbIe Y 00yJarOIIUXCS:

KOI[ 1 HAMUMCHOBAHHUEC KOMIICTCHIIM

KO,Z[ 1 HAMMCHOBAHUC MHAWKATOPA

OIIK-2.1

O06nanaet HaBbIKAMHU TIPUMEHEHUSI MAaTEMaTUYECKOTO
armapara

OIIK-2.4

PerraeT craniapTHbIE 3aa4u IPO(ECCUOHANBHOM
NEesITeIbHOCTH ¢ IPUMEHEHUEM 3HAHUN €CTeCTBEHHBIX

HayK

OIIK-2.5

CriocoOeH TpUMEHSITh METO/Ibl aHATH3A,
MOJIETTUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIBLHOTO UCCIICIOBAHUS TIPU PEIICHUN
npodeccCHoHaNbHBIX 3a7a4

OIIK-2.10

ﬂeMOHCTpI/IpyeT ITOHUMAaHHUEC OCHOBHBIX 3aKOHOB
TCPMOANHAMHKHU U TCHJ’IOMaCCOO6MeHa, MIPUMCHSCT UX
I paCdC€TOB 3JICMCHTOB TCINIOTCXHUYCCKUX

YCTaHOBOK U CUCTEM

2. Mecto qucuumiuHbl B ctpykrype OIl
[IpeamecTByromue TUCIUTIIMHBI (MOAYJIHN), IPAKTUKH, JIP.:
1. ®U3UKO-XMMHUYECKHNE OCHOBBI TEXHOJIOTUYECKHUX MPOIECCOB;

2. Opranuueckas XuMus;

3. TeopeTnyeckue OCHOBBI TETIIOTEXHUKH;
4. Ilpouiecchl U annapaTbl XAMUYECKUX TTPOU3BOJICTB.
[Tocnenyrouue quCUUIUIMHBL (MOAYJIN), TPAKTHKU, JP.:

1. [Ipou3BoicTBEHHAs TPAKTHUKA (TEXHOJIOTUYECKAs (IPOEKTHO- TEXHOJIOTUYECKAs));

2. [Ipon3BoICTBEHHAS MPAKTUKA (TEXHOJIOTUYECKAs);

3. XuMUYECKUE peakTOpPhl.

JII/ICI_II/IHJ'H/IHa MOI[GJ'II/IpOBaHI/Ie XUMHKO-TCXHOJIOTHYCCKUX IIPOLCCCOB OTHOCHUTCA

K 00s13aTebHON 4YacTH ydeOHOTO TlaHa 1o HampaBiieHuto moaroroBku 18.03.01

XUMHAYECKAsA TEXHOJIOTHA.

3. CTpykrypa u coJep:kaHue TUCHUILINHBI




3.1.  CrpykTypa THCHUIINHBI
Jlnst ouHol hopmMBbI OOyUEHMS:

Bun yaeGHO# paboThl Bcero | Bcero Ce
3E 4acoB 6
OBIIAA TPYJOEMKOCTbH AMCHUITJIMHBI 5 180 180
KOHTAKTHAS PABOTA* 2.05 74 | 74
AYIUTOPHAS PABOTA 1,67 60 60
Jlexmn 0,83 30 30
[IpakTryeckue (CeMUHAPCKUE) 3aHATUS 0,83 30 30
JlaGopartopHbie pabOTHI 0 0 0
CAMOCTOATEJIBHAS PABOTA OBYUHAIOIEI'OCAH 2,33 84 84
[TpopaboTtka yueOHOTO MaTepuaia 1,33 48 48
KypcoBoii mpoekt 0 0 0
Kypcosas pabora 0 0 0
[ToaroToBKa K MPOMEKYTOYHOM aTTECTAIIUN 1 36 36
[TpomesxyToUuHast aTTECTAIHS: 3

3.2. Copep:xxanue JIUCUMIUVIMHBI, CTPYKTYPHMPOBAHHOE IO pa3ejam
BHIAM 3aHATHN

Paznensr Pacnpenenenne DopMEbI 1 HNupnexcst
JICIATLTAHBI & TPYAOEMKOCTH BUJI WH/IUKATOPOB
é!? 110 BUJIaM y4eOHOH paboThl | KOHTPOJA bopmupyeMbIX
o e : = KOMITETCHITUH
8 2| €| B 3
180 30 0 30 84 YcTHBIN OIlK- 2.1-3
1. Metopl KOHTPOJIb OIIK- 2.4-3
MOJICTTHPOBAHHS. OIlIK- 2.5-3
TeopeTnueckne OCHOBBI OIIK- 2.10-3,
MaTEeMaTHYECKOTO OIlK- 2.1-Y,
MOJEIMPOBAHUS. OIIK- 2.4-V,
OIIK- 2.5-Y,
OIlK- 2.10-V,
OIIK- 2.1-B,
OIIK- 2.4-B,
OIIK- 2.5-B,
OIIK- 2.10-B
Hroro 3a 6 cemectp 180 30 0 30 84
UTOIO 180 30 0 30 84




3.3. Conepxkanue JTUCHHIINHBI

Paznen 1. Metoasl MoaenupoBanusi. TeopeTHueckre OCHOBbI MaTeMaTHUeCKOIro
MOJIETTUPOBAHMS.

1.1. [TonsiTust Moenu u MojenupoBanus. Knaccudukarus moeneil.

1.2. KoMIploTepHOE MAaTEMATUYECKOE MOJICTUPOBAHUE.

1.3. Merononorusi ~ MOCTPOEHUS  MaTeMaTHUYECKHMX  MOJElIel  XUMUKO-
TEXHOJOTUYECKUX MPOIECCOB.

1.4. MareMaTtu4yeckoe MOJEIMPOBAHUE KHHETUKH XUMHYECKHUX TIPOIIECCOB.

1.5. MaremMatruyeckoe ONMUCcaHue TUAPOAMHAMUYECKOU CTPYKTYPhl TOTOKOB.

1.6. MoaenupoBaHie TOMOTEHHBIX XUMHUECKHX PEAKTOPOB.

1.7. MopaenvupoBaH#e TEIJIOBBIX MPOIECCOB B XUMUYECKON TEXHOJIOTHUU.

1.8. CratucTueckne MaTeMaTHIECKUE MOJIEIIN.

1.9. OnTuMu3anus XUuMHUKO-TEXHOJIOTUYECKHUX MTPOLIECCOB.

3.4. TemaTu4eckuii NjiaH NPAKTUYECKUX 3aHATUH

Paznen 1. Metoasl MoaenupoBanusi. TeopeTHueckre OCHOBbI MaTeMaTHUYECKOIrO
MOJIETTUPOBAHMUS.

1.1. Pacu€T KOHCTaHT CKOPOCTH CJIOKHOW XHMHYECKOW PEaKIMuu METOJIOM
MUHUMU3AIUKA (PYHKIIMOHATIA.

1.2. Pemenune cucrembl au@depeHIHATIbHbIX  YpaBHEHUH B YaCTHBIX
IIPOU3BOJIHBIX METOJIOM CETOK.

1.3. Boruncnienne kod(pQUIIMEHTOB YpaBHEHHUS pErpeccMd Ha OCHOBaHUU
OpPTOTOHAJIBHOTO IIJIaHA IKCIEPUMEHTA, OIEHKAa BOCIIPOM3BOJAMMOCTH, aJE€KBATHOCTH U
3HAYUMOCTH KOIPPUITUEHTOB

1.4. Tlouck nsKcTpeMyMa 3aJaHHOW IIeeBOW (DYHKIMKU CHUMIUIEKC- METOIOM.
OmnpeneneHue 3KCTPEMyM arpagieHTHBIM METOJIOM.

1.5. Tlombop MHOro(akTOpHOTO YypaBHEHHUS PErPecCMd Ha OCHOBAaHUU
UMEIOIIUXCS SKCIIEPUMEHTAILHBIX JAHHBIX M OIIEHKA €r0 aJIeKBaTHOCTH.

1.6. [Touck sKCTpeMyMOB 3a/IaHHOM 11eJIeBON (DYHKIIMH B YCJIOBHUSX OTpPaHUYCHUS
3HAYEHUHN MapaMeTPOB C MCIIOJIH30BAHUEM CTAHJAPTHBIX MPOIEIYP.

1.7. Metonp! annpokcumanuu. Kpocc-Banuaanus gaaasix. byrerpar.

1.8. IlnanupoBanue nskcrnepuMeHTa no metoay bokca-Yunrtona. Ilapamerpsl
ornrrumm3aiuu. Gaktopsl. [IpoBepka BOCIPOU3BOANMOCTH OTIBITOB.

1.9. UnrerpanbHas u nuddepennuanbHas (GYHKIUA paclpenesicHUusT BPEMEHU
peObIBaHUS PJIEMEHTOB MOTOKA.

1.10. TTpumepsl MogenrpoBanusi KuHeTUKU peakiuii X TII.

3.5. TemaTruueckuii njiaH JabopaTopHbIX padoT

JlaHHbIiA BUIT pabOTHI HE TIPETYCMOTPEH YUECOHBIM TUTAHOM

3.6. KypcoBoii npoekT /KypcoBasi paboTa
JlauHbIiA BUIT paOOTHI HE TIPETYCMOTPEH YUECOHBIM TUTAHOM

4. OueHnBaHMe pe3yJIbTATOB 00y4YCHHA
OneHuBaHue pe3ynbTaTOB OOyYEHHUS MO JUCIUIUIMHE OCYIIECTBIISICTCS B



paMKax TCKYIICrO KOHTPOJIA H HpOMC)KYTO‘IHOﬁ arTeCTaur, IIPOBOJUMBIX IIO

6aubHO-periTuHTroBOM cucteme (bPC).
[IIkana oleHKH pe3yIbTaTOB OOYUYCHHSI 110 TUCITUILINHE:

YpoBeHb CPOPMUPOBAHHOCTH
MHAMKATOpPa KOMIETEHIIUU
Bricoxuit Cpennuit Himxe Huzkwnit
3aruiaHu- CpeaHero
Kon Kon POBaHHEIC o7 85 110 100| o1 70 10 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIe- | WHAMKATopa pe3yIabTaThl
TEHIIMU | KOMIIETEHIUM | OOydYEeHUs 1O Ilxana oneHuBanms
UCITUTLTIHE HEY/I0B-
R OTJIMYHO XOPOLIO YAoBJICT J'ICT}I;I(l)pI/I-
BOPUTCIIBHO TEeNBHO
3a4TEHO HE 3a4TEHO
OIIK-2 |OIIK-2.1 3HaTh: OCHOBHBIC IIOHATHUS U YTBEPKICHUS aHAIUTHIECKOU
reOMEeTPUH, IMHEHHOM anreOpsl, Teopun GYHKIIMH OJHOM ITepeMEeHHON
3Haer 3Haer [Tnoxo YpoBeHb
OCHOBHbBIE | OCHOBHBIC | 3HAET 3HaHUU
TOHSTHUS U | TIOHSATUSL M | OCHOBHBIE | HUKE
YTBEPKICH | YTBEPXKICH | MOHSATUS M | MUHUMAT
usl, He Us, MOXET | yTBEpKIe | bHOTO,
JIOTIYCKAeT | IOMYCTUTh | HUA, JIOTTyCKae
01112 (0N HECKOJIBKO | JIOMYCKaeT | T TpyObie
HE MHOTO OIMOKHU
rpyOBIX MEJKUX
ommboK (91115 (03
YMETb: pelIaTh OCHOBHBIC 33/1a4l aHATUTUYECKON TeOMETpUH,
JUHEWHOU anreOpbl, TeOpUn (PYHKIIUH OTHON TepeMeHHON
Ymeer Ymeer YMmeer [Ipn
periaTh pemiath pemiaTth peleHun
MareMaTUd | OCHOBHBIE | TUTIOBBIE | TUIIOBBIX
ecKue MaTeMaTH | MaTeMaTH | MaTeMaTH
3a/1au, HE | YeCKHe YECKUE YEeCKUX
JOTTYCKaeT | 3a7aud, 3a/1a4w, 3ama4
91115 () 3 JIOMyCKaeT | AOIMYCKAaeT | AO0ImycKae
HEOONBIIN | MHOTO T TpyObIe
€ OMIMOKK | OIUOOK OIMOKHU
BJIQJICTh. OCHOBHBIMH METOJIaMHU PEIICHHS 3a/1a4d TeOpuu (yHKITUU
OJIHOY IIEPEMEHHOU
Brnageer | Brmageer Bnaneer He
Pas3IUYHBI | OCHOBHBIM EeKOTOpHM BITa/IeeT
MU u TrmoBEMy | METOAAMH
METOJAMH | METOMAMH | \\ororayy, | PELLICHNA
pelieHuss | perieHus ——— 3ajad,
3aj1a4, He | 3a1ad4, saau, JIOITyCKae
JIOITYCKAaeT | JIOMyCKaeT fomycKaeT T TpyObIe
01112 (03 MeEJIKHe OIMOKHU
MHOTO
OIINOKH OITHGOK
OI1IK-2.4 3HATH: METOJIbI MATEMAaTUYECKOTO U (PU3MUECKOTO MOJICITUPOBAHHSI,
METOJIbI PEIICHUS CHCTEM YPaBHEHHH, TPOBEPKH aJCKBATHOCTH
MoOJIeTIel, He JOIMYyCKaTh OTHOOK




3Haer 3Haer [Tmoxo YpoBeHb
METO/TBI METO/TBI 3HaeT 3HAHUSA
MaTeMaTH | MaTeéMaTd | METOJbI HUKE
YeCKOTO0 U | YECKOTO H | MaTeMaTH | MHHHMAJ
¢usznveck | puMyecKk | YECKOro M | BHOTO,
oro oro dusnyeck | gomyckae
MOJIETIUPO | MOZAEIUPO | OTO T rpyoOble
BaHU, BaHU, MOJICTHPO | OIIUOKH
METO/IBI METO/IBI BaHUs,
pelleHus | pelIeHHUsT | METOJbI
CUCTEM CUCTEM pelieHus
YpaBHEHH | YPaBHEHH | CHCTEM
U, He W, MOXET | ypaBHCHH
JIOIyCKaeT | JOIyCTUTh | H,
omunboK HECKOJIbKO | JIOMyCKaeT
HEerpyObIX | MHOXECTBO
01115 () 3 MEJIKUX
01115 (0
YMETh: pelIaTh CTAHJAPTHBIC 337]a91 TPOPECCHOHATEHOM
NEesTeNbHOCTU C IPUMEHEHNEM 3HAHHUM €CTECTBEHHBIX HayK
Ymeer Ymeer YMmeer IIpn
pemiaTh pemiathb pemiaTth pelieHun
MareMaTU4 | OCHOBHbBIE | TUTIOBBIE | THIIOBBIX
ecKue MareMard | MaTeMaTu | 3aja4y
3a/layd, HE | YeCKM € | YeCKH € | JIOIyCKae
JIOTTYCKaeT | 3a7aud, 3a/a4w, T rpyObIe
01115 () 3 JOMyCKaeT | JAOIMYyCKaeT | OMUOKU
HEOOJIBIIK | MHOTO
€ OMIMOKK | OIIHUOOK

BJIAACTH: METOAAaMU MAaTEMATHYCCKOT'O U (1)1/131/1‘1601(01"0
MOJEJIMPOBAHNUS, METOAAMH PEILIEHUS CUCTEM YPABHEHUMN, TPOBEPKOU
ACKBAaTHOCTHU MOJIEIIEN

Brnanmeer Bnaneet Bnaneer He
pa3InYHBl | OCHOBHBIM EeKOTOpHM BJIaJCET
MU " METOIAMHA
TUIOBBIMA erona
METOZIAMH | METOAMH | oo | PELICHHS
[ICHUS [ICHUS q
perire perire —— 3amay,
3a7a4, He | 3a1ad4, sanau JIOTyCKae
b
OIIYCKaeT OIIYCKaET T TpyObIE
A y6 Aoy JIOIyCKaeT p6y
OLINO0OK MEJIKHUE OLINBKH OIIMOKHU
OIINOKH

OI1K-2.5

3HATh: MIPUHIIUIEI (PU3UUECKOTO MOACTUPOBAHUS XUMHUKO-
TEXHOJIOTUYECKUX MPOLECCOB, METO/Abl HOCTPOCHUS SIMITMPUUECKUX
(craTucTHUYECKUX) U PU3UKO-XUMHUECKUX(TEOPETHUECKUX ) MOJIeTeH

XUMHKO-TEXHOJIOTMYCCKUX ITPOIECCCOB




3Haer 3Haer [Tmoxo YpoBeHn
3aKOHBI 3aKOHBI 3HAeT 3HAHUI
COXpaHEHH | COXpPAaHEH | 3aKOHBI HIDKE
1H us U | COXpaHCHHU | MUHUMAJ
HpEBpallieH | MpeBpaiie | s U | BHOTO
st HUS npespaimie | TpeOboBaH
SHEPrUU SHEPrUU HUS s,
IPUMCHUTE | IPUMEHUT | SHEPTUH JOITyCKaeT
JBHO K eIbHO K | IPUMEHUT | rpyObIe
CHUCTeMaM | CUCTEMaM | €IbHO K | OIIMOKH
nepefayn | mepeadd | cucreMam
u u nepeaayn
Tpanchop | Tpanchop | u
MaIu MaIu Tpancgop
TEIUIOTHI, | TEIUIOTHI, | MaIUH
KaJOpHyeC | KaJlopU4eC | TETUIOTHI,
KHe U KHe U | KaJopuyec
NEPEHOCH | MEPEHOCHBI | Kue u
bIC ¢ CBOICTBa | MIEPCHOCH
CBOICTBa | BELIECTB ble
BCIIIECTB NPUMEHHUT | CBOWCTBA
IPUMEHHUTE | €IbHO K | BEIIECTB
JIBHO K | paboynM | IPUMEHUT
pabounm TeIam eIpbHO K
Tenam TEIUIOBBIX | PabOYrM
TEIUIOBBIX | MAllIMH U | TeJIaM
MallliH ¥ | TEIUIOHOC | TEIUIOBBIX
TCIUIOHOCH | MTEJIS M, | MAIIMH |
TEJISIM, JMHAMUYE | TEIUIOHOCH
JUHAMHUYE | CKHE TEJSM,
CKHe MPOIECChl | JMHAMMYE
IPOIECChl | U IHUKIBI | CKUE
U IUKIBI | Ipeodpa3o | mpoIecCh
npeoOpa3o | BaHUS U IUKIIBI
BaHUs SHEpPruM, | mpeodpazo
DHEPTUH, | MPOTEKA0 | BaHUS
NpOTeKaro | Iue B | DHEPTHH,
ue B | TEIUIO- IPOTEKAFO
TEIUIOo- TEXHUUYECK | IIHe B
TEXHUYECK | UX TETIO-
ux YCTAHOBKA | TEXHHYECK
yCTaHOBKA | X, pH | UX
X 0e3 | oTBeTE yCTaHOBKa
01112 (03 MOJKET X 0e3
JIOMTYCTUTh | OLITHOOK
HECKOJIBKO
HErpyObIX
01112 (03

YMCTh: IPUMCHATH MCTOABI BBIYHUCIUTEIIFHON MaTeMaTHUKH U
MaTEeMaTHISCKOM CTaTHCTUKH A p€IICHUA KOHKPETHBIX 3a/1a4
pacyeTa, IpOCKTUPOBAHWA, MOACIIMPOBAHN, I/IILCHTI/I(I)I/IKaI_[I/II/I u
OINTUMHU3ALIMHA ITPOLICCCOB XHUMHYECKON TEXHOJIOTHH




JemoHcTp
upyer
yMEHUe
PUMCHSIT
b
¢buznueck
Ue 3aKOHBI
JUISL
peleHHs
3aaq
TEeopeTHYe
CKOTO,
IKCIIEPUM
CHTAJILHOT
0 U
MIPUKJIAH
oro
Xapakrepa,
HE
JIOITYCKaeT
OIIMOOK.

JemoHcTp
upyer
yYMEHHE
NPUMEHSTH
buzruecKu
€ 3aKOHBI
TUTst
pelieHus
3aja4
TEOpeTHYe
CKOTO,
IKCIIEPUME
HTaJILHOTO
u
MPUKJIAIH
oro
XapakTepa
, pemaer
TUTIOBBIC
3aJ1a4m ¢
MUHHMAJTb
HBIMHU
ommroOKaMu

YacTtrnyHO
JIEMOHCTP

upyeT
yMEHHE

TEOPETUYECK

oro
IKCIIEpUME
HTAJILHOTO
u
TPHKITaTH
oro
xXapakTepa
, pemaer
THUIIOBBIE
3a7a4M, HO
JIOITYCKaeT
MHOTO
OIINOOK.
3amanus
BBIIIOJIHEH
Bl HE B
IIOJIHOM
o0BeME.

[Ipu
pelIeHu
THUTIOBBIX
3agad  He
JIEMOHCTP
Upyer
chopmup
OBAaHHOE
yMEHHE
MPUMEHST
b
¢buznueck
M€3aKOHBI
JUIs
pereHus
3a1a4
TEOpeTHYC
CKOTO,
IKCIIEPUM
EHTaJILHO
ro
UITPUKIIA]
HOTO
XapakTepa

BJIAJICTh: METOJaMH pPa3paboTKu OOOOIIEHHBIX BapHUAHTOB PEIICHHUS
npo0JIeMbl B YCIOBHUAX MHOIOKPUTEPUAILHOCTH, HEONPEIEIEHHOCTH,
IJIAaHUPOBAaHUA, pCaIM3alii IIPOCKTa MCTOJaMU MaTeMaTH4YeCcKOM
CTaTUCTUKU JJIs1 OOpaOOTKU pe3y/lbTaTOB AaKTUBHBIX W IAaCCHBHBIX

OKCHEPUMEHTOB,  MaKeTaMW  MPUKIAAHBIX  [pPOrpaMM s
MOJIETIMPOBAHMSI XUMHKO-TEXHOJIOTHYECKUX IIPOLIECCOB

IIponemoHct| I[Iponemon | Mmeercs He
[PUPOBaHbl | CTPUPOBAH | MUHUMalb | IIPOJIEMOH
HaBbIKU bl 0a30Bble | HbIH CTpHUpOBa
TepMOIUHAM| HaBbIKU Habop H bl
MYECKOTO TEPMOJUH | HAaBBIKOB | 0a30BbIE
aHanu3a aMH4ECKOT | IS HaBBIKH,
pabounx 0 aHAJIM3a | PELICHUs | JOMYyIIEeH
MPOIIECCOB B| pabounx CTaHJapTH | bI TPyOBIC
TEIUIOBBIX | MPOLECCOB | BIX 3a/ad, | OIIHUOKHU
MalivHax, | B MHOTO
OIpe/Ie/ICHH | TEIUIOBBIX | OIIMOOK
5T MalllHax,
[apamMeTpoB | OTPE/ICIICH
ux paloThl, U
TEeILIOBOM rapameTp
hddexTrBHOC| OB MX
TH, 6e3 padoTHI,
OmHMOOK  W| TEIJIOBOM
HenoyeroB | dpdexTus

HOCTH,

JIOTIYIIIEH

pan

MEJKUX

OIIMO0K




OIIK-2.10

BHATH: MPHUHIUIIBEI pa6OTI>I XHMHUKO-TCXHOJIOTHYCCKHUX CUCTEM U
AIIapaToB, a4 TAKIKC MMPOTCKAIOIIHEC B UX 3JICMCHTAaX MPOILCCChHI ITPpU
TEXHOJOTHYCCKOM PEXKUME

3Haer 3Haer 3Haer YpoBeHb
IPUHLMIBI | IPUHLMIIBI | IPUHLMIIBL | 3HAHUIMA
paboTsl paboTsl paboThI HIDKE
XTCn XTCn XTCn MUHHMAIT
anmapaToB | annapaToB | anmnapaTtoB | pyprx
,a ,ATAKKE |, ATAKKE | pheGopan
TaK¥Ke NPOTEKAIo | MPOTEKAKO | 1wy
npoTeKarou] IUe B UX | M€ B UX |
ue B UX JNIEMEHTAX | SNEMEHTaxX | .
3JIeMeHTax | MPOLECChl | MMPOLCCChI pr6BIe
nporeccel | IpA Inpu OIINGKIL
npu TEXHOJIOTH | TEXHOJIOTH
TexHojorny 4Y€CKOM YECKOM
€CKOM PEXUME. PEXKUME.
peXHMeE. IIpn Homyckaet
He OTBETE MHOKECTB
fomyckaer | MOKET 0 MEJIKUX
ommu6ok. | AOIMYCTUTH | OHIMOOK.

HECKOJIBKO

HEerpyObIX

OIINOOK.

[YMETh: paCCUMTHIBATh OCHOBHBIE MTOKA3aTeNH (TIapaMeTphl) paboThI
ycranoBok XTC u anmapaToB, a Takke OLIEHUBATh X dPPEKTUBHOCTH

Ymeer
PacCUUTHIB
aThb
OCHOBHBIC
noKasare
u
(mapameTtp
bI) paboTHI
YCTaHOBOK
XTCn
armaparos
, @ TAKXKe
OLIEHUBATh
ux
3pdeKTHB
HocTb. He
JIOITyCKaeT
OLINOOK.

Ymeer
PacCUUTHIB
aThb
OCHOBHBIC
noKasare
u
(mapametp
bI) paboTHI
YCTaHOBOK
XTCn
armaparos
, @ TAKXKe
OLIEHUBATh
ux
3pdexTHB
HOCTb.
Pemaer
3a71auul ¢
MUHHMAaJTh
HBIMU
omnOKaMu

Ymeer
PaCCUUTHIB
aTb
OCHOBHBIE
HoKazarel
u
(mapametp
bI) paboTHI
YCTaHOBOK
XTCn
anrmaparoB
, & TAKXKe
OLIEHUBATh
uxX

3¢ dexTuB
HOCTb.
Pemraer
TUIIOBbIE
3a1a4m,
JIOMyCKaeT
MHOT'O
MEJIKHX
OLINOOK.

He
chopmup
OBaHO
yMeHHue
pacCUUTHI
BaTh
OCHOBHbIE
HoKazarel
"
(mapamet
pb1)
paboTsl
YCTaHOBO
kK XTCu
anrnaparo
B, a TAK)Xe
OLICHUBAT
b UX

3¢ dexTuB
HOCTb.
Homyckae
T IIpU
peleHnn
THITOBBIX
3a1a4
rpyOsbie
OIHUOKH.

BJIAZICTh: MCTOAUKAMHU PACUCTa XTCmn aIrrapaToB U UX 3JICMCHTOB




IIponemon | IIpogemon | Ilpogemonc| He
CTPUPOBAH | CTPUPOBAH | TPUPOBAHKI | IPOJIEMOH
bl HaBBIKM | bl 0a30BbIC | MUHUMAJIbH| CTPUPOBA
BJIQJICHUSl | HAaBBIKU bI€ HABBIKY | HBI
METOJMKA | BIAJEHUS | BIaJICHUS | HABBIKU
MU METOJMKA | METOAMKAM | BIaJIECHUsS
pacuera MU U pacyera | METOIUKa
XTCu pacuera XTCu MU
anmaparoB | XTCu arnraparoB | pacuera
U HX anmnaparoB | ¥ ux XTCnu
AJIEMEHTOB | U UX 3JICMEHTOB. | aIlllapaTo
AJIEMEHTOB B U HX
3JIEMEHTO
B.
OnecHOYHEBIC MaTepHaJIbl TS OPOBEACHUS  TEKYLICTO  KOHTPOJA H

MIPOMEKYTOYHOM aTTecTauuu npuBeAcHbl B [lpunoxkenun Kk pabodeil mporpamMme
JUCIUIUIAHBI.

5. YueOHO-MeToaU4YecKOe U HH(OPMALHMOHHOE 00ecTiedeHHe TUCITUTLTNHBI

5.1. YueOHO-MeTOAUYECKOE OOeceUeHne

5.1.1. OcHoBHas nuTEpaTypa

1. Kynunos U. B., Kynunos B. A., Epemun A. B., Konecaukos C. B.
MaremaTuueckoe MOAEIUPOBAHUE THAPOJUHAMUKY U TEMNIOOOMEH a B ABMKYLIUXCS
xuakoctsx. - CI10.: Jlans, 2015 URL: https://e.lanb o ok.com/boo k/ 56168

2. I'ymepoB A. M. MateMaTuyeckoe MOAEIUPOBAHNE XUMUKO-TEXHOJIOTMYECKUX
nporeccoB. - CI16.: JTans, 2014 URL: https://e.lanb o ok.com/boo k/ 41014

3. Beicoukuii JI. U., Konepuuk I'. P., Beiconkuit 1. C. Maremaruueckoe u
(du3nuecKkoe MOAEIMPOBAHUE MOTEHIIMAIBHBIX TeUeHU KuakocTu. - CI16.: Jlanb, 2014
URL.: https://e.lanb o ok.com/boo k/ 44842

5.1.2. JlonosHuTENBHAS JIATEPATYPA

1. Kacatkun A. I'. OCHOBHBIE ITPOLIECCHI M anmapaTbl XUMAYECKOW TEXHOJIOTHH. -
M.: AnpauaC, 2006

2. CamonmoB H. A. Ilpumepsl
MOJEJIMPOBAHUE XUMUKO-TeXHOJornyeckux mpoueccos". - CII6.: Jlans, 2013 URL:
https://e.lanbo ok.com/book/ 37356

3. KoBanmenko A. B., V3nenoBa A. M., YprenoB M. X., Hukonenko B. B.
Marematnyeckoe MOJEIUPOBAHUE  (DUUKO-XMMHUYECKHMX TPOLECCOB B  cpele
ComsolMultiphysics 5.2. - CII6.: Jlans, 2017 URL: https://e.lanbo ok.com/book/ 93695

5.2.

5.2.1.

DIJIEKTPOHHAs CChUIKA: « MoaennpoBaHne XUMHUKO-TEXHOJIOTUYECKHUX ITPOLIECCOB

M 3amadd 1o Kypey 'Marematmyeckoe

NupopmannonHoe odecneyeHue
DONEeKTPOHHBIE 1 HHTEPHET-PECYPCHI

U TIPOLIECCOB ONTUMM3ALIUU B CUCTEMAX» (BUJACOYPOKH) -
https://Ims.kgeu.ru/course/view.ph p?id=482

5.2.2. Tlpodeccuonanpupie 0a3bl gaHHBIX [ HHGOpMaAIMOHHO-CIIPABOYHBIE
CHCTEMBI

OnekrponHas oudnroreka quccepraiuii (PI'B) - diss.rsl.ru

Hayunas snextponnas ouonmuoreka eLIBRARY.RU - http://elibrary.ru


http://elibrary.ru/

HarronanbHas snekrponnas oubaroreka (HOB) - https://rusneb.ru/

Texuuueckast oudauoreka - http://techlibrary.ru

NCC «Konekew/«Texakcnept» - http://app.kgeu.local/Home/Ap ps

5.2.3. JIuieH3uoHHOE ¥ CBOOOJHO PACIIPOCTPAHIEMOE IIPOrPaMMHOE
oOecrieueHue TUCITUTLTHHBI

Office Professional Plus 2007 Windous32 Russian DiskKit MVL CD - ITaker
POTPAMMHBIX TPOJYKTOB COAEPKAIINI B cebe He0OX0aUMbIe O(DHUCHBIC TPOTPAMMBI

Windows 7 ITpodeccronanshas (ceptuduuupoBannas PCTIK) -
[Tomp30BaTeNbCKast OMIEPAIMOHHAS CHCTEMA

Bpay3zep Chrome - Cucrema novicka HHGOPMAIIUU B CETH HHTEPHET

LMS Moodle - TIO mns 3hdekTUBHOrO OHJIAWH- B3aUMOICHCTBHS
Ipero1aBaTeNsl U CTy/ICHTa

MATLAB Academic new Product From 10 to 24 Group Licenses (per License)
- [TakeT MpUKIaIHBIX MPOTPAMM ISl PEIICHUS 33]a9 TEXHUICCKUX BBIYHACICHHM.

6. MartepuajibHO-TEXHHYECKOE 0O0ecrnedeHne TUCUMILINHBI

HanmMeHoBanue Buia HaumenoBanue yuebHOi
yueOHOH paboThI ayJUTOPHH, [epedeHb HEOOXOAMMOTO 00OPYAOBAHUS U
CIIEIUANTU3TPOBAHHOU TEXHUUYECKHUX CPEACTB 00yUCHHUS
naboparopuu
Jlexnnu YyeOHas ayAuTOpHs ISt Jlocka ayIuTOpHAsI, MPOEKTOP
NPOBE/ICHUS 3aHATHH MYJIbTUMEIUNHBIN, JKpaH, [IEPEHOCHOE
JIEKLIMOHHOT'O TUIa 060pyI0BaHNE HOYTOYK.
[IpakTnueckue Yuebnas  ayguropus  aad | Jlocka ayauTopHasd, IIPOEKTOP
3aHATUA IPOBE/ICHUSA 3aHATHH | MyJIbTUMEIUNHBIN, DKpaH, [IEPEHOCHOE
CEMUHApCKOro THIIA, | oGOpyHOBAHHE HOYTOYK.
rpYyIIIOBBIX n WHAWBUAY-
AJIBHBIX KOHcyHBTaHHﬁ,
TEKYUICTO KOHTPOJIA u
MPOMEKYTOYHOM aTTecTaluu
CamocrositenpHast | KommbrorepHbiii kiace ¢ Mono6mok (30 mrT.), mpoeKTop, 3KpaH
padora BbIXOJIOM B MHTEpHET
CrenmanusupoBaHHas MeOelb, KOMITbIOTEpPHAsI
q . TEXHHKA C BO3MOYKHOCTBIO BbIX0Ja B MIHTEpHET
WTAJIbHBIN 3al
e —— u o6ecnequIiIeM Joctyna B OUOC, skpaH,
MYJIBTUMEAUNHBIA TPOEKTOP, MPOrPAMMHOE
o0ecrnieueHue

7. Oco0eHHOCTH OpraHu3alvu 00pa3oBaTeJbLHON eATEJbHOCTH JIsl JIUIL C
OrpaHMYEeHHBIMHM BO3MOKHOCTSIMU 3/I0POBbSI 1 HHBAJIH/I0B

Jlunia ¢ orpaHUYEHHBIMH BO3MOXXHOCTSAMH 370poBbsi (OB3) u vHBaMABl UMEIOT
BO3MOXKHOCTh O€CIIPEIISITCTBEHHO TepeMeNIaTbcss W3 OJHOrO  y4eOHO-1a00paTopHOTro
KOpIyca B JIpYroid, TOJHSATHCS Ha BCE JTAKHU Y4eOHO-ITa0OpaTOPHBIX KOPITYCOB,
3aHUMAaTbCs B  Y4EOHBIX MW  HMHBIX TIOMEIIEHUSX C  Y4eToM OcoOeHHOCTel


http://techlibrary.ru/
http://app.kgeu.local/Home/Ap

NCUXO(PU3UUECKOTO PA3BUTHSI U COCTOSTHUS 3/I0POBBS.

Jns oOyuenuss yun ¢ OB3 u MHBaNIMIOB, MMEIONIMX HAPYILIEHUS OMOPHO-
JIBUTATEJILHOTO armapara, OOecrneueHbl YCIOBUSI OECHpensSTCTBEHHOIO JIOCTYINa BO
Bce yueOHble momeineHus. Mudopmaiuss o CHelualibHbIX YCIOBUSX, CO3JaHHBIX JIs
oOyuarommuxcss ¢ OB3 u wuHBaIMIOB, pa3MelieHa Ha caiiTe YHUBEpCHUTETa
www//kgeu.ru. Mimeercsi BO3SMOXHOCTh OKa3aHHs TCXHUYECKOW MOMOIIM aCCUCTCHTOM, a
TaKXke YCIyT CypJIONEepeBOAUMKOB U TU(DIOCYPA0NEPEBOTIUKOB.

Jlns apanrtanuu K BochpusaTuio guiamu ¢ OB3 u uHBanumaMu ¢ HapylmIEHHBIM
CIIyXOM CIIPaBOYHOTO, Yy4yeOHOro wmaTepuaga MO JUCHUIUIMHE O0EeCIeunBarOTCs
CJIEIYIOUTUE YCIOBHUS:

- JUIsl JIydilled OpMEHTAllUU B ayJIMTOPUH, IPUMEHSIOTCS CUTHAJBI OTIOBEIICHHUS
0 HayaJsle U KOHIIE 3aHATHS (CJIOBO «3BOHOKY IMUILETCS Ha JIOCKE);

- BHHMMaH#e cjabociplamero oOydJaronerocss MpPUBIEKACTCS —IEJaroroM
KECTOM (Ha TUIEHO KJIAJIETCSl PyKa, OCYIIECTBIISETCS HEPE3KOE MOXJIONbIBAaHHE);

- pasroBapuBas C OOYyYalolUMCS, TMEJAaroru4eckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMHU TPEIJIOKEHUSIMU, OOecreyrBasi BO3MOKHOCTh
YTEHUS 110 Ty0aMm.

KowMmrieHncaruss  3aTpyAHEHH pEUYeBOrO0 M HMHTEJUICKTYaJbHOTO  Pa3BUTHS
cJ1a00CIBIIIAMX 00yUYaIOIIUXCS IPOBOAUTCS ITyTEM:

- HCIIOJIb30BaHUS CXEM, JHarpamMM, PUCYHKOB, KOMIBIOTEPHBIX MpPE3CHTAIMM C
TUMNEPCChUIKAaMU, KOMMEHTHPYIOITUMHU OTJCIbHbIE KOMIIOHEHTHI H300paXkeHMUS;

- PEryJsIpHOTO TPUMEHEHUS yINpaXHEHUH Ha Tpaduueckoe BbIJCICHUE
CYIIIECTBEHHBIX MMPU3HAKOB MPEAMETOB U SBJICHUIA;

- obecrieueHuss BO3MOKHOCTH JUIE  OOYYarOIIETOCS  TMOJYYUTh  aJIPECHYIO
KOHCYJIBTAITMIO 10 3JIEKTPOHHOM MOYTE MO0 MEpPEe HEOOXOAUMOCTH.

Jlnst agantanuu K Bocnpusatuio juramu ¢ OB3 u uHBaiMgamMu ¢ HapylnieHUSIMU
3peHHUs CIPaBOYHOT0, Y4EOHOTO, MPOCBETUTEIHLCKOIO MaTepuaia, MpeayCMOTPEHHOTO
oOpa3oBaTeIbHOW MPOTPAaMMOM 1O  BBHIOPAHHOMY  HAMpaBIIEHUIO  TOATOTOBKH,
00ecreunBaroTCs CIEAYIOLINE YCIOBUS:

- BeleTcs ajanTtanus opUIUAILHOTO caiita B ceTd HTEpHET ¢ yueToM 0COObIX
noTpeOHOCTEeH MHBAIKMIOB IO 3PEHHI0, 00€CTeUMBAETCS HAIM4YME KPYMHOIIPU(TOBOMH
CIPaBOYHOM MH(OPMAITUH O PACTICAHUH YYCOHBIX 3aHITHIA;

- TeJaroruyeckuii pabOTHUK, €ro cobeceMHWK (MpuU HEOOXOIUMOCTH),
MPUCYTCTBYIONME HA 3aHATHHU, MPEACTABISIOTCS OOYYaIONIUMCS, MPU STOM KaXKIbIA
pa3 Ha3bIBAETCA TOT, K KOMY TMEJarOrM4eCcKuii pabOTHUK 0OpaIaeTcs;

- JICUCTBUS, KECTHl, NMEPEMEIICHUS IEJarorH4eckoro pabOTHUKA KOPOTKO H
SICHO KOMMEHTHUPYIOTCS,

- mevyaTHas wuH(OpMaIuMs mpenocTaBiuseTca KpymHbIM - mpudrom (oT 18
MTYHKTOB), TOTAJILHO O3BYyYHBACTCS;

- o0ecneunBaeTcsi HEOOXOIUMBIN YPOBEHb OCBELICHHOCTH ITOMEIIECHUH;

- TIPEIOCTaBISIETCS BO3MOXXHOCTh HCIOJIb30BaTh KOMITBIOTEPHI BO  BpEMs
3aHSTHI U TIPaBO 3aIUCH O0BSICHEHUH Ha TUKTOMOH (T10 KEJIaHUI0 00YUaIONTUXCs).

dopma  NpOBEACHUSA  TEKYIIEW W  MNPOMEXKYTOYHOM  aTTeCTalMu  JUIs


http://www.kgeu.ru/

oOyuvaronuxcss ¢ OB3 v MHBaNMIOB OIpeAensercs IMelarori4eckuM paOOTHUKOM B
COOTBETCTBUU C YyuyeOHBIM IutaHoM. [Ipum HeoOxomumocTu oOyuaromemycs ¢ OB3,
UHBAJIMAY C Y4YE€TOM HUX WHIUBUIYAIbHBIX MNCUXO(PU3HUECKHX OCOOCHHOCTEH aeTcs
BO3MOKHOCTb TMPOUTH MPOMEKYTOUHYIO aTTECTallMI0 YCTHO, MUCBMEHHO Ha Oymare,
NUCHMEHHO Ha KOMIIbIOTEpE, B (popMe TECTHUPOBAHUS U T.I., JIMOO MPEAOCTaBISAETCS
JOTOJIHUTEIIbHOE BpEMs JIJIsl TIOATOTOBKH OTBETA.

8. Meroanueckne peKoMeHIAUMHU [JI TpenogaBaresieil M0 OPraHu3anMu
BOCIIUTATEJILHOM PA00OTHI ¢ 00Yy4AIOIMMHUCH.

Metonnyeckoe obecrieueHUE Mpoliecca BOCIUTAHUS OOYYAIOIIUXCS BBICTYHACT
OIHUIM M3  ONpeAesaiommx  (aKTOpoB  BBICOKOTO  KayecTBa  OOpa3oBaHUS.
[IpenonaBarens By3a, JEMOHCTPUPYS BBHICOKUH MPO(ecCHOHATN3M, SPYAUIINIO, YETKYIO
TPAKIAHCKYI0 TMO3ULHUI0, CaMOAUCUUIUIMHY, TBOPYECKMH MOIXOJ B  PEIICHHUU
npodeccuoHaNbHBIX 3a/ad, B XoJ€ 00Opa30oBaTeJIbHOrO Tpoliecca CHOCOOCTBYET
(bopMUPOBaHUIO TAPMOHUYHOMN JIMYHOCTH.

[Ipn peanuzanu  JUCHUIUIMHBI  MPENOJABATENIb  MOXET  HCIOJIb30BATh
CJIEITYIOITUE METO bl BOCITUTATEIILHON paOOTHI:

- MeToAbl (OPMHUPOBAHMS CO3HAHUS JIMYHOCTU (Oecena, AMCIYT, BHYIICHUE,
UHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, TMPUMEP, CAMOKOHTPOJb, pacckas3, COBET,
yOeXKJICHHE | JIp.);

- METOJIbl OpraHU3alMU JEATEIBbHOCTH U (OPMUPOBAHUS OIBITA MOBEICHUS
(3amanue, OOIIECTBEHHOE MHEHHE, IMeJarorudeckoe TpeboBaHHE, TOpPYUYCHUE,
npuydYeHHUe, CO3JaHNE BOCIIUTHIBAIOIINX CUTYaAIlUH, TPEHUHT, YIPAKHEHUE, U JIp.);

- METOJbl MOTHBAIMM JESATEIHHOCTH M TOBeACHUS (000peHUE, TOOIIPEeHUE
COLMAJIBHOW aKTUBHOCTH, IIOPULIAHKUE, CO3JAHMUE CUTYAIMH yCIIeXa, CO3/IaHUE CUTyaluu
JUTS1 SMOLIMOHAJIBHO-HPABCTBEHHBIX MEPEKUBAHUM, COPEBHOBAHHE H JIP.)

[Ipy  peanuzauuu  AWCHUIUIMHBI  MPENOJABATENIb  JIOKEH  YyUUTHIBATH
CJEYIOIINE HAPABJICHUS BOCIIUTATEILHON AESTEIbHOCTH:

I pasicoanckoe u nampuomuueckoe 6ocnumanue:

- ¢opMHupOBaHHE Y OOYYaIOIIUXCSA IIEJIOCTHOTO MHPOBO33PEHHS, POCCHUHCKOM
UJICHTUYHOCTH, YBOKEHUS K CBOEH ceMbe, OOIIEeCTBY, TOCYAapPCTBY, MIPUHSATHIM B CEMbE U
OOIIIECTBE TyXOBHO-HPABCTBEHHBIM M COIMOKYJITYPHBIM IICHHOCTSIM, K HAIlMOHATBHOMY,
KyJbTYPHOMY M HUCTOPHYECKOMY Haclenauto, (HOpMUpOBaHHE CTPEMIICHHUS K €ro
COXPaHEHHIO U Pa3BUTHIO;

- (opmupoBaHre y 0OYJarONMXCS aKTHBHOW TPAYKIAHCKOW TO3UIIMU, OCHOBAHHOM
Ha TPAJAMIMOHHBIX KYJIBTYPHBIX, JAYXOBHBIX M HPABCTBEHHBIX LIEHHOCTSIX POCCHUICKOIO
oOmiecTBa, Uil TOBBIIIEHUS CIOCOOHOCTM  OTBETCTBEHHO PEaM30BBIBATH  CBOM
KOHCTUTYIIMOHHBIC ITPaBa U 00SI3aHHOCTH;

- pa3BUTHE MPABOBOW W TOJUTHYECKONW KYJIbTYPhl OOYYAIOIIMXCS, PACITUPECHUE
KOHCTPYKTUBHOTO Y4YacTWUs B TMPUHATHH PEUICHUH, 3aTparvBalolMX HUX I[paBa H
WHTEPECHl, B TOM YHCJIE B Pa3IUYHBIX (opMax caMOOpraHU3allid, CAMOYIPABIICHUS,
OOIIECTBEHHO-3HAYUMOM JIESITEILHOCTH;

- (QopmMupoBaHHE€ MOTHBOB, HPABCTBEHHBIX H CMBICJIOBBIX YCTaHOBOK
JMYHOCTH, MO3BOJISFOLIIX MPOTHUBOCTOSITH AKCTPEMU3MY, KceHopooum,



TUCKPUMHMHAIIMK  TI0  COLUMAJBbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAJILHBIM
IMpU3HAKaM, MEXKITHUYECKOM M MEKKOH(PECCHOHAIBHOU HETEPIUMOCTH, JPYTUM
HETaTUBHBIM COITUATIBHBIM SIBJICHUSIM.

Jlyxoeno-upascmeennoe socnumanue:

- BOCIHUTaHHWE YYBCTBAa JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTJIMBOCTH,
YBOKCHUSI K POJIUTEIISIM, YIUTEIISIM, JIFOJISIM CTapIIIero MOKOJICHHUS;

- ¢dopMHUpOBaHUE TPHUHIMIIOB KOJJIEKTMBHM3MA M  COJMJIAPHOCTH, JyXa
MUJIOCEPJIUST M COCTPAJlaHusl, TMPUBBIUKK 3a00TUTHCA O JIIOMASX, HAXOMSIIUXCA B
TPYJAHOU )KU3HEHHON CUTYallUH;

- ¢dopMHpPOBAHUE COJUAAPHOCTH M YYBCTBA COLMAIBHOM OTBETCTBEHHOCTH IO
OTHOIIICHUIO K JIOJSIM C OTPaHUYEHHBIMH BO3MOXKHOCTSMH 3J0POBbS, IPEOJIOJICHHE
IICUXOJIOTHYECKUX  OaphepoB IO OTHONIEHHWIO K JIIOASIM €  OIPaHHUYCHHBIMH
BO3MOKHOCTSIMU;

- (opmupoBaHHE SMOIMOHAJIBHO HACBHIIIEHHOTO M JIyXOBHO BO3BBIIIEHHOTO
OTHOILIEHUSI K MHUPY, CIIOCOOHOCTH W YMEHUS TepenaBaTh IPYT'MM CBOM ICTETUYECKUUN
OTIBIT.

Kynomypno-npoceemumenvckoe socnumanue:

- (opmMupoBaHHE CTETUUECKON KAPTUHBI MUPA;

- (opmupoBaHue yBaXXKEHUSI K KyJIbTYPHBIM IIEHHOCTSM POJHOTO TOpoja, Kpasi,
CTpaHBbI;

- TOBBIIICHHE MTO3HABATEILHON AKTUBHOCTH 00YYaIONUXCS.

Hayuno-obpazosamenvhoe socnumanue:

- ¢dopMHpoBaHHUE Yy 00YUYaAIOIIMXCS HAYYHOTO MUPOBO33PCHHS;

- (opmupoBaHue yMEHUS MOTy4aTh 3HAHUS;

- (opmMupoBaHHE HABBHIKOB aHajIM3a W CHHTe3a MHGOpPMAIMMU, B TOM YHUCIE B
npodeccuoHaIbHOM 001acTH.
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O1ieHOYHbIE MaTepUaITbl MO AUCHUILTHHE «MOETUPOBaHNE XUMHUKO-TEXHOJIOTHUECKUX
MPOIIECCOBY MPEAHA3HAUCHBI IS OIICHUBAHUS PE3YJIbTaTOB O0yUEHHS Ha COOTBETCTBHE
MHIUKATOpaM JOCTHKEHHUST KOMITETEHITHIA.

OueHuBaHue pe3yJabTaTOB OOY4YEHUS MO AWCIMIUIMHE OCYIIECTBIISIETCS B
pamkax Ttekymiero koHTpoist (TK) u mpomexyTouHOW aTTecTallid, MPOBOIUMBIX II0
oanpHO-peiiTuHroBoii cucreme (bPC).

1.TexHoJsiornyeckasi Kapra
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Paszgen 1. «MeToabl TK1 | 30 | 0-25 55 30-55
MOJIEITUPOBAHUS»
VCTHBIH ompoc 15 | 15
KonrponbHas padora 15 | 10
IIpome:xxyTouHas aTTecTanust oM 0-45
(3auer, ’3x3ameH, KII, KP)
3azaHue MPOMEXKYTOUHOU 0-15
aTTeCTalluH
B nucemenHo# gpopme o 0-30
oumneram




1. OueHo4HbIE MATEPUAJIBI TEKYILIET0 KOHTPOJIS M IIPOMEKYTOYHOM aTTecTaluu
IlTkana OLEHKHU pe3ysIbTaTOB 00YUYEHHs 10 JUCLIMILIIMHE:

YpoBeHb CHOPMUPOBAHHOCTH
WHJIMKATOPa KOMITCTCHITUH

Bricokuit Cpenuuit Hixe Hwuzkui
3ariaHu- CpeAHEro
Koz Kon POBaHHBIC o7 85 10 100| oT 70 10 84 | 0T 55 10 69 | 0T 0 10 54
KOMIIe- | HMHJAUKaTopa pe3yabTaThl
TEHIMU | KOMIIETEHIIUK | OOYUYEHHUS 10 Illkana oneHuBaHus
VCITUTLTNHE HEY/I0B-
A OTJIMYHO XOPOIIO YAOBJICT HGT}];I(l)pI/I-
BOPUTCIIBHO TeabHO
3aYTEHO HE 334TEeHO
OIIK-2 |OIlK-2.1 3HATh: OCHOBHBIC MOHATHS U YTBEPKICHUS aHATUTHYECKOM
Tr€OMETPHUH, IMHEHHON aJIreOpbl, TEOpHH (DYHKITMH OJHOM ITepEMEHHOMN
3Haer 3Haer ITnoxo VYpoBeHb
OCHOBHbBIE | OCHOBHBIE | 3HAET 3HAaHUU
TOHSTHUS U | TIOHSATUSL ¥ | OCHOBHBIE | HUXKE
YTBEPKACH | YTBEPXKICH | MOHATHS W | MUHUMAJ
us, He usl, MOXET | yTBepKIe | BHOTO,
JIOMIYCKAaeT | IOMYCTUTh | HUA, JIOTTyCKae
O1nO0K HECKOJIBKO | JIOIYCKaeT | T TpyOble
HE MHOT'O OIUOKH
rpyObIX MEJIKHX
OIHO0K OIHOO0K
YMETb: . peliaTb OCHOBHBIE 337]a4i aHAJTUTHUYECKON reOMETpHH,
TUHEHOU anreOpspl, Teopun GYHKIIUU OJHOM EPEeMEHHOMN
Ymeer YmMmeer YwMmeer IIpn
permiaThb pemiaTh pemiath pelieHnn
MareMaTHd | OCHOBHBIE | TUTIOBBIE | TUITOBBIX
€CKHe MaTeMaTH | MaTeMaTH | MaTeMaTH
3a/1auu, HE | YeCKue YECKUE JECKUX
JIOTIyCKaeT | 3a/1ayw, 3a/auu, 3a/1a4
OIIMO0K JOMyCKaeT | AOMYCKAaeT | AO0ImycKae
HEeOONBIIN | MHOTO T TpyObBIE
€ OMMOKH | OIUOOK OITNOKHU
BJIQJICTh. OCHOBHBIMHM METOJIaMHU PEIICHHS 3a/1ad TEOPUU (YHKITUH
OJIHOM TIEPEMEHHOU
Bnageer | Brnageer Bnaneer He
pPa3IUYHBI | OCHOBHBIM EGKOTOPHM BIIaJIeET
MU " Trnopevy | METOAAMH
METONAMH | METOMAMH | \/ororayy, | PELICHNA
pelIeHus | pereHHs ———— 3ajad,
3a/Ja4, He | 3a7ad4, — JIoMycKae
JIOIIYCKAaeT | JIOMyCKaeT B — T TpyoObIe
91115 (03 MEJIKHe OIHUOKHU
MHOTO
OIINOKH OLTHGOK
OIlK-2.4 3HATH: METOJIbl MATEMATHYECKOTO U (PU3UYECKOTO MOJCIUPOBAHUS,

METO/BI PEIICHHS CUCTEM YPAaBHEHHI, IPOBEPKH aJI€KBAaTHOCTH

Moneneﬁ, HC IOMMYyCKAaThb OIIMOOK




3HaeT
METOIbI
MaTeMaTh
YECKOro U
(dbuzmveck
oro
MOJICTTHPO
BaHU,
METOIbI
pelieHus
CHUCTEM
ypaBHEHU
U, He
JIOTTYCKAET
oIInOoK

3HaeT
METOIbI
MaTemMaTu
YEeCKOro u
(buzmveck
oro
MOJIETHPO
BaHU,
METO/IBI
pelieHus
CUCTEM
ypaBHEHU
W, MOXeET
JOTTYCTHTh
HECKOJIbKO
HETpyObIX
OIHO0K

ITnoxo
3HACT
METOBI
MaTreMaTu
YEeCKOro u
¢buznueck
oro
MOJEIIUPO
BaHUA,
METO/IbI
perieHus
CHUCTEM
ypaBHEHU
i,
JIOTTYCKaeT
MHO€ECTBO
MEIKHX
OIIIHOOK

YpoBeHb
3HAHUS
HIDKE
MUHUMAT
BHOTO,
JIOITyCKae
T TpyObIE
OIIMOKHU

YMETb: peIlaTh CTaHJapTHBIC 337a91 POPECCHOHATBHOM
e TeIbHOCTU C IPUMEHEHNEM 3HAHUI €CTECTBEHHBIX HAyK

Ymeer
pemiath
MaTeMaTu4
€CKHue
3a7a4M, HE
JOITYCKaeT
OIINOOK

YmMmeer
pemiarb
OCHOBHEIE
MaTeMaTu
YeCKH €
3a7a4H,
JOIyCKaeT
HEOOJIBIIN
¢ OILINOKH

Vmeer
pemarb
THUIIOBBIE
MaTeMaTu
YEeCKH €
3aJ1a4H,
JTOTTYCKaeT
MHOT'0
OIIIHOOK

[Tpu
perieHnn
THUIIOBBIX
3a1a4
JIOTTyCKae
T TpyoOble
OIIMOKH

aJICKBaTHOCTH MOJeIIei

BJIaJI€Th: METOAAMU MaTeMaTHYECKOTO U (PU3NIECKOr0
MOJEIINPOBAHNUS, METOAAMH PEILIECHUS CUCTEM YPABHEHUMN, IPOBEPKOU

Bnaneer
pa3IMYHBI
MU
METOJaMH
peLeHns
3amady, He
JIOIIYCKAeT
OIINOOK

Bnaneer
OCHOBHBIM
H
MeTOJaMu
peLeHns
3ajady,
JIOIyCKaeT
MEJIKHE
OIIINOKHU

Bmaneet
HEKOTOPBIM
)41

THIIOBBIMH
MeToAaMu
perieHus
3aa4,
JIOITyCKaeT
OIITNOKHU

He
BJIaJIEeT
METOAaMHU
peleHus
3a/1ay,
JIOITyCKae
T TrpyOble
OIHUOKHU

OIIK-2.5

TCXHOJOIMYCCKUX IMPOUCCCOB,

3HATh: MPUHIUIIBL (i)I/IBI/I‘-IeCKOFO MOACITUPOBAHHUA XUMUKO-

MCTOJbI ITIOCTPOCHUA SMITNPUICCKUX

(cTaTuCTHYECKUX) U (PU3UKO-XUMHUECKUX(TEOPETHIECKUX ) MOIETIeH
XHUMHKO-TEXHOJIOTUYECKHX MPOIIECCOB




3Haer 3Haer [Tnoxo VYpoBeHn
3aKOHBI 3aKOHBI 3HAeT 3HaHUU
COXpaHEHW | COXPAaHEH | 3aKOHBI HIDKE
LY us U | COXpaHEHH | MUHHMAI
NpeBpallieH | MpeBpaie | s U | BHOTO
ust HUS npeBpaiie | TpeboBaH
SHEPIrUn SHEPIrUn HUS s,
NPUMEHHUTE | IPUMEHUT | SHEPTUU JIOTTyCKaeT
JIHO K €IbHO K | IPUMEHHUT | TpyObIe
CUCTEMaM | CUCTEMaM | €1bHO K | OIIMOKH
nepefayn | mepefayd | cucreMam
u u nepenavyn
tpanchop | TpaHchop |wm
MaIu MaIu Tpancgop
TEIUIOTHI, | TEIUIOTHI, | MAIMH
KaJIOpU4ec | KAJIOPUYEC | TEIUIOTHI,
KHC U Kue U | KaJlopuuec
NIEPEHOCH | MIEPEHOCHBI | KHE u
bIC € CBOICTBA | IIEPEHOCH
CBOIWCTBA | BELIECTB 13(S
BEIIIECTB NPUMEHHUT | CBOWCTBA
NPUMEHHUTE | €TbHO K | BEIIECTB
JIbHO K | pabouuM | IPUMEHHUT
pabourm TeIam eIbHO K
TeNam TEIUIOBBIX | pabOYrM
TEIUIOBBIX | MAIllMH | | TeJIaM
MallliH | | TEIUIOHOC | TETJIOBBIX
TCIUIOHOCH | UTENST M, | MAIUH U
TEJISM, JMHAMUYE | TEIUIOHOCH
TUHAMHYE | CKHE TEISM,
CKHe MPOIECCHl | AMHAMUYE
NPOIECCHl | M IWKIIBI | CKHE
U IHKJIBI | Tpeo0pa3o | MPOIEeCcCH
npeoOpaso | BaHUS U [UKIBI
BaHUs SHEpruH, | mpeodpazo
SHEPrUH, | MPOTEKaro | BaHWSA
MPOTEKA | IIue B | DHEPTHUH,
1113 (S B | TeIwo- MPOTEKAI0
TETUIO- TEXHUYECK | IIHE B
TEXHUYECK | UX TerIo-
ux YCTaHOBKA | TEXHUYECK
yCTaHOBKa | X, npu | uxX
X 0e3 | oTBETE yCTaHOBKa
OIMO0K MOXKET X 0e3
JOTTYCTUTH | OMIHOOK
HECKOJIBKO
HerpyObIX
OIMO0K

YMETb: MIPUMCHATb METOAbI BBIYHCIINTEIIHLHON MaTeMaTHKHU 1
MaTeMaTHYeCKOM CTaTUCTUKH I pCICHUA KOHKPETHLBIX 3a1a4
pacucTa, MPpOCKTUPOBAHUA, MOACITIUPOBAHNUA, I/I,Z[CHTI/I(bI/IKaLII/II/I u
OIITUMHU3ALH ITPOLCCCOB XHUMHYECKON TEXHOJIOTHU




JemoHcTp
upyer
yMEHHE
MIPUMEHST
b
¢buznveck
U€ 3aKOHBI
Ui
pelieHus
3ama4
TeopeTHye
CKOTO,
JKCIIEPUM
EHTAILHOT
0 u
MIPUKJIaIH
oro
Xapakrepa,
HE
JOITYCKaeT
OIIMOOK.

HemoHcTp
upyer
yMEHHE
PUMEHSTh
busnuecku
€ 3aKOHBI
VIS
pelieHus
3amau
TEOpeTHYe
CKOTO,
JKCTIEpPUME
HTaJILHOTO
u
TPUKIIaH
oro
Xapakrepa
, pemaer
THUIIOBBIC
3a/1a4m ¢
MUHHMAJTb
HBIMHU
omuOKamMu

YacTtuaHO
JIEMOHCT]
upyer
yMEHHE
TEOPETUYECK
oro
IKCIIEPUME
HTaJIBLHOTO
u
TIPUKJIAIH
oro
Xapakrepa
,  pemiaeT
THIIOBBIE
3a7a4M, HO
JIOITYCKAeT
MHOT'O
OIIIHOOK.
3amanus
BBIIIOJIHEH
Bl HE B
IIOJIHOM
o0BeEME.

[Tpu
peIIeHUH
THUTIOBBIX
3ajady  He
JEMOHCTP
upyer
chopmup
OBaHHOE
yYMEHHE
OPUMEHST
b
puznueck
ME3aKOHBI
JUISL
peeHHs
3amad
TEopeTHIe
CKOTO,
IKCIIEPUM
SHTaJIbHO
ro
UTIPUKIIA
HOTO
XapakTepa

BJI1aACTh: MCTOAAMM pa3pa60TI<H 0606I_HCHHBIX BapUAHTOB PCHICHUA
HpO6JICMI)I B YCJIOBUAX MHOTI'OKPHUTCPHAIIBHOCTU, HCONPCACICHHOCTH,
IUIAaHUPOBAHUA, pCajlM3alvi IIPOCKTa MCTOJdaMHU MaTeMaTH4YeCKOM
CTaTUCTUKH [JIA O6pa6OTKI/I PE3YJIbTATOB AKTHBHBIX H IIACCHUBHBIX

OKCHEPUMEHTOB,  MAaKeTaMd  NPUKIAJHBIX  [pPOrpamMMm  JUIs
MO/JICIMPOBAHNS XUMHUKO-TEXHOJIOTHYECKUX MTPOIIECCOB

IIponemonct| I[Iponemon | Mmeercs He
PUPOBAaHbI | CTPUPOBAH | MUHUMANb | IIPOJIEMOH
HaBBIKH bI 0a30BbIC | HBIH CTpUpOBa
TePMOITHAM| HaBbIKU Habop H bl
MYECKOro TEPMOJIUH | HABBIKOB | 0a30BbIC
aHanM3a aMHMUECKOT | JJIs HaBBIKH,
pabounx 0 aHAJIM3a | PEIICHHS | JOMyIICH
MpPOIIECCOB B| pabodnx CTaHJAPTH | bl rpyOBIe
TEIJIOBBIX | IPOLECCOB | BIX 3aJa4, | OIIHUOKH
MalInHax, | B MHOTO
OTIpeieIeHH | TEIUIOBBIX | OIMIMOOK
51 MalimHax,
MapaMeTpoB | ONpPEAEIEH
uX paboThl,| U
TEIIIOBOM rapameTp
hdekTrBHOC| OB X
TH, 0e3 paboTHI,
omMbOK ¥ TEIIOBOM
Heno4eToB | dPdeKTuB

HOCTH,

JIOTIYILIEH

pan

MEJIKHX

omnOoK




OIIK-2.10

3HATb: MPUHIUIIBI pa6OTBI XHUMHUKO-TCXHOJIOTHYCCKHUX CUCTEM U
AIrapaToB, a4 TAKKC IIPOTCKAOIINEC B UX 3JICMCHTAaX MPOLCCCHI ITPU
TEXHOJOTHYCCKOM PCIKUME

3Haer 3Haer 3Haer YpoBeHb
OPUHLUIBL | IPUHLUIBL | IPUHLHUIB | 3HAHWUH
paboThI paboThI paboTsI HIDKE
XTCu XTCu XTCu MUHAMAT
annapaToB | annapaToB | alnmnapaTtoB | pyprx
,a ,ATAKKE |, ATAKKE | rpeGopan
TaKkKe MPOTEKAK0 | MPOTEKAKO | i
NPOTEKAKON] UM B UX | IIHE B UX |
ue B uX DNIEMEHTAX | DNEMEHTAX | ..
aJieMeHTax | IIPOoLECChl IIPONLECChI pr6ble
npoueccel | IpHA Ipru OIIMGKLL
npu TEXHOJIOTH | TEXHOJIOTH
TexHosoruy 94€CKOM YECKOM
CCKOM pexume. pexume.
pexXHuMe. Hpu Homyckaer
He OTBETE MHOECTB
nomyckaer | MOKET 0 MEJKHUX
OILIIGOK. JOTYCTUTh | OIITHOOK.

HECKOJIBKO

HErpyOBIX

OIHOOK.

YMETb: paCCUUTBIBATh OCHOBHBIE MIOKA3aTENH (IIapaMeTpbl) paboThl
ycraHoBoK XTC u anmnapaToB, a Takke OLEeHUBATh UX 3()P(HEKTUBHOCTD

Ymeer
pacCUUTHIB
aTb
OCHOBHbIE
HoKa3arel
u
(mapametp
bl) pabOTHI
YCTaHOBOK
XTCn
arnrmaparoB
, @ TAKXKe
OLICHUBATh
ux

b dexTuB
HocTh. He
JIOMyCKaeT
OLIHOOK.

Ymeer
pacCUUTHIB
aThb
OCHOBHbIE
HoKa3aTel
u
(mapametp
bl) pabOTHI
YCTaHOBOK
XTCn
anmnapaToB
, @ TAKXKe
OLIEHUBATh
ux

s dexTuB
HOCTb.
Pemaer
3a7a4uu ¢
MUHHMAJTb
HBIMU
OLIMOKaMH

YmMmeer
paccuMThIB
aThb
OCHOBHBIE
noKasare
"
(mapameTtp
bI) pabOTHI
YCTaHOBOK
XTCwu
anmnapaToB
, @ TAaKXKe
OLIEHUBATh
170
3pdexTHB
HOCTb.
Pemaer
TUTIOBbIE
3a/1auu,
JIOITYCKaeT
MHOTO
MEJTKHX
OLINOOK.

He
chopmup
OBaHO
yMeHHe
paccUuTh
BaTh
OCHOBHbIE
roKazaren
u
(mapamet
|220)
paloThI
YCTaHOBO
Kk XTCu
anrnaparo
B, & TAKXKe
OLIEHUBAT
b UX
pdexTHB
HOCTb.
Homyckae
T TIpH
pelLeHnn
THUTOBBIX
3a1a4
rpyOsbie
OLIHOKH.

BJIAACTh: MCTOANUKAMH pacycTa XTCmnu arapaTroB U UX 3JICMCHTOB




[Iponemon | Ilpogemon | Ilpogemonc| He
CTPUPOBaH | CTPUPOBAH | TPUPOBAHKI | IPOJEMOH
bl HABBIKUA | bl 0A30BbI€ | MUHUMAaJIbH| CTPUPOBA
BIIQJICHUS | HAaBBIKU bI€ HABBIKHU | HBI
METOAMKA | BIQJCHUSA | BIQJICHUS | HABBIKU
MU METOJMKA | METOJMKAM | BJIaJECHUs
pacuera MU W pacueTa | METOAMKA
XTCwu pacuera XTCwu MU
arnmaparoB | XTC u araparoB | pacuera
U HUX anmnaparoB | ¥ ux XTCnu
JJIEMEHTOB | U UX AJIEMEHTOB. | aIlllapaTro
3JIEMEHTOB B U UX
AJIEMEHTO
B.

OHGHKa «OT/IMYHO» BBICTABIIACTCA 34 BBIIIOJIHCHHUC PACUCTHBIX pa60T B CCMCCTpPC;
TCCTOBBIX BaﬂaHHﬁ; FJIY6OK0€ IMOHNMMAHHUC TCXHOJOIMYCCKHX MCTOAOB paCucTa HOPM
pacxoaa MaATCpHualioB, IIOJHBIC W COACPIKATCIIBHBIC OTBCTbBI Ha BOIIPOCHI ounnera
(TGOpGTH‘lGCKOG H IIPAKTHYCCKOC 3a,uaHHe);

OI.[GHKa «XOPpOoIII0» BBICTABIACTCA 3a BBIIIOJIHCHHEC PACUCTHBIX pa60T B CCMCCTPC;
TCCTOBBIX BaﬂaHHﬁ; IIOHUMAHHUC TCXHOJIOTHYCCKHUX MCTOJOB pacucrta HOPM pacxolda
MaTCpUualioB, OTBCTHI Ha BOIIPOCHI ounera (TGOpGTI/I‘IGCKOe HIIN IIPAKTHYICCKOC SaHaHI/IG);

OI.[GHKa «YAOBJETBOPHUTECJABHO0» BLICTABJIICTCA 3a BBIIIOJTHCHUC PAaCUCTHBIX pa60T
B CCMCCTPC U TCCTOBLIX BaﬂaHHﬁ;

OI.[GHKa «HEYAOBJIECTBOPUTECIBbHO>» BbICTABICTCA 34 ci1aboe MW HENOJIHOE
BBIIIOJTHCHHUC PACUYCTHLBIX pa60T B CCMCCTPC U TCCTOBBIX SaHaHHﬁ.

2. IlepeueHb OLIEHOYHBIX CPECTB

Kparkass XapakTepucTHKa OLICHOYHBIX CpPEACTB, HCIOIb3YEMBIX IMPU TEKYIIEM
KOHTPOJIE  yCIIEBAEMOCTH M  TPOMEXKYTOYHOW  arTecTald  OO0yd4aromerocs 1o
JUCUHUILUINHE:

Haumenoanue Onwucanne
OLICHOYHOTO KpaTkas XxapakTepucTiKa OLEHOYHOTO Cpe/ICTBA OLIEHOYHOTO
CpEeICTBa CpeacTBa
YCTHBII onpoc OLICHOYHOE CpECTBO, MO3BOJISAIOLIEE OLEHUTh 3HAHUS H|ONpPOC 10
(yctH) KpYyro3op CTy/ICHTA, YMEHHE JIOTUYECKH IOCTPOUTH|TeOopeTHUECKOM

OTBET, BJIaJICHUC MOHOJIOTUYCCKOU PCYBI0O U WHBIC y MaTepuanty

KOHTPOJIbHAS pabora, cocrosiias W3  HEOOJBIIOrO0  KOJMYECTBA|3a/1a4H IO
pabota (KoutpP) |cpeaHux mo TpYyAHOCTH BOMPOCOB, 333y WIH 3aJaHUH, TIpOIIeHHO

TpeOyOmux TeMe




3. IlepeyeHb KOHTPOJBHBIX 3aJaHMii WJIH HHbIe MAaTepHUAJbI,
HeoO0XoaMMble /sl OUEeHKM 3HAHWI, YMEHHMiIi M HABBIKOB, XapPaKTepU3yIOLIHX
Tanbl GopMUpPoOBaHNUsl KOMIIETEHIIUH B Mpolecce 0CBOEHUS TMCUMILIMHBI

1. YcrHblit onpoc
Ilpumepol mooenuposanus kunemuxu peaxkyuii XTI1

1. OmnpeneneHne CKOPOCTH XUMUIECKON PEAKIIHH.

2. CocraBrieHrE CTEXHOMETPUICCKOTO YPaBHEHUS PEaKIIHH.

3. Kunerndeckne ypaBHEHUS IPOCTHIX AJICMEHTAPHBIX PEAKITHIA.

4. Kunerndeckne ypaBHEHHS CIOXKHBIX PEAKIMd M COOTBETCTBYIOIIHE UM
muddepeHImanbHbie YpaBHCHHUS.

5. HaxokneHne KHHETHYECKUX KPUBBIX.

Ypasnenus 6ananca maccei, pasHosecusi u KUHEMUKU peakyuu HA npumepe
mamemamuyeckou mooeau X111

1. OO6m1as XxapakTepUCTHKA MAaTEMaTHICCKOT'O OITMCAHUS CUCTEMBI
2. [TpuHIMn MaTepuraibHOTO OaaHca.
3. IIpumenenue 6amanca Maccel B MaTeMaTtuueckoi Mmojienu X TI1

Mooenuposanue maccooomenno2o npoyecca Ha npumepe MoOeIUPOSaAHUs.
npoyecca aocopoyuu

1. VYpaBuenus matepuansHoro 6amanca XTII
2. VYpaBHeHUS! KUHETUKH copO1mu, paBHoBecus: copormm XTI1
3. VYpaBHeHus TeroBoro 6ananca, nepegaun teria X111

CpaeHeHue XUMUHYECKUX peaxkmopoe UOeANbHO20 CMeuweHUs: U  UOeAIbHO20
BbIMECHEHUS U KACKAOd peaxkmopoes UOeAIbHO2O CMEUUBAHUSL

1. CpaBHEeHHE XMMHUYECKHX PEaKTOpOB TP TOMOIIM TapameTpa BpEeMEHU
npeObIBaHUSI.

2. AHanu3 pacdeTHbIX (popmyi.

3. Haxoxxnenue crenenu mnpeBpamieHus. 4. [lomydenme rpaduyeckoit

3aBUCHMOCTHU PEAKTOpa HIACAIbHOTO CMEIIMBAHUS U PEAKTOPA UICAITBHOTO BHITECHEHUSI.
5. CpaBHUTENBHBIN aHATU3 MIPOIIECCOB PA3IMYHBIX PEAKTOPOB.
Buvibop suda u onpeoenerue napamempos HeMOHOMOHHOU 3A8UCUMOCTIU

1. DTanbl MOJETUPOBAHUS.
2. OCHOBHBIE 3aBUCUMOCTHU Y TTapaMETPHI JIJIsT UX BHIOOPA.
3. MOHOTOHHAs 3aBUCHUMOCTb.

CpaBHEHHME IKCIIEPUMEHTAIBHON U PACYETHON KPUBBIX

2. KontposnbHas paborta

1. B npsimoTouHOM TemsiooOMEeHHUKE THMa «Tpyda B TpyOe» oxJaxkmaercs
>THI0BBIH 3dup oT TemnepaTypbl TB(X=0) paBHoi 30 °C g0 TB(X=L) pasuoii 5 °C.
Oxnaxaenne 3(upa OCYIIECTBISIETCS PACCOIOM, MOCTYMAIMUM W3 XOJOTUIHHON
ycraHoBku mipu Temmeparype TH(X=0) pasnoit —17 °C. OObeMHbIH pacxon 3¢upa
6,98 /4, paccoma — 2,61 M>/4; muamerp BHyTpeHHeil TpyOs — 0,038 M; IIOTHOCTH
sdupa 716 kr/m’ paccona — 1150 xr/m® ; TermoemkocTs 3bupa — 0,514 kkan/(kr rpax),



paccomna — 0,813 kka/(kr Tpaj); kodhduiment Terwonepenaun — 475 kxan/(mM? 4 rpax).
Haiitu nimvHy TermmooOMeHHMKa, HEOOXOAMMOTO JJII CHHUKSHHS TeMIIepaTypsl 3dupa 10
3aJlaHHOTO 3HaueHus. OnpenenuTs npoduin Temrnepatyp 3dupa ¥ paccoyia Mo JIUHE

TCIUIOOOMEHHHMKA. 3a YCJIOBHBIM HYJIb NPUHATH Temneparypy TH(X=0) = -17 °C.
Torma Te(X=L) =22 °C, Tu(x=0) = 0 °C, T(x=0) = 47 °C.
2. HccnenoBarh CTallMOHAPHBIA pPEXUM pabOTHl TEIUIOOOMEHHWKA THIIA

«Tpyba B TpyOe», HWCHONB3ys JJaHHbIC, MPHUBEACHHBIC B 3adaHud 1 I Cioydas
npotuBoTOoKa. ComnoctaBuTh 3PGEKTUBHOCTh TEIIOOOMEHa B O0OMX CilydasiX, €Cld
JUTMHA TerutooOMenHnka 60 M.

3. OnpenenuTsh HEOOXOAMMYIO JUIMHY MPOTUBOTOYHOIO TEIIOOOMEHHHUKA IS
oxnaxxaeHnst 1,6 M° /4 cepoyrimepona oT TemmepaTypsl kumerus 46,3 °C go 22 °C.
Oxnaxparonas Boja HarpeBaercs 10 25 °C. Jluamerp BHYTpEHHEH TpyObl
remmmoobMennnka 0,075 M; pacxox oxmaxaamomei Bogsl 0,32 M°/4; IUIOTHOCTH
cepoyriepoga —129 kr/m® , Boxs — 998 kr/M° ;TemioeMKkocTh cepoyriepoxa — 0,32
kka/(kr rpam), Boasl — 0,999 kkan/(kr rpan); koddduiment remonepenaun — 168
KkKai/(M° KT rpa).

Jlnst HaliIeHHOM NITMHBI TEIUIOOOMEHHHMKA HCCIIEIOBATh CTAIIMOHAPHBIN pPEXUM
OPSIMOTOYHOTO TEIJIOOOMEHHHMKA. YCTaHOBUTh, KaKyl) TeMIeparypy mpHoOperaer
OXJIaK1aeMbIil MOTOK. OnpenenuTs Npoduin TeMneparyp Mo JAJIuHE TEII00OMEHHUKA.

Bonpochbl NpoMeKyTOUHOM aTTeCTAIMU:

1. [TonsTrs moaenu, MOAEIUPOBAHUS.

2. Ponb 1 3HaUeHNEe MOACTMPOBAHUS B COBPEMEHHOM OOIIECTRE.
3. Krnaccel mogeneit (knaccudukarius).

4, [TonsTus cucremsl. [Ipu3Haku cucTeMHOCTH.

5. Mojenb CTpYKTYpBI U COCTaBa CUCTEMBI.

6. CrpyKkTypHasi cCXeMa CUCTEMBI.

7. Buapl CTpyKTypHBIX CXEM CHCTEMBI.

8. Knaccudukarus BUs0B Mojiesiel CUCTEM.

9. [Tonsitue undopmanmonnoit cucremsl (MC).

10.  Iloustue uudopmarnmonnoit rexunonoruu (UT).

11.  Ocnosusie pyukiuu UC, ctpykrypa UC. Otnuuus ot UT.
12. CuCcTeMHBIN TOJIX0/1 B MOJICTMPOBAHUN CUCTEM.

13.  IlonsTHE GOMBIION U CIOKHOU CUCTEMBI.

14. OcCHOBHbIE 33/1a41 CUCTEMOTEXHUKH.

15. CxeMa (hyHKIIMOHUPOBAHHUSI YIIPABJISIEMBIX CUCTEM.

16. THIIBI IEPEMEHHBIX CHCTEM.

17. ®parMeHT KIacCU(pUKAIUUA CUCTEM IO OMTUCAHUIO TIEPEMEHHBIX.
18. TuIbl OrIepaTopoB CUCTEM.

19. ®parMeHT KIacCU(PUKAIMKA CUCTEM TI0 TUITY UX OMEPATOPOB.
20.  Krnaccudukanus cuCTeM 1Mo Croco0y yIpaBICHHUS.

21. Knaccudukarnms cuctem, ynpapisieMbIX H3BHE.

22. VYpasieHue 1o napamerpam.



23.
24,
25.
yIpaBIICHUS.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

VYnpasieHue 1o CTpykType.
Pecypchl ynpaBiieHus: U KaueCTBa CUCTEMBI.
Knaccudukamuss cucrteM 10 CTENEHH PECYpCHOM 00eCcneueHHOCTH

NudopmanmonHbie acCeKThl U3yYEHUsI CUCTEM.

CurHaiel B cucTeMax.

Turbl cUrHaNOB.

City4aitHblil porecc — MaTeMaThdecKas MOJIEb CUTHAA.

Kitaccesl cnyuaiinbix npoueccoB. [Ipumepsr.

MaremaTrueckrue MOJEIN pean3alii CIyYalHbIX MporeccoB. [Ipumepsl.
[Tonsatue sutponuu. [Ipumepsi.

[ToHATHE M HA3HAYEHNE UMHUTAIITMOHHBIX MOJCIIEH.

TpeOGoBanus, NpeabABIsEMbIE K UMUTAIIHOHHBIM MO/JIEIISIM.

OcHoOBHbIE IIPUHLIUIIBI VMHUTAMOHHOIO MOJIETIMPOBAHUS

UH(GOPMAIIMOHHBIX MPOIECCOB.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
CHCTCMBI.
54.
55.
56.
57.
58.
59.
60.
61.
62.

[TonsiTHE MaTEMATUYECKOU MOJIEIIH.

Metoabl orpeeseHns: MaTeEMaTUYECKUX MOJETIEH.

@opMBbI IPEACTABICHUS MATEMATUYECKUX MOJICIIEH.

OCHOBHBIE ATallbl MATEMATUYECKOTO MOJIETUPOBAHUS.

Metonpl peanu3auui MaTEMATUYECKUX MOJIEIIEH.

OueHka MpaBUJIbHOCTA MaTEMAaTHYECKON MOJIEIIN.
MaremaTtnueckue cXemMbl MOACIUPOBAHUS CUCTEM.
HenpepsiBHO-neTEPMUHUPOBAHHAS CXEMaA MOJIEIIH.
JIMCKpETHO-AETEPMUHUPOBAHHAS CXEMA MOJICIIH.
JIMCKpETHO-CTOXaCTUYECKasl CXeMa MOJEIH.
HenpepsiBHO-CTOXacTHYECKAs CXeMa MOJAEIH.

CereBble MOzIENH.

KoMOuHupoBaHHbIE MOJIEIH.

[Tonsitue hopmanuzammm.

Meroanka pa3paOOTKy U MAIIMHHOW pean3allii MOJICJIA CUCTEM.
DTanbl MOAETUPOBAHUS CUCTEM.

[ToHsiTHE KOHLIENTYAIBHON MOJENH.

brnounas monens cuctemsl. Ilepexon ot omucanusi Kk OJOYHOW MOJEIH

[TonsTue anroputMuszaunu. JIornueckas CTpyKTypa MOJIEIICH.

Cxembl anropuT™oB. ITocTpoeHne TOTM4ecKor CXeMbl MOJICJIM CUCTEMBI.
DTanbl IOCTPOCHHS MOJIETUPYIOIINX AJITOPUTMOB.

OO6mmas XxapakTepUCTHKA METOJIa CTATUCTUYSCKOTO MOJICITUPOBAHUS.
IIceBnocmy4aitHble TOCIEA0BATEIBHOCTH U METO/IbI UX TEHEPUPOBAHUS.
MoaenupoBaHUe CIIydalHbIX BO3JICVCTBUM HA CUCTEMBI.

[TakeTs! IPUKIIAIHBIX POTPAMM MOAECIUPOBAHUS CUCTEM.

['uGpuaHbIe MOIETUPYIONINE KOMITJIEKCHI.

ba3bl JaHHBIX MOJIETMPOBAHUSL.



63.
64.
65.

CHCTCM.

66.

CHCTCM.

67.

OCHOBBI CUCTCMATHU3AlUU A3BIKOB MOJACIUPOBAHUSA CUCTEM.
IlonsiTue IJIaHUPOBAHUA SKCIICPUMCHTA.
CTpaTGFHqCCKOG INIAHUPOBAHHUC MAIIMHHBIX 3KCIICPUMCHTOB C MOACIIIMU

TakTuueckoe INIAHUPOBAHUC MAHNIMHHBIX OJKCIICPUMCHTOB C MOACIIIMH

OcoOeHHocTH (UKCAllMM M CTaTHCTUYECKOM 0OpabOTKH pe3ybTaToB

MOJIETMPOBaHUS cucTeM Ha DBM.

68. MeTtoabl TECTUPOBAHUS MOJEIIEN CUCTEM.

69. CrniocoObl yCTpaHeHHUsT pacXOXKICHUS MEXKY pealbHOCTBIO U pe3ybTaTaMU
MOJEJIMPOBAHUSL.

70. Oco0eHHOCTH MaIIMHHOTO CUHTE3A.

71.  OOpaboTka pe3yJbTaTOB MAIIMHHOTO SKCIIEPUMEHTA IIPU CUHTE3€ CUCTEM.

72.  MmuTanimoHHOE MOJECIUPOBAHUE HH(POPMAIIMOHHBIX CUCTEM U CETEH.

73.  MogenupoBaHue 1S MPUHATUS PELICHUN IIPU YIIPABICHUH.

74.  OCOOEHHOCTH B CUCTEME yNPABIICHUSI.

75.  DBOJIIOIIMOHHBIE U JIECUKEHTHBIE MOJEIIH.

76. DJIEMEHTBI TEOPUU YIIPABJICHUSI.

77.  Cxema pa3pabOTKH MOJIEIU CUCTEMBI S.

78.  CopnepkaHue, CTpyKTypa U JIOTUKA IPUKIAAHON TEOPHUHU.

79.  Mogenu B aJaliTUBHBIX CUCTEMAX YIIPABJICHUS.

80. MOIIGJII/IpOBaHI/Ie B CUCTCMax YIIPpABJICHHA B pCAaJIbHOM Macitade u BPCMCHHU.
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