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PaGouas mporpamma cocTaBiieHa C ydeTom TpeboBaHui dejepabHOro0 rocyaap-
CTBEHHOr0 00pa30BaTEIbHOIO CTaHAapPTa BhICIIEro oOpa3oBaHus
(No 728 ot 09.08.2021) no nanpasnenuto 15.03.02 «TexHonoru4yeckme MaiinHbl 1

(HOMEp. J1aTa Y TBEPAICHMS ) (umdp) (HAMMCHOBAHUEC HATIPABICHUS )

000pY10BaHME» HA OCHOBAHUHM yueOHOro riiana Habopa oOyuarommxes 2023 roja.

Pa3zpaboTunk rnporpammei:

nouedT kadh. MAXII M.H. MajabliieB

(710JDKHOCTD) (IMp2Iruch) (D.H.0.)

Pabouas nporpaMmMa paccMOTpeHa 1 oj00peHa Ha 3aceaanuu kapeapsl MAXII
npotokoi ot 19.04.2023 r. Ne &

3aB. kadepoit AN W.H. Mazpiien
TTOYIMCH) (d.1.0.)




1. Ilenu oceéoenusn oucuuniunvl
Hensamu ocBOeHUS AUCIUILIMHBI « TeopeTHUYeCKre OCHOBBI SHEPTO- U PeCcyp-
COCOEPEIKCHUS» SBIISIOTCS:

1. moAroTOBKA BBHIMMYCKHUKOB K HAYYHBIM HCCIICTOBAHUSIM JJISl pEUICHUS 3aiad,
CBSI3aHHBIX C Pa3pabOTKOW HOBBIX METOJOB CO3AHHs MPOIECCOB, MaTepra-
JOB U 00OpydOBaHUs, OOECHEUYMBAIOIIMX SHEPro- M PeCcypcocOEpeKeHue,
IKOJIOTHYECKYIO O€30MaCHOCTh TEXHOJOTHH, K aKTHBHOMY Y4YacCTHIO B WHHO-
BaIllMOHHOM JI€ATEIHLHOCTH;

2. TIOATOTOBKA BBITYCKHUKOB K IMPOU3BOICTBEHHO-TEXHOJIOTHMUECKON U WHKH-
HUPUHIOBOM JIEATENBHOCTH B 00JIACTH 3HEPTO- U pecypcocOeperaroniux npo-
1eccoB B HedrerazonepepaboTke, oOecreunBaroeld BHEIPEHUE U JKCILTya-
TAlMI0 HOBBIX HAYKOEMKUX pa3pabOTOK B TEXHOJOTUIO MPHUPOIHBIX
HHEPrOHOCUTENEH, KOHKYPEHTOCIIOCOOHBIX Ha MUPOBOM PBIHKE;

3. MOATOTOBKA BHIMTYCKHHKOB K MPOEKTHOW ACSITEILHOCTH B OOJIACTH SHEPro- U
pecypcocheperaroniux npoueccoB B HeprerazonepepaboTKe.

2. Mecmo oucyunaunvl (M0o0yas1) 6 CmpyKnype 0CHOBHOU 00pazoeamelb-
HOUL NPOZpammol
JucnunnnHa « TeopeTnyeckre OCHOBBI DHEPTO- U PECYpCOCOEPEKEHUS» OTHOCUTCS
K sapuamuenou yactu OOIl u Gopmupyer y OakaiaBpoB MO HAMPABICHUIO MOATO-
ToBKH 15.03.02 TexHoJoTMYECKHEe MAIIMHBL U 00OPYAOBaHKWE HAOOp 3HAHUM, yMe-
HHUI, HABBIKOB Y KOMIICTCHIIUM.

JIJist yCIenTHOTO OCBOEHUS TUCIUIUIUHBI « Te0opeTHUYeCKue OCHOBBI SHEPTo- U
pecypcocOepexeHus» baxanasp no HanpasiieHuro moarotrobku 15.03.02 TexHomo-
THYECKUE MaITUHBI U 000PYI0BaHUE JIOJKEH OCBOUTH MaTepual MPeAIeCTBYOMNX
JUCITUTLITNH:

a) b1.0.12 Mamemamuxa

0) b1.0.13 Quzuka

8) 51.0.17 Obwas xumus

Hucrumnaa «TeopeTndeckne OCHOBBI SHEPIo- M PECypCoCOEpeKeHUs» SIB-
JSIETCS MPEAIICCTBYIOIICH U He0OX0arMa )T YCIICITHOTO YCBOSHUS IMOCTICTYIOIINX
JVCIATUIAH:

a) b1.0.31 Haoesxcnocmes mexnono2uuecko2co 060py0o8aHus;

0) b1.B.03 Xumuueckoe conpomuenenue u 3auuma om Koppo3uu,

8) 51.0.29 Ochosbi HayuHbIX UCCIEO08AHULL NPU U3YUEHUU NPOYECCO8 Hedhme-
eazonepepabomxu.

3HaHUs, TOJYYEHHBIC TP M3YyUYEHUU NUCIUIUIMHBI « TeopeTudecKkre OCHOBBI




DHEPTro- M PECypcocOepeKeHUs» MOTYT OBITh HCIOIB30BAHBI MPHU TPOXOKICHUN
MPAKTUK U BBIMOJHEHUHU BBITYCKHON KBaTM(UKAIIMOHHONU PabOTHI.

3. Komnemenyuu u unouxamopwvt 00CMUNCEHUA KOMNEemeHuuu o0oy-
yarowezocsa, hopmupyemole 6 pezyiomame 0C60EHU OUCUUNTIUHDL

VYK-2.1 3HaeT BUABl PECypCcOB U OTpaHUYECHHM [JIs pelieHust mnpodeccuo-
HaJBHBIX 3aJlay; OCHOBHBIE METO/bl OIIEHKHM pa3HbIX CIIOCOOOB pEIIeHUs 3a]ady;
JEHCTBYIOIIEE 3aKOHOAATELCTBO M MIPABOBBIE HOPMBI, PErYIHPYIOIIHE TPOPECCHO-
HaJbHYIO I€ATEILHOCTD.

YK-2.2 ymeer onpenenars Kpyr 3a1a4 B paMKax ITOCTABJIICHHOW L€, aHAJIN-
3UpOBaTh U BBHIOMPATH AIbTEPHATUBHBIC CIIOCOOBI PEIICHHMS]; OLEHUBATh PECYPChI U
OTpaHUYEHHUS U COOIOATh MPABOBBIE HOPMBI MPHU JOCTHXKEHUU MPOdeccHoHalb-
HBIX PE3YJIbTATOB.

VYK-2.3 Bnaneer HaBbIKaMu pa3pabOTKH €M U 3a7a4 MPOEKTa; METOJaMu
OLIEHKH TOTPEOHOCTH B pecypcax, MPOJOJIKUTEIBHOCTH M CTOMMOCTU IPOEKTA;
HABBIKAMH pabOTHI C HOPMATUBHO-TIPABOBOM JIOKYMEHTAIIEH.

B pezynemame oceoenusn oucyuniunvl 00yuaOuuiica 00JaM4ceH

1) 3nats:

a) 3HaeT BUJbl PECYpCOB M OTPaHMUYEHUH AJIs pelIeHUs NMPOPEeCCHOHATbHBIX
3a/ay;

0) OCHOBHBIE METO/IbI OLIEHKH Pa3HbIX CIIOCOOOB peLIECHUs 3a/1ay;

B) JEHCTBYIOILEE 3aKOHOJATENHCTBO W IPABOBBIE HOPMBI, PETYIHPYIOLINE
poeCCUOHATIBHYIO 1€ TEIbHOCTb.

2) YMeTsb:

a) OMpeAeNsATh KPyr 3a7ad B paMKax MOCTABJICHHOW LI€NH, aHAIU3UPOBATh U
BBIOMPATH aJIbTEPHATUBHBIE CIIOCOOBI PEILICHNUS;

0) OlleHMBaTh PECypChl U OIPaHUYEHMSI U COOJIIOaTh MPAaBOBbIE HOPMBI MPU
JOCTUKEHUH MPO(PECCUOHANBHBIX PE3YJIbTAaTOB.

3) Brnaners:

a) HaBBIKAaMU Pa3pabOTKH 1IEeJU U 3a]1a4 MPOEKTa;

0) MeToJlaMu OLIEHKU MOTPEOHOCTH B pecypcax, NPOAOIKUTEIBLHOCTH U CTO-
UMOCTH MPOEKTA;

B) HaBbIKaMH PabOThI C HOPMATUBHO-TIPABOBOM TOKyMEHTAITUEH.

4. Cmpykmypa u codeprcanue oucuyuniunpl «TeopeTUIeCKre OCHOBBI YHEP-
ro- U pecypcocOepexeHus»
OO6mas TpyA0€MKOCTb AUCITUILIMHBI COCTaBIIsIeT 3 3aueTHhIX eauHull, 108 va-

COB.
Ne Paspnen Buasbl yuedHoit OueHouHble
i | JUCIHUILIMHBI o padoTsl (B yacax) cpeacTsa aJs
/n 5 Jlek- | Ilpaktu- | JlaGopa- | KCP CPC MPOBe/IeHHsT
% 05051 YECKUE TOpHBIE MpoMeEKRyTO-
@ 3aHATUSA paboThI HOM aTTeCTa-

UM 10 pa3je-
Jam




ro- U pecypcocoepexe-
HUA

Mem Kypca, e2o yeau u
saoauu.  Cooepowcanue
kypca. Ceazv ¢ Opyeumu
oucyunaunamu. Dopmoi
VuebHbIX  3aHAmMull U
OmuemHocms no Kypcy.
Jlumepamypa 0ns u3zy-
yeHuss Kypca. Ouepee-
muyeckue pecypcul U ux
ucnonvzoeanue. Axmy-
AnbHOCMb U NOMEHYUA
9HepeochepediceHusi 8
cmpane

Hue 8 cghepe mame-
PUATBHO20 NPOU3-
600cmea.
Hcnonvzosanue 6o-
Obl, NOJIE3HBIX UCKO-
naemuix u Opyaux
NPUPOOHBIX pecyp-
cos. Bzaumocsssze
MEeXHON0SUYECKUX,
9Hepeemu4eckKux u
9KONO2UHECKUX AC-
NeKmos8 8 NPOMbl-
JIEHHBIX MEXHONL02U-
sx. Ucnonvzosanue
MenJi0801 3HepaUU
HA XUMUYECKUX
npeonpusimusix.
Texnonoeuueckue
nompeoumenu.
OHnepzonocumenu.
OmonumenvHo-
BEHMUNISIYUOHHDLE

1 | Pomp u 3Haye- | 6 1 - 2 21 3auem, npaxmu-
HUC OSHECPTro- U yeckoe 3daHAmue,
pecypcocoepe- doknao
HKEHUS

2 | OcHoBbl TepMo- | 6 1 - 2 22 3auem, npakmu-
JTMHAMHYECKOTO yeckoe 3amsimue,
aHanM3a TEIIo- Juckyccus
BBIX IIPOLIECCOB
U CUCTEM
TomauBo, ocHo- | 6 1 - 2 22 3auem, npaxmu-
Bl TOpEHUS U yeckoe 3ansmue
OpraHu3anus
CKUTAHUS TOII-

JHBa

4 | DHepProTexHo- 6 1 - 2 21 3auem, npaxmu-
JJOTUYCCKHUEC ar- Yyeckoe 3aHAamue
perarsl

NUTOI'O 4 6 - 8 86
dopma aTTecTaln | 3auem (4)
1. Cooepoicanue nekuuoHHvIX 3aHAMUI O memam C ykazanuem (popmupye-
MBIX KOMHGTCHHI/Iﬁ
Ne Ya- ®opmupye-
Tema JTeKIHOHHOrO 3aH5-
n/ Paznes nuCIUILIMHBI ChbI - Kparkoe conep:xanue MBbI€ KOMIIE-
I TCHINHU
1 | Ponp n 3Hauenue sHep- | 1 | Bgoonas nexyus. Ilpeo- | Pecypcocbepedice- VK-2.1, VK-
2.2, VK-2.3




cucmemuwi. Cucme-
Mbl XO3UCMBEHHO-
ObLIMOB02O 2opsHe2O
8000CHADIICEHUSL.
Bmopuunvie suep-
eemuyecKkue pecyp-
cbl u ux 6uowl. Oc-
HOBHblE
Hanpasiexust dHep-
20-u pecypcocoe-
pedceHus 8 Xumuye-
cKolul
NPOMBLULTIEHHOCTIU.
Ipunyunw s5Hepeo-
MexHoN02UU.

OcHOBBI  TEpMOAMHA-
MHYECKOTO aHaIM3a
TEIUIOBBIX TPOIIECCOB H
CHCTEM

Ilepswiil 3axon mepmo-
OuHamuku. dnepeemu-
yeckuii oananc. Tenno-
évie K.n.0. Bmopoii

30KOH mepModuHaMuKu.

Obpamumsie u Heobpa-
mumsle npoyeccwi. 11o-
mepu 3HepauU U3-3d He-
obpamumocmu
npoyeccos. SHmponusi.
Oxcepeus. onpedene-
Hue; pacyem, 3HayeHue
8 MEPMOOUHAMUYECKOM
aHanuze npoyeccos u
obopyoosanus. Tenno-
sas ¢hynxyus. Jxcepee-
muyeckui K.n.0. cu-
cmemul. Bausnue
MAKCUMANbHOU U MUHU-
MATbHOU memMnepamyp
cucmemvl Ha GENUYUHY
9IKCepeemuUUecKo2o
K.1.0.

Pacuem sxcepeuu
nomoKa u eeuecmesd
8 3AMKHYMOM 00be-
Mme. JKcepeemuue-
cKue ouazpammol
«e-hy onsa pabouux
men. JKkcepeemuue-
cxuil bananc cu-
cmemvl U omoenb-
HbIX ee DJIeMEHMO8.
Onepeemuueckas u
9KCcepeemuyeckas
nonocosvle oua-
2pamMmbl U UX Uc-
noJb308aHUe NPU
ananuze 3Hepeono-
mpebnenus. Ananus
9HEpPeOUCNOIb308a-
HUsL 8 KOMNPECCUOH-
HOU 0OHOCM)NeH-
yamou
MenioHacoCHoU
yemanogke. [lomepu
9Kcepauu 8 menio-
0OMeHHbIX annapa-
max pexynepamus-
Ho20 muna. Ycnosus
ONMUMATbHOU nepe-
oayu menaa. Pac-
yem nomepu sKcep-
euu 6
CMeCumenbHblxX
Menio0OMeHHUKAX.
Onpeoenenue ycio-
suil, obecneyusaro-
WUX MUHUMATIbHbIE
nomepu 3Kcepeuul.

VK-2.1,
2.2, VK-2.3

VK-




Tepmoounamuue-
cKas 3¢ pexmus-
HOCMb UHMEHCUDU-
Kayuu npoyeccos
XUMUYECKOU MeXHO-
JI02UMUL.

TormamBo, OCHOBBI TO- Tonnueo: onpedenenue;, | Ypasnenue menno- | YK-2.1, VK-
peHUS W OpTaHHU3aIHs suobl; cocmas. Obwas | 6020 6ananca u eeo | -2 VK-2.3
COKUTAHUS TOTUIMBA xapakmepucmuxa mon- | ananuz. OcobeHHo-
JUBA U €20 UCNONb308A- | CMU  CHCUSAHUS 2a-
Hue.  Mamepuanvhusii | 306020 monausa.
oanauc eopenus monau- | Juppysuonnsiti  u
6a. Pacuem wmamepu- | kunemuueckuii  pe-
anvbHO20 Oananca eope- | HcuMbl 20peHusl.
HUsl 2azoobpasnozco | Yciosus,  Heobxo-
monauea  MmabauyHLIM | Oumbvle 011 OCY-
cnocobom. Buvicwas u | wecmenenus  coicu-
HUzwas meniomol ceo- | eanus. lopenxku 0aa
Pauus MONauea U UX | CoOCUSAHUsL 2A308020
pacuem. Ilonamue | moniuea u 2azo-
VCILOBHO20 MONaUBA. | PazHvix  OMX0008.
Oumanvnus, menioma u | OcobenHocmu Ccacu-
memnepamypa npooyK- | 2aHus HCUOKO2O
moe ceopanusi monausa. | monausa. Cnocobwl
Tennosoti bananc suep- | cocueanus. I openku
20MEXHONIO2ULECKO20 ol cofcueanus
azpeeama. AHCUOKO20 MONIUBA U
HCUOKUX ~ OMX0008.
Ocobennocmu corcu-
2anus meepooco
monausa. Cmaouu
eopenusi. Toperku u
MonKu O cocuea-
HUSL MBepO020 MON-
ausa. Oxonozuue-
cKue npobiemvl npu
COCUSAHUU MONTUBA.
Memoowvr  nooaene-
HUsi  00pazosaHus
OKCUO08 azoma npu
20peHuU  MONIUBA.
Memoowvr  ouucmku
2a308bIX  8bIOPOCOE
om OKcuoa cepeol.
DHEproTexXHOJIOTHYe- Duepeomexnonozuye- Iaposvie mypounvl: | YK-2.1, VK-
CKHE arperarsl ckue aepecamvl: newu; | Hasnauenue, munwi; | -2 VK23
naposvie U 6000- | NpUHYUNbLL PaboOmbi;

2petiHble KOMJbl, Mmyp-
ounvl. Pabouue mena u
MENnIOHOCUMen, ux
ceoticmea. Koncmpyk-
yuu u paboma KOmioes.

Koucmpykyuu. Ila-
pomypOunHbie men-
Jl08ble 91eKmpo-
CManyuu. K.n.o.
CMAHYULl U nymu e2o




HUcmopus

KOMJL08.
npoyeccoi.
VMUIUZAMODYL.

pazeumus
KOHCMPYKYUli Napo8bulx
Komenvuvie

Komnwi-

30mypOUHHbIE

NPOMbBILUUIEHHOCTU.

noewviuenusl. la-

ycemanosku. 1lpume-
HeHUe 8 XUMUYECKOU

6. Codeporcanue npakmuueckux 3aHamuil

Ne

Paznen nuc-
IUIIJTHHBI

Yacel

HanmenoBanue
J1abopaTopHOM
padoThI

Kpartkoe cogep:xa-
HHE

dopmMupy-
eMble KOM-
neTeHUnu

=

Ponbe u 3Haue-
HUE JHEPro- u
pecypcocbhe-
peXKeHUs

DHepreTU4ecKui
aHanu3 3¢ EKTUB-
HOCTH TIepeMelie-
HUSl HACBIIIEHHOTO
BOJISIHOTO TIapa TII0
TPYyOOIIPOBOY

O3nakomieHue c
SHEPreTUYEeCKUM Me-
TOJIOM aHalu3a |
OILIEHKa C ero Mmomo-
mpto  3ddexkTuBHO-
CTH UCIOJb30BaHUS
SHEPruu TpHU Tepe-
MEIICHUN HACHIIIEH-
HOT'O BOJISIHOTO I1apa
0 TPYOOIIPOBOY.
Ompenenenue Beu-
YUHBI IOTEPH TEILIO-
BOM  DHEpPrUH B
OKpy)Xarolee Ipo-
CTPaHCTBO C CJIHUHU-
bl JUIMHBL TPYOO-
poBOJIA.
Onpenenenue Koau-
YyecTBa oOpasylolie-
rocs KOHJIeHCaTa
JUISE  HEW30JIMPOBAH-
HOTO U M30JIMPOBAH-
HOTO  TpyOOmpoBoO-
JIOB.

VK-2.1, VK-
2.2, VK-2.3

OcHOBBI  TEp-
MOJIUHaAMHYe-
CKOTO aHajm3a
TETIOBBIX
IPOLECCOB U
cCHCTEM

AHnanus ¢ dek-
THBHOCTH HCHOJIb-
30BaHUS npu
HarpeBe >KUJIKOCTHU
B ammapare ¢ Me-
IIaJKOM

O3HakoMJIeHHE c
JHEPreTUYECKUM Me-
TOJIOM aHajlu3a U
OILIEHKa C €ro Momo-
uplo 3 PexTUBHO-
CTH HCHOJIb30BAHUSA
SHEpPTUU TIPU Harpe-
BaHUU KUJKOCTU B
anmapare c Memlal-
koil. OmnpeneneHue
KOJIMYECTBA TETIOTHI
B Hayajle U KOHIIE
mpoliecca HarpeBa-
HUS. [Toctpoenue
quarpaMmbl CeHKesl.

VK-2.1, VK-
2.2, VK-2.3




Omnpenenenue  3¢-
(EeKTUBHOCTH  WC-
HOJIb30BaHUS  SHEp-
TMM B  TIpoLecce
HarpeBaHusl.

TonmmBo, oc-
HOBBI TOpEHHUS
158 OpFaHI/I?;aI_[I/ISI
C)KUTaHUS
TOIIJIMBA

Amnanus a3 dex-
TUBHOCTH HCIIOJIb-
30BaHUS  DHEPIHH
IpH  HArpeBaHUU
KHUJIKOCTU B KOXKY-
XOTPYOHOM TeIIO-
oOMeHHUKe (KUI-
KOCTHBIH  00OTpeB
6e3 n3meHeHus ¢a-
30BOTO  COCTOSIHUS

cpenibl)

IIpoBenenue sHep-
TeTUYECKOTO aHaJIH-
3a paboThI TEII000-
MEHHUKa 0e3
W3MCHEHHS arperat-
HOTO COCTOSIHUS
cpen. Ormpenenenue
BEJIMYMH  TEIIOBBIX
MMOTOKOB Ha BXOJIC B
anmapar ¥ Ha BbIXO-
ne u3 Hero. OneHka
BIIMSIHUSL Pa3JIMYHBIX
(dakTopoB Ha DJHEp-
reTuYeckyro 3¢dek-
TUBHOCTb  PabOTHI
TETIO0OMEHHUKA.
[Toctpoenne  numa-
rpammbl  CeHkess U
ouneHka 3(dexTus-
HOCTH  HCITIOJIb30Ba-
HUS DHCPTHH.

VK-2.1, VK-
2.2, VK-2.3

DHEproTexHo-
JIOTUYECKUE
arperarsl

Ananus s dek-
TUBHOCTH HCIIOJb-
30BaHMUsl  DHEPTUU
npu  HarpeBaHUU
KHUJIKOCTH B KOXY-
XOTpyOHOM TeIuIOo-
oOMeHHUKe (mapo-
BOM  oborpeB ¢
n3MeHeHueM ¢azo-
BOTO  COCTOSTHUS
SHEPTOHOCUTEIS)

[IpoBenenue 3Hep-
TEeTHYECKOTO aHaJIH-
3a paboThl TEII000-
MEHHUKA npu
U3MEHEeHUU (a3oBo-
IO COCTOSIHUS DJHEp-
ronocutens. Ormpe-
NeJICHUe  BEJIMYUH
TEIUIOBBIX  MOTOKOB
Ha BXOJI¢ B ammapar
U Ha BBIXOJEC U3 He-
ro. OueHka BIUSTHUS
pa3nuuHBIX  (aKTo-
pPOB Ha JHEpreThde-
CKYIO 3 peKTUB-
HOCTh paboThI
TEII000MEHHUKA.
[Toctpoenue nya-
rpamMmmbl  CeHkes U
olleHKa 2(P¢eKTHB-
HOCTH HCIIOJIb30Ba-
HUS DHEPTHH.

VK-2.1, VK-
2.2, VK-2.3




7. Cooepotcanue nadopamopHvIX 3aHAMULL

Y4eOHBIM TJIAHOM HE MPEAyCMOTPEHO MpOBeJieHHE JTabopaTOpHBIX padoT MO

nucuuIuinHe « TeopeTnueckrue OCHOBBI SHEPTO- U PECYPCOCOEPEKEHUSD.

8. Camocmoamensnasn paboma

Tembl, BLIHOCUMbIE HA CAMO-
CTOAATEJILHYI0 padoTy

Yacel

®opma CPC

HNuaukaropsl
JOCTHKEHHUS
KOMIIETEeHIIUH

OHepronorpelieHne B XUMHUe-
CKOH mpoMbliieHHOCTH. OcHo-
BbI 0€30TXO/IHBIX IIPOU3BO/ICTB B
XUMHUYECKON TexHoJioruu. [{uk-
JUYHOCTh  MaTCpUAIbHBIX U
JSHEPreTHYECKUX IOTOKOB. Bo-
J0- ¥ Tra30000pOTHBIE LUKIBI B
COBPEMEHHOM XUMHUYECKOM
IIPOU3BOJICTBE.

21

Iloozomoexka k 3aue-
my, K HpaKmu4eckoll
pabome, 0oKkady

VK-2.1, VK-2.2,
VK-2.3

IlepBbIil U BTOPOM 3aKOHBI TEP-
MOJIWHAMHKH. OHTAIBLIIHSA, DH-
Tpomnusi, 3Kceprus. MeTroasl
TEPMOJIMHAMUYECKOTO  aHaJIM3a
SHEPTOXUMUKO-
TEXHOJIOTHYSCKHUX CHCTEM. AHa-
JIU3 OTJACJIbHBIX IPOLECCOB XH-
MHWYECKOM TEeXHOJOruu. Tepmo-
JUHAMMYCCKas  ONTHMH3AIHs.
TepMOIKOHOMHMYECKUI  aHAIIN3.
DHeproTexHoyiornyeckuii  Oa-
JIAHC XMMUYECKUX TPOU3BOJICTB.
bamancoBas TemiIoTEXHOIOTHYE-
CKasl cXeMa XMMHYECKOro Mpo-
n3BoAcTBa. Hasnadenwme u co-
CTaB TOIUIMBO-3HEPTreTUYECKOTO
6anmanca. Hopmbl pacxona Temn-
JIOTBI

22

Iloocomoska « 3aue-
my, K NpakmuyecKoll
pabome, ouckyccuu

VK-2.1, VK-2.2,

VK-2.3

Krnaccudukanus, BUIbI 1 COCTaB
TOIUIMBA. XapaKTEPUCTUKU TOII-
nuBa. OpraHuzanus CKUTaHUS
TOIUIMBA B  NPOMBIIIJIECHHBIX
yctaHoBKax. OCHOBBI pacuera U
OCHOBHBIE IapaMeTpbl TOIMOY-
HBIX yCTpOMCTB. ['openku u Tomn-
KM JUISl COKMTaHUSI OTXOJI0B MpO-
W3BOJICTBA. OxpaHa
OKpY’KaloIllell cpenpl OT Bpea-
HBIX BBIOPOCOB, 00pa3yrOIIMXCS
P CXKUTaHUU TOIUIMBA U TO-
PIOYNX OTXOJIOB.

22

Iloocomoska « 3aue-
my, K NpakmuyecKoll
pabome

VK-2.1, VK-2.2,

VK-2.3

[leun XUMHUYECKOM MPOMBILI-
JICHHOCTH.

Kotnoar PperaTbl XHUMHYECKOMN

21

Tloozomoeka k 3aue-
my, K NpaKmu4eckoll
pabome

VK-2.1,
VK-2.3

VK-2.2,




IIPOMBIIIIEHHOCTH. [lapoBbie H
ra3oBble TypOuHBI. TemoBble
JIEKTPUYECKUE CTAHLINN.

8.1 Konmpoab camocmosamenvHoul padbomul

Tembl, BBIHOCHMBIE HA CAMO-
CTOSAATEJIbLHYI0 padoTy

Yacobl

®opma KCP

HNuaukaropsbl
JOCTHKEHUS
KOMIIeTeHIINH

DHepronorpediieHne B XHUMHUYE-
CKOM MpOMBINUIEHHOCTH. OCHO-
BBI O€30TXOJIHBIX MMPOU3BOJICTB B
XAMHUYECKOM TexHojoruu. I{uk-
JUYHOCTh  MaTEpUAIbHBIX U
SHEPTeTUYECKUX TOTOKOB. Bo-
JI0- W Ta30000pOTHBIC ITUKIIBI B
COBPEMEHHOM XHMHUYECKOM
MIPON3BO/ICTBE.

Ilpuem 3auema,
NpAKmMuyeckux  pa-
bom, doxknaoa

VK-2.1, VK-2.2,
VK-2.3

[TepBoIif 1 BTOpPOU 3aKOHBI TEp-
MOJAMHAMUKH. OHTAJIbMHS, 3H-
Tponusi, JKceprus. Mertozsl
TEPMOJMHAMHYECKOIO aHalIu3a
SHEPTrOXUMUKO-
TEXHOJIOTUYECKUX CHCTEM. AHa-
JIU3 OTHENbHBIX IPOLECCOB XU-
MHYECKOM TEXHOJOruu. TepMo-
JUHAMUYECKasl  ONTUMM3ALUA.
TepMOIKOHOMUYECKHI  aHAJIM3.
DHeproTexHoloruyeckuii  Oa-
JIAHC XUMHUYECKUX MPOU3BOJICTB.
banancoBas TeniaoTexHOIOrHYe-
CKas CXeMa XHMHUYECKOro Ipo-
n3BojAcTBa. Ha3Hauenwe u co-
CTaB TOIJIMBO-3HEPTreTUUYECKOIO
Oamanca. Hopmbl pacxona Tem-
JIOTHI

Ipuem 3auema,
NpaKmu4eckux  pa-
bom, ouckyccuu

VK-2.1,
VK-2.3

VK-2.2,

Knaccudukanus, Buabl 1 cocTaB
TOIUIMBA. XapaKTEPUCTUKU TOI-
nuBa. OpraHusanus CoKUTaHUS
TOIUIMBA B  NPOMBIIUIEHHBIX
ycraHoBKax. OCHOBBI pacdera U
OCHOBHBIE MapaMeTpbl TOIMOY-
HBIX yCTpOUCTB. ['Openku u Tor-
KM JUJISl COKUTaHUSI OTXOJIOB MPO-
U3BOJCTBA. Oxpana
OKpYy>Karolen cpeasl OT Bpel-
HBIX BBIOPOCOB, 00pPa3yIOMIUXCS
MpU CXHUTaHUU TOIUIMBA U TO-
pIOYMX OTXOJIOB.

Ilpuem 3auema,
NpaKmu4eckux  pa-
obom

VK-2.1,
VK-2.3

VK-2.2,

[leun XUMHUECKOM MPOMBILI-
JICHHOCTH.

Kotnoar PperaTbl XHUMHYSCKOMN

Ilpuem 3auema,
NPAKMUYecKux  pa-
bom

VK-2.1,
VK-2.3

VK-2.2,




IIPOMBIIIIEHHOCTH. [lapoBbie H
ra3oBble TypOuHBI. TemoBble
JIEKTPUYECKUE CTAHLINN.

9. Hcnonv3oseanue peiimunzo8oii cCucmemuvl OUeHKU 3HaAHUTL

[Ipu oreHke pe3yabTaTOB AEATEIBHOCTH O0YYAIONMUXCS B PaMKax TUCITUTIIU-
Hbl «b1.B.07 TeopeTndyeckre 0OCHOBBI IHEPIO- U PECYPCOCOEPEIKEHUS» UCIIONIb3Y-
eTCsl peUTHHTOBas cucTemMa. PedTUHroBas ornieHka GopMHUpYyeTCs HA OCHOBAaHHH Te-
KyIIero ¥ IPOMEKYTOYHOIO KOHTPOJsA. MakcuMmanbHOE W MHUHHMAaJIbHOE
KOJIMYECTBO 0aJIJIOB MO Pa3IMYHBIM BUJaM y4eOHOM paboThl onucaHo B «Ilomoxe-
HUU O OaJUIbHO-PEUTUHTOBOM CHUCTEME OIICHKHM 3HAHUW CTYJICHTOB M 0OeCTeUCHUS
kauectBa yueOHoro mnpoieccay @I'bOY BO «k KHUTVY ».

Hanpumep: npu u3ydeHUr TUCHUILIUHBI IPEyCMAaTPUBACTCS 3a4ET, NOKIIA/,
MPAKTUYECKUE 3aHATUA. 3a 3TU KOHTPOJIbHBIE TOYKU CTYJACHT MOXKET MOJTYYUTh MHU-
HHUMAJIbHOE U MaKCUMaIbHOE KOJUYECTBO OAIOB (CM. TaOJHILY).

3a 3a4eT CTYJACHT MOXKET MOJyYuTh MHHUMYM 24 Oamra u mMakcumym — 40
OaJJIOB.

Ouyenounwvle cpeocmea Kon-60 Min, oannoe Max, oar106
cpP 4 12 18
KCP 4 9 12
Ilpaxkmuueckoe 3anamue 4 12 24
Jloknao 1 3 6
3auem 1 24 40
Hmozo: 60 100

10. Ouenounvie cpeocmea 0na mexKyuieco KOHmMpOIA yCneeaemocmu, npo-
MeNHCYMOUHOU ammecmayuu o UMmo2am 0C60€HUA OUCUUNIUHDL

OueHoYHbIE CpelCcTBa IJI MPOBEICHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
MIPOMEKYTOUYHOM aTTeCTAllMU O0YYaIOIIMNXCSl U UTOTOBOU (TOCYAapCTBEHHOW UTOTO-
BOM) aTTeCTallud pa3pabaThIBAIOTCS COTJIACHO MOJIOXKEHHUI0 0 DOHAAaX OIEHOYHBIX
CPE/CTB, pacCMaTPUBAIOTCS KaK COCTaBHAasl 4yacTh padoueil mporpammbl u 0hopM-
JISIFOTCSL OTACBHBIM JJOKYMEHTOM.

11.Unpopmayuonno-memoouueckoe obecneyenue OUCUUNIUHbL
11.1. Ocnoenasa 1umepamypa

[Ipu u3yueHun aucuMIUIMHBL « T€OpeTUYeCKue OCHOBBI HEPIO- U PECYpPCO-
cOepexeHus» B KaueCTBE OCHOBHBIX UCTOYHUKOB MH(POPMAIIUU PEKOMEHTYETCS HC-

I10JIE30BATh CIEAYIOLIYIO JIUTEPATYPY.
OcHOBHBIE HCTOYHHUKH HH(Op- KoJu-Bo 3k3.

Maluu
Adonun A. M. Dueproc6eperatonue tex-|9bC «IPRbooks»




HOJIOTHH B TPOMBIIIICHHOCTH [DekTpoH-|http://www.iprbookshop.ru

HBI pecypc]: ydueOHoe mocobme / A.M.|JlocTym ¢ 1000# TOYKH MHTEPHET MO-CJIe PETUCTpa-
Adonnn, FO.H. Haperopoanes u ap. - 2|uuu [P-anpecoB HXTU

u3n. - M. ®opym: HUL[ UHOPA-M,
2015. - 272 c.: 60x90 1/16. - Pexum no-
cryma: http://www.iprbookshop.ru

TexHomorus sueprocoepexkenus [Inek-  [IBC «IPRbooksy
TpOHHBIN pecypc]|: YueOHuk /CuOuKuH . i

FOJL. - - M.: dopym: HUL HHOPA-M, http://www.iprbookshop.ru
2018. - 336 c. Pexum nocryma:
http://www.iprbookshop.ru unu IP-anpecos HXTH

Hoctyn ¢ 11060 TOYKU UHTEPHET MO-CJIe PErucTpa-

11.2. /lonoanumenvnas numepamypa
B kaudecTBe MOMOJHUTENBHBIX UCTOYHUKOB MH(OPMAIIUU PEKOMEH]TyEeTCs HC-
M10JIb30BaTh CJIEYIOULYIO JIUTEPATYPY:

JlomosHUTEIBHBIE HCTOYHMKHA HHGOpMaAH Kou1-Bo 3K3.

1. DHeprocOepexeHne B TEIUIOPHEPTETHKE M TETUIOTEXHOIIO-|5 9K3. Ha Kadeape

rusx: yueOHuk st By3os/O.J1. Jlanunos, A.b. I'apses, 1.B.
SxoBieB u ap.-2-e usm., crep.-M.:-MDBU,2016.-424 c.

11.3. dnexmponnvie ucmoyHuKu uHpopmayuu
[Ipn n3yueHnn auCHMIUIMHBL « T€OpeTUYeCKuEe OCHOBBI HEPTO- U PECYpPCO-
cOepeKeHUs» UCTI0JIb30BaHUE DIICKTPOHHBIX HCTOYHUKOB HH(POPMAIIHH:

1.
2.
3.

3BC «IPRbooks» - Pexxum moctyna: http://www.iprbookshop.ru;
denepanbublil mopran «Poccuiickoe odpazoBanue» http://www.edu.ru/;
®denepaibHbli LEHTP HUHPOPMALMOHHO- O0OpPa30BATENbHBIX PECYpPCOB
http://fcior.edu.ru/;

Nudopmarmonnas cucrema «EqmHoe okHO noCTyma K 00pa3oBaTEIbHBIM
pecypcam» http://window.edu.ru/;

Kpynueimmii poccuiickuii nHGOPMAIIMOHHBIN MOPTaJ B 00JaCTH HAyKH,
TEXHOJIOTUM, MEIUIIMHBI U 00pa30BaHUs, COAEpKaIIHil pedeparbl U MoJ-
Hbl€ TEKCThI OoJiee 14 MIIH Hay4HBIX cTaTeil U myoOnaukanuii — Pexxum no-
cryna: http://elibrary.ru/

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

1. Kypnan «Xumuueckoe U HeTerazoBoe MallmHOCTpoeHuey». Calt xypHa-
Ja «Xumudeckoe W HedTerazoBoe MamMHOCTpoeHue». — JlocTynm CBOOOMHBIN:
http://www.himnef.ru/

2. Kypnan «MamuHOCTpOEHUE U UHKEHEpHOE 00pazoBanue». CallT xypHaa
«MamHOCTpOeHHe W WHXXEHEepHOoe oOpazoBaHue». — JlocTym CBOOOIHBIN:
https://old.mospolytech.ru/index.php?id=4088

CoracoBaHo:

3aB. OTAEIOM W B.4. Tapacosa

o OMOIMOTEYHOMY
00CITyKUBAHUIO



http://www.iprbookshop.ru/
http://www.edu.ru/
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Ffcior.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=6f9c7be092b1cfde8a4840b5791a197d&keyno=1
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwindow.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=976d197276e705dbccbfc2ff8bc80068&keyno=1
https://old.mospolytech.ru/index.php?id=4088

12. Mamepuanvno-mexnuueckoe ooecneuenue OUCYUNIUHDBL (MOOY1).

VYyeOHble ayAUTOPUHU JJI1 TPOBEACHUS YU€OHBIX 3aHITUN OCHAILEHBI 000pY-
JIOBAHUEM:

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

2. Creng Ne2. “Hacamounast KojaoHHa”,

3. Crern Ne 3. “IIpoTMBOTOYHBIC KOHTAaKTHbIE MacCOOOMEHHBIC YCTPOM-
cTBa”’, Maketr « MOHTaX KOJIOHHBI ABYMsI KpaHaMN»,

Crena Ne 4. “ITpssMOTOYHBIE KOHTAKTHBIE MACCOOOMEHHBIE YCTPOICTBA”,
Crena Ne 5. “UccnenoBanue ruipoAMHAMUKU OJITMHOYHBIX Karelb”,

Crena Ne 6. “PeakTop ¢ Memankoit”,

Creng Ne 7. “PoTtaninoHHBIH MaCCOOOMEHHBIX anmapar (IIeHTPOOeKHBIN)”,
Crenn Ne 8. “TemmepaTypHble HalpsHDKEHUS B KOXKYXOTPYyOUaThIX TEIUIO-
oOMEHHHKaX”,

9. Crena Ne 9. “Ko>1<yX0pr6anLIH TEMI000MEHHUK”,

10.Crenn Ne 10. “YmnoTHUTENbHBIEC YCTPOMCTBA Bpama}onmxc;{ BAJIOB”

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

penku tuna TKII, Cekmus konmaukoBoit Tapenku tuna TCK,

12.Crenng Nel2.“MoHTaXX KOJIOHHBI BEDKMMHBIM CIIOCOOOM”,

13.Crenn Nel3.“MoHTax KOJIOHHBI TOPTATBLHBIM KpaHOM

14.Crenn Ne 14. «MoHTaxx KOJOHHBI AByMsI KpaHammu»; Maket pekTuguka-

MOHHOMN KOJIOHHBI.

TEXHUYECKUMU CPeJICTBAMH OOYUYCHHUS:

1. OBepxda-NpoeKTop;

2. PymoHHBIN HACTEHHBIHN dKpaH;

3. HoyTtOyk ¢ mpoekTopoM

[Tomemenust 1si CaMOCTOSATENbHON pabOThI OCHAIIEHBI KOMIIBIOTEPHON TeX-
HUKOM C BO3MOXHOCTBIO TIOAKIIOUEHUs K ceTu «MHTepHEeT» U 0OecneyeHbl JOCTY-
oM B 3JIEKTpOHHYI0 uHpopmarmonnywo cpeny HXTU. Honyckaercs 3ameHna 000-
PYAOBaHHUS €0 BUPTYyaIbHBIMU aHAJIOTaMU.

JIuneH3upoBaHHOE MPOTPAMMHOE OO€ecTieueHre U CBOOOHO pacmpocTpaHs-
eMoe IporpaMmMHoe o0ecreueHue, UCIoab3yeMoe B yueOHOM MpOIecce MpU OCBO-
CHUU TUCHUIUTNHBI « TeopeTrnueckne OCHOBBI IJHEPTO- U PECYPCOCOCPEKEHU S

1. Windows XP;

2. Microsoft Office 2007;

3. AntuBupyc Kacnepckoro

13. Oopa3zosamenvHvle mexnoaozuu

KonuyecTBo 3aHsaTHI 17151 3204HOM (POpMBI 00yUYeHHUs 2 yaca, MPOBOJAUMBIX B
WHTEPAKTUBHBIX (hOpMax.

OcHOBHBIC HHTEPAKTHBHBIC (POPMBI POBEJCHUS YUCOHBIX 3aHATHI:

* IUCKYCCHS,

* IOKJIa bl

* U3YYEHHUE U 3aKpEIJICHHE HOBOTO MaTepuaia Ha UHTEPAKTUBHOM JIEKIIHUH
(;mekmusi-6ecena, KIS — TUCKYCCHS, JIEKIHSI ¢ pa300pOM KOHKPETHBIX CUTYaIlui,
JIEKIHS C 3apaHee 3alUIAHUPOBAHHBIMU OIMMOKAMHM, JIEKIHsI- Mpecc-KoH(epeHus,

O No Ok



MMHU-JIEKITHS);
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