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Co00i1eBOH.

[TporpamMma paccMoTpeHa U 000peHa Ha 3acefaHuH KaQeaphl COIIMOIOTHH, IICUXOJIOTUU H

mpaBa ____ utoHsa 2023 r., mpoTokoi Ne



1. LEJb U 3AJIAYA TUCLIATITAHBI

[IporpaMmma coctaBneHa B  cooTBeTcTBUM ¢  TpeboBanusimu  DenepaiabHOro
TOCY/IapCTBEHHOTO0 00pa30BaTEIBLHOTO CTAaHIApPTa BBICHIETO OOpa3oBaHUS — OakajlaBpuaT
no Hanpapyienuto nmoarotTopku 15.03.02 TexHomornueckue mammabl 1 obopyaoBanue (PI'OC
BO), pexkomeHmanusiMu MeTOIUYECKON KOMHUCCHM M HAKOIUICHHBIM OIBITOM MPEIOaBaHHsI
nucuurinabl  kadenpoit Conwmonoruu, ncuxosiormu u npaBa PXTY um. JI.U. Mennaeneena.
[Iporpamma paccunTana Ha U3y4Y€HUE TUCHUILUIMHBI B TEUEHHUE OJHOTO CEMECTpa.

Hucuunnuna «lIpaBoBeneHue» OTHOCUTCS K 00s3aTeNbHOI yacTu Onoka 1 AuCUUIUIMH
yueOHoro rmiaHa. [IporpaMma TUCHUIUIMHBI TPEANONAraeT, 4YTO OOyYarolIuecs: HWMEIOT
TEOPETUYECKHE U MPAKTUUYECKHe 3HAHUS O0Aa30BBIX MOHATHI O TrocylapcTBE U OOIIECTBE U
MPEAIECTBYIOMIEN TYMAHUTAPHOU TUCHUIIIMHE «cTopus».

Llenp MUCIUIUIMHBI — OBJIAJICHWEC OCHOBAMHU IIPABOBBIX 3HAHUI; ()OPMUPOBAHNE OCHOB
MIPABOBOM KYJIBTYPhI U IPABOMEPHOTO MOBEACHUSI IPAXKIAaHIHA CTPAHBI.

3amaud TUCHUIUIMHBI — O3HAKOMJIGHHE C TEOPUSMH M B3TJSAaMU, BHIPAOOTaHHBIMU
IOPUANYECKON Haykol B 00JacTM KOHCTUTYIHOHHBIX, aJMHUHHCTPATHUBHBIX, TPakKIaHCKHX,
CEMEHHBIX, TPYJIOBBIX M HHBIX OTHOIICHHUH B Pa3jIMYHbIX cepax AeSITeITbHOCTH;

— M3y4YCHHWE JICHCTBYIOIIMX HOPMATHUBHBIX IIPABOBBIX AaKTOB U TMPAKTHKUA HX
MIPUMEHEHUS;

— (dopmupoBaHHEe MPAKTUYECKHX HABBIKOB I10 MPUMEHEHHIO IPABOBBIX HOPM,
COCTaBIICHUIO JOKYMEHTOB M COBEPILICHUIO IOPUIUYECKH 3HAYUMBIX JIEHCTBUI B Pa3IUYHBIX
chepax IesITeIbHOCTH.

Huctunnuna «IIpaBoBenenuey npenoaaercs B 5 -oM ceMectpe. KoHTposb ycnieBaeMocTu
CTYJICHTOB BEJIETCA 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOU CUCTEME.

PabGouast mnporpaMma JUCHUIUIMHBI MOXET OBITh peaJiM30BaHa C MPUMEHEHHUEM
AIIEKTPOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUNA M AIEKTPOHHOTO OOyYeHHs TOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHUA K PE3VJIbTATAM OCBOEHUA JUCHUITJIMHBI

I/I3y‘{eHI/IC JAUCHUIINIMHBI HAITPABJICHO Ha HpI/IO6peTeHI/IC CICAYIOMUX KOMIETEHIIUA |
HHJAKATOPOB HX JOCTHKEHUH

YHI/IBGDC&]’ILHHC KOMIICTCHIIMNW W MHAMKATOPbI HX TOCTHUKCHU .

[Haumenosanue
KaTeropuu Kon u HanmenoBanne  Kop v HauMeHOBaHME MHIUKATOPA JOCTHXKEHUS
(Tpymmel) YK YK
YK
VYK - 11.1 - 3HaeT npaBOBBIC HOPMBI,
OPMHUPYIOIIHE HETEPITUMOE OTHOIICHUE K
YR-11 Criocoden g)op II)_lyI;?)HHOM HOII)SCILGHI/IIO
dbopMupoBath ppyn Y ’
VK - 11.2 - YMmeer peanu3oBbIBaTh HETEPIIUMOE
I'paxxnanckas  HeTepHmUMOe
OTHOIIIEHHE K KOPPYIIIHOHHOMY TTOBEICHUIO B
TTO3UIIHS OTHOIIICHHE K
o HOHHOM pa3NUYHbBIX chepax AesITeTbHOCTH
nog E ;gHmo y YK -11.3. Brnanmeer meromamu (popMupOBaHUS
HETEPIHUMOT0 OTHOIIEHHS K KOPPYIIIMOHHOMY
MIOBEJICHUIO

OobmenpodeccnoHanbHble KOMIETCHIIMM ¥ WHAWKATOPHI WX JOCTHKCHUS:



(x| HanmenoBarme

KaTeropuu

(rpyrmimbl)
OIIK

[IpencraBnenue
pe3ynbTaTOB
npodeCcCHOHAIbHON
JIESITEILHOCTH

Ko n HamumeHoBanue
OIIK

OIIK-3. CnocoGen
OCYIIECTBIISTh
po¢eCCHOHATBHYIO
JeSTeIbHOCTD c
Y4ETOM
YKOHOMHYECKUX,
IKOJIOTUYECKHUX,
COLIMATTLHBIX
OrpaHUYCHUI Ha BCEX
JTamax  KU3HEHHOTO
YPOBHSI,

OIIK-10. Cmocoben
KOHTPOJIMPOBATH 5
obecreynBaTh
MIPOU3BOJICTBEHHYIO H
IKOJIOTHUYECKYIO
0€30I1aCHOCTD
pabounx MecTax;

Ha

Kon n nanmeHnoBanue uHukaTopa
noctrmxkenust OITK

OIIK-3.1 3Haer W MNOHMMAET OCOOCHHOCTH
MTOBEICHUS WHXCHEPHO-TEXHHYECKOTO
NIepCOHAA TPOMBIIIICHHBIX TPEIIPUSITHIA;
OI1K-3.2. YMeeT ucoiab30BaTh COBPEMEHHBIC
COIMATBHO-TICUXOJIOTUIECKUE TEXHOJIOTHH
YIIPaBICHUS KOJICKTUBOM;

OIIK-3.3. Bnageer nmpuemamu 3¢Q¢GHEeKTUBHOTO
OCYIIECTBICHUS npodeccnoHaTbHOM
JESITETILHOCTH B TPYIOBOM KOJIJICKTHBE

OIIK-10.1 3Haer necTByrole
HAIIMOHAJIbHBIC ¥ MEXYHAPOIHBIC CTAHIAPTHI
B obnactu MIPOU3BOCTBEHHOM u

9KOJIOTMYECKOH Oe30MacHOCTH;

OIIK-10.2 Ymeer pa3pabaTeiBaTh METOIUKH
obecricueHus IPOU3BOICTBEHHON "
9KOJIOTMYECKOH 0e30macHOCTH Ha pabodmx
MeCTax C y4eToM TpeOOBaHUIl AEHCTBYIOIINX
HAIMOHAJIBHBIX " MEKTyHAPOIHBIX
CTaHJapTOB ;

OIIK-10.3 Bnanmeer mpuemMaMu BHEIPEHUS B
IPOM3BOJICTBE MNPOIYKIIMM MAIIUHOCTPOCHUS
CHCTEM MEHEKMEHTa 0€30MacHOCTH TpyAa U
OXpaHBbl 3/10pPOBbsI, CUCTEM SKOJIOTHYECKOTO U
JHEPreTUYEeCKOr0 MEHEIKMEHTa Ha OCHOBE
JeMCTBYIOIUX HallMOHAJIbHBIX u
MEXTyHAapOIHBIX CTAHIAPTOB




HpO(l)eCCI/IOHaJ'II:HI:IG KOMIICTCHIMU W UHAUKATOPBI HX JOCTUIKCHUA:

B pe3ynbrate u3ydeHus JUCHUILINHBI CTYJACHT OaKkaaaBpHara J0KEH:
3HaTh:

OCHOBBI POCCHMCKOW NPAaBOBOM CHUCTEMBI M POCCHICKOTO 3aKOHOAATENbCTBA,
OCHOBBI OpraHu3ali U (QYHKIMOHUPOBAHUS CYAECOHBIX M HHBIX NPABONPUMEHUTENIBHBIX U
MMPaBOOXPAHUTCIIbHBIX OPraHOB;

- MPABOBBIE M HPABCTBEHHO-ITHYECKHE HOPMBI B cdepe mpodheccCHoHATbLHOMI
JIeATEIbHOCTH;

- IIPABOBBIE HOPMBI, PETYIUPYIOLINE OTHOIIEHHE YelIOBeKa K YeIOBEKY, 0OIECTRY,
OKpYXKarolleu cpeae;

- npaBa u 003aHHOCTH TPaXKIaHUHA;

- OCHOBBI TPYJIOBOT'O 3aKOHOAATEIbCTBA;

- OCHOBBI X031l CTBEHHOTO I1PaBa;

- OCHOBHBIE HAIPABJICHUS aHTUKOPPYNLIMOHHON AeATENbHOCTH B PO

YMeTs:

- HCIIOJIB30BATh J3THUYCCKHUC W IIPABOBBIC HOPMBI, PCTYIHUPYIONIMEC OTHOLICHUC
YeN0BeKa K YeJIOBEKY, OOIIECTBY, OKpPY KaIOIIEH cpejie, UCIOIb30BaTh IpaBa M CBOOOIbI UeIOBEKa
U TPakJIaHWHA MPU Pa3pabOTKe COIUAIBHBIX TPOEKTOB;

- HCII0JIB30BATh U COCTABJIAAITH HOPMATUBHBIC U ITPABOBBIC JOKYMCHTBI, OTHOCAIIHUECA
K NMpoQecCHOHAIBHON AeATeIbHOCTH, MPEANPUHUMATH HEOOXOAUMbBIE MEPhI K BOCCTAHOBJICHUIO
HapyILIECHHBIX IIPaB;

- peann30BbIBAaTh IIPaBa U CBOOOBI YETIOBEKA U IPaskJaHNHA B pa3IMYHbIX chepax

- KU3HEACATCIIBHOCTH.

Biagers:

- HaBbIKaMU MMPUMCEHCHUA 3aKOHOAATCIIBCTBA TP PCIICHUHN IMPAKTUYCCKUX 3aaad.

3. OBBEM JIUCLIUIUIMHBLI U BUJIbl YUEBHOM PABOTEI

=] OO0BeM UCIHUIUIAHBI
Bu OHOIl pab
AL YHCOHOM pabotet Axkan.  Actp.4u
3E o
OO0mast TpyA0EMKOCTh JAUCITUTUTHHBI 3 108 81
KonraktHass pabGoTa — ayIuTOpHBIE 3aHATHUS: 0,88 32 24
Jlexunu 0,44 16 12
[Ipaktnueckue 3anarus (I13) 0,44 16 12
CamocrosiTenbHas  paboTa 2,12 76 57
KonTakTHast camocTosiTennsHas paboTa 0,2 0,15
2,12
CamocTosATeNbHOE N3YUYeHUE Pa3iesioB JUCIUILIHHBI 75,8 56,85
Bun xoHTpOIIS: 3auer
4. COJEP’)KAHUE OUCHUITJIMHBI
4.1. Pazgenel OUCHUIUIMHBL YW BUABI 3aHATHI
i Paznen aucuumimHbl Beero  Jlexumm ITpaxkr. Cam.
3aH. pabota
Eganzn 1. OcHOBBI TEOpUHU TOCYIAPCTBA H 18.0 30 3.0 120




1-—OcHoBBI TEOpUH-TOCYIAPCTBA 9,0 15 15 6

.2 OCHOBBI TEOpHUH TTpaBa 9,0 15 15 6
2.  Pazmen 2. Orpacnu myOnmyHOrO mpaBa 36,0 5,0 5,0 26,0
2.1  OCHOBBI KOHCTUTYIIHOHHOTO ITpaBa 5,0 0,5 0,5 4,0
2.2 OCHOBBI AIMUHUCTPATUBHOTO TpaBa 8,0 1,0 1,0 6,0
2.3 OCHOBBI YrOJIOBHOTO IIpaBa 6,0 1,0 1,0 4.0
24 Koppymius kak coluanbHOE U TPaBOBOE 6,0 1,0 1.0 40
SIBJICHHE B COBPEMEHHOM OOIIIECCTBE
2.5  OCHOBBI 3KOJIOTHYECKOTO MpaBa 7 1,0 1,0 5
HopMaTuBHOE paBOBOE perynpoBaHHE
2.6  3amurtel nHbopManuu. IIpaBOBBIC OCHOBBI 4 0,5 0,5 3
3alUTHI TOCYJIAPCTBEHHON TaHbI
3. Paspmen 3. Orpaciu dacTHOro mpasa 30,0 5,0 5,0 20,0
31 Fpa)K,E[aHCKOG IIPABO: OCHOBHBIE TOJIOKEHUS 6,0 1,0 1.0 40
oO1eli yactu
3.2 ABTOpPCKOE U TIATEHTHOE IIPABO U paBoBast 6.0 1.0 1,0 4,0
3aI[{Ta PE3yIbTATOB HHTEIICKTYaIbHOM
eI TENbHOCTH
OCHOBBI X035IHICTBEHHOI'O
33 (mpeAnpuHUMATENIBCKOI0) IpaBa 6.0 1,0 1,0 40
3.4  OcHOBBI CEMEHHOTO IIpaBa 6,0 1,0 1,0 4.0
3.5  OcHOBBI TPYIOBOTO IIpaBa 6,0 1,0 1,0 4.0
Paznen 4. OcobeHHOCTH TPABOBOTO
4. pel"y.HI/IpOBaHI/Iﬂ HpO(beCCHOHaHBHOﬁ 24,0 3,0 3,0 18,0

ACATCIIBHOCTH B OTACJIBHBIX OTpaCIsax
XUMHUYCCKOU MPOMBIIIIICHHOCTHU

OcHOBBI HAIIMOHATILHOW OE€30MaCHOCTH,
roCyJapCTBEHHOU MOJUTUKH U
4.1 yaap 8,0 1,0 1,0 6,0
3aKOHOJATENHCTBO B 00J1aCTH 00ecrieueHus
SAIEPHOMN M paJiMalluOHHON OE30MaCHOCTH
Oco0eHHOCTH MTPaBOBOTO PETYIUPOBAHUS

4.2  Tpyna paOOTHUKOB XUMHUYICCKON 8,0 1,0 1,0 6,0
HPOMBIIIUICHHOCTH
HopmaTuBHO-nIpaBoBas 6a3a

4.3  perynupoBaHHs XUMHUYECKOU U 8,0 1,0 1,0 6,0
Hedrexummueckoit orpaciu B Poccun
BCET'O 108,0 16,0 16,0 76,0

4.2. ConmepkaHue pas/ielioB JAUCIUILTAHBI

Beenenue. ucuuruinHa «IIpaBoBeneHHe» OTHOCHUTCS K 00s3aTeNbHOM yacTH, Oioka 1
JUCUMIUIMH mpoduis. basupyercss Ha TEOpeTHYECKMX W TNPAKTHUECKUX 3HAHUX, 0a30BBIX
MOHSITUI O rOCYJapCTBE U OOIIECTBE.

Kypc paccmarpuBaeT OCHOBHBIE IOPHAWYECKHE TEPMHUHBI M TMPUHIUIBI, PACKPHIBAET
OCHOBHBIE TEOPETHYECKHE IPEACTABICHUS O TAKUX SBJIEHUAX KakK TOCyJapcTBO M Ipaso. B
IIPOLIECCE M3YYEHHUs Kypca CTYIEHTBHI 3HAKOMSATCS C OCHOBHBIMM IIOJIOKEHUSMHU BEIYILHX
oTpacyieil pOCCUHCKOro IpaBa, a TaKKe OCHOBHBIMHU IMOJIOKEHUSIMH TE€X OTpacieil poccHiicKoro
paBa, KOTOpPbIE MOTYT ObITh BOCTPEOOBaHbI UMHU 11O MPO(UITIO MOATOTOBKH, a TAKXKE B PEIICHUN
CEMEMHBIX U OBITOBBIX BOMPOCOB.

[IpenmMeTroM u3ydeHHs NaHHOTO Kypca SBISIOTCS 3HAHUS O TOCYJapcTBE M TIpaBe,
3aKOHOJATEIbCTBE, C KOTOPHIM KaKIbli TIpa)KIaHWH CTaJKUBaeTcs B KU3HU. [Ipu m3ydenun
JUCLUIUINHBl  HCIIOJIB3YIOTCS HOPMAaTUBHBIE aKTbl TOCYAAapCTBA M IOA3AKOHHBIE AaKThI
rOCYJapCTBEHHBIX OPraHOB, PETYIUPYIOIINX IKOHOMHYECKYIO, (PMHAHCOBYIO, YIPaBIECHUECKYIO
JESTeIbHOCTh FOCYIapCTBA U XO35MCTBYIOIUX CyOBEKTOB.

Paznen 1. OcHOBBI Teopuu rocyjapcTBa H MpaBa.

1.1. OcHoBbl Teopum rocynapcrsa. Ilonstue um mnpusHaku rocyaapctBa. Dopmbl
rocynapcrtBa. @yHKIUU rocynapcrsa. B3auMocssa3b rocygapcrsa 1 npasa.

1.2.  OcHoBel Teopuu mpaBa. [loHsTHe u npu3Haku npasa. [IpaBo u mopass. [IpaBoBas
KyJbTypa. OCHOBHBIE IIPABOBBIE CUCTEMBI COBpEMEHHOCTH. [IoHATHE M BBl HCTOYHUKOB IIPABAA.



HopmatuBHbI IpaBoBOI aKT Kak UCTOYHUK IpaBa. OnpeneneHne 3aK0Ha U MOJ3aKOHHBIX aKTOB.
JleiicTBue HOPMATHBHBIX IPABOBBIX akTOB BO BpeMeHH. OOparHas cuia 3akoHa. lloHsTHe
MIPABOBBIX HOPM, UX cTpyKTypa. Cucrema npasa. YactHoe 1 myOnuyuHoe rpaBo. MaTepuaibHOe U
nporueccyaigbHoe mpaBo. [IpaBooTHOIIEHHE: 00BEKT, CYOBEKT U COJIEpPKaHUE MTPABOOTHOUICHHIA.
IOpunnueckue daxtsl. [Ipobensl 3ak0HOAATENHCTBA.

Paznen 2. Otpacnu myOGnmyHOTO TMpasa.

2.1. OcCHOBBl KOHCTHUTYIHMOHHOTO TpaBa. KOHCTUTYIMSI — OCHOBHOH 3aKoH
Poccuiickoii®eneparnuu. OCHOBBI TPaBOBOTO CTaTyca 4elioBeKa U rpaxkjaanuHa. denepatuBHOE
ycrpoiictBo Poccuiickoit ®enepanuun. Cucrema TrocylapCTBEHHBIX OPraHOB M IPHUHIIMII
pazaenenusi Biacreil B Poccuiickoit ®enepanuu. [lpesumment Poccuiickoit dDenepanuu.
®denepanbHoe coopanne Poccutickoii @eneparnu. Opranbl HICIIOJIHUATEILHOM BiiacT Poccuiickoit
Oeneparun. KOHCTHTYIMOHHBIE OCHOBBI CyA€OHOW cuUCTeMbl. [IpaBOOXpaHUTEIBHBIE OpPTaHBI.
IlonsiTHE IrpaXKIaHCTBA.

2.2. OcHOBBI agMUHMCTpAaTUBHOro IpaBa. [loHATHE U mpeaMeT aIMUHUCTPATUBHOIO
npaBa. OOmas xapakrepuctuka Konexca P® 00 aaMHUHUCTPAaTHBHBIX NPAaBOHAPYIICHUSX.
AJMUHUCTpAaTUBHbIE  IPAaBOHAPYILIEHUS: IOHATHE M  NPU3HAKK. AJIMUHUCTPATUBHAs
OTBETCTBEHHOCTb: MOHATHE W NpUHLUNBL. [loHATHE, MpHU3HAKM M BUIBl aJIMHUHUCTPATHUBHBIX
HaKa3aHUH.

2.3. OcHOBBHI yrojoBHOro mpasa. [loHATHE U peIMeT yroJIOBHOTO MpaBa. YTOIOBHAS
OTBETCTBEHHOCTb: ITOHATUE, OCHOBAaHHWE BO3HMKHOBEHUA. [IoHATHME mpecTyIuleHus: NpHU3HAKH,
crpykrypa. CocrtaB mpectymienus. Coydactue B mpecTymieHMH.  OOCTOSTENbCTBA,
UCKJIIOYAIOIIME IPECTYNHOCTh JesHusA. [loHsATue, nenu W BHUABI HaKa3aHWH. YTOJIOBHAs
OTBETCTBEHHOCTb 3a COBEpLICHUE NPECTYIUIEHUI. YCJIOBHOE OCYXIEHHE, OCBOOOXKIEHHE OT
YTOJIOBHOUW OTBETCTBEHHOCTH.

2.4. Koppynmusi Kak COIMaIbHOE SBICHUE. TEepMHUH U MOHITHE «KOPPYIIHs». Bust
koppynuuu. PopMbl TPOABICHHUS KOppynuuu. HopMaTuBHOE ompeneineHue KOPpPYyILUU.
IIpununHbl pactpocTpaHeHus KOoppynuuu. @opMbl IposABICHNS KOppynuuu. GopMbl KOPPYILHAH-
npectymieHua.  @opmbl  koppynuuu-npoctynka.  @DopMmbl  MOJUTHYECKONM  KOPPYILHH.
HopmatuHble mpaBoBbI€ akThl B cepe MPOTUBOAEHCTBUS Koppyniuu. denepalibHblil 3aKOH OT
25.12.2008 Ne 273-D3 «O npOTHBOICHCTBUU KOPPYIIITHN.

2.5.  OCHOBBI 3KOJIOTHYECKOTO IpaBa. KOJOIMYECKOE MpPaBO: MOHATHE, MpPEeAMET
METOA M HMCTOYHUKM HKosormdyeckoro mnpasa P®. IIpaBoBoe peryimpoBaHHE 3KOJIOIMYECKUX
npaBOOTHOIEHUH. [loHsATHME, BUABI M CTPYKTypa OSKOJOTMYECKHUX IPABOHAPYIICHHM,
OTBETCTBEHHOCTB 34 UX COBEPILCHHUE.

2.6. HopmatuBHOE mpaBoBOE€ peryiMpoBaHUE 3allUThl MHGOPMalMKM U IpaBa
rpaXJaH  HA  3allUTy  IEPCOHANbHBIX  JaHHBIX. [IpaBOBbIE =~ OCHOBBI  3aIMUTHI
rocynapctBeHHOW TaiiHbl. [loHsTHe mHpopmanuu. OOmias XxapaKTepuCTHKA 3aKOHOIATEIbCTBA
o 3amute nHpopmarun (Nel49-d3 «O6 nnpopmanuu, THGOPMAIIMOHHBIX TEXHOJIOTUSX U 3alIUTE
uHpopmanuny»). OTBETCTBEHHOCTh 3a HapylLIeHHE 3aKOHOJATeNIbCTBAa O 3alIUTe HWH(OpMALUU.
Kondunennmanpuas uapopmanys: MOHATHE, BUABI U 3aIIKTa. 3aIIUTa NEPCOHANBHBIX JaHHBIX
rpakJaHuHa. [ocymapcTBeHHas TaillHA: TIOHATHE, 3allUuTa, IPABOBOE PETYJINPOBAHUE
rOCyJapCTBEHHOW, chnykeOHo ¥ uHONW wuHpopmanuu. IlpaBoBblE OCHOBBI  3aIUTHI
rOCyIapCTBEHHOW TAHBI.

Paznen 3. Otpacnu 9acTHOTO Tpasa.

3.1. T'paxxmanckoe TpaBO: OCHOBHBIC IOJIOKEHUS oOmied wactu. [loHsThe, mpenMer
U METOJl TpakJaHCKOro mpasa. [IoHSATHE Trpa)kIaHCKOTO MPAaBOOTHOIIEHHS, €ro CHeruQuKa.
CrpykTypa TpakgaHCKoro mpaBooTHomeHusa. [IpaBo-,  nmeecnmocoOHOCTH  CyOBEKTOB
IpaXkJJaHCKOT'0 IIPaBOOTHOLIEHHUs. [ 'paxiaHe Kak cyOBbeKThl I'pakJaHCKOro npasa. dusndeckue u
IOPUIMYECKUE JINIA: TIOHATHE, TPU3HAKH, Kiaccuukanus. lOpuanueckue GpakThl, KAK OCHOBaHHUE
BO3HUKHOBEHUS I'PaXJaHCKMX IpPaBOOTHOUIEHUH. [IpaBo cOOCTBEHHOCTH: MOHATHE, CTPYKTYpA.
[TpaBomouns coOcTBeHHHKA. DOpMbI cOOCTBEHHOCTH. O05A3aTeNbCTBO: MOHITHE, UCIIOTHEHUE U
obecnieuenne. O0sA3aTeNIbCTBA B IPAXKJAHCKOM IPaBE U OTBETCTBEHHOCTD 33 MX HAPYIICHUE.



3.2. ABTOpCKOE ¥ TATEHTHOE TPaBO M TMpaBoBas  3allUTa  PeE3yJbTaTOB
MHTEJJIEKTYaJIbHOM  JesITeNbHOCTH. [loHsATHE aBTOPCKOTO IpaBa U CMEXHBIX NpaB. cTouHUKN
U CHCTEeMa IIPaBOBOM OXpaHbI Pe3yIbTaTOB UHTEIUICKTYaIbHOU JesTeIbHOCTU. VICKITIOUnTENbHbIE
npaBa. [laTeHTHBIE IpaBa Ha U300pETEHUS, MOJIE3HBIE MOJIENIH U TPOMBIIITICHHBIE 00pa3isl. Hoy-
Xay M KOMMepueckue cekpeTbl. OCOOEHHOCTH 3allUThl ABTOPCKMX TIpaB U OOBEKTOB
NPOMBIIIICHHON coOCcTBeHHOCTH. I[IpaBOBbIE acmeKThl IMepenadyd TEXHOJIOTMH C IIeNbI0 UX
BOBJICYCHHS B TPAKIAHCKHH (XO3SMCTBEHHBIN) 000POT.

3.3.  OcCHOBBI  XO3SMCTBEHHOrO0  (NMPEANPHUHUMATEIHCKOTO) mpaBa. Ilonstue
XO03SUCTBEHHOTO (TMPEANpPUHUMATENBCKOT0) MpaBa Kak OTpaciu IpaBa, HAyKu M YyueOHOMU
quctumuinHel. IIpeamer xo34icTBEHHOro (IpeaNpUHUMATENBCKOTO) MpaBa, MPU3HAKH, METO/bI
IIPAaBOBOTO PEryiaupoBaHus. [IoHATHE XO35AHCTBEHHON M NPEAIPUHUMATEIBCKON IEATEIbHOCTH.
OtrpanuueHre XO3sICTBEHHOTO (MpeANpUHUMATENbCKOr0) MpaBa OT APYTHX OTpaciied Ipasa.
Cucrema XO3SHCTBEHHOrO (MPEANPUHUMATENHCKOr0) IMpaBa. VICTOYHHKK XO3SHCTBEHHOIO
(mpeanpuHUMATEIHCKOTO) Ipasa. CrpykTypa XO351ICTBEHHOTO (IpeanpuHUMAaTEIBCKOTO)
3aKOHOAaTC/IbCTBA. 3aKOHBI n II0A3aKOHHBIC AKThbI Kak HCTOYHUKHU XO3SIMCTBEHHOT'O
(mpeanpuHUMATEIHCKOTO) MpaBa.

3.4. OcHoBbl cemeiiHoro mpasa. IIpaBoBoe perynupoBaHHE CEMEWHBIX OTHOIICHHUHU.
Hcrtopust cemeiiHoro mpapa. 3akiloueHHUE W MpekpamieHue Opaka. IlpaBa m oOsi3aHHOCTH
ponuteneid u gereid. OcyliecTBIeHHWE POAUTENbCKUX MpaB. OTBETCTBEHHOCTh POJUTENEH 3a
HEHa/JIe)Kalllee BOCIUTAaHUE AeTel. AlMMeHTHbIe oOs3arenbcTBa. DopMbl BociUTaHus AETEH,
OCTaBIIUXCs 0€3 MOoNeueHus: poauTeNeH.

3.5. OcHoBel TpymoBoro mpama. llpemmer um meTon TpyaoBoro mpasa. TpynoBoii
JIOTOBOp: NOHSTHUE, CTOPOHBI, COAepKaHKE. 3aKII0UEHUE TPYAOBOro Aorosopa. OCHOBaHUS AJs
IPEeKpalleHus] TpyJloBoro Jjorosopa. Pabouee Bpems. Bpemst orabixa. TpyaoBble CHOpBI.
JucuumimHa Tpyna.

Paznen 4. OcoOeHHOCTM  MpPaBOBOIO  PETYIUPOBAHUS npodeccuoHanbHON
JESTEIbHOCTH B OTAENIbHBIX OTPacisiX XHUMHUYECKOH NPOMBIIUIEHHOCTH

4.1. OCHOBBI HAIMOHAIHHOM  OE€30MACHOCTH, TOCYJAPCTBEHHON TIOJUTHKA H
3aKOHOJIATENILCTBO B 00JIaCTH oOecreueHus siIepHON M pajuanoHHol Oe3zomacHoctu. llenwn,
3a/la4l, OCHOBHBIE HAIPABJIECHUS W HMHCTPYMEHTHl peaM3alliyd IOCYyAapCTBEHHOW IMOJUTHUKH B
oOmacti obecriedeHus sAAepHON U pagualnoHHOM OezomacHocty Hopmbl M mpaBmiia B o0nactu
obecrieueHust sAepHOM W paauanMoHHOM Oe3omacHocth B P®. Cranpapthl 0€30MacHOCTH
MAT'ATO. HopmaruBHo-nipaBoBasi 6a3a OCHOB HallMOHAJIBHOM O€30MacCHOCTH C ONOpPOH Ha
nosioskeHuss Koncturynuu PO, mexxayHapogHbix 1oroBopos P®D, denepanbHbIX 3aKOHOB M UHBIX
HOpMAaTHBHBIE MPaBOBBIX akTOB Poccuiickoit denepaiuu B obigactu obecriedeHus: sSACpHON U
pamuanmonHoit Oe3zomacHocTH. CranmapTthl Oe3omacHocth MAT'ATD M uX UMIUIEMEHTAIHS.
[IpaBoBast OTBETCTBEHHOCTb 3a HapylIEHHs B 00jgacTu obecriedyeHus: 0e30MacHOCTH SACPHBIX
00BEKTOB.

4.2. OCOOeHHOCTH MPaBOBOTO PEryIMPOBaHUS TpyAa pPaOOTHUKOB XUMHUYECKOU
MPOMBINIIEHHOCTH.  OcOOEHHOCTH 3aKJIIOYeHHMs] M COJEp)KaHus TPYAOBOrO JIOrOBopa C
pabOTHUKAaMU XUMHUYECKON MpOMBIIITIeHHOCTU. [IpaBoBoe perynupoBaHue paboyero BpeMeHu U
BPEMEHHM OT/IbIXa pPAOOTHHUKOB XHMMHYECKOH MpOMBIIIIEHHOCTH. OCOOEHHOCTH MPaBOBOIO
peryJIMpoBaHUs OXPaHbI TPyAa paOOTHUKOB XUMHUUECKOW MPOMBIIIUIEHHOCTH. CHcTeMa rapaHTUi
Y KOMIIEHCAllUi pabOTHUKAM XUMUYECKOHN MPOMBIIIJIEHHOCTH.

4.3. HopmatuBHO-IIpaBoBas 6aza pEryJInpOBaHUs XUMHUYECKON "
Herexumuyeckororpacnin B Poccum. @enepanbubiii 3akoH ot 21.07.1997 N 116-d3 «O
IPOMBIIIJICHHON 0€30MacHOCTH OMACHBIX MPOM3BOJCTBEHHBIX 00BEKTOBY». DenepaibHbIil 3aKOH
or 10.01.2002 Ne 7-®3 «OO0 oxpane okpyxkaromei cpensl». TpynoBoit konekc Poccuiickoii
®Oenepannn ot 30.12.2001 Ne197-®3. I'maBa 21. Crarbs 147. Hanorossiii konekc Poccuiickoi
Oenepannu ot 31.07.1998 Ne 146-d3. ['maBa 26. Hanor Ha m00BIYy MOJIE3HBIX HMCKOIIAEMBIX.
Cratbu Ne 334-345,coneprkaiye CpoKH yIuiaThl, 0OBEKT HAJIOTa, IPaBUIa HAYMCIICHHS HAJIOTa Ha
nosie3nbie uckonaemele. [Toctanonenue [IpaButenscrBa Poccniickoit deneparun ot 16.05.2006
Ne 303 «O pasrpannueHHH TOJHOMOYMHN (heAepaTbHBIX OPraHOB HCIOJHUTENILHOW BIACTH B



oOmacti obecrieyeHns OMOIOTMUECKOM 1 XuMHUUecKkoi 6e3onacuoctu Poccuiickoit deneparymy.
[TocranoBnenne I'ocroprexHamsopa Poccum ot 05.05.2003 Ne 29 «OO6mme mnpaBuia
B3pBIBOOE30MACHOCTH JUII  B3PBIBONOXKAPOOMACHBIX XMUMHUYECKHX, HEOTEXUMUYECKUX H
HedTenepepabaTriBatonX mpou3BoAcTBy Denepansubiii 3akoH 0T 04.05.1999 Ne 96-d3 «O06
oxpasHe arMocdepHoro Bo3ayxa». Ilocranosnenue [IpaButensctBa Poccuiickoii Denepanuu ot
14.07.06 2006 Neo 429 «O n$UUEH3UPOBAHWU DJKCIUTyaTallUd XHUMHYECKH OMACHBIX
MPOM3BOJICTBEHHBIX O0BEKTOBY.



5. COOTBETCTBHUE COIEPXAHNA TPEBOBAHUAM K PE3YJIbTATAM OCBOEHUA JWCHUITIIMHBI

 —— eYAETET OGROCHI AL CTy T Aot Pa31ﬂeﬂ PaSéueJI Pa33f[en Pa?fen
3HaTh:
- OCHOBBI POCCUHCKON IPAaBOBOM CHCTEMBI U POCCHICKOTO 3aKOHOJATEIbCTBA, OCHOBBI
1 oprammzanuu u  QYHKIMOHUPOBAHHS CYACOHBIX M HMHBIX IPABONPUMEHHUTEIBHBIX U + +
MPaBOOXPAHUTEIbHBIX OPTraHoOB;
2 - MIPABOBBIC | HPABCTBEHHO-ITUYECKHE HOPMBI B chepe poheCCUOHATILHOM NeSTeIIEHOCTH, + +
- [IPaBOBbIE HOPMBI, PErYJIMPYIOIIME OTHOLIEHUE YEJOBEKa K YEJOBEKYy, OOILEeCTBY, + +
OKpY2Karollen cpee;
- IpaBa U 00s13aHHOCTH T'Pak/1aHUHA; + +
- OCHOBBI TPYJIOBOTO 3aKOHOJIaTEIbCTBA; +
- OCHOBBI X034 CTBEHHOT'O MPaBa; + +
- OCHOBHBIE HAIIPABJICHUS AaHTUKOPPYILIMOHHOMN AeATEIbHOCTH B PD +
YMmeTs:
- HCIMOJI30BAaTh 3TUYECKUE W IMPABOBBIE HOPMBI, PETYJIHUPYIOIIME OTHOLIEHHE YEJIOBEKAa K
3 4YenmoBeKy, OOINECTBY, OKpYKalOIIeH Cpele, HWCIOJIb30BaTh MpaBa W CBOOOJBI YeJIOBEKA W + +

rpa)xIaHUHA TIPH pa3paboTKe COLMATBHBIX MPOEKTOB;
- HCIIOJIB30BaTh M COCTAaBJIATH HOPMAaTHBHBIE W IIPABOBBIE JOKYMEHTBHI, OTHOCAIIHECS K

4 mpodeccHOHANBHON JEATEIbHOCTH, MPEANPUHIUMATE HEOOXOIUMBbIE MEPBl K BOCCTAaHOBIICHHUIO + +
HapylLIEeHHBIX [IpaB;
- pealM30BBIBAaTh MpaBa M CBOOOJBI YEJIOBEKa W Tpa)JaHWHA B pa3jMYHBIX chepax
JKU3HEACATCIBHOCTH.

Baagers:
5 - HaBBIKAMU IIPUMEHEHU I 3aKOHOAATENBCTBA MPU PELIEHUU NMPAKTUYECKUX 3a/1a4. + +
B pesynbraTe 0CBOCHMS TUCHUTUIMHBI CTYICHT JIOJDKSH MPUOOpECTH clieayromue (yHugepcanvhoie) KomMnemenyuu u UHOUKANOPBL UX 00CHUNCCHUA:

Kon 1 naumenoBanue YK Kon u nHaumenoBanue wunaukaropa nocTkeHus YK




VYK-2 — CnocobeH ompeneisth Kpyr 3agad B
pamMKax TIOCTaBJICHHOW 1€ U BHIOMpATh
ONITUMAJTBHBIE CTIOCOOBI UX PEIIEHUS, HCXOS U3
JNEHCTBYIONINX IPABOBBIX HOPM, WMEIOLIUXCS
pPECYPCOB 1 OTPaHUYECHUI

YK-10 Criocoben popmupoBats HETEPIIUMOE
OTHOIICHUE K KOPPYIIIMOHHOMY TTOBEJICHHIO

VK-2.1. 3Haer He0OXOAWMBIC JJISI OCYIICCTBICHHS
npodecCHOHANBEHON AEATENFHOCTH PABOBBIE HOPMBI.
VYK-2.2. Vmeer ompenensaTb Kpyr 3aJad B paMKax
M30paHHBIX BUIOB MPOQPECCHOHAIBLHON MeATCILHOCTH,
IUITAHWPOBATh COOCTBEHHYIO NESTENBHOCTh HMCXOIS W3
HMCIOIIUXCS  PECYPCOB; COOTHOCHTH TJIaBHOE H
BTOPOCTETIEHHOE, pelIaTh MOCTAaBICHHBIE 3aJadyd B
paMKax M30paHHBIX BUIOB PO ECCHOHATBHON
JeSITeIbHOCTH.

YK-2.3.

Braneer HaBbIKaMH MPUMEHEHUS] HOPMATHBHOW 0a3bl U
pelieHus 3amad B o0JlacTH  U30paHHBIX — BUJOB
po(ecCHOHaIbHOMN IEATEIBHOCTH.

YK -10.1 - 3HaTh CYIIHOCTh KOPPYIIIHOHHOTO
TIOBE/ICHHS M €T0 B3aNMOCBSI3b C COI[HATbHBIMH,
O9KOHOMHWYECCKHUMHU, ITOJIUTUICCKNMHU U HHBIMU
YCIIOBUSIMUA

YK -10.2 - YMeTb aHaTu3UpOBaTh, TOJIKOBATH U
MPpaBUJIIBHO IMTPUMECHATH IIPABOBLIC HOPMBI O
NPOTUBOJAEHCTBUN KOPPYILIUOHHOMY I10OBEJICHUIO

VYK -10.3. Bnazneetr HaBbIKaMu IPUMEHEHUSI IPABOBBIX U
HPaBCTBEHHO-ITUYECKHUX HOPM B chepe
npodecCHoHaIbHON AESITEeIBHOCTH




6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATHUA

6.1. IlpakTrueckue 3aHATHUS
[TpuMepHBbIE TEeMBl MPAKTUYECKUX 3aHIATUH MO JUCIUIUIHHE.

5 Nepayena : i} ;
R —— €Mbl IPAKTHUECKUX 3aHATUI achl
Ne n/mn
1 1 [Tpoucxoxaenne rocynapcersa. [Iporcxoxaenue
rpasa.
[ToHsiTHE U CYITHOCTH FOCYAAPCTBA U TUIIOJOTHS
2 1 rocyaapcta. ®opma rocynapcrsa. OyHKIMU 2
rocynapcTBa. MexaHu3M rocyiapcTaa.
[TonsTue, mpenMer, cucreMa KOHCTUTYIITHOHHOTO
npaBa. VICTOYHUKH KOHCTUTYITMOHHOTO TIPaBa.
OCHOBBI KOHCTUTYIITHOHHOTO CTPOSI.
KoHCTUTYITMOHHBIE OCHOBBI TPAXKIAHCKOTO
obmiectBa. [lonsTre, conep:kanve U MPUHIUIBI
MIPABOBOT'O CTaTyca JINIHOCTH.
OCHOBBI 2JIMUHHUCTPATHBHOTO U YTOJIOBHOTO TIPaBa B
Poccuiickoit ®enepanuu. Koppynuus kak
COLIMAJILHOE U TIPABOBOC SIBJICHUE B COBPEMEHHOM
oOwrecTBe
OcHoBBI 2K0JIOTHYECKOTO0 TIpaBa. [IpaBoBoe
obecnieueHre HHPOPMAIIMOHHOM 6e30macHocTH PD
OCHOBBI TpakJAaHCKOTO TpaBa
ABTOpCKOE TIPABO U 3aIIUTa WHTEIIEKTYaIbHOU
cOoOCTBEHHOCTHU. XO03S5IIICTBEHHbIE TPABOOTHOILEHUS
CeMeliHOE U TPYIOBOE 3aKOHOIATEIIHCTBO
Oco0eHHOCTH TTPABOBOTO PETYTUPOBAHUS
9 4 po¢eCCUOHAIBHON JESTEIHHOCTH B OTACIIBHBIX 2
OTpacCIAX XUMUYECKON MPOMBIIIIIIEHHOCTH

o N o O
w W W N
N N N W

6.2 JIaGopaTopHble 3aHATHUS
JlaGopaTopHBIe 3aHATHUS TI0 AUCITUTUINHE HE TIPETYCMOTPEHBI.

7. CAMOCTOSTEJIBHAA PABOTA

CamocrosiTenbHast paboTa IPOBOAUTCS C IIENIbI0 YIIIYOJIeHUs! 3HAHUM MO AUCLHUIIIMHE U
MpeayCMaTpUBAET:

- 03HAKOMIICHHUE 1 TPOPabOTKY PEKOMEHIOBAHHOM JTUTEPATYPHI;

- MOATOTOBKY K BHITIOJTHEHUIO KOHTPOJIBHBIX PabOT M0 MaTepUamy JEKIIHOHHOTO
Kypca;

- HO)IFOTOBKy U BBIINIOJIHCHUEC JOMAIITHUX 3a)1aH1/1171 110 paSJ'II/I‘—IHI)IM TeMaM Kypca;

- HO)IFOTOBKy JOKJIag0B I10 paBJ'II/I'—IHI)IM TeMaM Kypca;

- MOATOTOBKY K MIPAKTUYECKUM 3aHSATHSM,

— yyactue B ceMuHapax PXTY um. M. MenaeneeBa no reMaTuke AUCUUTUIAHBI.

[InanupoBaHue BpEMEHHM Ha CaMOCTOATEIBHYIO padOTy, HEOOXOIUMOTO Ha HM3yUYCHHE
JUCHUITIINHBI, CTYI[CHTaM Hy‘-IH_IC BCETO OCYH_IGCTBHHTL Ha BECbHb Hepno,u I/IBYLIGHI/ISI,
MpeaycMaTpuBas MPU STOM PETYJISIPHOE TOBTOPEHHME MPOMACHHOrO Mmarepuaia. Marepuadn,
3aKOHCHeKTHp0BaHHLII>’I Ha JICKOUAX, HCO6XOZ[I/IMO perynslpHO JOITIOJIHATE CBCACHUAMU U3
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JUTEPATYPHBIX HCTOYHUKOB, TIPEACTABICHHBIX B yueOHOH mporpamme. [Ipu pabote ¢ ykazaHHBIMH
UCTOYHHKAMHU PEKOMEHIYEeTCSl COCTAaBIIAITh KPAaTKUH KOHCIEKT MaTepHana, ¢ 00s3aTelIbHBIM
¢dukcupoBanreM OnbIMOrpahUIECKUX TaHHBIX HCTOYHUKA.

8. [IPUMEPbI OLIEHOYHLIX CPEACTB JJIs1 KOHTPOJIA OCBOEHUA
JUCHHUTTIIIMHBI
CoBOKyIIHast OIICHKA IO JUCIUIUIMHE CKJIAJBIBACTCS U3 OLIEHOK 32 BBIMIOJIHEHUE 3 KOHTPOJIBHBIX
paboThl (MaKCUMaIIbHAS OIEHKA 32 Kaxayro paboty 20 6amioB), pedepara/ noknama
(MakcuManbHas oleHka 3a 2 pedepara 20 6aioB), MHAMBUAYATBHBIX 3a0aHUHN (MaKCUMaJIbHAS
ouenka 20 6anoB). ITOroBbIi KOHTPOJIb MO JUCHUIUIMHE HE TPEAYCMOTPEH.

8.1. [IpumepHas TemaTHKa pedepaTHBHO-aHATUTUYECKOH pabOTHI.
1. OOwecTBO U rocyaapcTBo, MOJIUTUYECKAs BiacTb. PoJib U 3HaU€HUE BJIACTH B OOIIECTBE.
2. TocynapcTBo M rpakaanckoe oOIIecTBO.
3. IIpaBoBoe rocynapctBo: noHstue u npuzHaku. [Ipodaemsl u myTH GopMHUpOBaHUs
IpaBoBororocyzaapcTsa B Poccuu.
4. [IlpaBoBoe co3nanue. [IpaBoBas u moauTHYeCcKas KyiabTypa.
5.  CyObexTsl myOoIuMuHOTO TpaBa. ['ocygapcTBeHHBIE OpraHbl U JOJDKHOCTHBIE JIUIIA.
[ToHATHAKOMIETEHIIMN U TPABOMOYUI.
6. [lonsTue, OCHOBHBIC NMPU3HAKU M BUIBl IOPUANYECKONH OTBETCTBEHHOCTH.
OCHOBaHMEBO3HUKHOBEHHUS FOPUIMUECKON OTBETCTBEHHOCTH.
7. OO61mas xapakTepuCcTUKa OCHOB POCCUHCKOr0 KOHCTUTYLIMOHHOTO CTPOSL.
8. MexayHapoaHble CTaHAApThl IpaB U cBOOOA yenoBeka. ['apanTuu peanuzanuu
IIPaBOBOrOCTAaTyca YeJloBeKa U I'pakJaHHUHa.
9. Cypnebnas cucrema: Koncrutymmonnsiii Cyn P®; BepxoBusiit Cyn P® u obmue
CyJbl,BO€HHBIE Cybl; Briciuit ApOutpaxusiii Cyn PO.
10. IIpaBooxpaHUTETbHBIE OPTaHbl: MOHATHUE U CHCTEMA.
11. HacnenctBeHHOE MpaBo.
12. Tlonsarue, GyHKIMK W TPUHIMIIEI MECTHOTO caMoyIpaBiieHust B Poccuiickoit
®eneparun.Opraibl MECTHOTO caMOyIpaBiieHHs. ['apaHTUu paBOMOYUII MECTHOTO
caMOyIIpaBJICHHUS.
13. VYrosoBHast OTBETCTBEHHOCTb 3a MPECTYIUIEHUS B cepe KOMITBIOTEPHOM HHpOpMaLUu.
14. Koppynuus Kak collMagbHOE SBJICHHE.
15. Tumnonorusaius KOppyHIHHU Kak CIIOco0 orpeaesaeHus HanpaBieHuil 60pbObI ¢ Hel
(IPOTUBKOTO, B KAKMX CEKTOPAX, Ha KAKMX YPOBHSX).
16. TlocnencTBusi KOPPYNLKHU AT OOIIECTBA.
17. O mucumruinHe pabOTHUKOB OpraHU3aIUi, SKCIUTYaTUPYIOIIHUX 0CO00 paaraIiiOHHO-
OTacHbIE U JIepPHO-OTIaCHbIE MPOU3BOJICTBA U OOBEKTHI B 00JIACTH MCIIOJIB30BaHUS ATOMHON
SHEpPIruy Ha OCHOBE MOJIOXKeHUH YcTaBa cornacHo PenepansHoMy 3akoHy oT 8 mapta 2011
r. N 35-03.
18. Ilenu, 3a1a4n, OCHOBHbIE HANIPABJICHUS U MHCTPYMEHTHI peaiu3aliiil rocy1apCTBEHHON
TIOJTIUTUKH B 00JIacTH oOecrieueHusl epHON U paauaoHHol 6e3onacHoctu Poccuiickoit
Oenepann Ha niepuox g0 2025 roga m manmpHelnIyro nepcrnekTuBy. Yka3 Ilpesuaenra
Poccwuiickoit @eneparuu ot 13 okTs10ps 2018 r. Ne 585.
19. OcHoBHBIE TPOOJIEMBI U TEHICHITUU B 007acTH 00ecnieueHUs SASPHOM U paarualiiOHHON
6e3onacHoctd  Poccuiickoit ®enepanuu cornacHo Ykasy [lpesupmenta Poccuiickoit
®denepanun ot13 okTsa0ps 2018 1. Ne 585.
20. 3amauu B oOnacTu obecrieueHus sIIEPHON U paMallMOHHON Oe3omacHoCcTH Poccuiickoi
®denepanuu coriacHo Ykasy [Ipesunenta Poccuiickoit @enepanun ot 13 oktsaOpst 2018 r. Ne
585.
21. TlonsaTtue M pa3BUTHE KYJIbTYpbl O€30MACHOCTH B OPraHU3alMsIX, OCYLIECTBISIOMIMX
HKCIUTYyaTalUI0 00bEKTOB UCIIOIB30BAHNS ATOMHON YHEPTUH.

22. Nuctpymentsl peanu3anud  OCHOB  TOCYIApCTBEHHOM TMOMUTHKM B  00jacTu
13



o0ecrieyeHus AepHON U paaralnoHHOM Oe3onmacHocTH Poccuiickoit Denepaiui Ha epuoa
no 2025 roga w nmanpHEWIIyr0 TepcreKTuBY coriacHo Ykasy Ilpesupenta Poccuiickoit
®enepanun ot 13 okTs16ps2018 1. Ne 585.

23. Tlopsaok B3auMOACHCTBHUS OPTaHOB TOCYIapCTBEHHOMU BiiacT Poccutickoi deneparnmm,

OpraHoOB TOCY/IapCTBEHHOU BIACTH cyObekToB Poccuiickoit denepannu, opraHoB MECTHOTO

camoympasiienus U ['ockopnopauuu "PocatoM", corimacHo Yka3zy I[lpesunenrta Poccuiickoit

®enepanuu ot 13 oktaops 2018 r. Ne 585.

24. Texuuueckue pernamentsl (TP), ycranaBnuBaromue TpeOOBaHHS K XHUMHUYECKOU

npoayKuuus PO.

25. Tlponenypa TOKCHUIOTHYECKUX UCCIIEIOBAaHUI XUMUYECKUX BellecTB Ha Tepputopuu PO.

26. OcHoBuble nonoxenus Cormamenus mo caHUTapHeIM Mepam ot 11.12.2009 r.,

yCTaHaBJIMBAIOUINE HOBbIE TPeOOBaHMS K BBO3Y M OOPAIICHUIO MPOAYKIMH Ha TEPPUTOPHH

Poccun, benopyccun, Kazaxcrana or 11.12.2009 r.).

27. OcuoBuble mnonoxenuss @PenepanpHoro 3akoHa ot 30.03.1999 N 52-®3 (pex. or
26.07.2019)

«O caHUTapHO-3MUAEMHOIOTHYECKOM OJIaronoay4yruu HaceICHUS.

28. COBOKYITHOCTh OCHOBHBIX KPUTEPHEB, ONPEACIIIONMX  pPaOOTHUKOB
XUMHUYECKOUTTPOMBIIIJICHHOCTH KaK TPYAOIPABOBYIO KaTETOPHIO.

29. BpenHocTh U MOTEHIMANbHASI ONACHOCTh YCIOBHM TpyAa.

30. Cnenuduka Tpyna pabOTHUKOB XUMHUYECKON TIPOMBIIIICHHOCTH.

8.2. IlpuMepsl KOHTPOJBHBIX BOIMPOCOB IS TEKYIIETO
KOHTPOJISI OCBOCHHMS JTUCIUTUIMHBI

Paznen 1w Pazmen 2. [Ipumepsl BOMPOCOB K KOHTPOJIBHONH pabdore Ne 1.
KonTtponpHast pabora comepxut 2 Bompoca, 1o 10 6amioB 3a Bompoc.

ITonsiTHE TOCYIapCTBA U ITPaBa, UX NMPU3HAKU.

Tunsl 1 GopMBbI rocynapcTBa.

@DopMBI IPABIICHUS], TOCYJAPCTBEHHOTO YCTPOMCTBA, OJUTHYECKOIO PEXKUMA.

@OyHKIMY NpaBa ¥ chepsl ero NpUMEHEHHUS.

Hopwma npaBa, ee cTpykTypa.

®opMbl (ICTOYHUKH) ITpaBa.

3aKOH M M0J[3aKOHHbIE aKThl. KOHCTUTYIIMS — OCHOBHOM 3aKOH rocy/1apcTBa M 001IecTBa.

[Toustue HopM Mopanu. OOIIKe YepThl U OTIMYNE HOPM MpaBa U HOPM MOPAIIH.

ITonsiTHE, NPU3HAKK U COCTAB MPAaBOHApYIIEHNs. Buasl npaBoHapyIeHUH.

0. TIloHsATHE OCHOB MPABOBOTO CTATyCa YEIOBEKA U TPAKJaHIHA M €T0 TIPUHIIHITE.

1. T'paxnganctBo Poccuiickoii @eneparui.

12. Cucrema OCHOBHBIX ITpaB, CBOOOI M 00S3aHHOCTEH YeJIOBeKa M IPAKIaHIHA.

13. TIpuHOUT pa3aecHus BIACTEH.

14. OcHoBBI KOHCTUTYLIMOHHOTO cTatyca [Ipesunenta PO, ero monoxenue B cucreme

opranoBrocyaapcta. [Topsimok BEIOOPOB U mipekpamienust moaHomounii [Ipesunenta PO.

15. OcHoBbI KOHCTUTYIIMOHHOTO cTaryca PenepansHoro CobpaHus, ero MecTo B

CHUCTEMEOPraHOB IOCYAapCTBa U CTPYKTypa 3aKOHOJATENbHBIN MPOIECC.

16. IIpaBurennctBo Poccuiickoit denepannu, ero CTpyKTypa 1 MOJTHOMOYUS.

17. CyneGnas cucremMa, €€ CTpyKTypa.

18. TlonsTHe aAMMHUCTPATUBHOTO MpocTynka. OCHOBaHMS M MOPSIOK MPUBJICUCHHS K

aIMUHUCTPATUBHON OTBETCTBEHHOCTH. BU/bI aIMUHUCTPATUBHON OTBETCTBEHHOCTH.

19. TlonsTHe U 3aaYMl YrOJIOBHOTO MpaBa. YTOJOBHBIM 3aKOH M NMPECTYIUIEHUE KaK
OCHOBHBIC IIOHATHA YTOJIOBHOI'O IIpaBa.

20. TIlonsTHE YrOJOBHOW OTBETCTBEHHOCTH, €€ OCHOBAHHUE.

21. OO6cTosATENbCTBA, UCKITIOYAIOIINE OOIIECTBEHHYIO OMTACHOCTh U TPOTUBOMPABHOCTH

RBOo~NoOR~LONE
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22.
23.
24,
25.

JCSTHUS.

Merto/bl ¥ 33/1a4¥ KPUMUHAJTUCTUKH.

DKOJIOTUYECKOE MPaBO: MOHATHE, PEIMET METO/I.

[IpaBoBO€ peryinmpoBaHu€ FIKOJOTMUECKUX MTPABOOTHOIICHUMN.

[ToHsiTe, BUIBI U CTPYKTYpa SKOJOTMYECKHUX IMPABOHAPYIIEHUM, OTBETCTBEHHOCTh

34 MXCOBCPUICHUC.

26.
27.

OTBETCTBEHHOCTb 3a HApYLIECHUE 3aKOHOAATENIbCTBA O 3aIUTe HH(POPMALIUH.
I'ocynapcTBeHHas TaliHa: MOHATHE, 3allUTa, IPABOBOE PETYIMPOBAHUE

rocyJIapCTBEHHOM,CITY)KEOHOM U MHOK MH(MOPMAITIH.

Pazgen 3. [Ipumepsl BOMPOCOB K KOHTPOJBHOH pabote Ne 2. MakcumanbHasi —OIlEHKA

20 6aimoB (1o 10 6amnoB 3a orBet Ha Bompoc). KoHTponpHas paboTa comepkut 2 BOIpoca,

no 10 6amioB 3a Bompoc

1.

IOpI/I,I[I/ILICCKI/Ie (1)3.KTBI KaK OCHOBAaHHA BO3HHKHOBCHUA, U3MCHCHUA U IIPCKPALICHU S

IIpaBOBLIX OTHOIIICHUH.

2.
3.

RBooo~NO A~

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

[TonsTHE, 3aKOHOIATENBCTBO U CUCTEMA IPAKIAHCKOTO IIPABA.

dusuyeckue U IOpPUAWYECKUE JIUIa, HUX [PABOCIOCOOHOCTh MU
neecrnocoOHOCTh. J{eMKTOCTIOCOOHOCTb.

[Tonsatue u popmsl npaBa COOCTBEHHOCTH.

®opMbl IPABOBOI OXpaHbl PE3yNbTATOB MHTEJUIEKTYaIbHOU AestensHocTr (PUY).
WuTennekryanbHast COOCTBEHHOCTb.

ABTOpCKOE IPaBO.

ITaTenTHOE MpaBo.

IIpaBa Ha cpencTBa MHAMBUAYAIU3alUUA. TOBapHBIE 3HAKHU.

ITpaBoBas oxpana nporpamm st OBM u 6a3 naHHBIX.

Criy>xeOHble TPOU3BEICHUS.

[TonsiTE TpyAOBOTO Mpasa.

Kos1eKTUBHBIN 10rOBOP U COTJIALIECHHUS.

TpynoBoil 10roBop (KOHTPAKT): MOHSATUE, CTOPOHBI U COJEpKAHHE.

[TonsiTre u BuAbI paboyuero BpeMeHU, BPEMEHU OT/IbIXa.

Jucnunnuza Tpyna. MarepuaibHas OTBETCTBEHHOCTb.

OCc00EHHOCTH PETYITMPOBAHUS TPY/AQ KEHITUH U MOJIOACHKH.

Tpynossie criopsl. MexaHNM3MBI peanu3ayu U 3allATHl TPYAOBBIX IIPAB IPaKIaH.
[lonsATHE M NPUHIMIIBI CEMENHOTO IIpaBa.

[Tonsitue 6paka u cembu. Peructpanust 6paka u yciaoBUs €ro 3aKJIFOUEHUSI.

Paznen 4. [Ipumepsl BOmpocoB K KOHTpObHOHM padote Ne 3. KonTponsHas pabota comepxuT
2 Bompoca, o 10 GamoB 3a Bompoc.

1. HopmaruBHo-mipaBoBas 6a3a peryjaupoBaHUs XUMUYECKOH M He()TEXUMHUYECKOM

otpaciu BPoccumn

2. IlpaBoBast OTBETCTBEHHOCTh 3a HapyIIEHHs HOPM U MPABUI B OTPACISIX XUMHUUECKOM

MIPOMBIIIJIEHHOCTH.

3. OOmue mpaBwia B3pHIBOOE30OMACHOCTH JJS  B3PBIBOMOXKAPOOIACHBIX
XUMHUYECKUX, HEPTEXUMUYECKUX U HedTenepepadbaThIBalOINX TPOU3BOJICTB.

4. Hcropus BOZHUKHOBEHUS, aKTYaJIbHOCTh U 3HaYEHHE aTOMHOIO IIpaBa B Pa3BUTUHU

aToMHoMoTpaciu u ooecnieuenus SIPb B PO.

5. HcrouyHuku npaBa B pOCCUHCKOM aTOMHOM 3aKOHOJIAaTENbCTBE.

6. CoBpeMeHHbIE TeH/IEHIIMY U OCHOBHBIE HAIIPABJICHUS Pa3BUTHUS aTOMHOTO

3aKoHoJarenbeTBaB Poceuiickoit @enepanuu.

7.

Mexnynapoansie aoroBopbl U Ctanmaptsl 6e3onmacHocTd MAT'ATD kak
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HMCTOYHHUKHU JUISIUMIUIEMEHTAIIMU B @aTOMHOE 3aKOHO1aTeNbCTBO PD.

8. Tloaxozpl K penieHuto IpobIieM Mo SASPHOMY HACIIEIUIO B BEAYIIHNX SACPHBIX JAepKaBax.
9. Knaccuduxamus npaBoOTHOLIEHUH B 00JACTH UCIIOIb30BAHUS ATOMHON YHEPTHH.

10. HopmartuBHBIE MpaBOBbIE AKTHI OPTAHOB BJIACTH CYOBEKTOB PD Kak MCTOYHUKU
aTOMHOT03aKOHO/1aTeIbCTBA.

11. ®denpepanbubie 3akoHbI PO kak cucTeMa HCTOYHMKOB aTOMHOTO MpaBa.

12. IIpaBossic akThl [Ipe3unenrta PO, [IpaButenscrBa PO, GeaepanbHbIX MUHUCTEPCTB U
BEJIOMCTB KaK MCTOYHHKHU 3aKOHO/IATEILHOTO PETYJIMPOBAHUS AaTOMHON OTpaCIIH.

13. Crpykrypa Ilepeuns denepanbHbIX HOPM M HpPaBWJI B OOJACTH HCIIOJIH30BAHUS
ATOMHOMPHEPTUU U COOTBETCTBYIOIME KOMIIETCHIINH.

14. Cucrema HOpMaTUBHBIX TOKyMEHTOB Poccuiickoit denepanuu B 00JacTH
WCII0Ib30BAaHUSIATOMHON YHEPTUU.

15. HopmartuBHBIE IPABOBHIE aKThl UCIIOJHUTEIBHBIX OPTaHOB TOCYJAPCTBEHHON BIACTH
cyOBekToB PD kak HCTOYHUKHM aTOMHOTO 3aKOHOJIaTEIHCTRA.

16. OcobGeHHOCTH 3aKII0UEHUS U COACPKAHUS TPYIOBOTO JOTOBOPA C
PabOTHUKAMUXMMHYECKOHN TIPOMBIIUICHHOCTH.

17. Kareropus «paOOTHUK XMMHUYECKOIN MPOMBIIIIIEHHOCTH: KPUTEPHUHU.

18. Cucrema rapantuii 1 KOMIEHCAINI paOOTHUKAM XUMHYECKOU MPOMBIIIJICHHOCTH.
19. OOecneuenue pexxuMa TpyAa U OTJbIXa paOOTHUKOB B COOTBETCTBUU C
3akoHoAareabcTBOMPD (TK PD).

[Tpumepsl 3amay Mo pa3iIUyHBIM TeMaM Kypca, mo 10 GamnoB 3a Bompoc

3amaua Nel

I'paxxnane ., H. u O. pemmnu co3aate oOmiecTBeHHOe oObeauHeHue. /g sToro onu
oboparmmce k cr. 30 Koncrurynum P®, koropas 3akperuisieT CBOOOJY JAEATEIbHOCTH
0O0I11eCTBEHHBIX 00BETMHEHN.

OcHoBbIBasiCh Ha 3TOM HpuHLHUIE, MOTYT JH rpaxaane Jl., H. u O. co3nate moboe
oO1iecTBeHHOE 00beTuHEeHHE?

3anaua Ne2

Cembs Ha cBOeM aBTOMOOWMIJIE BO3BpAILAJIMCh U3 MOe3AKH Ha aady. CTpemsch OblcTpee
MOMAacTh JOMOM, BOAUTENb Mpoexall MePEeKPEeCTOK Ha KPacHbIM curHai cBetodopa, Ipu 3TOM MO
HEOCTOPOKHOCTH COMJI TelIexo/a, 3/J0pOBbI0 KOTOpPOro OblT MpUYMHEH Bpea. B uwncne
CBUJETENEH MpaBOHAPYIIECHUS OBLIM M YIIEHBI CEMbHM BOJUTEINS, KOTOPHIE OTKa3aiach J1aBaTh
MOKa3aHUsI.

MOo’KHO M IPUBJIEYbUX K YTOJIOBHOMOTBETCTBEHHOCTH 33 OTKa3 OT Ja4M MOKa3aHUil?

3anada Ne3

Xapakrtepusys cyaeonyro cuctemy Poccuiickoit deneparuu, ctynentka JI. ckazana, 4To
CyIbl OOIel IOPUCAVKIIMU PACCMATPHUBAIOT CHOPHI MEXKAY TpaKAaHaMU, apOUTpaKHbBIE CYIbI
paccMaTpUBaIOT CHOPBI MEXAY TpakJIaHaMu U opranu3zanusmu, a Konctutymumonusiii Cyg PO -
CIIOPBI MEX/1y OpTaHU3alHUSIMH.

B gyem ommbnace crynentka JI. Ilpu moaroroBke cBoero orBeTa?

3agaua No4

UsneH pernoHaIbHOIO OOIIECTBEHHOTO SKOJIOTUYECKOr0 OObEeTUHEHUs «3eNeHbI MHUP)
ObUI UCKIIIOUEH M3 HEro 3a TO, YTO JKECTOKO oOpalmancs co cBoedl cobakod M ObUT yIuYeH B
HE3aKOHHOM 0XO0Te Ha yTOK B Mexce3oHbe. OH oOpartuiics B Cyn ¢ 3asiBlieHHEM 00 OTMEHe
PELIEHUS O €r0 UCKIOYEHUU.

Kakoe pemenne npumer cyn? Kakue 3K0J0rHuecKUe00s13aHHOCTH UMEIOTCS Y
rpaxjaan?

3amaua Ne5

B pesynbraTe BbIXOJA M3 CTPOsI JABHO IOJUIEKAIIUX 3aMEHE OYMCTHBIX
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COOpY>KEHHI 3aBoja OOJIBIIOE KOIUYECTBO KUTENECH ropoa 00paTuiInch B MEIULIMHCKUE
yUpexXJIeHus ¢ jkajno0amMu Ha yxyaueHue camouysctBus. [Ipokyparypa norpeboBaina ot
PYKOBOJICTBA 3aB0/1a IPUOCTAHOBJIEHUS AE€ATEIbHOCTHU 0 YCTPAaHEHUsI HEJOCTaTKOB B CUCTEME
OUMCTKHU U HampaBUia B CyJ UCKH O KOMIIEHCAIIMH MOPaJIbHOTO Bpeia U BO3MELICHUH 3aTpaT Ha
JIeYEeHUE B MHTEpECaX HECKOJIbKUX FOPOKaH.

IOpunnyeckuM OCHOBaHMEM HCKOB OBLIO YKa3aHO HapylleHHE PYKOBOJCTBOM 3aBOJa
HOPM 3KOJIOTHYECKOI0 3aKOHO01aTeNbCTBA. OTBETUMK UCKOB HE ITPU3HAI U OSICHUJI, YTO 3/10POBbE
rpaxaaH O0ObEKTOM HSKOJIOTMUYECKOTO IpaBa HE SBISAETCS, MOITOMY IPOKYpPOPOM HE J0Ka3aHO
HapyIlIeHUEe PYKOBOJICTBOM 3aBO/Ia KAKUX-THOO0 3aKOHOIATENIbHBIX 3alPETOB.

OTHOCSTCA JMKU3HD M 3JI0POBBE TPAKIaH K OOBEKTaM HSKOJIOTHYECKOTompaBa’?

3agaua Neb

3UHOBbEBA M0OJ]aJ1a 3asiBJICHUE B Cy/l, B KOTOPOM YKa3ala, 4YTo OOJIbIIE To/ia OT €€ My»Xa
HETU3BECTUM, €r0 MECTOKUTEIHCTBO € HE M3BECTHO, M MPOCHIIA CYJ MPHU3HATH €ro OE3BECTHO
OTCYTCTBYIOILIUM.

Kak cyny ompenenuts Hadajao HWCYMCICHHUS CpPOKAa ISl TMPHU3HAHHUA OE3BECTHOTO
OTCYTCTBUSI MYyXa 3UHOBBLEBOW?

3agaua Ne7

Opranuzanys  3akIOYWIa  JIMIEH3MOHHBIA  JIOTOBOp € MpaBooOjazareneM
UCKJTFOUUTENIFHOTO TIPaBa Ha XYA0KECTBEHHBIH (HIBM, B COOTBETCTBUU C KOTOPHIM €l ObUIH
nepeaHsbl paBa Ha MyOJIUYHBIN MMOKa3 3TOT0 PUibMa.

Bripase i opranu3anus IpoM3BECTH CBOETO POjia LIEH3YPY, «BBIPE3aB» U3 (puiibMa CIECHBI
HACWJINA, KECTOKOCTH, 4YTOOBI TMOKa3blBaTh O3TOT (GuiIbM 0Oojiee MIMPOKON 3pUTEIHCKOM
aynutopuu (0e3 yuera BO3pacTHOTO IIeH3a)?

3agaua Ne®

I'paxnane U. n C. pemwmnu co3gath MOJHOE TOBAapHILECTBO, HO, NOJIYYHB OTKa3 B
rOCy/IapCTBEHHOW perucTpanuu, oOpaTUiIuCh B CyA C UCKOM O NMPU3HAHUU HEJNCHCTBUTEIBHBIM
pemieHus o0 OTKa3e B TOCYJapCTBEHHON perucrpaiyy ToBapuiiecTBa. I'ocyJapcTBEHHBIN opran
MOTHBUpPOBaJI CBOM OTKa3 TeM, 4YTO rpaxkiaHka M. sBisercs HHIUBUIYAIbHBIM
npennpuHuMaresnem, a C. Her.

Kto Moxker ObITh ydacTHHKAaMU IMOJHOIrOToBapuilecTBa? Kakoe pelrieHne BhIHECET
cyn? MoHO 111 B JaHHOM CJly4ae YUpeIuTh TOBApHILECTBO Ha Bepe?

[TpuMepHBI TIepeueHb TEM JUIS COCTABJICHHS WCKOBBIX 3asBiieHWi, 1o 10 GayioB 3a
BOIIPOC

HckoBoe 3asiBieHne 0 pa3aenie COBMECTHO HAXXUTOTO UMYIIECTBA.

HckoBoe 3asiBI€HHE O pacTOp>KEHUH Opaka.

HckoBoe 3asiBiieHHEe 0 B3BICKAHUH JICHSKHBIX CPEJICTB 10 JIOTOBOPY 3aiiMa (pacIucKe).

HckoBoe 3asBIeHNE O B3BICKAHUH JICHS)KHBIX CPEJICTB 32 TOBAp

HEHa IJIe)KAIerOKaueCTRa.

5. HckoBoe 3asBJICHHE O B3BICKAHUU JICHSKHBIX CPEJICTB (TyporepaTrop

YMEHBIIUIBPEMs MPeObIBaHUS HA KypOPTE).

6. VckoBoe 3asiBeHHE 00 YCTAaHOBIEHUH OTI[OBCTBA.

7. VckoBoe 3asBICHHUE O pa3jieiie HACICICTBEHHOTO HMYIIIECTBA.

8. HckoBoe 3asiBeHUE 00 ONpPEEICHUH MOPSIKa OOIICHUS C HECOBEPIIEHHOIETHUMU
JICTHMH.

9. HckoBoe 3asBICHUE O JIMIIICHAH POJTUTEIIHCKHUX TPaB.

10. HckoBoe 3asiBI€HHE O B3bICKAHMHM CTPAXOBOTO BO3MEIICHUS CO CTPaXOBO

koMmanuu u cBuHOBHHKA JITTI.

11. HckoBoe 3asBJICHHE O B3bICKAHUH JICHSKHBIX CPEJICTB (3apaboTHOM TIaThl) C
paboTomares.

el N =

[TpumepHbIii TIepedeHb TeM JJIs COCTaBlIeHHs JoroBopoB, mo 10 GamioB 3a Bompoc.
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JIoroBOp KyIUTH-TIPOJIAXKH.

1

2. JloroBop mpocTOro ToBapuiiecTBa (COBMECTHOM J1€ATEIbHOCTH).
3. JoroBop mnoapsina.

4. JloroBop (puHAHCOBOW apeH bl (JIM3UHTA).

5. JIMneH3uOHHBIHN TI0TOBOP.

6. JloroBop mapeHwus.

7. JloroBop apeHibl.

8. JloroBop HaiiMa KHJIOTO MOMEIICHUSI.

9. TpynoBoii 1OrOBOpP C TOJKHOCTHBIM JTUIIOM IIPEITPHUSITHSL.

10. Bpaunblii 10TOBOD.

8.3. BOHpOCBI JIs1 UTOrOBOI'0 KOHTPOJIA OCBOCHHA AHUCHUIIIIMHBI:

Htoroserit KOHTPOJIb ITO AUCHUILIIMHE HC IIPEAYCMOTPCH.

9. YVYEBHO-METOAMYECKOE OBECIIEUEHUE JUCHUITJINHBI

9.1. PexomeHnnyemasi IuTeparypa
A. OcHoBHas JuTeparypa

1. TlpaBoBenenue: yuebnoe nocobue / H. B. bpsunesa [u ap.]. - M.: PXTY um. J.U.
Menneneesa, 2016. - 231 c.

b. lononHuTtensHass auTeparypa
1. IlpaBoBeneHue (akTyanbHbIE TMPOOJIEMBI METOAUKHA PACCIEIOBAHUS OTACIBbHBIX BHUJIOB
npecrymiennii) [Tekct]: npaktukym / H. B. Bpsuanesa. — M.: PXTY um. JI.11. Menneneena,
2016.— 56 c.: un.; 3,26. —ISBN978-5-7237-1358-1.

‘Verunosa, A B:Tpaxnganckoe mpaBo [Tekcr]: ysebnuk / A. B. Ycrunoa. - M.:
[Ipocnekr, 2018. - 496 ¢

3. AamunuctparuBHoe npaBo [Tekcr]: yueonuk / M. A. Anekcees. - M.: IIpocnekr, 2018. -
320 ¢ / 25 ak3.

4. Tpynosoe npaBo Poccuu [Teker]: yueouuk / MO u nayku PO. MI'TOA; pex.: K. H. T'ycos,
H. JI. JTroroB. - 2-e u3n., nepepad. u por. - M.: IIpocnekr, 2018. - 592 ¢ / 10 3k3.

5. loroBopHoe mpaBo [Tekcr]: yueOHuK / Poccuiickuii SKOHOMHYECCKHH YHHUBEPCHTET WM.
I'.B. IInexanosa; pen.: P.A Kyp6anos, A. M. Dpaenesckwuii. - M.: TIpocnekr, 2018. - 144 ¢ /
30 5k3

6. AnanseBa, M. K. Ilpeanpunumarenbckoe mpaBo [Tekct]: yueOHOe mocobue / M. K.
Amnanbesa. - M.: [Ipocnekr, 2017. - 192 ¢ / 10 ak3.

7. PomanenkoBa, E. H. MexayHaponnoe uactHoe npaBo. Kpatkuit kype [Tekct]: yuebHOE
nocobue / E. H. Pomanenkosa. - M.: TIpocmiekt, 2017. - 128 ¢ / 30 33

8. I'pumaes, C. I1. Cemeitnoe npaBo [Tekcrt]: yueonuk / C. I1. I'pumaes. - M.: TIpocnekr,
2018. - 272 ¢ / 30 ox3

9. Muxenscon, K. K. Mudopmammonnoe mpaBo. Koncmekr nekuuit [Tekct]: yueOnoe
nocobue / K. K. Muxenbscon. - M.: [Ipocnekr, 2018. - 144 ¢ / 15 7k3.

10. KenroB B.A. ABtopckue u mareHTHble TpaBa [Tekct] : YuebHoe mocodue / B. A.
XKenros, 2010. - 83 c. DnekTpoHHAsE KOMHUs

11. CnpaBouno-nipaBoBas cuctema «I"apant» Ccbuika Ha caiit — http://www.garant.ru/

9.2. PekoMeHIyeMbIE WCTOYHHKH HAYYHO-TEXHHUYECKOW HWH(POpPMAIHH
— Pa3gaTo4HbIi WILTFOCTPATUBHBIN MaTepUall K JICKIHIM.
— Ilpe3eHTanuu K JEKIUAM.
- MGTOI[I/I‘ICCKI/IG PCKOMCHAAWU 11O BBIITOJIHCHUIO MHAUBUAYAJIbHBIX 3aI[aHI/H7L
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https://lib.muctr.ru/digital_library/190
https://lib.muctr.ru/digital_library/190
https://lib.muctr.ru/digital_library/190
http://www.garant.ru/

HayuHble xypHaIIBI:
— Xypnan «ApOutpaxuslii u rpaxxaanckuit mpoueccy» ISSN 1812-383X
— Xypnan «AnMuHHCTpaTUBHOE TTpaBo u nporecc» ISSN 2071-1166

9.3. CpencrtBa obecrieueHUsT OCBOCHHS HCIUTLIAHBI
Jis peanu3anuy yaeOHOU MPOrpaMMBbI ITOATOTOBIICHBI CIICIYIOIIHNE CPEICTBA
obecreyeHnsi OCBOEHUS JTUCIUIIINHEL:
— 0aHK KOHTPOJIbHBIX M TECTOBBIX 3aJaHUM JIJIS TEKYIIETO KOHTPOJISI OCBOCHHUS
JUCHUIUIMHBI [0 KaX10# Teme (001ee uncio 3aganuii 150);
— OaHKM 3aJaHWi IS TEKYIIEro KOHTPOJS OCBOCHUS TUCIUILIMHBI MO KaXIOH
TeMe—3aauu, KpoccBop bl (00miee yrcio 3aaanuii 120);

10. IIEPEYEHh MH®OPMAIIMOHHBIX TEXHOJIOI'Mi, HCIIOJIb3YEMBIXB
OBPA30OBATEJIbHOM IIPOLECCE

WudpopmManroHHyI0 TOJACPKKY U3ydeHHsI IUCIUILTIHBI ocymecTsisieT MapopmanmonHo-
oubmuoreunsii 1neHtp (MBL)) PXTY wum. JI.M. MengeneeBa, KOTOphI obecrieynBaeT
0o0y4aroluxcsi OCHOBHOM y4yeOHOM, Y4eOHO-METOJAMYECKOM M HayyHOM JMTEepaTypou,
HE00X0UMOM Ui opraHu3anuu o0pa3oBaTeNbHOrO Mpolecca no aucuuiuinHe. O0mui o0bem
mHorootpaciieBoro ¢onna MBI na 01.01.2023 cocrasnsier 1 719 785 9k3.

@®oun UBIL[ pacnomaraer y4eOHOH, y4eOHO-METONWYECKOM M HAYYHO-TEXHUYECKOU
JIUTEpaTypoil B (hopMe TMEeUaTHBIX U AJIEKTPOHHBIX M3/IaHUH, a TakKe BKIOYAET O(UIIMATbHBIE,
CIpaBOYHO-OMONMMOrpaduueckre, CrIeNUaTU3UPOBAaHHBIE OTEYECTBEHHBbIE U 3apyOeKHbIe
nepuonuueckue u  uHopmanmonueie  w3manumsa. MBI oOecreumBaer  gocTym K
npodeccuoHaIbHBIM 0a3aM JTaHHBIX, THPOPMALMOHHBIM, CIIPABOYHBIM M MOUCKOBBIM CHCTEMAaM.

Kaxnpiit oOy4aromuiicss obecriedeH CBOOOAHBIM JOCTYIIOM M3 J1I000H TOUKH, B KOTOPOI
UMeeTcs J0CTYH K ceTd VIHTepHeT U K 311eKTpOHHO-0nbanoTeuHoi cucteme (ObC) YHuBepcurera,
KOTOpasi COJEPXKUT pa3iIuyHble U3JIaHUS [0 OCHOBHBIM M3y4aeMbIM JTUCLUIUIMHAM U
chopMHpOBaHa MO COIJIACOBAHUIO C IMpPaBOOOIagaTeNsIMH Y4eOHOH M yueOHO-METOJUYECcKOM
JUTEPATYPHI.

s Oonee MONHOTO W ONEPATUBHOIO  CHPaBOYHO-OMOIMOrpaduyeckoro
uHpopMalMoOHHOTo obciyxuBanus B MBIl peanu3zoBaHa TeXHOJOTHs DIEKTPOHHOH OCTaBKU
JIOKYMEHTOB.

[TonHbIt TepedyeHb HJIEKTPOHHBIX HMH(OPMAILMOHHBIX PECYPCOB, MCIIOJIB3YEMbIX B
nporecce 00y4eHusl, MpeACTaBiIeH B OCHOBHOW 00pa30oBaTeNIbHOI Mporpamme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE

B cooTtBercTBUM ¢ y4eOHBIM IIaHOM 3aHATHS To nucnuiuinHe «lIpaBoBeneHME
mpoBOAsTCS B (opMe JEeKIUH, MPAKTUYECKUX 3aHSATHH M CaMOCTOSTENBHOU pabOTHI
oOydarorierocs.

11.1 O6opynoBanue, HeoOXoaAMMOE B 00pa30BaTEIbHOM IPOIIECCE:
VYuebHast aymuTopusi Uisl MPOBEACHUS JIEKIIMOHHBIX W CEMHHAPCKUX 3aHSATHH,
000py/JI0BaHHAas AJIEKTPOHHBIMU CPEJICTBAMU JIEMOHCTPALUU (KOMIIBIOTEP CO CPEICTBAMHU
3BYKOBOCTIPOU3BEICHUS, TIPOSKTOP, IKPaH) U yueOHON MeOeIbIo.
bubnmoreka, wumeromas padoune KOMIBIOTEpHBIE MeCTa MJii CTYACHTOB,
OCHAIIIEHHBIE KOMITBIOTEPAaMH C BBIX0OJIOM B IHTEpHET U 10CTYIOM K 0a3aM JaHHBIX.

11.2 YyeOHO-HAISIOHBIE ITOCOOUSA

NudopManimoHHO-METOIMYECKHE MaTepUualibl: yaeOHbIE TOCOOUs 1O JAUCIMILUIMHE,
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pa3gaTouyHbI MaTepuai K paszienam JEKIHOHHOIO Kypca.

11.3 Kommsrotepsl, HHGOPMAIMOHHO-TEICKOMMYHHKAIIMOHHBIE

CCTH,

alfmnapaTHO-IIpOorpaMMHBIC MW ayAWMOBHU3YaJIbHBIE CPEACTBA
HepCOHaJIBHBIe KOMIIBKOTCPLI, IMIPOCKTOP M 3KpaH; JIOKaJIbHAaA CCThb C BLIXOJAOM B

HNutepner.

11.4 [TeuaTHble | AJCKTPOHHBIC OOpa3oBaTENbHBICH WH(POPMAIMOHHBIE PECYpPCHI
HHpOopMamOHHO-METOJMUECKUE MaTepHalbl: yUeOHbIC MMOCOOHS 10 JAUCIUILINHE,

pa3aTOYHBIA MaTepuall K pas3jiernam JICKIIMOHHOTO Kypca.

DNeKTpOHHbIE 00pa30BaTeIbHbIE PECYPCHI: AJIEKTPOHHBIE IPE3EHTALMU K pa3esaM
JIEKIIMOHHOT0 Kypca; yueOHO-METOIMYECKHUE Pa3pabOTKH B SJIEKTPOHHOM BHU/IE; CIIPABOYHBIC
MaTepuasbl B MEYaTHOM U 3JIEKTPOHHOM BHJE; KadeapanbHas OMOIMOTEKa 3IEKTPOHHBIX

U3JIaHUH.

11.5 TlepeyeHb IUIEH3MOHHOTO IMPOTPAMMHOIO oOOecCIeUeHUs

a‘o”. ~HaiMeHoBaie

/i MIpOrpaMMHOTI0
IIpOAYKTa
WINDOWS 8.1
Professional Get
1 Genuine

2. Micosoft Office
Standard 2013

3. Microsoft Office
Professional Plus
2019
B cocrase:

* Word

* Excel

» Power Point
* Qutlook

* OneNote

e Access

* Publisher
* InfoPath

PexBU3UTHI
JIOroBOpa
IOCTaBKHU

Kontpakt Ne

62-
645A/2013
ot 02.12.2013

Kontpakt Ne
62-
642A/2013
ot 02.12.2013
Kontpakt Ne
28-
350A/2020 ot
26.05.2020

KonnuectBo
JIALIEH3UN

OeCCpOYHO

OeccpouHas

12 mecsues
(exxeromHoe
MPOJITICHHE
MOJIITHACKH C
IPaBoOM
nepexoja Ha
OOHOBJIEHHYIO
BEPCHUIO

MPOJYKTa)

CpOK OKOHYaHUS JIEHCTBUS
JIMICH3UNU

JIuneHsus Ha OMepPaMOHHYIO
cucremy Microsoft Windows
8.1. I10, He npuHUMaroIIee
MPSIMOTO YYaCTHs B
o0pa3oBaTeNnbHBIX MPOIECccax.
JInuensus na 110,
MPUHUMAIOIIEE YYaCTHE B
o0pa3oBaTeNbHBIX MPOIECCaXx.

JInuensus na 110,
MIPUHUMAIOIIIEE YUacTHE B
o0pa3oBaTeNbHBIX MPOIECcCax.

12. TPEBOBAHUA K OLEHKE KAYECTBA OCBOEHHUSA ITPOI'PAMMBI

paszenos

EHaI/IMeHOBaHI/Ie
OCHOBHBIE IIOKa3aTeId OLIEHKUA

DopMBI U METOABI
KOHTpOIA U
OLIEHKHU
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OCHOBBI TEOpHUM  — OCHOBBI POCCHUIICKOM ITPAaBOBOM CUCTEMBI U WHUBU]TyaJIbHbIC
rocyJapcraa u POCCHICKOTO 3aKOHO/IaTEILCTBA, OCHOBBI 3aJlaHHsA, OLIEHKA 3a
npasa. OpraHu3anuu u QyHKIIHOHUPOBAHUS pedepar.

CyJIeOHBIX M MHBIX MTPABONPUMEHUTEIHHBIX U
MIPaBOOXPAHUTEIBHBIX OPTaHOB;

— TIpaBOBbIC HOPMBI, PETYJIUPYIOIINE
OTHOIICHHE YEJIOBEKA K YeJIOBEKY, OOIIECCTRY,
OKpYXKarolleu cpeae.

Bnaneer:

— IPaBOBBIMU HOpPMaMHU B
npodeccuoHaNbHOM AesITeTbHOCTH

Pasmen 2. 3Haer: OreHka 3a
Ortpacnu — OCHOBBI POCCUICKOM MPaBOBOM CUCTEMBI U WHIUBUYAIBLHBIE
yOJIM4YHOTrO POCCHUICKOT0 3aKOHOJIaTeNIbCTBA, OCHOBBI 3alaHus, OIICHKA 3a
1IpaBa. OopraHu3anuy U QyHKIHOHUPOBAHUS CYIEOHBIX  KOHTPOJLHYIO

U VHBIX IPaBONPUMEHUTEIILHBIX U paboty Nel.

IMPpaBOOXPAaHUTCIIbHBIX OPIraHOB;

— MpaBOBBIC U HPABCTBEHHO-3TUYECKUE
HOpPMBI B chepe mpodeccuoHaTbHON
JeSITeTbHOCTH;

— mpaBa 1 00s13aHHOCTHU T'PaK/IaHUHA;

— MPaBOBBIC HOPMBI, PETYIUPYIOLIHIE
OTHOILIEHHE YEJIOBEKA K YeJI0BEKY, OOIIECTBY,
OKpYKarollen cpese;

YmMmeer:

— WCTOJIB30BaTh 3TUYECKHE U MTPABOBBIC
HOPMBI, PETYIUPYIOLIUE OTHOIICHHE YeTTOBEKa
K 4eJIOBEKY, 0OILIECTBY, OKpYKarollel cpene,
MCIOJIb30BATh MPaBa M CBOOOIbI YETIOBEKA U
rpakJIaHUHA MTPH Pa3pabOTKe COUATBHBIX
MIPOEKTOB;

— HCIOJB30BATh U COCTABISTH HOPMATHBHBIE
Y TIPABOBBIC JOKYMEHTBI, OTHOCSIIHECS K
poeCCHOHAIBHON JIEATEeTbHOCTH,
MpeIPUHIMAT HEOOXOANMBIE MEPHI K
BOCCTAHOBJICHHIO HAPYIIEHHBIX TPaB;

— peanu30BBIBATH MIPaBa U CBOOOIBI YEIOBEKA
U TpakJIaHWHA B pa3UYHbBIX chepax
KHU3HEIEATEIIEHOCTH.

Bianeer:

IIPaBOBBIMU HOpMaMH B Mpo¢ecCHOHaTbHON
JeSITEIbHOCTH.
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OTtpaciau 4acTHOTO
npasa.

Pazpgen 4.
OcoOeHHOCTH
IIPaBOBOTO
pEryJIMpPOBaHUS
npodeccruoHaIbHON
JIEITENNLHOCTH B
OTHEIbHBIX
OTpacisax
XUMHUYECKOMN

3Haer:

— OCHOBBI POCCHICKOM MPaBOBON CUCTEMBI U
POCCUICKOI0 3aKOHOAATENbCTBA, OCHOBbI
OopraHu3anuy U GyHKIHOHUPOBAHUS CYIeOHBIX
Y UHBIX MPABONPUMEHUTENIbHBIX U
IIPABOOXPAHUTENBHBIX OPIaHOB;

— MPaBOBbIC U HPABCTBEHHO-ITUUYECKUE
HOPMBI B cpepe mpodeccnoHamTbHON
JIeSITEIIbHOCTH;

— TMpaBa 1 00s13aHHOCTHU I'PaK/IaHUHA;

— OCHOBBI TPY/IOBOTO 3aKOHO/IaTEIbCTBA;

— IPaBOBBIE HOPMBI, PETYIHUPYIOIINE
OTHOIICHHE YeJIOBEeKa K YeJIOBEKY, OOIIECTRY,
OKpYXKarolleu cpeae.

Ywmeer:

— HCII0JIb30BATh TUYECKHE U IIPABOBbIE
HOPMBI, PETYJIUPYIOLINE OTHOILIEHUE YETIOBEKa
K 4YEJIOBEKY, 00ILECTBY, OKpY KarollIeil cpee,
MCII0JIb30BaTh IIpaBa U CBOOO/IbI YEIOBEKA U
rpaxaaHuHa Ipu pa3paboTKe COUaTbHBIX
IIPOEKTOB;

— HCIIOJIb30BaTh U COCTaBJISATh HOPMATHBHbBIC
U TIPABOBBIEC JOKYMEHTHI, OTHOCSAIIUECS K
npodeccuoHaNbHOM 1eATeNbHOCTH,
MpeapUHIMATh HEOOXOIUMBIE MEPHI K
BOCCTAHOBJICHHUIO HapYyILIEHHBIX MIPaB;

— pealr30BBIBaTh MpaBa U CBOOOIBI YETOBEKA
U TpakJlaHWHA B pa3JIMYHbIX cepax
KU3ZHEJCATEIIbHOCTH.

Bianeer:

— OCHOBaMH XO034lCTBEHHOTO MPaBa;

— MPaBOBBIMU HOpMaMH B IpodeccroHaIbHON
JESATEIIBHOCTH.

3Haer:

— OCHOBBI IPABOBOI'0 PErYJIMPOBAHUS U
IOPUAMYECKON OTBETCTBEHHOCTH B 00JIaCTH
WCIIOJIb30BAaHUSI AaTOMHOM YHEPTUH,
paanalnoHHON OE€30MacHOCTH;

— TMPaBOBbIE HOPMBI, PETYIUPYIOIIHE
OTHOIIIEHHE YEeJIOBEeKa K YeJIOBEKY, OOIIECTRY,
OKpYXKarolleu cpeae.

YwMmeer:

— HCHOJb30BaTh IPaBOBbIE HOPMBI B 00J1aCTH

Ouenka 3a
WHIMBUIyaJIbHBIC
3aJJaHHsl, OLICHKA
3a pedepar,
OIICHKa 3a
KOHTPOJIBHYIO
paboty Ne2

OrneHka 3a
WHANBUAYAIbHEIC
3a/1aHMS, OLICHKa
32 KOHTPOJIBHYIO
paboty Ne3
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[HpOMBILIIEHHOCTH ~ O0ecredeHust Ge30MacHOCTH XMMUYECKIX
TIPOU3BOJICTB H SACPHBIX OOBEKTOB;
— HCHOJIb30BAaTbhb W COCTAaBJIAATb HOPMATHBHBIC
H IIPaBOBLIC JOKYMCHTBI, OTHOCAIIIHUEC K
npoecCHOHATLHOM IeATETHbHOCTH,
NpcaArpuHuMaThb HeO6XOI[I/IMBIe MCPBI K
BOCCTaHOBJICHHIO HAPYIIICHHBIX TPAB;
— PpeaJM30BBIBATH IPaBa U CBOOOIBI UEIOBEKA
U TpaXKJIaHWHA B PA3JIMYHBIX cepax
KU3HEICATEIIEHOCTH.
Bunaneer:
— [PaBOBBIMA HOPMaMU B PEr'YJIMPOBAHUU
podeCCHOHATIBHOM I TETLHOCTH

13. OCOBEHHOCTHN OPI'AHU3ALMNU OBPA3OBATEJIBHOI'O TIIPOLECCA J1JIA
NMHBAJIMAOB U JIUL C OT'PAHUYEHHLBIMHU BO3MOXHOCTAMU
310POBbA

OOyueHne UWHBAIMJOB M JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU  37I0POBbS
OCYIIIECTBIISIETCSI B COOTBETCTBUMU C:

— IlopsakoM opraHu3ani M OCYIIECTBICHHS 00pa3oBaTelIbHON JEATEILHOCTH 110
o0Opa3oBaTelbHbIM IIpOorpaMMaM — MporpamMmam OakajaBpuara, MporpaMMaM CIelHaluTeTa,
nporpammam maructpatypsl (ITpuka3z Munoopaayku PO ot 06.04.2021 Ne 245);

— IlonmoxxeHmeM O TOpSAKE OpPraHM3alUMM M OCYIIECTBICHHS 00pa30BaTEIbHOM
NeSITeIbHOCTH MO 00pa3oBaTeNbHBIM IpOrpaMMaM BbICIIEr0 0Opa3oBaHUs — IporpaMmam
OakanaBpuaTa, MporpamMmam cCHelHaiuTeTa, MnporpamMmaMm maructparypsl B PXTY
uM. JI.11. MenneneeBa, npuHATBIM pelieHreM YueHoro cosera PXTY um. [I.W. Menneneesa
ot 30.10.2019, mnpotroxkon Ne 3, BBeAeHHbIM B JeiicTBHEe TmpHuKazoM pekrtopa PXTY
uMm. JI.1. MenneneeBa ot 14.11.2019 Ne 646A;

— MeroanyeckuMu peKOMEHAUsIMU 110 OpraHU3allui 00pa30BaTENbHOIO IpoLecca s
00y4YeHHsI HHBAJIUIOB M JIULl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710pPOBbSl B 00pa30BaTENIbHBIX
OpraHM3aIMsaX BBICIIEr0 00pa30BaHus, B TOM YHCJIE€ OCHAILIEHHOCTH 00pa30BaTEIbHOTO IIpolecca

(yrBepkzeHbl 3amectuTeneM MuHucTpa oOpa3oBaHuss W Hayku P® A.A. KnumoBbM oOT
08.04.2014 No AK-44/058H).
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JlomoyiHeHus: U U3MEHEHUs K pabouelt mporpaMme JUCIUILIHHBI

«IIpaBoBenecHME)
09.03.01 Xumus

«HH(bOpMaTI/IKa N BBIYUCIUTCIIbHAsA TCXHUKa»

nanmenoBanne OOII

dopma 00ydeHHS: OUHAS

5 Howep

U3MeHeHUs1/
JIOTIOJTHEHU S

Copepxanve JOMOHEHUS/U3MCHEHUS

OcHoOBaHHE BHECCHUS
U3MEHEHHSI/ JOIIOJTHCHU A

MIPOTOKOJI 3acelaHusl Y YeHOTO
coBera Ne 1 ot
« » I.

IIPOTOKOJI 3aCeIaHus Y YCHOTO
cosera Ne 2 or
« » I.

IPOTOKOJI 3aCEIaHus Y UCHOIO
cosera Ne 3 ot
« » T.
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MunucrtepcTBO Hayku U Bbiciiero obpaszoBanusi Poccuiickoit ®deneparnuu
dbenepaapHOe TOCYAApPCTBEHHOE OIO/KETHOE 00pa3oBaTeIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs
«POCCUNUCKMI XUMHUKO-TEXHOJIOTUYECKUHA YHUBEPCUTET
nmenu /.M. MenneneeBa»

«YTBEPXJAIO»
N.o. mpopekTopa 1o yueOHoM paboTte

C.H. ®umnaros

«25»_mas 2023 .

PABOYAS TIPOIPAMMA JUCLHUIIIMHDBI

= “«de‘cpnnb‘“"”‘“ﬁ'c')e MIPOrpaMMHOE oOecrieueHne Ui penreHusa 3aaaq
POPECCUOHATBHON  JICSITEITbHOCTI

HampaBnenune mnoarotoBku 15.03.02 TexHomorMUeckne MaIlIUHBI U
IIPOM3BOJICTBA

(Kon v HanMeHOBaHUE HATIPABIICHHS ITOITOTOBKH)

[Ipodpuns moaroroBku — Bce mpoduin HampaBieHus

(HanmeHoBaHMe IPOQHIIS TOATOTOBKH )

KBanudukauus «bakamaBp»

PACCMOTPEHO U OJIOBPEHO
Ha 3acenannu Metoaudeckoil KOMUCCUU
Y4yeHoro coseta
PXTY uwm. JI.1. Menaeneena
«25» mas 2023 1.

[Ipencenarens H.A. Maxkapos

Mocksa 2023




[Iporpamma cocraBiieHa:

- J.T.H. mnpodeccopoM, 3aBeAyOImuM Kadpeapoil WHPOPMATHKH M  KOMIIBIOTEPHOIO
npoektupoBanus I'aprmanom T.H.

- K.T.H., IOUEHTOM Kadeapbl HHPOPMATUKUA U KOMITBIOTEPHOTO MPOCKTUPOBaHUs [laHKpymHOM
A.B.

- CTapuiMM IperojaBatenieM Kadeapbl WHPOPMATHKH W KOMITBIOTEPHOTO MPOCKTHPOBAHUS

Cadonoroii B./I.

[Tporpamma paccmoTpeHa u oo0peHa Ha 3aceaHuu Kadeapbl HHGOPMATHKH U KOMIBIOTEPHOTO
IPOEKTUPOBAHUS

« 18 » mas 2023 r., mpoTtokos Ne 10



1. LIEJIb U 3AJJAYM UCITUTUIHBI

[IporpaMmma  coctaBieHa B  COOTBeTCTBUM ¢  TpeboBanusimu  DegepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa BBICIIEro oOpa3oBaHusi — OakajlaBpuaTa
no Hanpasiennto nmoAarotoBku 15.03.02 Texnonormveckue MamuHbl U mpou3BoacTBa (PI'OC
BO), pexomenmauusiMmu MeTonuYeCcKOM KOMHUCCHU W HAKOIUICHHBIM ONBITOM MPENOJaBaHUS
TUCHUIIIMH  Kadenapoil HMHPOPMATHKM M KOMIBIOTEpHOro  mpoektupoBanus  PXTY
uM. JI.1. MenneneeBa. IlporpamMma paccumTaHa Ha HM3y4YE€HHE AUCHUIUIMHBL B TeueHue 1
cemecTpa.

Hucummummna «[IpodunpHoe mporpammHoe oOecriedeHue Ui pemieHus  3aaay
npoecCHOHANBHOM AESITeTbHOCTU» OTHOCUTCS K 0053aTelbHON YacTU AMCLMUILIIMH Y4eOHOTO
wiaHa. B jgucuuiuiMHE  U3y4yaroTCs  NPaKTUYECKHE  acleKThl COBPEMEHHON  TEOpUU
uH(popMalMoHHbIX cucTeM. [logpo6HO onucanbl (GOPMBI IpeACTaBICHUS HHPOPMAIIH, OCHOBBI
WHQOPMAIIMOHHON  KYJIBTYpPBhl, HMHCTPYMEHTH HH(GOPMAIIMOHHOTO  IOWCKa, MPOOJIEMbI
uH(pOpMaIMOHHOTO 00IIecTBa, WH(GOPMAIIMOHHBIC TEXHOJOTUH Tepenadyd U oOpaObOTKH
uHopmanuu, CBeACHUS 00 HKOHOMHUYECKUX HMH(POPMAIMOHHBIX CUCTEMAX W TEXHUYECKHX
cpeacTBax HMH(POPMAIMOHHBIX TexHoJorui. M3yueHue TUCHUIUIMHBL  Oa3upyercs Ha
KOMIETEHIUSIX, C(HOPMUPOBAHHBIX Yy O0OydalIIUxXcsi B  00I1e00pa30BaTEIIbHON WU
npodeccuoHansHOM 00pazoBaTeNbHON opranuzauuu. [Ipeanonaraercs, 4To CTyACHTHI 3HAKOMBI
C OCHOBHBIMU TOHATHsIMH HHPOpMatuku. CTYIACHTBI TAaKXKe ITOJDKHBI BJIAJIETh OCHOBHBIMH
HaBbIKamMu padoTsl ¢ [1K.

Lenp AUCHUTIIMHBI — O3HAKOMIIEHHE CTYACHTOB C TEOPETUYECKUMH, MPAKTUUYECKUMU U
METOIOJIOTUYECKUMU OCHOBAaMH COBPEMEHHBIX MH(OPMAIIMOHHBIX cucTeM. B paMkax u3ydeHus
JUCITUTUIMHBL Y CTYICHTOB (DOPMHPYIOTCS TCOPETHUYCCKHE 3HAHUS U MPAKTUYCCKUEC HABBIKH TI0
WHCTPYMEHTAIBHBIM CPECTBAM MPOrpaMMHOTO obecrieueHus. CTyA€HThI U3y4alOT Ha MPAKTHKE
BUJIbI MH()OPMAIIMOHHBIX TEXHOJOTHH.

3amayn TUCIUIUIMHBI — MPHOOPETEHUE CTYyJeHTAaMH MPOYHBIX TEOPETHUECKUX 3HAHUN U
MPaKTUYECKUX HABBIKOB B 001aCTH MH(GOPMAIIMOHHBIX TEXHOJIOTHH.

Hucuunnuna «lIpodunbHoe mporpamMmHOe oOecriedueHue s pelleHus  3ajad
npoeCCHOHATIFHON JeSITeTbHOCTHY TpernoaaeTcss Bo 2 cemecTpe. KoHTponb ycrneBaeMocTi
CTYJICHTOB BEJIETCA 10 IPUHATON B YHUBEPCUTETE PEUTUHIOBOU CUCTEME.

PabGouast mporpamMmma AMCHUIUIMHBI MOXET OBITh pealn30BaHa C MPUMEHEHHEM
AIIEKTPOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH M AIEKTPOHHOTO OOy4YeHHUs TOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHUA K PE3YJIIBTATAM OCBOEHUSA JAUCLUITIIMHBI

I/I3yqu1/1e JAUCHUIIJIMHBI HAITPAaBJICHO Ha HpI/IO6peTeHI/Ie CICOYIOIIUX KOMHCTCHHI/Iﬁ n
MHIUKATOPOB MX JTOCTHKXCHUSI.

Oo6menpodeccHoHANLHBIE  KOMIETEHIIMH W MHAMKATOPLl MX JOCTHIKEHUSI:

& Hamverosamie
KaTeropuu (rpymbl) Kon n nanmenosanne OIIK
OIIK

KO)I U HAUMCHOBAHHUC I/IH)II/IKaTOpa
noctmxenns OITK

OIIK-4.1; 3aaer ocobeHHOCTH
IpUMEHEHHs HHPOPMALMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHI
OIIK-4.2; YMeeT HHTErpHpOBATh
COBpPEMEHHBIC HH(POPMAIIMOHHO-
KOMMYHHKAITUOHHBIE TEXHOJIOTUU
B NpodeCcCHOHATHHOU
JeSITeTTbHOCTH

OIIK-4 CnocobOeH noHUMATh
MIPUHITAITEI pA0OTHI COBPEMEHHBIX
WH(OPMAIMOHHBIX TEXHOJIOTHH H
WCIIOJIb30BATh UX ISl PEIICHUS
3aa4 npodeccuoHaIbHOM
JIEATEIIbHOCTH;

EcrecTBeHHO-Hay4YHas
HOJrOTOBKA




OIIK-13 CriocobeH npuMeHsITh
CTaH/IapTHBIC METOJIBI pacueTa
IPY IPOCKTHUPOBAHUY JICTAIICH U
Y3JI0B TEXHOJOTUYCCKHIX MAIlIUH
U 000py/IOBaHHS;

OIIK-14 Cnocoben
pa3pabaThIBaTh aaTOPUTMBI U
KOMHI)I-OTepHI)IC HpOl’”pﬂMMBI,
MIPUTO/IHBIE JIJISl MPAKTUYECKOTO
HpI/IMCHeHI/ISI.

OIIK-4.3; BimaneeTr HaBBIKaMH
HCIIOIB30BaHUA ITTO0ATBHEIX
UH(OPMALIMOHHBIX PECYPCOB MPHU
OpraHu3aIi ¥ OCYIIECTBICHUHN
poecCHOHATLHON IeATETbHOCTH
OIIK-13.1; 3Haetr METOIBI U
QITOPUTMBI MATEMATHYECKOTO
MOJICIIUPOBAHUS U
ABTOMATHU3UPOBAHHOTO
MIPOCKTUPOBAHUS
TEXHOJOTMYECKHUX MAIIUH 1
000pyIoBaHUS

OIIK-13.2; YMeeT ucnosibs30BaTh
COBpPEMEHHBIC IIU(PPOBHIC
MIPOrPaMMBI IIPOCKTUPOBAHUS
TEXHOIOTHYECKUX MAIIUH U
000opyI0oBaHUs

OIIK-13.3; Bianeer npuemamu
MOJICIIMPOBAHUS pabOTHI U
HCIIBITaHUST PAaOOTOCIIOCOOHOCTH
TEXHOJOTMYECKHUX MAIIUH 1
000pyI0BaHUs C UCTIOIB30BAHUEM
BBIYHCIIUTEIbHON TEXHUKH
OIIK-14.1; 3naeT NpUHIUIIBI 1
MOPSATOK pa3pabOTKH MPOEKTOB U
pOrpaMM, HAIPaBICHHBIX HA
CO3JlaHUE Y3JI0B U JIeTajeit
MaIlliH, KOMIJIEKTHOCTD U
coJiep:KaHne METOJUYECKON U
HOPMATUBHOM JTOKYMECHTAIIUN
OIIK-14.2; YMmeer
(bOopMyITMPOBATh TEXHHUECKOE
3aJlaHue AJs pa3pabOTUYNKOB
MIPOEKTOB U MPOTPaMM,
HAIPAaBIEHHBIX HA CO3JIaHUE Y3TIOB
" JeTajieil MaITnH

OIIK-14.3; BinaneeT HaBBIKAMHU
pa3paboTKu AOKYMEHTAIUH TIPH
peanuzanuu pa3paboTaHHBIX
MIPOSKTOB U IMPOTPaMM,
HAIPaBIIEHHBIX HA CO3JIaHUE Y3JIOB
" JeTajieil MaITnH




- npodeccuoHanbublx koMnoereHuui (ITK) M MHAWKATOPOB X JOCTHXKEHHS:

O0BbexT niu 001aCTh
3HAHUS

Ko n naumenoBanue
npo¢eCCHOHAIBHON
KOMIIETEHIIMH BBIITYCKHUKA

Ko n naumenoBanue
WHJIUKATOPOB JOCTHKEHUS
KOMIIETEHIIUU

OcHoBauue

Turner 3aJa4 HpO(bCCCHOH&JIBHOfI JACATCIIBHOCTH — HpOGKTHO'KOHCTPYKTopCKHﬁ, HpOI/I3BOI[CTBCHHO'TCXHOJ’IOFI/I‘ICCKI/Iﬁ

o Sama
npo¢eCcCuOHAITBHON
JESTEIIbHOCTH

Pa3pabortka,
COIIPOBOKICHUE u
HUHTETpaIus THIIOBBIX
TEXHOJIOTUYECKUX
MPOIIECCOB M arperatoB B
obyacTu XUMHAYECKON

TCXHOJIOTHUHN M TCXHOJIOTHH
MarepurajoB, B TOM YHUCIIC C
HUCITIOJIB30BaAHHEM
CTaHAApTHBIX
aBTOMaTu3aluun
MMPOCKTUPOBAHUA

CPEICTB

TexHomOrMUeCKME
MaIIMHBI U 00OpYyJOBaHHE
XUMHYECKUX MPOU3BOJICTB,
TEXHOJIOTUM MaTepraaoB

CkBO3HBIE BU/IBI
npodeccuoHanbHOM
JeSTEeTbHOCTH B
IIPOMBILUIEHHOCTH (B
chepe  opraHuzauud U
NIPOBEICHUS Hay4YHO-
UCCIIeI0BaTEIbCKIX u
OTIBITHO-KOHCTPYKTOPCKUX
pabot B obnactu
XUMHYECKOTO W XHMHKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/ICTBA).

IK-1. Crnocoben
NpUHUMAaTh  ydacTue B
pabotax Mo pacuery U
MPOCKTUPOBAHUIO JeTaleH
U Y3JI0B TEXHOJOTHYECKOTO

00opyIoBaHUS
XUMHUYECKOH
MPOMBIIIJIEHHOCTH B
COOTBETCTBUU c
TEXHUUYECKUMHU 3aJaHUSIMU
u HCIIOJIb30BAHUEM
CTaH/IAPTHBIX CPEICTB
ABTOMATH3AIAH
MIPOEKTUPOBAHHUS

[IK-1.1. 3naeT npuHIMIBI U
MOPSIJIOK pacuera Jerajei u
y3J10B TEXHOJIOTHYECKOTO
000py/lOBaHUs XHUMHYECKON
MIPOMBIIIICHHOCTH H
OCHOBHEBIE IpOrpaMMHBIC
Cpe/cTBa ISt 150:¢
BBIIOJIHEHUS

I1K-1.2. VYmeer
MPOEKTUPOBATH TUIIOBYIO
TEXHOJIOTHYECKYI0 OCHACTKY
c HCITOJIb30BaHUEM
MPUKIIATHBIX MPOTPAMMHBIX
CpenCTB
I1K-1.3.
METOIMKaMH
aBTOMATU3UPOBAHHOTO
MPOCKTUPOBAHUS JeTalled U
y37I0B TEXHOJIOTHYECKOTO
000pyIOBaHUS XUMHUYECKON
MIPOMBIIIICHHOCTH B
MPUKIATHBIX POTPAMMHBIX
cpeacTBax

Bnaneer

Ananu3 TpeOoBaHMM K
po(heCCHOHATILHBIM
KOMIICTEHIIUSM,
IPEIbABISACMBIM K
BBIITYCKHUKAM
HaIPaBJICHUS
MOJATOTOBKH HA PBIHKE
Tpyna, 000011IEHNE
3apyOeKHOTO OTIBITA,
IPOBEJICHUS
KOHCYJIBTAIINI c
BEIYIIUMHU
paboTtoaTensimu,
00beIMHECHUSIMU
paboTonaTeneit orpaciu,
B KOTOPOIi BOCTpEOOBaHbI
BBIIIYCKHUKH B PaMKax
HaTpaBJICHUS
ITOJITOTOBKH.

I1C 40.136 Cnenunanuct B
obnactu pa3paboTku,
COTIPOBOKICHUS u




I1K-3. CnnocoGeH BrIOMpaTh

OCHOBHBIC )51
BCIIOMOTaTeIIbHbBIC
MaTepUabl, CIIoCcoOBI
peanu3aum
TEXHOJIOTUYCCKUX
MPOIIECCOB, IPUMEHSATh
MPOTPECCUBHBIE  METOJIBI
IKCILTyaTaI[HH
TEXHOJIOTHIECKOTO
obopymoBaHuUs pH
HU3roTOBJICHUU

TCXHOJIOTHYCCKUX MallliH

[IK-3.1. 3HaeTr OCHOBHBIE
BUJIbI YIIPABIISIOUINX CPECTB
000pYyIOBaHUSI TEPMHUYCCKOM
u XUMHUKO-TEPMUYECKON
00paboOTKM W TPOrpamMMHOE
o0ecrieyeHrne K HUM

[1K-3.2. YmMmeer
IPOEKTHPOBATH PEKUMBI
TEPMUYECKOH W  XUMHKO-
TEPMUYECKOH 00paboTKH ¢
y4eTOM TpeOOBaHHIA SHEPro-
U pecypcodPPeKTHBHOCTH
[1K-3.3. Biageer
METOAMKAMHU peanu3anum
pa3pabOTaHHBIX  PEXHMOB
TEPMHUYECKOW M XUMHKO-
TEPMUYECKOH 00paboTKH B
nporpaMmax ISt
YIPaBISIONINX CpeACTB
000pyIOBaHUS TEPMHUUYECKOU
u XUMHUKO-TEPMHUECKOMH
00paboTku

UHTETpaluu
TEXHOJOTMYECKHUX

MIPOLIECCOB u
IIPOU3BOJICTB B 00JACTH
MaTepuaIoBeICHUs u
TEXHOJIOTUM MaTepuajoB
(yTB. MIPUKA30M
MunucrepcTBa Tpyaa Hu
colLlMaIbHOU 3aIUTHI

Poccuiickoit  denepanun
ot 03.07.2019 Ne 477n).
O6oOmiennass  TpyaoBast
¢bynkums A Paspabortka,

COIIPOBOKACHUE u
UHTETpaIus
MHHOBAIITMOHHBIX
TEXHOJIOTHYECKUX
MpoIleccCoB B 00JacTH
MaTepuaIoBeIeHHUs u

TEXHOJIOTHH MaTEPUAJIOB,;
YPOBEHb KBalu(UKAIUU
6, TtpymoBas QyHKIHS

A/02.6 Pazpabotka
WHTETPUPOBAHHON
MH(POPMALMOHHOM
MOJIENTN THUTIOBBIX
TEXHOJIOTUYECKUX
MpoIecCCOB B 00JacTH
MaTepHaloBeICHUS U

TEXHOJIOTHH MAaTCpHaIOB

[IC 40.086 Chneumamnuct




M0 BHEAPEHUIO HOBOM
TEXHUKUA U TEXHOJIOTHI B
TEPMHUECKOM

MIPOU3BOJICTBE (yTB.
npukazoM MuHHUCTEpCTBa
TpyAda W COUMAIBHOU
3alIUThI Poccuiickoi
denepauun OT
22.10.2020 No  741m).
Oo6oOmienHass  TpyaoBast
byukus A Brenpenwue
HECJIOKHBIX HOBBIX
TEXHUKH U TEXHOJIOTUH
TEPMUYECKOH 00paboOTKH;
YpOBEHb KBanu(pUKaIUU
5, TpynoBas (PYyHKIMS
A/0L.5 Coop u
00o0011IeHre nHGOopMalu
0 HOBBIX 000pPYJJOBaHUU U
TEXHOJIOTHUSIX B
TEPMUYECKOM

MIPOU3BOJICTBE

[IC 25.053 Cnenuanuct
o pa3paboTke
HEMETaJTMYEeCKUX

KOMITO3UIIMOHHBIX

MaTepuaioB M MOKPBITUN
B PaKETHO-KOCMHMUYECKOMN
MPOMBIIIIICHHOCTH  (YTB.
npukasoM MuHHCTEpCTBA
Tpyda W  COUHUAIBHOU




3aIUTHI Poccuiickoi
denepauuu oT
03.09.2018 No 573m).
OO6o01mmeHHass  TpyAoBas
¢byaxkuust G IlpoBenenue

Hay4YHO-
AKCIIEPUMEHTAIbHBIX
HCCIIEA0BAaHUI o
0oTpaboTKe
CHCTIHATU3UPOBAHHBIX
napaMeTpoB
HEMETAITHICCKHX
KOMITO3UIIMOHHBIX
MaTepHasoB,
UCIIONB3YEMBIX TUTSE
MIPOU3BOJICTBA  PAKETHO-
KOCMHUYECKHX
KOMIUJICKCOB W CHCTEM,
TEXHOJIOTUHU ux
MPUMCHCHHS,  yYPOBCHB
KBaJTM(pUKaAITIH 6,
TpyZOBas byHKIUSA
G/05.6 Nuxeneprnoe
COIIPOBOYXKICHHE pH
MPOBEJICHUU  BXOJHOTO
KOHTPOJIS
HEMETAITHYEeCKUX
KOMITO3UITHOHHBIX
MaTepuasos,
HCTIOJTb3YEMBIX TUTST

MMPOU3BOJACTBA PAKCTHO-
KOCMHNYCCKUX




KOMIUIGKCOB U CHCTEM,
npenapanul  cOOpOUHBIX

Y3JI0B, KOHTPOJITb
cOOIMIoIeHUs
TEXHOJIOTMYECKOM
JTUCIUTLINHEI npu

U3TOTOBJICHUM CEPUHHBIX
neraneli. U cOOpPOYHBIX
y3JI0OB W B paMKax
OTIBITHO-

KOHCTPYKTOPCKUX padoT




B B pe3ynbrare ocBOeHUS AUCIUTIIMHBI CTYACHT JTOJDKEH:

3HaTh.

MPOLIECChI, METOABl TMOWCKa, cOopa, XpaHEeHUs, OOpabOTKH, TMPEICTABICHUS,
pacripocTpaHeHuss HMH(POPMAllMM M CIIOCOOBI OCYIIECTBJICHHS TaKWX TIPOILECCOB H
MeTOJI0B (MH()OPMAIIMOHHBIC TEXHOIOTHH )

COBPEMEHHBIC WHCTPYMEHTAJIbHBIE CpEbl, MPOrPaMMHO-TEXHUYECKHE TUIATGOPMBI U
MPOrPAMMHBIE CPEJCTBA, B TOM YHUCJIE OTEYECTBEHHOI'O IMPOU3BOACTBA, UCIOJIb3YEMbIC
JUTS pelieHus 3a/1a4 Mpo(ecCHOHAILHON AEATENbHOCTH, U IPUHITUIIBI KX PAOOTHI.

VYMeTh.

BBIOMPAaTh M HCIIOJIB30BaTh COBPEMEHHBbIC WH(OPMAIMOHHO-KOMMYHUKAIMOHHBIE U
MHTEIUICKTYAJIbHBIE TEXHOJOTMU, HHCTPYMEHTAJIbHBIE CPEbI, IPOrPAMMHO-TEXHUYECKUE
m1aTdOpPMBI U IPOTPAMMHBIE CPECTBA, B TOM YHCJIC OTEYECTBEHHOTO ITPOU3BOICTBA, JJIS
penieHus 3a1a4 mpo(ecCHOHATbHON AeSTEIbHOCTH

aHaJIM3UPOBaTh MPOo(EeCCHOHANIbHBIE 3aJa4yM, BBIOMpaTh M KMCIOJIb30BaTh ITOIXOJISIINE
HNT-texnomoruu.

Bnaners:

HaBBIKAMH palOTHI C JiekauMu B ocHoBe U T-pemiennii 1aHHbIMU

HABbIKAMU TPUMEHEHHUS COBPEMEHHBIX HMH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX U
VMHTEIUICKTYAJIbHBIX ~ TEXHOJIOTMH, WHCTPYMEHTAJIbHBIX CPEACTB, B TOM 4YHUCIE
OTEYECTBEHHOT'O MPOU3BOJICTBA, JIJIS PEIICHUS 331249 MPOPECCUOHATBHOU NeATEILHOCTH.

3. OFbEM JUCLUIUIMHBI U BUbl YYEBHON PABOTBHI

Bun yuebHolt paboThl Axaz
3E

9.
OO6miast TPyAO0EMKOCTh JAUCIUTUIMHBI 2 72
KontakTHas paboTa — ayAUTOpHBIE 3aHSATHUSA: 1,42 51
B TOM 4YHCIIE B (POpME MPAKTHUECKON TTOTOTOBKH 0,5 18
Jlexmuu (J1) - -
[TpakTuueckue 3ansatus (113) 0,47 17
B TOM 4YHCIIE B (hOpMe MPAKTHUECKON TTOTOTOBKH 0,25 9
JIaGopartopusie pabotsl (JIP) 0,94 34
B TOM 4YHCIIE B (hOpMe MPAKTHUECKON TTOTOTOBKH 0,25 9
CamocrositenpHast pabora (CP) 0,58 21
IlepepaboTka yuebHOTO MaTepuana - -
[ToaroroBka Kk MPaKTUYECKUM 3aHATUSM 0,11 4
[TonroroBka k 1abopaTopHBIM paboTam 0,25 9
[ToaroroBka K 3K3ameHy - -
IlonroroBka K MpoMeKyTOYHOMY KOHTPOJIIO 0,11 4
Jlpyrue BUIbl CaMOCTOSITEILHON paboThI 0,11 4
Buael koHTpOIIA
3auer + +
DK3aMeH - -
KonrakTHas camocTosiTensHas paboTa -
CaMOCTOSITEeNbHO N3YYCHNE Pa3AeioB TUCIUIUINHEI ) -
Buj uToroBoro KOHTpOJIS: 3ayer

10



Bun yueGHOM paboThI

OO0mast TpyA0EMKOCTh AUCIUIUIMHBI
KonTaktHass pabora — ayAUTOpHbIEC 3aHSATHS:

B TOM 4HCIIe B (hOpMe MPAKTHIECKON TTOITOTOBKU
Jlexuuu (JI)

[Tpaxtuueckue 3ansarus (113)

B TOM 4HCIIe B (hOpMe MPAKTHIECKON TTOITOTOBKU
JlaGopaTtopusie padoTs (JIP)

B TOM 4HCIIe B (hOpMe MPAKTHIECKON TTOITOTOBKU
CamoctosrenbHas pabota (CP)

[TepepaboTka yueOHOTO MaTepuaia

HOIIFOTOBKa K IIPAKTHUYCCKUM 3aHATHUAM

[ToaroroBka k 1abopaTopHbIM paboTam
IToaroToBka K 3K3aMeHy

[TonroroBka Kk NpOMEKYTOYHOMY KOHTPOJIIO
Jpyrue Bubpl caMOCTOSTEILHON pabOThI
Bunpr konTposs

3auer

OK3aMeH

KonrtakTHas camocrositenbHas paboTa

CaMOCTOSTEIIEHO HU3YUYCHUC pa3aCIOB JUCHUIIIIMHBI

Bua urorosoro KOHTPOJIA:

3E Actp.
q.

2 54
1,42 38,25
0,5 13,5
0,47 12,75
0,25 6,75
0,94 25,5
0,25 6,75
0,58 15,75
0,11 3
0,25 6,75
0,11 3
0,11 3

+ +

3aueTr
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4. COJEPXKAHME JUCHUIIJIMHBI

4.1. Pa3gensl OUCHWIIMHBL M BUABL 3aHITHI

Ne
/

11

1.2

1.3

1.4

1.5

Pa3gen muCHUILIMHEI

Pazmen 1. [IKM Python u ocobennoctu
€ro peainu3anuy sl peleHUs
pacueTHBIX 3aJa4 B XUMHH U
XMUMHYECKON TEXHOJIOTUU
OOBEKTHO-OpPUEHTUPOBAHHBIN S3bIK
nporpammupoBanust Python: 063op.
Oco0eHHOCTH U CBOICTBA OOBEKTHO-
OPUEHTHPOBAHHOTO POTrPAMMHUPOBAHUS
(OOI).

BBenenue B nporpaMMupoBaHHe Ha SI3bIKE
Python. CtpykTypa nporpamMMsbl, OTCTYIIBI,
MOJYJIH, OTIEPaTOPHl, (YHKIIHUH,
ocobenHocTH. CTaHIapTHBIE U
HecTaHaapTHbIe QyHKIMH Python.
Pa3paboTka anroputmos,
IPOTPaMMHUPOBAHKE U OTIAKa TIPOTPAMM
na Python (B cpene Spyder).

0O0630p MpeIMeTHO-OpPUEHTUPOBAHHOM
oubnmuorexku Monyieit Python ms
HAYYHBIX U HH)KEHEPHBIX BBIYMCIICHUH
SciPy, cpasaenne c MATLAB.
[Toctpoenue rpadukoB Ha s3bike Python ¢
ucrnosip3oBanueM Moxyist matplotlib

AxkazieM. 4acoB

B T.4. B B T.4. B B T.4. B
dbopme dbopme Mpax. dopme 46,
Bcero  mp. moar.  JleKiMu  TIp. MOAT. sam Tp. MO/T. AGoEL
(ipu (iput ' (pu P
HAJIMYKH) HAJTUYHHN) HAITUYHHN)
20 4 - - 5 2 10
4 ; - ] 1 ; 2
4 - - - 1 - 2
4 2 - - 1 1 2
4 - - 1 - 2
4 2 - - 1 1 2

B T.4. B
dopme
p. MO,
(mpu
HAITUYHHN)

Cam.
pabora

12




2.1

2.2

2.3

“Paznen 2. MéETonpl BBIYHUCIUTEILHON

MaTECMAaTHKH. OCHOBHBIC STaIbl
pemieHuss 3agady  Ha OBM. Pemenue
CUCTEeM  JIMHEHHBIX  anreOpamuecKux
ypaBHeHuii (CJIAY)

pr[MI)IG U  HUTCPAIMOHHBIC UYHUCICHHBIC

METOJIBI. DNEMEHTHI Teopuu
IIOTPELIHOCTEM. [TonsaTne HOPMBI.
OCOOEeHHOCTH BBINOJHEHUs JAEHCTBUH Hal
MaTpULIAMA Ha S3BIKE Python,

UH(GOPMaIMOHHBIE MATPUYHBIE (PYHKIIHH.
Pemenue cucrem TMHEHHBIX
anrebpandeckux ypaBHenuii (CJIAY).
ITocranoBka 3agayu. [lorpemnocTy.
MeToab! ¢ UCIIOIB30BAHNEM 0OpaTHOM
MaTpPHUILIbI U METOJI TPOCTHIX UTEPALIUH.
00630p meTonoB pemenus CJIAY.
BrruucnurenbHas yCTOMYMBOCTS,
CXOAUMOCTh MeT0/10B. OOYCIOBICHHOCTD
CUCTEMBI JINHEWHBIX aare0panyeckux
ypasuenuii (CJIAY) u yncio

00YCIIOBIICHHOCTH.

Paznen 3. OOpaboTka pe3yibTaToB
U3MEPEHUS OJTHOM BEJIMYMHBI.
[Tpubnuxenue byHKIIU
MHOTOWIEHAMH C OJIHOM He3aBHCHUMOM
[IEPEMEHHOM. Pewenne CUCTEM
HEJIMHENHBIX YpaBHEHUU (CHY)

YUCICHHBIMH MCTOAaMH

14

20

10

13




3.2

3.3

3.4

3.5

~O06paboTKa HKCIICPUMEHTAJIbHBIX JTaHHBIX.

TodeyHnble M HMHTEPBAIbHBIE  OLEHKH.
Oyukiuu Python. Onpenenenne Kputepus
CrprozieHTa

[Tpubmmxenne byHKIHA. Meroapl
WHTEPHOJSALIMA  3aBUCUMOCTEH C OJHOU

HE3aBUCUMOU IIEPEMEHHOM.
HHTepnonsuoHHbIi MHOTI'O4JIEH
Jlarpamxa, peanu3anus Ha Python.

[Ipubnuxenue (GyHKIHIA. Meroasl
annpoKCHMallUM 3aBUCHUMOCTEN C OIHOM
HE3aBUCUMOH TIEPEMEHHOM. Meton
HaVMEHBIIINX KBaJpaToB (MHK).

UcnonszoBanne ¢ynkmmii  Python s
anmnpoxkcuMannu 1 MHK

ANTOPUTMBI METOJ[a MPOCTON UTEPAIUU U
meTona HetoToHa - Padcona ans perieHus
CHY. CxopocTh CXOAMMOCTH, OIICHKH
norpemHocTy. Peanuzauuss MeTOJOB B
Python.

Meroanka HCNIOIB30BAHMS pelIaTeNed B

MOTyJIe scipy.optimize, byHKIHN
root_scalar, root.

Paznen 4. Pemenue 3a1ay
MHOTOMEPHOM OTNITUMHU3AIINH
YUCJICHHBIMH  METOJaMH. AHaIM3 U
pelieHne TuddepeHIraTbHBIX

Yp aBHEHWM YHCIJIEHHBIMU METOdaMU

18

14




4.2

4.3

'Kﬁ’aéCHQ)ﬁKaﬁI?I}i"""' 3a1a4 " METOJIOB

onTUMM3aMA.  MeToJ  TpagueHTHOTO
CITyCKa. Meron neGopMHPYEMOTO
MHOTOTpaHHHKA. Peanu3anus METOHOB B
Python.

Berpoennbie  meromsr  SCiPy.  Beibop
pemareas B Moayide  SCipy.optimize
Berpoennbie  meronsl  SCIPY,  ¢GyHkuuu
minimize_scalar, minimize.

ANTOpPUTMEI METOJIOB pelIeHus
nudepeHIMaIbHbIX YpaBHEHUH. MeTo bl
Diinepa u ero Moaudukanuu. Peanmuzanus
meTo0B HaPython.

3auer

UTOI'O

10

72

18

17

34

21

15




4.2 ConepkaHue pas3ziesioB AUCITUTUTMHBI

Pazgen 1. [IKM Python u ocobeHHOCTH €ro peanu3anuy JUIsS PEIICHHS PAacYeTHBIX 3a1ad B
XUMHU ¥ XUMUYECKOH TEXHOJIOTHH

1.1. OObeKTHO-OPUCHTHPOBAHHBIA  A3BIK  IporpamMmmupoBanus  Python:  o0063op.
Oco0eHHOCTH U CBOCTBAa 00BEKTHO-OpUeHTHpoBaHHOTO nporpammupoBanus (OOIT). Co3nanue
U ucronb3oBanue auctpubyruBa Anaconda. Mudpactpykrypsr Spyder, Jupiter, crpykrypa
si3bika. OCHOBHBIC CTPYKTYpPBI JaHHBIX (CIUCOK KOPTEX, OOBEKTHI) M ONEpaluu HaJ HUMHU.
Anroput™bl. OCHOBHBIE aITOPUTMUYECKUE KOHCTPYKIUU (ClIeJOBaHKUE, BETBICHUE, LIUKJIBI) U UX
peanusarus B Python.

1.2. BBenmenue B mporpaMMmupoBanue Ha s3bike Python. Crpykrypa mporpamwmel,
OTCTYIBI, MOZYJH, OINEpaTopbl, (QYHKIUM (MMEHOBAaHHBIE W AHOHUMHBIE), OCOOCHHOCTH.
CranmapTHble W HecraHmapTHble (QyHKmMH  s3bika  Python  (oOmero  HasHaucHws,
MaTeMaTudeckue, o00paboTKa CTPOK, BBOJI/BBIBO/).

1.3. Pa3paboTka alropuTMOB, IPOrpaMMHPOBAaHHE W OTJIagKa mporpamm Ha Python (B
cpeae Spyder). Ynpasistomue kouctpykiuu if, for, while.

1.4 O630p mpeaMETHO-OPUECHTHPOBAHHONW OMOIMOTEKH MOaysIel Python s HaydHBIX |
WHKCHEPHBIX BbIuKMCcIeHUi SCIPY (Momymu SCIpy u numpy, a Taoke matplotlib), cpaBHenue c
MATLAB. OcHoBHas cTpykTypa naHHeIXx NUMPY st BEKTOPHBIX M MaTPUYHBIX BBIUMCICHHIA
ndarray. OcCOOCHHOCTH BBINOJHECHUS JCHCTBUH HaJ MarTpuliaMu (CJIOKCHUE, BBIYUTAHUE,
YMHOXeHHUe, oOparienue) Ha s3bike Python. Mudopmannonusie Marpudnbie QYHKIUH (HOPMA,
ompejenuTeNb, panr). Meroasl ndarray — T, copy, shape, size, ndim u np., UHIEKCHpPOBaHHUE,
MaTpU4YHOE Mpou3BeneHHe M (GyHKIMH Moayias hnumpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

1.5 Tlocrpoenue rpadukoB Ha s3bike Python ¢ ucmonszoBanumem momayns matplotlib.
Oyukimu  moxmyist matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver.
YcTaHoBKa mapamMeTpoB U aHHOTHPOBAaHUE IPa(hUKOB.

Paznmen 2. Meroapsl BBMUCTUTENHHONH MareMatukd. OCHOBHBIE JTambl pelIeHHs 3aaad Ha
OBM. Pemenune cucreM nuHeHbIX anreOpamdeckux ypaBHeHuit (CJIAY)

2.1. [IpsiMble ¥ UTEpAIIMOHHBIE YMCIIEHHBIE METOMbI. DJIEMEHTHI TEOPHH MOTPEITHOCTEH.
[Tonstue HOpMBI. OCOOEHHOCTH MAaIIMHHOM apupMeTukH (KpaTkuii moBTop). OcobGeHHoCTH
BBITTOJIHEHUS JICUCTBUI HaJl MaTpUIlaMH (CIIOKEHHE, BEIUUTAHWE, YMHOKEHHUE, OOpalleHue) Ha
si3pike Python, nHbopMannonHbie MaTpuuHbIe GYHKIUU (HOPMA, OTIPEICTUTEN b, PaHT).

2.2. Pemenue cucrem nuHEHHBIX anreOpamveckux ypaBHeHuid (CJIAY). IMTocranoBka
3agaun. [lorpemrHocTi. MeToabl ¢ HMCMONB30BaHMEM OOpAaTHOW MaTpHUIBI U METOH IMPOCTHIX
utepanuii. Pemenune CJIAY Ha s3pike Python c ucnonb3oBanumem mozyneit numpy.linalg u
scipy.linalg. u pynkuuii det, rank, inv, cond, norm, solve.

2.3. 0630p MmeronoB pemnieaus CJIAY. BerauciurenpHas yCTOWYHBOCTB, CXOJAMMOCTH
MeTo10B. OOYCIOBIEHHOCTh CUCTEMBI JIMHEHHBIX anredpandeckux ypaBHeHuit (CJIAY) u ymcio
00YCIIOBIICHHOCTH.

Paznen 3. OOpaboTka pe3ynbTaToB U3MEpPEeHUss OJHOW BenuuuHbL. [lpubnmxenue
GyHKIIMM ~ MHOTOWIEHaMH C OJHOW He3aBUCUMON mepeMeHHOW. PemieHune cucrem
HenuHenHbIX ypaBHeHud (CHY) uuciieHHbIMH MeToAamu

3.1. OOpaboTka SKCIEPUMEHTAIBHBIX JaHHBIX. TOUYEYHBIE W HWHTEPBAIHHBIC OIICHKH.
®ynkuuu Python. Onpenenenne kpurepusi CTbIoJeHTa

3.2. Tlpubnmmxenne ¢yHKOUHA. MeTOABl HMHTEPIONSAIMN 3aBUCUMOCTEH C  OJHOM
HE3aBHCUMOI1 epeMeHHoU. HTepnosMoHHbIi MHOTOWIeH Jlarpanka, peanuszanus B Python.

3.3. Ilpubmmxenne ¢yHKOUA. MeTOABl ammpoKCUMAIMH 3aBHCUMOCTEH € OTHOU
HEe3aBUCHMOI nepeMeHHON. Metox HanMmenbmx kBaaparoB (MHK). McnonszoBanue ¢pyHkuunit
Python mms ammpokcumanmu wu  MHK  scipy.polyfit,  scipy.optimize.least_squares,
scipy.optimize.lsg_linear.
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3.4.. AnropuTmbel MeTOJa NPOCTOW wWTepanuu U Metona HproroHa - Padcona st
pemieanss CHY. CkopocTh CXOIMMOCTH, OILICHKH MOTPEIIHOCTU. Peanu3aius MeTo08 B Python.

3.5. Meroauka HCIOAB30BAHMS pelIaTeied B Moayie SCipy.optimize, dyHkuun
root_scalar, root.
Pasnen 4. PemieHue 3agad MHOTOMEpPHOM ONTUMU3AIMM YUCIEHHBIMM METOJaMHU. AHanu3
u penieHne qudGepeHIUaTbHbIX ypaBHEHUN YWCICHHBIMH METOJdAMH

4.1. Knaccudukauusi 3aga4 ¥ METOAOB ONTHMHU3ALUU. MeToj TIpaJUeHTHOIO CITyCKa.
Metoa nepopmupyemMoro MHOrorpanHuka. Peanusanus metonos B Python.

4.2. Bcrpoennsie wmetoabl SCiPy. Bribop pematens B Momyie  SCipy.optimize
Berpoennbie Mmetonl SCIPY, ¢dynkmmuu minimize_scalar, minimize.

4.3. AnTopuTMBI METOJIOB perieHus TudPepeHInalIbHBIX ypaBHeHUI. MeTo bl Diiniepa u
ero moaudukanuu. Peanusamus meronoB B Python. Beibop pematens B Moayse SCipy.integrate,
byukuuu solve_ivp, solve_bvp.
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5. COOTBETCTBUE COHAEPXAHMA TPEBOBAHUAM K PE3VJIIbTATAM OCBOEHUA AMCLUIIIMHBI

Paznen Pasmen Pasgmen Pasznpen

@9 B PE3YIbTATC OCBOCHUA NJUCHUIIJIMHBI CTYACHT JOJIPKCH: 1 2 3 4

3HaTh:

I MPOIeCChl, METOJbl MOWMCKA, CcOOpa, XpaHeHus, O0OpabOTKH, +
1 TPC/ICTABICHHSA, — PACIPOCTPAHCHH UHPOpPMALIUK H  CIIOCOOBI

OCYIIIECTBIICHUSI TAKUX IPOLECCOB M METOJ0B (MH(POPMAIMOHHBIE

TEXHOJIOTHH )

I COBPEMEHHBIC = HMHCTPYMCHTAJIbHBIC  CpEIbl,  MPOrPaMMHO- + +
o TEXHUYECKHE m1atGopMbl U MPOTPAMMHBIE CPEJICTBA, B TOM YHCIIEC

OTEYECTBECHHOT'O MPOU3BOCTBA, MCIIOJIb3YEMbIC JUIS PEUICHUS 3a7ad

npodecCHOHATEHOM IeATEIPHOCTH, M IPHHIIAITEI HX PaOOTEHI.

YMerTs:

I BBHIOMpATh U HCIIOJNB30BATh COBpPEMEHHBbIE HMH(OPMAIIOHHO- +
KOMMYHUKAITMOHHBIE u WHTEJUICKTyaJIbHbIC TEXHOJIOTHH,

3 MWHCTPYMEHTAIbHBIE CPE/IBI, IPOTPAMMHO-TEXHHYECKHE m1atGopmsl U
MporpaMMHBIE  CpPEICTBa, B  TOM  YHCIE€  OTEUYECTBEHHOTO
MIPOU3BOJICTBA, JUIS  pemieHuss  3agad  mpodecCHOHATBHOM
NeSATeIIbHOCTH

4 I aHaJIM3UpPOBaTh MNpodeccuoHalbHblE 3aJauyd, BBIOUPATH U + +
HMCIOAB30BaTh TToaxoasamue U T-Texnomorun.

Bnaners:

5 | HaBBIKAMH paboThI ¢ Jiexkanumu B ocHoBe U T-pemenunii naHHBIMEI + + +
| HaBbIKaMH MPUMEHEHUSI ~ COBPEMEHHBIX  WH(OPMAIMOHHO- + + +
KOMMYHUKaIlMOHHBIX u MHTEJUIEKTyaJIbHBIX TEXHOJIOTHH,

6 WHCTPYMEHTANBHBIX CpPEACTB, B TOM YHCIE OTEYECTBEHHOIO
MIPOU3BOJCTBA, JUISt peLeHust 3aja4 npodeccroHanbHON
eATEIIHLHOCTH.




[x] B pesyiibTaTe OCBOCHHS TUCIMILUIMHBI CTYICHT T0JKEH MpUOOPECTH Clienyronre oomenpopeccuoHaIbHbIC
KOMIIETEHIIMM W WHJIUKATOPbl HMX JOCTUKCHHS:
Kon u HamMeHoBaHue

Kox n saumenosanne OIIK WHJIMKATOpa
noctmkenus: OITK
OIIK-4.1; 3uaaer
O0COOCHHOCTH
IIPUMEHEHHUS
UH(POPMAIIMOHHO-
KOMMYHUKAIMOHHBIX
TEXHOJIOTHI
OIIK-4.2; YMmeer
WHTETPUPOBATH
COBpPEMEHHBIE
UH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIC + + + +
TEXHOJIOTHH B
npodeccnoHanbHOM
JEATEIIbHOCTH

OIIK-4 CnocoOeH MOHNMATh TPUHITHITHI
palboThI COBpeMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH M UCTIOIH30BATh MX IJIS
peleHus 3a1a4 npogpeccuoHaIbHON
NeSITeTbHOCTH;

OI1K-4.3; Bnaneer
HaBbIKaMU
WCIIOJIb30BAHHUS
TI100aTBHBIX
MH(OPMALIMOHHBIX
pecypcoB Inpu
OpTaHHU3aIH H
OCYUIIECTBJICHUU
npodecCuoHATBHON
JEeSTENbHOCTH
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OIIK-13 CriocobeH mpuMeHSTh
CTaHJapTHBIE METOJIbI PacyeTa Mpu

8 TPOEKTUPOBAHUU JCTAJICH U Y3JI0B
TEXHOJIOTUYECKUX MAIIMH U 000PYI0BaHMS,

OIIK-13.1; 3naer
METO/JIbI U AITOPUTMBI
MaTeMaTH4eCKOTr0o
MOJIETTUPOBAHUS U
ABTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHHUS
TEXHOJOTHIECKHIX
MaIlIvH U
o0opyoBaHus
OIIK-13.2; YMmeer
WCIIOJIE30BaTh
COBpEMEHHBIE

U POBBIEC IPOTPAMMBI
MIPOEKTUPOBAHHUS
TEXHOJOTHICCKHIX
MaIIH U
o0opyoBaHUs
OIIK-13.3; Bnageer
MprUeMaMH
MOJIETTUPOBAHUS
paboTHl U UCTIBITAHUS
paboTocrnocoOHOCTH
TEXHOJOTHICCKHIX
MaIlIiH U
o0opyIoBaHUs C
HCIIOJIb30BaHUEM
BBIYMCIUTEIILHON
TEXHUKHU

+
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I — OITK-14.1: 3nact
MIPUHIHUIIBI U TIOPSIOK
pa3pabOTKH MTPOECKTOB
U [Iporpamm,
HamnpaBJICHHbBIX Ha
CO3/IaHUE Y3JIOB U
JeTajieil MalluH,
KOMILJIEKTHOCTD 1
coep)KaHue
METOUYECKON 1
HOPMAaTHBHOHU
JIOKYMEHTAIUU

OIIK-14 CriocobeH pazpabaThiBaTh OI1K-14.2; Ymeer
aJITOPUTMBI M KOMIIBIOTEPHBIC IIPOTPAMMBL,  hopMyIHPOBATH

9 mpuromHbIe IS TPAKTUIECKOTO TEXHUYECKOE 3a1aHKe

NPpUMCHCHHS. JUIsE pa3paboTYUKOB
MIPOEKTOB U MIPOTPAMM,
HaIpaBJICHHBIX HA
CO3/IaHUE y3JIOB U
JeTajie MalluH
OIIK-14.3; Binaneer
HaBBIKaMU pa3padOTKH
JTIOKYMEHTAIUHU TIPH
peanu3anuu
pa3paboTaHHBIX + + +
MIPOEKTOB U MPOrPAMM,
HaIpaBJIEHHBIX HA
CO3/IaHUE Y3JIOB
U JIeTalield MalllnuH

B pe3ynbrate 0cBOSHUS TUCHUTUIMHBI CTYACHT JOJIKEH MPHUOOPECTH CIeayIoIIHe MpodeccnoHalbHbIe
KOMIIETEHIIMM W UHAUKATOPbl HX JOCTHXKEHHUSI:
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10

Kox n saumenosanne IIK

I1K-1 CriocobeH npuHUMaTh yyacTue B
paboTax 1o pacueTy ¥ MPOEKTUPOBAHUIO
JeTalleil U y3J70B TEXHOJIOTHYECKOTO
000pyIOBaHUST XUMHIECKON
MPOMBIIUIEHHOCTH B COOTBETCTBHH C
TEXHUYECKUMH 33aJJaHUSMHU U
MCIOJIb30BAHUEM CTaH/IAPTHBIX CPE/ICTB
aBTOMATH3aIUU TPOSKTUPOBAHUS

Kon m HammeHoBanue
WHJIMKaTopa
moctmkenus 11K
TIK-1.1; 3naer
MIPUHIUIIBI U TIOPSIOK
pacuera erajie u
y3JI0B
TEXHOJIOTHYECKOT'O
o0opyoBaHusA
XUMHUYECKOU
MIPOMBIIIJICHHOCTH U
OCHOBHBEIC
MpOrpaMMHBIE
CpeACTBa JJIsl UX
BBITIOJIHEHUS

I1K-1.2; YMmeer
MIPOEKTUPOBATh
TUTIOBYIO
TEXHOJIOTHYECKYIO
OCHACTKY C
HCIIOIL30BaHUEM
MPUKJIATHBIX
MIPOTPAMMHBIX CPEJICTB
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11

ITK-3 CriocoGeH BBIOMPATH OCHOBHBIC U
BCIIOMOTaTeNbHbIE MaTepPHAaIIbl, CIOCOOBI
peanu3aIiy TEXHOJIOTHIECKUX MPOIECCOB,
MIPUMEHSITh IPOTPECCUBHBIE METOBI
AKCILTYaTaIli TEXHOJIOTHIECKOTO
000pynOBaHUs IPU U3TOTOBICHUHI
TEXHOJIOTUYCCKUX MAIIHH

T1K-1.3; Bimageer
METOANKAMHU
ABTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHHUS
JleTajiei U y3JIOB
TEXHOJOTHYECKOT0
obopymoBaHus
XAMUYECKOU
MIPOMBIIIJICHHOCTH B
MIPUKIAIHBIX
MIPOrPaMMHBIX
CpeacTBax

I1K-3.1; 3naer
OCHOBHBIE BH/IBI
YIPABJISIFOIIUX CPEJCTB
o0opynoBaHus
TEPMHUYECKOHN U
XUMHUKO-TEPMHUECKOMN
00paboTKu U
MPOrpaMMHOE
obecrieueHre K HUM
[1K-3.2; YMmeer
MIPOEKTUPOBATh
PEXUMBI TEPMUYECKOM
Y XHMHKO-
TEPMUYECKON
00paboTKH ¢ y4eToM
TpeOoBaHMI1 SHEPTO- U
pecypcordPexTuBHOCT
u
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T1IK-3.3 Braneer
METOJIMKAMHU
peanuzanuu
pa3paboTaHHBIX
PEXKUMOB TEPMHUYECKON
U XUMHUKO-
TEPMHUYECKON
00paboTKH B
IporpaMmax Jiist
YIPABIISIFOUIUX CPEICTB
o0opyoBaHUs
TEPMUYECKON U
XUMHUKO-TEPMUYECKON
00paboTKu
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6. IPAKTUYECKHUE U JIAGOPATOPHBIE 3AHATHUA

6.1. [IpakTyeckue 3aHATUA

IIpuMepHBIE TEMBI NPAKTUYECKUX 3aHATHUH 110 JUCLHUILIMHE.

= NO H/H — Nepasiena
- JTUCIUATIINHBI

1 1.1

2 1.2.

3 2.3.

4 2.1.

5 3.1.

6 3.2.

7 4.1.

8 4.2.

TeMbl IPaKTUYECKUX 3aHATUN

OOBbEKTHO-OpPUEHTUPOBAHHBIN SA3BIK
nporpammupoBanus Python: o63op.

Beenenue B mporpaMmMupoBanue Ha si3bike Python.
Pa3paboTka anroputMoB, NporpaMMHpOBaHUE U
oTiajKa mporpamm Ha Python.

00630p IPeIMETHO-OPUEHTUPOBAHHON OUOIMOTEKU
Moysieit Python mist Hay4HBIX U HHKEHEPHBIX
BhruncieHui SCIPY (Moaymu SCIpY U nUMpy, a Takxe
matplotlib), cpasaenne c MATLAB.

[Ipsimble 1 UTEpALIMOHHBIE YUCIIEHHbBIE METO/IBI.
Pemmenue cuctem IMHEHHBIX alreOpanvecKux
ypaBuenuii (CJIAY). [locranoBka 3aiaumu.
[Torpemrnoct. MeTOIbI C UCTIOIB30BAaHUEM OOPATHOM
MaTpHULIbI U METOJ1 TPOCTHIX uTepanuii. O030p
MeToJ10B perieHust CJIAY.

O6paboTka SKCIEPUMEHTAIBHBIX JaHHBIX. TouedHbIe
Y MHTEpBaJbHbIE OLEHKHU. OnpeneneHne KpuTepus
CrprozieHTA.

[Tpubnmxenne pyHkuuit. MeToabl HHTEPIIOIALUH
3aBUCUMOCTEMN C OJJTHOM HE3aBHCUMOW IIEPEMEHHOM.
NuTepnonauuonsbiil MEHOrowieH Jlarpanyxa. Metobl
arMmpoOKCUMAIIMHU 3aBUCUMOCTEN C OJTHOM HE3aBUCHUMOM
nepeMeHHoil. Meron HaumeHbIHX kBaaparoB (MHK).
[TocTaHoBKa 3a/1a4l UHTEPIOSLNU U
anmnpoKCUMAlLIUH.

Knaccugukanus 3ai1a4 1 MET010B ONTUMH3ALNH.
O0630p METOIOB: TPAIUCHTHBIC, OE3TPaIUCHTHEIE,
Cily4aifiHOro noucka. I'pajieHTHbIE METO/IbI IOMCKA
IKCTpEeMyMa, 00111as XapakTepucTuka. Meros
HAUCKOpEHIIero ciycka. besrpagiueHTHbie METOIbI:
MeToA JepOpMHUPYEMOT0 MHOTOTPaHHUKA
(cuMIUIeKCHBIN ). MeTOoIbI CITydaifHOTO MOUCKA.
ANTOPUTMBI METOJIOB pelieHust AU PepeHInaTbHbIX
ypaBHeHMH. MeTonbl Diinepa U ero Moau(uKanuy.
ITocranoBka 3anaun Komm. O1ieHKa NOrpenHoCTH.

Yacel

6.2 JTaGopaTtopHble 3aHATHS

BoinonHenue mabopaTOpHOro MpakTHKyMa CIOCOOCTBYET 3aKpeIJICHHIO MaTepuaa,
u3zydaemoro B aucuuminHe «lIpoduiabHoe mnporpaMMHOe obOecriedeHue JUIsl pelieHus 3aaady
npodeccCuoHAIbHON AESITebHOCTHY, a TAKXKE JIaeT:

-E[H"aﬁﬁﬁ“o‘G' "OCHOBHBIX YHCIEHHBIX METOaX, HEOOXOINMBIX XMMHUKAM-TEXHOIOTaM;
- YMEHHS MMOJIb30BaThCs TAKeTaMH MPUKIIATHBIX MPOTrpaMM sl 00paboTKH,
MPEACTABIICHUS U ITIEPEIaYN JaHHBIX,
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|-@[M‘e‘H‘H;i"paf;‘pﬁ‘fi‘aTBiEaTB”H 10J1b30BaThCsl Pa3IMYHBIMU CHCTEMaMH 0a3 1aHHBIX;

MakcumanbHOe KOJMYECTBO OaiyIOB 3a BBINOJHEHHE J1A00OPAaTOPHOTO MPAKTHKyMa B
cemectpe coctaBisger /0 GamoB (MakcMManbHO MO 5 Oama 3a Kaxayo pabory, Bcero 14
pabot). KomudecTBo paboT 1 0ayuioB 3a KaXayro paboTy MOXKET ObITh U3MEHEHO B 3aBUCHUMOCTH
OT UX TPYILOEMKOCTH.

[Tpumeps! 1abopaTOpHBIX padOT U pa3aelibl, KOTOPbIE OHH OXBATHIBAIOT

Ne Nepawsema
/i JUCIUTUTUHBI
1 Cosganre U HCIIOJb30BaHKe AuCTpuOyTHBa Anaconda
IS co3aanus okpyxkenust Python . Cpensl pazpabotku
Spyder u Jupyter Notebook . OcHOBHBIE CTPYKTYpBI
1.1. JAHHBIX (CIHUCOK KOPTEX, 0ObEKTHI) U ONEpalluy HaJl 2
HUMU. AnropuTMBbl. OCHOBHBIE alITOPUTMHYECKUE
KOHCTPYKIIUU (CJI€I0BaHKE, BETBICHHUE, IIUKJIIbI) U UX
peanusaius B Python.

2 CtpyKTypa nporpammsl, OTCTYIIbI, MOAYJIH, ONIEPATOPHI,
GbyHKIIMY (MMEHOBaHHBIC U AHOHUMHBIE), OCOOCHHOCTH.
CrangapTHble U HecTaHaapTHbIe GyHknuu Python
(oOmiero Ha3HAYCHHUS, MAaTEMAaTHYECKUE, 00paboTKa
CTPOK, BBOI/BBIBOJT). Y IIPaBJISIOIINE KOHCTPYKIHH Iif,
for, while.

3 OcHoBHas cTpykTypa naHHbIX NUMPY 11 BEKTOPHBIX U
13 MAaTPUYHBIX  BbIYMciIeHui  ndarray. OcobGeHHOCTH
e BBITIOJIHEHHS JIEUCTBUN HajJ MaTpullaMH (CIIOKEHHE,
BBIYMTAHKE, YMHOXEHHE, oOpallieHne) Ha si3bike Python.
4 WndpopmannonHsle MaTtpuuHble (QYHKIUM (HOpMa,
ompenenuTeNnb, panr). Merogsl ndarray — T, copy,
1.4. shape, size, ndim u ap., MHACKCHPOBAHUE, MATPUIHOE 2
npousBefaeHne u QyHKIMH Momysst numpy len, shape,
zeros, eye, dot, isclose, linspace, gradient, linalg.det.
5 [Toctpoenwue rpadukor B Python ¢ ucronb3oBanuem
15 moyas matplotlib. ®yukiuun mMomyss matplo_tlib.pyplot
e plot, polar, plot_surface, colorbar, contour, quiver.
YcTaHoBKa napaMeTpoB U aHHOTUPOBaHKE TpadUKOB.
6 OneMmeHThl Teopun mnorpemHocteil. [loHATHE HOPMBI
OcoOenHocTH  MamMHHOM — apudmMeTuku  (KpaTKui
noBTOp). OCOOEHHOCTH BBINOJHEHHUS JACUCTBUM HaJ
MaTpuliaMu  (CJIOXEHHWEe, BBIYMTAHHWE, YMHOXCHHE,
oOpamenne) Ha s3bike Python, wuHpoOpmanmoHHbIe
MaTpuyHble QYHKIUU (HOPMA, OTIPEACTIUTEINb, PAHT).
7 Pemenne CJIAY c¢ ucnons3zoBanuem moxaynei IIKM
2.2. Python: numpy.linalg u scipy.linalg. u dynxmuit det, 2
rank, inv, cond, norm, solve.
8 BeruucnurensHas ycTOWYMBOCTh, CXOIUMOCTh METO/IOB.
OO0yCIOBIEHHOCTh CHUCTEMBI JTUHEHWHBIX
2.3. 9
anreOpandeckux ypaBHeHuil (CJIAY). Pacuer uucna
obycnosnennoctu CJIAY.
9 3.1. OO6paboTka pe3ynbTaTOB U3MEPEHUsS] OJHOW BEITUYMHBL. 2

HanmeHnoBanue 1a00paTopHbIX paboT Yacsl

1.2.

2.1.
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|E| T Pacyer TOYEYHBIX 54 HHTEPBAJILHBIX OIICHOK,
ucnonb3oBanue U-kpurepus u kpurepusi CTbIOJCHTA.

10 [Tpubnmxenne QyHKnuM.  PemieHne NpakTHYECKUX
3a1a4 aTpoOKCUMAITUU 51 HMHTEPITOJISIIIHS c
3.2. ucrosb3oBanueM QyHkImil Python mis annpokcumanun 2

u  MHK scipy.polyfit, scipy.optimize.least_squares,
scipy.optimize.lsq_linear.
11 Pemenne cuctem HenuHeWHbIX ypaBHeHud (CHY).
AJNTOPUTMBI METOJA MPOCTOW WTEpalud M METOAA
Herotona - Padcona mna pemenus CHY. Ckopoctb
3.3. CXOJIUMOCTH, OILICHKM TmorpemHoctd. Hcnonb3oBanue 4
pemarencii  simplify, collect, pretty. Meroauka
UCIIOJIb30BAaHUS pelnateield B Moayie SCipy.optimize,
¢byukuuu root_scalar, root.
12 Pemenne  3agau = MHOrOMeEpHOM ONTUMM3ALINM.
41 ['paguieHTHbIC METO/IBL. [TocranoBKka 3amayn. AITOPUTM
METOJIa HauCKOPEHIIEro CIyCcKa, peaju3alus MEeToJa ¢
UCIIOJIb30BaHUEM s13bika Python.
13 Pemenne  3agau = MHOroMepHOM ONTUMM3ALINM.
49 besrpaauentHele METO/IbI. HOCTaHf)B_Ka_ 3a/1auH.
o Bcerpoennbie metoabl SCIPy, Gynkimu minimize_scalar,
minimize. Beibop pemarens B moayJe SCipy.optimize
14 Peanmzamust MeromoB pemieHus aud@epeHnaibHbIX
4.3. ypaBHEHUI C UCMOJb30BaHHEM si3bika Python. Beibop 4
pemarens B MojyJie SCipy.integrate

7. CAMOCTOSTEJIBHAS PABOTA

CamocrosiTenbHast padboTa IPOBOAUTCS C LEIbI0 YIiIyOJeHNs 3HAHUM MO JUCHUILIMHE U
peaycMaTpUBaeT:

— 03HaKOMJIEHHME M IPOpabOTKy peKOMEHJOBAHHOM JUTEPaTyphl, paboTy C 3IEKTPOHHO-
OMONMMOTEYHBIMM CHCTEMaMH, BKIIIOYAsl TEPEeBOABI MyONMKAnmWid W3 HAYYHBIX JKypHAJIOB,
uuTHpyeMbIx B 06azax Scopus, Web of Science, Chemical Abstracts, PUHLI;

— TIOCEIIEHUE OTPACIIEBbIX BBICTABOK U CEMHHAPOB;

— yuacrtue B cemuHapax PXTY um. M. MeHeneeBa o TeMaTuke JUCIHUIUINHBI;

— TOJTrOTOBKY K BBIIIOJHEHHUIO KOHTPOJIBHON PabOTHI;

— TOJTOTOBKY K cJlaue JJAOOpaTOpHOTO MPAKTUKyMa 10 TUCIMITIIHE.

[InanupoBaHHe BPEMEHH HA CaMOCTOSTEIbHYIO pPabOTy, HEOOXOAMMOro Ha H3ydeHHE
JTUCHWTUTMHBIL, CTyJeHTaM JIyYllle BCEro OCYHIeCTBISATh Ha BECh TEPHOJ H3yUYCHHS,
npeaycMaTpuBas MpPH 3TOM PEryisipHOE IMOBTOPEHHME NpOiJIeHHOro Marepuana. Marepua,
3aKOHCIIEKTUPOBAaHHBIA Ha JIEKIHAX, HEOOXOJWMO PETYJSPHO [OTOJHATh CBEICHHUSIMH U3
JUTEpPAaTypHBIX HCTOYHMKOB, TIIPEACTaBICHHBIX B paboueid mnporpamme. IIpum pabote c
yKa3aHHBIMH HCTOYHHKAMH PEKOMEHIIYETCSl COCTABIIATh KPATKUH KOHCIEKT MaTepuana, c
00s13aTeNIbHBIM (PUKCHPOBaHMEM OMOIHOTpapUUECKUX JaHHBIX HCTOYHHKA.

8. [IPUMEPBI OLIEHOYHBIX CPEACTB /JIs1 KOHTPOJIA
OCBOEHUA JUCLUITIJIMHBI

COBOKYHHaSI OLICHKAa II0 JUCHUIINIMHE B CEMECTPE CKIAAbIBACTCA M3 OICHOK 3a

BBHITIOJTHEHNE KOHTPOJIBHOW paboThl (MakcumanbHas orenka 30 OamioB) u 1abopaTopHOTO
MpakTUKyMa (MakcumanbHas orieHka 70 6amioB).
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8.1. IlpumepHas TemaTtuka pedepaTHBHO-aHATUTUYECKOH pabOTHI.
He npenycmotpeHo.

8.2. [lpuMepbl KOHTPOJBHBIX BOIPOCOB JUI TEKYIIErO KOHTPOJISI OCBOCHUS IMCIUTUINHBI
JIist TEKyIIero KOHTPOJIs B CeMecTpe MmpeaycMoTpeHa 1 KoHTpospHas pabdora.
MakcumaibHas OIICHKa 32 KOHTPOJIbHYIO padoTy coctarisier 30 6amioB.

Paznen 1,2,3,4. Ilpumepbl BompocoB K KOHTposibHOM padore Ne 1. KonTponwsHas pabota
collepkuT 2 Bompoca, 1o 15 6amioB 3a Bompoc.

BapuaHT KOHTpOJIBHOM pabOThI
1) Hucnepcus. CpenHee 3HaueHue. JloBepurenbHbI HHTEpBaL. JlOBepUTEIbHAS BEPOSTHOCTD.
HaxoxeHue 1oBepUTEIbHOTO HHTEpBaa.
2) OnHnomepHbie MaccuBbl. BBoa-BeiBO. Cymma. Makcumym u munumym. CoptupoBka. Hopma
BEKTOpa

8.3. BOHpOCLI IJI1 UTOrOBOI'0  KOHTPOJIA OCBOCHHUSA AUCLHUILIIMHBI.

8.3.1 [IpuMepbl KOHTPOJIBHBIX BOIIPOCOB JIJISi UTOTOBOTO KOHTPOJISI OCBOCHUS JHCIUIUIAHBI
(3auer).

HTOroBb1ii KOHTPOJIb MO AUCUUILUIMHE B CEMECTPE HE MPEAYCMOTPEH.

q)OHIl OLCHOYHBIX CpPCACTB MNPHUBCACH B BHUAC OTACILHOIO AJOKYMCHTA, ABJIAIOLICTOCIA
HEOTHEMJIIEMON YacThI0 OCHOBHOM O6paSOBaTeJ'IBHOI‘/‘I IIporpamMMmal.

9. VYYEBHO-METO/IMYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

9.1. PekoMeHayeMas JaTeparypa
A. OcHoBHas nuTepaTypa

1. Ucaes A. JI. Uudopmaruka. Koncnekt sneknuii: [yue6. mocobue] / Mcaes A.JI.; MI'TY
uMm. H. 3. baymana. — M.: U31-80 MI'TY um. H. O. baymana, 2016. — 54 c.: un. — bubnuorp. B
koH1e kH. — ISBN 978-5-7038-4540-0.

2. Hlakuna 3.A., Cadonona B./1., [TaBnoB A.C., Cosetun @.C., Cennep C.A., 'apTman
T.H.,, Aceee KM. O06paboTka pe3yabTaTOB  HUCCJIECAOBAHHN C  TIPUMEHEHUEM
MHOTO()YHKIIMOHAJILHOTO ~ TaOJUYHOTO pemakropa: [yue6. mocoouwe] [/ Taprmam T.H.,
[Tankpymmna A.B., BacuibeB A.C.; PXTY um. .. MenneneeBa. — M.: U3n-Bo PXTY um.
J.1. Menneneena, 2018. — 60 c.

3. 'aprman T.H., [Tankpymmaa A.B., BacunseB A.C. PemieHre BEIYUCIUTENBHBIX 33124
Ha s3bIke Python B Xxumum M XuMu4eckod TexHonoruu: [yue6. mocoobue] / TIaprman T.H.,
[Tankpymmna A.B., BacuibeB A.C.; PXTY um. JI.1. MenneneeBa. — M.: U3n-so PXTY um.
J.1. Menneneena, 2020. — 176 c.

4. 'aprman T.H., Knymun /1.B. MonennpoBanue XMMHKO-TEXHOJIOTHUECKUX MPOLIECCOB.
[TpuHIMIIBI TPUMEHEHUS MMAaKeTOB KOMIIBIOTEpHOW MaTteMaTHku: [yueO. mocobue] / Taprman
T.H., Kinymn JI.B. — CI16.: U3n-Bo Jlans, 2020. — 404 c.

b. JlononHuTensHas JnuTeparypa
1. [lakuna 3.A., CoBerun @.C., Cennep C.A., MuponoB B.U., Kamunkuu B.H.,
AprembeBa JIL.U., Conomatun A.C. — M.: Benenue B uHpopmaruxky. PXTY wum. ..
Menpeneena, 2012. — 80 c.
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2. Pemienne TUMOBBIX 3a71a4 OJJHOMEPHONW U MHOTOMEPHON ONTHUMU3AIMH C IPUMEHEHHEM
naketa MATLAB: yue6. mocobue / mox pen. npod. T.H. I'aprmana. — M.: PXTY um. JI.H.
Mengeneena, 2011 — 94 c.

3. I'aptman T.H., Knymun [I.B.: OcHOBBI KOMOBIOTEPHOTO MOECTUPOBAHUS XUMHKO-
TEXHOJIOTHYECKHUX IMPoIeccoB; yueOHoe mocooue st BY30B. — M. uzn. «Akagemkuuray, 2008.
—416 c.

4. TIpakTUKyM IO OCHOBaM BBIYHCIHUTENIbHONH MareMatuku. [lox pemakmumeit T. H.
['aprmana. M.-PXTYVY um. /. 1. Mengeneesa. 2007t. — 56 c.

9.2. PexoMeHyeMble MCTOYHUKHA HAYYHO-TEXHUYECKOH HH(pOpMAIu
| Meroaueckne PEKOMEH/IallMHY TI0 BBITIOIHEHUIO JIA0OPATOPHBIX padoT.

Pecypcel nHpOpMaMOHHO—-TEIEKOMMYHUKAITMOHHOW ceTn MIHTepHeT:
— http://intuit.ru

— http://wolframalfa.com

— http://mathnet.ru

— http://arxiv.org u archive.org

9.3. CpencrtBa oOecriedeHUsT OCBOCHUS JTUCITUTUTHHBI
Jlns  peanuzanuu  paboueid  MpOrpaMMbl  TOATOTOBJEHBI  CIEAYIOIIHE  CPEICTBA
o0ecrieueHnsa OCBOECHHU JUCHUITJINHBI:

| 6anx Tecrossx 3alaHMil IS TEKYIIEro KOHTPOJIS OCBOECHHS JUCHUILIMHBI (00miee
4rcio Bornpocos — 120);

Texcrossiii pegakrop Microsoft Word 2019 (u Bbiiire)
[ Ta6muunsiit penaktop Microsoft Excel 2019 (u Bbimie)
‘ ‘ Penakrop npesentanuit PowerPoint 2019 (u Bbiriie)

H KOMITIEKT TEXHUYECKUX CPEJICTB JJIs ICMOHCTPAIIUN TIPEe3eHTAIHN
‘ ‘ JIuniensuonnsblii maker MATLAB — ceteBas Bepcust Ha 30 pabounx cTaHIuin
H VYueOnsiit nopran PXTY um. JI.1. Menneneesa

[TouroBsIit MecceHpKep e-mail

H Meccenmkep Telegram

H Buneoxondepennuu B Skype, Zoom, Microsoft Teams

‘ ‘ DnekTpoHHas nH(popMaIMoHHO-00pa3oBaTenbHas cpena MOC

Jlsist OCBOEHHMSI TUCITUTUTMHBI UCTIONB3YIOTCS CIIEAYIONIIe HOPMAaTHBHBIE U HOPMATHBHO-
METOAMYECKHE JOKYMEHThI (0OHOBUTH JaThl OOpAIeHNUs):

@enepanbublii 3akoH Poccuiickoit ®@enepauuu ot 29.12.2012 Ne 273-d3  «OO6
oOpazoBanun B Poccuiickoit @Denepauun» [DaeKkTpoHHBIM pecypc] — Pexum gocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7 (mata
obpamenus: 15.05.2023).

denepanbHbIe  TOCYJapCTBEHHbIE  00pa3oBaTeNbHBIE  CTAHIAAPTHI  BBICIIETO
obpazoBanus // KoopauHAIIMOHHBIA COBET y4eOHO-METOAMYECKUX OOBEIMHEHUH M Hay4dHO-
METOJMYECKMX COBETOB BhIcIIel mKoibl. [Topran denepanbHbIX 00pa3oBaTeIbHBIX CTAHIAPTOB
BBICIIETO o0pa3oBaHuUs [DneKTpOHHBIH pecypc] — Pexum JI0CTyTa!
http://fgosvo.ru/fgosvo/92/91/4 (mara obpamienns: 15.05.2023).

[Ipukaz MunucrepctBa oOpasoBanus u Hayku P® or 23.08.2017 Ne 816 «O06
yrBepxkaeHnn [lopsiaka MpUMEHEHHs OpraHU3alUsAMH, OCYIIECTBIISIONIMMH 00pa3oBaTeIbHYIO
JEeSITEIbHOCTh, IEKTPOHHOIO OO0YYEHHUs, TUCTAHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJOIMH IpU
peanuzalu  00pa3oBaTeNbHBIX Mporpamm» [DeKTpoHHBIH pecypc]. Pexum  goctyna:
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https://vk.com/away.php?to=http%3A%2F%2Fintuit.ru&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fwolframalfa.com&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fmathnet.ru&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Farxiv.org&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Farxiv.org&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Farchive.org&cc_key=
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7
http://fgosvo.ru/fgosvo/92/91/4
http://fgosvo.ru/fgosvo/92/91/4

http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%F0%E8S%EA
%EO%E7 (nmara obpamenus: 15.05.2023).

[Ipr ocBOEHMM HNWCIMILIMHBI CTYACHTHI JOJDKHBI HCIOJIb30BaTh WH(POPMALMOHHBIC U
UH(POPMALIMOHHO-00pa30BaTEIbHBIE PECYPCHI CIEAYIOUINX OPTAJIOB U CAUTOB:

Cucrema (QenepanbHbIX 00pa3oBaTelbHBIX MOpTaNoB. CuHCTEMa  OTKPHITOTO
oOpazoBanus. Koucantunrossii nentp MOC OO P® [DnextponHblli pecypc] — Pexum
nocryna: https://openedu.ru/ (mara obpamenus: 15.05.2023).

| Nudopmanmonnas cucrema «EnTuHOE OKHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam.
URL: http://window.edu.ru/ (mara obpamenus: 15.05.2023).

@DIIO: coorBerctBue TpeboBanusM PI'OC [DnexkTpoHHbId pecypc] — Pexum

nocryna: https://i-exam.ru/ (mata oopamenus: 15.05.2023).

10. IIEPEYEHh MH®OPMAIIMOHHLIX TEXHOJIOI'MU,
NCIIOJIB3YEMBIX B OBPA3OBATEJIbBHOM [TIPOLIECCE

HNudopmannonuyro MOJICPIKKY U3yYeHUS JTUCLUTUIMHBI OCYILECTBIISET
Nudopmannonno-6ubnanoreunsii nentp (MBL)) PXTY um. .M. MenneneeBa, KOTOPBIH
oOecnieunBaeT OOy4YarOUIUXCSl OCHOBHOM y4eOHOM, y4eOHO-METOAMYECKOH M Hay4yHOU
JUTEpaTypoid, HEOOXOIMMOMN AJIsi OpraHu3aluyu 00pa30BaTENLHOrO Ipolecca MO AUCLHUILINHE.
OO6muii 06sem mHOTOOTpacieBoro Gouaa MBI ma 01.01.2023 cocrapnser 1 719 785 k3.

@®oun UBIL[ pacnomaraer y4eOHOH, y4eOHO-METONWYECKOM M HAYYHO-TEXHUYECKOU
JaUTEepaTypoil B (hopMe MEeUYaTHBIX U JEKTPOHHBIX M3JaHUH, a TaKXKe BKIIIOYAeT Oo(pHIIMaIbHEIC,
CIpaBOYHO-OMONIMOrpaduyeckre, CHeUaTU3UPOBaHHbIE OTEYECTBEHHbIE U  3apyOeKHbIe
nepuonuueckue u  uHbopmarmoHHsle  um3nanus. WBL[  obecnmeumBaeTr  moctym K
npodeccuoHaIbHBIM 0a3aM JTaHHBIX, THPOPMALMOHHBIM, CIIPABOYHBIM M MOUCKOBBIM CHCTEMAaM.

Kaxnpiii oOyuatonuiics obecrieueH cBOOOAHBIM JOCTYIIOM M3 JIF000I TOUKH, B KOTOPOM
uMeeTcss JocTyn K ceTd VIHTepHET M K 3JeKTpoHHO-OMOimmorteuHoi cucreme (OBC)
YHuBepcurera, KOTOpas COAEPXKHUT pPa3IMYHbIE U3JaHUS TI0 OCHOBHBIM H3y4aeMbIM
JUCLUIUIMHAM ¥ C(OPMHUPOBAHA MO COTIACOBAHMIO C MpaBooOiIafaTeNsiMU ydeOHOW U yueOHo-
METOIMYECKON JTUTEPATYPHI.

g Oonee TMONHOIO M ONEPATUBHOIO  CHpPaBOYHO-OMOIMOrpaguyeckoro "
uHpopmanmonnoro obcmyxkuanusi B UBL] peannzoBana TexHOIOTHS DJIEKTPOHHOM JTOCTABKHU
JIOKYMEHTOB.

[TonHbIl mNepeyeHb AIIEKTPOHHBIX MH(POPMAIMOHHBIX PECYPCOB, HCIOJIb3yEMBIX B
npoiiecce 00y4eHus, MpeICTaBlIeH B OCHOBHOM 00pa30BaTesIbHOM MporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE JUCLHUIIIMHBI

B coorBercTBMM ¢ yueOHBIM TUIAaHOM 3aHATHS 10 auciuiuimae «l[IpodunsHoe
NpOTpaMMHOE OOECTIeYeHre JUIS pelIeHUs 3amad  NpoPecCHOHATBHON  MeSTETbHOCTH
OPOBOAATCS B (opMe MPAKTUUYECKUX 3aHATHH, J1abopaTOpHBIX paboOT M CcaMOCTOSATEIHHOU
paboTHI OOYJAFOIIIETOCH.

11.1. OGopynoBanue, HeE0OXOaMMOE B 00pa30BaTEIIbHOM IpOIIECCE:
I VYuebHass ayauTopusi, OOOpYHOBaHHAs DSJEKTPOHHBIMH CpEACTBAMH JIEMOHCTPAIAN
(KOMIIBIOTEP CO CPeACTBAMH 3BYKOBOCIIPOU3BEICHHSI, TPOEKTOP, IKPaH) U yueOHOH MeOenbIo;
yuyeOHasi ayAuTopusi [UIs TpOBeNeHHUs JaOOpaTOpHBIX 3aHATUH, 00OpyIOBaHHAS
JIEKTPOHHBIMHU CPEICTBAMH JEMOHCTPALHH;
I KOMITBIOTEpHBIE KJIACChl, HacuMThiBatomume He MeHee 10 mocasouHbBIX MecT ¢
IpeyCTaHOBJIEHHBIM MTPOTPAMMHBIM 00ECTIEYeHHEM JUIsI BBIITOJTHEHNUS 1Ta00paTopHBIX padoT;
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http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%F0%E8%EA%E0%E7
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%F0%E8%EA%E0%E7
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http://window.edu.ru/
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https://i-exam.ru/
https://i-exam.ru/

I OubMoTeKa, UMEroIIasi pabourne KOMITBIOTEPHBIC MECTa, OCHAIEHHBIE KOMITBIOTEPAMH C
AOCTYIIOM K 68,38,M JAaHHBIX 1 BBIXOAO0M B I/IHTepHeT.

11.2. YueOHO-HarIAIHBIE TOCOOU:
VY4eOHble MOCOOUS MO JUCIUILIMHE. DJICKTPOHHBIA Pa3AaTOYHBIA MaTepual K pasjeiam
Kypca. JleMOHCTpallnOHHBIE MaTepUAI [0 KypCY.

11.3. KommproTepsl, HH)OPMAMOHHO-TEIIEKOMMYHUKAIIMOHHBIE —CETH, alapaTHO-
NPOTPaMMHBIC H ayJHOBU3YaJbHBIC CPEIICTBA:

i MePCOHAJIbHBIC KOMIIBIOTEPHI, YKOMILIEKTOBaHHBIC mpourpeBareasimu CD u DVD,
MPUHTEPAMH U IPOTPAMMHBIMH CPEACTBAMH, IPOCKTOPHI, IKPAHEI;

ayTUTOPUU CO CTAIIMOHAPHBIMU KOMIUIEKCAMH OTOOpaKEHHUS WHQPOpPMAIUU C JFOO0T0
AJIEKTPOHHOTO HOCUTEJIS;
WEB-kamepsr;
i nudpoBoi doToarmapar;
J KOITMPOBAJILHBIC aIapaThl;
J JIOKaJIbHAsI CETh C BBIXOJIOM B MIHTEpHET;

11.4. [leyaTHbi€ | AIEKTPOHHBIE O0Opa3oBaTeNibHBIE U WH(OPMAIIMOHHBIE PECYPCHI:
Y4eOHuku, yueOHble 1 Y4eOHO-METOAMUECKHE TOCOOHSI IO OCHOBHBIM pa3ziesiaM Kypca.
DNeKTpOHHBIE 00pa30BaTEIIbHBIC PECypChl: KadeapanbHble OHOIMOTEKH SICKTPOHHBIX

U3JIaHUH, SJIEKTPOHHBIA KOHCIEKT MAaTepUaIOB MO AUCLUUILIUHE, HIEKTPOHHBIC MPE3eHTALUU 110
TeMaM Kypca; y4eOHO-MeTOIUYECKUEe pa3padoTKu KadeaAphbl B JIEKTPOHHOM BHJIC; CIIPABOYHBIC
MaTepuaibl B 3IEKTPOHHOM BUJE.

11.5. IlepeyeHp JIHIEH3MOHHOIO IIPOTPAMMHOI0 00€eCIEUEHN:

|E| - HaI/IMeHOBaHI/Ie PGKBI/ISI/ITI)I KOJ'II/ILICCTBO CpOK OKOHHAHHA
Ne n/m MPOTPAMMHOTO MPOTYKTA JIoToBOpa UL EeH3UN ACHCTBHA
IIOCTAaBKH JINIICH3U N
Microsoft Office 12 Mecsiien
Professional Plus 2019 1
B cocrage: 657 (exeronnoe
\ Word KOMILIEKTOB. TpOJITICHHC
0 Excel Kontpakt Ne 28- TOATHACKI €
1 | Power Point 359A/2020 or  Corniaimenue fpasoM
| Outlook 26.05.2020 Microsoft OVS- ‘%epexo.?la Ha
| OneNote ES Ne V6775907 ~ OOHOPTICHIYIO
I Access BEpCHIo
" Ppublisher MpOAYKTa)
I InfoPath
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12. TPEBOBAHIA K OLIEHKE KAYECTBA OCBOEHUMA ITPOI'PAMMBI

& Hamverosarie
pa3aeion

Paznen 1.

ITKM Python u ocobenHOCTH

€ro peain3aluu JJIsl PelIeHUs

pacyeTHBIX 3a/1a4 B XUMUU U

XUMHYECKON TEXHOJIOTHH.

Paznen 2.

MeTo1b!I BRIYUCIUTEIHHOM
MaTtemMaTuku. OCHOBHEBIC DTaIThl
pemieHus 3aga4d Ha OBM.
Pemenne cucreM MTUHEHHBIX
anredpanvdecknux ypaBHEHUN
(CIIAY).

OCHOBHBIC MOKa3aTCIU OLCHKH

3Haer:

— COBPEMCHHBIC  HHCTPYMCHTAJIbHBIC
Cpe,[[bl, HpOI‘paMMHO-TCXHI/I‘-ICCKI/Ie
1aTGopMbI u POrpaMMHBIE
CpEeICTBa, B TOM qHCIIE
OTEYECTBEHHOTO IIPOU3BOJICTBA,

UCTIOJIb3yeMbIe JUIS PELICHUs 3a/1ad
npodecCHOHATBHON NESITENILHOCTH,
HPUHIUIB KX paOOTHI.

YMmeer:

— BbIOUpaTh " UCITIOJIb30BAaTh
COBpPEMEHHBIE MH(pOPMaIMOHHO-
KOMMYHMKAI[UOHHBIE u
UHTEJUIEKTyaJIbHbIE TEXHOJIOTUH,
UHCTPYMEHTAJIbHbIE Cpenbl,

MIPOTPaMMHO-TEXHUYECKHUE TUIaTPOPMBI
Y IPOrpaMMHbBIE CPEACTBA, B TOM YHCIIE
OTEYECTBEHHOTO IPOU3BOACTBA, IS
pemeHust 3amad  mpodeccruoHanbHON
JIeSITEIILHOCTH

— aHaJU3MpPOBaTh MpPo(ecCHOHATbHbBIE
3aay, BBIOMpATh W HCIOIH30BATh
nonxomsamue UT-TexHomorum.

Bnaneer:

— HaBBIKAMHU MIPUMEHEHUS
COBPEMEHHBIX UH(OPMaIIMOHHO-
KOMMYHUKAIIMOHHBIX u
MHTEJUIEKTyaJIbHBIX TEXHOJIOTHUH,

WHCTPYMEHTAIBHBIX CpPEICTB, B TOM
YHClieé OTEUECTBEHHOTO MPOU3BOJICTBA,
TS pelIeHus 3a7a4
npodeccnoHaNbHOM 1eATEeTbHOCTH.
3Haer:

— TPOIIECChl, METOJBl IMOHUCKa, cOopa,

XpaHEHus, 00paboTKH,
NpPEJCTaBICHUs,  PaCHpPOCTPAHEHUS
uHpopmaruu u CIocoObI
OCYILIECTBIICHHUS] TaKUX IPOILIECCOB M
METO/I0B (uHpOpMaIOHHBIE
TEXHOJIOTHH )

— COBPEMCHHBIC HHCTPYMCHTAJIBHEIC
Cpcanl, IpOorpaMMHO-TCXHUYCCKHUC

m1aTopmbl u IIpOrpaMMHBIE
CpEnCTBa, B TOM 4HCIIe
OTEYECTBEHHOI'O IIPOU3BOCTBA,

UCIIOJIb3YEMBIE JI1 pPELICHUS 3aaay
npodeccCuoHaNbHON AEATeIbHOCTH, U
MPUHIUIBI KX paOOTHI.

@opMBl U METOJIBI
KOHTPOJISI M OLEHKHU

OneHka 3a
KOHTPOJIBHYIO paboTy
Nel

OrneHKa 3a
nabopaTOpHBII
MPaKTUKYM

Ouenka 3a
KOHTPOJIbHYIO paboTy
Nel

OneHka 3a
1abopaToOpHBI
MPAKTUKYM
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Paznmen 3.

OO0paboTka pe3yabTaToB
WU3MEPEHHUS OJTHON BETMYHUHBI.
[Tpubmmxenue GyHKIIN
MHOI'OYJICHAMH C OJHOMH
HE3aBHUCUMOM NMEPEMEHHOM.
Pemenue cucteM HETUHEHMHBIX
ypaBuenuii (CHY)
YHUCJIICHHBIMH METOJAMH.

Pa3nen 4.

Pemenue 3agau MHOroMepHOM
ONTUMM3AINH YUCICHHBIMH
METOJaMH. AHAIU3 U PEIICHUE
nuddepeHIaTbHBIX
ypaBHEHUW YUCICHHBIMU
METOJaMH.

Vmeer:

— aHAIM3WPOBATh MpodeccHoHaATbHEIC
3a/1auyd, BBIOMpPATh W MCIOJIb30BATh
noaxomsamue UT-Texaomorun.
Bnaneer:

— HaBBIKAMHU PA0OTHI C JIGKAIIMMH B
ocHoBe UT-pemennii naHHbIMU
Bnaneer:

— HaBBIKAMHU DPA0OTHI C JIKAIIMMH B
ocHoBe UT-pemienuit naHHbIMU

— HaBBIKAMU [IPUMEHEHUS
COBPEMEHHBIX MH(POPMAIIMOHHO-
KOMMYHHKAIIUOHHBIX u
UHTEJUIEKTYaJIbHbIX TEXHOJIOTUH,

UHCTPYMCHTAJBHBIX CPEICTB, B TOM
YHCIIe OTEYECTBEHHOTO IPOU3BOJICTBA,
TSI pereHus 3aj1a4
poheCCHOHATBHOMN IEATEIILHOCTH.

Bnaneer:
— HaBBIKAMH PAOOTHI C JIGKAIUMU B
ocHoBe UT-pemiennit JTaHHBIMUA

— HaBBIKAMH IPUMCHCHUS
COBpPEMEHHBIX nH(OPMAaLIMOHHO-
KOMMYHHKAITHOHHBIX u
WHTEJUIEKTYalbHBIX TEXHOJIOTHI,

WHCTPYMEHTAIBHBIX CpPEICTB, B TOM
quce OTEUYECTBEHHOTO MPOM3BOJICTBA,
IS peleHus 3a1a4
npodeccnoHaNbHOM 1eATENbHOCTH.

Oruenka 3a
KOHTPOJIbHYIO paboTy
Nel

Onenka 3a
1a00paTOPHBIN
NPaKTUKYM

OreHka 3a
KOHTPOJIbHYIO paboTy
Nel

O1eHKa 3a
1a00paTOpHBII
PaKTUKYM
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13. OCOBEHHOCTHN OPI'AHM3AIIMNA OBPA3OBATEJIbBHOI'O TIIPOLECCA JJIA
NMHBAJIMAOB M JINL C OTPAHUYEHHBIMU BO3MOXHOCTAMUMN 3/10POBbA

OOydyeHre WHBAIUAOB W JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH  3JI0POBBSI
OCYIIECTBIISICTCA B COOTBETCTBHH C:

[MopsimkoM  opraHu3allid W OCYIIECTBICHHUS  0Opa30BaTEIBHON  JESATEIBHOCTH
1o oOpa3oBaTeIbHBIM IIpOorpaMMaM — IIporpaMmaM OakajiaBpuara, porpaMMaM CIICIHAINTETa,
nporpammam wmaructpatypsl (IIpukaz MuHucTepcTBa HAyKM M BBICHIETO 00pa3oBaHUS
Poccuiickoit @eneparnuu ot 06.04.2021 Ne 245);

[TonoxkeHreM O TIOpSAKE OpraHW3allMM W OCYIIECTBICHHS  00pa3oBaTEIbHOM
JEATETLHOCTH 110 00pa30BaTEbHBIM IMPOTPaMMaM BBICIIEIO OOpa30BaHUsS — MpPOrpaMmam
OakanaBpuaTa, mporpamMmaMm cCHelManuTeTa, nporpammaMm  marucrparypsl B PXTY
uM. [I.1. MenneneeBa, npuHATbiM pernieHueM YueHoro coera PXTY um. J[.M. MenneneeBa
or__._ .20, mporokom Ne _ | BBEIEHHBIM B JACHCTBHE MNPUKA30oM H.0. pekropa PXTY
uMm. JI.U. Menneneesaor __._ .20 Ne

MeroandeckuMu PEKOMEHIAUSIMU 10 OpraHU3alMKu 00pa30BaTEIBLHOTO Ipollecca s
00y4eHHs MHBAIHJIOB U JIUIl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 37J0POBBSI B 00pa30BaTEIbHbBIX
OpraHu3aIMsaX BBICHIETO O0pa3oBaHUA, B TOM UHCIE OCHAIICHHOCTH O0O0pa30BaTEeIbHOTO
nporecca (yTBEpKIeHbI 3amecTutereM Munuctpa odpasoBanus u Hayku PO A.A. KnumoBsiM
ot 08.04.2014 Ne AK-44/058H).
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HOHOJ’IHGHI/IH Hn UBMCHCHHSA K pa6oqel71 nporpamMmme AUCHUIIIIMHBI

«IIpodunbHoe mporpaMMHOe oOecreueHue s pelieHus: 3ajnad npodeccuoHanbHON

JACATCIIBHOCTH»

HAIpaBJICHHUs TMOATOTOBKU (CHCIMAIBHOCTH)
15.03.02 TexHoIOrMnyecKre MAaIIMHbL U IPOU3BOACTBA

“TKOO N HANMCHOBAHUE HAIIPABJICHUS IOATOTOBKU (CHCLII/IaIII)HOCTI/[)

Bce PO UM HANIPABIECHUS

dopma o0ydeHwHs: OUHas

— “(HanMeHOBaHWE TPO(QIIIT TIOATOTOBKH (MaruCTEepCKON MPOrpaMMBl, CIICLHATU3ALHN )

5 Hovep

n3MeHeHus1/
JIOTIOJTHEHUS

CopepxaHue TOTOTHCHUS/H3MEHEHHS

OcHOBaHME BHECEHU
W3MEHEHUS/ NOTIOJHEHUS

IIPOTOKOJI 3aCCIaHUs Yuyenoro

coBeTra No oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YeHOTO
coBera Ne oT
« » 20 1.
MIPOTOKOJI 3aceaHusl Y YeHOro
coBera Ne oT
« » 20 .
MIPOTOKOJ 3aceaHusi Y 4eHOro
coBeTra Ne oT
« » 20 .
MIPOTOKOJ 3aceaHusi Y 4eHOro
coBeTra Ne oT
« » 20 .
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MuHHCTEPCTBO HAYKH U BbIcLIero oopasosanusi Poccuiickoii ®@enepanun
(denepanbHoe rocygapcTBeHHOe 0K0/2KeTHOE 00pa30oBaTe/IbHOE YUPeKIeHUe
BbICIIEr0 00pa30BaHUA
«PoccHiCKM XUMHMKO-TEXHOJIOTHYeCKU YHUBEPCUTET
uMmenn /I.1A. MenaeneeBay

«YTBEPXIALIO»

W.o. mpopekTopa 1o yueOHoit padboTe
C.H. ®unaros

«25» mas 2023 .

PABOYASA TIPOTPAMMA JUCHUITVIMHBI

x| 7 «lIpouecchl M annapaTbl XMHMHYECKON TEXHOJIOTHID)

Hanpasyenue noaroroBku 15.03.02 TexHosiornyeckue MaliMHbI U
obopynoBaHue

Ipopuan mnoaroroBku: «TexHonoruyeckne MamMHBl U 000pYyJOBaHUE
MPOU3BOJICTBA  BBICOKOTEMIIEPATYPHBIX  (PYHKIIMOHAIBHBIX  MaTEpUATIOBY,
«Texnonorndeckue MauHbl 1 000pYyI0BaHUE TTEPEPAOOTKHU MOJTUMEPOB

KBanudukauus 6axaaaBp

PACCMOTPEHO U OJIOBPEHO
Ha 3acenannu Metoaudeckoil KOMUCCUU
PXTY uwm. JI.1. MenneneeBa
«25» mas 2023 1.

[Ipencenarens H.A. Makapos

Mocksa 2023 r.



[Iporpamma cocraBiieHa:
I.T.H., 3aB. kKadenpoii [IAXT, npodeccopom Papuuersim JI.B.

K.T.H., fouentoM kadeapsl [IAXT Uneunoit C.H.

[Tporpamma paccmoTpeHa B 0100peHa Ha 3aceiaHiy Kadeapsl MPOIECCOB U allapaTOB XMMUYECKON
TEXHOJIOTHH
«12» ampens 2023 r., mpotokois Ne 11



1. HEJIb ¥ 3AJTAYY JUCHMUTIINHEL

[TporpaMma TUCHMIUIMHBI COCTaBIIEHa B COOTBETCTBUH C TpeboBaHMsMH DenepanbHOro
rocyzapcTBeHHOTo obpaszoBatenbHoro crangapra (O®I'OC BO) nns HampaBieHHUs MOATOTOBKH
OakamaBpoB 15.03.02 «TexHonmormueckue MamIMHBI M 00OpYyIOBaHHE», PEKOMEHIAIMSIMH
METOJUYECKOW KOMHMCCHUM M HAaKOIUIEHHOTO OIbITa MPEenoJaBaHus IUCHUIUIMHBL Kadenpoi
MPOLECCOB M amnmaparoB xumuueckor texHosoruu PXTY wum. [[.M. Menneneesa. IIporpamma
paccuMTaHa Ha U3yYE€HHUE TUCLHUILIMHBI B TEYEHHUE IBYX CEMECTPOB.

HucturumHa «IIpomecckl U anmaparbl XUMHYECKOW TEXHOJIOTHUI» OTHOCUTCS K 0a30BOMH
yacTH JUCHMIUIMH Yy4yeOHoro IuaHa. Ilporpamma JOUCHUMIUIMHBI —TNpEANONaraeT, 4YTo
o0yyaromuecss UMEIOT TEOPETHUYECKYI0 U MPAKTUYECKYIO MOATOTOBKY B OOJACTH MaTEMaTHKH,
bu3uKy 1 PU3NIECKON XUMUH.

Heap AUCHMILIMHBI — BMECTE C AUCHMIUIMHAMU OOIIEH XMMHYECKOM TEXHOJIOTHH,
XUMHYECKMMH TpOIlecCaMd U peakTopaMd W JIPYTMMH, CBsi3aTh OOILICHAYYHYIO U
OOLIEMH)KEHEPHYIO TOATOTOBKY XHWMHKOB-TEXHOJIOIOB, YTO HEOOXOAMMO IpH IIOJrOTOBKE
0akanaBpoB IO JAHHOMY HAMpaBICHHUIO ISl HAYYHO-HCCIEAOBATEIbCKONM U MPaKTHYECKON
paboThl HA IPEIIPUATHSX.

3agaum AUCHUILIHHBI:

- pa3BUTHE TOHUMAHUSA (PU3MYECKOW CYHNTHOCTH M OOIIHOCTH MPOIECCOB XHMHYECKOM
TEXHOJIOTHH;

- OCBOGHHME TEOPETMUYECKUX 3HAHUK B 00JacTU MNPOTEKAHUS T'MIPOMEXaHUUYECKHUX,
TEIUIOBBIX U MaCCOOOMEHHBIX MPOIIECCOB;

- U3yYEHHE KOHCTPYKLIMH anmaparoB JUIsl MPOBEIEHUS THUAPOMEXAHUYECKHX, a TaKkKe
TEII0- 1 MaCCOOOMEHHBIX MPOIIECCOB;

- U3yYEHUE AITOPUTMOB pELICHHUs] NPAKTUYECKUX 3a/ad, CBS3aHHBIX C pPACUYETOM
IIPOLIECCOB M aIIaparoB Ul TPAHCIOPTUPOBKH KHUJKOCTEH, pa3IeIeHHs T€TEPOreHHBIX CUCTEM,
TEIUI0- U MacCOOOMEHa.

Hucuunnuna «[Ipotecchl U anmapatbl XMMUYECKOW TEXHOIOTUW» MpenojaeTcs B 5 u 6
cemecTtpax. KOHTponp ycreBaeMOCTH CTYIAEHTOB BEJIETCS IO MPUHATOM B YHUBEPCHUTETE
PEUTUHIOBOU CUCTEME.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIVIMHBI.

Nzydyenne nmucuummasl «lIporecchl M ammapaTbl XUMHUYECKOW TEXHOJIOTHMY» TMPH
MOJIFOTOBKE OakaiaBpoB 1Mo HarpasieHnto moarotoBku 15.03.02 «TexHoornyeckue ManivmHbl 1
o0OpyJIOBaHUE)»  HANpaBJIEHO Ha NpUOOpPETEeHHE  CIEAYIOIIMX  OOLIeKYJIbTYPHBIX H
oOuienpogeccuoHaNbHbIX KOMITETEHIIUH:



5 damwa

npodeccuoHanbHOM
NEeSATEeIbHOCTH

OO0BEKT iU
o0Jacte
3HAHUS

Kon u
HaMMCHOBAHHE
podecCHOHATBLHOM
KOMIICTCHIIHH
BBIITYCKHHKA

Kon n HaumeHnoBaHue
WHIUKATOPOB
JIOCTHKEHMS
KOMITETEHLINU

OcHoBaHue

Tunsl 3agau npodeccrnoHalbHOMN 1eATeIbHOCTH — MIPOEKTHO-KOHCTPYKTOPCKUH, POU3BOICTBEHHO-

Pazpabotka,
COMPOBOXKJICHHE U
WHTETpaIus
THIIOBBIX
TEXHOJIOTHYECKHUX
MIPOIIECCOB u
arperaToB B 00JIaCTH
XHUMHYCCKOM
TEXHOJIOTHH u
TEXHOJIOTHH
MarepuaioB, B TOM
qucie Y
HCIIOJIb30BAHUEM
CTaHJIaPTHBIX
CpEICTB
aBTOMAaTH3aIuU
MIPOCKTUPOBAHUS

TexHoNOTHYECKHE
MAaITHHbI u
obopynoBaHue
XUMHAYECKHX
MIPOU3BO/ICTB,
TEXHOJIOTUHU
MaTepHaioB

CKBO3HBIE BUBI
po(hecCuOHATIBHO
H J1eATeNIbHOCTH B
MPOMBIIIIEHHOCTH
(B chepe
OpraHu3aluu u
IPOBEICHUS
HAy4HO-
UCCIIEI0BaTEIbCKH
X H  OIBITHO-
KOHCTPYKTOPCKHUX
pabor B obnactu
XUMHUYECKOTO u
XUMHKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/ICTBA).

TEXHOJIOTUYCCKHI
IIK-1. CrocobeH
MPUHUMATh Yy4acTHE
B paborax o
pacuery n
MPOCKTUPOBAHUIO
Jeranel W y3IoB
TEXHOIOTHYECKOTO
000pyI0BaHUs
XHUMHYECKOMN
MIPOMBIIIUICHHOCTH B
COOTBETCTBUHU c
TEXHUYECCKUMU
3aJaHUSIMHU u
HCIOJIb30BaHUEM
CTaHJIAPTHBIX
CpelCTB
aBTOMAaTH3alllH1
MPOCKTUPOBAHUS

IIK-1.1. 3HaeT
MPUHIMUIIBI U TIOPSII0K
pacuera getaiel wu
y3JI0B
TEXHOJIOTHYCCKOTO
00opyI0BaHUs
XUMHUYECKOU
MPOMBIIIUICHHOCTU |
OCHOBHBEIC
MpOrpaMMHBIE
cpeacTBa A
BBIIIOJTHECHUS
I1K-1.2.
MPOEKTUPOBAThH
TUTIOBYIO
TEXHOJIOTHYECKYIO
OCHacCTKy c
HCIOJIb30BaHUEM
MPUKIIATHBIX
MIPOTrpaMMHBIX
CpeNCTB
I1K-1.3.
METOAUKAMU
aBTOMAaTU3HPOBAHHOT
0 MIPOCKTUPOBAHUS
JeTanel U y3JOB
TEXHOJIOTHICCKOTO
000pyIoBaHUs
XUMHYECKOM
MPOMBINIUICHHOCTH B
MPUKIIATHBIX
MIPOrpaMMHBIX
cpeacTBax

Hux

Ymeer

Bnaneer

AHanu3
TpeboBaHM K
podeCCHOHAIIbH
BIM
KOMIIETEHIIHSIM,
PEIBSABISCMBIM
K  BBIIYCKHHKAM
HaIpaBIICHUS
MOJTOTOBKA  Ha
PBIHKE Tpyna,
000011IEHNE
3apyOeKHOTO
OTIbITA,
POBEJCHUS
KOHCYJIBTAllUM  C
BEYIIIMHU
paboTonaTensamu,
00beTMHEHUSIMHU
paboTtonaTeneit
OTpaciH, B
KOTOpOU
BOCTpEeOOBaHbI
BBIITYCKHUKH B
pamKax
HaTPaBIICHUS
MTOJITOTOBKH.

IcC 40.136
CrenmanucT B
obnactu
pa3paboTku,
COTIPOBOXKIICHHS
U WHTETPaIlUH




[1K-3. Crnocoben
BBIOMPATh OCHOBHBIC
U BCIIOMOTaTEIIbHBIC
MaTepUabl,
CIoco0bI
peanu3anu
TEXHOJIOTUIECKUX
MPOIIECCOB,
PUMEHSTh
MIPOTPECCUBHBIC
METO/IbI
IKCILTyaTaI[uu
TEXHOJIOTUIECKOTO
o0opynoBaHusg  TIPH
U3TOTOBIICHUH
TEXHOJIOTUICCKIX
MalluH

[K-3.1. 3Haer
OCHOBHBIC BU/IBI
YIPaBISIOLIUX
CpeZCTB
000pyIoBaHUS
TEPMUYECKOU u
XUMHKO-TEPMHUYECKOI
00paboTku u
MPOrpaMMHOE
o0ecrieyeHre K HUIM
[1K-3.2. Ymeer
MIPOEKTUPOBATH
PEXKUMBI

TEPMUYECKON u

XHMHUKO-TEPMHYECKOM
00paboTKH € y4eToM
TpeOOBaHUI PHEPTO- U

pecypcoahdhexkTuBHOC
TH

[1K-3.3. Bnaneer
METOJIUKaMU
peanuzanuu
pa3paboTaHHBIX
PEKUMOB
TEPMUYECKOU u
XUMHUKO-TEpPMUYECKON
00paboTku B
nporpaMmax Ut
YIPaBIISIONUX
CPEICTB
o0opynoBaHus
TEPMUYECKON u

XUMHKO-TEPMHUECKOI
00paboTku

TEXHOJIOTHYECKHUX
MIPOIIECCOB u
MPOU3BOJICTB B
obnacTu
MaTepuaioBeeH
WS U TEXHOJIOTUU
MaTepuaioB (yTB.
PUKA30M
MunucTepcTBa
Tpyna "
COIMAJILHOU
3aIUTHI
Poccuiickoit
denepauun 0T
03.07.2019 Ne
477n).
O06006111eHHAs
TPyIOBast
byHKIIUS A
Pa3pabortka,
COTIPOBOXKACHHE
u WHTETpaIus
MHHOBAIIMOHHBIX
TEXHOJIOTHICCKHIX
MIPOLIECCOB B
o0nactu
MaTepuaioBeeH
U U TEXHOJOTHUHU
MaTepuasos;
YPOBEHB
kBanupukanuu 6,
TPyIOBast
¢ynkuus  A/02.6
Pazpabotka
UHTETPUPOBAHHO
i
UH(POPMALIMOHHO
174 MOJISIH
TUTIOBBIX
TEXHOJOTUIECKIX
MPOIIECCOB B
obrnactu
MaTepHaIOBeICH
U U TEXHOJOTUU
MaTepHajIoB

IIC 40.086
CrnenmaiucT 110
BHEIPEHUIO
HOBOM TEXHUKH U
TEXHOJIOTHI B
TEPMUYECKOM
MIPOU3BOJICTBE
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(ytB.  TIpHIKa3zoM
Munucrepcrsa
Tpyaa u
COLMAIIBHOM
3aIUTHI
Poccuiickoit
denepanun oT
22.10.2020 No
741n).
Ob6o06mennas
TpyAOBas
byHKIHISA A
Buenpenue
HECJIOKHBIX
HOBBIX TEXHUKU U
TEXHOJIOTHI1
TEPMUYECKON
00paboTKu;
yYpOBEHBb

KBaTM (KA S,
TpyAOBas
¢ynkuus  A/01.5
Coop u
000011eHIEe
uHpopmaruu 0
HOBBIX
000pyI0BaHUHU
TEXHOJOTHSX B
TEPMHUYECKOM
MIPOU3BOICTBE

=

IIC 25.053
Comenuamuct 10
pa3zpaboTke
HEMETAININICCKH
X
KOMITO3UIIMOHHEI
X MaTepuajioB M
IIOKPBITUH B
paKeTHO-
KOCMHUYECKOMH
MIPOMBIITUICHHOCT
u (YTB. NPUKa30OM
Munucrepcrsa
Tpyna u
COLMaILHOM
3aIIUTHI
Poccuiickoit
®denepanun oT
03.09.2018 No
573n).
O06o006mIecHHAs

TpyAOBas




byHKIIHS G
IIpoBencHue
HAy4YHO-
IKCIIEPUMEHTAIBH
BIX HCCJIeI0BAaHUIN
no 0oTpaboTKe
CHelUalIu3upOBaH
HBIX IMapaMETPOB
HEMETAJTMYECKH
X
KOMIIO3UIIOHHBI
X  MaTepuasoB,
UCIIOJIB3YEMbIX
JUIs
IPOU3BOJICTBA
pakeTHo-
KOCMHYECKHX
KOMILUICKCOB "
CHUCTEM,
TEXHOJOTHH  HX
MPUMEHEHUS;
YPOBEHB
KBaTMpUKauu 6,
TpyZAOBas
byukms  G/05.6
HuxenepHoe
CONPOBOXKICHUE
pH  TPOBEICHUU
BXOJIHOTO
KOHTPOJISI
HEMETAITHYECKH
X
KOMIIO3UITHOHHBI
X  MaTepuasoB,
UCTIONB3YEMBIX
JUIs
IPOU3BOJICTBA
pakeTHo-
KOCMHUYECKHX
KOMILIEKCOB "
CHUCTEM,
nperapanuu
COOpPOYHBIX
y3JI0B, KOHTPOIb
CcOOrOIeHUS
TEXHOJOTHYECKON
JTUCITUTUTAHBL TIPH
U3TOTOBJICHUH
CEpPUMHBIX
JeTanen u
COOpPOYHBIX Y3IJIOB
U B  pamKax
OTIBITHO-




KOHCTPYKTOPCKHX
pabot




3. OFbEM JUCIHUIJINHBI 1 BUJAbl YYEEHOM PABOTBHIL.

oo Beero Cemectp
Bun yuebnol paboThl 5 6
3 Axan. 3E Axan. 3E Axan.
q, q, T,
OO0mmas TpyA0eMKOCTh TUCITUTUTHHBI 8 288 4 144 4 144
KonrakrHas patora (KP) 3,6 128 18 64 18 64
Jlexnuu 1,8 64 0,9 32 0,9 32
[Tpaxtuueckue 3ansarus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTesibHas padoTa 2,4 88 1,2 44 1,2 44
CaMocTosATeIbHOE U3YUYEHUE Pa3/IeioB 2.4 88 1.2 44 1.2 44
IACIIATIINHEL
Buabl koHTpOJIS:
9Kk3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTa - MpOMeKyTOTHAS 0.8 0,01 0.4 0,01 0.4
aTTecTalus 2,0
[ToaroroBka K dK3aMeHY 71,2 0,99 35,6 0,99 35,6
Bujx uTOroBOro KOHTpOJIS: 9K3aMeH 9K3aMeH
N oo Cemectp
Bun yuebHo# paboThl 5 6
3E Actp. 3F Actp. 3E Actp.
q, q, q.

OO0mast TpyA0E€MKOCTb AUCHUILINHBI 8 216 4 108 4 108
KonTakTHas padoTra — ayaiuTopHbIe
AAHSTHI: 3,6 96 1,8 48 1,8 48
Jlexun 1,8 48 0,9 24 0,9 24
[Tpaktuyeckue 3austus (I13) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas padora 2.4 66 1,2 33 1,2 33
CaMocTosATeIbHOE U3YUCHUE Pa3/IeIoB 2.4 66 12 33 12 33
IIACIIATUINHEL
Buabl konTpoJIs:
IK3aMeH 2,0 54 1,0 27 1,0 27
KonTakTHas padora - 0.6 0,01 0.3 0,01 0.3
NMPOMEKYTOUYHASI ATTeCTAIUS 2,0
IoaroroBka K 3K3amMeHy 53,4 0,99 26,7 0,99 26,7
Bua urorosoro KoHTpoJIs: IK3aMeH IK3aMeH




4. COAJEP) KAHUE JUCHUIIJINHBI.

4.1. Pa3zgennl AMCHUIIMHBI 1 BUABI 3aHATHIA.

11

1.2
1.3
14
1.5

2.1
2.2
2.3

3.1

3.2
3.3

3.4

3.5
3.6

4.1
4.2
4.3

4.4

Pa3pen nucuunmInHbI
Paznen 1. I'mppoguHamMuveckue
npoueccbl W anmaparbl XMMHYECKOMH

TEeXHOJIOTHH
BBenenne B gucuuminHy. OCHOBHBIE
MOHSATHUSA U ONIPE/ICIICHUS.

OCHOBBI TEOpUHU MEPEHOCA.

I'mppocraTuka.

I'mnponvnamuxa.

IlepemMenienue XuIKOCTEN.

Paznen 2. TemjoBble mnpomecchl M
annaparbl XMMHYeCKO TeXHOJIOTUH
OCHOBHBIC TIOHATUSI W OIPEICICHUS B
Terionepeiaye.

[lepenoc snepruu B popme TEIIOTHI.
Tennonepenaya B MOBEPXHOCTHBIX
TEIUIOOOMEHHHUKAX.

Paznen 3. Ilpomeccbl uM anmaparbl
pasnaesenust TOMOT€HHBIX CHCTEM
(0CHOBHBIEC MaCCOOOMEHHBIE MPOLECCHI).
OCHOBHBIE TIOHATHUSI W OINPEICICHUS B
Macconepenaye.

MexaHu3MBbI IEPEHOCA MACCHI.

@da30BOE paBHOBECHE.

Meronsl pacu€ra pasmepoB
MacCOOOMEHHBIX KOJIOHHBIX aIllaparoB.
Ab6copOuus.

Huctumnsuus. Pextudukanms.

Paspnen 4. Ilpomeccsl M anmaparsl
pa3aesieHusi  TeTePOreHHbIX  CHCTEM
(ocHOBHBIE THAPOMeXaHu4YecKHne
MPouLecchl).

Paznenenne  reTeporeHHBIX  CHCTEM.
OCHOBHBIC TOHITHS U METOMBI.
Ocaxnenue.

TedeHue KUAKOCTH Yepe3 HEMOABUKHBIC
3€pHUCTHIE U TICEBIOOKMKEHHBIE CIIOH.
OuIbTPOBAHUE CYCHEH3UM U OYUCTKA
ra3oB OT ITbIJICH.

HUTOTI'O

IK3aMeH

HUTOTI'O

Bcero

48

22
20

88

10
10

24

18
18

32

206
72
288

AxazeM. yacoB

Jlek- IIpak. Cam.
11070} 3aH. padora

16 16 16
2 2 2
4 2 2
2 2 3
4 4 3
4 6 6
16 16 16
2 2

10 6 6
4 8 8
24 24 40
2 2 4
4 2 4
2 4 4
6 6 12
4 4 10
6 6 6
8 8 16
2 2 4
2 2 4
2 2 4
2 2 4
64 64 88
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4.2. Coagepxanue pa3iejoB IMCHUNINHBI.

Paznen 1. 'mapoannamMuyecKkue NpPouecchl M aNnapaTbl XUMHYECKOH TEXHOJIOTHH.
1.1. Benenue B aucuuiianHy. OCHOBHBIE MIOHATHUS U ONIPEAEICHUS.

IIpenmer  mucuurummebel  «IIpomeccel ¥ anmapaTel  XUMHUYECKOM — TEXHOJIOTHUN».
Knaccudpukanuss mporeccoB.  HempepblBHBIE H — NEpUOAMYECKHE,  CTAllMOHApHBIE H
HECTAllMOHAPHBIE IPOLIECCHI.

OCHOBHBIE 3aKOHOMEPHOCTH TMPOLECCOB W OOIMIME MPHUHIUIBI pacyera anmapaTroB
XUMHUYECKON TEXHOJIOTHH.

Kunxoctn u rasel. Knaccudukamus sxuakocreid. MpmeanbHas ®uakocTh. KamenbHble u
ynpyrue xuakoctu. Cuibl, AEUCTBYIOIIUME B JKMIKOCTH: MAacCOBBIE M IIOBEPXHOCTHBIE.
HanpspkeHus B AUAKOCTAX M razax (TaHI€HIMAJIbHbIE U HOpMaJIbHbIE). CBOWCTBA )KUIKOCTEH.

Monens HenpepblBHOI cpeibl. [loHsATHE hr3nyecKkoro 3eMeHTapHOro oobema.

1.2. OcHOBBI TEOpUU TIEPEHOCA.

OCHOBBI TEOpUHU SIBICHUI NEpeHoca: aHaJIu3 MEXaHHW3MOB, MOJECIMPOBAHUS U Pa3pabOTKU
0000IIEHHBIX METOJIOB pacyeTa THAPOMEXAaHUYECKHX, TEIUIOBBIX U MaCCOOOMEHHBIX MPOIECCOB
u anmnaparoB. (DEHOMEHOJIOrMYECKHE 3aKOHBl IIEPEHOCA MMILYJIbCa, MacCbl WU JHEPIUH.
MonexkynspHblii W KOHBEKTHBHBIMH mepeHoc. OOmme 3aKOHOMEPHOCTH T'HIPOIMHAMHUKH,
TEIUIoNEepeayl W Macconepenayd. B3auMMocBA3p 3THX MPOLECCOB B NPOMBIIUICHHON
annaparype. Ponp siBiaeHMi nepeHoca Npu XUMUYECKUX IIPEBPALLICHUSIX.

MarepuanbHble U SHEpreTudeckre (TeIuioBble) OalaHChl; ONPEeIEHUEe MAaCCOBBIX OTOKOB
U DHEPreTUYECKUX 3arpaT. YCJIOBUS DPABHOBECHUS U OIPENEICHHE HAIpPaBJIEHUS IPOLECCOB
nepeHoca. OOUMii BUA ypaBHEHUI CKOPOCTH IPOLIECCOB; ABMIKYIIUE CHIIBI M KUHETHYECKHE
K03 unmeHTs. JIMMUTHPYIOIINE CTa .

1.3. 'mapocraruka.

Juddepenumansapie ypaBHeHHs paBHoBecus Oitnepa. [lokosimasicss KHIKOCTh TOJ
neiictBueM cuibl TsbkecTd. OCHOBHOE ypaBHEHHE TMAPOCTATUKH. [IpakThueckue mpuiokeHus
OCHOBHOT'O YPaBHEHMSI THPOCTATHKH.

1.4. TunponunaMuka.

bananc cuin mpu IBMKEHUHU BSI3KOM HEC)KMMAEMOW JKHIKOCTH. YpaBHEHHE HEPA3pBIBHOCTH
(crmomrHoCTH) TOoTOKA. YpaBHeHue HaBbe-CTokca U ero (pu3nueckuii CMbICI.

[Tono6HOe mnpeoOpazoBanue ypaBHeHus Hapwbe-Ctokca. bespazmepHble nepemMeHHbIE -
KpUTEpUN THApOJMHAMUYecKoro noaodus (Dinepa, PeitHonbaca, @pyaa, roMOXpOHHOCTH), UX
¢du3nueckuil CMbICH; TapameTpuueckue Kpurepuu. KpurepuanbHoe ypaBHEHHME JBMXKEHUS
BSI3KOW KUJKOCTH.

VYpaBHeHue JBUKEHUS Oilepa. DHepreTudeckuil OajaHC CTAlMOHAPHOTO JIBUXKEHUS
UJCANBHON XUAKOCTH. YpaBHEHHE bepHyUIM I WACAIBHOM M PEaJbHOM KUAKOCTH. Ero
NpaKkTUYeCKHe NpUIIoKeHus (ucredeHue skuakoctei, TpyOka Iluto-Ilpanaris). IMpuHiume
U3MEpPEHUs]  CKOpPOCTE W pacXxoJOB  JKUIKOCTH  JAPOCCEIbHBIMU  TIpubopamu U
THEeBMOMETPHUYECKUMHU TpyOKkamu. OmpenesieHue pacxoJ0B NMPH HCTEUEHUH >KUIKOCTEH uepes
OTBEpCTHS WM HACAJIKH.

['maponrHaMHYECKUE PEKUMBI ABMXKEHHS KUAKOCTEH: JTJAMUHAPHBINA U TYpOYJISHTHBIH.

Yucno PeifHonbaca W e€ro KpUTHYECKHE 3HAueHUs. MexaHu3Mbl JIAMUHApHOTO W
TypOynenTHoro TeueHuil. [lonstue typOynentHocT. IIpencraBieHuss o rHIPOAMHAMUYECKOM
MOTPAaHUYHOM CJIO€ MTPU TEYEHUH 0 TpyOaM M KaHaJlaM U IpU 0OTEKaHUU Tel.

Pacuer pamamerpa TpyOONpOBOJOB M  ammaparoB; BHIOOP CKOpPOCTEH MOTOKOB U
ONTUMAJIBLHOTO THAMETPa TPyOOTIPOBOIOB.

Pacnpenenenne ckopocTeil Mo paanycy TpyObl MOCTOSIHHOTO CEYEHHS MpPU JIAMUHAPHOM
CTaIlMOHAPHOM TEUYEHHUHU.

Teuenne B TpyOax u kanamax. Ompenensioluil MonepeyHslii pa3Mep MOTOKa B KaHalIax
MIPOU3BOJIHLHOM (POPMBI: THAPABINYCCKAN PaINyC, SKBUBAJICHTHBIN THaMETP.

I'mppaBiuyeckoe CONPOTUBIICHUE IIPU TEUECHUH XUAKOCTEHM M ra3oB. Pacuer moreps Ha
Tpenue (ypaBHeHue Jlapcu-BeiicOaxa) m Ha MecTHbIe conpoTuBicHUs. COOTHONIICHHS U
HOMOTpaMMBI JUIsl pacuera KoddduumeHTa TpeHHs. 3aBHCHUMOCTH MEXIY pacxoloM H
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nepenajaoM JaeieHusa. Pacuer Hamopa IS NEpPEMEIIECHMs] JKMIKOCTEM Yepe3 CHCTEMY
TpyOOIPOBOJIOB U anmaparos.
1.5. Tlepemenienre KuaKOCTEH.

[lepemernienre XUAKOCTEH € TOMOIIBI0 MAaIllWH, MOBBIIIAIOMUX JaBiieHHe. OObeMHbIC
(TmopIHEBBIE, POTAIMOHHBIE U Jp.) U JUHAMUYECKUE (IICHTPOOESKHBIC, OCEBBIC M JIp.) HACOCHI.
OcHoBHblE TapaMeTpbl pabOThl THUAPABIMYECKUX MAalIMH: IPOU3BOAUTEIBHOCTh, HAIop,
MotHocTh, KIT/I.

Pacuer Hanopa u motpebisieMoil MOIIHOCTH; TOn0O0p ABUraTesst K Hacocy. OmnpeneneHue
JIOITyCTUMOM BBICOTBI BCACBIBAHMS. SIBJIEHHE KaBUTALUU U €r0 MIPEAOTBPALCHUE.

OcobenHocTy paboThl, COMOCTABICHNE U 00JAaCTH MPUMEHEHHSI OCHOBHBIX THUIIOB HACOCOB -
HEHTPOOEKHBIX, MOPUIHEBBIX (IUIyH)KEepHBIX) W ap. CBa3p Hamopa, Momuoctu U KIIJ[ ¢
IPOM3BOIUTENFHOCTHIO (XapaKTePUCTUKU HacocoB). PaboTa HAcOCOB Ha ceThb M HMX BHIOOD;
pPEryJaupoBaHUe NPOU3BOAUTEIBHOCTH.

Pa3nes 2. TenJioBble mpouecchl H annapaTbl XUMHYeCKOH T€XHOJIOTHH.
2.1. OcHOBHbBIC IOHSTHSI U OTNPE/ICIICHUS B TEILUIONEpeaaye.

OcCHOBHBIE TEIJIOBBIE MPOLECCHl B XMMHUYECKON TEXHOJIOTMU: HarpeBaHUE U OXJIaKIEHUE,
KOH/JICHCAlMs TapOB U UCHIAPEHUE JKUJIKOCTEH.

CrauvoHapHbIf M HECTAllMOHAPHBIM MEPEHOC TEIIoThl. TemmepaTypHOe moJie, IPaJUeHT
TEMIIepaTypbl U TEIUIOBOM MOTOK; TEIJIONepeaaya U TerjaooTaada. TeMnepaTyponpoBOJHOCTb —
TEIIOMHEPLIMOHHBIE CBOICTBA CPEbI.

2.2. Ilepenoc sHeprun B GopMe TEIIOTHI.

TennoBoii OanaHC Kak YacTHBIA CiIy4dall 3HepreThyeckoro Oamanca. OmnpeseneHue TerIoBOn
HArpy3Kd anmnapara Npd HU3MEHEHWH U 0e3 H3MEHEHUs arperatHoro cocrtosiHus. Pacxon
TEIJIOHOCHUTEIIEH.

HuddepenunansHoe ypaBHEHUE MEpeHOca SHEPTUuu B (popme TerioTel, ypaBHeHue Dyphbe-
Kupxroga u TerionpoBogHOCTH.

CrannoHapHbIf MepeHOC TEMJIOTHI Yepe3 IMJIOCKHE U HuIuMHApudeckue cTteHku. CoueraHue
MEXaHU3MOB [I€PEHOCA TETJIOTHI (TEMJIONPOBOIHOCTH, KOHBEKIUH, U3TYUEHU).

KoHBEKTHBHBIN ITEpEHOC TEIUIOTHI. be3pa3smepHsle nepeMenHble — uncina Hyccensra, Ilekie,
[Tpanarns, I'pacroga, @ypbe. Pacuer kod(pOUIMEHTOB TEIIOOTHAYM MPU BBIHYXKACHHOW H
€CTECTBEHHON KOHBEKIIUU.

TenmooOMeH mpu HM3MEHEHUH arperaTHoro cocrosHus. Konpencamus mapos. dopmyna
Hyccenbra. TennooOMeH npu KUMEHUU.

PanuanTHell TemionepeHoc. B3anmHoe wum3nydeHue Ten. PaauMaHTHO-KOHBEKTHBHBIN
NEPEeHOC TEIJIOThl. PacueT moreph TEMJIOTHI amnmapaTaMM B OKPYKAIOLIYI0 CPely U TEIIOBOMN
n3oisinui. OCHOBHOE ypaBHEHHE TEIJIONEPENAYH.

2.3. Teronepeaaya B MOBEPXHOCTHBIX TEIJIO0OMEHHHKAX.

Tennonepenaya B IMOBEPXHOCTHBIX TEIUIOOOMEHHUKAX. AJJUTHUBHOCTh TEPMUYECKUX
conpotusiieHnd. CpenHss IBHXKYIAs CUila Terionepenadn. Onpenenene cpeHen ABUKYIEen
CHJIBl B anmaparax pa3W4yHbIX KOHCTPYKIMH. B3auMHOe HampaBieHHE JIBUKEHUS
TerioHocuTeneil. Pacyer moBepxHOCTH TEMIIOOOMEHHUKOB.

CriocoObl  1o/BOJIa M OTBOJA TEIUIOTHI B XMMHUYECKOM TeXHOJNOTMu. TpeboBaHus,
npenbsBiIsieMble K TeruoHocuTensiM. OOOrpeB BOASHBIM IapoOM, BBICOKOTEMIIEPATYPHBIMU
OpPraHUYECKUMHU TEIJIOHOCUTENSIMH, TOMOYHBIMU ra3zamu. CrocoObl anekrpooborpea. OTBOA
TEIUIOTHI BOAOW, BO3AYXOM U HU3KOTEMIIepaTypHbIMU TEIIOHOCUTEIISIMHU.

TennmooOMeHHble ammapaThl; MX Kiaccuukanus. OCHOBHBIE THIMBI IOBEPXHOCTHBIX
TEIJIOOOMEHHUKOB  (TpyO4aThle, IUTACTMHYATHIE,  ammapatbl ¢  [ePEeMENIMBAIOIIUMH
ycTpoiicTBaMu U T.1.) CMecuTeIbHbIE TEIUIOOOMEHHUKU: IPAAUPHH, KOHIEHCATOPHI CMEIIECHUS.
Br160p onTUMaNbHBIX KOHCTPYKLIMHA W YCIOBUHM JKCIUTyaTallUM TEMJIOOOMEHHBIX aliaparoB.
OcCHOBHBIE TEHJCHIIUU COBEPIICHCTBOBAHMS TEINIOOOMEHHBIX aIIapaToB.

Pasnen 3. Ilpomecchl W anmaparbl pa3JejieHHsI TOMOTEHHBIX CHCTeM (OCHOBHBIE
MaccoOOMeHHbIE MPOLEeCcChI).
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3.1. OcHOBHBIC IOHSATHS U ONIPECIICHNS B Maccomepeiaye.

Knaccugukarus nporeccoB maccooomMena. OCHOBHbBIE TIOHATHS U onpeaeneHus. [Iporecc
€O CBOOOTHOM M (DUKCUPOBAHHOM TpaHuUIlel pasnena da3 u ¢ pasaenstonieii (ha3pl meperopoaKoi
(MmemOpanoit). Hocurenu u pacnpenensemsie BemectBa. CriocoObl BEIpaXXEHUs cocTaBa (as.

OU3NKO-XUMUYECKUE OCHOBBI MAacCOOOMEHHBIX IpolieccoB. PaBHOBecHble yCIOBHS U
OlpeneliecHuEe HampaBlieHHs TIepeHoca BemiectBa u3  (asel B ¢azy. KoaddummenTst
pacnpeznenenus. [louarue o Macconepenaye 1 MaccooTaue.

KoHueHTpanmonHoe mosie, TpajueHT KOHLEHTPAIMH, OOUIM W YAETbHBIA MOTOK MAacCHI.
MonekynspHas qudy3ust B KUIKOCTAX, razax (mapax) ¥ TBEPAbIX Tellax.

3.2. MexaHU3MBbI IIEPEHOCA MACCHI.

VYpaBHEHHE HEPA3PHIBHOCTHU IS TBYXKOMIIOHEHTHON CHUCTEMBI.

JuddepennmanbHoe ypaBHEHHE KOHBEKTUBHOTO IIEPEHOCA MACChl B OMHAPHBIX Cpeaax.

Juddy3noHHBIN MOTPaHUYHBIN CJION; TPOQIIN KOHIICHTPAIIMA U CKOPOCTEH B TOTOKAX.

Koadduuumentsr maccoormaun. OCHOBHBIE MOJENBHBIC MPEICTABICHUS O MEXaHU3ME
MaccOOTAauyH.

MopenupoBanue KOHBEKTHBHOro maccooomena. Ywucna Hyccenvra, Ilexne, Ilpanatis,
®Dypbe U JIp., UX GUNYECKUN CMBICH, aHATOTHH C TEIUIOBBIM MO00MEM MPUMEHUTENBHO K ra3aM
U KHIKOCTAM. Pacuer KoO3(@UIIMEHTOB MAaccOOTIAa4d B ammaparax pasinyHbIX THUIIOB I10
YpaBHEHUSAM ¢ 6€3pa3MepHBIMH ITEPEMEHHBIMHU.

Macconepenaya. OcHOBHOe ypaBHeHHe Macconepenaud. CoOOTHOIIEHUE — MEXIYy
kKodpuIMeHTaMl  Maccolepesayd U MacCoOTAAaud,  aIJUTUBHOCTh  JAU(PPY3HOHHBIX
conpotuBiieHud. VHTeHCUpUKalus Macconepenaud MyTeM BO3IAEMCTBHS Ha JTUMHUTHPYIOIIYIO
CTaJIHIO.

BnusHue ycnoBuil  (Temmeparypbl, JaBlIEHUs, KOHLEHTpalui) Ha HallpaBlICHUE
MaccomepeHoca Ha mpuMepax adbcopOLMK; MPUHIIUITBI BEIOOpa aOCOPOCHTOB.

3.3. ®a3zoBoe paBHOBECHE.

MarepuanbHplii  0ajaHC HENPEPBHIBHOIO YCTAaHOBUBILErOCs Ipoliecca MpU  Pa3IudHbIX
crioco0ax BbIpa)XKEHUS COCTABOB (ha3 M UX pacXoJI0B; YpaBHEHUS pabounX JTUHUH.

[IpenenbHbIE KOHIEHTPALMU PACIIPEAETIIEMOr0 KOMIIOHEHTAa B OTAAIOIIEH U M3BJIEKAIOIIen
¢dazax Ui OPOTUBOTOYHBIX HpoleccoB. MakCUMaabHO BO3MOXHAs CTENEHb H3BJICUCHMS,
MUHHUMAJIbHBIN U ONTUMAJIBHBIA PACXO/Ibl H3BIIEKAIOIICH (ha3bl.

3.4. Metoabl pacuéTa pa3MepoB MacCOOOMEHHBIX KOJOHHBIX aIlnapaToB.

Pacuer mnomepeuHoro ceueHus (AuaMerpa) KOJIOHHBI, TpPEAENbHO JONycTUMas U
HKOHOMHUYECKH ONTHUMAaJIbHAs CKOPOCTH CIUIOIIHON (ha3bl.

PanronanbHbI BBIOOp B3aUMHOTO HaIlpaBJICHUs ABMXKEHUS (a3 U OpraHU3ally IIOTOKOB B
MaccOOOMEHHBIX ammaparax. PacueT MaccOOOMEHHBIX MPOLIECCOB U almaparoB JUIsl CUCTEM C
OJIHUM pacIpenensieMblM KOMIIOHEHTOM. OCHOBBI pacyeTa BHICOTHI MacCOOOMEHHBIX alIapaToB
C HENpEpbIBHBIM U CTYIEHUYAThIM KOHTAKTOM (ha3. J[Ba OCHOBHBIX METO/a pacyeTa: Ha OCHOBE
K02 (UIIMEHTOB Maccolepeaayd U Ha OCHOBE MOHSTHUSI TEOPETUUYECKOW CTYIMEHU pa3/eieHHs.
[TonsiTve yMcna eIMHUL MEPEHOCa M BBICOTHI €AMHULBI nepeHoca. dakTop Maccomepenayu.
Cpennsisi ABWXKyIlas cuila Maccomnepefauyd. BiusHue mNpoAoiIbHOrO MEpeMElIMBaHUs Ha
CPEIHIOI JIBUXKYILYIO CHIly Macconepenaun. IIporenypa pacuera, ocHOBaHHash Ha OOBEMHBIX
koadumenTax Macconepenayn. ['papuueckuii 1 aHATUTUYECKUI METO/IBI pacyeTa.

Pacuer BBICOTBI MacCOOOMEHHBIX ammapaToB CO CTYNEHYaThIM KOHTAakKTOM  (a3.
DddexTuBHOCTL cTyneHn mo Mpapdpu. CBsa3p uyucia eauHUIl nepeHoca u jokaiabHoro KIIJ
CTyneHu 1o Mbpdpdpu. YucieHHBIH pacyeT «OT CTYNEeHH K CTYNEHH» U ero rpaduyeckas
WHTEPIPETALMS C UCIIOIb30BAHUEM «KWHETHUYECKOW JIMHUM». YUeT CTPYKTypbl MOTOKOB M KII/]
tapenkd. OcoOEHHOCTH pacyeTa TapeiabyaThlX KOJIOHH Ha OCHOBE MOHSTHS TEOPETHYECKOil
Tapenku. Ynuciao JeCTBUTEIbHBIX U TEOPETUYECKUX TapesloK. D (HEeKTUBHOCT TapesKu.

ParnmonanbHbIi BEIOOp B3aMMHOTO HAIlPaBICHHS ABIKEHHS (a3 M opraHu3aluy MOTOKOB B
MacCOOOMEHHBIX amlmaparax.

3.5. A6copOrust.
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OO0mue NpUHIMIBI YCTPOWCTBA M KJiacCHUUKAIMS ammapaToB I MacCOOOMEHHBIX
MPOIIECCOB B cucTeMax "'ra3 (map)-xKuaKocth". OCOOCHHOCTH KOHCTPYKIIHA a0copOepoB.

OcHoBHble THIOBI W 00JacTH MpUMEHEHHUs abcopOepoB: HacaJO4yHble U Tapelbyarbie
KOJIOHHBI, aNmaparbl CO CIUIOIIHBIM M CEKIIMOHMUPOBAHHBIM 0apOOTaXKHBIM CIIOEM, ammaparhbl ¢
JUCTIEPTUPOBAHUEM JKUIKOCTH.

Cxembl  aOCOpPOLIMOHHO-IECOPOIIMOHHBIX ~ YCTAHOBOK C  BBIACJICHHEM HW3BJICUCHHOTO
KOMIIOHEHTa M pereHepainueii abcopbeHta (aecopOuuell NpuU MOBBILICHHOW TeMIEparype,
NOHM)KEHUEM JIaBJICHUS, OTAYBKON MHEPTHBIM HOCUTEIIEM).

3.6. Iuctrmmsnus. Pextuduxanusi.

Paznenenue nucTwiUIALMEH JKUIKUX TOMOTEHHBIX CMECEW M CKIDKEHHBIX Ta30B; 00JacTu
MPUMEHEHHUS U OCOOCHHOCTH MPOBEICHUS TPOLIECCOB MPH PA3IMYHOM JaBJICHUU.

[TapoXUIKOCTHOE pAaBHOBECUE JUISI CHUCTEM C TIOJHOM H OTPAaHUYEHHOM B3aUMHOM
pacTBOPUMOCTBIO ¥ €r0  BIMSHME HA  BO3MOXHOCTh  pa3[eleHHs  KOMIIOHEHTOB
TUCTHUIIUOHHBIMU MeTo1aMu. Pacder paBHOBECHS /IS HI€ANIbHBIX OMHAPHBIX CMECEH.

[IpocTas u QpakiroHHAs EpEroHKa; Meperonka c aeduermanueii. MarepuanbHbIi 6anaHc,
pacueT BBIXOJa MPOAYKTA U €ro CPEJHET0 COCTaBa NMPH MEPEroHKe OMHApHBIX cMeceld. Cxembl
ycTaHOBOK. TernsoBble 6alaHChl U pacyeT PacxoA0B TEIIOHOCUTENEH I STUX MPOLIECCOB.

Pextudukanus. DPU3NKO-XMMUYECKHE OCHOBBI M OCOOCHHOCTH YCIIOBHH IPOBEICHUS
nporeccoB. CxeMbl YCTAaHOBOK JJIsi HEPEPHIBHOM M MEPUOAMUECKON peKTU(HUKAIIMN OMHAPHBIX
cmeceil. OCOOEHHOCTH yCTPOMCTBA anmaparoB (HAaCaJOYHBIX M Tapelb4aThIX KOJOHH) M BbIOOpa
PEKUMOB HX pPa0OOTHI MpH pekTuduKaiuu (1Mo cpaBHEHUIO ¢ abcopOiueit). OcobeHHOCTH
YCTPOKMCTBA U BapUaHTHI pabOTHI HCTIapUTENel U 1e(IerMaTopoB.

MonenupoBaHiue M pacueT MPOLECCOB M allapaTroB MPU HEMPEephIBHOW peKTU]UKAIIH
OounapHbIX cucteM. OCHOBBI YHCIEHHOTO M TpadoaHaTUTHYECKOTO METOJOB. MarepuanbHbIHI
Oanmanc. PaOoume muHuu. OmnpeneneHue MHUHUMAIbHOIO U pabodero (¢uierMoBOro 4ucia.
TennoBoil GasaHC M pacyeT pacxoJl0B TEIUIOHOCHTENEH. [IpUHIMITBI TEXHUKO-IKOHOMHUYECKON
ONTUMM3AIMM TpH pacuere padoyero (rerMoBoro uucia, pa3sMepoB amnmapaTypsl U
JHepreTudeckux 3arpar. OCHOBBI pacyeTra Tapelb4yaTblX M HAcaJO4YHBIX PEKTU(UKALMOHHBIX
KOJIOHH.

Pa3znen 4. Ilpomeccsl M anmaparbl pa3le/ieHHs] TeTEPOreHHBIX CHCTeM (OCHOBHBIE
ruipoMexaHnyecKme mpoueccor).

4.1. Paznenenue rereporeHHbIx cucteM. OCHOBHBIE TIOHATHS U METOBI.

Knaccudukanus KuAKUX U ra30BbIX T€TEPOT€HHBIX CUCTEM: CYCIIEH3HH, SMYJIbCUU, MEHBI,
IBLIH, TyMaHbl. MaTepuanbHbIi 6alaHC MPOLECCOB pa3iesieHHs] T€TEPOreHHbBIX CHCTEM.

Onenka 3p(eKTUBHOCTH U BHIOOP ONTHUMAJIBHBIX MPOLIECCOB U aIlllapaToB i pa3iesieHus
TETEPOreHHBIX CMECEH.

4.2. OCHOBBI TEOPHH OCAKICHUSI.

Pa3nenenne XKUAKMX M Ta30BBIX CHCTEM B IIOJIE CHJ TsDKeCTH. Pacuer ckopocreit
CBOOOJHOIO M CTECHEHHOTO OCAXKICHHS TBEPABIX YACTUIl IMIApOOOpPa3HON M OTIIMYHBIX OT Hee
(GopM B 10JIE CUJIIBI TSAKECTH.

IIpoueccsl OTCTaMBaHWS M YCTPOWCTBO allllapaToOB pPa3JeleHUsl CYCIEH3WW, SMYJIbCHU H
nplUIed. PacueT mOBEpXHOCTH OCaXIE€HUS U MPOU3BOJUTEIBHOCTH OTCTOMHUKOB. Y CTPOMCTBO U
JeficTBUE LIMKJIOHOB (IIPOCTBIX M OaTapelHBbIX ), THAPOIMKIOHOB.

4.3. TeueHue KHUJIKOCTH Yepe3 HETOIBUKHbIE 36PHUCTHIE U IICEB00KUKEHHBIE CIIOH.

3HaueHue TUAPOJMHAMUKHM 3E€PHHUCTBIX CJIOEB B Mpoleccax (MIbTPOBAHUA, TEIJIO- U
MaccooOMeHa, T'eTepOreHHOro kKartanmsza W Jp. OCHOBHBIE XapaKTEPUCTUKU OSTHUX CJIOEB:
JUCIIEPCHOCTD, Y/AENbHasl IOBEPXHOCTh, IOPO3HOCTh, IKBUBAJICHTHBIN JUaMeTp KaHaloB. Pacuer
TU/IPABIMYECKOrO COMPOTHUBIIEHUS CNOA. ['MAPaBINYECKOE CONPOTHBIIEHHUE CIIOEB HAacCal0K
MIPOMBIIIIEHHBIX MAacCO- U TETNIOOOMEHHBIX aIaparoB.

PexxuMmbl TedyeHHsI NTOTOKOB B HAacaJO4YHBIX KOJOHHAaX. ['MIpaBinyeckoe CONMpPOTHBIICHUE,
SBJICHUS TIOJIBUCAHUS, 3aXJIeObIBaHUS U MHBEpCUH (ha3 U pacueT COOTBETCTBYIOUINX CKOPOCTEH.

[unpoauHamMuika  TICEBAOOXKIKEHHBIX  (KUMAmux) cimoeB. OOmacTe  MpUMEHEHUS
MICEBIO0XKIKEHUSI. OcHoBHbIE XapaKTePUCTUKU TMICEBI00KIKEHHOTO COCTOSIHUSI.
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['unpaBnuueckoe conporuBieHue. PacueT ckopocteil nceB100KMKEHHUS 1 CBOOOTHOTO BUTAHUS,
BBICOTBl TICEBIOOKMKEHHOrO ciosi. OAHOpPOAHOE U  HEOAHOPOJHOE IICEBIOOKMKECHHUE.
Oco0OeHHOCTH TICEBIOOXKIKEHUS TOJUIUCIEPCHBIX cioeB. [IHeBMO- u ruapoTpaHCHOPT
3EPHUCTBIX TBEPABIX MAaTEPUAIIOB.

4.4, dunbTpOBaHUE CYCIICH3WIM M OYMCTKA ra30B OT MBLICH.

Crnenuduka TMOBEACHHUS OCAIKOB KaK 3EPHHUCTHIX CIIOCB: CKUMAEMbIe M HECKHUMACMbIE
ocanku. Bunel ¢QunpTpoBanbHBIX neperopogok. dakTopbl, BIMSIOIIME HA CKOPOCTh
buIbTpOBAHUS. OuibTpOBaHUE npu MTOCTOSITHHOM CKOPOCTH GUIBTPOBAHMSL.
DKCrepuMEHTAIbHOE OMpeeNieHue KOHCTAaHT ypaBHeHHs ¢GuiabTpoBaHus. Knaccudukanus u
YCTPOMCTBO OCHOBHBIX THUIIOB HEMPEPHIBHO W TMEPUOJUYECCKH paboTaromux (UIbTPOB U

GUIBTPYIOMHX HEHTPUPYT.

5. COOTBETCTBHME COAEP KAHUA TPEBOBAHUAM K PE3YJIbTATAM
OCBOEHMSA JMCIIUITJIMHBI.

E}ftz B pesy.ibTare 0CBOCHUS I CIUILTHHEI Pasnenl Paszmen2 Paszmen 3 Paszgen 4
CTYJEHT JI0JIZKEeH:
3HaTh:

{  OCHOBbI TEOPHH NEPEHOCA UMITYIIHCA, TEMIA U + + + +
MAaccChl;

o TIPMHIMITbL (U3UYECKOr0 MOJICTUPOBAHMS + + + +
MIPOIIECCOB;

3  OCHOBHBIC YPAaBHCHHS JIBHIKCHHS JKUIKOCTEN; + +
OCHOBBI TeOpI/II/I TGHJIOHCpeI[a'-II/I;
OCHOBBI TEOPHH MacCOIIepeIay B CUCTEMAX

4 co cBOOOIHOM M HEMOJABM)KHOU TPAHUIICH + +
paszzena ¢das;
THUIIOBLIC HpOHGCCI)I XI/IMI/I‘IGCKOﬁ TEXHOJIOI'UH,

5  COOTBETCTBYIOIIWE amlmapaThl U METOJIBI UX + + + +
pacuera;
METO/IbI TIOCTPOCHHS SMIIUPUIECKHUX U

6  TeopeTHUECKHUX MOJIEIeH XUMHKO- + + + +
TEXHOJIOTHYECKHUX MPOIIECCOB.

YMmeThb:

3 OHpejleJ'IflTB xapaKTep JOBUXCHUA )KI/II[KOCTGI\/'I nu +
ras3os;

4 OTPEJIENATE OCHOBHbIE XapaKTePHCTHKH + +

MPOIIECCOB TEILIO- U MaccoIlepeaayu;
paccuuThIBATh MapaMeTphl U BEIOUpATh

4  anmaparypy Ui KOHKPETHOTO + + + +
TEXHOJIOTHYECKOTO MPOILIECCa;
pacCcYUTHIBATh OCHOBHBIE XapaKTEPUCTUKH

4  XWMHKO-TEXHOJIOTHYECKOTO Tpoliecca, + + + +
BBIOUpATh PAlMOHATEHYIO CXEMY.
Baagern:
METOJIaMH TEXHOJIOTUYECKUX PACUETOB
5 OTJCIIBHBIX Y3JI0B U neTajied XUMIYECKOT'O + + + +
00opyIoBaHus;
g  HABbIKAMH IPOCKTHPOBAHHS TUIOBBIX + + + +

arraparTroB XHUMHYECKOM IIPOMBIIIJIICHHOCTH,
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TMETOaMU OIIPEAEIECHNS palliOHAIIBHBIX
TEXHOJOTHYECKHUX PEIKUMOB PAOOTHI + +
000pyI0BaHUs.

+ +

B pesynbrare 0OCBOCHUS AUCHUILTUHBI CTYIEHT JOJDKEH MPUOOPECTH CIeIyIoIue

npogeccuonanpHuvle KOMIETCHIINN:
[1K-1. CnocoOeH nmpuHUMATh Y4acTHE B
paboTax 1o pacuery U MPOEKTUPOBAHUIO
JieTajeil U y3JI0B TEXHOJIIOTHIECKOTO
000py/I0BaHUsI XUMHUECKOMN
IPOMBIIIJICHHOCTHA B COOTBETCTBHUH C
TEXHUUYECKUMU 33JIaHUSIMU U HCIIOIb30BaHHEM
CTaHJAPTHBIX CPEJICTB aBTOMATU3ALIUU
IPOEKTUPOBAHUS
[TK-3. CiocobeH BEIOMpATh OCHOBHBIC U
BCIIOMOTaTeNbHbIE MAaTEPHUAIIBI, CIOCOOBI
peau3anuy TEXHOJIOTHUYECKUX IPOLECCOB,
MPUMEHSTH IPOTPECCUBHBIE METO/IbI + +
AKCIUTyaTal[My TEXHOJIOTUYECKOTO
000py0BaHUs MIPU U3TOTOBICHUU
TEXHOJIOTHYECKUX MAaIINH

6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUS.

6.1. [IpakTnyeckune 3aHATHS.

[IpenycMoTpeHbl IpakTHUECKUE 3aHATUS 00yJaroIierocs B 0akanaBpuare B oobeme 64
akan. 4. (32 akax. 4 B 5 cemectpe, paszaensl 1 u 2; 32 4 B 6 cemecTpe, pazaeinst 3 u 4).

HpI/IMepHLIe TEMBI [TPAKTUYCCKUX 3aHATUH IO JUCHUILIAHE.

5 No mm

——Ne pasricia )
TeMbl MPaKTUYECKUX 3aHATUI
UCIUTIIINHEI
OCHOBHBIE  CBOWCTBA  JKHAKOCTEM M Tra3oB.
1 PazmepHoctn  BenmuuH. Pacuer miotHOCTHM M
BSI3KOCTH KMIKOCTEH M Ta30B.

YpaBHEHUE HEPa3pbIBHOCTU ITOTOKA. MaccCoBbIi U

00BEMHBIN pacxomsl, cpenHsst CKOpOCTb.
1 Pacnipenenenne  ckopocTteii 1O IIONEPEYHOMY

CeUeHNIO KaHana. PeXUMBI TedeHHUS >KHIKOCTEH M

rasos.

I'mppocratuka. OCHOBHOE YpaBHEHUE TMIPOCTATUKHU.
1 3akoH [lackans. [IpakTuyeckoe npunoxeHue 3aKkoHa

ITackanms.

WneanbHass >xuakocTh. IIpuMeHeHne ypaBHEHHUs
bepHymm Ui pemieHUs TMPAaKTHYECKUX — 3a/1ad.
Omnpenenenne pacxonoB C MOMOILBIO JIPOCCEIbHBIX
npubopoB. Mcredenne XuaKOCTH U3 cocya.

Pacuer  ruapoAMHAMHUYECKOTO  COMPOTHUBIICHUS
TpyOOIIPOBOJIOB. VYyer PEXHUMOB TE€UECHUS
KHUJIKOCTEH, IIEepOXOBATOCTU CTEHOK TpPy0 W UX
KPHUBH3HBL, TIPH PA3JINYHBIX PEKUMAX.

PacueTr mapameTpoB HacoOCOB: NMPOU3BOAUTEIBHOCTH,
HAaropa, MOIIHOCTH, BEICOTHI BCACBIBAHMUSL.

1 Pabota Hacoca Ha TUAPABIMYECKYIO CeTb. BBIOOD

Yacrl
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

HAaCOCOB.

KonrtponbHas paboTa 1o ruipoiluHaMHKe.
OHepreTuyeckue 6agaHCchl B TEINIOOOMEHHBIX
anmaparax 0e3 U3MEHEHHS U C U3MEHECHHEM
arperaTHOro COCTOSTHUS TEIIOHOCUTENEH.

Pacuer nBwxynie cwibl Teruionepenadn. Bzaumuoe
HalpaBJIeHUE IBUKEHUS TEIJIOHOCUTEIIEH.
VYpaBHenus tertonepenaun. KoaddumueHrs
TEeIUIoNepelaun U TerootTtauu. PasmepHocTs,
MOPSAJIOK BeJIMYUH. PacueT noBepxHoOCTH
TEII000MEHa.

TennonpoBoaHOCTh. Pacyer TEIUIOBBIX MOTOKOB H
npodwiiell TemmepaTyp TNpU IEPEHOCE TEeIIOTHI
TEIUIONPOBOAHOCTBIO ~ 4Yepe3  OAHOCIOWHBIE U
MHOTOCJIONHBIE TUIOCKHUE CTEHKH.

Pacuer ko3ddunmenta Temuonepenaud  uepes
ypaBHEHUE aJJIUTUBHOCTH TEPMHUUECKHUX
COINPOTHUBJICHUIA.

OpHUEHTUPOBOYHBIH W IOBEPOYHBIH  pacyer
TEIUIOOOMEHHUKOB  JUIsl  IPOLIECCOB  IO/0TPEBa,
OXJIQXKJICHUS, KOHJICHCAIIUN U UCIIApEHHUS.
KonrtpomnbHas paboTta 1o Ternioo0MeHHbIM
nporeccam.

Crioco0sb! BeIpaxkeHUs cocTaBa (pa3. PaBHoBecHBIE
KOHIEHTpaluu. 3akoH ['eHpu.

Hanpasnenue macconepenaun. [loctpoenne
pabouMX U paBHOBECHBIX JIMHUN Ha pUMeEpe
nporiecca abcopOuuu. [IBrxkymas cuina
MacconepenayH.

MarepuanbHblii OanaHc npouecca abCOpOIUH.
Pacuyer pacxo/10B OTJIOTUTENS U HHEPTHOTO
HOCHUTENS. MUHUMAaIbHBINA PACXOJ] IOTJIIOTUTEIS.
PacueT BBICOTBI MaCCOOOMEHHBIX aNIMapaToB ¢
HEeNpPEephIBHBIM KOHTAKTOM (ha3.

Pacuet k03¢ ¢uIeHTOB MaccoOTAauu 1
Maccornepenadi. AJIUTUBHOCTb JU( (G Y3UOHHBIX
COITPOTUBIICHUIA.

Pacuyer BbICOTHI MacCCOOOMEHHBIX arIapaToB CO
CTYNEHYATHIM KOHTaKTOM ¢a3. DPPEeKTUBHOCTD
cTyrnenu no Mapdpu.

KonrtpomnbHas paboTa 1o 0CHOBaM MaccorepeiadH.
Pextuduxanms Ounapusix cMeceii. PaBHoBecHbIE
naHHble. OTHOCUTENBHAS JI€Ty4eCcTh. MaTepuanbHbIi
OanaHc.

HenpepbiBHas pexkTudukanus ABYXKOMIOHEHTHBIX
cmeceil. MuHumanbHoe u pabouee (¢rermMoBoe
YUCI0. YpaBHEHUS PaOOUMX JIMHHUM.

TenuoBoit Oananc peKTUPUKALNOHHON KOJIOHHBI.
TennoBble Harpy3KH HCTIApUTENA U AedaermaTopa.
Omnpenenenue OCHOBHBIX pa3zMepoB
PEKTH(PUKALIMOHHON KOJIOHHBI C HENpPEPBIBHBIM U
CTYNEHUYATHIM KOHTAaKTOM (a3.
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5 21 3 KomTpomsaas pabora o pexmbaranan. 5

28 4 Paspnenenne rereporeHHsIX cucreM. MarepuanbHbIN 2
OanaHc. Pacuer pacxoJ0B IOTOKOB.

29 4 Ocaxenue. DIeMEHThI pacueTa anmnapaToB JUIs 2
OCAKICHMUSL.

30 4 OneMEHTHI THIPOJUHAMUKHN HEMOBUKHBIX 2
3EPHUCTBIX CJIOEB U IICEBIO0KIKECHNUE.

31 4 OunpTpoBaHKUE. IJIEMEHTHI pacyueTa 2
(GWIBTPOBAJIbHBIX aNIapaToB.

6.2. JlabopaTopHble 3aHATHS.
JIaGopaTOpHBIN TPAKTUKYM O AUCIHUILIMHE HE MPEyCMOTPEH.

7. CAMOCTOSATEJIBHASA PABOTA.

Paboueit nporpammoii nucuuiuinsbl «IIporeccel U anmaparbl XUMUYECKOW TEXHOJIOTUN»
pelycCMOTPEHa caMOCTOsITeNIbHas paboTa cTyaeHTa OakanaBpuara B oobeme 80 9 mmtoc 35,6 9
(moxroroBka K sk3ameny) B 5 cemectpe u 80 u mmoc 35,6 4 (moAroroBka K 3K3amMeHy) B 6
cemectpe. CamocTosTenbHas paboTa MPOBOAUTCS C IENIbI0 YIITYOJIeHUs 3HAHUH MO JUCIUILTHHE
U TIPETyCMaTPHUBACT:

—  O3HAaKOMIIEHHE U MPOPabOTKY PEKOMEHJAOBAHHON JIUTEPATYyphl, paboTy C JIEKTPOHHO-
OMOMMOTEYHBIMH CUCTEMaMHM, BKIIIOUas TEPEBOJBI MyONMKAIMH W3 HAYYHBIX JKYPHAJIOB,
muTHpYyeMbIX B Oazax Scopus, WebofScience, Chemical Abstracts, PUHII;

—  TIOCEUICHHE OTPACIICBBIX BHICTABOK U CEMUHAPOB;

— yuacrue B ceMuHapax PXTY um. M. MenneneeBa 1o teMaTuke JUCLUIUIMHBI;

—  BBINOJHCHHUE JTOMAINTHUX 33JJaHUH 110 TEMATHKE TUCITUTUIHHEI;

—  TOJTOTOBKY K BBIIOJHEHUIO KOHTPOJBHBIX pa0OT MO MaTepHany JEKIIMOHHOTO Kypca;

— TOJTOTOBKY K cJIade dK3aMeHa.

[InanupoBaHue BpEeMEHH HA CAMOCTOATEIbHYIO padoTy, HEOOXOJWMOTO Ha H3y4eHUE
JTUCITUIUIMHBI, CTYACHTaM JIydllle BCEro OCYIIECTBISATh HA BECh TEPHOJ HW3YYCHUS,
npelycMaTpuBasi IPU STOM PETyISIpHOE MOBTOPEHHE MPOMIEHHOTr0 Marepuana. Marepuai,
3aKOHCIICKTHPOBAHHBIA Ha JIEKIHUSIX, HEOOXOAMMO PETYJSPHO JOIMOJHATH CBEICHUSMHU U3
JUTEpaTypHBIX HCTOYHHKOB, TMPEACTAaBIEHHBIX B paboueit mnporpamme. Ilpu pabore c
YKa3aHHBIMH HMCTOYHHKAMH PEKOMEHIYETCS COCTaBIATh KPATKUH KOHCIEKT Marepuayia, C
00s13aTenbHBIM (PUKCHpOBaHUEM OMOIHOTrpaduIecKuX JaHHBIX HCTOYHUKA.

8. MIPUMEPBI OLIEHOYHBIX CPEJCTB JJIs1 KOHTPOJISI OCBOEHUS
JTUCUMIIIAHDIL

OreHOYHBIE CpelcTBa JJIsi KOHTPOJISL IO OCBOCHMIO Marepuana Pasmena 1 BrimouaroT B
ce0s OLICHKY 3a JoMalllHee 331aHue (MakcuManbHas oneHka 10 6ayioB) M KOHTPOJIbHYIO paboTy
(makcumainpHast orenka 20 OamioB). Kontpoms mo Pasmeny 2 Taxke mpoBOguTCsS B Gopme
JIOMAIlIHero 3ajaHus (MakcuManbHas orneHka 10 06amwioB) W KOHTPOJNBHOH  pabOThI
(MakcumaibHas orieHka 20 6amtoB). ITOrOBEI KOHTPOJIH 1O pa3aenaM 1, 2 mpoBOIUTCS B BUjIE
yCTHOTO 3K3aMeHa (5 cemectp).

OreHOUHBIE CpelcTBa JJIsi KOHTPOJISL IO OCBOCHHIO Marepuana Pazmena 3 BKIIOUYArOT B
ce0s gomainHee 3aaaHue (MakcumanbpHas oueHka 10 OamnoB) M 2 KOHTPOJIbHBIE PAOOTHI
(MakcumainbHas oreHka 20 6ayioB 3a Kaxyro padoty). Kontposis mo Paszneny 4 nmpousBoauTcst
B BHUJC OILICHKH 3a JoMalriHee 3amanue (MakcumanbHo 10 GaioB). MTOTOBBIN KOHTPOJb IO
Pasnenam 3, 4 mpoBoaKTCS B BHJIE YCTHOTO 9k3ameHa (6 cemecTp).

8.1. [IpumepHas TeMaTHKa pedepaTHBHO-AHAJIUTHYECKON PadOThI
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PedeparuBHo-ananuTHyeckast paboTa no AUCUUIUIMHE HE IPEIYCMOTpPEHA.

8.2. [Ipumepsl fOMAIIHUX 32JaAHUH.

Homamnee 3aganue Nel o teme «Pacd€T miIOTHOCTH U BA3KOCTH JKUJKOCTEH M mapoB». Pazaen
1. MakcumainbHas oreHka — 1 0aur.

B cMmecurens 3a wac moctymaer OeH301 B KoiuuecTBe 15T, Tomyonm B KoimuectBe 12T m
xyopben3on B konmdectBe 10 1. [lamee kuikas cMech HampaBisieTcsi B TEIUIOOOMEHHBIH
anmapar, TrAe MPOUCXOAUT e€ TMOJHOe WCImapeHue. ATMOC(EepHOEe ITaBICHHE COCTaBISET
745 mm pr. CT.

Ornpenenure:

1) MI0THOCTH M BA3KOCTH JKUAKOU cMecH, eciu e€ temmeparypa cocrasister 30 °C (0,5 6amna);
2) INIOTHOCT, M BS3KOCTh MMApoBOM cMmecu, ecinu e Temmeparypa coctaBimser 140 °C, a
u30bITouHOE naBienue cocrasisiet 0,2 kre/cm? (0,5 Gaa).

Jomamnnee 3amanue Ne2 mo teme «Pacdé€r ckopocTH moToKa B TpyOe U 1moa00p TpyOOIpoBOIay.
Pasnen 1. MakcumanbHas orenka — 1,5 Oamna.

[To Tpybe mmamerpom 14x3 MM nBukercs Kuakuid aHuwinuH B koimudectBe 0,4 1/4, ero
temneparypa cocrapisier 60 °C. Jlanee KUIKOCTh MOCTYMAaeT B UCHAPUTENb, IOCIE KOTOPOTO
MapOBON MOTOK JIBMXKETCS C TEM YK€ MACCOBBIM PACXOJOM IO TpyOe OONbIIero AuaMeTpa IMpH
HOpPMaJIbHOM aTMOochEepHOM [aBJICHHM U TEMIIepaType, COOTBETCTBYIOILICH TeMIeparype
KHIICHUS KUJIKOCTH.

Onpenenure:

1) ckopocTh MOTOKA KUAKOCTH B TpyOomnposoe (0,5 6ama);

2) nmoabepuTe TuaMeTp TpyoonpoBoa i MoToka HackieHnoro mapa (0,5 6amra);

3) moxgbepute auaMerp TpyOOHpPOBOAA, AJs MOTOKA KHIKOCTH, €CIM €€ MacCOBBI pacxojn
Bo3pactér Brpoe (0,5 6amna).

Homamnee 3amanue Ne3 mo teme «Pacd€r ruapaBinyueckoro COMPOTUBICHHS TPYyOOIPOBOIAN.
Pasgen 1. MakcuManbsHas oneHka — 2,5 6ama.

I[To TpybonpoBoay MHOM 35 M U 1uameTpoM 14%3 MM U3 MOHTEXKIO B 3aKPBITYIO EMKOCTb MpU
temneparype 50 °C nepekaunBaeTcs )KUIKOCTh (aHWIMH). Pacxox skuakoctu cocrasmnsiet 0,5 1/4.
TpyOomnpoBoa ruipaBaudecku riaaakuid. Beicota mogbema sxuakocta 10 m.

Ha tpyGomnpoBo/ie yCTaHOBJIECHBI:

nuadparma ¢ 1uaMeTpom oTBepeTus 4,23 MM,

MOBOPOTHI (OTBOJBI) IO/ TPSIMBIM YIJIOM C OTHOCHUTEIFHBIM DPAagycoM 3akpyrieHuss 1 B
KoJM4ecTBe 6 IIT.,

HOPMAJIBHBIN BEHTHUJIb.

Onpenenure:

1) koaddurrent ruapasianyeckoro Tperus (koaddunuent Japcn) (0,8 6amna);

2) cymMmMy K02 GUIHEHTOB MeCTHBIX conpoTtuBienuii (0,7 6amna);

3) ruapasiarueckoe conpoTuBienue Tpydomnpososa (I1a) (0,5 6amna);

4) u30BITOYHOE JaBICHHWE B MOHTEXKY, €CIM JaBJIeHWE B BepxHeid Emkoctu 1,9 ata, a
atmocdepnroe aasnerue 746 mm. pt. cT. (0,5 Gamna).

Homamaee 3amanme Ned4 mo teme «Pacu€r mombop meHTpoOexHOro Hacoca». Pazgem 1.
MaxkcuManbsHas olleHKa — 5 0aJlIoB.

LleHTpOOEKHBI HAcOC MOAAET OPraHUYECKYIO KUAKOCTh (AHHJIMH) U3 OTKPBITOW EMKOCTH B
HanopHbIA Oak, Haxomsmuiics Boime Ha 10 M. Pacxon xuakoctu cocrasisier 6 /4. HamopHbrit
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0ak HaxoaWTCs MOJ a0COMIOTHBIM JaBieHueM 2,1 krc/cm?. ATMocdepHOe TaBiIeHNUEe COCTABISIET
741 mm. pt. cT., Temmeparypa 40 °C. TpaHCHOPTHPOBKA IKHJIKOCTH OCYIIECTBIISICTCS IO
CTaJIbHOMY TPYOOIIPOBOJy C HE3HAUUTEIILHOW KOppo3uel. BcackiBaromuii TpyOOIpoOBO HMEET
auaMetp 56%3,5 MM u qunHy 8 M, HarHeTaTeNbHBIH TPyOOrpoBoa nuamerp 38X2 MM U JUTMHY
20 M. CyMMa MECTHBIX COINPOTHBIICHHH BCACBhIBAIOIIECTO TpyOOIpoBoaa 6,5, HarHerateaIbHOTO
TpyOompoBoaa 26,5.

Onpenenure:

1) moTepu Hamopa BO BCAChIBAIOIIEM M HarHETaTEIbHOM TpyOoIpoBoaax (1 6amn);

2) Harmop Hacoca, HeoOXOIUMBIH J1JIs1 paboThI Ha JaHHYO ceTh (1 6a);

3) MakCHMaJIbHYIO BBICOTY BCACBIBAIOIICH JIMHUHU, €CIIM YUCIO OOOpOTOB pabouero kojeca
reHTpooesknoro Hacoca 2900 06/mun (1 6amn);

4) MapKy Hacoca, NpH 3aJJaHHOH MPOM3BOJUTEIILHOCTH 00ECIICYMBAIOLICTO HAMOP, JOCTATOYHBIN
JUTsE pabOThI Ha IAaHHYIO CETh, U TIPU 3TOM UMEIOIIETO HAMMEHBIITYI0 MOITHOCTh M3 BCEX HACOCOB,
MOIXOSIIHX st faHHo# cetH (1 6amn);

5) MOIITHOCTh HAacoca MO MOIIHOCTH THIPABINYECKONW CETH, CPaBHHB €€ CO CIIPABOYHBIM
sHayeHueM (1 Oan).

Jomamnee 3amanue NeS5 no teme «OpUEHTHUPOBOUHBIM PAcUET TEINIOOOMEHHBIX alapaToBy.
Pasnen 2. MakcumanbHas OnleHKa — 2 Oajuia.

B 0aHOX0M0BOM KOXYXOTpyO4aToM TEIJIOOOMEHHHMKE MPOU3BOIUTCS OXJaxaeHue 45 1/4
OpPTaHWYECKON JKUIKOCTH (QHWJIWH) OT HadaiabHOW Temmeparypoir 163 °C 1o KoHeyHOU
temneparypbl 53 °C. OxuaxaeHue NpPOU3BOAMTCS BOJOH, TNoOCTymawiied B TpyOHOE
IPOCTPAHCTBO TEIUIOOOMEHHHMKAa ¢ HadanbHOW Temmeparypoil 20°C u mokuparomei
TerI000MEHHUK ¢ KoHeyHOoW Ttemmeparypoir 32 °C. IloTepu Temyia B OKPYXAIOIIYIO Cpexy
coctaBmstoT 9 % OT TermnoBol HArpy3KH TEIIOOOMEHHOTO arnmapara.

Onpenenure:

1) TerutoByro Harpy3ky termnooomennuka (0,6 6amna);

2) cpenHIo ABMKYIIY0 cruiy Terstonepenayn (0,8 6amna);

3) opueHTHPOBOYHYIO OBEPXHOCTH Terutonepenayun (0,6 6ama).

HomamHee 3amanue Ne6 mo Teme «lloBepouHbINt pacu€T IUIACTUHYATOTO XOJOIWUIHHHUKA.
Pasnen 2. MakcuManbHas oneHka — 4 oayuia.

B niiactuH4aToM TemIo0OMEHHUKE MTPOU3BOIUTCS OXJaKAeHUe /1 T/4 opraHM4ecKon KUAKOCTU
(6ensom) ot 75 °C no 35 °C. B kauecTBe XJjajareHTa UCHOJIb3yeTcs BOJa, HarpeBarouiascs OT
21 °C no 30 °C. TeruoBsIMU TIOTEPSMHU TIpeHEOpeus. [lmacTHHYATHIN TEIIIOOOMEHHUK COOpaH U3
136 mnactuH twiomaneto 0,6 M? kaxmas. TemmareHT IBMXKETCS MO JBYXITAKETHOW CXeMe,
XJIAJATeHT - 10 OJIHONAKETHOW cXeMe. BBIMONHUTH MOBEPOYHBIH PacdéT TEIUIOOOMEHHUKA U
ornpenenuTh K03 duimenT 3amnaca TerI000MeHHHKA IO TOBEPXHOCTH TEIUIONEepeaadH.

JomammHee 3amanue Ne7 mo teme «[loBepouHBIil pacuéT KOXKYXOTPyOUaTOTO XOIOIMIBHUKAY.
Pasgen 2. MakcuManbHas oneHka — 4 o6aia.

BBITIOTHUTE TTOBEPOYHBIH pacdyéT BEPTHKAIBHOTO KOXYXOTpyO4YaTOro TOJOTpEBATelsd, B
KOTOPOM INpou3BoauTcs HarpeB 137 1/4 oprannyeckoit xuakoctu (6enzon) ot 22 °C o 56 °C. B
Ka4eCTBE TEIUIAreHTa MCIOJIb3YeTCS HACHIIICHHBINH BOISHOW Iap, MOJAIONIUICS B MEKTPYOHOE
MPOCTPAHCTBO TEIUIOOOMEHHUKA TMOJ M30BITOUHBIM JaBleHUEM 5 Krc/cm?.  ATtmocdepHoe
naBieHue 765 M pt. cr. TermoBeiME TTOTEpsiMU TIpeHeOpeub. [Ipu pacuére ydecTb 3arpsi3HEHUS
CTCHOK TPYO TETI00OMEHHUKA.

XapaKTepUCTUKU TETNIOOOMEHHHKA:

riomaab moBepxHoctu Aro= 40 m?,

nuametp koxxyxa D = 600 mm,
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auaMeTp Tpyo @ = 25%2 mmM,
yucio xomos k =1,

gucio Tpyo N = 257,

uHa Tpy6 L = 2 m.

JomamHee 3amanue Ne§ mo Teme «MarepuasibHBI OalaHC W ABWXKYIIAS CHJIa TIpolecca
abcopOmumy. Paznen 3. MakcumanbHas orieHka — 4 Gasia.

B abcopbep moctymaer 50000 m3/4 (B pacuére Ha HOpMaJbHBIC YCJIOBHS) Ta30BOM CMECH,
conmepxkamieit 25 % 06. abcopOarta (yrieKuciblii ra3) B WHEPTHOM HocHTene (BOIOPON).
AOGcopbep opomraeTcss XUIKUM adbcopOeHToM (MeTaHoi). CTErneHb MOTJIOMICHHUS COCTABIISICT
0,77. Tlpomecc abGcopOrimu mnpoucxomuT mpu paBienun 3 MIla u Ttemmeparype -36 °C.
Hecopbrus mpomusBoautcst copocom napinenus 1o 0,0981 MIla mpu Ttemmeparype -26 °C.
AOGCOpOeHT 1mociie pereHepanuy BHOBb Monaéres B abcopOep mpu KOHIEHTparuu abcopOTHBa,
COOTBETCTBYIOIIEH paBHOBECHOMY cocTaBy B necopOepe. Koaddunment n3bbiTka morioTures
1,5.

Onpenenure:

1) MOJIBHBIH pacxoj HHEpTa, MOJSPHBIA Mex(pa3Hbli MOTOK abCOpOTHBAa U COJEpPIKAHUEC
abcop0ara B BEIXOZsIIEM razoBoM motoke (1 6amn);

2) cojepkaHue adcopOTHBA BO BXOMSAIIEM M B BBIXOJSIIEM ITOTOKE KHIKOCTH, MOJIHBIA PacXojl
abcopOenra (1 6amn);

3) YuCIO eMHMIL IIepeHOca U ABIKYIIYIO CHITY ITPOIecca MacCcomepeauu 10 ra30BOi U KHUIKON
dazam (1 6amn);

4) noctpouts rpaduku padoueii u paBHoBecHOU JmHMK (1 Gawr).

JHomarnee 3amanue Ne9 mo teme «Pacuér nuamerpa W BBICOTHI HAcaJO0YHOW aOCOPOIMOHHOM
KOJIOHHBI». Pazzmen 3. MakcumalibHag olieHKa — 2 Oajuia.

B nHacamounoii abcopOrmonHoi kojonHe mpu Temmeparype 15°C u nmaBinenwm 0,4 Mlla
npousBoautcst ounctka 20000 M*/u  (pacxon mpuBEAEH K H.y.) TPUPOAHOTO rasa oOT
comepxamierocs B HEM aumokcunaa yrieponaa. OpolieHwe KOJOHHBI TPOW3BOIUTCS BOJIHBIM
pPacTBOPOM JMITAaHOJIAMUHA.

CopepxaHue TUOKCHAa yriiepoja B mpupogHoM raze 3 % 00., crenenp moriomeHust 92 %.
Koadduuuent uzbdpitka nornorutens 1,28. Coaep:kaHue AUOKCUAA yriepoja B abcopOeHTe,
MOCTYMAIONIeM Ha OpOIIEHWE KOJOHHBI, cocTaBisieT 21/n1. PaBHOoBecme B abcopOepe
onuceiBaeTcs ypaBHeHueM Y *=0,0278-X.

Hacanka aGcopOIMOHHON KOJIOHHBI HEYMOPSAOYECHHAs, COCTOSIIAs W3 KEePaMHYECKHX KOJIeI]
Pammra pazmepom 50x50x5 mm. Koaddurnment cmaunBaemoctu Hacaaku 84 %.

KoadurmenTt maccootnaun B )KUAKOH (aze 3 kMoyb/(M? 4), B Ta30BoH (a3e 5 kMoyb/(M? 9).
MonsipHast Macca HHepTa (IpUpoaAHOro rasa) 18 xr/kmosnsb.

MonsipHasi Macca OrJIOTUTENIS (BOJIHOTO pacTBOpa AudTaHoiaMuHa) 19,6 Kr/KMOJTb.

[TnotHOCTh mornmotutens 1015 kr/m>.

Bsaskocts mornorurens 1,27 mlla-c.

Onpenenure:

- muameTp (1 6amn);

- BbIcOTY (1 Oan)

a0bCOpOITMOHHON KOJIOHHBI.

Homamaee 3amanme NelO) mo Teme «Pacuér HacamodHOW pPEKTU(DHUKAITMOHHOW KOJOHHBIY.
Pasnen 3. MakcumanbHas olieHka — 4 Oayuia.

B nacanouHo# pekTH(UKAMOHHON KOJIOHHE TPOU3BOAUTCS paszaeneHue 18 1/u OunapHoii cmecu
OCH301 - TOJYyOJ, COJEpXaHWE HHU3KOKHUIIAIIErOo KOMIIOHEHTa B Kkotopoi 35 % macc.
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[Tomygaembrii auctriaT coxepxkuT 90 % Macc. HU3KOKHUIIAIIETO KOMIIOHEHTa, a KyOoBas
KUIKOCTE 2 % Macc. HU3KOKHUITAIIETO KOMIIOHEHTA.

Onpenenure:

1) MaccoBbIit pacxo AUCTUILIATA U KyOoBo# sxuakoctu (0,5 Oasa);

2) MUHUMaJIbHOE (hIIerMOBOE YKCIO M (DJIETMOBOE YHCIIO, eClid KOd((UIHEHT H30bITKa (IIerMbl
1,57 (0,5 6amna);

3) ypaBHenus pabounx nunwuii (0,5 6amna);

4) TemIOBYIO HArpy3Ky JeduierMaropa U pacxoj OXJIaXIaroIIel BObl, €CJIM OHA HArPEBACTCS OT
18 °C mo 25 °C (0,5 6amna);

5) TEIIOBYI0 HArpy3Ky KHUILSITHJIbHHKA U PacXo]l IPEIOIIero mapa, eClid ero aaBiicHue 4 Kre/cm?
(0,5 6amna);

6) auaMeTp peKTHU(PUKAIIMOHHON KOJIOHHBI, €CJIM KOJOHHA 3aIll0JHCHA BHABaJ KoJibllaMu Parura
pasmepom 25x25%3 mm (0,5 6amna);

7) 4KCII0 SIMHUIL IEPEeHOCca I BepXHEH 1 HikHel yacteil kool (0,5 Oanna);

8) BBICOTY KOJIOHHBI, €CITM BBICOTA €IMHHUIIBI MEpeHOca IS BEpXHeW 4yacT KOJOHHBI 1,14,
BBICOTA CAMHUIIBI IIEpEeHOCca IS HIKHEH Yactu kKojouusl 1,93 (0,5 6amra).

JowmamrHee 3amanue Nell mo Teme «Ocaxnenue». Pasnen 4. MakcumanbHas onieHka — 3 Oasnia.

[MunuHaprYecKUil HENpepbIBHOACUCTBYIOUINI I'PeOKOBBIM OTCTOMHMK C IHOBEPXHOCTBIO
ocaxnenns 10 m? ucnone3ytoT ans pasgenenus npu 30 °C 10 T/4 BomHO#M cycmneH3uw,
conepskamieit 10 % macc. kBapua (crecaénnoe ocaxaenue). OcserienHas Boga conepxxut 0,1 %
Macc. KBaplia, a 0caJiok uMeeT BiaxkHocTh 40 % macc.

[IpuHATH, YTO OCaXKICHHE MPOMCXOIUT B JIAMUHAPHOW OOJIACTH, MPOBEPUB CIIPABEIIHBOCTD
3TOrO JAOMYIIEHUS B X0/€ pacuéra (oTKIOHEHHEM (OPMBI 4acTHUIl OT cheprueckoil mpeHeOpeun)
(1 6amn).

KakoB MUHUMAITBHBII pa3Mep 4acTHIl KBaplia, oceAaonmx B orcToitnuke (1 6amm)?

N300pa3uth cxemy ycTpoiicTa anmapata (1 6amr).

JomamHee 3ananue Nel2 mo Teme «/IBrkeHue >KMIKOCTEH M Ta30B uepe3 3€PHUCTHIE CIIOW».
Pasgen 4. MakcumaspHas orenka — 4 oamna.

B BepTuKanbHBIM HUIMHAPUYECKUN ammapaT auameTpoMm 1,4 M Ha CEeTKy 3achlillaH 3€pHUCTHIN
cioit ancopOenTa BoicoToit 0,4 M. CpenHuil TuameTp yacTuIl €iosi 2 MM, IUIOTHOCTb 3TUX YaCTHI
800 kr/m>, axTop (OPMBI I HUX MOXKET OBITH NPUHAT paBHBIM 0,8, a TIOPO3HOCTH CIIOSA B
HETIO/IBIKHOM cocTosHMM cocTtaiser 0,4. Uepes cioif Heo6xoamMo mpomyckats 2,5 m/c
BO3AyXa (¢ mempto ero ocymku) c Temmeparypoil 20 °C mpu HOpMaJbHOM aTMOC(HEPHOM
NaBJieHUH. V3MEHEHWeM IIOTHOCTH BO3/yXa NpU TPOXOXKIECHHH €ro dYepe3 CIOH MOXKHO
npeHeOpeub. B KakoM cocTOSHUM OyAeT HaxXxOIUTCS CJIOM M KaKOBO €ro THIPaBIMUYECKOE
COIIPOTHBIICHUE IS JIBYX CITy4aeB:

1) BO31yX MPOXOHUT Yepe3 ClIoi CHU3Y BBepX (2 Oasa);

2) cBepxy BHH3 (2 Oamnna).

Homamrnee 3amanne Nel3 mo teme «®unbTpoBanuey. Pazmen 4. MakcumanbHasi olleHKa — 3
Oaia.

Ha pamHom ¢unbtp-nipecce Tpedyercsi (puiabTpoBaTh BOJHYIO CYCIIEH3HIO, MOJABAaEMYIO O]
nasnennem 0,5 atu mpu Temmeparype 20 °C, ¢ momydenmem 10 M° ¢unpTparta 3a momdaca.
OnbITHOE (UILTPOBAHME JAHHON CYCIIEH3UM Ha 1ab0paTOpHOM (GUIbTpe MoBepXHOCThio 0,1 M2,
IPOBEIEHHOE C HCIOIb30BAaHUEM TOH k€ (WIBTPOBAIBHOM INEPEropoJKH U IPU TOM Ke
nepenaje JaBlICHUs, YTO U B IIPOMBIIUIEHHBIX YCIOBMSX, JAJIO cleayroume pesyiabrarsl: 4,17
nutpa ¢uiabTpara nmoiaydanoch 3a 0,058 gaca, a 11,14 nmurpa — 3a 0,35 gaca.

Ornpenenurs:
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1) HeoOXOAMMYIO MIOBEPXHOCTH (PHIBTPOBAHUS MPOMBIILICHHOTO puabTpa (1,5 6ama);
2) conpoTuBieHUe GUIBTpOBaIBHOM Neperopoaku (1,5 6anna).

8.3. [IpuMepbl KOHTPOJIBLHBIX BOMPOCOB /IS TEKYIEro KOHTPOJIsi OCBOCHH S TUCIUIIHHBI.
1. KonTtponbsHas padora Nel mo ruapoauHamuke. Pazaen 1. MakcumanbsHas oreHka - 20 6amios.

LlenTpoOeKHBI HACOC MOAAET OPraHUYECKYIO JKUAKOCTh (QHWJIMH) U3 OTKPBITOW EMKOCTH B
HaIOPHBIA Oak, Haxosuics Beie Ha 2 M. Pacxon skunkoctu coctasiser 0,5 1/4. HamopHsrii
0ak HaxomuTcs mOJ M30BITOUYHBIM aaBieHueM 1,8 atn. ATmocdepHoe naBIEHHE COCTaBISICT
741 mwm. pr. cT., Temmneparypa 40 °C. BcacwiBaronuii TpyoonpoBoj umeeT auamerp 20%2,5 MM u
JUIMHY 5 M, HarHeTaTeNnpHBIH TpyOompoBoa auamerp 14x3 mm u mnuay 8 M. Koadduuument
ruapaBiIrueckoro Tpenus (koddduiment lapcu) mpuHATE JUIsl 000MX TPYOOTPOBOOB PaBHBIM
0,06. Cymma MeCTHBIX CONPOTHUBICHHMI BCACBIBAIOWIETO TpyOompoBoaa 6,5, HarHeTaTenbHOTO
TpyOorpoBoaa 37.

Onpenenure:

1) motepu Hamopa BO BCACBIBAIOIIEM M HarHeTaTeIbHOM TpyOoIpoBoaax (7 6asuioB);

2) Harmop Hacoca, He0OXOIUMbIH JIJIs1 pabOThI HA JaHHYIO ceTh (6 6ayIoB);

3) MakCUMaJIbHYIO BBICOTY BCACBHIBAIOIICH JIMHUH, €CJIM YUCIO OOOPOTOB pabodero Koseca
nentpodexxnoro Hacoca 2900 06/mMuH (7 6asioB).

2. KourponbHas padora Ne2 o TemnoooMeHHbIM mporeccam. Paszaen 2. MakcuManbHas OlieHKa
—20 0annos.

BeinmonHuTe 1NOBEpPOYHBIM pacyéT BEPTHKAIBHOIO KOXXYXOTpPyOuaTOro mojorpeBareis, B
KOTOPOM IPOH3BOIUTCS HarpeB 124 1/4 opranmdeckoii sxuakoctu (meranon) ot 20 °C mo 58 °C.
JUiss HarpeBaHUsl MCIIOJIb3YeTCS HACBIIIEHHBIH BOJISHOW map, MOAAIOLIMICI B MEXTpyOHOE
NPOCTPAHCTBO TEIUIOOOMEHHHMKA 10/ W30BITOYHBIM JaBIeHHEM 2 Krc/cM?.  ATMocdepHoe
nasiieHue 745 mm pt. 1. TennoBbiMH noTepssMU npeHeOpeus. [Ipu pacuére yuecTb 3arpsi3HEHUs
CTEHOK TPYyO TEeTI000MEHHUKA.

XapaKkTepUCTUKU TETNIOOOMEHHHKA!

[Tnomane moBepxHoctu A = 61 M?, muamerp koxkyxa D = 600 mm, muuaa Tpyo L = 3 M,

auametp Tpyo 25x2 mm, unciio xoa0B K = 1, gucio tpyo N = 257

3. Konrtposbnas padora Ne3 o ocHoBaM Macconiepenauu. Pasnen 3. MakcumanbHas OIICHKA —
20 OGamos.

B HempepbiBHO neHCTBYIOIEM HacaJoyHOM abOcopOepe MpPOU3BOAUTCS YJAaBIMBAHHUE I1apOB
OeH30/1a W3 TAapOBO3IYIIHONH CMECH YHCTHIM COJSIPOBBIM MAaciIOM TIIPH  CJIEIYFOIINX
YCIIOBHSAX:

1) TIpoussoautensHOCTH abcopOepa 1000 M>/4 mapoBo3ayNIHOH cMecH;

2) Jasnenue B abcopbepe 760 mm pT. cT, Temneparypa 30°C;

3) Coneprxanue 6eH301a B Mcx01HOM cMmecu 5% 00.;

4) YnasnmuBaetrcst 80% mocrymaroriero B abcopoep O6eH3ona;

5) Konnentpanust OeH301a B BBITEKaromeM U3 abcopOepa macie coctaBiuser /5%, ot

PaBHOBECHOM ¢ KOHIIEHTPAILMEN BXOISIIErO ra3a ?T( =0,75- X* %) ;
6) Auamerp abcopbepa 1 m;
7) Hacanxka u3 koner Pamura 25%25x%3;
8) Koadpunuent cmaunBanus Hacanku 0,95;
9) Koadpunuent macconepenaun Ky = 0,7 kr 6eH30J1a/(M2-qac-1<r OCH301a/KT BO3/I.);
10) YpaBHeHHEe paBHOBECHOM JTHHUN ¥*=05% (OTHOCHTEIBHBIE MAaCCOBBIC JIOJIHN).
Onpenenurs:
1) Beicoty Hacanku (8 6amioB)

2) Pacxon mornorutens (8 6amios).
CocraButh cxemy anmapara (4 6amna).
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4. KontponbHas Ned pabora o pektudukanuu. Paznen 3. MakcumanbHas onenka - 20 6amios.

B pekTH(HUKAIMOHHYIO KOJIOHHY C CHUTYAThIMU IEPEIMBHBIMH TapejaKaMH IOCTyaeT Ha
pasneneHue OMHApHas cCMech OEH30JI-TOJYyOoJ, coaepkaHue OeHszoyia B kotopoir 35 % macc. B
mporecce pasfiesieHus mnoiydarr 3,6 T/4 auctuiuiira, conepxkamero 94 % macc. GeH3ona, u
KyOOBYIO KHIKOCTh, coiepxkaiiyto 94 % macc. tonyona. JlaBieHne B KOJOHHE HOPMAIBHOE
atmocheproe. OTHOCHUTENBHAS JIETYYECTh KOMIIOHEHTOB ITIOCTOSIHHA U paBHA 2,5.

Onpenenurs:

1) MaccoBbie pacxobl HCXOIHOU CMECH U Ky0OBO#t skuakocTH (4 6aa).

2) GiilerMOBOE  YHCIIO, HA#IA TMpeIBapUTEIbHO MHHHMAIbHOE (DJIErMOBOE YHCIO, |
BOCIOJIb30BaBIINCh Koppensuer xunmnenaa R=1,3-R . +0,3(4 6anna).

3) JlnameTp KOJOHHBI 10 € HUKHEMY CEUCHUIO, IPUHSAB TEMIIEPATYPy JKUAKOCTH U Mapa B TOM
ceyeHnu npubmsuTenbHo paBabiMu 110 °C (4 6amna).

4) BeicoTy KoJIOHHBI, eciii Tapenbyarbiii KIT/I komonusl cocTaBiseT 60%, a paccTosHue MEKITY
tapenkamu 0,5 m (4 6amia).

5) ITocTpouts paboure TMHUN PEKTU(DUKAITHOHHON KOJOHHEI (4 Oasa).

8.4. Bonipochl 1Jist HUTOrOBOr0 KOHTPOJISI OCBOEHUS TUCHMILUIMHBI (5 ceMecTp — 3K3aMeH, 6
ceMecTp — IK3aMeH).
MakcumaabHOe KOJIHuecTBO 6aiioB 3a 3k3ameH (5 cemectp) — 40 Gamios, 3a IK3aMeH
(6 cemectp) — 40 GamToB. DK3aMeHAIIMOHHBIC OMIIETHI COepPKaT 4 Bompoca.
1 Bompoc — 12 Gamnos, Bonpoc 2 — 8 Gamno, Bonpoc 3 — 8 Gasios, Bompoc 4 — 12
OaJioB.

8.4.1. IlpuMepbI KOHTPOJIbHBIX BOMPOCOB /1JIs1 HTOTOBOI'0 KOHTPOJISI 0CBOEHMSI
AMCUUILIMHBI (5 cemMecTp — IK3aMeH).
MakcumanbHOE KOJIMYECTBO OallIoB 3a dk3ameH — 40 6asios.

Paznen 1

1. BoiBoj ypaBHEHUs Hepa3pbIBHOCTU. Kakoil BUJI HIMEET 3TO ypaBHEHHE MPU CTALlUOHAPHOM
TCUCHUU HGC)KI/IMaeMOI\/’I cpemﬂ 158 HpI/I HeyCTaHOBI/IBHIeMCSI TCUCHUMU.

2. BreiBon ypaBHenuss HaBbe — CTokca nisi omHOMepHOro ABMKeHHs. KakoB Qusmueckwii
CMBICJI CJIaraeMbIx ?

3. [IpoBenute mogo0Hoe npeoOpa3oBaHue YpaBHEHUU Hasre-Ctoxkca TS

HEYCTAaHOBHBIIIETOCSI TEYEHHUSI C IOJyYeHUEM OOOOIIEHHBIX MEepeMEHHBIX (KpUTEpUEB
THJIpOAMHAMHUYECKOro moaodous). KakoB oOmmii BHJ KPUTEPUAIBHOTO YpaBHEHMS
NPUMEHUTEIBHO K 3aJaue ONpesesieHus: moTephb Haropa (napineHus)? Ou3nyeckuil cMbICIT
KPUTEPHEB 110100U .

4.  IlpeobpazoBanue ypaBHeHUil HaBbe — Ctokca 11 mokosimieiics xuakoctu. Kak monydnts
ypaBHEHHUs Dilliepa, OCHOBHOE YPAaBHEHHE I'MIPOCTATUKH.

5.  BoBox nuddepennumanbHbIX ypaBHEHUHN Diiniepa 17 Te4eHUs UAeaTbHOM KUIKOCTH. Yem
OTJIMYAETCS UACAIbHAS )KUJIKOCTh OT PEaJIbHOU?

6. BrBox muddepeHnnanbHbIX ypaBHEHUH Diliepa il paBHOBECHS KHIKOCTH.

7.  BoiBeguTe OCHOBHOE YpaBHEHHE THMAPOCTAaTHKH. Ha3o0BHTE MpakTHUeCKue MPUIIOKEHUS
3TOro ypaBHeHus. 3akoH [lackais.

8.  BrwIBox ypaBHEeHHs ISl paclpeieseHus CKOPOCTH MO paauycy TpyObl PpHU CTallMOHAPHOM
JJAMUHApPHOM TE€YEHHH.

9.  BrIBox ypaBHEHHs MOCTOSHCTBAa pacxoia i KaHaja (TpyOompoBoaa) C MEpeMEHHBIM
MIOTIEPEYHBIM CEUECHUEM.

10. BoBox ypaBHeHHs A pacueTa KOd(pQHUIMEHTa THAPABINYECKOTO TPEHHUS NpHU
JAMUHAPHOM JIBM)KEHUH KUAKOCTH B TpYO€ KPYIJIOro NOMEPEeYHOIo CEYEHHUS.

11. BweBox ypaBHeHus bepHymnum s uaeanbHOW kuakocTd. KakoB (u3wueckuii CMBICT
cllaraeMsIX 3TOro ypaBHeHus? lIpuBenure npumepsl NPaKTHYECKOTO UCIIOIb30BaHMS 3TOTO

24



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

ypaBHEHUs (M3MEPEHHUE PACX0/a).

BoiBog ypaBHeHust bepHymim ans uaeanbHOM KUAKOCTH. Onummmre 0coOEHHOCTH
JBWKEHUs peanbHOM xuakoctu. [IpuBenure BUI ypaBHeHUs bepHyinu [uisi peanbHOMR
KUIKOCTU. KakoB ero sHepreTH4ecKuii CMbICI?

Hanop nacoca, ero sHepreruueckuii cmbici. BbeiBon ¢dopMynbl ansi pacdera Hamopa
NPOCKTHPYEMOTO K YCTaHOBKE Hacoca. BwiBox Qopmynbl ans  pacuéra Hamopa
JEICTBYIOIIEro Hacoca (depe3 moKa3aHus MaHOMETPa U BaKyyMMETpa).

BriBoa hopmyniel st pacuera BBICOTHI BcachiBaHUS Hacoca. OT Kakux (akTOpOB 3aBHCUT
JOIyCTHMasi BbICOTa BcachiBaHUs HacocoB? OTBeT 000CHYHTE aHAnMM30M (QOPMYJIbI IS
pacueTa BbICOTbI BCAChIBaHMS.

3aKkoH BHYyTpeHHero TtpeHusi HbIOTOHa, mNpuBeIUTE €ro BUA C HEOOXOAMMBIMU
nosCHEeHUSIMH; JIMHAMUYeCKU 1 KHHEMaTHYECKUI KO (UITMEHTHI BA3KOCTH.

Yro Takoe ruApaBInYECKUil panyC U SKBUBAJIEHTHBIN quaMeTp? Pacuer 5KBUBaJIEHTHOTO
JMaMeTpa B KaHajle ¢ HEKPYIJIBIM IONepeyHbIM cedeHueM. [IpuBennre npuMepsl.
OxapakTepu3yiiTe JaMuHapHoe H TypOyneHTHoe TedeHus. OOIue XapaKTePUCTHKU
TypOysneHTHOrO TeueHus. M3o00pas3ure, MOSCHUTE M COMOCTaBbTE MPOQHIN CKOPOCTEH B
TpyOOIIpOBOJIE MPHU TYPOYJISHTHOM M JTaMHUHAPHOM PEXKUMAaX TEUEHUS KHUIAKOCTH.

Pacuer nuamerpa TpyOonpoBoja, BHIOOP pacueTHBIX CKOpPOCTEW IOTOKAa M INPUMEpPHBIE
YUCJICHHbIEC UX 3HAYEHUS JUIsl KalleJIbHBIX KUIKOCTEH, Ia30B, MapoB.

Onpenenenne TUapaBIMYECKOro CONPOTHUBIEHUS B TpyOompoBoaax M ammapaTtax. Kak
OTIpEeICIIAI0TCA MOTEPU HAopa Ha TPEHHE MPU JaAMUHAPHOM U TYpOyJIEHTHOM JBUKEHUN?
[lpuBeauTe M TMOSCHUTE TPaPUUECKYIO 3aBHCHMOCTb KOX(PQPHUIMEHTa THAPABINYECKOTO
TpeHHus OT Kpurepus PeilHonmbAca M IIEPOXOBATOCTH CTEHKH TPYOOIpPOBOAa TMpHU
Pa3IMYHBIX PEKUMAX TCUCHUS KUTKOCTH.

Uro Takoe «rHapaBiIHuecKas TIAAKOCTh» MPU TEUEHUU KUIKOCTEH Mo TpybompoBoaam?
KakoBbI yci10BHS, B KOTOPBIX OHA MPOSIBIISIETCS?

[TpuBenure ¢ HEOOXOAWMBIMH TMOSCHEHUSIMU pacYETHYIO (OpMYyITy Ui ONpeesieHus
MOTeph JaBleHUs (HAmopa) Mpy TEUCHUU KUAKOCTEH depe3 TpybompoBoabl U kaHaubl. (C
Y4e€TOM TPEHUS] M MECTHBIX conpoTuBieHuil.) IlpuHUMIBI HM3MepeHus ckopocTed u
pacxoJ0B JKUJAKOCTeH B TpyOONpoBOAAaxX, OCHOBAaHHBIE Ha OINpEAEICHHUU Iepenaja
JIABJICHUS.

N300pa3ute rpagueckd M COMOCTaBbTE 3aBUCHUMOCTH MEXIY HMPOM3BOIUTEIBLHOCTHIO U
HAIopOM LIEHTPOOEKHOT0 U MOPILIHEBOIO Hacoca.

XapakTepucTuka IEHTPOOEKHOI0 Hacoca W XapakTepucThka ceTu. [lokaxwurte, Kak
oTpeeNsieTCcsl Halop U MOIIHOCTh Hacoca Mpu padoTe ero Ha IaHHYIO CETh.

[Tonesnast u norpebiseMas MOIIHOCTh Hacoca. KoaduiueHTt noae3sHoro AeHCTBHs Hacoca
U €ro COCTaBJISIOUINE, MOSCHUTE (U3NYECKUN CMbICH Kaxkaoro u3 Hux. Ilpusenute c
HEOOXOUMBIMHU MOSICHEHUSIMH (POPMYITY JUIS pacueTa MOLTHOCTH JABUTATENs Hacoca.

Kak Binuser temmeparypa NepeKaudBaeMoOl JKUJIKOCTH Ha TPEACNbHYIO BBICOTY
BcaceiBaHusi HacocoB? OTBeT 00OCHyWTe aHamu3oM (OpMyNbl Uil pacdeTra BBICOTHI
BCACBhIBaHMS.

Kakue BbI 3HaeTe Hacockl oObeMHOro tuna? M3o0pasure cxemy ycTpoicTBa W OMMILUTE
JIEUCTBUE OJHOTO U3 HUX.

N300pa3ute cxemMy yCTpOWCTBAa M ONMIIMTE JEHCTBHE MOPIIHEBOI'O HAcCOCA, COMOCTaBUB
€ro ¢ HacoCaMu APYIuX THIIOB.

N300pa3ute cxeMy yCTpOHCTBa M ONUILUTE NEHCTBHE IUTYHXEPHOTO HACOCA, COMOCTABHB
€ro ¢ HacoCaMu APYIUX THUIIOB.

N300pa3ute cxemy yCTpOWCTBAa M ONUIIMTE JEHCTBUE IUIYH)XKEPHOTO HAcoca JBOWHOTO
JICUCTBUS, COITOCTABUB €0 C HACOCOM MTPOCTOTO JECHUCTBUA.

N300pa3ute cxemy yCTpOMCTBA W OMHIIUTE NEHCTBHE MEMOpaHHOTO (IuadparMoBOrO)
MOPIIHEBOT0 HACcOCa, HA3BaB 00JIACTH €r0 MPUMEHEHHUSI.

Hacocel 111 mepekaykd XMMHYECKM arpecCHBHBIX JKHAKOcTed. M3o0pasure cxemy
YCTPONCTBA U OMHUIITUTE ICUCTBUE OJTHOTO U3 HUX (TI0 BEIOOPY).
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33.

N300pa3ute cxeMy YCTpPOMCTBAa M ONUIINUTE JCHUCTBHE MOHTEXKIO, COIOCTABHB €ro C
HAcoCaMH JIPYTruX TUIIOB U Ha3BaB 00JaCTH MPUMEHEHHS.

34. MW3o6pasute cxeMy YCTpPOHCTBa M ONUIIMTE JACWCTBHE IIECTEPEHYATOro Hacoca,
COIIOCTaBUB €0 C HACOCAMM JIPYT'MX TUIIOB.

35. MUM3ob6pasute cxemy yCTpOHCTBA M OMUIIUTE JCHCTBHE LIEGHTPOOESKHOTO HACOCa, COIIOCTABUB
€ro C HacocaMH JIpyrux TUIIOB.

36. CormocTaBbTe JOCTOMHCTBA U HEJIOCTATKH LIEHTPOOEKHBIX U MOPIIHEBBIX HACOCOB, HAa3BaB
OCHOBHBIE 00JIACTH UX IPUMEHEHHUS.

37. MWN3ob6pazute cxeMy yCTpOHCTBA U OMUIIUTE ACHCTBUE OJHOCTYIIEHYATOr0 IIEHTPOOEKHOTO
HAacoca, COIIOCTaBUB €r0 C MHOTOCTYIIEHYAThIM LIEHTPOOEKHBIM HaCOCOM.

38. M300pa3ute cxemy YCTPOMCTBA W OINHUIIUTE JEUCTBUE OCEBOTO (IIPOIEIJIEPHOr0) HAcoca,
COIIOCTaBUB €0 C HACOCAMM JIPYI'MX TUIIOB.

Paznen 2

1. Tlorenmman nepeHoca 3Hepruu. BeIBo ypaBHEHUE IepeHoOca.

2. BwBog muddepeHansHOr0 ypaBHEHUs KOHBEKTUBHOTO Termnooomena dypoe-Kupxroda.
Bun ypaBHeHus Ui CTallMOHAPHOTO U HECTALIMOHAPHOT'O TEINIOOOMEHA.

3. llepenoc Ttemna KoHBeKUMEW. YpaBHeHue Teruoornaun. [lomoOHoe mpeoOpa3oBaHue
Qg QepeHaIbHOr0  ypaBHEHHsI KOHBEKTHBHOTO —TeruiooOmena @Dypbe-Kupxroda.
Kputepun ®@ypoe, Hyccenwra, [lekne, [Tpanaris.

4. BoBon muddepeHIaTbHOr0 YpaBHEHHUS TEIUIONPOBOAHOCTH JUISl YCTAHOBUBIIETOCS H
HEeyCcTaHOBUBIIIErocs mpoiiecca (u3 ypaBHeHus Oypne-Kupxroga). KakoBbl pazmepHOCTh 1
¢u3nveckuii cMpICT K03 (HUITMEHTA TETTIONPOBOIHOCTH?

5. BbIBoa ypaBHEHHS aJJUTHBHOCTH TEPMHUECKUX COMPOTUBICHUIN NpU TeIJionepenaye C
MOCTOSIHHBIMU TEMIIEPATypaMu TEINIOHOCUTENEN IS IIJIOCKON CTEHKHU.

6. Cssa3p k03 dunmenTa Temonepesaun 1 K03GGUIUEHTOB TEMIO0TIaUN IPU TEIIoNepeaue
C TIOCTOSHHBIMHM TEMIIEpaTypaMy TEIUIOHOCHUTENEeW Juid IUIocKoM creHku. KakoBa
pPa3sMepHOCTh M KaKoB (PU3UYECKHI CMBICH ATUX KO3 (OUIIUEHTOB?

7. BpIBOJ ypaBHEHUH TEIUIONPOBOAHOCTH Y€pe3 OJHOCIONHBIE W MHOTOCIIONHBIE IJIOCKHE
CTEHKM [yl CTallMOHapHOro mporecca. M3o0paszure rpaduuecku npoduian H3MeHEHHs
TEMIEPATypbl IO TOJIUIMHE TaKUX CTEHOK, pa3Myaroumxcs KodppuimeHramMmu
TEIIONPOBOAHOCTH.

8. BrIBoJ ypaBHEHHI TEIUIONMPOBOIHOCTH Yepe3 NUIHMHIPUIECKHE CTEHKH JJISl CTAIlMOHAPHOTO
nporecca. [Ipy KakuxX YCIOBUSIX MOMHO NPAaKTUYECKH NpeHeOpeub KpUBHU3HOMN
LWIMHJIPUYECKOIN CTEHKH, CBE/S 3ajauy K TEeIIONPOBOIHOCTH Yepe3 MIIOCKYIO CTEHKY?

9. BeBoxg ypaBHeHHsS IS pacueTa JBIDKYIIEH CHIJIBI TeIJIoNepelayd Mpu TEepeMEHHBIX
TEMIEpaTypax TEIJIOHOCUTENIEH BIOJIb TOBEPXHOCTH TEIJIOOOMEHA.

10. Mexanusmbl TepeHoca BSHEpPrud B  (QopMe TEIUIOTHl B JKMAKOCTAX M rasax.
DEeHOMEHOJIOTHYECKU I 3aKOH IepeHoca 3Heprun Oypee.

11. TemmeparypHoe 1OJ€ U TEMIIEPATypHBIN IPaUCHT.

12. Tlopsimox  pacyéra TIOBEPXHOCTH  TEIUIONEpeAadyd  TEIIOOOMEHHHKOB.  TPUBEINTE
COOTBETCTBYIOIIME MMOSICHEHUS, BXOJIAIINX B (POPMYJIIBI BETUYHH.

13. Onumure MONEKYISIPHBIA MEXaHW3M IepeHoca JHepruu. l[IpuBenuTe ypaBHEHHE IS
YZEIBHOTO MOTOKA TEIJIOTHI.

14. Omnpenenenre TONIIUHBI CJIOS TETIJIOBOW H3OJISIINH.

15. B3auMHOe HampaBieHHE JBID)KEHUS TeruloHocutenei. CpaBHeHHE MPSIMOTOKAa C
MIPOTUBOTOKOM.

16. ®usuueckuii cmbicn TemaoBbix kputepueB Hyccenbra u Ilpanarns. HazoBute npumepHbie
YHCIIEHHbIEe 3HaueHus: Kputepus [IpanaTist 11 ra30B U KanelbHbIX KUIKOCTEH.

17. Kaxk onpenensieTcss KOJIMYECTBO TEIJIOTHI, IEPEIABAEMON JTyUEHCITYCKAaHUEM IIPU B3aUMHOM

W3JIy4YEHUH JBYX TeJ?
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18.

19.

20.

21.
22.

23.

24.

25.

26.

217.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.
38.
39.
40.

VYpaBHEHHs TEIUIOBBIX OallaHCOB NMPH M3MEHEHWUU U 0e3 M3MeHEHHUs (Pa30BOTO COCTOSHUS
CHUCTEM.

Hanumure ypaBHeHHs TeIUIONepeaadyy U TEIUIOoTaauu. UTo sBisieTcs ABIKYIIUMU CHIIaMHU
aTux mnpoueccoB? KakoBel pasmepHOCTH H  (pU3HUECKU CMBICT KO3 (UIMEHTOB
TEIUIO0TIa4yH U Teruionepeaaun?

YpaBHEHUS TEIUIOBHIX OalaHCOB NMPH M3MEHEHUH U 0e3 M3MEHEHHs (Da30BOro COCTOSIHHA
CHUCTEM.

Omnpenenenue NoTepp TEIJIAa CTEHKaMU allllapaToB B OKPYXKAIOIIYIO CPELY.

KakoBbl JOCTOMHCTBA M HEIOCTATKH MCHOJb30BAHUS TOMOYHBIX Ta30B B KadyecTBE
TEIJIOHOCUTENEH /17151 MOABOJIA Teria?

BopsHoli map kak termoHocutens. HazoBute o0macTu ero mpUMEHEHUs, IPEUMYILecTBa U
HEJ0CTaTKU epesl IpyruMH TertoHocuTesnaMu. Kakoil map v nouemy vaiie UCIoJIb3yeTcst
B KayecTBe TEIJIOHOCUTENSI — HACBIIICHHBIN WK neperpetsiii? Kak onpenensiercs pacxon
napa IpH 3aJaHHOM TEIIOBOW Harpyske?

KakoB o0muii BUJI KpUTEpUATHHOTO YpaBHEHUS Uil pacuyera Kod(dduireHTa TermiooTjauu
IpU TPUHYAUTEIBHON KOHBEKIIMM 0€3 M3MEHEHHUsl arperatHoro coctosiHus. [lpuBemurte
BBIPAXXEHHS COOTBETCTBYIOIIUX 000OIIEHHBIX IEPEMEHHBIX (KpUTEpUEB TTO00M).

['paduueckun m300pa3uTe 3aBUCUMOCTH KOX(PPUIMEHTA TEIUIOOTAAYd TPU KUIICHUU OT
Pa3HOCTH TEMIEPATyp MEXIY CTEHKOW M KUISIICH MKUAKOCTHIO U OT yJEIbHON TEIIOBOU
Harpy3ku. ONHUIITUTE OCHOBHBIE PEXKUMBI KHIICHUSL.

Kak ocymecTBisiercss 0TBOJ KOHAEHCATa MPHU HCIOJb30BAHUU BOJASIHOTO Mapa B KauecTBE
TerioHocutens? KakoBo Ha3HaueHUe U PUHIUIBI 1EWCTBUS KOHEHCATOOTBOJYUKOB?

HazoBuTe u comocTtaBbTe APYr C IPYrOM OCHOBHBIE TEIUIOHOCHUTENH, HCIIOJIb3yeMbIe B
XUMHYECKON TPOMBIIIJICHHOCTH JJISl OTBOJIA TETUIOTHI.

HazoBuTe u comocTtaBbTe APYr C IPYrOM OCHOBHBIE TEIUIOHOCHUTENH, HCIIOJNb3yeMbIe B
XUMHUYECKON MPOMBIIIIJIEHHOCTH /ISl T10/1IBO/IA TETIJIOTHI.

IIpuMeHeHrne BBICOKOTEMIIEPATypHBIX IPOMEXKYTOUYHBIX TemuloHocuTened. Haszoure
o0act 1 cocoObl ux npuMeHeHus. [IpuBeauTe NpUMEphl TAKUX TEIIOHOCUTENEH.

B3aumnoe nznyuenue ten. Kak onpeznensercs Ko3QpGUIMEHT B3aUMHOTO U3JTy4eHuUs?

KakoB o0muii Bua KpUTEpHAILHOTO ypaBHEHUS Ui pacdera Kod(@HIMeHTa TeIIo0TAaYH
NP €CTECTBEHHOW KOHBEeKIHMH? ONUIINTE, KaK IOJYYEHO BBIPAKEHHE IJISI KPUTEPHS
I'pacrodpa (¢ HEOOXOAMMBIMU TOSICHEHHUSMH U O0003HAUYEHUSIMH BXOSIIUX B HETO
BEITUYMH).

Kak u mouemy BiMseT THIPOAMHAMUYECKHUH DPEXHUM TEUYEHUs XHIKOCTM B TpyOe Ha
koa(¢uimeHT Temnoornaun? M3obpaszure u noscHUTE MpUMEpHbIE NPOPUIN U3MEHEHUS
CKOPOCTM M TeMIlepaTypbl B IONEPEYHOM CEYEHHM TpPYObl MpPHU JIAMHUHApPHOM U TIpU
TypOyJEHTHOM pEKUMax.

BnusiHue B3aMMHOrO HampaBiIeHUs ABMXKEHHMS TEIUIOHOCHTENEH Ha CPEIHIOI JBHKYILYIO
cuily mporecca. B kakux ciydasx cpeHss ABMXKYIIAs CUjla HE 3aBUCUT OT B3aHMHOIO
HaIlpaBJIeHUs! TOTOKOB?

Omnpenenenue TeMmIepaTypbl CTEHOK TEIUIOOOMEHHBIX ammaparoB. /[l kakux uenei
TpeOyeTcs 3HaTh TeMIIepaTyphbl CTEHOK B XOJI€ pacyeTa TeII000MEHHBIX armnapaToB?

Temootnava npu KOHAEHcAUuU (OmKMcaHue mpoiecca). UTo Takoe MmieHoYHas U KarejabHast
KoHzneHcanua? OT KakMX @apaMeTpoB 3aBUCUT KOI(D(PUIMEHT TEIIOOTAaYH IpH
KOHJICHCALIUH.

Tennmoornaua npu KumeHuu (omucanue mnpouecca). OOmmiA BUJ ypaBHEHUH s
onpezaeneHus: KodpuueHTa TerI00TAa4H MPU KUTIEHUH.

[TpuBeauTe cxeMbl 000TpEBa aNIMapaToB «OCTPHIM» U «TIYXHM» ITapOM.

OO0BsicHUTE TPUHITUTT ACHCTBUS KOHIEHCAaTOOTBOMuMKa. [IpuBenuTe cxemy yCcTponcTBa.

N300pasute cxemy yCTpOHCTBA KOXKYXOTPYOHOTO TETIOOOMEHHUKA.

N300pa3ure  MHOTOXOJOBOM TIO  MEXKTPYOHOMY  MPOCTPAHCTBY  KOXKYXOTPYOHBIN
TEMI000MEHHUK.
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41.

42.

N3o00pa3ute 11r00yI0 KOHCTPYKIIMIO MHOTOXOJIOBOTO KOXXYXOTPYOHOTO TEIIOOOMEHHUKA.
YeM oTINYAIOTCS OAHOXOOOBBIC TGHHOO6MCHHI/IKI/I oT MHOFOXOZ[OBLIX?

Kakue Bbl 3HaeTe KOHCTPYKIUMH TEIUIOOOMEHHHMKOB C KOMIICHCAIMEH TEeMITEpaTypHBIX
yATUHEHUH TpyO U Koxkyxa. M300pasure 00y KOHCTPYKITUIO TIO BallieMy BEIOODY.

43. N3obpasute cxemy YyCTpOHCTBA KOXYXOTPYOHOTO W ABYXTpyOHOTO («Tpyba B TpyOe»)
Ter1000MeHHUKOB. COMOCTaBbTE JOCTOMHCTBA M HEAOCTATKU 3TUX alllapaTOB U HAa30BUTE
00J1aCTH UX IPUMEHEHUS.

44, M300pa3uTe cXxeMy yCTPOICTBA M OMMIINTE MPUHIIMII IEHCTBUS TEIJIOOOMEHHHMKA «Tpyda B
TpyOe». ConocTaBbTe ITH TEINIOOOMEHHUKH C KOXKYXOTPYOHBIMHU.

45. N3oOpa3zutre cxemy YCTpPOWCTBA W OINUIIUTE TMPUHIMN JEHCTBUS IUIACTHHYATOIO
TEII00OMEHHUKa A skuakocredl. ComocraBbTe JIOCTOMHCTBA M HEJOCTAaTKU 3TOTO
anrmapara ¢ KOXyXOTpyOHBIM TETIOOOMEHHUKOM.

46. M300pa3uTte cxemy yCTpPOMCTBAa CHHMPAJIBbHOIO TEINIOOOMEHHHMKA. YKaXHUTe JIOCTOMHCTBA U
HEJ0CTaTKU 3TOrO anmnapara.

47. N300pa3ute cxeMy YCTpOWCTBA W ONMIIMTE MPUHLUMI JEHCTBUS OPOCHTEIbHBIX
XOJIOMIBHUKOB. YKaKUTE UX JJOCTOMHCTBA U HEJOCTATKHU.

48. M300pa3uTe cxemy yCTpOICTBa U OMUIIUTE NPUHLUI ACHCTBHS MOTPYKHBIX (3MEEBUKOBBIX )
TEII000MEHHUKOB. YKaXHUTE UX JIOCTOMHCTBA U HEJOCTATKU, 00JaCTH IPUMEHEHHUS.

49. TlpuBenute cxemy yCTpOHCTBA JIFOOOI0 U3BECTHOTO BaM CMECUTEJIBHOTO TEIIOOOMEHHUKA.

50. U3obpa3ute n3BeCTHBIC BaM CXEMbI YCTPOKCTBA rpafupeH. i 4ero oHu HCIONIB3YIOTCS?

8.4.2. IIpnMepbI KOHTPOJIBbHBIX BONPOCOB /ISl HTOTOBOI'0 KOHTPOJISA 0CBOCHHS
AMCUUIJIMHBI (6 ceMecTp — IK3aMeH).
MaxkcumanbHOe KOTMYECTBO 0ayuIoB 3a sk3ameH — 40 6aios.

Pazpgen 3

1. BsmiBectu quddepeHunanbHOe ypaBHEHNE KOHBEKTUBHON AU y3un. PaccMoTpeTh yacTHBIN
ciyuait 1uddy3un B HEMOABUKHOM cperie.

2. Ilepserii 3axon @uka. BeiBectn muddhepenHnunansnoe ypaBHeHHE KOHBEKTUBHON TP PY3HH.

3. THonyuuts pauddysuonnsie kputepun mnopodus. OnpenenseMblii U ONpeeNsIOLIIe
kputepun. OU3NYECKUl CMBICT MAaCCOOOMEHHBIX KpUTEPUEB MOI00MS.

4. TlomyuuTh ypaBHEHHUE aJJIUTUBHOCTH NU(D(DyY3UOHHBIX compoTuBieHUHd. ChopMynupoBaTh
JIOTTYIIICHHS TIPH BBIBOJIE.

5. BoiBecTn cooTHomeHHE MeXAy Kod(p@HUIMEeHTaMH Maccolepenadd U Maccoorgauu. U3
KaKUX ypaBHEHUH MOJy4aroT KOA((ULIHEHTHl MACCOOTAAYN?

6. MarepuanbHblii OanaHc M ypaBHeHHe paOoueil nuHMM Tpu abcopbumu. BeiBecTH 3TO
ypaBHEHHE MpU NPOTHUBOTOKE raza W >kuakocTu. Kak ompexaensercss MUHHUMaIbHBIN
yIleNbHbIN pacxon abcopbenTa?

7. BeiBectTu ypaBHeHHE pabouell JWMHUHM JJIT MacCOOOMEHHBIX armapaToB (Ha NpuUMepe
abcopOepoB) MpH MPOTUBOTOUYHOM JBMXKEHUH (a3 UACaTbHBIM BHITECHEHHUEM B YCIOBHSIX
HEU3MEHHOCTH UX pacxoa.

8. BriBecTu ypaBHeHHUs AJIs pacueTa CpeHel NBHKYILEH CUIIbl MaccolepeiauH.

9. Pacuer BBICOTBI M JIuaMeTpa MPOTHBOTOYHBIX KOJOHHBIX alllapaToB C HEMPEPHIBHBIM
KOHTaKkToM (a3.

10. Pacuer BBICOTBI W AMAaMETpa MPOTHBOTOYHBIX KOJIOHHBIX amiapaToB CO CTYNEHYATHIM
KOHTaKkToM (a3.

11. Meronbl pacueTa BBICOTHI TPOTHBOTOYHBIX KOJIOHHBIX almapaToB C HEMPEPHIBHBIM
KOHTakTOM (a3. IloHsATHE TEopeTHUYecKoll CTyNeHu pas3feNieHus] W Yuclia eIUHHII
nepeHoca.

12. Mertonbl pacueTa BBICOTHI MPOTHBOTOYHBIX KOJOHHBIX ammapaToB CO CTYHNEHYaThIM
koHTakTOM (pa3. [TonsTue Teoperndeckoit crynenu pazaenenus. KI1 mo Mapdpu.

13. TMomy4uTh cUCTEMY ypaBHEHHI, ONMCHIBAIOUINX MPOLIECC MPOCTON MEPErOHKH.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.
31.
32.

33.

34.

MartepuanpHblii  OajlaHC Tpolecca MPOCTOM NEperoHkW. Pacder kommuecTBa KyOOBOTO
OCTaTKa, KOJIMYECTBA U CPEJIHET0 COCTaBa AUCTHILIATA.

BeiBectn ypaBHeHMs pabouMx JIMHUN pPEKTU(UKAUOHHONW KOJOHHBI HENPEphIBHOIO
JICHCTBHS.

BeiBectn ypaBHeHue paloueil JIMHUM JUIsl YKPEIUIAIOIIed 4YacTH pPEeKTU()UKALMOHHOM
KOJIOHHBI. Onmcarh, Kak CTposAT pabouue JMHUM Ha AMAarpamme y—X, c(OopMyIHpOBaB
HE00XO0AUMBIE JONYIIECHUS.

BriBecTn ypaBHEHHs pabO4MX JTUHHNA I PEKTH(PHUKAIMOHHONH KOJOHHBI HEMPEPHIBHOTO
JeMCTBUS MIPU NOCTOSTHCTBE MOJIBHBIX PacxooB (a3 (C HEOOXOOUMBIMH IOSCHEHUSMU,
yKa3aB 0003HaueHUs U JomynieHns). Kak 3aBUCHT MON0KEHUE ATUX JIMHUI Ha AUarpamme
y—X OT (hj1erMoBOro uuciia’?

O¢ddexkrunocts (KIIJ) crymenn no Mbopdpu. BreiBectn (Ha mnpumepe abdbcopOimm)
3aBUCUMOCTh MeX1y 3(Q(EeKTUBHOCTBIO MO M»3pdpu M 4ucIOM €IUHMII IepeHoca IpH
UJ€aIbHOM CMEUICHUH KUJKOCTH U U1€aJIbHOM BBITECHEHUH ra3a.

BeiBectu dopmyny ans pacuéra MUHMMAJIbHOIO (pJIErMOBOTO YMCiIa HMPH HENpepbIBHOU
pexTudukanmy. Kakue NpUHIMITE KCTONB3YIOT Ui ONTHMU3ALUU TPH OIPEICIICHUH
¢uiermoBoro yucna?

3aBUCUMOCTb MEXIY (DJIETMOBBIM YHCIIOM, pa3MepaMU KOJOHHBI U pacXO0JOM TEIIOTHI MPU
pektudukanuu. KakoBbl NpUHIMIBI BbIOOpa ONTUMAIBHOrO (JIErMOBOrO yucia?
(BripaxeHue 111 MUHUMAIBHOTO (DJIETMOBOT'O YMCIIA — BBIBECTH).

BeiBecTu ypaBHEHHE TeIIOBOro OajlaHCa PEKTU(UKALMOHHOW KOJIOHHBI HENPEphIBHOTO
neiictBus. Kak onpezensercs pacxo/l IperoLIero napa B KUIATUIbHUKE?

BeiBectu ypaBHeHHE TemIoBOro OajlaHca PEKTU(UKALMOHHOW KOJIOHHBI HENPEPhIBHOTO
neiictBusi. Kak ornpenernsercst pacxo/l TeIOHOCUTENs B Aediaermarope?

OcHOBHOE ypaBHEHHE Maccorepenadyd. YpaBHeHHe Maccootnaud. KoadduunueHTs
Maccornepenayu u Mmaccootaayu. Mx pasmMepHOCTH U (PU3UYECKHI CMBICII.

MeTton KMHETMUYECKOM JIMHUM pacyeTa BBICOTBI MAacCOOOMEHHBIX alapaTtoB CO
CTyHNEeHUYaTbIM KOHTakToM ¢a3. [lopsgok mNOCTpoeHHs  KUHETHYECKOM  JIMHUM.
OddexTuBHOCTH 10 M3pdhpH.

Yro Takoe TeopeTHuecKas CTYyNeHb pas3zeleHus («TeopeTrudeckas Tapenka»)? Kak 3r1o
NOHSTHE NPUMEHSEeTCS JUId OIEHKM OJ(PQPEKTUBHOCTH U pacueTa MacCOOOMEHHBIX
anmnapaToB CO CTYIIEHYAaThIM U HENPEPbIBHBIM KOHTaKTOM (a3?

Jud¢y3snoHHoe compoTUBIEHHE MaccolepeHocy. B Kakux ciydasx CONpOTHUBIIEHUE
MacconepeHocy JMMUTUPYETCS IEPEHOCOM B OJTHOU U3 ¢a3?

Kputepun nonodust MaccooOMeHHbIX nporeccoB. VX ¢usnueckuii cMbIci.

Maccoobmennslii (nud¢y3nonnsiit) kputepuit Hyccensra. KakoBsl ero Buj u ¢pusndeckuit
CMBbICH?

Hanucare ¢ HeoOXOAMMBIMU TOSCHEHHSMH M O00O03HAUEHUSIMH BBIpQKEHUE ISl pacyera
CpeIHel ABIKYIIEH CHiIbl Maccollepe/iayd B amrapaTax ¢ HEeMpephIBHBIM KOHTAaKTOM (a3
OpU YCIOBMM JUHEWHOCTH paloueil M paBHOBECHOW IMHHUI (HAa mHpumepe mpolecca
abcop61un). CTpyKTypa MOTOKOB COOTBETCTBYET MOJICIIN U/I€ATHHOTO BHITCCHEHHUSI.

OnpezneneHre MUHUMAIBHOTO U ONITUMAJIBHOTO PAcX0/a MOTJIOTUTENS Tpu abcopOuuu.

['unpoauHamMuyeckye pekiMbl B HACaJJOUHBIX armapaTax.

Omnucare ¢ ykazaHHeM HEOOXOAMMBIX O0O3HAYEHMH M JONMYLIEHWH MOCTPOEHUE PabodMx
JVHAK JUIS PEKTH(HUKAIMOHHON KOJIOHHBI HEMPEPHIBHOTO NEHCTBHS TPH TIOCTOSHCTBE
pacxooB (a3.

Bnusnue @QuermoBoro umcia Ha pasMepbl PEKTU(GUKALMOHHOW KOJIOHHBI M Pacxojl
rpetoriero mapa. OmpezneneHue ONTUMAIBHOrO (pIerMoBoro 4mciaa MpH  pacyere
PEKTU(PUKALMOHHBIX KOJIOHH.

Ha3Bate (1 000CHOBaTh MX HEOOXOAWMOCTH) OCHOBHBIC JOIMYIICHHS, MPUHUMAEMbIC MPHU
aHaJM3€ W pacueTe yCTAaHOBOK I HEMPEPhIBHOW pekTudukanuu OuHapHBIX cmecel. Kak
3aBHCHUT BBICOTA KOJIOHHBI OT (hJIETMOBOTO yHcia?
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35.
36.
37.
38.

39.

ConoctaBUTh Jpyr ¢ APYroM TapeibyaTbleé U HAcaJO4YHble KOJOHHBIE ammaparbl. KakoBbl
MPEUMYIIECTBEHHBIE 00JIACTH MPUMEHEHUS KaXKI0TO U3 ATHX THUIIOB KOJOHH?

CpaBHHUTH MOJIBIN paCIIBUIMBAIOIINN U 0apOOTaXXKHBIA a0COpOEPHI.

Pacnbumnrensabie abcopOeprl. OnucaTh NPUHIMI ACHCTBUS, JOCTOUHCTBA, HEIOCTATKH.

[IpuBecTn cxeMy yCTpPOMCTBA M OMMCATh MPUHIUI JIECUCTBUSA HACAJAOYHOW KOJIOHHBI. [ms
4ero ucronb3yercs Hacanka? Kakue ObIBaroT Hacaaku?

[TpuBecTu cxemy ycTpoiCTBa U ONMKCATh MPUHLIUII ACHCTBUS HacaA0YHOU KOJIOHHBI. KakoBbl
TpeOOBaHUs, NPEAbSBISIEMbIE K HACAJIKE KOJOHHBIX anapaToB?

TIpusect ¢xe

w“y'CTPOI‘/'ICTBa n OIllKMCaTb IPUHIUII HeﬁCTBHH Hacaﬂquoﬁ KOJIOHHBI.
CpaBHI/ITL HAaCaJO4YHBIC W TapeCib4aTbIC KOJIOHHBIC. Yka3athb HEAOCTAaTKM HaCaJOYHBIX
KOJIOHH.

41. Omucath THAPOAWHAMHYECKHE PEXHUMBI pabOTHl HacaJouHBIX abcopOepoB. CoOMOCTaBHUTH
HACa/I04YHbIE ¥ TapeJIbYaThle alllapaThl.

@. M306pasuTe  CcXeéMy ycTpolicTBa M ONUIIMTE JEHCTBHE PEKTU(UKALMOHHBIX U
abCcOpOLIMOHHBIX KOJIOHH C NPOBAJIBHBIMH TApEIKaAMH.

43. TlpuBecT cXeMy YCTPOMCTBa M ONHUCATh NPHHLIMWI JCHCTBUS JIOOOTO HM3BECTHOTO Bam
TapeapyaToro KOJIOHHOro ammapara. B deM omiuume anmapaToB € HEPETOYHBIMHU
yCTpoicTBaMu U 06€3 HUX.

44, TlpuBecTu cXeMy YCTpOMCTBa M ONHUCAaTh NPUHLMUI JEHCTBUS JHOOOT0 HM3BECTHOIO Bam
TapenbyaToro amrapara ¢ IEPETOYHbIMU YCTPOMCTBAMU

45. TlpuBectu cxeMy YCTpoiicTBa M omnMcaTh MNPUHLUMN JeicTBUA aOCOpOLMOHHON WM
PEKTHU(PHUKAIIMOHHON KOJIOHHBI C CHTYATHIMU TapeJIKaMH.

46. IlpuBectu cxemy YCTpoiicTBa M omnMcaTh NPUHLUMN JeicTBUA aOCOpOLMOHHON WM
PEKTHU(DHUKAITMOHHON KOJIOHHBI C KJIATAHHBIMH TapEIKaMH.

47. TlpuBectn cxeMy YCTpoiicTBa M omnMcaTh MNPUHLUMN JeicTBUA aOCOpOLMOHHON WM
PEKTH(PUKALIMOHHOM KOJOHHBI C KOJIMAYKOBBIMH TapeIKaMH.

48. MN300pa3uTh C HEOOXOAWMBIMH OOO3HAYCHHSIMH W TOSICHEHHUSMH CXEMBl YCTaHOBOK JUIS
IIPOCTOM NEPETOHKHU.

49. N3obpa3zure ¢ HEOOXOAMMBIMH OOO3HAYCHHUSMH W TIOSCHCHUSMH CXEMY YCTAHOBKH JUJIS
HENPEepPbIBHON peKTU(UKALIMY OMHAPHBIX KHUJIKUX CMECEH.

Paznen 4

1. CocrtaBuTh ypaBHEHHUS MaTepUAIbHOr0 OajlaHCa MPU Pa3/IeleHUU CYCIIEH3UH U BBIBECTU U3
HUX BBIPAKEHHUS JUIS pacdyeTa MacCOBOTO PacXxo/ia OCBETICHHOW KUJKOCTH U OCAJIKa.

2. BrBog gopmyiibl Ui pacyera NPOU3BOAUTEIBHOCTH OTCTOMHUKOB JUIS 3albIJICHHBIX Ta30B
Y CYCIIEH3HH.

3. OcaxneHue nmoj JAeHCTBHEM CHIIbI TshkecTH. Cuibl, IeHCTBYIOIIME Ha 4acTully. BwiBecTH
YpaBHEHHUS JUIsl ONIPEENIEHNs CKOPOCTH CBOOOIHOTO OCaXI€HUS 11apa.

4. Pacder CKOPOCTH OCaXXJIEHHsI YacTULl chepruueckoil popMbI 1o AEHCTBUEM CUIIBI TSXKECTH.

5. BriBog dopMyibl A pacuera MOTpeOHON MOBEPXHOCTH OCAXICHUS YaCTHI] B OTCTOMHUKAX
JUISl 3aTIbIJIEHHBIX TA30B U CYCIIEH3UM.

6. Kputepuit Apxumena mpu ocaxaeHNH, ero (PU3UUECKUI CMBICT, HCIIOIB30BAHNUE B pacyeTax
CKOPOCTH OCaXJICHMUS.

7. Kuneruka ocaxnaenus. ['mnponunamuueckue pexxumbl oOTexaHus ten. [Ipuectu rpadux
3aBHCUMOCTH K03(h(UITMEeHTa COTPOTUBIIEHHS CpeIbl OT KpuTepHs PeitHombca.

8. [IlpuBectn ypaBHeHHWE (GWIBTPOBAHHUS TPHU TIOCTOSHHOM TIeperaje ITaBICHUS K BHIY,
ynoOHOMY JUIsl  SKCIEPUMEHTAJIBHOTO  OINpENCNICHUs] CONPOTHUBICHHUS OCaJKa H
GuIbTPOBAIILHON MEPETOPOIKH.

9. OcHOBHBIE NapameTphl, XapaKTEepPU3YIOIIME 3epHUCTBI cioi. [lomyunTh BBIpaskeHUS
SKBMBAJICHTHOI'O INaMETPa 4epe3 yAEIbHYIO IOBEPXHOCTh U JUAMETP YACTHII.

10. HetictBuTenbHas u (UKTUBHAS (IPUBEICHHAs) CKOPOCTH IMOTOKA B 3epHUCTOM cioe. KakoBo

COOTHOHICHUE MCKIY HUMH?
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11. OxapakTepu3oBaTh COCTOSHHE 3€PHHUCTOTO CJIOS B 3aBUCUMOCTH OT CKOPOCTH BOCXOJSIIETO
MOTOKa Ta3a MWIM KUAKOCTH. CoNpoBOAWUTE OTBET TIpadUUEeCKUMHU H300paKEHUSIMU
3aBHCUMOCTEH MOTEPU JaBJICHUS U BBICOTHI CJIOS OT CKOPOCTHU MOTOKA.

12. OxapakTepu30BaTh COCTOSHHE 3€PHUCTOTO CJIOS B 3aBUCHMOCTH OT CKOPOCTH BOCXOISIIErO
MOTOKA Ta3a WM >KUIKOCTH. Kak paccuuTarh MOTEpIO NIaBJICHHUS B IICEBIOOKUKEHHOM
cioe?

13. Ha3BaTh u COMOCTaBUTH OCHOBHBIE CHOCOOBI pa3leleHHUs] CYCIEeH3Wil. YKazaTh HUX
PEeUMYIIECTBEHHBIE 00JIACTH TPUMEHEHHUSL.

14. OxapakTepu3oBaTh OCHOBHBIE CHOCOOBI OYHMCTKM Ta30B OT TMbUIM. YKa3zaTh HX
PEeUMYIIECTBEHHBIE 00JIACTH TPUMEHEHHUSL.

15. Kakue BBl 3HaeTe TUIBI ammapaToB /Jsi OYMCTKH Ta3oB OT mbuin? M300pa3uth cxemy
YCTPOKMCTBA U ONHUCATh JEHCTBUE OJHOTO U3 HUX (IO BBIOOPY).

16. N300pa3uTh cxeMy YyCTpOWCTBa M OIUCaTh JIEHCTBUE OJHOSPYCHOTO TPeOKOBOIO
HETPEPHIBHO JICHCTBYIONIETO OTCTOMHUKA.

17. Anmapatbl Afii MOKPOM OYHCTKH Ta30B OT mbuied. M300pa3uTh cxemy YCTpoiicTBa H
OTHCATh JICHCTBHE OJJHOTO M3 TAKHX aIlapaToB.

18. UM300pa3uth cxemy yCcTpOWCTBa U OmHUCaTh JACHCTBHE Tapenb4yaTroro (IMEeHHOTO)
IBIJICYJIOBUTEIIS.

19. N3oOpa3uTh cxemy YCTpONCTBAa IMMKJIOHA WM TUAPOIMKIOHA (MO BHIOOPY), HA3BaB
OCHOBHbBIE 00JIaCTH UX IPUMEHEHUS.

20. M300pa3uTh cxeMy yCTpOICTBa U OMKCATh JEHCTBUE TUAPOIMKIOHA.

21. Kakwue BBl 3HaeTe QWIBTPHI ISl CYCIIEH3UH MEpUOanYecKoro aeictusa? M300pa3uts cxemy
YCTPOICTBA U OMHCAThH JCHCTBHE OAHOTO U3 HUX.

22. V300pa3uTh cxemy yCTpOWCTBA M OMHCATh IEHCTBHE HYTY — (PHIIBTpA.

23. M300pa3uTh cxeMy YCTpPOWCTBAa W OMNHUCATh JACWUCTBUE TBLJICOCAAUTENBHBIX KamMep U
ra30xo/I0B.

[TonmHBIN TEepedeHbh OIIEHOYHBIX CPEICTB IPHBEICH B BUAE OTACIHHOTO JIOKYMEHTAa,

SBJISIIOIIETOCS. HEOThEMIIEMOM YacThi0 OCHOBHON 00pa3oBaTeIbHON MPOTrPAMMBI.

8.5. CTpykTypa M npuMepbl OMIETOB AJIs1 IK3AaMEHOB.

HTOoroBhIli KOHTPOJIb OCBOCHUS MaTepuaja TUCIUIUITMHBI MPOBOJIUTCS B (opMe YCTHOTO
sk3ameHa. Jk3ameH (5 cemecTp) BKIIOUaeT B ceOs MaTepuan paszena 1 u pasaena 2. Dk3ameH (6
ceMecTp) BKJIIOYaeT B ce0sl MaTepuan paszena 3 u pasjena 4.

DK3aMEHAIMOHHBIN OHUJIET COCTOUT M3 2-X TEOPETUUYECKUX BOIPOCOB, TPETHETO BOIPOCA TI0
KOHCTPYKIIMSIM ammapartoB U 3aaauyu. llepBeiii Bompoc Ouieta mpeaycMaTpUBaeT pa3BEPHYTHIN
OTBET CTYyJEHTa IO JOCTaTOYHO OOBEMHOW TeMaTuKe, BTOPOM - KpaTKUHd OTBET 110
KOHKPETH3UPOBaHHOUN Tematuke. [lepBblif U BTOpPO BOMPOCHI TOMKHBI OTHOCHUTHCS K Pa3HBIM
paszzenam.

OTBeTbl Ha BOINPOCH JK3aMEHAIIMOHHOTO Owiera oneHuBatotcss u3 40 Oamios
(MakcUMalTbHAsI OIIEHKA) CIISAYIONTMM 00pa30oM: MEPBBIA BOIPOC M 33Jja4a— MaKCHMAJILHO 110 12
0aIoB Ka)/Iblil, BTOPOM M TPETUN BOMPOCH — MAKCUMAIIBHO 8 0ainoB Kax b, OOmas oneHka
9K3aMeHa CKIIQJBIBACTCS ITYyTeM CYMMHPOBAHHsS OIEHOK TEKYIIEro KOHTPOJS B CEMecTpe M
OTBETa Ha dK3aMeHe. MakcumalnbHas orieHka sk3amena — 100 Gaos.
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[Tpumep skx3amenanronHoro ouiera (5 cemectp) pasmen 1, pasaen 2

[x] ~«YTBEpKAAIOY Munucmepcmeo Hayku u evicuiezo oopazoeanus P@®
Poccuiickuii XMMHKO-TEXHOJIOTHYECKU YHUBEPCUTET HMEHU
3aB.kad. [TAXT .. MenneneeBa
Kadenpa IIpoueccoB 1 annmaparoB XUMHYECKON TEXHOJIOIHH
JI.B. PaBuues Hucuunnmna: [ Iponecchl 1 annmapaTbl XMMHYECKON TEXHOJIOTHU
« » 20 T 18.03.01 Xumunueckasi TEXHOJIOTHS
Buaer Ne 1

1. IlpuBenute u MOSICHUTE TIpadUUECKyr0 3aBUCUMOCTb KO3(PPHUIMEHTa THIPaBIMYECKOTO
TpeHMsI OT Kputepusi PeiiHonpaca M 1IEpOXOBATOCTH CTEHKU TPYOOINpPOBOJA MPU Pa3IMUHBIX
peXUMax TEUEHUs KUJIKOCTH.

2. BeiBon auddepeHIHaTbHOr0  YpaBHCHHSI TEIUIONPOBOJHOCTHA JUISS  YCTAHOBUBIIETOCS
nporecca (13 ypaBuenust ®ypoe-Kupxroda).

3. U300pa3ure cxemMy yCTpOWCTBAa M ONUINUTE JEHCTBHE MEMOpaHHOTO (IuadparmMoBOrO)
HOPIIHEBOTO Hacoca, Ha3BaB 00JIACTH €ro MPHUMEHEHUSI.

4. 3amava. OnpenenuTh BBICOTY BCACHIBAIONIICH JIMHUHM, MO KOTOPOW W3 HAXOJSIMIEHCS IO
aTMoc(epHBIM JaBJICHHEM EMKOCTH K IIEHTPOOESKHOMY HACOCY TOCTYIaeT BOJa CO CKOPOCTHIO
2 m/c. T'mppaBiudeckoe CONPOTHBIEHHE BcachiBaomed JsmHUM coctaBimser 35 klla.
BakyymmeTp, TOAKIIOYEHHBI K BCAChIBAIOUICH JIMHUM Ha OJHOM YpPOBHE C HAacOCOM,
MOKA3bIBACT, YTO JaBJICHWE BO BcachiBaromien Jimannd Ha 300 MM pT. cT. HMKE aTMochepHOro.
Temneparypa nepexaunBaemoit Bojsl 20 °C, armocdepHoe naBnenue 1 krc/cm?.
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[Tpumep sk3aMeHanoHHOro Omera (6 cemectp) pasaen 3, paszaen 4

[x] T «YTBEpKAAIOY Munucmepcmeo Hayku u evicuiezo oopazoeanus P@®
Poccuiickuii XMMHKO-TEXHOJIOTHYECKUI YHUBEPCUTET HMEHU
3aB.kad. [TAXT .. MenneneeBa
Kadenpa IIpoueccoB 1 annmaparoB XUMHYECKON TEXHOJIOIHH
JI.B. PaBuues Hucuunnmna: [ Iponecchl 1 annmapaTbl XMMHYECKON TEXHOJIOTHU
« » 20 T 18.03.01 Xumunueckasi TEXHOJIOTHS
bunaer Ne 1

1. BeiBectn nuddepeHnnanbHoe ypaBHeHHE KOHBEKTUBHOW auddy3un. PaccMoTpeTs yacTHBIN
cinyyait qudy3un B HEMOABUIKHOM cpeie.

2. OxapaKTemeBaTb COCTOSAHUC 3CPHUCTOIO CJIOA B 3aBUCHUMOCTU OT CKOPOCTH BOCXOIAIICTO
IIOTOKa ra3a MJjiun XUIKOCTH. Kaxk pacCUruTaTh MOTCPIO AAaBJICHUS B IICCBAOOXKHNIKCHHOM cioe?

3. CpaBHUTH TOJIBINA PACTIBUTHBAOIIAA U 0apOOTaXHBIA aOCOpPOEpHI.

4. 3amaua. OnpenenuTs HEOOXOAMMYIO TMOBEPXHOCTh HAcagKU B HacagouyHOM abcopbepe, B
KOTOPOM TIOTJIOIIAETCS KOMIIOHEHT (Ta3) U3 €ro CMEeCH ¢ a30TOM YMCTOM BonOM. Pacxos BopI,
opormaromeii Kononny, coctasnser 10 m>/a. KoHIIEHTpalus H3BIEKAEMOr0 Ta3a B BHITEKAIONIEH
u3 abcopoOepa Boze 0,05 kr raza/kr Boasl. KoaddunuenTsr MaccooTaun B Ta30BOM U B XKHUIKOM
daze, OTHECEHHbIE K EOUHUIE T'COMETPHUYECKONH TOBEPXHOCTH HACAJKH, COCTaBISIOT
COOTBETCTBEHHO:

py =ZV KT ra3a Up =4au KT rasa
2, K ra: *
M* - 4yqg -Krrasa MZ -qgg KT

KI azora
KI a3ota

Cpennsisi IBMXKYIIasi CUJIa Maccomnepenayn npu abcopOIuu, BhIpaX€HHAs B KOHIIEHTPAIIHIX
o Idd - *
ra3oBoit gazel, AYcp = 0,01 asora , @ ypaBHEHHE paBHOBeCcHOM mrHUAY =12 X,

FHG[Y*] — Krrasa H [X] — Krrasa .

KI" a30Ta KI' BOJIbI

9. YYHEBHO-METOUYECKOE OBECIIEYEHUE JUCHUIIJINHBI.

9.1. Pexomenayemast iureparypa.

A) OcHOBHasl MTEpaTypa:
1. PasunoB A.M. Ilpoueccsl W ammapaTbl XUMHUYECKOW TEXHOJOTMU: YydeOHOe mocobue
/A W.Pazunos, A.B.Kmuuos, I'.C.JIpskonoB; MunoOpHayku Poccum, Kaszan. Ham. wuccien.
TeXHOJ. YH-T. — Kazans: U3n-80 KHUTY, 2017. — 860 c.
2. Kommuccapos lO.A., T'opaees JI.C., Benr J[I.II. Ilpoueccel u amnmapaTbl XUMHYECKOU
TeXHOJIOTUH (B 5-TH Tomax). M.: Xumms, 2011. — 1230 c.
3. Ilpomeccel W anmapaTbl XHMHYECKOW TEXHOJOTMH. TerIooOMEHHBIE IPOIECCHI.
JlaboparopHblii npaktukym: yuyed. mocooue /JI.B. PaBuues, E.Il. Moprynosa, P.b. Kommsiies,
O.A. Kaitroponosa, B.S. Jlorunos, H.3. Xa6u6osa, M.A. Hoceipes, C.1. Unbuna, B.W. beikos.-
M.: PXTY um. JI.1. Menneneena, 2021. - 96 c.
4. Tlpomeccbl W ammapaTbl  XMMUYECKOH  TeXHOJNOTMH.  MHOro(yHKIIMOHAIBHBINA
THIPOIUHAMUYECKHI KoMIuiekc. JlabopaTopHselii mpaktukym: yde0. mocodue / JI.B. PaBuues,
N K. Ky3nenona, T.A. Tapacosa, O.B. Ka6anos. - M.: PXTVY um. JI.1. Menneneena, 2023. - 84
c.
5. [Ilpoumecchl u anmapaTbl XUMHUYECKOW TEXHOJOTMHU. JIMJakTUUYECKUH MaTepuasl K
NpaKTHYECKMM 3aHATHsM: B 2 49.. yueb. mocobue / P.b. Kommsmes, A.B. Bemnskos,
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M.A. Hoceipes, JI.B. PaBuueB, C.WU. Unbuna, JI.C. CanbHukoBa. - M.: PXTY wum.
J.M. Menneneesa, 2021. U.1. 'mapoauHaMuka 1 Temioodmen. - 144 c.

@Péﬁﬁ‘i{“e"ﬁ JI.B., Mneuna C.U., Komnsmies P.b., Hoceipe ML.A., Canbaukosa JI.C., boosuies B.H.
3amauHuK-TPEHAXKEP IO MPOIIeccaM U armaparaMm XHMUYECKON TEXHOJOTHH: Y4eOHoe mocooue. M.
PXTY um. JI.1.Menneneena, 2020. C. 264.

b) JonoanuTtenbHast JuTeparypa:

1. PomankoB, II. I'. Metonbl pacuera MPOIECCOB M ammapaToB XHMHYECKOW TEXHOJOTHUHU
(mpuMepsI U 3a1a4n) : ydyeOHoe mocooue aist By3oB / Pomankos I1. I'. , ®posnos B. ®. , Giucrok
O. M. - 3-¢ u3n. ,ucmp. - Cankr-nerepoypr : XUMU3 AT, 2010. - 544 c. - ISBN 978-5-93808-
182-6. - Tekcr : anexrponnsiii // DBC "KoncynbTaHT cTyAeHTA"

2. DuszNKo-xMMHUYECKHE CBOMCTBa BemiecTB: MeToaudeckrue yKa3zaHus 10 KypCOBOMY
npoektupoBanuto / PaBuueB JI.B., Tpymun A.M., Kommsiue P.b., BacuiseB A.C., Wibuna
C.U., Canpaukosa JI.C. — M.: PXTY um. JI.1. Mengeneena, 2020. — 104 c.

9.2. PexomeHyeMble HCTOYHUKHN HAYYHO-T€XHUYECKOH HHpopManuu.

— Pa3naTo4yHblil MIUTFOCTPATUBHBIM MaTepUaAl K JIEKIIHSIM.
— Ilpe3eHTanuu K JeKIUIM.

HayuHo-TexHuYecKkue KypHaJIbl:

— Pedepartusnsiii xxypHan «TeopeTnueckue 0CHOBBI XuMu4eckor TexHonorum» ISSN
0040-3571

— Kypuan «Xumuueckas npomsbiiiuieHHOCTh cerogus» ISSN 0023-110X

— Xypnan «Xumnueckue texnonorun» ISSN 1684-5811

Pecypchl nHpOpMaIMOHHO—TENEeKOMMYHUKAIMOHHON ceTH VIHTepHeT:
— http://www.chem-eng.ru

9.3. CpeacrBa obecniedeHus1 OCBOCHUS JUCIUNIMHBI.

Jns  peanuzauuMu  y4yeOHOM mporpamMmbl  THOJATOTOBJIEHBI  CIEIYIOIIME  CpENCTBa
o0OecrieueHrs OCBOCHHUS JUCIUIINHBL:

— KOMIIbIOTEpPHBIE IPE3EHTALINN HHTEPAKTUBHBIX JeKuuit — 10;

— 0aHK JOMAIIHUX 3aJJaHHi 10 THAPOAMHAMUKE M TeI1000Meny (obiee uncio 3aaanuii 250);

— 0aHK KOHTPOJIbHBIX 3aJaHuil 1o ruapoauHamuke (Paznen 1) (oOmiee YMCIO KOHTPOJIBHBIX —
50);

— 0aHK KOHTPOJILHBIX 3aaHuii TeroooMeny (Pa3aen 2) (obriee 4nuciio KOHTPOIBbHBIX — 50);

— 0aHK KOHTPOJIbHBIX 3aaHuii o abcopOrmu (Pa3aen 3) (obiiee unciio KOHTPONIbHBIX — 50);

— 0aHK KOHTPOJIbHBIX 3amaHuii mo pextudukamuu (Pazgen 3) (obmiee YUCIO0 KOHTPOJBHBIX —
50);

— 0aHK dK3aMeHaIMOHHBIX OmieToB: Pasznen 1. Pa3aen 2 (obree yrcio 6uneros — 60);

— 0aHK dK3aMeHaIMOHHbBIX OmieToB: Pasnen 3. Pa3nen 4 (oOmiee yucio 6unetos — 60).

JIJIs. OCBOCHMS JUCIMILTAHBI HCIIONB3YIOTCS CIICTYIOINEe HOPMATHBHBIE U HOPMATHUBHO-
METOJIUYECKHIE TOKYMEHTHI:

— DenepanbHbiii 3akoH Poccuiickoit ®Depepanmm ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanun B Poccuiickoii ®@enepauuu» [DnekTpoHHBI pecypc] — Pexum pocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7 (mata
obpamienus: 16.05.2021).

— @epepanbHble  TOCYJAapCTBEHHbIE  OOpa3oBaTelbHbIE  CTAHAAPTHI  BBICIIETO
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obpaszoBanus // KoopAuHAIMOHHBIA COBET Y4eOHO-METOAMYECKHX OOBCIMHCHHA M HAaydHO-
METOJIUYECKUX COBETOB BhICIIEH ImIKOJbL. [lopTan denepanbHbIX 00pa30BaTEIbHBIX CTAHIAPTOB
BBICILIETO 00paszoBaHMs [DneKTpOHHbIN pecypc] — Pexum JIOCTyma:
http://fgosvo.ru/fgosvo/92/91/4 (nata oopamenus: 16.05.2021).

— Ilpuka3z MunucrepctBa obOpazoBaHusi U Hayku P® ot 23.08.2017 Ne 816 «O6
yrBepxkaAcHUH [lopsiaka MpUMEHEHUs OpraHU3alusMHU, OCYIIECTBISIONUMU 00pa30BaTEIBHYIO
JESTEIbHOCTD, JJEKTPOHHOTO0 OOYYEHHMs, JUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH MpHU
peanu3ali  00pa3oBaTENbHBIX MporpamMm» [DneKTpoHHBId pecypc]. Pexum  goctyna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%F0%ES%EA
%EQ%E7 (nata oopamenus: 16.05.2021).

[Ipyn ocBoeHUM AMCHMILTUHBI CTYIEHTHI JIOJDKHBI HCIONb30BaTh HH(POPMAIMOHHBIE U
WH(OPMAIIMOHHO-00Pa30BaTEIbHBIC PECYPCHI CIISAYIONMINX MTOPTAJIOB M CAalTOB:

— Cucrema (denepanpHbix 00pa3oBaTeNnbHBIX MmOpTanoB. CHcTeMa  OTKPBITOTO
obpaszoBanusi. Koncanrtunroseiii neatp MOC OO P® [Dnekrponnsiii pecypc] — Pexum
nocryma: http://www.openedu.ru (mata ooparmenus: 16.05.2021).

— Wudopmarnmonnas cuctema «EIWHOE OKHO JOCTyIa K 00pa3oBaTelIbHBIM pecypcamy.
URL.: http://window.edu.ru/ (gara obparenus: 16.05.2021).

— @®OIIO: coorBerctBue TpeboBanusM DPI'OC [DnexTpoHHbll pecypc] — Pexum
nocryna: http://fepo.i-exam.ru/ (mata oopamenus: 16.05.2021).

Jlnst mpoBeAieHUST 3aHATUIA TIPU M3YUYCHUM JUCHUIUIMHBI ¢ TMPUMEHEHHEM 3JIEKTPOHHOTO
00pa3oBaHus U TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIN UCTIOJIB3YIOTCSI KOMITBIOTEPHI CO
CpEICTBAMHU 3BYKOBOCIIPOM3BENICHUS, TPOEKTOPOM, IKPAaHOM U BBIXOJOM B MHTepHeT. 3aHsATus
IPOBOMATCS B OHJIANH peskume ¢ nmpumenennem DMOC, Skype, Zoom, cormanbhbix cereii (BK u
ap.), meccenmkepoB (WhatsApp u ap.), 3JI€KTPOHHOM TOYTHI.

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT UM,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM IMTPOLECCE

Nupopmanronnyro MOJIJIEPIKKY U3Y4EHUS JUCLUILTNHBI OCYIIIECTBIISIET
Nudopmannonno-o6udanoreunsid nentp (MBL)) PXTY um. .M. MenneneeBa, KOTOpBIH
oOecrieunBaeT OOy4YalOIIUXCSI OCHOBHOM y4eOHOM, y4eOHO-METOAMYECKOM M Hay4yHOU
JUTEpaTypoid, HEOOXOIUMOMN AJIsi OpraHu3alMu 00pa30BaTENBLHOIO Mpolecca MO AUCHUILINHE.
OO6mmuii 06vem MmHOTOOTpacieBoro Gouga MBI ra 01.01.2021 cocraBnser 1 716 243 Hk3.

@®onx UBL] pacnonaraer yueOHOH, yuyeOHO-METOJMUYECKOW M HAYYHO-TEXHUYECKOMH
JIUTEepaTypoil B popMe MmeyaTHBIX M 3JEKTPOHHBIX M3JIaHUH, a TakKe BKIIOYaeT o(ulralbHbIE,
CIpaBOYHO-OMONMMOrpaduueckre, CHEUaTU3UPOBAaHHbIE OTEYECTBEHHbIE U  3apyOekHbIe
nepuonnueckue u  uHbopmarmoHHele  m3naHus. HWBI[  obecnmeumBaeTr  mocTtym K
npodeccuoHaIbHBIM 0a3aM JTaHHBIX, HHPOPMALMOHHBIM, CIIPABOYHBIM M MOUCKOBBIM CHCTEMAaM.

Kaxxnprit oOydaromiuiicsi obecriedeH CBOOOIHBIM JOCTYIIOM M3 JIFOOOM TOYKH, B KOTOPO
uMeeTcss JIocTyn K ceTd VIHTepHeT M K 3JeKTpoHHO-OMOnmmoreuHoi cucreme (OBC)
VYHuBepcutera, KOTOpas COAEPXKHUT pPAa3IMYHbIE U3JIaHUS TI0 OCHOBHBIM H3y4aeMbIM
JUCLUIUIMHAM ¥ C(OPMHUPOBaHA MO COTIACOBAHMIO C MpaBooOIafaTeNsIMi ydeOHOW U yueOHo-
METOIUYECKON JTUTEPATYPHI.

Jns  OGojee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOMMOrpauyeckoro u
uH(popmarmonHoro obciyxuBanusi B Bl peanuzoBana TexHonoruss DNEeKTPOHHOM JOCTaBKU
JIOKYMEHTOB.

[lonHbINi TepedeHb AUIEKTPOHHBIX HH(OPMAILMOHHBIX PECYPCOB, HCIOJIb3YEMBIX B
npoiiecce 00y4eHus, PEeICTaBIeH B OCHOBHOM 00pa30BaTeIbHOM MporpamMmme.
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11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JJUCHUIIJINHBI.

B coorBercTBUM C y4eOHBIM IUIAHOM 3aHATUS O pabodell mporpamme AMCLUUIUIMHBI
«IIpouecchl W anmaparbl XHMHYECKOH TeXHOJOIMUW» TPOBOAATCA B (GopMme JEKIHil,
IPAaKTUYECKUX 3aHATUH U CAMOCTOATEIIbHOM padoThI.

11.1.000pynoBanue, Heo0X0aMMOe B 00pPa30BaTeJILHOM IpoLecce.

YueOHast ayAuTOPHUs 1)1 IPOBEICHUS NPAKTUUECKUX 3aHATUH, 000pYAOBaHHAs 3JIEKTPOHHBIMU
CpeACTBaMHU JIEMOHCTpAlMi; OMOIMOTEKa, WMEromas pabodyne KOMIIBIOTEpPHbIE MecTa s
CTYZACHTOB, OCHAIIIEHHbIE KOMIIBIOTEPAMH C JIOCTYIOM K 0a3aM JIaHHBIX U BBIXOJOM B MIHTEpHET.
KoMnboTepHblil KjIace ¢ IporpaMMHBIM OOECIIEYeHHEM ISl pacueTa THIPOAMHAMUYECKOTO,
TEII000MEHHOTO 1 MacCOOOMEHHOTO 000PYAOBaHMUS.

11.2.Y4yeOHO-HATISITHBIE TIOCOOMS.

Crnaiiapl mpe3eHTalMid 17 JEKIMOHHOTO Kypca, MeYaTHble MaTepuaibl JUIsl JISKIHH U
CEMHUHApPOB.

11.3. KomnbroTepsl, HHPOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHBIE CETH, alllapaTHO-

MIPOrPaMMHEIC U ayIMOBU3YaJIbHBIE CPEACTBA:

Jis  dreHus ~ Kypca  JIGKIMA  WMEIOTCS ~ KOMITBIOTEPBI,  MH(POPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHBIE CETH, allapaTHO-IPOrpaMMHBIC H ayJAHOBH3yaJbHBIC CPEIICTBA;
MOJIKJIFOUEHUE K JIOKAJTLHOU CETH C BBIXOJ0M B MIHTEpHET.

Jlis  caMOCTOATENbHOM paboThl KaXAbld 0O0ydaromuiics B TEYEHHE BCEro Iepuoja
oOydeHuss oOecrieyeH WHAWBHIYAIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K HECKOJIbKUM
AIIEKTPOHHO-OMOIMOTEYHBIM CHCTeMaM (DJIEKTPOHHBIM OMOTMOTEKaM), COJEpKalliM BCE
U3JIaHUST OCHOBHOM IIUTEpaTyphbl, MepeducieHHble B pabodeil mporpamMme AUCHUIUINHBI,
c(hOpMUPOBAHHBIM Ha OCHOBAHHUHU TMPSIMBIX JIOTOBOPHBIX OTHOIICHUN C TIPaBOOOIaIaTEISIMH.

JIts ipoBeICHHSI 3aHITHHA TIPU MU3YYECHUW JIUCIUTUTHHBI ¢ TIPUMEHEHUEM DJICKTPOHHOTO
00pa30oBaHUs U AUCTAHIIMOHHBIX 00Pa30BATEIBHBIX TEXHOJIOTHUN UCIIOIB3YIOTCS KOMITBIOTEPHI CO
CpeICTBAaMHU 3BYKOBOCIIPOM3BEIEHUS, TPOEKTOPOM, IKPAaHOM U BBIXOJOM B MHTepHeT. 3aHsATuUs
NPOBOSATCS B OHJIANH peskume ¢ mpumenennem DMOC, Skype, Zoom, cormanbhbix cereii (BK u
ap.), meccenmkepos (WhatsApp u p.), 3JI€eKTPOHHOM TOYTHI.

11.4 .IleyaTHbIC H YJICKTPOHHBIC 00pa30BaTe/IbHbIC U HH(POPMALMOHHBIC PECYPCHI.

NudopmaninoHHO-MeTOIUYECKHE MaTepuaibl: y4deOHble MMOocoOus 1O AMCLUMILIMHE,
METOJUYECKME PEKOMEHJAIMN K MPAKTUYECKUM 3aHATHSAM; pPa3AaTOUHbI MaTepuan K
JEKIIMOHHBIM KypcaM; 3JIeKTPOHHbIE y4eOHbIe H3/aHusl, HAyYHO-TIOMYJISIPHBIE 3JEKTPOHHbIE
U3JIaHUS.

DJeKTpOHHBIE 00pa3oBaTeIbHBIE PECYpPCHI: DJEKTPOHHBIE MPE3CHTAllMM K pa3zeiam
JIEKIIMOHHBIX KYPCOB; Y4eOHO-METOAMYECKHE pa3paboTku Kadeapbl B SJIECKTPOHHOM BHIE;
OyKJIETBl U KaTaJloru 000pyA0BaHHUs, TEXHOJIOTUYECKUE CIIPABOUYHUKH; CIIPABOYHBIE MaTeprabl
B [I€YaTHOM M 3JIEKTPOHHOM BHJIE.

11.5. IlepeyeHb JIHIIEH3MOHHOTO MPOTPAMMHOI0 O0ecreYeHusl.

(2] PexBU3UTEI Cpox OKOHYaHMs
HaunmeHoBaHme KommuectBo o
Ne i/t JIOTOBOpA N TIEHCTBYUS
MPOrPaMMHOTO TPOIYKTa JIALEH3 U
IIOCTaBKHU JINIEH3UU
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12. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHMSA JUCIIUITIJIMHBI.

pa3ieioB
Paznen 1.
[M'uaponrHaMUYecKue
MIPOLIECCHI U anmnaparsbl
XUMHYECKOM
TEXHOJIOTHH.

Paznen 2.
Temnoswie
W anmapartbl
XUMHUYECKOM
TEXHOJIOTHH.

IMPpONICCChI

OcHOBHBIE MOKA3aTeJIH OMEHKH

3Haer:

— OCHOBBI TEOPHH IIEPEHOCA HMITYJIbCA;
IPUHLMIBL  (PU3UYECKOTO MOJEIUPOBAHUS
IIPOIIECCOB; OCHOBHBIE ypaBHECHHUS
JOBUXXCHUSA )KI/II[KOCTGI;’I; THUIIOBLIC Hpoueccm
XHMHYECKOM TEXHOJIOTHH,
COOTBGTCTByIOHII/Ie aHHapaTI)I U METOAbI UX

pacdera;
— METOAbI HOCTpOeHI/IFI 3MHI/IpI/I‘-I€CKI/IX n
TeOpeTI/I‘-ICCKI/IX MOI[CJICﬁ XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB.

VYmMmeer:

— OMpEeNeTsATh XapaxkTep IBIKEHUS
JKUJKOCTEH M Ta30oB;  pacCUUTHIBATh

napamMeTpsl M BBIOMpATh amnmaparypy uis
KOHKPETHOT'0 TEXHOJIOIHYECKOT0 Ipolecca;
— PacCUYUTHIBaTh OCHOBHBIE XaPAaKTEPUCTUKH
XUMHKO-TEXHOJIOTMYECKOT O nporecca,
BbIOMpATh PAllMOHATIBHYIO CXEMY.

Bnaneer:

— METOJaMH TEXHOJIOTUYECKUX PacyeToB
OTIENbHBIX Y3JIOB M JIE€TAJIEH XMMHUYECKOTO
000pyI0BaHNS;

— HaBbIKaMM  IIPOEKTUPOBAHMSI  THIIOBBIX
anmnapaTroB XUMUYECKON MPOMBIIIIEHHOCTH;
— METOJaMH OIpPEAEIEHUS] PALMOHAIBHBIX

TEXHOJIOTUYECKUX pEXUMOB paboThI
000py10BaHUSI.

3Haer:

— OCHOBBl ~ TEOpPHUM  TMepeHoca  TeIula;
MPUHIUIIEL  (PU3UIECKOTO MOJICITUPOBAHMS
IPOLIECCOB; OCHOBBI TEOpUn
TCILIONEPCaAAIN, THUIIOBBIC IMPONHECChI
XHMHUYECKON TEXHOJIOTUH,
COOTBETCTBYIOLIME armapaTrbl ¥ METOIBI MX
pacuera;

— METOABI TOCTPOCHUS SMIMPHYECKUX U

TEOPETUUECKUX MoOJEenen XHAMUKO-

DopMBbI U METO/IbI

KOHTPOJISI M OIIEeHKH
O11eHKa 3a JJOMAIITHIOIO
paboty Nel.
O1eHKa 3a JOMAIIHIOK
paboty Ne2.
O1eHKa 3a JJOMAIIHIOIO
paboty Ne3.
O11eHKa 3a JOMAIIHIOK
paboty Ned.

Orenka 3a

KOHTPOJIbHYIO paboTy
Ne 1.

Ormenka 3a 3k3ameH (5
ceMecTp).

O1neHKa 3a JOMAaIIHIOK
paboty Ne5.
Or1eHka 3a JOMAaIIHIOO
paboty Neb.
OreHka 3a JOMAaITHIOIO
paboty Ne7.

Or1eHka 3a
KOHTPOJIbHYIO paboTy
Ne 2.
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Pa3pea 3.

[Tpoueccol n
anrmaparbl pa3acicHHs
TOMOTCHHBIX CHCTEM.
(OcHOBHBIE
MacCcOOOMEHHBIE
MIPOLIECCHI)

Pazgen 4.
[Ipoueccol u

"~ TEXHOJIOTMYECKUX IIPOILIECCOB.

Ywmeer:

— ONpenemsATh XapaKkTep JIBUKEHUS
JKUJKOCTEN 5 ras3os; OCHOBHBIE
XapaKTEPUCTUKH MIPOIIECCOB

TEIUIONepeIayr; PacCUUTHIBATh IMapaMeTPhI
U BbIOMpaTh amnmapaTtypy s KOHKPETHOTO
TEXHOJIOTHYECKOT0 MPOIIECCa;

— PacCUYUTHIBATH OCHOBHBIE XapaKTEPUCTUKH
XUMHKO-TEXHOJIOTHYECKOTO mporecca,
BBIOUpATh PAllMOHAIILHYIO CXEMY.

Bnaneer:

— METOJaMH TEXHOJIOTUYECKUX PacyeToB
OTJICITBHBIX Y3JIOB M JICTAIICH XUMHYECKOTO
0o0opyIoBaHus;

— HaBBIKAMH  TMPOCKTUPOBAHHS  THIIOBBIX
anmnapaTtoB XUMUYECKOU MPOMBIIIIIEHHOCTH;
— METOJaMH OIPEACICHUS PANMOHATBHBIX

TEXHOJIOTUYECKUX PEIKUMOB paboTHI
000pyI0BaHUA.

3Haer:

— OCHOBBI ~ TEOpHHM  TMEPEHOCAa  MAacChl;

MPUHIUIE  (DU3UIECKOTO MOJICITUPOBAHMS
MIPOIIECCOB; OCHOBBI TEOPUH MACCOTIEpEIaun
B CHCTEMaxX CO CBOOOIHOW M HEMOABM)KHOM
rpa”uIleit pasaena ¢as; TUIOBBIE TTPOIECCHI
XUMHYECKOH TEXHOJIOTHH,
COOTBETCTBYIOIINE anmmapaTtbl ¥ METOJbI UX

pacuera;
— METOAbI HOCTpOGHI/ISI 3MHI/IpI/I‘-I€CKI/IX n
TEOPETHUYECKUX Mojaesen XHMHKO-
TEXHOJIOTHYECKHUX MPOIECCOB.

VYmMmeer:

— OMpEeNeTsATh XapaxkTep IBIKEHUS
JKUJKOCTEH H ra3os; OCHOBHEIC
XapaKTEePUCTUKH MIPOIIECCOB

MaccoIlepeiayl; pacCUUThIBaTh MapaMeTpbl
U BbIOMpaTh amnmapaTypy s KOHKPETHOIO
TEXHOJIOTHYECKOI0 IIPOLIECCa;

— pacCUYUTHIBATh OCHOBHBIE XaPaKTEPUCTUKH
XUMHKO-TEXHOJIOTMYECKOT O nporecca,
BbIOHMpATh PAllMOHATIBHYIO CXEMY.

Bianeer:

— METOJaMH TEXHOJIOTUYECKUX PacyeToB
OTJIENbHBIX Y3JIOB M JIE€TAJIed XMMHUYECKOTO
000pyI0BaHNS;

— HaBbIKaMM  IIPOEKTUPOBAHMSI  THIIOBBIX
anmnapaTtoB XUMUYECKOW MPOMBIIIEHHOCTH;
— METOJaMH OIpPEAEIEHUS] PALUOHAIBHBIX

TEXHOJIOTUIECKUX PEKUMOB paboThI
000pyIOBaHUS.

3Haer:

— OCHOBBI TCOpPUHU TIICPCHOCA HUMIIYJIbCA,

Orenka 3a 3k3amen (5
CEMECTD).

Onenka 3a JOMaNIHIOK
paboty Ne8.

Onenka 3a JOMaIIHIOK
paboty Ne9.

Onenka 3a JOMaNIHIoK0
paboty NelO.

OreHka 3a
KOHTPOJIbHYIO paboTy
No 3.

Orenka 3a 3k3ameH (6
ceMecTp).

OreHKa 3a JOMAIITHIOI
paboty Nell.
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ﬁa“paT‘B‘I“ﬁaé'i['énéﬁﬁﬁ”"”“an/IHanLI (1)1/131/1qu1<01"0 MoaenupoBanus  OlleHKa 3a JOMAIIHIO

TeTePOTreHHBIX CUCTEM. TIPOIIECCOB; OCHOBHBIE ypaBHeHUs: paboty Nel2.
(OcHOBHBIE JBUKEHUS JKUJKOCTEH; TUIOBBIE Mporecchl OlieHKa 3a TOMAaIIHIO
TUAPOMEXAHUYECKUE XUMHUYECKOMN TeXHonoruu, padoty Nel3.
IIPOLIECCHI) COOTBETCTBYIOILIME amnmnapaTbl U METOAbl MX
pacuera; Ouenka 3a
— METOJbl TOCTPOCHHSI SMIHUPUYECKHUX U KOHTPOJIBHYIO paboTy
TEOPETUYECKUX MOJEeNnen XUMUKO- Ne 4,
TEXHOJIOTHYECKHUX IPOIECCOB.
VYwmeer: OtueHka 3a 3k3ameH (6
— OIpEAEeTATh Xapaktep JBUKECHUSI CEMECTD).

KUAKOCTEH W Ta3oB;  PacCUUTHIBATH
napamMeTpsl U BBIOMpAThH ammaparypy Juis
KOHKPETHOT'O TEXHOJIOTHYECKOTO TPOIIecca;
— pacCUUTHIBATh OCHOBHBIC XapaKTEPUCTUKU
XUMHUKO-TEXHOJIOTUIECKOTO nporiecca,
BBIOMPATH PAIMOHAIBHYIO CXEMY.

Bnaneer:

— METOJIaMH  TE€XHOJOTMYECKHX pPacdeToB
OTJICITBHBIX Y3JIOB M JICTAICH XMMHYECKOTO
o0opyIoBaHus;

— HaBBIKAMH  TPOCKTUPOBAHHSI  THITIOBBIX
anmapaToB XUMUYECKOH MPOMBIIUICHHOCTH,
— METOJaMH OIpEACIICHUS PAIMOHAIBHBIX
TEXHOJIOTUYECKUX PEIKUMOB paboTHI
000pyI0BaHUA.

13. OCOBEHHOCTH OPTAHU3ALIUU OBPA30OBATEJIBHOI'O NTPOLECCA IS
HNHBAJINAOB 1 JINI C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbSI.

OOyueHne UWHBAIMIOB MW JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU  37I0POBbS
OCYIIECTBIISIETCSI B COOTBETCTBHU C:

— IlopsakoM opraHuzanM M OCYLIECTBICHHMS O0Opa30BaTEIbHOW JESATEIbHOCTH IO
o0pa3oBaTeNbHBIM TpOTpaMMaM — IporpaMmaM OakaiaBpuara, IporpaMMaM CIEIHaUTeTa,
nporpammam Maructpatypsl (IIpukaz Munobpuayku P® ot 05.04.2017 Ne 301);

— Ilonoxennem o Ilopsake opraHu3aMyi W OCYIIECTBIEHHS 00pa30BaTeIbHOU
NeSITeIbHOCTH 1O 00pa30BaTeNIbHBIM MporpaMMaM — MporpamMmmaM OakajaBpuaTa, Mporpammam
CHeNHaINTeTa, MpPOrpaMMaM MarucTparypbl B POCCHIICKOM XHUMHKO-TEXHOJOTHIECKOM
yauBepcurere umenu [I.M. MenneneeBa (yTB. pelieHHMEM YUYEHOrO COBETa YHHUBEPCUTETa OT
28.06.2017, mportokoi Ne 9);

— MeroanyeckMMH PEKOMEHJAIMSIMUA TI0 OpraHu3aldud 00pa3oBaTeIbHOIo Mpolecca
uis  OOy4YeHHsT WHBAIUAOB M JIMI] C OrPaHUYECHHBIMH BO3MOXKHOCTSIMH 370POBBSI B
00pa30BaTeNbHBIX OpPraHU3alUAX BBICHIETO O00pa3oBaHMsA, B TOM 4YHCIE OCHAIIEHHOCTH
00pasoBatenbHOTO Tmpoliecca (YTBEpKICHBI 3amecTuTenieM Munuctpa obpazoBanus U Hayku PO
A.A. KitumoBbeiM o1 08.04.2014 Ne AK-44/058H).
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JlonoiHeHUs U U3MeHeHNsl K pado4eil mporpaMMe JUCHUILITHHbBI
«ITpouecchl 1 aNMAapaThl XUMHUYECKOH TEXHOJIOT UM
OCHOBHOI1 00pa30BaTeILHON MPOrpaMMBblI
15.03.02 «TexHosornyeckue MAIIMHBI 1 000PY10BAHME)»

®opma 00yueHUsI: OUHAA

5 Howep
OcHOBaHME BHECEHHUS
n3meHenust/ CoJaepikaHue TOTIOTHEHUS/ M3MEHEHUS
W3MEHEHUS/TOTIOJTHEHUS
JIOIIOJTHECHHUS
IIPOTOKOJI 3acCeaHusl Y YEHOTO
1 coBeTa Ne OT «__ »
. 20 T
IIPOTOKOJI 3acCeaHusl Y YEHOT O
2 coBeTa No OT «__ »

20 1.
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MuHHCTEpPCTBO HAYKH H BbIcIIero oodopaszoBanusi Poccuiickoii
Degepanuu

(enepanbHOEe rocygapcrBeHHOe OOJ:KeTHOe 00pa3oBaTe/ibHOE
YupexaeHHPoccuiicKUil XMMHUKO-TEXHOJIOTHYEeCKUH YHMBEPCUTET

nRBICNICL¢1. 0V BB URR )

PABOYAA NNPOI'PAMMA JUCHUIIJIMHBI

= «CHCTEMBI aAaBTOMATH3HUPOBAHHOI0
NPOEKTHPOBaHUM

Hanpaienue mnoaroroBku 15.03.02 TexHosioruyeckue MAaIIUHBI
]| odopynoBaHue

(Kon v HanMeHOBaHWE HATIPABIICHHS MTOTOTOBKH)

KBanudpukanusa «0daxkagaBp»

MockBa 2023



[IporpamMma cocTaBieHa 3aBeaylOIIUM Kadeapodl HHKEHEPHOrO MPOEKTHPOBAHUS TEXHOJIOTHYECKOTO
obopynoBanusi, mpodeccopom ApuctoBeiM B.M., crapmmum mnpenonaBareiem kadeapbl MennxoBoid
IO.M.

[IporpamMmma paccMoTpeHa U oAo0OpeHa Ha 3acefaHud KadeApbl HMHKEHEPHOTO MPOEKTUPOBAHUS

TexHosoruaeckoro odbopynoanus PXTY um. /.M. Menneneesa «06» anpenst 2020 r., mporokon Ne 5



1. IEJH M 3AIAYM JTUCHUTLINHBI

[IporpammMa cocraBieHa B COOTBETCTBHU ¢ TpeOoBaHUsMH DenepanbHOTO TOCYAapCTBEHHOTO
00pa30BaTeNBLHOTO CTaHIAPTA BBICHIETO OOpa3oBaHUS - OakamaBpWaT JJIs HANpPABICHUS IMOATOTOBKH
15.03.02 Texnonornuyeckue mamuHbl U obopynoBanue (PI'OC BO) u pexomeHAanusIMu METOIHMYECKON
cekuuu. [Iporpamma paccuntana Ha U3y4eHHUE TUCIUTUITMHBI B TEUEHUE OJJTHOTO CEMECTpa.

Jucnumumaa «CucTeMbl aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHUS» OTHOCHUTCS K 00s3aTeIbHOM
4acTU TUCIUIUIMH y4eOHOro Tutana. JlJis yCIemHoro OCBOSHUS JUCIUTUINHBI CTYACHT JTOJDKEH MU3YYUTh
mcuuIuiHel «Matematukay, «MHpopmatukay, «HxeHepHas rpadukay, « [eXHHYecKass MEXaHUKa.

Heap  AUMCHUIUIMHBI -  TPUOOpPETCHHME  CTYJACHTAMH  OIBITa  ABTOMATH3UPOBAHHOTO
MIPOEKTUPOBAHHUS TUIIOBOTO 000PYIOBaHUSI COBPEMEHHBIX MPEANPUATHI XUMHUECKOW TPOMBIIITICHHOCTH.

3agauu JMCUUNJIHHBI:

- yrayOJieHue CTyIeHTaMH IOJyYCHHBIX paHee W MPUOOpEeTEeHHE HOBBIX 3HAHUW MO OCBOCHHIO
COBPEMEHHBIX METOJIOB PAallMOHAILHOTO WCIIONB30BAHUS BBIYUCIUTEIPHOW TEXHUKH W HOBBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA;

- CO3JIaHKC U 3aKPEIICHUE HABBIKOB PEIICHUS MPAKTUYSCKUX 3a/1a4 XUMUYECKOTO IMPOU3BOJICTBA C
UCIIOJIb30BAHUEM CUCTEM aBTOMATH3UPOBAHHOTO MPOCKTUPOBAHHSI.

JucuuruiiHa TperogaeTcss B S5 ceMecTpe M 3aKaHYMBAaeTCs 3a4eTOM C OmneHKoi. KoHTponib
YCIIEBAEMOCTH CTYJICHTOB BEJICTCS 110 TIPUHATON B YHUBEPCUTETE PEHTUHIOBOM CUCTEME.

Pabouass mporpamMma MHUCHUILIMHBI MOXET OBITh pealli30BaHA C MPUMEHEHHEM 3JICKTPOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTUI U AJIEKTPOHHOTO O0YYCHHUS TOTHOCTHIO MITH YaCTUYHO.

2. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA AUCHUIIJIMHBI

I/I?,yT-IGHI/Ie AUCHUIIJIMHBL HAIIpPaBJICHO Ha HpI/IO6p€T€HI/IC CICAYIOMUX KOMHCTCHIII/Iﬁ u
HHAUKATOPOB UX NOCTHIKCHUA:

YHI/lBepca.]'ILHbIe KOMIIETECHIUH W WHAMKATOPbI HX

JOCTHKEHHUS
Hazawenopanne Ko n naumeHnoBanue Kon n HauMeHOBaHME HHIMKATOPA JOCTUKEHUS
(rpymibr) YK YK

VYK-1.1 3naer MmeToAbl MOUCKA, KPUTHYECKOTO
aHaJIM3a W CHHTE3a WHQPOpPMAIUHU, MPUMEHEHHS
CUCTEMHOTO TMOJX0/la, OCHOBAHHOTO Ha HAay4YHOM
MHPOBO33PEHUU npu pelieHnn 3aaq
po¢eCCUOHATBHON JIEATETLHOCTH

YK-1.2 Ymeer aHanu3upoBaTh 337a4y, BIICIAI €€

VYK-1 Criocoben
OCYIIECTBIISATH MOUCK,

CucremHoe u KPUTHYECKUN aHAIHU3 U

0a30BbIE COCTABIISIONINE, ONPEAETATh U OLIEHUBAThH
KPUTHYECKOE CHHTE3 HH(pOpMaInH, .

., BAapUaHTBl €€ BO3MOXHBIX PEIICHUN, HAXOIUTh U

MBIIIIJICHHE MPUMEHSTh CUCTEMHBIN
KPUTHUYECKH aHAJIM3UPOBATh uH(pOopMaIHnIo,

MOJIXOJ AJISl PELIEHUS

HE00XO0IUMYIO JUISL pelieHus 3a1a4y

IIOCTABJICHHBIX 3aJ1a4 o
po¢eCCUOHATBHON JIEATETLHOCTH

VK-1.3 Bnameer HaBbIKaMM  pPacCMOTPEHHSA
BO3MOXXHBIX  BAapUaHTOB  pEIICHUs  3aJayH,
OLICHMBAHMS UX IOCTOMHCTB M HEJJOCTATKOB

YK-2 Criocoben VYK-2.1 3maer mpaBWia W YCIOBHOCTH TpHU

PazpaboTkam  ompenensTh Kpyr 3a7ad  BBIIOJIHEHHH KOHCTPYKTOPCKOM JTOKYMEHTALUU
peanuzanus B paMKax IOCTAaBIEHHOH IPOEKTa

IIPOEKTOB IIeJId ¥ BBIOUpATh VK-2.2 VYwmeer ompenensith Ccrnocod peuieHus

ONITUMAJIbHBIE CIOCOOBI  KOHKPETHOM 3a7a4n IPOEKTa, BBIOHpas
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" UX pelieHus, uCXoas u3

JEHCTBYIOIUX
IIPaBOBBIX HOPM,

UMEIOLIUXCS PECYPCOB U

OTpaHUYCHUMN

ONTUMABHBIA CTIOCO0 M MCXOJS U3 JCUCTBYIOIINX
HpaBI/IJI nu FpaHI/I‘-IHbIX yCJIOBI/Iﬁ HpI/I BBITIOJTHCHUHN

INPOCKTHOM  JOKYMEHTAllMM M WMCIOIIMXCS
PECYPCOB U OIpAHUYEHUI

VYK-2.3 Bmageer cnocobamMmum W mpueMamu
M300paXKeHUS 3JICMEHTOB XAMHYECKOIO
000py/IOBaHUsI B OJHOM M3 I'paHUUECKUX CHCTEM,
HaBBIKAMH MPOEKTUPOBAHUS MPOCTEHIIINX

araparoB XHUMHYCSCKOHN IMPOMBIINIJIECHHOCTH

Oo0menpodeccnoHabHbIe KOMIIETEHIUHN

U HHAUKATOPbI HX

JOCTHKEHHUS:
@aI/IMeHOBaHI/Ie
KaTeropuu Konx n HaumeHoBaHue
Kon u nHaumenoBanue nnaukaropa goctuxenus OINK
(rpyrmibl) OIIK

OIIK-2 Cnocoben
MPUMEHSTh OCHOBHbBIE
METO/IBI, CIIOCOOBI U
CpeICTBa MOTy4YeHUS,
XpaHeHus, nepepaboTKu
uHpopManuu npu
pelieHuu 3ana4y
npodeccuoHanbHOM
JESATSIILHOCTH

OIIK-9 Cnocoben
BHerHTI) 1 OCBAMBATh
HOBOE TEXHOJIOTHYECKOE
obopynoBaHue

OIIK-13 Cniocoben
IPUMEHSTh
CTaHJAPTHBIE METOIBI
pacuera npu
IPOCKTHPOBAHUT
JleTanei u y3ioB
TEXHOJIOTUIECKUX
MaIluH 1 000py10BaHUs

OIIK-14 Cnocoben
pa3pabartbIBaTh

OIlK-2.1 3HaeT u coOIrotaer HOPMBI
MH()OPMAITMOHHON 0e30MmacHOCTH B
poeCCHOHATTLHOM JICATEIIbHOCTH

OIIK-2.2 VYwmeer pemath HHXEHEPHO-TEXHHUUECKUE
3aJaud W 3a7a4d BBIYUCIUTEIBLHOW MAaTEMAaTHKH C

MPUMECHEHHEM COBPEMEHHBIX POrPaMMHBIX
KOMILICKCOB

OIIK-2.3 Bnaneer COBPEMEHHBIMHU
MHQOPMAIIMOHHBIMU ~ TEXHOJIOTUSIMH  TIpH  cOOpe,

aHayin3e, 00paboTKe U MPEACTaBIEHNN HH(OpMaLUU
OIIK-9.1 3HaeT KOMIUIEKTHOCTh, NPUHIUIB U
MOPSIIOK pa3paboTKu KOHCTPYKTOPCKOM
JOKYMEHTAIlMM Ha TEXHOJOTHYECKOe 000pYyI0BaHUE B
paMKax OCYIIECTBIISIEMOU JeSITeTbHOCTH

OIIK-9.2 VYmeer BBINONHATH TEXHOJOTHYECKHE U
MIPOYHOCTHBIC pacuersl, COCTaBIISITh
NPUHLIUIHATIBHBIE KUHEMaTHYeCKUe, 3JIEKTPUYECKHe
Y WHBIE CXEMBI Y3JI0B U arperaToB pazpabaThiBaeMoOro
o0opynoBaHus

OIIK-9.3 Bnameer  mpuemamm  pa3paboTKu
KOHCTPYKTOPCKHX, B TOM YHCJIE JKCIUTyaTallMOHHBIX
JOKYMEHTOB Ha TEXHOJOTHYECKOoe O0OpyaoBaHUeE,
CO3/IaBaeMO€ B XOJI€ OCYIIECTBICHHS eI TeTbHOCTH
OIIK-13.1  3naer  MeToabl U AJITOPUTMBI
MaTeMaTHIeCKOTO MO/JICITUPOBAHUS "
aBTOMAaTH3UPOBAHHOTO MIPOEKTHUPOBAHUS
TEXHOJIOTUYIECKUX MAIIHH U 000PYIOBaHHS

OIIK-13.2 VYmMeer WuCHOIB30BaTh COBPEMEHHBIC
1 poBkIe MPOrpaMMBbI MPOSKTHPOBAHUS
TEXHOJIOTUYECKUX MAIIUH U 000py10BaHUS

OIlK-13.3 Brnameer mnpuemMaMu MOJICITUPOBAHHS
paboThI u UCTIBITAaHUA ~ PabOTOCIIOCOOHOCTH
TEXHOJIOTUYECKUX MAallMH M 000pylOBaHHA C
WCTIOJIb30BAHUEM BBIYHCIUTEIBHON TEXHUKU
OIIK-14.1 3HaeT MpUHIUIIBEI U TOPSAIOK pa3pabOTKH
MIPOEKTOB W MPOTpaMM, HAINPABICHHBIX HA CO3aHUE
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aITOPUTMBI U
KOMIIBLIOTEPHEIE
[IPOrpaMMBl, IPUTOJHBIE
JUISA IPaKTUYECKOTO
[IPUMEHEHUA

y3JI0B M JeTajlell MalluH, KOMIUIEKTHOCTh H
colepKaHUE  METOAMYECKOM UM HOPMaTUBHOU
JOKYMEHTAI!

OIIK-14.2 VYwmeer ¢opMyIupoBaTh TEXHUYECKOE
3a/laHue I pa3pabOTYMKOB MPOEKTOB U MPOTpamm,
HaIpaBJICHHBIX HAa CO3/IaHUE Y3JIOB U JCTalel MallluH
OIIK-14.3  Bmameer  HaBbIKaMH  pa3pabOTKH
JOKYMEHTAIlMM TPH peaju3alid  pa3padoTaHHBIX
MIPOEKTOB U MpPOrpaMM, HamlpaBlICHHBIX Ha CO3JaHUE
y3JI0B U JIETAJICH MallIuH




IIpodeccnonanbHbie KOMIETEHUMH WM MHAMKATOPbI HX

JTOCTUKEHHSI:
(U3 coomeemcmeyrouweco  YII ¢ yuemom nooxooawieco ypoena keanugpukauuu u3 Illpogpcmanoapma,
HanpuMmep):
B 3 S OCHOBANIG
ajaya .
. O0bekT mm obnacth Kon u Kon u HanmeHoBaHue (mpoeccronanbHbIH
npohecCuOHATBLHOM
eSTENBHOCTH 3HAHUS naumeHosanue [1K uHanKaTopa noctwkenus 1K CTaHJIapT, aHAJIU3 OIIbITA)
O060011eHHbIE TPYIOBBIE (PYHKIIUU
Tun 3apa4y npodeccHOHAIBLHON eI TeIbHOCTH: MPOU3BOJACTBEHHO-TEXHOJIOTHYECKH
Bremmosaenue XuMHYECKOE, [1K-1 Criocoben [1K-1.1 3naer npunnumsl ¥ nopsagok  40.086 Crnenmanuct 1o
(GyHIaMEHTAIBHBIX H  XUMHKO- MPUHUMATH YUYaCTHE B pacueTa JIeTalIeH U y3JI0B BHEJPCHUIO HOBOW TEXHHUKHU U
MPUKIAIHBIX paboT TEXHOJIOTUYECKOe paboTax Mo pac4eTy U  TEXHOJIOTHYECKOTO 000PYIOBAHMUS TEXHOJIOTHI B TEPMUUECKOM
MTOWCKOBOTO, MIPOU3BO/ICTBO; MIPOSKTHUPOBAHHIO XUMHYECKOHN TPOMBIIUICHHOCTH U npou3BoJicTBe A BHenpenue
TEOPETUYECKOTO U JeTanei u y3IoB OCHOBHBIE POTPAMMHBIE CPEACTBA HECJIOKHBIX HOBBIX TEXHUKH U
IKCIIEPUMEHTATBLHOTO  CKBO3HBIC BH/IBI TEXHOJIOTUIECKOTO JUTSI UX BBITIOJTHCHHUS TEXHOJIOTUI TePMHUIECKOH
XapakTepa ¢ MeJIbIo npodeccuoHanpHO  000pyIOBaHUS ITIK-1.2 Ymeer npoeKkTUupoBaTh obpabotku A/01.5 Coop u
OTIpeICTICHUS JESTCIILHOCTH B XUMUYECKOU TUTIOBYIO TEXHOJOTHYCCKYIO OCHACTKY 0000IIeHIe HHOOPMAIIMHA O HOBBIX
TEXHUUECKUX MIPOMBIIIJICHHOCTH MIPOMBIIIJICHHOCTH B C UCTOJIb30BAaHUEM MPUKIIAJTHBIX 000py/IOBaHUU U TEXHOJIOTUAX B
XapaKTePUCTHK HOBOK (B cdepe COOTBETCTBHH C MIPOTPaMMHBIX CPEJICTB TEPMHYECKOM TIPOU3BOJICTBE

TEXHHKH, a TAKKE
KOMILIEKca paboT 1o
pas3paboTke
TEXHOJOTHYECKON
JOKYMEHTAIIH.

OpraHu3alyy U
MIPOBEICHUS HAYYHO-
HCCIIeI0BATEIbCKUX
U OTIBITHO-
KOHCTPYKTOPCKHX
pabot B obactu
XUMHUYECKOTO U
XUMHUKO-
TEXHOJIOTHYECKOT 0
IIPOU3BOJICTBA).

TEXHUYECKUMHU
3alaHUSIMHU U
HCIIOJIb30BAHUEM
CTaHJAPTHBIX CPENICTB
aBTOMaTU3aLUU
IIPOEKTUPOBAHUS

[1K-1.3 Brnageet MeToanKaMu
aBTOMATHU3UPOBAHHOTO
IIPOEKTUPOBAHUS JAETAIIEH U Y3JI0B
TEXHOJIOTHYECKOT0 000pyI0BaHuUs
XUMHUYECKON TTPOMBINIJICHHOCTH B
MPHUKJIAIHBIX TIPOTPAMMHBIX
CpeICcTBaxX

40.136 Cnenuanuct B 00acTu
pa3pabOTKH, COMPOBOKIACHHS U
MHTETPali TEXHOJIOTUYECKUX
MIPOLIECCOB U MTPOU3BOJICTB B
o0acT MaTepuaIoBeIeHUS
TEXHOJIOTHU MaTepruaioB A
Pa3paboTka, conmpoBoXIeHHE U
MHTErpalus TUIOBBIX
TEXHOJIOTUYECKHX MPOLIECCOB B
o01acT¥ MaTepUaIOBeICHUS U
TEeXHOJIOTHHU MaTepuayioB A/02.6
Pa3paboTka nHTErpupOBaHHON
UH(OPMAIIMOHHON MOJIETH
TUTIOBBIX TEXHOJIOTHYECKUX
MPOLIECCOB B 00JIACTH
MaTepHUalOBEICHUS U TEXHOJIOTUU
MaTepuaioB




B pe3ynbrate n3yueHus: AUCHUILTUHBI CTYJACHT OaKajgaBpHuara JOJHKCH:
Buame:

— KkjaccH(PUKAIUIO, CTPYKTYPY M OCHOBHBIC TPUHIUIBI TOCTPOSHUS COBPEMEHHBIX
MammurHocTpoutenbHbix CAIIP;

—  OCHOBHBIE TPHUEMBbl  JIBYXMEPHOIO  IPOCKTUPOBAHUS  YEPTEKHO-KOHCTPYKTOPCKOU
JIOKYMEHTAIUH 0001 cTernieHu ciioxHocTH Ha 6aze CAIIP o6miero MmammHoCTpOSHUS;

— OCHOBHBIE TTPUEMBI TPEXMEPHOTO TBEPAOTEIBHOTO MMapaMETPUUIECKOTr0 MOACIUPOBAHUS IeTalel
MaIliH, COOPOYHBIX y3JIOB U MEXaHU3MOB ¢ ucronb3oBanueMm CAIIP o6ero MmammHoOCTpOCHUS;

— OCHOBHBIE MIPUEMBI pacyeTa ONTUMAIbHBIX TEXHOJOTMUYECKUX M KOHCTPYKTHBHBIX MapaMeTpoB
MAIIIMH ¥ alllapaToB ¢ UCIOJIb30BaHUEM MamHocTpouTenbHbix CAIIP;

Ymems:

— BBIOHMpATh CIOCOOBI PEIICHUS MPOEKTHBIX 3a/1a4 KOHCTPYKTOPCKON TeXHOJIOTHYECKON
MOATOTOBKHM MAIIMHOCTPOUTEIBHOTO ITPOU3BOJICTBA;

— BBINIOJIHATH YEPTEKHO-KOHCTPYKTOPCKYIO JTOKYMEHTAIIHMIO JIF00O0#l CTENeH! CII0KHOCTH Ha 0aze
CAIIP o6miero MammHOCTPOCHHUS;

— BBINOJHATh TPEXMEPHBIE TBEPJOTEIbHBIC IApaMETPUUECKHUE MOJEIN JeTaJe MalluH,
COOPOYHBIX y3JIOB U MEXaHU3MOB ¢ Hcroyib3oBanreM CATIP o01iero MalmmHOCTPOSHUS;

Bnaoemy:.

— HaBblKamMu npuMeHeHusi coBpeMeHHbIXx CAIIP st pemieHuss 3amad KOHCTPYKTOPCKOTO H
TEXHOJIOTMYECKOT0 MPOESKTUPOBAHMUS.

3.0BbEM JUCHMILUIMHBI W BUJbI YYEBHOM

xl

Bcero B 5 cemectpe
Bun yae6Hoi1 paboTbI

3E Akazn. 4.  AcCTpoH.4

OO61mas TpyA0eMKOCTh AUCIMUITITUHBI 5 180 135
KonrakTHass padora — ayaiuTOpHBIE 1,78 64 48

3aHATHSA:

Jlexuun 0,89 32 24

[TpaxTueckue 3anstus (I113) 0,89 32 24

CamocrosiTeibHast padora 3,22 116 87

KonrakTHas paboTa — nmpoMexyToUyHast 0,4 0,3

aTTecTanus

IToaroroBka K BBIIOIHEHUIO U 3AIIUTE 399 54 40,5

MPAKTUYECKUX paboT
CaMOCTOSITETbHOE U3YUYEHUE PA3JICIIOB
JUCITATITAHBI 61,6 46,2
Bua utoroBoro KoHTpoOJIS: 3auem C OUEHKOI




4.COAEPKAHUE JIUCHUIIJIMHbI

4.1. Pa3nenpl DTUCHMILIMHBI M BHUABI 3aHATHHA

ENQ T Pasaes IUCHUIIINHBI Yacpl akageMHUYecKHe
/o Bcero Jleknuum  Ilpak. Camocr.
3aH. padora
BBenenne 2 1 1
1 Cucrembl aBTOMaTHU3HpOBaHHOro 58 11 16 31
NPOEeKTHPOBAHUS
1.1 TIlonsATHEe CHCTEMBI aBTOMAaTU3UPOBAH-HOTO 11 3 2 6
MIPOEKTUPOBAHHUS
1.2 Oco6ennoctu CAIIP cpennero ypoBHs 47 8 14 25
2 CAD-CAE cucrema  mnpoexkrtupoBanusi 51 10 16 25
Dassault System SolidWorks
3  IIpoyHOCTHOI aHAIW3 KOHCTPYKIHii 69 10 - 59
3.1 OcHOBBI METO/Ia KOHCUHBIX JJIEMEHTOB U ero 35 4 - 31
WCIOJIb30BaHUE JJI IPOYHOCT-HBIX PAaCueTOB
3.2 CneumammsupoBanusie moxynmu CAIIP g 34 6 - 28
MIPOBEJICHUS PACYECTOB
Bcero waco 180 32 32 116

4.2. Conepxanue pa3aejaoB JTUCHUILIMHBI

BBenenune. [Ipenmer u meroab! AucuuminHel. KpaTtkue ucropuyeckue cBeAeHUs. 3a1auu U MECTO
Kypca B IMOATOTOBKE OakaiaBpa 10 HalpaBIeHUIO TEeXHOIOTHYECKHAE MAITMHBI H 000pyI0BaHHUE.

1. Cucrembl aBTOMATH3HPOBAHHOIO

liipodlompneangnacTreMbl aBTOMATH3UPOBAHHOIO  MNpoekTHpoBaHusA. OrmnpeneneHue
KnaccnduAdiPist cricrem aBTOMaTH3MpPOBaHHOTO MpOoeKTUpoBaHus. TpeboBanus k cucremam CAITIP mns
MIPOEKTUPOBAHMS MAIllMH U allapaToB XUMHUYECKHX MpoU3BOACTB. KOMIOHEHTH BHIOB OOecreueHusl.
CoBpemennbie CAD-cucteMbl, MX BO3MOXXHOCTH. VIcronb30oBaHHE CHUCTEM aBTOMATH3MPOBAHHOTO
MIPOEKTUPOBAHMSI HAa BCEX dTanax MPOEKTUPOBAHMUSL.

1.2. Ocobennoctu CAIIP cpeanero ypoBHsi. CucTeMbl CPEAHErO YPOBHS, HCIIOJIb3yeMbIE B
MamHocTpoeHud. OO030p cucrteM, Bo3MOXHOCTH. IIpobimema BbIOOpa cuctemsl. IlepcriekTuBBl U
HaIlpaBJICHUsl Pa3BUTHSL.

Cucrema KOMITAC. Bo3moxHocTH cucTeMbl npu npoektupoBanuu . MuaTepdeiic. Coznanue u
ohopmiieHHe YepTexei netaieid u coopounsix dyeprexeil. Crnenuduranuu. Cucrema Autodesk Inventor.
BosmoxHocTH cuctemsbl npu npoektupoBanun. Murepdeiic. Mactep npoektupoBanusi. OOMeH TaHHBIMU
Mexnay cucremamu CATIIP.

2. CAD-CAE cucrema mpoektupoBanusi Dassault System

CoehieldoBk$idWorks. Bo3moskHOCTH cHCTEMBI TpU TPOEKTHpOBaHUH. WHTEpQenc CHCTeMbl.
Cosnanue 3D moxeneii B SolidWorks. OcaoBsl co3nanusi coopok. OCHOBBI CO3/1aHUS YEPTEKEH.

3. IIpoyHOCTHOIi aHAMU3 KOHCTPYKLMIi

3.1. OcHOBBI MeTOIa KOHEYHBIX JIJIEMEHTOB M €ro HCHoJb30BaHHE [JIsl
pacyeTOBP OBHOKTKHIARYHBIX JIEMEHTOB, CIOCOObI HaHEeCEeHUs ceTKU. HarpyxeHus, TpaHU4HbIE YCIOBUSI.
Buael ananuza KOHCTPYKLIHA.

3.2. CnenmnamusupoBannbie wmoayau CAIIP ans nposenenusi pacueroB. CoznaHue
TunopoiBagareput™m pacuera. CTaTUUECKUN, YACTOTHBIM aHAIU3 W AHAJIU3 YCTAJIOCTHOW MPOYHOCTH.
bubnuoTteka marepuanos.



5. COOTBETCTBHE COJEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM
OCBOEHMUA

[N Bpesynprate ocsoenns aucnuiiiGil UklqtkiHiolnken Paszzennt
1 2
3HATh:
1  knaccudukanuioo, CTpyKTYpPY ¥ OCHOBHBIC TIPHHIIUITBI TOCTPOCHHUS +
COBpEMEHHBIX MamuHocTpouTeabHbix CAIIP;
2  OCHOBHBIE TPHEMBI IBYXMEPHOI'O IMPOCKTUPOBAHUS YEPTEHKHO- + +

KOHCTPYKTOPCKOM TOKYMEHTALUU JIF0OOH CTENEHH CIO0XKHOCTH Ha
6aze CAIIP oOiiero MalinHOCTpOEHMS,

3 OCHOBHBIE IIPUEMBI TPEXMEPHOTO TBEPJOTEIBHOTO + +
napaMeTpUUecKOro MOJEIMPOBAHNUS JeTaJIel MalliH, COOPOYHBIX
y3JI0B W MeXaHu3MoB ¢ wucnonb3oBanuem CAIIP oOmiero
MAaIIMHOCTPOCHHUS;

4 OCHOBHBIC NPHEMBI pacyeTa ONTUMAIBHBIX TEXHOJOTUYECKUX H +
KOHCTPYKTUBHBIX  [apaMeTpOB MallMH M  amnmnaparoB ¢
UCI0JIb30BaHuEM MalnHocTpoutenbHbix CAIIP;
yMeThb:

S5  BBIOMpATH CIIOCOOBI PEIIEHNUs IPOEKTHBIX 3a7jauy KOHCTPYKTOPCKON + +
TEXHOJIOTUYECKOM HOJrOTOBKH MAaIIMHOCTPOUTEIBHOTO
IPOM3BOJICTBA;

6  BBIIOJHATH YEPTEIKHO-KOHCTPYKTOPCKYIO TOKYMEHTALUIO JII00O0MH + +
cTenieHu ciaoxHoctu Ha 0aze CAIIP olmiero MamHOCTpOEHUS;

7  BBINOJHATH TPEXMEPHBIE TBEPJIOTENbHbIE IApaMETPUUECKUe + +
MOJICNIA JeTajel MalluH, COOPOYHBIX Y3JIOB M MEXAHU3MOB C
ucnonb3oBanueM CAIIP obuiero MammHOCTpOSHUS
BJIa/I€Th:

8  HaBblkamu npuMeHeHus coBpeMeHHbIX CAIIP ans pemenus 3agau + +
KOHCTPYKTOPCKOTO U TEXHOJIOTHYECKOTO MPOSKTUPOBAHHUS.

Koa n naumenoBanne  Koa u HauMeHOBaHHWe HMHAMKATOpPA
YK noctwkennss YK

9 VK-1 Cmocoben YK-1.1  3maer Merombl  IIOWCKa, + +
OCYIIECTBIIAATh TOUCK, KPUTHYECKOTrO aHajlu3a U CHHTE3a
KPUTHYECKUIA aHaMu3 U WH(OpPMAIMH, TPUMEHEHHS] CUCTEMHOTO
CHUHTE3 HWH(POpPMAaLUU, I0AX0Ja, OCHOBAHHOIO Ha HayYyHOM

MIPUMEHSATH MHPOBO33pPEHUM IIPU PELICHUHM 3a1ad
CUCTEMHBIN moaxo7 TMpodecCHOHAIBLHON e TETFHOCTH
hilas: | pemenus YK-1.2 YMeer aHanu3upoBaTh 3agady, + +

IIOCTABJICHHBIX 337a4  BBIJENsAS €€ 0a30BbIE COCTaBISIONINE,
OTIPE/ICNIATh W OICHUBATH BApUAHTHI €¢
BO3MOXXHBIX pEIIEHUH, HaXOIuTh W
KPUTHICCKH aHAITN3UPOBATh
uH(pOpMaIIMI0,  HEOOXOMUMYK s
pemeHuss  3amad  MPO(GeCCHOHATLHOU
JESITEIIbHOCTH
YK-1.3 Bnaneer HaBbIKAMU + +
pPacCMOTPEHHSI BO3MOXHBIX BapHUAHTOB
pelleHusT 3aJadd, OILCHUBAHUA  UX
JOCTOWHCTB M HEIOCTATKOB
10 VYK-2 Crnocoben VYK-2.1 3naer mpaBwia U YCIOBHOCTH + +
OTIpeNeNsTh KPYr TpH BBIIOJHEHHH KOHCTPYKTOPCKOM
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11

12

13

—SamET B pamxax
IMOCTaBJICHHOM IICIIN U
BBIOMPATH
OITHUMAJIbHEIC
CIOCOOBI MX PEIICHHUS,
HCXOs u3
JIEUCTBYIOLIUX
MPaBOBBIX HOPM,

UMEIOLIUXCA PECYPCOB
Y OTPaHUYCHUH

Kox u HamMeHOBaHue
OIIK

OIIK-2 Cnocoben

OPUMEHATh OCHOBHEBIE

METOABI, CIIOCOOBI H
CpEICTBA TOJTYYCHHUS,
XpaHEHUS,
nepepadoTKH
uH(popMauu pu
pelieHuun 3a1au
npodeCcCHOHAIbHON
JEeSITEIbHOCTH

OIIK- 9 Cnocoben

BHCOPATL U OCBAUBATH
HOBOE
TEXHOJIOTUIECKOE
o0opynoBaHue

OIIK-13
MMPUMCHATH
CTaHAApPTHBIC MCTObI
pacyera npu
MPOCKTUPOBAHUT

Crocoben

JOKYMEHTAIMH [IPOCKTa
YK-2.2 VYwmeer ompenensite cmocod
pelIeHUs] KOHKPETHOW 3ajaud MPOEKTa,
BbIOMpas ONTHMAaJbHBIM  cHocod U
UCXOIs U3 JCHCTBYIONIMX TMPaBUI U
IPAaHUYHBIX YCJIOBUM IIPU BBIIOJIHECHUHU
POEKTHOM JOKYMEHTAIUH u
UMCIOIIUXCS PECYPCOB U OTPaHUYCHU I

VK-2.3  Bnmageer  cmocobamMu U
nprHeMaMHd  W300paXEHHUS  DIIEMEHTOB
XUMHUYECKOr0 000pYJOBaHUs B OJTHOM U3
rpaduueckux CUCTEM, HaBBIKAMU
MIPOEKTUPOBAHUS MPOCTEUIINX
anmnaparoB XUMHYECKON
MPOMBILIUIEHHOCTH

Koa n HaumeHOBaHMe WHIUKATOPA
poctimckenns OIIK

OIIK-2.1 3nHaer m cobmromaeT HOPMBI
nH(pOpMaIMOHHON  0E€30IacHOCTH B
npodecCHOHATEHOM IeATEITBHOCTH
OIIK-2.2 VYwmeer pemarb WHXKEHEPHO-
TEXHWYECKHE  3aJaud W 3a/a4d
BBIYUCIIUTEIILHOU MaTeMaTHKU C
MIPUMEHECHUEM COBPEMEHHBIX
MIPOTrPaMMHBIX KOMITJIEKCOB
OIIK-2.3 Bmageer  COBpeMEHHBIMHU
WH(OPMAIIMOHHBIMU TEXHOJOTUSAMHU TIPU

coope, aHasuse, 00paboTke u
MpeJCTaBIeHUH HH(OpMaLIUU
OIIK-9.1 3HaeT KOMILJIEKTHOCTD,

NPUHIUIBL W TOPS/IOK  pa3padOTKu
KOHCTPYKTOPCKOM ~ JTOKYMEHTallul Ha
TEXHOJIOTUYECKOe  000Opy/lOBaHHWE B
paMKax OCyILIECTBISIEMON AeATeIbHOCTH
OIIK-9.2 Ywmeer BBITIOJTHSATH
TEXHOJIOTUYECKHE W IPOYHOCTHBIE
pacyeTbl, COCTaBIATh MPUHIHUINAIbHbIE
KHHEMATH4YeCKHe, JJCKTPUYECKHe U
UHBIE CXEMBl y3JIOB M  arperatroB
pa3pabaTeiBaeMOro 000pyA0BaHUs
OIIK-9.3 Brnaneer IprUeMaMu
pa3paboTKH KOHCTPYKTOPCKHX, B TOM
quCciIe HKCIUTYaTallHOHHBIX JIOKYMEHTOB
Ha TEXHOJIOTHYECKOE O00OpyAOBaHHE,
CO3/1aBaéMO€ B XOJI€ OCYIIECTBICHUS
JeSITeTTHHOCTH

OIIK-13.1 3HaeT METOABI U AITOPUTMBI
MaTeMaTHYECKOTO MOJICIIUPOBAaHUS U
ABTOMATH3UPOBAHHOTO MPOECKTHUPOBAHUS
TEXHOJIOTHIECKIX MalH "
obopymoBaHus
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14

15

AeTanien T u

"'y3/10B
TEXHOJOTUIECKIX
MaIIiH u
000pyI0BaHUs

OIIK-14 Cnocoben
pa3zpabaThiBaTh
AITOPUTMBI u
KOMITBIOTEPHBIC
IIPOrPaMMBl,
MIPUTOTHEIC
IIPAKTUYECKOIO
IPUMCHCHUS

JJIA

Koa m HamMeHoOBaHHE
K
IIK-1 Cnocoben
MPUHUMATh YYacTHUE B
paboTax mo pacyery u
MIPOEKTUPOBAHUIO
JeTaie U y3JIOoB
TEXHOJIOTHYECKOTO
o0opynoBaHus
XUMHYECKOHN
MPOMBILIUIEHHOCTH B
COOTBETCTBUH c
TEXHUYCCKUMU
3aJaHUSIMU 51
HCIOJIb30BaHUEM
CTaHJAPTHBIX CPEJNICTB
aBTOMAaTHU3aIlUN
MIPOCKTUPOBAHUS

OIIK-13.2 VmMeer HCIIO/IL30BaTh
COBpEMEHHBbIC IU(POBBIE TMPOTPAMMBI
MIPOCKTUPOBAHUS TEXHOJOTHYECKHX
MaIIMH U 000pyAOBaHUs

OIIK-13.3 Biameer npueMaMu
MOJICTTUPOBAHUSL PA0OTHI U HCIBITAHHS
PaboTOCIIOCOOHOCTH  TEXHOJOTUYECKHUX

MallIuH u obopymoBaHus c
UCTIOJIb30BaHUEM BBIYMCITUTEITLHON
TEXHHUKHU

OIIK-14.1 3HaeT NpUHIMIBI U MOPSAOK
pa3pabOTKH TMPOEKTOB U  MPOTpamM,
HaIlpaBJICHHBIX Ha CO3JaHHUE Y3JIOB W
JeTajled MalllMH, KOMIUIEKTHOCTh |

coJiepKaHue METOAMYECKON "
HOPMAaTHUBHOM TOKyMEHTAIIUN

OIlK-14.2 VYmeer  dopMynupoBath
TEXHHYECKOE 3aJjaHne ISt

pPa3pabOTUHUKOB MPOEKTOB M IPOTPaAMM,
HAIPaBJICHHBIX Ha CO3/IaHHUE Y3JI0OB U
aeTajey MalIug
OIIK-14.3 Bnaneer HaBBIKAMH
pa3paboTKu JIOKYMEHTAITUN pu
peanu3anuu pa3padoTaHHBIX MPOCKTOB U
MpOrpaMM, HaIpPaBJICHHBIX Ha CO3JaHHE
y3JI0B U AeTaleil MalH

Kon u HanmMeHOBaHMe HHAMKATOPA

noctuxkenus ITK

[IK-1.1 3HaeT NOpUHOUOBI U TOPSAOK

pacuera JeTaneu u y3JI0B
TEXHOJIOTUYECKOIO 000py10BaHUS
XUMHUYECKOH MPOMBINIJICHHOCTH u

OCHOBHBIE€ IPOrPaMMHBIE CPEICTBA JIs
UX BBITNIOJIHEHHUS
[1K-1.2 YMeeT npoeKTHpPOBaTh TUTIOBYIO

TEXHOJIOTUIECKYIO OCHACTKY c
HCIOIb30BaHUEM TIPUKJTATHBIX
MPOrPaMMHBIX CPEJICTB

[1K-1.3 Bmageer METOIUKAMU

ABTOMATU3UPOBAHHOTO TPOEKTUPOBAHUS
JIeTanedl M y3J0B TEXHOJOTHYECKOTO
obopymoBaHUs XUMUYECKOU
MPOMBINIJICHHOCTH B MPUKIIAJIHBIX
MPOrpaMMHBIX CPEICTBAX
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6. IPAKTUYECKHUE ¢ JJABOPATOPHBIE
3AHATUA
6
1. IlpakTnyeckne 3aHATHS
[IpakTrueckue 3aHATHAA NPOBOIATCA IO PYKOBOJICTBOM IIPENOJABATENICd W HAIpPaBICHBI Ha
yri1yOJeHHe TeOPEeTHUUYECKUX 3HAHMUM, MOJYYEHHBIX CTYJEHTOM Ha JIEKLIMOHHBIX 3aHSTUSAX, pPacIIUpEHUe
3HaHUI B 00JaCTH TEXHOJIOTHMH XMMUYECKOTO MAITHHOCTPOCHUSI.

@0 —————NrpasTem ]
o 1/ UCIIAILIHHEL IIpuMepHble TeMBbI NPaKTHYeCKUX 3aHaATHiE Yachl
(mpakTu4YecKkux pador)
1 11 I'eomeTprueckue mocTpoeHusi 0a30BBIX JIEMEHTOB 2
B cucreMe KOMITAC-TPA®UK.
2 1.2 Pazpabotka m odopmiieHue pabodnx dYepTekeit 2

JIeTaneldl  MallMH  CTaHAAPTHBIMU  CPEICTBAMU
KOMITIAC-TPAD®UK.

3 1.2 Beinenenue u penakTupoBaHHE IJIOCKUX (QHUTYp H 2
COCTaBHBIX OOBEKTOB Ha uUep-Tekax U (PparMeHTax
KOMITAC-TPA®UK.

4 1.2 Hcnonb3oBanue BCTPOCHHBIX OnOIMOTEK 2
(parMeHTOB, BCIIOMOTATEIbHBIX BHJOB U CJOEB, a
TaKk)Ke MapaMeTPUYECKUX BO3MOXKHOCTEH CHUCTEMBI
KOMITAC-TPA®UK mnpu noctpoeHuu padouux
YEpTEekKEHN JeTaIe MAIlINH.

3) 1.2 Hcnonp30BaHWEe AaccOLMATHBHBIX BO3MOXHOCTEH 2
cuctemsl KOMITAC-TPA®UK npu nocrpoeHun
pabouunx dyepTexel aeTaeld MalvH.

6 1.2 Pacyer u 1ByXMepHOE NPOEKTUPOBAHUE NPYKUH U 2
JeTajeil MallMH THIA «Teja BpPAlIeHHs» IpHU
MOMOIIH MPUKIIAJTHBIX OUOINOTEK

7 1.2 Co3anue ¥ peAakTUpPOBAaHUE  TEKCTOBOM 2
JIOKYMEHTAIUH, CXeM U TabJIuIL.

8 1.2 Pazpabotka n opopmienrne cOOpOUHBIX YepTeKeH U 2
cneundukanuii B cucteme KOMITAC-TPADUK.

9 2 OszHakomiieHHEe C UWHTEepJeiicoM U HaCTpoWKa 2
napameTpoB cuctembl SolidWorks

10 2 IToctpoeHne M  pemaKTUPOBAHUE TPEXMEPHOMU 2

MOJEN  JeTadd TNpH  TIOMOIIM  OIepaIuii
BBIJIABIMBAHUS U BpAILEHUS.

11 2 IToctpoeHne M  pemaKTUPOBAHUE TPEXMEPHOMU 2
MOJIENIA JIeTajl TPU TIOMOIIM KHHEMaTHYeCKOM
Olepalru 1 ONepaluy Mo CEYSHUSIM.

12 2 Coznlanue M penakTHpOBaHHE IMPOCTPAHCTBEHHOM 2
napaMeTpU4ecKod  MoJaeNnu  JeTaudm M ee
aCCOIIMaTUBHOIO pabovero yepreka MpH MOMOIIH
OCHOBHBIX (HOpMOOOPa3yIONINX, TOTOIHUTEIHHBIX
U BCIIOMOTaTeJbHBIX ONEpaluii  TPEXMEPHOTrOo
MOJICIIMPOBAHMS U aCCOIMATUBHBIX BO3MOKHOCTEH

CHCTEMBI.

13 2 IToctpoeHne U  peAaKTUPOBAHUE TPEXMEPHOMU 2
MOJIEJIU JINCTOBOM JETAJIH.

14 2 Coznlanue U penakTUpOBaHUE IMPOCTPAH-CTBEHHOMU 2
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= TBEPAOTEIIBHOMN napaMeTpu4ec-Kon MOJEeIN
cOOpPOYHOro  y3Ja HyTEM IIOCJIEI0BATEIbHOIO
n00aBIEHUSI €ro OTIEIbHBIX KOMIIOHEHTOB U3
daiina u 6MOAMOTEK TPEXMEPHBIX MOJAETICH.

15 2 Co3manne W peJakTUPOBAHHWE  TPEXMEPHOU 4
TBEPAOTEIBHOMN napaMeTprUIecKoin MOJIeNH
cOOpPOYHOro  y37la MyTeM IOCJIEI0BATEIbHOTO
MOCTPOCHHUST €r0  OTACTBHBIX KOMIIOHEHTOB B
KOHTEKCTE caMou cOOpKH. Co3nanue
ACCOILIMAaTUBHOTO  COOPOYHOTO gepTreka  H
CBSA3aHHBIX C HUM OOBEKTOB CHEHH(PHUKAIUU IO
TOTOBOM TPEXMEPHOI MOJIeTTH COOPOYHOTO Yy3IIa.

BebimoHeHHBIE HA KOMITBIOTEPA MPAKTHYECKHE pabOThl OLIEHUBAIOTCS MCXOJS M3 MaKCHMalbHOMN
oreHkH 3a cemectp 60 GammwtoB. Beero B cemectpe mpemxycmMorpeHo 15 mpaktudeckux padoT, Kaxaas u3
KOTOPBIX OIICHUBACTCS MCXO/Is1 M3 MAKCUMAJIbHOM OlleHKH 4 Oasuna.

6.2 JlabopaTopHble 3aHITHA
JlaGopaTopHbIe 3aHATHUS YUCOHBIM IIAHOM HE TIPEIYCMOTPEHBI.
7. CAMOCTOSATEJIBHASA PABOTA

CamocrosTenbHas paboTa NPOBOAMTCA C LENbIO YIIyOJEeHUS 3HAHUM 0O JUCLUIUIMHE H
IpelycCMaTpuBaeT:

— O3HaKOMJICHME U TpopabOTKy PpEKOMEHJIOBAHHOW JHUTepaTyphl, pabOTy C 3IEKTPOHHO-
OMOIMOTEYHBIMU CHCTEMAaMHU, BKJIIOYasi EpeBOAbl MyOIMKalMi U3 HAYYHBIX JKYpHAJIOB, LIUTUPYEMBIX B
6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— BBIIIOJIHEHUE U MOATOTOBKY K Caue MPaKTHYECKUX padoT;

[InanupoBaHue BpeMEHM Ha CaMOCTOSTENbHYIO paboTy, HEOOXOJUMOIro Ha H3Yy4YeHHue
JUCHUIUIMHBL, CTYAEHTaM JIy4Yllle BCEro OCYIIECTBIATh Ha BECh NEPUOJ U3YUEHHUs, IIpeycMaTpuBas mpu
9TOM PETYJIIPHOE IIOBTOPEHUE NIPOMACHHOIO MaTepraia. Marepuai, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIUAX,
HEOOXOJIMMO PETYyJSPHO AOMOJIHATH CBEACHUSAMM U3 JIUTEPATYPHBIX HCTOUYHUKOB, NPEACTABICHHBIX B
nporpamme. [Ipu pabore ¢ yka3aHHBIMM HUCTOYHHUKAMH PEKOMEHAYETCS COCTAaBJIATh KPATKUH KOHCHEKT
MaTepuaia, ¢ 00s3aTeabHbIM (QUKCHpOBaHUEM ONOIMOrpaduYecKUX JaHHBIX HCTOYHHKA.

8. MPUMEPbI OLHEHOYHBIX CPEJICTB IJIs
KOHTPOJIA
OCBOEHUSA AUCHUIIJIMHBI
CoBoKymHasi OIEHKa MO AWCIMIUIAHE CKIIAIBIBACTCS U3 OICHOK 3a paboTy Ha MPaKTHUYECKHX
3aHATHSIX (MakcHMajbHas omeHka 60 OaJJIoB) ¥ WTOrOBOTO KOHTPOJISA B (JOpME 3auema ¢ OUEHKOI
(MakcumanbHas orierka 40 6amioB).

8.1. Bonpochl UIsi HTOTOBOI0 KOHTPOJISI OCBOEHHS
MUCHUTLTAHBI
1. CAIIP kak OOBEKT NPOEKTUPOBaHHUS — OOmMe TMonoxkeHus. [loHATHA: aBTOMaTH3aIUs
MPOSKTUPOBAHUS;, OOBEKT TMPOCKTUPOBAHUS; IMPOCKTHOE PENICHHE, IPOCKT; MPOSKTHPOBAHHUE;
BXOJIHBIEC U BBIXO/IHBIE JAHHBIC; MOJIETH; IPOTpaMMHOE oOecTieueHue.
2. OcnoBuble npuHIUNBE npu co3ganun CAIIP — cucremMHOE €IMHCTBO, THUIM3AIMS; pPa3BUTHE.
O6ume nmpusHaku coBpemMeHHbIX CAIIP.
3. CocraB um ctpykrypa CAIIP. Buasl moacucrem (MpOEKTHPYIOUIUE, OOCITYXKHBAIOIINE), WX
HA3Ha4YCHHE.
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4. TIlonsarue “Kommekc cpencts aBromarusupoBaHHoro mnpoektupoBanusi (KCAII)”. Hasnauenue
KCAIIL Buast KCAII (0630pH0). CTpYKTYpHBIE YaCTH KOMILIEKCOB CPE/ICTB.

5. IIporpammuo-meroanueckue komiuiekeol (IIMK). Ux moasuasl. [IpobiemMHO-OpUEeHTHPOBAHHbBIC
IIMK. O6bekTHO-0opreHTHpoBaHHBIe [IMK.

6. Cucremsr AutoCad, Inventor. Bo3moknoctu cucteM. OcoOEHHOCTH pPabOThI € CHCTEMaMHU.
Bo3moxnoctu unterpanuu ¢ CAIIP TexHOJIOrHYecKuX MpoLeccoB.

buner ans 3adera ¢ OIEHKOW BKIJIIOYAET KOHTPOJIBHBIC BOIPOCHI MO paszzgenam 1 — 3 paboueit
IIpOTrpaMMBbl TUCIMIIMHBI U COAEPKHUT 2 Bompoca. Borpoc 1 — 20 6amos, Bonpoc 2 — 20 6amios.

IIpumep Omiera 1is 3ayera C OLEHKOM

x] «Vmigepiicoaioy Munucmepcmeo Hnayku u evicuie2o oopazoseanun PO
3aBenyromnuii kadeapoit Poccuiickuii XMMHMKO-TEXHOJIOTHYECKHMH YHUBEPCHUTET
HUIITO HMeHH
(J1o/KHOCTB, Ha3BaHUE Kadeapsl) Z[ H. Men aejeeBa

B.M.Apucros Kadenpa mH:KeHepHOro npoeKTHpPOBAHMS
T 1.0.®
(Mommucr) (€ aMUII) TYRGRARM Ae0IInHa — «CucTeMbl ABTOMATH3HPOBAHHOIO

« » 20 . IPSOPHISEIETD

Konx m HanMeHOBaHHEe HAINPABJIEHUs] TOATOTOBKH —
15.03.0T exHosioruyeckne MalMHbI U 00OPYI0BaHHE

Buaer Ne 1

1. Meronuku aBTOMaTU3UPOBAHHOTO NMpoekTHpoBaHus. O0mas cxema BeiOOpa. Meroa
IPSIMOTO NMPOEKTUPOBAHMS.
2. Bpmonauts 3-D Mozxens neranm.

9. YYEBHO-METOANYECKOE OBECIIEYEHUE
JUCHUIIJINHBI.
9.1. Pekomenayemasi JuTepartypa.
A) OcHoBHas uTepaTypa:

1. bepmuaep D.M., TapareiHoB O.B. CAIIP TexHomOTa-MamIMHOCTPOUTENSA. [ DIEKTPOHHBIN
pecypc]. M.: @opym, THOPA-M, 2015. 336 ¢. ZNANIUM.COM: 31ekTpoHHO-OHOIMOTEYHAS] CUCTEMA.
—http://www.nanium.com/catalog.php. Pexxum moctyna: s aBTOpu3. MOJIb30BATEINCH.

b) JononmuuTtenpHas auTepartypa:

1. bepmunep 3.M., TapateiHoB O.B. CAIIP B mammHOCTpoeHMH. YUeOHMK Uil BY30B. M.:

®opym, 2012. 447 c.

9.2. PexoMeHyeMble HMCTOYHHUKH HAaYYHO-Te€XHHYECKOW

1?“‘1)0812%)]%1%[ «Texnonorus mamuHoctpoenus», ISSN 1562-3221
2. Kypnan «Bectauk mammaocTpoeHus», ISSN 0042-4633
3. Pecypcer ELSEVIER: www.sciencedirect.com.

9.3. CpeacrBa obGecrnieyeHHus] OCBOEHHS TUCIHUILINHBI.
Jns peanusaiuu paboueil mporpaMMbl MOJATOTOBIICHBI CIEAYIOIIUE CpEACTBA OOECIeUCHHSI
OCBOCHUA JUCHUIIJINHBI:

14


http://www.nanium.com/catalog.php
http://www.nanium.com/catalog.php
http://www.nanium.com/catalog.php
http://www.nanium.com/catalog.php
http://www.sciencedirect.com/
http://www.sciencedirect.com/

- KOMITBIOTEPHBIC IPE3EHTAIlH UHTEPAKTHBHBIX JICKIHii — 8, (00miee uncio craiinos — 489).

10. IEPEYEHb HMH®OPMALUOHHBIX
NAER/ABSMHNIREIX B OBPA3OBATEJIBHOM
IMPOLHECCE

Nudopmannonno-oudnnoreunsrii nentp (MBL) PXTY um. . M. MengeneeBa oOecrneynBaet
MHOOPMALIMOHHYIO TOAJEPKKY BCEM HAIPABICHUAM JAEATEIbHOCTH YHUBEPCUTETA, COAEUCTBYET
MOJITOTOBKE BBICOKOKBAIM()UIIMPOBAHHBIX CIIEHUAINCTOB, COBEPLICHCTBOBAHMIO Y4eOHOTO IIpolecca,
Hay4YHO-HMCCIIEJ0BATENBCKON paboThl, CIIOCOOCTBYET PAa3BUTHUIO MPO(HECCHOHATBHON KYIbTYphl OyIyLIEro
CHEIHAJINCTA.

CrpykTypa u coctaB 6uOIMOTEYHOro (OHA COOTBETCTBYET TpeOoBaHUAM [IpuMepHOro MooXKeHus 0
dbopmupoBannr (GOHAOB OWMOIMOTEKHM BBICIIETO YYEOHOTO 3aBENEHHS, YTBEPXKICHHOTO MPHKA30M
Muno6pazoBanus 1 Hayku oT 27.04.2000 r. Ne 1246. BL] ynuBepcutera obecreunBaeT 00yqarommxcs
OCHOBHOH yueOHOM, y4eOHO-METOANYECKOH M HAYYHOW JINTEpaTypol, HEOOXOAUMON /ISl OpraHU3aIlluH
00pa3oBaTeNBHOIO Ipolecca IO BCEM AMCHUIUIMHAM OCHOBHOM 00pa30BaTeNbHOM Hporpammsl U
rapaHTUPYeT BO3MOXXHOCTh KAa4eCTBEHHOTO OCBOCHHS OakaiaBpamMu 0Opa30BaTEIbHON MPOTPaMMBI 110
HarpasJieHuto nmoaroroBku 15.03.02.

Oo6mwuit 066emM MHOTOOTpaceBoro ¢honma MBI cocrasmser 1719785 sk3. na 01.01.22.

®oHp yueOHOH U y4eOHO-METOANYECKOH JIUTEepaTyphl YKOMIUIEKTOBAH MEYaTHBIMU M 3JIEKTPOHHBIMU
n3naHusaMu 3 pacdera 50 ok3. Ha Kaxaeie 100 oOyuarommxcs, a UIsi TUCIUILIMH BapUATHBHON YacTH
o0pa3oBaTeNbHON IPOrpaMMel - 1 3k3. Ha 0JTHOr0 00yyaroIIerocs.

@oH/ MONOTHUTENBHOW JIUTEPATYphl BKIIOYAET IIOMHUMO Y4YeOHOW JHUTEeparyphl oQuIHaNbHEIE,
CrpaBOYHO-OUOIMOrpaduyeckue, crenualn3upoBaHHbIe OTEUECTBEHHbIE U 3apyO0eKHbIE TEPUOJUUECKHUE
1 TH(QOPMAIIMOHHBIC U3IaHUSI.

NudopmaninoHHO-OMOIHOTEUHBIN TIEHTP O00ECIEeUrnBAaeT CaMOCTOSTENbHYIO pPabOTy CTYACHTOB B
YUTATBHBIX 3ajlaX, IPEJOCTABIISS IIMPOKHIA BBIOOP JTUTEPATYpPhI IO aKTyallbHBIM HAIPABJICHUSM, a TAKKe
obecrieynBaeT JOCTYyNl K NpOQecCHOHAIbHBIM 0a3aM JaHHBIX, MH(QOPMAIMOHHBIM, CIPABOYHBIM U
MTOMCKOBBIM CHCTEMaM.

Kaxnplii o0yqaromuiicst odecrieueH cBOOOJHBIM JOCTYIIOM M3 JHOOOH TOYKH, B KOTOPOM MMeeTcs
noctyn K cetu MHTepHeT M K 31eKTpoHHO-Oubmuoreunoit cucreme (OBC) YHuBepcurera, kKoTopas
COZIEPKUT pa3jIMyHble M3/IaHUS 10 OCHOBHBIM H3y4aeMbIM JUCHMIUIMHAM U Cc(QOpMHUpOBaHa IO
COTJIACOBAHUIO ¢ MPaBooOIaiaTeIsIMU Y4eOHOM U yueOHO-METOINYECKON JTUTEPATypPHI.

s Gosiee MOJIHOTO M ONEPAaTUBHOIO CIPaBOYHO-OMOIMOrpaduyeckoro u HHGOPMAIMOHHOTO
oOciyxuBanus B MBI peanuzoBana TexXHOIOTHs DIEKTPOHHOM TOCTaBKU TOKYMEHTOB.

[TonHbIN mepedyeHb 3IEKTPOHHBIX HH(POPMALMOHHBIX PECYpCOB, MCIIOIB3YEMBIX B Ipolecce
oOyd4eHwus1, mpeICTaBlIeH B OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHUE
AN CHUITINHBI
B cootBercTBUM C y4uyeOHBIM IJIAHOM 3aHATHS MO AWCUUIUIMHE MPOBOJATCS B dopMe JEeKIuH,
MPAKTUYECKHUX 3aHATUHA U CaMOCTOSTENbHOIN paboThl 00YJaromEerocs.

11.1. OGopynoBanue, Heo0XoaUMoOe B 00pa3oBaTelbHOM
JlexinoHHAMPOREGELBT ayAUTOPUSI, 00OPYIOBaHHAS AJIEKTPOHHBIMU CPEICTBAMHU JIEMOHCTPAIUU
(KOMIIBIOTEP CO CPEICTBAMH 3BYKOBOCIIPOU3BEACHUS, MMPOCKTOP, dKpaH) M ydeOHOM MeOembio; yueOHas
ayAUTOPUS JJIS IPOBEACHHS MPAKTUYECKUX 3aHATHI, 000pyI0BaHHAS KOMITBIOTEPAMH.
bubnuoTeka, mmeromas pabodne MecTa, OCHAIEHHBIE KOMITBIOTEpAMH C JOCTYIOM K 0Oa3am
JIAHHBIX U BBIXOJOM B IHTEpHET.

15




11.3. KomnboTepsl, MHPOPMALHOHHO-TE1eKOMMYHUKAIIMOHHbIE

11.2. YuyeOHO-HATISAHBIE IOCOOMS

KoMIIeKThI 11aKaToB K pasaciiaM JICKOMOHHOI'O KypCa U ITPAKTHYCCKUM 3aHATHUAM.

NpOrpaMMHbIe
[TepcoHanbHbIe KOMIBIOTEPHIN YAWMIUERIV@aBHER MepeneaBaressiMu CD u DVD, npuntepamu u
IIPOrpaMMHBIMU CPEJICTBAMM; MPOEKTOPbI M 3KpaHbl; LU(POBbIE KaMephl; KOMUPOBAJIbHbIEC allaparhl;
JJOKaJIbHaA CE€Th C BBIXOAOM B I/IHTepHeT.

CE€THU, anmnapaTHo-

11.4. IleyaTHble H IJIEKTPOHHBIE 00pa3oBaTejibHbIe W HH(POPMALMOHHBIE
VHppeqypuEoHHO-METOIUIECKIEe MaTepralbl: Y4eOHbIE TTOCOOHS 10 JAUCIUILINHE; pa3gaTOYHbIN
MaTepHall K pasJiesiaM JICKIIMOHHOTO Kypca.
DNEKTPOHHBIE 00pPa30BaTEIBHBIC PECYPCHI: AICKTPOHHBIC TIPE3CHTAIIMH K pa3JieiaM JICKITHOHHOTO
Kypca; yueOHO-METOIUYECKUe Pa3padOTKU B DJICKTPOHHOM BHUJIC; CIIPABOYHBIC MAaTEPHAJIbl B TICUATHOM U
AJIEKTPOHHOM BHUJIE 110 pacyeTaM U KOHCTPYHPOBAHHUIO AJIEMEHTOB TEXHOJIIOTHYECKOTO 000Dy I0BaHHUS.

11.5. IlepeyeHb JHIEH3HOHHOrO HNPOrPaMMHOIQ

HaumenoBanue
MIPOTPAMMHOI0
MpOJyKTa

0365ProPlusOpenFclty
ShrdSvr ALNG SubsVL
OLV E 1Mth Acdmc AP
AddOn toOPP
IIpunoxeHus B cocrase
IIOAIINCKU:

Outlook

OneDrive

Word 365

Excel 365

PowerPoint 365
Microsoft Teams

ITaker MS Office 2019
Standard

WINHOME 10 Russian
OLV NL Each
AcademicEdition
Kommac-3D v18 na 50
Mect. [IpoektupoBanue

PexBu3nThI

JIOTOBOpA MOCTaBKU

Kontpakrt Ne 28-
350A/2020 ot
26.05.2020

KonTtpaxkt Ne 28-
359A/2020 ot
26.05.2020

KonTtpaxkt Ne 28-
359A/2020 ot
26.05.2020

KonTtpaxkt Ne 28-
359A/2020 ot

KoanuectBo
JIALIEH3UN

OxBaTbIBaeT Bce
APM
YHusepcurera

OXBaTbIBaET BCE
APM
VYHuBepcurera

OxBaThIBaeT BCE
APM
YHuBepcurera
2 JUILIEH3UH HA
y4eOHBIN KOMII-

Cpoxk
OKOHYAHUS
JIeNCTBUSA
JIULICH3UHU
12 mecsues
(exxeromHoe
POJICHNE
MOMKCKHU C
IPaBoOM
nepexojia Ha
OOHOBIEHHYIO
BEPCHIO

IPOAYKTa)

12 mecsues
(exxeromaHoe
NpOJIJICHHE
TIOJIITHCKH C
IPaBoOM
nepexojia Ha
OOHOBJIEHHYIO
BEPCHUIO
IPOAYKTa)
O6eccpouHO

OeccpouHo
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[x] W KOHCTpYHpOBaHHE B 26.05.2020
MaIllIMHOCTPOEHHUH,

JIUIICH3UA.

Y4eOHBII KOMIUIEKT
Kommac-3D v 19 ma 50
mect KTTIIT

Kontpakt Ne 90-
133DA/2021 ot
07.09.2021

5 AutoCAD 2019 Freeware for
educational

institutions

JICKT Tporpam-
MHOTO oOecreye-
HUS JUIS IPOCKTH-
POBaHMS U KOHCT-
PYHPOBaHHS B
MalIMHOCTPOCHUH,
paccurMTaHHBIC Ha
aktuBanuro Ha 50
MECT KayK/as.

2 JIMIIEH3UH Ha
y4eOHBIH KOMII-
JICKT TIpoTpam-
MHOTO oOecreye-
HUS IS IPOCKTH-
pPOBaHMS ¥ KOHC-
TPYHPOBAHUS B
MAIIMHOCTPOCHHH,
paccuMTaHHBIC Ha
aktuBanuro Ha 50
MECT KaXKasl.

1 (opgna) JuueH-
3Usl Ha Yy4eOHbIN
KOMIUIEKT  IpOr-
pammHoro  obec-
TICYCHHUS JUISt
MPOEKTUPOBAHHUS
paccuuTaHHas Ha
AKTHBALIMIO Ha
125 pabouunx

MCECT.

OecCpovYHO

12 mecsres
(exxeromHoe
POJICHUE
IIOIINCKH C
IPaBoOM
nepexo/a Ha
OOHOBJIEHHYIO
BEPCHIO

IPOAYKTa)

12. TPEBOBAHUS K OIHIEHKE KAYECTBA OCBOEHMUSA

IHHPOT'PAMMBI

aI/IMeHOBaHI/Ie MOZIYJiel

OcCHOBHBIC TTIOKa3aTelIn OLICHKHU

(DOpMBI u MCETOAbI
KOHTPOJIA 1 OLCHKHA

1. Cucrembl aBTOMa- 3HAET: OueHka 3a MpakTUYECKHE
TU3UPOBAHHOTO - KiIaccupukanmio, CTPYKTypy U PpaOOTHI, OIICHKA HA 3a4YeTe.
MIPOEKTUPOBAHUSI. OCHOBHBIE ~ IPHUHIUIIBI  MOCTPOEHUS

COBPEMEHHBIX MAaITHHOCTPOUTEIHHBIX
CAIIP;

- OCHOBHBIE IIPUEMBI JBYXMEPHOIO
MIPOCKTUPOBAHUSA YEPTEIKHO-
KOHCTPYKTOPCKOU JOKYMEHTAlU

MIO00M CTENEeHW CI0KHOCTH Ha 0ase
CAITIP o0611ero ManmmHOCTPOCHHS;

- OCHOBHBIE TIPUEMBI TPEXMEPHOIO
TBEPAOTEIILHOTO  [1apaMETPUYECKOTO
MOJEIUPOBAaHUSA  Jl€TaJIed  MAlluH,

C60p0‘IHbIX ¥3JI0B U MCXAaHU3MOB C
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2. CAD-CAE cucre-ma

HpOGKTI/IpOBaHI/IH
Dassault
SolidWorks.

System

ucnonp3zoBaunem  CAIIP  oOmero
MaIIMHOCTPOEHHUS.

Ymeer:

- BbIOMpaThb  CHOCOOBI  pelIeHUs
IIPOEKTHBIX 33Ja4 KOHCTPYKTOPCKOMN

TEXHOJIOTMYECKON IIOATOTOBKH
MaIIMHOCTPOUTEIHLHOIO
IIPOU3BO/ICTBA;

- BBINOJIHATh YepTEIKHO-
KOHCTPYKTOPCKYIO JIOKYMEHTALUIO

000N CTENEeHW CJI0KHOCTH Ha 0ase
CAIIP o6miero MalmmHOCTPOCHHUS;

- BBITIOJTHSATh TpeXMepHbIe
TBEPIOTEIbHbBIC napamMeTpruIecKue
MOJIETIM JIeTaleld MaIluH, COOPOYHBIX
y3JI0B u MEXaHU3MOB c
ucnons3oBanueM  CAIIP  oOmero
MaITUHOCTPOCHHUS.

Bunapeer:

- HaBbIKaMU NPUMEHEHUS
coBpeMeHHbIX CAIIP nns pemenus
3a1a4y KOHCTPYKTOPCKOTO u
TEXHOJIOTHYECKOTO TPOSKTUPOBAHMUSI.
3Haer:

- OCHOBHBIE TMPUEMBI JIBYXMEPHOIO
MIPOCKTUPOBAHUS YEPTEKHO-
KOHCTPYKTOPCKOM JIOKYMEHTAIUU
0001 CTENEeHH CIIOKHOCTH Ha 0ase
CAIIP o61iero MalmHOCTPOCHHUS;
OCHOBHBIE  TIPUEMBI  TPEXMEPHOTO
TBEPAOTEILHOIO  MapaMeTPUUECKOTro
MOJECTMPOBAaHMS  JETaleil  MalluH,
COOpPOYHBIX Y37I0B M MEXaHH3MOB C
ucrionszoBanuem  CAIIP  obmiero
MalllMHOCTPOEHUS;

OCHOBHBIE MIPUEMBI pacuera
ONTUMAJIbHBIX TEXHOJOTHYECKUX U
KOHCTPYKTHUBHBIX TapaMeTPOB MaIlliH
W anmaparoB € HMCHOJb30BaHUEM
MamuHocTponuTenbHbix CAIIP.

YmMmeer:

- BbIOMpaThb  CHOCOOBI  pelieHus
MPOEKTHBIX 3a7a4 KOHCTPYKTOPCKOM

TE€XHOJOTHYECKON MOATOTOBKH
MaIIMHOCTPOUTEIBHOTO
MIPOM3BO/ICTBA;

- BBINOJIHATH YEepTEKHO-
KOHCTPYKTOPCKYIO JIOKYMEHTAIU IO

M000H CTEleHN CII0KHOCTH Ha Oase
CAIIP o61iero MammHOCTPOCHHS;

- BBINIOJIHATH TpEeXMEpHbIE
TBEPJOTEIIbHBIC napaMeTpUIECKUe

OneHka 3a NpaKTHYECKUE
paloThl, OLIEHKA Ha 3ayeTe.
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5 Mojcm jetancii MammH, cGOpOdHEIX
y3JI0B u MEXaHU3MOB c
ucnonp3zoBanuem  CAIIP  oOmero
MaIlIMHOCTPOCHHUS.
Bnaneer:
- HaBbIKAMH MIPUMEHEHUS
coBpeMeHHbix CAIIP s pemienus
3a1a4 KOHCTPYKTOPCKOTO u
TE€XHOJOTHYECKOTr0 MPOEKTUPOBAHHUS.
3.ITpounoctHoif aHamu3 3HaeT: OneHka 3a IpakTHUYECKUE
KOHCTPYKLIUN - OCHOBHBIE TMpuUeMbl  pacuera pabOThI, OLIEHKA Ha 3a4yeTe.
ONTUMAJIbHBIX TEXHOJIOTHYECKUX U
KOHCTPYKTUBHBIX MapaMEeTPOB MAaIIUH
W anmapartoB C  HCIOJIb30BaHUEM
MammHocTpoutenbHbix CAIIP.

YmMmeer:

BBIOWpATh CIIOCOOBI pEIICHUS
MPOEKTHBIX 33a7ad KOHCTPYKTOPCKON
TEXHOJOTHYECKON MOJITOTOBKU
MaIIMHOCTPOUTEITHHOTO
MIPOU3BO/ICTBA.

Bunapeer:

- HaBbIKaMU NPUMEHEHUS
coBpeMeHHbIX CAIIP nns pemenus
3aa4y KOHCTPYKTOPCKOTO U

TCXHOJIOTUYCCKOTO IMTPOCKTUPOBAHM.

13. OCOBEHHOCTHU OPIrAHU3AIIUU OBPA3OBATEJIBHOI'O ITPOLIECCA
HHBAJINI0OB U JINL C OTPAHUYEHHBIMU BO3MOXHOCTSIMHA
310POBbsA

OOydJeHue WHBAIHMIOB U JIMII C OTPAHHMYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBbBSI OCYILECTBIISICTCS B
COOTBETCTBHH C:

—  Tlopsoxom  opraHW3alMd W OCYIIECTBICHHS ~ 0Opa3OBaTENBHOM  JIEATEILHOCTH
o 0o0pa3oBaTeNbHBIM TIpOTpaMMaM — TIporpaMMaM —OakaiaBpHara, IporpaMMaM —CIICIHAINTETA,
nporpammaM Mmaructparypsl (Ilpuka3 MwunucTepcTBa Hayku W BbIcuIero obOpasoBanus Poccuiickoit
deneparun ot 06.04.2021 Ne 245);

— IonoxeHreM o MOpsIJIKE OPraHU3alUU U OCYIIECTBICHUS 00pa30BaTEIbHON IESATEILHOCTH 110
o0pa3oBaTeNbHBIM TIPOTpaMMaM BBICIIEr0 00pa30BaHUS — MpOrpaMMaM OakalaBpuara, MporpaMMam
crnenuanurera, nporpamMmaMm Maructparypsl B PXTY wum. JI.1. Menneneesa, NpPUHATBIM peLICHUEM
Yuenoro coBeta PXTY um. JI.1. MenneneeBa ot 30.10.2019, mporokonr Ne 3, BBeJICHHBIM B JICHCTBUE
npuka3oM pekropa PXTY um. J[.. Menneneesa ot 14.11.2019 Ne 646A;

— MeToauyecKUMH PEKOMEHJANMSAMHI 110 OpraHu3alud 00pa30BaTENLHOTO MpoIecca s
o0y4eHMs WHBAJIUIOB M JIUI[ C OrPAaHUYEHHBIMH BO3MOXHOCTSMH 370pOBbS B 00pa3zoBaTeIbHBIX
OpTraHW3aIsIX BBICHIETO OOpa3OBaHMs, B TOM YHCJIE€ OCHAIIEHHOCTH 00pa30BaTEeIbHOTO Tporecca
(yTBepxneHbl 3amecTuTeneM Munuctpa obpasoBanus u Hayku PO A.A. Knumoeim ot 08.04.2014 Ne
AK-44/058H).
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JlonosiHeHUsT M W3MEHEHHUsI K padodeii mporpaMme IHCHUMNIHHBI
«CucreMbl aBTOMATH3HPOBAHHOTO TNPOEKTHPOBAHUS»
OCHOBHBIX 00pPAa30BaTeJIbHBIX MNPOrPaMM [0 HANPABJIEHUIO
noaroroBin.03.02 TexHoMOTHYECKHE MAIIMHBI U 000PY0BaHUE

®opma 00yyeHus: ouHas

& Howmep

U3MEHEHUs/

OO0~
HEHUS

CopepxaHue TOTOTHCHUS/H3MEHEHHS

OcHoBaHUE BHECEHUS
I/ISMCHGHI/ISI/I[OHOJIHCHI/HI

IIPOTOKOJI 3aCCaAaHus1 Yuyenoro

coBera Ne OT «
» 20 r

IIPOTOKOJI 3aceaHusl Y YEHOT O
coBeTra Ne OT «
» 20 r

MIPOTOKOJI 3aceaHusl Y YeHOTO
coBeTra Ne OT «
» 20

IIPOTOKOJI 3acCeJaHusl Y YEHOTO
coseTa Ne OT «
» 20 1.

MIPOTOKOJI 3aceaHusl Y YEHOTO
coBeTra Ne OT «
» 20
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MunucrtepcTBO Hayk U Bbiciiero obOpaszoBanusi Poccuiickoit ®denepanuu
dbenepaapHOe TOCYAApPCTBEHHOE OIO/KETHOE 00pa3oBaTeIbHOE YUPEKICHHUE
BBICIIIETO 00pa30BaHUs
«POCCUNUCKMI XUMHUKO-TEXHOJIOTUYECKUNA YHUBEPCUTET
nmenu /.M. MenneneeBa»

«YTBEPXJIAIO»
N.o. mpopekTopa 1o yueOHoM paboTte

C.H. ®unaros

«25»_mas 2023 .

PABOYASA TIPOIPAMMA JUCLHUIUIMHBI

CUCTEMBI YTIPABJIEHUSI TEXHOJIOTUUECKMMU MAIIMHAMU U
OBOPY IOBAHUEM»

HampaBnenune mnoarotoBku 15.03.02 TexHomorMUeckne MaIlIUHBI U
o0opynoBaHue

KBanudukanus «bakamaBp»

PACCMOTPEHO 1 OJIOBPEHO
Ha 3acenanun Metoandeckoit KOMHUCCHH
PXTY uwm. JI.1. Menneneena
«25» mas 2023 1.

[Ipencenarens H.A. Maxkapos

MockBa 2023




[Iporpamma cocraBiieHa:
accuctenrom kadeapst OXT, Iyoxo A.U.
noreatoM kadeapst OXT, k.T.H., 3omotyxunbiM C.E.

crapmmm npenogaatenem Kadeapst OXT, CanpaukoBoit O.10.

[Tporpamma paccMoTpeHa u onobpeHa Ha 3acelaHuu kadenpsl
OO6mieit xumuaeckoit TexHosioruu «23» mas 2023 1., mpotokos Ne 8.




1. LIEJIb U 3AJJAYM TUCITUTUIHBI

[IporpaMmma  coctaBieHa B  COOTBETCTBHUM ¢  TpeOoBanusimu  DenepambHOro
rOCyJapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHIApTa BhICHIEr0 oOpa3oBaHus — OakansaBpuar
no HanpapieHuto moaroroBku 15.03.02 Texnomoruveckue mamuubl U obopynoBanue (OPI'OC
BO), pexomenpanusiMu MeToinuecko KOMUCCHM M HAKOIUIEHHBIM OIBITOM ITPENOJIaBaHUs
nucuuiinabl - Kadenpoit OOmelt xumuyeckod TexHojorun  PXTY mm. JI.W. Mennaeneena.
IIporpamma paccunTana Ha U3y4E€HHUE JUCLUILINHBI B TEUEHHUE OJHOTO CEMECTpa.

Jucuunmmaa  «CucteMbl VIOPABICHUS  TEXHOJOTHYECKHUMH MalIuHaMu u
000pyI0BaHUEM» OTHOCHUTCS K YAaCTH JUCHMIUIMH y4eOHOTo Tu1aHa, popMupyeMol y4acCTHUKaMuU
oOpa3oBaTenbHbIX OTHOUIeHHH. [IporpaMma IUCHUIUIMHBI TperoiaraeT, 4yTo oOydaroliuecs
UMEIOT TEOPETUYECKYI0 M TPAKTHYECKYIO IMOATOTOBKY B OOJIACTH MaTeMaTUKH, (HU3UUECKOU
XHUMUH, ITPOLIECCOB U AIIMAPATOB XUMUYECKON TEXHOJIOTHH.

Henp gucuumimHel — JaTh 0a30Bble 3HAHUS 110 TEOPUU CHUCTEM YIPABICHUS XUMHKO-
texHojornueckumu npoueccamu (CY XTII), npuButh HaBbIKK U yMeHUA aHanu3a cBoicTB XTI,
KaK OOBEKTOB YIPABIEHUS U MPAKTUYECKOTO IPUMEHEHUSI TEXHHUECKUX CPEACTB yIPABICHHS.

3ajayu IUCUMILIUHBL

— O3HAaKOMJICHHE C OCHOBHBIMH IIOHATHSIMH TE€OPUM AaBTOMAaTHYECKOI'O YIIPABIICHUS
TEXHOJIOTMYECKUMU MPOLIECCAMMU;

— Pa3sBUTHE IIPEACTABICHHM O COBPEMEHHBIX METOAAX AaHaliu3a CTaTU4EeCKUX U
JTUHAMHYECKHUX XapaKTePUCTUK XUMHUKO-TEXHOJIOTUYECKOTO Mpoliecca Kak 00beKTa ypaBIeHUS;

— O3HAKOMJICHHE CO CTPYKTypaMH U (YHKIHUSMH CUCTEM aBTOMATHYECKOTO YIPABICHHS,
MeToJaMHU M 3akoHaMu ynpaiieHus X TII;

— pa3BUTHE CIOCOOHOCTEH K aHaJM3y M CUHTE3y CHCTEM aBTOMATHYECKOTO YIPaBICHUS
XTIT;

— W3y4YEHHE CTPYKTYp M (PYHKUMH CHCTEM aBTOMATUYECKOTO YIIPABJICHUS, METOJOB U
3aKoHOB ynpasieHus XTII;

— O3HAKOMJICHHUs ¢ METOJIAMH aHAJIN3a U CHHTE3a CUCTEM aBTOMATHYECKOr'O YIPaBJICHUS
XTII n mporHo3upoBaHUs KauecTBa UX (HYHKIIMOHUPOBAHHS;

— O3HAKOMJIEHUSI C OCHOBHBIMHU THUNAaMU (PYHKIMOHAJIBHBIX YCTPOHCTB MH(POPMAIIMOHHO-
usmepurenbHbix cucrem XTII;

— U3y4yeHUe aBTOMATHMYECKUX MHPOPMAIMOHHO-U3MepuTeNbHbIX cucteM XTII, meTonos
U CPEJICTB IMarHOCTUKU U KOHTPOJIS, aHAIM3a TOYHOCTH U HAAEKHOCTH UX PAOOTHI;

— U3Y4E€HHUE OCHOB IPOEKTUPOBAHUS aBTOMATHUYECKHUX cucTeM ynpasieHus XTI1I;

— IpuoOpeTeHHs] YMEHUS TPAaMOTHO CTaBUTH 3ajaun ynpasneHus X T11.

Jucuummmza — «CucreMsl YIPABIECHUS  TEXHOJOTMYECKUMHU MallyHaMU U
obopynoBanuem» mpenogaercst B 8-om cemectpe. KOHTponb ycrieBaeMOCTH CTYIECHTOB BeIETCS
10 IIPUHATONU B YHUBEPCUTETE PEUTUHIOBOU CUCTEME.

PabGouas mporpaMma JAMCHMIUIMHBI MOXET OBITh peajlu30oBaHa C INPUMEHEHHEM
AIIEKTPOHHBIX 00pPa30BaTEIbHBIX TEXHOJOTMHA M HIEKTPOHHOIO OOyuYeHHs] MOJHOCTBHIO WU
YaCTUYHO.



2. TPEBOBAHUA K PE3VYJIBTATAM OCBOEHUA JUCHUITIIMHBI

I/I3yquI/Ie JUCHUIITIMHBI HAITPaBJICHO Ha HpI/IO6pCTeHI/IC CICOYIOIIUX KOMIICTCHIIMHA |
HWHIUKATOPOB HX JOCTHKCHMA.

yHI/IBepCB,J'IBHbIX KOMHGTCHHI/Iﬁ U UHAUKATOPOB HMX NOCTHIKCHUA:

Hanvieriosanie

KaTeropuu

(rpymer)
YK

CucreMHOE U
KPUTHYECKOE
MBIIIICHUE.

Pazpabotka u
peanuzarnus
MIPOEKTOB.

Ko n HaumeHoBanue
VK

VK-1.

Cnocoben
OCYIIECTBIIATD IIOUCK,
KPUTHYECKHUN aHAIIN3 U
CHHTE3 HH(pOpMalny,
IPUMEHSTh CUCTEMHBIN
MOAXOJ JAJISl PELEHUS
IIOCTaBJICHHBIX 3a/1a4.

YK-2.

Criocob6eH omnpenensrb
KPYT 3a/1a4 B paMKax
MOCTaBJIEHHOW LENU U
BbIOMpAThH
ONTUMAJIbHBIE CTIOCOOBI
WX PEIICHHS, UCXOIS U3
JIEUCTBYIOIIUX
MIPAaBOBBIX HOPM,
UMEIOIIUXCS PECYPCOB
Y OTPaHUYECHUM.

Konx 1 HanMeHOBaHNE MHIUKATOPA JOCTHKECHUS
YK

VYK-1.1.
3HaeT MCTOJbI MMOUCKA, KPUTHUYCCKOI'0 aHaJIM3a U
CHHTC3a I/IH(bOpMaI_II/II/I, INPUMCHCHUA CHCTEMHOI'O

II0JIX0/1a, OCHOBaHHOT'O Ha Hay4YHOM
MHUPOBO33PEHUHU npu pelieHuu 3aja4
poheccuoHaNBbHOM 1eATENbHOCTH.

VK-1.2. VYmeer HaxomuTh U  KPUTUYECKH

aHAM3UPOBATh MHPOPMAINIO, HEOOXOJUMYIO IS
pelieHus 3a1a4 npodeccnoHalbHOM 1eATeNbHOCTH

YK-1.3.

Bitageer HaBbIKaMK pacCMOTPEHUS BO3MOXKHBIX
BAPUAHTOB PEIICHUS 3a]a4H, OLICHUBAHMS UX
JIOCTOMHCTB U HEIOCTATKOB.

YK-2.1.

3HaeT mpaBuia M YCIOBHOCTU IIPH BBINOJIHEHUH
KOHCTPYKTOPCKOM JIOKYMEHTAIIMH IPOEKTA.

YK-2.2.

VYMeeT ompenenars Crnocod peleHus: KOHKPeTHOH
3aJlauM MPOEKTa, BBIOMpasi ONTUMAIbHBIN CIIOCO0 U
UCXOJS W3 JEHCTBYIOIMX IPaBWJI M TI'PAHUYHBIX

YCIOBUU pH BBITIOJITHEHUH MPOEKTHOMN
JOKYMEHTAallUM M  HUMEKLIMXCA PECYpPCOB U
OTpaHUYEHUU.

YK-2.3.

Brnaneer cnocobamu 1 nprpeMamMu M300paxeHus
AIIEMEHTOB XHUMUYECKOTO 000PYOBaHUS B OAHON
U3 rpauecKuX CUCTEM, HABBIKAMHU
MIPOEKTUPOBAHMSI POCTEUIINX alapaToB
XUMHUYECKON MPOMBIIUIEHHOCTH.




HpO(beCCI/IOHaJ'IBHBIX KOMHGTCHHI/Iﬁ N UHAWKATOPOB HX JOCTHUIKCHMA:

3agaua
npodeccuoHaIbHOM
OCATCIIBHOCTHU

Pazpabotka,
COIIPOBOKICHUE H
WHTETPAIUS TUTTOBBIX
TEXHOJIOTHYECKUX
MPOILIECCOB U arperaToB B
o0JacTh XUMUYECKON
TEXHOJIOTUU U TEXHOJIOTUH
MaTepHaioB, B TOM YHCIIE C
MCMOJIb30BaHUEM
CTaHJAPTHBIX CPEJICTB
aBTOMaTH3aluU
MIPOEKTUPOBAHHUSI.

O0BexT miu 00/1aCTh
3HAHUS

Kox u
"HanMenosanue [1K

Ko n HaumeHoBanue
WHJIUKATOpa JOCTHKEHUS
I[1IK

Tun 3aga4 npopecCUOHAIBHONW AEATEIBHOCTU: TMPOU3BOICTBEHHO-TEXHOIOTUUECKHUI

TexHOMOrMYeCKEe MAITMHBI
1 000pyI0BaHUE
XUMHUYECKHUX TIPOU3BOJICTB,
TEXHOJIOTUH MaTEepPUAIIOB.

CKBO3HBIE BUIBI
npodecCuOHAIbHON
JESITEIIbHOCTH B
MPOMBINIUIEHHOCTH (B cepe
OpTraHHU3aIH U IPOBEICHUS
HAyYHO-
HCCIIEIOBATEILCKUX U
OTTBITHO-KOHCTPYKTOPCKHUX
paboT B oOmactu
XUMHYECKOTO U XUMHUKO-
TEXHOJIOTUIECKOTO
IIPOM3BOJICTBA).

ITK-3.

Crioco6eH BbIOUpaTh
OCHOBHBIC U
BCIIOMOTaTeIIbHbBIC
MaTepHalbl, ClIOCOObI
peanu3anum
TEXHOJIOTUICCKUX
IPOLIECCOB, TPUMEHSATH
HPOTPECCUBHBIC METO/IbI
IKCILTyaTallH
TEXHOJOTUIECKOT0
00opyI0BaHuUs NpU
U3TOTOBJICHUU
TEXHOJOTUYECKUX MAIINH

[1K-3.1. 3HaeT ocHOBHbBIE
BU/IBI YITPABIISIONTIX
cpeacTB 000pyIOBaHUS
TEPMHUYECKON U XUMHUKO-
TePMUYECKON 00pabOTKH 1
pOrpaMMHOE 0OecTIeueHIE
K HUM

[1K-3.2. Ymeer
NPOEKTUPOBATH PEKUMBI
TEPMUYECKON ¥ XMMHKO-
TEPMHUECKON 00pabOTKH C
y4eToM TpeOOBaHUI
DHEPTo- U
pecypcodhHeKTHBHOCTH

[1K-3.3. Bnaneer
METOJAMKAMH peaTH3aliu
pa3paboTaHHBIX PEKUMOB
TEPMHUYECKON U XUMHUKO-
TEpPMUYECKOI 00paboTKH B
nporpaMMax st
YIPaBIAIONUX CPEICTB
000pyIoBaHUS

OcHoBaHue
(mpoeccronanbHbIH
CTaHJapT, aHAJIU3 OIIbITA)
OO00011IeHHBIE TPYIOBBIC

byHKIUH

25.053 Cneunanuct mno
pa3zpaboTke
HEMETAJUTMUECKUX
KOMTIO3UITOHHBIX
MaTepUajoB U MOKPHITUI B
PaKETHO-KOCMUYECKOU
MPOMBIIIJICHHOCTH
(YpoBeHb KBaNU(PUKALUHT —

6)

40.086 Crenmamauct mo
BHEJAPECHUIO HOBOM TEXHUKHU
U TEXHOJIOTHUM B
TEPMHYECKOM
IIPOU3BOJACTBE

(ypoBeHb KBamMpUKAIIIU —

6)

40.136 Crierpmasmict B
o0nact pa3paboTKH,
COIPOBOXK/ICHUS
WHTErpaluu
TEXHOJIOTUIECKUX
IPOIIECCOB M TIPOU3BOJICTB
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TEPMUYECKOI U XUMHUKO-
TEPMUYECKOH 00paboTKH

B oOJIacTu
MaTepUaIoBeICHUS
TEXHOJIOTHH MaTePHAJIOB

(YypoBeHb KBATH(PHUKAITIT —
6)




B pe3ynbrate n3yueHus: AMCUUIUIMHBI CTYACHT OakajgaBpuara JOKEH:

3namey:

— OCHOBBI TEOPUH XUMHUYECKUX MPOIIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO MCCIIEIOBAHUS B3aUMOJEHCTBUS XMMUYECKUX MPEBPALICHUN U SIBICHUN
IIepeHOCca Ha BCEX MACIUTAOHbIX YPOBHSX;

— METOJIMKY BbIOOpa peakTopa U pacuéra npolecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE IPOIIECCHI U PEAKTOPhI XUMUYECKON 1 OMOTEXHOJIOTHH;

— OCHOBHBIE IPUHIUIBI OPraHU3alud XUMHUYECKOTO MTPOU3BO/ICTBA, €r0 HePapXHUECKYIO
CTPYKTYPY, METOJIbI OLIEHKU 3(PPEKTUBHOCTH IPOU3BOJICTBA;

— OCHOBHBIE XMMUYECKHE IIPOU3BOJICTBA.

Ymems:

— paccYMTaTh OCHOBHBIC XapPAKTEPUCTUKHA XUMHUIECKOTO IIPOIIECcca;

— BBIOpATh paliOHATIBHYIO CXEMY IPOU3BOJICTBA 33/IaHHOTO MPOAYKTA;

— OLICHUTH TEXHOJIOTHYECKYIO 3(PPEKTUBHOCTH MPOU3BOJICTBA;

— BBIOpaTh (O PEKTUBHBIN THUIT pEaKTOPa;

— IPOBECTH pacyeT TEXHOJIOTHYECKUX IMapaMeTPOB JJIs 33JAHHOTO MPOIIeCcca;

— OIPENETUTh MapaMeTphbl HAWTy4llleld OpraHu3aIUuy MpoIecca B XUMHUUECKOM PEaKkTope.

Bnaoemsy:

— MeToAaMu aHaan3a d3PPEKTUBHOCTH PaOOThl XUMUIECKHUX MTPOU3BO/ICTB;

— METOJIaMH pacyeTa M aHaJIM3a MPOIIECCOB B XUMHYECKUX peaKTopax, ONpeaeieHuUs
TEXHOJIOTHYECKUX ITOKa3aTelIeH;

— METOJIaMH BBIOOPA XUMHUYECKHX PEAKTOPOB.



3. OFbEM JIUCLMIIIMHBI U BUbl YUEEHO!

PABOTDI

Bug yueOnoii paboTsl

OO0mast TpyA0EMKOCTh AUCIUIUIMHBI
KonTaktHass pabora — ayAUTOpHbIE 3aHSATHS:
Jlekuun

[Ipaktuueckue 3ausarus (113)

JlabopaTtopusie paboTs (JIP)

CamocrostenpHas pabota

CaMoCTOsATeIbHOE U3YYCHHE PA3ACIOB TUCITUTUTHHEI
Bun xonTpos:

DK3amMeH

KonTakTHas paboTa — mpoMeyTo4Has aTTeCTalus
IToaroToBka K 3K3aMeHy

Bua utoroBoro KOHTpOJIs

O0beM DUCIUTLINHBI

3E

3
1,33
0,44
0,44
0,44
0,67
0,67

Axan.
q,
108
48
16
16
16
24
24

36
0,4
35,6
9K3aMEH

Acrtp.
q.
81
36
12
12
12
18
18

27
0,3
26,7




4. COAEP)XKAHUE JUCHUITIINHBI

4.1. Pazgensl OUCHUIUIMHBI U BUALI 3aHSITUH

AxazeM. JacoB
Pa3ngen mucrmIuinHbl Bcero Jlex 113 JIP

Pasgen 1. OcHOBHEBIC ITOHSATHS
YIpaBJICHUS XUMHUKO- 10 3 2 2
TEXHOJOTHYECKUMH IPOIIECCaMHU.
Pazgen 2. OcHoBBI Teopuu
ABTOMATUYECKOTO YIPABJICHHUS.
Pazgen 3. MI3aMepenue TEXHOJOTHYECKHUX
[1apaMeTpPOB XUMHKO- 16 3 2 4
TEXHOJIOTHYECKOTO TIpoliecca.
Paznen 4. OCHOBBI NPOEKTUPOBAHUS
ABTOMATUYECKUX CHCTEM YIIPaBJICHUS

26 8 8 4

20 2 4 6
XUMHUKO-TCXHOJIOI'MYCCKUMU
IIPOLIECCAMH.
UTOI'O 72 16 16 16
DK3amMeH 36

NTOI'O 108

CP

24




4.2. ConepkaHue pasiesioB JUCIUILUIMHBI

Paznen 1. OcHoBHBIE MIOHATUSA YIPaBJICHUS XUMHUKO-TEXHOJOTHUECKUMU
IIPOLIECCAMH.

3HavyeHHe aBTOMATUYECKOr0 YIPaBICHUS Ul Pa3BUTHUS XUMUYECKON MPOMBIIIJIEHHOCTH.
OcoOeHHOCTH  yIpaBiEHUS XUMHYECKMM MPEINPUATHEM U  XHUMHUKO-TEXHOJIOTHMYECKUM
npoueccoM. TexHUKO-3KOHOMHYECKH 3(PdeKT BHEAPEHUS aBTOMATHU3MPOBAHHBIX CHCTEM
ynpasineHusi. Ponp cucrem ympaBieHus B oOecrieueHHMHM 0€30MAaCHOCTH  XMMHUYECKOTO
IIPOU3BOJICTBA U OXPaHbI OKpYKarolen cpeabl. OCHOBHbIE TEPMHUHBI U onpeneneHus. Mepapxus
ynpasineHusi. OCHOBHbIE TNPUHLIMIIEI yrpaBieHus. Kraccudukauus cucreM ynpabieHHS
®yukimonansHas ctpyktypa CAY. IlokazaTenu kauecTBa ynpaBieHUs.

Paznen 2. OCHOBBI TeOpHM aBTOMATHYECKOTO YIPABJICHHUS.

Marematuueckue monaenu CAY. [Iunamuyeckue xapakrepuctuku CAY. Ncnonb3oBanue
orepanuoHHOro ucunciaenus Ui aHanu3a CAY. TunoBele quHamMuueckue 3BeHbs. BpeMeHHbIe
U YaCTOTHBIE XapaKTEPUCTUKH. OKBUBAJCHTHBIE MpeoOpa3oBaHUsl CTPYKTYPHBIX CXEM.
YcroitunBocth uHEHHBIX CAY ¢ oOpaTtHO# cBsi3bio. Kimaccudukaiwst 1 OCHOBHBIE CBOICTBa
00BEKTOB yIpaBieHHUs. MeTolbl OIpeneieHHs] CBOWCTB OOBEKTOB ympaBieHus. OCHOBHbIE
3aKOHBl pEryaupoBaHus. BbpIOOp 3akoHa peryjaupoBaHUs U ONPEIECICHHUE ONTUMAJIbHBIX
1apaMeTpOB HACTPONKHU MPOMBILIIIEHHBIX PETYIISITOPOB.

Paznmen 3. M3mepeHne TEXHOJOTMYECKUX IApaMETPOB  XHUMHKO-TEXHOJIOTUYECKOTO
mpoiiecca.

l'ocynapcTBeHHast cucTtemMa NPOMBINUIEHHBIX HPUOOPOB M CPEACTB aBTOMAaTHU3ALUU.
OcCHOBHBIE TEpMHUHBI U omnpeneneHus wmeTtponoruud. Meroasl usMmepenuil. Cpencrta
U3MEpPUTENIbHON TEXHUKM, HUX CTAaTHYECKHME U JuHamMuueckue cBoicTBa. IlorpemHoctu
u3Mmepenuil. CriocoObl nepenaun nHdopmanuu Ha paccrosHue. OpraHuszanus AUCTAHIIMOHHOMN
nuarHoctukn  XTII.  HM3mepeHue OCHOBHBIX TEXHOJOTMYECKUX I[MApaMETPOB: JABJICHUS,
TEMIIEPATYPHI, PACX0AAa U KOJINYECTBA, YPOBHS JKUIKOCTH U CHITYYUX MaTEpUajoB, COCTaBa U
(U3UKO-XMMHUYECKUX CBOWCTB BEIIECTB.

Paznen 4. OcHOBBI NPOEKTHPOBAaHUS ~ ABTOMAaTHUECKUX  CUCTEM YIpPaBJICHHUS
XUMHUKO-TEXHOJOTHYECKUMH  TIPOLIECCaMHU.

Ocobennoctu  ympaBnenuss XTII. Texuuueckue cpeactBa CAY. OcHoBHbBIE
Pa3HOBUHOCTHU YIIPABIISIIOIIMX YCTPOUCTB. THIBI, XapaKTEPUCTUKU U PACUET UCIIOIHUTEIBHBIX
MEXaHU3MOB U PETyIUPYIOMHUX opraHoB. OdopmiieHHe MPOESKTHOTO 3a/laHKsI Ha aBTOMATH3aLHIO
TEXHOJIOTHYECKOTro Ipolecca. Beibop Touek u3MepeHus, KOHTPOJIs, yIpaBIsieMbIX TApaMEeTPOB U
yIpaBisommx Bo3aeHcTBUi. CTaHIapThl M YCJIOBHBIE OOO3HAYEHMS sl TEXHOJOTHYECKUX
cxeM. OcHoBHble cBeeHus 00 ACY TII B xumunueckoi npomsinuieHHOCTH. [Ipumepst ACY TIIT
B XMMHYECKOW MPOMBIIUIEHHOCTH. OCHOBHBIE BBIBOABI 110 Kypcy. COBpeMEHHBIE TEHICHIIMH B
pazsutuu CY XTI
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5. COOTBETCTBUE COHAEPXAHMA TPEBOBAHUAM K PE3VJIIbTATAM OCBOEHUA AMCLUIIIMHBI

~N ouU R~ wWN R m@

oo

10
11

12

B PE3YIbTATEC OCBOCHUA JUCHUIINIMHBI CTYACHT OJOJIKCH:

3HaTh:
OCHOBHBIEC MTOHSITUSI TECOPUHU YIIPABIICHHUS;
CTaTHMYECKUE U TUHAMUYCCKUE XaPAKTEPUCTUKHA OOBEKTOB YIIPABJICHHUS,
ocHOBHbIE BUJIbI CAY 1 3aKOHBI PEryJIUpPOBAHHUS;
TunoBbie CAY B XUMHUYECKOHN MPOMBIIIUICHHOCTH;
METO/Ibl U CPE/ICTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOTHYECKUX MTapaMETPOB;
ycroiunBocts CAY;
OCHOBHBIC MOHATHS 0 HETUHEUHBIX CAY, peneiHbIX cCucTeMax, JOTMYECKUX aJropuTMax
yIpaBJiICHUS, aIANTUBHBIX U ONTUMAJIBHBIX CUCTEMAaX YIPaBIICHUS.

YMeTh:
OTIpEeEISATh OCHOBHBIE CTATHYECKHE U JUHAMUYECKHE XapaKTEPUCTUKH OObEKTOB YIIPABICHHUS;
BBIOMpATh PallMOHAILHYIO CHCTEMY PEryJIHpOBaHUS TEXHOJIOTHUECKOTO MpoIlecca;
OIleHUBATh yCcTOMUUBOCTE CAY;
BBIOMpATh KOHKPETHBIE TUIIBI MPUOOPOB /i quarHocTuku X T1I.

Brnaners:

METOJAaMH TEOpPUM AaBTOMATHYECKOTO PpETyJIHpPOBaHUsA, OpraHu3aldd W pacyé€ra CHCTEM
ONTUMAIBHOTO YIIPaBJIEHUS MPOIIECCAMU XMMHUYECKON TEXHOIOTHH.

Pa3nen
1

+ + + +

+

Pa3nen
2

+ + + +

+

Pa3nen
3

+

Paznen
4

+ + 4+ 4+ + + +

+ + + +
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13

14

15

"B pe3yinbTare OCBOCHUS AUCIUIUIMHBI CTYICHT JTOJDKEH MPUOOPECTH ClieayIomue MpoPeCcCHOHAIbHBIE KOMIIETEHIIMA U WHIUKATOPBI UX

JOCTHIXCHHA:

Konx n naumenosanue IIK K 1 2 3

I1K-3.1. 3HaeT OCHOBHBIC BUIbI YIIPABIISIOIINX
CpelCcTB 000pYAOBaHUS TEPMUUECKON U XUMHKO-

. + + +
TEPMUYECKOI 00pabOTKH U IPOrpaMMHOE
[1K-3. CriocobeH BBIOMpPATh OCHOBHBIC U o0ecrnieueHre K HUM
BCIIOMOTaTeNIbHbIE MaTepHabl, CIIOCOObI [1K-3.2. YMeeT npoeKTUPOBaTh PEXKUMBI
peain3aly TEXHOJIOTMYECKHUX IPOLECCOB, TEPMUUYECKON U XMMUKO-TEPMHUECKON 00pabOTKH C + + +
MIPUMEHSTH IPOIPECCUBHBIE METOIBI y4eTOM TpeOOBaHUN FHEPTo- U
OKCINTyaTali¥ TEXHOJOIrHYECKOIo pecypcoaddexruBHOCTH
000pyZI0BaHUS MPU U3TOTOBJIEHUHU [IK-3.3. Bmageer MeToaukamMM  peajau3aluu
TEXHOJIOTHYSCKHUX MAIIUH pa3paboTaHHBIX PEKUMOB TEPMUUECKONH U XUMHUKO-
TEPMUYECKOl 00paboOTKM B mporpammax JJis + + +
YIIPaBISIOIIHNX CpelcTB o0opynoBaHus

TEPMUYECKOI U XMMHUKO-TEPMUYECKON 00paboTKH

Kon u HammeHoBaHnue wuHAMKatopa Jgoctuxkenuss Pasgen Pazgen  Pazgen Pa3nen

4

12



6. IPAKTUYECKUE U JIABOPATOPHBLIE 3AHATUA

6.1. [IpakTyeckue 3aHATUA

E'NQ /11 Ne pasena TeMbl TPaKTUYECKUX 3aHATHI Yacel
JUCIUILTAHBI

JlnHamMuueckue CBOMCTBA OOBEKTOB
yrnpasiieHus. Mojiesnn yCTOMYHUBBIX

1 1,2 (amepuonyeckux, KoiaeOaTEIbHbIX ), 3
HEHUTPAJIbHBIX U HEYCTONYHUBBIX OOHEKTOB
YIPABJICHHUS.
Onpenenenue napaMeTpoB MaTeMaTHUYEeCKON

2 1,2 MOJIETH 110 IEPEXOIHOMN XapaKTEpUCTUKE 3

00BEKTa YIPaBICHHUS.
CtpyKTypHBIE CXeMbI. TUTIOBBIE COSTUHEHUS

3 2,4 IMHAMUYECKUX 3BEHHEB. DKBUBAJICHTHEIE 3
PeoOpa3OBaHUS CTPYKTYPHBIX CXEM.
YcroiiuuBocts nuHeHbIX CAY ¢ 0O6paTHOI

4 2,4 cBs3bto. Kpurepun ycroiiunBoctu CAY. 4
Pacuér CAY Ha yCcTOMUYMBOCTS.
Br16op 3ak0oHa perympoBaHus, HCXOIS U3
CBOMCTB 00BEKTa yrpaBiIeHUs U TpeOOBAHUN K

5 2,4 KadecTBy ynpasienus. OnpeneneHue 3
ONTUMAJIBHBIX MAPaMETPOB HACTPOIKHU
MTPOMBIIIJICHHBIX PETYISITOPOB.

6.2 JlaGopaTopHble 3aHATHUS
B npaktukym Bxoaut 3 paboThl U3 4, yKazaHHBIX B TabmuIe. MakCHMaaIbHOE KOJTMIECTBO
0alyIoB 3a BBHIMOJHEHHE JIabopaTOpHOTO mpakTukyma coctapisieT 30 6annoB (MakCHMAalbHO TO

10 GamtoB 3a KaxIyIo padoTy).

[Ipumepsl 1abopaTopHBIX pabOT U pa3zieibl, KOTOPbIE OHU OXBATHIBAIOT

S ————
BN pasit HaumenoBanue 1abopatopHbix paboT

n/n JTUCLUTUTMHBI

CraThueckue U JUHaAMUYECKHEe XapaKTePUCTUKN CHCTEMBI

1 1,2,3,4 perynupoBanus. HacTpoiika cucteMbl aBTOMaTHYECKOTO
peryaupoBaHus pacxoza ¢ npumenenuem [T1/I-perymnstopa.

2 1,2,3,4 CucreMsbl pesieliHOTO PeryIupoBaHus YPOBHS.

3 19234 Co3nanue cucTeMbl PeryJIMpoBaHus AaBlIeHHs Ha 0a3e U3MepuTens-

B peryisropa OBEH TPM210 u SCADA-cucremsr TRACE MODE.
4 1,2,3 4 Hacrpoiiku mudposoro perymnsropa temmneparypsl TEPMOIAT

25K5 mpuMeHUTENBHO K CHCTEMaM PETYJIHPOBAHUS TEMIIEPATYPHI.
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7. CAMOCTOATEJIbBHASA PABOTA

CamocrodrenbHas paboTa MPOBOAUTCA C L0 YIUIyOJeHHUs 3HAHUN IO AMCLUIUIMHE U
IpeyCMaTPUBAET:

— U3y4€HUE JIEKLIMOHHOT0 MaTepualia 1 yueOHHKA [0 JUCLUIUINHE;

— MOATOTOBKY K BBIMIOJIHEHUIO KOHTPOJIBHBIX Pa0OT 110 MaTepUaly IUCIUILTUHEL;

— IIOATOTOBKY K CAaye 3K3aMeHa M Ja00opaTOPHOIo MPaKTUKyMa M0 AUCLUILIMHE.

[InanupoBaHre BPEeMEHHM Ha CaMOCTOSTEIbHYIO pPabOTy, HEOOXOAMMOTO Ha H3ydeHHE
JUCLMIUIMHBI, CTYACHTaM JIydll€ BCEro OCYIIECTBISATh HA BEChb IIEPUOJ HU3YYCHUS,
IpelycMaTpuBasi IPU 3TOM PETYJISIPHOE IOBTOPEHHUE IPOMIEHHOro Marepuana. Marepual,
3aKOHCIIEKTUPOBAHHBI Ha JIEKIHAX, HEOOXOAMMO PEryJspHO JONOJIHATh CBEICHUSIMU U3
JUTEPATypHBIX HCTOYHUKOB, IPEACTABICHHBIX B paboueil mporpaMme.

8. [IPUMEPbI OLIEHOYHBIX CPEACTB /JIs1 KOHTPOJIA
OCBOEHUMA AUCHUITJIMHBI

CoBOKyIHasi OLICHKa 110 JHMCIUIUIMHE CKJIAJbIBACTCS W3 OLEHOK 32 BBITIOJIHCHUE
KOHTPOJBHBIX paboT (MakcumanbHas oneHka 30 OaiioB), J1aOOPaTOPHOTO TMPAKTHKyMa
(makcumanpHas oneHka 30 GaJsIOB) M UTOrOBOTO KOHTPOJIA B (hopMe dK3aMeHa (MaKCHMaslbHas
onenka 40 6aoB).

8.1. [Ipumepbl KOHTPOJBHBIX BOIMPOCOB JIJISi TEKYIIET0 KOHTPOJS OCBOCHUS JIUCIIUTUTHHBI

JUIs TeKymiero KOHTPOJIS MPEAYCMOTPEHO 3 KOHTPOJIBHBIX PaboThl. MakcumallbHast
OIICHKA 32 KOHTPOJbHBIE paboThl cocTaBiseT 10 OanioB 3a Kaxaylo KOHTPOJIbHYIO paboTy.

Paznen 2. Ilpumep koHTpoibHOM pabGoTrel Ne 1. MakcumanbHast onenka — 10 Gamios.
KontponpHass pabota comepxut 3 Bompoca, 4 Oaura 3a mepBblii Bompoc, mo 3 Oamia 3a
BTOPOU M TPETUH BOIIPOCHI.

1. KoHIIeHTpamus NpoIyKTa Peakilii Ha BBIXOJIE M3 PEaKTopa ¢ MEIaIKoil (¢, MOIL/M°) 3aBHCUT
OT pacxoja MmoaBaeMoro B peaktop peareHra (F, KI/MHUH) B COOTBETCTBHH C YpaBHCHHEM:

/i€ TOCTOSIHHASI BpEMEHU U BpeMs 3ala3/bIBaHUs JaHbl B MUHYTaX.

Ompeznenute, Kak OyAeT MEHSATbCS KOHIEHTpalus MPOAyKTa (c), TOCIe CTYNeHYaToro
MU3MEHEHHS pacxojia peareHTa oT 3 KI/MUH 10 5 KI/MUH, €CIIH TIepel STUM PEaKTOp HAXOIHUIICS B
CTaTHYECKOM DPEXKNIME HalWTH W3 YypaBHEHMs CTaTUkW). Hapucyilite CcOOTBETCTBYIOIIYIO
KPUBYIO OTKJIMKA.

[Tpu pemeHnn HeoOX0AUMO MpeoOpa3zoBaTh UCXOJHOE YpaBHEHHE K YPAaBHEHUIO B OTKIOHEHUSX
OT TEepBOHAYAJIBHOTO CTATUYECKOTO peXuMma, CJAeJaB TeM CaMblM HaydajbHbIE YCIOBUS
HYJIEBBIMH, U PELIUTh €ro ¢ MOMOIIbI0 MpeodpazoBanust Jlamnaca.

2. ImmmynbcHast  TiepexojHasi  XapaKTepUCTHKAa CTAaTHYECKOTO 3BEHa TMEPBOTO  TOpSIKa
n300pa’keHa Ha pUCYHKE:
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HaiinuTe napaMeTpsl repeaaTouHoi GyHKIIMHA 3TOTO 3BEHa,
Haiiiute OTKIMK MOJYYEHHOrO 3BEHA Ha BXOJHOC Bo3ieiicTBHe X=2t7'1(T) M m300pasute ero
rpagu4ecKu.

3. Jlana nepenaroynas GyHKIus 0ObeKTa:

Bk

Onpenenure, KakoMy THUIIOBOMY JHWHAaMHUYECKOMY 3BEHY COOTBETCTBYeT 00bekT. [lomyuure
NEepeXOoHyI0 (YHKIMIO 3BE€Ha M HAPUCYWTE COOTBETCTBYIOLIYIHO KpUBYIO pa3roHa. Haiimute
OTKJIMK 3BE€HA Ha BXOHOE Bo3aeicTBue X=31-1(1).

Paznen 2. Ilpumep KoHTpodbHOM pabGoTrbl Ne 2. MakcumanbHast oneHka — 10 Gamios.
KontponpHast pabora comepxutr 3 Bompoca, 5 OamoB 3a mepBBId BoOmpoc, 3 Oamna 3a
BTOpOH Bompoc, 2 6aina 3a TpeTUidl BOIPOC.

1. I[aHa KOM6I/IHaI_II/I$I JANHAMHWYCCKHUX 3BCHBLCB!

] 1 4
S
2 5
108 1
X(s)
3 6 05 8
5 2s+1 2
.
1

HazoBute 3Benbs. [lomyunte mnepenatounyro QyHkuuio komOuHanuu. Kakomy TunoBomy
JUHAMUYECKOMY 3BEHY OJKBHMBaJieHTHa KomOuHammsa? IlocTpoiiTe paMmoByO MEpeXOHYIO
XapaKTEPUCTUKY MOJYYEHHOTO 3BEHA.

2. Ha pucyHKe mpHuBeIeHa CXeMa peryisropa.
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U(s)
2s

4s

[Tonmyuute ero mnepenatounyro ¢yHkiuio. Kakoil 3akoH perynupoBaHHs peaiau3yercs?
[TocTpoiiTe epexoaHYyI0 XapaKTEPUCTUKY PETYIIATOPA.

3. UneanbHoe wuHTerpHpytomee 3BeHo. Ilpumep. Ilepemarounas GyHKIHMS HIEaTbHOTO
UHTETPUPYIOIIEro 3BEHA.

Paznen 2. Ilpumep xoHTpoapHON paboTel Ne 3. MakcumanbHas onenka — 10 Oamios.
KonTponbnass pabota comepxut 1 Bompoc.

I[JISI HaItopHOro Oaka npu HEOOJIBIIINX H3MEHEHUSIX YPOBHA CIipaBCAJinBa 3aBUCHUMOCTD,
CBsA3bIBarOas YypoBCHb )KUAKOCTU B Oake u pacxoa Ha JIMHHUHA IIPUTOKA B 0ak:

dL
2—=+L=16F,
dt
rae L, M — ypoBeHb KMAKOCTH B HAopHOM Oake; F, M3/MHH — IPHTOK KHMKOCTH B HAMOPHEI

Oax.

= -

YpoBeHb B HallOpHOM Oake peryaupyercs i3MEHEHUEM MpuToka. B cucremy aBTOMaTH4eCKOro
peryJIMpoOBaHUs BXOJAT: HANOpPHBIM Oak, AATYMK YpOBHSA 1, perymstop 2, MCHOIHUTENBHOE
YCTPOUCTBO 3 (WMCIIOJHUTETBHBI MEXaHH3M C PETYIUPYIOMIMM KiarmaHoM). M3MepuTenbHbIi
nprOOp U UCTIONHUTENBHOE YCTPOHCTBO UMEIOT NEpeAaTOuHbIe (PYHKIIUN

1
W =
W (s) =

Perynsitop 2 popmupyeT nponopHoHaIbHbIA 3aKOH PEryJTUpOBaHUSL.

[TocTosiHHAS BpEMEHH B YPAaBHEHUH U MEPEAATOYHBIX QYHKIHSIX JaHa B MUHYTaX.

1) Onpenenute, kak OylaeT MeHATbCsA ypoBeHb L(T), eciu B MOMEHT, KOI/ia HAlOPHBIA Oak
HAXOJWJICS B CTATHYECKOM pPEXKUME, a PEryJlsarop YpOBHS ObLI OTKIIOYEH, MPOH3OILIO
CTyIeHYaToe U3MeHenue pacxoja F Ha muuuu nputoka ot 2,0 M3/MuH 10 2,2 M3/MuH.
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2) Onpenenure KOdX(QOUIUECHT YCHICHUS PETYIATOpa, MPH KOTOPOM CHCTEMa PEryJIUpOBaHHS
Oyzer UMeTh 3amac ycroiiunBoctu no ammutyzae 40%.

8.2. BOHpOCBI IJIL UTOrOBOI0 KOHTPOJII OCBOCHHUA AUCHUIIIWHBI.

buner ans sk3amMeHa BKIIIOYACT KOHTPOJBbHBIE BOIPOCHI IO BCEM pasjenaM paboueit
IpOrpaMMBbl TUCIUIUIMHEI B cOJIepKUT 3 Borpoca. [lepsolii Bonpoc — 10 6annoB, BTopoii Bompoc
— 15 6amos, Tpetuil Bonpoc — 15 Gamos.

1. ITonsiTHe THIIOBOTO JMHAMUYECKOTO 3BeHa. [Iprmenenue 3BeHbeB. OCHOBHBIC THITBI 3BEHBEB U
UX XapaKTEPUCTUKH.

2. Vctionp3oBanue mnpeoOpa3oBanusi Jlammaca mpu pacCMOTPEHHUM CHUCTEM aBTOMATHYECKOTO
pEryIMpOoBaHus (TIPUMEPHI).

3. Ilepenarounsie pyHKuuU. VX moxydeHUe U UCTIONB30BaHUE.

4. YacroTHas nepeaarouHas pyHkuus. [Ipumenenue, npuMepsl.

5. IlepenaTouynbie pyHKINU THITOBBIX KOMOWHAINI 3BEHBEB.

6. MI3MeHeHue CBOMCTB JUHAMUYECKOI'0 3B€Ha C TIOMOIIbI0 00paTHOMN CBSI3U (IIPUMEPBI).
7.llomydyeHue BpEMEHHBIX XapaKTEPUCTHK OOBEKTa OKCHEPUMEHTAIBbHO W U3  €ro
T depeHIMaIbHOro ypaBHEeHUs, UX HCII0JIb30BaHUE.

8. HacToTHBIE XapaKTepUCTUKH 3BEHbBEB.

9. UccnenoBaHue cucTeM YIPaBISHUS C IIOMOLIbIO YACTOTHBIX XapaKTEePUCTHK.

10. CraTrueckue 3BE€HbS HYJIEBOTO M IIEPBOTO MOPSIIKA, MX XapAKTEPUCTUKH, TIPUMEPHI.

11. Cratnueckue 3BeHbsI BTOPOIO NOPsI/IKA: YpAaBHEHHE, XapaKTEPUCTUKU, OCHOBHbIE CBOMCTBA.
12. neanbHOE HHTETPHUPYIOIIEE 3BEHO: YPABHEHUE, XapaKTEPUCTHKH, OCHOBHBIE CBOIMCTBA.

13. 3BeHo 3anma3/bIBaHusA: ypaBHEHUE, XapaKTEPUCTUKH, IPUMEPBHI.

14. Inddepenumpyromre 3BeHbsl: ypaBHEHHE, XapaKTEPUCTUKH, OCHOBHBIE CBOWCTBA.

15. YcroitunBoCTh CHCTEM aBTOMATUYECKOIO PEryJIMPOBAHUSI.

16. IlpenenpHOE yCHIIEHUE PETYISATOPA U OOECIIEYeHHE 3araca yCTOMYMBOCTH.

17. Onpenenenne yCTOMUMBOCTHM CHCTEM aBTOMATHYECKOTO PpEryJMpOBaHUS C IMOMOIIbIO
YaCTOTHOI'O KpUTEpHs ycToiunBocTH HalikBucra.

18. Onpenenenre mapaMeTpoB HACTPOHKHU pEryisTopa C IMOMOULIbI0 YacTOTHOTO KPHUTEPHs
ycrounBoctr HalikBucra.

19. Cratuueckue, HelTpanbHbIE M HEYCTOWYMBBIE OOBEKTHI PETYIHMPOBAHHUS.

20. CaMOBBIpaBHUBaHUE OOBEKTOB PETYIUPOBAHUS: XapAKTEPUCTHKH, TPUMEPHI.

21. OObeKThl perylupoBaHHUs C COCPEAOTOUYEHHBIMM IapaMeTpaMu U C paclpelelEHHbIMU
napamerpamu. OcOOEHHOCTH PEerylIUpOBaHMs 0OBEKTOB C paclpeieaEHHBIMU TapaMeTpaMH.

22. BpiOop 3akoHa JEHCTBUS PEryisaTopa M IMapaMeTpoB €ro HAaCTPOMKH B 3aBHCHMOCTH OT
CBOMCTB 00BbEKTA PETYIUPOBAHMUSL.

23. Bausinue cBOMCTB 00BEKTa PErylIMpOBaHUS: Ha BBIOOP CTPYKTYPBI CUCTEMBI PEryIUPOBaHUS;
Ha BBIOOp 3aKOHA JACWCTBUS PETYNIATOPA; Ha KAYECTBO PETYINPOBAHMUS.

24. OcHOBHBIE JIMHEHHBIE 3aKOHBI PETYINPOBAHUSA: YPaBHEHHS, OCHOBHbBIE CBOICTBA, IPUMEPBHI.
25. Knnaccuukanus 1 0COOCHHOCTH 3aKOHOB PETyJIMPOBaHUSI.

26. [IponopiMoHanbHBIi ~ 3aKOH  pPETyJUpPOBaHMS:  ypaBHEHHE, OCHOBHBIE  CBOMCTBa,
XapaKTEPUCTHKH.

27. IIponopioHanbHBI U MPONOPLUUOHATBHO-TU(PPEPEHIINATBHBIA 3aKOHBI PEryJINpPOBaHUS:
YpaBHEHHSI, XapaKTePUCTHKH, OCHOBHBIE CBOICTBA.

28. VlnTerpanbHbIi 3aKOH PErylIMpOBaHUs: YpaBHEHUE, XapaKTEPUCTHKH, OCHOBHBIE CBOMCTBA.
29. [IponoproHaTFHO-UHTETPABHBI 3aKOH PETYJIMPOBAHUS: YpPaBHEHHE, XapaKTEPUCTUKH,
OCHOBHBIE CBOWCTBA.

30. [IponoprimoHabHO-UHTETPATbHO- AN (HEepEeHIINATBHBIN 3aKOH PETYJIUPOBAHUS: ypaBHEHHE,
XapaKTEPUCTHKH, OCHOBHbIE CBOMCTBA.
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31. PerynupoBanue c MpeABapCHUEM. [IponoprimonansHO-1U D PepeHITATbHBINA "
IPONOPLUHUOHATIBHO-UHTET palIbHO- AN (P PepeHIInaNbHBIN 3aKOHBI PETYIUPOBAHUS.

32. OCcHOBHBIE METOIbl U3MEPEHUS: UX OCOOEHHOCTH, JOCTOMHCTBA, HETOCTATKH, IPUMEPBHI.

33. KoMneHcanmoHHbIi METO/I U3MEPEHUs (Ha IpuMepe 3IEKTPUIECKUX U3MEPEHHN ).

34. CTpykTypHas cXxemMa HW3MEpPUTEIbHON cucTteMbl (ycTpoicTBa). DYHKIHMHM MpUOOpPOB
ABTOMATHYECKOTO KOHTPOJIS.

35. CTpyKTypHBIE CXeMbl LU(POBOr0 U3MEPUTEIBHOIO YCTPOUCTBA U W3MEPUTENBHOTO KaHalla
UH(POPMALIMOHHO-U3MEPUTEIBHON CUCTEMBI.

36. Cratndeckue CBOMCTBA U3MEPUTEILHBIX PUOOPOB.

37. Cratuyeckue U JUHAMUYECKHUE CBOIMCTBA CPEJICTB U3MEPEHUs U Ipyrux snementoB CAP, ux
BJIMSIHME Ha KaueCTBO PEryJIMPOBaHUS.

38. IlepexoHbie XapaKTEPUCTUKH CPEACTB U3MEPEHUSI.

39. [TorpenrHocTy U3MEPEHUH.

40. 3mMepeHne S3JEKTPUYECKOTO COMPOTHUBICHHUS KaK HOCUTENsE WH(QOPMAIMU O COCTOSHHUH
XMMHKO-TEXHOJIOIMYECKOI0 IIpoliecca.

41. 3smepeHne DSIEKTPUYECKOTO HAIMpPSDKEHUS KaK HOCHUTENS HWHPOPMALUU O COCTOSHUH
XMMHKO-TEXHOJIOIMYECKOI0 IIpoliecca.

42. UsmeputenbHble  mpeoOpasoBarenn. CTpykTypa © = HAAEKHOCTh  HM3MEPHUTEIHHBIX
npeoOpa3oBaresei.

43. Knaccudukanus npubOpoB 1715l U3MEPEHUS TEMIIEPATYPHI.

44, TIorperHoCTH U3MEPEHUs TeMIIEPaTypbl KOHTAKTHBIM U OECKOHTAKTHBIM METOJaMHU.

45. TepMO3EKTPUUECKHUE TEPMOMETPHI.

46. TepMO3JIeKTPUUYECKHE TEPMOMETPBI U TEPMOMETPBI CONPOTHUBIICHHUS.

47. VIamepeHue TeMIieparypbl € IIOMOLIbIO  TEPMOIEKTPUUYECKUX MpeoOpa3oBaresneit
(Tepmomnap).

48. 3mepeHne TeMmepaTypbl ¢ TOMOIIBI0 MaHOMETPHUYECKHUX TEPMOMETPOB M TEPMOMETPOB
pacuIMpeHus..

49. 3mepenne TeMIeparypbl 0€CKOHTAKTHBIM METOJIOM.

50. TepMOMETpHI U3TYUYEHUSI.

51. OcHOBHBIE KOHCTPYKIIMHM MNPUOOPOB A M3MEPEHMs JaBleHUs. 3alluTa MaHOMETPOB OT
BO3/IEUCTBUS arpeCcCUBHBIX, TOPAUUX U 3arps3HEHHBIX CpEl.

52. Usmepenune pacxona ra3oB W JKHAKOCTEH. PacxomoMepsl NMepeMEeHHOTO0 M IOCTOSHHOTO
nepenasa JaBjIeHHUs.

53. U3mepenne pacxona ra30B U JKUAKOCTEH. DIEKTPOMAarHUTHBIN, yIbTPa3BYKOBOH, BHXPEBOM
U KOPHOJIMCOB PacXoJIOMEpHI.

54. 3amepeHue pacxojia ra30B U KUIAKOCTEH HAa OCHOBE TEIJIOBBIX SIBIICHUU.

55. OO6bEMHBIE CYETUYNKY Ta3a U KUAKOCTH.

56. Usmepenne ypoBHS JKMAKOCTH. [ 'mMapocTtaTHueckue, EMKOCTHBIC, YIBTPa3BYKOBEIE
YPOBHEMEPHI.

57. TepMOKOHYKTOMETPUUYECKUN U TEPMOXUMUYECKUHN Ta30aHATH3ATOPBI.

58. TepMOMarHuTHBIN Ta30aHATU3ATOP.

59. l'azoanamu3aTops! HHPPAKPACHOTO MOTIIOIIEHHS.

60. Haznauenue, wnenum © (QyHKOUM CHUCTEM  YIPABICHUS XMMHUKO-TEXHOJOTHYECKHMU
MPOLIECCAMH.

61. OcoOeHHOCTH YNpaABJICHUS XHUMHUKO-TEXHOJIOTMYECKUMHU TMporeccaMu. OCHOBHBIE THIIBI
CHCTEM aBTOMATHYECKOT'O PETYITHMPOBAHUSI.

62. Knaccugukanus peryisaTopoB 10 pa3IMyHbIM IPU3HAKAM.

63. Kinaccudukanus cucteM aBTOMaTHIECKOTO YIIPABJICHUS 10 PA3TMYHBIM MTPH3HAKAM.

64. CuctemMbl aBTOMaTHYECKOT'O YIpaBieHUs 0e3 OOpaTHOW CBSA3M M C OOpaTHOH CBS3BIO.
KoMOnHMpoBaHHBIE CUCTEMBI yIIPABIICHUSL.

65. PerynupoBanue 6e3 o0paTHOM CBSA3M (peryJupoBaHue [0 BO3MYIIAIOIIEMY BO3/ICHCTBUIO).
66. OTHOKOHTYpPHBIE 1 MHOTOKOHTYPHBIE CUCTEMBI ABTOMATUYECKOTO PEryJINPOBAHUS.
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67. MHOTOKOHTYpHBIE CHCTEMBI aBTOMAaTHYECKOTO PEryJIMpOBaHHs (CHCTEMBbI KAacKaJHOTO U
CBSI3aHHOI'O PETYJIUPOBAHUSA).

68. OyHKIIMOHANIbHAS CTPYKTYpa CUCTEMBI aBTOMAaTUYECKOTO PETYJIUPOBAHMUSL.

69. Kputepun (nokasarenn) KauecTBa peryJIupoBaHHs.

70. UcnonuaurtensHbie ycrpoiictBa CAP.

71. ciomHUTETHHBIE MEXaHU3MbBI CUCTEM aBTOMATHYECKOTO PETyIUPOBaHUS.

72. Perynupyromue opranbl CAP: KOHCTpYKITUS, XapaKTEPUCTHKHU, CBOMCTBA.

73. Knaccuukanus 1 XxapakTEpUCTHKH perynupyromux opranoB CAP.

74. SCADA-cucTeMbl: Ha3HAYEHNE, OCHOBHBIE 3a1a4Hl, BO3MOKHOCTH.

@OoH/I OLIEHOYHBIX CPEJCTB IPUBEICH B BHUJE OTAEIBHOIO JOKYMEHTA, SIBJISIOLIETOCS
HEOTHEMJIEMOM 4acThl0O OCHOBHOM 00pa30BaTeIbHON IPOTrPAMMBI.

8.3. CtpykTypa ¥ mpuMepbl OWJIETOB UIsl DK3aMeHa
Ok3ameH 10 jucHuimiiHe «CHCTeMBl — yIpaBIICHUS XUMHKO-TEXHOJIOTHYECKHUMHU
IpoLecCCaMi» MPOBOIUTCSA B 7-OM HIIM 8-OM ceMecTpe M BKJIIOYaeT KOHTPOJIbHBIE BOIPOCHI IO
BCeM paszesnam paboueil mporpamMMbl JUCHUIUIMHBL. buner mis skx3ameHa cocTouT u3 3

BOIIPOCOB, OTHOCAIIMUXCA K YKaA3aHHBIM Pa3JiCiaM.

[Tpumep Ounera ams 3K3aMeHa!

[x] ~ T« Ymsepicodaioy T MuHUCTEpCTBO HAyKH U BbICIIEro oOpazoBanusi PD
Poccuiickuii XMMUKO-TEXHOJOTUYECKUN YHUBEPCUTET
3aBetyloumit kaenpoit umenu J[.M. Menneneena
OXT

Kadenpa OOmieit XuMrU4eCKol TEXHOJIOTHH
B.H. T'pyHckuii 18.03.02v9Hepr0- U pecypcocOeperaroIiue mporecchl B
XUMHAYECKOH TEXHOJIOTUH, HEMTEXUMUU U OMOTEXHOJOTHH

« » 2023 r. Hucrummaa: CUCTEMBI  yIPaBIEHUS XUMUKO-TEXHOJIOTHIECKUMU
npoleccamu

buier Ne 1
1. IloHaTre TUIIOBOTO TUHAMHUYECKOTo 3BeHa. [IpumeHeHne 3BeHbeB. OCHOBHbBIE THIIBI 3BEHHEB
Y UX XapaKTEPUCTUKH.

2. VI3amepeHue dIIeKTPHUECKOT0 HAPSHKEHUS KaK HOCUTEINS HH(OPMAIIK O COCTOSTHUN XHUMHUKO-
TEXHOJIOTMYECKOI0 IpoLecca.

3. (DYHKI_II/IOHaJIBHaH CTPYKTYpa CUCTCMbI aBTOMATUYCCKOI'O PCTYJIMPOBAHUS.
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9. YUEBHO-METOJJUYECKOE OBECIIEYHEHUE JUCHUITJIMHBI

9.1. PekoMeHtyemasi JMTEpaTypa
A. OcHOBHas nuTeparypa

1. becnasioB A. B., XapuronoB H. I. Cuctemsl ynpaBiieHHS XMMHKO-TEXHOJIOIMUECKUMU
nporeccamu. YueOHuk s By30B. M.: UKI] «Akagemkuauray, 2007. 690 c. (6a30BbIil yueOHUK)

b. JlononHuTtenbHas JauTeparypa

1. becrranoB A. B., XapurtonoB H. 1. 3amaynuk mno cucremMaMm YIpaBlIE€HUS XHUMHKO-
TEXHOJIOTHYECKUMHU Tporieccamu. YueOHoe mocobue mims By3oB. M: MKI[ «AxanemkHuray,
2005. 307 c.

2. CaxuH, C. I'. Cpeacra aBTOMaTHYECKOT'O KOHTPOJIS TEXHOJIOTHYECKHUX TTApaMETPOB: YUCOHHK
| C. T. Caxun. — Cankr-IletepOypr: Jlanb, 2023. — 368 c. — ISBN 978-5-8114-1644-8. — Tekcr:
9JIEKTPOHHBIH // Jlanb: ANIEKTPOHHO-OMOINOTEUHAS cucTema. - URL:
https://e.lanbook.com/book/211655 (mata ob6pamenus: 31.03.2023). — Pexxum mocrtyma: Juist
ABTOPH3. MOJIb30BATEIICH.

3. becnanos  A.B., I'pynckuii B.H., XaputonoB H.M. Cucremsl ynpaBieHUS XUMHKO-
TEXHOJIOTMYECKUMHU IIpOLECCaMu: WLIOCcTpatuBHble Marepuansl. M.: PXTY wum. [.U.
Menneneena, 2012. 76 c.

4. becnano A.B., I'pynckuit B.H., 3onoryxun C.E., CanpuukoBa O.}O., Cammienko

A.C. CucreMbl  ymnpaBi€HUS] XUMHUKO-TEXHOJOTMYECKMMH  IpolieccaMu:  J1abopaTOPHBIN
npaktukyM. Y. 1. Cucrema aBTOMaTH4eCcKOro peryinpoBanus pacxoaa, 2016, 86 c.
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9.2. PexoMeHIyeMble HMCTOYHHUKH HAy4YHO-TEXHHUYECKOW WH(opManuu

— Pa3naTouHblil MIUTFOCTPATUBHBIN MaTepUall K JICKLIMM.
— IlpesenTanuu K JEKIUIM.
— Meroanyeckue peKOMEHIalUH 110 BBIIIOJIHEHUIO JJAOOPATOPHBIX padoT.

Hay4dHo-TexHu4Yeckue KypHabl:

— XKypnan «CoBpemennblie TexHoa0ruu apromaruzaum» («CTA») ISSN 0206-975X
— XKypnan «Apromaruzaius B nmpomseinieHHOCTH» ISSN 1819-5962

— Xypnan «ABromatuszanus. CoBpemennsie Texnonorun» ISSN 0869-4931

9.3. CpenctBa oOecriedeHUsT OCBOCHUS JTUCIIUTUTHHBI

JUia  peanuzanuu  pabouell mporpamMmbl JUCHUIUIMHBI ITOATOTOBJIEHBI CIEAYIOIINE
cpeacTBa 00eceyeHNs OCBOSHUSI TUCIIUILIMHBL:

— KOMIIBIOTEPHBIC NIPE3CHTAIIMH MHTEPAKTUBHBIX JICKIMH (0011ee yicio crnaiaoB — 154);

— GaHK TECTOBBIX 3aJlaHHMi IS TEKYIIEro KOHTPOJsS OCBOCHHUS JUCHUILIMHBI (00IIee
4rci0 Bonpocos — 150);

— GaHK TECTOBBIX 3ajJaHWi JUIS UTOTOBOIO KOHTPOJIA OCBOCHHUS JUCIUILIMHBI (0OImee
grcio ounetoB — 50).

I[JI?I OCBOCHHA JUCHUINIMHBI B AWUCTAHIOWUOHHOM PCXKUME IMPENoaaBaTrC]ii  MOI'yT
HCIIOJIb30BaTh CICAYIOIIHUEC CPCACTBA KOMMYHUKAIIUH CO CTYACHTAMMU!
— 3JIeKTPOHHAs WH(HOPMaIMOHHO-00pa3oBarensHas cpeaa (OMOC);
— KOpOoopaTuBHAsA 3JICKTPOHHAA 11OYTa,
— [itps://etutorium.ru/—LMS eTutorium;
—|https://zoom.us/ — LMS Zoom.

10. IEPEYEHh MH®OPMAIIMOHHBLIX TEXHOJIOI'MU,
HCTIOJIB3YEMBIX B OBPA3OBATEJIBHOM [MPOLECCE

Nudopmanronnyro MOJIJIEPIKKY U3Y4EHUS JUCLUILTNHBI OCYIIIECTBIISIET
Nudopmannonno-o6udanoreunsid nentp (MBL)) PXTY um. .M. MenneneeBa, KOTOpBIH
oOecrieunBaeT OOy4YalOIIUXCSl OCHOBHOM y4eOHOM, y4eOHO-METOAMYECKOM M Hay4yHOU
JUTEpaTypoid, HEOOXOIUMOMN AJIsi OpraHu3alMu 00pa30BaTENBFHOrO Mpolecca MO JAUCHUILINHE.
OO6mmuii 06semM MHOTOOTpaceBoro Gouaa MBI Ha 01.01.2023 cocraBnser 1 719 785 k3.

@®onx UBL] pacnonaraer yueOHOH, yuyeOHO-METOJMYECKOW M HAYYHO-TEXHUYECKOH
JUTEepaTypoil B popMe MeuaTHBIX M 3JIEKTPOHHBIX WM3/IaHUH, a TaKKe BKIIIOYAeT Oo(UIIMaIbHBIE,
CIpaBOYHO-OMONMMOrpaduyeckre, CHEUaTU3UPOBaHHbIE OTEYECTBEHHbIE U  3apyOekHbIE
nepuonnueckue u  uHbopmarmoHHele  m3nanus. WBI[  obecnmeumBaeTr  mocTtym K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALMOHHBIM, CIIPABOYHBIM M MOUCKOBBIM CHCTEMAaM.

Kaxxnprit oOydaromuiicsi obecriedeH CBOOOIHBIM JOCTYIIOM M3 JIFOOOM TOYKH, B KOTOPOI
uMeeTcss JocTyn K ceTd VIHTepHeT M K 3JeKTpoHHO-OMOnmmuorteuHoi cucreme (OBC)
YHuBepcutera, KOTOpas COAEPXKHUT pPAa3IMYHbIE U3JJaHUS TI0 OCHOBHBIM H3y4aeMbIM
JUCLUIUIMHAM M C(OPMHUPOBaHA MO COTIACOBAHMIO C MpaBooOIafaTeNsIMU ydeOHOW U yueOHo-
METOUYECKON JTUTEPATYPHI.

Jns  Oojee TOJHOTO M OMNEPATUBHOIO  CIPABOYHO-OMOMMOrpauyeckoro u
nHpopmanmonHoro obcmykuBanusi B UBL] peann3oBana TexXHOJOTHS DJIECKTPOHHOM JTOCTABKH
JIOKYMEHTOB.
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[TonHpIl mepeyeHb HIIEKTPOHHBIX HMH(POPMAIMOHHBIX PECYPCOB, HCIIOJIb3yEMBIX B
npoiiecce 00y4eHus, MPEICTaBIeH B OCHOBHOM 00pa30BaTeIbHOM MTporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE JUCHUIIIMHBI

B cootBercTBUM ¢ yueOHBIM IUIAHOM 3aHATHUSA N0 JUCHUILIMHE «CHCTEMBI YIpPaBJICHUS
XMMHKO-TEXHOJIOTUYECKMMH  IIpOLieccaMu» MPOBOAATCA B (opMe JEKIHM, NpaKTHYEeCKUX
3aHATHUH, 1a00PaTOPHBIX pabOT M CAMOCTOSTENBHON PabOTH! 00yUarOIIErocs.

11.1. O6opynoBanue, HeoOXOAMMOE B 00OpPa30BATEIBHOM IIPOIIECCE:

JlekimonHnass ydeOHas ayauTopusi, OOOpyIOBaHHAs MEJIOBOM JOCKOW H y4eOHOI
MebOenplo, ydyeOHas ayauTopusi AJii HPOBENCHUS NPAKTUYECKUX 3aHATHH, 000pymoBaHHAas
MEJIOBOHM JIOCKOH M y4eOHOW MeOeNbio, KOMITBIOTEPHBIA 3aJl JJI TPOBEACHHS JIAO0OPATOPHOTO
OpakTUKymMa ¢ / paboyuMU MecTaMu, / TMEpPCOHAIbHBIMU KOMIBIOTEpaMU M 7 CTEHAAMU IO
PEryjinpoBaHui0 U U3MCPCHHUIO OCHOBHBIX TCXHOJOTHMYCCKUX IMapaMCTPOB (I[aBJIeHI/IC, YPOBCHB,
pacxoj, Temmneparypa).

11.2. YueOHO-HarIAAHBIE HOCOOMUS:
[Ipe3enTarnuu JeKIHOHHOIO MaTeprasa.

11.3. KomnbroTepbl, HHQOPMALMOHHO-TEICKOMMYHUKAIIMOHHBIE —CETH, allapaTHo-
IIPOrpaMMHBIE U ayJMOBU3YaAJIbHBIE CPEICTBA:

JInst  caMOCTOSITENIbHOM paOOThl KaXKIblii OOyYarolIuics B TEUEHHWE BCETrO IMepuoja
oOydeHHss 00ecleYeH WHAWBHIYATbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K  HECKOJIBKUM
AIIEKTPOHHO-OMOIMOTEYHBIM CHCTeMaM (DJIEKTPOHHBIM OMOTMOTEKaM), COJEpKalliM BCE
U3JIaHUST OCHOBHOM IIUTEpaTyphbl, MepeducieHHble B pabodeil mporpamMme AUCHUIUIIMHBI,
c(hOpMUPOBAHHBIM Ha OCHOBAHHUHU TMPSIMBIX JIOTOBOPHBIX OTHOIICHUN C TIPaBOOOIaIaTEISIMH.

11.4. TleyaTHBIC | DIEKTPOHHBIE O0Opa3oBaTeNbHBbIE U WH(OPMAIIMOHHBIE PECYPCHI:

NupopmaninoHHO-MeTOAUYECKHE MaTepuaibl: y4dyeOHble MOocoOus MO AMCLUMILIMHE,
METOJMYECKHE PEKOMEHJAIMN K MPAKTUYECKUM 3aHATHUSIM; pPa3JAaTOuHbIl MaTepuan K
JIEKIMOHHBIM KypcaM; 3JIEKTPOHHbIE yUeOHbIE U3AaHUS.

DNeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI: JJIEKTPOHHBIE IPE3EHTAllMM K pas3zenaM
JEKIIMOHHBIX KYPCOB; Y4eOHO-METOANYEeCKHE Pa3paboTKu Kadeapsl B SJIEKTPOHHOM BU/IE.

11.5. Ilepeyenp JHIIEH3WOHHOIO IIPOrPAMMHOI0 OOecHeueHus:

3 PexBu3nTHI Cpok OKOHYaHUS
HaumenoBanue KomanuectBo o
Ne n/m OPOrPaMMHOI'0 IPOJIYKTA Jlorosopa JIUIEeH3UN ficHCTRHA
porp POAYK HOCTaBKH T JIALIEH3UN
Konrpakt Ne 62-
1 Profe?ls\gil(;lrilo(\é\é ?gélnuine 642A/2013 8 0eccpouHo
or 02.12.2013
. 12 mecsueB
S;ﬁ?f rs?ﬁl%lig?cr:— KonTtpakt Ne 28- (exxerogHoe
2 Y AL O . 355A/2020 ot 8 MIPOJICHUE
CrarnmapTtHbiii Russian
Edition. 26.05.2020 HOIMUCKU C

MpaBoOM Tepexoia
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I1O maxomutcs B

Ha OOHOBIEHHYIO
BEPCHUIO TPOTYKTa

3 Trace Mode 6 OTKPBITOM 7 OeccpouHas
JOCTYIIS
. . I1O maxoaurcs B
Microsoft WhiteBoard
4 3.0 OTKPBITOM 1 oeccpouHas
' JIOCTYTIE
12. TPEBOBAHIS K OLIEHKE KAYECTBA OCBOEHUA TIPOI'PAMMBI
(x|~ HaumeHoBaHue DopMBI ¥ METOJIbI
OCHOBHBIE IIOKA3aTENN OLIEHKHA
paznenon KOHTPOJISI ¥ OIICHKH
Paszgen 1. 3naem:
OCHOBHBIE TTOHITHS — OCHOBHBIC TTOHATHUS TEOPUH
yIpaBIeHUS XUMUKO- yIIPaBJICHHUS;

TCXHOJIOTHYCCKNMHU
mpoueccamMu.

Pasgen 2.
OcHOBBI TEOPUH
ABTOMATHYECKOTO YIIPABJICHUSI.

— CTaTU4YECKHE U JUHAMHUYECKHE
XapaKTEPUCTUKU O0BEKTOB
yIIpaBJICHMUS;
— ocHoBHbIe BUJIbI CAY 1 3aKOHBI
peryJupoBaHus;
— TtunoBsie CAY B XUMUYECKOI
MIPOMBILLIEHHOCTH;
— ycroiiuuBocth CAY;
— OCHOBHBIE MTOHATHUS O HEJIMHEHHBIX
CAY, peneitHbIX cucTeMax,
JIOTUYECKUX AJITOPUTMAX YIpaBJIEHUs,
aJanTUBHBIX U ONTUMAJIBHBIX CUCTEMAaX
YIPABJICHHUS.

Ymeem:
— OIIPENENATh OCHOBHBIE CTATUYECKHUE U
JMHAMHYECKHUE XapaKTePUCTUKU
00BEKTOB YIIPABICHMUS;
— BBIOMpAThH PAIMOHANBHYIO CUCTEMY
pEryIMpOBaHMs TEXHOJIOTUYECKOTO
rporecca;
— oueHuBarth ycroiunBocts CAY.
Bnaoeem:
— METO/JAaMHU TEOPUHU aBTOMATUYECKOTO
peryIupoBaHusl, OpraHu3aluu 1
pacuéra CUCTEM ONTHUMAaJIbHOIO
yIpaBlIeHUs IPOIECCAMU XUMUYECKON
TEXHOJIOTHH.

3uaem:

— OCHOBHBIE TTOHATHS TEOpUH
VIIpaBJICHHUS;

— CTaTUYeCKHWe W  JUHAMHYECKHE
XapaKTEPUCTUKU 00BEKTOB
yIIPaBICHHUS;

— ocHoBHble Buasl CAY U 3aKoHBI

OneHka 3a
1ab0paTOpHBII
PaKTUKYM

O1ieHKAa 3a DK3aMeH

OrneHka 3a
KOHTPOJbHBIE Pa0OTHI
Nel, 2,3

OreHka 3a
1abopaTOPHBIN
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Paznen 3.

N3MepeHne TEXHOIOTrHYECKUX
napameTpoB XUMHUKO-
TEXHOJIOTMYECKOT0 MpoLecca.

peryaupoBaHusi;

— tunoBeile CAY B XUMHYECKOM
MIPOMBIIIJICHHOCTH;

— ycroiiuuBocth CAY;

— OCHOBHbBIC TMOHSTHS O HETUHEHHBIX
CAY, peneHbIX cUCTeMax,
JIOTUYECKUX aJIrOpuTMax YIpaBJICHHUS,
aJanTUBHBIX U ONTUMAJIBHBIX CUCTEMAX

YIPaBJICHHS.

Ymeem:

— ONPENEeNsATh OCHOBHBIC CTATUYCCKUEC U
IMHAMHYECKHE XapaKTEePUCTUKU

00BEKTOB YITpaBJICHUS;

— BBIOMpATh PAlMOHAIBHYIO CHUCTEMY
pEryJIupOBaHUs TEXHOJIOTHYECKOTO
rpoiiecca;

— OLleHUBaTh ycTounBocTh CAY.
Brnaoeem:

— METOJIaMH TEOPHUH aBTOMATHYECKOTO
peryaupoBaHusi, OopraHu3aIu u
pacuéra CHCTEM OINTUMAJILHOTO
YIPABJICHHUS] TPOILIECCAMH XUMHUYECKOM
TEXHOJIOTHH.

3naem:

— OCHOBHEBIE MOHSITHS TEOpPUHU
YIPABIICHHUS;

— CTaTUYECKHE H  JUHAMHYECKHUE
XapaKTePUCTUKHU 00BEKTOB
YIPABIICHHUS;

— TunoBeie CAY B XUMHYECKOH
MIPOMBIIIIIICHHOCTH;

—  METoABbl M CpEeACTBAa HM3MEpPEHUs
OCHOBHEIX TEXHOJIOTHYECKUX
rapamMeTpoB.

Ymeem:

— ONpPENENsATh OCHOBHBIE CTATUYECKUE U
JUHAMHYECKHE XapaKTEPUCTUKU

00BEKTOB YIIPABICHHUS;

— BbBIOMpaTh palOHAIbHYIO CHUCTEMY
pEryJINpOBaHMUs TEXHOJIOTMYECKOI0
rporecca;

—  BBIOMpaTh  KOHKPETHBIE  THUIIBI
npubopoB g auarnoctuku XTI
Bnaoeem:

— METO/IaMU TE€OPUU aBTOMATUYECKOTO
peryJiIupoBaHus, OpraHu3aluu U
pacuéra CHCTEM ONTUMAIIBHOTO
YIPaBIEHUS NPOLECCAMH XWMUYECKOU
TEXHOJIOTHH.

IIPaKTUKYM

O1eHka 3a DK3aMeH

OmeHka 3a
1a00paTOPHBIA
PaKTUKYM

O1neHKa 3a DK3aMeH
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Rpgen 4

OCHOBEI IIPOCKTUPOBAHUA
ABTOMAaTU4YCCKUX CUCTEM
YIIpaBJICHUA XUMHKO-
TCXHOJIOTHYCCKNMHU
mponeccamMu.

3naem:

— OCHOBHEBIC IIOHSATHS TEOpPUH
yIpPaBIICHHUS;

— CTaTUYECKHMEe H  JUHAMHYECKHE
XapaKTEePUCTUKU 00BEKTOB
yIpaBJICHHUS;

— ocHoBHEIe Buabl CAY U 3aKOHEI
peryaupoBaHusi;

— Tunosele CAY B XUMHYECKOH
MIPOMBIIIIICHHOCTH,

—  METoABbl M CpEeACTBA H3MEpPEHUs
OCHOBHBIX TEXHOIOTHYECKHX
MapaMeTpoB;

— ycronuusocts CAY;

— OCHOBHBIC TIOHATHS O HEJIIMHEHHBIX
CAY, penenHbIX CHCTEMaX,
JIOTUYECKUX aJTOpUTMax YIpaBJICHHUS,
aJalTUBHBIX U ONTUMAJIBHBIX CHCTEMaX

yIpaBJICHHUS.

Ymeem:

— OIPENEATh OCHOBHBIE CTATHYECKHE U
JTMHAMHUYECKHE XapaKTePUCTUKHU

00BEKTOB YIIpaBJICHHUS;

— BBIOMpaTh PAMOHANBHYIO CHCTEMY
peryiIupoBaHus TE€XHOJOTHYECKOI0
poruecca;

— orleHuBaTh ycTounBocTh CAY;

—  BbIOMpaTh  KOHKPETHBIE  THUIIBI
npubopoB g auarnoctuku XTI
Braoeem:

— METO/IaMU TE€OpUU aBTOMATUYECKOTO
peryaupoBaHus, OpraHu3alu U
pacuaéra CHCTEM ONTUMAIIBHOTO
YIOPABIECHHUS] MPOLIECCAMH XUMHUYECKOM
TEXHOJIOTHH.

Onenka 3a
1abopaTOPHBIN
NPaKTUKYM

OI_IeHKa 34 3K3aMCH
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13. OCOBEHHOCTHN OPI'AHM3AIIMNA OBPA3OBATEJIbBHOI'O [IPOLECCA [JIA
NMHBAJIMAOB M JINL C OTPAHUYEHHBIMU BO3MOXHOCTAMUMN 3/10POBbA

OOydyeHre WHBAIUAOB W JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH  3JI0POBBSI
OCYILECTBIISICTCSI B COOTBETCTBHH C:

— IlopsimkoM oOpraHm3alii W OCYIIECTBICHUS OOpa30BATEIBHOU JEATEIHHOCTH
1o 00pa3oBaTeNIbHBIM MIPOrpaMMaM — MporpaMMaM OakaiaBpHara, IMporpaMMaM CIICIHAINTETA,
nporpammam maructpatypsl (IIpuka3z Munoopuayku PO or 06.04.2021 Ne 245);

— IlonmoxxeHmeM O TIOpSIIKE OpTraHU3allil W OCYHIECTBICHHS 00pa30BaTelIbHON
JESTEIIbHOCTH 10 00pa30BaTeIbHBIM MPOrpaMMaM BBICIIETO OOpa30BaHHUS — IPOTrPaMMaM
OakanmaBpuarta, IporpaMmaM CIHEIHaJIWTeTa, IporpamMmaM Marucrparypel B PXTY
uM. JI.11. MenneneeBa, npuHATHIM pemieHneM Ydyenoro cosera PXTY um. .M. Menneneesa
ot 30.10.2019, mporokon Ne 3, BBeIACHHBIM B JeHCTBHE TIpuKazoMm pekrtopa PXTY
uM. JI.1. Menneneena ot 14.11.2019 Ne 646A;

— MeroanyeckuMy pPEKOMEHIAIMSIMU 10 OpraHHM3allid 00pa30BaTENIbHOTO Mpoliecca
JUIsi  OOyYeHHMsS WHBAIUAOB W JIMIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH  370POBBSI B
00pa30BaTeNIbHBIX OpPraHU3aIUsAX BBICHICTO OOpa30BaHMsA, B TOM 4YHCIE OCHAIICHHOCTH
00pa3oBaTebHOTO Tpoliecca (YTBEpKIeHBI 3amecTuTelieM MuHUCcTpa 00pa3oBaHus U Hayku PO
A.A. Kinumoseim ot 08.04.2014 No AK-44/058H).
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JloronHeHUsT U U3MEHEHHUs] K paboueil mporpamMme JUCIUILIAHBI
«CucTtempl YIpaBJICHUS TEXHOJOTHYECKHMMH MAIllMHAMUA ¥ 000pYyI0BaHHEM)

OCHOBHOH 00pa3oBaTEeNbHON IMPOrpaMMBbI
15.03.02 TexHoMOTMYECKHE MAIIUHBI K 000PYJIOBaHUE

dopma 00ydeHus: OUHast

5 Howep
OcHOBaHHE BHECEHUS
n3MeHeHus1/ CogeprkaHue TOMOJHCHHS/M3MEHEHUS
U3MEHEHUS/ NOMOTHEHUSA
JOIIOJIHEHUS
MIPOTOKOJ 3aceaHusi Y 4eHOro
coBeTa No oT
« » 20
IIPOTOKOJI 3aceaHusl Y 4eHOro
coBeTra Ne oT
« » 20
IIPOTOKOJI 3aceaHusl Y 4eHOro
coBeTra Ne oT
« » 20
IIPOTOKOJI 3aceaHusl Y 4eHOro
coBeTra Ne oT
« » 20
MIPOTOKOJ 3aCEIaHUsI Y YEHOTO
coBeTa Ne oT
« » 20
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MuHHCTEepPCTBO HAYKHU M BbICcIIero odopasosanus Poccuiickoit @egepanuu
DeepaibHOE IOCYAAPCTBEHHOE 0K0/IKeTHOE 00pa3oBaTe/IbHOE YUpPeKIeHUe
BbICIIIET0 00pa30BaHUA
«PoccHiCKM XUMHMKO-TEXHOJIOTHYeCKU YHUBEPCUTET
uMmenn /I.1. MenjaeneeBa

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI

«COHHMLHO-HCHXOHOFH‘ICCKI/IC OCHOBBI Pa3BUTHUA JIUTYHOCTID>

Hanpasienue moaroroBku 15.03.02 TexHomorndeckue MaivHbl 1
o0opyioBaHue

IIpo¢uiin NoArOTOBKM:

®opma 00yYeHHUsI: OUHAS

Kpasudukanus: 0axkaiaBpuat

Mocksa 2023



[TporpamMma cocraBieHa K.IC.H., JOIEHTOM Kadeaphbl COMMOIOTHH, ICUXOJIOTHH U MpaBa
H.C. Edumonoit

[IporpamMmma paccMoTpeHa W 0J00peHAa Ha PACHIMPEHHOM 3acelaHuu Kadeapsl
comoyioruu, ncuxosnoruu u mpaa PXTY um. JI.U. Menneneea «17» mas 2023 r.,
npotokos Ne 10



1. HEJb U 3AJAYU JUCHUIITIMHBI

IIporpaMMa cocraBieHa B  COOTBETCTBUHM C  TpeOoBaHusMu  DenepalibHOTO
roCyJapCTBEHHOTO 00pa3oBaTeIbHOIO CTaHAapTa BhICHIEr0 oOpa3oBaHus —  OakanaBpuar
no HarnpasyieHuto moArotoBku 15.03.02 Texnonormveckue mamuubl u obopymoBanue (OI'OC
BO), pexomenmauusmMu MeTtoauyeckol KOMHCCHHM W HAKOIUICHHBIM OIIBITOM IMpenoJaBaHUs
JTUCIUIUIMHBL  Kadenapoit comuonoruu, mncuxoioruu u npaBa PXTY um. J[.U. Menaeneesa.
ITporpaMMma paccunTana Ha U3y4E€HHE AUCLMILINHBI B TEUEHUE OJTHOTO CEMECTPA.

Jucuumimza «ConuanbHO-TICUXO0JIOTHYECKUE OCHOBBI Pa3BUTHUS JINYHOCTU» OTHOCUTCS
K o0s3aTenpHOM uacTu Onoka 1 npucnuniauH ydeOHoro miaHa. [Iporpamma AMCHUIUIMHBL
OpernoiaraeT, 4ro oOydyaromuecss UMEIOT TEOPETUYECKYI0 U IMPAKTHUECKYI0 TOATOTOBKY B
00J1aCTH COLMATIBHO-TICUXOJIOIMYECKUX AUCLHUIUIMH Ha Kadeape COLUOJIOIMH, MCUXOJIOTHU U
npasa PXTY um. [I.1. Menneneesa.

Hear aucuumiMHbI — (GOPMHUPOBAHUE COLMAIBHO OTBETCTBEHHOM JIMYHOCTH,
CIIOCOOHOM K cCaMOOpraHM3alliy W pa3BUTHIO, YMEIOLIEH BBICTpPAUBaTh U PEAIN30BHIBATH CBOIO
KU3HEHHYIO CTPATETrnto, ClIOCOOHOH yIpaBIIATh CBOMM BPEMEHEM B HOBBIX COL[MANIBHBIX PEAHSIX,
B YCJIOBUSIX HENIPEPBIBHOI'O 00pa30BaHusl, YMEIOIIEH OCYILIECTBISATH COLIMAIbHOE B3aUMO/IEHCTBHE
U PEaJIn30BbIBATH CBOIO POJIb B KOMaHJIE.

3agaum TMCHUIUIMHBI — CHOPMHUPOBATH Y CTY/ICHTOB 3HAHUS U HABBIKH, HEOOXOAUMBIC
JUTSE COOCTBEHHOT'O JIMYHOCTHOTO U MPO(ECCHOHATLHOTO CTAHOBIICHHS B TIPOLIECC O0YyUYCHHS B By3€
U Ipo(PeCcCUOHANBHOM IeSTETbHOCTH.

HucuummuHa  «CoUMaNbHO-TICUXOJOTUYECKUE  OCHOBBI  Pa3BUTHUSI  JIMUHOCTH»
npenojaerca B 7/ cemectpe. KOHTposb ycrneBaeMOCTH CTYAEHTOB BEAETCS IO HPUHATOH B
YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

Pabouas mnporpamMma AMCHUIUIMHBI MOET OBbITh pealn30BaHa C IPUMEHEHHUEM
AIIEKTPOHHBIX 00Pa30BATENBHBIX TEXHOJOTHH M AIIEKTPOHHOTO OOYYEHHUS MOJHOCTHIO WIIH
YaCTUYHO.

2. TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHUSA JUCITUIIJIMHBI
N3yuenne MUCHUIUIMHBI HAIMPaBICHO HA MPHOOPETEHHUE CIEAYIOIUX KOMIETeHUHH
MHIUKATOPOB MX JOCTH)KEHHUS .
|E| "Haummenosanue ~ K Kon u HaumMeHoBaHMEe HHIUKATOpa
KaTeropuu (rpymbl) O/l ¥ HAHMEHOBATHE JOCTHKECHHUS
VK-3.1 3HaeT OCHOBHEBIE THUIIBI
COIMAJIbHBIX B3aNMOJICUCTBHH 1
COLMAIbHO-TICUX OJIOTHYECKIE
Kputepur 3¢ (HEKTUBHOCTH yIIPaBICHUS
KOJJIEKTUBOM

VYK-3 Criocoben

OCYIIECTBIISATh .
VK-3.2 YMeer B3aUMOIENCTBOBATH C
KomanHast pabota 1 conmaibHOE
. JPYTUMH YICHAMH KOMaH/Ibl, B TOM
JMIEPCTBO B3aUMOJIEICTBHE U

YHCJIe y4acTBOBAaTh B 0OMEHE
uH(pOpMaIHeil, 3SHaHUSIMHU U OTTBITOM
VYK-3.3 Bnaneer criocobamu
MOTHBAILIMH YWICHOB KOJUICKTHBA K
JUYHOCTHOMY U IPO(ECCHOHATIEHOMY

PCAIN30BbIBATH CBOIO
POJIb B KOMaH/EC

Pa3BUTHIO
VK-6 Criocoben VK-6.1 3HaeT conuanpHo-
YIPaBJIATH CBOUM MICUXOJIOTUYECKUE TEXHOIOTUU
Camoopranusanus u
BpEMEHEM, BHICTpPAHBATh  Pa3BUTHS U CAMOPA3BUTHS, CBOU
caMopa3BUTHE (B TOM
S U peaJIn30BbIBAThH JMYHOCTHBIC, CUTyaTHBHBIE,
TPaeKTOPHUIO BpPEMEHHBIC U W€ PECYpChl U UX
3I0pOBbECOCPEKECHIE) P p p AIPYTHE pecyp

CaMOpa3BUTHUS HA OCHOBE  TpeIebl
MPUHIUIIOB oOpazoBanust  YK-6.2 YmeeT mumanupoBaTh U pemiaTh

3




Nuxnro3uBHas
KOMIIETEHTHOCTD

Ananramus K
MIPOU3BOJICTBEHHBIM
YCIIOBUSIM

B TeUEHUE BCEIl KU3HU

YK-9 Cnocoben
WCIIOJIb30BaTh 0A30BbIC
ne(heKTOIOTHUECKUE
3HAHUS B COIIMAIBHOMN U
npodeccnoHaTbHOM

chepax

OIIK-3 Cnocoben
OCYIIECTBIISTh
npodeccuoHaNbHYIO
JESITEIILHOCTD C YIETOM
HYKOHOMHYECKHUX,
IKOJIOTHYECKHX,
COITUATBHBIX
OTPaHUYECHUHN HA BCEX
JTanax XKU3HEHHOTO
YPOBHS;

3ama4yi cCOOCTBEHHOI'O
po(hecCHOHATTLHOTO M TMYHOCTHOTO
Pa3BUTHS, KPUTHUYECKU OILICHUBATH

3¢ (HEeKTHBHOCTH UCTIONB30BAHUS
BPEMCHH H JPYTHX PECYPCOB IIPH
pEIIeHNY TTOCTABIICHHBIX 3a71a4
VYK-6.3 Bnageer npuemaMu aHaauza
COOCTBEHHBIX JCUCTBUI MPH
YIPaBJICHUHN KOJJICKTUBOM U IIPH
CaMOOpraHu3alllH, MPEAOCTABICHHBIMU
BO3MOXKHOCTSIMH JIJIs1 IPUOOPETCHUS
HOBBIX 3HAHUI U HABLEIKOB

VK-9.1 3HaeT U mOHUMAET
0COOCHHOCTH IOBEICHUS YICHOB
KOJUIEKTHBA C OTPAaHHYCHUSIMH 110
3JI0POBBIO

VK-9.2 YMeer B3auMOIEHiCTBOBATE C
YyJieHaMH KOJUIEKTHUBA C
OTrPaHHYCHHUSAMH T10 3I0POBBIO
YK-9.3 Bnageer npueMamu aHam3a
COOCTBEHHBIX JCHCTBHI MPH OOIICHUN
C wiIeHAMH KOJUIEKTHBA C
OTrPaHHYCHHUSAMH T10 3I0POBBIO
OIIK-3.1 3HaeT ¥ nOHUMAET
0COOCHHOCTH TOBEJICHUS] HHKEHEPHO-
TEXHHYECKOTO TIepCcoHasia
MIPOMBIIICHHBIX TIPEIPUSTHIA
OIIK-3.2 YMmeeT ucCoas30BaTh
COBpPEMEHHBIE COIHAIILHO-
IICUXO0JIOTHYECKHE TEXHOJIOTHH
yIIPaBJICHUS] KOJUIEKTHBOM

OIIK-3.3 Bageer mpuemMamu

3¢ (HEeKTUBHOTO OCYIIECTBICHUS

PO eCCUOHAIBHON JEATETLHOCTH B
TPYJOBOM KOJIJIEKTHBE

B PE3YybTaTC U3YUCHUA TUCHUIIIIMHBI CTYICHT GaKaHaBpI/IaTa JOJIKCH:

3HaTh:

—  CYIIHOCTHh MpOOJIeM OpraHu3alld ¥ CaMOOPTaHMU3AIMH JTMYHOCTH, €€ MOBEJCHUS B
TPYIINE B YCIOBUSX COBPEMEHHOTO OOIECTBA U HETIPEPHIBHOTO 00pa30BaHUS,

— MCTOJABI CaMOOpraHu3alMu W Pa3sBUTUA JIMYHOCTH, BBICTPAMBAHUSA W pCaiM3allun

TPAEKTOPUU CaMOPA3BHUTHS,

BI)Ipa6OTKI/I aecnojaraiusds M MOTHBALIMOHHBIX YCTAHOBOK,

Pa3BUTHA KOMMYHUKATUBHBIX CIIOCOOHOCTEH U TIOBCACHUA B I'PYIIIIC,

—  o0mryro

KOHICIIIINIO

TEXHOJIOTUH

3(1)(I)CKTI/IBHOCTI/I €ro UCII0JIb30BAaHUA,
—  MCTOAUKHU U3YUYCHUA COUNATBHO-TICUXOJIOTHYCCKUX SIBIICHUI B cq)epe YIIpaBJICHUSA U

CaMOYIIpaBJICHUA JIMYHOCTHU, T'PYIIIBI, OpraHu3aliu.

YMeTs:

OpraHu3aIuu

BPpEMCHHM W  IIOBBINICHUA

— IUTAHUPOBATh M pelaTh 3a7a4y JUMYHOCTHOTO U MPO(eCcCHOHATBLHOTO Pa3BUTHS;

— AHAJIM3UPOBATH CBOU BO3MOXHOCTH W OI'PAHUYCHUA,

HUCIIOJIB30BaTh MCTOABI

CaMOANarHoCTUKU, CaMOIIO3HAHHA, CaMOPCTYJIAIUU U CAMOBOCITUTAHUS
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—  YCTaHaBIIMBATH C KOJUIETaMH (OAHOTPYIITHUKAMHU ) OTHOIICHUSI, XaPAKTEPUIYIOIIIHECS
3 GEeKTUBHBIM YpPOBHEM OOIIEHUS;

— TBOPYECKU MPUMEHSATHh B PEUICHUU MPAKTUUYECKUX 3a7a4 UHCTPYMEHTHI TEXHOJIOTHI
OpraHu3aluy BPEMEHH U MOBbIIICHUS 3()PEKTUBHOCTH €ro UCIOIB30BAHUS.

Biagers:

— COLMAJIBHBIMU U TICUXOJOTMYECKUMH TEXHOJIOTMSIMU CaMOOPIaHU3allUM U Pa3BUTHUS
JUYHOCTH, BHICTPAUBAHUS U PEATU3aLIUA TPAEKTOPUHU CaMOPa3BUTHS,

— UHCTPYMEHTaMU ONTHUMU3ALMHU HCIIOJIb30BAHMS BPEMEHH, HAaBBIKAMM ILIAHUPOBAHUS
JUYHOTO M y4eOHOTO BPEMEHH, HaBbIKAMH CaMO0OOpa30BaHuS,

— TEOPETUYECKUMHM W TPAKTUYECKUMM HABBIKAMU TPEAYNPEKICHUS U Pa3pelieHUst
BHYTPUJIMYHOCTHBIX U IPYNIOBBIX KOH(MIUKTOB;

— crmoco0aMu MOTHBAIIMU YICHOB KOJUIEKTHBA K JIMYHOCTHOMY U MPO(HECCHOHAILHOMY
Pa3BUTHIO;

— CIIOCOOHOCTSIMM K KOHCTPYKTHBHOMY OOIIEHHIO B KOMaHJIe, pe(aeKCHU CBOETO
MOBEJCHUS U JTUJACPCKUMHU KaueCTBAMH.

3. OFBEM JJUCHUILINHBI U BUIbl YYEBHOM PABOTHI

] O0beM JUCHUILIHHDBI
Buj yueOHoii padoTbl Axkax  Acrp.
3E
q. q.
OO0masi Tpy10eMKOCTh AMCHHUILINHBI 2 72 54
KonTakTHas padoTa — ay1uTOpHbIE 3aHATHS: 0,9 32,0 24
Jlexnmn 0,45 16,0 12
[Ipaxtuueckue 3ausarus (113) 0,45 16,0 12
CamocrosiTeibHas padoTa 1,1 40 30
KonTakTHas camocrositenbHas paboTa 0,2 0,15
11
CamocTosTenpbHOE H3yYeHUE Pa3/IeNIOB TUCIIUTUTHHEI 39,8 29,85
Bua xonrpous: 3ager
4. COAEPXXAHME JUCIHUIIJIMHBI
4.1. Pa3ageinl TUCHMILIMHBI U BHABI 3AHATHH
i AKaZIeM. 92008
Ne Pa3gennbl JMCIUIIIINHBI Bcero Jleknun IIpakr. Cam.
3aHATUS  palora
1 Paznen 1. O0mecTBo: HOBBLIE
yciaoBus U (pakToOpbl pa3BUTHS 24 6 6 12
JINYHOCTH
1.1. CoBpemeHHOE 00IECTBO B 1 1
YCIOBUSIX TI00aNU3aUH U 4 2
nH(pOpMaTU3ALINN.
1.2 CouunanbHble MPOLECCHI 4 1 1 2
1.3 WNHCTUTYTHI conManu3anuu 4 1 1 2
JINYHOCTH
1.4 Huctutyt oOpa3oBaHusl. 4 1 1 2




E5” ~“CotnaibHas 3HaYMMOCTh 1 1 2
npodeccun.

1.6 «Most ipodeccusi B COBpEMEHHOM 1 1 9
POCCUICKOM O0IIECTBEY

2 Paszagea 2. JInunoctb. ConmajibHbIE
U TMICUXO0JIOTHYECKUEe TEXHOJIOTHH
CaMOOpPraHHu3aNNu U
camMopa3BUTHS

2.1 [Tcuxosorust IMYHOCTH 4 1 1 2

24 5 5 14

2.2 Crtpareruu pa3BUTHS U 1 1 3
CaMOPa3BUTHUSA JTUYHOCTH

2.3 Camoopranuzanus u 1 1 3
camopeanu3anus TMIHOCTH

24 JIM4HOCTH B crcTeMe HEMPEepPHIBHOTO 1 1
o0pazoBaHus

2.5 Ilenmernonaranye B IMYHOCTHOM U 1 1
poEeCCHOHAIBHOM Pa3BUTHH
IIpaktukym «lloctpoenue
Kapbepb»

3 Pa3nen 3. I'pynna. CounajibHbie U
NCHXO0JIOTHYECKHE TeXHOJIOTHH
rpynInoBoOro noBeieHus u
JHIepcTBa

3.1 Konnektus u ero popmupoBanue. 1 1
[TpakTukym «IIcuxonorus 4 2
OOLIECHUS»

3.2 Ctunm pykoBOJICTBA U JINJAEPCTBA. 1 1
[TpakTkym «KomannoobpazoBaHue. 4 2
JlunepctBo»

3.3. [TpakTukym «YnpasieHue 1 1
KOH(JIMKTHBIMU CUTYaLlUsIMU B 4 2
KOJIJICKTHBE)

3.4 [TpakTikym «MOTHUBBI TUYHOCTHOTO 1 1
pocTay

3.5 ConaabHO-IICUXOJIOTHYECKOE 1 1
o0ecrnieyeHne ynpaBieHus
KOJUIEKTUBOM. 6 4
IIpakTukym «VICKyCCTBO yIpaBiATh
co0oii»

24 5) ) 14

Uroro 72 16 16 40

4.2. ConepkaHnue pa3aejaoB TMCIHHILINHBI

[x] ~ Paszgex 1. O6uiecTBo: HOBbIE YC/IOBHS U (haKTOPHI Pa3BUTHSI INIHOCTH.

1.1. CoBpeMeHHOe 00111€CTBO B YCJI0BHMAX IV100aan3aunnu U uHGopmaTuzauuu. Turbl
COBPEMEHHBIX OOIIECTB: OOIIECTBO PHUCKA, OOIIECTBO 3HAHUSA, MH(POPMALMOHHOE OOIIECTBO.
ConupanbHble M TCUXOJOTMYECKHE TMOCIENCTBUS HHMOpMaTh3auuu obmectBa. DyTypoiiok.
Kynbrypomok. AHoMus. AJanTallMOHHBIE KONMHI-CTpaTeruu. JIMYHOCTH B COBPEMEHHOM
obmectse. Peduiekcupyromniuii ”HAWBUL.




[x] ~ 127 CoumaneHsre nmpouecchl. OCOOCHHOCTH COBPEMEHHOTO POCCHICKOro olLuiecTsa:
TpaHncopmainusi oO0IIecTBa, NEPCIEKTUBBl MOJEPHHU3ALUH, JIeMOrpapuueckue IpOLECCHI.
JrnHamuka neHHocrei. LIeHHOCTH COBPEMEHHON MOJIOIEKH.

1.3. AHCTHTYTHI cOUAIM3ANNU JUYHOCTH. CeMbsl KaK COLMAJIbHBIA HHCTHTYT. Poib
CEMbH B COLMATM3AIUU JTUYHOCTH. [IpobiieMbl COBpEMEHHON CEMbH U MyTH perieHus. Mooaas
ceMbsi, POPMUPOBAHNE OTBETCTBEHHOCTH.

1.4. UucTutyT oOpa3oBanusi. HempepeiBHOe oOpa3oBanue. VHTEpHET-TEXHOJIOTHU.
PeiHoK Tpyaa. ColMaibHO-TICHXOJIOTMYECKUE OCHOBBI yIpaBiieHUs Kapbepoil. I[lmanupoBanue
npodeCCHOHATLHON Kapbephl.

1.5. CouuanbHas 3Ha4MMOCTh Npodeccuu. Poib XUMUKa-TEXHOJIOTa B MOJIEPHU3AIIUN
POCCUICKOTO O0IEeCTBa M PEIICHUU COIHAIbHO-IKOoJIorndeckux mpodnem. [Ipodeccuorpamma.
[Ipodeccuonansupie pucku.  IIpodeccuonansHo BakHble KkauecTBa. IIpodeccronanbHbie
KOMITETCHIINH.

1.6. «Mosi mpodeccusi B COBPeMEHHOM POCCHHCKOM oOmiecTBe». Pa3Butus
COBPEMEHHOW HAyKW XHUMHH, JOCTHKECHHSA, TPeOOBaHUA K MPO(PECCHOHATBHOW KOMIIETCHIINN
XUMHUKa. XUMHYecKoe oOpa3oBaHHE: KaKUM JOKHO ObITh? ColuanbHOE 3HAYCHHE HAyKU
xumun. CorpanbHasi OTBETCTBEHHOCTh HHXKEeHepa- xuMuKka. [Ipodeccus uccnenoparenst XuMuka
B coBpeMeHHOM obmiecTBe. [Ipodeccus xumuka u cereBoe obmectBo. [Ipodeccus xumuka B
UCTOpUU pa3BUTHA oOmiecTBa. HoBeimme OTKpBITHS B XUMHU U Mos mpodeccus. Biusaue
pa3BUTHS XUMHHM Ha collMaibHOe pa3BuTue oOmiecTBa. CouuanbHas 3KOJOTUS U HOBEHIIHE
OTKPBITHS XUMHUH. XUMHUYECKOe 00pa3oBaHHe M OOILIECTBO 3HAHUS. XUMHUYECKOEe 00pa3oBaHUe
1 00IIECTBO MOTPEOIEHHS.

Paznen 2. JluuHocth. CounuajbHble W  NCHXOJOTHYeCKHE  TEXHOJOTHH
CaMOOPraHM3alu U CAMOPA3BUTHS.

2.1. TIlcuxonoruss JauvHocTH. [loHsTHE © cymHOCTh mauuHocTU. ColManbHas U
MICUXOJIOTHYECKasi CTPYKTYypa JIMYHOCTH. L[eHHOCTHBIE OpUEHTAIIMH U TIPETOYTEHUS TINIHOCTH.

2.2. CrTparerud pa3BUTHS M CAMOPA3BUTHUSl JMYHOCTH. JIMUHBIE TPHOPHUTETHI.
Llenenomnaranue. Llennoctn Kak ocHOBA 1ienenonaranus. L{enu u kiaroueBsie oomacTH xku3HH. Life
Managment u xu3HeHHbIe 1eau. Smart - nenu u Haauenu. Leas u npu3BaHHBIE 00ECTIEUUTH €€
JIOCTYDKCHUS 3a/1a4uM U 1maru. KonuHr-crpateru.

2.3. Camoopranusanus u camopean3anus. CorpanbHO-TICUXOIOTHIECKIE TEXHOIOTUN
CaMOOpraHU3allMi W Pa3BUTHSA JIMYHOCTU. TalM-MEHEHKMEHT B CHUCTEME CaMOOpPTraHM3aIluu
JUYHOCTU. MeTo/Ibl M TEXHUKH y4YeTa BpeMeHeM. MaTpulia ynpaBieHusl BpeMeHeM Dii3eHxayapa.
[Tpunnun I[lapeto B TaiiM — MeHEMHKMEHTE. DKOHOMHUS BpeMEHU uepe3 yoemautenbHoe «Her.
Knaccudukanus pacxogoB BpemeHu. [lormoturenu BpemeHH. CrnocoObl MHUHHUMH3AIUN
Hed((PEKTUBHBIX PACXOJ0B BPEMEHH. XPOHOMETPAXK KaK CHCTEMa ydeTa W KOHTPOJIS PacXoJI0B
BpeMeHU. [lnanupoBanue BpemeHU. WHCTpyMEHTHI IUIAaHUPOBAHMS BPEMEHH: €XKEIHEBHUK,
opraHaizep, KOMIIBIOTEp, IUIAHUPOBAHUE Yepe3 MPHOPUTETHI, MPHUOIMZUTEIBHBIA pacueT
BPEMEHU.

2.4. JINYHOCTH B CHCTeMe HenmpepbIBHOT0 o0pa3oBanusi. CamooOpa3oBaHue Kak OCHOBA
HENpephIBHOTO 00pa3oBaHMUs. TeXHOJIOTUM OBIAJCHUS HAaBBIKAMU CaMOCTOSITENILHON pabOTHI.
[Tpuemsl addexTuBHOTO UTeHHs. TpeHnpoBKa MamMsATH ¥ BHUMaHUS. CrielHaIbHBIE YITPAOKHEHUS
M0 TUIAHUPOBAHUIO, SKOHOMUHU U KOHTPOJIIO BpeMeHU «OJIuH AeHb cTyaeHTay. [lcuxonornueckue
YCJIOBHSI JIMYHOCTH B YIIPaBJICHUU BpPEMEHEM. YMEHHE CIyIIaTh. YTPABJICHHE SMOLMIMHU H
CTpPEeCCOM. DMOLIMOHANIbHBIN UHTEIUIEKT U 3MnaThs. CMapT-TEXHOJIOTUH.

25. enenosaranue B JHUYHOCTHOM ¥  TPOodecCMOHAILHOM  PAa3BUTHM.
Knaccudpukanus neneit. llemn u MoTuBBL. MeToauka ompeneneHUss MOTHUBALUM K YCIIEXY.
Pecypchl noctxenus 1enneil. Y MeHue CTpyKTypUpOBaTh 3Tanbl TocTHKeHus 1eneil. [loctpoenne
Kapbephl.




Pazgen 3. I'pynma. CouuanbHble W TNCHXOJOTMYECKHE TEXHOJOTHH TIPyNIOBOro
NOBe/IeHUsl U JINJIepPCTBa

3.1. KonaextuB u ero ¢gopmupoBanme. [lonstus: rpynmna, KOJUIEKTUBBI, OPraHU3aLINH.
Buel rpymnn: ycioBHbIE U peaibHbIe, O0JIbIINE U MaJlble, IEPBUYHBIC U BTOPUYHBIE, (POpMabHbIE
u HedopmanbHbie, pedepeHTHble Tpymmbl. [IpodeccuonanbHbie KOJUICKTUBBL JMHAMUKa
dbopMupoBaHUsa KOJUIEKTHBA. JlMarHocTHKa cOLMAaIbHBIX Tpymil. ['pynmoBas CHIOYEHHOCTb.
I'pynnoBas auHamuka. /lestenbHOCTh KoMaH B opranu3anuu. CouuomeTpusl.

3.2. CTuiu pyKoOBOJACTBA M JuJepcTBa. PyKOBOJICTBO Kak pPa3HOBUIHOCTH BIIACTH.
[Tonsitue Bnactu u aBToputeTa. CTpyKTYypa BIacTH (KOMIIOHEHTHI U pecypcbl Bi1acTH ). OCHOBaHUs
U BUJBI BiacTu. LleHTpanu3anus, neneHTpaiu3anus, AejJerupoBanue Biactu. Poins u GyHkuun
pykoBomutens. Crunmm  pykoBoxactBa. Omenka  3(QeKTHBHOCTH  JEeMOKPaTUYECKOro,
ABTOPUTAPHOIO U MOIYCTUTENIbCKOrO cTuiei. Pemierka cruiieit pykoBoactBa P. biueiika u /l.
Moytona. KomannooOpa3oBanue. JlugepctBo.

3.3. YmpapiieHHe KOH(IMKTHBIMH CHTyallusiMd B KoJulekTHBe. ColnaibHbIe
TEXHOJIOTUH NMPEAYIPEKICHUS U pa3pelieHnss KOHQINKTOB B KOMaH/I€ U OpraHU3aluy.

3.4. MoTuBBI JHYHOCTHOTO pocTa. MOTUBAIUS MOBEACHUS YETIOBEKAa B OpPraHU3AIUH.
CymHocTs MOTHBAallMM Kak (YHKIUHU YIpaBlIeHUS B OpraHu3anuu. lIpupona MOTHBAIUH.
OYHKIIMY MOTHUBOB MOBEICHUS YeoBeka. MoTuBanus u ynpasienue. Kinaccudukanus MOTHBOB.
[Icuxonoruueckue TeOpUM MOTHUBALMU B opraHuzanuu. ColuaabHO-d’KOHOMUYECKUE TEOpPUU
MotuBanuu. VccienoBanus MOTUBALIUY.

3.5. CoumnajbHO-NCUXO0JOTHYeCKOe o0ecneyeHHe YNPaBJEHHS KOJLUIEKTHBOM.
YenoBeueckne pecypchl OpraHH3allil M YIOpaBleHYeCKHEe MpodiaeMbl UX 3PPEKTUBHOTO
ucnosap3oBanus. [Ipobnema uenoBeka B cucteme ynpasieHus. JInuHoCTh u opranu3zanus. Metozsl
COLIMATIbHO-TICUXOJIOTHYECKOr0 BO3JCHCTBUS B YIPABJICHYECKOW JeATenbHOCTH. FcKyccTBO
YIIPaBIATH COOOH.



5. COOTBETCTBHME COAEPKAHUA TPEBOBAHUAM K
PE3YJIIbTATAM OCBOEHHWA JUCIINITVIMHBI

B PE3YIbTATC OCBOCHUA JUCHUIINIMHBI CTYACHT HJOJIKCH:

3HATH:

—CYIIHOCTh MPOOJIeM OpraHU3aIluy U CaMOOPTaHU3AINK JIUYHOCTH, €€ TTOBECHUS B
TPYIIIE B YCIOBUSAX COBPEMEHHOI'O OOIIECTBA U HEIIPEPHIBHOTO 00pa30BaHUS,

—MCTOAbI caMoopraHmauI/m nu paBBI/ITI/ISI JIMYHOCTH, BI)ICTpaI/IBaHI/IH nu peaﬂmauun
TPAEKTOPUU CaMOPA3BUTHSI, BEIPAOOTKH II€JIENOJIaraHusi 1 MOTHBAIIMOHHBIX YCTaHOBOK,
pa3131/1T1/1$1 KOMMyHI/IKaTI/IBHI)IX CHOCO6HOCTCﬁ 1 IIOBCIACHUSA B rpynne;

—O0OIIyI0 KOHIIENIMIO TEXHOJIOTHM OpraHu3allid BpPEMEHHU U  IOBBIIICHUS
3¢ (HEeKTUBHOCTH €T0 UCIIOJIb30BAHMUS;

—METOJIMKH U3y4YEHUS COLMAIbHO-TICUXOJIOTUYECKUX SIBJICHUHN B cepe ynpaBieHus
Y CaMOYMPABJIEHUS TUYHOCTH, TPYIIIIbI, OPraHU3aALNUN

YMmeThb:

—INIAaHUPOBATh U PCIIATH 3ala4r JIMYHOCTHOTO U HpO(beCCHOHaHLHOFO pa3BUTHA,

—aHAJIM3UpPOBATh CBOM BO3MOKHOCTH M OIPAaHWYEHMsI, HCIIOJIB30BaTh METOBI
CaMOJIMarHOCTUKH, CAMOIIO3HAHUS, CAMOPETYJISIIUU U CAMOBOCITUTAHUS;
—YyCTaHaBIIMBATh c KOJJIeraMu (OIHOTPYTIITHUKAMH) OTHOIICHHUS,
xapakTepusytomuecs 3¢ GEeKTUBHBIM YPOBHEM OOIIECHHUS;
—TBOPYECKU IPUMEHSTH B PELICHUH NTPAKTUYECKUX 3a7a4 HHCTPYMEHTBI TEXHOJIOT U
OpraHu3aluy BPEMEHH U MOBbIICHUS 3()PEKTUBHOCTH €ro UCIOIb30BAHUS.
Baapners:

—COLMaJIbHBIMU U IICUXOJIOTMYECKUMHU TEXHOJIIOTUSAMH CaMOOPraHU3alui U Pa3BUTHS
JIUYHOCTH, BBICTPAUBAHUS U PEaIU3alUU TPACKTOPUU CaMOPa3BUTHS;

Paznen
1

Paznen
2

Pazpnen
3




H0 —uHCTpyMeHTamu ONTUMU3 AL KUCIIOJIb30BaHUSL BpEMEHH, HABBIKAMU + +
IUTAHUPOBAHUS JINYHOTO M y4eOHOr0 BPEMEHHU, HaBbIKAMU CaMO00pa30BaHuUs;

11 —TEOPETUYECCKUMHU M TPAKTHYCCKIMH HaBBIKAMU MPEAYIPEIKICHUS U Pa3peiieHus + +
BHYTPHJIMYHOCTHBIX U TPYIIIOBBIX KOH(IUKTOB,
12 —crnocobamu YJICHOB  KOJUIGKTMBa K  JIMYHOCTHOMY U + +
MOTHBAIIUU
13 NPOQRGFHUGHBEHOMY PRIKGTHE yK THBHOMY OOLICHHIO B KOMaHE, pe(IeKCHH CBOEro + + +

MOBEACHUA U JIMAEPCKUMHU KaYECTBAMHU.
B pe3ynbpTaTe ocBOCHHS AUCIUIUIMHBI CTYIEHT JOJDKEH MpUoOpecTy cienyromre (yHUBEpCalbHbIE) KOMIETEHIIMA W WHIUKATOPBl HX

JOCTHIXCHHUA

Koa u HamMeHOBaHHe
Koa u HauMeHOBaHHe HHAXKATOPA TO0CTUKCHUSL

VK-3.1 3HaeT OCHOBHBIE TUIILI COLUATIBHBIX

B3aUMOJJECUCTBUI U COIHAIILHO-IICUXOJIOTHUECKHE + +
kputepun 3¢ HEKTUBHOCTH yIIPaBICHHUS
KOJUIEKTUBOM
VK-3.2 YMmeer B3auMOIENCTBOBATE C UMU
i VK-3 Crocoben OCYILIECTBJIATH a ApYT + +

14 YWICHAMU KOMaHbI, B TOM YHUCJIC y4aCTBOBATH B

COLIMAJIBHOE B3aUMOJIECTBHUE u o
obmeHe nHpopMaIKei, 3SHAHUSIMU U OTIBITOM

PCAIN30BbIBATE CBOIO POJIb B KOMAaHC

VK-3.3 Braneer cnocodamMy MOTHBAIUN YWIEHOB
KOJUIEKTHBA K IWYHOCTHOMY U
npodeccnoHaTbHOMY Pa3BUTHIO




16

17

| VK-6 Crocoben VIPaBIATh CBOUM
BPEMEHEM, BBICTPAWBATh U PEATU30BHIBATH
TPAGKTOPUIO CAMOPA3BUTUS HA OCHOBE
MPUHIIMIIOB 00pa30BaHUS B TCUCHUE BCEH
KU3HH

| VK-9 CriocoGeH HCrmoib30BaTh 6a30Bbe
ne(eKToNOrnYeckre 3HaHUS B COIMATBHOM
u npodeccuoHambHON chepax

VK-6.1 3HaeT connanbHO-IICHXOJIOTHYECKHE
TEXHOJIOTHH Pa3BUTHS U CAMOPa3BUTHUSI, CBOH
JUYHOCTHBIE, CHTYaTUBHBIE, BPEMEHHBIC U JPyTHE
PECYPCHI ¥ MIX TIPEIeiIbl

YK-6.2 YMeer riaHupoBaTh U pemiaTh 3a1auu
COOCTBEHHOTO MTPOHECCHOHATBHOTO M IMYHOCTHOT'O
Pa3BUTHUS, KPUTHUECKU OIICHUBATH () PEKTUBHOCTD
HCII0JIb30BAaHUsl BPEMEHU U JPYTUX PECYpPCOB IPU
peLIeHUH OCTABICHHBIX 33]1a4

VK-6.3 Bnaneer npuemamu aHasin3a COOCTBEHHBIX
JEUCTBHMN IPHU YIPABICHUH KOJUIEKTUBOM U IPH
caMOOpraHU3aI1H, TPEIOCTaBICHHBIMU
BO3MOKHOCTSIMH TSI TPHOOPETEHUST HOBBIX 3HAHUI
Y HaBBIKOB

VK-9.1 3Haer ¥ nOHUMAET 0OCOOEHHOCTH
MOBE/ICHUS YWICHOB KOJIJICKTUBA C OTPaHUYCHUSIMU
T10 37I0POBBIO

VK-9.2 YMmeer B3aUMOIEIICTBOBATE C YWIEHAMUA
KOJUJICKTHBA C OTPaHUYCHUSIMH T10 3J0POBBIO
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| OIIK-3  Criocoben OCYILIECTBIIATh
npodecCHOHATIbHYIO  JESTENbHOCTh €
YY4ETOM SKOHOMHYECKHX, OSKOJIOTMYECKHX,
COIIMAJIBHBIX OTPAHWYCHUN Ha BCEX ATarax
KHU3HEHHOTO YPOBHS;

YK-9.3 Bnaneer npuemamMu aHajau3a COOCTBEHHBIX
JEHCTBUH MPU OOIICHUH C YJICHAMH KOJUICKTHBA C
OTPaHUYCHUSMU T10 37J0POBBIO

OIIK-3.1 35aeT ¥ noHUMaeT 0COOEHHOCTH
MOBE/ICHUS HHKCHEPHO-TEXHHUECKOT0 IIepCoHaa
MIPOMBILLIEHHBIX IIPEANPUATHN

OIIK-3.2 YMeeT HCroib30BaTh COBPEMEHHBIE
COLMAITEHO-TICHXOJIOTHYECKUE TEXHOIOTUI
YIIPaBIICHUS KOJUIEKTUBOM

OI1K-3.3 Bianeer npuemaMu 3¢p(HEeKTHBHOTO
OCYIIECTBIIEHHS TPO(HECCHOHAIBHOM JEeSITeTbHOCTH
B TPY/IOBOM KOJUIEKTHBE




6. IPAKTUYECKHUE 3AHATUSA

1.
2.

n/n  AUCHHUILINHEI

10.
11.
12.
13.
14.
15.

16.

1
1

1

TemMbl NpakTUYeCKUX 3aHATHI
JIMYHOCTH B COBPEMEHHOM O0IIECTBE (CeMUHAP-AMCKYCCHS)
LleHHOCTH COBPEMEHHOM MOJIOAEKH (CEMUHAP-IMCKYCCHSI)

Monoznast cembsi, (pOpMHUPOBaHUE OTBETCTBEHHOCTH (CEMMHAp-
JUCKYCCHSL)
[TnanupoBanue  npodeccHOHAIBHOM  Kapbepbl  (ceMuHap-
IIPAKTUKYM).

[Tpodeccuorpamma (ceMUHAP-TIPAKTUKYM ).

«Mos mpodeccusi B COBPEMEHHOM POCCUICKOM 00IIIEeCTBE»
(3amuTa rpynmnoBoro MpoeKTa)
CornuanbHas ¥ ICUXOJIOTHYECKasi CTPYKTYpa JIMYHOCTHU (CEMUHap-
JUCKYCCHSL)

KonuHnr-crpareruu (ceMuHap-npakTHKYM)

WHCTpyMEHTHI IJIaHUPOBAHUS BPEMEHH (CEMHHAP-TIPAKTUKYM
«OauH 1eHb CTYIeHTa» (CEeMUHAP-IIPAKTUKYM)

[TocTpoeHne Kapbepsl (J1e0Bast Urpa)

[Icuxomnorus obmenus (MpakTUKYM)

KomannoobpazoBanue 1 muaepcTBO (IIPAKTUKYM)

VYnpaienne KOHQIUKTHBIMEA CUTYAIMSIMHA B KOJIJICKTHBE
(pakTUKyM)

MoTUBBI INYHOCTHOTO pocTa (MPAKTUKYM)

HckyccTBO ynpaBisiTh cOO0H (IPaKTHKYM)

Yackbl

[EEN

6.2. JJabopaTopHble 3aHATHUS

JlaGopartopHble 3aHATHS 10 AUCLUITIIUNHE HE TPEyCMOTPEHBI.

7. CAMOCTOSATEJIBHASA PABOTA

CamocrosiTenbHast paboTa MPOBOAUTCS C LIEIbI0 YIAyOlIeHHs 3HAaHUN 1O JUCIUILINHE U
IIPElyCMaTPUBAET:
— O3HAKOMJIEHHE U NPOPA0OTKY PEKOMEHIOBAHHOM JINTEPATypbl, PA0OTY C JIEKTPOHHO-

OMOMMOTEYHBIMH CUCTEMAaMHM, BKIIOUas TEPEeBOJbl MyONMKAIMi W3 HAy4YHBIX JKYpHAJIOB,
III/ITI/IpyeMHX B 0azax Scopus, Web of Science, PUHLI;

BBHITIOJTHEHHUE MPAKTUYECKON pabOThl HA CAMOJAMATHOCTUKY, CAMOAHAIIH3;
HaIMCaHKE JI0KJIA0B, MOATOTOBKY NMpPEe3eHTALNN];

MOJITOTOBKY K 3aIlIUTE MPOCKTA;

ydactue B ceMuHapax PXTY um. M. Menaeneesa no remaTuke AUCUUTUIAHBL
MOATOTOBKY K BBHITIOJTHEHUIO KOHTPOJIBHBIX PabOoT M0 MaTepuary JeKIHOHHOTO Kypca;




[InmanupoBaHre BPEMEHHM HA CaMOCTOSTEIbHYIO paboTy, HEOOXOJMMOro Ha H3y4eHHUe
JMCUUIUIMHBL, CTY/AEHTaM JIy4dllle BCErO OCYLIECTBIATH Ha BeCh IEPHOA H3y4YCHHS,
npeaycMaTpuBas MPH 3TOM PEryisipHOE IOBTOPEHHE MPOMIEHHOro Marepuana. Marepua,
3aKOHCHEKTHPOBAaHHBI Ha JICKIHSIX, HEOOXOAMMO PpEryJspHO MJOTOJNHATH CBEICHHSAMH W3
JUTEPaTypHBIX UCTOYHUKOB, IIPEICTABICHHBIX B yueOHOM mporpamme. [Ipu pabote ¢ ykazaHHBIMU
UCTOYHHKAMHU PEKOMEH/IYETCSI COCTABIATH KPAaTKHH KOHCIIEKT MaTepHaia, ¢ 00s3aTeIbHBIM
dukcupoBanreM OnbIMorpaduIecKUx TaHHBIX UCTOYHUKA.

8. IPUMEPBI ONEHOYHBIX CPEJACTB JJIs1 KOHTPOJISA
OCBOEHMSA JMCIIUIIJIMHBI

COBOKYHHaH OL€HKa II0 AUCHUINIMHE CKJIaAbIBACTCA M3 OLCHOK 3a BBIIIOJIHCHHEC
KOHTPOJIbHBIX U JOKJIAAO0B:

KoHTpoJbHast padota Nel - 30 GaiioB
nokian o pasaeny 1 -10 6amnos
KOHTpoJbHast padota No2 - 20 6amioB
nokiaj mo pasaeny 2 -10 6annos
KoHTpoJbHast pabota Ne3 — 20 GayoB
noKIaa 1mo pasaeny 3 -10 6amtos
MakcumanbHoe KojaudectBo Oamnos - 100.
Bce Gamibl 10JDKHBI OBITH HaOpaHbl B CEMECTpPE, MTOIOBBIA KOHTPOJb IO JUCIHUIUIMHE HE
IPEyCMOTPEH.
8.1. [IpumepHas TeMaTuka pedepaTuBHO-AHAJINTHYECKON PadOTHI.
3a Kypc CTyIeHTaM Mpeaaraetes cieiarh Tpu nokiana no 10 6amios, mo oHOMY JOKIJIaAy Ha

N0 O I A 0 A

Kaxabli pazaen. Beero 30 Gamnos.

Pa3pea 1. IIpuMeps! TEM JOKIAJ0B JUIST AUCKYCCUH K CEMHHAPY
[%] THTIbI COBPEMEHHBIX OOIIECTB: OOLIECTBO PUCKA, OOIIECTBO 3HAHMSA, HHPOPMALMOHHOE
001IEeCTBO.
[] CouuanbHble ¥  TICMXOJOTHYECKHE TOCJIEACTBUS  WH(pOpMaTHU3amuu  OOIIEeCTBa.
Oyrypomok. KynsTyporok. AHomusi. AganTaiiioOHHbIe KOITUHT-CTPATETHH.
[] JImaHOCTH B COBpeMeHHOM o01ecTBe. Pediekcupyromuii ”HIUBHUI.
[1 OcoOEHHOCTH COBPEMEHHOT'O0 POCCHUHCKOro o0ImiecTBa: TpaHchopmaius o0OIIecTBa,
MEePCIEKTUBBI MOJEPHHU3AINH, JEMOTpadUIECKHUE MPOIECCHI.
[] ImHamuka nieHHocTel. LIeHHOCTH COBPEMEHHOM MOJIOJIEKH.
[ CommanpHasi 3HAYUMOCTb TPO(HECCuu.

Pa3nes 2. [IpumepHble TEMBI 10KIa/10B C IPE3EHTALUEN.

OcHOBHBIE TOJIXO/IbI K MTPOOJIEME CTPYKTYPbI JINYHOCTH.
«Sl-xoHUEeNIUS» U TpolIeMa HACHTUYHOCTH JTMYHOCTH.
HamnpaBiieHHOCTB JTMYHOCTH U €€ POJIb B KU3HEAEATEIbHOCTH YEIIOBEKA.
TemmepamMeHT U XapakTep Kak KOMIIOHEHTHI CTPYKTYPbI JINYHOCTH.
CnocoOHOCTH KaK KOMIOHEHT CTPYKTYpPhI TUUYHOCTH.

IIcuxuyeckue mpoueccsl Kak KOMIIOHEHT CTPYKTYpPbI JINYHOCTH.

OOoo0oOood

Pa3nes 3. [IpumepHble TEMBI T10KIA10B C IPE3EHTALUEH.

[1 OcoOGeHHOCTH YyIpaBIE€HUECKON AEATENBHOCTH B OOBIYHBIX M SKCTPEMAIbHBIX TPYJOBBIX
YCIIOBHSIX.

[l WMuaTemekT U 3¢p(PeKTUBHOCTD yIpaBIeHUYECKON AeATETLHOCTH.




[Icuxonorudeckre 0COOEHHOCTH MOTHBAIIUY TIEPCOHAIA.

HHHOBaIMOHHBIE TOAXO0/IbI K GOpMUPOBaHHUIO 3(H(HEKTUBHOTO CTUIIS YIIPABICHUS.
[lcuxonorudeckasi COBMECTUMOCTh M ONTUMU3ALIMS B3aUMOJICHCTBUS TIEpCcOHAaa.
[Icuxosornyeckue aceKThl BAUSHUS TUYHOCTU HA TPYIIITY.

OoOood

8.2. Ilpumepnl KOHTPOJBHBIX BOMPOCOB /I TeKYIIEero KOHTPOJIsI OCBOECHHS
AU CHHIITAHBI
JUisi  TeKymero KOHTPOJIA TPEAyCMOTPEHO 3 KOHTPOJBHBIX paboThl (MO OAHOM
KOHTPOJILHON paboTe Mo KaxkIoMmy pasaeny). MakcumaibHasi OlleHKa 32 KOHTPOJIbHBIE pabOThI
Nel, No2 u No3 - 70 6ayuioB:
[J xouTpoapHas padora Nel - 30 6aymoB
[l kontponbHas padora Ne2 - 20 6amioB
[J xoHTpodbHas padora Ne3 — 20 6amtoB

IIpumepsl BapuMaHTOB K KOHTPOJbHOI pabotre Ne 1. Kontpoabnasi padora comep:kut 3
Bonpoca no 10 6a.10B 3a Bonpoc. Beero 30 6as10B.

Bapuanr 1.

1. Pa3BuTHE COBPEMCHHOW HAyKH XWMHH, JOCTH)KCHHS, TpeOOBaHHS K MPO(EeCcCHOHATLHOM
KOMIIETEHIIMH XUMUKA.

2. XuMudeckoe o0pa3zoBaHHe: KaKUM JOJDKHO OBITH?

3. Xumus Kak Hayka u npusBanue. ColuaabHOe 3HaUCHUE HAyKd XUMUU.

Bapuanr 2.

1. CoumanpHas OTBETCTBEHHOCTh MHXKEHEpPA XMMHUKA-TEXHOJIOTa.

2. Ilpodeccus uccnenoBarennss XAMUKA-TEXHOJIOTa B COBPEMEHHOM OOIIECTBE.

3. Ilpodeccus xuMuKa 1 ceTeBoe 00IIECTBO.

Bapuanr 3.

1. TIpodeccust xumMHKa B HCTOPUM Pa3BUTHS OOIIECTBA.

2. Hogeiimme OTKPBITHS B XUMUAU B MOSI PO ECCHSL.

3. BnusHue pa3BUTUS XUMHH Ha COLIMATIbHOE PAa3BUTHE OOLIECTBA.

Bapuanr 4.

1. Xumuueckoe oOpa3oBaHue 1 0OLIECTBO 3HAHUS.

2. Xumudeckoe oOpa3oBaHKe U OOMIECTBO MOTPEOIICHUSI.

3. CoumanbHas HKOJOTHSI U HOBEHIIINE OTKPBITHS XUMHH.

IIpumepsl BONIPOCOB KOHTPOJILHOM padoTe Ne 2.

KonTpoJibHast paboTa BbINOJHSACTCS B BUAE NPAKTHYECKOH padoTel. MakcumanbHas
ouenka — 20 6asioB: 10 6a/10B 32 camoauardocTuky u 10 60am10B 3a «<MHAUBUAYAJIBHY IO
KOHUeNnuu oOyayumero npogeccuonana». Beero 20 6aios.

CtyaeHThI cCaMOCTOSITENHHO (POPMHUPYIOT METOAMYECKU OJIOK B 3aBUCUMOCTH OT IIeJIeH U
3aa4 MpakTHUeCKoW paboTel Ha ocHoBe yueOHoro mocobus (Edumosa H. C. MuxenepHas
ncuxosorusiu npodeccuonanpras 6e3onacHoctb. — M.: PXTY um. JI.U. Menneneesa, 2010.)

1. Onpenesienne npogeccnoHAIbHON HANPABJICHHOCTH
- Onpenenenue Tuna JUIHOCTH (MeToauka Jx. Xommanaa)

- MuddepennnansHo-aquarnoctuueckuii onpocHuk (110)
- Onpenenenue chepsl MPOPECCHOHATBHBIX TPEATOYTCHUI

2. OnpeaesieHne THYHOCTHO MPO(PECCHOHAIBHO BAKHBIX KA4eCTB
- OnpeneneHue BOCIPUITHS BPEMEHU
- OnpenienieHre BOCIPUSITHS IPOCTPAHCTBA
- OnpeneneHye TaKTHIIBHOTO U 3PUTEJIBHOTO BOCIPUATHS
- M3yuenne ycTOMUMBOCTH, MIEPEKIIOYAEMOCTH U 00beMa BHUMAHUS
- I3ydeHne nHIUBUAYATBHBIX OCOOCHHOCTEH TTaMATH



- JInunoctHsil onpocauk — EPO, I'. }0.Alizenk

- Tect Kerrena «16 pf — onpocuuk»

- MeToinka TMarHOCTUKU MEKIMYHOCTHBIX oTHOoweHuH (T. Jlupu)

- OnpeneneHue MOBEACHUYECKUX CTPATErHil B CTPECCOBBIX CUTYaIUAX
- OnpeneneHue ypoBHs CKIOHHOCTH K pucKy (OnpocHuk T. Dnepca)

Ha ocHoBe PE3YIbTAaTOB TECCTUPOBAHUA U aHAJIM3a HquHTaHHOﬁ JUTEPATYPhI K

CeMHUHapaM CTyJeHTaM Ipeaaraercs pa3padorars « HAUBHIyaTbHYIO KOHIICIIIUIO OYIYyIIEeTo
npodeccruonanay:

ATAJOHHBIN 00pa3-
uaean npodeccroHana

po¢heCCHOHATBHBIN
aCIeKT «SI-pealbHOr oY

«S kak Oymymumii
npodeccuoHamy

IIpumepsI BONIPOCOB KOHTPOJILHOM padore Ne 3.
KonTpoJsbHasi pabora copepxut 2 Bonpoca, no 10 6aanos 3a Bonpoc. Beero 20 6am10B.

1.
2.

P oo~ oA

12.

13.

14.

15.

0.
. COI_[I/IaJ'II)HaH 3HAYUMOCTD HpO(beCCI/II/I. Pons xuMuka-TexHonora B MOJCpHU3aIN

CoBpemeHHOe O0IIECTBO B YCIOBHSIX INI00ANU3aluy U HHPOpMaTH3ALUH.

Tumnsl coBpeMeHHbIX 0011ecTB. O0mmecTBo prcka. O0mecTBo 3HaHus. Hpopmanmonnoe
00111eCTBO.

ConuanbHble U ICUXOJOTHYECKUE MOCIIEACTBUS HHPOpMaTH3aum oduiectsa. @yTypoIok.
Kynbrypomok. AHoMUs. AJlanTallMOHHBIE KOMUHT-CTPATEruy.

Oco0eHHOCTH COBPEMEHHOTO poccHiickoro odmecTBa. IlepcrnekTuBbl MOAESPHHU3ALMH.
WHCTUTYTHI cOLIMANU3alUN JTUYHOCTH.

CeMbs Kak conuaIbHBIA UHCTUTYT. [IpoGiaembl COBpeMEHHON CeMbU U IyTH PEILICHHS.
HuctutyT o6pazosanus. HempeprsiBHOE 00pa3zoBanue. IHTEpHET-TEXHOIOTHH.

PsiHOK Tpyna.

ConuanbHO-TICUXOJIOTUYECKUE OCHOBBI YIIPABIEHUS Kaphepoil.

[TnanupoBanue npopeccuoHaIbLHON Kapbephl.

POCCHIfCKOro O0IIeCTBa U PEIICHUH COLUAIBbHO-IKOJIOTHYECKUX MPOOIIEM.

JInunocts. [loHATHE M CymHOCTE TMYHOCTH. ConManbHas U IICUXO0JIOTMYEcKas CTPYKTypa
anyHOCTH. Pedekcupyronuii nHAUBUL.

ConpnanpHble M ICUXOJIOTHYECKHE TEXHOJIIOTMY CAMOOPTaHU3alliN U CaMOPa3BUTHS
JMYHOCTH.

[IeHHOCTHBIE OPUEHTALMU U NIPEATIOYTEHHS IMYHOCTH. [[eHHOCTH KaK OCHOBa
uenenosyaranus. Mepapxus neHHocrei. J[uHaMuKa HEHHOCTEN.

Crpateruu pa3BuTHs U CaMOpPa3BUTH JIMYHOCTH. JInunble mpuoputeTsl. Llenenonaranue.
[enu u kmroueBbie 06macTy xxu3HM. "Mepapxus neneii”



16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.

217.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.

40.

41.
42.

43.
44,

45.
46.

Life Managment u >xu3HeHHBIC 1ienu. SMart - ey 1 Ha/IeH.
CounanbHble ¥ ICUXOJIOTMYECKUE TEXHOJIOIMU CAaMOOPTaHU3alUN U PAa3BUTHUS JTUYHOCTH.
KomnuHr-crparerumu.
TaliM-MEHEKMEHT B OpraHU3aI1H.
DddextuBHbIi TaltM-MEHEHKMEHT.

[Ipokpactunanus. OcHoBHBIE TpUUKHBL. CIIOCOOBI COBIAICHUS C MPOKPACTUHAIUECH.
OnTtumuszanus pacxo10B BpeMeHu. HanpapineHnus pacxo10BaHUsI BPEMEHHU.
XpoHorpamma pabo4ero JAHs U Heelu.
[Tonxo/1bl K JIaHUPOBAHUIO BpeMEHU. IHCTpYMEHTHI IUIAHUPOBAHUSI BPEMEHH.
HUuctpymenTsl 0030pa 3a1a4. OCHOBHOW MPHUHIIUI PACCTAHOBKU MTPHUOPUTETOB.
HNHCTpyMEHTBI CAMOMOTHBALUH.
['pynmna. Tlonsitue rpynmbl. Bunael rpymnm: ycloBHbIE W peaybHble, OOJNbIIME U Malble,
NEPBUYHBIC U BTOPUUHBIE.
®opmanbHbIe 1 HepopMalbHbIe, peePEeHTHBIEC TPYIIIIHL.
[IpodeccuonaibHbIe KOJUIEKTUBBI.
Junamuka ¢GopMUPOBaHUS KOJJIEKTHUBA.
Jnarnoctuka couuanbHbIX rpynn. CouuomeTpus.
['pynnoBas crmoueHHOCTh. ['pynnoBas AMHaAMUKa.
JlesiTennbHOCTh KOMaH/I B OpTaHU3alllu.
PykoBoacTBO u uepcTBO. PyKOBOJICTBO KaK pa3HOBUIHOCTh BJIACTH.
[ToHsTHE BIIACTH K AaBTOPUTETA.
Crpyktypa BiacTu (KOMIOHEHTHI U pecypcbl Biactu). OCHOBaHWS W BHJBI BIIACTH.
[{enTpanu3anus, AeUeHTpaIn3anus, A1eJerupoBaHuEe BIACTH.
Pounb u dynkuu pyxoBoautenst. CTUIN pyKOBOJICTBA.
Onenka 3¢ ()eKTUBHOCTH JIEMOKPATHYECKOTO, aBTOPUTAPHOTO U TIOMYCTUTEIBCKOTO CTHIICH.
Pemerka cruinei pykosoacrsa P. bieiika u JI. MoyTtoHa.
MortuBanus moBeAeHUs 4YeroBeka B opraHuzanuu. CyIIHOCTb MOTHBALMU KakK (YHKIIMH
YIPaBJICHUS B OpraHU3al1H.
[Tpupona MmoTtuBanuu. yHKIIUU MOTUBOB MOBEACHUS YeIoBeka. MOTUBALUS U yIIpaBJICHHE.
Knaccudukanus MOTUBOB.
[Icuxonoruyeckne TEOpUU MOTHUBALIMU B OpraHU3AIUH.
CounanbHO-3KOHOMHYECKHE Teopuu MoTuBaluu. VccnenoBanus motuBauuu. MeTOAMKH
orpezieNieHUs] MOTUBALIUHU K YCIIEXY.
YenoBeueckne pecypchl OpraHM3alMU M YIpaBiIeHYECKHe MpoOsieMbl UX 3((HEeKTUBHOTO
MCIIOJIb30BaHUS.
MeTop! COMATBHO-TICUX0JI0TMYECKOI0 BO3AEHCTBHS B YIIPABIECHYECKOM 1EATENBHOCTH.
VYrpasnenre KOHQIUKTHBIMUA CUTYallUsIMU B KOJJIEKTHBE.
ConuanbHble TEXHOJOTHH MPENYNpPEeXICHUs W pa3pelieHuss KOH(PIUKTOB B KOMaHJIE W
OpraHH3aIiH.

8.3. Bonpoce! AJ1s1 MTOrOBOI'0 KOHTPOJIS OCBOCHUS AUCHMILIMHBI

HTorossrit KOHTPOJIb MO AUCHUILIIMHE HC ITPEAYCMOTPCH.

9. YYUEBHO-METOANYECKOE OBECIIHEYEHHUE JUCHUIIJINHBI
9.1. Pexomenayemasi qureparypa

A. OcHoBHas1 JUTEpaTypa
1. Edumona H.C., JlutBunoBa A.B. ComnmanbHas ncuxomnorusi: M.: U3narenscTBo FOpaiir,
2022. 442 c.
2. Kospipes .. Conmonorusi: Yuebnoe nocodue. M.: UJ] — «®OPYM». M., 2019. 320c.



3. CouuanbHO-TICHXOJOTHYECKHE OCHOBBI MPO(PECCHOHATBHOTO pa3BUTHS: yued. mocodue/
A.A. Kopabensuukos, E. C. Ebumosa, 11.B. Epemun. — M.: PXTVY um. JI. 1. Menpeneena,
2022. — 128 c. [https://online.bookchamber.ru/book/ru/new?book=3010342]

b. lonojiHuTEIbHAA TUTEPATYpa

1. Kossiper I'.U. Konduukronorus: Yueonuk. M.: U] — «®OPYM»: UTHOPA-M, 2018.
304 c. I'pud YMO.

2. Cawmpirun C. ., JroxuxoB C.A., Pyneako A.M. YnpaBiieHHe 4€10BEUCUCKUMHU
pecypcamu: YueOHoe nocobue / A.M. Pynenko / M.: ®enunkc, 2015

3. Winpun, I'. JI. Conmonorust u ICUX0JIOTUA ypaBieHUs: yued. mocodue it CTyI. BBICIINX
y4ueOHbIX 3aBeaenuii / I'. JI. UnbuH. — 3-¢ u3a., crep. — M.: 3narenbckuii ueHTp
«Axagemus», 2010. — 192 c.

4. Cupoposa H.A. Taiim-menemxment. Co3/1aHue ONTUMAIBHOTO paCUCaHus JHS U
s¢dekTuBHas opranusanus padouero nporecca / H. A. Cunoposa, E. b. Aauucunkosa. -
M.: TamkoB u K*, 2012. - 220 c.

5. TaiimM-MeHeDKMEHT: yueOHOe mocodue i cTyaeHToB By30B / I'. A. Apxanrenbckuii, M.
A. Jlykamenxko, T. B. Teneruna, C. B. bextepes; nox pen. I'. A. Apxanrensckoro. - M.:
Mock. ¢uH.-ipombinuieHHas akagemus, 2011, - 304 c. (YHuBepcHUTETCKas cepusl).

9.2 PexoMeH1yeMble HCTOYHHUKH HAYYHO# WHpopMamun

i PazgaTouHblil WULTIOCTPATUBHBIA MaTepUa K JICKITHSM.
[Ipe3eHTanMK K JCKIIHSM.

Hay4Ho-TexHHUYECKHE KypHaIbI:

. XKypnan «ConumansHas ncuxosiorus u oomectBo» ISSN 2221-1527
[https://psyjournals.ru/journals/sps/rubrics]

. XKypnan «Ilcuxonoruyeckast Hayka u oopazoBanue» ISSN 1814-2052
[https://psyjournals.ru/journals/pse

. XKypnan «KynprypHo-ucropudeckas rncuxonorus» ISSN 1816-5435
[https://elibrary.ru/contents.asp?titleid=11986]

Pecypcol nHpopManMOHHO-TEJIeKOMMYHUKAMOHHOM ceT MHTEepHeT:

— https://www.scienceandsociety.com Hayka u O61iecTBo

— http://lib.socio.msu.ru DnekTponHas Oubnmoreka COIMOIOrHYECKOro (aKyJIbTeTa
MockoBckoro ['ocynapcrBernHoro Yuausepcuteta um. M. B. Jlomonocosa (MI'Y)

— http://www.isras.ru Yupexnenue Poccuiickoii Akagemun HayK. MTHCTUTYT COITUOIOTHA
PAH Ilyb6nukarnuu, OaHK COIIMOJOTHYECKHUX JAaHHBIX, BEAYIIHME >KYPHAIBI MO COIMOJOTHH U
MOJIMTOJIOTUH, HAyYHBIE JUCKYCCHH.

— https://isp.hse.ru  MucTuTYyT conmanbHOi monuTHkH Ha caiiTe TpencTaBiICHbBI
MaTepHaIbl IO COIUOJIOTHIECKUM UCCIIEOBAHUSM, ITPOCKTAM, MOHUTOPHUHTH

— http://wciom.ru Beepoccwuiickuii neHTp n3yuenus oomecrseHHoro Muenus (BLIMOM).
OnybOnukoBana wuHMOpMaIus o0 JCATENHHOCTH IICHTpA: TMPOBEICHHWE MAapKETHHTOBBIX,
COLIMATIFHBIX U TOJUTHYECKUX MCCIETOBAHMM Ha 0a3e peryaspHbIX MacCOBBIX OMPocoB B Poccun
n crpanax CHI'; anamm3 ngaHHbIX. OnucaHue KOJMYECTBEHHBIX M KAYECTBEHHBIX METOI0B
HCCIIEIOBAHU .

— http://socofpower.ranepa.ru/ru/  xypuaia «CouuoJiorusi BJacTH». PemieHreM
[Tpesuaguyma BAKa Munuctepcrsa obpazoBanus u Hayku Poccnn xypnan "Couunonorus Biactu"
BKJIIOUEH B MEpeueHb BEAYUIMX PEIEH3UPYEMBIX HAayYHBIX XYPHAJIOB U U3JaHUIl, B KOTOPBIX
JOJKHBI OBITH OIMyOJIMKOBaHBl OCHOBHBIC HAy4YHBIC PE3yabTaThl JAUCCEPTAIMM HA COMCKAHUE
YUEHOM CcTenmeHW JOKTOpa W KaHAMJaTa HayK IO COIMOJOTHH, MOJIMTONOTuH, (uiocoduwu,
KYJIBTYPOJIOTHH, [IPaBY, ICUXOJIOTHH.
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9.3 CpenacrBa odecrnevyeHsi 0CBOCHUS TUCIUTIIIUHbBI
Jns  peannzanuu  yuyeOHOM mMporpamMMbl  MOATOTOBJICHBI  CIEAYIONIME CPEACTBA
obecrieueHnsI OCBOSHUS TUCIUTIIMHBI: KOMIIBIOTEPHBIE MPE3EHTAIMN MHTEPAKTUBHBIX JICKITUH —
8, (obee yncio ciaiaoB — 160); 3aganus Ui KOHTPOJIBHBIX PadOT.

10. TIEPEYEHb HH®OPMAIIAOHHBIX TEXHOJIOI' U,
HUCITIOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

Hudopmanmonnyo HOJICPIKKY U3yYCHUS U CUUTUTAHBI OCYILIECTBIISICT
Nudopmanmonno-o6udnuoreunsiii nentp (MbL)) PXTY wum. .M. MenneneeBa, KOTOPBIA
oOecrieynBaeT OOYYaIOIUXCS OCHOBHOW Y4eOHOH, y4eOHO-METOAMYECKOH U HayYHOH
JUTEPaTypoi, HEOOXOMUMOW JJIsi OpraHU3alu 00pa30BaTEILHOTO IMPOIEecca MO AUCIUIUIMHE.
O6muii 06bemM MHOTOOTpacieBoro (oumga MBI] ma 01.01.2023 r. cocraBmser 1 719 785 aks.
U3IaHUHN.

®onp UBL] pacnonaraer y4eOHOM, y4eOHO-METOIMYECKOM M HaydyHO- TEXHUUYECKOMH
JUTEpaTypoil B (hopMe NEUaTHBIX U AJICKTPOHHBIX M3JIaHHUH, a TAK)KE BKIHOYACT O(QUIHAIBHBIC,
CHpaBOYHO-OMONMMOTpaduyeckre, CIEUaTU3UPOBAHHBIE OTEYECTBEHHBIE U 3apyOeKHBIC
nepuonuveckue W uHPopmanuonHeie  u3nmanws. WBI[  oOecneumBaer  moctym K
npodeccuOHaIbHBIM 0a3aM TaHHBIX, HH(POPMALIMOHHBIM, CIIPABOYHBIM U TIOMCKOBBIM CHCTEMaM.

Kaxxnpiit oOyuaromumiicsi obecriedeH CBOOOTHBIM JIOCTYIIOM M3 JIFOOOH TOYKH, B KOTOPOM
uMmeeTcst JocTyn K cetd VHTepHeT M K 3JeKTpoHHO-OmOmmoreuHoi cucreme (ObC)
YHHBEpCHUTETA, KOTOPAsk COJIEPIKUT Pa3TUUHbIC H3IaHUS IO OCHOBHBIM M3y4aeMbIM JTUCIUILTHHAM
U chopMHupoBaHa MO COMIACOBAHUIO C TMPaBOOOIAIATEISIMI YIeOHOW U YIeOHO-METOIUICCKON
JHUTEPATYPHI.

s Oonee TMONHOTO M ONEPATUBHOIO  CHPaBOYHO-OMOIMOrpaguyeckoro "
uH(opManroHHoro obciyxuBanus B MBI peann3zoBana TeXHOIOTHS DJIEKTPOHHOW JOCTABKU
JIOKYMEHTOB.

[TonHbIA TepeYeHb JIEKTPOHHBIX HH(MOPMAIMOHHBIX PECYPCOB, HCIIOIb3yeMbIX B
nporiecce 00y4eHus, MPEICTaBICH B OCHOBHOM 00pa30BaTEIbHOM MporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIJINHbI
B coorBercTBUM ¢ y4eOHBIM IUIaHOM 3aHATHS 1O JucuuIuiiHe «ColualbHO-
NICUXOJIOTMYECKUE OCHOBBI PA3BUTHUS JTMYHOCTH» MPOBOJAATCA B (popme JEeKIui, CEMUHAPOB U
NPAaKTUKYMOB M CAaMOCTOSITETIbHOM pabOoThl 00yJaromerocs.

11.1. OGopynoBanue, He00X0AUMOe B 00Pa30BaTEJILHOM IpoLIEcce

Yyuebuas ayauTopuda A OPOBCACHUSA JICKIUMOHHBIX HW  CEMHHAPCKUX SaHHTHﬁ,
o0opy/soBaHHAsT DSJIEKTPOHHBIMH CPEICTBAMHU JEMOHCTpAlMu (KOMIIBIOTEP CO CpeICTBaMHU
3BYKOBOCTIPOM3BEACHUS, TIPOEKTOP, IKpaH) U yIeOHOH MeOebIO.

bubnmoreka, nMeromas pabodrie KOMIBIOTEPHBIE MecTa JUISl CTYACHTOB, OCHAIIEHHBIC
KOMIThIOTEPAMH C BBIXOZOM B MIHTEpHET 1 TOCTYIOM K 0a3am JTaHHBIX.

11.2. YyeOHO-HArJIAAHBIE TOCOOUSA
NudopmannoHHO-METOIUYECKHE MaTepuaibl: Y4eOHbIE MOCOOUS 1O JUCIUIUINHE;
pa3aaToOYHbBIA MaTepHUal K pasjiesiaM JICKIIMOHHOTO Kypca.

11.3. Komnbrorepsl, HHPOPMALHOHHO-TEJIEKOMMYHHKANMOHHbIE CE€TH, ANINAPATHO-
NpOrpaMMHBbIe U ayANOBU3YyaJlbHbIE CPeACTBA
IlepcoHanbHbIE KOMIIBIOTEPHI, IPOEKTOP U SKPaH; JIOKAJIbHAas CETh € BbIX00M B MIHTEpHeT.



11.4. IleuaTHbIe U JIEKTPOHHBIE 00pa3oBaTe/ibHbIE U HH(POPMALIMOHHBIE PeCypPChI

NudopmaninoHHO-MeTOIUYECKHE MaTepuaibl: Yy4eOHbIE IOCOOMS MO JUCHUIUIMHE;
pa3laTOuHbIA MaTepua K pa3zesiaM JEKIIMOHHOTO Kypca.

DnekTpoHHBIE 00pa3oBaTeNbHBIE PECYpPChI: DJEKTPOHHBIE MpPEe3eHTAllMU K pasjaeiaam
JICKIIMOHHOTO Kypca; y4eOHO-METOIUYECKHE Pa3pabOTKU B JJICKTPOHHOM BHJIE; CIPABOYHEBIE
MaTepuaibl B IEYaTHOM U BJICKTPOHHOM BuAe; KadeapanpHas OuOIMOTEKA AIIEKTPOHHBIX
W3JaHUN.

[x] — TL.5.TlepeyeHb THIEH3HOHHOI0 MPOrPAMMHOI0 00ecIeYeH s :
@{ T HaumeHoBaHUE PexBu3uTHI .
° KonmgectBo Cpok OKOHYaHHS JACUCTBUS
IPOrPaMMHOTO JI0TOBOpa .
/i JIMIICH3UH JIMIICH3UN
POIYKTa MOCTaBKU
WINDOWS 8.1 Kontpakt 0ecCpovHO JInneHsus Ha OMepPauOHHYIO
Professional Get Ne 62- cucremy Microsoft Windows
1 Genuine 64DA/2013 8.1. 10, He npuHUMAIOIIICEe
oT IPSIMOTO YYacTHs B
02.12.2013 o0pa30BaTeNbHbIX
nporeccax.
Micosoft Office Kontpakt OeccpouHas Jlunensus Ha 10,
Standard 2013 Ne 62- NPUHUMAIOIIEE YYacTHE B
649A/2013 00pa3oBaTeNbHBIX
oT
02.12.2013 Hpofeceax.
Microsoft Office Konrtpakt 12 mecsinieB Jlunensus Ha 10,
Professional Plus Ne 28- NPUHUMAIOIIEE YJacTUe B
2019 353A/2020  (exeroaoe 00pa30BaTEeNbHBIX
oT MPOJIICHHE mporeccax.
B cocrage: 26.05.2020  pommucku ¢
IPaBOM
. \éVorcII nepexo/ia Ha
o CXee . O0OHOBJIEHHYIO
_ Power Point
| Outlook BEPEHio
OneNote MpoyKTa)
~ Access
| Publisher
| InfoPath

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBI

[xHaumenoBanue @opMBI U METOJIBI
o OCHOBHBIE TOKA3aTEeNN OICHKH
MOTyJeH KOHTPOJISI W OLIEHKH
Pazgen 1. 3Haer: Or1eHka 3a
OO111eCTBO: HOBBIE - 3HaeT OCHOBHBIE  TPUHIMIBI KOHTPOJIBHYIO paboTy
yCIIOBUS U caMoBocIIUTaHus u camooOpaszoBanus, Nel - 30 GamioB
NpopECCHOHATBPHOTO W JIMYHOCTHOTO




JIJMYHOCTH

Paznen 2.
JIMYHOCT®D.
CoumanabHble U
IICUXOJIOTHYSCKHE
TEXHOJIOTHHI
caMOOpraHu3aIuu
Y CaMOPa3BUTHS

pa3BUTHSL, UCXOAs U3 ITANOB KAPHEPHOTO
pocTa u TpeOOBaHUil phIHKA TPY/Ia.
Ymeer:

- YwMmeer [JIAHUPOBATH CBOE
paGouee  BpeMs U Bpemsa  JUid
caMopa3BHUTHUsA, (OPMYJIHPOBATH LEIU
JUYHOCTHOTO U NPO(EeCCHOHAIBLHOTO
pasBUTHS M YCIOBHSI HMX IOCTHIKEHHS,
UCXO/s U3 TEHJCHUUH pa3BUTHUA 00JacTH

npodeccrnoHaIbHOM JIESITEIIbHOCTH,
HHIUBUIYAITBHO-IMYHOCTHBIX
0COOEHHOCTEH.
Bnaneer:
Bnameer HaBbIKAMH IOJTyYCHHS
JIOIIOJTHUTEIBLHOIO o0Opa3oBaHus,
H3yYCHUS JIOTIOJTHATEIBHBIX

o0pa30BaTeNbHbIX IPOrpPaMM.

3Haer:
- 3HaeT pazNUYHbIE MPHEMbl U
CHOCOObI COLMANM3AlMM  JMYHOCTH U
COLIMATILHOTO B3aUMOJICHCTBUSI.

YwMmeer:
- YMeer CTpPOUTh OTHOILIEHUS C
OKPY’KaIOMIMMH JIFOJIbMH, C KOJUIETaMU
- YMeeT niaHupoBaTh CBOE
pabouee BpeMs U BpeMs JUIst
camopa3BUTHUs, (GOPMYJINPOBATDH LIEIH
JUYHOCTHOT'O ¥ MPO(ECCHOHATBHOTIO
Pa3BUTHS U YCIIOBUS MX IOCTHKEHUS,
WCXO/S U3 TCHJICHINIA pa3BUTHS 007IacTH
npo¢eCcCuOHANTBHON IeATETLHOCTH,
WHIUBUAYAIbHO-INYHOCTHBIX
0COOEHHOCTEH.

Bnapgeer:
- Bnageer HaBbIKamMu yd4acTus B
KOMaHIHOW paboTe, B COIHATBHBIX
MPOEKTaX, pacupefeNeHuss poyiell B
YCIIOBHSIX KOMaHTHOTO B3aUMOICHCTBUSI.
- Bnageer HaBbIKaMu TONy4YeHUS
JOTIOTHUTEITHHOTO oOpa3oBaHwus,
U3YyYEHUS JTOTIOTHUTEITHHBIX
o0pa3oBaTeNbHbIX IPOrpaMM.

OrmecHka 3a
KOHTPOJIbHYIO padoTy
No2 — 20 6amios
Ornenka J10Kiaj 1o
pasneny 2 — 106ayoB




Epéﬁéﬂ" 3 3maer: Ollerika 3a

['pymma. - 3HaeT pasNUYHBIE TPHEMBI W KOHTPOJIBHYIO paboTy
CoruanbHble U cnocoObl  cormuanu3anuy  JMYHOCTH U Ne3 — 20 GaiuioB
IICUXOJOTMYECKHE COI[MAJILHOTO B3aUMO/ICHCTBHS. Oruenka 3a JOKJIaz 110
TEXHOJIOTHH YwMmeer: paszneny 3 -10 6amioB
TPYMIIOBOTO - YMeeT CTpOUTh OTHOIICHHS C

ITOBEIEHUS U OKPYKAFOIIUMH JFObMH, C KOJIJICTaMHU.

TUAEPCTRA. - YMeer mIaHupoBaTh CBOE

pabouee BpeMs U BpeMs ISt
caMopa3BUTHUS, POPMYIUPOBATH LIETH
JIMYHOCTHOTO U NMPOECCHOHATHHOTO
Pa3BUTHUSA U YCIOBHUS UX JTIOCTHKEHUS,
HCXOJISI U3 TCHACHITUN pa3BUTHS 00IaCTH
po¢eCCUOHAIBHON JIEATEILHOCTH,
WHUBUAYAIbHO-IMYHOCTHBIX
0COOEHHOCTEH.

Bnaneer:
- Bnageer HaBbikamMu yd4acTus B
KOMaHIHOW paboTe, B COIHAIBHBIX
MPOCKTaxX, pachpeneieHus pojied B
YCJIOBUSIX KOMAaHJHOTO B3aUMOJICHCTBUA.

13. OCOBEHHOCTH OPI'AHU3ALIMU OBPA30OBATEJIBHOI'O ITPOUHECCA AJI51
HNHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTSAMMU 310POBbS

OOydeHune MHBAIH/IOB U JIUI] C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 3/I0POBBSI OCYIIECTBIISIETCS B
COOTBETCTBUH C:

- [TopsiakoM opraHu3aIiy U OCYIIECTBICHUS 00pa30BaTeIbHON IS TETHHOCTH IO
00pa3oBaTebHBIM IIPOTPaMMaM — IporpaMMam OakairaBpHara, IIporpaMMam CIeIHaTnuTeTa,
nporpammam Maructpatypsl (IIpukaz Munoopaayku P® ot 06.04.2021 Ne 245);

- [TonoxxeHneM o Mopsiike OpraHNU3aluy U OCYIECTBICHNUS 00pa30BaTEIbHON
JeSITebHOCTH 110 00pa30BaTeNIbHBIM ITPOrpaMMaM BbICIIero 00pa3oBaHus — IporpaMMam
OaxanaBpuaTa, IporpaMMam ClieuanuTeTa, nporpammam Maructpatypsl B PXTY um. JI.1.
MenneneeBa, NpUHATEIM pemieHueM Y4enoro cosera PXTY um. JI.M. Menneneesa ot
30.10.2019, nmpotokoxn Ne 3, BBEZICHHBIM B jielicTBHE TTprKa3oM pekropa PXTY um. [1.1.
Mengeneena ot 14.11.2019 Ne 646A;

- MeTtoanyecKiuMH PEeKOMEHIAITUSIMHE 110 OpPTaHU3aluu 00pa30BaTEeIHLHOTO TpoIIecca s
00y4YeHHsI HHBAIM/IOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbs B 00pPa30BaTEbHBIX
OpraHMU3aIMaX BBICIIET0 00pa30BaHUs, B TOM YHCJI€ OCHAILIEHHOCTH 00pa30BaTeIbHOTO
npoiiecca (yTBepKIeHbI 3amecTuTesieM MuHucTpa oopa3oBanus U Hayku PO A.A. KinumoBbsiM
ot 08.04.2014 Ne AK-44/058H).
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I[OHOJIHCHHH U U3MCHCHUSA K paﬁoqeﬁ nporpaMmme I CUUIJINHBI
«COIII/IaJIbHO-HCI/IXOJIOI‘I/I'leCKI/IC OCHOBBI nporbeccnonanbﬂoro
pPa3sBUTUSI»

15.03.02 TexHonoru4ecKkue MAIMHbI U 000PYI0BAHNE

dopma 00ydeHHs: OUHAS

[x] Homep
OcHoBaHME BHECEHUS
W3MEHEHHMsI/ ConeprxaHue TOTOTHEHUS/M3MEHEHU S
U3MEHEHU S/ I0MOTHEH U
JONIOJTHEHUS
IIPOTOKOJI 3aceaHusl Y 4eHOro
1. coBera Ne 1 ot
« » I.
IIPOTOKOJI 3aceaHusl Y 4eHoro
2. cosera Ne 2 oT
« » I.
IIPOTOKOJI 3aceaHusl Y 4eHOro
3.

cosera Ne 3 or
« » I.

Y PXTY um. JI.U. Menneneera
() JIOKYMEHT ITIOJIIIMCAH ITPOCTOM
DJIEKTPOHHOU IOJIINCHIO
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