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PaGouas mporpamma AuCHMILTUHBL cocTaBiieHa Ha ocHoBaHUU @I'OC BO u yyeOHoro miana
HanpasieHust noaroroBku 18.04.01 Xumuueckast TEXHOIOTHS

Cpok neiicTBus padoueii mporpaMMebl AMCHHUIIMHBI 10 «31» aBrycra 2023r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«XUMHUECKasi TEXHOJIOTHS U pecypcocOepekeHre»

(mpotokon 3acemanust Ne 1 ot «07» centsaops 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGHB OCBOCHUA AUCHUILIIMHBI — 06yquI/Ie CTYACHTOB TCOPCTUUYCCKHMM OCHOBAM XUMHUH U
TEXHOJIOTHH ITPOU3BOACTBA MOHOMECPOB, ABJIAIOHIUXCA 3JICMECHTOOPraHM4YECKNMMU COCANHCHUSAMU.

2. Mecro nucuuiminabl B cTpykrype OIIOIT BO

HI/ICHI/IHHI/IHBI U IIpaKTUKH, Ha OCBOCHHH KOTOPBIX 633preTCH JaHHasgs AUCHUIIIIMHA:
OpI‘ AHNYCCKas XUMMUA, XuMUs U TEXHOJIOT U OpTraHN4YCCKUX BCHICCTB.

I[I/ICI_[I/IHJII/IHBI " IIPAaKTHUKHU, JJI1 KOTOPBIX OCBOCHUC Z[aHHOfI JUCIHHUITIIMHBI HCO6XO[[I/IMO KaK
MMpEACCTBYIOLIEC: HpOI/I3BO,I[CTBO IMOJIMMEPHBIX  KOMIIOSHMIIMOHHBIX MAaTCpHAJIOB; MCTOI[BI

MO (DUKAIIIH TTOJTUMEPOB.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs

dopmMupyemsbie U
NHaukaTopsl JOCTHKEHHUS
KOHTPOJINpYyeMble N ILnanupyemMsble pe3yibTaThl
KOMIIeTEeH U
KOMIIETeHIMHU o0y4eHHUs
(Koa 1 HAaMMEHOBaHUE)
(Ko ¥ HAMMEHOBAHUE)
3HaTh: HAYYHO-0OOCHOBAaHHBIE HOPMBI
BbIPaOOTKH npu IIPOU3BOJCTBE
IPOAYKLHH, Pacxod MaTepHUalioB,
3aroTOBOK, TOILJIMBA u
JJIEKTPOOHEPrMM  HAa  OCHOBAaHUHU
MAaT€pUAIBHOTO U JHEPreTUYECKOro
0aJaHCOB XMMHKO-TEXHOJIOIMYECKOTO
OIIK-3.1.  Pa3pabarbiBaer
rporecca
Hay4YHO-00OCHOBaHHbBIE
OIK-3 C 5 HODMBI  BEIDAGOTKH  LIDH YMmerb:  pa3pabareiBaTh  HAay4HO-
) 6' flocobeH . EHBBOHCTBI; o quH 000OCHOBAaHHbIE HOPMBI BBIPAOOTKHU
a0aTbIBaThH HOPMBI
pasp 5 op 5 exon MfTe };II;HOB’ IpA  NPOU3BOACTBE  INPOAYKLHH,
BBI TKHU
PaboTKH, IS)al“OTOBOK TOHJ'II/II])Sa 1/; pacxon — MaTrepuaioB,  3aroTOBOK,
TEXHOJIOTMHCCKHIE STCKT 03H’€ —_— 1 | TOTUIMBA M DIEKTPOOHEPIMM  Ha
e, SN OCHOBIE)J.HI/II/I pMaTe HalbHOro | Lo OB MATEPHATHHOTO "
MATCpHANIOB,  3aTOTOBOK, P HHEPreTU4ecKoro OanaHCOB XUMHUKO-
TOILJINBA ulu SHEPTCTUUCCKOT'O
GALIAHCOB XHMIKo- | TEXHOTOTMYECKOTO  mpouecca 10
SICKTPOIHEPTIH, CTaHJAPTHBIM IIPOLIEIyPaM
KOHTPOJINPOBAaTh TEXHOJIOTUYECKOIO
Bnagers:  HaBblkKaMu  pa3pabOTKH
napameTphl nporecca
Hay4YHO-00OCHOBaHHbBIE HOPMBI
TEXHOJIOTMYECKOIO
BBIPaOOTKHU npu IIPOU3BOJCTBE
nporecca, BBIOMpATh
NPOAYKLIMM, PAcXoj  MaTepHuaos,
obopynoBaHue u
3aroTOBOK, TOILJIMBA "
TEXHOJOTHYECKYIO
JJIEKTPOOHEPIrMM  HAa  OCHOBAaHUHU
OCHACTKY
MAaTEpPUAIBHOTO U DHEPrETHYECKOrO
0aJaHCOB XMMMKO-TEXHOJIOIMYECKOTO
rporecca
OIIK-3.2. Vmeer | 3HaTh: HOMEHKJIATYpy 00OpYyIOBaHUS
OCYIIECTBISTh BBIOOp | U TEXHOJIOTMYECKOH OCHACTKU IIPH
o0opynoBaHus U | IPOEKTUPOBAHUH XUMHKO-
TEXHOJIOTUYECKON OCHACTKH | TEXHOJOTMYECKHUX MPOLECCOB
pu IIPOCKTUPOBAHUH | YMETh: OCYILECTBIATH BBIOOp
XUMHUKO-TEXHOJIOTMYECKUX | O0OpY/IOBaHUS M TEXHOJIOTHYECKON




®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

KOHTpPOJIMpyeMble KOMITeTe il IInanupyemsie pe3yJbTaThl
KOMIIeTeHIM U o0y4eHust
(Ko 1 HAUMEHOBAHME)
(Ko 1 HAMMEHOBaHUE)
IIPOLIECCOB OCHAaCTKM  IpU  HPOEKTHUPOBAHUU
XUMHUKO-TEXHOJIOTMYECKHUX IIPOLIECCOB
Bnaners: HaBbIKaMU BbIOOpa
00OpyJOBaHUS U TEXHOJIOTMYECKOH
OCHACTKM  IpU  NPOEKTUPOBAHUU
XMMHUKO-TEXHOJIOTHYECKHUX MPOLIECCOB
ITK-1. Crocoben | T1K-1.1. Opranusyer | 3HaTh: OCHOBHBIE Hay4HbIE
OpraHU30BBIBATh paboty nepcoHana | UH(pOpMaIOHHbIE CHCTEMBI U
CaMOCTOSITENIbHYIO U | IEpBUYHOTO HAy4yHO- | IOAXOJbl K COCTaBJIEHUIO IPOrPaMM
KOJJIGKTMBHYIO ~ HAy4yHO- | MCCJIEI0BATEIbCKOIO IPOBE/ICHUS] HAy4YHBIX HCCIEIOBaHUN
HCCJIEIOBATEIbCKYIO 10/1pa3IeJIeHUs Ha | B o0JacTd XMMHUU U TEXHOJOTUHU
paboty,  pa3pabarbiBaTh | OCHOBaHUU IPOrpaMMbl | 3JIEMEHTOPTaHUYECKUX MOHOMEPOB.
IUIAaHBI ¥ MPOTrpamMMmbl | IPOBEIEHUS HAy4YHBIX | YMETh: [PUMEHSITh
IPOBEIECHUS HAy4HbIX | UCCIIEIOBAaHUM B OOJIACTH | MEXAUCHUIUIMHAPHBIA  MMOAXOJ K
UCCJIEJOBaHUM U | XMMHM W TEXHOJOIMM | aHAJIU3Y M PEIICHUIO MPOOIeM
TEXHUYECKUX DPa3pabOTOK, | IEeMEHTOPraHUYECKUX B 00JMaCTM XHMHUHU U TEXHOJOTHH
pa3zpabarbiBaTh  3aJaHMsl | MOHOMEPOB 3JIEMEHTOPraHMYECKMX MOHOMEPOB.
JUIs  UCIIOJIHUTENeH B Brnanets: HaBbIKaMU peleHus
obnactu XUMUHU U KOHKPETHBIX TEXHOJOTMYECKHX 3aj1ay;
TEXHOJIOTUS ~ IPOAYKTOB HABBIKAMH TMPAKTUYECKUX PAaCUYEeTOB B
OCHOBHOT'O OPraHU4ECKOI0 o0jacTh XMMHMM U  TEXHOJIOTUU
u HEPTEXMMHUYECKOTO 9JIEMEHTOPTraHNYEeCKUX MOHOMEPOB.
CHUHTE3a IK-1.2. Pa3pabartbiBaeT | 3HaTh: METO/BI MPOBEACHUS HAyUYHBIX
IUIaHBl W TPOTpaMMBbl | UCCIIEJOBaHUIN u TEXHUUYECKUX
MIPOBEACHUS Hay4HBIX | pa3pabOTOK TMPOIIECCOB B 00IacTH
HCCIIEI0OBaHUI U | XUMHUH u TEXHOJIOTUU
TEXHUYECKUX  Pa3pabOTOK, | 2JIEMEHTOPraHUYECKUX MOHOMEPOB..

3alaHus U1 UCIIOTHUTENIEH
IIpU IPOBENCHUM HAy4YHBIX

YMmeTh: pa3zpabarbiBaTh MNPOTpamMMBbl
IIPOBEJICHUS] HAay4YHBIX MCCIEIOBAHUN

HCCIIEI0OBaHUI U|u TEXHUYECKUX pa3paboToK,
TEXHUYECKHX Pa3pabdoTOK B | (opMHUPOBATH 3aaHUs JUISL
obnactu XUMUU U | UCITOJTHUTEIIEH HWCCIIEIOBAaHNN |
TEXHOJIOTHH pa3paboToK B OOJACTM XUMHH U
2JIEMEHTOPraHNYECKUX TEXHOJOTHMH  DJIEMEHTOPTaHUYECKUX
MOHOMEPOB. MOHOMEPOB.
Bnagers: HaBBIKAMH  COCTaBJICHUSA
MporpaMMbl  TPOBEJIEHUS HAy4HBIX
ucClIeoOBaHU  mpu  pa3paboTke
IIPOLIECCOB HAa OCHOBE CTPYKTYPHOI'O
aHaJIM3a U CUHTE3a C UCTOJIb30BaHUEM
OJIOYHOTO TOAX0/Aa K  OMHMCAHUIO
CJIOKHBIX TPOIIECCOB.
[1K-2. T'otoB k mnowucky, | [1K-2.1. Nmeer | 3HaTh: OCHOBHBIE METOAMKU IIOMCKa
00paboTke, aHAIM3y W | TPAKTUYECKUMA OTIBIT | TEXHUYECKOU u Hay4IHOU
cUCTeMaTH3allud Hay4yHO- | IPUMEHEHHs NPOrpaMMHBIX | HH(pOpMAIUU
TEXHUYECKOMI CPEIOCTB Ul PACYETOB M | YMETh: OCYIIECTBIATH 00paboTKY,
uHpopMalUM TO  TeMe | 00paboTKU aHaJIN3 U CUCTEMATHU3ALNI0 HAYYHOU U
UCCIICIOBaHMSI, PEIICHUs | SIKCIIEPUMEHTAIbHBIX TEXHUYECKOH MH(pOpMaLUU IO TeMe




®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

KOHTPOJIUpYeMble . I[lnanupyemble pe3yJibTaThl
KOI\I’:HeTg-lyIII/II/I IKOMIICTEHIIIH pyoﬁyqe}?nﬂy
(Ko 1 HAUMEHOBAHME)
(Ko 1 HAMMEHOBaHUE)
HECTaHAAPTHBIX 3ajay, | JaHHBIX B 00JACTU XMMHHU U | pa3padOTKH  HOBBIX  TEXHOJOIMH
OCHOBAHHBIX Ha | TEXHOJOTUU IPOJYKTOB | AJIEMEHTOPTraHMYECKUX MOHOMEPOB
HPUHIMIAX OCHOBHOI'O OPraHMYecKOro
MOJIETMPOBAHHS u HepTexuMuueckoro | DIAAETb:  METO/aMH 06pa6OTKHU’
TEXHUIECKHUX CHCTEM, | CMHTE3a W B 4acTHocTh | AHATH3a H CHCTCMATH3ALNN Hay4HOH
BHIOODY ~ METOAMK M | XAMHM W TexHojoruu | 1 TCXHHUCCKOH uH(popmanum 1o Teme
CPEJICTB pElICHUs 3aJauyd | DJIEMEHTOPraHUYeCKHX Pa3pabOTKM  HOBBIX  TEXHONOTHH
B 00NACTM XHMMHU M | MOHOMEPOB, KOMIbIOTepa | ICMCHTOPTAHNICCKIX MOHOMEPOB
TEXHOJIOTUM  IPOAYKTOB | KAK CpEJICTBA YIPABICHUS
OCHOBHOT'O OPTaHUYECKOro | Tpaguueckodl M TEKCTOBOU
u He(TexuMHUUYecKoro | mHbopMaIue, Oazamu
CUHTE3a JTAHHBIX
IK-2.2. PaGotaer c | 3HaTh: OCHOBHYIO HAy4YHYIO W
Hay4YHO-TEXHUUYECKON TEXHUYECKYIO MHpOpMALIUIO u
uHpopManmeli B OOJNACTH | MEPCTIEKTUBBI PA3BUTHS  XUMHHU H
XUMUA W TEXHOJOTMH | TEXHOJIOTUM  3JEMEHTOPraHMYeCKUX
OCHOBHOTO OPraHMYECKOT0 | MOHOMEPOB
u HEPTEXUMHUYECKOTO | YMETh: UCIIO0JIb30BaTh
CHHTE€3a C HUCIIOJIb30BaHUEM | HH(OpPMAIIHOHHbBIE " CeTeBbIC
MH(pOPMAaLMOHHBIX U | TEXHOJOTHH c CO0JII0ICHUEM
CETEBBIX  TEXHOJOTHMH  C | OCHOBHBIX TpeOoBaHUI
COOJIIOZIGHMEM  OCHOBHBIX | HH()OPMAIIMOHHON 6E30MaCHOCTH
TpeboBaHMIT Bnagetb: OCHOBHBIMM  HaBBIKAMU
UH(QOPMAIIMOHHON UH(pOpMaLMOHHON OE€30MacHOCTH, B
0€30I1aCHOCTH, B TOM YHUCIIE | TOM YHCIIE TPUHIUIAMA  3alUThI
3aLIUTBl  TOCYAapPCTBEHHOMW | rOCYapCTBEHHOH TaiHbI
TaHbI
ITK-3. Croco6en | ITK-3.1. VYyactByer B | 3HATh: METOUKHU IIPOBEICHUS
UCTIOJIb30BaTh MIPOBEICHUHT HAYYHBIX | SKCIIEPUMEHTOB " UCTIBITAHU I
COBpPEMEHHbIE MPUOOPHI U | UCCIEIOBAaHUNA B 00JACTH | COBPEMEHHbIE npubopsI
METOHKH, XAMAA W TEXHOJOTHH | IPUMEHsSEMBbIe B O0JAaCTH XHMHUHU H
OpraHU30BBIBATh OCHOBHOT'O OPraHMYECKOrO | TEXHOJOTUH  3JIEMEHTOPraHMYEeCKHX
NpOBE/ICHUE u HEPTEXMMHUYECKOTO | MOHOMEPOB
HKCIIEPUMEHTOB U | CHHTE3a C HCIIOJIb30BAaHHEM | YMETh: OpPraHU30BBIBATh
UCTIBITAHUH B 00JaCTH | COBPEMEHHOTO OKCHEPUMEHTHl W  WCTBITAaHUS B
XUMHA U TEXHOJOIMH | 1a00paTOpHOTO o0lacTH  XMMHUH U TEXHOJOTHHU
MPOJYKTOB OCHOBHOTO | 000PYIOBaHUS MIPOAYKTOB OCHOBHOTO
OpPraHU4ecKoro U OpPraHMYeCcKOro, a Tak K€ XUMHU U
HEPTEXUMHUYECKOTO TEXHOJIOTHH  AJIEMEHTOPTaHHMYECKHX
CHHTE3a, MPOBOJAUTH UX MOHOMEpOB
00paboTKy " Brnaners: HaBbikamMu paboThl  Ha
aHaJTM3UPOBATh ux COBPEMEHHBIX npubopax u
pe3yIbTAaTHI, M3y4JaTh METOMKAMH MIpOBEICHUE
CBOWCTBAa XMMHYECKOTO MU HKCHEPUMEHTOB U  HCIBITAaHUA B
OMOXMMHYECKOTO ChIPbsS U o0jacTh XMMHM W  TEXHOJIOTUU

MMPOAYKTOB, TIIOJYYCHHBIX

QJICMCHTOPTaHNYCCKUX MOHOMCPOB




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0y4eHust

Ha UX OCHOBC

I1K-3.2. [Tpumenser
QITOPUTM  TPAKTHYECKUX
JNEUCTBUU TIPU MPOBEICHUU
IKCIIEPUMEHTOB u
UCOBITAaHUH B o0yiacTu
XUMHUH W TEXHOJOTUH
OCHOBHOTO OPIraHUYECKOTO
u HEPTEXUMHUYECKOTO
CHUHTE3a C TMPUMEHEHUEM
(UBUKO-XMMHYECKHIX
METOJIOB MCCIIEOBAHUS

3HaTh:  aNrOPUTM  IPAKTHYECKHUX
JNENCTBUAN npu [IPOBEICHUU
9KCIIEPMMEHTOB U MCIIBITAHUN

YMeTh: MPUMEHSATD AITOPUTM
MPAKTUYECKHUX NEUCTBUM B
JKCHEPUMEHTaX M0 XHMHM H
TEXHOJIOTHM  DJIEMEHTOPTaHUYECKHUX
MOHOMEPOB

BJ'Ia,Z[CTI)Z OCHOBHBIMH
XUMHUYCCKUMU METOJaMU
HCCIICAOBaHUA B TEXHOJIOTHUAX
OCHOBHOT'O OpraHn4eCcKoro u
HG(I)TGXI/IMI/I‘IGCKOFO CHHTC3a

¢dusuKo-

IK-3.3. Ucnons3yet
TEOPETHUYECKHE 3HAHUA U
HKCIIEPUMEHTAIbHbIC
HaBBIKU
CaMOCTOSITEIIEHOTO
TJTAHUPOBAHUS u
MPOBEICHUSI JKCIIEPHUMEHTA
B o0iactu XUMHUH U
TEXHOJIOTHH OCHOBHOTO
OpPraHUYecKoro U
He(TEXUMHUECKOTO
CHHTE3a, aHanm3a u
odopMIIEHUS  TTOJTYYEHHBIX
pe3yabTaToB

JJIA

3HaTh: OCHOBHBIE TEXHOJIOTHH
OpPraHHYECKOTO U HEe(HTEXUMHUECKOIO
CHHTE3a, a TaK »JK€ XHMHH U
TEXHOJOTHH  3JIEMEHTOPraHUYECKUX
MOHOMEPOB

YMeTh: CaMOCTOATCIIbHO
IJIaHUPOBATb n IMPpOBOAHTH u
AHAJIM3UPOBATDH OKCIICPUMCHT B
obOnacTu XUMHHN u TCXHOJIOTNH
QJICMCHTOPTaHUYCCKUX MOHOMCPOB,

0OPMIIATH MOTYyYECHHBIE PE3YTbTAThI

BJ'Ia,Z[eTBI TCOPCTUUCCKUMHU 3HAHUAMU
" 3KCIICPUMCHTAJIbHBIMU HAaBBIKAMH B
obiactu XHUMHUHU u TEXHOJIOTHUH
OJICMCHTOPTraHNYCCKUX MOHOMCPOB




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI
4.1. CTpyKTypa U coiepKaHMe TUCHUNIUHBI «XUMHUSA ¥ TEXHOJIOTHS 3JIeMEHTOOPraHUYeCKMX MOHOMEPOB»

®DopMbI TEKYLIETO

Bun . KOHTPOJIA
Monyan N HaumeHoBaHHe TeM 3aHATHH
yueOHoM . Cemectp | O0beM, 4. banabsl | UHTEpakTHB, 4. (HaMMeHOBaHuUe
(paznen) (yueOHOii padoThI)
padoThI OLICHOYHOI0
cpencrsa)
Ocobennoctu CTPOCHUS u CBOWCTB 1 2 - -
M ! 3JIEMEHTOOpPTraHu4ecKux coeauHenuit: [lpu-
b 1. .
Sgyn Jlex1 YUHBI MIPOSIBIICHUS 0COOEHHOCTEM B
ue .
n 5 PEaKIIMOHHOM CIIOCOOHOCTH
BEJICHUS .
CRCC 0 AJIEMEHTOOPTaHUYECKUX COEIMHEHUH.
3JIEMEHTOOP- v 5 = 1 > O
4acTu BaKaHTHBIX uTanei B - -
N — 6ac e aka opbuTaie ! TYET o
BaHUU HEepeXOIHbIX TOSIHUH.
O —— Tl obpazo epexo. COCTO [IPAKTUYECKOMY
Crioco6HOCTh AIIEMEHTOOPTaHUYECKHUX BaHATHIO |
COeIMHEHUI K 00pa30BaHNIO0 KOMILJIEKCOB.
OcHOBHbIE ~ THNBl  KPEMHUHOPraHUYECKUX 1 2 - -
COeIMHEHUH (CUIJIaHbl, CUJIOKCAHBI, CHJIa3aHbl U
np.). Homenknarypa. OcoGeHHOCTH CTPOCHUSI.
Jlex2 Meroasl CUHTE3a: IpsAMOi CUHTE3
KPEMHHMMOPraHMYECKUX COCAVNHEHUMN; CUHTE3bI
KPEMHUHOPraHUYECKUX  COEIMHEHHH  Ha
Monayns 2. o
OCHOBE peaKIMii THAPOCUIIAHOB.
TexHonorus -
KpeMHEHOp- [Tonydyenue opranoxiopcuiianoB. I[lomydenue 1 2 - - Otuér 10
[Tp2 raJIOT€HUPOBAHHBIX OPraHOXJIOPCUIIAHOB [IPAKTUYECKOMY
TaHUYECKUX
BaHATHIO 2
MOHOMEPOB "
[Tonyyenue >¢upoB M 3aMEUICHHBIX 3(UPOB 1 2 - - OTtuér 0|
[1p3 OPTOKPEMHHEBOU KUCIIOTHI [IPAKTUYECKOMY
BaHATHUIO 3
[Tonyuenue 3aMEIIEHHBIX 3¢upoB 1 2 - -
I1p4 OPTOKPEMHHUEBOM  KHUCIOTBI,  COJIEPKAIIUX

AMUHOIPYIIY B OPTAaHUYECKOM paguKale




®opMbl TEKYLLEro

Bun . KOHTPOJIA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp |O0beM, u.| Bbanabl | UHTepakTuB, 4. (HauMeHOBaHUe
(paznen) (yueoHoii padoThI)
padoThI OLIEHOYHOI 0
cpeacrsa)
OcCHOBHBIE THIIBI, HOMEHKJIATypa JApYyTUX 1 2 - -
3JIEMEHTOOPTaHUYECKUX COEIMHEHUH.
Jlex3 Teopernueckne NpeaCTaBIEHHS O IPUPOAC
CBSI3U B DJIEKTPOH-ICPHUIMTHBIX COCITUHEHHSIX
Moayns 3. HENEPEXOIHBIX U MEPEXOAHBIX JIEMEHTOB.
Texnomorus TexHosoruss mony4eHuss OOPOPTraHUICCKIX 1 2 - - OTuér 1o|
IPYTHX ITp5 COCOUHEHUH M  ATIOMUHUHOPraHMYECKHUX [IPAKTUYECKOMY
3J1€EMEHTOOP- COEIMHEHUN BAHATHIO 5
TFaHUYECKUX TexHONnorus NOJy4eHHUs] TUTAHOPTraHUYECKUX 1 2 - - OTtuér (e
COCIMHEHUN [Ip6 COCIMHEHU. OnoBoopranuyeckue [IPAKTUYECKOMY
COEIMHEHUS BaHATHIO O
TexHosorys Moxy4eHruss CBUHEOPTraHUYECKUX 1 2 - - OTtuér 0|
[Ip7 COEIMHEHUN " ¢bochopopranngeckux [IPAKTUIECKOMY
COECIMHEHU I BaHATHUIO 7
Monyms 4. Texd HpI/IMeHeHI/Ee KPEMHUIOPTraHUYECKUX 1 2 - -
HpI/IMeHeHI/Ie COCOANHCHNU
3JIEMEHTOOP- [IpuMeHeHne ApYrux 3JIEMEHTOOPTaHUYECKHUX 1 2 - - OTtuér 10|
TaHUYECKUX I1p8 COEAMHEHUI [MPAKTUYECKOMY
COCIMHEHUN BaHATHUIO §
N3yuenne TEOPETUYECKOTO Marepuana. 1 12 - -
CP ITogroroBka OTYETOB IO  MPAKTHUYECKUM
3aHATHIM 1-8
1 35,65
KonTpo:s
A [IpomexxyTounas arrecraius 1 0,35 JK3aMeH
Hroro: 72 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU
[Tpu peanu3zanmu y4eOHOTO Kypca TUCIUILTHHBI HCTIOIB3YIOTCS CICAYIONINE TEXHOIOTHH:

- TCXHOJIOTHA TPAaAUIIMOHHOI'O OGy‘IGHI/ISI, BKJIIOHaromas JICKIUH, MNPAaKTHUYCCKUC pa60TBI,
KOTOPBIC TPEAINONAraloT TOCIEI0BaTEIbHOC H3JIOKEHUE Marepuaia mpernonaBatenem. dopma
TEKYIIET0 KOHTPOJS — OTUYET 10 MPAKTHIECKUM paboTam;

- TEXHOJIOTHs OOYyYeHUs C NMPUMEHCHHEM WHTEPAKTUBHBIX (OPM, BKIFOUAIOMIAS JICKIIUH C
9JICMCHTAMH1 JUCKYCCHH, C UCIIOJIb30BAHHUEM TEXHOJIOTUHU Pa3BUTHA KPUTUYICCKOT'O MBIIIJICHU S,

- TEXHOJIOTUSI MOJYJIBHOTO OOY4YCHHS, KOTOpas MpelyCMaTpUBaeT MPOBEICHUE 3aHATUH TPU
UCIIOJIb30BaHUU CIEAYIOMMX (PopM 00yUeHUS: MPAKTUIECKOE 3aHSATUE C PEIICHUEM CUTYallMOHHBIX
3a71a4 ¥ 00CY)KICHHUEM Pe3yJIbTaTOB JICATEIILHOCTH;

- H3Y4YCHHC TCOPCTHYCCKOIO Marcpuajga AJUCHUIINIMHBI Ha JICKOUAX C HCIIOJIBb30BAHHUCM
KOMITBIOTEPHBIX U MYJIbTUMEIUHHBIX TEXHOIOTHH.

6. Meronnyeckue yKa3aHus M0 OCBOEHHUIO U CIUTIIHHbBI

1. HaTI) CTYIICHTaM 3HAHHUA 110 TEXHHUYCCKUM HpOIIGCCElM HOJIy‘IeHI/ISI MOHOMepOB,
MPUMEHSIEMBIX ISl CHHTE3a JIEMEHTOOPTaHUYECKUX BHICOKOMOJIEKYJISIPHBIX COEIMHEHUM.

2. JlaTh cTyieHTaM 3HAHUS O CHIPhEBOM 0a3e FJIEMEHTOOPTAHMYECKUX MOHOMEPOB.

3. JlaTh cTyeHTaM 3HaHUS O KaTAIMTUYECKUX MpOoIleccax U KaTanu3aTopax, MPUMEHSEMBIX
JUTSL IPOM3BO/ICTBA DJIEMEHTOOPTAaHUYECKUX MOHOMEPOB.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
1 OIIK-3 OTYETHI 11O MPAKTUYCCKUM 3aHATUSAM 1-8
I1K-1
I1K-2
I1K-3

7.2. TunoBble 3a1aHUs1 UJIM HHbIE MATePHUAJIbI, HEOOXOAMMbIE IJI TEKYIIero KOHTPOJIsI

7.2.1. OT4éT Mo MPaKTUYCCKOMY 3aHITHIO
(HaumeHoBaHUE OYEHOUHO2O CPeOCmEa)

Tunosbie npuMepsbI 3aaHUH

IMpumep Nel

1. IlpuBenute npUMeEpbl KPEMHUMOPraHMYECKHX IIOJIMMEPOB COIJIACHO IPHUHATOU
Kiaccuukanum

- IlomuMepsl ¢ HEOPraHMYECKMMH TIJIaBHBIMU LEISAIMM MakpomoJieKyi- Ilomumepsr ¢
OpPraHOHEOPraHUYECKUMH INIABHBIMU LIETISIMA MaKpOMOJIEKYJI

- [TonmuMepsl ¢ OpraHUYECKUMHU TIIaBHBIMU LEMIMHA MAKPOMOJIEKYJI

2. OnumuTe 00671aCTH MPUMEHEHUS JUIS:

- Kpemuuitoprannaeckux KUIKOCTEN- Kpemnauiioprannyecknx CMOIJI-
KpemHuiioprannyeckux KayqyKkoB

ITpumep Ne2

1. KakoBa 006y1acTh MPUMEHEHHS CEPOCOACPKAIINX MOHOMEPOB?

2. [lepeuncnure OTIMYUTENbHBIE CBOMCTBA MOMHOpraHopocda3eHoB (JOCTOMHCTBA)

3. Kakue CIOXHOCTH CYHIECTBYIOT B TEXHOJOIMM TMoJiydeHus (ochazeHOBbIX
IIPOU3BOJIHBIX?

4. Kakoil MOHOMEp WM MOHOMEpHI SBISIOTCS HMCXOIHBIM COCTUHEHHEM JUIsl CHHTE3a
60sb1I0T0 YKcaa 6opcoaepkamux nonumMepoB? OObSICHUTE IPUUUHY 3TOTO

5. Yro siBiIsleTCS MPEKYPCOPOM ISl TOTMMEPHOM KepaMUKu?

IIpumep Ne3

CrpoexTupyiTe NPUHIMIHATBHYIO TEXHOJIOTHIO MoTydeHus 1,7-mM-kapOopanankapOooHoBait
KHCJIOTHI 110 JIFOOOW M3 OMUCAHHBIX PEAKIMOHHBIX CXeM

OTBer mnpeacTaBbTe B BHUJAE OINEPATOPHONM MM TEXHOJOTHUYECKOM CXeMbl C KpaTKUM
OTMCaHWEM YCIIOBUH, anmapaToB U MOTOKOB.

Kpurepum oueHku:

- OIIEHKA «3aYTEHO» BBICTABIACTCS CTYACHTY, €CJIM OTYET IO MPAKTHYECKOW paboTe BBHIMOJHECH B
MIOJTHOM 00bEME B COOTBETCTBHE C TPEOOBAHUSIMH, YKa3aHHBIMHU B Y4€OHO-METOAMYECKOM TTOCOOHH;
- OIICHKA «HE 3a4YTE€HO» BBICTABISIETCS CTYICHTY, €CJIM OTYET MO MPAKTHYECKOH paboTe, BKIIOYACT
meHee 50% oT TpedyeMoro oobema.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 1
Ne
/i Bomnpocskl Kk 3Kk3aMeHy
1 | Obume 0COOEHHOCTH CTPOCHUS M CBOMCTB 3JIEMEHTOOPTaHHUYECKUX COCAMHEHUI.
2 | Ilpnunnsl IIPOSIBIICHUS ocobeHHoCTeH B pEaKLMOHHON CIIOCOOHOCTH
2JIEMEHTOOPIaHUYECKUX COEIMHEHUH.
3 | Yuactue BakaHTHBIX OpOuTasieil B 00pa30BaHUU MEPEXOTHBIX COCTOSIHHM.
4 | CnocoOHOCTh 3JIEMEHTOOPIaHUYECKUX COEAMHEHUH K 00pa30BaHUI0 KOMIIJIEKCOB.
5 | OcHOBHBIE THIBI KPEMHUHOPraHUYECKUX COEAMHEHHUH (CHUJIaHbl, CHU-JIOKCAHbI, CHJIa3aHbl U
Ip.).
6 | HomeHknaTypa KpeMHUHOPraHUYECKUX COeTUHEHUH.
7 | OcoOeHHOCTH CTPOEHMSI KPEMHUHOPTaHUYECKUX COSIUHEHUH.
8 | Meroabl cuHTE3a: NPSIMOM CHHTE3 KPEMHUMOPraHWYECKUX COEIUHEHHH; CUHTE3BI
KPEeMHUHOPraHNYECKUX COeIMHEHHI Ha OCHOBE peaKlUil THIPOCUIIaHOB.
9 | [omyyeHue opraHOXJIOPCUIIAHOB.
10 | ITomy4eHue ranoreHupoOBaHHBIX OPraHOXJIOPCUIIAHOB
11 | INonyueHue 3¢pupoB U 3aMELIEHHBIX F3PUPOB OPTOKPEMHHEBOIN KUCIOTHI
12 | IlonyueHue 3aMelieHHbIX 3(UPOB OPTOKPEMHUEBON KUCIOTHI, COAEpKALIeH aMUHOTPYIIY B
OpPraHUYeCKOM paJiuKaje
13 | OcHOBHBIE TUIIBI JPYTUX DJIEMEHTOOPTaHUYECKUX COECIUHEHUH.
14 | Homenknatypa Jpyrux 3JIEeMEHTOOPTaHUYECKUX COEIMHEHUH.
15 | Teopernueckue MpeACTABICHUSI O MPUPOIE CBS3H B AJIEKTPOHONE(PUIIMTHBIX COSAMHEHUSIX
HEMepeXOIHbIX U NEPEXOAHbIX JIEMEHTOB.
16 | TexHonorus nojydeHus 6OPOPraHUYECKUX COSAMHEHUH
17 | TexHonOrUs NOMYYEHUS ATIOMUHUHOPraHUUECKUX COEMHEHUIN
18 | TexHoaO0THS MOMYyYEHNUS TUTAHOPTAHUYECKUX COETMHEHUN
19 | TexHOIOTHS MOTYYEHHS OJIOBOOPTAHUYECKUX COEAMHEHUN
20 | TexHomorusi NOMy4YEHUs] CBUHEIIOPIraHUYECKUX COEAMHEHUN
21 | TexHomnorus noxyyeHust GochopopraHMueCcKuX COeAMHEHUI
22 | I[IpumeHeHHE KPEMHUHOPTaHUYECKUX COETUHEHUI
23 | I[IpumeHeHne 6OPOPraHUYECKUX COEAUHEHHH
24 | TlpumeHeHUe aMIOMUHUAOPTaHNYECKUX COSTUHEHHH
25 | [lpuMeHeHne TUTAHOPTAaHUYECKUX COSAMHEHUM
26 | I[IpuMeHeHHEe TUTAHOPTaHUYECKUX COeTUHEHUI
27 | IlpumeHeHNE OTOBOOPTaHUYECKUX COeTUHEHUN
28 | IIpumenenue pochopopraHuyecKrX COeAMHEHUMI




7.3.2. Kputepuu 4 HOPMbI OLEHKH

Cemectp

dopma
NMPoBeIeHUs
NMPOMEKYTOU
HOM
arTTecTalnu

Kpurepun u HOpMbI OLIEHKHU

DK3aMeH
(ycTHO)

«OTJIIMYHO»

OTBeT Ha 1Ba TEOPETHUUECKUX BOIPOCA,
CTYZAEHT XOPOUIO BJIaJiee€T MaTepuaIoM
n OTBCYACT Ha  AOOIIOJTHUTCIBHBIC
BOIPOCHl C TOHMMAaHUEM, IPUBOAUT
IIPUMEpBI, 33a4a PEUICHA MOJIHOCTBIO
C MOSICHEHUSIMHU.

«Xopouro»

OTBeT Ha 1Ba TEOPETHUUECKUX BOIPOCA,
CTYIEHT XOPOIIIO BIIaJIcET
MaTepraIoM, OTBET Ha TCOPCTHUCCKUN
MaTepuaJ  OJHOTO M3  BOIPOCOB
9K3aMEHAIIMOHHOT0 OMJIeTa HETOJIHBIMH,
XOPOIIIO OTBEUYaeT Ha
AOMOJHUTCIIBHBIC BOIIPOCHI, ITPUBOAUT
PUMEPBI, 3a7a4a PEIIeHa MOJHOCTHIO
C ITOSICHCHUSIMU.

«YHAOBJICTBOPUTCIIBHO»

OTBeT Ha TEOPETUUECKUI MaTepual 1o
OJIHOMY U3 JIByX TEOPETUUYECKHUX
BOIIPOCOB  TIOJIHBIH, OTBETHl  Ha
JIOTIOTHHATEIIbHBIE BOIPOCHI o
TEOPETUUECKOMY 3K3aMEHALIMOHHOMY
Marepuany Oujieta JOJDKHBI —OBIThH
ONM3KUMHU K TEOpUH, 33Jada pelleHa,
XOTsI OBbI CXEMATUYECKH.

«HCYOOBJICTBOPUTCIBHO»

He orBewaer HM Ha oOguH HU3
TEOPETHUYECKUX BOIIPOCOB, HE MOXKET
OTBETUTH HU Ha OJIMH
JIOTIOJIHUTEBHBIM BOIIPOC, 3a7ada He
pEeIICHa 1aXKe CXEMaTUYECKHU.




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) I'ox n3panus onoamorexe /
n/n MeToIMYecKoe mocooue,
HaumenoBanue
NPaKTHKYM, JP.) 3EC
1 | Kysnenosa U.M. [u ap.]. Oo6mas XUMHUYECKasI TEXHOJIOTHSI.
OCHOBHBIE KOHIICTIIIMK TPOSKTHPOBAaHUS | YUCOHHUK 2018 SBbC «JIaHB»
XTC
MockBuyeB IO. A., | Teoperuueckre  OCHOBBI ~ XMMHYECKOH | yueOHOe mocobue 2020 9bC «Jlanb»
I'puropuue A.K., IlaBioB | TexHOIOrMHU
0O.C.
Hlappuaa E.M., Mapkuues | Pacuer sHeprocoOeperarmux | yaeoHoe mocooue 2016 3BC «Jlaub»
H.A. TEXHOJOTHYECKHX YCTAHOBOK
Paxwmanos 1O. A. Teopernueckne  OCHOBBI ~ JHEPro- W | y4eOHO-METOIMYECKOE 2018 OBC «Jlanb»
pecypcocOepexeHus B XMMHYECKOH | mocobue
TEXHOJIOTHH
8.2. lonoHuTEIBHAS JIATEPATYPa
KoanuectBo B
Tun (yueOHuK, yueOHOe .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEJIH 3arsiiaBue (3aroJji0BoK) TI'ox u3panus ondamorexe /
n/m MeToAnYecKoe mocooue,
HaumenoBanue
NPaKTHKYM, JP.) 3EC
1 | byxapos C.B., HyrymanoBa | XuMusi U TEXHOJOTUSI MPOJYKTOB TOHKOTO VYyeOHoe 2013 OBC
I'.H. OpPraHWYEeCKOro CHUHTE3a mnocooue «IPRbooks»




8.3. Ilepeuenb mpogeccHOHANBbHBIX 0a3 JAAHHBIX U MH(GOPMANMOHHBIX CHPABOYHBIX
cucTemM

- American Journal of Engineering and Applied Sciences. Penensupyemsiii
KypHaJI - MyOJIMKYeT pe3yJbTaThl MCCIEIOBaHMN B OO0JACTH HMHXKEHEPHBIX HayK (MPHUKIaTHAs
¢u3uKa U MpHUKIATHAs MaTeMaTHKa, aBTOMATHU3alUs W YIpPABICHHE, XUMHUYECKas TEXHOJIOTHS,
KOMIIBIOTEpPHAsl TeXHHKa, MH()OPMATHKY, WHKEHEPHbIE JaHHbIE U pa3padoTka MPOrpaMMHOTO
o0OecrieyeHus, DSKOJOTMYEcKass WHXKEHEpUs, JJIEKTPOTEXHUKA, [POMBIIUICHHAsS WHKEHEPUs,
nH(OpPMalLlMOHHBIE TEXHOJIOTUU M MH(OpMaTHKa, MaTepHUaJoBeIeHUEe, U3MEPEHUE U METPOJIOTHs,
MAIIMHOCTPOCHHWE,  MEIHWIMHCKas  (u3MKa,  DHEpPreTuka,  o0paboTKa  CHTHAJIOB U
TelekoMmyHuKaruu: http://thescipub.com/journals/ajeas

- Philosophical Transactions. JXypuan mnpemocraBinsier CBOOOAHBIA JOCTYN K
HAYYHBIM MYOJIMKalUsM MO CICAYIOIIUM TeMaM: HHXXEHEpHbIE, (U3NYECKHE, MaTeMaTHUECKUe
Hayku: http://rsta.royalsocietypublishing.org/

- Journal of Engineering and Applied Sciences (Medwell Journals). Xypuan
NPEICTaBIsIeT CTaTbU C pPe3yJbTaTaMHd HAyYHBIX HCCIEIOBAaHHWHA B 00JACTH HWHXKEHEPHBIX HayK
(MaTeMaTukKa,  OSJCKTPOTEXHHUKA,  MAIIMHOCTPOCHHUE,  HSHEPreTMKa, aBTOMOOMIIECTPOEHUE,
OnoxumuyecKas UH)XEHepus, CTpOUTENbHAs MH)XEHEPUS u T.J.):
http://www.medwelljournals.com/archive.php?jid=1816-949x

— DOAJ. Pecypc, KOTOpbIi 0OecredrBaeT JOCTYI K MOJHOTEKCTOBBIM 3JICKTPOHHBIM
JKypHaJIaM IIpe/IHa3HaueH JJIs IOUCKa 110 Ha3BaHUIO CTaThu (3kypHana) wiu no reme. DOAJ craBut
[EJIbI0 BCECTOPOHHEE OCBEIICHHE HAay4YHOH MEePUOJMKH, HAXOMSIIEHCs B OTKPBITOM AOCTYIE U
UCIOJIb3YIOLIEH OIpeneseHHbIE MEphl, apaHTUPYIOLIUE JOCTOMHOE KAayecTBO HMX COACPKAHMS:
https://doaj.org/

8.4. IlepeyeHb MPOrpaMMHOI0 oOecnedYeHus

Ne Haumenosanue IO PexBuU3UTHI normsgpa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpoxk
JefCcTBUS, 0€CCPOUHBIN
2 | Office Standard Horosop Ne 690 ot 19.05.2015r., cpox
nenctBusi, 0eccpounsiif; JoroBop Ne 727
OT 20.07.2016r., CPOK JIeNCTBHUS,
OeccpOoUHbBIN

8.5. Onucanue MaTepuaIbHO-TeXHHYECKOH 0a3bl, HEOOXOIMMOI 1Js OCyIIeCTBIEHUS
00pa30BaTeIbHOIO NMpoLEcca MO0 JUCIUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200PATOPHIi, MACTEPCKUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/m | NpakTHYeCKHUX U Ja00paTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yuaomuxcsi (HOMep ayJAuTOPHH)

IlepeyeHb 0OCHOBHOIO 000PYy10BaAHMS

1 | VYyeOnas ayauropus s nposefeHus | CToibl  y4eHHYECKHE  JABYXMECTHBIE
3aHATUHA  JIGKIMOHHOTO  TumMa. YyeOHas | (MOHOOJOKH), CTOJ IIPENoAaBaTeIbCKUM,
ayauToOpusi  JUI1  TNPOBEACHUS  3aHATHH | CTYyJ MIPero/1aBaTeNbCKUH, JI0CKa
CEMHUHAPCKOTO THITA. Y4ueOHas ayAUTOpHs sl | ayAuTOpHast (MeroBast).

KypCOBOTO IPOEKTUPOBAHMS  (BBIMIOIHEHUS
KYpPCOBBIX PaboT). YueOHas aymuTopus Iis
MPOBCACHUSA TI'PYHIIOBBIX W WHAWBHUAYAJIbHBIX



http://thescipub.com/journals/ajeas
http://www.medwelljournals.com/archive.php?jid=1816-949x
https://doaj.org/

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
I/l | MPaKTHYeCKUX U JA00pPaTOPHBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)
KOHCyJbTallMil. YueOHas ayautopust JUIs
IIPOBEJCHUS 3aHSATUN TEKYILIEr0 KOHTPOJIA U
IPOMEIKYTOUHOM aTTectaruu (A-215).
2 | JJaboparopus «BbICOKOMOJIEKYISIpHBIE Croiibl 1a0OpaTOpHBIE OCTPOBHBIE; CTOJBI
COeUHEHUSY. YueOHas ayquTOpHs s nabopaTopHble  MPHUCTEHHBIE, CTOJIBI
IIPOBEJICHUS 3aHATUN CEMUHAPCKOT0 THIIA. nabopaTopHble;mkad BBITSDKHOW; mIKag
VYyebHas ayuTopHs 11 KypCOBOTO BbITsDKHOUM 15001LIB; Bechl aHanuTHYECKHE
MIPOEKTUPOBAHUS (BBIIOJIHEHUS KYPCOBBIX BJIP200; cymunbhblii mkad Snol 58/350;
pabot). YueOHast ayTuTopus A MPOBEACHUS | CTOI BUOPOYCTONYMBBIN; CTON
TPYNIOBBIX U WHIAUBUIYTbHBIX MUCHMEHHBIN; MKa(bl UISI XHUM.PEaTHBOB,
KOHCYJbTalMi. Y4ueOHas ayuTopus Ass TymO0a Ui TOCYIbl M XHM.pPEaKTHBOB;
IIPOBEJICHUS 3aHATUHN TEKYIIEr0 KOHTPOJIS U XOJIOUIIBHUK «Opck»; perynsarop
MIPOMEXYTOUHOM arrecTaruu (A-220) HanpsHKEHUs BI12100; MarHuTHas
Memanka MMO2; tepmoctar UTU4;
aBTOKJIAB; MOJIMMEPU3aTOP; HITaTHB
1a00paTOPHBIi; JI0CKa ayJuTOpHAas
TpPEeXCeKIIMOHHAS; TabypeTsl
1a00paToOpHbIE; XUMUYECKas Iocy/1a
33 | KommbrorepHsiii knacc. YueOnas aynuropus | Ctoibl YUEHUYECKHE, CTY/bs

JUIS IPOBEJICHUS 3aHATUH JIGKIIMOHHOTO TUMA. | YYEHUUYECKUE, J0CKa ayJIMTOpHas

VYuebHas ayIuToOpus Ui IPOBEICHHS (menoBast), IIK, mpoekTop,  93KpaH

3aHSATUN CEMUHAPCKOro TUMa. Y4eOHas MEPEHOCHON, pabo4Mil CTOJI, MHChMEHHBIN

ayJAUTOpUs IS IPOBEICHUS J1a00paTOPHBIX YIJI0BOM CTOJI, IPENOJABaT. CTOJ

pabot. YuebHas aynuropus Ui KypcoBOTO

MIPOEKTUPOBAHHUS (BBITIOJTHEHHS KyPCOBBIX

pabor). YueOHast ayquTopus JIJIsl TPOBEICHUS

TPYNIOBBIX U WHAUBUIYAIbHBIX

KOHCYNbTAIMi YueOHas ayAuTOpHs JIst

IIPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJISA U

IPOMEXYTOUHOM arrectaruu (A-415)

4 | Ilomemenue g caMOCTOSATENbHOW paboThl. | CTOMBI YYEHUYECKHE, CTYJbs
(I'-401) yuennyeckue, IIK ¢ BeIXOOOM B cCeThb

WNHuTtepHer
5 [Tomemenue mms camocTosITENbHOU PadboThl | CTOMBI YYEHUYECKHE, CTYJIbS

cryaentoB (C-705)

yuennueckue, [IK ¢ BbIXxoOM B ceTh
«HTEpHETY.




