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1. OFBEM JIJUCHHUIIJIMHBI
Bcero: 4 3aueTHbIX eAMHMILIBI TPy 0eMKOCTH (144 akameMUyecKux yaca)

. Ha Bcio Cemectp
Bug yueGHo# paboTh
JTUCITUTUTHHY 9

AyauTOpHbIE 3aHATHSA (KOHTAKTHas padora ¢

npenojaBarejgeM), BCEro 4acon 24 24

B TOM YHcCJIe:

Jleknuun 12 12
[TpakTryeckue padoThI 12 12
CamocrosiTeibHasA padoTa, BCero 4acos 120 120

B TOM 4YHCJIC.

IToaroroBka K sK3aMeHy 27 27

Jpyrue BUabl CaMOCTOSITEIbHON PabOTHI

63 63
KypcoBas padota 30 30
Bua npome:xyTo4HO# aTTecTaluu JK3aMeH JK3aMeH
OO0mas Tpy10eMKOCTh TUCHUILIHHBI U 144 144

TPYAOEMKOCTD 110 C€EMECTPaM, 4aCoB




2. MECTO JUCHUITJIMHBI
B CTPYKTYPE OFPA3OBATEJBHOM ITPOT'PAMMBI
HuctuminHa «bHOTEXHOJOTUYECKUE TIPOLECChl B IPOMBIILICHHOCTH
OTHOCUTCS K BapUaTUBHOM YacTH AMCHUIUIMH Ojoka 1. M3ydyeHue AMCIMIUIMHBI
O0aszupyercs Ha pe3yibrarax oO0ydeHus, CGHOPMHUPOBAHHBIX TMPU H3YUCHHUH
cienyromux AuciuuiuiiH:  «BBegenme B OuorexHosoruio», «lIpomeccel u
anmnaparbl OMOTEXHOJIOTUN, «DapmanieBTHUECKas OMOTEXHOJIOTHSI,
«CenbCKOoX03sUCTBEHHAS OMOTEXHOJIOTUS, « BHOTEXHOIOTUS MUKPOOPTaHU3MOBY.
Pe3ynbTaThl OOydeHUS 1O JUCHUIUIMHE HEOOXOAUMBI JJisi OCBOCHUS

MOCJHEAYIOINX  JUCHUILINAH: «Metoapl aHaiim3a B OMOTEXHOJIOTHUYECKUX
POU3BOICTBaX», «bno0E30MacHOCTh U TEXHOTCHHBIC PUCKH B OMOTEXHOJIOTHHY,
«be3onacHoCTh 3KCILUTyaTaluu OMOTEXHOJIOTHYECKUX YCTaHOBOKY,

«buorexnonornueckue IMPpOUCCChI B IMPOMBIIIJIICHHOCTH, ((MGI[I/IL[I/IHCKaSI
6I/IOT€XHOJIOFI/UI», «OcHOBBI HHHIGBOfI OMOTEXHOJIOTHI.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA

Iesgb ocBOCHUS IMCUMILIMHBI. HA OCHOBE TEOPETUUECKUX IPEACTABICHUN
Y IPAKTUYECKUX HABBIKOB JJaTh 0Oy4YaOIIMMCS 3HaHUS B 00J1aCTH OMOTEXHOJIOTHUH,
KOTOpasi UrpaeT BEAYLIYI0 POJIb B CO31aHUU U Pa3BUTUU COBPEMEHHBIX OTpaciei
HAayKH W TEXHHUKHW, PAIMOHAIBHOM IPHUPOIOINOJIB30BAHUHU, OXPAHE OKPYKAKOLIEH
Cpenbl, Pa3BUTUM MEIULHUHCKOM XMMHH, COBPEMEHHOI'O CEJIbCKOTO XO35MCTBA,
MAILIEBBIX ITPOU3BOJICTB U IPYTUX OTPACIAX YEIIOBEUECKON AEATEIbHOCTH.

3agayamMu TUCHUTLIMHBI SIBJISIIOTCS

- (hopMUpPOBaHNE COBPEMEHHBIX MPEACTABICHUI 00 YPOBHE HAyUHBIX JTOCTHIKCHUI
B o0JlacTd TPUKIAJAHON OHOTEXHOJOTHUH; 3HAKOMCTBO C COBPEMEHHBIMHU
IPOMBINIJICHHBIMH ~ OMOTEXHOJIOTHYECKUMH  TIpolieccaMu;  OOBEKTaMu |
POAYKTaMH OMOTEXHOJIOTHH;

- u3y4yeHHWe OHOTEXIOJIOTHYECKHX IMPOIIECCOB, CIOCOOOB  TEpepabOTKu
CEIIbCKOXO3SHUCTBEHHON MPOIYKIIUU, OMOTpaHC(hOpMAIMH BTOPUIHBIX CHIPHEBBIX
pECypCoB TMepepadaThIBAIONIUX MIPESAPUATHA U OTXOJIOB.

Komnerenuumn, popmupyembie B pe3yibTaTe 0CBOCHUA M CHUIIIMHBI:
- IlpoBegenme paboT, PYKOBOJACTBO pabOTaMH [0 KOHTPOJIO KadyecTBa

dapmaneBTrueckoro npoussojactaa (I1K-1);

- BBINIOJIHEHHE PA0OT MO BHEAPEHHUIO TEXHOJOIMYECKHMX MPOLIECCOB MPH
MIPOMBILJICHHOM  IPOM3BOJCTBE JIEKAPCTBEHHBIX CPEACTB W  yIpPaBJICHUE
HPOMBIILICHHBIM MPOU3BOACTBOM JieKapcTBeHHBIX cpencTB (ITK-2);

- OpPraHM3allMOHHO-TEXHOJOTMYECKOE OOECIeUeHUe, YIPAaBICHUE, BEICHUE
TEXHOJIOIMYECKOI0 IIpoLecca MPOU3BOICTBA OMOTEXHOJIOTMYECKON POAYKIIUU IS
nuieBoit nmpomeinuieHHOCTH (ITK-6).



B pesyabTare ndy4eHus IMCUMILIMHBI 00y4aOIMIACH T0JIKEeH:

3HATH:

- OCHOBHBIC DJIEMEHTHI OHOTEXHOJOTHYCCKUX IMpOoLCCCOB B ITPOMBIIIIICHHOCTH,
OCHOBBI IIPOBCIACHHA pa60T II0 KOHTPOJIO KadCCTBa OMOTEXHOJIOTHYSCKOTO

MIPOU3BO/ICTBA,

- IIPUHOUIIBI OpraHU3alliid W BBIIIOJHCHHC pa60T B OHMOTEXHOJIOTHYCCKOMH

1ab0paToOpuu;

- TEXHOJIOTMYECKHE MPOLECChl MPOU3BOJICTBA OMOTEXHOJOTUUECKON MPOITYKIIMU
JUISL Pa3HbIX OTPACJIEN MTPOMBIIIJIEHHOCTH.

YMmerh:
- TPOBOAUTH
MPOU3BO/ICTBA,;

paboTel  TIO

KOHTPOJTIO

KadyeCTBa

- BBIIIOJIHATH pa0OThI B OMOTEXHOJIOTMYECKOI J1abopaTopuy;
- YOPAaBJIATH TEXHOJOTHYECKUM IMPOIECCOM IMPOU3BOJACTBA OMOTEXHOJIOTMUYECKOM

MPOTYKIIHH.
Baagerts:

- METOJJaMU OMOTEXHOJIOTHH;
- HaBBIKaMU PabOThI B OMOTEXHOJIOTHYECKO JIabopaTopuu;

- HaBbIKaMH

yIpaBJICHUS

OMOTEXHOJIOTUYECKON MTPOTYKIIUH.

TCXHOJIOTHYCCKHUM

IIponccComM

OMOTEXHOJIOTUYECKOTO

IIpOU3BOACTBA

NHaukaTtopsl M JOECKPUNTOPBI YacTH COOTBETCTBYIOLIEW KOMIIETEHLINH,

dbopMupyeMoii B MpolecCe HU3YUYCHHUS JTUCIUIUIMHBI

«bHroTexHoornyecKue

MpOoUCCChl B IPOMBIIINIICHHOCTHU)», ONCHUBAIOTCS ITPU ITIOMOIIIHM OLCHOYHBIX CPCACTB.

[TnarupyemMblie pe3yabTaThl O0yYeHHs 110 AUCITUIUTHHE « BHOTeXHOIOTHYecKue
MPOIIECCHI B TPOMBITIUICHHOCTH», HHIUKATOPBI TOCTIKeHHS KomneTeHimu [1K-1,
[1K-2, TIK-6 nepeueHb OIIEeHOYHBIX CPE/ICTB

Ne Kon HanmenoBanue Kon [Inanupyemsbre HanmenoBan
1/ | MHAKUKaTopa MHIMKATOpa IUTAHUPYEMO pe3yJIbTaThl ue
I | JOCTUKECHUS JOCTHKEHUS ro o0y4yeHUs OLICHOYHBIX
KOMIIETEHIIH KOMIIETEHIIUU pe3ynbrarta CPEICTB
u o0OyueHus
1| UA-lnkq 3HaTh: ocHosHble | 3 (MA-1p.1) 3naer: OCHOBHBIE | Bompocsr st
AIIEMEHTBI JJIEMEHTHI CAATH SiEaNera
OMOTEXHOJIOTUYECKH OMOTEXHOJIOTMYECKU
X MIPOLIECCOB B X IIPOLIECCOB B
MIPOMBIIIJIEHHOCTH, MIPOMBIIIJIEHHOCTH,

OCHOBBEI MIPOBEACHUA
paboT Mo KOHTPOJIIO
Ka4yecTBa
OMOTEXHOJIOTMYECKO
r'o IPOU3BOJICTBA

OCHOBBI IIPOBCACHUSA
paboT Mo KOHTPOIIO
KayecTBa
OMOTEXHOJIOTHUYECKO
r'0 IPOU3BOJICTBA




-2k Vumers:  mpoBoauTh | Y (MA-2nx.1) VYmeer:  TMPOBOIUTH | Tpebosanms x
paboThI o paboThI fo | obopmuerio
MPaKTUICCKUX
KOHTPOJIIO KadecTBa KOHTPOJIIO KadecTBa
paboT, BOIPOCHI
OMOTEXHOJIOIHYECKO OMOTEXHOIOTHYECKO | 111 samurer
'O IMPOU3BOACTBA T'0 IMPpOU3BOACTBA pe3yJIbTaToB
MPaKTUICCKUX
M-y Buagers: Mertomamu | B (M-3pk.1) Braneer: MeromaMu | TpeGosanus x
OMOTEXHOJIOTHH OMOTEXHOJIOTHMH oopmreHHIo
MPAKTUYCCKUX
paboT, BOIPOCH!
IUTS 3aIUTHI
pe3yIBTaToB
MPAKTUYICCKUX
pabot
WA-1px2 3HATh: npuHuunsl | 3 (MA-1nk) 3HaeT: NPUHIUIIBL | Bompocsr st
Ca4u dK3aMCHa
OpraHu3aIuu u OpraHHu3aIux u
BBITIOJIHEHHE PadoT BBINIOJIHCHHE PadOT
B B
OMOTEXHOJIOIMYECKO OMOTEXHOJIOTHYECKO
it maboparopuu it maboparopun
U-2k2 Vmers:  BBIMOAHATE | Y (M-2nk-2) Vmeer:  BBINOJHATE | TpeGoBanus K
paboThI B paboThI p | Obopmenio
MPAKTUICCKUX
OMOTEXHOJIOTHIECKO OMOTEXHOJIOTHYIECKO
o o paboT, BOIPOCH
i naGoparopuu 1 naGoparopuu IS 3aIUATH
pe3yIbTaToB
MPaKTUIECKUX
pabor
N-3nk-2 Buagers: HaBblkaMu | B (M1-3nk-2) Bnageer: HaBbIKaMu | TpeOoBaHms K
paboThI B paboThI B | odopmerio
IIPAKTHYCCKUX
OMOTEXHOJIOTHYECKO GUOTEXHOJIOTHYECKO | ¥
o o pabot, BOMPOCHI
i mabopaTopuu it maboparopun IS 3AIUATH
pe3yIbTaToB
MPAKTUICCKUX
pabor
UO-1k.s 3HaTh: 3 (UA-1nk.e) 3Haer: Bompocsr st
TEXHOJIOTHYECKHUE TEXHOJIOTHUECKHE C/lauM SK3aMeHa
TIPOIIECCHI MIPOLIECCHI
MIPOU3BOJICTBA TIPOU3BOJICTBA
OMOTEXHOJIOTMYECKO OMOTEXHOJIOTHYECKO
U MpOAYKIMH JUIA W TpOAYKIMH JJIA
pasHBIX  OTpacieit pasHbIX  oTpacinei
MIPOMBIIIIJICHHOCTH. MTPOMBIIIJICHHOCTH.
N-2nxc6 VYmers:  ynpaBiath | Y (MI-2rice) YMeer: yIpaBisATh | Tpebosamms K
TEXHOJIOTHYECKUM TEXHOJIOTHYECKUM odopmerHIo
MPAKTUICCKUX




IPOIIECCOM MTPOIIECCOM paboT, BOMPOCHI
MIPOU3BOJICTBA MIPOU3BOJICTBA AT 3aIATHL
pe3ysIbTaToOB
?I/IOTGXHOJ‘IOFI/I‘IGCKO (Z)I/IOTeXHonorI/IquKo HpaKTHYECKIX
i mpoayKIuu 1 IpOayKIHH paGot
9 NJ-3pik-6 Bnaners: HaBbikamu | B (MI-3pk-) Bnageer: HaBbIKamu | TpeboBanns k
yIpaBJIeHUs yIIpaBJICHUS odopmreHnio
TEXHOJOTHYECKUM TEXHOJOTHUYECKUM TIPEKTHACCIHX
paboT, BOIPOCH
IIPOLIECCOM IPOIIECCOM JUISL 3aLLUTbI
IMPOU3BOACTBA IIpOU3BOJACTBA pe3yJIbTaToB
OHMOTEXHOJIOTHYECKO OMOTEXHOJIOTHYECKO | MPAKTHICCKHX
i IpoAyKIUu. W IPOYKIIHH. pabor
4. COIEP KXAHUE JIUCIIAIIJINHBI
4.1. YyeOHO-TEMAaTHUYECKHH IJIAH
Homep ISO.quecTBo JacoB
pasena, HaunmenoBanme pa3aeJa, KOHTAKTHOM padoThbl ¢ MpenoaaBaTesieM
TeMbI IIpakTnyeckune
TeMBbI Jleknun
padoThI
buotexHosornyeckue npoueccsl.
1 Beenenue B npenmer. [IpombinneHHas 2 2
MUKpPOOHOJIOTHSL.
2 buounayctpus pepmeHTOB. 2 -
3 OCHOBBI TCHETUYECKOM U KIIETOYHOM 5 5
HHKCHEPHUH.
4 BuotexHoorus B MEAUIIMHE U 5 i
(bapMaKoJIorui.
5 buoTtexHomorus B NuieBou 5 )
MTPOMBINIIICHHOCTH
[TpumeHeHrne OMOTEXHOIOTHUECKUX
6 MIPOIIECCOB ISl PEIICHUS TPOOIIeM - 2
OKPYKaKOILEH Cpebl.
7 TexHonornyeckass 6MOIHEpreTHKa - 2
8 buoreorexnomorus - 2
9 BHOTEXHOJIOTHS B IPYTUX OTPACIIIX 5 5
MPOMBINIJICHHOCTH.
Bcero: 12 12
4.2. Conepskanue JIEKIIMOHHBIX 3aHATHI
Tema 1. buomexnonozuueckue npoueccol. Beedenue 6 npeomem.

Ilpomslunennas mukpoouonozus.

buorexHonornueckui mpouecc M €ro ATambl.

IlepciekTuBBI pa3BUTHA

onorexHosorun. OCHOBHBIC HAMpaBlIeHUs OUMOTEXHOJIOTHH. MHKPOOPTaHU3MBI -

IMPOAYLICHTHI

IICPBUYHBIX KW BTOPHUYHBIX METa0O0JIUTOB.

OCHOBHBIE CTaauU




BBIPALIMBAHUS OPraHU3MOB-TIPOAYLIEHTOB M TOJyYeHUE OMOTEXHOJOTHYECKOMN
MUKPOOHOU MPOTYKIUH.

Tema 2. Buoundycmpusn hepmenmos.

Ucrounnkun ¢depmenToB. TexHONOTUS KyJIbTUBUPOBAHUS MPOIYLICHTOB
dbepMEeHTOB, BBIJICIICHUS W OYHUCTKHU dbepmenToB. NMMOOMIM30BaHHBIE
dbepMeHThI: HOCHUTENW JUIsi UMMOOWIM3AalU  (EPMEHTOB, METOAbl HWMMO-
Oommmzanu (pepMEeHTOB, UMMOOWIN3AIMS KJIETOK, MPOMBIIUICHHBIE MPOIECCH C
WCITOJIb30BAaHUUEM UMMOOMIIM30BAaHHBIX (DEPMEHTOB U KJIIETOK.

Tema 3. OcHogbl 2enemuuecKoil u KnemoyHoll UHIHCEHEPUU.

Uctopust pa3BuTHs TE€HETUYECKOM WHXKEHEpUU. bDHOTEXHOJIOTHA U
KoHcTpyupoBaHue pekomOuHanTHbIX JIHK. KnonupoBanue u 3kcrpeccusi reHoB.
KynbpTypa KIETOK M TKaHEW: KpaTkas UCTOpus IpeameTra. MeToasl M YCIOBUS
KYJIbTUBUPOBAHHUS TKAHEH U KJIETOK pacTeHui. Vcnonb30BaHuE KyJIbTYpPbl KIETOK
Y TKaHEW B CO3/IaHUH COBPEMEHHBIX TEXHOJOTHNA. Kprocoxpanenue.

Tema 4. bBuomexnonozusa 6 meouyune u apmaxonozuu.

[Ipou3BOACTBO aMUMHOKHUCIIOT, (PEPMEHTHBIX MpenapaToB, aHTUOMOTHKOB,
rOPMOHOB, HHTep(epoHOB. JlMarHoCTUYECKHE TMpernapaThl U MOHOKJIOHAJIbHBIC
antutena. ['eHHas Tepanus. DBHOTEXHOJIOrMYECKOE BBIPAIIMBAHUE TKAHEH U
OpPraHOB JIJIsl UMILJIAHTALINH.

Tema 5. Buomexnonozun ¢ nuuieéoii NPOMbIUIIEHHOCIU

[Tonyuenne MUKpOOHOTO U IPUOHOTO MUIEBOro Oenka. OdoraiieHue MUIu
HEOOXOIMMBIMH AMUHOKHUCJIOTAMH ¥ BUTaMUHAMU. BpoiuibHbIe TPOU3BO/ICTBA.
Kucnomomnmounsie mpoaykThl. Kamenue oBoreit u GpyKToB.

Tema 6. Buomexnonozus é Opy2ux ompaciax RPOMbulULAEHHOCHU.

[Tpon3BOACTBO OPraHMYECKUX KUCIIOT U IPYTUX MPOAYKTOB. broceHcophl Ha
OCHOBE MMMOOWMJIN30BaHHBIX (epMeHTOB. Mcmonb3oBaHue OMOTEXHOJIOTUYECKUX
MIPOIIECCOB B XUMUYECKON U HE(TEra30BOM MPOMBIIIEHHOCTH.

4.3. IlpakTH4yecKue 3aHITHS

Homep HauMeHOBaHMe HaumeHoBaHMe MPaAKTHYECKOM HopmaTtus
paszeina, paszeua, padoThI BpEeMEeHH,
TeMBbI TeMBI yac.
BuotexHonornyeckue
npoueccel. Beenenne | JleiictBue MHUKPOOPTraHU3MOB,
1 B IIpEMET. BBI3BIBAIOLINX PA3JIOKEHHUE 2
HpOMBIHIJ'IeHHaH OpPraHN4YC€CKUX BEIICCTB B PA3HBIX CpCaax.
MHUKPOOHOJIOTHSI.




N3ydeHne akTUBHOCTH HEKOTOPBIX TPYIII
OcHOBBI Y1 p pyH
. (hepMeHTOB.
TCHETUYECKOM U
. MuKpOOpraHu3MebI - IIPOJIYIICHTBI 2
KJICTOYHOM .
¢depmenToB. [Togbop ycnoBuii u
WH)KCHEPUH. .
poBeicHne PEPMEHTATUBHBIX PEAKITHIA.
IIpumeHeHue
OMOTEXHOJIOTHUYECKUX | BIUsSHIE TOKCMKAHTOB Ha KJIETKU YKHBBIX
6 MIPOLIECCOB JUISL | OPraHU3MOB, 2
pemeHuss  nmpobsieM | 3KOOMOTEXHOJIOTHH.
OKPYKaIOIIEH CPEbl.
[Tonyuyenue 9KOJIOTUYECKH YUCTOMN
SHEepruu: ouoras,
TexHoNmorHuecKas
7 MPOU3BOJICTBO OnosTaHoia u 2
OHOPHEpreTHKa
O6moOyTaHosa, OMOTEXHOIOTUS
peoOpa3oBaHus COTHEYHON SHEPTHH
bruorexHonornueckoe oborameHue pya.
Mukpo6Hoe
BhIleaunBanue. ObeccepuBaHue Yriei.
8 buoreorexnonorus bopwba ¢ o6pa3zoBaHueM 2
METaHa B INaXTaX. BHOTEXHOJIOTUYCCKUE
MIPOIIECCHI
104YBO0OpPa30BaHUSI.
buoxumudeckue MIPOIIECCHI npu
buoTtexHooTHS B MIPOU3BOJICTBE OPTAHUUYECKUX
9 JPYTUX OTPacisX KHUCJIOT. Mcmonb3oBaHre OMOCEHCOPOB B 2
MIPOMBIIIJICHHOCTH. Pa3TUYHBIX OTPACIISIX
MPOMBITIITICHHOCTH U METUIIHHE.
Bcero 12
4.4 KypcoBasi padora
TpebdoBanus Kk KypcoBoii padore
Kypcosas paboma mupencraBnsger coOOW  HUTOTOBBIM  JOKYMEHT,

IPEAYCMOTPCHHBIM y4eOHOM MporpaMMoON Ha 3aKIIOUMTEIILHOM JTare
U3Y4YCHHUS] Y4eOHOW JUCIUIUIMHBL. OJTO Oosiee TIyOokoe U 00BEeMHOE
uccieoBaHle M30paHHOW MpoOseMbl y4eOHOro  Kypca, 4yeMm pedepar,
JOKJIa/1 u KOHTpPOJIbHAs pabora.
Cmpykmypa Kypcoeoii padom: TUTYIbHBIN JIMCT; OTJaBJICHUE; BBEJICHUE;
OCHOBHAsI 4acTh;

3aKJIFOYEHHUE; CIIUCOK MCIOJIB3YEMOU JIMTEPATYPhI; CIIUCOK ITPUIIOKEHUIN

K oghopmnenuro Kypcoswvix padom npedvasnawmcesa ciedyrwuiue mpedosanus:
Ob6vem — 20 — 25 cTpanul] ne4atHoro tekcra. Popmam — A4, neyataercs
Ha ofHOM cTopoHe ymcta. [llpugpm — Times New Roman, kerns 14 (uepes
MOJITOpa MEXKCTPOYHBIX WHTEpBana). Hymepayus CTpaHUll apaOCKUMH
nudpaMu MOCepeIMHe BEPXHETO JIMCTA. TUTYJIbHBIA JUCT W CTpaHUIA, HA
KOTOPOH PaCIIOJIOKEHO OTJIaBJICHUE, HE HOMEPYIOTCS, HO MPUHUMAIOTCS 3a
MEePBYIO U BTOpYIO cTpanully. [lona: BepxHee — 20MM, HrbkHee — 20MM,
neBoe — 20mM, mpaBoe — 15 mwm. ['maBel m maparpadbl TOJDKHBI OBITH




nponymepoBanbl. Homep cooTBercTByromero pasjaena (IJiaBbl) WU
nojpasnena (maparpada) cTaBUTCS BHayaje 3arojioBka. TOYKYy B KOHIIE
3arojI0oBKa, pacrojlaraéMoro MOCpPEIWHE CTPOKH, HEe cTaBiT. Crexpyromiue
TJIaBbl WJIM pa3/ieiibl HAUMHAKOTCS C HOBOM CTpaHMIlbl. MexXay Ha3BaHUEM U
NOCJEAYIOIINM TEKCTOM JAENAETCS MPOIYyCK CTpoku. Ha3zBaHusl 3arosioBKOB
IJIaB MW IYHKTOB B  OIJIABJICHUH TNEPEUYUCISAIOTCS B TOW  XKeE
MOCJIEIOBATEIBHOCTH, YTO U B TeKcTe paboThl. Tabmuubl u rpaduyeckue
MaTepHajIbl JTOJDKHBI MMETh Ha3BaHue (BbImojHsorcs B Word, Excel wim
Tr000M MaTeMaTHYecKoM makete). OHM MOTYT pa3MemaThCst cpasy ke Mocie
CCBUIKM Ha HHUX B TEKCTE padOThl WU B NpuiokeHUuU. CChUIKM Ha HUX B
TEKCTE MUIIYT COKpAaIlleHHO U 0e3 3Hauka «Ney, Hampumep: puc. 3, maoi.
4.13) OOs3arenbHO clemyeT JaBaTh CCBUIKM Ha WX HCTOYHUKH.
Hcnonbs3oBaHre 4yKOro Marepuana 0e€3 CChUIKA Ha aBTOpa M HCTOYHUK
3aMMCTBOBaHUs sBisgercss tuiaruatom! B 1menom Oubnuorpaduueckue
cceuikn opopmirsroress mo 'OCT P 7.0.5; wiumrocTpaTuBHBIA MaTepHall,

Tabmumibl, npunoxkenus - o [OCT 2.105; cnucok nuteparypsl — o 'OCT
7.1.

5. METOAUYECKHUE YKA3AHUA JJISA OBYUAIOIIIUXCA
IO OCBOEHUIO TN CHUIIJIMHBI

[Ipu mpocaymuBaHuK JEKIMA PEKOMEHIYETCS B KOHCIEKTE OTMEYaTh BCE
Ba)KHBIC MOMCHTHI, Ha KOTOPBIX 3a0CTPSCT BHUMAHKE MPEIOAaBaTENb, B YaCTHOCTH
Te, KOTOpHIE HaNpPaBJICHHl HAa KA4YeCTBEHHOE BBIOJIHCHUE COOTBETCTBYIOMICH
1abopaTopHOI pabOTHI.

[IpenomaBaTeneM 3arIaHUPOBAHO WCIIONB30BAHUE TPH UYTCHUHU JICKIIUN
TEXHOJIOTUM Yy4yeOHOU muckyccuu. [loaTtomy pexkomenayercs (UKCUPOBATH ISt
ce0s1 MIHTEpEeCHbIE MOMEHTHI C IEJbI0 UX aKTUBHOTO OOCYKJIEHUS Ha JUCKYCCHU B
KOHIIE JICKIIUH.

3a0roM Ka4eCTBEHHOTO BBIMIOJHEHHUS TMPAKTUYECKUX padoT SBISETCS
CaMOCTOATENbHAS MOATOTOBKA K HUM HAaKaHyHE ITyTE€M MOBTOPEHUS MAaTEepUaJIOB
Jekuuii. PekoMeHIyeTcsi MOATOTOBUTH BOMPOCHI MO HEACHBIM MOMEHTaM U
0OCYNTh MX C TIPETojaBaTesieM B Hayasle MPAKTUIECKOU PabOThI.

[IpenomaBaTeneM 3arIaHUPOBAHO MIPUMEHEHHUE HA MPAKTHUYCCKUX 3aHITHAX
TEXHOJIOTHIA pa3BUBAIONIETO 00YUYECHHS, KOJUIEKTHBHOTO B3aMOACHCTBHS, pa3dopa
KOHKPETHBIX cuTyaluid. [I03TOMy pUBETCTBYETCS TPYIIIOBOM METOT BHITTOJTHCHHSI
MPAKTUYECKUX PaOO0T M 3alTUTHI OTYCTOB, a TaK)KE B3aMMOOIICHKA M OOCYKJICHUE
PEe3yIbTATOB BBIMOJHEHUS MTPAKTUYECKUX PAOOT.

BrimonHnenne camocTosTensHONW paboThl MOpa3yMeBaeT CaMOCTOATEIBHOE
W3YYCHHUE PAa3/CNIOB JUCIUIUIMHBI, MOATOTOBKY K MPAKTUYECKUM 3aHATHSIM, W
MOATOTOBKY K K3aMEHY, BBITIOJIHEHHE KYPCOBOM paOOTHI..
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PexoMeHayemMBblil pe:KUM CaMOCTOSITEIbHOM padoThl

HaumenoBanue Pexomennyemas
BH/Ia CAMOCTOSITEILHOI PadoThI TPYA0E€MKOCTb,
aKaJ. Jyac.

CamocTosiTeJIbHOE HU3YYCHUEC TEM

JTUCIHUIIJIUHBI:
[TpombliIeHHass MUKPOOHOJIOTUSI. 51
OCHOBBI T€HETUYECKON U KJIETOYHOW MHKEHEPUH.
broTtexHoOrHA B IPYTUX OTPaCiIAX
IIPOMBILUIEHHOCTH.

IToaroroBka K NPAKTUYC€CKUM 3aHATUAM

12

(o 2 yaca Ha KaXKJ10€ 3aHATHE)
IloaroroBka K KypcoBoii padore 30
IHoaroroBka K 3K3aMeHy 27
Bcero: 120

6. ®OH/1 OLIEHOYHbBIX CPEJCTB
JUISI ATTECTALIMY MO JUCHMILIAHE

6.1. IlepeyeHb OLICHOYHBIX CPEICTB

1. OtueTsl 00YUYAIOIIMXCS IO MPAKTUYECKUM padoTam.
2. baHK BOIIPOCOB K IK3aMEHY.

3. Kypcogas padora.

4. baHnk TeM KypcoBOil paOOTHI.

6.3. IIpouenypa oneHUuBaHNs Pe3yJabTATOB OCBOCHHUSA TUCHUIIIMHBI

DK3aMeH TMPOBOAMUTCS B YCTHOUM (popMe B BUJE OTBETOB Ha MOCTABJICHHbBIC
BOMPOCH. B OmiieT BKIIIOYEHBI JIBa BOMPOCA M3 MPOCITYIIAHHOTO Kypca. Kaxmibiii
BOIPOC OlleHUBaeTcs B 15 GamioB. Bpems Ha mMOArOTOBKY K OTBETY Ha BOIPOCHI
omera coctaisieT 1 gac u 10 20 MUHYT Ha OTBET JIJISI KKJIOTO OOyYaroIIerocs.
[IpenogaBaresib MOXET 3a7aBaTh JOINOJHUTEIbHBIE BOIPOCHI TOJBKO B pamMKax
BOIIPOCOB OuJeTa.

Pe3ynbTaThl 2K3aMeHa 3aHOCSTCS MPENoJaBaTesieM B AK3aMEHAIMOHHYIO
BEJIOMOCTb, KOTOpas CIaeTCs B OPraHU3AIMOHHBIM OTAEN WHCTUTYTa B JCHBb
AK3aMEHa, a TAK)KE BBICTABJISIIOTCS B 3aUETHYIO KHIKKY 00y4aroIerocs.
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6.4. IlpumMepbI 01IEHOYHBIX CPEACTB I IK3aMeHAa
IlepeyeHb BONPOCOB K IK3aMEHY

1. OObexThl OuoTexHojoruu. Wcropusi CTaHOBIEHUS OMOTEXHOJIOTHYECKUX
MPOIIECCOB B  NPOMBINIICHHOCTH. (OCHOBHBIE HANpABJICHUS COBPEMEHHOMU
OMOTEXHOJIOTHH.

2. 3amaun OUOTEXHOJOTUYECKOW HayKu. CBsi3b OHMOTEXHOJOTHMH C OTpacisiMu
JIESITEIbHOCTH YeNIOBEKa: MEAMIUHON U (apMaKoJIoTuel, CeIbCKUM XO3SHCTBOM,
DKOJIOTHEU, SJHEPTETUKOUN, MUIIEBOM ITPOMBILIICHHOCTBIO, TE€OJIOTUEN U IPYTUMU.
3. IlpombllieHHass MUKpPOOHMOJIOTHS, T€HETUYECKass M KJIETOYHAas WHYKEHEpHs,
WHKEHEPHAs SH3UMOJIOTHS.

4. [leiicTBU€ MHUKPOOPTaHU3MOB, BbBI3BIBAIOIIMX PAa3J0KEHUE OPraHUYECKHUX
BEILECTB B Pa3HBIX CpElax.

5. Mukpoopranusmsl - HPOAYLEHThl MEPBUYHBIX U BTOPUYHBIX METAOOJIUTOB.
OCHOBHBIE CTaJAWM BBIPAIIMBAHUSA OPraHU3MOB-TIPOAYLICHTOB M  IOJY4YEHUE
OMOTEXHOJIOTMYECKON MUKPOOHON MPOAYKITHH.

6. Uctounuku ¢epmeHTOB. TeXHOJOrus KyJbTUBUPOBAHUS IPOIYLIEHTOB
(epMEHTOB, BBIJICICHUS U OYUCTKU (PEpMEHTOB.

7. UmMobOmi3oBaHHbIe (DEPMEHTHI: HOCUTENH JUIsI UMMOOWIN3AuK (DEPMEHTOB,
METOAbl UMMOOUIU3aMKA (PEPMEHTOB, UMMOOMIN3ALUS KIETOK, MPOMBILIICHHbIE
MPOLIECCHI C UCTIOJIB30BAaHUEM UMMOOMIIN30BaHHBIX (DEPMEHTOB U KJIETOK.

8. OcCHOBBI TEHETHYECKOM M KIETOUYHOW wuHXKeHepud. VcTopus pa3BuUTHS
T€HETUYECKON MHKECHEPUHU.

9. buotexHonorus u KoHCTpyupoBanue pekomouHanTHeix JJHK. KnonupoBanue u
DKCIPECCUS TEHOB.

10. KynbTypa KJIETOK U TKaHEW: KpaTKas UCTOpUS MpeaMeTa. MeTobl U yCIOBUS
KYJIbTUBUPOBAHHUS TKAHEU U KIJIETOK PACTEHUM.

11. Vcnonb3oBaHWE KyJbTYpbl KIETOK W TKaHE B CO3/1aHUU COBPEMEHHBIX
TexHoJiorui. Kpuocoxpanenue.

12. Mukpoopranu3msl — Ipoay1eHTsl hepmeHToB. [logbop ycnoBuit u
poBeJeHIE (PEePMEHTATUBHBIX PEAKIIUM.

13. IIpou3BOACTBO AMUUHOKHUCIOT, (PEPMEHTHBIX IMpenapaTroB, aHTUOMOTHKOB,
TOPMOHOB, UHTEP(PEPOHOB.

14. JIlnarHocTUYECKHE MpernapaThl U MOHOKJIOHANIbHBIE aHTUTENA. | 'eHHast Tepanusi.
15. buotexHonornueckoe BoIpalliBaHnue TKAHEW U OPTraHoB ISl UMIUTAHTALIMH.

16. TTonmyyeHue MUKpOOHOTO W TpuOHOro muilneBoro Oenka. OOoraiieHUe MUIIH
HEO0OXOAMMBIMA AMUHOKHUCIIOTAMU U BUTAMUHAMH.

17. BpoaunsHbie npou3BoAcTBa. Kuciomonounsie npoaykTel. KBaiienue oBoriei
U (PYKTOB.

18. buotpanchopmarusi KCECHOOMOTHKOB ¥ 3arpsI3HSAIONIUX OKPYKAIOIIYIO CpEedy
BeniecTB. OYUCTKA CTOYHBIX BOJ] OMOTEXHOJIOTUYECKUMU METOJaMHU.

19. BnusiHue TOKCUKaHTOB Ha KJIETKH JKUBBIX OPraHU3MOB, S9KOOMOTEXHOJIOTUH.
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20. TlomydeHme SKOJOTWYECKH YUCTOM DJHEpPrUM: OHOTas, MPOU3BOJCTBO
OuosTaHosia W OMOOyTaHOJIAa, OMOTEXHOJIOTHS MPEeoOpa30BaHMS COJIHEUHOU
SHEPTHH.

21. buorexHonoruyeckoe oboramieHue pya. MuUKpoOHOE BbIIIeIauuBaHUE.
ObeccepuBanue yrieu.

22. bopr0a ¢ 00pa3zoBaHKeM METaHa B IIaXTax.

23. BHOTEXHOJIOTUYECKHE MPOIIECCHI TOYBOOOPA30BAHUSI.

24. TTpon3BOACTBO OPTaHUIECKUX KUCTIOT U JPYTUX MPOTYKTOB.

25. buoceHncopbl Ha OCHOBE UMMOOMIIM30BAaHHBIX (PEPMEHTOB.

26. Hcnonb3oBaHWe OHOTEXHOJOTHYECKHX TMPOIECCOB B XUMHUYECKOW U
He(Tera3oBoi MPOMBIIICHHOCTH.

27. BUOXUMHUYECKHUE TIPOIIECChHI MPU MTPOU3BOACTBE OPraHUIECKUX KUCTIOT.

28. Hcnonp3oBaHne OMOCEHCOPOB B PA3IMUYHBIX OTPACISAX MPOMBINIICHHOCTH U
METUIIHE.

IIpuMepbl TeM KYPCOBBIX padoT

1. IlpombIllUIEHHOE MPOU3BOJACTBO (DEPMEHTHBIX MPENapaToB U3 KYJIbTYp
MUKPOOPTraHU3MOB.

2. buoTexHONOTHYECKHWE TIPOLIECCHl B TMPOM3BOJACTBE PA3IMYHBIX BUIOB
MOJIOYHBIX IPOAYKTOB (Kedup, Horypt, cMeTaHa, TBOPOT).

3. buorexHomornyeckne OCHOBBI TPOMBIIUICHHON MEpepabOTKH MSCHOTO
CBIPBSL.

4. OcoOEHHOCTH OHMOTEXHOJIOTMYECKUX TPOIIECCOB B TMHBOBAPEHUH U
NOJIYYEHUH CIUPTONPOTYKTOB.

5. Ionyuyenue xyeOOMEKapHBIX APOAIKEH, OMOTEXHOJOTUYECKHUE MPOIIECCHl B
XJ1e00NIEYEHUH.

6. buoTtexHomornueckre mporecchl B CHIPOICITHH.

7. bakrepuanbHOE BBIIIEIIAYMBAHUE PY/: CIIOCOOBI, JOCTOMHCTBA, HETOCTATKH,
0o0JacTh M UENM MPUMEHEHHUs, OCHOBHBIE TEXHOJIOTMUECKHE ONepalu,
peanusyeMble TOpH  OaKTepUaIbHOM  BBIIIEIAYUBAHUU METAJUIOB U3
MUHEPAJIOB.

8. buorexHonornyeckrue METO bl KOHCEPBUPOBAHUS U XPAHEHUS KOPMOB.

9. buorexHonormueckue MeETOAbl B PEIICHUH MPOOJIEMbl SHEPTETUYECKHUX
pecypcoB

10.buoTexHOMOTMYECKOE TPOU3BOJICTBO MHCYJIUHA.

11.®epmenTHble NTpenapathl B hapMaleBTUYECKON TPOMBIIILIEHHOCTH.

12.00mme nOpuUHOUOB  KOHCTPYHMPOBaHUS IITaMMOB  MHUKPOOPTaHU3MOB
IPOAYLEHTOB AMUHOKHUCIIOT KaK MEPBUYHBIX METAOOIUTOB.

13.MuKpOOHOJIOTHYECKUI CHUHTE3 BUTAMHUHOB M KOHCTPYMpPOBAHHE IITaMMOB
MPOIYLIEHTOB METOJAMU T€HETHUECKOW NHKEHEPHUU.
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14. BuOTEeXHONOTUYECKOE MPOU3BOACTBO ACKOPOMHOBOM KHCIOTHI (BUTaMHHA
O).

6.5. ®oHa OLIEHOYHBIX CPEACTB

[lonublii OaHK 3aJaHUll MPOMEKYTOUYHOM AaTTECTALMM [0 JAMCLMIUIMHE,
[IOKA3aTeNM, KPUTEPUM, IIKaIbl OLCHUBAHUSA KOMIIETCHIMH, METOINYECKUE
MaTepuaibl, ONpPEICNSIONINEe TMPOIEeaypbl  OICHUBAHHS  00pa30BaTENIbHBIX
pe3yIbTaTOB, IPUBEACHHI B Y4eOHO-METOAMYECKOM KOMILIEKCE JUCIUILTAHBIL.

7. OCHOBHASA U JONNOJIHUTEJIBHAA YYEBHASA JIMTEPATYPA

7.1. OcHOBHas1 y4eOHAasl JIUTEPATypa
1. Bupyconoruss u OHOTEeXHOJOTHS [DIEKTpOHHBIN pecypc] : yued. / P.B.
benoycosa (u op.]. — Dnextpon, nau. - Caskr-IlerepOypr Jlanb. 2017. - 220 c. -
Pesxum noctyna: https:e.lanbook.com/91909/

7.2. JlonoJiHUTe/IbHAA Y4yeOHAasi JINTepaTypa

1.  IIpoMblUUIEHHBIE TEXHOJIOTMM WM MHHOBALMM : Y4eOHHK Ay By30B / A. JI.
3apenxuit, T. E. UBanoBa . — Cankt-IletepOypr [ u np.] : [Tutep, 2014 .- 473 c.

2. Jlucun I1.A. KommproTepHOe MOAEIMPOBaHNE TPOU3BOACTBEHHBIX MPOIIECCOB

B MMILIEBOW MPOMBIIUIEHHOCTH: YueOHoe mnocoboue — CII6.: M3parenbcTBO
«JIanpy, 2016. - 256c. - Pexum JIOCTyIa:
https:e.lanbook.com/reader/book/72585/#1

3. NHHOBaNIIOHHOE pPa3BUTHE TEXHHUKU MUILEBBIX TexHosiorui /C.T.AHTUNOB.
A.B.XKypasnes. JI.A. Kauapues, A.I'. MopaacoB u ap.; moa pexa. akaa. B.A.
[Mandumosa. CII6.:. MHznmarensctBo "Jlamp", 2016. - Pexum gocrtyma:

https:e.lanbook.com/reader/book/74680/#1

8. YUEBHO-METOJWYECKOE OBECIIEYEHUE AMOCTOSITEJIbHOM
PABOTbBI OBYYAIOLINXCA

1. Coxomnos, B. H. Annapatypa mukpoOuosgornyeckoi npomsinuieHHoctd / B. H.
CokonoB, M. A. SI6mokoBa.- JI. : Mammnoctpoenue, 1988,- 278 c.

2. Tanonos, K. I1. TIpouecce! u anmnapaTbl MUKPOOHOJIOTMYECKUX MMPOU3BOCTB
/K. H.I'annonoB.-M.: Jlerkas u nuii. mpom-cTh, 1981.- 240 c.

3. Meroauyeckue yka3aHus MO BBITIOJHEHUIO KyPCOBOM paOOTHI.

9. PECYPCBI CETU «<MHTEPHET»,
HEOBXO/IUMBLIE IS OCBOEHUA INCIUIIJINHBI

http:www.benran.ru/ - Bubmuoreka 1o ecTrecTBeHHBIM HaykaMm Poccuiickoit
aKaJeMUu HayK
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http :// apps.webofknowledge.com/ - Hayuno-6ubsmorpagudeckas 06asa

JIAHHBIX SCOPUS.

http://elibrary.ru. - Hayunas snextponnas 6ubnuoreka HOB.

http://rsl.ru/ - Dnexkrponnas 6udauorexa PI'b

http://diss.rsl.ru / Dnexkrponnas oudimoreka auccepraimii PI'B.
http://sciensedirect.com/ - XXypnai uzgarensctsa Elsevier

http://ncbi.nlm.nih.gov/ -  HauuoHabpHBIH  LEHTP  OHMOTEXHOJOIMYECKOM
uHbOpMaIUu.

10. YH®OPMAIIMOHHBIE TEXHOJIOI'UU,
INPOI'PAMMHOE OBECIIEYHEHUME
N UHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

OBC «Jlamb», DOBC «KoucymbranT cTyaeHTan, DBC «Znanium.comy,
«"apaHT» — cipaBOYHO-IIPABOBAasi CUCTEMA.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE
JANCHUITJINHBI

MarepuanbHO-TEXHUYECKOE 00ECICUCHUE TI0 peau3allii JTUCITUTUTMHBI
ocyuiecTBisieTcss B cooTBeTcTBUU ¢ TpeOoBanuamu PI'OC BO no panHOU
porpaMme.

12 METOAUWYECKHUE PEKOMEHJIAILIUU 11O OPTAHU3ALIUN
N3YYEHUSA JUCLHUIIINHBI:

Hucuunnunaa  «buorexHonornueckue Mpouecchl B MPOMBIIUIEHHOCTH
npenoaaercsa B TedeHue 9 cemecTpa, B BUE JEKIUI U MPAKTUYECKUX 3aHATUH, Ha
KOTOPBIX MPOUCXOAUT OOBSICHEHHE, MPAKTUYECKas NeATeIbHOCTh O0y4aroluxcs,
YCBOEHHUE, ITPOBEPKA MaTepHalla; B TEUEHUE CEMECTpa PEKOMEHIyeTCsl IOArOTOBKA
JTOKJIa/I0B, COOOIIEHUH C MX MOCIETYIONIUM 00CYKICHUEM.

B npenonaBaHuM JIUCHUIIMHBL NPUMEHSAIOTCS 00Opa3oBaTebHbIE
TEXHOJOTHU: METO]I npoOJIEeMHOTO U3IT0XKEHUS MaTepuana;
CaMOCTOSITEIFHOE O3HAKOMJICHHE OOYYarolIMXCs ¢ WCTOYHWUKAMHU WH(OpMAINH,
UCIIOJIb30BAaHUE WIUTIOCTPATUBHBIX MarepuanoB (Buaeopuibmsel, GoTorpadumu,
KOMIBIOTEPHBIE  TMPE3CHTAIlMH),  JEMOHCTPUPYEMBIX  Ha  COBPEMEHHOM
00Opy/IOBaHUH, OOIIEHHWE B HHTEPAKTUBHOM pEXHME, METOJA KpYIJoro CroJa
(3HAKOMCTBO C IEPBOMCTOYHUKAMH U UX OOCYKJICHHE).

CamocTrosiTenbHast pabota oO0ydaromierocs, Hapsily C HPaKTHYECKHUMHU
ayJIUTOPHBIMU 3aHATUAMU B rpymmne BBITTOTHSIETCS (mpu
HEMOCPEICTBEHHOM/OMOCPEIOBAHHOM KOHTPOJIE MPEnoaaBaTelis) Mo yueOHUKaM U
y4eOHBIM TTOCOOUSIM, OPUTHHATIBLHOM COBPEMEHHOM JIUTEpaType Mo Npoduiio.
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http://sciensedirect.com/
http://ncbi.nlm.nih.gov/

13. J1s1 - OBYYAIOLUXCsI € UCHOJBb30BAHMEM JUCTAHIIAOHBIX
OBPA3OBATEJIBHBIX TEXHOJIOT'MU

[Ipy wWcHoNb30BaHUM  DJIEKTPOHHOTO OOYYEHHS] U JUCTAHIIMOHHBIX
oOpazoBarenbHbIX TexHoJorui (mamee D0 um JIOT) 3aHATHS TOJHOCTBIO WM
YaCTUYHO MPOBOJATCS B pekrme oHjaitH. O0beM JUCHUIUIMHBI U paclpe/eieHue
Harpy3ku 1o BujgaM pabotr cootBercTtByeT 1.4.1 Pacnpenenenune O6anios
cooTBeTCTBYeT MmM.6.2 1100 MOXKeT OBITh HCIOJIB30BAHO B COOTBETCTBUE C
pemenuemM kadenpsl, B ciydae nepexoga Ha 20 u JJOT B mporecce o0yueHus.
Pemenue xadenpsl 00 HCHOIB3YEMBIX TEXHOJOTUSAX U CHUCTEME OIEHUBAHMS
JOCTHKEHUM  OOydYalOIUXCsl TMPUMEHSETCS € YYeTOM MHEHHsS BEIYIIEro
MPENoIaBaTeNs U JOBOJUTCSA A0 00YyHarOIUXCS.
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[MPMJIOXXEHME 1

AHHOTAaIUs K paboueit mporpaMMe TUCIUTITAHBI

«buoTtexHomornueckue IMpOUCCChI B ITPOMBIIIIJICHHOCTH)»
o0pa3oBaTeIsHOM MPOTPaMMBI BEICIIIETO O0OPa30BaHUS —
porpamMmsbl OakajiaBpuara
19.03.01 — buorexnoJiorus
HanpagieHHOCTB:
buorexnonorus

TpynoemkocTs aucturivibl: 4 3E (144 akageMHuecKux Jaca)
Cemectp: 5 (3aouHas hopma oOydeHHUs)
dopma NpOMEKYTOUHOM aTTECTALMN: IK3aAMEH

Conepxanue TUCIUUTLTAHBI

buoTrexnonoruueckue MIPOLIECCHI. [TpompblinieHHAS MUKPOOHOJIOTHSI.
buonnnyctpus ¢epmeHToB. OCHOBBI T'€HETUYECKOM M KIETOYHOM HHXKEHEPUHU.
buotrexnonorust B meaunvHe u (apmaxkoiorud. BUOTEXHOJOTHS B MHUIIEBOMN
MIPOMBIIIJICHHOCTH. [IpuMeHeHne OMOTEXHOJIOTHYSCKUX IPOILIECCOB JIJIsl PEIICHHMS
npobJieM OKpY Karolen CpEIbL. TexHonoruyeckas OMO3HEepreTrKa.
buoreorexnonorusi. BUOTEXHOIOTHSA B APYTUX OTPACIISIX TPOMBIIIIIEHHOCTH.
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Perucrpannu u3mMeHeHuil (1010JHEHNIT) B pad041yI0 MporpaMmy
yY4eOHOH AUCHUIIIMHBI
«brOTEXHONIOrNYECKUE ITPOLIECCH] B IIPOMBIIIUIEHHOCTH

N3meHeHus / 1onoTHeHHs B pa004y0 NporpaMmmy
Ha20 /20 yuyeOHbIii roxa:

OTBETCTBEHHBIN MTPENOIaBATEIb /

N3MeHeHns yTBEpKICHBI
Ha 3acefaHuu Kadeapsl «  » 20 T., IPOTOKOJ No

3aBenytomuii kadenpoit « _» 20 T.

N3meHeHus / 10M0JTHEeHHs B pa004y0 NPpOrpaMmy
Ha20 /20 y4eOHwrii rox:

OTBETCTBEHHBIN MPENOJABATEIb /

N3MeHeHns yTBEpKICHBI
Ha 3ace/laHuu Kapeaphl « _ » 20 T., IPOTOKOJ Ne

3aBenytomuii kadenpoit «_» 20 T
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