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1. OBIIME INOJIOKEHUA

11 OcHoBHas npodeccuoHaabHAasE 00pa3oBaTejbHasi MporpaMMa BbICIIero oopa-
30BaHMsl — MPOrpaMMa MoAroTOBKU MATHCTPOB (Jajiee — mporpamma marucrparypsi, OOII
MAarucTpaTyphbl), peajuzyemMas B COOTBETCTBUH C (pellepalbHbIM TOCYIapCTBEHHBIM 00pa3oBa-
TEIbHBIM CTAHJIAPTOM BBICIIETO 00pa3oBaHUs (eaepaTbHBIM TOCYIAPCTBEHHBIM OFOKETHBIM
0o0pa3oBaTeNbHbIM YUPEXKJIEHUEM BBICIIET0 MpodeccnoHanbHOoro obpazoBanus «Poccuiickuit
XUMHUKO-TEXHOJIOTHYECKUN yHuBepcuTeT uMeHu .M. MenzaeneeBay 1O HanpaBJICHUIO MOATO-
ToBKH 19.04.01 — GMOTEXHOJIOTHS 110 HANIPABIECHHOCTH (PO UITI0) MOATOTOBKH [IpoMbIniieHHas
OMOTEXHOJIOTHS ¥ OMOMHXKEHEPHS - MPEICTABISET CO00N KOMIUIEKC OCHOBHBIX XapaKTEPHUCTUK
o0pa3oBaHus, OPraHU3ALMOHHO-TIEArOTUYECKUX YCIOBUM, (JOpM aTTecTallH, KOTOPbIM mpen-
CTaBJIeH B BHJE OOIIEH XapaKTEPUCTHKH MPOTPaMMbl MaruCTpaTypbl, y4eOHOTO IJIaHa, KaJeH-
JapHoro yuebHoro rpaduka, pabouux mporpamm AUCHMILIMH, IPOrpaMM MPAKTHK, OLIEHOYHBIX
CPEICTB, METOAMYECKUX MaTEPUAJIOB.

12 HopmaTuBHBIE JOKYMEHTHI /1Jisl pa3padoTKi MPOrpaMMbl ACHUPAHTYPHI MO HA-
NMPAaBJEHNI0 MOATOTOBKH COCTaBIISIOT!

- ®denepanbHbiii 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 obpa3oBanuu B Poccuiickoii
®enepanuny;

— @DenepalibHbII TOCYIapCTBEHHBIA 00pa3oBaTeNbHBIA CTaHAAPT BBICIIET0 00pa3o-
BaHUs 10 HampasiieHuto moAroToBku 19.04.01, yrBepxaennbii MUHUCTEpCTBOM 00pa3oBaHUs U
Hayku Poccuiickoit @eneparuu ot 21.11.2014 Ne 1495 (3apeructpupoBad MUHHUCTEPCTBOM FOC-
tuin Poccuiickoit @eneparuu 19.12.2014 r., perucrpannonnsiii Ne 35275);

- [Tpuka3 MunucrepctBa oOpazoBanust W Hayku Poccuiickoit ®Denepauuu oT
05.04.2017 Ne 301 «O6 yrBepxkaenun Ilopsinka opraHu3ai ¥ OCYIIECTBICHUS 00pa30BaTelb-
HOM JEeATeNbHOCTH MO 00pa3oBaTeNIbHBIM MPOTrpaMMaM BBICIIErO OOpa3oBaHHs — Iporpammam
OaxanaBpuara, IporpaMMam CIEHUAINTETa, IPOrpaMMaM MarucTpaTypb».

13 OO0masi xapakTepUCTHKA NPOrpaMMbl MATHCTPATYPbI

ILesabi0 MporpaMMbl MarucTpaTyphl SBISETCS CO3JaHUE MAarkuCTPaHTaM YCJIOBHMH s
nproOpeTeHus: He0OXOAUMOTO JIJIsl OCYIIECTBICHUS MPOPECCHOHATBHON ACATEIBHOCTH YPOBHS
3HaHUM, yMEHU, HaBBIKOB, OMBITA JEATEILHOCTH M MOJArOTOBKH K 3alllUTe Hay4HO-KBalIH(pUKa-
IIUOHHOM pabOTHI.

[Tonydyenune oOpa3oBaHMs MO 0Opa30BaTENbHONW MpPOrpamMMe BBICIIET0 OOpa30BaHMUS —
IIporpaMMe MarucTpaTyphl JOMyCKaeTcs TOJIbKO B 00pa30BaTeIbHOM OpraHu3alliy BBICHIETO 00-
pa30BaHuUs M HAyYHOM OpraHu3aluH (Janee - opraHu3anus).

OOGyueHue 1Mo 00pa3oBaTEIHLHON MPOrpaMMe BBICIIET0 00pa30BaHUs — MpOrpaMMe Maru-
CTpaTypbl B 00pa30BaTe/IbHOM OpraHU3aluu OCYIECTBIsAETCS B O4HOM (opme 00ydeHus. Oobem
MporpamMMbl MarucTparypsl coctaBisieT 120 3a4eTHBIX €IUHUIL (ajiee - 3.€.) BHE 3aBUCHUMOCTHU
oT ¢GopMbl 00ydeHUs, MPUMEHAEMBbIX 00pa30BaTEIbHBIX TEXHOJIOTUH, pealu3aluy MpOrpaMMbl
MarucTparypsbl C UCIOJb30BAHUEM CETEBOM (POPMBI, pealr3aluy MporpaMMbl MarucTpaTypsl 1o
UH/IMBUYaJIbHOMY Y4€OHOMY IUIaHy, B TOM YHCIIE IPU YCKOPEHHOM O0Y4YEHUH.

Cpok nony4deHust 00pa3oBaHus M0 MPOrpaMMe MarucTpaTyphbl:

B OYHOH (popme 00yueHHsl, BKIOUasi KaHUKYIIbI, IPEAOCTABIsEMbIE MTOCIIE MPOXOXKICHHS
roCcy/1apCTBEHHOW MTOTrOBOM aTTecTalliu, BHE 3aBUCUMOCTU OT MPUMEHSEMbIX 00pa30BaTeIbHbIX
TEXHOJIOTHH cocTaBisieT 2 roga. O0beM nporpaMMbl MarucTpaTypsl B O4HOH (popme oOydeHus,
peanu3yeMbIii 3a OJIMH y4eOHBIN T/, cocTaBiseT 60 3.¢.;

npu OOyYeHUH O MHIMBUAYATLHOMY y4eOHOMY IUTaHY BHE 3aBHCHMOCTH OT (OPMBI
00y4YeHHsI YCTaHaBIMBAETCsl OpraHU3alueil CaMOCTOSATENbHO, HO He OoJiee CpoKa MoayyeHus o0-
pa3oBaHUs, YCTAaHOBJIEHHOTO JJII COOTBETCTBYIOLIEH Gopmbl 00yueHus. [lpu oOydenuun no uH-
JTUBHUyaJIbHOMY Y4eOHOMY IUIAHY JIUI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 3]I0POBbsI OpraHu3a-
Ul BIIpaBe MPOJJINTh CPOK HE 0oJiee yeM Ha IMOJIroJia 0 CPAaBHEHHMIO CO CPOKOM, YCTaHOBJIEH-
HBIM JUISI COOTBETCTBYIOLIEH (hopmbl 00yueHus. OObeM MporpaMMmbl MarucTpatrypbl 3a OAMH
yueOHBIN roj Npu 00y4eHHH N0 UHIMBUIYaJbHOMY y4eOHOMY IJIaHY BHE 3aBUCUMOCTH OT (op-
MBI 00y4YeHHs cocTaBseT He Oosee 75 3.e.
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[Ipu peanuszanuu MmporpaMMbl MarucTpaTypbl OpraHU3alMsl BIPaBE MPUMEHSTH AJICK-
TPOHHOE OOyUeHHUE U UCTAHIIMOHHBIE 00pa3oBaTenbHbie TexHOMOTHHU. [Ipr 0OyueHuu il ¢ or-
pPaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBS 3JIEKTPOHHOE O0yYeHHUE U TUCTAHIIMOHHBIE 00pa3oBa-
TEbHBIC TEXHOJIOTHH JIOJDKHBI MPEAYCMATPUBATh BO3MOXKHOCTh MpUeMa-Tiepeaadn nahopmanmuu
B JIOCTYIHBIX JUIsl HUX (opMax.

Peanu3arust mporpaMMbl MarucTpaTypbl BO3MOKHA C UCIOJIb30BaHHEM ceTeBoi Gopmbl. OOpazoBa-
TeJIbHAs JEATEIbHOCTh IO MPOrpaMMe MaruCTpaTypbl OCYLIECTBIISIETCS HA TOCYAAPCTBEHHOM SI3BIKE
Poccuiickoit denepanuu, €cim UHOE HE ONPENEICHO JIOKAJbHBIM HOPMAaTUBHBIM aKTOM OpraHu3a-
LUH.

CtpykTypa nporpaMMbl MarucTparypbl BKJIOYaeT 00si3aTeIbHYI0 4acTh (0a3o-
BYI0) U 4acTb, (OPMHUPYEMYI0) YYACTHHKAMH 00pa30BaTebHbIX OTHOLIEHUIH (BapHaTHB-
HYI0). DTO 00ecrneurBaeT BO3MOKHOCTh peaIu3aliy MPOrpaMM MarucTpaTypbl, UMEIOIIUX pa3-
JUYHYI0 HanpaBiIeHHOCTh OOpa3oBaHMs B paMKax OJHOIO HAIpaBlIEHUS MOJTOTOBKH (Jajiee —
HaIPaBJIECHHOCTH IPOTPAMMBI).

[TporpamMma MarucTpatrypbl COCTOUT U3 CIEAYIONINX OJIOKOB:

- bnok 1 «Aucuumnuuel (MOIYJIN)», KOTOPBIM BKJIIOYAET JUCHUIUIMHBI (MOAYIHN),
OTHOCSIIHECS K 0a30BOM YacTU MPOrPaMMbl, U JTUCHMIUIUHBI (MOIYIIH), OTHOCSIIUECS K €€ Ba-
pUAaTUBHOM YacCTH.

. brnok 2 «lIpakTuku, B TOM 4ucje Hay4dHO-UcclenoBarenbckas padora (HUP)y,
KOTOPBIiA B ITOJIHOM 00bEMe OTHOCUTCS K BApUATUBHOM YaCTH MIPOTPAMMBI.

- bnok 3 «["ocymapcTBeHHas UTOroBasi aTTECTallUs», KOTOPBIM B MOJHOM O0beMe
OTHOCHUTCS K 0a30BOI 4acTW MpOTrpamMMbl U 3aBepliaeTcs MPUCBOCHUEM KBaTU(UKALIUU, YKa3aH-
HOM B IEpevyHe CHEeIUaIbHOCTeH M HANpaBJICHHN MOJITOTOBKH BBICHIETO 00pa3oBaHUs, yTBEp-
*KaaeMoM MuH#cTepcTBoM 00pazoBaHus U Hayku Poccuiickoii @enepanum.

CTpyKTypa nporpaMmMbl MarucTpaTypbl

CrpyKTypa mporpaMmbl MarucTparypsl OOBeM nmporpaMmbl MarucTpaTypsl
B 3QUETHBIX €JMHUIAX
broxk 1 JcuumiuHel (MOIYIN) 58 — 60
basoBas yactb 18-21
BapuaTtuBHas yactb 42 -39
brnok 2 [IpakTuku, B  TOM  4YHClIE  Hay4yHO— 51 -54
uccienonarensckas padora (HUP)
BapuaTtuBHas yactb 51 -54
brok 3 I'ocynapcTBeHHast HTOTOBast ATTECTALUS 6-9
O0beM porpaMMbl MaruCTPaTyphl 120

JucuuniuHel (MOIY/H), OTHOCSIIKECS K 0a30BOM 4acTu MporpamMmbl MarucTparypsl, sSB-
JSOTCSL 00s3aTeNbHBIMU JJIi OCBOCHHUSI OO0YYaroIMMCSl BHE 3aBUCUMOCTH OT HAIPaBICHHOCTU
(mpoduist) mporpaMMebl, KOTOPYIO OH ocBauBaeT. Habop mucturinH (MOAys€i), OTHOCSAIIUXCS K
6a30B0il yacTU MPOrpaMMbl MarucTpaTypsl, OpraHU3alMs ONpPEAeIsIeT CaMOCTOSTENILHO B 00be-
Mme, ycraHoBieHHOM ®I'OC BO no Hampasnenuto noarotosku 19.04.01 buorexnonorus (ypo-
BEHb MarucTpaTypbl), C y4E€TOM COOTBETCTBYIOLIMX MPUMEPHBIX OCHOBHBIX 00pa3oBaTeIbHBIX
POrPaMM.

JlycuumirHel (MOYJIM), OTHOCSIIMECS K BapUaTHMBHOM YacTH MPOTrpamMMbl MarucTpary-
phl, ipakTrKH (B ToMm urciie HUP) onpeaensrot nHanmpaBieHHOCTH (Mpoduis) mporpammbl. Habop
JUCIUIIIMH (Moayneit) u mpakTtuk (B ToM umcine HUP), oTHocsammxcs K BapUaTUBHON 4YacTH
brmoka 1 «Juctumuaer (Momynu)» U broka 2 «lIpakThku, B TOM 4YHCIIE HAy4HO-
uccnenoBarenbckas padora (HUP)» mporpamm akageMudeckoi WM MPUKIaJIHOW MarucTpary-
pBI, OpraHu3anus ONpeAessieT caMoCTOATENbHO B 00beme, ycraHoBieHHOM PI'OC BO mno Ha-
npasieHuo noArotoBku 19.04.01 buortexnomnorust (ypoBeHb Maructparypsl). Ilocie BbiOopa
0o0y4aromuMcsi MarucTepcKo MporpaMMbl HaOOp COOTBETCTBYIOUIMX IUCHUIUIMH (MOIYJei),
npakTuk (B ToMm uncine HUP) cranoButcs 00s3aTeNbHBIM JJ151 OCBOCHUS 00YYaIOIMCSL.
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B brok 2 «IIpakTuku, B TOM YUClie HaydHO-HCCienoBaTenbckas padora (HUP)» Bxoasat
yueOHasi ¥ IPOU3BOJCTBEHHAs, B TOM YHCIIE PEAAUIUIOMHAS, IPAKTUKH.

Tunel yaeOHON MTPAKTHKU:

- IIPAKTHUKA MO TMOJIyYEHHIO MEPBUYHBIX NPOPECCHOHATIBHBIX YMEHUH M HaBbI-

KOB. THIIBI IPOU3BOACTBEHHOM IPAKTUKHU:

— NPaKTHKA 10 MOJYYSHHUIO TPOPECCHOHATBHBIX YMEHHH U OIbITa MpodeccHoHab-
HOM J€ATeNbHOCTH (B TOM YHCJIE TEXHOJIOTUYECKas PAKTHKA);

- HUP.

CriocoObl npoBeieHHs yueOHOM U IPOU3BOJCTBEHHON IPAKTHUK:

- CTallMOHAapHas;

- BBIC3IHASL.

[TpennuniomHas npakTHKa TPOBOJUTCS Ul BBIIOJIHEHUS BBITYCKHON KBaJH(HUKALMOH-
HOU pabOTHI U SBISETCS 00S13aTEIBHOM.

ITpu pa3paboTke mporpaMm MarucTparypbl OpraHU3alus BBIOMPAET THUIbI MPAKTHK B 3a-
BUCUMOCTH OT BHJIOB JESTEIBbHOCTH, HA KOTOPHIE OPUEHTHpPOBAaHA MPOrpaMMa MarucTpaTypshl.
Opranuzanys BIpase MpeSyCMOTPETh B IPOIPaMMe MAaruCTpaTypbl HHbIE THIIBI IIPAKTUK IOMOI-
HUTENBHO K yctanoBiIeHHBIM OI'OC BO no nanpasnenuto nmoaroroBku 19.04.01 buorexnonorus
(YpoBEeHb MarucTpaTypsl).

VYueOHast W (WIM) MPOM3BOJCTBEHHAS NMPAKTHUKH MOTYT HPOBOIUTHCS B CTPYKTYPHBIX
NOIpa3IeJICHUSAX OPraHU3alnu.

Jist au1 ¢ orpaHUYEHHBIMHA BO3MOKHOCTSIMU 3/J0POBbS BEIOOP MECT IPOXOKICHHUS MPaK-
TUK YYUTBIBAE€T COCTOSIHUE 3710POBbS U TPEOOBAHUS 1O TOCTYITHOCTH.

B Bbisiok 3 «'ocyngapcTBeHHast UTOTOBasi aTTECTAIMSA» BXOAUT 3allIMTA BBHITYCKHON KBaJH-
(buKaMoOHHON paboThI, BKJIOYAs MOATMOTOBKY K 3aIllUTe M MPOLENYpY 3alIMThl, @ TAKXKE MOAro-
TOBKa U cJlaya rOCyJapCTBEHHOI'0 SK3aMeEHa (€CiM OpraHu3alys BKIIOUMIA IOCYAapCTBEHHBIN
9K3aMEH B COCTaB IOCYJapCTBEHHON UTOrOBOW aTTECTALUN).

ITporpaMMbl MarucTparypsl, COAEpKAIUE CBEIACHUS, COCTABISAIOLUINE IOCYIaPCTBEHHYIO
TaiiHy, pa3pabaTbIBAlOTCS U PEATU3YIOTCS C COOI0ACHNEM TpeOOBaHUM, PEeAYCMOTPEHHBIX 3a-
KoHozaTenbcTBOM Poccuiickoit ®@enepanuu 1 HOPMATHBHBIMHU IPAaBOBBIMU aKkTaMu B o0iacTu
3alUThI FOCYJapCTBEHHOH TaiiHbl. Peanu3anus gactu (4acteif) oOpa3zoBaTeabHOM MPOrpaMMbl U
roCy/1apCTBEHHOW HWTOrOBOM aTTeCcTaluy, COJEprKalllell HaydHO-TEXHHYECKYI0 HH(pOpmaluio,
MOJUIEXKAIYI0 SKCIOPTHOMY KOHTPOJIO, U B PaAMKax KOTOPOH (KOTOPBIX) O 0Oy4aroUIMXCs J10-
BOJSITCS CBEJIEHUSI OTPAaHUYEHHOTO JIOCTYNA, U (UJIM) B YYEOHBIX LIEJSAX HCIONb3YIOTCSI CEKPEeT-
Hble 00pa3Ibl BOOPYKEHHUS, BOCHHOM TEXHUKH, UX KOMIUIEKTYIOLIHE U3/1EHsI, HE JOMyCKaeTCs ¢
IPUMEHEHHUEM DJIEKTPOHHOTO O0yUYEeHUs, IUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHUH.

[Tpu pa3zpaboTke mporpamMMmbl MarucTparypbl o0ydaromumcs obecrieueHa BO3MOKHOCTh
OCBOEHUS JUCHMIUIUH (MOAYJEH) 1o BBIOOPY, B TOM YHCIIE CIELMATU3UPOBAHHBIE YCIOBUS HH-
BaIUJaM M JIUIAM C OTPaHMYEHHBIMHM BO3MOXKHOCTSIMHU 3710pOBbs, B 00bemMe He MeHee 30 mpo-
[IEHTOB BapuaTUBHOM YacTH bioka 1 «/lucuuruiias! (MOTyIH)».

KonnuecTBo yacoB, OTBEICHHBIX Ha 3aHATUS JIEKIIMOHHOTO THIIA, B 11eJIoM 110 bioky 1
«ducuuminael (MOAyNIn)» cocTaBiser He O6osee 20 MPOLIEHTOB OT OOLIEro KOJIMYECTBA YacoB
ayJIUTOPHBIX 3aHATUH, OTBEACHHBIX HA peaan3anuio 3Toro bioka.

[TpodunpHas HampaBIEHHOCTh MAaruCTEPCKUX MPOrpaMM OINpEAeNseTcsl BhICIIUM y4eo-
HBIM 3aBEJICHUEM, PEaU3yIoLUM 00pa30BaTEIbHYI0 MPOrpaMMy IO COOTBETCTBYIOLIEMY Ha-
IIPABJICHUIO NTOATOTOBKH.

14 TpeGoBaHus K MOCTyNaIOLIEMY

TpebGoBanus K mocTynarouemMy onpeaenstorcs denepalbHbIM 3aKOHOIaTENbCTBOM B 00-
Jactu oOpas3oBaHus, B ToM uucie [lopsakoM nmpuema Ha oOydeHue 1Mo oOpa3oBaTeIbHBIM MPO-
rpaMMaM BbICIIEro 00pa30BaHUs — IPOrpaMMaM MarucTpaTrypbl Ha COOTBETCTBYIOUINI y4eOHBIH



ron. Iloctynaromuii B MarucTpaTypy no HampasiieHH0 noarotoBku 19.04.01 - «buortexnosno-
T'Hs» JOJDKEH MMETh JAMIUIOM O BhICIIEM oOpa3oBaHuu OakanaBpa. [Ipu mocTyrmieHuu craercs
YCTHBIN 3K3aMeH 110 OMOTEXHOJIOTUH.
2. XAPAKTEPUCTHUKA ITIPO®ECCHUOHAJILHOM JEATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBIIUX TPOI'PAMMY MAT'UCTPATYPbI

2.1. Obaacth npodeccuoHANBHOM 1esITeTbHOCTH BHINYCKHUKA

Ob6nacte npodeccuoHaIbHOM JEATEIbHOCTH BBITYCKHUKOB IPOIpPaMM MarucTparypsbl
BKJIIOYAET:

UCCIIIOBaHKE, IOJyYeHHE M NpPUMEHEHUE (PEPMEHTOB, BHPYCOB, MHUKPOOPraHM3MOB,
KJICTOYHBIX KYJIBTYp KHBOTHBIX U PACTCHUH, MPOJYKTOB UX OMOCHHTE3a M OMOTpaHchopMalnu;

CO3/l1aHME TEXHOJIOTUI MOJy4yeHHs] HOBBIX BMJOB IPOAYKLUH, BKIItOYAsl MPOAYKLHIO, 110-
JYYEHHYIO C UCIOJIb30BAaHUEM MHUKPOOMOJIOTMYECKOTO CHHTE3a, OMOKaTaan3a, FTeHHOH HHXKEHe-
pUM U HAHOOUMOTEXHOJIOTUH;

pa3paboTKy HAYYHO-TEXHMYECKOW JTOKYMEHTALMU M TEXHOJIOTMYECKHX PErjIaMEeHTOB Ha
IPOM3BOJICTBO OMOTEXHOJIOIMUECKON IIPOAYKIIMH;

peanu3anuio OMOTEXHOJIOIMYECKHX MPOIECCOB U MPOU3BOJCTB B COOTBETCTBUU C COOIIO-
JICHHEM 3aKOHOAATENIbHBIX 1 HOPMATUBHBIX HALIMOHAJIBHBIX U MEXKIAYHAPOHBIX aKTOB,;

OpraHu3aINI0 M MPOBEJICHUE KOHTPOJIS Ka4eCTBA CHIPhS, IPOMEKYTOYHBIX MPOAYKTOB U
TFOTOBOM MPOTYKIIHH.

2.2. O0bekThI NIpodecCHOHATbHOM /1eITeIbHOCTH BHIIYCKHUKA

Obbexramu poecCHOHATBHOM JIEITETFHOCTH BBIITYCKHUKOB IIPOTPAaMM MarucTpaTyphl
SBIISTFOTCSL:

MHUKPOOPTaHU3MBI, KJIETOUYHBIE KYJIbTYPHI KUBOTHBIX M PAcTEHUH, BHPYCHI, ()EPMEHTHI,
OMOJIOrMYEeCKH aKTUBHBIE XUMUYECKHE BEILIECTBA;

npuOopbl U 00OpYyIOBAaHUE ISl UCCIIEIOBAHUS CBOMCTB HMCIOJIb3YEMbIX MUKpPOOPIaHU3-
MOB, KJIETOYHBIX KYJIbTYp, MOJIy4aeMbIX IyTeM OMOCHHTE3a BELIECTB, MOJIy4aeMbIX B Jlabopa-
TOPHBIX U TIPOMBIIIICHHBIX YCIIOBHSIX;

O6uomaccel, yCTaHOBKH U 000pYAOBaHUE Ul IPOBEIEHUS OMOTEXHOIOTHYECKUX MpOoLec-
COB;

CpEJICTBAa KOHTPOJISl KaueCcTBa ChIPhs, MOITY(HaOpUKAaTOB U TOTOBOM MPOIYKIIMH; PErJaMEeHThl Ha
IPOM3BOJICTBO MPOAYKTOB OMOTEXHOJIOTHH, MEKAYHAPOIHbIE CTaHAAPTHI.

2.3. Buabl npoeccHoHANBHOM 1esITeIbHOCTH BBINYCKHHKA.

Bunp! npodeccuonanbHOM NesITeIbHOCTH, K KOTOPBIM TOTOBSATCS BBITYCKHUKH ITPOrpaMM MarucTpary-
pBI:

Hay4YHO-HCCIIEeI0BaTENIbCKAs;

IIPOU3BO/ICTBEHHO-TEXHOJIOTHYECKAS.

ITpu pa3paboTke U peanu3aluy NporpaMM MarkucTparypsl o0pa3oBarebHas OpraHu3alus
OpPUEHTHPYETCS Ha KOHKPETHBIA BHJ (BHABI) MPOGECCHOHATBFHON NESTEIhbHOCTH, K KOTOPOMY
(KOTOpBIM) TOTOBHUTCS MarucTp, UCXOAsl U3 MOTPEOHOCTEH phIHKA TPYAa, HAY4YHO- HCCIIEIO0Ba-
TEIbCKOT0 U MaTEepHUATIbHO-TEXHUUYECKOTO pecypca o0pa3oBaTeIbHON OpraHu3aluy.

[Tporpamma mMarucTpaTypbl HalpaBjieHa Ha OCBOCHHE BCEX BUJIOB NMpodeccuoHanbHOM aest-
TEJIBHOCTH, K KOTOPBIM TOTOBUTCSI BBITYCKHUK.
3. MIIIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOTI'PAMMBI
MAT'UCTPATYPbI
ob1enpogeccuoHaIbHble KOMIETEHIIUH, OIpeaeiieMble HAalpaBJIeHUEM IMOATOTOBKH; Mpo- (ec-
CHOHAJIbHBIC KOMIIETEHIIMH, OTIpeesieMble HApaBICHHOCTHIO (TIpoduiieM) mporpaMMbl MarucT-
patypsl B paMKax HarpaBJIeHHs ITOATOTOBKH (Aajiee - HalpaBJIE€HHOCTh IPOrpaMMBl).

3.1. BBIMyCKHUK, OCBOMBIINN MPOTPaMMy MarucCTpaTyphl, JOJDKEH 00J1a1aTh CIEAYOIIMH

oowexynomypHuimu komnemenyuimu (OK):

CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHIO, aHaIu3y, cuaTe3y (OK-1);
TOTOBHOCTBIO JIEMCTBOBATh B HECTaHAAPTHBIX CUTYAIUsX, HECTH COLMAIBHYIO M ITHYE-
CKYIO OTBETCTBEHHOCTH 3a npuHsThIe perrenus (OK-2)
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CIOCOOHOCTBIO COBEPIICHCTBOBATh U Pa3BUBATh CBOM WMHTEIUICKTYaJbHBIA U OOLICKYIb-
TYpHBIH YPOBEHb, MOJIy4aTh 3HAHUS B OOJIACTH COBPEMEHHBIX MPOOJIEM HAYKH, TEXHUKHU U TeX-
HOJIOTHH, T'YMaHHTapHbIX, COI[HANBHBIX B 9KOHOMUYeckHuX Hayk (OK- 3);

CIIOCOOHOCTBIO K MPOECCHOHATHPHOMY POCTY, K CAMOCTOSITEIbHOMY OOYYEHHIO HOBBIM
METO/aM HMCCIEeI0BaHUsA, K U3MEHEHUIO HayYHOI'O0 M HAayYHO-IIPOM3BOJICTBEHHOIO NMPOduUIIst CBO-
et npodeccronanbHoit AestenbHocTr (OK- 4);

CHOCOOHOCTBIO Ha MPAaKTHKE MCIIOJIb30BaTh YMEHUS U HABBIKA B OPraHU3ALMM UCCIIEIO-
BaTEJIbCKUX U MPOSKTHBIX padoT U B ynpaieHun KoiuiektuBoM (OK- 5);

TOTOBHOCTBIO HCIOJIb30BATh IPABOBBIE M 3THYECKUE HOPMBI IPH OLIEHKE IMOCIEICTBHIM
cBOEH Mpo(dhecCHOHAIBHOM JEATENIbHOCTH, IPU pa3padoTKe M OCYLIECTBICHHH COLUAIbHO 3HAa-
yrMbIX IpoekToB (OK-6).

3.2. BBIyCKHUK, OCBOMBIIMI HpPOTpaMMy MarucTpaTypbl, JOJDKEH O0NajgaTh CIEaylo-
MU 00wenpogeccuonarvrvimu komnemenyusimu (OIIK):

CHOCOOHOCTBIO K MPO(EeCCHOHANBHOM 3KCILTyaTalliid COBPEMEHHOTO OHOTEXHOIOTHYECKOTO
obopynoBaHust ¥ Hay4HbIX ipruoopos (OITK- 1);

TOTOBHOCTBIO K KOMMYHHKAIIMM B YCTHOM M NMHUCBMEHHOH (hopMax Ha PYCCKOM M HHO-
CTPaHHOM $I3bIKaX JUIS pelleHus 3a1a4 npodeccuonanbroi nesrenbaoctu (OI1K-2);

TOTOBHOCTBIO PYKOBOJHUTH KOJIJIEKTUBOM B c(epe cBoell npodhecCHOHAIbHON JeATeNIbHO-
CTH, TOJIEPAHTHO BOCIIPMHMMAsi COL[MAJIbHbIE, STHUYECKHE, KOH(PECCUOHAIbHbBIE U KYJIbTypHbIE
paznuuus (OI1K-3);

TFOTOBHOCTBIO HCIIOJIb30BaTh METOJbl MaTEMAaTUYECKOI'0 MOJEIMPOBAHUS MAaTEPUAIOB U
TEXHOJIOTUYECKUX TPOIIECCOB, TOTOBHOCTHIO K TEOPETHUECKOMY aHAIN3y M IKCIIEPUMEHTAIBHON
npoBepke Teoperndeckux rumnore3 (OI1K-4);

CIOCOOHOCTBIO MCIIOJIB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JUIs cOopa,
00pabOTKM U pacnpoCTpaHEHUs] HayyHOU MH(POPMALMU B 00JaCTH OMOTEXHOJOTHMH U CMEXHBIX
oTpaciei, cnocoOOHOCTBIO HCIONIB30BaTh 0a3bl JAaHHBIX, NMPOTPAMMHBIE HPOIYKTHI U PECYpPCHI
WuTepHeTa Ai1s pelieHus 3a1a4 npodeccuonaiboi nesrensroct (OI1K-5);

TOTOBHOCTBIO K 3alIUTE OOBEKTOB MHTEIUICKTYAJIbHOM COOCTBEHHOCTH M KOMMEpPIHAIIH-
3aI[MK TPaB Ha 00BEKTHI HHTEIUIEKTYalIbHON cobcTBenHOCTH (OITK-6).

3.3. BBITyCKHHK, OCBOMBIIMI MpPOTpaMMy MarucTpaTypbl, JOJDKEH O0NajgaTh CIemyro-
muMu npodeccuonanbHbMU KomnereHusiMu (11K):

HAY4YHO-HCCJIeJ0BATE]bCKAs 1esITeIbHOCTD:

- TOTOBHOCTh K TUIAHMPOBAHUIO, OPTaHU3AIMN W TPOBEICHUI0 HAYYHO-HCCIIEIOBATENBCKUX pa-
60T B 001acTH OMOTEXHOJOTHH, CIIOCOOHOCTBIO NMPOBOAUTH KOPPEKTHYIO 00pabOTKy pe3ysbTa-
TOB DKCIIEPUMEHTOB U JleNlaTh 000CHOBaHHBIC 3aKiTtoucHus 1 BbiBOIbI ([TK-1);

- CIIOCOOHOCTH MPOBOJUTH aHAJIU3 HAyYHOW M TEXHUYECKOW MHPOpMAaLUU B 00JIaCTH OMOTEXHO-
JOTHM W CMEXHBIX JIUCIHIUIMH C IeNbI0 HAYYHOH, MAaTeHTHOW W MapKETHHTOBOW TOJICPIKKH
IPOBOIMMBIX (DYHIAMEHTAIBHBIX MCCICOBAHUI U TeXHOIOrHYecKux paspabotok (ITK-2);

- CIIOCOOHOCTP TIPEJICTABIIATH PE3YNIBTAThl BBHITIOJHEHHOW pabOTHI B BHJE HAYYHO-TEXHHUYECKHX
OTYETOB, 0030pOB, HAYYHBIX JIOKJIAJOB M IyOJMKAIM C MCIIOJIB30BAaHHUEM COBPEMEHHBIX BO3-
MOYKHOCTeH WH(POPMALIMOHHBIX TEXHOJIOTUH M C y4eTOM TPEOOBAaHWH IO 3alIUTE MHTEILIEKTY-
ansHOM cooctBenHocTH (TTK-3);

NPOEKTHAS JeATeJbHOCTh:

- CIOCOOHOCTB OCYIIECTBIIATH TEXHOJIOTHYECKUN pacyeT 000pyI0BaHus, BBIOOP CTaHAAPTHOTO U
NPOEKTUPOBaHUE HecTaHmapTHoro odopynosanus (ITK-5);

- crIocoOHOCTH K pa3paboTke mpoekTHoM gokymeHTanuu (ITK-6);

- TOTOBHOCTh K OpTaHW3aliu paboThl KOJJIEKTHBA UCTIOTHUTENEH, MPUHATHIO UCTIOTHUTEIHCKUX
pelieHnii B YCIOBUSIX CIIEKTpa MHEHHWH, OmpeneNneHuto mopsaka BeimonHeHus pabdot (ITK-
7);CTIOCOOHOCTh K MPOBEJACHUIO TEXHUKO-IKOHOMHYECKOTO aHaIHM3a IMPOM3BOJICTBA M COCTABIIC-
HUIO TEXHUKO-3KOHOMUYecKol nokymenTanuu (I1K-8);

- TOTOBHOCTh HCITIOJIb30BaTh OCHOBHBIE MPHHIIMITBI OPraHU3alUd METPOJIOTHYECKOTO obecreue-
Hus npousBozcTea ([1K-9);



- CIIOCOOHOCTh K pa3paboTKe CHCTEMBbl MEHEHDKMEHTa KadyecTBa OMOTEXHOJIOTHYECKON MPOIYK-
MU B COOTBETCTBHH C TPEOOBAHUSMU POCCHMCKMX M MEXIYyHApPOJIHBIX CTAaHAAPTOB KadecTBa
(TTIK-10);
- CIIOCOOHOCTH 00ECIeYMBATh TEXHOJOTUYECKYIO TUCIUIUIMHY, CAHUTAPHO-TUTUEHUYECKUN pe-
UM pabOThl MPEANPUATHUS, COIEP)KaHNE TEXHOJIOTHYECKOr0 000pyI0BaHUS B HA/JICKAILEM TEX-
Huaeckom cocrostauu (IMK-11);
- CIIOCOOHOCTD TUIAHUPOBATh U MPOBOAUTH MEPOMPUSITUS MO 0OECTIEYCHUIO TEXHUKU 0€30MacHO-
CTH Ha POM3BOJICTBE, TI0 MOHUTOPHHTY U 3aIuTe okpyxatomie cpenst ([1K-12);
NMPOU3BO/ICTBEHHO-TEXHOJIOTHYECKAs 1eATeJIbHOCTD:
- TOTOBHOCTh K OpraHU3alliy, TUIAHUPOBAHUIO M YIIPABJICHUIO JEHCTBYIOIIMMH OMOTEXHOJIOTHYE-
CKHMH TporieccaMu U rnpoussozactsom (ITK-13);
- CIIOCOOHOCTH HCIIOJIB30BATh THUIIOBBIC M pa3padaThiBaTh HOBBIE METOJbI HHXKEHEPHBIX PAacUYeTOB
TEXHOJIOTHYECKUX MMapaMeTPOB B 000py10BaHus OHOTeXHOIOrHYecKux mpous3Boacts (ITK- 14);
- TOTOBHOCTH 00ecreuynBaTh CTAOMILHOCTh MTOKAa3aTeliel IPOM3BOCTBA U KA4eCTBA BHITYCKAeMOM
npoaykiuu (ITK-15);
- CIIOCOOHOCTh OCYHICCTBIIATh 3(PPEKTUBHYIO pabOTy CPEICTB KOHTPOJS, aBTOMATH3aIlMH U aB-
TOMATU3UPOBAHHOTO YIIPABIICHUS IMPOU3BOJICTBOM, XHMMHKO-TEXHHUYECKOTO, OMOXUMUYECKOTO U
MHKpoOuooruueckoro koutpois (I1K-16);
- TOTOBHOCTh K IIPOBEJCHHUIO OIMBITHO-IIPOMBIIIIEHHON OTPabOTKM TEXHOJIOTUU U MacliTabupoBa-
auio npoueccos (ITK-17);
- CIIOCOOHOCTH K BBIPAOOTKE M HAYYHOMY OOOCHOBAHHUIO CXEM ONTUMAIBHON KOMIUIEKCHON aTTe-
craiuu onotexHosornyeckux mpoaykros (ITK-18);
- CIIOCOOHOCTH K aHAJIN3Y IMOKa3aTeliel TEXHOJIOTMYECKOTO MPOoIecca Ha COOTBETCTBUE UCXOHBIM
Hay4uHbIM pa3padborkam (ITK-19).
neaaroruveckas 1esaTeJJbHOCTh
- TOTOBHOCTh K INPOBEICHUIO YUEOHBIX 3aHSATHI: CEMUHAPOB, MPAKTHUYECKUX 3aHATUN U Jabopa-
TopHbIx npaktukymoB (I1K-20);
- TOTOBHOCTb K TOJATOTOBKE YUEOHBIX U yueOHO-MeToandeckux marepuaiop  (ITK-21);
- CIIOCOOHOCTh OCBamMBaTh M HCIIOJIB30BATh COBpEeMEHHBbIC oOpa3oBatenbHble TexHomorun (ITK-
22).

4. OPTAHU3ALUSA OBPA3OBATEJIBHOT'O ITPOLHECCA ITPU PEAJIN3ALIUN

IMPOT'PAMM MATUCTPATYPbBI

4.1 O0mas xapaKkTepucTHKA 00pa30BaATEJIbLHOM AeATeJbHOCTH

OO6pazoBatenbHas JesTENBHOCTH 110 MPOrpaMMe MaruCTpaTyphl MPeaycMaTpUBAET:

— TpoBeleHHE YYEOHBIX 3aHATUH MO JUCIHUILUIMHAM (MOAYNsSIM) B (hopme JIeKIHii, ce-
MUHAPCKUX 3aHATHH, KOHCYIbTAIINM, Ta00PaTOPHBIX PadOT, HHBIX (OpM O0yUYEHHS, TPETyCMOT-
PEHHBIX YICOHBIM ILIAHOM;

—  TPOBEACHHE MPAKTUK;

—  TIPOBEACHHE HAYYHBIX MUCCIIECIOBAHUN B COOTBETCTBUU C HAIIPABJICHHOCTHIO MPOTPAMMBI
MarucTpaTypbl;

— TpOBEeACHHE KOHTPOJISI KayeCTBa OCBOCHHSI MTPOTPaMMbI MaruCTPaTyphl TOCPEACTBOM
TEKYIIET0 KOHTPOJsS YCIEBAEMOCTH, MPOMEXKYTOUHOW aTTecTallud OOydarouIuxcs, TocyaapcT-
BEHHOW WTOTOBOM aTTECTAIIMU O0YJAFOIIIHXCS.

4.2. Y4eOHblii NJIaH NOATOTOBKH MaruCTPaHTOB

Y4eOHbIif 11aH MOATOTOBKM MaruCTPaHTOB pa3padoTaH B COOTBETCTBHUH ¢ TpeOoBaHUsIMEU De-
JIEPATBLHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIFHOTO CTAHIAPTA IO HAMPABJICHHUIO ITOATOTOBKH

19.04.01 — buotexHos0rus, yTBEpPKICHHOMY IpUKa3oM MuHucTepcTBa 00pa3zoBaHus U Hayku Poc-

cuiickoit deneparmm ot 21.11.2014 Ne 1495.

B yueOHOM 1utaHe 0TOOpa)keHa JIOTHUYECKas MOCIe0BaTeIbHOCTh OCBOGHHS LIMKJIOB U pa3jie-
aoB OOII (aucummiauH, NpakTHK), obdecnieuynBaromux (GOpMUPOBAHUE KOMIIETEHIIMH. YKa- 3aHa 00-
I1asi TPYJOEMKOCTb JAUCIUILINH, MOJYJIeH, MPaKTUK B 3aU4ETHBIX €IMHUIIAX, a TAKXKe UX o0Ias u ay-

JTUTOpHAs TPYJIOEMKOCTh B Hacax.



VY4eOHBIN TJIaH TOATOTOBKM MAarvcTpaHToB 1o HampasieHuio 19.04.01 — OmorexHOmOTHS,
npodmis «IIpombinieHHas OMOTEXHOJIOTHS U OuonH)KeHepus» npunaraercs ([Ipunoxxenue ).

4.3. KanennapHblii yueOHbIii rpadpuk

[TocnenoBaTenbHOCTh peaM3alliyd MPOrpaMMbl MarucTpaTyphl 1O ToJaM U ceMecTpaM
(BKJIIOUAs] TEOPETHUECKOE OOyueHHe, MPAKTUKH, HAYYHO-HCCIIEI0BATENbCKYIO padoTy, rocyaap-
CTBEHHYIO UTOTOBYIO aTTECTAllM¥, KAaHUKYJbl) IPUBOJUTCS B KaJleHIApHOM y4eOHOM rpaduxe
(ITpunoxenue).

4.4. AHHOTAUMH PadOYHX MPOTrPaMM JAUCHUIINH

4.4.1. IncuMiuimHbl 0013aTeIbHOM YacTH (0a30Basi 4acTh)
AHHOTanuA padoyeil MporpaMmbl IMCUUIIMHBI «DPujI0coPpckre mpodaeMbl eCTeCTBO-
3nanus» (b1.b.01)

1. Heabio aucuumimnbl «dunocodckue mpodieMbl HAYKH U TEXHUKH SBIISETCS TMOHU-
MaHUE aKTyaTbHBIX PUIOCO(PCKUX U METOOIOTUISCKUX MPOOIEM HAYKU M TEXHUKHU.

2.B pe3yJabTaTe H3y4eHHUs AUCHHMILVIMHBI 00y4YaoIMiics 110 MporpaMMe MarucTpary-
PbI 10JIZKeH:

Obnadams CleayIOUMMHA KOMIIETCHIUSIME: CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIICHHIO,
ananuzy, cunre3y (OK-1); cmocoOHOCTBIO COBEpIIEHCTBOBATh U Pa3BUBATh CBOW HHTEIJICKTY-
QIBHBINA U OOMIEKYJIBTYPHBI YPOBEHb, MOTy4aTh 3HAHHUS B 00JIACTH COBPEMEHHBIX NPo0JIeM Hay-
KW, TEXHUKU U TEXHOJIOTUU, TYMAaHUTAPHBIX, COIMANBHBIX U SKoHOMHUYeckux Hayk (OK-3); ro-
TOBHOCTBIO PYKOBOJHUTH KOJIJIEKTHBOM B c(epe cBOei MpodhecCHOHaIbHON JeATEIIbEHOCTH, TOJIe-
PaHTHO BOCIPHUHUMAs COLUANbHbBIC, STHUYECKUE, KOH(PECCHOHAIbHbIC U KYJIbTYpPHBIC Pa3Inyuus
(OIIK-3).

B pesynbrare nzydenus aucuurinabl «Dunocodckre mpodaemMbl HAYKU U TEXHUKW BbI-
IIYCKHUK JOJKEH:
3Hams: OCHOBHBIE HayUHbIE IIKOJIbI, HAIIPABJICHUS, MapaIUrMbl, KOHIEMIUH B (prUIocohuu TeXHU-
K{ U XUMHYECKON TEXHOIOTUH; (PHUIT0CO()CKO-METOJO0TOTHUECKUE OCHOBBI HAYYHO-TEXHUYECKUX U
WHKCHEPHO-TEXHOJIOTHUECKUX MPOOJIeM; pa3BUTHE TEXHUKH U XMMHUYECKUX TEXHOJIOTHI B COOT-
BETCTBUU C CTAHOBJIEHUEM JOUHAYCTPUAIBHOTO, UHYCTPUAIBHOTO, TOCTUHAYCTPUAIBHOTO I1e-
PHOJOB Pa3BUTHS MUPA;

Ymems: npumenste 8 HUOKP kateropun ¢unocopuu TEXHUKM U XUMHUYECKHX TEXHOJIOTHIA;
AQHAIN3UPOBATh NIPUOPUTETHHIE HAIIPABIICHUS TEXHUKU U XUMHUYECKUX TEXHOJIOTHH; JIOTHUECKU
MOHMMATh U MCIOJb30BaTh JOCTHKEHNE HAyYHO-TEXHUYECKOIO Mporpecca U riodanbHbIX Mpo-
6J1eM IUBUIIN3AIMH, TPAKTUYECKH MCIIOJIB30BaTh MPUHILIUIIBI, HOPMBI U IIPAaBUIIa SKOJIOTHYECKOIA,
HAy4YHO-TEXHUUYECKOH, KOMIBIOTEPHON STHUKU; KPUTUUYECKU aHAJIU3UPOBATH POJIb TEXHHUYECKOIO
U XUMHKO-TEXHOJOIMYECKOT0 3HaHMS MpU PEIIEHUH SKOJOTHYECKUX NpolieM 0e30macHOCTH
TEXHUKU U XUMUYECKHX TEXHOJIOTUH;
Brnademwb: OCHOBHBIMU NOHATUAMH QHIOCOPUH TEXHUKH U XUMHUECKOW TEXHOJIOTUH; HaBBIKAMHU
aHanm3a (GuirocoPpckux mpobdieM TEXHUKH, HAYYHO-TEXHUYECKOTO 3HAHMUS W MH)KCHEPHOU Jes-
TEJIbHOCTHU; CIIOCO0aMH KPUTHUECKOTO aHAJIN3a TEXHUKU U €€ MHHOBAIIMOHHBIX METOJI0B Hay4yHO-
ro uccienoBanus, moucka ontumManbHbix pereHuiit HUOKP B TexHuke 1 XUMHUYECKON TEXHOJIO-
T'MM; IpUEMaMH MMYOJMYHBIX BBICTYIUIEHHH B MOJEMHUKE, AMUCKYCCHU MO (umocodckum mnpobdiie-
MaM TEXHUKU U TEXHUYECKOTO 3HAHMSI.
3.Kpartkoe coapep:xaHue TUCUHMILITHHBI
Mooynw 1. Mecmo mexnuku u mexHu4eckux HayK 6 KyJibmype yueuiu3ayuu
dunocodust TEXHUKH, ee MpeaAMeT U npobiemHoe noise. dunocodus TEXHUKH B COBPEMEHHOM 00-
miectBe, ee GyHkuuu. [Ipeqmer dumocopuu TEXHHKH: TEXHUKA KaK OOBEKT W KaK JCSITEIHHOCTD.
dunocodust TEXHUKH: MPEeIMET U MpodsieMHoe noje. Tpu acmekTa TeXHUKH: MHXKEHEPHBIH, aHTpO-
MOJIOTHYECKUN U COIMaNbHBIA. TexHuka Kak crnenududeckas Gopma KyabTyphl. McTopuueckue co-
LUOKYJIbTYpHBIE MPEINOCHUIKH BBIJICNICHHUSI TEXHUYECKOH MpobaeMaTuku u (GopMUpOBaHUS (HHIIOCO-
¢bun TexHUKU: GOPMUPOBAHNE MEXAHUCTUYECKON KapTHHBI MUpPa, HAYYHO-TEXHUYECKAask PEBOIIOIHS,
Hay4YHO-TEXHUYECKUU IIPOrPECC U CTPEMUTENBHOE pa3BuTUe TexHoaorui nocie I Muposoit BolHBIL.
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Mooyne 2. Texnuka u Hayka 6 ux 3aumMoOmMHOUIEHUU

TexHHKa ¥ HayKa KaK CIIOCOOBI caMOpeaTu3alii CYIITHOCTHBIX CHJI M BOBMOXKHOCTEH ue-
noseka. Hayka u Texnuka. COOTHOILIEHUE HAyKU U TEXHUKH: JUHEWHAs U SBOJIIOLIMOHHAS MOJe-
mu. Tpu craguu pa3BUTHS B3aMMOOTHOIICHUH HAYKU U TeXHUKH. WHCTUTYIIMOHANIBHASL U KOTHU-
TuBHas nuddepeHnuanus chep HayKu U TEXHUKU U (PopMHpOBaHUE TEXHUUYECKONH OpUEHTAIUH B
Hayke (XVII — XVIII BB.). Hauano cuueHTHUKANE TEXHUKA U HTHTCHCUBHOE Pa3BUTHE TEXHU-
KM B iepuo;] ipoMblniuieHHoU pepostonnn (KoHer X VIII — nepBas nomosuna XIX B.). Cucrema-
TUYECKUI B3aUMOOOMEH U B3aUMOBIIMSIHUE HAYKU U TEXHUKHU (BTOpas nosioBuHa XIX — XX B.).
CraHOBJIEHHE U Pa3BUTUE TEXHUYECKUX HAYK KJIACCHUYECKOIo, HEKIACCHUYECKOTo M MOCTHEKJac-
CHUYECKOI0 TUIIOB

Bo3HUKHOBEHHE MHXEHEpUU KaK Mpo(ecCud OCHOBHBIE MCTOPUYECKUE ATAlbl Pa3BUTHUS
VHXCHEPHOM NIESATENBHOCTU. TEXHUYECKHE HAYKU U METOJOJIOTHSI HAYYHO-TEXHUYECKOW Jes-
TEIbHOCTH.
Mooyns 3. OcnoeHble Memooon0zuuecKue no0xXo00bl K ROHUMAHUIO CYUIHOCIU MEXHUKU.

OcHoBHbIE (UIOCO(CKHE KOHIECTUN TEXHUKU. AHTPOIOJOTHYECKUI MOIXO0/A: TEXHUKA

kak opranonpoekmus (3. Kamm, A. I'enen). Dk3uCTEHIIMATUCTCKUNM aHamu3 TexHuku (M. Xaii-

nerrep, K. fAcnepc, X. Optera-u-I'accer). AHanu3 TexHU4YeCKUX Hayk U npoektupoBanus (I1.
Ourenbmetiep, @. [eccayap). HccnenoBanne conuanbHbIX (PYHKUMNA U BIUSHUN TEXHUKU; TEO-
pUs TEXHOKpAaTUW M TexHoreHHoW ruBmim3anuu (K. Dmmons, JI. MaMdopn, Opankdyprekas
mikona). X. CkonuMoBcKu: punmocodus TeXHUKH Kak puinocodus yenoeka. Ounocodus TexHU-
ku wu waen wHguBuAyanuun K. CumonmoHa.  BsammootHOomeHws  Guiocod-
CKOKYJBTYPOJIOTUYECKOTO U MH)KEHEPHO-TEXHOKPATHUECKOro HampaBlieHUu# B Quiocoduu Tex-
HUKU. OCHOBHBIE MPOOJIEMBI COBpeMeHHOU (mnocopun TexHUKH. COIMHOIOTHS U METOOIOTHS
MPOEKTUPOBAHUS U MH)KEHEPHOU AesTenbHOCTU. COOTHOIIEHUE NEeCKPUNTHUBHBIX U HOPMATHB-
HBIX TEOpPUIl B HayKe O KOHCTpyupoBaHuU. KnbepHeTuka 1 MOAEIUPOBaHUE TEXHUYECKUX CHUC-
TeM DTHKa U OTBETCTBEHHOCTh HH)KEHEPA-TEXHHKA: paclpeielieHue U Mepa OTBETCTBEHHOCTH 3a
TEXHOTEHHBIN dKoJormueckuil ymepo. [lcuxoconuansHoe BO3ACHCTBUE TEXHUKH M 3THKA YIIPaB-
neHusi. Bricokue TEXHOIOTHUH, XUMUYECKOE M3MEPEeHHE M MHHOBALMOHHBIE MOJIXOJBI JUIS BBI-
MIOJIHEHUS] HAyYHO-UCCIIEIOBATENbCKUX U ONBITHO-KOHCTpYKTOpckux pador (HUOKP) B xumuun
Y XUMUYECKON TEXHOJIOTHUHU.
4.00beM y4yeOHOH AUCHUIIMHBI

Bunaer yue6HOM paboTh 3au. en. AK. gac.
O0mas TPyA0EMKOCTh JUCHHUIIIHHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonTakTHas padoTa — aylMTOPHBIE 3aHATHS: 0,94 34
Jlexumn (Jlek) 0,47 17
[TpakTrueckue 3anstus (I113) 0,47 17
CamocrositesnbHas padora (CP): 1,06 38
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 1,06 57
Pedepar - -
Buasbl koHTpOJIA:
3a4er ¢ oneHkom - -
KonTakTHas padoTa — mpoMe:KyTOYHAasi aTTecTalust 1 0,4
IToaroroBka K 3K3aMeHy 35,6
Bunasl yueOHoI paboThI 3au. en. | Actp. yac.
OO01mast TPyA0eMKOCTh JUCHUTIMHBI 110 y4e0HOMY TJIaHYy 3,0 81
KonTakTHasi padoTa — ay1MTOpPHbIE 3aHATHS: 0,94 25,5
Jlexruu (JIek) 0,47 12,75
[Ipaktuueckue 3austus (I113) 0,47 12,75
CamocrositeabHas padora (CP): 1,06 28,5
CaMocTosATeIpHOE U3YYCHHE PA3ACTIOB IUCIIUTUTHHBI 1,06 28,5
Pedepar - -
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Buasbl koHTpOIA:

3a4eT ¢ OLeHKOoM - -

KontakTHasi pa6oTa — NpoMeKyTOYHAs aTTecTalus 0,3

IloaroroBka K 3K3aMeHy 26,7

AHHoOTanuA padoyeii MporpaMMbl AMCHUILIHHBI «/1eJI0BOM HHOCTPAHHBIN A3BIK»
(b1.5.02)

1.leap TMCHMNJIMHBI — TPUOOpPETEHHE O0YYAIOIIMMHUCS O0IIel, KOMMYHHUKATHBHOU U
npoecCuOHaNbHOM KOMIIETEHLUH, YPOBEHb KOTOPBIX HA OTIEIBHBIX 3Tarax S3bIKOBOM MOIro-
TOBKH ITO3BOJISICT UCIOJIb30BATh MHOCTPAHHBIN SA3bIK KaK B MPO(PECCHOHATIBHON NEATEILHOCTH B
cdepe 1e0BOro O0IIEeHUs, TaK U AJIs 1iesiel caMooOpa3oBaHUsl.

2.B pesyiabrare M3y4eHUs] AUCHMILIMHBI 00y4alOUIUICA MO0 NMporpaMMe Marmcrpa-
TYPbI A0JIKeH: 001a0ams CACTYIOIUMHA KOMIIETEHIMSIMUA: CIIOCOOHOCTBIO COBEPLICHCTBOBATH
U pa3BUBaTh CBOM MHTEJUICKTYalIbHBIA U OOMIEKYIbTYPHBIH YPOBEHbD, MOTy4aTh 3HAHUS B o0iac-
TH COBPEMEHHBIX NMPOOJIEM HayKH, TEXHUKH U TEXHOJOTHUH, TYMAaHUTAPHBIX, COLIMATBHBIX U 3KO-
Homuueckux HayK (OK-3); cnocoOHOCTBIO Ha MPaKTUKE UCIOIb30BAaTh YMEHUSI M HABBIKU B Op-
raHU3alUu UCCIIEI0BATENIbCKUX U MMPOEKTHBIX paboT U B ynpaieHuH kosuiektusoM (OK-5); ro-
TOBHOCTBIO MCIIOJIb30BaTh IPABOBbIE M 3TUYECKUE HOPMbI IPU OLEHKE MOCIEICTBUN CBOEH
po(hecCHOHANIBHOM JIeATENbHOCTH, MPU Pa3padOTKE U OCYIIECTBJIEHUU COLUAIBHO 3HAYMMBIX
npoektoB (OK-6).
3namb: OCHOBHBIE CIIOCOOBI COYETAEMOCTH JIEKCUYECKUX €IMHUI] U OCHOBHBIE CIOBOOOpa3oBa-
TeJbHBIE MOJIENU; PYCCKHE YKBUBAJICHTHl OCHOBHBIX CJIOB U BBIPAXXEHUN MPOQEeCcCCHOHANBHOMN pe-
YH; OCHOBHBIC NMPUEMBI U METOABI pedepupoBaHUs U aHHOTHPOBAHUS JINTEPATYPHI MO CIICIH-
AIbHOCTH; MMACCUBHYIO M aKTHBHYIO JIEKCUKY, B TOM YHCIIe OOIICHAay4YHYIO U CIIeHUaIbHYIO TEp-
MHUHOJIOTHIO, HEOOXOAMMYIO JJisi pabOThI HaJl TUMIOBBIMH TEKCTaMMU; MPUEMbI PaOOTHI C OPHUTH-
HaJbHOM JINTEPATypOl MO CIIEHUATILHOCTH.

Ymems: pabotaTh C OpUTHMHAIBHOW JUTEPATYpPOH MO CIECIHAIBHOCTH; paboTaTh CO CIOBApEM;
BECTHU JEJIOBYIO MEPENUCKY Ha U3y4aeMOM S3bIKE; BECTU PEUYEBYIO JACATEIbHOCTh IPUMEHHUTE b-
HO K chepe ObITOBOI U MpodhecCuOHATEHON KOMMYHHUKAIIUH.
Brnademwb: MHOCTPaHHBIM SI3BIKOM Ha YPOBHE MPO(GECCHOHATBLHOIO OOIIEHUS, HaBbIKAMHU U yMe-
HUSIMU pEYEBON NI€ATEIbHOCTU MPUMEHHUTEIBHO K cdepe ObITOBOM U MpOPEeCCHOHATBHOW KOM-
MYHUKAaIlU{, OCHOBaMH MyOJUYHOM peun; popMaMu J1e10BOH MepenrcKy, HaBbIKaMU MOJTrOTOB-
KM TEKCTOBBIX JIOKYMEHTOB B YIIPABJIEHYECKOU 1€ATE€IbHOCTH; OCHOBHON MHOSI3bIYHON TEPMUHO-
JIOTHEH CIIeUaIbHOCTH; OCHOBaMHU pedepupoBaHUs U aHHOTHUPOBAHUS JIUTEPATyphbl MO CIIELHU-
AIbHOCTH.
3.Kpartkoe conep:xanne JMCIHUIIIHHBI.
Bgenenue. [IpeameT v posib MHOCTPAHHOTI'O S3bIKA B JIEJIOBOM OOIIEHUHU. 3a7]aul U MECTO Kypca B
MOArOTOBKE MarucTpa TEXHUKU U TEXHOJIOTHU.
1 I'pammaTuueckue TPyAHOCTH HM3Y4aeMoro si3blka: JIMuHble, IpUTSKATENbHbIE U MIPOYHE Me-
CTOMMEHHUS.

Crnpspxenue rinarona-cBsazku. O6pazoBanue u ynotpediaeHue GopM MacCUBHOTO 3aJI0Ta.
[Topsiok 0B B MpeUI0KEHUH. UTEHNE TEMAaTUYECKUX TEKCTOB: «BBEEHNE B XUMUIO»,
«JI.11. MenneneeB», «<PXTY
uM. J{.1. MenneneeBay. [lonsaTue o Bugax 4yreHus. AKTUBU3ALMS JIEKCUKH IPOUYNTAHHBIX TEK-
CTOB.
2 Ilpaktuka ycTHOM peun mo temam: «I'oBopuMm o cebe», «B ropone», «PaiioH, rue s XuBy».
Jlexcuueckue 0cOOEHHOCTH MOHOJIOTHYECKON peun. PedeBoil aTHKeT aenoBoro oOuieHus (3Ha-
KOMCTBO, TPEJCTaBJIEHNE, YCTAHOBJICHHE U MOJAJEp)KaHuEe KOHTAKTa, 3alpoc U COOOIIEHUE WH-
dbopmaruu, modykaeHHe K JEHCTBHUIO, BRIPAXKEHUE MPOCHObI, COTTIACHS).
DOHETUYECKUE XAPAKTEPUCTUKH H3ydaeMoro si3bika. OCOOCHHOCTH JHATIOTMYECKOW pPEUYd I0
IIPOM- IEHHBIM TEMaM.

3 I'pamMaTiueckue TpyJHOCTH U3Y9aeMOro S3bIKa:
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Nuduante. O6pa3zoBanue u ynotpedieHne HHGUHUTUBHBIX 000poTOB. BugoBpemennsie (op-
MBI IJ1aroJoB.

4. V3ydaromiee 4TeHHe TEKCTOB 1Mo TemaM: «CTpyKkTypa BemecTBa», «Heoprannueckas u opra-
HUYECKAasi XUMUSL, COCAMHEHUS YTIIEPOIay.

Jlexcuueckne OCOOEHHOCTH MAENOBOM JOKyMeHTanuu. TepMmMuHOJOrus OW3HEeC JIUTepaTyphl Ha
M3Y4aeMOM SI3bIKE.

5. IpakTuka ycTHOM peun o TeMe «CTyaeHuecKas XKU3Hb.

CTumcTHYeCKUE U JIEKCUYECKHE OCOOCHHOCTH SI3bIKa JEJIOBOTO OOLICHNSA. AKTUBHBIM U MacCHB-
HbII TEMaTUYECKUI CIOBAPHBIM 3ar1ac.

6. I'paMMaTHUYeCKiE TPYAHOCTH U3y4aeMOTO SI3bIKA:

[TpuuacTtus. Paznuunble BapuaHThl MepeBO/a MPUYACTUN Ha pycckuil s3bIK. [Ipuuyactabie 000-
POTHI U MIPUEMBI UX NIEPEBOJIa HA PYCCKUM S3BIK.

CocnaratenbHoe HakJIOHEHHE. TUIBI YCIOBHBIX IIpenoKeHuil. BapuanTsl nepeBoa Mmpeaioxe-
HUH B cOCaraTeJIbHOM HaKJIOHEHUU U YCIIOBHBIX MPEIIOKECHHI.

7. V3yyarolee 4TeHUE TEKCTOB IO TeMaTuke: «Xumudeckas jadboparopusi»; «3mMepeHus B Xu-
MU.

Opraamsanus paboOTHl CO CHENHATBHBIMU cioBapsiMu. [loHsTHE O pedepupoBaHUH TEKCTOB I10
cre- HUaIbHOCTH.

8 IlIpaktuka yctHO#l peun mo Temam: «CTpaHa u3ydaeMoro si3bika», «lIpoBeneHue aenoBoii
BCTpEUn», «3aKIOUECHUE KOHTPAKTA.

YcrHblil 00MeH nHpopMalyeid: Y CTHbIE KOHTAKThI B CUTYAIHSIX JI€JI0BOTO OOLICHHUS.

9. MUywaromee yTeHue crielUalbHBIX TEKCTOB. IIpueMbl paboTel co cioBapem. CocTaBieHHE
pedepaToB u aHHOTAIHIA.

10. OzHakoMuTenbHOE uTeHue no Tematuke: «B O6anke. OuHaHCHDY; «JlenoBble MUcbMay; «YCT-
pOWCTBO Ha paboTy».

®opmbl genoBoro nuchMa. [lonstue nenoBoit koppecnonaeHmu. [lpuemsr padotel ¢ UnTepHe-
TOM U JIEKTPOHHOM IIOYTOM.

11 PasroBopHas mpakTHKa JAEIOBOr0 OOIICHHS MO TeMaM: «XHUMHUYeCcKHe TeXHonorum», «lIpo-
0JIEMBI DKOJIOTHI».

CooOmienne nHpopmanuy Mo TeMe (MOHOJIOTUYECKOE BHICKA3bIBAaHUE) B paMKax OOIIEHAaYyUYHOUN U
00IIIETEXHUYECKON TEMaTHKH.

O0beM yueOHOM IMCHMIIHHBI

Bcero 1 cemecTp 2 cemecTp
Bunsl yueOHoI paboThl 3au. Ak. 3au. AK. 3au. AK.
enl. qac. enl. qac. el. qac.
O0mas TpPyA0eMKOCTb JMCIHIIIHHBI 4 144 2 72 2 72
10 y4eOHOMY ILIAHY
KOHTaKT.Haﬂ paéoTa — ayIuTOpHbIE 1,88 68 0,94 34 0.94| 34
3aHATHS:
[Tpaktuueckue 3anstus (I13) 1,88 68 0,94 34 0,94| 34
CamocrositeabHas padora (CP): 2,12 76 1,06 38 1,06 38
KonTakTHas camocTostensHas paboTa 04 (1,06 0,2 [1,06 0,2
2,12
CamocrosTenbHOE U3YUEeHUE Pa3/IesioB 75.6 37.8 37.8
JUCITUTLIAHBI
Buabi koHTpOJIA:
3auyer + +
KonTrakTHast paboTa — npoMeKyTo4- i i i ) )
Hasl aTTecTalus
IHoaroroBka Kk 3K3amMeHy - - - - -
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Bcero 1 cemecTp 2 cemecTp

Bunet yueGHoI paboTh 3au. Acrtp. 3au. Acrtp. 3au. | Actp.

el yac. el yac. el yac.

O01mas Tpya10eMKOCTb 1N CHUNITHHBI 4 108 2 54 2 54

10 y4eO0HOMY ILIAHY

KonTakTHas padoTa — ay1uTOpPHbIE 1,88 51 0.94| 255 0.94| 255

3aHATHA:

[TpakTuueckue 3austus (I13) 1,88 51 0,94 255 0,94 255

CamocrositesbHas padora (CP): 2,12 57 1,06| 285 1,06| 28,5

KoHTakTHas camocTosTenbHas pabota 0,3 [1,06 0,15 [1,06 0,15
2,12

CaMoCTOsATEIbHOC U3YUCHUE PA3/ICIIOB 56,7 28.35 28,35

IACIIATIINHEL

Buasbl koHTpOJIA:

3auer + + + +

KonrakTHast pa6oTa — npoMexKyTo4-
Hasl aTTecTanus

IHoaroroska K sK3amMeHy - - - - -

AHHOTanuA padoyeil MporpaMMabl TUCHUIIMHBI «CHCTEeMA MEHEI)KMEHTA KauyecTBa 01o-
TexXHoJorn4eckux npouspoacts» (b1.5.03)

1 Heap aucuumimubl «CrcTeMa MEHEHKMEHTA KadecTBa OMOTEXHOJOTHYECKOTO TPOM3-
BOJICTBa» — C(hOPMHUPOBATH y CTYJAEHTOB MpPEJCTaBICHUS O (YHKIIMOHUPOBAHUMU CUCTEM MeEHe-
JOKMEHTa KaueCTBa Ha OMOTEXHOJOTHYECKUX IPOW3BOJICTBAX W WHTETPAIMH PA3IUYHBIX CTaH-
JApTOB B 3aBUCHMOCTH OT HANpaBJiIeHHs] OMOTEXHOJIOTHH.

B pe3yabTare udyueHusi JUCHUIJIMHBI 00YYAKOLIHIICS 110 MPOrpaMMe MarucTpPaTyphbl J10JIKeH:
0b1ad0ams CAENYIONIMMHA KOMIETEHIMSIMHI: TOTOBHOCTBIO JCMCTBOBATh B HE CTaHIAPTHBIX CUTYAIIHX,
HECTU COITMATBHYIO M DTHYECKYI0 OTBETCTBEHHOCTH 3a mNpuHAThIe pemieHus (OK-2); crmocoOHOCTHIO
COBEpIIICHCTBOBATh U Pa3BUBATh CBOM WHTEIUICKTYaJbHBIH M OOILIEKYIbTYPHBII YpOBEHb, MONYYaTh
3HaHUS B 00JIACTU COBPEMEHHBIX MPOOJIEM HAYKU, TEXHUKU U TEXHOJOTUHU, TYMaHUTAPHBIX, COLUAT b-
HBIX U 3KoHOMHUYeckuX Hayk (OK- 3); cmocoOHOCThIO Ha MPAKTUKE UCIIOJIb30BAaTh YMEHUS U HABHIKU B
OpraHU3aI|K UCCIICA0BATEILCKUX U MPOEKTHBIX paboT H B yrpasieHuH KoyiekTiuBoM (OK- 5);

3Hamub: cUCTEeMBbl MEHEKMEHTA: (DYHKITUU U OpTraHU3AIMOHHbBIE CTPYKTYPHI; POIECCHI YIIPABICHUS:
I[eJIeTIoIaraHie M OLIEHKA CUTYAIlMH, MPUHATHE YIPABICHYECKUX PELICHH; OpraHnu3ainuio OuoTeX-
HOJIOTHYECKOTO MPOU3BOJICTBA: MPOU3BOJICTBEHHBIN MPOIIECC U MPUHIIUIIBI €r0 OpraHU3allNH, THIIBI,
(GhOpMBI M METOJIbI OpPTraHU3AlMU MTPOU3BOJICTBA; OCHOBHBIE COBPEMEHHBIE POCCUNCKHE M MEKIyHa-
POJIHBIE CTaHIAPTHI KauecTBa; TpeOOBaHMs 3aKOHOJATEILCTBA M cTaHAapToB Poccuiickoit denepa-
MU K TPOJYKTaM OMOTEXHOJIOTHYECKUX MTPOU3BOICTB;

Ymemuw: nnanupoBaTh pecypcHoe obecrieueHne AesITeIbHOCTU MPEeANPHUSITHS, TPOU3BOICTBA COBITA U
MIPOYKIINH; aHATU3UPOBaTh TPEOOBaHMS 3aKOHOJATENIbCTBA U CTAHJIAPTOB B 00JACTH KauecTBa U
KOPPEKTHO MPUMEHSTh UX B IPOU3BOJICTBEHHON JIEATEIHLHOCTH M YIIPABICHUU KOJUICKTHBOM; PEIIaTh
Mpo0JIeMbl, BO3HUKAIOIINE TIPH BHEAPEHUU CHUCTEMBI KaueCcTBa Ha OMOTEXHOJIOTUYECKOM MPEIIpH-
SITHH, B PE3YyJIbTaTe KOJUIEKTUBHON paOOTHI.

Braoemw: TepMuHONOTHEH B 00JIaCTH KayecTBa HA OMOTEXHOJIOTMUYECKOM MPEANPUSTHN; HABBIKAMU
BHEJIPEHUS OCHOBHBIX 3JIEMEHTOB CHCTEMbI KaueCTBa;, HaBbIKAMH pa3paOOTKU HOPMATUBHOW U TEX-
HOJIOTUYECKOM IOKYMEHTAIUU Ha OMOTEXHOJIOTHYECKOM MPEINPHUITHH; HABBIKAMU MTPOBEICHUS MIPO-
BepKH dPHEKTUBHOCTH NEATEILHOCTH CUCTEMBI MEHEPKMEHTA KaueCTBa BHYTPHU MIPEATPUSITHS.
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2 KpaTtkoe coaep:kaHue TUCHUTLIHHBI

Beeoenue. Tlpobnema BHEAPEHUSI CUCTEMBI KauyecTBa Ha OMOTEXHOJIOTHYECKOM IIPOU3BOJICTBE
U MEXKOTPACIIEBONW XapaKTep OMOTEXHOJOTHUU: OCOOCHHOCTH MPOIYKIIMHA OMOTEXHOJIOTUYECKOTO
MPOM3BOJICTBA B PA3IUYHBIX OTPACISAX MPOMBIIUICHHOCTH C YY€TOM TPeOOBAHUN U CTaHIApTOB B
obnactu kauectBa. Knaccudukaius OCHOBHBIX HalpaBlIeHUH B 00JIaCTH MEHEIX)KMEHTa KauecTBa
Ha MPEATNPHUATUH.
Mooynv 1.1lonamue kauecmea. Cucmema meneoxncmenma kavecmea na ocnoee 1ISO9001
1.1. IlonsTHe «kayectBO». Crenuduka NPoayKIUHA B OHOTEXHOJIOTHH M HEOOXOJUMOCTh pery-
nsTopa (rocyaapCTBEHHON CTPYKTYpHI), a Takke (Gopmanu3anuu TpeOOBaHUN K KayecTBY (HOP-
MaTHBHOTO JOKYMEHTA) JUIsl ITOJTHOTO OOECIIeYeHHs yJOBIETBOPEHHOCTH noTpedutens. [lokasa-
TeIM KayecTBa Ha MpUMepe MUIIeBOW U OnModapManeBTUYeCKOW MPOMBIIIIICHHOCTH. 3HaUYeHUe
(UBUKO-XMMHYECKUX, OPTAHOJICTITUYCCKUX ¥ MUKPOOMOJIOTHIECKIX, CAHUTAPHO-TUTUEHIIECKUX
Y TOKCHKOJIOTHYECKUX Moka3aTteneil. [lepBuuHas yrakoBka MpoIyKTa Kak JI€MEHT KauecTBa.

1.2. Cucrema MeHemxmMenTa kadectBa Ha ocHoBe ISO 9001. Mcropuueckasi cipaBka. MeHe K-
MEHT KayecTBa — KaK 3JIEMEHT yrpaBieHus opranuzanueii. Cxema B3auMOAEMCTBUS KJIMEHT- Op-
raHu3anusa-kKiaueHT u § npuHiunoB SO, 3HaYeHHE U POJIb PYKOBOJCTBA B CHCTEME KauecTBa.
YuausepcansHocTh crangapta ISO 9001: cunbHble U cinaObie cTOpOHBL. OCHOBHBIE JIEMEHTHI
cranaapta ISO (mpoueccel CMK). JlokymeHTalus: MOIUTHKA U L€ B 00JacTU KadyecTsa, py-
KOBOJICTBO TI0 KaU€CTBY, IOKYMEHTHI M 3aIIUCH: 00II1e TpeOOBaHUS K CONEPKAHUIO IOKYMEHTOB.
[ukn emunra (P-D-C-A) — ponb miiaHupoBaHus U o0OpaTHas CBsA3b ¢ nmoTpedureneMm. CtaHaapt
ISO u tpeboBanus k pazpabotke. Pecypchl: uenoBedeckue pecypchl, (PYHKIMHU ¥ TOTHOMOYHS
(1OKHOCTHBIE MHCTPYKIINH), 3aKynKu. [IponsBoacTBo. OOpalieHue ¢ npoayKIHel 1 TepMUH
«HECOOTBETCTBUE» MPUMEHHUTENBHO K MPOAYKIMU. MoHuTOpuHT npoueccoB ISO u merponoru-
yeckoe oOecrieueHue, Baauaanus (kpatko). AHanus. Koppektupyromuye u npeaynpeskIaonme
neiictBus. [IpoBepku, TEPMUH «HECOOTBETCTBUE)» MPUMEHUTENBHO K TPOIECCy.

Mooyns 2. Ompacnegvie cmanoapmot 6 00a1acmu Kayecmeda

2.1. dapmarieBTHYCCKas CHCTeMa KadecTBa. Mcropuyeckas cripaBka. 3aKOHOJIATEILCTBO B PD:
61-®3, I'OCT P 52249, «IIpaBuna» (IIpukaz 916 MunllpomTopra P®) B xontexkcte GMP/ICH.
buorexnonornueckas npoxaykuus B ®3-61 u «lIpaBun». OCHOBHBIE TUIIBI JTOKYMEHTALIUU Ha
dbapMnpon3BOACTBE: HOPMATUBHAS JTOKyMeHTanus, cnenudukanuu, uHcTpykiuu (COII), mero-
JTAKH.

OcHoBHbIe QyHKIIMH TTPOU3BOACTBA. OCOOEHHOCTH Opranuzanuu ouodapMmnpou3BpoacTBa. Tpe-
OoBaHUS K MTOMEIICHUSIM: OOKCOBBIC, YUCThIE U KaTeropuiiHbie oMmerienus. Kiaccol 4ucToThl u
metoabl ux oneHku (ISO/GMP). HEPA ¢unbtpel. OcOOEHHOCTH TUIaHUPOBAHMS MOMELICHUH
JUIsl paboTHI C YCIOBHO-TIATOTEHHBIMH U T€HETHYECKU MOJIU(PUIIMPOBAHHBIMU MUKPOOpPTaHU3Ma-
mu. TpeboBanus k obopynoBanuto (CIP u SIP) u 0coGeHHOCTH TPOM3BOJICTBA JIEKAPCTBEHHBIX
npenaparoB. [IpousBonctBo crepmibHbix JIC. KBanudukamus o060pynoBaHUs U TTOMEIICHUMA
(DQ->1Q->0Q->PQ) u Bamumanus mpoieccoB u metoauk (PV). ['uruena mepconana. MoHUTO-
PUHT TIPOM3BOJCTBEHHOM Cpejbl, 00ECTeUeHHEe KIMMATHYECKUX MapaMeTpoOB B IMOMEIICHUSX.
Obparienue co mrTaMMaMHU-IIPOAYLIEHTaMH, OaHKH KYJIbTyp: MacTep-0aHk 1 pabouuii OaHK.
ObecrnieueHne ¥ KOHTPOJIb KayecTBa Ha (apMrnpouun3BoacTse. [[puHIINI HE3aBUCUMOCTH ITPOU3-
BojcTBa M KOHTpois. Pone OOK u OKK (OBTK). YnonHnomoueHHOe U1 U cepTUdUKaALUs ce-
pun. PaboTta ¢ HECOOTBETCTBYIOIIEH NMPOAYKIMENH: MPETEH3UH, OT3bIB U YHUUYTOXKEHUE. AHaIU3
PUCKOB (OCHOBBI METOJOJIOTHUH) U 0030p KauecTBa MpoayKIuu. CaMOMHCIEKINS. AyTCOPCHHT.
JlnnensupoBaHue NpPOU3BOACTBA.

2.2. Cucrema 6e3omnacHocti nuuieBod npoxaykiuu. HMcropus XACCII. 3akoHOIaTenbCTBO B
P®: TP TC 021/2011 u TOCT HUCO 22000. ITonsiTHE «ONaCHOCTH» U BUIBI OMacHOCTeH. Pomb
uH(popmaIuu B cuctemMe 0€30MacHOCTH MHUIIEBOW MpoayKiuu. ['pymma nuimieBoi 6€30macHOCTH.
Amnanu3 onacHocteil. Beisinenue u ananu3 KKT.

2.3. ISO 13485 u mpon3BOJCTBO METOAAMH OMOTEXHOJIOTHH METUITMHCKUX HM3ICITUH U JWarHo-
CTUKYMOB.

2.4. 1SO 14000 u cucTeMa DKOJIOrHYECKOr0 MEHEDKMEHTA.
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Mooyns 3. /lokymenmayus na npeonpuamuu. Ayoum

3.1. HopmaruBHas mokymeHTaIus, pazpadorka. [lopsaaok perucrpanuu npoayKiuu (Ha mpuMepe

dapm. npoaykuuu u BAJL). 3HaueHne TOKIMHUYECKUX U KIMHUYECKUX UCTIBITAHUH.
3.2. TexHonoruueckas fokymeHTtauus. Conepxxanue u pazpadorka periamenTon Ha JIC.

3.3. Aynut cuctembl kauectBa. OCHOBHBIC TIPUHIIMIIBI M BUJIBI ayauTa. Pe3ynbrater ayaura. Ha-

3HA4YCHHC HHHGHSHOHHOﬁ IIPOBCPKHU. CepTI/I(bI/IKaHI/IH CHCTEMBI Ka4€CTBa.

3 O0beM yueOHOM TUCHHUILINHBI

Buzsl yaeOHOM paboThI 3au. en. AK. gac.
O01as Tpya0eMKOCTh JUCHUILIHHBI 10 Y4eOHOMY IJIAHY 2,0 72
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 0,94 34
Jlexuum (Jlek) 0,47 17
[Ipaktuueckue 3austus (I13) 0,47 17
CamocrositesbHas padora (CP): 1,06 38
CamocTosATeIbHOE H3YUYCHHE PA3ICTIOB JUCITUTLIHHBI 1,06 37,8
Konrakthast camocrosiTenbHas pabota 0,2
Buasbl koHTpOJIA:
3auyéT ¢ oneHKoMi + +
KonrakTHast padoTa — IpoMeKyTOYHAS aTTecTauus -
ToAroToBKAa K 3K3aMeHy ) -

Buzsl yaeOHOM paboThI 3au. en. Actp. yac.
O01mas Tpy10eMKOCTb JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 2,0 54
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS: 0,94 25,5
Jlexuuu (JIek) 0,47 12,75
[TpakTuueckue 3anstus (I13) 0,47 12,75
CamocrositeabHas padora (CP): 1,06 28,5
CamocTosATeIbHOE U3YUYECHHE PA3/IeI0B AUCITUILIMHBI 2,06 28,35
KoHTakTHas camocTosTenbHas paboTa 0,15
Buabl koHTpOJIA:
3a4yéT ¢ omeHKoMn + +
KoHTakTHasi padoTa — MpoMe:KyTOYHAsl aTTeCTAIUsI -
IoaroroBka K 3K3aMeHy i -

AHHOTanus padodeil NPOrpaMMsl JUCHUILIMHBI «MeTo10/10rHYecKie OCHOBBI HCCJIeI0BA-
HUii B OuorexHosiornn» (b1.5.04)

1.llenbi0 AMCUMIIMHBI SBJISIETCS 03HAKOMJIEHHE CTYJIEHTOB C METOJI0JIOTUYECKUMHU OC-
HOBaMH OpTraHM3aIlMHi HAYYHO-UCCIET0BATENbCKOM, MeAarorndyeckoi, OpraHu3alioHHO- YIpaB-
JICHYECKOHN M MPOEKTHON AESITENbHOCTHIO B 00JIaCTH OMOTEXHOJIOTHH.

2. B pe3syabTrare m3yuyeHusl IMCUMIIMHBI 00y4YaloUIMiicsl 1O NMporpaMMme Marmcrpa-
TYpbl A0JKEH: 001a0amb CIACAYIOUMMH KOMIETCHIMSIMH: CIOCOOHOCTHIO K aOCTPaKTHOMY
MBIIUIeHUI0, aHanu3y, cuHTe3y (OK-1); cnocoOHOCTRIO K MpodheCcCHOHATBHOMY POCTY, K cCamo-
CTOATEIbHOMY OOYYEHHIO HOBBIM METOJIaM HCCIEIOBaHUS, K U3MEHEHHIO HAyYHOTO M HAYYHO-
MIPOM3BOJICTBEHHOrO TIpoduist cBoeil mpodeccroHanbHol nesitenbHocTH (OK- 4); crnocoOHOCThIO
Ha MPAKTHKE UCTIOIb30BaTh YMEHUS U HABBIKU B OpraHU3alliu UCCIEI0BATEIHCKUX U MPOSKTHBIX
pabot u B ynpasienuu koutektuBom (OK- 5);
3Hamub: OCHOBBI METOAOJIOTUH HAYYHOTO UCCIEAOBaHUS, BKIIOYAs METOJ] aHAJIM3a U MOCTPOCHUS
HAyYHBIX TEOPHI; METOJBI TIPOBEPKH, MOATBEPIKICHUS M ONMPOBEP)KEHUS HAYYHBIX THIIOTE3 U
TEOpUH; CHUCTEMHBI METOJ HCCIEIOBAHMS; TMOATAMHYI0 HCTOPHIO (OPMUPOBAHUS HAYUHBIX
MIPEACTABJICHHH, TUTIOTE3, TEOPUN, U300PETEHUN M OTKPBITHH, OTHOCSIIUXCS K OMOTEXHOJIOTHH;
CYIITHOCTh U BUJBI TEOPETUYECKOTO U IMIHMPUYECKOTO YPOBHS TMO3HAHMS U MX MPUMEHEHHUS B
OMOTEXHOJIOTHH; OCHOBBI OM0O0E30MaCHOCTH U OWOATHKHU; OCHOBHBIE (haKTOPHI pHUCKa B 00JACTH
OonorexHonoruu; GopMbl 00pa3oBaHusi B 00JaCTH OMOTEXHOJIOTUU; OCHOBHBIE ATAMbl HAYYHOTO
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HCCJIEI0BAHMS;

Ymemos: nnaHupoBaTh Hay4HbIE MCCIIEIOBAHUS; MPOCKTHYIO JIEATEIbHOCTh, YUeOHbIC 3aHATHUS;

Braoemyw: meTononorueit IaTeHTHOTO NIOUCKA; METOAOJIOTHEN 0(hopMIICHUSI HAYYHBIX pe3ysbTa-

TOB (B BUJIE CTaTEH, TE3UCOB, AUCCEPTALIMI).

3.Kpartkoe conep:xanue JMCIHUIIIHHbI

Mooynw 1. Ilpumenenue nayunvix memooos ucciedosanus 6 oonacmu ouomexnonozuu. Vu-
(dopManMOHHOE TPOCTPAHCTBO B 00JacTH OHOTexHOJIOrHH. KOHCYIbTallMOHHAs W aHAJIUTHYe-
CKas JesTeNbHOCTh. B3anumoaeiicTBe TeXHOJOTHYECKHUX TUIaTGOpM U 3KCHEepTHBIX rpymi. CeTh
PETHOHANBHBIX HH()OPMAITMOHHBIX LEHTPOB. MEXAyHApOIHOE COTPYIHUYECTBO B 00IacTH OHO-
texHojoruu. Kommynukamnus. ['nobanpHoe U JoKallbHOE MOJENUpOBaHUe. MeTobl aHAIUTHYe-
CKOI0, UMUTAI[MOHHOTO U HATYpHOIO MOJEIUpPOBaHUA. TUIIBI MOJENEN, UCIONb3yEMbIX B OHO-
TEXHOJIOTMH. DTanbl MPOBEACHUS HAYYHOI'O HCCIeAOBaHUSA. MeTol U MeTononorus. AKTyanb-
HocTb. OOBEKT U IpeaMeT uccieaoBanus. Llenu u 3agaun uccienoBanusl.

Nudopmanmonnas npopaborka TeMbl. ['ocymapctBennas cucrema HTU. MudbopmarmoHHbIM

MOUCK: BHJBI, METOJIUKa mpoBeaeHus. CrpaBoyHO-HH(DOpMAIMOHHBIE (DOHIBL. DIEKTPOHHBIN

uH-popMalMoHHbIil pecypc. OcHoBbl cTanaaptu3auuu. OCHOBHBIE BHUIBl HOPMATHUBHO-

TEXHHUYECKON nokymeHTanmuu. OGopMIICHHE TEKCTOBBIX JOKYMEHTOB: CTaThd, oT4eThl HUP,

mucceprauu. CTpykTypa 1 npasuia opopmiienus. bubnuorpadus.

Mooyne 2. Memoodonozua obpabomku IKcnepumeHmaibHolx 0annwvix. Koppensinon-
HBIA ¥ PETrpEeCcCHOHHBIN aHanu3. JucnepcuoHHbid aHanu3. BeIOOp onTHManbHOTO IUIaHa, KpUTe-
pUM ONTUMAJBHOIO IUIaHA. YpaBHEeHUs perpeccuu. [1naHbl MHOroakTOpHBIX 3KCHEPUMEHTOB.
JpoOueiii ¢dakropHblii man. PoratabenpHoe mmanupoBanue. OnTUMH3AIHUS MHOTO(AKTOPHBIX
JKCIIEPUMEHTOB. BbineneHue cymecTBeHHbIX (hakTopoB. [IpombinuieHHslil skcnepument. [lna-
HUPOBAHME MIPH BHIOOPOYHOM KOHTposie. MeTox u meroponorusi, Knaccugpukarmus meronos. Oc-
HOBHBIE MOJIEJIU COOTHOIIeHHs (punocoduu u yacTHbIX Hayk. OyHkuuu ¢unocoguu B HAYYHOM
no3HaHuu. OOIIeHay4YHble METOBI U IIpUeMbl HccienoBanus. CoBpemeHHas merogoiorus. Ha-
YUHBII METOJ] KaK CPEJCTBO pallMOHANBLHOT0 o3HaHus. [loaxoas! k kinaccudukanuu MeToaa uc-
CJIEIOBaHMSL.

Mooyne 3. Hunoeayuonnasa oeamenvHocms ¢ oonacmu ouomexnonocuu. llpaBoBas
OXpaHa MHTEIJIEKTyabHOU coOcTBeHHOCTH. DenepanbHas cinyx0a Mo MHTEIUIEKTYaIbHON CO0-
ctBeHHOCTHU. ['paxknanckuii kogekc P® u.IV. ABropckoe npaBo. CmexHble IpaBa CBUIETENBCT-
Ba Ha TOBapHbIM 3HaK, nporpammy OBM, 0a3y nanHbix OCHOBHbBIE OOBEKTHI IMPOMBIIIIEHHON
cobctBeHHocTH. [laTeHTHOE paBo: U300peTeHue, Mojie3Hast MOJEIb, IPOMBIIIICHHBIN o0pasell.
MexnyHapoaHas nateHTHas knaccupukanus CenekiMoHHbIe qocTxkeHus. Hoy-xay.
Oco0eHHOCTH MHXKEHEPHOTO TBOpUYECTBA. MeTOIbl aKTUBH3AMU U300peTaTeIbCKON eATEeNIbHO-
ctu. Pemenne nzobperatensckux 3anad [lponenypa narenroBanus B PO. [IpaBuna cocraBnenus
U opopMIIeHHs 3aBOK Ha OOBEKTHI MHTEIUIEKTYalIbHOM coOcTBeHHOCTH B P®. 3ammra npas aB-
TOpPOB U MaTeHToobaaareneil. OueHka n300peTareabcKoil aesrenbHocTU. [loka3zaTenyu akTUBHO-
CTH U HcCToJIb30BaHMs n3obperenuit B PO. IIpouenypa narenroBanus 3a pyoexxom. BecemupHas
OpraHu3alysl UHTEUIEKTyaIbHOH cOOCTBEHHOCTH CHocoObl OLEHKH OOBEKTOB MHTEIIEKTyallb-
HOW coOCTBEHHOCTH JIMIIeH3UpOoBaHUE U JIMLIEH3UOHHBIE cornamieHns. OCHOBHbIE yTH KOMMEP-
[UAIU3al1H TPOMBIIIJIEHHOW COOCTBEHHOCTH.

Ouenka pucka. PeryampoBaHue NMUINEBOW W CEIHCKOXO3SHCTBEHHONW OWOTEXHOJOTUH, TPUME-
HSIOIEN TeHEeTHYECKYI0 MHKEHEPHUIO, TPAHCT€HHbIE PACTEHHSI U KUBOTHBIX, TEHETUYECKYIO MO-
mudukanuo. PerynmupoBanue OMOTeXHOJIOrMYeCKor (apmaneBTUKu. HannoHanbHas U MexXIy-
HapoJIHas CUCTeMa OMOJIOTHYECKO Oe3omacHOCTH. DeiepanbHbIN 3aKOH U CHCTeMa CTaHIapTOB.
Cucrema yrpaBieHHs pUCKaMHU.

buostuka, 6mobe3onacHoCcTh, OMopasHooOpazue. Mctounnku smMuccun "OMOIOrHIecKoro (pakTo-
pa". I'urueHnuecknue XapakTepUCTUKH OMOOOBEKTOB, METObI KOHTPOJsi. OCHOBBI 0OecreueHHs
Ouosnoruueckoi 0e30macHOCTH B chepe cenbCKOXO03HCTBEHHOTO M BETEPUHAPHOTO MPOU3BOICT-
Ba. ['eHeTHYEeCKH MOIM(UITUPOBAHHbBIE OPTaHU3MBI M MIPOIYKThI, OCHOBBI 0OecreueHus1 OnoIoru-
yeckoi 6e3omacHoctH. [IpenoTBpanienune 6uoreppopuszma. OCHOBBI OMOIOTHYECKO 0e30MmacHo-
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CTH Ha OMOTEXHOJIIOTUYECKUX U MHUKPOOHOIOTHYECKHX Mpou3BojacTBaX. Opranm3amnus Oe3omac-
HOTO TPOU3BOACTBA. CHCTEMBbI KOHTPOJISI O€30MaCHOCTH MUKPOOUOIIOTUYECKUX U OHMO- TEXHOJIO-
THYECKUX TPOM3BOJCTB U WX MPOAYKIHMH. [I[puHIMITEI 00ecTiedeHns: OMOIOTHYECKO Oe30macHo-
ctH B 1aboparopusix. Cuctema npopHIaKTHIECKUX MEPOIPUATHIA.

KpymnHbie MeXTyHapOAHbIE TIPOESKTHI U IPOTpaMMbl B o0nactu 6uotexHoioruu. Cucremsl oOpa-
30BaHMs B 00JIaCTH OMOTEXHOJIOTHH. BOJIOHCKHI TIpoIlecC TPUMEHHTEIBHO K OMOTEXHOJIOTHYe-
CKOMY 00pa30BaHHIO.

O0beM yueOHOH TUCHMILTHHBI

Bunsl yaeOHOM paboThI 3au. en. AK. gac.
O0mas TpyA0eMKOCTh JUCHHUIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 0,94 34
Jlexuum (Jlek) 0,47 17
[Ipaktuueckue 3austus (I13) 0,47 17
CamocrositesbHas padora (CP): 2,06 74
CamocTosTeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLIHHBI 2,06 74
Buasbl koHTpOJIA:
3auéT ¢ OEeHKOH - -
KonTakTHas padoTa — npoMe:KyTOUYHAasi aTTeCTAIUsI 1 0,4
IMoaroroBKa K 3K3aMeHy 35,6

Bunsr yue6HOI paboThI 3au. en. AcTp. yac.
O01as Tpy10eMKOCTh JMCHUILIHHBI 110 Y4e0HOMY IUIAHY 4,0 108
KonTtakTHasi pa6oTa — ayIHTOPHbIE 3aHATHA: 0,94 25,5
Jlexunn (Jlek) 0,47 12,75
[Tpaktuueckue 3anstus (I13) 0,47 12,75
CamocrositesnsHas padora (CP): 1,06 55,5
CamocTosATeIbHOE U3YUYECHHE PA3/IeI0B JUCIUILIHMHBI 1,06 55,5
Buabl koHTpOJIS:
3a4eT Cc oueHKoi - -
KonTakTHas padoTa — mpoMesKyTOYHAasi aTTeCTALUs 1 0,3
IToaroroBka K 3K3aMeHy 26,7
AHHOTAIUs padoyeil MporpaMMbl JMCUUIJIMHBI «/{0MOJHUTEIbHbIE IJIABbI MATEMATHKI

(51.B.05)

1 Hesn AUCHMIIMHBI — 3HAKOMCTBO C COBPEMEHHBIMU METOJIaMH CTaTHCTUYECKOI oOpa-
OOTKM SKCIIEPUMEHTAJIBHBIX JTAaHHBIX C HCIOJb30BaHUEM CPEJICTB MHPOPMAIIMOHHBIX TEXHOJIO-
I'Mif Ha OCHOBE YIITyOJIEHHOTO N3YYeHHs Kypca MaTeMaTHUECKOW CTaTUCTUKH.

- B pesyabTare M3ydyeHMs AUCHHUIVIMHBI O0Yy4YAIOUIMICHA MO NpOrpaMMe MarucTrpatypsbl
JAOJIKeH: 001a0amb CIEAYIOUMMH KOMIIETEHIIUSIMHI: TOTOBHOCTBIO UCIIOJIb30BaTh METO/IbI MaTe-
MaTHYE€CKOI0 MOAEIUPOBAHUS MAaTEPHUAIIOB U TEXHOJIOTMYECKUX MIPOLECCOB, TOTOBHOCTBIO K TEO-
pPETHYECKOMY aHalM3y W OSKCIEPHUMEHTAIbHOW MpoBepke Teoperuuecknx rumore3 (OITK-4);
3namyb: OCHOBHBIEC IPUEMBI U METOJIBI OOPAOOTKHM CTATUCTHYECKOW MH(OPMAIMU: pacueT BEIOOPOY- HBIX Xa-
PAKTEpUCTHUK CIIyYaiHBIX BEJIMYMH, HCIIOIB30BAHHE CTATUCTUYECKUX THIOTE3 AJIs TIEPEHOCA PEe3yNbTaToB BbI-
OOpOYHOrO 00CIIEIOBAHNS Ha TEHEPAIBHYIO COBOKYITHOCTB, METOIBI PEIPECCHOHHO- TO M KOPPEISIHOHHOIO
aHAJIM3a; OCHOBBI AWCIEPCHOHHOTO AHAJIM3a; METO/IbI aHAIN3a MHOTOMEPHBIX JJaHHBIX; 0a30BYI0 TEPMHUHOJIO-
THI0, OTHOCSIIYIOCS K TEOPETHYECKOMY OINMCAHHIO OCHOBHBIX IEPCIICKTUBHBIX HAIPABICHUN Pa3BUTHS
METO/I0B 00PaOOTKU IKCIICPHUMEHTAIBHBIX JaHHbIX;

Ymemps: ananuznpoBaTh U KpUTHUYECKU OLIEHUBATh COBPEMEHHbIE HayYHbIE JOCTHKEHUS B 001acTh
CBOMX HAayYHBIX HCCJIEIOBAaHUI; MCMOIb30BaTh MOJIYUYCHHbIE 3HAHUS JJIS PEUIeHHs] MpoQeccuo-
HaJIbHBIX U COLMAJIbHBIX 3371a4.

Bnaodems: 6a30BOM TEPMHUHOJIOTHEH, OTHOCAIIECHCS K CTaTHCTUYECKOH 00paboTKe IKCIepUMEH-
TAJIBbHBIX TaHHBIX; IPAKTUYECKUMH HaBBIKAMU 00pabOTKU CTAaTUCTUUECKON MH(OPMAIMHU C UCTIONb-
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30BaHMEM HMH(OPMAIMOHHBIX TEXHOJOTHIA; METOAOJOTMEeH COBPEMEHHBIX Hay4HBIX HCCIICIOBAHUH,
KPUTHYECKON OLICHKOM IIOJYYEHHBIX PE3YJIbTaTOB, TBOPYECKUM AHAIM30M BO3HUKAIOIIUX HOBBIX
npo0OJieM B 00JIaCTH XMMUHU M XMMUUYECKOH TEXHOJIOTHH.

2 Kparkoe conepxanue IMCUHUIIHHBI

OCHOBHBIE CTATUCTUYECKUE METOIBI AHAIIN3a DKCIIEPUMEHTAIbHBIX JIaHHBIX.

1. Ocnosvr mamemamuueckon cmamucmuKu.

3agaun MareMaTHYecKor cTaTUCTUKH. BeiGopku. Cratuctuyeckoe pacrnpeieieHue Bbl-
6opku. MuTepBanbHas TabauIla, rTHCTOrpaMMa 4acToT. THITbl u3MEepUTENbHBIX mKald. CTaTUCTH-
YECKUE OLEHKH IIapaMeTPOB PACIPENEICHHs, UX CBOMCTBA. ToueuyHble OLeHKH. MIHTepBanbHbIE
OLICHKH IIapaMeTpoB pacnpezeneHus. [IpoBepka craTuctuueckux runore3. OCHOBHbIE IOHATHUS.
Cxema npoBEpKU TUIOTE3BI.
IIpoBepka rumore3sl O BUJAE PaCIpEIEICHUS. XZ—KpI/ITepI/Iﬁ cornacusa ITupcona. CpaBHeHue
JBYX JIHCIEPCUM HOpMasbHBIX pacnpezesneHuil. CpaBHEHUE JIBYX CPEIHUX HOPMAaJbHBIX pac-
npeJene- Huu.

2. CmamucmuyecKkue memoovl AHAIU3A OAHHBIX

PerpeccuoHHBIN 1 KOPPEISIIMOHHBIN aHanu3. JInHelHas perpeccusi, MHOKECTBEHHAs JIH-
HeiHas perpeccust. OnieHKa ypoBHEH 3HAYUMOCTH KO3 HUIIMEHTOB PETPECCHOHHOTO YPAaBHEHHUS.
Mogenu HenmuHENHHBIX perpeccuil. Beruncnenue koagduuuenta koppensauuu [Iupcona no Beido-
pouHbIM gaHHBIM. [IpoBepka runore3sl 3HAYUMOCTH K03 duimenTa koppensun. PaHrossie Ko-
s¢¢unmentsl koppensuuu Crnupmena u Kenpanna. JlucniepcuoHHBIN aHaIU3: MOHATHE AUCHEp-
CHOHHOT'0 aHAJIN3a, OCHOBHBIE OIPEICIICHUS.
OnHodakTOpHbIN U ABYX(DAKTOPHBIN JUCIIEPCUOHHBIN aHAIN3.

3. Cmamucmuueckasa o6pabomka mHozomepHbIX OanHbx HazHaueHue u Kiaccuduka-
I[1s] MHOTOMEPHBIX METOZI0B. MeTo/1bl IpecKa3zanusi. MeTosl Kinaccupukaui. MHOroMepHbIit
perpeccuoHHbIi aHanu3 MHoxecTBeHHast perpeccusi. @akropHbiil aHanu3 OCHOBHBIE MOHATHS U
npenmnonoxenus (pakropHoro aHamuza. OOmmii anroput™. OCHOBHBIE 3TaIlbl (PAKTOPHOrO aHAIN3A.
JuckpumyHaHTHBIN aHanmu3 OCHOBHBIE HOHATHSI U IPEAINOIOKEHHUS AUCKPUMHUHAHTHOTO aHAIN3a.
JIMCKpUMMHAHTHBIA aHAIM3 Kak MeToJ Kiaccupukauuu o0bekToB. KnactepHsiii ananus. Obmias
XapaKTEepUCTUKA METOJO0B KJIACTEPHOIro aHann3a. Mepsl cxoacTBa. MepapXxndeckuil Ki1acTepHbIN
ananmu3. Meron k-cpennux. Kpurepun kadectBa KinacCupHUKaIIH.

KomnbroTepHblii aHaIM3 CTaTUCTUUECKUX JaHHBIX XapaKTepUCTHKAa U OCOOEHHOCTH IIO-
crpoenus makeroB Excel, MathCad, SPSS, Statistica.

3aknwuenue.
4.00beM yueOHOM TUCHHMIIINHBI

Bunasr yue6HoI paboThI 3au. en. AKk. 4ac.

O01as Tpya10eMKOCTh JMCHUILIUHBI N0 Y4eOHOMY IJIAHY 2,0 72
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS: 0,94 34
Jlexmmm (Jlek) 0,47 17
[TpakTrueckue 3anstus (I113) 0,47 17
CamocrositeabHas padora (CP): 1,06 38
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB JUCIUAIIINHBI 1,06 37,8
KonrtakTHas camoctosiTenbHas pabota 0,2
Buasbl koHTpOJIA:

3a4eT ¢ oleHKoi + +

KonrakTHast padoTa — IpoMeKyTOYHAs aTTecTauus

IHoaroroBka Kk 3K3aMeHy -

Bunaer yue6HoI paboThI 3au. en. Actp. 4ac.
O01as Tpya10eMKOCTh IUCHUIIUHBI 110 Y4eO0HOMY TUIAHY 2,0 54
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,94 25,5
Jlexiuu (Jlek) 0,47 12,75
[Mpaktnyeckue 3anstus (I13) 0,47 12,75

18



CamocrositeasHas padora (CP): 1,06 28,5

CamocTosATeIbHOE H3YUCHHE PA3/ICTIOB JUCITUTLTHHBI 1,06 28,35
KonraktHas camoctosiTenbHas paboTa 0,15
Buasbl koHTpOJIA:

3a4eéT ¢ OLeHKOM + +

KonTakTHasi padoTa — NpoOMeKyTOYHAsI ATTECTAUSA

IHoaroroBka K 3K3aMeHy -

AHHOTanus padoyei nporpaMmmbl JUCUUIIMHBI K UHPOpManMOHHBIE TEXHOJIOTHH
B oOpa3zoBanum» (b1.5.05)

2. llesb AMCHMIIIMHBI — [10JIy4YEHHE CTYJCHTaMU COBPEMEHHBIX 3HAaHUH O BO3MOXKHOCTSAX
IPUMEHEHHUs cucteM KoMmibloTepHoi MaTtemaTtuku (CKM), B yactHocTn nmakera MATLAB, mis
00pabOTKM M ONHUCAHUS MACCUBOB SKCIIEPUMEHTAJIBHBIX JIAHHBIX YMCIEHHBIMU METOAAMHU BBI-
YUCIUTEIBHON MaTEMATUKH C LIEJIbIO ITOCTPOEHUSI HAyYHBIX I'MIIOTE3 U MAaTEMaTHYECKUX MOJIE-
JIei IPOLIECCOB U SIBJICHUN B XUMHH U XUMHUYECKOH TEXHOJIOTHH.

3. B pe3yabTare M3y4eHHs IMCUMILVIMHBI 00y4alOIMIiCA MO MpOrpaMMe Marucrpa-
TYPBbI A0JKEeH: 001a0amb CAEAYIOUMMU KOMIETEHIIUSMU: TOTOBHOCTBIO MCII0Ib30BaTh METO/IbI
MaTEeMaTU4YeCKOro MOJIEIMPOBAHUS MATEPUAIOB U TEXHOJIOTMUECKUX MPOLECCOB, TOTOBHOCTHIO K
TEOPETUYECKOMY aHAIU3y U IKCIIEPUMEHTAIBHOI mpoBepke Teoperndeckux runotes (OITK-4);
CIIOCOOHOCTBIO MCIIOIB30BaTh COBPEMECHHBIE MH(DOPMAIIMOHHBIC TEXHOJIOTHH IJisi cOopa, obOpa-
OOTKM W pacrpocTpaHeHHs HaydHOW MH(poOpMaruu B 007JacTH OMOTEXHOJOTHH M CMEXHBIX OT-
pacineit, crrocoOHOCTBbIO UCIOIB30BaTh 0a3bl JaHHBIX, MPOTPAMMHBIE MPOAYKTHI U pecypchl MH-
TepHeTa JUIs PelIeHus 3a1a4 npodeccuoHanbHoi nesrensHocTr (OITK-5);
3nams: TPUHLHUIBI pabOThl UH(POPMALIMOHHBIX CUCTEM M CHUCTEM KOMIIBIOTEPHON MaTeMaTHKH,
HauboJsee pacnpoCTpaHEHHBIX MPHU MPOBEACHUM HAYYHBIX HMCCIEIOBAHUN B XUMUU M XUMHUYE-
CKOM TEXHOJIOTUH; YUCIIEHHBIE METO/IbI BBIYUCIUTEIBHON MAaTEMaTUKH, ONTUMU3ALNH, KOPPEIIs-
LMOHHOTO U PErPECCUMOHHOrO aHaJM3a, UCHOJIb3yeMble B HAYYHBIX HCCIIEIOBAHUIX B XUMHUU U
XUMUYECKON TEXHOJIOTUHU; OCHOBHBIC IIPUEMBI IPUMEHEHUS YUCIICHHBIX METOJOB BBIUMCIUTENb-
HOW MaTeMaTHKH ONTHUMM3ALNU, KOPPEJISLMOHHOTO U PErPECCHOHHOI0 aHalIN3a, st 00paboTKU
JAaHHBIX HAYYHBIX UCCIIEI0OBaHM, B TOM uucie ¢ npuMeHeHueM nakera MATLAB.

Ymemu: KOppekTHO chopMyIupoBaTh 3ajauyy MaTeMaTHUECKOW 0OpabOTKM pe3yabTaToB Hayy-
HBIX MCCJICZIOBAHUI; BHIOpATh YHCIEHHBIA METOJ, a TaKKe METOJ ONTHUMM3AIUH, KOPPEISIHUOH-
HOTO M PErpecCMOHHOr0 aHajau3a Juisi oOpabOTKM M MaTeMaTH4YEeCKOIo OMHMCAHUsS Pe3yJbTaToB
Hay4YHBIX UCCIeN0BaHuil; ¢ npuMeHeHneM naketa MATLAB peanu3oBaTh BEIYMCIUTEIBHBIE ME-
TOJIbl 00PaOOTKM U OMMCAHUS PE3yJIbTAaTOB HAYUYHBIX UCCIEIOBAaHUN Ha KOMIIBIOTEPE.

Braoemyu: 3HaHUSMU O COBPEMEHHBIX MH(OPMAIMOHHBIX CHCTEMax M MakeTax MpOorpaMM, Hc-
MOJIb3YEMBIX B HAyYHBIX MCCIIEIOBAHUAX B XMMHUU U XUMHUYECKOW TEXHOJIOTMH; HaBbIKaMu pado-
TbI ¢ makeToM MATLAB nnst permenus 3a1ad 00paO0OTKU M ONMUCAHUS PE3YJIbTATOB HAYYHBIX HC-
CclIeZIOBaHUi; MeTolaMi 00pabOTKH JTaHHBIX HAay4YHBIX HUCCIIEAOBAHUM ¢ MPUMEHEHHEM METO/I0B
ONTUMU3ALMH; METOAAMH OMMCAHUS dKCIEPUMEHTAIBHBIX JAHHBIX C IPUMEHEHUEM METOOB JIH-
HEWHOW U HEJIMHENHOW PErPECCUMU.

4. KpaTkoe coaep:kaHue JUCHUILIMHBI

Mooyns 1. Ochoguvie ungopmayuonnvle MexXHoaI0UU U CUCHEMbl KOMRbIOMEPHOIU
mamemamuku (CKM), ucnonv3yemovle npu HAyUHbIX UCCAE008AHUAX 6 XUMUUECKOU MEXHO-
ao2uu.

[TpuHIMIBI 1 METOIONOTHS TpUMeHeHHs HH(popMarmoHHbIx TexHonoruit (MT) u cuctem
komnbroTepHoit Matematuku (CKM) nmpu npoBeieHUN Hay4dHBIX UCCIIEIOBAHUNA B XUMHUU U XH-
MHUYECKOM TexHonoruu. OCHOBHBIE 33J]aul MIPEIMETHON 00JACTH — XUMHUS U XUMHUYeCKast TEXHO-
norus, pemaembie ¢ npumeHenreM T u CKM. fA3piku nporpammupoBanus B CKM, ux oco6en-
HOCTH, IIPUMEHEHHUE PEILIaTeIe Uil pealnu3alui YUCICHHBIX METOJ0B BBIYUCIUTEIBHON MarTe-
MaTHKH.

[Taketsr MathCad, MATLAB u Maple, ux 10CTOMHCTBA U HEAOCTATKU. XapaKTePUCTUKA
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naketa MATLAB. M-s3b1k porpaMMUpOBaHUs U MUHTEpIpeTarus (TabaudyHas u rpaduyeckas)
pe3yIbTaTOB HAYYHBIX HCCIEAOBAHUN C ero npuMeHeHneM. OCHOBHBIC HAIIPABJICHUS MPUMEHE-
Hue naketa MATLAB B XUMHM 1 XUMHUYECKON TEXHOJOTUH — B aBTOMATU3UPOBAHHBIX Jabopa-
TOpHBIX HcchaenoBaTenbekux cucremax (AJIMC), cucremMax aBTOMaTU3MPOBAHHOTO MPOEKTHPO-
Banus (CAIIP) u aBTOMaTU3MpPOBaHHBIX CUCTEMAaX YIPABJICHUS TEXHOJIOTHYECKUMU MTPoLieccaMu
(ACYTII).

Mooyne 2.Memoowl ebtuuciumenbHoil MamemMamurku 011 ROCMPOEHUs mooeeil cma-
UUOHAPHBIX U HECMAUUOHAPHBIX NPOUECCO8 XUMUUECKOI MEXHOI02UU.

[Tpumenenue pemareneii MATLAB (fzero,fsolve,ode) mist peanuzanum 4nuciIeHHBIX Me-
TOJIOB PEILIEHUsI CUCTEM JMHEMHBIX U HEIMHEHHBIX ypaBHEHUH, a Takxke cucreM auddepeHim-
QITBHBIX YPAaBHCHH MPH MOCTPOSHUU KOMITBIOTEPHBIX MOJEICH MPOIECCOB C COCPEIOTOUYCHHBI-
MU U pachpeelIeHHbBIMH M0 MPOCTPAHCTBY M BpeMeHU mapameTpaM. [locTpoenue mozeneit cra-
IIMOHAPHBIX M HECTALMOHAPHBIX MPOIECCOB HA NMPUMEPE PEaKTOPOB HMICAIHHOTO CMEIICHHS U
BBITECHEHUS.

Mooyne 3.Memoowvt onmumuzayuu 011 00padoOmMKu OAGHHBIX HAYUHBIX UCCAEO06AHUIL
U onpeodeyeHuu HAuaIyYuiux yca08uil RPOmMeKanus nPoUeccos.

[Ipumenenue pemareneii MATLAB (fminbnd,fminsearch,fmincon) nmns peanuzarnuun
YHCIEHHBIX METOJIOB PEIICHUS! ONTHUMM3AIMOHHBIX 3a/1a4 XMMHUYECKON TEXHOJIOTUHU: OIpeee-
HUH [apaMETPOB MAaTEMATUYECKUX MOJEJICH M ONTHMHU3ALUH MPOLECCOB XUMUIECKOH TEXHOIIO-
TUH.

Onpenenenne K03()GUIIMEHTOB TeIUIONEpEAaYH I TETNIOOOMEHHUKOB TUTIA:

CMEIIICHHEe- CMEIICHNE, CMEIICHUE-BHITECHEHNE, BHITECHEHUE-BBITECHEHNE (TIPSIMOTOK), BBITEC-
HEHUE-BBITECHEHHE (IIPOTUBOTOK) IO MACCHBY OIIBITHBIX JaHHBIX. BbIOOp KBagpaTUYHOTO KpH-
TEpUsl PACCOTIIACOBAHUS OIBITHBIX IAHHBIX U PE3YJIbTATOB PACUYETOB.

HaxoxaeHne onTuMalbHOTO BpEMEHH NPEeObIBaHUS M TEMIIEpaTyphl B HEMPEPHIBHOM pe-
aKTOpe C MEUIAJIKOH, a TaK)Ke ONMTUMAIBHOTO BPEMEHHU MPOBEACHHS PEAKIUU B MEPHOANIECKOM
peaKTope C MOCJIe0BATEIbHBIMH PEAKIIUIMHU.

Mooyne 4.Memoovl nuneinon u HeJIUHEUHOU pezpeccu 011 ONUCAHUA IKCHEPUMEH-
MAanbHBIX OAHHDBIX.

[TpuMeHeHnEe METOJ0B KOPPENSIHMOHHOIO M PErpecCHOHHOTO aHalu3a MpH o0paboTke
JAHHBIX OJJHO- U MHOTO(AKTOPHBIX IKCIEPUMEHTOB. [IpUHIUIBI MMOCTPOEHUS CTATHCTUYECKUX
OMIIUPUYECKUX MOJene. MeToasl IMHEHHON, JIMHEAPU30BaHHON U HEIMHEMHONW PErpeccuu mpu
omnpeneseHuu napamMeTpoB mojaene. [Ipumenenue pemareneit 1sqcurvefit u fminsearch nnst omn-
peliesieHus] apaMeTpoB HETMHEHHOM MOJAenH B cilydae OJHO(AKTOPHOro skcrnepumenTa. Ilpu-
MeHeHue pematens linsolve s onpeeneHust mapaMeTpoB JIMHEHHBIX M JIMHEAPHU30BaHHBIX MO-
neneit [uist ciaydas MHOro(akTopHOro skcnepuMmenTta. Peanuzanus merona bpannona u ero mo-
TUQHUKAIAA TIPU TOCTPOSHUH IMITMPHUYECKUX MOJEJIECH 10 TaHHBIM MHOTO(AKTOPHOTO SKCIEpH-
MEHTA.
4.00beM yueOHOI TUCHUTLTHHBI

Bunpl yueOHOI paboTh 3au. en. AK. gac.
O01as Tpy10eMKOCTh TUCHUILIAHBI M0 YUeOHOMY IUIAHY 2,0 12
KonTakTHasi paGoTa — ayIuTOPHbIE 3aHATHS: 0,94 34
Jlexumu (Jlek)
[paktnueckue 3ansarus (I13) 0,94 34
CamocrositenbHast padora (CP): 1,06 38
Pedepar 0,24 8,5
CaMOCTOATEIIbPHOE U3YUCHUE PA3JICIOB AMCIUTIIHHBI 0,76 29,3
KonrtakTHast camocTosiTeNbHAsE paboTa 0,2
Buabl koHTpOJIA:
3aueér + +
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Buapr yae6HOM paboThI 3au. ex. AcTp. dac.
Oo0mas Tpy10eMKOCTh JUCHUILINHBI 110 Y4eOHOMY IUIaHY 2,0 54
KonTakTHasi paboTa — ayIMTOpPHbIE 3aHATHS: 0,94 25,5
Jlexumu (Jlek)
IIpaktuueckue 3ausatus (I113) 0,94 25,5
CamocrosTenbHas padora (CP): 1,06 28,5
Pedepar 0,24 6,38
CaMocTosTeIbHOE U3YYCHUE Pa3/IeiiOB TUCIUILTHHBI 0,76 21,92
KoHTakTHas camocTosiTebHas paboTa 0,2
3aueér + +

4.4.3. IMCcUMILIMHBI 00513aTeIbHON YacTH (BAPUATHBHAN YaCTh)
AHHOTaUus padoyeii MPOrpaMMbl IMCHUTLIHHBI

«CoBpemMeHHbIe P0OeMbl OnoTexHosorun» (b1.B.01)
Heabl0 THCHUILUIMHBI sBIsieTCS (POpMUpOBaHUE HEOOXOAWMOW 0a3bl 3HAHWM AJIS MPOBEACHUS
aHaJIM3a, BBISIBICHUS M PEIICHUSI BOIIPOCOB, CBSI3aHHBIX CO CHENU(UKOI MPoBeaeHUS OMOTEXHO-
JIOTUYECKUX IIPOLECCOB U pabOTOM ¢ 00bEKTaMH OMOTEXHOJIOTUH.
B pe3yiabTaTe M3ydeHHs IMCUHMIJIMHBI 00y4YalOLIUIicA MO MpOrpaMMe MarucTparypbl J10.I-
JKeH: 001a0amb CICAYIOIUMH KOMIICTCHIIUSAMHU: CIIOCOOHOCTBIO K TPO(ECCHOHATLHOM JKCIUTya-
TaIluy COBPEMEHHOT0 OMOTEXHOIOTMYECKOro 0bopynoBanus U HayuHbix npudopos (OIIK- 1); cmo-
COOHOCTBIO HCIIOJIb30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE TEXHOJIOTUH It cOopa, 00paboTKu
U pacmpoCTpaHEHUs HaydHOW MHQpopMaIuu B 00JacTu OMOTEXHOJOTHH UM CMEXHBIX OTpaciei,
CIOCOOHOCTBIO HMCIIONIb30BaTh 0a3bl JAaHHBIX, MPOTPaMMHBIE TPOAYKTHI U pecypchl MHTEepHETa
JUIs perieHus 3anad npodeccuonanshor gestenbHocTd (OITK-5); cHOCOOHOCTBIO MPOBOAUTH
aHaJM3 HAYYHOW M TEXHHYECKOW MH(OpMaIuu B 007JacTH OMOTEXHOIOTUU M CMEKHBIX TUCIIHII-
JIMH C 1IeNIbI0 HAyYHOM, TAaTeHTHON U MapKETHHIOBOW MOJACPKKU MPOBOAUMBIX (DyHIaMEHTaIb-
HBIX UCCJICJIOBAaHUN M TEXHOJIOTHYECKUX pa3padboTok (I1K-2).
3nams: OWOATHKY; OpPraHHU3AIMI0 OMOTEXHOJOTMYECKOTO MPOU3BOICTBA; MPOU3BOJACTBEHHBIH
IpoIecC W MPHUHIHUIBI €T0 OpTraHW3allK; COBPEMEHHBIE TEHIICHIIMH Pa3BUTHUSI OMOTEXHOJIOTHH;
nepeoBble Hay4YHbIe U MPAKTUYECKUE JOCTHKEHHS B PA3IMUHBIX OTPACIIAX OMOTEXHOJIOTUHY;
Ymems: mpoBOIUTH (PU3UKO-XUMUYECKUH aHATTN3 OMOTIOIMMEPOB; XapaKTepU30BaTh BAKHEHUIITHIE
OMOTEXHOJIOTMYECKHE IMPOLECChl; pa3padaThiBaTh TEXHOJOTWYECKHE cXeMbl noiydeHus BAB,
MaTepHajoB, yIOOpPEHUH U T.JI. C MPUMEHEHHEM OMOTEXHOJIOTHYECKIX METOJIOB.

Braoemw: MeronamMu MONEKYISAPHOM OMOJIOTHH U MOJEKYISPHOW T€HETHKH; METOAAMH TPOEK-
TUPOBAHHSI TEXHOJOTHYECKUX CXEM; METOAaMHU IIPOTHO3MPOBAHUS CBOMCTB OHMOIIOIMMEPOB.

2. KpaTkoe coep:kaHue JUCIUTLIMHBI

Hcropus pa3BuUTHs, COBPEMEHHOE COCTOSIHUE M MEPCHEeKTHBBI OMoTexHoioruu. Llenu n 3amaun
cOoBpeMeHHOU OunorexHomoruu. O0ecreyeHne OMOTEXHOJIOTHUYECKOW Oe3omacHoCTH. buorexHo-
JIOTMM B CBIPHEBOM CEKTOPE, SKOJIOTUH, OMO3HEPreTHKe, OMOTe0TEXHOIOTHH, IepepaboTKe OTX0-
10B. OCOOEHHOCTH COBPEMEHHBIX OMOTEXHOJOTWYECKUX MPOM3BOACTB: OOBEKTHI OMOTEXHOJIO-
MM, pecypchl M cpeabl. OCOOEHHOCTH NPOMBIIUIEHHOW OpraHM3aluy OMOTEXHOJOTHUECKUX
nporeccoB CoxpaneHrne 6uopazHooOpasust )KU3HU: OaHKU OuomaTepuana u 6a3bl JaHHBIX.
['enomuka u mporeomuka. CuHTe3 TeHOMa. [IpeamochUIKM CO3/MaHUSI MCKYCCTBEHHBIX KHBBIX
CHCTEM.

BbroTexHoIoTHs HOBBIX MaTepHajoB: OMOCHHTE3, CBOWCTBA, 001aCTH IMPUMEHEHUSI.

[Tpo6riieMa HAKOTUICHHSI M TIYTH YTUIU3AIIMU MTOJIMMEPHBIX OTXO0J0B. [IepCrieKTHBEI ONyYeHUS U
YTWIM3AIHA Pa3pylIaeMbIX TOJIMMEPOB HA OCHOBE BO30OHOBIISIEMBIX MPHPOTHBIX HCTOYHUKOB.
[Tpunanue 6uopazpyIIaeMoCcT BBICOKOMOJIEKYISIPHBIM CHHTETUYECKUM MOJIMMEPaM.

CunTe3 OuopaspynraeMbeix OHONmoIMMepoB. broynakoBka — albTepHATHBA CHHTETHYECKOMY I1jIa-
cTuKy. PakTophl, BIUAIONIME HAa Pa3BUTHE MPOMU3BOJCTBA pa3pyllaeMbIX OHoruiacTukoB. IIpu-
POJIHBIE UCTOYHUKH CHIPbS JJIsl CHHTE3a pa3pyliaeMbix OuoruiacTukoB. CHHTE3, CBOWCTBA, 00-
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JaCTU MPUMEHEHHS Pa3pyllaeMbIX OMOIJIACTUKOB Ha OCHOBE MOJIOUHOM KucioTel. [lomuruapo-
KCHAJIKaHOAThl — OHMOpa3pylIiaeMple MOIUMEPhl. [ MAPOKCUIPON3BOAHBIE ATKAHOBBIX KHCIIOT:
CUHTE3, CBOICTBa, oOsacTu npuMeHeHus. [lepcrekTuBbl pa3BUTUSI UHIYCTPUHU U PBIHKA pa3py-
[1aeMbIX OMOTIOIMMEPOB.
Joctuxenus B obnactu arpodbuorexHonoruu. [loaydeHre coBpeMeHHBIX MpenapaToB Ha OCHOBE
Oaktepuii, TpHOOB U BUPYCOB aJisi OOpHOBI C HACEKOMBIMU BpeauTeasiMi. COBpeMEHHbIE TEXHO-
JIOTUH TIOJTYYSHHUsT OMOYyI00pEHU.
JlocTrokeHus B 00J1aCTH IUIICBON OMOTEXHOJIOTHH.
buoTtexHonornueckoe Mpou3BOACTBO BELIECTB U COCIMHEHUH, UCIOIb3YEMbIX B MUIIEBOU MPO-
MBIIUIEHHOCTH. [luimeBas OMOTEXHOJIOTHS MPOIYKTOB M3 CHIPbS KMBOTHOTO M PACTUTEIHLHOTO
npoucxoxaenus. Hobie hopMbl 0€IKOBON MUIIIH.
JOCTIDKEHUST B obnactu O6uosHepreTukd. COBpeMEHHBIE TEXHOJIOTMH MOJTY4YEeHHUs OMOTOILIMBA.
buoras. buosranon. buoGyrano.
[Tpobnembr 6uobezonacHOCTH W OMOATUKU. be30omacHOCTh KHU3HENEATENbHOCTH MPU paboTe C
OnorexHonoruueckumMu oorekramu. buostuka. Hayunas stuka.
["opuzonTsl Onorexnonoruu. buorexnonorus uepes 10-20 ner.

4 O0peM yueOHOM TMCUMILINHBI

Bunsr yue6HOI paboThI 3au. en. AK. Jac.
O0mas TpyA0eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY IIAHY 5,0 180
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,41 51
Jlexunn (Jlek) 0,47 17
[Tpaktuyeckue 3ansatus (I13) 0,94 34
CamocrositesbHast padora (CP): 2,58 93
CaMocCTOsATeIbHOE U3YYCHHE PA3/ICIIOB TUCITUTUTHHBI 2,58 93
Buabl koHTpOJIS:
3aueéT ¢ OEeHKOH - -
KonTakTHas padoTa — npoMe:KyTOYHAasi aTTecTaAlUsl 1 0,4
IMoaroroBka Kk IK3aMeHy 35,6

Bunael yue6HOM paboTh 3au. en. Actp. yac.
O01as Tpya10eMKOCTh JMCHUILIUHBI N0 Y4eOHOMY IJIAHY 5,0 135
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,41 38,25
Jlexunn (Jlek) 0,47 12,75
[Tpaktuueckue 3anstus (I13) 0,94 25,5
CamocrositesnbHas padora (CP): 1,06 69,75
CaMoCTOATeIbHOE U3YYCHHE PA3ACIIOB TUCITATITHHBI 1,06 69,75
Buasbl koHTpOJIA:
3a4éT ¢ oueHkoi - -
KonTakTHas padora — mpoMeKyTOYHAasi aTTecTalust 1 0,3
IMoaroroBka Kk 3K3aMeHy 26,7

AHHOTanus padbouei
AHHOTAIUs padoyeil mporpaMmsbl TMCHUIIMHBI « TexHoorus pepMeHTHBIX MPeNapaToB)

(51.B.02)

1 lenp AMCOMIUIMHBI — O3HAKOMJIEHHE CTYIEHTOB C COBPEMEHHBIM COCTOSIHUEM Hay4y-
HBIX HCCIEIOBaHUM M cepaMu MPaKTHUYECKOIO MPUMEHEHMs MPEenoaBaeMoil JHCUUILUINHBI,
o0y4yeHHEe CTYJCHTOB HaBbIKaM IJIAHUPOBAHUS HAYYHOU JEATEIbHOCTH U METOJIUYECKOro odec-
MIEYEHUS SKCIIEPUMEHTAIBHBIX MCCIECOBAaHUI, COCTABICHUS, aHAJIN3a, PacuyeTa U MOJACPHU3ALUN
TEXHOJIOTUYECKUX CXEM MPOM3BOJCTBA (PEPMEHTHBIX MpPEnapaToB MEIUIIMHCKOTO, KOPMOBOTO,
MUIIEBOr0 U TEXHUYECKOTO Ha3Ha4YeHUsl, pepMEHTHBIX MpenapaToB Ha OCHOBE )KMBOTHOTO U pac-
TUTEIBHOTO M MUKPOOHOTO CBIPbSL.

2 B pesyabrare M3y4eHusi AMCUMILIMHBI 00y4alOUMiics 1O NMporpaMMe Marucrpa-
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TYPbI J0JI5KeH: 001a0amb CIAeNYyIOIMMHA KOMIETEHIIUSIMHI: TOTOBHOCTBIO K IJIAHUPOBAHUIO, Op-
TaHW3aluu U MPOBEICHUIO HAYYHO-HCCIEI0BATEIbCKIX PA0OT B 00JIACTH OMOTEXHOJIOTHH, CIO-
COOHOCTBIO MMPOBOJIUTH KOPPEKTHYIO 00pabOTKY pe3yabTaTOB SKCIEPUMEHTOB U JIeJIaTh 00OCHO-
BaHHbIe 3aKiitoueHust U BeIBOABI (IIK-1); cmocoOHOCTBIO MPOBOAUTH aHAIM3 HAYYHOH UTEXHUYE-
CKol mH(popMaluu B 00J1aCTH OMOTEXHOJOTHMH M CMEKHBIX TUCIUIUIMH C LEJIbI0 HAy4yHOMU, ma-
TEHTHOM W MapKETUHIOBOM MOJEP>KKU MPOBOAMMBIX (yHIAMEHTAIBHBIX UCCIEOBAHUN U TeX-
Hosornyeckux pazpaborok (I1K-2); roroBHOCTBIO K OpraHU3aluy, IUIAHUPOBAHHUIO U YIIpaBiie-
HUIO JICHCTBYIOUIMMU OMOTEXHOJIOTHYECKUMH mporeccamu U npousBoacTBoM (I1K-13); rotoBHO-
CThIO ObOecreunBaTh CTAOUIBLHOCTD MOKa3aTesaell MPOM3BOJCTBA M KayecTBa BBITYCKAEMOW Mpo-
aykuuu (ITK-15); cnocoGHOCTRIO K BBIPaOOTKE M HAYYHOMY OOOCHOBAHHUIO CXEM ONTHMAJIBHOM
KOMILIEKCHOM aTtTecTanuu onorexHosorndeckux npoayktoB (I1K-18); cmiocoOHOCTRIO K aHAINU3Y
nokasaresel TEXHOJIOTHYECKOTO Mpoliecca Ha COOTBETCTBHE MCXOAHBIM HAYYHBIM pa3padoTKaM
(TIK-19);

3namu: xnaccuUKaUo U HOMEHKIATYPY (DEPMEHTHBIX MPEMapaToB; THUIIOBbIE TEXHOJIOTHYE-
CKHE CXEMBbI IPOU3BOJICTBA (PEPMEHTHBIX MPENAPATOB; MPOMBIIUICHHBIE ()ePMEHTHBIE Tpena- pa-
ThI, BBIJIETISIEMBIEC U3 HCTOUHUKOB PACTUTEIBHOIO, 5)KUBOTHOTO 1 MUKPOOHOTO IIPOUCX 0K ICHUS.
Ymems: npenarath TEXHOIOTHYECKYIO CXEMY JUIS MOJTydeHHs (pepMeHTHOTro mpemnapara Tpedye-
MOT'O KauecTBa U Ha3HAUCHUS;

Bradems: MmeTogaMu ornpeesieHusl aKTUBHOCTH (DEPMEHTOB PAa3IIMYHBIX KJIACCOB.
3 Kparkoe coaepskanue 1y CHUIIITHHBI

@®epmentrl. Knaccudpukamus u HoMeHKIatypa ¢epMeHTOB. DepMEHTHBIE IMpEenapaThl.
XapakTepucTuka aKTUBHOCTH (epPMEHTHBIX mnpenaparoB. CTaHgapTHas €IWHUIA AaKTHUBHOCTH.
AKTHUBHOCTB yCIIOBHOTO TIpenapara.

OcCHOBHBIE TEXHOJIOTUYECKHUE ITAIIbI POU3BOJICTBA MUKPOOHBIX (DEPMEHTHBIX ITpernapa-
TOB.

Oco0eHHOCTH XpaHEHHS HCXOAHBIX TaMMOB-TIPOAyIeHTOB. [ToAroTOBKa MOCEBHOTO Ma-
Tepuana ISl MOBEPXHOCTHOTO U TIYOMHHOTO KyJIbTHBHUpPOBaHUS. OCOOCHHOCTH CTEPHIN3ALUN
KHUJIKUX M CHITYYUX TMHUTATEIBHBIX CPell MPU MPOU3BOJICTBE (PEPMEHTHBIX IpenapaToB. MHUKpO-
KaIcyJlIMpOBaHUE U MUKPOTPAHYJIUPOBaHHE (DEPMEHTHBIX MPENapaToB.

[TpuHuMnuanbHas cxema MoJydyeHus: (PEepMEHTHBIX MpenaparoB. TeXHOJOrnueckas cxema
NOJIyYEeHHUsI OUMIIEHHBIX (PEPMEHTHBIX MPENnapaToB. DKCTparupoBaHue GepMEHTOB U3 MOBEPXHO-
CTHBIX KYJIbTYp. MeTo/1bl KOHIIEHTPUPOBaHUS (DEPMEHTHBIX PaCTBOPOB, Pa3elICHUsI U OUYH- CTKH
(epMeHTOB, OCaX/I€HUE OPraHUYECKUMHU PAcCTBOPUTENISIMHU, BBICOKOKOHIIEHTPHUPOBAHHBIMU pac-
TBOpPAaMHU coJiel (BbICAJIMBAHUE), OPIrAaHUYECKUMU IOJIMMEpPaMH UM JIPYTUMU BeulecTBamu. M136u-
parenbHas jaeHaTypauus. CrocoObl cTaHAapTU3alUMU (EepMEHTHBIX IMpenaparoB. TexHoyornye-
CKHe O0COOEHHOCTH MOJYYEHHs MPENnapaToB C ONPEENIEHHbIM COCTaBOM (pepMeHTOB. . Mukpo-
O6uonornyeckuii 1 OMOXMMHUYECKHI KOHTPOJIb IPOU3BOCTBA.

XuMHYecKkue MeTo/ibl uMMoOuIu3anuu. dusznyeckue MeToabl nMMoounu3auu. OCHOBBI
TEXHOJIOTUM UMMOOMIN3AIMY (EPMEHTOB B YCIOBUSAX HMPOMBIIIJIEHHOTO Npou3BojcTBa. Hocu-
tenu. CuimBaroniue areHTsl. @epMeHTHBIE IpenapaThl U3 PACTUTENBHOTO ChIPhSI.

[Tony4yenue pepMeHTHBIX MpenapaToB U3 OPraHOB U TKaHEH >KUBOTHBIX. [lomydyeHune npo-
TEOJIUTUYECKUX (PEPMEHTOB U3 KMBOTHOTO ChIpbs. TEXHOJOrHS IMOJIydeHUs MaHKpeaTuHa. Me-
XaHW3M JEHCTBUS U CBOMCTBA peHHMHA. [lonmydyeHne npenaparoB cbluyKHOro peHHHUHA. [lomyue-
HUE 3aMEHMTENICH ChIUYKHOTO (pepMeHTa U3 MOBEPXHOCTHBIX U TIIyOMHHBIX KYJIbTYp. AMUIONU-
TU4ecKkue (pepMeHThl. VICTOUHUKH MOTy4yeHHs, MEXaHU3M JEUCTBUS U cBOiicTBa amuia3. [Tpous-
BOJICTBO ITroKoammiiasbl. [IpumeHeHne ammnonutuyeckux npenaparos. [lonydyenue mpemnapaTos
aMuiIa3 U3 TMOBEPXHOCTHBIX KyibTyp. [IpmHIMNManbHas TEXHOJIOTMYECKas CXeMa IOJIy4EHHUs
nekcrpanas. [Iporeonutudeckue depmenTsl. cTouHukM momydeHus. MexaHu3m JEUCTBUS U
cBoiictBa. [lonydenne MukpoOHBIX poTenHas. [Ipon3BoACTBO 1IET0YHOM poTeas3bl. MexaHu3m
JIEWCTBHUSI M CBOWCTBA MICNIOYHOW TpoTeasbl. [Ipon3BOACTBO MPOTOCYOTHIIMHA (HEUTpPAThHOM
npoTeasbl). ICTOUHMKN NEKTOIUTUYECKHX (pepMEeHTOB. MexaHu3M JEeHCTBHS U CBOMCTBA MEKTH-
Ha3. [Tomyuenue npenapatoB U3 rTyOMHHBIX a3POOHBIX U aHAPOOHBIX KYJbTYD.
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Lemmononutiueckue pepMeHTHI. MICTOUHUKN MOTyYeHUS U MEXaHU3M JIEHCTBHS 1IEIUII0-
na3. IIpou3BoacTBO 1emI00na3bpl. MexaHMYecKHe U XUMHUECKHE METO/IbI MpenoOpaboTKu 1en-
JFOJI030COAEPIKAIINX MAaTepHaIoB, HCIOIb3YEMbIX JUIS NOTy4YeHHS (PepMEHTHBIX IPENaparToB.

[TonydyeHnue mpenaparoB LEJUI0JIA3 U3 TITyOMHHBIX KylIbTyp. buosnornyeckue Meros! npenoopa-
OOTKHU LIEJUTI0I030COAEPIKALIMX MATEPUAIOB, HCIOIb3YEMBIX Ul OIY4eHHUs (EPMEHTHBIX Ipe-
naparoB. [lonydyeHue npenapaToB LEIUI0Ia3 U3 IOBEPXHOCTHBIX KyNbTYyp. MeXaHus3m neincTBus
U CBOMcTBa remuueinitonas. IlogydeHne reMuneinIronasHelX IPEnapaTroB U3 MOBEPXHOCTHBIX
KyneTyp. [lomyueHne npenapaToB reMULEIIIIONA3 U3 TIIyOUHHBIX KYJIBTYP.

Hcrounnku (epMeHTOB, NETpagupyIOIUX JUTHUH. MeXaHu3M JecTBUS M CBOWCTBA
JIMTHUHA3bI.

HcTounuku nomyueHus nuna3. Mexanusm neicTBus U cBoiictBa. OCOOEHHOCTH COCTaBa
NUTATENBHON Cpeabl IpU TITYOMHHOM KyJIbTUBUpOBaHMHU. llomydeHue mnpemnapaTroB JUNOIUTHYE-
cKuX (epMeHTOB. MexaHu3M JEeWCTBUS U CBOWCTBa INIOKOOKcHaasbl. IlomydyeHue mpemapatoB
U3 TIYOMHHBIX KynbTyp. MexaHusMm JeicTBHsS U CBoOicTBa Karaja3bl. COBMECTHOE IMOTyYCHHE
IIPENnapaToB TIIIOKOOKCUAA3bl M Karanassl. [Ipons3BoncTBO mpemnapaToB Tirokonzomepassl. Mc-
TOYHUKH I1OJIYYE€HUS, MEXAHU3M JIEHCTBUS.

CoBpeMeHHOE COCTOsTHHE TPOU3BOICTBA (PEpMEHTHBIX NpenapaTtoB B Poccuu u 3a pyOe-

HKOM.
4. O0beM yueOHOMH TUCHHMILINHBI
Bunsl yaeOHOM paboThI 3au. en. AK. yac.
O01as Tpya10eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY IJIAHY 4,0 144
KonTakTHasi padoTa — ay1MTOPHbIE 3aHIATHS: 1,42 51
Jlexunn (Jlek) 0,47 17
[Tpaktuyeckue 3ansatus (I13) 0,95 34
CamocrositesnsHas padora (CP): 1,58 57
CamocTosATeIbHOE U3YUYECHHE PA3/IeI0B JUCITUILIHHBI 1,58 57
Buabl koHTpOJIS:
3a4eér ¢ oneHkom - -
KonTakTHas padoTa — mpoMesKyTOYHAasi aTTecTalust 1 0,4
IMoaroroBka K IK3aMeHy 35,6
Bunsl yaeOHOM paboTh 3au. en. Actp. yac.

O0mas TpPyA0EMKOCTb JMCHHMIIIMHBI 110 Y4eOHOMY IIaHy 4,0 108
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,42 38,25
Jlexruu (JIek) 0,47 12,75
[TpakTrueckue 3anstus (I113) 0,95 25,5
CamocrositesbHas padora (CP): 1,58 42,75
CamocTosITeTbHOE U3YUCHHE Pa3/IeTIOB JUCITUTUTHHBI 1,58 42,5
Buasbl koHTpOJIA:
3a4er ¢ oneHkom - -
KonTtakTHasi pa6oTa — NpOMeKYTOYHAA aTTeCTaAlHA 1 0,3
IToaroroBka K 3K3aMeHy 26,7

AHHOTanus padoyeil mporpaMMsbl TUCHUIJIMHBI «MoOJIeKYJ/ISIPHASI T€HETHKA)

(51.B.03)

1 Heab IMCUMILUIMHBI — IPHOOPETEHNE TEOPETHUECCKUX 3HAHWM, HEOOXOAUMBIX JTUILIO-
MHUPOBAHHOMY CHELHUAINUCTY JUJII OCBOCHUSI COBPEMEHHBIX METOOB ITOJYYEHHS U UCIIOJIb30BAHUS
TEHETUYECKHA MOJTUPHUITUPOBAHHBIX OPTAHU3MOB (MHUKPOOPTAHU3MOB, TPAHCTEHHBIX KUBOTHBIX U
pacTeHuii), Moau(pUIIMPOBAHHBIX OETKOB, (PEPMEHTOB, CUCTEM MOJICKYISIPHO- T€HETHUECKON TH-
arHOCTHKH, YIIPABJIEHUS BHYTPUKIECTOYHBIMHU MTPOIIECCAMH, META00TM3MOM B IICJIOM.

2 B pesyabrare M3y4eHHsl JUCHHUILUIMHBI 00y4YalOIMiicsi 10 MPOrpaMMe Marucrpa-
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TYPbI J0JIKeH: 001a0ame CIAENYIOIUMH KOMIIETEHIUSIMUA: TOTOBHOCThIO PYKOBOJIUTH KOJUIEK-
TUBOM B cepe cBOeH NMpodecCHOHATbHON AEATENIbHOCTH, TOJIEPAHTHO BOCIIPUHUMAS COLUAIIb-
HbIe, dTHUYECKHE, KoH(eccrnoHanbHble M KyabTypHbIe pasnuuus (OIIK-3); cmocoOHOCTBIO HC-
M0JIb30BaTh COBpPEMEHHBbIE HMH(OPMAIMOHHBIE TEXHOJIOTUH Ui cOopa, 00pabOTKH M pacmpo-
CTpaHeHUs HaydyHOU MH(opMaIu B 0071aCTH OMOTEXHOJIOTHH M CMEXHBIX OTpacieid, CiocoOHO-
CTBbIO MCIIOJIb30BaTh 0a3bl JaHHBIX, IPOrPaMMHBIE IPOAYKTHI U pecypchl MIHTepHeTa [uid perie-
HUs 3a1a4 npodeccruonanbHoi nesarenbHOCTH (OIIK-5); roTOBHOCTBIO K IUIAHUPOBAHUIO, Opra-
HU3AIMM U [IPOBEACHUIO HAyYHO-HUCCIIEeI0BaTENbCKUX PadoT B 00JacTH GMOTEXHOJIOIMH, CIIOCO0-
HOCTBIO MPOBOJIUTH KOPPEKTHYIO 00pabOTKy pe3ysIbTaTOB SKCIIEPUMEHTOB U JIelIaTh 0OOCHOBAH-
Hble 3aKaroueHus 1 BbIBOJbI (I1IK-1); ctocoOHOCTHIO TPOBOANTH aHAIU3 HAYYHON U TEXHUUYECKON
uHpOpMaLKu B 00J1aCTU OMOTEXHOJIOTUM U CMEKHBIX AUCLUIUIMH C LEJIbI0 HaAyYHOU, NATeHTHON
¥ MapKETHHTOBOW MOJIEP’KKU MPOBOAMMBIX (PYHIaMEHTAIBHBIX MUCCIEIOBAHUNA M TEXHOJIOTHYe-
ckux pa3padbotok (IIK-2); roTOBHOCTBIO K OpraHU3alluM, INIAHUPOBAHUIO U YIPABJICHUIO JAEUCT-
BYIOIIUMH OMOTEXHOJIOTHYECKHUMH Tporieccamu 1 mpousBoacTBoM (I1K-13); roroBHOCTBIO 00Oec-
IeYnBaTh CTAOMIILHOCTH ITOKa3aTesIel IPOU3BOJICTBA U KadecTBa BoltyckaeMoil npoaykuuu (I1K-
15); cnocoOHOCTBIO K BBIPAOOTKE U HAYYHOMY OOOCHOBAHHMIO CXEM ONTHMAIBbHON KOMILIEKCHOU
aTTectauuu O6norexHonoruueckux npoaykron (IIK-18); cmocoOHOCTBIO K aHAIM3Y NOKa3aTesen
TEXHOJIOTMYECKOT0 MPOoLiecca Ha COOTBETCTBHE HCXOIHBIM Hay4dHbIM pa3padorkam (ITK-19).
3Hamb: OCHOBBI TMpEAMETa WCCIACAOBAHUM, MOHATUWHBIN armapaT U METOJIOJIOTHYECKYIO0 0azy
MOJIEKYJISIPHOM T€HETUKU M MPOTEOMHUKH; OCHOBHBIE NPHUHLMIIBI MOJTYYEHHUS] U UCIOJIb30BAaHUS
TPAHCTE€HHBIX JKUBOTHBIX U PACTEHUM, B MOJEKYJISIPHONW AUATHOCTHKE; COBPEMEHHBIE HalpaBJe-
HUS Pa3BUTHUS U MPAKTUYECKOI'O HCIIOJIb30BAHMSI MOJIEKYJISIPHONW M€HETHKH, TEHOMHUKHU, IPOTEO-
MHUKH, META0OJIOMHKH U OMOMH(POPMATHUKH.

Ymemu: KOHCTpYHpOBaTh pa3IMUHbIE BEKTOPHI, KIIOHUPOBATh IE€HBI; OCYIIECTBIATH HKCIIPECCUIO
ITEHOB B Pa3JIMYHBIX TUIAX KIETOK, ONpPENeNATh HYKIeOoTHUAHbIE mocnenoBarenbHocTd JJHK;
OCYIIECTBIISATh CAUT-HAIIPABIIEHHBIM MyTareHe3, BbIJCIECHNE, OYUCTKY U aHAIU3 OMOJIOrHYEeCKUX
MOJIEKYJI, HAIIPABJICHHBIN [IEPEHOC T€HOB B KJIETKU U OPraHU3MBI,

Braoemyu: coBpeMeHHBIMU MPEICTABICHUSIMU O CTPYKTYPHOW OpraHM3aluy OEKOBBIX MOJIEKYI
U HYKJICMHOBBIX KHUCJIOT, T€HETUYECKOM ammapare KJIEeTKH, (OPMUPOBAHUU UX MPOCTPAHCTBEH-
HOM CTPYKTYpBbI; IPAaKTUYECKUMU METOJJaMH T'€HHOU 1 OEJIKOBOM MHKEHEPUU.

3 Kparkoe coaepskanue Iy CHUILTHHbBI

[Tpenmer, 3amaum M METOABI MOJEKYJIIPHOW TIE€HETHKH. OKCIIEPUMEHTAIbHBIE JOKa3a-
tenbcTBa reHetndeckon ¢ynkumn JJHK. Xumunueckoe crpoenne monekyinsl JJHK. Ctpykrypa
JHK. Kondopmanuu JIHK (A, B u Z-dpopmsl). Hykneotunnsiii cocraB IHK u xondopmariu
JHK. IIpocrpancteennoe crpoenue JIHK. bonbias u manesie 6oposznku JHK. V3naBanue JJHK
6enkamu B Majol u Gonbuioi 6oposake. [logsuxkHocTh cTpykTyphl JJHK. Cexcrupanuszanus.
Hekanonuueckue crpykrypst JJIHK. NU3ruosr 8 JIHK (ynakoBka IHK u perynauus tpanckpur-
un). Tononsomepsl. Tononszomepassl. [lonykoncepsarusHas permkanus JJHK. Mexanusm pe-
mukanun. Bunka permukanuu JJHK. Perymsmus permukamuun JIHK y 6akrepuii. [lonsitue o pe-
IUIMKOHE W perukaTope. Permkanus y sykapuot. [lonvpeniukoHHOE CTPOEHHE XPOMOCOMBI.
Knerounslii nukn sykapuotudeckoi kinetku. Temomepasa u permkanus JJHK y sykapuot. Me-
TOJIbl KOHCTpYUpoBaHust rudpuHbIx Mosiekyn JJHK in vitro. Bektopusie monekynsr JITHK.

BexTops! 1)1 TeHETUYECKOTO KJIOHUPOBAHUS — OCOOEHHOCTH UX MOJIEKYJISIPHON OpraHu-
3a1uu.

Tumnbl reHeTnyeckux OMOIMOTEK. AHAIN3 FeHETHUYECKUX OMOIoTeK. BeKToph! 1st SKC-
IIPECCUU T€HOB — OCOOEHHOCTH MX MOJIEKYJISPHOW OpraHu3allii. DKCHPECCUs U MOBBIIIEHHAsS
IPOAYKIMS PEKOMOMHAHTHBIX OEJIKOB B MUKPOOHBIX KJIeTKaX. MHKpPOOPraHU3MBI, UCIOJIb3Ye-
MBbI€ B TEHETUUECKON MH)XXEHEPUH. B3anMOoCBsA31M BEKTOP-X035MH. MEeTO bl ONIPEEIEHUS HYKIIE0-
tuaHOU nocienoparenbHocTH JIHK. MeToapl cailT-HanpaBiIeHHOrO MyTareHesa.

YpOoBHU CTPYKTYpHOI opraHuzaiuu OenkoBbIX Moiekyi. IlepBuunas crpykrypa Oemnka.
AMUHOKHUCIOTBI, KaK 3JIEMEHTHI MenTuAHON nenu. CTpykTypa 1 0COOEHHOCTH MENTHIHON CBSI3H,
cis u trans u3oMepsl, H30MePHI ¢ yyacTueM mnposuHa. KonpopmalmoHHas moiBUKHOCTh NENTU/-
Hoil nenu. Kapra Pamauannpana. PerymnsipHubie BTopudHble CTPYKTYypbl. OCOOEHHOCTH MX Opra-
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Hu3auy. TpeTuuHast CTpyKTypa OeIKoBON MojeKyibl. Poib BTOPUYHBIX CTPYKTYp B (popMupO-
BaHUM JOMEHOB M TN00YyJbl. MOTUBBEI B O€NKOBBIX CTpyKTypax. Kimaccudukamus mpocTpaHcT-
BEHHBIX CTPYKTYyp OenkoB. @opMupoBaHue OenkamMu NPOCTPaHCTBEHHOM CTpyKTyphl. Kunernue-
CKHE M TepMOJMHAMHUYECKHE acmeKThl (onaunra. Martepmeanatsl (GOIAUHTA U SHEPrETUYECKHE
6apbepsl. [llanepoH-3aBUCHMBII U IPO-3aBUCUMBIN (DOJIAMHT.

MeTobl BBIICTICHHS, OYMCTKHA M aHAIM3a OMOJOTUYECKHX Makpomosekyn. OcaxiueHue,
IManu3, yabTpaguibTpanus. MeTo sl BbIIEICHUS, OYMCTKA U aHaJIM3a OMOJIOTMYECKUX MaKpo-
MoOJIeKyJ. YiabTpaueHTpudyrupopanve. Metonbl BbIAEICHHS, OYUCTKM M aHalu3a Ouosornye-
CKUX MaKpOMOJIEKYlI. XpomaTorpaduieckue MEeTo bl pasaeneHus BemecTB. O0mue 3aKkoHoMep-
HOoCTH. Xpomarorpaduueckue marepuaibl. XpomaTrorpapuueckue METOIbl pa3feieHHs Be-
IeCTB. AJCOpOIMOHHAs, pacupeaenuTenbHas XxpoMaTorpadus. XpoMaTorpapuieckue MeTO bl
pasznenenus BeuiectB. OOpalieHHO-(a30Basi, relb-IPOHUKAIOIIAs, HOHOOOMEHHass U GuocHenu-
¢duaeckas xpomarorpadus. DIEKTPOMUTPALIMOHHBIE METO/IbI PA3/IEICHUS BEUIECTB. 30HAIbHBIN
anekTpodopes. DIIeKTPOMUTPALIMOHHBIE METOAbI pa3jeieHus BemecTB. CTalMOHapHBIA 3JeK-
Tpodope3. DIEeKTPOMUTPALIMOHHBIE METOBI pa3/iesieH s BemecTB. KanmuisipHelid anekTpodopes.
DJEeKTPOMUIPALIMOHHBIE METO/bI pa3ieleHNus BelecTB. DieKTpodope3 OeIKOB U HYKJIEHHOBBIX
KHCJIOT.

MeTosbl yCTaHOBIEHHS U aHAIM3a CTPYKTYpPbI OCJIKOBBIX MOJIEKYJ. MeTobl yCTaHOBJIEHUS
NEPBUYHON CTPYKTYpPHI O€IKOB. METObI YCTaHOBIICHUS U aHAIN3a CTPYKTYPHI OEITKOBBIX MOJIe-
KyJl. MeTo/ibl yCTaHOBJICHHS IPOCTPAHCTBEHHOM CTPYKTYpbI: crekTpockonus IMP u pentreno-
CTPYKTYpHBIM aHanu3. MeToJibl YCTAaHOBJIEHUS U aHaIM3a CTPYKTYphl O€IKOBBIX MoJieKyn. Me-
TOJIbl AHAJIN3a MEPBUYHBIX CTPYKTYp. MeTOo/bl YCTAaHOBJICHUS U aHAJIU3a CTPYKTYpPbI OEIKOBBIX
MoJieKys. MeTo/pl aHanu3a MpOCTPAHCTBEHHBIX CTPYKTYpP. MOJIEKYIISIpHOE MOJIEINPOBAHHUE.

MonexynspHasi ruarnoctuka. [lommmepasHas nemHasi peaxiysi: MeTOIbI aMILTH(UKAIIH
HYKJICMHOBBIX KHCIIOT, KOMIIOHEHTHI U YCJIOBUS TPOBEACHUS TIOJIMMEPa30i IETTHOM peaKiiu, Me-
TOJIbl aHAJIM3a MPOAYKTOB aMIIM(PHUKAIMU, MUKpOuunbl. MosekysspHas JuarHoctuka. TexHo-
JIOTHH, OCHOBaHHbIC HAa MHIWKAIIUK OEJIKOB U APYrux OMoMoieKya. IMMyHO(MEpMEHTHIH aHaIH3.
Buytpuknerounast curnanuzanus. [Tyt nepenaun nHpopmanuy B 3yKapHOTHUECKUX KIIETKaX.
Peuienitopbl Ha MOBEPXHOCTU AYKAPUOTUYECKUX KIIETOK.

BuyTtpuknerounas curnanuzanus. Kpatkas xapakTepucTHKa pa3IMYHbIX THUIIOB PEIenTo-
poB. G-6enku. Bropuunsie meccenpxepbl. CrucremMa NpoTeMHKHUHA3. Perymsmus skcnpeccuu re-
HOB. Mepapxus peryssuuu. Perynsanus sxcnpeccuu reHoB. DakTopbl TpaHCKpUIuK. Perynsauus
sKcrpeccur reHoB. [IpoTooHkoreHsl (MeMOpaHHbIE, siI€pHBbIE U IUTOIIa3MaTHueckue). Poib
IPOTOOHKOT'€HOB B Pa3BUTHHU. AHTHOHKOT€HBI.

®akTopbl pocTa, KpaTKas XapakTepucTuka. MonekyispHas OMoiorus U QyHKIUH (ak-
TOpa pOCTa HEPBOB B KadyecTBE MpHMepa. PerynsTopHble NMENTHIbl B KadeCTBE PETYISTOPOB
GYHKIMI 3yKapHOTHYECKUX KJIETOK. MeaulnHCKas U dTHUYecKas TeHOMHKA. ['eHOM uernoBeka,
OCHOBHBIE YepThl OpraHu3ayu. MeauuHcKas 1 3THUYecKasi reHoMuKa. [IpuHIMIBI KapTHpOBa-
HUS TEHOB HACJIEJICTBEHHBIX Oosie3Hel. ['eHHas u kieroyHas Tepanuu. J[MHaMHUYecKue MyTaluH,
HKCMAHCUU TPUILIETHBIX MOBTOPOB. broreHHbIe 37€MeHTHI (a30T, KUCIOPO, BOAOPO, YIIEepo,
cepa, pocdop), ux nzoronsl. Haubonee pacmpocTpaHeHHbIE U30TOIBI JJIs MMOTYYEHUSI MEUEHBIX
OMOJIOTNYECKH BaXKHBIX COCAMHEHUI, UX OCHOBHBIE XapaKTEPUCTUKH.

OCHOBHBIE METO/IBI CHHTE3a N30TOITHO-MEUEHBIX COSIMHEHUH U UCTIOIb3yeMOe JJIsi TOrO
HCXOJIHOE M30TOIHOE ChIpbe. ParioakTHBHBIE N30TOMBI M OCHOBHBIE XapaKTEPUCTUKA MEYCHOTO
coeaunenusi. CoeMHEHMsI, MeUeHHbIE yriaeponoM-14 u tputueM. CoeanHeHMs, MEUEeHHbIE TPH-
THEM U OCHOBHBIE CIIOCOOBI UX cuHTe3a. CTPYKTypa reHoMa APOkiKeH ¢ TOUKH 3pEHHs DyKapho-
TUYECKOM OpraHM3alliy HACJIECTBEHHOTrO anmnapaTa 1 MpolecCUpOBaHUs OEIKOB.

['eHHast MHXKEHEPUST APONOKEH: TUIIBI PEKOMOMHAHTHBIX BEKTOPOB UIS KIIOHHUPOBAHUS U
nepeHoca reHeTuYeckuii nHpopMaluu (SMUCOMHBIE, HHTETPaTUBHBIE, PEIUIMKaTUBHBIE). VcKyc-
CTBEHHBIE XPOMOCOMBI JPOKKEH.

OO61re NoHATHA O TpaHCT€HAX U TPAHCTEHHBIX OpraHu3Max. TpaHCTreHHbIE )KMBOTHBIE B
OMOTEeXHOJIOrHMH. MeTo/bl OMyYeHUs! TPAHCTEHHBIX KMBOTHBIX. ['€HHBII TapreTuHr u smopuo-
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HaJIbHBIE CTBOJIOBBbIE KJIETKU. TpaHCreHHbIE KUBOTHBIE B OMoTexHonoruu. CTpykTypa TpaHcre-
HOB. MexaHu3Mbl TpaHCT€HO3a. TpaHCreHO3 U KIOHUPOBAHUE JKUBOTHBIX. TpaHCreHHbIE KUBOT-
Hble KaK OnopeakTopbl. CeabCKOX035iCTBEHHbIE TPAHCT€HHBIE JKUBOTHBIE. TpaHCreHHbIE pacTe-
HUS B OmotexHonoruu. Ilmazmuasl arpobakrepuit u nepeHoc T-JIHK pacrenuii (Heorumaszust y
pacrenuii, ctpykrypsl Ti-tuiazmun). TpaHcrenHbsle pacteHust B OuorexHosoruu. Ri - miazMuab
A. rhizogenes (xapakTepuTHKa onyxose, oopazoBanue auddepeHunpoBaHHON TKa- HN).
BekTopel reHeTHuecKol MHXKEHEePUU PAacTeHUI: BEKTOPbl HA OCHOBE Ti-IU1a3MuJ, BEKTO-
pPBI HA OCHOBE XJIOpOIUIacTHOW U mutoxoHapuansHou JITHK, Tpancno3upyeMsix 351eMeHTOB pac-
TEeHUM, BUpycoB pacreHud, BupuoHHoi PHK. Dxkcmpeccus renoB B pacreHusix. Ilpoueccunr
MPHK, nipo6iiembl reTepoioruyHoii skcnpeccuu. buonndopmaTuka B MOJIEKYJIAPHON T'e€HETHKE
u Ouorexnosoruu. KoaupoBanue HacnenctBeHHoW uHpopmauuu. WH(popManMOHHBIN aHAIN3
H0CJIEI0BATEIbHOCTEN HYKIEHMHOBBIX KMCIIOT U OEJIKOB.
4. O0beM yueOHOM TUCHHMILINHBI

Bugsl yaeOHOM paboThI 3au. en. AK. gac.
O01mas Tpya0eMKOCTh JHCHUILIHHBI M0 Y4eOHOMY IJIAHY 6,0 216
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 2,36 85
Jlexumu (Jlek) 0,47 17
[Tpaktuyeckue 3ansatus (I13) 0,94 34
JlaGopatopusbie 3ansTus (JI13) 0,94 34
CamocrositesbHast padora (CP): 2,64 95
CamocTosiTeTbHOE U3YUYCHHE Pa3/IeNIOB JUCITUTUIMHBI 2,64 95

Buabl koHTpOJIA:

3auéT ¢ OEeHKOH - -

KoHTakTHasi padoTa — MpoMe:KyTOYHAasl aTTeCTaIUsI 1 0,4
IMoaroroBKa K 3K3aMeHy 35,6
Buzsl yaeOHOM paboThI 3au. en. Actp. yac.
O01as Tpya10eMKOCTh JMCHUILIUHBI 110 Y4e0HOMY IUIAHY 6,0 162
KonTakTHas padoTa — aylMTOPHBIE 3AaHATHS: 1,89 63,75
Jlexmmu (Jlek) 0,47 12,75
[TpakTrueckue 3anstus (I113) 0,94 25,5
JlabGopatopusie 3ansatust (J13) 0,94 25,5
CamocrositesnbHas padora (CP): 2,64 71,25
CamocTosiTeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTUIHHBI 2,64 71,25
Buasbl koHTpOJIA:
3a4erT ¢ oneHkoM - -
KoHTakTHas padoTa — MpOMe:KyTOYHAsI AaTTeCTAIUsI 1 0,3
IToaroroBka K 3K3aMeHy 26,7
AHHOTanus padodeil nporpammsl Aucuuninnbl «Texnosorus 6eaxa u BAB»

(51.B.04)

1 eap AUCHMIUIMHBI — 03HAKOMJICHHE CTYJCHTOB C COBPEMCHHBIM COCTOSIHHEM HAyd4-
HBIX HCCIEIOBAaHUM M cdepaMu MPaKTUYECKOTOo MPUMEHEHHS MpernoJaBaeMON TUCITUILINHEI,
oOydeHre CTYJEHTOB HaBbIKaM IUIAHUPOBAHUS HAYYHOM AESITEIbHOCTH U METOJUYECKOro obec-
MEYCHUS IKCIIEPUMEHTAIBHBIX MCCIEAOBaHUN, COCTABIICHUS, aHAIN3a, PacyeTa U MOJICPHHU3AIUU
TEXHOJIOTHYCCKUX CXEM IMPOU3BOJACTBA OMOJIOTMYECKN aKTUBHBIX BCIICCTB MCIUIIUHCKOI'0, KOpP-
MOBOTO, TIMIIIEBOTO M TEXHUYECKOTO HA3HAYEHUS, MIPEMapaToB IS 3allUThl PACTCHUI OT BpPEIu-
Tenel, OMoynoOpeHHil.

2.B pesyabrare M3y4eHusi AUCHHUILUIMHBI 00y4alOLIUICA MO0 MporpaMme Marucrpa-
TYPbl J0JKeH: 001a0amsb CIAETYIOIUMH KOMIIETEHLUSAMHU: TOTOBHOCTBIO K KOMMYHUKALlUU B
YCTHOM M MUChbMEHHOU (hopMax Ha PyCCKOM M MHOCTPAHHOM SI3bIKaxX JJIsl PELeHHUs 3ajaad Mpo-
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deccuonanpHOM nesrenbHOCTH (OIIK-2); TOTOBHOCTBIO K TJIAHUPOBAHHIO, OPTaHU3AIMK U TPO-
BEJICHUIO HAyYHO-UCCIIEAOBATENBCKUX Pa0OT B 00JIACTH OMOTEXHOJIOTHH, CIOCOOHOCTHIO MPOBO-
JTUTh KOPPEKTHYIO 00pabOTKy pe3ysbTaTOB 3KCIEPUMEHTOB U JelaTh 00OCHOBAaHHBIE 3aKJII0Ye-
Hus 1 BbBOMBI (IIK-1); ciocOOHOCTBIO MPOBOIUTH aHAN3 HAYYHOH M TeXHUYECKOW mH(OpMa-
MU B 00JIaCTH OMOTEXHOJIOTMH M CMEKHBIX TUCIHUIUIMH C LEIbI0 HAyYHOU, MaTEeHTHOW U MapKe-
TUHTOBOW MOJAEP>KKH MPOBOJAUMBIX ()yHJAMEHTAIBHBIX UCCIEIOBAHUNA U TEXHOJIOTHUECKUX pa3-
paborok (I1K-2); roroBHOCTBIO 00OecreuynBaTh CTAOMIBHOCTD IMOKa3aTesIe MPOU3BOACTBA U Ka-
gyecTBa Bbimyckaemoi npoaykiuu (ITK-15); cmocoOHOCTRIO OCyIIecTBIATh YG(HEeKTUBHYIO pado-
Ty CPEACTB KOHTPOJIS, aBTOMATU3allMd U aBTOMAaTU3UPOBAHHOIO YIIPaBJICHUS MPOU3BOJICTBOM,
XUMHUKO-TEXHIUYECKOT0, OMOXUMUYECKOro B MuKpoouonorundeckoro koutpous (ITK-16); roros-
HOCTBIO K MPOBEACHUIO ONMBITHO-MPOMBIIUIEHHON OTPaOOTKH TEXHOJOTHH U MacCIITaOMPOBAHUIO
nporeccoB (IIK-17); crmocoOHOCTBIO K BEIPA0OTKE M HAYYHOMY OOOCHOBAHUIO CXEM ONTHMAJb-
HOM KOMIUIEKCHOW artectanuu OuoTexHojornueckux mnpoaykroB (IIK-18); cmocoGHOCTBIO K
aHAJIN3Y IOKa3aTesleld TEXHOJIOIMUECKOIo IPOIecca Ha COOTBETCTBUE UCXOJIHBIM HAayYHBIM pas3-
pabotkam (ITK-19);

3namb: OCHOBHBIC MPHUHIUIBI W3BJICUYECHUS BELIECTB PAa3IMYHON MPUPOIBI U3 KYJIbTYPaIbHOMH
KUAKOCTU U OMOMacchl MPOAYIEHTa; MyTH MOJAEPHU3ALNN CYIIECTBYIOIINX U pa3paboTKU Tex-
HOJIOTHYECKUX CXEM BO3MOXKHBIX OyIyIIMX MPOU3BOJCTB; METOJUKH MX TEXHHUKO- SKOHOMHYE-
CKOH OILIEHKH; OCHOBHYIO HOPMaTHUBHO-TEXHUYECKYIO TOKYMEHTAIMI0, HEOOXOIMMOI TIpU MPOEK-
TUPOBAHHUU TEXHOJOTHYECKUX CXEM.

Ymems: oxapakTepu3oBaTh COBpEMEHHOE MPOU3BOJCTBO Oenka u BAB ¢ yrunuzanuen »Xuakux
Y TBEPJBIX OTXOJIOB, FA30BO3AYIIHBIX BHIOPOCOB, B HEM 00pa3yIOIINXCS.

Braoemyw: HaBbIKaMu MOAOOPA ONTUMATBHBIX YCIOBUH KyJIbTUBUPOBAHUS KIIETOK MPOJYLIEHTA C
1[€JIbI0 MAKCUMAJIBHOTO BBIX0/1a LIEJIEBOTO IPOAYKTA.

3. Kpartkoe conep:xanne JUCIHHIIHHDI

TexHoNMOrnYecKue CXeMbl MOTyYeHUs] aHTUOMOTUKOB HEMEIUIIMHCKOTO Ha3HAUCHUS: HU-
3WHa, TeTPAMKINHA, OallUTparHa, TPU3UHA, TUrpoMunrHa b, purobakreprnomMuniHa, TpUXOTE-
nuHa. TexHomornyeckue cXxeMbl OJTy4yeHUs BUTAMUHOB KOPMOBOTO HazHaueHus: Biy, By, Teppa-
BuTa K, nposuramuna K, BuramunoB D; u Ds3. [loryuenue npeMukcos.

Opranuzanus COBPEMEHHOI'O MHUKPOOMOIOTHYECKOTO MPOM3BOJCTBA OPraHUYECKUX KH-

CJIOT: MOJIOYHOM, UTaKOHOBOM, MPONHUOHOBOM, JIMMOHHOM, yKcycHOM. [lomydueHne MHUKpOOHBIX
MHCEKTULUIOB (TpUOHBIX, OAKTEPHATIBHBIX, BUPYCHBIX), OaKTepHaTbHBIX yI00peHuil (HUTparu-
Ha, pusoroppuHa, pochodakrepuna). [IpeumyiiecTBa IJHTOMONATOICHHBIX MPENAPATOB IO CPaB-
HEHMIO C XMMHYECKHMMHM CpPEACTBAMH 3aLIUTHI pacTeHHH. TexHomorndeckue cxemsl MOTydeHHs
OaxTeprodaros, IpenapaToB, HOPMAIU3YIOIUX MUKPO(DIIOpY YeloBeKa.
XapakTepuCcTUKa OCHOBHON HOPMAaTHBHO-TEXHHUYECKOW JoKyMmeHTanuu. Ilepeyenp HeobOxonau-
MOW JUTsl OpTaHU3AIMd HOBBIX M MOJIEPHU3AIMH CYIIECTBYIOIIUX OMOTEXHOJOTHYECKUX IMPOU3-
BOJICTB HOPMaTHBHO-TEXHUUYECKON JTOKYMEHTAIIUH, COJIepKaHUe IOKyMEHTOB U MOPSAJOK MOJro-
TOBKH. [Ops0K MOCTAHOBKH HOBBIX BUIOB OMOTEXHOJIOTUYECKOM MPOTYKIIMH HA YUeT.

Mukpobronoruueckuii CUHTe3 U nepepaboTKa KyJIbTYpalbHbBIX RKHJIKOCTEH B MPOU3BOJI-
CTBE aMUHOKHCIIOT: JIM3UHA, OPHUTHHA, apTHHWHA, BaJIMHA, IPOJIMHA, TPEOHUHA, TITyTAMHHOBOU
KHUCTIOTBI, TOMOCEpHHA, JeHInHa, U30NeiInHa, (eHnIaTaHlHa, TUCTUIMHA, Tpuntodana. Muk-
POOHOIOTHYECKHI CHHTE3 U IepepadoTKa KyabTYpadbHON KHUIKOCTH B TIPOU3BOJCTBE BUTAMHHA
B12 — nmmanko6anamuna. TexHOJOrHYecKHe CXeMbl MOJYyYeHHs aHTUOMOTHKOB MEIHIIMHCKOTO
Ha3Ha4YeHUs: OCH3WINEHULWUINHA, 7-XJIOPTETPAlMKINHA, SPUTPOMHIIMHA. TeXHOIOrnYecKas
cxeMma Mojy4eHus 6-aMHHONECHUIIMIIIAHOBOW KHCIIOTHI — MPEAIIeCTBEHHUKA B IPOU3BOICTBE aH-
TUOMOTHKOB TPYIIIHI NEHAIIMIUTNHA.

[Tousitue o Ouorpanchopmaryu. Ee 6noxuMudeckne OCHOBBI. TeXHOJOTHUECKUE CXEMBbI
tpanchopmaruu J[-copOurta B cop60o3y. TexHomornueckass cxema MoJydeHHs alneTiIKopepMeH-
ta A. TexHonornueckue cxeMsl TpaHc(HOpMaIMK CTEPOUIOB MyTEM UX JAECTHIPOr€HU3AIUH, MHUK-
POOHOJIOTUYECKOTO BOCCTAHOBIJICHHUS, OKUCIICHUS, THIPOIU3a CIOXKHBIX A3PUPOB CTEPOUAOB, OT-
miervieHns: OOKOBBIX Iiered. Muxpobuonoruueckue TpaHchopMally TeTePOLUKINYECKUX CO-
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€IMHEHHUH Ha MpUMepe MPOU3BOAHBIX MHJI0Ja U TUPUANHA.

[TepepaboTka GuomMacchl Kak Croco0 MOTYYeHHS KIECTOYHBIX KOMIIOHEHTOB U SHJOMETa00H -
TOB. IIpuemMpl KOMIUIEKCHOH MepepaboTKH KIETOUYHOW OMOMACCHI: B3aUMOCBS3b OMOJIOTUYECKHX,
XUMHYECKUX U (PU3UKO-XMMHUYECKHX METOJOB KaK OCHOBBI O€30TXOAHBIX TEXHOJIOTUH (ppakiro-
HUPOBAHUS OMOMACCHI.

CoBpeMeHHOE MTPOU3BOACTBO BHICOKOOUYMILIEHHBIX IPENapaToB Ha OCHOBE I'MJIPOJIN3a OEIKo-
BOT'O CBHIPBSl C MOJYYEHHEM CMECH aMHHOKHUCIOT Juii MeauuuHbl. KomrekcHas nepepaboTka
MHUKPOOHOT'O CBIpbSl C IOJIYYEHUEM IpPEenapaToB OEJKOBBIX BELIECTB, HYKJICOTHAOB, HYKJICO3U-
JIOB, JINTIU/I0B TEXHHUYECKOTO, MMUIIEBOTO U METUIIMHCKOTO Ha3HAYCHUSI.

XapakTepuCcTUKa MUKPOOPIaHW3MOB, UCIOJIb3YEeMbIX B OMOr€0TEXHOJIOIMH. MexaHusM Oak-
TEPUAIIBHOTO OKUCIICHUS Fe* u S%. Yenosus OaKkTepraIbHOrO0 OKUCIIEHUA. TeXHOI0rus Ky4yHo-
ro U MOJ3EMHOI0 BbIIllENauylBaHusA. TeXHOJIOTUsl YaHOBOro BhlllenaunBanus. [lepepaborka koi-
JIEKTHUBHBIX MEIHO-IIMHKOBBIX KOHIIEHTpaToB. [lepepaboTka 0J0BOCOIEpKAIINX KOHIICHTPATOB.
Beimenaunanne Mapranua. [lepepa®oTka 30510TOCOAEpKALIMX KOHLEHTPATOB. Belenaunsa-
HHUE CAMOPOJHOTO 30J10Ta. MUKpPOOHOIOrMYECKOE BhINIEIaYMBaHNE AMIOMUHUSA. MuKpoOuooru-
YecKHil croco0 o00e3kene3MBaHusd MHUHEPAIbHOIO ChIpbs. MHKpOOHOJOrHUECKOe H3BICUCHHE
METAaJUIOB U3 pacTBOPOB. M3BiieueHne cepsl u3 HePTH U yriIs.

4. O0beM yueOHOM TUCHHMILINHBI

Bunsl yaeOHO paboThI 3au. en. AK. gac.
O01as TpyA10eMKOCTh JMCHUILIHHBI 10 Y4eOHOMY IJIAHY 4,0 144
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,41 51
Jlexunn (Jlek) 0,47 17
[Tpaktuueckue 3anstus (I13) 0,94 34
CamocrositesbHas padora (CP): 1,59 57
CamocTosATeIbHOE U3YUYECHHE PA3/IeI0B AUCITUILIMHBI 1,59 57
Buabl koHTpOJIS:
3a4eT Cc oueHKoi - -
KonTakTHas padoTa — npoMe:KyTOUYHAasi aTTecTalUsl 1 0,4
IHoaroroBka K 3K3aMeHy 35,6

Bunsl yaeOHOM paboTh 3au. en. Actp. yac.
OO0mas TpyA0eMKOCTh JMCHUILIMHBI 10 Y4eOHOMY IUIaHY 4,0 108
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS: 1,42 38,25
Jlexmmu (Jlek) 0,47 12,75
[TpakTrueckue 3anstus (I113) 0,94 25,5
CamocrositesnbHas padora (CP): 1,58 42,75
CamocTosITeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTUIHHBI 1,58 42,75
Buasbl koHTpOJIA:
3a4eT Cc oueHKoI - -
KonTakTHas padoTa — mpoMe:KyTOYHAasi aTTecTalust 1 0,3
IToaroroBka K 3K3aMeHy 26,7

AHHOTaUA padoyell MPOrpaMMbl JUCHUILIMHBI «IKOOHOTEXHOJIOTUSD)

(51.B.05)

1 Heap DUMCUMILVIMHBI — TPUOOpETEHUE 3HAHUN, HEOOXOIUMBIX TUIUIOMHPOBAHHOMY
CHEIHUANIMCTY MO CHeNHaTu3aiud "IKOOMOTEXHONOT " PH MPOBEACHUH HAyYHBIX HCCIIEI0BA-
HHﬁ, peH.IeHHH 3a1a4 HpI/IKHa,ZIHOFO HpI/IMeHeHI/Iﬂ METOAOB U TeXHOHOFI/Iﬁ, BBITIOJIHCHUM HHIKC-
HEPHO-TEXHOJIOTUYECKUX PACUETOB, MPOCKTUPOBAHUU TEXHOJIOTUYECKUX CXEM B paccMaTpuBae-
MO 00J1acTH.

2 B pe3yabTaTe M3ydeHUsl AUCHHUILIMHBLI 00y4alOUIUIiCs MO MporpaMme Marucrpa-
TYPbI J0JIKeH: 001ad0amb CASNYIOIIMMHA KOMIETEHITUSIMHI: TOTOBHOCTHIO K TJIAHHUPOBAHUIO, Op-
TaHU3AIMN ¥ TIPOBEICHUIO HAYYHO-MCCIIEIOBATEILCKUX padoT B 0071aCTH OMOTEXHOJIOTHUH, CIIO-
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COOHOCTh TIPOBOJIUTH KOPPEKTHYIO 00pabOTKY PEe3ybTaTOB IKCIIEPUMEHTOB U JIeJIaTh 00OCHO-
BaHHbIE 3aKatoueHus U BoiBOAbI ([IK-1); crmocoOHOCTHIO MPOBOANUTE aHATU3 HAYYHOH M TEXHHUYE-
cKol mH(popMaluu B 001acTU OMOTEXHOJIOTHMH M CMEXKHBIX TUCHUIUIMH C LIEJbI0 HAay4yHOM, ma-
TEHTHOM W MapKETUHTOBOM MOJICPKKU MPOBOAMMBIX (PyHAAMEHTAIBHBIX UCCICAOBAHUHN U TeX-
Hosornyeckux pazpabotok (IIK-2); roToBHOCTHIO K IPOEKTUPOBAHUIO OMBITHBIX, OMBITHO- IPO-
MBIIUICHHBIX ¥ MPOMBIIUICHHBIX YCTAaHOBOK OMoTexHonornyeckoro npoussojactsa (I1K-4); cro-
COOHOCTBIO OCYHIECTBIJIATh TEXHOJOTMYECKUN pacdyeT o0OpyIOBaHUS, BHIOOP CTaHAAPTHOIO U
MpOeKTUpOBaHUEe HecTaHaapTHOro obopynoBanus (ITK-5); cmocoOHOCTEIO MCIONB30BATh THIIO-
Bble U pa3pabaThiBaTh HOBbIE METO/Abl MH)XEHEPHBIX PAacYeTOB TEXHOJIOTHMUECKUX MapaMeTpoB U
obopymoBanus OmorexHonormdeckux mpousBoAcTB (I1K-14); TOTOBHOCTBIO K MPOBEACHUIO
OIBITHO-IPOMBIIIUIEHHON OTPaOOTKH TEXHOJIOIMH U MaciuTabupoBanuio mporeccos (ITK-17).
3namu: copepkaTelibHbIE OCHOBBI, IOHATHIHBIN ammapaT ¥ METOJOJOTHYECKYI0 0a3y 3KOOHO-
TEXHOJIOTUH; (PyHJAaMEHTAIbHbIC, MHXCHEPHO-TEXHOJOTHUECKUE M SKOJIOTUYECKHE OCHOBBI U
NPUKIaIHBIE cephbl MCIONb30BAHUS IKOOMOTEXHOJIOTUH, aOMOTHYECKHEe U OMOTHYECKHE Mpo-
LIECChl B IPUPOJHBIX CPEaX, C COBPEMEHHBIMHU IPEACTABIECHUSAMHU O CIOCO0axX UX KOHTPOJISA U
yIpaBICHUS UMH;

Ymems: coctaBisTh, aHANIUM3UPOBATh, PACCUUTHIBATH U KOHCTPYUPOBATh 3KOOMOTEXHOJIOTHYE-
CKHE€ CHCTEM JUIsl TIONyueHHUs: OMOJIOTUYECKUX MpEernapaTroB U MX HCIOIb30BaHUS B MPUPOIHBIX
cpenax, mepepadoTKH OTXOJI0B, 00E3BPEKUBAHKS CTOKOB M BBIOPOCOB, pelIaTh 3aJadd OXPaHbI
OKpYXKarollel cpenbl crnenuPpruuecKUMU OMOTEXHOJOTHYECKUMH METOJAAMHU, YIIPABICHHUS U KOH-
TPOJIS SKOOMOTEXHOJIIOTUIECKUMH TPOLIECCAMHU.

Braoems: NpOMBIIIIEHHBIMA METOJAAMU M TEXHOJOTHSIMH, UCIOJIb3YEMbIMU ISl OYUCTKU 3a-
IPS3HEHHBIX MPUPOJIHBIX U TEXHOT€HHBIX CPEJ: CTOYHBIX BOJ, NEpepabOTKU OTXO/0B, OUHUCTKU
MOYB C TIOMOIIIbI0 MUKPOOPTaHU3MOB, BOJOPOCIIEH, paCTeHHI, BEPMHUKYIbTYPHI.

3 Kpartkoe conep:xanue JUCHHIIHHDI

OCHOBHBIE OTJIMYMS SKOOMOTEXHOJOTMYECKHMX METOJ0B OT OmorexHonormdyeckux. Oc-
HOBHbBIC Pa3nUuusi B (PYHKIMOHUPOBAHHHU OMOILIEHO30B MPOMBIIUICHHBIX U MPUPOJIHBIX AKOCH-
cteM. OCHOBHbIE OCOOEHHOCTU CTPYKTYPbl U (PYHKIIMOHUPOBAHUS MPUPOJHBIX SKOCUCTEM. Pa3-
anars OUOIICHO30B MPOMBIIIIEHHBIX U MPUPOAHBIX 3KocucTeM. OCOOEHHOCTH pa3BUTHS, Mepe-
HOCA BEILlECTBA U SHEPTUH, JUHAMHUKHU POCTa U YUCIEHHOCTHU MOMYJISAIMH, afanTau K Hebnaro-
HOPUATHBIM YCJIOBUSIM MUKpPOOHBIX 1I€HO30B B MPUPOAHBIX cpeaax. CaMoouMIaromas crocoo-
HOCTb ITPUPOHBIX IKOCHUCTEM.

OxocucremMsl BOAHBIX cpel. [IoBEpXHOCTHBIE M MOA3EMHBIE BOJAHBIE Cpelbl. JIMMUTH-
pytomue abuoruueckue (GakTopsl U MpoIecchl. B3BenieHHoe, pacCTBOPEHHOE, OpPraHUYECKOE Be-
LIECTBO BOAHBIX cpell. bl u noHHBIE ocaaku. Kiaccsl u psiibl IpUpOaHBIX BOA. buora npupon-
HBIX BOJHBIX cpel. Kmaccudpukauus. Ponb Bomopocneid, nuanoOakrepuii, 6akrepuii, mpocreil-
IIMX, MaKpO(QHUTOB, 300IUIAHKTOHA, MO3BOHOYHBIX B OMOT€HHOM IE€peHOCe U TpaHchopMaluu
BEIIECTB B NPUPOJHBIX BOJOEMax. JKOCHCTEMbI MOYBEHHBIX cpea. DopMmHupoBaHHE MOYBHI U
MOYBEHHbIE TOPU30HTHL. MexaHuueckue, (PU3NKO-XUMUYECKHE U BOJHO-(QHU3NUYECKUE CBONCTBA
1o4B. MUHEpalIbHBIM COCTaB U OPraHUYECKOE BEIIECTBO MOYB. ['yMyC M ero KOMInoHeHTsl. [lou-
BEHHBIN BO3yX. buotndeckue GpakTopsl U mpoueccsl B OYBEHHBIX cpeaax. [louBeHHass MUKpoO-
¢nopa u muxkpodayHa. Ponb pacTeHuii, MUKpOOPraHU3MOB, IMPOCTEUIINX, Me30(ayHbl, MaKpo-
¢dayHbl B TpaHC(POPMALIMU TTOYBEHHOT'O BEUIECTBA. DKOCUCTEMBI 0OJIOT.

OcHoBHbIE (aKTOPbI 3arpsA3HEHUs OKpYXaroule cpeabl U uX uctouyHuku. KcenoOuoru-
KM, OCHOBHBIE UCTOUYHHUKHM UX IOCTYIUIEHUS B NPUPOJHBIE Cpebl. bruogornyeckue areHThl Kak
(dakTopbl 3arpsi3HEHUS MPUPOAHBIX cped. ATMochepHbIi nepeHoc. Bonnas murpanusa. Murpa-
U B IOYBEHHBIX cpeaax. buorennslii nepeHoc. OOMeH BeIIeCTBOM M dHEPTUEH ¢ aTMOC(Epoii.
Oco0eHHOCTH MUTpallMyd OpraHUYecKHX 3arpsizHeHud. OCOOEHHOCTHM MUTpPALUU TSAKENbIX Me-
TAJIJIOB M PaJlMOHYKIHUJOB. BnusHuEe ruApoXMMHYECKOH OOCTaHOBKH Ha MPOILECCHl MHUTPALIUU.
['un- ponutnueckue abuotuyeckue mpouecchl. OKUCIUTENbHBIE MPOLECChl aOMOTHYECKOM
TpaHchopMa- UM U KaTaUTHUECKoe pasiiokeHne. DOToXMMHUYECKHEe U (OTOKATaIUTUYECKHE
nporiecchl TpaHc- Gopmanmu. [Tommmepusanus u 00pa3oBaHue CBSI3aHHBIX OCTaTKOB. OCHOBHBIC
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OMOXMMHYECKHE Ty~ TH MUKPOOHOJIOTHYECKON TpaHC(OPMAIIMK OPTAHNYECKIX KCEHOOUOTHUKOB.
DaKTOpHI OKPYXKAIOMIEH cpesibl U OMOTOCTYITHOCTh KCEHOOMOTHKOB.

OcoOeHHOCTH MHUKPOOHOJIOTHYECKOH TpaHCPOpPMAIUN OTAETBHBIX KIJIACCOB OpraHuye-
CKHUX KCEHOOMOTHKOB. bruoTpanchopmaiivsg KCeHOOMOTHKOB BOJOPOCISIMH M pacTeHusiMu. buo-
Tparcopmarus coenuHeHu asora. buorpancdopmanus coequHeHuit cepbl. buotpanchopma-
1Usl METayuIoB. TpaHCIOKAIlMOHHAS MUIpAlMs TSDKETbIX METalIOB U PaJUOHYKIHIOB B pacrte-
Hus. Hakomienue 3arpsi3HeHUN THIpOOMOHTaMHU.

OO0mas xapakTepuCTHUKa CTOYHBIX BOA; TpeOoBaHMs K WX ouyucTKe. OOIIue mokaszareinu
3arpsA3HEHHOCTH CTOYHBIX BOA. Kitaccumdukanus meTonoB Ouosormueckoi ouyuctku. OOmme
MPUHIIUITBI OYUCTKU CTOYHBIX BOJ U OpPraHU3allMU OYUCTHBIX COOpYXKeHM. OCHOBHBIE MOKa3a-
TeNW OMOJIOTHYECKOM OYMCTKH CTOYHBIX BOJ. XapaKTepHCTHUKAa OMOLIEHO30B OYHCTHBIX COOPY-
eHuil. OCHOBHbBIE TEXHOJOTHYECKHE CXEMbl OMOJIOTMYECKOM OUMCTKA M KOHCTPYKLUU OYHCT-
HBIX COOpyXeHui. Opranu3zanus npouecca adpoOHON OHOIOTHYECKON OUYMCTKHU. Y ClIoBHs pado-
THI a3pOOHONM OMOJOTHYECKON OYUCTKH. CUCTEMBI U KOHCTPYKIIMH COOPYXXEHUN adpoOHOM Omo-
Jgoruyeckor ouncTku. [Ipobrembl BCIyxaHus U MEHOOOPA30BaHUA U METOJbI OOpHOBI ¢ STUMH
SBJICHUSIMU.

Opranuzanus npoiecca aHadpoOHON OWMOJIOTMYECKOW OYUCTKHU. YCIIOBUSL paboOThl aHa-
9poOHOI OMOJOTHYecCKOr OYMCTKU. MeraHorenepanusi. CUCTEMbI M KOHCTPYKIIMH COOPYXESHUN
aHa’poOHON OHONOrMYeCKON OUMCTKU. YJalleHue a3oTa u3 CTOouHbIX BoA. [lepepaboTka u yTu-
JU3alusl aKTUBHOTO MJIa OYUCTHBIX COOPYKEHUH.

Bbuonornyeckasi 04MCcTKa MPUPOJHBIX BOJOEMOB. bronpynbl U TuapoOOTaHNYECKHE TUIO-
nraaku. buonorundeckas oyucTKa U J1€30A0palysi Ta30BO3AYIIHBIX BBHIOpOCcOB. buonormdeckue
OCHOBBI OYMCTKHM M Je3oi0panuu razoB. Knaccuduxanus mMeTooB Ouone3oiopaiuu, ammapa-
TypHBbIE U TEXHOJOTHMYECKHUE pelIeHUs. XapaKTepUCTUKA PACTUTENBHBIX M JIPYTHX YTIJIEBOJCO-
JepKammx oTxofoB. [lyTn ux yrunuzanuu u o0e3BpexuBaHus. MUKpoOnoornieckas nepepa-
00TKa OpraHN4eCKHX OTXOJIOB.

[TepepaboTka pacTUTENBHOTO CHIPHS M YIJIEBOACOACPKAIINX OTXOJIOB B OEJIOK OHOKIIE-
TOYHBIX opraHu3MoB. CunocoBanue. KommnoctupoBanue. BHOKOHBEPCHS paCTUTENLHOTO CHIPhS B
TOIIMBO. BEpMUKOMIIOCTHpPOBaHNE U BEPMUKYIbTUBHpOBaHMUE. buonornueckue ocHoBbl. Kiac-
CU(pUINA METOA0B BEpPMUKOMIIOCTUPOBAHUS, AMMAPATYPHBIE U TEXHOJIOTHUECKUE PEILICHHS.

buopemenuanust mouB. OCHOBHBIE COBPEMEHHBIE MOAXOIBI K METOJaM M TEXHOJIOTHSIM
OMOJIOrMYEeCKON OUMCTKHM MOYB U MH)KEHEpHble pemieHus. buopemenuanus "in situ". buopeme-
nuanus "off site". buonornyeckoe ynaaeHue TSKEIBIX METAUIOB U PAIUOHYKITHIOB.

duropemenuanust. OcoOeHHOCTH OUMCTKH JOHHBIX WJIOB U OcaJkoB. BeiOop meTona pe-
MeIUaIK C y4eTOM dKOHOMHUYECKHX KpuTepueB. KomMmepueckue OmompenapaTsl Ui OYUCTKH
noyB. O4uCTKa MMOYB OT HEPTH M HEPTEMPOAYKTOB. TexHONIOrn4eckre OCHOBBI OJIy4YeHus: Ouo-
npenapaToB Ha OCHOBE MHUKPOOPTAaHM3MOB JIJISI OYMCTKU TPHPOIHBIX Cpel. DTambl BHEIPEHUS
O6uonpenapaTa B IPOU3BOJICTBO.
[TepeyeHb M XapakTepUCTHUKA OCHOBHBIX CTAJUH TEXHOJOTHUYECKOTO MPOIEecca COBPEMEHHOTO
MPOU3BOJICTBA OHMOIpENapaToB Il OXpaHbl OKpy:karomiei cpeabl. OCOOEHHOCTH OpraHU3aluu
cTaguu (pepMEeHTAlUU U CTaJAul BblAETICHNs OMoMaccsl MUKpoopranu3MoB. Kpartkas xapakrepu-
CTHKA TPOMBIIIJICHHBIX METO/IOB BBIIEJIICHUS! BHEKJIETOUHBIX OMOJIOTMYECKHX areHTOB, MCIOJb-
3yeMbIX B MPHUPOJHBIX cpenax. OpraHuszanus TEXHUKO-XUMHUYECKOTO KOHTPOJIS MPOM3BOJCTBA
OuorpenapaTos.

4. O0beM yueOHOM TUCHHMILINHBI

Bunsr yue6HOI paboThI 3au. ex. AK. yac.
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIaHY 4,0 144
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,42 51
Jlexmm (Jlek) 0,48 17
[Mpaktnyeckue 3anstus (I13) 0,94 34
CamocrositeabHas padora (CP): 1,58 57
CaMOCTOSITETbHOE U3YYEHUE PA3/ICSIOB TUCIIUIIIIUHBI 1,58 57
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Buasbl koHTpOIA:
3auéT ¢ oneHKoi - -
KontakTHasi pa6oTa — NpoMeKyTOYHAs aTTecTalus 1 0,4
IMoaroroBKa K 3K3aMeHYy 35,6
Bunpr yueOHOM paboThI 3au. e. AcTtp. yac.
O0mas TPyA0eMKOCTh JUCIHHUIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 1,42 38,25
Jlexuuu (Jlek) 0,48 12,75
[TpakTaeckue 3anstus (I13) 0,94 25,5
CamocrositesbHas padora (CP): 1,58 42,75
CamocTosATeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLIHHBI 1,58 42,75
Buabl koHTpOJIA:
3a4yéT ¢ oneHKoI - -
KonrakTHasi padoTa — NpoMeKyTOYHAs aTTecTalus 0,3
IToaroroBka K 3K3aMeHy 1 26,7

4.4.4. TMCUMILUIMHBI 10 BLIOOPY
AHHoOTanus padoyeil nporpaMmbl JMcHUILIMHBI « BuonHdopmaTuka»
(b1.B/1B.01.01)

1 Hea» aucuummiaunbl "buonHpopmaruka" nate CTYIAEHTY-OMOTEXHOJIOTY LIEJIOCTHBIE
IIPEJICTaBICHUSI O COBPEMEHHOM COCTOSIHUM U NEPCIEKTUBAX Pa3BUTHUS IIEpeI0BON 00sacTu 61o-
TEXHOJIOTUM — OMOMH(pOpPMAaTHKE, OCHOBAaHHOI Ha MCIOJb30BaHUU JAHHBIX O OMOJIOTMYECKUX
CTPYKTypax, aMUHOKUCJIOTHBIX M HYKJIEOTHJHBIX IOCJIEJ0BATEIbHOCTAX OMOTEXHOJIOIMUECKUX
00BEKTOB (KJIETOK MUKPOOPIaHU3MOB, PACTEHUH, )KUBOTHBIX U T.I1.).

2 B pe3yabrare M3ydyeHusl IMCHMIIMHBI 00y4YalOIIMiicA 1O MporpaMme Marucrpa-
TYPbI A0JIKeH: 001a0amb CIEAYIOIUMU KOMIIETEHIIUSAMHU: TOTOBHOCTBIO K IUIAHUPOBAHMIO, Op-
TraHU3alUu U MPOBEICHUI0 Hay4YHO-HCCIIEI0BAaTENbCKUX padboT B 00J1acTU OMOTEXHOJIOTHH, CIIO-
COOHOCTH MPOBOJUTH KOPPEKTHYIO 00pabOTKY pe3ysbTaTOB HKCIEPUMEHTOB U JeNlaTh 000CHO-
BaHHbIe 3akatoueHus ¥ BeIBObI (I1IK-1); ciocoOHOCTHIO MPOBOAUTH aHAIN3 HAYYHOUM M TEXHUYE-
cKOM MH(popMaIu B 06JaCTH OMOTEXHOJOTHH U CMEXHBIX AMCLUIUIMH C LIE€JbI0 Hay4HOM, ma-
TEHTHOW M MapKETUHIOBOM MOJJEPKKU MPOBOAUMBIX (DYHIaMEHTAIbHBIX UCCIEOBAaHUI U TeX-
HoJjornueckux paspabotok (ITK-2); roTOBHOCTBIO K MPOEKTUPOBAHUIO OMBITHBIX, OMBITHO-IIPO-
MBIIIICHHBIX M TMPOMBIIIICHHBIX YCTaHOBOK OHOTEeXxHOJornueckoro mpowuspojactBa (I1K-4);
3namwb: OCHOBHBIE CPEJICTBA aHAIN3a T€HOMHOH, CTPYKTYPHOM M Jpyroil OMOJIOrMYecKod HH-
dbopMaruy; MOAX0bl K PEeHICHUIO 33a/1a4 OMOMHPOpPMATHKHU, 0a30Bble HABBIKM PabOTHI C COBpE-
MEHHBIMH MH()OPMAITMOHHBIMU pecypcamMy M 0a3aMu JaHHBIX, UCIIOJIb3yeMble B OMOTEXHOJIOTUH,
OMOVHXKEHEpUH, MOJIEKYJIIPHOW OMOJIOTMM U T€HETHUKE; OCHOBHbBIE CBEIEHUS 00 OMeparMOHHbIX
cUcTeMax U PeNsUOHHBIX 0a3ax JaHHBIX, O COBPEMEHHBIX CHCTEMaxX aBTOMAaTU3allul OMOTEXHO-
JIOTUYECKOr0 TPOU3BOJCTBA U SKCIIEPUMEHTA: cOOpE MAHHBIX, YIPABIEHWU OHMOTEXHOJOTHYe-
CKHM ITPOLIECCOM;

Ymemsb: TpaMOTHO U CaMOCTOSITENILHO MPOBOJUTH TEOPETUUYECKYIO U IKCIIEPUMEHTAIIbHYIO Ha-
YYHO-UCCIIEI0BATEIbCKYIO paboTy B 00JaCTH OMOMH(POPMATUKN U CMEXHBIX AUCLUIUINH, a TaK-
Ke oopMIISITh €€ B MMCbMEHHOM (opMe, u3naraTh B YCTHOW (popme, U ydyacTBOBaTh B pas3iiny-
HBIX (popMax JUCKYCCHIi; MCIOIB30BATh OCHOBHBIE OMONIOTHYEecKHe 0a3bl TaHHBIX, B TOM UYHUCIIE
coJieprKallie TeHOMHYIO0, CTPYKTYPHYIO U APYTyI0 MH(GOpMalMIo, B HAyYHO-HCCIIEA0BATEIbCKOM
paboTe; cCaMOCTOSATENIBHO UM B COCTAaBE IPYIIIbI BECTU HAYUYHBII MOUCK, peasin3ysl ClielualIbHbIe
CPEICTBAa U METOJbI MOJyYEHUsI HOBOTO 3HAHUS; XOPOIIO OPUEHTHPOBATHCA B OCHOBHBIX IPO-
Onemax W 3a1adyax OMOJIOTUH, (PU3UKO-XUMHUECKOW OMOJIOTHH, OMOMH(POPMATUKH M HCIIOJIB30-
BaTh 3TU 3HAHMS B SKCIEPUMEHTAIbHON U TEOPETUUYECKON eATEIbHOCTH; MOIy4aTh U TPAaMOTHO
UCIOJIb30BaTh MH(OpPMAIINIO, HAKOIJICHHYIO B 0a3aX JaHHBIX MO CTPYKType F€HOMOB, OEJIKOB U
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JIpyroi 6uojornyeckor nH(oOpMaIuy; MPOBOANTHh HAOIIOICHUS, OTMMCAHMS, HIACHTH(PUKAIINIO U
KJIaccu(UKaUI0 OMOIOTHYECKUX OOBEKTOB C LIEIbI0 (POPMHUPOBAHUS MPEACTABICHUNA O MHOTO-
00pa3uH )KUBOTHOTO M PACTUTEIBHOTO MHpa IICHHOCTHOW OPHEHTAIIMY Ha OXPaHY JKU3HU U MPU-
POBIL.

Brademwv: OCHOBHBIMU METOJaMH, CIIOCOOAMH M CPEICTBAMH TIOJIYYCHUS, XpaHEHHS, repepadoT-
K1 MH(pOpMAIMK, UMEET HABBIKU Pa0OTHI ¢ KOMIBIOTEPOM KaK CPEJICTBOM YIpaBiieHUs HHDOP-
Maruel; WHPOPMAIIMOHHBIMHA TEXHOJIOTUSIMH M HCIIOJIb30BaTh B MPAKTHUECKOU JESITEIHHOCTH
HOBBIC 3HAHMSI M1 YMEHUS, B TOM YHUCJIC B HOBBIX O0JIACTSAX 3HAHWH, HEMOCPEICTBEHHO HE CBSI3aH-
HBIX CO C(epoil JeATEIbHOCTH; HABBIKAMK OHM3HEC-TUIAHUPOBAHMS MPUMEHHUTEIBHO K BBIITYCKY
OMOTEXHOJIOTHYECKON POAYKIIUU; IPEACTABICHUSAMHI 00 OpraHu3amnuu 0a3 JaHHBIX, AITOPUTMOB
U TPOrpaMM aHaju3a OMOJIOTHYECKUX IMOCIIEIOBATEIbHOCTEH MPUMEHHUTEIBHO K TIPEAMETY Jiesi-
TETHHOCTU TEHOMHKH U IIPOTCOMUKH.

4.00beM yueOHOM TUCHHILINHBI

Bunpr yueOHOM paboThI 3au. en. AKk. 4ac.
O01mas Tpya0eMKOCTh JHCHUILIHHBI M0 Y4eOHOMY IJIAHY 7,0 252
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,89 68
Jlexumu (Jlek) 0,94 34
[Tpaktuyeckue 3ansatus (I13) 0,94 34
CamocrositessHas padora (CP): 4,11 148
CamocTosATeIbHOE U3YUYECHHE PA3/IeI0B JUCITUILIHHBI 4.11 148
Buabl koHTpOJIS:
3aueéT ¢ OEeHKOH - -
KoHTakTHasi padoTa — MpoMe:KyTOUYHAasl aTTeCTaIUsI 1 0,4
IMoaroroBKa K 3K3aMeHy 35,6

Bunsr yue6HoI paboThI 3au. en. AcTp. yac.
O01mas Tpy10eMKOCTb JMCUUILIHHBI N0 Y4e0HOMY ILIAHY 7,0 189
KonTakTHas padoTa — aylMTOPHBIE 3AHATHS: 1,89 51
Jlexumn (Jlek) 0,94 25,5
[Mpaktuyeckue 3ansatus (I13) 0,94 25,5
CamocrositesbHas padora (CP): 4,11 111
CamocTosITeTbHOE H3YUYCHHE PA3/IeNIOB JUCITUTIIMHBI 4,11 111
Buasbl kouTpOIA:
3a4yéT ¢ oneHKoMi - -
KoHTakTHas padoTa — MpoMe:KyTOYHAsI aTTeCTAIUSI 1 0,3
IToaroroBka K 3K3aMeHy 26,7

AHHOTanus padoyeil nporpaMMsbl JMCHUIIMHBI «I'eHHasi U 0eJIKOBasi HHKEHepHsD)
(b1.B./1B.01.02)

1Ienp AMCOMINIMHBI: JAaTh CTYACHTaM IIPEACTABIECHUE O COBPEMEHHOM COCTOSIHUM
reHHOH uHxeHepuu, poan HK kak reHHOMH)KEHEpHBIX OOBEKTOB, MO3HAKOMUTH C METOAAMHU
TE€HHON MH)KEHEPHH.

2.B pe3dyabTare M3y4YeHUs JUCUHMILIMHBI 00y4arOIMiics 1O MporpaMme Marucrpa-
TYPbI A0JIKeH: 001a0ams CIEAYIOIIUMH KOMIETEHIUSAMHI: TOTOBHOCTBIO K TNIAHMPOBAHUIO, Op-
raHU3aluu U MPOBEICHUI0 HAyYHO-UCCIIEI0BAaTENIbCKUX paboT B 001acTH OMOTEXHOJIOTUH, CIO-
COOHOCTH IIPOBOJIUTH KOPPEKTHYIO 00pabOTKY pe3y/lbTaTOB 3KCIIEPUMEHTOB M JI€laTh 0OOCHO-
BaHHbIe 3akatoueHust ¥ BeIBOJBI ([1K-1); cmocoOHOCThIO MPOBOAUTH aHAIN3 HAYYHOM M TEXHU-
4ecKoil HHpOpMauu B 00JIaCTH OMOTEXHOJIOTUU U CMEXHBIX JTUCIMIUIMH C LEIbI0 HAy4YHOMH, Ma-
TEHTHOW ¥ MAapKETHHIOBOH MOJAEPKKU MPOBOJUMBIX (PYyHIAMEHTAIbHBIX HUCCIEAOBAHUN U TeX-
HoJjornueckux paspabotok (ITK-2); rOTOBHOCTBIO K MPOEKTHPOBAHUIO OIBITHBIX, OMBITHO-IIPO-
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MBIIUICHHBIX M MPOMBIIIICHHBIX YCTaHOBOK OHOTexHosornueckoro mnpousBoacrea (I1K-4);
3namo: IpeaMET M 3a/1aYM TCHHOW HHXKEHEPHH; (DEepMEHTHI, HCIIOIL3YEMbIC B TCHHOW HH)KCHEPHH; TaITbI
knonupoBanus JIHK; monstre o oubmuoreku k/IHK, reHOB 1 HYKIIGOTHTHBIX MTOCJICIOBATEIHHOCTEH;
Ymems: n3MeHATh cyOCTpaTHON crieU(UYHOCTH PECTPUKTA3 B HEONTUMAIbHBIX YCIOBHUSAX; 110~
Jqy4aTh KpyHnHbIE pecTpukimonnsie ¢pparmentsl JJHK; mpoBoauTh SKCIIEpUMEHTAIBHYIO OLEHKY
KadyecTBa OMOJIMOTEKH MOCIe0BaTeIbHOCTEN; ocylecTBIATh cunTe3 k/IHK. nmonsrue 06 uckyc-
CTBEHHBIX OpPIraHax U TKaHSX;

Braoems: TeXHUKOW WM3MEHEHUs CyOCTpaTHOW crielM(PUIHOCTH (HEPMEHTOB M CHEHUPUIHOCTH
pELenTopoB B OTHOIICHUH JIMTAH/IOB; METOJAMH CIy4ailHOrO MyTareHes3a; CKpHHUHTOM U O0TOO-
pOM OeNKOB ¢ TpeOyeMbIMH CBOIICTBaMHU.

Kparkoe cogepkanue 1uCHUIINHBI

Bsenenue.

Mooynve 1. @epmenmut, ucnovzyemovie 6 2ennou unxycenepuu. JIHK-merunasel. Hc-
MOJIb30BAHUE IS MTOJTyYeHHS KPYIHBIX pecTpuKkIMoHHbIX pparmentoB JJHK. JIHK-nuraser. Me-
xanu3m JserupoBanus JIHK T4-JIHK-nurazoit. PHK-nuraza 6akrepuodara T. [JHK- 3aBucumas
JHK-nonumepasa E. coli u ¢pparment Knenosa. Vicnionbp3oBanue i BBEICHHsSI KOHILIEBOH pa-
JIMOaKTUBHOU MeTKH, 3aTymieHust KoHuoB JIHK u Huk-tpanciauun. PHK-3aBucumsbie JIHK- no-
auMepasbl, ucnonb3oBanue Ui nonydenus k/IHK. IlpumeHenue NONMHYKICOTUIKUHA3BL IS
BBE/ICHUSI KOHIIEBOM paJiMOakTUBHON MeTkU. TepMmuHanbHas TpaHcdepasa. Vcrnonb3oBaHue uis
cuHTe3a KOHHEKTOpoB. lllenounsie ocdaraspl. [Ipumenenue s mossimeHus: 3QpPEeKTUBHOCTH
KJoHupoBaHus. Hykneassl B reHHol nnxenepuu. Dk3oHykineasa Il E. coli. Dx3onykineasa ¢ara
nsm6aa. Oransl kinoHupoBanus JHK.

Mooyns 2. Imanwvr knonuposanus /THK. budruomexu k/IHK, zeno6 u Hyxineomuonvix
nocneoosamenvruocmeii. IlonsTie BeKTOpa U ero eMKocTH. DyHKIIMOHANbHAs Kiaccuukanus
BEKTOPOB: 3KCIIPECCUPYIOLINE BEKTOPBI, YeIHOUHbIE (OMHapHbIe) BeKTOpbl. OCOOEHHOCTH CTpOe-
HUS TUTa3MUAHBIX BEKTOPOB Ha MpuMepe nomudyHKpnoHansHoro Bexkropa Bluescript. [Tonmmmmn-
kep. Cenextupyemsle Mapkepsl. ['en LacZ B kadyecTBe celekTUpyeMoro Mapkepa. BekTopel Ha
ocHoBe (hara jsiMOaa. Kocmust u pasmuer. CBEpXEeMKHE BEKTOPHI.

HckyccTBEHHBIE XpPOMOCOMBI JKUBOTHBIX M uenoBeka. KiionnpoBanue ¢gparmentor JTHK
[0 CaliTaM PECTPUKLUU, a TAKXKE C UCIIOJIIB30BAHUEM AJaNTEPOB U KOHHEKTOPOB. BekTOphI [uist
kionupoBanus JIHK Oe3 nurupoBanus u npsimoro kjioHupoBaHus npoaykroB IILIP, conmepika-
mmx 3-BeicTynaroniie dA-KoHIIbI.

PexoMOMHUPUHT — aJbTEPHATUBHBIM MOJXO0/ K MOIYYEHUI0 PeKOMOMHAHTHBIX MOJIEKYII
JIHK. Cucremsl peryiaupyemMon 3Kcnpeccuu peKoMOMHaHTHBIX TeHoB. bubmuorexkn kJIHK, re-
HOB M HYKJICOTUIHBIX IOCIIEI0BaTEIbHOCTEH. DKCIIepUMEHTalbHasl OL[eHKa KayecTBa OMOIHMOo-
Teku mocienoBatenbHocTei. Metoasl cunre3a k/IHK. Cmoco6st BBemenus JITHK B kietkw.
[TpupoaHast 1 UCKycCTBEHHAsi KOMIIETEHTHOCTh OakTepHaibHbIX KIeTOK. [lomydyenne 6ubnmuorex
ETS-nocnenoBarenbHocTe. MeTosibl 0TOOpa TpeOyeMbIX MOCIeI0BaTEIbHOCTEH U3 KIOHOTEK
JHK. I'm6punuzamnus ¢ 3ounamu. Mcnons3zoBanue [MIIP. TloBTopHsblil ckpununar. CyOKIOHUPO-
BaHue pekomMOuHaHTHBIX JIHK. Becknerounbie 6€10KCHHTE3UPYIOLINE CUCTEMBI M MX UCIIONb30-
BaHHE B OMOTEXHOJIOTHH.

Crpaterus BbIEJIEHUS] HOBBIX T'€HOB U ONTHUMM3aLUs UX dKcrpeccuu. [logxons! k aHanmuzy
Oombmux reHomMoB. [loHsTHE reHeTHYecKkol KapThl. ['eHeTHueckre KapThl HU3KOTO U BBHICOKOIO
paspeuieHus. [IBe cTpaTeruu NOCTPOEHUs: CBEPXY BHU3 U CHU3Y BBEPX. PECTPUKIIMOHHBIE KapThI
u ux nocrpoenue. ['mbpunuzanus no Caysepny. I[P kak MHCTpyMEHT COBpEMEHHOW TI'€HHOI
ukeHepuu. O6mas cxema [II[P. Kputnueckne kommoHeHTH! peakiuu. OCOOEHHOCTH KOHCT-
pyupoBanus npaiimepoB. Tepmocrabunbhbie JIHK -3aBucumbie JIHK-nomumepassl. MeTossl
[TLIP. IILIP, compsikeHHass ¢ oOpaTHOW TpaHCKpUIUe. MeToasl aMIuM(pUKaIUKN MOCIe10Ba-
TEJIBHOCTEN C HEU3BECTHOM NEPBUYHON CTPYKTypoi. MccienoBanne skcnpecc TeHOB Ha ypOB-
He TpaHckpunuuu. HozepuOnorrunr. 3amura MPHK ot neiictBus PHKaz. CexBenupoBanue
JIHK na Onounmnax. AHanu3 peryiasTopHbix nocienosareiabHoctelt [IHK. AHTHCMBICTOBBIE OMTH-
ronykieotuas 1 PHK.
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HK xak ¢epmenTtsl. X ucnonbp3oBaHue Ui PEryyisluy SKCIIPECCUU TeHOB. MeXaHU3MBI
MOJIaBJICHUS SKCIIPECCUM I'€HOB aHTHCMBICIOBbIMU osnronykieorugamu u PHK. PHK- unrep-
depennusd. [lenTuao-HyKIEUHOBBIE KUCIOTHI U UX MCIIONIb30BaHHE B OMOTEXHOJIOTUH. 3aKpPbIThIE
HK. PanmonanbHbIN Tu3aliH U peau3ailH 0eMKOBbIX MoJieKyll. CriocoObl HAIlPaBJICHHOTO BBEC-
HUSI MyTallui B reHbl. [losydeHrne TOUKOBBIX MyTallUid, Aeieluid U BCTaBOK ¢ momonisio TTL[P.
MyTarenes ¢ UCIOJIb30BAaHUEM OJIMTOHYKJICOTUIOB U MEranpaiMepoB.

Mooyne 3. Beeoenue ¢ denxosyro unsceneputo. Ilpoonema 6uobezonacnocmu npu no-
6€0CHUU 2eHHOUHMICEHEPHBIX padom. XUMHUKO-(EPMEHTATUBHBIN CHHTE3 mentuaoB. Hampas-
JIeHHAasi 3BOJIONUs OenkoB. KoMOWHATOpPHBIC KIIOHOTEKH IOCIIEIOBATEILHOCTEH HYKJICOTHIOB.
Mertoapl cirydaitHoro myrtareHe3a. CKpUHUHT U 0TOOp O€IKOB C TpeOyeMbIMH CBOMCTBAMH. XH-
muueckue Moaupukanuu 6enkoB. Crabmmmzanus GepmentoB. I'ubpuansie pepmentsl. [uOpu-
Hble TOKCHHBI. benku-penoprepsl. [lentuansie antamepsl. U3menenue cyOcTpatHoil crienuduy-
HOCTH (DEPMEHTOB U CHENU(DUIHOCTH PELENTOPOB B OTHOIICHUHU JUTaHIO0B. bemkoBas WHKCHe-
pus antuten. JJHK-Bakiunel. TpancreHHbIe )KUBOTHBIE M CIIOCOOBI UX MoOyydeHus. Vcmnonb3oBa-
HUE YMOPUOHATLHBIX CTBOJIOBBIX KJIETOK. KJIOHMpOBaHWE MHOTOKJIETOYHBIX OpraHu3moB. JKu-
BOTHBIE — OMOpeakTophl. J[Ba moaxona K KIOHHPOBAHUIO YeJIOBEKa: PENpOAyKTUBHOE U Tepa-
NeBTHYECKOe KIOHUpoBaHue. [ToHsITHE 00 MCKYCCTBEHHBIX OpraHax W TKaHsx. [IpoOiiema OGuo-
0€30MacHOCTH MPH MOBEJCHIUN T€HHOMH>KEHEPHBIX PaloT.
4.00beM yueOHOM TUCHHMILINHBI

Bunsr yue6HOI paboThI 3au. en. AK. Jac.
O01mas TpyA0eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 7,0 252
KonTakTHasi padoTa — ay1uTOPHbIE 3aHATHS: 1,89 68
Jlexumu (Jlek) 0,94 34
[Tpaktuyeckue 3ansatus (I13) 0,94 34
CamocrositesabHasi padora (CP): 4,11 148
CamocTosiTeTbHOE U3YUYCHHE Pa3/IeNIOB JUCITUTUIMHBI 4,11 148

Buabl koHTpOJIS:

3auéT ¢ OEeHKOH - -

KonTakTHast padoTa — NpOMeKYTOYHAS aTTeCTAlMA 1 0,4
IToaroroBka K 3K3aMeHy 35,6
CamocrositeabHas padora (CP): 4,0 108
CaMoCTOATEIbHOE N3YUYEHHUE PA3AEIOB IUCHUIIIMHbI 3,0 81
Pedepar 1,0 27
Buasbl koHTpOJIA:
3a4eT ¢ oeHKoi - -
KonTakTHas padoTa — mpoMe:KyTOYHAasi aTTecTalust 1 0,3
IMoaroroBka Kk 3K3aMeHy 26,7
AHHOTauus padoyeii mporpaMmMsl JUCHUILIMHBI « KypcoBo#i NpoeKT no 06HOTEXHOJIOTHU»

(51.B.J1B.02.01)

1 Heab TMCHUTJIMHBI — CAMOCTOATEIBHOE PEIICHHE CTYACHTOM TEXHOJOTHUECKOW 3aJaun
IPOEKTHUPOBAHUS y4acTKa OMOTEXHOJIOIMUYECKOIO MPOU3BOACTBA HA OCHOBE BBIJAHHOTO MPEIOo-
JaBareseM 3aJaHus. B Xome caMoCcTosSTeNbHONW paboOThl CTYIEHT MOYKET MPOKOHCYITBTHPOBATHCS
y MpernoiaBaTelis Mo JIEKTPOHHOM 1MoYTe MM Ha IEPUOIMYECKUX OUYHBIX KOHCYJIbTAIUAX.

2 B pesyabrare U3y4eHHs] TUCHMILIMHBI 00y4arOMICA 110 POrpaMMe Marucrpary-
PbI A0JIKeH: 001a0ams CIEAYIOIMMU KOMIIETEHIIUSIMU: TOTOBHOCThIO K KOMMYHHKAIIMU B YCT-
HOW M MMCHhMEHHOH (opMax Ha PyCCKOM M MHOCTPAHHOM SI3BIKaX IUIS PEIIeHHs 3a1ad mpodec-
cuoHanbHOM nesTenbHOCTH (OIIK-2); TOTOBHOCTBIO MCIIONIB30BaTh METO/bI MaTeMaTHYECKOTO
MOJICITUPOBAHMS MATEPUAIIOB M TEXHOJIOTUYECKHUX TPOIECCOB, TOTOBHOCTHIO K TEOPETUICCKOMY
aHaM3y U SKCIEpUMEHTaIbHOU mpoBepke Teopernyeckux rumnore3 (OIIK-4); crocobHOCTHIO
NIPOBOJUTH aHAIN3 HAyYHOW M TEXHHUYECKOW MHPOPMANUU B 00IACTH OMOTEXHOJIOTHH H CMEX-
HBIX JMCUUIUIMH C IEJIbI0 Hay4yHOW, MAaTEeHTHOW M MapKETHMHIOBOM MOJIEPKKU MPOBOAMMBIX
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GbyHIaMEHTAIBHBIX HUCCIIENOBaHMM M TexHosorudeckux paspaborok (I1K-2); cmocoOHOCTHIO
OCYILECTBIISATh TEXHOJIOTMYECKHI pacdeT 00Opy0BaHuUs, BEIOOP CTAHJAPTHOTO M MPOEKTUPOBA-
Hue HectannapTHoro obopynoanus (I1K-5); cmoco6HOCTRIO K pa3paboTKe MPOSKTHOMN JOKYMEH-
taiuu (I1K-6); criocoOHOCTBIO K TPOBEJEHUIO TEXHUKO-3KOHOMMUYECKOTO aHAJIN3a IPOM3BOACTBA
U COCTaBJICHUIO TEXHUKO-3KOHOMHYecKOoM nokymeHTauuu (I1IK-8); roToBHOCTBIO HCIIOJIB30BATh
OCHOBHBIC TPHHIUIIBI OPraHU3alMyd METpoJiormdeckoro obecrieuenus: npousBoactea (I1K-9);
CHOCOOHOCTBIO K pa3pabOTKe CUCTEMbl MEHEKMEHTa KauecTBa OMOTEXHOJOTHYECKOM MpoIyK-
UM B COOTBETCTBHU C TPEOOBAHHMSIMHU POCCHICKHX M MEXIYHAPOTHBIX CTAaHIApPTOB KauecTBa
(ITK-10); ciocoGHOCTBIO MCIIOJIB30BaTh TUIIOBBIE U pa3pabaThiBaTh HOBbIE METO/Ibl HHKEHEPHBIX
pacyeToB TEXHOJIOTMYECKHX MapamMeTpoB M 000OpyIOBaHHUS OMOTEXHOJOIMYECKHX IPOU3BOJICTB
(ITIK-14);

3namu: copepkaTeNbHbIE OCHOBBI, MOHSATHHHBIA amnmapar ¥ METOAOJIOTHYECKYI0 0azy 3KoOuo-
TEXHOJIOTUH; (yHIaMEHTAJIbHbIE, WHKEHEPHO-TEXHOJIOIMYECKHE U HKOJOTMYECKHUE OCHOBBI U
NPUKIAJHBIE c(epbl MCIOJIb30BAaHUS 3KOOMOTEXHOJIOTHH, aOMOTUYECKHEe U OMOTHYECKHE MpOo-
LIECChl B IPUPOAHBIX Cpelax, C COBPEMEHHBIMU MPEICTABICHUSAMHU O CIIOCO0AaX MX KOHTPOJIA U
yIIpaBJICHUS] UMU;

Ymems: cocTaBiATh, aHAIU3UPOBATh, PACCUUTHIBATh M KOHCTPYHPOBATH 3KOOMOTEXHOJIOIMYeE-
CKHE CHUCTEM JUIS TOJYYEeHHUS] OMOJOTHYECKHX MPENapaToB M MX HMCIOJIb30BAHUS B MPHPOIHBIX
cpenax, nepepaboTKU OTXOZ0B, 00€3BPEKMBAHMSI CTOKOB M BBIOPOCOB, pelllaTh 337aYl OXpPaHbl
OKpY’Kalomien cpezpl crennGuIeckuMu OMOTEXHOIOTHYECKIMH METOAAMHU, YIPABICHHUS U KOH-
TPOJIA SKOOMOTEXHOJIIOTHYECKUMH MPOLIECCAMHU.

Brademwb: TPOMBIIUIEHHBIMH METOAAMU U TEXHOJIOTHUSMH, UCIIOIB3YEMBIMHU JISi OYUCTKH 3a-
I'PA3HEHHBIX MPUPOJHBIX M TEXHOI'€HHBIX CpPEe/A: CTOYHBIX BOJ, MepepabOTKH OTXOA0B, OYMCTKU
MOYB C ITOMOIIBI0O MUKPOOPTaHU3MOB, BOJIOPOCIICH, paCTECHHIA, BEPMUKYIBTYPHI.

3 Kpartkoe conep:xanue JMCHHIIIHHbI
BapuanT 1
[IpoexTrpoBaHNE OMBITHO-IPOMBIIUIEHHON YCTAHOBKH JJISI MUKPOOHUOJIOTHIECKOTO 000TalleHHS
KOPMOBBIM O€JIKOM YIJIEBOJCOJEPKALIMX OTXOAOB MepepaboTku con MouHocThio 500 T/roa nmo
UCXOJHOMY OTXOAY.
Beoonas wacme.
XapakTepHucTuKa 0TX0/10B epepaboTKU COU, IPUTOIHBIX JJIs MOJy4EHUsI IPOAYKTOB MUKPO- OHO-
JIOTUYECKOI0 CUHTE3A.
XapakTepucTuka MUKpPOOPTaHU3MOB, CHOCOOHBIX 3()P(PEKTUBHO HCIIOJIB30BATH OpPraHUYECKUE
cyOcCTpaThl yIrieBOJICOAEPKAIUX OTXOJI0B C BHICOKMMHU MOKa3aTeIsIMU KOHBEPCUU B KOPMOBOM
MUKPOOHBIH OeIoK.
OcHOBHBIE OMOTEXHOJIOIMYECKHE BapUaHThI IEpepabOTKU YIIIEBOICOIEpHKAIUX OTX0/I0B, 00pa-
3YIOLIUXCS [10CJIE BbIIEJCHUS MUILEBOT0 O€IKa U3 COU.
XapakTepuCcTUKa KOPMOBBIX IPOAYKTOB, MOJTY4aeMBbIX MPH NepepaboTKe yIriaeBOACOAECPKAIUX OT-
XOJIOB.
Hnorcenepno-mexnonocuueckoe 06ocrhosanue npousso0Ccmea:
- OJIOK-cxema BCero Ipolecca;
- TEXHOJIOTMYECKas CXeMa IPOEKTUPYEMOU CTaNH;
- OCHOBHOH METOJ KyJbTUBUPOBAHUS;
- HeoOxoammoe 000pyI0BaHNUE;
- ChIpbE€ U BCIIOMOTaTeJIbHbIE MaTepUabl, UX XpaHEHUE, TOMOJHUTEIbHBIE JO0AaBKU K
OCHOBHOMY IIPOJIYKTY;
- MHXKEHEPHO-TEXHOJIOTMYECKHE PAaCUeThl Ha CTAJAUU KYJIbTUBHUPOBAHUS:
o0 000CHOBaHHE CYTOYHOI NMPOU3BOAUTEIBHOCTH YCTAHOBKU U 00beMa OCHOBHOTO
000pyI0BaHus;
O MaTepuabHBIN OanaHc;
O pacueT pacxoJ0B TUTPYIOIIUX areHTOB (€CJIM OHU HEOOXOIUMBI);
O pacueT yCJOBHI MepeMelnBaHus U a3pallui, 000CHOBaHHE THIIA IEpEMEIH -
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BAIOLIET0 YCTPOMCTBA;

O TeIUIOBOM OanaHc, pacueT TeIIOOOMEHHHKA M pAacXoa OXJIaXKIatoIIei BOIbI;

O pacyeT BCIIOMOTaTeIbHOTO 000pyI0BaHus (00BEMOB HHOKYJISITOPOB, TIPOMEXKY-
TOYHBIX €MKOCTEH, eMKOCTEH i CyOCTpaTOB, TUTPYIOIIUX PEareHTOB W T.II.,

HAacOCOB);
MO¥Ka 000pyIOBaHUS;

tpedyembie KUTIHA;

OO0 O O O

peliCHus IO MOAACPIKAHUIO aCCTITUICCKUX YCHOBHﬁ;

OCHOBHBIE€ TEXHOJIOTHYECKHUE JIMHUM (BOJIa, Iap U Ap.);

MCHTAlMOHHOI'O ITponecca U METOJAbI UX OHpe,Z[eJ'IeHI/IH);

- BO3MOXKHBIH PKOJIOTHUECKUH yIIepO; OCHOBHBIE MyTH "IKOJIOTH3aluu" MPOU3BOJICTBA;
sHeprocoeperaromye pemeHus (ONTUMalbHble YCTPONUCTBA NEPEMEILIMBAHUS, a3pallly,

CHUCTCMBI aBTOMAaTU3allu U T.H.);

- YCIOBUSA XpPaHEHMS U IPUMEHEHUS KOPMOBOI'O POAYKTa;

XHMHKO-aHAJIMTHYECKOE 00ecreyeHne mponecca (OCHOBHBIC IIOKa3aTcin (bep-

-  TEXHHKO-DKOHOMHWYECCKaA OLICHKa CTaJauu (bepMeHTaHI/II/I (pacqu 3aTpar Ha €€ IIPOBEC-

JIeHUe).
Ogopmnenue:
- TMOSICHUTEIIbHAS 3aIHCKa;
- YEepTEkK TEXHOJIOTHYECKOU CXEMBI;
- YepTex OCHOBHOTO arnapara (Ouopeaxropa).

4. O0beM yueOHOM TUCHHMILINHBI

Bunsl yaeOHOM paboThI 3au. en. AK. yac.
O01mas Tpy10eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY IIAHY 6,0 216
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,89 68
Jlexumu (Jlek)
[Tpaktuyeckue 3ansatus (I13) 1,89 68
CamocrositesbHast padora (CP): 4,11 148
- KypCOBO# MIPOEKT 411 147.8
Bujabl koHTpOIS: 0,2
3a4er ¢ oneHkoMn -
KoHTakTHas padoTa — MpoOMe:KyTOUYHAsI aTTeCTAIUsI -
ToAroToBKA K YK3aMeHy i -
Bunael yue6HOM paboTh 3au. en. Actp. yac.
O01as TpyA10eMKOCTh JMCHUILIHHBI N0 Y4eOHOMY IJIAHY 6,0 162
KonrakTHasi pa6oTa — ayJuTOpPHBIE 3aHATHS: 1,89 51
Jlexunn (Jlek)
[TpakTuueckue 3anstus (I13) 1,89 51
CamocrositesbHas padora (CP): 4,11 111
- KypCOBOH MPOEKT 4,11 110,85
KoHnTtakTHas camocTosTenbHas pabota 0,15
Buasbl koHTpOJIA:
3a4er ¢ oneHkom + +

KonTrakTHast padoTa — IpOMeKyTOYHAS aTTecTauus

IHoaroroBka Kk 3K3amMeHy

AHHOTanus padoueil nporpammsl AucuuninHbl «KypcoBasi pabora no MoJieKyJIsIpHOi U

KJeTo4Hoii oumorexHosorun» (b1.B.J1B.02.02)

1. He.]'ll) AUCHUINIJIMHBI — O3HAKOMJICHUEC CTYACHTOB C COBPEMCHHBIMU MPECACTABICHUS -
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MU O pab0oTe MMMYHHOW CHUCTEMBI >KMBOTHBIX M 4e€JlOBEKa, 00 OCHOBHBIX OpraHax MMMYHHOI
CUCTEMBI M KJIETKAaX-y4aCTHHUKAaX UMMYHHOTO OTBeTa. bynyT Takke paccCMOTPEHbI (PYHKIIHH T10-
NyJSIUN U CyOnOMyIsIiui UMMYHOKOMITIETEHTHBIX KJIeTOK. OCHOBHOE BHUMaHHE OyJIET y/IeJIeHO
MOJIEKYJISIPHOMY MEXaHU3My pa3BUTHS HMMYHHOI'O OTBETa U MaKpOMOJEKYJaM — Y4aCTHUKAM
3TOrO Iporecca.

2.B pe3yabTaTe M3yYeHUs] TUCHMUIUIMHBI 00y4YalolIuiicsi Mo mporpamMme Marucrpa-
TYPbl J0JKEH: ob6nadame CIENYIOUIMMHU KOMIETEHUIUSMH: FOTOBHOCTbIO K KOMMYHMKAllUU B
YCTHOW M MUCbMEHHOW (hopMax Ha PYCCKOM M MHOCTPAHHOM SI3BIKAX JUUIsl pEIeHUs 3a/1a4 Mpo-
deccuonanpHOM nesaTenbHOCTH (OITK-2); TOTOBHOCTBIO HCIIOIB30BaTh METO/IBI MAaTEMATHUYECKO-
o MOJEJIMPOBAHUS MaT€pUAIOB U TEXHOJOTMYECKHX IIPOLIECCOB, TOTOBHOCTBIO K TEOpPETHYE-
CKOMY aHaJIM3y U IKCIIEPUMEHTAIBHON TpoBepke TeopeTrnueckux rumnote3 (OI1K-4); cmocobno-
CTBIO MIPOBOJUTH AHAIU3 HAYYHOM M TEXHHYECKOW MH(popManuu B 00JacTH OMOTEXHOJOTHH H
CMEXKHBIX JUCLUIUIMH C LENbI0 HAYy4YHOM, MaTEeHTHOH M MapKETHHIOBOW MOAJIEPKKU MPOBOJAU-
MBIX (pyHIAMEHTalIbHBIX HCCIEIOBAaHUNH M TexHoJormueckux paspadorok (I1K-2); cmocobOHo-
CTbIO OCYILECTBJISATh TEXHOJOTHYECKUN pacyeT 000pyAOoBaHMs, BHIOOP CTaHAAPTHOIO U IMPOEK-
TUpOBaHHe HecTaHgapTHoro obopynosanus (IIK-5); crmocobHOCTBIO K pa3paboTKe MPOEKTHOU
nokymenTtanuu (I1K-6); cnocoOHOCTBIO K MPOBEACHUIO TEXHUKO-?)KOHOMUYECKOI'O aHaIN3a Ipo-
M3BOJICTBA M COCTABJICHHIO TEXHUKO-3KOHOMHYecKoi nokymeHntauuu (IIK-8); roroBHOCTBIO HC-
[0JIb30BaTh OCHOBHBIC IMPHHLHUIBI OPraHU3ALMM METPOJOTHYECKOro 00ecreueHHsl MPOU3BO/I-
ctBa (ITK-9); crmocoOHOCTBIO K pa3pabOTKe CHCTEMbl MEHEPKMEHTA KayeCTBa OMOTEXHOIOIHYEC-
CKOM MPOJYKIIMU B COOTBETCTBUH C TPEOOBAHUSAMH POCCUHCKUX M MEKIYHAPOJIHBIX CTAHJapTOB
kagectBa (I1K-10); crmocoOHOCTBIO MCMONB30BaTh THUIOBBIE M pa3pabaThIBaTh HOBBIE METOMBI
MH)KEHEPHBIX PAcyeTOB TEXHOJIOTMYECKUX MapaMeTpoB M 000pYyJOBaHUS OMOTEXHOJIOTMYECKUX
npousBoxcts (I[1K-14);
3namu: cOBpeMEHHbIE NPEACTaBICHUs O paboTe UMMYHHOH CHUCTEMbI JKUBOTHBIX M U€JIOBEKa,
OCHOBHBIC OpraHbl UMMYHHON CHCTEMbI U KJIETKU-YYaCTHUKH UMMYHHOI'O OTBeTa; (QYHKIMHU I10-
NyJSIIANA ¥ CYOTTOMyIISIUiA MMMYHOKOMIIETEHTHBIX KJIETOK; MOJICKYJISIPHBIN MEXaHU3M Pa3BUTHS
UMMYHHOI'O OTBETa;

Ymems: npoBOAUTH aHAIN3 AHTUTEHOB U AHTHUTEIL.

Braoemys: MeTo1o0M UIMMYHO(QEPMEHTHOTO aHaIN3a; METOJAaMH BBIJICJICHHUS] aHTUT€HOB; METO/1a-
MU BBIIETICHUS BaKIIUH.

3. Kpatkoe coep:xaHue A CHUIIUHBI

Knerku u opransl HIMMYHHOM cucTeMbl. Bpoxk/ieHHBIN 1 aganTuBHBIN nMMyHUTET. Kier-
KH-YYaCTHUKH MMMYHHOTO OTBeTa (TPaHyJIOIHTHI, Mapo(haru\MOHIMThI, €CTCCTBEHHBIC KHILIC-
pbl, TUMGOLUTHI): pOJib B UMMYHHOM oTBeTe. T- 1 B-mumdonuTsl: GyHKIMN U PEeHOTH- MUYe-
ckue Mapkepbl. HoMeHKI1aTypa MOBEPXHOCTHBIX CTPYTYp KJIE€TOK MMMYHHOW CHCTEMbI — KJla-
ctepsl aupdepenuupoBku. Cyononysiuuu T-mudmoruToB u T-xennepoB: QyyHKIMU U Mapke-
pul. LlenTpansabie u nepudeprueckie TUMQPOUIHBIE OpraHbl. AHTHTENa U aHTHTeHbI. [Ipupon-
HbI€ aHTUTEHBI U YCJIOBHSI aHTUT€HHOCTH. [ anTeHbl. AHTUTE€HHBIE JeTepMUHaHThI. Kiacchl, cy0-
KJIaCChl aHTHUTEN M UX (U3UKO-XMMHUYECKHE U Ouosornueckue cpoiicrsa. M3o-, an- mo- u uauo-
TUIIMYECKUE IETEPMUHAHTHI.

@yHKIMOHANbHAS POJIb YYaCTKOB CTPYKTYpPbl MMMYHOIIOOYIHHOB. [IpocTpaHcTBeHHas
CTPYKTYpa UMMYHOTTIOOYJIMHOB. MIMMYHOTTI00yJIMHOBBIE J0MeHbI. KieTouHele M MOJEKYIsp-
HbIE OCHOBBI OOpa30BaHMs aHTHUTEN. Teopun oOpa3oBaHusi aHTUTEN. Teopus Dpnuxa. KimoHanb-
HO-CeNeKIIMoHHas Teopus epre Beprera. ITouKIOHATbHEIE H MOHOKIIOHATBHEIE aHTHTENA. I e-
Hbl UMMYHOTJIOOYJIMHOB: CTPOEHUE, TEHETUUECKHE MepecTpoilku. MexaHu3Mbl peKOMOMHAIIUN U
NEepeKIII0UYeHUsT U30THMOB. ['eHeTHueckne OCHOBBI (hOPMHUPOBaHMS pa3HOOOpazus aHTuTeln. [e-
HETHYEeCKass MH)KEHEpHs] aHTUTeNl. XUMEpHbIE U T'yMaHU3UpPOBAaHHbIE aHTUTENa, ab3umMbl. daro-
BBIN Auciuiel antuten. OHTOreHe3 KIeTOK UMMYHHOM cucTeMbl. KOCTHBINM MO3T U €ro poJib.

Tumyc. Crpoenue u pynkuuu. Co3peBanue T-KIETOK B TUMYcCE: U3MEHEHHS PELENTOp-
HOTO amnmnapata 1 ¢peHoTuna kietok. [lonoxuTtensHas 1 oTpuLaTenbHas cenekuus. LlentpansHas
u nepudeprueckas ToJIEPaHTHOCTb. AHTUT€HPACIIO3HAIOIINE PEENTOPHbIE KOMILIEKCHI TUM(O-
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uToB. MIMMyHOT100yTMHOBBIE perenTopbl B-mTuM(OIUTOB M CUTHAJIONPOBOISIINE MOJICKYJIBL.
CrtpoeHue, TeHbl U (POPMHUPOBAHKE peNepTyapa aHTUTCHPACTIO3ZHAIOIINX PElenTopoB T-KIETOK.
[IpoctpancTBeHHass cTpykTypa T-KierouHoro penentopa. AKTUBANUsS JUMQPOIUTOB W POJIb
BCIIOMOTaTeNbHbIX MoOJeKyd. ['naBHbil koMmiuiekc ructocoBmectumoctu (I'KD). ®@ynknuum un
crtpoenne aHTureHoB ructocopmectumoctr (Al) I u II kmaccoB. IIpocTpaHcTBeHHAsI CTPYKTYypa.
CTpyKTypHBIE OCHOBBI B3aMMOJIEUCTBUS MPOLECCUPOBaHHBIX nenTunoB ¢ Al'. AHturenmpen-
CTaBJISIIOIINE KJIETKHU: JEHAPUTHBIC KJIeTKH, Makpodaru, B-mumdountel. DyHKIIMOHATBHBIE 0CO-
O0erHocTH. HeoOXoauMple U JOCTATOYHBIC YCIOBUS MPEACTaBICHUST aHTUTeHa. [IporeccuHr sk-
30I€HHBIX M DHIOTEHHBIX aHTHUTeHOB. Mexanm3Mm (opmupoBanus xomiuiekcoB Al I u AD 11
KJIacCOB ¢ mentujamMu. [IpocTpaHcTBeHHast CTPyKTypa KOMIUIEKca T-KJIETOUYHBIA penenTop —
AT mentun. Ctpoenne I'KI', 'eHbl 1 OCHOBBI pa3HOOOpa3usi aHTUTEHOB TMCTOCOBMECTUMOCTH.
['eneTndeckasi pecTpUKIMS MMMYHHOTO OTBeTa. ['€Hbl MMMYHOPEAKTBHHOCTH. EcTecTBEeHHBIC
Kuuiepsl. Pob B MIMMYHHOM OTBETE M OCOOEHHOCTH paclO3HaBaHMs Uy>KEPOJIHBIX KIeTok. Pe-
LENTOPbI €CTECTBEHHBIX KUJLIEPOB.

Penientopsl MMMYHOKOMIIETEHTHBIX KJIeTOK. Fc-penentopsr: tumnbl u pyakmuu. TLR- pe-
nentopsel. NOD1- u NOD2-cencopsl. [{utokunpl. OOmiasi XapakTepUCTHKA. PerynasTopsl ecte-
CTBEHHOT'0 MIMMYHUTETA. Perynsaropsl pocta, muddepeHIMpoBKH 1 akTHBAIK JuMdoruTos. Pe-
TyJATOPbl BOCHAIUTENBHBIX peakuuid. CTUMYIISTOPBI FeMo1o33a. Penentopsl HIMTOKMHUHOB. Tu-
bl U 0COOEHHOCTH CTPYKTYphl. CHCTEMBI KOMIUIEMEHTa. Poib B UMMYHHOM OTBETE, HOMCHKIIA-
Typa, KOMIOHEHThI. Kitaccuueckuil, anbTepHaTUBHBIN U JIEKTUHOBBIN MyTH akTHUBauuu. CBOMCT-
Ba KOMIIOHEHTOB cucTeMbl. JluTnueckuii komruiekc. HakTuBaTopsl cuctembl. AHAUIOTOKCH -
Hbl. AIbIOBAHThI U BaKLIUHBI.
4.00beM yueOHOil JTUCIUNIHHBI

Bunsr yue6HoI paboThI 3au. en. AK. 4Jac.
O01as TpyA10eMKOCTh JMCHUILIHHBI 110 Y4e0HOMY IJIAHY 6,0 216
KonTakTHasi padoTa — ay1uTOPHbIE 3aHATHS: 1,89 68
Jlexumu (Jlek)
[Tpaktuyeckue 3ansatus (I13) 1,89 68
CamocrositesbHas padora (CP): 4,11 148
- KypCOBO# MIPOEKT 411 147,80
Buabl koHTpOIS: 0,2

3a4eT ¢ O EeHKOoM -

KonTakTHas paﬁoTa — NPOMEKYTOYHAA aTTECTAllUA -

IHoaroroBka Kk 3K3aMeHy -

Bunael yue6HOM paboTh 3au. en. Actp. yac.
O0mas TpPyA0EMKOCTh JUCIHHIIIHHBI 110 Y4eOHOMY IVIAHY 6,0 162
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS: 1,89 o1
Jlexumn (Jlek)
[Tpaktuueckue 3anstus (I13) 1,89 51
CamocrositesbHas padora (CP): 4,11 111
- KYpCOBOHU TIPOEKT 4,11 110,85
KoHnTtakTHas camocTosTenbHas pabota 0,15
Buasbl koHTpOJIA:
3a4eT ¢ oneHKoi + +

KonTakTHas padoTa — mpoMe:KyTOYHAasi aTTecTalust -

IHoaroroBka Kk 3K3aMeHy -

Buner yue6HOM paboTh 3au. en. AK. gac.

O0mas TpyA0eMKOCTb JUCHHIIIMHBI 10 Y4eOHOMY IVIAHY 6,0 252
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AHHOTANUA y4eOHOH TucHUuIInHbI « KoMIulekcHas mepepadoTka OuomMaccehl
mukpooprauuzmon» (b1.B.JIB. 03.01)

1.Hear qucuumannbl "KoMriekcHas nepepaboTka OMomMacchl MEKPOOPTaHU3MOB' CBO-
€l 03HAKOMHTbH CTYJCHTOB C OCHOBAMH KOMIUIEKCHOW repepaboTki OMoMacchl MUKPOOPIaHU3-
MOB (JIpOCKei 1 0aKTepHil) ¢ UCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHYECKUX IPUEMOB U TO-
Jy4eHHUEM MPOAYKTOB JIMIUAHON, HYKICOTHIHOW M OEIKOBON MPUPOIBI, HAIICAIINX MPHUMEHE-
HUE B XMMHUYECKOH, MUIIEBON U MEIUIIMHCKON mpombliiuieHHOCTU. [Ipu 3TOM mpenmnonaraercs,
YTO CTYACHTHI MMEIOT (PYHJaMEHTAJIbHYIO MOATOTOBKY IO TEOPETHUYECKUM pa3/einaM XUMHH,
OnoxummM, oo1Iel OUONIOrUU U MUKPOOMOJIOTUH, OCHOBHBIM IIpOLIEcCaM U amrapaTam XUMUYe-
CKOM M OMOXMMHYECKOW TEXHOJIOTUM M UMEIOT MPEICTABICHHUS O COBPEMEHHOM COCTOSHUHM U
MEePCIEeKTUBAaX Pa3BUTHUSI OMOTEXHOJIIOIMU KaK HAlpaBiICHHs HAYYHON M MPAKTUYECKOM JesATENb-
HOCTH Y€JIOBEKA.

2.B pe3yabTare M3y4YeHUsl TUCUMILUIMHBI 00ydYalolIUiicsl MO MporpaMMe Marucrpa-
TYPbI J0JI5KeH: 061adamyb CAeNYIOIMMHA KOMIETEHIIUSIMHI: TOTOBHOCTBIO K IIJIAHUPOBAHUIO, Op-
TaHW3aIUu ¥ MPOBEJICHUI0 HAYYHO-HCCIIEA0BATEIHCKUX padoT B 00JaCTH OMOTEXHOJIOTHH, CIIO-
COOHOCTBIO MTPOBOAUTH KOPPEKTHYIO 00paOOTKY pe3ysbTaTOB SKCIIEPUMEHTOB U JielaTh 000CHO-
BaHHbIe 3aKatoueHus U BeIBOJbI (I1IK-1); ciocoOHOCTBIO MPOBOAUTH aHAIN3 HAYYHOH U TEXHUYE-
CKOl mH(pOpMaluu B 00J1aCTH OMOTEXHOJIOTHH M CMEXHBIX JUCLUUIUIMH C IeJIbI0 HAYYHOU, Ma-
TEHTHOW M MapKETHHIOBOW NOJJEPKKU IMPOBOAUMBIX (PyHIaMEHTaIbHBIX UCCIEIOBAHUN U TEX-
Honoruyeckux pazpadotok (IIK-2); cmocoOHOCThIO MPEACTaBIATh PE3yAbTAThl BBITOJIHEHHOM
paboThl B BUJIE HAYYHO-TEXHUUYECKUX OTUETOB, 0030pOB, HAYYHBIX JOKJIAJOB U IYOJUKALUN C
UCIIOJIb30BaHUEM COBPEMEHHBIX BO3MOXKHOCTEH MH(GOPMAIMOHHBIX TEXHOJIOTHHI U C y4ETOM Tpe-
OoBaHMI 1O 3amuTe UHTEIUIeKTyalnbHOU cobcTBeHHOCTH (I1IK-3); roToBHOCTBIO K OpraHu3anuy,
IUTAHUPOBAHHIO U YIPABICHUIO JNEHCTBYIOIIMMU OMOTEXHOJIOTUYECKUMH MPOIECCAaMH M MPOU3-
BojcTBOM (I1K-13); cocoOHOCTBIO MCHOIB30BATH THIOBBIE W Pa3padaThIBaTh HOBBIE METOJIBI
WHXCHEPHBIX PACUYE€TOB TEXHOJIOTUYECKUX MapaMeTpoB U 00OPYyIOBaHUS OMOTEXHOIOTUYECKUX
nipou3BoCcTB (ITK-14); crmocoOHOCTRIO OCYMECTBIATH AIPPEKTUBHYIO pabOTy CPEICTB KOHTPOJIS,
aBTOMATHU3AIMK ¥ aBTOMATU3UPOBAHHOTO YIPABJICHUS MPOU3BOACTBOM, XMMHKO-TEXHHUUYECKOTO,
OmoxuMHuueckoro u mMukpoouosorudeckoro KoHTpodisi (IIK-16); roTOBHOCTBIO K MPOBEIECHUIO
OIBITHO-NPOMBIIIIEHHOW OTPabOTKH TEXHOJOrMM W MaciutabupoBanuio mpoueccos (ITIK-17);
CIOCOOHOCTHIO K BHIPA0OTKE U HAYYHOMY OOOCHOBAHHIO CXEM ONTHUMATIbHOM KOMIUJICKCHOM aTTe-
ctauuu OuorexHosoruueckux npoaykroB (ITK-18); cnocoOHOCTRIO K aHAIM3Y MOKa3aTenen Tex-
HOJIOTMYECKOTO TPOIlecca Ha COOTBETCTBUE UCXOHBIM Hay4YHbIM pa3zpadotkam (ITK-19);
3namub: OCHOBHBIE NPUHIMIIBI OPraHU3aLUU OMOTEXHOJIOTHYECKOT0 MPOU3BOJICTBA, €r0 Uepap-
XUYECKYIO0 CTPYKTYPY, METOABI OLIEHKH 3(PPEKTUBHOCTH MPOU3BOJCTBA; MPUHLIUIIUAIBHYIO CXe-
My OMOTEXHOJIOTMYECKOTO MPOU3BOCTBA; SKOHOMHUUECKUE KPUTEPUH ONTHUMM3ALUU TPOU3BO/I-
CTBa; OCOOCHHOCTU MOJIEIMPOBAHUS, MACIITAOMPOBAHUS M ONTUMHU3ALUN OMOTEXHOJIOTHYECKUX
CXEM U IPOIIECCOB; OCHOBBI OMOTEXHOJIOIMH, OCHOBHBIE OMOOOBEKTHI U METOJIbI paOOTHI C HUMH;
OMOXMMHYECKHE, XUMUYECKHE U PU3NKO-XMMHUYECKHE MPOLIECCH] MPOTEKAIOIINE B OMOpeakTopax
U Ha CTaJUsAX MepepaboTKH, CBA3aHHBIX C BBIACICHHEM M OYMCTKOH IIEJIEeBOr0 MPOAYKTa; 3aKO-
HOMEpPHOCTH KMHETUKU POCTa MUKPOOPIaHU3MOB U 00pa30BaHMsI MPOIYKTOB METab0OIM3Ma; MO-
JIeN pocTa 1 00pa3oBaHus MPOYKTOB; METO/IbI KYJIbTUBUPOBAHMS.
Ymems: ocymiecTBIsATh KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB B a3pOOHBIX M aHAadPOOHBIX yCIIO-
BUAX B J1a00OpaTOpPUU; BbIIEIATh MPOAYKTHl META0OIU3MA U3 KYIbTYPaAIbHOM KUJIKOCTH U KJIETOK
IPOYLIEHTa METO/IaMH AKCTPAKILIUHU, OCAKCHHS, HOHHOTO OOMEHA U yIbTPaKOHLIEHTPUPOBAHMS;
OCYIIECTBIISITH KOHTPOJIb COJIEP>KAHUS LI€JIEBOTO KOMIIOHEHTA B MOIYIPOAYKTAX, MOJIydaeMbIX Ha
OTJENIBHBIX TEXHOJIOTUYECKUX CTaJMAX; NMPOBOAUTH O0OpabOTKY pe3ylbTaTOB M3MEPEHUM C uc-
M0JIb30BAHMEM IAKETOB MPHUKJIAIHBIX MPOTrPaMM; UCIOIb30BaTh CTAHAAPTHI U IPYre HOPMaTHUB-
HbI€ JIOKYMEHTHI IIPH OLIEHKE, KOHTPOJIE KayecTBa U CEPTU(PHUKAIMU ChIPbsS M MPOAYKIIMH; OTpe-
JeNIATh MapaMeTPhl ChIPbsl U MPOAYKIMH MPU UX CEPTU(PUKALNU; BHIOPATh PALIMOHAIBHYIO CXEMY
OMOTEXHOJOTMYECKOTO MPOU3BOJCTBA 33aHHOTO MPOAYKTA, OLIEHUBATh TEXHOJOTHMUYECKYIO (-
(EeKTUBHOCTH MPOU3BO/ICTBA.
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Braoems: MeToaMu OYUCTKHU U CTEPUIM3AIMH BO3AYyXa, KOHCTPYHMPOBAHUS U CTEPUIU3ALUU TTH-
TaTEJIbHBIX CPEll; METOAAMM IIPOBEAEHUS CTaHIAPTHBIX MCIIBITAHUNA IO ONPEAEICHUIO MoKa3aTe-
neil pU3UKO-XUMUYECKUX CBOMCTB ChIpbS U MPOAYKIMHU; METOJAMH TEXHHUYECKOTO KOHTPOJIS IO
COOJIIOJICHUIO TEXHOJIOTUYECKON IUCIMIUIMHBI B YCIOBHUSX JCHCTBYIOIIETO OMOTEXHOJIOTHYE-
CKOTO IMPOU3BOJICTBA; METOJaMH IJIAHUPOBAHUS, NMPOBEACHUS U 00pabOTKHM OMOTEXHOJIOrHYe-
CKHX 3KCIIEPUMEHTOB.

3.Kpartkoe conep:xanue JMCIHHUIIIHHbI

Beeoenue. CoBpeMEHHOE COCTOSIHUE M TEPCIEKTHUBBI Pa3BUTHSI KOMIUIEKCHOH mepepaboTKu
OHMOJIOTUYECKOTO CHIPbSI C MOJYUYEHUEM IMPOIYKTOB Pa3IUYHON (JUMHMIHOM, HYKJICOTUIHOM, yT-
JICBOAHON W OEJIKOBOI) MPHPOJBL. DKOHOMHYECKHE MPOOIEeMbl MUKPOOHOIOTUYECKUX IPOU3-
Bo/icTB. COBpEMEHHBIE MOAXO0/IbI K CO3AAHHUIO PECYPCO- U AHEprocOeperaronux TeXHOJIOTUN U
MaJIOOTXO/IHBIX ITPOU3BO/ICTB.

Mooyns 1. Ilepepadomka mukpoo6Hoil 6uomaccel ¢ nojayyeHuem npooyKmoe TUnuOHol npu-

POoOobL.

11 Ocnoebl mexnonozuu Kynomusupoeanus MuKpooOpZaHuImMo8 npooyueHmoe MUKpoo-
HbIx aunudoe. Kiaccudukanus JTUNHI0B MUKPOOPTaHU3MOB, XapaKTEPUCTUKA PA3IMYHBIX BHU-
OB OMOTEXHOJIOTMUYECKUX MPOAYKTOB JUMUAHON MPUPOIBI U 00NACTH UX MPAKTHYECKOTO MpPH-
MeHeHUs. OCHOBBI TEXHOJIOTUH KYJbTUBUPOBAHUS MUKPOOPTaHU3MOB-TIPOIyLIEHTOB MUKPOOHBIX
munuaoB. [Iponynents! nunuaoB (0akTepuu, POk, MUKPOCKOITMYECKHE TPUOBI, BOJOPOCIH).
OcoOeHHOCTH cOCTaBa MUTATENBHON Cpelbl ISl KyJbTUBUPOBAHMSI JIMIUA000PA3yIOMIUX JPOXK-
xKeil. YCIoBUS KyIbTUBHPOBAHUS JIUIHI000pa3yOIIUX APOXOKEH: BIUsHUE adpauuu, pH cpensl,
TEMIIepaTyphbl, cocTaBa cyocTpara. KynbTuBupoBaHHe ApOXOKEH Ha THApoNIH3aTax Topda u ape-
BecuHbl. KynbTUBHpOBaHHE APOXIKEH HA YrIIEBOJOPOJHBIX CyOcTpaTax. BriusHue Monekymsp-
HO-MacCOBOI'0 COCTaBa yIJIEBOJOPOJIOB B MUTATENIbHOM Cpe/ie Ha KaU€CTBEHHBIN COCTaB JIMIHUIOB
U UX BBIXOJI. PeXuMbI BhIpaIllMBaHUS IPOMKIKEH C BBICOKUM COJIEP)KAaHUEM Pa3IUYHbIX TPYII JIH-
nu10B. [IpuHIMNUanpHas TEXHOIOTHYECKask CXeMa rmepepaboTKi MUKpOOHOM OMOMAcCHI ¢ MoiTy-
YeHHEM MPOAYKTOB JUMHUAHON mpupoabl. TpeboBanus ans o6opyaoBaHusl, HoMelleHus (1iexa) u
K [IOITOTOBKE [I€PCOHAA [P MPOU3BO/ICTBE JIMITUIHBIX IPENapaTos.

12 Dkxcmpakyuonnoe evioenenue ouodxcupa. TeXHONIOTHUECKAs cXeMa OTIEICHUS DKC-
Tpakuuu 6uoxupa. [IpenBaputenbHas MoAroToBka Oromaccsl Jpoxokeid. OpraHndeckue pacTBo-
pUTENIH, UCHOJNb3yeMble IPU BBIJICIEHUHM MHUKPOOHOIO Hpa, UX pereHepanus. MHKpOOHBIH
OHOXKUP: BO3MOXKHOCTHU MEpepabOTKH C MMOJIYyYEHUEM TOBAPHBIX IPOAYKTOB.

13 Bwioenenue gpocgponunudos. ®ochonunuapl: 0coOOEHHOCTH PACTBOPUMOCTH B Opra-
HUYECKUM pacTBOPHUTENSIX. TexHojornueckas cxema BhieneHus (pochomunuaoB u3 Onoxupa.
Pereneparnus pacTBopUTeIen.

14 Ilonyuenue c60000nbIX Hcupnvix Kuciom. TexHOIOTMYECKas cXeMma IMOJyYEHHs
CBOOOAHBIX JKUPHBIX KUCIOT. KucnorHoe uncno. D¢pupnoe uncno. Moanoe uncio. Xapakrepu-
CTHKa U IPUMEHEHHE CBOOOHBIX KHUPHBIX KHCIIOT.

15 Ionyuenue mexnonozuueckoii cmasku. TexHoIornyeckas cxema IOJy4YEHHUsS TeX-
HOJIOTUYECKOM cMa3ku. Jle3oopanusi HEUTpaldbHOIO KUpA. XapaKTEpUCTUKAa U MPUMEHEHHE
TE€XHOJIOTMYECKON CMa3KH.

16. Ilonyuenue youxunona u spzocmepuna. Ilonmydenre OMOJIOTHYECKH aKTHBHBIX Be-
IIECTB: YOMXMHOHA U SProcTepuHa U3 OHOXKHpa.

Mooyns 2. Ilepepabomka 00e3)#cuUpeHn020 MUKPOOHO20 CbIPbA C NOTAYYEHUEM RPO-
O0YKM 08 HYK1e0OmuoOHOo npupoowl.

21. Texnonocus noayuenusn opoxciycesou PHK. Texuonmorumdeckas cxema MONy4eHUS
npoxokeBor PHK. Ilenounas u conmeBas skCTpakuusi. berkoBO-HYKIEUHOBBIN KOMILIEKC. [[pox-
xesas PHK, HykienHat HaTpusi: IpUMEHEHNE B MEAUIIMHE U IUILEBOM IPOMBIIIJIEHHOCTH.

2.2. Tuoponus nonunyKkneomuoos ¢ noayyenuem npooyKmoe mexHuuecko2o U RUuLeso-
20 HA3HAYeHUA U CYyOCMAaHYUIl 01 CUHMe3d 1eKapCmMEeHHbIX cpedcme. TexHOIorus omyyeHus
HYKJIe03u10B npu ruaposnze MukpoOHoit PHK. ®epmenrtarusubiit runponu3 PHK. I'maponus
PHK xumMuyecknumu areHTaMu.
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2.3. Boioenenue u nonyueHue oYUW{EHHBIX NPENAPAMO8 PUOOHYKIEO03UO08 U3 UOPOJIU-
3amoe PHK. TexHonorn4eckrue CXembl MOy4eHUsl T'yaHO3MHA, YPUJIUHA, a[IEHO3MHA U LIUTHANHA.

24. Ilonyuenue nankpeamuuecxkozo uopoauzama PHK TexHomornueckas cxema Ioiry-
YeHUs MTAaHKpeaTHYecKoro ruponu3ata apoxokeBoid PHK, obnactu npumenenusi.

25. Ilonyuenue azomucmulx 0CHO8AHUI (AOCHUHA U 2YAHUHA) HYKIEUHOGBIX KUCIOM
kucnomuvim 2uoponuzom PHK. Texnosnormdeckas cxemMa IOJYYEHUS a30TUCTBIX OCHOBAHMMA
(ameHuHa ¥ TyaHMHA) HYKJIEMHOBBIX KMCJIOT KMUCIOTHBIM ruapoiau3zoM PHK. [lonydyenue ryanuna
U D-pr0o3bl KHUCIOTHBIM THAPOIN30M ryaHnos3una. [lonydyenne nHoO3MHa Je3aMUHUPOBAHUEM aJie-
Ho3uHa. [lonydyenne 5'-aneHo3uadocdaron hochopunrpoBanueM aeHo3uHA GEPMEHTHBIMH CHC-
TEMaMU MUBHBIX JIPOKIKEH.

Mooynw 3. Ilepepadbomka OeHyKIeUHUIUPOBAHHOU MUKPOOHOU Ouomaccel ¢ noayue-
HUem npooyKmoe 0e1kK060i npupoosvt. Ocobennocmu KOMNIEKCHOU nepepadomku dakmepu-
a1bHOIl Ouomaccol.

3.1. Ocnoevl mexnonozuu nonyyenusn 6e1Kk06vix u3z0aamos. CoBpeMeHHOE TPOU3BOJICT-
BO BBICOKOOUHMIICHHBIX MPENapaToB Ha OCHOBE FUAPOJIN3a OEIKOBOTO ChIPbSI C MOJIYYEHHEM CMe-
CH AMUHOKOCJOT JUIsl MEAUIIHBI.

3.2. Ocobennocmu KOMnAEKCHOU nepepadomku 6akmepuanbHoil ouomaccol. TexHomno-
rUYecKas cxeMa KOMILJIEKCHOU rnepepaboTku 0akTepuaaibHONH OMOMACCHI.

4.00peM yueOHOM TUCHHMILINHBI

Bunasr yue6HoIi paboTh 3au. en. AK. Jac.
O01as Tpya10eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY IJIAHY 7,0 252
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,89 68
Jlexmu (Jlek) 0,47 17
[TpakTuueckue 3anstus (I13) 1,42 51
CamocrositesnsHas padora (CP): 4,11 148
CamocTosTeTbHOE U3YUYCHHE Pa3/IesIOB JUCITUTIIMHBI 4,11 148
Buabl koHTpOJIA:
3a4eér ¢ oneHkom - -
KonTakTHas padoTa — mpoMeKyTOYHAasi aTTecTalust 1 0,4
IMoaroroBka K IK3aMeHy 35,6

Bunael yue6HOM paboTh 3au. en. Actp. yac.
OO0mas TPyA0eMKOCTh JMCHHUILIMHBI 110 Y4eOHOMY IUIaHY 7,0 189
KonTakTHas padoTa — ayIMTOPHBbIC 3AaHATHS: 1,89 51
Jlexunn (Jlek) 0,47 12,75
[TpakTueckue 3anstus (I113) 1,42 38,25
CamocrositesnbHas padora (CP): 4,11 111
CamocTosITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIHHBI 4,11 111
Buasbl koHTpOIA:
3a4eér ¢ oueHkom - -
KoHTakTHasi padoTa — MpoMe:KyTOYHAsl aTTeCTAIUsI 1 0,3
IToaroroBka K 3K3aMeHy 26,7

AHHOTaus y4eOHoil JucumIuHbl «CTpyKTYpa U pyHKUMHU NEeNTHI0B U 0eJIKOB»

(B1.B.JIB. 03.02)

1.Heabo aucuunaunabl «CTpyKTypa U GYHKIMU TENTUAOB U O€N0B» SABISAIOTCS 00yue-
HUE CTYJEHTOB TEOPETUUYECKUM OCHOBAM M NMPAKTUYECKUM METOJaM COBPEMEHHOW XUMHH OeKa.
Kypc oxBarbeIBaeT NMpakTHUECKH BECh KOMIUIEKC BOIPOCOB, CBSI3aHHBIX CO CTPYKTYpHO- (DyHK-
[MOHAJIbHBIM M3y4€HHEM OETKOBO-TIETITUIHBIX BEIIECTB KaK BaKHEUIINX KOMIIOHEHTOB >KHUBOI
marepun. Ocoboe BHUMaHHE YJIEIeHO-OMOIOIMYECKOH PO M HOBEHIIMM METOJaM H3Yy4eHUs
CTpOEHHS MEeNnTH10-0eTKOBBIX BelecTB. Hapsaay ¢ onrcaHreM OCHOBHBIX METOJIOB ONpeAeIeHUS
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MEPBUYHOI CTPYKTYpHI B IPOrpaMMy Kypca BKJIIOUEHBI pa3fielibl, CBA3aHHbIE C U3YYEHHUEM MPO-
CTPaHCTBEHHOTO CTPOCHHMSI MENTUIOB M OeTKOoB. B OTHenpHBIX pas3ienax MpencTaBiIeHbl 00Iue
MPUHLIMIIBI TENTHIHOTO CUHTE3a. B mporpamme kypca oTpa’keHbl TaK)Ke COBpEMEHHbIE Hay4YHbIE

JOCTIDKEHUS B 00JIaCTH U3YyUYCHHS CTPYKTYPHI M (DYHKIMHA MENTHI0B U OEIIKOB.
2.

3. 2.B pe3yibTaTe H3yUYeHHs] JUCHUIIMHBLI 00yYAIOUIUIiCS MO MporpaMMe MarumcTt-
paTypsbl A0JKeH: oOnadams ciaenyromumu obmienpodeccrnonansubiMu (OIIK) n mpodeccuo-
HanbHbIMU (1K) KOMIETEeHIMAMHU: TOTOBHOCTHIO K IUIAHWPOBAHUIO, OPraHU3aLUU U IPOBEICHUIO
HAyYHO-UCCIIeIOBATENIbCKUX PadOT B 00JaCTH OMOTEXHOJIOTHUH, CIIOCOOHOCTHIO MPOBOAUTH KOP-
PEKTHYIO 00pabOTKy pe3yabTaTOB SKCIIEPUMEHTOB U JeNaTh 0OOCHOBAHHBIC 3aKIIFOUCHUS U BHI-
Bozbl (IIK-1); criocoOHOCTHIO MPOBOAWTH aHATU3 HAYYHOM M TEXHUYECKOW MHpOpmaiuu B 00-
JacTd OMOTEXHOJOTHH U CMEXHBIX JUCHHUIUIMH C LENbI0 HAYyYHOU, MAaTEHTHONW U MapKETUHTOBOM
HNOJIJEPKKHU TPOBOJUMBIX (PYHIAMEHTAIbHBIX HCCIEJOBAHUM M TEXHOJOTMYECKUX Pa3pabOTOK
(ITK-2); criocoOHOCTBIO MPEACTABIATh PE3YNIbTAThl BHIMOJIHEHHON paObOTHl B BHJIE HAYYHO- TEX-
HUYECKUX OTYETOB, 0030pPOB, HAYYHBIX JOKJIAJ0B U IMYOJIMKAIMHA C UCIOJIb30BaHUEM COBPEMEH-
HBIX BO3MOXXHOCTEH MH()OPMAIIMOHHBIX TEXHOJOTHHA M C y4eTOM TpeOOBaHUH MO 3aIIUTE UHTEI-
nekTyanbHOM coocTBeHHOCTH (ITK-3); roTOBHOCTBIO K OpraHu3aluy, IIIAaHUPOBAHUIO U yIIpaBJe-
HUIO JICHCTBYIOIIMMHU OMOTEXHOJIOTHYECKUMU TporieccamMu u mpou3BoacTBoM (I1K-13); coco6-
HOCTBIO UCIOJIB30BaTh TUIOBBIE U pa3pabaThiBaTh HOBBIE METOJAbl MHKEHEPHBIX PACUETOB TEX-
HOJIOTUYECKUX MMapaMeTPOB U 000pynoBaHus OnorexHojgornyeckux mnpousBoiacts (I1IK- 14); cno-
COOHOCTBIO OCYHIECTBIATH (D (PEKTUBHYIO pabOTy CpPeICTB KOHTPOJIS,, aBTOMATU3AIMK 1 aBTOMa-
TU3UPOBAHHOTO YIIPABJICHUS TPOU3BOICTBOM, XUMHKO- TEXHUYECKOTO, OMOXUMHUYECKOTO U MHUK-
pobuonornyeckoro KoHTposst (ITK-16); roToBHOCTBIO K MPOBEACHUIO OMBITHO-TPOMBIIUICHHOM
0TpabOTKH TEXHOIOTUU U MacmTabupoBanuio npoueccos (I1K-17); cnocoOHOCTBIO K BBIpaOOTKE
U HayYHOMY OOOCHOBAHHIO CXE€M ONTHUMAIIbHON KOMIUIEKCHOW aTTeCTalli OMOTEXHOJIOTUYECKUX
npoaykToB (ITK-18); cmocoGHOCTRIO K aHaNM3y MOKa3aTeeil TEXHOJIOTHYECKOro IMpolecca Ha
COOTBETCTBUE MCXOTHBIM Hay4HbIM pa3zpadoTkam (ITK-19);
3namu: xnaccuukanuio O6EIKOB; CTpOeHNE U (PYHKIMHU OETKOB Pa3IMYHBIX KIACCOB; OMOXHMHU-
YEeCKUe NMPUHIUIBI 00pa30BaHMsI IEPBUYHOM, BTOPUYHON, TPETUYHON U YETBEPTUUHOMN CTPYKTY-
PBI OEIKOBBIX MOJIEKY.

Ymems: ocymiecTBIST, aMUHOKUCIOTHBIM aHaJU3 OEJKOB; OCYIIECTBISATh XMMHUYECKYI0 MOJIU-
¢dukamuio OenKoB.

Braoemyw: meronom TBepAo(]a3zHOro CHMHTE3a MENTHAOB; METOJAMH 3alUThl (PYHKIIMOHAIBHBIX
rpymni GeIKOBBIX MOJIEKYJI; COBPEMEHHBIMU METOAAMHU U3YUEHUS CTPYKTYPbI U (YHKIIUU OEIKOB
Y TIENTHU]IOB.

4. KpaTtkoe conep:kaHue AU CHHUIIINHBI

Beeoenue. OcHOBHBIE 3Tanbl Pa3BUTHS 3HAHUM O CTPYKTYype U (QYHKUIMSIX MENTHIOB U OEIIKOB.
Onpenenenus 00bEKTOB U METOAOB U3yueHus. CBs3b npeamera ~CTpykTypa U (QyHKIMM MENTH-
J0B U 6enkoBl ¢ qpyruMu TUCHUILIMHAMM.

Mooynw 1. Amunokucnomet. Ilenmuowl. benku.

1.1. AMUHOKHMCI0TBI. XMMUYECKOE CTPOCHUE, ONTHYECKAss U30MEpHsl, XUMHUUECKUE U (PU3UKO-
XUMHUYECKHE CBOMCTBa. Peakiiuy aMUHOTPYIII, peakiMi KapOOKCUIIBHBIX TPYIII, PEAKIHH C OJ-
HOBPEMEHHBIM YYaCTHEM aMHHO- U KapOOKCHIBHOU Tpymi. MeToabl 3alIuThl TPYII TPU XUMH-
YECKUX CHMHTe3aX. MeTo/Ibl KaYeCTBEHHOI'O M KOJIMYECTBEHHOT'O CIeU(UYECKOro U Hecreudu-
YEeCKOT0 aHajIM3a aMHHOKHMCIOT. MeToJbl MOJdy4YeHus: (XuMHuecKue, (hepMeHTaTUBHbIE U OHO-
TEXHOJIOTHYECKUE (MUKPOOHUOIOTHYECKUE)) U pa3IelIeHUsI aMUHOKHCIIOT.

1.2. IlenTuabl. XUMUYECKOE CTPOEHHE U MPOCTPAHCTBEHHAs] OpraHU3alys NEeNTHIOB, XapaKTe-
PUCTHKU MENTUIHOM CBSI3U. XMUMHUYECKHE CBOWCTBA MENTUA0B. XUMUYECKUN CHHTE3 MENTHUIIOB,
METO/bI 3aIUThl AMHUHO- U KapOOKCHIIBHBIX rpymi. depMeHTaTUBHBIA 1 MUKPOOHOJIOTMUECKHM
(B TOM YHCIIe C HUCIIOJIb30BAHUEM T€HETHUECKU MOAU(PHUIIMPOBAHHBIX IMITAMMOB MUKPOOPTaHU3-
MOB) CHHTE3 NENTUI0B. MeTO/bI BBIIEIEHMS], OYMCTKH M aHaJIM3a NEeNTUA0B. MeToapl onpenene-
HUSI aMMHOKHCJIOTHOM MOcCieoBaTeabHOCTH nenTtuaoB. [Ipupoansie nentuabl: Ouonoruyeckas
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poJb B KJIeTKe U opranusme. [lenTuapl — perynsaropbl OMOXMMHUYECKUX MPOLECCOB, MENTHIbI —
HEHpOMeIaTophl, HENTUABI C 3aAUTHON (QYHKIIMEH, e THIHbIE AHTHOMOTHKY.

1.3. Beakn. Knaccudukarus 6emkoB. XUMHUECKOE CTPOCHHE W MPOCTPAHCTBEHHAs] OpPTraHM3a-
IUs: TIepBUYHAs, BTOPHYHAs, TPETUYHAs W YETBEPTUYHAs CTPYKTYphl OelKOB. Buabl HekoBa-
JIEHTHBIX B3aUMOJCHCTBUI U MX BKJIaJ B MOJI€pPKaHUE CTPYKTYphl MOJIeKyJIbl Oeska. JleHarypa-
Usl ¥ peHarypamusi 0enkoB. XUMHUYECKHUE M (PU3UKO-XUMUYECKUE CBOWMCTBA OEIKOB. MeTobl
BbIJICJIEHUS] O€JIKOB U3 MPUPOAHBIX OOBEKTOB, OUUCTKM U KAYECTBEHHOI'O M KOJIMYECTBEHHOI'O
ananmu3a. [lomydyeHne GenkoB, B TOM YMCIIE XUMEPHBIX, C UCIIOIBb30BAaHUEM METOJIOB OETIKOBON U
IFeHETUYECKOM MHXKEeHEepUHU. MeToibl UCCIIeI0BAaHUS CTPOSHUS U MPOCTPAHCTBEHHON CTPYKTYpPHI
0€NIKOB, METO/IbI OINPEAEICHHUS KOHIIEBBIX aMUHOKHCIOT U METOAbl CeKBeHHpoBaHUs. DyHKIUU
0€eIKOB, pOJIb AMMHOKHUCIOTHOM MOCIIE10BAaTEIbHOCTH U POJIb MPOCTPAHCTBEHHON OpraHU3aluu
B oOecriedeHUn (QYHKIUU MOJIEKYJbl Oenka. [Ipumepsl OenKoB pa3iu4HON MPOCTPAHCTBEHHOU
OpraHu3alUK U Pa3INYHBIX OMOJOTHUECKUX (DYHKIIHH.

Mooyns 2. Cnoscnvie 6enku. Xumuueckas moougpukayusa oenkos. buonozuueckasn ponv oen-
K08 U nenmuooe.

2.1. Caoxuble O0enku. [ToHATUS MPOTEHUHBI, TPOTEUIBI, amoOeIOK U XOJI00eNoK, KodakTop,
npocrerudeckas rpynna. Knaccupukanus cinoxxHsix 0es1koB. XpoMonpoTenHsl. ['eMonpoTenssl,
XMMHUYECKOE CTPOCHHE TeMOIJIo0MHa, MUOTIIOOMHA. AHOMAJIbHBIE F€MOIIOOMHBL. [ JIMKONPOTENHBI:
XMMHYECKOEe CTpOeHHE, Orosornueckas poib. PocdonpoTerHpl: XUMUIECKOE CTPOeHUE, OHOJIOTH-
yecKas poJib.

2.2. Xumuueckass Moaupukanus 0eJKoB. 3a1a4y, peliaeMble ¢ MOMOIIbI0 XMMUYECKOH MO-
mudukanmuu. Crenududeckas Moandukanus anb(a- v AMCUIOH-AMUHOTPYII B KapOOKCHIBHBIX
rpynin B Oenkax. Moaudukanus OCTaTKOB T'MCTHIMHA, METHOHUHA, TUPO3UHA, TpunTodaHa U
mucrenHa. budyHkimonaneHbIe peareHTh. BBenenue ¢uryopecueHTHBIX, CIMHOBBIX U (doToad-
¢uHHBIX MeTOK. MeTonbl MAeHTHU(PUKALUU MOAU(UIMPOBAHHBIX aMHUHOKHUCIOTHBIX OCTAaTKOB.
buocnenmduyaeckas Mmoaudukanus 6eIKOB.

2.3. HocrTrpancasiumonHasi Moaudukanus OenkoB. HedepmeHTaTuBHAs MOCTTPAHCISILIMOH-
Hast Moauukanus. DepMeHTaTHBHAS TOCTTPAHCISIUOHHAS MOAM(DUKAIUS C paclleTuieHHEM
nojaunentuaHo nenu. KoBaneHTHas MOCTTpAaHCIALMOHHAs MoIUGUKALMs aidbpa-aMUHO- U
anb(a-KapOOKCWIbHBIX Ipynin. MeTwinpoBaHue, THIPOKCUIMPOBAHUE, BBEACHNUE JOMOJIHUTENb-
HOW KapOOKCWIBHOM Tpymnnbl, (hochopunrpoBanue, riaukosuaupoBanue, AJID- pubdo3minposa-
HUE, IPEHWINPOBaHUE, CyIb(paTHpOBaHNE U YOUKBUTHHUINpPOBaHUE OenkoB. Bpems xu3nu Oen-
KOB B KJIETKE, rumnore3a Bapmasckoro.

2.4. buojoruyeckasi pojb 0eJkoB u nmenTuaoB. OepmMeHTH. benkn-ropMOHBI: HHCYIUH, TOP-
MOH pocTa. MexaHu3M JAeUCTBUsS OEIKOBBIX TOPMOHOB. AJIEHWJIATIUKIAa3HAs CUCTeMa. 3aluT-
Hble OENKM: UMMYHOITIOOYJIMHBI, CUCTEMa KOMIUIEMEHTA, MEINAaTOpbl MMMYHHOI'O OTBeTa (MH-
TepdepoHbl, IUTOKUHBI). besku cucteMbl romeocTasa. JIBUrateabHble OSNKH: aKTOMHO3UHOBBIH
KOMIUIEKC, OeKU OaKkTepuaibHOM CHUCTEMBbl MOABUKHOCTH. CTPpYKTYpHBIC OCJKHU: KOJIIareH, Ke-
patuH, GpUOpPOUH, IIUTOCKENIeTHbIE OeKu. PerientopHble OeIKU: 3pUTeNbHBINA POAOICHH, alleTHII-
XOJIMHOBBIM pElenTop MOCTCHMHANTHUYeCKUX MeMOpaH. PerynstopHble Oenku. TpaHcrmopTHbIE
6enku: AT®a3bl, IUTOXPOM C, T€MOIJIOOMH, CHIBOPOTOYHBIN adbOyMHH. Benkn-TOKCHHBI MUK-
POOHOTO M PACTUTENBLHOTO IMPOMCXOKICHHS: 300TOKCHHBI, OEIKOBO-TNIETUIHBIE AaHTUOUOTHKH,
nedeHcuHbl. 3anacHble OeNKU: Ka3enH, OBaIbOyMUH, (heppuTHH.

5.00beM yueOHOM TUCHHILINHBI

Bunel yue6HoM paboThI 3au. en. AK. Jac.

O0mas TpPyA0eMKOCTh JMCIHHIIIMHBI 110 Y4eOHOMY IUIAHY 7,0 252
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,89 68
Jlexmm (Jlek) 0,47 17
[TpakTueckue 3anstus (I13) 1,42 51
CamocrositensHas padora (CP): 4,11 148
CaMoCTOATEIbHOE N3YUYEHHUE PA3AEIOB IUCHUIIIMHbI 4,11 148
Buasbl koHTpOIA:
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3a4eér ¢ oueHkoM - -
KonTakTHas padoTa — mpoMe:KyTOYHAasi aTTecTalusl 1 0,4
IloaroroBka K 3K3aMeHy 35,6
Bunbr yueOHOM paboThl 3au. e. AcTtp. yac.
O01mas Tpya10eMKOCTh JHCHUILIHHBI M0 Y4e0HOMY IJIAHY 7,0 189
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,89 o1
Jlexuum (Jlek) 0,47 12,75
[Tpaktrueckue 3ausatus (I13) 1,42 38,25
CamocrositeasHas padora (CP): 4,11 111
CaMocCTOsATeIbHOE U3YUYCHHE PA3ICIOB JUCITUTIIMHBI 4,11 111
Buasbl koHTpOJIA:
3a4eéT ¢ OLeHKOM - -
KonrakTHasi pa6oTa — NpoMeKyTOYHAs aTTecTalus 0,3
IoaroroBka K 3K3aMeHy 1 26,7

4.4.4. TIpakTUKHU, B TOM YHCJIe HAYYHO-UccIeA0BaTelbcKas padora (HUP)
AHHOTaNus padoyeil MPporpaMMbl JMCHHUIJIMHBI «Y4eOHAs MPAKTHKA: MPAKTUKA MO0 MO-

JIy4eHHIO ePBUYHBIX NPo¢ecCHOHAIBHBIX YMeHHuii 1 HaBbIKoB» (52.B.01(Y))

1 Hesab y4e0HOI MPAKTHKH — MOJYYCHHUE O0YJArOIIMUMCS MEPBUYHBIX MPO(HECCHOHAIb-
HBbIX YMEHUH M HaBBIKOB IyTEM CAMOCTOSITEILHOI'O TBOPUYECKOT'O BBINOJIHEHUS 3aj]ad, IOCTaB-
JICHHBIX TPOTPAMMOM MPAKTUKH.

2 B pe3yabrare M3ydyeHusi JMCHUILNIMHBI O0ydaloummiics Mo nmporpaMme Marmcrpa-
TYPbI AOJIKeH: o61adams crnepyromuMu npodeccuoHanbHbiMu (I1K) KommereHIusIMHA: TOTOB-
HOCTBIO K IUIAHUPOBAHMIO, OPraHU3alMU U IPOBEAECHUIO HAYyYHO-HCCIEN0BATENbCKUX PabOT B
o0acT GMOTEXHOJIOTHH, CIIOCOOHOCTHIO MTPOBOIUTH KOPPEKTHYIO 00pabOTKY pe3ysIbTaTOB JKC-
NEPUMEHTOB U JieJaTh 000CHOBaHHbIE 3aKitoueHus U BoiBOAbI (IIK-1); cnocoOHOCTE POBOANUTH
aHaJIN3 HAYYHOW M TEXHWYECKOH MH(pOpMaIMK B 00JaCTH OMOTEXHOIOTUU M CMEKHBIX JHCIUII-
JIMH C 1IeJIbI0 HayYHOU, MaTeHTHOW M MapKEeTUHIOBOM MOJAEPKKH MPOBOJUMBIX (yHAaMEHTalb-
HBIX MCCIICIOBAaHUN W TexHoJornueckux pa3padotok (ITK-2); crmocoOHOCTRIO MPENCTaBIsATh pe-
3yJIbTaThl BHIMOJIHEHHON pabOThl B BUJE HAYYHO-TEXHUYECKHX OTYETOB, 0030pOB, HAYUHBIX JOK-
JaJI0B U MyOJIMKAIMA C UCTIOIh30BAHUEM COBPEMEHHBIX BO3MOXKHOCTEH MH()OPMAIIMOHHBIX TE€X-
HOJIOTHH U ¢ yuyeToM TpeOOoBaHUil Mo 3ammre uHTeeKTyanbHoi coocTBeHHocTH (I1K-3); roTos-
HOCTBIO K TIPOCKTUPOBAHUIO OIBITHBIX, OTBITHO-TIPOMBINUIEHHBIX W MPOMBIIIICHHBIX YCT HOBOK
6uotexHonornyeckoro mpousBojactsa (I1K-4); cnocoOHOCTBIO OCYIIECTBIATH TEXHOJOTHUECKUI
pacuer o0OpynOBaHMSA, BHIOOP CTaHIAPTHOTO M MPOEKTUPOBAHWE HECTAHIAPTHOTO 000pyIOBa-
Hus (I1K-5); cnocoGHOCTBIO K pa3paboTke mpoekTHOM pokymenTauuu (I1K-6); roToBHOCTBIO K
OpraHu3aIyi PadOThl KOJUIEKTHBA HCIIONHUTEICH, IPHHITHIO HCIIOIHUTEIHCKUX PEIIeHUH B yC-
JIOBUSIX CIIEKTpa MHEHUH, olpenieneHuto nopsaka BeinoaHeHus pador (I1K-7); cnocoOHOCTRIO K
MPOBEICHUIO TEXHUKO-I)KOHOMHYECKOTO aHaMW3a IPOW3BOJICTBA M COCTABICHHIO TEXHHKO-
skoHOMHUecKor gokymeHTauu (I1K-8); roToBHOCTBIO MCIIONB30BaTh OCHOBHBIE MPUHIIMIIBI Op-
raHU3aIu MeTpoJiornaeckoro obecrneuenus npou3BoacTsa (I1K-9); cmocobHOCTRIO K pa3padboT-
K€ CUCTEMbl MEHE/DKMEHTa KauecTBAa OMOTEXHOJIOIMYECKON MPOAYKIIMH B COOTBETCTBUHU C Tpebo-
BaHUSMU POCCUICKUX U MeXAyHapoAHbIX craHaapToB kadecTBa (I1IK-10); cnocobHocThIO 00ec-
NeYMBaTh TEXHOJOTUYECKYIO JUCIUIUIUHY, CAHUTAPHO-TMTHEHUYECKHH PEXUM padoThl Mpej-
NPUATHUS, COJIEPKAHUE TEXHOJIOTHYECKOT0 000PYI0BaHUS B HAJISKAIIEM TEXHHYECKOM COCTOS-
HuH (I1K-11); crtocoOHOCTBIO MIaHUPOBATH M MPOBOAUTH MEPONPHUATHS 110 00ECIICUEHUIO TEXHHU-
K1 0€30MacHOCTH Ha MPOM3BOJICTBE, 0 MOHUTOPHHTY U 3amuTe okpyxatomiei cpeapt (ITK-12);
TOTOBHOCTBIO K OPraHM3alliy, IUIAHUPOBAHUIO M YIPABICHHUIO JACHCTBYIOIIMMH OHOTEXHOJIOTH-
yeckuMH mporieccamMu U mpousBojacTBoM (I1K-13); cmocoOHOCThIO MCIOJIB30BAaTh THUIOBBIE U
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pa3palaThIBaTh HOBbIE METO/bI MHKEHEPHBIX PACU€TOB TEXHOJOTHUYECKUX MapaMeTpoB U 000py-
noBaHusi OmorexHomorudecknx mpousBoAcTB (I1IK-14); roTroBHOCThIO oOecrieunBaTh CTAOHIIb-
HOCTh TTOKa3aTeJIe MPOM3BOJCTBA M KadecTBa Bbimyckaemoil mpoaykuuu (I1K- 15); cmoco6Ho-
CTBIO OCYLIECTBIATH 3((PeKTUBHYIO pabOTy CPEACTB KOHTPOJIS, aBTOMAaTH3AIlMM U aBTOMAaTH3U-
POBAHHOTO YIPABJICHUS MPOU3BOJCTBOM, XMMHKO-TEXHHMUYECKOTO, OMOXMMHUYECKOTO U MHUKpPO-
ouonoruueckoro KoHTposs (IIK-16); TOTOBHOCTBIO K MPOBEAECHUIO ONBITHO-IIPOMBIIIJIEHHON OT-
paboOTKH TeXHOJIOTMH U MaciTabupoBanuto nporeccoB (I1K-17); cmocoOHOCTRIO K BRIpAaOOTKE U
HAayYHOMY OOOCHOBAHHUIO CXEM ONTHMAIBbHOM KOMIUIEKCHOW aTTeCTalud OMOTEXHOJIOTHYECKUX
nponykToB (ITK-18); cmocoOHOCTRIO K aHAIM3Y IMOKa3aTeleil TEXHOJIOTHYECKOTO Ipoiecca Ha
COOTBETCTBUE MCXOJIHBIM Hay4dHbIM pazpaborkam (I1K-19); roToBHOCTBIO K TpOBeNEHUIO y4ued-
HBIX 3aHATHI: CEMHHApPOB, MPAKTUYCCKUX 3aHATUN U JJabopaTopHbIX npaktukymoB (I1K-20); ro-
TOBHOCTBIO K MOJTOTOBKE y4eOHBIX U yuyeOHO-MeToauueckux marepuanoB (ITK-21); cnocoGHO-
CTBIO OCBAaMBaTh M MUCIIOJIb30BATh COBpEMEHHbBIE 00pa3oBaTebHbie TexHomoruu (ITK-22).

3namy: TOPSAAOK OpPraHM3ALMH, IUIAHUPOBAHUS, TPOBEACHHS M OO0ECHeueHUs Hay4dHO-
HCCJIEIOBATEIbCKUX Pa0OT C HCIOIb30BAaHMEM COBPEMEHHBIX TEXHOJIOTHI; MOPSIIOK OpraHu3a-

LI1H, IIJIAHWPOBAHUs, IPOBEACHUS U o0ecrieueHHst 00pa3oBaTeIbHOMN AEATEIBHOCTH IO MPOQUITIO
M3y4aeMO# porpaMMbl MarucTpaTypsl.

Ymemou: ocymiecTBIsATh MOMCK, 00paOOTKY M aHalIM3 Hay4yHO-TEXHHYECKOH HH(OpManuu o
npodWIo NpoiiIeHHONW NPaKTUKK, B TOM YHUCIIe C IpUMEHeHUeM Internet-TeXHOIOTHI; HUCHOIb-
30BaTh COBPEMEHHBIE MPUOOPHI U METOAMKHU MO MPO(UII0 IPOrpaMMbl MarucTpaTypbl, OpraHu-
30BBIBATh IIPOBEICHUE 3KCIIEPUMEHTOB U UCHBITAaHUM, IPOBOJUTH UX OOpPaOOTKY M aHAIM3UPO-
BaTh WX PE3YJIbTAThI; BHIOIHATH MEAarornieckie QyHKINU, TPOBOAUTH MPAKTHYECKHE U Jabo-
paTopHBbIE 3aHATH CO CTYACHUYECKON ayUTOpUel 110 BBIOpaHHOMY HalpaBJIEHUIO OATOTOBKU.
Bnademwb: cniocOOHOCTBIO U TOTOBHOCTBIO K HCCIIE0BATEIbCKONW NESATEIBHOCTH MO MPOGHUIII0
M3Yy4aeMOll MporpaMMbl MarucTpaTypbl; METOJOJOTMYECKUMU M10IX0/1aMU K OpraHU3alluy Hay4-
HO-HUCCIIEI0BAaTEIbCKOH M 00pa3oBaTelbHON JEATEIbHOCTH; CIIOCOOHOCTBIO Ha INPAaKTHKE HC-
M0JIb30BATh YMEHUS M HABBIKM B OPTraHU3alMU HAYYHO-HCCIIEI0BATENBCKUX U MPOCKTHBIX PadoT;
HABbIKAMU BBICTYIUICHUH epe]] yueOHOM ayAuTOpueH.

3. Kpartkoe conep:xanue JMCHHIIIHHbI

Moayas 1. Beenenue — nenu u 3anauu yuyeOHOM mpakTuku. OpraHu3alMOHHO-METOAMYECKHUE
MEPOIPUSITHSL.

Moay.b 2. 3HaKOMCTBO C OpraHM3anueil Hay4HO-HCCIIeA0BaTeNbCKOM U 00pa3oBaTeIbHOMN A€ATENb-
HocTU. [IpuHIINIIBI, TEXHONOTHH, (POPMBI M METO/BI OPTaHU3AIMHM Hay4YHO-

UCCIIEI0BATEIbCKON JeSITeNbHOCTH Ha PUMEpE OpraHu3alMyi HayqyHoH paboTsl Kadeaps! (mpo-
Os1eMHOI1 TabopaTtopuu, HaydyHoU rpynmsl). [IpuHIKIIBL, TEXHOIOTHH, (POPMBI U METOBI 00yUe-
HUS CTYJICHTOB Ha IPUMEpPE OpraHu3aluK yueOHoil paboThl Kadeapbl.

Mopnyas 3. Beinonnenue unauBUAyalibHOT0 3a1anus. Coop, 00paboTka U cucteMaTu3aius uH-
dopmanronHoro marepuana. OpopmieHue otueta. JInunoe yqactue o0yyaromerocsi B BbIION-
HEHUU HAay4YHO-UCCJIE0BATEIbCKON paboThl Kadeaphl.

4. O0beM yueOHOM TUCHHMIIINHBI

Buast yueOHO# paboThI O0nem
B 3auerHbBIX ean- B akanewm.
HHUIIaX Yacax
OO0masi Tpy10eMKOCTh JUCIHUIIJIUHBI 10 Y4eOHOMY 6,0 216
IUIAHY
AyAUTOpPHBIE 3aHATHS: - -
CamocrositenbHas padora (CP): 6,0 216
NuauBuayaibHOE 3a/1aHHE 1,0 36
CamocTosiTeTbHOE OCBOCHHE 3HAHUM, YMEHHUI 1 HABBI- 5,0 180
KOB TI0 NPOTpaMMe y4eOHOM MPaKTUKU
Buja uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 3adeT ¢ OLEHKOM
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Bunbr yue6HOM paboThI O6Bem
B 3auerHbIx equ- B actp.
HHUILAX Yacax

O01mas TpyA10eMKOCTh IUCHUILIHHBI 110 Y4eO0HOMY 6,0 162
IUIaHY
AyauTOpHbIE 3aHATHS: - -
CamocrositenbHas padora (CP): 6,0 162
NHauBuayapHOE 3a/1aHKE 1,0 27
CamocTosiTeTbHOE OCBOCHHE 3HAHUM, YMEHHUM 1 HABBI- 5,0 135
KOB TI0 MPOTpaMMe Y4eOHOM MPaKTUKU
Bua uTOoroBoro KOHTpoOJIA: 3a4eT / IK3aMeH 3a4er ¢ OLEHKOI

AHHOTanus padoueil nporpammsl aucuunanHbl «[Ipon3soacreennast npaxkruka: HUP»
(b2.B.02(H))

]..I_Ie.]'lblO AUCHUIIJIMHBI SABJIACTCA: OBJIAACHHUEC HAYYHBIM MCTOAOM IIO3HAHUA, BblpaGOTKa
HaBBIKOB HHaHOMCpHOﬁ cHUCTEMaTUUeCKOM pa6OTBI, PpaCcIIupCHUC HpO(l)CCCI/IOHaHBHOl"O Kpyroso-
pa, pas3BUTUC HMHTECPECA K HCCIIeI0BaTEIbCKOM pa60Te, OCBOCHHEC COBPEMCHHBLIX MCTOJ0B 3KC-
MNCPUMCHTAJIbHBIX I/ICCJ'IeI[OBaHI/Iﬁ B 00J1aCTH OMOTEXHOIOTHH.

3aﬂaq1/1 AUCHUIITIMHBL: U3Yy4YCHHUEC OCHOB HNPHUKIIAJAHBIX HAYYHBIX HCCJIGI[OBaHI/IfI; 3HaAaKOMCTBO
CO CHeL[I/I(bHKOﬁ HAay4YHBIX I/ICCHG,I[OBaHI/Iﬁ B 00J1aCTH OMOTEXHOJIOTHH.

2. B pe3yiabraTe M3ydeHUsl AUCUMIIMHBLI 00y4alOUIUiicsl MO MporpamMMe Marucrpa-
TYpPbI J0JKeH: oOnadams cienyomumMu npodeccruonanbabiMu (1K) xomneTeHuusiMu: roToB-
HOCTHIO K IUIAHMPOBAHUIO, OpPraHU3alliy U MPOBEACHUIO HAYYHO-UCCIIEOBATEIbCKUX PadOT B
o0nacT OMOTEXHOJOTUH, CIIOCOOHOCTHIO MPOBOJIUTH KOPPEKTHYIO OOpabOTKYy pe3yltobTaToB
AKCIIEPUMEHTOB U JieaTh 000CHOBaHHBIE 3akitoueHus U BoIBOJbI (I1K-1); cmocobHoCcTh MpoBo-
IUTh aHAIU3 HAyYHOW M TEXHUYECKOW HHQOpMAIMH B 0OJACTH OMOTEXHOJOTMH M CMEKHBIX
JVCIUTUIMH C LENbI0 HAyYHOH, MMAaTEHTHON W MapKEeTUHTOBOW MOAJIEP’KKU MPOBOJAMMEIX (yHIa-
MEHTaJIbHBIX MCCIEIOBAHUN U TexHOoNorndeckux paspadorok (I1K-2); cnocoOHOCTBIO mpeicTaB-
JSTh Pe3yNbTaThl BHINOJHEHHOW paOOThl B BU/I€ HAyYHO-TEXHUYECKHX OTYETOB, 0030pOB, Hayy-
HBIX JOKJIaJI0B U MyOJIMKALUi ¢ UCIIOJIb30BAaHUEM COBPEMEHHBIX BO3MOXKHOCTEH MH(pOpMAaIHOH-
HBIX TEXHOJIOTUH U C Y4€TOM TpeOOBaHMI IO 3aIIUTE MHTEIJIeKTyaabHOU coOcTtBeHHocTH (ITK-
3); TOTOBHOCTBIO K MPOEKTUPOBAHUIO OMBITHBIX, ONBITHO-NIPOMBIIUIEHHBIX U MPOMBIIIIEHHBIX
YCTaHOBOK OMoTexHonornyeckoro npousBoactsa (I1K-4); cnocoOHOCTHIO OCYIIECTBISATH TEXHO-
JIOTMYECKUI pacdyeT 000pynoBaHMs, BHIOOP CTaHAAPTHOIO U MPOEKTUPOBAHHE HECTaHIAAPTHOTO
obopynoBanus (I1K-5); cmocoOHOCTEIO K pa3zpaboTke mpoekTHoM gokymenTtanuu (I1K-6); rotos-
HOCTBIO K OpraHu3aiy paboThl KOJJIEKTHBA HCIIOJHUTENEH, MPUHITHIO UCIIOTHUTEIbCKUX pe-
IIEHUHN B YCIIOBUSIX CIIEKTpAa MHEHHH, ONpeAesieHnio opsika BeinonHenus padot (I1K-7); cro-
COOHOCTBIO K MPOBEJIEHUIO TEXHUKO-PKOHOMHUYECKOI'0 aHajiM3a MPOU3BOJACTBA M COCTABJICHUIO
TEXHUKO-3KOHOMHYecKO fokyMeHTanuu (I1K-8); roTOBHOCTBIO HCIIOJIB30BATh OHOBHBIE MPUH-
UMbl OpraHu3alliu MeTposiorndyeckoro odecneuenus npouspojactsa (I1K-9); cnocobHOCTBIO K
pa3paboTKe CUCTEMBI MEHEI)KMEHTA KauecTBa OMOTEXHOJIOTHYECKON MPOTYKIIMH B COOTBETCTBUH
¢ TpeOOBaHUAMHU POCCUMCKUX M MEXIyHapoAHbIX cTaHaapToB kauectBa (I1K-10); cmocobHOCTBIO
o0OecrieunBaTh TEXHOJOTHYECKYI0 TUCIUIUIMHY, CaHUTAapHO-TUTMEHUYECKUH pEeXUM paboThI
NPEINPUATHS, COEpPKaHNE TEXHOJIOIMYECKOT0 000pyI0BaHHS B HA/IJIEKAIIEM TEXHUYECKOM CO-
crosauu (I1IK-11); cmocoGHOCTHIO MIaHUPOBATH U MPOBOAUTH MEPOIPHUSITHUS MO 0OECTIEUYECHUIO
TEXHUKHA O€30MacHOCTU Ha INPOU3BOJICTBE, [0 MOHUTOPHHTY M 3alllUTE OKPYXarolel cpesl
(ITK-12); roToBHOCTBIO K OpPraHM3alli, IMJIAHUPOBAHUIO U YIPABJICHUIO JEHCTBYIOIIUMU OHO-
TEXHOJIOTHYEeCKUMU Tipolieccamu U npousBoacTBoM (IIK-13); cmocoGHOCTIO UCTIONB30BaTh TH-
MOBBIE U pa3pabaThIBaTh HOBbIE METOJIbl HHKEHEPHBIX PACYETOB TEXHOJIOIMUECKUX MMapaMeTPOB
u obopynoBanus OuorexHomornyeckux mpou3BoActs (I1K-14); roroBHOCTHIO 0OecrieunBaTh cTa-
OMIBHOCTH TIOKA3aTeliel MPOM3BOJICTBA M KauecTBa Beimyckaemont mpoxaykimu (I1K-15); coco6-
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HOCTBIO OCYIIECTBIISITh 3(PPEeKTUBHYIO pabOTy CPEACTB KOHTPOJIS, aBTOMATHU3allM1 U aBTOMAaTH-
3UPOBAHHOTO YIPABJICHUS MPOU3BOJCTBOM, XUMHKO-TEXHHUECKOT0, OMOXUMHUYECKOTO U MUKPO-
ouonornueckoro koHTposis (ITK-16); TOTOBHOCTBIO K TPOBEICHHUIO OMBITHO-POMBIIIJICHHON OT-
paboTku TexHoJoruu u MacmrabupoBanuto mporeccoB (ITIK-17); cmocoOHOCTRIO K BBIPAOOTKE U
HAyYHOMY OOOCHOBAHHUIO CXE€M ONTHMAaJIbHOM KOMIUIEKCHOW aTTeCcTaluu OMOTEXHOJOTHYECKHX
npoaykToB (ITK-18); cmocoGHOCTRIO K aHaNM3y MOKa3aTeneld TEeXHOJIOTMYECKOro Ipolecca Ha
COOTBETCTBUE MCXOAHBIM HayuHbIM pazpaboTkam (IIK-19); roroBHOCTBIO K MpoBeAcHHIO yueo-
HBIX 3aHATHI: CEMUHAPOB, MPAKTUYECKHUX 3aHATUI U JabopaTopHbIX nmpakTukymoB (I1K-20); ro-
TOBHOCTBIO K IOJTOTOBKE YUEOHBIX W yueOHO-MeToanmueckux matepuanoB (I1K-21); cmocobHo-
CThIO OCBaMBATh U MCIIOJIb30BaTh COBPEMEHHBIC 00pa3oBatebHbie TexHooruu (ITK-22).

3Hams: OCHOBHBIE BUbI CTAHJIAPTOB B OMOTEXHOJIOTMH; HOBbIE HAYyYHO-HCCIIE0BATEIbCKHUE all-
paBIIeHHs COBPEMEHHON OMOTEXHOJIOTHH;

Ymems: ananuzupoBaTh JUTEpaTypHbIE M TEOPETUUYECKUE JAHHBIC, MPOBOAUTH IKCHEPUMEH-
TaJIbHBIE PA0OTHI, (POPMYIHPOBATH BBIBOJKI 110 PE3YIbTaTaM IMPOBEICHHBIX UCCIIETOBAHMIA;
Braoems: HaBbIKaMu pabOTHI C OMOOOBEKTAMU U OMOTEXHOJIOTHIECKUM 000Dy I0BAHUEM.

3. Kpartkoe conep:xanne JMCHUIIHHDI

Beenenue. Lenu u 3agaun HUP.

Monayas 1. PeepupoBanue oTeuecTBEeHHOM U 3apy0eKHOI HayYHO-TEXHUIECKOH JTUTEPaTyphI
1O CIEeUATbHOCTH.

Mopayas 2. YyacTue B X03/10TOBOPHBIX HayYHO-HUCCIIEI0BATEIbCKUX paboTax Kadeapsl B paM-
Kax MHAWBUIYaJIbHOTO 33/IaHUA [0 TEME MaruCTepPCKOM TUCCepTaIUu.

Monayasb 3. Yuactue B paboTe Hay4HO-HCCIIEOBATEIBCKUX CEMUHAPOB Kadeaphl 10 TeMe Maru-
CTEpCKOM AMCCepTaLHH.

4. O0bEM yueOHOI TUCIUNTHHBI

Bunet yueGHoii paboTh O0BeM 1o ceMecTpaM, akaJI.49acoB Bcero
1-w1id 2-o1 3-uit 4-p1ii
3.e. | yac | 3.e. | yac | 3.e. [gac 3.e. |4ac | 3.e | uac
OO0mas Tpy10eMKOCTb JHC- 10 | 360 | 4 | 144| 9 [324 16 576 | 39 | 1404
HUIUIMHBI 10 Y4e0HOMY IJjia-
HYy
KonTakTHas paGOTa: 3,78 (136 (0,94 |34 2,36 |85 2,53 91 19,61 (346

CamocrosiTe1bHas padoTa 6,22 | 224 | 3,06 | 110 | 6,64 |239 | 13,47 | 485 |29,30 | 1058
(CP):
WNunuBuayansHOE 3aaHNe 5 1180 (3,06 110 | 5,5 |198 7 252 | 20556 | 740
CaMOCTOSTEIILHOE OCBOEHHUE 1,22 | 44 0 0 |1,14|41 | 6,47 |233|8,83| 318
3HaHUM, YMEHHUI U HaBBIKOB I10
MporpaMMe Hay4Ho-
HCCIIEIOBATENBLCKON paboThI

Bua uroroBoro KoHTpoJIs: 3a4eT C 3a4eT C 3a4eT 3a4eT C 3a4eT C
3aueT / IK3aMeH OIICHKOM | OLICHKOH | C OILICHKOM OLICHKOM
OlICH-
KoM
Bunael yue6HOM paboThI O06beM 1o ceMecTpam, acTp.4acoB Bcero
1-p1it 2-oi 3-uii 4-p1it
3.e. | gac | 3.e. | yac | 3.e. | uac| 3.e. gac | 3.e | gac
OO0mas Tpy10eMKOCTh JTHC- 10 | 270 | 4 |108| 9 243| 16 432 |39 | 1053
HHUILTHHBI 10 Y4eOHOMY IJIa-
HYy
KoHTakrHas paﬁoTa: 3,78 (102 10,94 25,5 12,36 63,75 2,53 68,25 9,61 [259,5
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CamocrosiTesibHas pa6oTa 6,22 | 168 | 3,06 | 82,5 | 6,64 (17925 | 13,47 | 363,75 |293 | 793,5
(CP): 9
NunuBuayanbHOE 3aaHKE 5 |135|3,06|825| 55 |1485 7 189 | 205 | 555

CaMoCTOSTEIbHOE OCBOEHHE 1,22| 33 0 0 |1,14]| 30,75| 6,47 | 174,75 | 8,83 | 238,5
3HAHUM, YMEHHUI U HAaBBIKOB I10
rporpaMmme Hay4HoO-
HCCIIE0BATENIbCKOW paboThI

Buja uToroBoro KOHTpoJIs: 3a4eT C 3a4eT ¢ 3a4eT ¢ 3a4eT ¢ 3a4eT ¢
3a4eT / IK3aMeH OIICHKON | OLICHKOH | OIleH- OLIEHKOH OLICH-
KOH Kol

AHHOTanuA padoyeil mporpaMmmbl AMcUUIIMHBI «[IpexannaoMHasi NPaKTUKA
(52.B.03(ITx))

1. leasb npeANIUIOMHON NPAKTUKH — (popMHpoBaHHUE Y 00yYAIOIINXCS LEIOCTHOTO Mpei-
cTaBlieHHsI 00 OpraHU3alK U YIPaBJICHUU OTACIbHBIMHU dTallaMyd M MPOrpaMMaMH MPOBEICHUS
HAyYHBIX UCCIIEJIOBAHUNA U TEXHUYECKUX pa3paboTok; ¢popMuUpOBaHHE HABBIKOB moadopa, oOpa-
OOTKM M aHaJIM3a HAYYHO-TEXHUYECKON M MAaTeHTHOW MH(OpMAIUK MO0 TEMATUKE UCCIIEIOBAHUS
C HUCIIOJIb30BAHUEM CHEIMAIM3UPOBAHHBIX 0a3 JAHHBIX C MPUMEHEHHEM MH()OPMALMOHHBIX TeX-
HOJIOTUH, BKJIIOYasi MHTEPHET-TEXHOJOTUHU; 00yUeHHEe TEXHHUKE aHalIMu3a MOKazareled TeXHOJIO-
THYECKOro Mpoliecca Ha COOTBETCTBME Hay4YHBIM pa3paboTKaM; OBIaJeHHE METOJaMH pa3padoT-
KU NpOrpaMM HAay4HBIX MCCJIEI0BAaHUM, OLIEHKH U aHAJM3a MOJYYEHHBIX PE3yJIbTaTOB; IOUCK U
pa3paboTka HOBBIX A(PGEKTUBHBIX MyTEH MOTY4YeHHs] OMOTEXHOJIOTHYECKHX MPOAYKTOB, CO37a-
HUE COBPEMEHHBIX OMOTEXHOJIOTUH, BKIIOYasi OMOHAHOTEXHOJIOTHH.

2.B pe3yabTaTre M3y4eHHs AUCHHUILIMHBI 00y4YaloOIUiics MO MporpaMMe Marucrpa-
TYpbl J0JKeH: obnadams ciuenyomuMu — npodeccuoHanbabiMu  ([TIK)  xommereHmus-
MH:TOTOBHOCTBIO K IUIAHUPOBAHMIO, OPTaHU3alMM U MPOBEICHHUIO HAyYHO-UCCIIEI0BATEIbCKUX
paboT B 00JaCTH OMOTEXHOJIOTHUH, CTIOCOOHOCTHIO IPOBOJIUTH KOPPEKTHYIO 00pabOTKyY pe3yibTa-
TOB HKCIEPUMEHTOB U JiesaTh 00OCHOBaHHBIE 3akimtoueHHss M BbiBoAbl (ITIK-1); cmocobHOCTB
IIPOBOAMTH aHAJIN3 HAYYHOW U TEXHMUYECKOH MHpOpMauu B 001acTH OMOTEXHOJIOTHH U CMEX-
HBIX JUCUUIUIMH C LEJIbI0 HAay4yHOW, MAaTEeHTHOW M MapKETMHIOBOH MOJIEPKKHU MPOBOAMMBIX
dyHIaMEHTAIBHBIX HMCCIENOBaHUM M TexHoyiormueckux paszpaboTok (I1K-2); cmocobHOCTHIO
NPECTaBIATh PE3yIbTAaThl BBHIIIOJIHEHHOW paOOThI B BHJIE HAYYHO-TEXHMUYECKHX OTYETOB, 0030-
POB, HAyYHBIX JOKJIAJIOB U MYOJUKALUNA C UCIOJIb30BAHUEM COBPEMEHHBIX BO3MOXKHOCTEW HMH-
(opMaLMOHHBIX TEXHOJIOTUH U C Y4eTOM TpeOOBaHMI MO 3alUTe UHTEIJIEKTYalbHONH COOCTBEH-
HoctH (I1K-3); TOTOBHOCTBIO K MPOEKTHPOBAHUIO OIBITHBIX, OMBITHO-TIPOMBIIIIEHHBIX U TPO-
MBILIIIEHHBIX YCTAHOBOK OHMOTexHoJjoruueckoro npoussozctsa (I1K-4); cnocobHocThIO OCyIIe-
CTBJISITh TEXHOJIOTMYECKUN pacyeT o00pyA0BaHus, BHIOOP CTAaHAAPTHOTO U MPOEKTUPOBAHUE He-
crangaptHoro obopynosanus (ITK-5); cmocoOHOCTBIO K pa3paboTke MPOEKTHON JOKyMEHTaluu
(ITK-6); roTOBHOCTBIO K OpraHu3aluu paboThl KOJUIEKTHUBA UCIIOJHUTENEH, TPUHITHIO UCTIOTHU-
TEJIbCKUX PELICHUH B YCIOBHUAX CHEKTpa MHEHHH, ONpeeseHHIO MOpsaKa BBINOJHEHHS padoT
(ITK-7); ciocoOHOCTBIO K MPOBEACHUIO TEXHUKO-)KOHOMMUYECKOTO aHajIn3a MPOU3BOJACTBA U CO-
CTaBJICHUIO TEXHUKO-dKOHOMMUYeCKON nokymeHTanuu (IIK-8); roroBHOCTBIO MCIOSIB30BaTh OC-
HOBHbIE TPUHLHUIIBI OpraHU3alui MeTpoJoruyeckoro odecneuenus npoussojacTtsa (I1K-9); cno-
COOHOCTBIO K pa3pabOTKe CUCTEMbl MEHEKMEHTA KauecTBa OMOTEXHOJIOTUYECKON MPOAYKIIUHU B
COOTBETCTBUH C TPEOOBAHUSAMH POCCHICKHX W MEXKIyHapPOAHBIX cTaHaapToB KauectBa (I1K-10);
CHOCOOHOCTBIO 00€CIeUBaTh TEXHOJIOTUYECKYIO JUCIHIUIMHY, CAHUTAPHO-TUTHEHUYECKUi pe-
KUM DPaOOTHI MPENNpPHUATHS, COAEpKaHHE TEXHOJOIMUECKOTo O0OpYAOBaHHS B HaJJeXkalleM
texHnyeckoMm coctostHuu (I1K-11); cnocoOHOCTBIO TIIAHUPOBATh M MIPOBOJUTH MEPOIPUATHS MO
00ecrevyeHnI0 TeXHUKU O€30IacHOCTH Ha MPOU3BOJCTBE, N0 MOHUTOPHHTY U 3alIUTE OKpPY-
xatouiet cpenbl (I1IK-12); roToBHOCTBIO K OpraHM3alyy, INIAHUPOBAHUIO U YIIPABIEHUIO IENCT-
BYIOIIIMMH OMOTEXHOJOTHYECKUMHU TpoleccaMu U npousBoactBoM (I1K-13); cnocoOHOCTHIO HC-
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NI0JIb30BaTh THUIIOBbIE U pa3pabaThiBaTh HOBBIE METOJbl MHXKEHEPHBIX PAacdyeTOB TEXHOJIOTHYE-
CKUX TIapaMeTpoB M 000pyaoBaHus OuorexHosorndeckux npousBoiacTs (IIK- 14); roToOBHOCTBIO
o0ecreunBaTh CTAOMIIBHOCTh ITOKa3aTeNell MPOU3BOJICTBA U KaueCTBA BBITYCKAEMOM MPOAYKIUH
(ITK-15); cnocoOHOCTBIO OCyIIecTBIATh YQPEKTUBHYIO pabOTy CPEICTB KOHTPOJIS,, aBTOMATH3a-
UM U aBTOMATU3MPOBAHHOI'O YIPABIEHUS IPOU3BOJICTBOM, XMMHUKO-TEXHHUUYECKOTO, OMOXUMHU-
geckoro u Mukpoomonoruueckoro kKoHTposs (ITK-16); roToBHOCTBIO K MPOBEICHUIO OMBITHO-
MIPOMBIIIUICHHOW OTPa0OTKHU TEXHOJOTHH U MaciTabupoBanuio nporeccos (I1K-17); cmocobHo-
CTBIO K BBIpAOOTKE W HAyYHOMY OOOCHOBAHHIO CXE€M ONTHMAIBbHON KOMIUIEKCHOHM aTTecTaluu
ouotexHonorundeckux npoaykToB (IIK-18); crmocoOHOCThIO K aHAIU3y TOKa3aTeleld TeXHOJIOT H-
YECKOT0 Mpoliecca Ha COOTBETCTBUE UCXOIHBIM HayuyHbIM pazpaboTkam (ITK-19); rotoBHOCTBIO K
IIPOBE/ICHUIO Y4eOHBIX 3aHATUN: CEMUHAPOB, MPAKTUUECKUX 3aHATUI U J1aOOPATOPHBIX MPaKTH-
kymoB (I1K-20); roTOBHOCTBIO K MOJITOTOBKE YYEOHBIX M Y4€OHO-METOJWYECKHX MaTepHajioB
(ITK-21); crnocoOHOCTBIO OCBaMBaTh U MCIIOJIb30BaTh COBPEMEHHbIE 00PAa30BaTENIbHbBIE TEXHOJIO-
run (ITK-22).

3uamp: OMOXUMHIO U (HU3UOJIOTMIO MUKPOOPIaHW3MOB M APYTHMX OMOJIOTMYECKUX OOBEKTOB;
NPUKIAJHYI0O MOJIEKYJISPHYIO OHOJIOIHMIO, T€HETHUYECKYI0 M KIETOYHYK) HHKEHEPHIO; OCHOBBI
KOHCTPYHPOBAHHS HOBBIX IITAMMOB-TIPOJIYIIEHTOB OMOJIOTUYECKH aKTUBHBIX BEIIECTB; HAYYHBIC
OCHOBBI HOBEHMIIIMX OMOTEXHOJIOTHM, OCHOBAaHHBIX HAa MPUMEHEHUH MOMYISALUNA MUKPOOHBIX, KH-
BOTHBIX U PACTUTEJIbHBIX KJIETOK, MOJYYEHHBIX CEJIEKIMOHHBIMU U F€HETUYECKUMU METO/IaMU;
CTpoeHUE U (YHKLUU OCHOBHBIX KJIACCOB OMOJIOTMUECKU AKTUBHBIX COEIMHEHMI; TE€XHOJIOIMU
BRXHEHIINX OEJIKOB; OCHOBBI CHHTE3a OCHOBHBIX KJIACCOB OMOJIOTMYECKH aKTHBHBIX BEIIECTB U
X (U3NKO-XUMHUYECKUE XapaKTEePUCTUKH; 3aKOHOMEPHOCTHU DPa3BUTHUA U (PYHKIMOHUPOBAHMS
HOMYJSIIMA MUKPOOHBIX, dKUBOTHBIX M PACTUTEIbHBIX KJIETOK; TEOPETUUECKHE OCHOBBI PELLICHUS
9KOJIOTUYECKUX MPOOJIeM ¢ MO3ULUH COBPEMEHHON OMOTEXHOJIOTUH; MPUHLIUIIBI KOHCTPYHPOBa-
HUSI OMOJIOTMYECKH aKTHBHBIX BEIIECTB C 33JJaHHBIMH CBOWCTBAMM; TEOPETUYECKHE OCHOBHI CO3-
JTAaHWS TPOM3BOJICTBEHHBIX IPOLIECCOB MOTYyYEHHs OMOIOIMYECKH AKTUBHBIX BEIIECTB;

Ymems: onpenenstb KHUHETUUECKUE U TEPMOAMHAMUYECKNE 3aKOHOMEPHOCTH MPOIIECCOB POCTa
MHUKPOOHBIX, )KUBOTHBIX M PAaCTUTENIbHBIX KJIETOK; IPOBOAUTH CUHTE3, (PU3UKO-XUMHUECKOE UC-
CJIeZIOBaHUE M aHAJN3 OMOJOTMYECKH aKTUBHBIX BEIIECTB; OCYIIECTBISATh XHMUKO-TEXHHUECKHUH,
OMOXMMHUYECKUN U MUKPOOHOJIOTHYECKUN KOHTPOJIb OMOTEXHOJIOTHYECKOT0 Ipoliecca; IaHUupO-
BaTh U MPOBOJUThH HAYYHBIE UCCIIEIOBAHMUS;

Bnaoemp: meTonamu cenexuuu, MOIU(GUKALUA U KOHCTPYUPOBAHUS KMBBIX CHCTEM U MX KOM-
MIOHEHTOB KaK OOBEKTOB JEATEIbHOCTH OMOTEXHOJOTHHU; METOJAaMU OMOCHHTE3a, BBIIEICHUS U
UJCHTUUKAIMY U aHaJdu3a MPOJYKTOB OMOCHHTE3a U OMOTpaHCPOpMALMK; TPUEMaMU M METO-
namu OezonacHoOi pabOThI ¢ COETUHEHUSIMH, 00J1aAa0IIUMU (PU3HOTOTMYECKOH aKTUBHOCTBIO U
KyJIbTypamMy OMOJIOTHYECKUX areHTOB.

3.Kpartkoe conep:xanue JMCHUIIHHbI

[TpennuruiomHas MpakTUKa BKJIKOYAET dTAbl O3HAKOMJIEHUS C MPUHIMIIAMH OpraHU3aluy Hay4-
HBIX MCCIIEI0BaHUN U NMPEIIUILNIOMHON paboThl (Moaynu 1, 2) U 3Tan NpakTUYECKOTO OCBOCHMS
JeATEeIbHOCTH YUYEHOT0-uccieoBarens (Moaynib 3).

Mopnyas 1. Beeaenue — nienu v 3aauu NpeAUIIOMHON pakTUKU. OpraHu3aliMOHHO- METOU-
4ecKue MeponpusaTus. TeXHOIO0rn4ecKue MHCTPYKTAXKH.

Moayab 2. 3HaKOMCTBO C OpraHM3aldell Hay4YHO-UCCIEAOBATEIbCKOM W MPOU3BOJCTBEHHOMN
nesTeabHOCTH. [IpUHIUTBI, TEXHOIOTUH, (POPMBI U METO/bI OPTaHU3AIMH U YIIPABJIEHUS OTIENb-
HBIMH 3TallaMyd M IPOTrpaMMaMH MPOBEACHUS HAYYHBIX MCCIIEJOBAHUN U TEXHUUYECKHX pa3zpalo-
TOK Ha MpUMEpPEe OpraHM3aluyd HaydHOH paboThl Kadeapsl (mpobieMHol 1abopaTopuu, HayqHON
rpymnnbl). DKOHOMHKA U OpraHU3alys IPOU3BOJICTBA, OXpaHa TPY/Aa, OXpaHa OKpYyKarollen cpe-
JIbl, MEPBI TEXHUKH O€30MMaCHOCTH B MaclITabax OTAENEHHS, y9acTKa MPEeANPUSATHUSI.

Mopnyas 3. BelnosnHeHne MHIMBUAYaIbHOTO 3aiaHus. 11ororoBka MCXOAHBIX JaHHBIX JUJIS BBI-
MOJIHEHUS! BBIMYCKHOM KBalu(puKanMoHHOW paboTbl. Odopmienue otdera. JIuyHoe ydactue
00yyYaromerocs B BHIIOJHEHUN HAYYHO-HUCCIIE0BATENLCKUX paboT Kadeapsl.

4.00beM yueOHO JUCUMIITIMHBI
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Bunast yue6HO#M paboTh O6bem
B 3aueTHbIX eau- B akazgem.
HULAX yacax
OO6mas Tpy10eMKOCTh JUCIUILIAHBI 10 Y4e0HOMY ILjIa- 9,0 324
Hy
AyIUTOpHbIE 3aHATHSI: - -
CamocrositesqibHasi padora (CP): 9,0 324
WuauBunyansHoOe 3aaHUC 1,0 36
CamocTosTeNbHOE OCBOCHUE 3HAHHUH, YMEHHUN M HABBIKOB T10 8,0 288
MporpaMMe IpeIaUIIOMHOMN TPaKTHKH
Buja uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 3ayeT ¢ oLeHKOM
Bunel yue6HOI paboTh O6bem
B 3aueTHBIX enu- B actp.
HHIIAX gacax
OO01asi TPY10€eMKOCTb JMCHUILIHHBI 110 Y4eOHOMY 9,0 243
IJIaHY
AyaUTOpPHBbIE 3aHATHS: - -
CamocrositesbHas padora (CP): 9,0 243
NunuBuayanbHOe 3aaHKe 1,0 27
CamocTosTeIbHOE OCBOCHUE 3HAHUH, YMCHUH 1 HABbI- 8,0 216
KOB I10 TIpOorpamMMe PeaIUIIIOMHON MPAKTUKU
Bua uTOoroBoro KOHTpOJIA: 3a4eT / IK3aMeH 3adeT ¢ OLEHKOM

4.45. T'ocynapcTBeHHAsi HNTOrOBasi aTTecTanus
AHHOTanus padoyeil NPporpaMMbl M CUMIIMHBI «3aIIUTA BHINYCKHOH KBAJIM(PHUKALMOHHON
padoThI, BKJIWYAs MOATOTOBKY K 3amuTe H npouexypy 3amuto» (b3.5.01.)

1 eap rocyrapcTBeHHOW HMTOrOBOW aTTecTAUMM — OOBEKTHBHAS OIEHKA YpPOBHS
c(OPMHUPOBAHHOCTH OOMICKYJIbTYPHBIX, OOMICTPOPECCHOHAIBHBIX M MPO(PECCHOHATBHBIX KOM-
NETEHUUI BBITYCKHUKA YHUBEPCUTETA, €r0 TOTOBHOCTH K BBIITOJHEHUIO MPOQEeCcCHOHATbHBIX 3a-
Jau.

3agauM rocy1apcTBeHHON HTOrOBOil aTTeCTAMH — YCTaHOBJIEHUE COOTBETCTBHS CO-
JIiep>KaHusl, YPOBHS U KauecTBa MOATOTOBKH BhIMyckHHKA TpeboBanusim @I'OC BO; motuBarus
BBIMTYCKHUKOB Ha JaJibHEMIIee MOBBIIIEHNE YPOBHSA KOMIETEHTHOCTH B M30paHHOM cdepe mpo-
(deccroHaNbHON /EATEIbHOCTH HAa OCHOBE YIIyOJEHHS M pacHIMpeHUs MOITYYEHHBIX 3HAHUU U
HaBBIKOB ITyTeM IPOJIOJKEHHs NIO3HABATEIIbHON JEATENbHOCTU B chepe MPaKTUYECKOTro Mpume-
HEHUS 3HAHUW U KOMIIETECHIIUH. .

2 B pesyiabrare M3ydeHusi AUCUMILUIMHBI 00y4alLIUiicA MO MporpaMme Marucrpa-
TYPBbI J0JIKeH: 001a0amye crienyomuMu npodeccruonanbibiMu (1K) komnereHnusmMu: ucnomns-
30BaTh OCHOBBI (PMIOCOPCKUX 3HAHUI U1t GOpMUPOBaHUS MHpOBO33peHueckoi mosurmu (OK-
1); aHanM3UpoBaTh OCHOBHBIE ATAlbl U 3aKOHOMEPHOCTU HCTOPUYECKOTO Pa3BUTHs OOIIeCTBa
i opmupoBanus rpaxaaHckoi nmosunuu (OK-2); Mcmonb30BaTh OCHOBBI 3KOHOMUYECKHX
3HaHUU B paznuyuHbIX cdepax nesrenbHocTH (OK-3); 06magarh cCOCOOHOCTBHIO MCIOIb30BATh
OCHOBBI IPABOBBIX 3HAHUU B pa3In4HbIX cepax aesrenpsHocTH (OK-4); kK KOMMyHHKalUU B yCT-
HOM M MUCbMEHHON (popMax Ha PYCCKOM M MHOCTPAHHOM SI3bIKaX JUIsl pelIeHus 3a7ady MEeXIIUY-
HOCTHOT'O ¥ MEXKYJbTYpHOTo B3aumoaencTBus (OK-5); pabotark B KOMaHJie, TOJEPAaHTHO BOC-
NpUHUMAs CONMANbHBIE U KyabTypHbIe pa3nuuuns (OK-6); ocyliecTBIsITh MOUCK, XpaHEHHE, 00-
paboTKy M aHaW3 MHGOPMALMK U3 PA3TUYHBIX UCTOYHUKOB U 0a3 TaHHBIX, MPEACTABIATH €€ B
TpeOyemMoM ¢opMaTe ¢ UCIOIb30BaHUEM HH(DOPMALIMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHO-
aoruii (OITK-1); crmocoOHOCTBIO ¥ TOTOBHOCTBIO MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-
HAYYHBIX JUCIUIUIMH B IPO(ECCHOHATBHON NeATeTbHOCTH, TPAMEHSATh METOJIBI MAaTEMAaTHIECKO-
ro aHaJIM3a U MOJIEJIMPOBAHUS, TEOPETUUECKOTO U AKCIEepUMeHTanbHOro uccienosanus (OIIK-

2); WCHOJIb30BaTh 3HAHHS O COBPEMEHHOW (U3MUECKOW KapTHHE MHUpPa, MPOCTPAHCTBEHHO-
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BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUHU BELIECTBA JJIsl MOHUMAHUS OKPY>KAIOLIEro MUpa U sIB-
nenuit npupoas! (OIIK-3); moHumare 3HaueHUsS MH(POPMAIMK B Pa3BUTHHU COBPEMEHHOTO WH-
(opMalOHHOT 0 O0IIECTBA, CO3HAHHEM OIIACHOCTU M Yrpo3bl, BO3HUKAIOIIEH B 3TOM IpoLecce,

MOCOOHOCTBIO COOMIOIaTh OCHOBHBIE TpeOOBaHUS MH(OPMALIMOHHON 0E30MacHOCTH, B TOM YHC-
Jie 3amuThl rocyaapctBeHHol taiiHbl (OI1K-4); BnageHrneM 0CHOBHBIMH METOJIaMH, CIIOCO- 0aMu
U CPE/ICTBAMH IOJIyYEHHsI, XpaHEHHUs, TepepadboTKu HH(POpMAIK, HaBBIKAMU PaOOThI C KOMITb-
I0TepOM Kak cpenctBoM ynpasieHus uHdopmarueit (OIIK-5); BnageHneM OCHOBHBIMH METO]1a-
MU 3aIIUTHI IPOU3BOJICTBEHHOTO NIEPCOHANIA U HACEIEHUsI OT BO3MOXKHBIX ITOCIEACTBUM aBapHii,
karactpod, cruxuiinbix OenctBuii (OIIK-6); TOTOBHOCTHIO K TUIAHMPOBAHUIO, OpTaHU- 3allMd U
NPOBEICHUIO0 HAYYHO-HUCCIIEOBATEILCKUX PAabOT B 00JACTH OMOTEXHOJOTHH, CIOCOOHO- CTBIO
MPOBOAUTH KOPPEKTHYIO 00pabOTKy pe3yiabTaTOB SKCHEPUMEHTOB U JeslaTh 0OOCHOBaHHbBIE 3a-
kmoueHus: U BeiBoAbI (ITK-1); crmocoOHOCTBIO MPOBOANUTH aHAIN3 HAYYHON M TEXHHUYECKOW WH-
dbopmaruu B 06J1aCTH OMOTEXHOJIOTUU U CMEXKHBIX JUCLMILIUH C I[€JIbI0 HAyYHOM, TaTeHTHOHN U
MapKETUHTOBOW MOJICPKKH MPOBOAUMBIX (DYHIAMEHTAIBHBIX HCCIEIOBAHMA M TEXHOJIOTHYE-
ckux pazpaborok (I1K-2); cnocoOHOCTRIO MPENCTaBIsATh Pe3y/lbTaThl BBHIOJIHEHHON paboOThI B
BUJIC HAYYHO-TEXHUYECKUX OTYETOB, 0030pPOB, HAYYHBIX JTOKJIAZOB U MyOIMKAIUN C MCHOIB30-
BaHHUEM COBPEMEHHBIX BO3MOXXHOCTEH MH(POPMAIIMOHHBIX TEXHOJOTHI M ¢ y4eTOM TpeOOBaHMIA
10 3aIIUTe HHTEIUIEKTYanbHO# coocTBeHHOCTH (I1K-3); rOTOBHOCTBIO K MPOEKTHPOBAHHUIO OIIBIT-
HBIX, OMBITHO-TPOMBINIJICHHBIX ¥ TPOMBIIUICHHBIX YCTAHOBOK OMOTEXHOJIOTMYECKOTO MTPOU3BO/I-
ctBa (IIK-4); cnocoOOGHOCTBIO OCYIIECTBIISTh TEXHOJOTMYECKUN pacdeT 000pyaoBaHUs, BHIOOD
CTaHJapTHOTO W MPOEKTHpOBaHHME HecTaHaapTHoro obopymoBanus (I1K-5); cmocoOHOCTBIO K
paspaboTtke npoekTHoi gokymeHTanuu (I1K-6); TOTOBHOCTBIO K OpraHu3aiuu padboThl KOJUIEKTH-
Ba UCIOJHUTENEH, MPUHATUIO UCIIOJHUTENIbCKUX PELICHUI B YCIOBUAX CIEKTpPa MHEHUH, Ompe-
JeJIeHnIo Topsiaka BeimoaHeHust padboT (I[1K-7); crmocoOHOCTRI0 K TPOBEICHUIO TEXHUKO- SKOHO-
MHUYECKOT0 aHain3a MPOU3BOJCTBA M COCTABJICHUIO TEXHHKO-3KOHOMHYECKON JIOKYMEHTAIUU
(ITK-8); rOTOBHOCTBIO HCIIOJI30BATH OCHOBHBIE IPUHLMUIIBI OpPraHU3alUUd METPOJIOrHYECKOIo
obecneuenus npousBozactea (I1K-9); cnocobHoCThIO K pa3paboTKe CUCTEMBbl MEHEI)KMEHTa Ka-
YyecTBa OMOTEXHOJIOTUIECKOH MPOAYKIIUN B COOTBETCTBUU C TPEOOBAHUSMU POCCUHUCKUX M MEXK-
nyHaponHbix ctannaptoB kadectBa (IIK-10); cmocoGHOCTRIO 0OecrieuynBaTh TEXHOIOTUYECKYIO
JUCIUIUINHY, CAHUTAPHO-TUTUEHUYECKHUI peXKuM pabOThl MPEANPUSATHUS, COJIEPKaHUE TEXHOIO-
THYECKOro 00OpyZOBaHHUS B HaJuiexameMm TexHudyeckom coctosHuu (ITIK-11); cmocoGHOCTBIO
IUTAHUPOBATh U MPOBOJUTH MEPOIPUATHS MO 00ECIEYEHHUIO TEXHUKH O€30MacHOCTH Ha NpPOU3-
BOJICTBE, [0 MOHMTOPUHTY U 3amuTe okpyxkatomei cpeas! (IIK-12); roToBHOCTBIO K Opranuza-
1Y, TJIAHUPOBAHUIO U YIPABJIECHUIO JEHCTBYIOIIMMU OMOTEXHOJIOIMUECKHMHU MpOLEccCaMHu U
npous3BojcTBoM (ITK-13); cmocoOHOCTBIO HCIOIB30BAaTh TUIIOBBIE U pa3padaThiBaTh HOBBIE Me-
TOJIbl MHXKEHEPHBIX PACUETOB TEXHOJOTUYECKUX MAPAMETPOB U 000PYJOBaHUS OMOTEXHOIOIHY -
ckux npousBoAacTB (I1K-14); roTroBHOCTBIO 0OecneunBaTh CTAOMIBHOCTh MIOKa3aTeNneil mpor3BOI-
cTBa M KadecTBa Bbimyckaemon mpoaykiuu (I1K-15); cioco6HOCTBIO OCYyIIEeCTBIATH 3P PEeKTHB-
HYI0 pabOTy CpeiCTB KOHTPOJI, aBTOMAaTHU3allMM ¥ aBTOMATH3UPOBAHHOTO YIPABICHUS MPOM3-
BOJICTBOM, XMMHKO-TEXHHYECKOr0, OMOXUMHUYECKOT0 U MUKpoOuoioruueckoro kourponus (I1K-
16); TOTOBHOCTBIO K IPOBEIEHUIO ONBITHO-IPOMBIIIIEHHONH OTPaOOTKM TEXHOJIOTUM M MacIlTa-
o6upoanuto nporieccoB (I1IK-17); cnocoOHOCTBIO K BRIPAOOTKE W HAYyYHOMY OOOCHOBAHHUIO CXEM
ONTUMATBFHOW KOMIUIEKCHOW aTTecTanuu OuorexHonorundeckux mnpoayktos (I1K-18); cnmocobno-
CTBhIO K aHaJIM3y MOKa3aTeled TEeXHOJOTMYECKOro Mpollecca Ha COOTBETCTBUE MCXOJHBIM Hay4y-
HbIM pa3pabotkam (IIK-19); roTOBHOCTBIO K MPOBEACHUIO YUEOHBIX 3aHATUI: CEMHUHAPOB, MPaK-
TUYECKUX 3aHATHH U abopaTopHbIX NpakTUKyMoB (I1IK-20); TOTOBHOCTBIO K MOATOTOBKE y4eO-
HBIX U y4eOHO-MeToandeckux marepuano (I1K-21); - cnocoOHOCTBIO OCBaMBaTh M UCIIOJNB30-
BaTh COBPEMEHHbIe 00pa3oBarenbHbie TexHomoruu (I1K-22).

3nams: COBpEeMEHHbIE HAy4HbIE TOCTH)KEHUS U MEepPCHEKTHBHbBIE HANpaBieHUus paboT B 00sacTu
OMOTEXHOJIOTHH, CTAaTUCTUYECKHUE METO/Abl 00pabOTKH SKCIEPUMEHTAIBHBIX pPE3ylbTaToOB, CO-
BpPEMEHHbBIE METO/Ibl OMOTEXHOJIIOTUYECKUX UCCIIEOBAaHUM;

Ymems: ipuMeHTh 3HaHUS, TOTYYEHHbIE IPU U3YYEHUH €CTECTBEHHOHAYUHBIX U CHEIHAbHBIX
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JTUCIIUIUINH, 715 peteHus pyHIaMeHTaIbHBIX U MPUKIIAJAHBIX 3a/1a4 B 00J1aCTH OMOTEXHOJIOTHH,
(dbopMynHMpoBaTh e U 33ja4l HAYYHOTO UCCIIEIOBAHUS, IPOBOAUTE 00PaObOTKY pe3yabTaTOB IKC-
NEepUMEHTa, OL[CHUBATh MOTPEIIHOCTH, aHATU3UPOBATh, HHTEPIPETUPOBATH U 0000IaTh Pe3yabTa-
Thl HAYYHOI'O MCCJIEI0BAHUs, IIPEICTABIATh NOJyUYEHHBIE PE3yJIbTaThl HAYYHOI'O MCCIIEA0BAaHUS B
BU/JIC HAYYHOT'O JIOKJIaJa U Mpe3eHTAlIHIA;

Braoemyw: HaBbIKaMU IJITAHUPOBAHUS U MPOBEACHUS HAyYHBIX HCCIIEI0BaHUM B 001acTu OUOTeX-
HOJIOTUH, HaBbIKaMU pabOThI C HAYYHO-TEXHUYECKOMH, CIIPAaBOYHOM JIUTEPATYpOl U 3JIEKTPOHHBI-
MU pecypcamu.

3 Kpartkoe conep:xanue JMCHHUIIJIMHbI:

I'ocynapcTBeHHass UTOroBas aTTecTalus OOYYaIOUIMXCS MO MPOTrpaMMe MarucTpaTyphl
MIPOBOJUTCS B (hOpME 3alUThI BRITYCKHOHN KBannpukarmonHo padotsl (BKP) — marucrepckoit
nuccepranui. ['ocynapcTBenHast utTorosasi arrecranus B popme 3ammtsl BKP mpoxoaur B 8 ce-
MecTpe Ha 0a3e 3HaHMI, TOMyYEHHBIX CTYJACHTaMU MIPU U3YYSHUH JUCIUIUINH HapaBICHUS
19.04.01 buotexHomnorusi.

l'ocynapcTBeHHast UTOTOBasi aTTecTalusi MaruCTPOB — 3alllUTa BBIMTYCKHOW KBalu(uKa-
IUOHHOW PabOTHI IPOBOIUTCS TOCYIAPCTBEHHOM SK3aMEHAIIMOHHONH KOMUCCHEH.

KonTponp 3nanuii oOyyaronuxcs, nmoiaydeHHbx npu ocBoeHuu OOIL, ocymecTBisiercs
nyreM nposeneHus 3amutbl BKP u npucBoenus kpanmdukanuu «Maructpy.

4. O0beM rocy1apCcTBeHHON UTOTOBOI aTTeCTALMU

[Tporpamma oTHOcUTCS K 6a30BOIf YacTu yueOHOro TuiaHa, k 610Ky 3 «['ocynapcTBeHHas
utorosas arrecrauus» (b3) u paccunrana Ha cocpeoToueHHOE MPOXoxkaeHue B 4 cemectpe (2
Kypc) o0yuenus B oobeme 216 4 (6 3ET). [IporpamMma mpenmnosnaraer, 4To 00yJaromuecs UMeroT
TEOPETUYECKYI0 U MPAKTUYECKYIO0 MOJATOTOBKY B 00JIACTH IPOMBILUIEHHON OMOTEXHOJIOIMH U
OMOMH)KCHEPUH.

Bunbt yueOHOM pabOThI Ob6beMm
B 3aueTHBIX enu- B akanem.
HUIAX qacax
O01as TpyA10eMKOCTh JUCHUIITIUHBI 110 Y4eOHOMY 6,0 216
TJIAHY
AyIMTOPHBIC 3AHATHS: - -
CamocrositesbHas padora (CP): 6,0 216
CamocCTOsATENbHOE BBINOJHEHNE HAYUYHbBIX HCCIIEI0Ba- 6,0 216
HUH, cUcTeMaTH3aIus TOTyYEeHHBIX Pe3yIbTaToB, MO-
FOTOBKA K MyOJIMYHOM 3a1uTe
Buja uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 3amura Ha 3ace-
manuu I'IKa
Bugpsl yaeOHOM paboThI O6bem
B 3aueTHbIX enu- B akanewm.
HUTIAX gacax
O01mas TpyA0eMKOCTb JHCHHUIIIMHBI 10 Y4eOHOMY 6,0 216
ILUIAHY
AyAUTOpPHBIE 3aHATHS: - -
Camocrosi