MUHHCTEPCTBO HAVKU 1 BBICIIET'O OBPA3OBAHUS POCCUCKOU ®EJIEPAIINU
denepanbHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEXKICHUE BBICIIEr0 00pa3oBaHUs

«/1aIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)

(JIBDY)
HIKOJIA BUOMEJUIIUHBbI
«COI''TACOBAHO» «YTBEPXIAIO»
PyxoBonutens OI1 Jupexrop Jlenapramenra
22 “ MHUIIEBBIX HA TEXHOJIOTHI
,é /_zi/‘:{é v.»’eraHeHI/IK T.K. ,:-///"/7 -~ 10.B. IIpuxoapko
Y —
(moxmuce) (®.1.0. pyk. OII) (HOZ[llfI.I'/ICL) " (D.1M.0.)
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YYEBHO-METOIWYECKHWN KOMILITEKC JACHUILIAHBI

«buotexHonorus Npou3BoACTBa (PYHKIIMOHAIBHBIX TPOYKTOB TUTAHUSI»

Hanpasnenue noarorosku 19.04.01 Buorexnonorus
OO6pa3zoBarenbHas IpPOrpaMMa «ArpomnuiieBas GHOTEXHOIOTHS
dopMa OArOTOBKH OYHAs

[[Ixomna GuomMe AUITMHBI

JlemapTaMeHT MUIIEBBIX HAYK U TEXHOJIOTHIA
Kype 2, cemectp4

Jlexiuu — 9 wac

[TpakTideckue 3aHsTHst — 27 4ac
JlaGopaTopHbie pabOThI — - Hac
CamocTositenpHas padota — _36_ yac

Bcero uacos —_108 uac

Bcero uacoB aynutopHoit Harpy3ku — _72_ 4ac
3auer — _4 cemecTp

OK3aMEeH — _-_ CEMECTp

Y4eOHO-METOINYECKUI  KOMIUIEKC  COCTaBI€H B  COOTBETCTBUM €  TpeOOBaHHUIMHU
00pa30BaTeNbHOTO CTaHIapTa, CaMOCTOSATENbHO YycTaHaBiuBaemoro J[BOY, yrBep:kieHHOTO
npukazoM pekropa JIBPY pekropa ot 07.07.2015 Ne 12-13-1282.

YMKJI oOcyxneH Ha 3aceqanuu JlemapramMeHTa NHIIEBBIX HayK M TexHojorui IIkosnsl
onomeuiabl JIBOY mportokon Ne 6 ot «14» urors 2019 1.

Hupektop [emapramenTa nuiieBbix Hayk U TexHosoruid FO.B. [Tpuxoabpko
CocraBurenb: A.A. FOdepoBa, K.T.H., JOLEHT



AHHOTALIA
y4eOHO-METOINYECKOTO KOMILIECKCA TUCITATIITHHBI
«broTexHOIOTUS TPOU3BOACTBA (YHKIIMOHATBHBIX IIPOYKTOB ITUTAHUS)
Hanpasnenue noarorosku: 19.04.01 buorexnomorus
OO0pazoBaTenbpHas IporpaMma: « ArporuieBast OMOTEXHOIOTHSDY

Y4e0HO-MeTOINYEeCKUI KOMILIEKC JUCIUIUTAHBI «buorexHomorus
NPOM3BOACTBA (PYHKIIMOHAIBHBIX TMPOAYKTOB TMHUTAHWs» pa3paboTaH s
CTyAeHTOB _2 Kypca no HanpasieHuio 19.04.01 «buoTtexHomorus» mMarucrepckas
nporpamma «ArpornuiieBasi OMOTEXHOJIOTHS» B COOTBETCTBUE ¢ TpeboBaHusiMu OC
BO 1o paHHOMy HampaBi€HMIO M TMOJIOKEHHEM 00 Yy4yeOHO-METOIUYECKHX
KOMILTEKCax JAUCIUTIIINH 00pa3oBaTEIbHBIX porpaMm BBICIIIETO
npogdeccuoHanbHOro 00pa3oBaHus (YTBEpXKAECHO NpukazoM pekropa JIBOY or
17.04.2012 Ne 12-13-87).

JuctumnuHa «broTexHomorus npon3BoACTBa (YHKIIMOHATBHBIX MPOTYKTOB
MUTaHUS» BXOJUT B BAPUATUBHYIO YacCTh yUeOHOTO TUIaHA.

OOmasi TpyA0€MKOCTh OCBOCHHS JAMCIMIUIMHBI cocTaBiseT _ 108  wacos.
Y4eOHBIM TUIAHOM TPEAYCMOTPEHBI JICKIMOHHBIC 3aHsaTHs (9  yacos),
npakTuyeckue 3aHsaTus (_27_ 4acoB), camocTosTeabHas padoTa crymenta (36
yacoB). [luciiunmna peanusyercs Ha 2 Kypce B4 cemecTpe.

ConmepxaHMe JUCUUIUIMHBI OXBaThIBA€T KPYI BOIPOCOB, CBS3AHHBIX C
TEOPETUYECKUMH H TPAKTUYECKUMHU aCHEKTaMU TPOU3BOJACTBA  IMHIIEBIX
IPOAYKTOB ()YHKIIMOHAJIBLHOTO HA3HAYEHUs] HA OCHOBE 3HAHUM COCTaBa U CBOICTB
CBHIPbSl PA3IMYHOTO MPOUCXOXKIACHMSI; CYIIHOCTH TEXHOJIOTMYECKUX MPHUEMOB U
CIIOCOOOB €ro mepepadOTKH; M3MEHEHUH (PU3MKO-XUMHUYECKHUX, PEOJIOTUYECKHUX,
MUKPOOMOJIOTUYECKUX MTOKa3aTeseil B TEXHOJOTHYECKOM MOTOKE.

HucuunnuHa  «buoTexHomorus ~— MPOW3BOACTBA  (PYHKIIMOHATBHBIX
NPOAYKTOB TMHUTAHUS» JIOTUYECKU U COJICPIKATEIBHO CBS3aHA C TaKHMMH KypCaMHu,
Kak «Xumus», «bHoTexHOIOrM4Yeckne OCOOEHHOCTH MPOU3BOJCTBA MPOIYKTOB
PaCTHTENBFHOTO  TPOHWCXOXKIACHUS»,  «BbHOTEeXHOIOTHYECKHE  OCOOCHHOCTH

MMpOU3BOACTBA IMPOAYKTOB JKMUBOTHOTO IIPONUCXOKIACHUS. OcBocHue JUCHHITIIMHBI



TECHO CBSI3aHO C M3y4YeHHEM AUCHMIUIUH: «OCHOBBI MUILEBON OMOTEXHOJIOTHUNY,
«MHKpOOHOIOTUS».
JucuunnuHa — HampasiieHa  Ha  (opMupoBaHME — IPO(ECCHOHATBHBIX
KOMITCTCHIUN.
Y4eOHO-METOANYECKUN KOMIUIEKC BKIKOYAET B ceOsI:
— paboyyro nporpaMmy y4eOHON AUCHHUILINHBI;
— y4eOHO-METOAMYECKOe  OOECleYeHHe  CaMOCTOSITENIbHOM  paboThl
oOyyaromuxcs (npusioxxeHue 1);

(GOH/T OIIEHOYHBIX CPEJCTB (MPUTIOKEHUE 2).

Hupekrop JlenaprameHTa / /

IUILIEBBIX HAYK U TEXHOJOTHUN "’/ ) 10.B. [Ipuxonsko




MUHUCTEPCTBO HAVKH U BBICILIETO OBPA3BOBAHU ST POCCUMCKOM OEJEPALINN
DenepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00Pa30BaTEbHOE YUPEKIICHHE BBICIIIETO 00pa30BaHHUsI

«/1laIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)

(JIBDY)
KOJIA BUOMEJUIIUHBI
«COTI'JTACOBAHO» «YTBEPXIAIO»
PyxoBonutens OI1 Jupexrop Jlenapramenra
o ‘ NUILEBBIX HA TEXHOJIOTHH
/,léx {,&(é _.//J{aneHHK T.K. dé 10.B. ITpuxoapko
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PABOYAS ITIPOTPAMMA YUEBHOM JUCIUTLIMHBI
buorexHonorus mpon3BoACTBa PYHKITMOHATHHBIX TPOYKTOB TUTAHUS
Hanpasaenune noaroroBku 19.04.01 buorexnonorus
MarucTepckast mporpaMma « ArponuiieBas OMOTEXHOJIOT U
dopMa NOATOTOBKYU 0YHAS

Kypc 2 cemectp 4

jekuuu 9 wdac.

MpaKTHYeCKue 3ausaTust 27 gac.

B TOM 4Hclie ¢ ucnonb3oBanineM MAO yek. 4 /mp. 18 /mab. -  wac.
BCEr0 YaCcOB ayJAMTOPHOM Harpy3ku 36 Jac.

B TOM 4Hclie ¢ ucronb3oBanneM MAO 12 wac.
camocTosiTelbHas pabota 72 yac.

B TOM YHCJIE Ha TIOJITOTOBKY K 9K3aMEHY - dbac.
KypcoBasi paboTa / KypcoBO# IPOSKT - cemectp
3a4er 4 ceMecTp

9K3aMEH - CEMEeCTp

PaGouas mporpamma cocTaBieHa B COOTBETCTBHM C TpeOOBaHUSAMH 00pa30BaTEIbHOTO CTaHAApPTa,
CaMOCTOSTENBHO ycTaHaBnuBaeMoro JIBDY, yreepxaenHoro npukaszom pexropa ot 07.07.2015
Ne 12-13-1282

Pabouas mporpamma o0cyXkIeHa Ha 3acelaHuu JlemapTaMeHTa MUIICBBIX HAYK M TEXHOJOTHI
[Mkonst 6nomeauiwabl JIBOY npotokon Ne 6 ot «14» urons 2019 r.

Hupekrop emapramenta __ IIpuxompko FO.B._
CocraBurens (Jn): K.T.H., moreHT KOdepopa A.A.



ObopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

|. PaGouas mporpaMmma nepecMoTpeHa Ha 3aceianun JlemaprameHnTa:

IIpoTokomn oT « » 20 1. Ne

Hupekrop [enapramenta __IO.B. Ilpuxompko
(moamucse) (M.0. ®amumnms)

I1. PaGouasi nporpamMma nepecMoTpeHa Ha 3acefannu Jenapramenra:

[IpoTokoi oT « » 20 1. Ne

upektop JenaprameHTa __IO.B. llpuxompko
p Y p 10.B. IIp
(moamuce) (1.0. ®amuus)




ABSTRACT

Master’s degree in 19.04.01 «Biotechnology»

Master’s Program «Agri-Food Biotechnology»

Course title: «Biotechnology of functional food productiony

Variable part of Block, 3 credits

Instructor: Ph.D. Yuferova A.A.

At the beginning of the course a student should be able to:

« the ability to use modern methods and technologies (including information)
in professional activities (OC-5)

* hold the basic methods and techniques of experimental research in the
professional field; ability to carry out standard and certification tests of raw
materials, finished products and production processes (PC-9)

» possession of experimental design, processing and presentation of the
results (PC-10)

* the ability to participate in the development of technological projects in the
group of authors (PC-12)

» the ability to develop and implement normative documents on
standardization, certification of food products (PC-16).

Learning outcomes:

PC-11 ability to provide technological discipline, sanitary and hygienic
mode of operation of the enterprise, the content of technological equipment in
proper technical condition;

PC-14 ability to use standard and develop new methods of engineering
calculations of technological parameters and equipment of biotechnological
production;

PC-17 readiness to conduct pilot technology development and process
scaling;

PC-18 ability to develop and scientifically substantiate optimal integrated

certification schemes for biotechnological products;



PC-19 ability to analyze the performance of the process for compliance with
the initial scientific developments.

Course description: The content of the discipline covers a range of issues
related to theoretical and practical aspects of the production of functional food
products based on knowledge of the composition and properties of raw materials of
different origin; the essence of technological methods and methods of its
processing; changes in physical, chemical, rheological, microbiological indicators
in the process flow.

Main course literature:

1. Functional food: a textbook for universities / [R. A. Zainullin, R.V.
Kunakova, H.K.Gadeleva and others]. Moscow: KnoRus, 2012. - 303 p. (3 copies.)
Http://lib.dvfu.ru:8080/lib/item?id=chamo:667028 &theme=FEFU

2. Functional foods. Introduction to technology: a textbook for high schools /
A. F. Doronin, L. G. Ipatova, A. A. Kochetkova [and others]; by ed. A. A.
Kochetkova. Moscow: Delee Print, 2009. (3 copies) - 286 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:359010&theme=FEFU

3. Vitamins and vitamin-like substances: a tutorial / Yu. A. Tyrsin, A. A.
Krolevets, A. S. Chizhik. Moscow: DeLi Plus, 2013. - 202 p. (2 copies)
http://lib.dvfu.ru:8080/lib/item?id=chamo:732093&theme=FEFU

Form of final knowledge control: credit.



http://lib.dvfu.ru:8080/lib/item?id=chamo:667028&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:359010&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:732093&theme=FEFU

AHHOTAIUA

HucrtuminHa «buoTexHonorust mpou3BoACTBa (YYHKIIMOHATIBHBIX MPOAYKTOB
MUTAaHUS» BKIIOYEHA B COCTaB BapUATUBHOW dYacTH TPo(eCcCHOHATHLHOTO
(cmenuanbHOr0) LMKJIA pasfena JUCHUIUIMHBL 1O  BBIOOPY  OCHOBHOM
obpazoBatenpHOM TporpaMmbl Maructpatypsl 19.04.01 «buoTexHomorus».

OOmast TPyJOEMKOCTh OCBOCHHUSI JHCHUILIMHBI COCTABISICT 3 3aYETHHIC
eaunuiibl, 108 yacoB. YueOHBIM TUIAHOM IIPETYCMOTPEHBI JIEKITMOHHBIC 3aHATHS (9
9acoB), IPaKTUIECKKe padboThl (27 yacoB), camocTosTeNbHas padoTa cTyaeHTa (72
gacoB). [luciummHa peanusyercs Ha 2 Kypcee B 4 cemecTpe.

PaGouast yueOHas mporpamMma JUCHUIUIMHBI « BUOTEXHOIOTHSI MPOU3BO/ICTBA
(GYHKIIMOHATBHBIX TPOAYKTOB MHTAHHUSI» CIEIHAIBHOTO IIMKJIa COCTaBJcHA B
cootBerctBU ¢ OC BO JIB®Y nns maructpoB no HampasieHuto 19.04.01
«buotexHonorus», npoduib «ArpomnuiieBas OuorexHonorus». [IpeaHaznaueHa
JUISL CTYZI€HTOB OYHOU (pOpMBI OOyUEHHS.

CopnepkaHve NUCHMIUIMHBI OXBAaThIBAET KPYr BOIMPOCOB, CBSI3aHHBIX C
U3YYCHUEM XUMUYECKHUX, OMOJIOTHUECKUX, TEXHOJIOTHYECKUX IPOIIECCOB B cepe
TEXHOJOTHHA (YHKIIMOHATBLHOW TPOIYKIIUU, CO3MAaHUS MPOAYKTOB MHUTAHUS
(GYHKIMOHATBFHOTO ~ HAa3HAYCHMS, CHeHNU(PUKA ACHCTBUS  (YHKIIMOHAIBHBIX
MUIIEBLIX WHTPEANCHTOB PA3JIMYHBIX TPYII, POIH MPOIYKTOB (HYHKIIMOHAIHEHOTO
NUTaHus B MpoduiakThke 3a00JIeBaHUN U TOJIEPKAaHUU TOMEOCTa3a 4eIoBeKa,
COBPEMEHHBIX JOCTH)KEHHMI B JTaHHOM oOmactu. Peanuzanus HaHHOW MpOrpaMMBbl
IpeaycMaTpPUBaCT MHUPOKOE UCITOIB30BAHNE 3HAHUN CTYJECHTOB, MOJYYCHHBIX MPH
W3YYCHUU TPEIIICCTBYIONTUX TUCITUATIINH.

Hucrummaa ~ «bHOTEXHONMOTHST ~ TPOM3BOACTBA  (DYHKIIMOHAJIBHBIX
MPOYKTOB MHUTAHUS) JOTUYECKHA M COACPIKATEIHHO CBS3aHA C TAKMMH KypCaMH,
KaKk «Xumus», «bHOTEXHOJOTUYECKUE OCOOEHHOCTH TMPOU3BOJICTBA IMPOIYKTOB
PaCTHTENBFHOTO  TPOHWCXOXKICHUS»,  «BHOTEXHOIOTHYECKHE  OCOOCHHOCTH
MIPOU3BOJICTBA MIPOIYKTOB KUBOTHOTO MPOUCXOKACHUS». OCBOCHNE TUCITUTIIIMHBI

TECHO CBA3aHO C M3YUCHHCM AUCHUIIINH: «OCHOBBI HPIH.IGBOﬁ 6I/IOT€XHOJ'IOFI/II/I>),



«Muxkpobuonorus», «Opranuzanys U BEAECHUE TEXHOJIOIMYECKOro Ipolecca Ha
NPEANPUATUAX OTPACII.

Ienbr0  ocBOeHHA  AUCHUIUIMHBI  «DHOTEXHOJOTWMS  IPOU3BOJACTBA
(YHKIIMOHATIBHBIX TPOAYKTOB IMUTAHUS» SIBISETCS YIAyOJeHHEe U PaCIIMpEHUE
(yHIaMEHTaJIbHBIX U NMPO(PECCHOHANBHBIX 3HAHUI Marucrpa HEOOXOAMMBIX IS
IIPOU3BOJICTBEHHO-TEXHOJIOTUYECKOM ¥ HCCIEAOBATEIILCKON  JEATENBHOCTH B
o0nacTu co3aaHus (PyHKIIMOHAIBHBIX MTPOYKTOB MUTAHUSI.

3agayamMm JUCHUIUIMHBI SBIISIOTCS:

— pacIIMpEHUE 3HAHUM O HAYYHBIX OCHOBAX M IPOLECCAX IPOU3BOJACTBA
IPOAYKTOB (YHKIMOHAJIBHOTO Ha3HAYEHUs, O MPUHIUIAX CO3JIaHHUS HOBBIX
peuentyp GpyHKIHOHAIBHBIX IPOAYKTOB; 00 OCHOBHBIX XapaKTEPUCTHKAX COCTaBa
U CBOMCTB (PYHKUMOHAJIBbHBIX HPOIYKTOB IUTaHUA, O COBPEMEHHBIX METOAAX
KOHTPOJISI TEXHOJIOTUYECKUX OIepaluii, KauecTBa CbIpbs, NOMy(paOpuKaTOB U
rOTOBOM NPOAYKIINH;

— 3aKpEIUICHUE HABBIKOB O NMPUHIUIIAX IIOCTPOEHUS CXEM TEXHOJOTMYECKHUX
IPOLECCOB, TPEOOBAaHUAX, MPEABABISEMBIX K KaueCTBY CbIpbsi U NPOAYKLHH,
NPOBEICHUH MAaTEepUaJbHBIX pPAcyeTOB U BbIOOPE PAIMOHAIBHBIX YCJIOBHIA
IIPOBEJECHUS TEXHOJIOTHYECKUX OIEPALUH.

B pe3ynbraTe 0cBOEHUS AUCUUIUIMHBI O0yYaOLIUIICs TOJKEH:

3HaTh — OWOTEXHOJOTMI0 (PYHKIMOHAIBHBIX MPOAYKTOB MHUTAaHMUS,
OMoXMMHUYECKHE OCOOEHHOCTH MPOM3BOJACTBA; OPraHU3AIMI0 BXOJHOTO KOHTPOJIS
KAueCTBa ChIPbSl U BCIIOMOTATENIBHBIX MAaTEPUAIIOB, TPOU3BOJICTBEHHBI KOHTPOJIb
OMOTEXHOJIOTUYECKUX TMPOLECCOB, MAPaMETPOB TEXHOJOTMUECKUX MPOLECCOB U
KOHTPOJIb KadecTBa TOTOBOW MPOAYKLHWHU; MPUHIUIBI OCHOBHBIX OMOXMMHUYECKUX
MPOLIECCOB, MPOTEKAIOIUX B MPOU3BOACTBE (DYHKIMOHAIBHBIX MPOJYKTOB
NUTaHMsI, 3HaTh MPOOJEeMbl M TEPCIEKTUBBI PA3BUTHUS OTPACId C LENbIO
JaNbHEUIIer0  MCIOJIb30BaHMS ~ WUX Uil oOecreyeHus:  MPOU3BOJICTBA
BBICOKOKAQYECTBEHHOW MPOAYKIINH;

yMeTb — CaMOCTOSITEJIbHO H3y4aTh YYEOHYIO M HAy4HYIO JINTEpaTypy B

00JacTH OMOTEXHOJIOTUM (PYHKIMOHAIBHBIX MPOJYKTOB TMHUTAHUS; BBHIOUpATh



palOHAJIbHBIE YCIOBUS NPOBEACHUS TEXHOJIOTHYECKUX IPOLIECCOB; ONPENEIIATH
OCHOBHBIE XapaKTEPUCTUKU COCTaBa U CBOMCTB MPOIYKTOB; OOOCHOBBIBATH HOPMBI
pacxojia CbIpbsi ¥ BCIIOMOI'aTEJIbHBIX MAaTEPUAJIOB IPU MPOU3BOACTBE MPOAYKLHH;
O00OCHOBBIBaTh  (DYHKIMOHAJIBbHBIE  CBOMCTBA  NPOAYKTOB;  pa3padaTbiBaTh
HOPMATUBHYIO U TEXHUYECKYIO JTOKYMEHTALHMIO, TEXHUYECKUE PErjaMEeHThI U IIp.;
OCBaMBaTh HOBBIC BHJIbI TEXHOJOTUYECKOTO OOOpPYAOBAHUS MPU U3MEHEHUH CXEM
TEXHOJOTHUECKHUX MPOLIECCOB, OCBAUBATh HOBBIE MPHOOPHBIE TEXHUKH M HOBBIC
METOJbl MCCIIEIOBaHUs; MPUMEHATh IIOJYYCHHbIE 3HAHUS Ha IPAKTUKE IIPU
perieHny npoecCuoHaNbHbBIX 3a/1a4;
BJA/IeTh — Croco0amu ymnpaBieHUs] OMOTEXHOJOTMYECKUMH MPOLIECCAMU
(GYHKIHOHATBHBIX TPOU3BOJICTB MUILIEBBIX MPOIYKTOB.
B pesynapraTe u3ydeHMs JaHHOM JUCHUIUIMHBI Y  OOyYaroluxcs

bopMupyrOTCS  cheayronme MpoheCCHOHAIBHBIE KOMIETEHIMH  (3JIEMEHTHI

KOMIICTCHITUI).
Kox n ¢popmyupoBKa Aransl GOPMUPOBAHUS KOMIIETEHIIUH
KOMIIETEHIHH
[TIK-11 cnoco6HoCTRIO | 3HAET TEXHOJIOTHYECKYIO JTUCIUTUTUHY, CaHUTapHO-
obecreunBaTh TUTUEHUYECKMI  peXuUM  pabOoThl  MPEANPHATHS,
TEXHOJIOTHYECKYIO COJIEp/KaHUE  TEXHOJIOTUYECKOTO  00OpYyIOBaHHS B
JUCLUILINHY, HaJIeKAIEM TEXHHYECKOM COCTOSHUN
CaHUTapHO= Vmeer o0ecreunBarh TEXHOJIOTUYECKYIO JUCIMILTMHY,
TATUCHIICCKUN PEXIM CaHUTAPHO-TUTHEHHYECKHUIT pexRUM paboThI
paboThI mpepuATHS, HPENPUSITHSL, COJlepIKaHue TEXHOJIOTHIECKOTO
ConCpKaHue 000pYyJOBaHUS B HAaUIEKAIIEM TEXHUUECKOM COCTOSHUH
TEXHOJIOTHYECKOTO
Bnaneer | yappikamu obecrieueHus TEXHOJIOTUYECKOM
o0opynoBaHus B
HAJUTEKALLIEM JMCUUIUIAHBI,  CAHUTAPHO-TMIMEHUYECKOTO  PEKUMA
TeXHIIECKOM paboThl MPEINPUATHS, COJAEPKAHHUS TEXHOIOTHYECKOTO
COCTOSIHIMN 000pY/IOBAHUS B HAJUIEKAIIEM TEXHUUECKOM COCTOSIHUN
[1K-14 cnoco6HoCTRIO | 3HaeT TUIIOBBIE W HOBBIE METOJIbl HWH)KCHEPHBIX pPACUYETOB
UCIIOJIb30BATh THUIIOBHIE TEXHOJOTHYECKMX  MapaMeTpoB W 00OpYAOBaHUS
1 pa3pabaThIBaTh OMOTEXHOJIOTHYECKUX IPOU3BOICTB
HOBBIC MCTO/IBI VMeer UCII0JIb30BaTh TUIIOBEIE M Pa3padaThiBaTh HOBBIE METOIbI
MHKCHCPHBIX pacaCToB WH)XEHEPHBIX PACUETOB TEXHOIOTHYCCKUX TaPAMETPOB U
TCXHOJOTHICCKHX 000pyI0BaHUsA OMOTEXHOJIOTHYECKUX IPOU3BOICTB
apamMeTpoB U
Brajgeer | HaBBIKAMH WCIOJIB30BAHMS THIIOBBIX M Pa3pabOTKH
obopynoBaHus
HOBBIX METOJIOB WHXEHEPHBIX pacueToB
OMOTEXHOIOTMYECKUX
TEXHOJOTMYECKMX  [ApaMeTpoB W 00OPYIOBaHUS
[POM3BOJICTB
OUOTEXHOJIOTUYECKUX TPOU3BOJICTB




[IK-17 roToBHOCTBIO K | 3HAET OTIBITHO-TIPOMBIIIUICHHYIO  OTPA0OTKY TEXHOJOTHU U

HPOBEJIEHUIO OIBITHO- MacIITabMpOBaHUE IPOLECCOB

TMPOMBIIIICHHOH Ymeer HPOBO/IUTH OIBITHO-TIPOMBIIIUICHH YO 0TpaboTKy

OTPabOTKH TEXHOJIOrHH TEXHOJIOTMHU U MacIITaOMPOBAaHKE IPOLECCOB

U MaciTabupOBaAHUIO >

HpoLeccon Biaseer | HaBbIKAMH ~ TNPOBEJEHUS  ONBITHO-IIPOMBIIIIEHHOM
OTpabOTKH TEXHOJIOTHH W MacIITabupOBaHHsI IPOIIECCOB

T1K-18 crtocoOHOCTEIO 3Haer CXEMBl  OINTHMAJbHOM  KOMIUJIEKCHOH  aTTecTalyu

K BBIPA0OTKE M OMOTEXHOJOTHYECKHX IPOIYKTOB

Hay4qHOMY Ymeer BBIpa0aThIBATh M  HAYYHO OOOCHOBBIBATH  CXEMBI

06OCHOBaHHI? CXeM ONTUMATBHOM KOMILJIEKCHOM aTTecTalluu

ONTHMAJILHOH OUOTEXHOJIIOTHYECKUX TTPOIYKTOB

KOMILIEKCHOM

ATTeCTALHH Braneer | yappikamu BbIpaGOTKM M HAyYHOTO OGOCHOBAHMS CXEM

6HOTEXHOMOIMYECKIX ONTHMAJILHOM KOMILIEKCHOM arTecTaluu

NPOJKTOB OMOTEXHOJOTHYECKHUX MPOIYKTOB

ITIK-19 cnoco6HOCTRIO | 3HAeT aHalM3 TMoKa3zaTesell TEXHOJOTMYECKOro Ipolecca Ha

K aHaJIu3y MoKa3arelien COOTBETCTBUE UCXOHBIM HAYYHBIM pa3paboTKaM

TCXHOJIOTHICCKOTO Vmeer aHAJIM3UPOBAThH HOKa3aTelu TEXHOJIOTUYECKOTO

lporecca Ha nporecca Ha  COOTBETCTBME HCXOAHBIM — HAyYHBIM

COOTBETCTBHE pa3paboTKaM

UCXOIHBIM HAYYHBIM -

paspaboTKan Braseer | HaBeIKaMM aHaiW3a IOKa3aTesiel TEXHOJOTMYECKOTO
npolecca  Ha  COOTBETCTBHE  HUCXOAHBIM — HAYYHBIM
pazpaboTkam

I[J'ISI (bOpMI/IpOBaHI/IH BbBINICYKA3aHHBIX KOMHCTGHHI/Iﬁ B paMKaXx IUCHUILIIMHBI

«brorexHomorusa

MIPOU3BOJICTBA

(YHKUHMOHANBHBIX ~ TPOAYKTOB  MUTAHUS

MNPpUMCHAIOTCA CICAYIOINUC MCTOIbI aKTUBHOTO/ HHTCPAKTHUBHOI'O O6y‘-IeHI/I$I:

JEKIUA-TUCKYCCHS, KPYTIIBIA CTOJI.

|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA

Pa3nen |. @®ynknuoHaibHble NPOAYKTHI uTanus (9 yac)

Tema 1. Kimaccudukanusi nuieBbIX NpoaykToB (1 yac)

Ponp GyHKIMOHANBHBIX MPOAYKTOB B pEaTH3alldd TOCYJapPCTBEHHOM

nosmtuku Poccuiickoit denepanuu B 00JaCTH 30POBOTO MUTAHUSI HACETICHUSI.

[IponykTel MaccoBoro mnotpedneHus. [IpoaykTel (yHKIMOHATBLHOTO MUTAHUS.

[TpomykThI IeueOHOTO ¥ MPOPUITAKTUYECKOTO MTUTAHUS.

Tema 2.

Jlekuus-1McKyccus

(MAQO): IIpyuHUMOBI  CO31AHUA

(YHKIMOHAJBLHBIX MPOAYKTOB MuTanus (4 4ac)




B xozae neknuu-aucKyccuu npenojiaBaTeilb NPUBOAUT OTAEIbHbBIE MPUMEPDI
B BHJIC CHUTyalluid WM KpaTKO CHOPMYIUPOBAHHBIX MPOOJIEM, COOTBETCTBEHHO
CTYJEHThl aHAIM3UPYIOT W OOCYXJAIOT KOHKPETHBbIE CUTyallud M MaTepual.
[IpenonaBarens MpU HU3IOKEHUM JIEKIUOHHOTO MaTepualia MCIOJIb3YET OTBETHI
CTYJICHTOB Ha CBOU BONPOCHI M OpraHU3yeT CBOOOJHBII OOMEH MHEHMSIMHU B
MHTEPBAIAX MEK]Y JIOTUYECKUMU Pa3/IeIaMH.

Bompocel nexkmmu: OCHOBHBIE TPHUHITUIBI Pa3pabOTKH (DYHKITMOHAIBHBIX
MPOJYKTOB THUTAHUS; KPUTEPUU BbIOOpa OOOTAIAEMBIX MPOAYKTOB; MEIHKO-
OnoJIoru4yecKkasi OleHKa OOOTallleHHBIX MPOJAYKTOB; OCHOBHBIE TEXHOJOTUUYECKHUE
MpueMbl BBeJICHUSI (PYHKIIMOHAIbHBIX MHIPEIUEHTOB B IPOIYKTHI MUTAHUS.

Tema 3. UHrpeameHTbl, MCHOJb3yeMble B NPOU3BOACTBE MNHUIIEBBIX
NPOAYKTOB GyHKIMOHAIBLHOT0 Ha3HavYeHusi (1 gac)

Knaccudukanus GyHKIIMOHATBEHBIX UHTPEAUEHTOB. TpeOOBaHUs K CHIPbIO U
MUIIEBBIM KOMIIOHEHTaM, UCIOJIb3yEeMbIM TP MPOU3BOACTBE (HYHKIIMOHATHHBIX
MUIIEBBIX TPOTYKTOB.

Tema 4. buorexHojorusi (YHKUMOHAJIBHBIX MOJIOYHBIX M MSCHBIX
npoaykToB (1 uac)

XapakTepucTuka POOHMOTHYECKUX MHUKPOOPraHU3MOB U 170:¢
dbu3nonoruyeckoe BIUSHUWE HA OpraHu3M uejoBeka.  [IpuHIuner moadbopa
ITAMMOB MHUKPOOPTaHU3MOB C 3aJaHHBIMM CBOMCTBaAMHU [IJI1 MOJYy4YCHUS
OakTEepHaIIbHBIX  3aKBACOK C IEJbI0  HampaBJeHHOW OuoTpaHchopMaiuu
HYTPUEHTOB MOJIOYHOTO M MSICHOTO CHIPhSI IIPU MPOU3BOJACTBE (PYHKIIMOHAIBHBIX
MUIIEBBIX MPOAYKTOB. Mcnonap30oBaHWe NPOOUOTUYECKUX MHUKPOOPTaHW3MOB B
OMOTEXHOJIOTUHA MOJIOYHBIX M MSCHBIX MTPOIYKTOB. XapaKTePUCTHUKA MPEOMOTUKOB
U WX UCIOJIb30BAaHUE B OMOTEXHOJOTMH MOJIOYHBIX U MSICHBIX MPOIYKTOB.

Tema 5. IIpou3BoacTBO (QYHKIMOHAJIBHBIX HANMTKOB M NHUIIEBBIX
KOHIIEHTPaToB (2 yac)

Knaccudukanust ¢GpyHKIIMOHATBHBIX HAUTKOB. TEXHOJOTMYECKUE ACTIEKThI

MPOU3BOJCTBA (PYHKIIMOHATBHBIX HAITUTKOB.



Kamm Opictporo mnpurotoBneHus. @OuUrypHble KyKypy3HbIE HW3IEIUS.

[TomydabpukaTbl MyYHBIX U3IETIHIA.

1. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOM YACTH
KYPCA

IpakTnyeckue 3anaTusa (27 yac)

3ansatue 1. «TexHonorusi NMPOAYKTOB, OOOTralleHHbIX NEKTHHOM H
NMIIEBBIMHA  BOJIOKHaMH. OmnpeneneHne  BJIMSAHUS — TEXHOJOIMYECKHUX
napaMeTpoB Ha Ka4ueCcTBO IrOTOBOI mMpoayKium» (4 yac)

1. O3HakOMJIEHHE CO CBOICTBaMH OHMOIOJUMEPOB PACTUTEIBHOTO CHIPHS,
BJIMSTHUEM TEXHOJIOTUYECKON MepepadOTKU Ha UX cofepx aHue U popMy B TOTOBOM
IPOJYKTE.

2. Ponb  yrneBOoAOpPOJHBIX OHOIMOJMMEPOB B IUTAaHUU 4YEJIOBEKa, UX
coJlep)KaHMEe B IUIOAOBOM ChIpb€ M MPOAYKTaxX €ro mnepepadoTKH, BIHSHHUE
TEXHOJIOTHH MTPOU3BOCTBA HA U3MEHEHHUE CBOKCTB IIEKTUHOBBIX BELIECTB.

3anaTHe 2. «TexHoJorusi NPOIYKTOB, 0DOOTralIeHHbIX D- KapoTmHOM.
Biusinne pe:XMMOB TepMHUYeCKOii 00pa0OTKH Ha cojep:kaHue D- KaApOTHHOB B
roToBOM NpoayKTe» (4 yac)

1. O3HakomyIeHHE CO CBOMCTBAMU KAapOTHHOUIOB PACTUTEIBHOTO ChIPhA,
BJIMSIHUEM TEXHOJIOTMYECKOW 00pabOTKHU Ha UX COAEPKAHUE B TOTOBOM IPOIYKTE.

2. Porib KapoTHHOMJIOB B OOMEHE BEIIECTB, HX COJICP)KAHHE B CBIPHE
pacTUTENBHOTO MPOUCXOXKACHUS M MPOAYKTaX ee MepepaboTKH, BIUSHUE
TEXHOJIOTUH MTPOU3BOACTBA HA MACCOBYIO JIOJIK0 KAPOTHHA.

3. OmpeneneHrie MaccoBOW JOJM KapoOTHMHAa B TMPOAYKTax IepepadOTKU
PACTUTENBHOTO ChIPhS M CIIEKTPa KAPOTUHOUIOB B HEMOJISIPHBIX PACTBOPUTENISAX.

3ansaTue 3. «TexHosiorusi MPoOayKTOB, 00OramieHHbIX L - ackopOMHOBOM
KuCI0Toi. Ompenesienne MaccoBoii 1o BAB B mpouecce M3roroBJieHUsA

npoayKTa» (4 gac)



1. O3nakomienne co cBoiicTBaMH (DEHONBHBIX coenuHeHuil u L-
aCKOpOMHOBOM  KHCIOTHI  ()PYKTOBOTO W  ATOJHOTO  CBHIPBS,  BIUSHHEM
TEXHOJIOTUYECKOW 00pabOTKH Ha X COACPKAHUE B TOTOBOM IIPOIYKTE.

2. Ponb ¢eHonpHBIX coeauHeHnid U L-ackopOMHOBOW KHCIOTHI B OOMEHE
BEILIECTB, UX COJACPKAHWU B IUIOJJOBOM ChIpb€ M TMPOAYKTaxX ee MNepepadoTKH,
BIIUSIHUU TEXHOJIOTMH TIPOM3BOJICTBA HA MACCOBYIO JIOJIIO (DEHONBHBIX COCAMHEHHM
u L-ackopOMHOBO KHCIIOTHI.

3. Onpenenenne MaccoBOM J0iaM  (EHONBHBIX coeluHeHud u  L-
aCKOPOMHOBOM KHCIIOTHI B MPOIYKTAX NEPEPAOOTKH PACTUTEIHLHOTO ChIPbS.

3ansarue 4. «TexHonorusi mnpoaykroB c¢ OeramnoM. OmnpenesieHue
colep:KaHHe INHMIMEHTA B CBEKOJBHOM COKe. BilMsiHMe TEeXHOJIOIMYeCKHX
napaMeTpoB HA M3MEHEHHeE I[BETA CBEKOJIbHOr0 cokay (5 yac)

1. O3HakOoMJIEHHE CO CBOWCTBaMHU OeTauHa, BIUSHUEM TEXHOJOTHYECKOU
00pabOTKHU Ha UX COAEpkKaHHUE B MPOYKTaX MEePepadOTKU CTOJIOBOW CBEKJIBI.

2. Ponn OGetamHa B 0OMEHE BEIIECTB, MAaCCOBYIO JIONIO O€TamHa B CBEKJIC U
OpOAYKTax €€ MepepadOTKH, BIUSHUE TEXHOJIOTMU NMPOMU3BOJICTBA Ha MACCOBYIO
oJIr0 OeTanHa.

3. Onpenenenre MaccoBOWM JojM OeTanHa B MPOAYKTaX MepepadOTKu
CTOJIOBOM CBEKJIBI U N3MEHEHUE 1[BETA IPOLYKTA.

3ansaTue 5. Kpyrasiii ctoa (MAQO) no teme: «TexHo10rusi NPOAYKTOB,
o0orameHHbIX MHHEPAJBHBIMHM BemecTBamu. OnpenejieHue MacCOBOH 10J1H
MHHEPAJIbHBIX BEIIECTB B MOJIOYHBIX MPOAYKTax» (2 yac)

Bomnpockl, BeIHOCUMBIE Ha 00CYKICHUE:

1. O3HakoMIJIEHHE C POJIBIO MUHEPAIBHBIX BEIIECTB B TUTAHUU JIFOJIEH.

2. Pormp KanmpIus, MarHus, >ejie3da B OOMEHE BEIISCTB, BO3MOXKHOCTH
IIPOU3BOJICTBA MPOAYKTOB C IMOBBIIEHHBIM COAEPKaHUEM MUHEPATIbHBIX BEILIECTB

3. OmpeneneHrie MaccoOBOM JOJM KallbllMsl, MarHus, jkelie3a B MHUIIEBBIX
MPOIYKTaX.

Jns ydactus B OOCYXIEHHHM TEMBI KPYTJIOTO CTOJNA CTYAEHTHI JTOJDKHBI

OBITH 03HAKOMJICHBI C OCHOBAMU 06cy>1<naeM0171 6I/IOTCXHOJIOFI/II/I, CYTBIO ITponecca,



MOHATUSMU  OOOTalIEHUsT  TPOAYKTOB,  (DYHKIIMOHAIBHBIX  WHTPEIUCHTOB,
TpeOOBAHMSIMU K CHIPHIO M TTUIIIEBBIM KOMIIOHEHTAM.

[IpoBeneHre Kpyriaoro CToja HAMNpaBICHO HAa 3aKpeIUVICHUE 3HaHUU,
MOJIYYEHHBIX CTYJEHTAMU, a TAKKE YMEHHE BECTH JHUCKYCCHIO.

B Xxome mpoBeneHus ~— KpYyrjaoro  CTojJa  CTYIEHTBl  COCTaBIIAIOT
TEXHOJIOTUYECKUE CXEMBI.

3ausarue 6. Kpyrasbli cron (MAO) no teme: «TexXHOJIOTHSI MOJOYHBIX
NPOIYKTOB, 000TrameHHbIX GPYKTOBO-ATOAHBIME JJ00aBKaMm» (8 yac)

Bomnpockl, BeIHOCUMBIE Ha 00CYKICHUE:

1. O3HaKOMJIEHHE C POJIbIO MOJIOYHBIX MPOAYKTOB, O0OTAIIEHHBIX TJI0/I0BO-
ATOHBIMU JJOOABKaMU B MUTAHUU YEJIOBEKA.

2. TexHOmOTHsI TPOW3BOJICTBA MOJIOYHBIX TMPOAYKTOB, OOOTAIEHHBIX
(GpYKTOBO-ATOIHBIMU JJOOABKAMHU.

3. OmnpeneneHnue MaccoBOWM JOJIM OCHOBHBIX TIOKaszarejied KauecTBa
MOJIOYHBIX IPOIYKTOB, 00OTallIEHHBIX (PPYKTOBO-STOJHBIMH I0OABKAMH.

JIiist ygacTusi B 00CY>KJI€HUH TEMbI KPYTJIOTO CTOJIA CTYJEHTHI I0JKHBI OBIThH
O3HAKOMJIEHBI C OCHOBAMH TEXHOJOTUU OOOTAI€HHBIX MOJOYHBIX MPOIYKTOB,
MOHATUSMU  OOOTalIeHUsT  MNPOAYKTOB,  (DYHKIIMOHAIBHBIX  WHTPEIUCHTOB,
TpeOOBAHUSIMU K CHIPHIO U MTUIIIEBBIM KOMIIOHEHTAM.

[IpoBeneHne Kpyryioro CToJIa HAIMPaBICHO HA 3aKPEIUICHUE 3HAHWM,
MOJIYYEHHBIX CTYJICHTaMU, a TAK)KE YMEHHUE BECTH JIUCKYCCHIO.

B xome mpoBeneHHs ~ KpYIJIOTO  CTOJIa  CTYJIEHThl  COCTaBJISIIOT

TEXHOJOTNYCCKNEC CXCMBbI ITPOICCCA.

I1l. YYEBHO-METOIANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI

VY4ebHo-MeToIMueCcKOoe oOecrieueHue CaMOCTOSATEIIbHON paboTHI
00yJaromxcs 1Mo JUCHUIUIMHE « BHOTEXHOJIOTHS TPOU3BOACTBA (YHKIITHOHAIBLHBIX

NPOAYKTOB MUTaHUs» mpencrasieHo B [Ipunoxxenuu 1 u BkiItoyaer B ceods:



HJ'IaH-I'paCbI/IK BBITIOJTHEHHUS CaMOCTOSTEIILHOMN pa60TBI 110 JUCIHUIIIIMHE, B

TOM YHCJIC ITIPUMCPHBIC HOPMbI BPEMCHHU Ha BBIINTOJIHCHHC 110 KAKJIOMY 3a/IaHU1IO,

XapaKTCPHUCTHUKA SaﬂaHI/Iﬁ JJIs1 CaMOCTOSITEJIbHOM pa6OTLI O6yan-OHlI/IXCH )41

MCTOJUYCCKHUC PCKOMCHIAINH 110 UX BBIIIOJIHCHHIO,

TpeOOBaHUS

K

NPEACTaBICHUI0 U O(QOPMIICHHIO  pPe3yJbTaTOB

CaMOCTOSITCJIbHOM pa60T51;

KPUTEPUU OLICHKH BBIMIOJHEHUS CAMOCTOSITEIbHON PabOTHI.

IV. KOHTPOJIb JOCTUXEHUS LEJEN KYPCA

Ne KouTponupyemsie

Kozl 1 aTans! popMuUpoBaHHS KOMIETECHINH

OHGHO‘IHLIC CpeacTBa

n/n pa3zmensl "
TEKYIIIHA MIPOMEKYTOUHAS
KOHTPOJIb aTTecTalus
1 Pazgen I. [IK- | 3maer TEXHOJIOTHYECKYIO qucuumingy, [YO-1— DK3aMeH
dyHKIMOHaIbHEe | 11; | CAHATAPHO-TUIMEHNYECKMI  peXHM  paboThl coGecenona| Bompocs 1-44
npoxykThl mutanma| [IK- | MPCANPHATHS, CONCPHKAHNE TEXHONOTHUECKOTO |ye TTp-1 — uTOTOBHI
14: 000pyIOBaHUS B HAIUICKANEM TEXHUIECKOM vVO-2 - et
COCTOSIHHM; THIIOBBIE M  HOBBIE  METOJBI
IK WHXEHEPHBIX  PAcueTOB  TEXHOJOTUYECKUX KOJLTOKBH
17, | mapamerpos u oGopymosanus | YM,
IIK- | 6uoTexXHONOrMYeCKUX HPOM3BOJACTB; onbiTHO- | 11P-4 -
18; NPOMBIIIEHHYI0 OTPabOTKy TEXHOJOTMM U | pedepar
[IK- | MacumTabupoBaHue MPOIIECCOB; CXEMBI
19 ONTUMAaILHON KOMIIIEKCHON aTTeCTaluu

OHMOTEXHOJIOTHYECKHX IIPOAYKTOB; aHaJIu3
IoKa3aTejei TEeXHOJOTHISCKOTO mnmponecca Ha

COOTBETCTBHE HCXOHBIM Hay4YHBIM
pa3paboTkam

yMmeeT o0ecreunBaTh TEXHOJIOTHYECKYIO
JHCLHMIUTHHY, CaHUTapHO-THTMEeHUYECKU
pexuM  pabOTHl MPENIPHATHS, COJCPIKaHUE
TEXHOJIOTUYECKOT0 00opyoBaHust B
HaJJIexkKaIleM TEXHHYECKOM COCTOSIHUHY;

MCIOJIb30BaTh TUIIOBBIE U  Pa3pabaThIBaTh
HOBBIC  METOABI  HH)KECHEPHBIX  PacyYeTOB
TEXHOJIOTHYECKUX MapaMeTPOB U 000PYI0BAHHUS
OMOTEXHOJIOIMYCCKUX MMPOU3BOJICTB; MPOBOINUTH
OTIBITHO-TIPOMBIIIICHHYIO 0oTpaboTKy
TEXHOJIOTHH ¥ MacImTaOUpOBaHHE IPOIECCOB;
BEIpa0AaTHIBATh M HAYYHO OOOCHOBBIBATH CXCMBI
ONTUMAIILHOW  KOMIUIGKCHOW  aTTecTaluu
OMOTEXHOJIOTHYCCKIX MIPOAYKTOB;
aHAJIM3MPOBATh TIOKA3aTENN TEXHOJOIHMYECKOTO
mpolecca  Ha  COOTBETCTBHE  MCXOIHBIM
Hay4YHBIM pa3paboTKam

BJajieeT HaBBIKAMH obecrieueHust
TEXHOJIOTHYECKONW JWCIUILUINHBI, CaHUTapHO-
TUTHEHUYIECKOTO PEXXUMa PabOThI IPEITPHUSITHS,
CoJIep )KaHUs TEXHOJIIOTHYECKOTO 000PYIOBAHUS
B HaJJIEKAalleM TEXHHUYECKOM COCTOSHHHU;
HaBBIKAMH  HKCIIOJB30BaHHMS  THIIOBBIX  H
pa3pabOTKH HOBBIX METOJOB HMHKCHEPHBIX




pacueToB TEXHOJOTMYECCKMX TapaMeTpoB U
obopynoBaHus OMOTEXHOJIOTMYCCKHUX
TIPOM3BOJICTB; HABBIKAMHU IIPOBEICHUS OIBITHO-
MPOMBIIIICHHON OTPabOTKH TEXHOJIOTHH U
MacmTaOMpoBaHUA  IPOIECCOB;  HABBIKAMH
BEIPAOOTKM M HAYYHOTO OOOCHOBaHHS CXEM
ONTUMAJILHOU KOMIUIEKCHOM aTTecTaluu
OMOTEXHOJIOTHIECKUX MPOAYKTOB; HaBBIKAMHU
aHamM3a  IOKa3aTeled  TEXHOJIOTUYECKOTO
mporecca  Ha  COOTBETCTBHE  HCXOJHBIM
HAYYHBIM pa3paboTKam

TuIIOBBIE KOHTPOJIBHBIE 3a1aHUS, METOAUYECKUE MATEPUAIbI, ONPEACIISIOIINE
IpOLEIypbl OIEHUBAaHUA 3HAHWM, YMEHUHM W HABBIKOB M (WJM) OIbITa
NESATEIbHOCTH, a TaK)K€ KPUTEPUU U IOKa3aTesHd, HEOOXOAMMBIE ISl OLCHKU
3HAHWI, YMEHUH, HABBIKOB M XapaKTEpHU3YyIOIIME 3Tanbl (POPMHUPOBAHUS
KOMIETEHIIMH B MpOLIECCE  OCBOGHMS  OOpa3oBaTEIbHOM  MPOTrpamMMBbl,

npeacrasiieHsl B [Ipunoxennn 2.

V. CIIUCOK YYEBHOH JIUTEPATYPbI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIIMHbI

OcHoBHas auTeparypa
(anekmponHbie u nevammuvle U30aHLs)
1. ®yHKIIMOHANTBHBIC TPOAYKTHI MTUTAHUS : yueOHOe Tocodue 11t By30B / [P.

A. 3antnymnun, P. B. Kynakosa, X. K. I'agenesa u np.]. Mocksa : KnoPyc, 2012. -
303 c. (3 ak3.) http://lib.dvfu.ru:8080/lib/item?id=chamo:667028&theme=FEFU

2. OyHKIMOHAIbHBIE MUIIEBbIE MPOAYKTH. BBeiaeHne B TEXHOJIOIHU
yueOHuK 175 By30B / A. @. [Joponun, JI. I'. UnaroBa, A. A. Kouetkosa [u ap.] ;
noa pen. A. A. KouerkoBa. MockBa : JleJlu mpunt, 2009. - 286 c. (3 7K3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:359010&theme=FEFU

3. Butramunbl u BUTaMUHOIIOA00HBIE BelecTBa: yueOHoe nmocobue / FO. A.
Teipcun, A. A. Kponesen, A. C. Umxuk. Mocksa : JleJIu mmoc, 2013. - 202 ¢. (2
ak3.) http://lib.dvfu.ru:8080/lib/item?id=chamo:732093&theme=FEFU

JlonoiHMTE IbHAA JTUTEPATypa
(neuammnvie u snexmporHbIe U30aHUs)



http://lib.dvfu.ru:8080/lib/item?id=chamo:667028&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:359010&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:732093&theme=FEFU

1. Hesepoa O. A., IlumeBas OuUOTEXHOJOTHS NPOAYKTOB U3 ChIPbS
pactutenbHoro mpoucxoxaenus: Yued. / O. A. Heseposa, I'. A. ['openukosa, A.
1O. IlpocekoB, B. M. Ilo3nsikoBckuii - M. : HUL UTH®PA-M, 2014. - 318 c.
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-4160&theme=FEFU

2. TexHomorust MPOU3BOACTBA (YHKIMOHAIBHBIX MPOJYKTOB MHUTaHUS
[DneKkTpoHHBIN pecypc]: ydueOHOo-meTonuueckoe nocooue / Benenunanckuii A.C.,
Munmna O. - Bosrorpaa:Bonrorpanckuii I'AY, 2014. - 80 c. - Pexum ngocryna:
http://znanium.com/catalog/product/615070

3. 3unoBbeBa M.E. TexHomoruss mpoAyKTOB (DYHKIMOHAJIBHOTO MHUTAHUS
[DnexTpoHHBIN pecypc]: yueOHoe mocobue/ 3uHoBbeBa M.E., IInaiinep K.JI.—
OnexkTpoH. TekcroBble naHHble.—  Kaszanp: Ka3aHckuii  HallMOHAJIBHBIN
UCCJIEIOBATENbCKUI TexHonornueckuii yuusepcurer, 2016.— 175 ¢.— Pexum

nocryma: http://www.iprbookshop.ru/79571.html. — 3BC «IPRbooksy.

4. YrpaplieHHE€ KayeCTBOM MHIIEBBIX (DYHKIIMOHAIBHBIX WHIPEIUEHTOB
[OnexTpoHHBIl pecypc]: moHorpadus/ JI.I. EmuceeBa [u ap.].— DAeKTpoH.
TekcToBble naHHble.— M.: Ilameorun, 2013.— 210 c.— Pexum pocryma:

http://www.iprbookshop.ru/48705.html. — DBC «IPRbooksy.

5. buorexnonoruss KOMOMHMPOBAHHBIX TMHUIIEBBIX MPOAYKTOB Ha OCHOBE
MOJIOYHOTO ¥ MUKPOOHMOJIOTHYECKOTO CBIPhS : METOJl. YKa3aHUs K J1abop. paboTam
st cryaenToB cnerl. 240902 "IlumeBas 6uorexHosorud" Bcex popMm o0yyeHus /
coct. H.B. Cutyn, E.C. ®@umeHko . BUOTEXHOIOTHS MOJIOYHOTO MPOU3BOJICTBA,
Brnaausoctok : M3a-Bo0 TUXOOKEaHCKOTO 3KOHOMUYECKOTO yHHUBepcuTeTa , 2009. —

96 c. (8 7k3.). http://lib.dvfu.ru:8080/lib/item?id=chamo:357087&theme=FEFU

6. OCHOBHbBIE MPUHIIUITBI TIEPEPAOOTKH CHIPhSI PACTUTEIHLHOTO, KUBOTHOTO,
MUKPOOUOJIOTUUECKOTO TPOUCXOXKJICHUSI M PBIOBI : METOA. YKazaHus s
ctynenToB crem. 240902 «IlumeBas OuoTexHoiorus» Bcex (opm oOydeHus /
coct. E.B. Makaposa, BinaguBoctok : M31-B0 THXOOKEaHCKOIO 3KOHOMUYECKOTO
YHUBEPCUTETA, 20009. — 80 C. (10 9K3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:356130&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-4160&theme=FEFU
http://znanium.com/catalog/product/615070
http://www.iprbookshop.ru/79571.html
http://www.iprbookshop.ru/48705.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:357087&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:356130&theme=FEFU

7. IpoznoBa T.M. u np. ®usnonorus nurtanus (Tekct): ydueOHuk / T.A.
Kpacnoga, I1L.E. Bnomunckuii, B.M. Ilo3usikoBckuit. — M.: [le Jlu mmroc, 2011.
— 352 C. (10 9K3.).
https://lib.dvfu.ru:8443/lib/item?id=chamo:666788&aid=TAMN3%2B0YoyTYRI
O4N1jSLVI33bBHOIT1ZL 8rayoDn3w%3D%3BbujEOHVUX8s0Wn4DJUALMAY%
3D%3D%3BhHJLDwitYc3eBE7sxgCETbocSO0dMGxkO%2B9WIcdm/yk2fJ3Xua
Pu9vSNe78sNOwWAiIfvOWUSEG6Rj21UY O3BGIB1tAJgvofIMMcpUfISOCvnG4%
3D

8. Ceperun C.A. buosorm4ecku akTHBHBIC J00aBKH B TIPOW3BOJICTBE
MPOJYKTOB U3 JKMBOTHOTO CHIpbsl [DJIEKTPOHHBIA pecypc]: yueOHoe mocooue /
Ceperun C.A. — DnexkTpoH. TeKCTOBble NnaHHble. — KemepoBo: KemepoBckuii
TEXHOJIOTHUECKUI WHCTUTYT MHINEBON mpombinuieHHoctn, 2014, — 104 c. —

Pexxum moctyna: http://www.iprbookshop.ru/61260.html — DBC «IPRbooks».

HopmaTuBHbI€e 10KYMEHTHI

1.TOCT P 54059-2010 IlponykTel miUIEBble (PYHKIIMOHAJBHBIE.
Wurpenuentsl mnumeBble  (QyHknuoHanmpHble. Kriaccudukamms u  oOrque
TpeOOBaHUA.

2.TOCT P 52349-2005 IIpomyktel mwumieBbie. [IpoayKThl THUIIEBBIE
dbyHKIIMOHANBHBIE. TEepMUHBI U OTIpEICIICHUS.

3.TOCT P 56543-2015 Hanutku ¢pyHkuuonambubie. O01IMe TEXHUYECKUE
YCJIOBHUSI.

4. TOCT P 56145-2014 IIponyktsl nuiieBbie (GyHKIUOHATbHBIE. MeToabl
MUKPOOHOJIOTHYECKOTO aHAIH3a.

5.TOCT P 55577-2013 IlpoaykThl MOHIIEBbIE CHEUUAIUZUPOBAHHBIE U
dbynknuonanpabie.  WHpoOpMaruss 00  OTAWYUTENBHBIX  MPU3HAKAX U

() PEeKTUBHOCTH.

VI.METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO JTNCHUIIJIMHBI


https://lib.dvfu.ru:8443/lib/item?id=chamo:666788&aid=TAMN3%2B0YoyTYRiO4N1jSLVl33bBH0IT1ZL8rayoDn3w%3D%3BbujE0HvUx8s0Wn4DJUA1MA%3D%3D%3BhHJLDwitYc3eBE7sxgCETbocS0dMGxkO%2B9Wlcdm/yk2fJ3XuaPu9vSNe78sNOwAifvQwUSE6Rj21UYO3BG9B1tAJgvofIMMcpUfJ5OCvnG4%3D
https://lib.dvfu.ru:8443/lib/item?id=chamo:666788&aid=TAMN3%2B0YoyTYRiO4N1jSLVl33bBH0IT1ZL8rayoDn3w%3D%3BbujE0HvUx8s0Wn4DJUA1MA%3D%3D%3BhHJLDwitYc3eBE7sxgCETbocS0dMGxkO%2B9Wlcdm/yk2fJ3XuaPu9vSNe78sNOwAifvQwUSE6Rj21UYO3BG9B1tAJgvofIMMcpUfJ5OCvnG4%3D
https://lib.dvfu.ru:8443/lib/item?id=chamo:666788&aid=TAMN3%2B0YoyTYRiO4N1jSLVl33bBH0IT1ZL8rayoDn3w%3D%3BbujE0HvUx8s0Wn4DJUA1MA%3D%3D%3BhHJLDwitYc3eBE7sxgCETbocS0dMGxkO%2B9Wlcdm/yk2fJ3XuaPu9vSNe78sNOwAifvQwUSE6Rj21UYO3BG9B1tAJgvofIMMcpUfJ5OCvnG4%3D
https://lib.dvfu.ru:8443/lib/item?id=chamo:666788&aid=TAMN3%2B0YoyTYRiO4N1jSLVl33bBH0IT1ZL8rayoDn3w%3D%3BbujE0HvUx8s0Wn4DJUA1MA%3D%3D%3BhHJLDwitYc3eBE7sxgCETbocS0dMGxkO%2B9Wlcdm/yk2fJ3XuaPu9vSNe78sNOwAifvQwUSE6Rj21UYO3BG9B1tAJgvofIMMcpUfJ5OCvnG4%3D
https://lib.dvfu.ru:8443/lib/item?id=chamo:666788&aid=TAMN3%2B0YoyTYRiO4N1jSLVl33bBH0IT1ZL8rayoDn3w%3D%3BbujE0HvUx8s0Wn4DJUA1MA%3D%3D%3BhHJLDwitYc3eBE7sxgCETbocS0dMGxkO%2B9Wlcdm/yk2fJ3XuaPu9vSNe78sNOwAifvQwUSE6Rj21UYO3BG9B1tAJgvofIMMcpUfJ5OCvnG4%3D
http://www.iprbookshop.ru/61260.html

Teopetnueckass 4YacTh JUCHUIUIMHBI «BHOTEXHONMOTHUS MPOU3BOJCTBA
(GYHKIIMOHATBHBIX MTPOIYKTOB MATAHUS PACKPHIBACTCS HA JIEKIIMOHHBIX 3aHATHSX,
TaK Kak JICKIUS SIBIISIETCS OCHOBHOUM (opMoi oOydeHus, Tle MpernojiaBaresieM
JTAFOTCSl OCHOBHBIE TTOHSITUS TUCIIUTUIUHBI.

[TocnenoBaTeNbHOCTh HW3JIOKEHUSI MaTepuaia Ha JIEKIUOHHBIX 3aHATHUSX,
HarmpaBjieHa Ha (OPMHUPOBAHHE Y CTYACHTOB OPUEHTUPOBOYHOM OCHOBBI JIJIs
MOCIIEAYIOLIETO YCBOSCHUS MaTepuaa Mpu caMOCTOATEIBHON paboTe.

Ha npakTtrueckux 3aHATUSAX B XOJE€ JUCKYCCUI Ha CEMUHAPCKUX 3aHATUAX U
npu 00CYXIeHUU pedepaToB CTYACHTHI y4aTcsl aHAIM3UPOBATh U MMPOTHO3UPOBATH
pa3BUTHE OMOTEXHOJOTUM (DPYHKIIMOHAIBHBIX MPOAYKTOB MUTAHUS B Pa3IMUHBIX
MPWIOKEHUSAX KaK HAYKH, PACKPBIBAIOT €€ HAyUHbIE U COLIUATIbHBIE MPOOJIEMBI.

[IpakTyeckue 3aHATHS Kypca MPOBOASTCA IO BCEM paszieiaM ydeOHOMU
nporpammbl. [IpakTuyeckrue paboThl HaNpaBiIeHbl HA POPMUPOBAHUE Y CTYICHTOB
HABBIKOB CAMOCTOSITEILHOM HCCIIeIOBAaTENbCKON paboThl. B xome mpakTuueckux
3aHATUN CTYJEHT BBIMOJHSAET KOMIUICKC 3aJlaHWM, MO3BOJISIIOIINN 3aKPENUTh
JEKIIMOHHBIM MaTepuail MO H3y4aeMOill TeMe, MOJYyYUTbh OCHOBHBIE HAaBBIKM B
Pa3JIMUHBIX 00JACTAX IUCHUIUIMHBI. AKTUBHOMY 3aKPEIJICHHUIO TEOPETUUYECKHUX
3HaHHUK CIIOCOOCTBYET 00CYX ACHHE MPOOIEMHBIX ACTIEKTOB JUCITUIUIHHBI B (hopme
CEMUHApa U MPaKTUUYECKUX 3aHATUW. [Ipr 3TOM NMPOMCXOOUT pa3BUTHUE HABBIKOB
CaMOCTOATENbHON HCCIE0BATENbCKON JEeATEIbHOCTH B Tpolecce padoThl C
HAyYHOW JIUTEPATypOH, MEPUOAMYECCKUMHU H3JaHUSMU, (HOPMHUPOBAHHE YMEHUS
apryMEHTHUPOBAHHO OTCTaWBaTh CBOIO TOUKY 3pEHMS, CIOyIIaTh IPYTrUX, OTBEYATh
Ha BONIPOCHI, BECTH TUCKYCCHIO.

[Ipu nHamucanuu pedepaToB PEKOMEHIYETCS CaMOCTOSITEIbHO HAWTH
auTepaTtypy kK Hemy. B pedepare packpbiBaeTcs cCoJepkKaHUE HCCIIeayeMon
npobsieMbl. Pabota Hax pedepaTrom momoraeTr yriayOuTh MOHUMAHUE OTAEIBHBIX
BOIIPOCOB Kypca, GopMUpoBaTh U OTCTAaMBATh CBOIO TOUKY 3PEHHUS, TPHUOOPETATh U
COBEPIICHCTBOBATh HABBIKM CAMOCTOSITEIbHOM TBOPYECKOW pabOThl, BECTH

aKTUBHYIO IMO3HABATEIHHYIO paloTy.



OcHOBHBIE BHUJIBI CAMOCTOSITENIEHOM pabOThl MaruCTPaHTOB — 3TO paboTa ¢
JUTEPATypPHBIMUA UCTOYHUKAMU U METOJUUYECKHUMH PEKOMEHIALUAMU 110 U3YyUEHUIO
TEXHOJIOTUM (PYHKLIHMOHAJBHBIX MPOAYKTOB MHUTAHUS, MUHTEPHET—pPecypcaMu JJis
Oonee TIyOOKOTO O3HAKOMIICHHS C OTICIbHBIMU MpOOJIeMaMU TEXHOJOTUHU
(YHKIMOHANBHBIX TPOAYKTOB. Pe3ynbTarl paboThl O(QOPMISIOTCS B BHUIE
pedepaToB WIM JOKIAIOB C TMOCIEAYIOUMM oOcyxkaeHueM. Tembl pedeparos
COOTBETCTBYIOT OCHOBHBIM pa3jiesiaM Kypca.

JInst mpoBeneHUsl TEKYIIero KOHTPOJSi M TPOMEKYTOYHOW aTTeCTalllH

IMPOBOJUTCA HECCKOJIBKO YCTHBIX OITPOCOB U TECT-KOHTPOJIbHBIX pa60T.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

TV CHUTLIAHBI

MarepuanbHO-TEXHUYECKOE obecrieueHue  peanu3alyd  JAUCHUTLIIAHBI

BKJIFOYaeT B ce0s AyIUuTOpun JIA IIPOBCACHHA JICKOIMOHHBLIX H IIPAKTHYCCKHX

3aHATUH, 000pyIOBaHHbIE MYJIbTUMEIUMHBIM o0opyaoBaHuEM, 17}

COOTBCTCTBYIOIIHMC CAHUTAPHBIM H IIPOTHUBOIIOKAPHBIM HOpMaM.

Haumenosanue
000py10BaHHBIX [lepeueHb OCHOBHOTO 000PY10BaHUS
MIOMEIICHUI
Jlaboparopus obieit VYyeOHas mebenb Ha 25 pabounx MecT, MecTo mpenogaBaTens
OMOTEXHOJIOTHH (crom, cTym).

MUIIEBBIX POIYKTOB
r. BnaguBocTok, o.
Pycckuii n. Asixe .10,
Kopnyc 25.1, ayn. M
311.

VYueOHast ayuTOpus IS
MIPOBEJICHUS 3aHATUN
JIEKIMOHHOI'O THIIA,
MPAKTHYECKUX U
71a00paTOPHBIX 3aHATHH,
TPYIIIOBBIX U
WHJIUBUTyaJIbHBIX
KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJIA U
IIPOMEKYTOUHON
aTTeCTaluu.

AHanmuTH4YeCKOe W TexXHojoruueckoe obopynoBanue (M311):
Ilentpudyra wmomounas c¢ Harpesom I[JIM 1-12; Tepmocrar
xuakocTei  LOIP  Lt-208a, o0vem 8m, 120x150/200MmMm;
AHnanuzatop kadectBa Mosoka Jlakran 1-4 mon.230; PH-merp-
MIWDTHBOJIBMETp co mratuBoMm pH-150MU; Becwr BCIT 1.5-2-3T;
XononunbHuk "Okean-RFD-325B"; Illkad cymunsHbIN, Kamepa U3
HEepX. cTany, 581, mmra >nexTpudeckas meura 1114 101-226589;
Marnuutnas Memainka [19-6110 ¢ nogorpeBoMm; Bucko3sumerp BHK-
0,3-XC3 (d-1.41) xamwmspabiit crexistaabii; [tatus 113-2710
na0op. U1t OIOPETOK.

MynsTumeauitnoe o6opyaosanue: Mono0iaok Lenovo C360G-
134164G500UDK; Okpan ¢ anekrponpuBoaom 236*147 cm Trim
Screen Line; ITpoektop DLP, 3000 ANSI Lm, WXGA 1280x800,
2000:1 EW330U Mitsubishi; Iloacucrema crenuanu3upoBaHHBIX
kperieHuit  obopynoBanusi CORSA-2007 Tuarex; Iloacucrema
BUJCOKOMMYTaMK: MarpuuHbiii kommyrarop DVI DXP 44 DVI
Pro Extron; ymmautens DVI mo Butoii mape DVI 201 Tx/Rx
Extron; Ilomcucrema ayauoKOMMyTalMM M 3BYKOYCHIICHUS,
aKycTudeckass cucrtema st nmotosoyHoro MoHtaxka SI 3CT LP




Extron; MukpodonHnas nernuyHas paaunocucrema ¥YBY nuamazona
Sennheiser EW 122 G3 B coctaBe O6ecripoBoHOT0 MUKpPO(OHA U
npueMHuka; nudposoi aymauonporeccop DMP 44 LC Extron;
CereBoit kouTposuiep ynpasinenus: Extron IPL T S4; 6ecripoBogHbIe
JIBC nmns oOywaromuxcsi oOecriedeHbl CHUCTEMOM Ha 0a3e TOdYeK

nocryna 802.11a/b/g/n 2x2 MIMO(2SS).

CamocTrosrenbHas pabora

KoMnbrorepHslii knacc
r. BmaguBocToK, o.
Pycckuii n. Asixe 1.10,
Kopnyc 25.1, ayz.
M621.

YueOHast ayuTopus s
MIPOBEJICHUS 3aHATUN
JEKIIMOHHOI'O THUIIA,
MPAKTUYECKUX 3aHITUH,
TPYIIIOBBIX U
WHIUBUTYAJIbHBIX
KOHCYJIbTALIUH,
TEKYIIErO KOHTPOJIA U
IIPOMEKYTOUHOU
aTTeCTalUN.

VYuebHast Mebenb Ha 17 pabodnx MeCT, MECTO MPENoaBaTes
(crom, crym).

Mono6nok Lenovo C360G-i34164G500UDK 19.5" Intel
Core 1i3-4160T 4GB DDR3-1600 SODIMM (1x4GB)500GB
Windows Seven Enterprise - 17 mryk; [IpoBoanas cetp JIBC —
Cisco 800 series; OecnpoBognbsie JIBC 1 oOydaromiuxcs

oOecrieueHbl cucTemMoil Ha 6a3e touek moctyna 802.11a/b/g/n 2x2
MIMO(2SS).

YHuranbsHbIE 327161
Hayu4noii OubimoTexu
JAB®Y ¢ oTKpBITEIM
JIOCTYTIOM K (poHITY
(xopmyc A - ypoBeHb 10)

OO6opynoBaHue uuTaIbHBIX 3an0B HayuHolf OubGinorexu
JB®Y: Mono6nok HP ProOne 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty Ckopoctp moctymna B MHTepHeT
500 Mo6ut/cex. Paboumne mecra ans droAed ¢ OrpaHUYEHHBIMH
BO3MOYKHOCTSIMHM 370POBbSI OCHAIIEHBI TUCIUICSIMH M TPUHTEPaMU
Bpaiins; o6opynoBaHbl: MOPTaTUBHBIMHM YCTPOMCTBAMM ISl UTEHUS
IUIOCKOTIEYAaTHBIX ~ TEKCTOB, CKAaHUPYIOUIMMHU ¥ YHUTAIOLUIMMHU
MallMHAMH BHJICOYBEIIMYUTEIIEM C BO3MOXKHOCTBIO PETYISIIAN
[[BETOBBIX CIHEKTPOB; YBEIMYHBAIOIUMH 3JIEKTPOHHBIMU JyHaMH U
YIBTPa3BYKOBBIMH MapKHUPOBIIMKAMHA




[Ipunoxenue 1

MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3BOBAHU S POCCUMCKON OEJEPALINN
OdenepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00Pa30BaTEbHOE YUPEKICHHE BBICIIIETO 00pa30BaHHUsI

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(IBDY)

IKOJIA BUOMEJUIINHBI

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbHI OBYYAIOIIUXCSA
no aucHumiIuHe «buorexHosorusi npon3BoacTBa PyHKIMOHAIBHBIX
NMPOAYKTOB MUTAHUS
Hanpasienue noarorosku 19.04.01 buorexHosorust
Marucrepckasi mporpamma « ArponuiineBast OMOTEXHOJIOTUS»
®dopMa NOATOTOBKH 0OYHAA

BaaauBocTok
2019



IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH padOThI MO IMCHMILIMHE

Bun IIpumepHbIe
Ne Jara/cpokn N
CaMOCTOSITEJILHOI HOPMbI BpeMeHH dopma KOHTPOJIsA
n/n BBINOJTHEHHS
padoThI HA BBINOJIHEHHE
Pedepar
IToaroroBka (bepar,
1 24-25 "epens 14 cobecemoBaHuE 110
pedeparon
TeMme pedepaTa
[Ipe3enTanus
IMoxroroBka ’
2 26-27 "Hegens a 14 cobecemoBaHHE 110
MPE3CHTAIINH
TEeME MPE3CHTAIINHI
IToaroroBka K
N Konrtponbnas
3 28-29 »enens KOHTPOJIbHOM 14
pabora
pabore
IToaroroBka k IIpoBeneHue
4 30-32 megens A 14 PoBell
KPYTJIOMY CTOJTY KpPYTJIOTO CTOJIa
IToaroroska x Otuer 0
Kaxnyro Henenro N o
5) MPaKTUYECKON 16 MIPaKTUYECKOU
cemecTpa
pabore pabore

CamocrosiTenbHasi paboTa CTYJEHTOB COCTOMT M3 MOATOTOBKH K
NPaKTUYECKUM  3aHATHSAM, pabdOThl HaJ PEKOMEHIOBAaHHOW JHUTEPaTypoOHu,
HaIlMCaHUA JOKJIALO0B 110 TEME CEMUHAPCKOI0 3aHATH, [IOATOTOBKH IIPE3ECHTALIUMN.

[IpenogaBarens mnpemnaraeT KaXAOMY CTYICHTY WHAUBHIyalbHbIE U
nudepeHpoBaHHble 3aiaHusd. HekoTopble M3 HUX MOTYT OCYLIECTBIISATHCSA B
rpynne (Hampumep, MOATrOTOBKA JOKJIajla U MPE3EHTAMHU M0 OJHOM TeMe MOTYT
JienaTh HECKOJIbKO CTYJIEHTOB C pa3/eJIeHUEM CBOMX OOSI3aHHOCTEH — OJIMH

TOTOBUT HAYYHO-TEOPETUUYECKYIO YACTh, a4 BTOPOU MPOBOJUT aHATIU3 MPAKTUKH ).

3agaHusa 111 CAMOCTOSITEJIHLHOI0 BBINOJTHEHUS
1. Tlo 3amaHHOW TeMe KPYyTrJoro CToJia JOHKEH OBITh TMPOBEICH aHalu3
autepatypbl. [lo mpopaboTaHHOMY MaTepuany AOJKHA ObITh MOATOTOBJIEHA U
MIPE/ICTaBIICHA HAa 0OCYXKICHUE TeMa KPYTJIoro cToJja.
2. Hanucanue pedepata mo Teme, MPeAJIONKEHHOW MpENojaBaTesieM WiIu
CaMOCTOSITEJILHO BEIOPAaHHOM CTYIEHTOM UM COTJIAaCOBAHHOM C MPEINOaBaTeieM.
3. ITloaroroBka mpe3eHTanuii C MCHOJb30BAaHUEM MYJIBTUMEIUNHOTO

000opy10BaHUS.




MeToanyeckue yKasaHus K BbINOJHEHUIO pedepara
Lenu u 3agaun pedepara

Pedepar (ot nmar. refero — nokiaaeiBaro, cooOIIar0) NpeacTaBiIseT codbon
KpaTKO€ M3JI0KEHUE MPOOIeMbl MPAKTUYECKOTO MM TEOPETHUYECKOrO XapaKTepa C
(bopMyIMPOBKOM OMpeIeIeHHBIX BHIBOJOB IO paccMaTpuBaeMoi Teme. M30pannas
CTYJIEHTOM TIpo0iieMa H3ydaeTcs M AaHAJIU3UPYETCs Ha OCHOBE OJIHOTO WM
HECKOJIbKMX HCTOYHUKOB. B oTimume oT KypcoBoi paOOThl, MpEaCTaBISIONICH
co0Oll KOMILUIEKCHOE HCCIeIoBaHME MpoOieMbl, pedepar HampaBieH Ha aHAIW3
OJTHOM WJIM HECKOJBKUX HAYYHBIX PalboT.

L]ensamu Hancanus pedepara ABISIFOTCS:

® Da3BUTUE Yy CTYJECHTOB HAaBBIKOB IIOMCKAa aKTyaJbHBIX MpoOJeM
COBPEMEHHOI0 3aKOHO/IaTEIbCTBA;

® DPa3BUTHUE HAaBBIKOB KPATKOTO M3JI0KEHUS MaTepHalia C BbIICICHUEM JTUIIIb
CaMbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOAUMBIX JIJIsl PACKPBITUSL CYTH TPOOJIEMBI;

® Da3BUTHE HABBIKOB aHAJM3a U3YYEHHOIO Marepuajia u (HopMyIHpOBaHUS
COOCTBEHHBIX BBIBOJOB 10 BBIOpAaHHOMY BONpPOCY B MHCbMEHHOU (opme,
HAyYHBIM, TPAMOTHBIM SI3bIKOM.
3aoauamu Hanvcanus pedepara sBISIOTCS

- HAy49UTh CTyJE€HTa MAaKCUMaJIbHO BEPHO TepefaTh MHEHHs aBTOPOB, HA
OCHOBE PabOT KOTOPBIX CTYICHT MUIIIET CBOM pedepar;

- HAyYUTb CTYACHTA TPAMOTHO H3JIaraTh CBOIO MO3HUIUIO 10 aHATM3UPYEMO
B pedeparte npodiieme;

- IOATOTOBUTh CTyJEHTa K JajbHEHIIeMy Y4YacTHMI0O B Hay4yHO —
MPAKTHUECKUX KOH(PEPEHIIUAX, CEMUHAPaX U KOHKYpcax;

-TIOMOYb  CTYJICHTY ONPEAECIUTBCS C HHTEPECYIOIIEM €ro TeMOu,
JaNbHENIee PacKPBITHE KOTOPOH BO3MOXKHO OCYIIECTBUTH TpPU HAMMCAHUU
KypCOBOI pabOThI WIIH JUIIJIOMA;

- YSICHUTB JUIsl ce0s1 ¥ M3JI0KUTh MPUYMHBI CBOETO corjiacus (Hecoryiacus) ¢

MHCHHUECM TOI'O HJIKM KHOT'O aBTOpa I10 HaHHOﬁ HpO6HCMC.



OcHoBHBIE TPeOOBaHMSA K COAep:KaHUI0 pedepaTa

CTyaeHT AOHKEH MCIOJIb30BaTh TOJBKO T€ MaTepuasbl (Hay4HbIE CTATHH,
MoHorpaduu, Mocodus), KOTOpble UMEIOT MPSIMOE OTHOIICHHE K M30paHHOU UM
TeMe. He JomyckaroTcs OTCTpaHEHHBIE pAaCCYXICHHs, HE CBS3aHHbBIE C
aHanusupyemon npooiemoit. Conepkanue pedepara JOIKHO ObITh KOHKPETHBIM,
MCCJIEIOBATHCS TOJDKHA TOJIBKO OJHA MpodiieMa (I0MmycKaeTcss HECKOIbKO, TOJIBKO
€CIM OHM B3auMOCBs3aHbl). CTyIEHTYy HEOOXOAUMO CTPOro MPHUAECPKUBATHCA
JIOTUKU HW3JIOKEHUSl (HayaTh C OMNPEJCJICHWs M aHaju3a MOHATHH, MEeperTH K
MIOCTAHOBKE NPOOJIEMBbl, MPOAHATU3UPOBATh IMYTH €€ pEeHIeHUusT U CleNaTh
COOTBETCTBYIOIIME BBIBOJBI). PedepaT HOMKEH 3aKaHUYMBATHCA BBIBEACHUEM
BBIBOJIOB I10 TEME.

ITo cBoeit cmpykmype pedepar COCTOUT U3:

1. TutyneHOrO JIHCTA;

2.BBenenust, rae CTyleHT GopMyIupyeT IpodiieMy, MOAISKALLYI0 aHATIU3Y
Y UCCJIEI0BAaHUIO;

3.OCHOBHOIO TEKCTa, B KOTOPOM IOCJEAOBATEIBbHO PaCKpbIBACTCS
n30paHHas Tema. B oriuuue OoT KypcoBoOil paboOThl, OCHOBHOUW TEKCT pedepara
nmpeanojaraeT pasaeneHue Ha 2-3 maparpada Oe3 BbyieneHus raaB. [lpu
HEOOXOJMMOCTH TEKCT pedepaTta MOXKET AOMOJHATHCA WUIFOCTPALUSMU,
TabnuIamMu, rpapukamMu, HO UMU HE CIIEIYET «IIEPErpyKaTh» TEKCT;

4.3akmo4ueHusl, i€ CTyJeHT (GOopMyJIUpyeT BBIBOJBI, CACIaHHbIE HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Criicka MCHOJb30BaHHOM JUTEpaTypbl. B TaHHOM CHUCKE Ha3bIBAKOTCS
KaK T€ MCTOYHHMKH, Ha KOTOPBIE CChUIAETCA CTYIEHT IpHU MOATOTOBKE pedepara,
TaK U UHbIE, KOTOPbIE ObLIA M3YUYEHBI UM NPHU TOJITOTOBKE pedepara.

O6weM pedepara coctaBiser 10-15 cTpaHuI] MAITMHOTIMCHOTO TEKCTa, HO B
J000M cllydae HE JOJDKEH TpeBbimath 15 crpanun. MatepBan — 1,5, pasmep
mpudta — 14, mons: neBoe — 3cm, npaBoe — 1,5 cM, BepxHee U HIkHee — 1,5
cM. CTpaHUIBl TOJKHBI OBITH MPOHYMEpOBaHbI. AO3aIHBI OTCTYN OT Haydaja

CTPOKHM paBeH 1,25 cm.



IHopsinok caaum pedepara U ero OLeHKa

Pedeparst mnumyTcst cTyneHTaMH B TEUEHHE CEMECTpa B  CPOKH,
yCTaHaBJIMBAEMBbIE NIPENIOIABATENIEM 110 KOHKPETHON JUCLUILIMHE, JOKIAIbIBACTCA
CTYACHTOM M BBIHOCHUTCA Ha oOcyxzaeHue. IlewatHelii BapuaHT cpaercs
IIPENOIABATEI0, BEAYIEMY JUCHUILINHY.

Ilo pe3ynapTaTaM NPOBEPKH CTYJIEHTY BBICTABIIIECTCS  OIPENEICHHOE
KOJINYECTBO OaljioB, KOTOPOE BXOJUT B 00IIee KOJIMYECTBO OaIoOB CTYJIEHTA,
HaOpaHHBIX MM B TeueHue cemecrpa. [lpu oneHke pedepata ydHUTHIBAIOTCS
COOTBETCTBHE COJIEP)KaHUSI BBIOPAHHOW TEME, YETKOCTb CTPYKTYpbl padOThI,
yMeHuEe pabdoTaTb € HAYYHOM JUTEpAaTypod, YMEHHE CTaBUTb NpoOIeMy H
aHAJIN3UPOBATh €€, YMEHHUE JIOTMYECKU MBICIHUTD, BIAJCHUE NMPOPECCHOHATBHON

TEPMUHOJIOTHEN, TPAMOTHOCTH O(POPMIICHUS.

PexoMeHnayemasi TeMaTHKA U NlepevYeHb pedpepaToB

1. Unentndukamuss ©  MOJEKYJIAPHO-TEHETHUYECKas  XapaKTepHCTHKA
OpPOOMOTUYECKUX MHUKPOOPTaHW3MOB. MOJEKyIsapHble MEXaHU3Mbl JEHCTBUS
MpOOHOTUKOB.

2. HoBwie nmpoOMOTHKH, NMPEOMOTUKH, CHHOMOTUKH M (PYHKITMOHAJIbHBIE
MPOTYKTHI TUTAHMUS.

3. Tlpobrmembl mUTaHWs 3MOPOBBIX M OOJBHBIX: Tpodosorus, JedeOHoe,
(GYHKIIMOHAIBbHOE W MOJAJIEP)KUBAIOIIEE MUTAaHUE, OWOJIOTUYECKH aKTHUBHBIC
no6aBku (bAJ]) k nuine B KIMHUYECKON U JUETOJIOTHYECKON MPAKTHKE.

4. OueHka O0€30MaCHOCTH MPOOMOTUYECKUX IMpENnapaToB M MNPOAYKTOB
MUTaHUS.

5. Hcmonp3oBaHWE CTaHOJOB JJIs TPOHW3BOACTBA  (YHKIIMOHATHHBIX
IPOAYKTOB.

6. Hcnonb3oBaHueM MeTOAa CBETOKYJIBTYPBI JUISI CO3JaHUSI IMPOIYKTOB
(GYHKIIMOHATFHOTO MUTAHUSI.

7. DOyHKUMOHATBHBIE MPOIYKTHI C TUETUYECKIMH BOJIOKHAMH.

8. [IumeBas kiaeTyaTka: €€ pOJIb B IIMTAHWKU YCJIIOBCKA W IIPHUMCHCHHUC B



MUILIEBON MPOMBIIUIEHHOCTH.

9. OyHKIMOHAIBHBIE TMPOAYKTHl TMHTAHUS C TPUMEHEHHEM 00aBOK
OMOJIOTUYECKOTO MTPOUCXOXKICHHUS .

10. ®yHKIIMOHABHBIE ~ MPOAYKTHl ~ TUTAHUSA,  NPUMEHSIEMBIE  TIPHU
3a00JIeBaHUSX KEITYJOUYHO-KUIIIEYHOTO TPaKTa, HAPYIICHUH JIMIIUIHOTO OOMEHa,
3a00JIeBaHUSX HEPBHOW CUCTEMBI, U JIJISl IOJIIEPKAHUSI HMMYHHUTETA.

11. Ucnonb30BaHMe TEPMOIUIACTUYECKOW DJKCTPY3WMH TIPU  pa3pabOTKe
(GYHKIMOHATIBHBIX MTPOYKTOB MTUTAHUS.

12. MopenupoBaHue ¥ TMPOTHO3UPOBAHHWE PELUENTYp W  TEXHOJIOTHUH
pu pa3padOTKe MPOAYKTOB MUTAHUS.

13. Metoaonorus co3aanus GyHKIMOHATBHBIX MPOIYKTOB MTUTAHUS.

14. KonctpynupoBanue pyHKIMOHAIbHBIX IPOAYKTOB MUTAHUS.

15. HoBbie TexHONOTMH (YHKIMOHAJIBHBIX MPOAYKTOB TMHUTaHUS U3
Pa3JIMYHbBIX BUJIOB CHIPBS.

16. buonorudecku akTUBHBIE T0OABKU: HYTPUIIEBTUKH, MapadapMalleBTUKH,
9yOMOTUKU U OCHOBHBIC 00JIACTH UX MPUMEHEHHUS.

17. TexHOJIOTUSL PAIUO3AMUTHBIX U WUMMYHOMOIYJUPYIOIIUX TMPOIYKTOB
MUTaHUA.

18. IlexTuH Kak nepcreKTuBHAs muieBas jo0aBka XXI Beka.

19. ®yHKIIMOHAEHBIE WHTPEAUCHTHI M WX NPHUMEHEHHE B TPOU3BOJCTBE
MPOJYKTOB TIUTAHUS MSICHBIX, MOJIOYHBIX, XJI€OOOYJIOYHBIX, KOHAUTEPCKHUX,
MaKapOHHBIX ¥ KOHCEPBHBIX U3JEINHI, Maces U )KUPOB, HAITUTKOB U JIP.

20. Ucnonp30oBanne OHOJOTHUYECKA AaKTHUBHBIX J00AaBOK B  JiedeOHO-
PO HIAKTUIECKUX MPOTYKTAX MTUTAHUS.

21. IHHOBAIlMOHHBIE  TEXHOJIOTHM B  MOJICIMPOBAHMM  TPOJIYKTOB
(GYHKIIMOHATBFHOTO HA3HAYCHUS.

22. TTummesbie 100aBKH B PYHKITMOHAIBHBIX MPOAYKTAX MATAHUS.

23. MoaynbHBIN MOJIX0/1 K CO3JJaHUI0 BUTAMUHHBIX PEMHUKCOB.

24. OyHKIIMOHAIbHBIE TPOAYKTHl MHUTAHWS B MPOQPIIAKTHKE YCKOPEHHOTO

CTapCHUs. XapaKTepI/ICTI/IKa, OCOOCHHOCTH TE€XHOJIOTHH.



[Ipunoxenue 2

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHUS POCCUNCKOMN OEJEPALIMNA
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MMacnopt ®OC

10 AN CHUIIJINHC «bunorexHonorus IMPpOU3BOACTBA (I)YHKHI/IOHaJIBHI)IX IMpOAYKTOB

IIUTAaHUSA»
Kox u ¢popmysimpoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIETeHIHH
[1IK-11 cnoco6uocThIO | 3HAET TEXHOJIOTHYECKYIO JUCHUTUTUHY, CaHUTapHO-
o0ecreynBarh TUTUEHUYECKMI  peXdUM  paboThl  [PEANPHATHS,
TEXHOJIOTHYECKYIO COJICpIKaHUE  TEXHOJIOTUYECKOro  00OpyHOBaHHs B
JUCLUIUINHY, HaJIJIEXKAIEM TEXHUYECKOM COCTOSIHUU
CaHHTapHo- VMmeer o0ecreunBaTh TEXHOJIOTHYECKYHO JUCLUILIAHY,
TATUCHUICCKUN PEKIM CaHUTAPHO-TUTHCHUYECKHUI PEKUM paboTsI
paboThI HpeIpUATHS, IPENPUATHS, COJIEpIKAHUE TEXHOJIOTHYECKOTO
ConcpxRanue 000pYyJOBaHUS B HaUICKAIIEM TEXHUUECKOM COCTOSHUH
TEXHOJIOTHYECKOTO
Bnaneer | yappikamu obecreveHust TEXHOJIOTUIECKOU
o0opynoBaHus B
HAJUTCKAIIEM JUCUMIUIMHBL,  CAHMTAPHO-TUTHEHHYECKOTO  PEKUMA
TeXHIUECKOM paboTHl NPEINPHATUS, COAEPHKAHHMA TEXHOIOTUYECKOIO
COCTOSIHIMI 000pY/I0BAHUS B HAJUIEHKAIIEM TEXHUUECKOM COCTOSIHUN
[IK-14 cnoco6uocThiO | 3HaAET TUIOBBIE W HOBBIE METOAbl HHKEHEPHBIX PacCUyeTOB
UCIIOJIb30BATh THIIOBBIE TEXHOJOTMYECKMX  [ApaMETPOB W 00OPYIOBaHUS
U pa3pabaTbiBaTh OMOTEXHOJIOTHYECKUX IPOU3BOICTB
HOBBIC MCTO/IBI VMeer UCII0JIb30BaTh TUIIOBEIE M Pa3padaThiBaTh HOBBIE METOIbI
WHXCHCPHBIX paCuCTOB WHKEHEPHBIX PACYETOB TEXHOIOTMUECKUX TaPAMETPOB U
TCXHOJOTHICCKUX 000pyI0BaHUsA OMOTEXHOJIOTHYECKUX TPOM3BOICTB
apamMeTpoB U
Brajgeer | HaBBIKAMHM MCIIOJIb30BaHHMsS THIIOBBIX M Pa3spabOTKH

o0opynoBaHus

HOBBIX METOIOB WHIKEHEPHBIX pacueToB
OMOTEXHOJIOTHYECKUX

TEXHOJOTMYECKMX  [ApaMeTpOB W 00OPYIOBaHUS
IPOM3BOJICTB

OMOTEXHOJIOTHYECKUX TPOU3BOICTB
[IK-17 rotoBHOCTBIO K | 3HaeT OTBITHO-TIPOMBIIIJIEHHYIO  OTpPaOOTKYy TEXHOJOTHMH U
MPOBEICHHUIO OIBITHO- MacIITabupoBaHue MPOIIECCOB
HPOMBIIUICHHON Vwmeer POBOJIUTH OTBITHO-MIPOMBIILICHHYO 0TpaboTKy
OTPabOTKH TEXHONOrHH TEXHOJIOTHU W MacCIITabupOBaHHE TIPOIIECCOB
1 MaciTabupoOBaHUIO =
S~ Bnageer | HaBbIKAMH ~ TIPOBEJIEHWS  OMNBITHO-TIPOMBINUIEHHOM

0TpabOTKK TEXHOIOTUM M MacIITaOMPOBAHKS TIPOLIECCOB
[TK-18 criocobHOoCTRIO | 3HAET CXEMBI  ONTHMAIbHOM  KOMIUIEKCHOM  aTTecTaluu
K BBIpAOOTKE U OMOTEXHOJIOTHYECKUX MPOAYKTOB
Hay4qHOMY Vmeer BbIpa0aThiBATh W HAYYHO OOOCHOBBIBATH  CXEMBI
0BOCHOBAHHIO CXeM ONTHMAJILHOM KOMILIEKCHOM aTTeCTaly
ONTHMAIEHOH OMOTEXHOJOTHYECKHX IPOIYKTOB
KOMILIEKCHOM B

najeer

aTTecTaluu A HaBBIKAMHU BHIPAOOTKU M HAy4YHOI0 OOOCHOBAHHUS CXEM
6OTEXHONIOTHIECKIX ONTHUMABHOM KOMILIEKCHOM arTecTanun
NPOYKTOB OMOTEXHOJIOTHYECKHX TIPOLYKTOB
ITIK-19 cnoco6HOCTRIO | 3HAET aHAJIU3 TMOKa3zaTelell TEXHOJOTHMYECKOro Ipolecca Ha
K aHAJIM3y TI0Ka3aTeNei COOTBETCTBUE UCXOTHBIM HAYYHBIM Pa3pabOTKaM
TCXHOJOTHICCKOTO Vmeer aHAJIM3UPOBAThH HOKa3aTelu TEXHOJIOTHYECKOTO
npormecca Ha npolecca  Ha  COOTBETCTBHE HUCXOAHBIM — HAYYHBIM
COOTBETCTBHUE pa3paboTKam

HUCXOJHBIM HAYYHBIM

Bnaneer

HaBBIKAMM aHajliM3a TII0Ka3aTelied TEeXHOJIOTHUECKOTro




pazpaboTkam

mporiecca Ha  COOTBETCTBHE
paszpaboTkam

HUCXOJHBIM  HAyY4YHBIM

Ne Kontpomupyemsie

Koup! 1 aTans! popMUpOBaHHs KOMIETECHIIUH

OreHOUHBIE CpEACTBA

OMOTEXHOJIOTMYECKUX  NPOAYKTOB;  aHAJIHU3
MoKas3aresiell TEXHOIOTMYECKOIo IpoLecca Ha

COOTBETCTBHE UCXOJHBIM HaY4HBIM
pa3paboTkam

yMmeeT o0ecreunBaTh TEXHOJIOTHYECKYIO
JHCLHIUIHHY, CaHUTapHO-THTMCHUYECKUH
pexuM  pabOTHl MPENIPHATHS, COICPIKaHUE
TEXHOJIOTUYECKOTO 000pyIOBaHHSA B
HaJJIexkKaIIeM TEXHUYIECKOM COCTOSIHHU;

UCIIONB30BaTh  THIOBBIE ¥ pa3pabareiBaTh
HOBBIC MCETObI HWHXXCHEPHBIX pacyeToB
TEXHOJIOTHYECKUX MTapaMeTPOB U 000PYyI0BAHUS
OMOTEXHOJOTHUECKHX IIPOU3BOACTB, MPOBOJIUTH
OIIBITHO-IIPOMBILLJIEHHY IO 0TpaboTKy
TEXHOJIOTHH M MacIITaOUpOBaHHE IPOIECCOB;
BBIPAa0ATHIBATh M HAYYHO OOOCHOBBIBATH CXEMBI
ONTUMAJBHON  KOMIUIGKCHOIl  aTTecTaluu
OHMOTEXHOJIOTHYECKUX MPOJYKTOB;
AQHAIM3UPOBATH MOKA3aTENM TEXHOJOTHYECKOTO
mporecca  Ha  COOTBETCTBHE  MCXOJHBIM
Hay4YHBIM pa3padoTKam

BIIaJIcCT HaBBIKAMU obecrnieueHus
TEXHOJIOTUYECKONW JAMCLUUIUIMHBI, CaHUTapHO-
TUTHEHUYIECKOTO PEXXUMa PabOThI TIPEITPHUSITHS,
COJIep KaHUS TEXHOJIOTHUYECKOTO 000PYIOBAHUS
B HaJIe)KaIIEeM TEXHHYECKOM COCTOSHUU;
HaBBIKAMHU  HCIIOJIb30BAHHMS  THIIOBBIX W
pa3paboOTKM HOBBIX METOJOB HWH)XKEHEPHBIX
pacyeToB TEXHOJOTMYECKHUX MapaMeTpoB U
000pyIoBaHuUs OMOTEXHOJIOTMUECKUX
MIPOU3BOJICTB; HABBIKAMH MPOBEIEHUS OMBITHO-
MPOMBIIUICHHON OTPa0OTKH TEXHOJOTHH U
MacIITaOMpOBaHHUA  IPOIECCOB;  HABBIKAMHU
BEIPAOOTKM M HAYYHOTO OOOCHOBaHHS CXEM
ONTUMAJILHOMN KOMIIJICKCHOM aTTeCTaluu
OMOTEXHOJOTHYECKNX TPOAYKTOB; HABBIKAMH
aHaIM3a ToKazaTesein TEXHOJIOTHYECKOTO
mporecca  Ha ~ COOTBETCTBHE  HCXOJHBIM
Hay4YHBIM pa3paboTKam

n/n pa3zmemnsl =
TEKYIIIHA MIPOMEKYTOTHAs
KOHTPOJIb aTTecTanus
1 Paznen I. IIK- | 3Haer TEXHOJIOTHUECKYIO nucrumny, [YO-1— DK3aMeH
dyHKUHOHANBHBIE | 11; | CAHMTAPHO-TUTMEHHYECKHH  pexuM  paboThl [coGecenona| Bompocs: 1-44
NpoyKTH! mutanms| [IK- | MPCANPUATHS, COZCPHKAHAE TEXHONOTHUECKOTO e TIp-1 — uTOTOBHI
14: 000pyIOBaHUS B HAIIEKANEM TEXHUIECKOM vVO-2 - TecT
COCTOSIHWH; THIIOBBIE W  HOBBIE METOMBI
IIK MHKGHEPHBIX ~ PACYETOB  TEXHOJIOTHUECKHX | <O WIOKBH
17 apamMeTpoB u obopynoBanus | YM>
IIK- | 6HOTEXHONOTMYIECKAX HPOM3BOACTB; OmBITHO- | 11P-4 -
18; MPOMBIIUIEHHYI0 OTPabOTKY TEXHONOTHH U | pedepar
[IK- | MacuTabupoBaHue MPOIIECCOB; CXEMBI
19 ONTUMAaILHON KOMIIIEKCHOM aTTecTaluu




IlIkana oueHUBaHUA YPOBHSA C()OPMHPOBAHHOCTH KOMIIETEHLUH 110

aucuMIUIuHe «BruoTexHo0rus Npou3BoaAcTBa GyHKUMOHAIBHBIX MPOIYKTOB

IMUTAHUN
Koa n Jrtansl GOpMUPOBAHUSA Kpurtepuu Iloxka3arenu bau-
¢opmyupoBka KOMIEeTeHIIUH JIBI
KOMIEeTeHIUH
MK-11 TEXHOJIOTMYECKYIO | 3HaHHE CAaHUTapHO- CIIOCOOHOCTB JaTh 45-64
CcrocoOHOCTBIO JTUCTIATUIAHY, THTHCHUIECKOTO OTIpeIeIeHUs
obecrieynBaTh CaHHUTapHO- pexxnma paboThl OCHOBHBIX TIOHSTHH B
TEXHOJIOTHIECKY TUTHCHUYECKIHA TIPEIIPUATHSA, OpTraHU3aIMOHHO-
10 JUCIUILTHHY, pexuM paboThl COIIepKAHUS TIPOU3BOJICTBEHHO
CaHHUTAPHO- 3HAeT TPEAIPUSATHS, TEXHOJIOTHIECKOTO obmacTw;
TUTUCHUYCCKUN (moporoBkIii| COACPKAHHE o0opynoBaHue B CIIOCOOHOCTH
PEXUM pabOTHI YPOBEHB) TEXHOJIOTUYECKOTO | Ha/jIexalieM HEePEYHCIUTD U
NpeANPUSTHS, o0opynoBaHus B TEXHUYECKOM PacKpbITh CYyTh HOPM
coJiepxKaHue HaJIeKalleM COCTOSTHUU U [IPaBUIl
TEXHOJIOTUYECKOT TEXHHYECKOM OpraHM3aIMOHHO-
0 06opynoBaHUsA COCTOSIHUHT NPOU3BOJICTBEHHOI
B HaJJIeXKallEeM obJyactu
TEXHIYCCKOM co0r01aTh YMEHHUE COOJI0AaTh CIIOCOOHOCTH 65-84
COCTOAHMU CaHUTapHO- CaHUTAPHO- PUMEHSITh
TUTHEHUYECKU TUTHEHUYECKUI TEPMHUHOJIOIMYECKUI
PEeKHM paboThI PEeKUM paboTHI amnmapar
TPEITPUATHS C TPEIIPUATHSA, OpTraHU3aIMOHHO-
y9eTOoM collepKarthb TIPOU3BOJICTBCHHO
ymeeT TEXHOJIOTHIECKUX TEXHOJIOTHIECKOE obmacTh, paboTaTh ¢
(mponBu- 0COOEHHOCTEH 00opynoBaHHUE B HOPMaTHBHBIMHU
HYTBII) MIPOU3BOJICTBA, HaJIIC)KAIIEeM JOKYMEHTaMHU
coJiepxKaTh TEXHUYECKOM
TEXHOJIOTUYECKOE COCTOSTHUT
obopynoBanue B
Ha/JIeKalemM
TEXHHUYECKOM
COCTOSIHUHU
METOJIMKaMHU MHCTPYMEHTaMH, CIIOCOOHOCTB 85-100
coOrOICHAS METOIAMH H HCTIOTb30BaTh
CaHHUTapHO- METOIUKAMU CaMOCTOSTEITFHO
TUTHCHUYECKOTO OTIpe/IeIICHUs TEXHOJIOTHYECKOE
pexxuma paboThI CaHHUTapHO- obopynoBaHue,
BIaJeeT TPEIIPUATHS TUTHCHIIECCKIX obecrieunBaTh
(BBICOKIA) mokasaresei Ha TEXHOJIOTHIECKYTO
MPEANPUSITHA JMCUUIUIAHY,
CaHUTApHO-
TUTUEHUYECKUN
peXuM paboTHI
MIPEIPUATHS
IK-14 0COOEHHOCTH 3HaHWE OCHOBHBIX CIIOCOOHOCTB 45-64
CHOCOOHOCTBIO THIIOBBIX ¥ HOBBIX MOHATHUH U PACKpBITH CYTh
UCIIONIb30BATh METOJIOB TEePMHHOJIOTHI METO/I0B
TUIIOBBIE U WH)KEHEPHBIX METOJIOB HWH)XCHEPHBIX
pa3pabaTbiBaTh ?;I(?;Zro_ pacderoB WH)KEHEPHBIX pacyeToB
HOBBIE METO/IbI BLii TEXHOJIOTHYECKHUX pacderoB TEXHOJIOTHYECKHX
WH>KEeHEPHBIX yPOBEHB) rapamMeTpoB U TEXHOJIOTHYECKHUX rapameTpoB U
pacueToB obopyoBaHust rapameTpoB U 00opynoBaHust
TEXHOJIOTHYECKUX OMOTEXHOJIOTHYECK | 00OPYIOBAHMS OMOTEXHOJIOTHYECKHUX
rapameTpoB U UX TIPOU3BOJICTB OMOTEXHOJIOTUUECKHX | TPOU3BOICTB
000pynOBaHHS TIPOU3BOJICTB
OMOTEXHOJIOTHYEC | yMeeT HCTIOJIb30BaTh yMeHHue paboTaTh C CIIOCOOHOCTB 65-84
KHX IIPOU3BOACTB | (IIPOJBH- THUTIOBBIE METOBI METOIaMHU 00OCHOBBIBATh U
HYTBIN) WH)KEHEPHBIX HWH)KEHEPHBIX TIPUMEHS T




pacderoB pacderoB MOJTyYCHHBIC
TEXHOJIOTHYECKHUX TEXHOJIOTHYECKHUX pe3yJbTaThl Ha
rapamMeTpoB U napamMeTpoB U MPEATNPUATHIX
o0opynoBaHuUs o0opynoBaHUs OMOTEXHOIOTHIECKUX
OMOTEXHOJOTUYECK | OMOTEXHOJOIMYECKUX | MPOU3BOJCTB
UX TPOU3BOJICTB MPOU3BOJICTB
preMaMu BIIaJICHNC CTIIOCOOHOCTD 85-100
UCIIONIb30BaHHUs CHOCOOHOCTHIO MIPOBOAUTD
THUTIOBBIX ¥ HOBBIX MTOHUMAaHHUS CaMOCTOSITEIILHO
METOJIOB TpeboBaHuH, HUH)KCHEPHBIC
WH)KCHEPHBIX MPEIBSBISCMBIX K pacueTsl
pacderoB COJICPIKAHUIO U TEXHOJIOTHUECKUX
— TEXHOJIOTHYECKHUX MOCJIC/IOBATENILHOCTU | TapaMeTpoB U
(BbicoKif) rapamMeTpoB U pa3paboTKu METOOB | 00OPYIOBaHUS
obopynoBaHuUs WH)KEHEPHBIX OMOTEXHOIOTHIECKUX
OMOTEXHOJIOTUYECK | PAacdeToOB MIPOHU3BOJICTB
UX TPOU3BOJICTB TEXHOJIOTHYECKHUX
napamMeTpoB U
o0opymoBaHUs
OMOTEXHOJIOTUIECKUX
NIPOU3BOJICTB
MK-17 OCHOBBI IIPOBE/ICHHS | 3HAHHUE OCHOB CIIOCOOHOCTb JaTh 45-64
TOTOBHOCTBIO K OIIBITHO- HpOMLIIlIJ'IeHHOﬁ OIPCACIICHUA
NPOBEACHUIO MIPOMBIIIJIEHHOMN 0TpabOTKH OCHOBHBIX MTOHATUH B
OTBITHO- 0TpabOTKH TEXHOJIOTHH U 00J1aCTH OIBITHO-
HpOMbIIHHeHHOﬁ TCXHOJIOTUH U MaCH_ITa6I/IpOBaHI/IH HpOMLIIHHeHHOﬁ
0TpaboOTKH ?Egre)f)ro— MacuTabupoBaHusl | MPOLIECCOB 0TpaboTKu
TEXHOJIOTUH U v MPOLIECCOB TEXHOJIOTHH U
MacITabupOBAHUIO BRI MacITabupoBaHUs
MPOLIECCOB YPOBCHE) MPOLIECCOB;
MePEYUCITUTD U
PacKpBITh CYTh
METOJI0B
UCCIIEIOBaHUS
MPOBOAUTH yMEHHE IPOBOJIUTH CIIOCOOHOCTB 65-84
OIIBITHO- OIIBITHO- MPpUMCHSATH
MMPOMBINJICHHYIO MMPOMBINIICHHBIC TepMI/IHOHOFI/I‘IeCKHﬁ
ymeer 0TpaboTKy 0TpabOTKH amnmapar §
(HpO,Z[BI/I' TEXHOJIOTUH U TEXHOJIOTUH U 6I/IOTCXHOHOFI/I‘IQCKOI/I
HyTHIHT) MacuITabupoBaHUsl | MacIITaOUPOBaHUE 00J1aCTH U TOSICHATh
MPOLIECCOB MPOLIECCOB CYTh METOJIOB B
YCTHBIX OTBETaX Ha
BOIPOCHI U B
MMUCbMEHHBIX PadOTax
METOJIMKaMHU BIIaJICHUE CIOCOOHOCTH 85-100
MPOBEACHUS HHCTPYMEHTAMH, paboTaTh ¢ JaHHBIMU
OIIBITHO- METOAaMHU U O IPOBCIACHUN
l'IpOMBH.HJ'ICHHOﬁ METOAUKaAMU OIIBITHO-
0Tpa6OTKI/I IIPOBEACHUA OIBITHO- TTPOMBINIIICHHBIX
TEXHOJIOTUU U IIPOMBIIIIIEHHON 0oTpaboTOK
BIIajieeT MacuTabupoBaHusi | OTPabOTKH TEXHOJIOTHH U
(BBICOKMIA) | mpoleccoB TEXHOJIOTHH U MacIITaOupOBaHHS
MacITaOupoBaHUS TIPOLIECCOB,
MPOLIECCOB MIPOBOJIUTH
CaMOCTOSTCIILHBIC
HCCIICIOBAHUS U
MPEJCTABIATh UX
pe3yJIbTaThI
IIK-18 3HAET OCHOBBI BBIPAOOTKH | 3HAHHUEC OCHOBHBIX CIOCOOHOCTH 45-64
CHOCOOHOCTBIO K | (mOporo- CXEM ONTHUMAIBHON | MPUHIIUIIOB PacKpbITh CYTh
BBIPAOOTKE H BBII KOMIUTIEKCHON BBIPAOOTKH CXEM BBIPAOOTKHU CXEM
HAYYHOMY YpPOBEHb) aTTecTalun ONTHUMAJLHON ONITHUMAIILHOM
000CHOBaHHIO OMOTEXHOJIOTHYECK | KOMIUIEKCHOU KOMIUTEKCHOH




cxem UX TPOAYKTOB aTTecTaluu aTTecTaluu
ONTHMAJTbHON OMOTEXHOJOTUYECKUX | OMOTEXHOJIOTHYSCKUX
KOMIUIEKCHOM MPOJIyKTOB MIPOYKTOB;
aTTecTanun 000CHOBATH UX
OUOTEXHOJIOTHYEC AKTYaJIbHOCTh
KHX TIPOIYKTOB ymeeT COCTaBIAATh U yMeH#ne paboTats C CIIOCOOHOCTH 65-84
(ponBU- Hay9IHO OHOTMOTEYHBIMU chopMynHpOBaTh
HYTBIN) 000CHOBHIBATH KaTaJoraMy, yMeHHE | 3aJadd B 00JIacTH
CXEMBI COCTaBJIATh M HAYYHO | KOMIUIEKCHOU
ONTHUMAJILHOM 000CHOBBIBAThH aTTecTaluu
KOMIUIEKCHOM CXEMBI ONITUMAJIBHON | OMOTEXHOJIOTHYECKHUX
aTTecTaluu KOMILTEKCHOM MIPOJTyKTOB
OMOTEXHOJIOTUYECK | aTTecTaluu
UX TPOAYKTOB OMOTEXHOJIOTUIECKUX
MPOJIyKTOB
BJIAJEET METOaMHU 1 BJIaJICHUE CIIOCOOHOCTBH 85-100
(BBICOKMIT) | TIpUEeMaMu CITIOCOOHOCTBIO K 000CHOBBIBAThH U
BBIPAOOTKH CXEM BBIPabOTKE U MIPUMEHSTH CXEMBI
ONTHUMATBHON HAYYHOMY ONITUMAIILHOM
KOMIUIEKCHO#M 00OCHOBaHHUIO CXEM KOMIDIEKCHOM
aTTecTaluu ONTHUMATLHON aTTecTaluu
OMOTEXHOJOTHYECK | KOMIUIEKCHOM OMOTEXHOIOTUICCKHUX
UX MPOAYKTOB aTTecTaluu HPOJIYKTOB
OMOTEXHOJIOTMUECKUX
MPOJIyKTOB
IK-19 0COOCHHOCTH 3HaHHE OCHOBHBIX CIIOCOOHOCTB 45-64
CHOCOOHOCTBIO K sHacT MPOBECHUS MOHATHHN U PACKpBITH CYTh
aHanmzy (oporo- aHammsa TEPMHUHOJIOTHH 110 METOJI0B aHam3a
nokasaresnei N nokasaTenei METOIUKAM nokasaresnei
TEXHOJIOTHYECKOTO ypOBeHb) TEXHOJIOTUYECKOTO | MPOBEICHHUS TEXHOJIOTHYECKOTO
nporiecca Ha npoiecca TEXHOJIOTHYECKOT0 nporiecca
COOTBETCTBHUE npoiecca
HCXOIHBIM yMmeeT aHAITM3UPOBATh yMeH#ne paboTats C CIIOCOOHOCTB 65-84
HAY4HBIM (npoaBu- MOKa3aTenu TabNMuIaMu 1 000CHOBBIBATH U
paspaboTkam HYTBIH) TEXHOJIOTUYECKOTO | CIIPAaBOYHBIMHU NPUMEHSTh
npotecca Ha MaTepualiamy, Ppe3yJbTaThl aHAJIHM3a
COOTBETCTBUE yMEeHHE IIPUMEHSITh nokaszatresein
MCXOHBIM METO/Ibl aHAJIN3a TEXHOJIOTHYECKOTO
Hay4HBbIM oKazareseu mpouecca Ha
paspaboTkam TEXHOJIOTHYECKOTO OPEANPUSITHIX
MpoILecca U BHEAPATh | OMOTEXHOJIOTHYECKUX
MX Ha TPEIIPUATHSIX | TIPOU3BOICTB
OHOTEXHOJIOTHIECKUX
MPOU3BOJICTB
BIageeT METOJIaMH BJIaJICHUE METOJaMH CII0OCOOHOCTD 85-100
(BbICOKMIA) | MccnenroBaHUA MPOBE/ICHUS aHAIN3a | MPOBOJIUTH
oKazareseu HoKasaresieu CaMOCTOSITEIILHO
TEXHOJIOTHYECKOTO | TEXHOJIOTHYECKOTO aHaJM3 roKazarenei
npoiecca Ha npoiecca Ha TEXHOJIOTHYECKOTO
COOTBETCTBUE COOTBETCTBUE npotiecca Ha
HCXOIHBIM WCXOJHBIM Hay4HbIM | COOTBETCTBHE
HAaY4HBIM paspaboTkam HCXOJIHBIM HAayYHbBIM
paspaboTkam pa3paboTkam u

MPECTABISITE UX
pe3yibTaThl HA
o0cyxieHue Ha
KPYIJIbIX CTOJIAX,
CeMHUHApax, HAyYHbBIX
KOH(DEpEeHITHIX




|. OuenouHble cpeAcTBA 11 POMEKYTOYHOM aTTeCTALMHU

HpOMC}KYTOLIHaH aTTeCTallA BKIIHOYACT OTBCT CTYACHTA Ha BOIIPOCHI K

3a49CTy M IMPOXOKACHUC UTOI'OBOTO TCCTA.

KpnTeplm BBICTABJICHHUSA OLCHKHU CTYJACHTY Ha 3a4€TE

Bamer Orenka TpeboBauus kK cHOPMUPOBAHHBIM KOMITCTCHIIHSM
(peWiTHHTOBas 3ayera/
OIICHKA) JK3aMeHa
(crangapTHast)
100-85 «3a4TeHOY/ OueHKa «OTJIMYHO» BBICTABISETCS CTYAEHTY, €CIM OH IIIyOOKO M
«OTIMYHOY NPOYHO  YCBOWI  INPOrPaMMHBIAH  MaTepuali, HCYEepIbIBAIOLIE,
MOCJIEI0BATENILHO, YE€TKO W JIOTUYECKH CTPOWHO €ro M3Jjiaraer, yMeer
TECHO YBS3bIBATh TEOPHUIO C NPAKTHKOH, CBOOOJHO CHpaBisieTCs C
3aJadaMy, BONPOCAMH M JAPYTMMH BHJIAMH TNPUMCHEHHSA 3HAHUMH,
MIPUYEM HE 3aTPYAHSACTCS C OTBETOM IPH BHUAOM3MEHECHUH 3aIaHUM,
UCTIONB3YET B OTBETE MAaTepHa MOHOTpapHIECKOH
JIUTEPATYPHI, IPABUIEHO OOOCHOBBIBAET MPHUHATOE PEIICHHE, BIAJICECT
Pa3sHOCTOPOHHUMHU HaBbIKAMU M IPUEMaMH BBIIOJTHEHHS
MPaKTHYECKUX 3a7ad.
84-75 «3a4TeHOY/ O1eHKa «XOpOILO)» BBICTABISIETCS! CTYACHTY, €CIH OH TBEPAO 3HACT
«XOPOILIO Marepuaj, TpaMOTHO W IO CYIIECTBY H3JlaraeT €ro, He JOIycKas
CYIIECTBEHHbIX HETOYHOCTEHl B OTBETE HA BOIPOC, IPABHIIBHO
MIPUMEHSET TEOPETUUECKHE ITOJIOKEHHS MPH PEIICHUH NMPaKTHYECKUX
BOIIPOCOB M 337134, BJIajeeT HEOOXOIUMBIMU HaBBIKAMH W TpHEMaMu
UX BBITIOJIHEHHS
74-61 «3a4TeHOY/ OueHKa «yOBJICTBOPUTEILHO)» BBICTABISAETCS CTYICHTY, €CIH OH
«yIIOBJICTBOPHUTEIILHO» | UMEET 3HAHMS TOJIKO OCHOBHOTO MaTepHasa, HO HE YCBOWI €ro
JieTalieif, JIOMyCKaeT HETOYHOCTH, HEJOCTATOYHO MpaBHIIbHbIC
(OpMYIHPOBKY, HApYLICHUS JIOTHYECKOH IOCIIEA0BATEILHOCTH B
U3JIOKEHUH TPOTPaMMHOIO MaTepHana, HWCIBITBIBACT 3aTPYAHEHHUS
TIPY BBITIOJIHEHUH
MIPAaKTHYECKHUX PaboT.
60-0 «HE 3a4TEHO/ OueHKa «HEYyJOBJIETBOPHUTEIILHO» BBICTABISIETCS CTYAEHTY, KOTOPBII

«HCYAOBJIECTBOPUTCIBLHO»

HE 3HAeT 3HAYUTEJIHbHOU YaCTH OpOorpaMMHOI0 MaTepuaia, J0IMyCKacT

CYIIECTBEHHBIE OINOKHN, HEYBEPEHHO, C OOJIBIIMMHU 3aTPYIHEHUSIMHI

BBITIOJTHACT MPAKTHYCCKUE pa60T1)1. Kaxk IIpaBUJIO, OILICHKA CTaBUTCA

CTYAE€HTaM, KOTOpble HE MOTYyT NPOJOKHTE oO0ydeHne 0e3

JOIIOJTHUTCIBbHBIX 3aHATHH MO COOTBCTCTBy}OH.ICﬁ JUCHUIIIINHE.

Bomnpocsl k 3auery




1. 3ajaun 1 epPCIEeKTUBBI Pa3pabOTKH MPOYKTOB (PYHKIIMOHATBHOTO MUTAHHUSL.

2. OTanbl pa3padOTKU U CO3AaHUs (PYHKIIMOHAIBHOTO MPOAYKTa TUTAHHUS.

3. OcHOBHBIEC MPUHIUIMBI 00OTAIIEHUSI TPOIYKTa HYTPUEHTAMH B IPOLIECCEe
€ro MpOU3BOJICTBA.

4. Menauko-0uosornyeckue TpeOoBaHMUs, IpEabIBISIEMbIE K
(GYHKIIMOHATBHBIM MPOAYKTaM MuTaHus (OE€3BPEIHOCTb, OpPraHOJEHTHYECKHUE,
OOIIETUTHEHUYECKUE, TEXHOJIOTUYECKUE).

5. Pazpabotka  pekoMeHAAalMi K  NPUMEHEHHIO  (DYHKIIMOHAJBHBIX
MPOIYKTOB.

6. Knnuanueckas anpoOanusi GQyHKIMOHAIBHBIX MPOAYKTOB MUTAHUS.

7. [TuteBbie TPOAYKTHI, 00OTAIIEHHBIE MUKPOHYTPHUEHTAMU: KHCEIIH.

8. [lumeBple MPOAYKTHI, OOOTalleHHbIE MHUKPOHYTPUEHTAMH: 4YailHble
HAIUTKH.

9. [MumeBsie MPOIYKTHI, OOOTAIICHHBIE MHUKPOHYTPHUEHTAMHU: MOJIOYHBIC
JECEPTHI.

10. KonrmenTpatsl 6€3a1KOTONBHBIX HATUTKOB, oOorameHHbie bA/I.

11. B3Bapsl u cOuTHHU, oboramnieHusie bA/I.

12. JI>xembl 1 KOHMUTIOPBI, oOorameHHbie BA /.

13. TlumexoHIeHTpaThl MEPBBIX U BTOPHIX OJIF0/1 OBICTPOTO MPUTOTOBIICHUS,
oborareHnbiec bAJI.

14. Monounslie koHbeThI, o0orameHHbie bA/I.

15. ITpon3BOACTBO BUTAMHHU3UPOBAHHBIX MSICHBIX MPOIYKTOB.

16. TlomydabpukaTsl MydHBIX U3eHH, oOorameHHbie BA/I.

17. MyuHble KOHIUTEPCKUE U3JENUsl, OOOTAIEHHbIE MUKPOdJEMEHTAMU U
BUTAaMUHAMHU.

18. Xne600ynounble u3Aenus ¢ MOJU(PYHKITMOHAIBHBIMUA PACTUTEILHBIMU
00aBKaMH.

19. Xne600ynouHble n3aenusi, 00OTrameHHbIe D- KAPOTUHOM.

20. Xne600ymouHbIe U3/eus1, 000oraieHHbIe HOI0M.



21. XneboOynouHble n3eus, BoIpaOOTaHHbBIE C TPUMEHEHHEM XUTO3aHa.

22. Knaccudukanus GpyHKIHOHAIBHBIX O€3aJIKOTOIBHBIX HATUTKOB.

23. HanuTku Ha OCHOBE JIEKAPCTBEHHBIX PACTEHUM.

24. be3alKoroJIbHBIC HAITUTKH Ha MOJIOYHOM OCHOBE.

25. be3ankoroyibHbIe HATUTKH HA OCHOBE MPOYKTOB MUETIOBOICTBA

26. DyHKIIMOHANIbHBIE CBOMCTBA U XapaKTEPUCTHKA TOIUICHBIX MHUIIEBBIX
KUPOB.

2. OyHKIIMOHAJIbHBIE ~CBOMCTBa M  XapaKTEPUCTHMKAa MaprapuHOBOMN
MIPOTYKITHH.

28. DyHKIIMOHAIBHBIE CBOWCTBA M XapaKTEPHUCTHKA MalOHE30B, COYCOB,
JPECCUHTOB, KPEMOB.

29. AcCOpTUMEHT MOJIOYHOU (PYyHKIIMOHAIBHOMN MPOTYKITUH.

30. IIpebuoTuyeckrne MOJIOYHBIEC TPOTYKTHI.

31. CumOuoTHYeCKrE MOJIOYHBIE MTPOTYKTHI.

32. MonouHbie POAYKTHI, oOoramennsie bBAB.

33. TpebGoBaHus K CHIPbIO U TEXHOJOTUU MPOU3BOJICTBA MICHBIX MTPOTYKTOB
(YHKIIMOHATFHOTO MUTAHUS.

34. AccOpTUMEHT MSICHBIX MPOAYKTOB JJisi (GYHKIIMOHATBLHOTO TUTAHUS.

35. 'unpoOUOHTHI KaK ChIPhE JIJIsl TPOIYKTOB (DYHKIIMOHATBHOTO MUTAHMS.

36. XapakTepucTuka TPaIUIIMOHHBIX U HOBBIX TIPOIYKTOB MTUTAHUS U3 PHIOBI
¢ GYyHKIIMOHATHHBIMUA CBOWCTBAMM.

37. TexHonorus (PyHKIIMOHAIBHBIX KOH(ET.

38. TexHonorus (pyHKIIMOHAILHON KapaMenu.

39. Texnonorus GyHKIUOHATBHBIX MACTHJIO-MApPMENaIHbIX W COWBHBIX
KOHJIUTEPCKUX U3ICIIUM.

40. TexHonorus (pyHKIIMOHAIEHOTO MIOKOJAA.

41. TlpomyKThl U3 THAPOOMOHTOB COATAHCUPOBAHHOTO COCTAaBA.

42. [IponykThl U3 TUAPOOMOHTOB, OOOTAIlIEHHBIE MUILEBHIMA BOJIOKHAMH U

GAB.



43. Vcnonp3oBaHUE MpO- U MPEOHMOTUKOB B TEXHOJOTHH NPOAYKTOB M3
TUAPOOHMOHTOB.
44. Vicionp30BaHME TMPO- U NPEOHMOTHKOB B  TEXHOJOTHH  MSCHBIX

IIPOYKTOB.

HTorosmblii Tect

BAPHAHT 1

3aganue 1. 3HaueHue OEIKOB B OpraHU3ME 4YEJIOBEKa COCTOUT B
BBITIOJIHEHUU (DYHKITHIA:
a) COKpaTUTEIbHOM;
0) aHTUTOKCUYECKOM;
B) DHEPTreTUYECKOM, TPAHCIIOPTHOM, 3alIUTHOM, MIACTUYECKOM, KaTaJIUTHUUYECKOM,
AHTUTOKCUYECKOM;
I') KaTAIUTUYECKOH.

3aganne 2. CrpaHa, B KOTOPOM BIIEPBbIE BO3HUKIA KOHUEMIUS
(YHKITMOHATBLHOTO MUTAHUS:
a) Poccus;
0) Kanana;
B) Snonus;
r) Kuraii.

3amanue 3. Jlons O€nKOB >KMBOTHOIO MPOUCXOXKIECHUS B CYTOYHOM
coJiep>kaHru OEITKOB cOCTaBisieT (B %):
a) 80;
0) 35;
B) 50;
r) 75

3ananue 4. K cHUKEHUIO OCTPOTHI 3peHus (0COOCHHO B CyMepKax), CyXOCTH
KOKH Y CIM3HUCTBIX TJIa3, MOPAKEHUIO POrOBULIBI TJ1a3a, 3aJ€PKKHA pocTa y AETEH,

NPUBOJIUT AS(HUIIUT BUTAMHUHA!



a) C;
0) A;
B) PP;
F) Be
3amanue 5. HemoctaroyHOCTh B NHIIE KalblMsl, MPU OAHOBPEMEHHOM
HeJI0CcTaTKe BUTaMUHa D mpUBOAUT K BOSHUKHOBEHHUIO:
a) MBIIIEYHON c1a00CTH, HAPYIICHUIO PUTMA CEP/LIA;
0) paxuTy M pa3MITrYeHUIO KOCTEH;
B) aHEMUU, YTOMJIIEMOCTH, OJIETHOCTH;
T') 3aMEJUICHHUIO POCTa AETEH U MOAPOCTKOB, UBMEHEHUIO KOXKHU.
3ananue 6. IlomxenynoyHas xee3a BbIACISIET TOPMOH:
a) TUPEOTII00YIIHH;
0) agpeHalluH;
B) UHCYJIVH;
I') IapaTrOPMOH.
3amanue 7. DepMeHT nencuH 00pa3yeTcs:
a) B )KEITYJIKE;
0) B TOJICTOM KHIIIEYHUKE;
B) B TOHKOM KHIIIEYHHKE;
') B pOTOBOM MOJIOCTH
3ananue 8. AKTUBATOPOM (DEPMEHTOB KEITYJOUYHOTO COKA SIBIISICTCS:
a) ¢pocdhopHast KUCIIOTA;
0) xkapOoHAT HaTpuUs;
B) COJISTHAsI KUCJIOTA;
I') cepHasi KUCIIOTa.
3aganue 9. buonoruyeckas poJib ) KUPOB COCTOUT B TOM, UTO OHHU:
a) SIBJISIIOTCS UCTOYHUKOM BUTAMUHOB TPYIIIHI B;
0) ABJISIOTCS MCTOYHUKOM DHEpPruM, QocdaToB, IKUPHBIX KHCIOT H
KUPOPACTBOPUMBIX BUTAMUHOB;

B) SIBJISIFOTCS] ICTOYHUKOM BUTaMHHOB C u PP;



T) SIBJISIIOTCS UCTOYHUKOB MUHEPAIHHBIX BEIICCTB.
3amanue 10. BemectBo HeoOXxoauMoe i HOPMAIbHOM  (YHKIUH
CJIIM3UCTHIX 000JI0UYEK JbIXaTEeIbHBIX MyTeH 3TO:
a) TJIFOK034;
0) ButamuH D,;
B) BUTAMUH A
r) BuTamuH C.
BAPUAHT 2
3amanue 1. Pu3noa0rus NUTAHUA ITO:
a) Hayka, KoTopas u3ydaeT (OpMy U CTPOCHHE OpPTaHHW3Ma B CBSI3U C €rO
GyHKUUSIME, pa3BUTHEM T10]T BO3JIEHCTBHEM OKPY KAIOIIEH Cpeibl;
0) Hayka, KOTOpas HW3y4yaeT BIWSHHUC THINA HA OPTaHW3M 4YeJIOBEKa;
yCTaHaBJIMBAET MOTPEOHOCTH YEJIOBEKA B MHUIIEBHIX BEIIECTBAX;
B) HayKa O 3aKOHOMEPHOCTSX TMPOIECCOB KU3HEIEATEILHOCTH >KHUBOTO
OpraHu3Ma, €ro OpPraHoOB, TKaHEH M KJIETOK, WX B3aUMOCBS3H MPU W3MEHEHUU
Pa3IMYHBIX YCIOBUN U COCTOSIHUSI OPTaHU3Ma;
I) HaykKa, H3ydyawllas I[03HAaHWE JKW3HW HAa Pa3JIMYHBIX YPOBHAX €€
OpraHU3alluu.
3aganue 2. J{omoaHATEeNbHBIN 0OMEH 3TO:
a) SHEprusl, 3aTpadyrBaeMas Ha pab0OTy BHYTPEHHUX OPTraHOB;
0) ycwiieHue neicTBrsl OOMEHa BEIECTB B PE3yNbTaTe MprUeMa MUIly;
B) KOJIMYECTBO DHEPrHH, 3aTpayWBacMO€ Ha BBITOJHCHHEC TOW WM HWHOU
paboThI;
T') MUHUMAJIBHBIA YPOBEHh OOMEHA BEIIECTB, BEIPAKAEMbIN B KAIOPHSIX.
3ananue 3. Jlons OENKOB pacTUTEIBLHOTO MPOUCXOXKIEHUS B CYTOUYHOM
coJiep>kaHuu OEITKOB cocTaBisieT (B %):
a) 75;
0) 50;
B) 45;
r) 35.



3amanue 4. [lorpeObHOCTD AeTel M MOAPOCTKOB B BOJIe B Bo3pacte 7-17 mer
Ha 1 Kr Macchl Tella COCTaBIIsAeT (B MJI):
a) 100;
0) 30;
B) 50;
r) 20.
3amanue 5. 3a0oneBaHUs KOCTEH, PaxXuUT y JETeH HAOTIOJAIOTCS TpHU
HEJI0OCTaTKE BUTAMUHA!
a) A;
0) D;
B) C;
r) Blg.
3aganue 6. DepMeHT JIM30IIUM 00pa3yeTcs:
a) B )KCITYJIKE;
0) B pOTOBOM MOJIOCTH;
B) B TOHKOM KHILIEYHUKEY
T') B TOJICTOM KHUIIICUHHKE.
3ananue 7. HemocTaTouHOCTH B MUIIIE JKeJle3a MPUBOIUT K BOSHUKHOBEHUIO:
a) aHeMHUH, YTOMJISIEMOCTH, OJEIHOCTH, CHIDKEHHUIO COIMPOTUBIIIEMOCTH
MH(EKIMOHHBIM 3a00J1€BaHUAM;
0) 3aMeJIJICHUIO pOCTa JIeTel U MOAPOCTKOB, U3MEHECHHIO KOXKU;
B) PaxHUTy, Pa3MATUYCHHUIO KOCTEH;
I') MBIIIEYHOM CIa00CTH, HAPYIIIEHUIO PUTMa CEepAlIa;
3ananue 8. [lorpeOHoCTh B BUTamMuHe C, 3HAYUTENHHO YBEIUYUBACTCS TPU:
a) Tyoepkynese, 0onesnsax XKKT, nHpeKImoHHBIX 3a00JIeBaHUSX;
0) 00JIe3HH MOYEITOJIOBOM CUCTEMBI;
B) OOJIE3HSIX CEPACUYHO-COCYAUCTON CUCTEMBI;
r) O0JIE3HSIX JIbIXaTEIbHON CUCTEMBI.
3ananue 9. 'HUIOCTHBIE IPOLECCHl B KUIIEYHUKE MO/IABIISET:

a) JKeJub;



0) MUIIEBAPUTENBHBINA COK MOIKETYIOYHON KEIE3bI;
B) KEJYI0YHBIHN COK;
r) pEepMEHT JU30IIHUM.
3amanue 10. K BemectBam, o0magaroniuM 3alUTHOW (QyHKIHEH OT
MUKPOOPTraHU3MOB OTHOCSITCS:
a) PUTOHIIU/IBI;
0) peTuHOI, TOKO(EPOT U 1Ip.;
B) BuTamuubl A, P, E rpynmesl B;

') CTEPUHBI, CTEPOJIBI.

1. OlIeHO‘IHLIe cpeacrsa s TeKyllleﬁ arrecranumn

Kpurepumn ouenku pedepara

- 100-86 6amnoB BBICTABISAETCS CTYIEHTY, €CIH CTYIACHT BBIPA3HUI CBOE
MHEHHE TI0 C(QOpPMYJIUPOBAHHON mMpodiieMe, apryMEHTUPOBAI €ro, TOYHO
OIPEJIENINB €€ COJIepKaHue U cocTaBiisgtonye. [IpuBeneHsl JaHHbIE OTEYECTBEHHOM
U 3apyOeKHOM JIUTepaTyphl, CTATUCTUYECKUE CBEJCHUS, MHGOPMAIIHS HOPMATUBHO
npaBoBoro xapakrepa. CTyIeHT 3HAeT M BIAJACET HABBIKOM CaMOCTOSITEIIbHOM
UCCIIEIOBATENbCKOM paboThl MO TeME HCCIeNOBaHMs; METOJaMU U TMpUeMaMu
aHaM3a TEOPETUYECKHX W/WIM TPAKTHUYECKUX AacCIeKTOB H3ydaemMoil o00jacTu.
dakTUYECKUX OMIMOOK, CBSI3AHHBIX C MOHUMAHUEM MPOOJIEMBbI, HET;, rpaduuecKu
paboTta odopmiieHa TPABUIBHO

- 85-76 - OGayoB - paboTa XapaKTEPHU3yeTCs] CMBICIOBOM IEIbHOCTHIO,
CBSA3HOCTBIO U MOCIEA0BATEIbHOCTHIO U3JI0KEHHUSI; JOMYyIIeHO He OoJiee 1 ommOKu
npu OOBSICHEHWH CMBICIA WM COJAEpX)aHus MpobieMbl. J[ns aprymeHTanuu
TIPUBOJISITCS TAHHBIC OTEUYECTBEHHBIX u 3apyOeKHBIX aBTOPOB.
[TpoleMOHCTPUPOBAHBI HCCIICOBATEIIBCKUE YMEHHMS W HaBbIKA. DaKTHYCCKUX
OIMOOK, CBSI3aHHBIX C TOHMMAaHHEM TpoOseMbl, HeT. JlomyIieHbl OjHa-IBE

omuOKu B 0hOpMIIEHUU PAOOTHI



- 75-61 6amn - CTyAEHT MPOBOJUT JOCTATOYHO CAMOCTOSTEIBbHBIN aHaIHU3
OCHOBHBIX 3TallOB U CMBICIOBBIX COCTABIIAIOIIMX MPOOJIEMBI; TOHUMAET 0a30BbIC
OCHOBBI W TEOpPETUYECKOe OOOCHOBaHWE BHIOpaHHOW TeMbl. [IpuBICUCHBI
OCHOBHBIE€ HCTOYHMKH I10 paccMaTpuBaeMoil Teme. JlonymieHo He 0onee 2 ommbok
B CMBICTIE WJTH COJIEpYKAaHUU MPoOIeMbl, 0hOpMIIEHUU paOOTHI

- 60-50 6ammoB - ecnu paboTa mMpeacTaBIsgseT COO0OM TMepecKa3aHHBIM WU
MOJIHOCTBIO TEPENHCAHHbI HCXOAHBIA TEKCT 0e3 Kakux Obl TO HU ObLIO
KOMMEHTapueB, aHaimm3a. He packpeita CTPyKTypa H  TeOpeTHdecKas
cocraBistonias TeMel. JlomymeHo Tpu wind 6oiee Tpex OMMOOK B CMBICIIOBOM

COJIEpKaHUH PACKPBhIBa€MOM MPo0JieMbl, B 0)OPMIICHUU PAOOTHI.

BOHpOCbI AJIA KOJVIOKBUYMOB, COﬁECCHOBaHI/Iﬂ
IO JTUCIIMIIVINHE «buoTexHoJ0rNsa Mpoun3BoJACTBAa (l)yHKIII/lOHaJIl)HLIX
NMPOAYKTOB MUTAHUN

Pa3nen |. @yHknuoHadbHble NPOAYKTHI MUTAHUS

1. Knaccudukanus nuieBbIX NPOAyKTOB.

2. [puHiunel co3nanvs PyHKIIMOHAIBHBIX MPOTYKTOB MUTAHUS.

3. VHrpenueHTsl, WCIONb3yeMble B TIPOM3BOJCTBE IMHUIIEBBIX IMPOTYKTOB
GyHKIIMOHATBFHOTO HA3HAYCHUS.

4. buotrexHosnorusi GyHKIUOHATHLHBIX MOJIOYHBIX U MSICHBIX MPOTYKTOB.

5. IIponsBoACcTBO (DYHKIITMOHATBLHBIX HATUTKOB U MUIIEBBIX KOHIIEHTPATOB.

Kpurepuu ouenox

- 100-86 GanyoB BBICTABISETCS CTYACHTY, €CIU CTYACHT 3HAeT U CBOOOTHO
BJIaJICET MaTepHaioM, BBIPA3UJ CBOE MHEHHUE MO CHOpPMYyIMPOBAHHOHN Mpobdiieme,
apryMEeHTUpOBall ero. J[ias NOArOTOBKM CTYAGHT HCIONb3YyeT HE TOJIBKO

JICKITMOHHBIM MaTepuay, HO U JIOMOJHUTEIBLHYI0O OTEYECTBEHHYIO U 3apyOeKHYIO

JUTEPATYPY.



- 85-76 - OGamoB - paboTa XapaKTEPHU3YeTCs] CMBICIOBOM IEITBHOCTHIO,
CBSI3HOCTBIO M TIOCIICAOBATEIILHOCTHIO H3JIOKeHUs. DakTHyeckux OmuUOOK,
CBSI3aHHBIX C TOHUMaHUEM IPOOJIeMBbI, HET.

- 75-61 Oamn - CTyJIEHT MOHUMAaeT 0a30Bble OCHOBBI U TEOPETUUYECKOE
obocHoBaHUEe TeMbl. [IpuBiIeUYeHbl OCHOBHBIE HCTOYHUKU IO paccMaTpUBaeMoil
TEMe.

- 60-50 OammoB - ecnu OTBET MpeICTaBisieT co0O0il IMepecKa3aHHBIH
UCXOJIHBIN TEKCT, 0e3 KakuxX Obl TO HU OBUIO KOMMEHTapHeB, aHanu3a. JlomymieHo

TpH WK 0oJiee TpeX OMHMOOK B CMBICIIOBOM COACPKAHUU TEMBI.



