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AHHOTAIIUA
y4eOHO-METOIMIECKOT0 KOMIUIEKCA TUCIIUTUINHBI
«BHOTEXHOIOTHS IPOYKTOB CHEIUATN3UPOBAHHOTO HA3HAYCHUS»
Hampasnenue noarorosku: 19.03.01 «brorexnomorus»
ObpazoBarenbHas nporpamma: «llumeBas OMOTEXHOIOTUS»

Y4eOHO-MeTOANUECKUI KOMILIEKC NUCIMUIUIMHBI « BUOTEXHOIOTHS MPOAYKTOB
CTHEIMATU3UPOBAHHOTO Ha3HAYEHUs » pa3paboTaH Uil CTyAeHTOB 1 Kypca Mo
Hanpasieanto 19.03.01 «buorexnomorus» mnpodwis noaroroBku «llumenas
onorexHoJorus» B cooTBeTcTBUE ¢ TpeboBanussmMu OC BO mno paHHOMY
HaIpaBICHUIO.

Hucnunmaa  «buoTtexHomorus IPOJYKTOB CHEIUATN3UPOBAHHOTO
HAa3HAYCHUS» BXOIUT B BAapHUATHUBHYIO YacTh Y4EOHOTO IjIaHa, AWCITUIUIMHBI I10
BBIOODY.

OOmiass TPyJIOEMKOCTh OCBOCHHMS JUCHUIUIMHBI cocTaBisgeT 144 wyaca.
V4eOHBIM  IUIAHOM — TPEAYyCMOTPEHBI  JICKIMOHHBIE 3aHsTtus (44 daca),
npakTH4Yeckue 3aHATHs (22 yaca), caMocTosITeIbHas pabora cryaeHTa (78 yacos).
JucuumnuHa peanusyercs Ha 4 Kypce B 8 cemecTpe.

CopmepkaHne JUCIHMIUIMHBI OXBATBIBAET CIEAYIONUN KPYr BOIPOCOB:
[lutanue u 3m0poBhe uenoBeka; CrenuamTu3upOBaHHBIE MUIIEBBIE MPOAYKTHI B
COBPEMECHHOM MTUTaHUU; OcHOBHBIC TPYIIIBI buznoIOTNYECKA
CHEIUATN3UPOBAHHBIX  TMUILIEBBIX  MHTpeAueHTOoB; (OCHOBHBIE TPYNIbl |
O0COOCHHOCTH CIIEUATM3UPOBAHHBIX MPOIYKTOB.

Jucrunmaa  «buoTexHOIOTHSA POAYKTOB CHEIHATU3UPOBAHHOTO
HA3HAUYCHHUS» JIOTUYECKH M COJEPXKATEIbHO CBsI3aHA C TaKMMH KypcaMu Kak
«[IpoekTupoBaHMe W  peayM3als HOBBIX TEXHOJOTMH H  TPOAYKTOB
CHEIUATN3UPOBAHHOTO Ha3HaueHUus», «CyIecTBEHHbIE MPHU3HAKK TPOTYKTOB
CIEIUAIN3UPOBAHHOTO  Ha3zHadeHUs», «OCOOCHHOCTH CHEIUaIN3UPOBAHHBIX
WHTPEIMEHTOB TMIIEBBIX MPOAYKTOB», «MmeHTHuHOCT, W  (dambcuduraIms
MPOYKTOB CHEIUATN3NPOBAHHOTO HA3HAYCHUSY.

V4eOHO-METOIMYECKUI KOMIIIEKC BKIIIOYAET B ceOs:



— pabouyto nporpamMmy y4eOHON AUCIUTLIIUHBI;

— y4eOHO-METOAMYECKOe  OOecleyeHHe  CaMOCTOSITENIbHOM  paboThl

oOyuaromuxcs (npuioxxeHue 1);

— (OH/ OLICHOYHBIX CPEACTB (IPHIIOKEHUE 2).

ABTOp-COCTaBI/ITCHL y‘I€6H0-M€TOI[I/I‘I€CKOFO KOMIIJICKCa

I.T.H., Tpodeccop O.B. Tabakaesa

3aBenyromuii Kadeapoit OMOTEXHOIOT U

U (YHKIMOHATIBHOTO MUTaHUS T.K. Kanenuk
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ABSTRACT

Master’s degree in 19.03.01 Biotechnology

Master’s Program “ Food biotechnology ”

Course title: Biotechnology of foods with functional purpose

Variative part of Block 1, 3 credits

Instructor: Tabakaeva O.V.

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

- the ability to creatively adapt the achievements of foreign science,
technology and education to domestic practice, a high degree of professional
mobility;

- ability to lead a scientific discussion, knowledge of the norms of the
scientific style of the modern Russian language;

- the ability to analyze and systematize scientific and technical information,
domestic and foreign experience on the subject of the study.

Learning outcomes:

OPC-7 ability to find and evaluate new technological solutions, implement
the results of biotechnological research and development

PC-1 ability to carry out technological process according to regulations and to
use technical means for measurement of the main parameters of biotechnological
processes, properties of raw materials and production

PC-8 ability to work with scientific and technical information, to use Russian
and international experience in professional activities

PC-9 knowledge of the basic methods and techniques of experimental
research in their professional field

PC-16- willingness to negotiate with design organizations and suppliers of
technological equipment, to evaluate the results of the design of biotechnological

enterprises at the project stage



Course description: Nutrition and human health; Functional foods in modern
nutrition; The main groups of physiologically functional food ingredients; The
main groups and features of functional products.

Main course literature:

1. Venetian, A.S. Tekhnologiya proizvodstva funktsional'nykh produktov
pitaniya [Technology of production of functional foods] [Electronic resource]:
teaching aid / A.S. Venetian, O. Yu. Mishina - Electron. Dan. - Volgograd:
Volgograd State Agrarian University, 2014. - 80 p. - Access mode:
https://e.lanbook.com/book/76609 . - Title from the screen.

2. Zakharova, L.A. Tekhnologiya moloka i molochnykh produktov.
funktsional'nyye produkty [Technology of milk and dairy products. functional
products] [Electronic resource]: study guide / L.A. Zakharova, I.A. Mazeev. -
Electron. Dan. - Kemerovo: KemSU, 2014. - 107 p. - Access mode:
https://e.lanbook.com/book/60194 . - Title from the screen.

3. Zinoviev, M.E. Tekhnologiya produktov funktsional'nogo pitaniya
[Technology of functional food products] [Electronic resource]: a tutorial / ME
Zinoviev, K.L. Schneider - Electron. Dan. - Kazan: KNITU, 2016. - 176 p. -

Access mode: https://e.lanbook.com/book/102032 . - Title from the screen.

4. Nilova, L.P. Tovarovedeniye i ekspertiza pishchevykh produktov
funktsional'nogo naznacheniya [Merchandising and Expertise of Functional Food
Products] [Electronic resource]: study guide / L.P. Nilova, T.V. Pilipenko, A.A.
Wittov. - Electron. Dan. - St. Petersburg:, 2018. - 200 p. - Access mode:
https://e.lanbook.com/book/105817 . - Title from the screen.

5. Stepycheva, N.V. Razrabotka funktsional'nykh produktov pitaniya. CH.1.
Nauchnyye osnovy sozdaniya produktov funktsional'nogo pitaniya [Development
of functional foods. Part 1 Scientific basis for creating functional food products]
[Electronic resource]: a tutorial / N.V. Stepychev. - Electron. Dan. - lvanovo:
IGHTU, 2012. - 80 p. - Access mode: https://e.lanbook.com/book/4542 . - Title

from the screen.
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6. Stepycheva, N.V. Razrabotka funktsional'nykh produktov pitaniya. CH.2.
Prakticheskiye aspekty sozdaniya produktov funktsional’nogo pitaniya
[Development of functional foods. Part 2 Practical aspects of creating functional
food products] [Electronic resource]: study guide / N.V. Stepychev. - Electron.
Dan. - Ivanovo: IGHTU, 2013. - 123 p. - Access mode:
https://e.lanbook.com/book/64139 . - Title from the screen.

7. Fedorova, R.A. Funktsional'nyye produkty pitaniya [Functional food]
[Electronic resource]: a tutorial / R.A. Fedorov. - Electron. Dan. - St. Petersburg:
NRU ITMO, 2017. - 50 p. - Access mode: https://e.lanbook.com/book/110507 . -

Title from the screen.

8. Yudina, S.B. Tekhnologiya produktov funktsional'nogo pitaniya
[Technology products functional food] [Electronic resource]: a tutorial / S.B.
Yudin. - Electron. Dan. - St. Petersburg: Lan, 2018. - 280 p. - Access mode:
https://e.lanbook.com/book/103149 . - Title from the screen.

Form of final control: exam.
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AHHOTaNMs K padoyeil mporpaMmme TUCUMILIMHBI
«BHOTEeXHOJIOTUSI MPOAYKTOB CNENHAJTUZUPOBAHHOIO0 HA3HAYECHUSA »

I[I/ICHI/IHJIHHa «buorexHonorus IMPOAYKTOB CIICTUAIIM3UPOBAHHOI'O HASHAYCHU A

» SBISeTCS AWCUUIUIMHONM BapuatuBHOM dactu bioka 1 (B1.B.JIB.7)
TexHOMOrnYeckoro MoAyJasi y4eOHOro IlaHa TIOJATOTOBKM MAarucTpoB IO
HanpasineHuto 19.03.01 buorexHonorusi, mnpoduns mnoxaroroBku «llumesas
OonoTexHosorus», peanuzyemoro B coorBerctBun ¢ OC BO IB®Y ot 10.03.2016
T.

OO6masi TPyJAOEMKOCTb AMCIUIUIMHBI COCTaBIsA€T 4 3aueTHbIC €IUHUIIBI,
144 yaca. YueOHBIM IUJIAHOM TMPEyCMOTPEHBI JIEKIIMOHHbIE 3aHATUs (44 yaca),
MpaKkTUYECKUE 3aHATH (22 yaca) U caMOCTOsITeNIbHAs paboTa ctyaeHTa (78 4acoB).
JucuuminHa peanusyercs Ha 4 Kypce B 8 cemecTpe.

Hucuuminna «buorexHonorus MIPOJIYKTOB CIEIHAITM3UPOBAHHOTO
Ha3HAYEHUS» JIOTMYECKU U COAEPKATEIbHO CBsi3aHAa C TAKUMHM KypcaMH Kak
Xumusi OMOJIOTUYECKH aKTUBHBIX BellecTB, OCHOBHBIC MPUHIHUIIBI MEPEepadOTKU
ChIpbsi, [IuneBbie 1 OMOJOTUYECKH aKTUBHBIE 100aBKH, OCHOBBI OMOTEXHOJIOTHUH,
buorexHomorust peiObl 1 MOPENPOIYKTOB, BUOTEXHOIOTHS MOJIOKA U MOJOYHBIX
NpOAYKTOB, buOTeXHOJMOTHST Msica U MACHBIX MPOAYKTOB, bHOTEXHOIOTHA
MPOAYKTOB MUTAHUSI PACTUTEIILHOTO MPOUCXOXKICHUS, buopecypchl MNHUIIEBOTO
CBIPbSI.

Heabo u3ydeHUs AUCHUIUIMHBI SBJSICTCA YIIyOJE€HHE U pacUIupeHue
byHIaMEHTAIBHBIX U TMPOQPECCUOHATIBHBIX 3HAHUWA MarucTpa HEOOXOIUMBIX IS
ITPOU3BOACTBEHHO-TEXHOJIIOTHYECKOM, IIPOEKTHOM M HCCIEA0BATEIIbCKOU
JEATEIIBHOCTH B 00JIACTH TEXHOJIOTHUHU CTIECIIUATU3UPOBAHHBIX MTPOAYKTOB MTUTAHMUS.

3agaum:

- pacHMpuTh W YriayOWTh 3HAHWS O HAYYHBIX OCHOBaX U IIpoIleccax
MPOU3BOJICTBA MPOAYKTOB MHUTAHUS, O TMPHUHIMIAX CO3JaHUSI HOBBIX PELENTYpP
CHEIUATM3UPOBAHHBIX TMPOIYKTOB; 00 OCHOBHBIX XapaKTEPUCTHUKAX COCTaBa M

CBOMCTB CIICOMUAIM3UPOBAHHLBIX IMPOAYKTOB IIHWTAHUA, O COBPEMCHHBIX METOAAX



KOHTPOJISI TEXHOJIOTMYECKUX OINEpalnii, KayecTBa ChIphbs, MOIAy(paOpukatoB u
rOTOBOW MPOAYKIINH;

- 3aKpEIUICHHE HABBIKOB O MPHUHIMIAX IMOCTPOECHUS CXEM TEXHOJIOTUYECKUX
MPOLIECCOB, TPEOOBAHMSX, MPEABSIBISIEMBIX K KauyeCTBY ChIpbS M MPOAYKIIUH,
NPOBEJCHUH MAaTEepPHAIbHBIX PACUYETOB U BHIOOPE pAaIMOHAIBHBIX YCIOBUH
IIPOBEICHHS TEXHOJIOITMYECKUX Oleparuil.

Jns ycnenHoro u3y4eHus JUCHUILIMHBL « TeXHONOorus cnenuain3upOBaHHbIX
IPOAYKTOB MUTAHUS» ¥ 00yUYAIOUTUXCS JOJKHBI OBITH COOPMUPOBAHBI CIIECAYIOIINE
NpeaBapuTeJIbHbIC KOMIICTCHIIUH!

— CIOCOOHOCTBIO TBOPYECKM aJalTHUPOBATH JOCTHXKEHHS 3apyOexKHOM
HAyKW, TEXHUKH M 0Opa30BaHMUS K OTEUECTBEHHOW MPAKTHKE, BBICOKAs CTENEHBb
npohecCuOHATBHON MOOUIIBHOCTH;

—  CHOCOOHOCTBIO BECTHM HAy4YHYH JUCKYCCHIO, BIIQJIEHUE HOPMAMH
HAyYHOI'O CTUJISI COBPEMEHHOI'O PYCCKOTO SI3bIKA;

— CIHOCOOHOCTBIO aHaliM3a M CHUCTEMATHU3alUd HAay4YHO-TEXHUYECKOU
uHpOpMallMK, OTEYECTBEHHOIO M  3apyO€XHOro OmblTa [0  TEMaTHKe
UCCJIEI0BAHMS.

B pe3ynpraTe uM3y4yeHUsT JAHHOM JMCHMIUIMHBI Yy  OOydaroniuxcs

dbopMupyroTCS  clienyromue NpogecCHOHAJIbHbIE KOMIETeHIMH (DJIEMEHTHI

KOMIIETEHITUH):

Kox u ¢popmyupoBka dranbl GopMUPOBAHUS KOMIIETEHIIUU

KOMIIeTEHUUH

OIIK-7 CHOCOOHOCTD OCHOBHBIE TEHACHIUU pa3BuTUA
HAXOXUTh W OUCHHBATH | o . HalpaBJICHUH B  00JIACTH  CO3JIaHHS
HOBBIE€ TEXHOJIOTUYECKUEC IMPOAYKTOB IMUTaHUA
pelieHus, BHEIPATH CIIEUAIM3UPOBAHHOTO HA3HAYCHUS
pE3yIbTaThl OPUEHTUPOBATHCS B OCHOBHBIX
OMOTEXHOJIOTHYECKUX v HaIIpaBJICHUSAX TEXHUYECKOI'O Iporpecca
UCCIIEI0BAHUM u Meet B oOylactu TEXHOJIOTUU MUIIEBOU
pa3paboTok TIPOLYKIIHH




HaBbIKaMH CO3JaHHA HOBBIX TEXHOJIOT UM

Bnaneer
U IPOJTYKTOB MUTAHUS
[K-1 CIOCOOHOCTBIO OCHOBHBIE TIOHSATHSI M TEPMUHBI B
OCYIIECTBIIATH ] 3aer obacTu CTELUANTU3UPOBAHHBIX u
TEXHOJIOTUYECKUHN CTIeLINATM3UPOBAHHBIX IPOIYKTOB
IpoIecC B COOTBETCTBUU NUTaHUS
¢ perI1aMCHTOM 1 ONpeAcsATh IapameTpsl
HCII0IB30BaTh VYMmeer TEXHOJIOTHYECKOTO nporecca
TCXHAYCCKUE  CPCACTBA MIPOM3BOJICTBA MUIIIEBOM MPOIYKIIUU
s U3MEpEHUS )
OCHOBHBIX  MAPAMETPOB HaBbIKAMU  NPUMEHEHHUS  TEXHOJOTUH
OMOTEXHOIOTMYECKUX Brnaneer TTHHICBBIX TPOYKTOB
HPOIIECCOB, CBOMCTER CHELIMATTU3UPOBAHHOTO HA3HAYEHUS Ha
CBIPBS ¥ POIYKLIUU TpaKTHKe
I1K-8 CHOCOOHOCTBIO OCHOBHBIE  HUCTOYHMKM HAy4YHOH H
pabotaTb ¢  HayyHoO- Sact TEXHUUYECKON MH(pOpMaIH
TEXHHYECKOH MICIIOJIb30BATh poccuiicKuit
MH(pOpMAIHEH, Ymeer | MEXIyHApOIHbIH OIIBIT B
HCHOJIb30BATD IpOo(eCCUOHAIBHON JeATENbHOCTH
poccuiickuii u
ME3KTyHApOIHBIH OTIBIT B HaBBIKAMHU paboThI C Hay4HO-
MPO(ECCHOHANBHOM Brianeet TEXHUYECKON MH(OpMaLuei
JesITeIbHOCTU
METOZBbI, UCHONb3yeMble B IIpolecce
pa3paboTKH u ONTUMU3AIUU
3HaeT
TEXHOJIOTMUECKUX IPOLIECCOB
[1K-9 BIIATICHIEM IIPOM3BOJICTBA MUILEBOI MPOYKIIUU
OCHOBHBIMH METOJIaMHU U OTIPEIETUTh OCHOBHBIE TEXHOJOTUYECKHE
pHeMaMM  TIPOBENCHUA |\ IPOLECCHI, HOJBEpraroIuecs
AKCIIEPUMEHTATIBHBIX BO3MOXKHOCTH AKCIIEPUMEHTATHLHOTO
HCCIIEJOBAaHUN B CBOEU MOJICJIUPOBAHUS
MPpO(ECCHOHANBHOMH METOAAMHU DKCIEPUMEHTAIBHOIO
obnacty; MOJICITUPOBAHUS u ONTUMHU3ALUH
Brnaneer | TexHOIOTHMUECKUX HPOIIECCOB
MPOM3BOJCTBA  MHUIIEBHIX  MPOAYKTOB

CIICOUAJIM3UPOBAHHOI'O U CIICIHUAJIBHOTO




[1K-16- roTOBHOCTEIO OCHOBHBIC napaMeTpbl

3HaeT
BECTH HIEPETOBOPSI € TEXHOJIOTHYECKOr0 000PY10BAHHUS
IPOEKTHBIMH
nonoupate  HamboJee  ONTUMAaJbHbBIC
OpraHu3aLMIMU U
YMmeer BapUaHThl TEXHUYECKOTO OOecreueHus
IIOCTABIIMKAMHA .
JUIsl OMOTEXHOJIOTUYECKUX MIPEITPUITHIA
TEXHOJIOTUYECKOTO
o0opynoBaHus,

OLICHUBATh PE3YJbTATHI
HaBBIKAMU IIEPErOBOPOB C IPOEKTHBIMHU

IIPOCKTUPOBAHUA
p p Bnaz:eeT opraHus3anusamMunu u IIoCTaBIIIMKaMH

OMOTEXHOJIOTHYECKHUX
TCXHOJIOTHYCCKOT'O 060py,Z[OBaHI/ISI

IpEeANpPUATUI HA CTAIUU
MPOEKTa

Jis popMHUpOBaHUS BBIIIEYKA3aHHBIX KOMIIETEHIIMI B paMKaxX JUCHUIUIMHBI
«brnoTeXHONOrUs NPOAYKTOB CHEUAIM3UPOBAHHOTO HAa3HAUYECHMS» MPUMEHSIOTCS
CIIEYIOIIME METO/Abl AKTUBHOIO/ MHTEPAKTUBHOIO OOydYeHUs: mpoOaeMHast
JEKUHsl, , WHTEJUIEKT KapThl, 3JIEMEHTHl HAYYHO-HCCIEIOBATEIbCKON padoThI,
Metonbl [T — mpuMeHeHHne KOMIOBIOTEpPOB s noctyna Kk MHTepHeT-pecypcawm,
UCIOJIb30BaHUE 00YYAIOIINUX MPOrPaMM C LEJIbI0 pacliupeHusi UHPOPMAIMOHHOTO
T0JIs, TIOBBIIIIEHUS] CKOPOCTU 00pabOTKU U mepeaaur MHGOpMaluK, 00eCeYeHHs
ynoOcTBa  mpeoOpa3oBaHUsi W CTPYKTypUpOBaHUsA  HHPOpMAIMH IS
TpaHchopMalK €€ B 3HaHUE (MCIOJIb3YIOTCS Ha 3aHIATHIX B (POpPME 3JIEKTPOHHBIX

Npe3eHTalui JeKUUn, 1 T.1.).

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

Jlekunonubie 3aHATUA (9 4.)
TEMATUUYECKHUU ILIAH JIEKIIMOHHBIX 3AHATUI
Ne Koa-Bo
HauMmeHnoBaHue TeMbl
n/n JacoB

1 Ilurtanue u 310pOBbE UETOBEKA 10 4.
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CIICHUAJIIMBUPOBAHHOT'O ITUTAHUSA

OcHOBHbIE Tpymmbl M OCOOEHHOCTH CIIELUAIM3UPOBAHHBIX
IIPOAYKTOB

CocrosiHue u IICPCIICKTUBLI Pa3BUTHUA IMPpOU3BOACTBA

4.1 .
CIEHUAIU3UPOBAHHBIX XJIEO00YTOUHBIX U3/ICIIHIA

CocrosiHue u IICPCIICKTHUBLI Pa3BUTHUA IMpOU3BOACTBA

4.2 2y,
CHCIMATM3UPOBAHHBIX MOJIOYHBIX ITPOTYKTOB

CocrosiHue 151 ICPCIICKTHUBLI Pa3BUTHA IMPpOU3BOACTB

4.3 2y,
CHCIMATM3UPOBAHHBIX JKUPOBBIX MTPOIYKTOB

44 CocrosiHue n IICPCIICKTHUBLI pa3BUTHUA IIPOU3BOACTBA

CIICHUAIIN3UPOBAHHBIX 0Ee3aJIKOr0JIbHBIX HAITUTKOB

UTOI'O: 44 u.

Paznen |. [Turanue u 310poBbe yesnoBeka (10 yac)
Tema 1. ®akrTopsbl, BJIHAKIIAE HA HN3MEHEHHE COCTOSIHUSL 3/10POBbS
HaCeJICHUs
OcHoBHbIE (DAaKTOPBI, BIUSIOLUIME HA COCTOSIHUE 3/10pOoBbsA HaceneHus. Ilepsas
rpynna (akTopoB — 00pa3 *U3HH COBPEMEHHOI'O YEJIOBEKa: CTPeCC, TMIOANHAMMUS,
OKUPEHUE, HapylIeHHWE CTPYKTYphl INUTaHUS, ayTONATOreHHsl (CKJIOHHOCTh K
BpEAHBIM MPHUBBIUKAM), J0OPOBOJbHAS XpPOHHMUYECKass JenpuBalus cHa. Bropas
rpynna (akTopoB — COCTOSHHE OKpYKaroUIed Cpelbl: 3arps3HEHUE OKpY Karollen
CpeIbl COJSIMH  TSDKEJIBIX METalIOB, BBIXJIOMHBIMU Tra3aMHU aBTOMOOMIIEH,
pPaZOaKTUBHOE 3arpsi3HEHUE, BpPEAHBIE BEIIECTBA MUTHEBOM BOJIbI, MHUILIEBBIX
IPOIYKTOB U T.JI.
Tema .2. IIpoOjieMbl COBPEMEHHOTO MUTAHUS
CoBpeMeHHOE OTHOIIeHHE K NMUTaHuio. CylIeCTBEHHbIE U3MEHEHHS] B COCTABE U
cTpykType nutanus. [lociencTBus HapylieHus CTPYKTYphl nuTaHus. [IpuHIUIEI
paluMoHanbHOro nUuTaHus. [IuieBble MHIPEIUEHTHI C 3aIUTHBIMU (DYHKIIUSIMHU.

Tema 3. Teopuu nuranus



Konnenmus panvoHaqbHOrO mUTaHus. Teopus cOATAHCUPOBAHHOTO IMHUTAHUS.
Teopus  angekBatHOro  nuTaHus. KoHIENuuss  ONTUMAJbHOTO  MHUTAHUS.
BererapuancTso. Konnenmus OUTaHUS MPEIKOB. Konnenmus
nuddepeHiupoBaHHOro nmuta”us (1Mo rpymnmnam kpoBu). KoHrmenius pasaeabsHOro
MMUTAHHUS. Konnenmms MaKpOOMOTHYECKOTO IMUTAHUS. Konnenmms
CIICLIMAJIM3UPOBAHHOTO MUTAHUS.

Tema 4. OcHOBBI (PpU3HOJIOTUM NIHIIIEBAPEHUS M 00MEHA BellecTB
[InmeBaputensHas cucrema. llumeBapenne Bo pry. IlumeBapeHue B Kelyake.
[umeBapeHue B TOHKOM KuileyHuke. IlumieBapeHue B TOJCTOM KHILICUHHKE.
BcaceiBanue nuiieBsix BeriecTB. OOMEH BeliecTB (MeTabOIU3M).

Tema 5. Buapl nuranus

Tpanuuuonnoe. Ilpodunakruueckoe. Jleuebnoe. JleueOHO-TIpoduIakTUUECKOE.

CnennanmusupoBanHoe. Crienuanu3upoBanHoe. HetpaauimonHoe.

Pazgea II. Ciennanu3npoBaHHbIe NMUILEBbIE MPOAYKTHI B COBPEMEHHOM
nutanuu (10 gac)
Tema 1. Cienuaju3upoBaHHOE MUTAHUE: UCTOPUS Pa3BUTHS
OCHOBHBIE TIOJIOKEHUSI KOHLENIUU CHEIUAIU3UPOBAHHOTO MUTAaHUA. JTall
Pa3BUTHS KOHUENIUHU CIEIUATU3UPOBAHHOTO MUTAHUS B PA3JIMYHBIX CTPaHaX.
Tema 2. CpneuuajJu3uMpoOBAaHHOE TNHUTAHME W €ro MeCTO B CTPYKTYype
COBPEMEHHOI'0 MU TAHUS
[IpaBoBasi OCHOBa, peryJupylomias pa3jM4Hble AacCleKThl  MPUMEHEHUS
CHEUHUAIM3UPOBAHHBIX MPOAYKTOB NUTaHUsA. CleHaIN3UpPOBAHHbBIE MPOIYKTHI B
COM3MEHHOM MUTaHUU. COBOKYITHOCTh NOTPEOUTENBCKUX CBOICTB
CIENUAIU3UPOBAHHBIX POYKTOB.
Tema 3. HayuyHble OCHOBBI CO3JaHHMSl CHEHUAJIUIHPOBAHHBIX IPOAYKTOB
NUTAHUA
MeTtono0siorusi KOHCTPYMPOBAHHSI CHEUUATM3UPOBAHHBIX MPOIYKTOB IMHUTAHUSI.
@opMUpOBaHUE CBOMCTB, OKAa3bIBAIOIIMUX BBIPAXKEHHOE IIOJIE3HOE JEUCTBUE HA

3I0POBbE YEJIOBEKA. [EXHOJIOTMYECKUH Tmporiecc (POPMUPOBAHUS CBOMCTB



MUIIEBOTO MPOJYKTA. AJIFOPUTM Pa3pabOTKU CHEUATU3UPOBAHHBIX MPOIYKTOB
MUTaHUA.

Tema 4. OCHOBHbBIE KATErOPUM CNIENNAJIN3NPOBAHHBIX MUIIEBBIX MPOIYKTOB
Kareropust A: TpOayKThI, COJAEpXallie B HATUBHOM BHJIE€ 3HAYUTEIbHBIC
KOJIMYECTBA CIEHUAIM3UPOBAHHBIX MHIPEIUEHTOB Wiau ux rpymnm. Kareropus b:
MPOAYKTBI, B KOTOPBIX TEXHOJOTUYECKH MOHUXKEHO COACP)KAHUE BPEIHOIO JIJIsi
3I0pPOBbsI MHTPEUEHTa WM UX Tpyninbl. Kareropust B: mpoiyKThl, 10MOJIHATETHHO
oOoramieHHble (YHKIIMOHATHHBIMA HWHTPEAUCHTAMH C TIOMOIIBIO Pa3TUIHBIX

TCXHOJOTHMYCCKHUX IIPUCMOB

Paznea IIl. OcHoBHbIe rpynnbl GU3MOIOTHYECKH CHENUAIN3UPOBAHHBIX
NuIeBbIX HHTpeaueHToB (14 yac)
Tema 1. TpeOoBanus, npeabsBisgeMble K (puszunosiornyeckn
(GyHKIHOHAJBHBIM MUIEBbIM HHIPEeIMEHTAM
TpeboBanus k OIIM. PexkomeHnmyembie YpOBHU TMOTPEOJICHUS TMHILNEBBIX U
OMOJIOTMYECKH AKTUBHBIX BEUIECTB. AJIEKBATHBIA YpOBEHb NOTpeOIeHUs. BepxHuii
JOTTYCTUMBIN YPOBEHBb MOTPEOICHUS.
Tema 2. XapakTepuCcTHKA CIEHUATUZMPOBAHHBIX CBOMCTB NMUIIEBHIX BOJTOKOH
[TumeBbie BonokHa. Hopmbl ¢dusmosornyeckoid MOTpeOHOCTH B MHUIIEBBIX
BosiokHax. CopepkaHue KJIETYaTKM B THUIIEBBIX NpoaykTax. Kiaccubukarms
MUIIEBBIX BOJOKOH MO Tpu3HakaMm. DU3HMOJIOrMYEecKrne aCHEKThl MNPUMEHEHUS
MULIEBBIX BOJOKOH. TE€XHOJIOTUUYECKHE ACIIEKThl IIPUMEHEHHUS ITUIIEBBIX BOJOKOH.
JIoCTOMHCTBA U HEAOCTATKU PA3JIMYHBIX UCTOYHUKOB IMUIIEBBIX BOJIOKOH.
Tema 3. BurammHbl M AHTHOKCHAAHTHI KAK KOMIIOHEHTbI MPOAYKTOB
CIEUMATU3MPOBAHHOIO MU TAHUS
BonopactBopumbie Butamunbl (Butamun C, Buramun B1 - Tuamun, Butamun B2
— pubodnaBun, Butamun B6 — mupunokcun, Huanun, Butamun B12, donatsl,
[TanToTeHOBas kucioTa, buotun). XXupopactBopumsie BuTamunsl (Butamun A, -
kapotuH, Butamun E, Butamun D, Buramun K). AHTHOKCHIaHTHL.

Tema 4. ®yHKIMOHAJILHAS POJIb MUHEPAJIBLHBIX 3JIEMEHTOB



Makpoanementsl (Kanbiuit, ®ocdhop, Marumii, Kamuii, Harpuii, Xmopumasl).
Muxkpoanementsl (JKeneso, LuHK, ﬁoz:, Menb, Mapraneu, Cenen, Xpow,
Momubaen, dtop).

Tema 5. HeHachbllleHHbIE KMPHBbIE KHCJIOTHl KAK KOMIIOHEHTHI NMPOJAYKTOB
CIEeHUATU3MPOBAHHOTO MU TAHUSA

HacplllieHHbIe  KUpPHBIE KUCIOTHl. MOHOHEHACHIIICHHBIE JKUPHBIE KHUCIOTHI.
MOJIMHECHACKHIIIEHHBIE  JKUpHBbIE KUCIOThl. Omera-6 u  Owmera3d ITHXK.
@usnonorndeckue acnekrsl npumeHeHns IIHKK. TexHonornueckme acnekTbl
oOoramenus npoaykros [THXKK.

Tema 6. IIpoOHOTHKH KAK KOMIIOHEHTHI NMPOAYKTOB CHEHHAIU3IUPOBAHHOIO
NUTAHUSA

Kareropuu npobuotukos. TpeboBanus k npodbrotukam. TpeboBaHUs K IITaMMaM
Oaktepuili 171 NpoOMOTHKOB. DU3MONIOTHYECKUE  ACMEKThl  MPUMEHEHUS
NpoOHOTUKOB. TEXHOJIOrHYECKHE aCIIEKThl TPUMEHEHUSI TPOOUOTUKOB.

Tema 7. IIpeOMOTHKN KaK KOMIIOHEHTbI NMPOAYKTOB CHEHUAJIN3HPOBAHHOIO
NUTAHUSA

CpaBHUTENbHAS ~ XapaKTEPUCTHKA TMPO- © NpeOMOTUKOB. TpeboBaHWs K
npedbuotukam. OCHOBHbIE BUABI OM(pUIOTeHHBIX (akTOpoB. CrOCOOBI MOJydYEeHHS
npeOMOTUKOB.  DUBMOJIOTMYECKUE  ACMEKThl  NMPUMEHEHUUW  NPEOHOTHUKOB.
TexHomornyeckue acmeKkThl MPUMEHEHHS MPeOHOTHKOB. DPyKTOOIUTOCAXAPUIBI
(FOS).  Tpancranakro3wnmupoBanHpie  oymrocaxapunasl  (TOS).  CoeBblit

onurocaxapua (SOE). Jlakryso3a.

Pazngen IV. OcHoOBHBbIe Tpynnbl U 0COOEHHOCTH CHENUAJIM3UPOBAHHBIX
npoaykros (10 1ac)
Tema 1. CocrosiHMe ¥  TepPCHEKTHUBBI  Pa3BUTHS  NPOU3BOACTBA
CIeHMATU3MPOBAHHBIX XJIC000YT0UYHBIX U31e U
Xne6 w xe000ymouHBIE UW3NENTUs IS [UTAHWS  JIIOJICH, WMEIOIINX

npeapacnoja0KCHHOCTL K TEM WM WHBIM 60H€3H$IM, AJI1 JIML, TIPOXHBAIOIIHUX B



DKOJIOTUYECKH HEOJIaronojgyyHblX padoHaxX CTpaHbl, A padouuX TSAKENbIX
npogeccuu, 1eTeil TOMKOIBHOTO BO3pacTa U MOKUJIBIX JIFOJEH.

Tema 2. CocrosHue M  NEePCHEKTHUBbI  Pa3BUTUS  NPOM3BOACTBA
CIeHUATM3MPOBAHHBIX MOJIOYHBIX IPOAYKTOB

[lepBas rpymnma — MOJIOYHBIE MPOIYKTHI, 00JIaAal0IMIKe TPOOHOTHIECKUMH U /HITN
npeduoTHuYecKuMu cBoiicTBamMu. Bropas rpynna — BAJ] k numie. Tpetbs rpymnmna —
OPOAYKTHI JIe4eOHOro, MpOo(UIaKTUIECKOr0, IE€TCKOr0 U T'e€pOJIUETUUYECKOTO, IS
YYaCTHUKOB 00Opa3oBaTeNbHOTO TMpoliecca, s croopra U (QuTHeca, s
JNETEPMUHUPOBAHHBIX TPYIII IOTPEOUTENEH.

Tema 3. CocrosiHHe ¥  NEpPCHEKTHBbI  PAa3BUTHA  NPOM3BOACTB
CIeMATU3MPOBAHHBIX 'KUPOBBIX IPOAYKTOB

IlepBas rpyIma — NpOAYyKThI, U3HAYAIBHO COJEPIKALIUE 3HAYUTEIIbHOE KOJINYECTBO
omHoro win Heckonbkux PIIM. Bropas rpynma — HOpOAYKTBL. H3 KOTOPBIX
WCKIIFOUYEHBl BEILECTBA, BPEAHBIE MJIs 3J0POBbS W/WUIU MPENSTCTBYIOLIUE
IPOSIBIICHUIO €ro (yHKIMOHANBHOCTU. TpeThs rpynna — NpoayKThl, B KOTOPBIX B
pe3ynbTare TeX WIA HUHBIX MOAU(UKAIMI yCHIEHO NEHCTBHE BXOIALIUMX B HHUX
®IIU. YeTrBepTas rpynna — npoaykTtsl, odoramienubsie OITN.

Tema 4. CocrosiHMe ¥  IEepPCHEKTUBBI  Pa3sBUTHS  NPOU3BOACTBA
CIeMATU3MPOBAHHBIX 0€32/IKOr0/J1bHBIX HAIMTKOB

[lepBoe HampaBieHHME — CO3/@aHUE HANWUTKOB, BOCIOJHSIOMMX JepUuIuT
ACCEHLMAIBHBIX MHUILIEBBIX BEIIECTB. BTOpoe HampaBieHUE — CO3/1aHNE HAIIUTKOB,
BOCTIOJHSIOUINX JHEPreTUYeCKUe 3aTpaTbl M MOBBILAIOIUX (DU3HUUECKYI0 U
YMCTBEHHYIO PabOTOCIOCOOHOCTh. TpeThe HampaBlieHUE — CO3[aHUE HAIUTKOB
Uit TpoQUIAKTHUKKM — COMaTHYEeCKUMX  3abosieBaHuil  4yenmoBeka. YerBepToe
HaIIpaBJICHUE — CO3JaHUE HAIIUTKOB, NMPEAYNPEKAAIOIINX HETATUBHOE BIUSHUE HA
3JI0POBbE YEJIOBEKA arpeCCUBHBIX (haKTOPOB CPEIbI.

Il. CTPYKTYPA U COJEP)KAHUE NMPAKTUYECKOM YACTH KYPCA

IMpakTuueckue 3ansTus (22 yac.)

TEMATHUYECKHWH IJIAH IPAKTUYECKUX 3AHATHI



Ne KoJ-Bo
HaumMeHoBaHMe TEMBI
n/m YacoB
TexHomorus MMPOU3BOJCTBA MPOAYKTOB, o0oramieHHbIX
MEKTUHOM W TMHIIEBBIMU BOJIOKHaMU. OrnpejiereHue BIUSHUS
TEXHOJIOTUYECKUX  TapaMeTpOB  HAa  KayeCTBO  TOTOBOM

MIPOAYKLUHU

TexHomoruss MPOW3BOACTBA  MPOJYKTOB, OOOTalIEHHBIX  D-
2  KapOTHHOB. BiusiHMe peXUMOB TepMHUYECKONM OOpabOTKH Ha 4y,
coziep>kaHue b- KapoTHHOB B TOTOBOM MPOJIYKTE

TexHoyoruss TPOM3BOJICTBA TMPOAYKTOB, oOOorameHHeix L -
3  ackopOuHOBOW KuCIOTOM. Ompenernenue MaccoBoil nomu BAB B 4.
MPOLIECCE U3TOTOBJICHHUS ITPOTYKTA

TexHoyoruss MNPOAYKTOB ¢ J00aBKaMu U3 THUIPOOMOHTOB
4  PACTUTEIBLHOTI'O TIPOUCXOXKICHHUS B COCTaBe XJICOOOYIOUHBIX 2 4.
15631 (1501

TexHonorus IIPpOU3BOACTBA IIPOAYKTOB, 060FaIHGHHI>IX
5 MHUHCPAJIBHBIMU BCIHICCTBAMMU. OHpGI[GJ'IeHI/IG MacCOBOM JOJIN 4y,
MHUHCPAJIBbHBIX BCIICCTB B MOJIOYHBIX IIPOAYKTAX

6 TexHonorus  TPOU3BOACTBA MOJIOYHBIX  HPOAYKTOB, A
q.
o0oraileHHbIX PPYKTOBO-ATOIHBIMU 100aBKaMu
UTOI'O: 224,
3anaTtue 1. TexHonormss NpPoM3BOACTBA NPOAYKTOB, O00OramieHHBIX
NeKTMHOM M  NHIIEeBbIMH  BoJOKHamu.  Omnpenesnenue  BIMAHMA

TEXHOJIOTMYEeCKHUX NIAPpaMeTPOB HA Ka4eCTBO rOTOBO npoaykuuu (4 4ac)

Ilenr  paboOTBI:  O3HAKOMHUTBCS  CO  CBOWCTBAMH  OHMOIOJIMMEPOB
pPacCTUTENBHOTO ChIPbS, BIMSHUEM TEXHOJOTUYECKOM TNepepadOoTKM Ha UX
cojiepkanue U GopMy B TOTOBOM MPOAYKTE.

B pesynbraTe npoBeaeHUs MPaKTUUECKONW pabOThI CTYACHT JOJIKEH:

3HaTh: O POJU YTJIEBOJOPOIHBIX OUOIMOIMMEPOB B MUTAHUHU YEJIOBEKA, UX
COJep)KaHUE B IIJIOJOBOM CBIph€ M TNPOAYKTAX €ro mnepepadOTKH, BIUSHUE

TCXHOJIOI'MH ITPOU3BOACTBA HA U3MCHCHHUC CBOMCTB IIEKTUHOBBIX BCIICCTB.



Bansitue 2. TexHoJorHsi MPOW3BOACTBA MPOAYKTOB, 00OramieHHbIX b-
KapoTHHOB. BiusiHue peXMMOB TepMH4Yeckoil 00padOTKM Ha cojep:kaHue D-
KAPOTHHOB B rOTOBOM NPOAyKTe (4 yac)

[{ens paboOThI: 03HAKOMUTHCSI CO CBOMCTBAMHU KapOTHHOMIOB PACTUTEIHHOTO
CBIPbS, BIMSHUEM TEXHOJIOTHYECKOW 0OpabOTKM HAa WX COJEpPKaHHE B TOTOBOM
MPOJIYKTE.

B pesynbraTe mnpoBeneHHS MPAKTUYECKOW paldOThl CTYAECHT JOJIKEH:
3HaTh: O POJM KAPOTUHOUIOB B OOMEHE BEHIECTB, MX COJECPKAHUE B CHIPHE
pPaCTUTENBHOTO TMPOUCXOXKACHUS M TMPOAYKTaX €€ MepepaboTKH, BIUSHUE
TEXHOJIOTUHU IPOU3BOJICTBA Ha MacCOBYIO JIOJTIO KapOTHHA.
YMeTh: ompenensaTh MacCOBYIO JIONK0 KapoTHHAa B TMPOJYKTax IMepepadoTKu

PAaCTUTCIBLHOI'O ChIPbA U CIICKTPA KAPOTUHONWIAOB B HCIIOJIAPHBIX PACTBOPHUTCIIAX.

3ansaTue 3. TexHoJsiorusi MPOU3BOACTBA MPOAYKTOB, o0oraiieHHbIX L -
ackopOMHOBOI KucJa0TOM. OmnpeneseHue maccool 10au BAB B mpounecce
M3rOTOBJICHHS MPOAYKTA (4 4ac)

Llens paboThI: 03HAKOMUTBLCS CO CBOMCTBaMHU (EHOJIBHBIX COEAMHEHUN U L-
aCKOpOMHOBOM  KHUCJIOTBI ~ (PPYKTOBOTO U  SITOJHOTO  ChIPbS,  BIUSHUEM
TEXHOJIOTUYECKOW 00pabOTKH Ha UX COJIEPKAHUE B TOTOBOM MPOAYKTE.

B pesynbTaTe mnpoBeneHHUS MPAKTUYECKOM pabOThl CTYJIEHT JOJIKEH:
3HaTh: 0 poiid (PEHOIBHBIX COEAMHEHHN U L-acKOpOMHOBOM KHUCIOTHI B OOMEHE
BEII[ECTB, UX COJACPKAHWU B TUJIOJIOBOM CBHIPbE M TPOJYKTaX €€ MepepadoTKH,
BJIMSIHUY T€XHOJIOTHUU MPOU3BOJICTBA HA MACCOBYIO JIOJII0 (PEHOIBHBIX COCAMHEHUMN
u L-ackopOMHOBOI KUCIIOTHI.

YMeTh: ompenensaTh MacCoOBYI JOI0 (PEHOJNBHBIX coeAuHeHu u L-

aCKOPOMHOBOM KHUCIIOTHI B MMPOJYKTAX NEPEPAOOTKH PACTUTEIHLHOTO ChIPbS.

3ansaTue 4. TexHoJiorusi NMPOAYKTOB ¢ J00aBKaAMHU U3 T'UAPOOHOHTOB

PACTUTEJHHOI0 MPOMCXO0KIEHNS B COCTaBe XJ1e000yI0UHbIX U31euil (2 yac)



Llenv pabomul: 03HAKOMUTBCS CO CBOMCTBAMM IPOJIYKTOB INEpPEpabOTKU
OypbIX, KpaCHBIX M 3€JEHBIX BOJOPOCIEH, IMPOBECTU aHAIN3 BO3MOXKHOCTH MX
UCITOJIb30BAHUS B TEXHOJIOTUH XJ1€000YJIOUHBIX U3/1EIUN.

B pesynbraTe npoBeaeHHs NPAKTUUECKOW PAOOTHI CTYACHT JOJDKEH:
3HaTh: O POJIM MUIIEBBIX BOJIOKOH U COEAMHEHUH HOa. .

YMeTh: OIpenensaT MacCCOBYIO JOJIIO ITUIIEBLIX BOJOKOH U KOJIUYECTBEHHOE

coJiepKaHue Hoza B MPOAYKTaxX MepepabOTKM MOPCKHUX BOJOPOCIEH U B MUILEBBIX

MPOIYKTaxX Ha MpUMepe XJIeO00YIOUHBIX U3IEITHIA. .

3ansatue 5. TexHo/ioTMSl NMPOU3BOACTBA NPOAYKTOB, 000ralleHHBIX
MHHEPAJbHBIMHU BellecTBaMu. OnpenesieHne MaccoBO 10JM MHUHEPAJIbHBIX
BelIeCTB B MOJIOYHBIX MPOAYKTAaXx (4 4ac)

[lenb pabOTHI: 0O3HAKOMUTHCSI C POJIbI0 MUHEPAIbHBIX BEIIECTB B MUTAHUU
JIIOJIEN.
B pesynbTaTe npoBeneHus MpakTUYeCKOn paboThl CTYACHT JIOJKEH:

3HaTh: poJib KaJIbIUSI, MarHusl, jkejie3a B OOMEHE BEIIECTB, BO3MOXKHOCTh
MIPOU3BOJICTBA IPOJIYKTOB C MOBBIIICHHBIM COJIEPKAHUEM MUHEPAIbHBIX BEIIECTB.

YMeTh: onpeaensiTb MacCOBYIO JIOIO KalbLIMs, MarHus, JKejie3a B MUILEBBIX

MPOAYKTax.

3ansaTne 6. TexHoJiOrMsi NPOM3BOACTBA MOJIOYHBIX INPOAYKTOB,
000raleHHbIX (PPYKTOBO-ATOJAHBIMHU J00aBKaMH (4 4ac)

lenb  pabOTBI: O03HAKOMUTHCS C  POJBIO  MOJIOYHBIX  IPOIYKTOB,
00OTalllEHHBIX IJI0I0BO-STOIHBIMU 100aBKaMH B TUTAHUU YEJIOBEKA.

B pesynbraTe mnpoBeAeHHsS MPAKTUYECKOW pabOThl CTYIEHT JOJDKEH:
3HaTh: TEXHOJIOTMIO MPOU3BOJCTBA MOJIOYHBIX MPOIYKTOB, OOOTaIIEHHBIX
(GpYKTOBO-ATOAHBIMU JOOABKAMHU.

YMeTb: omnpenensiTh MacCOBYIO JOJIKO OCHOBHBIX IMOKa3aTeledl KadyecTBa

MOJIOYHBIX IPOYKTOB, O0OTaIlIEHHBIX (PPYKTOBO-STOJHBIMH I00aBKAMH.



I1l. YYEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCSI
oOecrnieueHue CaMOCTOSITENIbHOM

Y4eOHO-METOAUYECKOE paboThI

oOyJaronmxcs 1o JTUCLUIUINHE «buorexHonorus MIPOYKTOB
CHEeUaIN3MPOBAHHOIO HAa3HAYEHUs» npeacTaBieHo B [Ipunoxkennu 1 u Bkiroyaer
B ceOsi:

- TaH-TpaduK BBIIOJHEHUS CAaMOCTOSATEIbHONW pabOThl MO JUCIMIUIMHE, B
TOM YHCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBIINOJHEHUE T10 KAXKI0OMY 3aJaHUIO;

- XapaKTepUCTUKa 3aJaHuil I CaMOCTOSITENIbHOM paboThl CTYAEHTOB U
METOMYECKHE PEKOMEH/IAllUU IO X BBIIOJIHEHHUIO;

- TpeOoBaHUS K MPEICTaBICHUI0O U  O(OPMIICHHIO  PE3ylbTaTOB
CaMOCTOATENbHON pabOThI;

- KPUTEPUHU OLIEHKH BBITIOJIHEHHS CAMOCTOSITEIbHOM paOOTHI.

IV. KOHTPOJb JOCTWKEHUS HEJEN KYPCA

CIICHHUAJIN3UPOBAHHBIX U
CIICHUAIN3NPOBAHHBIX
MIPOAYKTOB MUTAHUS;
0a30BEIC napameTpsl
TEXHOJIOTHYECKOTO
mporecca IMPOU3BOJICTBA
MUIIEBOH  MPOAYKIUH;
MIPUKIIATHBIC
IIPOTPaMMBl,
HCIOJIb3yEMbIC B
nporecce pa3paboTKu U
OIITUMU3ALINN
TEXHOJIOTHYCCKHUX
MPOLIECCOB
MIPOU3BOJICTBA IHIICBOI
MPOAYKIIUHI

Neo | KonTponupyemblie Koppb! 1 aTamnst OueHouHbIE CpeACTBa
pasnensl dhopmupoBaHus TEKYIIUHA | POMEXYTOUHAs
m/ JTUCIUTUTUHBI KOMITETCHIU I KOHTPOJIb aTTecTalus
1|
1 | Pazgen 1. [Mutanue u | OIIK- | 3Haer ocHoHble | YO-1 — | Dx3amen
TCHACHIINHN a3BUTHA
37I0pOBbE YeIoBeka | 7 ACHIIH - P cobecenoBan
HaIlpaBJICHUU B obnactu He,
HK'l CO3JaHHuA MNPOAYKTOB yo_z _
NK-8 z:eTf[I:IZI;Hm OBAaHHOTO KOJLTOKBHYM,
TK-9 P I1P-4 -
Ha3Ha4YCHUA, OCHOBHBIC
HK' IMOHATHUA W TCPMHUHBI B pe(bepaT
16 obmnacTu




YMeeT OopHeHTHPOBATHCS
B OCHOBHBIX
HaIpaBJICHUAX
TEXHUYECKOTO Mporpecca
B 00JIaCTH TEXHOJIOTUH
MUIIEBOM  MPOAYKIHUU;
OTpeAeNsATh MapaMeTphbl
TEXHOJIOTHYECKOTO
mporecca IMPOU3BOJICTBA
MUILIEBON MIPOYKIIVH;
OTIpeNIeNATh
HEOOXOMBIE
TEXHOJIOTHYECKHUE
PeXUMBI B COOTBETCTBUH
C BHAAMH  IHIIEBOU
npoaykiuu; OnpeaenuTs
OCHOBHbBIE
TEXHOJIOTUYCCKUC
TIPOIIECCHI,
TOIBEPTaFOIIHECS
BO3MOKHOCTH
MaTeMaTHYECKOTO
MOJCITUPOBAHUS

Bmaneer HaBBIKAMU
CO3JIaHHUSI HOBBIX
TEXHOJIOTUI u
MPOAYKTOB MMUTaHUS;
HaBbIKAMU TPUMEHEHHUS
TEXHOJIOTUM  NHIIEBBIX
TPOAYKTOB
CIIELUATIU3UPOBAHHOIO
Ha3HAYCHUS Ha
MIPaKTHUKE; HaBBIKAMU
KOPPEKLHH
TEXHOJOTMYECKOTO
rpoliecca IMPOU3BOJICTBA
MIPOYKTOB
CIIELUATIU3UPOBAHHOIO
Ha3HAYCHHUS, METOJdaMH
MaTeMaTH4YECKOTO
MOJEJIUPOBAHUSA u
ONTUMH3ALUU
TEXHOJOTMYECKUX
MIPOLIECCOB
MIPOU3BOJICTBA IMHIIEBBIX
MIPOYKTOB
CHEUAIU3UPOBAHHOIO U
CHEIHaIBLHOTO

Pazgen IL
Cneunnanu3upoBaHH
BIE
MPOTYKThI B
COBPEMEHHOM
IMUTaHUU

ITHIIEBEIE

OIIK-

I1K-1
[1K-8
I1K-9
K-
16

3Haer OCHOBHBIE
TEHACHLUH pa3BUTHS
HaTpaBJIeHUH B 001acTH
CO3JaHUs MPOJIyKTOB
MTUTAHUSI
CIeHATN3UPOBAHHOTO
Ha3HA4YCHUs; OCHOBHBIC
MOHATHS W TEPMHUHBI B
obsactu
CIICLIMATTM3UPOBAHHBIX U
CIeIHATN3UPOBAHHBIX
IIPOJIyKTOB NHUTAHUS;
6azoBble napameTpsl
TEXHOJIOTHYECKOTO
npoliecca MPOHU3BOJICTBA

YO-1

cobeceqoBaH

ue,
VO-2

KOJUIOKBUYM,

I1P-4
pedepar

DK3aMeH




MUILEBOU
MIPUKJIaJHbIE
MIPOrpaMMBl,
HCIIONb3yeMble B
npouecce pa3pabOTKH |
ONTUMH3ALHUU
TEXHOJIOTHUECKUX
MIPOLIECCOB
MIPOU3BOJCTBA MUILEBON
MIPOIYKIIUH

TIPOYKITHH;

YMeeT opUeHTUPOBATHCS
B OCHOBHBIX
HaIlpaBJICHUAX
TEXHUYECKOI'0 Mporpecca
B 007aCTH TEXHOJOTHHU
MUIIEBOM  MPOAYKIHUU;
OTpeAeNsATh MapaMeTphbl
TEXHOJOTMYECKOTO
mpoiiecca MPOU3BOJICTBA
MUIIEBON NPOAYKLINH;
ONpeAeIsATh
HeOOXOUMBIE
TEXHOJOTHYCCKHE
PEXHUMBI B COOTBETCTBUH
C BHIAaMH  IIHIICBOM
npoaykiun; Onpenenurhb
OCHOBHbBIE
TEXHOJIOTHYECKHUE
MIPOIIECCHI,
TO/IBEpraroInecs
BO3MOXKHOCTH
MaTeMaTHYECKOTO
MOJICITUPOBAHMS

Bnaneer HaBBLIKaMU
CO3IaHus HOBBIX
TEXHOJOT U H
MIPOAYKTOB MMUTAHHUS;
HaBBIKAMH TIPUMCHEHUS
TEXHOJIOTHHA  IHILEBBIX
MPOYKTOB
CHEIUATU3UPOBAHHOTO
Ha3HAYEHUS Ha
MPAKTHKE; HaBBIKAMU
KOPPEKIU
TEXHOJIOTHYECKOTO
mporecca IMPOU3BOJICTBA
MIPOAYKTOB
CHCTIHANTA3APOBAHHOTO
Ha3HAYE€HUS, METOIaMH
MaTeMaTHYECKOro
MOJCITUPOBAHUS U
OINTUMM3AIAN
TEXHOJIOTHYECKUX
TIPOIIECCOB
TIPOU3BOJICTBA TTHIIEBBIX
MIPOJYKTOB
CHEUAIU3UPOBAHHOIO U
CHEIHaIBLHOTO

Paznen I11.

TPYIIIBI
(bU3MOTIOTHYECKHT

OCHOBHBIE

I1K-1
[1K-3
[1K-5

3Haer OCHOBHBIE
TeHJCHLUH pasBUTHS
HarpasJieHuil B o0iacTu
CO3J1aHUS MPOAYKTOB
MTUTaHKS

YO-1 -
cobeceqoBaH
ue,

YO-2 -

DK3aMeH




CIICIIUAJIM3UPOBAHHBI
X MU CBbBIX
HHI'PCAUCHTOB
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CTEITUATU3UPOBAHHOTO
HAa3HAYEHHUS, OCHOBHBIE
MOHATUS W TCPMHUHBI B
obJactu
CHCIUANTU3UPOBAHHBIX U
CHCIAATU3UPOBAHHBIX
MIPOAYKTOB [MATaHMS,;
6a30BEIC mapamMeTpsl
TEXHOJIOTHYECKOTO
mporecca MPOU3BOJICTBA
MUILEBOK MIPOYKIIVH;
MIPUKJIaTHBIC
MIPOrPaMMEI,
HCTIOJb3yeMbIC B
mporecce pa3paboTKu U
ONTHUMU3AIUH
TEXHOJIOTHYECKUX
TIPOLIECCOB
TIPOU3BOJICTBA THIICBOI
TIPOTYKITHH

YMeeT opUeHTUPOBATHCS
B OCHOBHBIX
HaIlpaBJICHUAX
TEXHUYECKOTO Mporpecca
B 00JIaCTH TEXHOJIOTHH
MUIIEBON NPOAYKLINH;
ONpENEeNATh MapaMeTphl
TEXHOJIOTUYECKOT'O
npolecca MNpPOU3BOJICTBA
MUIIEBON NPOAYKLINH;
ONpeneNsATh
HeOOXOMBIE
TEXHOJOTHYCCKHE
PeXUMBI B COOTBETCTBUH
C BHJAaMH  IIHIICBOI
nponykuuu; OnpeaenuTs
OCHOBHBIE
TEXHOJIOTHYECKHE
MPOLIECCHI,
MO/ABEPTaIOIINECS
BO3MO>XHOCTH
MaTeMaTH4YECKOTO
MOJEJIUPOBAHUS

Bnaneer HaBBIKAMHU
CO3IaHus HOBBIX
TEXHOJOTUH H
MIPOAYKTOB MMUTAHHUS;
HaBBIKAMH TIPUMCHEHUS
TEXHOJOTUH  IHIIEBBIX
MIPOJYKTOB
CTIEITUATU3UPOBAHHOTO
Ha3HAYCHUS Ha
TIPaKTUKE; HaBBIKAMU
KOPPEKIHH
TEXHOJIOTHYECKOTO
rpoliecca IMPOU3BOJICTBA
MIPOJIYKTOB
CHEUAIU3UPOBAHHOTO
Ha3HAYE€HUS, METOJaMM
MaTeMaTHYECKOr0o
MOJEIUPOBAHUS 31
ONTUMM3AIAN
TEXHOJIOTHUECKUX

KOJUTOKBUYM,
I1P-4 -
pedepar




MPOLIECCOB
MPOM3BOJICTBA MHUILEBBIX

IV.
OcHoOBHbIE TpyNIbI U

Paznen

0COOEHHOCTH
CHCTIHATU3UPOBAHHBI
X MIPOJIYKTOB

MPOJYKTOB
CTICIUATM3UPOBAHHOTO U
CIICIHATIBHOTO
OIIK- | 3naer ocHoBHBIE | YO-1 — | DK3ameH
7 TCHACHIIUHN pa3BUTHUA CO6eC€I[OBaH
HanpapJieHuH B 00MaCTH | pe
IIK-1 | cosmanus IPOIYKTOB Yé—Z ;
MTUTaHUS
[K-8 CIEHATN3UPOBAHHOTO KOJLTOKBHYM,
I1K-9 HA3HAYCHWS, OCHOBHBIC 11P-4 )
IIK- HOHSITHS M TEPMHHBI B pedepar
16 obnactu

CIELUAIN3UPOBAHHBIX U
CHELUaIU3UPOBAHHBIX
MIPOAYKTOB MUTaHUS;
0azoBbIe napameTpsbl
TEXHOJIOTHYECKOTO
mpolecca MPOU3BOJICTBA
MUILEBOM  MPOAYKLUH;
MIPUKIIaJHbIE
IIPOrpaMMBl,
HCIONb3yEMBbIE B
mpouecce pa3pabOTKH |
ONTUMU3ALUU
TEXHOJIOTHYECKUX
IIPOLIECCOB
NIPOU3BOJCTBA IHUILEBOU
MIPOAYKITUH

YMeeT OpUEeHTUPOBAThLCS
B OCHOBHBIX
HaIlpaBJICHUAX
TEXHUYECKOT'0 Iporpecca
B 00JIaCTH TEXHOJIOTHH
NUIIEBOM  MPOAYKLHUU;
ONpEAeIsAiTh HapaMeTpbl
TEXHOJOTMYECKOTO
nporecca MPOU3BOJICTBA
MMUIIEBOM NPONYKILINH;
OIIpEACIATh
HEOO0XOIUMEIE
TEXHOJIOTHYECKHE
pe)KI/IMI:-I B COOTBCTCTBHUU
C BHJIAaMH  IIHIIEBOI
nponykuuu; OnpeaenuTsb
OCHOBHBIE

TEXHOJIOTHICCKHIC
MIPOLIECCHI,
Mo/IBepraromecs
BO3MOKHOCTH
MAaTEMATHUYCCKOI'O
MOJEITUPOBAHUS

Brnaneer HaBBIKAMU
CO3TaHus HOBBIX
TEXHOJOTUH u
MPOIYKTOB MMUTaHHUS;
HaBbIKAMU TPUMEHEHUs
TEXHOJIOTUH  IHIIEBBIX
MIPOJYKTOB
CHEeUaAIU3UPOBAHHOTO
Ha3HAYCHUS Ha
HpaKTI/IKe; HaBbIKaAMH




KOPPEKLIUH
TEXHOJIOTHYECKOTO
mpolecca MPOHU3BOJCTBA
MIPOJTyKTOB
CIELHaTN3UPOBAHHOTO
Ha3HA4YCHUS; MeETOAaMHU
MaTeMaTH4ecKoro
MOJIEITHPOBAHHS u
ONITHUMU3ALINHT
TEXHOJIOTHYECKUX
MIPOLIECCOB
MIPOM3BO/ICTBA MHUIIEBBIX
MIPOJTyKTOB
CIEIHATU3UPOBAHHOTO U
CIELUAIBHOTO

TurnoBble KOHTPOJIBHBIE 3a/1aHUS, METOJJUYECKUE MAaTEpUAIIbI, OTIPEICIISIONTNE
IpoLEIypbl OIICHUBAHUA 3HAHWW, YMEHUHW W HABBIKOB M (WUJM) OIbITa
JEATEIIbBHOCTH, a TaK)XK€ KPUTEPUU W TIOKa3aTeau, HEOOXOAUMBbIE JIsl OLEHKHU
3HaHWM, YMEHUW, HABBIKOB M XapakTepU3ylolIue JdTanbl (HOPMHUPOBAHUS
KOMIIETCHIIUM B TIPOLIECCE  OCBOCHHUS  OOpa30BaTENbHOW  MPOrPaMMBbI,

npeacrasiieHsl B [Ipunoxennn 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEparypa
(anexmponmvie u nevammbvie uz0ams1)
1. Benenuanckuii, A.C. TeXHOJOrHS MPOU3BOJACTBA  CIEHATU3UPOBAHHBIX
NPOJYKTOB MUTaHMs [DNEKTPOHHBIN pecypc| : yueOHO-MeTonuyeckoe nocodue / A.C.

Benenuanckuii, O.}0. Mumunna. — DnektpoH. aaH. — Bonrorpan : Boarorpaackuii

'AY, 2014. — 80 ¢. — Pexwum moctyma: https://e.lanbook.com/book/76609 . — 3aru. ¢

JKpaHa.

2. 3axapoBa, JILA. TexHomorus MOJOKA M  MOJOYHBIX  IPOJYKTOB.
CIIeUATIM3UPOBAHHBIE TPOAYKTHI [DIEKTPOHHBIN pecypc]| : yueOHoe mocodue / JLA.
3axaposa, 1.A. Ma3eeBa. — DnektpoH. aaH. — Kemeposo : Keml'VY, 2014. — 107 c¢. —

Pexxum nocrymna: https://e.lanbook.com/book/60194 . — 3aru. ¢ skpaHa.

3. 3unoBreBa, M.E. TeXHOIOTHS TPOAYKTOB CIEIHATU3UPOBAHHOTO TMHTAHHS

[OnexTponHbIit pecype] : yuebnoe mocobue / M.E. 3unosweBa, K.JI. Inaiinep. —


https://e.lanbook.com/book/76609
https://e.lanbook.com/book/60194

OnextpoH. naH. — Kazawp : KHUTY, 2016. — 176 c. — Pexum pocryna:
https://e.lanbook.com/book/102032 . — 3ar1. ¢ 3kpaHa.

4. Hunmosa, JLII. ToBapoBeAeHHWE W OKCIEPTH3a IHUINEBBIX IPOJYKTOB
CHEIUAIM3UPOBAHHOTO HAa3HAUYECHUs [DJIEKTPOHHBIN pecypc] : yuebHoe nocodbue / JLII.
Hunoga, T.B. [Tununenko, A.A. BeitoBTOB. — DnekTpoH. nan. — Cankt-IlerepOypr : ,

2018. — 200 c¢. — Pexum goctyma: https://e.lanbook.com/book/105817 . — 3arm. ¢

JKpaHa.

5. Crenbruera, H.B. Pa3paboTka crienuanin3upoBaHHBIX MPOAYKTOB nuTanus. Y.1.
HayuHble OCHOBBI CO3/1aHHS IPOLYKTOB CHELNUATN3UPOBAHHOIO MUTAHMS [ DIIEKTPOHHBIN
pecype] : yuebnoe mocobue / H.B. CrembrueBa. — DnexTpoH. gaH. — lBaHOBO :

NI'XTY, 2012. — 80 ¢. — Pexxum nocryma: https://e.lanbook.com/book/4542 . — 3arn.

C DKpaHa.

6. Crensruesa, H.B. PaspaboTka criennaau3upoBaHHbIX TPOAYKTOB muTaHus. .2.
[IpakTyeckue acmeKkThl CO3JaHUSl TMPOAYKTOB  CICIHMAIM3HUPOBAHHOTO IMUTAHUS
[DnexTpoHHbIi pecypc] : yueOHoe nmocobue / H.B. CrenbrueBa. — DIEKTpOH. JAaH. —
HNBanoBo : UIrxrTy, 2013. — 123 C. — Pexnum JIOCTYyTIA:
https://e.lanbook.com/book/64139 . — 3aru. ¢ 3kpaHa.

7. ®émoposa, P.A. Cnenuaqu3upoBaHHbIC MPOMAYKTHI MHUTAHUS [IIEKTPOHHBIN
pecypce] : yaebHoe mocooue / P.A. ®énopoa. — DnektpoH. naH. — Cankr-IlerepOypr :
HUY UTMO, 2017. — 50 ¢. — Pexxum moctymna: https://e.lanbook.com/book/110507 .

— 3aru. ¢ ’KpaHa.

8. I0muna, C.b. TexHomorus MNPOAYKTOB CIEIHAIU3UPOBAHHOIO IHMTAHHS
[DnexTponHbiii pecypc] : yueoHoe nocodue / C.b. FOnquna. — DnekTpoH. naH. — CaHKT-
[TeTepOypr : Jlanb, 2018. — 280 C. — Pexum JIOCTyIa:
https://e.lanbook.com/book/103149 . — 3aru. ¢ skpaHa.

JlonmosiHUTE ILHAS JIUTEpaTYypa
(neuammnwie u snexmporHHbie U30aHUsl)
1. Xapenko, E.H. TexHonmorus crnenquaJu3UpOBaHHBIX  MPOAYKTOB  JUIS

repoIMeTHYECKOTO MUTaHus [DneKkTpoHHBIH pecypc] : yduebHoe mocobue / E.H. Xapenko,


https://e.lanbook.com/book/102032
https://e.lanbook.com/book/105817
https://e.lanbook.com/book/4542
https://e.lanbook.com/book/64139
https://e.lanbook.com/book/110507
https://e.lanbook.com/book/103149

H.H. SApuueckas, C.b. FOguna. — Dnekrpon. gan. — Cankrt-IlerepOypr : Jlanp, 2018. —
204 ¢. — Pexxum mocryna: https://e.lanbook.com/book/113907 . — 3ari. ¢ skpaHa.

2. lIBanckas, W.A. IlepcieKTUBHBIE HANpaBJIEHUS CO3/aHUA TMPOAYKTOB
CHELMAIU3UPOBAHHOIO HA3HAUYEHHs HAa OCHOBE XMBOTHOT'O ChIPbs: Hayy. aHaIMUT. 0030p
[OnexTponnbiii pecype] / U.A. llIBanckas. — DnekTpoH. naH. — mnoc. [IpaBauHCKuUi : ,

2013. — 172 ¢. — Pexum poctyna: https://e.lanbook.com/book/104382 . — 3ari. ¢ skpaHa.

3. IlIBanckas, M.A. llepcuekTuBHBIE HaNpPaBICHHUs CO3JaHMS  INPOAYKTOB
CHEIUAIM3UPOBAHHOTO HA3HAYEHUSI HA OCHOBE PACTUTENIBHOTO ChIphs: Hayd. aHanuT. O030p
[OnexTponnbiii pecype] / M.A. IlIBanckass. — DIeKTpoH. gaH. — moc. [IpaBauHCKUH : ,

2012. — 144 c. — Pexum nmocryma: https://e.lanbook.com/book/104383 . — 3ari. ¢ skpaHna.

4. TexHONOTHS U OpraHU3allvs MPOU3BOJICTBA CICIMAIBLHBIX BUIOB NMUTAaHUS B cdepe
arporNpOMBIIIJIEHHOTO  KOMIUIEKCca  (CHEIUaIN3UpPOBAHHBIE  TMPOAYKTHl  MHTAHUS)
[DnekTpoHHBIN pecypc] : yueOHo-mertoamueckoe mocobue / O.}0. Mummuna [u np.]. —
OnekTpoH. naH. — Boarorpan : Bonrorpaackuit ['AY, 2018. — 76 c. — Pexum gocrtyna:
https://e.lanbook.com/book/112367 . — 3ari. ¢ 3kpaHa.

5. Texuonorusi crnenUaTu3UPOBAHHBIX TMPOJYKTOB HKHUBOTHOTO IPOUCXOKICHUS.
JlaGopaTopHblii MPakTUKYM [DIEeKTpOHHBIN pecypc]| : yueObHoe mocoobue / A.H. [lonomapen
[u 1op.]. — DnekrpoH. naH. — Boponex : BI'VUT, 2015. — 179 ¢. — Pexum goctymna:
https://e.lanbook.com/book/76254 . — 3aru. ¢ skpaHa.

6. Jlunmu, E.II. T'uruenndeckue OCHOBBI CHELUAIM3UPOBAHHOIO IUTAHUS
[DnexTponnbiii pecypc] : yueoHoe mocodue / E.II. Jlunuu, 2.3. CadonoBa. — DIEKTPOH.
naH. — Cankr-Ilerepobypr : Jlams, 2017. — 220 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/93698 . — 3aru. ¢ skpaHa.

7. Crenuanvu3upoBaHHBIC THIIEBbIE WHTPEAHECHTHI W JOOAaBKH B TPOU3BOJCTBE
KOHJUTEPCKUX HM3ICIUN [DIeKTpOHHBIN pecypc] : yueOHoe mocodue / I.O. Maromenos [u
ap.]. — Onektpon. gaH. — Cankt-Ilerepoypr : TMOP/, 2015. — 440 c¢. — Pexum
noctyna: https://e.lanbook.com/book/69874 . — 3arm. ¢ sxpaHa.

8. Kopsiukuna, C.5. Cnenuanu3upoBaHHbBIC MUIIEBBIC WHTPEIUCHTHI M J00aBKH IS
XJIe000YIIOYHBIX U KOHIAUTEPCKUX W3JETU [DIeKTpOHHBIN pecypc] : yueOHoe mocobue /
C.A. Kopsiukuna, T.B. MarBeeBa. — DnektpoH. aad. — Caunkrt-IletepOypr : TTUOP/, 2013.

— 528 ¢. — Pexxum noctyna: https://e.lanbook.com/book/58738 . — 3ar. ¢ skpana.



https://e.lanbook.com/book/113907
https://e.lanbook.com/book/104382
https://e.lanbook.com/book/104383
https://e.lanbook.com/book/112367
https://e.lanbook.com/book/76254
https://e.lanbook.com/book/93698
https://e.lanbook.com/book/69874
https://e.lanbook.com/book/58738

9. 3unoBreBa M.E. TexHonorus mNpoayKTOB CHEUUAIM3UPOBAHHOIO MUTAHUS
[DnexTpoHHBIN pecypc]: yueoHoe mocobue/ 3uHoBbeBa M.E., [Inaiinep K.JI.— DaexrpoH.
TEeKCTOBBIe  manHHble.—  Kazanmp: Ka3zanckuii  HalMOHANBHBIA  HCCIENOBATEIILCKHUHU
TEXHOJIOTHYECKUN YHUBEPCHUTET, 2016.— 175 c— Pexum JOCTyma:

http://www.iprbookshop.ru/79571.html .— DBC «IPRbooks»

10. Huxudoposa T.A. CoBpemMeHHbIE NUIIEBbIE MPOAYKTHI JJIs PALUOHAIBHOTO U
cOaJIaHCUPOBAHHOIO NUTaHUS [DNEeKTpoHHBIM pecypc]: ydueOHoe mocobue/ Hukudopona
T.A., Bonommn E.B.— DnektpoH. TekcTtoBble naHHble.— OpeHOypr: OpeHOyprckuii
rocyaapcTBeHHbIi  yHuBepcuter, ObC ACB, 2016.— 118 c.— Pexum npocryna:
http://www.iprbookshop.ru/69944.html .— 35C «IPRbooks»

11. ImvutpueB A.Jl. [IumeBsie 1 OMOJIOTHYECKHA aKTHBHBIC TOOABKHU [ DIEKTPOHHBIN
pecypc]: yuebnoe mocobue/ Humutpue A.Jl., AugpeeBa M.I'.— DIeKTpPOH. TEKCTOBBIE
nanueie.— CapatoB: By3oBckoe oOpa3zoBanue, 2018.— 84 c.— Pexum gocryna:

http://www.iprbookshop.ru/74958.html .— DBC «IPRbooks»

12. AnekceeB I'.B. [IpumeHeHre MaTeMaTHYECKMX METOOB B IMHUIIEBON MH)XKEHEPUU
[DnekTpoHHbIN pecypc]: ydueOHoe mocoOue/ AnekceeB [.B.— DeKkTpoH. TEKCTOBBIC
nanaele.— CapaTtoB: BysoBckoe oOpaszoBanme, 2019.— 125 c.— Pexum poctyma:

http://www.iprbookshop.ru/79664.html .— DBC «IPRbooks»

13. MenbaukoBa E.W. [lumeBsie m00aBKM CHENUATU3UPOBAHHOTO Ha3HAUYCHUS.
JlabopaTtopHbIil TPaKTUKYM [DIEKTPOHHBIN pecypc]: yueOnoe nocobue/ MenbaukoBa E.U.,
[TonomapeBa H.B., CranucnaBckas E.b.— DOnexTpoH. TekcTOBbIE AaHHbBIE.— BoOpoHex:
BopoHnexckuii rocyapcTBEeHHBIN YHUBEPCUTET MWHKEHEPHBIX TexHojorui, 2017.— 52 ¢.—

Pexwum moctyma: http://www.iprbookshop.ru/74016.html .— 5BC «IPRbooks»

14. Hwunosa JLII. ToBapoBemeHne M OKCHEPTH3a NUUIEBBIX IMPOILYKTOB
CIEIUANM3UPOBAHHOTO Ha3Ha4YeHUs [DNEeKTpOHHBIA pecypc]: ydeOHoe mocobue/ Humora
JLII., TMununenxko T.B., BweiToBTOB A.A.— DNeKkTpoH. TekcToBbie naHHbie.— CII0.:
Tpourkuit moct, 2018.— 199 ¢.— Pexum mocryma: http://www.iprbookshop.ru/75697.html
— OBC «IPRbooks»

15. Pernament (EC) EBpomneiickoro Ilapmamenta u Coera EC 1924/2006 ot 20
nexabpst 2006 r. o 3asBIEHUSAX O TMHINEBONW IEHHOCTH M TIOJNE3HOCTH JUIS 370POBBS,

YKa3bIBa€MBIX Ha THIIEBBIX MPOAYKTaX [DIEKTPOHHBIN pecypc]/ — DNEKTPOH. TEKCTOBBIC


http://www.iprbookshop.ru/79571.html
http://www.iprbookshop.ru/69944.html
http://www.iprbookshop.ru/74958.html
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http://www.iprbookshop.ru/74016.html
http://www.iprbookshop.ru/75697.html

nanaele.— CaparoB: Al Ilm Op Memma, 2019.— 34 c— Pexum pocryma:
http://www.iprbookshop.ru/79927.html .— 3B5C «IPRbooks»

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOMN ceTH
«AHTepHET»

1. Hayunas anexTpoHHast Oubnmoreka - http://elibrary.ru

2. DnektpoHHas oubauoreka auccepranuii PI'B - http://diss.rsl.ru/
3. MHudopmanroHHO-IOMCKOBass cucteMa DemepalbHOr0 HMHCTUTYTA

npoMbInicHHOH coOctBeHHOocTH (DUIIC ) - http://new.fips.ru/elektronnye-

servisy/informatsionno-poiskovaya-sistema/

4. TlarentHas 6a3a Espacenet - https://ru.espacenet.com/

5. baza nmnareHtoB BcemupHOWl  opraHu3zalMu  MHTEIUIEKTyaJbHOU
COOCTBEHHOCTHU (BOUC) PATENTSCOPE -
https://patentscope.wipo.int/search/ru/search.jsf

6. T'OCT DKCIIEPT - http://gostexpert.ru/

JlokaJbHBIE ceTeBble pecypchl
1. CucreMa HOpMAaTHUBHO-TEXHUYECKOM NOKyMeHTanuu "Texakcnept"
2. CIIC "KoncynbrantlInroc" (mpoduis: YHUBEpCaTbHBIN)

3. Crangaptst [SO 10303

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U POrPaMMHOI0 o0ecreYeHnst
JIutileH3nOHHOE TpOoTrpaMMHOE obecneyeHus, ycrtaHoBieHHoe Ha [IK B
[[Ixosie 6GMOMEIUIIMHBI U UCTIOJIb3YEMOE B paMKaX OCBOCHMSI TUCIIMILIAHBIL:

HaumenoBanue nmporpamMmMHOro

Bepcus Haszunauenue
KOMIIJIICKCa
Windows Seven Enterprice SP3x64 OrepanroHHas CHCTeMa
Eset NOD32 Antivirus 4.2.76.1 CpencTso 0OHapyxenHs

BPEIOHOCHBIX MPOTPAMM
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http://new.fips.ru/elektronnye-servisy/informatsionno-poiskovaya-sistema/
https://ru.espacenet.com/
https://patentscope.wipo.int/search/ru/search.jsf
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Microsoft Office 2010 14.0.6029.1000

. OducHblii makeT
po(heCcCHOHATBHBIN TUTIOC

Microsoft Office

npodeccuoHanbHbIN TTFoC 2013 15.0.4420.1017

OducHpIii TakeT

7-Zip 9.20.00.0 OOyu4aromui KOMILIEKC
IporpaMm

OO0y4aronuii KOMIUIEKC

Abbyy FineReader 11 11.0.460
IIporpaMm

Coogle Chrome Bpay3ep ast paboTsl B

42.0.2311.
0.2311.90 cpene WWW

VI. METOANYECKHUE YKA3AHUSA
11O OCBOEHHMIO JUCHUITJIMHbI

Teopernueckass 4acTb AUCHUIUIMHBI « T€XHOJIOTHS CHEHUATU3UPOBAHHBIX
MPOJYKTOB MUTAHUS» PACKPBHIBACTCS HA JEKIMOHHBIX 3aHSTHSX, TaK KAK JICKIMS
SIBJISIETCS OCHOBHOM (hopMoOi 00ydeHwMs, T1e MpenojaBaTeiieM Jal0Tcs OCHOBHBIC
MMOHSTUS TUCLUTIINHEI.

[TocnemoBaTeIbHOCTh M3JIOKEHHS MaTepuaia Ha JICKIIMOHHBIX 3aHATHUSX,
HarpaBJieHa Ha (QOPMHUPOBAHUE Y CTYJAEHTOB OPUEHTHUPOBOYHON OCHOBBI [IJIsi
MOCJIEAYIONIETO YCBOSHUSI MaTepuaia mpyu caMOCTOsITEILHON paboTe.

[IpakTuueckne 3aHATHS Kypca TPOBOJSTCS MO BCEM paszzeiiaM y4deOHOM
nporpammsbl. [IpakTudeckue paboThl HalpaBiieHbl HA (OPMUPOBAHUE Y CTYIACHTOB
HaBBIKOB CaMOCTOSTEIIBHOM HMCCIIEIOBATEILCKOM paboThl. B Xo4e mpakTHdecKux
3aHSTAM MArucTp BBINOJHAECT KOMIUIEKC 3aJaHWM, IO3BOJISIFOIMN 3aKPENUTh
JIEKIIMOHHBIM MATEPHAII IO U3y4aEMOUN TEME.

AKTHUBHOMY  3aKpeIUICHUIO  TEOPETHYECKMX  3HAHUM  CIOCOOCTBYET

o0cCyXJIeHHEe MPOOJIEMHBIX aCIEKTOB AUCIUIUIMHBI B (JOpME CEMHUHAPA U 3aHSATHH C



NPUMEHEHHEM METOJOB aKTHUBHOTO 0OydeHws. [Ipy 3TOM MpPOMCXOMUT pa3BUTHE
HABBIKOB CAMOCTOSITETILHOW HMCCJICIOBATEIBCKOW JEATEIIBHOCTH B TPOIIECCe
paboThl C HAYYHOH JIMTEPATYpOH, MEPUOTUICCKUMH H3JIaHUSIMHU, (OPMUPOBAHNE
YMEHHsI apTyMEHTUPOBAHHO OTCTaWBAaTh CBOIO TOYKY 3pPEHUS, CIYIIATh JPYTHX,
OTBEYATh Ha BOIIPOCHI, BECTH JIUCKYCCHIO.

[Ipn wanwcanum pedepaToB PEKOMEHAYETCS CaMOCTOSTEIBLHO HAWTH
auTepatypy K Hemy. B pedepare packpbIBaeTCs COACpXKaHHE HCCISTyEeMOM
npobiemel. PaboTta Ham pedeparoM momoraer yriiyOuTh MOHHUMAHUE OTIACITHHBIX
BOTIPOCOB Kypca, (hOpMHUPOBATh M OTCTAMBATh CBOIO TOUYKY 3pEHUs, IPHOOpETaTh U
COBEpIIICHCTBOBATh HABBIKM CaMOCTOSTEIIPHONW TBOPYECKOW pabOThl, BECTH
aKTUBHYIO IMO3HABATEIIbHYIO paboTy.

Jliss TpoBeNeHUs TEKYIIero KOHTPOJS W IMPOMEXKYTOYHOH aTTecTaluu
IPOBOJMUTCS HECKOJNBKO YCTHBIX OIPOCOB, TECT-KOHTPOJBHBIX paboT W

KOJUIOKBUYMOB.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHHWE
TV CTUTLIAHBI

MarepuaibHO-TEXHUYECKOE  OOECleYeHne  pean3alud  JUCHUTUIUHBI
BKJIFOYAET B C€Osl ayTUTOPUHU ISl TIPOBEJICHUS JIEKIIMA U MPAKTUUECKUX 3aHSATHH,
oOecrieueHHbIE  MYJbTUMEAUNUHBIM  00OpyJOBaHUEM U  COOTBETCTBYIOIIUE
CaHUTAPHBIM U TTPOTUBOIIOJIIOKHBIM MPABUIIAM U HOPMaM.

MynbsTuMenuitHas ayauropusi r. BnaguBoctok, o. Pycckuit m Askc 1.10,
Kopnyc 25.1, ayn. M311, ITnomans 96.2 m?

Mono6nok Lenovo C360G-134164G500UDK; DkpaH ¢ 37€KTpONPUBOIOM
236*147 cm Trim Screen Line; Ilpoekrop DLP, 3000 ANSI Lm, WXGA
1280x800, 2000:1 EW330U Mitsubishi; Iloacuctema crenuain3upoBaHHBIX
KpEIUICHU I 000pyAOBaHUS CORSA-2007 Tuarex; [Toncucrema
BHUIEOKOMMYyTauuu: MarpuuHbli kommyrtarop DVI DXP 44 DVI Pro Extron;

ymmuautens DVI mo Butoii mape DVI 201 Tx/Rx Extron; Ilomcucrema



ayJIMOKOMMYTAIlMU W 3BYKOYCUJICHUS; aKyCTHUYeCKasi CUCTEMa JUIsl TOTOJIOYHOTO
moHTaxka SI 3CT LP Extron; MukpodonHas nernuuyHas paguocuctema YBY
nuana3zona Sennheiser EW 122 G3 B coctaBe 0OecnpoBOIHOTO MHUKpPO(QOHA U
npuemMHuka; 1udposoit aymuomnpoueccop DMP 44 LC Extron; CereBoit
koHTposuiep ympasiaeHuss Extron IPL T S4; OGecnpoBogueie JIBC nns
oOyuaroluxcs obecrneueHbl cucteMoil Ha 6aze Touek goctyma 802.11a/b/g/n 2x2
MIMO(2SS).

Jis  caMOCTOATENbHOM pPabOThl MarucTpaHTOB MOTYT HCIOJIb30BaThHCS
cinenyromue nomerieHus: YurtanpHble 3anel Hayunoit OumOmmorexku JIBDY ¢
OTKPBITHIM JIOCTYTIOM K poHIy (Kopryc A - ypoBeHb 10).

Momno06aox HP ProOme 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 CkopocTtb
noctyna B Muatepuer 500 MoOut/cek. Paboume w™ecta s Jrojned ¢
OrpaHUYECHHBIMU BO3MOKHOCTSIMU 3/10POBbsI OCHAILIEHBI IUCILIEIMU U IPUHTEPAMHU
bpaiinsg;  o0opyAOBaHbl:  MOPTAaTUBHBIMU  YCTPOWCTBAMHM  JUIsl  YTEHUS
IJIOCKOMEYATHBIX  TEKCTOB, CKAaHUPYIOIIMUMH ¢  YUTAIOWMMH  MalluHaMU
BUJICOYBEIIMYUTEIIEM C BO3MOXXHOCTBIO  PETyJIALIMH  LBETOBBIX CIEKTPOB;
YBEIUYHUBAIOLIUMU ANEKTPOHHBIMU JTyTIaMH U yJIBTPa3BYKOBBIMU

MapKUPOBIIHUKAMHU.



IIpunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMN
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Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOSATEIbHON PadoThl O JMCUMILINHE

IIpumepHbIe
Ne Bun pHMED
JlaTa/cpoku . HOPMBI
CaMOCTOATEILHOM ®opMa KOHTPO.Is
/ BBINOJIHEHHUS BpEMEHH Ha
n padoThI
BBINOJTHEHHE
IToaroroBka
1 . .2019 A 16 3auer
pedeparon
IToaroroBka
2 . .2019 g 10 3auer
IpE3EHTALNH
3 2019 Hozrororia x 5 3auer
- KOJUIOKBHYMY

CamocrosTenbHas paboTa CTYIACHTOB COCTOMT M3 IIOATOTOBKH K
NPAKTHUCCKUM  3aHATHAM, pabOTBl HaJl PEKOMEHJIOBAHHOW JIMTEPaTypoM,
HAIMCaHUs JOKJIAJIOB IO TEME CEMHHAPCKOTO 3aHATHS, ITOATOTOBKH IPE3CHTAIUH,
pedepatos.

[IpenogaBaTens mpemjaraeT KakKIOMY CTYIACHTY WHIAUBUAyAIbHBIC U
mudepeHnpoBanHbie 3amanus. HekoTopele M3 HUX MOT'YT OCYIICCTBISATHCSA B
rpynne (HampuMep, MOJArOTOBKA JOKJIaaa M MPE3CHTAIMH M0 OJHON TeMe MOTYT
JeNIaTh HECKOJBKO CTYJCHTOB C Pa3JCiCHHUEM CBOMX OOS3aHHOCTEH — OJMH

TrOTOBUT HAYYHO-TEOPETUUYECKYIO YaCTh, @ BTOPOU MPOBOJIUT aHATIU3 MPAKTUKH).

PexomeHaanuu Mo caMmoCTOATEIbHOM padoTe CTYACHTOB

PedepupoBanne yueOHOM W HAyYyHOM JUTEpaTyphl MpeAnojaraer
yIIyOJIeHHOE W3YYEHHE OTAENBHBIX HAYyYHBIX TPYAOB, UYTO JOJDKHO OOECTIEUUTH
BBIPAOOTKY HEOOXOAMMBIX HaBBIKOB paboThl Haa kHuron. Bc€ 310 Oymer
CIIOCOOCTBOBAaTh  PACIIMPEHUIO  HAYYHOTO  KPYro3opa, TMOBBHIIICHHI0  UX
TEOPETUUECKON MOATOTOBKU, (DOPMHUPOBAHUIO HAYYHON KOMIIETEHTHOCTH.

Jist  pedepupoBaHus TpenyararoTcs y4eOHbIE TMOCOOWs, OTIETbHBIC
MOHOTpadUYeCKue WCCIEAOBaHUSA W CTAaThU TI0 BOMPOCAM, MPEILyCMOTPEHHBIM
nmporpaMmon yueOHou nucuuruinHbl. [Ipu mogbope auTepatypsl 1Mo BEHIOpAaHHOMY
BOTNPOCY HEOOXOAMMO OXBAaTWUTh BAKHEHIIME HAMpaBICHUS pPa3BUTHS JaHHON

HayKd Ha coBpeMeHHOM 3Tarne. Ocoboe BHUMAHHUE YIENSATh TEM JINTEPATypPHbIM




UCTOYHUKAM, KOTOpble (IIPSAMO WJIM KOCBEHHO) MOTYT OKa3aTb IOMOILb
CHELMATIUCTY B €ro IpakTU4YeCKoW naedareiabHocTH. OJHAKO B JaHHBIA pasnen
BKJIFOUEHBI TaKk)Ke paObOThI M OT/JENIbHBIE UCCIIECOBAHUS 110 BOIIPOCAM, BBIXOASIIUM
3a TpefeNbl HW3y4aeMOM JUCHUIUIMHBL. Ty JHUTEpaTypy pPEeKOMEHAYeTcCs
UCITIOJIB30BaTh MPHU KEJIAHUHM PACIIMPUTh CBOM 3HAHUS B KaKOW-TMOO OTpaciv
HayKU.

Hapsiny ¢ sgutepatrypoil mno o0muM BompocaMm s OakaiaBpoB
npeanoyaraeTca JuTreparypa ¢ y4€roM mnpodmis WX NpoQPecCHOHATbHON
NEeSATENIbHOCTH, N0ObITast camocrosiTenbHo. He Bcs mpennaraemas juTeparypa
paBHO3HAYHA MO COAECPKAHUIO U 00BEMY, TIOATOMY BO3MOXKEH Pa3IMUHBIA OIX0A
K €€ m3yueHuro. B ogHOM ciywae 3TO MoeT ObITh oOuiee pedeprupoBaHue
HECKOJIbKMX JIMTEPaTypHBIX MCTOYHHUKOB pa3IMYHBIX aBTOPOB, IOCBSILEHHBIX
PAaCCMOTPEHUIO OJHOTO M TOTO € BONpPOCA, B JAPYroM cCiy4dae — JE€TajJbHOE
u3ydeHue U pedepupoBaHUE OAHOM U3 PEKOMEHJOBAHHBIX PAOOT WM J1axKe
OTIEIBHBIX €€ paslel]oB B 3aBUCUMOCTHM OT CTENEHH CJIOKHOCTH BOIpPOCa
(npobsiematukm). s TOro 4ToOBl PpEMINTh, KaK MOCTYNHUTh B KaXKJJOM KOHKPETHOM
cilydae, cleAyeT IPOKOHCYJIbTUPOBATHCS C MPENOAaBaTEIEM.

Beibopy  koHKpeTHOW  paboThl  ansi  peepupoBaHUs  JOJIKHO
NPEAIIECTBOBATh JI€TATbHOE O3HAKOMIICHHE C IMEPEYHEM BCEH JHUTEepaTyphl,
MpUBEJACHHOW B Yy4eOHOU mporpamme auciuiuimHbl. C BbIOpaHHOW paboTOM
PEKOMEHIyeTCsl BHadalle O3HAKOMHUTBCS IIyTeM MPOCMOTpa IMOA3arojOBKOB,
BBIJIEJICHHBIX TEKCTOB, CXEeM, TaOJul, OOIIMX BBIBOJOB. 3aTeM €€ HEeoO0XOAMMO
BHUMATEJIbHO U BIYMUYMBO (BHUKAas B MJIEM U METOJbl aBTOpa) MPOYUTATh, JAejas
MOMYTHO 3aMETKM Ha OTAEJIIbHOM JIUCTE OyMaru 00 OCHOBHBIX MOJIOKEHUSX,
y370BBIX Bompocax. Ilociie mpoureHus cineayer mpoayMarb COAEpP’KaHUE CTaTbU
WU OTIEIbHOM TiaBbl, maparpada (ecau peub UAET 0 MOHOrpaduu) U KpaTKo
3anucarb. JlOCIIOBHO clieyeT BBINUCHIBATH JIMIIb CTPOTUE OMNpENETICHUs,
(bopMyIMpOBKHU 3aKOHOB. VIHOT1a M0JIE3HO BKIIFOYUTH B 3alUCh OJMH-[BA IIpUMeEpa
Ul WuniocTpaudd. B ToMm ciiydae, eciid BCTPETATCS HEMOHSTHBIE MECTa,

PCKOMCHAYCTCA MPOYUTATh IMOCICAYIOHICC HM3JIOKCHUEC, TdK K4K OHO MOKCT



[IOMOYb TOHATh MPEABIAYLIMA MAaTepUall, U 3aTEM BEPHYTbCS BHOBb K
OCMBICJICHUIO MPEABIAYIIETO U3JI0KECHUS.

PesynbraTrom paboThl Ham JMTEPATypPHBIMH HCTOYHUKAMH  SIBIIACTCS
pedepar.

[Ipu moarotoBke pedepara HEOOXOAMMO BBIICIUTh HAUOOIEE BaXKHBIC
TEOPETHUYECKHE TMOJIOKEHUSI M OOOCHOBAaTh MX CaMOCTOSTENbHO, OOpaias
BHUMAaHUE HE TOJIBKO PE3yJbTaT, HO U Ha METOJHKY, IPUMEHIEMYIO [IPU U3yYCHUU
npo6sieMbl. UTeHrne HaydyHOUW JTUTEpaTyphbl TOJDKHO OBITh KpuThdeckuM. [losTomy
HaJ0 CTPEMUTHCA HE TOJIBKO YCBOUTH OCHOBHOE COJEp)KaHHWE, HO M CIIOCO0
JIOKA3aTelIbCTBa, PACKPHITh OCOOEHHOCTH PA3IMYHBIX TOYEK 3PEHHUS MO0 OJHOMY U
TOMY JK€ BOIIPOCY, OIIEHUTh NPAKTUYECKOE U TEOPETUYECKOE 3HAUYCHHUE
pe3ynbTaToB pedepupyemoii pabotel. BecbMa xenaTebHBIM 3JIEMEHTOM pedeparta
SBJIIETCS] BBIPAYKEHUE CIyIIaTeNeM COOCTBEHHOTO OTHOIIEHUS K UJESIM U BbIBOJAM
aBTOpPA, MOJKPEIUICHHOTO ONPEIEICHHbIMU apTyMEHTAMH (JUYHBIM OIBITOM,
BBICKA3bIBAaHUSIMU JPYTHUX UCCIEAOBATENEH U TIp.).

Pedeparer  MoHOrpaduid, KypHAJIbHBIX CTaT€d HCCIEAOBATEILCKOTO
XapakTepa HENPEMEHHO JOJKHBI COAEPKATh, KAK YK€ YKa3blBAIOCH BBIIIIE,
ornpejeneHre npooiaeMbl 1 KOHKPETHBIX 3a7a4 UCCIIEI0BaHUs, ONMCAaHUE METOIOB,
MPUMEHEHHBIX aBTOPOM, a TaKKe T€ BBIBO/JIbI, K KOTOPHIM OH MPUIIIEN B Pe3yybTaTe
ucciaenoBanus. I[lpemnaraemasi nurepatypa s pePepUpoOBaHUS TOCTOSHHO
OOHOBJISIETCA.

Iesau u 3axa4u pedepara

Pedepar (ot mar. refero — moxmanpiBaro, cooOIa0) MpeacTaBiIseT cOOOiM
KpaTKOe M3JI0’KEHHE MPOOIeMbl TPAKTUUYECKOTO WIIM TEOPETUUYECKOTO XapaKTepa C
(bOopMyITPOBKOM OMPEICTICHHBIX BBIBOJIOB MO paccMaTtpuBaeMoi Teme. M30pannas
CTYJEHTOM Tpo0iemMa H3ydaeTcs M aHAJIM3UPYETCs Ha OCHOBE OJHOTO WM
HECKOJBKMX HCTOYHHMKOB. B oTiamume oT KypcoBoil paOOThl, MpeAcTaBisSIOLIEH
co00l KOMIUIEKCHOE HWCCIeNOBaHUE MPOoOieMbl, pedepar HampaBiIeH Ha aHAIU3
OJIHOM WJIM HECKOJIbKMX Hay4YHBIX paloT.

[ensmu Hanucanus pedepara SBISIOTCS:



® Da3BUTHUE Yy CTYIECHTOB HAaBBIKOB TIIOMCKAa aKTyaJbHBIX MpoOIeM
COBPEMEHHOT0 3aKOHOATEIbCTBA;

® DAa3BUTUE HABBIKOB KPAaTKOTO M3JI0KEHHMS MaTepuaja C BbIIEICHUEM
JMIIb CaMbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIMMBIX MdJIi PAaCKPBITUS CYTH
poOJIeMBI;

® Da3BUTHUE HABBIKOB aHAJIM3a U3YYEHHOIO Marepuajia u (HOopMyIHpOBaHMS
COOCTBEHHBIX BBIBOJIOB 10 BBIOPAaHHOMY BOINPOCY B MUCBMEHHOUW (opme,
HAyYHBIM, TPAMOTHBIM SI3bIKOM.
3ajmavyaMu HamvcaHus pedepara sBISIOTCS:

- HAy49UTh CTyJE€HTa MAaKCUMaJIbHO BEPHO TepelaTh MHEHHS aBTOPOB, Ha
OCHOBE pabOT KOTOPBIX CTYJEHT MULIET CBOM pedepart;

- HAYYUTh CTYAE€HTa IPAMOTHO M3JIaraTh CBOKO MO3MIIMIO MO aHAIU3UPYEMOM
B pedepate npodiieme;

- IOATOTOBUTh CTYJEHTa K JajbHEHIlIeMy Y4YacTHUI0 B HAay4HO —
MPAKTHUECKUX KOH(PEPEHIUAX, CEMUHAPaX U KOHKYpCax;

-[IOMOYb  CTYACHTY ONPEIEIUTbCA C HHTEPECYIOLIEH €ro TEMOW,
JaNbHENIIee PACKPBITUE KOTOPOH BO3MOXHO OCYIIECTBUTH TpHU HAMHCAHUU
KypCOBOW pabOThI WJIA JUIIIIOMA;

- YSICHUTB JUIsl c€0s1 M M3JI0KUTh MPUYMHBI CBOETO corjiacus (Hecoryiacus) ¢

MHEHHEM TOTO WJIM UHOTO aBTOpa MO JaHHOHU mpolJiemMe.

OcHoBHBbIE TPeOOBaHUA K COAepP:KaHUIO pedepaTa

CTyaeHT AOHKEH HMCIOJB30BaTh TOJBKO TE€ MaTepuajbl (Hay4YHBIC CTaThH,
MOHOTpaduu, MOCOOHs), KOTOPhIE UMEIOT MPSAMOE OTHOIICHHE K M30paHHOW MM
teMe. He pdomyckaroTcs OTCTpaHCHHBIC pACCYXJACHHS, HE CBS3aHHBIE C
aHanusupyemon mpoodiemoit. Conepkanue pedepara T0KHO OBITh KOHKPETHBIM,
WCCJIEIOBAThCS JOJDKHA TOJIBKO OJIHA TpolsieMa (IO0MMyCcKaeTcsi HEeCKOIbKO, TOJIBKO
€CIM OHM B3auMOCBsi3aHbl). CTyIEHTY HEOOXOJUMO CTPOro MPHUACPKUBATHCS
JIOTUKHM W3JIOKEHUSI (HadaTh C OMNPECNTICHHMs] U aHaldu3a TOHITHH, MEepPerTH K

ITIOCTaHOBKE HpO6HCMBI, I[MpOaHAJIMU3HUPOBATE IIYTH €€ PCIICHUA HW CACIATh



COOTBETCTBYIOLIME BbIBOJBI). PedepaT momkeH 3akaHUMBATBCA BBIBEJCHUEM
BBIBOJIOB 110 TEME.

[To cBoeit cTpykType pedepaT cCOCTOUT U3:

1. TutynpHOTO NMUCTA;

2.BBenenus, rae cTyAeHT GOpMyIHpyeT TpooIeMy, TOMICKAIIYI0 aHATU3Y
Y UCCJIEIOBAHHUIO;

3.0CHOBHOTO TEKCTa, B KOTOPOM IIOCJIEJOBATEIBHO PACKPHIBACTCS
n3OpanHas Tema. B oTimume oT KypcoBod paboThl, OCHOBHOM TEKCT pedepara
npeanoyiaraeT pasaesneHue Ha 2-3 maparpadga Oe3 BblgeneHus riaB. llpu
HEOOXOJMMOCTU TEKCT pedepaTta MOXKET JOMOJHATHCA WIUIIOCTPALUSIMU,
Tabnuiamu, rpapukamMu, HO UMHU HE CIIEeIyeT "Meperpyxarb" TEKCT;

4.3akmo4ueHus, ri€ CTyJeHT (GOpMYJIUpPYET BBIBOJIbI, CACIAHHBIE HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Cricka MCIOJb30BaHHOM JIMTEpAaTypbl. B TaHHOM CIIMCKE Ha3bIBAKOTCS
KaK T€ MCTOYHHMKH, Ha KOTOPBIE CChUIAETCSA CTYJEHT IPH MOATOTOBKE pedepara,
TaK U UHbIE, KOTOPBIE OB M3YYEHBI UM IPU TIOJITOTOBKE pedepara.

O6weM pedepara coctaBisier 10-15 cTpaHUI] MAITMHOTIMCHOTO TEKCTa, HO B
J000M cllydae HE JOJDKEH mnpeBblmath 15 crpanun. Muatepan — 1,5, pasmep
mpudra — 14, nonsa: neBoe — 3cm, npaBoe — 1,5 cM, BepxHee u HUxKHee — 1,5¢M.
CrpaHuLbl TOJKHBI OBITH MPOHYMEPOBaHbI. AO3alHbII OTCTYI OT Hayajga CTPOKH

paseH 1,25 cwm.

IMopsinok cnauyu pedepara u ero oueHka
Pedeparsl mummyTcs CcTymeHTamMHM B TEUEHHE CeMecTpa B CPOKH,
yCTaHaBJIMBAaEMbIE MPEIMOIaBaTEIEM 0 KOHKPETHOM JUCIUTIIMHE, JOKJIAIbIBACTCS
CTYJIGHTOM ¥ BBIHOCHTCS Ha 0OCyxjacHue. IledaTHpIi BapuaHT caaeTcs
MPETIOIaBaTEeI0, BEIYIIEMY TUCITUTIINHY.
[To pesyapTaTaM MPOBEPKH CTYJICHTY BBICTABIACTCS OMPEICICHHOE
KOJIMYECTBO 0ajjloB, KOTOPOE BXOJIUT B OOIlEe KOJUYECTBO OallJIOB CTYACHTA,

HAaOpaHHBIX MM B TeueHue cemectpa. [Ipm ormeHke pedepara ydUTHIBAIOTCS



COOTBETCTBHE COJIep)KaHUSI BBIOPAHHOW TeMe, YETKOCTb CTPYKTYpbl padoTHI,
yMeHuEe paboTaThb C HAYYHOM JUTEpaTypoil, yYMEHHE CTaBUTh MpOOJEMYy U
aHaJTM3UPOBaTh €€, YMEHHUE JIOTMYECKU MBICIHUTh, BIIaJIcHUE NPOodecCHoHaIbHON

TEPMUHOJIOTHEN, FPAMOTHOCTH O(POPMIICHUSI.

3agaHus A5 CAMOCTOSITEILHOT0 BHITIOJTHEHUSI

1. Tlo 3amaHHOl Teme MOJKEH OBbITh MPOBEACH aHAIM3 JIUTEPATyphl IO
M3y4aeMOU TUCLMIUIMHE.

2. Hamucanue pedepata mo Teme, NpEeASIOKEHHOM NpenojaBaTeieM WU
CaMOCTOSITEJIbHO BBIOPAHHOM CTY/I€HTOM U COTJIAaCOBAHHOM C MPENnoaBaTeIEM.

3. TloaroroBka mnpe3eHTaM C MCIOJB30BAHUEM MYJIBTUMEIUMHOTO
00opy10BaHUS.

Tembl peepaToB

1. CocrosiHue u MEePCIIEKTUBBI pa3BUTHSA IPOU3BOICTBA
CHELMATU3UPOBAHHBIX XJIEO00YIOUHBIX U3IEIIHH.

2. ®aKTOpPHI, BAUSIONINE HA MTUIIEBYIO IIEHHOCTh 3€PHOBBIX MPOTYKTOB.

3. Cnenuanu3upoBaHHBIE XJI€OOOYJIOYHBIE HU3JIENUS C HCIOJIb30BAHUEM
MUIIEBBIX BOJOKOH.

4. Cnenuanu3upoBaHHbIE XJIEOOOYJTOYHBIE H3JIENUS C UCIOJIh30BAaHUEM
MUKPOHYTPHUEHTOB.

5.  ChneunaJu3upoBaHHbIE  XJ€0OOyNOUHbIE U3AENUs, OOOralieHHbIe
MOJIMHEHACHIIIICHHBIMU JKUPHBIMU KHCJIOTaMHU.

6. Creumanu3upoBaHHbIE XJI€OOOYJIOUHbIE M3AENTUS C HCIOJIb30BaHUEM
POOMOTHKOB.

7. Crneumanu3upoBaHHbIe XJIeOOOYJIOUHbIE M3AENTUS C HCIOJIb30BaHUEM
peOUOTUKOB.

8. CocrosiHne 17| MIEPCIIEKTUBBI pa3BUTHS IIPOU3BOJICTBA
CHELMATU3UPOBAHHBIX HAITUTKOB.

9. XapakrepucTthuka M TEXHOJOIMYECKHE OCOOEHHOCTH IPOU3BOJCTBA

HEKOTOPBIX BUAOB COKOBOM MPOAYKIIUU.



10. Cnenuanu3upoBaHHbIE HAIIMTKH, 0OOTallleHHbIE MUIIEBBIMA BOJIOKHAMHU.

11. Cnenuanu3upoBaHHbIE HAIIUTKY, 00OTaIlEHHbIE BUTAMUHAMM.

12. Crneunanu3upoBaHHbIE HANHUTKH, OOOTAlIEHHbIE MHUHEPAIbHBIMU
BEILECTBAMH.

13. Cnenmanu3upoBaHHbIE HAMMTKU, OOOTAIlIEHHbIE MOJWHEHACHIIICHHBIMU
YKUPHBIMH KUCJIOTAMHU.

14. Cpneumanu3upoBaHHBIE HAIUTKH, OOOrallleHHblE NPOOMOTUKAM U
npeOuOTHKaM.

15. CocrostHue U IIEPCIIEKTUBBI pa3BUTHSA IIPOU3BOJICTBA
CHEUATN3UPOBAHHBIX MOJIOYHBIX IIPOLYKTOB.

16. OcobenHocTH 00OTAIIEHNS MOJIOYHBIX TPOTYKTOB.

17. Cnenmanu3upoBaHHbIE MOJIOYHBIE MTPOAYKTHI, OOOTaIlIEHHbIE TUIIEBBIMU
BOJIOKHaMH.

18.  ChneunanvM3upoOBaHHBIE  MOJIOYHBIE  MPOJIYKTHI,  OOOTalICHHBIE
BUTaMHHAMH.

19. Coeunanu3upoBaHHbIE  MOJIOYHBIE  MPOJIYKTHI,  OOOTalIeHHBIE
MUHEpaJIbHBIMH BEILIECTBAMMU.

20. CoeuuaJv3UpOBaHHBIE  MOJIOYHBIE  MPOJIYKTHI,  OOOTalIeHHbIE
MOJINHEHACHIIICHHBIMU KUPHBIMHU KUCJIOTAMH.

21. Cnoeuuanu3upoBaHHBIE MOJIOYHBIE TMPOAYKTHI C HCIOJIb30BAHUEM
MPOOMOTHUYECKUX KYJIBTYD.

22. CoenuaJiu3UpOBaHHBIE  MOJIOYHBIC  TMPOJYKTHI,  OOOTaICHHBIC
npeduOTHUKAM.

23. CocrosiHue U MIEPCIIEKTUBBI pa3BUTHSA IIPOU3BOJICTBA
CHEUATN3UPOBAHHBIX MACIOKUPOBBIX IPOTYKTOB.

24. OCHOBHBIE JTalbl CO3/aHHS CIEHHAIM3UPOBAHHBIX MAaCIOKUPOBBIX
MPOYKTOB.

25. Cheuuanu3upoBaHHBIE MAacCJIOXHUPOBbIE TMPOIYKTHL, 0OOTalICHHbIE

IMUIIECBBIMH BOJIOKHAMU.



26. Choeuuaiu3upoBaHHBIE MAacCI0XUPOBBIE
MOJIMHEHACHIIICHHBIMU KUPHBIMHU KUCJIOTAMHU.

27. Choenuanu3upoBaHHBIE MAacl0XHPOBBIE
BUTAMHUHAMH.

28. Choenuanu3upoBaHHBIE MACIIOXHPOBBIE
MUHEpaIbHBIMH BEIIECTBAMMU.

29. Crneuuanu3upoBaHHBIE MAaCIO0XHUPOBBIC

IpOOMOTUKAMHU U IPEOUOTUKAMH.

MPOJIYKTHI,

IIPOIYKTBI,

IIPOIYKTBI,

MPOJTYKTHI,

oOoraiieHHbIe

oOorarieHHbIe

oOorareHHbIe

oOorartieHHbIe
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MMacnopt ®OC
M0 AUCHUIUINHE « TeXHOIO0rUs CeIMaTu3uPOBAHHBIX MTPOTYKTOB TUTAHUSI»

Koa u popmyauposka

Jtanbl (POPMUPOBAHNS KOMIIETEHIIUN

KOMIIeTeHIIUH

OCHOBHBIE TEHCHITUU pa3BUTHS

HampaBJICHUI B  00JIACTH  CO3JIaHMS
OIIK-7 CIIOCOOHOCTH | 3HAET

MIPOTYKTOB MUTaHUS
HaxOJIUTh W OIICHUBATh

CHEIUATN3UPOBAHHOTO HA3HAYCHUS
HOBBIC TEXHOJIOTUYECKUE
permens, BHEIPATE OPUEHTUPOBATHCA B OCHOBHBIX
pE3YITBTaTH Vateer HaIPaBJICHUSX TEXHUYECKOrO Mporpecca
T ——— B O0JacTH  TEXHOJIOTMM  MHUIIEBON
UCCIIEIOBAaHUI 151 TPOyKIHH
pa3paboTok HaBBIKAMU CO3JIaHHSI HOBBIX TEXHOJIOTHH

Bnaneer

U TIPOJIYKTOB TTUTaHUS
IK-1 CIIOCOOHOCTHIO OCHOBHBIC TIOHSTHSI U TEPMUHBI B
OCYILIECTBIISITh 3 oOnacTu CHEIUATM3UPOBAHHBIX u

. HaeT
TEXHOJIOTUYECKHI CHEIUATU3UPOBAHHBIX MIPOTYKTOB
IPOLIECC B COOTBETCTBUH MUTaHUA
C PCTIaMCHTOM H OIIPEIENIATh napamMeTphbl
UCIOI30BATD YMeer | TeXHOJOTHYECKOTO nporecca
TEXHUYICCKUE  CPEICTBa MIPOM3BOJCTBA ITUILEBON MPOAYKIIUU
TUTSt U3MEPCHUS
OCHOBHBIX  [apaMETPOB HAaBBIKAMH  TPUMEHEHHS  TEXHOJOTHUI
OMOTEXHOJIIOTHYECKUX Brageer | CPHX TPOAYKTOB
HPOIIECCOB, CBOMNCTR CHEIUATN3UPOBAHHOTO HA3HAYCHUSI Ha
CBIPbS U TIPOTYKITUN TpaKTHKe
[1K-8 CIIOCOOHOCTHIO 3 OCHOBHBIE  HCTOYHMKM HAYyYHOU U
HaeT .
paboTtatb ¢  Hay4HO- TEXHUYECKON HHPOpMAITUH
TEXHUYECKOM MCIIOJIB30BAaTh POCCUMCKUM "
PIH(l)OpM&LIPIGfI VYMmeer MeXIYHapPOIHBIM OIHT B IPpOodeCCUOHAJILHOM
9

JeAaATeJIbHOCTHU
UCII0JIb30BaTh
POCCUHCKUI u
Me)KI[YHaPOI[HI)Iﬁ OIILIT B B_]'Iaﬂee’r HaBBbIKAMHA pa60TBI C HAay4HO-
o eCCHOHATBHOI TeXHUYECKOUN nHpopMaImen
NeSITETbHOCTH
ITK-9 BJIaJICHUEM | 3HAET METOAbI, HCIOJb3YEMBIE B IIPOLIECCE




OCHOBHBIMH METOJAMU H pa3paboTKn " OIITHMHU3AIUN
npueMaMHu  IIPOBEJCHUS TEXHOJIOTHYECKHUX IIPOIIECCOB
AKCIIEPUMEHTAILHBIX MIPOM3BO/ICTBA MUIIIEBOM MTPOAYKITUN
HCCICNOBAHUM B CBOCH OIPEJICIIUTh OCHOBHBIE TEXHOJOTHUECKUE
npoheCCHOHABHOM IIPOIIECCHI, 10/IBEPraloIInecs
00JIaCcTH; Ymeer
) BO3MOKHOCTH AKCTIEPUMEHTAILHOTO
MOJICTTUPOBAHUS
METOIaMH AKCIIEPUMEHTAJILHOTO
MOJICTTUPOBAHUS U OITHMH3AILIUH
Bnaneer | TEXHOJIOrMYECKHUX IIPOIIECCOB
MPOU3BOJCTBA  THIIEBBIX  IPOTYKTOB
CHEIUATN3UPOBAHHOTO M CTICTIHATIBHOTO
I1K-16- rotoBHOCTBIO 3 OcHOBHBIE napameTpbl
HaeT
BECTH IICPEI'OBOPEI € TEXHOJOTMYECKOro 000pyA0BaHHs
MIPOCKTHBIMH
noAOuparr  Haubojee  ONTUMAaJbHbIE
OpraHU3aANMIMHU U
Ymeer BapUaHThl TEXHUYECKOTO OOECTeUCHUS
IMOCTaBIMKAMHU .
TUIs1 OMOTEXHOJOTHIECKUX TIPEANPUATHN
TEXHOJIOTHYCCKOTO
o6opyoBaHus,
OIICHUBATh PE3YJIbTAThI
HaBBIKAMH TIEPETOBOPOB C TMPOCKTHHIMHU
MTPOCKTUPOBAHMUSI
Bnaneer | opranmzarnusMu u ITOCTaBI[HKAMH
OMOTEXHOJOTHYECKUX
. TEXHOJIOTHYECKOr0 000pYy10BAHHUS
MIPEANPUITHA Ha CTATUN
MPOEKTa
Ne KonTponupyemeie Konpr u sTansr OrnieHOYHBIE CPECTBA
n/m pasnensl dhopmupoBaHus TEKYIIUH | MIPOMEXYTOUHAS
AUCIHUITIIINHBI KOMHGTCHHI/Iﬁ KOHTPOJIb arTecrTangus
1 | Pasgen I. [Nuranue u | OIIK- | 3uaer ocHosHble | VO-1 — | Dx3amen
3JI0pOBbE YeIoBeKa | 7 TCHICHIIN PasBUTUi | cobecesi0BaH
HalpaBJICHUU B 06J'IaCTI/I He,
HK'l CO3daHuA IMPOAYKTOB yo_z .
[IK-8 | muranmi KOJUIOKBUYM,
HK-g CHCHI/IaJ'II/I?:H.pOBaHHOFO HP-4 _
Ha3HaA4YCHUI, OCHOBHEIC
HK' IIOHATHUA W TepMI/IHBI B pe(bepaT
16 obJyactu

CHEIHAIN3NPOBAHHBIX |
CHETHAIN3NPOBAHHBIX
MIPOAYKTOB MUTAHWS;
6azoBble napameTpsbl
TEXHOJIOTHYECKOTO
npouecca MpOU3BOJACTBA




MUILEBOU
MIPUKJIaJHbIE
MIPOrpaMMBl,
HCIIONb3yeMble B
npouecce pa3pabOTKH |
ONTUMH3ALHUU
TEXHOJIOTHUECKUX
MIPOLIECCOB
MIPOU3BOJCTBA MUILEBON
MIPOIYKIIUH

TIPOYKITHH;

YMeeT opUeHTUPOBATHCS
B OCHOBHBIX
HaIlpaBJICHUAX
TEXHUYECKOI'0 Mporpecca
B 007aCTH TEXHOJOTHHU
MUIIEBOM  MPOAYKIHUU;
OTpeAeNsATh MapaMeTphbl
TEXHOJOTMYECKOTO
mpoiiecca MPOU3BOJICTBA
MUIIEBON NPOAYKLINH;
ONpeAeIsATh
HeOOXOUMBIE
TEXHOJOTHYCCKHE
PEXHUMBI B COOTBETCTBUH
C BHIAaMH  IIHIICBOM
npoaykiun; Onpenenurhb
OCHOBHbBIE
TEXHOJIOTHYECKHUE
MIPOIIECCHI,
TO/IBEpraroInecs
BO3MOXKHOCTH
MaTeMaTHYECKOTO
MOJICITUPOBAHMS

Bnaneer HaBBLIKaMU
CO3IaHus HOBBIX
TEXHOJOT U H
MIPOAYKTOB MMUTAHHUS;
HaBBIKAMH TIPUMCHEHUS
TEXHOJIOTHHA  IHILEBBIX
MPOYKTOB
CHEIUATU3UPOBAHHOTO
Ha3HAYEHUS Ha
MPAKTHKE; HaBBIKAMU
KOPPEKIU
TEXHOJIOTHYECKOTO
mporecca IMPOU3BOJICTBA
MIPOAYKTOB
CHCTIHANTA3APOBAHHOTO
Ha3HAYE€HUs, METOJaMM
MaTeMaTHYECKOro
MOJCITUPOBAHUS U
OINTUMM3AIAN
TEXHOJIOTHYECKUX
TIPOIIECCOB
TIPOU3BOJICTBA TTHIIEBBIX
MIPOJYKTOB
CHEUAIU3UPOBAHHOIO U
CHEIHaIBLHOTO

Paznen II.
Crnenuain3upoBaHH

bIC IITUIIIEBBIC

OIIK-

[1K-1

3Haer OCHOBHBIE
TeHJCHLUH pasBUTHS
HarpasJieHuil B o0iacTu
CO3J1aHUS MPOAYKTOB
MTUTaHKS

YO-1 -
cobeceqoBaH
ue,

YO-2 -

DK3aMeH




IIPOJYKTHI
COBPEMEHHOM
MIUTaHUU

[1K-8
[1K-9

16

CTEITUATU3UPOBAHHOTO
HAa3HAYEHHUS, OCHOBHBIE
MOHATUS W TCPMHUHBI B
obJactu
CHCIUANTU3UPOBAHHBIX U
CHCIAATU3UPOBAHHBIX
MIPOAYKTOB [MATaHMS,;
6a30BEIC mapamMeTpsl
TEXHOJIOTHYECKOTO
mporecca MPOU3BOJICTBA
MUILEBOK MIPOYKIIVH;
MIPUKJIaTHBIC
MIPOrPaMMEI,
HCTIOJb3yeMbIC B
mporecce pa3paboTKu U
ONTHUMU3AIUH
TEXHOJIOTHYECKUX
TIPOLIECCOB
TIPOU3BOJICTBA THIICBOI
TIPOTYKITHH

YMeeT opUeHTUPOBATHCS
B OCHOBHBIX
HaIlpaBJICHUAX
TEXHUYECKOTO Mporpecca
B 00JIaCTH TEXHOJIOTHH
MUIIEBON NPOAYKLINH;
ONpENEeNATh MapaMeTphl
TEXHOJIOTUYECKOT'O
npolecca MNpPOU3BOJICTBA
MUIIEBON NPOAYKLINH;
ONpeneNsATh
HeOOXOMBIE
TEXHOJOTHYCCKHE
PeXUMBI B COOTBETCTBUH
C BHJAaMH  IIHIICBOI
nponykuuu; OnpeaenuTs
OCHOBHBIE
TEXHOJIOTHYECKHE
MPOLIECCHI,
MO/ABEPTaIOIINECS
BO3MO>XHOCTH
MaTeMaTH4YECKOTO
MOJEJIUPOBAHUS

Bnaneer HaBBIKAMHU
CO3IaHus HOBBIX
TEXHOJOTUH H
MIPOAYKTOB MMUTAHHUS;
HaBBIKAMH TIPUMCHEHUS
TEXHOJOTUH  IHIIEBBIX
MIPOJYKTOB
CTIEITUATU3UPOBAHHOTO
Ha3HAYCHUS Ha
TIPaKTUKE; HaBBIKAMU
KOPPEKIHH
TEXHOJIOTHYECKOTO
rpoliecca IMPOU3BOJICTBA
MIPOJIYKTOB
CHEUAIU3UPOBAHHOTO
Ha3HAYE€HUS, METOIaMH
MaTeMaTHYECKOr0o
MOJEIUPOBAHUS 31
ONTUMM3AIAN
TEXHOJIOTHUECKUX

KOJUTOKBUYM,
I1P-4 -
pedepar




MPOLIECCOB
MPOM3BOJICTBA MHUILEBBIX

Paznen I11.

TPYIIIIBI
(hU3MOTIOTHYECKHT

OCHOBHEBIE

CIICUAJIM3NUPOBAHHBI
X MHUIICBBIX
HHI'PECAUCHTOB

MPOJYKTOB
CTICIUATM3UPOBAHHOTO U
CIICIHATIBHOTO
OIIK- | 3naer ocHoBHBIE | YO-1 — | DK3ameH
7 TCHACHIIUHN pa3BUTHUA CO6eC€I[OBaH
HanpapJieHuH B 00MaCTH | pe
IIK-1 | cosmanus IPOIYKTOB Vé—Z ;
MTUTaHUS
[K-8 CIEHATN3UPOBAHHOTO KOJLTOKBHYM,
I1K-9 HA3HAYCHWS, OCHOBHBIC 11P-4 )
IIK- HOHSITHS M TEPMHHBI B pedepar
16 obnactu

CIELUAIN3UPOBAHHBIX U
CHELUaIU3UPOBAHHBIX
MIPOAYKTOB MUTaHUS;
0azoBbIe napameTpsbl
TEXHOJIOTHYECKOTO
mpolecca MPOU3BOJICTBA
MUILEBOM  MPOAYKLUH;
MIPUKIIaJHbIE
IIPOrpaMMBl,
HCIONb3yEMBbIE B
mpouecce pa3pabOTKH |
ONTUMU3ALUU
TEXHOJIOTHYECKUX
MIPOLIECCOB
NIPOU3BOJCTBA IHUILEBOU
MIPOAYKITUH

YMeeT OpUEeHTUPOBAThLCS
B OCHOBHBIX
HaIlpaBJICHUAX
TEXHUYECKOT'0 Iporpecca
B 00JIaCTH TEXHOJIOTHH
NUIIEBOM  MPOAYKLHUU;
ONpEAeIsAiTh HapaMeTpbl
TEXHOJOTMYECKOTO
nporecca MPOU3BOJICTBA
MMUIIEBOM NPONYKILINH;
OIIpEACIATh
HEOO0XOIUMEIE
TEXHOJIOTUYCCKHUC
pe)KI/IMI:-I B COOTBCTCTBHUU
C BHJIAaMH  IIHIIEBOI
nponykuuu; OnpeaenuTsb
OCHOBHBIE

TEXHOJIOTHICCKHIC
TIPOIIECCHI,
Mo/IBepraromecs
BO3MOKHOCTH
MAaTEMATHUYCCKOI'O
MOJEITUPOBAHUS

Brnaneer HaBBIKAMU
CO3TaHus HOBBIX
TEXHOJOTUH u
MPOIYKTOB MMUTaHHUS;
HaBbIKAMU TPUMEHEHUs
TEXHOJIOTUH  IHIIEBBIX
MIPOJYKTOB
CHEeUaAIU3UPOBAHHOTO
Ha3HAYCHUS Ha
HpaKTI/IKe; HaBbIKaAMH




KOPPEKLIUH
TEXHOJIOTHYECKOTO
mpolecca MPOHU3BOJCTBA
MIPOJTyKTOB
CIELHaTN3UPOBAHHOTO
Ha3HA4YeHUsS; METOAaMH
MaTeMaTH4ecKoro
MOJIEITHPOBAHHS u
ONITHUMU3ALINHT
TEXHOJIOTHYECKUX
MIPOLIECCOB
MIPOM3BO/ICTBA MHUIIEBBIX
MIPOJTyKTOB
CIEIHATU3UPOBAHHOTO U

Pasznen Iv.
OcHOBHbIE TPYNIIBI U
0COOEHHOCTH
CTIEIMATN3UPOBAHHBI
X MPOJYKTOB

CHEIHUATBLHOTO

OIIK- | 3naer ocHoBHBIE | YO-1 — | DK3ameH

7 TCHACHIIUHN pa3BUTHUA CO6eC€Z[OBaH
HalpaBJIeHUH B 00JNACTH | ye

IIK-1 | cosmanus MPOAYKTOB Yé-Z -

[1K-8 | nwuranus KOJUIOKBHYM,

K-9 CHCHI/I&J‘II/ISI/IPOB&HHOFO P-4 )
Ha3HAUCHUS, OCHOBHEIC

[1K- MOHATUS W TEPMHUHBI B pedepar

16 oOnacTu

CHEUAIN3UPOBAHHBIX U
CHEIUATU3UPOBAHHBIX
MIPOTYKTOB MUTaHUS;
0azoBbIe napameTpsbl
TEXHOJIOTUYECKOTO
rpouecca IPOU3BOJCTBA
MUIIEBON NPOAYKLINH;
MIPUKJIAIHbIE
MIPOTPaMMBI,
HCIOJIb3YEMBIE B
mporecce pa3paboTKH U
ONTUMHU3ALNU
TEXHOJIOTMYECKUX
IIPOLIECCOB
MPOU3BOJCTBA MHILEBOU
MPOYKITHH

YMeeT OpUEeHTUPOBATHCS
B OCHOBHBIX
HaHpaBHeHHﬂX
TEXHUYECKOTO Mporpecca
B 00JIaCTH TEXHOJIOTHH
NUIIEBOM  MPOAYKLHUU;
ONpEAeIsAiTh HapaMeTpbl
TEXHOJOTMYECKOTO
rpoliecca IMPOU3BOJICTBA
MUIIEBOM  MPOAYKLHUU;
OIIpeACHATh
HEOOXOUMBIE
TEXHOJIOTHYECKHE
pe)KI/IMI)I B COOTBCTCTBHUHU
C BHJAMH  IIHIIEBOM
npoaykuun; OnpeaenuTs
OCHOBHbIE
TEXHOJIOTHICCKHUE
MIPOLIECCHI,
Mo/IBeprarommecs
BO3MOXKHOCTH
MAaTEMATHUYCCKOI'O
MOJEITUPOBAHUS




MIPOYKTOB

CIICIIMAJIBHOT'O

Bmaneer HaBBIKAMU
CO3JIaHUSI HOBBIX
TEXHOJIOTUH u
MIPOTYKTOB MUTaHUS;
HaBbIKAMU TPUMEHEHUS
TEXHOJIOTMH  IHILEBBIX
MIPOIYKTOB
CHEUAIN3UPOBAHHOTO
Ha3HAYCHUS Ha
MIPaKTHUKE; HaBBIKAMU
KOPpPEKLHH
TEXHOJIOTHYECKOTO
Tpo1ecca MNpOU3BOJICTBA
MIPOTYKTOB
CIEIUATIU3UPOBAHHOTO
Ha3HAYE€HUs,; METOJaMU
MaTeMaTHYECKOro
MOJETUPOBAHUS "
ONTUMM3AIHHN
TEXHOJOTTYCCKUX
MIPOLIECCOB

MIPpOU3BOACTBA IMUIICBBIX

CIICHHUATIU3UPOBAHHOTO U

IIkaJsia oueHuBaHusI YPOBHA CHOPMHUPOBAHHOCTH KOMIIETEHIUM
1o AucHuILInHe « TexHoorus cneuajau3upoBaHHbIX MPOAYKTOB MUTAHUS»

Koa n
Iranbl GopMHUPOBAHUA
¢opmyaupoBka KPHTEepHH noxkazaTreJu
KOMIETEeHIIHH
KOMIIeTeHIH T
OCHOBHBIE  TEHIECHIUU | 3HAHHWE OCHOBHBIX CriocoOHOCTB
pasBUTHs HampasieHuil B | TCHACHINI PasBUTHs OTIPENICITUTh
06IaCTH cosnanus | HAIPABICHUH B HamnpaBlieHUE B
3Haer obnactu co3gaHus pa3paboTke
MIPOYKTOB MTUTaHHUS
TPOJYKTOB ITHUTAHUS CHEIUAIN3UPOBAH
OIIK-7 CHeLHANTU3UPOBAHHOTO CHEIUATM3UPOBAHHOTO | HOTO MHIIEBOTO
CMOCOOHOCTH HAa3HAYCHUS HA3HAYCHHS MPOJYKTA
HaXOJIUTh u YMenue CriocoOHOCTH
OLICHHBAaTh HOBBIC OPHUCHTHUPOBATHCA B | OPUCHTUPOBATHLCA B OIPCACIIATh
TeXHOTOTHUECKIe OCHOBHEIX OCHOBHBIX HATIpaBJICHUS
HaIpPaBJICHHUSAX TEXHOJOTHYECKOT
pelIeHus, BHEAPATH HalpaBJICHUAX P
YmMmeer TeXHIYECKOro horpecca | TEXHAIECKOTO 0 mporpecca B
Pe3yIIbTaThI 5 porp mporpecca B 00actu obmacTu
OHOTEXHOJIOrHIECK B O0JAcTH TEXHOIOTHH | yoyyonoruy MUIIEBOH | TEXHOIOTHH
UX UCCIIEIOBAHUN H HMAIMICBOU IIPOAYKIINH NIPOLYKLUHU MUIIEBON
pa3paboTok MPOIYKIIMH
Brnanenne HaBpIKaMM CnocoOHOCTh K
HaBBIKAMH CO3MaHMA | co3qaHns HOBBIX CO3aHMIO0 HOBBIX
Bmaneer HOBBIX TEXHOJOTMH U | TEXHOJIOTUIl U TEXHOJOTHH B
NPOAYKTOB TIHTAHHS MPOAYKTOB MTUTAHUS MPOIYKTOB
TTUTAHM
TIK-1 3HaHWEe OCHOBHBIX Cnoco6HOCTh
CHOCOGHOCTBIO OCHOBHBIC  HOHATHA W | 16ariit 1 TEPMHUHOB B | TIPUMEHHTH B
TepMUHBI B  00NacTu
OCYUIECTBIISITh p obnactu paboTe OCHOBHEIC
. 3Haer CHCHHUAIM3UPOBAHHBIX M | CHEIMATH3HUPOBAHHBIX | MOHATHS U
TEXHOJOTHUECKHI
CTIEITUAIN3UPOBAHHBIX u TEPMUHBI B
mpo1iecc B 6
IIPOJLYKTOB [IUTAHHS CICIHMANN3APOBAHHBIX | o0NMacTu
COOTBETCTBHH c MIPOJIyKTOB [TUTaHHs CIEIHATM3UPOBAH




perJaMeHToM u HBIX U
HCIIOJIB30BaTh CHeUAIU3UPOBAH
TEeXHUYECKUE HBIX TTPOIYKTOB
[TATAHHS
cpencraa ISt
YMeHue onpenensith CrocoOHOCTh
U3MEpeHNs
napameTpsl MOJIIEPIKUBATH
OCHOBHBIX ONPEAENATh  MAPAMETPBI | ey HOTOIMYECKOIO MapameTpsI
rnapamMeTpoB Vaeer TEXHOJOTHYCCKOT'O npouecca TEXHOJIOTHUYECKOT
OHMOTEXHOJOTHYECK mporiecca TMPOM3BOJCTBA | MPOU3BOJCTBA 0 Tporiecca
ux MPOLIECCOB, MUIIEBON MPOAYKIIUH THIIEBOM MPOIYKIHH NIPOU3BOACTBA
CBOICTB CBIpbS H HAEBOU
TPOIYKIUH
TIPOAYKITIH POLYKH
BraneHnue HaBbIKaMU Cnoco6HOCTh
TIPUMEHEHHS 0CBaMBaTh HOBEIE
HaBbIKaAMU - IIPUMCHCHWA | 1oy 4o 0rmif MUILEBBIX | TEXHOIOTHH
TEXHOJIOTHH  MHIEBBIX | poyKTOB HIIEBBIX
Bnaneer IIPOAYKTOB CIICIMAJIN3UPOBAHHOTO MpPOAYKTOB
CIIENUaIU3UPOBAHHOTO Ha3HAUYCHUI HA CIIeIMaIN3upOBaH
Ha3HAYCHUs Ha npakThke | IPAKTHKE HOro u
CIIEIUAIN3UPOBAH
HOT'O Ha3HAYEHHUS
3HaHWEe OCHOBHBIX CrrocoOHOCTB
HACTOYHUKOB HAYIHOU HaXOINTh
OCHOBHBIC ~ MCTOYHHKH | yyghopmauuu OCHOBHBIE
3Haer Hay4HOW M TEXHHYECKOU HCTOYHUKH
nHdopmanuu HAy9IHO-
TIK-8 TEXHUYECKOM
CIIOCOOHOCTBIO vHpopMauu
VMmenne ucnons3oBatsh | CrocoOHOCTE
paboTaTh ¢ Hay4HO- HCIIONB30BATE 1C HEl >
o pOoCCHiicKUi 1 HCIIOJIb30BaTh
TEXHUYECKOM oo . . .
o . POCCUHUCKNU U | MeKIyHApOIHBIN ONBIT | POCCUICKHIA U
nHpOpMaLHei o . .
PMALHCH, Ymeer MEKAYHAPOJHBIH OIBIT B | B Mpo(hecCHOHATBHON MEXKIyHApOIHBIN
HCNOJIB30BATh npoheCcCHOHATBHOM JICSTCIbHOCTH OIIBIT B
pOCCHUCKNH n IEeATEIbHOCTH HpopeCCHOHATLH
MEXTyHApOIHBIH Ol JIeATENbHOCTH
OIIBIT B Bianenne naBeIkaMu CriocoOHOCTB
npoeccHoHaNBHOI paboTHI ¢ HAyIHO- paboTats ¢
TEXHUYECKOMN HAYJIHO-
ACATCIIBHOCTH HaBBIKAMH  paboOTBHl  C o .
5 uHpopManuei TEXHUYECKOMN
Bnageer HaYYHO-TEXHUIECKOH nHdopMareit
nHpOpManuei
METO/bI, HCIOJb3yEMbIE 3Hanue Croco6HOCTB
JKCIIEPUMEHTAIBHBIX JKCIIEPUMEHTAIILH
B TIpoliecce pazpaboTKu P P
MEOJIOB B 00J1aCTU oro
u ONTHUMU3AIUN N
o T — MHIIEBOM MOJICTTUPOBAHUS
A 3Haer TEXHOJIOTHHYECKNX TPOMBIIIIEHHOCTH TEXHOJIOTHYECKOT
OCHOBHBIMU HpOIleCCOB o Hpouecca
METOAaMH " MPOM3BOJCTBA IHILEBON
npueMamMu NPOLYKIIUU
MPOBENEHUS
poBex YMeHue onpenennTs CrocoOHOCTh K
SKCHCPUMCHTAILHEL ONpENENUTh  OCHOBHBIE | OCHOBHBIE ONITUMH3AIHN
X HCCJICNOBAHUHU B TEXHOJIOTMYECKHUE TEXHOJIOTUYECKHE TEXHOJIOTUUECKUX
cBoei NPOLECChI, TIPOIIECCHI, MIPOIIECCOB
7 II0JIBEPTAIOLIHECS IIPOU3BOJICTBA
NPO(ECCHOHANBHOM | vy oo TO/IBEPraIOIIHeCs olBepraroumune POM3BOJC
. BO3MOXKHOCTH MHILEBBIX
o0nacru; BO3MO>KHOCTH
SKCIIEPUMEHTAILHOTOM | MPOJYKTOB
SKCHCPUMCHTAILHOT'O OJIETTNPOBAHHUS CTIEIHATM3UPOBAH
MOJIETTUPOBAHUS HOTO U

CIICIIMAJIBHOT' O




Ha3Ha4YCHUA

METOAaMHU Bnanenue metogamu CnocobHoCTh
DKCIIEPUMEHTAIBLHOTO MaAaTEMaTUYCCKOI'O IMPpUMCHSATH
MOJIeUPOBAHHSA i | MOJETMpOBaHKS 1 METOIBI
OTITUMH3AIIHN SKCIIEPUMEHTAIBH
ONTUMU3AIHN
TEXHOJIOTHIECKUX oro
TeXHOJIOTHHECKIX MIPOIIECCOB MOJICITAPOBAHUS U
Braneer HpOLECcCcoB NPOM3BOICTBA ONTUMH3ALMH
NpOU3BOACTBA MHUIICBBIX | MUIIEBBIX IIPOIYKTOB TCXHOJIOTHICCKUX
MIPOAYKTOB CHETIHANTN3APOBAHHOTO | TIPOLIECCOB
CIeLMATH3UPOBAHHOrO 1 | ¥ CTICIHANBHOTO MPOHU3BOJICTBA
CTIEIUATBHOTO THIEBBIX
POJYKTOB
Ha3Ha4YeHUsI pory
3HaHHe OCHOBHBIX Cnoco6HOCTh
rnapamMeTpoB noaouparh
TEXHOJIOTHYECKOTO HEoOXouMble
OCHOBHBIE  TTapaMeTpbl
000opynoBaHUs napameTpsbl
3HaeT TEXHOJIOTHYECKOTO TEXHOIOTHYECKOT
000pyoBaHHs 0 000pyIOBaHHA
I1K-16-
TOTOBHOCTBIO BECTU
MIePEroBOPHI C
P p Ymenue noaouparts CriocoOHOCTh
MPOCKTHBIMH
noaouparts Haubonee | Hambonee noaouparts
OPTaHHAMIAMH 1 ONITUMAITEHBIE Hauboee
OCTABIIMKAMH ONTHUMAIIFHBIC BapUAHTHI e e e
TEXHOJIOTHYECKOTO TEXHUYECKOTO P
Ymeer TEXHUIECKOTO BapHAHTHI
o00opynoBaHus, obecrieueHus UIS
OLeHWBATE 6 obecrieueHns IS TEXHUIECKOTO
3VIILTATEL MOTCXHOJIOTHYCCKIX OMOTEXHOIOTHIECKUX obecrieueHns ISt
besy HPEATPUATAH IPENIPUITHH OHOTEeXHOIOTHYEC
MPOCKTUPOBAHUS .
KUX MPEIIPUSITHIA
OMOTEXHOIOTHUECK
HX MpeIPHATHH Ha Brnanenue HaBbIKaMu CriocobHOCTB
HaBbBIKaMH TICPETOBOPOB IIEPETOBOPOB C BECTHU
CTaJIuH MPOEKTa
c MPOEKTHBIMH | MPOEKTHBIMHU MIEPEroBOPHI C
Opra"Hu3alysiMu u | OpraHu3anusiMu 1 MPOCKTHBIMU
Bnaneer
A OCTABIIMKAMH MOCTaBIIUKAMHU OpraHu3aIUsIMA U
TEXHOJIOTHYECKOTO MTOCTaBIIUKAMHU
TEXHOJIOTHIECKOTO
o0opyIoBaHUSL TEXHOJIOTHYECKOT
00opynoBaHUs

0 000opyIOBaHUS

MeToauueckue PECKOMECHIANIMU, ONIPEAC/IAIOIINEC NIPOUCAYPbl OUCHUBAHUSA

Texkymas arrecranmMsi CTyAeHTOB. TeKylas arrecTtalus CTYIEHTOB I10

JUCHUITIINHE

Pe3yJabTaTOB OCBOCHUA JUCIHUIIJINHDBI

«TexHomorusa

CrICOaIn3upOBaHHBIX

IIPOJIYKTOB

IIUTaHUI»



MPOBOAMUTCS B COOTBETCTBUM C JIOKAJIbHBIMH HOpMaTUBHbIMH akTamMu [IBDY u
SIBJISIETCS 00s3aTEIILHOM.

Tekymas arrecranus 10 JUCHUIUIMHE «DBHOTEXHONOTUS MPOAYKTOB
CIIEIUAJIM3UPOBAHHOIO HAa3HAYEHHUS» TMPOBOAUTCA B (oOpMe KOHTPOJBHBIX
MEpOTIPUATHNA - 3amuThl pedepaTa, KOHTPOJIBHBIE PAOOTHI- IO OIICHUBAHUIO
(baKTHYeCKUX pPE3yJIbTaTOB OOYYEHHS CTYJACHTOB W OCYIIECTBIISICTCS BEIYIIIM
npernojgaBaTesieM.

OOBbeKkTamMu OIIEHUBAHUS BHICTYIIAOT:

- yuyeOHasg JUCHUIUIMHA (AKTHBHOCTh Ha 3aHATHAX, CBOCBPEMEHHOCTH
BBITIOJIHEHUS PA3JIMYHBIX BUJIOB 33/IaHUM, MOCEMIAEMOCTh BCEX BUJIOB 3aHSATHUM 1O
aTTECTyEeMOM JUCHUILINHE);

- CTEIIEHb YCBOCHUS TEOPETUYECKUX 3HAHUM;

- YpPOBEHb OBJAJEHUSA MPAKTUYCCKUMHU YMEHUSMH WU HaBBIKAMH [0 BCEM
BUJIaM y4eOHOI paboThI;

- PC3YJIbTAaThl CaMOCTOSITEIILHOMN pa6OTBI.

IIpomexkyTouHasi aTrecTanusi CTyJAeHTOB. [IpomexyTrouHas arrecTarus
CTYJIEHTOB IO TUCIUIUIMHE «BHOTEXHOJOTHS MPOAYKTOB CHEIUATHN3UPOBAHHOTO
Ha3HAYCHUS» MMPOBOJUTCS B COOTBETCTBUU C JIOKATHHBIMA HOPMATHBHBIMU aKTaMHU
JIB®Y u sBnsercs o0s3aTeIbHOM.

B 3aBucuMOCTH OT BHJAa MPOMEKYTOYHOTO KOHTPOJS IO JAUCIHMIUIAHE M
GbopMBI €ro oOpraHu3alid MOTYT OBITh HCIIOJIB30BaHBl PA3IUYHBIC KPUTEPUU

OLICHKY 3HAHWUM, YMEHUN U HABBIKOB.

KpnTeme BBICTABJICHHUSA OLHCHKHA CTYJACHTY 3K3aMCHE 110 TUCIHUIIINHE

«buorexnoJsorus NMPOAYKTOB CICHUAJTUIUPOBAHHOI0O HAZHAYCHUA»

Bajibl Omnenka
. . TpeOdoBanus K chOpMUPOBAHHBIM KOMIIETEH UM
(peUTUHTOBOI IK3aMeHa

OLICHKH) (crangapTHas)




100-45 «3aumeHo» OneHka «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIU OH
rIyOOKO M TIPOYHO YCBOWMJ MPOTPAaMMHBIA MaTepHal,
MCUEPIIBIBAIOIIE, TOCJIEIOBATEIBHO, YETKO U JIOTHYECKU
CTPOMHO €ro M3JaraeT, yMeeT TECHO YBS3bIBATh TEOPHIO C
NpPaKTUKOW, CBOOOJHO  CHpaBIseTCS C  33j1a4aMy,
BOIIPOCAMH M JPYIMMH BHUJIAMU TNPHUMCHEHHs 3HAHHI,
HpUYEeM HE 3aTPYJHSIETCS C OTBETOM IIPH BUIOU3MEHECHHUU

3a/laHuH, UCIIOJIB3YET B OTBETE Marepual
MOHOTpaduuecKon JIUTEPATYPBI, IIPaBUIILHO
00OCHOBBIBAET MIPUHATOE peuieHue, BJIAZICET

PAaSHOCTOPOHHUMU HABBIKAMU W NPHUEMAMHU BbIIIOJTHCHUA
MMPAKTUYCCKHUX 3aad.

45 n HuKe «He 3aUmeHOo» Onenka «HEYJIOBJIETBOPUTEIBHO» BBICTABJISICTCS
CTYACHTY, KOTOPBI HE 3HAET 3HAYUTEIBHOM 4YacTu
[IPOrpaMMHOI0 MaTepHalla, JOINYCKAaeT CYIIECTBEHHBIE
OLIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHHUSIMH
BBITIONTHSIET MpakTUUeckue paboTel. Kak mpaBuiio, oneHka)
«HEYJOBJIETBOPUTEIILHO» CTABUTCS CTYIEHTaM, KOTOpPbIE
HE MOT'YT ITPOJIOJDKUATH 00y4YeHue 0e3 JOMOTHUTEIbHBIX

OueHoYHbIE CPEACTBA IS IPOMEKYTOYHOM aTTeCTalMu
[IpomexxyTouHas arTecTanus BKIIOYAET OTBET CTYAEHTAa Ha BOIPOCHl K
3a4ery.
Bomnpocs! k 3auery
AJleKBaTHBIA YpOBEHb MOTPEOJICHUS.
AAroput™ pa3paboTKH CIIEHUATU3UPOBAHHBIX TPOAYKTOB MUTAHMUSL.
AHTHUOKCUJAHTHI.
BererapuaHcTso.

BepxHuii 40myCTUMBIN YPOBEHb MOTPEOICHHUS.

o 0k~ wbdPE

Bujapl nutanus

1. ButamMuHbl YW AHTHOKCHJAHTBI KaK KOMIIOHEHThl IPOAYKTOB
CIIEUAIU3UPOBAHHOTO MU TAHUSA

8. BonopactBopumbie Butamunbl (Butamun C, Butamun Bl - Tmamus,
Buramun B2 — pubodnaBun, Buramun B6 — mupunoxkcun, Huarnun, Butamun

B12, ®onarsl, [lantoTeHoBas kuciora, buotun).



Q. BcacbiBaHue NMUILEBBIX BEIIECTB.

10. Bropas rpynna QakTopoB — COCTOSHHE OKpPY>KaIOIIEH Cpeabl:
3arpsA3HEHUE OKPYXKAIOMIEH Cpeabl COJMSIMHU TSDKEJBIX METaJIOB, BBIXJIOIHBIMU
razaMy aBTOMOOUJIEH, paJuOaKTUBHOE 3arpsi3HEHUE, BPEAHbIC BEIIeCTBA MTUTHEBOM
BOJIbI, TUIIEBBIX TPOTYKTOB U T.1I.

11. JlocTomHCTBa ¥ HEAOCTATKH PA3IUYHBIX HCTOYHUKOB ITHIIEBBIX
BOJIOKOH.

12. KupopactBopumsbie Butamunbl (Butamun A, B-kapotun, Butamun E,
Buramun D, Butamun K).

13. Kareropuu npoOHOTHUKOB.

14. Kareropuss A: TpOAYKTB, COJEpKAllU€ B HATUBHOM BHUJE
3HAYUTEIbHBIE KOJMYECTBA CIICIUATU3UPOBAHHBIX HHIPEIUEHTOB WU UX TPYIIII.

15. Kareropust b: mpoaykTel, B KOTOPHIX TEXHOJOTHYECCKH TOHIKEHO
COJIep>KaHKe BPEAHOTO JJIsl 3J0POBbSl MHIPEAUCHTA WU UX TPYTIIIHI.

16. Kareropuss B:  mpoaykTbl, JONOJHHUTEIBHO  OOOTrallleHHbIE
(GYHKIIMOHATBHBIMA WHTPEIUCHTAMH C TOMOIIBIO PA3TMYHBIX TEXHOJOTHYECKHUX
PUEMOB

17. Knaccudukaius nuieBbIX BOJOKOH MO MpU3HAKAM.

18. Konnenuus auddepeHunpoBaHHOTO TUTaHUS (IO TPyIIIaM KPOBH).

19.  Konnenuus MakpoOHOTHIECKOTO MUTAHUSI.

20. KoHuemnmums onTuMaibHOrO IMMUTAHUS.

21. KoHuenmus MuTaHus IPEIKOB.

22. KoHuenmus pa3ieabHOr0 MUTaHU,.

23. KoHuenius panydoHaIbHOIO MUTAHUS.

24. KoHmenmus cienuain3upOBaHHOTO MUTAHMUS.

25. JleueOHOE nMUTaHUE.

26. JledeOHO-TIpOoUIAKTHYECKOE TTUTAHUE.

27. Makposnementsl (Kambumii, dochop, Marumii, Kammii, Hatpwnii,

Xnopusl).



28. Merononorus KOHCTPYUPOBAHUS CIEUUATU3UPOBAHHBIX MPOIYKTOB
MUTaHUA.

29. Muxkposnementsl (JKeneso, I{uHK, Won, Menp, Mapranen, Cernen,
XpoMm, Momubaen, drop).

30. MoOHOHEHACHIIIICHHBIE JKUPHBIE  KHUCIOTHL.  TOJIMHECHACHIIIICHHBIC
KUPHBIC KHCIIOTHI.

31. HacoluieHHbI€ )KUPHBIE KUCIOTHI.

32. Hayunbie OCHOBBI CO3MIaHUS CICIHAIM3UPOBAHHBIX TPOAYKTOB
MUTaHUSA

33. HenacplllieHHBIE SKUPHBIE KHUCIOTHI KaK KOMIIOHEHTHI MPOJYKTOB
CIEITUATN3UPOBAHHOTO TTUTAHUS

34. HerpagunmoHHOE MUTAHUE.

35.  OOmeH BemecTB (METa0OIH3M).

36. Owera-6 u Omera3 I[THXKXK.

37.  OcHoBHBIC BUbI OU(PHUIOTCHHBIX (HAKTOPOB.

38.  OCHOBHBIC KAaTETOPHH CIICIHAT3UPOBAHHBIX MHUIIEBBIX TTPOTYKTOB

39.  OcHOBHBIE TIOJIOKEHUST KOHIEMIIUN CIIEIUATU3UPOBAHHOTO MTUTAHUS.

40.  OcHoBHBIE ()aKTOPBHI, BIUSIONINE HA COCTOSHUE 3[IOPOBBS HACEIICHUSI.

41.  OcHOBBI (pU3MOJIOTHH MUILEBAPEHUS U OOMEHA BEUIECTB

42. llepnas rpynma (pakTopoB — 00pa3 >KU3HH COBPEMEHHOTO UYEJIOBEKa:
CTpecc, THUIOAWHAMUS, OXHUPCHHE, HAPYIICHHUE  CTPYKTYpPhl  ITUTaHUS,
ayTonmaToreHuss (CKJIOHHOCTh K  BPEAHBIM  MPHUBBIUKAM), J0OpPOBOJIbHAS
XPOHUYECKAsH ISTIPUBALINS CHA.

43. IlumeBapeHue B KEIyIKe.

44, TIumeBapeHHE B TOJICTOM KHUIIICUHHKE.

45. IlumeBapeHue B TOHKOM KHIIICYHUKE.

46. IlumeBapeHue BO PTY.

47. IlumeBapuTelbHas CUCTEMA.

48. Ilumessie BojokHa. Hopmbl (dusmosornueckoid mNOTpeOHOCTH B

IMUIIICBBIX BOJIOKHAX.



49. [lumeBble HHTPEIUCHTHI C 3AIIUTHBIMHU (DYHKITUSIMH.

50. TIlocneacTBust HapyUIEHUSI CTPYKTYPhI UTAHMUS.

51. IIpaBoBas OCHOBA, PETyJIUpPYIOIIasi PA3IMUYHbIC ACTIEKTHl TPUMEHEHHUS

CIICHUAJIN3NPOBAHHBIX ITPOJAYKTOB ITUTAHUA.

52. IIpeOMOTHKM KaKk KOMIIOHEHTHI MPOAYKTOB CHEIHATU3UPOBAHHOTO

IMUTaHUuA

53. IlpuHUHUIBI paliOHATBLHOTO MUTAHUS.

54.  IIpoOMOTHMKM Kak KOMIIOHEHTHI MNPOAYKTOB CHELUATMN3UPOBAHHOIO

TUTaHS
55.  IIpobGiieMbl COBpEMEHHOTO MUTAHMUS

56. IIpodunaxkTuyeckoe MUTaHUE.

57. PexomeHayemble YpPOBHH TOTPEOJICHHS MHUIIEBBIX M OHOJOTUYECKU

AKTHUBHBIX BCIICCTB.

58. CoBOKYyMHOCTh TOTPEOWTEIHCKUX CBOWCTB CIEIHATN3HUPOBAHHBIX

IPOAYKTOB.

59. CoBpemMeHHOE OTHOIIICHUE K MTUTAHHMIO.

60. ConepkaHue KJIETUYATKH B MUIIEBBIX MPOTYKTaX.

61. Coessrii onmurocaxapun (SOE). Jlakryno3a.

62. CocrosiHue u MIEPCIIEKTUBBI pa3BUTHUSA
CTIELMAIM3UPOBAHHBIX JKUPOBBIX IPOIYKTOB

63. CocrosiHue u MIEPCIIEKTUBBI pa3BUTHSA
CTIELMAM3UPOBAHHBIX 0€3aJIKOTOIFHBIX HAITUTKOB

64. Cocrosinue u MEPCTIEKTUBBI pa3BUTHS
CTHCIIMATU3UPOBAHHBIX MOJIOYHBIX MPOTYKTOB

65. Cocrosinue u MEPCIEKTUBbI pa3BUTHS
CHEUATU3UPOBAHHBIX XJIEO0OYIOUHBIX U3/IETUI

66. CnenuaaM3upoBaHHOE MUTAHUE.

67. CnocoObl nosyueHust NpeOUOTHKOB.

68. CpaBHuUTENbHAS XapaKTEPUCTUKA MPO- U MPEOUOTUKOB.

IIPOU3BO/JICTB

MIPOU3BOJICTBA

MIPOU3BOJICTBA

MIPOU3BOJICTBA

69. CymiecTBeHHbIE U3BMEHEHHS B COCTABE M CTPYKTYpE MUTAHUS.



70.
71.
72.
73.
74.
75.
76.
77.
MPOAYKTAa.
78.
79.
80.
81.
82.
83.
84.

Teopuu nutanus

Teopus agekBaTHOTO MUTAHUS.

Teopus cOamaHCUPOBAHHOTO MTUTAHU.

Texnonornyeckue acrekTsl odoramenus npoaykros [THXK.
TexHonornyeckre acleKThl MPUMEHEHUS MUILIEBBIX BOJOKOH.
TexHOIOTHYECKHE acTIeKThl TPUMEHEHUS TPEOMOTHKOB.
TexHOIOornyeckue acreKkThl MPUMEHEHUs MPOOUOTHUKOB.

TexHnonornueckuit mpoiecc (OPMUPOBAHUS CBOMCTB IHUIIEBOTO

TpanuuuoHHOE MUTAHKE.
Tpancranakro3uarpoBaHHbie onurocaxapuasl (TOS).
TpebGoBaHus K MPEOUOTHKAM.

TpeOoBaHus K MPOOMOTHUKAM.

TpeboBanus k OIIN.

TpebGoBaHus K mTaMmMaMm OaKTepUid Jisl MPOOHOTHUKOB.

TpeOGoBanus, npeabsBiasieMble K (PU3NOIOTHUECKH (DYHKIIMOHAIbHBIM

IMHUIICBLIM MHI'PCANCHTAM

85.
86.
87.
88.
89.
90.

@akTOpBI, BIUAIOIINE HA U3MEHEHNE COCTOSIHUS 30POBbsI HACETIEHUS
®U3NONOrMYECKUE aCIIEKThl MPUMEHEHUH MPEOUOTHKOB.
PU3HO0JIOrMYECKHUE ACTIEKTHI IPUMEHEHUS ITUILEBBIX BOJIOKOH.
®usnonornueckue acnektsl npumenenns [THKK.

OU3NOTOTNYECKUE ACTIEKTHI IPUMEHEHUS TPOOUOTHKOB.

q)OpMI/IpOBaHI/Ie CBOﬁCTB, OKa3bIBAKOINKUX BBIPA)KCHHOC IIOJIC3HOC

JIEUCTBUE HA 30POBbE YETIOBEKA.

91.
92.
93.

dpykroonurocaxapuasl (FOS).
DOyHKIMOHAIBHAS POJIb MUHEPAIBHBIX 3JICMEHTOB

Crnenuanu3upoBaHHOE THUTAaHUE UM €ro0  MECTO B  CTPYKType

COBPCMCHHOI'O ITMTAaHUA

94,
95.

Cnennann3npoBaHHOE MUTAHUE.

CHCHI/IaIH/ISI/IpOBaHHOG IMUTAHUC. UCTOPHUA PA3BUTHUA



96. CHCHI/IaHI/ISI/IPOBaHHBIC IMPOAYKThI B COU3SMCHHOM ITUTAHUU.
97. XapaKTCpI/ICTI/IKa CIICHNATTN3UPOBAHHBIX CBOMCTB IIHMIIICBBIX BOJIOKOH
98. OTamnsl pPa3BUTHA KOHICHIHNU CICHUAIM3UPOBAHHOIO IIUTAHUSA B

Pa3JIMYHbIX CTPAHAX.

Kpurepuu ouenku (yCTHbIN 0TBeET)

- 100-85 OammoB — ecnu OTBET IOKa3bIBAeT IMPOUYHBIC 3HAHUS OCHOBHBIX
MIPOIIECCOB M3ydaeMOi MPEAMETHOW 00JaCTH, OTIANYACTCS TIIYOMHOW W TIOJTHOTOU
PACKpBITHS TEMBbI; BJIaJICHUE TEPMUHOJOTUYECKUM aIllapaToM; YMEHUE OOBSICHATh
CYIITHOCTh SIBJICHUH, MPOIECCOB, COOBITHM, J€aTh BHIBOJLI U 00OOIICHUS, /1aBaTh
apryMEHTUPOBAHHBIE OTBEThHI, MPUBOAUTH MPUMEPHI; CBOOOJHOE BIIAJCHUE
MOHOJIOTUYECKON PEYbl0, JOTMYHOCTh W TOCIEA0BATEIbHOCTh OTBETA; YMEHUE
IPUBOJNUTH MPUMEPHI COBPEMEHHBIX MTPOOJIEM U3ydaeMOU 00IaCTH.

- 85-76 - 6amnoB — OTBET, OOHAPYKUBAIOIINN MPOYHBIE 3HAHUS OCHOBHBIX
MIPOIIECCOB M3ydaeMOM MPeAMETHOM 00JacTH, OTJIMYAETCs TITyOWHOUW M TOJHOTOM
PACKpBITUS TEMBbI; BJIAJICHUE TEPMUHOJIOTUUECKUM arlapaToM; yMeHUE OOBICHSTh
CYIIHOCTh SIBJICHHH, IIPOIICCCOB, COOBITHH, JACNaTh BBIBOJBI U O0OOIICHUS JaBaTh
apryMEHTHUPOBAHHBIE OTBETHI, MPUBOAUTH MPUMEPHI; CBOOOJHOE BIAJCHUE
MOHOJIOTUYECKOW peubl0, JIOTUYHOCTh W TOCJIEI0BATEIbHOCTh OTBETA. OJHAKO
JIOITyCKAeTCs OJIHO-IIBE HETOYHOCTHU B OTBETE.

- 75-61 Oam1 — OUEHUBAETCS OTBET, CBUACTEIbCTBYIOIIMI B OCHOBHOM O
3HAHUW  TIPOIICCCOB  HM3y4yaeMOW MPEIMETHOM  00JacTH,  OTJIWYAOIIUICS
HEJIOCTAaTOYHOU TIyOWHOW W TOJHOTOM PACKPBITHS TEMbI; 3HAHHEM OCHOBHBIX
BOIIPOCOB Teopuu; cj1abo chOpPMUPOBAHHBIMU HaBBIKAMU aHajW3a SIBJICHUH,
MPOIIECCOB, HEIOCTATOYHBIM YMEHUEM JlaBaTh apryMEHTHUPOBAHHBIE OTBETHl U
MPUBOJUTH MPUMEPHI; HEJOCTATOYHO CBOOOJHBIM BJIAJCHUEM MOHOJIOTHYECKON
peublo, JIOTUYHOCTBIO U TMOCIEI0BATEIbHOCThIO OTBETA. JOMYCKAETCS HECKOJIBKO
OIIMOOK B COMEPKAHUU OTBETA; HEYMEHHE TIPUBECTH MIPUMEDP PA3BUTHSI CUTYAIIHH,

IIPOBECTH CBSI3b C IPYTUMU aCIIEKTaMH U3y4yaeMoi 00J1acTH.



- 60-50 OammoB — oTBeT, OOHAPYKMBAIOIIUA HE3HAHWE IMPOIECCOB
U3ydaeMoOi TpPEeIMETHOW 00JIaCTH, OTIMYAIOIIUNCS HErTyOOKHM pacKpbITHEM
TEMBbI; HE3HAaHWEM OCHOBHBIX BOIIPOCOB TE€OpHH, HECHOPMHUPOBAHHBIMI HABBIKAMU
aHalM3a SBICHUH, MPOIECCOB; HEYMEHHEM JaBaTh apryMEHTHPOBAHHBIC OTBETHI,
CIa0bIM  BJIAJICHUEM MOHOJOTUYECKOH pEeYbl0, OTCYTCTBUEM JIOTHYHOCTH H
nocneaoBaTeabHOCTH. JlomycKkaloTes cepbe3Hble OIMOKU B COAEP>KaHUU OTBETA;

HE3HAHHE COBPEMEHHOM MpOoOIeMaTUKU U3y4aeMOi 00JIacTu.

Kpurepumu ouenku pedepara

- 100-86 OGayyioB BBICTABISICTCS CTYACHTY, €CIU CTYACHT BBIPA3WJI CBOE
MHEHHE 10 CQOpPMYJIHPOBAHHON MpoOJieMe, apryMEHTUPOBAI €ro, TOYHO
OTIPEJICIINB €€ CoJIepKaHue U cocTaBisitonue. [IpuBeaeHb! JaHHBIE OTEYECTBEHHON
1 3apyOeKHOM JIUTepaTyphl, CTATHCTHYECKHE CBEACHUS, MHGOPMAIIHSI HOPMAaTHBHO
nmpaBoBOro xapakrepa. CTyIeHT 3HAeT W BIAJACCT HABBIKOM CaMOCTOSTEIBHOMN
UCCJIEIOBATENLCKOW paboThl MO TEME HCCIENIOBAaHUS; METOJaMU W TpHeMaMu
aHaNMM3a TEOPETUYECKHX W/WIIM TPAKTHUYCCKUX AacCIeKTOB H3ydaeMoil 00JacTu.
dakTHYECKUX OIMMOOK, CBA3aHHBIX C TTOHMMAHHUEM IMPOOJIEMbI, HET; rpaduuecKu
paboTa oopmiieHa TPABUIBLHO

- 85-76 - OammoB - paboTa XapaKTepHU3yeTCS CMBICJIOBOM IEIHLHOCTBIO,
CBSI3HOCTBIO U MOCTIEA0BATEILHOCTHIO U3JIOKEHHUS; JOMYyIIeHO He OoJiee 1 ommoOKu
npu OOBSCHEHWHW CMBICIA WM CcoAepaHus mpoOiembl. [[ns aprymeHTanumn
MPUBOISITCS JTAaHHBIC OTE€UYECTBEHHBIX u 3apyOeKHBIX aBTOPOB.
[Tpo/ieMOHCTPUPOBAHBI HCCIEIOBATEILCKAE YMEHHS M HaBbIKH. DaKTUYECKHUX
OIMOOK, CBS3aHHBIX C TOHMMaHHEM TIpoOJIeMbl, HeT. [lomymieHsl oJHa-IBE
omuOKu B 0hOpPMIICHHH PaOOThHI

- 75-61 Gamn - CTYIEHT MPOBOJUT JOCTATOYHO CAMOCTOSITEIIBHBIN aHaIU3
OCHOBHBIX 3TallOB M CMBICIIOBBIX COCTABJIIOIINX MPOOJIEMBI; TTOHUMAET 0a30BbIC
OCHOBBI UM TEOPETHYECKOE OO0OCHOBaHWE BBIOpaHHOW TeMmbl. [IpuBieUeHBI
OCHOBHBIC HCTOYHHKH I10 paccMaTpuBaeMoit Teme. JlomymieHo He 6oee 2 ommmook

B CMBICJI€ WK COJIEpKaHUU MPOoOIeMbl, 0OPOopMIIEHUN pabOTHI



- 60-50 6aymoB - ecnu paboTa MpeacTaBiIsSIET COOOM MepecKa3aHHbIA WU
MOJTHOCTBIO TEPENHMCAHHBIA HCXOIHBIA TEKCT 0e3 Kakux Obl TO HHU OBLIO
KOMMEHTAapWeB, aHaim3a. He packpblTa CTPyKTypa W TEOpPETHYECKas
cocraBisitonas TeMel. JlomymieHo Tpu wim 0ojee Tpex OMMOOK B CMBICIIOBOM

COJIep KaHNM PaCKpbIBaeMOM MTPOOIeMBbI, B 0(hOPMIICHUH PAOOTHI.

KpuTtepuu onieHku - MeTo cOCTaBJIeHUS HHTEJIEKT KapT

- 100-86 6annoB BBICTABISIETCS CTYACHTY, €CIM OH MPUHUMAET aKTUBHOE
y4acTHE B COCTaBJICHWM HWHTEIUIEKT KapThl, MOKAa3bIBa€T TIIIyOOKHWE 3HAHUS IO
3aJJaHHOM TMpo0JieMe, aKTUBHO BBIPAYKAET W OTCTaMBAE€T CBOE€ MHEHHE, O0Jajaet
BBICOKUMHU KOMMYHHUKATUBHBIMU CIIOCOOHOCTSIMH.

- 85-76 OaymioB BBICTABISETCA CTYNEHTY, €CIIM OH NMPUHUMAET y4yacTue B
COCTABJICHUHM MHTEJUICKT KapThl, HO HE MOKA3bIBACT TITyOOKHE 3HAHUS TI0 3aJaHHON
npoOJeMe, BhIpakaeT CBOE MHEHUE U TIBITACTCS €r0 apTyMEHTUPOBATh.

- 75-61 Gam1 BBICTABJISIET CTYJCHTY, €CJIM OH HE MPUHUMAET WU PUHIMAET
IIACCHBHOE y4YacTHE B COCTABICHHM WHTEIUIEKT KapThl. llokaspiBaeT cialbie

3HaHMUI 110 3aHaHHOﬁ HpO6J’I€MG, HE CITIOCOOeH BbIpa’KaTb CBOC MHCHHUC.



