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GyHKIIMOHATBFHOTO HAa3HA4YeHHWS » pa3pabotaH s cTyaeHToB 1 kypca mmo
Hanpasieanto 19.03.01 «buorexnomorus» mnpodwis noaroroBku «llumenas
onorexHoJorus» B cooTBeTcTBUE ¢ TpeboBanussmMu OC BO mno paHHOMY
HaIpaBJICHUIO.

HucnunnnHa «bHOTEeXHONIOTUST MPOIYKTOB (DYHKIIMOHATLHOTO Ha3HAUYCHUSI»
BXOJIUT B BAPUATUBHYIO YaCTh Y4€OHOTO TUTaHA, TUCITUTIIMHEI 110 BEIOODY.

OO6miass TPyJIOEMKOCTh OCBOCHMS JUCHUIUIMHBI cocTaBisgeT 144 wyaca.
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«CyIIecTBeHHBIC TMPU3HAKKH TPOAYKTOB  (YHKIMOHAJIBLHOTO  HA3HAYCHUS,
«OcobeHHOCTH  (YHKIMOHATBHBIX  WHTPEIUEHTOB  MHUIIEBBIX  MPOJIYKTOBY,
«MneHTuaHOCTh U panbcuuKaus MPOAYKTOB (PYHKITMOHATHHOTO HA3HAUCHUS».

Y4eOHO-MeTOAMYECKUI KOMIUICKC BKIIFOYAET B CeOs:

— pabouyto nporpamMmy y4eOHON AUCITUTIIIUHBI;
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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
«BHOTEeXHOJIOTUsl MPOAYKTOB (PYHKIMOHAJIBLHOT0 HA3HAYEHUS »

I[I/ICHI/IHJII/IHa «bunorexHonorus IIpOAYKTOB (b}’HKHI/IOHaJII)HOI‘O Ha3Ha4YCHMUA

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

OO6masi TPyAOEMKOCTb JUCIUIUIMHBI COCTaBJISIET 4 3a4eTHbIC €AUHUIIBI,
144 yaca. YueOHBIM IUJIAHOM TMPEIYyCMOTPEHBI JIEKIIMOHHbIE 3aHsTHs (44 yaca),
MpaKkTUYECKUE 3aHATH (22 yaca) U caMOCTOsITeNIbHAs paboTa ctyaeHTa (78 4acoB).
JucuuminHa peanusyercs Ha 4 Kypce B 8 cemecTpe.

HucnunnnHa «bHOTEXHONIOTUST MPOIYKTOB (DYHKIIMOHAIBHOTO Ha3HAUYCHMSI»
JIOTUYECKH U COJAEP)KATEJIIbHO CBsi3aHa C TaKUMH KypcaMud Kak XuMUs
OMOJIOTUYECKA aKTUBHBIX BemiecTB, OCHOBHBIC MPHUHIUIBI TEPEPAOOTKU CHIPHS,
[IumeBple W OHOJIOTMYECKM aKTUBHBIE 1n00aBKH, OCHOBBI OHOTEXHOJIOTHH,
buorexHomorus peiObl U1 MOPENPOIYKTOB, BUOTEXHOIOTHS MOJIOKA U MOJIOYHBIX
NpOAYKTOB, buOTeXHOJMOTHST Msica U MACHBIX MPOAYKTOB, bHOTEXHOIOTHA
MPOAYKTOB MUTAHUSI PACTUTEIILHOTO MPOUCXOXKICHUS, buopecypchl MNHUIIEBOTO
CBIPbSI.

Heabo u3ydeHUs AUCHUIUIMHBI SBJSICTCA YIIyOJE€HHE U pacUIupeHue
byHIAMEHTAIBHBIX U TPOQPECCUOHATBHBIX 3HAHUWA MarucTpa HEOOXOIUMBIX ISt
ITPOU3BOACTBEHHO-TEXHOJIIOTHYECKOM, IIPOEKTHOM M HCCIEA0BATEIIbCKOU
JEATEIIbBHOCTH B 00JIACTU TEXHOJIOTHUU (DYHKITMOHAJIBHBIX MPOTYKTOB MUTAHUS.

3agaum:

- pacHMpuTh W YriayOWTh 3HAHWS O HAYYHBIX OCHOBaX U IIpoIleccax
MPOU3BOJICTBA MPOAYKTOB MHUTAHUS, O TMPHUHIMIAX CO3JaHUSI HOBBIX PELENTYpP
(GYHKIIMOHATBHBIX MPOIYKTOB; 00 OCHOBHBIX XapaKTEPUCTUKAX COCTaBA U CBOWCTB

q)YHKI_II/IOHaJ'IBHBIX INPOAYKTOB IIMTaHUA, O COBPCMCHHLIX MECTOAAX KOHTPOJIA



TEXHOJIOTUYECKHX Olepalui, KadyecTBa ChIpbs, MOIy(})aOpUKaTOB M TOTOBOM
IPOJYKLHH;

- 3aKpEIUICHHE HABBIKOB O MPHUHIMIAX IMOCTPOECHUS CXEM TEXHOJIOTUYECKUX
MPOLIECCOB, TPEOOBAHMSX, MPEABSIBISIEMBIX K KauyeCTBY ChIpbS M MPOAYKIIUH,
IPOBEICHUH MAaTEpUaJbHBIX pAcyeTOB M BBIOOPE palMOHAIBHBIX YCIOBUUI
IIPOBEICHHS TEXHOJIOITMYECKUX Oleparuil.

JIist ycmemrHoro W3yudeHusl JUCHUILTUHBL «TexHonmorus (QyHKIIMOHATBHBIX
IPOAYKTOB MUTAHUS» ¥ 00yUYAIOUTUXCS JOJKHBI OBITH COOPMUPOBAHBI CIIECAYIOIINE
NpeaBapuTeJIbHbIC KOMIICTCHIIUH!

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

—  CIOCOOHOCTBIO BECTH HAy4YHYH JUCKYCCHIO, BIJIAJIEHUE HOPMaMHU
HAyYHOI'O CTUJISI COBPEMEHHOI'O PYCCKOTO SI3bIKA;

— CIHOCOOHOCTBIO aHalM3a M CHUCTEeMATHU3allMM Hay4YHO-TEXHUYECKOU
uHpOpMallMK, OTEYECTBEHHOIO M  3apyO€XHOro OmblTa [0  TEMaTHKe
UCCJIEI0BAHMS.

B pe3synabraTe uM3ydeHMs JaHHOW JUCHUIUIMHBI Y  OOyYaroluxcs

dbopMupyroTCS  clienyromue NpogecCHOHAJIbHbIE KOMIETeHIMH (DJIEMEHTHI

KOMIIETEHITUH):
Kox u ¢popmyupoBka dranbl GopMUPOBAHUS KOMIIETEHIIUU
KOMIIETECHIIUU

OIIK-7 CHOCOOHOCTD OCHOBHBIE TEHACHIUU pa3BuTUA
HAXOIUTb M OLCHHMBATH | o . HalpaBJICHUH B 00JIACTH  CO3JaHUS
HOBBIE TEXHOJIOTHYECKUE MPOIYKTOB THUTaHUS (YHKIIMOHAIHLHOTO
pelieHus, BHEJIPATH Ha3HAYCHMSI

pE3yIbTaThl OPUEHTUPOBATHCS B OCHOBHBIX
OMOTEXHOJIOTHYECKUX v HaIIpaBJICHUSAX TEXHUYECKOI'O Iporpecca
UCCIICOBAHNI Hu meet B 00JIaCTH  TEXHOJOTMU  IUIIEBOU
pa3paboTok TIPOLYKIIHH




HaBbIKaMH CO3JaHHA HOBBIX TEXHOJIOT UM

Bnaneer
1 IPOYKTOB IUTAHUS
IK-1 CIIOCOOHOCTHIO OCHOBHBIE TIOHSITUS U TEPMHUHBI B
OCYIIECTBIIATh 3 obsactu (yHKLIMOHAJIBHBIX u
y HaeT
TEXHOJIOTMYECKUH CIIelIMaIN3UPOBAHHbIX IPOIYKTOB
IpoLECC B COOTBETCTBUU UTaHUS
C pCTIaMCHTOM 1 OIIPENENATh apaMeTpsl
UCTIOTb30BATD VYMeeT | TeXHOJIOTUYECKOIo mporecca
TCXHUICCKHE  CPCLCTBA IIPOU3BOJCTBA MUILEBOM NPOLYKIUU
ATt U3MEpEHUs
OCHOBHBIX  MapaMCTpOB HAaBbIKAMH  NPUMEHEHHS  TEXHOJIOTHH
OMOTEXHOJIOTHYECKHX Brnageer | numeBbIX NPOAYKTOB (DYHKIIMOHAIBHOTO
IPOIIECCOB, CBOUCTB Ha3HAYEHUS Ha MPAKTUKE
CBIPbsI U IPOAYKLIUU
I1K-8 CII0COOHOCTBIO 3 OCHOBHbIE = UCTOYHMKHM HAaydyHOH H
HaeT .
paboTath C  HAy4HO- TEXHUYEeCKON UHPOpMaIUU
TCXHIUHCCKON UCIIOJIb30BaTh poccuiickuii
un(opmanuei, VYMeeT | MEXIyHapOIHbIH OIBIT B
HCHOTB30BATD 1pohecCuoHaIbHON AeATEIbHOCTH
POCCHUICKUI u
MCIKIYHAPOAHBIM OTIBIT B B HaBBIKAMHU paboThI C Hay4HO-
. nageer . .
npoGeccHOHANBHOM TeXHUUYECKON nHpopmaluen
NEeATEIbHOCTH
METOJbl, HCIOJIb3yeMble B IIpOIecce
pa3paboTKH u ONTUMU3AIUU
3HaeT
TEXHOJIOTHYECKUX MPOLIECCOB
T1K-9 BJIATICHHEM IPOU3BOJCTBA MUILEBOM MPOLYKLIUH
OCHOBHBIMU METOAaMH U OIpeNIeNIUTh OCHOBHBIE TEXHOJOIMYECKHUE
pUEMaMt  NMPOBEICHUA | IPOLECCHI, HO/IBEpraromuecs
MeeT
AKCTIEPUMEHTAIBHBIX BO3MOKHOCTH HKCTIEPUMEHTAIBHOTO
HCCIIEJOBAaHUN B CBOEU MOJICJIUPOBAHUS
MPpO(ECCHOHANBHOMH METOAAMHU DKCIEPUMEHTAIBHOTO
obnactu; MOJICTTUPOBAHUS u ONTHMH3AIHH
Brmageer | TeXHOIOTMUECKHX POIIECCOB
IPOW3BOJCTBA  THIIEBBIX  IMPOIYKTOB

(GYHKUIHMOHATIBHOTO U CTIELIMAIBHOTO




[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

st hbopMupoBaHUs BBINIEYKAa3aHHBIX KOMIIETCHIIMM B paMKax JUCIUTUIIMHBI
«buoTexHonoruss MNPOAYKTOB (DYHKIIMOHAIBHOTO Ha3HAYEHUS» MPUMEHSIOTCS
CIIEYIOIIME METO/Abl AKTUBHOIO/ MHTEPAKTUBHOIO OOydYeHUs: mpoOaeMHast
JEKUHsI, , WHTEJUIEKT KapThl, 3JIEMEHTHl HAYYHO-HCCIEIOBATEIbCKON padoThI,
Metonbl [T — mpuMeHeHHne KOMIOBIOTEpPOB s noctyna Kk MHTepHeT-pecypcawm,
UCIOJIb30BaHUE 00YYAIOIIUX MPOrPaMM C IIEJIbI0 PACIIUPEHUS HHPOPMAIIMOHHOTO
T0JIs, TIOBBIIIIEHUS] CKOPOCTU 00pabOTKU U mepeaaur MHGOpMaluK, 00eCeYeHHs
ynoOcTtBa  mpeoOpa3oBaHUs W CTPYKTypuUpOBaHUs  WHGOpMAIMHM  JJiA
TpaHchopMalK €€ B 3HaHUE (MCIOJIb3YIOTCS Ha 3aHIATHIX B (POpPME 3JIEKTPOHHBIX

Npe3eHTalui JeKUUn, 1 T.1.).

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

Jlekunonubie 3aHATUA (9 4.)

TEMATUYECKHWMH IIJIAH JEKIITUOHHBIX 3AHSATUN

Ne KoJ-Bo
HaumeHnoBanue TeMbl
n/n YacoB
1 | Muranwe u 3I0pPOBBE YETOBEKA 10 4.




1.1 | PaKTopsl, BIMAIOIME HA HW3MEHEHHE COCTOSHHSA 3J0POBbA 7.
HACEJICHUS

12 [TpobnemMbI COBPEMEHHOTO MTUTAHUS 24.

1.3 Teopuu nutaHus 24.

14 | Ocuossr ¢u3nonoruy NUIIeBapeHuss 1 0OMEHa BEIEeCTB 24

1.5 Buasl nuranus 24

2 dyHKIUOHATIBHBIE IHIIEBBIE IPOAYKTBI B COBPEMEHHOM | () y.
MUTaHUH

2.1 OyHKIMOHAIBHOE MUTAHUE: UCTOPHS PA3BUTUS 24.

2 9 | OyHKIMOHANBHOE IIMTAHHE M €ro MeCTO B CIPYKType 34
COBPEMEHHOTO MUTAHUS

23 | Hayunele OCHOBBI cO31aHMSI (YHKIMOHAJNBHBIX IIPOJYKTOB 3q.
MUTAHHS

24 1o 24,

CHOBHBIE KaTeropuu (PYHKIIMOHATBHBIX MHUIIEBHIX MTPOIYKTOB

3 OcHoBHBIE ~ TIpynmbl  (HU3HOJIOTMYECKM  (YHKIHMOHAIBHBIX | (4 y
MUIIEBBIX HHTPEIUEHTOB

3.1 | TpeboBanus, IPEABABIIIEMBIC K (U3HOTOTUYECKH 92 4q.
(YHKIIMOHAJIbHBIM IHUILIEBBIM UHIPEAUEHTAM

3.2 XapakTtepucTuka QyHKIMOHAIBHBIX CBOMCTB MUIIEBBIX BOJOKOH 24

33 | BuTamuMHBI ¥ aHTHOKCHIAHTBI KaK KOMIIOHEHTBI IPOJYKTOB 7 g
(YHKIIMOHAJILHOTO MUTAHUS

34 | o 24,

YHKIIMOHATIbHAS POJIb MUHEPATBHBIX 2JIEMEHTOB

3.5 | HenachlneHHbIe sKMpHBIE KMCIOTHI KAK KOMIIOHEHTHI IPOYKTOB 7 g
(YHKIIMOHAJILHOTO MUTAHUS

3.6 |IIpoOMOTHKHM KaK KOMIIOHEHTBHI NPOAYKTOB (YHKIIMOHAIBEHOIO 24q.
OUTaHMSI

3.7 |IIpeOHOTHKM Kak KOMIIOHEHTBI IPOJYKTOB (YHKIMOHAIBEHOIO 7 q
OUTaHUSI

4 OcHOBHBIE ~ Tpynmnbl M OCOOEHHOCTH  (YHKLMOHAJBHBIX | () g
MPOAYKTOB

41 |CocrosHue M  NEpPCHEKTHBBI  Pa3BUTHA  HPOU3BOJCTBA 3y
(GYHKIHOHATBHBIX XJIC000YIOUHBIX U3JIETUI

42 | CocTossHHE W  IEpPCIEKTUBBI  PA3BUTUS  IPOU3BOACTBA 7 q.
(YHKIIMOHATIBHBIX MOJIOYHBIX MPOTYKTOB

4.3 |CocrosHue M TEPCHEKTHBHI  Pa3BUTUS  IPOU3BOJCTB 7 g
(YHKIIMOHAJIBHBIX JKUPOBBIX MMPOIYKTOB

4.4 |CoctosHMe M  NEpPCHEKTHBBI  Pa3BUTHA  HPOU3BOJCTBA 3q
(YHKIIMOHATBHBIX 0€3aJIKOTOJIHHBIX HAMTUTKOB

UTOI'O: | 44 u.




Pasznea |. Ilutanue u 310poBbe yenoBeka (10 yac)
Tema 1. ®akrTopshl, BJIHAKIIAE HAa H3MEHEHHE COCTOSIHUSL 30POBbS
HaCeJICHUs
OcHoBHbIE (DaKTOPBI, BIUSIONIME HA COCTOSHUE 310pOBbA HaceneHus. [lepmas
rpynna GpakTopoB — 00pa3 JKM3HU COBPEMEHHOTO YEJIOBEKa: CTPECC, TUIOAMHAMUS,
OKUPEHUE, HapyIIEHUE CTPYKTYphl IHUTAHUS, AyTONATOT€HUs (CKIOHHOCTh K
BpEAHBIM IPHUBBIUKAM), JOOPOBOJbHAS XPOHHMUYECKas JenpuBanus cHa. Bropas
rpynna GakTopoB — COCTOSHUE OKPYXaloUIe cpebl: 3arpsi3HEHUE OKpYyKarolien
CpeIbl COJSIMH TSDKEIBIX METalIOB, BBIXJIOMHBIMU Ta3aMHU aBTOMOOMIIEH,
pPaZOAaKTUBHOE 3arpsi3HEHUE, BpPEAHBbIE BELIECTBA NUTHEBOM BOJbI, MHUILIEBBIX
IPOIYKTOB U T.JI.
Tema .2. [Ipo0s1eMbI COBPEMEHHOT0 MUTAHUA
CoBpeMeHHOE OTHOIIEHHE K NMUTaHui0. CylIeCTBEHHbIE U3MEHEHHSI B COCTABE W
CTpyKType nurtanus. IlocnencTBus HapylmeHHs] CTPYKTYpbl NMUTaHMs. [IpuHIUIIED
panMoOHaIbHOTO NMUTaHud. [IUIeBble MHIPEIUEHTHI C 3aIUTHBIMU (DYHKIIUSIMHU.
Tema 3. Teopuu nuTanus
KoHuenuust panumoHalbHOr0 MNHUTAaHMS. Teopus cOATaHCUPOBAHHOTO IUTAHUS.
Teopus  anexkBatHoro nuranus. KoHuenmuss  ONTUMAIBHOIO  MUTAHUS.
Bererapuanctso. Konuenmus OUTaHUS MPEKOB. Konuenmus
mudpepeHInpoBaHHOTO NMUTAaHMs (MO rpynnaM KpoBu). KoHuenuus pa3aenbHOro
NIUTaHUS. Konuenuus MaKpOOHOTUYECKOTO MIATaHUS. Konuenuus
(YHKIIMOHAJIBHOTO MUTAHUS.
Tema 4. OcHoBBI (PU3MOJIOTUH MUIIIEBAPEHNS U 00MEHA BellecTB
[InmeBapurensHas cucrema. llumeBapenne Bo pry. IluiieBapeHue B Kelyake.
[IumeBapenue B TOHKOM KulleyHHKE. lluiieBapeHre B TOJCTOM KHUIICYHHKE.
BcackiBanue nuiieBbix BeriecTB. OOMEH BeliecTB (METab0Iu3M).
Tema 5. Buanl nuranus
Tpanuunonunoe. Ilpodunakruueckoe. JleweOnoe. JleueOHO-TIpoduIakTHUECKOE.

Cnenmanu3upoBanHoe. yHkuuoHnansHoe. HeTpaauunoHHoe.



Pazgen II. DyHKOUMOHAJBbHBIC NHIIEBbIe MNMPOAYKTHI B COBPEMEHHOM
nutanuu (10 gac)
Tema 1. DyHKIIMOHAJIbHOE MMTAHWE: UCTOPUS PA3BUTHSA
OCHOBHBIE TOJOXEHHSI KOHLEMIUU (PYHKIIMOHAIBHOTO MUTAHUA. DTal Pa3BUTHUS
KOHIENINH (PYHKIIMOHAIBHOTO MUTAHUS B Pa3JIMYHbIX CTpaHaX.
Tema 2. ®DyHKIMOHAJbHOE NUTAHHE H €r0 MECTO B CTPYKTYpe COBPEMEHHOI0
NUTAHUS
[IpaBoBass  OCHOBa, peryaupymoomas pa3jIu4Hble  ACIEKThl  NPUMEHEHUS
(YHKIIMOHAJIBHBIX MPOAYKTOB MNHUTAaHUA. DYHKIMOHAIbHbIE TMPOAYKTH B
COM3MEHHOM ITATaHWUHU. COBOKYITHOCTB NOTPEOUTENBCKUX CBOMCTB
(YHKIIMOHAJIBHBIX MPOJTYKTOB.
Tema 3. Hayunbie 0CHOBBI CO31aHUS PYHKIHUOHAIbHBIX IPOAYKTOB MUTAHUA
MeTtononoruss  KOHCTPYUPOBaHUS  (PYHKUMOHAJIBHBIX MPOAYKTOB  IUTAHUSL.
@opMHUpOBaHUE CBOWCTB, OKa3bIBAIOIIMX BBIPAXEHHOE IIOJIE3HOE IEHUCTBUE Ha
3I0pOBbE 4YEJIOBEKA. TEXHOJIOrMYECKUMH Mpouecc (OpMUPOBAHUSL CBOMCTB
NUIIEBOIO MPOAYKTa. ANTOPUTM pPa3pabOTKH (PYHKUIHMOHAIBHBIX MPOIYKTOB
MUTaHUS.
Tema 4. OcHoBHBIE KaTeropun GyHKIMOHAJIBHBIX NMIIEBbIX NPOAYKTOB
Kareropust A: NpOOyKThI, COAEpX AaUMEe B HATUBHOM BHJI€ 3HAYUTEIbHBIC
KOJMYeCcTBa (PYHKUIMOHAIbHBIX HMHIpeAueHTOoB uinm ux rpymnm. Kareropust b:
IPOLYKTBI, B KOTOPBIX TE€XHOJIOTMYECKH MOHHMKEHO COJEPKAaHUE BPEIHOIO IS
3I0pOBbsI MHTPEAUEHTA WIX UX Tpynnsl. Kareropust B: mpoyKThl, 1ONOJIHATEIBHO
oOoraieHHble (QYHKIMOHAIBHBIMA HHIPEAUEHTAMH C TOMOIIBIO Pa3IUYHBIX

TCXHOJOTIMYCCKUX IIPUCMOB

Paznen IIl. OcHoBHble rpynnbl (pu3nHoJOrHYecKH (YHKIMOHAJIBHBIX
nueBbIX HHrpeaueHToB (14 yac)
Tema 1. TpedoBanus, npeabsBisgeMble K (pusnosornyecku

(l)yHKIII/IOHaJIbHLIM NMHUIIECBbIM HHI'PEAUECHTAM



TpeboBanus k ODIIN. PekomeHayemble ypOBHU MNOTPEOJICHUS THUIIEBBIX U
OMOJIOTUYECKU aKTUBHBIX BEIIECTB. AJIEKBaTHBIA ypOBeHb OTpeOIeHus. BepxHuuii
JIOIyCTUMBIN YPOBEHb MOTPEOJICHUS.

Tema 2. XapakTepucTuKa PyHKIHOHAJIBHBIX CBOWCTB NMUIEBbIX BOJOKOH
[Tumessie BonokHa. HopMmbl ¢u3monorndeckoil MOTPeOHOCTH B  MHILEBBIX
BoslokHax. CopepxaHue KJIETYATKM B THUIIEBBIX NpoaykTax. Kiaccubukarms
MUIIEBBIX BOJOKOH MO TMpu3HakaMm. DHU3MONOTHYECKUE AacleKThl MPUMEHEHUS
MUIIECBBIX BOJOKOH. TE€XHOJIOTUYECKHAE ACIEKThl TPUMEHEHHUS MUIIEBBIX BOJOKOH.
JIoCTOMHCTBA U HEAOCTATKU PA3JIMYHBIX UCTOYHUKOB IMUIIEBBIX BOJIOKOH.

Tema 3. BuraMuHBI M AQHTHOKCHAAHTHI KAK KOMIIOHEHTBHI MPOAYKTOB
(GyHKIHOHAJIBLHOTO MUTAHUS

BonopactBopumsbie Butamunbl (Butamun C, Butamun Bl - tuamun, Buramun B2
— pubodnasun, Butamun B6 — nupunokcun, Huanun, Butamun B12, ®onatsl,
[TanToTEeHOBas KucioTa, buotun). XXupopactsopumsie BuTamuubl (Butamun A, B3-
kapotuH, Butamun E, Butamun D, Buramun K). AHTHOKCHIaHTHI.

Tema 4. DyHKIIMOHAJIbHASA POJIb MUHEPAJIBHBIX 3JIEMEHTOB

Maxkpoanementsl (Kanbiuii, ®ochop, Maruuit, Kanuii, Hatpuii, Xiaopumisr).
Muxkpoanementsl (Keneso, I[unk, Won, Mesms, Mapranen, Cenen, Xpow,
Monubnen, @rop).

Tema S. HenacbllieHHbIE KUPHbIE KHUCJIOTHI KaK KOMIIOHEHTBbI NPOAYKTOB
(GYyHKIHOHAJILHOTO MATAHUS

HacepimienHble  KUpHBbIE KUCIOTBl. MOHOHEHACBILIEHHBIE JKUPHBIE KUCIIOTHI.
MOJMHEHACHIIIIEHHBIE  JKUpHBIE KUCIOTh. Omera-6 u  Owmera3d ITHXK.
®uznonornueckue acnektsl npumeHeHns [THXKK. TexHonmornueckme acmnekTbl
oboramienus npoaykros [THXKK.

Tema 6. IIpoOMOTMKM KaK KOMIIOHEHTHI HNPOAYKTOB (YyHKUHMOHAJIBHOIO
NUTAHUA

Kareropun npobuotukos. TpeboBanus k nmpodbrotrkam. TpeboBaHUsS K IITaMMaM
Oaktepuit g npoOMoTHKOB. DusnogorMYecKre  acleKThl MPUMEHEHUS

MPOOHMOTUKOB. TeXHONOTHYECKHE aCTIEKThl TPUMEHEHHS TPOOUOTHUKOB.



Tema 7. IlpeOMOTHKH KAaK KOMIIOHEHTbI MPOAYKTOB (PYHKIHOHAJIHLHOIO
NUTAHUS

CpaBHUTENbHAA XapaKTEpPUCTHKAa MpPO- H NpeOMOTHKOB. TpeboBaHHS K
npebuotukam. OcHOBHBIE BUABI OupuI0TeHHBIX (hakTOpoB. CrocoObI MOMTyYeHUS
npeOnoTUKoB.  DU3MONOTMYECKHE  ACHEKThl  MPUMEHEHHH  MPEOHOTHKOB.
TexHomornyeckrue acmeKkThl MPUMEHEHHUS MPEOUOTHKOB. DPYKTOOIUTOCAXAPUIBI
(FOS).  TpancramakroswnupoBanusie  onurocaxapuiasl  (TOS).  Coesbiid

omurocaxapua (SOE). JlakTyso3a.

Paznen |IV. OcHoBHble rpynnbl W 0CO0EHHOCTH (YHKIHMOHAJIbHBIX
npoaykros (10 gac)
Tema 1. CocrosiHme HW  NepPCHeKTHBbI  Pa3BUTHA  NPOU3BOJACTBA
(PYyHKIHMOHAJIBHBIX XJI€000YI0UYHbIX U3/1eTUI
Xned6 u  xje0o0yjouHble M3AEAUS Il [UTAHUS  JIIOJEH, HMMEIOIIHNX
IPEIPACIIONOKEHHOCTh K TEM WIM WHBIM OOJIe3HAM, AJIS JIML, NPOKUBAIOIIUX B
HKOJIOTMYECKM HEOJIaronojdyyHbIX paloHaX CTpaHbl, I pPabOUYMX TSKEIBIX
npodecchu, IeTeH TOIIKOILHOTO BO3pacTa M MOXKHIIBIX JTFOJCH.
Tema 2. CocrosiHMe ¥  INEepPCHEKTUBBI  Pa3sBUTHS  NPOU3BOACTBA
(pYyHKIMOHAJIBHBIX MOJIOYHBIX IPOAYKTOB
[lepBas rpyrmmna — MOJOYHBIE MPOAYKTHI, 00JIaa0NIMe TPOONOTHIECKUMU U /WU
npeduoTuyeckuMu cBoiictBamu. Bropas rpynna — BAJ] k nuie. TpeTss rpymnmna —
OPOAYKTHI JIe4eOHOr0, MPO(UIAKTUIECKOrO, IE€TCKOr0 M T'e€pOJIUETUUYECKOTO, IS
YYaCTHUKOB 00pa3oBaTelbHOTO Mpollecca, Mg crnopra U (QuTHeca, MAJis
JETEPMUHUPOBAHHBIX TPYIIN MOTPeOUTENEH.
Tema 3. CocrosiHMe ¥  NEpPCHEKTUBBI  Pa3BUTHS  MPOM3BOJCTB
(pYHKIMOHAJBHBIX )KMPOBBIX MPOIYKTOB
[IepBas rpyrmma — OpoOayKThl, U3HAYAIBHO COJEPKALIIME 3HAUUTEIBHOE KOJIMYECTBO
onHoro win Heckoibkux OIIN. Bropas rpynma — OpOAyKThl. M3 KOTOPBIX
UCKIIIOUYEHBl BEILECTBA, BpEIHBIE HJisi 3J0pPOBbS W/UIU MPENSTCTBYIOLIME

MIPOSIBJICHHUIO €r0 (PYHKITMOHAIBHOCTU. TpeThs Tpymma — NpOAYKThI, B KOTOPBIX B



pe3ynbTaTe TeX WIM WHBIX MOJIU(UKAIUMN YCWIEHO NIEWCTBHE BXOIAIIMX B HHUX
®I1U. YeTtBepTas rpynmna — npoayKThl, oooramieHHabie OITN.

Tema 4. CocrosiHMe ¥  TNEePCHEKTUBBI  Pa3sBUTHS  NPOU3BOACTBA
(PyHKIMOHAJIBHBIX 0€32JIKOr0J1bHbIX HAMUTKOB

[lepBoe HampaBieHHE — CO3JaHUE HAMUTKOB, BOCTIOJHSIIOMMX ACHUITUAT
ACCEHIMAIIBHBIX MUIIEBBIX BEHIECTB. BTOpOE HampaBleHUE — CO3/IaHUE HAMMUTKOB,
BOCIIOJIHSIONIMX SHEPreTUYeCKHe 3aTpaTbl W MOBBIMAIIMIMX (UIUYECKYI0 U
YMCTBEHHYIO PabOTOCIOCOOHOCTh. TpeThe HampaBlieHHE — CO3[aHHE HAIHUTKOB
Ui TpoQUIAKTHUKKM ~ COMATHYEeCKUWX  3a0osieBaHMil  dyenmoBeka. YerBeptoe
HAaIPABJICHUE — CO3/IAHUE HAIIMTKOB, IPEAYIIPEKAAIOUINX HETATUBHOE BIIMSIHUE HA
3JI0POBbE YEJIOBEKA arpeCCUBHBIX (DaKTOPOB CPEIIbI.

Il. CTPYKTYPA U COAEPXKAHUE MPAKTUYECKOH YACTHU KYPCA

IpakTnyeckue 3anaTus (22 yac.)

TEMATHUYECKHWM IJIAH IPAKTUYECKUX 3AHATUI

No KoJ-Bo
HaumMmeHoBaHMe TEMBI
n/n YacoB

TexHonorus  MPOW3BOJCTBA  MPOAYKTOB,  OOOTAIICHHBIX

1 | IEKTMHOM M IHIIEBBIMU BOJIOKHAMH. OnpeleseHue BIHSHUA 44
TEXHOJIOTMYECKUX  MapamMeTpoB HAa  Ka4eCTBO  T'OTOBOM
MPOJYKIIUU

TexHomoruss MPOM3BOJACTBA  MPOJYKTOB, OOOTAlIEHHBIX  D-
2 KapoOTHHOB. BimsiHMEe peXUMOB TepMHUYECKOH OOpabOTKM Ha
cojiepykaHue D- KapOTHHOB B TOTOBOM MPOJIYKTE

44,

TexHonorusi NpPOU3BOACTBA MPOAYKTOB, oOOOrameHHelx L -
3 acKkopOMHOBOM KucioTor. Onpenenenue maccoBod nomu BAB B 4 4.
IIPOLIECCE N3TOTOBJIECHUS MPOAYKTA

TexHonorus nPOAYKTOB C J00aBKaMM U3 THIAPOOHMOHTOB

4 PACTUTEIHPHOTO TIPOMCXOXKIEHUS B COCTaBe XJIe00OYIOUHBIX 24
U3eTUN
TexHomorusa MPOU3BOJCTBA MIPOAYKTOB, 00O0TaIeHHBIX A
q,

5 MUHEpPaJIbHBIMU BellecTBaMu. OIMpeesieHue MacCOBOM J0JIH
MUHEPATIBHBIX BEIIECTB B MOJIOYHBIX NPOIYKTAX

6 | Texnonmorus  mPOM3BOACTBA MOJIOYHBIX  TPOJYKTOB, 44
o0oranieHHbIX (PYKTOBO-STOIHBIMU JOOaBKaMU




HUTOI'O: 22 vy,

3ansatue 1. TexHosorusi NMpPoOM3BOACTBA NPOAYKTOB, 000TralleHHbIX
NeKTMHOM ¥  NHIIEeBbIMH  BoJOKHamu.  Omnpenenenne  BIHAHMA
TEeXHOJOTHYECKHX MapaMeTPOB HA Ka4eCTBO roToBo# npoaykuuu (4 vac)

Llenp  pa®OTBI:  O3HAKOMUTBCS  CO  CBOWCTBAMM  OHMOIOJIMMEPOB
PACTUTENBHOTO CHIPhS, BIMSHUEM TEXHOJOTUYECKOW TMepepabOoTKM Ha UX
conepkadue u GopMy B TOTOBOM MPOAYKTE.

B pesynbTaTe npoBeieHrs NPAKTUYECKOW PaOdO0ThI CTYJEHT J0KEH:

3HaTh: O POJM YIJIEBOAOPOAHBIX OMOMOIMMEPOB B NMUTAHUHU YEIOBEKa, UX
CoJlep)KaHUE B IUIOAOBOM ChIpb€ M NPOAYKTaX €ro nepepadOTKH, BIUSHUE

TCXHOJIOI'H ITPOU3BOACTBA HA U3MCHCHHUC CBOMCTB IIEKTUHOBBIX BCIICCTB.

3ansaTne 2. TexHosorusi MPOM3BOACTBA NMPOAYKTOB, 00OTallleHHbIX D-
KapoTHHOB. BimnsiHne peXMMOB TepMHYecKoW 00paGOTKM Ha coaep:kanue b-
KApPOTHUHOB B rOTOBOM NPOAyKTe (4 yac)

[lenb paOOThI: 03HAKOMUTHCSI CO CBOMCTBAMU KAPOTHHOUJIOB PACTUTEIHLHOTO
CBIPbS, BIMSHUEM TEXHOJIOTMYECKOM 00pabOTKM Ha WX COJIEp)KaHHUE B TOTOBOM
MPOIYKTE.

B pesynbraTe mnpoBeneHHs TPAKTUYECKON pPaOOThI CTYACHT JOJHKEH:
3HaTh: O POJU KAPOTHHOUJOB B OOMEHE BEIIECTB, UX COJIEPKAHUE B CHIPHE
PaCTUTENILHOTO TMPOUCXOXKACHUST W TMPOAYKTaX €€ MepepadOTKH, BIUSHUE
TE€XHOJIOTUU IPOU3BOJICTBA Ha MacCOBYIO JIOJIEO KapOTHHA.
YMeTh: omnpenensTh MacCOBYIO JIONK0 KapoTHHAa B MPOJAYKTax MepepadoTKu

PACTUTCIIbHOTI'O ChIPBA U CIICKTPA KAPOTHHONAOB B HCIIOJIPHBIX PaCTBOPUTCIIAX.

3ansaTue 3. TexHoJiorusi MPpou3BOJACTBA NMPOAYKTOB, 000OrameHHbIx L -
ackopOuHoBoil kucaoToi. Omnpenenenue maccoBoid noau BAB B mpomecce

M3roTOBJIEHMS MPOAYKTA (4 yac)



Llenp paboThI: 0O3HAKOMUTHLCS CO CBOMCTBaMHU ()EHOJIbHBIX COeAMHEHUH U L-
aCKOpOMHOBOM  KUCJIOTHI ~ (PPYKTOBOTO M  SIFTOJHOTO  CHIPbS,  BJIUSHUEM
TEXHOJOTHYECKON 00pabOTKH Ha UX CO/AECPKAHHE B TOTOBOM MPOIYKTE.

B pesynabTaTe mnpoBeneHHUs] NPAKTUYECKON padOThl CTYACHT JOJDKEH:
3HaTh: 0 poiiv (DEHOIBHBIX COCAMHEHWH M L-acKOpOMHOBOW KHCIOTHI B OOMEHE
BEILECTB, UX COAECPXKAHUU B IUIOJJOBOM CBhIpb€ M NPOAYKTaxX €€ MNepepadoTKH,
BJIUSIHUU TEXHOJIOTMH ITPOU3BOJICTBA HA MAaCCOBYIO JIOJIO (DEHOJBHBIX COSAMHEHUN
u L-ackopOMHOBO KHCIIOTHI.

YMeTh: ompenensTb MacCOBYIO JOJI0 (EHOJBHBIX COEAMHEHMA U L-

aCKOp6PIHOBOI>'I KHUCJIOTBI B ITPOAYKTAX Hepepa6OTKI/I PaCTUTCIIBHOI'O CBIPbA.

3ansaTue 4. TexHo/IorMsl NMPOAYKTOB ¢ J00aBKAMHU M3 THIPOOMOHTOB
PACTUTEJILHOI0 IPOUCXOKACHUS B COCTaBe XJ1e000YJI0YHBIX u3Ae/uil (2 yac)

Llenv pabomul: O3HAKOMUTBCA CO CBOMCTBAMHU MPOIYKTOB NEPEPadOTKU
OyphIX, KpacHbIX M 3€JICHBIX BOJOPOCIIEH, MPOBECTH aHAIN3 BO3MOXKHOCTH UX
WCITOJIb30BAHUS B TEXHOJIOTUH XJ1€000YJIOUHBIX U3/1EIUN.

B pesynbTaTe npoBeneHus NpakTUUeCcKod padOThl CTYACHT JOJDKEH:

3HaTh: O POJIM MUILIEBBIX BOJOKOH U COEAMHEHUHN HOAA..

YMeTh: onpeaensTh MacCOBYIO JIOJIIO MUIIEBBIX BOJOKOH U KOJUYECTBEHHOE
coJiep>kaHue Ho/a B MPOAYKTaxX MepepabOTKH MOPCKUX BOJIOPOCICH U B MUIIEBHIX

MPOAYKTaxX Ha MpUMepe XJIe000YTOUHBIX U3ACIIHM. .

3ansatue 5. TexHosormsi NMPOM3BOACTBA MPOAYKTOB, 000TrameHHbIX
MHHepaAJIbLHBIMH BellecTBamu. OnpeaeneHue MacCOBOM 10/ MHHEPAJbHBIX
BelIeCTB B MOJIOYHBIX MPOAYKTAaXx (4 4ac)

[lenb pabOTHI: 0O3HAKOMUTBHCS C POJII0 MUHEPATbHBIX BEILIECTB B MUTAHUU
JTIOAEH.
B pesynbTaTe npoBeneHus MpakTUuecKon paboThl CTYACHT TOJDKEH:

3HaTh: pOJIb KaJIbIUSI, MarHUsl, jkKejie3a B OOMEHE BEIIECTB, BO3MOXKHOCTh

MMpOU3BOACTBA HIPOAYKTOB C IMOBBINICHHBIM COJCPKAHNECM MHUHCPAJIbHBIX BCIICCTB.



YMeTh: OIIpCACIIATE MAaCCOBYIO JOJIO KaJdblWA, MAardu:id, XE€JjIC3a B IIMIICBbLIX

MPOTYKTaX.

3anaTue 6. TexHoJyiorMs MNPOM3BOACTBA MOJIOYHBIX IPOAYKTOB,
o0orameHHbIX GPYKTOBO-ITOAHBIMHU J00aBKkaMu (4 1ac)

lenr  paboOThI: O03HAKOMUTHCS C  POJBIO  MOJIOYHBIX  MPOIYKTOB,
00OralnieHHbIX MJI0JOBO-ATOJHBIMU JOOABKAMHU B MUTAHUH YEJIOBEKA.

B pesynbraTe mnpoBeACHHUS MPAKTUYECKOW pabOThl CTYIEHT JOJDKEH:
3HaTh: TEXHOJOTHIO MPOU3BOJACTBA MOJOYHBIX HPOAYKTOB, OOOTallleHHBIX
(GpPYKTOBO-ATOIHBIMU JJOOABKAMHU.

YMeTh: ONpenensiTb MacCOBYIO JIOJI0 OCHOBHBIX IIOKAa3aTelied KadecTBa

MOJIOYHBIX IIPOAYKTOB, O6OF31HGHHI>IX (I)pYKTOBO-HFOI[HBIMI/I I[0621BK21MI/I.

I1l.  YYEBHO-METONYECKOE OBECIHEYEHHE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

VY4ebHo-MeToAueCcKoe oOecrieueHue CaMOCTOSITEJIbHON paboTHI
oOyJarommxcs Mo TUCHUIUIMHE «BbHoTeXHOMOTHS MPOAYKTOB (DYHKIIMOHAIBHOTO
Ha3HaueHUs» npenacrasiieHo B [Ipunoxenun 1 u BkiIrovyaeT B ceOs:

- TUIaH-TpauK BBIIOJHEHUS CaMOCTOSATEIbHONW pabOThl MO JUCIMIUIMHE, B
TOM YHCJI€ TPUMEPHBIE HOPMBI BpEMEHH Ha BBITTOJIHEHUE TI0 KXKIOMY 33IaHHIO;

- XapaKTepUCTUKa 3aJ@aHui JJIi CaMOCTOSITENIbHOM paboThl CTYAEHTOB U
METOMYECKNE PEKOMEHIALINHY IO UX BBIIOJIHEHUIO;

- TpeOoBaHUS K TPEACTAaBICHHIO ©  OGOPMIICHHIO  PE3yIbTaTOB
CaMOCTOSATEILHOM pabOTHI;

- KpUTEPUH OIICHKU BBITIOJIHEHUSI CAMOCTOSTEIbHON paboThI.

IV. KOHTPOJIb JOCTUXEHUS IEJENA KYPCA

Ne | KoHnTpomupyemslie Konpb! u Tamnst OneHouHbIE CpeACTBa

pazzensl (bopmupoBaHus TEKYIIUHA | IPOMEXYTOYHAs
1/ JUCITUTLTUHBI KOMIIETCHITU I KOHTPOJIb aTTecTalus




Paznen 1. IIutanue u
3J10pPOBbE YEIIOBEKA

OIIK-
I1IK-1
[1K-8
I1K-9

16

3Haer OCHOBHBIC
TeHJCHLUH pasBUTHS
HarnpasJeHUuil B 00jacTH
CO3JJaHuUs MPOJTYKTOB
MTUTaHUA
(YHKIIOHAIBHOTO
Ha3HA4YeHUs; OCHOBHBIC

MOHSATHS W TEPMHHBI B
obmacTu

(YHKIIMOHATBHBIX "
CTIEIHATN3UPOBAHHBIX
MIPOYKTOB MUTaHWS;
0azoBbIe napameTpsbl
TEXHOJIOTHUECKOTO
mporecca MPOHU3BOJCTBA
MUIIEBOM  MPOAYKLUH;
MIPUKJIaIHbIE
IIPOrpaMMEl,
UCTIONIB3yEMbIe B
npouecce pa3pabOTKH |
ONITHUMU3AINHI
TEXHOJIOTHYECKUX
TIPOLIECCOB

TIPOU3BOJICTBA TIHIICBOI
MIPOYKITUH

YMeeT OpUEeHTUPOBATHCS
B OCHOBHBIX
HaIpaBJICHUAX
TEXHUYECKOTO Mporpecca
B 00JIaCTH TEXHOJIOTUH
MUIIEBON NPOAYKLINH;
ONpEAeIsATh HapaMeTpbl
TEXHOJOTTYECKOTO
rpoliecca IMPOU3BOJICTBA
NUIIEBOM  MPOAYKLHUU;
ONpeAessTh
HEOOXOAMMBIE
TEXHOJIOTHYECKHE
PEXUMBI B COOTBETCTBUH
C BHJAMH  IIMIIEBOM
npoaykiun; OnpeaennTh
OCHOBHbBIE
TEXHOJOTHYECKHE
MIPOLIECCHI,
Mo/IBeprarormecs
BO3MOKHOCTH
MaTeMaTHYECKOTO
MOJEJIUPOBAHUS

Bnaneer HaBBIKAMU
CcO3/IaHus HOBBIX
TEXHOJIOTUH 17§
MPOJYKTOB MMUTaHWUS,
HaBbIKAMU TPUMEHEHHUS

TEXHOJIOTHH  MHUIIEBBIX
MIPOIYKTOB
(YHKIIMOHAIBHOTO
HA3HAYEHUS Ha
MIPAKTHKE; HaBbIKaMH1
KOPPEKIHH
TEXHOJIOTHUECKOTO

mpoluecca MpOU3BOJACTBA
MIPOAYKTOB
(YHKIIMOHAIBHOTO

YO-1 —
cobeceqoBaH
ne,

YO-2 -
KOJIJIOKBUYM,
I1P-4 -
pedepar

DK3aMeH




Pasnen II.
QyHKIMOHAIbHBIE
MUILIEBBIE MPOIYKTHI
B COBPEMEHHOM
MMATaHUH

Ha3HA4YCHUS; METOAAMHU
MaTeMaTH4ecKoro
MOJIEITMPOBAHHUS u
ONITUMU3ALNU
TEXHOJIOTHYECKUX
IIPOLIECCOB
MIPOM3BOJICTBA MHUIIEBBIX
MIPOYKTOB
(YHKIMOHAIBHOTO u
CIIEIIHATBHOTO
OIIK- | 3naer ocHosHele | YO-1 — | Ox3ameH
7 TCHACHINN pasBUTHA | coOeceq0BaH
HaTpaBJICHUH B 001acTH ue,
ITK-1 | cosmanus TPOJIYKTOB | /()2 .
[IK-8 | mranud KOJUIOKBUYM,
(YHKIIMOHAIBHOTO
TK-9 Ha3HA4YeHUs; OCHOBHBIC IIP-4 )
I1K- MOHSTHS W TEPMHHBI B pedepar
16 obnacTtu
(YHKIIMOHAIBHBIX u
CTIEIHATN3UPOBAHHBIX
MIPOTyKTOB MUTaHWS;
6azoBble apaMeTpsl
TEXHOJIOTHYECKOTO
mpornecca MpPOHU3BOJICTBA
MUIIEBON MPOLYKIUY;
MIPUKJIHbIE
MIPOrpaMMBl,
UCTIOJIb3yeMble B
npouiecce pa3paboTKu U
OINITUMU3ALINH
TEXHOJIOTHYECKUX
TIPOLIECCOB

MIPOU3BOJICTBA IHIICBOI
MPOAYKIIUHI

YMeeT OpHeHTHPOBATHCS
B OCHOBHBIX
HaTIpaBJICHUSIX
TEXHUYECKOTO Mporpecca
B 00JaCTH TEXHOJIOTUU
MUIIEBOM NPONYKLINH;
OTIpE/IeNIATh TapaMeTphl
TEXHOJIOTHYECKOTO
nporecca MPOU3BOJICTBA
MMUIIEBOH  MPOAYKIUH;
OTIPENIeNATh
HEOOXOAMMBIE
TEXHOJIOTHYECKHE
PeXHUMBI B COOTBETCTBUU
C BHJaMH  IIHIIEBOI
npoaykiun; OnpenenuThb
OCHOBHBIE
TEXHOJIOTHYECKHE
TIPOIIECCHI,

IO/ IBEPTarOIIHeCs
BO3MOKHOCTH
MaTeMaTHYECKOro
MOJEJIUPOBAHUS

Baneer HaBBIKAMU
CO3JIaHHUs HOBBIX
TEXHOJIOT UK u
MIPOJYKTOB IMUTaHUS;
HaBbIKAMH TPUMEHEHUS




Pasnen III.
OcHOBHBIE  TpyNIIBI
(hbU3MOTIOTHUYECKHT

(G YHKIIMOHATIBHBIX
MTUIIEBBIX
WHTPEIMEHTOB

TEXHOJOTHUH  NHILEBBIX
IIPOJIyKTOB
(YHKIIMOHAIBHOTO
Ha3HAYCHUS Ha
MIPaKTHKE; HaBbIKaMHU
KOPPEKLUH
TEXHOJIOTHYECKOTO
mporecca MPOHU3BOJICTBA
MIPOYKTOB
(YHKIMOHAIBHOTO
Ha3HA4YCHUS, METOAAMHU
MaTeMaTHIeCcKOTro
MOJIEITMPOBAHHMS u
ONITUMU3ALNT
TEXHOJIOTHYECKUX
IIPOLIECCOB
MIPOM3BOJICTBA MHUILIEBBIX
MIPOJIyKTOB
(YHKIIMOHAIBHOTO u
CIICIIHATBHOTO
TIK-1 | 3naer ocHOBHBIE | YO-1 — | Dx3ameH
HK‘3 TEHACHLINU . pa3BUTHA CO6CC€I[OBaH
HaIpaBIcHUN B O0JNACTH | ye
ITK-5 | cosmanus MPOJYKTOB Yé—Z -
K- TIATaHuA KOJUIOKBUYM,
(YHKIIOHAIBHOTO
21 HAa3HAYEHHUs, OCHOBHBIE [1P-4 )
pedepar

IIOHATUA U TepMI/IHI)I B
obJacTu

(YHKIIMOHATBHBIX u
CHEeLHAIN3UPOBAHHBIX
MIPOAYKTOB MTUTaHAUS;
0a30BEIC mapamMeTpsl
TEXHOJIOTHYECKOTO
mporecca IMPOU3BOJICTBA
MMUIIEBOH  MPOAYKIUH;
MIPUKIIATHBIC
HPOTPaMMBI,
UCTIOJIB3YEeMbIe B
nporecce pa3paboTKu U
ONITUMH3ALHNU
TEXHOJIOTHYECKUX
TIPOIIECCOB

MIPOU3BOJICTBA IHIICBOI
MPOAYKIIUHI

YMeeT OpUeHTUPOBATHCS
B OCHOBHBIX
HaIlpaBJICHUAX
TEXHUYECKOI0 Iporpecca
B 00JIaCTH TEXHOJIOTHH
MUIIEBON MPONYKIIWH;
ONpENIENsATh apaMeTphl
TEXHOJIOTUYECKOTO
npoiecca MNPOU3BOJICTBA
MUIIEBON MPONYKIIWH;
ONPENENATh
HEOOXOJUMEIE
TEXHOJIOTHUYECKHE
PEXUMBI B COOTBETCTBUU
C BHJaMH  IHIIEBOI
npoaykuuu; OnpenenuTs
OCHOBHBIE
TEXHOJIOTHYECKHE




MIPOLIECCHI,

TI0/IBEPTarOIHecs
BO3MOXKHOCTH
MaTeMaTH4eCcKOro
MOJCTHPOBAHHSI
Bnaneer HaBBIKaMH
CO3JJaHuUs HOBBIX
TEXHOJIOIUi1 u
HPOJIYKTOB NHUTAHUS,
HaBBIKAMH IIPUMEHEHHS
TEXHOJIOTUIl  NHUIIEeBBIX
HPOJYKTOB
(YHKIMOHAIBHOTO
Ha3HaYCHUS Ha
MPaKTHKE; HaBBIKaMH
KOPPEKIUH
TEXHOJIOTHYECKOTO
mpolecca IpOU3BOACTBA
MPOJYKTOB
(YHKIIMOHAIBHOTO
Ha3HAYCHUS; METONaMHM
MaTeMaTH4ECKOro
MOZEIUPOBAHUS u
ONTHUMHU3ALUH
TEXHOJIOTHYECKUX
HpOLECCOB
MPOU3BOJICTBA MHIIEBBIX
MPOJYKTOB
(YHKIIOHAIBHOTO u
CIIEIHATBHOTO
OIIK- | 3naer ocHoBHBIE | YO-1 — | Ok3ameH
7 TCHACHIIUH pa3BUTH | cobeceqoBaH
HanpapJIeHUH B 00JMACTH | e
ITK-1 | cospanus HPOIYKTOB Y{)—Z .
IK-8 E)I;I/zz(ILI/II/IﬂOHaHBHOFO KOJLIOKBIYM,
TK-9 Ha3HAYCHUs; OCHOBHEIC 1IP-4 )
IIK- HOHSITHS M TEPMHHBI B pedepar
16 obnactu
(YHKIIMOHATBHBIX u
CIeHaIU3UPOBAHHBIX
IPOTYKTOB UTAHUS,
6a30BbIe napameTpsl
Pasnen V. TEXHOJIOTHYECKOTO
nporecca MPOU3BOACTBA
OcHOBHBIE TPYMIIBI U IMIICBOR  TIPOJYKIMH:
0COOEHHOCTH PINIIEN IS
(GYHKIIMOHATBHBIX TIpOrpamMMmei,
HCIIONB3yeMbIe B
NPOYKTOB nporecce paspaboTKu U
ONITUMHU3AIIHH
TEXHOJIOTHYECKHX
HPOLIECCOB

TPOU3BOJICTBA THIIIEBOM
TPOAYKIUU

YMeeT OpUEeHTUPOBATHCS
B OCHOBHBIX
HaTpaBJIEHUSIX
TEXHUYECKOT0 Iporpecca
B 00JacTH TEXHOJIOTHH
MUILEBOM  MPOAYKILUH;
OMNpEeNeNATh, MapaMeTpsl
TEXHOJIOTHYECKOTO




mpomnecca MPOHU3BOJCTBA
MUIIEBOM  NPOSYKLMH;
OIIPEAEIATh
HE00XOAHUMBIE
TEXHOJIOTHYECKHE
PEKUMBI B COOTBETCTBUH
C BWJAaMH  THIIEBOU
npoxyknum; OnpenenuTsb
OCHOBHBIE
TEXHOJIOTUYECKHE
TIPOIIECCHI,
TIOJIBEPTAFOIIHECS
BO3MOXKHOCTH
MaTeMaTH4ecKoro
MOJICITMPOBAHHUS
Bnaneer HaBbIKaMHU
CO3JJaHus HOBBIX
TEXHOJIOTUi u
MIPOIyKTOB MTUTAHUS;
HaBBIKAMH TPUMEHEHUS
TEXHOJIOTHH  NHIIEBBIX
MIPOTyKTOB
(YHKIIMOHAIBHOTO
Ha3HAYCHUS Ha
TIPaKTHKE; HaBbIKaMHA
KOppEKLUH
TEXHOJIOTHYECKOTO
nporecca MPOU3BOJICTBA
MIPOJIyKTOB
(YHKIIOHAIBHOTO
Ha3HA4YCHUs; MeETOAaMHU
MaTeMaTHIecKoro
MOJIETTMPOBAHHUS u
ONITUMU3AINT
TEXHOJIOTHYECKUX
TIPOLIECCOB
MIPOM3BO/ICTBA THIIEBBIX
HPOJYKTOB
(bYHKIOHAIBHOTO U
CIELHATBHOIO

TuroBbIe KOHTPOJIBHBIE 3a1aHUS, METOANYECKUE MATEPUAIIBI, ONPEIEIIAIONINE
MpoLeTypbl OIICHUBAHWSA 3HAHWW, YMEHUHW W HABBIKOB M (WJM) OMbITa
NeATEIbHOCTH, a TaKXe KPUTEpUM U TOKa3aTesld, HEeoOXOIWMbIE IJii OLEHKU
3HAHWM, YyMEHUH, HAaBBIKOB U XapaKTepU3YIOIIHE dTambl (OPMUPOBAHUS
KOMIIETEHLIM B TIPOLIECCE  OCBOCHHUS  OOpa3oBaTENbHOW  MPOrPaMMBbI,

npeacrasieHsl B [Ipunoxenun 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTEparypa



(anexmponmvie u neyammbvie u30amUs1)

1. Benenmanckuii, A.C. TeXHOIOTHS POU3BOACTBA (GYHKIIMOHAIBHBIX TIPOIYKTOB
nuTaHus  [ONEeKTpOHHBIM pecypc] :  yudeOHo-meroamueckoe rmocobue /  A.C.
Beneunanckuit, O.FO. Mummna. — 3aekTpoH. aaH. — Bonrorpan : Boarorpaackuii

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

JKpaHa.

2. 3axapoBa, JI.LA. TexHOIOTMS  MOJOKA ¥  MOJIOYHBIX  IPOIYKTOB.
(yHKIMOHANIBHBIE TPOAYKTHl [DJIEKTpOHHBIA pecypc] : yueOHoe mocobue / JLA.
3axapona, M.A. MazeeBa. — DnektpoH. 1aH. — Kemeposo : KemI['V, 2014, — 107 c. —

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

3. 3unoBbeBa, M.E. TexHOMOrus MNPOAYKTOB (YHKIMOHAJIBHOTO ITHTAHUS
[OnexTpoHHblii pecypc] : ydebHoe mocodue / M.E. 3unoBbeBa, K.JI. Ilnaiimep. —
OnexktpoH. gaH. — Kazanp : KHUTY, 2016. — 176 c¢. — Pexum pgocrtyna:
https://e.lanbook.com/book/102032 . — 3ar1. ¢ 3kpaHa.

4. Humosa, JLII. ToBapoBeAeHHWE W OKCIEPTH3a IHINEBBIX IPOIYKTOB
(GYHKIIMOHANILHOTO Ha3HaueHUsi [DJeKTpOHHBIM pecypc] : ydebnoe mocobume / JLIIL
Hunoga, T.B. [Tununenko, A.A. BeiToBTOB. — DnekTpoH. nan. — Cankt-IlerepOypr : ,

2018. — 200 c¢. — Pexxum noctyma: https://e.lanbook.com/book/105817 . — 3arn. ¢

JKpaHa.

5. CrenbrueBa, H.B. Pa3paborka (yHKIIMOHATBHBIX MPOAYKTOB muTanus. Y.1.
Hayunble OCHOBBI cO37aHHsS MPOAYKTOB (PYHKIMOHAIBLHOTO MHUTAHUS [DJIEKTPOHHBIN
pecypc] : yuebnoe mocobue / H.B. CremblueBa. — DnexTpoH. gaH. — lBaHOBO :

NUI'XTY, 2012. — 80 c. — Pexwum gocryna: https://e.lanbook.com/book/4542 . — 3ar.

C DKpaHa.

6. CrensiueBa, H.B. PaspaGoTka (pyHKIMOHAIBHBIX MPOAYKTOB muTaHus. Y.2.
[lpakTuyeckue  acmekTbl  CO3MaHHMSI  MPOAYKTOB  (DYHKIHMOHAIBHOTO  MHTAHUS
[DnexTpoHHbIl pecypc] : yuebnoe mocodue / H.B. CremblueBa. — DIEKTPOH. JaH. —
HNBanoBoO : UrxTy, 2013. — 123 C. — Pexnm JOCTyIa:
https://e.lanbook.com/book/64139 . — 3aru. ¢ skpaHa.

7. ®énoposa, P.A. ®yHKIIMOHAIBHBIE TIPOIYKTHI IIUTAHKS [ DIEKTPOHHBIN pecypc]

: yueOHoe mocobue / P.A. ®&nopoBa. — Dnekrpon. gan. — Canxt-IlerepOypr : HUY


https://e.lanbook.com/book/76609
https://e.lanbook.com/book/60194
https://e.lanbook.com/book/102032
https://e.lanbook.com/book/105817
https://e.lanbook.com/book/4542
https://e.lanbook.com/book/64139

NTMO, 2017. — 50 c. — Pexwum noctymna: https://e.lanbook.com/book/110507 . — 3ar1.

C DKpaHa.

8. IOmuna, C.b. TexHomorus TPOAYKTOB  (DYHKIMOHAIBHOTO  ITHTAHUS
[DnexTpoHHbIi pecypc] : yuebHoe ocodue / C.b. FOauna. — DnekTpoH. naH. — CaHKT-
[TeTepOypr : Jlanp, 2018. — 280 c¢c. —  Pexum  pgocryna:
https://e.lanbook.com/book/103149 . — 3ari. ¢ 3kpaHa.

JJonmosiHUTEILHASA JJUTEpaTypa
(neuammvie u snexkmponnvie uzoanus)

1. Xapenxko, E.H. TexHonorusi ¢pyHKIMOHAIBHBIX MPOIYKTOB JJISi TE€POAUETUYECKOTO
nuTaHus [OnekTpoHHBIM pecypc]| : yueOnoe mocodue / E.H. Xapenko, H.H. fpuuesckas,
C.b. IOnuna. — Dnextpon. nan. — Cankr-IlerepOypr : Jlanb, 2018. — 204 c. — Pexum
noctyna: https://e.lanbook.com/book/113907 . — 3aru1. ¢ 3kpaHa.

2. IlIBanckas, MWM.A. IlepcneKTUBHBIE HAmNpPaBIECHUS CO3JAHUSA MPOILYKTOB
(YHKIIMOHAJILHOTO Ha3HAUYEHUS Ha OCHOBE >KMBOTHOIO ChIpbS: Hayd. AHAJIUT. 0030p
[OnexTponnbiii pecype] / U.A. IlIBanckas. — DnekTpoH. gaH. — moc. [IpaBauHCKUi : ,

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

3. IlBanckas, M.A. llepcnexkTuBHBIE HaNpaBJICHHUsS CO3JaHMUSI  IMPOAYKTOB
(YHKIIMOHAIBHOTO HA3HAYeHHs HAa OCHOBE PACTUTENIBHOTO ChIpbsi: Hayd. aHanuT. O630p
[Dnexktponnbiii pecypc] / M.A. IlIBanckas. — DnekTpoH. naH. — moc. [IpaBauHCckumii :

2012. — 144 c. — Pexxum mocryma: https://e.lanbook.com/book/104383 . — 3ari. ¢ skpaHa.

4. TexHOJOTHs U OpraHU3als MPOU3BOJICTBA CHEIMATIBHBIX BUJOB MUTAHUA B chepe
arpoIrpOMBIIUICHHOTO KOMIUIEKca ((PYHKIMOHAIBHBIC MPOAYKTHI MUTAHUA) [DIEKTPOHHBIH
pecype] : yueOHO-MeTomuueckoe nmocooue / O.}0. Mummuna [1 1p.]. — DIJIeKTpOoH. JaH. —
Boarorpan : Boarorpaackuii I'AY, 2018. — 76 c¢. — Pexum pocryna:
https://e.lanbook.com/book/112367 . — 3aru. ¢ skpaHa.

5. Texuomorus (yHKIUOHAIBHBIX MPOIYKTOB JKUBOTHOTO IPOUCXOKICHUSI.
JlaGopaTopHblii MPakTUKYM [DIEeKTpOHHBIN pecypc]| : yuebnoe mocoobue / A.H. [Tonomapen
[u ap.]. — DnexrpoH. gaH. — Bopounex : BI'VUT, 2015. — 179 ¢. — Pexum gocrymna:
https://e.lanbook.com/book/76254 . — 3ari. ¢ skpaHa.

6. Jluanu, E.II. T'urueHnueckue OCHOBBI CIELHMATU3UPOBAHHOIO IMUTAHUSA

[DnexTponnbii pecypc] : yueoHoe mocodue / E.IN. Jlunuu, 3.3. CadonoBa. — IJIEKTpOH.
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nan. — Canxkr-Ilerepbypr : Jlamp, 2017. — 220 c¢. — Pexum pocryna:
https://e.lanbook.com/book/93698 . — 3ari. ¢ skpaHa.

7. OyHKIUMOHAIbHBIE TMHUIIEBbIE WHIPEAUCHTHI U JI00aBKM B TPOU3BOJICTBE
KOHJUTEPCKUX HM3JeIUN [DIeKTpOHHBIN pecypc] : yueOHOoe mocodue / I.O. Maromenos [u
ap.]. — Dmnekrpon. mpan. — Cankr-Iletepoypr : TMOP/, 2015. — 440 c. — Pexum

nocryma: https://e.lanbook.com/book/69874 . — 3ari. ¢ sxpaHa.

8. Kopsiukuna, C.f. DyHKIMOHAIBHBIC MUIIEBHIC WHTPEIUEHTHI W JOOABKH IS
XJICOOOYJTOYHBIX W KOHJAMTEPCKUX HM3JEeTui [DIeKTpOHHBINH pecypc] : yuyeOHoe mocobue /
C.A. Kopsiukuna, T.B. MarBeeBa. — Dnektpos. gad. — Cankrt-Iletepoypr : TMOP/I, 2013.
— 528 ¢. — Pexum poctyna: https://e.lanbook.com/book/58738 . — 3ar. ¢ skpana.

9. 3unoBeeBa M.E. TexHomoruss nupoaykToB (GYHKIIMOHAIBHOTO IUTAHUS
[DnexTpoHHbIN pecypc]: yuedHoe mocodue/ 3unHoBseBa M.E., llInaiinep K.JI.— DaextpoH.
TekcToBble  naHHble.—  Kazanp: KazaHckuil  HallMOHANBHBIA  HCCIIENOBATEIBCKUN
TEXHOJIOTUYECKAN YHUBEPCHTET, 2016.— 175 C.— Pexum JOCTyma:

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

10. Hukudoposa T.A. CoBpeMeHHbIE NHILEBbIE MPOAYKTHI U1 PAaLMOHAIBHOIO U
cOaJIaHCUPOBAHHOTO THUTaHUS [DNEeKTpoHHBIM pecypc]: ydueOHoe mocobue/ Hukudopona
T.A., Bonommn E.B.— DnektpoH. TekcTtoBble maHHbIe.— OpeHOypr: OpeHOyprckuit
rocyaapctBeHHblii  yuuepcurer, 2ObC ACB, 2016.— 118 c.— Pexum pgocryna:
http://www.iprbookshop.ru/69944.html .— 3B5C «IPRbooks»

11. IumutpueB A.Jl. [IumieBsie © OMOJIOTUYECKH aKTUBHBIE T00ABKHU [ DIEKTPOHHBIM
pecypc]: yuebHoe mocoome/ umutpueB A.J[., AugpeeBa M.I'.— DIIEKTpPOH. TEKCTOBBIC
nanueie.— CapatoB: By3oBckoe oOpazoBanue, 2018.— 84 c.— Pexum nocryna:

http://www.iprbookshop.ru/74958.html .— 3BC «IPRbooks»

12. AnekceeB I'.B. IlpumeHneHrne MaTeMaTUYECKUX METOJOB B MHUILEBON MHKEHEPUU
[OnexTpoHHBIl pecypc]: yueOHoe mocoome/ AnekceeB [.B.— DIeKTpoH. TEKCTOBBIC
nanable.— CapatoB: By3oBckoe o6OpazoBanme, 2019.— 125 c.— Pexum poctyna:

http://www.iprbookshop.ru/79664.html .— 3BC «IPRbooks»

13. MenpuukoBa E.M. [Ilumessie no006aBku (QYHKIMOHATBHOTO Ha3HAYCHHUS.
JlaGopaTopHBIif TPaKTUKYM [DNEKTPOHHBIN pecypc]: yuebHoe nmocodue/ Mensnukosa E.U.,

[TonomapeBa H.B., CranucnaBckass E.b.— DneKkTpoH. TEKCTOBbIE aaHHbIEe.— BopoHex:


https://e.lanbook.com/book/93698
https://e.lanbook.com/book/69874
https://e.lanbook.com/book/58738
http://www.iprbookshop.ru/79571.html
http://www.iprbookshop.ru/69944.html
http://www.iprbookshop.ru/74958.html
http://www.iprbookshop.ru/79664.html

Boponexxcknii Tocy1apCTBEeHHBIN YHUBEPCUTET WHKEHEPHBIX TexHonoruid, 2017.— 52 ¢.—

Pexxum moctyma: http://www.iprbookshop.ru/74016.html .— DBC «IPRbooks»

14. Hunosa JLII. ToBapoBemenne ©  OSKCHEPTH3a NHUUIEBBIX IMPOJYKTOB
(GYHKIIMOHAILHOTO Ha3zHA4YeHHs [DJIEeKTPOHHBINA pecypc]: yuebHoe nmocobue/ Humosa JIII.,
[MTununenxo T.B., BeitoBToB A.A.— DOnektpoH. TekcToBble naHHble.— CII0.: Tpounkuit
moct, 2018.— 199 c.— Pexum moctyma: http://www.iprbookshop.ru/75697.html .— 3BC
«|PRbooks»

15. Permament (EC) EBpomeiickoro Ilapmamenta m Cosera EC 1924/2006 ot 20

nexabpst 2006 r. o 3asBIEHUSAX O TMHINEBOM LEHHOCTH M TOJE3HOCTH VIS 370POBbS,
YKa3bIBA€MBIX Ha TMHUIIEBBIX MPOAYKTaX [DIEKTPOHHBIN pecypc]/ — DIEKTPOH. TEKCTOBBIC
nanubie.— CapatoB: A Ilm Dp Memua, 2019.— 34 c— Pexum pgocrymna:
http://www.iprbookshop.ru/79927.html .— 3B5C «IPRbooks»

Ilepeyens pecypcoB MHGPOPMALMOHHO-TEJICEKOMMYHHKAIMOHHOM CeTH
«HHTEepHET»

1. HayuHas anexTpoHHast Oubanoteka - http://elibrary.ru

2. DnektpoHHas oubimuoreka auccepranuii PI'b - http://diss.rsl.ru/

3. Hudopmanmonno-nonckoBas cuctema denepaibHOr0 WHCTUTYTA

npombIiuieHHON coOctBeHHocTn (DOUIIC ) -  http://new.fips.ru/elektronnye-

servisy/informatsionno-poiskovaya-sistema/

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

5. baza nmnareHtoB BcemupHOWl  opraHu3zalMM  MHTEIUIEKTyaJIbHOU
COOCTBEHHOCTHU (BOUC) PATENTSCOPE -
https://patentscope.wipo.int/search/ru/search.jsf

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

JlokajibHBIE ceTeBble pecypchl

1. CucreMa HOpMAaTHUBHO-TEXHUYECKOH NOKyMeHTauuu "Texakcnept"
2. CIIC "Koncynbrantllnroc" (mpoduis: YHUBEpCATHHBIN)

3. Crannmapts ISO 10303


http://www.iprbookshop.ru/74016.html
http://www.iprbookshop.ru/75697.html
http://www.iprbookshop.ru/79927.html
http://elibrary.ru/
http://diss.rsl.ru/
http://new.fips.ru/elektronnye-servisy/informatsionno-poiskovaya-sistema/
http://new.fips.ru/elektronnye-servisy/informatsionno-poiskovaya-sistema/
https://ru.espacenet.com/
https://patentscope.wipo.int/search/ru/search.jsf
http://gostexpert.ru/

IepeyeHb MHGPOPMAUOHHBIX TEXHOJIOTHHA
U IPOrPaMMHOI0 o0ecredeHust
Jlumen3nonHoe mporpaMmHoe oOecredeHus, ycrtaHoBieHHoe Ha [IK B

[Mxone 6I/IOMCI[I/IHI/IHI>I N UCIIOJIb3YCMOC B paMKaX OCBOCHUA NUCHUIIIIMHBI:

HaunmenoBanue IIporpaMMHOIO

Bepcus Haznauenue
KOMILIEKCa
Windows Seven Enterprice SP3x64 OmnepannoHHas cucreMa
Eset NOD32 Antivirus 4.2.76.1 Cpeactso obuapysienis
BPEIOHOCHBIX IIPOTPaMM
Microsoft Office 2010 14.0.6029.1000

. OducHblil makeT
po¢heCCUOHANIBHBIN TIITIOC

Microsoft Office

npodeccronanpHbIi mwioc 2013 15.0.4420.1017 OducHblit TakeT
7-Zip 9.20.00.0 OO0yyaromuii KOMILJIEKC
IporpamMm
Abbyy FineReader 11 11,0460 | OOytaiouwuii kommeke
IporpamMm
Coogle Chrome bpay3zep st paboThI B
42.0.2311.90 epesie WWW

VI. METOANYECKHUE YKA3AHUSA
ITO OCBOEHUMIO N CHUITJINHBI

Teopernueckas wyacTh IUCHUIUTUHBI «TexHoOMOTHUS  (DYHKIIMOHABHBIX
MPOAYKTOB MUTAHUS» PACKPBIBAETCS HA JICKIMOHHBIX 3aHATHUSIX, TaK KaK JIEKIUs
ABJIIETCSI OCHOBHOM (hopmoil 00ydeHusi, TAe MpernoaaBaTeieM JalTcsl OCHOBHbBIE
MOHATHS TUCIUTIIIUHBI.

[TocnenoBaTenbHOCTh M3JIOKEHUS MaTepHhalia Ha JIEKIIMOHHBIX 3aHSATHUSX,
HarmpaBjieHa Ha (OPMHUPOBAHHME Y CTYACHTOB OPUEHTUPOBOYHOM OCHOBBI [IJIst
MOCIIEAYIOLIETO YCBOSHUS MaTepuala Mpu caMOCTOATEIbHON paboTe.

[IpakTUueckue 3aHATHS Kypca NPOBOASTCS MO BCEM paszzesiaM y4dyeOHOM
nporpammbl. [IpakTudeckue pabOThl HaMpaBiIeHbl HA POPMUPOBAHUE Y CTYJIECHTOB

HABBIKOB CAMOCTOSITENILHOM MCCIIEOBATENbCKOM padoThl. B Xo1e mpakTuyeckux



3aHSATHI MarucTp BBITIOJHIET KOMIUIEKC 3a/laHUl, MO3BOJSIOMIUNA 3aKpPENUTh
JICKIIMOHHBIN MaTepual 1o u3y4yaeMom TeMe.

AKTHUBHOMY  3aKpEIUICHUIO  TEOPETHYECKMX  3HAHWM  CIOCOOCTBYET
oOcy>XJIeHHEe MPOOJIEMHBIX aCMEKTOB JUCIUIUIMHBI B (pOpME CEMHUHAPA U 3aHSATHH C
MPUMEHEHUEM METOJIOB aKTUBHOrO oOyueHus. [Ipu 3TOM mpoucxoauT pa3BUTHE
HABBIKOB CAMOCTOSITEIBHOM MCCIIEIOBATENBCKOM JEATENBHOCTH B IPOLIECCE
paboThl C HAYYHOU JUTEpaTypOM, MEPUOIUYECKUMH H3AaHUSAMHU, (HOpPMHUpPOBAHKE
YMEHHUSI apryMEHTUPOBAHHO OTCTaMBaTh CBOIO TOYKY 3PEHUS, CIyIIaTh APYIUX,
OTBEYaTh Ha BOIPOCHI, BECTU JUCKYCCHIO.

[Ipu Hamucanuu pedepaToB PEKOMEHAYETCS CaMOCTOSITEIIBHO HaNTH
auTepatypy kK Hemy. B pedepare packpbiBaeTcs COJIEpXKaHUE HCCIEAYEeMOM
npobiembl. Pabota Han pedeparoM momoraer yriiyOuTh MOHMMaHHUE OTICIbHBIX
BOIIPOCOB Kypca, GOpMUPOBATh U OTCTAaUBaTh CBOIO TOYKY 3PEHMUS, IPUOOpPETATh U
COBEPIICHCTBOBaTh HABBIKM CaMOCTOATENIBHOW TBOPUYECKOM paboThl, BECTU
aKTUBHYIO IMO3HABATEIBHYIO paloTy.

Jlns mpoBeleHHs TEKYIIEro KOHTPOJsi M MPOMEKYTOYHOM arTecTaluu
MPOBOJIUTCS  HECKOJIBKO YCTHBIX OIPOCOB, TECT-KOHTPOJIBHBIX pabOT U

KOJUIOKBUYMOB.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIITEYEHUE
AN CIUIIJIMHBI

MarepuanbHO-TEXHUYECKOE  OOeCleUeHUEe  pealu3alid  JTUCHUTLITUHBI
BKJIIOYAET B CeOsl ayJAUTOPUM JJIs MPOBEICHUS JICKIMN M MPAKTUUECKUX 3aHSATUH,
oOecrieuyeHHbIE  MYJIBTUMEAUMHBIM  OOOPYJOBAaHMEM H  COOTBETCTBYIOIIHE
CAHUTAPHBIM U MTPOTUBOIOJIOKHBIM MMPABUJIAaM U HOpMaM.

Mynetumenuitnas ayautopus r. BaaguBocTtok, o. Pycckuit m Asikc 1.10,
Kopnyc 25.1, ayn. M311, ITnomans 96.2 m?

Mono0mnok Lenovo C360G-134164G500UDK; DkpaH ¢ 31€KTpONpPUBOIOM
236*147 cm Trim Screen Line; IIpoektop DLP, 3000 ANSI Lm, WXGA



1280x800, 2000:1 EW330U Mitsubishi; Iloacuctema crienuain3upoBaHHBIX
KpEIUICHUU 000pyAOBaHUS CORSA-2007 Tuarex; [Toxcucrema
BUJICOKOMMYTaMu: MatpuuHbiii kommyratop DVI DXP 44 DVI Pro Extron;
yumauTeas DVI mo Butoit mape DVI 201 Tx/Rx Extron; Iloacucrema
ayJMOKOMMYTAallul W 3BYKOYCWJICHUS; aKyCTHYECKas CUCTEMA I MOTOJIOYHOTO
moHTtaxka SI 3CT LP Extron; Mukpodonnas nernnyHas panuocucrema YBY
nuanazoHa Sennheiser EW 122 G3 B cocraBe OecnipoBogHOr0 MHUKpodoOHA U
npueMHuka; uudposoit ayauonpoueccop DMP 44 LC Extron; CereBoit
koHTtposuiep ympasieHuss Extron IPL T S4; 6ecnpoBogubie JIBC s
oOy4aronuxcst o0ecreyeHbl cucTeMoit Ha 6a3e touek jgocrymna 802.11a/b/g/n 2x2
MIMO(2SS).

st camocToATeNnbHOM pPabOoThl MaruCTPaHTOB MOTYT HCIOJIb30BaThCS
cienytomme nomMemeHusa: YuraneHelie 3anbl Hayunoit Oubmmoreku [IBDY ¢
OTKPBITBIM JIOCTYNIOM K QoHy (Kopryc A - ypoBeHb 10).

Mono6mok 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 CkopocTb
noctyna B HMuartepuer 500 MoOut/cek. Paboume wmecta g Jroned ¢
OTPaHUYECHHBIMU BO3MOXKHOCTSMHM 3/I0POBBSI OCHAIIEHBI AUCIUJICSIMUA U IPUHTEPAMHU
bpaiins;  o0opymoBaHbl:  TMOPTATUBHBIMU  YCTPOWCTBAMH  JUIsl  YTCHUS
MJIOCKOMEUYATHBIX ~ TEKCTOB, CKAaHUPYIOIIUMH ¥ YUTAIOUMMH  MalluHaMu
BUJICOYBEJIMUNTEIEM C BO3MOXHOCTBIO PEryJSIIMM  LBETOBBIX CIHEKTPOB;
YBEIMYUBAIOLIUMHU AIEKTPOHHBIMU JTynamu u yJIBTPa3BYKOBBIMH

MapKHUPOBIIMKAMH.



IIpunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMN

@enepaanoe TroCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'II)HOG YUPCKACHUEC BBICIICTO O6pa3OBaHI/IH
«JlabHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)
(IBDY)

KOJIA BUOMEJIUIINHBI

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOM
PABOTBI OBYYAIOLHINXCA
1o AUcCUMIVIMHe bruoTexHos0rus npoayKkroB (yHKIHOHAJIBHOI0 HA3HAYCHUS

Hanpasaenue noarorosku 19.03.01 buorexnosorust
nporpamma «IIuiieBas OMOTEXHOIOT U

dopma NOArOTOBKYU OYHAS

BaaguBoctok
2016



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  CTYAEHTY ONpPENEIUThCI 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.

OcHoBHBIE TPeOOBAaHUSA 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
aHanu3upyemou mpoodiemoit. Comepxanue pedepara TOHDKHO 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 HpO6JICMBI, [MpoaHAJIIM3UPOBATL IIYTH €€ PpCIICHUA MW CACIATb



COOTBETCTBYIOLIME BbIBOJBI). PedepaT momkeH 3akaHUMBATBCA BBIBEJCHUEM
BBIBOJIOB I10 TEME.

[To cBoeit cTpykType pedepaT cCOCTOUT U3:

1. TurynbHOrO NIUCTA;

2.BBenenusi, rae CTyleHT GOpMyIUpyeT IpodiieMy, MOAISKAILYI0 aHAIU3Y
Y UCCJIEI0BAaHUIO;

3.OCHOBHOIO TEKCTa, B KOTOPOM IIOCJIEAOBATEIBHO PAaCKpbIBACTCA
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 WLIOCTPALUIMH,
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 119 CAMOCTOSITEILHOIO BbITIOJIHEHUS

1. Tlo 3amaHHON TeMe IOJKEH OBbITh IMPOBEIEH aHAIMU3 JIMTEPATyphl 110
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 pedepaTon

1. CocTosiHMe W TEPCIEKTUBBl PA3BUTHS MPOU3BOACTBA (PYHKIIMOHAIBHBIX
XJ1€000YIOUHBIX U3IEIUH.

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

3. OyHKIMOHANIBHBIE XJEOOOYIOUYHBIC W3AEIUS C HUCIOJIb30BAHUEM
MUIIEBBIX BOJOKOH.

4. OyHKUMOHANBHBIE XJE0OOYyJIOYHbIE H3/ENIUS C HCIOJIb30BAHUEM
MUKPOHYTPHUEHTOB.

5. @®yHKUMOHaNbHbIE  XJIEOOOYJNOYHBIE  H3/AeNUsd,  OOOralleHHbIE
MOJIMHEHACHIIIICHHBIMU JKUPHBIMU KHCJIOTaMHU.

6. @OyHKUMOHAJIbHbIE XJ1€000yNOUYHbIE U3AENUs C HCIOJIb30BaHUEM
POOMOTHKOB.

7. @OyHKUHOHAJIbHbIE XJ1e000YJIOUHbIE W3AENUs C HCIOJIb30BAaHUEM
peOUOTUKOB.

8. CocrosiHue W MEepPCHEeKTUBBI PA3BUTHUS MPOU3BOJACTBA (HYHKIMOHATBHBIX
HAIUTKOB.

9. XapakrepucTthuka M TEXHOJOIMYECKHE OCOOEHHOCTH IPOU3BOJCTBA

HEKOTOPBIX BUAOB COKOBOU MPOIYKIIUU.



10. ®yHKIMOHAIBHBIE HAITUTKU, OOOTAIllEHHBIE MUILEBBIMU BOJIOKHAMH.

11. ®yHKunOHANBHBIE HATUTKH, OOOTAIlICHHBIE BATAMUHAMHU.

12.  @®OyHKUWOHANbHBIE  HANUTKH,  OOOTAIICHHBIE  MHUHEPAIbHBIMU
BEILECTBAMH.

13. OyHKUMOHAIBHBIE HAMUTKHA, OOOTAICHHBIC MOJIMHEHACHIIIEHHBIMU
YKUPHBIMH KUCJIOTAMHU.

14. @®yHKIUOHANbHBIE HANWUTKH, OOOTAIEHHBIE MNPOOMOTHKAM U
npeOuOTHKaM.

15. CocTosiHuE M NEPCTIEKTUBBI Pa3BUTHUS MTPOU3BOJACTBA (HYHKIIMOHAIBHBIX
MOJIOYHBIX IIPOJYKTOB.

16. OcobenHocTH 00OTAIIEHNS MOJIOYHBIX TPOTYKTOB.

17. ®yHKUMOHAIBbHBIE MOJOYHBIE MPOAYKTHI, OOOTALICHHbIE MNHUIIEBBIMU
BOJIOKHAMM.

18. ®yHKIIMOHAIBHBIE MOJIOYHBIE ITPOTYKThI, 00OTrallleHHbIE BUTAMUHAMMU.

19. ®yHK1IMOHAIBHBIE MOJIOYHBIE TPOAYKTHI, 0OOTaIlICHHbIE MUHEPATIbHBIMU
BEILIECTBAMH.

20. DYHKIMOHAJIbHBIE MOJIOYHBIE IIPOJIYKTHI, oOoramieHHbIe
MOJIMHEHACHIIIEHHBIMH KUPHBIMH KUCJIOTAMHU.

21. @OyHKUMOHANBHBIE MOJIOYHBIE IPOAYKTBI C  HMCIOJb30BAHUEM
MPOOMOTHUYECKUX KYJIBTYD.

22. OyHKIMOHAIbHBIE MOJIOYHBIE MMPOAYKTHI, 00OTAIEHHbIE MPEOUOTHKAM.

23. CocTosiHUE U TEPCIIEKTUBBI Pa3BUTHS MPOU3BOJCTBA (DYHKITMOHAIBHBIX
MacCJI0KUPOBBIX IPOIYKTOB.

24. OcHOBHbIE 3Tanbl CO3JaHUS (PYHKIMOHAIBHBIX MAacClIOKUPOBBIX
IIPOYKTOB.

25. OyHKUHMOHAJBHBIE  MACJIOXHUPOBBIE  MPOIYKTHI,  OOOTallEHHBIE
MUIIEBBIMU BOJIOKHAMH.

26. OyHKUHOHAJIbHbIE  MACJIOXKUPOBBIE  TMPOIYKTHL,  OOOTaILICHHbIE

MOJMHCHACBIINCHHBIMMA JKUPHBIMU KHUCJIOTaAMM.



27. OyHKUMOHAJIBHBIE  MAaCJIOKUPOBBIC
BUTaMHHAMH.

28. OyHKUIMOHAIBHBIE  MAacCJIOKHPOBBIE
MUHEpaJIbHBIMH BEIIECTBAMM.

29. OyHKUMOHAIBHBIE  MAacCJIOKHPOBBIE

npOOMOTHKAMHU U IPEOUOTUKAMH.

POYKTHI,

IIPOIYKTBI,

IIPOIYKTBI,

oOorarieHHbIe

oOorareHHbIe

oOorareHHbIe
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MMacnopt ®OC
o puctuiuinae « TexHonorus GyHKIMOHATBHBIX TPOYKTOB TUTAHUS»

Koa u popmyauposka

Jtanbl (POPMUPOBAHNS KOMIIETEHIIUN

KOMIIeTeHIIHH
OCHOBHbBIE TEHJCHLUU pa3BUTHS
HampaBJICHUI B  00JIACTH  CO3JIaHMS
OIIK-7 CIIOCOOHOCTH | 3HAET
IPOIYKTOB MHUTAaHUS ()YHKIUOHAIBHOIO
HaXoOUTb U OLICHUBATb
Ha3HAYCHUS
HOBBIE TEXHOJIOTHUECKHE
permeHs, BHEPATH OPUEHTHPOBATHCS B OCHOBHBIX
pe3y/IBTATEI Vaeep | HATPABICHIAX TEXHHHYECKOTO Mporpecca
T ———— B 00JlaCTH  TEXHOJIOTMM  IHILEBON
HCCJIeIOBAaHUN u HPOAYKLIH
pa3paboTok HABBIKAMU CO3JIaHHMS HOBBIX TEXHOJIOTHUI
Bnaneer
Y IPOAYKTOB ITUTaHUS
ITK-1 CIIOCOOHOCTBIO OCHOBHBIE IIOHATHA W TEPMHUHBI B
OCYLIECTBIIAThH 3 obsactu (pyHKIMOHAIIbHBIX u
y HaeT
TEXHOJIOTUYECKU CIIEAIM3MPOBAaHHBIX IPOIYKTOB
IPOLECC B COOTBETCTBUU UTaHHA
¢ periameHtoMm  # OIpENENATh apamMeTpsl
HCHOJIb30BATD VMeer | TEXHOJIOTHYECKOro nporecca
TEXHUYECKNC  CPECTBA IPOM3BOJICTBA MUIEBOM MPOAYKIIHN
hub U3MEPEHUS
OCHOBHBIX  ITApaMCTPOB HABbIKAMU  NIPUMEHEHHUS  TEXHOJOTUHI
OMOTEXHOJIOTHYECKHX Brnageer | nuieBbIX MPOAYKTOB (DYHKIIMOHAIBHOTO
Mpoueccos, CBOHCTB Ha3HAuYEHMs Ha MPAKTUKE
CBIPbsl ¥ IPOAYKIUU
[1K-8 CIOCOOHOCTBIO 3 OCHOBHBIC  MCTOYHUKM  HAy4YHOU H
HaeT .
paboTtatb ¢  Hay4HO- TEXHUYECKON HHPOpMAITUH
TEXHIIECKO MCIIOJIb30BATh poccuiicKuit
uHpOpMAITHeH, VYMeer | MeXIyHapOIHBIH OTIBIT B
HCIIOJIb30BATD POQECCHOHAIBHON IEATENbHOCTH
POCCUHCKUI u
MCEKIAyHapOAHBIN OIIBIT B B HaBbIKaMU padoThI C Hay4YHO-
. najeer . .
Npo(heCcCHOHATBHOI TeXHUYECKOUN nHpopMaImen
IEATEIIbHOCTH
I1K-9 BJIAJICHUEM | 3HAET METOJBI, HCIOJIB3YEMBIE B IIpoliecce




OCHOBHBIMH METOJIaMH H pa3paboTKn 1 ONITUMHU3AITAH
npueMaMHu  IIPOBEJCHUS TEXHOJIOTHYECKHUX IIPOIIECCOB
AKCIIEPUMEHTAILHBIX MIPOM3BO/ICTBA MUIIIEBOM MTPOAYKITUN
HCCICNOBaHNN B CBOCH OIPE/ICITUTh OCHOBHBIC TEXHOJOTHYCCKHUEC
po(ecCHOHATBHOM MIPOIIECCHI, MOJIBEPrarOIIUeCs
001aCTH; Ymeer
’ BO3MOXXHOCTH AKCTIEPUMEHTAILHOTO
MOJICTTUPOBAHUS
MeTOJaMU AKCIIEPUMEHTAJILHOTO
MOJICTTUPOBAHUS U ONITUMHU3AIIN
Bianeer | TEXHOJOTHUYECKUX IIPOIIECCOB
MPOU3BOJCTBA  THIIEBBIX  IPOTYKTOB
(GYHKIIMOHATIBLHOTO M CTICIIHAIBHOTO
I1K-16- roToBHOCTBIO 3 OcHoBHbIE napameTpsl
HaeT
BECTH IICPETOBOPBI € TEXHOJIOTUYECKOr0 000PY10BaHUS
MIPOCKTHBIMH
noAOuparr  Haubojee  ONTUMAaJbHbIE
OpraHU3aANMIMHU U
YMmeeT BapUaHThl TEXHUYECKOTO OOECTeUCHUS
ITOCTaBIIHKAMH .
TUIs1 OMOTEXHOJOTHIECKUX TIPEANPUATHN
TEXHOJIOTHYECKOTO
o6opyoBaHus,
OIICHUBATh PE3YJIbTAThI
HaBBIKAMH TIEPETOBOPOB C TMPOCKTHHIMHU
MTPOCKTUPOBAHMUSI
Bnaneer | opranuzanusimMu u ITOCTaBIIMKAMH
OMOTEXHOJIOTHYECKHUX
. TEXHOJIOTHYECKOr0 000pYy10BAHHUS
MIPEANPUITHA Ha CTATUN
MPOEKTa
Ne Kontpommpyemsie Koppb! 1 aTamns: OueHouHbIE CpeCTBA
n/m pasnensl dhopmupoBaHus TEKYIIUH | MIPOMEXYTOUHAS
AU CHUITIIMHBI KOMHGTCHHI/Iﬁ KOHTPOJIb aTTecranua
1 | Pazgen I. Ilutanue u | OIIK- | 3uaer ocHoBHbie | YO-1 — | Dk3ameH
3JI0pOBbE YeIoBeKa | 7 TCHACHIMN PasBITHA | cobecenoBaH

I1K-9

HaTpaBJICHUH B 001acTH ue,

ITIK-1 | cospanus MPOAYKTOB | y().D _
[IK-8 | muranus
(YHKIIMOHAIBHOTO
Ha3HA4YEHUS; OCHOBHBIE
IIK- MOHATHS W TEPMHUHBI B pedepar
16 obJyactu

(G yHKIIMOHAIBHBIX u
CHEHATN3UPOBAHHBIX
MIPOAYKTOB MUTaHUS,;
0a3oBbIe
TEXHOJIOTHYECKOTO
mporecca MPOU3BOJICTBA

KOJUIOKBUYM,
I1P-4 -

napameTpsbl




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

TIPOYKITHH;

YMeeT opUeHTUpPOBATHCS
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 BHIaMH  IIHIICBOM
npoaykiun; Onpenenurs
OCHOBHbBIE

TEXHOJIOTHUECKHE
MIPOIIECCHI,
TO/IBEpraroInecs
BO3MOKHOCTH
MaTeMaTHYECKOTO
MOJICITUPOBAHMS
Bnaneer HaBBIKAMU
CO3/IaHusA HOBBIX
TEXHOJIOTUI u
MIPOYKTOB MATaHMS;
HaBbIKAMU IPHUMEHEHUS
TEXHOJIOTMH  THIIEBBIX
MPOYKTOB
(YHKIIOHAIBHOTO
Ha3HAYCHUS Ha
MPAKTHKE; HaBBIKAMU
KOPPEKIU
TEXHOJIOTHYECKOTO
rpoliecca IMPOU3BOJICTBA
MIPOYKTOB
(YHKIIMOHATIBHOTO
Ha3HAYCHUS; METOJaMH
MaTeMaTHYECKOTO
MOJCITUPOBAHUS "
ONTUMHU3AIUH
TEXHOJIOTHUYECKUX
TIPOIIECCOB
TIPOU3BOJICTBA TTHIIEBBIX
MIPOJYKTOB
(YHKIIMOHATIBHOTO u
CIIEIUATILHOTO
P 0 OIIK- | 3naer ocHOBHBIE | YO-1 — | Dk3ameH
asnen ' 7 TCHACHIIUHN pa3BUTHUA CO6eC€}IOBaH
O YHKIIMOHATIbHbIE HaTpaBJICHUH B 001acTH ue,
IHIIEBBIE TPOIYKTHI ITIK-1 | cospanus IPOJYKTOB | ()2 _

IIUTAHUA




B COBpPCMCHHOM
IIUTaHUHN

[1K-8
[1K-9

16

(b YHKITMOHAITLHOTO
HA3HAYCHUS, OCHOBHBIC
MOHSATHS W TEPMHHBI B
obnacTu

(YHKIIMOHATBHBIX 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 BHJIAaMH  IIHIIEBOM
npoaykuuu; Onpenenursb
OCHOBHBIE
TEXHOJIOTHYECKHE
MPOLIECCHI,
MO/ABEPTaIOIINECS
BO3MO>XHOCTH
MaTeMaTH4YECKOTO
MOJEJIUPOBAHUS

Bnaneer HaBBIKAMU
CO3IaHus HOBBIX
TEXHOJOTUH H
MIPOAYKTOB MMUTAHHUS;
HaBBIKAMH TIPUMCHEHUS
TEXHOJOTUH  IHIIEBBIX
MIPOJYKTOB
(yHKIIMOHAIBHOTO
Ha3HAYEeHUS Ha
TIPaKTUKE; HaBBIKAMU
KOPPEKIHH
TEXHOJIOTMYECKOTO
rpoliecca IMPOU3BOJICTBA
MIPOJIYKTOB
(YHKIIMOHATIBHOTO
Ha3HAYE€HUS, METOIaMH
MaTeMaTHYECKOr0o
MOJEIUPOBAHUS 31
OIITUMH3AIIN
TEXHOJIOTHYECKUX

KOJUTOKBUYM,
I1P-4 -
pedepar




MIPOIIECCOB
MIPOM3BOJICTBA IHUILEBBIX
MIPOJTyKTOB
(YHKIIMOHATIBHOTO u
CIELIUAJIEHOTO

Paznen I11.

TPYIIIIBI
(hU3MOTIOTHYECKHT

OCHOBHEBIE

(yHKIIMOHATBHBIX
MUILEBBIX
WHTPEIUEHTOB

OIIK-
I1IK-1
[1K-8
[1K-9

16

3Haer OCHOBHBIE
TeHJCHLUH pas3BUTHUS
HampasJieHUuil B o0jacTH
CO3JaHUS MPOJYKTOB
MTUTaHUA
(YHKIMOHAIBHOTO
Ha3HA4YCHUS; OCHOBHBIC
MOHATHA W TEPMHHBI B
obnactu
(YHKIIMOHAIBHBIX u
CIeLHaTN3UPOBAHHBIX
MIPOJTyKTOB MUTAHUS;
0azoBbIe napameTpsbl
TEXHOJIOTHYECKOTO
mporecca IpOU3BOACTBA
MUIIEBON  MPOSYKIH;
MIPUKIITHbIE
MIPOTPaMMBI,
HCTIONB3yEMbIe B
mpouecce pa3pabOTKH |
ONITUMM3alIHU
TCXHOJIOTUYCCKHX
MIPOLIECCOB
NIPOU3BOJCTBA IHUILEBOU
NPOIYKIUHU

YMeeT OpUEeHTUPOBATHCS
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 BHJAaMH  IIHIIEBOM
nponykuuu; OnpeaenuTsb
OCHOBHBIE

TEXHOJIOTHICCKHIC
TIPOIIECCHI,
Mo/IBepraromecs
BO3MOKHOCTH
MAaTEMATHUYCCKOI'O
MOJEITUPOBAHUS

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

YO-1 -
cobeceqoBaH
ue,

YO-2 -
KOJIJIOKBUYM,
I1P-4 -
pedepar

DK3aMeH




KOPPEeKIUH
TEXHOJIOTHYECKOTO
mpolecca IpOU3BOACTBA
MIPOJTyKTOB
(YHKIIMOHAIBHOTO
Ha3HA4YeHUs; MeETOAaMH
MaTeMaTH4ecKoro
MOZEIUPOBAHUS u
ONTHUMHU3ALUH
TEXHOJIOTHYECKHX
MPOLIECCOB
MPOU3BOACTBA MHIIEBBIX
MIPOJTyKTOB
(YHKIIMOHAIBHOTO u
CIIEIUATIEHOTO

Paznen IV.
OcHOBHbIE TPYNIIBI U
0COOEHHOCTH

(G YHKIIMOHATIBHBIX

IIPOJYKTOB

OIIK-

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

3Haer OCHOBHEIC
TEHIICHIMH pa3BUTHS
HampaBJeHUu# B o01acTu
CO3JaHuUs MPOAYKTOB
MTUTAHUSA
(YHKIMOHATIBHOTO
Ha3HAUCHUS, OCHOBHEIC
MOHATUS W TEPMHUHBI B
oOnacTu
(YHKIMOHATBHBIX u
CHCIAATA3UPOBAHHBIX
MPOAYKTOB MUTAHU;
0azoBbIe napameTpsbl
TEXHOJIOTHYECKOTO
nporecca MPOU3BOJICTBA
MUIIEBON MPOLYKIUY;
MIPUKJIaTHBIC
TIPOTPaMMEI,
HCTIONB3yeMBbIe B
mporecce pa3paboTKH U
ONITUMH3AIHA
TEXHOJIOTHYECKUX
HPOIIECCOB
MPOU3BOJCTBA MHILEBOU
OPOYKIHH

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

YO-1

cobecenoBan

i(§

YO-2

KOJIJIOKBUYM,

I1P-4
pedepar

DK3aMeH




Bnaneer HaBBIKAMU
CO3J1aHUs HOBBIX
TEXHOJIOTUI u
MIPOAYKTOB MUTAHUS;
HaBBIKAMU TPUMEHEHUS
TEXHOJIOTHM  MUILEBBIX
MIPOAYKTOB
(YHKIMOHAIBHOTO
Ha3HAYCHUS Ha
MIPaKTHKE; HaBbIKAMHU
KOPPEKIUH
TEXHOJIOTUIECKOTO
mporecca MpPOU3BOJCTBA
MIPOAYKTOB
(YHKIIMOHAIBHOTO
Ha3HAUEHUs, MeToJaMU
MaTeMaTU4eCKOro
MOJIeNIMPOBAHUA u
ONITUMU3ANT
TEXHOJIOTHYECKUX
TIPOLIECCOB
MIPOM3BOJICTBA THUILEBBIX
MIPOYKTOB
(YHKIIMOHAIBHOTO u
CIELUAIBHOTO

IIkaJsia oueHuBaHusI YPOBHA CHOPMHUPOBAHHOCTH KOMIIETEHIUM
no aucuuiuinie « TexHosnoruss GQyHKIMOHAJBbHBIX POXYKTOB MUTAHUS»

Koa n
Iranbl GopMHUPOBAHUA
¢opmyaupoBka KPHTEepHH MoKa3aTeJu
KOMIIEeTEeHIH U
KOMIIETEeHIM U
OCHOBHBIE  TEHIECHIUU | 3HAHHWE OCHOBHBIX CriocoOHOCTB
Pa3BHUTHS HATPABIICHMIT B TEHICHINHA Pa3BUTHUS OTIPENICITUTh
06IaCTH cosnanus | HAIPABICHUH B HamnpaBlieHUE B
3Haer obnactu co3gaHus pa3paboTke
MIPOYKTOB MTATAHUS
MPOJYKTOB MTUTAHUS (hyHKIIMOHATIBHOT
OIIK-7 ¢yHKIHOHATLHOTO (G YHKIIMOHATIBHOTO 0 THIIEBOTO
CMOCOOHOCTH HAa3HAYCHUS HA3HAYCHHS MPOJYKTA
HaXOJIUTh u YMenue CriocoOHOCTH
OLICHHBAaTh HOBBIC OPHUCHTHUPOBATHCA B | OPUCHTUPOBATHLCA B OIPCACIIATh
TeXHOTOTHUECKIe OCHOBHEIX OCHOBHBIX HATIpaBJICHUS
HaIpaBJIEHHUIX TEXHOJIOTHYECKOT
pelIeHus, BHEAPATH HalpaBJICHUAX P
Vmeer TeXHIYECKOro horpecca | TEXHAIECKOTO 0 mporpecca B
Pe3yIIbTaThI 5 porp mporpecca B 00actu obmacTu
OHOTEXHOIOTHYECK B ODnacTH TEXHONOTHN | 1oy yoioriy MAEBOH | TEXHOJIOTHH
UX UCCIIEIOBAHUN H HMAIMICBOU IIPOAYKIINH NIPOLYKLUHU MUIIEBON
pa3paboTok MPOIYKIIMH
Brnanenne HaBpIKaMM CnocoOHOCTh K
HaBbIKaMH CO3JAaHMA | co3maHMsT HOBBIX CO3aHMIO0 HOBBIX
Bmaneer HOBBIX TEXHOJIOTMH U | TEXHOJIOTUIl U TEXHOJOTHH B
NPOAYKTOB TIHTAHHS MPOTYKTOB MUTAHUS MPOIYKTOB
MTATAHMS
TIK-1 3HaHWE OCHOBHBIX Cnoco6HOCTh
CHOCOGHOCTBIO OCHOBHBIC HOH“?” ¥ | HOHSATHII ¥ TEPMUHOB B | IPUMEHHTD B
TEPMHHBI B  00JacTH
OCYUIECTBIISITh 3 obyactu paboTe OCHOBHEIC
. 3Haer (YHKLMOHATIBHBIX U | (GYHKINOHAIBHBIX H TOHATHS U
TEXHOJOTHUECKHI
CTIEITUAIN3UPOBAHHBIX CIEUAIM3UPOBAHHBIX | TEPMHHBI B
rpoiiecc B
p IIPOJLYKTOB [IUTAHHS MPOJYKTOB MMUTAHUS obnactu
COOTBETCTBUHU c

(YHKIIMOHAIBHBIX




perJaMeHToM u "
WCIIOJIb30BaTh CHEHHAIN3UPOBAH
TeXHHYECKUE HBIX HPOAYKTOB
[TATAHHS
cpeAcTBa IS
l; ene YMeHue onpenensith CnocoOGHOCTh
H3MEPCHUS
P napameTpsl MOJIIEPIKUBATH
OCHOBHBIX ONPEAENATh  MAPAMETPBI | ey HOTOIMYECKOIO MapameTpsI
rnapamMeTpoB Vaeer TEXHOJOTHYCCKOT'O npouecca TEXHOJIOTHUYECKOT
OHOTEXHOJIOTHYECK mporiecca TMPOM3BOJCTBA | MPOU3BOJCTBA 0 Tporiecca
ux MPOLIECCOB, MUIIEBON MPOIYKITUH TMHIIECBON IPOIYKIHIH NpOU3BO/ICTBA
CBOMCTB CBHIpbA U HHIICBOX
MPOTYKITUH
MPOAYKIIUH
pory Biranenue HaBpIkaMu CrocoGHOCTD
TIPUMEHEHHS OCBaMBaTh HOBBIC
HaBbIKAMH  IIPUMCHCHUS | poy o 10rpif NUIEBBIX | TEXHONOTHH
TEXHOJIOTHH  MHIEBBIX | poyKTOB HIIEBBIX
Bnageer OpOoYKTOB (YHKIIMOHAIBHOTO MPOAYKTOB
(YHKIIHOHATIBHOTO Ha3HAYCHHS Ha (hYHKIIMOHATIBHOT
Ha3HAUCHUS Ha IpakTHKe | [PAKTHKE oH
CIIEIUAIN3UPOBAH
HOT'0 Ha3HAYCHUS
3HaHNE OCHOBHBIX Croco6HOCTh
HACTOYHUKOB HAYIHOU HaXOJIHTh
OCHOBHBIC ~ MCTOYHHKH | yyghopmauuu OCHOBHBIE
3Haer Hay4HOW M TEXHHYECKOU HCTOYHUKH
nHdopmanuu Hay4YHO-
TIK-8 TEXHUYCCKOU
CIOCOOHOCTHIO uH(bopMmanuy
_ VYmMmenne ucnonp3oBath | CHOCOOHOCTH
paboTaTh ¢ HAyIHO HCIIONB30BATE 1C HEl >
TeXHIECKOI s pOoCCHiicKUi 1 HCITOJIB30BAaTh
o . POCCUHUCKNU U | MeKIyHApOIHBIN ONBIT | POCCUICKHIA U
nHpopManue o . .
PMAIHCH, Ymeer MEKAYHAPOJHBIH OIBIT B | B Mpo(hecCHOHATBHON MEXKIyHApOIHBIN
HCIIOJIL30BATE podeCcCHOHABHOI NeITeTbHOCTH OTIBIT B
poccHtcKui " JeATEIbHOCTH npoeccHOHAbH
MEXTyHApOIHBIH Ol IeSITENIbHOCTH
OIIBIT B Bianenne naBeIkaMu CriocoOHOCTB
npoeccHoHaNBHOI paboTHI ¢ HAyIHO- paboTats ¢
TEXHUYECKOMH HAYJIHO-
ACATCIIBHOCTH HaBBIKAMH  paboOTBHl  C o .
5 uHpopManuei TEXHUYECKOMH
Bnaneer HaYYHO-TEXHUIECKOH undopMaimeit
nHpOpManuei
METO/bI, HCIOJb3yEMbIE 3Hanue Croco6HOCTB
SKCIEPUMEHTAIBHBIX 3KCIEPUMEHTAIbH
B TIpoliecce pazpaboTKu P P
MEOJIOB B 00J1aCTH oro
U ONTUMHU3AIUN N
Tt MTUIIEBOH MOJICTTUPOBAHUS
TIK-9  prazennem | 3yaer TEXHOJIOTHHYECKNX TPOMBIIIIEHHOCTH TEXHOJIOTHYECKOT
OCHOBHBIMH MIPOLIECCOB 0 mporecca
METOAaMH " MPOM3BOJCTBA IHILEBON
npueMamMu NPOLYKIIUU
MIPOBEACHUS
poBex YMeHue onpenennTs CrocoOHOCTh K
SKCHCPUMCHTAILHEL ONpENENUTh  OCHOBHBIE | OCHOBHBIE ONITUMH3AIHN
X HCCJICNOBAHUHU B TEXHOJIOTMYECKHUE TEXHOJIOTUYECKHE TEXHOJIOTUUECKUX
cBOCH NPOLECChI, TIPOIIECCHI, MIPOIIECCOB
i IO ABEPIarOIHECS MIPOU3BO/ICTBA
npoQeCCUOHATBHOM Vmeer TO/IBEPraIOIIHeCs OoJBEprarouue POU3BOJIC
. BO3MOXXHOCTH MHIIEBBIX
obuacru;
BO3MOXKHOCTH
SKCIIEPUMEHTAILHOTOM | MPOJYKTOB
OKCIICPUMEHTAIILHOTO OJICITUPOBAHUS (bYHKIHOHAIBHOT
MOZC/IMPOBAHHUA 0 U CIIELIAAJIBHOTO

HAa3HA4YCHUA




METOIaMHK Bianenne metogamu CriocoOHOCTB

DKCIIEPUMEHTAIBLHOTO MaTeMaTH4YCCKOI O NPUMCHSATH
MOZI€/HPOBAHHS i | MOJEIMpOBaHUs U METObI
ONTHMU3AHI OITUMH3AIUN SKCIIEPUMEHTAIIBH
TEXHOJIOTHYCCKUX oro
TCXHONOTHICCKIX TIPOLIECCOB MOJICTTUPOBAHUS U
Bruaneer [poneccos NPOM3BOICTBA ONTHMH3AINH
NPOU3BOJCTBA MHIICBBIX | MMUMICBBIX IPOTYKTOB TCXHOJIOTHICCKHUX
MIPOJYKTOB (YHKIMOHATIBHOTO U TIPOIIECCOB
q)yHKHI/IOHaﬂI)HOFO u CIICOHUAJIBHOI'O HpOI/ISBOI[CTBa
CIIELIMATIBHOTO HHIICBAIX
MPOIYKTOB
Ha3HAYECHUS pony
3HaHUEe OCHOBHBIX Croco6HOCTh
mapaMeTpoB mo10MpaTh
0 TEXHOJOTHYECKOT 0 HEOOXOAUMEBIE
CHOBHBIC  IapaMeTPEI
P p 00opyI0BaHUs napameTphl
3HaeT TEXHOJIOTHIECKOTO TeXHOTOrMYECKOT
000pynoBaHHs 0 000pYyIOBaHUS
TIK-16-
TOTOBHOCTBIO BECTH
IIEPETOBOPEI C
lez)eKTHLII)MI/I Ymenue nonouparthb Cnoco6HOCTh
OPTAHH3AIMAMH H nmoaouparthb Hambonee | Hanboiee noaduparh
HOCTABIHKAMIL OIITHMaJIbHEIC BapHaHThl | ONTHMAIbHBIC Hanboee
BapUaHTEI OITUMaJIbHEIC
TEXHOJIOTUYECKOTO TEXHUICCKOT'O P
6 Ymeer TEXHUYECKOTO BApUAHTHI
2ng EHBZ];:HM’ 26GCH6‘ICHI/IH A Gecnieuenus IUTS TEXHAYECKOTO
C3VIETATEL MOTEXHOJIOTHYCCKIX OMOTEXHOJIOTHUECKHX obecrieueHust 11t
pesy HPEATIPpUATHN NIPEANPUATHI OHMOTEeXHOJIOTHYEC
MIPOCKTHPOBAHUS N ——
OMOTEXHOJIOTHYECK
T —— Bianenne HaBeIKaMHu CriocoOHOCTB
p A p HaBbIKaMU HeperOBOpOB HeperOBOpOB C BECTHU
CTaJMH IPOEKTa
p c MIPOEKTHBIMH | TIPOEKTHBIMHU TIEPErOBOPHI C
B OpraHu3alusIMHu u | OpraHu3anusiMu 1 MPOCKTHBIMU
JIaJIeeT
a OCTABIINKAMH IMOCTaBIUKAMH OpraHu3aIUsIMU 1
TEXHOIOIHIECKOrO TEXHOJIOTHYECKOTO IOCTaBIUKAMHK
obopymoBaHus TEXHOJIOTHYECKOT
obopynoBaHus

0 000pYIOBaHHUS

MeToauveckue peKOMEHIAlMU, ONpee/AlIne NPoueAyPbl OLeHUBAHUS

pe3yabTaToB OCBOCHHUA TUCHHUILJINHDBI

Tekymass arrecraumsi CTYAEHTOB. Tekyimias arrectauus CTYACHTOB IIO
nucrutinHe « TexHonorus (GyHKIIMOHATBHBIX MPOIYKTOB MUTAHUS MPOBOJIUTCS B
COOTBETCTBUM C JIOKAJbHBIMA HOpMaTUBHbIMU akTamu JIBDY wu sasisercs
00s13aTENLHOM.

Tekymass arrecraumss 10 JUCHUIUIMHE «DBHOTEXHOJIOTUS  MPOIYKTOB

(GYyHKUMOHAJIBHOTO  HA3HAYEHWs»  MPOBOAMTCS B (QOopMe  KOHTPOJIBHBIX



MEPOTPHUATHIA - 3aIIUThl pedepara, KOHTPOJIbHBIE DPAOOTHI- IO OIEHUBAHUIO
(GaKTUIECKUX pPEe3yIbTaTOB OOYUYEHUS CTYJIEHTOB W OCYIIECTBISICTCS BEIYIIUM
npernoaaBaTesieM.

OObeKTaMu OLICHUBAHUS BBICTYIIAIOT:

- y4eOHas nUCHUIUIMHA (AaKTUBHOCTh Ha 3aHITHSIX, CBOEBPEMEHHOCTH
BBITIOJTHCHUS PA3IMYHBIX BUOB 3aJaHUM, TIOCEIAaeMOCTh BCEX BUIOB 3aHATHUM IO
aTTeCTyeMOU JUCIUILINHE);

- CTETICHb YCBOCHUS TEOPETUYECKUX 3HAHWM;

- YpOBEHb OBJAJCHHS MPAKTHUYECKUMU YMEHUSIMHU M HABBIKAMH [0 BCEM
BUJIaM y4eOHOM paboThI;

- pe3yabTaThl CAMOCTOSITENILHON PaOOTHI.

IIpome:kyTouHasi aTrrecTanuMsi CTYJAeHTOB. [IpoMmexyTouHas arTecTarus
CTYJIEHTOB TI0 JWCHHUIUINHE «buoTexHomoruss mpOoAyKTOB (YHKIIMOHATHHOTO
Ha3HAYCHUS MPOBOJIUTCS B COOTBETCTBUU C JIOKAIBHBIMU HOPMAaTUBHBIMHU aKTaMHU
JIBOY u sBruseTcs 00s3aTeIbHOM.

B 3aBucMMOCTH OT BHJa MPOMEKYTOYHOTO KOHTPOJIS IO JUCIUIUIMHE H
GOpMBI €r0 OpraHW3aIllid MOTYT OBITh HCITOJIB30BAaHbI PA3IUYHBIC KPUTCPHH

OIICHKHY 3HAHWM, YMEHHUN U HABBIKOB.

KpnTeme BBICTABJICHHUSA OLHCHKH CTYJACHTY OK3aMCHE 110 TUCIHHUILINHE

«BHOTEeXHOJIOTUSI MPOAYKTOB (PYHKIMOHAJIBLHOT0 HA3HAYECHUA»

Bauubl Ouenka
N . TpeboBanus k cpOPMHUPOBAHHBIM KOMIIETECHIMAM
(periTuHrOBOM JK3aMeHa

OIICHKH ) (crangapTHas)




100-45 «3aumeHo» OneHka «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIU OH
rJyOOKO M TIPOYHO YCBOMJ HPOTPAaMMHBIM MaTepual,
MCUEPIIBIBAIOIIE, TOCJIEIOBATEIBHO, YETKO U JIOTHYECKU
CTPOMHO €ro M3JaraeT, yMeeT TECHO yBS3bIBaTh TEOPUIO C
NpPaKTUKOW, CBOOOJHO  CHpaBIseTCS C  33j1a4aMy,
BOIIPOCAMH M JPYIMMH BHUJIAMU TNPHUMCHEHHs 3HAHHI,
HpUYEeM HE 3aTPYJHSIETCS C OTBETOM IIPH BUIOU3MEHECHHUU

3a/laHul, UCIIOJIB3YET B OTBETE Marepual
MOHOTpaduuecKon JIUTEPATYPBI, IIPaBUIILHO
00OCHOBBIBAET IIPUHATOE pelieHue, BJIAJICET

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 00y4YeHne 03 JOMOTHUTEIBHBIX

OueHoYHbIE CPEACTBA IS IPOMEKYTOYHOM aTTeCTalMu
[IpomexxyTouHas arTecTanus BKIIOYAET OTBET CTYAEHTAa Ha BOIPOCHl K
3a4ery.
Bomnpocs! k 3auery
AJleKBaTHBIA YpOBEHb MOTPEOJICHUS.
Aaroput™ pa3paboTKH (PYHKIIMOHAIBHBIX IPOTYKTOB MUTAHUS.
AHTHUOKCUJAHTHI.
BererapuaHcTso.

BepxHuii 10MyCTUMBIN YPOBEHb MOTPEOICHHUS.

o 0k~ wbdPE

Bujapl nutanus

1. ButamMuHbl YW AHTHOKCHJAHTBI KaK KOMIIOHEHThl IPOAYKTOB
(G YHKIIMOHATBLHOTO MUTAHUS

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

B12, ®onarel, [lantoTeHoBas kuciora, buotusn).



9. BcacreiBaHUEe HIIEBBIX BEIIECTB.

10. Bropas rpymnma (QakTopoB — COCTOSIHUE OKpY>KAIOIIEH Cpesbl:
3arpsI3HCHUE OKPYXKAIOIMICH CpPEeIbl COMSAMHU TSKEIBIX METAIOB, BBIXJIOITHBIMHU
razamMu aBTOMOOUJICH, paTlOaKTUBHOE 3arpsi3HCHHE, BPEIHBIC BEIIECTBA MUTHEBOU
BOJIbI, TUIIEBBIX TPOTYKTOB U T.I.

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
3HAYMTENIbHBIC KOJTMYECTBA (DYHKIIMOHAIBHBIX HHIPEIUCHTOB HJIM UX TPYIIIL.

15. Kareropust b: mpoaykTel, B KOTOPHIX TEXHOJOTHYECCKH TOHIKEHO
coJiep KaHue BPEIHOTO TSI 30POBhS MHTPEIUCHTA UJIH MX TPYIIIIHI.

16. Kareropus B:  mOpoaykThl,  JOMOJHUTEIBHO  OOOTAIllCHHBIC
GYHKIMOHATBHBIMA WHTPEIUCHTAMHA C TOMOIIBIO Pa3IMYHBIX TEXHOJIOTHYCCKUX
MIPUEMOB

17. Knaccudukaius nuieBbIX BOJOKOH MO MpU3HAKAM.

18. Konuenuus auddepeHunpoBaHHOTO MU TaHusI (IO TPyIaM KPOBH).

19.  Konnenuus MakpoOHOTHIECKOTO MUTAHUSI.

20. KoHuemnmums onTuMaibHOrO IMMUTAHUS.

21. KoHuenmus MuTaHus IPEIKOB.

22. KoHuenmus pa3ieabHOTO MUTaHUS.

23. KoHuenius panydoHaIbHOIO MUTAHUS.

24. Konnenmwus ¢GyHKIIMOHATHHOTO MMUTAHMUS.

25. JleueOHOE nMUTaHHUE.

26. JledeOHO-TIpoUIAKTHYECKOE TUTAHUE.

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

Xnopusl).



28. Merononorus KOHCTPYMPOBaHMUS  (YHKUHUOHAIBHBIX MPOTYKTOB
MUTaHUA.

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

30. MoOHOHEHACHIIIICHHBIE JKUPHBIE  KUCIOTHL.  MOJMHEHACHIIICHHbBIC
XKUPHBIC KUCIIOTHI.

31. HacoluieHHbI€ )KUPHBIE KUCIOTHI.

32.  HayunHble OCHOBBI cO3/1aHUs (HYHKITMOHATIBHBIX MPOTYKTOB MUTAHUS

33. HenachbllleHHbIE KUpPHBIE KHUCJIOTHl KAaK KOMIIOHEHTHI IMPOJYKTOB
(GYHKIMOHATIBFHOTO MTUTaHUS

34. HerpagunmoHHOE MUTAHHUE.

35. OOmeH BemiecTB (METa0OIH3M).

36. Owera-6 u Omera3 I[THXK.

37.  OcHoBHBIC BUIBI ON(PHIOTCHHBIX ()aKTOPOB.

38.  OcHoBHbIE KaTeropuu (PyHKITMOHAIBHBIX MMUIIEBBIX MPOIYKTOB

39.  OcHOBHBIE OJOKEHUS KOHIETINN (HYHKITMOHATEHOTO MUTAHUSI.

40. OcHoBHBIE (DAKTOPHI, BIUSIONINE HA COCTOSTHUE 3/TOPOBbS HACETICHUS.

41.  OcHOBBI (pU3MOJIOTHH MUILEBAPEHUSI U OOMEHA BEUIECTB

42. Tlepmas rpymma ¢GaxTopoB — 00pa3 KU3HW COBPEMEHHOTO YeNIOBEKa:
CTpecc, THUIOAWHAMUS,  OXXHUPEHHE, HapylUIeHHWEe  CTPYKTYpbhl  IMHUTaHUS,
ayTonaToreHus (CKJIOHHOCTb K  BPEAHBIM  MpPHUBBIUKAM), J0OpPOBOJIbHAS
XpOHHUYECKasl IenpUBallMsl CHa.

43. TlumeBapeHHe B JKEIyIKe.

44, TlumeBapeHue B TOJCTOM KHUIIICUHHKE.

45. IlumeBapeHHe B TOHKOM KHUIIICYHUKE.

46. IlumeBapeHue BO PTYy.

47. IlumeBapuTelbHas cUCTEMA.

48. TIlumeBsie BojokHa. Hopmbl ¢dusmomornueckold mNOTpeOHOCTH B
MUIIEBBIX BOJOKHAX.

49. TlumieBbie UHTPEIUCHTHI C 3AITUTHBIME (PYHKITUSMHU.



50. TIlocneacTBust HapyUIEHUsI CTPYKTYPhI MUTAHMUS.

51. IlpaBoBas OCHOBa, peryJHpylouas pa3aIudyHble aCMEeKThl IPUMEHEHUS

(GYHKIIMOHATBHBIX TTPOTYKTOB MTUTAHUS.

52. IlpeOuoTMKM Kak KOMIIOHEHTHI
MUTaHUSA

53. IIpuHIHUIBI PaOHATHLHOTO MTUTAHUS.

54.  IIpoOMOTHKHM KaK KOMIIOHEHTBI
MUTaHUS

55.  IIpo6GiieMbl COBpEMEHHOTO MUTAHMUS

56. IIpodunakTuueckoe MUTaHUE.

MPOJIYKTOB  (PYHKIIMOHAIBHOTO

MPOAYKTOB  (YHKIIMOHATBHOTO

57. PexomeHayemble YpPOBHH NOTPEOJICHHS MUIIEBBIX M OHOJIOTMYECKU

AKTHBHBIX BEIIECTB.
58. CoOBOKYyMHOCTh  MOTPEOUTETHCKUX

IIPOYKTOB.

59. COBpeMeHHOG OTHOIICHUC K ITMTAHHIO.

CBOMCTB  (PYHKIMOHAJIBHBIX

60. CoxepkaHue KJIETYATKH B MUIIEBBIX MPOIYKTaX.

61. Coesslii onurocaxapup (SOE). Jlaktyno3a.

62. CocTosiHME U IEPCIIEKTUBBI PA3BUTHS POU3BOACTB (PYHKIIMOHATHHBIX

YKUPOBBIX TIPOAYKTOB
63. Cocrosinue u MEPCTIEKTUBBI
(YHKITMOHATBHBIX 0€3aJIKOTOJIbHBIX HAITUTKOB
64. Cocrosinue u MEPCTIEKTUBbI
(YHKITMOHATBHBIX MOJIOYHBIX IPOTYKTOB
65. Cocrosinue U NEPCHEKTUBbI
(GYHKIIMOHATBHBIX XJIEO0OYIOUHBIX U3ICTUI
66. Cnenuann3upoBaHHOE MUTAHUE.

67. CnocoObl monyyeHus: IpeOUOTUKOB.

Pa3BUTHA IIPpOU3BOACTBA
Pa3BUTHA IIPpOU3BOACTBA
Pa3BUTHA IMPpOU3BOACTBA

68. CpaBHUTENBbHAS XapaKTEPUCTUKA MPO- U MTPEOUOTHUKOB.

69. CylecTBeHHbIE U3BMEHEHHS B COCTABE U CTPYKTYpE MUTAHUS.

70. Teopun nutanus



71.
12.
73.
74.
75.
76.
77.
MPOAYKTA.
78.
79.
80.
81.
82.
83.
84.

Teopus anekBaTHOrO MUTAHUS.

Teopus cOamaHCUPOBAHHOIO TUTAHMUSL.

Texnonornueckue acnektsl odorameHus npoaykros [THXKK.
TexXHOIOrnYecKne acleKTsl IPUMEHEHUS ITUIIEBBIX BOJIOKOH.
TexHonornyeckue aceKThl MPUMEHEHHUS TPEONOTHKOB.
TexHOIOrnyeckrue acreKThl MPUMEHEHUS TPOOUOTHKOB.

TexHonornyeckuii mpouecc (HOPMUPOBAHUS CBOMCTB MHUIIEBOTO

TpagunuoHHOe UTaHUE.
Tpancranakro3uinupoBanHbie oaurocaxapuabl (TOS).
TpeGoBaHus K NPEOUOTHKAM.

TpebGoBaHus K MPOOMOTUKAM.

TpeboBanus k OIIN.

TpeOoBaHus K mITaMMaM OaKTepUid sl IPOOMOTUKOB.

TpebGoBanus, npeabsBisieMble K (pU3N0IOrHUYecKu (PYHKIIMOHATBHBIM

IMUIOICBBIM MHI'PCAUCHTAM

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

@aKTOpbI, BIUAIOLIME HA U3MEHEHUE COCTOSIHUS 310POBbsI HACEIICHUS
DU3HOJOTMYECKUE ACTIEKTH TPUMEHEHUHN TPEONOTUKOB.
DH3MOJOTUYECKUE ACTIEKTHI MIPUMEHEHUS MUIIEBBIX BOJOKOH.
®usuonornueckue acrektsl npumenenus [THXXK.

DU3HOJOTMYECKUE ACTIEKTHI TPUMEHEHHSI TPOOUOTUKOB.

q)OpMI/IpOBaHI/Ie CBOﬁCTB, OKa3bIBAOINKUX BBIPA)KCHHOC IIOJIC3HOC

I[eﬁCTBHe Ha 3J0pOBLC YCIOBCKA.

91.
92.
93.
MTUTAHUS
94,
95.
96.

dpykroomurocaxapuasl (FOS).
DOyHKIIMOHATBHAS POJIb MUHEPATBHBIX 3JIEMEHTOB

OYHKIIMOHAJIBHOE MUTAHUE U €T0 MECTO B CTPYKTYPE COBPEMEHHOTO

O yHKIMOHAIBHOE ITUTAHUE.
O YyHKIMOHAIBHOE IUTAHUE: UCTOPUS PA3BUTHUSA

(DYHKHI/IOHaJ'IBHBIe MMPOAYKTBI B CON3MCHHOM ITNUTAHUU.



97. Xapakrepuctuka GyHKIMOHAIBHBIX CBOMCTB MUIIEBHIX BOJIOKOH
98. DOrtanbsl pa3BUTUA KOHLENIMH (DYHKIHMOHAIBLHOTO THUTaHUS B

Pa3JIMYHBIX CTPpaHax.

Kpurepuu ouenku (YCTHbIN 0TBeET)

- 100-85 GaminoB — ecnu OTBET MOKAa3bIBACT MPOYHBIC 3HAHMSI OCHOBHBIX
MPOLIECCOB M3y4yaeMOM MPEAMETHOW 00JIaCTH, OTIMYAETCA TITyOMHON M MOJHOTOM
PACKpPBITHSI TEMBI; BJIaJICHUE TEPMHHOJIOTMYECKUM aIllapaToM; YMEHUE OOBSICHATH
CYLIHOCTb SIBJICHHM, IPOLIECCOB, COOBITHI, JesaTh BBIBOJALI U 0000IIEHUS, 1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, MPHUBOJUTH MPUMEPHI, CBOOOJHOE BIAJCHHE
MOHOJIOTUYECKOW PEYbl0, JIOTUYHOCTh U IOCJIEA0BATEILHOCTh OTBETA; YMEHHE
IPUBOJUTH IPUMEPHI COBPEMEHHBIX NMPOOJIEM U3ydaeMon 00JIacTH.

- 85-76 - 6amioB — OTBET, OOHAPYKUBAIOIINI MPOYHBIE 3HAHUS OCHOBHBIX
MPOIIECCOB U3y4aeMOil MPEAMETHON 00JacTH, OTJIMYAETCSl TTyOUHOU M TOJHOTOM
PACKpBITHS TEMBbI; BJIaJICHUE TEPMUHOJOTUYECKUM aIllapaToM; YMEHUE OOBSICHATh
CYIIHOCTh SIBJICHHH, ITPOIIECCOB, COOBITHM, AeNaTh BHIBOJBI U 000OIIEHUS aBaTh
apryMEHTUPOBAHHBIC OTBEThI, MPHUBOAUTH TMPUMEPHI; CBOOOAHOE BIAJCHUE
MOHOJIOTUYECKOW PEuYbl0, JIOTMYHOCTh M MOCIEAO0BATEIbHOCTh OTBETA. OJHAKO
JOMYCKAeTCsl OJTHO-/IBE HETOYHOCTH B OTBETE.

- 75-61 Gamn — olEeHUBAETCS] OTBET, CBUICTEIBCTBYIOIIMI B OCHOBHOM O
3HAHUW  TIPOIIECCOB  HM3y4yaeMOW MPEeIMETHOM  00JacTd, OTJIWYAIOIIUICS
HEJIOCTAaTOYHOW TIyOWHOW M TOJHOTOM PACKPBITHS TEMbI; 3HAHHEM OCHOBHBIX
BOIIPOCOB TeOpuH; ci1abo cHOpMUPOBAHHBIMM HABBIKAMHM aHAJIW3a SBICHUMH,
MPOLIECCOB, HEJOCTATOYHBIM YMEHHUEM JaBaTh apryMEHTUPOBAHHBIE OTBETHI U
OPUBOJUTH MPUMEPHI; HEJOCTATOYHO CBOOOJHBIM BIIAJCHUEM MOHOJOTHYECKON
peYblO, JOTUYHOCTBIO M MOCIEA0BATEIbHOCTBIO OTBETA. JOIMYCKAETCS HECKOJIBKO
OLIMOOK B COEPKAHUU OTBETA; HEYMEHHE IPUBECTH MPUMEP PA3BUTHSI CUTYALINH,
IIPOBECTH CBS3b C APYTUMU aCIEKTaMU U3y4yaeMoi 00JIacTH.

- 60-50 ©OamioB — oTBeT, OOHAPYKMBAIOIIWA HE3HAHUE MPOIECCOB

U3y4aeMoil TPEeIMETHOW O00JIaCTH, OTIMYAIOIINICS HErTyOOKUM pPaCKPHITHEM



TEMbI; HEC3HAHHMEM OCHOBHBIX BOIIPOCOB TCOPHHU, HGC(i)OpMI/IpOBaHHBIMI/I HaBBIKaMH
aHaJIi3a HBJ’ICHHﬁ, IMpoHcCCOB; HCYMCHUCM JaBdTb aPpIryMCHTHPOBAHHBIC OTBCTHI,
cI1a0BIM BJIaACHUEM MOHOJIOTUYECKOM p€4b0, OTCYTCTBUCM JIOTHYHOCTH H
IHOCJICAOBATCIILHOCTH. I[OHYCK&IOTCH CCPBC3HEBIC OIIMOKN B COACPKAHUN OTBCTA,

HE3HaHUE COBPEMEHHOU MPOoOIeMaTUKU U3ydaeMoi 00acTu.

Kpurtepuu onenku pedepara

- 100-86 OGammoB BBICTABISETCA CTYACHTY, €CIH CTYACHT BBIPa3ui CBOE
MHEHHE TI0 CQOpPMYJIUPOBAHHON mMpobdiieMe, apryMEHTHUPOBaJI €ro, TOYHO
OTIPEJICNINB €€ COoJIep KaHue U cocTapistonue. [IpuBeneHsl JaHHbIE OTEYECTBEHHOM
1 3apyOeKHOM JIUTepaTyphl, CTATHCTHYSCKHE CBEACHUS, MHGOPMAIIHSI HOPMAaTUBHO
npaBoBoro xapakrepa. CTYIEHT 3HAeT M BIIAJICET HABBIKOM CaMOCTOSITEIbHOU
WCCJIEIOBATEILCKOW PabOThl MO TEeME HCCIICAOBAHMS; METOJaMU W TIpHEMaMH
aHaNMM3a TEOPETHUYECKUX W/WIA TMPAKTHYCCKUX AacCIeKTOB H3ydaeMol 00JacTy.
dakTUYECKUX OLIMOOK, CBSI3aHHBIX C MOHUMAaHHEM IMPOOJIEMbI, HET; TpaduuecKu
paboTa opopmiieHa MPaBUITBHO

- 85-76 - OGamnmoB - paboTa XapaKTepu3yeTcs CMBICIOBOM IEIbHOCTHIO,
CBSI3HOCTBIO U TOCJIEOBATEIHOCTHIO U3TIOKEHUS; OMYIIEHO He Oomnee 1 ommoku
npu OOBSCHEHWHW CMBICTA WM CoAepaHus mpobiembl. [[ns aprymeHTanumn
MPUBOISITCS JTAaHHBIC OTE€UYECTBEHHBIX u 3apyOeKHBIX aBTOPOB.
[TpoieMOHCTPUPOBAHBI HCCIICOBATEILCKAE YMEHHS W HaBBIKH. DaKTHYECKHX
OIMOOK, CBSI3aHHBIX C TMOHMMAaHWEM TpoOiembl, HeT. JlomylieHsl oOHa-IBE
om0k B 0QOPMIICHHH PaOOThI

- 75-61 Gamn - CTYIEHT MPOBOJUT JOCTATOYHO CAMOCTOSITEIIBHBIN aHaIU3
OCHOBHBIX JTallOB U CMBICIIOBBIX COCTABJISIFOIIUX MPOOJIEMbI;, TOHUMAET 0a30BbHIE
OCHOBBI UM TEOpPETHYECKOE OO0OCHOBaHME BBIOpaHHOW TeMbl. [IpuBlieUeHBI
OCHOBHBIC HCTOYHHUKH 110 paccMarpuBaemMoit Teme. Jlomyiieno He 6omee 2 ommbok
B CMBICJI€ WK COJIEpKaHUU MPOoOIeMbl, 0OPOpMIICHUHN pabOTHI

- 60-50 6ayoB - ecnu paboTa MpeCcTaBiIsIET COOOM MepecKa3aHHbIA WU

MOJTHOCTBIO TIEPENMCAHHBINM HMCXOJMHBIA TEKCT O0e3 Kakux OBbl TO HH OBLIO



KOMMEHTapueB, aHaiu3a. He packpelTa CTpyKTypa U  TeOopeTHuecKas
cocTaBisitonias Tembl. JlonmyiieHo Tpu win 0oJjiee TpeX OIIMOOK B CMBICIOBOM

COJIEp>KaHUM PaCKphIBaeMOM MPoOIeMbl, B 0OpMICHUN PaOOTHI.

Kpurtepuu onenku - MeToj cOCTABJIEHUS] HHTEJLIEKT KapT

- 100-86 6anoB BBICTABISIETCS CTYACHTY, €CIM OH MPUHUMAET aKTUBHOE
y4acTHE B COCTaBJICHHWU HWHTEJUIEKT KapThl, MOKAa3bIBa€T TIIIyOOKWE 3HAHUS IO
3aJJaHHOM Npo0OJsieMe, aKTHBHO BBIPAXKA€T W OTCTaMBAaeT CBOE MHEHME, oOJsajaeTr
BBICOKUMHU KOMMYHHUKATUBHBIMU CIIOCOOHOCTSIMH.

- 85-76 GamioB BBICTABISIETCA CTYIEHTY, €CIM OH NMPHUHUMAET y4acTue B
COCTaBJICHUH MHTEJUIEKT KapThl, HO HE TIOKA3bIBACT ITyOOKHE 3HAHUS TI0 3a/IaHHOM
npobJeme, BRIpakaeT CBOE MHEHHUE U IIBITACTCS €r0 apryMEHTHPOBATh.

- 75-61 Oay BBICTABISET CTYIECHTY, €CJIM OH HE PUHUMAET UM IPUHUMAET
[IaCCUBHOE Yy4YacCTHE€ B COCTAaBJIIEHUM WHTEJUIEKT KapThl. Iloka3piBaeT cnalble

3HaHUI I10 3aHaHHOﬁ HpO6HCMC, HE CITIoCOOeH BbBIpa’KaTb CBOC MHCHHUC.



