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BBenenue

[IporpamMa BCTYNUTEIBHOTO MCHBITAHMS B AaCIHUPAHTYpy IO HAy4HOH
cienuanbHOCTU «1.5.6. broTexHonorus» (0Tpacis HAyKH — OHOJIOTUYCCKHE HAYKH)
npeaHa3HayeHa JUisi a0UTYypUEHTOB, IMOCTYHAIOIUMX Ha IPOrpaMMbl IMOATOTOBKU
HAay4YHbIX U HAYYHO-NEJArOrMYeCKUX KaJIpoB, B KA4€CTBE PYKOBOJALIEIO y4eOHO-
METOJMYECKOr0 JOKYMEHTAa i LIEeJICHAlPpAaBJICHHOM TMOJArOTOBKM K cjaade
BCTYNMTEIBHOTO SK3aMEHa.

BerynutenbHblii 3K3aMeH MpeACTaBisieT co00M (OopMy OLEHKH CTENEeHU
HOJIFOTOBJICHHOCTH aOWTypHEHTa K NPOBEICHUIO HAy4YHBIX HCCIEIOBAaHUI IO
KOHKPETHOM HayYHOW CIIEHUANbHOCTH U OTPACIM HAYKH, IO KOTOPOH IJIAHUPYIOTCS
HAay4YHbIE MCCIENOBAHMS M IOArOTOBKa aMcceprauuu. (Crada BCTyNUTEIBHOTO
’K3aMEHa IO CIEUUAIbHOCTH 00s13aTeIbHA JUISl 3aUMCICHUS] B aCIIUPaHTYPY.

PA3JEJI 1. OBIIUE IMOJIOXKXEHUSA

1. Ha BcTynmuTenbHOE€ WHCHBITAHHWE TMOCTYIMAIONIME JIOMYCKAIOTCS TMpU
HAJIMYUU JOKYMEHTA, YJOCTOBEPSAIONIETO JUYHOCTh M TPAKJAHCTBO (MACmopTa), U
PaCIUCKH O TI0/1a4ye TOKYMEHTOB.

2. dopMa TPOBEACHUS BCTYNUTEIBHOTO HCIBITAHWS: ITHUCHMEHHBIN
KOMITJIEKCHBIA MEXAUCIUIUIMHAPHBIN 2K3aMeH. B ciiyyae oTCyTCTBUS ITyOJIMKAIIHiA,
yKa3aHHBIX B II. 17, Tak)e MPOBOAUTCS YCTHOE coOecemoBaHue 1o pedepary (cwm.
Paznen 3), KOTOpBI Mpe1oCTaBIISIETCSl B 00s3aTEILHOM TOPSIIKE.

Bpewms BoinonHeHus 3aganus: 60 MUHYT.

DK3aMEHAIIMOHHBIN  OWJIET COACPKUT 2 KOHTPOJBHBIX BOMpOCa IO

JUCLMIUIMHAM, YKa3aHHBIM B pasjene 2.

3. [Io pe3ynpraTaM BCTYNUTENBHOTO HCIBITAHUS, MOCTYIANOIIEMY
BBICTABJISIETCSL OLIEHKa OT HyJs 0 cTa OamioB. MUHUMAaNbHBIN MONOXKUTEIbHBINA
Ooamn mo 100-GamnbHOM cucreme coctaBiasier 40 0OamioB, HUXKE KOTOPOTO
BCTYIUTEIbHOE  MCIBITAHUE CUMTAETCS  HECAAHHbIM, a WHJUBUIYyaJbHbIC
JOCTHKEHHSI HE paCCMaTPUBAOTCS.

Hrorosast olleHKa 3a BCTYIUTENbHOE UCIIBITAHUE ONIPEACIISIETCS 0 KPUTEPUSIM:
bansl Kpurepuii BbICTABJICHHS OLICHKHU
81-100 | [lemoHcTpanusi OTJIMYHBIX 3HAHUW 1O 3aJaHHOMY BOIIPOCY. YMeEHHue
WUTIOCTPUPOBATh TEOPETHUECKHE TMOJIOKEHUSI ACKU3aMU, rpaduKami,
dbopmynamu. Hlupokuit Kpyrozop mno o0Cy>k1a€MbIM BOITPOCAM.
61-80 | JleMoHCTpamusi TBEpAbIX 3HAHUI MO 3aJaHHOMY Bompocy. Hammuue
MEJIKMX HETOYHOCTEMN B OTBETE M B MIIIOCTPATUBHOM MaTepHalle.
51-60 | Herutoxoe 3HaHME BOMpoOcCa, HO C 3aMETHBIMU OIIMOKaMHU.
40-50 | Cnaboe 3HaHME ¥ TOHMMaHWE PACCMATPUBAEMOI0 BOMPOCa, CO
3HAYUTEJIbHBIMU OIIMOKAMHU
0-39 | He3nanue u HEMOHMMAaHKE PACCMATPUBAEMOTO BOIIPOCA.




4. BcerynuTenbHbIE HUCIBITAaHUS TPOBOJATCS B OYHOM ¢opMare U ¢
NPUMEHEHUEM JUCTAHUMOHHBIX TEXHOJOTUM MO PACIHCAHUIO TPUEMHON KOMUCCUU
YHUBEPCUTETA, pa3MEIICHHOMY Ha O(UIIMATIEHOM CaiiTe YHUBEPCUTETA.

OK3aMeHaIMOHHAsl ayAuTopus oOBsBIseTcss 3a | JeHb A0 Hayana
BCTYNHUTEIHHOTO UCIIBITAHUSA B OYHOM (popmarTe.

5. BerynuTenbHble HCIBITAHUSA C TPUMEHEHUEM JTUCTAHIIMOHHBIX TEXHOJIOTUI
MPOBOJATCA HA BBIIEJIEHHOM oOpa3zoBarenbHOM moprtaie MockoBckoro Ilomurexa
(http://lms.mospolytech.ru) (nanee — LMS), Ha KOTOpOM pa3MelleH OHJIaH-KYpC
«BUA2024 <Kon u HaumenoBanue OOI>» mns npuema BCTYNUTEIBHOTO
ucnbitanus (Hanpumep, «BHUA2024 _1.5.6. buortexHomorus»). BzaumoneicTBue
MEXJY Y4YaCTHMKaMH BCTYIUTEIbHBIX HCHBITAaHUNA (TIpelcenaTesieM, 4YICHAMH
KOMHUCCHM U aOUTYpHUEHTaMM) OCYIIECTBISIETCSI C NMPUMEHEHHEM AMCTAHLMOHHBIX
TEXHOJIOTUH U BUICOKOH(EpEHIICBA3U B cucteme Zoom, Webinar u mp. Ccpuika Ha
BHICOKOH(EPEHIINIO pa3MelaeTcsi B oHlaitH-kypce Ha nopraine LMS. KonkpetHsiit
BH/I UCITOJIB3yEMOTO MPOTPAMMHOI0 ITPOIyKTa OYIET YKa3aH NMPUEMHON KOMUCCUEH.

6. Ownnaiin-kypc «BUA2024 <Komx wu HaumenoBanue OOI>p,
IpeaHa3HaYeHHbIN I npoBeneHus BUA, coxepur pasgensl g 3arpy3Ku
MMCbMEHHBIX OTBETOB M pedepaTa, MporpaMMy BCTYNUTEIbHBIX HCHBITAHUNA I10
Hay4YHOM CIIEHHAIBHOCTH, TpaBuia npoBeneHuss BUA, B T.u. OnmaHk coriacus
a0UTypHUEHTa O MPOBEACHUM BUACOPUKCAINN XOJa UCIIBITAHHM.

7. Peructpanusa Ha noptaie BUA2024 u goctyn k onnaitH-kypey «BM1A2024
<Koxg wu HaumenoBanme OOII>» ocymiecTBasgercs W3 JUYHOrO KaOwHETa
abutypueHTa, cOpMUPOBAHHOTO MPH I0/1a4e JOKYMEHTOB B IMPUEMHYI0 KOMUCCHUIO
Mockosckoro [Tonnrexa.

8. Ccputka mna moakiIoueHuss K BuaeokoHdepennnmun BUA nmocrymHa
abutypuenty B onnaiH-kypce «BM1A2024 <Kox u HammenoBanue OOII>» mocie
peructpanuu Ha nopraie BUA.

9. Ilepen HauanOM BCTYNHUTEILHOTO UCIIBITAHUS, IOCTYNAIOIUM COOOIIAeTCs
BpEMs U MECTO MOJyYeHUs] HHPOPMALIUU O MOJYUYEHHBIX pe3yibTaTax.

10. Ha BCTynWTENBbHBIX MCHBITAHUSAX  PA3PEIIAETCA  IMOJIB30BATHCH:
CIIPABOYHOM JINTEPATYPO, MPEICTABIAEMON KOMUCCUEH. 3aNpeIIeHO MOJIb30BaThCS
CpElICTBaMH CBSI3H.

11. ITocTynaromuii, HapyIIAOIIMI MPaBUIA MOBEICHHUS HAa BCTYIIUTEIHHOM
UCIIBITAHUH, MOXKET OBITh y/IaJICH U3 ayJUTOPUH 03 peIynpexKICHUS.

VY Takoro moctymarouiero OTOMparoTCsi BCE SK3aMEHAIIMOHHBIE MaTepualbl.
damunus, UMsl, OTYECTBO YIAJIEHHOIO U3 ayIUTOPUM MOCTYNAIOLIErO U MPUYHHA €T0
YAQJICHHS] 3aHOCSTCS B IPOTOKOJ MPOBEAEHUS BCTYIUTEIBHOTO UCTIBITAHUS.

[TocTynarommii MOKET MOKUHYTh ayJIUTOPHUIO TOJIBKO TOJHOCTBIO CIIaB BCE
AK3aMEHAIlMOHHBIE MAaTEPUAIBI.

12. Ilpu npoBeleHUH BCTYMUTEIBLHOTO HCIBITAHUS BOMPOCHI MOCTYMAIOIINX
N0 COJAEPX AHUIO HK3aMEHAIMOHHBIX BOINPOCOB WIEHAMHM 3K3aMEHALMOHHOU
KOMHUCCUU He paccmaTtpuBaiorca. [lpu oOHapykeHMHM omne4yaTKd WM JIPYrou
HETOYHOCTH  KAakKOro-imbO  3aJlaHusd  BCTYNUTEIBHOTO  WCMBITAHUS,  YICHBI
AK3aMEHALlMOHHOM KOMHCCHU O00s3aHbl OTMETUTH 3TOT (aKT B MPOTOKOJE
POBEJICHUS] BCTYMUTEIBHOTO HCIBITAaHUS. JK3aMEHAIMOHHOW KOMHCCHed OyayT



IPOAHATM3UPOBAHbBI BCE 3aMEYaHusl, MPU MPU3HAHUK BOIPOCA HE KOPPEKTHBIM OH
3aCUUTHIBAETCS MOCTYIAOIIEMY, KaK BbIIOJHEHHBIN MPAaBUIBHO.

13. TluceMeHHBIE OTBETHI HA BOMPOCKHI 0OopMIISTIOTCS Ha Oianke Gopmarta A4
C yKa3aHueM HJIeHTU(UKAIUOHHBIX AaHHbIX abutypuenta (Pammnusa 1.O., Homep
ounera, HoMep Bompoca). biaHk 3amonHsAeTcs BpYy4HYIO, pa300pUMBBIM MTOYEPKOM.
DCKU3bl, CXEMbI BBINOJHAIOTCS BPYYHYIO, JOIYCKAETCS NMPUMEHEHHE YEPTEKHBIX
MHCTpYMeHTOB. Kaxaas cTtpaHuia, coaepkaiias OTBET, HyMEPYETCs U BU3HPYETCS
aOUTYypPHUCHTOM.

[Ipu mpOXO0KIEHUN BCTYNUTEIBHOTO UCTIBITAHUS B TUCTAHIIMOHHOM (popMare,
[0 HUCTEYEHUU BPEMEHHU, OTBEJCHHOTO Ha BBINMOJIHEHUE MHCHMEHHOTO 3K3aMEHa,
MOCTYTAIONINIA 3arpy’kaeT CBOW OTBeT B Qopme ckaH-gokymeHnrta (.pdf) wm
dororpaduu (.jpg) B omnaitH-kypce «BMA2024 <Kox m HammenoBanue OOIT>»
CTPOrO O BPEMEHH, YKa3aHHOI'O 3K3aMEHALIMOHHON KOMUCCHEH.

14. Iloctynaromuid, CHAIOMIMN BCTYNUTEIbHBIE UCIBITAHUSA IUCTAHIIMOHHO,
TAaK)K€ MOXXET OBITh JOCPOYHO yJajieH M3 BEOMHApPHOW KOMHATHI B CIIy4ae €CJIH
OOHApYKHUTCS, YTO OH HAXOJUTCS B MOMEIIEHUHU HE OJAUH M €My MOMOTalOT TPEThH
TULA.

15. Ioctynaronmii, KOTOPBIM IUIAHUPYET CAABATH BCTYIUTEIbHBIE UCTIBITAHUS
JTUCTAHIIMOHHO, JOJDKeH ObITh obOecneden [IK ¢ Buageokamepoil Xopoiiero
paspenieHusi, MUKpo(OHOM, U YCTOMYMBBIM UHTEPHET COEAMHEHUEM, IIPH 3TOM €CITU
B IIPOILIECCE NPOBEACHUS UCHBITAHUNA Yy IMOCTYMAOUIETO IPOIALaeT KapTUHKA WIH
CUTHAJI UHTEPHET COEIUHEHMSI U OHO OyJeT pa3opBaHO, UMeeTCsl He Oojiee 5 MUHYT
Ha TIOBTOPHOE TMOJKJIIOYEHHE, Oojiee 3TOr0 BPEMEHHM MCIBITAHUE CUUTACTCS
3aBEpUICHHBIM, IOCTYTAIOIIEMY CTaBUTCS OLIEHKA IO (akTy Impouienueit oeceas! 10
BPEMEHU OTKIHOYEHUS.

16. Ilo OKOHYaHMM  BCTYNMTEJIBHOIO  HCIBITAaHUS  IMOCTYMAOLIUMA
uH(popMHUpyeTCs KOMHCCHEH O HaOpaHHBIX OamiaXx € Y4YeTOM HHAMBUAYaJbHBIX
JTOCTUKECHUH.

17. Ilpu npuemMe Ha oOydeHHE MO MporpaMmaM AaCHUPAHTYPbl YHHUBEPCUTET
YUHUTBIBAET CIACAYIOIINE UHIMBUIyaIbHbIE JOCTHIKEHHUS:

e nyOnMKaUU B U3AAHUSIX, UHIACKCUPYEMBIX B MEXIyHApOJHbIX 0a3ax Hay4HOIO
nutupoBanust Web of Science u Scopus - 10 6a10B 3a KakIyr0 MyOJIMKaINIO;

e TMyONUKAIMU B U3JIAHUAX, BXOJAIIUX B TMEPEUEHb DPEICH3UPYEMBIX HAYUYHBIX
W3JlaHuii, peKoMeHIoBaHHbIX BAK s myOnuMkanmuu OCHOBHBIX HAayYHBIX
pe3ynbraToB  Auccepranuii  («mepeueHb BAK»), a Takke aBTOpPCKHE
CBUJIETENBCTBA HA U300PETEHHUs, MAaTEHThl — 5 0aJJIOB 33 KaXIYI0 MyOJIMKAIUIO,
aBTOPCKOE CBUAETEIBCTBO MJIU MATEHT;

® CTaThH, TEKCTHI, TE3UCHI JOKJIA/IOB, OMyOJIUKOBAaHHBIC B TPYAaX MEXIYHAPOTHBIX
WM BCEPOCCHUICKUX CHMIIO3MYMOB, KOH(MepeHIud, ceMuHapoB - 4 Oamra 3a
KXAYI0 ITyOJIUKaLHIO.

® JUIUIOMBl TOOEaUTENe  MEXIYHapOJHBIX W  BCEPOCCHMCKUX  HAy4YHBIX
KOHKYPCOB, CTYJE€HUYECKHX OJUMIIMAJ W TBOPYECKUX (ecTuBanei, TemaTuka



KOTOPBIX COOTBETCTBYET HaAIPaBIEHHOCTU MOJITOTOBKU (Hay4HOI
CHENMATFHOCTH) B aCIUpaHType - 3 0asia 3a KaXKAbli JUTLIIOM.

e [poune myOnuKanuu - 2 0amia 3a KaKIyro MyOIuKauuro.

® JIUIUIOMBI MOOEIUTENeH PETHOHATBHBIX KOHKYPCOB, CTYJACHUECKHUX OJIMMIIMA[ U
TBOPUYECKUX (pecTHBAJICH, TeMAaTHKa KOTOPBIX COOTBETCTBYET HAIPABICHHOCTU
HOJATOTOBKM (HAYyYHOM CHEIMAIbHOCTH) B aclUpaHType - 2 Oamna 3a KaKAbli
JUTLIOM.

® HaIWYHE YIOCTOBEPEHHUS O cllade KaHAUJATCKUX SK3aMEHOB (VI JIUII, CAABIINX
KaHIUJATCKUE SK3aMEHBbI 32 pyOekOoM); CHPaBKH O HAJIMYMU 3aKOHHOM CHIIBI
NPEIbSIBICHHOTO JOKyMEHTa O CAaue KaHAMJATCKUX SK3aMEHOB, BBIJAHHOU
MunucrepcTBoM 00pa3oBanusa U Hayku Poccuiickoit @eaepanun) — 2 6amia;

e JIMIUIOM MarucTpa Wid cueruanucra ¢ omyuem — 10 6amios;

® PEKOMEHJATENIbHOE MUCHMO OT MOTEHLIMAIBLHOTO HaydyHOro pykoojutens — 30
0asoB.

18. Yuer uwHIMBUIYaNbHBIX JOCTHUKEHHH OCYIIECTBISAECTCS MOCPEACTBOM
HauyuClIeHUs] OaJUIOB 3a WHAMBUAYyaJbHBIC JOCTHKEHUS, HO He Ooznee 100 OammoB
3a COBOKYIHOCTb IPEACTABJICHHBIX HHIWBUAYAJIbHBIX JOCTUXKEHUU. YKa3zaHHbIE
OaJIBI HAYHCIISIOTCS MOCTYNAIOIIEMY, MPEJCTABUBIIEMY JIOKYMEHTBHI,
MOATBEPKIAIONMINE TOJTYUYEHHUE PE3YyJIbTaTOB HWHAWBUIYATIbHBIX  JOCTHUKEHUM,
U BKJIIOYAIOTCS B CYMMY KOHKYPCHBIX OaJlUIOB. YUeT MHAMBUIYATbHBIX JOCTHKCHUI
OCYIIECTBJISIETCS TMPEIMETHOW KOMHUCCHEH B XOJI€ IPOBEACHUA KOMILJIEKCHOIO
sk3ameHa. IlocTynmaromuii OPUHOCUT KOMUKM MAaTEPUAoB, TMOATBEPIKIAIOIINE
WHJIUBUTyaJIbHBIC TOCTHKEHUS, HA KOMITJIEKCHBIN DK3aMeEH.

PA3JIEJI 2. COAEP)KAHUME BCTYIIMTEJIBHOI'O NCIIBITAHUSA

Tema 1. OcHOBHBIC HANIPABJICHUA U 321a4U COBPEMEHHON OMOTEXHOJIOT MU

buorexHomorust kKak 007acTh JEATEILHOCTH OOIMECTBA JUIS TOJYYCHUS
TMIOJIC3HBIX TTPOIYKTOB C MCIOJIB30BAHUEM OMOKATATMTHYECCKOTO TOTCHIIMAJA KUBBIX
areHTOB: KJIIETOK MHUKPOOPTaHW3MOB, PAaCTCHHUH WM JKMBOTHBIX W MX KOMIIOHCHTOB,
(bepMeHTOB.

Kpatkuii uctopudeckuii O4epK pa3BUTHS OHUOTEXHOJOTHU: AMITUPUYECCKUH,
ATUOJIOTHYSCKUH, OMOTEXHMYECCKUH M TCHOTEXHHWYECKHH mepuoasl. OCOOCHHOCTH
HOBEHIIIETO JTana pa3BUTUS OMOTEXHOJIOTHH: MoiydeHue pekomOunantHou JIHK u
pa3paboTKa METOJIOB T€HETUYECKOM M KJIETOUHON WHKEHEPHH JIJIS TTOTYUEHUST HOBBIX
npoayineHToB. OcoOEHHOCTH OWOTEXHOJOTUHA B CPAaBHEHUM C XUMUYECKUMU
TEXHOJIOTUSIMU. BHOTEXHONOTHSI KaK HampaBJICHHE HAYYHO-OMOTEXHOIOTHYECKUX
npoiieccoB. OCHOBHBIC HAIPaBIECHUS COBPEMEHHON OMOTEXHOJIOTMH W MHUPOBBIC
TEHJEHIIMU B pa3BUTUU OuoTexHosnoruil. llBeroBas knaccudukaus npoUiIbHBIX
HarpaBJIeHH OuoTexHosioruu: kpacHas (red), sxenras (yellow), cunss (blue),
3eneHas (green), kopuuHeBasi (brown), Ttemnas (dark), pozoBas (purple), Oemas
(white), 3omortas (gold), cepas (grey). Pesynbrarel M AOCTHXKEHHS B 00JIaCTH



pazButusi O6uorexHojorui B Poccuiickori ®denepanmu. IlonmuauciunimHapHOCTh
COBPEMEHHBIX TEXHUYECKOTO Mporpecca, ONMUPAIOIIEeCs] HA MEKIUCUUTUIMHAPHBIE
3HaHHWS — Ouoyiormdeckue (TeHeThka, Ouoxwmus, Omodu3mka, MHUKPOOHOJIOTHSI,
bu3noNorus KIETOK PACTCHWA W JKUBOTHBIX). DHOTEXHOJOTHS B PEIICHUU
I00ANTBHBIX TPOOJIEM Ha COBPEMEHHOM 3Tare Pa3BUTHS YEIOBEYECKOTO 00IIEeCTBa.

Pemienne  TeopeTHMUECKMX M NPAKTHUYECKUX  HpoOJieM  METoJaMH
OMOTEXHOJOTHH.

Tema 2. OcHOBHBIE 3JIeMEHTHI OHOTEXHOJOTMYECKHX IPOLECCOB.
buosoruyeckne 00beKThI, Cy0OCTPAThHI

[IponyneHTsl OMOTEXHOJOTMYECKUX MPOLECCOB: MPOKAPUOTHI, JYKAPUOTHI,
dbepMeHTHBIE MpernapaThl, KyJbTypbl KIETOK M TKaHEW pacTeHUH U KUBOTHBIX.
OcobGenHocTy MeTaboIM3Ma MUKPOOPTaHU3MOB: TTPEUMYIIECTBA JJIS UCIIOJIb30BAHUS
B OMOTEXHOJOrMYecKUX mporeccax. [loHsTHE O MOMyNAIMOHHONW W3MEHYHMBOCTHU
MHUKPOOpPraHu3mMoB. COBpEMEHHBIE METObl TEHETUYECKON U KIETOYHOM MHKEHEPHUU
JUIS. TIOJIyYEHHUs HOBBIX NPOIyLEHTOB. [IpoOiieMbl 0G€30MacHOCTH MCIOJIb30BaHUS
TEHHO-UHKEHEPHBIX IITAMMOB B HAY4YHBIX HCCJIEAOBAHUAX W B IMPOMBIIIICHHOMN
OMOTEXHOJIOTUH.

buorexHomoruss pacTteHnil. XapaKTEpUCTHKA KyJbTYyp KIETOK M TKaHEH
pacTeHM KakK MPOJIYIEHTOB JUIsi OMOTEXHOJOTHYECKUX TipoiieccoB. Hcropus
BBIJICJICHUSI U TOJYYEHHUS TIOJIE3HBIX MPOAYKTOB C UCIOJb30BAHUEM CYCIEH3MOHHBIX
KYJbTYp KIIETOK U TKaHEW pacTeHUM. XapaKTEPUCTUKA KYJIbTYp KIIETOK UBOTHBIX,
UCIIOJIb3yeMbIX B OMOTEXHOJOTHSX. VcTopusi BBIJCICHHUS U TIOJYYECHHS TOJIE3HBIX
MPOAYKTOB C UCIIOJb30BAHUEM CYCHEH3HUOHHBIX KYJIbTYp KIETOK W TKaHEH
JKUBOTHBIX. [ MOpUIIOMHBIE  TEXHOJOTHHU: TIOJYYEHHE MOHOKJIOHAJIBHBIX M
MOJIMKJIOHAJIFHBIX aHTUTEN U a03uMoB. bruokaTtanus.

depMEeHTHbIE npenaparbl B OMOTEXHOJIOTUYECKHUX npoueccax.
NmMmobunn3oBanHblie (pepMeHThl. COBpeMEHHbIE OMOTEXHOJIOTMH C UCIIOJIb30BAaHUEM
VHKEHEPHOW SH3UMOJIOTUU.

Cyoctpatbl I-ro II-ro u III-ro mnokojieHMt B OHOTEXHOJIOTHSX IS
KyJbTUBUPOBAHUS XeMO- U (oro- aBrOoTpodoB U reTeporpodoB. Chipbe U
MUTATENIbHBIE Cpebl B OHUOTEXHOJIOTMYECKUX MPOM3BOACTBAX: MHHEPaIbHOE,
OpPraHUYECKOTO MIPOUCXOKICHHUS, CHHTE3UPOBAHHOE XUMHUECKUM ITYyTEM.

Tema 3. OcHOBHBIE CTaAMM W  TEXHOJOTHYECKHE  PEKUMBI
KYJbTUBHPOBAHUS MHUKPOOPraHU3MOB, KYJbTYP TKAHEll M KJIETOK PACTCHUIl H
KMBOTHBIX

Knaccudukanuu mporeccoB (epmentanuu 1o ¢ase, acenTHKe, UCTOYHHKY
yTJIepoJia, OTHOIIEHUH K CBETY, YHUCIY MPOAYIIEHTOB, OpraHU3aluu (PepMeHTAIIHH.
da3pl pocta B MIEPUOIUYECKOU dbepMeHTaInY. Kunernueckue 151
MaKpOCTEXHUOMETPUUECKUE XapaKTEPUCTUKHU mpolecca. CTEXMOMETPUST MPOLIECCOB
KYJbTUBUPOBAHUS MHUKpOOpPraHu3MoB. CrexuoMmerpuueckas ycloBHas (opMyia
ouomaccel, noHstue o C-moise. CTeneHb BOCCTAHOBIICHHOCTH CYOCTpaToB M €€
UCIIOJIb30BAHUE JIsi pacuera TermioBoro 3¢¢dexkra OMOXMMHYECKUX IMPEBPAIlCHUM.
OCHOBHBIE CTAaIUM TEXHOJOTHYECKOTO pPEXUMa BbIPAIIMBAHUS IPOAYLIEHTOB:
IIPUTOTOBJICHUE TMUTATEJIBHOW Cpeabl, IOArOTOBKA amnmapaTypbl, [OJYyYEHHE



WHOKYJISITa;, KYJIbTUBUPOBAaHUE IMPOIYLEHTOB; BBIJICICHUE IEIEBOr0 IMPOIYKTa;
OYHMCTKA LIEJIEBOT0 MPOIYKTA.

Otansl BBIACIECHUS NPOAYKTa: QuiubTpamnus, GIoTHUpOBaHHUE, CENApPUPOBAHHE,
aBTONU3, OCAXKACHME, OJKCTPAKIMSA, KpUCTAIM3alUsA, IEHTpU(yrupoBaHue,
ynbprpaduibTparusa. Ounctka — copOumsi (CBSI3bIBaHUE) KAaOJMMHOM, TpudochaToMm
KQJIbLIMS, TUAPOKCH]IOM ITFOMUHUS U APYTUMH aICOPOCHTAMH.

Tema 4. Ilpoumeccl W anmaparbl MHKPOOHOJIOrHYeCKOr0 CHHTe3a W
omokarasusa. Paspaborka TeopuM MOJEJHUPOBAHUA, ONTHMHM3AUMH H
MaCIITA0MPOBAHUSA MPOLECCOB U ANMMAPATOB MUKPOOHOJIOTHYECKOT0 CHHTE3a

XapakTepucTUKa MpOLECCOB B MPOMBIILIEHHON MUKPOOHOJIOTHH: OMOCHHTES,
ouorpanchopmanusi, KyiabTuBUpoBaHue. lleneBble TPOAYKTHI: TEPBUYHBIE U
BTOPUYHBIE META0O0IUTHl (HYKJICMHOBBIE KHUCIOTHI, (DEPMEHThI, aMHHOKHCIOTHI,
AHTUOMOTUKH, HYKIJICO3U[bl, HYKICOTHbI; alKaJOUJbl, THOOEpPETUHBI, TJIUKAHBI,
TJIMKOHBIOTaThl, OPTAaHUYECKUE KUCITOTHI, CIIUPTHI, JIUMHUbI, TENTUIHBIE TOPMOHBI).
Tpanchopmaiusi: HeOpraHuYecKHe BeliecTBa (0OHAPYKEHUE METAIIOB, 00OTaIlICHHUE
METaJUIOB); OpraHUYECKHEe BellecTBa (KOMIIOCTUPOBAHHE OTXOJOB, IOJyYEHHE
ouorasa).

AnmapaTtypHoe opopmiieHne MUKpPOOHOJIOTUYECKUX MIPOU3BOJICTB.
OOGopynoBanue sl pa3fAeieHUs] MUKPOOHBIX CYCIIEH3UH, KUAKON U TBEpJION (a3l
(ueHTpU(yYru OCaAUTENBHOIO M (QUIBTPYIOMIET0 TUIIA C NEPUOJUYECKON U
HEMPEPHIBHOM  BBITPY3KOM  OCajka;  CymnepueHTpudyrv, cemapaTtopbl s
bunbTpoBaHUS U OTXKHUMa oOcaakoB). OOopyaoBaHHE ISl KOHIICHTPUPOBAHUS
KyJbTYpaJbHBIX KUAKOCTEH ¥ HATHUBHBIX PACTBOPOB BaKyyM-BBIIAPUBAHUEM
(ammapathbl ¢ BOCXOSIIEH U Majatolie MICHKON; POTOPHO-TIJICHOYHBIE UCTIAPUTEIH ).
O6opynoBaHue mJii TPOBEACHMSI MPOLIECCOB OCAXJIEHUS (BIUSHUE HayalbHON
KOHIIEHTPALlMU OCa)X/1aeMOI0 BEIIECTBA, TeMIepaTyphl Ha CKOPOCTh OOpa3OBaHUs
ocanika). O0opyaoBaHUe AJisi MMPOBEACHUS MPOLECCOB IKCTPAKLMUU U3 TBEPAOH (a3bl
U OpPraHWYECKUM pacTBOpUTENEM (BJIMSHUE COOTHOIIEHUs (a3 Ha A>(PPEeKTUBHOCTH
nporiecca). OOopynoBaHue s 0OapOMEMOPAHHOTO pa3ACICHUS U OYUCTKU
NPOAYKTOB OMOCHHTE3a U BO3Ayxa (MUKpOQMIbTpALMS, YIbTpapUIbTpaLIUs,
oOpaTHBId OCMOC, CEJIEKTUBHOCTH OapoMeMOpaHHBIX MPOLECCOB; KOHLEHTpaLus
resicoOpaszoBanust). O00pyI0BaHKE IS XpOMATOTPaPUIECKOT0 KOHIIEHTPUPOBAHUS U
paszeneHuss KOMIOHEHTOB HATUBHOTO PacTBOpPA (MOHHBINA 0OMEH U reib(uibTpalus;
OUYMCTKA MPOAYKTOB OMOCHHTE3a Ha THAPOoGoOHBIX copOeHTax). OOopyaoBaHHE s
CYIIKH OMOTEXHOJOTUYECKOW MPOIYyKIMU (CYIIUIKH PaCHbUINTEIbHBIC, BAJIBIICBO-
JICHTOYHbIE, OapaOaHHbIE, KHIISIIETO CJIOS, MHEBMATHYECKUE, CYOJMMAIMOHHEIE,
BaKyyMHbIE, BaKyyMHbIE ¢ ToAOpocoM aasieHus). O0opynoBaHue AJisi OUUCTKHU ra30-
BO3MIYIIHBIX BBIOPOCOB M CTOYHBIX BOJ (TpyObl BenTypu, ckpyOOepsl MOKpou
OUYUCTKH, OTCTOMHUKHU, OMODUITBTPBHI, A9POTEHKH, OKCUTCHKH, METAHOTEHKH ).

Tema S. IIpuHUUMNBI peryJHpPOBAHUsA, KOHTPOJIA U ABTOMATHYECKOIO
yIpaBJeHUsA  mpoueccaMu  OMOTEXHOJIOTHM:  CO3JaHMe  NpPUOOPOB M
KOMIbIOTEPU3NPOBAHHBIX CHCTEM VIS U3MePeHHsl PA3JIMYHbIX apaMeTPoB

KonTtponupyemble mnapameTpbl MpU BBIPAIIMBAHUM KIETOK IPOKApPUOT MU
YKapuoT B OuopeakTopax: KO3(P(PUIMEHT 3amoJIHeHHS, MOIIHOCTh U CKOPOCTb
BpalleHUs] MeIajikd, redox-NMOTEeHLHal, KOJUYECTBO PACTBOPEHHOTO KHUCIOpOa,



KoiauuectBo  pactBopeHHoro  CO2, oOHapy»XeHuUe TIE€Hbl, PEryJupOBaHHE
MEHO0Opa30oBaHus, MOTPEOJICHHE TIIIOKO3bl, Aa30Ta, KOJHMYECTBO OMOMACCHI,
TeMIIepaTypa, CKOPOCTh MOToKa raza. CKOpoCTh J00aBIEHUS MOTOKA MUTATEIbHBIX
BEILECTB, JAaBJEHHE, BSI3KOCTh, pH, 0TOOp (CIMB) KyJNbTypaldbHOW KUAKOCTH,
dbepMeHTaTUBHAS aKTUBHOCTh, aHTUOMOTHYECKAsi aKTHBHOCTH, onpeaeneane JJHK u
PHK, onpenenenune ATO.

Meroabsl  KOHTpOJS ~ MHUKPOOHMOJOTMYECKOTro  mpouecca:  (pU3HYECKUi

(CBETOONTUYECKUH, AJIEKTPONPOBOIHOCTD, OTIpeJIeIICHHE OKHUCJIUTEIIbHO-
BOCCTaHOBUTEIBHOTO NOTEHIINAIA, crekTpodoTOMETpHS, HedenomeTpus,
TEPMOMETpHUS),  MEXaHWYECKMM  (BHEIIHMM  —  pEryjJMpoBaHHUE  YPOBHS,

JTUHAMOMETPUYECKUI ~ JaT4yMK, TeMIepaTrypa, TOpPCHOHHAash  JUHAMOMETpHS,
BHYTPEHHHI — TEH30/1aTUMK, PACXOJOMEPHI TAXOMETPHUSI, POTAMETPHI, PACXOJOMEPHI,
CUETUMK Karesb, JMHAMOMETPUYECKHE JaTYMKH, MAHOMETPHS, BUCKO3UMETPHUS),
¢uzuko-xumuueckuit  (MK-  snexkTpoxumMuyeckuii, COEKTpOMETpUsS U JIp.),
OMOXUMUYCCKHUIN, XUMUYCCKHI.

Co3ganue M HIKCIUTyaTalds OPUOOPOB CHUCTEM H3MEpeHUsl (HU3NUYECKUX,
(GU3UKO- XUMHYECKUX, OHUOXUMUYECKUX U  (PU3HOJOTHMYECKUX IapaMeTpoOB,
KOMITBIOTEPU3UPOBAHHBIX OMOTEXHOJOTHUECKIX KOMITJIEKCOB.

Metonomorus KOMIIBIOTEPHOT'O MOJIEITUPOBAHUS. Maremaruueckoe
MOJICTUPOBAHUE MTPOIIECCOB OMOTpaHchopMalii U OUOKaTaIn3a.

Tema 6. O0J1acTH NpUMeHEeHUSI COBPEMEHHOI OMOTEeXHOJIOTHHI

6.1. Buomexnonocuu 015 nuwLe8ol NPOMbIULIEHHOCTIU.

MukpoOuooruyeckoe MPOU3BOACTBO  WHIUBUIYAIBHBIX  OPraHUYECKUX
KUCIOT (JIUMOHHasA, s0J04YHasg, acmaparuHoBasi KHUCJIOTHI). Mcmonbs3oBaHue
dbepMEHTOB MHUKPOOHOTO TPOUCXOXKIACHUS JUIsi THUIIEBOM MPOMBIIUIEHHOCTH:
(ammI1a3bl, pPEHHUHOIIOI00HBIE TIPOTENHA3BI, TITIOKOU30MEpasbl, OeTa-rajlaKkTo3uaas3bl,
oeta-ppykrodypaHo- 3uaa3bl); MPOU3BOACTBO MOJICIACTUTENICH-3aMEHUTENEH caxapa
(rmok030-  PpykTO3HBIE cuUpombl, acmaptam). [Ipou3BOACTBO OHMOJIOTHYECKU
aKTUBHBIX J00aBOK, MPOOMOTHKOB M MPEOMOTHKOB. [IpOU3BOACTBO KHUCIOMOIOYHBIX
MIPOTYKTOB.

6.2. Buomexnonocuu nouyuenus sHepeoHocumerel 0jis SHeP2emuKuU.

MuxkpoOHuOIOTUUECKOE MTPOU3BOICTBO BO3OOHOBIIIEMBIX HICTOUHUKOB YHEPTUH:
HU3IINX CIHPTOB, alleTOHA, METaHa OWOKOHBEPCHEH OPraHMYECKHUX OTXOAOB U
PACTUTENBHOTO ChIPhsi. MHUKPOOHOIOTHYECKOE MMPOU3BOCTBO BOIOPOIA.

6.3. Buomexnonocuu 0ns Heghme- u 20pHOO0OBIBAIOWEN U 0DOCAMUMENHOU
NPOMBIULTIEHHOCTIU.

bakTepnanpHOe  BBINIENAYMBAHWE  XUMHUYECKHX  JJIEMEHTOB W3 DY,
KOHIIGHTPAaTOB MU TOPHBIX TOpOJ, oOoramieHue pya, OuocopOIus METaioB U3
pacTBOpoB. Ynanenue cepbl u3 Heptu u yrasa. [loBeimenwe HedTeoTmaunm ¢
UCIIOJIb30BAaHUEM OMOMOIUMEPOB M OuoMacc. YJajleHWe MeTaHa U3 YTrOJbHBIX
nmiactoB. llogaBnenue Ouokoppo3uu HedTenpoBosoB. I[lpousBojacTBo 0Ouo- u
(dboTopaznaraeMbIX KOHCTPYKIIMOHHBIX TIACTMACC JJIs1 IPOMBIILIEHHON YHEPTETHKHU.

6.4. Ilpupooooxpanusie buomexuoso2uu (IKo102UYeCKas OUOMEXHOI02USL).

buonoruueckue npenaparbl TUTSI ouoaerpaganuu OpraHUYeCcKuX
KCEHOOMOTHKOB, COEIUHEHUs a30Ta, cepbl, ¢ochopa, U3BICUECHUE THKEIbIX



METAJIJIOB U PaIUOHYKIUIOB. OcHOBHbIE OMOXUMHUYECKUE Iy TH
MUKPOOHOJIOTUYECKON TpaHChOpMAIUU 3arpsA3HSIONIMX BenlecTB. buopemennanus
MOYBBI M BOJBI OT He(TE3arps3HEHW C WCIOJIB30BAaHUEM T'€HHO-WH)XCHEPHO-
MOAU(PUITUPOBAHHBIX MUKPOOPTAHH3MOB.

Pa3paboTka GuopaznaraeMbIX MOJIUMEPOB.

buonoruveckast ouncTka CTOYHBIX BOJ. [IpMHIMOMATBHBIE CXEMbl OYMCTHBIX
coopykeHnid. OCHOBHbBIE NMPUHUUIIBI pabOThl, METOABI U COOPYXKEHHUs a3pOOHON U
aHa’pOOHOM OMOIOTUYECKON OUMCTKHU CTOYHBIX BOJI U MepepabOTKU MPOMBIILIEHHBIX
OTXOJOB.

YrTunuszanusa — OMOKCHMAA  yriiepoga C€  MOMOIIBIO  MHKPOOPraHU3MOB.
buosiornueckre METOIbI OUUCTKU BO3AYXa.

6.5. Aepobuomexnonocus (CenrbCKOX03AUCMBEHHASL OUOMEXHOI02USL).

Co3nanue pacTeHMid, YCTOMYMBBIX K O0Jie3HsSIM M BpeautessiM. [loBblenue
MPOAYKTUBHOCTU pacTtenuil. Co3laHue pacTeHUM ¢ yIyUYIlIEHHBIMU MUTATEIbHBIMU
CBOVCTBaMH.

[IpumeHeHne TeHHOW WHXEHEPUM B SKUBOTHOBOJCTBE (TpaHCTEHHBIC
JKUBOTHEIC).

buotexnonoruu 6akTepuaIbHbIX U TPUOHBIX CPEJCTB 3aLIUTHI PACTEHUN OT
BPE/IHBIX HACEKOMBIX U 00Jie3HEN (MHCEKTUIIUIbI, PYHTUITUIBI).

buotexHonmorun OakTepuadbHbIX YAOOPEHUM I8 TOBBIIMICHUS ILJI0JAOPOAMS
no4B. [ Tpon3BOJICTBO CTUMYIIITOPOB POCTA PACTEHUN TOPMOHAIIBLHOW MPUPOIBI.

buorexHomornn KOpMOBOToO OejKa ¢ MCIOIb30BaHUEM OeKa OJHOKIETOYHBIX
MUKpOOpraHu3MoB. [IpombiliuieHHBIE IITaMMBI-IpoaAylieHThl. ChipbeBas  0asa.
TpeOoBaHus, mnpeabsABIsEMble K KadecTBY TOTOBOTO TpoaykTa. buomacca
MIPOMBIILJICHHBIX MUKPOOPTaHU3MOB KaK ChIpb€ ISl MOJY4YEHUS HIUPOKON TaMMBbI
MPOAYKTOB Pa3IMYHOr0 Ha3HAYECHUSI.

MukpoOuosoruueckoe  MPOU3BOJCTBO  (PEPMEHTHBIX  IpenapaTtoB IS
KOPMOIIPOU3BOJICTBA. MUKPOOHOJIOTHYECKOE MPOU3BOACTBO HHAMBUIYATbHBIX L-
AMUHOKHUCJIOT KOPMOBOTO Ha3HA4Y€HUs, KOPMOBBIX aHTHOMOTHUKOB, BUTAaMUHOB
KOPMOBOIO  Ha3HaueHusd. [Ipou3BOJACTBO  BakUMH  [JJIi  KUBOTHOBOJICTBA.
[Tpon3BoACTBO MPOOMOTUKOB JIJIsl )KUBOTHOBO/ICTBA.

6.6. Meouyunckas buomextono2us u OUOHAHOMEOUYUHA.

NmMmmynoOuonpenaparsl.  Bakuuubel:  knaccudukanus — BakuuH.  HoBble
MOKOJICHNS BakKIMH. BUOTEXHOJOrWs mpenapaToB Ha OCHOBE JKUBBIX KYJIBTYP
MUKpOOpraHu3MoB (mpobuotuku). MmmyHoceHcopsl. [Ipon3BoacTBO OrOCEHCOPOB
Ha ocHOBe (pepmenToB. Knaccudukaiys 6noceHCOpoB.

JlnarHocTrueckue cpeAcTBa N VItr0 uid  KIMHUYECKHUX HCCIICTOBaHHA.
DOH3UMOIMarHOCTUKA, SH3UMOIIATOJIOTHS U SH3UMOTEPAIIHs.

[Ipon3BOACTBO TEHHO-WHKEHEPHBIX OEJIKOB: WHCYJIWH, COMAaTOTPOIHMHA,
KOHCTPYHpPOBaHUE MPOAYLEHTOB M MOJy4eHHE TOTOBOTO mnpenapara. [IpousBoacTso
UMMYHOMO/TYJISITOPOB, UMMYHOCTUMYJIATOPOB u UMMYHO/IETIPECCAHTOB.
buorexHomoruss aHTUOMOTUKOB MEIUIIMHCKOTO Ha3zHaueHus. [lomycuHTeTnyeckue
aHTUOMOTUKH. MHUKPOOHOJIOTHUYECKOE MPOU3BOACTBO BUTAMHUHOB M TOPMOHOB JIJIs
MEJIULIVHBI.

buononumeps! 4711 MEIUUMHBL: TOHSTHE OeoAerpafaius u Ouope3opOLus.
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PA3JIEJI 3. PE@EPAT

Pedepar BhImoNHsAETCS NHMIIAMU, TOCTYMAIOIMIMMHU B aCIUPAHTYPY, C LEJIBIO
IpeIBapUTENbHON OIICHKHM MX BO3MOXKHOM CKJIIOHHOCTH K Hay4HOM pabore. Tema
pedepaTta BBHIOMpAETCS CaMOCTOSATEIBLHO HCXOAS W3 HAyYHBIX HWHTEPECOB
MOCTYMAIOMIET0 W TPEANOoJaraéMoro HampaBiICHUs HAy4YHOTO HCCIEAOBAaHUSA B
pamKax BbIOpaHHOW Hay4HOH CHEIUAIBHOCTH, JIMOO M3 MpeajgaraeMoro kadeapamu
MPUMEPHOTO MEPEUHS TEM.

Pedepar mpomxeH coaepkarb BBEACHUE, OCHOBHYIO YacTh, 3aKJIIOUYEHUE,
CIIUCOK UCIOJIb30BAaHHOM JTUTEPATYPHI.

Bo BBeaeHNM ocBelaeTcs akTyalbHOCTh TEMbI (HAYYHOU MpOOJIEeMBbl), LIETU U
3a/1a4u pabOTHI.

OcCHOBHasl 4acTh JIOJKHA PACKPbIBaTh TEOPETUUYECKHE OCHOBBI TEMbI, BKIIA[
POCCHICKUX U 3apyOeXHBIX YUEHBIX B €€ pa3pabOTKy, HauboJiee BaKHbIE MPOOIEMBI,
BBISIBJICHHBIE B XOJI€¢ HAYYHOTO HCCJIEIOBAHUS, COOCTBEHHYIO MO3UIIMIO aBTOpa IO
U3JIaraéMbIM BOIIPOCaM, a TakKe COJEpKaTh MPAKTUYECKUE MATE€PHAIIbI: OIBIT
KOHKPETHBIX TMPEANPUSATHN M OpraHu3alfii, COOTBETCTBYIOIIYIO CTaTHUCTHKY,
aHAJIMTUYECKHE TAHHBIC U Jp. IO TeME HayYyHOTo uccaenoBanus. Tadmuipl, rpaduky,
IUarpaMMbl  BBITIOJIHAIOTCS  aBTOPOM  CaMOCTOSITENIbHO ~ (CKaHMPOBAaHHWE  HE
JOTTyCKaeTCsl).

B 3akmioueHuMn  aBTOp  JODKEH  OOOOMIMTH — pe3ynbTarhl  HAYyYHOTO
UCCIIeIOBaHMsl, CHOPMYIMpPOBaTh MNPEIIOKEHUS U BbIBOJAbL. O0sA3aTeIbHBIM
YCIIOBUEM BBINIOJHEHUSI pedepaTa sSBISETCS CaMOCTOSTEIbHOCTh, HAYYHBIN MOAXO0/ U
TBOpPYECKasl HAIIPaBJIEHHOCTb U3JIaraeMbIX BOIPOCOB.

O6bem pedepata - 20-25 ctp. (mpudrt 14 Times New Roman, momyTopHBIit
untepBai). Odopmienue pedepara T0KHO COOTBETCTBOBATH cTaHIapTam: moJsi- 20
MM — JIEBO€, BepxHee, HuxkHee; npaBoe — 10 MMm. OOpazer; ohopmIiIeHHS] TUTYJIBHOTO
nucta pedeparta nipeacrtapiieH B [Ipunoxenuu A. B yacTu Heyka3aHHBIX TpeOOBaHUI
K opopmienuro pedepara pykoBoacTBoBarbecs ['OCT 7.32.-2001 «OtyeT 0 Hay4HO-
uccnenoBarenbekoit padore. CTpykTypa U npaBuiia 0hOpMIICHUSD.

B uuciie ncnoap30BaHHON JIMTEPATYPhI AOKHBI ObITh PA0OTHI OTEUECTBEHHBIX
U 3apyOeXHBIX aBTOPOB, CTaThbH TMEPUOIMYCCKUX W3IaHWH, VIHTEpHET pecypchl,
HOPMAaTHUBHBIE JOKYMEHTHI. Vcronb3yeMble HWCTOUYHUKHA OOS3aTENbHO TOJDKHBI
coJiepKaTh pabOTHI 3a MOCIeAHNE 3-5 TIeT.

Ha pedepar B 00sa3aTensHOM NOPSAAKE MPEIOCTABISIETCS OT3bIB, MOANUCAHHBINA
NOTEHUUAIbHBIM HAayYHBIM PYKOBOJWTEJIEM JIMIA, TOCTYMAIOIIEr0 B acHHUpPaHTYpy,
WM MOTMBHPOBAHHOE 3aKiItoueHre Kadeapol, MpopuiIbHOM MO BRIOpAaHHON HAYYHOM
CHELMATbHOCTH, U TOJMUCAaHHOE 3aBEAYIOIUM Kadeapoil 1 Ha3HAYEHHBIM BEIYIIUM
CHELMATUCTOM O TeME MCCIIEA0BAHNUS.



MUHHCTEPCTBO HAYKHU U BBICILIETO OBPA3OBAHIUS POCCUMCKON ®EIEPALIUN
OEJAEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE VUPEXJIEHHWE BBICIIEI'O OBPA3OBAHMA

«MOCKOBCKHUM HOJII/[TEXHI/!"{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMH ITOJIUTEX)

IMPUJIO)KEHUE A

O6pasen TUTYIBHOTO JIUCTA pedepara
M0 CHEIUATBHOCTH VISl HOCTYIUICHUS
B ACIUPAHTYpy YHHUBEpPCUTETA

@CZMMJZM}Z, ums, omdyecmeo asmopa

PE®EPAT
JUTSI TIOCTYTUICHHSI B ACITUPAHTYPY 10 HAYYHOH CTICIIMATBHOCTH
(KOO u HauMeHOB8aHue HaAYYHOU CHeYUATIbHOCU)

Ha TEMY:

Mocksa 20



