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1.Ilesn ocBOEHMS TUCHUNIMHBI (MOTYJI51)

[lenpto ocBocHMSI AMCHHUILTUHBI (MOmynsi) «KilerouHass OMOTEXHOJIOTHS» SBISETCS
U3y4eHUE CIIOCOOHOCTH H30JIMPOBAHHBIX KIETOK PACTCHUW TMPOMYIUPOBATh IICHHBIE IS
oTpaciiedl MPOMBIIIJICHHOCTH BEUIECTBA BTOPHMYHOIO CHHTE3a HA OCHOBE KYJIbTHBUPOBAHUS
KQJUTYCHOM TKaHWU.

3ajaun TUCIUIUIMHBL:

- O3HAKOMUTH C HOBEUIIMMH JOCTHKEHUSIMHU U MEPCIIEKTUBHBIMU HANPABICHUSAMU HAyYHBIX
UCCJICJIOBAHUN B OMOTEXHOJIOTUN HA COBPEMEHHOM JTarle Pa3BUTHUS HAyKH;

- TIO3HAKOMHUTH OOYYArOMIMXCS C OCHOBHBIMU HAIIPABIICHUSMHU HAYYHBIX HCCIICOBAHUI B

TAHHOU 00JIaCTH HUCCIIEOBAHUN;

- Jath TpeACTaBIeHWE 00 OCHOBHBIX METOJaX, NPUMEHSEMBIX JJIsi  OTpaciei
MPOMBIIIUICHHOCTH BEIIECTBA BTOPUYHOTO CUHTE3a;

- (opmHupoBaTh  yMEHHE  CaMOCTOSTEIBHO  OCYIIECTBIATH  cOop,  00OpaboTKYy,
WHTEPIIPETAIMIO OMOJIOTHYECKON NH(GOPMAIUH IS PEIICHHS] HAyYHBIX W MPAKTUYECKUX 33]1ad B
00JIacTH KJIETOYHOH OMOTEXHOJOTHH, HEOOXOoAMMBIX 1 3((eKTHBHON U leneHanpaBIeHHONR
npodeccHoOHAIBbHOMN AeATeNbHOCTH

2.MecT0 JTUCHUILUINHBI B CTPYKType 00pa3oBaTe/ibHOM IPOrpaMMbl

Jucuumnuna «KnerouyHass OMOTEXHOJOTHs» BXOOUT B cocTaB bioka 1 «JlucuuminHel
(Monynu)», BapuaTUBHOM yacTH, JUCUMILIMHEL 110 BbIOOpY b1.B.J[B.02.01.,

Bxozanble 3HaHus, yMEHUS U KOMIETEHIIMH, HEOOXOAUMBIE JJIs U3YUEHUs JaHHOTO Kypca,
bopMUpYIOTCSI B THpollecce M3Y4YEHUS TaKOW JAUCLUILIMHBI, Kak: «MeTonoJ0russ HayuyHbIX
UCCIIeIOBaHUN B OnorexHosnorumy». Juciumuinna «Kierounas OMOTEXHOJIOT U B3aUMOCBS3aHa €
TaKOW TUCIMIUIMHON Kak: «bruorexHomorus (B TOM 4yuciie OMOHAHOTEXHOJIOTHH)» U HeoOXoanMa
i OTIIMYHO IO MPOXOXKIEHHSI PAKTUKHU MO MOIyYEHHIO TPO(pECCUOHATBHBIX YMEHHUM U OIbITa
po()eCCUOHAILHON AEATENBHOCTH, a TAKXKE JUIl HAy4YHO-HUCCIIEAOBATEIbCKAA JESATEIbHOCTH U
MOJTrOTOBKU JUCCEPTALIMU HA COMCKaHHE YUYEHOM CTENEeHU KaHaAu1aTa HaykK.

3. [Inanupyembie pe3yJbTaThbl 00yUeHHs 0 TUCHUILINHE, COOTHECEHHbIE €
IUIAHNPYEMBIMH Pe3yJIbTaTAMH OCBOCHHS 00pa30BaTeIbHOM MPOIrPaMMbl

IIpy ocBoeHMM MAHHOW AMCUUIUIMHBI YYUTHIBAIOTCS TPYAOBBIE (YHKIUHU CIETYIOLIMX
npodeCCUOHANBHBIX CTaHAaPTOB:

— Hayunblil paboTHUK (HayyHas (Hay4yHO-HCCIE0BaTeNbCKasl) e TEIbHOCTD) (IIPOEKT).

¢ BrinomHeHne OTAENbHBIX 3a/laHUI B paMKaxX peleHHs MCCIIeNoBaTeIbCKUX 3aad MOj
PyKOBOJICTBOM Oosiee kBanuduippoBanHoro padorauka (Td —A/01.7.1)

TpynoBble NEUCTBUA:

— TPOBEIECHHWE UCCIECJOBAHUN, JKCIEPUMEHTOB, HAOIIONEHUN, W3MEpEeHUul oA
PYKOBOJCTBOM 0oJjiee KBaTU(UIIMPOBAHHOTO paOOTHHKA;

— (opMyHpOBaHUE BBIBOJIOB 110 MUTOTAM MPOBEACHHBIX HCCIEIOBAHUH, SKCIIEPUMEHTOB,
HAOIONEHUH, I3MEPEHUH.

e [IpencrapneHne HaydHbIX (HAYYHO-TEXHUYECKUX) PE3YJIbTaTOB MPOPECCHOHATHLHOMY
coobmiectBy (T® — A/02.7.1)

TpynoBsle nenCTBUA:

— uH(OpPMUPOBAaHHWE HAaydyHOH OOIIECTBEHHOCTH O pe3yiabTarax IpPOBEACHHBIX
UCCIICIOBAHUN,  SKCIIEPUMEHTOB,  HAONMIONEHWH, W3MEepeHHil myreM myOnuKauuid B
pELeH3UPYEMbIX HAyYHBIX M3JIaHHSIX;



— UWHQOPMUPOBAaHME HAy4YHOW OOLIECTBEHHOCTH O pe3ylbTarax IPOBEICHHBIX
UCCJIEJIOBAHUMN, SKCIIEPUMEHTOB, HAOMIOACHUN, N3MEPEHUI Ha HAayYHbIX (HAyYHO-TIPAKTUYECKUX )
MEpOTIPHUATHSIX.

e JlpoBenmeHue  wuCCl€OBaHUN,  HANpaBICHHBIX HA  pPELICHHE  OTAEIbHBIX
uccnenoBarenbekux 3anad (T — B/01.7.2)

TpynoBblie AeHCTBUS:

— MOMCK ITYTH PELICHUS UCCIIeIOBATEILCKUX 3a/1ay;

— ompezelieHne WH()OPMAIMOHHBIX PECYPCOB, HAYYHOM, OMBITHO-IKCIIEPUMEHTAIbLHOU U
npuOOpHOI 0a3bl, HEOOXOIUMBIX IJIS PEIICHUS UCCIIEA0BATEILCKUX 3a]1a4;

— HUHTEpIpeTanusl HaydHbIX (HAyYHO-TEXHUYECKHX) pe3y/IbTaToB, IMOJIYYCHHBIX B XOE
pELICHHS UCCIIEIOBATEIbCKUX 3a/1au.

e HacraBuuuecTBO B mporecce nposeacHus ucciemposanuii (TO — B/02.7.2)

TpynoBble AeHCTBUS:

— ¢opMupoBaHUE Yy MEHee KBAIU(UIIMPOBAHHBIX PAOOTHUKOB MPAKTUUYECKUX HABBIKOB
MPOBEACHUSI UCCIIEIOBaHMS B MPOIIECCE M0 COBMECTHOT'O BBINOJIHEHUY;

— ¢opMupoBaHUE Yy MEHee KBATU(HUIIMPOBAHHBIX PAOOTHUKOB MPAKTUYECKUX HABBIKOB
000CHOBaHHUS IOTUKU MTOCTPOCHUS UCCIEIOBAaHUIN U 3HAYMMOCTHU MOTYyYEHHBIX Pe3yIbTaTOB.

e Ormpenenenrue CrnocoOOB MPAKTHYECKOTO HCIONB30BAaHUS HAy4YHBIX (HAay4HO-
TeXHUUYECKHX ) pe3yinbTatoB (Td — B/03.7.2)

TpynoBsle neHCTBHSA:

— UHPOPMHUPOBAHUE HAYYHOW OOIIECTBEHHOCTH O HAy4YHBIX (HAYYHO-TEXHUYECKUX)
pe3ynbTarax ImyTeM MyOJuKaIliK B PEIICH3UPYEMbBIX HAYYHBIX U3IAHUSAX M JOKJIAJI0B HA HAYYHBIX
(HayYHO-TIPAKTHUECKHX ) MEPOTIPUSATHUS;

— BBISBJIICHHE HAyYHBIX (HAYYHO-TEXHHUYECKUX) PpE3YNbTaToB, KOTOPHIE MOTYT OBITh
OIYOJIMKOBAHBI B PEIIEH3UPYEMBIX HAyYHBIX U3AHUIX U (UITN) MOJJIEKAT MPABOBOW OXPaHE;

— TPEACTaBICHHWE HAYYHBIX (HAYYHO-TEXHHUYECKMX) PE3YJIbTaTOB B OTEUECTBEHHBIX H
3apyOeKHBIX 0a3ax JaHHBIX M CHCTEMaXxX yuyerTa.

e PerieHne KoMILIekca B3aMMOCBsA3aHHbBIX UccienoBarenbekux 3anad (Td — C/01.8.1)

TpynoBsle neHCTBHSA:

— pa3paboTka METOAOB U CHOCOOOB pEIICHHS KOMILJIEKCA B3aMMOCBSI3aHHBIX
UCCIIEIOBATENILCKUX 3a/1a4;

— KOOpJIMHAIIMA PELIeHUs KOMIUIEKCa B3aMMOCBA3aHHBIX HCCIIEA0BATENbCKHX 3a/1a4;

— 000CHOBaHHE Pa3padOTAaHHOTO HHCTPYMEHTApPHUs PEIICHHS UCCIIeIOBATENILCKUX 3a/1ad U
CH0cO00B €ro MPaKTUYECKOTO MCIIOIb30BaHHUS.

e OopMHpOBaHUE HAYYHOTO KOJUICKTHBA JJISl pEIIEHUs hCcieaoBarenbekux 3amad (T —
C/02.8.1)

TpynoBsle neiCTBHS:

— OmpeseleHne KOMIIETeHIMH pabOTHHUKOB, HEOOXOJUMBIX JJISI pelIeHHs] KOHKPETHBIX
UCCIIEIOBATENILCKUX 3a/1a4;

— 0TOOp UCTIONHUTENEH, 001aAAI0NNX HEOOXOAUMBIMHI KOMITETEHLIUSMHU.

e PaszBuTHe KOoMIeTeHIMIH HaydHOTO KoyuiektuBa (Td — C/03.8.1)

TpynoBsle neiCTBHS:

— (GopMHpOBaHUE MPAKTHUECKUX HABBIKOB KOJUIEKTUBHOM HayYyHO-HCCIIEI0BaTEIbCKON
paboThI;

— onpezaeneHue GopM U crocoOOB MPHOOPETEHUS JONOTHUTEIBHBIX KOMITETECHIIUH;

— Hay9HOE PYKOBOJICTBO JAMCCEPTAIMOHHBIMHU HCCIEIOBAHUSIMH.

e DKCIIepPTH3a HAyYHbIX (HayYHO-TeXHHUECKUX) pe3yiabraroB (Td — C/04.8.1)

TpynoBsle neiCTBHS:

— OIICHKa KJIIOYEBBIX XapaKTEPUCTUK HAayyHBIX (HAyYHO-TEXHHYECKHUX) PE3YJIbTaTOB B
dbopMe pereH3nil, 3aKIII0YeHUH, OT3HIBOB;

— OLIEHKa BO3MOYKHOCTEH MPAaKTUYECKOTO MPUMEHEHHsI Hay4YHbIX (HAyYHO-TEXHHUYECKHUX )
pE3yIIbTaTOB.



e JlpencraBnenue HayuHbIX (HayYHO-TEXHMYECKHMX) PpE3yJAbTaToOB MOTEHIMAIBHBIM
norpebutensm (Td — C/05.8.1)

TpynoBble AEUCTBUSA:

— UHQOPMHUPOBAHHE HAYYHOW OOIIECTBEHHOCTH M IMOTEHIHAIBHBIX MOTpeOuTeNnei o
BO3MO)KHOCTAX M CHOco0ax MPaKTUYECKOTO NPUMEHEHHs Hay4YHBIX (HAyYHO-TEXHHYECKHUX )
pe3yinbTaToB MyTeM NMyONUKalUi B BEIYIIUX PELCH3UPYEMbIX HAyYHBIX U3JAHUSX, JOKIJIAIO0B Ha
HAayYHBIX (HAyYHO-TIPAKTHYECKUX) MEPONPUATHIX U pa3MelleHus B 0a3ax JaHHBIX U CHCTEMax
y4dera;

— OIICHKA MPEUMYIIECTB PAa3IUYHBIX CIIOCOOOB MPAKTUYECKOTO MCIOIB30BAHUS HAYYHBIX
(Hay4IHO-TEXHHYECKHUX) PE3YJIbTaTOB;

— oOecreyeHre NPaBOBOM OXpaHbl HAYYHBIX (HAYyYHO-TEXHUYECKUX) PpE3YJbTaroB B
mpolecce uX Mnepefadu U UCIOIb30BaHUS MOTPEOUTESIMHU.

e OO0oOmeHne HaydyHbIX (HAYYHO-TEXHUYECKHUX)  PE3YJAbTATOB,  IOJYYEHHBIX
KOJUIEKTMBAMM HCIIOJIHUTENIEH B XO/€ BBIIOJHEHUS HayyHBIX (HAyYHO-TEXHUYECKHUX) IIPOrpaMM
(T® - D/01.8.2)

TpynoBsle neNUCTBUSA:

— pa3paboTKa METOAOJIOTMUECKHUX MOIXOJI0B K PEIICHHUIO UCCIeI0BaTeNbCKUX 3a71a4;

— opraHuzauus NpoQEecCHOHAIBLHOTO U MEXIPOo(ecCHOHAIBHOIO B3aUMOACHCTBUS
KOJUIGKTMBOB HCIIOJHHUTENEHl B TMpollecce peanu3aly HaydHOH (HAayYHO-TEXHHYECKOiN)
IPOrpaMMBbl;

— 000CHOBaHHE HaIIPaBJICHUI HOBBIX MCCIICIOBAaHUH U (MJIH) pa3pabOToK.

e @opMmHpOBaHHE KOJUIEKTUBOB HWCHOJHUTENEH Uil IPOBEIEHUS COBMECTHBIX
uccienoBanuii 1 paspadorok (TP — D/02.8.2)

TpynoBsle neHUCTBHSA:

— OIpeJielieHne KOMIETEHIINH KOJUIEKTUBOB MCIOJIHUTENEH, HeOOXOMUMBIX ISl PEIICHUS
HCCJIEZIOBATENIbCKUX 33J1a4 B paMKaX Hay4HbIX (HAyYHO-TEXHUYECKUX ) IPOrpamMm;

— O0TOOP KOJIJIEKTUBOB MCIIOJIHUTENEH, 001aJaloniX He0OX0UMBIMU KOMITETECHITUSIMH.

e PaszBuTHe Hay4HBIX KaJpoB Beiciieil kBanudukayu (TO — D/03.8.2)

TpynoBsle neHCTBHSA:

— §epeladya oONbITA MPUMEHEHHS HOBEWIIMX METOAOB, CPEACTB M MPAKTUKHU
IUTAHUPOBAHUS, OpraHU3al[MH, MPOBEIEHUS U BHEAPEHUS HAyYHBIX HUCCIIEAOBaHUNH U (WJIN)
pa3paboTOK IyTeM HAyyHOTO KOHCYIBTHMPOBAHUS NpPU MPOBEIEHUH JIUCCEPTAlMOHHBIX
WCCIIEIOBAaHUM;

— Hay4HO-METOAMYECKOE KOHCYIBTUPOBaHHE U (W) GOPMUPOBAHUE HAYUHBIX ILIKOJ.

e DKcrepTH3a Hay4HbIX (HAyYHO-TEXHMUYECKHMX, WHHOBAIIMOHHBIX) mpoekToB (TO —
D/04.8.2)

TpynoBsle neiCTBHS:

— OLIEHKa BO3MO)KHOCTEW MCIOJIb30BaHUS HAyYHBIX (HAYYHO-TEXHHUYECKUX) PE3YJIbTAaTOB
IpU CO3/IaHUU TPOAYKTOB (TOBApOB), YCIYr W (WJIM) TEXHOJIOTUH B (¢dopMmMe pereH3ul,
3aKJIFOUEHUH, OT3bIBOB;

— OLEHKa BKJIaJja pe3y/ibTaTOB Hay4YHbIX (HAYyYHO-TEXHUYECKHUX, WHHOBAIIMOHHBIX)
IPOEKTOB B Pa3BUTHE KOHKPETHBIX OTpacieil Hayku U (WJIK) HayYHO-TEXHOJOTMUECKOe Pa3BUTHE
Poccuiickoit @enepanuu.

o [lonmynsipuzanus BKJIaAa HAy4YHBIX (HAYyYHO-TEXHMYECKHX) MpOrpaMM B pa3BUTHE
oTpacield HayKud U (MJM) HaydyHO-TeXHoiormueckoe pasputue Poccwuiickoit deneparuu (TO —
D/05.8.2)

TpynoBble AEUCTBUSA:

— uH(OpPMUPOBaHHWE HaydHOW OOIECTBEHHOCTH O BKJIaJ€ HAy4YHBIX (HAy4HO-
TEXHUYECKHX) TMPOrpaMM B pa3BUTHE OTpaciedl Hayku MyTeM MNyOlIMKaluid B BEIyLIMX
PELeH3UPYEMbIX HAyYHBIX, HAYUHO-METOIUYECKUX, HAYUYHO-TIOMYISPHBIX M3AAHUSIX U JOKJIAJ0B
Ha Hay4HBIX (Hay4HO-TIPAKTUYECKUX) MEPOIIPHUSITHUSX;



— uH(pOpPMUpPOBaHME MIMPOKOW AyAMTOPUH O BKJIAJE HAYYHBIX (HAyYHO-TEXHHUYECKHUX)
MpOTrpaMM B HAy4YHO-TEXHOJIOTHYECKOe pa3Butue Poccuiickoit denepanmu;

— o0ecrieueHrue IMpaBOBOM OXpaHbl M 3alUTHl HAyYHbIX (HAYYHO-TEXHUYECKHX)
PE3YNbTaTOB B IIPOLIECCE UX NMPAKTUYECKOTO MCIIOIb30BAHHUS.

e O0oOuIeHne HayYHBIX (HAYYHO-TEXHUYECKHX) PE3Y/IbTATOB, MOITYYEHHBIX BEIYIIUMH
HAyYHBIMHU KOJIJIEKTMBAMH 110 HOBBIM U (MJIM) NEPCHEKTUBHBIM Hay4yHbIM HampasieHusM (TP —
E/01.9)

TpynoBble AeHCTBUS:

— pa3paboTKa KOHIIETITYaJIbHBIX MOJXOAOB K Pa3BUTHIO HOBBIX M (MJIM) NEPCHEKTHBHBIX
Hay4HBIM HaIIPaBJICHUN;

— DKCIIEpPTHAasl OLIEHKAa HAy4yHBIX (HAy4HO-TEXHUYECKUX) PE3YJbTAaTOB, INOJYyYEHHBIX B
Poccuu u () 3a pyOexoM 110 HOBBIM U (MUTH) IEPCIIEKTUBHBIM HAyYHBIM HAIPABJICHUSIM;

— (opMHpOBaHUE TPOTPaMM HCCICAOBAHUI 1O HOBBIM M (MJIHM) TEPCIEKTUBHBIM
Hay4HBIM HAIIPaBJICHUSM.

e @opMHpPOBaHUE AOITOCPOYHBIX NMAPTHEPCKUX OTHOLIEHWH M (WJIM) KOHCOPLUYMOB B
eIISIX Pa3BUTHS HOBBIX U (WJIM) MEPCIICKTUBHBIX Hay4HBIX HanpasieHuii (TD — E/02.9)

Tpynossle neiicTBus:

— MOTHMBalMsI BEAYIIMX YYEHbIX M (WIM) HAay4yHBIX KOJUIEKTUBOB K IIPOBEACHHUIO
UCCJIIOBAaHUM 110 HOBBIM U (MJIM) HEPCHEKTUBHBIM HAay4YHbIM HallpaBJICHUM;

— OpraHM3anys yCTOWYMBBIX HAYUYHBIX KOJUTabopanuii 1 (MIn) KOHCOPLIUYMOB.

e ®opmupoBaHue o0pa3oB Oynymux npodeccuid M TpeOOBaHUM K KOMIETEHIMIM
CHEIHAINCTOB, HEOOXOIMMBIM ISl Pa3BUTHUS HOBBIX HalpaBieHUN Hayku U TexHosnoruu (Td —
E/03.9)

TpynoBsle neHUCTBHSA:

— mepejaya OIbITA MCIIOJAb30BaHMS HOBEHIIMX pa3pabOTOK IO HOBBIM M (WIH)
NEPCIEKTUBHBIM HAay4YHBbIM HAlpPaBICHUSIM IOCPEACTBOM HAyYHOIO KOHCYJIBTUPOBAHUS IpU
IIPOBEJCHUH UCCIIEIOBaHMIT;

— (hopMUpOBaHUE KOMIIETEHTHOCTHBIX MOJIENEeN NMpodecchii, KOTOPbIE MOTYT MOSIBUTHCS U
(MM) W3MEHUTbCS B PE3YJbTaTe Pa3BUTUS HOBBIX M (MJIM) MEPCHEKTHUBHBIX HaIpaBICHUN
WCCIICIOBAaHUM;

— nonyinsipu3anus npogeccun ucciaeoBaTens.

e DKcIepTu3a Hay4yHbIX (HAay4HO-TEXHUYECKUX, WHHOBAIMOHHBIX) mporpamm (Td —
E/04.9)

TpynoBsle nencTBUA:

— OLIEHKa BKJIa/Ja HAy4HbIX (HAy4yHO-TEXHUYECKHX) pEe3yJbTaTOB B pa3BUTHE HAyKH U
COLMabHO-3KOHOMUYecKoi cucteMbl Poccuiickoit deneparu B popme perieH3mid, 3aKIoueHH,
OT3BIBOB;

— DKCIIEPTU3a CTPATETUUYECKUX JOKYMEHTOB B chepe HayKH M TEXHOJOTHH (KOHLEMIINH,
CTpAaTEeTruu, TOCYIapCTBEHHbIE MPOTPaMMBbl, (e/iepabHbIE IIEJIEBbIE TPOTPAMMBI).

e [lonynsapusanus BO3MOXKHBIX U3MEHEHHI B HAyKe, COLUATIbHO-D)KOHOMUUYECKOU CHCTEME
1 oOLIEeCTBE B pe3yJIbTaTe pa3BUTHS HOBBIX U (MJIM) MEPCHEKTUBHBIX HAay4YHbIX HanpasieHul (TO
—E/05.9)

TpynoBsle neiCTBHS:

— uH(popMUpOBaHHE HAyYHON OOIIECTBEHHOCTH O BO3MOXKHBIX HM3MEHEHHUSIX B Hayke,
o0pa3oBaHMM, HPKOHOMHMKE U OOIIecTBE MyTeM MyONMKalui B BEAYIIMX HAay4YHBIX, Hay4HO-
METOAMYECKHUX, HAy4YHO-TIONMYISPHBIX M3JAaHMAX W JIOKJIAJ0B HA HAy4HbIX (HAay4yHO-
MPAKTHYECKHUX ) MEPOTIPUSATHUSX;

— (QopMupoBaHHe dYepe3 CpeAcTBa MAacCOBOM HMH(OpPMAIMM  IMOJOKHUTEIHHOTO
OOLIECTBEHHOTO MHEHHUS O BIUSHUU TOJYYEHHBIX pEe3yJbTaTOB MCCIEAOBaHUN Ha HayKy,
o0pa3oBaHHe, COLUAIBHO-IKOHOMUYECKYIO CHCTEMY U OOILIECTBO B LIEJIOM.



B pesynbsrare

KOMIICTCHII WU

OCBOCHHA

UCHUIIINHEI

acTMpaHT

JOJIDKCH

3HAaTh

clenyomue

OIIK-1 cnocoGHOCTBIO CaMOCTOSATENBHO OCYIIECTBISITh HAYYHO-HCCIIEIOBATEIBCKYIO

JCATCIIBHOCTE B

COOTBETCTBYIOILIIEH MpPOodeccCuoHaNbHOM

obimacti ¢

HCIIOJIb30BaHHUEM

COBPCMCHHBIX METOJ0B UCCIICAOBAHUA U I/IH(bOpMaL[I/IOHHO-KOMMYHI/IKaL[I/IOHHbIX TGXHOJIOFI/Ifl;

OIIK-2

T'OTOBHOCTBIO K

HpeHOHaBaTeHBCKOﬁ

00pa3oBaTeNbHBIM IPOTPaMMaM BBICIIETO 00pa30BaHUs;
[IK-1 ymeTp NpUMEHSTh OTEUECTBEHHBIH M 3apyOCKHBIM OIBIT W HWHHOBAIIMOHHBIC
TEXHOJIOTUH IS yIIPaBJIeHUS] OMOTEXHOJIOTUYECKUMU POLIECCAMU;

I1K-2
MOJEIINPOBAHUS,
nmpoueccax;

YMETb

HUCIIOJIB30BAaThb

OCHOBHBEIC

MCTOAbI

JACATCIIBHOCTH

8(0)

MAaTEMAaTHYCCKOI'O
TCOPCTUUCCKOTO U IMPAKTHYCCKOr0 HCCICAOBAHHUA B TCXHOJOTMYCCKUX

OCHOBHBIM

aHaJlnu3a,

[1K-3 yMmeTh mIaHHpPOBATH OMBITHBIE PAOOTHI U MPEACTABIATH PE3yIbTAThl MOTYyYSHHBIX
SKCIEPUMEHTAJIBHBIX JaHHBIX;
VYK-1 cnocoOHOCTbIO K KPUTHYECKOMY aHalIM3y U OLIEHKE COBPEMEHHBIX Hay4YHBIX
JOCTHKEHUH, TCHEPUPOBAaHUIO HOBBIX MJIEU IPU PEILIECHUN MCCIIEN0BATENbCKUX U MPAKTUYECKUX
3a/1a4, B TOM YHUCJIE B MEXAUCHUIIIIMHAPHBIX 001aCTAX.

[Tnanupyemsie Kputepun onieHnBaHus pe3ybTaToB 00ydeHUs
pe3yIIbTaThl
oOyuenus*(noka3 | Huskwuit [Toporossiit bazoBblit [IpoaBunyTHIit
areId  OCBOEHHUS | (IOTIOPOTOBEIH)
KOMITETEHITHH ) KOMIICTCHITUS HE

chopmupoBaHa
OIIK-1 He 3naer YnosisierBopures | Xopouio 3HaeT O1iin4HO 3HaeT
3HaTh: Kak bHO 3HaET KaK KaK
KaK BOCIIOJIB30BaTbCsl | Kak BOCIIOJIB30BATHCS | BOCIIOJIB30BATHCS
BOCIIOJIB30BAaTbCsl | CIIOCOOHOCTBIO BOCIIOJIB30BAaThCsl | CIOCOOHOCTHIO CIOCOOHOCTBIO
CHOCOOHOCTBIO CaMOCTOSITENILHO | CHOCOOHOCTBIO CaMOCTOSITENILHO | CAMOCTOSITEIIBHO
CaMOCTOSITENIFHO | OCYIIECTBIIATH CaMOCTOSITEIIEHO | OCYIIECTBIISTh OCYIIECTBIIATh
OCYIIECTBIIATh Hay4JHO- OCYIIIECTBIISATh Hay4JHO- Hay4JHO-
Hay4YHO- HCCIIE/IOBATEeNbCK | HAyYHO- UCCIIe/IOBATENILCK | UCCIIEIOBATENICK
HCCIIEIOBATENIECK | YIO JESITEIbHOCTh | MCCIIEOBATENbCK | VIO IEATENLHOCTD | YIO IeATEIbHOCTD

VIO IeITeITbHOCTD
B
COOTBETCTRBYIOIIE
i
npodeccuoHanbH
oi1 o0mactu ¢
UCTIOJTb30BaHUEM
COBpPEMEHHBIX
METO/IOB
WCCIICJIOBAHUS U
UH(POPMAITTOHHO-
KOMMYHHKAITHOHH
bIX TEXHOJIOTHM.
Ymersn:
MOJIb30BaThCs
CIOCOOHOCTHIO
CaMOCTOSITENILHO

B
COOTBETCTBYIOIIE
i
npodeccuoHanbH
oif obmacTu ¢
HCIIOJb30BaHUEM
COBPEMEHHBIX
METOIO0B
HCCIIEIOBAHMS U
MH(OPMaIIMOHHO-
KOMMYHHUKAITIOHH
BIX TEXHOJIOTHIA.
He ymeer
MOJIb30BaThCs
CIIOCOOHOCTBIO
CaMOCTOATEILHO
OCYIIECTBIISATh

VIO IeSITeTbHOCTD
B
COOTBETCTRBYIOIIE
i
npodeccruoHanbH
oi1 o0mactu ¢
HCTIOJTb30BaHUEM
COBpPEMEHHBIX
METOZIOB
WCCJIC/IOBAHUS U
UH(POPMAITMOHHO-
KOMMYHUKAI[HOHH
BIX TEXHOJIOTHM.
Yaosiaersopuren
bHO YyMeeT
MIOJTb30BaThCS
CIIOCOOHOCTHIO

B
COOTBETCTBYIOIIE
"
npodeccuoHaIbH
oit obmacT ¢
HCIIOJIE30BAaHUEM
COBPEMEHHBIX
METOIO0B
HCCIIEIOBAHUS U
MH(}OPMaIMOHHO-
KOMMYHHUKAI[UOHH
BIX TEXHOJOTHI.
Xopomuo ymeer
MOJIb30BaThCs
CIIOCOOHOCTBIO
CaMOCTOSTENIHHO
OCYIIECTBIISATh

B
COOTBETCTBYIOLLE
51
npodeccuoHatbH
oii obmacT ¢
HCIIOJIB30BaHUEM
COBPEMEHHBIX
METOHO0B
HCCIICOBAHUS U
HnH(}OpMaIMOHHO-
KOMMYHHKAITHOHH
BIX TEXHOJOTHIA.
O1ianyHO ymeer
I0JIb30BaThCs
CIIOCOOHOCTBIO
CaMOCTOATEILHO
OCYIIIECTBIIATh




OCYIIECTBIIATh
Hay4HO-

M CCIIEZIOBATENIBCK
VIO 1€ATEIbHOCTD

Hay4HO-
HCCJIEIOBATENIbCK
VIO I€ATENbHOCTD
B

CaMOCTOSITEIIBHO
OCYILECTBIISATh
Hay4HO-
HCCIIEI0BATEIIbCK

Hay4HO-
HCCIIEI0BATENbCK
VIO 1€ATEIbHOCTD
B

Hay4HO-
HCCJIEZIOBATENbCK
YIO 1€ATEIbHOCTD
B

B COOTBETCTBYIOIIE | YIO IESATEIBHOCTh | COOTBETCTBYIOIIE | COOTBETCTBYIOIE
COOTBETCTBYIOILE | U B u 51
i npodeccuoHanbH | COOTBETCTBYIOLIE | MpodeccuoHalbH | MpodeCcCUOHANBH
npodeccuoHanbH | OM 00JIaCTH C i o o0mactu ¢ oi1 o0mactu ¢
oii o0acTu ¢ WCIONIb30BaHUEM | TPO(ECCHOHANBH | UCTIOIB30BAaHUEM | UCTIOJIH30BAHHEM
HCIIOJIb30BaHUEM | COBPEMEHHBIX oif obnactu ¢ COBpPEMEHHBIX COBpPEMEHHBIX
COBpPEMEHHBIX METOJIOB UCIIOJIb30BaHUEM | METO/IOB METO/IOB
METOJIOB WCCJICIOBAHUSI 1 | COBPEMEHHBIX WCCJICIOBAHMSI U | UCCIICJIOBAHUS U
UCCJIEJIOBAHUA U | HHPOPMALIMOHHO- | METOJIOB UH(GOPMAIIMOHHO- | HHPOPMAIIIOHHO-
MH(OPMAIIMOHHO- | KOMMYHUKAIIMOHH | UCCIIEIOBAaHUS M1 | KOMMYHUKAIMOHH | KOMMYHUKAI[MOHH
KOMMYHHKAITMOHH | BIX TEXHOJOTHH. | HHPOPMAIIMOHHO- | BIX TEXHOJOTHHA. | BIX TEXHOJIOTHH.
BIX TEXHOJIOTHUH. KOMMYHHMKallMOHH | Xopoio BiaajgeeT | OTiIU4HO
Baaners: He Biageer BIX TEXHOJIOTHUH. CIIOCOOHOCTBIO BJIajIeeT
CIIOCOOHOCTBIO CIIOCOOHOCTBIO YioBJjeTBOpHUTE | CAMOCTOSTENIBHO | CHOCOOHOCTBIO
CaMOCTOSITENIBHO | CAMOCTOSITENIbHO | bHO BJIajieeT OCYIIECTBIISATh CaMOCTOSITEJIbHO
OCYIIECTBIIATH OCYIIECTBIISATh CIOCOOHOCTHIO HAy4HO- OCYIIECTBIIATh
Hay4YHO- Hay4YHO- CaMOCTOSITEJIBHO | UCCIIEZIOBATENIbCK | HAyYHO-
HCCJIEJIOBATENIbCK | UCCIIEN0BATENbCK | OCYILECTBIATh VIO JIESITETBHOCTh | MCCIIEIOBATENIbCK
VIO IEATEIbHOCTh | YIO JIEATENbHOCTh | HAyYHO- B VIO 1€ATeIbHOCTD
B B MCCJIEIOBATEIbCK | COOTBETCTBYIOIIE | B
COOTBETCTBYIOIIIE | COOTBETCTBYIOIIC | YIO ACSATEIBHOCTH | i COOTBETCTBYIOIIIE
71 51 B npodeccuoHanbH | i
npodeccuoHabH | TPOECCHOHAIBH | COOTBETCTBYIOIIE | O 00JacTu C npodeccuoHaIbH
oii o0acTu ¢ oif obnactu ¢ 1% UCIIOJIb30BaHUEM | Ol o0nacTu ¢
WCIIONB30BaHUEM | HCIONb30BAHUEM | MPOPECCUOHATBH | COBPEMEHHBIX UCTIOJIb30BaHHEM
COBPEMEHHBIX COBPEMEHHBIX oif 00MacTH ¢ METOJIOB COBPEMEHHBIX
METOJIOB METOJIOB WCIIOJIb30BaHUEM | UCCIICIOBAHUSA U | METOJIOB
WCCIICJIOBAHUSA U | UCCIIEIOBAHUS U | COBPEMEHHBIX UH(GOPMAIIMOHHO- | UCCIIEOBAHUS U
MH(OPMAIIMOHHO- | HHPOPMALIMOHHO- | METOJIOB KOMMYHHUKAIIMOHH | HH(OPMaIMOHHO-
KOMMYHHKAITHOHH | KOMMYHHUKAIIMOHH | HCCIICOBAHUS M | BIX TEXHOJIOTHIA KOMMYHHKAIIHOHH
BIX TEXHOJIOTUH. | BIX TEXHOJOTHI UH(OPMAIMOHHO- BIX TEXHOJIOTUI

KOMMYHHKAITHOHH

BIX TEXHOJIOTUH
OIIK-2 He 3naer Yaosaersopuren | Xopouo 3HaeT OTtiu4HO 3HaET
3HaTh: KaK I0JIb30BaThCsl | bHO 3HAET KaK TIOJIb30BaThCsl | KaK MOJIb30BaThCS

KakK IT0JIb30BaThCS
TOTOBHOCTBIO K
MPEII0/IaBaTeIIbCK
Ol AeATETbHOCTH
M0 OCHOBHBIM
00pa3zoBaTeIbHBI
M TIporpammam
BBICIIIETO
00pa3zoBaHus
YMmernb:

TOTOBHOCTBIO K
MPENoIaBaTEIbCK
OU JIeATENLHOCTHU
10 OCHOBHBIM
o0Opa3oBaTeIbHbBI
M TIporpaMMam
BBICIIIETO
o0Opa3oBaHUA

He ymeer
TTOJTE30BaThCS

KaK IT0JIb30BaThCS
TOTOBHOCTBIO K
MIPEII0/IaBaTeIIbCK
OU NIeITEIbHOCTH
M0 OCHOBHBIM
00pazoBareIbHbI
M TIporpammam
BBICIIIETO
00pazoBaHUs
YnosJsierBopureJ

TOTOBHOCTBIO K
IPENoaBaTeNbCK
OU NIeITEeNbHOCTH
10 OCHOBHBIM
o0pa3oBareIbHbBI
M IIporpaMMam
BBICIIIETO
o0Opa3oBaHUS
Xopomuo ymeer
TTOJTE30BaThCSI

TOTOBHOCTBIO K
NPEeoIaBaTeNIbCK
OU NIeITEeNbHOCTH
110 OCHOBHBIM
o0pa3oBareIbHbI
M IporpaMMam
BBICIIIETO
o0Opa3oBaHUs
OT1iu4HO
YMeeTII0JIb30BaTh




MIOJIB30BaThCSI TOTOBHOCTBIO K bHO yMeeT TOTOBHOCTBIO K Cs1 TOTOBHOCTBIO K
TOTOBHOCTBIO K MPENOJABATENbCK | MOJIB30BATHCA MPENOIaBaTENbCK | MPENOAaBaTeIbCK
MPENOAABATENBCK | OM AEATEIIBHOCTH | TOTOBHOCTBIO K OH AEATENbHOCTH | OM JEATEIIbHOCTH
Ol IeATEIbHOCTA | 10 OCHOBHBIM MIPENOJABaTENbCK | IO OCHOBHBIM 110 OCHOBHBIM
110 OCHOBHBIM o0Opa3oBaTeNbHbl | O JESATENLHOCTH | 00pa3oBaTelibHbl | 00pa30BaTEIbHBI
oOpa3oBareibHbl | M IIpOrpaMMam 110 OCHOBHBIM M IIporpammam M Iporpammam
M IIporpammam BBICIIETO o0Opa3oBareibHbl | BBICILIETO BBICIIIETO
BBICIIIETO o0Opa3oBaHUs M IIporpammam o0Opa3oBaHus o0pa3oBaHUs
o0Opa3oBaHUsI .HeB1ageeTroTtoB | BBICIIETO Xopomo OtiauyHo
Baaners: HOCTBIO K o0Opa3oBaHHUs BJIA/ICETTOTOBHOC | BJIAJ€eTIOTOBHOC
TOTOBHOCTBIO K IIPETIOIABATENILCK | YIOBJIETBOPUTE | ThIO K TBIO K
IIPETO/IaBaTeNIbCK | OM ACSTENbHOCTH | BHOBJIAEETIOTOB | PENOJaBaTeIbCK | MPENOAABATENbCK
Ol IeATEIbHOCTH | 10 OCHOBHBIM HOCTBIO K Ol 1eATENIbHOCTU | OM JAESATENbHOCTH
110 OCHOBHBIM o0Opa3oBaTeibHbl | MPENOJABaTENbCK | IO OCHOBHBIM 110 OCHOBHBIM
00pa3oBareibHbl | M IPOTpaMMamM O IeATEIBHOCTH | 00pa3oBaTebHBl | 00Pa30BaTEIILHBI
M IIporpammam BBICIIIETO 110 OCHOBHBIM M IIporpammam M IIporpammam
BBICIIIETO o0pa3oBaHUA o0pa3oBareibHbl | BBICILIETO BBICIIIETO
00pa3zoBaHus M IIporpammam o0Opa3oBaHus o0pa3zoBaHus

BBICILIETO

00pa3zoBaHus
K-1 He 3naer Ynosisersopures | Xopoio 3HaeT O1iin4HO 3HaeT
3HaTb:KaK KaK IOJIyYUTh bHO 3HaeT KaK MOJy4YUTh KaK MOJy4UTh
MOJIyYUTh YMEHUE | YMEHUE KaK IOJIy4UTh yMEHHUE yMEHUue
MIPUMEHSATD MIPUMEHSATD yMEHUE MPUMEHSATD MIPUMEHSATD
OTEYECTBEHHBIA U | OTEYECTBEHHBIN U | IPUMEHATH OTEYECTBEHHBIN U | OTEYECTBEHHBIN U
3apyOe KHBIH 3apyOeKHbII OTEUYECTBEHHBIN U | 3apyOEKHBIH 3apyOeKHBII
OTIBIT U OTIBIT U 3apyOeKHBIH OTIBIT U OTIBIT U
WHHOBAllMOHHbIE | MHHOBALIMOHHBIE | OMBIT U WHHOBAllMOHHbIE | UHHOBAI[MOHHbIE
TEXHOJIOTUU JUISl | TEXHOJIOTHH JJI1 | AHHOBALIMOHHBIE | TEXHOJOTUU U1l | TEXHOJIOTHH JIJIst
yIpaBIeHUS yIpaBIeHUS TEXHOJIOTUU JUISL | yIIPaBJICHUS yIpaBIeHUS
OMOTEXHOJIOTHYEC | OMOTEXHOJIOTUYEC | YIIpaBICHUS OMOTEXHOJIOTHYEC | OMOTEXHOIOTHYEC
KHUMH KUMU OMOTEXHONOTUYEC | KUMHU KHUMH
npoueccaMu npoueccaMu KUMH nporeccaMu npoueccaMu
Ymerb:npumensat | He ymeer rpoleccaMu Xopoo ymeer OTin4yHo
b OTEUECTBEHHBIN | PUMEHSTh Yinosiaersopures | IPUMEHATH yYMeeTIpUMEHSATh
U 3apyOeKHBIN OTEYECTBEHHBIN U | bHO YMeeT OTEYECTBECHHBIN U | OTEYECTBEHHBIN U
OIIBIT U 3apyOeKHbII IIPUMEHSATH 3apyOeKHbII 3apyOeKHBII
MHHOBAllUOHHBIE | OMBIT U OTEUECTBEHHBIN U | OMBIT U OTBIT U
TEXHOJIOTUU JUIsl | UHHOBALIMOHHBIE | 3apyOexHBIN MHHOBAIIMIOHHBIE | HMHHOBAIIUOHHBIE
yIpaBIeHUS TEXHOJIOTHH JUIsl | OMBIT U TEXHOJIOTUHU U1 | TEXHOJIOTUU JJIst
OMOTEXHOJIOTUYEC | YIPaBICHUS WHHOBALIMOHHBIE | YIIpaBJIEHUS YIPABICHUS
KHUMH OMOTEXHOJIOTUYEC | TEXHOJIOTUH Al | OMOTeXHOoJornyec | OMOTEXHOJIOTHYEC
poLeccaMu; KHUMH YIIPaBJICHHS KUMU KUMU
Baaners: IIpOLIECCaMU; OMOTEXHOJIOTHYEC | POIIECCAMU; IIpOLECCaMU;
YMEHUEM He Baaneer KHUMH Xopomo Biaageer | OTJIMYHO
MIPUMEHSATH YMEHHEM poLeccaMu; yYMEHHUEM BJajeer
OTEYECTBEHHBIA U | IPUMEHSITh YnosiaerBopures | IPUMEHATH YMEHHUEM
3apyOeKHBIH OTEYECTBEHHBIN U | bHO BJIajJieeT OTEYECTBEHHBIN U | IPUMEHSITH
OIIBIT U 3apyOeKHbII YMEHHUEM 3apyOeKHbII OTEYECTBEHHBIN U




WHHOBAIIMOHHBIE | OMBIT U MPUMEHSITh OTIBIT U 3apyOeKHBIH
TEXHOJIOTUM JUIsl | MHHOBALIMOHHBIE | OTEYECTBEHHBIN U | MHHOBALIMOHHBIE | OMBIT U
YIpaBJICHHUA TEXHOJIOI'U I 3apy6€H(HBIﬁ TEXHOJIOI'MN OJIs1 WHHOBAIIMOHHBIC
OMOTEXHOJIOTUYEC | YIpaBIICHUS OTIBIT U yIpaBICHUS TEXHOJIOTUHU IS
KUMH OMOTEXHOJIOTUYEC | MHHOBALIMOHHBIE | OMOTEXHOJOTHYEC | YIpaBICHUS
nmponeccaMu KNUMHU TEXHOJOT'UHN IJIs1 KUMHU 6I/IOTGXHOJIOI‘ )58 (S[¥
nporeccaMu yIpaBIeHUS nporeccaMu KUMH

OMOTEXHOJIOTHUYEC nporeccaMu

KHnMu

npoueccaMu
IK-2 He 3naert YiosierBopures | XOpouo 3HaeT OTiin4HO 3HaeT
3HaTh: KaK MOJIy4YUTh bHO 3HaeT KaK MOJIyYUTh KaK TMOJy4UThb
KakK IOJIy4YUTh yMEHHE Kak IMOJIy4UTh yMEHHE yYMEHHE
YMEHHE UCIIOJIb30BaTh YMEHHE UCIIOJIb30BaTh UCIIOJIb30BaTh
UCII0JIb30BAaTh OCHOBHBIE MCII0JIb30BAaTh OCHOBHBIE OCHOBHBIE
OCHOBHBIE METO/IbI OCHOBHBIE METOABI METOBI
METObI MaTeMaTU4YEeCKOTO | METOIbI MaTeMaTH4ecKOro | MaTeMaTu4ecKoro
MaTeMaTHU4eCcKoOro | aHalu3a, MaTeMaTHYeCKOro | aHaJIu3a, aHau3a,
aHanms3a, MOJICIUPOBAHMSI, | aHAJIM3A, MOJICIMPOBAHUS, | MOACIUPOBAHUS,
MOJICIIUPOBAHUS, | TEOPETUUYECKOTO U | MOAETUPOBAHUS, | TEOPETUUYECKOTO M | TEOPETUUECKOTO U
TCOPCTUUCCKOIO U | IIPAKTUYCCKOT'O TCOPCTUUCCKOI'O U | IPAKTUYCCKOIO IMPAKTHUYCCKOr'0
MPAKTHYECKOTO WCCIIEIOBAHMUS B MIPAKTHYECKOTO UCCIIEZIOBAHUSA B | HCCIIEZIOBAHUS B
UCCIICJIOBAHUSA B | TEXHOJOTHYECKUX | UCCIENAOBAHUS B | TEXHOJIOTHUYECKHUX | TEXHOJIOTHMUECKHUX
TEXHOJIOTUYECKHUX | MpoIeccax TEXHOJIOTUYECKHUX | Ipolieccax npoiieccax
npoiieccax He ymeer npoiieccax Xopomio ymeer O1an4yHo
YMeTb:UCIONb30 | UCHOJB30BAThH YioBieTBOpHUTEN | UCIOJIB30BATH YMeeTHCII0Ib30Ba
BaTb OCHOBHBIC OCHOBHBIC bHO YMEET OCHOBHBIC Th OCHOBHBIC
METObI METO/IbI UCIIONIb30BaTh METOABI METOBI
MaTeMaTH4eCKOro | MareéMaTUYeCKOro | OCHOBHBIE MaTeMaTH4eCKOro | MaTeMaTu4eCcKOro
aHausa, aHaImn3a, METOIbI aHau3a, aHau3a,
MOJIETUPOBAHMS, | MOACIHUPOBAHUA, | MAaTEMATHYECKOTO | MOJAEIUPOBAHUS, | MOACIUPOBAHUSA,
TEOPETHYECKOTO U | TEOPETUUYECKOTO U | aHau3a, TEOPETUUECKOTO U | TEOPETUYECKOTO U
MMPAKTHYCCKOT'O IMPAaKTUICCKOT'O MOICINPOBAHMA, IMPaKTUICCKOTO MMPAKTHYCCKOT'0
WCCJICIOBAaHUSI B | UCCIICJIOBAHUSI B | TEOPETUUECKOTO U | UCCIIEIOBAHUSA B | MUCCIIEOBAaHUS B
TEXHOJIOTUYECKUX | TEXHOJIOTMYECKUX | MPAKTUYECKOTO TEXHOJIOTUYECKUX | TEXHOJIOTHYECKUX
npoiieccax mporieccax WCCJIEIOBaHUSI B | TIpoIeccax npoiieccax
Baanern: He TEXHOJIOTHYECKUX | XOopo1Io OT1an4uno
YMEHUEM BJIaJIeeTYMEHUEM | Ipoleccax BJIa/IeeTYMEHUEM | BJIaJeeTyMEHHEM
WCII0JIB30BAaTh WCIIOJIh30BaTh YinoBiaeTBopuTesa | UCIOJIB30BATH WCII0JIb30BATh
OCHOBHBIC OCHOBHBIC bHO OCHOBHBIC OCHOBHBIC
METOJIbI METO/IbI BJIa/IeETYMEHUEM | METO/bI METOJIbI
MAaTEMATUYCCKOTO | MAaTEMATUYCCKOT'O HUCIIOJIB30BATh MaTeMaTn4ycCKoOro MaTeMaTNU4YCCKOT'O
aHau3a, aHaIm3a, OCHOBHBIC aHau3a, aHau3a,
MOJIETUPOBAHMS, | MOACIUPOBAHUA, | METOJIbI MOJIETTUPOBAaHUS, | MOJAEIMPOBAHUS,
TEOPETHYECKOTO U | TEOPETUUECKOTO U | MAaTEMAaTHIYECKOTO | TEOPETUYECKOTO B | TEOPETHUECKOTO U
MMPAKTHUYCCKOT'O IMPAKTUICCKOTO aHaJIu3a, IMPaKTUYCCKOTO MIPaKTUICCKOTO
WCCJIEIOBaHUS B | UCCIIEJOBaHUS B MOJIETTUPOBAHMS, | UCCIEIOBAHUSA B | UCCIIEAOBAHUS B
TEXHOJIOTMYCCKUX | TEXHOJIOTMYCCKHUX | TCOPECTUUCCKOIO U | TEXHOJIOTMYECKUX | TEXHOJIOTHYECKUX
mporieccax. mporieccax. MPaKTUYECKOTO mporieccax. mporieccax.




HUCCICOOBaHNU B

TEXHOJIOTHYECKHUX
nporueccax.

IK-3 He 3naert YiosierBopures | XOpouo 3HaeT OTiin4HO 3HaeT

3HaTh: KaK Hay4UTbCS bHO 3HaeT KaK Hay4UTbCs KaK Hay4HTbCS

KaK Hay4YUThCSA YMETh KaK Hay4YUThCSA YMETh YMETH

YMETh IJIAaHUPOBATH YMETb IUTAHUPOBATH IUIAHUPOBATH

MJIAHUPOBATh OTIBITHBIC PA0OTHI | TUIAHUPOBATH OTIBITHBIE PAOOTHI | OIBITHBIE PAOOTHI

OTIBITHBIE Pa0OTHI

" NpCACTABIATH

OTIBITHBIE PaOOTHI

" NpCACTaBIATH

" NpCACTaBJIATh

U TIPEJICTaBIATh pe3ybTaThl U TIPEJICTaBIATh pe3yabTaTh pe3yabTaThl
pe3ynbTaThl MOJTy4YEHHBIX pe3ynbTaThl MOJTyYEHHBIX MOJTyYEHHBIX
MOJIY4eHHBIX SKCIIEPUMEHTAJIbH | TIOJIYUEHHBIX SKCIIEPUMEHTAJIbH | SKCIIEPUMEHTAIbH
SKCIIEPUMEHTAaNb | bIX JaHHBIX HKCHEPUMEHTAJIbH | BIX JaHHBIX BIX JIAHHBIX
HBIX JaHHBIX He ymeer BIX JTAHHBIX Xopomio ymeer OT1iin4HO
Ymersn: TUTAHUPOBATH YnoBiersopures1 | IIIAHUPOBATH yMeeTIUIaHupOBa
IJIaHUPOBATH OIIBITHBIE PA0OTHl | bHO YMeeT OTIBITHBIC PAOOTHI | Th OMBITHBIC
OTIBITHBIC PA0OTHI | M MPEACTABIATH MJIAHUPOBATh U TIPEJICTaBIIATh paboThl U
Y TIPENICTABIATD pe3yJbTaThl OTIBITHBIC PA0OTHI | PE3YJILTaThI MIPEICTABIATD
pe3ynbTaThl MOJTy4EHHBIX U TIPEJICTABIATh MOJTyYEHHBIX pe3ynbTaThl
MOyYEHHBIX AKCIEPUMEHTAJIbH | PE3YJIbTaThI 9KCIIEPUMEHTAJIbH | TOTYYEHHBIX
HKCIIEPUMEHTAJIb | BIX JIAHHBIX MOJIY4eHHBIX BIX JTaHHBIX SKCIIEPUMEHTAJIbH
HBIX JJAHHBIX He Baangeer SKCIIEPUMEHTAJIbH | XOPOIIO BJIAJA€eT | bIX JTaHHBIX
Baaners: YMEHUEM BIX JAHHBIX YMEHUEM O1ian4yHo
yMEHUEM TJIAHUPOBATH YnoBierBopure | IIIaHUPOBATH BJIajIeeT
IJIaHUPOBATH OTIBITHBIC PA0OTHI | bHO BJIajieeT OTIBITHBIC PA0OTHI | YMEHUEM
OTIBITHBIEC PA0OTHI | M MPEACTABIATH YMEHHUEM U TIPEJICTABIATh IUTAHUPOBATH
Y TIPENICTABIATD pe3yJIbTaThl MJIaHUPOBATH pe3yJbTaThl OTIBITHBIE PAOOTHI
pe3ynbTaThl MOJTy4EHHBIX OTIBITHBIE PA0OTHI | OTYYEHHBIX U TIPECTaBIATh
MOJIy4€HHBIX SKCIIEPUMEHTAJIbH | U TIPEJICTABIATh SKCIIEPUMEHTAIIbH | PE3yIbTaThI
OKCIIEPUMEHTAJIb | BIX JIAHHBIX pe3yabTaThl BIX JTaHHBIX MOJIYYeHHBIX
HBIX JIaHHBIX MOJIY4€HHBIX SKCIIEpUMEHTAJIbH

AKCIIEPUMEHTAIIbH BIX JTAHHBIX

BIX JTAHHBIX
YK-1 He 3naer Yaosaersopuren | Xopouo 3HaeT OTtiu4HO 3HaET
3HarTh: KaK bHO 3HaeT KaK Kak
KaK MOJIB30BATHCACIIO | KaK MOJI30BATHCSCIIO | TIOJIE30BATHCSCIIO
MOJIb30BaThCSCIIO | COOHOCTBIOK MOJIb30BAThCSICIIO | COOHOCTHIOK COOHOCTBIOK
COOHOCTBIOK KPUTUYECKOMY COOHOCTBIOK KPUTUYECKOMY KPUTUYECKOMY
KPUTHYECKOMY aQHAJN3Y U OIIEHKE | KPUTHIECKOMY aHaAJIM3Y U OIIEHKE | aHAJIU3Y U OIICHKE
AHaJIM3Y U OLIEHKE | COBPEMEHHBIX aHaJIM3Y U OLIEHKE | COBPEMEHHBIX COBPEMEHHBIX
COBPEMEHHBIX Hay4YHBIX COBPEMEHHBIX Hay4YHBIX HAYy4HBIX
HAyYHBIX JIOCTHIKEHUH, HAyYHBIX JIOCTHKCHUH, JIOCTHIKCHUH,
JOCTHKEHUH, TEHEPUPOBAHUIO | JOCTHIKEHUH, T€HEPUPOBAHUIO | TEHEPUPOBAHUIO
TEHEPUPOBAHUIO | HOBBIX UACH MpU | FTEHEPUPOBAHUIO | HOBBIX MJEH IPU | HOBBIX MU MpHU
HOBBIX HUJIeH TIPH | pelIeHUN HOBBIX UJIEH TIPH | peIIeHUH perieHuu
pelIeHnn HCCIIEIOBATENBCK | PEIICHUN HCCIIE0BATENBCK | MCCIIEIOBATENbCK
UCCJIEIOBATENbCK | UX U UCCJIEIOBATENbCK | UX U uxX U
uxX | MPAKTUYECKUX UX | MPaKTUYECKUX MPaKTUYECKUX
MPaKTUYECKUX 3a/1a4, B TOM MPaKTUYECKHUX 3a/1a4, B TOM 3a/1a4, B TOM




3a7a4, B TOM
YHCIIe B
MEXKIUCIIUILINHA
PHBIX 00J1aCTIX
YmMmern:
ITonwp30BaThCsCIIO
COOHOCTBIOK
KPUTHYECKOMY
aHaJIM3Y U OLICHKE
COBPEMEHHBIX
Hay4YHBIX
JOCTIKCHUH,
TEHEPUPOBAHUIO
HOBBIX UJEH NpU
pelIeHrn
HCCIIENOBATEIbCK
UX "
MPaKTUYECKHUX
3aJ1a4, B TOM
Yuclie B
MEXKIUCIIUILINHA
PHBIX 00J1aCTAX
Baanernb
CIIOCOOHOCTBIO K
KPUTUYECKOMY
aHaJIMU3y U OLIEHKE
COBPEMEHHBIX
HaYYHBIX
JOCTHKEHMH,
TEHEPUPOBAHUIO
HOBBIX UJEH MTPU
pelIeHnn
HCCIIENOBATEIbCK
UX U
MPaKTUYECKHUX
3aJ1a4, B TOM
qHCIie B
MEKIMCIMIUIMHA
PHBIX 00J1acTAX

YHCJie B
MEXIUCITUTIITHHAD
HBIX 00/1aCTIX

He ymeer
ITonp30BarbCcaco
COOHOCTBIOK
KPUTHYECKOMY
aHAJIM3Yy U OIIEHKE
COBPEMEHHBIX
Hay4YHBIX
JIOCTYOKCHUH,
TeHEPUPOBAHUIO
HOBBIX UJEH MpHU
pereHun
HCCIICA0BATEIBCK
HX H
MPAKTUYECKUX
3a7a4, B TOM
YHClIe B
MEXIUCITUTIIINHAD
HBIX 00J1aCTIX

He Baageer
CIIOCOOHOCTBIO K
KPUTHICCKOMY
aHAJIM3Yy U OIIEHKE
COBPEMEHHBIX
HayYHBIX
JOCTIDKCHUH,
TeHEPUPOBAHUIO
HOBBIX HJIEH ITPU
pelieHnn
HCCIEN0BATEIbCK
X HU
MIPAKTHYECKHIX
3a71a4, B TOM
YuClie B
MEXTUCITUTUTHAD
HBIX 00/1aCTIX

3a7a4, B TOM
YJHCIIe B
MEKIUCIIUIIINHA
PHBIX 00J1aCTIX
YinoBjerBopure
bHO YMeeT
ITonp30BarkCACIIO
COOHOCTBIOK
KPUTHICCKOMY
aHaJIM3Yy M OIICHKE
COBPEMEHHBIX
HAYYHBIX
JIOCTH>KEHUH,
TCHEPUPOBAHUIO
HOBBIX UJEHU MPU
peIICHUN
HCCIIEN0BATEIbCK
HX U
MPAKTHYECKHUX
3a7a4, B TOM
4ucie B
MEKIUCIUIIINHA
PHBIX 00J1aCTAX
YnosJsierBopureJ
bHO BJIajJIeeT
CIIOCOOHOCTBIO K
KPUTHICCKOMY
aHaAJIM3Y U OLICHKE
COBpPEMEHHBIX
HAYYIHBIX
JOCTHKEHUH,
TeHEPUPOBAHUIO
HOBBIX UJEU MTPU
pelIeHun
HCCIIE0BATEIBCK
HX U
MPAKTHYECKHUX
3a/1a4, B TOM
YHUCIIE B
MEKTUCIUITIINHA
PHBIX 00JIACTSIX

YHClie B
MEXIUCLUHUTIINHA
PHBIX 00MacTsIX
Xopomo ymeer
[Tonb3oBarhCscno
COOHOCTBIOK
KPUTHYECKOMY
aHaJIM3y U OLIEHKE
COBPEMEHHBIX
HAy4HBIX
JIOCTHOKEHUH,
TeHEPUPOBAHUIO
HOBBIX UJEH MIpU
pelieHun
HCCIIEI0BATENBCK
ux u
MPAKTHYECKHUX
3a/1a4, B TOM
YuUCIe B
MEXTUCIUTUIMHA
PHBIX 00JIaCTIX
Xopoiuo
BJajJeeT
CIIOCOOHOCTBIO K
KPUTUYECKOMY
aHaJIMU3y U OLIEHKE
COBPEMEHHBIX
HAYYHBIX
JOCTHKEHUH,
TeHEPUPOBAHUIO
HOBBIX HJIEH TIPU
pelIeHun
HCCTIEI0BATEIBCK
uxX "
MPaKTUYECKUX
3a/1a4, B TOM
YuUCIe B
MEXAUCIUIIIINHA
PHBIX 00JIaCTIX

YHClie B
MEXKIUCLIMITINHA
PHBIX 00macTsIx
OT1iiu4HO yMmMeeT
ITonp30BaTbCACIIO
COOHOCTBIOK
KPUTHYECKOMY
aHaJIM3Yy U OIICHKE
COBPEMEHHBIX
Hay4YHBIX
JIOCTHKCHMH,
TE€HEPUPOBAHUIO
HOBBIX UJEH NIPU
penieHuu
HCCIICIOBATEIbCK
UX U
MIPAKTUYCCKHUX
3aJ1a4, B TOM
YHUClie B
MEKIUCLIMITINHA
PHBIX 00JIaCTAX
OTau4Ho
BJIAJIEET
CIIOCOOHOCTBIO K
KPUTUYECKOMY
aHaIMU3y U OLIEHKE
COBPEMEHHBIX
HaYYHBIX
JOCTHKEHMH,
TeHEPUPOBAHUIO
HOBBIX UJEH MTPU
pelIeHnn
HCCIIEN0OBATEIbCK
UX U
MPaKTUYECKUX
3aJ1a4, B TOM
qHuclie B
MEXKIUCIUILINHA
PHBIX 00JIaCTIX

B pe3ynemame uzyuenus oucyuniunsvl 00y4arouuiics O0NHCeH.:

3Hambo:

- OCHOBHBIC NMPHUHOMWIIBI U METOABI MHAYKIUU KaHHYCHOﬁ TKaHH!, IOJYUYCHHUA HCHHBIX
BEIIECTB BTOPUYHOTO METab0IN3Ma;

ymembw:




- TNPUMEHATH TpPUEMBl KIETOUYHOW OHOTEXHOJOTHHM B CBOEH MpodhecCHOHATbHOM
NEeSTENIbHOCTH il TOJY4YeHHs 1IeJIEBOr0 MPOJYKTa, HCIOIb30BaTh OTEYECTBEHHBIH U
3apyOeXKHBII OIBIT, HHHOBALIMOHHOM TEXHOJIOTHH B CBOEH padoTe;

enademp:

-TeXHUKON pabOoThI MO UHAYKIUHU U KYTbTUBUPOBAHUIO U30JUPOBAHHBIX KJIETOK U TKaHEH
JUISL UICIIOJIb30BAaHMS B JAJIbHEHINIEH HayuyHO-UCCIIeI0BATENIbCKON padoTe.

3.1.Marpuua coOOTHeCeHUs TeM /pa3/1ejioB Y4eOHOH TUCHUUIJIMHBI M GOPMUPYEMBbIX B HUX
o0menpodgeccuoHaIbHBIX, YHUBEPCAJIbHBIX, NPO(eCcCHOHATbHBIX KOMIIETEeHIUI

Tewmbl, pa3aenbl JUCIUIIIMHBL Komnerennuu OO01ee
OIIK 1 OIIK2 |[IIK1 |IIK2 |IIK3 | VK1 KOJI-BO
KOMIIETEH
UH.
BBenenue + + + + + + 6
Crpoenne KIETKH W (QYHKIUH + + + + + + 6
KJICTOYHBIX OpPTaHesI
Kynberypa pacTUTEINBHBIX + + + + + + 6
KJIETOK
Kanmnycnast kneTtka OCHOBHOM + + + + + + 6
00BEKT HCCIeI0BaHUI
KJIE€TOYHOH OMOTEXHOJIOTUH
OcobeHHOCTH WM I'€HETUKa + + + + + + 6
KaJUTYCHBIX KJIETOK
Kynbrypa CyCHEH3MOHHBIX U + + + + + + 6
OIHMHOYHBIX KJIETOK Kak

CrocoObl, TOJYyYEHHUS BEIIECTB
BTOPHYHOT'O CHHTE3a

KamrycHble KIETKH — UCTOYHUK + + + + + + 6
BELIECTB BTOPUYHOIO CUHTE3a
CoBpeMeHHbIe CIIOCOOBI + + + + + + 6

KYJIbTUBUPOBAHUS IITaAMMOB —
IPOAYLIEHTOB B OHOpeakTope

[TpousBoacTBO COEIMHEHHI + + + + + + 6
BTOPUYIHOTO CHUHTE3a c

MOMOIIBIO  KYJIBTYPHl  KJIETOK

pacTeHui

Hroro: 6

4.CTpyKTYypa M coepKaHue TUCHUIINHBI (MOLYJIsA)

OO61mast Tpy10eMKOCTh AUCLIUIIIIMHBI COCTaBIsAET 3 3a4eTHbIX eAuHULbI (108 akan. dacoB)
4.1. O0beM AUCHMILVIMHBI U BUAbI Y4eOHOH padoThI

Bune! zagsatui Bcero akageMudecknx 4acos

Ounas popma 3aoynas popma
(3cemecTtp)

OO611ast TPYI0EMKOCTb AUCHUIUIMHBI 108

AyYIIUTOpHBIE 3aHSITUS o4

Jlexun 26

ITpakTHueckue 3aHATHS 28

CamocrosiTenpHas padbora 54




mpopaboTKa y4eOHOTO MaTepuaia 1Mo JUCIUILUITMHE
(KOHCTIEKTOB JICKIIUH, YI€OHUKOB, MAaTEPUATIOB CETEBBIX

pecypcoB)

30

HO[[I‘ OTOBKA K IMPAKTHUYCCKUM 3aHATUAM

10

BBINIOJIHEHHE WHIUBHyaIbHBIX 3aJ[aHUH, HATUCAHUEC
pedepara

10

IMMOATOTOBKA K CIa4Y€ MOAYJIA, N”TOI'OBOMY KOHTPOJIIO

KonTpomns

54

BI/I,I[ HTOI'OBOI'0 KOHTPOJIA

3a4ecT

4.2. Jlekunu

Paznenbr nucuumminHbl (MOIYIs ), TEMbl JIEKIUNA U
UX cofiep KaHue

OO0beM B akajg. Jacax

odHas

dhopma
o0y4eHwHs

[To
BaOYHOM
bopme
0OyueHUS

dopmupyemsle
KOMITETEHIIUU

Bgenenmue

1.1.Kimerounass OMOTEXHOJOTHsI- COCTAaBHAS YacThb
coBpeMeHHOM OnorexHonoruu. CyuHocCTb,
METOIbI, 3a7a4u, IpeaMeT, 00beKThl. KieTounas
OMOTEXHOJIOTHS KaK HayKa U OTPaciib
IIPOM3BOJICTBA.

OIIK-1, OIIK -
2,I1IK-1, IIK -2,
[IK -3, VK-1

CrpoeHne KIeTKH U GYHKIIUH KICTOUHBIX
Oprasesl

2.1.buonorus KyabTUBUPYEMOM KIIETKH.
CtpykTypHBI€ 311eMeHThl KieTku. [lepenaua
HACJIC/ICTBEHHBIX TPU3HAKOB ITOTOMCTBY. [lenenue
KJICTKH.

OIIK-1, OIIK -2,
IIK-1, TIK -2, TIK
-3, VK-1

KynpTrypa pacTutenbHbIX KIETOK
3.1.McTopuueckue 3Tanbl pa3BUTHS METOAA.
Hanpasnenus B pazsutuun. TexHuka BBEACHUS 1
KYJIbTUBUPOBAHMS PACTUTEIBHBIX
kietok. [ Ipukiagnas kierouyHas GMOTEXHOJIOTHS.

OIIK-1, OIIK -2,
IIK-1, TIK -2, TIK
-3, VK-1

KamycHas kieTka — OCHOBHON OOBEKT
UCCIIEIOBAHUMN 110 KJIETOYHOW OMOTEXHOJIOTUN
4.1.-4.2.Ponb KanaycHON TKaHU B
pactennu.CriocoObl HHIYKIIUU
KaJTyCHOWTKaHU. KylIbTHBHpOBaHU KAy CHBIX
KJIETOK INVitro. CTpyKTypa U KOHCUCTEHIIHS
KaJUTyCHBIX KJIETOK.

OIIK-1, OTIK -2,
TIK-1, TTK -2, TIK
~3,VK-1

Oco0eHHOCTH U TeHETHKA KaJTyCHBIX KJIETOK.
5.1.0co0eHHOCTHKAIUTYCHBIX KJIeToK. dusnosnoro-
OMOXUMUYECKHE YEPTHI

KJ1eTOK. OTIIMYNEKaJUTyCHBIX KJIETOK OT
coMmarnyeckux.l eHeTnkakamTyCHbIXKJIETOK. [ [prny
WHBI TEHETUYECKOI HECTaOMIILHOCTH.
I'opmoHoHe3aBHCUMBIE (IPUBBIKIINE) KIETKH.

OIIK-1, OIIK -2,
IIK-1, TIK -2, TIK
-3, VK-1

Kynberypa cycrieH3MOHHBIX U OIMHOYHBIX KJIETOK,
KakK Crioco0 MOJTYYEHHUs BEIIECTB BTOPUIHOTO
CHHTE3A.

6.1.-6.2.CycrieH3HOHHBIE KYIBTYPBI, HX

OIIK-1, OIIK -2,
[IK-1, IIK -2, TIK
-3, VK-1




MOJTy4YeHUE,BhIpAIllMBaHNE U OCHOBHBIE
xapakrepucTuku. KynbTypa OTMHOYHBIX KIETOK.
CrniocoObl nonydeHus. MeTobl NOJTy4YeHHUs.
KamnycHble KIIETKH — HCTOYHUK BELIECTB OIIK-1, OIIK -2,
BTOPUYHOTO CUHTE3A. TIK-1, IIK -2, TIK
7.1.-7.2. XapakrepHbie 0COOEHHOCTH -3, VK-1
pactennii. CnocoOHOCTh pacTEeHUH HaKaIlJIMBaTh
BTOPUYHBIE METa00IUTHI. OCHOBHBIE KIACChHI 4
BTOPUYHBIX MeTa00aMTOB.O0111asi XapaKTEepUCTHKA
Y CUHTE3 BTOPHYHBIX
MeTabouToB. I IpeumyiecTBa KJIeTOYHOM
OMOTEXHOJIOTUU TIEpe]] TPAAUIIHOHHBIMH
METOJAMH.
CoBpeMeHHbIE cTTOCOOBI KYITETUBUPOBAHUS OIIK-1, OIIK -2,
ITAMMOB- TIPOAYILIEHTOB B OMOpEaKTope. IIK-1, TIK -2, IIK
8.1.MeToabl KyIbTUBUPOBAHUS KIIETOK — 2 -3, VK-1
MEePUOANYECKUE U HETPEPHIBHEIE.
[IpeumyiiecTBa, HEIOCTATKU U TPEOOBAHUS K
dhepmeHTEpamM
[Ipon3BoACTBO COENMHEHNIT BTOPUYHOIO CUHTE3A OIIK-1, OIIK -2,
C IIOMOILBIO KYIBTYPBI KJIETOK PaCTECHUI IIK-1, IIK -2, TIK
9.1.-9.2.ITony4yeHune amKaJIOHuI0B, TCPIICHOUIOB 4 —3,VK-1
(n30mpeHON10B),(heHOIBHBIX COCTMHECHHUIA U
MUHOPHBIX Tpymit. VX 3HaYCHHE TSI
MPOMBIIIIEHHOCTH.
Uroro: 26 6
4.3. JlabopaTopHble 3aHATHS He MPeLyCMOTPEHbI
4.4.IlpakTHyecKkne 3aHATUS
Paznen nucuuniauHsl (MOIYINs) U UX Ob6vem | 06BEM dopmupyemblie
cofiepaHue B yacax, | B KOMITETEHITUT
JEN0 OYHOE yacax,
3a04HOE
KomnokBuym:CTpoeHue pacTUTENbHOM 4 OIIK-1, OIIK -2, ITK-1,
kieTku. Jleenue KIeTku (MeTo3,Mei03) IK -2, [IK — 3, VK-1
KonmokBuym:CocTaB HCKYCCTBEHHBIX 2 OIIK-1, OIIK -2, TIK-1,
[IATATEIBHBIX CPEI U UX IIPUTOTOBIICHUE K -2, [IK - 3, YK-1
Komnoksuym:IIpuknannas kierounas 4 OIIK-1, OIIK -2, TIK-1,
OMOTEXHOJIOTHS IIK -2, TIK — 3, YK-1
Kommoksuym:KammycHast kierka — 2 OIIK-1, OIIK -2, TIK-1,
OCHOBHOM OOBEKT UCCIICIOBAHUI IIK -2, TIK — 3, VK-1
KJICTOUHON OMOTEXHOJIOTHHU
KonnoksBuym:KynbTypa cycieH3MOHHBIX 4 OIIK-1, OIIK -2, TTIK-1,
W OJMHOYHBIX KJIETOK IIK -2, TIK — 3, VK-1
Konnoksuym:KamnycHsle KieTKu- 4 OIIK-1, OIIK -2, TIK-1,
HCTOYHHMK BEIECTB BTOPUYHOIO CUHTE3a IIK -2, TIK - 3, VK-1




8 KomnmokBuym: CoBpeMeHHBIEOHOPEAKTOP 4
BI,IIPUMEHSIEMbBIC I KYTbTHBUPOBAHUS
KJICTOK pacTEeHUM

OIIK-1, OIIK -2, TIK-1,
IIK -2, [IK - 3, VK-1

9 Komnoxsuym:IIpon3BoacTso 4
COCIMHEHUI BTOPHYHOTO CHHTE3a C
MOMOIIBIO KYJIBTYPBI KJIIETOK PACTCHUI

OIIK-1, OIIK -2, TTIK-1,
MK -2, TIK — 3, YK-1

Hroro:

28 6

4.5.CamocrosiTe/ibHasi padora

Pa3nen nuciuIuinHebl Bun camocrosTenpHOM pabOThI O0BeM B
(Tema) aKaJIeMUYECKUX
yacax
OuHast 3a04Ha
dbopma | 5
oOydyen | ¢opma
ust o0yueH
ust
Pasnen 4 Kannycnas npopaboTka yueOHOro MaTepurara 1o AUCHUUILIINHE 10
KJIETKA — OCHOBHOM (KOHCTICKTOB JICKITUH, YI€OHUKOB, MATCPUAIIOB
00BEKT HCCIEIOBAaHUI | CETEBBIX PECYPCOB)
10 KJIETOYHOM ITonroroBKa K MpakKTHYECKUM 3aHATHSIM 4
OMOTEXHOJIOTUU BBITIOJTHCHUE WHVNBUIYIBHBIX 3a/IaHUH, HAlTMCAHUE 4
pedepara
MIOJITOTOBKA K CJ[a4e MOJIYJISl, HTOTOBOMY KOHTPOJIIO 2
Paznen 6 Kynbrypa npopaboTka yueOHOro MaTepuara 1o AUCUUIIIINHE 10
CYCIIEH3HOHHBIX U (KOHCTICKTOB JICKITUH, YI€OHUKOB, MAaTCPUAIIOB
OIMHOYHBIX KJIETOK, CETEBBIX PECYPCOB)
KakK CIoco0 [TonroToBka K MPaKTUICCKUM 3aHSITHSIM 4
IOJIY4CHUS BCIICCTB BBINIOJIHEHUE UHAUBUIYaJIbHbIX 3aIaHUM, HAllUCAHUE 4
BTOPUYHOTO CHHTE3a | pedepara
MOJITOTOBKA K C]a4e MOJYJSl, H-TOTOBOMY KOHTPOJIIO 1
Paznen 9 npopaboTKa yueOHOro MarepHaa 1o JUCIUILIMHE 10
IIpousBoncTBO (KOHCIIEKTOB JIEKIIUH, y4eOHUKOB, MaTepUaiOB
COCIUHEHMI CETEBBIX PECYPCOB)
BTOPUYHOTO CHHTE3a ¢ | [loAroToBKa K MPaKTHYECKUM 3aHITHIM 2
IOMOMIbIO KYIIBTYPBI BBINIOJIHEHUE UHAUBUIYaJIbHbIX 3aIaHUM, HAIIUCAHUE 4
KIIETOK PaCTCHHUH pedepara
MOJITOTOBKA K C]a4e MOJYJSl, H-TOTOBOMY KOHTPOJIIO 1
Hroro: 54

ITepedyennb MeToAMYECKOr0 o0ecneYeHNs VI CAMOCTOATEIbHOI padoThl MO0 AUCHHUIINHE

(MmopyJo):

1. XosanoBa E.B. Metoanyeckue yka3zaHHs 110 MPOBEICHHUIO TNPAKTHUYECKUX 3aHATUH U
caMOCTOsITeNIbHOM pa®oThl 1o aucuuiinHe «Kinerounas GuoTexHonorus» st 00y4Jarommxcs mo
HaIIPaBJIICHUIO  ITOATOTOBKH 06.06.01 buonoruueckue HaykH, HalpaBICHHOCTb —
BuotexHonorus, B ToM uncie 6MOHAHOTEXHOJIOTUH. Muuypunck, Muuypusnckuii ['AY, 2023.

4.6. KypcoBoe npoekTHpOBaHHe He NMPeayCMOTPEHO

4.7. Conep:xkanue pasjiesa IUCHUNIHHBI




Pasnen 1. Beenenue. Kierounas oumorexunosorus. Kietounas OMOTEXHOIOTHS —
COCTaBHAas YaCTh COBPEMEHHON OMOTeXHOIOTUU.CyIITHOCTh, METOABI, 33a49H, IPEIMET, OOBEKTHI.
Kiierounass GMOTeXHOJIOTHS KaK HayKa M OTpacilb MPOU3BOCTBA.

Pasnen 2. Crpoenne KjIeTkM M (QYHKUMH KJeTOYHbIXapraHe/ul. buomorus
KYJIbTUBUPYEeMON KJIeTKH. CTPYKTypHbIE OJJIEMEHTHl KJIEeTKH. llepemaua HacieICTBEHHBIX
MPU3HAKOB NMOTOMCTBY. [leneHue kieTku (MUTO3, Mei03). PacTurenbHbie U )KMBOTHBIE KJIETKH, UX
CXOJCTBO W paznuuue. MerTaboiu3M KJIETOK KaK MEXaHH3M CHHTe3a M paclaja BelecCTB.
BemecTBa BTOpHYHOTO METa0OIM3MA.

Paznen 3. Kyabrypa pacTurenbHbIX KJIeTOK. VcTopuueckue 3Tanbl pa3BUTHSI METO/A.
Hanpapnenust pa3Butus KJIETOUHOM OMOTeXHOJIOTHU. TeXHWKa BBEACHUS U KYJIbTHBUPOBAHUS
PACTUTCIIBHBIX KJICTOK H TKaHed. Ponb KYJIBTYPbl HU30JIMPOBAHHBIX KIJICTOK B 6I/IOTGXHOJIOI‘ 1.
Hcrounuxu MOJIYyYCHHA TIICPBUYHBIXOKCIIIIAHTOB. YcenoBus KYJIbTUBHUPOBAHUA, HCKYCCTBCHHLIC
nuTareabHble cpeapl. OCHOBHBIE YCIOBHS KYIBTUBUPOBAHUS — CTEPHIIBHOCTD. Perynaropsl pocta
(buToropmMoHsI), MX 3HAYEHHE I POCTA M PA3BUTHS KJICTOK B ycioBusx INVitro. [puknanHas
OMOTEXHOJIOTHSI.

Paznen 4 KannycHasi kJjieTKa — OCHOBHON O0BEKT MCCJIEJOBAHUM MO KJIETOYHOM
onorexHosoruu. dOu3nonoOruueckre U CTPyKTypHbIE 0COOEHHOCTH. MOpP(OI0ruuecKre THUIIbI
KYJIbTUBUpPYEMBIX KJIeTOK. KneTounblil nuki. OCOOEHHOCTH MOKOALIUXCSA U CTAPEIOIINX KIIETOK.
KneTounblii LUK W KpUBBIE POCTa KIETOYHBIX KYIbTyp. OCOOEHHOCTH KIETOYHOIO IHKIIA
KauTycHBIX KieToK. Crenuduka kamrycHouTkanw.JemuddepeHnmpoBka Kak o00s3aTebHOE
YCJIOBHE TMEpexo/ia CIEeHUIN3UPOBAHHON KJIETKU K JIEJICHUIO U 00pa30BaHUIO TKaHel. [opMOHBI,
unayunupytompe aeauddepeniupoky. CrocoObl KyIbTUBUPOBAHMS KaJUIyCHOW TKaHHU.
Ilepecanka KaJIyCHOM TKaHU HA CBEXKYIO ITUTATEIIBHYIO CPENLY.

Paznen 5. Oco0ennoctu U reHeTHuKa
KAJLJIYCHBIXKJ1€TOK.OCOOEHHOCTUKAIUTYCHBIXKIIETOK. DU3H0IOT0OMOXUMUYECKUE YepTHI
kieTok. OTianyue KaJUIYCHBIX KJICTOK OT COMATH4YCCKUX KIICTOK. CHmKeHne wuin yTpara K
peréucpanii 'y HPHUBBIKIINUX TKaHeu. CXOI[CTBO u pas3inyvsg KaJUTYCHBIX, OITYXOJICBBIX U
HOpPMAJIbHBIX KJIETOK. [ eHeTHKa KallTyCHBIX KIeTOK. [IpHunHbBI reHeTHueCcKoi HecTaOUIbHOCTH.
FOpMOHOHe?;aBI/ICI/IMI:Ie KJICTKH.

Pasnen 6. KyabTypa CYCHEeH3MOHHBIX M OJMHOYHBIX KJIETOK, KaK CHOCOOBI
MOJIyYeHUs BelIeCTB BTOPUYHOro cHHTe3a.CyClIEH3MOHHBIE KYNbTYpbl, UX IOJy4E€HHE,
BBIPAIIMBAHUE M OCHOBHBIE XapaKTEpUCTUKHU. Mcmosb30BaHME CYCNEH3MOHHBIX KYIBTYp IS
MOJyYEHUsS] BEIIECTB BTOPUYHOro cuHTe3a. KymbTypa onnHOUHBIX KieTok. CrnocoOsl,
oOneryarmomue TOMyYEeHUE  KOJOHWUM M3  OAMHOYHBIX  KJIETOK: METOf  IUICHTHHTra,

KOHANIIUMOHHUPOBAHHBIC  CPEbI, KOpMHH_II/Iﬁ CJIOI>'I, KyJIbTypa — HIHbKH, MHKPOKAILIH.
Hcnonp3oBaHue KYJIBTYPbI KJIICTOK KaK HCTOYHHKA BCIICCTB PACTUTCIBHOIO ITPONUCXOKACHU .
Pa3z[e.11 7. Kan.nycnble KJIECTKH - HCTOYHUK BelIECTB BTOPUYHOTO

CHHTe3a.XapakTepHble OCOOEHHOCTH pACTEHUMH 110 HAKOIUIEHHIO BEUIECTB BTOPUYHOIO
MeTtabonu3ma. CHocOOHOCTh pAcCTEHMH HaKaljauBaTh BTOPUYHBIE METa0O0IUTHL. (OCHOBHBIE
KJIacChl BTOPUYHBIX MeTabonuToB. HampaBieHus wuccieqoBaHMM BTOPUYHBIX METAa0OIMTOB.
OO0mast xapakTepucTuka U OMocuHTe3. MecTo cuHTe3a BTOPUUHBIX MeTaboinToB. Cxema myTei
OMOCHHTE3a OCHOBHBIX KJIACCOB BTOPHUYHBIX MeTabonmuToB. KauecTBEHHBIH M KOJIHYECTBEHHEIN
coctaB MerabonuToB. llpenmylnecTBa KIETOUHOW OHWOTEXHOJNOTHHM Tepel TpaJAuLMOHHBIMU
METOJIaMH.

Pasznen 8. CoBpeMeHHbIe €nOCO0ObI KYJIbTUBHPOBAHHUA IITAMMOB — NPOAYUEHTOB B
ouopeakTope.MaciTabHOCTb MpoLecca Ipy MPUMEHEHHH TEXHOJIOTUH BhIPAIIUBaHUS KJIETOK B
O6uopeakTopax. YcJOBUS KyIbTUBUPOBaHHMA B OuopeakTopax Oonbiioro oowsema. Meross
KYJIbTUBHUPOBAHUA KICTOK — IMNCPUOAUYCCKHUEC U HECIIPCPLIBHBIC. HpeI/IMYH_IeCTBa 1 HEOOCTAaTKHu



MeTOA0B. PaKTOPBl, TMMUTHPYIOLIUE POCT KJIETOK. XEMOCTaTHOE KylbTUBUpOBaHue. CTpoeHue
(bepMeHTEpOB- CHCTEMa MEXaHW3MOB, U3MEPSIOMMX U KOHTPOIUPYIONINX Iponecc OHOCHHTE3a
KylnbTyphl. TpeboBanue k ¢pepmentepam. OOpaboTka 060pyIOBaHMs, TICHOTACUTENCH, OUNCTKA U
CTEpHIIN3ALUS BO3IYyXA.

Pasznen 9. IIpou3BoacTBo coefuHeHUT BTOPUYHOIO CHHTE3a ¢ MOMOUIBIO KYJBTYPbI
KJIEeTOK pacTreHmii. [IpuMeHeHUe B MEIHMIIMHE BEIIECTB PACTHTEIBHOTO TMPOUCXOXKACHUS HE
OTHOCAIINXCSA K BTOPUYHBIM MCTaGOJII/ITaM.AHKaJIOI/II[BI, CTPOCHUC, HpI/IMeHeHI/Ie.TepHeHOI/IHLI,
cTpoeHue, npuMeHenue. OeHONbHBIC COANHEHNUS,CTPOCHNE, IPUMEHEHHE. MHUHOPHBIE TPYIIIBL,
CTPOCHHC, HpI/IMeHeHI/Ie.HpOMbIH_UICHHOC HCIIOJIb30BAHUC HCKOTOPBIX PACTUTCIILHBIX HNPOAYKTOB
((bapMaHeBTI/ILIeCKI/IC CpCaACTBa, arpOXUMHUKATBL IIPOAYKTBI ITMTAHHUA, KOCMCTHYCCKHUC.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

Buj yueOHoii padoThl OO0pa3zoBare/ibHbIE TEXHOJIOTHHU

BHCKTpOHHHe Mare€pualbl, UCIIOJb30BAHUE

Jlexunn MYJIBTUMEAUIHBIX cpencTB. CnaiiioBble pe3eHTaluu

Brimonnenue TPYIIIOBBIX aYAUTOPHBIX 3a,I[aHI/II71,

HpaKTI/IquKI/IC 3aHATHUA HHAUBUAYAJIBHBIC NOKJIAAbI, TCCTUPOBAHUC

CamocrosrenbHble pabOThI IIpe3eHTanus u 3ammra pe3ylbTaTOB CAMOCTOATEIBHOM

pa6OTLI Ha 3aHATHAX

B nensx peanumszanuu JCKIMOHHOTO ITUKJIA, TPAKTHYECKOW M CaMOCTOSITEIILHON paboThI
OoynyT UCTIOJIb30BaHbI JIMYHOCTHO-OPUEHTHPOBAHHBIN, JIeSITEITbHBIHI TIOZIXOJT
T PepeHIIMPOBAHHOTO O0yUEHHSI C MCIIOJIb30BAHUEM METOJI0B aKTHBHOTO M MHTEPAKTHBHOTO
0o0yueHus.

Jlnst ocBoeHuUst mucCHUMIUTMHBL «KileTouHas OMOTEXHOJIOTHS HCIONB3YIOTCS pa3IMyHbIe
o0Opa3oBareibHbIC METOABl M TEXHOJOTHHM JUIS peaiu3alu KoMmIieTeHnud. [IpemomaBanue
JAUCHUIINIMHBI MMPEAYCMATPUBACT JICKIUH, MMPAKTHYCCKUC 3aHATUSA, TCCTUPOBAHUC, TPUMCHCHUC
AKTUBHBIX M WHTEPAKTUBHBIX (OpPM MPOBEACHUS 3aHITHUN (pa300p KOHKPETHBIX CHUTYallHii) B
COYETaHHH C BHEAYAUTOPHOMN paboToil ¢ 1enbio (OpMUPOBAHUS U Pa3BUTHUS MPO(eCCHOHATBEHBIX
HABBIKOB oOydaromerocsi. CaMoCTosTeIbHAS padoTa MPeyCMaTPUBACT IMMOATOTOBKY K JICKITUSIM U
JIIT3, mpoMekyTOUHOMY KOHTPOITIO U UTOTOBOMY HCTIBITAHUIO.

B ydeOHOM mporecce MIMPOKO MPUMEHSIOTCS KOMITBIOTEPHBIE TEXHOJOTHHU. Jlekuuu
INPOBOJATCA B  AyIUTOPUHM C HWHTEPAKTUBHOM JOCKOM UM  TMPOEKTOPOM  OOecreyeHbl
JEMOHCTPAIIMOHHBIME MarepHaiaMu (JIEKTPOHHBIMH MPE3eHTAUsAMH, BUICOPHUIEMAMU), C
MOMOIIBIO KOTOPBIX MOKHO BU3yalTU3UPOBATh U3JIaracMblii MaTepuat.

6. ®oHI OLIEHOYHBIX CPEACTB JMCIHIIIMHBI (MOLYJIA)
6.1. ITacnopt ¢oHa OLIEHOYHBIX CPeaCcTB N0 AucHunInHe «Kierounas OMOTEXHOJIOTH»

Ne | KouTponupyemsbie pa3aeinsl (TEMbI) Kon konTpOnm- OnenouHoe
/T | TACHUTUIMHBI Peanuzyembix CpENICTBO
KOMIIETEHITU I HaWMEHOBaHHE Kon-
BO
1 Pasgen 1. Beenenue OIIK-1,0IIK 2, IIK- | Tect 10
1,ITK-2, TIK-3 YK-1 | Bompocsl 3auera | 4
2 Paznen 2.Ctpoenue KIeTKu 1 OIIK-1,0IIK 2, [IK- | KOJJIOKBUYM 1
(GYHKIMY KJIETOYHBIX OpTraHesul LIIK-2, TIK-3 VK-1 | tect 20
3a4eT 6
3 Paznen 3. KynbTypa pacTuTenbHbIX OIIK-1,0IIK 2, TIK- | KoJutoKBHYyM 1




KJIETOK 1,IIK-2, ITK-3 YK-1 | Tect 10
3a4€ET 5
Paznen 4. KamnycHas kierka- OIIK-1,0IIK 2, IIK- | KOJUIOKBUYM 1
OCHOBHOM 00BEKT MCCIIEJOBAHMI 1,IIK-2, IIK-3 YK-1 | Tect 10
KJICTOYHON OMOTEXHOJIOTUH 3a4er 4
Paznen 5. Ocobennoctu u renetuka | OINK-1,0I0K 2, [TIK- | tect 10
KaJTyCHBIX KJIETOK 1,IIK-2, IIK-3 YK-1 | 3ager 3
Paznen 6. Kynsrypa cycnensuonnsix | OIIK-1,0IIK 2, [TK- | komiokBUyM 1
M OJMHOYHBIX KJIETOK,KaK CIIOCOOBI 1,IIK-2, IIK-3 YK-1 | tect 10
MOJTy4EHUS BEIIECTB BTOPUIHOTO 3auer 4
CHUHTE3a
Paznen 7. KamnycHbleKIETKHI- OIIK-1,0IIK 2, [IK- | KOJUTIOKBUYM 1
HMCTOYHHUK BEIIECTB BTOPUYHOTO 1,IIK-2, ITIK-3 YK-1 | tect 10
CHUHTE3a 3a4eT 4
Paznen 8. CoBpeMeHHBIE CITOCOOBI OIIK-1,0IIK 2, IIK- | KOJUIOKBUYM 1
KYJIETUBUPOBAHUS IITAMMOB — LIIK-2, TIK-3 VK-1 | Tect 10
MIPOAYIICHTOB B OHOpEaKTope 3a4er 2
Paznen 9. [IpousBonctso OIIK-1,0IIK 2, [IK- | KOJTIOKBUYM 1
COCAMHEHHI BTOPUYHOIO CUHTE3A C 1,IIK-2, ITIK-3 YK-1 | tect 10
MTOMOIIBIO KYJTBTYPBI KIIETOK 3a4eT 4
pacTeHuit

6.2.11epeyeHb BONPOCOB /1JIf1 3a4eTa
1. CoBpemenHas O6uorexHosorus. Kierounas OMOTEXHONOIHsI- COCTaBHAsl YacTb COBPEMEHHOM
ouorexunonoruu (OITK-1,0I1K 2, TTK-1,ITK-2, TIK-3, YK-1)
2. CymHocTh 1 33134 KieTouHoit 6unorexunosoruu (OITK-1,0I1K 2, TTIK-1,ITK-2, ITK-3 YK-1)
3.Ilpeamer u 00BbeKTHI KiteTOouHOM OnoTexHomoruu (OITK-1,0I1K 2, ITK-1,ITK-2, TTK-3 YVK-1)
4. Knetounas OMOTEXHOIOTHs Kak Hayka u orpacib npousBoacTsa (OIIK-1,0I1K 2, TTK-1,I1K-2,
[TK-3 YK-11)
5.Ctpoenue kietku u pyHKImH Kietounsix opranemn (OIMK-1,0T1K 2, TTIK-1,I1K-2, TIK-3 YK-1)
6.Xpomocomsl. Posb B nepenaue HacneacTBeHHbIX npusHakos.(OIIK-1,011K 2, ITK-1,ITK-2, T1K-
3 VK-1)
7.Jleneuue kiaetkn. Murto3 u meiio3 (OITK-1,0T1K 2, TTK-1,I1K-2, ITK-3 YK-1)
8.PacTutensHble U xKUBOTHBIE KieTkH. CxonctBo u paznuuue (OIIK-1,0I1K 2, ITK-1,ITK-2, TIK-
3 VK-1)
9.MeTaboyM3M KJIETKH KaKk MEXaHW3M cHHTe3a u pacmaja Bemiects (OITK-1,011K 2, TTK-1,ITK-2,
[TK-3 VK-1)
10.Iuddepennmarnust u qunedepennuanus kierok (OIMK-1,0T1K 2, TIK-1,ITK-2, TIK-3 VK-1)
11.Mcropusi pa3BUTUS METOJOB KYJIBTYpbl M30JMPOBaHHBIX KieTok W TkaHei (OIIK-1,0IIK 2,
ITK-1,ITK-2, TIK-3 YK-1)
12.0cuoBHO# MeTo KiteTounoi orotexronoruu (OITK-1,0I1K 2, TTK-1,ITK-2, TIK-3 YK-1)
13.MlcTouHrKYM TIOTy4eHUs SKCIUIAaHTOB pacTuTeNnbHbIX KiaeTok (OITK-1,0I1K 2, TTK-1,I1K-2, TTK-
3 VK-1)
14.IlutarenbHble UCKYCCTBEHHBIE CPE/Ibl, OCHOBHBIE KOMIIOHEHTHI U MPUHIIUIIBI UX COCTaBIICHUS
(YK-1,0I1K-1,ITK-1,2)
15.YcnoBusi KynsTUBHPOBaHMS pacTUTENbHBIX KieTok W Tkaned (OINK-1,0I1K 2, IK-1,I1K-2,
[TK-3 YK-1)
16. KamrycHasi KjeTKa Kak OCHOBHOW OOBEKT HCCIIEIOBAHWUN KJIETOYHOW OMOTEXHOJIOTHH.
duznonornyeckue U CTPyKTypHbIe ocobenHoctn kierok (OITK-1,0TIK 2, TTK-1,ITK-2, TIK-3
YK-1)




17.Mopddonoruueckue TUTBI KyTbTHBHpYeMbIX kieTok. Kierounsiit nukn (OIIK-1,0I1K 2, TTK-
1,ITK-2, ITK-3 YK-1)

18. KieTouHslii MUK M KPUBBIE POCTA KIETOUHBIX KYJAbTYp. OCOOEHHOCTH KJIETOYHOTO ITMKIIA
kautycHbIx kietok (OITK-1,0I1K 2, TTIK-1,I1K-2, I[TIK-3 YK-1)

19. Kamnycnas tkanb. Crieruduka kaanycuoi tkaau. (OITIK-1,0T1K 2, ITK-1,I1K-2, ITK-3 YK-1)
20. Perymsitopsl pocta uHAyHHpYomue AenuddepeHupoBKy U Mepexoay ACIEHUsS KaLTyCHBIX
kierok. (OITK-1,0I1K 2, TTIK-1,ITK-2, I[1K-3 YK-1)

21. I'eneTnyeckass HEOTHOPOAHOCTH KaurycHbIX Kietok (OIIK-1,0I1K 2, TIK-1,I1K-2, TTIK-3 YK-
1)

22.Crioco0bI KysbTHBHpOBaHUs KayutycHbix TkaHe (OITK-1,011K 2, TTIK-1,I1K-2, TIK-3 VK-1)
23. Xapaktepuctuka, ocobenHoctu omyxosieBbix kierok (OIIK-1,0IIK 2, T1K-1,ITK-2, TTK-3
YK-1)

24. CycneH3uOHHBIE KYIBTYpBI, UX MOJYYEHHE, BBIPAIIMBAHME M OCHOBHBIC XapaKTEPUCTUKU
(OIIK-1,0I1K 2, TTIK-1,ITK-2, ITK-3 YK-1)

25. Vcnonb30BaHUE CYCIIEH3MOHHBIBX KYJIBTYP U MOJTYYEHHUS BELISCTB BTOPHUYHOTO CHHTE3a
(OIIK-1,0I1K 2, ITK-1,ITK-2, TIK-3 YK-1)

26. KynbTypa OIMHOYHBIX KJIETOK, onydyeHue u kyastuBupoanue (OIIK-1,0I1K 2, TTIK-1,I1K-2,
[1K-3 YK-1)

27. Crioco6sl, obneryaroniye nojiydeHne KoJoHui u3 onuuounbix kierok (OINK-1,0I1K 2, T1K-
1,ITK-2, ITK-3 YK-1)

28. OcHoBHbIe Kiacchl Bropuunbix Meradbonuros (OITK-1,0T1K 2, ITK-1,ITK-2, ITK-3 YK-1)

29. IlpenMymecTBO KJIETOYHOH OWOTEXHOJOTHH Tepen TpagunuoHHbIME Metonamu (OIIK-
1,0IIK 2, TTK-1,I1K-2, TTIK-3 YK-1)

30. O0mas xapakTepucTUKa U cHHTe3 BTOpU4HBIX MeTabommtoB (OITK-1,0TIK 2, TTK-1,I1K-2,

[TK-3 YK-1)

31. CnocobGHOCTh pacTeHuii HakaruBarh Bropuunbie metadonutsl (OITK-1,011K 2, ITK-1,I1K-2,
[TK-3 YK-1)

32. Mecra HakoruieHus BTOpuuYHBIX MetabonmutoB kietku (OITK-1,0I0K 2, TIK-1,ITK-2, TTK-3
YK-1)

33. MeTonbl KyIbTUBUPOBAHUS KIETOK — nepuoudeckoe u HernpepsisHoe (OIMK-1,ITK-1,2,3)
34. IlpeumymiecTBa U HEAOCTATKU METOJOB KyIbTHBUpOBaHHS B Ouopeakrtopax (OIIK-1,ITK-
1,2,3)
35. TpeboBanus k pepmentepam (OITK-1,0I1K 2, TIK-1,I1K-2, TIK-3 YK-1)
36. Xapakrepuctuka ankamonaos (OITK-1,0I1K 2, TTK-1,ITK-2, TIK-3 YK-1)
37. Xapakrepuctuka tepreHonnoB(OITK-1,0I1K 2, TTIK-1,ITK-2, ITK-3 YK-1)
38. Xapaxrepuctuka ¢penonpnsix rpymm (OI1K-1,0I1K 2, TTK-1,ITK-2, TIK-3 YK-1)
39. Xapakrepuctuka munopsbix rpymm (OITK-1,0T1K 2, TTIK-1,I1K-2, [TIK-3 VK-1)
6.3. IlIkaJyia OLEHOYHBIX CPEICTB

YpoBHH OrneHouHbIe
OCBOCHHUS Kputepuu onieHnBanust CpeacTBa
KOMIICTCH- KOJI-BO 0aJIJIOB
1005071

3HAET-00beKThl OWOJIOTMYECKUX TPOU3BOACTB M METOMIBI
[TpoxBuHyT | pabOTBI C HUMHU, CTPOCHUE PACTUTENHHOU KIETKH, (pyHKIUHU | TecTh

BIi KJICTOYHBIX ~ OpraHellI,3aKOHOMEPHOCTH KHHETHKH pocta | 36-40

75-100 KJIETOK ¥ 00pa30oBaHusl MPOIYKTOB MeTabonu3Ma, ocooeHHocT | Komnoksuym

6aios, pocta KYJIETUBHPYEMBIX O0roo0BeKkTOB, anmaparypaoe | 9-10

3a4TeHO o(opmiieHne MPOIECCOB BHIPALIMBAHUS PACTUTENbHBIX KJIETOK | Bompocs! 3auera
c EINBI0 MOJTyYCHHUS BTOPHYHBIX metabomuTos, | 30-50

6I/IOXI/IMI/I‘-ICCKI/IC, XUMHUYCCKHEC )41 (bI/IBI/IKOXI/IMI/I‘leCKI/IC




MPOIIECCOB  MPOTEKAIONIUX B OHOpeaKTopax Ha CTaausix
nepepaboTKU, THUIOBBIE CXEMBl MPOMBIIUICHHBIX IPOIECCOB
MTOJTYYCHUS BaKHEHIIINX MIPOJYKTOB OHMOTEXHOJIOI MU,
OCHOBHBIC TIPHUHIIUIIBI OPTaHU3AIMH OWOTEXHOJIOTHYECKOTO
MIPOM3BOJICTBA, METO/IBI OIICHKHU €ro 3((HEeKTUBHOCTH

YMEET — paGorarb B OMOTEXHOJIOTHYECKOW JabopaTopuu,
KYJIETUBUPOBATh MPOAYIIEHTHI, BEHIOPATh PAIIMOHAIBHYIO CXEMY
MIPOMU3BOJICTBA 33JaHHOTO TMPOJYKTa, ONTUMHU3HPOBATH COCTaB
MATATEIBHBIX CPEJl, ONPEASIATh MapaMeTPhbl KYJIbTUBUPOBAHUS
MPOJYLIEHTA, ONTUMU3UPOBATH YCIOBUS KYJbTUBUPOBAHUS
BJIAJJEET — mnoHATUHBIM MarepuajaMm [0 JUCUMUILIMHE,
HaBBIKAMH  CaMOCTOSITEJIBHOTO  pEIIEHUs  HAy4yHbIX U
MTPOM3BOICTBCHHBIX 3aj1ad B 00JIaCTH OMOTEXHOJIOTHH, OIBITOM
OHMOTEXHOJOTHYECKHX u AHAITUTHYCCKUX METOJIOB
HCCIEA0BaHuA, MIPUTOTOBJICHUEM n CTEPHIIH3AIIN
MUATATEIbHBIX CpEll, METOAAMH MPOBEACHUS CTAHIAPTHBIX
WCIBITAHUN N0 ONPEJICNIEHUIO KaueCcTBa MPOAYKIIUU

[Toporoseiii
50-74
Oaia,
3a4TEHO

SBHAET - ocHOBHbIE OHOOOBEKTBI OHMOTEXHOJIOIHYECKUX
MPOM3BOJACTB M METOAbI pabOThl C HUMH, CTPOEHHUE
PaCTHTENBHBIX KJIETOK, (PYHKIIMU KJIETOYHBIX OpPraHeill, AMEeT
MPEACTABICHHE O KHUHETHKE POCTa KJIETOK W 00pa3oBaHUS
IIPOAYKTOB MeTab0113Ma,000C00EHHOCTH pocrta u
KyJIbTUBUPOBaHUS OMOOOBEKTOB, HMEET MpEACTaBICHUE 00
anmaparypHoM o(QOPMIICHHUH MPOLIECCOB BBIPAITUBAHUS KIETOK
c NI ) MOJIYYEeHUS MeTa0O0IUTOB, 3HAKOM c
OHMOXUMHYECKUMHU, XAMUYCCKUMHU u
(hHU3UKOXUMUYECKHUMHUITPOLIECCAMU,IIPOTEKAIOIIIMMH B
OMOpeaKTopax,3HaKOM C OCHOBHBIMH THIIOBBIMH CXEMaMH
MIPOU3BOJCTBEHHBIX  IPOLIECCOB  MOJYYEHUS  BaKHEMIIHNX
MPOYKTOB OMOTEXHOJIOTHHU

YMEET — paborare B naboparopuu, 3HaKOM C MPUHIMIIAMHU
YCTPOWCTBA MPOU3BOJCTBA U CXEMaMU OHMOTEXHOJIOTHYECKOTO
Mpoliecca 3aJIaHHOTO MPOAYKTa,MOKET ONPEIEIUTh TapamMeTPhbl
KYJIETUBUPOBAHUS MTPOTYIICHTOB

BJIAZIEET — mnOHATHIIHBIM MarepuajoM IO JUCLMIUINHE,
OCHOBHBIMM  HaBbIKAMH B  PEIIEHHMM  HAyYHbIX U
MPOM3BOJICTBEHHBIX 3a7ad B  00JlacTU  OMOTEXHOJIOTHH,
OCHOBHBIMH METOIaMU OMOTEXHOJOTHYECKHUX i
AHAITUTHYECKUX HCCIICHOBAaHUI, MIPUTOTOBJICHUS i
CTEepWJIM3alMM THTATEIbHBIX Cpel, METOAaMHU MPOBEIACHUS
CTAaHJAPTHBIX HMCOBITAHUN TI0  OMNpPEACIICHUIO KadyecTBa

IPOAYKLINU

Tecthl

24-34
KOJJIOKBUYM
5-10

Bomnpocsl 3auera
21-30

bazoBebrit
35-49

0aios,

3a4TECHO

SBHAET - ocHOBHbIE OHOOOBEKTHI OHOTEXHOJIOTHYSCKUX
MIPOM3BOJACTB U MMEET NPEJCTABIICHUE O METomax paboThI C
HUMHU, CTPOEHUE PACTUTENLHBIX KJIETOK, (YHKIIMUA KIETOYHBIX
OpraHejul, WMEeT TPEJCTABICHHE O POCTE PACTUTEIBHBIX
KJIETOK ¥ 00pa30BaHUN MPOAYKTOB BTOPHUYHOTO METa0OIM3Ma,
UMeeT TpejcTaBlieHHe 00 OCHOBax OHWOTEXHOJOTHH U
CTPOEHUH OouopeakTopa, 3HAKOM c poleccamu,
MPOTEKAIOLUIMMHU B OMOpeakTopax Ha CTagusx NnepepaboTKu U
BBIJITICHUS 1I€TIEBOTO TPOAYKTA, 3HAKOM C OCHOBHBIMHU
THTTOBBIMH CXEMaMH TPOMBITIICHHBIX TIPOIECCOB

Tectbl
20-29
Bomnpocsl 3auera
15-20




YMEET-  BecTM  NpPakTUYECKYHD  JEATEIBHOCTh  Ha
IIPOU3BOACTBE, IPUMEHATH TEOPETHUUECKHE 3HAHHUA Ha
IIPAKTHKE

BJIAJJEET — ocHOoBamMM NMOHSTHIHOIO Marepuasia, HaBbIKaMU
palboThl HAa IPOU3BOICTBE

Husknii 3HAET —  otnenbnele  ompeneneHuss u  Tepmussl | Tectsr 10-15
MmeHee 35 OMOTEXHOJIOTUH, MPOCTEHIYI0 KBaJU(UKALMIO MPOAYLEHTOB, | Bompocs! 3auera
6asos, uMeeT  mpencraBieHne o0  oOopymoBanuu, — Kotopoe | 10-19
HE 3a4TE€HO | UCIOJIb3YeTCs B OMOTEXHOIIOTMYECKHUX POU3BOICTBAX

YMEET — BBIIONHATE MPOCTEUINME MAHUIYJISILUA Ha

IIPOU3BOJICTBE

BJIAJIEET — cnaGo mOHSITHITHBIM MaTepHUaIoM

Bce KOMIJIEKTBI OIEHOYHBIX CPEACTB (KOHTPOJIBHO-U3MEPHUTENIBHBIX MAaTEpUAIOB),
HEOOXOIUMBIX Ui OLIEHKM 3HAHWH, YMEHHH, HAaBBHIKOB M (WJIM) ONBITA JEATEIBHOCTH,
XapaKTepU3yIoLIie 3Tanbl (OPMUPOBAHMS KOMIETEHIMH B MPOIECCE OCBOCHUS AMCLUIUIMHBI
(Momynsi) mOAPOOHO MpeAcTaBiICHBI B AOKyMeHTe «DOHI OIEHOYHBIX CPEACTB AMCIHILIHHBI
(Momynsi)»

7.Y4yeOHO-MeTOAMYeCKOe HH(pOpMALIMOHHOE 00eciedYeHre IMCUMILTHHBI(MOMYJIS)
«Ki1eTouHasi 0MOTEXHOJIOTHSI»
7.1. OcHoBHAs y4eOHas1 JUTepaTypa:

1. buorexHonorus pacTeHui : yueOHUK U MPAKTUKyM JJisi OakanaBpuara U MarucTparypsl /
JI. B. Hazapenko, FO. 1. Jlonrux, H. B. 3arockuna, I. H. Pannyruna. — 2-e u3z., ucnp. u 0.
— M. : UznarensctBo FOpaiit, 2019. - 161 c. - (Cepus : Yausepcutersl Poccun). — ISBN 978-
5-534-05619-8. — Pexxum moctymna: www.biblio-online.ru/book/6DD953A0-4ECF-49FE-AC32-
30A5CB4C64ES5.

2. buorexHonoruss. B 2 4. Yacte 2 : y4eOHHK W TPAKTUKYM JUIsI aKaJIEMHUYCCKOTO
OakanaBpuara / mox oomi.pea. H. B. 3arockunoit, JI. B. Hazapenko. — 2-e u3a., ucnp. u 101, —
M. : UsnarensctBo Opaiit, 2019. — 219 c. — (Cepus : bakanaBp. AxkageMuueckuii Kypc). —
ISBN 978-5-534-07409-3. — Pexum noctymna : www.biblio-online.ru/book/CD8BBF55-A602-
4FE1-B8F9-D5A4EC28B8FD.

3. YMK/I no nucrumune «Knerounass GMOTEXHONOTHS» IJ1 00yJaroIInXCcs MO MporpaMMe
aCIHUPAHTYphl OYHOM, 3a0YHOW M JIUCTAHIMOHHOM (opMbl  OOydeHHs 10 HalpaBICHUIO
noaroroBku 06.06.01 bruosnornueckne Hayku, HallpaBJI€HHOCTh — BUOTEXHOIOT M, B TOM 4YHUCIIE
6uonanorexHosnoruu. Muuypusack-Haykorpaa PO, Muuypunckuii I'AY, 2023.

7.2. lonoHUTeIbHASA y4eOHAs JUTeparypa:

1. KanamnuxoBa E.A. Knerounas mHxeHepus pacTteHuil: yue6Hoe nmocobue. - M.: NU3n-Ba
PTAY-MCX,2012

2. AtanacoB A. bHOTeXHOJOTHS B CENbCKOM X03siicTBe. - HoBocubupck, 1993.

3. buotexHonorus cenbckoxo3sicTBEHHBIX pacTeHuil (¢ mpeaucnoBuem PI.Byrenko).-M.:
ABponpomuznar 1987

4. buorexnonorus. [lpunuuner u npumenenue ( nogpen.N.Xarunc,/l./xonca u ap.) - M.:
Mup 1988

5. byrenko PI. Kynerypa kiietok u Ouorexnonorust - M.: Hayka 1986

6. Imeba FO.}O.;byrenko P.I.;CoitHuk K.M. CnusHMe NpOTOIUIACTOB M MapaceKcyallbHas
rubpuamzanus y tabaka. PAH CCC. - T.221. - 1975

7. Mypomues I.C.; byrenko P.I.; Tuxonenko T.W.; u ap. OCHOBBI CeNbCKOXO3SICTBEHHOM
6uotexHonoruu.-M.: Arponpomuszar, 1990

8. Hukens JI.JI.; PerynsaTopsl pocra pacrenuii.- M.:Kosoc,1984




9. TIlupyzsan 3.C. OcHOBBI TeHHON MHXKeHEepHH pacTeHuid..- M.: Hayka 1988

10. CenbckoxossiiicTBeHHass OuorexHosorus: YueOnuk// monm pen. B.C.Hleeemyxu. - 3-¢
uza.nepepad.u gon. - M.: Beicias mikona, 2008

11. Pactopryes C.JI. KynbTypa M301MpOBaHHBIX TKaHEH M OpraHOB B CEJIEKIMM IIOAOBBIX
pactenuit Monorpadus — Muaypusck: n3n-so Mudl'AY, 2009

12. Xapuenko I1.H.,.B.M.I'masko JIHK- TexHomormu B pa3BuTuu arpoOuonoruu. - M.:
Bockpecensbe, 2006

7.3. MeToau4yeckue yKa3aHHUs 10 0CBOCHHIO JTHCIHMILIMHbI

1. XosanoBa E.B. Meroauueckue yka3zaHUsi 1O MPOBEACHUIO IPAKTUUYECKUX 3aHATUH U
CaMOCTOATENIbHON paboThl 1o aucuuIinHe «KietouHas OMOTEXHOIOTUSAY Ul 00ydarouXcs 110
HaIIPaBJIICHUIO  ITOATOTOBKH 06.06.01 buonormueckue HayKH, HaOpaBIEHHOCTb —
buorexHonorus, B TOM unciie OMOHaHOTEXHOJIOTHH. Muuypunck, Muuypunckuii ['AY, 2022.

7.4. Ua(opManMOHHbIEe TEXHOJIOTHH (POrpaMMHOe o0ecrnedeHne u
HH(OPMALMOHHBIE CIPABOYHbIC MAaTEePHAJIbI, B TOM YHCJIe COBPEeMEHHbIEe
npodgeccuoHANbHBIE 0a3bI JAHHBIX U MHGOPMAIHOHHBbIE CTIPABOYHbIE

CHCTEMBI)

VYuebHas aucuuiuiiHa (MOIYJb) MpPEIyCMaTPUBACT OCBOEHHE WH(GOPMAIMOHHBIX |
UGPOBBIX TEXHONOTUH. Peanu3zarust nudpoBbIX TEXHOIOTHI B 00pa30BaTeIbHOM IIPOCTPAHCTBE
ABJIIETCS OJHOM M3 BaKHEMIIMX Lenell oO0pa3oBaHMs, JArOUIE BO3MOXHOCTb pa3BHUBATH
KOHKYPEHTOCIIOCOOHbIE KauecTBa OO0Y4YaroLIMXCs Kak OyIyHIMX BbICOKOKBAJIU(HUIIMPOBAHHBIX
CIELIUAIHUCTOB.

[{udpoBble TEXHOIOIUU MPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB A(PPEKTUBHOIO PELICHUS
3a7a4  Mpo¢)eCCHOHAIBHOI0, COLUAIBHOTO, JIMYHOCTHOTO XapakTepa C HUCIOJIb30BAaHUEM
pa3IMYHBIX BHUJOB KOMMYHHUKAI[MOHHBIX TeXHOJIOTMH. OcBoeHHE LUPPOBBIX TEXHOJIOTUH B
paMKax JaHHOM JUCHMIUIMHBI (MOIyJsl) OPHEHTHUPOBAHO Ha CIOCOOHOCTh O€30MacHO U
Ha/JIealluM  o0pa3oM  Mojy4yaTb JAOCTYH, YIpaBiATh, HHTETPUPOBATH, OOMEHUBATHCH,
OLICHMBAaTh U CO37aBaTb HMHQOPMAIMIO C TOMOILIBI0 LHUMPPOBBIX YCTPOHCTB U CETEBBIX
TexHosoruil. dopmupoBanue UPPOBON KOMIETEHTHOCTH MpeAronaraeT padoTy ¢ JaHHBIMH,
BJIa/ICHE UHCTPYMEHTAMHU JUIsI KOMMYHHMKAIIH.

7.4.1 DJ1eKTPOHHO-0MOIHOTEYHASI CUCTEMBbI U 0a3bl TaHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oxa3zanue yciyr ot 10.03.2020 Ne Ob
CV 437/20/25 (CeteBas 2yieKTpOHHAst OMOIHOTEKA)

2. DneKkTpoHHO-OMONIMoTeYHass cucTteMa u3nareibcTBa «Jlanby (https://e.lanbook.ru/) (morosop
Ha OKa3aHuUEe YCIYyr IO MpPeIOoCTaBICHUI0 JOCTyla K J3JIeKTpoHHbIM wu3ganusmM OO0
«M3narenscTBo JIaub» oT 03.04.2023 Ne 1)

3. DiekTpoHHO-OMOMMoTeuHas cructemMa m3narenberBa «Jlanpy (https://e.lanbook.ru/) (morosop
Ha OKa3zaHUE YCIyr IO TNPEAOCTaBIEHHIO JOCTyNna K 5SJIeKTpoHHbIM wu3nanusm OO0
«M3patenbctBo Jlanby ot 06.04.2023 Ne 2)

4. baza maHHBIX 3JeKTpOHHBIX HMH(popMaoHHbIX pecypcoB PI'BHY ITHCXbB (morosop mo
o0ecrevyeHnIo A0CTyma K 31eKTpoHHbIM HHpopMannoHHbIM pecypcam GI'BHY [NHCXb uepes
tepmuHan ynaneHsoro gocryna (TYL ®I'BHY LTHCXB) ot 07.04.2023 Ne 6/H)

5. DnextponHO-OnOmMoreunas cucrema «AgriLiby ®T'BOY BO PI'A3Y (http://ebs.rgazu.ru/)
(TOTIONTHUTENBPHOE COTJIAIIEHWEe Ha mpegocraBieHue poctynma ot 13.04.2023 Ne 6/H k
Jluniensnonnomy noroopy ot 04.07.2013 Ne 27)

6. OnexTtpoHHas OubmuoreuHas cucrtema «HanuoHanmpHBIH 1HPpPOBON pecypc «PyKoOHT»:
Komnekmun «ba3ossiii MmaccuB» U «Komoc-c. Censckoe xo3siiictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT Mo mpeaoctaBieHuro goctymna ot 04.04.2023 Ne 2702/6122)



https://e.lanbook.ru/
https://e.lanbook.ru/
https://e.lanbook.ru/
http://ebs.rgazu.ru/
https://rucont.ru/

7. 000 «dnexTponHOE M3naTenbctBo FOPAMTy (https://urait.ru/) (JoroBop Ha OKa3aHHE YCIyT
M0 TPEAOCTaBICHUIO JOCTyma K oOpa3oBarenbHOl maTtdhopme OO0  «DyeKTpoHHOE
mspatenserso FOPAUTY ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OMONMMoTeyHass cucreMa «Bepranckuii» (https://vernadsky-lib.ru) (morosop na
0e3B03MEe3/1HOE UCTIOIb30BaHue npousBeaeHuid ot 26.03.2020 Ne 14/20/25)

9. Baza manneix HOb «HannonansHas siektponHas oubamoreka» (https://rusneb.ru/) (morosop
o noaxmoueHun Kk HOB u npenocraBnenunn nocrtyna k oobekram HOB or 01.08.2018 Ne
101/HOb/4712)

10. Cornamenue O COTPYAHMYECTBE IO OKa3aHHUIO OMONIMOTEYHO-MH(POPMAIMOHHBIX U
COLIMOKYJIBTYPHBIX YCIYT MOJb30BaTeNIIM YHUBEPCUTETa M3 YKCIAa WHBAJIMAOB MO 3PEHHIO,
CJIa0OBUISAIINX, UHBAJIHIOB JAPYIHMX KATETOPHH C OrpaHHYEHHBIM JOCTYIIOM K HMH(OpMAaIHH,
JUI, WMEIOIIUX TPYAHOCTH ¢ uTeHueM IutockonedatHoro tekcta TOI'BYK «TamOGoBckas
obJyacTHas YHUBEpCalbHas Hay4Hast oubaroTeka UM. A.C. [Tymkunay»
(https://www.tambovlib.ru) (cornamenue o corpyauudectse oT 16.09.2021 Ne 6/H)

7.4.2. UndopManioHHbIE CIIPABOYHbIE CHCTEMBbI

1. CrnpaBounas npaBoBas cuctema Koucynprantllitoc (Z10roBop mocTaBKu M COMPOBOKICHUS
sx3eMiusipoB cucreM Koncynprantllnroc ot 03.02.2023 Ne 11481 /13900/9C)

2. DnexTpoHHBIN nepuognueckuii cripaBouyHuk «Cucrema 'TAPAHT» (moroBop Ha yciayru mno
CONPOBOXKICHHUIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHbIe IpoeccnoHaIbHbIE 0a3bl JAHHBIX

1. ba3a maHHBIX HOPMATHBHO-IIPABOBBIX aKTOB MH(OPMALMOHHO-00Pa30BaTENBLHON MPOTrPaMMBbI
«Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)

2. baza pannpix Hayunoit snextponnoit Oubnuorekn eLIBRARY.RU - poccuiickuit
UH(POPMALMOHHO-aHAIUTHYECKUH TOpTal B O00JAacTH HAyKH, TEXHOJOTHH, MEAWLIUHBI U
obpasoBanus - https://elibrary.ru/

3. ITopTan oTkpeITHIX HaHHBIX Poccuiickoit denepannu - https://data.gov.ru/
4. OrtkpoiThle  gaHHble  DenepalibHOM  CiIyXObl  TOCYJapCTBEHHOM
https://rosstat.gov.ru/opendata

CTaTUCTHKH -

7.4.4. J/InueH3noHHOEe U CBOOOJIHO pacnpocTpaHsieMoe MPOrpaMMHoOe oOecreuyeHue, B TOM
YHCJIe 0Te4eCTBEHHOI0 MPOU3BOACTBA

Ne [ HammenoBanne Pazpaborunk | loctymHocts | Cchuika Ha | PekBU3UTHI
110 (;muuensuoHH | Emunblil - peecTp | moaTBepikaarole
(mpaBooGnana | oe, CBOOOJIHO | POCCUHCKUX ro JIOKYMEHTa

TEJb) pacmpocTpass | mporpamm Jutst | (TIpY HATTMYKH )
eMoe) OBM u B/ (npu
HaJTUIHH)

1 [MicrosoftWindow | MicrosoftCor |JInneHnznoHHoO | - JInneHsus
S, poration e or 04.06.2015 Ne
OfficeProfessional 65291651  cpok

NEUCTBUA:

0eccpovHO
2 | AuTHBHpYCHOE AO Jluniensuonno | https://reestr.digit | CyOnumen3noHH
MPOrpaMMHOE «Jlaboparopu |e al.gov.ru/reestr/36 | vrii  gOTOBOp C
obecrieyeHne s 6574/?sphrase_id | OO0 «Codrekc»
KasperskyEndpoin | Kacniepckoro =415165 ot 06.07.2022 Ne
tSecurity TUTS | » 0/H, CpOK
Oou3Heca (Poccus) NeUCTBHS: c
22.11.2022 o



https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

22.11.2023

MoiiOduc 00O «Hossie | JIunensuonno | https://reestr.digit | Koutpakr ¢ OO0
CrannapTHBIH - EEISE e al.gov.ru/reestr/30 | «PyOukon»
OdHCHBII  TaKeT | TEXHOJOTHH 1631/?sphrase_id | ot 24.04.2019 Ne
It paboTHI c | (Poccwst) =2698444 03641000008190
JTIOKyMEHTaMU 00012

Y IIOYTOH CPOK  JICUCTBHS:
(myoffice.ru) OeccpodHo
[TporpamMmHuas AO Jluniensuonsno | https://reestr.digit | JInmeH3uOHHBIH
cucTeMa Ut | «<AHTHIUIArMa | e al.gov.ru/reestr/30 | norosop ¢ AO
OOHapYKCHHUS ™ (Poccust) 3350/?sphrase_id | «AnTHILIaruaT
TEKCTOBBIX =2698186 or 17.04.2023 Ne
3aMMCTBOBaHUN B 6627, CpOK
yueOHBIX u JCUCTBUS: c
Hay4yHBIX pabdoTax 17.04.2023 1o
«AHTHIIaTUAT 16.04.2024
BVY3»

(https://docs.antipl

agiaus.ru)

AcrobatReader AdobeSystem | CBoboaHO - -

- POCMOTP | S pacrpocTpaHs

nokymeHToB PDF, eMoe

DjvU

FoxitReader FoxitCorporat | CBo6oxHO - -

- IpOCMOTp | ioN pacrpocTpaHs

nokymeHToB PDF, eMoe

DjVU

7.4.5. Pecypcbl HHGOPMAIIMOHHO-TEJIeKOMMYHUKAMOHHOM ceTn «AHTepHeT»

1. CDTOwiki: 6a3a 3nanwuii mo nuposoit Tpanchopmarnuu https://cdto.wiki/

2. Pexum poctyna:.garant.ru - cnpaBoyHo-npaBoBasi cuctema «[’APAHT»

3. Pexwum mocrtyma: Www.consultant.ru - cipaBouHo-TpaBoBasi ccTeMa
«KoncynpranT [Lmrocy

Nk WN

http://www.trello.com

7.4.6. LlnppoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa3oBaTeIbHOM Ipolecce
1. LMS-mmatdopma Moodle
BupryansHas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
O6naunsie cepBuckl: Sunekc./Juck, O6mako Mail.ru
Cepsucel onpocoB: Suaexc @opmsl, MyQuiz
Cepsucel BuaeocBszu: Suaekc reaemoct, Webinar.ru
CepBHc COBMECTHOM pa0OThl Haja TpoekTamu Uit Hebonpumx rpymnm Trello

7.4.7. llmppoBbie TEXHOJIOTHH, IPUMeHsIeMble NIPH U3YYeHUH TUCHHITUHBI

| Ne | Lludpossie TexHomOrNHU

| Buss! yue6HOI paGoThl, BhIIONHAEMbIE | DopMUpyeMble



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

BBIOPATh HY)KHOE c MIPUMEHECHUEM u(poBol | KOMIETEHITUN
TEXHOJIOTHU
1 O0a4YHbBIe TEXHOJIOTUU Jlexumn OIIK-1,0IIK 2,

CamocrosiTenbHas padbora

I1K-1,I1K-2, TIK-3
YK-1

4 Boublve na"nubie

Jlexuun
CamocrosiTenpHas padbora

OIlK-1

8. MarepuajbHO-TEXHUYECKOE O0eceYeHne U CIUIITHHbI

HaumenoBanue OcCHaIIEHHOCTh CeMATBHBIX TOMEIICHUH U [lepeyeHb TUIIEH3MOHHOTO
CHeIHalbHbIX * MOMEIICHUH JIJIsl CAMOCTOATEIBHOM paboThl | MPOTrPAMMHOTO 0OECTICUCHHUSI.
HOMEIICHUHN U PexBusuthnl

TMOMEILEHUM JJIst MIOATBEPKAAIOIIETO

CaMOCTOSITENIbHOM JIOKYMEHTa
paboThI

Vuebnas 1. XKamro3u ropu3oHTaIBHBIC HA TPU OKHA "1. MicrosoftWindows 7
aAyIUTOPUS JJIs (uaB. Ne 2101065486) (muuen3us ot 31.12.2013 Neo
MPOBEICHUS 2. NHTepakTuBHAs q0CcKa (MHB. Ne 49413124, 6eccpouHo).
3aHATHI 2101040205)

JICKIIMOHHOT'O TUIIA
(r. MuuypuHCK,
yiL.
NuTepHanmoanibH
as, nom Ne 101,
2/32)

3. CucreMHBII KOMIUIEKT: MPOIIECCOp
IntelOriginal LGA 1150, BenTHIISITOD
Deepcool THETA 21, MmatepuHcKkas 1uiata
ASUS H81M-K<S-1150 iH, mamsats DDR3 4
Gd, xectkuit nuck 500 Gb, kopnyc MAXcase
H4403, 6;1ox mutanus Aerocool 350W ( uHB.
Ne 21013400740)

4. ITpoexTop Viewsonic PJD6243 DLP 3200
lumens XGA 3000:1 HDMI 3D

5. HaGopsl 1eMOHCTPallMOHHOTO
000py/oBaHus U y4eOHO-HATJISAHBIX
0COOMI.

VYyebHast
ayIuTOpUs AJIs
IPOBEACHUS
3aHATHI
CEMHUHApPCKOI0
THUIIA, TPYIIIOBBIX
"
MHIUBUAYaJIbHbBIX
KOHCYJIbTALIUH,
TEKYIIETo
KOHTPOJISI U
IIPOMEKYTOUHON
aTTecTaluu
(YaeOnas
nabopaTtopus
MUKpPOOHOJIOTUHN)
(r. MuuypuHCK,
yuxo03 «Pommay,

9/29)

1. Cyummnbhslii mkad CM 50/250-500-I1C
(meB.Ne 41013401713)

2. Becol anektponnbie (MHB.Ne2101040151)
3. Kamepa KbY-1 CITY mozx 9001
OakTepuniuaHas yIbTpaduoneToBas s
XPaHEHUs CTEPUIILHBIX HHCTPYMEHTOB (MHB.
Ne 21013600786)

4. Kon6onarpesarens UT- 4100 ULAB
(500M1+450 rpax) (uaB.Ne 21013600787)
5. VnbTpa3BykoBas Moiika (BanHa) Uitciean-
3 DT (3 1) (maB.Ne 21013600791)

6. Jlocka xmaccHast (mHB.Ne 41013602279)
7. Kpecno opucnoe AV 204 PL MK tkanb
(naB.Ne 41013602313)

8. Mukpockon MeauuuHckuii buomen 2
(maB.Ne 41013401743, 41013401742,
41013401741, 41013401740, 41013401739,
41013401738, 41013401737, 41013401736,
41013401735, 41013401734, 41013401733,
41013401732, 41013401731, 41013401730,

1. MicrosoftWindows 7
(mumensus ot 31.12.2013 Neo
49413124, GeccpouHo).
2. MicrosoftOffice 2010
(mumensus ot 04.06.2015 Ne
65291658, 6eccpouHo).




41013401729, 41013401745, 41013401744)
9. Hactennsiii sxpanLumienMasterPicture
220-220 cm (muB.Ne 41013401708)

10. TTpubop mns uamepennst (HI 2215-2
Mukporporneccopusiii pH/ C - metp ¢
ABTOMATHYECKOU KaTHMOPOBKOH U
aBTOTEpPMOKOMIIeHcaIuen ) (MHB. Ne
41013401712)

11. ITpoektop NEC M361 X (nnB.No
41013401705)

12. Cucremnsiii koMiuiekT: [Ipoueccop
IntelOriginal LGA 1155, BenTunsarop,
MaTepUHCKasl IJ1aTa, NaMsTh, )KECTKUM JUCK,
BUJICOKApTa, MOHUTOP, YCTPOMCTBO [T
YTEHMsI KapT NaMSITH, IPUBO/I, KOPITYC,
KJ1aBuaTypa, Mblib (MHB.Ne 41013401698)
13. Cron nabopaTOpHbBI XMMUYECKUI
(1200x600x750) cTonem . mIacTUK/KapKac
an.npodms (maB.Ne 41013602351,
41013602350, 41013602336, 41013602335,
41013602334, 41013602333, 41013602332,
41013602331, 4103602330, 41013602329,
41013602328, 41013602327, 41013602326,
41013602325, 41013602324, 41013602323,
41013602322)

14. Ileiikep-unkyodarop ES- 20/60 c
iatdopmoii P-16/250, BioSan, ¢

nepskateneM s 16 mryk 250 mut konb/crak.

BS-010135-CK (uuB.Ne 21013400713)

15. Peppakromerp UPD-45462M ¢
MOJICBETKOM U JOM.IIKaNoN. (MHB.Ne
41013401711)

16. YaprpoTepmocTat (uHB.Ne 1101040311)
17. lkad nis xpaHeHus 1abOpaTopHOM
nocynbl (800x450x1950) monku mtacTuk/
Kapkac ajl.nmpopuib ¢ 3aMKOM (MHB. Ne
41013602357)

YueOHas
ayAUTOPHS JJIst
CaMOCTOSTEILHOM
paboTsI (T.
MuuypuHCK, yi.
NutepHanmoHanbH
ast, 1om Ne 101,
3/2396)

1. Tocka xnaccuas (uaB. Ne 2101063508)

2. Kamrozu (uuB. Ne 2101062717)

3. XKamro3u (unB. Ne 2101062716)

4. Komnerotep Celeron E3500, mat. niata
ASUS, onep.namsts 2048Mb, MoHuTOp
19"AOC (uuB.Ne 2101045283, 2101045284,
2101045285)

5. Komnrerorep Pentium-4 (unB.Ne
2101042569)

6. Mono6utox iRU308 21.5 HDi3
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web/
KJlaBuaTypa, MbIib (MHB. Ne 21013400521,
21013400520)

7. Komnwrorep DualCore E 6500 (uaB.No

1. MicrosoftWindows XP,7
(mumensus ot 31.12.2013 Neo
49413124, 6eccpouHo).

2. MicrosoftOffice 2003,
2010 (nuueH3us ot
04.06.2015 Ne 65291658,
0eccpoyHO).

3.
AutoCADDesignSuiteUltimat
e (moroBop ot 17.04.2015 Ne
110000940282);

4. nanoCAD (Bepcus 5.1
JoKallbHasi, 00pa3oBaTeIbHas
JIMLEH3Ms], CEpUMHBIA HOMEP

NC50B-270716 nunensus




1101047186) JeicTBUTEIbHA OECCPOUHO,
8. Kommnbrotep TopHago Cope-2 (nHB.Ne OecrimaTHasi).

1101045116, 1101045118, 1101045117) 5. IIporpaMMHBII KOMITJIEKC
9. Oxpan Ha mtatuse (MHB.Ne 1101047182) «ACT-Tect Plus»
KommbproTepHasi TeXHUKA MOAKIIFOUYCHA K CETH | (JIMIIEH3UOHHBIH JOTOBOP OT
«HTepHeT» 1 obecredeHa JOCTYIIOM B 18.10.2016 Ne JI-21/16).
OUOC ynuepcureTa. 6. 'IC MaplInfoProfessional
15.0 g Windows muist
y4eOHBIX 3aBeJICHUN
(JIMIIEH3UOHHBIN JOTOBOP OT
18.12.2015 Ne123/2015-y)

Pabouast mporpamma qucuuiuinabl «KiteTouHnasi OMOTEXHOIOTHS)) COCTAaBIEHA B COOTBETCTBUU
¢ tpedoBanusMu @OPI'OC BO mno nHanpasinenuto noaroroBku 06.06.01 buonornueckue
HayKH(ypOBEHb IIOATOTOBKM KaJpOB BBICIICH KBaTH(UKAIMK), YTBEPKAEHHOTO IPUKA30M
MunuctepcrBa oOpa3oBanus 1 Hayku Poccuiickoit @enepaunu ot 30.07.2014 r. Ne 871

ABTOp KaHAMJAT C.-X. HAYK, JOIEHT Kadeapbl OMOTEXHOJOTHH, CEIIEKIINU M CEMEHOBOJICTBA
CEJIbCKOXO35IMCTBEHHBIX KyabTyp XoBaHoBa E.B. /
(ﬂfﬁ

Penenszent kanaumatr c.-X. HayK, JOLEHT Kadeapsl JIaHAMAPTHOM apXUTEKTYpHI,
3emiieycTporcTBa u kagactpos ['youn A.C.

[Iporpamma paccMoTpeHa Ha 3acelaHuu Kaeapbl CaJ0BOJICTBA, TEITUYHBIX
TEXHOJIOTUH 1 6uoTexHonorun (mporokos or 17 mapra 2015 Ne 10)

[Iporpamma paccMOTpeHa Ha 3acelaHUU METOAWYECKOr komuccuu [ImogooBomHOro
uHcTuTyTa uM. M.B. Muuypuna (mporokos Ne§ ot 23 mapra 20151 ).

[IporpaMma yTBepkJieHa pelieHueM Y4yeOHO-METOJUYECKOrO0 COBETa YHHMBEpPCUTETa
npotokoi Ne 9 ot 23 anpens 2015 r.

[Tporpamma nepepaboTaHa 1 J0Mo0JIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3acelaHuM KadeIpbl CaJoBOJCTBA, TEINIMYHBIX TEXHOJIOTHMA
u 6uorexnosoruu (mpotokoin Ne 1 or 29 asrycra 2016 r)

[Tporpamma  paccMOTpeHa Ha  3acelaHUM  Y4eOHO-METOAMYECKOH  KOMMCCHUH
[TnonooBomHuoro uucruryra um. M.B. Muuypuna (mpotoxosn Ne 1 ot 30 aBrycra 2016).

[Tporpamma yTBepXkjaeHa pelieHueM Y4eOHO-MEeTOAMYECKOIO COBETa YHUBEPCUTETa
(mpotokon Ne 1 ot 23 centsi6ps 2016 1.).

IIpoepamma nepepabomana u donoanena ¢ coomgemcemauu ¢ mpedosanusmu @IOC BO.

[Tporpamma paccMOoTpeHa Ha 3acejaHuH Kadeapbl caJloBOICTBA, TEIUIMUHBIX TEXHOIOTHH
u 6uorexHonoruu (mpotokoia Ne 8 ot «18» anpenst 2017 r.)

[IporpaMmma  paccMOTpeHa Ha  3aceJaHUM  y4eOHO-METOAMYECKOH  KOMHUCCUH
ITnogooBomHoro nacrtutyra uM. M.B. Muuypruna Muuypunckoro I'AY (npotokon Ne 9 ot 18
anpenst 2017 r)




[IporpamMmma yTBepkIeHa pemieHueM Y4eOHO-METOIUYECKOTO0 COBETa YHHBEPCUTETA
(mpotoxos Ne 8 ot 20 ampens 2017 1.).

Ilpoepamma nepepabomana u oonoanena 8 coomsemcemsuu ¢ mpedosanusimu @I'OC BO.

IIporpamma paccMoTpeHa Ha 3acefaHud Kadeapsl OHOTEXHOJOIMH, CENeKUUU U
CEMEHOBO/ICTBA CEIbCKOXO3SMCTBEHHBIX KYIBTYp (mmpoTokon Ne 7 ot «13» anpens 2018 r.)

Ilporpamma  paccMOTpeHa Ha  3acelaHud  Y4eOHO-METOAMYECKOH  KOMMCCUM
[TnogooBomHoro uucrutyra uM. M.B. Muuypruna Muuypunckoro I'AY (npotokon Ne 9 or 16
ampenst 2018 r.)

[TporpaMma yTBepkZeHa pelleHueM Y4eOHO-METOJUYECKOrO0 COBETA YHHMBEpPCUTETA
(mpotoxos Ne 10 ot 26 anpens 2018 r.).

Ilpoepamma nepepabomana u oonoanena 8 coomsemcemesuu ¢ mpevosanusmu ©I'OC BO

[IporpamMmma paccmoTpeHa Ha 3acedaHuM Kadeapbl OHOTEXHOJOTHH, CEJeKUUU U
CEMEHOBOJICTBA CEJIbCKOXO3SIMCTBEHHBIX KYNbTYp (IpoTokos Ne7 ot «9» anpenst 2019 r.)

[IporpaMmma  paccMoTpeHa Ha  3acelaHUU  Y4eOHO-METOAMYECKONH  KOMHUCCHH
[TnonooBomHoro uncturyra uMm. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 9 ot
«22» ampens 2019 1)

[IporpaMmMa yTBepK/I€Ha pelieHHEeM Y4eOHO-METOJAMYECKOTO COBETa YHUBEPCHUTETA
npotokoa Ne§ ot 25 anpens 2019 r.

Ilpoepamma nepepabomana u doonoanena 6 coomsemcmeuu ¢ mpebvoganusmu @I'OC BO

[Iporpamma nepepaboTana u AOMOIHEHA B COOTBETCTBHH ¢ TpeboBanusimu ®I'OC BO

IIporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl OMOTEXHOJOTHM, CEJIEKLUU U
CEMEHOBOJICTBA CEJIbCKOXO03SIMCTBEHHBIX KyNbTYp (IpoTokois Ne6 ot «12» mapta 2020 r.)

IIporpamma onoOpeHa Ha 3aceaHuu yyeOHO-MeTou4eckoil komuccun I1norooBouHOrO
uHcTutyTa uM. M.B. Muuypuna, npotokoin Ne 9 ot 20 anpens 2020 roaa.

IIporpamma yTBepkIeHa peLIeHHEeM Y4eOHO-METOJMUYECKOr0 COBETa YHUBEPCHUTETA,
npotokoi Ne 8 ot 23 anpens 2020 rona.

[Iporpamma paccMoTpeHa Ha 3aceqaHud  Kadeapbl OHOTEXHOJIOTHH, CEJIEKIUU |
CEMEHOBOJICTBA CEIBCKOXO03SIMCTBEHHBIX KyNbTYyp NpoTokoa Ne7 ot 16 nronst 2020 rona.

[IporpamMma ofgo6peHa Ha 3aceiaHuu yueOHO-MeToanYecKoi komuccuu IlnonooBourHoro
uHctutyTa M. M.B. Muuypuna, npotokon Ne 11 ot 22 utons 2020 roza.

[IporpamMMma yTBepx/ieHa peleHueM y4eOHO-METOANUECKOr0 COBETa YHUBEPCUTETA,

nporokoi Ne 10 ot 25 nrons 2020 roga.

IIpoecpamma nepepabomana u donoanena ¢ coomgeemcemeuu ¢ mpedoganuamu ©IOC BO

[Iporpamma paccMoTpeHa Ha 3aceqaHud  Kadeapbl OHOTEXHOJIOTHH, CEJIEKIUU |
CEMEHOBO/ICTBA CEJIbCKOXO03AHCTBEHHBIX KYIbTYp (poTokos Ne 8 ot «5» ampens 2021 1.)

[IporpaMmMa  paccMoTpeHa Ha  3acelaHMM  y4eOHO-METOJMYECKOM  KOMHCCHU
ITnonooBomHoro uHcturyra um. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 9 ot
«19» anpens 2021 r)

[Iporpamma yTBep)kaeHa peuieHHeM Y4eOHO-METOJUYECKOro COBETa YHHBEpPCHTETa
poTokoa Ne® ot «22» anpensa 2021 r

IIpoepamma nepepabomana u donoanena 6 coomsemcemesuu ¢ mpevosanusmu ©I'OC BO

IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CaoBOJACTBA, OWOTEXHOJOTHH U
CEJIEKIINH CEIbCKOX03AMCTBEHHBIX KyNIbTYp (TipoTokoa Ne 7 ot 10 mapTa 2022 1.)



[IporpaMmma  paccMOoTpeHa  Ha  3aceaHUUd  Y4eOHO-METOJUYECKONM  KOMHCCHH
[TnonooBomHuoro uactutyTa M. M.B. Muaypuna Muuypunckoro 'AY (mpotoxon Ne 7 ot 21
mapta 2022 1.)

[IporpamMma yTBepXkJeHAa pelIeHHEeM Yy4yeOHO-METOJIMYECKOr0 COBETa YHHUBEPCHUTETA,
npotokoi Ne 7 ot 24 mapra 2022 roaa.

Ilpoepamma nepepabomana u oonoanena 8 coomsemcemeuu ¢ mpedosanuimu ©®I'OC BO

IIporpamma paccMoTpeHa Ha 3acefdaHuu Kadeapbl caoBOJACTBA, OMOTEXHOJOTMH U
CEJIEKIINM CEIbCKOXO039MCTBEHHBIX KyJIbTyp poTokoi Ne 11 ot 13 ntonst 2023 r.

IIporpamma paccMoTpeHa Ha 3acelaHud y4yeOHO-METOIUYECKOM KOMMCCHUM HHCTUTYTA
(byHaaMeHTaNbHBIX U MPUKIAAHBIX arpodouorexHonoruii um. M.B. Muuypuna MuuypuHCKOTrO
I'AY (mpotokon Ne 11 ot 19 urons 2023 r.)

[Iporpamma yTBepKIeHa peELICHHEM Y4eOHO-METOJMUYECKOTO0 COBETAa YHUBEPCHUTETA,
npoTokoa Ne 10 ot 22 utons 2023 rona.
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