[loKYMEHT NOANMCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHdopmalus o BnagenbLe: P e TN
®WO: Wntnkosa AnekcaHapa BacunbesHa 10. anps 1 ” HHCTUTYTa
[lomkHocTb: 1.0, AMpeKTOpa MHCTUTYTa arpobMoTEXHONOMMK AR o NI

[Jlata nognucanus: 17.07.2023 10:43:47
YHMKaNbHbIA NPOrPaMMHbIi KNHOY:
fcd0lecb1fdf76898cc51f245ad12¢3f716ce658

208 .

b1.B./1B.06.01 «bMOJIOIT'NTYECKHUE CHCTEMBI U NX ONITUMU3ALIUST»

JUISL IOArOTOBKH GaKaaBpoB
Hanpapaenue: 19.03.01 - Buotexnonorus
Hanpasiaennocts: buorexuomorus
dopwma obyuenust ouHas

"o navana noaroroBku: 2017

Kype 3

Cemectp 5

B pabouyro nporpammy He BHOCATCS u3mMeHeHus. [Iporpamma aKTyaJIu3upoBaHa Jyis
2021 r. Ha4yana MOArOTOBKH.

Paspaborunk: Cwmupses A.B., 1.6.H., npodpeccop Kapeapsl TIeHETUKH, CEIEKIUH |

CEMEHOBOJICTBA 5 |
W « A » uuPRDP 202 .

Pabouyas nporpamMma nepecMoTpeHa 1 0Jjo0peHa Ha 3acelaHui Kaeapbl NeHEeTHKH,
CCJICKLIUM U CEMEHOBOJICTBA MPOTOKOA Ne 1% oT « U » ofou\ug_ 209 r.

3aseayromuit kadeapoii Hlene 1.0.1., npodeccop B.B. ITeuipHeEB

JlueT akTyasm3anuu NpHHST HA XpaHeHUe:
3aBe/ IOl BhIMTycKatoIei kadeapoit OMOTeXHOIOTHH

7
Kanamnukosa E.A., 1.6.H., npodeccop / U% «d » wdf \S\\}ﬂ 20 r.




MUHUCTEPCTBO CEJIbCKOI'O XO35UCTBA POCCUMCKOWN ®EJEPALIUU
®EJIEPAJILHOE MOCY IAPCTBEHHOE BIOJ/DKETHOE OBPA3OBATEJ/ILHOE YUPEX/IEHUE BbICILIEIO OBPA30OBAHMS

«POCCUMCKUN I'OCYJIAPCTBEHHbBIN AI'PAPHBIN YHUBEPCHUTET —
MCXA nmenn KA. TUMHUPS3EBA»
(®Ir'bOY BO PT'AY - MCXA umenn K.A. Tumupssesa)

daxybTeT arpOHOMUU ¥ OUOTEXHOJIOTHH
Kadenpa reHeTrku, 6HOTEXHOJIIOTUH, CEIEKLIMM U CEMEHOBO/ICTBA

*Jleynos B.H.
2018 r.

PABOYAS ITIPOTPAMMA JUCHUITIMHBI
bF1.B./[B.04.01 BUOJIOTUYECKHUE CUCTEMbI U UX OIITUMU3ALIUS

JUIA TTOATOTOBKH 6aKaJIaBpOB

®roc BO

Hanpasnenue 19.03.01 — buorexHonorus
HanpasnenHocTs — buoTexHosorus

Kypc 3
Cemectp 5

®opma o0yueHHst OuHas

["ox Havasa noarorosku 2017

PeructpaliMOHHbIA HOMED

Mocksa, 2018



PaspaGorunk: __ CmupsieB A.B. nokrop 6uon. Hayk, mpodeccop A& Y

(®HO, yueHas cTeneHb, y4eHOE 3BaHHE)

«0» guxaeipl 2018 .

Penensent: Xoxnos Hukonaii ®enoposuy, npodeccop Kadeapbl 3emueaenns i Me-
TOJMKH OMBITHOTO Jena (akynbTeTa arpOHOMUM M GHoTexHosnoruk Poc-
CHIICKOTO rOCYIapCTBEHHOTO arpapHoro yusepcutera — MCXA nmenu
K.A. TuMHpsi3eBa, IOKTOP C.-X. HAYK __ ¢ Tozceds

«E5» geroedipt 2018 r.

[Iporpamma coctaBieHa B cootBeTcTBuH ¢ Tpebosanuamu CI'OC BO no Hanpasie-
Huto noarotosku 19.03.01 — buorexHonorus u yuebHoro rnjiaHa

[Iporpamma oGCyxkeHa Ha 3aceflaHUM Kadelpbl NreHeTUKH, OMOTEXHOJIOTHH, CelleK-
LIUK U CEMEHOBO/ICTBA

npotokon Neg3 OT « F »gerajpg2018 T.
W.o. 3aB. kadenpoii [Teuibhes B.B., 1.6.1., npodeccop W

«F» Qerludint 2018r.

CornacoBaHo:
[Ipencenarens yueOHO-METOANYECKOH /
komucchu akyinprera Mumokosa H.A., k.0.H., JOUEHT o il
fhotoros v 24 /4
« 2 ggwfﬁ,g 2018 .
W.o. 3aB. BeIMmycKatoliei kadeapoi /{ /
IbiteHeB B.B., 1.6.H., npodeccop hilre %
«&Yy » %ﬂ%g 2018 .
3as. otenom komruiekroBanus LIHD ( ((57 -

Bymazmubiii ox3emnasip PILJL, konuu s1exTponnbix Bapuantos PIIJL n ouenou-
HBIX CPeICTB MOJIy4YeHbl:

Mertoauueckuii otaen YMY
« » 2018 r.




CONEPKAHUE

AHHOTAIIFISL ...ttt e et s s ee st es st s e es s ee s s 4
1. HEJIM OCBOEHMS JUCTITIIIMHBL .........oo.vvoiovoeeeeeoeee oo eeseeees e 5
2. MECTO JUCHUTIIVHBI B YYUEBHOM IPOIIECCE .........ovovvvevoeveeeeeseeeeeeeeeereer, 5

3. HEPEYEHb IIVIAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS IO JUCIHUIIJINHE,
COOTHECEHHBIX C IINTAHUPYEMbBIMU PE3YJIbTATAMU OCBOEHUA

OBPA3OBATEJIBHOM ITPOTPAMMDBDI ..o oo, 5
4. CTPYKTYPA U COAEPKAHUE JUCHUIIIIUHDBI ..o 7
4.1 PACIIPEJEJIEHUE TPYJOEMKOCTU JUCLIMIIINHDI I10 BUAAM PABOT 1O CEMECTPAM ... 7
4.2 COIEPKAHUE JIMCLIUTIIIVIHDB ........oovvvoiveeeeeeteseeeiesseoesseeessssssssseesssssssssesssssssssesssssssssessssassssessssssssssessssnsssssssssssssssnsssssssssesssssssssesssssssennees 8
4.3 JIEKUVU U TIPAKTUUECKIE BAHSITIIS ....ooeeoeeeeeeeeee e eeeseeeesee e sseeseses s s sessss s s sesesssss s sesesssssessses s sesssssses s sssssssssesess s ssssseseessenssens 9
5. OBPA3OBATEJIBHDBIE TEXHOJIOT MM ..... ..o 12
6. TEKYIHI/II71 KOHTPOJIb YCIIEBAEMOCTHU U ITPOMEKXKYTOYHAS
ATTECTAIMUS ITO UTOTI'AM OCBOEHUA INCIHUAIIJIAHBI ... 13
6.1. TUTIOBBIE KOHTPOJIbHBIE 3AJJAHUS WJIX UHBIE MATEPUAJIBI, HEOBXOAUMBIE JJI51 OLIEHKW 3HAHWI, YMEHUI U
HABBIKOB U (JTH) OTIBITA JIESTEIIBHOCTH ..vvvvvvvveveveeeeeeeeeesssssessesssssssssssssssssssssssssss s8R0 13
6.2 OIIMCAHME ITOKA3ATEJIEM Y KPUTEPUEB KOHTPOJISl YVCIIEBAEMOCTH, OITMCAHME ILIKAJI OLIEHUBAHUA ........... 15
7. YHEBHO-METOJINUYECKOE U TH®OPMAILIMOHHOE OBECIIEUEHHUE
TIACLIATITIMIHDBL .......c..ooooeoeeeeeeeeeeeeeeeee ettt ettt ettt 15
7.1 OCHOBHASI  JIATEPATYPA.......coooimveeeeeeieesseisssssssssssisssasssessssssssasssassssssssssssassssssssssssasssassssssssssssasssssssssssssssassssssssnsssassssssssnsssnsssssssssssnsssnsssnns 15
7.2. JOMOJTHUTEIBHASI JIUTEPATYPA ........oooiiiiirvviioriaiessssssisssssssssssssesssssssssssssssssssessssssssssssssssssssessssssssssssssssssssssssssssssssssssssssssnssssssnns 15
7.4 METOIUYECKUE YKA3AHU ST, PEKOMEHJALIMU U IPYTUE MATEPUAJIBI K BAHSITHSIM ..o 15
8. IEPEYEHDb PECYPCOB I/IH(I)OPMAI_II/IOHHO-TEJIEKOMMYHI/IKAI_II/IOHHOFI
CETU <MHTEPHET», HEOBXO/IUMBbIX JJISI OCBOEHUSA JUCIUIIJIUHBLI ......... 16
2 BA3bI JAHHBIX, THOOPMALIMOHHO-CIIPABOUYHBIE Y [IOUCKOBBIE CUCTEMBL ........oovoooeeeseeeeseeseeseseeesee s 16
9. HIEPEYEHB ITPOI'PAMMHOI'O OBECIIEYEHUS 1 HH®OPMAIIMOHHBIX
CITPABOYHBIX CUCTEM (IIPH HEOBXOIAUMOCTH)..........oiiiiiiiiiiiiii e, 16

10. ONMCAHUE MATEPHAJIbHO-TEXHUYECKOM BA3BI, HEOBXOIUMOM JIJIsI
OCYWECTBJIEHUA OBPA30OBATEJIBHOTI'O NIPOLUHECCA ITO JUCHUIIJIMHE .... 16

11. METOIUYECKUE PEKOMEHIALIUM CTYJIEHTAM 110 OCBOEHMIO
TIACTIMITITIMIHDBL .........oooovoevoeeoeeeeeeeeee e e st e st eee et es et s ee s ees et eeees s s e 16

BUJBL 1 ®OPMBI OTPABOTKU ITPOITYIIEHHBIX BAHSITHIL..........ieeieeeeeeeseoeeeoeeeoeeseseeeeseeeeeeeeeeeeseeesees et 16

12. METOJAUYECKHUE PEKOMEHJAIIUU ITPEIIOJABATEJISAM 110 OPI'AHU3ALIMU
OBYYEHMUA 11O JUCHUIIJIMHE................. OIIMNBKA! 3AKJIAIKA HE OITIPEAEJIEHA.



AHHOTALIMSA

paﬁoqeﬁ MMporpaMmmbl yqeﬁﬂoii JUCHUILIHHBI «bHoIornyeckne cucTeMbl M HX OMITHUMU -
3auus» JJid NOArOTOBKHU 6akanaBpa 10 HAIIPABJICHHOCTHU «buorexnojorusy

Ieanb ocBOeHHMS TMCHUILIMHBI: [[e/1bI0 OCBOCHUS AUCITUIUIMHBI «BHOJIOTMYEeCKHE CHCTEMBI
U UX ONTHMU3AIUI) SBISCTCS (OPMUPOBAHUE y CTYACHTOB CIIOCOOHOCTH OCYIIECTBISTH TOHMCK,
XpaHeHue, 00paboTKy W aHaIU3 WHPOPMAIMH U3 PA3TUIHBIX UCTOYHUKOB U 0a3 TaHHBIX, TOTOBHO-
CTH UCTIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIHIUIAH B IPOPECCHOHATBHON Jes -
TEIBHOCTH, IPUMEHSATHh METOJIbI MAaTEeMATUYECKOTO aHAIN3a W MOJICITUPOBAHUS, TCOPETHUECKOTO U
AKCIIEPUMEHTAIILHOTO MCCJIEIOBAHUS, CTIOCOOHOCTH K pealn3allui U YITPaBICHUIO OHOTEXHOJIOTH-
YECKUMHU TPOIECCaMHy, IUIAHUPOBATh IKCIEPUMEHT, 00padaThiBaTh M TPEJCTABIATH IMOJydECHHBIC
pe3yNbTaThl, TOTOBHOCTH HCIIOJIB30BaTh COBPEMCHHBIC WH(OPMAIMOHHBIC TEXHOJOTHH B CBOCH
npodeccrnoHaIbHOM 00s1acT. DTO JOCTUTaeTcs yepe3 0O0ydyeHHe CTyJeHTa MPUHIUIIAM COBPEMEH -
HOTO MOJICTTHPOBAHUS OMOJOTHIECKIX U CEITLCKOXO3SIHCTBEHHBIX 00BEKTOB, MPOIECCOB: OCHOBHBIM
MOHATHAM, KIACCH(PUKAIIUU MOJICJIe ¥ METOJI0B MOJISIIMPOBAHUS, UX BO3MOXKHOCTSIM H OTpaHHYE-
HUsAM. JIuciUIuiMHa pu3BaHa JIaTh CTYJACHTY 3HAHUS B OCHOBaX TCOPHH M MIPUMEHEHUS MAaTeMaTH -
YECKOTO0 MOJICIMPOBAHUS B TEHETHKE, CEJICKIIMH, OMOTEXHOJIOTHH, JKOJIOTHUH, PACTCHHEBOJICTBE,
(U3HOJIOTHHN W 3allliTe PACTEHUH, MEIUIIMHBI, BUPYCOJIOTHH, PATUOJIOTHH, JeMorpaduu, TCOPHH
SBOJIIOIUH, 4 TAK)KE B SKOHOMHKE.

MecTo AUCUMIVIMHBI B Y4eOHOM mJiaHe: /[ucuuruinHa «bHOJIOrHYecKre CUCTEMBbI X OIl-
THMH3AIHS» BKJIOUEHA B IUKJI JUCIUTUIMH BApUATUBHOM YacTH YYeOHOTO TUIaHa M0 HaIpPaBJICHHUIO
noarotoBku 19.03.01 «bruoTexHom0THS» HAMPaBJIEHHOCTH «BHOTEXHOIOTHSI.

TpeGoBanusi Kk pe3yJbTaTaM OCBOEHHMSI TUCHMIUIMHBI: B PE3yJbTaTe OCBOCHUS IAUCITUII-
nuHbl hopmupyroTcs cieayromue komnerenimu: OINK-1, OIIK-2, T1K-2, T1K-10, ITK-11.

Kpartkoe coaep:xxanue gucuuniunbl: {uciuminaa «bronornyeckue CUCTEMBI U UX OITH-
MHU3AIUs» MPU3BaH OOYYUTH CTYACHTA MPUHITUIIAM COBPEMEHHOTO MOJCIUPOBAHHUS: OCHOBHBIM TIO-
HATHSIM, KJIaCCU(PUKAIIUA MOJCIICH U METOJIOB MOJICTUPOBAHUS, MX BO3MOXKHOCTSIM M OTPaHUYCHU -
M. Marepuan WITIOCTPUPOBaH MpUMepaMy TPUMEHEHHUST MOJCIIUPOBAHUS U 3a1a4amMu (OOJIbIIHH -
CTBO CO CXEMaMH PEIICHUs) U3 OMOTEXHOJIOTHH, YKOJIOTHH, TCHETHKH, CEJICKIIUH, PACTEHHUEBOICTRA,
(bM3HOJIOTHHM U 3aIIUTHl PACTEHUN, MEAWIIMHBI, BUPYCOJOTUH, PAIUOJIOTHH, IeMOrpaduu, TeOPHH
9BOJIIOLMH, a TAKXKE U3 DKOHOMUKHU.

OO01ast TPYA10eMKOCTh AHCHUIIMHBL: 3 3a4. ef1. (108 gacoB)

IIpoMe:KyTOUHBIH KOHTPOJIb: 3a4ET



1. Ileau ocBOeHUS JUCITUILIHHbBI

HGHLIO OCBOCHHUA JUCHUITJINHBI «buoorudyeckue CUCTEMBI U UX OIITUMMU3ALIUS) ABIIACTCA
(hopMHpOBaHHE Y CTYACHTOB CIIOCOOHOCTH OCYILECTBIISATH MOWCK, XpaHeHHE, 00pabOTKy U aHaIH3
I/IH(bOpMaHI/II/I N3 pa3JINYHbIX UCTOYHUKOB U 6213 JaHHBIX, TOTOBHOCTHU HCIIOJIB30BAaTh OCHOBHBIC 3a-
KOHBI CCTCCTBCHHOHAYYHBIX JUCHUIIIIMH B HpO(beCCPIOHaJIBHOfI ACATCIIBHOCTH, IMIPUMCHATH MCETOAbI
MaTeMaTUYeCKOro aHaJlu3a ¥ MOJCIMPOBAHMUS, TEOPETUIECKOTO U IKCIIEPUMEHTAILHOTO MCCIIEO0-
BaHUA, CIIOCOOHOCTH K pcaj3aniii U ynpaBJICHUIO OHMOTEXHOJIOTHYECKUMHU mnmpoueccaMu, IIaHupo-
BaTb SKCIICPUMCHT, O6pa6aTBIBaTI> " MPEACTABJIATH IMOJTYUCHHBIC PE3YJIbTAThl, TOTOBHOCTU HCIIOJIb-
30BaTh COBPEMEHHbIC WH(POPMALMOHHBIE TEXHOJOTHH B CBOCH MPOQEeCcCHOHANBHOIN 001acTu. ITO
JOCTHUTAeTCsl Yepe3 OOydeHHE CTYJCHTAa MPHHIUIIAM COBPEMEHHOTO MOJICIMPOBAHUs OWOJIOTHYE-
CKHX M CEJIbCKOXO3SMCTBEHHBIX 06’beKTOB, IponeCCOB: OCHOBHBIM IMOHATHAM, KHaCCHq)HKaHHH MO-
I[eneﬁ H METOAOB MOACIUPOBAHUA, UX BO3MOXKHOCTAM H OIrpaHUYCHUSM. I[I/ICHI/IHJ'H/IHa IIprU3BaHa
AaTb CTYACHTY 3HAaHUA B OCHOBAX TCOPHUU U NPHUMCHCHUA MATEMATHYCCKOI'0 MOJCINPOBAHUA B I'C-
HETHKE, CEeJICKI[MH, OMOTEXHOJIOTUH, IKOJOTUH, PACTCHUEBOACTBE, (M3UOJOTUH U 3AIUTE pacTe-
HUM, MEAUIIMHBI, BUPYCOJIOTUH, PAIUOJIOTUH, JeMOrpa(uu, TEOPUN 3BOJIOIHNH, a TAKKE B HKOHO-
MHUKE.

2. MecTo TMCUMIIMHBI B YUeOHOM mpouecce

Juctunnuna «bHoIornyecKue CUCTEMBI M X ONTHMM3AIMS BKIFOYCHA B UK AUCITUTUTHH
BapuUaTUBHON YacTH Y4eOHoro 1uiana mo HampaieHuto 19.03.01 «bruoTexHomorusy» HampaBJIeHHO -
ctu «buorexnonorus». Kpyr BonpocoB, H3ydaeMbIX JUCHUIUIMHON «BHOJIOTMYeCKre CUCTEMBI U UX
onTuMuU3anus» cootBeTcTByeT TpedoBanusM OI'OC BO no wanpasneruro 19.03.01 «buorexnosno-
rus» npopuinio «bruoTexHOIOTHD.

[IpenmmecTByomuMu KypcaMy, Ha KOTOPHIX HEMNOCPEACTBEHHO Oa3upyeTcsl NUCHUIUIMHA
«buonornyeckue CUCTeMbl U HX ONTHUMU3ALMS», sABIsA0TCA «HPOpMAIMOHHBIE TEXHOJIOTUU B
Hayke U obpazoBanuu — 1 kypc 1 cem.» u «MeToJ0JIOTHYECKHE OCHOBBI UCCIIEIOBAaHUM B OMOTEX-
HoJIoTuH — 1 Kypc 2 ceM.».

JucuunnuHa «bHOJOrnYecKkne CUCTEMbl U UX ONTUMHU3ALMUA» SBIIAETCS OCHOBOIIOJIAraro-
LIUM JUISl U3YYEeHUS JUCHUIUINH «OCHOBBI MOJIEKYJISIPHON F€HETUKW», «HacTHas cenekuus CaoBbIX
KYJIbTYp».

Oco0OeHHOCThIO TUCIUIUIMHBI SIBJISETCS MOCIEI0BATEIbHOE H3YYCHHE MPUHIMIIOB COBpE-
MEHHOTO MOJIETTUPOBAHUS: OCHOBHBIM MOHSTUAM, KJIacCU(UKALUN MOJIETeH U METOJ0B MOJIEIUPO-
BAaHMS, UX BO3MOKHOCTSIM M OTpaHUYEHUSAM. J[MCUMIUIMHA SBISIETCS HAYKOEMKOM M KOMIUIEKCHOM,
TpeOylolei 3HaHU OCHOB BhICIIEH MAaTEMAaTHKU, MAaTEMAaTHUYECKON CTAaTUCTUKU, UH(POPMATHKH.

[IpomexxyTouHast OLIEHKA 3HAHUM M YMEHUN CTYIEHTOB IPOBOAMTCS C MOMOUIbIO YCTHBIX
OIIPOCOB, 3a4e€Ta B 5 CEMECTpE.

PaGouas mporpamma IuCHUIUIMHBI «BHOIOTHYECKHE CUCTEMBI U UX ONTUMHU3ALUS» ISl UH-
BaJIUJIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOKHOCTSMU 37I0POBbs Pa3padaThiBalOTCA UHIUBUIYAIBHO C
Y4ETOM OCOOCHHOCTEH MCHXOJIOTUYECKOTO PAa3BUTHS, UHAWBHIyaTbHBIX BO3MOXKHOCTEH U COCTOSI-
HUS 3I0POBBS TAKUX 00YJaIOIIHUXCS.

3. [lepeyeHb IJIAHUPYEMBIX Pe3yJabTATOB 00yUYeHUs 1O JUCIHUIIIHHE,
COOTHECEHHBIX C IVIAHNPYEMBbIMHU Pe3yJbTATAMH OCBOCHHUS 00pa30BaTeILHOM
NpPOrpaMMbl

N3yuenue naHHOM yueOHOM AMCIMITIMHBI HAlIPaBIeHO Ha (JOpMUpPOBaHKE y O0yJaromuxcs
KOMIETEHINH, IpeCTaBICHHBIX B Tabnuie 1.



TpeﬁoBaHl/lﬂ K pe3yJbTaTaM OCBOCHHUSA yqeﬁnoifl AUCIUITINHBI

Tabmnuua 1

Ne | Unpexc | Conepxanue B pesynbrare u3ydeHuss y4eOHON AMCHUILUIMHBI 00ydaro-
I/ | KOMIIe- | KOMIIETEHIIUU 1Uecs JA0JKHBI:
TEHUMH | (WK €€ 4acTH) 3HATh YMETh BIIA/IETh
1 OIIK-1 | crmocoOHOCTEIO CaMOCTOATENILHO ~ OCBO- | 11016UpaTh METOAUKaMU
OCYIIIECTBIISITh UTh HOBBIE THIIBI MaTe- | mMerobl MOJe- | UCIOJIb30Ba-
MOUCK, XPAaHEHUE, | MATUYECKUX MOJCIIEN u JIMpOBaHUS B | HUA MPOCTEM-
00paboTKy M aHa- | METO/bI UX IPUMEHEHHS | pcclieoBaHu- | IIMX METOJOB
113 uHPOpPMAIUU X 10 OUOJIO- | AHAJIUTHYE-
U3 pa3iInuHbIX TUX U cejab- | CKOT'O U UMHU-
HCTOYHHMKOB M 0a3 CKOMYy X035~ | TAIMOHHOTO
TAHHBIX, TIPE/I- CTBY. MOJIEIUPOBa-
CTaBJISATH €€ B HUS U
TpedyeMoMm op-
MaTe C UCIOJIb30-
BaHUEM HH(Op-
MAaIMOHHBIX,
KOMITHIOTEPHBIX H
CETEBBIX TEXHO-
JIOTHi
2 OIIK-2 | cnocOOHOCTBIO M | OCHOBHBIE 3aKOHHI ecTe- | [IpumeHsaTh Ha | 3akOHaMH ec-
TOTOBHOCTBIO MC- | CTBEHHOHAYYHBIX JTUC- MpaKTUKE OC- | TECTBEHHOHA-
I0JIL30BAaTh OC- IIUTITAH B TIpodeccro- HOBHBIE 3aKO- | YYHBIX JIUCIIH-
HOBHBIE 3aKOHBI HaJIBHOM NEATEIILHOCTH, | HBI €CTECTBEH- | TUIMH B MPO-
€CTECTBEHHOHA- METOJbI MaTeMaTH4e- HOHAYYHBIX beccruoHab-
YYHBIX JTACIIUTI- CKOTO aHaJIn3a M MOJAC- | NWCIUMIUIMH B | HOM JesATelIb-
7uH B ipodec- JUPOBaHUS, TeOpeTHde- | mpodeccro- HOCTH, METO-
CHOHAJIIBHOM JIesl- | CKOTO U DKCIIEPUMEH- HAJILHOM Jied- | JaMu MaTeMa-
TEJIBLHOCTH, IPU- | TAJIBHOTO MCCIICIOBAHUS | TEILHOCTH, THYECKOTO
MEHATH METOIbI MIPUMEHSATH aHaJIM3a U MO-
MaTeMaTU4eCKOIo METOJIbI MaTe- | JICTUPOBAHUS,
aHaJM3a U MoJie- MAaTUYECKOTO | TEOPETHYECKO-
JUPOBaHUS, TEO- aHaju3a U MO- | 'O M DKCIIEPH-
PETHYECKOTO U JICTUPOBAHUS, | MEHTAJIBHOTO
IKCIIEPUMEH- TEOPETHUYECKO- | HCCIICIOBAHUS
TaJILHOI'O HCCIIe- T'0 U IKCIIepH-
JOBaHMS MEHTAJILHOTO
HCCIIE0BaHUs
3 [1IK-2 CIIOCOOHOCTBIO K | OCHOBBI IUIaHUpoBaHus | O0600maTe u METOIaMH
peanu3aiuu u U aHaliu3a Pe3ylbTaTOB | aHAIHU3UPO- TUTAHUPOBAHUS
yIPaBICHUIO 9KCIIEPUMEHTOB MTOMO- BaTh MOMY- 1 KOJIMYECT-
OMOTEXHOJIOTHYE- | Tal0T COCTABHTh IIEJI0- YEHHYIO Hay4- | BEHHOTO aHa-
CKHMMH TIpoliec- CTHO€ TIPEJICTaBJIICHHE O | HYIO HH(OP- nr3a OMoJIo-
caMu KapTHHE MUpa Ha Hay4Y- | Mallulo, Ipa- TUYCCKHUX U
HOI1 OcHOBE, () OPMHUPO- | BUIBHO CTa- CeIIbCKOXO-
BaTh CIIOCOOHOCTH K BUTb 1IN U 35 CTBEHHBIX
0000111eHUIO0, aHATTU3Y, BBIOMpATH My- | IKCTIEpUMEH-
BOCIPUATHIO HH(POPMA- | TH €€ JOCTH- TOB
UM, [IOCTAHOBKE IICIH | YKEHHS

U BBIOODY ITyTel ee Joc-




THUXKCHUA

TCXHOJIOTUU B
cBoel mpodec-
CHOHAJBEHOM 00-
JIACTH, B TOM
guciie 0a3el 1aH-
HBIX U TTAKETHI
TIPUKJTATHBIX
IpPOrpaMm

€KTOB B COCTaBE€ aBTOP-
CKOT'O KOJIJICKTHBa

I1K-10 BJIAJICHUEM IIJIa- | METOAbI KPUTUYECKOTO IIpu pemieHnH | TEXHOJIOIUSAMU
HUPOBAaHMS IKC- aHaJIM3a U OLIEHKH CO- UCCIIeI0Ba- KPUTHYECKOIO
NepruMeHTa, 00- BPEMEHHBIX HayYHBIX TEIbCKUX U aHaJu3a u
pabOTKM M IpeA- | TOCTHIKECHUH, a TaKKe IIPAKTUYECKUX | OLIEHKH CO-
CTaBJICHUS NIOJIy- | METOJIOB FT€HEPUPOBAHUS | 3a[a4 EHEPU- | BPEMEHHbBIX
YEHHBIX PE3yJb- | HOBBIX WJIEH IpU pelle- | poBaTh UJEH, | HAyYHBIX JIOC-
TaTOB HUU UCCJIEI0BATENbCKUX | MOAMAIOUINECS | THOKEHUH U

U MPAaKTUYECKUX 3a/1a4, | ONEpaldoOHa- | Pe3yJIbTaToB
B TOM YHUCJIE MEXJIUCIU- | JU3ALUU HC- JIESITEIbBHOCTU
IUTMHAPHBIX X0/ U3 Ha- 10 PELICHUIO
JUYHBIX pe- Uccle10Ba-
CYpCOB H OT- TEIbCKUX U
paHUYeHU MPAKTHYECKUX
3aJa4, B TOM
quClie B MEX-
JTUCIUILIN-
HapHbIX 00-
JacTsIX

T1IK-11 TOTOBHOCTBIO UC- | 3HATh OOBEKTHI M METO- | YMETh MpH- Bnanets co-
10JIb30BaTh CO- JIbl UCCIIETOBAHUM JIsI HUMAaTh y4a- BPEMEHHBIMU
BpEMEHHbBIE UH- ydacTus B pa3paboTke CTHE B pazpa- | METOJaMu
(hopMallMOHHBIE | TEXHOJIOTUYECKUX MPO- | O0TKe OMOTeX- | OUOTEXHOJIO-

HOJIOTHYECKUX
MIPOEKTOB B
COCTaBe aB-
TOPCKOTO KOJI-
JICKTHBA

CUY 1714 y4a-
CTHS y9aCTBO-
BaTh B pa3pa-
0OTKE TEXHO-
JIOTHYECKHUX
MIPOCKTOB B
COCTaBE aB-
TOPCKOTO KOJI-
JIEKTHBA

4. CTpyKTYypa " coaep:KaHue TUCHHILINHbI

4.1 Pacnipeaesienne TPYI0EMKOCTH AMCUMILIMHBI 10 BUAAM padoT Mo ceMecTpam

OO6rmas Tpya10EMKOCTh JUCIUILIHHBI cocTaBisieT 3 3ad. ea. (108 vacoB), ux pacmnpenencHue

110 BUaamM paﬁoT " 110 CEMECTpaM IIPCACTABIICHO B Ta6n1/1ue 2.

Tabmnuua 2
Pacnipenesienne Tpy10eMKOCTH AMCUMILIMHBI 10 BUAAM padoT U ceMecTpam
TpynoemkocTn
Buj yuyeOHoii padoTsl B 1.4, 10
qac. cemecTpam
ceM 5

OO0masi TpyA0eMKOCTh JUCIUILIMHBI IO 108 108
y4eOHOMY IIJIaHy
1. KontakTHas padora: 50,25 50,25
AyAUTOpPHBbIE 3aHATHS 50,25 50,25
6 Mmom uucie:




TpyroeMKocTh
Buj yueoHoit padoThI B T.1. 1o
qac. cemecTpam
ceM 5
Jlexuunu (JI) 16 16
[Mpaktuaeckue 3anstus (I13) 34 34
KOHTaKTHas paboTa Ha MpoMexxyToqHoM KoHTpoJie (KPA) 0,25 0,25
CamocrosteasHas padora (CPC) 57,75 57,75
CaMOTIOITOTOBKA K TEKYIIEMY KOHTPOJTIO 3HAHUN (CAMOCTOSITEITLHOE
W3YYCHHE pa3JesioB, MpopaboTKa U IOBTOPECHHE JICKIIHOHHOTO MaTe- 4875 4875
puana u MaTepuaia yueOHbIX TOCOOU, MOArOTOBKA K KOHTPOJIbHBIM ’ ’
paboTaM M CEMUHAPCKUM 3aHSTHSIM )
[ToxroToBka k 3a4ety 9 9
Buj konTpoJs: 3a4€T
4.2 Conep:xkaHue TUCIUTIIHHBI
Tabnmma 3
TemaTnueckunii JIaH y4eO0HOM AMCHMIINHBI
HaumeHoBaHHe pa3aeioB U TeM AUCHHUILIMH AL G
( ) Bcero paboTa Hasi padoTa
yepyH J | C | IKP CP
Pazgen 1. «/leckpunTUBHBIE MaTEMATHICCKHE 73.75 10 20 i 43,75
MOIEIIN
Pazgen 2. «MccnenoBanue oneparuii» 34 6 14 - 14
KonrtakTHas paboTa Ha MPOMEKYTOUHOM 0,25 i i 0,25 i
koHTpoJie (KPA)
Bcero 3a 5 cemecTp 108 16 34 0,25 57,75
HToro nmo gucuunjinHe 108 16 34 0,25 57,75

TeMBI JJeKIMii IO AUCHUILJINHE
Pa3nen 1. «/leckpunTUBHBbIE MaTeMATHUYECKHE MOIEJTH

Tema 1-1. Moaean THHAMHKH OHOJIOTHYECKHX M OMOTEXHOJOTHYECKHX CHCTEM

1. Monenu u moaenupoBanue. [Iporpeccust pa3mHOKeHUs
2. MoienrpoBaHUE YUCICHHOCTH B3aUMOJICHCTBYIOUTUX MOMYIISIIIHIMA
3. Monienu GMOTEXHOJIOTHYECKHUX MPOIIECCOB

4. Monenu OanaHca BellecTBa U dHepruu. buonormueckuit Metos 60pbOBI C HEKeIaTeNb-
HBIM BUIIOM. MoOen SIUIEMUNA

Tema 1-2. BeposiTHOCTHBIE MO/IeJIH

1. CYMMa " IPpOU3BEACHUC COOBITHI AL MOACTTUPOBAHUA TCHCTUYCCKUX U CCIICKIIMOHHBIX
IIponeccoB

2. ®opmyna MOJHOM BEPOATHOCTH JUISI MOJICIMPOBAHMS CKPEIIMBAHUIMA
3. Teopust MULLIEHH KaK OCHOBA MO/IeJIel B OMOJIOTUH, SKOJIOTHUH U METUIIMHE

Paznen 2. «McciienoBanme onepanuiin




Tema 2-1 HccnenoBanue onepaum‘«i HA OCHOBeE ONTHMHU3AIMOHHBIX MoOJejiei

1. JIuneiinoe, HeMMHEWHOE, AMHAMUYECKOE IPOrPAMMUPOBAHIE

2.MHorokpuTepuagbHble 3aa4n

3.IIpo6emMbl ONITUMH3AIMHN B YCIOBUSIX HEOMIPEACICHHOCTH

Tema 2-2. UMUTALIMOHHOE MO/IeJINPOBAHME

1.ITocTpoenue u MpoBepka UMUTALIMOHHBIX MOJIENen

2.Mopuens arpobuorieHo3a

4.3 Jlekiuy ¥ MpaKTHYeCKHe 3aHATHS

Tabnuma 4

ConepxxaHue JIeKIUii, NPAKTHYECKUX 3aHATHI M1 KOHTPOJIbHbIE MEPONIPUSITUS

Ne Ne u HazBaHMe JIeKI Ui U dopmupyemsble Bux Kou-Bo
Ne paznena . KOHTPOJILHOI'0
n/n NPAKTUYECKUX 3aHATHH KOMUCTERIEM | gy | 10C0B
1. Paznea 1. «/leckpunTuBHbIe MaTEeMaTHYe-

CKHe MOJIeJIN

Tema 1-1. Jlexknusa 1. Moaenu u Moaeinu-

Mopenn mu- | poBanue. [Iporpeccus pas- OIlK-1,

HaMHKH OMO- | MHOKEHHS. MoieTupoBaHue OIIK-2, - 2

JIOTUYECKUX YUCIIEHHOCTH B3aUMOICUCT- [1K-10

1 OMOTEXHO- | BYIOIIUX MOMYJISIIHI

Jorudeckux | [Ipaktnueckoe 3aHsTue 1. YcTHbIld O1I-

CHUCTEM Mojenu 1 MOJIETMPOBAHHUE. poc. IIposep-
[Iporpeccus pa3MHOKEHUSI. Ka MpaBUIb-
MonenrpoBaHue YUCICHHOCTH HOCTb KJIac- 4
B3aUMO/ICHCTBYIOLIUX MOMYJIs- cudukauuu
it (Cemunap Ne 1). MoJeNei u

0OBsSICHEHUS

OIlIK-1, ypaBHEHUH

[IpakTrueckoe 3aHsTHE 2. [1K-2 YcrHblii on-
Mopenu 6anaHca BelecTBa U K-11 poc. OObsic-
sHepruu. buonornueckuit Me- HeHue OuoJIo-
TOJ GOPBHOBI C HEXKENATETbHBIM TMYECKUX CU-
BUJOM. Moienu snuaeMun Tyaluu U co- 4
(Cemunap Ne 2). OTBETCTBYIO-

IIMX BapHaH-

TOB MoJieJIer
Jlexmus 2. Moaenu OHOTEXHO- Y CTHEIA on- 4
JIOTUYECKUX MPOLIECCOB poc. IIposep-
[IpakTnueckoe 3ansarue 3. [1K-2 Ka CXEM pe-
Mogenn OHMOTEXHOIOTUUECKUX I[IK-11 HIeHnst OKo- 4
nporeccoB (Cemunap Ne 3). TEXHOT'MY. 3a-

a4

Tema 1-2. Jlexuus 3. Cymma 1 npousse-

BepostHOCT- | nmeHue cOOBITUI I MOJICIH- OTIK-2,

HbIE MOJIETTM | pOBaHMS T€HETUUECKHUX U Ce- K-2 i 4

JIEKIIMOHHBIX IIPOLIECCOB.
dopmyIa IOJIHON BEPOATHO-
CTH JUIsl MOJIETTUPOBAHUS




Bun

arpo6uornieHosa (Cemunap No
7).

MEpE MOJIETel
arpoOHOIICHO-
3a

Ne Ne 1 Ha3BaHuUe JIEeKUWH 1 ®dopmupyembie Koui-Bo
Ne paznena . KOHTPOJILHOTO
n/n NPAKTUYECKUX 3aHATH I KOMITETEHIIHH T 4acoB
CKpEILLIMBAaHUI
[IpakTnueckoe 3ansrue 4. VYerHbI On-
CymMa u npousBeieHHe COObI- poc. IIposep-
TUN JUIs1 MOJICTTUPOBAHUS T€HE- Ka MpaBWJIb-
TUYECKUX U CEJICKIIMOHHBIX HOCTb KJIac- 4
nponeccoB. PopMyiia MOJIHOM cuduxanuu
BEPOSITHOCTH JIJIsl MOJIEITUPO- Mojenel u
BaHus ckpemmBanui (Cemu- 00BsSICHEHUS
Hap Ne 4). ypaBHEHHUH
Jlexuus 4. Teopus MuIieHU
KaK OCHOBA MoieJIell B OHOJIO- - 2
TUH, YKOJIOTUH U MEIUIIUHE
[IpakTnueckoe 3ansartue S. VYerHpl  on-
Teopusi MuIlIeHH Kak OCHOBa poc. Ormenka
MOJIeiel B OMOJIOTHUH, HKOJIO- YpPOBHSI  3Ha- 4
ruu ¥ MenunuHe (Cemunap 5). HAA 1O Te-
MaM. Ormpoc
2 Paznen 2. «MccienoBanue onepanuiiny
Tema 2.1. Jlexnms 5. JIuneitnoe, Henu-
HccnenoBa- | HeilHOE, TMHAMUYECKOE IMPO-
HHUE oTepa- rpaMmmMupoBaHue. MHOTOKpHU- i 4
U Ha OCHO- | TepualibHbIE 3a1a4u. [Ipooie-
BE ONTHUMH- MBI ONITUMU3ALMHU B YCIOBUSIX
3aIMOHHBIX HEONPEICTCHHOCTH [1K-10
Moiene IMpakTuueckoe 3austue 6.
MHorokpuTepuaibHbIe 3a/1a4H.
CocraBieHue
[Tpo6ieMbl ONITUMHU3AIIMN B 8
3a[a4 1o TemMe
YCIIOBUSX HEOMPEICIICHHOCTH
(Cemunap Ne 6).
Tema 2-2. Jlekmus 6. [locTpoenue u npo-
NmMurtanuon- | Bepka HMUTAIMOHHBIX MOJIE- - 2
HOE Mojienu- | Jieil. Mojenb arpoOnoreHosa
poBaHue YcTHBIN on-
[IpakTuueckoe 3anstue 7. OIIK-2, poc. O0bsc-
[TocTpoenue u nmpoBepka UMH- [1K-11 HEHUE Mpo-
TAIMOHHBIX Mojeneil. Mojenb 6nem Ha npu- 4
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Tabmnuua 5

Hepe'{eHL BOIIPOCOB JIsl CAMOCTOATEJTbHOI0 H3YyYCHUHA TUCIHTUIIJINHBI

Ne paznena

Ilepeyenns paccMaTpuBaeMbIX BONPOCOB /IS
CaMOCTOSITEJIbHOT0 H3YYeHHS

®opmupyemMble
KOMIIeTCHIIM U

Paznen 1. «I[eCKpI/IHTHBHLIe MaTEMaTHICCKHUE MOAC/ TN

Tema 1-1.
Mopenn nu-
HaMHKH OHO-
JIOTHUYECKUX
1 OMOTEXHO-
JIOTHUYECKUX
CHCTEM

1.  Yro Takoe monenupoBaHHE, O0IIee onpese-
JICHUE MOJEIIH, IS Yer0 UX UCTOIB3YIOT?

2. llpuBeaure KiaccupuKanio MOJENEH U OT-
penesieHnsi MaTeMaTUYECKON MOJIEIIH.

3. B uyeM pasHuMna moHATHH pPOOACTHOCTH U
aJICKBAaTHOCTH MOJICIIH ?

4. Yto Takoe HacTpoWKa MOJENN U Kak OHa
MIPOBOIUTCS?

5. Uem OTIAMYAIOTCS NUCKPUIITUBHBIE M OITH-
MU3AIHOHHEIEC MOJIECIIH ?

6. IlosicHUTE OHATHE TIOMYJIAIIMOHHBIX BOJH H
ux knaccudukamuioo. OT dero 3aBUCHT ¢dopma
BOJIH YHMCJICHHOCTHU?

7. U3 xakmx yacTedl COCTOWT ypaBHEHHE - MO-
JIellb JJIS OIMCAHMS W3MEHEHMI 4YHCIIEHHOCTH
TIOMYJISAIMA XUITHAKA W JKEPTBBHI B WX OrpaHU-
YEHHOM apeajie COBMECTHOTO OOUTaHUsI?

8. Kaxkue mpeanosiokeHHUsT HCIIOJIB3YIOTCS IS
MOCTPOEHUSI MOJICNIH pOCTa JiepeBa?

9. KakoBa reHermueckas OCHOBa OHOJIOrHYe-
CKOTO MeTOJ1a OOpbOBI C HEXENATEIbHBIM BHIOM?
CocTaBbTe MOJECIL JUISI OIMCAHWUSI W3MEHEHUU
YUCIIEHHOCTEH HOPMAJIbHBIX M CTEPUIIbHBIX CaM-
IOB.

10. B 4ém cI0XHOCTH MOCTPOCHUSI MOJCTHU JUIS
ompeneseHrs OMoMacchl ONMpeneaEHHbBIX BO3pac-
THBIX TPYII?

Chopmynupyiite nemorpadpuieckyro 3anaqy, Ko-
TOpas MOXET OBbITh pEIIeHa C HCIO0JIb30BaHHUEM
JIMICKPETHOM «IL1arOBOI» MOJENN JTUHAMHUKU BO3-
pPacTHON CTPYKTYpHI MOMYNAIMHA B 3aBUCUMOCTHU
OT BPEMEHHU.

OIlIK-1,
OIIK-2,
[1K-10
[1K-2

Tema 1-2.
Beposrnoct-
HbIE MOJIETHU

1.YeM OTIMYAIOTCA BEPOSTHOCTHBIE MOJEIH OT
nerepMuHHCTHYECKHX ? [TOSICHUT Ha IPUMEpPax.
2.0npenenuTh COOTHOIIEHHE JI0JIeH TeHOTUTIOB Aa
¥ aa B F3 mocie caMoombUIeHHs TOMymsuu F2
TIIECHUIIB, TOJTydeHHOH u3 F1 (AA X aa).
3.IlpuBeuTe MPUMEPHI TEHETHYECKUX, MUKPOOHO-
JIOTUYECKUX, IKOJOTHUSCKUX U MEIUIIUHCKHUX IKC-
MIEPUMEHTOB, MIPU aHAIN3€ KOTOPBIX MOKET OBITh
PUMEHEHA TEOPHUS MHUIIICHH.

4. JTnist KaK¥X 1esieil B 9KOJOTHH MOYKHO HCITOJTh-

30Bath psif [lyaccona? ITosICHUTH Ha TpUMeEpax.

OIIK-1,
[1K-11

Pazgen 2. «HUcciienoBanue onepanuiny
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Ne Ne Ilepeyenb paccMaTpuBaeMbIX BONPOCOB /ISl dopmupyembie
n/n ? pasaena CaMOCTOSITEJILHOT0 U3Y4YEeHUsI KOMIIETEeHLIM U
Tema 2.1. 1.IloHsaTHE HCCIENOBaHUs Ollepaluid, IPUBECTU
Uccnenona- npuMepsl 3aj1a4. [lepedncnuTb MOJEIH U METOIBI,
HUE orepa- MpeIHa3HauYeHHBIC TSI BEIOOPA ONMTHUMAIIBHBIX pe-
OUH Ha OCHO- | IIIEHUM.
B€ OIITUMHU- 2. [TosicHuTh OCOOEHHOCTHM MOJENEH U TpH-
3aI[MOHHBIX BECTU MPUMEPHI MOCTAHOBKHU 3a/lay JUHEHHOTO U
Mo/ienei HEJIMHEHHOTO MPOrpaMMHUPOBAHUSL.
3. [Tosicuuth Ha TpUMeEpax OCOOCHHOCTU OIl-
TUMH3AMUOHHBIX 33/1a4, PEIIAEMbIX METOJIOM - [1K-2
HaMHUYECKOI'0 IIPOrpaMMUPOBAHUS. [1K-10
4. KakoBbl CIOXKHOCTH pelieHuss MHOTOKpH-
TepuaibHBIX 3amau? [lpuBecTn mnpumepsl TocCTa-
HOBKH M METO/IbI PEIIICHUSI.
5. [Tosicuuth TpoOIEMy pelieHus: ONTHUMH3a-
[IMOHHBIX 33/1a4 C YUYE€TOM BIIMSHUS HEOTIPEACIICH-
HOCTel paznuyHoro tumna. Ha mpuMepax mosicHUTH
MTOJIXOJIBI K BEIOOPY KPUTEPHUEB ONMTUMHU3AIIHH.
[IpuBecTn mpuMepsI 3aaa4, MOSICHUTH CMBICI KPH-
TEPUEB U ONTUMAIBHBIX CTPATETUH B TEOPUHU UTP.
Tema 2-2. 1.B yeM cocTOouT CyThb METOJa WMHUTAIMOHHOTO
Nmutannon- | mMoaenupoBaHusi?
Hoe Mojienu- | 2.0mnucarh o0jacTv MPUMEHEHHUS U OTIMYUs aHa-
poBaHue JUTUYECKOTO U UMUTAlMOHHOTO MOJIETUPOBaHUSI.
3.IIpuBecTH sTanbl NOCTPOCHUS JII000I MaTeMaTu- OIIK-1,
YEeCKOU MOJIEIH CII0KHOU CUCTEMBEL. [1K-11
4.B yeM HEIOCTaTKM METOJa UMUTALHOHHOTO MO-
JeTUpOBaHUs?
5.Kak npoucxoauT npoBepka aieKBaTHOCTH TO-
CTPOEHHOM MoJieu?
5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
Tabnuua 6
AKTHBHbIC H HHTEPAKTHBHBbIE ()OPMbI IPOBEACHHUS 3aHATHI
e HanmMeHoBaHMe HCIIOJIB3YyeMBbIX aK-
n/-n Tema u popma 3aHATHS THUBHBIX H HHTEPAKTHBHBIX ouﬁpa30-
BaTeJbHBIX TEXHOJIOTHI
1. BeposTtHOCTHBIE MOJENH. JI | AHaiiu3 KOHKPETHBIX CUTYaLNi
Jlexmus 3. Cymma u mpou3Be€HUE COOBITHIA
JUTSL MOJECIIUPOBAHUS T€HETUYECKUX U CEJIeK-
LHUOHHBIX nporieccoB. opmyrna noJHOM Be-
POSITHOCTH /1711 MOJEIMPOBAHUS CKpEIlIUBa-
HUU
2. [IpakTudeckoe 3ansTue 7. [13 | TexHomoTHs MPOOIEMHOTO HU3YUCHHUS
[TocTpoenue u npoBepKka UMUTALUOHHBIX
Mozeneit. Monens arpobuorieHo3a (Cemunap
Ne 7).
3. [IpakTudeckoe 3ansTue S. [13 | TemaTuueckas AUCKyCCHS

12




No HaumeHoBaHHe MCIO/Ib3yeMbIX aK-
B Tema u ¢popma 3ansTHS THBHBIX 1 HHTEPAKTUBHBIX 00pa3o-

n/n o
BATEJbLHBIX TEXHOJIOTHIi

Teopust MUILIEHN KaK OCHOBA MOJIEJIEN B
ouosoruu, sxkosoruu u meauiuHe (Cemunap
5).

6. Texkyuuii KOHTPOJIb YCIIEBAEMOCTH M IPOMEKYTOYHAS ATTECTALMSA 110
HUTOraM OCBOCHUS AMCLHHUILIMHBI

6.1. TumoBBIE KOHTPOJIbHbIE 32/IaHUS WJIN HHbIE MATEPHAJIBI, HEOOXOUMBIE /IJIsl OLIEHKH
3HAHUI, YMEHHH U HABBIKOB M (WJIH) ONBITA eATeIbHOCTH

HpI/IMeprle BOIIPOCHI IJIA TEKYIIET0 KOHTPOJISA

6. Uto Takoe MoieTMpoOBaHue, 00IIIee OMPeIeIICHHE MOICITH, ISl 4eTO MX HCIIOIb3YIOT?

7. TlpuBenute kiaccupuKalno MoJenel 1 onpeeseHusl MaTeMaTUYeCKO MOJeu.

8. B uem pasHwuIa MOHITHII POOACTHOCTH U JICKBATHOCTH MOJICITH?

9. UTto Takoe HacTpoiKa MOJICIH U KaK OHA TIPOBOTUTCS?

10. YeM OTIMYAOTCS TUCKPHUIITUBHBIC H ONITHMH3AIIMOHHBIC MOJICITH?

11. TlosicHuTe OHATHE TIOMYJISAIIMOHHBIX BOJIH U UX Kiaccudukanuio. OT yero 3aBUCHT Gopma
BOJIH YHCJICHHOCTHU?

12. 3 kakux 9acTeld COCTOWT ypaBHEHHWE - MOJEIb JUIS ONHCAHUS M3MCHCHHHA YHCICHHOCTH
MOMYJISAIMA XUITHAKA U KEPTBBI B UX OTPAHUYCHHOM apeajie COBMECTHOTO OOUTaHUS?

13. Kakue npeamnosioeHus: UCIOJIb3YIOTCS JIJIs1 TOCTPOCHUSI MOJIENIH pOCTa iepeBa?

14. KakoBa reHeTrdeckas OCHOBa OMOJIOTHYECKOT0 MeToaa O0pHOBI ¢ HEKENAaTEIbHBIM BUIOM?
CocraBbTe MOJIETH YISl ONMMMCAHUSI U3MEHEHHUI YUCIICHHOCTEH HOPMAJbHBIX U CTEPUIIBLHBIX
CaMIIOB.

15. B 4é™m cIo’KHOCTh MOCTPOCHHS MOJCIN /ISl ONpeneeHUus: OMOMacChl ONpeeIEHHBIX BO3-
pPACTHBIX TPyII?

16. Chopmynupyiite gemMorpaduuecKyro 3a1ady, KOTopas MOKET ObITh PEIIeHa ¢ MCIOJIb30Ba-
HHUEM JUCKPETHOM «IIaroBOM» MOJETW JUHAMUKHA BO3PACTHOM CTPYKTYphI MOMYJISAIUNA B
3aBHCHMOCTH OT BPEMECHH.

17. Yem oTaM4arOTCsl BEPOSITHOCTHBIE MOJEIHN OT JAeTepMUHUCTHUECKUX? [losICHUTH Ha TipuMe-
pax.

18. OnpenenuTh COOTHOLICHHUE J0JIeH TeHOTUIIOB Aa U aa B F3 mociie caMOOTNbBIIICHUS OIS -
uu Fa minenwuiiel, mosydennoi u3 F1 (AA X aa).

19. TlpuBenute pUMEphl TEHETHYECKUX, MUKPOOHOJOTHYECKUX, IKOJOTHUESCKHX W MEIAMIIMH-
CKHX DKCIIEPUMEHTOB, IIPH aHAJIN3E€ KOTOPBIX MOYKET ObITh IPUMEHEHA TEOPHS MUIIICHHU.

20. JIns xakux 1eneil B 9KOJOTUU MOYKHO HCToib3oBarh psia [lyaccona? I[loscHuth Ha npume-
pax.

21. IlonsATHE WCCIIEIOBAHUS OIepalluii, MPUBECTH MPUMEPHI 3am1ad. [lepedunciuTh MoJenu u
METO/IbI, IPEIHa3HAuUEHHBIE I BEIOOPA ONTHUMAIILHBIX PEIICHUM.

22. TlosicHUTh OCOOEHHOCTH MOJENEH M MPUBECTH MPUMEPHI MOCTAHOBKU 33/1a4 JTMHEWHOTO U
HEJTMHENWHOTO MPOrpaMMHUPOBAHUS.

23. TlosicHUTH Ha TIpUMepax 0COOCHHOCTH ONTHUMH3AIMOHHBIX 337a4, periaeMbIX METOIOM U -
HaMHM4Y€CKOT0 MPOrPaMMHPOBAHHSL.

24. KakoBbI CIOKHOCTU DPEIIEHUSI MHOTOKpUTEpUaIbHBIX 3a1ad? [IpuBecTu mpumepsl mocra-
HOBKH M METO/Ibl PELICHUSI.

25. TlosicHUTh TIpOOJIEMY pelIeHUs ONTHMH3AIMOHHBIX 33]a4 C y4eTOM BIIMSHHUS HEOMpee-
JICHHOCTEH pazNu4HOro Tuma. Ha mpumepax MosSICHUTH MOAXOJBI K BEIOOPY KPUTEPHEB OTI-
THMH3AIUU.
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26. [IpuBectu mpuMepsI 3a/1a4, MOSICHUTH CMBICIT KDUTEPHEB M ONTUMAJIbHBIX CTPATETHIl B T€O-

puu urp.

27. B 4eM COCTOUT CyTh METOJ[a UMUTALIMOHHOTO MOJICTTUPOBAHUS?
28. Onucatp 00JaCTH PUMEHEHHUS U OTINYUS aHATUTHYECKOTO M MMHTAI[HOHHOTO MOJEIHPO-

BaHHA.

29. [IpuBecTu 3Tanbl MTOCTPOCHUS JIIOOOH MaTeMaTUYECKON MOJIEIH CI0KHOM CUCTEMBI.
30. B yem HetoCTaTKK METO/Ia UMUTAIIMOHHOTO MOJACTHPOBAHUSA?
31. Kak mpoucXoauT MpoBepKa aJIeKBaTHOCTH TIOCTPOSHHOW MOICIH?

2. [IpuMepHbIe BONPOCHI /151 3a4eTa (IPOMeKYTOUHBIN KOHTPOJIb)

1.

w

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

OmnpeneneHus MaTeMaTHIECKUX Moiene. J[ist yero oHM MOTYT OBITH MCTIOJIB30BAHBI B Ha-
YUHBIX UCCIIEIOBAHUAX?

OneHUTh COOTHOIIEHHUS JI0JIeN TpeX reHOTUNOB (AA, Aa, aa) ociie CBOOOAHOTO MEPEOTIBIIICHUS
TeTepPO3UTOTHBIX PACTEHUH PXKU Aa.

Turmbl MaTeMaTHYECKUX MOJIENIEeH, pOOACTHOCTD M aIeKBATHOCTH MO/IEIIEH.

OueHuTh COOTHOILIEHUE JI0JIeH TpeX TeHOTHNOB (AA, Aa, aa) mociieé caMOOIbUICHHS HUC-
XOJHOW MOMYNSIIMM MIIEHUIBI CO CIEAYIOIIMM T€HOTHIIMYECKUM cocTaBoM: Y4 (AA), Y2
(Aa), ¥4 (aa)

[puamHa OCTaHOBKM pOCTa JiepeBa: THIIOTE3a, MOJICTBHBIC MPENIOI0KEHHS, CTPYKTYpa ypaB-
HeHusI, TpaduKk, MpoBepKa aIeKBaTHOCTH MOJICITH, BHIBOJI,

KakoBa BeposiTHOCTB 3a00s1eBanust XOTsI ObI 01HOTO M3 20000 BaKIIMHUPOBAHHBIX JICTEH, CCITH
ISt TE000TO peOeHKa BEPOSITHOCTH 3a00J1eTh Tocie BaknuaupoBanus p=0,00017

PesynbTaThl MOJIETUPOBaHHS JHHAMUKY YMCICHHOCTH MOMYIISIIAN B pa3THYHBIX CUTYAIIH-
ax: 0e3 BHEIIHUX JJUMHUTOB, C aDMOTHYECKUMHU OTPAHUYCHUSIMH Ha MPEAEIbHYIO YHCIICH -
HOCTb, P B3aUMOJACHCTBUU “XUIIHUK-)KEPTBA™

O1eHUTh BEPOSITHOCTH TOTO, UTO TP cKpentuBannu Mblmeid CC X Cc Bce 4 moTomka — Oe-
neie. C — cepasi OKpacka — TOMUHAHTHBIN alljieNb, ¢ — Oemast (pereccruBHast).
MopaenrpoBaHHi€e BO3PAaCTHOM CTPYKTYpbI MOMYJsuH. [ [prmep mocTaHOBKM 3a/1a4d U pEeLLICHUE

- porHo3 Ha 1 «imary.

OneHUTH BEpOSITHOCTh TOT'0, UTO 1pU ckpenBanuu Mbiiieii Cc X Cc xoTs Ob1 0/1H U3 4-X 10-
TOMKOB MMeET Oeyro okpacky mepctu. C — cepast okpacka (JIOMHHaHTHas), ¢ — Oernas (perec-
CUBHas)

MoaenmpoBanue 60pb0bI ¢ BpeaHbIM BuioM MeToioM Kropacao. [losicHUTh cTpyKTYypy ypaBHe-
HHU, perieHue.

KakoBa BeposITHOCTb TOT0, YTO U3 4-X MOTOMKOB, MOJTyYE€HHBIX OT CKpeliBaHus Mbiieii Cc X
Cc, 2 6ynyT cepblie u 2 6enbie? C — cepast okpacka (IOMUHaHTHAas ), ¢ — Oemnast (pereccuBHas)
[IpuBenuTe npuMepsl MOCTAHOBOK T'€HETHUECKUX, MUKPOOHOJIOTHYECKIX, SKOJIOTHYECKUX U Me-
JMLUHCKUX 33]1a4, IPU PEIICHUH KOTOPBIX MOXKET ObITh MPUMEHEHA TEOPHSI MUILICHH.
UucrieHHOCTh ABYX MOMYIISIMIA YBETHUMBACTCS MO SKCIOHEHIMATbHON 3aBUCHMOCTH OT BpeMe-
Hu. B nepsoii momymsiimu napametp 1= 0,1 1/gac, Bo Bropoii 2= 0,06 1/gac. B HayanbHbIi ne-
PHO/1 BpeMEHH YMCIICHHOCTH nepBoi nomyisauuu 1010 ocobeit, BTopoii — 2720. Uepe3 cKoIbKO
CYTOK YHCIICHHOCTH JABYX MOMYJSALUN CpaBHAIOTCA?

Hcnonb3oBanue auddepeHanbHbIX ypaBHEHUH TSl MOIETMPOBAHNS YMCIICHHOCTE! MPY 11U -
JEeMHUSIX.

JlocTaTto4Ho 71 BbIOpaTh 25 ceMsiH JUIs IiepeceBa copTa MILEHUIIbI, YTOObI ¢ BEpOATHOCTBIO 95%
B 3TOM BBIOOPKE OBUIO XOTsI ObI 110 OJJHOMY CEMEHHU KaXJI0T0 U3 TpeX OMOTHUIIOB, COAEPKAILIUXCS
B copte B gonsix: 0,2,0,1u0,7.

IosicHUTH 0COOEHHOCTH MOIENeN U METOa pellieH s 33/1a4 IMHEHHOTO U HETMHEWHOTO Mpo-
rpamMmMupoBanus. [IpuBectu npumep.

IosicHUTH 0COOEHHOCTH M METO/1 PELLICHHSI ONITUMH3AL[MOHHBIX 3a/1a4 AMHAMHYECKOT0 Tpo-
rpamMupoBanus. [IpuBectu npumep.

TTosICHUTB CIIO>KHOCTH M METO/IbI PELLICHUsI MHOTOKPUTEPUATIbHBIX 331a4. [IpuBecT mpumepsbl.
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20. IousTHe ncceIoBaHus OTIepalvii, IPUBECTH MPUMEPHI 33/1a4. [lepeuncianTs MoJIeTIH U METO-
TIb1, IpeTHa3HAYEHHBIE ISl BBIOOpA ONTHMAJIbHBIX PEIICHUH.

21. TosicHUTB MTPOOJIEMBI PEIIEHUs ONITUMH3AIMOHHBIX 33/1a4 € Y4€TOM BIIMSIHUS HEOTIPE/IEICHHO-
cTel paznuuHoro Tuna. Ha nmprMepax nosiCHUTH MO/IX0/1bI K BBIOOPY KPUTEPUEB ONITUMU3ALHH.

22. T1osSICHUTB CMBICI KPUTEPUEB U ONITUMAJIGHBIX CTPATEruii B Teopun urp. [Ipusectu npumep 3a-
Ja4H.

23. Onwmcarb 00JaCcTy MPUMEHEHHS U OTIINYHS aHATTUTHYECKOTO ¥ MMUTAIIMOHHOTO MO/ICITPOBa-
Husl. [IpuBecTu npumepsl 3a1a4.

6.2 Onucanue mokasartejiei u KPUTEPUEB KOHTPOJA YCIIEBACMOCTH, OIMUCAHUE HIKAJI
OICHUBaAHUA

Buabl Tekyuero KOHTpoJIs: BeIcTyIuieHne Ha ceMuHape (10 6aiioB), S5 BHICTYIUIEHUH — cyMMa
6amtoB paBHa 50

KOHTpOJIbHBIE pa0O0ThI 10 TeMaM (50 6anioB), 2 KOHTPOJIBHBIX PaOOTHI —
cymMma Oaiios pasHa 100
Nroro: makcumaiibHas cyMmMa 0ayutoB pasHa 150.

3ader. CTyeHT NoJy4daeT 3a4eT, €CJIM BBIIOJHEHbI BCE€ KOHTPOJIbHBIE PaO0ThI, OJIOKUTEIHHO
OIICHEHBI BBICTYIIJICHHS] HA CEMUHAapax 1Mo TeMaM Kypca, u oo1ias cymma 0amioB Boiiie 60% ot
MaKCUMAaJIbHOW PEHTHHIOBOM OIEHKH, T.¢. Bbimie 90 6amoB.

IIpoMe:KyTOYHBIM KOHTPOJIb — 3a4ET

7. YueOHO-MeTOAMYEeCKOe U HHPOPMAIIMOHHOE 0o0ecniedyeHne JUCHUTIINHbI
7.1 OcHoBHasi TUTEpaTypa

1. CmupsieB A.B., Ucaukun A.B., [lankuna JI.K. MoaenupoBanue B OMOJIOTHN U CETHCKOM XO-
3saiictBe. M., PTAY-MCXA, 2013, 153 c.

7.2. JlonotHUTEJIbHAS JIUTEpaTypa

1. I'punun A.C., OpexoB H.A., HosukoB B.H. MaTemarnueckoe MOJICTMPOBAHKE B SKOJOTHH:
Vue6. mocooue M.: OHUTU-1ana, 2003.-269 c.

2.. Pmzanuenxo I'.10., Pyoun A.b. MaremaTudeckue Mojieau OHOJIOTHH MPOAYKIIMOHHBIX TPO-
meccoB. M., MI'Y, 1993, 299 c.

7.4 MeToanueckne yKa3aHusl, peKOMEHIAIUM U IPyTriue MaTepuaJIibl K 3aHATUIM

1. Cmupsie A.B. MoaenupoBaHue KUHETUKH MeTab0IM3Ma B OMOTEXHOJOTUH. MEeTOTUYH -
ckue ykazanus, M.: PTAY-MCXA, 2011, 21 c.

2. Ocunos /[.C. MaremaTHueckoe MOJAEIMPOBAHNE OMOCHHTE3a MPOJYKTOB METa0OIM3Ma.
Meroauka ananusa, M., 2002. http://www.studzona.com/referats/view/1542

3. MOZ[CJ'II/IpOBaHI/Ie MUKPOOHOM HMOMYJIALUH. Jlexuus.
http://www.library.biophys.msu.ru/LectMB/lect11.htm.
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8. Ilepeuyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«AHTEepHET?, HEOOXOAUMMBIX /ISl OCBOCHUS JUCHUIIJINHbBI

1. AGROS — [lakeT nmporpamm 1o MOAEJSIM U MaTEMaTHYECKHUM METOJIaM B IeHETHKE U Ce-

JIEKUMH PACTCHUMN.
2 Ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHBIE U MMOUCKOBbIE CHCTEMBI

http://worlddocuments.org/docs/index-1949.html - Caiit Ypanbckoro rocyaapcTBeHHOTO
yHuBepcuteT uM. A.M. ['opbkoro «Maremarnueckoe MojeiupoBanue. MatemaTuyeckas OMOJIOTHS

u ononH(pOpMaTHKA»

9. llepevyenb NporpaMMHOro odecnedyeHuss 1 MHGOPMAMOHHBIX
CNPABOYHbIX CHCTEM (MPH HEOOXOTUMOCTH)

He ucnonb3yercs.

10. Onucanue MmaTepHaIbLHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOI /151 OCY IECTBJICHHUS
00pa30BaTeIbHOIO MpoLecca 10 AMCHHUILINHE
Ta6muma 8

Caenenust 00 o0ecrie4eHHOCTH CTIeNNATU3NPOBAHHBIMM ayIMTOPUSIMU, KAOMHETAMH,
JjaboparopusiMu

HauMeHoBanue CHeIII/IaJII)HI)IX* nmomMe-
IIEHNI 1 MOMeNIeHuH JIs CAaMOCTOS -
TeJIbHOUM padoThl (Ne yueOHOro Kopmyca,
Ne aynuropun)

1 2
BuaeonpoekTop, 3kpaH HAaCTEHHBII, KOMIIBIOTEP

OCHAILIEHHOCTH CHEeIHAJLHBIX IOMEIEeHUH U 10-
MeLeHUH VISl CAMOCTOATEIbHOM padoThI**

JIekuMoHHAs ayUTOPHUsL, 000PYIOBaHHAS
IUTSL TIPOBEICHUSI HHTEPAKTUBHBIX JICKITHHA
(37 yueOnsrii kopiyc, ayauropus Ne 1)
Y4eOHbIe ayIUTOPUH ISl TPOBEICHUS Ce-
MuHapoB (37 y4eOHBII KOPITYC, ayIUTOPHSI
Ne 2)

[Tomenenue aj1si caMOCTOSITEBHOM pabOThI
(37 yueOnsrii kopiyc, ayauropus Ne 2)
LenTpansHas HaydHast OMOIMOTEKA
Oo1exurue

CToJIBl, CTYJIbS, COOTBETCTBYIOIINE Y4COHBIE TIOCO-
ous

CToJIBl, CTYJIbSI, COOTBETCTBYIOLIUE YICOHBIC ITOCO-
Ousl, YNTAJILHBIN 3a)1 OMOIHOTEKH.

YuTaabHbBIN 3a1

Komnara JJIA CaMOITIOATOTOBKH

11. MeToanyeckue peKOMeHAAIUU CTYAEHTAM 110 0CBOEHUIO THCIIUILTHHBI

CaMocTosTenpbHas pa60Ta CTYACHTOB Had KypCOM «bHoIOrn4ecKrue CUCTEMbI M UX ONTUMU-
3alUs» 3aKJII0YAETCS B CUCTEMAaTHYSCKOM pa60Te C y‘IC6HLIMI/I MOCOOUSIMH U KOHCIIEKTOM HeKHHﬁ,
MOATOTOBKE K CEMHUHApaM. HpI/I pCHICHUHN 3aaa4 HCO6XO,[[I/IMO npopa60TaTL BCC THUIIOBBLIC 3aJ1a4H,
MPUBCACHHBIC KO BCCM TEMaM. Bce cinoxnblie BOIIPOCHI IO TCOPHUHU U 3aJja4aM pa361/1pa10Tc51 Ha CC-
MHUHAPCKUX 3aHATUAX. I[J'ISI IJI0XO0 YCIICBAKOINUX CTYACHTOB OPraHU30BaHbl KOHCYJIbTAllUH.

Buasbl u popmbl 0TPAGOTKH NPONYIIEHHBIX 3AHATHH

CTy,I[eHT, HpOHyCTI/IBI_HI/Iﬁ 3aHATHS 00s13aH CAaMOCTOSITEILHO IIOATOTOBHUTHCA K COOTBETCT-
BYIOLICMY 3aHATHUIO 110 TCMC U OTBCTUTDH HA BOIIPOCHI TPCTIOAABATECIIA 110 TECME 3aHATHH.
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12. MeToan4eckne PeKOMEHIAIHH NPENoJABATESAIM 10 OPraHH3AUMH 00y4YeHHs 110
AMCLHIIIHHE

Cneuudmxa JIUCLUIUIMHBI « BHOJIOrHYeCKHe CHCTEMBI U UX ONTUMU3ALMUA» ABJISETCS HEpas-
pbIBHas CBA3b TEOPHH C npaKTm(oii. HOBTOM}’ MHOTI'H€ TCOPETHYECCKHE 3HAHUS, KOTOPBIE CTYACHTBI
MOJIy4aroT Ha JICKIHUAX, MOATBEPKAAIOTCSA U YCBAWBAIOTCA HA CCMHHAPCKUX 3aHATHAX.

IIporpammy paspaboran: p
CmupsieB A.B. 1oktop 6uon. Hayk, mpodeccop A ot W
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PELIEH3US
Ha padoy4yio nporpaMMy JHCHHMILIMHBI «BHoornyeckue cHCTEeMbI H HX ONTUMH3ALU S
no Hanpasienuto 19.03.01 «buoTtexHonorus», npopuib «bHOTEXHOIOTHS
(xBanuukaius (CTENeHb) BHITYCKHUKA — OaKaiaBp)

XoxnoBeiM Huxomaem @enoposuuem, mpodeccopoM Kadeapsl 3emieneivs U METOIUKU
OTIBITHOTO Jiea (haKkyJIbTeTa arpOHOMHH B OMOTEXHOJIOTHH POCCHIICKOTO TOCYIapCTBEHHOTO arpap-
Horo yHuBepcuteta — MCXA umenu K.A. Tumupsszesa, T0KTOpoM C.-X. HayK (J1ajee mo TEKCTy pe-
LIEH3EHT), MPOBEJICHA PEIeH3Us padoyei MpoTrpaMMbl TMCHUIUIMHBI «bHOJIOTHYecKe CUCTEMBI U UX
onTuMu3anus» 1o HanpasieHuto 19.03.01 «buorexHosnorus», HanpasiieHHOCTH «broTexHOTOT U
pazpaborannoit B ®I'BOY BO «Poccuiickuii rocyaapcTBeHHbIN arpapHbiii yHuBepcuTeT — MCXA
umenun K.A. TumupszeBa», Ha Kadeape reHETHKH, OMOTEXHOJIOTHH, CEJNEKIIMH U CEMEHOBOJICTBA
(pa3paboTunk — CmupsieB A.B. nokrop 6uom. Hayk, mpodeccop).

PaccMoTpeB npescTaBiieHHbIE HA PELIEH3UI0 MaTepUalbl, PELIEH3EHT MPUIIEN K CIeTyIOIUM
BBIBOJIAM:

1. TlpenwsiBnenHas paboyas mporpaMma JUCIUIUIMHBI «bHOJIOTHYECKHe CUCTEMBI M UX OII-
tumu3anus» (aanee mo tekcry Ilporpamma) coomeemcmsyem tpeboBanusm O®I'OC mo Hampasie-
Huro 19.03.01 «buotexnonorus. [Iporpamma codepoicum Bce OCHOBHBIE pa3ieibl, COOMEencmeayem
TpeOOBaHUAM K HOPMATUBHO-METOIMUYECKHM JOKYMEHTAM.

2. Ilpencrasnennas B [Iporpamme axkmyanvnocms yq9eOHOW NUCIMIUINHBI He HOOQIelCUm
COMHEeHUI0 — MACTUIUINHA OTHOCUTCS K BapUATHUBHOM YacTh yueOHoro nukia — b1.B.

3. IlpencraBnennpie B IlporpaMme uenu IUCUUILIMHBI coomeemcmsylon TpPeOOBaHUSIM
®I'OC HampaBnenus 19.03.01 «buorexnonorus».

4. B cootBerctBHH ¢ [IporpamMmMoii 3a qUCIMIUIMHON «bHooTHYecKHe CrCTEMB M BX OII-
TUMM3aLUD) 3aKPEIUIeHO 5 KoMIleTeHIM. Jncunnnmza «bruonornyeckue CucTeMbl U UX ONTHMM -
3auush» U npeacrasiaeHHas [Iporpamma cnocodma peanuszoeams ee B 00bABICHHBIX TPEOOBAHUSIX.

5. PesynbTarsl 00yuenus, npeacrapieHHbie B [IporpaMMe B kaTeropusix 3HaTh, yMeTh, Blla-
NeTb coomeemcmayom CHelUupUKe U COJEPKaHUIO JUCHUIUIMHBI U O0eMOHCHPUDVIONM 803MOHC-
HOCMb TIOJTy4eHUS 3asBJICHHBIX PE3yIbTaTOB.

6. PesyabTaThl 00yueHnus, npeacTaBieHHble B [Iporpamme, coomsememayom pekoMeHaa-
UM MPUMEPHOM MPOrpaMMbl MO OMOTEXHOJIOTHMH M MOJEKYISPHONH OHOJOTUH, PEKOMEHIyeMOM
JUIS BCEX HampaBJieHUH MOATOTOBKH U CIIEUUANBHOCTEH U JoTNOJIHEeHa pa3aeiaoM «Mojaenn Guorex-
HOJIOTMYECKUX MPOIIECCOBY, UTO TAKXKE COOTBETCTBYET TpeboBaHuAM K [IporpamMmam B yactu cooT-
BETCTBUS M OPUEHTAIMHN Ha 00JaCTh MPO(EecCHOHATBFHON JAeSITENFHOCTH, a TAKXKe 3allpocaM 3KOHO -
MUKH U PbIHKA TPY/AA.

7. O6mas TpyaoEMKOCTh AUCHUIUIMHBI «BbHOIOTHYECKUE CUCTEMbI U X ONTUMHU3ALIU» CO-
craBisieT 3 3a4€THBIX eAHUITBI (108 yacoB).

8. Hudopmanus o B3aMMOCBSI3U U3y4aeMbIX JUCIHILIUH U BOIIPOCAM HUCKIIIOUEHUS JyOiu-
pOBaHMS B COJEPKAHUU JUCHUIUIMH coomeemcmgyem NercTBUTeNnbHOCTU. Jucuumnmuna «buomo-
TMYECKUE CHUCTEMbl M MX ONTUMM3ALUs» B3auMocBsizaHa ¢ apyrumu aucuumuinHamu OIIOIT BO
VYueOHoro rana no HampasieHuto 19.03.01 «buotexHoIOrus» U BO3MOKHOCTh JAyOJTUPOBAHUS B
COJIep’)KaHUU OTCYTCTBYET.

9. ucuumnivHa He TIpeaycMaTpUBaeT HAIUYUE CIICIUAIBHBIX TPeOOBaHM K BXOTHBIM 3HA-
HUSM, YMEHUSIM U KOMIIETEHUHUSIM CTYIE€HTA, XOTS MOXET SBJISATHCSA MPEAISCTBYIONIEH sl CIelu -
QJBbHBIX, B TOM 4YHKcie MpodeCCHOHATBHBIX JUCIUIUIHH, UCTIONB3YIONUX 3HAHUS B 001acTH OMOTeX-
HOJIOTMH U MOJIEKYJISIpHON Onosiornu B Mpo¢eCCHOHATBHOMN JIeATENHHOCTH OakaiaBpa Mo JaHHOMY
HaIpaBJIEHUIO MOJTOTOBKH.

10. IlpencraBnennas [Iporpamma mpeanonaraeT UCHOIb30BAaHUE COBPEMEHHBIX 00pa3zoBa-
TENBHBIX TEXHOJOTHH, UCTIONB3yeMbIe TIPU pealiu3allii pa3InyHbIX BHJIOB YueOHOI paboThl. Dop-
MBI 00pa30BaTeNbHBIX TEXHOJOTHI coomeemcmeyiom cnenupuKe JUCIUTLITITHBL.

11. Tlporpamma auCUUTUTHHBI «bHOTOTHYECKHE CUCTEMBl i UX ONTHMU3AIU) MpeInoiara-
eT 7 3aHATU B UHTEPAKTUBHOU (opMme.
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12. Buzsl, COepKaHHe W TPYAOEMKOCTh CaMOCTOATENIbHOMH paboThI CTYCHTOB, MPEACTaB-
nennsie B IIporpamme, coomeemcmeyiom TpeGOBaHHMSAM K NMOJATOTOBKE BBITYCKHHKOB, COJCpa-
pmmes o ®I'OC BO nanpasierns 19.03.01 «brHoTeXHOIOTHSY.

13. [IpeacraBnennbie H onucanHbie B [Iporpamme Gopmel mekywel OLeHKH 3HaHui# (onpoc,
Kak B opme 06CYXKIeHHs OTIEBHBIX BOMPOCOB, TAK H BBICTYIUICHHA M y4acTHE B JHCKYCCHAX,
KOHTPOJIbHBIE PaboThl), coomeemcmeyiom cnenu(uKe JHCIUILTHHbL H TpeGOBaHUAM K BBIITYCKHH-
KaM. '

dopMa MPOMEKYTOYHOTO KOHTPOJIS 3HAHWH CTYICHTOB, MpPE1yCMOTPEHHAs [Tporpammoii,
ocymecTBiseTcs B opMe 3adeTa, YTo coomeememeyem CTaTyCy MMCLUMILIMHBL, KaK JHCLHMILTHHBI
BapHATHBHOM yacTH yueGHOro nmukia — b1.B ®I'OC nanpasnenus 19.03.01 «bruoTexHomOrHs».

14. ®opMmbl OLIEHKH 3HaHHI1, Npe/cTaBeHHble B [Iporpamme, coomsemcmeyiom crnienuduke
JTMCIMIUTHHBI ¥ TPeOOBAHUAM K BBINYCKHHKAM.

15. YueOGHO-MeTOAMYecKoe obecreyeHne AMCUUIUIHHBI MPEICTaBICHO: OCHOBHOH JHTEpa-
Typoii — | ucrounnka (yueGHoe NocoGHe), JOTONHATEIBPHOH NUTEpaTypoil — 4 HaUMEHOBAHHUS, Me-
TOJMYECKHMH YKa3aHHAMH — 3 MCTOYHHKaA, VIHTepHET-pecypchl — 1 HCTOUHMK U coomeemcmeyem
tpeGopanusm ®I'OC BO nanpasnenus 19.03.01 «brnoTexnonorus».

16. MatepuanbHO-TeXHHYECKOe obecreyeHne JMCLHILIMHBI coomeemcmeyem cnienrduke
JUCHHMILTHHEB! «BHOJIOrHYECKHe CHCTEMBI M HX ONTHMH3aLMsA» U 00ecrieynBaeT HCMoJb30BaHHE CO-
BpPEMEHHBIX 00pa30BaTe/IbHBIX, B TOM YHC/IC HHTEPAKTHBHBIX METO/OB o0yueHus.

17. MeToaMuYeCKHE PEKOMEH/IALIMHA CTY/ICHTaM M METOMYECKHE PEKOMEH/IALnH NPENo/aBa-
TeIAM 1O OpraHu3aluy oOy4eHHs M0 AMCLHIUIHHE JaloT MPEACTABICHAE O crnierpuke oOydeHus
110 JUCHUIUTHHE «BHONOrHYecKHe CHCTEMbI B HX ONTUMH3ALHA).

OBIIUE BbIBO/IbI

Ha OCHOBaHHH NPOBEICHHON PELEH3UH MOJKHO C/Ie/aTh 3aK/IIOYEHHE, YTO XapakTep, CTPyK-
Typa H cojiepkanue paGouell MporpaMMbl AMCUHIUIHHBI «BHONOrHYECKHE CHCTEMBI H HX ONTHMH-
sanus» 1o Hanpasiennio 19.03.01 «BroTexHonorus», npopuib «bHOTEXHOIOrHY (kBauKaLus
(cTemeHsb) BHITyCKHHKA —0aKanasp), paspaborantas CMHpPACBBIM A.B. noxktopom OHOJI. HayK, Ipo-
deccopom, coorserctByer TpeGosanusam PIOC BO, coBpeMeHHBIM TpeOOBaHHIM SKOHOMHKH,
pBIHKA TPy/Ja M TO3BOJIMT IpH €€ peain3alliy yCIeIHO obecrieunTh (HOPMHPOBAHHE 3asABJICHHOM
KOMIIECTEHIIHH.

Penensent: Xoxios Hukonaii ®enoposud, npodeccop kapeapbl 3emiue/iens i METOUKH ONBITHO-
ro zena (aKy/ibTeTa arpoOHOMHH M GHOTEXHOJIOrHH POCCHHCKOrO rocyaapCTBEHHOrO
arpapgoro yuusepcutera — MCXA nmenn KA. TumupsszeBa, JOKTOp C.-X. HaykK

}%ucé«)q/ «Of _ » gmadpr 2019
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