oY BMO «JOHELK/A HALVNOHANbHBIA YHUBEPCUTET»
BEVMOJIOMMYECKUI ®AKYBTET

KA®EOPA BNOPU3INKIN

YTBEPXXOAHO:
[MpopeKTOp MO HayuyHA,
n y4yebHON pai

«28» noHsa 2019r.

Pa6ouasa nporpamMma y4ye6HOM AUCUMNNNHDbI

«QKOJTOIMMUECKAA BNODPUNINKA»
(cneykypc Ned)

HanpasneHne nogroToBKu: 06.04.01 Buonorwus
MarucTepckas nporpamma: 6uodusnka

Mporpamma noAroToBKu akaflemmuyeckas marmcrparypa
KBanugpukaums: marucTp

dopma 06yyeHus: OYHas, 3a04Has

JoHeuk 2019



YTBEPXAAHO:
JekAlrd}tunl/luecl/1>ro akynbteta

............... O.C. lNopeuknii
6> unwonyY 2019 .

Mporpamma y4ebHON AMCLUNAUNHBI «DKOMOrMyeckas 6Mo(M3nKa» COCTaBfieHa C Y4eToM
®efepanbHOro rocyfapcTBeHHOro o6pa3oBaTe/sibHOro CTaHAapTa BbiCWero o6pa3oBaHMA MO
HanpasfeHntio noarotoskn 06.04.01 buonorua, yTBepXAeHHOro npukasom MuHucTepcTBa
ob6pa3oBaHua U Haykn Poccuitickoin depepaynm oT 23 ceHTAa6psa 2015 r. Ne 1052,

lMporpamma gucumniamHel coctasneHa Ha ocHose TOC BIO no HanpaBneHW0 NOAroTOBKYU
06.04.01 buonorus, yTBepXAeHHOro npukasoMm MuHucTepcTea o6pasoBaHus n Hayku OHP ot "28"
ceHTA6psA 2016 r. Ne 1002, 3apernctpupoBaHHOro B MuHucrtepctsae woctuuumn AHP oT 20 okTa6ps
2016 r. No 1652, «[lMopsaaka opraHu3aunmn y4ebHOro npouecca B 06pa3oBaTe/ibHbIX OpraHu3aLmax
BbICLUErO0  NpO(eccMoHanbHOro 06pa3oBaHUs»,  YTBEPXAEHHbIA  MpukKasom MwuHucTepcTBa
obpas3oBaHusa M Hayku [oHeukoi HapogHoi Pecny6nvkn «10» Hoa6ps 2017 roga Ne 1171,
y4yebHbIX MNaHOB NO HanpaefieHWto noArotoBkyu 06.04.01 Buonoruns, yTBEPXAEHHbIX YUYeHbIM
CoBetoM YHuBepcuteta ot 02.04.2019 r., npotokon Ne3 u OCHOBHOIM 06pa3oBaTenbHON
nporpammbl, YTBepXAeHHON npukasom pektopa (Ne 102/05 ot 31.05 2019 r.).

Pa3paboTumk:
4.6.H., npodeccop Kadeapbl 6MOPU3NKN » -Q-.C. lopenkuin
cT.npenofasateNib Kagenpbl 6MODU3NKM B.O. KopHueHko

MporpamMma y4yebHON AMCLMNAMHBI YTBEPXKAEHA Ha 3acefaHunn Kadeapbl 6UOPN3NKN
Mpotokon Ne 13 oT «23» maa 2019 .

3aBeayouimnin Kaeapoii ( C.B. becnanosa

Mporpamma y4yebHOW  AucUMNAWHbLI  0A406OpeHa y4eb6HO-METOAMYECKON  KOMUCCUeN
6uonornyeckoro gpakynoTeTa

MpoTtokon Ne 9 oT «24» maa 2019 r.

Mpeacegatenb y4e6HO-MeTOLMYECKOW
KomMuccun thakynbreTa E.B. MNpokoneHko
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1 O6nacTb NPUMEHEHUA U MECTO AUCLUUNNHBI B y4eBHOM MpoLecce: AUCUUNINHA
«QKonornyeckas 6nohmsmka» ABAseTCA LUCUUNINHON BapmaTUBHOM YacTn bnoka 1 «ucumnamHei
(mogynu)» no HanpasneHuto noarotosku 06.04.01 Buonormsa (Maructepckas mnporpaMma:
o6rogunsnka).

OuvcumnnnHa peanusyetcs Ha OMONOrMYEeCKOM (hakynbTeTe Kadenpoid 6uopusnku. IToT
KypcC, ONMpasch Ha NpeALIecTBYOLMEe ANCLUUNANHLI BakanaBpuaTa 1 ConyTCTBYOLWME ANCLUMINHBI
marucTpatypbl:  KoMnblOTepHble  TexHonorum B 6uonoruv,  KOAMYeCTBEHHbIA  aHa/u3
O6MONOrNYeCKNX [aHHbIX, 3aKnafblBaeT (yHAAMEHT Hay4yHO-MeTOAUYECKON NOArOTOBKM OyaAyLUMX
uccneposateneli B 06nact 6Mom3nku. OCBOEHME [aHHOW AMCLMNAWHBLI HEeOo6XOAMMO  Ans
pelleHns 3agay yyebHolM (N0 MOAYYEHUIO NEPBUYHBLIX MPOMECCUOHANTbHBIX YMEHWUM W HaBbIKOB),
NMPOM3BOACTBEHHOW (MO MONYYEHMIO MPOMECCUOHANBbHBIX YMEHUI U OnbiTa NPOgecCUOoHaNbHONM
[eATeNbHOCTU) U NPeaaMnIOMHOM MPaKTUK, HanucaHus Hay4HO-UCCNefoBaTeNlbCKol paboTbl U
6yayuielii npothecCMoHabHON AeATENbHOCTW.

2. CTpyKTypa AUCLUMANHDI
XapakTepucTunKay4yebHON ANCUUNANHBI

HanpasneHve NOAroTOBKN 06.04.01 buonorusa
MaruncTepckaa nporpaMmma Brousmnka
Mporpamma nNoAroToBKu Akafemunyeckaa marmcrparypa
KBanugumkauus Maructp
KonunuyectBo cogep)kaTenbHbIX MOAY e 1

OuncumnnvHa 6a30Boli / BapMaTUBHON YacTu o
06pa30BATENbHOM NPOTPaMMb AncuUMNIVHA BApUATUBHOW YacTu
TeKyLMA, MOLY/IbHbIA KOHTPO/b,

@®opMbl KOHTPONIA
NMPOMeXyTouHasa atTecTauus (3K3ameH)

MoKasaten OYHas opma 3a04Has opma
06yuyeHus 06yyeHus
KonnyecTBo 3a4eTHbIX eanHuUL, (KpeanToB) 2.5 2.5
["o4 NOATrOTOBKM 1 1
CemecTp 1 -
KonnyecTso 4yacos 90 90
- NIEKUMOHHbIX 18 4
- NPaKTUYEeCKNX, CeMUHaPCKNX 18 4
- nabopaTopHbIX 18 2
- CaMOCTOSATe/IbHOM paboThl 36 80
B T.4. UHAMBUAYA/bHOE 334aHune
HepenbHOe KONMYecTBO Yacos, 6
B T.4Y. aygUTOPHbIX 1+1
3. OnucaHue gUCLUUNNNHBI

Llenn v 3agauu

Llenb - patb (pyHOAMEHTaNlbHble MPeACTaBNeHUA O BAUAHUM (PU3NYECKUX (aKTOPOB
BHELUHEN cpefbl Ha XXUBble OPraHn3Mbl, Ha 0OMeH ¥ NpeBpaLleHne pasnnyHbIX BUAOB 3HEPTUUN Ha
6noctepHOM YpOBHE, Ha MaccOoOOMeH MexXAy Cpefoi W opraHMsMamu, Mexzay cpefov W
aKocucTemMamu.

3agaynm - cgopmMupoBaTb Yy CTYAEHTOB MNpeAcTaBfeHMe 0 (U3MYECKMX NpUHLMNax
B3aUMOLENCTBUSA >XMBbIX OPraHM3MOB C OKpY)XatoLlei cpefoil, O POnu eCTECTBEHHbIX HayK B
pelleHny 3afa4y, CBA3aHHbIX C [AWHAMWKON 3KOCMCTEM B YCNOBUAX MEHSAIOLWErocs KaMmara,
NOHUMaHWe HeobXOAUMOCTM MYNbTUCUCTEMHOIO MOAXO4a K PELUeHMI0 MpobnrieM rnobanbHoro
pasBuTUsa buocgepbl.
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TpeboBaHNs K pe3ynbTaTamM OCBOEHWUS AUCLUNAWUHBI: MPOLECC U3YUYEHWUA AUCLIUMIUHBI
«JKofornyeckaa b6uousnka» HanpaefieH Ha  (DOPMMPOBaHME  C/ELYHOWMX  3MEMEHTOB
KomneTeHuuin B cootBeTcTBMM ¢ POC BO P® no HanpasneHuto noarotosku 06.04.01 Buonorus
M OCHOBHOW 06pa3oBaTe/lbHON Mporpammbl BbICLLIErO 06pa30BaHWA HanpaBneHWUs NOArOTOBKM
06.04.01 buonorusa (maructepckas nporpaMmMa: 6uopu3snKa):

a) 006LweKynbTYpHbIX (OK):

- CMOCOBHOCTb K abCTPaKTHOMY MbILLUEHUIO, aHanu3y, cuHTesy (OK-1);

- TOTOBHOCTb [eiiCTBOBaTb B HECTAHAAPTHbIX CUTYaUUsX, HECTU COLMATbHYIO M 3TUYECKYIO
OTBETCTBEHHOCTb 3a NPUHATHIE peLleHns (OK-2).

6) ob6ienpoeccmoHanbHbix (OMK):

- FOTOBHOCTb WMCMO/b30BaTb (PyHAAMeHTaslbHble 6UONOrnYeckre MpeacTaBieHus B cepe
npoheccnoHanbHON AeATeNbHOCTM A8 NOCTaHOBKM U pelleHns HoBbIX 3agad (OlMK-3);

- CNOCOGHOCTb CaMOCTOATE/IbHO aHaIN3MPOBaTb WMMEIOLYHCA MH(POPMaLUI0, BbISBIATbL
(byHLaMeHTa/lbHble Npo6/eMbl, CTaBUTb 33Jayy W  BbINONHATL MONeBble, nabopaTopHble
6ronornyeckme nccnefoBaHnUs Npu peLleHnn KOHKPETHbIX 3a4ay C UCMO/b30BaHNMEM COBPEMEHHO
annapatypbl U BblYMCNUTENIbHbIX CPEACTB, HECTUM OTBETCTBEHHOCTb 32 KaYecTBO paboT M HayuHYyH
foctoBepHOCTb pesynbtatos (OMK-4);

- FTOTOBHOCTb TBOPYECKM MPUMEHATb COBPEMEHHbIE KOMMbIOTEPHbIE TEXHOMOMMKN Npu cOope,
XpaHeHun, 06paboTKe, aHanu3e W nepegade OGUMOMOTUYECKOW WHGOPMaLUU ANS  peLueHus
npoeccroHanbHbIX 3aga4 (OMNK-7).

B) npoeccnoHanbHbix (MK):

Hay4HO-UccnefoBaTeNbCKasA AeATeNbHOCTb:

- CNOCOBHOCTb NPUMEHATL METOLMYECKNE OCHOBbLI MPOEKTMPOBAHUSA, BbIMOMHEHUA NONEBLIX
1 nabopaTopHbIX BMONOrMYECKMX, 3KOOTUYECKMUX WCCNeA0BaHWA, MCNOMb30BaTb COBPEMEHHYHO
annapatypy ¥ BblYUCNUTENbHbIE KOMMIEKChbl (B COOTBETCTBMU C HamMpaBNeHHOCTbIO (Mpoguiem)
nporpamMmMbl maructpatypbl) (MK-3);

- CMOCOBHOCTbL reHepmpoBaTh HOBble Maen U MeToanyeckume pewleHus (MK-4);

nejarornyeckas AesdTeNbHOCTb:

- BflafieHNe HaBblKamMy ()OPMUPOBaHUS YHeOHOro MaTepuana, YTeHWUs NeKLni, TOTOBHOCTb K
npenojasaHnio B 06Lie0bpa3oBaTeNbHbIX OpraHM3aumax, a Takke B 00pa3oBaTe/bHbIX
OpraHm3aumsax BbICLLEro 06pa3oBaHWs W PYKOBOACTBY Hay4HO- WUCCNeoBaTe/IbCKON paboTol
06yualoLLMXCs, YMeHNe NpeacTaBnAaTb Y4ebHbIi MaTepuan B YCTHON, NMUCbMEHHOR 1 rpagMyecKoit
(hopme N5 pa3NUYHbIX KOHTUHIEHTOB cnywaTeneid (MK-9).

B pesynbTate n3yyeHns y4ebHOW AUCLUUNINHBI CTYAEHT fO/KEH

3HaTb: OCHOBHble 3aKOHOMEPHOCTW MNPOTeKaHWs OMOOrMYeCKMX MPOLECCOB C TOYKU
3peHns B1oun3nKn; BuoPusnyeckre MexaHu3Mbl PYHKLMOHUPOBAHNSA 3KOCUCTEM; TEOPETUYECKYIO
N NPaKTUYECKY 3HAYMMOCTb OMO(M3NKM, B3aUMOCBA3b C 3KONIOTMEN; OCOBEHHOCTW OMMCaHMS
(PM3MYEeCKMX TMPOLECCOB B 3KOCMCTEMax; MaTeMaTuyeckue Crnocobbl onucaHus (HakTopos,
BAMAKOWMX Ha AMHAMWKY NOMYNAUUKN, WX KOMNUYECTBEHHOE 3HAYeHWe; MNPUHLMUMbI YMUCIEHHOTO
pelleHns mogenen; cnocobbl aHaIMTUYECKOrO WCCNeAOBaHUA MOAeNeli M UX OrpaHUYeHus:;
Cnoco6bl MNONyYeHWs OLLEHOK MapameTpoB MOZLENM HA OCHOBE 3KCMepUMMEHTA/IbHbIX [aHHbIX;
3HayeHMe W Cnocobbl Yy4yéTa BO3PACTHOW CTPYKTYpbl MNONYAsuUM NpuM  MOLENMPOBaHUMN €€
OVNHAMWUKW;  TepMOAUHAMUYECKMEe  MPUHLUMMbI;  YCTOAWYMBOCTU  3KOCUCTEM,  COBPEMEHHbIe
rnobanbHble 3KONOrMYecKne MpobremMbl; GUOMEXaHWYeCKMe W anioMeTpUYecKue MnoKasaTenu,
KOTOpble OMMWCLIBAKOT CBA3b MOP(ONOrMYECKUX U (HU3NONOTMYECKMX MOKasaTeNlel ¢ Maccol Tena;
MeXaHU3Mbl BUAHUA Ha OMONOTMYeCcKMe OOBLEKTbI: 3/1EKTPOMArHUTHOrO NONSA, PagvoakTUBHOIO,
VK 1 Y® unsnyueHns, mexaHU4ecKnx KonebaHuii; MCTOUHUKN 3TUX (DAKTOPOB U UX UHTEHCUBHOCTb;

yMeTb: BblYMCNATL W OLEHMBATb 3HEPro-mMaccobMeH B 3KOCUCTEMAX, OLeEHWBaTb
9KO/IOTMYECKMe MOCNeACTBUA W3MEHEHUs Kumarta; MCNosb30BaTb OMOMU3NYECKME MNPUHLUMMBI
peakuuy 6MONOrNYECKUX CUCTEM Ha AENCTBME UOHU3NPYIOLLEr0 U HE MOHU3NPYIOLLErO U3NYYEHNS;
NMPUMEHATH NOJyYeHHble 3HaHUS B NPO(EeCCUOHANILHON AeATeNbHOCTH;
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BNajeTb: METOA0M0rMYECKMMN OCHOBaMU COBPEMEHHOIN HayKW; NPUUYUHHO-CNEACTBEHHbLIM
aHaM30M MOCNeACTBMIA NPUHATUS PeLLeHNA B 061aCT 3KONOrMYeCcKol 6e30MacHOCTH;

OPMEHTUPOBATLCA: B Kpyre OCHOBHbIX MPO6/JeM, BO3HUKAKOWMX NpPU NPOBeLEHUN
nccnefoBaHUii B 061aCT 3KOOT UK, 3KONOTMYECKON 6MODr3NKK, BUODU3NKN.

4. CopepxxaHvie LUCUUNANHBI U POPMbI OpraHu3aLumn yu4e6HoOro npouecca

OucumnnmHa  «3JKonornyeckas 6uousnka» npegycmatpuBaet — cregytowme  hopmbl
opraHusaumMm y4yebHOro npouecca: NeKLMU M N1abopaTopHble 3aHATUSA, caMoCToATe/lbHas paboTa
CTyJeHTa.

Martepuan n3naraetcs C  MCNONb30BaHWeEM 0OBACHUTEIbHO-WU/TOCTPATUBHBIX,
3BPUCTUYECKUX W WCCNefoBaTeNIbCKMX MeTOLOB npenofaBaHus. [Mpu NpoBeAeHUN NeKuuii ans
06CYXXAeHNsA MaTepuana LWMPOKO NCNONb3YITCA MyNbTUMEANIHbIE NPe3eHTaLuUN.

B yue6HOM npouecce LUMPOKO MPUMEHSIOTCA aKTUBHbIE W WHTEpaKTUBHblE (OPMbI
NpoBeAeHNs 3aHATUIA (pa3bop KOHKPETHbIX CUTyauuil, AUCKYCCUS, MONEMWKA), BHeayaUTOpHas
camocToaTe/lbHas paboTa, 6anfbHO-peiTUHroBas CUCTEMA OLEHKWM YCNeBaeMOoCTW, JIMUHOCTHO-
OpPVEHTMPOBaHHOE 06yYeHNne, nNpobaemHoe 06yYeHue.

MopsgKOBbLIA HOMEP W
Tema

Tema 1 MoHATUe Mogenn. O6BLEKTLI, Lienn 1 MeTo4bl MOLENIMPOBAHUS.

MaTematuueckme mogenu CoBpemMeHHas — Knaccuukaums — mogeneid  6UONOrMYECKUX

B 9KOJIOTUMN. MPOL,EecCcoB.

Tewma 2. NHhopMaLnoHHOe 3HauyeHne BMOpaLnid 415 XUBbIX OpraH13MoB.

BubpauunoHHasa akonorns.  BaunsaHue Bmbpaumii Ha M3nYeckne CBOMCTBA MOYB M NPOLLECCHI
noysoobpasoBaHns. Bubpauunm pacTeHuid, WHAYLUPOBaHHbIE
TPAHCMOPTHbIM MOTOKOM. ®dopmMmupoBaHme YCTOMUMBBIX
[PEBECHbIX HACaKAEHUA BLONb TPacC C LENb  CHUKEHUA
BMOpaLMOHHO-aKyCTUYECKOro LWyma. Bbuonornyeckue adpgekTbl

KpaTkoe cogepxaHue Tembl

BMGpaLnii
Tewma 3. [o4MYHOE  KOMbLO, KAk  MHAMKATOP  XKM3HECNOoCOGHOCTU
BBeepeHune B [PEBECHbIX HacaXAeHuin. PakTopbl M3MEHYMBOCTU pPaguasibHOro
LEHAPOXPOHONOTUHO. npupocTa ApeBecHbIX MOpPoA
Tema 4. BeeneHve B OGMOMEXaHWKY [PEBECHbIX PacTeHuin. Pusnyeckue
OcCHOBbI bMomMexaHuKa CBOWCTBA XXUBOW [peBecuHbl. I3MeHeHNe MexaHU4ecKux CBOWCTB
pacTeHuia. ApeBecuHbl. Boga B gpeBecuMHe. Peakuuu  pacTeHMidA  Ha
(hM3nYecKme hakTopbl.
Tema 5. BeegeHve B paguobuonornto. OTKpPbITUE W WUCCNefLoBaHWe
OCHOBbI PaAinio3KONOTUN. NnpoHMKalLWel pagnauun. Buabl  pafMoakTMBHOIO —pacnaga
aTOMOB. EcTecTBeHHO - pagnoaKTUBHbIE 3/1EMEHTbI.

ECTeCTBEHHbIA  pafuauMoHHbIA  ()OH W 3BOMIIOLUA  XKU3HW.
EcTecTBEHHbIV pagnaunOHHbIA (HOH B XXU3HK YenoBeka. [elicTeue
M3Nly4YeHUN BbLICOKUX 3HepPrnini  Ha K/eTKy. buonornyeckoe
JecTBMEe  pa3HbIX  BWAOB  MOHM3MPYIOLErO  U3NYYEHWUS.
BHyTpeHHee 06nyuyeHue opraHusmMa. JlyyeBoe nopaxeHue.
BnvsHMe BHELWHMX (haKTOPOB Ha pagmobuonorunyeckue apdexTol.
OTpaenbHble NOCNeACTBUA MOHU3UPYHOLLNX U3NYUYEHWIA.



HasBaHus cogepXxaTeNbHbIX MOLYNEN N Tem

Tema 1

MartemaTnyeckme MOAeNn B 3KOOTUN.
Tema 2.

BunbpaunoHHas akonorus.

Tema 3.

BBeseHne B AeHAPOXPOHONOIMIO.
Tema 4.

OCHOBbI 61OMexaHnKa pacTeHWA.
Tema 5.

OcCHOBbI pagno3Konornu.
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5. MeToAnYecKne peKoMeHfauuu Ans NpoBeAeHUs NEeKLMOHHbIX, NPaKTUYeCKNX
N nabopaTopHbIX 3aHATUIA.

TEMbI TEKUVMOHHBLIX 3AHATUN

No KonnyecTBo
Ha3saHve TeMmbl
n/n YyacoB
OuHas 3aoyHas
hopma hopma
L MaremaTtnyeckme Mofenn B 3KOI0rnu. 2
2. BunbpaunoHHas akonorus. 4 1
3. BBegeHne B AeHAPOXPOHOOTMIO. 4 1
4. OCHOBbI BMOMeXaHMKa pacTeHUN. 4 1
5. OCHOBbI PaAno3KOOTUN. 4 1
BCEIo 18 4
TEMbl MPAKTUYECKIWX 3AHATUI
No KonunyecTBoO
Ha3saHue TeMbl
n/n 4yacoB
OuHas 3aoyHas
hopma hopma
1 MoHaTMe Mogenn. OObeKkTbl, LUenM W MeTonbl
MOZeNnpoBaHus. CoBpeMeHHas Knaccugukawms 2 1
mogeneli 61MonorMYecKnx NpPoLEeccos.
2. BnvsHne Bubpaunini Ha (pu3nYeckme CBOMCTBA MOYB U 1
npoueccbl N0YBOO6Pa30BaAHUS
3. BnvsHve BMOpaLMOHHO-aKyCTUYECKOro LymMa Ha 1
pacTeHus
4. dopMUpoBaHMe YCTONUMBLIX APEBECHBLIX HacaXAeHWA
BLO/MIb TPacC C LUeNbl CHWXeHUs BUOpPaLNOHHO- 1
aKyCTMYecKoro Lwyma
5. OnpegeneHne COBGCTBEHHOM  4acTOTbl  ApPEBECHbIX 1
pacTeHWid 1 ne 6r1onornyeckas posb
6. dakTopbl  M3MEHYMBOCTM  pafuanbHOro  npupocTa 5 1
[peBeCHbIX Mopos,
7. OnpegeneHne Moayns yrnpyrocTu LpeBecHbIX TKaHe. 2 1
8. 3yyeHne KpMOCKONUK Bfarn y LpeBeCHbIX pacTeHWi.
N3yyeHne TemnepaTypHOM 3aBUCMMOCTU  MOAYNSA 2
yrpyrocTu.
9. BnvsHve unoHM3NMpytowwero o6syyYeHUss Ha POCTOBble 4 1
nokasaTeNn LPeBeCHbIX U C/X KyNbTyp pacTeHWii
10.  OTAenbHble NOCNEACTBUA VOHU3MPYHOLLMX W3NYUEHWIA 5

Ha npuMepe Ay6a YepeLuyaToro
BCEIO 18 4



TEMbl NAEOPATOPHbIX 3AHATUN

No KonnyecTBO
HasBaHne TeMbl
n/n 4acoB
OuHas 3aoyHas
hopma hopma
1 BnusHue Bmbpaumii Ha u3nyeckne CBONCTBA MOYB U 9
npoLecchbl NoYBo06Pa30BaHNA
2. BnvsHve BMOpPALMOHHO-aKyCTUYeCKOro Lyma Ha 2
pacTeHus
3. ®opMUpoBaHMe YCTOWUMBLIX APEBECHBLIX HaCaXeHWI
BLO/MIb TpPacC C LUeNbl CHUXeHUA BUOpaLMOHHO- 2 1
aKyCTMYecKoro yma
4. OnpegeneHne COBGCTBEHHOM  4acTOTbl  ApPEBECHbIX 9
pacTeHWUi 1 ne 6uonornyeckas posb
5. dakTopbl  M3MEHUMBOCTW  pafuanbHOro  npupocTa 5
LpeBeCHbIX MopoA
6. OnpegeneHne MO4yNs YNpyrocTy ApeBecHbIX TKaHei. 2
7. N3yyeHne KpMOCKONUW Bnarn y APeBeCcHbIX PacTeHWiA.
N3yyeHne TemnepaTypHOW 3aBMCMMOCTM  MOAYNA 2
ynpyrocTu.
8. BnvsHMe  MOHM3MPYHOLWEro  06/yYeHUs  HU3HOWA
WHTEHCUBHOCTW Ha POCTOBbIE MOKasaTeNn [ApPeBeCHbIX 2
W C/X KyNnbTyp pacTeHwui
9. OThenbHble NOCNEACTBUS NOHU3UPYIOLWMUX U31YyYEHWA 5 1
Ha npumepe ay6a YyepewuyaToro
BCEIO 18 2
6. MeTognyeckue pekomMeHfauum Mo OopraHu3aunum camocToATeNIbHON paboThbl
CTYZEHTOB.

OPFAHU3ALNA CAMOCTOATE/NILHON PABOThI CTYAEHTOB

Ne Konn4yecTtso
Ha3BaHue Tembl
n/n yacos
OuyHas 3ao04Has
thopma hopma

MoHaTHe  mogenu.  OO6BEKTbI, LUenM U MeToAbl
MOJeNMpoBaHus. Mogenn B pasHbIX  Haykax.
KoMMbIOTEPHBLIE N MaTEMaTUYeCcKue Mopenu. Kctopus
nepebiX  Mogeneri B 6Guonoruw. CoBpemeHHas
Knaccumkaums Mogenein 61onornyecknx npoLeccos.
PerpeccnoHHble, UMUTALNOHHbIE, KAYECTBEHHbIE MOJENN.
MpHUMNbI UMUTALMOHHOIO MOAENNPOBAHUA U NPUMEPSI
mogeneil. Cneundrika MOLENMPOBAHUSA YKUBbIX CUCTEM.
HenpepbiBHble  MOAENN:  3KCMOHEHUMaNbHbIA  POCT,
NOTUCTUYECKWIA  pPOCT,  MOAENM  C  HauMeHbLUel
KpUTUYECKOi YMCNEHHOCTbLIO. Mogenn c
2 HenepekpbIBalOLWUMUCA  MOKONEHMAMWU.  [INCKPETHOE 2 8

NOTUCTUYECKOEe YypaBHeHMe. [wnarpamma W NnecTHUUA

Namepes. Twnbl peweHWin NpU  pasHblX 3HAYEHUAX

napaMeTpa: MOHOTOHHbIE W 3aTyxalolue peLleHuns,
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UMKNbl, KBa3WCTOXaCTMYEeCKOe MNOBefeHMe, BCMbILKM
YMCNeHHOCTU. MaTpuyHble MoAenn nonynaunii. BamsaHue
3anasfblBaHus.

PeakumMn pacTeHMIn Ha [elcTBME BeTpa W  gpyrue
MexXaHW4ecKne CTUMyfbl. VIHPOpMaLMOHHOE 3HaueHue
BMOpaLNiA AN XKUBOTHBIX.

BnvsHne BuGpaumMm Ha nepemMeleHne  MOAeNbHbIX
MWKpOYacTML, B MOYBe. 3HayeHWe YBAAKHEHUS Mpu
BMOPALMOHHOM MEPEMELLEHMN HAHO- M MUKPOYacTuL B
nouse. 3aBMCUMOCTb ~ BpPEMEHM  BMOPALMOHHOIO
MepemMeLleHns  YacTuy  OT  FAy6MHbI  NOYBEHHOrO
FOPM30HTA. MarHmTorngpoanHaMmyeckas mMofenb
BMOPALVOHHOIO MNepeMeLLeHNs HaHO- U MUKpOYacTul B
nouse. MeTopa AUHAMNYECKO nokKanmsaumm
MarHMTOOXVKEHHOTO €nosi. 3mepeHne OTHOCUTENbHbIX
CKOpOCTel BEepPTUKA/IbHOTO MEepeMeLLeHns vacTul, B
nouBe.

Bubpayuu [lepeBbEB, Bbl3BaHHbIE ABWKEHNEM
aBTOMOOWNBLHOrO  TpaHcnopTta. Bwubpaunn  [epeBbes,
Bbl3BaHHbIE ABUXKEHNEM XeNe3Ho40POXHOro
TpaHcnopTa.

BubpauynmoHHas  yCTOMN4YMBOCTD. Pacuyét  yacTtoThl
KonebaHWin BeTBeli M CTBONOB AepeBbeB. OnpegeneHvie
KoagdmumeHTa  3aTyxaHuss  KonebaHwii  [EpeBbEeB.
MexaHnyeckmne ¥ akyCTUYecKme CBONCTBa [EPEBbEB U
MOuYBbl.

PackaumBaHue THE3q nNTUL Ha AepeBbax. Peakuuu
noBefeHNs Mbllleid Ha feicTBue Bubpauyunii. BnusHue
BMOpaLMiA Ha pacTUTE/IbHbIE OPraHU3MbI.
PafnoyrnepofHolii  MeTO4 [AaTMPOBKU. [epekpEcTHYHO
[atvposky.  [puMeHeHWe  [eHAPOXPOHOMIOrMYECKOro
MeToAa AN AaTUPOBKM AEePEBAHHBLIX COOPYXXEHWIA.
PafnanbHbIi  NPUPOCT  ApPeBeCUHbl W ero CcBsi3b C
aKonornyeckumm  (paktopamu. CBA3b C  K/IMMATOM.
3aKOHOMepHOCTH BO34eNcTBMS acTpou3NYECKMX
(haKTOPOB Ha NMPUPOCT LPEBECHbIX MOPOL,.

MWKpPO-  MaKpOCTPOEHWE  [PeBECUHbl,  XUMWUYECKUi
COCTaB [peBecuHbl. CXemMaTUYecKn CMOLENNPOBAHHYIO Y
BO3MOXHYIO (DU3NYECKYIO CTPYKTYPY KPUCTAINIMYECKMX
1 aMOPgHbIX 061acTei B BOMOKHAX LieNsIto03bl.
MNOTHOCTb MM 00BEMHbIN BeCc. BNaXHOCTb ApeBECUHbI.
O6e3BoxuBaHMe. 3BYKOBble CBOWCTBA. JNEKTPUYECKUE
cBoiicTBa. TennoBble cBoWcTBa. [poyHOCTb. Mogynu
ynpyrocTu.

Cnocob KOppeKTUPOBKM MeXaHUYECKUX N aKyCTUYECKUX
CBOICTB ApeBecuHbl NyTéM 06paboTKM (eppoyacTuL,amu
(MarHWTHble HaHo4acTuubl). BrvsHue TemnepatypHOro
peXVMa Ha CBOWCTBA XXMBOW ApeBECUHbI.

CBOIACTBa, XapaKTEPUCTUKKN, «NOBeAeHME» CBOGOAHOM K
CBSI3aHHOW BOAbl BHYTPY [APEBECHbIX TKaHeil. Peakuuu
[PEBECHbIX pPACTEHUI Ha MOHMXEHMe TemnepaTypbl.
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16

17

18

19

20

21

Mop030yCTOMUYMBOCTb. Peakumm pacTeHWii Ha AeicTBMe
BeTpa W [Apyrne MexaHUYyeckue CTUMYbl. ACMeKTbl
ajantauuMm  pacTeHMiA K KOMMJEKCYy  (pakTopoB
OKpyXatoLein cpebl. MpucnocobieHHble U3MEeHEHUs B
apXUTEKTOHUKE PaCTeHWIN B OHTOreHese.

O3HaKoM/IEHME C OCHOBHbLIMU TEPMUHAMWN U MOHATUAMMU.
CnekTpbl 3/1EKTPOMArHMTHbIX KonebaHui. VoHu3aums
atoma.  lMpoHMKatowas  CAOCOOHOCTb  W3NYYEHWUA.
MMpupoAHblE UCTOYHUKK M3NyyeHUs. Vctopusa passuTtus
pagnmobunonoruu. B.K. PeHTreH. A.A. bekkepens.
M. Cknaposckoii-Kropu, Mbep Kiopu. B.N. BepHafckuid.
M. Kanuua, 3. Pesepdopa, A. diHwWTenH, H. bop.

MATb BUAOB pacnafa TSKeNblX 3/1eMeHTOB: anb(a, beTa
(+, -), ramma, K-3axBaT. MexaHU3Mbl MNOr/IOLEHUS
PEHTreHOBCKOro 7 ramma - N3yYeHus.
®PoTOo3NeKTpuUeckKnin - adgekT.  dPpdekt  KomntoHa.
O6pa3oBaHue 3/1eKTPOHHO-MO3UTPOHHbBIX MNap.
EcTecTBeHHbIE pagnoHyKInabl. CewmelicTBO
aKkTuHoypaHa. CemeictBo Topusa. CofepxxaHue OCHOBHbIX
PaAMoaKTVBHbIX N30TONOB B 3eMHOI Kope. Kocmuueckue
nyun. BnvsHue reorpaduyeckoii LWMPOTbl U BbICOTbI Haf
YPOBHEM MOpPS Ha A03Y KOCMWUYECKOro MU3Ny4YeHus.
KocMoreHHble pafMoakTUBHbIE WM30TOMbI B aTMOCHepe.
AHK, PHK. T[lpouecc TemMHOBOro BOCCTaHOB/IEHUS
CTPYKTYpbl AHK, noBpexaeHHON paguaLmeil.

[lo3Hoe none ecTecTBeHHOro pajvauroHHOro (oHa.
KapTbl ecTecTBEHHOro pagnaunmoHHOro oHa. PafoH.
CopepxaHune ecTecTBEHHO-PaANOaKTUBHBLIX W30TOMOB B
Tene 4enoseka. Jl03bl paguvauMm  OT eCTeCTBEHHbIX
WUCTOYHUKOB B pe3yfbTarte BHELIHEro W BHYTPEHHEero
06nyuyeHus. HakonneHve pagvoaKTUBHBLIX BELLECTB B
HEeKOTOPbIX OpraHax.

Tunel nospexgeHns  AOHK. OCHOBHbIE BUbI
paguaLnoHHbIX MoBpeXxaeHnin. Cnocobbl BO3AelcTBUA
(poToHOB RO ¥ y-u3nyyeHus. 3aBUCUMOCTb MNOTEPYU
3Heprum yactuubl OT TNyO6UHbI MPOHUKHOBEHUS B
BelllecTBo. NuK bparra.

AKTUBHOCTb PagMOHYKIWLOB B Tefle 4enoBeka U
3 (PeKTMBHAA 3KBUBANIEHTHAsA roAoBas 403a BHYTPEHHEro
n3nydenus. TllpefenbHoO  LONYCTUMbIE  KOHLEHTpauun
pagnoaKTUBHbIX BELLLeCTB. PacnpegeneHue
PaAMoOaKTMBHBIX  BEWECTB B  OKpY>XXalLlen  cpefe.
3aBMCMMOCTb ~ CMEPTHOCTW  OpraHMsmMoB  OT  [03bl
06nyuveHus.  3HauveHuss LDSY pgna HEKOTOPbIX
opraHv3mos. NyueBble NoBpeXaeHs KOXMW.
®dn3nonornyeckne MnocneacTsus lyyeBoro MopaxeHus
KOXW. PafnoyyBCTBUTENbHOCTb PAaCTEHUI U XXUBOTHbIX.
3aBMCUMOCTb  CpeflHei  MPOAO/MKUTENIBHOCTA  XXU3HU
yenoseka N 06e3bsiH OT J03bl 06/1yveHus. Ctagum XJ1b.
MospexaeHne AHK u cuctema eé€ penapauuu.

dakTopbl: Temnepartypa, rasosas Cpefa, YCKOpeHue,
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BMbpaLms, (U3NYecKas Harpyska, 3/1eKTPOMarHUTHbIE
nona. [lepekpecTHaa afanTtauua. PaanopeakTUBHOCTb
opraHmsma. [lelicTBMe YyCKOpeHWs W Bubpayum npu
06/ly4YEHUN W CpefHAs MPOLO/MKUTENbHOCTb  XKU3HMU.
[o3bl, nonyyaemble MeLVMLMHCKMMU pPaboOTHUKaMu, U
06beM PEHTIeHOI0rNYecKmnX 06cnefoBaHuiA.
3aBMCUMMOCTb MeXAy [030/ paguaumm u  CTeneHbto
YKOPOUEHUSA  >XU3HW. BHYTpMyTpoOHas CMepTHOCTb
HOBOPOXAEHHbIX MbILEA W KOMMYECTBO XXMBOTHbLIX C
NMPU3HaKaMy OTK/IOHEHUS OT HOPMbl K MOMEHTY POJOB
nocne 061y4YeHWs CaMOK B pas/iMyHble Mepuogbl Ao
OnJI0L0TBOPEHWS. SKCTpanonaunoHHas KpuBas,
LEMOHCTpUpPYOLLAs OXMAaemble pe3ynbTaTbl 06/1yveHus
AMOpMOHa uYenoBeKa Ha pasHbIX CTagusax pas3BuTUs,
MOCTPOEHHas Ha OCHOBE 3KCMEePMMEHTOB HA >KUBOTHbIX.
"opmesuc.

BCEIO 36 80

7. NHanBuayanbHble 3ajaHna
NHouBuayanbHble 3afilaHus  cofepxatca B yye6HoM nocobum (KopHueHko B. O.
JKonornyeckas bropusvka. Mogynb 1 [SneKTpoHHbIN pecypc] : yyebHoe nocobue / B. O. KopHMEHKO,
C.B. becnanosa ; FOY BMO "[oHeLkuii HauMoOHabHbIA YHUBEPCUTET", BUONOrMYeckunii akynbTeT,
Kathenpa 6mogpmamkn. - oHeuk : JoHHY, 2017. - SneKTpoHHble gaHHble (1 darin).)

MpumMep MHAUBUAYANLHOTO 3afjaHunA

Llenb paboTbl: CNPOeKTUPOBaTb 3e/EHble LYMO- U BUMOPO- 3aLUUTHbIE MONOCHI HA OCHOBE
3HaHWIA NO 6romexaHnKe M BMOPOAKYyCTUKM (M3 Kypca C/K) Ha OCHOBHbIX 3allyM/IEHHbIX YNMLax
ropoga floHeLka.

1 Bblbepute TEPPUTOPUIO UCCNEAOBaHUS M3 NPeANOXeHHOro cnucka: 1) yn. ApTema (3
yyacTka a) oT np. JlaryteHko o nn. JleHuHa, 6) ot nn. JleHuHa go np. FepmaHa TutoBsa, B) OT Mp.
lepmaHa TuTtoBa [0 LlaxTepckas nnowagb), 2) yn. YHuepcutetckasd (3 ydactka a) OT M.
KommyHapos go np. Nyposa, 6) ot np. 'yposa go np. Mupa, 6) ot np. Mupa go LLlaxtepckas
nnowags), 3) np. Wnbmuya (BbibpaTb MMHUMYM 5 kBapTanoB), 4) np. JIeHUHCKun (BbiGpaTb
MUHMMYM 5 kBapTanos), 5) yn. LLlopca (BbibpaTb MMHUMYM 5 KBapTanos), 6) np. BatyTuHa.

2. MpoaHanusunpyiTe xapaktep penbeda U 0CO6EHHOCTM MECTHOCTW. [laHHble 3aHeCTW Ha
KapTy MeCTHOCTW.

3. Copmynupyinte npobnemy uccnefoBaHUs W onpefennTe KpPUTUYECKUE YYacTKuU Ans
03eNeHeHuns. [JaHHble 3aHECTU B KapTy.

4. CocTaBbTe CMNUCOK [ApPEBECHO-KYCTApPHMKOBBLIX MOPOJ peLlatolMX BblfBNEHHbIE Bamu
npo6aemMbl, Ha OCHOBE MX YCTOMYMBOCTU K BMOpauusM (Mo KO3((ULNEHTY NPOXOXAEHUS YNPYroi
BOJIHbI), LWYMYy (Ha OCHOBE [aHHbIX MO >XWU3HECNOCOOHOCTU [peBeCHbIX BWAOB B YCOBUAX
aBTOMarucTpanein ropoga JoHeuka), 3arasoBaHHOCTM, 3MMOCTOMKOCTU, 3aCyXOyCTONYMBOCTH,
YCMELHOCTWN UHTPOAYKLMKN, OCHOBHbIX NapaMeTpoB MeXaHW4eCKMUX CBOWCTB.

5. Bce nonyyeHHble pe3ynbTatbl MO MAAHUPOBOYHLIM PELLIEHNAM MeTOLOM KapTUpOBaHMUS
npeLCTaBUTL B BuAe NpoekTa. MpoeKT BLIHOCUTCS Ha 3alwuTy nepeg rpynnoi.

MpumevaHna: 0653aTeNlbHO  MONb30BaTbCA  rpauyeckumu  pefgakropamu  (MOBTOPUTL
MeTOoZbl NaHAWAPTHOrO NPOEKTMPOBAHUA U3 NPeabIoYLMX KYPCOB), Ha KapTe 0603HAUNTL pafbl U
BMOBON cOCTaB C Y4YETOM aHTPOMOreHHOW Harpy3km y4aCcTKOB M MeXaHWYeCKMX CBOWCTB
BblOpaHHbIX 06BLEKTOB.
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8. KOHTPO/IbHbIE BOMPOCHI K MPOMEXYTOYHOW aTTecTalum
TeopeTMYecKNe BOMPOCHI K 3K3aMeHy

1 MpegmeT 1 3a4ayn 3KONOTNYECKO 61Mothn3nkun. ObLLMe NPUHLUNBLI U MOHATUA 3KONOTUN,
MCNONb3yeMble B 3KONOrMYecKol bruodumsnke.

2. MVKpO- 1 MakpoCTpOeHVe ApeBeCHHbI XBOMHbIX U IMCTBEHHBIX NOPo4. FoanyHoe
KO/bLO, KaK NHANKATOP XXM3HECNOCOOHOCTUN APEBECHbIX HACAXAEHMWIA.

3. PagnoyrnepofHblii MeTo4 AaTVPOBKN.

4. Peakunv pacTeHWi Ha fieiicTBME BETPA U ApYTue MexaHUyecKne CTUMYIbI.

5. lNepeKpécTHas gaTMpoBKa.

6. 'H(hopmaLMOHHOe 3HauYeHre BUOpaLniA 415 )KUBOTHBIX.

7. PagnanbHbii NpUMpPOCT APEBECUHbI 1 €ro CBA3b C 3KONOMMYECKMMU (haKTopamMm.

8. MeToz Ha/loXXeHUs 3MNoX M ero UCNob30BaHNe B PeLleHMI 3a4a4 KOCMUYECKO
3KO0/I0rMmn, 61MoNOrUN N MeaULLHBbI.

9. BnusHue Bnbpaumm Ha nepemMelLieHne MUKPO- Y HAHOYACTHL, B MOYBe.

10. Bubpauuu gepesbes, Bbl3BaHHbIE AB/KEHWEM aBTOMOOWUILHOIO TpaHCnopTa.

11. MeTog, AMHAMUYEeCKOl NOKan3aLMm MarHMTOOXKMKEHHOTO CosA. 3HayeHne B
6ronorun, sKonormuu.

12. Bubpauuu aepeBbeB, Bbl3BaHHbIE LBXEHNEM XXENe3HO-40P0XKHOr0 TpaHcnopTa.

13. BansHue n 61Monornyeckoe feincTeme BUOpaLny Ha pacTUTelbHbIe OpraHn3Mbl.

14. MeTofbl (hOPMMPOBaAHUS YCTOWUMBBLIX APEBECHBIX HaCaXAeHWN BAO/b TPAcC C Liebio
CHVKEHUA BMOPALMOHHO-aKyCTUYECKOro LUyMa.

15. BnnsHue n 61Monornyeckoe LencTere BUGpaLMM Ha XXMBOTHbIE OpraH13MbI.

16. PacuéTt yacToTbl KOnebaHWin BETBE 1 CTBONOB [AePEBLEB, IKONOrMYECKOE 3HAYEHNE.

17. OnpegeneHne Ko3thurLmeHTa 3aTyxXaH1s KoiebaHUin fepeBbeB.

18. 3HayeHue yBnaXKkHeHWsi NPy BUOPALMOHHOM NepeMeLLLEHUN HaHO- U MUKPOYaCTUL, B NOYBe.

19. MexaHn4ecKne 1 aKycTMYecKue CBOMCTBA AepeBbeB U MOYBbI.

20. 3aBMCUMOCTb BpEMEHW BMOPALMOHHOIO NepeMeLLeHns YacTuL, OT rny6uHbI NOYBEHHOTO
rOPU30OHTA.

21. YHuBepca/ibHble BMOXMMUYECKNE N PU3NONOTUYECKME PeaKL M PacTUTENIbHOTO
opraHn3Ma B OTBET Ha MEXaHWYecKne CTUMYIbI.

22. KnaccmdmKkaums aKonornyeckmnx hakTopos BAUSIOLIMX Ha pagnabHblil NpupocT
[peBeCHbIX Mopo,

23. 3aKOHOMEPHOCTM BO3AECTBUA acTPOM3MUECKMNX (PaKTOPOB Ha NPUPOCT APEBECHbIX
nopog. Yucna Bonba.

24. BeKoBas LMK/IMYHOCTb B Pa3BUTUU IECHON pacTUTE/IbHOCTU eCOCTeNU U U3MEHEHNE
npupocTa fepesbeB no guametpy (M.I. CkpsabuH, C.W. KoctuH, H.B. JloBennyc v ap.)

25. Ha ocHOBaHUM 3aKOHa aKLeHTauny 06bACHUTE NPUPOLY KaXKYLLMXCS OTCTYMNIEHUIA OT
CO/IHEYHOW 06YCNOBIEHHOCTU ANHAMUKM METEOPO/IONMYECKUX BENNUYUH (TemnepaTypa BO34yXa,
KO/IMYeCTBO 0CaAKOB U T.4.).

26. PackpoiiTe OCHOBHOE CoAepXaHue Teopuid, 06BACHAIOLWMX NPAMOe AeiiCTBMe pagnaumn.

27. KakoB MexaH13m 61M0N0rnyeckoro AericTBUS OHN3NPYIOLLETO U3TyYeHns?

28. Buabl pagnoakTMBHOIO pacnaja aToMoB.

29. ECcTeCTBeHHbI pagnaLnoHHbIA (JOH 1 3BOMOLUS XKUZHK.

30. EcTecTBeHHbIV pagnaLvOHHBIA OH B XXU3HWN Ye/lOBEKa.

31. B3aumogencTeune pagnaumm ¢ BELLLECTBOM

32. YpOBHU 1 CTaAMMn pafmobumonormyecKnx npoLeccos.

33. PagnouyBCTBUTENLHOCTb PACTEHWIA U XXUBOTHbIX.

34. COBMeCTHOe [eiiCTBME MOHM3MPYHOLLErO U3NYYeHUS U MOAU(DULMPYIOLWNX (DAKTOPOB
(TemnepaTypa, rasoBas cpefia, YCKOpeHue, Bubpauus, (m3nyeckas Harpyska, 3N1eKTpOMarHUTHbIe
nons) npu o6nyyveHnn (NepekpecTHas afantauns, paguopeakTUBHOCTb OpraHu3ma).
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35. BnnaHue noHusnpytolero nsnyyeHna Ha XXKKT. PaanouyBCTBUTENbHOCTL 0TAeN0B XXKT.
36. BnvaHne MOHU3MPYIOLLETO N3NYyYEeHNS Ha OpraHbl AblXaHus.

37. BnuaHne NOHU3MPYIOLLETO U3TyYeHNs Ha pasBuTne nnoja.

38. DK0/0rMyeckKmne NocneacTBmus aBapuii Ha 06bEKTax aTOMHON 3HEPTETUKN.

39. OTpanéHHble NOCNeACTBUSA AEACTBUA 06/1yUEHNS Ha XXUBbIE OPraHn3Mbl.

40. [OeiicTBMe N3NYYEHWUIA BbICOKUX SHEPTUIA Ha KNETKY.

9. O6pasel, MOAYNLHOIO KOHTPO/IA
Bonpocbl K MO4YNbHOMY KOHTPO/I0

1 MuKpO- 1 MaKpOCTPOEHME PEBECUHbI XBOMHBIX U IMCTBEHHbIX Nopog. MoguyHoe
KO/bLO, KaK NHANKATOP XXM3HECNOCOOHOCTUN APEBECHbIX HACAXKAEHMWIA.

2. Peakuuun pacTeHuli Ha AeiicTBMe BeTpa U Apyrue MexaHuyeckue CTUMY/IbI.

3. NepeKpécTHasa faTMpPOBKa.

4. PafimanbHblii NPUPOCT LPEBECUHBI 1 er0 CBA3b C 3KOIOMMYECKUMU (haKTopamu.

5. MeToz Ha/loXXeHUs 3M0X M ero MCNob30BaHNe B PELEHMN 3a4a4 KOCMUYECKO
3KO0/I0rMKn, 61MoNOrUN N MeaULLUHBI.

6. BnvsHue Bnbpaumm Ha nepemMelLieHe MUKPO- Y HAHOYACTWL, B MOYBe.

7. Bubpauuu fepeBbeB, Bbl3BaHHbIE ABUXEHNEM aBTOMOOM/ILHOrO TpaHCMopTa.

8. MeToA AMHAMUYECKO NOKaM3aLym MarHUTOOXMKEHHOTO C1os. 3HaYeHve B B1onoruu,
3KOM0ruK.

9. YHuBepcasibHble BUOXMMUYECKME N (PU3N0MIOTMYECKNe peakL M pacTUTE/IbHOro
opraHv3mMa B OTBET Ha MexaHW4yeckue CTUMY/bI.

10. CoBMeCTHOe AEMCTBME WMOHU3MPYHOLLETO M3YyYeHUs U MOAUUUMPYOWMX (haKTOpOoB
(TemnepaTypa, rasoBas cpefia, YCKOpeHue, BMOpauusa, usnyeckas Harpyska, 31eKTpOMarHUTHbIe
nons) npu 06nyveHnn (NepekpecTHasa agantaums, pagnopeakTUBHOCTb OpraHM3Ma).

11. feiicTBME U3NYUYEHWI BICOKUX SHEPTUI Ha KETKY.

10. O6pasel, 3K3aMeHaLMOHHOro 6uneTa
Ob6paseL, 3K3aMeHaLMOHHOro buneTa

FOY BMO «JOHELKNA HALUOHAIbHBIA YHUBEPCUTET»
Buonorunyeckuii hakynstet

HanpasneHve NoAroToBKN: 06.04.01 Bronorus

MarncTepckas nporpamma: 6rogmsmnka

Mporpamma noAroTOBKN: akajgeMmmuyeckasa marmcrpaTypa

CemecTp |

YyebHasi gucumnivHa JKosnormnyeckas bnogumsmka
BUNET Nel

1 MpegMeT v 3aga4m 3KON0rnyeckor 61mogpunsnkn. ObLLre NPUHLMUMNLI U NOHATUS 3KONOTUK,
NCMOMb3yeMble B 3KOMOrMYECKON B1OGUN3NKe.

2. MuKpo- U MaKpoCTpOeHMe [pPeBeCUHbl XBOWHbLIX W JUCTBEHHbIX Mopoh. [ofguuHoe
KO/bLO, KaK MHANKATOP XXM3HECNOCOOHOCTUN APEBECHbIX HACAXAEHWIA.

3. SKonornyeckune NocneAcTBUA aBapuin Ha 06bEKTAX aTOMHOW 3HEPTeTUKM.

4. OTpanéHHble NOCNeACTBUA AeiACTBUS 00/1yUYEHNS Ha XXMBbIE OpraHn3MbI.

YTBepXXAEHO Ha 3acefaHumn Kaheapoin 6nogunsmkm, npotokon Ne or“ 7~ 20 T

3aB. Kathegpoii
lNpenopaBaTens
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KpnTepun oueHMUBaHNA 3K3aMeHa

Howmep 3agaHuns KonnuyecTBso 6anios
3agaHue 1 10
3afaHue 2 10
3apaHue 3 10
3agaHue 4 10

Bcero 40 6annos

11. O6pa3seL, TeCTOBOro 3ajaHuna (Npu HaM4nm)

12. Kputepuu oueHnBaHus

Mo Kypcy npeanonaraeTca NpoBefeHe MOLY/IbHOT0 KOHTPOASA, BbINO/IHEHME NabopaTopPHbIX
paboT, MHAMBMAYANbHOW paboTbl 1 3K3amMeHa. JK3aMeH CAAKT CTYAEHTbI C Le/bio NMOBbILIEHMS
penTuHra. Pe3ynbTaTbl MPOMEXYTOYHON aTTecTalumn OLEHNBAKOTCA MO roCyAapCTBEHHON LUKase 1
wkane ECTS.

PacnpefeneHune 6an108, KOTOPble MOTYT NOAYYNTb CTYLEHTbI B MPOLECCe U3yYeHUs

AVCLMNANHI
OpraHu3aunoHHO CPC
y4ebHas paboTa CTy/eHTa VHanBnayanbHas MogynbHbIii KOHTPOMb
paboTa
max 50 6annos max 40 6annos max 10

6annoB

Co0TBeTCTBME rOCY1apCTBEHHOW LLKa/bl OLEHNBaHWS
aKafeMmnyeckoii ycneaemMocTH v Wwkanbl ECTS

OueHka
OueHka  no 100-6annbHOM OueHKa No rocyapCTBEHHON LWWKane OueHka no
no WwkKane wWkKane, KOTopas (3Kk3ameH, AnddepeHLMpPOBaHHbIN rocyfapCcTBeHHOM
ECTS [encTeyeT B 3a4eT) WwKane (3a4er)
JoHHY
A 90-100 5 (0TIM4YHO) 3a4TeHO
B 80-89 4 (xopoLLo) 3a4TeHO
C 75-79 4 (xopoLwuo) 3a4TeHO
D 70-74 3 (Y40BNETBOPUTENBHO) 3a4TeHO
E 60-69 3 (Y40BNETBOPUTENBHO) 3a4TeHO
EX 35.59 2 (HeyAOBneTBopMTenbyo)c He 334TeHO
BO3MOXHOCTbIO NMOBTOPHOIA caun
2 (HeyLOBNETBOPUTENBLHO)C
F 0-34 BO3MOXHOCTbIO MOBTOPHOIA caun npu HE 3UTEHO

yCcnosumm 06a3atesibHOro Habopa
[OMNONMHUTENbHBIX 6annoB

13. MaTtepmnanbHO-TEXHUYECKOE 0becreyeHme yyebHOro npowecca.
JIeKUMOHHbIE  3aHATMS MPOBOAATCA B ayAuTopunm 006OpYAOBaHHOMW  MeNoBOM  Ww
WHTEPaKTUBHOM [OCKOW, MYNbTUMEAUAHLIM MPOEKTOPOM U 3KpaHOM. JlabopaTopHble 3aHATUA
npoBoAATcs B Yy4yebHOW nabopaTopuu 6UOPU3NKK, 060PYLOBaHHOW Cneuuann3npoBaHHbIMU
npubopamu 1S NPOBefeHWUs WUCCNeA0BaHWIA, peakTMBaMW, KOMMbIOTEPOM C AOCTYNOM K CETU
WHTepHeT, nabopaTopHbIMU CTONAMWU, JOCKOM.
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14. PekomeHaOBaHHaA nnuTepaTypa

OcHoBHaAa nuTepaTypa

1 KopHuneHko B. O. 3konorudyeckas 6uodmsnka. Mogynb 1 [3neKTpoHHbIA pecypc]
yyebHoe nocobre / B. O. KopHueHko, C.B. becnanosa ; FOY BMNO "[oHeukuii HauMOHa/bHBbIi
yHuBepcuteT", Buonornyecknin takynbtet, Kadeapa 6vodmsunkn. - [LoHeuk : JoHHY, 2017. -
ONeKTPOHHbIE AaHHbIe (1 daiin).

2. 3Konornyeckas 6uogmanka [SNeKTPOHHLIN pecypc]: nabopatopHbli npaktukym / C. B.
Becnanosa, B. O. KopHueHko, C. B. Uyduukuid, E. C. Cepreesa; FOY BINO [JOHEUKWiIA HaLNOHa/bHbIN
yHuBepcuTeT, Buonormueckuii dakynbteT, Kadegpa 6uodmsmkn. - [oHey : JoHHY, 2017. -
ONeKTPOHHbIe AaHHbIe (1 daiin).

3. becnanosa C.B. buomanyeckne metofbl 1ccnefoBaHns GMonornyeckmnx cuctemM. Yactb
1 [OneKTpoHHbIi pecypc] : yuebHO-mMeToauueckoe nocobue / C. B. becnanosa u gp. ; FOY BIMO
"[IOHELIKMIA HaLMOHaNbHbIA YHUBEpCUTET", Bruonornyeckunin akynbTeT, Kadeapa 6motmsnku. - [oHeuK
: JoHHY, 2017. - 9neKTpoHHble AaHHble (1 dhaiin).

4. CoBpeMeHHas 3K0/0rus 1 rnobanbHble 3KOI0rMYeCcKne BONpoChl [SNeKTPOHHLIN pecypc]:
yuebHuK / [cocT. A. N. CadoHos] ; TOY BIMNO [oHeLKWin HauMoHaNbHBbIA YHUBEPCUTET, BONornyeckuii
(hakynbTeT, Kadeapa 60TaHMKM WM 3konorun. - OoHeuk : JoHHY, 2017. - OneKTPOHHble [AaHHble
(1 dpavin).

5. HopmurpoBaHmMe 1 CHDKEHWE 3arpsisHEHUS OKPY>KatoLLel cpeapbl [SneKTpoHHbIN pecypc] /
[cocT. A. . CadoHoB] ; TOY BMO [OOHEUKWIA HauMOHa/IbHbIA YHUBEPCUTET, Buonornyeckuii
(hakynbTeT, Kadegpa 60TaHMKM WM 3konorun. - OoHeuk : JoHHY, 2017. - OneKTPOHHble [AaHHble

(1 chaiin).

6. becnanoea C.B. Okonormuyeckas 6uodmsnka:  N1abopaToOpHbIA  NpakTUkym  /
C. B. becnanosa, B. O. KopHueHko u gp. - JoHeuk : [JoHHY, 2019. - 94 c.
7. becnanosa C.B. buomanyeckne metofbl 1ccnefoBaHns GMoN0rnyeckmnx cuctemM. Yactb

1 yyebHO-meTOAMYecKoe nocobue / C.B. becnanosa, B.O. KopHueHko un gp.. - [oHeuk : JoHHY, 2019.
- 102c.

8. KopHueHko B. O., becnanoBa C.B. 9konormuyeckas 6uogmanka: ydebHoe nocobue /
B. O. KopHueHko, C.B. becnanosa. - [loHeuk : loHHY, 2019. - 236 c.
JononHuTensHas
1 Becnanosa C.B. MaremaTtnueckoe M KOMMbIOTEPHOE MOZENMPOBaHWe B 6Guonoruu

[GnekTpoHHbIN pecypc] : yvyebHo-meToamYeckoe nocobue/ C. B. Becnianosa, A. A. I'yces ; FTOY BINO
"[IOHELIKMIA HaLMOHaNbHbIA YHMBEpCUTET", Bruonornyeckunin akynbTeT, Kadeapa 6motmsvku. - [oHeuK
: JoHHY, 2017 - 2neKTpoHHbIe AaHHble (1 daiin).

2. CoBpeMeHHble npobnembl 6uonorun (brnogmanka) [INeKTPOHHbIA pecypc]: y4yebHoe
nocobue / [coct. C. B. Becnanosa, B. O. KopHueHko] ; FOY BIMO "[OHeUKWA HaUMOHa/bHBbIiA
yHuBepcuteT", Buonornyecknin takynbtet, Kadeapa 6uodmsunkn. - [LoHeuk : JoHHY, 2017. -
ONeKTPOHHbIe faHHbIe (1 haiin)

3. Yctumenko IM.C. BausHue MarHUTHbIX nNosieli 3emMaM U KOCMUYECKUX OGBEKTOB Ha
opraHbl U yHKUMKM opraHu3ma uenoseka [Tekct] / . C. YctumeHko. - CeBepofoHeLK : 34. gom
"3Bpuka", 2013. - 63 . (1 3K3.)

4. JKonornyeckas akcneptusa [SneKTPoHHbIA pecypc] : (4ns 6akanaBpoB Hampas/ieHUs
nogrotoskn 05.03.06 3konorus v npupogonosnb3osaHue) / [cocT. E. B. TMpokonexko] ; TOY BIO
LJOHeUKNA HauMoHaNbHbIA YHUBEPCUTET, Buonormueckuii dakynbTeT. - JoHeuk : JoHHY, 2017. -
ANeKTPOHHbIEe faHHble (1 haiin).

5. SKOM0rms ropoAckux CUCTeM [SNeKTPOHHBIN pecypc] : TeCTOBbIN KOHTPOsb / [cocT. A. U,
CatoHoB] ; FOY BINO [oHeUKWin HauMOHa/bHbIN yHMBepcUTeT. - [oHeuk : [oHHY, 2010. -
3NEKTPOHHbIE faHHbIe (1 avin).

6. My3saHoBa T.A. 9konorusi [TekcT] : y4yebHUK Ans CTY[AEHTOB BbICLU. Y4eb. 3aBeAeHWiA,
obyyvaromxca no rymaHut. HanpasneHuam / T. A. lMysaHoBa. - MockBa : Akagemus, 2014. - 263 c.
(19k3.)
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15. "'HhopMaLOHHbIe pecypchl

http://www.donnu.ru/ecolog/archiv - ApxuB HOMepOB >XypHana [Mpo6iemMbl 3KONOTUU U
OXpaHbl NPUPoLe TEXHOreHHOro pernoHa (JoHHY)

http://www.donnu.ru/vestnikA/archive - Apxus HOMepoB XypHana BecTHuk [JoHHY Cepusa
A EcTecTBeHHble Hayku (JoHHY)

http://dbs.com.ru/index.php/prombotanika - ApxuB HOMepoB >KypHana [MpoMbILLIEHHAS
6oTaHuKa (A4BC)
http://erg.biophys.msu.ru/wordpress/study -  martepuansl ERG  Research  Group

Nabopatopus TeopeTnyeckon 6nomsnkn (MIry)

http://mondnr.ru/ - MuHUCTepCTBO 06pa3oBaHus 1 Hayku [JoHewkoin HapogHoi Pecny6avku

https://www.donippo.org/ - TOY AMNO «[OHeUKUA pecny6NMKaHCKUIA  MHCTUTYT
[OMOMHUTENBHOIO Mejarornyeckoro 06pasoBaHuN»

http://resobrnadzor.ru/ - Pecny6nmnkaHckas cnyx6a no KOHTPOAK W HaA3opy B cdepe
06pa3oBaHuns 1 HayKu

http://library.donnu.ru/catalog/ — OneKTPOHHbIA KaTanor+ 3 ONEKTPOHHblE KapTOTEKM
HayuHoi 6nbnunotekn LoHHY

http://repo.donnu.ru/ —OneKTPOHHbIA apxne JoHHY (peno3uTopwuii)

http://dl.donnu.ru/ —Peno3nTopuin 3NeKTPOHHbLIX Kypcos 1

http://dl-test.donnu-support.ru —Peno3nMTopuin 3NEKTPOHHBIX KypcoB 2

http://online.donnu.ru —CepBep BMAeOTPaHCNALNI

http://nc.donnu.ru/nextcloud —KopnopaTtrBHOe 061a4yHOe XpaHUNLLE

http://vconf.donnu.ru —CepBep BUAEOKOH(epeHLHi

http://elibrary.ru/ —HayuHas anekTpoHHas 6ubnunoteka (H3b) eLibrary

https://dvs.rsl.ru/ —3nekTpoHHas 6nbanoTeKa AnccepTaymni

https://www.biblio-online.ru/ —3nekTpoHHO-6MbNMoTevHas cuctema «3bC KOPANT»

http://www.bookonlime.ru/ —OHnaiiH-cepeuc «Book on Lime» oT OO0 «KHWXHbI AOM
yHMBEpCUTETa»

http://biblioclub.ru/index.php?page=main_ub_red —3b6C "YHuBepcuTeTCKas 61MbIMOTEKA OHNANH"

http://www.book.ru/ —3nekTpoHHasa 6ubnuoteyHas cuctema BOOK.ru

http://www.znanium.com/ —3OneKTPOHHO-6MBNMOTEYHas cucTemMa Znanium.com

http://www.bibliotech.ru/ —3nekTpoHHO-6M6MOTEUHAsA cucTema «bnbmoTex»

http://www.ibooks.ru/ —3neKTpoHHO-6n61MoTeuHas cuctema (3BC) books.ru (Aibykc-py)

https://dlib.eastview.com/ Polpred.com —ApXuB n3gaHNA POCCUACKON HayUYHON NepuoanKu
B NctBbio (OO0 "MBIC)

http://www.polpred.com/ —0630p CMW. ApxnB BaXXHbIX My6anKaumia

https://text.rucont.ru/ —OHnaiH-cepBNUC «PYKOHTEKCT»

http://window.edu.ru/ —CB060AHbIN AOCTYN: «EAMHOE OKHO AOCTYMNA K 06pa3oBaTe/lbHbIM Pecypcam»

http://H36.pg/ —Hay4uHasa anekTpoHHasa 6ubnunoteka P® (HIB)

https://cyberleninka.ru/ —HayuHas anekTpoHHas 6ubnuoteka «KnbepneHMHKa»

16. lMporpammHoe obecrneyeHune

1 Windows 7 PRO (kopnopaTtusHas nuueH3ns JOHHY Ne 46484614),

2. Microsoft Office (kopnopatueHas nuueH3na JOHHY nuueH3na Ne 46472919)

3. Microsoft Visual Studio (nvueH3us nporpammbl DreamSpark A BbICWIMX YYeBHbIX
3aBefieHNIA)

4. NuueHsun GPL, Apache, BSD ans cBo604HOro nporpaMMHoOro obecneueHus: Freelab,
Scilab, R Studio, Free Pascal, AHTuBupyc Kacnepckoro, Adobe Acrobat Reader, XxPDF.
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