degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop HHCTUTYTA HAHO-, 0KO-,
HH(POPMALMOHHBIX, KOTHUTHBHBIX
U COLMOTYMAHUTAPHBIX HAYK U
TeXHOJIOTUH

T.E. I'puropses

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIHUIIHHE: BuorexHonoruu Ha ocHOBE (POTOTPOGHBIX MUKPOOPTaHU3MOB

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: [TpuponomnogoOHbIe TEXHOIOTHH 1 OHOMUMETHYECKHI TU3aifH MaTepraioB U CUCTEM
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuarosa
kadenpa HaHO-, OMO0-, HTHPOPMAITMOHHBIX Y KOTHUTUBHBIX TEXHOJIOTUH

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepenuupoBannslii 3a4et

AynuropHbIx 4acoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: 51.9. Cepreesa, KaH/. XUM. HayK, TOTICHT

[Iporpamma obcyxieHa Ha 3acefjanuy Kadeapsl HaHO-, OMO-, THPOPMAITMOHHBIX ¥ KOTHUTHBHBIX TEXHOIOTHN
18.03.2022



AHHOTANMA

MHuKpOBOIOPOCIN - 3TO IpyIla pacTeHWH, M3BECTHBIX €lle ¢ APEeBHHUX LMBWIM3aLUi. OIeHUBaeTcs, 4TO
KoJm4ecTBO Bogopocien cocrasiser oT 350 000 o 1 000 000 BuAOB, OAHAKO M3YYEHO U MPOAHAIU3UPOBAHO
JUIIIb HeOOoMbIIoe KonuecTBo, mpuMepHo 30 000 BUIOB.

MHUKpPOBOIOPOCIN BKJIIOYAIOT IIUPOKHHA CHEKTP (POTOCHHTE3UPYIOUIMX MUKPOOPTaHM3MOB, HACEISIOIINe
pa3MuHbIe apeaibl OOMTaHWs, OT TOYBBI, NPECHBIX BOJAOEMOB, MOPCKOW BOIBI, A0 IKCTPEMAIBHBIX MECT
oOWTaHMii, HampuUMep IPU OUYCHb BBICOKOM COJEHOCTH, pa3MEpPOM OT HECKOJIBKUX MHKPOMETPOB [0
HECKOJIbKUX COTEH MHKPOMETPOB.

®otorpodHBIE MHKPOOPTaHU3MBI 00JaJAOT Pa3IUYHBIMH  MOP(OJOTHYECKUMH, (U3HOIOTHYSCKUMHA U
TEHETHYECKUMH IPU3HAKaMH, OOYyCJIaBIMBAIOMIMMH CIHOCOOHOCTh IPOXYLHPOBATh IIHMPOKUH CHEKTP
OMOJIOTMYECKH AKTHBHBIE METa0ONUTOB (OMONOTHMYECKH AaKTHBHBIX COCIUHEHUI): TENTHIBI, >KUPHBIC
KHCJIOTBI, TWTMEHTHl (KapOTHHOUBI, XJIOPOPHIUIBI, (UKOOMIUIPOTEMHBI) © Tp. Y OONBIIMHCTBA
($OoTOTPOPHBIX MUKPOOPTaHU3MOB OHOJIOTHYECKY aKTUBHBIC COCAMHEHMSI HAKAIUIMBAIOTCSL B OMOMAacCe, OHAKO
B HEKOTOPBIX CIIy4asX 3TH MeTaOOJMTHI BBIICNSIOTCS B cpeay. buoakTuBHbIE MeTabOMHMTHI (OTOTPOPHBIX
MHUKPOOPTaHU3MOB TIPEICTABISIFOT OCOOBIN MHTEpEC NMpH pa3pabOTKe HOBBIX MPOIAYKTOB Ul MEIHIIMHCKOH,
(apMaleBTHYECKOH, KOCMETUYECKOW M IIMIIEBOH NPOMBIIUICHHOCTH, T.K. 3TH METa0OJUTHl 00JIaJaIoT
AQHTUOKCUJIAHTHOM, IPOTHBOBOCHAIUTEIBHOM, IIPOTHBOMUKPOOHOM U TIp.

KpOMe TOrOo, Ipcraparbl Ha OCHOBC OuoMacchl (I)OTOTpO(I)HLIX MHKPOOPTaHU3MOB HIMPOKO HCIIOJIB3YHOTCA B
CEJILCKOM XO3SIMCTBE U OHCPICTUKE.

BI/IOTCXHOHOFI/II/I, OCHOBAaHHBIC Ha HMCIIOJIb30BaHUU MHKpOBOHOpOCHEﬁ, COCTaBJIAKOT CYHICCTBCHHYIO 4YacCTb
OMO’KOHOMUKU MHOTHX CTpaH MHUpa 3a CUCT LCJIOr0 pAAa UX HOJOKUTCIbHBIX CBOICTB:

- 00JTAAr0T BHICOKOHN CMOCOOHOCTHIO MO (DUKCAIMH JUOKCHIA YIIIepoaa U3 arMocepbl U HAKOIIJICHUIO €ro B
cBOell Omomacce, TeM CaMbIM HMTIpas BaXXHYIO POJb B COKPAIICHHH OCHOBHOTO ()aKTOpa, OTBETCTBEHHOTO 32
BO3HUKHOBEHHE NapHUKOBOro d¢¢exra. Tak omuH 1 Kr cyxoil OMOMAacchl MUKPOBOJIOPOCICH YTHIIM3UPYET B
cpensem 1,83 kr auokcuaa yriepona.

- BBICOKasi CKOpOCTh pocTta (10 100 pa3 Gosbilie MO CPAaBHEHHIO ¢ HA3EMHBIMHM PACTEHUSIMH). A Takxke Ooiee
MOJTHOE HMCIOJIb30BaHUE OMOMAacCChl, 00yCIIaBIMBAETCS TEM, YTO MOXKET OBbITh HCIOJb30BaHA BCS Onomacca
MHUKPOBOJIOPOCIIEH, TOT/a KaK Y PACTCHUN €CTh HEUCTIONB3yeMble YacTH (KOPHHU U JIUCThS).

- ¢oToTpo(PHBIE MUKPOOPTaHU3MbI MO>KHO BBIPAIIMBATh HA MPECHOM, MOPCKOM BOZE, B OTKPHITHIX OacceiiHax
Wi B OMOpeakTopax, Ha 3eMJieé HE NpPEAHAa3HAuCHHOW HJISl CEJIbCKOTO XO3SICTBA, MOATOMY HMCKIIOYAETCS
KOHKYPEHIUS 32 PECypChl s IOJIyYEHHs! UL U KOPMOB;

- TITIaBHBIMH COCTaBJIAIOIIHNMU, HeO6XO,I[I/IMBIMI/I AJid  BbIpalllUBaHUWA (bOTOTpO(I)HLIX MHUKPOOPTaHU3MOB,
SIBJISIFOTCSI COJTHEUHBIN CBCT, BOAA, JUOKCHUI YITICpOJa U HECOPTaHUYCCKUEC IMUTATCIIbHBIC BEIICCTBA, TAKUEC KaK
MAaKpO3JICMCHTHI - a30T U (1)00(1)013, a TaKXKC MUKPOIJICMCHTEI,

- BO3MOXXHOCTb BBIPAIIMBAHUSI MHUKPOBOJIOPOCIECH Ha CTOYHBIX BOJAX, YTO JAeT JBOMHOE IMPEHMYIIECTBO:
OYHCTKA CTOYHBIX BOJ U NOJyYeHHE OMOTOIUIMBA M3 OMOMACCHI, a TAK)KE yNAJICHHE BBICOKUX KOHIIETpPAIHA
a30T, hocdopa U TSHKENbIX;

- buomaccy GoToTpo(hHBIX MUKPOOPTaHM3MOB MOKHO BBHIPAIIMBAaTh B TEUECHHE BCETO I0jia, OHA TOMOTCHHA U
HE COICPIKUT JTUTHOIICIUTIONO3Y.

B mHacTtosmiee BpeMss MOXHO BBIICIUTH JBE OCHOBHBIC OOJNACTH HCIOJB30BaHUSA (POTOTPODHBIX
MHKPOOPTaHU3MOB: MPOU3BOACTBO OMOMAcCHl B Ka4eCTBE OMOJOTMYECKH AKTHBHBIX IMHUIIEBBIX U KOPMOBBIX
n00aBOK B aKBaKylIbType, >KMBOTHOBOJACTBE M IIMTAHHM 4YEJOBEKAa; BBIPALIMBAHHE JUIS IOCIEIYIOLIETO
BBIJICJICHHSI OMOJIOTHYECKH aKTUBHBIX BEIECTB (IEPBUYHBIX WM BTOPUYHBIX METa0OINUTOB) U3 OMOMACCHI.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

- (GopMHpOBaHHE NPEACTABICHUH O BBIICICHUN, MPUHIMIIAX KYJIBTUBUPOBAaHUS B J1a0OpaTOPHBIX
ycioBusix u (porobmopeakropax (POTOTPOPHBIX MHUKPOOPTaHW3MOB, WX BO3MOKHOCTH B IIJIaHE
MPaKTHYECKOTO IPUMEHEHHST;

- TOJy4eHHE CTyAEHTaMH 0a30BBIX 3HAHHW O CTPYKTYPHOM pa3HOOOpa3uu OMOJIOTMYECKH aKTHBHBIX
COC/IMHEHUH, CHHTE3UPYEMbIX OMOTEXHOJOTHYESCKH 3HAYUMBIMHU (POTOTPO(GHBIMU MUKPOOPTaHU3MAMH,
uX Kiaccu(ukanuu, ONOIOTHYECKOW PONM B KJIETKe, 00 0COOCHHOCTSIX OMOCHHTE3a M BO3MOXKHOCTH
€ro PeryJmpoBaHusl, crioco0ax BBIIEICHHUS H UACHTH(PHUKAIH KOMMEPUECKU 3HAYMMBIX OMOJIOTHYECKH
AKTUBHBIX COCAMHEHHH, a Tak)kKe 00 OCHOBHBIX OOJIACTSAX MX IPAKTUYECKOTO H/MIM KOMMEPUYECKOTO
PUMEHEHHUSL.



3agauu AU CHUIIHHBI

- 1aTb COBPEMEHHOE Ipe/ICTaBlIeHUE O (OTOTPOPHBIX MUKPOOPTaHU3MAX;

- ¢opmupoBanue 0a30BbIX 3HaHWUH O KiIaccUPUKAMA (POTOTPOPHBIX MHUKPOOPTAaHU3MOB, HX
MOP(OIOTHUECKUX 0COOCHHOCTSIX, 3aKOHOMEPHOCTSX POCTA;

- PacCMOTPETh OCHOBHBIE CIIOCOOBI KYJBTUBUPOBAHHUSI U BBIICICHUS OMOMACCHI;

- TI0Ka3aTh BOSMO)XHOCTH TNPHUMEHEHHsI TEXHOJIOTHH HA OCHOBE (POTOTPO(HBIX MUKPOOPIaHM3MOB IS
peleHns psiaa MPaKTHYSCKUX 33/1a9: OYUCTKH CTOKOB, BO3yXa, MMOMYYCHUS YIOOpEHHH, KOPMOB, MTUIIN
U Ip.;

- (hopmupoBaHre 0a30BBIX 3HAHUI O CTPYKTYpPE M CBOMCTBAX KOMMEPUYECKH 3HAYUMBIX OHOJIOTHYECKH
AKTUBHBIX COCIMHEHMH, BOBMOXXHOCTH PETyIMPOBAaHMS UX CUHTE3a M HAKOIUICHUS B KJIETKAX, METOAAX
UX BBIJICTICHUS M aHAJIM3a,CBOMCTBAX U 00JIACTSIX IPUMEHEHUSI.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Ko 1 HanmMeHOBaHKE KOMIIETEHIINH WNnaukaTtopsl AOCTHKEHHUS] KOMIIETCHIIN
OIIK-5 CriocoOeH 1 roToB K MOBBILICHUIO OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJACTBA  MajbIM
KBaNTU(UKAIMH, TPOPECCHOHAILHOMY POCTY U |KOJUIGKTUBOM B cdepe cBoell  mpodecCHOHAIBHOM
PYKOBOZICTBY KOJJIEKTHBOM B cpepe cBoeit JesITeTbHOCTH
npoQecCHOHAIBHO ASATEIbHOCTH, TONCPAHTHO [OITK-5.3 CTpeMuTcs K TONYYeHHMIO HOBBIX 3HAHHIA,
BOCIIpUHUMAA COUHUAJIbHBIC, STHUYCCKHUC, HpO(’peCCI/IOHaHBHOMy U JINYHOCTHOMY POCTY

KOH(peCCHOHAIbHBIE U KyJIbTYPHBIE Pa3Indus

[MK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC

ITK-2 CriocobeH caMOCTOATENLHO UK B HCCIICAOBAaHUA CAMOCTOATENIBHO HMIM B COCTaBE€ HAy4HOIO
KauecTBe 4jieHa (PyKOBOAUTEINS) MaJIOro KOJUIEKTHBA

KOJICKTHBA OPraHU30BbIBATH U IIPOBOJUTH [IK-2.2 CnocoOeH mnpoBOIUTH ampoOaluio pPe3yabTaToB
HayYHBIE HCCIIENOBAHMUS M UX anpoOaiuio Hay4HO-HCCIIEN0BATEIbCKON paboTHI MOCPEACTBOM

MyOJIMKAIIMK HAYYHBIX CTaTeil U yyacTus B KOH(EPEeHUIUIX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)

B pesynbrare ocBoeHUs JUCIUIUTHHBI 00y4YaronInecs JOJKHBI

3HATb.

YMETB:

- OCHOBHbIE IPUHLUIIBI KyJIbTUBUPOBaHUS doToTpodHBIX MUKPOOPI'aHU3MOB;

- KOHCTpyKIMH (OTOOMOpPEaKkTopoB, HX JOCTOMHCTBA M  HEJOCTAaTKH, NPHUMEHEHHE IpH
KPYIHOMAcCIITaOHOM KYJbTUBHPOBAHHH;

- METO/IbI BBIJICJICHHSI U KOHLICHTPUPOBAaHMsI OMOMACChI (POTOTPOPHBIX MUKPOOPTaHU3MOB

- TPaKTUYECKHUE ACIEKThl MPUMEHEHUs] (OTOTPO(HBIX MHKPOOPTaHM3MOB: OYHMCTKA BOJBI, BO3IyXa,
HOJTy4YeHUEe YI0OpEHUI, KOPMOB, ITHUIIY;

- OCHOBHBIC CTPYKTypHBIE THIIBI OWOJOTMYECKH AaKTUBHBIX COCOUHEHHH, MPOXYLUPYEMBIX
¢hoToTpoPHBIMH MUKPOOPTaHU3MAMU;

- 0 JIOKaJIM3aKK ¥ QyHKIUN OMOJIOTHYECKU aKTUBHBIX COSIMHEHUI B OpPraHU3Me-TIPOIYLICHTE;

- OCHOBHBIC METOABI BBIICICHUS, aHAIM3a M OOJACTH TNPUMEHEHHMs KOMMEPYECKH 3HAYMMBIX
OMOJIOrMYECKH aKTHBHBIX COCTHHEHH.

- PacCUUTHIBATh KOHIICHTPALMH KOMIIOHCHTOB TIPH COCTABJICHHH ITUTATEIBHBIX CPEI;
- moxdupare yCJIOBHS KyJIbTHBUPOBaHHs (MCTOYHMKM cBeTa, pH ¥ T.J.) IS pa3iM4HBIX BHIOB
($OTOTPOPHBIX MUKPOOPTaHH3MOB;

- uAeHTUGHUUIUPOBATH OHOJIOTMYECKUS AaKTHUBHBIC COCJMHEHHS Ha OCHOBE CIIEKTPAJbHBIX
XapaKTePUCTHUK; OIIPEACTSATh KAYeCTBCHHBIH M KOJMYECTBEHHBIH COCTAaB HHAMBUAYaJIbHBIX
KOMITOHCHTOB B CMECH Ha OCHOBE aHAIUTHYECKUX JTAHHBIX;

- 3¢EKTUBHO UCTIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIC TEXHOJIIOTHH U PECYPCHI JUIS MOTYICHHS
HEOOXOIMMBIX 3HAHHN 110 UHTEPECYIOICH HAyIHOU Mpobieme.

BJIAJIETD:




- CHenMaNTbHOW HAyYHOH TEPMHHOJOTHEH M KIIOUEBBIMH IMOHATHSMH B OOJACTH MHKPOOHOJIOTHH U
OMOTEXHOIOTUN POTOTPOPHBIX MUKPOOPTAHH3MOB;

- TEOPETUYECKUMHU OCHOBAaMH METOJIOB BBIACICHUS (OTOTPO(GHBIX MHKPOOPTaHU3MOB U3 MPUPOTHBIX
MCTOYHHKOB;

- TEOPETHYECCKHMMHU OCHOBAMHU METOJIOB TIOJICUETA KJIETOK, M3MepeHus pH, onTudeckoll IIOTHOCTU U
T.J.

- IPAaKTHYECKUM HaBBIKOM MTOCTPOSHHSI KPUBBIX pocTa POTOTPOPHBIX MUKPOOPTaHU3MOB;

- IPAaKTUYECKUMHU HAaBBIKAMHU paccyueTa CoJepiKaHusi OMOJIOTMYEeCKU aKTHBHBIX COSIMHEHUH B OoMacce
($OoTOTPOPHBIX MUKPOOPTaHU3MOB, IPOAYKTHBHOCTH, BBIXOJIA C SIIUHHIIBI CPEJIBL.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3nein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 buorexHonornuecku 3HaYMMBbIE 3 5
¢doToTpohHBIE MUKPOOPTaHU3MBI.
) buonornueckn axkTUBHBIE COEIUHEHUS 3 5
(hoTOTPO(HBIX MUKPOOPTaHU3MOB.
3 OCHOBHBIE MPUHLUIBI KyJIbTHBUPOBaHUS 1 5
(hoTOTPO(HEIX MUKPOOPTAaHU3MOB,
4 VYnpasisiemblii OMOCHHTES. 2 5
5 KynsruBnpoBanue ¢dhororpodHbIX 3 5
MHUKPOOPTaHU3MOB B (POTOOHOpEaKTOpax.
Mertonbt BBIJICTICHUS u
6 KOHILIEHTPHUPOBAHHUS Oromacchl 3 5
(hoTOTPO(HBIX MUKPOOPTaHU3MOB.
[lepepabotka Ouomaccel (POTOTPOPHBIX
7 MHUKpPOOPTaHU3MOB c HOTy4eHUEM 3 5
KOMMEPYECKH 3HAYUMBIX OHOJOTHYECKU
AKTUBHBIX COCIMHECHUN.
OtnenbHbIE HpeACTaBUTENN
OMOTEXHOJIOTUIECCKU 3HAYUMBIX
8 ($hoTOTpOHBIX ~ MHKPOOPTaHU3MOB — — 3 5
MPOAYLEHTH KOMMEPYECKH 3HAYMMBIX
OMOJIOrMYEeCKH aKTUBHBIX COCMHEHHM.
DHepreTuyeckue ACIEKTHI
9 HCIIOJI30BaHUSA tdororpodHBIX 3 5
MHUKpPOOPTaHU3MOB.
10 DKOJIOTUYECKHUE AaCMEKThl TNPUMEHEHUS 3 10
(hoTOTPO(HBIX MUKPOOPTaHU3MOB.
Hcnonp3oBanue ¢dororpodHBIX
11 MHUKPOOPIaHU3MOB Ui IIOJIY4Y€HUs 3 5
yao0peHuil, KOpMOB U TTHIITH.
Hroro yacos 30 60
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.




4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. BuoTexHoMOrM4YecKy 3HaYMMbIe (POTOTPO(PHBIE MUKPOOPTaHU3MBI.

doTtopodHbIE MUKPOOPTaHM3MBI: IIMAHOOAKTEpUH W  MHUKpoBojopocid. OOmme MOHATHS.
Ocob6ennoctu Mopgonoruu u ¢puznonoruu. PoTocuHTE3.

2. buonornuecku aKTUBHEIC COCAMHCHUA (I)OTOTpO(l)HBIX MHUKPOOPraHU3MOB.

Knaccuduranums. Crpykrypa. Jlokanmzanuss u ¢yHkumu B Kietke. OcoOeHHOCTH OMOCHHTE3a.
OcHOBHBIE CBOMCTBA M 00JIaCTH IPUMEHEHHSI.

3. OcHOBHBIE IPUHLUIIBI KYJTUBHPOBAHHS (POTOTPO(PHBIX MUKPOOPTaHU3MOB.

Mertonsl BhisieneHue GOTOTPOPHBIX MUKPOOPTAHU3MOB U3 MPUPOAHBIX UCTOUYHHUKOB. Mcron3yembie
XUMHKaTHI, TIOCyzia, obopyaoBanne. Temmneparypa CyCIIeH3WH. YTIEpOAHOEe MuTaHue. MuHepaabHOe
nutanue. pH cpeapl. Mcrounuku ceera. IlpuHnunuanbHas cxema YCTAaHOBKH JJISl BhIpAIIUBaHUS
(hoTOTPO(HEIX MUKPOOPTAaHU3MOB,

4. YnpasisieMblit OMOCHHTES.

[Ipupoansie (mukue) u mpoune mramMbl. CKpUHMHL. BinsHue ycnoBui KyJbTHBHPOBAaHUSL.
KomnionenTs! nurarenbHblx cpen. Temneparypa. OcBelieHue.

5. KynsruBupoBanue GoToTpoHBIX MUKPOOPTaHU3MOB B (poTOOHOpEaKkTOpax.

[TpeumymecTBa GOTOTPOGHBIX MUKPOOPraHU3MOB. MatepHaibl, UCTIOIb3yeMble ISl U3TOTOBICHUS
¢doroOuopeakTopoB. OTKpBITEIE (OTOOMOPEAKTOPHI U UX BUABL. 3aKpbIThie (HOTOOMOPEAKTOPHI U UX
Buzbl. JIOCTOMHCTBA M HENOCTAaTKH pa3IMYHBIX BHIOB (horoOmopeakTopoB. KpymHomacmrabnoe
KyJBTUBUPOBaHUE (YOTOTPOPHBIX MUKPOOPTAaHU3MOB.

6. Metozbl BeIIEIICHUS] H KOHLEHTPUPOBaHUsI GMomMacchl POTOTPOPHBIX MUKPOOPTaHU3MOB.

[lepBuunbie MeTonbl: (oTauus, GIOKYISALKUS, OCAXKACHUE MOJ ACUCTBUEM CUJI TShKECTU. BTopuyuHbIe
METOJbI: IEHTPUYTUPOBaHUE, GUIBTPALIUS, IPIMOE BBICYIIINBAHHE.

7. Tlepepaborka Ouomacchl (OTOTPO(PHBIX MHUKPOOPTaHM3MOB C IONyYECHHEM KOMMEPUYECKU
3HAYMMBIX OMOJIOTUYECKN aKTUBHBIX COCANHCHUH.

OO0mme  cragum  mporecca  mepepaboTku  Omomaccel.  [omoreHuzamus.  DKCTpakiusl.
KonnenrpupoBanne.  OumcTka.  AHaJMTUYECKME  METONbI  KOHTpoOJis.  CHEKTpOMETpHs.
Xpomarorpagwusi.

8. OtzmenbHBIE IPEICTABUTENIN OMOTEXHOJIOTHUECKH 3HAYUMBIX (POTOTPOGHBIX MHUKPOOPTaHU3MOB —
MPOAYLIEHTH KOMMEPUYECKH 3HAYMMBIX OMOIOTHYECKH aKTUBHBIX COCIUHEHHM.

Anamuz mupoBoro peiHka. Arthrospira. Chlorella. Dunaliella. Haematococcus. Nannochloropsis.
Cyxas ©Ouomacca ¢oroTpoHbIXx MHUKpoopranuzMoB. KaporuHouzapl. Xmopoduiuibl. Jlunumsr.
[TonuHeHachIeHHBIE )KUPHBIE KUCIOThI. DUKOOUIUIIPOTENHBI.

9. DHepreTnyecKkue aceKThl HCIOJIB30BaHUS (POTOTPOPHBIX MUKPOOPTaHU3MOB.

[Monyuenne OuoToruMBa M3 OMoMacchl (GOTOTPOMHBIX MHUKPOOPTaHU3MOB: MONyYCHUE OWOTU3EIS,
NOJTy4eHHs OMOCTIMPTOB, TOy4eHne OMOBOAOPO/IA, TIOTydeHHs Onorasa.

10. Dxonornveckue acueKTsl NPUMEHEHUs. GOTOTPOGHBIX MUKPOOPTaHHU3MOB.



OuncTka pa3aMYHBIX CTOYHBIX BOJ OT COEIMHEHHUH a30Ta, ¢ocdopa, Tsokenbix MeramioB. Ouncrka
BO3/yXa.

11. Ucnionb3oBanue GoTOTpOPHBIX MUKPOOPTaHU3MOB ISl ITONTyYEHHSI yAOOPEHHH, KOPMOB U MHUIIIH.

[onyuenne ynoOpeHUid U CeNbCKOTo X03sicTBa. [lodydeHrne KOpMOB ISl CENbCKOXO3SHCTBEHHBIX
XKHUBOTHBIX M PHIOOBOAYECKUX XO35HUCTB. [lonmydyeHne HyTpHULIIEBTUKOB, (PyHKIIMOHAIBHOTO MUTAHUS U
(YHKIIMOHATBLHBIX JOOABOK U3 OMoMacchl POTOTPOPHBIX MUKPOOPTaHU3MOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).
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8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekumoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
npe3eHTanuil. B mpouecce camocTosTenbHOM paboThl 00YYarOMIMXCs BO3MOXKHO UCIIOJIB30BAHUE TAKUX
mporpaMMHBIX cpeAcTB kak Mathcad, Mathlab ns pemenus puznyeckux 3agay 1 MOJEIUPOBAHUS
M3y4aeMBbIX IIPOIIECCOB Ha KOMIIBIOTEPE.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_Iy.Tlﬂ)

JIns  yCHEIIHOTO OCBOGHHS Kypca, IOMHUMO TIOCEIIEHHs JIeKUui, OT CTyAEeHTOB Tpelyercs
camocrosTeNnbHas pabora B 00beMe HE MEHEE YeM T€ Yachl, KOTOPbIE YKa3aHbl Ui KaXKAOTO paszerna
IporpamMmsl. B 0CHOBHOM, 3TO BpeMsl OTBOAUTCS Ha CaMOCTOSITEIbHOE IOBTOPEHUE MaTepuaa JIEKLUH,
YTEHUSl PEKOMEHIOBAHHOM JIMTEPaTypbl U HMOATOTOBKY K MPOMEXYTOUYHBIM TECTUPOBAHHSIM, KOTODPBIE
IIPOBOJSATCS JIsl TEKYLIETOo KOHTPOJISL 332 YyCBOGHMEM MaTepuaia. Beero mpeamnonaraercsi IpoBECTH 3a
CEMECTP OAHY IMPOMEXYTOUHYIO KOHTPOJIbHYIO, & TAKXKe Psil IPOBEPOUHBIX paboT. CTyIeHTHI, YCIEIIHO
npomeqmue  JaHHyl0  (GopMy  IPOMEXKYTOYHOIO  KOHTpPOJS,  JOMYyCKAlTcd K  caade
TuQepeHIMPOBAHHOTO 3a4eTa 110 AUCLHUILTHHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: [TpuponomnogoOHbIe TEXHOIOTHH 1 OMOMUMETHYECKHUI TN3aifH MaTepraioB U CUCTEM
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuatosa
kagenpa HaHO, OMO, NH(HOPMAIIMOHHBIX U KOTHUTHBHBIX TEXHOJOTHIA

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

Pa3zpatGoTunk: 51.9. Cepreesa, KaH[l. XUM. HayK, JIOLIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCTIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3IHUINS

OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJbIM
KOJUIGKTUBOM B  cdepe cBoel  mpodeccruoHaTbHON
JEATEIIbHOCTH

OIIK-5.3 CrpeMurcss K TOIXYYECHUIO HOBBIX 3HAHHM,

poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE uieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HMCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKalUK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC HUZYUYCHHUA JUCHHUIIIIMHBI «buorexHoIOrMM Ha OCHOBE (bOTOTpO(i)HBIX MHUKPOOPTraHU3MOB»

00yJaronuiics JOKeH:

3HATb:

- OCHOBHBIC IIPUHIMUIIBI

- KOHCTPYKIHH (OTOOHOPEAKTOPOB,
KPYIHOMAcCIITaOHOM KyJIbTUBHPOBAHHH;

KyJIbTUBUPOBaHUS

¢doroTpodHBIX MHUKPOOPTaHU3MOB;

UX OOCTOMHCTBA W  HCEAOCTAaTKH, IMPUMCHCHHUE IIPpU

- METOJIbI BBIACTICHUS U KOHIIEHTPUPOBAHUS OMOMacChl (POTOTPODHBIX MUKPOOPTaHU3MOB
- TPaKTUYECKHE ACIEKThl MPUMEHEHUs! (POTOTPOQHBIX MHUKPOOPTraHMU3MOB: OYMCTKA BOIBI, BO3AYXa,

HOJIy4YeHHUEe YI0OpECHUIA, KOPMOB, IHUILY;
- OCHOBHBIC CTPYKTYypHBIC THIIBI
¢hoToTpoPHBIMH MUKPOOPTaHU3MAMU;

OMOJIOTHYECKHA

AKTUBHBIX COGﬂHHeHHﬁ,

MIPOAYLIHPYEMBIX

- O JIOKaJIU3aluu 1 (1)YHKL[I/II/I OMOJIOTMYECKU aKTHBHBIX COCZ[I/IHGHI/Iﬁ B OpraHu3MCe-IpoaAyLCHTC,
- OCHOBHBIC MCTOAbI BBIJICICHUA, aHaIku3a H obmactu MNPUMCHCHHA KOMMCPUYCCKU 3HAYUMbIX

OMOJIOTNYECKH aKTUBHBIX COCANHEHUH.
yMeTh:

- PaCCUHTHIBaTh KOHIIEHTPALIMK KOMIIOHEHTOB IIPH COCTABJICHHUH MTUTATENBHBIX CPEL;
- moaOuparh YCIOBHS KyJIbTUBHUPOBAaHUS (MCTOYHUKM cBeTa, pH M T.J.) UId pa3iau4HbIX BHJIOB

(hoTOTPO(HBIX MUKPOOPTaHU3MOB;
- WACHTUDUIMPOBATH
XapaKTEPUCTHK;

OHOJIOrMYECKUS
ONpENEeNATh KAueCTBCHHBI W  KOJWYCCTBEHHBIM COCTAB WHAWBUIYATbHBIX

AKTUBHBIC COCOAMHCHUSA Ha OCHOBC CICKTPAJbHBIX

KOMITOHCHTOB B CMECH Ha OCHOBE aHAIUTHYECKUX JTAHHBIX;
- 3¢EeKTUBHO UCTIOIB30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIC TEXHOJIIOTHH U PECYPCHI UIS MOTYICHHS
HEOOXOIMMBIX 3HAHHN 110 UHTEPECYIONICH HAyIHOU Mpobieme.

BJIAA€Th:

- CHeNMANTbHOW HAyYHOH TEPMHHOJOTHEH M KIIOUEBBIMH IMOHATHSIMH B OOJIACTH MHKPOOHOJIOTHH U
OMOTEXHOJIOTUH POTOTPOPHBIX MUKPOOPTAHH3MOB;
- TEOPETUYECKUMHU OCHOBAaMH METO/IOB BBIACICHUS (OTOTPO(GHBIX MHKPOOPTaHU3MOB U3 MPUPOTHBIX

HCTOYHUKOB;

- TCOPCTHUUYCCKUMU OCHOBAMU MCTOJOB IOACUCTA KJIICTOK, U3MCPCHUA pH, OIITHYCCKON INIOTHOCTH M

T.I.

- IPAKTHYECKUM HaBBIKOM ITOCTPOEHUSI KPUBBIX pOCTa (POTOTPOPHBIX MUKPOOPIaHU3MOB;
- IPAaKTUYECKUMH HaBBIKAMH PaccyeTa CofiepKaHnsl OMOJIOrnYecKH aKTUBHBIX COeIMHEHHH B OnoMacce
($hoTOTPO(HBIX MUKPOOPTaHU3MOB, IPOIyKTUBHOCTH, BBIXO/Ia C €AMHHILIBI CPE/IBI.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0




B nensix Tekyliero KOHTpOJIs yCIEBAEMOCTH MPELyCMOTPEH KPaTKUH OIpOC IO TeMaM HpPEeAbLAyIIHX
3aHATHH 110 TEME MTPOLION JIEKIIUN WM B KOHILIE 3aHATHS 110 IPOMIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. BuorexHonorn4ecky 3Ha4uMbie HOTOTPOGHBIE MUKPOOPTaHH3MBI.

2. Buonorn4ecky akTUBHBIE COEUHEHHS (OTOTPOPHBIX MUKPOOPTaHU3MOB.

3. OCHOBHBIE IPUHIMIBI KyJIBTHBUPOBaHUS (POTOTPODHBIX MUKPOOPTaHH3MOB.

4. YnpaBisieMblit OMOCHHTES.

5. KynsruBupoBanue GoToTpoHBIX MUKPOOPTaHU3MOB B (poTOOHOpEaKkTOopax.

6. Meronbl BbIZCNEHHS W KOHIGHTPHPOBAHUS OHOMAacchl (OTOTPOGHBIX MHUKPOOPTAaHU3MOB.

7. IlepepaboTka 6momacchl HOTOTPOPHBIX MUKPOOPTaHM3MOB C MOJYYECHHEM KOMMEPUECKH 3HAYMMBIX
OMOJIOrMYEeCKH aKTUBHBIX COCMHEHHM.

8. OtnenbHbIE NMPENCTaBUTETN OMOTEXHOIOTHYECKH 3HAYMMBIX (OTOTPO(HBIX MHKPOOPIaHU3MOB —
MPOAYLIEHTH KOMMEPYECKH 3HAYMMBIX OMOIOTHYECKH aKTUBHBIX COCIUHEHH.

9. DHepreTUyecKue acleKThl UCIIOIb30BaHMs (POTOTPOPHBIX MUKPOOPTaHU3MOB.

10. Dxonornveckue acueKTsl NPUMEHEHUsT GOTOTPOGHBIX MUKPOOPTraHU3MOB.

11. Ucnons3zoBanue GOTOTPOPHBIX MHUKPOOPTaHU3MOB JJIsl TIOJIYUYEHHUs YAOOPEHUH, KOPMOB U IHUIIH.

[Mpumeps! OUIETOB:

BunerNel
1. OcHOBHBIEC IPUHITUIIBI KYJIETUBUPOBAHUS (POTOTPO(HBIX MEKPOOPTaHHU3MOB.

2. IlepepaboTka Guomacchl GOTOTPOPHBIX MUKPOOPTAHU3MOB C MOMYYECHHEM KOMMEPUYECKH 3HAYMMBIX
OMOJIOTMYECKH aKTHBHBIX COCTMHEHH.

Buiet Neo2
1. DKonoruueckue acreKThl MpUMeHEeHUs (HOTOTPO(HBIX MUKPOOPTAaHU3MOB.
2. buorexHonornuecku 3Ha4UMBbIe (POTOTPOPHBIE MUKPOOPTAHU3MEI.

Kputepun onennBanus

Onenka "ommmuno" (10 0GamioB) BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "oramuHo" (9 OamioB) BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka "oTauuHo" (8 0Oa/uioB)  BBICTABNSETCSl  CTYJACHTY, TIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomro" (7 6aoB) BHICTABIISIETCS CTYICHTY, €CIM OH TBEPAO 3HAET MaTepUall, TPAMOTHO U
[0 CYIIECTBY H3JaraeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHUS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 6asioB) BHICTABIISETCS CTYNEHTY, €CIM OH TBEPAO 3HAET MaTepual, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHATh IOJyYCHHBbIC 3HAHMS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Onenka "xopomro" (5 0anyoB) BBICTABISAETCS CTYACHTY, €CM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO M IO CYLIECTBY H3JaraeT ero, ymMeeT NPHUMEHSTh NOIY4YCHHBIC 3HAHMS Ha IMPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.



Omnenka "ynoenerBopurenbHO" (4 Oanna) BhICTABISETCS CTYIACHTY, MOKa3aBiieMy (parMEeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynoenerBopurenbHo" (3 Oamna) BhICTaBISETCS CTYIACHTY, MOKa3aBiieMy (parMEeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWM, JOMycKaloulemy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3lielaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HeymnoBieTBOpUTENbHO" (2 Oana) BBICTABISETCS CTYISHTY, KOTOPBIA HE 3HAeT OOoIbIIel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKK B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka "HeynosnerBoputedabHO" (1 Oamt) BhICTaBISETCA CTYIACHTY, KOTOPBIM HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BbIX TOHSATHH AUCLUIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu npoBexenun muddepeHnnpoBaHHOrO 3aueTa oOydvaromemycs npenocrapisercs 40 MUHYT Ha
noarotoBky. Ompoc oOywaromerocss no Owiery Ha auddepeHIMpPOBaHHOM 3adeTe HE JOJDKCH
HPEBBIIATH JIByX aCTPOHOMUYECKUX YacOB.

Bo Bpemss mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmIuecsi MOTYT TOJb30BaThCs
IpOrpaMMOi TUCHIUIUTNHBI, KOHCTIEKTAMH JISKLIUH, a TaKXkKe JIF000H CIIpaBOYHOM JIUTEpaTypoi.



