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1. Hesmn, 321241 ¥ IUIAHUPYeMble Pe3yJbTAThl 00y4YeHH sl 10 JTUCHUIINHE

He.]'l]:lO OCBOCHUA AUCHUIIINHBI «MatemaTtuueckoe MOACIINPOBAHUC OHMOTEXHOJIOTHYCCKUX

nmponeccoB MU CUCTCM» ABJIACTCA — TIOJYUYCHUC TMPCACTABJICHUA O TCOPCTUYCCKUX OCHOBAX

IJIaHUPOBAHUA nu opraHu3anvun Hay4YHBIX METOJaXx

MaTeMaTHYECKON 00pabOTKH pe3yIbTaTOB IKCIIEPUMEHTOB.

BKCHepI/IMeHTOB nu COBpeMCHHHX

K ocHOBHBIM 3agayaM OCBOCHHS JUCHUIUIMHBI «MaremMaTHuyeckoe MOJICTUPOBAHKUE
OMOTEXHOJIOTHYECKUX MPOIECCOB U CUCTEMY CIIETYET OTHECTHU:

— MOJIyYCHHUE TIPEJICTABIICHUS 00 OCHOBHBIX METOJaX ITOCTPOCHHS SKCIEPHUMEHTAIBHBIX
MOJETICH;

— IpuOOpPETEHUE HABBIKOB ITOCTPOEHHUS HSKCIEPUMEHTANIBHBIX MOJCICH W aHajau3a HX
MIPUMEHUMOCTH;

— IIOJIly4YeHUE TPEJCTABICHUS O COBPEMEHHBIX IPOrpaMMHBIX IIaKeTax o00paboTKu
MaTEeMaTHYECKHUX JTaHHBIX.

OO6yuenne mno gucruiuinHe «MareMaTuueckoe MOICIUPOBAHUE OHMOTEXHOIOTHYECKUX
MIPOIIECCOB U CUCTEM» HAIPaBJICHO Ha (DOPMUPOBAHHE Y OOYHAIOITUXCS CICTYIONTUX KOMIETEHIUH:

Koa u HanmMeHoBanue
KOMIIeTeHIIN I

HH}]HKaTOPLI HOCTHKCHUA KOMIICTCHIIUHA

ITK-1 CriocobeH npoBoIuTh
paboThl 10 06paboTKe U
aHaJIM3y HAyYHO-TEXHUYECKOU
UHpOpMaLIUU U Pe3yIbTaTOB
WCCIIEIOBAaHUI

NIIK-1. 3HaeT MeTo/1bl IJIAHUPOBAHUS U OPTaHU3ALUN
UCCIIeIOBaHUN U pa3pabOTOK, METO/IbI aHATIN3A U
0000111eHUSI 0OTEUECTBEHHOT'O U MEKyHApPOIHOTO OTIbITa B
cBOEH 00JIaCTH HCCIIeOBAaHU.

UIIK-2. YMmeeT npuMeHSITh HOPMaTUBHYIO JOKYMEHTAIIHUIO B
COOTBETCTBYIOIIEH 00JaCTH 3HAHUH, OPOPMIISTH
pE3YIbTATHI

HAy4YHO-HCCIIEI0BATENbCKUX U OMBITHO-KOHCTPYKTOPCKUX
paboT, MPUMEHAITh METO/IbI aHAJIN3A HAYUYHO-TEXHUYECKOI
uHpopManun

NIIK-3. CnocoOeH aHaIM3UpOBaTh HAYyYHO-TEXHUUYECKON
nH(OpMaIru, MPOBOIUTH IKCIIEPUMEHTHI, 00pabaThIBaTh U
000011aTh MOTyUYEHHBIE TJaHHBIC

VYK-1. Cnocoben
OCYILECTBIIATD ITOUCK,
KPUTHUYECKHM aHAJIN3 U CUHTE3
uHpOpMaLUH, TPUMEHSTh
CUCTEMHBIN MOJIXOM JIIst
pEILIEHNUs] TOCTABJIEHHBIX
3aja4

NYK-1.1. AnamusupyeT 3amady, BBIIEIAS €€ 0a30BbIe
COCTaBJISAIOIIINE

NVYK-1.2. OcyiiecTBisieT MOUCK, KPUTUYECKH OLICHUBAET,
00001112eT, CUCTEMATH3UPYET U PaHKUPYET HHPOPMAIIHIO,
TpeOyeMyto JIJIsl PEIICHUsI TOCTABJICHHOMN 3a/1auu

NVYK-1.3. PaccmaTpuBaet u npejiaracT paliOHAIbHbIE
BAapUAHTHI PEIICHUS MOCTABICHHOW 33741, UCTIONb3YS
CHUCTEMHBIN MOJIX0/1, KPUTUYECKH OLIEHUBAET UX
JIOCTOMHCTBA M HEIOCTATKU

2. MecTo IMCHUILIHHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMBbl

Jucnunnmua «MaremaTH4eckoe MOJEIHpOBaHUE OHOTEXHOJIOTMYECKUX TMPOIECCOB U
CUCTEM» OTHOCHUTCS JUCIUIUIMHAM [0 BbIOOPY OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMBI

OakamaBpuara.



«MatemaTtuueckoe MOACIIUPOBAHUEC OMOTEXHOJIOTHYECKUX

IIpoueccoB n

CHUCTCM»

B3aUMOCBsI3aHa JIOTHUYECKU M COJEPKATEIbHO-METOJAMYECKH CO CIEAYIOIUMH JUCHUIUIMHAMUA WU
npaktukamu OOIT:

«BrIcmas MaTeMaTHKaY;

«Du3uKa;

«O01mas 6uoIOrus 1 MUKPOOHOJIOTHS;
«buoxumus.

OCHOBHBIE TOJIOKEHUS JUCHUIUIMHBI JOJDKHBI OBITh MCHOJIB30BAHBI B JAIbHEHIIEM IMpH
U3yYEHHUH CIEIYIOIUX AUCHUILINH (IIPAKTUK):
b2.2.2 «Ilpou3BoacTBeHHAs PaKTUKA (IIPEATUILIIOMHAs)»;

b.3.1 «Beimycknas kBanudukanuonHas padoTay.

3. CTpyKTypa U coJep:KaHue T CHUIIMHBI

OO0m1ast Tpy1I0€EMKOCTh JUCHHUIITUHBI COCTABISET 2 3a4eTHBIC eMUHUILIBI (72 yaca).

3.1

Buabl yueOHoil padoThI M TPYI0EMKOCTH

(o ¢popmam 0OyueHus)

3.1.1. Ounas ¢popma 0OyueHus

Ne Buj yuyeOHoit padoThI Koamuectso Cemectpet
n/n 4acoB 6
1 | AyauTopHble 3aHATHSA 36 36
B Tom uncae:
1.1 | Jlexmum 18 18
1.2 | CemuHapckue/mpakTUYECKUe 3aHATUS
1.3 | JlaGopaTtopHbIe 3aHATHSA 18 18
2 | CamocrosiTesibHas padoTa 36 36
B Tom uncae:
2.1 | IlpopaboTKa JIEKIIMOHHOTO MaTepHraa 18 18
2.2 | IloaroToBka K 1a00paTOPHBIM 3aHATHIM 18 18
3 | IpomexxyToYHAas aTTeCTALMA
3auer 3auer 3auer
Hroro 72 72




3.2 TemaTu4ecKui MJIAH U3YYEHUS TUCHUILTHHBI

(mo hopmam 00yueHHs)

3.2.1. Ounas popma oOydeHHS

n/n

Pazaennl/TeMbl
JUCIUILIHHBI

TpynoeMKoCTh, 4ac

Bcero

AynutopHasi padota

Jlexknn

Cemunapckue/
MPaKTHYCCKHE
3aHATHS
JlabopatopHble
3aHATHS
[IpakTrueckas

[MOITOTOBKA

CamMocrosiTeIbHAS
paGora

1.1

MoaenupoBanue
OMOTEXHOJIOTMYECKUX MPOIIECCOB

\S)

B

1.2

Mogenu KHHCTHKH pocTta
MHUKPOOPraHu3MoOB

16

B

1.3

OCHOBEI MaTeMaTUYECKOIr o
MOJICTTUPOBAHUS

16

1.4

[TpoBepka CTaTUCTHYECKOU
runore3bl. Mojaenu KUHETHKH pocTa
MHUKPOOPIaHU3MOB B peakTopax
MIEPUOJNYECKOTO AEHCTBUS

16

1.5

MopenupoBanue KHHETUKU
pocTa MUKPOOPTaHU3MOB B PEAKTOpPax
HEIMPEPBIBHOTO EUCTBUS

16

1.6

Koppensauuonnsrit aHanms.
MacutabupoBaHue
OMOTEXHOJIOTMYECKHX IPOLIECCOB.

1.7

Bimstnue kuciopoga Mo Ipyrux
MapaMeTpoB  Ha  MacIITaOUpOBaHHE
OMOTEXHOJIOTHUECKUX MPOIIECCOB

1.8

Crepexuomerpus B
OMOTEXHOJIOTHUECKUX nporeccax.
JlucniepCUOHHBIN aHaAJIN3.

1.9

[InanupoBanue IIOJIHOTO
(baxTopHOTrO JKCIIEPUMEHTA.
OnTumuzanus 1mpormecca Mo METOAY
bokca-Yuicona

Hroro

72

18

18

36

3.3 Copepxanue TMCHUILIMHBI

Tewma 1. MoaenupoBanrue OMOTEXHOJIOTHYECKUX MTPOIIECCOB

TpebGoBanusi, MpeabABIIEMbIE K MATEMAaTHIECKUM MOJCIISIM. ITaIlbl TIOCTPOCHUST MOJICIICH.
Tunbl Mozeneit B OMOTEXHOJIOTHH. DTalbl MOCTPOSHUSI MOJIEeH OMOTEXHOIOTUUECKHUX MPOIIECCOB
IS OMOTEXHOJIOTMYECKOI0 CUHTE3A.
Tema 2. Mojenu KUHETUKH poCcTa MUKPOOPTaHU3MOB




Poct 1 pazBuTHe MUKOPraHU3MOB. 3aBUCMOCTb CKOPOCTH POCTa OT cyOcTpaTa. 3aBUCUMOCTb
CKOPOCTH POCTa MHUKPOOpPTaHU3Ma OT KOHLEHTPAIMH MPOAYKTa, MeTrabonu3ma. MHOTropakToHbIE
Mozenu. BinusHue npoueccoB AUCCHUMUISALUUU. MoAenu KHHETUKM Jerpajalyy. 3aBUCUMOCTb
CKOPOCTH POCTa MUKPOOPIaHHU3MOB OT TEMIIEpaTyphbl, BeauuuHbl pH, mpoaykToB mertabosu3ma.
MaremaTuueckue MoJeNH, 3aBHCALME OT cyOcTpara, KHHETHMKAa IPOAYKTOB OHOCHHTE3a
MeTaboau3ma. brIo4yHbIi MoAX0 K MOAETHUPOBAHHUIO.

Tema 3. OcHOBBI MATEMATUYECKOTO MOAEITUPOBAHUS

Bapuannonnsii psag. Iloctpoenue rucrorpammsbl. [loHsATHE O CTaTUCTHUYECKOW OLICHKE.
TpeboBaHMs K CTATUCTUYECKUM OLICHKaM. JloBepUTeIbHBII HHTEPBAL.

Tema 4. IIpoBepka CTaTUCTUYECKOM TUNOTE3bl. MOAEIN KUHETUKU POCTa MUKPOOPTaHU3MOB
B PEAaKTOpPaX MEPUOIUYECKOTO JICUCTBUS

[TonsiTe O cTaTMCTHYECKOM runore3e. Jlormka IPOBEPKHM CTATUCTUYECKUX THIIOTES.
Craructuueckuil kpurepuil. IlpoBepka CTaTUCTUYECKONW TMIOTE3bl O PABEHCTBE JMUCIIEPCHM.
ITpoBepka THIOTE3bI O PaBEHCTBE MAaTEMAaTHUUECKUX OXKUAAHUN JBYX HOPMAJIBHO PacIpellElICHHbIX
Clly4aiHbIX BeJWYMH (ciayuyall Manblx BbIOOpok). IIpoBepka rumore3sl O HOPMaJIbHOCTH
pacripelielieHusl Ciay4yaiHOM BenuuuHBL. MojenupoBaHue KHHETUKHM pocTa B OHOpeakTopax
MEPUOIUYECKOr0 JEHCTBUSI. 3aMeUIEHHEe CKOPOCTH pocTa - moaenu depxronbera. OnTuMuzaius
IIPOJOJDKUTEILHOCTH IEPUOANYECKOTO KYJIbTUBUPOBAHHS.

Tema 5. MonenupoBaHnue KHHETHKH POCTa MUKPOOPTaHU3MOB B PEAKTOpax HEIPEPBIBHOTO
JIEUCTBUS

VYcnoBus HENpEphIBHOTO KYJbTUBUPOBAHUS MHUKPOOPTaHHW3MOB. Teopusi XE€MOCTaTHOI'O
KyJIbTUBUpOBaHUs. CrIocOObI OIpeesieH!s] TapaMeTpOB POCTa KYJIbTYPbl U3 HKCIEPUMEHTAIbHBIX
JTAaHHBIX XEMOCTATHOT'O KyJIbTHUBHUpOBaHUs. HrMOupoBaHue npoayKkTaMu MeTadoin3Ma B yCIOBUSIX
XEMOCTaTHOIO KyJbTUBHpOBaHUs. HenpepplBHOE KyJIbTHBHUPOBAHUE C PELUPKYIAIMENH OMOMAacChl.
ABTOCENIEKIIMS B MPOLIECCE XEMOCTATHOTO KyJIbTUBUpOBaHUs. CpaBHEHNE NTPOU3BOIUTEIBHOCTH 10
6romacce NepruoJMUECcKOro U HeMpPEePhIBHOTO MPOLIECCOB.

Tema 6. Koppensuronnsiit anaim3. MacmtabupoBaHre OMOTEXHOJIOTHYECKUX MTPOIIECCOB.

KoppensiionHnass ~ 3aBUCHUMOCTh, KO3 (uIMEeHThl  Koppensuuu. MamrabupoBaHue
O6uoTexHojoruueckux mpoueccoB. IlocraHoBka 3amaum  MmacmTaOupoBanus. Ilogxon
MacIITa0OMPOBAaHUIO HAa OCHOBE ydeTa KOHIIEHTpAIMM PacTBOPEHHOTO KHCIOpOJa:a’palus MpH
KyJIbTUBUPOBAaHUM MUKPOOPraHU3MOB. BiMsiHME KOHIIEHTpalluu PaCTBOPEHHOI'O B CpElEe KUCIOPOa
Ha POCT MUKPOOpPraHu3MoB. AOcopO1us KUCIOpoaa B OMopeakTopax NepruoANIEcKOro IeHCTBUS IPU
KyJIbTUBUPOBAaHUM MUKPOOPIaHU3MOB.

Tema 7. BunusHue Kuciopojga W JApPYyrux IapamMeTpoB Ha MaclITaOMpOBaHUE
OMOTEXHOJIOTMYECKHX MPOIIECCOB

AGcopbuust Kuciopoia B OMOpEaKTOpe HENPEPHIBHOTO JEHCTBUS MPHU KyJIbTUBHPOBAHUH
MHUKpOOpranuzMoB. Mertosl omnpenenenus napamerpa KLA B anmaparax pa3nu4yHoro macmrada
Jpyrue kputepun MacmTabHOTo repexojaa. PerpeccoHHbIN aHaIu3.

Tema 8. CtepexuomeTpusi B OMOTEXHOJOTHUECKUX Mpolieccax. JucnepCcuoHHbIN aHaIM3.

DKOHOMUYECKHE U MeTaboIUTH4YecKhe KOI((UIMEHTH BBIX0O/A MPOAYKTA MO MPOAYKTY U
cyOcTpary. 3akoH coxpaHeHHs] MaTepud. [IpaBuino MaTeMaTHUeCKOro OnucaHus BbIBOAa (HOpMyIIbl
O6uomacchl MUKpPOOpPraHm3MoB. Pacuer BbIxoja Ouomaccel Ha yriepogHoM cyocrtpare. Pacuer
BBIJICJISIEMOTO TETIa B OMOXMMHYECKOM mporiecce. J(ucimepcuoHHbIil aHau3.

Tema 9. [1manupoBaHue MOJIHOTO PAKTOPHOTO FIKCIEPUMEHTA

[TpuHIMOBI  TUIAHUPOBAHUS  OJHO(AKTOPHBIX M  MHOTO(AKTOPHBIX 3KCIIEPHUMEHTOB.
KoHuennuu Teopuu MaTeMaTHYeCKOro OSKCIEPUMEHTAa: pPaHAOMHOCTb, IOCIEI0BATEIBHOCTD
HKCIEPUMEHTA, MATEMaTHYECKOE MOJICIIMPOBAaHUE,0NTUMAIBHOE HCIIONIb30BaHue (pakTopoB. Teopust
IUIAHUPOBAaHMS Ul IIOMCKAa ONTHUMAJIbHBIX YCIOBMM JJI KYyJBTUBUPOBAHMSI IPOIYLIEHTOB.
[Toctpoenne MaTpullbl IUIAHUPOBaHMUA TOJHOTO  (AKTOPHOIO  SKCIepUMeHTa. VHTepBan
BapbupoBaHus. Ompenenenne Kod(pPUIMEHTOB ypaBHEHHMsS perpeccud. [IOMCK ONTUMalbHBIX
YCIIOBUH JJIS CJIOKHBIX ITPOLIECCOB METOAOM «KPYTOT'O BOCXOXKACHUS-CITYCKa».



34 TemaTuka cCeMMHAPCKUX/TMIPAKTHYECKHUX U JJA0OPATOPHBIX 3aHATHH

3.4.1. CemuHapcKue/MpakKTUYECKUE 3aHATHUS
Cemunapckue/npaxmuyeckue 3aHAMUsL He NPedyCMOMPEHbL.

3.4.2. JlabopaTopHbIE 3aHATUS

«OnTuMHU3aIms MpoIeCcCOB pocTa MPoAylieHTa. MaTemaTudyeckas MOAENb POCTa

[InanupoBaHue SKCIEPUMEHTA IO TUIaHy MOJIHO(AKTOPHOMY 3KcrmepuMeHTy. [IpoBenenue
skcriepumenTa. [loctpoenne mareMatudeckoii Mojenu. OnpeaeneHrue CpeHIX 3HaUeHU OMOMacChl
npoayuenTa; [IpoBeneHne AUCIIEPCHOHHOTO aHAU3a U OMpe/esieHne BOCIPON3BOAUMOCTD OIIbITA.
CocraBnenue ypaBHeHUs perpeccud. [IpoBeseHre olieHKH 3HaUMMOCTH KO PUIIUEHTOB PETPECCUH.
OneHka aJieKBaTHOCTU NOJdyuyeHHOW Mozenu. CocTaBieHHE IJ1aHa SKCIIEPUMEHTA MTOMCKA YCIOBHM
ONTUMM3ALMK TIporecca mo Mmerony bokca-Yuncona. IloBenenuwe skcnepumenta. [IpoBenenue
MOBTOPHOT'O JUCIIEPCUOHHOI'O aHalln3a, COCTABJICHUE CKOPPEKTUPOBAHHOTO YPAaBHEHUS PETPECCUH.

3.5 Temarnka KypcoOBBIX IPOEKTOB (KypPCOBBIX padoT)

Kypcosvie npoexmul u Kypcosvie pabomel He npedycmMompeHul.

4. YdeGHo-MeTOINYeCKOe H HH(POPMALMOHHOE 00ecrieyeHne
41  HopmatusHblie 10KyMeHTbI 1 'OCTHI

1. TOCT P 59793-2021 NupopmarrionHbie TexHOI0ruH. KoMIuieke ctanaapToB Ha
AaBTOMATHU3UPOBAHHBIE CUCTEMBI. ABTOMaTU3HpPOBaHHbIE CUCTEMbI. CTaluy CO3/1aHUS

2.TOCT 21.408-2013 Cucrema npoeKTHOM JOKYMEHTAIUH JUIsl CTpouTenscTBa. [IpaBuiia
BBITNIOJTHEHUS paboyeil TOKyMEeHTallui aBTOMATHU3allMi TEXHOJIOTMYECKHUX MPOIIECCOB

3.TOCT 21.208—2013 Cuctema npoeKTHOW JOKYMEHTAIMU JJIsI CTPOUTENbCTBA.
ABTOMaTH3a1Us TEXHOJOTHYECKHX MpolieccoB. O003HaueHNUs YCIOBHbIE TPUOOPOB U CPE/ICTB
aBTOMAaTHU3aIMH B CXEMaxX

4.2  OcHoBHaf JUTEpaTypa

1. buorexuonorwus /Ilox pen. B.A. KonomzsiHoit, M.A. CamotpyeBoii M3n-8o TODTAP. 2020.
—384c.

2. buprokos B.B. OcHOBBI IpoMbITIIIEHHOH OnoTexHonoruu/ B.B.

buproxos. M.: KonocC. 2004. — 296 c.

3. Bapdonomeer C./I. buorexnonorus. KuneTndeckne 0CHOBBI

MukpoOuonornyeckux npoueccos/ C.J1. Bapdonomees, C.B. Kamtoxusiit. M.:

Brercm. mk., 1990. — 296 c.

4. I'mux b. Monexynspaas 6uorexnonorus. [IpuHIumne: 1 npumeHenue/

b. I'muk, /. [Tacrepnak. — M.: Mup, 2002. — 465 c.

5. T'opnenko, B.A. Hayunsie ocHOBBI OuoTexHonoruu. Y. 1.

Hanorexnonmoruun B 6uonoruu / B.A. T'opnenko, H.M. Kyry3osa, C.K. [larynuna. M.:
ITpomereit, 2013. — 262 c.



6. Mukpobuosorus: Teopus U npakTuka. B 2 4. Yacte 2 : yueOHUK a9 OakajgaBpuaTta H
maructpatypsl / A. M. Herpycos, 1. b. KotoBa. — M .: U3narensctBo FOpaiit, 2018. — 332 ¢c. —
Cepus : bakanaBp u maructp. AkaeMU4ecKuil Kypc.

7. Obmas 6uorexHosorus : yueOuuk / B.B. Pesun, H.A. Atwiksan, E.B. Jlusacekuna, J[.A.
Kamumanues, B.B. lllyrosa, H. XKenes, P.P. burios, T.B. OBunHHUKOBa; o o011, pex. akaa. A.M.
MupomHukoBa. - 3-e u3., 1o1m. u nepepad. - Capanck : M3a-Bo Mopmos. yH-Ta, 2019. - 416 c.

8. IlImux P. Harnsimaast GuotexHonorust U reHetnueckas wrkenepws / P. [lmup ; iep. ¢ Hem.
— 3-e m31. — M. : JlabopaTopus 3Hanu, 2019. —324 c.

9. baBpun U.M. OcHoBsI Teopuu BepoaTHOCTEH. M.:Bbiciias mkona, 2005.-160c.

10. I'menenko b.B. Kypc Teopun BepositHocTei: YueOnuk. - U3a. 8-e, ucnp. u gon. — M.:
Enuropuan YPCC, 2005. — 448 c. (Knaccuueckuii yHUBepCUTETCKH yUeOHUK. ).

11. I'poccman C., Tepuep [Jx. Matemaruka jy1st 6uonoros. M.: Beicun.ik.-1983.

12. I'mypman B. E. Teopus BeposiTHOCTEM U MaTeMaTuyeckasi CTaTUCTHKA - M., BeiciL. k.,
2003.- 479 c.

13. I'mypman B. E. PykoBoicTBO K pelieHHI0 3ajad MO TEOPUU BEPOATHOCTEH U
MaTEeMaTH4YEeCKOH cTaTUCTHKE. - M., Beicur.mk., 2004.- 404 c.

14. Bnagumupckuit M. Matemartuueckue metosl B Ouonoruu. Poctos-na-Jlony: PI'Y. —
1983.

15. Epumor B.M., B.FO.KoBaneBa Muoromepusiii aHanu3 Ouosnornyeckux aanHbix. 2008.
CIIO. (m311.2, ucipaBiIeHHOE U JOTIOJIHEHHOE). 86 C.

16. 3onorapesckas J{.M.Teopus BeposiTHOCTEH. 3a1aun ¢ pelICHUSIMH. 2-€ U3/, epepad. u
nomn. - M.: Enutopuan YPCC, 2003. — 168 c.

17. ®omun C.B., bepkun6iut M.B. Maremarnueckue npobiemsl B 6uonorun.M.:Hayka.-
1973.

18. Jlakun I'.®. buomerpust. M.:Bpicur.ik.- 1990.

4.3 JlomosiHUTeILHAS JUTEpaTypa

1. Bonosa T.I'. buotexnonorus / T. I'. Bonoa. — HoBocubupck: M3a-so Cubupckoro
otnenenus Poccuiickoit Akagemun Hayk, 1999. — 252 c.

2. Cnronsies, B.I1., ITmomko, E.A. OcHoBbI OnoTexHOMOTHHA. HaydHbIE OCHOBBI
O6uoTexHoJoruu: yueoHoe nocodue [Dnexrponusiii pecypc]/B.I1.Catonsies.- Cankr-IlerepOyprekuii
rOCYJJapCTBEHHBIN JIECOTEXHUYECKUI yHUBEpCUTET, 2012.- 112c¢.
URL:https://e.lanbook.com/book/4531

3. Tuxonos, I'.I1. OcuoBsl 6uorexnonoruu / I'.Il. Tuxonos, U.A. Munaesa. — M.: Anbraup
: MITABT, 2009. — 133 c. : URL.: http://biblioclub.ru/index.php?page=book&id=430056

4. Ilpimbanenxo, H.B. buorexunonorus / H.B. Ilpimbanenko. Cankr-IlerepOypr : PI'TIY um.
A. W.Tepuena, 2011. —Y. 1. — 128 c¢. URL: http://biblioclub.ru/index.php?page=book&id=428265

44  DjekTpoHHbIE 00pa3oBaTeibHbIE PeCypchl

[TepeueHs pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHeT»

1. www.elibrary.ru — Hay4Has 3JIeKTpOHHAsI OMOIMOTEeKa

2. http://patft.uspto.gov/ - United States Patent and Trademark Office becrutarnas
naTeHTHast 0aza.


http://biblioclub.ru/index.php?page=book&id=430056
http://biblioclub.ru/index.php?page=book&id=428265
http://www.elibrary.ru/
http://patft.uspto.gov/
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3. www.molbiol.ru - YueOHMKH, HAyuyHbIe MOHOTpa(UHU, 0030pHI, Ta00OpaTOpPHBIC
MPAKTUKYMbI IO OMOTEXHOJIOTHH U MOJIEKYJISIPHON OUOJIOTHH.

4. http://www.nature.web.ru.

5. Mexnaynapoanas 6a3za ganubeix Scopus http://www.scopus.com/home.url.

6. Hayunslie sxypHabl 1 0030psI uznarensctBa Elsevier http:/www.sciencedirect.com/.

4.5 JIuueH3uMOHHOE " CBOOOIHO pacnpocTpaHsieMoe NnporpaMMHoe
odecreueHue

1. ITporpammsl makera Microsoft Office (Word, Excel, PowerPoint).

4.6 CoBpemeHHble npodeccHoHATbHbIC 0a3bl JaHHBIX U HHGOPMALIMOHHBIE
CIIPaBOYHbIE CHCTEMbI

Her.

5. MaTepHaJII)HO-TeXHI/I‘IECKoe odecreueHue

s peanuzanuu paboyeil mporpaMMbl HCIIOIb3YIOTCS:

Jlexumonnast ayautopus kadenpsl «Xumbuorex» AB5511 (115280, r. Mocksa, yi.
ABTO3aBojackas, a. 16 crtp. 1 (xopmyc 5)), o0opymoBaHHas: CTOJIbI y4e€OHBIE CO CKaMbSIMH,
ayJUTOpHasl J10CKa, MYJbTHUMEIUHHBIN KOMIUIEKC (MyJIbTHUMEIUiiHas H0cKa, HOyTOyk). PaGouee
MECTO IIPENoAaBaTeNs: CTOJ, CTYII.

AynuTopHst UIsl CEMUHApCKUX M MpakTHUecKuX 3aHATuil kKadenpsl «Xumbuorex» AB5404a
(115280, r. MockBa, yi. ABTo3aBojickas, A. 16 ctp. 1), obopymoBaHHas: CTOJNBI y4eOHBIE CO
CKaMbsIMU, ayJUTOpPHAsl JOCKA, MYJIbTUMEIUNHBIN KOMIUIEKC (IEPEHOCHOW MPOEKTOp, HOYTOYK).
Pabouee mecto npemnoaasarens: cToml, CTYJ.

Jlabopatopust xadenpsr «Xumbuorex» A54056 (115280, r. Mocksa, yi. ABT03aBojCKasl, .
16 ctp. 1 (xopmyc 5)), oGopynoBanHas: JlabopaTOpHble CTONBI, BBITSXKHOM IIKag), BECH
npeunsnonnsie KERN, Bechl ananutnyeckue Vibra, MarHUTHBIE MEMIAIKH, criekTpodoromerp [1BI-
5300, pH-meTp DKOHUKC, XMMHUYECKast MOIKa, XUMUYECKUE PEAKTHUBbI, XUMUYECKas I10CY1a.

Peanu3anus 06pazoBaTebHON TPOrpaMMbl 00ECTIEUNBACTCS JOCTYIIOM KaKJOTO CTYACHTa K
nH(pOpPMaAIMOHHBIM pecypcaMm — OndmoTedHoMy (DOHIY U ceTeBbIM pecypcam MHTepHeT.

6. MeTtoauyeckue peKOMeHIAHN

6.1 MeToauveckue peKOMEHIAUNH VISl IPEeNoJaBaTeis 10 OPraHu3anuu
o0yueHust

OCHOBHBIM TpeOOBaHHEM K ITPETIOIaBAHHIO JUCIUTUTHHBI SIBIISIETCS] TBOPYECKHIA, IPOOIEMHO-
JIMAJIOTOBBIN WHTEPAKTUBHBIHN ITOIXO0]I, TIO3BOJISIFOIINI MOBBICUTh HHTEPEC CTYACHTOB K COJCPKAHUIO
y4eOHOTro MaTepuania.

OcHoBHas opMa M3y4YeHHUS M 3aKpPETUICHHS 3HAHWHA 110 3TOW JAUCIUIUINHE — MPAKTHYECKAsl.
Hpenoz[aBaTenb AOJDKCH MOCIICAOBATCIIBHO IMMPOBECTU pAA NPAKTUICCKUX SaHHTHﬁ, B XOAC KOTOPBIX
CJIEZyeT COCPEIOTOYNTh BHHMAHHE Ha KIIOYEBBIX MOMEHTAaX KOHKPETHOTO TEOPETUYECKOTO


http://www.molbiol.ru/
http://www.nature.web.ru/
http://www.scopus.com/home.url
http://www.sciencedirect.com/
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MaTepHaia, a TaKKe€ OpraHHW30BaTh IPOBEIEHHE CEMUHAPCKUX 3aHATHH TakUM 00pa3oM, 4YTOObI
AKTUBMU3UPOBATh MBIIUIEHUE CTYAEHTOB, CTUMYJHMPOBAThb CAMOCTOSTEIbHOE MW3BJICUECHUE HMU
HEoOX0oauMOH HMH(OpPMAMM W3 Pa3IUYHBIX MCTOYHHKOB, CpPaBHHUTEIbHBIN aHAJIN3 METO/I0B
pELICHMIA, CONOCTABJICHUE IMOJYYEHHBIX pE3yJbTaToB, (OPMYJIHUPOBKY M  apryMEHTALUIO
COOCTBEHHBIX B3IVIAZI0B HA MHOTHE CIIOPHBIE IPOOJIEMBI.

OcHOBY yueOHBIX 3aHATHH 110 AUCLUIIIMHE COCTABIISAIOT ITPaKTUYECKHE 3aHATUs. B mpouecce
Oo0y4YeHHsI CTYACHTOB HCHOJB3YIOTCA pa3IHuHble BHJIbl Y4YeOHBIX 3aHATUH (AyJUTOPHBIX H
BHEAYJUTOPHBIX): CEMUHAPCKUE 3aHITUSA, KOHCYJIbTalMU U T.1. Ha mepBoM 3aHATUM 1O JaHHOMN
y4eOHOI AMCUUIUIMHE HEOOXOAUMO O3HAKOMHUTH CTY/ACHTOB C MOPSAKOM €€ M3Y4YEHHs, PaCKpPHITh
MECTO M POJIb JUCLUIUIMHBI B CUCTEME HAYK, €€ IPAKTUYECKOE 3HAUYEHUE, JOBECTU 1O CTYACHTOB
TpeGoBaHus Kadeapsl, OTBETUTH Ha BOIPOCHI.

[Tpy moaroToBKe K MPaKTHUECKUM 3aHATHUSM 10 Kypcy «MH(popMalMoHHbIE TEXHOIOTUU B
OMOTEXHOJIOIMH U OMOUHKEHEPUN» HEOOXO0IMMO MPOIyMaTh IJIaH UX IPOBEJCHUSI, 03HAKOMUTHCS C
HOBMHKAaMHU y4eOHOM M METOAMYECKOW JUTepaTypshl, MyOIHMKaLUsAMU MEPUOJUUECKON MedaTd Mo
T€ME MPAKTUYECKOTO 3aHATHUS, ONPENEIUTh CPEICTBA MaTepUaTbHO-TEXHUUYECKOTO OOecreueHus
3aHATHA U NOPAIOK UX MCIIOJIb30BAHMSL.

B xoz1e mpakTuueckoro 3aHATHS MpernojaBaTellb 10JKEH Ha3BaTh TEMY, yueOHbIE BOIIPOCHI,
03HAaKOMUTb CTYAECHTOB C IIEPEUHEM OCHOBHOW U JJONIOJIHUTEIBHOM JIUTEPATYPBI 10 TEME 3aHATHS.

Bo Bpemst mepBoro 3aHsTHs 00OCHOBaTb MECTO W PpOJIb M3y4aeMOHl TeMbl B Yy4eOHOM
JUCLHUIUIMHE, PACKPBITh €€ IPAaKTUYEeCKOe 3HAa4YeHHE, B MOCIEAYIOUUX 3aHATHIX HEO0OXOAMMO
yBSI3aTh €€ TEMY C IPEABIAYIIMMHU, HE HapyIIas JIOTUKHA M3JI0KEHHs y4eOHOro Marepuana. 3aHsaTue
clleflyeT HauMHaTh, TOJbKO YETKO 0003HAYMB €€ XapaKTep, TEMY U KPYT Te€X BOIPOCOB, KOTOPbIE B €&
xoJie OyAyT pacCMOTPEHBI.

B 3akmounTenbHOM yacTy 3aHATUS HEOOX0IUMO chOPMYIMPOBATH OOIINE BBHIBOBI IO TEME,
PAaCKpBIBAIOLIME COJIEPIKAHUE BCEX IIOCTABICHHBIX BOMPOCOB. OOBSIBUTH IUIAaH OYEPEIHOTO
CEMHUHAPCKOI0 3aHATHUSA, 1aTh KPAaTKUE PEKOMEHAINH 110 MOATO0TOBKE CTYAEHTOB K CEMUHApYy.

[Tpu 5TOM BO BCEX 4acTAX 3aHATHS HEOOXOJUMO BECTH JMAJOr CO CTyACHTaMU M JaBaTh
CTYZ€HTaM BO3MOXKHOCTb JUCKYTHPOBATh MEXy COOOM.

[lenp mnpakTUYECKUX 3aHATUH OOECHEYNUTh KOHTPOJIb YCBOEHHUS YydeOHOro Marepuasa
CTYACHTaMH, PACIIMpeHHe W YIIyOJieHHe 3HaHUM, MOJY4YeHHBIX MMU B XOJI€ CaMOCTOSATENbHOM
pab6oTsl. [ToBbimenune 3 PEeKTUBHOCTH MPAKTHUYECKUX 3aHATUN JOCTUTAETCS OCPEACTBOM CO3/1aHUS
TBOPYECKON 0OCTAaHOBKH, pacrojiararoiei CTyJAEHTOB K BBICKA3bIBAHUIO COOCTBEHHBIX B3IVIJIOB U
CYKIEHHI M0 00CyK/1aeMbIM BOIIPOCaM, KEJIAHUIO Y CTYJEHTOB [10padoTaTh y JOCKU MPH PELICHUH
3a71ad4.

[Tocne xaxaoro MpakTHYECKOrO 3aHATHS CIENIaTh COOTBETCTBYIOIYIO 3allUCh B JKypHallaxX
yueTa IOCEUIaeMOCTH 3aHSATHH CTYJEHTaMH, BBUICHUTh Y CTApOCT YYEOHBIX TpyNI MPUYHHBI
OTCYTCTBHS CTYACHTOB Ha 3aHATHSAX. [IpoBOAMTH IpynmoBble M MHAUBUAYalIbHbIE KOHCYJIbTAIH
CTYJEHTOB IIO BOIPOCaM, BO3HMKAIOIIMM Yy CTYACHTOB B XOJE€ HX IOATOTOBKM K TEKYyIIEH H
MPOMEXKYTOUHOIM aTTecTallud MO Y4eOHON IUCIUIUIMHE, PEKOMEHJI0BaTh B IOMOIIb yueOHBIE U
JIpyrue MaTepuasl, a TAKXKE CIIPABOYHYIO JIMTEPATYPY.

B mnpaktuueckux HEOOXOAMMO BECTH JAHAIOr CO CTYACHTAaMH M JaBaTh CTYICHTaM
BO3MOXHOCTh TUCKYTHPOBATh MEXTy COOOIA.

6.2 MerToauyeckne yKazaHus AJsi 00y4al0UIUXCS 110 OCBOCHUIO TUCIUIIIMHBI

VYcnemHoe u3ydyeHue Kypca TpeOyeT IMOCelIeHHs W aKTHMBHOM paboThl Ha CEMUHApPCKUX
3aHATUAX, BBIIIOJIHCHHA BCCX y‘IC6HBIX SaﬂaHI/Iﬁ npenoaaBaTeyisd, O3HaAKOMJICHUA C OCHOBHOI "
JIOTIOJTHUTENBHON JuTeparypoil. OOydaromeMycst He0OOXOAUMO PEryJsipHO OTBOJMTH BpeMs IS
MMOBTOPEHHUS TPOMJICHHOTO MaTepuaa, IPoBEPSs CBOU 3HAHUSI, YMEHUS U HABBIKU 110 KOHTPOJIbHBIM
BOIIPOCAM.
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Kaxxaplii cTyZeHT AO0MKEH caM IUIAaHUPOBAaTh CBOIO CAMOCTOATEIbHYIO paboTy, HUCXOHs U3
CBOMX BO3MOYKHOCTEH M MPUOPUTETOB. DTO CTUMYJIHPYET BBINOIHEHHE pabOThI, co3laeT Oolee
CHOKOMHYI0 00CTaHOBKY, YTO B UTOT'€ IMOJOXKHUTEIFHO CKa3bIBACTCA HA YCBOCHUU MaTepHuaa.

Baxxno nosnHee ydecTb 00CTOATENBCTBA CBOCH PabOTHI, YACHUTH, YTO SIBJISETCS TJIaBHBIM Ha
JAHHOM JTare, KaKylo MOCJeI0BaTeIbHOCTh pabOThl BHIOPATh, YTOOBI BHIIOJHUTH €€ JIydIle U C
HAaUMEHBIINMHU 3aTpaTaMyi BPEMEHH U SHEPTUH.

Jis nnonoTBOpHOM pabOThl HEMaJIOBaXKHOE 3HAUYE€HHWE HMMeEET OOCTaHOBKAa, OpraHu3alus
pabouero mecta. Hy)kHO HOOHUTHCS, YTOOBI MECTO PAaOOTHI IO BO3MOXKHOCTH OBLJIO TOCTOSHHBIM.
Pabora Ha mpUBBIYHOM MecCTe JieTIaeT ee 0oliee m1oA0TBOpHOI. [IpoyKTHBHOCTE pabOThI 3aBUCHUT OT
MPAaBUJILHOTO 4YepelIOBaHUs Tpyda W OTAbIXxa. [lo3ToMy Kakaple 4ac WM JBa CIEAyeT JelaTh
nepepniB Ha 10-15 MUHYT.

[Tpu camocTOATEeNHHOM TPOPAOOTKE JAOMAIIHUX 33JlaHUi W HANMCAHUS WHIWBUIYAIbHBIX
paboT CTyIeHTaM PEKOMEHy€eTCs MOIb30BaThCsl OMOTMOTEYHBIM (POHIOM TUTEPATYPHI (YUeOHUKAMHU
U TICPUOJUYCCKUMHU W3AAHHUSIMH), a TaKKe METOAMYCCKHMMH YKA3aHUSIMU TIO BBHITIOJTHCHHUIO
CaMOCTOSITENIbHBIX PaloT.

7. DoH/1 OLEHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJIS M OLICHUBAHMS Pe3y/IbTATOB 00y4YeHU
CdhopMUpOBaHHOCTH KOMIIETSHIUI ITPU U3yYEHUN JUCIUIUIMHBI OIPEeNAeTCs] TOCPEICTBOM

OILICHKH COOTBETCTBHSI OTBETOB H/WJIM BBITIOJHEHUS 3aJaHUM 3asBJICHHBIM HHIUKATOPAM B paMKax
MEPOMPUITHI TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTalluu (3a4eTa).

7.2  IIkana u KpUTEPpUHU OLCHUBAHUS PE3yJIbTATOB 00y4YECHUS

DopMBI IPOMEKYTOYHOM aTTECTALIUN: 3a4ET.

[IpomexyTouHas arrectanus oOydaromuxcst B (opMe 3adeTa MPOBOJUTCS 1O Pe3ysIbTaTaM
BBITIOJIHEHUSI BCEX BHUJIOB y4eOHOHM pabOThI, MPEIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JAHHOU
JAUCHUIINIMHE, TTPU 3TOM YUUTBIBAIOTCA PE3YJbTAaThbl TCKYIICTO KOHTPOJIA YCII€CBACMOCTHU B TCUCHUC
cemecTpa. OneHKa CTENeH! TOCTIDKEHHS 00YJaIOIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00yUYeHHUS 110
JAUCHUIINIMHE TMPOBOJUTCA IIpErioaaBaTejicM, BCAYUWIUM 3aHATHA 1[I0 JUCHUIINIMHE MCETOJO0M
BKCI'IepTHOI\/'I OILICHKU. ITo wmToram HpOMC)I(}ITO‘IHOﬁ aTTecTaiuu I10 JUCHUIINIMHE BBICTABIISICTCA
OLICHKA «3aUTECHO», KHE 3aUTCHOM».

HIxaJjia oneHNBaHUA Onncanne

BrIinosHeHs! Bce BUIbI y4eOHOM paboThl, TpelyCMOTPEHHbIE Y4eOHBIM
m1aHoM. CTyZIeHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH,
HaBBIKOB IIPUBECHHBIM B Ta0IMIIaX MMOKa3aTelneil, onepupyer

3 MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMU, HaBbIKAMU, IPUMEHSET UX B
RO CUTYalUsX MOBBIIIEHHOH cokHOCTU. [TpH 3TOM MOTYT OBITH
JIOTIYIIEHbI HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYIHEHUS MTPH
AHAJIMTUYECKUX ONepalusix, IepeHoce 3HaHUIl 1 YMEHHH Ha HOBBIE,

HCCTAHIAPTHBIC CUTyalluU.

He BoInosnHeH onuH uian 6ojee BUAOB yueOHOM paboThI,
He 3auteno IIPESYyCMOTPEHHBIX Y4eOHBIM IIaHOM. CTYZIEHT IEMOHCTPUPYET
HETOJIHOE COOTBETCTBUE 3HAHH, YMEHUN, HABBIKOB IIPUBEACHHBIM B
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TaOJIMIaxX MoKa3aTesne, JoMyCcKatoTCs 3HaUUTeNIbHbIE OLIHMOKH,
MIPOSIBIIAETCS OTCYTCTBUE 3HAHUMN, YMEHUH, HABBIKOB I10 Py
[I0KA3aTeNeH, CTYICHT UCIIBITBIBACT 3HAYUTEIIbHBIC 3aTPy AHCHUS IIPU
OIEPUPOBAHNHU 3HAHUSAMU U YMEHUSAMU IIPU UX [IEPEHOCE HA HOBBIE
CUTYaLUU.
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7.3  OueHo4HbIe CPeACTBA

7.3.1. Texyuuii KOHTPOJIb
JIJIst TEKYIIETo KOHTPOJISl HCTIONIB3YIOTCSI KOHTPOJIbHBIE PAa0OTHI.

KommnuiekT 3aianuii 17151 py0eKHOr0 KOHTPOJIsI
0 TUCIUITINHE «MaTeMaTnyeckoe MOJICIMPOBAHUE OMOTEXHOJIOTMYECKUX IMPOLIECCOB M CHCTEM)
Tema 1.
KoHTpoJibHbIE BONPOCHI U 3aJaHUsI
Uro Takoe reHepalibHas COBOKYIHOCTb?
Yro Takoe BeIOOpKa?
CyTb BBIOOPOYHOTO METOA.
[TonsiTve 0 pernpe3eHTaTUBHOCTH.
[loHsITHE O CTATUCTUYECKOM OIICHKE.
TpebGoBaHMs K CTATUCTUYECKUM OIIEHKAM.
IlonsATHE O TOBEPUTEIBLHOM UHTEPBAJIE.

NoUnhAELD =

8. Jlana Be6OpKa (pocT cTyaeHToB B cm): 166, 171, 167, 156, 167, 166, 167, 173,169, 176, 168,
163, 169, 164, 171, 169, 161, 167, 167, 171, 168, 162, 174, 173, 173, 165, 167, 172, 176, 174,
170, 164, 166, 168, 172, 163, 170, 156, 154, 165, 177, 183, 163, 170.
[TocTpouth BapUALMOHHBIA pSAJ U TUCTOTPAMMY, BBIYMCIUTH X, S U JOBEPUTEIbHBIM
WHTEpBaJ I TeHepalibHOM cpenHeit pu $=0.95.

9. Hana BbIOOpKA (JI7TMHA 3€peH MieHulbl B Mm): 5.41, 5.55, 5.31, 5.45, 5,54, 5.32, 5.52, 5.39,
5.62,5.40,5.23,5.45,5.47, 5.40,5.42,5.53, 5.44,5.41, 5.47, 5.51, 5.48, 5.40, 4.44, 5.60, 5.57, 5.47,
5.45,5.38,5.33,5.64, 5.46, 5.56, 5.53, 5.53,5.60, 5.47,5.47,5.47, 5.48, 5.58, 5.51, 5.52, 5.51, 5.47,
5.52,5.48, 5.34, 5.59, 5.45, 5.34, 5.33, 5.41.

[TocTpouTth BapHallMOHHBIN PsIJT M TUCTOrpaMMy. Beruncnuth X,.S 1oBepUTEIbHBIN HHTEPBAI
JUIs TeHepaibHOH cpenneit, $=0,99.

10. dana BeIOOpKa (JUTMTEILHOCTH CEPICUYHOTO IIUKIIA B CEK. ):

0.68, 0.52, 0.58, 0.59, 0.56, 0.74, 0.54, 0.72, 0.76, 0.76, 0.74, 0.79, 0.66, 0.84, 0.85, 0.81,
0.59,0.71, 0.74, 0.65, 0.96, 0.83, 0.78, 0.94, 0.93, 0.62, 0.60, 0.57, 0.69, 0.56, 0.45, 0.55, 0.66, 0.49,
0.71, 0.68, 0.65, 0.66, 0.72, 0.92, 0.74, 0.66, 0.61, 0.61, 0.60, 0.67, 0.60, 0.69, 0.63, 0.80.

[TocTpouTth BapHallMOHHBIN PSJT M TUCTOrpaMMy. Beruncnuth X,.S ToBepUTENbHBIN HHTEpPBAI
TSl TeHepabHOM cpenueit mpu =0,999.

11. Jlana BeIOOpKa (BEC MO3Ta KPHIC B MT):

1072, 1098, 986, 1127, 1122, 1143, 1273, 1070, 1190, 1165, 1074, 993, 1071, 1032, 952, 880,
978, 1025, 1111, 946, 1004, 945, 1108, 1169, 1126, 1137, 1268, 1004, 960, 928, 1021, 1073, 1118,
1126, 1085, 1001, 1040, 1070, 1029, 1049, 1000, 1008, 978, 1094, 877, 1168, 1098, 1100, 1031,
1058, 1086, 1004, 1088, 1035, 994, 997, 1028.

ITocTponTh BapHWalMOHHBIN pAJX U THCTOrpaMMy. Berauciuts X, S 1oBepUTEIbHBIN
WHTEpBaJ s TeHepalibHOM cpenueit mpu $=0,99.

12. lana BeIOOpKa (COACpIKaHNE MUTOXOHIPHATILHOTO O€JTKa B MO3Te KPBIC B MI/T Mo3ra): 17.1,
15.5,14.6,9.9,11.9,23.0, 14.6,19.7,13.8,17.0, 12.3, 14.6, 13.2,6.9, 5.8, 17.9, 15.0, 11.7, 14.4, 8.8,
14.3,19.0, 9.8, 15.3, 183, 68, 12.3, 28.2, 13.8, 18.9, 17.7, 20.4, 22.6.

[TocTpouTth BaprallMOHHBIN psAJ U rUCTOrpaMMy. Beruncnuts X, S noBeputenbHblil HHTEpBaA
JUTSl TeHEepaibHOM cpenueit mpu =0,99.
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13. Jlana BeIOOpKa (KOJWYECTBO O€IKa B CHHANITOCOMAaX MO3Ta KpbIC B MI/T Mo3ra): 9.9, 10.4,
6.8,8.6,5.5,5.1,39,39,7.0,4.3,52,44,64,2.1,1.3,88,3.4,2.2,74,6.2,5.0,5.0,10.8, 7.0, 5.0,
10.8,7.0,5.0,3.2,7.8,5.2,2.1,44,5.6,4.8,8.4,3.1,1.3,2.6,2.8,6.5,5.7,4.3,7.5, 2.1.

[TocTpouTh BapuallMOHHBIN psif U rucTorpamMmy. Beranciuts X, S 10BepUTEIIbHBIN HHTEPBAI
JUTs TeHepaibHOU cpenueit mpu =0,99.

14. Jlana BeIOOpKa (KOMMYECTBO OCJIKa B BOJAOPACTBOPHMOM (PpaKIMu Mo3ra KpbhIC B MI/T
mo3sra): 65.0, 50.0, 58.0, 50.0, 55.1, 60.0, 63.3, 42.2, 37.4, 63.4, 4.48, 7.42, 3.57, 57.0, 63.3, 53.6,
58.5,55.1,42.2,37.4,40.6, 48.8, 53.6,42.0, 42.0, 57.0, 43.9, 55.1, 47.0, 52.0, 37.4, 48.7,42.2, 70.0,
73.0,35.7,35.7,43.8,40.6,30.9, 34.1,37.4, 34.1, 42.2.

[TocTpouth BapualMOHHBIA psii U rucrorpammy. Beruucnuts XS Y TIOBEPUTEIIbHBIN
WHTEpBaJ I TeHepaIbHOU cpenneit npu f = 0,95.

15. Jlana BeIOOpKa (JUTMHA 3€PEH IMIIICHUIIBI B MM):

5.38, 5.47, 5.51, 5.30, 5.40, 5.40, 5.28, 5.48, 5.46, 5.51, 5.29, 5.42, 5.69, 5.60, 5.45, 5.38,
5.46.5.52,5.43,5.18, 5.61, 5.36, 5.39, 5.44, 5.41, 5.41, 5.55, 5.31, 5.45, 5.54 5.32, 5.52, 5.39, 5.62,
5.40,5.23,5.45,5.47, 5.40, 5.42, 5.45, 5.32; 5.44, 5.37.

[TocTpouTh BapualMOHHBIN psAl U rUcTOrpaMMmy. Beruuciuts XS U 1OBEpUTENbHBIN
WHTEPBAJ JIJIsl TeHEepaIIbHOU cpemneit ipu ff = 0,95.

16. lana Be1OOpKa (coneprkaHue Oenka B rpy0oii MUTOXOHPUAIBbHOM (hpakMy B MI/T MO3Ta):

61.0, 51.0, 70.0, 59.0, 63.3, 63.3, 51.0, 51.0, 49.0, 53.5, 56.0, 51.0, 41.0, 40.0, 40.0, 63.0, 39.0,
51.1,46.3, 53.6, 65.8, 65.8,48.7,51.0, 51.0, 58.5, 53.6,47.7,57.0,41.4, 41.4, 80.3, 90.0, 36.6, 41.5,
48.8, 65.6,48.7, 63.5, 48.8, 58.3, 63.3.

[TocTpouTs BapualMOHHBIA Psii U TUCTOrpaMMmy. Berumcinute X,S U 10oBepUTENbHBIN

WHTEpBaJ I TeHepaibHOU cpenneit npu f = 0,95.
Tema 4. IIpoBepka cTaTHCTHYECKHX THIIOTE3
KoHnTpoJibHBIC BONIPOCHI U 3a1aHUsA
Uro Takoe cratucTuyeckas rurnoresa?
Jloruka npoBepKH CTaTUCTUYECKUX THUIIOTES.
YTo 3HAUYUT JOCTOBEPHOCTH PA3INUUNA BHIOOPOUHBIX MOKa3aTeen?
OmumbKu nepBoro ¥ BTOPOro psija.
[ToHsiTHE O CTATUCTHYECKOM KPUTEPUH.
Kak mpoBepuTh runoresy o paBeHCTBE JUCIEPCUU IBYX F€HEpaIbHBIX COBOKYITHOCTEH?
Kak mpoBepuTh rumnoresy o paBEHCTBE MaTEMaTHUYECKHX OXHUAAHUN JBYX I'€HEpaJIbHBIX
COBOKYITHOCTEH B ClIy4ae HOPMAJIBHOI'O pacipeesieHns?
Kak mpoBepuTh runore3y 0 HOpMaabHOCTH PACHIPECTICHUS CITyYalHON BETUYUHBI?
Onpeznenute 10CTOBEPHOCTh PA3IMYM CPEAHUX CIIEAYIOIIMX BEIOOPOK:
1) Yucno 6epeHHbIX TOp Y JKUBOPOSIIECH SIIEPHUIIbL:

a) m3 benerum : 9, 13,9, 10, 11, 12, 11, 11, 11, 11, 10

6) u3 lBeituapun : 12, 11, 11, 12, 11, 10, 11.

Nk wbh =

O >

2) CxopocTh KpoBOTOKA (B ceK.) 110 (a) u mociie (0) 20 mpucenanuii:
a)4.0; 5.0; 5.0; 5.1; 5.2; 6.0; 5.8; 5.0;
0) 3.5;4.0;4.2;4.0; 4.3; 4.0, 3.0; 3.7.
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3) Bricora nossiporpaduueckoii BOJIHBI O€JIKOB (B MM) B KOHTpOJIE (2) ¥ pu TUIIOTepMuUH (0)
B BOJIOPACTBOPUMOM (hpaKIIUU MO3Ta:
a) 57.3; 67.0; 69.5; 80.7; 77.6; 88.0; 77.0
0) 50.5; 71. 8;57.0; 73.0; 66.7; 84.0; 74.0.

4) Copepxanue Cyab(PpruIpuaHbIX rpynn B MKM/T Oenka B rpy0oil MHUTOXOHAPUATBLHOMN
(dpakuum Mo3ra KpbIc B KOHTpOJIE (a) U 1mociie runorepmu (0):
a)31.2,10.4, 28.6, 43.0, 42.0, 50.9, 44.4
0) 37.2, 56.0, 39.0, 38.0, 38.0, 41.0, 56.0, 21.0

5) Ypoxkaii (B 1/ra ) ssamens (a) 1 oBca (0):
a)7.7,9.0,9.4,7.4,7.7,10.9, 8.0
0)8.3,7.2,84,5.6,6.4,8.0,9.1

6) [IpoteHT *xupa B IJI0/1aX OPEIIHUKA IBYX COPTOB cOopa:
a) 62, 64, 66, 64
0) 65, 63, 61, 63, 63

7) YpoBeHb CHIBOPOTOYHOTO XOJIECTEPUHA y Yepernax:
camibl: 226.5,224.1,218.6, 220.1, 228.8, 229.6, 222.5
camku: 221.5, 230.2, 223.4,224.3, 230.8, 223.8

8) ApTepuanbHOe JaBJICHUE Y MY>KUHUH U KEHIIUH:

Cucronnueckoe Juacronanyeckoe
Myxuunsr (22) 121.82B +3.74 77.73B £2.20
Kenmmnast (22) 121.50B +£2.43 70.45B £1.92

B ckoOkax yka3zaHo uucio oOcienoBaHHbIX. JlaHbel BenuuuHbl X U S. JlocToBEepHO Jin
pasnuuue cpeaHux?

9) N3mepenue pocta My>K4KH B JBYX IOMYJISLUAX AaJI0 CIELYIOIIUE PE3YIbTAThL:
St =55cm n=27
S»=33 cm =35

JlocToBepHO 1K pa3nuuue AUCTIEPCHil?

10) Conepsxanue '] map (B mos. %) B JIHK y mpencraBureneit nByx ceMeicTa:

Chrococcaceae: 69, 56, 54, 57, 58, 41,47, 63, 71
Nostoccaceae: 60, 53, 51, 39, 38,41, 46, 44

JlocToBEPHO NN pa3Inyue CPENHUX U JUCTIEPCUIA?

11) Ilpu ompenenenun conepkanus >xupa (%) B MOJOKE KOPOB IOJYUYEHBI CIEAYIOIINE
JAHHBIC:
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4.01, 4.30, 3.62, 4.00, 4.36, 3.74, 4.20, 4.50, 3.72, 4.02
4.25,4.28,3.90, 4,14, 4.01, 3.30, 3.61, 4.11, 3.86, 3.64
3.72,4.26, 3.81, 4.00, 3.83, 4.15, 3.85, 4.14, 3.89, 3.96
4.00, 4.08,4.12, 3.88, 3.61, 3.70, 4.10, 3.18, 3.22, 3.58
3.16,3.92,4.05, 3.11

[IpoBepbTE HOPMATBHOCTD PACHIPEACIICHUS 3TOM BETUYUHBI.

12)3mepenus Beca KpOJIMKOB AaJIO (T):

3.0,2.7,2.1,1.6,1.2,1.6,2.2,2.1,2.3,1.5,1.3, 2.2,
25,24,19,23,2.1,1.0,1.8,19,1.8,3.2,2.1, 2.9,
3.0,13,19,2.6,2.5,19,2.7,1.9,2.7,2.4,2.0, 1.1, 2.6.

IToctpouts rucrorpamMmy. [IpoBepuTh HOPMANBHOCTD PACIIPENETICHUS.

Tema 6. KoppeasimuoHHbIi aHAIU3

KoHTpobHbIE BOMPOCHI U 331aHHS

I. BeruuciuTh KO3PGUIMEHT KOPPEISIUU U €0 JJOCTOBEPHOCTS:

1) Beicota pacrenmii (X  CM) M KOJHMYECTBO SI3BIYKOBBIX IIBETKOB (V) HUBSHHKA
OOBIKHOBEHHOTO:

X:48 48 44 45 66 60 54 69 33

V18 11 12 14 18 20 21 22 12

2) HWuTeHcuBHOCTH MUTpanuu (X) u cpenHsis ;kupHocTh (V) 3s16mukoB Ha Kypiickoit koce:
V:360 280 210 220 190 240 170
X 4875 4103 3038 1307 840 506 351

3) Poct (X) uBec (V) y MyX4HH:
X:166 187 170 171 182 188 175 183 179
V:63 98 82 80 86 85 84 79 75

4) Poct (X) u Bec (V) y *KeHIIUH:
X:161 158 165 154 166 170 167 177
Y: 60 61 68 52 67 68 69 80

5) Poct otuoB (X) u ux crapumx celHOBeH (V) B mroiiMax:
X:67 63 70 66 68 71 65 62 69
V:68 66 68 64 72 69 68 67 71

6) UTMHBI OKPY>XHOCTU TpyaHOU KieTku (X, moiiM) U o0beM Jerkux (¥, kyOuueckue
JIOMMBI) y IEPBOKYPCHUKOB:
X:38.9 35.0 31.3 30.3 38.0 31.5 30.8 33.7
V:311 305 330 210 269 238 305 219
7) Bospacrt xenmmuH (X, ro/ibl) U cucToInueckoe aasiaeHue (Y, MM pT. CT.):
X:36 47 49 42 38 68 56 42 63
V: 118 128 145 125 115 152 147 140 149

8) Jlnuna nenectka (X, cM) u mmpuHa jenectka (Y, cm):
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X: 4.
Vi1

74549 40 45 4.7 33 4.6
4 1.

5151315131013

9) Koadppunuent nnrennexkryansHoctu poauteneit (X) u ux nereit (V):
X:125 120 110 105 959590 90 80 75
V: 110 105 95 125 120 105 75 95 90 80

10) Pocrt (X, mroiimer) 1 Bec (PYyHTHI) MEPBOKYPCHUKOB:
X:658 683 727 66.1 73.1 71.8 73.1 665
V:166.0 115.2 157.8 152.5 149.3 181.0 173.2 120.4

Tema 7. PerpeccHOHHBINH aHAIH3
KoHTpoJibHbIE BONIPOCHI U 32/1aHUSA
UYto Takoe perpecCuOHHbIN aHaIu3?
Uto Takoe nuHelHas perpeccusi?
B uem cyTh MeTOZ1a HAMMEHBIINX KBAJAPAaTOB?
Kak HaxonsTcst KoapUIueHTs! TUHEHHOU perpeccuu?
. Haiitu koo dunueHTs! ypaBHEHHS TUHEWHOMN perpeccuu s CIeAyoIuX BEIOOPOK:

1) [IpogomkUTEeNnsHOCTD BEreTalluOHHOTO Nieproa (X, 1Hu) u Bec 1000 ceMsH ssumens (), T):
x:90 85 80 75 70 65 60

y: 47,50 46,75 45,75 42,85 44,76 41,44 37,00
2) O06mias anuHa B €M (X) U Bec B T (y) 4eTIOBEUECKOTro IMOpHOHA:
x: 15 23 30 35 40 46 50
y: 120 300 640 1210 1700 2240 3250
3) Pocrt nucra BayuIMCHEPUH B cM () 11O 9acaM (x):
x:6 16 42 54 65 77 88
»:0,3 1,7 12,6 15,4 16,1 16,7 17,1
4) Bec pactenus KyKypy3bl BT () 4 1HU pocTa (X):
x: 6 18 30 39 46 53 60 74 93
y:1 49 17 26 42 62 71 74

5) MaxkcumanbsHoe (¥) 1 MUHUMaJIbHOE (X) apTepHalIbHOE JIaBJICHUE Y YeIOBeKa:
x: 63 68 73 78 83 88 93 95 98

y: 107 112 119 122 123 130 130 129 133

6) Bo3spact B ronax (x) u cpeaHuii Bec BT (1) y ocerpa:
x:12345678

»:49 82 119 150 206 275 357 375

Tema 8. /lucniepcnoOHHBINH aHATH3
KOHTpOJII)Hble BOIIPOCHI U 3a/1aHUA

B xakux crmyuyasx mpuMeHsieTcs JUCTIEpCUOHHBIN aHAIN3?

B 4yem cyTh AMCIEpCHOHHOIO aHann3a?

KakoBbI HEOOXOIUMBIC YCIIOBHS JUISI TPOBECHUS TUCTICPCHOHHOTO aHaIn3a?

Ha geTeIpex pa3HOBO3PACTHBIX TPYINIAX MYXYHWH H3MEPSUIach CKOPOCTh KPOBOTOKA B
cocyaax (cm/cex). Pe3ynbTaTel mpuBeeHBI B TAOIUIIE.
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Bo3spacthbie Habnronenus Cpennee
TPYIIIBI MYKUYUH
[lepBas 7,10, 12 9,67
Bropas 9,7, 14 10,00
Tpetbs 11, 16,20 16,67
Yersepras 15,18, 17 16,67

MeTo/10M TUCIIEPCUOHHOIO aHAIN3a ONIPEAEIUTE JOCTOBEPHOCTD Pa3IMUUs CPEAHUX B 3TUX
rpyImnmnax.
5. Tonsporpaduueckasi akTUBHOCTh (PUIBTPaTa CHIBOPOTKH KPOBHU IPHU Pa3HOM JUIUTEIBHOCTH
3a0oeBaHusA(B OTH. e11.) A:

A1 98 156 168 143 128 162 92 157 162 184
Az 90 79 101 86 171 142 82 104 108 64
A3 69 71 116 102 110 64 120 141 92 71
A4 51 51 71 94 64 66 72 135 75 124

MeTtoaom AUCIICPCUOHHOT'O aHAJIM3a ITPOBEPHTE T'NIIOTE3Y O PABCHCTBC CPCAHUX.

6. Tpuauare cTyJIEHTOB-IEPBOKYPCHUKOB OBLIM pa3/iesieHbl Ha TPU TPYIIBI 110 CHELUAIbHO-
HKOHOMHMUYECKUM MNpPU3HAKAM, U KaKIOH W3 TPYyNn ObUT MPEASIOKEH TeCT, MO3BOJSIOLINN
OIIPEJEIUTD CTEIIEHb YCBOCHUS MaTepHUalla BO BpeMs JICKLIUU:

PesynbTaTsl npuBeaeHs! B TaOIMILIE:

I'pynma A I'pynna b I'pynna B
21 20 24
18 20 23
17 19 23
17 18 22
17 17 20
16 17 20
15 14 18
13 14 17
12 9 16

8 7
7

Onpenenure METOJOM JAMCIEPCUOHHOTO aHAINM3a, BIUSAIOT JIM COLIMAJIbHBIE YCIOBHS Ha
YCBOEHHE MaTepuraia JeKIHH.

7. B CenbCKOXO3SMICTBEHHOM 3KCIEpUMEHTE 35 yYaCTHHUKOB 3€MJIM, UMEIOIIUX MPUMEPHO
OJIMHAKOBOE IJIOIOPOANE, OBUTH 3aCEsTHBI CEMBIO COpTaMu 3epHa. Ha kaxbIil copT OTBEIEHO
1Mo 6 yJ4acTKOB. YYacCTKHU MO/ COpPTa OTBOJAWINCH CiTydyaiiHo. B Tabnuiie mpuBeneHbl 3HaUYEHUS
YpO’KaeB, MOJyuYEeHHBIX Ha BCEX y4acTKax (B OyIessx/akp).
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I II I v \Y VI VII
10 15 9 17 12 16 13
13 14 19 15 16 12 10
11 17 17 19 9 15 14
15 9 9 11 13 11 14
12 18 14 13 15 17 19

HmeroTcs Ty CyIIeCTBEHHbIE Pa3inyus B YPOKaHHOCTH 3TUX COPTOB?

8. B Tabnwuiie npuBeIeHbI OLICHKHU MATH CTYACHTOB 10 TpeM nucuuruiiaaM (o 100-6ansHoi
IKase).
Cratucruka IIcuxonorus My3bika

81 73 65

73 91 87

67 94 84

90 87 93

60 83 89
[TpoBeputh runoTe3y 00 OIMHAKOBOM YCIIEBAEMOCTH IO STUM TPEM JUCIUTIITMTHAM.

9. HaGmromarenu, pacmlojiOKEHHBIE B TPEX pPa3IUYHBIX IYHKTAaX Ha IOBEPXHOCTU 3EMIIH,
MPOBOJIUIIN paciu(pPOBKY PaTAOCUTHAIIOB, TOJYYEHHBIX M3 OTKPBITOr0 Kocmoca. Mx
pe3yNbTaThl CPaBHUBAIOTCA C TEMH >K€ CHUTHajIamMH, (PUKCUPYEMBIMH HCKYCCTBEHHBIM
criyTHUKOM 3emutd. [IpoBepuTh TUIIOTE3Y O pAaBEHCTBE CPEIHUX.

3eMHbIC HAOTIOICHUS Kocmuueckue

HAOJIIOIEHUS
A b B r
3 3 4 7
2 4 4 6
3 4 5 4
2 3 4 6
3 4 4 4
1 3 3 7

10. Tpu rpynmsl CTyAEHTOB, OOYYalOUIMXCS MAIIUHOMHCH C TIOMOIIBIO TPEX Pa3IMYHBIX

cucTeM, OBLIM MOABEPTHYTHI MpoBepke. PesymbraTtel B Tabiuue. [IpoBeputh, BIUSET JH
cucTteMa 0Oy4eHHUsl Ha KOJIMYECTBO OIIMOOK ITPU NeYaTaHUU.

I cucrema IT cucrema III cuctema

6 4 6
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7 5 6
7 5 6
7 5 6
8 8 6
Tema 9.
KoHTpoIbHBIE BOIPOCHI:

1. Yto Ha3bpIBaeTcst 001aCThIO ONpeaAeTeHus (PaKTOPOB U rpaHUIIAMU

CYILIECTBOBaHUS (PaKTOPOB?

2. JlaiiTe onpeenieHre MHOTO()aKTOPHBIX SKCIIEPUMEHTOB TIEPBOTO MOPSIIKA.

3. laiite onpenenenue miana [lomaoro gakropHoro sxcrepumenta (I1DD3).

4. Ilepeuncante TOCTOMHCTBA MHOTO(AKTOPHBIX IKCIIEPUMEHTOB

5. Yro takoe koaddunueHT perpeccun? Kak paccunrarb kodhGumueHT

perpeccumu.

6. Kakum kputepuem onpeesnstoT BOCIIPOU3BOIUMOCTb SKCIIEPUMEHTOB.

Kak orienHuBaroT 3Ha4UMOCTh (haKTOPOB B MOJIETIH PErPECCUU U

aJIeKBaTHOCTh MOJIEH?

8. B kakux ciydasx onpeaessitoT B3auMo/ieiicTBie (akTOpOB U Kak

paccYUTHIBAIOT KOA(DPUITUEHT B3aUMOICHCTBUS?

9. Tloscuute w™eron bokca-YuicoHa — KpyToe BOCXOXACHHME-CIIYCK IS TIOMCKa
ONTUMAJIBHBIX 3HAaUEHU (PaKTOPOB.

10. B xakoM HampaBlIE€HHUU MOKHO OCYIIECTBISThH JBIKEHHUE MO KaXAoMy (akTopy,

YUHUTHIBasl 3HAYEHUE U 3HAK KOd(PUILIMEeHTa perpeccun’?

KommiekT BOonpocos k 3a4ery
110 JUCIIMITJIMHE
MaremMaTHueckoe MOAETUPOBaHNE OMOTEXHOJIOTHIECKUX MPOIIECCOB U CUCTEM

1. Onpenenenne moaenu. Kinaccudukarus Moenen.

2. Dtanbl MOJENUPOBAaHUS OHMOTEXHOJIIOTUYECKUX TpoleccoB. Tumbl Mojenel B
OHMOTEXHOJIOTHH.

3. Mounens Kobo3zeBa

4. Mogens biskmana

5. Mopens Ilepra

6. Monens Annproca

7. Monens UepycamuMcKkoro

8. DTambl MOCTPOCHUST MOJIENEeH OMOTEXHOJIOTHYECKUX TPOIECCOB /I OMOJOTHYECKOTO
CHHTE3a

9. ByneBsl Moz
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10. MHorodakTOpHBIE MOICTH
11. MHoroakTopHbIe ypaBHEHHsI CO CMEIIaHHBIMU (pakTOpamu
12. Yto Takoe KHHETUYECKUE YpaBHEHUS?
13. B ueM cocTouT cX0aCTBO MoAenn Muxasnuca—MeHTeH 1 hepMEHTATUBHBIX PEaKIIUi U
Mozesd MoHO 11t pocTa MUKPOOPTaHU3MOB?
14. Ilpoanamusupyiite Monmens MOHO, TpHBEIUTE COOTBETCTBYIOIIMHA  rpaduk.
OxapakTepusyite napameTpsl ypaBHeHUsS MOHO.
15. Kak B 3KCrIEpuMEHTE ONPECTUTh MapaMmeTpbl ypaBHEHUsE MOHO?
16. Oxapakrepusyiite meton JlaiinyuBepa u bapka 115 onpeienieHusi KOHCTaHT ypaBHEHUS
MoHo.
17. OxapakTepu3yiiTe albT€pHATUBHBIE MOJEIM pOCTa MHUKPOOPraHM3MOB U  HX
MPUMEHUMOCTb.
18. YpaBuenust MoHo J171s1 ci1yyaeB KOHKYPEHTPOTO U HEKOHKYPEHTHOTO HHIMONPOBAHUS
pocra.
19. MHorogakTopHbie YpaBHEHHS, YUUTHIBAIOIIHNE BIUSHUE PA3IUYHBIX (PAKTOPOB.
20. Kakoe ypaBHEHHE YUUTHIBACT BIHMSIHIE KOHIIEHTPAIIMK OMOMAacChl Ha BUJ 3aBUCUMOCTH
YAETBHOM CKOPOCTH POCTa MUKPOOPTAaHU3MOB MPHU Pa3INYHBIX KOHIIEHTpAIUsIX cyOcTpara?
Hanwumure ero.
21. Pacckaxxute o mozenu Mo3sepa, ee CXOJCTBE U OTIUYUHU OT Mojesin MoHO.
22. OxapakrepusyiWte Mojenb XHHIIEIbBYJA, YYWUTBHIBAIOLIYIO BIMSHME HAa POCT
MUKpPOOPTraHU3MOB IPOAYKTOB MeTabonImu3Ma.
23. IlpoBeaute ananu3 ypasHeHus HMepycanumckoro.
24. Mopnenu KUHETHKU pOCTa, YUUTHIBAIOLIME BIMSHME HAa POCT MUKPOOPTaHM3MOB
PacTBOPEHHOI'O KHCIIOpOia
25. YpaBuenue KonTya, yuntbiBarolee BIUSHUE KOHLEHTPALUA MUKPOOPTaHU3MOB.
26. YpaBHeHUE, yUUTHIBAIOIIEE OJJHOBPEMEHHO POCT U JUCCUMMIISALINIO OMOMACCHI.
27. B 4eM 3aKiO4yaeTcsl KMHETHKA JUCCUMWIALUU MHKPOOPTaHM3MOB IO MOJEIH
®epxtoibcTa U o Moaenu Pamkpuiixa?
28. BnusgHue Temmeparypbl Ha PpOCT MHMKPOOPraHM3MOB, IIPUBEAWTE YypaBHEHUE,
YUUTBIBAIOIIEE BIUSHUE TEMIIEPATyphl HA POCT.
29. Criocob OIEHKH BO3PACTHOI'O COCTOSIHHS MOMYJISIMU KJIETOK MHUKPOOPTaHHU3MOB IO
KpHUBOI1 pocTa GMOMacchl BO BPEMEHH.
30. Kak yuuThIBaeTCs BIUSHHE BO3pacTa KyJIbTYphl B YPaBHEHUSIX KHHETUKH OMOCHHTE3
pPOAYKTOB MeTabonu3mMa?
31. Yro Takoe cpeHMI BO3PACT KYJbTYPbI U METOJIBI €70 BBIYUCIICHUA?
32. B yem cyTh yIpOIIEHHOMN OLIEHKU XapaKTEPUCTUK KYJIBTYPHI 10 «BO3PACTY 3PEIOCTH»?
33. KakoBbI METO/IbI YIIPABJICHUS MTPOLIECCOM (PEPMEHTALINH [Tl KOMOJIOKEHUS, «CTAPEHUSD)
KyJbTYPbl U COXpaHEHUS OCTOSIHHOTO Bo3pacTta?
34. PacckaxxuTe O CUCTEMHON MOJENH, YYUTHIBAIOIIEH OJHOBpPEMEHHOE 00pa3zoBaHHE
MPOJYKTa MeTab0IM3Ma U €r0 HHAKTHUBALIUIO.
35. HMaiiTe BapuaHThl ypaBHEHUI KHHETUKH HHAKTUBALIUY MPOAYKTOB METa00IM3MA.
36. Uznoxurte CyTh OJIOYHOTO MOAX0/1a K MOJICTUPOBAHUIO MPOIIECCOB (PepMEHTAITHH.
37. YkaxuTte BapuaHThl 3aBUCUMOCTH KO3 PHILIMEHTA TOAEPKAHNUS )KUZHEACATEIbHOCTU OT
napaMeTpoB Iporiecca epMeHTALNH.
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38. JlaiiTe XapaKTepUCTUKY PA3JIMYHBIX CIIOCOOOB KyJIbTUBHUPOBAHHUS MHUKPOOPTaHU3MOB.
Oxapakrepu3yiTe NepruoANYECKOe TITYOMHHOE U HETIPEPhIBHOE ITyOWHHOE KYJIbTHBHPOBAHUE.
39. OcHOBHBIE CTaJMU POCTa MUKPOOPraHU3MOB, JAaiiTe XapakTEpUCTUKY (a3 pocTa.
YpaBHeHHUE pOcTa B SKCIIOHEHIMATIBHOM (asze.
40. TloHsATuS yHOENBPHOW CKOPOCTH POCTa, BBIXOAA OHOMACChI, AKOHOMHYECKOTO
K03 purmeHTa.
JlaiiTe mOHsATHE O BpeMEHH yIBOCHUs OMoMacchl (1epruo1 renepanuu). Hanummure ypaBaenue
MoHO /U1 KUHETUKH pOocTa MUKPOOHOH OMOMACCHI.
41. Onumure 3KCEpUMEHTAIbHbBIE IIPUEMBI OIIPEEIICHNS] KOHCTAHT ypaBHeHUs MoHO B
YCIIOBUAX TMEPHUOJMYECKOr0 IIyOWHHOTO KyJIbTUBUPOBaHMs. OMUIINTE CIIOCOOBI ONpeaeIeHIs
KOJINYECTBEHHBIX [TAPaMETPOB POCTa MUKPOOHBIX MOIYJIALUHI 110 3KCIIEPUMEHTAIBHBIM JJaHHBIM
NEPUOINYECKOT0 KYJIbTUBUPOBAHUS.
42. OnuumTe OPUHLUIBI TOCTPOECHUST MoJieNiell pocTa MUKPOOHBIX MOMYJISLMNA, OTpa)Xarolux
xoJ KpuBoil pocta. Moaens ®@epxtronbcta. [IpuBeaure ypaBHeHHE pocTa MUKPOOPraHU3MOB B
UHTErpaibHOl popme.
43. JlaiiTe XapaKTEpUCTHKY MPOLIECCOB MHTHOUPOBAHUS ¥ aKTUBAIIMH POCTa MUKPOOPTaHU3MOB.
[TlpuBeaure wmoxenu MOHO, YUYUTHIBAIOIIME KOHKYPEHTHOE M  HEKOHKYPEHTHOE
MHIMOMPOBAHUE POCTA.
44. OxapakTepu3yluTe MOJIEIN HHTHONPOBAHHS POCTa MUKPOOPTAaHU3MOB B yCIIOBHSAX M30BITKA
cyOctpara W mnpoaykTamu Merabonusma. Kakoe BIMsSHHE OKa3bIBalOT TeMmIeparypa u
KOHLEHTpaLUs BOAOPOJHBIX HOHOB Ha POCT MUKPOOPTraHU3MOB?
45. JlaiiTe XapaKTEpUCTUKY CHUCTEM HENPEPBIBHOIO KyJIbTHBUpOBaHus. llepeuncinre ycnoBus
HENPEPBIBHOTO KyJIbTUBUPOBAHUSI.
46. Camoperynupyromias CHoCOOHOCTh MHKPOOPTAaHU3MOB B  YCJIOBHSIX HEMPEPHIBHOTO
KyJbTUBUpPOBaHMs. Pacckaxure 00 OTKPBITBIX OJHOCTYNEHYATHIX I'OMOTE€HHOHENPEPHIBHBIX
cucremMax.
47. B yem oTnuuMe NMPUHLMIIOB pabOThl XeMocTaTta U TypOuaocrata? Hanuimure ypaBHeHHE
KMHETHKH XEMOCTaTHOTO KyJIbTUBUPOBAHUS JIsl OMOMACCHI.
48. JlaiiTe moHATHE O CTAI[MOHAPHBIX pexkuMax. Hanuimre cucteMy ypaBHEHH, OMUCBHIBAIOIINX
3aBHCHUMOCTH CTal[MOHAPHBIX KOHIEHTpAIMi OMoMaccel, cyocTpara u mpoayKTa MeTabo-
JU3Ma 0T CKOPOCTH pa30aBieHus (IPOTOKa).
49. Yto Takoe MpOM3BOAMTEILHOCTh XeMocTara mo 6momacce? Kak MOXXHO ONTHMHU3UPOBATH
MIPOU3BOUTENBHOCTD XeMOCTaTa?
50. Kak  ompenenuth  KOJIMYECTBEHHBIE  IapaMETpbl  HEOCIOXHEHHOIO  pocTa IO
9KCIIEPUMEHTAIBHBIM JaHHBIM CTAllMOHAPHBIX COCTOSIHUN XEMOCTATHOT'O KYJIbTUBUPOBAHMSI?
51. Pacckaxute 0 pacdeTHbIX U TpaduyecKMX METOJaxX ONpeesieHHs MapaMeTpoB pocTa IO
9KCIIEPUMEHTAIBHBIM JaHHBIM CTAllMOHAPHBIX COCTOSTHUN XEMOCTATHOTO KYJIbTHBUPOBAHMSL.
52.Yro Takoe MacmrTabupoBaHue mporecca (epMeHTanuu? MOXKHO JIM HCIOJIB30BaTh
PacTBOPEHHBIM KHCIOPOJA Kak MapaMmeTp MacIiTaOUpoBaHUS UIs a’dpOOHBIX IPOLECCOB?
[IpenmyiecTBa U HEJOCTATKH 3TOTO CIIOCO0A.
53. OObsicHUTE CBSI3b KOHIEHTPAIlUM PACTBOPEHHOTO KHUCIOpOAa € KOA(PPHUIUEHTOM
Maccomnepenaun no kuciopony.Uro takoe KLa? Pacckaxure 0 HEM Kak O IapaMmeTpe
MacITabupOBAHMUS.
54. OxapakTepusyiTe ypaBHeHHe MOHO 1 KHUCIIOpoa KaK JJMMUTHPYIOIIETo cyocTpara.
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55. Onuimure cucTeMbl AUCTIEPIrUPOBAHUS BO3IyXa AJIsl pa3IMYHBbIX 00bEMHBIX KO DUIIUEHTOB
MacconepenayH.

56. Onumure crnocoObl ompeaeneHus mapamerpa Kla. Hamumure ypaBHEHHME IS pacueTa
KOHLIEHTPALlUl PaCTBOPEHHOT'O0 KUCJIOPOJA B KYJbTYpalbHON JKUAKOCTU MPU MEPUOIUUYECKOM
KyJIbTHBUPOBAHHUHU.

57. Jlaiite onpeneieHne paBHOBECHOM 1 pabo4eil KOHIIEHTPAIIU pacTBOPEHHOTO KHCIOPO/A.

58. O6001IeHHOE CTEXMOMETPUUECKOE YpaBHEHHUE MHUKPOOMOJIIOTUYECKOro Ipolecca [0
aHAJIOTUU ¢ XUMHUYeCcKoM peakiueil. Kak onpeaenuTs yciaoBHYIO «popMyiy» OHOMacchl U3 ee
AJIEMEHTHOTO cocTaBa?

59. Ilosicaute nousitue C-moms 6momaccel. [Ipusenure hpopmyny Croyrxamepa st OMOMAacCHI.
KakoBa monexynspras macca C-mons? Kak paccuutarbh CTEXUOMETPUUYECKUN BBIXO]T OMOMACCHI
OT UCIOJIb3YEMOT0 YIIIepoJHOro cybcrpara?

60. UTo Takoe «A0CTYIHBIE JIEKTPOHBD B cyOcTpaTax u B Omomacce? Kak paccuuTtaTh CTEICHb
BOCCTAHOBJIEHHOCTH CyOCTpaTOB, OMOMAacchl U MPOLyKTOB MeTaboau3ma?

61. Kak paccunrtaTh crexumomMerpuueckue Kod((UIMEHTHl Mporecca (epMEeHTAluH, 3Has
KOJMYECTBO U3PACXOJOBAHHOIO CyOCTpaTa U 00pa30BaBIINXCS MPOIYKTOB U OMOMAacChI?

62. KakoBa cTeneHb BOCCTAHOBJICHHOCTH BOJIbl, TUOKCH/IA YTJIEpO/ia, aMMHUaKa, MeTaHa?

63. Kak omnpenenuth KOJMYECTBO TEIIa, BBIACIUBIIErOCS B Ipolecce (pepMeHTAluu, 3Has
CKOpOCTH IoTpebiaeHus cyOcTpaTa 1 00pa30BaHMs IPOIYKTOB METa00IM3Ma U caMoii OnoMacch?
64. Kak onpeaenuTh MHTEHCUBHOCTD TETNIOBBIJICICHUS B Ipoliecce pepMeHTauu?



