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1. Henn, 3axa4m ¥ MJIAHUPYeMble pPe3yJIbTAThl 00y4YeHHs N0 JUCIUILIHHE

He.]'lblO OCBOCHUA OTUCHUIIINHBI «MaTremaTtuueckoe MOACIINPOBAHUC OMOTEXHOJIOTHYCCKUX
nmpoueccoB M CUCTEM» ABJACTCA — MOJIYYCHUC TIPCACTABICHUA O TCOPCTHUYCCKUX OCHOBAX

H.HaHI/IpOBaHI/ISI 158 OpFaHI/I3aLII/II/I HaqubIX C-)KCHepI/IMeHTOB nu COBpeMeHHLIX METOoAax
MaTeMaTH4eCKO 00pabOTKH Pe3yIbTaTOB SKCIIEPUMEHTOB.

K ocHoBHBIM 3amayaM OCBOCHHUS AUCHUIUIMHBI «MaTeMaTtnyeckoe MOACIMPOBaHUE
OMOTEXHOJIOTHYCCKUX TIPOIIECCOB U CUCTEMY CIICTyET OTHECTH:

— IOJIyYCHHE TIPEJICTABICHUS 00 OCHOBHBIX METOJaX TMOCTPOCHHS DKCIIEPUMEHTAIbHBIX
MOJICIICH;

— IpUOOpPETEHNE HABBIKOB IIOCTPOEHMS JKCHEPUMEHTANbHBIX MOJEJIEH W aHalau3a HX
HpI/IMeHI/IMOCTI/I;

— MOJIy9€HUE TMPEJCTaBICHUSI O COBPEMEHHBIX IPOrPAaMMHBIX TaKeTax oOpaboOTKH

MAaTEMATUYCCKUX JaHHBIX.

O6yquI/Ie Mo JucHuIIMHe «MaTteMaTuyecKoe MOJCIUPOBAHUC OHMOTEXHOJIOTHYECKUX
MpoucCCOB U CUCTCM» HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie y 06yqa101111/1xc;1 (S (591474:0)11150,€ KOMHeTeHHI/Iﬁi

Kox v HanmenoBanue
KOMIIETeHI M Ii

NHaukaTopbl J0CTHXKEHHST KOMITeTeHITHH

IIK-1 CriocoGeH mpoBOIUTH
paboThI o 06paboTKe U
aHaJIM3y HAYyYHO-TEXHUYECKOM
nHpOpMAaINU U Pe3yIbTaTOB
HCCIIeJOBaHUH

UIIK-1. 3HaeT MeTObI IIAHUPOBAHUS U OPTaHU3ALINHT
MCCJIEI0BAHUI U pa3pabOTOK, METO/IbI aHAJIU3A U
0000111eHUSs] 0TEYECTBEHHOT'O U MEXKYHapOHOTO OIBITA B
CBOCH 001aCTH HCCIICIOBAHMIA.

NIIK-2. YMeeT npuMeHATh HOPMAaTUBHYIO JOKYMEHTAIUIO B
COOTBETCTBYIOILEN 001acTU 3HAHUH, OPOPMIISITH
pe3yabTaThl HAYYHO-UCCIEA0BATEIbCKUX U ONBITHO-
KOHCTPYKTOPCKHUX pabOT, MPUMEHSATHh METOIbI aHATTU3a
HAyYHO-TEXHUUECKON HHpOpMAIIIH.

NIIK-3. CnocoOeH aHaNU3UpOBaTh HAy4YHO-TEXHUYECKOU
uH(pOpMaIIHU, TPOBOJUTH IKCIIEPUMEHTHI, 00pabaThIBaTh U
000011aTh MOJYYECHHBIC JaHHBIC

VK-1. Cnocoben
OCYILECTBIIATH MTOUCK,
KPUTHYECKUI aHAJIN3 U CUHTE3
uHpopMaln, IPUMEHATh
CUCTEMHBIN MOJIXO JUIs
pELIEHNs TOCTABJIEHHBIX
3a1a4

NYK-1.1. Anamusupyer 3amady, BBACIAS €€ 0Oa30BbIe
COCTaBJIAIOLIME. 3HAeT OCOOCHHOCTH  MOJAEITUPOBAHMS,
MacIITa0OMPOBaHUS M ONTUMM3ALMHU OHOTEXHOJIOTMYECKUX
CXeM M IPOLECCOB, 3aKOHOMEPHOCTH KHHETUKH pOCTa
MHUKpPOOPTraHu3MOB U 00pa30oBaHUs MPOAYKTOB METab0IN3Ma;
MOJIENI pocTa U 00pa30BaHUs POITYKTOB.

NYK-1.2. OcyuiecTBisieT MOUCK, KPUTHYECKH OLICHUBAET,
0000111aeT, cUCTEMaTU3UPYET U paHXKHUPYyeT UH(OpMaLIHIO,
TpeOyeMyIo Ui peleHHs OCTaBICHHON 3ajauu. Y MeeT
MIPOBOAMTH MOJIETUPOBAHNE OUOTEXHOIOTUYECKUX CUCTEM.
NVYK-1.3. PaccmaTpuBaeT U npeagaraeT palioHaIbHbIE
BapHaHThI PELIEHMs] TIOCTABJICEHHOM 3a/1a4H, UCIIONIb3Y S
CUCTEMHBIN MOJXO0J], KpUTUYECKH OLIEHUBAET UX
JIOCTOMHCTBA U HeJlocTaTKU. Bianeer merogamu
MOJICIIUPOBAHMS ¥ MacIITAOUPOBaHUS
OMOTEXHOJIOTHYECKOTO TIpoliecca.




2 MecTO TUCHUILIHHBI B CTPYKTYype 00pa3oBaTe/IbHOH IPOrpaMMBbl

Hucnummuaa «MaTeMaTH4eckoe MOJISTHPOBAaHUE OHOTEXHOJIOTHYECKUX TPOIECCOB U
CUCTeM» K YHUCIy Yy4eOHBIX aucuuiuinH Yactu, GopMupyeMol ydacTHUKamMu 0Opa3oBaTelIbHBIX
oTHoueHud broka 1 ocHOBHOM 00pa3oBaTellbHOM IporpamMmbl OakanaBpuarta. « MaremaTuueckoe
MOJIEJIUPOBAHUE OHMOTEXHOJOTHYECKHX TIPOIIECCOB M CHUCTEM» B3aMMOCBS3aHa JIOTUYECKH U
COJIEpKATEIBHO-METOANYECKH CO CACAYIOIIMMU AUCHUIUIMHAMU U npakTukamMu OOII:

- «BpIcIas MmaTeMaTUKa;

- «Duzukay;

- «O0m1as OUoIOTHSI U MUKPOOUOIIOTHS

- «buoxumusy.

OCHOBHBIE TOJOXEHUS TUCIUIUIMHBI JTOJKHBI OBITh HCIIONB30BaHBI B JaTbHEHUIIEM MpU
M3YYEHUH CIIETYIOMINX AUCUUIUIMH (IPAKTHK):

— Bb2.2.2 «IIpousBoacTBeHHas MpaKTHKA (IPEATUTIIOMHASN )»;
— b.3.1 «BeinmyckHas kBanudukaontas padboray.

3 CTpyKTypa U coiepKaHHue QU CUUILIHHBI
OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIIAET 2 3aUeTHbIC eNUHUIIBI (72 "aca).

3.1 Buabl yueOHOM padoThbl M TPYA0EMKOCTD
(o popmam oOyueHwus)

3.1.1. Ounas ¢popma oOyueHus

Ne Bu yue6Hoii padoThI KouaunuectBo | CemecTphl
n/n 4acoB 6
1 | AyauTopHble 3aHATHSA 36 36
B ToM yncie:
1.1 | Jlekium 18 18
1.2 | CemuHapCcKHe/IPAKTHUECKUE 3aHITHS
1.3 | JIabopaTopHble 3aHATHS 18 18
2 | CamocrosiTesqibHasi padoTa 36 36
B ToM yncie:
2.1 | IlpopaboTKa JEKIIMOHHOIO MaTepuasa 18 18
2.2 | IlogrotroBka K JJaDOpaTOPHBIM 3aHSITHSIM 18 18
3 | IlpomexyTouHas aTTecTaAlUs
3auer 3auer 3auer
Hroro 72 72




3.2 TemaTuveckuii NJIaH U3yYeHUs TUCHUIIINHbBI

(mo popmam oOyueHUs)

3.2.1. Ounas popma oOydeHUs

n/n

Pa3genbl/TeMbl
JTUCIHUILINHBI

TpynoemMKocTb, 4ac

Bcero

AynutopHas padora

Jlexuuun

Cemunapckue/
NPaKTUYCCKHE
3aHATHS
JlaboparopHeble
3aHATHUS
[IpakTnueckas
MOJITOTOBKA

CamocrosiTeJabHas
paGora

11

MoaenupoBanue
OMOTEXHOJIOTHYSCKHUX TPOIIECCOB

N

1.2

Mopnenu KUHETUKHU pocra
MHKPOOPTraHU3MOB

16

N

13

OCHOBEI MaAaTEMATHYICCKOI'O
MOACIIMPOBAHUA

16

14

[IpoBepka CTaTUCTUYECKOUN
runore3bl. Mojenn KHHETUKM pocTa
MHUKPOOPTraHU3MOB B peakTopax
MEPUOINYECKOTO NEHCTBUS

16

1.5

MopaenupoBanue KUHETUKHU
pocTa MUKpPOOPraHM3MOB B PEAKTOpPaAX
HENPEPBIBHOTO AEHCTBUS

16

1.6

KoppensuuonHusiit aHaJu3.
MacmrabupoBanue
OMOTEXHOJOTMYECKUX MPOLIECCOB.

1.7

BnusiHne kucnopoga u Apyrux
nmapaMeTpoB Ha  MaclITaOMpOBaHHE
OMOTEXHOJIOTMYECKUX MPOIIECCOB

1.8

Crepexnomerpus B
OMOTEXHOJIOTHYECKUX Mpoueccax.
JIMcniepCUOHHBIN aHaAJIN3.

1.9

[InanupoBanue IIOJIHOT'O
¢akTopHOTO JKCIIEPUMEHTA.
OnTumuszanusi mporecca M0 METOAY
bokca-Yuicona

Hrtoro

72

18

18

36

3.3 Conep:kanue TUCUMILIIMHBI

Tema 1. MoaenupoBanue OMOTEXHOJIOTHUECKUX MPOIIECCOB
TpebGoBaHusi, MpeabABIsIEMbIE K MATEMAaTHYECKUM MOJIEIISIM. ITambl TTOCTPOCHUST MOJICIICH.
Tunel Mosieneit B OMOTEXHOJIOTHH. DTambl MMOCTPOSHUS MOJENEH OMOTEXHOJIOTUYECKUX MPOIIECCOB
JI11 OMOTEXHOJIOTHYECKOTO CUHTE3A.
Tema 2. Moaenn KHUHETUKH pOCTa MUKPOOPTaHU3MOB




Poct 1 pa3zBuTHE MUKOPTaHU3MOB. 3aBUCHUMOCTB CKOPOCTH pOCTa OT cyOcTpaTa. 3aBUCHUMOCTh
CKOPOCTH pPOCTa MHKPOOPTaHW3Ma OT KOHLEHTpAIMH MpPOAyKTa, MeTabonu3Ma. MHOrodakToHble
Mozenu. BinmsHue mnpoueccoB aucCUMWISIIMM. Moaenu KHHETUKH Jerpajalid. 3aBHCHUMOCTb
CKOPOCTH POCTa MHKPOOPTaHHU3MOB OT TEMIIEpaTypbl, BeTUYUHBI PH, mpoayKTOoB MeTabonm3ma.
MaremaTuueckue MoOJENH, 3aBHCALIME OT cyOcTpara, KHHETHKa IPOAYKTOB OHMOCHHTE3a
MeTaboau3ma. brIo4yHbIi MoaX0 K MOAETHUPOBAHHUIO.

Tema 3. OcCHOBBI MaTEMATUYECKOI'O MOAECIIUPOBAHNUS

Bapuauvonnsiii psa. Iloctpoenue rucrorpammel. IloHsATHE O CTaTUCTHYECKOM OLICHKE.
TpeboBaHMs K CTATUCTUYECKUM OLleHKaM. JloBepUTEeIbHbIN HHTEPBAIL.

Tema 4. IIpoBepka cTaTUCTUUYECKOM TUIIOTE3bl. MOJIE€IM KHHETUKU POCTa MUKPOOPTraHU3MOB
B PEAKTOpax NEPUOAUYECKOrO JEHCTBUS

[TonsstTue o craructuyeckol runore3e. Jlormka MNPOBEPKU CTATUCTUYECKUX THIIOTES.
Cratuctuueckuii kpurepuil. [IpoBepka CTaTUCTMYECKOM THMIIOTE3bl O PABEHCTBE JUCIIEPCHUU.
ITpoBepka rHIOTE3bl O PAaBEHCTBE MAaTEMATUYECKUX O0XKHMJIAHUHM JBYX HOPMAaJIbHO paclpeiesieHHbIX
CllydyaliHbIX BEIMYMH (ciay4yaid Maiblx BbIOOpok). IlpoBepka rumore3sl O HOPMaJbHOCTH
pacopenenenus cilydaiHOW BenuuuHbBL. MoJenupoBaHue KHHETHKM pocTa B OHOpeakTopax
NEPUOANYECKOTO JEUCTBUA. 3aMeIEHHE CKOPOCTH pocTa - Mozenu depxronbpcra. Ontumusanus
IPOJOKUTEIbHOCTH EPUOANYECKOTO KYJIbTUBUPOBAHHUS.

Tema 5. MogennpoBaHue KMHETUKH POCTa MUKPOOPIaHU3MOB B PEAKTOPAX HENPEPBIBHOIO
JIEHUCTBHUS

VYcinoBus HENpephIBHOIO KyJIbTUBHUPOBAHUS MHUKPOOPraHM3MOB. Teopus XeMOCTaTHOIO
KyJIbTUBUpOBaHHs. CIIOCOOBI OIpeiesieHus] TapaMeTPOB POCTa KYJIbTYPHI U3 SKCIEPUMEHTAIBHBIX
JAHHBIX XEMOCTAaTHOI'O KyJIbTUBUPOBaHUs. IHrMOMpoBaHue MpOAyKTaMH MEeTaboJIn3Ma B YCIOBHSIX
XEMOCTaTHOTO KyJIbTUBUpOBaHUs. HenpepblBHOE KyJIbTUBUPOBAHHE C PELUPKYJIALKEH OMOMACCHI.
ABTOCEJIEKIIMSI B IIPOLIECCE XEMOCTATHOIO KyIbTUBMPOBaHUs. CpaBHEHUE ITPOU3BOIUTEIBHOCTH I10
OromMacce nepuoIMYeCcKOro U HEMPEPHIBHOTO MPOLIECCOB.

Tema 6. Koppensiunonsslil ananus. MacmrabupoBaHue OHOTEXHOIOTHYECKHUX ITPOLIECCOB.

Koppensimonnass ~ 3aBUCHMMOCTh, KO3 (UUHMEHTHl  Koppensuuu. MamrtabupoBaHue
O6uoTexHojornyeckux mnpoueccoB. IlocraHoBka 3amaun  macmrabupoBanusa. Ilomxox  k
MacIITaOMPOBAaHUIO HAa OCHOBE yuyeTa KOHIIEHTpAallMM PACTBOPEHHOIO KHUCIOpOJa:a’panusi Mpu
KyJIbTUBUPOBAaHUM MUKPOOPraHU3MOB. BilMsiHNE KOHIIEHTpallui paCTBOPEHHOIO B CPEZIE KUCIOPOIa
Ha POCT MUKPOOPTaHU3MOB. AOCOPOIHS KUCTIOPOIa B OMOPEAKTOPax MEPUOINMIECKOTO AEHCTBUS IPH
KyJIbTUBUPOBaHUM MUKPOOPIaHU3MOB.

Tema 7. BuwusgHue kuciopoja U JApYyrux IapamMeTpoB Ha  MaclITaOMpOBaHUE
OMOTEXHOJIOIMYECKHX MPOLIECCOB

AGcopbuust kuciaopojia B OMOpPEakTOpe HEMpPEPHIBHOIO JAEUCTBUSI NMPU KYJIbTHBUPOBAHHUU
MHUKpOOpranuzMoB. Metojibl onpenenenus napamerpa KLA B ammapartax pa3ivyHOro macmrada
Jpyrue kputepun MacmTabHOTo rnepexojaa. PerpeccoHHbIN aHamu3.

Tema 8. Ctepexuomerpust B OMOTEXHOJIOIMYECKHX Mpolieccax. JIMCcIepCuOHHbIN aHAIu3.

DKOHOMHYECKHE U MEeTaboIUTHYECKHe KO3(DPUIMEHTHI BbIXOAA MPOAYKTA MO MPOAYKTY U
cyOcTpary. 3aKkoH coxpaHeHHsI MaTepuu. [IpaBuiao MaTeMaTHyecKOro OnucaHus BbIBOA (HOPMYJIIbI
O6uomacchl MUKpOOpraHm3MoB. Pacuer BbIxosja Oumomaccel Ha yriepogHoM cybcrtpare. Pacuer
BBIJICJIIEMOTO TEIIa B OMOXMMHYECKOM Tporiecce. J{ucnepcuoHHbIi aHam3.

Tema 9. [InanupoBaHue MOJTHOTO (PAKTOPHOTO SKCIIEPUMEHTA

[lpuHIMNBl  TUTAaHUPOBAHUS OAHO(MAKTOPHBIX M  MHOTO(AKTOPHBIX  JKCIIEPUMEHTOB.
KoHuenmuu Teopur MaTEMAaTUUYECKOTO HKCIEPUMEHTA: PaHJOMHOCTb, IIOCIEA0BATENbHOCTh
HKCIIEPUMEHTAa, MaTeMaTUYECKOEe MOJIEIMPOBAHNE,0NTUMAIILHOE UCI0JIb30BaHKE (hakTopoB. Teopus
IUIAHUPOBAHMs Ul TIOMCKA ONTHMAJbHBIX YCIOBUH [UIsl KyJIbTHUBHUPOBAaHHUS IPOIYLIEHTOB.
[ToctpoeHne MaTpuipl IUITAHUPOBAHMSI MOJHOTO  (DaKTOpPHOrO dSKcrmepuMeHTa. MHTepsan
BapbupoBaHus. Ormnpenenenue kodhUIUMEHTOB ypaBHEeHUs perpeccud. IloMck omTHMaNbHBIX
YCIIOBUH JJISl CIIOKHBIX ITPOLIECCOB METOJOM «KPYTOTO BOCXOXKACHUSI-CITYCKaY.



3.4 TemaTuka ceMMHAPCKUX/TIPAKTUYECKUX U JTA00OPATOPHBIX 3aHATHI

3.4.1. CeMuHapcKue/mpakTUIECKUE 3aHATHS
Cemunapckue/npaxmuyeckue 3aHAMus He npe0yCMOompeHoi.

3.4.2. JlabopaTopHbIe 3aHATHS
«OnTuMuU3aIMs IpoLeccoB pocTa MpoayleHTa. MaTtemaTudeckas MOJENb POCTa
[InanupoBaHue SKCIEPUMEHTA IO IUIaHY MOJHO(GAKTOPHOMY 3SKcrepuMeHty. [IpoBenenue

skcnepumenTta. [loctpoenne maremarnueckoi moaenu. OnpeaeneHne cpeTHuX 3HaueHH OnoMacchl
npoayueHra; Ilposenenre QUCIIEPCHOHHOIO aHAIM3a U ONPEAEICHNUE BOCIPOU3BOAUMOCTD OIIBITA.
CocraBnenue ypaBHeHHs perpeccun. [IpoBeeHne O1eHKH 3HaYUMOCTH KO HUIIMEHTOB PETPECCHH.
OneHka afeKBaTHOCTU MOIXy4eHHOW Mojenu. CoCTaB/IEHUE IIaHA SKCIIEPUMEHTA MOUCKA YCIOBUM
onTHUMH3alMM npouecca 1o Merony bokca-Yuicona. Ilosenenue skcnepumenra. IIposeneHune
HOBTOPHOTO JJUCIIEPCUOHHOTO aHAJIN3a, COCTABJICHUE CKOPPEKTUPOBAHHOTO YPaBHEHHUS PEIPECCHH.

3.5 TemaTuKa KypCOBBIX IPOEKTOB (KypPCOBBIX padoT)

Kypcoswvie npoexmul u Kypcogvle pabomwl He npedycmMompeHul.

4 Y4yeOHO-MeTOoAuYeCKOe U MH(POPMAIIMOHHOE o0ecTieyeHne

4.1 HopmatuBHbie 1okyMeHTbI 1 'OCTbI

1. TOCT P 59793-2021 Undopmatinonubie TexHoMOruu. KoMIieke ctanapToB Ha
ABTOMATU3UPOBAHHBIE CUCTEMBI. ABTOMAaTHU3UPOBaHHbIE cucTeMbl. CTaluu CO3/1aHUs

2.TOCT 21.408-2013 Cucrema npoeKTHON JOKYMEHTAIIMH JJIsi CTpouTenseTBa. [IpaBumna
BBINOJIHEHUS pabouell TOKyMEHTAllu aBTOMAaTHU3alluU TEXHOJIOTHYECKHUX MPOLIECCOB

3.TOCT 21.208—2013 Cucrema npoeKTHOM TOKyMEHTAlUU AJIsi CTPOUTENbCTBA.
ABTOMaTH3aIMs TEXHOJIOTHYECKUX MporeccoB. O003HaYeHHs yCIOBHbIE TPUOOPOB U CPENICTB
aBTOMAaTHU3aIMK B CXeMax

4.2 OcHOBHAf JIUTEpPATYypa

1. Mukpobuosiorusi: Teopusi U mnpakTuka. B 2 u. Yacte 2 : yueOHUK A5
OakanaBpuata u Maructparypsl / A. . Hetpycos, 1. B. KotoBa. — M .: V3aTensCcTBO
FOpaiir, 2018. — 332 c. — Cepus : bakanaBp u maructp. Akagemuyeckuii Kypc. URL:
https://urait.ru/bcode/589932



2. O6mas 6uorexnonorus : yueOnuk / B.B. Peun, H.A. Ateiksan, E.B. Jluscekuna, JI.A.
Kanumanues, B.B. IllytoBa, H. XKXenes, P.P. burnos, T.B. OpunnnukoBa; moa oomr. pen. akan. A.M.
MupomHukoBa. - 3-e u3l., Ao1. u nepepad. - Capanck : U3n-Bo Mopnos. yu-ta, 2019. - 416 c. URL:
https://e.lanbook.com/book/154367

4.3 JlonoiHUTEILHAS JTUTEPATYyPA

1. Cmtonsies, B.IL., ITnomko, E.A. OcHoBbI OMOTexHOIOTHH. HaydHbIE OCHOBBI
OouoTexHooruu: yuedbnoe nmocodue [Dnexrponnsiii pecypc]/B.I1.Crtonsies.- Cankr-IlerepOyprekuii

roCyIapCTBEHHBIN JiecoTexHuueckuii yuusepeutet, 2012.- 112¢. URL: https://e.lanbook.com/book/
4531

4.4 JDyieKTpOHHbBbIE 00pa30BaTeJIbHbIE PeCYPChI
D0P ne paszpaboTan

JIuueH3uoHHOE M CBOOOHO pacnpocTpaHsieMoe NPorpaMMHoOe odecrieyeHune

1. IIporpammel makera Microsoft Office (Word, Excel, PowerPoint).
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4.6 CoBpeMeHHble mpo(eccHOHANIbHBbIE 0a3bl JaHHBIX M MH(OPMALMOHHBbIE
CIIPaBOYHbIE CHCTEMbI

Her.

4.7 JD1eKTpPOHHO-00pa30BaTe/LHBINA pecypc AUCHMIIMHBI Ha miaatdopme LMS npen-
CTaBJICH.

Kypc: MaremaTuueckoe MojieIMpoBaHue OMOTEXHOJIOTUYECKUX TpolieccoB U cucteM | CJIO

MockoBckoro [loaurexa

5 MaTepI/laJleO-TeXHI/I‘{eCKOG odecrneuyeHue

Jlna peanuzanuu pabodeid mporpaMMbl UCIOJIB3YIOTCS:

Jlexumonnas aymautopusi kKadeapsl «Xumbmorex» ABS5511 (115280, r. MockBa, yi.
ABto3aBojckasa, 1. 16 ctp. 1 (xopmyc 5)), oOOpymoBaHHas: CTOJIBI y4e€OHBIE CO CKaMbSIMH,
ayJUTOpHAsl JIOCKa, MYJbTHUMEAMWHBIA KOMIUIEKC (MyJIbTHMEAMIHAS JOoCcKa, HOyTOyK). PaGouee
MECTO MPENnoAaBaTeIs: CTOM, CTYMl.

AynuTopust Uil CEMUHApCKUX M MPAaKTUYECKUX 3aHATUH Kadenpsl «Xumbuorex» AB5404a
(115280, r. MockBa, yi. ABrto3aBoackas, A. 16 ctp. 1), oGopynoBaHHas: CTOJIbI y4eOHbBIE CO
CKaMbsIMM, ayJUTOpHAasl J10CKa, MYJbTUMEAUNHHBIA KOMIUIEKC (IEPEHOCHON MPOEKTOp, HOYTOYK).
Pabouee mecTo mperogaBaTens: CTOM, CTYII.

Jlabopatopus kadeapsr «Xumbuorex» A54056 (115280, r. Mocksa, yi. ABT03aBOJCKas, .
16 ctp. 1 (xopryc 5)), obopymoBaHHas: 1a00OpaTOPHBIC CTOJBI, JJAMHHAPHBIA MIKa(d, BBITSKHOU
mkad, Bechl mnpenusnonHbie KERN, Bechl anamutiueckue Vibra, MarHuTHbIE MEIIAIKH,
cnekrpodotomerp IIB3-5300, pH-mMeTp DKOHMKC, XUMHUUECKas MOilKa, XMMUYECKHE pPEaKTHBHI,
XUMHYecKas Mocya.

Peanuzanus oOpa3oBaTenbHON MPOrpaMMbl 00eCTIEYMBAETCS TOCTYIIOM KaX/I0T0 CTyIeHTa K
nH(OPMaLMOHHBIM pecypcaM — OubnoTeuHoMy (OHIY U CETEBBIM pecypcam MHTepHeT.

6 Meroanyeckue peKOMeHIALUA

6.1 MeToanyecKkue peKOMEHIAUN JJIA NPENnoJaBaTe s 110 OPraHu3aluu
00y4eHuUs

OcHOBHBIM TpeOOBaHNEM K NMPENOAABAHNIO TUCIUITIIMHBI SIBJISIETCS TBOPUYECKHMA, TPOOIEMHO-
JIMaJIOTOBBI MHTEPAKTHBHBIHN TI0IX0/1, TO3BOJISIOIINN IIOBBICUTH HHTEPEC CTYACHTOB K COACPIKaHUIO
yueOHOro MaTepuaia.


http://www.nature.web.ru./
https://online.mospolytech.ru/local/crw/course.php?id=12680
https://online.mospolytech.ru/local/crw/course.php?id=12680
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OcHoBHas (hopMa M3y4eHUs U 3aKpENJIeHUs 3HAHUU 110 3TOM TUCLUIUIMHE — MPAaKTHYECKas.
IIpenonaBareis NOKEH NIOCIEI0BATEIBHO IIPOBECTH PsI/l IPAKTUYECKUX 3aHIATUH, B X0/ KOTOPBIX
CIelyeT COCPENOTOYMTh BHUMAHUE HaA KIIOUEBBIX MOMEHTaX KOHKPETHOTO TEOPETHYECKOrO
Marepuaia, a TakKe OPraHW30BaTh IPOBEIECHHE CEMUHAPCKUX 3aHSATHH TakKUM 00pa3oM, YTOOBI
AKTUBHU3UPOBAaTh MBIIUICHHE CTYAEHTOB, CTHUMYJHMPOBAThb CAMOCTOATEIBHOE W3BJICUCHUE HMU
HeoOXonuMoW HMH(OpPMAIMM W3 PA3TUYHBIX HCTOYHHKOB, CPAaBHHUTEIBHBIN aHAlU3 METOJIOB
pELICHUH, CONOCTaBJIEHUE IIOJYYEHHBIX pE3yJbTaToB, (OPMYJIHUPOBKY M  apryMEHTALHUIO
COOCTBEHHBIX B3IJISZIOB HA MHOTHE CITIOPHBIE TIPOOIEMBI.

OcHOBY yueOHBIX 3aHATUH N0 AUCUUILIMHE COCTABIISIOT IPAKTUYECKHE 3aHATHA. B nmpouecce
Oo0y4YeHHsI CTYACHTOB HCIOJB3YIOTCS pa3iU4yHbe BUIBl YYEOHBIX 3aHATUH (ayJUTOPHBIX U
BHEAYJUTOPHBIX): CEMHUHAPCKUE 3aHATUSA, KOHCYJIbTallMU U T.1. Ha mepBoM 3aHATHM 10 JaHHOH
y4eOHOW AMCLMIIIIMHE HEOOXOAMMO O3HAKOMMTH CTYIEHTOB C NOPSAJKOM €€ M3yU€HUs, PacKpbITh
MECTO U POJIb JUCLUIUIMHBI B CUCTEME HAYK, €€ IPAKTUYECKOE 3HAYEHUE, JOBECTU 10 CTYACHTOB
TpeGoBaHus Kadeapsl, OTBETUTH Ha BOIPOCHI.

IIpu moAroToBKe K NMPaKTHUECKUM 3aHATUAM IO Kypcey «MHpopMalnoHHbIE TEXHOIOTUU B
OMOTEXHOJIOTMH U OMOMHKEHEPUN» HEOOXO0IMMO MPOIyMaTh IIJIaH UX MPOBEIEHUS, O3HAKOMUTbHCS C
HOBMHKAaMHU Yy4eOHOM M METOAMYECKOW JUTepaTyphl, MyOIMKalMsSIMU NEPUOJUUECKON MevaTd 1o
TEMe MPAKTUYECKOTO 3aHSITHSA, ONPEACTUTh CPEACTBA MAaTEPHUATBHO-TEXHHUECKOTO OOECIICUCHUs
3aHATHA U IOPAIOK UX MCIIOJIB30BAHMSL.

B xoze nmpakTHYecKOro 3aHATHS MPETOAaBaTeNb TOJKCH Ha3BaTh TEMY, y4eOHbIE BOIPOCHI,
03HAKOMUTb CTYACHTOB C IIEPEYHEM OCHOBHOM U JOTIOJIHUTEIBHOM JIUTEPATYPHI 110 TEME 3aHATHS.

Bo Bpemst mepBoro 3aHsATHS OOOCHOBaTh MECTO W pOJb H3y4aeMOW TEMbI B Y4eOHOMH
JUCLHUIUIMHE, PACKPBITh €€ IMPaKTHYECKOE 3HAueHHUE, B IOCIEAYIOIIHUX 3aHATUSAX HEOOXOIUMO
yBSI3aTh €€ TEMY C MPEeABLAYIINMH, He HapylIast IOTUKU M3JI0KECHUsI YIeOHOTO MaTepuaia. 3aHsaTue
clleflyeT HauMHaTh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TeMY U KpYyT TeX BOIPOCOB, KOTOpHIE B €€
xoJie OyayT pacCMOTPEHBI.

B 3axitounTenbHON 4acTH 3aHATUS HEOOXOIUMO C(OPMYIMPOBATH OOIIKE BBIBOJBI 110 TEME,
PacKpBIBAIOIIME COJEP>KAHWE BCEX IIOCTaBIEHHBIX BOMPOCOB. OOBSIBUTH IUJIAH OUYEPETIHOTO
CEMHHApPCKOI0 3aHATHUSA, 1aTh KPATKNE PEKOMEHAINH 110 TIOATOTOBKE CTYACHTOB K CEMUHApY.

[Ipn 5TOM BO BCEX 4YacTAX 3aHATHS HEOOXOJMMO BECTH AMAJIOr CO CTYJAEHTAMM U J1aBaTh
CTYZI€HTaM BO3MOXKHOCTb JUCKYTHPOBATh MEX]y COOOM.

[lenp mnpakTUyecKuX 3aHATHH OOecneuyuTh KOHTPOJIb YCBOEGHHS Y4eOHOro marepuala
CTYACHTaMH, PaCHIMpeHHE M YIIIyOJieHHe 3HAHWM, MOJIyYeHHBIX UMH B XOJI€ CaMOCTOSTEIbHOMN
pab6oTel. [ToBbienue 3¢ HeKTUBHOCTH NPAKTUYECKUX 3aHATHH JOCTUTAETCS TOCPEICTBOM CO3aHMs
TBOPYECKON 0OCTAaHOBKH, pacrojararomiei CTyJIeHTOB K BbICKa3bIBaHUIO COOCTBEHHBIX B3IJISIOB U
CYKIEHHI Mo 00CyX1aeMbIM BOIIPOCAM, JKEJIaHUIO y CTYAEHTOB NOpaboTaTh Y JOCKHU MPU PELICHUN
3a/1ad.

ITocne Kaxaoro MpakTUYECKOTO 3aHATHS CACIATh COOTBETCTBYIOUIYIO 3aIlUCh B JKypHAlaxX
yueTa IOCEIIaeMOCTH 3aHATHH CTYIAEHTaMH, BBIACHUTb Yy CTapOCT Y4Y€OHBIX TPYIN NPUYHHBI
OTCYTCTBHS CTYICHTOB Ha 3aHATHUsX. [IpoBOIUTH TpyNIoBble U MHAMBHyalbHbIE KOHCYJIbTAllUU
CTYJIEHTOB II0O BOIPOCaM, BO3HUKAIOIIMM Y CTYJEHTOB B XOJ€ HX IOJATOTOBKM K TEKyIIeW M
IPOMEXYTOUHOM aTTecTallud Mo y4eOHOW IUCHMIUIMHE, PEKOMEH/I0BaTh B MOMOIIb Y4eOHBIE U
JIpyryue MaTepHuallbl, a TAKKE CIPABOYHYIO JTUTEPATYPY.

B mnpakThueckux HEOOXOAMMO BECTH [AHAIOT CO CTYACHTAaMH M JaBaTh CTYICHTaM
BO3MOXXHOCTh IUCKYTHUPOBATh MEX]Ly COOOH.

6.2 Meronn4yeckne yKazaHus /151 00y4al0NIUXCS 110 OCBOCHUIO IV CIUNJIMHBI
YcnemHoe u3yueHue Kypca TpeOyeT MOCemeHUsT M aKTHBHOW PabOThl Ha CEMHHApPCKHUX
3aHATUAX, BBIIIOJIHCHHA BCECX yqe6H1,1x Sa)IaHI/Iﬁ HpCHO}IaBaTeJ'IH, O3HAKOMJICHUA C OCHOBHOﬁ 158
JIOTIOJTHUTENBHON JuTeparypoil. OOyuaromieMycst HE0OXOAUMO PEryJSIpHO OTBOJAUTH BpeMs JUIs
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MOBTOPEHHUSI POMIEHHOTO MaTepHaa, MPoBEpPsisi CBOM 3HAHUS, YMEHHUS U HAaBBIKU M0 KOHTPOJIBHBIM
BOIIPOCAM.

Kaxxnplif cTyZeHT JODKEeH caM IUIaHMPOBAaTh CBOIO CAMOCTOSTEIbHYIO paboTy, UCXOHs U3
CBOMX BO3MOXHOCTEH M NPHUOPUTETOB. DTO CTHUMYJHPYET BBINOJIHEHHE paboTHI, co3maer Ooiee
CHOKOMHYIO0 00CTaHOBKY, YTO B UTOT'€ IMOJOXKHUTEIBLHO CKa3bIBACTCA HA YCBOCHUU MaTepHuaa.

BaxxHo monHee y4ecTh 00CTOSTENhCTBA CBOCH PabOTHI, YSCHUTH, YTO SIBIISETCS TJIABHBIM Ha
JAHHOM JTare, KaKylo MOCJeI0BaTeIbHOCTh pabOThl BHIOPATh, YTOOBI BBIIIOJHUTEH €€ Jy4Ylle U C
HAUMEHBIINMHU 3aTpaTaMHi BPEMEHHU U SHEPTHUH.

Jlia m0a0TBOpHOM padOThl HEMaOBa)KHOE 3HAYEHHE HMMEeT OOCTaHOBKa, OpraHU3alus
pabouero mecrta. Hy>)xHO 1MOOHTBCS, 9TOOBI MECTO PabOTHI IO BO3MOXKHOCTH OBLIO MOCTOSHHBIM.
Pabota Ha mpUBBIYHOM MecTe JieaeT ee Oosee miI0J0TBOPHOU. [IpoTlyKTHBHOCTE pabOTHI 3aBUCHUT OT
MPAaBWJILHOTO YepelIOBaHUs TpyAa W OTAbIXa. [lo3TOMYy Kaable Yac WJIHM JBa CIEAyeT JAeNaTh
nepepniB Ha 10-15 MUHYT.

[Ipu camocTosITeNnsHON TPOPaOOTKE AOMAIIHUX 3aJlaHUN W HAMUCaHUS WHIAMBHUIYAJTbHBIX
paboT CTyIeHTaM PEKOMEHy€eTCs MOIb30BAThCSI OMOIMOTEYHBIM (DOHAOM JTUTEPATypHhI (YUeOHUKaMU
U TICPUOJUYCCKUMHU W3IAHHUSIMH), a TakKe METOAMYCCKHMMH YKA3aHUSIMU TIO BBHITIOJTHCHHIO
CaMOCTOSITENIbHBIX PaloT.

7 ®OH/I OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI 1 OlleHMBAHUS Pe3yJabTATOB 00y4eHH s
CdopMUPOBAHHOCTH KOMITETEHIINI [TPU H3YYCHHH AUCIUIUIAHBI OMPEAEIACTCS TOCPEICTBOM

OLIGHKH COOTBETCTBHUSI OTBETOB W/WJIM BBHITIOJIHEHUS 3a/laHUI 3asBIICHHBIM HHIUKATOPAM B PaMKax
MEPONPUITUNA TEKYIIET0 KOHTPOJIS U IPOMEKYTOYHOM aTTeCTalluy (3a4eTa).

7.2 llIka/1a 1 KPUTEPHHU OLICHUBAHUS Pe3yJIbTATOB 00y4eHU s
@opMBI ITPOMEKYTOUHOM aTTECTAL[UU: 3a4eET.
[TpomexxyTouHas arrectanus oOydaromuxcs B ¢popMe 3adeTa MPOBOJUTCS IO pe3yjbTaTaM

BBITIOJTHCHHA BCCX BHJIOB yqe6H0171 pa6OTI>I, NpeaAyCMOTPCHHBIX y‘{e6HLIM IUIAHOM II0 JaHHOM
AUCHUIIIIMHE, TIPU 3TOM YUHUTBIBAIOTCA PE3YJIbTAThbl TCKYIIECTO KOHTPOJIA YCIICBAEMOCTH B TCUCHUC
CeMECTpa. OI_IGHKa CTCIICHU JOCTHXKCHUA O6y‘laI-OH_II/IMI/IC$I IJIAaHUPYEMBIX PE3YJIbTATOB 06yquI/151 1o
AUCHUIITIMHE TIIPOBOAUTCA IpenoAaaBaTeyieM, BCAYIIHUM 3aHATHA 1[I0 AJUCHUIUIMHE MCTOAOM
3KCH€pTHOI>i OLICHKU. IlIo wmroram HpOMe)KYTO‘IHOI\/JI arrecTaiiuu 1o AJUCHHUIIIIMHE BBICTABIIACTCA
OIICHKA «3a4TCHO», «HC 3a4YTCHOM)).

IIxkana oueHNBaHUA Onucanue

BoinonHeHs! Bce BUbI yueOHOU padOThl, MPEeayCMOTPEHHBIE yUeOHBIM
mw1aHoM. CTyA€HT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHUI,
HaBBIKOB MPUBEJICHHBIM B TaOJIUIAX IMOKa3aTeseH, Onepupyer

3 MPUOOPETEHHBIMH 3HAHUSMH, YMEHHUSIMH, HaBbIKAMU, IPUMEHSET UX B
ATIeHo CUTYalUsX MOBBIIIEHHOH cokHOCTU. [TpH 3TOM MOTYT OBITH
JOMYIIEHbl HE3HAYUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHUS IIPU
AHAINTUYECKUX ONEpaLUAX, IEPEHOCE 3HAHUI U YMEHUI HAa HOBBIE,

HECTAHJAPTHBIC CUTyalluU.
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He 3aureno

He BpimostHeH o1uH mitk 6oJiee BUIOB y4eOHOH paboThI,
MPETyCMOTPEHHBIX Y4eOHBIM IJIaHOM. CTYIEHT IeMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHUH, HABBIKOB ITPHBEICHHBIM B
Ta0JIMIIAX [TOKA3aTesICH, TOMyCKAOTCS 3HAYUTEIbHBIC OITHOKH,
MIPOSIBIIICTCSL OTCYTCTBHE 3HAHU, YMECHHIA, HABBIKOB I10 PSTY
MOKAa3aTeJeH, CTYICHT HCIIBITHIBACT 3HAYNTEIBHBIC 3aTPYTHEHUS TIPU
OTIEPUPOBAHUY 3HAHUSMU M YMEHUSMU TPU UX MIEPEHOCE HA HOBBIC
CUTYallUH.
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7.3 OneHo4HbIE CpeCTBA

7.3.1. Texyiuii KOHTPOJIb
JI7st TeKyIero KOHTPOJIst HCHOMIB3YIOTCS KOHTPOJIBHBIE PA0OTHI.

KommuiekT 3aganuii Uisi pyoe;KHOro KOHTPOJIA
10 JMCUHUIUIMHE «MareMaTH4eckoe MOCTUPOBAHIE OMOTEXHOJOIMUYECKUX MPOIIECCOB U CHCTEMY
Tema 1.
KonTpoabHbie BONPOCHI H 321aHUA
Yro Takoe reHepalibHasi COBOKYITHOCTh?
Uro Takoe BeIOOpKA?
CyTb BEIOOPOYHOTO METO/A.
[ToHsiTHE O peNPEe3eHTAaTUBHOCTH.
[ToHsATHE O CTATUCTUYECKOMN OIICHKE.
TpeOoBaHusI K CTATHCTUYCCKUM OIICHKAM.
[ToHsATHE O TOBEPUTEILHOM UHTEPBAJIE.

NogakowhE

8. [lama BrIOOpKa (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.
[TocTponTh BapUAIMOHHBIN P W THUCTOTPAMMY, BBIUHUCIHTH X, S H JOBEPUTEIBHBIN
WHTEpBaJ JJIs TeHepalibHOM cpenneit pu =0.95.

9. lana BbIOOpKA (JITMHA 3€peH MIICHMIIBI 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 BapHUallMOHHBIN PsIT U TUCTOTpaMMy. Berunciuth X,S JOBEpUTENbHBIN HHTEPBAT
JUTsl TeHepainbHOM cpenueit, B=0,99.

10. Hana BeIOOpKA (TTUTEILHOCTH CEPACYHOTO IUKJIA 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 BapHUallMOHHBIN PSIT U TUCTOTpaMMy. Berunuciauth X,S JOBEpUTENbHBIN HHTEPBAT
JUTsl TeHepabHOM cpenneit mpu =0,999.

11. Jlana BeIOOpKa (BEC MO3Ta KPBIC 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.
[TocTpouTh BapHAMOHHBIA PSS W THCTOrpaMMy. Berawcmuth X, S ITOBEpUTETHHBIN
WHTEPBaJ JJIA TeHepaIbHOU cpemnei mpu =0,99.

12. Jlana BeIOOpKA (COmEpkaHUE MUTOXOHIPUAIBHOTO OeKa B MO3re KpbIC B MI/T Mo3ra): 17.1,
155, 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.

[TocTpouTh BapHallMOHHBIN P ¥ TUCTOrpaMMy. Beruuciuthe X,S 10BepuTENbHBIA HHTEPBAI

JUTsl TeHepaibHOM cpenueit pu =0,99.
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13. Jlana BbIOOpKa (KOJMYECTBO O€Jika B CHHAIITOCOMaxX MO3ra KpbIiC B MI/T mo3ra): 9.9, 10.4,
6.8,8.6,5.5,5.1,3.9,3.9,7.0,43,52,44,6.4,2.1,13,88,3.4,22,7.4,6.2,5.0,5.0, 10.8, 7.0, 5.0,
10.8,7.0,5.0,3.2,7.8,5.2,2.1,44,56,4.8,84,3.1,1.3,26,2.8,6.5,5.7,4.3, 7.5, 2.1.

[TocTpouTts BapualOHHBIN psiA ¥ rucTorpammy. Beruncnuts X, S 1oBepuTeIbHBINA HHTEPBAI
JUTs TeHepanbHOU cpenueit mpu $=0,99.

14. Jlana BbIOOpKA (KOJWYECTBO O€lika B BOJOPACTBOPUMOM (PpakIuu Mo3ra KpbhIC B MI/T
mo3ra): 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 BapHalMOHHBIN psAA W TUCTOTpamMMmy. Berumcnute X,S U TOBEpUTEIbHBIN
MHTEPBAJI JJIsl TeHepabHOM cpenneii npu S = 0,95.

15. lana BeIOOpKA (JUIMHA 3€pEH MIICHUIIBI 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, 541, 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 BapHAIMOHHBIM psSA U TUCTOrpamMMy. Bprauciauth X,S U JOBEPUTEIBHBIN
WHTEPBAJ IS TeHepaJIbHOH cpeaneii ipu S = 0,95.

16. Jlana BeiOOpKa (comeprkanue Oenka B rpy0Ol MUTOXOHIPHAILHOM (DpaKIIUK B MT/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.
[TocTponTh BapHallMOHHBIA psAJ U TUCTOrpammy. Bperumcnaute X,S U 10BEpUTENBHBIN
MHTEpBaJI JJIs TeHepabHOM cpenueit npu £ = 0,95.
Tema 4. IIpoBepka CTATHCTHYECKUX THINOTE3
KonTpoabHbie BONPOCHI U 321aHUA

Uro Takoe craTUCTHUYECKas runoresa?
Jlornka npoBepKU CTaTUCTUYECKUX TMIIOTES.
UTo 3HaYUT TOCTOBEPHOCTH PA3JINYMI BHIOOPOUYHBIX MOKa3aTesen?
OmunbKu nepBoro U BTOPOTo psija.
[ToHsiTHE O CTATUCTUYECKOM KPUTEPHUHU.
Kak npoBepUTh rMIoOTE3y O paBEHCTBE AMCIIEPCUH JIBYX I€HEPAJIbHBIX COBOKYITHOCTEN?
Kak mpoBepuTh Tunoresy o paBEHCTBE MAaTEMATHUYECKUX OXKHMJIAHUN JBYX TIeHepalbHBIX
COBOKYITHOCTEH B ClIy4ae HOPMAJIBHOI'O pacipeeseHns?
Kak nmpoBepuTh rMnoTe3y 0 HOpMaJIbHOCTH pacipeAesieHus Cly4YaiHON BEJIMYUHBI?
Omnpenenute AOCTOBEPHOCTD PA3INYUNA CPEAHUX CIETYIOIUX BEIOOPOK:
1) Yucio 6enpeHHBIX MOp Y JKUBOPOSIIECH SIIEPULIbL:
a) u3 benbrum : 9, 13,9, 10, 11, 12, 11, 11, 11, 11, 10
6) u3 Useitapum : 12, 11, 11, 12, 11, 10, 11.

NoakowhE

©

2) CxopocTh KpOBOTOKA (B cek.) 10 (a) u mocine (0) 20 mpuceganuii:
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) BreicoTa nonsiporpadguieckoit BOJHBI O€JIKOB (B MM) B KOHTpPOJIE (a) U mpy THrnotepmuu (0)
B BOJIOPACTBOPUMOI (hpaKIK MO3Ta:
a) 57.3; 67.0; 69.5; 80.7; 77.6; 88.0; 77.0
6) 50.5; 71. 8;57.0; 73.0; 66.7; 84.0; 74.0.

4) Copepxanue CylIb(QTrUAPUAHBIX Tpymnn B MKM/r Oenka B rpy0oil MHUTOXOHAPHAIHHON
(dpakuuu Mo3ra KpbIc B KOHTpOJIE (a) U mociie 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) Ypoxaii (B 1/ra ) sumens (a) u oBca (0):
a)7.7,9.0,9.4,7.4,7.7,10.9, 8.0
0)8.3,7.2,84,5.6,64,8.0,9.1

6) [IporeHT xMpa B 1J10/1aX OPEITHUKA IBYX COPTOB cOopa:
a) 62, 64, 66, 64
0) 65, 63, 61, 63, 63

7) YpoBeHb CBIBOPOTOUHOTO XOJIECTEPUHA Y Yepernax:
camiibl: 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 JaBICHUE Y MYXYUH U JKCHIIMH:

Cucronuueckoe Jlnactonudeckoe
Myxuunst (22) 121.82B £3.74 77.73B £2.20
Kennune (22) 121.50B £2.43 70.45B +1.92

B ckoOkax yka3aHO 4mciI0 oOcienoBaHHBIX. JlaHbl BenmuumHBI X U S. JlocToBepHO 11
pasnuyue cpeHux?

9) Usmepenne pocta My>KUUH B IBYX MOIYJISIITUSAX 110 CIEAYIOIINE Pe3yIbTaThI:
S1 =55¢cm ny=27
S>=33cm n2=35

JIOCTOBEpHO JIM pa3anuyue JUCTIePCHii?

10) Conepsxanme I'L] map (B mon. %) B JIHK y npeacraButeneit AByx ceMencTB:

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

JIoCTOBEpHO JIM pa3nnuyue CPEIHUX U JTUCTIEPCHil?

11) Ilpu ompenenennu coaepxanus xupa (%) B MOJIOKE KOPOB MOTYYECHBI CIIETYIOIIHE
JaHHBIE:



17

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 HOPMAIBHOCTD PACIIPEAEIEHUS 3TOW BETUUUHBI.

12)13mepenus Beca KpoMKOB Aaiio (T):

30,27,21,16,1.2,16,2.2,2.1,2.3,15,1.3,2.2,
25,24,19,23,21,1.0,18,1.9,18,3.2,2.1, 2.9,
3.0,13,1.9,26,25,1.9,2.7,1.9,2.7,2.4,2.0,1.1, 2.6.

ITocTponts rucrorpammy. IIpoBepuThs HOPMAIBHOCTE PaCIpPEIEICHUS.

Tema 6. KoppeasiumoHHbIA aHAIN3

KoHTpo/1bHBIE BONIPOCHI U 32/ 1aHUSA

|. Beruucinth k03¢ (GUIHEHT KOPPETSALHMU U €0 JOCTOBEPHOCTD:

1) Bweicota pactenuit (X €M) ¥ KOJHMYECTBO SI3BIYKOBBIX LBETKOB (V) HHBSIHUKA
OOBIKHOBEHHOT O:

X:48 48 44 45 66 60 54 69 33

V:18 11 12 14 18 20 21 22 12

2) WurencuBHOCTh MUTpanuu (X) u cpemusst >KUpHOCTH (V) 310mukoB Ha Kypiickoit koce:
VY:360 280 210 220 190 240 170
X 4875 4103 3038 1307 840 506 351

3) Pocr (X) u Bec (V) y MyK4uH:
X:166 187 170 171 182 188 175 183 179
V:63 98 82 80 86 85 84 79 75

4) Pocr (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) Pocr otioB (X) 1 ux cTapiux CbiHOBE#H (V) B AroiiMax:
X:67 63 70 66 68 71 65 62 69
V:68 66 68 64 72 69 68 67 71

6) MIMHBI OKPY)XHOCTH TpyAHOW KieTku (X, aoiM) u o0beMm yerkux (V, xyOuueckue
JIFOMMBI) Y TIEPBOKYPCHUKOB:
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) Bo3pact xenuuH (X, rofipl) ¥ CUCTOJIMYECKoe faBieHue (Y, MM pT. CT.):
X:36 47 49 42 38 68 56 42 63
Vo118 128 145 125 115 152 147 140 149

8) Jnmuna nenectka (X, cM) U mmpuHa Jenectka (Y, cm):
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X:4.7 45 49 4.

V:14 15 15 1.

9) Kosddutment unremiekryaibnoctu poaureneit (X) u ux gereit (V):
X: 125 120 110 105 95 95 90 90 80 75

V:110 105 95 125 120 105 75 95 90 80

10) Pocr (X, aroiiMbr) 1 Bec (PyHTBI) HEPBOKYPCHHUKOB:
X:658 683 727 66.1 731 718 731 66.5
V:166.0 115.2 157.8 152.5 149.3 181.0 173.2 120.4

Tema 7. PerpeccuOHHBIN aHAJIU3
KoHTpobHbIe BONIPOCHI H 32/1aHUA
UTto Takoe perpecCMOHHBIN aHaIu3?
Urto Takoe nuHenHas perpeccus?
B 4yeMm cyTh MeTO/1a HAMMEHBIINUX KBaIPaTOB?
Kak nHaxoxasarcst ko3 pumeHTsr TMHEHHOW perpeccun?
Haiitu ko3 duiineHTs! ypaBHEHUs JTUHEWHON Perpeccuu JUis CIEAYIOLUINX BBIOOPOK:
1) IIpoaomKHUTEILHOCTD BEreTallMOHHOTO nepuosa (X, nau) ¥ Bec 1000 cemsin stamenst (y, r):
x:90 85 80 75 70 65 60
y: 47,50 46,75 45,75 42,85 44,76 41,44 37,00
2) O6rias mHa B ¢M (X) 1 BeC B T (y) 4€JI0BEUECKOr0 IMOPHOHA:
x:15 23 30 35 40 46 50
. 120 300 640 1210 1700 2240 3250
3) Pocrt nucra BaJuMCHEpHH B cM () 10 4acam (x):
x:6 16 42 54 65 77 88
»:0,3 1,7 12,6 154 16,1 16,7 17,1
4)  Bec pacTeHust Kykypy3bl B T () ¥ JHH pocTa (X):
x:6 18 30 39 46 53 60 74 93
y:1 49 17 26 42 62 71 74
5) MakcumanbHoe () 1 MUHAMAJIBHOE (X) apTepualibHOE JaBICHHE Y YeTOBeKa:
x: 63 68 73 78 83 88 93 95 98
y:107 112 119 122 123 130 130 129 133
6) Bo3spacr B rozax (x) u cpenHHii Bec B T () y oceTpa:
x:12345678
y: 49 82 119 150 206 275 357 375

Tema 8. JlucniepcHOHHBIH aHAIN3
KoHTpoJsbHbBIE BONIPOCHI M 32JaHUA

B kakux cimyuasx npuMeHsEeTCs TUCIIEPCUOHHBIN aHaIn3?

B yeMm cyTh nucniepcHOHHOTO aHanu3a?

KakoBbl HE00X0IMMBIE YCIOBUS /7Sl TPOBEJICHUS AUCTIEPCUOHHOTO aHaIn3a?

Ha wyeTplpex pa3HOBO3pPACTHBIX TPYINIAaxX MYXYUH H3MEPSJIaCh CKOPOCTh KPOBOTOKA B
cocynax (cm/cek). Pesynbrarel mpuBeaeHBI B TAOIUIIE.



19

Bo3pacthbie Ha0mronenns Cpennee
IPYIIIbI MY>KYHH
[lepBas 7,10, 12 9,67
Bropas 9,7,14 10,00
Tpetbs 11, 16, 20 16,67
YerBepras 15, 18, 17 16,67

MeToa0M AMCHEPCHOHHOTO aHAIN3a OMPEAEIUTE JOCTOBEPHOCT PA3IMUMS CPETHUX B ATHUX
rpymnmnax.
5. Tonsporpaduyeckas akTUBHOCTb (UIBTPATa CHIBOPOTKH KPOBHU MPHU PA3HOW JUIUTEILHOCTH
3a00sieBaHUA(B OTH. €11.) A:

A1 98 156 168 143 128 162 92 157 162 184

A2 90 79 101 86 171 142 82 104 108 64
Az 69 71 116 102 110 64 120 141 92 71

A4 51 51 71 94 64 66 72 135 75 124

MeTo10M TUCTIEPCHOHHOTO aHAIU3a MPOBEPHTE THIIOTE3Y O PABEHCTBE CPEIHHX.

6. Tpuamare CTyJIEHTOB-TIEPBOKYPCHUKOB OBUIM pa3feiieHbl Ha TPU TPYIIIHI IO CHEIHATbHO-
9KOHOMHYECKUM MpPU3HAKAM, U KaKAOH U3 TpyHn ObUI MPEAJIOKEH TECT, MO3BOJSAIOIIUI
OIIPEIEIUTD CTEIIEHb YCBOCHUSA MaTepHralla BO BpeMs JICKLIUU:

Pe3ynbraThl npuBeieHbl B TaOIMLIE:

I'pynna A I'pynma b I'pynmna 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 METOAOM IUCIHEPCHOHHOIO aHallU3a, BIUSIOT JIM COLMAIBHBIE YCIOBUS Ha
YCBOEHHE MaTepuraia JeKIHH.

7. B cenbCKOXO3HCTBEHHOM OJKCHEPUMEHTE 35 YYaCTHHKOB 3€MJIM, HWMEIOLIUX HPUMEPHO
OJIMHAKOBOE IJIOA0POANE, OBLIH 3aCesTHBI CEMBIO COpTaMu 3epHa. Ha Kaxblil copT 0TBEICHO
1o 6 y4acTKOB. YYaCTKH MOJT COPTa OTBOJUIINCH CITydaifHO. B Tabnuiie mpuBeAeHBI 3HAUYCHUS
YpO’KaeB, MMOJyUYEeHHBIX Ha BCEX ydacTKax (B OyIessax/akp).
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I I i v \Y VI VIl
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

NmeroTcst i CylieCTBEHHbBIE PA3INUUsl B YPOKAMHOCTH 3TUX COPTOB?

8. B Tabnuue npuBeneHb! OIEHKH IATH CTYACHTOB MO TpeM auciumuinHam (o 100-6anbHoi

IKane).
Craructuka [Tcuxomorus My3bika
81 73 65
73 91 87
67 94 84
90 87 93
60 83 89

[IpoBepuTth rumnore3y 06 0AMHAKOBOM YCIIEBAEMOCTH 110 3TUM TPEM JUCLUILIMHAM.

9. HaGmromarenu, pacmojOXeHHbIE B TpPEX pPa3IMYHBIX MMYHKTaX Ha TOBEPXHOCTH 3EMIIH,
MPOBOAMIIN paciiiPpoBKY paJHOCUTHATIOB, TOTYYEHHBIX W3 OTKPBITOrO KocMmoca. Ux
pe3yNbTaThl CPaBHUBAIOTCS C TEMH >K€ CHUTHaJaMH, (PUKCHPYEMBIMH HCKYCCTBEHHBIM
cyTHUKOM 3emitd. [IpoBepUTh THITIOTE3Y O PABEHCTBE CPEITHUX.

3eMHbBIE HAOIIOACHUS Kocmuueckue

HaOJIIOICeHUS
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 rpynmbl CTyIEHTOB, OOYYArOIIMXCS MAIIMHONKCH C TIOMOIIBIO TPeX Ppa3IuIHBIX

cUCTeM, ObUIM MOABEPrHYTHI npoBepke. PesynbTarsl B Tabnuue. [IpoBeputs, BiusgeT iu

cucremMa O6y‘-IeHI/I$I Ha KOJIMYECTBO OIINOOK Ipu NeHaTaHUM.

| cucrema

Il cucrema

Il cucrema

6

4

6
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o - BENEENEEN
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Tema 9.

KoHTposbHbIe BOIIPOCHI:

1. Yro Ha3wIBaeTCs 007aCThIO ONpeAeTeHUS (PAaKTOPOB M TPAHUIIAMU

cyuiecTBoBaHus (HakTopoB?

2. NaiiTe onpezaeneHre MHOrO(haKTOPHBIX SKCIIEPUMEHTOB IIEPBOTO MOPsAKA.

3. Haiite onpeaenenue muana [lomHoro daxkropHoro skcnepumenta (I1D3).

4. [lepeuncnure TOCTOMHCTBA MHOTO(AKTOPHBIX SIKCIIEPUMEHTOB

5. Yto Takoe ko3 dunment perpeccun? Kak paccuntars KO3 PUIHESHT

perpeccuu.

6. Kakum kpureprem onpeaesnstoT BOCIPOU3BOIUMOCTh 3KCIIEPUMEHTOB.

Kak orieHnBaroT 3Ha4NMMOCTh (PaKTOPOB B MOZEIH PETPECCUU H

a/1eKBaTHOCTb MOJIEH?

8. B Kakux ciydasix onpeaesnstoT B3auMoAeCTBIE (PaKTOPOB U Kak

paccUMTHIBAOT KOA(PGUIMEHT B3auMoiecTBUsA?

9. Tloscuute w™eton bokca-YmicoHa — KpyToe BOCXOXJIEHHE-CIIyCK JUIs TIOMCKa
ONITUMAIILHBIX 3HAYCHHUN (PaKTOPOB.

10. B kakoMm HampaBIIeHHM MOXHO OCYIIECTBISTH JBIDKEHHE IO KaXIOMY (axKTopy,

YUUTBIBAs 3HAUEHUE U 3HAK K03 duunenra perpeccun?

KoMmiuiekT BonpocoB Kk 3auety
10 TUCIUTUINHE
MaremaTnueckoe MOJIEIUPOBaHNE OMOTEXHOIOTHYECKHUX IPOIIECCOB U CUCTEM

1. Onpenenenne moaenu. Kinaccudukanus moenei.

2. Oranbl MOJEIUPOBAHUS OMOTEXHOJOTHYECKUX TPOIECCOB. THUMNBI Mojeiel B
OHMOTEXHOIOTHH.

3. Mogens Kobo3eBa

4. Monenn biiskmana

5. Mogens Ilepra

6. Monenbs Anaproca

7. Mognens Mepycamumckoro

8. Drambl mocTpoeHus: Mojeiel OMOTEXHOJIOTHYECKUX TMPOIECCOB ISl OMOIOTHMYECKOTO
CHHTE3a

9. bynesl MmofenH
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10. MHuorodakTopHbIE MOIETH
11. MHorodakTopHble YpaBHEHHS CO CMEIIaHHBIMU (pakTopamMu
12. Yto Takoe KHHETUYECKUE YPaBHEHUS?
13. B uem cocrout cxocTBO Moenu Muxasnuca—MeHTeH 11t (PepMEHTATUBHBIX PEaKIUi U
Mozesd MoHO JiJ1st pocTa MUKPOOPTaHU3MOB?
14. TIlpoanamu3upyiite Monenb MOHO, MpPHUBEIUTE COOTBETCTBYIOUIMH  Tpaduk.
Oxapakrepu3yiite napamerpsl ypaBHeHus: MoHo.
15. Kak B ’3kcniepuMeHTe ONpeAeTuTh mapaMeTpsl ypaBHeHus: MoHO?
16. Oxapakrepu3yiite meton JlalitnyuBepa u bapka jyis onpeneneHuss KOHCTaHT ypaBHEHUS
MomHo.
17. OxapakTepu3yidTe albTEPHATUBHBIE MOJEIM POCTA MHKPOOPTaHHU3MOB M  HUX
[IPUMEHUMOCTD.
18. YpaBHenuss MoHO i cily4aeB KOHKYPEHTPOTO W HEKOHKYPEHTHOTO WHTHOMPOBAHHUS
pocra.
19. MHorodakTopHbIe YpaBHEHHUS, YIUTHIBAIOIINE BIUSHUE PA3IMYHBIX (PaKTOPOB.
20. Kakoe ypaBHEeHHE yUYUTHIBACT BIUSHUE KOHIIEHTPAIIMKA OMOMACChl Ha BUJ] 3aBUCIMOCTH
YAETBHOM CKOPOCTH POCTa MUKPOOPTAHU3MOB MIPH Pa3IMYHbIX KOHIIEHTpAIusIX cyocrpara?
Hanumwure ero.
21. Pacckaxkute o Moaenu Mo3sepa, ee CXOJCTBE U OTJIMYUU OT MoJieinu MoHO.
22. OxapakTepuzyiWTe MoOJelb XHUHIICNbBYa, YYUTHIBAIONIYI0 BIUSHUE HAa POCT
MHUKpPOOPTraHU3MOB IPOJAYKTOB MeTabonu3ma.
23. [IpoBeaute ananu3 ypaBHeHUs MepycainumMckoro.
24. Mopenu KWHETHKH pOCTA, YYHUTHIBAIOIIME BIUSHHE HAa POCT MHUKPOOPTaHHU3MOB
PacTBOPEHHOT'0 KUCIIOpOAa
25. YpaBHeHne KoHTya, yUUTBIBAIOIIEE BIMSHUE KOHLIEHTPALUA MUKPOOPTraHU3MOB.
26. YpaBHEHUE, YUUTHIBAIOLIEE OJTHOBPEMEHHO POCT M JUCCUMUIIALINIO OMOMACCHI.
27. B uem 3akirodaeTcsl KUHETHKAa JUCCUMWIALMU MHMKPOOPTaHM3MOB [0 MOJEIH
®epxroibcTa U 1o Moaenu Pamkpuiina?
28. BnusHue TemmepaTypbl Ha POCT MHKPOOPraHM3MOB, TPUBEIUTE YpaBHEHHE,
YUUTBIBAIOIIEE BIUSHUE TEMIIEPATyphl HA POCT.
29. Cnoco0 OLIEHKH BO3pacTHOIO COCTOSHUSI HOMYJISIIMM KJIETOK MHKPOOPTaHU3MOB IIO
KpUBOI1 pocTa 6MOMacchl BO BPEMEHH.
30. Kak yuuTbhIBaeTcsi BJIMSHHE BO3pacTa KyJbTYphl B YPAaBHEHHMSIX KMHETUKH OMOCHHTE3a
IPOAYKTOB MeTabonu3ma?
31. Yro Takoe cpeaHHI BO3pACT KYJIbTYPbl K METObI €T0 BHIYUCIICHUS?
32. B yeM CyTh yNpOIIEHHOM OLIEHKH XapaKTEPUCTUK KYJIbTYPBI IO «BO3PACTy 3PEIOCTH»?
33. KakoBbI METO/IbI yIIpaBJI€HUS IPOIIECCOM (epMEHTALIUH IS «OMOJIOKEHHUS», «CTAPECHUSD»
KyJbTYPBl U COXpaHEHUS OCTOSIHHOTO Bo3pacTa?
34. PacckaxxuTe O CHCTEMHOW MOJENH, YYHTHIBAIOIIEH OIHOBpEeMEHHOE 0O0pa3oBaHWE
MPOAYKTa MeTaboIM3Ma U €r0 HHAKTHUBALIUIO.
35. aiiTe BapuaHTHl ypaBHEHUI KHHETUKN HHAKTUBAIMH MTPOAYKTOB META00IM3MA.
36. M3noxwure cyTh OJI0YHOTO MOAX0/a K MOJICTMPOBAHUIO MPOLIECCOB (hepPMEHTAIIHH.
37. YkaxuTe BapuaHThI 3aBUCUMOCTH K03 uiineHTa noaaep kanus >Ku3He1eATeIbHOCTH OT
napamMeTpoB Iporiecca pepMeHTaLUH.
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38. JlaiiTe XapaKTEpUCTHKY pPAa3JIUYHBIX CIIOCOOOB KYJIbTHBUPOBAHUS MUKPOOPTaHU3MOB.
OxapakTepu3yite nepuoanyecKoe IIIyOMHHOE U HeNIPEPhIBHOE INIyOUHHOE KYJIbTUBHUPOBAHUE.
39. OcHOBHBIE CTaAMM pOCTa MUKPOOPraHU3MOB, JalTe XapakTepUCTHKY a3 pocra.
YpaBHeHHE pOCTa B SKCIIOHEHIMATIBLHOH (asze.
40. Tlonatuss ynenpHOM CKOPOCTH pOCTa, BbIXOAAa OHOMACCHl, HSKOHOMHYECKOIO
Ko dunmeHTa.
JlaiiTe MOHATHE O BPEMEHH YIBOCHUS OroMacchl (meproj renepanun ). Hanumure ypaBHeHne
MoHO /U1 KHUHETUKH pOocTa MUKPOOHOH OMOMACCHI.
41. OnummuTe 3KCrepUMEHTaAIbHbIE IPUEMBbI ONPEETICHNUs KOHCTAHT ypaBHEHHUs: MOHO B
YCIOBHSIX MEPUOJUUECKOro INIyOMHHOIO KyJbTUBUPOBaHUA. ONMIIMTE CIIOCOOBI ONpeieneHus
KOJINYECTBEHHBIX IAPaMETPOB POCTA MUKPOOHBIX HOMYJISALMHI O SKCIIEPUMEHTAIbHBIM IaHHBIM
MEPUONYECKOI0 KyIbTUBUPOBAHUSI.
42. OnummTe TPpUHIUIBI IIOCTPOSHUST MOZEIIEH pocTa MUKPOOHBIX IMOIYJIALUH, OTPaKaIOLIIX
xoJ KpuBoi pocra. Mogaenp ®epxronscta. [IpuBeaure ypaBHeHHE pocTa MUKPOOPraHU3MOB B
HWHTETPATBHOHN (opMe.
43. JlaiiTe XapaKTepUCTHUKY IPOILIECCOB MHTMOMPOBAHUS U aKTHUBAIMU POCTa MUKPOOPTaHH3MOB.
IIpuBenure Mozenu MOHO, YUYUTHIBAIOIIME KOHKYPEHTHOE U  HEKOHKYPEHTHOE
UHTUOMPOBAHUE POCTA.
44. Oxapaktepu3yiTe MoJeJIM UHITMOUPOBaHUS pOCTa MUKPOOPTaHU3MOB B YCJIOBUSAX U30BITKA
cyOctpara u mnpoaykTamu Merabonu3ma. Kakoe BIMsSHHE OKa3bIBalOT TeMmIeparypa u
KOHLEHTpAaLKs BOAOPOJHBIX HOHOB Ha POCT MUKPOOPTraHU3MOB?
45. JlaiiTe XxapakTepUCTUKY CHCTEM HENPEPBIBHOIO KyJlIbTHUBUpoBaHus. Ilepeuncnure ycnoBus
HENPEPBIBHOIO KyJIbTUBUPOBAHUSI.
46. Camoperynupyromasi CriocOOHOCTh MHUKPOOPTaHU3MOB B YCIOBHUSIX HEIPEPHIBHOTO
KyJbTUBUpPOBaHMs. Pacckaxure 00 OTKPBITBIX OJHOCTYIEHYATBIX TI'OMOTI'€HHOHENPEPBIBHBIX
CHUCTEMaX.
47. B uem oTiaMuYMe MPHUHLUUIOB paboOThl XeMocTara M TypOupocTtara? Hanumure ypaBHeHHE
KMHETHKH XEMOCTaTHOTO KyJIbTUBUPOBAHUS JIsl OMOMACCHI.
48. JlaiiTe MOHATHE O CTAIMOHAPHBIX peknMax. Hanummre cucteMy ypaBHEHHN, OTIMCHIBAIOIITNX
3aBUCHMOCTH CTallMOHAPHBIX KOHIIEHTpaluii Oromacchl, cyocTpaTa U poyKTa MeTabo-
JU3Ma OT CKOPOCTH paz0aBiieHus (IPOTOKA).
49. Yto Takoe MpOM3BOAMTENHHOCTh XeMocTata mo ouomacce? Kak MOXHO ONTHMH3HPOBATH
IIPOU3BOIUTENIBHOCTh XeMocTaTa?
50. Kak  ompenenuTh  KOJMYECTBEHHBIE  IMapaMeTpbl  HEOCIOXXHEHHOIO  pocTa o
HKCIEPUMEHTAIbHBIM JaHHBIM CTAIIMOHAPHBIX COCTOSIHUNA XeMOCTATHOTO KYJIbTHBHPOBAHUS?
51. Pacckaxute 0 pacdeTHBIX M IpadUUecKUX METOAax OMpeeNeHHs MapaMeTpoB pocTa I0
HKCHEPUMEHTAIbHBIM JaHHBIM CTAIIMOHAPHBIX COCTOSIHUNA XeMOCTAaTHOTO KYJIbTHBUPOBAHUSI.
52. Uro Ttakoe MacmTabupoBaHue Tmporecca ¢epMeHTanuu? MOXKHO JIM HCIIOJNB30BaTh
pPacTBOPEHHBIM KHCIOPOJA Kak MapaMeTp MacliTaOMpoBaHUS i a’pOOHBIX IPOILECCOB?
[IpenmymiecTBa U HEAOCTATKU ATOTO CrOcOOa.
53. OObsicHATE CBSI3p KOHIIGHTPAIIMM PACTBOPEHHOTO KHUCIOpona ¢ KodhdummueHToM
Macconepenayn no kucinoponay.Uro Ttakoe KLa? Pacckaxure o HeM Kak O MapamMmeTpe
MaciTaOupoBaHHUsL.
54. OxapakrepusyiiTe ypaBHeHHEe MOHO Ul KUCIOpO/ia KaK JIMMUTHPYIOIIEro cyocTparta.
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55. OnumuTe CUCTEMBI JUCTIEPTUPOBAHUS BO3TyXa TSI PA3TUIHBIX 00BEMHBIX KOA(DPHUITMEHTOB
Macconepeaaymn.

56. Omumure crocoOwl ompenenenus napamerpa KLa. Hamummre ypaBHeHue mJjis pacuera
KOHIICHTPALIMU PACTBOPEHHOTO KUCIIOPOJA B KYJIbTYPaIbHOH >KUIKOCTH NPU MEPUOANIECKOM
KyJIbTHBUPOBAHUHU.

57. JlaiiTe omnpeneneHUe paBHOBECHOM U paboueil KOHIICHTPAIUi paCTBOPEHHOTO KUCIOPOAA.
58. O6001IEHHOE CTEXMOMETPUYECKOE YpaBHEHUE MHUKPOOMOIOTHYECKOTO TMporecca Io
aHAJIOTHH C XUMHYECKOW peaknueil. Kak ompenenuts ycioBHYHO «(popMyity» OHOMAcChl U3 ee
AJIEMEHTHOTO cOCTaBa’?

59. [Tosicaute nousitue C-monst 6uomaccel. [IpuBenure opmyny Ctoyrxamepa it OMOMacCHhI.
KakoBa monekyssipHas macca C-monsa? Kak paccuuTarh CTEXMOMETPUIECKUN BBIXO]] OMOMACCHI
OT UCIIOJIb3YEMOT0 YIIIEPOAHOTO cybcTpara?

60. UTto Takoe «IOCTyIHBIE JCKTPOHBI» B cyOCcTpaTax U B Omomacce? Kak paccuutarh CTETICHb
BOCCTAHOBJIEHHOCTH CyOCTpaTOB, OMOMAacChl U MPOLyKTOB MeTaboau3ma?

61. Kak paccunTtaTh crexuoMeTrpuuyeckhue Kod(Q(UIMEHTHI mpolecca (epMEeHTAMH, 3Has
KOJIMYECTBO M3PACXOIOBAHHOTO cyOcTpaTa 1 00pa30BaBIIMXCS MPOTYKTOB M OMOMACCHI?

62. KakoBa cTerneHb BOCCTAHOBJICHHOCTH BOJIbI, IMOKCH/IA YTIIEpoJia, aMMHUaKa, MeTaHa?

63. Kak ompenesimTh KOJMYECTBO TeEILUIa, BBIICIHMBILIETOCS B Ipoliecce (hepMEHTAIMH, 3Has
CKOpOCTH MOTpeOIeHUs cyOcTpara u 00pa3oBaHUs MPOLYKTOB META00IM3Ma M caMOil Grnomacchl?
64. Kak onpenenuTh MHTEHCUBHOCTD TEILIOBBIICIICHUS B TIpoliecce hepMeHTarumu?



