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PaGouas mporpamMma JUHCIMIUIMHBL «MaTeMaTHUYeCKOE MOJIEIHPOBAHHE JKHBBIX CHCTEM)
COCTABIIE€HA B COOTBETCTBHH ¢ DelepallbHBEIM I'OCYAAaPCTBEHHEIM O00pa30BaTEIIbHBIM CTAaHIAapTOM
BEICIIIETO OO0pa3OBaHHS — MarHcTpaTypa I10 HamparileHH:o IToAroToBKH 06.04.01 buomorms,
VIBEPKICHHEIM IIPHKAa30M MHHHCTEPCTBA HAyKH M BBRICIIETO OOpasoBaHMS Poccrrickomn
Oeneparmu «11» aBrycra 2020 r. Ne 934 1 yueOHBIM ITIIaHOM.

COCTABUTEJIU PABOUYEU ITPOI' PAMMEBI
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3BAHHE
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HuxomnaepHu €CTECTBEHHOHAYYHBIX
U CIUITIIHH
JIMCT COT'JIACOBAHHUA

PaGoyass mporpamMma JHCUHIDIMHBEL «MaTeMaTHyecKkoe MOJEIHPOBAHHE JKHBBIX CHCTEM
paccMOTpeHa H o0OCYKIeHa Ha 3aceJaHHH KadeIpbl MaTeMaTHKH H eCTeCTBeHHOHAYUHBIX
ITHCITHITIHH.

PaGouas mporpamMma IHCIMIUIMHBI «MareMaTHYeCKOe MOJIEIIMPOBAHHE KIHBBIX CHCTEM»
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oOpaszopanng PI'BY «HMMHMI] mm. B.A. AnmasoBay MuHsgapasa Poccnm «25» sHBaps 20221,
rpoTokoi Ne 1/2022.
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1. IEJIb M 3AJTAYNA JTACIHUIL INHBI

Iesb qucHHNBBIL: (POPMHPOBaHHE Y 00yJaroIerocs 6a30BbIX IMpod)e CCHOHAIbHBIX 3HAHHH B
00TacTH CpaBHUTEIBHOIO aHAIH3a M IIPHMEeHEHH I MeTO[0OB MaTeMaTHYEeCKOT O MO ETHPOBAHHS
JTHHAMHKH JKHBBIX CHCTEM.

3amauu JHCHHILIHHbI:

~ H3y4YeHHe 0a30BBIX METOJ OB COBPEMEHHOI' O MaTeMaTHUYECKOTO MOJeITHPOBaHH T,

— TIONMyYeHHE HABBIKOB BIAJleHHSI CIIEIHaTH3HPOBAHHBIMH S3BIKAMH ITPOrPaMMHPOBAHHS
BBICOKOI'O YPOBHS H ITaKeTaMH ITPOrpaMM JIJISI MOJIETHPOBAHH S,

~ TIONyYeHHE IIpeJCTaBIIEHHSI O BO3MOKHOCTIX MaTeMaTHYECKOrO MOJEIHPOBAaHHI B
OHMOJIOTHH H MeTHI[HHE.

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMEI

HucimumiHa «MaTeMaTHYeCKOE MOIEIMPOBAHNE JKHBBIX CHCTEM» OTHOCHTCS K bioky 1.
yueOHOTI0 IUIaHa.

MEMHCHHMHHRPHBI& H BHYT PDHIHCITHILJIHHAPDHbIC CBH3H.
l[JIH H3YUCHIA IAaHHOH JHCLIHILJIHHBI Gﬁ}"l{EIIGH_[I]I‘vIEH HeOoOXOMHMO BIIaflcHHE 3HAHHSIMH H3 PaHEEC
OCBOEHHBIX JHCIILIMH, « OCHOBEI OHOCTAaTHCTHKIY.

Lad



3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA JINCIINIIJIMHBI:

HM3ydyeHHe JaHHOH

yueOHOH

AHCITHIUIHMHBI ~ HAIIPABJICHO

Ha (popMHpoBaHHEe VY OOYYaAFOIIIXCS

obenpodeccnoHambHEIX (OIIK) u mpodeccnonambHBIX (11K) KoMITeTe HIHIT:

CIIEIYIOIIHX YHHBepcanbHBIX (YK),

KomMmer eHIIHA

HNuaukarop

Iloxkasarey 1 JoCT H:ReHH A OCBOEHHSA
KOMIICTEHII A

O1ueHo4YHbIe CpeacTBa

VK-1. CriocobeH
OCYIECTBIIATh KPHTHY € CKHIA
aHAaJIH3 IpoOIeMHBIX
CHTYaL[HI Ha OCHOBE
CHCTEMHOTIO IToJIXoa,
BbIpaOaThIBaTh CTPATEIHIO
NeHCTBHIH

VK-1.2. ©opMyIHPYET LIEJH H pac CMaTPHBAET
pa3JIHYHbI€ BapHaHTLI P €lIEeHHA ITp 00JIeMHOH

CHTY aL[HH

3HAET. OCHOBBI MaTeMaTHYE CKHX METOOOB MOOCIIHP OBaHIA
AHBBIX CHCTEM

J171A TEKYIEro KOHTPOJIA:

-KB

JL71 TIp OMEKYTOYHOH aTTeCTaLHH:
- IIPP

VMEET: dHAJIH3HPOBATD ITOCTAHOBKH 3a/1a4 B ITPEIMCTHBIX
GﬁﬂﬂﬂTﬂK, CBA3AHHLIX C H3Y UYCHHEM NJHHAMHEH AKHBBIX
CHCTEM, H IICPCBOHTE HX HAa A3bIK MATCEMATHYCCKOTI'O
MO CJIIHP OBaHHA

J1J1A TEKYIero KOHTPOJIA:

-KB

J171 TIp OMEKY TOYHOH aTTECTALIHH:
- TIPP

OITK-6. Crioco0eH TBOpUYECKH
MPHMEHATh H MOJTH(PHIIHPOBaTh
COBpEeMEHHbI€ KOMIThbIOTEPHbIE
TEXHOJIOTHH, padoTaTh ¢

1 opeccHoOHAIBHBIMH 0azaMH
JaHHBIX, IIp o) e CcCHOHAIBHO
oopMIATE H TP €ACTABIIATD
pe3yJIbTaThl HOBBIX pa3padoTok

OIIK-6.1. Fcrionp3yeT c OBpEMEHHBIE
KOMITbIOTEPHBIE TEXHOJIOTHH B padoTe ¢
rp opec cHoHaJIbHBIMH Oa3aMH JTaHHbIX

3HaeT: 0CHOBHBIE MeTo/bI cOopa H aHaIlH3a JIaHHbIX, OCHOBBI
padoThI ¢ A3BIKOM ITpOTPaMMHp oBaHHA Python B cpene
paspabotku PyCharm

J[11A TeKy Iero KOHT)p OJIA:
-KB

JLII T1p OMEKYTOUYHOH aTTeC TaLHH:
- IIPP

VYMeeT: HCI10JIb30BaTh cTaHapTHele 6HOmMoTekH Python,
[Tp efHA3HAYeHHbIE 11 00paboTKH MacCHBOB JaHHbIX

J[11A TeKy Iero KOHT)p OJIA:
-T3

JLns 11p OMEKYTOUHOH aTTeC TaLHH:
- TIPP

OIIK-6.2. IIpoBOOHUT cTATHC THYECKHH aHaJIH3
IAaHHBIX ¢ TIOMOII[bI KOMITBIOTEPHBIX ITp OrpaMM

H HHTEPIIP ETHPYET P €3YJIbTAThI 114 peleHHA
Mp opecCHOHAJILHBIX 3a7a4

3HAET: METOEBI HEI.]'[[»‘IﬁpiI}EI{[fI CTATHCTHYCCEKIIX H
MEXaHHC THY € CKHX MOJIeNIeH Ha JaHHbIE

J{114 TeKy Imero KOHTp OJIA:
-KB

JLns 11p OMEKYTOUHOH aTTeC TaLHH:
- TIPP

VMeeT: ITp OH3BOJJHTh KaJIHOp OBKY MoJiened ¢
HCITONIb30BaHHEM A3bIKa Python HIH IpyTrHX OTKPBITHIX
A3BIKOB ITPOTPaMMHpP OBaHHA H CPET, a TaKKE
HHTEPIIP ETHP OBATh TI0JTYYEHHBIE PE3YJILTAThI

JIs TeKy L[ero KOHTP OJIA:
-T3

JLns 11p OMEKYTOUHOH aTTeC TaLHH:
- TIPP

OIIK-6.3. IIpHMeHAET COBp EMEHHBIE
KOMITBIOTEPHBIE TEXHOIOIHH ITPH

I1p €7IC TABJIEHHH PE3YJILTaTOB HOBBIX
pa3paboToK

3HaeT: crocoObl IpaHIecKoro H TEKCTOBOTO I €71C TaBJIEHHA
p €3y IbTaTOB MO/ €JTHP OBAaHHA JJIA pasHOi 11e1eBoi
ayqHTOPHH

J[1A TeKy Imero KOHT) OJIA:
-KB

JLs I1p OMEAKYTOMHOH aTTEC TaL[HH:
- TIPP




VYMeeT: HCIoJIb30BaTh OHOMHOTEKH ITp OrpamMM i
rpadHieckoil H Tekc TOBOH BH3YaH3aL[HH

J[114 TeKy Imero KOHTPOJIA:
-T3

JIs I1p OMEKY TOUYHOH aTTeC TaLHH:
- IIPP

ITK-5. CrtocobeH
OCYI[ECTBIIATh HAY YHbIE
HCCJIETOBaHHA B 00IacTH
KJIETOYHOI OHOJIOTHH, HECET
OTBETC TBEHHOCTD 32 KAYECTBO
paboT H HAYUHY IO
IOCTOBEPHOCTD PE3YIILTATOB

ITK-5.3. IIpoBOAHT CTATHCTHYECKY HO
00paboTKy pe3yIbTaTOB

3HAET: OCHOBHbIE THIThI HCXOAHBIX JaHHBIX
(KomHMYecTBEHHBIX, KaueCc TBEHHbBIX) H crielHpHKY HX cbopa

J171A TEKYIIEro KOHTPOJIA:

-KB

J171 TIp OMEKY TOYHOH aTTECTALHH:
- TIPP

VYMEET: KOpP PEKTHP OBaTh OIMIHOKH B HCXOHBIX JIaHHBIX H
Tep €BOJHTH JaHHBIE B MAaITHHHO-YHTaeMble (hOpMaThI,
I0JIb30BaThCA CIIELHAIH3HP OBAHHBIMH A3BIKAMH

IPOIP aMMHP OBaHHA BbICOKOIO YPOBHA H IMaKeTaMH
rporpamMmM 111 0Op aboTKH JaHHBIX

J171A TEKYIIEro KOHTPOJIA:

-T3

J171 TIp OMEKYTOYHOH aTTECTALHH:
- TIPP

KB — xoumponshuie eonpocst, 13 — mecnioesie 3aoanui,, ITPP — npe3eHmaiil pe3visnanioe padbont




4. COIAEPKAHHUE JHCHHUHIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PASAEJIAM) C VYKA3AHHEM OITBEJAEHHOI'O HA HHX KOJ/IMYECTBA
AKAJIEMNTYECKHX YACOB 1 BUJIOB 3AHATHH

4.1 O0bem AHCIHHIIJIHHBI B AKAJCMHYICCKHX 'IACAX, BbIIC/JICHHBIX Had KOHTAKTHYIO pﬂﬁﬂT}'
ﬂﬁ}"lﬂlﬂlﬂl’lﬂtﬂ C mnpenojgasare/JieM H Ha CaMOCTOATE/IBHYH)O BHECAYIHTOPHYHO pﬂﬁﬂT}'

00y YA I XCH
TpygoeMKoOCTh CeMecTpBI
Buj y4ye 0Hol padoThI 00beM B
aKaJeMHYeC KHX 3
qacax (AY)
AYIHTOpPHBIE 3AaHATHA (BCEro) 32 32
B ToMm uHCcE:
Jlexipi (JI) 8 8
IIpakTHieckHe 3aHATHA (113) 24 24
CamocTofiTeJIbHAA BHeaAY/IHT Op HAsI padoTa (Bcero) 40 40
B ToM uHCIIE!
IloaroToBKa K 3aHATHAM 10 10
Paborta c H BOTTPOCAMH JITsA TEKyIIEro KOHTP OJ1A 10 10
ITonroToBka r1poekTa, nMmofgbop H H3YUEHHE JIHTEPaTyPHBIX 20 2
HCTOYHHKOB, HHTEPHET-P ECYPCOB
IIp oMe:KyTOYHASA ATTeCTAIHA 3AYeT
YAChI 72
Oo0I1mas TPpyA0eMKOCTh 3av.en. T2 5

4.2 Coaep:kaHHe IMMCIHILIHHLI, CTPYKTYPHPOBAHHOE II0 TeMaM (pasaesiaM) € YKA3aHHEM
OTBEJECHHOr0 HA HUX KOJIMYECTBA AKAJAeMHNYEeCKHX YAC0B H BH/A0B 3aHATHHI

KoHTaKkTHas padoTra, akaJeM. 4 CamocToATe IbHASA
HauMeHOBAHHEe TeMbI (Pa3gesia) BHeAYIHT Op HASL Bceero
Jleknuu | IIpakTHYecKHe 3aHATHA padoTa

Paspgen 1. BeenenHe B MoOJIEHpP OBaHHE 4 4 6 14
“KHBBIX CHCTEM
Pasnen 2. BHomorHueckHe H 4 20 34 58
SIMHAEMHOIOTHY €CKHE MOJIEH H HX

TIpHMEH EHHE

HTOI'O 8 24 40) 72




4.3 TemaTH4yecKHH ILIAH JIEKIIHOHHOI0 KYPCA JUCHHILIHHLI — 8 4acoB

I T JleMOHCTP ATHOHHOE
Ne  HaumMeHOBAHHE TeMbI JIEKI[HOHHOTO 000pYJOBAHHE H
Yachl CoaepKaHHe TeMbI (GOopMHPYeMBIX
T eMbI 3AHSAT HA T y4eOHO-HAT JIIJHbIe
nocodousa
Pazne 1. BeegeHHe B MOJIeJTHPp OBAHH e JKHBBIX CHCTEM
1 Tema 1. BBegeHHe B MOJIEIHP OBaHHE 2 [TIpobnemebl H 3ajauH MO ETHPOBaHHA KHBBIX cHCTeM. FcTopHA pa3sBHTHA VK-1.2, OIIK-6.1, MYJIETHMeIHITHASA
KHBBIX CHCTEM MAaTeMaTHUYecKOH OHOJIOrHH H 3ITHIeMHOIOTHH. B0O3MOKHOCTH H OIIK-6.2 armrapaTypa, Ipe3cHTalHH
OIp aHHYEHHA [MPHMEHEHHA MaTEMAaTHYECKOTO armiapara IJId
MOJIEJIHP 0 BaHHA KHBBIX CHCTEM
Pazges 2. BHoOJIOTHYeCKHe H YMHIMHOJIOr HYe CKHe MOJeJIH H HX NP HMeHeHHe

2 Tema 2. Ilpocthie OHOJIOrHYECKHE H 2  Mopgene Maneryca. Mogens DepxtonbeTa. Momens JIOTKH-BonbsTepphl. OIIK-6.1, OIIK-6.2 MYJIETHMEIHHHAS
SITHeMHOJIOTHY eCKHEe MOJeIH H HX JTerepmuHHcTcKHe SIR -MonenH. SIR -mMonenH ¢ nemorpadueii. armapaTypa, rpe3cHTalHH
TIpHMEHEHHE CMepTHOCTb, BbI3bIBaeMasd HH(peKIHAMH, H SI-MmonenH. MogemH ¢ yuérom

0e3 yuéta ivmMmyHHTeTa (SIS, SIRS). JlaTeHTHBIH MepHO H €ro BJIHAHHE
Ea MozensHy o JHHaMHKY (SEIR). MojernH ¢ qHcKp €THBIM BpeMeHEM.
[ Tap ameTpH3aLpa Mojesneil. bazoBoe WHC 10 perp ogyKLHH HH(PEKI[HH.
AHaJTHTHYECKOE H YHCJIEHHOE HCCIIE0BaHHE MOJIEE.

3 Tema 3. Moaem ¢ HEOJHOPOIHOCThIO 1 MoTmHBaLHA paccMOTPpeHHA HeoJHopogHocTH ocoleil. I'pyrmmr pucka Ha| OIIK-6.1, OITK-6.2, MYJIbTHMeTHIHAsT
OHOJTOTHYECKHX 0c00e H HOCHTEIEH HMepe HHpeKIHH, IIepeqalonHXcs I[I0M0BBIM IyTéM. BospacTHas armrapaTypa, HpeseHTaHH
HH(pexHH. MozenH CTPYKTypa: [OETCKHE H Bo3pacTHbie 3abomeBaHHA. MopgenHpoBaHHE
B3aHMOJI€HC TBY IO HX H €CKOJIBKHX IMaTOTE€HOB IPH HaJIHYHH, YacTHYHOM HaJHYHH H OTCYTCTBH
TPAHCMHCCHBHBIX HH(EKIJHET EpEKPECTHOr0 HMMYyHHTeTa. [lapasHTapHble, TPaHCMHCCHBHBIE
| 300HO03HbIE HH( EKLIHH.

4  Tema 4. CToxacTHueckad qJHHAMHKA ] [Torp emHoOCTH H3MEPEHHH. CTOXacTHYECKHE MOJIEIH H P aHHILbI HX OIIK-6.1, OIIK-6.2 MyJILTHMEAHHHAA

nMpHMeHHMOCTH. [TapameTpHszaLpa Moaened. AHATHTHYECKHE H YHCJIEHHbIE dirapatypa, Ipe3cHIAIHH
METObI H3Y UE€HHA




4.4 TemaTH4YeCKHH ILIAH NPAKTHYECKHX 3aHATHH — 24 4aca

Huaukaropbl
Ne $dopmMa npoBeeHHS q C DopMBI H MeTO/bI
TeME R T et e AChI oJlepsKAHHe TeMbI IIP AKT HYeCKOr0o 3AHATHSA (bnpmnp}'emm‘f{ e ST T
KOMIIeTe HITH i
Pazaen 1. Beegenne B MoJgeIHPOBAHKE JKHBBIX CHCT eM
] [IpakTHYECKOE 3aHATHE 4 IIp obnemMbl H 3a7a4H MOJIETHP OBaHHA KHBBIX CHCTEM VEK-1.2, OIIK-6.1, KB, IIPP
DTaribl IIOJITOTOBKH HHIHBHIY aJIbHOI0 Mp oekTa. (DopmMy JIHp oBKa ITp 00J1EMbI) OIIK-6.2, OIIK-6.3,
IIK-5.3
Pazaen 2. BHoTOrHYecKHe H YMHIeMHOJIOTHYeCKHe MOJeJIH H HX IIP HMeHe HHe
2 IIpakTHYECKOE 3aHATHE 4 CtaHgap THhIe OHOJIOTHYECKHE H STTHAEMHOJIOIHYeCKHEe MoeH. AHATHTHYECKOE OIIK-6.2, OIIK-6.3, KB, T3
H YHCJIEHHOE HCcJleJoOBaHHE MoJelleH. IIK-5.3
DTarkl  TIOATOTOBKH HHAHBHAvanbHOro rIipoekta. (Mcronssyembiii Habop
JTaHHbBIX ).
3 IIpakTHYECKOE 3aHATHE 4 DopMyJIHpOBKa MoJeleld ¢ HeoJHOPOJHOCThK OHONOTHYecKHX ocobell H OIIK-6.2, OIIK-6.3, KB, T3
HocHTenell HH(pexipH. DopMyHpoBKa Mozeled B3aHMOAEHCTBYIOIMHX H ITK-5.3
TPAHCMHCCHBHBIX HH(peKI[Hii. Oco0eHHOCTH aHaJIHTHYeCKONo H YHCJIEHHOIO
HcCIIeqOBaHH.
DTarkl TIOATOTOBKH HHAHBHAyalbHOro rIpoekTa. (Bribop MaTeMaTHUECKOIO
armiapara).
4 IIpakTHYECKOE 3aHATHE 4 CToxXacTHYECKHE MOJEIH H IpaHHLbl HX MMPHMEHHMOCTH. AHAJHTHYECKHE H OIIK-6.2, OIIK-6.3, KB, T3
YHCJIEHHBIE METObI H3YYEHHA. ITK-5.3
DTarkl TIOATOTOBKH HHAHBHAyalbHOro rIpoekTa. (Bribop MaTeMaTHUECKOIO
armiapara).
5 [IpakTHYECKOE 3aHATHE 4 ITocTaHOBKAa 3amad B MaTeMaTHUecKOH OHOJIOTHM M SIHAEMHOJIOTHH ¢ OIIK-6.2, OIIK-6.3, KB, T3
HeoOXOTHMMOCTBLIO YU€Ta MPOCTPAHCTBEHHOH HEOHOPOAHOCTH. ANropHIMHYeCKaA H ITK-5.3
TIporpaMMHas P eaH3alHA MOJIENEH Ha IPOCTPaHC TBEHHBIX CTPYKTypax.
DTarkl TIOATOTOBKH HHAHBHAyalbHOro rIpoekTa. (Bribop MaTeMaTHUECKOIO
armiapara).
6 [IpakTHYECKOE 3aHATHE 4 ITocTpoeHHe MofeseH AKHBbIX CHCTEM C BO3MOKHOCTBIO BBEIEHHA KOHTPOJIBHBIX OIIK-6.2, OIIK-6.3, KB, IIPP

I'Cp EMCHHBIX. IloHcK oIMMTHMAlIBHOTO YITpaBJICHHA. AHams QY BCTEHTCIIBHOCTH.
DﬁC}’}I{,I[EHHE ATAITOB IOArOTOBEKH HHIOHBHIAY AJIBHOTO ITPOCKTA.

IIK-5.3

KB — xoumponsusie gonpocwt, C3 — cumyaipioruste 3aoayi, IIPP — npe3sexnmaiiiii pe3yismanoe pabomt




4.5 BHeayquTOpHasI caMoCT oAATe/ILHAA padora

BH caMoCTOAT e IbHOM padoThI

Huaukart opbl GOpMHPYeMbIX

Yacshl -

KOMIeT e HI[H i
IloaroToBKa K 3aHATHAM 10 VK-1.2, OIIK-6.1, OIIK-6.2, OIIK-6.3, IIK-5.3
PaboTa ¢ H Borp ocaMH 71 TEKYI[Er0 KOHTPOJIA 10 VK-1.2, OIIK-6.1, OIIK-6.2, OIIK-6.3, IIK-5.3

ITonroToBka

[POEKTa,
JHTEPATYPHbIX HCTOYHHKOB, HHTEPHET-PECYP COB

rnondop H3yUeHHE

~

e

VK-1.2, OIIK-6.1, OIIK-6.2, OITK-6.3, IIK-5.3

4.5.1. CamocTofiTE/ILHASA NPOPADOTKA HEKOTOPBIX TE€M He IPeaYCMOTPEHA.

5. OPTAHM3AIINA TEKYIIIETO KOHTPOJIAI 1 TIPOMEKYTOUYHOHN ATTECTAITNH

5.1 Buabl oneHOYHBIX CPEACTB, HCIIOJIb3YEMbBIX MPH TeKYIEM KOHTPOJIE H IPOMeZKy TOTHOI

ATTECTAIIHH
Lo HanmveHOBaHHe pa3Je.ia JHCIHIIJIHHEI SRR ER R (EUEH
KOHT P 0151 pasa Al KB T3 ITIPP
Te - Paspnen 1. BeesieHHe B MOJIETHP OBaHHE HBbIX CHCTEM 3 - -
Y Pasnen 2. bBHolorHueckHe H SMHAEMHOJIOTHYECKHE MOJETH H HX -
KOHTPOJIb 10 10
MPHMEHEHHE
IIp oMesKYT O4HAS ATTeCTAIHA - 3a4eT - 10 1

KB — xoumponsusie eonpocwi, 13 —mecmoessie 3a0anuia, IIPP — npesenniaujiitl pe3visiiamnoe pabont

5.2 Opranmsanus TeKyUIero KOHT poJis 3HAHHH

Koa kKoHTpO/Mp YeMOH

No HaumMeHOBAHHE
HanMeHOBAHHEe TeMbI (pa3ge.ia) JHCIHILIHHbI KOMIIeTeHI[HH
n/n OLEHOYHOI'0 CPeJACTBA
(HJIH ee HHIHKATOPA)
] Pasnen 1. BeeneHHe B Moae/HpoBaHHe KHBbRIX | YK-1.2, OIIK-6.1, OIIK-6.2 KB
CHCTEM
2 Paznen 2. bHonorH4YeckHe H 3MHAEMHOJIOTHYECKHE OIIK-6.1, OIIK-6.2, KB. T3

MOIOCJIH H HX ITPHMCHCHHC

OIIK-6.3, I1K-5.3

KB — xonmponstsie eonpocst, C3 — cuUnVajUoOHHbIE 30041

Tekylnpii KOHTPOIb YCIIEBAEMOCTH IIO JHCIHIUIMHE OCYIIECTBISETCI B (opMe OTBETOB Ha
KOHTPOJIbHBIE BOITPOCHI, BRITTOIHEHH S CHTYAIlHOHHBIX 3a/[ay H TPYIINIOBBIX 3aJaHHH. [IpakTHUeCcKas
paboTa 3aCUMTBIBAETCS IIPH VYCIOBHH BBOIONHEHHS He MeHee 80% CHTYAI[HOHHBIX 3ajad.
['pyroioBoe 3aaHHe 3aCUHTHIBASTCS ITPH CTOITPOL[EHTHOM BBIOTOITHEHHH ITPeI0OKEHHBIX CTYIeHTaM
3aJ1a4, YCIIEIMHOHN IIPe3€HTAl[MH 3aJaHHs Ha 3aHSTHH H IIPAaBHILHOM OTBETEe Ha Ooree yeM 75%
BOITPOCOB ITPENOLAaBaTENS H CTYAESHTOB II0 TEME 3aIaHH .

5.3 Opranm3anua KOHTPOJISI CAMOCT 0AATe/IbHOH PadoThbI

No Kot KOHTpoHpyeMoH HanmMeHoBaAHHE
Buj padoThl KOMIIeTeHI[HH
m/m OI[eHOYHOI' 0 CPeACTBA
(MM ee HHAHKATOPA)
1 TToNEOTORKA K 34 iy VK-1.2, OIIK-6.1, OI'IK-6.2, KB
A o OIIK-6.3, [IK-5.3
2 PaBoTa ¢ BOLDOCAMU IS Te 10 KOHTD 0I5t VK-1.2, OIIK-6.1, OI'IK-6.2, KB, T3
P FUDL TAEY THETO KOHTP OIIK-6.3, [IK-5.3
3 ITogroToBka MpoeKTa, rogoop H H3yUYeHHE VEK-1.2, OIIK-6.1, OIIK-6.2, IIPP
JHTEPATYPHBIX HCTOYHHKOB, HHTEPHET- OIIK-6.3, IIK-5.3
pPECYPCOB




KB — xoumponsuste gonpocwt, , IIPP — npe3ennayiin pe3visnanoe pabont

5.4 Opranmsanus NPpoOMesKYTOYHOH aTTecTanuu

‘:I:'ﬂpMﬂ ﬂpﬂMEﬂi‘_‘_ﬁ-’Tﬂ‘lHﬂﬁ ATTECTAIINA 110 JHUCITHILVIHHE — 3aYeT

ITanbl IpoBEJcHNHA HpﬂME?ﬁTTﬂ‘lHﬂﬁ ATTECT Al

e 1 — OneHOYHBIE HHaHKAaTOpHLI NP OB EPHEI’#’I[:DE
MATep HAJIBI KOMIIeT e HITH i
TecToBBIE 3aaHHA OIIK-6.1, OIIK-6.2, OIIK-6.3,
] T3
IIK-5.3
- 3alHTa HHIHBHIY aJIbHOr'O [IPP VEK-1.2, OIIK-6.1, OIIK-6.2,
B IpOEKTa OIIK-6.3, TIK-5.3

IT PP — npezenmaijiini pe3yasniamos pabont

3a4ET IO JHCIMIUIMHE CTABHTCS IPH YCIOBHH, YTO OOYYAIOIMICS JONYINEH JO CHadH

HHIHNBHAYAaIILHOIO ITpoeKTa (IPOHAeH TeKyIHH KOHTPOIb YCIIEBAEMOCTH), CTOIIPOILEHTHO
OCYHIECTBIJI IIOCTAaHOBKY 3aJayH IIPpOeKTa H BBINIOJIHWI €€, VYCIEIHO IIPeCTaBHI ITPOEKT
MPeNnoJaBaTel0 H OTBETHII Ha Oonee yeM 75% BOIIPOCOB MPEIOgaBaTells IO TeME IIPOeKTa.

THnoBbIe o1leHOYHbIE CpE€IaCTBa.

[IpHMEDEI muno6ésix KOHMPOJILHBIX 601NPOCOE IS IIPOBEPKH (POPMHPOBaHHS HHIHKAT OPOB

KOMIIETEeHI[HI:
YK-1.2:

[Tpo0eMbI H 3aa4H MOJIEITHPOBAHH I ’KHBBIX CHCTEM. FIcTOpHS pa3BHTHSI MaTeMaTHYECKOH
OHOJIOTHH H 3ITHJIEMHOIOIHH. BO3MOKHOCTH H OrpaHHYeHHS IIPHMEHEHHS
MaTeMaTH4YeCKOr O arapara JjIs MOAeIIHP OBAHH S KHBBIX CHCTEM.

MoTHBaI I pacCMOTPEHH I HEOAHOPOIHOCTH ocoOe. ['pyIIEI pHCKa Ha IIPHMEPE
HH(EKI[HI, ITepeIaroHXcs ITOJIOBBIM ITyTéM. Bo3pacTHas CTPYKTYypa: JeTCKHE H
BO3pacTHBIE 3a00neBaHH . MogenHpoBaHHe HeCKOIBKHX ITaTOreHOB ITPH HATHYHH,
JACTHYHOM HaITHYHH H OTCYTCTBHH ITepPeKpECTHOr 0 HMMYHHTeTa. I lapasurapHeie,
TPaHCMHCCHBHBIE H 300HO3HBIE HH(DEKIHH.

OIIK-6.1:

Moiem B3aHMOAeHCTBYIOIIHX TTOIMYTISLHI. Moaens JIOTKH- BOmsTeppEl.
Mogemn ¢ sdexTaMH caMOpPeryIHpOBaHHSA ITONMY/DIIHH (OrpaHHYeHHE EMKOCTH CPelbl,
a(pdext Ommi). MoaelnH HCITONIb30BaHH I OHOITOTHYECKHX PECYPCOB ¢ YUETOM OIPaHHYEHHH.

BakiHaIug B SIIHAEMHOIOTHYECKHX MOJENSX. OTCIIeXHMBaHHE KOHTAKTOB M H3OJISIHSL
[Iprmmeprr: CIIHI, rpurmon, COVID.

OIIK-6.2:

JletepmunnicTckre SIR-Mmomem. SIR-Mozmenu ¢ gemorpadueit. CMepTHOCTD, BEI3EIBacMast
HHpeKIHsIvH, H SI-mozem. Mogem ¢ yuéroM u 0e3 yuéta umMmyHHTeTa (SIS, SIRS).
JIaTeHTHBIH IepHOJ H eI0 BIIHSIHHE Ha MOJeIbHYIO JTHHAMHKY (SEIR).

Mogem ¢ AHCKPCTHBIM BPEMCHEM. HﬂpﬂMETpIIBEH_[I[H MOJETIEH.

OIIK-6.3:

[Tpocreiinme neMmorpadgmyeckue MogenH (Mogaens ManbTyca. Mogens QepXIonbCTa).
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e ba3oBoe YHCIO PENPOAYKIIMH HHQPEKIIHH. AHAIHTHYECKOE H YHCIIEHHOE HCCIEJOBaHHE
MO eleln.
[TK-5.3:

* HGI‘I)EI_T_[HGCTH HBMEPEHI]IUI. CToxXacTHYECKHE MOJEIH H I'PaHHIIBI HX IIPHMCHHMOCTH.
HHPHBIETPHBEH_[HH Mo elleH. AHATIHTHYeCKHE H YHCIIEHHbIE METOIbI H3YVUCHIHA.

e HeoOxogHmMocTh }”IETE], HpﬂﬂTpﬂHGTEEI—H—IGﬁ HEOJHOPOJHOCTH B 3aJaddXx MaTeMaTH4e CKOH
OHOIIOTHH H SITHAEMHOIOTHH. METEIHDH}’]IHI[I]II. KileTouHBIEe aBTOMATHI. M}"HLTHEII‘EHTHBIE H
CETCBBIC MOACIII.

[IprMepEl munoesix cumyauuoHHbIX 3a0 ay 1 IIPOBEPKH (POPMHPOBAHHI HHIHKATOPOR
xomrteTeHIpI OIIK-6.1, OIIK-6.2, OIIK-6.3, I1K-5.3:

e [IpemTonoXHM, YTO KITACCH(HKALHS ITOITYIISIIHH IT0 COCTOSHHIO OOIEe3HH B CTaHLapTHOH
SIR -mozmenH (BOCIIpHIMYHBGBIE, HH(PHIITHPOBAHHEIE, YIaIEHHEIE) JOIIOIHEHA COCTOSHHEM
naTeHTHOH HHpeKImH E, ¢ KomiyecTBOM HHAHBHJIOB B 3TOM COCTOSHHH E(t),

VI OBJIETBOPSIOLIHM YPaBHEHH SIM:

SIdE— SI E'ﬂ— E ﬂ.’dﬁ—ﬂf
=—f ,dt—ﬁ YE, =Y T

ds
dat

Ha mpomsBomsHOM Habope (pHKCHPOBAHHOM ITapaMeTPOB CPaBHHTE HTOT OBBIH pa3Mep
SITHAEMHH B TAKOH MOJEIIH ¢ COOTBETCTBYIOIIHM ITOKa3aTelleM HCXOoMHOH S IR -Moienbio,
MTPOKOMMEHTHPYHTE Pe3yiIbTarT.

OneHounble cpeAcTBa I NPOBeJeHHN INPOMEKYTOYHOH ATTeCTAlHH O0YYAIOIMHXCH 110
aucnunmMHe (TIprioxkeHue 1 K padoyel ImporpaMmMe).

6. XAPAKTEPHCTHUKA NH®OPMAIIMOHHO-OFPA3OBATEJIbHOH CPEJIbI

B MUMO co3gaHa H (QYHKIHOHHPYET 3IeKTPOHHAS HH(]POPMAaIlHOHHO-0Opa30oBaTeIbHAasd
cpega (manee - OMOC), Bkmodaromasi B ceOsS 3JIeKTPOHHBIE HH(POPMAI[HOHHBIE PECYPCHI,
BJIEKTPOHHBIE OOpaszoBarellbHble pecypchl. DHMOC obecrneynBaeT OCBOEHHE OOYYArOIHMHCS
00pa3oBaTENbHEIX ITPOrPAMM B ITOITHOM OOBEME HE3ABHCHMO OT MecTa HaXOXKIASHHSA O0YUYAFOIIHXCS.
OIeKTpOHHBIE OHOMHOTEKH OOEeCIeuYHBalOT JOCTYII K IPOo()eCCHOHAIBHBIM 0Oa3aM JaHHBIX,
CITPaBOYHBIM H ITOHCKOBBIM CHCTEMaM, a TaKKe HHBIM HH()OPMAaIHOHHBIM PECYPCaM.

6.1 IIporpammHoe olecneuenue, npodeccHOHAJIbHbIE 0a3bl JAHHBIX, HH(pOPMAIHOHHDbIE
CIIPaBoOYHbIE CHCTeMbI, pecypcbl HHPOPMANHOHHO-TEJICKOMMYHHKAIIMOHHON  CETH
«/IHTepHET», He00X0AMMbIE JJIS1 0CBOEHH S JH CITHIL/INHbI

1. IIporpammHoe oOecmedueHHe, HCHNOJIL3YEMOE IIPH OCYIIECTBJIEHHH 00pa3oBaTeILHOIO
npoiecca mo JUCIHILIHHE:

OrepalliOHHAs CHCTeMa ceMeHcTBa Windows

ITakeT OpenOffice

ITaket LibreOffice

Microsoft Office Standard 2016

NETOP Vision Classroom Management Software

O6pazoparenpHbll nmopraia GI'bY «HMHMI] um. B. A. Ammvaszoa» MuH3apasa Poccrm
http://moodle.almazovcentre.ru/

CABbB «HpOuc 64» - cucteMa aBToOMarH3aiHyi OHOITHOTEK. SIEKTPOHHBIN Karaiior APM «Unrareris»
H Web-HpOuc
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6.2. IIpodeccHoHabHBIE 0a3bl [JaHHBIX, HCHOOJIb3yeMble IIPH  OCYIIeCTBJIeHHH
00pa3oBaTeJIbHOrO Mpomecca no AUCIHILIHHE:

OnekTpoHHasa OudimoreyHas cucrema «MeaminHckas oudnunoreka « MEDLIB.RU»
(www.medlib.ru)

OneKTpoHHAasI MeIHIMHCKasg OnoOnnoreka « KoHCyIIbTaHT Bpauay (www.rosmedlib.ru)

OBC «bykamny (https://www.books-up.ru/)

OBC «lOpaitt» (https://urait.ru/)

OnexrpoHHas ounoimoreka [Ipodu-JInd « MeguinHckas mHTepaTypa H3zarenberra " CIieIimmT " »
(https://speclit.profy-lib.ru/)

BcemmpHasg 6a3a JaHHBIX cTaTell B MeJHIIMHCKHX KypHanax PubMed
https://www.ncbi.nlm.nih.gov/

Hayunas snektpoHHas 6nomoreka http://elibrary.ru/

6.3. Pecypcbl HHpOpMAIHOHHO-TEJIeKOMMYHHKAIINOHHOH ceTH «IHTepHeT», HE0DX0AMMbIE
IJIS1 OCBOEHH A AN CIIHILIHHBI:

ITonckoBrie cucTeMbl Yandex (http://www.yandex.1uw/)

MymbTHMe JHIHEBIH CIIOBaph NepeBoja clIoB oHiIaiH MymeturpaH (http://www.multitran.rw/)
YHuBepcuTeTckas HHpopmalmoHHas cucreMa POCCH A (https://uisrussia.msu.ru/)
[Iyomkaipn BO3 Ha pycckoM s3bike (https://www.who.int/ru/publications/i)
MexayHapoaHble pyKoBoacTBa 1o MequitiHe (https://www.guidelines.gov/)

DemepanbHas AMeKTPOoHHAsI MeaHIHHCKasI Ononuoreka (DOMBE) (http://www.femb.ru)
Bons u ee neyeHne (www. painstudy.ru)

US National Library of Medicine National Institutes of Health (www.pubmed.com)
Pycckii Me JTHITHHCKHI KypHalI (WWW.11m].10)

MiunHcTEpPCTBO 3paBooxpaHeHH s Poccriickoi Meepanyy (www.rosminzdrav.ru)
KuodepJ/lennaka — 3T0 HayyHas aneKTpoHHas ondmioreka (https://cyberleninka.ru)
Poccuiickas rocymapcTBeHHasa OHOmHoTeKa (Www.rsl.r)

6.4. Meroanieckne YKa3aHHA IS 00y YA IHAXCA 10 OCBOCHH IO JHCIIHILIHHbI

OOy4yeHHe 10 mUCIMIUIMHE «MaTeMaTHYecKoe MOJAEIHPOBAaHHE JKHUBBIX CHCTEM» BKIIIOYAET
KOHTAKTHYIO padoTy, COCTOSIIYIO H3 IPAKTHUYECKHX 3aHSATHIH, CAaMOCTOSTEIBPHOH PadoThl H
IIPOMEKYTOUHON  arTecTaliMi. JIEKIMOHHBIE  3aHATHSA  IPOBOMATCS C  HCIIOIB30BAHHEM
IEMOHCTPAIMIOHHOI'O MaTepHalia B BHIE MYIIbTHMEIUIHHBIX IIPE3EHTAIII.

[IpakTHyeCcKHe 3aHATHS IIPOXOJAT B VUEOHBIX ayIHUTOPHAX. B Xo[e 3aHSTHH CTVIEHTEL pa3OHparor
H OOCYKIAarOT BOITPOCHI IO COOTBETCTBVIOIMM pasfiellaM M TeMaM JIHCIFIUIMHEL, BBIIOTHSIOT
TEOPETHYECKHE H IPAKTHYECKHE 3aJaHH.

JIst peam3aliil KOMIIETEHTHOCTHOI'O IIOAXOJa B Y4eOHOM ITPOIIECCE IMHPOKO HCITOIL3YIOTCS
aKTHBHBIE H HHTEPaKTHBHBIE (DOPMEI ITPOBEACHHS 3aHSATHI (HCIIOIb30BAaHHE HHIEPHET-PECYPCOB
I TIOATOTOBKH K 3aHSTHSM, TI'PYIIIOBBIE JHCKYCCHH H JpP.) B COYETaHHH C BHeayIHTOPHOMH
PaboTOH C IeNb0 (POPMHPOBAHHS H Pa3BHTHS ITPO(eCCHOHAIbLHBIX HABBIKOB 00YYAFOIIHXCHL.

JIIst  CTYIHEHTOB  VYCIOBHSMH ITPABIJIIBHOH OpraHM3aiy y4yeOHOro IIpoIlecca  SBIISIOTCH
IDIAaHUPOBAHHE BPEMEHH, HEOOXOAMMOIO Ha HM3YYEHHE JAaHHOH JUCIMIUIMHEL, PErYIISPHOE
TIOBTOPEHHE ITPOHAEHHOIO MaTepHalia, IIOATOTOBKAa K TEKVIIEMY TeMaTHUYeCKOMY KOHTPOIO
YCIIEBAEMOCTH H IIPOMEKYTOYHOH aTTECTAI[HH.

CamocTosTelnpHasa padora BKIOYAeT B ce0A IpopadoTKY JIEKIIHOHHBIX MaTepPHAIIOB, MTPaKTHYECKHX
MaTEpHAJIOB M 3aJay, KOTOPhIE pasz0Hpalnch Ha 3aHATHAX WIH OBUIM PEKOMEHJOBAHBI IS
CAMOCTOSITEIIBHOIO PEIEHHS, H3YUEHHE PEKOMEHJIOBAHHON VUEOHOH JIMTEPATyYphl, H3YVUECHHE
HHQOPMAIHMH, ITYOIHKYeMOH B Hay4YHOH ITepHOAHYECKOH IIe4aTH H IIpeJICTaBISHHOH B CETH
«MHTEepHET» H IIOATOTOBKY IIPOEKTa II0 IPEIJIOKEHHOH TeMe. /IS CaMOCTOSTEIRHOH PadOTHl B
TEYEHHE BCErO IlepHoja OOYYeHHS HMEEeTCS HHINBHIYAIbHBIM HEOrPaHHUYEHHBEIM JOCTVIIOM K



SIeKTPOHHOH HH(pOPMAaIFOHHO-00pa3oBaTeNnbHOIl cpelie lleHTpa AnMazoBa M3 TOOOH TOYKH, B
KOTOPOH €CTh JIOCTYII K CETH «IHTepHeT», KaK Ha TeppUTOPHH l]eHTpa AlIMasoBa, TaK H BHE €e.

6.5. IlepeyeHb OCHOBHOH H [JONOJIHHTEJLHOH Y4YeOHOH JIMTEpParypbl, Heo0X0 MMOH /1A
OCBOEHHS ANCIHILIMHDbI:
OcHoBHas JMTEpaTypa:

1. MojgemipoBanne B MeauiHe. [IpakTHkym : YdueGHoe mocoOne / Ilom obmi. pex. B.A.
Kamrranosa, kanzg. 6moin. Havk, goi. H.A. Konrapoesa. — M.: OO0 «H3garenscTBO «MeaminHcKoe
HH(QOPMAI[MOHHOEe  areHTcTBO», 2019. - Texer : osmekrponnelii  // URL
https://www.medlib.ru/library/library/books/32705

2. MHpopMaTHKa H MeJHITHHCKas cTaTHCTHKA / mox pex. I'. H. I{apuk - Mockpa : 'DOTAP-
Memua, 2017. - TekcT : BIEKTPOHHBIH // URL '
https://www.rosmedlib.ru/book/ISBN9785970442432 html

3. MenuigiHckasa nHpopMaTHKa | yieOHHK / B. II. OmempueHko, A. A. Jlemmgora. - Mocksa :
I'DOTAP-Menua, 2016. - TekcT : AIEKTPOHHEBIH // URL

https://www.rosmedlib.ru/book/ISBN9785970436455.html

JomonmHuTeNnpHasI JINTeparypa:

1. OCHOBBEI BBICHIEH MaTeMAaTHKH H MaTeMaTHYeCKOH CTaTHCTHKH | OIeKTPOHHBIH
pecype|: yuebHmx/IlaBmymxoB HW.B. u ap. - M.:. TI'GOTAP-Memma, 2012. - TekcrT:
aneKTpoHHBIN//URL: http://www.rosmedlib.ru/book/ISBN97859704 1577 1.html

2. Marematnka |OnekTpoHHBIH pecypel/OmenpueHko B.II - M.: 'DOTAP-Memua,
2017. - Pexamv goctyma: https://www.rosmedlib.ru/book/ISBN9785970440285.html

3. MaremaTnka: y4eOHHMK I (papMalieBT. H Mej. By30B/E.B. I'pekoB - Mocksa:
['DOTAP-Memua, 2015. - Tekcr: sneKTpoHHBIH//URL:
https://www.rosmedlib.ru/book/ISBN97859704328 15 .html

4. Mu]eximonHele O0Ne3HH: HAIMOHAIBbHOE PYKOBOACTBO/TION pex. H.JI. HOmmyka,
IO.B. BeHrepora. - 2-e usa., rnepepad. u gomn. - Mockea: I DOTAP-Menua, 2018. - Tekcr:
anekTpoHHBI//URL: https://www.rosmedlib.ru/book/ISBN9785970444 122 . html

7. MATEPUAJIHO-TEXHHYECKOE OBECIIEYHEHHE JUCIHIHITJIMHBI

JIIg  OCYINECTBIIEHHS OOpa30BaTEILHOIO IIpolecca IO JUCIHMIUIMHE «MaremaTHueckoe
MOJEIMPOBAaHUE JKHBBIX CHCTEM)» IIPOrpaMMBI BBICIIETO OO0pa3OBaHUA - Marucrparypa IIo
HarrpaBjieHHIO ITOATOTOBKH 00.04.01 bmomorma LleHTp AnMazoBa pacriojmaraeT MaTepHallbHO-
TEXHHYECKOH 0a30H, COOTBET CTBYIOIIEH AEHCTBYIOIIHM IIPOTHBROITOKAPHBIM IIPaBHIIaM H HOpPMaM H
oOecreunBaroLie ITPOBEAEHHE BCEX BHAOB U CIIHIUIHHAPHON M MEK I CIIIIIHAPHON ITOATOTORKH,
IIPAKTHYECKOH M HAYYHO-HCCIIeJOBATEINLCKOH PadoT OOYVYAIOINHMXCS, IIPEIYCMOTPEHHBIX YUeOHOH
TUCIHTHIUTHHOH .

JIIg TIpOBEeHHS 3aHATHI I10 JHCIHIUIMHE «MaremarHiyeckoe MOIENHPOBAaHNE KHBBIX
CHCTEM» CIIEI[HAIILHBIE TMOMEINEHNSI HMEIOT MaTEPHAIBHO-TEXHHYECKOEe H YUeOHO-METOMNYECKOE
oOecIeueHHE:

YueOHasd ayauTOpHSA IS ITPOBEAECHHUS 3aHATHI JIEKIHOHHOIO THIIa — YKOMIUIEKTOBaHA
CIIEI[HATIM3HPOBAaHHOH (yueOHOH) MeOelbio, HaOOpOM JeMOHCTPAIHOHHOIO OOOpPYAOBAaHHSI H
yueOHO-HArTIIIHEIMA ~ ITOCOOHSIMI, OOEeCIeUNBaOIMMH ~ TEMaTHYeCKHEe  HIIIFOCTPAIlHH,
COOTBETCTBYIOMIHE pabOYHM y4eOHBIM ITPOrPpaMMaM JHCIHIUIMH (MOIYIIEH).

YyeOHasI ayqUTOPHS JJIS IIPOBEeHN S 3aHATHII CEMHHAPCKOro THIA (ITPaKTHYECKHE 3aHSTHS
H Bce (POPMBI €r0 NPOBeJeHHS) - YKOMIUIEKTOBAaHa CIIeIHAIHM3HPOBAaHHOH (y4eOHOH) MeOelbko,
TEXHHYECKHMH CPeJICTBAMH O0Y4YeHHs, CITYKaIllMH JJIS ITpeAcTaBlIeHH Y4eOHOH HH(pOPMAaIHH.
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Jlabopatopus — ocCHaIleHHas 1adopaTOpPHBIM OOOPYIOBAaHHEM, TEXHHUYECKHMI CPEICTBAMII
0Oy4YeHHS, CITY KalllHMH UL IIPeAcTaBIeHH I Y4eOHOH HH() OpMAL[HH.

YueOHasa ayIUTOPHS JUIS TPYIIIIOBBIX H HHIHBHIYAIbHBIX KOHCYIILTAIMH - YKOMIUIEKTOBaHA
CTIEIIHATH3HPOBAHHOH (yueOHOH) MeOelblo, TeXHHYECKHMH CpPeAcTBaMH OOVYEeHHS, CIIYKaIl[HMH
IS IIpeICTaBRIeHH S YueOHOH HH(pOpMAaIHI.

YuyeOHasds ayauTOpHS IS TEKVINErO KOHTPOIS M  IIPOMEKYTOUHOH aTTecTaluH -
VKOMIDIEKTOBAHA CIIEI[HATH3HPOBaHHOH (y4yeOHOH) MeOelnblo, TEeXHHYECKHMH CpeJCTBaMH
0Oy4YeHHS, CITYKaIlHMH JUIS ITPeACcTaBIeHHS YueOHOH HH() OpMAI[HH.

IlomermeHne 1T CaMOCTOSITEIIbHOH PadOTRI — YKOMIUIEKTOBAHO CIIEI[HAIM3HPOBAHHOM
(yueGHOIT) Mebenbio, OCHAIIEHO KOMITBIOTEPHOI TeXHHKOI ¢ BO3MOKHOCTBIO ITOJKITFOYEHHT K CETH
"UHTepHeT" H o0ecIleueHO JOCTYIIOM B AIIEKTPOHHYIO HH() OPMAITHOHHO-00Pa30BaTEIbHYIO Cpely
OpraHH3aIHH.

8. KAJ/IPOBOE OGECIIEYEHHUE JIUCIHTHIIJIMHDBI

CocTaB H KBaIH(HKAIHSI HayYHO-TIeJarori4eCKHX PaO0OTHHKOB 00eCIIeYHBAIOIHX OCYIIECTBIICHHE
00pa30BaTeIbHOTO IPOoIECcca IO JUCLHMIUINHE «MaTeMaTHYeCKOe MOAETHPOBAHHE KHBBIX CHCTEM»
cooTBeTCTBYET TpeboBaHnsaM DPI'OC BO - marucrpatypa 1mo HamparileHHIO IToAroToBKH (06.04.01
buomnorus.

9. OCOBEHHOCTH OPrAHM3AIIMN ObBYYEHHUA 110 JUCIHHUIIJIMHE JJIA
NHBAJIM10B 1 JIII] C Ol PAHHYEHHBIMHU BOIMOKHOCTAMU 3/10POBbBA

OCBOEHHE [IHCIHIIIMHBI HMHBAJMAAMH H JIHIAMH C OrPaHHYEHHBIMH BO3MOXKHOCTSIMH
3JIOPOBBSI TIPH HEOOXOAHMMOCTH OCYIIECTBISeTCS KadeIpoil Ha OCHOBe afalITHPOBAHHOH pabouei
IPOrpaMMBI C HCIIOIb30BAHHEM CIIEIHATIbHBIX METOMOB OOYUEHHS H JHIAKTHYECKHX MaTepHAalIOB,
COCTABIEHHBIX C VYYeTOM OCOOSHHOCTEH IICHXO(pH3HYECKOIO Pa3BHTHA, HHIHBHIYaJIbHBIX
BO3MOKHOCTEH H COCTOSHHS 37I0POBB I TAKHX 00yJaroIHXcs (00yJaroIerocs).

B 1emsx ocBoeHHS yuyeOHOH ITporpaMMBI JHCIHIIIHHEL « MaTeMaTHYecKoe MOIeHpPOBaHHE
’KHBBIX CHCTeM» HHBAIHJaMH H JIHI[AMH C OrpaHHYEHHBIMH BO3MOXKHOCTSMH 3I0POBbS Kadeapa
o0ecIieuHBacT:

1. I HHBAIMAOB H JIHI] ¢ OrPaHHYEHHBIMH BO3MOKHOCT SIMH 3J0POBb A I10 3PEHHIO:

¢ pasMElleHHE B MecCTaxX JOCTVIMHBIX IS OOYYAIOIMXCS, SBILIIOINMMXCS CIIEIIBIMH  HIIH
cIaOOBHISIIHMH, B aJalITHPOBAHHOH (popMe CIIpaBOYHOH HH(POPMAIlHH O PaCITHCAHHH
yueOHBIX 3aHSITHI,

® TIIPHCYICTBHE ACCHCTEHTA, OKA3hIBAIOINEr0 00YUAIOIEMYC I HEOOXOANMYIO ITOMOIIIb,

® BBITYCK albTEePHATHBHBIX (POPMATOB MeTOAHYECKIX MAaTepHaloOB (KPYIIHBIH ITPH(T HIH
ayaHO(aIIbI);

2. 711 HHBAJIMIOB H JIHI] C OI'PpaHHYCHHBIMIT EO3MOXHOCTAMH 3JO0POBBA ITO CIIYVXY.
® HaJICKAIIHNMH 3BYKOBBIMI CPEACTBAMITI BOCIIPOH3BCIACHIE I[[-I(lJDpMElI_H[[I;
3. 11 HHBAIMAOB H IHI[ C OI'PaHHYCHHBIMI BO3MOMXHOCTAMIT 300POBbS, HMCHIOIIIHX

HAapYHICHHA OITOPHO-ABHI'ATCJIBHOI'O dlllldaPaTa.

® BO3SMOZFHOCTD 6ECHPEHHTCTEEHHGI‘D HOCTYIIA Dﬁ}”IElIGH_[ID{CH B }"‘IE@HHE TTOMCITI CHITA,
TYAJIICTHBIE KOMHATBI H APYIHE ITOMCIIICHHA I{El(lJE,I[pLI:, d TAKKC ]’[pEﬁLIEElHIIE B YKd3dHHBIX
ITOMCIIICHITAX.

OﬁpﬂBGEﬂI—HIE Gﬁ}”IEII'DH_HD{EH C OI'PaHHYCHHBIMITI BO3MOMXHOCTANITI 3JOPOBbBA MOMKCT OBITH
OPraHH30BdAHO KdaK COBMCCTHO C JPYITIMH Gﬁ}"‘lﬂlﬂﬂﬂﬂ‘uﬂ[ﬂﬂ, TdK H B OTJACJIBHBIX TI'PYIOIAX HIIH B
OTACJIBHBIX OPI'aHH3aIlHX.

HpII OCBOCHHH IIpOI'paMMbI JHCITHIIJIHHEBI Gﬁ}HIHIGH_[I]I‘uICH C OI'PaHHYCHHBIMH BO3MOXHOCTAMII
3AOPOBEA IIPEAOCTABIIIIOT CA OecCIIIaTHO CIIEIHAIbHBIE WE@HIH{II H WE@I{E}IE HGCG@IIH, HHaAd
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yueOHasl JHTepaTypa H CIIeI[HaIbHBIE TEXHHYECKHE CpPeACTB OOYUeHHS KOINIEKTHBHOIO H
HHIHBHIYaIbHOTO TTOJIb 30BaHHS, a TaKxKe YCIIYTH CYPAOIEePEBOTUHKOB H
TH(IOCYPAOIIEPEBOIIHKOB.
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IIpuiaoxenue Nol

O EHOYHBIE CPEJICTBA
K PABOYEH ITPOI' PAMME I10 JUCHHUIIJ/IMHE
CMATEMATHYECKOE MOJE/IMPOBAHUE KUBBIX CUCTEM)»

(HAaHMeHOR aHHE JJH CLIHIUTHHEI)

Marucrparypa mo HanpasJeHu0 moarotTosku 06.04.01 buoJjorus
IIpognin: Knerounas u MoJieKyJasApHas 0HOJIOTHA
KBarmmukaimis (CTerneHs ) BRITYCKHHKA: Marucrp

Dopma 0OYUEeHHNI: OUHAasl

Cpoxk ocsoenns OIIOII BO: 2 romga

(HOPMAMUSH LI CPOK Gﬁ‘I”LE'HLLEJ

Cankr-IleTepOypr
2022
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IHACIIOPT
OIEHOYHLIX CPEJCTB

no miciuminae «\MATEMATHYECKOE MOJAEJIMPOBAHUE KHUBBIX CUCTEM»

(HaHMeHOBaHH e QHCLIHIIIHHEI)

1. B pe3yuabrare ocBoeHHA JUCIHILIHHBI 00YIAONIHIACA J0JI2KEH 00/1aaTh ¢J1e YIOIIHMHI
koMnereHnuavu: YK-1, OlIK-6, IIK-5.
2. OnmucaHHe nokasaresied H KPHTepHeEB OlleHHBAHH A KOMIIET eHIIHA B Ipoliecce H3yIYeHHn s

JAHCITHILIHHbBI
Iloka3zaTe /M JOCTHKeHHS 3AJAHHOI0 YP OB HS OCBOCHHS
KOMIETeHI[HH H KPHTEPHH Oll¢e HHBAHHSA Pe3yJIbTATOB
K 00yue HHSI
OMIIeT e HI[HHA Huaukarop = = = OneHOUYHLIE CpeACTBA
HavyabHbIH bazoBbIi IIpoaBHHYTHIR
«Y IOBJIETBOPHTE «X Op OIIIO «OTIHYHO»
JIBHOY
VK-1 Criocoben |VK-1.2 3HaET: 3HAET: OCHOBBI 3HAeT: Ha J171A TEKYLIETO
OCYIIECTBIIATD QopMyHpPYeT |KiIacCH(HKALHI0 |MaTeMaTHUYECKHX | JOCTATOYHO KoHTposd: KB
KPHTHYE CKHIA LIETH H MaTEMAaTHYECKHX | METOJ10B BbIC OKOM YPOBHE JI 1A TP OMEKY TOUHOI
aHaJIH3 paccMaTpHBAET | METOJI0B MOZEMHPOBAHHA | OCHOBBI aTTeCTALHH:
I1p 00JIEMHBIX pasIYHbIE MOZEIHP OBAHHA | KHBBIX CHCTEM MaTeMaTHY € CKHX ITPP
CHTYaL[HH Ha BapHaHTEI AKHBBIX CHCTEM METO/IOB
OCHOBE p €I EHHA MOJIEJIHP O BaHHA
CHC TEMHOT'O rp 00J1eMHOI KHBBIX CHCTEM
riogxozna, CHTYaL[HH VMeeT: VMeeT: VMeeT: J171A TEKYLIETO
BbIpabaThIBaTh aHaJIH3HpP OBaTh aHaJIH3HPOBAaTh aHaJTH3HpP OBATh KOHTpoA: KB
CTPaTErHI I10CTAHOBKH T10CTAHOBKH IMOCTAHOBKH 3aay | J{J1d ripOMEKY TOUHOH
EeHCTBHIHA 3a7ad B 3a7a4 B B IMPEOMETHBIX aTTECTALIHH:
[P EAMETHBIX TP EMMETHBIX obnacTiIx, IIPP
obnacTiax, o0macTax, CBA3AaHHBIX C
CBA3aHHBIX C CBA3aHHBIX C H3Y Y€HHEM
H3YY€HHEM H3Y Y€HHEM IHHAMHKH KHBBIX
IHHAMHKH KHBBIX | JHHAMHKH CHCTEM,
CHCTEM KHBBIX CHCTEM, H |TIEPEBOOHTE HX Ha
TIEP EBO/IHUTh HX A3BIK
Ha A3bIK MaTeMAaTH4Y€CKOI0
MaTEMAaTHYECKOIO | MOIEIHPOBAaHHA H
MOZE/HP OBAaHHA | HCIIONIb30BaTh
OIIK-6 OIIK-6.1 3HAET: HEKOTOPBIE | 3HAET. OCHOBHBIE | 3HAET: HAa BhICOKOM | J]J1A TEKYII[ETO
CriocobeH Hcronpsyer METONBI cOopaH  |MeToabl cOOpaH | YPOBHE KoHTpoa: KB
TBOPYECKH COBpPEMEHHBIE |aHaJI3a JaHHBIX, |aHaJIi3a JaHHBIX, | OCHOBHBIE METO/IbI
[PHMEHATE H KOMITbIOTEPHBI | OCHOBbI paboThI ¢ | OCHOBBI padoThI ¢ | cOOpa H aHaAIH3a JI 1A TP OMEKY TOUHOI
MOAH(HLIHP OBAaT |€ TEXHOJIOTHH | A3bIKOM A3BIKOM IIAHHbBIX, OCHOBBI aTTeCTALHH:
b COBpEMEHHbIE |B paboTe ¢ rporpaMMHpOBaH |IMporpaMMHpoBaH |pabotel ¢ m3pikoM  |IIPP, T3
KOMIIbIOTEPHBIE  |TpodeccHoHan |Ha Python B HA Python B I1p OTP aMMHp OBaHH
TEXHOJIOTHH, bHBIMH Oa3aMH | cpefie pa3pabdoTkH | cpeme a1 Python B cpenie
paboTaThb ¢ I aHHbIX PyCharm pa3paboTiH pa3paboTKH
rp opeccHOHAIIb PyCharm PyCharm
HBIMH Oa3aMH VMeEeT: VMEET: VMeeT: J1711A TEKYIErO
IIaHHBIX, aHaJIH3HpP OBaTh aHaJIH3HPOBATh, aHaJIH3HP OBATh, KOHTpos: T3
r1p ope cCHOHAIID cTaHJap THhIE HCII0JIb3 OBATh HCII0JIb30BaTh J1 714 TIp OMEKY TOUHOH
HO 0()OPMIIATh H OHOHOTEKH CTaHapTHhIE CTaHJapTHBIE aTTECTALHH:
TP €7CTaBJIATD Python, OHOMHOTEKH OHOMTHOTEKH ITPP, T3
P €3YIILTAThI npegHasHayeHHb! | Python, Python,
HOBBIX € 111 00paboTKH | MpedHa3HaueHHbI | [PegHa3HauYE€HHbIE
pazpaboTok MacCHBOB e A oOpaboTkH | ;1A oOpaboTkH
IIAaHHbIX Mac CHBOB MacCHBOB JIaHHBIX,
IlaHHbIX CaMOCTOATEIIBHO
[PENCTABIIATE
pe3ynbTaThl
OIIK-6.2 3HaET: 3HAET: OCHOBHBIE | 3HAET: Ha BLICOKOM | /[ TEKyIIEro
ITpoBogHT HEKOTOpbIE METOJIBI YPOBHE METOZbI KoHTpoJiA: KB
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CTATHCTHYECKH |METO/BI KaJTHOp OBKH KaJTHOp OBKH
H aHaIH3 KaJHOp OBKH CTAaTHCTHYECKHX | CTATHCTHYECKHX H | J[J14 Ip OMEXKY TOUYHOH
IAaHHBIX C CTATHCTHYECKHX |H MEXAHHCTHYECKHX | aTTECTALHH:
TTOM O BIO H MeXaHHCTHYeCKH |MofeseH Ha ITPP, T3
KOMIIBIOTEPHBI | MEXAHHCTHYECKH |X MOJEJIEH Ha OaHHbLIE
X riporpaMM H | X MOZIENIEH Ha IaHHbIE
HHTEPIIP ETHPY | JaHHBIE
€T Pe3yNbTaTbl | YMeEeT: VMEET: VMeeT: J171A TEKYIEr0
IUIL pellieHHA | TIpOH3BOJIHTD TP OH3BOHTD I1p OH3BOJIHTD KOHTpoJA: T3
rpogecCHOHAN | KaIHOP OBKY KaJHOp OBKY KaJTHOPOBKY JI A rp oMeKy TOYHOIH
bHBIX 3aJ1a4 MoJieleH ¢ MoJiereH ¢ MojieseH ¢ aTTEeCTaLHH:
HCIIONE30BAHHEM | HCIIOJIB30BAHHEM | HCITOJIb30BaHHEM ITPP, T3
fa3bika Python A3pika Python s3bIKa Python HIH
HIIH JIPYTHX OPYTHX OTKPBITBIX
OTKPBITBIX A3BIKOB
A3LIKOB I1p OTP aMMHp OBaHH
IIporpaMMHpPOBaH | A H CPell, a TakoKe
HA H cpeql HHTEPIIPETHPOBATh
I10JTy Y EHHBIE
pPEe3yIbTaThI
OIIK-6.3 3HaET: 3HAET: OCHOBHbIE | 3HAET: Ha BRICOKOM | [ TEKYIIETO
[Ipymenser HEKOTOpLIE CI10CO0bI YPOBHE CI10c00bI KoHTpoA: KB
COBpPEMEHHbIE | CITOCOOBI rpajHueckoroH |rpajHuecKkoro H
KOMITBIOTEPHBI | paPHYECKOrO0 H | TEKCTOBOIO TEKCTOBOTO JL11s1 TIp OMEKY TOUHOH
€ TEXHOJIOTHH | TEKCTOBOIO TIp €71C TABJIEHHA TP €I TABIIEHHA aTTeCcTaL[HH:
[pH [peacTaBIeHHA P E3yILTaTOB PE3YILTATOB ITPP, T3
MpefcTaBlIeHH | pPe3yJIbTaTOB MOJEHPOBAaHHA | MOJIEIHp OBaHHA
H PEe3yJIbTaTOB | MOZEIHPOBAHHA | OJIA pa3HOH IUIA pasHOH
HOBBIX V1A pasHoH LIEIEeBOH LIeJIEBOH
paspaboTok LIEJIEBOIH ayqHTOPHH ay JHTOpHH
dy JHTOPHH
VMeET: VMeEET: VMEET: J1J19 TEKYIIETO
aHaJIH3HpP OBaTh aHaJIH3HpP OBATh, aHaJIH3HPOBATh H KoHTpoIA: T3
OHONMHOTEKH HCII0JIb30BaTh HCII0IB30BaTh
IporpamMM Jyis OHOMHOTEKH OHOMmOoTEKH J1 114 rpoMeKyTOUHO
rp apHYecKOoi H TIp OrpamMM J1J1A [poTpamMM A aTTeCcTaL[HH:
TEKCTOBOH rpapHuecKoH H rpadHuecKoi H ITPP, T3
BH3Y aJIH3aL[HH TEKCTOBOH TEKCTOBOH
BH3Y aJIH3 aLHH BH3Y aJIH3aL[HH,
HHTEPIIPETHPOBATh
T10JTy Y EHHBIE
PE3VIbTaThI
IIK-5 Criocoben |IIK-5.3 3HaET: 3HAET: OCHOBHEBIE | 3HAET: Ha BRICOKOM | /[ TEKYIIETO
OCYIIEC TRIIATD [IpoBogHUT HEKOTOPBIE THIIhI | THIThI HCXOOHRIX | YPOBHE OCHOBHBIE |KOHTpoJii: KB, T3
Hay4HbIE CTATHCTHYECKY | HCXOJIHBIX IlaHHBIX THIThI HCXOJTHBIX
HCCJIENOBaHHA B |10 00paboTKy | JaHHBIX (KOMTHYECTBEHHBIX | JaHHBIX JL11s1 TIp OMEKY TOUHOH
obmacTH p €3YIbTAaTOB (KOMHYeCTBEHHBbIX |, KAUECTBEHHBIX) | (KOMMYECTBEHHBIX, |aTTEeCTALHH:
KJIE TOYHOH , KaueCcTBEHHBIX) |H crelM(pHKY HX |KadecTBeHHBIX)H  |IIPP, T3
OHOIOIHH, HECET H crielpHKY HX | cOopa CrIeLH(HKY HX
OTBETCTBEHHOCT cbopa cbopa
b 3@ KAYECTBO VMeEeT: VMEET: VMeeT: J1711A TEKYIErO
paboTH KOPPEKTHPOBATh  |KOPP EKTHPOBaTh | KOPPEKTHP OBaTh KoHTpoJA: T3
Hay YHY k0 OIIHOKH B OIIHOKH B OIIHOKH B JL 11 r1p oMesKy TOUHORH
IIOCTOBEPHOCTD HCXOIHbIX HCXOHbIX HCXOOHBIX JaHHBIX |aTTECTALHH:
PE3YNIBTAaTOB aHHbIX NaHHbIX H H I1EP EBOJIHTE IIPP, T3
T1EpP EBOIHTD IAaHHLIE B
IlaHHLIE B MaIlTHHHO-
MalTHHHO- YHTaeMbIe
YHTaeMBbIE (popMaThI,
(popMaThI I10JIb30BaThCA
CIeLHAIH3 HP 0 BaHH
bIMH A3bIKAMH
[T OTP AMMH] OBaHH
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A BbICOKOIO Y OBHA
H IMaKeTaMH
TIpOrp aMm 1A
00paboTKH NaHHBIX
3. OpraHmsanus TeKyuero KOHTpoJis
No 8 T T (e Ko/ KOHTpoJHp yeMOo# HanmMeHOBaHHEe OL[¢ HOYHOI'O
KOMIIeT eHI[HH CpeJicTBA
n'm ITHC HIIJTHHBI
(MJIH ee YACTH)
1 Paszmen 1. BBeneHHe B MoJ1€JIHP OBaHHE KHBBIX YK-1.2, OIIK-6.1,
KB
ICHCTEM OIIK-6.2
2 Paznen 2. bBHolorHueckHe H OIIK-6.1, OIIK-6.2,
SIMHAEMHOJIOTHYECKHE MOIETH H HX TIPHMEHEHHE OIIK-6.3, ITK-5.3 KB, T3

KB — xoumponsHste eonpocst, C3 — cumyajUoOHHbIE 3aA0A4YU

Tekynmii KOHTPOIb YCIeBAaeéMOCTH II0 JHCIMILIHHE OCYIINECTBISETCS B (opMe OTBETOB Ha
KOHTPOJILHEIE BOITPOCHL, BBEIITOIMHEHHS CHTYAIL[HOHHBIX 3aJay H TPYIONIOBBEIX 3afgaHHH. lIpakrHueckas
padoTa 3aCUHUTHIBAETCS IIPH YCIOBHH BBINTOIMHEHHS He MeHee 80% CHTYAIMOHHBIX 3aja4. I pyIiroBoe
3aJaHHE 3aCUHTBIBACTCS ITPH CTOIIPOIIEHTHOM BBIOIOTHEHHHM ITPEIJIOKEHHBIX CTVIEHTAM 3ajady,
VCIIEITHON IIpPe3eHTaI[MH 3aJaHNHg Ha 3aHATHH H IIPaBHJIPHOM OTBETe Ha Oornee ueM /3% BOIIPOCOB
IIPENIOJaBaTENIS H CTYIEHTOB IT0 TEME 3aIaHI.

4 dopma NpoMeRYTOTHOH ATTECTANNH IO JHCIHUILIHHE — 32A9€T

5 Oramnbl NMPOBEACHNHA NMPOMEARYT OYHOM aTrTecTaliu:

3TANBI B 321AHHS OneHOYHbIe HHIHKATOPLI (P OB P SIEMbIX
MAT e PHAJIbI KOMIIeT e HI{H i
- £H 7
1 TecToBbIE 3a{aHHA T3 OIIK-6.1, OlIK-6.2,

OIIK-6.3, IIK-5.3
3alHTa HHAHBHIY AJIbHOT O PP VK-1.2, OIIK-6.1, OIIK-6.2,

[IPOEKTA OIIK-6.3, IIK-5.3
IIPP — npeszenmaijtiti pe3vasnanios pabomt

2

6. KpHTEpHH OLleHHBAHHA 3aJaHHN ﬂpﬂMEHﬂ'Tﬂ‘lHﬂﬁ ATTECTAIlNN.

Buja zaganua «He 3auTeno» «3auTeHO»

IToaroroBka H 3allHTA OOvyuarolHiica He JOIMyIeH 0 cAauH OOyuarIHIHCA JOMYIIEH 0 caadH

HHHBHIY alIEHOTO HHJHBHJIY aJIbHOTO TpoeKTa (He rp ofifeH HHIHBHIY aJIbHOT'O TIp 0eKTa (TpofizieH

I1p OEKTa TEKYIIHI KOHTP 0JIb YCIIEBAEMOCTH), THOO HE | TeKY I KOHTPOJIb YCIIEBaEMOCTH),
OCVIIEC TBHII [TOCTAHOBKY 3a7adH [MPOEKTa CTOIMPOLIEHTHO OCYI[ECTBHII IT0CTAHOBKY
HIIH He BBITMOJHHI €€, THOO0 He cMor 3a7lauH TIPOEKTA H BBITTOIHII €€, YCIEITHO
Ip € CTAaBHTD [IPOEKT, JTHOO OTBETHII Ha [IpECTaBHII [P OEKT IMpErIogaBaTelio H
MeHee deM 75%6 BOIIp Oc OB MperiofjaBaTeNd 10 | OTBETHI Ha Ooee yeM 75% BOIMPOCOB
TEME ITP 0EKTA TIperioaBaTers I10 TEME IIp OEKTa

HPGME}I{}’TGHHHH dITECTAITIA T10 JHCITHIUIHHE OCVYIIECTBI/IACTCA B QJDPME 3a4YeTa B BHJE 3aIl[HTEI
HHIMBHAYAIBHOI'O ITPOCKTA.

3a4€T 10 MUCHHIUIMHE CTAaBHTCS IIPH YCIIOBHH, 4YTO OOYYAKOINMHHCS JOIYIIEH OO CHa4yH
HHINBHAYAIILHOIO TIIpoekTa (MpoHAEH TEKYINHH KOHTPOJIb YCIIEBAEMOCTH), CTOIIPOLIEHTHO
OCYHIECTBIJI IIOCTAHOBKY 3aJaud IIpOeKTa H BBIIOIHII €€, YCIIENIHO IIPeJCTaBHI ITPOEKT
IperoJaBaTeI0 H OTBETIII Ha Oonee yeM 75% BOIIPOCOB MPEITOAaBaTEN IT0 TEME IIPOEKTa.
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OIEHOYHBIE MATEPHUAJIBI 1JIA TEKYIIIEI O KOHTPOJIA

KOHTPOJIbHBIE BOITPOCDI

I1p oB epsieMBbIe
Ne KB KOHTPOJILHBIH BOIIp 0C HHIHKAT OPbI
KOMIeT eHI[HH
Has oBHTE rp oc TeHIHE JeMorpadHIecKHe MOIEITH. OIIK-6.1,
JTaJIOH OTBETA: OIIK-6.2,
I Mopenp Manbvtyca. Mogens @epXrobeTa OIIK-6.3
YK-1.2
[IK-5.3
Ne KB KOoHTp 0/ILHBIR BONIPOC LIposepsiembIe
KOMIIeTeHI[HH
Kak HasbIBaeTcs KpHBasA, 0ToOp azkarolas Ha ILTOCKOCTH JHHAMHKY H3MeHEHHA OIIK-6.1,

- YHCJIEHHOCTH 10 YpaBHEHHIO DepXI0JIbCTa. OIIK-6.2,

- DTalloH OTBETA: OIIK-6.3
JIorHcTHYECKaA KpHBaA

Ne KB KOHTp 0/ILHBIH BONPOC LIposepsiemble
KOMIIeTeHI[HH

JaTh orpeieNeHHe 1€ TEpPMHHHP 0BaHHOH MOJIEITH OI'IK-6.1,

JTaJIOH OTBETA: OI'K-6.2,

3 aHAIHTHYECKOE P €7]CTaBJIEHHE 3aKOHOMEPHOC TH, OI1ep aLiHH ITPH KOTOPBIX V1A OIIK-6.3
IaHHOH COBOKYITHOCTH BXOJHBIX 3HaU€HHI Ha BBIXOJE CHCTEMBI MOXKET ObITh ITOJIyUEH VK-1.2
€/ITHHCTBEHHBIH P €3y JIbTAT

Ne KB KOHTp 0/ILHBIH BONPOC LIpoBepsiembie
KOMIIeTeHI[HH
Yto Takoe SIR-—MoenH. OIIK-6.1.
JTalloH OTBETA:
.. OIIK-6.2,

4 Mopenb SIR (monens Kepmaka-MakkeapHKa) - 07IHa H3 IIPOCTEHITHX OTTK-6.3
KOMITapTMEHTHBIX MoJieNeii, B KOTOPBIX ¢ ITOMOI[bIO cHeTeM JH( ¢ ep eHLIHATBHBIX VK.1 2
ypaBHEHHI OIMHChIBAETCA JHHAMHKA IMPYIMT BOCIIP HHMYHBBIX, HH(HLIHP OBaHHbIX H i .
BBbI3/10P OBEBIHX HHIHBHIIOB.

Ne KB KOHTp 0/ILHBIR BONPOC LIposepsiembLe
KOMIIeTeHI[HH

YTo TaKoe Kiac CHQJPﬂ{aLI;HH MoJeseH. OI'IK-6.1,

2DTaJ0H OTBETA: OIIK-6.2,

5 ITO pa3zjesieHHe 00beKTOB Ha IPYIIbI, HMEIIHE OHH HIH HECKOIBKO 00IHX OIIK-6.3,
MPH3HAKOB. B 3aBHCHMOCTH OT IpH3HAKa KJ1ac CH()HKALIHH OHH H Te K€ MOJIe/IH MOTYT VK-1.2,

OBIThH OTHECEHBI K pa3HBIM KJlaccaM ITK-5.3
I1p oB epsaeMbIe
Ne KB KOHTp 0/ILHBIH BONPOC HHIHKAT OPbI
KOMITeT e HI[HH
YTO OIMHChIBAOT TOYEYHAA H pacTIpeenéHHasA MOJIEITH.
JTaJoH OTBETA: OIIK-6.1,
B ToYeYHbIX MOJIENAX I1ap aMeTPbl MEHAKTCA TOJIBKO I10 OOHOH ITepeMeHHOH, OIIK-6.2,

6 HaripHUMeEp, BO BpEMEHH HIIH 10 KOOpAHHATE. Taxkie Mo emH HMEIOT BH OIK-6.3
0OBIKHOBEHHBIX JH(p]epeHIHaNbHBIX YpaBHeHHI, B MOJE/IAX C pacrip €qe/IeHHbIMH VK-1.2
Iap aMeTpaMH [ap aMeTpbl MEHAIOTCA 10 ABYM H OoJee rep eMeHHbIM. Takie MoJeH I1K-5.3

HMCHKT BHIO VP aBHEHHI B YacTHBIX ITPOH3BO/IHBIX.




IIpoBepsemMbIe
Ne KB KOHTP 0/IL HBIK B OIIP OC HHIHKAT OpPbI
KOMITeTeHI{HH

HTO TaKoe MOZIENBHBIH SKCIIEPHMEHT. OITK-6.1.

DTal0H OTBETA: OlIK-6.2,

7 pasHOBHOHOCTE KCIIEPHMEHTA, B KOTOP OM HC CJIENOBAHHIO IMOABEPraeTcH YKE HE caM OlIK-6.3
00BEKT, a 3aMellalollasd ero MoJielb, B TeX cIy4Yadx, Korja IpaMoe YK-1.2
SKCIIEPHMEHTAIBHO € HC CJIET0BaHHE caMOro 00beKTa HEBO3MO/KHO HIIH 3aTPYIHEHO. IIK-5.3

IIpoBepsaemMbIe
Ne KB KOHTp 0/ILHBIH BONPOC HHIHKAT OPbI
KOMIIeTe HI{HH
Mojemp oBaHHE B OHOTOTHH.
DTaJoH OTBETA: OITK-6.1
DTO TIpoLiecC CO3aHHA MaTEMATHIECKHX, CTaTHC THYECKHX HIH KOMITbOTEPHBIX OTK.- 6: 2"

2 MoJIeNel, KOTOPbIE MO3BOJIAIOT HCCIE0BAaTh H [TOHATD CJIO/KHBIE OHONOTHYECKHE Dﬂl{-ﬁ.ﬂq
TP OLIECCHI H ABIEHHA. Mopemp oBaHHe B OHOJIOIHH HCIIONb3YETCA 1A H3Y YeHH:A VK12
PasIHTHBIX aCIIEKTOB XKH3HH H OPraHH3aLHH XKHEBIX CHCTEM, OT MOMEKYJIAPHBIX ITK.5.3
B3aHUMOJIEFICTBHI J10 3KOCHCTEMHBIX CB:3 €.

IIpoBepsaemMbIe
Ne KB KOHTp 0/ILHBIH BONPOC HHIHKAT OPbI
KOMITeTeHI{HH
YTo Takoe TOYKH OH(YpKal[HH CHCTEMBI.
JTaJloH OTBETA: OIIK-6.1,

9 KPHTHYECKOE COCTOAHHE CHCTEMbI, [TPH KOTOPOM CHCTEMA CTAHOBHTCA HEY C TOHYHBOH OITK-6.2,
OTHOCHTENIBHO (PIVKTYaL[HH H BO3HHKAET HEOTIp €1eIEHHOCTD. CTAaHET JIH OIIK-6.3
COCTOAHHE CHCTEMbI Xa0THYECKHM HIH OHa I1ep ef1ET Ha HOBbIH, Doee
muddepeHLHPOBaHHBIH H BbICOKHI YP 0BEHb YITOP A 04E€HHOCTH.

IIpoBepsieMnbIe
Ne KB KOHTp 0/IbHBIK B OIp OC HHIHKATOPbI
KOMIIeTe HI[HH
CdopmMyHpyITE OCHOBHBIE CLIEHAPHH IEP €X0/la K Xaocy. OITK-6. 1
OTaJIOH OTBETA: .
10 yepe3 Kackaj] yIBO€eHHIT IepHo/ia OLIK-6.2,
" OIIK-6.3
T1ep EMEKAEMOCTD
KBa3HITEPHOOHYECKHE P €K HMBI.
TecroBBbIE 3AJAHHHA
TecToBoOe 3aJaHHe C 3T AJIOHOM OTBeTAa ITanonbI oTBeToB | llpoBepsiembre
(KJFOYH) KOMIeT eHI[HH
1. BoiOepHTe OIHH NpaBHJILHBIN oTBeT. Kakoe H3 ornpeeneHHI BEpHO. C

a) NeTepMHHHPOBAHHAA MaTeMaTHUecKad MOJENb OTPaKaeT IIOBEEHHE

oObekTa (CHCTEMBI, ITpollecca) ¢ TMTO3HIMH IMOIHOH oripeeneHHOCTH B

I1p OIILTIOM

b) nperepMHHHpoOBaHHAsA MaTeMaTH4YecKasd MOJElIb  OTpakaeT OTIK-6.1

roBeeHHe oObeKTa (CHCTEMBI, I[IpoLiecca) ¢ TIO3HLMI ITOJHOH OTIK.- 6.2 ’

OIMPEAEIEHHOCTH B IIPOIIIOM H HACTOALIEM OTTK-6.3

¢) JeTepMHHHpOBaHHAfA  MaTeMaTH4YecKad  MOJElIb  OTpaKaeT VK.12

rnoBefieHHe oO0BbeKTa (CHCTEMBI, IIpoliecca) ¢ TIOZHLMI ITOJIHOH I:JI{ 5'3

OIpeeIeHHOCTH B Hac ToAN[EM H Oy Ay I[eM ’

d) perepMHHHpoOBaHHadA  MaTeMaTHYECKasd  MOLEIL  OTpPaxKaeT

roBeneHHe oO0BeKTa (CHCTEMBI, IIpoOLIECcCAa) ¢ IIO3HLMEL IT0JHOH

OTTPEe/IETIEHHOCTH B IIPOIILIIOM

¢) IeTepMHHHp OBaHHAsA MaTeMaTH4YecKasd MOJEIb OTpa:KaeT ITOBEIeHHE




o0BeKkTa (CHCTEMBI, TIpoLiecca) ¢ IMO3HLIHMA IT0JHOH orpefeneHHOCTH B
HacTOAIEM

2. BbiOepHTe HeCKOJIbKO NMpaBHJILHBIX OTBeToOB. KakiHe OCHOBHBbIE a,b,c,e
3JIEMEHThI MOXKHO BBIJIEIHTh B TIPOCTEHINIHX aBTOKOJEO0aTENbHBIX
CHCTEMAX. OIIK-6.1,
a) KonedaTenbHAaA CHCTEMA ¢ 3aTyXaHHEM OIIK-6.2,
b) HEMHHEHHBIH OIP aAHHYHTEb OIIK-6.3
¢) 3BeHO o00OpaTHOH CBI3H VK-1.2
d) npenenbHbI€ LHKIIBI
€) YCHJIHTENh, COMepKalllHH HCTOYHHK SHEPTHH H
f) p eoGpas oBaTesb S3HEPrHH HCTOUYHHKA B SHEPTHIO KOJ1eGaHHH
3. BblOepHTe HecKOJBKO NPABHJIBHBIX OTBeTOB. Kak MoKer b, ¢
IoMO4Yb MaTeMaTHYeCKasd MOI€Ib B JIe4eOHOM ITp OLIEC CE.
HJIET pacyET JIEKAPC TBEHHBIX IIp €I1ap aTOB OTTK-6.1
b) Harip aBJIeHbI Ha pacH(PPOBKY CTPYKTYPbI CHCTEMBI, [IPHHLIHIIOB €€ OTIK-6.2 "
(pYHKLIHOHHP O BaHHS ; ) OTTK-6.3
C) HMEIOT TEOPETHYECKHH XapaKTep, VK12
d) HMeIoT MpaKTHYeCKY K0 HarlpaBIeHHOC Th; 1”_]1{5;
[PHMEHAOTC A, HATIPHMEP, € LIEJIBIO TT0JTY YEHH A
€) KOHKPETHbIX peKOMEeHAaL[HI A HHAHBHAYaIbHOM0 OOJBHOIO HIH
IPYTIIbI OJHOP OHBIX O0JIBHBIX
4. Jomosmute oTBeT. FHMHTAIHOHHAS MOJeJb — 3TO KOMITbIOTEpHAA OIIK-6.1,
, KOTOpadA OIMHCBIBAET CTPYKTYPY H BOCIIPOH3BOJHT I1p orpamMmMa OIIK-6.2,
[IOBENEHHE pEaIbHOH CHCTEMBI BO BpEMEHH OIIK-6.3
OTBeET: YK-1.2
[IK-5.3
5. BbiOepHTe 0JHH NpABHJILHBLIK oTBeT. MoJeIHpoBaHHE - 3TO a
a)OITHCcaHHe KHBBIX CHCTEM B MMTOHATHSX BXOJ — BhIXO]] OIIK-6.1,
b)ormcaHHe #HBbIX CHCTEM B TIOHATHAX COCTOAHHE — BBIXO/] OIIK-6.2,
C)OIMHCcaHHEe KHBbIX CHCTEM B MOHATHAX BX0J] — COCTOAHHE OIIK-6.3
d) ormicaHHe JKHBbIX CHCTEM B IMOHATHAX BX0J] — COCTOAHHE — BBIXO/] VEK-1.2
€) OIMHCaHHE KHBBIX CHCTEM B ITOHATHAX BXOJ] — COCTOAHHE — BBIXO]] I1K-3.3
— COCTOAHHE
6. Bb10epHT ¢ HeCKOJILKO NP ABHIbHBIX OTBETOB. b
JAa BbIABIEHHA OOIHX IMPH3HAKOB JKHBOTHBIX, pacTeHHI H I'pHOOB
HCTIOJIB3YETCA METO]] OIIK-6.1,
a) SKCTIEpHMEHT OIIK-6.2,
b) cpaBHEHHE OIIK-6.3
C) OImHcaHHe [TK-5.3
d) 3armich
€) P OEKT
7. Bbl0epHTe OJHH NPaBWILHBIK OTBeT. UTO IO3BOJIAAET H3YYHTH e
KOMITBIOTEPHOE MOJIETHP OBAHHE.
4) OCHOBHbIE Harlp aBJIe€HHA 3BOJTIOLIHH OIIK-6.2,
b) pa3BHUTHE 3KOCHCTEM H Beell OHOC(ephI OIIK-6.3
C) pa3BHTHE IIPOEKTA VK-1.2
d) ormicaHHe MOJIENTH H 3KCTIepHMEHTa ITK-5.3
¢) BCE IIEPEYHCIIEHHOE
., OIIK-6.1,
8. lomotHHT e OTBeT. IIapaMeTpaMH CTAIHOHAD HOH MOJEJIH SABJISIOT CS OITK-6.2
nH( epeHLHATBHbIMH "
OTBeT: yP aBHEHHAMH OLIK-6.3
VK-1.2
IIK-5.3
9. Bb10epHTe 0JHH NP ABHILHBIN OTBeT. b
ITprHipn OJ1H YYTEH B MOJIETTH OIIK-6.1,
a) depxrombeTa, OIIK-6.2,
b) rmory IA1HOHHOTO B3pPhIBa OIIK-6.3
¢) ManbTyca VK-1.2
d) ba3bikiHa
¢) Kepmaka-MakkepHKa
1 0.BriGepHTe OHH IMpaBHILHBIH OTBET. a OIIK-6.1,
OrpaHH4YeHHbIA POCT OIMHChIBAETCA MO EIBIO OIIK-6.2,
a) DepXIoJIbcTa OIIK-6.3




b) riory IALHOHHOTO B3pPbIBa
¢) MankTyca

d) Ba3zpikHHa

¢ ) Kepmaka-MakkeapHKa

VK-1.2

OIIEHOYHBIE MATEPHUAJIBI JIUISA TIPOMEXYTOUHOH ATTECTAIIIH

TecroBble 3aMaHHA

JTAJIOHBI OTBeTOB | IIpoBepsieMbIe
TecToOBOe 32JaHHeE € ITAJIOHOM OTEeTA
(KJIEOYH) KOMIEeT eHI[HH
1. BblOepHTe HeCKOJIbKO NPABHJILHBIX OTBeToB. Kak MokeT b, c
IOMOYb MaTeMaTHYeCKasA MOJIENb B TIeueOHOM Ip OLIECCE.
HIET pacueT JIEKAPC TBEHHBIX ITp €I1ap aTOB OITK-6.1
b) HarpaBneHbl Ha pacIH(POBKY CTPYKTYPhI CHCTEMBI, IMPHHLIHIIOB €€ OITK-6.2 |
() VHKL[HOHHP O BaHH; ) OTTK-6.3
¢) HMEIOT TEOpeTHUECKHIT XapaKTep; VK.1 2
d) HMerT IpaKTHYeCKY 10 HallpaBJaeHHOC Th; 1”'11{55
[IPHMEHAOTC A, HATIPHMEDP, ¢ LIENBIO IT0JTY YEHHA
€) KOHKPETHbIX peKOMEHJALHI JIIA HHAHBHIIY alIbHOTo OONMBHOTO HIH
TPYMIIbI OHOP OHBIX GOJIBHBIX
2. Jomosmure oOTBeT. FHMHTAIHOHHAS MOJeIbL —  3TO KOMITRIOTEPHAA OIIK-6.1,
, KOTOpasA OIMHCBbIBAET CTPYKTYPY H BOCIIPOH3BOJHUT I1p orpamMmMa OIIK-6.2,
[I0BEEHHE pealbHOH CHCTEMBI BO BpEMEHH OIIK-6.3
OTBET: YK-1.2
I1K-5.3
3. BbiOepHT e 0JHH NpABHJILHLIK oTBeT. MojjelHpoBaHHE - 5TO a
a)OTMHCaHHEe KHBBIX CHCTEM B ITOHATHAX BX0JT — BBIXOJ] OIIK-6.1,
b)ormcaHHe AHBbIX CHCTEM B IMOHATHAX COCTOAHHE — BBIXO]] OI'K-6.2,
C)OITHCcaHHE KHBBIX CHCTEM B IOHATHAX BXO0J] — COCTOAHHE OIIK-6.3
d) ormicaHHe JKHBBIX CHCTEM B ITOHATHAX BXO0J] — COCTOAHHE — BbIXO]] VEK-1.2
€) OIMHCAHHE KHBBIX CHCTEM B IMOHATHAX BXOJ — COCTOAHHE — BBIXO]] ITK-5.3
— COCTOAHHE
4 Bbi0epHTe HeCKOJIbKO NMPABHIbHBIX OTB eTOB. b
Jna BbIABIEHHA OOIIHX MPH3HAKOB JKHBOTHBLIX, pacTeHHIH H rpHOOB
HCTIOJNIB3YETCA METO]] OIIK-6.1,
a) SKCTIEpHMEHT OIIK-6.2,
b) cpaBHeHHEe OITK-6.3
C) OrHcaHHe ITK-5.3
d) 3armich
€) IP OEKT
5. BblOepHTe OJHH NPAaBWILHBIK OTBeT. UTO IO3BOJAET H3YYHTD e
KOMITLHOTEPHOE M OJIEITHP OBAHHE.
4) OCHOBHBI€ Harlp aBJIe€HHA 3BOIIOLHH OIK-6.2,
b) pa3BHTHE 3KOCHCTEM H Bcell OHOC(ephI OIIK-6.3
C) pa3BHTHE ITPOEKTA VK-1.2
d) ormicaHHe MOJIETH H 3KCTIepHMEHTa ITK-5.3
€) Bce I1ep euHCIIEHHOe
OIIK-6.1,
6. lonostHuTe OTBeT. IIapaMeTpaMH cTAHOHAPHOH MO e IH THPEpEH HATEHDIMH OIIK-6.2,
fIB JISIIOT CSA OIIK-6.3
OrTeer: YpaBHEHHAMH VK-1.2
IIK-5.3
7. BbiOepHT e OHH NP aBHIbHBINH oTBeT. Kakoe H3 ornpesieneHHI BEpHO. C
a) JeTepMHHHpPOBaHHAaA MaTeMaTHuUecKasd MOJENb OTpaXKaeT ITOBEJEHHE
obbekTa (CHCTEMBI, TIpoLlecca) ¢ TMO3HLMI TITOJHOH OIpeJe/IeHHOCTH B OTTK-6.1
LD OTE OTIK-6.2,
b) sgerepmHHHpoOBaHHasA MaTeMaTHUecKasa MOJIEIb  OTpPakKaeT OTTK-6.3
rnoBeficHHe oOBbeKTa (CHCTEMBI, IIpoliecca) ¢ TIO3HLMI ITOJIHOH VK. 2
OTIPENEIEHHOCTH B IMPOIIJIOM H HaCTOALEM ITK.5.3

¢) JeTepMHHHpOBaHHaA  MaTeMaTHueckad MOJElb  OTpakaeT
rnoBefieHHe oO0BbeKTa (CHCTEMBI, IIpoliecca) ¢ TIOZHLMI ITOJIHOH
OIpeeIeHHOCTH B Hac TOALEM H Oy IjeM




d) nerepMHHHpoOBaHHasg MaTeMaTHYecKasd MOJENb  OTpaKaeT
roBeqeHHe oObeKTa (CHCTeMBI, IIpoliecca) ¢ TIO3HLHI ITOJHOH
orpenereHHOCTH B ITPOIILIIOM

e) IeTepMHHHpOBaHHAsA MaTeMaTHUecKas MOJIeNIb OTpaXaeT ITOBENeHHE
oObekTa (CHCTEMBI, MpoOLIEcca) C ITO3HLME [MOJHOH oIIpesieeHHOCTH B

Hac TOA L EM

8. BbidepHTe HeCKO0JILKO NMPABHJIbHBIX O0TBeTOB. Kakiie OCHOBHbIE a,b,c,e

3JIEMEHTHI MOJKHO BBIAEIHTh B TIPOCTEHIMHX aBTOKOJe0aTeIbHbIX

CHCTEMaAX. OIIK-6.1,
a) KosebaTenbHaA CHCTEMA ¢ 3aTyXaHHEM OIIK-6.2,
b) HemMH eHHBIH orp aHHYHTEb OIIK-6.3
¢) 3BeHO o0paTHOI ¢BI3H VK-1.2
d) ripenenbHbIE 1THKIIBI

€) Y CHIIHTEJIb, coZiep kKallHii HCTOYHHK 3HEPTHH H
f) nmpeoOpa3oBaTenb 3HEPIrHH HCTOYHHKA B SHEPTHIO KoiebaHHH

9. BbiOepHTe 0JHH NP ABHILHBIN OTBET. b

IIpyHLHT ONUH YYTEH B MOJEH OIIK-6.1,
a) DepxronbcTa, OIK-6.2,
b) IMOry 1AL HOHHOTO B3phIBA OIIK-6.3
¢) ManbTyca VK-1.2

d) ba3bIkHHA
e) Kepmaka-MakkenpHka

10.Bb10epHTe 0JHH NP AB HJIbHBIK OTB eT. a

OrpaHH4Y€eHHBIH POCT OIMHChIBAETCA MO EILIO OIIK-6.1,
a) DepXroNIbcTa OIIK-6.2,
b) rory nALHOHHOIO B3pPhIBA OIIK-6.3
¢) ManpTyca VK-1.2

d) bBaspikHHa
¢) Kepmaka-MakkeapHka

[IpumMep clieHapHI HHAHBHAYAIBHOIO IMpoekTa: « C(OopMYIHPOBaTh HAYUHYIO ITPOOIIEMY, CBSI3aHHYIO C
(PHKCHPOBAaHHEIM THIIOM B3aHMOJeHCTBHS ITOITYIISIHI HeCKOIbKHX OHOITOrHYeCKHX BHIOB, COCTABHTh
MaTeMaTHYECKYIO MOJIeIb H HcclleJOBaTh eé. B03MOKHBIE THITHI B3aHMOJeHCTBHH:

1. CrnmOHO3

2. KomMeHcammizm
3. AMeHcam3M

4. KOHKYpeHIH
5. Ilapasutusm

0. XHMIITHHYECTBOY.

JTanbl BLIIOJTHEHHS HHAABHIYAJILHOI0 MPOEKTA

1. CornacoBanne (POPMYIIHPOBKH ITPOGIIEMBI

2. CormacoBaHHe HCIIONB3YEMOI0 Habopa JaHHBIX

3. CornmacopaHie BEIOpaHHOIO MaTeEMaTHUYECKOIO aImiapara

4. IlpeaBapuTelbHOE 00CYKACHHE Pe3YIIbTaTOB H BHECEHHE KOPPEKTHPOBOK

TpEﬁﬂEﬂHHH K COdepPARaHHI0 HHINBHAYAJIBHOI'O ITPOCKTA

OdopmiteHHe mpoekTa JOMMKHO OBITH BBITOJTHEHO COIJIAaCHO MeTOAHUYECKHM MaTepHalaM s
OOVYAFOINMXCSI II0 BBEIMTOIHEHHIO CAaMOCTOSTENBHON paloThl, IPeACTaBIeHHBIX Ha canre KHMMO
http://education.almazovcentre.ru/wp-content/uploads/2018/09/Methodological-materials-for-
independent-work 31.05.01.pd{.

[Ipu oreHHBaHHH PabOTHI, IPOBEAeHHOH OOYYAIOINMHUMCS, ITPelofaBaTellb HCIIONB3YET CIIeVIOIIHE
KPHTEPHH:

1. COOTBEICTBHE COACPaHITA ITPOCKTa ELIﬁpﬂI—H—[Gﬁ TEME,
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r1yOHHa IpopaboTKH MaTepHana,

IIPABHIIBHOCTE M ITOJIHOTA HCIIOIb30BAHNS HCTOYHNKOB,
YETKOCTh H3JIOKEHHS COMEPKAHMS padoThI,

YMEHHE OTBEYATh Ha BOITPOCHL,

COOTBETCTBHE O(POPMIIEHH S ITPOEKTa CTaHAAPTaAM.

Pl bY «HMHIL nm. B, A. Aumazosa» Munsapasa Poccnn

CepTudmkar 01D9ASCE655B6EDOOOOBADFZ00060002
Bnapeney [Mapmox Enena BanepbesHa
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