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1. [lepeyeHb KOMNETEHIIMA, MHAMKATOPOB JOCTHKEHUSI KOMIIETEHIIUI M ONMCaHMe NMOKAa3aTe/ieil U KpUuTepreB OLleHNBAHUSA Pe3yJibTAaTOB
00y4eHMsI M0 QM CHUILINHE (MOIYJII0)

dopmupyem Kon u Pe3yabTarsl IToka3aTeu 1 KpUTEPUN OLIEHUBAHMS Pe3yJbTATOB 00y4YeHHS 110 Bun
as HaMMEHOBaHUe o0yueHus mo AUCHHUILIMHE (MOYJIIO) OLICHOYHOI'0
KOMIIeTeHIH HHIMKATOpa AUCHUILINHE cpeacTBa
1 (c AOCTHKEHUSI (Mony.110)
yKa3zaHHeM KOMIIeTEeHI[UH
Ko/1a)
1 2 3 4 9)
Hey/I. YIOBJI. XOpOIIOo OTJIMYHO
YK-2. VK-2.3. Bnageer ~ OOyuarouuiics Homnyckaet He B nonHoit [Ipu uznoxenuu Jemonctpupyer = KoHTpoJsIbHBI
Cnocoben METOJIMKAMU JTOJI’KEH 3HATh: OLIMOKY B Mepe MmaTepuana CIIOCOOHOCTh € paboThI
ompeneNnaTh  pa3pabOTKH LIENd = OCHOBHBIC olpesesIeHuI JEMOHCTPUPYET | JOIYCKAaeT TBOPYECKU
Kpyr 3a7lad B U 3aj]]a4 IPOEKTa; = METOJbI TEOPUH  MOHSATHM, IpH CIIOCOOHOCTh HeOoIbIINe IPUMEHSITh
paMkax METOJaMH OLICHKH = ONTUMAaJIbHOTO HCIOJIb30BaHUU  IPUMEHATH npo0eibl, He 3HaHHUE TEOPUU
MOCTAaBJIEHHO | MPOAOLKUTENBHOC = yIpaBJiIeHUS, TEPMUHOJIOTUH, TEOPETHUYECKUE HCKaXKAIOIINE K pELICHUIO
1 1ienu u TH U CTOUMOCTH AITOPUTMBI KOTOpBbIE HE 3HAHUSA I coJiep)KaHue 3a/ay;
BBIOMpATH MPOEKTa, a TAK)XKE = ONTUMAIBHOTO WCTIPABIICHBI aHajam3a OTBETA; UMEIOTCSI | YBEPEHHO
ONTUMAIBHBI | MOTPEOHOCTHU B YIIpaBJICHHUS. rocJie MPaKTUYECKHUX HE3HAYUTENIbHbIE | OPHUEHTUPYETCS
€ CII0COOBI UX = pecypcax. HECKOJIbKUX CUTYyaIUii; C OIIMOKY B B IIPOOJIEMHBIX
pertieHus, HaBOJISAIUX TPYJIOM MOXKET dhopmynupoBke CUTYaIHsX;
UCXOJS U3 BOIIPOCOB; HE COOTHECTH MOHSTUM, OTHAKO  BIAAEET
JIEHCTBYIOIIN MOXKET TEOPHIO U OHH MOTYT OBITh aprymMeHTaIuen,
X TIPaBOBBIX OOBSICHUTH MPAKTUYECKHE UCIIPABIICHBI rPaMOTHOM,
HOPM, MOCTaBJICHHYIO = TPUMEPHI U3 CTYJICHTOM TIPH X  JIAKOHUYHOM,
MMEIOIINXCSA 3a/1auy. y4eOHBIX OoOHapyKECHHH. JIOCTYITHOM U
pecypcoB u MaTepuasos (IIpu TIOHSATHON
OTpaHHYEHUN 3TOM MPUMEPHI peubto.
He Bcerja
IIPaBUJIBHBIE);
penKo




VK-2.2. Ymeer
aHAIM3UPOBATH
aNbTCPHATUBHBIC
BapUAHTHI
peleHuit aist
JOCTHKEHUS
HaMEUYEeHHBIX
pe3yIbTaTOB;
paspabaThIBaTh
TIJIaH, OTIPEEISITh
IIeJIEBEIC STAIbl
OCHOBHEIE
HaIpaBlIeHUS
pabor.

OO6yyaromuiics
JIOJKEH YMETh:
peliaTth 3a1a4u
o pazjesiam
Kypca,
MIPUMEHSATD
TEOPETUYECKUI
Martepuan,
TBOPUYECKHU
MOJXOJUTH K
PELICHUIO
npodecCuOoHANIbH
BIX 3a/1a4,
CTPOUTH
MaTeMaTUYeCKHe
MOJICIIH,
MPUBOAUTH X K
HY>)KHOMY BHU]TY,
BBIOMPATH U
peann30BbIBATH
Hauboee
palMOHAIBHBIN
METO/1 pelIeHus
MOCTaBJICHHOMN
3a/1auu.

He criocoben
apryMEeHTHPOBa
HO U
[OCJIE0BATENb
HO M3J1arath
MaTepua,
JIOITyCKaeT
rpyOsIe
OIINOKHU B
OTBETax; HE
MOXKET
CaMOCTOSTENIbH
0 pelaTh Jaxe
MIPOCTHIC
3a/1a4d; pedb
HErpaMOTHas,
TEPMHUHOJIOTHS
10 JUCLMIUIMHE
HE
HCITOJIb3YeTCSl.

UCIIOJIB3YET MpHU
OTBETE TEPMUHBI,
IMOJIMCHSICT OJHU
MMOHSATHUS
JIPYTHUMH, HE
BCeria IoHUMas
Pa3HHUIIBL.
Henonno nnu
HETIOCICI0BATCIb
HO pPacKpbIBaeT
coJiep)KaHue
Marepuaiia, HO
IMOKAa3kIBACT
oOiree
IMIOHUMAaHHE
BOIIpOca 1
JIEMOHCTPHUPYET
YMEHU4,
JIOCTaTOYHEIC JJIs
JalIbHEeHIIero
YCBOEHUS
Marepuana; He
MOJXKET
MIPUMEHUTH
TEOPHUIO B HOBOU
CUTYaIUU; MOXET
MPEACTaBUTH
perieHus
OTJENIbHEIX 33124
1 OOBSICHHUTD HX;
HE CIIOCOOEH
CaMOCTOSATEILHO

JleMoHCTpUpYET
YMEHHE
aHaJIM3UPOBATh
MaTepuall, OJHAKO
HE BCE BBIBOJIbI
HOCAT
apryMeHTUPOBaHH
BIA U
JI0Ka3aTeJIbHbIN
XapakTep; MOXKET
IIPOBECTH AHAIIN3
CUTYaIlHH,
CpaBHEHHUE,
00o001Ienne 1 T.1.,
HO HE BCeraa
JIETIAeT 3TO
CaMOCTOSTEIIBHO;
YMEET MPUMEHATH
MOJTyYEHHBIE
3HaHUS Ha
MPaKTHKE.

IToxa3wiBaeT
yMEHUE
WJUTIOCTPUPOBAT
b
TEOPETUUYECKHUE
ITOJIOKSHUS
KOHKPETHBIMU
npuMepamu,
MPUMEHSTh UX B
HOBOM
CUTYaIHH;
cBOOOIHOE
pUMEHEHNE
TEOPETUYECKUX
3HaHUH TIpU
aHaIu3e
MPaKTUYECKUX
BOIIPOCOB;
JEMOHCTPUPYET
pa3In4YHbIe
bopmbI
MBICTUTEIBHOMN
JIeSITEIbHOCTHU
aHaJInu3, CHHTE3,
CpaBHEHUE,

Komnbrorepn
oe
TECTUPOBAHU
e




VK-2.1. 3naer
HEOOXOINMBIE IS
OCYIIIECTBICHHS
npo¢eCCHOHATLHO
U IeITeNbHOCTH
MIPaBOBBIC HOPMBI
u
METO/I0JI0THUECKHU
€ OCHOBBI
TIPUHSITHS
yIPaBIECHUYECKOTO
pEIICHUSI.

OO6yyaromuiics

JOJIKCH BJIAACTh:

HaBbIKaMH
IMPUMCHCHUA
MCTOAOB
OIITUMAJIBHOTO
YHpaBJICHUA.

He moxer
PaCKpBITh
OCHOBHOE
IIOHATHS U
coJiepKaHue
yaeOHOU
TUACIUTUIMHEL
HE3HAHHE WU
HEIMOHUMAaHHE
0OoJIbIIIEH UIIN
HanOoJee
BaXXHOI YacTH
y4eOHOTro
Marepuasna.

BBIJICTIUTH
CYIIECTBEHHbBIE U
HECYIIIECTBEHHbBIC
MPU3HAKU U
MPUYUHHO-
CJIEICTBEHHbBIE
CBSI3U.

3HaHue
coJIepKaHus
OCHOBHBIX
MOHSTHUMN U
METOJIOB
JUCITUTIIAHBI,
OTBEYAET TOJIBHKO
Ha KOHKPETHBIN
BOIIPOC,
COCTUHSIET
3HaHUS U3
Pa3HBIX pa3/IeiioB
Kypca TOJIbKO
TP HABOISIIIHX
BOIIPOCAX;
MOKa3bIBaeT
3HaHUE
OCHOBHOTO
MaTepuana B
o0BeME,
HEO00XOTUMOM
JUISE
MPEACTOSILEH
npodeCCHOHANIbH

O AeATEIbHOCTH.

IToxka3zeiBaer
MIOJTHOE 3HAHUE
IPOrpaMMHOTO
Marepuaa,
OCHOBHOM U
JIOTIOJTHUTEIbHON
JUTEPATYPBHI;
JTEMOHCTPUPYET
NOHUMAaHUe
MPUOOPETEHHBIX
3HAaHUU U YMEHUMU
Ut Oyayiei
npogeccuoHaIbHO
W IeATEIbHOCTH.

00001enne u
T.]I.

JlemoHCTpHpYyeT
CHUCTEMHOE 1
rirybokoe
3HaHUE
IPOrpaMMHOTO
Marepuana,
cBOOOHOE
BIIQJICHUE
MaTepHaioM U3
Ppa3IUYHBIX
pas3zesnoB Kypca,
TBEPJOE 3HAHUE
JIEKIIMOHHOT'O
Marepuana,
00s13aTeNnbHOM U
PEKOMEHI0BaHH
oi
JIOTIOTHUTEIBHO
1 JIUTEPATYPHI.

VYcTHBIN
onpoc




2. OueHoYHbBIE CPEACTBA, HEOOXOAMMBIE /IJIfl OLIEHKH Pe3yJIbTATOB 00yUYeHHs MO
AUCHHILINHE (MOYJIIO)

Hixe IMPUBCACHBI IIPHUMEPBI THUIIOBBIX SaIlaHI/Iﬁ K KOHTPOJIbHBIM pa60TaM, THIIOBBIC

3a/laHus K J1abopaTOpHBIM paboTamM M MaTepuaibl JJiS MPOBEICHUS TECTUPOBaHUS (TPUMEPHI
BOIPOCOB M3 6a3bl TecToB mporpammsr MD Test).

TecToBbIE MaTepHaJibl

[lepeuens BOMpOCOB JIst OLIEHKU YpOBHs cpopMupoBanHocTH KoMiieTeHInu YK-2 na

sTare «3HaHUuI»

1.

dusnueckue Moean 00pa3yroTcs U3 COBOKYITHOCTH:

U marepuanbHBIX JIEMEHTOB JIFO0O0H PHUPO/IBI;

U MmarepuanbHBIX SJIEMEHTOB TOH YK€ MPUPOJIBL, YTO M UCCIIETyEeMbIil 0OBEKT;

U maremaTH4eckux BBIPAKCHUH, OTpakaromuxX (U3NUECKHE 3aKOHBI, HAONIOJaeMble Ha
UCCIIelyeMOM OOBbEeKTe.

s obecnieuenunss romoMopdu3Ma MOJICTH U 00BEKTa UCCICAOBAHKUS HEOOXO0IUMO, YTOOBI
BBITIOJTHSUIOCH TPEOOBAHMUE:

U B3aMMHO-0JIHO3HAYHOI'0 COOTBETCTBHUS MOJIEIH U O0BEKTA UCCIEIOBAHMS;

U 0aHO3HAYHOTO COOTBETCTBHUS MOJICIH OOBEKTY UCCIICIOBAHUS;

U 0aHO3HAYHOTO COOTBETCTBHUS HUCCICIYEMOT0 00BEKTa MOJICIIH.

Ob6ecrieueHne n3oMoppu3Ma MOJICITH U 00BEKTA TTO3BOJISCT:
U moBBICHTH JOCTOBEPHOCTH PE3YJIHTATOB MOICTHPOBAHHS;
U ympocTtuts MoJienb;

U yCIIO)KHUTH UCCIIE0BATEILCKYIO 3a/1a9y.

KoHuenrtyanpHass Monmenb — 3TO aOCTpakTHas MOJENb, BBIABISIONIAs HA HCCIETYEMOM

00BEKTE:

U Bce MpUYMHHO-CIICICTBEHHBIE CBS3H;

U Bce cTpyKTypHBIE CBSI3H;

U npuYMHHO CIIEACTBEHHBIE CBS3HM, CYIIECTBEHHBIE B paMKax OMPENEICHHOTO
UCCIICIOBAHMSI.

Yucao pa3auuHbIX KOHIENTYaIbHBIX MOJENEH, MPEACTaBISIONINX OJUH U TOT K€ 00BEKT,
MOJKET OBITH:

U TonbpKO 0/1HAa MOJIEND;

L MHOXECTBO MOJENEI;

U ymcny mapamMeTpoB, OMUCHIBAIOIINX PA0OTY OOBEKTA.

Marematuueckass Mojenab uMeeT (opMy (QYHKIMOHAJIBHBIX 3aBUCUMOCTEH MEXIY
napameTpamu OObeKTa:
U yuyuThIBaeMBIMH COOTBETCTBYIOIICH KOHIIENTYAIbHOW MOJICTIBIO;

6



10.

11.

12.

13.

14.

D BBISIBJICHHBIMU Ha €10 I/IMI/ITaLII/IOHHOI\/'I MOACIN,
U oOHapyXeHHBIMU Ha €ro GU3NIECKON MOJICIIH.

Marematrueckast MOJIeIb KOHKPETH3HPYET:

U onucanus GuU3NUECKUX 3aKOHOB, 3aJI0)KCHHBIX B pab0Ty 00bEKTa;

U npuYMHHO-CICICTBEHHBIC CBA3H, BBISIBICHHBIC B KOHIICTITYaIbHONH MOJICIIH;
U nepenaTounyo QyHKIUIO OOBEKTA.

B xauecTBe HMHTAIIMOHHOW MOJIETH 00bEKTA MCCIICIOBAHUS MOYKET BBICTYIIATh:
O sormueckas cxema;

U maker oObeKTa;

U mporpamma s 9BM.

B MMHTAIMOHHBIX MOJIEIISIX, HCIIOIBb3YEMBbIX TPH UCCICIOBAHUH BHIYMCIUTEILHBIX CHCTEM,

[IPUMEHSETCS:

U TOJBKO CTATHCTHYECKOE MOJICTUPOBAHUE;

D MECTOL CTAaTUCTUYCCKUX HCHIBITaHUN B COYCTaHUU C BBIYUCIICHUSIMU 110
JIETEPMHUHAPOBAHHBIM 3aBHCHMOCTSIM;

U rtoseko merox MonTte-Kapio.

s mpencTaBiIeHUS MMHUTAMOHHBIX MOJENCH CIIOKHBIX BBIYUCIUTEIBHBIX CHCTEM
HauOO0JIBIIYI0 THOKOCTh 00ECTIEUNBAIOT:

U maremarnyeckue QyHKIIHOHAIBHBIE COOTHOIIICHHS,

U COOTHOIICHHS ¥ MpaBUIIa alreOpbl JIOTHKH;

U anropuTMuUECKHUE SI3BIKH.

[To3uTHBHOE CBOMCTBO CTATUCTUYECKOTO MOAECIUPOBAHUA:
U yHHBepCabHOCTB;

U OsicTpoxeiicTBue;

U uHDOpMATHBHOCTD;

MonenupoBaHie Kak KOCBEHHBIH METOJ| BBISBICHUS CBOWMCTB OOBEKTa HEBO3MOXKHO
MPUMEHHTD IS UCCIICIOBAHMS O0OBEKTOB, IPSIMOM KCTIEPUMEHT C KOTOPBIMH:
TPYAHOBBIIOTHUM,

9KOHOMHYECKH HEBBITOJIEH;

BOOOIIEC HEBO3MOXKCH;

HET TaKUX 00BHEKTOB.

ocoo0o

Jn1st 0THOTO KOHKPETHOTO OOBEKTA YHCIIO Pa3HBIX MOJIENICH PaBHO:
U ugmcny neneit uccnenoBanus;

U uymcny anprepHaTHB;

U uymcny orpaHuveHMIA;

U MHOXXeCTBY MOJIeIIeH.

Mogens 1:000ro UcciaeayeMoro 00beKTa MOKHO HOCTPOUTH € IIOMOILBIO:
U ananu3a v 3BPUCTHYECKHUX MPETONI0KEHH;

U ¢dopmanbHBIX npaBuI,;

U anropuTMOB MOCTPOCHHS MOJIEICH.



15.

[TocTpoeHue MO BKJIIOYAET B ceOs [BE 3a/1a4M: MepBasi — OMHCAHUE YCIOBHUN PabOTHI
CHCTEMBI, BTOpasi — OIMCAHUE OTEPAIlHii, BHITTOIHIEMBIX CHCTEMON B 3a/IaHHBIX YCIOBHSIX.
Kaxast 3 3TuX 3a/1a4 SIBISICTCS HeU3MEPHMO CIIOKHOMN?

U mepsas;

U Bropas;

O paBHOIEHHBI 1O CJIOKHOCTH.

Ilepeyenb BOpocoB

[Iepedyenp BOMPOCOB ISt OLIEHKH YPOBHA chopMupoBaHHOCTH KomnereHnu YK-2 Ha

9Talc «yMCHUA

10

11.

12.

. [lonsatue monenu. MoaenupoBanue. Bunbl monenupoBanusi. KoMibroTepHas Moaenb (THITBI

u 3Tansl). Posb Mozeneil B colManbHON TEOPHUH.

. MaTeMaTquCKOG, HMUTAIMOHHOC, MKOHOJIOTMYCCKOC W KOMIIBIOTCPHOC MOACIMPOBAHUC.

My.]'IBTI/Ial"CHTHOC MOACIIMPOBAHUC.

. CucTteMHBIA aHaIW3 W KOTHUTHUBHBINA MHOAXO0J. KOTHUTHUBHBIA MHOAXOH B COLMAIbLHBIX

HUCCIICOIOBAHUAX.

. COIII/IEL]IBHI:IG CHUCTEMBI U UX MOJCIIN. OCHOBHBIE MTOHATHUS TCOPHUU COLIMAJTIBHBIX N3MCHCHHI.

[IMKIMYHOCTh COUMAIBHBIX mporeccoB. OCHOBHbIE (OPMBI COLMATIBHBIX MPOLECCOB.
Mogenu ¢ Hacbienuem. Crivpaiib U [UKJL

. d)opManmauH;{ MOBCACHUSA JIMYHOCTH. MYJII)TI/IEIFGHTHOG MOZACIIMPOBAHUC U «MCKYCCTBCHHAA

KHU3HB». I/ICKYCCTBGHHEISI JKU3Hb ar¢uTa B Cpele. HpaBHna HCKYCCTBCHHOﬁ KHN3HU.

. Moaenan KIE€TOYHBIX aBTOMAaTOB. I/I3y‘IeHI/Ie IponeccoB CaMOOpPraHru3allui B HCKYCCTBGHHOﬁ

COLMATIBHOM CpeJie ¢ MOMOIIBIO MOJIENEN KileTOuHbIX aBToMaToB. Wrpa «Ku3ue» Konses.

. MexnuyHocTHbIE  B3auMojerdcTBuA. DopManuzanuss  MEXKIMYHOCTHBIX  OTHOIIECHUH.

Knaccudukanus MeXINYHOCTHBIX B3aUMO/ICHCTBUH.

.I[I/IHaMI/I‘{CCKOe paBHOBECUEC B CHUCTCEMEC. Mogenp pocTa HOHYJ'IHI_[I/Iﬁ OpraHnu3MOB (B

CPaBHEHMH C MOJIEJIBIO PAaJUOAKTUBHOIO pacmajga atoMoB). Jlorucruyeckoe ypaBHEHHE U
peanbHBbIN pouecc.

DBOJIOIMOHHBIE TTpOLEeCChl. Teopru MHOTOJIMHEHHOW 3BOMIOLUU. Teopusi TpepbIBUCTOTO
paBHOBeECHS.

. OBOJIIOLIMOHHAsT oOpaTHast CBSI3b U «BBIOOP» MOMYISIUSAMH CTpaTeruil nmoseneHus. Monenb

«XMIIHUK-KEePTBa» (IS cllydyasl IByX U TpeX KOHKYPHUPYIOLIUX BUAOB). AHAJIN3 MOJIENIEH.

. [loHsiTHE TPUTATUBAIOIIETO MHOXKECTBA WM aTTpakrtopa. I[lonstue Oudypkauuii u
napameTpoB Topsaka. budypkaunonnele auarpammbl. @Da3oBble TpacKTOpuH. ToUKH
PaBHOBECHSI CHCTEMBI.

MaremaTtudueckoe MOACIIMPOBAHUC I/ICTOpI/I‘—IeCKOI\/'I JUHAMHUKU: 1O0AXOABI MW MOJICIIH.
Omnucanue JVMHaAMHUKHU COIIHMAJIbHBIX CUCTCM.

OOme MeToIbl MOJCIMPOBAHUS CIIOKHBIX JIMHAMHUYECKUX CHUCTeM. MOJeupoBaHue
COIMAIBHBIX CHCTEM Pa3IHYHOrO THITA: OOIIECTBO OXOTHHKOB-COOMpATENeil W arpapHoe
00I1IECTBO.



13.

14.

15.

16.
17.
18.

19.

O6H_[I/Ie MCTOAbl MOZACIIMPOBAHUA CIIOKHBIX JUHAMHUYCCKUX CHUCTCM. MOI[GHI/IPOBaHI/Ie
COIMAIBHBIX CHUCTEM pA3JIMYHOrO THIA: 0a30Bas MOJIENb JeMOrpaduuecKoil IMHAMUKH;
pa3sBUTOE HHIYCTPUAIBHOE OOIIECTBO.

Cunepreruka u Teopusi xaoca. [lopsimok u xaoc. CTpaHHBIE aTTPAKTOPhl U XAOTUYCCKUE
ClleHapuu pa3BUTHS mporeccoB. HeycroiumBocth W 3ddexT 6adouxy. [Tepexon
JTUHAMHYECKHX TIPOIIECCOB B XAOTHUYECKHE COCTOSHUA. lIpenensl mpeacka3yeMoCcTH
PE3yJIbTATOB YBOJIIOIUH CIIOKHBIX CUCTEM.

OnemeHTsl Teopun KaTtactpod. Monenu teopum karactpod. Maremarmdeckas MOJAEIb
KaTacTpodbl «COOpKay.

Mopnenb roHKH BoOpykeHuil Pudapacona. AHaau3 MoJenH.
Huccunarususie cTpykTyphl M. [Ipuroxuna.

OOmue mnpencraBieHuss O MNaMATH. XapaKTepUCTHKa IpoueccoB mnamsatu. Hekoropsie
3¢ dexTsl U 3aKOHBI MaMATH. Teopus HHTEIIEKTA.

[Tpouecc oOyuenus. KpuBas 3a0biBanus OO00uHraysa. MopaenupoBaHue mpolecca
(GhopMHUPOBAHUS CUCTEMBI SMITUPUUYECKUX 3HAHUM: TIOJIXOIbI K MOJIEIIH.

KonTpoJsbHbie padoTsl

Tunosvie apuanmul ayOumopHoU KOHMpOIbHOU pabombl

[lepedyeHb BOPOCOB [Tt OIIEHKH YPOBHA chopMupoBaHHOCTH KomrieTeHInu YK-2 Ha

sTane «BnageHus.

Bunsr MOACIINPOBAHUS. MMuTamonHas MOAEIb U €€ 0COOEHHOCTH.

3anucarh CHCTEMY YPaBHEHUIT [UIsl MOJICIUPOBAHHS IBOIOIMN CHCTeMBbI «Boku — 3aiipl —
TpaBa» u monyuuts ee rpapuueckoe pemienue B Microsoft Excel. B nanHom ciyuae Bosku
BBICTYIAIOT XUIHUKAMH JJIsI 3ai1eB, a 3aifiibl — 1u1st TpaBbl. CYUTATH, YTO AJISL POCTA TPABBI
pECcypcoB Bceraa J0CTaTOYHO.

Il Bapuant

Bunel mogenupoBanusa. Matematuueckas MoJieib U €€ 0COOEHHOCTH.

3anucaTh CUCTEMY YpPaBHEHUMN JJIs MOJEITHPOBAHUS IBOJIIOIIUU CUCTEMBI «BoKkn — 3aif1ipl —
TpaBa» B ycnoBHSIX COXpaHEHHs TOJHOTO KOJIWYECTBa OMOMACCHI (BBECTH IOKazareilb —
CIIOCOOHOCTh Cpefibl MOJIIEPKUBATH MOMYJISAINIO) U MOIYYUTh €€ rpaduueckoe perieHue B
Microsoft Excel. B 1anHOM cilydae BOJIKH BBICTYNAOT XMIHUKAMHM JJIs 3aMIIeB, a 3alIbl —
JUTSI TPABBHI.

3anucarh CHUCTEMY YpaBHEHHMH Ui ONMMCAaHUS Ipolecca MOJIydeHUs 3HaHuW. Mopenb JoJKHA
YYUTBIBaTh BO3MOJKHBIE CE30HHBIE W3MEHEHMs IIOTOKAa JaHHBIX, a TaKXke TOT (akT, 4TO
oOydaeMblif BOCIPHUHUMAET IMOTOK 3HAHUM C HEKOTOPHIM KO3()PHUIMEHTOM BOCIPUSTHS,
3aKItoYeHHbIM B HHTepBajie oT 0 10 1. [ToTok 3HaHMI cO BpeMEHEM MOXKET YBEIUYUBAThCsA (UTO,
HalpuMep, COOTBETCTBYET Ipoleccy 00ydeHus mKojabHUKa). C pocToM 00beMa 3HAaHUI MOKET
TaKXe pacT U KOdpPUIMEHT uxX ycBoeHus. [1onyunTh rpaguuecKyto MHTEPIIPETALUI0 PELICHUs
cucrembl cpeactBamu MathCAD wiu va ocHoBe Microsoft Excel.



Tunosoti sapuanm domauiHeli KOHMPOIbHOU PAbOmMbl

HamnucaTte mporpaMMy, NO3BOJISIONLYIO ITPOBECTU MYJIBTHUAr€HTHOE MOJEIMPOBAHUE Ipoliecca
nepecenenus. CyTb 1mporecca TMepeceileHHss COCTOMT B TOM, UTO IE€PBOHAYAIBHO
pacripesielieHHbIe B 00JIACTH MPOCTPAHCTBA KUTEIHN, OTHOCSIIUECS K pa3HBIM YPOBHSAM JOCTATKa,
CTPEMSATCS MEPECETUTHCS KaK MOXKHO OJIMKE K JKUTEISIM C ITOX0KUM YPOBHEM J0X0J0B. J{0X0abI
KaXJIOTO JKUTEISI B MOJEITM MOT'YT MEHSTHCS 110 OIpeielieHHOMY 3akony. [Ipu sToM yem Gosbiie
YPOBEHb J10XOJa XKUTels, TeM OH TpeOyeT OOJbIIyI0 00JacTh MPOCTPAHCTBA BOKPYT cedsi, HE
3aHATYIO0 HUKEM JIPYTrUM. 3a OJHY UTEPALIUIO POrPaMMBbl KaXKIbIi KUTENIb MOXKET I1€PECETUTHCS
B COCEJHIOIO HE 3aHATYIO SUYEUKY, WIIK OCTaThCs HA MECTE.

JlaboparopHuag pabora Nel. MareMaTHUeCKHE MOJIEIU B OIMCAHNU COIIMAIBbHBIX IPOIIECCOB.

1. Hwmeercs oOmiecTBO, B KOTOPOM JIIOJIA MOTYT M0XHUTH 10 80 net. Jlroau B Bozpacte ot 0
no 20 jer yuarcs 3a cuer oOmiectBa, a B Bo3pacte or 20 mo 60 mer paborarot,
yBeNIMUYUBas pazmepbl rocoromkera. Jlroau B Bozpacte ot 20 10 40 et criocoOHbI pOIUTH
pebeHka, TpUYEeM OTa CIOCOOHOCTHh MPOMOPIMOHAIbHA YPOBHIO JKM3HH. 3a CYET
Oose3Hel JTIOAM BCEX BO3PACTOB yMHparoT. YacTh rocOrokeTa MAET Ha COIUAIbHBIC
HYXKIbl: 1ocoOue 3a poxjaeHue pebOenka, oOyuenue moneil ao 20 ner. Coznaiite
UMUTAIIMOHHYIO MOJIENIb 00IIECTBA, KOTOPOE CYIIECTBYET CTA0MIIBHO.

2. Co3zpaiiTe KOMIOBIOTEPHYIO MOJIETh O0IIECTBa, KOTOPOE CYIIECTBYET cTa0miIbHO. M3yunTe
3aBUCHUMOCTh YMCJIICHHOCTH HACEJICHUS OT BPEMCHH B CITydasX, KOTJa JIOJIS BBHITUIAT W3
rocOro/pkeTa B COLMAIbHBIN (DOHM: a) yBenuunBaeTcs; 0) yMEHbIIIAeTCs.

3. HYCTL O6H.[€CTBO HaxoauTCsa B COCTOSAHHUHN JUHAMHWYCCKOI'O PABHOBCCHA W B MOMCHT t
CIIYUHWJICA KpPU3UC, B PE3YJIbTATC KOTOPOI0 KOJIUYCCTBO IACHCI B FOC6IOII)KCTC PE3KO
YMCHBIINJIOCH (I[OHYCTI/IM, OHM OBUIM BBIBE3E€HHI U3 CTpaHBI). HGO6XOI[I/IMO
IMPpOMOACIINPOBATH 3BOJJIIOIUIO 06HICCTBa A0 ¥ IIOCJIC KpU3unca.

4. Ilyctp 0OmIECTBO HaXOAMTCS B COCTOSIHUM TUHAMHUYECKOTO PAaBHOBECHS U B MOMEHT t
CIIyUMJICS KPHU3UC, B pPE3yJIbTaT€ KOTOPOrO KOJMYECTBO JECHEr B T'OCOIO/IKETE PE3KO
yMeHbIINIOCh B 3 pa3a. C MOMOIIBI0 MMHUTALIMOHHOW MOJENIM HalIuTe BBIXOJ W3
neMorpaduueckoro kpusuca. YTo JOIDKHO clenaTb MPAaBUTENBCTBO, YTOOBI BEPHYThH
YHCIIEHHOCTb HACEJICHUS Ha MPEXHUI ypoBEeHb?

5. HNmeercs nomynsauus >KMBOTHBIX OJHOTO BuAa. M3BecteH ko3 PUIMEHT poKIaeMOCTH T,
KO3(QUIMEHT CMEPTHOCTH S M MAaKCUMaJIbHO BO3MOJKHAsl YMCIIEHHOCTh JKUBOTHBIX K.
Kak u3MeHseTCsl YNCIEHHOCTh MOMYJSAIUN C TEYCHUEM BPEMEHH, €CIM CMEPTHOCTh Ha
HEKOTOPOE BpeMsl PE3KO YBEJIMUMBAETCS (HApUMep, BCIEACTBUE MUAEMUN).

IlopTpertsl Xaoca B d)a3OBOM OpPOCTPAHCTBE.

Uccnenoate mpocCTEHIIME HEJIUHEHHBIE MOJENW JBOJIOLMU  COTVIACHO BapUaHTaM
MPUBEJICHHBIX 3a1aHUM.

1. %:axy.
dt
dx

2. —=ax’-fBx
o X P
X1 =aX (1-x)
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%za(y—x), a>0
5 d—y:x(r—z)—y, r>0

dt

dz

— —xy-fz, 0

o Xy — fz p>

6. Pa3MHOXeHHME HACEKOMBIX Ha H30JMPOBAHHOM OCTPOBE OIHUCHIBAECTCA KBAJAPATUUYHBIM
oroOpakeHreM Xj+1=aXj(1-Xj). M3yunte noBencHue 3TOW (PYHKIUH B 3aBHCUMOCTH OT
napameTpa a, u3MeHstomerocs B uarepsaie or 0 go 4. Ilocrpoiite rpaduk x=x(r) u
HaliiuTe TOYKM OMQypKaruu, B KOTOPHIX MPOUCXOIUT PACHICIUICHUE ITYTH IBOJIIOIHAH
CUCTEMBbI M HaCTYyMaeT JUHAMHYECKH xaoc.

JlabopaTtopHas pabora Ne3. MynpTHareHTHOE MOJIEIUPOBAHNE SIBJICHUIN COLIMAILHOM
OpraHu3aIyu.

1. Hamucate mnporpaMmy, MO3BOJSIONIYI0 TPOBECTH MYIJIBTHAT€HTHOE MOJICIUPOBAHUE
cucteMbl «Bonku — 3aiey. g MOAeIMpOBaHHMS UCHOJIB3YETCS JABYMEPHOE
MPOCTPAHCTBO (TNIOCKOCTH), HA KOTOPO B ONpEAEICHHOM MecTe pa3Mmeriaercs gepma mo
BhIpaIlMBaHMIO 3aiieB. Ha ¢epme 3as1 uyyBcTByeT celsi B monHOM Oe3omacHocTH. Ho
BpeMsl OT BpEMEHH 3aiillaM HE0OXOAUMO BBIXOJUTH 32 Mpeienbl (hepMbl B MOUCKAX MTHIIH.
3a TeppuTopuei GepMbl 3alIeB MOHKUIAIOT BOJNKH. Kaxkaenid areHT (M 3as1, W BOJIK)
XapaKTepu3yeTcss HEKOTOpOM  00IacThl0  BUAMMOCTH  (MOKET  MPOCMATPUBATh
TEPPUTOPHUIO BOKPYT ceOs Ha KaKoe-TO paccTosiHue). Eciim BOJNK BUINT B Mpeaenax 3TOH
obOnactu 3aiilla, OH HAUYMHAET IMOTOHIO 3a HUM. 3asi], B CBOIO OYepeb, €CIU YBUJEIN
BOJIKA, CTPEMHTCSI KaK MOYKHO ObICTpee monacTs Ha (hepmy. Ha kaxplii mar BoJIK TpaTHT
HEKOTOPOE KOJIMYECTBO SHEPIHH, U €CIU €r0 SHEPrusl CTAHOBUTCSA PABHOU HYJIIO, BOJIK
ymupaer. To ’xe camMoe cCHpaBeyIMBO M JJs 3aillleB. DHEeprus BOJKA IOJHOCTHIO
BOCCTaHaBIIMBAETCA, €CJIM OH Chel 3aiia. CKOpOCTh BOJIKA HECKOJIBKO OOJIbIIE CKOPOCTH
3aia, HO IIPU 3TOM BOJIK MOXKET IPOMAaxUBaTbCs U YIIyCKaTh 3auLa.

2. Nmeercss MypaBeWHHK, W3 KOTOpPOTO BBITION3AIOT MYypaBbu. JIBHTasCh CIy4ailHBIM
o0pa3oM, OHM HAaxXOJIT NUILY, a 3aTeM HEeCyT €€ 4YacTUIbl B CBOM J0M, OCTaBIIss
(epoMOHOBBIN ciiell. DTOT ciel MO3BOJSET JAPYTUM MYpaBbsM HAHTH AOpOry K
UCTOYHUKY INHIIH, JaKe €CIM OH HaxOJUTCs 3a IpensTcTBueM. Jlois a0 McTouHuKa
MUTaHUs, MypPaBbH BO3BPAILAIOTCS B KOJIOHUIO, HO Y>K€ OTMeuasi CBOM MyTh (hepOMOHAMH.
C TedyeHueM BpeMeHH (EpOMOHBI HCHAPSAIOTCS, BEPOSITHOCTh BHIOOPAa MypaBbEM JaHHOTO
NyTH yMeHbluaercs. bonee panuHHBIA 1yTh TpeOyeT OOJIBIIETO BpPEMEHU  JUIS
MPOXOXKJECHUS OT MypaBeWHHUKa J0 MUIIM U 0OpaTHO, MOITOMY IMpPHU TEX K€ YCIOBHUAX
(bepoMOHOBBIN cien ucnapurcs cuibHee. [lo KOpOTKOMY MyTH HpPOXOXKJIEHUE OyIeT
OBICTPBIM, MJIOTHOCTH (pepoMOHOB BbICOKOW. Ecim kakoii-mnbo mypaseil Hamen Gosee
KOPOTKHMH IyTh A0 MCTOYHHUKA IHILHU, TO IPYTHME€ MYypaBbU BEPOATHEE BCErO MONAYT IO
€ro cieay, yBEIUYaT KOHIEHTpalMioo (EpPOMOHOB, YTO CHENAeT €ro eme Ooiee
npuBIeKaTeNbHbIM. [IpM 3TOM JUIMHHBIA NyTh mpepBeTcs, (EepOMOHOBBIA cief
ucnapurca. HeoOxonumo, HcCmonb3ys MyJIbTHAreHTHBIA MOAXOJ, MPOMOJEIHPOBATH
IIOBE/ICHUE KOJIOHUU MYPaBbEB.

3. B Mope cOBMECTHO CyIIECTBYIOT MEJKUE PBIOBI U aKkyibl. CpenHsis MPOJOKUTENBHOCTD
JKU3HHU, BpEMsl, 4epe3 KOTOpOe pPbhIObI M aKylsbl JAal0T HOBOE MOTOMCTBO, UX CKOPOCTh
JBIDKEHUS — M3BeCTHhL. HeoOX0oAMMO co3/aTh JUCKPETHYIO MYJIBTHAr€HTHYIO MOJETb
9TOM OMOJOrMYECKON CHUCTEMbl, HU3YYUTh H3MEHEHUS YHUCJIEHHOCTH pPbI0O M aKyl C
TEYEHUEM BPEMEHHU MpPU PA3JIMYHBIX €€ MapaMeTpax M HavyaJbHBIX YCIOBHUAX (pEIInTh
CaMOCTOSITENIbHO, KaKue TapaMeTphl U YCJIOBHUS CIEIyeT YyUecTh).
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3. MeToanyeckue MaTepuaibl, ONpeaessiiolme Mpoueaypbl OeHUBAHNUS Pe3yIbTaTOB
00y4eHMs O JUCHHUIINHE (MOYJII0), ONIMCAHME IIKAJI OLleHUBAHUS

PEUTHUHI -TUIAH JUCLIATIMHBI

Ne Buasbi yueonoii Bana 3a Yucao Banabl

n/n | A1eATeJbHOCTH KOHKpPeTHOEe | 3a/laHuii 32 | MuHuMaabHblii | MakcuMasbHBIH
CTY/IEeHTOB 3a/laHue cemMecTp

Pa3nen 1. 0 49

Texyummii KOHTPOJIb 0 24

AynuTtopHas pabota 2 5 0 10

(paboTa Ha MPaKTHYECKUX

3aHSTUSIX )

Brinonnenue 7 2 0 14

MPAKTUYECKHUX

WHMBUIYATLHBIX Pa00T

Py0e:xxHbIN KOHTPOJIb 0 25

Tect Nel 10 1 0 10

Konrtponsnas padora Nel 15 1 0 15

Pa3znen 2. 0 51

Texkyuuii KOHTPOJIb 0 26

Aynuropnas pabota 2 4 0 8

(paboTa Ha MPaKTHYECKUX

3aHATHUSAX)

Beimonaenue 9 2 0 18

MPAKTUYECKHIX

WHMBUIYATbHBIX PaOOT

Py0e:xxHbIN KOHTPOJIb 0 25

Tect No2 10 1 0 10

Kontponpnas padora N2 15 1 0 15

HTroro: 0 100

IK3aMeH 0 0 0 30

[MoompureabHbIe 6ALIBI 10

VYyacTtue B HAyqYHOUH 5 1 0 5

KOH(epeHIInn

[TyGnmkanus Te3uca, 5 1 0 5

CTaThH

IMocemaemocTh (02/1JIb1 BHIYUTAKOTCS U3 0011eH CyMMbI Ha0paHHBIX 0aJ1710B)

[Tocenienue JIEKIMOHHBIX 0 -6

3aHSITUN

[Tocemenune 0 -10

71a00paTOPHBIX 3aHATUI

HToroBbiii KOHTPOJIb

Hroro: 0 110
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Ne Buab1 yuyeoHoii Bbaaa 3a Yucao Bbanasl

n/n | AesiTeJIbHOCTH KOHKPETHOEe | 3a/aHui 32 | MuUHUMaIbHBIA | MakcuMaJIbHbII
CTY/IEHTOB 3ajlaHue ceMecTp

Pa3nen 1. 0 49

Texkymmii KOHTPOJIb 0 24

AynuTtopHas pabota 2 6 0 12

(paboTa Ha MPaKTHYECKUX

3aHATHUSX )

Brinonnenue 6 2 0 12

71a00paTOPHBIX pabOT

Py6e:xkHbIi KOHTPOJIb 0 25

Tect Nel 10 1 0 10

KoHnTtponbHas pabora Nel 15 1 0 15

Paznen 2. 0 51

Texymmii KOHTPOIb 0 26

AynuropHas pabota 2 6 0 12

(paboTa Ha MPaKTHYECKUX

3aHSITHUSX)

Brmmonnenue 7 2 0 14

71a00paTOPHBIX pabOT

Py0e:xxHbIN KOHTPOJIb 0 25

Tect No2 10 1 0 10

Kontponbnas pabora Ne2 15 1 0 15

HTroro: 0 100

IMoompuTeabHbIE HAIBI 10

AxTuBHas paboTa Ha 0 10

MPAKTUYECKHUX 3aHATUSIX

IHocemaemocTh (0a/1J1b1 BLIYUTAKOTCH U3 0011el CyMMbI HaOpaHHBIX 0aJ1710B)

[Tocemenme TEKIIMOHHBIX 0 -6

3aHATUI

[Tocemenune 0 -10

MPAKTUYECKUX U

71a00paTOPHBIX 3aHATUI

HToroBbiii KOHTPOJIb

Hroro: 0 | 110

Pe3ynbrarel 00ydeHHs] MO OUCHUIUIMHE (MOAYNIIO) y OOYYaroIIMXCS OLEHUBAIOTCS IO
UTOTaM TEKYIEro KOHTPOJSI KOJMYECTBEHHOM OLEHKOW, BBIPA)KEHHON B PEUTHMHIOBBIX Oaiax.
OrneHke NoJIeKUT Kaxa0€ KOHTPOJIbHOE MEPOTIPUSITHE.
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[Tpu oneHnBaHUM CPOPMUPOBAHHOCTA KOMIETCHIIMIA MPUMEHSIETCS YETHIPEXypOBHEBAsS
IKaJla «HEYAOBIETBOPUTEIBHOY, «YAOBIECTBOPUTEIHHOY, «XOPOIIO», «OTIUUHO.

MaxkcumanbHbI 0ayl MO0 KaXKJOMYy BHIY OIICHOYHOTO CPEACTBA OIPENENseTCs B
peiftunr-miane u Beipaxkaet noiHoe (100%) ocBoeHne KOMIETEHIIUH.

YpoBeHb c(HOPMHPOBAHHOCTH KOMIIETEHIIMH «XOPOIIO» YCTaHABIMBACTCS B CIIydae,
Korjia 00beM BBITIOJTHEHHBIX 3aJJaHUI COOTBETCTBYIOLIETO OIIEHOYHOI'O cpesicTBa coctasiser §0-
100%; «ynoBieTBOpUTENbHO» — BbINOJIHEHO 40-80%); «HEYAOBIETBOPUTEIBHO» — BBIIIOJIHEHO 0-
40%

PeliTuHroBbIii Oayul 32 BBIMNOJHEHHE YacTH WM IOJHOrO o0beMa  3aJaHuit
COOTBETCTBYIOILIETO OLIEHOYHOT'O CPEJICTBA BBICTABIISIETCS O hopmyie:

Petitunrossrii 0aiut = k x MakcuManpHBIA Oai,

rae k = 0,2 npu ypoBHE OCBOCHHS «HEYIOBJIECTBOPUTEILHO», kK = 0,4 TIpu ypoBHE OCBOCHUS
«ynoBieTBoputensHO», k = 0,8 pu ypoBHE ocBoeHus «xopomio» u k = 1 npu ypoBHE OCBOECHUS
«OTJIIMYHOY.

OneHka Ha 3Tarne NpOMEXYTOYHOW aTTecTallMM BbICTaBiseTcs coryacHo IlonmoxkeHuto o
MOJ1yJIbHO-PEHTUHTOBOI cucTeMe 00y4YeHUs U OLEHKU yCIIeBaeMOCTH CTyieHToB baml'V:
Ha skx3ameHe BbIcTaBisieTCs OLICHKA:
* OTJIMYHO - NTpH HakorieHuH oT 80 10 110 pelTuHroBBIX OaiToB (BKIOYast 10 mMOOUIIPUTEIIBHBIX
6ayioB),
* XOPOIIIO - TPH HaKOIUIeHUHU oT 60 10 79 peUTHHTOBBIX 0AJLIOB,
* YIOBJIETBOPUTEIHHO - IIPH HAKOTUICHUH OT 45 110 59 pedTHHTOBBIX OaJLIOB,
* HEY/IOBJICTBOPUTEINLHO - IIPH HAKOIJICHUH MeHee 45 pedTHHTOBBIX OaJlIoB.
Ha 3auere BbIcTaBIsieTcs OLIECHKA!
* 3a4TeHO - IpH HakorieHuu ot 60 10 110 pelTuHroBEIX O6amIoB (BKItOUYas 10 MOOMPUTETHHBIX
06aiioB),
* HE 3aYTEHO - MpU HakomieHuu oT 0 10 59 peUTUHTOBBIX OaIIOB.

[Ipu monmydyeHnu Ha SK3aMEHE OI[EHOK «OTIUYHOY, «XOPOIIO0Y», KyTOBICTBOPUTEILHOY, HA
3a4€Te OLIEHKH «3aUTEHO» CYHUTAETCS, YTO PEe3ylbTaThbl OOyUEHHUsS MO AUCLUMILIUHE (MOIYJIIO)
JIOCTUTHYTHI U KOMIIETCHIIUHU Ha 3Tare U3y4eHUs TUCHUTLTAHBI (MOYJIs1) C(hOPMUPOBAHBI.
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