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Menan:

N3yunth OCHOBBI

l. Hean 1 32024 TUCHUTTHHBI

n MCTOAbI

CUCTCMHOI'0 aHalinda MPHUMCHUTCIIBHO K

9KOJIOTHYECKUM TIPOLIECCaM U HAyYHUTh IPUMEHSITH [TOJIYYCHHBIC 3HAHHS M HABBIKU VISl PELICHHS
npodecCHOHATBHBIX 3a1a4

3agaun:

e 1I3yuuTh CIOCOOBI MaTEMATHYECKOH (hOpMATU3aIIUU TUTIOBBIX 3KOJIOTUIECKIX ITPOIIECCOB;

e Paccmotpets pazHooOpa3HbIe 1 HAHOOJIee YaCTO MCIIOJIb3YEMbIE TPUEMbI MOJICTUPOBAHHS
HKOJIOTMYECKHUX CUCTEM M METOJbl aHAIN3a MOJCIICH;

® O3HAaKOMUTHCS C KIACCUYECKUMHM MOJEISAMH B OJKOJOTMH M MPOJAEMOHCTPUPOBATH
3HAYEHHE MaTEeMaTUYECKOIO M KOMIIBIOTEPHOIO MOJECIUPOBAHMUS I TOHUMaHUs
MPUPOJIBI SKOJOTHIECKHX MPOIECCOB U (DYHKITMOHUPOBAHMSI SKOCUCTEM PA3HOTO YPOBHS,

® pacCMOTPETb COBPEMEHHOE COCTOSIHHE€ CHUCTEMHOW OJKOJOrMM U OOCYIUTh HOBBIE
HaIPaBIICHUS UCCIICJIOBAHUI B JAaHHOW 00IaCTH.

1.
2.1. Vuebumas pucimmmHa b1.B.24

MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

«CucTeMHas DJKOJIOTHUS» OTHOCHTCA K qacCTH,

dbopMupyeMOil ydacTHHKaMU 0Opa30oBaTelbHbIX OTHOILIEHUH. M3ydaercs Ha 4 Kypce B MEPBOM

CEMCCTPC.

2.2. JIns u3ydeHus JaHHOW y4eOHOU JUCIMIUTNHBI HEOOXOMMBI 3HAHUS, YMEHUS M HABBIKH,
(bopMupyeMbIe MPEIIECTBYIOIMMU TUCIUIUTHHAME OakanaBprara («AHaIUTHYECKast TEOMETPHSI

n  BbICHIaA

ainredpay,

«O0mas

OuoJIOrUs,

«Obmast  sxomorusi», «MHPOpMaTHKay,

«MaremMaTH4ecKue METO/Ibl U MOJICIIN B SKOJIOTHIY)

2.3. Ilepedyenp mocneayrOmUX y4eOHBIX JUCIUIUINH, UII KOTOPBIX HEOOXOIMMBI 3HAHHS,
YMEHHsI U HaBBIKU, (popMHUpyeMble TaHHOW y4eOHOW muciuIuinHoi: «OIleHKa BO3AEUCTBUA HA
OKPY>KaIOIIYIO CPeNy», « IKOJOTUUECKOE TPOCKTUPOBAHKE U IKCIIEpTHU3ay, BhinoaHeHue BKP.

I1l.  TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS JUCIHUIIJIUHBI
[Ipouecc ocBOEHMs AWMCHMIUIMHBI HalpaBieH Ha (OPMUPOBAHUE KOMIICTCHIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo mannomy Hampasienuto noarotoBku 05.03.06
«OKOJIOTHUS ¥ IPUPOJIONIOIH30BAHHE», TPODUIIB « IKOIOTUIECKAs IKCIIEPTU3AN.
[IK-1: CnocobeH ucIosib30BaTh 3HAHUSA B 00JACTHU SKOJIOTMH, IPUPOJIONOIL30BAaHUS U
OXPpaHbI OKPY’KAIOILEH Cpeabl MPH PEIICHHH HayYHO-UCCIIE0BAaTEIbCKUX 3a/1ay.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO JUCHHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHUs KOMIIEeTeHIU I

Komnerennus Nuauxkaropsl Pe3yabTaThl 00yueHus
KOMIIeTeHIIU I
IIK-1 MK nx 11 3HaTh: 1eNb, 3aJaYyd U O0JACTH TPUMEHEHHS METOJIOB
Cnocoben [Ipumensier 3HaHwMS, CHCTEMHOI KOJIOTMH;, METOIbI CUCTEMHOI'O aHAJIN3a B BHIbI
HCIOJIL30BATh 3HAHUA | MMOAXOJIbI U MOJIeJIel SKOJIIOTHYECKUX CHCTEM U MPOIIECCOB.
B 00JIaCTH DKOJIOTHH, METOIUYECKUI YmMmeTh: popMynrpoBaTh 3aaYu WCCIIEOBAHHUA Ha OCHOBE
MIPUPOIOTIONH30BAHUS | ammmapar METOI0B MaTEMaTUIECKOTO MOCIIUPOBAHUS; OCYIIECTBIISATH
Y OXPaHBI SKOJIOTUYECKUX HAYK (hopManm3anmto (hyHKITMOHUPOBAHUS ucciueayeMon

OKpY>KaroIlel cpebl
TIPH PEIIEHUHN HAy9IHO-
MCCIIEIOBATETHCKIX
3a1a4y

JUISL peLICHUS
MpOoGUILHBIX HAYYHO-
HCCIIE0BATEIbCKUX
3ajady.

CHUCTEMBI; BBIOMpPATh KJIacC MOJENIM B 3aBHUCUMOCTH OT
MTOCTABJICHHOM 3aJ]a4i, CBOMCTB MOAEITUPYEMOTr0 00BEKTa U
YCIIOBUI1 TIPOBEICHHUS HIKCIEPUMEHTa; BHIOMPATh METOHBI
WCCIJIEIOBAHNS MOJIENEN.

BHa)IeTI)Z MIpUHOUIIAMU HCCJICIOBAHUA CJIOXKHBIX CUCTEM,
METOdaMH MaTeEMaTHYCCKOI'O MOACIUPOBAHUA
JKOJIOTMYECKHX  MPOLECCOB W aHalIM3a  MOJAENEl;
COBPEMEHHBIMH TPEACTaBICHUAMHU 00 00ImIKX MpobiemMax u
MEPCTIEKTHBAX PA3BUTHS CHCTEMHOTO aHAJIN3A.







IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0BbeM AUCHMITMHBI COCTaBIsAET 3 3a4eTHBIX eqMHUIBI, 108 yacos.
W3 Hux peanusyercs ¢ MCIOJIb30BAaHUEM AJIEKTPOHHOTO OOy4YEHHS U AMCTAHIMOHHBIX 00pa3oBaTeNbHBIX TexHoJoruil He meHee 20% yacoB OT
ayauTopHoii pabotsl (11 yacos)
®opMa NPOMEKYTOUYHOM ATTECTANUN: IK3AMEH.

4.1 Conep:xaHue AUCUMILUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM, ¢ YKa3aHHeM BHAOB Y4YeOHbIX 3aHATHIl M OTBEeJIEHHOI0 HAa HUX
KOJIMY€eCTBA aKA/IeMHYECKHUX YAaCOB

Ne | Pazgen mUCHHMILIMHBI/TEMA g Bunet yueGHOI paboThl, dopma TeKyLlero
n/H < BKJIIOYAsl CAMOCTOSITENIbHYIO paboTy 00yJaromuxcs, | KOHTPOJIA
= E MPAKTUYECKYIO IIOATOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
2 9 (B yacax) dopma
(5} o
s g IPOMEKYTOUHOI
T2, KonrtakTHas paboTa npemnogaBarens ¢ =
) A aTrecTalMu
=) o0Oy4armuMucs =
@ 2w ) (mo cemecTpam)
= 8 & =
] 2 -3
ol = S e 5
5% Z ; ; Jexnusi | Cemunap/ KouncyabTanus QS
S = = IpakTHyeckoe, s
= @ = >
8 Q g o JlaGopaTopHoe 6 =
Q = 3anaTHe/ «
1 2 3 4 5 7 8 9 10
1 | Tema 1. CucremMHBIH TOOXOX B DKOJIOTHHU. 7 10 4 2 4 KontponbHslii onpoc
MeTom0JIOTHS CHCTEMHOTO aHalIn3a Y CTHBIN T0KIa
2 | Tema 2. MonenupoBaHnue Kak OCHOBHOW METOJ 7 12 4 2 6 KontponbHsIit ompoc
CHCTEMHOT'O aHAJIN3a. VCTHBIN TOKIan
3 | Tema 3. Peamuzanuu CHUCTEMHOrO aHajau3a B KontponbHslit onpoc
JKOJIOTHH 7 12 4 2 - 6 Pemenwne 3amau
TECTUPOBAHUE
4 | Tema 4. Mogenu CHCTEM, ONHMCHEIBaGMBIC OIHUM Ny
nudhepeHITnaTbHBIM aBHEHMEM  IEPBOro | [ 15 6 3 6 Komponbrb1i onpoc
P P P Pemenue 3amau
TopsiIKa
5 | Tema 5. Mojenu, onucbiBaéMble CUCTEMAMU JIBYX 7 15 6 3 6 KonTponbHbii onpoc
ABTOHOMHBIX UG (EePEeHIINAITBHBIX YPaBHEHUH Pemenne 3amau




6 | Tema 6. budypkanum AWHAMHYECKHX CHUCTEM. 7 12 4 2 ) 6 KonTponbHsIii onpoc
budypkannonnas nuarpamMmma Pemenue 3apau
yp p
7 | Tema 7. PacnpenesnieHHbIE CUCTEMBI. 7 12 4 2 6 KonTponbHbii onpoc
Pemenue 3anau
8 | Tema 8. JIluHaMuuecKue CHUCTEMBI BBICOKHX .
N N KonTtpobnslii onpoc
pa3MEpHOCTEN. JMHAMUYECKHA xaoc. | 7 | 12 4 2 - 6
Pemenue 3anau
dpakTaibHbIE MHOXKECTBA.
4.2 Tl;ian BHeayIMTOPHOM caMOCTOATEILHOMH Pa0d0ThI 00y4aAIOIIUXCS M0 TUCIUIITTHHE
CamocTosTenbHas pabota 00yJaronmxcs Y4eOHO-MeToJHIeCcKoe
Cemectp HasBanwue pa3nena, Tembl C T OrneHOYHOE CPENICTBO oecriedenue
) OKH OCMKOCTb 9]
’ Bun camocrosTenbHON paboTh P by CaMOCTOSTEIbHOM
BBITIOJTHEHUS (dac.)
paboThI
Tema 1. CuctemHBIi TOAXO B KB 1-10
KonTponbHbie Bompocs!
3 3KOJI0ruU. MeTon0I0rus JHoxiansl mo Temam 1-3 1-2 4 . Pasnen 5 a-r
VYCTHBIN noKIag
CHCTEMHOTO aHalln3a
Tema 2. MoaenupoBaHue Kak KB 11-25
N KonTponbHbie Bompocs!
3 OCHOBHOM METOJ CHCTEMHOIO Hoknazap! mo Temam 4-5 3-4 6 N -« -
YcTHBI 1OKIIa]
aHaJIn3a.
Tema 3. Peanuzaryy cucTeMHOT0 KB 26-35 KonTponbHbIe BOpocH! - K-
3  |aHanm3a B 9KOJIOrUH pELIEHHnE 3a/1a9 10 TEME 5-6 6 TectupoBanue
3a1auu
Tewma 4. Monenu cucrewm, KB 36-45 -« -
KoHTponbHbEIE BOIIPOCH
OIUCHIBAEMEBIEC OJTHUM peleHre 3a1a4 Mo TeMe
3 7-9 6 3a/1a4n
G hepeHIInaATbHEIM YPaBHEHUEM
NIEPBOTrO MOPSIIKA
Tema 5. Mognenu, onuceIBaeMbIe KB 46-55 -« -
KonTtponbHbIE BOIPOCH
3 CHCTEMAMH JIByX aBTOHOMHBIX pelIeHne 3a1a4 10 TeMe 10-12 6 saam
nrddepeHInanbHbIX ypaBHEHUH A
Tema 6. budypkanuu nuHamudeckux |KB 56-70 -« -
KoHTposbHbIE BOIPOCHI
3  |cucreMm. budypkanuonHas pEIEeHHE 3a1a4 110 TEME 13-14 6 samauH
Jrarpamma
3 Tema 7. Pactipenenennsie cucremsl. [KB 71-80 15-16 6 KonTponbHbIe BOpocs! - K-

peuICHUeC 3a1a4 1o T€ME

3aJa4n




CamocrosiTenpHas paboTa 00yJaronuxcs

Y4eOHO-METOINIECKOE

Cemectp Ha3zBanue pasneina, Temsl C T OLeHOYHOE CPEeACTBO obecneucrme
o OKH OEMKOCTH 9]
’ Bun camocTosiTennbHOM pabOThI P 126 CaMOCTOSITENTEHON
BBITIOJTHEHUS (dac.)
paboTHI
Tema 8. JluHamMHuecKkue CUCTEMBI KB 81-90 KonTponbHbIe BOpocs!
3 [percoxux Pa3sMEPHOCTEN. peleHye 3aJad Mo TeMe 17-18 6 3amaun «

Hunamuyeckuil xaoc. dpaxTaibHbIE [IpomexxyTouHOE
MHO’KECTBA. TECTHUPOBAHNE

OO6mwmit 00BEM CaMOCTOATEILHON PabOTHI 1O AUCIUIUIMHE (4ac) — 46

W3 Hux 00beM caMOCTOSATEIbHOM paGOTbI C HCMTOJIB30BAHUEM IJICKTPOHHOT O oﬁyqe}mﬂ

M TUCTAHIIHOHHBIX 00pa30BaTeJIbHBIX TEXHOJIOTHIi (Uac) - 46




4.3 Copep:xaHnue y4eGHOro MaTepuaJia

Tema 1. CucTeMHBbIH MOAX0/ B 3K0J10THH. MeT0/10JI0THsl CHCTEMHOI0 aHAJIN3a

[Ipenmer u 3amaun Kypca. 3HaAUYCHHE SKOJOTHMHM KaK CHCTEMHOW TUCHUIUIMHBIL. [IpHHIUIIEI
CHCTEMHOT'0 IMOJAXO0Ja B HKOJIOTUH. XapaKTepHbIe YepThl CUCTEMHOTO aHalN3a U €ro OCHOBHBIC
sransl. [Tpuammn Okkama. XonusM u penykiuonn3M. KubepHernueckoe yrpaBieHHE B CHCTEMaXx.
[Tpuniun oO6paTHOI CBA3H.

CucteMHBII aHaNM3 KaK TEOPETUYECKUH METOJ| TMO3HAHUS, €r0 CBA3b C AMIUPUYECKUMHU
MeTtoaaMu. JluHaMu4eckasi CUCTeMa, COCTOSTHHE, MapaMeTpbl Mojenu. OyHaaMeHTalbHbIE TOHATUS
CHCTEMHOT0 aHAJIN3a: COCTaB CHCTEMBI, CTPYKTYpa CUCTEMBI, HEIIOCPEACTBEHHO OKpYXKarolias cpena
CHCTEMBI, YHKIUS CHCTEMBI.

Tema 2. MoaenupoBaHue KaKk OCHOBHOW MeTO/ CHCTEMHOI0 AHAJIM3A.

ITonarue mopenu. OOBEKTHI, LIEJIN U METOJbl MOJEIUPOBaHUS. Mosienu B pa3HbIX HayKax.
Kommnbrorepuele 1 MaremMaruyeckue monenu. Mceropus mnepBbIX Monened B 3Kosnoruu.  Psn
®dubonayuu u «3050T0€ ceueHne». OyHAaMEeHTAIbHbIA U SMIUPUUECKUNA MOAXO0/bI K TOCTPOSHHIO
MaTeMaTHUYeCKUX MoJeliel ucciaenyembix cucteM. Crneuuduka MOAEIUPOBAHUS JKUBBIX CUCTEM.
Ponp MozenupoBaHus NpU aHAIU3E SKOJOTMUYECKUX CUCTEM U B YIPABJICHUM IIPUPOIONOJIBE30BAHUEM.
Monenupytoiiee 0ToOpakeHue. ArperupoBaHue MOJICIIH.

Krnaccugukanuss Moneneid: peanbHble M 3HAKOBBIC, KOHLENTYAJIbHbIE M MaTeMaTHYECKHE.
CemelicTBa MaTeMaTUUECKUX MOJIENIEH, UX TpeuMyllecTBa U HepoctaTku. CrocoObl MCCIenOBaHUs
MOJEJIEH: YUCIICHHbIC, AHAIUTUYECKUE, MMUTALMOHHBIE. MOAENM IUCKPETHBIE W HEIPEPHIBHBIE,
TOYEYHBIE M IPOCTPAHCTBEHHbIC, JETEPMUHHPOBAHHBIE U CTOXAaCTUYECKUE, CTAaTUYECKUE U
JMHAMUYECKHUE.

Tema 3. Peasmm3zanuy CHCTEMHOI'0 AHAJIN3a B DKOJIOTHH

OcCHOBHBIE ATaIbl CHCTEMHOT0 aHanm3a. Beroop mpobiemsl. [loctanoBKa 3a1auu M OTpaHUYCHNE
ee cnoxHoctd. Kiaccel rumore3. Tabmuma pemenunit. Konumentyamuzamumsa. Crenmdukarius.
WNnentudukanms. Peanusanus, npoBepka U UccieaoBaHue MoAear. OnTuMu3amms. 3aKkII0UNTeIbHBIN
cuHTe3. HabmoieHne u SKCriepruMeHT.

Tema 4. Monean cucreM, omuchbiBaemble OJHUM AU PepeHIHATbHBIM YPABHCHHEM
NepBoro nopsiaka

Mogenu, npuBoadne K ogHoMy IuddepeHaIbHoMy ypaBHeHuto. [loHsTHe pemeHus
OJIHOTO aBTOHOMHOTrO muddepeHnmranbHoro ypaBHeHus. CTallMOHAPHOE COCTOSIHHE (COCTOSIHHE
paBHOBecHsI). Y CTOHYHMBOCTb COCTOSHUSI paBHOBecHs. MeToabl olleHKH ycToiuuBoctu. Kpurepuit
JlsnyHoBa. Pemenue nuneitHoro nuddepennuansHoro ypasHeHus IIpumepsr: Mogenu pocra
YHUCJIEHHOCTH NMOMyJsiuy. HenpepbiBHBIE MOIENN: DKCIIOHEHIINAIBHBINA POCT, IOTUCTUYECKUH POCT,
MOJIEIM C HAUMEHbBIIEH KPUTHUYECKOW YHCICHHOCThIO. Mozenn ¢ HenepeKpbIBaAOIUMUCS
MIOKOJIEHUSAMU. JIMCKpETHOE JIOTUCTUYECKOE ypaBHEHME. Jnarpamma n nectHuna Jlamepes. Tumbt
pElIeHNI IIPU pa3HbIX 3HAUEHUAX IapaMeTpa: MOHOTOHHBIE M 3aTyXaloLUE DPELICHUS, LIMKIIBI,
KBa3UCTOXAaCTHUECKOE IOBEJACHHE, BCHBIIIKA YHUCICHHOCTH. MaTpuyHble MOJENU MOIMYJIALUHN.
Bnusinue 3anazpiBaHus.

Tema 5. Moaenu, onucbiBaeMble CHCTEMAMH ABYX aBTOHOMHBIX JH(pdepeHuaIbHbIX
YPaBHeHUil

beicTphle U MeUIEHHBIE ITepeMEHHBIE. MeTOo/| KBa3uCTallMOHAPHBIX KOHIEHTpauuil. Teopema
TuxonoBa. BeiBog ypaBHeHHsT Muxasnnca-MeHTEH Kak NMpUMEp pealu3aluy MPUHIUIA Y3KOTO
MecTa. AHAJIMTHYECKOE pellleHHe cucTeM AByX aunddepeHumanbHbix ypaBHeHHd. KadecTBeHHOE
WccIe0OBaHUE CUCTEM IBYX auddepeHnuanbubiXx ypaBHeHunid. dazoBas miockocTs. Da3oBbIi
noprper. Meroa W30KIMH. [71aBHBIE HW30KIMHBL. Y CTOMYMBOCTH CTAallMOHAPHOIO COCTOSIHHUS.



JIuneitnbie cucreMsl. Tumnsl ocoObix Touek: Y3EJI, CEJIO, ®OKYC, LIEHTP. Moxens cucTteMbl
XUMHMYECKHUX PEAKLMH IIEPBOTO MOPSAIKA.

HccnenoBanue yCTOMYMBOCTH CTAalMOHAPHBIX COCTOSIHUMM HEIUHEHHBIX CHCTEM BTOPOIO
nopsanka. Meron JlsanyHoBa JMHeapH3alMM CUCTEM B OKPECTHOCTH CTAallMOHAPHOTO COCTOSHUS.
[Tpumepbl uccleAOBaHHUS YCTOWYMBOCTH CTAlMOHAPHBIX COCTOSHUN Mojesell OMOIOrHYecKUX
cucteM. YpaBHenus Jlotku. YpaBHenusa BonbTeppa.

Tema 6. budypkauuu nmHaMuyeckux cucreM. budypkanunonnas nuarpamma

bu¢ypkanun nunamuueckux cuctem. Tunsl Oudypkanmii. budypkannonnsie uarpaMMel 1
¢dazonapamerpuueckre noprpersl. Katactpodsl. MynbTHCTalMOHAapHBIE cHUCTEMBbl. Tpurrep.
[Ipumepsl cucTeM C ABYMsI yCTOMUMBBIMH CTallMOHApHBIMU cocTOAHUAMU. Konkypenuus. CunoBoe
U IapaMeTpUyuecKoe MepeKitoueHne Tpurrepa. Iposonus. OT00p 0JHOrO M3 JBYX M HECKOIBKHX
paBHOIpPaBHBIX BUIOB. [ eneTnueckuii Tpurrep XKakoda u MoHo.

Konebanus B skonormyeckux cucremax. Ilonstue aBrokonebanuil. M3o0paxenue
aBTOKosie0aTenbHON cucTeMbl Ha (a3oBoil  miockoctd. llpenenbHble LUKIBL Y CIOBUS
CYIIECTBOBAHMS  IpeleNbHbIX LUKIOB. PokaeHue mpenenpHOro Lukia.  budypkanus
AHnpoHoBa - Xomda. Msarkoe W jkecTkoe B030ykIeHue KosieOanuii. Mojaens OproccensTop.
ITpumepsl aBTOKOJIEOATENBHBIX MOJIENIEH MPOLIECCOB B XKUBBIX cucTeMax. KoneGaHust B TEMHOBBIX
nporeccax GoTocuHTe3a. ABTOKOJIICOaHUS B MOAETH IIHKOIN3a. KiieTouHbIe IUKITBL.

Tema 7. PacnipenesieHHbIE CUCTEMbI.

Pacnpenenennble cucrteMbl. AKTHBHBIE aBTOBOJIHOBBIE cpefbl. YpaBHeHHe auddysuu.
Pemenne ypauenust auddysun. Cucrema peakuus-muddysus. HeycTOWIHMBOCTH TOMOT€HHOTO
CTAaLlMOHAPHOI'0 cOCTOsIHUSL. PacnpocTpanenue BoyiHbI B cucTteMax ¢ Auddysueit. Cucrema peakuus-
maddy3us ans aByx ypaBHeHUWiH. MccnemoBaHune yYCTOWYMBOCTH TOMOT€HHOTO CTAIllMOHAPHOTO
cocrossHus. Tumbsl HeycronumBocTed. PacnpeneneHHas cucrema «bproccenaTop» Kak MOJEIb
akTuBHOM cpenbl. Peakius benoycoa-)XabotuHckoro. Mozenu OKpacky MIKYp >KMBOTHBIX.

Tema 8. /lunamMuyecKue CHCTeMbl BBICOKHX pa3MepHocTeii. /lmHamuyeckuii xaoc.
PpakTajJbHble MHOMKECTBA.

OcHOBHBbIE MOHATHUS TEOPUH JTUHAMUUYECKUX cucTeM. [IpenenbHbie MHOKECTBA. ATTPAaKTOPBI.
Crpanssle arTpakTopsl. JlnHamMnyeckuit xaoc. Kpurepun nnHammdeckoro xaoca. JInHeiHbIi aHamu3
ycToHuuBoCcTH TpaekTopuil. JluccumatuBHble cucteMbl. Cxatue (¢azoBoro ooObema Juis
JUCCUIIATUBHBIX CHCTEM. YCTOMYMBOCTb XaOTHMYECKUX peuieHud. Pa3MepHOCTb CTpaHHBIX
aTTPAKTOPOB.

@pakTabl Kak TeoMeTpUYecKuil o0pa3 JIeTepMUHUPOBAHHOTO Xaoca. DpakTalbHbIe
pasmepHoctu. KpuBas u «cHexunkn» Koxa, KantopoBo mHOXecTBO u koBep CepHnMHCKOIO.
Pasmepnocts Xaycnopda-besukouua. Iloroueunas, HHPOpPMALMOHHAS M KOPPEISALHUOHHAS
pazMepHocTu. COOTHOIIEHNE 3TUX pa3MepHocTeld. DpakTalbHOCTh IpaHul]. OpakraabHas NpUpPoaa
OMOJIOTUYECKUX CHUCTEM.

4.3.1. IlepeyeHb CEMHHAPCKHUX, IPAKTHYECKUX 3aHATUIH H J1A00PaTOPHBIX padoT

Ne Ne HaumeHoBaHHMe ceMHHapOB, Tpynoemkocrtsb (4ac.) | Ouenounnsie | @opmupyemble
I/H | pa3jena | NPaKTHYeCKHX H J1a00paTOPHBIX cpeacTBa KOMIICTCHIUH
U TeMBbI pador (MHAUKATOPBI)
Bcero U3 nnx
4YacoB |[PpaKTHYecKast
NOJAr0TOBKA
1 2 3 4 5 6 7
1 | Temal | CuCTEMHBIH ITIOAXOM B DKOJIOTHH. 2 Kontponbubie nK-1
MeToI0I0THsI CHCTEMHOTO BOIIPOCHI HJIK k1.1
aHajausa JIOKJIaJ




2 | Tema2 | MoaenupoBaHue Kak OCHOBHOMU KontponbHsie nK-1
METOJ] CHCTEMHOTO aHaJIn3a. BOIIPOCHI HJIK ik 11
JIOKJIaJl
3 | Tema3 | Peanuzanuu cUCTEMHOIO aHAIN3a B MK-1
skonoruu. Perrenne KoHTposbHbIe HJK nxc 1.1
nmud hepeHnranbHBIX ypaBHEHHH BOIIPOCHI
METO/IOM pa3lieieHus TECTHPOBaHHE
MEePEMEHHBIX.
4 | Tema4 | OueHka yCTOHYNBOCTH IK-1
KonTponbHbie WIK
CTAI[IOHAPHOT'O COCTOSHUSI. K i 1.1
BOIPOCHI
HemnpepbIBHBIC M TUCKPETHBIC
3aa9n
MOJIEIIH.
5 | Tema5 | Mogenu, onuchIBacMbIe K-1
CHCTEMaMH JIByX aBTOHOMHBIX KouTtponbHbie MK k1.1
i depeHInaTbHBIX ypaBHCHHUI. BOTIPOCHI
XapakTepucTHYECKOE YPaBHEHHE. 3aa9n
Tuns! 0cOOBIX TOYEK.
6 | Tema5 | [loctpoenue (a3oBbIX U MK-1
KUHETHYECKUX MMOPTPETOB. KoHTposbHbIe MK k1.1
Y CcTOHYUBOCTh CTALIMOHAPHBIX BOIIPOCHI
COCTOSIHUM HEJIMHEHHBIX CUCTEM 3aJauu
BTOPOT'0 MOPSIKA
7 | Tema 6 | budypkaunm TMHAMAYECKUX KonTponbHbIe K-1
cucreM. budypkannonnas BOIIPOCHI MK ik 1.1
JuarpaMmma. TpurrepHsie 3a1a4u
CHCTEMBI U ITPE/ICIbHbII IIHKJI.
8 | Tema 7 | PacmpeneneHHble CHCTEMBI. K-1
KonTponbubie WK
Cucrema «ypaBHeHHE-TUPDY3H» K 1k 1.1
BOIMPOCHI
B XUMUYECKUX M OMOJIOTUUECKHUX
3a1a9n
MOJIEIISIX.
9 | Tema8 | JluHaMHYECKHE CHCTEMBI IK-1
. KonTponbubie WK
BBICOKHX Pa3MEPHOCTEH. K ik 1.1
N BOIIPOCHI
JurHamuyeckuii xaoc.
3aa9n
®dpakTabHbIe MHOXKECTBA.

4.3.2. TlepeyeHb TeM (BONPOCOB), BBIHOCMMBIX HAa CAMOCTOSITeIbHOE H3y4eHHe

CTYJA€HTAMM B PaMKax caMocTosiTe/bHoii padoTsl (CPC)

Ne i/ Tema 3aganue ®opmupyemasi NAK
KOMMNeTeHIs
Tema 1. CucreMHbIi 1. [ToaroToBka JAOKJIAJ0B IO TEME T1IK-1 WK k11
1 MOJXO/1 B KOJIOTUH. 2. IloaroroBka K KOHTPOJIBHOMY
Mertonomnorus ompocy
CHCTEMHOTO aHaJH3a
Tema 2. MopenupoBanue | 1. [loaroroBka AOKIag0B MO TEME [K-1 HIIK k1.1
2 KaK OCHOBHOM METOA 2. IloaroroBKa K KOHTPOJIBHOMY
CHCTEMHOTO aHAJIM3a. onpocy
Tewma 3. Peammzarimn 1. [ToaroTOBKA K KOHTPOJIHLHOMY IIK-1 UK nk 1.1
CHCTEMHOT'0 aHaJIN3a B ompocy
3 9KOJIOTUH 2. IloaroroBka B TEKyLIEMY
TECTUPOBAHHUIO
3. Pemenue 3aga4 o teme
Tewma 4. Monenu cuctem, | 1. [loaroroBka Kk KOHTPOJIBHOMY [K-1 HIK nx 1.1
4 OIHCBHIBAEMBIE OJHUM onpocy
¢ depeHInaIbHBIM 2. Pemenwne 3a7a4d o Teme




YpPaBHCHUECM IICPBOTO

HopsiiKa
Tema 5. Mopenu, 1. IloaroToBKa K KOHTPOJIEHOMY IK-1 UK k1.1
OINHCHIBAaEMBIE CHCTEMAMH | OMPOCY

5 JIBYX aBTOHOMHBIX 2. Pemenwne 3am1a4d o Teme
mudpepeHImanbHBIX
YpaBHEHUI
Tema 6. budypkaruu 1. TloaroroBka K KOHTPOJIBHOMY IK-1 WK nx 11

6 JUHAMHYECKUX CHCTEM. omnpocy
budypxammonnas 2. Pemmenne 3amad mo teme
Juarpamma
Tema 7. Pactipenenennsie | 1. [loaroroBka Kk KOHTPOJIBHOMY [K-1 WK nx 11

7 CUCTEMBI. ompocy

2. Pemenue 3a7a4d o teme
Tema 8. JIlunamuueckue 1. [loaroroBka K KOHTPOJIBLHOMY [K-1 WK nk 1.1
CHCTEMBI BBICOKHX omnpocy

8 pa3MepHOCTEH. 2. Peuienue 3ama4 no TeMe
JunHamuueckuii xaoc. 3. [ToaroToBKa K MPOMEKYTOUHOMY
@pakTaibHbIE TECTUPOBAHUIO
MHOX€ECTBA.

4.4. MeTtoanyecKue yYKa3aHHs 110 OPTaHU3ALHH CAMOCTOSITeJIbHONH PadoThl CTY/ICHTOB
CamocrosTenpHas paboTa CTyIeHTa MPECIeyeT CISAYIOINE IeITH:

® COBEpILEHCTBOBAHME HABBIKOB C€amM000pa30BaTe/IbHOM pabOThl Kak OCHOBHOIO IIyTH
MIOBBIIIEHUS YPOBHS 00pa30BaHus;

e yruyOJeHHe U pacIIupeHue 3HAHUH 110 PEIMETY.

[lo muctmnmae «CuCTeMHass AKOJOTHS»  MpeIaraloTcs — cienyromme  GopMbl
CaMOCTOSITENIbHON pabOThI:

a) YrnyOlleHHBIH aHadW3 HAayYHO-METOAWYECKOW JIMTepaTypbl M U3ydeHHe y4eOHOro

MaTepuana, peIycMOTPEeHHOTo pabouelt mporpaMMoi;

0) MOATrOTOBKA K KOHTPOJILHOMY OIPOCY Ha MPAKTUYECKUX 3aHATHSIX;

B) MOJATOTOBKA YCTHBIX JOKJIAJO0B C IPE3eHTAlUEH;

I) peElIeHHe 3a7a4;

1) TIOATOTOBKA K TECTUPOBAHUIO MO OTJENIBHBIM pa3/iesiaM JTUCIUIITUHbI

ITucvmennvie pabomul. JI71si CAaMOCTOATEIBHOTO N3YUEHHS TEM PEKOMEHIYETCSl HCIIOITB30BaTh
OCHOBHYIO M JIOTIOJIHUTENIbHYIO JIUTEpaTypy, a TaKKe HCTOUYHMKM, Hai/leHHble NpU MOMOIIH
WH(POPMAIIMOHHO-CIIPABOYHBIX U TIOMCKOBBIX. [l 3aKperuieHus: Marepraia peKOMEHIYETCS JIENIaTh
KpaTKHe KOHCIIEKTHI 110 TEME.

Yemuwiii 0oknao — 3to coobuienue B Tedenue 10-15 MuH, B KOTOPOM CTYAEHT B JaKOHUYHOM
dopme TOKEH H3JI0KUTh MaTepuall MO0 COOTBETCTBYIOIIEH TeMme, MPUICPKHUBAsSICh CIETYIOLIETO
TUTaHA: BBEJCHUE, OCHOBHAs 4YacTh, 3aKiroueHue. JloKiam COnmpoBOXKTAETCS Mpe3eHTaIUeH,
OTpakarolllell OCHOBHBIE MOJOXEHHUS IO COOTBETCTBYIOLIEH Teme, BKJIIOYAIOLIeH HarjsiiHble
Marepuabl (CXxeMbl, TabiuIbl, Poto u T.1.). [To okoHYaHWYM TOKIaAa CTYICHTY 3a/1af0T BOIIPOCHI, KaK
MperoiaBaTelb, TaK U CTYJEHTHI, HA KOTOPBIE JOKIAIUMK JTOJHKEH JaTh HCUEPIBIBAOIINE OTBETHI.

Pexomenoayuu no nodcomoske npezenmayuu.

[IpesenTanmm — cmoco0 mpeAcTaBiIeHUs WH(OpPMAIMK, COYETAIMHNA B cede TEKCT,
TUIEPTEKCTOBBIC CCHUIKU, KOMIBIOTEPHYIO aHUMAIIUIO, TpapuKH, BUACO, MY3bIKY U 3BYKOBOW DS,
KOTOpPBIE OPTraHW30BaHbl B €IMHYIO cpeny. lIpe3eHTannss UMeeT CHOKET, CLEHApUl U CTPYKTYpY,
OpPraHM30BaHHYIO [UIsI yMOOHOTrO Bocmpustus HHPopMaruu. OTINYUTENHFHON OCOOEHHOCTHIO
MIPE3CHTAIMH SIBJIICTCS €€ HHTEPAKTUBHOCTD, TO €CTh CO3/IaBaeMasi JIJIsl TIOJIb30BaTENsl BO3MOXHOCTh
B3aMMOJICHCTBHS Uepe3 dIIEMEHTHI YIIPaBICHHUS.

[Ipe3eHTanmsi Bceraa COCTOMT M3 JIBYX OCHOBHBIX KOMIIOHEHTOB: HMH(OpMAIUH, KOTOPYIO
BBICTYMAIONINI XOYET JOHECTH J0 ayJUTOPHH, 1 MaHEPHI M3NokeHus. HanucanHblii Ha Oymare TeKCT



noMoraeT 0osiee YeTKO U MOCIeA0BaTEeIbHO H3JI0KUTh MaTepuall. [Ipe3eHTanun oObIYHO AeIaioT B
PowerPoint, B Impress, mu6o B Acrobat. XKenareapHoO HpUAEpKUBATHCS MPUHIIMITA: OJUH ClIai -
OJIHA MBICIIb. TUTYJIBHBIN CJIAN]T TOJKEH COJEPKATh Ha3BaHUE IIPE3CHTALNH, €€ aBTOPA, KOHTAKTHYIO
uHpopmanuto apropa. Ha BTOpoMm cinaiiie 0ObIYHO MpeACTaBiIEH IUIAH MPE3CHTAlUH, OCHOBHBIE
pa3fensl WM BOIPOCH], KOTOphIE OyAyT paccMOTpeHbl. OCTajbHBIE CIANABI HYKHO CTPOHTH IO
MOJIEJIN: TE€3UC - apTyMEHThl — BBIBOJ. BBIBO/IBI BCerja JOKHO ObITh JaHbl CHO U JJAKOHUYHO Ha
otaensHOM cnaizae. [Ipeanocnenuuii cnai 1oKeH coaepKarb HHPOPMAIHIO 00 HCIOIH30BAHHBIX
HCTOYHUKAX JIMTEPATyphl, MHTEpHET-pecypcax. [locnennuil cnaifg MokeT MOBTOPSITh TUTYJbHBIN C
no6asienneM (pasbl «Criacu6o 3a BHUMaHUE! »

Ha cnaiigpl JODKHBI MONAcTh TOJIBKO CaMble BaXKHBIE TE3UChl M JIaHHBIE, A TaKXkKe
rpaduUecKuii MaTepual: JuarpaMMbl, PUCYHKH, ¢ororpaduu. CrapaiiTech nenarh Ciaiisl Ha
OJTHOPOJHOM CBETJIOM (poHEe C 0osiee KOHTpacTHbIM TeKCTOM. KiltoueBble cioBa B NPEATIOKEHUU
JydIlIe BBIACNIATH KUPHBIM MIPUPTOM WM LIBETOM. TEKCT MUIIUTE KPYITHO, IJIOTHO HAOPAaHHBIH TEKCT
CJIO’KHEE BOCIIPUHUMAETCSI.

4.5. llpumepHasi TeMaTHKAa KYPCOBbIX Pa®oT (MPOEKTOB): HE MPEAYCMOTPEHBI Yy4EOHBIM
TJIAHOM.

V. YYEBHO-METOAUYECKOE U TH®OPMAIINOHHOE OBECIIEYHEHUE
AN CHUIIINHBI

a) nepeveHb JUTEPATYPbI

1. buodwusuka [Tekcr] : yaeOnuk / pea. B. I'. ApTioxos. - M. : Akagem. npoekT ; ExatepuHOypr
: JlenmoBas kH., 2009. - 294 c. (ISBN 978-5-8291-1081-9. - ISBN 978-5-88687-203-3, 50
9K3.)+

2. Pusnamuenko [.10. Martemaruueckue MeToAbl B OMOJIOTMH W 3KOJOTHH. buodusmueckas
JMHAMHKa MPOAYKIIMOHHBIX MpotieccoB [Teker] : yuel. mist GakamaBpuara 1 MaruCTpaTypHl
B2 u./I. 0. Pusanuenko, A. b. Pyoun. - 2-e uzz. - M.: lOpaiir, 2017. — Y. 1. - 253 c. ISBN
978-5-534-03989-4 (25 »5k3.); +

3. Pusamuenko I'.10. Martemarnueckue MeTOAbl B OHONOTMH W 3KoJoruu. brodmsmueckas
JUHAMHKa MPOAYKIIMOHHBIX MpoiieccoB [Teker] : yueb. mist 6akagaBpuata U MarucTpaTyphl :
B2 4./T. 0. Pusanuenxko, A. b. Pyous. - 2-e u3z. - M.: FOpaiir, 2017. — Y. 2. -253 c. ISBN
978-5-534-04054-8 (25 7k3.).+

4. baspun W.U. Beiciias matemaruka: yueonuk / M.W. baspun. — M.: Akanemus, 2010. — 616 c.
(ISBN 978-5-7695-6838-1, 55 sk3.)+

5. Teopus BeposiTHOCTEH M MaTeMmarudeckas cTaTUcTHka. Martemarnuyeckue moxaenu / B.JL.
Msrtnes, JI.A. [lanuenko, [.}O. Pusnuuenko, A.T. Tepexun. — M.: U3narenbckuil LeHTp
«Axkamemusi», 2009. — 320 c. (ISBN 978-5-7695-4704-1, 113k3.)+

6. Dxeddepc /1. BBenenue B cucTeMHBbIN aHAIN3: MpUMEHEHHE B 3kojoruu [Tekcr] : HayuHOe
m3manue / J1. [Ixedbdepc ; nep. ¢ anrn. . O. Jloroder ; pea. FO. M. Cupexes. - M. : Mup,
1981. - 252 ¢. (2 73k3.)+

7. Mappu /1. Henunelinble quddepeHnranbable ypaBHEeHUs B Onosioruu: JIekuuu o Mojemsx:
[Tep. c anrn. / [lox pen. A. JI. Meimkuca. — M.: Mup, 1983. — 397 c. (10 »k3.)+

0) nepuogUYecKHe U3TAHUS

«Marematndeckass Owosoruss u OwoumHdopmatukay, «buoduszukay, «IKomOTHMY,
«CuOUpCKUN  DKOIIOTUYECKUH IKypHam», «Okojorus. OkoHomuka. WHpopmaruka. Cepus:
CHCTEeMHBII aHAH3 ¥ MOJICITUPOBAHNE IKOHOMUICCKUX U IKOJIOTHICCKUX CHCTEM)

B) CIIMCOK ABTOPCKUX METOANYECKHX pPa3padoToK:

1. buodusuka: yuebHO-Meronuueckoe nocooue / A. A. Ilpucraska, I'. B. FOpunosa, 3. A.
Edpemenko, B. JI. Muxaiinenko, B. I1. CanoBaposa ; [mox o6m. pex. B. I1. CamoBapoBoii]. —
Wpkyrek : M3parensctBo UT'Y, 2021. — 1 351€KTpOHHBIN ONTHYECKUNA JUCK



r) 0a3bl JTaHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE U MOMCKOBbIE CHCTEMbI

1. http://www.biometrica.tomsk.ru/ - smextponHbIi XypHan «buomerpuka» it MEIUKOB U
OMOJIOTOB — CTOPOHHHUKOB JT0Ka3aTelIbHON OnoMeauiinabl. COAepPKUT OOJIBIIOE KOJINIECTBO
cTareil ¥ WMHBIX MaTEPHAIOB, TMOCBAIICHHBIX MAaTEMATHYCCKHMM MOJCISIM B OHOJOTHH H
9KOJIOTHH.

2. http://www.dmb.biophys.msu.ru - MudopmannonHas cucrema «J{nHaMU4ecKue MOJEIN B
Ouosorun», pacCYMTaHHAs Ha LIMPOKUH KpYr TMOJb30BaTejiel, BKIOYaeT B celds
TMIIEPTEKCTOBBIE  JOKYMEHTBI W  PEJIALMOHHBIC 0a3bl JaHHBIX H  O0eCIeYrBacT
YHUQUIIMPOBAHHBIA JOCTYI K pPa3HOOOpa3HOW HWH(POpPMAIMU [0 JaHHOH MpPEAMETHOM
o0macTH.

3. http://www.elibrary.ru/defaultx.asp - Hayunast smexTpoHHass OuWOIHOTEKa, KPYITHCHIIHIA
poccuiickuii MH()OPMAIMOHHBIA TOpPTal B O0JIACTH HAYKW, TEXHOJOTUH, MEIUIUHBI U
00pa3oBaHusi, CoepKaIIHMid pedeparsbl U MOTHbIE TEKCThI Oosiee 12 MIIH HAay4HBIX CTaTeil U
nyOJIMKanui.

4. http://www.exponenta.ru/ - odpa3oBaTeIbHBIA MATEMAaTHICCKUI CAlT

http://www.library.biophys.msu.ru/MathMod/BM.HTML - knura I'.1O0. Pusanuenko

«buosorus MmaremaruaecKas»

6. http://www.tusearch.blogspot.com - TIOMCK 3JEKTPOHHBIX KHHT, MyOJHMKAIlWi, 3aKOHOB,
I'OCToB Ha caiiTax HAy4YHBIX JJIEKTPOHHBIX OMOIHOTEK. B morckoBHKe 0TOOpaHbBI JTydIIIHe
OMOIMOTEKH, B OOJIBIIMHCTBE KOTOPHIX MOXHO CKayaTh MaTEpUANIbl B IMOJIHOM 00BbeMe Oe3
peructpaiyy. B CIUCOK BKIIIOYCHBI OMOTHOTEKH MHOCTPAHHBIX YHHBEPCUTETOB M HAYYHBIX
OpraHu3aLui.

7. DBC «Aibdyke». Anpec nocryna http://ibooks.ru

8. DBC «M3narennctBo Jlaub». Aapec nocrymna http://e.lanbook.com/

9. BBC «PykouT». Aapec nocryma http://rucont.ru/

10. BBC «fOpaiit». Aapec nocryna: http://biblio-online.ru/

o

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JNCHUIIJIMHBI
6.1. YueOHo-1a00paTopHOe 060py10BaHuUeE!

AymuTopust Ui TIPOBEICHHS 3aHSATHI TPAKTHUECKOTO THIA. AyTUTOpHS 00OpyIOBaHa:
cneyuanusuposannou (yueOHoOI) mebenvio Ha 12 MOCalouHBIX MecT; 000pYyJOBaHA MeXHUYeCKUMU
cpeocmeamu ooyuenus: Ilpoextop Epson EB-X03, Okpan ScreenMedia, [locka aymutopHas
MeJloBasi, MarHuTHasi, Jlaboparopus opran xumus - [1Ika¢ BertsokHON AD-221"- 2 1t., XuMu4Yeckuii
mkad (cremwtax) -1 mr., JlabopaTOpHBIN CTON C BBIKATHBIMH TyMOaMu — 5 mT., XOJOJWIBHUK
«MuHCK» - 2IIT., Anmapar Juid BepTHKAIbHOTO 3JeKTpodopesa — 1 mt., BakyyMHbIl ncnapuTens
PBO-64 — 1 wrt., Bomemerp BY-15 — 1 mwt., lesunterparop Y1-20 — 1 mwr., 3MepuTenbs HOHHBIX
conpoTuBieHuil (umnenanca) - 1 mr., Mcrounuk nutanus ans snekrpodopesa "Onpd" — 1 mr.,
Ocmwnorpad yauBepcanbHbIi AByxirydeBoi C-55 — 1 mr., Tepmocrtat TC-80 — 1 mt., [lerrpudyra
K-24 — 1 wr., Hentpudpyra MIIB-310 — 1 mr. HoyrOyk Lenovo G580 — 1 mt. ciyxammmu 1is
npejcTaBiIeHus y4deOHOW uHpopManmuu 1O auciuiuinHe «CHCTeMHasi JKOJOTHS» YueOHO-
Ha2AA0HBIMU NOCOOUAMU, 00ECTIEYNBAIOIIMMHI TEMAaTHUYECKUE WIUTIOCTPALIMHU TI0 AUCLUUIUIMHE B BUC
MIPE3CHTAIHH.

Kommnbrotepusiit  kiacc (ydeOHash ayauTopus) Ui TPYNIOBBIX M HHIUBUAYAJTbHBIX
KOHCYJIbTAIlMi,  TEKYIIEro KOHTPOJII W  TPOMEXKYTOYHOH  aTTeCTalli, OpraHu3alud
CaMOCTOSITENTLHOM paboThI. AyIUTOpHs 000pyA0BaHa: Clieualn3upPOBaHHOM (yaeOHOI) MeOeNbio Ha
20 mocamoYHBIX MECT, JOCKOW MEJOBOW; 00OpYy/lIOBaHA TEXHHYECKUMHU CPEACTBAMU OOYUYCHUS:
Cuctemnsiii 610k PentiumG850, Mounutop BenQ G252HDA-1 mt.; Cucremusiii 6moxAthlon 2
X2 250, Monutop BenQ G252HDA - 8 mr.; Cucremusiii 610k PentiumD 3.0GHz, MouuTop
Samsung 740N — 3 mT.; Mono6mok IRU T2105P — 2 mT.; Cucremusiii 61ok Pentium G3250,
Monutop BenQG955 — 1 mt.; Cuctemusrii 610k Pentium G3250, Monutop BenQ GL2250 — 1 miT.;
Cuctemnslii 610k Pentium G3250, Monutop Samsung T200 HD — 1 mit.; Cuctemusiit 6;10k Pentium


http://www.biometrica.tomsk.ru/
http://www.dmb.biophys.msu.ru/
http://www.elibrary.ru/defaultx.asp
http://www.exponenta.ru/
http://www.library.biophys.msu.ru/MathMod/BM.HTML%20-%20книга%20Г.Ю
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G3250, Monutop Samsung T190N — 1 m.; Cuctemuslii 6110k tium G3250, MonuTtop Samsung 740N
— 1 mT.; ¢ HeorpaHuueHHbIM HOcTynoM kK cetu MurepHer; I[Ipoektop BenQ MX503; skpan
ScreenVtdiaEcot. Hoyroyk Lenovo G580 — 1 mr. C HEeOrpaHWYEHHBIM JTOCTYIIOM K ceTH MHTepHeT
1 o0ecrieueHrueM JJOCTYTa B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEy OpraHU3alliH.

[TomereHust st XpaHEHUs ¥ TPOYUIAKTUIECKOTO OOCTYKHUBAaHUS YI€OHOTO 000pyI0BaHUS.
Aynuropus 0o00pyJIoBaHa: CHELMATU3UPOBAHHON MeOelpbl0 Ha 8 MOCao4YHbIX MeCT; BbITSHKHON
mkad — lwr., Jlamunapusii mkadp — 2 mr., Tepmocrar TC-80 — 2 mT., JlabGopaTopHslil cTou
MeTauTMdeckuil — 3 mT., JIabopaTopHBIi CTOJ ¢ pe3UMHOBOM MOBEPXHOCTHIO — 2 MIT., XOJOAMIbHUK
«ATnanT» — lt. Mukpockon MOHOKYJIsIpHbIN — 8 T, Mukpockon "buonam"-1 mr., Crepunuzarop
napooit BK-75 IIT "T3MOMN" — lmr., [Iunerka aBromaruueckas Jlennumer 0,5-10 m"-1 mr.,
[Munerka-go3arop"-1 mr., Mukpockon Levenhuk D870T tpunokymsp"-1 mr., [Ipoextop OBepxen'-
1 mr., IIpoekTop View Sonic"-1 mr., IIpoektop View Sonic"-1 mr., Hoytoyk Lenovo"-2 mrT.,
[Tpuntep Brother -1 ., [Tpuntep Canon -1 mir.

6.2. IlporpaMmMHoOe oGecnieyeHme:

e DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service
Pack 1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and
Standard without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016
32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft
Imagine). loroBop Ne03-016-14 ot 30.10.2014r.

e Kaspersky Endpoint Security mist 6usneca - Cranaaptasiii Russian Edition. 250-499. ®opyc
KonTpakt Ne04-114-16 ot 14n056ps 20161 KES. Cuet NePCIL[3-000147 u AKT ot 23H0510ps
2016r JIut.Ne1B08161103014721370444.

e Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlumensuu
Microsoft 43364238.

e Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JInuensun Microsoft 41059241.

e Office 365 npodeccuonanpHbIi mwIrOC s yuanuxcs. Homep 3akasa: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. Texnuuyeckue U 3J1eKTPOHHbIE CPeICTBA:
e IIpeseHTanuu 1Mo BCEM TeMaM Kypca;
e (Cucrema dJIEeKTPOHHOTO TECTUPOBaHUS Ha 0a3e 0Opa3oBaTeabHOro mopraina Educa;
® [pOrpaMMHOE OOEeCTeueHHe sl aBTOMATHUECKOTO TIOCTPOCHUSI M UCCIIEI0BaHMs (DAa30BBIX
MOPTPETOB ABTOHOMHBIX THHAMUYECKUX cucTeM Ha rtockoctu (PhaPl).

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U
Jna  ocBoeHnsa gucuMiuiuHbl  «CHUCTEMHAas DJKOJIOTHS» HPUMEHSIOTCS — CIEAYIOLIUE
o0pa3oBaTeNbHbIE TEXHOJOTHH:

o Ungopmayuonnaa nexkyus - 3TO CKATOE H3IOKEHHE OCHOBHBIX HAay4HBIX (DaKTOB, UTO
ABIsieTCA 0a30i A aHaIM3a PacCyKJICHUH, OLEHOK.

o Jlexyus-euzyanusayus. YUUT CTYIEHTOB NpeoOpa3oBbIBaTh YCTHYIO W NHCbMEHHYIO
nH(pOpPMaLIKIO B BU3yalIbHYIO (pOpMy, UTO GOpMUPYET Y HUX MpodeccroHabHOE MBIIIICHHE
3a CYeT CHCTeMaTH3allud W BBIJCIEHUS HauOojee 3HAYMMBbIX, CYIIIECTBEHHBIX 3JEMEHTOB
coJiepkaHusl o0yueHus. 3ajaya MpenoiaBareis UCIoIb30BaTh Takue GOpMbI HATJISTHOCTH,
KOTOPBIE Ha TOJIBKO JOMOJIHSIOT CIIOBECHYIO HH(POPMALIUIO, HO U CaMU SBJISIFOTCS HOCUTEISIMU
nHpopManuu (CXeMbl, PUCYHKH, CIANAbI-IIPE3EHTANN, U T.I.). DTOT BUJ JIEKLUUU JIy4Ile
BCEI0 UCIOJIb30BaTh Ha 3TaIl€ BBEJACHUS CTYACHTOB B HOBBIN pa3/iell, TEMY IUCLHUIUIMHBIL.

o [Ipakmuueckue 3auamus — 3TO 3aHATHE, IPOBOJUMOE 10/l PyKOBOJACTBOM IpenojaBaTeis B
y4eOHOM ayTuTOpPUH, HANpPaBIEHHOE Ha YriayOJeHHe HayYHO-TEOPETHYECKHX 3HAHUM U



OBJIAJICHUE ONPEICNCHHBIMH METOJaMH CaMOCTOATENbHOM palboThbl, KoTOopoe (opMHUpPYET
npakTuueckue ymenus. OqHoi u3 popm NpakTUYECKUX 3aHATUN SBISETCS KOJJIOKBUYM.

o Konnoxkeuymsl — BUA y4eOHOTO 3aHATHS, IPOBOJUMOIO C IENBIO MPOBEPKU U OLICHUBAHHS
3HaHUU ydamuxcs. KoJJIOKBUyM MOKET MPOBOAUTHCS B (OpME MHAMBUAYAIBHON Oecenbl
IpernoiaBaTesis Co CTYACHTOM MM KaK MacCoBBIi onpoc. B xozie rpynmnoBoro odcyxaeHus
CTYJEHTBI y4aTcsl BHICKA3bIBATh CBOIO TOUKY 3pEHUS MO OIpeIeICHHOMY BOIIPOCY, 3aIIUIIATh
CBOE MHEHHUE, INpPUMEHSS 3HAHMUS, IOJIyYEHHbIE Ha 3aHATUAX IO IpeaMery. B xone
KOJUIOKBUYMa TakK)Ke MPOBEPSIOTCS MUCbMEHHBIE pabOThl CTYACHTOB, MPOBOAUTCS 3alUTa

JIOKJIA/IOB.
o Camocmosmenvras paboma cmyoenmos (cMm. 1. 4.4).
o JlucmanyuornHovie obpazosamenvHvle MEXHONI0UU. [Mon JMCTAaHIIHOHHBIMH

00pa30BaTENPHBIME ~ TEXHOJOTUSMH  ITOHUMAIOTCS  0Opa3oBaTelbHBIE  TEXHOJIOTHH,
peanu3yeMble B OCHOBHOM C IpPHMEHEHHEM HWH(POPMAIMOHHO-TEJICKOMMYHUKAIIMOHHBIX
cereil. [Ipn ocBoeHny nucuuIumHbl «CHCTEMHAsT SKOJIOTHS HCIIOIb3YETCS KOMNbIOmMepHble
cemesvle mexHonrocuu (MHTEPHET-TEXHOJIOTHH) — CIOCO0 JMCTAaHLIMOHHOW Iepeayn
uH(pOpMaIMK, OCHOBAHHBII Ha MCIOJB30BaHUU TNIOOAIBHBIX M JOKAJIBHBIX KOMIBIOTEPHBIX
cerel asi oOecredeHus: JOCTyna o0yJaromuxcs K WHPOPMAIMOHHBIM 00pa30BaTeIbHBIM
pecypcaM W ans  (OPMHUPOBAHUS COBOKYITHOCTH METOJMYECKHX, OpPraHU3aIllMOHHBIX,
TEXHUYECKUX M MPOTPAMMHBIX CPEACTB PEaTH3alMd U YIPABJICHUs y4eOHBIM MPOIECCOM
HE3aBHCUMO OT MECTa HaXOXKAEHHs ero cyObekToB. [l opraHu3anuy AMCTaHIIMOHHOTO
00y4YeHHsI Ha OCHOBE ATHX TEXHOJIOTUH HMCIIOJIB3YeTCs CHEIHAIH3UPOBAHHOE MTPOrPAMMHOE
CpencTBo - obpasoBarenbHbIi moptan UT'Y (educa.isu.ru).

Vill. OHEHOYHBIE MATEPHUAJIBI U1 TEKYIIEI'O KOHTPOJIS 1
MMPOMEXYTOYHOM ATTECTAIIMA

Oueuormble mamepuaiivl 0713 6X00H020 KOHmMpOJis
I[J'ISI BXOAHOT'O KOHTPOJISI OOCHKU YPOBHS 3HAHUK CTYACHTOB HCIIOJIB3YCTCA TCCTUPOBAHUC 110
OCHOBHBIM pasacjiaM 3KOJIOTMU U MAaTCMAaTUKH.

Lemoncmpayuonnwiti éapuarnm mecma 01 6X0OHO20 KOHMPO.iA

1. Omepooicenmnocmo nposensemcs 6 cucmeme 6 6ude. a) HEPABEHCTBE CBOWCTB CHCTEMBI
CYMME€ CBOWCTB, COCTaBJISIOUINX €€ 3JIEMEHTOB; 0) M3MEHEHHUs BO BCEX AJIEMEHTaX CUCTEMbI NPHU
BO3/ICHCTBUY Ha JII0OOOH €€ AJIEMEHT; B) MOSIBIEHUHN y CUCTEMbI HOBBIX MHTETPATUBHBIX KauecTB, HE
CBOWCTBEHHBIX €€ DJIEMEHTaM; T') PaBEHCTBA CBOMCTB CHCTEMBI CYMME CBOWCTB, COCTaBIISIFOIINX €€
3JIEMEHTOB.

2. Haiioume npoussoonyio gynxyuu f(x) = 2x3 -3x2+6x-6: a) 6X2-6x+6; 6) 6X2-6X; B) 6X>-
6X+6; ) 6X>-6X+6

3. Ompuyamenvuas obpamuas cesi3b obecneyugaem. a) yCWICHUE KaKOW-THOO (YHKIIHH
cucTeMbl; 0) ocnabieHue Kakoii-mubo (yHKIMK CUCTEMBI; B) CTA0MIN3ALUI0 KaKoi-Tn60 GyHKIMK
CUCTEMBI; T) BOSHUKHOBEHUE KaKON-IN00 (PYHKIIMU CUCTEMBI

Ouenounvie mamepuanvl meKyuie2o KOHmpoa

OneHouyHble MaTepHalibl TEKYIIEro KOHTpoJis (opmupyroTcss B coorBerctBuu ¢ JIHA
yHUBepcuteTa. B pamkax quctuminHabl « CUCTEMHAas 3KOJIOTHs» UCHIOIB3YIOTCA clleAytonme GopMbl
TEKYIIEro KOHTPOJIS:
YCTHBIN OIIPOC;
MUCbMEHHBIE Pa0OTHI;
TECTUPOBAHUE,;
pelieHue 3a1ay;
3allMTa JOKIAA0B;
KOHTPOJIb CAMOCTOSITEIbHOM paboTHI.




(DOH,Z[ OLICHOYHBIX CPECACTB BKJIIOYACT.

TECTOBBIE 3aJJaHUs IO JUCLUIUINHE,

KOHTPOJIbHBIC BOIIPOCHI U 3a/IaHU;

3ajauuy;

HepedYeHb TEM JOKJIa/I0B;

BOIIPOCHI I camocTtosiTenbHoro uzydenus (CPC);

IIepeyeHb BONPOCOB IS 3a4eTa.

Ha3nauenue O1eHOYHBIX CPEACTB: BBIIBUTH chopMupoBaHHOCTH KomreTeHnuu [1K-1 (cm. 1.
I11). CryneHTbl, He BBINOJHUBIINE 33aHHs TEKYLIEr0 KOHTPOJIS WM IOJYyYHBIINE 38 HUX OLCHKY
«HE YIIOBIECTBOPHUTEIBHO», O MPOMEXKYTOUHOH aTTeCTallud HE JOMYCKAIOTCS, TMOKa HE OyayT
JIMKBUAUPOBAHBI BCE 3a/10JKEHHOCTH.

TeMBI JOKJIA0B
1. Bxiam OTEUECTBEHHBIX M 3apYOCKHBIX YUEHBIX B CTAaHOBIEHHUE W PA3BUTHE CHUCTEMHOMN
OMOJIOTUU: HCTOPUYCCKUI OUEPK.
2. TlpencraBieHue 00bEKTa COOCTBEHHBIX HAYYHBIX MCCIICIOBAHUN B TEPMUHAX H ITOJIOKCHHSIX
CHCTEMHOTO aHaJIH3a.
MatemaTrueckoe OnMcaHue MPOIeCCOB CAMOOPTraHU3aluU B OMOIKOJIOTHUECKUX CHCTEMAX.
4, MopenupoBaHue Ha OCHOBE rpadoB

w

Kpumepuu oyenxu ooxnaoa:

e HoBu3Ha Tekcra: a) aKTyaJbHOCTb T€MbI; 0) HOBU3HA U CaMOCTOSITEIbHOCTh B IOCTAaHOBKE
po6JeMbl, GOPMYITMPOBAHNE HOBOT'O aCIEKTa U3BECTHOM MPOOIEMbI B yCTAHOBICHUH HOBBIX
CBs3eH (MEXIPEIMETHBIX, BHYTPUIPEIMETHBIX, MHTETPALIMOHHBIX); B) YMEHUE paboTaTh C
UCCIIEIOBAaHUSIMU, KPUTUYECKOM JIMTEpaTypol, CHCTEMAaTU3UPOBaTh M CTPYKTYpPHpPOBATH
MaTepHall; T') sIBIEHHOCTb aBTOPCKOM MO3HULIMHU, CAMOCTOATEIBHOCTD OLICHOK M CYKICHUH; 1)
CTHJIEBOE €IMHCTBO TEKCTA, €IMHCTBO )KaHPOBBIX YEPT.

e CreneHb pacKpbITHUs CYLIIHOCTH BOIIpPOCA: a) COOTBETCTBUE COAEP)KAHUS TeMe U IUIaHy
JOKJIa/1a; 0) MOJHOTA U MIyOMHA 3HAHUH 0 TeMe; B) 000CHOBAHHOCTH CIIOCOOOB M METO/IOB
palboThI ¢ MaTepualioM; I') yMEHHe 00001aTh, €1aTh BBIBOJIbI, COMOCTABIATh pa3iIMYHbIC
TOYKH 3PEHUS 110 OJTHOMY BOIIpOCY (mIpodieme).

e (OOOCHOBaHHOCTh BBIOOpPa HCTOYHHMKOB: @) OIIGHKA HCIOJb30BAHHOM JIMTEpaTyphl:
[IPUBJICUEHBI JIU HanboJsee U3BECTHbIE PabOThI MO TEME UCCeI0BaHMs (B T.4. )KypHAJIbHBIE
MyOIMKAIUU TOCIEIHUX JIET, TOCJIEIHUE CTATUCTUYECKHE JTaHHBIE, CBOJIKH, CIIPaBKU U T.JI.).

o CobOmoneHue TpeOboBaHUNA K OPOPMIICHHIO: a) HACKOJIBKO BEPHO O(OPMIIEHBI CCHUIKM Ha
UCTOJb3YyEMYIO JINTEPATYpy, CIHUCOK JIUTEPATyphl; 0) OLIEHKA I'PaMOTHOCTH M KYJIBTYpBhI
u3NoKeHus (B T.4. opdorpapuueckod, MyHKTYal[MOHHOM, CTUJIMCTHYECKON KYJbTYpHI),
BJIaJICHME TEPMHUHOJIOIHEH; B) COOTBETCTBHE IIPE3CHTALMM COJCPXKAHUIO JOKJIala H
PEKOMEHIallUsIM 0 €€ OJAroTOBKE (cM. 1I. 4.4).

Onenka «omauyno». B JOKIaze MOJHOCTBIO pPACKpBITA TeMa, IPOAHATM3UPOBAHO
COBPEMEHHOE COCTOSTHUE BOIIPOCA; CTYIEHT CBOOOIHO BIIaZIe€T MaTEpPHAJIOM, U3JIaraeT ero JIOTUYHO,
MOCJIeIOBATENbHO, JIAKOHMYHO, XOPOIIMM Hay4yHbIM s3BIKOM. JIOKiajg — CONpoBOXKIaeTcs
Mpe3eHTalMel, KOTopasi cocTaBlieHa ¢ COOI0eHeM 001uX TpeOoBaHUI 0(OpMIICHHS, COAEPKUT
CCBUIKM Ha IpUBEJICHHbIE (POTO, pUCYHKH, CXeMBI U T.JA. [Ipu 00CyXk1eHUU CTYIEHT JeMOHCTPUPYET
MOHUMaHWE U3y4aeMoil mnpoOjaemMbl W METOAOJOTMH HAY4YHOTO MCCIEIOBAaHUS, BIaJCHUE
npodeccuOHaTbHON TEPMUHOJIOTHEH U YMEHUE IPaMOTHO OTBEYaTh HA BOIIPOCH! ayAUTOPHUH.

Onenka «xopowo». Tema packpbITa, MIPUBEJEHO TOCTATOYHOE KOJIMYECTBO MaTepuaia, HO
IIPU 3TOM MaTepual B HEJOCTaTOYHON CTEMEHHU MpOaHATU3UPOBaH aBTOpoM. MMeroTcs HeZlo4ueThl B
oOpMIIEHHH TMpPE3EHTAlMN WM MPE3eHTAlsl HE B TIOJHON CTENEeHH COOTBETCTBYET OOLIMM
TpeboBaHusM. OTBeThl CTyJE€HTa Ha BONPOCHl HE SBJSIOTCA  MCYEPHBIBAIOUIMMU U
apryMEHTHPOBaHHBIMHU.

Onenka «ydoeremeopumenvro». TemMa packpblTa HE TIOJHOCTBIO, Marepuanl He



MPOAHAIU3UPOBAH, CTYACHT IIOKA3bIBACT IOBEPXHOCTHBbIC 3HaHMs.  [Ipe3eHTanuss 4YacTUYHO
COOTBETCTBYET YCTAHOBJEHHBbIM TpeOoBaHusiM. I[lpu oOCyxkneHuu [okiaga CTYIOEHT JdaerT
HENPABWJIbHBIE UM UCUEPIIBIBAIOLIUE OTBETHI.

Ouenka «Heyodosremsopumenvuo». Tema HE pacKkpbiTa, NPUBEIEH CKYAHbIH 00beM
MaTepHala; Mpe3eHTalsl OTCYTCTBYET WMJIM HE COOTBETCTBYeT TpeOoBanusM. Ilpu obcyxneHun
JOKJIa/1a CTYAACHT HE J1a€T OTBEThI MJIK OHU HE COOTBETCTBYIOT BOIIPOCAM.

JleMOHCTpPAIIMOHHbIE BAPHAHTHI TECTOB /ISl TEKYIET0 KOHTPOJISI

1. Cucmemnvlii ananu3z a611emcsi MEmoOOM:
a) TEOPETUIECKUM; 0) SIMITUPHUUECKUM; B) TIOJICBBIM; T') JIAOOPATOPHBIM

2. Muooicecmso, cocmosuee u3 6cex 6HYMPEHHUX dIeMEHMO8 CUCTEMbl, HA3bIBACMCA.
a) CTPYKTypa CUCTEeMbI; 0) QYHKIIHS CHCTEMBI; B) HEITOCPEICTBEHHO OKPY)KAIOIIasi Cpe/ia CUCTEMBI;
T') COCTaB CUCTEMBI

3. Cmpyxkmypa cucmemvl — 35mo:
a) MHOYKECTBO, COCTOSIIEE U3 BCEX BHEIIHHUX JIEMEHTOB CHCTEMBbI, HAXOSIINUXCS B CYIIECTBEHHON
CBSI3U C JAHHOM CUCTEMOM; 0) MHOXKECTBO, COCTOSIIECE U3 BCEX BHYTPCHHUX JIIEMEHTOB CHCTEMBI; B)
MHOJKECTBO CBSI3CH 3JIEMEHTOB CHCTEMBI MEXKIY COOOM, a TakKe AJIEMEHTOB CHCTEMBI C BHEIIHEH
Cpeloii; T) 3aKOH, MO0 KOTOPOMY IMPOUCXOJHMT M3MECHEHHUE BO BPEMCHUM BHYTPEHHHUX 3JIEMCHTOB
CUCTEMBI

Kpumepuu oyenxu pezynemamos mecmuposanusi:

«OT1nuuHO»: Brinonnenue 6onee 85% TecTOBBIX 3aMaHuid
«Xoporio»: Brimonaenue ot 71% no 85% TecToBBIX 3a4aHuiA
«Y TOBIIETBOPUTEIIHHOY: Brmonaenune ot 60 1o 70% TeCTOBBIX 3aJaHUH

«HeynoBnerBoputenbHO»:  BrimonHnenue meree 60% TecTOBBIX 3aTaHMIA

JleMOHCTpPAlIMOHHbIE BAPMAHTHI 32/1a4 JUISl TEKYIEro KOHTPOJIs

Tema 3.

1. CkopocTh pacmasa JIEKapCTBEHHOTO BEIIECTBA IPONOPLIHOHATIBHA HMEIOIIEMYCs
KOJIMYECTBY JieKapcTBa. M3BecTHO, yTO MO ucTeyeHMM 1 4y B opraHusmMe ocraioch 31,4 r
JIEKapCTBEHHOI'O BEIIECTBA, a Mo uctedyeHuu 3 4 — 9,7 r. Onpenenurs:

® CKOJIBKO JIEKAPCTBEHHOI'O BEIECTBA OBLIIO BBEIECHO B OPraHU3M;

® yepe3 CKOJbKO BPEMEHM IOcje BBEJIEHHs B OpraHu3Me octaHercs 1% mepBOHAYalbHOIO
KOJINYECTBA.
Tema 4.

1. Paznoxute pynkuuio f(X) B psia Teitmopa B OKpECTHOCTH TOYKH Xo 710 4 TOpsKA:
fix) =1 +1, x,=1;
flx)=e" ,x,=2;

2. Haiinute CTAllUOHAPHBIC COCTOSAHUS U OIMPEACIIUTE UX YCTOI\/'I‘{I/IBOCTB IJIsl YPaBHCHUA:

%+15=x2 +2X
dt

Tema 5.
dx
ot =X-4y
1. ITpoBeanTe KaUECTBEHHOE UCCIICIOBAHUE CUCTEMBI: dt
_y =X—- y
dt

2. [IpoBenuTe UMUTALIMOHHOE MOJAEIUPOBAHUE B IPOIPAMMHON Cpele Ha OCHOBE CHCTEMBI
ypaBHeHul B. BonbTepa «Xxumuuk — xxeptBa». Mccnenyite 3aBUCUMOCTh HHTETPAIBHBIX KPUBBIX U
($a30BOIf TPAaEKTOPHH OT:



e HavanpHOW YKCIIEHHOCTH MOMYJISALINIM;
e PenponykTUBHBIX KOAD(OUIIMEHTOB B3aUMOICHCTBYIOIIUX BUIOB;
e BnemmHero Bo3AeHCTBUS;
e Hanuuus nepexkprIBalONIUXCs MOKOJCHUI
Tema 6.
1. ITycth XapakTepucTudeckue ypaBHeHus g mojenu [ u pis moaenu Il umerot Bu:

. 2—6A+A=0,0<0, A>0.

L. p>’-c'p+A =0.
[TapameTpsl Moaenu I cBs3anbl ¢ mapamerpamu mojaenu Il cnegyrommm o6pa3om:

c'=0-A4, N =A-B(A4>0, B>0).

Hcnonb3ys OudypKanmoHHYIO JUarpaMmy Ui XapaKTePUCTHUECKOTO YPaBHEHUS ONPEICIUTE:
® KaKHe€ TUIbI CTAllMOHAPHBIX COCTOSIHUN BO3MOKHBI B MOJENH
® IIpM KaKuX 3HaYeHUsx nmapametpoB A u B B moxenu Il Bo3MokHA HEYCTOMYHUBOCTD
Tema 7.
1. IIpoBeauTe kauecTBEHHOE HccaeaoBanre Mmoaenu «bproccenstop». Haliaure crarimoHapHoe
cocrosgHue Mozenu. [IpoBenuTe JMHEWHBI AaHAIW3 WM HCCIEAYHTE, KaK 3aBUCUT THII
CTaIIIOHAPHOT'O COCTOSIHUS OT COOTHOIIEeHUs napameTpoB A u B. [locTpoiite mapamerpudeckyro
JMarpaMMmy, yKasblBas THIIbI CTAllMOHAPHOTO COCTOSHUSA JUIsl pa3inuHbIX obnacred B. Kakue
YCTOMYMBBIE U HEYCTOMUUBBIEC PEIICHUSI MOTYT peajin30BaThCcs B MoJenu? 1lpu kakoM 3HaueHUH
B npouncxomut 3akputHueckas oudpypkamus AuapornoBa—Xomnda?
Tema 8.

1. Ha pucynke moka3aHa Mpoliieaypa MOCTPOSHHUS
koBpa CepnuHCKOTO. 3aTpaBKa - KBaJpaT cO BCEMH
BHYTpEHHUMHU ToukamMu. OOpa3yrouuii 31eMeHT
COCTOUT M3 § KBAJIPaTOB, MOTYYCHHBIX U3 3aTPABKU
npeoOpazoBaHreM  moaoOus  (Ckatuem)  C
kod(punmentom momodbust  1/3.  Paccumraiite
pasmepHocTh nofo6ust D canderku CepnuHckoro.

Kpumepuu oyenxu 3aoau:
OneHka «omauuyHo» BBICTABIAETCS, €CIM 3aJada pelleHa IPaBUIbHO, B XOAE PELICHUS
MMpOACMOHCTPHUPOBAHBI IIOHUMaHUue METOaa peuicHus, IpaBHUIJIIbBHOCTDb HCIIOJIB30BaHUA
KaTeropuabHOro anmapara, ClloCOOHOCTh HHTEPIPETUPOBATh PE3YNbTAThl, IPUBEIEHO JETAIbHOE U
MIOJIHOE ONMCAHKE PEIICHNUS;
OneHka «xopouio» BBICTABISETCS, €CJIM 3ajJadya pelleHa NPAaBWJIBHO, HO CTYIEHT 3aTpyIHSETCS
U3JI0KUTh M 00OCHOBATh AJITOPUTM PEIIECHUS U / WM UHTEPIPETUPOBATh PE3YJIbTaThl PACUETOB;
OmneHka «yoognemeopumenvbHo» BBICTABISETCS, €CIM 3ajaya pelleHa HEeNpaBWIbHO, HO CTYAEHT
JI€MOHCTPUPYET BEPHBIN MOJIX0/ K IpobieMe, MOCTaBICHHOH B 3a7aue;
O1eHKa «Hey0osnemseopumeibHOoy BBICTABISIETCS, €CITU 33/1aua PellieHa HeNPaBUIbHO WK HE pelIeHa
BOBCE.

KoHTpoJibHBbIE BONIPOCHI
1. Yro Takoe ctpykrypa? IlpuBeaure mpumepsl CTPYKTypooOpa3oBaHUs B OHMOIOTHYECKUX
CUCTEMax.
Uro Takoe cucrema?
JlaiiTe onpeneneHre CHCTEMHOMY aHAIIA3y
Yro Takoe cocTaB CUCTEMBI?
Uro Takoe QpyHKIHS CUCTEMBI?
Jlaiite onpeesieHne CTPYKTYpbl CUCTEMBI
UTo Takoe HEMOCPEICTBEHHO OKPYKAIOIIAsl Cpea CUCTEMbI?

NOUTRWN
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JlaiiTe CpaBHUTEIBHYIO OLIEHKY XOJINCTUYECKOMY Y MEPOJIOTUYECKOMY MOAX0aM

B dem 3akmtouaercss IpUHLIKN SMEPIKEHTHOCTH ?

Kakyto ponp urpaer npuniun OxkkaMa B CACTEMHOM aHain3e?

Jaitte onpenenenne moaenu. Kak aHanorus UCronb3yeTcsi B MOACIUPOBAHNUN?

KaxoBa no3HasarenbHas poiib Mojieneu?

Urto Takoe MoenupyroIiee oToopakenue?

Jaiite onpeeseHne NOHATHIO arperupOBaHUE MOJEIIH.

Kakue tunel MogenupoBanus cymecTByroT? UeM oHu paznuyarorcs?

UTto Takoe MOJCIIbHBINA SKCIIEPUMEHT?

Kak cooTHOCATCS KOMIIBIOTEPHBIN SKCIEPUMEHT U UMUTAIIMOHHOE MOJIEIIMPOBaHHE?

B yewm 3akmogaroTcs 0COOCHHOCTH MOACITUPOBAHMUS B OMOJIOTHU?

Kakue HampaBieHUsT MaTeMaTUKH MCIONB3YIOTCS U1l MOJEIUPOBAHUS OHMOIOTHYECKUX
MPOIIECCOB?

B yem mposBisiercs 0cOOEHHOCTh OMOJIOTHYECKOr0 MPUIIOKEHUS METOJOB UCKPETHOU U
HEIPEPHIBHONW MaTEMaTUKU?

JlaiiTe XxapakTepUCTHKY MpeIMeTa OUOIOrMuecKOil KHHETHKHY.

KaxoBbl 0cOOEHHOCTH OMOJIOTHYECKON KUHETUKHU B CPAaBHEHUH C XUMHUUECKON KHHETUKOM?
Onpenenure OCHOBHBIE IOHATHUS KHWHETUKH: MEXaHU3M pEaKIMH, CKOPOCTh PEAaKLHUH,
KOHCTaHTa CKOPOCTHU PEaKIMH, KOHCTAHTAa PaBHOBECHUS, TOPSAIOK PEAKIIUH.

KakoBbl OTAMYMS MEXy TOYEUHBIMU M PACHPEACIICHHBIMU MOJAEISAMH, JUCKPETHBIMU U
HEIPEPHIBHBIMU MOJIEISIMU?

Uro Takoe nuHamuueckas cuctemMa? Buabsl MareMaTuuecKoro ONHCAHMS AMHAMUYECKUX
CUCTEM

N3 KaknX OCHOBHBIX 3TANlOB CKJIAJbIBAETCSI CUCTEMHBIN aHAIN3?

Ot yero 3aBUCUT (POPMYJIMPOBKA 33a]]aU1 HUCCIECTOBAHUS?

Uro Takoe crierudukanms’?

Jliig yero npeaHa3Hau€Ha CTaus UACHTUPUKALM?

C kakuMU 3TaraMu CUCTEMHOTO aHalu3a CBSA3aHbl HAOIIOCHUS U SKCIIEPUMEHTHI?

B uyem cyTh 3Tana koHuenTyanu3anumn?

Kaxue meToas! IpoBEpKU MOJENHN BbI 3HAETE?

B ueMm 3aximrodaercsa cTagusa OITUMHU3AAN?

Kak ocymecTBisercs ueciaenoBaHue Moaenn?

Kakomy pazneny HayuyHO# myOIMKaluu COOTBETCTBYET CTaAUs CrieliupUKaIIu?

YeMm oTaMyarOTCd JAMHAMHUYECKUE CUCTEMBI C AMCKPETHBIM BPEMEHEM M HENPEPBIBHBIM
BpeMeHeM?

YTto Takoe KOHCTaHTBI CKOPOCTH, KOHCTAaHTBI BPEMEHH ITpoLecca?

Kak onpenenuts xapakTepHble BpeMeHa MpPOIIECCOB B CUCTEME?

KauecTBeHHbIE OTIIMUMA pemieHUH Monenu PepxronbcTa B HENPEPHIBHOW M JUCKPETHOMN
dhopme

Yro Takoe kpurepuii JismyHoBa? KakoB ero mareMaTndeckuii CMbICI?

UYro Takoe cranmonapHoe cocrosinue? Kak oHo onpenensercs?

Yro Takoe yCTONYMBOE U HEYCTOMUMBOE paBHOBECHUE?

Uro Takoe Touku Ou(ypKaluu CUCTEMbI?

ITpu xaKoM yCIIOBHM MOXHO IPUMEHSATH (POPMATIM3M ICEBIOCTAIIMOHAPHBIX COCTOSHUMN ISt
onucaHus (pepMEeHTATUBHOU peakimu Muxasnuca — MeHTen?

Kakoi#t Tun MHruOupoBaHMsI KOHKYPEHTHBIM WJIM HEKOHKYPEHTHBINH o0ecrieunBaeT Oolibliee
3aMeJJIeHHe CKOPOCTH (PepMEHTATUBHOM peakluu NPy PaBHBIX KOHIIEHTPALMIX HHIHOUTOpa
Y OJIMHAKOBBIX KHHETUYECKUX IapaMeTpax B3auMOAEUHCTBH (pepMeHTa ¢ MHruouTopom?
Uro Takoe nzobOpaxaromias Touka? Ocobas Touka?

Jaiite onpenenenue ¢ha3zoBOMy MOPTPETY.

KaxoBbl ycnoBust popMupoBaHusi 0co00i TOUKU «IIEHTPH?

Hanummre XxapakTepucTUUECKOE YPABHEHHUE U ONPEAEIUTE CMBICII €I0 YWIEHOB
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Kakoii ¢a30BbIii MOPTPET COOTBETCTBYET IOJOKUTEIBHOMY 3HAYEHHMIO  KOpHEH
XapaKTePUCTUYECKOTO YPaBHEHUS !

Yro Takoe n30kauHbI? ['1aBHBIE N30KJINHBI?

KaxkoBbI yc10Bus BOSHUKHOBEHHUsI KOJIeOaHW Ha ()a30BOM IITIOCKOCTH?

Kak popmynupyercs npocreiimas moaens Boasteppa?

Yrto Takoe MOZEIb «XUIIHUK— KEPTBa»?

Ilepeuncinre HENOCTATKH KIIACCHYECKOW MOJeH BoiibTepa I OnMcaHus B3aMMOJACHCTBUS
XMIIHUK — JKepTBAa. YKaXHUTE IYTH IOCTpPOeHHs Oojiee PpeaMCTHUECKUX Mojesen
B3aUMOJCUCTBUSA

Yro Takoe Touku OUypKaLUu CUCTEMBI?

JlaiiTe onpeneneHme NOHATHIO «aTTPaKTOP».

KaxoBbI THIIBI aTTPAKTOPOB B MAJIOMEPHBIX MOZCIIAX?

Uro Takoe OMOIOTUYECKHI TpUTTep?

MO3KHO JI1 OTIMCATh TPUITEPHYIO CUCTEMY IIPH ITOMOILY CUCTEMBI JIMHENHBIX YPABHCHUN?
KakoBbl CrOCOOBI TMEPEKIIOYEHUsT MEXAY CTAllMOHAPHBIMH COCTOSIHUSIMH B CHUCTEME
TpurrepHoro tumna? Ot 4ero 3aBUCHUT BbIOOp criocoba MepekItoueHns?

B uem orpaHMueHHOCTH M YHHUBEPCAILHOCTH Mo1X0Aa Teopun karactpod? Chopmynupyiite
IIPU3HAKH KaTacTpod.

Kakne oOmacTu ecTecTBEHHBIX HAyK BOOOIIE M B YaCTHOCTH, B OHOJOrHH, Hambojee
3aWHTEPECOBaHbl B IPUMEHEHNUHU KaTacTpO(PUIECKUX METOI0B?

UTto Takoe npeaBecTHUKH KaTacTpod?

[IpuBenure npumMep KaracTpodsl «cOOpKa» B 3KOJIOTUH.

[TpuBenuTe npuMepbl aBTOKOJIeOaHM B OMOIOTHIECKUX CHCTEMAX.

Uto Takoe npeaeabHbld UKI?

Kakas 6udypkanus COOTBETCTBYET BOSHUKHOBEHHIO MPEIEIBHOTO IUKIa?

KaxoBbI yci0BHs Cyl1eCTBOBaHUS IIPEIEIBHOIO LIMKIIA B cUcTEME?

[lepeuncnure HenoctaTku kinaccuyecko monenu Jlotku — Boabrepa ans onucaHus
B3aUMOJICHCTBHS XMIHUK — JKEPTBA. YKAKUTE IMYTH IOCTPOEHUs OoJiee pealuCTHYECKUX
MoJIeIer B3anMOICHCTBHSA

Yro Takoe pacnpenesIeHHbIE CUCTEMBI?

Hanummre ypaBuenue nuddys3un st O4HONH KOOPAUHATHI

Yro Takoe oneparop Jlamnaca?

B kaxom ciyyae nud@y3MOHHBIM YIEHOM MOXHO IpeHeOpeun?

Kaxue pexumsl MOTYT OSIBUTBCS B PACIIPENEICHHBIX CUCTEMAX?

Kak kos¢pduument muddysun 3aBUCUT OT pa3zMepoB AUPOYHIUMPYIOIUX YaCTHL, HX
MOJIEKYJISIPHOM Macchl?

Kak Bpems 1u¢dy3noHHOTO TpaHCIIOPTa 3aBUCUT OT PACCTOSIHUS?

[Touemy oGneryenHas AudQy3us MO3BOJIAET YCKOPUTH TPAHCIOPT BELIECTBA HECMOTPS Ha
3HAYUTENIbHO  OONBIIMM  pa3Mep TMEPEHOCUYMKOB IO CPaBHEHUIO C  Pa3MeEpoOM
TPaHCIIOPTUPYEMBIX YaCTHIL?

Uro Takoe ypaBHEHUE «peakuusi-qudpdysusnr»?

Kakue cranuoHapHbple peXUMbl BO3HUKAIOT B paclpelneieHHbIX cucteMax? Ilpuseaure
MIPUMEpBI

Kak Brl npescraBisieTe BOSHUKHOBEHHE MTOPsAJIKA U3 Xaoca?

CdopmynupyiiTe OCHOBHBIE CIIEHAPUU TIEpexXoia K Xaocy.

Yro Takoe ropu30HT NMPEACKaA3yeMOCTH M KaKOBBI TPUHIIMIIBI IPOTHO3UPOBAHUSA B Xaoce?
UYro Takoe ppakTaibl, 1 KAKOBBI UX OCHOBHbBIE CBOMCTBA?

@pakTanpHble CTPYKTYpbl B IPUPOAE MU JUHAMMUYECKOM Xaoce, B 4YE€M IpPUYMHA UX
ITIOBCEMECTHOCTHU?

KaxoBbl crieHapuu npeoaosneHust xaoca?

Uro Takoe cTpaHHble aTTpakTophl? [Ipy KakuX YCIOBHUAX OHU BO3HUKAIOT?

UYro obuiero y ppaxTanoB U CTpaHHBIX aTTPAKTOPOB?



89. KakoBbI ycroBHsi BO3HUKHOBEHHUS JMHAMUYECKOT0 xaoca?
90. Yro Takoe pazmepHocTh Xaicnopda? Kak ona onpenensercs?

Kpumepuu oyenusanus omeemos na KOHMpPoabHbIE BONPOCYHL.

1) nosnHOTA M IPaBUIILHOCTH OTBETA;

2) cTeneHb OCO3HAHHOCTH, IOHUMAaHUS U3y4EHHOT0;

3) s13pIKOBOE O(OPMIICHHE OTBETA.

OTBeT OLIEHUBAETCA HA «OMIUYHOY», €CIU CTYISHT: IOJHO M3JIaraeT M3y4EeHHBbIH Marepuai, AaeT
NPaBUIIBLHOE OIpPENeIEHHOE MOHATUI; 0OHApY)KMBaeT NOHMMAaHHUE MaTepuala, MOXKET 000CHOBAThH
CBOU CYXJI€HUs, IPUMEHUTh 3HAHUS Ha NIPaKTUKE, IPUBECTH HEOOXOAUMBIE IPUMEPHI HE TOJIBKO 110
y4eOHUKY, HO M CaMOCTOSITEJIbHO COCTABJIECHHBIC, H3JIaraeT Marepual IOCIEA0BATEIbHO U
IIPABUJILHO C TOUKU 3PEHUS HOPM JIMTEPATYPHOIO S3bIKA.

OTBET OLICHUBAETCSI HA <«XOPOUio», €CIW CTYIEHT Ja€T OTBET, YIOBJIETBOPSIOIIMM TEM Ke
TpeOOBAaHUAM, YTO M JUISI OLEHKH «OTIMYHO», HO JOIycKaeT 1-2 omuOKH, KOTOpBIE caM Xe
UCTIPABIISIET, U 1-2 HeZ0YETa B MOCIIEAOBATEILHOCTH U S36IKOBOM 0()OPMIIEHUH M3JIaraeMoro.
«Yooeremeopumenvro» CTaBUTCS, €CIU CTYAECHT OOHApYKUBAeT 3HAHME U IMOHMMAHUE OCHOBHBIX
MIOJIO)KEHUH TEMBbl, HO IpPH 3TOM: M3JaraeT Marepuajl HENOJHO M JOMYCKAaeT HETOYHOCTU B
OIpeJIeJIEHUH MOHATUH WK GOPMYIHPOBKE TEOPUIA; HE yMEET JOCTATOUHO INIyOOKO U JJOKa3aTeIbHO
000CHOBATh CBOU CYXJICHUS M IIPUBECTH CBOM MPUMEPHI; U3J1aracT MaTeprall HeIOCIeI0BaTeIbHO U
JIOITyCKAeT OMIMOKHU B SI3bIKOBOM O(OPMIICHUH U3J1araeMoro.

OneHka «HeyooenemeopumenbHoy CTaBUTCA, €CIM OTBET HE YJOBIETBOPSET TPeOOBAHUAM
MIOJIOKUTEIBHOM OLIEHKH WM CTYACHT OTKa3bIBAa€TCs OTBEYATh HA KOHTPOJIbHBIE BOIIPOCHI

Ouyenounvie mamepuanvl 015 NPOMEIHCYMOUHOU ammecmayuu 6 popme 3auema

®opma IpoMeKYyTOUHOM aTTecTaluu - 3auem. CucreMa OllCHUBaHMs 110 cTOOAJUIBHOM IIKaJe B
coorBercTBUM ¢ BPC VHusepcurera. OC 3TOro THma AOKHBI BBIABIATH CTENEHb OCBOEHUS
TEOPETUYECKNX 3HAHWK Kak 0a3y st (OpMUpOBaHHS KOMIIETECHIIMH, YMEHHS HX IMPHUMEHSTH B
CUTYyallUsAX, MOJCIUPYIOUIMX NPO(EeCcCHOHANBHYIO NESATEeNBHOCTh, a TaKXe CPOPMHUPOBAHHOCTH
xomnetrenuu [1K-1, 3agsiaennoii B o. 1.

IIpuMepHBIii CIIUCOK BONPOCOB K 3a4eTy

1. Ienu u 3amauu CHCTEMHOM SKOJIOTHU. MeETOAbl CHCTEMHOH JKOIIOTUH, €€ MECTO B
CTPYKTYpE HAy4YHOTO MTO3HAHMUSI.

2. Mogenu u MOAENTUPOBAaHUE KaK TEOPETHUECKUW MeTona uccienoBanuil. llenu u 3amaum
MozaenupoBaHusa. (OCOOCHHOCTH OMOIKOJIOTHUECKUX CHUCTEM, KOTOpPbIE HEOOXO0AUMO
YUYHUTBIBATH NPU MOJACIIUPOBAHUMU.

3. OcHOBHBIE TIOHATHS CUCTeMHOro aHanmmu3a. CocTaB, CTPYKTypa W (YHKIHS CHCTEMBI.
Mogenupyromue oToopaxeHue.

4, Knaccudukanus Mmozeneit. OCHOBHBIE BUABI MATEMATHYECKUX MOJIeIeH. AHATMTUYECKHUE U
YHUCJICHHbIE MOJICIIN.

5.  OcHOBHBIE OJTambl HAYYHOTO  HCCleNOBaHMS. B3auMOCBSI3b  MaTeMaTHYECKOTO
MOJEIIUPOBAHUSA C APYTUMHU TEOPETUUECKUMH U SMIIUPUUECKUMH METOJAMHU.

6. CramuonapHoe cocrossHue. [Ipobiema yCTOWYMBOCTH CTAIIMOHAPHOTO COCTOSHHUS.
Maremaruueckoe onpeieIeHue yCTOMYUBOCTH. ATTPAKTOPHI U peresiepsl.

7. JluddepeHunanbHble ypaBHEHUS: Pa3MEPHOCTb, MEPEMEHHbIE U MapaMeTpbl CHUCTEMBI.
bazoBsie Mmonenu.

8.  Mogenu cucteM, OMUCHIBaeMbIC OTHUM JU(HEepPeHIINATHLHBIM YPABHCHHEM: aHATUTHIECKOE
pelIeHue.

9. KayecTBeHHOE WCCJICIOBAaHUE YCTOHYMBOCTH CTAl[AOHAPHOTO COCTOSTHUS CHCTEM,
OMHCHIBAEMBIX OJHUM Ju(QepeHlnanbHbIM ypaBHeHUEM. Kputepuii yctolumBocTu
JIsamyHoBa.

10. JluckpeTHOE MOJAEITHPOBAHUE CHCTEM: PAa3HOCTHBIE MOJIETH.
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JluckpeTHOE MOJEINPOBAHUE CUCTEM: MATPUUYHBIE MOJEIIH.

KagecTBeHHOE wHccieoBaHue cUCTEM JBYX JU(p(EepeHIUATbHBIX YpPaBHEHMH: METO.
(a30BBIX OPTPETOB, 0OCO0As TOUKA, BEKTOPHOE ITOJI€ HAPABJICHUI TPACKTOPUU CHCTEMBI.
KayecTBeHHOe uccieoBaHue cuUCTeM JBYX JU(p(depeHIHalbHbIX ypaBHEHUH: METO.
M30KIUH. ['naBHble M30KIMHBL. OnpenencHue yria NepecedeHHs KOOPAMHATHBIX OCel
(a30BBIMH TPAEKTOPUSAMHU.

Y CTOHYMBOCTD CTAIIHOHAPHOTO COCTOSIHHUS CUCTEM JIBYX AH(QepeHIINaTbHbIX YPAaBHECHHA.
XapakTepUCTUYECKOE YPABHEHUE, €TI0 BBIBOJ.

Buasl  yCTOMYMBOCTM  CTallMOHAPHOTO COCTOSIHUA B 3aBUCUMOCTH  OT  KOpHEH
XapaKTEpUCTUYECKOIO yPaBHEHUS.

budypkaunonnas guarpamma.

HccnenoBanye MOAEIH JINHENHBIX XUMAYECKUX PEAKLIUH.

Mogenb XuMHUYeCKUX peakuuii JIOTKH, ee Ka4eCTBEHHOE UCCIIEI0BAaHUE

Mognenu B3aumoneicTBus IByX BuAOB Bosbrepa. OCHOBHBIE NOJOKEHUS, JIEKALIUE B
OCHOBE Mojieneid. OO BUJl CUCTEMbI YPABHEHUH.

Mogenb «XUIIHUK-KEPTBa», €€ BUJ U KaueCTBEHHOE uccienoBanue. HegocraTtku mozenu.
Tpurrepusie cucrembl, uX ocobeHHocTH. [lapamerpuyeckuii W CHIOBOH Crocod
NIEPEKIIIOUYEHUS] TPUTTEPHBIX CHCTEM.

Mopnenu B3auMOJICHCTBUS 2 IBYX BUJOB B YCIOBUSIX OTPAaHMYEHHOIO pocta. TpurrepHoie
CBOICTBAa MOJEIIN.

Mogens XKako6a-MoHO Kak TpUTTEpHAsE CUCTEMA.

bu¢ypkanus nuHaMHYeCKMX CUCTeM. THUIBl MEPEeXol0B MEXIYy OCOOBIMH TOYKAMH.
Tononornyueckast 5KBUBAJICHTHOCTh U KopazMepHOCTh Oudypkamuu. Tumsl OudypKrarmii.
bugypkanun — karactpodsl. Karactpodsl «cknmaaka» U «cOopka». VYcioBus HX
BO3HHUKHOBEHUS U MOJIEJIN JUIS UX OIUCAHUS.

[TpenenpHbIN UK — OCHOBA aBTOKOJIE0ATEIbHBIX MTPOLECCOB B HKOJOTHUECKUX CUCTEMAX.
VYciioBUsL €ro BO3HHMKHOBEHHS W YCTOHMUMBOCTH. budypkamms AnnponoBa-Xomda, ee
otoOpakeHre Ha OudypkarroHHON Auarpamme. CynepKpuTHUecKas U CyOKpUTHYECKae
oudypkanuu.

Bo3HHUKHOBEHNE NIPEENBHOTO IUKJIA B MOAEIISAX, ONUCBIBAIOIINX 3KOJOTUYECKHE CUCTEMBI
(Ha BbIOOD).

Penykumst uncia nepeMeHHbIX B MOJIEISAX. BBICTphIE U MeJIEHHBIE IEPEMEHHBIE.
Jlunamuueckoe moBeneHUE cucTeM JuddepeHIManbHbIX ypaBHEHUH B (a30BOM
npoctpancTBe. CTpaHHbIE aTTpakTopbl. JInHamuueckuil xaoc. CTpaHHBIE aTTPaKTOPHI B
OMOJOTrNYECKUX CUCTEMAX.

@paxkTanbl U PppakTanbHble MHOXeCTBA. PasmepHOoCTh PpakTanoB. PpakranbHble CBOMCTBA
OMOJOTUYECKUX CUCTEM.

Kpumepuu oyenxu:

Onenka «3aumenoy BBICTABISAETCS CTYACHTY, €CIM Ha BOIPOCHI JaHbl NPAaBWJIbHBIE U IOJHBIE
OTBETHI, pACKPBIBAIOIINE CYTh paccMaTpruBaeMoi po0IeMbl, €€ OCHOBHBIX aKTOPOB, TEOPETUUYECKHE
ITOJIOKEHUS U IIyTH PELICHUs; JOIYCKAETCs: OTBET MPABWIIBHBIN, HO apryMEHTAllUA HEJOCTATOYHO
WJIU aHbI HEJOCTATOYHO TOYHBIE OTBETHI.

Onenka «/He 3aumerno» BBICTABISAETCS CTYCHTY, €CIIM OTBET HENPABUJIbHBIN WM HE 1aH BOBCE.

Pazpaﬁ,o’r/q ’w/

{

S/ noueHT IlpucTaBka A.A.

(nozmcs)

[Tporpamma cocraBieHa B cooTrBercTBUHM ¢ TpeOoBaHusMu PI'OC BO mo HampaBlieHHEO
05.03.06 Dxoorust ¥ IPUPOIOTIOTH30BAHUE.
[Tlporpamma paccMOTpeHa Ha 3acelaHuM  Kadeapbl (QU3HKO-XUMHUYECKOW  OHOJIOTHH,
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Hacmoawaa npozpamma, ne modxncem 0bimb 80CHpPOU36€0eHA HU 8 KAKOU ¢hopme Oe3

npeosapumenbHo20 NUCLMEHHO20 pa3peuleHus Kagheopvl-pazpadomuura npozpammel.



