MHUHOBPHAYKH POCCHUH
(benepanbHOE TOCYIaPCTBEHHOE OI0IKETHOE 00pa30BaTeNIbHOE YUpPEKICHHE
BBICIIIETO 00pa30BaHuUs
«APKYTCKHM I'OCYJAPCTBEHHBIM YHUBEPCHUTET»
OI'BOY BO «UT'Y»
Kadenpa ¢pusnko-xumudeckoiit 6Mojornu, OMOMHKeHepuu U OMonHpopMaTuKu

lb’norofﬁoqxaeﬂﬂomtg yJIbTETA
53\ %%, A H aTBeeB

Q
<
o
2

Pa6Gouas nporpaMmma qMCUMILIHHBI
Haumenosanne qucumnmniel: 51.B.10 «CHCTEMHAS BUOJIOI' USI»

Hamnpasnenue noarotosku: 06.04.01 «buomorusy»
HanpasnenHocts (mpo¢uiib) MOATOTOBKH: «bHOTEXHOIOTHS U OMOMH(GOPMAITMOHHBIE CUCTEMBI
KBanudukanus BeimyckHuKa: Maructp

d)opMa o6yquI/1$1: OY9HasA C DJJICMCHTaMH JJCKTPOHHOI'O O6y‘IeHI/I${ n JUCTAaHIIMOHHBIX
06p2130BaTCJ'IBHBIX TEXHOJIOTUI

Cormacoano ¢ YMK 6non0ro-nqueHHoro PexomenioBano xaemapoii:

(dakynbpTeTa
[Iporokon Ne & ot /£ v». Z(;/ IIpotokon Ne7¢ ot »d”’ 04, ROAA 1~
[Tpencenatens . H. MaTBeeB 3as. kahenpoit G2 Zr_e. f B.IT. CanoBaposa

Upxyrck 2022 .



Coneprkanue

|. Llenb ¥ 3a0aUM JUCIUIUIMHBL .. ...vneene ettt eneenteaieeeenneennennen
Il. Mecro nucuurumasl B cTpykType OITOIT ...
[1l. TpeGoBanust K pe3ynbTaTaM OCBOCHUS JTUCIHUILIHHBL ........c.cuuen....
IV. CogpepxaHue U CTPYKTYPA AUCIHUILTIHBI . ....veeneeineaneeneaneannennen.
4.1 ConepxaHue JAHUCLUUIUIMHBI, CTPYKTYPUPOBAaHHOE 110 TEMaM, C
yKa3aHHeM BHUJOB Y4YEOHBIX 3aHSATHI M OTBEJACHHOIO Ha HUX KOJIHYECTBA
AKAZEMHUECKHIX HACOB ...t uutntettent ettt et et eatete et et e e et etenaeeneen
4.2 [lnan BHEayJUTOPHON CaMOCTOSITEIIbBHOW pabOThl 00YJaroIIuXCs 10
D102 680211810702 (< P
4.3 ConeprkaHUE YICOHOTO MATCPHATIA «.uvveenreennreenneeanneenneennaennnens
4.3.1 Ilepevenb CEMHMHAPCKHX, MPAKTUYECKUX 3aHATUN U JTaDOPATOPHBIX
0T s
4.3.2. Ilepeyerr TeMm (BOMPOCOB), BHIHOCUMBIX Ha CaMOCTOSITEIHHOE
M3Y4YECHHE B PAMKAX CAMOCTOSITEIBHON PAOOTHI CTYACHTOB ....vvvneeneennennnnn.
4.4. Meroauueckue yKa3aHMs [0 OpraHM3alMd CaMOCTOSTEIbHOU
JORTa10 18 fvt %1 ()2 ) : S
4.5. [lpumepHas TeMaTHKA KyPCOBBIX PA0OT (ITPOEKTOB) ...ovvvvvnvennn...
V. YueOHO-METOTNYECKOE u HH(pOpPMAITMOHHOE obecreueHue
1006107 00810702 2 (N
Q) TIEPEUCHD JTUTEPATYPDBI .. eeeneenteententeatt et ate et eteateeieeaeeaneaneenns
0) TIEPHOTMICCKIEC HUBIIAHMS . ..vvvenrsenrenreeneennenneeneennenneaneensenneenns
B) HEPUOAMUCCKUC MUBIAHM ... e ueeneenteneenteentate et eeeaneeneaneaneanenn
T') CIUCOK aBTOPCKUX METOJAMYECKUX PABPAOOTOK ...eouveneennennennennnne
) ©0a3pl JaHHBIX, IOMCKOBO-CIIPAaBOYHbIE M HMH(OPMAIOHHBIE
032 63 Y)Y 15
VI. MarepuanbHO-TEXHUUYECKOE 00ECTIEYEHUE AUCHUIUIUHBI . .o..evvennen....
6.1. Y4eOHO-1a00paTOPHOE OOOPYHOBAHUE . ..'vvnreneenranneannannannns
6.2. ITpOrpaMMHOE OOCCTIEUCHHME ... .euueneeneeneaneneneeneanenneneeneanens
6.3. TexHUYeCKHEe U JIEKTPOHHBIC CPEICTBA OOYUCHHS ..................
VIIl. OOpa30BaTEIBHBIE TEXHOMOTHH .. ..enueneeneneneenennenteneeneanenneneeneanens
VIIl. Ouenounsle mMaTepHasibl ISl TEKYIIETO0 KOHTPOJS M MPOMEKYTOUHOM
N (STo 110140 P

U1 W wwa
S

10

10

11
11

12
12
12
15
15

15
14
14
14
15
15

15



l. Hean 1 32124y TUCHUTTHHBI.

Heab: W3yunTb OCHOBBI M METOABI CHCTEMHOTO aHajlu3a MPUMEHUTENIbHO K
OMOJIOTMYECKUM MPOIECCaM U HaAYYUTh IPUMEHSTh MOJy4YE€HHbIC 3HAHUS U HABBIKU IS PEIICHUS
npodeccuoHaNbHBIX 3a7a4

3amaun:
e U3yuuth

IIPOILIECCOB;

e PaccMoTpeTh pa3nuyHBIX M HauOoJiee YacTO MCMOJIb3yeMbIe NMPUEMbl MOJICIUPOBAHUS

CJIOKHBIX OMOJIOTHYECKUX CUCTEM M METO/IbI aHAJIU3a MOJIETIEH,

e 00CYAUTh NIPUMEHEHHE PA3IMYHbBIX BHIUUCIUTEILHBIX CXEM pacueTa MOJeliei;
® O3HAKOMHUTHCA C KJIACCUYECKUMH MOJEISIMHU B OHOJIOTUHM U MPOJEMOHCTPHUPOBATH
3HAQYCHHE MATEMaTUYECKOI0 M KOMIIBIOTEPHOIO MOJICIUPOBAHUS ISl TTOHUMAaHUS

PUPO/IbI OMOIOTUYECKUX MPOLIECCOB U (PYHKIIMOHUPOBAHUS OMOIOTHUECKUX CUCTEM;

® pPAcCCMOTPETh COBPEMEHHOE COCTOSIHUE CHCTEMHOW OHWOJOTMUM M OOCYIUTh HOBBIE
HaINpaBJICHUS MCCIEIOBAaHUN B 00JIACTH MAaTEeMaTHIECKOW OMOIOTHH.

CIocOoOBI  MAaTeMAaTHYECKOM (bOpMaJ'II/ISaI_II/II/I THIIOBBIX  OHMOJIOTHMYECKHX

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYueOmag mucummmmaa bl1.B.10 «Cucremuas OHOJIOrHsS» OTHOCHUTCS K YacTH,
dbopMupyeMoil ydaCTHHKaMU 00pa30BaTEIIbHBIX OTHOIICHWH. M3ydaercs Ha 2 Kypce B TIEPBOM
cemMecTpe.

2.2. ]1na u3ydeHus TaHHOW y4eOHOM AMCUUIUIMHBI HEOOXOJMBI 3HAHUS, YMEHHSI U HABBIKH,
dopmupyeMble  NpEeAUIECTBYIOIMMH  AMCLUIUIMHAMKM  OakanaBpuata  («MaremaTHkay,
«buodpuzuka», «®dusuka», «MoaekyispHas Ouosorus») um marucrparypbl («KommbroTepHbie
TEXHOJIOTUHM U MOJIEIIMPOBaHUE B OMOJIOTUN», «bHOMHPOPMALIMOHHBIE TEXHOIOTHI))

2.3. Ilepedyenp mocneayrOmuX y4eOHBIX JUCIHIUINH, UII KOTOPBIX HEOOXOIMMBI 3HAHHMS,
YMEHUS M HaBBIKH, (POpMUpPYEMbIe JaHHOHN yueOHOH nuciunianHoil: BeinoaHeHne BKP.

I1l.  TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JNCHUITJIMHBI

[Ipomiecc OCBOEGHWS AWUCIUIUIMHBI HANpaBlieH Ha (OpMHUpOBaHWE KOMIIETEHIIMH B
coorBerctBUM ¢ ®PI'OC BO u OIl BO mo nanHomy HampasieHuto noxarorosku 06.04.01
«buonorusy, npopuns «bruorexHonorus 1 6MOUH(GOPMALIMOHHBIE CUCTEMBDY!

IIK-2: CnocoGeH TBOpYECKM HCIIONB30BaThb W MNPUMEHATh (PyHJAaMEHTaJIbHbIE
OMOJOrNYECKHEe NMPEACTABICHHUS U COBPEMEHHbBIE METOA0IOTMUYECKHE MTOAXO0IbI ISl ONIpeAETICHUS
NEpCHEeKTUBHBIX HAINPAaBICHUH HAyyHBIX MCCIEIOBaHUNH B 00JacTM OUOTEXHOJNOTUH U
OMOMH(POPMAIIMOHHBIX CUCTEM.

IlepedyeHb MuIaHMpPyeMbIX Pe3yJbTATOB 00Y4YeHHS 10 TUCUMUIJIMHE, COOTHECEHHBIX €
UHAMKATOPAMH JOCTHKEHHUS KOMIIECTECHIIMI

KoMmnerenuus Nuauxaropsl Pe3yabTaThl 00yyeHHs
KOMIIEeTeHIN I
IIK-1 UK nx 1.1 3HaTh: I1€JIb, OCHOBHBIE 3aJa4d M 00JacTH

CriocobeH TBopUecKH
UCIIONb30BaTh U IPUMEHSTh
byHIaMeHTaIbHBIC
OmoTIOTHUYECKHE
MIPEJICTaBICHUS U
COBpEMEHHBIE
METO/I0JIOTHYECKHUE TTOTXOJIBI
JUTSL OTIPEICIICHUS
MEPCIICKTUBHBIX

3HaeT akTyalbHbIC
POOJIEMbI, OCHOBHBIC
OTKpBITHA B 00JacTH
OMOTEXHOJIOTHH,
OMOMHGOPMATHKYU, CMEXKHBIX
JUCLMILUIMH U CIIOCOOEH
HCIIOJIE30BAaTh
TEOPETUYCCKUEC 3HAHUS U
YMEHHUS B HAyYHO-

NPUMEHEHHUS METOJOB MaTeMaTU4YeCcKOro
CHUCTEMHOU Ouosorun B pamkax
HaIpaBJIEHUs TOATOTOBKU;

VYMeTh:  aJeKkBaTHO  CTaBUTh  33Ja4u

HUCCIICOOBAHUA U OITHUMHU3AILIUU CIIOKHBIX
00BEKTOB HAa OCHOBE METOIOB CHCTEMHOIO
aHaJIM3a; OCYIIECTBIATH (OPMAIU3AIUI0 H
aJIrOpPUTMU3ALUIO (YHKIMOHUPOBAHUS
HCCIIETyEMON CUCTEMBI




HaANPAaBICHUA HAYYHBIX
HCCIeN0BaHui B 00J1acTH
OHMOTEXHOJIOTUHA U
OMoMH(GOPMAITUOHHBIX
CHCTEM

HCCIIEI0BATEIbCKOM Bnaners: OCHOBHBIMH NpUHIATIAMHA
ACATCIIbHOCTH HCCJIEA0BAHUS CIIOKHBIX CUCTEM

HJIK k12 3HaTh: 0COOCHHOCTH OMOJIOTHYECKUX
YMeer ucronb30BaTh OOBEKTOB  MOJETUPOBAHUS H  METOIBI

(hyHIaMeHTaLHBIC 3HAHUS
COBpPEMEHHBIC
METOJIOIOTUIECKHE TTOIXO B
JUTSL TIEPCTICKTUBHBIX
HaIPaBJICHUI HAyYHBIX
HCCIIeIOBaHUH, TOCTPOCHUS
rH(OPMAITMOHHBIX MOJIENeH
Y IPaKTHYECKUX Pa3padoTOK
B cepe mpodeccrnonapHON
JeSITeNbHOCTH.

MOJCIIUPOBAHUS OMOJIOTHYECKUX MPOIIECCOB,;
YMeTh: BbIOMpaTh  KJacc MOJCIU U
ONTUMHU3HPOBATH ee CTPYKTYPY B
3aBUCHMOCTH OT IIOCTaBJICHHOHN 3a1auu,
CBOMCTB  MOJECIMPYEMOTO  OOBEKTAa |
YCJIOBHI MIPOBEACHUS IKCIIEPUMECHTA;
BBIOMPATH aJIcKBaTHBIE METObI
HUCCIIeIOBAHUI MOACICH

Bnagetp: MeTromamMu — MaTEeMaTU4YECKOI'O
MOJICIIUPOBAHUS OMOJIOTHYECKUX MPOIIECCOB
A METOJaMH aHajh3a MaTeMaTHYECKHX

MOJCJIEH, HEOOXOIMMBIMH IS
pohecCHOHANBLHOM e TENIbHOCTH
HJIK nk13 3HaTh: KJIACCU(PUKANUIO MOJEICH 1o

Bnazaeer naBeIKaMu
TBOPYECKOTO MMPUMEHEHUS
METOI0JIOTHUECKUX
MTOJIXOJIOB [T Pa3padOTKu
OMOJIOrHYECKUX MOJIEIIEH,
HOBBIX TEXHOJIOTHH 1
OHOJIOrMYECKUX 00BEKTOB C
LIEJICHAIPABJICHHO
HM3MEHEHHBIMU CBOMCTBAMH,
METOJIOB BBIPAOOTKHU
MIPAKTUUECKUX
pEKOMEHJaui.

CBOIiCTBAM, HCIIOIb3YyeMOMY armapary u
crieruuKe MOACIUPYEMOro 00beKTa
VYMeTh: pa3pabaTbIBaTh MOJEIU CHUCTEM C
UCIIOJIb30BAHUEM PA3JIMUHBIX IOIXOJIOB K
UCCIIC/IOBAHUIO  CHCTEM;  OCYIIECTBIISATh
COZIEPXKATEIBHYIO HHTEPIIPETAIHIO
pe3yIbTaTOB MOJICITUPOBAHUSI

Briazets: cOBpeMEHHBIME MTPEACTABICHUSIMHU
00 o0mmx mnpoOiemMax M MepCreKTUBaX
pPa3BUTUSI METOJIOB U CPEICTB CHUCTEMHOMN
Ouvonormm B 3aJadax HUCCICIOBAaHHUA |
ONTUMHU3AIMH OMOJIOTHYECKHUX MPOIECCOB U
CHCTEM




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0bem AUCHHUIIIMHBI COCTABJIACT 2 3aYeTHBIX CAUMHHUIIBI, 72 yaca.

W3 HuX peamusyercs ¢ MCIOJb30BAaHUEM AJIEKTPOHHOTO OOyUeHUs M JUCTAHLMOHHBIX 00pa30BaTENIbHBIX TeXHOJIOTUNH He MeHee 20% 4JacoB OT
ayauTOpHOI paboTsl (4 yaca)
®opMa NPOMEKYTOUYHOM ATTECTANUN: IK3AMEH.

4.1 CopepxxaHue JUCHUIIMHBI, CTPYKTYPHMPOBAHHOE MO TeMaM, ¢ YKAa3aHMeM BHAOB Y4eOHBIX 3aHSITUI M OTBEJEHHOI0 HA HHUX
KOJIMYeCTBA aKA/IeMHYECKUX YaCOB

Ne | Pa3zmen aucuMIUIMHBI/TEMA Bunpl yue6HO# paboTHI, dopma TeKyIIero
=
/" 9 BKJIIOYAsl CAMOCTOSITENIbHYIO padoTy 00yyaromuxcs, | KOHTPOJIA
= E MPAKTUYECKYIO IOATOTOBKY U TPYAOEMKOCTh ycneBaemMocTu/
2 2 (B yacax) dopma
(5] o
o g NPOMEKYTOYHOM
T2, KonrtakTtHas paboTa npemnogaBaress ¢ =
) 2 aTrecranuu
=) o0Oy4armuMucs =
@ 2w < (mo cemecTpam)
S o % 5«
~
ol = S e 5
5% Z ; s Jlekuust | Cemunap/ KoncyabTanus SR
S = =i TpakTHYecKoe, g
| @ = -
8 Q g S JlaGopaTopHoe 8 =
Q = 3anaTHe/ «
1 2 3 4 5 6 7 8 9 10
1 | Tema 1. CucremMHbli IIOAXOX B OHWOJIOTHH. 3 8 2 6 KontponbHslii onpoc
MeTom0JIOTHS CHCTEMHOTO aHalIn3a YcTHBIN TOKIaz
2 | Tema 2. MonenupoBanue Kak OCHOBHOW METOJ 3 3 2 6 KontponbHsIit ompoc
CHCTEMHOT'O aHaJIN3a. Y CTHBIN T0oKIaz
3 | Tema 3. Peamusanmu CHCTEMHOIO aHaInW3a B KontponbHslii onpoc
OHOIOrNH 3 8 - 2 - 6 Pemenue 3amau
TECTUPOBAHUE
4 | Tema 4. Mogenn OHOJOIMYECKUX CHCTEM, o
KoHnTposbHsIi onpoc
OIKChIBaEMble  OMHMM  Ju(depeHHaIbHbIM | 3 8 - 2 - 6
Pemenne 3anau
ypaBHEHUEM TIEPBOTO TMOPSIAKA
5 | Tema 5. Mojenu, onucbiBaeMble CUCTEMaMU JIBYX 3 10 4 6 KonTponbHbii onpoc
ABTOHOMHBIX UG (EepEeHIINAITBHBIX YPaBHEHUH Pemenne 3anau




6 | Tema 6. budypkanum AWHAMUYECKHX CHCTEM. 3 8 ) 2 ) 6 KonTponbHsIii onpoc
budypxanmonnas ntuarpamma Pemenue 3anau
7 | Tema 7. PacnpenesieHHbIE CUCTEMBI. 3 8 2 6 KonTponbHbii onpoc
Pemenue 3anau
8 | Tema 8. JluHaMHYECKHE CHCTEMBl BBICOKUX N
N N KoHTposbHEIi onpoc
pa3MEpHOCTEN. JIMHAMUYECKHA xaoc. | 3 8 - 2 - 6
Pemenue 3anau
@pakTanbHbIE MHOXKECTBA.
4.2 Tl;iaH BHeayIMTOPHO# caMOCTOATE/ILHOMH Pa00ThI 00y4AIOIIUXCS M0 TUCIHIITTHHE
CamocrosrenbHas paboTa 00yJaromuxcs Y4eOHO-MeToJuIecKoe
Cemectp Ha3zBanue pa3znena, TemMbl C T OneHo4HOE CPECTBO obecnedenne
) OKH OCMKOCTb 9]
’ Bun camocrositensHOM paboTh P by CaMOCTOSTEIbHOM
BBITIOJTHEHUS (dac.)
paboTHI
Tema 1. CucteMHBIN MOAXON B KB 1-10 KOHTDOMLHALE BOIPOCKL
3 Ouonoruu. Metononorus JHoxiaznsl mo Temam 1-3 1-2 6 p . p 1,2
VY CTHBIN TOKIag
CHCTEMHOTO aHaJIHn3a
Tema 2. MonenupoBaHue Kak KB 11-25
N KonTponbHbie Bompocs!
3 |ocHOBHOIT METOJ CHCTEMHOIO Joxknazast o Temam 4-5 3-4 6 . 1,2
VY CTHBIN T0KIax
aHaJIM3a.
Tema 3. Peanu3zanuu cucteMHOTO KB 26-35 KonTponbHbie Bompocs!
3  |anamm3za B Guonoruu pELIEHHne 3a/1a9 10 TEME 5-6 6 TecrupoBanue 1,2
3aJlaun
Tema 4. Mopenu OHOIOTHIECKAX KB 36-45
KoHTponbHbIE BOTTPOCH
CHUCTEM, ONUCHIBAEMBIC OJHUM pelieHue 3a/1a4 1mo Teme
3 7-9 6 3a1a4u 1,2
¢ hepeHIMATEHBIM YpaBHEHUEM
TIEPBOTO MOPSIIKA
Tema 5. Monenu, onmMceIBacMEIe KB 46-55
KoHTponbHbBIE BOTTPOCH
3  |cucTeMamu JBYX aBTOHOMHBIX pEIIECHHE 33124 110 TEME 10-12 6 sana 1,2
G depeHIMATEHBIX YpaBHEHUN !
Tema 6. budypkanuu nuHamuveckux |KB 56-70
KonTponbHbIe BOmpocs!
3  |cucrem. budypkanuonHas pelIeHrE 331249 110 TEME 13-14 6 saa 1,2
Juarpamma .
Tema 7. Pactipenencunsie cuctemsl. |KB 71-80 KountponbsHbie Bonpocsl
3 PeA 15-16 6 P P 1,2

peUICHUC 3a71a4 10 TEME

3aJa41




CamocrosiTenpHas paboTa 00yJaronuxcst

Y4eOHO-METOINYECKOE

Cemectp Ha3zBanue pasneina, Temsl C T OLeHOYHOE CPEACTBO obecneucrme
) OKH OEMKOCTH 9]
’ Bun camocTositenpHOM paboThI P 126 CaMOCTOSITENTEHON
BBITIOJTHEHUS (dac.)
paboThI
Tewma 8. [IluHaMHUYECKUE CUCTEMBI KB 81-90 KonTponbHbie Bonpocs!
3 [percoxux Pa3sMEPHOCTEN. pelIeHye 3aJad o TeMe 17-18 6 3amaun 19

Hunamuyeckuii xaoc. @pakTajibHbIC [IpomexxyTouHOE ’
MHO’KECTBA. TECTHUPOBAHHE

OO6mwmit 00BeM CaMOCTOATEILHON PabOTHI 1O AUCIUIUIHHE (4ac) — 48

W3 Hux 00beM caMOCTOSATEIbHOM paGOTbI C UCII0JIB30BAHUEM IJIEKTPOHHOI'O oﬁyqemm

M TUCTAHIIHOHHBIX 00pa30BaTeJIbHBIX TEXHOJIOTHIi (Uac) - 48




4.3 Coaep:xaHue y4eOHOro MaTepuaa

Tema 1. CucremMHublii noaxoa B 61osioruu. MeTo1010rusi CHCTEMHOI0 aHAJIU3A

[Ipenmer u 3amaum Kypca. 3HadeHHE OMOJIOTMU KaK CUCTEMHOH AWMCHMIUIMHBL. [IpuHIUTIBI
CHCTEMHOT'0 IMOJAXOAa B OuoyorMu. XapakTepHble YEePThl CHCTEMHOI'O aHAJIM3a U €r0 OCHOBHBIC
sransl. [Tpuammn Okkama. XonusM u penykiuonn3M. KubepHeTrnueckoe yrnpaBieHHEe B CHCTEMaX.
[Tpuniun oO6paTHOI CBA3H.

CucteMHBII aHaNNM3 KaK TEOPETUYECKUH METOJ| IMO3HAHUS, €r0 CBA3b C AMIUPUYECKUMHU
MeToAaMu. /lMHaMu4eckasi cCucTeMa, COCTOsIHHE, apaMeTpbl Mojenu. OyHIaMeHTalIbHbIE TIOHSITHS
CHCTEMHOTO aHAJIN3a: COCTaB CHCTEMBI, CTPYKTYpa CHCTEMBI, HEIOCPEACTBEHHO OKpYXKarolias cpena
CHCTEMBI, QYHKIIUS CUCTEMBI.

Tema 2. MoaesnpoBaHne KaK OCHOBHOI MeTO/l CHCTEMHOI'0 aHAJIN3A.

[Tonstue mogenu. OOBEKTHI, LIETU U METOABl MOJICIUPOBAHUS. MOJeNid B pa3HbIX HayKax.
Komnberorepubie u MaremaTuyeckue Mmojenu. Vcrtopuss mepBbIX MOJENEH B SKOJIOrMU. Psn
®ubonauuu u «30570T0€ ceueHue». OyHTaMEHTAIbHBIN U SMIIUPUYECKUNA TOIXObI K TIOCTPOSHHUIO
MaTeMaTUYeCKuX Mojelield uccienyeMbix cucteM. Crenuduka MOAECTUPOBAHUS JKUBBIX CHCTEM.
Ponp MonenupoBanus npu aHanM3e SKOJIOTMYECKHX CHCTEM M B YIPABICHUU IPUPOAONOIb30BAHUEM.
Monenupytoiiee 0ToOpakeHue. ArperupoBaHue MOJICIIH.

Knaccudukanuss mozeneid: pealbHble M 3HAKOBBIC, KOHIIENITyalbHbIE M MaTEMaTHUECKHE.
CemelicTBa MaTeMaTUYECKUX MOJICNICH, WX TPEHMYIIECTBa W HemocTtarkd. CriocoObl MCCIIEIOBAHHUS
MOJIeICH: YHWCJICHHbIC, AHAJTUTHYECKHE, WMUTAIMOHHbIE. MOJENu JHUCKPETHhIE W HENpPEPhIBHBIC,
TOUCYHBIE M TPOCTPAHCTBEHHBIC, JIETCPMUHUPOBAHHBIE M CTOXAaCTHUECKUE; CTAaTUYECKUE U
JTMHAMUYECKHE.

Tema 3. Peannm3anyuu cMCTEMHOI0 aHAJIHU3a B 0MOJIOTHH

OcHOBHBI€E ATaIbl CUCTEMHOTO aHau3a. Beidop npobiemsl. [locraHOBKa 3a1auu 1 OrpaHUYEHUE
ee cinoxkHoctd. Kmaccel rtunores. Tabmuma pemenuil. Konnentyamuszanus. Crenmdukars.
Wnentudukanus. Peanusanus, nposepka u uccienoBanue Moaenu. OnTuMuzaus. 3aKkIrounTeIbHbIN
cunTe3. HaOmoieHue 1 SKCriepuMEHT.

Tema 4. Moaenu 0M0JIOTrMYECKHX CHCTEM, ONIUChIBaeMble OAHUM U (P epeHIHATbHBIM
YPABHEHHEM IePBOro MopsaKa

Mogenu, npuBoade K oAHOMY IuddepeHaIbHoMy ypaBHeHUIo. [loHsTHE perieHus
OJTHOTO aBTOHOMHOTO AuddepeHnnansHoro ypaBHeHus. CTallMOHAPHOE COCTOSHHE (COCTOSHHE
paBHOBeCHsI). Y CTOHYMBOCTb COCTOSTHUSI paBHOBecHs. MeToabl olleHKH ycToiuuBocTu. Kpurepuit
JlsnyHoBa. Pemenune nuneitHoro nuddepennmansaoro ypasHenusi [Ipumepsi: Monenu pocta
YUCJICHHOCTH NONYJsAuUK. HenpepbIBHbIE MOIEIN: SKCIIOHEHIIMAIIBHBIN POCT, JJOTUCTUYECKUN POCT,
MOJEIIM C HAaWMEHbIIEH KPUTHUYECKOM YHCIEHHOCThIO. Mojaenn ¢ HenepeKkphIBaroIUMHUCS
IIOKOJICHUAMU. [IUCKpEeTHOE JorucThYecKoe ypaBHeHue. Jlnarpamma u sectHuna Jlamepes. Tunbl
peuIeHui NpU PA3HBIX 3HAYEHUSAX MapaMeTpa: MOHOTOHHBIE M 3aTyXAalOIIHME PEIICHUs, LHKIIBI,
KBa3MCTOXaCTUYECKOE IIOBEIECHUE, BCIBIIIKA YHCICHHOCTU. MaTpuuyHble MOZIENU IOIYJIALMIA.
Binsiaue 3ana3nbiBanus.

Tema 5. Moaeu, onucbiBaeMble CUCTEMAMH ABYX aBTOHOMHBIX (¢ epeHIHaTIbHbIX
yYpaBHeHH

bricTpble 1 MennieHHbIE IepeMeHHbIE. MeTo ] KBa3uCTallMOHAPHBIX KOHIIeHTpaluil. Teopema
TuxoHoBa. BeiBon ypaBHeHuss Muxasnuca-MeHTEH Kak IpuUMeEp peald3aluy MPHUHLMIA Y3KOro
MecTa. AHAIUTHYECKOE PEIICHHUE CUCTeM IBYX auddepeHnnanbHbIX ypaBHeHUH. KadecTBeHHOE
UCCIIEIOBAaHUE CUCTEM JBYX Iu(¢epeHIuanbHblX ypaBHeHHH. Pa3zoBast miaockocTb. Da30Bbli
noptper. Meton u30KIMH. [71aBHBbIE HW30KIMHBI. Y CTOWYHMBOCTH CTAI[MOHAPHOTO COCTOSIHUSL.



JIuneitnbie cucreMsl. Tumnsl ocoObix Touek: Y3EJI, CEJIO, ®OKYC, LIEHTP. Moxens cucTeMbl
XUMHUYECKHUX PEaKLUU MEPBOTO NOPsIKa.

HccnenoBanue yCTOMYMBOCTH CTAalMOHAPHBIX COCTOSHUM HEIMHEHHBIX CHCTEM BTOPOIO
nopsiaka. Meron JlsmyHOBa nIMHeapu3allUd CHUCTEM B OKPECTHOCTH CTALIMOHAPHOTO COCTOSIHHUSL.
[Tpumepbl uccleIOBaHMS yCTOWYMBOCTH CTAlMOHAPHBIX COCTOSHUN Mojenell OMOJIOTHYECKUX
cucteM. YpaBHeHus Jlotku. YpapHenus Bonsreppa. Meton dynkiuu JlsmyHoBa.

Tema 6. budypkauuu nmHaMmuyeckux cucreMm. budypkanunonnas nuarpamma

budypkannn nunamudeckux cucrem. Tumsl Oudypkanuii. budypkannonasie ruarpaMmsl 1
¢dazonapamerpuueckre noprpersl. Katactpodsl. MynbTHCTalMOHAapHBIE CHCTEMBI. Tpurrep.
IIpumepsl cuCTEM C ABYMsI yCTOMUMBBIMHU CTAallMOHAPHBIMU coCTOAHUAMU. Konkypenuus. CunoBoe
U IapaMeTpUuecKoe MepeKitoueHue Tpurrepa. Ipononus. OT00p 0JHOrO U3 JBYX M HECKOIBKHX
paBHONPaBHBIX BUI0B. ['eHeTnueckuii Tpurrep JKakoba u MoHo.

Konebannuss B Ouosormyeckux cucremax. [lonsarue aBrokonebanuii. WM3o0paxenue
aBTOKOJIeOaTenbHON cucTeMbl Ha (a3oBoil  miockoctd. llpenenbHble LUKIBL Y CIOBUS
CYIIECTBOBAHMS  MpeleNbHbIX LUKIOB. PokieHue mpenenpHOro Lukia.  budypkauus
AHnpoHOBa - Xorda. Msarkoe u jKecTkoe BO30yKAcHHE KojeObanuil. Momenb OproccensTop.
ITpumepbl aBTOKOJIEOATENBHBIX MOJENIEH MPOLIECCOB B XKUBBIX cucTeMax. KojeGaHust B TEMHOBBIX
nporeccax (oTocuHTe3a. ABTOKOIEOaHHS B MOJENH TJIMKOJHM3a. BHYTpHKIIETOYHBIE KOJICOaHUS
KOHIIEHTpaLuy Kayblus. KieTouHble HUKIIbL.

Tema 7. PacnipenesieHHbI€ CHCTEMBI.

Pacnipenenennbpie cucTeMbl. AKTHBHBIE aBTOBOJIHOBBIE Cpeibl. YpaBHeHHe auddysum.
Pemenue ypaBHenus auddysuu. Cucrema peakuus-guddysus. HeycToHdMBOCTH TOMOT€HHOTO
CTallMOHApHOTO cocTosiHU. PacnipocTpanenre BosiHbI B cuctemax ¢ nuddysueid. Cucrema peakuusi-
muddy3us ans aByx ypaBHeHMH. MccnenoBaHue yCTOHYHMBOCTH TOMOTI'€HHOTO CTAallMOHAPHOTO
cocrosHMs. Tunbel HeycroWumBocTed. Pacnpenenennas cucrema «bproccensiTop» Kak MOJEIb
akTHUBHOM cpenpl. Peaxius benoycoBa-)KabotuHckoro. Moaenn OKpacku MIKYp *KUBOTHBIX.

Tema 8. /luHaMuyecKkue cHCTeMbl BBICOKMX pa3MepHocTei. JluHamMuyeckuii xaoc.
@pakTajJbHble MHOKECTBA.

OCHOBHBIE MOHATHUS TEOPUH JUHAMUYECKHUX cUcTeM. [IpenenbHbie MHOKECTBA. ATTPAKTOPBI.
Crtpannsble arTpakTopsl. JuHamudeckuit xaoc. Kputepuu nuHamMmuueckoro xaoca. JIMHeHHbIN aHamu3
yCTOMYMBOCTH TpaekTopuil. JluccunatuBHble cuctembl. Cxatue ¢a3zoBoro oObema s
JVCCUIIaTUBHBIX CHCTEM. YCTOMYMBOCTh XaOTHMYECKUX penieHud. Pa3MepHOCTh CTpaHHBIX
aTTPAKTOPOB.

@pakranel Kak TeoOMeTpudeckuil o0pa3 JeTepMUHHUPOBAHHOTO xaoca. DpakTalbHbIe
pasmepHoctu. KpuBas n «cHexunkn» Koxa, KantopoBo MHOkecTBO M koBep CepnMHCKOrO.
Pasmepnocts Xaycnopda-besukoBuua. Iloroueuynas, uHpOpMAIMOHHAs U KOPPEISLUOHHAS
pazMepHocTH. COOTHOIIEHNE 3TUX pa3MepHocTel. PpakTalbHOCTh IpaHul]. OpakranabHas Ipupoaa
OMOJIOTMYECKHUX CHCTEM.

4.3.1. IlepeyeHb CEMHHAPCKHUX, MPAKTHYECKUX 3aHATHH H JTAa00PATOPHBIX padoT

Ne Ne HaumeHoBaHne ceMHHAPOB, TpynoemkocTts (4ac.) Ouenounsie | ®opMHupyemble
/H | pa3gena NMPAKTHYECKUX U Becero | M3 uux cpeacTBa KOMIIETEHI[HH
H TeMbI JIa0DOPATOPHBIX padoT 4acoB | mpaKTHYecKas (MHAUKATOPBI)
MOAr0TOBKA
1 2 3 4 5 6 7
1 | Temal CHCTEeMHBIN ITOIX0]T B 2 KontponbHbie Hﬂr[[;('l
ouojiorun. MeTomoJIorus BOIIPOCHI KL
CHUCTEMHOTO a aﬂ3a op a HAK 1.2
HCTEMHOT'O aHaJIH JOKJIa WK s




2 | Tema2 MOI[CJ'II/IEOBEIHI/IG KaK 2 KOHTpOITBHEIE MK-1
OCHOBHO# METOJI CUCTEMHOT'O BOTIPOCHI Z§§ K 1.1
aHam3a. oK " K 1.2
K ki3
3 | Tema3 | Peammsarmu cucTeMHOTO 2 IK-1
aHaM3a B Ouosoruy. Penrenue KoHTposbHbIe MK prc 1.1
i depeHnnanTbHbIX BOIPOCHI HIK nx 1.2
YpaBHEHUI METOIOM TCCTUPOBAHHC MK k1.3
pasJiesieHus MepeMEHHBIX.
4 | Tema4 | OueHka yCTOHYUBOCTU 2 MK-1
CTallMOHAPHOT'O COCTOSIHUSA. Konponhbie MK k1.4
BOIPOCHI WK 12
HenpepbIBHBIE U TUTCKPETHEIC saaan e
MOJEIIH. IK 11,3
5 | Tema5 | Mojenu, onmuchIBacMEIE 2 MnK-1
CHUCTEMaMH JBYX aBTOHOMHBIX MK nk 1.1
nmud dhepeHnnanbHBIX KonTponbHbIe HJIK 11 1.2
YpaBHEHUH. BOITPOCHI MK 113
XapakTepucTuiecKoe 3a71a4n
ypaBHeHHUe. THIIBI 0COOBIX
TOYEK.
6 | Tema5 | [loctpoenue (a3oBbIX U 2 MK-1
KUHETHYECKUX MMOPTPETOB. KonTposbHbie HJIK k1.1
Y CcTOHYMBOCTh CTALIMOHAPHBIX BOIIPOCHI HJIK 1.2
COCTOSIHUI HEJIMHENHBIX 3aJa4u HJIK nx1.3
CHUCTEM BTOPOTO MOPSIIKA
7 | Tema 6 | budypkaunu TMHAMAYECKUX 2 KonTponbHbIe IK-1
cucreM. budypkannonnas BOIIPOCHI MK ik 1.1
quarpamma. TpurrepHeie 3a1auu MK 5k 1.2
CHUCTEMBI U NPEJICTbHBINA HUKII. HJIK nk.s
8 | Tema 7 | PacmpeneneHHbIe CHCTEMBI. 2 NK-1
Cucrema «ypaBHEHUE- Konrponurre HIK ik 1.4
1 Dy3us» B XUMUYECKUX U BOTPOCHL MK nx 1.2
OHMOJIOTUYECKUX MOIEIIAX. safiaiu MK et 5
9 | Tema8 | luHaMHYECKHE CHCTEMBI 2 K-1
BBICOKHX Pa3MEPHOCTEH. Konrponuere HIK i 1.4
N BOTMPOCHI
JlnnaMuyeckuii Xxaoc. p UK k1.2
DpaxTaibHble MHOXKECTBA. ajatu MK 113

4.3.2. TlepeueHb TeM (BONMPOCOB), BHIHOCHMBIX HA CaMOCTOSITEIbHOE W3y4YeHHe
CTYJIeHTAMM B paMKax caMocTosiTeJbHOi padoTsl (CPC)

Ne i/ Tema 3aganue ®opmupyemas NIAK
KOMIETEeHINA
Tema 1. CucreMHbIi 1. [ToaroToBka JOKJIAH0B IO TEME T1K-1 HIK nk 12
1 MOJX0/1 B OMOJIOTHH. 2. IloaroroBka K KOHTPOJIBHOMY
Meroponorus onpocy
CHCTEMHOTO aHaIIn3a
Tema 2. MopenupoBanue | 1. [loaroToBka JOKJIaI0B 1O TEME IK-1 UK nx 1.1
2 KaK OCHOBHOM METOA 2. IloaroroBKa K KOHTPOJIBHOMY UK k1.3
CHCTEMHOTO aHaJIH3a. ompocy
Tewma 3. Peammzariu 1. [ToaroToBKa K KOHTPOIHHOMY IK-1 HIIK k1.2
CHUCTEMHOI'0 aHaAIIM3a B onpocy UK k13
3 ouonoruu 2. IloaroroBka B TEKyILIEMY
TECTUPOBAHHUIO
3. Pemenue 3a7a4d o teme
4 Tewma 4. Monenu 1. ITonroToBKa K KOHTPOJIEHOMY [K-1 HIK k1.2
OHOJIOTHYECKHX CHCTEM, OIpocy HJIK k13




OIIMCBIBAEMBIEC OTHUM 2. Pemienue 3a1a4 1o teme

mudhepeHInaTEHBIM

ypaBHEHHEM TEPBOTO

nopsiika

Tema 5. Mopenu, 1. IloaroToBKa K KOHTPOJIEHOMY [K-1 UK k1.1

ONMCHIBAEMBIC CUCTEMAMU | OIPOCY HIIK ik 1.2
5 JIBYX aBTOHOMHBIX 2. Pemienue 3a1a4 1o teme UK k1.3

nddepeHInaTbHBIX

YpaBHEHUI

Tema 6. budypkarun 1. [loaroTroBKa K KOHTPOIHEHOMY IK-1 HIIK 1k 1.2
5 JTMHAMHYECKUX CHCTEM. omnpocy HJIK k13

budypxammonnas 2. Perrenue 3ama4 o teme

Juarpamma

Tema 7. Pactipenenennsie | 1. [ToAroToBKa K KOHTPOJILHOMY [K-1 HIIK 5k 1.2
7 CHCTEMBI. orpocy HJIK nx13

2. Pemienue 3a1a4 1o Teme

Tema 8. Ilunamuyeckue 1. IToaroroBka K KOHTPOJIBHOMY [K-1 WK nx 1.1

CHCTEMBI BBICOKHX orpocy HJIK nx 1.2
8 pa3MepHOCTEH. 2. Pemienne 3amay mo treme UK nk13

Junamuyeckuii xaoc. 3. [loAroToBKa K NPOMEKYTOUYHOMY

@paxTaibHbIE TECTUPOBAHUIO

MHOXECTBA.

4.4. MetoanyecKue yKa3aHHs 110 OPTaHU3ALHHN CAMOCTOSITeJIbHONH PadoThl CTY/ICHTOB
CamocrosTenpHas padoTa CTyIeHTa MPECIeyeT CISAYIOINE IIeIH:

® COBEpILIEHCTBOBAHME HABBIKOB C€aM0OOOpa30BaTENbHOM paboOThl Kak OCHOBHOIO IyTH
MOBBILLIEHUS YPOBHS 00pa30BaHuUs;

e yriyOJeHue U paclIupeHue 3HaHUH 110 MpeIMETY.

[To mucuummue «CucTeMHas OHONOrMA»  MpeajararoTcs — cienyromue  (opMbl
CaMOCTOSITENIbHOM paboThI:

a) YrioyOsileHHBIH aHaldM3 HAayYHO-METOAMYECKON JIMTepaTypbl M U3ydeHHE Yy4eOHOro

Marepuaa, MpeaycMOTPEHHOTO pabodel mporpaMMoi;

0) MOAroTOBKa K KOHTPOJBHOMY ONPOCY Ha MPAaKTUYECKUX 3aHATUSAX;

B) IMOATOTOBKA YCTHBIX JOKJIAJ0OB C MPE3CHTAIINECH;

I) peleHue 3aaay,

)I) IMOATOTOBKA K TCCTUPOBAHUIO 11O OTACIIBHBIM pa3aciiaM JUCHUIIINHBI

Tucvmennvie pabomwi. 1711 caMOCTOSITEBHOTO U3YUEHUS TEM PEKOMEH1YETCSl HCIIONIb30BaTh
OCHOBHYIKO W JOOIIOJHHUTCIBHYIO JIMTEPATYPY, a TaKXKEC HCTOYHUKH, HaﬁﬂeHHIer npru mnmomMoumm
MH(POPMAIMOHHO-CIIPABOYHBIX U OUCKOBBIX. /11 3aKperuieHus: Matepyuaia peKOMEHIYyeTcs J1e/1aTh
KpaTKHUE KOHCIICKTHI I10 TEMC.

Yemuwvui 0oknao — »to coobuenue B reuenue 10-15 MUH, B KOTOPOM CTYICHT B JIAKOHUYHOU
dbopMe JOKEH HM3JI0XKHUTh MaTepuall MO COOTBETCTBYIOIIEH TeMe, MPUIEP’KUBAACH CIIEAYIOLIETO
IUIaHa: BBEJECHHE, OCHOBHAs 4acTh, 3akKiroueHue. Jlokmax CcomnpoBOXKAAETCS Npe3eHTALMEH,
OTpakarollled OCHOBHBIE IOJIOKEHUSI IO COOTBETCTBYIOIIEH TeMe, BKJIIOYAIOIIEed HarsaHble
MaTepHabl (CXeMbl, TaOIuIbl, GoTo U T.1.). 1o OKOHYaHMHM TOKIIaAa CTYIEHTY 3aJJal0T BOIPOCHI, KaK
npenoaaBaTeyib, TaK U CTYJCHTBI, HAa KOTOPBIC JOKIaJIHUK JOJDKCH JaTh HCUCPIBIBAIOIIUE OTBCTHI.

Pexomenoayuu no noocomoske npezenmayuu.

[IpesenTanmu — crnoco® mpencTaBieHUs HHGOPMAIMM, COYETaloUMid B cede TEeKCT,
THIIEPTEKCTOBBIE CCHUIKH, KOMIBIOTEPHYIO aHUMAINIO, TPaUKH, BUACO, MY3BIKY U 3BYKOBOH pSij,
KOTOpBIE OpraHW30BaHbl B €IUHYIO cpeay. [Ipe3eHTanus uMeeT CIOXKeT, CLIeHApUi M CTPYKTYpY,
OpPraHM30BaHHYIO Ui yZOOHOro BocmpuATHs HH(popManuu. OTINYNTETBHOH OCOOEHHOCTBHIO
MIPE3CHTAINH SIBIISIETCS €€ HHTEPAaKTUBHOCTh, TO €CTh CO3aBaeMasi IS MOJIb30BaTeNs BO3MOXKHOCTD
B3aMMOJCHCTBHS Yepe3 IIEMEHTHI YIIPaBJICHHS.



[Tpe3enTanust Bcerga COCTOMT M3 JBYX OCHOBHBIX KOMITIOHEHTOB: MH(OpPMAIMU, KOTOPYIO
BBICTYIAIOUINI XOYET JOHECTH JI0 ayJUTOPUH, U MaHEPbI U3JI0keHUs. Hanncanuelil Ha Oymare TEKCT
noMoraeT 0ojee YeTKO U MOCIeA0BATENIbHO H3JI0XKUTh MaTepual. [Ipe3eHTanuu oObIYHO AETaoT B
PowerPoint, B Impress, mu6o B Acrobat. JKeiareapHO HpUAEpKUBATHCS MPUHIIMIIA: OJUH CJIaM -
OJIHA MBICIIb. TUTYJIBHBIN CIIAN]T TOJKEH COIEPKaTh Ha3BaHUE IIPE3CHTALNH, €€ aBTOPA, KOHTAKTHYIO
uHpopmanuio aBTopa. Ha BTOpoM ciaiie oObIYHO MpENCTaBJICH IUIaH MPE3EHTAI[H, OCHOBHBIC
paszfensl WM BOIPOCH], KOTOphIe OyAyT paccMoTpeHbl. OcCTaibHbIE CIAiAbl HY)KHO CTPOUTH IO
MOJIETIN: TE3HC - apryMEHThI — BbIBOJ. BBIBOJIBI Beeria JOKHO OBITh JaHbl SICHO U JIAKOHUYHO Ha
otaensHOM cnaiiae. [Ipeanocnenuuii cnaii 1oKeH coaepxkarb HHPOPMAIHIO 00 HCIOIB30BAHHBIX
MCTOYHUKAX JTUTEpaTyphl, HHTepHET-pecypcax. [locneanuii cnaiii MOXKET MOBTOPATH TUTYIIBHBIHN C
nobasienneM (pasbl «Cracu0o 3a BHUMaHUE! »

Ha cnaiinpl nOmKHBI MOMAcTh TOJIBKO CaMble Ba)KHbIE TE3UChI W JIaHHBIE, a TaKkKe
rpaguyecKkuil maTepual: JAuarpaMMmbl, pUCyHKH, (ororpadum. CrapaiiTech nenaTh Claidibl Ha
OJTHOPOJHOM CBETIIOM (poHe ¢ Ooyiee KOHTPACTHBIM TeKCcTOM. KitoueBble clioBa B MPEASIOKEHUU
JydIIe BBIACIATH KUPHBIM IIPUPTOM WIIH IBETOM. TEKCT MUIINTE KPYITHO, ITIOTHO HAOpAaHHBIN TEKCT
CJI0’KHEE BOCTIPUHUMAETCSI.

4.5. llpumepHasi TeMaTHKAa KYpPCOBbIX PadoT (MPOEKTOB): HE MPEAYCMOTPEHBI Yy4EOHBIM
TJIAHOM.

V. YYEBHO-METOJAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIJINHBI

a) OCHOBHasl JINTepaTypa

1. buonorus KIIETKHU. OU3NKO-XUMUYECKHE, CTPYKTYpHO-()YHKIIHOHATbHbBIE u
nHpopmaimonubsie ocHOBHI [Tekct] : yue6. mocobue / I'. ®@. XKerynos [u ap.] ; pea. I'. @.
XKerynos. - 5-e u3n., crep. - M. : Jlenann, 2018. - 542 c. - ISBN 978-5-9710-4976-0

2. buodwuszuka [InexTpoHHsI pecype] / M. B. BonbkeHIITEHH. - DIEKTPOH. TEKCTOBBIE JaH. -
Mocksa : Jlanb, 2012. - 594, c. - ISBN 978-5-8114-0851-1

0) 10MOJTHUTEJbHASI JIUTEpaTypa

1. Apnonsa B.U. Teopus xatactpod / B. Y. Apnonba. - 5-e uza. - M. : Enutopuan YPCC, 2007.
- 127 c. - ISBN 978-5-354-01142-1 (1 5k3.).

2. Hcaesa B.B. Cunepreruka nns 6uonoros [Tekct]| : BBonHbiit kypc / B. B. Hcaesa. - M. :
Hayxka, 2005. - 158 c. - ISBN 5-02-033973-3 (3 5k3.)

3. Mappu JI. Henuneiinple auddepennnanbable ypaBHEeHUS B OnMoaoruu: Jlekuuu o Mojensx:
ITep. ¢ anrn. / [lox pen. A. JI. Mermkuca. — M.: Mup, 1983. — 397 ¢. (10 k3.)

4. Miroppeit [x. Maremaruueckast 6uonorus [Tekcr] / [I. Mroppeit. - MkeBck : Perynsipaas u
XaoTU4eckas quHamuka : MH-T kommbroTep. uccnen., 2009 - T. 1 : Beeaenue / nep. ¢ aHri.:
JI. C. Banar, A. H. Jlpsikonosa ; pex. I'. 0. Puzandenko. - 2009. - 774 ¢. -ISBN 978-5-93972-
743-3 (1 5k3.).

5. Hukomac I'. Camoopranmsanus B HEpaBHOBECHBIX cUcTeMax: OT IMCCUMATUBHBIX CTPYKTYD K
yrnopsiioueHHocTH 4yepe3 daykryanuu / I'. Hukomuc, U. Ilpuroxun ; mep. ¢ anrn. B. O.
[Tactymenko. - M. : Mup, 1979. - 512 c. (2 7x3.)

6. IIpuHIMTIBEI U METOJBI OMOXUMHUHM M MOJICKYJISIpHOUN Ouonoruu [DnexTpoHHsbld pecype] / K.
VYuncon, [l Yonkep. - D1eKTpoH. TEKCTOBBIE AaH. - MockBa : Jlaboparopwus 3nanuid, 2015. -
848 c. - ObC "Jlansp". - Heorpanuy. goctyi. - ISBN 978-5-9963-2877-2

7. Pusamuenko [ .}O. buodusnueckas nuHamuka NpOAyKIIMOHHBIX mporeccoB [Tekcrt] /
[".1O. Puznnuenko, A.b. Pyoun. - Mxkesck : UH-T kommbroTep. uccnen., 2004. - 463 c. -
ISBN 5-93972-360-8 (4 2k3.)

8. Xaybonpn b. BBeneHue B BHIYHCIUTEIBbHYIO OMOJIOTHIO. DBOJIONUOHHBIN moaxox / b.
Xayoomba, T. Bue ; mep. ¢ anri. C. B. Uynosa ; pen. M. . ApramonoBa. - MxeBck :



PerynspHas u xaotudeckasi auHamMuka : MH-T kommneiotep. uccne., 2011. - 455 ¢. -ISBN 978-
5-4344-0014-5 (2 3k3.)

B) NepUOAMYECKHE U3TAHMS
«buonorndeckne memMOpanb», «bnoxumus», «buodusnkay, «buorexnonorus», «Bompocs

OMOJIOTMUECKOM, MeAUIMHCKOW | (apmaneBTuyeckon xumum», «M3Bectus PAH. Cepus
ouosiornyeckas », «Muxkpoodbuosorus», «MonekyisipHas Ouornorus», «l[IpukmagHas OMoXumMus u
MUKPOOUOIOTHSI

I') CIUCOK ABTOPCKUX METOAMYECKHUX Pa3padoToK:

buodusuka: yueOHO-MeToanueckoe nocodue / A. A. Ilpucraska, I'. B. IOpunosa, 3. A.
Edpemenko, B. JI. Muxaiinenko, B. I1. CanoBaposa ; [mox o6m. pex. B. I1. CamoBapoBoii]. —
Wpkyrek : U3parensctBo UT'Y, 2021. — 1 351€KTpOHHBIN ONTHYECKUN JUCK

)1) 0a3bl AAHHbIX, an)opMalmomlo-cnpanoqﬂme H ITOUCKOBbIC CUCTEMbI

1.

w

~No

10.

11.

12.
13.
14.
15.

http://www.protein.bio.msu.ru/biokhimiya/index.htm - MuatepHeT-BepcHsi MEeXIyHAPOHOTO
KypHajia 10 OHOXUMHM ¥ OHOXHMHYECKHM acCIeKTaM MOJICKYJISpHOW OHWOJIOTHH,
OMOOPraHMYEMCKOW  XUMHUHM,  MHKPOOWOJIOTHHM, HMMYHOJIOTHH,  (u3monoruu u
onoMeuIMHCKUX ucccenopannii. Crateu B pdf-popmare.

http://www.6years.net/index.php - mnopranm OecrlaTHOM MEIUIMHCKON HH(pOpMAIUH,
COJICPKUT OOJIBIIIOE KOJTMYECTBO KHUT, y4eOHBIX TTOCOOMI OMOXUMUYECKOW HAIPABICHHOCTH.
http://www.chemexper.com/ - moucKk XUMHUYSCKUX COCTMHEHUH B Pa3JIMYHBIX 0a3ax JTaHHBIX
http://www.dmb.biophys.msu.ru - Mudpopmanronnas cuctema «/[uHaMHueCKHEe MOJCIH B
OWOJIOTUW», pACCUMTAHHAs HAa UIMPOKHH KpYr IOJIb30BaTeliei, BKIOYaeT B ceOs
TMIIEPTEKCTOBBIE  JOKYMEHTBHI W PENAIHOHHBIE 0a3bl JaHHBIX M O0OeCrleyrBaeT
YHU(DUIIUPOBAHHBIM JOCTYN K pa3HooOpa3sHOW HH(OpManuu Mo JaHHOW TMpPEAMETHOU
o0nacTu.

http://www.elibrary.ru/defaultx.asp - Hayunas snekTpoHHass OMOMMOTEKa, KPYHMHEHIIWIA
poccuiickuii MH(GOPMAIIMOHHBIA TOpTal B 00JIACTM HAYKH, TEXHOJOTHUH, MEIUIMHBI M
o0pa3oBaHus, coJepKalIii pedeparsl U MOJHBIC TEKCTHI Ooyiee 12 MITH HAayYHBIX CTAaTel U
nyOIuKauil.

http://www.emolecules.com/ - mouck coeiMHEHU# B KOMOMHATOPHBIX 0a3ax JTaHHBIX
http://www.ncbi.nlm.nih.gov/ - NCBI (National Center Biotech Information)
http://www.ncbi.nlm.nih.gov/blast - mnporpamma BbIpaBHHUBaHUsS MOCIEIOBATEILHOCTEH
BLAST (Basic Local Alignment Sequence Tool)

http://www.ncbi.nim.nih.gov/pubmed - PubMed, TekcToBas 0a3a JaHHBIX MEAMIIMHCKHX H
OMOJIOrMYecKUX MyOIMKaluil Ha aHTJIMHCKOM SI3bIKE, SIBNIsieTCsl OecriaTHOW Bepcueil 6a3bl
nma"HaeIx MEDLINE.

http://www.rcsb.org/pdb/ - 6a3a ganubIx Mo cTpykType 6eiaxos PDB (Protein 3D Structure
database)

http://www.tusearch.blogspot.com - TIoMCK 3JIEKTPOHHBIX KHUT, MyOJMKAIHii, 3aKOHOB,
I'OCToR Ha caiiTaXx Hay4HBIX JCKTPOHHBIX OMOIUOTEK. B monckoBrUKe OTOOpAHBI JIyUllIne
O6uOIMOTEKH, B OOJBIIMHCTBE KOTOPHIX MOXKHO CKadyaTh MaTepHUajbl B MOJTHOM oObeme 0e3
peructpanuu. B cnucok BKIHOUEHBI OMOIMOTEKH HHOCTPAHHBIX YHUBEPCUTETOB U HAYUHBIX
OpraHu3aIui.

3BbC «M3narenbeTBo Jlanby. Aapec mocryma http://e.lanbook.com/

DBC «PykonT». Aapec mocryma http://rucont.ru/

OBC «Aiibyke». Anpec nocryna http://ibooks.ru

DBC «Opaiit». Anpec nocryna: http://biblio-online.ru/



http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://www.6years.net/index.php
http://www.chemexper.com/
http://www.dmb.biophys.msu.ru/
http://www.elibrary.ru/defaultx.asp
http://www.emolecules.com/
http://www.ncbi.nlm.nih.gov/
http://www.tusearch.blogspot.com/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://biblio-online.ru/

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI
6.1. YueoHoO-1a00paTopHOEe 000py/10BaAHNE!

AymuTtopus Ui TIPOBEJCHMS 3aHATHH MPAKTUUECKOTO THIA. AyIUTOpHs 00OpyIOBaHa:
cneyuanusuposanrol (yaeOHON) mebenvio Ha 12 TOCAAOYHBIX MECT; 000pyJAOBaHA MeXHUYEeCKUMU
cpeocmeamu odyuenusi: Ilpoektop Epson EB-X03, Dkpan ScreenMedia, [locka ayautopHas
MeJoBasi, MaruuTHas, Jlaboparopus opran xumui - [lIkad BertsoxHOM AD-221"- 2 mT., XUMHYECKUi
mkag (cremwtax) -1 mrT., JlabopaTOpHBIA CTON ¢ BBIKATHBIMA TyMOaMu — 5 MT., XOJIOJAUIBLHUK
«MuHCK» - 2mT., Anmapar Juisi BEpTHKIBHOTO AiekTpodopesa — 1 mT., BakyyMmHBINH ucnapuTeb
PBO-64 — 1 wr., Bonemerp BY-15 — 1 wt., lesunterparop Y/1-20 — 1 mr., 3Mepurens HOHHBIX
conpoTuBiieHnd (umrenanca) - 1 mrt., Mcrounuk nutanus s dnekrpodopesa "Dapd" — 1 mrT.,
Ocmnorpad yauBepcanbHbIi AByxsrydeBoit C-55 — 1 mr., Tepmoctat TC-80 — 1 mmt., Llerarpudyra
K-24 — 1 mr., Hentpudyra MIIB-310 — 1 mr. Hoyroyk Lenovo G580 — 1 mT. cimyxamumu st
npejacraBieHuss ydyeOHoM wuHpopMauuu no aucuuiimHe «CucremHas OWONOTHS» yuebHO-
Ha2NAOHBIMU NOCOOUAMU, 00ECTICUMBAIOIIIMMH TEMAaTHYECKIE WILTIOCTPALIMU MO TUCIUIUIMHE B BUE
MIPE3CHTAIHH.

Komneiotepuslit  kiacc (yuyeOHasi ayauTOpus) [Uisi TPYNIOBBIX M WHAUBHIYaJTbHBIX
KOHCYJIbTAIlMi,  TEKYIIEro KOHTPOJII M  TPOMEXKYTOYHOM  aTTeCcTallH, OpraHu3aluu
CaMOCTOSITENIbHOM paboThl. AyauTOpHs 000pyA0BaHa: CrieluaIn3upOBaHHOM (yueOHOIi) MeOelbio Ha
20 moCaJoYHBIX MECT, JOCKOM MEJIOBOH; 00OpyJOBaHa TEXHHUYECKUMH CPEACTBAMH OOYYCHUS:
Cucremssiii 610k PentiumG850, Monutop BenQ G252HDA-1 mr.; Cuctemusiii 610kAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusni 6mok PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mT.; Mono6mok IRU T2105P — 2 mr.; Cucremnsiii 610k Pentium G3250,
Monutop BenQG955 — 1 wt.; Cucremusiii 610k Pentium G3250, Monutop BenQ GL2250 — 1 miT.;
Cuctemnslii 610k Pentium G3250, Monutop Samsung T200 HD — 1 mit.; Cuctemnsiit 610k Pentium
G3250, MoruTtop Samsung T190N — 1 mT.; Cucremusrii 6ok tium G3250, MonuTop Samsung 740N
— 1 mr.; ¢ HeorpaHnuueHHBIM JnoctynoM Kk cetu Murtepner; IIpoekrop BenQ MXS503; sxpan
ScreenVtdiaEcot. HoytOyk Lenovo G580 — 1 mt. C HeorpaHHuYeHHBIM JOCTYNOM K ceTu MHTepHeT
1 obecrieueHNeM JI0CTyIa B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpe/ly OpraHUu3aIuHm.

[Tomernienust st XpaHEHUST ¥ IPOPIIIAKTHIECKOTO 00CITY>KUBAHHSI y4eOHOTO 000y JOBaHUSI.
Aymutopus 060pyoBaHa: ClEUATN3UPOBAaHHON MeOenbio Ha 8 MOCcaJoYHbIX MeCT; BBITsKHON
mkad — lmr., Jlamurapusii mkad — 2 mr., Tepmocrar TC-80 — 2 m., JlabopaTopHbIii cToIN
MeTauIndeckui — 3 1wT., JJabopaTopHbIil CTON ¢ pe3MHOBOI MOBEPXHOCTHIO — 2 MIT., XOJIOAUIBHUK
«ATnanT» — lmt. Mukpockon MOHOKYJspHBIN — 8 T, Mukpockon "buonam"-1 mt., Ctepunuzarop
napoBoit BK-75 IIT "T3MOM" — lwr., [Iunerka aBromaruueckass Jlennuner 0,5-10 m"-1 mr.,
[Munerka-mo3arop"-1 mr., Mukpockon Levenhuk D870T tpunokymsp"-1 mr., [IpoekTop OBepxen''-
1 mr., Ilpoekrop View Sonic"-1 mr., [Ipoekrop View Sonic"-1 mT., HoyrOyk Lenovo"-2 mrt.,
[Tpuntep Brother -1 mrT., [Ipuntep Canon -1 mir.

6.2. IlporpamMHoOe oGecrieyeHme:

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). Jlorosop Ne03-016-14 ot 30.10.2014r.

e Kaspersky Endpoint Security mis 6usneca - Ctangaptabiii Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n0510ps 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H050pst
2016r JIum.Ne1B08161103014721370444.

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

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



Office 365 npodeccuonanbHbIi mtoc I yuamuxcs. Homep 3aka3za: 36dde53d-7cdb-4cad-
a87f-29b2al19c463e.

6.3. Texnnueckue u JIeKTPOHHBbIE CPeICTBA:
Hpe?;eHTaI_[I/II/I 110 OTACIIBHBIM TCMaM KypcCa,
Cucrema 3JIEKTPOHHOTO TECTHPOBaHHS Ha Oa3e oOpa3oBarenbHOro nopraina Educa;
MpOrpaMMHOE O00ECIIeYeHHE JIJISi aBTOMATHUUYECKOTO MOCTPOCHUS M MCCIEAOBaHUS (Pa30BBIX
MOPTPETOB ABTOHOMHBIX TMHAMHUYECKUX cHcTeM Ha mockoctu (PhaPl).

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U
JIeKIIMOHHBIX 3aHATUH [0 TUCIUIIIMHE YY€OHBIM IUIAHOM HE ITPEyCMOTPEHO U JIJIsl OCBOCHHUS

JUCHUITIIINHBI «Cucremuast OMOJIOTHS» MNPUMCHAIOTCA CJICAYIOIIUC O6pa30BaTeJIBHBIC TCXHOJIOTHH:

IIpakmuueckue 3auamus — 3TO 3aHATUE, IPOBOIUMOE T10/I PYKOBOJCTBOM IIPETIOIAaBATEINs B
y4eOHOM ayAMTOPHH, HANpaBICHHOE HAa YIIIyOJEHHE HAayYHO-TEOPETUYECKUX 3HAHMH U
OBJIQJICHUE OMNPEICICHHBIMA METOJaMH CaMOCTOSATENBHON paboThl, KOoTOpoe (opMHpYyET
npakTuueckue ymenus. OQHOM n3 GOpM MPaKTHYECKUX 3aHATHUH SIBISETCS CEMHHAD.
Cemunap-ucciredosanue. TeXHONOTHS TPOBEACHUS 3aBUCUT OT METOA, KOTOPBIH 3aJI0KEH B
OCHOBY ceMHHapa. B pamkax npeamera «Perynsnuns BHyTPUKIECTOYHBIX MTPOIIECCOBY JaHHAS
oOpa3oBarenpHas TEXHOJIOTHs TIpEArNojaraeT IOATOTOBKY M 3allUTy JOKJIAJ0B IO
aKTyaJbHBIM TEOPETUYECKUM U TIPAKTUIECKUM IpoOIeMaM AUCIUTUTNHBL.

Konnokeuymvr — Bua yaeOHOTO 3aHATHS, MIPOBOJUMOTO C IEIbIO TPOBEPKH M OIICHUBAHUS
3HaHu# y4amuxcsa. KommokBUyM MOXKET MpOBOIUTHCA B (hOpME MHAWBUAYAIBHOW Oecebl
IpenoaaBaTess Co CTYACHTOM WM KaK MaccoBbIi onpoc. B xone rpymnmoBoro o0cyxaeHus
CTYACHTBI y4aTCsl BBICKA3bIBATh CBOIO TOUKY 3PEHUS 110 OTIPEICTICHHOMY BOTIPOCY, 3allIUIIaTh
CBOE€ MHEHHE, NpPUMEHss 3HaHUs, MOJy4YeHHble Ha 3aHATHAX MO mpeamery. B xoxe
KOJIJIOKBHUYMa TaK)Xe MPOBEPSIOTCS MUChbMEHHbIE pa0OThl CTYIEHTOB, NMPOBOAMTCS 3allNTa
JIOKJIQJIOB.

Camocmosmenvras paboma cmyodenmos (cMm. 1. 4.4).

Hucmanyuonnule obpazosameinbvHbie MEXHONI0UU. [Mox JMCTAaHITHOHHBIMH
00pa3oBaTeNbHBIMA ~ TEXHOJIOTHSIMH ~ TIOHHMAIOTCS  00pa3oBaTeNbHBIE  TEXHOJIOTHH,
peangu3yeMble B OCHOBHOM C MpPHUMEHEHHEM HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHBIX
cereid. [Ipu ocBoeHnyn nucumuinHbl «CHCTEMHAS OMOJIOTHS HCIIONB3YETCS KOMNbIOMEPHbLE
cemeevie mexnonoeuy (MHTEPHET-TEXHOJIOTUU) — CIOCO0 IHCTAHIMOHHOW Iepenadn
UHPOpPMAaINK, OCHOBAaHHBIN Ha MCIIOJIb30BaHUH TIIOOANTBHBIX M JIOKAJBHBIX KOMIIBIOTEPHBIX
cered Ans oOecredeHus J0CTyna oOydarommxcs K MHPOPMAIMOHHBIM 00pa30BaTebHBIM
pecypcaM W s (OpPMHUPOBaHHMS COBOKYITHOCTH METOJMYECKUX, OpPTaHW3alNOHHBIX,
TEXHUYECKUX M MPOrPaMMHBIX CPEACTB pealM3allud U YIpaBJieHUs y4eOHBIM IMPOIECCOM
HE3aBUCHMO OT MeCTa HaXOXICHHS ero CyObekToB. [l opraHm3aluil AMCTAaHIIMOHHOTO
00y4YeHHsI Ha OCHOBE ATHUX TEXHOJIOTUH HCIOJIb3YyeTCs CHEelMaIU3UPOBAaHHOE MTPOrPAMMHOE
CpeacTBO - obpaszoBaTenbHbIi optan UI'Y (educa.isu.ru).

VIIl. OOEHOYHBIE MATEPHUAJIBI VIS TEKYIHEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

Ouyenounvie mamepuanst 011 6X00H020 KOHMPONA
J171s1 BXOTHOTO KOHTPOJISI OIIEHKH YPOBHS 3HAHHUI CTYICHTOB HCIIOJIb3YETCSI TECTUPOBAHKE IO

OCHOBHBIM pasjcjiamM 6I/IOXI/IMI/II/I, OUTOJOIruU, ITCHCTUKHU U MOJ'IGKy.]IHpHOﬁ OMOJIOTHH.

Jemoncmpayuonnulil 6apuanm mecma 0 6X00H020 KOHMPOJs
1. B cTaimoOHapHOM COCTOSIHUM CUCTEMBI:

a) mapaMeTpbl CUCTEMBI MEHSIOTCS CO BPEMEHEM, €CTh OTOKH BEILIECTBA U dHEPTHH; 0) mapamMmeTphl
CHCTEMBbl HE MEHSIOTCSI CO BPEMEHEM, €CTh ITOTOKHM BEILECTBA U YHEPIUU; B) MAapaMeTpPhbl CUCTEMBI



MEHSIIOTCSI CO BpEMEHEM, HEeT IIOTOKOB BEILIECTBA U SHEPTHH; T') €CTh MOTOKU BEILIECTBA U SHEPTHUHU; JT)
napaMeTpbl CUCTEMBI HE MEHSIFOTCSI CO BpEMEHEM, HET ITOTOKOB BEUIECTBA M SHEPTHH

2. Haiigure npoussoanyto gpynkmuu f(x) = 2x° -3x%+6X-6:
a) 6X2-6X+6; 6) 6X>-6X; B) 6X>-6X+6; ) 6X>-6X+6

3. OTpunarenbHast oOpaTHas CBSI3b 00ECIICUHBACT:
a) YCWICHHE KaKON-THOO0 (PyHKIIMU CUCTEMBI, 0) ociiabjeHue KaKoW-Tu00 (HYHKIIMH CHCTEMBI; B)
CTaOMIIN3ALUI0 KaKOW-T100 ()YHKIIMK CUCTEMBI; T') BOSHUKHOBEHHE KaKON-JINO0 (YHKIIUU CUCTEMBI

Ouenounvie mamepuanvl meKyuie20 KOHmMpona

OrneHouHble MaTepUalbl TEKYIIEro KOHTpoiisi (opMupyroTcs B coorBercTBUM ¢ JIHA
yHHUBepcuTeTa. B pamkax qucuumuimzel «CucTeMHast OMOIOTHs» UCTIONb3YIOTCS clenyromue GopMbl
TEKYIIET0 KOHTPOJIS!

®  YCTHBIH OIPOC;

[IMCbMEHHBIE PadOoTHI;
TECTUPOBAHUE,
peleHue 3ajad;
3aluTa JO0KJIa/10B,;
KOHTPOJIb CAMOCTOSITEIbHON paOOTBHI.
@DOH/1 OLIEHOYHBIX CPEJICTB BKIIIOYAET!
TECTOBBIE 3aJJaHUs IO JUCLUIUINHE,
KOHTPOJIbHBIE BOIPOCHI U 33/1aHUS;
3ajauu;
IepevYeHb TEM JJOKJIa/I0B;
BOIIPOCHI 1 camocTtosiTenbHoro uzydenus (CPC);
IepedeHb BONPOCOB JUIs 3a4eTa.
Ha3nauenue O1eHOYHBIX CPEACTB: BBIIBUTH c(hopMUpOBaHHOCTH KomrieTeHnu [1K-2 (cMm. 1.
I11). CryneHTbl, He BBIMOJHUBIINE 33aHHs TEKYLIEr0 KOHTPOJIS WM MONYYHBIINE 32 HUX OLCHKY
«HE€ YIOBJIETBOPUTENIBHOY», 10 IMPOMEXKYTOUHOM aTTecTallud HE JOIMYCKalTcs, MOoKa He OynyT
JIMKBHUJIMPOBAHBI BCE 3a/10JPKEHHOCTH.

TeMbl J0KJIAA0B

1. Bxiiag OTEYECTBEHHBIX W 3apyOEKHBIX YUEHBIX B CTAHOBJIICHHE M pPa3BUTHE CHUCTEMHOMN

OMOJIOTHH: HCTOPUYECKUIN OUYEPK.
2. TlpencraBineHue 00bEKTa COOCTBEHHBIX HAYIHBIX HCCIICTOBAHUIN B TEPMUHAX W ITOJIOXKCHHSIX
CHCTEMHOTO aHaJI13a.
MareMatrnueckoe omrcaHue MPOIECCOB CAaMOOPTaHM3AIMU B OMOJIOTHYECKUX CUCTEMaX.
Monens mopdorenesa A. TrropuHTa
CtpykTypHO-(YHKIIMOHATEHAS OpPTaHU3aIUs U TPUHITUIIBEI MOJISTTUPOBAHMS TEHHBIX CETEeH

gk w

Kpumepuu oyenxu ooxnaoa:

e HoBusHa Tekcra: a) akTyalbHOCTh T€MbI; 0) HOBU3HA U CAMOCTOSITEILHOCTh B TIOCTAHOBKE
po0GieMbl, GOpMYITUPOBAHUE HOBOTO aCMIEKTa U3BECTHON MPOOIEMBI B yCTAHOBICHUH HOBBIX
CBsI3eH (MEXIpPEIMETHBIX, BHYTPUIIPEIMETHBIX, HHTETPAIMOHHBIX); B) YMEHUE paboTaTh C
UCCIICIOBAaHUSIMH, KPUTUYECKON JIUTEPaTypol, CHCTEMaTU3UpPOBATh M CTPYKTYPHUPOBATH
MaTepHalt; T) IBJICHHOCTh aBTOPCKOW TO3HIINN, CAMOCTOSITEITHHOCTh OIICHOK M CY)KJICHHIA; [)
CTHJIEBOE €IMHCTBO TEKCTAa, €AMHCTBO KaHPOBBIX YEPT.

e CreneHb pacKpbITUS CYIIHOCTH BOIPOCA: a) COOTBETCTBUE COJEP)KaHUA TEeME U IUJIaHy
JoKIIana; 0) MOJHOTA U IIyOWHA 3HAHHWH 10 TeMe; B) 000CHOBAHHOCTH CIIOCOOOB U METOJIOB
paboThl ¢ MaTepuaioM; I') yMeHHe 00001maTh, JAelaTh BBIBOABI, COMOCTABIATh PAa3TMYHbBIC
TOYKH 3pEHUs IO OHOMY Bompocy (mpodiieme).



e (OOOCHOBaHHOCTh BBIOOpPa HCTOYHHMKOB: a) OIIGHKA HCIOJIb30BAaHHON JUTEpaTyphl:
MIPUBJICYEHBI JIU Haubosee U3BeCTHbIE PabOThl IO TEME HCCiIeI0BaHus (B T.4. KypHaJIbHbIC
nyOJIMKALUU MOCJICAHUX JIET, IOCIETHIE CTATUCTHUECKUE JaHHbBIC, CBOJIKU, CIIPABKH H T.1.).

e (CoOmoneHue TpeOOBaHUNM K OGOPMIICHHIO: a) HACKOJIBKO BEPHO O(GOPMIICHBI CCHUIKHM Ha
UCIIOJIb3YEMYIO JIUTEpaTypy, CHHCOK JHUTEpaTyphl; 0) OLlEHKa I'PaMOTHOCTH U KYJIbTYpPBI
u3noxkeHus (B T.4. opdorpapuueckord, MyHKTYaI[AOHHOHW, CTUIUCTHYECKON KYJIbTYPHI),
BJIa/ICHUE TEPMUHOJIOTHEH; B) COOTBETCTBUE MPE3CHTALMU COJCPKAHUIO JOKIaja u
PEKOMEHIAllUsIM 110 €€ OATOTOBKE (CM. 11. 4.4).

Ouenka «omauunoy». B [OKnane TMONHOCTBIO pacKpbiTa TeMma, MPOAHAIU3HUPOBAHO
COBPEMEHHOE COCTOSIHUE BOIIPOCA; CTYJACHT CBOOOTHO BIIAJCET MaTepPHaIOM, H3JIaraeT ero JOTuYHO,
MOCJIEIOBATENbHO, JIAKOHUYHO, XOPOILIMM Hay4HbIM fA3BIKOM. JIOKJax  COMpOBOXAaeTcs
Mpe3eHTaIMeN, KOTOpasi COCTaBJICHA C COOJIIOJICHHEM OOIIMX TPeOOBaHUI OPOPMIICHHS, COACPKUT
CCBUIKM Ha IpUBeJIeHHbIE POTO, PUCYHKH, cXeMbl U T.1. [Ipu 00CyKIeHIH CTYACHT JEMOHCTPUPYET
MOHMMaHWE U3y4yaeMOd MpoOJieMbl M METOAOJOIMHM HAYy4YHOTO WCCIEIOBAaHMS, BIIaJCHHUE
npodeccnoHanbHOM TEPMUHOJIOTHEN U YMEHHE TPaMOTHO OTBEYaTh Ha BOMIPOCHI ayIUTOPHUH.

Omnenka «xopowtoy». Tema packpbpiTa, PUBEIECHO JOCTATOYHOE KOJIUYECTBO MaTepuaia, HO
IIPU ATOM MaTepHall B HEIOCTATOYHOW CTETEeHU NMPOAHATU3UPOBAaH aBTOPOM. MIMerloTcs Heo4eThl B
oopMieHNH TpE3CHTAllMM WM TPE3CHTAlUsl HE B TOJHOM CTENEHH COOTBETCTBYET OOILIMM
TpeboBanusiM. OTBeThl CTyJEHTa Ha BONPOCHI HE SABIAIOTCS  HUCYEPIBIBAIOIIUMU U
apryMEHTHPOBAHHBIMHU.

Ouenka «ydogremsopumenvroy». Tema packpbiTa HE TMOJIHOCTBIO, MaTepuan He
MIPOAHATN3UPOBAH, CTYIEHT IIOKAa3bIBAeT IOBEPXHOCTHBIC 3HaHWA.  [Ipe3eHTanusi YacTUYHO
COOTBETCTBYET YCTaHOBJCHHBIM TpeOoBaHusiM. I[lpu oOCyxneHuun Jokiaga CTYIOEHT JdaeT
HENPABWILHBIC HITH HCUEPITHIBAIONITUAE OTBETHI.

Ouenka «uneyodosremsopumenvuo». Tema HE pacKpbiTa, NPUBEIEH CKYAHBIH 00beM
MaTepHala; Mpe3eHTaIlusl OTCYTCTBYET HMJIM HE COOTBETCTBYeT TpeGoBaHusM. Ilpu obcyxneHun
JIOKJIa/1a CTY/IEHT HE 1aeT OTBETHI MJIM OHU HE COOTBETCTBYIOT BOIIPOCAM.

JleMOHCTPAllMOHHbIE BAPMAHTHI TECTOB [JIsl TEKYIEro KOHTPOJIs

1. Cucmemmnvrii ananusz aensemcs memooom:
a) TEOPETUYECKUM; 0) IMIIUPUUECKUM; B) MOJIEBBIM; I') TaOOPATOPHBIM

2. Muoowcecmso, cocmosuee uz 6cex 6HympeHHUX 21eMEHMO8 CUCEMbl, HA3bIBAEMCA!
a) CTpYKTypa cUCcTeMBI; 0) (yHKIMS CUCTEMBI; B) HEMOCPEICTBEHHO OKPY’KAIOIIas cpesia CUCTEMB;
T') COCTaB CUCTEMBI

3. Cmpykmypa cucmemul — 3mo:
a) MHOXKECTBO, COCTOSIIIIEE U3 BCEX BHEIIHUX JIEMEHTOB CHCTEMBI, HAXOISAIINXCS B CYIIECTBEHHOMH
CBSI3U C JAaHHOM cHUCTeMOM; 0) MHOXKECTBO, COCTOSIIEE U3 BCEX BHYTPEHHUX AJIEMEHTOB CHCTEMBI; B)
MHOYECTBO CBSI3€H AJIEMEHTOB CHCTEMBI MEXIy COOOM, a TaKKe HJIIEMEHTOB CHUCTEMbI C BHEUIHEH
Cpeloii; T) 3aKOH, MO0 KOTOPOMY IPOUCXOAHWT M3MEHEHHE BO BPEMEHHM BHYTPEHHHUX JJIEMEHTOB
CHCTEMBI

Kpumepuu OYEHKU pe3yIbmamos mecmuposanus.

«OT1nuuHO»: Brimonuenue 6oiee 85% TecTOBBIX 3aMaHNi
«Xopo1o»: Brimonaenue ot 71% 1o 85% TecToOBBIX 3aqaHU
«Y IOBIETBOPUTEIBHOY: Brmonnenue ot 60 10 70% TecTOBBLIX 3aJaHUI

«HeynoBnerBoputenbHo»:  Brimonnenue meree 60% TeCTOBBIX 3aJaHMIA

JleMOHCTpPAllMOHHBIE BADHAHTHI 32124 JJIsl TEKyIIero KOHTPOJIs
Tema 3.
1. Ckopocth pacmaza JEKapcTBEHHOIO BELIECTBA IPONOPLMOHAIbHA HMMEIOIIEMYCS
KOJINYECTBY JiekapcTBa. M3BecTHO, 4TO mo wHcTedeHuH | 4 B opranusme octaioch 31,4 r
JIEKapCTBEHHOI'O BELIECTBA, a M0 uctedyeHuu 3 4 — 9,7 r. Onpenenurs:



®  CKOJIBKO JIGKAPCTBEHHOTO BEIIECTBA OBLIO BBEACHO B OPTaHU3M;

® yepe3 CKOJIBKO BPEMEHM MOCJE BBEACHUA B OpraHusme octaHercs 1% mnepBoHayaibHOIO
KOJIMYECTBA.
Tema 4.

1. Paznoxute pynkuuio f(x) B psin Teitiopa B OKpEeCTHOCTH TOUKH Xo 710 4 TOpsiAKa:
f(xX)=x"+1, x,=1;
flx)=e™ ,x,=2;

2. Haiigute cTaiuoHapHbIE COCTOSIHUS M OIIPEJIEINTE UX YCTOMYMBOCTD Ul YPABHEHUS:

%+15: X2 +2X
dt

Tema 5.
dx
pr =X-4y
1. HpOBeI[I/ITe Ka4C€CTBCHHOC UCCIICAOBAHUC CUCTCMBI. dt
_y =X—- y
dt

2. IIpoBenuTe UMUTALIMOHHOE MOJAEIMPOBAHUE B IIPOIPAMMHOI Cpelie Ha OCHOBE CHUCTEMBI
ypaBHeHul B. BonbTepa «XumHuk — xxeprea». MccnenyiTe 3aBUCHMOCTD HHTETPAIBHBIX KPUBBIX U
($a30BOI TPACKTOPHUHU OT:

e HavanpHOW YKMCIEHHOCTH MOMYJISALINIM;
e PenpoayKTHBHBIX KOXPPHUIMEHTOB B3aUMO/ICHCTBYIOIINX BH/IOB;
e BremmHero BO3AeUCTBUS;
e Hanmnuus nepekpbIBaOINXCs MOKOJICHUN
Tema 6.
1. IlycTh xapakTepucTuecKkue ypaBHeHus 1y Moaenu | u ninsa monenu II umeror Bua:

L X -ci+A=0,0<0, A>0.

I p’-c'p+A =0.
[Tapametps! Monienu | cBsa3anbl ¢ mapamerpamu moaenu Il ciaenyronm o6pazom:

o'=0-4, A =A-B(A4>0, B>0).
Hcnonb3ys 6udypKkallMOHHYIO TUarpaMMy JUIsl XapaKTepUCTHUECKOr0 YpaBHEHHsI ONpeIeInTe:
® KakKue TUIIbI CTAlHOHAPHBIX COCTOSHUM BO3MOXKHBI B MOAEINH I;
® IIpU KakuX 3HauYeHUAX napameTpoB A u B B monenu Il Bo3mMoxkHa HEYCTOWYUBOCTD
Tema 7.
1. IIpoBenuTe KauecTBEHHOE UccienoBanne Moaenu «bproccenstop». Haliqute crannonapHoe
COCTOSIHHME MOJICIIH. [IpoBenute NWHENHBIA aHANU3 W HUCCIEAyHTE, KaK 3aBUCUT THII
CTAllMOHAPHOT'O COCTOSIHUS OT COOTHOIIEHUs napameTpoB 4 u B. [TocTpoiiTe napameTpudeckyto
Iyarpammy, ykasblBas THUIIbI CTAllMOHAPHOTO COCTOSIHMS JUIsl pa3iuuHbIXx oOmacreit B. Kakue
YCTOMYMBBIE U HEYCTOMUMBBIE PELIECHHSI MOT'YT peain30BaThecs B Mojenu? [Ipn kakoM 3HaUE€HUN
B mpoucxoaut 3akputnueckas oudypkanus AnapoHoBa—Xonda?
Tema 8.

1. Ha pucyHke mokaszaHa npoueaypa mocTpoeHUs
koBpa CepnuHCKOro. 3aTpaBKa - KBaIpaT CO BCEMU
BHYTPEHHUMH TouykamMu. OOpa3yioumii 3JeMeHT
COCTOUT M3 § KBAJIPaTOB, MOJYYCHHBIX U3 3aTPABKU
npeoOpa3oBanueM  moxobOusi  (cxaruem) ¢
kod(pdurmentom momobuss  1/3.  Paccumraiite
pasmepHocTh nofooust D canderku CepnuHcKoro.




Kpumepuu oyenxu 3a0au:
OneHka «omauyHo» BBICTABIIAETCS, €CIM 3ajaya pelleHa IPaBWIbHO, B XOJE pELICHUs
IIPOJEMOHCTPUPOBAHbl ~ [OHUMAaHUE  METOAAa  PEUIEHMs,, MPAaBWIBHOCTb  MCIIOJIb30BaHMS
KaTeropuajbHOro anmapara, ClloCOOHOCTb HHTEPIIPETUPOBATh PE3YIbTAThl, IPUBEIECHO JETAIbHOE U
IIOJIHOE OIIMCAHUE PEIICHUS;
OrneHka «xopouto» BBICTABISIETCS, €CJIM 3a/laya pelleHa IMPAaBUIbHO, HO CTYACHT 3aTpylHseTcs
M3JI0KHUTH U 00OCHOBATH aJITOPUTM PEIICHUS U / MM HHTEPIIPETUPOBATH PE3YIbTATHI PACUECTOB;
OmneHka «yooenemeopumenvbHo» BBICTABISETCS, €CIU 3ajjaya PelIeHa HEeNpaBUIbHO, HO CTYAEHT
JEMOHCTPUPYET BEPHBIN MTOAX0] K IpoOIieMe, IOCTaBICHHOH B 3ajaue;
O1eHKa «HeyoosnemseopumeinbHoy BBICTABISIETCS, €CIIU 3ajjaua PelleHa HePaBUIIbHO WIN HE pelIeHa
BOBCE.

KoHTpoJibHbIe BONIPOCHI

Uro Takoe crpykrypa? [lpuBeaute mpumepbl CTPYKTYpoOOpa3oBaHUS B OMOJOTHYECKHX

CUCTEMax.

UYro Takoe cuctema?

JlaiiTe onpeneneHne CHCTEMHOMY aHAIIA3y

UYro Takoe cocTaB CUCTEMBI?

Uro Takoe QyHKIUS CUCTEMBI?

Jlaiite onpesenenue CTpyKTypbl CUCTEMBI

UTto Takoe HeMmoCpeACTBEHHO OKPYKArOIIasi Cpelia CUCTEMBI?

JlaiiTe cpaBHUTENBHYIO OLIEHKY XOJIUCTUYECKOMY U MEPOJIOTUYECKOMY TOJIX01aM

B uem 3aximouaeTcss IpUHITUIT AIMEPHKEHTHOCTH?

0. Kakyto pons urpaet npuniun OkkaMa B CACTEMHOM aHanu3e?

1. Maitte onpenenenne moaenu. Kak aHamorus UCTOIb3YETCs B MOACIIUPOBAHUH?

12. KakoBa mo3HaBarenbHasi poJib Mojiesei?

13. Yro Takoe Moieupyromiee 0ToOpakeHue?

14. [TaiiTe onpeneneHre MOHIATUIO arPETUPOBAHNE MOJIEIIH.

15. Kakue tunsl MoaenupoBaHusl CyliecTBy0T? UeM oHU pa3nuyaroTcs?

16. Uto Takoe MOAETHHBIN IKCIIEPUMEHT?

17. Kak cooTHOCATCS KOMIBIOTEPHBIN IKCIEPUMEHT U UMUTALMOHHOE MOJIETMPOBaHHE?

18. B uem 3akit04yaroTcs 0COOEHHOCTH MOJEIUPOBAHUS B OMOIOTHN?

19. Kakue HampaBlieHUsT MaTEMATHKU WCIOJB3YIOTCS I MOJCTHUPOBAHUS OMOJOTHYCCKHIX
MPOIIECCOB?

20. B yeM mposBIseTcs 0COOCHHOCTh OMOJIOTHYECKOTO MPHIIOKECHHUS METOJIOB JHCKPETHOW U
HEMpPEepPHIBHOW MaTEeMAaTUKH?

21. [laiiTe XapaKTePUCTUKY MpeIMeTa OHOIOTHIECKONH KHHETHKH.

22. KakoBbI 0COOEHHOCTH OMOJIOTHYECKONH KUHETUKU B CPABHEHUH C XMMUUYECKON KUHETHKON?

23. OnpenenuTe OCHOBHBIC TOHSTHS KHHETHKH: MEXaHU3M PEaKIUH, CKOPOCTh pPEaKIIHH,
KOHCTAHTa CKOPOCTH PEAKIMU, KOHCTAHTA PABHOBECHSI, TOPSIIOK PEAKIINH.

24. KakoBbl OTJIWYHS MEXIYy TOYCYHBIMH M PaCIpECIICHHBIMH MOJCISIMH, TUCKPETHBIMU U
HETMPEPBHIBHBIMU MOJEISIMU?

25.Yto Takoe auHaAMHU4Yeckas cucreMa? BHIpI MaTeMaTHYeCKOTrO OIMCAHUS TUHAMHYECCKHX
CUCTEM

26. I3 xaknX OCHOBHBIX 3TAIlOB CKJIAIBIBAECTCSI CUCTEMHBIN aHaINn3?

27. Ot yero 3aBUCUT GOPMYITUPOBKA 33/1a4U HCCIEAOBAHMUS?

28. Uro Takoe cnerupuxams’?

29. [l yero npeaHa3HaYeHa CcTaaus uaeHTuukanus?

30. C xakuM#u 3TaraMu CUCTEMHOT'O aHaJIM3a CBS3aHbl HAOMIOCHUS U DKCIIEPUMEHTHI?

31. B yem cyTh 3Tamna KOHLIENTYaJIN3aluu?

32. Kakue MeTopl TPOBEPKH MOJIETH BhI 3HaeTe?

33. B ueMm 3axirouaercs cragus ONTUMA3AIAN?
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34.
35.
36.

37.
38.
39.

40.
41.
42.
43.
44,

45.

46.
47.
48.
49.
50.

51.
52.
53.
54.
55.

56.
S57.
58.
59.
60.
61.

62.

63.

64.
65.
66.
67.
68.
69.
70.

71.
72.

Kak ocymecTBisiercs ucciaenoBaHue Moaenn?

Kakomy pasneny HayuyHOH IyOJIMKalMU COOTBETCTBYET CTaAus crienndukanuu?

UeMm oTianyaroTcs JAMHAMUYECKUE CUCTEMBI C JAMCKPETHBIM BPEMEHEM M HEIPEPHIBHBIM
BpEeMEHEM?

UYTto Takoe KOHCTaHTbl CKOPOCTH, KOHCTaHThl BPEMEHH ITpolecca?

Kak onpenenuTs XapakTepHble BpEMEHA IIPOLIECCOB B CUCTEME?

KavecTBeHHbIE OTnMuusa pemieHuid Mojenu PepXrojbCTa B HENPEPBIBHOW U JUCKPETHOMU
hopme

Uro Takoe kputepwii Jismynoa? KakoB ero MaTeMaTuuecKuii CMBICH?

UYro Takoe craunoHapHoe coctossHue? Kak oHo onpenensiercs?

UTto Takoe yCTOMYMBOE U HEYCTOMYUBOE paBHOBECHE?

Yro Takoe Touku OUpypKaLuu CUCTEMBI?

[Ipu KakOM yCIIOBUH MOXHO NPUMEHATH (POPMATIU3M IICEBIOCTALIMOHAPHBIX COCTOSHUN NI
onucanus pepMeHTaTUBHOM peakiuu Muxasnuca — Menten?

Kakoii Tun MHruOupoBaHUS KOHKYPEHTHBIA MJIM HEKOHKYPEHTHBINH oOecriednBaeT OoJbiiee
3aMeJIeHHE CKOPOCTH (PepMEHTATUBHON PEAaKLIMU MPU PaBHBIX KOHIEHTPALUAX HHIHOUTOpPA
Y OJJMHAKOBBIX KHHETUYECKUX ITapaMeTpax B3aMMOACHCTBHS (pepMeHTa ¢ MHruOuTopom?
UYro Takoe nzobpaxkaromias Touka? Ocobas Touka?

Haiite onpenenenue Ga3oBOMY MOPTPETY.

KakoBbl ycinoBus opMupoBaHust 0COO0H TOUKH «LIEHTP»?

Hanummure xapakTepucTuyecKoe YpaBHEHHE U ONPEAEIUTE CMbICIH €r0 YWIEHOB

Kakoit  ¢a30BbIii MOPTPET COOTBETCTBYET  IOJIOKUTEIBHOMY 3HAYEHHIO  KOpHEH
XapaKTepUCTHUECKOI0 YpaBHEHUS?

Yro Takoe n30kauHbl? ['1aBHBIE N30KINHBI?

KaxoBbl yc0BHsI BOSHUKHOBEHHSI KOJIeOaHUH Ha (pa30BOM MI0CKOCTHU?

Kak popmynupyercs npocreiiias moaens Boasteppa?

Yrto Takoe MOJIETb «XUIIHUK— XKEPTBa»?

[lepeuncnure HEAOCTATKN KIIACCUYECKON MoJeny BoapTepa 11 onrcanus B3auMoIEHCTBUSA
XUIIHUK — JKepTBA. YKaXUTe NyTU IOCTPOEHUS Oojiee peaTucTUUEeCKUX MoJenei
B3aMMOJEHCTBUS

UYro Takoe Touku OuypKalmuu CUCTEMbI?

JlaiiTe onpeiesieHne TIOHATHIO «aTTPAKTOP».

KaxoBbI THIIBI aTTPAKTOPOB B MAJIOMEPHBIX MOJEIISAX?

Yro Takoe OGuosoruueckuit Tpurrep?

Mo0:kHO 71 onKCcaTh TPUITEPHYIO CUCTEMY MPH ITOMOIIM CUCTEMBI TMHENHBIX YPAaBHEHUMN?
KakoBbl CrocoObl MEpeKTIOYeHUsT MEXAy CTAllMOHAPHBIMH COCTOSHUSIMH B CHUCTEME
TpurrepHoro tTuna? OT 4ero 3aBUCHUT BBHIOOP crioco0a MepekIoueHus?

B yem orpaHMuEHHOCTh ¥ YHHUBEPCAIBHOCTD 110/1X0/1a Teopuu katactpod? Chopmynupyiite
MIPU3HAKHU KaTacTpod.

Kakue o6macTu ecTecTBEHHBIX HAyK BOOOIIE M B YaCTHOCTH, B OMOJOrMM, Haubojee
3aMHTEPECOBaHbI B IPUMEHEHUH KaTacTpo(pruecKux MeToa0B?

Yro Takoe MperBeCTHUKH KatacTpod?

[IpuBeaure npumep KatacTpodsl «cOOpKay B IKOJIOTHH.

[IpuBenuTe mpuMepbl aBTOKOJIe0aHUH B OMOIOTHYECKUX CUCTEMAX.

UYro Takoe npeaenbHbIA MUKIT?

Kakas 6udypkaius cOOTBETCTBYET BOSHUKHOBEHHIO MPENIEIbHOT0 HUKIa?

KaxoBbI yc0BHs CyIIECTBOBAaHUS IIPEIEIBHOIO [IUKIIA B CHCTEME?

[Iepeunciure HemocTaTku Kiaccuuecko moxaenu JIoTku — Boaprepa s onucaHus
B3aUMOJICHCTBHSl XMIHUK — JKE€PTBA. YKAKUTE IMYTH MOCTPOEHUs OoJiee pealuCTHUECKUX
MOZEJIeH B3aUMOIECHCTBUSA

Uto Takoe pacnpeeaeHHbIe CUCTEMBI?

Hanwummre ypaBHenue nuddy3un s 01HONW KOOPIUHATHI



73. Yro takoe oneparop Jlamnaca?

74. B xakom cirydae au¢ G y3MOHHBIM WIEHOM MOYKHO ITpeHeOpedn?

75. Kakue peskuMbl MOTYT IOSIBUTHCS B paclpeieIEHHbIX CUCTEMaX?

76. Kak koaddunuent auddy3un 3aBUCUT OT pasMepoB AUGOYHAUPYIOMIMX YACTHIl, HX
MOJIEKYJISIPHOM Macchl?

77. Kak Bpems 1udy3MOHHOTO TPaHCIIOPTA 3aBUCUT OT PacCTOSTHUSA?

78. [louemy obnerdennass audQy3us Mo3BOJIET YCKOPUTh TPAHCIOPT BEIIECTBA HECMOTPS Ha
3HAYUTENIBHO  OONBIIMM  pa3Mep MEPEHOCYMKOB IO CPaBHEHUIO C  Pa3MepoM
TPAaHCHIOPTUPYEMBIX YacCTHUIL?

79. Uto Takoe ypaBHEHHE «peakiuusi-nuddy3us»?

80. Kakne cranmoHapHble PEXHMBI BO3HUKAIOT B paclpeneleHHbIX cucremax? Ilpuennte
MIPUMEPBI

81. Kak Brl npescraBisere BOSHUKHOBEHHE MOPsAKa U3 Xaoca?

82. ChopmynupyiiTe OCHOBHBIE CLIEHAPUU MIEPEX0/Ia K Xa0Cy.

83. Uro Takoe rOpU30HT MPEICKA3yeMOCTH U KaKOBBI IPUHITUITHI IIPOTHO3UPOBAHUS B Xaoce?

84. Uto Takoe (pakraibl, 1 KAKOBbI UX OCHOBHBIE CBOMCTBA?

85. ®pakranbHble CTPYKTYpPHl B MPHPOJE M AWHAMHYECKOM Xaoce, B YeM IMpHYMHA HUX
MTOBCEMECTHOCTH?

86. KakoBbI crieHapuu peoaosieHus xaoca?

87. Uto Takoe cTpaHHbIe aTTpakTopbl? [Ipy KakuX yCIOBHUSIX OHH BOSHUKAIOT?

88. Uro obmiero y ppaxTanoB u CTpaHHBIX aTTPAKTOPOB?

89. KakoBbI yclioBUSI BOBHUKHOBEHUS JUHAMUYECKOTO Xaoca?

90. Yo Takoe pazmepHocTh Xakicnopda? Kak ona onpenensercs?

Kpumepuu oyenusanus omeemoe na KoHmponvHwle 80NPOCHI.

1) noiHOTa U MPaBUIIBHOCTh OTBETA;

2) cTeneHb OCO3HAHHOCTH, IOHUMaHUS U3y4EHHOTO;

3) s13pIKOBOE O(OPMIICHHE OTBETA.

OTBeT OLIEHMBACTCS HA «OMJIUYHOY», €CITU CTYISHT: TOJHO H3JIaraeT M3Y4YEeHHBI Marepuai, AaeT
NIPaBUIILHOE OIpENIeNIEHHOE MOHATUH; OOHapyKMBaeT MMOHMMaHHe MaTepuaia, MOKeT 000CHOBATh
CBOU CYXJICHUS, IPUMEHUTH 3HAHUS Ha MPAKTHKE, TPUBECTH HEOOXOJMMBIE IPUMEPHI HE TOJIBKO IO
y4eOHUKY, HO M CaMOCTOSITEIbHO COCTaBJICHHbBIC, H3JaraeT Marepuaj IOocCJel0BaTelbHO U
MPAaBUIILHO C TOYKU 3PEHHUSI HOPM JIUTEPATYPHOTO SI3BIKA.

OTBeT OLEHHMBAETCS HA «XOpowlo», €CciIu CTYIEHT JAaéT OTBET, YAOBJIECTBOPSIOLUIMA TeM ke
TpeOOBaHUSAM, YTO W JUISI OIEHKH «OTIMYHO», HO JIONyCKaeT 1-2 OmMOKH, KOTOpPBIE caM e
UCTIPABIISIET, U 1-2 HeZ04YETa B MOCIIEA0BATEILHOCTH U S3bIKOBOM O()OPMIIEHUH M3J1araeMoro.
«Yoosenemeopumenvro» CTaBUTCS, €CIU CTYJEHT OOHApPYXUBAET 3HaHWE U NMOHUMaHHE OCHOBHBIX
MOJIOKEHUH TEeMbI, HO IpPH STOM: H3J1araeT MaTephaj HEMOJHO MW JIOIYCKaeT HETOYHOCTH B
OTIpeIeIICHUH MTOHATUH WK (POPMYITHPOBKE TEOPHIA; HE YMEET TIOCTATOYHO IITyOOKO U JI0OKa3aTeILHO
000CHOBATh CBOU CYX/IEHUS M IIPUBECTH CBOHU MPUMEPHI; U3JIaraeT MaTeprall Herocae 10BaTeIbHO U
JOMyCKaeT OMIMOKHU B SI3BIKOBOM O(OPMIICHUH U3JIaraeMoro.

O1eHKa «Hey0osnemeopumenbHoy CTaBUTCA, €CIIM OTBET HE YJIOBIETBOpSET TpeOOBaHUAM
MIOJIOKUTEITFHOM OIEHKH MJIH CTYACHT OTKa3bIBACTCS OTBEYATh HA KOHTPOJILHBIE BOIIPOCHI

Ouyenounvle mamepuansl 011 RPOMENHCYMOYHOU ammecmayuu é popme 3auema

dopma IpPOMEKYTOUHOU aTTecTanuu - 3auem. CructeMa OIICHUBAHHS TI0 CTOOAJUIBHOM IIKaNe B
coorBercTBUM ¢ BPC VYhuBepcutera. OC 3TOro Tuma JIOJKHBI BBISBIATH CTENEHb OCBOCHUS
TEOPETUYECKUX 3HAaHUU Kak 0azy mis GopMHUpOBaHUS KOMIIETCHIIUH, YMEHHS HUX MPUMEHSTH B
CUTYyalMsIX, MOJCITUPYIOMUX MPOPECCHOHATBHYIO NEATeIbHOCTh, a TakkKe C(HOPMUPOBAHHOCTH
xommerennuu [1K-1, 3agsaennoii B o. 1.
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11.
12.

13.

14.
15.
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18.
19.

20.
21.

22.

23.
24,

25.

26.

IIpuMepHBIii CIHCOK BONPOCOB K 3a4eTy
Ilenn u 3agaum cucTeMHOl Ouosioruu. MeToipl CUCTEMHON OHOJOrMM, €€ MECTO B
CTPYKTyp€ Hay4yHOT'O I103HaHUS.
Mognenu u MOAEIMPOBAaHUE KaK TEOPETHYECKUM MeTox HccienoBaHui. llenmn m 3amaqm
mMoaenupoBanus. OcoOeHHOCTH OHOIOTUYECKHX CUCTEM, KOTOPBIE HEOOXOIMMO YUUTHIBATH
IIPY MOZCINPOBAHUN.
OcHOBHBIE TIOHATHSA CHCTEMHOTO aHanu3a. CocraB, CTPyKTypa ¥ (YHKIHS CHCTEMBI.
Mogenupyromue oToopaxeHue.
Knaccudukanus moseneii. OCHOBHBIE BUJIBI MATEMATHYECKUX MOJCTICH. AHATUTHYECKUC U
YHCJICHHBIE MOJIEIIN.
OcHOBHBIE  3Tambl HAYYHOIO  HCCE€NOBaHUA.  B3auMmocBsI3p  MareMaTH4ECKOIO
MOJIEJIMPOBAHUS C IPYTMMH TEOPETUYECKUMH U SMIIMPUYECKUMHU METOJAMHU.
CrauuonapHoe cocrosiHue. [IpoOnema yCTOWYMBOCTH CTallMOHAPHOTO COCTOSIHMSL.
MatemaTtnueckoe onpeaeeHue yCTONUUBOCTH. ATTPAKTOPBI U PENEIIEPHI.
Juddepenunanpaple ypaBHEHUS: Pa3MEpHOCTb, MEPEMEHHBIE W IapaMeTPbl CHCTEMBI.
basoBble Mozgenn.
Mogenn  OMOJIOTMYECKHX  CHCTEM, ONHChIBaeéMble OJHUM JauddepeHInaIbHbIM
YPaBHEHHUEM: aHAIUTUYECKOE PEILICHUE.
KauecTBeHHOE HcceOBaHME YCTOMYMBOCTH CTAllMOHAPHOTO COCTOSIHUSI CUCTEM,
ONHUCBIBaEMBIX OAHUM JauddepeHnnanbHbIM  ypaBHeHUeM. Kputepuil ycroifunBoctu
JIanynosa.
JlickpeTHOe MO/IeIMPOBaHNE ONOIOTHYECKUX CUCTEM: Pa3HOCTHBIE MOJIEIIH.
JluckpeTHoe MoJenupoBaHUE OMOJIOTUYECKUX CUCTEM: MATPUUYHbBIE MOJIEIIH.
KagecTBeHHOe uccieoBaHuEe cUCTEM JBYX Ju(p(depeHIHaTbHbIX YpaBHEHUNA: METOJ
(a30BbIX TOPTPETOB, 0OCO0Ask TOUKA, BEKTOPHOE 110JI€ HAIIPaBJICHUN TPAEKTOPUH CUCTEMBI.
KagecTBeHHOe ucciieoBaHUEe cHCTEM JBYX JU(G(GEpeHIUANbHBIX YpaBHEHUNA: METOJ
M30KIUH. ['naBHble M30KIUHBL OmpenereHue yria NepecedeHHs] KOOPAMHATHBIX Ocel
(a30BBIMH TPAEKTOPUSMHU.
Y CTOMYMBOCTD CTALIMOHAPHOTO COCTOSTHUS CUCTEM JIBYX AUPPEpeHnaTbHbIX ypaBHEHUI.
XapakTepUCTUYECKOE YPABHEHNUE, €TO BBIBOJ.
Buasl yCTOMYMBOCTM  CTAallMOHAPHOTO COCTOSIHUS B 3aBUCUMOCTH  OT  KOpPHEH
XapaKTEepUCTUYECKOIO yPaBHEHUSI.
budypxanuonnas quarpamma.
HccnenoBanye MOAEIY JINHENHBIX XUMUYECKUX PEAKIIUH.
Mogens xuMuueckux peakiui JIoTku, ee KaueCTBEHHOE UCCIEIOBAHUE
Mopnenun B3aumojeicTBUS BYX BUIOB BonbTepa. OCHOBHBIE NOJIOKEHUS, JISXKAIUE B
OCHOBe Mojienei. OOImuii BUJI CUCTEMBI YpaBHEHHIA.
Mopnenb «XMIHUK-)KEPTBA», €€ BUJ U KaUeCTBEHHOE HcciaenoBanue. Henocratku Mmoaenu.
Tpurrepusie cuctembl, ux ocobeHHocTH. Ilapamerpuueckuii M CHUJIOBOH C€HocoO
NEPEKIIIOUEHUS] TPUTTEPHBIX CHUCTEM.
Mopenn B3auMOIEUCTBHUS 2 ABYX BHUJOB B YCIOBHUSAX OTPAaHUYEHHOIrO pocrta. TpurrepHsie
CBOICTBAa MOJIETIH.
Mogpens XKako6a-MoHO Kak TpUTTEpHAsi CHCTEMA.
budypkanus nuHamMuuyeckux cucteM. THIBI MEPEXON0B MEXIYy OCOOBIMH TOYKAMH.
Tomnonoruueckas SJKBUBaJIGHTHOCTb U KOpa3MepHOCTh Oudypkauuu. Tunsl Oudypxaruii.
budypkanuuu — karactpodsl. Karactpodsl «ckiaakay U «cOopka». YcIoBUS UX
BO3HHUKHOBEHUS U MOJEINHN Ul UX ONUCAHUS.
[TpenenpHBIN UK — OCHOBA aBTOKOJIE0ATENBbHBIX MPOLIECCOB B OMOIOTHYECKUX CUCTEMAX.
VYcnoBusi ero BO3HMKHOBEHMsSI M YCTOMYHMBOCTh. budypkamus AnmponoBa-Xomda, ee
oroOpakeHne Ha OudypraroHHON auarpamme. CynepKpuUTHUYECKast 1 CyOKpUTHYECKae
Ooudypkaum.



27. Mogenp «bproccensaTop». KadecTBeHHOE UCCIIEIOBAaHHE U YCIOBHS BO3HUKHOBEHUS
ABTOKOJICOAHUIHA.
28. BO3HUKHOBEHHUE MPEACIHLHOTO [UKIIA B MOJCIISX, OMUCHIBAIOIINX OMOIOTUIECKUE CUCTEMBI
(Ha BBIOOD).
29. Pepykuus yuclia IEPEMEHHBIX B MOJICTISX. BEICTphIC U Me/JIEHHBIC TTIEPEMCHHBIE.
30. MonaenupoBanne KHHETUKHA (PEPMEHTATHBHBIX peakiuid. Y paBHeHHe Muasauca-MeHTeH.
31. /lunamuyeckoe TMOBeACHUE cUCTeM Au(QepeHInaIbHbIX ypaBHEHUH B (pa3oBoM
npoctpanctBe. CTpaHHble aTTpakTopbl. JuHamuueckuit xaoc. CTpaHHbBIE aTTPaKTOPHI B
OMOJOrMYECKUX CUCTEMAX.
32. @pakransl U GppakTaTbHble MHOKECTBA. PazMepHOCTh (pakTanoB. dpakranbHble CBOWCTBA
OMOJOTrNYECKUX CUCTEM.
Kpumepuu oyenxu:
«Omauynoy»: OTBET TOJHBIA, OTPAKAIONINN OOJBIIMHCTBO CTOPOH PACCMaTPHBACMOIO BOIIPOCA; B
OTBET€ TPAMOTHO HCIONb3YEeTCSd TEPMUHOJIOTHS U JAIOTCS ONpPENENCHMS; IPOBEJCH aHalu3,
CpaBHEHHUE M TIPUBEICHBI KOHKPETHBIC TPUMEPBL. OTCYTCTBYIOT OIIMOKH B JOPMYTUPOBKE TEPMUHOB
1 OIlcHKE (DaKTOB.
«Xopowo»: B OTBETE OTPAKEHA OCHOBHAs CYTh pPAacCMaTpUBAEMOro BOIPOCA; TPaMOTHO
UCIOJIb30BaHa TEPMUHOJIOTHUS; IPOBECH aHAIN3, CPABHEHUE U IPUBEACHBI IpuMeEpHI. JlomyckaroTcs
HE3HAYUTEIIbHBIC YITYIICHUS ()aKTOB, HE3HAUYUTEIIBHBIC OITMOKH B TEPMUHOJIOTHH.
«YoosnemeopumenvHo»: CTyIEHT BBIIOIHWI 33JaHUE, HO MPH TOM JOMYCTHJ NMPUHIUIUATILHBIC
MOTPEIIHOCTH (HE3HAHWE HEOOXOJMMOHM Ui JaHHOTO BOIPOCAa TEOPUH, TEPMUHOJIOTHU U
(hakToJIOTHH).
«Heyooeremsopumenvho»: TIPU OTBETE CTYJCHTOM HE BBIIOJIHEHBI TPEOOBAHUS, YKa3aHHBIC IS
MOJIOKUTETBHBIX OTMETOK UJTU CTY/ICHT OTKAa3bIBa€TCS OTBEYATh HA BOMPOCHI OHIIETA.
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[Tporpamma coctaBieHa B coorBercTBUM ¢ TpeboBanusMu ®I'OC BO mo HampaBieHuto
06.04.01 buomnorwus.
[Iporpamma paccMoTpeHa Ha 3acefaHuUM  Kadeapbl (U3MKO-XUMHUUECKOM OHOJIOrHH,
ouounxenepuu u ouonHdopmaruxu 28.04.2022 r. nporokosn Ne 16.
; " Y =
3aB. Kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa 2. dT_
Hacmosawan npozpamma, He modxcem 0Ovlimb 60CHPOU36e0eHA HU 6 KAKOU opme Oe3

npeosapumenbHo20 NUCbMEHHO20 pazpeuieHus Kageopul-papadomyuxa npozpammol.



