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L enan v 32724y TUCHUILIAHBI:

Heab: W3yunThb OCHOBBI M METOABI CHCTEMHOTO aHajlu3a MPUMEHUTEIbHO K
OMOJIOTMYECKUM MPOIIecCcCaM U HayYUTh PUMEHSTH MOJyYEHHBIC 3HAHUS U HABBIKU JJI pPELICHUs
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 MPUMEHEHHUE Pa3IMYHbIX BHIUUCIUTEIBHBIX CXEM pacueTa MOJelei;
® O3HAKOMHUTHCA C KJIACCUYECKUMH MOJEISIMHU B OHOJIOTUHM U MPOJEMOHCTPHUPOBATH
3HAQYCHHE MATEMaTUYECKOI0 M KOMIIBIOTEPHOIO MOJICIUPOBAHUS ISl TTOHUMAaHUS

IPUPO/IbI OMOJIOTUYECKUX 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

I1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VueOmas mucoummmda b1.B.10 «Cucremuass OHOJIOTHMS» OTHOCHUTCS K 4YacTH,
dbopMupyeMoOil ydacTHHKaMU 0Opa30oBaTeIbHbIX OTHOUIEHUH. M3ydaercs Ha 2 Kypce B MEPBOM
cemecTpe.

2.2. Jlnst u3y4eHus JaHHOW y4eOHOM JUCIUIUTMHBI HEOOXOIMMBI 3HAHUS, yMEHUS U HABBIKH,
dbopMupyemMbie  MPENUISCTBYIOIMMHU  JUCHUIUIMHAMH  OakanaBpuara  («MaTematukay,
«buodpuzuka», «®dusuka», «MonekyispHas Ouosorus») u maructparypbl («KommbroTepHbie
TEXHOJIOTUH U MOJIETTUPOBaHUE B Ouonoruny», «buonnhopMannoHHbIe TEXHOIOTUN))

2.3. IlepedyeHp MOCTIEAYIONUX YICOHBIX TUCIHIUIAH, JJII KOTOPBIX HEOOXOJWMBI 3HAHUS,
YMEHUS M HaBBIKH, (hOpMUpYEeMble JaHHOH y4eOHON AUCHUITMHON: BionHeHne BKP.

III. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

[Ipouiecc ocBoeHMS NUCHUUIUIMHBI HampaBieH Ha (OPMUPOBAHME KOMIIETEHIIMM B
coorBercTBUU ¢ ®I'OC BO u OIl BO no nanHoMy HampasieHuto noarotosku 06.04.01
«buonorusy, npoduns «brnorexHoaorus 1 OMOMHPOPMALIMOHHBIE CUCTEMBD:

IIK-2: CnocoGeH TBOpYECKM HCIIONB30BaThb W MNPUMEHATh  (PyHAaMEHTaJIbHbIE
OMOJOrNYECKHEe NMPEACTABICHHUS U COBPEMEHHbBIE METOA0IOTMUYECKHE MTOAXO0IbI ISl ONIpeAETICHUS
NEpCHEeKTUBHBIX HAINPAaBICHUH HAyyHBIX MCCIEIOBaHUNH B 00JacTM OUOTEXHOJNOTUH U
O01oMH(OPMALIMOHHBIX CUCTEM.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘lel-ll/lﬂ no TMCHUIIJIMHE, COOTHECCHHBIX C
HHIAXKATOPpAaMH JOCTHKCHUS KOMIIeTeHIInii

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
METOJI0JIOTHYECKHE TIOIXObI
JUTSL OTIpEICTICHUS
MEPCIICKTUBHBIX

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

IPUMEHEHHUS METOJOB MaTeMaTH4ecKOro
CHUCTEMHOU Ouosorun B pamkax
HaIpaBJIEHUs TOATOTOBKU;

VYMeTh:  aJeKkBaTHO  CTaBUTh  3a/a4u

HUCCIICOOBAHUA U OITHUMHU3AILIUU CIIOKHBIX
00BEKTOB HAa OCHOBE METOJOB CHCTEMHOIO
aHaJIM3a; OCYIIECTBIATH (HOPMAIU3AIUIO H
aJIrOpPUTMU3ALUIO (YHKIMOHUPOBAHUS
HCCIIETyEMOM CUCTEMBI




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

HCCIIEI0BATEIbCKOM Bnaners: OCHOBHBIMH NpUHIATIAMUA
ACATCIIbHOCTH HCCJIEO0BAHUS CIIOKHBIX CUCTEM

WK 1.2 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 Pa3pabdoTOK
B cepe mpodeccrnonapHON
JEeSITeTFHOCTH.

MOJICIIUPOBAHUS OMOJIOTHYECKUX MTPOIIECCOB;
YMeTh: BbIOMpaTh  KJacc MOJCIU U
ONTUMHU3HPOBATH ee CTPYKTYPY B
3aBUCHMOCTH OT IIOCTAaBJICHHOH 3adauu,
CBOMCTB  MOJECIMPYEMOTO  OOBEKTAa |
YCJIOBHI MIPOBEACHUS IKCIIEPUMECHTA;
BBIOMPATH aJIcKBaTHBIE METOBI
HUCCIIeIOBAHUI MOACICH

Bnagetp: MeTromamMu — MaTEeMaTU4YECKOI'O
MOJICJIUPOBAHUS OMOJIOTMYECKUX MPOIIECCOB
A METOJaMH aHajh3a MaTeMaTHYECKHX

MOJCJIEH, HEOOXOIMMBIMH IS
poecCHOHANBHOM e TENIbHOCTH
HJIK k1.3 3HaTh: KJIACCU(PUKANUIO MOJEICH 1o

Bnazaeer naBeIKaMu
TBOPYECKOTO MMPUMEHEHUS
METOI0JIOTHUECKUX
MTOJIXOJIOB [T Pa3padOTKu
OMOJIOrHYECKUX MOJIEIIEH,
HOBBIX TEXHOJIOTHH 1
OHOJIOrMYECKUX 00BEKTOB C
LICJICHAIPABJICHHO
H3MEHEHHBIMU CBOMCTBAMH,
METOJIOB BBIPAOOTKHU
MIPAKTUUECKUX
pEKOMEHJaui.

CBOIiCTBAM, HCIIOIb3YyeMOMY armapary u
crieruuKe MOACIUPYEMOTo 00bEKTa
VYMeTh: pa3pabaTbIBaTh MOJEIU CHUCTEM C
HCIIOJIb30BAHHUEM PA3JIMYHBIX IIOAXOOO0B K
UCCIIC/IOBAHUIO  CHCTEM;  OCYIIECTBIISATh
COZIEPXKATEIBHYIO HHTEPIIPETAIHIO
pe3yIbTaTOB MOJICITUPOBAHUSI

BJIaIIeTI): COBPCMCHHBIMHU ITPCACTABJICHUSAMU
00 o0mmx mnpoOiemMax M MepCreKTUBaX
pasBuUTHA MCTOOOB U CPCIACTB CHCTEMHOM
Ouvonormm B 3aJadax HUCCICIOBAaHHUA |
OInTUMH3alINN OMOJIOTHYECKUX IIpOLECCOB U
CHCTEM




IV. COAEPXAHMUE U CTPYKTYPA JUCHUIIJINHBI

O0beM TUCHHUILIHHBI COCTABJIAET 2 3a4e€THBIX ¢IHHHUIILI, 72 Yaca.

W3 HuX peamusyercs ¢ MCIOJNb30BAaHUEM AJIEKTPOHHOIO OOyUYEHHS U AMCTAHIMOHHBIX 00pa3oBaTeNbHBIX TeXHOJIOrui He MeHee 20% 4JacoB OT
ayauTOpHOI paboTsl (4 yaca)
®opMa NPOMEKYTOUYHOM ATTECTANUN: IK3AMEH.

4.1 Cogepxanne TUCHMILUIMHBbI, CTPYKTYPMPOBAHHOE IO TeMaM, C YKa3aHHEeM BH/IOB Y4YeOHbIX 3aHATMH M OTBEJEHHOI0 Ha HUX
KOJIMYeCTBA aKA/IeMHYECKUX YAaCOB

Ne | Pasges nucmuIIMHBI/ TeMa g Bunet yueGHOI paboThl, dopma TeKyLlero
/" 9 BKJIIOYAsl CAMOCTOSITENIbHYIO padoTy 00yyaromuxcs, | KOHTPOJIA
= E MPAKTUYECKYIO IOATOTOBKY U TPYAOEMKOCTh ycneBaemMocTu/
2 S (B yacax) dopma
(5] o
o g NPOMEKYTOYHOM
T2, KonrtakTtHas paboTa npemnogaBaress ¢ =
) 2 aTrecranuu
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Sl = == IpakTuyeckoe, s
= @ = = -7
8 Q g o JlaGopaTopHoe 8 =
Q = 3anaTHe/ «
1 2 3 4 5 6 7 8 9 10
1 Tema 1. CucremHBII IOAXOJ B OHOJIOTHH. 3 3 P 6 KontponbHslii onpoc
MeTo10JIOTHS] CUCTEMHOTO aHaINn3a YcTHBIN TOKIaz
2 | Tema 2. MoaenupoBaHHe KaK OCHOBHOW METO 3 ] P 6 KontponbHsIit ompoc
CHCTEMHOT'O aHaJIN3a. Y CTHBIN T0oKIag
3 | Tema 3. Peammzaimu CHCTEMHOIO aHajin3a B KontponbHslii onpoc
OHOJIOTUHI 3 8 - 2 - 6 Pemenne 3amau
TECTUPOBAHUE
4 | Tema 4. Mogeanun OHOJOTHYECKUX CHCTEM, o
KoHnTposbHsIi onpoc
ONMChIBaEMble  ONHMM  JuddepeHIHanbHbM | 3 8 - 2 - 6
Pemenne 3anau
ypaBHEHUEM TIEPBOTO TMOPSIAKA
5 | Tema 5. Mojenu, onucbiBaeMble CUCTEMAaMU JIBYX 3 10 4 6 KonTponbHbii onpoc
ABTOHOMHBIX UG (EepPEeHIINAITBHBIX YPaBHEHUH Pemenne 3anau




6 | Tema 6. budypkamum IMHAMHYECKHX CHCTEM. 3 ] P 6 KonTponbHsIii onpoc
budypxanmonnas nuarpamma Pemenue 3apau
Y
7 | Tema 7. PactipesieieHHBIE CUCTEMBI. 3 ] D) 6 KonTponbHbii onpoc
Pemenue 3anau
8 | Tema 8. JIluHaMuuecKkue CHUCTEMBI BBICOKHX .
N N KonTtpobnslii onpoc
pasMepHOCTEH. JlnHaMUYeCKUit xaoc. | 3 8 - 2 - 6
Pemenue 3anau
PpakTaabHBIE MHOKECTBA.
4.2 [lnaH BHeayJUTOPHOH CAMOCTOSAATEIbHOM PadoThHI 00yYAIOIIUXCS 110 JUCIHUIJINHE
CamocTositenbHas pabora o0ydJaronmxcs Y4eOHO-MeToJHIeCcKoe
Cemectp HaszBanue pasnena, Temsl C T O1ieHOYHOE CPEACTBO obecneucrme
) OKH OCMKOCTb 9]
’ Bun camocrositensHOM paboTh P by CaMOCTOSTEIbHOM
BBITIOJTHEHUS (dac.)
paboTHI
Tema 1. CucteMHBIN TOIXOA B KB 1-10
KonTponbHbie Bompocs!
3 Ouosorun. MeTomoaorus Hoxnazel no Temam 1-3 1-2 6 . Pasnen 5 a-r
VY CTHBIN TOKIag
CHCTEMHOTO aHaJln3a
Tema 2. MonenupoBaHue Kak KB 11-25
N KonTponbHbie Bompocs!
3 OCHOBHOM METO]] CHCTEMHOT'O Jloknael 1o Temam 4-5 3-4 6 . - «-
VY CTHBIN T0KIax
aHaJIM3a.
Tema 3. Peanuzarmy cucTeMHOTO KB 26-35 KonTponbHbIe BOpocH! - -
3  |anaym3a B Guonorun peLIeHHE 32134 [0 TEME 5-6 6 TectupoBanue
3a1auu
Tema 4. Moaenu OMOIOrMYECKUX KB 36-45 K-
KonTtponbHbEIE BONPOCH
CHCTEM, ONMCHIBAEMBIE OJIHUM peLICHUE 321124 [0 TeMe
3 7-9 6 3a1a9u
¢ hepeHIMATEHBIM YpaBHEHUEM
MIEPBOTO MOPSIIKA
Tema 5. Mopenu, onuchiBaeMble KB 46-55 -« -
KoHTponbHbEIE BOIIPOCH
3 CHCTEMAaMH JIBYX aBTOHOMHBIX pelieHne 3a1ay o TeMe 10-12 6 saam
JddepeHInanbHbIX ypaBHEHUI .
Tema 6. budyprarun nuaammaeckux |[KB 56-70 K-
KoHTposbHbIE BOIPOCHI
3 |cucrem. BubypkanmonHast peLIeHne 3a/1a4 110 TeMe 13-14 6 sanam
Jrarpamma .
3 Tema 7. Pactipenenennsie cucremsl. |KB 71-80 15-16 6 KonTponbHbIe BOpocs! -«-

peUICHUC 3a71a4 10 TEME

3aJa41




CamocrosiTenpHas paboTa 00yJaronuxcst

Y4eOHO-METOINIECKOE

Cemectp Ha3zBanue pasneina, Tembl C T OLeHOYHOE CPEACTBO obecneucrme
) OKH OEMKOCTH 9]
’ Bun camocTositenpHOM paboThI P 126 CaMOCTOSITEIbHON
BBITIOJTHEHUS (dac.)
paboTHI
Tewma 8. [IluHaMHUYECKUE CUCTEMBI KB 81-90 KonTponbHbIe BOpocs!
3 [Bpicoxnx pa3sMEepPHOCTEIA. pEIeHHE 33129 110 TEME 17-18 6 3amgaun «

Hunamuyeckuil xaoc. dpakTajibHbIe [IpomexxyTouHOE
MHO’KECTBA. TECTHUPOBAHHE

OO6mwmit 00BEM CaMOCTOATEIIBHON PabOTHI 1O JUCIUTUINHE (Jac) — 48

W3 Hux 00beM caMOCTOSATEIbHOM paGOTbI C UCII0JIB30BAHUEM IJIEKTPOHHOI'O Oﬁy‘leﬂl/lﬂ

M TMCTAHIIMOHHBIX 00pa30BaTeJIbHBIX TEXHOJIOrni (4yac) - 48




4.3 Conepxanue y4eOHOIro MaTepuasa

Tema 1. CucremHublii noaxoa B 61osioruu. MeTo1010rusi CHCTEMHOI'0 aHAJIU3A

[Ipenmer u 3amaum Kypca. 3HadeHHE OMOJIOTMU KaK CUCTEMHOH AWMCHMIUIMHBL. [IpuHIUTIBI
CHCTEMHOT'0 IMOJIX0Aa B OHoyIOTMH. XapakTepHble YEePThl CHCTEMHOI'O aHAJIM3a U €r0 OCHOBHBIC
sransl. [Tpuammn Okkama. XonusM u penykiuonn3M. KubepHeTrnueckoe yrnpaBieHHEe B CHCTEMaX.
[Tpuniun oO6paTHOI CBA3H.

CucteMHBII aHanMM3 Kak TEOPETUYECKUH METOJ| MO3HAHUS, €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. MoaeanpoBaHue KAaK OCHOBHOI MeTO/l CHCTEMHOI'0 aHAJIH3A.

[Tonstue mogenu. OOBEKTHI, LIETU U METOABl MOJICIUPOBAHUS. MOJeNid B pa3HbIX HayKax.
Komnberorepubie u MaremaTuyeckue Mmojenu. Vcrtopuss mepBbIX MOJENEH B SKOJIOrMU. Psn
®ubonauun u «3070T0€ ceueHue». OyHTaMEHTAIbHbBIN U SMIIUPUYECKUIA TOJXObI K TIOCTPOSHHUIO
MaTeMaTUYeCKUX Mojelied uccienyemMbix cucteM. Crenuduka MOACTUPOBAHUS >KUBBIX CHCTEM.
Ponp MonenupoBanus npu aHanM3e SKOJIOTMYECKHX CHCTEM M B YIPABICHUU IPUPOAONOIb30BAHUEM.
Monenupytoiiee 0ToOpakeHue. ArperupoBaHue MOICIIH.

Knaccudukanuss mozenei: pealbHble M 3HAKOBBIC, KOHIIENITyalbHbIE M MAaTEMaTHUYECKHE.
CemelicTBa MaTeMaTUYECKUX MOJICNICH, WX TPEHMYIIECTBa W HemocTtarkd. CriocoObl MCCIIEIOBAHHUS
MOJIeJICH: YHWCJICHHbIC, AHAJTUTHUYECKHE, WMHUTAIlMOHHbIE. MOJEnu TUCKPETHbIE M HENPEPbIBHBIE,
TOUCYHBIE M TPOCTPAHCTBEHHBIC, JIETCPMUHUPOBAHHBIE M CTOXAaCTHUECKUE, CTAaTUYECKUE U
JIMHAMUYECKHE.

Tema 3. Peannm3anyuu cMCTEMHOI0 aHAJIHU3a B 0MOJIOTHH

OcHOBHBI€E ATaIbl CUCTEMHOTO aHau3a. Beidop npobiemsl. [locraHOBKa 3a1auu 1 OrpaHUYEHUE
ee cinoxkHoctd. Kmaccel rtunores. Tabmuua pemenunil. Konuenrtyamuzanums. Crenmguxarys.
Wnentudukanus. Peanusanus, nposepka u uccienoBanue Mojaenu. OnTuMuzanust. 3aKkIrounTeIbHbIN
cunTe3. HaOmoieHue 1 SKCriepuMEHT.

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

Mogenu, npuBoadne K ogHoMy IuddepeHaIbHoMy ypaBHeHuto. [loHsTHe pemieHus
OJIHOTO aBTOHOMHOTO Au(depeHunanbHoro ypaBHeHus. CTalMOHapHOE COCTOSIHUE (COCTOSTHUE
paBHOBeCHsI). Y CTOHYHMBOCTb COCTOSIHUSI paBHOBecHs. MeToabl olleHKH ycToiuuBoctu. Kpurepuit
JlsnyHnoBa. Pemenune nuneitHoro nuddepennmansioro ypasHeHus IIpumepsr: Mogenu pocra
YUCJICHHOCTH NONYJsAuUK. HenpepbIBHbIE MOIEIN: SKCIIOHEHIIMAIIBHBIN POCT, JJOTUCTUYECKUN POCT,
MOJEIIM C HAaWMEHbIIEH KPUTHUYECKOW YHCIEHHOCThIO. Monaenn ¢ HenepekpbhIBaroIUMUCS
IIOKOJICHUAMU. [[UCKpeTHOe JorucTudeckoe ypaBHeHue. Jluarpamma u sectuuna Jlamepes. Tumsl
pEeLICHUN IIPU PA3HBIX 3HAYCHUAX IapaMeTpa: MOHOTOHHBIE M 3aTyXaOIUME PELIEHUs, LHKIIBI,
KBa3MCTOXAaCTUYECKOE IIOBEJICHHUE, BCIBIIIKA YHCICHHOCTH. MaTpHU4YHbIE MOJEIN MOIMYJISIUM.
Binsnue 3anasabiBaHus.

Tema S. Mojaes, onucbiBaeMbleé CHCTEMaMHU ABYX aBTOHOMHBIX AH(p(pepeHnuaaIbHbIX
YPaBHeHUil

BricTprie 1 MeieHHBIE TTIepeMeHHbIe. MeTo ] KBa3ucTallMOHApHBIX KOHIeHTpaluil. Teopema
TuxonoBa. BeiBoj ypaBHeHHsT Muxasnnca-MeHTEH Kak MpUMEp pealu3aluy MPUHIHUIA Y3KOTO
MecTa. AHAJIMTHYECKOE pelleHue cucTeM AByX auddepeHumanbHbix ypaBHeHHU. KadecTBeHHOE
HCCTeIOBaHUE CUCTEM IBYX auddepeHnanbHbiXx ypaBHeHuU. da3oBas MmiIocKocTh. Da3oBbIN
noprper. Merox wu30KkiuH. [7aBHbIE HW30KIWHBL. Y CTOWYHMBOCTh CTALMOHAPHOI'O COCTOSIHUS.



JIuneitnbie cucteMsl. Tumnsl ocoObix Touek: Y3EJI, CEJIO, ®OKYC, LIEHTP. Moxens cucTeMbl
XUMHUYECKHUX PEAKLUU MEPBOTO NOPsJIKa.

HccnenoBanue yCTOMYMBOCTH CTAalMOHAPHBIX COCTOSHUM HEIMHEHHBIX CHCTEM BTOPOIO
nopsiaka. Meron JlsamyHOBa nuHeapu3allMM CUCTEM B OKPECTHOCTH CTALMOHAPHOI'O COCTOSIHMS.
[Tpumepbl uccleIOBaHMS yCTOWYMBOCTH CTAlMOHAPHBIX COCTOSHUN Mojenell OMOJIOTHYECKUX
cucteM. YpaBHeHus Jlotku. YpapHenus Bonsreppa. Meton dynkiuu JlsmyHoBa.

Tema 6. budypkauuu nnHamuyeckux cucreMm. budypkaumonnas guarpamma

budypkannn nunamudeckux cucrem. Tumsl Oudypkanuii. budypkannonasie ruarpaMmsl 1
¢dazonapamerpuueckre noprpersl. Katactpodsl. MynpTHCTalMOHAapHBIE CHCTEMBbl. Tpurrep.
IIpumepsl cuCTEM C ABYMsI yCTOMUMBBIMHU CTAallMOHAPHBIMU coCTOAHUAMU. Konkypenuus. CunoBoe
U IapaMeTpUuecKoe MepeKitoueHue Tpurrepa. Ipononus. OT00p 0JHOrO U3 JBYX M HECKOIBKHX
paBHOIpPaBHBIX BUIOB. [ eneTnueckuii Tpurrep XKakoda 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 Kojebanuil. Mojenb 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. HeycTolHdnMBOCTH TOMOI€HHOTO
CTallMOHAPHOT'O COCTOsTHM. PactpocTpanenue BOJHBI B cuctemMax ¢ auddysueit. Cucrema peaxiusi-
muddy3us ans aByx ypaBHeHMH. MccnenoBaHue yCTOHYHMBOCTH TOMOTI'€HHOTO CTAallMOHAPHOTO
cocrosHMs. Tunbel HeycroWumBocTed. Pacnpenenennas cucrema «bproccensiTop» Kak MOJEIb
akTUBHOM cpenpl. Peaxius benoycoBa-)KabotuHckoro. Moaen OKpacku MIKYp *KUBOTHBIX.

Tema 8. /luHamu4yeckne cHCTeMbl BBICOKMX pa3MepHocTeil. /lMHaMu4Yeckuil Xxaoc.
@pakTajJbHble MHOKECTBA.

OCHOBHBIE MOHATHUS TEOPUH JUHAMUYECKHUX cUcTeM. [IpenenbHbie MHOKECTBA. ATTPAKTOPBI.
Crtpannsble arTpakTopsl. JuHamudeckuit xaoc. Kputepuu nuHamMmuueckoro xaoca. JIMHeHHbIN aHamm3
yCTOMYMBOCTH TpaekTopuil. JluccunatuBHble cuctembl. Cxatue ¢a3zoBoro oObema s
JUCCUIIaTUBHBIX CHCTEM. YCTOMYMBOCTh XaOTHMYECKUX peuieHud. Pa3MepHOCTh CTpaHHBIX
aTTPaKTOPOB.

@pakranel Kak TeoOMeTpudeckuil o0pa3 JeTepMUHHUPOBAHHOTO xaoca. DpakTalbHbIe
pasmepHoctu. KpuBas n «cHexunkn» Koxa, KanrtopoBo MHOXkecTBO M koBep CepnuHCKOrO.
Pasmepnocts Xaycnopda-besukoBuua. Iloroueunas, uHpOpMalMOHHAs U KOPPEISLUOHHAS
pazMepHocTH. COOTHOIIEHNE 3TUX pa3MepHocTel. PpakTalbHOCTh IpaHul]. OpakranabHas Ipupoaa
OMOJIOTMYECKHUX CHUCTEM.

4.3.1. IlepeyeHb CeMHMHAPCKHX, IPAKTHYECKUX 3aHATHI M J1a00PATOPHBIX padoT

Ne Ne HaumeHoBaHne ceMHHAPOB, TpynoemkocTts (4ac.) Ouenounsle | ®opmMHupyeMbIe
/H | pa3gena NMPAKTHYECKUX U Becero | W3 uux cpeacTBa KOMIIETEHI[HH
M TeMbI JIa0OPaTOPHLIX padoT 4aCOB | MpaKTHYECKas (MHIAMKATOPHI)
MOAr0TOBKA
2 3 4 5 6 7
1 Tema 1 CHCTEeMHBIN ITOIX0]T B 2 KontponbHsie Hﬂr[[;('l

ouojiorun. MeTomoJIorus BOIIPOCHI KL

CHUCTEMHOTO a aﬂ3a op a HAK 1.2

HCTEMHOT'O aHaJIH JOKJIag WK s




2 | Tema2 MOI[CJ'II/IEOBEIHI/IG Kak 2 KOHTpObHbIE MK-1
OCHOBHO# METOJI CUCTEMHOT'O HIK ik 1.4
BOTIPOCHI IR
aHam3a. OKITAx K 11k 1.2
HJIK k13
3 | Tema3 | Peanu3zauuu CUCTEMHOIO 2 MK-1
aHaM3a B Ouosoruu. Penrenue KoHTposbHbIe MK prc 1.1
i depeHnnanTbHbIX BOIIPOCHI HIK nx 1.2
YpaBHEHUI METOIOM TCCTUPOBAHHC MK k1.3
pasJiesieHus MepeMEHHBIX.
4 | Tema4 | OueHka yCTOMYHUBOCTH 2 IK-1
KonTponbHbie WIK
CTaIlIOHAPHOT'O COCTOSHUS. BOMDOCLL K rix 1.1
HemnpepbIBHbBIE i JUTCKPETHBIE 33;;{“ HJIK 1k 1.2
MOJEIIH. MK k1.3
5 | Tema5 | Mozenu, onyuchIBacMbIC 2 K-1
CHUCTEMaMH JBYX aBTOHOMHBIX MK nk 1.1
1 GepeHInaIbHBIX KontposnsHbie MK 1.2
yPaBHEHHUIA. BOIIPOCHI WK 1k1.3
XapakTepucTuiecKoe 3a7a4n
ypaBHeHHUe. THIIBI 0COOBIX
TOYEK.
6 | Tema5 | [locrpoenue (a3oBbIX U 2 IK-1
KUHETHYECKUX MMOPTPETOB. KourposbHbie HJIK k1.1
Y CTOWYIUBOCTD CTAIHOHAPHBIX BOITPOCHI MK 1.2
COCTOSIHUI HEJIMHENHBIX 3aa4d HJIK nx1.3
CHUCTEM BTOPOTO MOPSIIKA
7 | Tema 6 | budypkaunu TMHAMAYECKUX 2 KonTponbHbie IK-1
cucreM. budypkannonnas BOIIPOCHI MK ik 1.1
nquarpamma. TpurrepHeie 3a1a4u MK 5k 1.2
CHUCTEMBI U NPEJICbHbINA UK. HJIK nk.s
8 | Tema 7 | PacnpeneneHHbIE CUCTEMBI. 2 MK-1
KonTponbHbie WK
CucreMa «ypaBHEHHE- BOIDOCLL K 1k 1.1
muddy3us» B XUMAYECKUX U p MK 5k 1.2
3a7a9u HJIK 113
OHMOJIOTHYECKUX MOJICTISIX. :
9 | Tema 8 | JluHaMHU4YECKHE CHCTEMBI 2 K-1
N KonTponbHbie WK
BBICOKHMX Pa3MEpPHOCTEH. BOIDOCLL K 1k 1.1
JuHamuueckuit xaoc. “a I;qn UK k1.2
DpaxTaibHble MHOXKECTBA. A MK 113

4.3.2. Ilepeyenr Tem (BONPOCOB), BBIHOCHMBIX HA CaMOCTOSITEIbHOC H3y4YCHHE
CTYJIeHTAMM B paMKax caMocTosiTeJbHOi padoTsl (CPC)

Ne i/ Tema 3aganue ®opmupyemas NIAK
KOMIETEeHINA
Tema 1. CucreMHbIi 1. [ToaroToBKa HOKJIAH0B IO TEME TIK-1 UK k12
1 MOJX0/1 B OUOJIOTHH. 2. IloaroroBka K KOHTPOJIBHOMY
Meroponorus onpocy
CHCTEMHOTO aHaIIn3a
Tema 2. MopenupoBanue | 1. [loaroToBka JOKJIaI0B 1O TEME IIK-1 UK nx 1.1
2 KaK OCHOBHOM METOA 2. IloaroroBka Kk KOHTPOJIBHOMY UK k1.3
CHCTEMHOTO aHaJIN3a. onpocy
Tewma 3. Peasmmsanin 1. [ToaroTOBKA K KOHTPOJIHLHOMY TIK-1 UK k12
CUCTEMHOI'0 aHAIIM3a B onpocy HJIK k13
3 Ouonornu 2. IloaroroBka B TEKyLIEMY
TECTUPOBAHHUIO
3. Pemienue 3aad 1o Teme
4 Tewma 4. Monenu 1. [loaroroBka K KOHTPOJIBLHOMY [K-1 HIK k1.2
OHOJIOTHYECKHX CHCTEM, OIpocy HJIK k13




OIIMCBIBAEMBIEC OTHUM 2. Pemenue 3a1a4 1o teme

mudhepeHInaTEHBIM

YpaBHEHHEM TIEPBOTO

nopsiika

Tema 5. Mogenu, 1. IIoaroroBka K KOHTPOJIBHOMY IIK-1 HIIK nx 1.1

ONMCHIBAEMBIC CUCTEMAMU | OIPOCY HIIK k1.2
5 JIBYX aBTOHOMHBIX 2. Pemenue 3ama4 o teme UK k1.3

nddepeHInaTbHBIX

YpaBHEHUI

Tema 6. budypkarun 1. [loaroTroBKa K KOHTPOIHEHOMY IIK-1 WK k1.2
6 JTMHAMHYECKUX CHCTEM. omnpocy HJIK k1

budypxammonnas 2. Pemienwne 3amad mo Teme

Juarpamma

Tewma 7. Pactipenenennsie | 1. [loaroroBka Kk KOHTPOJIBHOMY [K-1 UK k1.2
7 CHCTEMBI. orpocy HJIK nx13

2. Pemenue 3aga4 1o Teme

Tema 8. Ilunamuyeckue 1. IToaroroBka K KOHTPOJIBHOMY IIK-1 HIK nx 1.1

CHCTEMBI BBICOKHX orpocy HJIK ik 1.2
] pa3MepHOCTEH. 2. Pemienne 3amay mo Teme UK nk13

Junamuyeckuii xaoc. 3. [loAroToBKa K NPOMEKYTOUYHOMY

@paxTaibHbIE TECTUPOBAHUIO

MHOJKECTBa.

4.4. MeronnuecKkue yKa3aHus 110 OPraHU3alUM CAMOCTOSITEIbHOI Pa0doThI CTYIeHTOB
CamocrosTenpHas padoTa CTyIeHTa MPECIeyeT CISAYIOINE IIeIH:

® COBEpIICHCTBOBaHHE HABBIKOB C€aMOOOpa30BaTeIbHOW pPa0OTHI KAk OCHOBHOTO IYTH
TIOBBIIICHUS] YPOBHS 00pa30BaHUS;

e yraoyOJeHHe U pacuIupeHre 3HaHUH 10 MPeIMETYy.

[To pmucuumnuae «CucreMHas OHONOTHSA»  TpEIaraloTcs  cieayromme  (GopMBI
CaMOCTOSITENIbHOM paboThI:

a) YruyOlleHHBI aHaau3 HayYHO-METOJWYECKOW IHUTepaTypbl U H3Yy4YEeHHE Y4eOHOro

Marepuaia, MpeaycMOTPEHHOTO pabodeil mporpaMmoii;

0) MOATOTOBKAa K KOHTPOJLHOMY OMPOCY Ha MPAKTUYECKUX 3aHATHSIX;

B) IMOATOTOBKA YCTHBIX JOKJIAJ0B C MIPE3CHTAIINECH;

I) pelieHue 3a/1ay;

1) TIOATOTOBKA K TECTHPOBAHUIO MO OTACIBHBIM pa3jienam IUCIUIUTMHBI

Tucomennvle pabomul. 1711 cCaMOCTOSITENFHOTO U3YYEHUS TEM PEKOMEH IYeTCsI UCTIONB30BaTh
OCHOBHYIO W JOOIIOJHHUTCIBHYIO JIMUTCPATYpPy, a TaKKC HUCTOYHUKH, HaﬁﬂeHHble npu mnmomMoumm
MH(OPMAIIMOHHO-CIIPABOYHBIX M MOMCKOBBIX. J1JIs 3aKperieHus] MaTeprana peKOMeHAYeTCs AeNaTh
KpaTKHUE KOHCIICKTHI I10 TEMC.

Yemuwvui 0oknao — 31o coobiienue B reuenue 10-15 MUH, B KOTOPOM CTYAEHT B JIAKOHUYHOU
dbopme AOMKEH H3JIOKHUTh MaTepHal MO COOTBETCTBYIOIIECH TEME, MPUIIEPKUBASCH CIICTYIOIIETO
IJaHa: BBEJCHHE, OCHOBHAs YacTh, 3akitoueHue. Jlokiaa compoBOXKIAETCA Mpe3eHTaIueH,
OTpaXkarolleld OCHOBHBIE TIOJIOKEHHSI 1O COOTBETCTBYIOIIEH TeMe, BKIIOYAIOIICH HAarsIHbIC
MaTepuasbl (CXembl, Tabnulibl, GoTo u T.1.). [Io OKoOHYaHUU TOKTala CTYICHTY 3aJJaf0T BOMPOCHI, KaK
npenoaaBaTeyib, TaK U CTYJCHTBI, HAa KOTOPBIC JOKIaJIHUK JOJDKCH JaTh HCUCPIBIBAIOIIUE OTBCTHI.

Pexomenoayuu no noocomoske npesenmayui.

[IpesenTanuu — crnoco® mnpencTaBieHUs] HH(GOPMAIMM, COYETAIONMA B cede TeKCT,
TUINEPTEKCTOBBIE CCHUIKU, KOMIBIOTEPHYIO aHUMAIIUIO, TpapuKu, BUACO, MY3bIKY U 3ByKOBOU DS,
KOTOpbIE OpraHU30BaHbl B €AMHYIO cpely. IIpeseHTanuss uMeeT CrOXKeT, CUEeHapui U CTPYKTYpY,
OpPraHM30BaHHYIO JUIsl ynoOHOro Bocmpusitus uHPopMaruu. OTIWYUTENEHOM OCOOEHHOCTHIO
IIPE3EHTALMHU ABJIETCS €€ MHTEPAaKTUBHOCTD, TO €CTh CO3/1aBaeMasi AJIsl I10JIb30BaTENsI BO3MOXKHOCTh
B3aMMOJICHCTBUS Uepe3 dJIEMEHTHI YIIPaBICHHUS.



[TpesenTanust Bcerga COCTOMT M3 JBYX OCHOBHBIX KOMIIOHEHTOB: MH()OPMAIUH, KOTOPYIO
BBICTYIAIOUINI XOYET JOHECTH JI0 ayJUTOPHH, U MaHEPHI n3NoxkeHus. Hanucanuelii Ha Gymare TEKCT
noMoraeT 0ojee YeTKO U MOCIeA0BATENIbHO H3JI0XKUTh MaTepual. [Ipe3eHTanuu oObIYHO AETaoT B
PowerPoint, B Impress, 1160 B Acrobat. XKenaTenbHo npuiepKUBaThCs MPUHIIMIA: OJUH CIIANT -
OJIHA MBICIIb. TUTYJIBHBIN CJIAN]T TOJKEH COJIEPKaTh Ha3BaHUE NIPE3CHTALNH, €€ aBTOPA, KOHTAKTHYIO
uHpopmanuio aBTopa. Ha BTOpoM ciaiie oObIYHO MpENCTaBJICH IUIaH MPE3EHTAI[H, OCHOBHBIC
paszfensl WM BOIPOCH], KOTOpbIE OyAyT paccMOTpeHbl. OCTalnbHBIE CIANABI HYKHO CTPOHTH IO
MOJIETIN: TE3HC - apryMEHThI — BbIBOJ. BBIBOJIBI Beernia JOKHO OBITh JaHbl SICHO U JIAKOHUYHO Ha
otaensHOM cnaiiae. [Ipeanocnenuuii cnaii 1oKeH coaepxkarb HHPOPMAIHIO 00 HCIOIB30BAHHBIX
MCTOYHUKAX JIUTEpaTyphl, HMHTepHET-pecypcax. [locneanuii cnaiii MOXKET MOBTOPATH TUTYJIBbHBIN C
nobasienneM (pasbl «Criacu6o 3a BHUMaHUE! »

Ha cnaiinpl nOmKHBI MOMAcTh TOJIBKO CaMble Ba)KHbIE TE3UCHI W JIaHHBIE, a TaKkKe
rpadUyecKuil Marepual: IuarpaMMmbl, pUCyHKH, (otorpaduu. CrapaiiTech AenaTh Claiabl Ha
OJTHOPOJHOM CBETIIOM (poHe ¢ Oosiee KOHTPACTHBIM TeKcTOM. KitoueBble clioBa B MPEASIOKEHUU
JydIIe BBIACIATH KUPHBIM IIPUPTOM WIIH IBETOM. TEKCT MUIINTE KPYITHO, ITIOTHO HAOpAaHHBIN TEKCT
CJI0’KHEE BOCTIPUHUMAETCSI.

4.5. llpumepHasi TeMaTHKAa KYpPCOBbIX Pa®oT (MPOEKTOB): HE MPEAYCMOTPEHBI Yy4EOHBIM
IJTAHOM.

V. YYEBHO-METOINYECKOE U TH®OOPMALIMOHHOE OBECIIEYEHHUE
JUCIHUITVINHBI
a) nepeveHb JUTEPATYPbI
1. buomorums  knerku.  DUUKO-XMMHUYECKHE,  CTPYKTYPHO-(QYHKIHOHAIbHbIE U
nH(popMamOHHBIE OCHOBHI [ TekcT] : yuel. mocobue / I'. @. XKerynos [u ap.] ; pen. I'. @.
XKeryHos. - 5-e u3a., crep. - M. : Jlenann, 2018. - 542 c. - ISBN 978-5-9710-4976-0 +
2. buodusuka [DnexktpoHHsli pecypc] / M. B. BonbkeHITeH. - DI€KTPOH. TEKCTOBBIE JIaH.
- Mocksa : Jlanb, 2012. - 594, c. - ISBN 978-5-8114-0851-1+
3. Hcaesa B.B. Cunepreruka ans 6uonoros [Tekct] : BBogusiii kype / B. B. Ucaesa. - M. :
Hayxka, 2005. - 158 c. - ISBN 5-02-033973-3 (4 5k3.) +
4. Mappu JI. Henuneitnsle nud¢epeHumnansHple ypaBHeHHs B Ouosoruu: Jlekuum o
mojensax: Ilep. ¢ anrn. / Iog pea. A. I. Msimkuca. — M.: Mup, 1983. — 397 c. (10
9K3.)+
5. Huxonmac I'. CamoopraHu3zanusi B HEpaBHOBECHBIX cucTeMax: OT IUCCUIAaTHBHBIX
CTPYKTYp K ynopsiioueHHocTd yepe3 ¢uykryanuu / I'. Hukonue, U. Tlpuroxus ; nep. ¢
anri. B. @. [Tacrymenko. - M. : Mup, 1979. - 512 ¢. (2 7k3.) +
6. IlpuHUMOBE ¥ METOABI OMOXMMUU U MOJIEKYJIIPHOM OHOJIOTHH [DIEKTPOHHBINH pecypc] /
K. Yuncon, JIx Yonkep. - DIeKTpoH. TEKCTOBbIE JjaH. - MockBa : Jlaboparopusi 3HaHHIA,
2015. - 848 c. - OBC "Jlanp". - Heorpanuy. goctym. - ISBN 978-5-9963-2877-2+
7. Pusamuenko I'.}O. buodusnyeckas nuHaMuKa NOPOAYKIIMOHHBIX TmpoieccoB [Tekct] /
[".1O. Pusnnuenko, A.b. Pybun. - Wxesck : UH-T kommbroTep. uccnen., 2004. - 463 c. -
ISBN 5-93972-360-8 (4 3k3.)+
8. XayOonpn b. BBeneHue B BBIUMCIMTENbHYIO OMOJIOTHIO. DBOMIOUMOHHBIA moaxon / b.
XayOomnbn, T. Bue ; mep. ¢ anrn. C. B. Uynosa ; pea. U. U. Apramonosa. - NxkeBck :
PerynsapHas u xaotnueckast auHamuka : IH-T komnerotep. ucenen., 2011. - 455 ¢. -ISBN 978-
5-4344-0014-5 (2 2x3.)+

0) nepuogUYecKHe U3TAHUS

«buonornvueckne MmeMOpansl», «bnoxumusy», «buodusukay, «buorexnomorus», «Bompock
OMOJIOTHYECKO, MeTUIMHCKOM U ¢apmaneBTHueckor xumum», «M3Bectusst PAH. Cepus
ouosnoruueckas », «Muxkpobuonorus», «MonekyispHas Oouonorus», «l[Ipukinannas 6uoxumus u
MHUKPOOHOIOT U



B) CIIMCOK aBTOPCKHUX METOAUYECKUX Pa3padoToK:

1. buodwusuka: yuebno-meromuueckoe nocooue / A. A. Ilpucraska, I'. B. IOpunosa, 3. A.
Edpemenko, B. JI. Muxaiinenko, B. I1. CanoBaposa ; [mox o6m. pex. B. I1. CamoBapoBoii]. —
Wpxkytek : U3pnarensctBo UT'Y, 2021. — 1 31€KTpOHHBIN ONTUYECKUN JUCK

r) 0a3bl JaHHBIX, HH(POPMAIHOHHO-CIIPABOYHbIE U MTOUCKOBbIE CHCTEMBI

1. http://www.protein.bio.msu.ru/biokhimiya/index.htm - MHTepHET-BepCcUsi MEKITyHAPOIHOTO
KypHaia 1O OHOXMMHM ¥ OHMOXMMHYECKHM acIeKTaM MOJEKYJSpHOW Ouosoruw,
OMOOpPraHMYEMCKON  XHMHUH,  MHUKPOOHOJOTHMH, HMMYHOJOTHH,  (u3noIoruu
OonoMeuIMHCKUX ucccienopanmii. Crateu B pdf-popmare.

2. http://www.6years.net/index.php - mnopranm OecriaTHOH MEIUIMHCKOW WH(MOpPMAIUH,

COZIEPIKUT OOJIBIIOE KOTMYECTBO KHUT, Y4EOHBIX TTOCOOMH OMOXUMHYECKON HAITPABJICHHOCTH.

http://www.chemexper.com/ - MOMCK XUMHUYECKHX COCAMHEHUH B Pa3IMYHBIX 0a3aX JaHHBIX

4. http://www.dmb.biophys.msu.ru - MHdopmanmonHas cuctema «JlMHaAMHYECKHE MOJCITU B
OMOJIOTUM», pacCUMTaHHAs Ha IIHUPOKUNA KpYyr TOJb30BaTeNel, BKIIOYaeT B cedd
THIIEPTEKCTOBBIE  JOKYMEHTBI W  peNAIMOHHBIE ©0a3pl JaHHBIX ©  o0OecreyrBaeT
YHUPUIIMPOBAHHBIA JOCTYNl K pa3HoOOpa3HOW HHGOpMAIMU IO JAaHHOM MNpeaMETHOI
obacTH.

5. http://www.elibrary.ru/defaultx.asp - HayuyHas snexkTpoHHas OubOmuoTeka, KpyHmHEHIINN

poccuiickuii MH(GOPMAIIMOHHBIA TOPTall B 00JIACTM HAYKH, TEXHOJOTHUH, MEIUIMHBI M

o0Opa3oBaHMsl, ColepKalIiil pedepaThl U MOITHBIE TEKCTHI Oosiee 12 MJIH HAay4YHBIX cTaTel U

myOJIMKanui.

http://www.emolecules.com/ - MOKUCK COeTUHEHN B KOMOMHATOPHBIX 0a3ax JaHHBIX

http://www.ncbi.nlm.nih.gov/ - NCBI (National Center Biotech Information)

8. http://www.ncbi.nlm.nih.gov/blast - mnporpamMMa BbeIpaBHHBaHHS MOCIEI0BATEIbHOCTEN
BLAST (Basic Local Alignment Sequence Tool)

9. http://www.ncbi.nlm.nih.gov/pubmed - PubMed, TekcToBas 6a3a gJaHHBIX MEAUIIMHCKHX W
OMOJIOrMYeCKUX MyOIMKalui Ha aHTJIMHCKOM SI3bIKE, SIBIIsieTCSl OecriaTHOW Bepcuel 0azbl
nma"Haelx MEDLINE.

10. http://www.rcsb.org/pdb/ - 6a3a ganubix o cTpykType O6enkoB PDB (Protein 3D Structure
database)

11. http://www.tusearch.blogspot.com - TIoWCK APJEKTPOHHBIX KHUT, MYOJHMKAIUNA, 3aKOHOB,
I'OCToB Ha caifTax Hay4YHBIX JJIEKTPOHHBIX OMOMMOTEK. B monckoBuKe 0TOOpaHBI JTydIINe
O0uOIMOTEKH, B OOJBIIMHCTBE KOTOPHIX MOXKHO CKadyaTh MaTepHajbl B MOJTHOM oObeme Oe3
peructpanuu. B cnucok BKITIOYEHBI OMOIMOTEKM HMHOCTPAHHBIX YHUBEPCUTETOB M HAYUHBIX
OpraHu3aIui.

12. OBC «M3narenscTBo Jlanb». Anpec nocryna http://e.lanbook.com/

13. OBC «PykonT». Anpec goctyna http://rucont.ru/

14. OBC «A#bdyke». Aapec nocryna http://ibooks.ru

15. OBC «tOpaiit». Aapec gocryna: http://biblio-online.ru/
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VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI
6.1. YueOHoO-1200paTOpHOE 000py/10BaAHUE:

AymaTopust U TIPOBEJCHHS 3aHSATHIA MPAKTUYECKOTO THIA. AyTUTOpHsS 00OpyIOBaHa:
cneyuanusupoganuol (yaeOHon) mebenvio Ha 12 OCagOUYHBIX MECT; 000pYIOBaHA MeXHUYeCKUMU
cpeocmeamu ooyuenus: Ilpoexktop Epson EB-X03, Okpan ScreenMedia, Jlocka aymutopnHas
MeJioBasi, MarHuTHasi, Jlaboparopus opran xumud - [1Ika¢ BerrsokHOH AD-221"- 2 11T., XUMHUYECKHHA
mkad (cremmax) -1 mr., JlabopaTOpHBIN CTON C BBIKATHBIMH TyMOaMu — 5 mT., XOJOJWIbHHUK
«MUHCK» - 2IIT., Amnmapat Ui BEpTUKAIBHOTO 3eKkTpodopesa — 1 mr., BakyyMHBIN HcnapuTenb


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/

PBO-64 — 1 mr., Bonemerp BY-15 — 1 mit., lesunrerparop Y/-20 — 1 mr., MI3mMepurens HOHHBIX
conpoTuBiieHnd (umrenanca) - 1 mT., Mcrounuk nutanus s dnekrpodopesa "Dapd" — 1 mrT.,
Ocmnorpad yauBepcanbHbIid AByxsrydeBoi C-55 — 1 mr., Tepmoctat TC-80 — 1 mmt., learpudyra
K-24 — 1 wr., Hentpudyra MIIB-310 — 1 mt. HoyrOyk Lenovo G580 — 1 miT. Bechbl aHAIMTHYECKHE
HR-200 — 1 ., Becol nabopatopusie OHAUS — 2 mir., pedppakromerp UPD 45462M — 1 .,
pedpakromerp YPII — 1 mr., porosnexrpokanopumerp KF 77 — lmt., nenrpudyra madoparopHas
OIIK-8 — 1 mrT., nenrpudyra madop-s, meauuuH-s1, HactonbHas L[[JIH 16 ¢ mMukpomporec-HoH
cucteMoit ynpasi — 1 mr., ciekrpodoromerp CD-2000, hepmentep Minifors Speco 6akTepuanbHbIA
— lmT., repmoctatr WB4MS Boanblii /¢ nepememBanuem/ - 1 ., repmoctar TC-1/80 CITY — 1 mT.
CIIy’KalllUMU 7S TIpe/ICTaBlIeHUs] yueOHOH MHpopManuu 1no aucuuminie «CucreMHas Onoiorus»
V4eOHO-HA2AAOHBIMU NOCOOUAMU, OOECTICUNBAIOIINMY TEMAaTHYECKUE WILTIOCTPALMH 10 IUCIUILTIHE
B BUJI€ IPE3CHTALUH.

Komnelotepslii  kiacc (yueOHast ayauTopusi) JUlsl TPYNIOBBIX M HHAWBHUIYaJIbHBIX
KOHCYJIbTAllMi,  TEKYILEero KOHTPOJII M  NPOMEXKYTOYHOM  aTTecTaluH, OpraHu3aluu
CaMOCTOSITEITLHOM pabOTHI. AyIUTOpHS 000pYI0BaHa: CIICUATN3UPOBAHHOM (Y1eOHOI ) MeOCITBbIO Ha
20 mocaZo4HBIX MECT, JOCKOH MeJoBOH; 00OpyAOBaHa TEXHUYECKUMH CpEACTBAMH OOYUEHHS:
Cuctemnsiii 610k PentiumG850, Monutop BenQ G252HDA-1 m.; Cucremusiii 6moxAthlon 2
X2 250, Mounutop BenQ G252HDA — 8 mrt.; Cucremubiii 610k PentiumD 3.0GHz, Monwutop
Samsung 740N — 3 mmr.; Mouo6aok IRU T2105P — 2 mr.; Cucremusiii 6ok Pentium G3250,
Monutop BenQG955 — 1 mt.; Cucremusrii 6;10k Pentium G3250, Monutop BenQ GL2250 — 1 miT.;
Cuctemnsrii 610k Pentium G3250, MonuTtop Samsung T200 HD — 1 mit.; Cuctemusiii 6:10k Pentium
G3250, Monutop Samsung T190N — 1 mwt.; Cuctemnsliii 610k tium G3250, Monutop Samsung 740N
— 1 mr.; ¢ HeorpaHnuueHHbIM JoctynoM K cetu Murepner; Ilpoekrop BenQ MX503; sxpan
ScreenVtdiaEcot. Hoytoyk Lenovo G580 — 1 mir. C HeorpaHW4eHHBIM JIOCTYIIOM K ceTH MIHTepHeT
1 obecrieueHreM JI0CTyIa B 3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO CPEly OpTaHU3aIiH.

[Tomerienus 11 XpaHeHUs U TPOPHUIAKTHYECKOT0 00CTyKUBaHHsI y4eOHOTro 000py/JOBaHUS.
Aynuropus o0opyJqoBaHa: CHELMATU3UPOBAHHON MeOeNplo Ha 8 MOcaoyHbIX MecT; BbITskKHON
mkad — lwr., Jlamunapusiit mkadp — 2 mr., Tepmoctar TC-80 — 2 mT., JlabopaTopHslil croi
MeTaIM4eckuii — 3 wrT., JlabopaTopHbIil CTOJ ¢ pE3MHOBOM MOBEPXHOCTHIO — 2 MIT., XOJIOAWIBHUK
«ATtna"T» — lmt. Mukpockon MOHOKYJISpHBIN — 8 T, Mukpockon "bruonam"-1 mr., Ctepunuzarop
napoBoit BK-75 IIT "T3MOMWN" — lmr., [lunerka aBromaruueckass Jlennumer 0,5-10 m"-1 mr.,
[Munerka-go3arop"-1 mr., Mukpockon Levenhuk D870T tpunokymnsp"-1 mrt., Ilpoekrop OBepxen'-
1 wr., [Ipoektop View Sonic"-1 mr., Ilpoexkrop View Sonic"-1 mr., Hoyr6yk Lenovo"-2 miT.,
ITpuntep Brother -1 ., [Tpuntep Canon -1 mir.

6.2. IIporpammHoe oOecnieuenne:

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

e Kaspersky Endpoint Security ms 6usHeca - Cranaaptabiii Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14H046ps 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H0516pst
2016r JInm.Ne1B08161103014721370444.

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

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

e Office 365 mpodeccuoHabHBIN TUTIOC 11 yuanuxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.



6.3. Texunueckme M 3J1eKTPOHHbIE CPeCTBA:
[Tpe3eHTanyu Mo OTAEIBHBIM TEMaM Kypca;
Cucrema 3JIeKTPOHHOTO TECTUPOBaHMA Ha 6a3e oOpazoBarenbHoro noprana Educa;
IpOrpaMMHOE O0eCIIeYeHUe JIsi aBTOMAaTHUECKOTo IMOCTPOCHUS U UCCIET0BaHHs (a30BhIX
MOPTPETOB ABTOHOMHBIX JMHAMUYECKUX cHCTeM Ha rtockoctu (PhaPl).

VII. OBPA3OBATEJIBHBIE TEXHOJIOT U
JIeKIIMOHHBIX 3aHATUH [0 TUCLUIIIMHE YY€OHBIM IUIAHOM HE ITPEyCMOTPEHO U JIJIsl OCBOCHHUS

JUCHUITIIINHBI «Cucremuas OHOJIOTHS» MNPUMCHAIOTCA CICAYIOIIUC O6pa30BaTeJIBHBIC TCXHOJIOTHH:

IIpakmuueckue 3aHamus — 3TO 3aHATHE, TIPOBOIUMOE IO/ PyKOBOJICTBOM IIPETIOIaBaTENs B
y4eOHOM ayAWTOpPHHM, HANpPaBICHHOE Ha YIIIyOJIeHHEe HAyYHO-TCOPETUYECKUX 3HAHMW MU
OBJIQJICHUE OMNPEICNCHHBIMH METOJaMH CaMOCTOATENBbHON paboThl, KoTOpoe (opMHpYyET
npakTuueckue ymenus. OQHo# u3 GopM NPaKTHYECKUX 3aHATHUH SIBISETCS CEMHHAD.
Cemunap-ucciredosanue. TeXHONOTHS TPOBEACHUS 3aBUCUT OT METOA, KOTOPBIN 3aJI0KEH B
OCHOBY ceMHHapa. B pamkax npeamera «Peryisnus BHyTPUKIECTOYHBIX MTPOIIECCOBY JaHHAS
oOpa3oBarenpHas TEXHOJIOTHs TIpEeArNojaraeT IOATOTOBKY M 3allMTy JOKJIAJ0B IO
aKTyaJbHBIM TEOPETUYECKUM U MPAKTHIECKUM TpoOIeMaM ITUCIUILTHHEL.

Konnoxkeuymvr — Bua yaeOHOTO 3aHATHS, MIPOBOJMMOTO C IEIbIO TPOBEPKH M OIICHUBAHUS
3HaHMU ydammxcs. KonmokBuyM MOXKET MpOBOIUTHCS B (hopMe MHIMBHIYaTbHOH Oecelbl
Iperno/iaBaTesis Co CTYACHTOM MM KaK MacCOBBIH ompoc. B xoze rpynmoBoro odcyxaeHus
CTYZIEHTHI y4aTcs BEICKA3bIBATh CBOIO TOUKY 3PEHHUS 110 OIIPEICIICHHOMY BOIIPOCY, 3aIUIATh
CBOC MHEHHE, NpPUMEHsSS 3HaHUS, MOJYYCHHbIE Ha 3aHATHAX IO mpeaMmery. B xoxe
KOJUIOKBUYMa TaK)Ke HMPOBEPSIIOTCS MUCbMEHHBIE pabOThI CTYIEHTOB, IPOBOANTCS 3aIlINTa
JIOKJIA/IOB.

Camocmosmenvnas paboma cmyodenmog (cM. 1. 4.4).

Hucmanyuonnuie obpasosamenvHvle MEeXHONI02UU. ITon JMCTAaHIIMOHHBIMU
00pa3oBaTeNbHBIMA  TEXHOJIOTHSIMH ~ TIOHHMAIOTCS  00pa3oBaTeNbHBIE  TEXHOJIOTHH,
peangu3yeMble B OCHOBHOM C MpPHUMEHEHHEM HWH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHBIX
cereid. [Ipu ocBoeHnu aucumuinHbl «CHCTEMHAS OMOJIOTHS HCIIONB3YETCS KOMNbIOMEPHbLLE
cemegvle mexHono2uu (MHTEPHET-TEXHOJIOTMHU) — CIOCOO JUCTAHIIMOHHOW Mepenadu
UH(pOpPMAaIINK, OCHOBAaHHBIN Ha MCIIOJIb30BaHUH TIIOOANTBHBIX M JIOKAJBHBIX KOMIBIOTEPHBIX
cereil Ans obecredeHus J0CTyna oOydarommxcs K MHGOPMALMOHHBIM 00pa30BaTebHBIM
pecypcaM u Ui (OPMHPOBAHUS COBOKYITHOCTH METOIWYECKHUX, OpraHU3allMOHHBIX,
TEXHUYECKUX M MPOrPaMMHBIX CPEACTB pealM3alluyd U YHpaBieHUs y4eOHBIM IMPOIECCOM
HE3aBUCHMO OT MeCTa HaXOXIEHHS ero CyObekToB. s opraHm3aluil AMCTAHIIMOHHOTO
00y4YeHMsI Ha OCHOBE ATHUX TEXHOJIOTUH HMCIIOJIb3YyeTCs CHEelHMAIU3UPOBAHHOE MPOrPaMMHOE
cpenctBo - odpaszoBarenbHbiit moptan UI'Y (educa.isu.ru).

VIII. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISA 1
MPOMEXYTOYHOM ATTECTALIMA

Ouyenounvie mamepuanst 011 6X00H020 KOHMPONA
21.]'[5[ BXOJHOT'O KOHTPOJISI OUCHKH YPOBHA 3HaHUHI CTYACHTOB HCIIOJIB3YCTCA TCCTUPOBAHUEC 110

OCHOBHBIM pasJjcjiamM 6HOXI/IMHI/I, OUTOJOTIUU, TCHETUKHU U MOJ'ICI(yTIHpHOﬁ OMOJIOTHH.

Jlemoncmpayuonnvlil 6apuanm mecma 0715 6X0OHO20 KOHMPOJIA
1. B craniioHapHOM COCTOSIHUM CUCTEMBI:

a) mapamMeTpbl CUCTEMbI MEHSIOTCS CO BPEMEHEM, €CTh ITOTOKH BEIIECTBA U SHEPTruu; 0) mapaMeTpbl
CUCTEMBbI HE MEHSIIOTCSI CO BPEMEHEM, €CTh MOTOKH BEIIECTBAa U YHEPTUU; B) MapaMETPhl CUCTEMBbI
MEHSIOTCS CO BpEMEHEM, HET MMOTOKOB BEIIECTBA U SHEPTUU; T) €CTh NOTOKHU BEIIECTBA M SHEPTUU; 1T)
rapameTpbl CUCTEMbI HE MEHSIFOTCSI CO BPEMEHEM, HET IMOTOKOB BEILIECTBA U SHEPTUU

2. Haiigure npomsBoaayio dyskimn f(x) = 2x3 -3x>+6x-6:



a) 6x2-6x+6; 6) 6x2-6X; B) 6x%-6X+6; T) 6x>-6x+6

3. OtpunarenbHas oopaTHasi CBsI3b 00€CIeUNBACT:

a) ycuJeHHe KakoW-mnbo QyHKIMU cucTeMbl, 0) ocnablieHue KakoW-TuO0 (YHKIIMH CUCTEMBI; B)
CTAaOMIIM3AINI0 KaKOK-THO00 ()YHKIIMH CHCTEMBI; T') BOSHUKHOBEHHE KaKOW-THO0 (DYHKITMU CUCTEMBI

Ouenounvie mamepuanvl meKyuie2o KOHmMpons
OneHouyHblE MaTepHallbl TEKYIIEro KOHTpoJs (opmupyioTcs B coorBerctBuu ¢ JIHA

yHHBepcHuTeTa. B pamkax aucuurmmiel «CucTeMHast OMOJIOTHS» UCTIONB3YIOTCS clieayromue GopMbl
TEKYIIEro KOHTPOJIA:

YCTHBIN OIIPOC;

IIUCbMEHHBIE PaOOTHI;

TECTUPOBAHUE;

pelIeHne 3a1ay;

3aIuUTa 10KIa/10B;

KOHTPOJIb CAMOCTOSITEIbHON pabOTHI.

@DOH/I OLIEHOYHBIX CPEJICTB BKJIIOYAET:

TECTOBBIC 3aJJaHUs 110 JUCHUIIIINHE,

KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHHUS;

3a/1a4y;

IIepeYeHb TEM JOKIIAJI0B;

BONPOCHI 1 camocTosTesbHOro nzydenus (CPC);
IIepeYeHb BOIPOCOB VIS 3a4eTa.

Ha3naueHue OlleHOUHBIX CPE/ICTB: BBISIBUTH C(hopMUpoBaHHOCTh komnereHuu [1K-2 (cm. m.

[IT). CTyneHTsl, He BBINOJHUBLINE 3a/1aHUs TEKYILErO KOHTPOJISI WM MOJIYYUBILINE 32 HUX OLEHKY
«HE YJIOBIETBOPUTEIBHO», O MPOMEXKYTOUHOH aTTecTallud He JONYCKAKTCs, TMOKa He OyayT
JIMKBUJUPOBAHBI BCE 3a/10JDKEHHOCTH.

whw

TeMbl 10KIa10B
Bxman oreyecTBEHHBIX M 3apyOeHBIX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE CHCTEMHOM
OHMOJIOTHH: HCTOPUYECKUHN OYEPK.
[IpencraBienne 00beKTa COOCTBEHHBIX HAYUHBIX UCCIIEIOBAHHUM B TEPMUHAX U MOJIOKEHUAX
CUCTEMHOTO aHAJIH3A.
MatemaTuueckoe onucaHue MpoIecCOB CaMOOPTaHU3alMU B OMOIOTHYECKUX CHCTEMaX.
Mopens mopdorenesa A. Trropunra
CtpykTypHO-GYHKIIMOHATIbHAS OPTaHU3alNs U IPUHIIUIIBI MOJETMPOBAHUS T€HHBIX CeTel

Kpumepuu oyenku ooxnada:

HoBusHa Tekcra: a) akTyaqTbHOCTh TEMBI; 0) HOBU3HA M CAMOCTOSITEIIbHOCTh B TTOCTAHOBKE
po0IeMbl, (POPMYITMPOBAHHE HOBOT'O ACMIEKTa H3BECTHOU MPOOJIEMBI B YCTAHOBJICHUH HOBBIX
CBsI3eH (MEXIPEIMETHBIX, BHYTPUIIPEIMETHBIX, HHTETPAIMOHHBIX); B) YMEHHE paboTaTh C
WCCIICIOBAaHUSAMH, KPUTHYECKOHW JINTEPATypOH, CHCTEMAaTH3HPOBATh M CTPYKTYPHPOBATH
MaTepua; T) SBICHHOCTh aBTOPCKON MO3UIIUH, CAMOCTOSATEIHHOCT OIICHOK U CYKICHUH; 1)
CTHJIEBOE €IMHCTBO TEKCTA, SJIMHCTBO KAHPOBBIX YEPT.

CremneHb pacKphITHS CYITHOCTH BOMpPOCA: a) COOTBETCTBHE COJECpPKAHUS TEeME U IUIaHY
JOKJIa/1a; 0) MOJHOTA U MIyOMHA 3HAHUU 10 TeMe; B) 000CHOBAHHOCTh CIIOCOOOB M METO/IOB
paboThl ¢ MaTepuanoM; T') yMeHHE 0000IIaTh, eJaTh BHIBOJIBI, COMOCTABIATh Pa3IUYHBIC
TOYKH 3PEHHUS 110 OJTHOMY BOTIpOCy (TIpodieme).

OO0OCHOBaHHOCTh BBIOOpPa HMCTOYHHUKOB: a) OIICHKAa HCIOJIB30BAHHOW IJIUTEPATYPHI:
MIPUBJICYEHBI JIM HAauOOJee U3BECTHBIE PabOTHI IO TEME MCCIENOBaHUs (B T.4. KypHAIbHbBIE
MyOIMKAIUU TOCIEIHUX JIET, MOCJIEeIHUE CTATUCTUYECKHIE TaHHBIE, CBOJIKH, CITPABKHU U T.1.).



o ColOmronenue TpeOOBaHUI K OQOPMIICHHIO: a) HACKOJBKO BEpHO O(OPMIICHBI CCHIJIKMA Ha
UCTIOJIB3YyEMYIO JINTEPATYPy, CIUCOK JIUTEPATyphl; 0) OICHKA T'PAMOTHOCTH M KYJIBTYPHI
u3nokeHus (B T.4. opdorpapuueckord, MyHKTYaI[MOHHOW, CTUIUCTHYECKON KYIbTYPHI),
BJIQJICHNEC TEPMHUHOJIOTHEH; B) COOTBETCTBUE IPE3CHTAIMM COJEPKAHHUIO JOKJIala H
PEKOMEHIALlUsIM 110 €€ TOATOTOBKE (CM. 1. 4.4).

Onenka «omauyno». B JOKIaje TOIHOCTBIO pPACKphITa TeMa, IPOAHATHU3UPOBAHO
COBPEMEHHOE COCTOSIHUE BOIPOCA; CTYJCHT CBOOOIHO BIIa/ICET MAaTepHAIOM, U3J1araeT ero JOrHYHO,
MOCJICIOBATEIbHO, JIAKOHMYHO, XOPOIIMM Hay4dyHbIM s3BIKOM. JIOKJIajm  CONMpOBOXKIACTCS
Mpe3eHTaIMel, KOTOpasi COCTABJICHA C COOJIIOJICHHEM OOIIMX TPeOOBaHUI OQOPMIICHHS, COAECPKUT
CCBUIKH Ha TIPUBEJICHHBIC (POTO, pUCYHKH, CXeMBbI U T.J. [Ipr 00CYKICHUN CTYACHT JEMOHCTPHPYET
MOHMMAaHWE M3y4yaeMoil MpoOJieMbl M METOAOJOTMM HAyYHOTO MCCICIOBaHMS, BIIAJCHUE
npoeCCHOHATILHON TEPMHHOJIOTUEH U YMEHUE IPaMOTHO OTBEUYATh HA BOIIPOCHI AyJAMUTOPHUH.

Onenka «xopowtoy». Tema packpbiTa, IPUBEACHO TOCTATOYHOE KOJIMYECTBO MarepHaja, HO
P 3TOM MaTepUal B HEJIOCTATOYHOW CTENICHU MPOAHATU3UPOBAH aBTOPOM. MIMeroTCs HeJloueThl B
oopMieHNH TpE3CHTAlMM WM TPE3CHTAlUsl HE B TOJHOM CTENEHH COOTBETCTBYET OOLIMM
TpeboBanusiM. OTBeThl CTyJEHTa HA BOINPOCHl HE SABIAIOTCS  HUCYEPIBIBAIOIIUMU U
apryMEHTUPOBAHHBIMHU.

Ouenka «ydogremseopumenvruoy». Tema packpblTa HE TMOJIHOCTBIO, MaTepuan He
MIPOAHATN3UPOBAH, CTYIEHT IIOKAa3bIBae€T IOBEPXHOCTHBIC 3HaHWA.  lIpe3eHTanuss YaCTUYHO
COOTBETCTBYET YCTaHOBJCHHBIM TpeOoBaHusM. llpu oOCyXIeHHH [OKJIaaa CTYICHT JaeT
HETPAaBUIBHBIC WM UCYCPIIBIBAIOIINE OTBETHI.

Onenka «HeyoosnemeopumenvHoy. Tema He pacKpbiTa, NPUBEACH CKYAHBIH 00BeM
MaTepHualia; MPe3eHTAIUs] OTCYTCTBYET HMJIM HE COOTBETCTBYeT TpeOoBaHMsIM. Ilpu oOcyxiaeHHn
JOKJIa/ia CTY/ICHT HE 1aeT OTBETHI MJIM OHU HE COOTBETCTBYIOT BOIIPOCAM.

JleMOHCTpPAallMOHHBbIE BAPUAHTHI TECTOB /JIsl TEKYIIero KOHTPOJIA

1. Cucmemnblii ananuz a61emcs Memooom:
a) TEOPETUYECKUM; 0) SMIIMPUYECKUM; B) MOJIEBBIM; T') JJa0OPATOPHBIM

2. Muooicecmeo, cocmosiujee u3 cex 6HympeHHUX I1eMeHMO8 CUCEMbl, HA3blBAeMCAL:
a) CTPYKTypa CUCTEeMBI; 0) QYHKIIUS CUCTEMBI; B) HEMOCPEICTBEHHO OKPYXAIOIasi Cpe/ia CUCTEMBI;
I') COCTaB CUCTEMBbI

3. Cmpykmypa cucmemul — d9mo:
a) MHOXKECTBO, COCTOSIIIEE U3 BCEX BHEIIHUX 3JIEMEHTOB CHCTEMbI, HAXOAAIIUXCS B CYIIECTBEHHOMN
CBSI3M C JAHHOM CHCTEMOM; 0) MHOKECTBO, COCTOSIIEE U3 BCEX BHYTPEHHUX JIEMEHTOB CUCTEMBI; B)
MHOYKECTBO CBSI3€H 3JIEMEHTOB CHUCTEMBI MEXY COOOH, a TakKe 3JIEMEHTOB CHUCTEMBI C BHEIIHEH
Cpeloii; I') 3aKOH, IO KOTOPOMY IPOMCXOJUT H3MEHEHHE BO BPEMEHHM BHYTPEHHUX 3JIEMEHTOB
CUCTEMBI

Kpumepuu OYEHKU pe3ylbmamos mecmuposanus.

«OTIHYHOY: Brimonnenue 6oaee 85% TecTOBBIX 3agaHMMi
«Xopouoy: Boinonnenue ot 71% 10 85% TecToBbIX 3ajaHU
«Y IOBIETBOPUTEIBHOY: Brimonanenue ot 60 1o 70% TeCTOBBIX 3aJaHUI

«HCYILOBJ'ICTBOpI/ITCHBHO»Z Brmonnenue mernee 60% TeCTOBEIX 3aJlaHui

JleMOHCTPAIlMOHHBbIE BAPUAHTHI 32124 VISl TEKYLIEro KOHTPOJIs

Tema 3.

1. CkopocTh pacmaja JIEKapCTBEHHOTO BEIIECTBA MPOMOPLHMOHAIBHA HMEIOLIEMYCS
KOJINYECTBY JieKapcTBa. M3BecTHO, 4TO mo wHcTedeHuH | 4 B opraHusme octaioch 31,4 r
JIEKApCTBEHHOT'O BEIIECTBA, a 10 ucTtedeHuu 3 4 — 9,7 r. Onpenenurb:

®  CKOJIbKO JIEKAPCTBEHHOTO BELIECTBA ObLIO BBEACHO B OPraHU3M;
e uepe3 CKOJIBKO BPEMEHH IOCIIE BBEJCHUS B OpraHu3Me ocTaHercs 1% mnepBOHa4aIbHOTO

KOJIMYECTBA.



Tema 4.

1. Paznoxute pynkmuio f(x) B psan Teiiopa B OKPECTHOCTH TOUKH Xo 10 4 TIOpSIKA:
f(x)=x"+1, x,=1;
fix)=e" ,x,=2;

2. Haligute cTarimoHapHbIE COCTOSHUS M ONPEJICIUTE UX YCTOWYUBOCTD ISl YPABHCHHUS
dx

= H15=x*+2x
dt
Tema 5.
dx
? =X— 4y
1. [TpoBeauTEe KaYECTBEHHOE UCCIICIOBAHUE CUCTEMBI: !
dy
dt

2. IlpoBenuTe MMUTAIMOHHOE MOJICIMPOBAHUE B MPOTPAMMHOM Cpe/ie Ha OCHOBE CHCTEMBI
ypaBHeHu# B. BonbTepa «XxuIHUK — xkepTBay. Mccienyiite 3aBUCUMOCTh UHTEIPAJIbHBIX KPUBBIX U
($ha3o0Boil TPACKTOPUU OT:

e HavanpHOW YKCIIEHHOCTH MOMYJISALIUM;

e PenponykTUBHBIX KOA(PGUIIUEHTOB B3aUMOICHCTBYIOIIUX BUIOB;

e BrnemHero Bo3AeHCTBUS;

e Hanuuus nepexprIBalONIUXCs TOKOJCHUMN

Tema 6.

1. IlycTh xapakTepucTuueckue ypaBHeHus s moaenu [ u s moxnenu Il umerot Bua:
. 2—6A+A=0,0<0, A>0.
L. p>’-c'p+A =0.

[Tapametpst Mmonenu | cBs3anbl ¢ mapamerpamu mojaenu Il ciaenyronmm o6pazom:

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

Hcnons3ys 6udypkanmoHHyI0 AUarpaMMy i XapakTePUCTHUECKOTO YPABHEHUS ONPE/IEITUTE:

® KakKHue THUIIbl CTAlHOHAPHBIX COCTOSIHUM BO3MOXHBI B MOAENH I;

® [IpU KaKWUX 3HAYEHUAX napameTpoB A u B B mozenu Il BO3MOKHa HEYCTOMYHUBOCTD

Tema 7.

1. IIpoBenuTe KadecTBEeHHOE UccienoBanue Moxaenu «bproccenstop». Haliqute crannonapHoe
cocrosgHue Mozenu. [IpoBenuTe IMHEWHBIM aHAIM3 WM HCCIEAYWTE, KaK 3aBUCUT THII
CTallMOHAPHOI'O COCTOSIHUS OT COOTHOIIEHHU napameTpoB A u B. [locTpoiiTe mapameTpudecKyro
Iyarpammy, ykasblBas THUIIbI CTAllMOHAPHOTO COCTOSIHMS JUIsl pa3iuuHbIX oOmacteit B. Kakue
YCTOMYMBBIE U HEYCTOMUMBBIE PELIEHHSI MOTYT peaan30BaThCcs B Mojaenu? Ilpu kakoMm 3HaueHUN
B npoucxoaut 3akpuruyeckas oudypkanus AnapoHoa—xormnda?

Tema 8.

1. Ha pucyHke moka3aHa mpoliieypa MOCTPOEHUs
koBpa CepnuHCKOro. 3aTpaBKa - KBaIpaT CO BCEMU
BHYTPEHHUMHU ToukamMu. OOpa3yrouuii 31eMeHT
COCTOUT U3 8§ KBaJIpaTOB, MOJTYyYEHHBIX U3 3aTPABKH
npeoOpa3oBaHueM  moaoOust  (CKaTHeM) ¢
kod(purnmentom momobust  1/3.  Paccumraiite
pa3MepHocTh ioo6us D canderku CeprnivHCKOTO.

Kpumepuu oyenxu 3a0au:
OueHka «omauyHo» BBICTABISIETCS, €CIIM 3ajJaya pelieHa MPaBUIbHO, B XOJE pELICHUS
MPOJEMOHCTPUPOBAHbl ~ MOHUMAaHHE  METOAa  pEUIeHMs, MPaBUIBHOCTb  HCIIOJIb30BAHUS



KaTeropuabHOTO anmnapara, ClloCOOHOCTh HHTEPIIPETUPOBATH PE3YNIbTAThI, IPUBEICHO JETAIHHOE U
MIOJIHOE ONIMCAHUE PEILICHHUS;

OneHka «xopouio» BBICTABISETCS, €CJIM 3ajJadya pelieHa IPaBWIBHO, HO CTYJIEHT 3aTpyIHSAETCS
U3JI0KUTH U 000CHOBATh AJITOPUTM PEIICHUS U / WIIM UHTEPIIPETUPOBATH PE3YJIbTaThl PACUETOB;
OmneHka «yoognemeopumenbHoy BBICTABIAETCS, €CIU 3ajada pelIeHa HENpaBWIbHO, HO CTYACHT
J€MOHCTPUPYET BEPHBIN MOAXO]I K TpodiieMe, TOCTaBICHHOH B 3aj1aue;

OneHka «HeyoosnremeopumenvHo» BbICTABIIAETCS, €CIIM 337a4a PEeIlIeHa HEPABUIIBHO WIIH HE pellIeHa
BOBCE.

KoHTpoJibHBbIE BOIPOCHI

1. UYro rtakoe crpykrypa? I[lpuBemure mpumepbl CTPYKTypooOpa3oBaHUsS B OHMOIIOTHYECKUX
CUCTEMax.

2. Yo Takoe cucrema’?

3. JlaiiTe ompeneneHre CUCTEMHOMY aHATU3Y

4. Yto Takoe coCcTaB CUCTEMBbI?

5. Uro Takoe QyHKIIUS CUCTEMBI?

6. JlaiiTe onpeneneHue CTpyKTypbl CHCTEMBI

7. UTO Takoe HEeMOCPECTBEHHO OKPYXKAIOIIAsl CPe/ia CUCTEMBI?

8. [aiiTe cpaBHUTENIbHYIO OLIEHKY XOJIMCTUYECKOMY U MEPOJIOTMUECKOMY MOAXO0AaM

9. B ueM 3akitouaeTCs MPUHIUI SMEPAKEHTHOCTH?

10. Kakyto ponb urpaer npuHuun Okkama B CHCTEMHOM aHainu3e?

11. Jaiite onpenenenue monaenu. Kak aHanorust HCMOIb3yeTcs B MOAETUPOBAHUN?

12. KakoBa nmo3HaBateibHasi poJib MOJIEICH?

13. Uro Takoe moaenupyroiiee oToopakenue?

14. laitTe onpesesieHre MOHATUIO arpEerupOBaHUE MOIEIH.

15. Kakue Tunsl MoieIMpoBaHus CyliecTBytoT? YeMm oHM paszinuyarorcs?

16. UTto Takoe MOJENbHBIN dKCTIEPUMEHT?

17. Kak cOOTHOCSTCSI KOMIIBIOTEPHBIA SKCIIEPUMEHT U UMUTALIUOHHOE MOJIETTUPOBAaHUE?

18. B ueM 3akimro4aroTcss 0COOCHHOCTH MOJICIIMPOBAHUS B OUOIOTHHN?

19. Kakue HampaBieHHs MaTeMaTHKH MCIOJIB3YIOTCS Ui MOJIEIUPOBAHUS OHOJIOTHYECKUX
MPOIIECCOB?

20. B yem mposiBisieTcss 0COOEHHOCTh OMOJIOTMYECKOTO MPUIIOKEHUS METOI0B JUCKPETHOM U
HENpepbIBHOW MaTeMaTUKU?

21. JlaiiTe XapakTepUCTUKY MpeMeTa OMOI0rHYeCKOi KHHETHUKH.

22. KakoBbl 0COOEHHOCTH OMOJOTUYECKONW KMHETUKU B CPABHEHUH ¢ XMMHUYECKON KUHETUKON?

23. Onpenennre OCHOBHBIE MOHATHS KUHETHKH: MEXAHU3M PEAKLUH, CKOPOCTb pEaKIWH,
KOHCTaHTa CKOPOCTHU PEaKIMH, KOHCTAHTa PaBHOBECHS, OPSAJOK PEaAKIIUU.

24. KakoBbl OTJINYUS MEXKIY TOYEUHBIMM M PACHpPEIEICHHBIMU MOJENSAMH, AUCKPETHBIMH U
HEeMpepbIBHBIMU MOJIETSIMU?

25.Yro Takoe nuHamuyeckas cucreMa? Buiabl MareMaTH4ecKoro ONMCAHMs JWHAMUYECKUX
CUCTEM

26. 13 kakuX OCHOBHBIX ITAlOB CKJIAJAbIBAETCS] CUCTEMHBIN aHanu3?

27. Ot 9ero 3aBUCUT (GOPMYITHUPOBKA 33]1a4l UCCIICTOBAHUS?

28. Uro Takoe crienudukanms’?

29. l;s1 uero npeaHa3HaueHa CTaaus uAeHTU UK ?

30. C kakMMH dTaraMy CUCTEMHOT'O aHAJIN3a CBSA3aHbl HAOIIOAEHUS U SIKCIIEPUMEHTHI?

31. B ueM cyTb 3Tana KOHIENTYyaaIu3anuu?

32. Kakue MeTo bl TPOBEPKU MOJIETH BBl 3HAETE?

33. B ueM 3axirouaercst cTaaus ONTUMU3AINU?

34. Kak ocymiecTBiIseTCsl UCCAeA0BaHUE MOIETH?

35. Kakomy pazneny HayqHOU IMyOJIMKAIMA COOTBETCTBYET CTAIUs CIICU(PUKAIITAH?



36.
37.
38.
39.

40.

41

45.

46.
47.
48.
49.
50.

51.
52.
53.
54.
. Ilepeuniciinre HEJOCTATKU KJIACCHYECKOU Moziesi Boibrepa miis onucanus B3auMOIAEHCTBUS

55

56.
57.
58.
59.
60.
61.

62.

63.

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

71

UeMm oTanyaroTcsd AMHAMUYECKUE CUCTEMBI C AMCKPETHBIM BPEMEHEM M HEIPEPHIBHBIM
BpeMeHEM?

UYTto Takoe KOHCTaHTbl CKOPOCTH, KOHCTaHThl BPEMEHH ITpolecca?

Kaxk onpenenute XxapakTepHble BpeMeHa IPOLIECCOB B CUCTEME?

KauecTBeHHbIE OTaMuuMA pemieHuid Mojenu PepXrojbCTa B HENPEPBIBHOW U JUCKPETHOMU
dhopme

Yro Takoe kputepuii JIssmyHoBa? KakoB ero mareMatudeckuii cMbICi?

. Uto Ttakoe craunonapHoe cocrosiuue? Kak oHo onpenensercs?
42.
43.
44.

UTto Takoe yCTOWYMBOE U HEYCTOMYUBOE paBHOBECHE?

Uro Takoe ToukH OudypKauu CuCTeMbl?

[Tpu KakOM yCJIOBUU MOKHO MPUMEHSTH (DOPMATU3M IICEBIOCTAIIMOHAPHBIX COCTOSTHUMA JIJIs
onucaHusl (pepMEHTATUBHOU peakimu Muxalsnuca — MeHTeH?

Kakoit Tun uHruOMpoBaHUS KOHKYPEHTHBINH MM HEKOHKYPEHTHBINA oOecriednBaeT OoJiblee
3aMeJJIeHHe CKOPOCTH (PepMEHTATUBHOM peakliy MpU PaBHBIX KOHIIEHTPALMIX HHIHOUTOpa
Y OJIMHAKOBBIX KHHETUYECCKHUX MapaMeTpax B3auMOACHCTBHs (epMeHTa ¢ HHTHOUTOPOM?
Uro Takoe nzobpaxkaromias Touka? Ocobas Touka?

Haiite onpenenenue Ga3oBOMY MOPTPETY.

KaxoBbl ycioBust popMupoBaHusi 0cOO0M TOUKU «IIEHTP»?

Hanummure xapakTepucTUYeCKOEe YPaBHEHHUE U ONPEAEIUTE CMbICI €r0 YWIEHOB

Kakoii  ¢a30Bblii MOPTPET COOTBETCTBYET MOJOXKHUTEILHOMY 3HAUEHHUIO  KOpHEH
XapaKTepUCTHUECKOIO ypaBHEHUS?

Urto Ttakoe n3oknuHbl? ['1aBHBIE U30KIUHBI?

KaxoBbl yc0BHsI BOSHUKHOBEHUS KoJieOaHU Ha (a30BOil miockocTu?

Kak ¢popmynupyetcs npocreiimas moaens Boabteppa?

UTto Takoe MOJEIb «XHIIHUK— KEPTBa»?

XMIIHUK — JKepTBA. YKaXUTe NyTH TIOCTPOEHUs OoJjiee pealluCTUYECKUX Mojenen
B3alMOJENCTBUS

UYro Takoe Touku OuypKalmuu CUCTEMbI?

JlaiiTe onpeiesieHNE TOHATHIO «aTTPAKTOP».

KaxoBbI THIIBI aTTPAKTOPOB B MAJIOMEPHBIX MOJEIAX?

Yro Takoe OGuosoruyeckuit rpurrep?

Mo’KHO 11 onKcaTh TPUTTEPHYIO CUCTEMY IIPU ITOMOIIY CUCTEMBI IMHEHHBIX ypaBHEHUI?
KakoBbl crmocoObl MEpeKTIOYeHNUsT MEeXAy CTAllMOHAPHBIMH COCTOSHUSIMM B CHUCTEME
TpurrepHoro Tuna? OT 4ero 3aBUCUT BBIOOP crioco0a MepeKItoueHUs ?

B uem orpaHMueHHOCTh M YHUBEPCAIBHOCTD 0/1X0/1a Teopuu katactpod? Chopmynupyiite
MIPU3HAKHU KaTacTpod.

Kakne o6macTu ecTecTBEHHBIX HAyK BOOOIIE M B YaCTHOCTH, B Ouojoruu, Haubosee
3aMHTEPECOBaHbI B IPUMEHEHUH KaTacTpo(pruecKux MeToa0B?

Yro Takoe NnperBeCTHUKH KatacTpod?

[IpuBenuTe mpumep KaTacTpoPsl «COOpPKa» B IKOJIOTHH.

[IpuBenuTe mpuMepbl aBTOKOJIEOAHUI B OMOIOTMYECKUX CHCTEMAX.

UYro Takoe npeaenbHbIA MUKIT?

Kakas 6udypkanus cOOTBETCTBYET BOSHUKHOBEHHIO MPEIEIbHOT0 HUKIa?

KaxoBbl ycioBHs cyliecTBOBaHUS MPEIEIbHOIO [IUKIIA B cucTeMe?

[lepeuncnure HenmocTaTku kinaccudecko monenu Jlotku — Boaprepa ans onucaHus
B3aMMOJICHCTBUS XUIIHUK — EPTBA. YKaXHUTE MyTU MOCTPOECHHs OoJjiee peaTuCTHUYECKUX
MOJEJIeH B3aUMOIECHCTBUSA

. UTo Takoe pacnpeeieHHbIE CUCTEMBI?
72.
73.
74.

Hanummre ypaBHenue nuddy3un 11t 01HONW KOOPIUHATHI
Urto Takoe oneparop Jlammaca?
B kakom ciyyae 1udGy3MoHHBIM WIEHOM MOKHO IIpeHeOpeun?



75. Kakue pexuMbl MOTYT OSIBUTBCS B PACIIPECIICHHBIX CUCTEMaX?

76. Kak ko3ddunuent auddy3un 3aBUCUT OT pasMepoB AUGOYHAUPYIOMIMX YACTHIl, HX
MOJIEKYJISIPHOM Macchl?

77. Kak Bpems auddy3MOHHOTO TPAaHCIIOPTA 3aBUCUT OT PACCTOSIHUS?

78. Ilouemy obnerdenHas quddy3us mO3BOISET YCKOPUTH TPAHCIIOPT BEIIECTBA HECMOTPS Ha
3HAYUTENIBHO  OONBIIMIM  pa3Mep MEPEHOCYMKOB IO CPaBHEHUIO C  Pa3MeEpoM
TPAaHCIOPTUPYEMBIX YACTHIL?

79. Uto Takoe ypaBHEHHE «peakuusi-nuddy3us»?

80. Kakue cranroHapHble peXUMbl BO3HUKAIOT B pacrpeiesieHHbX cucremax? IlpuBenure
MIPUMEPBI

81. Kak Bbl npesacrapisieTe BOSHUKHOBEHHE MOPsiiKa U3 xaoca?

82. ChopmynupyiiTe OCHOBHBIE CIIECHAPHH MEPEX0/1a K Xaocy.

83. Uto Takoe ropu30HT MPEJCKA3yeMOCTH U KAaKOBBI PUHIIUIIBI TPOTHO3UPOBAHUS B Xaoce?

84. Uto Takoe ¢pakTaibl, U KAKOBBI X OCHOBHBIC CBOMCTBA?

85. ®pakTanbHbIe CTPYKTYphl B TPHUPOJE M JAMHAMHUYECKOM Xaoce, B YeM IMpUYMHA UX
MTOBCEMECTHOCTH?

86. KakoBbI clieHapuu mpeo10JIeHust xaoca?

87. Urto Takoe cTpaHHble aTTpakTophl? [Ipu KakuX YCIOBUSX OHU BO3HUKAIOT?

88. Uro o0miero y (pakTajgoB U CTPAHHBIX aTTPAKTOPOB?

89. KakoBbl yClI0BHsI BO3HUKHOBEHUS JUHAMUYECKOTO Xaoca?

90. Yo Takoe pazmepHocth Xaiicnopda? Kak ona onpenensercs?

Kpumepuu oyenueanus omeemos na KonmponbHble 60NPOCHL.

1) momHOTa ¥ MPaBUILHOCTH OTBETA;

2) cTeneHb OCO3HAHHOCTH, TOHUMAHUS N3yYEHHOTO;

3) s13pIKOBOE O(OPMIICHHE OTBETA.

OTBeT OLEHUBAETCS HA «OMAUYHO», €CIIA CTYIEHT: MOJIHO M3JIaraeT U3y4eHHbIH MaTepuall, JaeT
MpPaBWJIbLHOE OMpeeNieHHOE TOHATUN; OOHapyKUBaeT MOHUMaHUE MaTepuasa, MOKeT 000CHOBATh
CBOM CYXKJI€HUS, IPUMEHUTDH 3HAHUS HA MPAKTUKE, MPUBECTH HEOOXOIUMBIE TTPUMEPHI HE TOJIBKO 110
yu4eOHHKY, HO ¥ CaMOCTOATEIbHO COCTaBJICHHBIC; H3JaraeT MaTephall IOCIENI0BATENIbHO H
MPaBUIILHO C TOYKU 3PEHUSI HOPM JIMTEPATYPHOTO S3bIKA.

OTBET OIICHUBAETCA HA «XOpPOUiO», €CIU CTYIEHT MAAa€T OTBET, YJOBJIETBOPSIOLIUNA TEM KE
TpeOOBaHUSIM, YTO W JIJISi OLEHKU «OTIWYHO», HO JOMycKaeT 1-2 ommuOKH, KOTOpBIE caM Ke
UCIPaBIISET, U 1-2 HeAO0YETA B MOCIIE0BATEILHOCTH U S36IKOBOM O(OPMIICHHH U3JIaraeMoro.
«Yoosenemeopumenvro» CTaBUTCS, €CIU CTYyJEHT OOHApPYXUBAeT 3HAHWE U MOHUMaHHE OCHOBHBIX
MOJIOKEHUH TEMbI, HO MPU STOM: H3JIaraeT MaTephall HEMOJHO M JIONYCKAaeT HETOYHOCTU B
oTpeieNICHUH MOHATHI Wi GOPMYIHPOBKE TEOPHIl; HE yMEET IOCTATOUYHO IITyOOKO U JI0Ka3aTelbHO
000CHOBAThH CBOM CYKJICHHUS U TIPUBECTU CBOM MPUMEPHI; H3JIaracT MaTeprall HEMoCIe0BaTENbHO 1
JIOTTYCKaeT OIIMOKH B SI3bIKOBOM O(OPMIIEHUH H3JIaraeMoro.

O1eHKa «Hey0osnemeopumenbHoy CTaBUTCA, €CIIM OTBET HE YJOBIETBOpSET TpeOOBaHUAM
MTOJIOXKUTEITFHOM OIEHKH WJIA CTYICHT OTKA3bIBAETCSl OTBEYATh HA KOHTPOJIHHBIE BOIIPOCHI

Ouyenounvie mamepuanvl 0151 RPOMEIHCYMOYHOU ammecmayuu ¢ popme 3auema

dopma IPOMEKYTOUHOU aTTecTaluu - 3auem. CrucreMa OIICHUBAHMS TI0 cTOOATUIBHOM IIKaNe B
coorBercTBUM ¢ BPC VYhuBepcutera. OC 3TOro Tuma JIOJKHBI BBISBIATH CTENEHb OCBOCHUS
TEOPEeTUYECKNX 3HaHUN Kak 0azy nis GopMHUpPOBaHUS KOMIIETCHIIUH, YMEHHS HUX MPUMEHSTH B
CUTYyalMsIX, MOJCIHPYIOMUX TPO(YECCHOHATBHYIO IeATEIbHOCTh, a TaKXke CHOPMHPOBAHHOCTH
xommeTennuu [1K-1, 3agsaennoii B o. I11.

IIprMepHBIH CIMCOK BONPOCOB K 3a4eTy



10.
11.
12.

13.

14.
15.
16.
17.
18.
19.

20.
21.

22.

23.
24.

25.

26.

27.

Ilemn m 3amauud CHUCTEMHOIN OuojoruM. MeTombl CHCTEMHOI OHOJIOTHHM, €€ MECTO B
CTPYKTYpE HAy4YHOI'O [TO3HAHMUS.

Mogenu u MoAeTUpPOBaHUE KAaK TEOPETUUYECKH MeTon uccienoBanuid. Llenw u 3amaum
MoienrpoBaHusi. OcoOeHHOCTH OMONIOTHUECKUX CUCTEM, KOTOPbIe HEOOXOIUMO YUUTHIBATh
MIpU MOJIETUPOBAHUH.

OcHoBHbBIE TOHATUS cucTeMHOro aHaiuza. CocTaB, CTPYKTypa U (GYHKIUS CHCTEMBI.
Monenupytomue 0ToOpaKeHHE.

Knaccudukanus mozgeneir. OCHOBHBIE BUIBI MAaTEMATHYECKUX MOJIEICH. AHATMTUYECKUE U
YUCJICHHBIC MOJICIIH.

OCHOBHBIE  3Tanbl HAYYHOIO  HCCIENOBaHUA. B3auMoOCBsA3bp  MaTeMaTH4ECKOTO
MOJICJIMPOBAHUS C APYTUMHU TEOPETUUECKUMH U SMITUPUUECKUMH METOIaMHU.
CrauuonapHoe cocrosiHue. [IpoOnema yCTOHYMBOCTH CTAallMOHAPHOTO COCTOSIHHUSA.
Maremaruueckoe onpeiesieHne yCTOMYMBOCTU. ATTPaKTOPHI U PETeIIEPhI.
Huddepenunansupie ypaBHEHHS: Pa3MEPHOCTb, NMEPEMEHHBIE M MapaMeTpbl CHCTEMBI.
bazoBbie Mosemnu.

Mopnenu  OUONOrMYECKUX  CHUCTEM, OINUChIBaéMble OIHUM  JuddepeHIaIbHbIM
YpaBHEHUEM: aHATTUTUYECKOE PEIICHNUE.

KauecTBeHHOE WUCClE€IOBAHME YCTOWUMBOCTH CTAallMOHAPHOIO COCTOSIHUSI CHUCTEM,
OMKCHIBAEMBIX OJHUM JH(PPEpEeHINATBHBIM ypaBHEHUEM. Kpurtepuii ycTolumBoCTH
JIamyHoBa.

JuckperHoe MoieTupoBaHNe OMOJIOTUYECKUX CUCTEM: PA3HOCTHBIE MOJIEITH.

JluckpeTHOE MOJEIUPOBAHNE OMOOTUYECKUX CUCTEM: MATPUYHBIE MOJICIIH.
KauecTBeHHOE WCCIeOBaHHE CHCTeM JABYX Iu((epeHIMaIBHBIX ypaBHEHUH: METOJ
($a30BbIX TOPTPETOB, 0OcO0Ask TOUKA, BEKTOPHOE MOJI€ HAIIPABJICHUN TPAEKTOPHH CUCTEMBI.
KauecTBeHHOE wWCcleOoBaHUE CHCTeM JABYX Iu((epeHIMaIBHBIX ypaBHEHUN: METOJ
M30KJIMH. ['7aBHbIe M30KIMHBL. OnpeneneHrue yriia MepeceueHrs KOOPAUMHATHBIX ocei
(ba30BbIMH TPACKTOPHUSIMHU.

Y CTOMYNBOCTh CTAIMOHAPHOTO COCTOSTHUS CUCTEM JIBYX AU(PEpeHIInaTbHBIX ypaBHEHUI.
XapakTepucTUueCcKoe ypaBHEHUE, €T0 BBIBOI.

Bunapl  ycTOMYMBOCTM  CTAallMOHAPHOTO COCTOSIHUSA B 3aBUCUMOCTH  OT  KOpHEH
XapaKTEPUCTUIECKOTO YPABHEHHSI.

budypxanuonnas quarpamma.

UccnenoBanue MOAENN TMHEWHBIX XUMAYECKUX PEAKIIHIA.

Mopenb xuMmuyeckux peakuuid JIoTku, ee KaueCTBEHHOE HCCIIEI0BaHNE

Mogenu B3auMoACHCTBUSI ABYX BUIOB Bosbrepa. OCHOBHBIE MOJOXKEHUS, JEXKAIIUE B
ocHoBe Mojieneld. OOImuii BU CUCTEMbI YpaBHEHHIA.

Monenb «XHUITHUK-KEPTBa», €€ BUJ U KAUYeCTBEHHOE HcclieoBanre. Heqocratku moaeny.
Tpurrepusie cuctembl, uX ocobeHHoctu. I[lapamerpudyeckwii W CHUJIOBOH CHOCOO
MEePEKITIOUEHUS TPUTTEPHBIX CUCTEM.

Mopenu B3auMoAeMCTBUS 2 ABYX BUJIOB B YCIOBUAX OTPAHUYEHHOTO pocTa. TpUTTEepHBIE
CBOMCTBA MOJICITH.

Mopnens XKako6a-MoOHO Kak TpUTTepHasi CUCTEMA.

budypkanus AUHAMUYECKUX CHCTEM. THIBI TIEPEXOJOB MEXKIY OCOOBIMH TOYKAMHU.
Tomonornueckasi SKBUBAJIGHTHOCTh U KOpa3MepHOCTh Oudypkanuu. Tumsl Oudypraruii.
budpypkanmmu — karactpodsl. Karactpodsr «ckmaaka» U «cOopka». YCIoBUS HX
BO3HUKHOBEHUS U MOJIEJIHU JIJISl UX ONUCAHUS.

[IpenenbHBIN UK — OCHOBA aBTOKOJIEOATEIBHBIX MIPOIIECCOB B OMOJIOTMYECKUX CHCTEMAX.
VYcnoBus ero BO3HUKHOBEHHUS M yCTOWYHMBOCTh. budypkamms AHaponoBa-Xomda, ee
oToOpakeHue Ha OudyprannonHor nuarpamme. CynepKpuTHYECKas U CYOKpPUTHYECKaAe
oudypkanuu.

Mogens «bproccenarop». KadecTBEeHHOE HCCIEIOBAHME W YCIOBUS BO3HUKHOBEHMS
ABTOKOJICOAHHIA.



28. BO3HHKHOBEHHE IPEEIBHOTO UKJIA B MOJIENSIX, OMUCHIBAIOIINX OMOIOTUYECKUE CUCTEMBI
(Ha BBIOOD).
29. Pepykius yucliia IEPEMEHHBIX B MOJIETISX. BpICTphIE U MeIJIeHHbIE IEPEMEHHBIE.
30. MonaenupoBanue KHHETUKHA (PEPMEHTATHBHBIX peakiuid. Y paBHeHHe Muasauca-MeHTeH.
31. Jlumamuyeckoe TMOBeACHUE cUCTeM Au(QepeHInaIbHbIX ypaBHEHUH B (pa3oBoM
npoctpanctBe. CTpaHHble aTTpakTopbl. JluHamuuyeckuit xaoc. CTpaHHbIE aTTPAKTOPHI B
OMOJOrMYECKUX CUCTEMAX.
32. ®pakransl 1 ppakTaIbHBIC MHOKECTBA. PasMepHOCTh (pakTanoB. OpakTaibHbIC CBOHCTBA
OMOJOTNYECKUX CUCTEM.
Kpumepuu oyenxu:
«Omauuno»: OTBET MOJHBINA, OTPAXKAIOMIMUK OOJBIIMHCTBO CTOPOH PacCMaTPUBAEMOI0 BOMPOCA; B
OTBETE€ TPAMOTHO HCIOJIb3YEeTCd TEPMUHOJIOTHS U JAlOTCS ONpPENENICHMsI; IMPOBEJICH aHalu3,
CpaBHEHHUE U IPUBEICHBI KOHKPETHBIE TpUMEPhl. OTCYTCTBYIOT OIIMOKH B JOPMYTUPOBKE TEPMUHOB
1 OIIcHKE (DaKTOB.
«Xopowo»: B OTBeTe OTpPaXEHa OCHOBHAs CYTb pPacCMaTpUBaeMOIO BOIPOCA; I'PaMOTHO
MCIOJIb30BaHa TEPMUHOJIOTHUS; IPOBEJICH aHAIN3, CPABHEHHE U MPUBEACHBI MpuMepbl. Jlomyckarorcs
HE3HAYUTEIIbHBIC YITYIIICHUS ()aKTOB, HE3HAUYUTEIIBHBIC OITMOKH B TEPMUHOJIOTHH.
«Yooenemeopumenvro»: CTyIEHT BBINOIHWI 33aJaHUE, HO IIPU 3TOM JIOMYCTHJI MPUHUIUIUAIbHBIE
MOTPEIIHOCTH (HEe3HAHWE HEOOXOJMMOHN I JaHHOTO BOINPOCA TEOPUU, TEPMHHOJIOTHH H
(hakTOJIOTHH).
«HeyoosnemsopumenvHo»: TIpU OTBETE CTYACHTOM HE BBIIIOJHEHBI TPEOOBAaHUS, YKa3aHHBIC IS
MOJIOKUTETILHBIX OTMETOK MITU CTYACHT OTKA3bIBAETCSI OTBEYATh HA BOMPOCHI OHIIETA.
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Sp i/ noueHT IlpHcTaBka A.A.
<__(mostrucs)

b
Pazpagoruic:

[Tporpamma coctaBieHa B coorBercTBUM ¢ TpeboBaHusiMu OI'OC BO no HampaBieHuto
06.04.01 buomnorus.
[Iporpamma paccMoTpeHa Ha 3acefaHuUM  Kadeapsl (U3MKO-XUMHUUECKOM OHOJIOrHH,
ouounxenepuu u ouonHdopmaruxu 17.04.2024 r. npotokon Ne 15.
3aB. kadenpoi, 1.6.1., mpodeccop B.I1. Canosaposa @azatﬂ_
Hacmoawan npozpamma, ne modxcem 0blmb 60CHPOU36COEHA HU 6 KAKOU hopme 0Oe3

npeosapumenbHo20 RUCbMEHHO20 PA3peuteHus Kagheopvl-pazpadomuuka npozpammel.



