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1. I_Ie.]'ll/l " 3aJa4YM JUCHUILINHBI .

U3JI0)KUTh HEKOTOpbIE YHUBEPCAIbHbBIE METOI0JOTHYECKUE TOAXO0/Ibl, MTO3BOJIAOLINE OE30THOCUTENIBHO K
KOHKPETHBIM OOJIaCTSM TPUIOKEHUH CTPOUTH aJE€KBaTHbIE MaTeMaTHUYeCKHEe MOJCITH M3y4aeMbIX
00bexToB. I[IpencraBuTh METOIBI M NMPUMEPHI NMOCTPOCHUS M aHAIM3a MaTeMaTHYEeCKUX MoJenel Juis
pasiIUYHBIX 3aJa4 DJKOHOMHKH, DSKOJIOTHUH, OMOJIOTMM, MEIUIIMHBI W COLIMOJIOTMM Ha OCHOBE
UCTIOJIb30BaHMsl (PyHIaMEHTAIBbHBIX 3aKOHOB NMPUPOJIBI M 3aKOHOMEPHOCTEH B SKOHOMUKE M COLIMOJIOTHH.

2. Mecto tucunmiauibl B cTpykrype OII BO:

JucuurmHa «JlonoaHUTENbHBIE T1aBbl MATEMAaTUYECKOTO MOJCITUPOBAHUS » OTHOCUTCS K
BapMATUBHOM YacTH y4eOHOro IjIaHa.

B tabmuie Ne 1 mpuBeneHbl MPEANIESCTBYIONIME U MOCISAYIONINE NUCIUTUINHBI, HAllPaBIEHHBIC Ha
dbopMUpoBaHUE KOMITETCHIIMI TUCIUILUIMHBI B COOTBETCTBUU ¢ Marpuiieit komneteHiuii OI1 BO.
Taomma Ne 1
IIpenmecTByomme u nmocjaeaywuue IMCUUIVINHBI, HANIPABJIeHHbIEC HA (popMHUpoOBaHue
KOMIIeTeH LIuii

[udp 1 HaumMeHoBaHKE [IpenmecrByroniue [Tocnenyromue TUCHUIIITUHBL

Ne
KOMITETEHITUHA JIMCHUIUINHBI (TpyTTIBI TUCIIATLINH )

n/n

Oo6menpodeccnoHaaIbHbIC KOMITETSHIIMH

OIIK-3. Cnocoben
HCIIOJb30BaTh 3HAHUS B
chepe MaTeMaTUKHU TIPH

OCYIIECTBIICHUU
MeJaroruuecKoi
JIeSITeIIbHOCTH

- l'ocynapcTBeHHbIN 2K3aMEH

[TpodheccnoHabHBIC KOMITETCHITUN

[1K-40.011.01 locynapcTBeHHBIN SK3aMEH
[IpoBenenne paboT MO
00paboTKe ¥  aHAIHU3Y
HAYYHO-TEXHUYECKOU
uHpopmaruu u
pe3yJIbTaTOB
HCCIEA0BAHUI

CoBpemeHHbIE TPOOIEMbI
MaT€MaTHuKu 1 HpHKHa)IHOﬁ
Mar€MaTukK

IIK.9. cnocobHOCTBIO K I'ocynapcTBeHHBIN DK3aMeEH
IPENo/IaBaHHIO
MaTeMaTHYECKIX
JUCIUTIAH u
nH(pOpMATUKH B
0011e00pa3oBaTeIbHBIX
OpTraHHu3aIusX,
po(eCCHOHATTBHBIX
00pazoBaTeIbHBIX
OpraHu3aIusIX u
o0pa3oBaTeIbHbIX
OpTaHM3aIUAX  BBICIIETO
o00pa3zoBaHMs

OyHKIMOHAIbHbIE
MPOCTPAHCTBA




3. TpeGoBaHus K pe3yjibTaraM OCBOEHMSI JUCHUILTHHBI

B PE3YIbTATC UYUCHHUA AUCHUIIIIMHBI CTYACHT AOJIZKCH:

3HaTh:

MeTo/10JI0THYeCKUE MOJIX0/IbI, TTO3BOJISIONINE CTPOUTH aJIEKBATHBIE MATEMATUYECKUE MOJIEITH
M3y4aeMbIX 00bEKTOB. MeTOo/bl M MPUMEPHI MOCTPOCHUS U aHATIM3a MATEMAaTUYECKUX MOJCIIEH ISt
Pa3TUYHBIX 33]1a4 YKOHOMHUKH, SKOJIOTHH, OWOJIOTHUHU, METUITMHBI U COIIMOIOTHH.

YMmeTh:

Hcnonp30BaTh YHUBCPCAJIbHBIC MCTOJOJIOTHYCCKUC ITOAXOAbI, CTPOUTDH a/ICKBATHBIC
MaTeMaTUYCCKHUE MOJICIIN N3YHACMbIX 00BEKTOB. HpI/IMCHHTB MCTOABI 1 IPUMEPHI TOCTPOCHHUA U aHAJIU3a
MaTeMaTu4CCKUX MOI[CJ'ICI\/’I JJI1 pa3/IMYHbIX 3a/la4 SKOHOMMHKH, 9KOJIOT'UH, 6I/IOJ'IOFPII/I, MCIHUIIMHBI 1
COIIMOJIOTHH.

Baanersn:

OCHOBHBIMH MCTOHAOJOIrMYCCKUMHU, TCOPCTHUICCKUMHU U YHUCIICHHBIMA METOAAMHU MAaTEMATUYCCKOI'O
MOJICIUPOBAHUS.

4. O0beM IMCHUIIMHBI U BUAbI Y4eOHO# padoThl
O06111ast TPYI0EMKOCTh AUCIUILIUHBI COCTABIISACT 4 3a4ETHBIC €IMHUIIBI.

Bun yueOHoi# paboTs Bcer CemMmecTpsl
0 4acoB

6
AyTMTOpHBIE 3aHATHS (BCEro) 32

32
B ToM yncre:
Jlekyuu 16

16
Ilpakxmuueckue 3anamus (113)
Cemunapw (C) 16

16
Jlabopamopuwvie pabomsi (J/IP)
CamocrosiTesqibHas paboTa (Bcero) 76

76
Buja npoMexyTouHO# aTTecTanmun (3K3aMeH) 36

36
OO0I1ast TPyI0EMKOCTh yac 144

3a4. el. 144
4
4

5. Coneprxxanue 1M CUMIIITHHBI

5.1. Conep:xanue pa3aejioB IHCUUIINHBI

HanmenoBanue pazaena

Coneprxanue pazaena (Tembl)

No MUCLIUTIINHEI
/1
MeToabl MOCTPOEHMSI IToctpoenue MaTeMaTHYEeCKUX MO Ha OCHOBE
1 MaTeMaTHYeCKHX (hyHIAMEHTAIBHBIX ~ 3aKOHOB PUPOJIBI. YHUBepCcaTbHOCTD
Mojaesiei MaTEMaTHYECKUX MOJECIICH.
Monenu TpyiHOQOpMaIn3yeMbIX OObEKTOB.
IIpumepsbl nocTpoeHust Monens dKkoHOMHYECKOTo InKIIa KelHca 1 COIMOIMHAMUKN
2 MaTeMaTH4YeCKHX Baiiyinxa-Xaara. Mojienid B3auMOJICUCTBYIOIIUX MOMYJISIIIUN




MojeJiei Bonbsreppsi-Jlotku n Xonnunra-Tsuaepa. Mogenu
pacnpoctpanenus uHekuuii. KBaznognomepHnas Moienb
reMOJMHAMUKH Ha rpadax. Mojens MpaBOBOH CHCTEMBI «BJIACTh-
obmectBo» Camapckoro-MuxaiinoBa. Mogens «Oproccensaropay
Jledespa-IIpuroxuna.

Mertoasbl ucciae0BaHUA I'eomerpuueckue metozst ans cucteM OJ1Y Ha muiockocTH.
3 MaTeMaTH4YeCKHX Teopema Xomnda o budypxanuu poxaeHNs UUKIA A5
MojeJiel onHomnapamerpudeckoit cucreMbl O/1Y. budypkanus poxaeHus

[UKJIA JUISI JIOKAJIBHBIX MOMYNOTOKOB. MeTo bl
pacpOCTPAHSIOMIMXCS BOJIH M Pa3/IeJICHUS TIEPEMEHHBIX
CMEIIaHHBIX 33J1a4 JIJIS JIMHCHHBIX THIEPOOIMYECKHX CUCTEM Ha

rpagax.

5.2 Pa3neybl AMCHUILIMHBI 1 BUABI 3aHATHIA

HanmenoBanue pazzena TuCIUTLTAHBI
1/ neki. | mpakt. | mab. | cemu | CPC | Bce-
H ro
3aH. 3aH.
Jac.
Mertoel [IOCTPOCHUSA
1. MaTeMaTH4eCKUX MoJelei
! 4 4 22 |30
IIpumepst [IOCTPOCHUS o7
2. MaTEMaTHYECKUX MOJEIIEN
6 6 45
Metonbl HCCIeA0BaHUS
3. MaTeMaTH4eCKUX MOJeeu
6 6 45 57

6. JlabopaTopHbIii NPAKTUKYM.
He npenycmorpen

7. IllpakTHYecKHe 3aHATUA (CEMHUHAPHI)

HanmMenoBanue paszziena TUCIUTUTHHBI

n/a Yac.
MeTtonpl MMOCTPOCHUS

1. MaTeMaTHIECKUX MOJeIen 4
ITpumepsnl MMOCTPOCHUS

2. MaTEMaTUYECKUX MOJEIIEN 6
MeTtoapl HCCIIETOBAHUS

3. MaTEMaTUUECKUX MOJEIIEN 6

8. KypcoBrbie padoThl — HE IPEyCMOTPEHBI.




9. YueboHo-MeTOAMYecKOe U MHGOPMALMOHHOE 00ecTiedyeHne TUCIIUIIMHbI:

a) OCHOBHas JIUTeparypa:

1. Camapckuit A.A., Muxaitno A.Il. Maremarnueckoe moaenupoBanue. M., @usmatiut, 2001.

2. 3anr B.-b. Cunepreruyeckast s3xoHoMmuka, M., Mup, 1999.

3. Xaccapn b., Kazapunos H., Bou U. Teopus u npunoxxkenus: 6udpypkauu poxaeHus uukia. M.,
Mup,1985.

4. bparycs A.C., HooxunoB A.C., IlmaronoB A.Il. JlunHamuyeckue CHUCTEMBI U MOJEIH
ouonoruu. M., ®uzmaniut, 2011.

5. Komenes B.b.,, Myxun C.M. u gap. Maremarnueckue MOJAEIW KBa3WOAHOMEPHOM
remoguHamuku. M., MAKC IIpecc, 2010.

0) IOoTIOTHUTENBHAS JTUTEpaTypa:

6. Oppoyemurt /1., ITneiic K. O6b1kHOBeHHbIE MU depeHnnanbabie ypaBHeHus. M., Mup, 1986.
7. Apnonsa B.W. Teopus xaractpod. M., YPCC, 2009.

8. Tomricon JIx. M. HeycroitunBocTu u katacTpodsl B Hayke u TexHuke. M., Mup, 1985.

Bces nmurepatypa ects B 6nbnmorexe PY/IH nnu B anekrpoHHOM BUe Ha Kadeape.

B) nmporpammuoe obecrieuenue: Windows, Microsoft Office, Maple, TeX, WinEdt.

r) 0a3bl JaHHBIX, UHPOPMALTMOHHO-CITPABOYHBIE M TIOMCKOBHIE CUCTEMBI:

1) Yandex, Goole, MathNet, cBo6onubie HTEpHET-pECYPCHI:

2)http://lib.mexmat.ru/ DnexkTpoHHas OUOIMOTEKA MOMEYUTENHCKOTO coBeTa Mexmara MI'Y ;
3) eqworld.ipmnet.ru/ru/library.htm

VYuebuas busnko-maremarnyeckas oubnmmoreka - EQWorld.

10. MaTepuajbHO-TeXHHYECKOE o0ecnedyeHue U CIUTIUHbI:
aAyIUTOPHSL 1711 IPOBEJICHHSI JIA0OPATOPHBIX U JIEKIIMOHHBIX 3aHATUl (aya. 422), HOyTOyk - 1T,
poekrop - 1mrt., 3xkpaH - 1mT.

11. MeToauyeckue peKoOMeHAALMHU N0 OPTraHU3alH U3YyYeHHs TUCUUIIUHBI

Kypc paccuutan Ha oguH cemectp u3 18 Henens, o 1 yacy nekumii 1 1 gac mabopaTopHBIX padoT.

JUis HarmsAHOCTH M3JIOKEHMs Marepuana  Ha JIEKIMAX  3alUIaHUPOBAHbl KOMIIBIOTEPHBIE
Ope3eHTaluk [0 TeMaM: 1) IUKIbI U UX YCTOHYMBOCTB; 2) Oudypkauuu Xomda; 3) ucciaeqoBaHue
HEKOTOPHBIX 3a/1a4 TeMOJMHAMHUKH.

Kpome Toro, mnmanupyrooTcs Buzyanu3anuu (B oCHOoBHOM aHummarnuu) B cucteme MAPLE mo
HEKOTOPbIM TeMaM JIeKIUi, JabopaTOpHBIX 3aHATUH M JOMAIIHUX 3aaaHuil. [{ng cryneHToB
3aIlIaHMPOBAHbI  €KCHE/ICNbHBIE MHUHHIIPE3CHTAlMU 1o e-mail ¢ HChonb30BaHMEM  YKa3aHHBIX
BHU3yaJIn3alHil.

E’xeHenenbHO CTYJEHT J0JDKEH BBINOIHATH TEKYLIME JOMAlIHUE 33JJaHHs, B CEpEeIMHE U B KOHIIE
ceMecTpa IPOBOMIATCS KOHTPOJbHBIE paboOThl, B TEUEHHE ceMecTpa TpeOyeTcss BBIOIHHUTH
UHJMBUYAJIbHOE JOMAlllHEE 3a/laHue, B TOM YHCIIE MOJrOTOBUTH MPE3EHTAIMIO U CAENaTh JOKIaa Ha
BBIOPAHHYIO TEMY.

WTOroBeIi KOHTPOIIb COCTOUT U3 TPEX 3aJaHUN — JIBYX TEOPETHUYECKUX U OJHOIO NPAKTUYECKOTO
(3amaun), 3a Kax0€ U3 KOTOPBIX MOKHO MOTY4IUTh A0 13 Oamios, mtoc 1 6ai 10moIHUTETRHO.

CooTBeTCTBHE CHCTEM OILIGHOK (MCIIOJB3YyEeMBIX paHee OIEHOK MTOrOBOHM aKaJaeMHUYecKOu
ycrieBaeMocTH, orieHok ECTS u 6amnpHO-peritTuaroBoit cuctemsl (BPC) oneHOK Tekyei ycreBaeMocTH)
(B coorBerctBum ¢ Ilpukazom Pextopa Ne996 ot 27.12.2006 1.):

banner Tpanun bamiel IS O1eHK OreHKn
BPC MOHHBIC nepeBosa u ECTS
OLIEHKHU
OILICHOK
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CryneHTsI 00sI3aHBI CaBaTh BCE 3aJ[aHUSI B CPOKH, YCTAHOBIICHHBIC ITPEIIOIaBaTeIIeM.

OTcpouka B clade JOMAIHEro 33JaHUs CUMTAETCS YBAKUTEIBHOW TONBKO B Ciydae OOJIEe3HU
CTYZIEHTA, YTO TIOATBEPIKAACTCS HATHYUEM Y HErO MEJUIIMHCKON CIIPaBKH.

CTyaeHT AOIyCKaeTcss K UTOTOBOMY KOHTPOJIO C JIFOOBIM KOJIMYECTBOM OajuioB, HaOpaHHBIM B
CEeMECTpe, HO MPHU YCIOBUU, YTO Y HETO MMEETCS TEOpPEeTUYEeCKass BO3MOXKHOCTh MOIYYUTh HE
MeHee 31 Gama.

Ecnu B utore 3a cemecTp CTyeHT noiy4t MeHee 31 Gaiia, To eMy BBICTaBIsIETCs OlleHKa F 1 oH
JOJKEH TOBTOPUTH TUCIUIUIMHY B YCTaHOBJICHHOM Mopske. Eciu ke B UTOre CTyAEHT MOTydn
He MeHee 31 Oamra, tT.e. Fx, To emMy paspemaercs mobop HeobOxomumoro (mo 51) xomuyecTBa
O0autoB  MyTéM MOBTOPHOTO  OJHOPA30BOTO  BBHIMIOMHEHHSI IPEAYCMOTPEHHBIX  HTOTOBBIX
KOHTPOJBHBIX MEPONPUATUN; TPU HSTOM AaHHYIUPYIOTCS, IO YCMOTPEHHIO MpernojaBaress,
COOTBETCTBYIOIIIUE TMPEAbIAYIIHE pe3ynbTaThl. JIMKBUAALMS 3aI0KEHHOCTEH TIPOBOJIUTCS B
nepuon ¢ 07.02 mo 28.02 (¢ 07.09 no 28.09) 1o coriacoBaHUIO C JEKaHATOM.

HtoroBasi koHTponbHash paboTa (MTOTOBBIM KOHTPOJb) cOmepkUT 3 Bompoca (3amanmsi). Ha
MOJITOTOBKY K OTBETYy OTBOAMTCS | yac, mocie 4Yero MpOM3BOIUTCS YCTHBIA OINPOC CTYACHTA.
OuenuBaercst padora u3 40 6a/I0B HE3aBUCUMO OT OLIEHKH, MOJTYUYEHHON B CEMECTpE.

B cemecTpe npoBoAsTCs 1B€ KOHTPOJIbHBIE PaOOTHI, BBIIACTCS €KEHENETBHOE U U CEMECTPOBOE

JOMalIHeC 3a1aHuc.

12. @oHI OLIEHOYHBIX CPEACTB JIJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTTreCcTalumn oﬁyqaloumxcn

10 JUCHUIIMHE (MOXYJII0) — NPULA2AEMCS.

[Tporpamma cocraBnena B coorBerctBum ¢ TpeboBanusimu OC 3++ PY]IH.

Pa3zpadoruuk:
Jouent MareMaTu4ecKoro

UHCTUTYTa ¢ B.1. besses

I[I/IpeKTOp MaremaTuuecKkoro HHCTUTYTa

A.JI. CkybaueBckHit



IHpuaoxenue 1.
(o0s13aTenpHOE)

Maremarnuecknii HHCTHTYT UM. C.M. HUKO0JbCKOTO
(HanmeHOBaHME Kadeaps)

YTBEPX/IEH
Ha 3aceJaHUH MHCTUTYTA

«_» 20 r., mpoTokoi Ne
JIMpeKTOp NHCTUTYTA

A.JI. CkybaueBckuii

(o)

OOHA ONEHOYHbLIX CPEJICTB

MO YYEBHO! JUCIHUATIJINHE

I[OHOJIHI/ITCJIBHBIG IIaBbl MATEMATHYCCKOI'O MOACINPOBAHUA

(HaMEHOBaHNE AVCIUTUIIHEL)

01.04.01 "Maremartuka", cneruaan3aius

«Hexkmaccuueckue 3aaun aHajln3a u I[I/I(i)(l)epeHI_[I/IaJ'ILHbIX ypaBHeHHﬁ, MAaT€MaTH4YCCKOC
MOACITIUPOBAHUC U MAILIMHHOC 06y‘1€HH€»

MarucTp
KBammdukanus (cTerneHp) BBITYCKHAKA



HacnopT q)OHZ[a OLCHOYHBIX CPEACTB I10 JUCHUIIJIUHE ((JIOHOJTHI/ITCJ'IBHBIC rJIaBbl MATEMATUYCCKOTO MOACTITMPOBAHMA»

Hanpasnenue/Crnenuansaocts: 01.04.01 "MaTtematuka", cienuanu3anus

«Hekaccuueckue 3a1auu aHanu3a U auddepeHnuanbHbIX YpaBHEHHH, MaTEMATHYECKOE MOIETMPOBAHNE U MAIIMHHOE 00YUYEHHE»

HaunmMeHoBaHue 01I€HOYHOTO CPeACTBA
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TIK- Paszmen 1: Tema 1: «IlocTpoeHue 5 10 4 19 19
40.011. | «Metosr MaTeMaTHYECKUX
01 MOCTPOCHUS MOJIEJIEN Ha OCHOBE
)
K9 MaTeEMaTUYECKUX (GyHIaMEHTAIIBHBIX
OHK-,3 MOJIEeNIen» 3aKOHOB IPUPOIBI »
el 2: Mma 1: «Monenu
Pasnen 2: Tema 1: «Monue 7 8 15 36
«IIpumepsr SKOHOMMYECKOTO
[IOCTPOCHUS Pa3BUTHU
MaTeEMaTUYECKUX Tema 2: 8 5 8 21
Mozener » «KBaznomnomepHas
MOJIENIb TEMOIUHAMHUKHA
Ha rpadax»
Pasznen 3: Temal: «Teopema 5 7 5 12 29 45
«MeTtomsl Xoma o Oudypraruu
HUCCIEOBAHUS POKICHHUS LKA IS
MaTEeMaTUUYECKUX OJTHOTIAPAMETPHUCCKOM
MOJEIIEN cucteMmbl OY»
Tema 2: «MeTojbl 8 8 16
pacipoCTPaHSIFOIIUXCS
BOJIH U pa3/ICIICHHUs
[IePEMEHHBIX




CMEIIaHHBIX 3a/1a4 JUIs
JINHENHBIX
TUNEepOOTNYECKIX
cucTeM Ha rpadax»

UTOro:

10

30

20

40

100

100




KoMmiaekT hK3aMeHaIIlMOHHBIX OMJIETOB
110 JUCHUITIIINHE
HOHOHHHT@J’IBHHG IJIaBbl MATEMATHUYCCKOI'O MOACJIINPOBAHUA

DK3AMEHAIIMOHHBIN BUJIET Ne 1
1. Teopema o 6udypkamuu Xomnda Ha miaockoctH. [Ipumepsl ee mpuMeHEHUS.

2. Pemenmne 3aga4un Komm JJ11 CUCTEMBI JINMHCAPU30BAHHBIX T€MOANMHAMUYCCKUX ypaBHeHHﬁ.

3. Haiitu ¢a3oBblit moToK gt: Rz - ]RZ, ompenensieMslii cuctemoit Y

X = Ax, rae A= (_01 g'))

Omnpenenuts 00pa3 KBajapaTa
IT= {(xl,xz): 0< X1 < 1,0 < Xy < 1} Ipu  OTOOpaKeHUH gt,rz[et =1

SK3AMEHAIIMOHHBIN BUJIET Ne 2

1. budypxanronssit anaan3 Mojenu Baiimixa-Xaara B okpecTHOCTH oco0oii Touku (0,0).

2. CwmemanHas 3ajada Ha TONYOCH IJISl CUCTEMbl JIMHEApU30BAHHBIX TE€MOJMHAMHYECKUX
YPAaBHEHUH, €€ PEILCHHUE.

3. Haiitu cranuonapHoe pemieHue P (x ) MIPaBOBOI MOJIEIH, OTpe/IeIieMoe 3a1aueit

4p" =p—-6+2x (0<x<2),
p'(0)=p'(2) =0

Hapucosats rpaduk HaliJEGHHOTO PELICHUSL.

DK3AMEHAIIMOHHBIA BUJIET Ne 3

1. TumepOonnuecKre CHCTEMBI C MOCTOSHHBIMH KO3(D(HIMEHTaMH, HX XapaKTePHCTHKH.
IIpuBeneHne K KAHOHUYECKOMY BHILY.

2. HccnenoBanme cuctembl Bailimymxa-Xaara B oOkpecTHOCTH ocoboit Touku (0,0) ¢
MTOMOIIIBIO TEOPEMBI O JIMHEAPU3AIUH.

3. Merogom Pypre pemrTh CIEAYIOIIYIO 3a1a9y, MOACTUPYIOUIYI0 TPAaBOBYIO CUCTEMY:

Pe =4pux —P+2—x (0<x<2)
Dxlx=0 =0, Dxlx=2 =0,
Ple=0 = 2.

DK3AMEHAIIMOHHBIN BUJIET Ne 4
1. Cucrema KBa3WJIMHEHHBIX ypaBHCHHH TE€MOJMHAMHKH B KBa3HOAHOMEPHOM NPHOIHIKEHUH,
YPaBHEHUSI HEPA3PBIBHOCTH U JIBU)KEHHUSI. Y PABHEHUE COCTOSHUS.



2. @asosble noToku JuHEHHbIX cucteM OJ1Y ¢ mocTosHHBIMU KO3()PUIMEHTAMH.

3. Metoaom Dyphe pemmTh CIEAYIONIYIO 3a/a9y, MOJCIUPYIONIYI0 MPAaBOBYIO CHCTEMY:
Pt =Dxx —P+6—2x (0<x<2),
Pxlx=0 =0, Pxlx=2 =0,
Ple=0o = 2.
SK3AMEHAIIMOHHBIN BUJIET Ne 5
1. ®a3oBble TOTOKH HOPMAIBHEIX aBTOHOMHBIX crucTeMm OJ[Y.

2. Haxoxnenue peuieHus 6a30Boi MOJIENIM IPaBOBOM cHcTeMbl MeToJoM Dyphe.

3. Jlana cucrema ypaBHEHHUH B YaCTHBIX MPOU3BOIHBIX
ur — 3u, =0, vy +u, +4v, = 0.
Tpebyerest:
a) ONPEJENIUTh THUII TOH CUCTEMBI;
0) IPUBECTH €€ K KAHOHMYECKOMY BUJLY;
B) HaiiTH oOI1Iee pemeHue.

SK3AMEHAIIMOHHBIN BUJIET Ne 6
1. SIR mozens pacnpocTpaHeHUs] HH(DEKIIMOHHBIX 3a00JICBaHHI C YYETOM JIeMOrpaduuecKuX
nporeccoB. OcoOble TOUKH U UX YCTOHUUBOCTD.
2. TloctpoeHue nuHEeHON 0a30BOH MOIEH TPABOBOM CUCTEMBI.
3. Haiitu obmiee pemreHrne rTHIepOOTNIECKON CHCTEMBI TeMOIMHAMIKI
Uy + Uu, + %px =0, p;+pciu,+ip, =0,
raeﬂ=2, p=1, c=4.

DK3AMEHAILIMOHHBII BUJIET Ne 7

1. ®azoseiii moprper SIR Momenu pacmpocTpaHeHHs HHQGEKIMOHHBIX 3a00J€BaHUI C
YUETOM JIeMOTrpadMueCKHUX MPOLECCOB B OKPECTHOCTSX OCOOBIX TOUEK.

2. OO0mas 3a7a4a Jijisl HePEPhIBHON MOJICIIA PACIPE/ICIICHUS BIACTH B HEPAPXHUH.
3. Haiitu obmiee perreHne runepO0IMIecKOi CHCTEMbI TeMOIUHAMUKI
_ 1 ) _
Uy + UU, + =Dy = 0, pe + pccu, +up, =0,
p

meuUu=3, p=4 c=6.

SK3AMEHAIIMOHHBIN BUJIET Ne 8

1. HccnemoBaHre CTAITMOHAPHBIX PEIICHUH 0a30BOM MOJEIN ITPABOBOM CHCTEMEI.



2. 3amava Komm 1 CUCTEMBI JIMHEAPU30BAHHBIX T'E€MOAMHAMUYECKUX ypaBHEHUMH, €
pelieHue.

3. Hatitu ¢a3oBblii moToK gt: R? > ]RZ, ompenensieMslit cucremoit 1Y

X = Ax, rae A= (_14 _11)

Omnpenenmuth 00pa3 KBajapaTa
IT= {(xl,xz): 0< X1 < 1,0 < Xy < 1} opu  OTOOpaKeHUH gt,rzle t=1.

DK3AMEHAIIMOHHBIN BUJIET Ne 9

1. Tlonsarue Oudypkanum TMHAMUYECKOU CHCTeMBbI, Oudypkarus Xonda.
2. Haxoxnenwue perieHus 6a30BOM MOJIEITH MPABOBOM cHCTEMBI MeTO10M Dyphe.

3. Pemuts 3amauy Koty i CHCTEMBbI JIMHEAPU30BAHHBIX YPaBHEHUH TeMOANHAMUKI
1
Uy + Uu, + ;'px =0, p: + pctu, + up, =0,
u(x,0) = ¢(x), p(x,0) = (x),

et =2, p=1c=4, p(x)=1+cosx, Y(x) = 2.
9K3AMEHAHHOHHBII>I BUJIET Ne 10

1. Jluneapuzanmsi cucTteMbl ypaBHeHUW reMmoauHamuku. OOIiee pemieHue
JMHEapU30BaHHON CHCTEMBI.

2. Mopenp TMHaMHUKM pacnpeleneHuss BiacTu B uepapxuu. HempepbIBHBIM
CIIy4ai.
3. C moMomBK TEopeMbl O JIMHeapu3aluu uccaenoBath ocobyro touky (0,1)

JTUHAMHYECKOU CUCTEMBI
.X:l =4 — 4‘X1 - ZXZ, .X:]_ = X1Xy

Y HapuCOBaTh €€ (ha30BbIil MOPTPET B OKPECTHOCTU  ATOU 0COOON TOUKH.

Kaxaomy cTyieHTy 10CcTaeTCsl 10 OJHOMY OMJIeTy U3 JaHHOT0 nepeuHsi. OTBeT HA KANKAbINH
Bonpoc oueHuBaercs ot 0 10 13 6a/U10B B 3aBUCHUMOCTH OT MOJHOTHI U NPABUJIBHOCTH
OTBETOB.



le/IMeprlﬁ NMEPEICHb OLUCHOYHBIX CPEACTB

IO AUCLHUITIIUHE I[OHOHHI/ITGHBHBIG TJ1aBbl MATEMATUYCCKOT'O MOACIUPOBAHUA

12.1. IlepeyeHb OLIEHOUYHBIX CPEICTB

HaumeHoBaHue IIpencraBiienune
Kparkasi xapakTepucTHKa OLlEHOYHOTI'0
/i OLICHOYHOI'0 cpercrsa OLICHOYHOI'0 CPEACTBA B
cpeacrBa ¢onge
Ayoumopnas paboma
Ompoc CpencTBo KOHTpPOJIsl, OpraHu3oBaHHOE Kak | Bompocsl o
cnenuanbHas Oecea TpemojaBaTens C | TemMam/paszenam
oOydarolmuMcsi Ha TEMbl, CBS3aHHBIE C | JUCHUILIMHBI
M3y4aeMON JUCHUIIIMHON, U PacCUYUTAHHOE
Ha BBISICHEHHE o0Bbema 3HaHUUI
00yuJarolerocs o ONpeIeIeHHOMY pa3/einy
WJIU TEME.
KonTposbHas ®opma mnpoBepku KadectBa ycBoeHusa | Komrmekt BapUaHTOB
pabota CTyIeHTaMH  ydeOHOro Marepuaiga B | KOHTPOJIbHBIX paboT
COOTBETCTBUU c YTBEPKICHHON
IPOTPAMMOM.
DK3aMeH dopma mnpoBepkH KayecTBa ycBoeHHs | Komruiekr
CTYJEHTaMH y4yeOHOro Marepuajla | | HK3aMEHAlMOHHBIX
BBITIOJTHEHUST B Tpoliecce OO0ydyeHHUs BcexX | OHMIIETOB, CIIUCOK
y4€OHBIX IOPYYEHMH B COOTBETCTBHUHM C | dK3aMEHAIIMOHHBIX
YTBEPKJICHHOW MMPOTrpaMMOil. BOIIPOCOB
Camocmosamenvnan paboma
NupusunyansHoe | dopma 1npoBepku  KadectBa ycBoeHMs | Komruiekr BAPUAHTOB
JIOMaIllHee CTyJeHTaMH ydeOHOro Marepuaiga B | JOMAIIHMX 3aJaHUM
3a/laHue COOTBETCTBUU c YTBEPKJIEHHON
IIPOTPAMMOM.

1

2.

KommniiekT BonpocoB st onpoca

10 JUCLHUIIIINHE I[OHOJ'IHI/ITC.HI)HI)IC TJIaBbl MATEMATHYCCKOI'O MO ACIUPOBAHUA»

. C IIoMOIbO  TCOPCMbI

0 IJIMHeapu3aluu uccienoBarb ocodyro Touky (0,1)

JTUHAMHUYECKOI CUCTEMBI

x1=2x1+x§—1, .X:1:6x1_x%+1

U HapucoBaTh €€ (ha30BbIil MOPTPET B OKPECTHOCTHU ITON 0COOOH TOUKH.

Jlana cucrema ypaBHEHUH B YaCTHBIX IIPOU3BOIHBIX
us +3u, —v, =0, Ve — Uy + 30, = 0.
Tpebyercs:
a) OIPEJEIIUTh TUI 3TON CUCTEMBI;
0) mpUBECTH €€ K KAHOHMYECKOMY BU/LY;



10.

11.

B) HalTH 00IIIee PEIICHUE.

Haiitu o0miee penieHre runepOoIMYecKoi CHCTEMBI TEMOTTHAMIKI

1
Uy + u, + /—)px =0, pe + pciu, + up, =0,

rne u=3, p=4, c=6.

PeHII/ITI) 3aI[aqy KOHII/I JJIs1 CUCTEMBI JII/IHeapI/ISOBaHHHX ypaBHeHI/Iﬁ TEMOINHAMUKN
1
ut+ﬂux+/—)px =0, pe + pciu, + up, =0,
u(x,0) =), pl0) =yX),

rmeu=2 p=1¢c=3, ox)=1, yP(x) =2+ sinx.
C nomompro mpuHiuna Jroamens pemuTth 3agady KoM Ui CHCTEMBI ypaBHEHHH
reMOIMHAMUKHN

1
Uy + uu, + ;px = sin2x, pe + pcu, + p, = cos 2t,

u(x,0) =0, p(x,0) =0,
rne u=2, p=1, c =4.

Haiitu dasossiii motok gt: R? —» R?, onpenensemslii cucremoii 1Y

x = Ax, rne A = (_01 é)

Ompenenury o6pa3z  kBampara I = {(xy,x,): 0<x,;<1,0<x,<1} 1pmu
otobpaxennu g¢, rne t = 1.
Haiitu dasossiii notok gt: R? —» R?, onpenensemslii cucremoii 1Y
.t t
X = ;, y = —; .
Omnpenenutsb 06pa3 Touku (1,1).
Jlokazarb, YTO HEOIPAHUYEHHBIN ONEPATOP
A: L,(RY) -» L,(RY), D(A) = H* (RY), Av=1v"
aBsgeTcss reHepatopoM C%-momyrpynmbl ¥ HaiiTM sBHYIO (GOpMyIy IS OTOi
HOJTYTPYTIIIBL.

I[OKBBaTB, qTo IIpu WU = 0 cIcayrouada oJHommapaMeTpuydecKkass CUCTEMaAa HCHBIThIBACT
oudypxaruto Xorda:
N 3 S 2
x1 —xz_xl, x2 - _x1+p.x2 _xlxz.
Haiitu cranmonapHoe perienue p(x) mpaBoBOM MOIETH, ONpeaeiiIeMOoe 3a1aueit

4p"=p—-6+2x (0<x<2),
p'(0) =p'(2) =0.
Hapucoats rpaduk HaliJJEHHOTO PEIICHHMS.
Meroaom Pyphe pelnTh CIEAYIONIYIO 33/a49y, MOJCIUPYIOIIYI0 [TPABOBYIO CUCTEMY:
P =Dxx —P+6—2x (0<x<2),
Dxlx=0 = 0, Pxlx=2 =0,
Ple=o = 2.



Konumponvuas paboma Nel

1. C nomowwio meopemvl o nuneapusayuu uccredosams ocobyio mouxy (0,0) cucmemw
x=2x—y%*+xy, y=4x+
y —x?%—2xy.

2. [lana cucmema ypagueHuil 8 4aCMHbIX NPOU360OHbIX
us +2u, +v, =0, vy + 3v, = 0.
Tpebyemcs:
a) onpedenums mun 3mMo CUCeMbl;
0) npusecmu ee K KAHOHUYECKOM) 8UODY,
8) Hatimu obwee peuieHue.

Koumponvuas paboma No2

1. Haiimu gpazoewiii nomok g t:R? - R?, onpeoensemviil cucmemou /Y
. -2 —4
x = Ax, 20e A = ( )
1 2

Onpeoenums o6pas keaopama I1 = {(x1,x5): 0 <
x1 < 1,0 < x5 < 13} npu omobpancenuu g, 20e t = 1.

2. Memoodom @ypve pewiums credyiowyio 3a0ady, MOOEIUPYIOUWVI0  NPABOSYI0
cucmemy

Pt =DPxx — 20+ 8—-2x (0<x<2),
Dxlx=0 =0, Pxlx=2 =0,
Ple=o = 3.

MEPEYEHBb BOITPOCOB UTOT'OBOM ATTECTAIIMH IO KYPCY

1. Tlonstue Oudypranuu TMHAMHYECKOU cucTeMbl. [Ipumepsl.
2. Teopema o 6udypkanuu Xonda Ha miockocth. [Ipumepsl ee npuMeHeHusI.
3. Mopens unaycTpuanbHON AMHAMUKH Baiinnuxa-Xaara.

4. HccnenoBanue cucrembl Baitnmnxa-Xaara B okpectHOCTH 0c000# ToukH (0,0) ¢
MTOMOIIIBIO TEOPEMBI O JIMHEAPU3ALIUH.



5. budypkannonnsiii ananu3 mojenu Baiiymixa-Xaara B OKpECTHOCTA 0CO00# TOUKH
(0,0).

6. T['mmepOonmveckue CUCTEMBI C TOCTOSTHHBIMU K03 pHmmenTamMu, NX XapaKTepUCTHKH.
IIpuBeneHne K KAHOHUYECKOMY BHITY.

7. Cucrtema KBa3sWIMHEWHBIX YPAaBHEHUHM reMOJJMHAMUKHU B KBa3MOJHOMEPHOM
NpUOJINKEHNH, YPABHEHUS HEPA3PhIBHOCTH U ABUKEHUS. Y paBHEHHUE COCTOSHUS.

8. Jluneapwm3arus cucTeMbl ypaBHEHHI reMoquHaMuku. OO0Iee pemeHue
JIMHEApU30BaHHOW CHCTEMBI.

9. 3amaua Komm /1 CUCTEMBI JIMHEAPU30BAHHBIX TEMOIMHAMUYCCKIX YPAaBHEHUH, €€
peLieHue.

10 CmMenianHas 3aa4a Ha MOJIYOCHU Il CUCTEMbI JIMHCAPHU30BAHHBIX I'CMOJINHAMUYCCKUX
YpaBHEHUU, €€ pelIeHUE.

11. ®azoBble MOTOKM HOPMAJIBHBIX aBTOHOMHBIX cucteM O1Y.
12. ®a3oBbie moToku JuHEHHbIX cucteM O/1Y ¢ nocTosHHBIMU KO3 umeHTamu.

13. Knaccuueckast SIR mozens pactpocTpaneHUs] HH(PEKIMOHHBIX 3a00JIeBaHUH U ee
(a3oBbIi TOPTpET.

14. SIR mozens pacnpocTpaHeHUs HH(PEKIIMOHHBIX 3a00JI€BaHUM C yUETOM
neMorpaduyeckux npoueccoB. Ocodble TOUKH U UX YCTOWYUBOCTD.

15. ®azossii noprper SIR Mozaenu pacnpocTpaneHus: HHPEKINOHHBIX 3a00J1€BaHUi ¢
Y4eTOM JIeMOrpauyecKuX MPOLECCOB B OKPECTHOCTSIX OCOOBIX TOUEK.

16. Mojens TMHAMUKH paclpeesieHus BJIacT B uepapXxur. JIMCKPETHBIN CITydai.
17. OGmias 3aa4a st HETIPEPHIBHOW MOAETN PACTPEICICHUS BIACTH B HEPAPXUU.
18. IlocTpoenue MMHEHHONW 0a30BOM MOJIETH TPABOBOM CHCTEMBI.

19. UccnenoBanue cTallmOHAPHBIX PEHICHU 0a30BOI MOJIENI TPABOBOM CUCTEMEI.

20. Haxosxxnenue penieHus 6a30Boi MOJIeTH MPaBOBOil cucTeMbl MeTo10M Dyphbe.

JHomaniraee (cemectpoBoe) 3amanue mist HIT-601
110 «JIOTIOTHUTEIbHBIE TJIaBbI MATEMATHYECKOT'O MOICTTUPOBAHHMSD)

3amanue Ne 1.

Hccrneoosams 0syms cnocobamu oughyprayuio Xongha (bughyprayuro poscoenus yukia) npu
Mm=0 6 dannou cucmeme.



B nepsom cnocobe nepetimu K NOIAPHLIM KOOPOUHAM, A 80 8MOPOM -UCHOTIb306ANb MEOPEMY
Xonga.

Hapucosamv ¢pazosvie nopmpemul oannou cucmemor npu y=-1, 0, 1.

Yxazanue. Cm. pewenue npumepa 5.5.1 6 knuee Sppoycmuma u Ilneiica « O4Y».

Bapmuanr 1
Xy = 2pxq — X — 3%, (xf + x5),
Xy = X1 + 2nxy — 3x,(xF + x3).

Bapmuanr 2
Xy = 3y — 2x; — xq (xf + x3),
XZ = le + 3I'lx2 - xZ(xlz + x22)

Bapuant 3
. - 1 2 2
X1 = SMX1 — Xz — 2x1(xf + x3),

. _ 1 2 2
Xy = X1 + 51Xy — 2x, (x5 + x%).
Bapuanr 4

. 1 2 2
X1 = nxy — 2% — 2 x1(xf + x3),

Xy = 2%, + o, — =, (x2 + x2).
Bapuant 5

Xy = 4y — xp — 3x; (xf + x3),
Xy = xq + dpxy — 3x,(xF + x3).
BapuanT 6

Xy = 5ty — xp — 2x1 (xf + x3),
Xy = X1 + 5pxy — 2x, (2 + x3).
Bapuanr 7

Xy = 4y — xp — 3x; (xf + x3),
Xy = xq + 4pxy — 3x,(xF + x3).
Bapuanr 8

Xp = %Wﬁ — 2x; — 4x,(xf + x5),

X, = 2%, +inx2 — 4x, (x? + x3).

3aganue Ne 2.

Pewums nauanvro-kpaesyio 3a0auy na noayocu (epaghe ¢ 00HOU 8epuUHOL U OOHUM pedPOoM)
0J18 cucmembl TUHeaApU308AHHBIX YPAGHEHUL 2eMOOUHAMUKY (cM. n. 3 npurazaemou cmamou
bezsesa u Caodexosa ):

1
ut+ﬁux+;px=0, pe+pctu, +ip, =0 (0<x<+oo, t>0),



u(x,0) = p(x), p(x,0) =y(x), u(0,t) =
v(t), p(0,t) = u(t).

C nomowpto npocpammuozo nakema Maple nocmpoums anumayuu nonyuennoeo  peurerus
(npumep npunazaemcsi).

Bapuanr 1.
u=1p=1,¢c=3, o(x) =2+
cos4x, Y(x) =4+ sin2x,
v(t) = 3cost, u(t) = 4cos2t.

Bapuanr 2.
u=2 p=2¢c=4 ox)=4+
sin2x, Y(x) = 6 + sin4x,
v(t) = 4cos2t, u(t) = 6¢ost.

Bapmuanr 3.
u=2 p=2¢c=4 ox)=4+
sin2x, Y(x) = 6+ sin4x,
v(t) = 4cos2t, u(t) = 6cost.

Bapuanr 4.
u=3, p=4c=5 ¢okx)=4+
2sinx, Y(x) = 6+ 2sin2x,
v(t) = 4cost, u(t) = 6cos2t.

Bapuanr 5.
u=1p=2,¢c=4, ox)=3+
2sinx, Y(x) =4+ sin2x,
v(t) = 3cos4t, u(t) = 4cos2t.

Bapuant 6.
u=2 p=3,¢c=5 ¢kx)=2+cosx, Yx)=
4 + cos2x,
v(t) =3 +sint, u(t) =5 — sint.

Bapuanr 7.
u=3, p=4c=4 okx)=4-
sin2x, Y(x) =4+ 2cos4x,
v(t) = 4+ sin2t, u(t) = 6+ sint.

Bapuanr 8.
u=4 p=8 c=6, pkx)=2-sinx, Px)=
4 — 2sin2x,
v(t) = 2cos4t, u(t) = 4cos2t.



3aganus NeNe 3 u 4

Ipeszenmayus ¢ ooknaoom na 15-20 munym u "xypcosas”
Ha 4-5 cmpanuy (c ee 3auumotl) no meme ceoetl OUNIOMHOU PAOOMbL.

Kputepun ouenkn
1o JucHuIuivHe JlonoJHUTENbHbIE I1aBbl MATEMAaTHYECKOTO MOJICITUPOBAHHUS

HtoroBasi omeHKa BBICTABISIETCS MO CyMMe HaOpaHHBIX OalioB 3a TMpaKTHUECKHE

3aHATHUSA U OK3aMCH.

10.

11.

12.

13.

14.
15.

95-100 6aJ10B:
AKTHBHOE YYaCTHE B MEPOTIPUSITHSIX, MPESITyCMOTPEHHBIX IPOTPAMMOM JTUCIIUTIIHHBI,

CUCTCMATU3HUPOBAHHOC, FHY6OKOC Hn IMOJIHOC OCBOCHHUC HABBIKOB U KOMHeTeHHI/Iﬁ 110 BCEM
pasaciiaM nmporpamMmmbl JUCIHUTIIIMHBI;

HCIIOJIB30BaHUC Haquoﬁ TCPMUHOJIOTUH, CTHIIMUCTHYCCKH TI'PaMOTHOC, JIOTMYCCKU
MMPaBHUJILHOC U3JIOKCHUC OTBCTA HA BOIIPOCHI, YMCHHUC [ICJ/IATh 000CHOBaHHbBIE BbIBOJbI,

YMCHHC B(I)CPGKTI/IBHO HCIIOJIB30BATh MCTOJUKY IPOTrpaMMbl JUCHUIIIIMHBI B ITOCTAHOBKC U
PCHICHUN HAYYHBIX U HpO(beCCI/IOHaJIBHBIX 3a1a4,

BbIpaKCHHAaA CIIOCOOHOCTBH CAMOCTOSTEIIBHO U TBOPYCCKHU PCIIATh IMOCTABJICHHLIC 3a/Ia4H;

IIOoJIHasA CaMOCTOATCIBHOCT H TBOp‘ICCKI/Iﬁ noAXoJd IIpU HM3JI0KCHHUU Marcpuajia I10
nporpamMmme IUCHUIIIINHBI,

[OJJHO€ U IJIyOOKOE  YCBOEHHE OCHOBHOM UM JONOJHHUTEIBHOH  JIUTEpaTypBhl,
PEKOMEHIOBAaHHOM IIPOrpaMMON TUCHHUILIMHEL U IIPETIOJaBaTEIIEM.

86- 94 gaJia:
y4acThe B MEPOTIPUSATHUSX, PETYCMOTPEHHBIX MPOTPaMMON JMCIUILTHHBI,

CUCTCMATU3MPOBAHHOC, FJ'IY6OKO€ 1M TIOJHOE€ OCBOCHHME HABBIKOB M KOMIICTCHIIUM II0 BCEM
pasaciiaM IporpaMmbl AU CHUIIIIMHBI;

HCITIOJIB30BaHUEC HaquOﬁ TEPMHUHOJIOTHH, CTUIIMCTUYCCKU TI'PaMOTHOC, JIOTMYCCKU
MMPaBHUJIBHOC U3JIOKCHUC OTBCTA HA BOIIPOCHI, YMCHHUC [ACJIATh 000CHOBaHHbBIE BBIBOJbI,

YMCHUEC B(b(beKTI/IBHO HCII0JIB30BaTh METOJUKY ITpOorpaMMbl JUCHUIIIIMHBI B IIOCTaAaHOBKE U
PCHICHUN HAYYHBIX U HpO(l)CCCI/IOHaJILHBIX 3aa4,

CIIOCOOHOCTL  CAMOCTOSITEIILHO peuiatb IMOCTABJICHHBIC 3aJldadyd B  HCECTAHAAPTHBIX
IMPOU3BOJACTBCHHBIX CUTYyallUsIX,

YCBOGHHE OCHOBHOM M JOIOJHUTEIBHON JINTEPATypbl, PEKOMEHJOBAHHON NpOrpaMmoin
JTUCLMIUIMHBI U IPETIOAABATEIIEM.

69-85 6a/17108B:
y4acTHe B MEPONIPUATHUSAX, MPETYCMOTPEHHBIX MPOTPAMMOM JUCIMILIAHBI,

CUCTCMATHU3UPOBAHHOC U ITOJITHOC OCBOCHHWEC HABBIKOB U KOMHGTGHHI/Iﬁ Mo BCEM pasaciiamMm
nporpaMmbl TUCHUILJINHBI;



16.

17.

18.
19.

20.

21.

22.

23.

24,

25.

26.

27.
28.

YMCHHUEC HCIOJB30BAaTh MCTOAUKY IIPOrpaMMbl AWCHUIINIMHBI B IMOCTAHOBKC W PCIICHHUUN
HAayYHBbIX U HpO(I)CCCI/IOHaJ'ILHLIX 3a1a4,

YCBOCHUE OCHOBHOM JIUTEPATYPBI, PEKOMEHJOBAHHOW MPOTrpaMMOM TUCIIUIIIIUHBI.

51-68 6a10B:
y4acTHe B MEPOIPUATHUSAX, [IPELyCMOTPEHHBIX IPOIPaMMOM AUCLIUIUIVHBL,

CUCTCMATU3HUPOBAHHOC W IIOJIHOC OCBOCHHC HABBLIKOB U KOMHCTGHHI/Iﬁ 10 BCEM pasaciiaMm
nporpamMmbl JUCHUIIIINHBI;

YAOBJICTBOPUTCIIBHOC YMCHUC HCIIOJIB30BaThb MCECTOAUKY IIPOrpaMMbl JUCHUILIIMHBI B
IMOCTAHOBKC U PCHICHUU HAYYHBIX U HpO(i)eCCI/IOHaJIBHLIX 3aJa4,

YAOBJIETBOPUTEIILHOE YCBOEHHE OCHOBHOM JINTEPATYPHI;

31 - 50 6annos — HE 3AYTEHO:

HEAO0CTATOYHO IIOJIHBIE 00BEM HaABBIKOB U KOMIICTCHOMHW B paMKax IIpOorpaMMbl
JUCHHUITIIMHBI,

HEYMEHHE WCIOJb30BaTh B MPAKTHYECKOW JEATEIHHOCTH HAyYHOW TEPMHHOJIOTHH,
M3JI0’)KEHHUE OTBETa Ha BOMPOCHI C CYIIECTBEHHBIMH CTHJIMCTUYECKHMMH M JIOTHYECKUMU
OImrOKaMH;

crnaboe YMCHHUC HUCIOJIB30BATh MCTOJAUKY MPOrpaMMbl AUCHUIUIMHBI B IMOCTAHOBKC U
PCHICHUN HAYYHBIX U HpO(i)GCCI/IOHaJIBHBIX 3a1a4,

YAOBJIETBOPUTEIBHOE YCBOCHUE OCHOBHOM JINTEPATYPHL.

0-30 6ann0o8, HE 3BAUTEHO:

OTCYTCTBHC YMGHHﬁ, HaBBIKOB, 3HAaHUU U KOMIICTCHLIMK B paMKax IIpOorpaMMbl
JUCHUITIIMHBI,

HEBBITTOJTHCHHUE na6opaTopHHx 3a)1aH1/1171; OTKa3 OT OTBCTA IO IMPOorpaMmMe IUCIHUILINHBI,

HUTHOPUPOBAHUEC 3aHATHH 110 JUCHUITIINHE 110 HCYBa)KHTeﬂLHOﬁ IMpUYKNHE.
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