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1. Ilean ocBOeHMS AUCIUILIMHBI

HucuunnuHa «HenpepplBHbIE MaTeMaTUYE€CKHUE MOJIENN» 3HAKOMHUT MAaruCTPaHTOB C
KJIFOYEBBIMU TIOHATUAMHU HEJIVMHEWHOW NMHAMUKH W cuHepreTuku. Llenb mpenomaBaHusi 3TOU
JTUCIUTIIMHBI — JOOUTHCS OCMBICIICHHOT'O TTOHUMAHUS MaruCcTpaHTaMH COBPEMEHHBIX MapaJurM
MaTEMaTU4YeCKOro MOJICIIUPOBAHUS, MPOOJIEM, aKTyaJIbHBIX JIJISl HACTOSIIETO 3Tara €€ pa3BUTHSL.
OO0pa3oBaTeabHbIC 3a7a4d BKIIOYAIOT B CeOsl YCBOGHHE MAaruCTpaHTaMH HOBEHITUX KOHIEIITUN
10 Pa3JIMYHbIM OTPACISAM PUMEHEHUS HETUHEUHOW TMHAMUKHU.

2. Mecto nucuuiuinibl B ctpykrype OIl marucrparypbi

Jucuunnuna «HenpepblBHbIE MATEMAaTHYECKUE MOJEIN» OTHOCUTCS K 0a30Boil yactu Ol
MarucTpaTypsbl.

OOpa3oBareNnbHbI MPOLECC B paMKaxX AWCHUILTHHBI «HempepbsiBHBIE MaTeMaTH4YecKHe
MO/JIEJIN» OMMPAETCs Ha MOArNOTOBKY 00yUaroIMUXCsl Ha IpeablayIiel o0pa3oBaTeIbHON CTYIEHH,
UMEIOIMX CTETeHb O0akanaBpa v U3y4aBIInX 0a30Bble MaTEMaTHUECKUE KYPCHI (T.€. TOIY4YHBLINX
UCXOJIHbIE MaTeMaTH4yeckue 3HaHus). HermocpencTBEHHO NMpH OCYIIECTBICHUU MarkucTepcKoi
MOJArOTOBKY UMEIOT 3HAYEHUE CIIEAYIOLINE MEXIMCUUIIIMHAPHBIE CBSI3U MTPEICTABIEHHOIO Kypca:
«MaTeMaTU4YeCKUH aHaIN3», Kak byHIaMEHT  MaTeMaTH4YecKOro o0pa3zoBaHus,
«muddepeHanbHble  YPaBHEHUS» W «YpPaBHEHHUS MaTeMaTHUECKOW (QHU3UKW», KaK KYypCHI,
COCTABJIAIOLIME MaTEeMAaTUYECKYl0 OCHOBY JaHHOro Kypca. JucuuruinHa «HenpepbiBHbIe
MaTeMaTHYECKUEe MOJEIN» CIIOCOOCTBYET (OPMHUPOBAHUIO MHPOBO33PEHUS U  Pa3BUTHIO
MaTeMaTHYeCKOro MBIIIJIEHHUs, a TaKXkKe JaJbHEHIIeMy pa3BUTHI0 HaBBIKOB HAy4yHO-
HCCJIEIOBATENbCKOM JiesTenbHOCTH. [IpennonaraeMoe 1aHHbIM KYpCOM OCBELIEHUE LIEHTPAIBHBIX
TeM, 0a30BbIX MMOHITUN U CUCTEMHBIX CBSI3€ COBPEMEHHOI'0 MaTeMaTUYECKOI'0 MOJEIMPOBAHUS
3aKJ1aJbIBA€T OCHOBBI JJisi Oojiee JETaJbHOTO M3y4YeHUS M IIOHUMaHHUS IIHPOKOro Kpyra
CrelHaIbHbIX BOIPOCOB.

3. [Inanupyemble pe3yJabTarbl 00y4eHUs] IO JAUCHHUILUIMHE, COOTHECEHHbIE €
IVIAHNPYeMBbIMHU pe3yiabratamu ocBoenus OII marucrparypsl

[Ipouecc u3yyeHus: TMCUUILUIMHBI HAapaBiieH Ha (JOPMUPOBAHHE CIETYIOLINX 3JIEMEHTOB
kommnereHmii B cootBercTBUM ¢ ®PI'OC BO, OIl BO u npuobpereHus CleayoUMX 3HAHWM,

YMEHMM, HaBBIKOB U (MJIM) OTIbITA JIEATEIbHOCTH:

MCKYCCTBEHHOT'O MHTEIICKTA
JUTSL PEIICHUS 33149
poeccnoHaTbHON
JeSTeIIbHOCTH

OI1K-3.3. Ananmsupyer
po(heCcCHOHATLHYIO

®opmupyemMasi KOMIETEeHIHUS HNHaukaTop N0CTHKEHUS Ilepeyenb
(xox u popmyIHpPOBKA) KOMIIeTEHINH IVIAHUPYEMBbIX Pe3yJIbTATOB
(xoa u opMyaHpOBKA) o0y4eHust
OobmenpodeccuoHaNbHbIe KOMIIETEHIMU
OIIK-3. Cnioco6en npoBoauts | OIIK-3.1. IIpumensier 3HATh:
aHaJIU3 MaTEMaTHYECKUX HPUHLUIIBL, METO/BI U CPEICTBA | — OCHOBHBIE TTOHSITHS
MOJIETICH, CO31aBaTh aHajnsa u CTpYKTypPHUPOBAHHs CUHEPreTUKU:  IIOHATHE
WHHOBAIITMOHHBIC METO/IbI HpO(i)eCCHOHaHBHOfI OTKPBITBIX CUCTEM,
pEIIeHNS IPHUKIIAHBIX 32139 MH(bOPMALIHH JIsl PELICHHS CaMOOpPTaHM3alUN  BIATH
pOeCCHOHANBHOI 3aja4 o0nacTu CO3/IAHNS 1 or pABHOBECHS,
NIeSTeIHbHOCTHU B O6J'IaCTI/I NPUMCHCHUSA TEXHOJIOTHU U HeJII/IHefIHOCTI/I Moneneﬁ
MHbOPMATHKH 1 CHUCTEM HCKYCCTBEHHOIO COBEMEHHOTO \mpa:
HHTEJIJICKTA ’
MaTeMATHHCCKOro OIIK-3.2. TIpoBOANT aHan3 MOHSITHE JTUCCUTIATUBHBIX
MOAICIMPOBAHIA COBPEMEHHBIX METOI0B U CTPYKTYp:  MATKOro H
cpeacTB HHQOPMATHKH U YKECTKOIr'0

MOJIECIIUPOBAHUS; TOHSATHE
Hepapxuu MOJENEH;

YMeTs:

— HCIOJBH30BATh
MpHOOpETEHHbIC 3HAHUS B




nHPOPMAIHIO, BBIIEISET B HEH
[JIaBHOE, CTPYKTYpPHUPYET,
oopmIIsieT 1 IpencTaBIseT B
BUJIC aHAIMTHYECKIX 0030pOB

CBOEH Hay4YyHOH
IIPENOAAaBATENIbCKOMN
JIESITEIbHOCTH; BECTH
oubmorpaduueckyro
paboTy C MHpHUBJICYECHUEM
COBPEMEHHBIX
MH(OPMaLIMOHHBIX
TEXHOJIOTH;

)51

BJ'Ia,Z[CTB HaBBIKaAMM:

HaBbIKaMH
METO0JIOTHYECKH
rpaMOTHOI'0 OCMBICJIICHHA
KOHKPETHO-HAaY4YHbIX
npobeMm.

4. O0beM, CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI
OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTaBIAET 3 3a4. ea., 108 akas. gac.

. Buabl y4eOHbIX 3aHATHH, DopMBbI TEKYLLETO
Ne Temel (pa3aessi) 5 | BKIIIOYAsi CAMOCTOSITEILHYIO KOHTPOJISA
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1 Beenenune 1 1 1 2
2  |Jluneiinble 11111 2
MaTEeMATHYECKHUE MOJICITH
3 |IIpocreiimue HenMHEHHbIE 11111 2
ypaBHECHUS
4 |DnemMeHTsI TeopuA| 4 | 4 | ¢ 2
oudypxanui
5 |JlokanpHBIf aHATU3 U 2
rpyoocts nauHammyeckux| 1 | 1 | 1
CUCTEM
6 |[Ipocreiimme karactpodsr| 1 | 1 | 1 4
7  |KauecTBeHHBII aHanu3 4
CUCTEMBI TBYX
OOBIKHOBEHHBIX 1 /1)1
QG epeHIaIbHbIX
ypaBHEHUU
8  |ABrokosebaHus. 4
oudypkamus Aaagpornosa-| 1 | 1 | 1
Xonda
9  |®pakraisl 1111 4




10 ([Ipocreiimme CUCTEMBI C 11111 4
JMCKPETHBIM BPEMEHEM

11  |AvHamuyeckunit xaoc 1111 4

12 ([Ipocreiimue HETMHEHHBIC 11111 4
BOJTHBI

13 |ABTOBOJIHOBBIE MpOIECCH | 1 1 1 2

14 |CraumnonapHsie 1
JIUCCUTIAaTUBUBIE 1 1 1
CTPYKTYPHI

15 |Cunepreruka u 1
KoHuenuuss mapamerpos| 1 | 1 | 1
opsIKa

16 |HecranuonapHsbie 2
JIMCCUTIATUBHBIC 1122 Pedepar
CTPYKTYpBI
Bcero 3a 1 cemecTp 17 | 17 4 44 | Jx3ameH
Bcero 17 | 17 4 44

Conep:xanue pa3eyioB JMCHUIIJIMHbBI:

Tema 1. BBenenue

Marematnueckoe  MOACIHMPOBAHME  KPYIHBIX  IPUKIAAHBIX  3a7ad. Pemenue
SHEepreTuyeckoil mpoOieMbl W IporpaMma yrpasisemoro TepmosaepHoro cuntesa (YTC).
BosaukHoBenne BeenenHoii. bonbiioit B3peIB 1 oOpaTHbIe 3a1a4uu. [Ipobaema TypOyIeHTHOCTH.
Cuenapuu nepexojia OT JaMUHAPHBIX K TypOyJEHTHBIM peXUMaM. TeXHOJOTHYeCKue 3aJauu.
O06paboTka MeTaIOB. BRIUMCIUTENBHBINA IKCIIEPUMEHT. Mojenb, alropuT™M, ImporpamMma. Mx
B3aUMOCBs3b. HeoOX0qMMOCTh MOCTPOEHUS HepapXHM YIPOLIEHHbIX MOJENIEH Ipu aHalu3e
CJIOKHBIX 33/1a4. BO3HHKHOBEHME MEXAUCIUIIIMHAPHBIX 0aXx00B. Kubepueruka. Cnemyroniuii
3TaI — He0OXOAUMOCTh YIPABIATh Ha OCHOBE 3HAaHUS, HA OCHOBE OoJiee TITyO0OKOro MOHUMAaHUs
HEJIMHEHHBIX IIPOLECCOB. MSrkoe M KECTKOe MOJeIupoBaHUE. TeopHs ITHUCCHUIIATHBHBIX
cTpyktyp. Cunepretuka. OOmmue CBOMCTBa OTKPBITBHIX HEIMHEWHBIX JMCCUMATUBHBIX CHUCTEM
BIau OT Touku Oudypxamuu. [lapanoxc [apBuna. KosnebGaTenbHble XMMHYECKHE PEaKIUU.
BosnukHoBenue '"Nonlinear Science". CuHTe3 pa3iMyHBIX HaNpaBiIeHUN MCCIETOBAHUM.
EnuHcTBO MMpa B €IMHCTBE MAaT€MaTUYECKUX MOJIENe. BOZHUKAIOIIUMX B Pa3HbIX 00JaCTSIX
UCCIIEI0BAHUMN.
Tema 2. JInneiiHble MaTeMaTHYeCKHE MOIeJIH

Ilenp nexuuu MmokasaTh, YTO MBI TE€pSEM, NEPEXOAS K HEIUHEHHBIM MOJEIAM, KaKOTO
annapara Mbl Jumiaemcs. [lupokas o61acTh IPUMEHUMOCTH JIMHEHHBIX Mojenel. JleranbHo
pa3paboTaHHbII MaremaTuueckuil ammapar. Ero ocHoBa — npunyun cynepnosuyuu. OH naet
BO3MOXXHOCTh CBECTH CJIOXKHYIO 33/1auy K Habopy npocTbiX. KoppekTHocTh Mo Anamapy 3aaadu
mareMaTHuecko  ¢usuku. IloHsATHE KOPPEKTHOCTH  pPa3HOCTHOH cxembl. Perienue
napaboMYecKuX YpaBHEHUN METOJIOM pa3JesIeHUs IEPEMEHHBIX.
Tema 3. IIpocreiimme HeJJMHEHHbIC YPABHECHHUS

Uctopuueckuii skckypc. AHanu3 nuddepenuuanbubix ypaBHeHuid B XIX Beke. Oxna
MOJIeNIb XMMUYECKOH KUHEeTHKH. Da30Boe NMPOCTPaHCTBO, (a3zoBas KpuBas M HMHTErpalibHas
KpHuBas. ACUMIITOTHYECKOE MoBeieHNnE peteHnil. OcoOble TOUKU. Y CTOMUMBbIE U HEYCTOWYUBBIE
Toukd. |- Meton JlsnyHoBa. YpaBHEHHE PaJuMOaKTUBHOrO pacrana. PocT HapojgoHaceneHwHs.
3akoH ManbTyca. BcnomorarenpHbIe JIMHENHBIE YPaBHEHHUS, OTPaKAKOIIUE TOBEACHUE CUCTEMBI
B OKpecTHOCTH 0c000ii Touku. [Iporpamma uccnenoBanuii A.Ilyankape. KauecTBeHHbIH aHamu3
muddepeHIMaNbHBIX ypaBHEHUN. ['100anbHbIN U JTOKaNbHBIA aHainu3. Bo3HMKHOBEHHE Teopuun
HOpPMaJIbHBIX (HOPM U TOMOJIOTHH.
Tema 4. JneMeHThI TEOPUSA OMPypKALMI

3amauya Dinepa 00 m3rnbe KOMOHHBL JlOCTAaTOYHOE YCIOBHE YCTOHYHBOCTH OCOOOM



ToukHu. JlocraroyHoe yciaoBue HeyCcTOWUMBOCTU. IloBeneHue pemeHuil B OKPECTHOCTU TOYKHU
Ooudypkauuu M npocreiiine MOAEIbHbIE YPABHEHHUS, ONUCHIBAIOIIME MX. TOYKM MOBOpOTA.
Hanxputnaeckue u noakpuruyeckue oudypkamuu. budypkamus tumna "oOMeH yCTOWYMBOCTHIO".
[Iporu6 HengeanbHOM KOJOHHBL. Teopus HecoBepueHCTB. O((PEKT «xionka» U ero
UCITIOJIb30BaHUE B TeXHHUKE. Pe3oHaHCHOE BO30YXIEHHE KaK CIOCOO YIPaBICHHS CIOXKHBIMHU
cucreMamu. Ponb  Qaykryaumii B OKpeCTHOCTM  TO4YKM  Oudypkaumu. [IpuHuumn
«yHopsiIoueHHOCTH 4depe3 (iaykryauuuy». OHa mMaremMaTuyecKkass MOJeNb COIHonoruu. Pomb
OudypKauii B TEOPUH SBOJTIOLIHH.
Tema 5. JlokaJbHBIi aHAJIHM3 U TPYOOCTH AMHAMHUYECKHX CHCTEM

I'py6ocTh cucteMbl. Maes TUOMYHOCTH HPU MOAEIMPOBAHUU PA3IUYHBIX IPOLIECCOB.
Bo3MOXXHOCTh MpPHUBECTH AAHHYIO CHCTEMY K ATajJoHHOW. MammHa Katactpod W KadalKu.
I'ucrepesuc. bucrabunpHoCcTh. KprBas kpaTHBIX KOpHEH. AHAIM3 KauyajaoK M MHOXKECTBA JIPYTUX
MoJieNiell, B KOTOPBIX MPOUCXOIAT KaTacTpo(dbl, CBOIUTCS K U3YUYCHHUIO JIByXIAapaMETPUIECKOTO
cemerictBa ¢pynkumii. Orubaromue u kaycTuku. Jpyrue 3amauu Teopun ocooeHHocTeil. CBs3b C
panamu Telnopa.
Tema 6. IIpocTeiimme kaTtacTpoPbl

OtoOpakenust  miockoctu. Ilpocreiimme karactpodsl. Ckimaaka U cOopka.
HccnenoBarensckas nporpamma P. Toma, cBs3anHas ¢ ananu3oMm karactpod. Katactpods B
NPUKIAIHBIX 3a7adax. Mojenb reHMM — MaHbAKH. 3a/Jadd MPOJOJDKEHMS I10 MapaMeTpam.
Mogens TrOpeMHBIX OyHTOB. Jlpyrue MaTemarudyeckue Mojenu mncuxojoruu. IIpodiaembr
n3MepeHus. [loporoBblil xapakTep mpolecca — BakHas 4epTa HEIMHEHHbIX sBieHuUH. OnHa
sKosiornyeckas cucrema. Ilpumepsl Ooznee cinoxHbiX Karactpod.  I[lpunoxkenus Tteopuu
KaTacTpo( K ONTHKE U TeopHH paccessHus. [Ipobiema BblieneHUs mapaMeTpoB mopsaka. Cesi3b
TEOPHH KaTacTpod co BTOPEIM MeTOA0M JIsmyHOBa.
Tema 7. KauecTBeHHBbIH aHAIN3 CHCTEMBI IBYX 00OBIKHOBEHHBIX JH(depeHIuATbHBIX
YPaBHeHHUil

3amaua 0 KoJeOaHUM YHCICHHOCTH momnyisnuii. Moaens tuna Jlotku — BonbTeppa.
Tumnsl ocoObIx TOUeK. Dokyc, yeump, ceono, yzen. ®a3oBble KpUBbIE B OKPECTHOCTH OCOOBIX
touek. "HauBHoe" onpenenenue ammpaxmopa. Tonogorust U TuHaMU4YecKre cucteMbl. Muaeke
ocoboit Touku. Teopema Ilyankape. Ilpumepbl Ipyrux TONOJOTMYECKUX WHBApUAHTOB.
[Tpocreiimye 3amaun TOMONOTMM. ['aMUIBTOHOBBI M JMCCHUIIAaTUBHBIE cuUcTeMbl. Teopema 00
u3MeHeHUn ¢azoBoro odobema. Cucremsl Mopca — Cwmeitna. OcoOble TOYKHM B N-MEPHOM
npocTpaHcTBe. I'pybocTh TUHAMHUYECKUX CUCTEM Ha IJIOCKOCTH.
Tema 8. ABTokoe0anus. Ondypkanus Angponosa — Xonda

KonebatenbHble xumMuueckue peakuu. Mogens oproccensamopa. Y c10BU€ yCTOMUUBOCTH
npefensHoro Iukna. Modens Banm - Oep - Ilona. Bo3HUKHOBEHHE TEOpUHM KoJeOaHMM.
Bo3HuKHOBEHHME NpeleNbHbIX LMKIOB INPH W3MEHEHUuHU mapamerpoB. HopmanbHas ¢opma,
onuceiBatomas 3ty oudypkauuto. Ilnockocts Ilyankape. budypkauus Anaponosa — Xomnda B
3anavyax ruaponuHamuku. Teuenue Kystrra — Telinopa. budypkauuu mnpeneiabHbIX LHKIOB.
Poxxnenne nHBapranTHBIX TOpoB. budypkanus Annponosa — Xonda u npobiema nepexoja ot
JaMHHApHOTO TeueHUs K TypOynentHomy. Cyenapuil Xonga — Jlanoay.
Tema 9. ®pakrajbl

[IpoGnema wm3Mepenus. 3amada 00 u3MepeHUU OeperoBod JmMHHHM BenmukoOpuTaHuu.
HeorpanudeHHbIi poCT JJIMHBI IPH YBEIMYEHUH TOYHOCTU U3MepeHuid. [loctpoenne oobekTa ¢
aHajornyHelMu  cBoiictBamu. OctpoB Koxa. KantopoBo MHOXkecTBOo. HecueTHOCTS.
HesppekTHBHOCTh CTAaHAAPTHBIX KOJMYECTBEHHBIX XapaKTEPUCTHUK (J1€OEeroBoil  Mephl).
Xaycoopgosa pasmeprocmes. Jlpyrue napanokcaibHble MHOKecTBa. HenpepbiBHas GyHKIUSA, HE
uMeromas npousBogHOU (mpumep Beltepmirpacca). [IpsiBonbckas siecTHula, Kpusas Ileano.
bpoynosckoe nuwxenue. Henuddepenunupyemocts Tpaekropun yactuiibl. usuka atMmocdepsl,
Teopus (pa3oBbIxX nepexo10B. Heo6xoauMocTh ydera 60Ib1II0r0 HHTEpPBaa MaCIITa0oB.
Tema 10. IIpocreiime cucTemMsl ¢ AUCKPETHBIM BpeMeHEM

[Tpocreiiias MoJeNb SKOJIOTHH, YIUTHIBAIONIAS BHYTPUBUIOBBIH OTOOP - JOIHCTHYECKOE



otoOpaxkenue. L{ukibl. Y cToOWYMBBIE U HEYCTOMUMBBIE IIUKIIBL. [ 'eomMeTpuueckast ”HTepIpeTaIys.
Jlectauna Jlamepest. Kputepuii ycroitunBocty nukia. budypkanus ynsoenus nepuoaa. Kackan
oudypkauunii yasoenus. YHuBepcanbHble noctosiHable Deiirendayma. [opsaok lapkosckoro.
Cuenapuii BOSHUKHOBEHHS Xa0ca.
Tema 11. [lunamMuvecknii Xxaoc

Tunsl aTTpakTOPOB OAHOMEpPHBIX OTOOpaskeHuH. M HBapuanTHas Mepa. XaoTHUYeCKue
aTTPAKTOPHI U MIymsre HUKIbL. [Ipoxoxnenne yactun uepes Bemectso. Merog Monte — Kapio.
MoaenupoBaHue mpoiiecca, cBsizaHHoe ¢ ero umuTtarueit. ['mnoresa C. Yondpema o Tom, 4To
UMHTALUS SIBJISETCS €IUHCTBEHHBIM CIIOCOOOM aHaAJIM3a OOJIBIIOTO Klacca HEIMHEHHBIX CHCTEM.
UyBCTBUTENBHOCTh K HayalbHbIM JaHHbIM. [lokazatenu JldamyHoBa, XapakTepHU3yrOLIUe
pa3beranue WM CTpEMIICHHE IPYT K Apyry Onm3kux Tpaekropuii. [Ipobnema npepackazyemMocTu.
Dddekr 6abouku. Jlpyroi creHapwii BOSHHKHOBEHHs Xaoca. TaHreHuuaabHas OudypKarius.
[Tepemexaemocts. Cuenapuit [Tomo — ManneBuis. YUyBCTBUTENIBHOCTh MO OTHOIICHHUIO K
napameTpaMm. BO3HUKHOBEHHE BEPOATHOCTHBIX CBOWCTB MpPU aHAIU3€ JETEPMHPOBAHHBIX
IIPOLIECCOB.
Tema 12. IlpocTeiimme HeJTMHEHbIE BOJTHbBI

BbiBo ypaBHEHUs mepeHoca U3 3aKOHA coXpaHeHus BelecTBa. JIuHeilHoe ypaBHEHHE
nepeHoca. ABToMojieabHbIe pelieHus. CBsi3b C ypaBHEHUSIM THJIPOJIMHAMUKHU. Y JapHbIE BOJIHBI.
Beenenne BsizkoctH. YVpasuenue biopeepca. OOGO0OIIEHHBIE pEIIEHUS ypaBHEHHS IEPEHOCA.
VYcnoBus Ha paspeiBe. Pa3nuuHble TUIBI yIapHBIX BOJH. POJb BBIYMCIUTENIBHOIO SKCIEPUMEHTA
B HCCIIEJOBaHUM 3TuX 3anay. [locTpoeHHe pa3HOCTHBIX CXEM ISl HEJIMHEHHBIX YpaBHEHHM
nepeHoca Kak mpooyieMa BEIUUCIUTENbHON (PU3UKH.
Tema 13. ABTOBOJIHOBBIE POLIECCHI

3ajmaya O pacOpocTpaHEHUM TeHa. MonenupoBaHuEe SMNUIEMUH. Y PABHEHUE
Konmoroposa - IlerpoBckoro  —  IluckynoBa  Habop  aBTOMOAENBHBIX  PEIICHHA.
AcuMnToTHueckoe moexenne mpu ¢ . TeopeMbl CpAaBHEHMS Ul HEIMHEHMHBIX
napaboaudyeckux ypaBHeHUU. HoBasi posib aBTOMOJENBHBIX PEIIeHUH, KaK aCUMITOTHYECKOTO
ONMCaHHUA Tpolecca. 3ajada O paclpoCTpaHEHHHM HEpBOro umiyisbca. Cucrema XOHKKUHA —
Xakcnu. [IpobGnema MonenupoBaHUS CepAECYHBIX apUTMHM. BosHOBBIE mpolieccel B Kope
rojoBHOro mMo3sra. Bo3oyaumeie cpenpl. Ctaaun Bo30YXJ€HHsI, aKTUBHOCTH, pePPaKTEPHOCTH.
Cucrembl Tuna peakuus — jaud@ysus. CnupanbHble BOJHBI B BO30YAUMBIX cCpefax.
MHOroBUTKOBBIE CITUPATIBHBIE BOJIHBI. J[ByXUacTOTHBIE PEKUMBI B BO30YIUMBIX Cpe/iax.
Tema 14. CtanmoHapHble JUCCUNIATUBHMbIE CTPYKTYPbI

[Tpobnema mopdoreneza. Monens Triopunra. Cucremsl Tumna peakuus — Iupysus.
Tepmoaunamuueckass BeTBb. Jlectabunusupyromas poiab auddysun. HeycroiunBocTsb
Tetopunra. JluccunaTuBHBIE CTPYKTYpbl B XMMHMUYECKOW KHHeTHKe. Moxenb OproccensTopa.
[IpuMeHeHHe acUMOTOTUYECKUX METOAOB Ul TOCTPOEHHUS Npoduiield CTalMOHAPHBIX
JUCCUTIATUBHBIX CTPYKTYP.
Tema 15. CuHepreTuka ¥ KOHUEINIUS IapaMeTPOB MOPSAAKA

[Ipobnema BbIENECHUS NApaMETPOB MOPAIKA MPU OMHMCAHUM CIOXKHBIX CHUCTEM H, B
YaCTHOCTH, NPU MOJEIUPOBAHUHU IPOLECCOB B HEIMHEMHbIX cpemax. [Ipocteilmas cxema
BBIIETICHUS TapaMeTpoB mopsaka. [lpumep AIMHEMHOro ypaBHEHHMS TEMJIONPOBOJHOCTH.
TunuyHas KapTHHA [l HEJTMHEWHBIX JUCCUNIATUBHBIX cucTeM. Camoopranusanus. [logunnenue
KOPOTKOXKHMBYIIMX MOJ  JOJTOXKHUBYHIIUM. AJnabaTHyecKoe HCKIIOUYEHHE MEepPEeMEHHBIX.
ITpumenenne Merona ["anepkuHa Ui MOCTPOEHMS YIPOLIEHHBIX Mojeiei. AcconuaTHBHAas
namaATh. HeliponHble cetn. CaMoopranu3anus 1 BbIICICHHAE TApaMeTPOB NOPsAJIKa B HEHPOHHBIX
CeTsX.
Tema 16. HecraumoHapHbIe AUCCHIIATHBHBIE CTPYKTYPbI

Hecranunonaphsle nuccunaTuBHbBIE CTPYKTYphl. ba3zoBas Moaenb — MOJENb TEIUIOBBIX
cTtpykTyp. Jlokanmzamus mporeccoB. PezonancHoe Bo30yxkaeHue. Pexxumbl ¢ obocTpeHreM U
CTPYKTYpbl B OJHOW 3amaue HaykoBedeHHs. OOo0OIIeHHs Mojenu (CHUCTeMBbl ypaBHEHUH,
MHOTOMEpHBIE 3aJauM, ApPXUTEKTypa CJIOXKHBIX JIBYMEPHBIX CTPYKTYp), UUCICHHBIN aHaiu3



PEKUMOB € O0OCTpEHHEM, HOBBIE HANpPAaBICHUSA HUCCIENOBaHMN (MHBAPHMAHTHO - TPYIIOBBIC
METO/1bl, TEOPEMbI CPAaBHEHUS U T.[1.).

5. O0pa3oBarejibHble  TEXHOJIOTHM,  HCHOJb3yeMble NPH  OCyLIeCTBJICHHUH
00pa3oBaTeJIbHOI0 Mpolecca Mo JMCHUIJINHE

B npornecce 00ydeHns UCIONB3YIOTCS CIENYIOINEe 00pa3oBaTeIbHbIE TEXHOIOTUH:

BBoaHas nekius — 1aeT nepBoe HeJ0CTHOE MPEICTaBICHNE O TUCIUIUIMHE U OPUEHTUPYET
CTYJEHTAa B CUCTEME M3yUEHUS AAHHON AUCHUIUIMHBI. CTYIEHTHI 3HAKOMSTCS C Ha3HAUEHUEM U
3aJjauaMy Kypca, ero pojiblo U MECTOM B CUCTEME YU€OHBIX AUCLMILIUH U B CUCTEME MOJTOTOBKU
B 1esioM. Jlaercs kpatkuid 0030p Kypca, HCTOPHUS pa3BUTUSL HAYKU U MPAKTHKH, TOCTHKECHUS B
9TOM cdepe, HMMEHAa M3BECTHBIX YYEHBIX, M3JaraloTcs MEepCHEKTUBHBIE HaIpaBIICHUS
uccienoBanuii. Ha 53TOM JiekuMM BBICKA3bIBAlOTCA METOJMYECKUE U OpraHU3allMOHHbIE
0COOCHHOCTH pabOThl B paMKax JaHHOM TUCIUIUTUHBL, a TAaKXKe JTaeTCsl aHaJIN3 PeKOMEHIyeMOi
y4€0HO-METOINYECKON JTUTEPATYPHI.

Axkanemuyeckas Nekuus (WM JEKIus oOIIero Kypca) — MOCIeI0BaTeIbHOE H3JI0KECHHE
MaTepuaia, OCyLIeCTBIIIEMOE IPEUMYIIIECTBEHHO B BUJIE MOHOJIOTa pernoaasareis. TpeOoBaHus
K aKaJIeMUYECKOM JIGKIIMH: COBPEMEHHBIN HAayUHBI YPOBEHb M HACHIIIEHHAS HHPOPMATHUBHOCTD,
yOenuTenbHas apryMeHTalusl, JOCTYIIHAs U IOHSATHAasI peub, YeTKasi CTPYKTYypa U JIOTHUKa, HaIu4ue
SAPKUX MPUMEPOB, HAYYHBIX JI0Ka3aTeIbCTB, 000CHOBaHUI, (DaKTOB.

[IpakTueckoe 3aHATHE — 3aHITHE, IOCBSIIEHHOE OCBOCHMIO KOHKPETHBIX YMEHMH U
HABBIKOB M 3aKPETICHUIO TTOTYYEHHBIX Ha JIEKIUU 3HAHUH.

6. Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHI, MCIOJIb3YyeMbIX IPH OCYLIECTBJICHHH
0o0pa3oBaTeJIbHOIO Ipouecca MO0 JMCHMIUVIMHE, BKJIIOYasi IepedyeHb JHIEH3HOHHOIO
NPOrpaMMHOro odecrieyeHusi M HMHGOPMAIMOHHBIX CIHPABOYHBIX cHcTeM (IpH
He00X0MMOCTH)

[Ipy npoBeneHHMM JEKUMOHHBIX M JIAOOPATOPHBIX 3aHITUH IO KypCy HCHOIb3yeTCs
pa3paboTaHHbII Ha Kadeape MaTeMaTH4eckoro MOJIEIMPOBaHUs U Kadepe KOMITBIOTEPHBIX CeTeil
CHeHaJIbHbII MporpaMMHbIA KoMIulekc Tracer3, mnpenHa3HAYeHHbIH [ WUIOCTpalUU U
UCCIICIOBAaHUS CHCTEM OOBIKHOBEHHBIX JH(depeHnanbHbIX YpaBHEHUH W ypaBHEHHH ¢
3anasjpiBatoliuM aprymeHToM. IIporpamma Tracer3 mo3BossieT YHCIEHHO peliaTbh JOCTaTOYHO
HMIMPOKUH KJIACC CHUCTEM OOBIKHOBEHHBIX AH((EepeHIInalbHBIX YpaBHEHHH, OTOOpakeHUil u
YpaBHEHUH C 3ama3fblBaHUSIMU. YCIIOBHO NpOrpamMMy MOXHO pa3OuTh Ha TpPU OCHOBHbBIE
QITOPUTMUYECKHE YacTH: KOMIIWJIATOP MaTeMaTH4YeCKUX BBIPAKEHHM, MOCTPOUTENb (Da30BBIX
MOPTPETOB U BBIYNCIUTEND JIAITYHOBCKHUX ITOKa3aTelIeH.

Hoctyn k I'mOpuaHOMy BBIMMCIUTEIBHOMY KiacTepy MexXIyHapoaHOH Hay4yHO-
UCCIIEI0BAaTEeNbCKON Jaboparopun "JluckpeTHass W BBIUMCIMTEIbHAS TeoMETpHUs" HUMEHU
b.H./lenone

Jlia hopMHpOBaHMSI TEKCTOB MAaTEPHANIOB JIJIsl MPOMEKYTOYHON U TEKYIIEeH aTTecTalluu,
JUis  pa3paOOTKH JOKYMEHTOB, Ipe3eHTaluid, A paboThl € 3JIEKTPOHHBIMU TaOIUIIaMU
nporpammbl  OfficeStd 2013 RUS OLP NL Acdmc 021-10232, LibreOffice (cBoGoanoe),
u3narenbckas cucrema LaTeX;

g moucka yueOHOW nureparypbl Oubnuoreku SApl'Y — ABToMaTuzupoBaHHAs
oubmmoreunas nadopmannonHas cucrema "BYKU-NEXT" (ABUC "Byku-Next").

7. IlepeyeHb OCHOBHOW M /JIONOJHHUTEIbHOM Y4eOHOl JMTEparypbl, pPecypcoB
HH(OPMALMOHHO-TEJICKOMMYHUKANMOHHOM ceTH «MHTEepHET», HE0OXOAMMBIX /1JIsl 0CBOCHUSI
AUCHHUILIMHBI

a) OCHOBHAS:

1. C.J. I'mezun, A.FO. KonecoB Metoa kBazuHopManbHbIX Gopm. Spoci. roc. yH-T. —
Spocnasne: Apl'Y, 2011. 104 c.



2. Meronbl kavyecTBeHHOH Teopuu B HenmmHenHouW nuHamuke / JI. I1. IllwisHukos, A. JI.
[IuneaukoB, J. B. Typaes, JI. Uya. Y. 2 (nep. ¢ aara. B. A. OcoToBoii ; mox Hayd. pen. Jl.
B. Typaesa, A. JI. lllunsHukosa), M., Perynsapnas u xaoruueckas auHamuka, 2009, 546¢

3. T'mezun, C. JI., PenakcannoHHbIe aBTOKOJICOAHUS B HEHPOHHBIX CUCTEMaX [ DIeKTPOHHBIN
pecypc] : yde6.mocobue At CTyIeHTOB, 00ydJaromuXxcs Mo cnenuansuoctu [pukiaaHas
marematuka W uHpopmaruka / C. [I. I'mei3un, A. FO. Komecos; Spocn. roc. yH-T,
SApocnasins, Apl'Y, 2013, 219¢

0) TOTIOTHUTENBbHAS IUTepaTypa
1. T'nazkos, . B., YpaBHeHHs AMHAMUKH Ja3epa : yueo.mocodue s By30B / [[. B. ['maszkos,
N. C. Kamenko ; SApoci. roc. yu-t, AApocnasis, Apl'Y, 2012, 127¢
B) pecypchl ceTi «MHTepHEeT»
1. Uepes 6ubnmoteky SApl'Y ocymiecTBisieTcs TOCTYI K IUCCEPTAIIMOHHBIM HCCIICIOBAHUSM,
a TakXke 3apyOeKHBbIM 0a3aM JaHHBIX (B MEPHObI, KOTJA JOCTYI MPEIOCTABISIETCS OMOINOTEKE
0€3B0O3ME3/THO MX BJIAJICIBIIAMH).
2. [TouckoBsie cucTemsl peacTaBieHsl B Bujae Yandex, Google, Rambler u 1.1.
3. DnexTpoHHO-0MOMoTeuHas cucrema «tOpait»( https://urait.ru/ ).
4. DnexkTpoHHO-OnbNMMoTeuHas cucrema «JIaub»( https://e.lanbook.com/).

8. MarepuajibHO-TeXHHYECKASI 0a3a, HeoOXoMMMAas IS OCylIeCTBJICHHUS

00pa3oBaTeJIbHOIO NMpolecca Mo JUCHUIINHE
e CIelUaIbHbBIC TTOMEIICHHS:

-y4eOHbIe aylIUTOPUU AJSl MPOBEACHUSA 3aHATUN JIEKIIMOHHOTO TUNA U MPAKTHUYECKUX
3aHATUH (CEMUHApOB);

- yueOHBIE ayIUTOPUU AJIsi IPOBEJCHUS TPYNIIOBBIX M UHIUBUIYATbHBIX KOHCYIIbTAIIUH,

- ydeOHbIE ayAWTOPUU IJsi TMPOBEICHUS TEKYIIETO KOHTPOJISI W MPOMEKYTOUYHOM
aTTeCTalluu;

-TIOMEILIEHUSI JIJISl CAMOCTOSITEIbHON PabOoTHI;

-IIOMEIICHUS [JTsI XpaHEeHUS U MPOPUITAKTHYECKOTO OOCTYKHBaHHS TEXHUIECKHX CPEICTB
00y4eHwusI.

[Tomemenust A7ii CaMOCTOSITENBHON pa0OThl OOYYArOMIMXCS OCHAIEHBI KOMIBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO TOAKIIOUEHHUSI K ceTu «MHTepHeT» M obecredeHuemM J0CTyra B
AIIEKTPOHHYIO WH(OPMALIMOHHO-00pa30BaTEeNbHYIO CPEAY OpTaHHU3aIIH.

Uucno mocagouHbIX MECT B JICKIIMOHHOW ayIUTOPUHU OOJibllle JTUOO PaBHO CIUCOYHOMY
COCTaBYy MOTOKA, a B ayIUTOPUU AJIs MPAKTHUECKUX 3aHATHI (CEMUHAPOB)— CIIUCOYHOMY COCTaBY
IpyHIbl 00y4aroIUXCsl.

e (Joug OubIUOTEKH.
® KOMIIbIOTEpHAsl TEXHUKA, JIOKaTbHAs CeTh (paKkyabTeTa.
e crenuaiabHBIM MPOrpaMMHBIN KoMILiekc Tracer 3.

ABTOpP(BI) :
Crapumii npenoaaBaTenb
Kadenpsl KOMIBIOTEPHBIX ceTeH, K.().-M.H. C.B. Aneumun



IIpunioxenne Nel k paGoueii mporpaMme M CUHUIIJIMHBI
«HenpepbIBHBIE MATEeMATHYECKHE MO/IEJIN»
®oH] OLIEHOYHBIX CPeICTB
A1 IPOBE/IeHNsl TeKylleil M NPOMe:KYyTOYHOI aTTeCcTallMi CTYAeHTOB
10 JMCHHUIIHHE

1. TunoBble KOHTPOJIbHBIE 32/1aHUSI WJIN UHbIE MATEPHAJIbl, HE00X0AUMbIE 1JI5l OLEeHKHU
3HAHMIA, YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaKTePU3YIOIIMUX 3TANbI
dopMupoBanusi KOMIIETEHIM I

1.1. KoHTpoJbHBbIE 32/1aHUS M HHBbIE MATEPHUAJIbI, HCIOJIb3yeMble B poLecce TeKyIei
aTTrecTaluu

Tembl pedeparTos

CocTaBuTh MaTEMaTUUECKHE MOJIENH IIPEAIaraeMblX OOBEKTOB U 1aTh 0030p JIUTEPATYPHI,
/1€ TaKkas MOJIEb UCCIeayeTCsl.

1. O6beM razoBoro my3bIps, 0Opa30BaBILEroCs B pe3ysibTaTe INTyOMHHOTO IOJIBOJHOTO
B3pBIBA, KOJNEONETCS ¢ MepHOioM, TponopuuoHatsHeM p*pPE€. 3neck p — naBneHue,p —
IUIOTHOCTB BO/IBI, E — monHas sHeprust B3pbiBa. Haiitu a, b, c.

2. Kak cuna, neiictByroniast Ha cepy, ABIKYIIYIOCS B JKHUAKOCTH 3aBUCHT OT Pajiyca
cdephl T, CKOPOCTH IBUKEHUS VI BA3KOCTH 1)? PasmeprocTs BazkocTn — kr.m?.cexl,

3. CymecTByeT HEKOTOpas MOBEPXHOCTb, HAXOJACh Ha KOTOpOM uacTula B
IPaBUTAIIMOHHOM TI0JI€ COBEPIIAET KOJIEOaHHS C TIEPHOAOM, HE 3aBUCSIIIUM OT aMIUTUTY bl Haiftn
ypaBHEHHE 3TOW MOBEPXHOCTU S = S(y) Tne S — JUIMHA IyTH, Ha KOTOPOM TIepeMeIaeTcs
YacTHIA, Y — KOOPJMHATA YACTULIbI [10 BEPTUKAIIH.

4. I'py3uK Maccel m Ha MPYKUHKE C KECTKOCTBIO k coBepIaeT KoueOaHus B KHUIKOCTH.
Hackomnbpko BeUK JOKEH ObITh KO (GUIMEHT BA3KOIO TPEHUS Y YTOOBI Tpy3uK 0e3 KonebaHuin
JIBUTAJICA K MOJIOKEHUIO PaBHOBECHSI?

5. JomycTuM, 4TO BCe TPOCTPaHCTBEHHBIE MacITabbl B COTHEYHON CUCTEME N3MEHHIIUCH
B a pa3. HackonpKko mpu 3TOM U3MEHATCS BpEeMEHHBIE MaCIITa0b1?

6. MoXxHO 1 OKMHYTh Tpejienbl COTHEYHONW CHCTEMBI, €CIIM MEKIUIAaHETHbIN Kopalib
JBUKETCSI CO CKOPOCThIO pEaKTUBHOI'O camoJera?

7. IlpencraBumM, yTo 3eMHOM mIap — TBEPAOE TEJIO C MOCTOSHHOW IJIOTHOCTBIO p.
JomnycTtum, 4TO B HEM CJIEJIaHO OTBEPCTHE, MPOXOoAsiee yepe3 HeHTp. B 310 oTBepcTre OpoiieH
KaMeHb. YTo OyAeT NpoucXoauTh fanee?

HccnenoBaTh MOJeNU MPUBECHHBIE B CIEAYIOUINX 3aJJaHUSIX U JaTh 0030p JIUTEPaTypBHl,
I TaKas MOJAEIb UCCIEAYETCs.

1. IlpocreiimiuM ypaBHEHHEM, OINHUCHIBAIOIIMM HEJIWHEHHbIE KoJeOaHUs SBISETCS
ypaBHeHnue Jropdunra ¥ + wx + px3 = 0. Cuuras, uro y < 0, BEIACHUTB, KAKOB TIEPHOJ] MATIBIX
kosieOanuil. [Ipu KkakoM 3HaYeHUH SHEPTUU MEPUOJI CTPEMUTHCS K OECKOHEYHOCTH ?

2. Kak mpoucxomsr KoiebaHHs B CHCTEME, TJe BO3Bpallaiollas cuia yOBIBaeT co

. X
BpeMeHeM, X + = = 0?
3. Kak mpoucxonsar konebaHus B CHCTEME, TJ€ U BO3BpAIAIONIasl CHia, M KOXPPHUIIHMESHT

BSI3KOT'O TPEHUs YObIBaeT CO BpeMeHeM, X + Ttz = 0?

4. Kaxoii nomxkHa ObITh cujia, TEHCTBYIONIAs Ha MaTepUaIbHYIO TOUKY, YTOObI YHCICHHOE
peuieHne qudQepeHIMaIbHbIX YpaBHEHUH, OTYYEHHOE ¢ TIOMOIIBIO0 MeTo/1a Diijepa, COBIAJIO C
TOYHBIM?

5. Cuwmras, 4To | Majblii mapaMeTp B ypaBHeHUHU J{ropduHra, BBIICHUTH, KaK 3aBUCAT

MaJible KOJeOaHus OT STOr0 ImapaMeTpa.



6. PaccMOTpHM ABMIKEHHE YaCTHIIBI B IIEHTPAILHOM MoJie ¢ noteHuanom U(r) = Ar™. B
KaKOM CJIy4ae 4yacTHulla, JBUTAIOIAsACA B TAKOM I0JI€, MOXKET yIacTh Ha HEHTP?

ar
7. JlokasaTh, 4TO MPH JABHKEHUH B IeHTpaabHOM Tosie U = a/r BenuuuHa [v X M| + -

coxpansercs. (Hanomuum, uto M = m|7v|.)
8. MHorue nemorpadbl CYMTAIOT, YTO ypaBHEHHE ManbTyca
X =ax
CIEAYET 3aMEHUTD IPYTOM MOJEIIBIO, JYUILIE€ COIIACYIOLIECHCS ¢ KPUBOM POCTa HAPOJIOHACEIICHUS
3a nocienaue 100 Teicay jeT
x = ax1+€

KakoBo Bame muenue 06 3toit monenu? Kakosa ee o0macts npumMeHeHus? B ueM kauecTBEHHOE
OTJINYME MOJIETIEI?

9. B peakrope Hauyasach IIeTHAs pPEAKUUs, B XOJI€ KOTOPOH CKOPOCTb W3MEHEHHS
KOHLICHTPALIMK BEIECTBa N M3MeHseTcs 1o 3akony fn?,(f > 0,y > 1). B HauanbHbIli MOMEHT
3TOTO BelecTBa B peakrope HeT. C TeueHneM BPEMEHH BEIIECTBO BBOJIUTCS B PEAKTOP IO 3aKOHY
at?. OueHuTh BpeMs, 4epe3 KOTOPOE peaklus 3aKOHUMTCS, JMOO mpocTeillias MOJIENb,
OTKCHIBAIOIIAs N3MEHEHHE KOHIIEHTPAILIUU, TOJIHKO OJHOIO BEUIECTBA CTAHET HEPUEMIIEMOI?

10. DKoJOTH MOCTPOUIIH MOJIENb, OTPEACTISAIONIYI0 U3MEHEHNE YHCICHHOCTH MOIYJISIIIH,
KOTOpAasi OMUCHIBACTCS] YPAaBHEHHEM

x = F(x).
PaBHOBecHasi YMCIEHHOCTh MOMYJISIMH OINPENENIeTCs] 0C000i TOYKOW 3TOro ypaBHEeHUs X'. B
AF (x*)

CUJ1y CIICHUAJIBHBIX IIPUYUH OKa3bIBACTCHA, YTO = 0. YCcTOHYMBO JIM 3TO IIOJIOKEHHE

ox
paBHOBecusi? UTo OyIeT mporuCcXoIuTh, KOTIa YUCICHHOCTD MOIMYJISAIUHN X OyneT Om3Ka K X*?

11. YopouieHHON MaTeMaTHYECKON MOJIEITBI0 HEKOTOPOH XUMHYECKOU PEaKINK SBJISETCS
ypaBHEHUE

x=(x—-ax—=-bx—-—c)(x—d)(x—e),

x(0)=x0<a<b<c<d<e
Kak Oyzner Bectu ce0s KoHIEHTpalus x (t) Ha OOJBIINX XapaKTEPHBIX BpEMEHaX MPH Pa3InyHbIX
3HAUCHUSAX X7

12. JlonycTim, MBI peniaemM 3ajgaqy

n=nf,g>1,n0)=n
C TIOMOILBIO METOAA DWJIEpa ¢ IIaroM 0 BpEMEHU T. byIeT JIM oJIy4eHHOE YUCIIEHHOE PEIICHNE
COIJIACOBBIBATHCSl C peHIeHHeM HucXxogHoro nuddepeHnuansHoro ypasHeHus? bynyr mum
COBIAJaTh UX KaYeCTBEHHbIE OCOOEHHOCTH?

13. CkopocTh TasiHUSI CHEXKKa, BHECEHHOTO B MOMEIICHHE, TPOTIOPINOHATBHA TUIOIIAH
ero nosepxHocTu S. I1ycTh 0AMH CHEXKOK, UMEIOLINi (opMy 111apa, B 1Ba pa3a 0oJiblIe 0 00bEMY,
yem BTOpoi. Kakas yacTh mepBoro CHeXKa OCTAHETCS, KOTJa NEpBBIA pacTaeT MOJHOCTHIO?
PaccmoTpuTe Tarke Oonee oOIIyr0 MoJieNnb, B KOTOPOHl CKOPOCTh TasHHS MpEIroyaraercs
nponoproHaibHoM S¢. IIpy KakuX MoKazaTensX a MPoIece TasHUs CHeXKA 3aHUMAeT KOHEYHOE
Bpemst?

14. B mHavanbHbIi MOMeEHT BpemeHH pakeTsl A,B,C HaxonmdTcs B BeplIMHAX
PaBHOCTOPOHHETO TpeyroyibHUKa. B TeueHue Bcero BpeMeHHM pakeTa A JBUXKETCS K pakere B,
pakera B k pakere C, pakera C k pakere A. HaiiTu 3ak0H IBHXKEHHS BCEX PAKET, CUMTas MX
CKOPOCTH MOCTOSIHHBIMH.

15. Yto mpoMCXOIUT C UTEpaIMsIMH OTOOpaKeHUS X1 = Ax,(1 —x,) npu A1 > 47
Cy1ecTBYIOT JIM TaKH€ HayalbHbIE TOYKH X, TPH KOTopbiX 0 < x,, < 1 npu Bcex n?

16. IlycTh M3BECTHO OJHOMEpPHOE OTOOpaKEHWE W - YJICH TOCIIEOBATEIHHOCTH X,.
MO’KHO 1T OTIPEAETUTH 110 3TUM JAAHHBIM Xj_1, X 4+1 U T.4. Beerna nu ato Bozmoxxuo? HyxkHa mn
JUTSI 9TOTO Kakasi-TuOo TOMOJHUTEbHAsA nH(popManus?



17. Kakue maremaTuyeckiue MOJAEIH C JUCKPETHBIM BPEMEHEM MOTYT OBITh MPEJI0KEHBI
JUISL CUCTEM THIA "XUIIHMK - )KepTBa", "Mapa3uT - X03s1MH" U151 ONKMCaHUs TIMHAMUKH JBYX BUOB,
KOHKYPUPYIOIIUX 32 00IIHe pecypehl?

18. Haiitu mpubnmkeHHoe penieHue ypaBHeHus Deiirenbayma, cumrtas, 4to B g(X)
BXOJIUT TOJIBKO MOCTOSIHHAS U KBaAPATUYHBIN YJICH.

19. Yto siBasiercst o01mIeit uepToil HEIMHEHHBIX SBICHUH, IPU MATEMAaTHIECKOM OIHCAHUH
KOTOPBIX UCMOJB3YIOT MOJIENIU, TOPOKIatoNIre (ppakTaibl?

20. IIpennoxure cumBoiIMuecKoe onucanue kpuoi Ileano. Kakoe HanGonpiiee 4yucio
pa3 3Ta KpuBasg MOXKET IPOXOIUTH Yepe3 OJJHY TOUKY KBaapara?

21. MOXHO JI1 AECATH TOPOJOB COSTUHUTH MEKY COO0 HerepeceKaroIuMHUCs J0POTaMu
TakK, YTOOBI U3 KaXKJA0r0 FOPO/ia BBIXOIUJIO MATh A0POT, BXOJISALIUX B MSATH APYTUX TOPOIOB?

22. B OecKOHEYHOH IEemoYKe HEePBHBIX KIETOK KaKJas KJIETKa MOXET HaXOJHUTbCS B
cocTossHuM "mokos" uin "Bo30yxneHus". "Bo30yxaeHHaA" B MOMEHT ¢ KJIETKa MOChUIAET CUTHAIL,
KOTOpBI B MOMEHT t + 1 moxoaut 1o coceHux kieTok. Kierka Bo30yxknaercss B TOM U TOJIbKO
B TOM clly4yae, €CliM K Heil MPUXOAUT CUTHAJI OT OJHOW M3 coceaHux kieTok. (Ecnmu curnabl
IPUXOJAT C JIBYX CTOPOH, TO KJETKa He Bo30yxaaercs.) [lycTh B HayaJIbHbIII MOMEHT BPEMEHHU
BO30YyXKcHA 0/1HA KileTKa. CKOJIBKO KJIETOK OyAeT BO30YKICHO Yepe3 t CeKyH 1?

23. B tpanenuu AHCD c¢ ocHoBanmeM AB =a u CD = b mpoBeneH orpe3ok A;Bq,
COCIMHSIONINNA cepenHbl quaroHaneil. B tpaneuuu A, B;CD nipoBeieH OTPE30K, COCTUHS IO
cepenuHbl quaroHanei u T.4. Uto Bel MoxeTe cka3aTh O MOCIEN0BATENbHOCTH JIMH OTPE3KOB
{AnB.)?

24. Kpagpatnblii Tpexwien f(x) = ax? + bx + ¢ takos, uTo ypaBHeHue f(Xx) = x He
UMeeT BEUIECTBEHHBIX KopHeW. [loka3ate, 4Tro ypaBHEHHE f ( f (x)) = X TaKXe HE HMeeT
BEIIIECTBCHHBIX KOPHEH.

25. OauH W3 MPOCTEUIIMX MHOTOKJIETOYHBIX OPraHM3MOB — BOJIOPOCHTH '"BOJBBOKC"
MpeJCTaBiIsIeT co00i chepuuecKyro 000I0UKY, CIOKEHHYIO U3 MATUYTOJIbHBIX, IIECTUYTOJIbHBIX
Y CEMUYTOJIbHBIX KJIETOK. B KaXkoii BepiinHe 3Toro Tena cxoAaTces 3 kiaeTku. buonoru 3amerunu,
YTO MATUYTOJIBHBIX KJIETOK POBHO Ha 12 Gosblie, 4eM ceMHyroybHbIX. [Touemy?

26. Hacenenune nyHktel A,B,C,D pacnonoxeHbl B BepLIMHAX KBajapaTra. MOXXHO JH
HOCTPOUTh CHUCTEMY JOPOT, MO KOTOPOW M3 KaKIOrO HACEJICHHOTO IMYHKTAa MOYHO OBLIO Obl
MOMACTh B KAXK/BIN, 00I1ast JUIMHA KOTOPOM MEHbIIE CYMMBI JUIMH JUaroHaiei kpajapara?

27. nanera BpamaeTcss BOKPYT 3BE3JIbI 10 KPYrOBOM OPOMTE C YTIIOBOW CKOPOCTHIO (1.
[Tnanera Bparaercss BOKpYr CBOEH OCH CO CKOPOCTBIO W,.. BOKpYT mitaHeTs! 1o KpyroBoit opoure
BpAIlla€TCsl CIYTHUK C YIJIOBOW CKOPOCTBIO 3. B MOMEHT BpeMmeHM t = t; B TaHHOM MeCTe
IUTAHETHI NTPOU30LUIO 3aTMEHME 3BE3/bl CIIyTHUKOM IaHeTsl. Koraa 3arMeHue mpousouzeT B
cienyrwomun pas?

28. MojenpHasi CUCTEMA, ONMCHIBAIOIAS HAYAJIbHYIO CTAJAMIO LIEMHOM peakiuu UMeeT BUJT

1 = uPrv”, v = ur2vha y(0) = uy, v(0) = v,.

B03MOHBI I Takue peKUMBI, KOr1a U — 00,V — const npu t — tj?

29. JlokaszaTb, 4TO y J1000T0O BBIMYKJIOTO MHOTOTPAaHHUKA HAWIyTCS JBE TIpaHU C

OJINHAKOBBIM YHCJIOM I'paHeil.

Kpurtepun ouenku

Onenka Kpurepnii

3a4TEHO OIIK-3

O6o3HaueHa mnpobsemMa U 00OOCHOBaHA €¢ AaKTyaJbHOCTb, CJENaH aHaJH3
pPa3IMYHBIX TOYEK 3pEHUS Ha paccMaTpuBaeMyl0 NpoOJeMy U JIOTHYHO
U3JI0KEeHA COOCTBEHHAs MO3UIMS; CPOPMYIMPOBAHBI BBIBOJbI, TEMA PACKPHITA
MOJIHOCTBIO, BBIAEP)KAH O0BEM; COONIIOAEHBI TpeOOBaHUS K BHEIIHEMY
oopmitenuto




OIIK-3

Pedepar cogepXuT mpakTHUYECKYIO 4acTh. BepHO MpuMeHEHBI
MaTeMaTHYeCKUEe METO/Ibl, CACTEMHOE U IIPUKJIAZIHOE IPOrPaMMHOE
o0ecrieyeHre sl pelieHus 3a/1a4 1Mo MPaKTHYECKON 4acTH TeMbl pedepara

HC3a4YTCHO

OIIK-3

Tema pedepara He packpbiTa, OOHAPYKUBACTCS CYIIECTBEHHOE HEITOHUMAaHHE
po0GsieMbl Uik pedepar He IpeaCTaBlIeH BOBCE

OIIK-3

Pedepar He conepkuUT mpakTUUECKON 4acTH, TMO0 HE BEpPHO MPUMEHEHBI
MaTeMaTUYeCKUE METO/Ibl, CACTEMHOE U MPUKJIATHOE MPOTPAMMHOE
oOecrniedeHue AJis peleHus 3aaad mno remMe pedepara

1.2 Cniucoxk BONPOCOB U (MJIM) 32JaHUIM IS IPOBEAEHUSA POMEKYTOYHOM

arrecranuun

Chnucok 3agaHuil K 3a4eTy

1. MaremaTrueckoe MOJEIUPOBAHIE KPYITHBIX MPUKIIAJIHBIX 3a/1a4.

2. MsrKoe 1 )KecTKOe MOICTPOBAHNUE.

3. JluHeliHbIe MaTEMATHUYECKHUE MOJICTIH.

4. KoppeKkTHOCTh 10 Anlamapy 3aaad MaTeMatudeckoi ¢pusnkn. [ToHsITHE KOPPEKTHOCTH
Pa3HOCTHOM CXEMBI.
IIpocreiiine HEITMHENHBIE YPAaBHEHHUS.
KauectBennslit ananus nuddepeHanbHbIX ypaBHEHUI.

Haaxputuueckue u nogxkputuueckue oudypranuu

5
6
7. Touku moBopoTta
8
9

. budypkanus tuna "odMeH ycTOHYMBOCTHIO"
10. PezonancHoe BO30yXIeHHE KaK CLIOCO0 YIPaBICHHS CI0KHBIMU CUCTEMaMHU.
11. I'pyOocTh cucTeMsl.
12. JloxanbHbIM aHAU3 ¥ rpyOOCTh JMHAMUYECKUX CUCTEM.
13. Jlemma A nmamapa.
14. Tlpocreiimme kaTacTpoQbl.
15. Unnaexc ocoboit Touku. Teopema Ilyankape
16. KauecTBeHHBII aHANIN3 CUCTEMBI IBYX OOBIKHOBEHHBIX AU (epeHInanbHbIX YpaBHEHU.
17. ABtokonebanus. Oudypkauust AHIpoHOBA — Xomda.
18. budypxkanus Anaponosa — Xornda B 3aja4ax THIPOIMHAMHUKH.
19. ®paxkransbl.
20. KanTopoBo MHOXecTBO. HecueTHOCTb.
21. XaycnopdoBa pazMepHOCTb.
22. Ilpocreiiuye CUCTEMBI C TUCKPETHBIM BpeMEHEM
23. InHammn4ecKunin xaoc
24. Tlpocreiinye HEMTMHEHHBIE BOTHBI
25. ABTOBOJIHOBBIE MPOIIECCHI
26. 3aiaga o0 pacnpocTpaHSHUH HEPBOTO UMITYIIbca. CrcreMa X0 KKHHA —XaKCIIH.
27. CtanoHapHble AUCCUTIATUBUBIE CTPYKTYPBI
28. CuHepreTHKa U KOHIICMIIHS MTapaMeTPOB MOPSIKa
29. HecranmoHapHble JUCCUIIATUBHBIE CTPYKTYPHI

Kpurtepun onenkn




3ayer MpoBOAMTCSA B YCTHOH (opMme MO OuiieTam: CTYIEHT JOJDKEH OTBETHTh Ha J[Ba

Bornpoca. Ha moarotoBky orBera Ha Kaxabld M3 HUX oTBoAUTCA 20 MuHyT. IIpm Hamuuuu
3auTeHOro pedepara Ha YCMOTPEHHUE MPENOoIaBaTeNsl OAWH U3 BOIIPOCOB MOXET OBITH CHAT. [lo
TEeME BOTMpOCa MPEnoaaBaTe)ib MOXKET JaTh OJHO NMPAKTHYECKOE 3aaHue (Ha IMOJArOTOBKY OTBETa
OTBOJUTCS 10NOJHUTENbHBIE 40 MUHYT).

Ha 3auere He paspeimacTcsa I110Jb30BaThCA nHTepaTypoﬁ, KOHCIICKTaMHUd U HWHBIMH

BCIIOMOTr'aTCJIbHBIMU CPCACTBAMM. B CJIy4ac HUCIIOJIb30BaHUS CTYJACHTOB HOI[O6HOI71 JINTCPATYPhI
nmpenoaaBarciib OCTAaBJIACT 3a coboit [IpaBoO YyaaJluTb CTYACHTAa C 3a4€Ta, BBICTABUB C€MY
HCYAOBJICTBOPUTCIILHYIO OLICHKY.

IIpu oLileHKE YCTHBIX OTBETOB CTYJIEHTOB YUMTHIBAIOTCS CJEAYIOIINEe KPUTEPHH:
[lonnmanue ¥ CTENEHb YCBOSHHSI TEOPUM Kypca; YPOBEHb 3HAHHUA (PAKTHUYECKOTO
Mmarepuaia B oobeme nporpammsl; [1paBuiabHOCTh GOPMYITMPOBKM OCHOBHBIX HOHATHH U
3aKOHOMEPHOCTEW; 3HaHHE OCHOBHBIX IPOIECCOB H3Yy4aeMOW MpeAMETHOW 001acTH,
ri1yOMHa U IOJHOTA PacKphITUs BONPOCa.

Ctunb W3JI0OKEHHS OTBETA: BJAJIEHUE MOHOJOTMYECKOM pPEublo, JIOTUYHOCTh H
[OCJIEZIOBATENbHOCT, ~ OTBETA.  BilajeHMe  TEPMUHOJIOTMYECKMM  ammaparoM |
UCIIOJIb30BaHUE €TI0 IPU OTBETE

YMeHue CBA3aTh TEOPUIO C IPAKTUYECKUM IIPUMEHEHHUEM.

YMeHre OTBETUTD Ha JOIMOJIHUTCIIBHBIC BOIIPOCHI

OneHKa 3a4TeHO BBICTABISIETCS CTYACHTY, €CIM B KAKJIOM U3 IIYHKTOB BBIIIOJIHSAETCS OJAHO U3
YCJIOBUIA:

OTBeThI Ha BOIIPOCHI :

e Ha Bonpocs! JaHbl HCUEPIIBIBAIOIINE OTBETHI, KOTOPbIE OKA3bIBAIOT IPOYHbIE 3HAHUS
OCHOBHBIX IIPOLECCOB H3y4aeMoH mpeameTHoi oOnactu. W3noxkeHue matepuana
JIOJPKHO OBITh JIOTUUECKH BEPHO.

e Ha Bompochl JaHbl B 1I€JIOM BEpHBIE OTBETHI, HO C OTJEIbHBIMU HETOUHOCTSIMH, HE
HOCSIIIIMMHU MPUHLIUIINATIBHOIO XapaKTepa.

e OTBeTHI, CBUAETEIBCTBYIOT B OCHOBHOM O 3HAHUH ITPOLIECCOB N3Y4aeMOM PEAMETHON
00J1aCTH, HO OTIIMYAIOTCS HEJJOCTATOUHOM INTyOMHOMN M MOJTHOTOM PACKPBITUS TEMBI.

Ctunb U310KeHHsI OTBETA:

e OTBeTbl M3JI0KEHBl TI'PAaMOTHBIM HAaYYHBIM $3BIKOM, BCE TEPMHHBI YHNOTPEOJIEHBI
KOPPEKTHO, BCE MOHSTHS PACKPBITHI BEpHO. V310XkeHHe marepuana JI0JKHO ObITh
JIOTUYECKH BEPHO.

e He Bce TepMuHbI ynnoTpeOeHb! IPaBUIBHO, IPUCYTCTBYIOT OT/I€IbHbIE HEKOPPEKTHBIE
YTBEPKACHUSI U TpaMMaTHUeCKHe / CTHJIMCTUYECKHE IOTPEIIHOCTH H3JI0KEHUS.
BO3MOXHO  HE3HAUMTENBHOE  HApPYIIEHWE JIOTUKH  M3JI0OKEHHWS  MaTepuaa,
MEPUOJNYECKOE UCTIOIb30BaHNE PA3TOBOPHON JEKCUKH.

e VYMeHue CBA3aTh TEOPUIO C MPAKTUYECKUM IPUMEHEHUEM.

e OrTBeThl MOKa3bIBalOT YMEHME CBSA3aTh TEOPUIO C NMPAKTUYECKUM IPUMEHEHHUEM U
YMEHHE JieJ1aTh 0000IIEHHS U BBIBOIBI.

e OTBeTHI HE MPOUJUTIOCTPUPOBAHBI IPUMEPAMU B JOJHKHON Mepe.

e CTyAeHT 0JKEH BbIIATh XOTs ObI M0 BBINOJIHEHUS MPAKTUYECKOT0 3aaHus (€CiIu
OHO €CTb)

YMeHue OTBETUTh Ha JONOJIHUTEIbHBIE BOIIPOCHI:

CtTyneHT oTBeuYaeT Ha JOTOIHUTEIbHBIE BOIIPOCHI

OTtBeuaeT Ha OOJIBIIYIO YaCTh JOTIOJHUTEIbHBIX BOIIPOCOB.

Onenka He3a4TEHO BBICTABIISAETCS CTYACHTY, €CIIU:

OTBeThI Ha BOMPOCHI :



OTBeThl Ha BOIPOCH OTCYTCTBYIOT JHOO HE COOTBETCTBYIOT COJEP)KAHHUIO BOIPOCOB.
KiroueBble Ui y4eOHOTO Kypca TMOHSTHSI, COJIEpXKAlluecs B BOINPOCAX, TPAKTYHOTCS
omunbouHo. [ToHOE He3HAHKE TUTEPATYPHl U HICTOYHHKOB 110 TEME BOIIPOCa.

CTuIib U3JI0)KEHUS OTBETA:

[TomHOE OTCYTCTBHE JIOTMKH HW3JIOKCHHS MaTepHalia, IOCTOSHHOE HWCIIOIh30BaHUE
Pa3rOBOPHOM JIEKCUKH.

YMeHue CBs3aTh TEOPHUIO C MPAKTUYCCKUM TPUMEHEHHEM.

OTBeThl TOKA3bIBAIOT HEYMEHHE CBS3aTh TEOPUIO C MPAKTUYCCKUM MPUMECHEHHEM H
YMEHHE JIeNIaTh 0000IIEHUS U BBIBO/IBI.

CTyaeHT He BBIOIHIII IIPAKTHYECKOE 3aJaHKe (€CIT OHO €CTh)

YMeHHe OTBETUTh Ha JIOTIOTHUTEIILHBIC BOTIPOCHI:

OTtcyTcTBHE OTBETOB Ha OOJIBITUHCTBO JOTIOJTHUTEIHHO 33/IaHHBIC BOIIPOCOB.



2. Ilepeyenb KOMIETEHIHI, 3TaNbl HX (POPMUPOBAHUS, ONIMCAHUE NTOKA3ATeNIel 1
KPHTepHeB OLICHUBAHUA KOMIIETEHIMI HA Pa3JIMYHbIX dTanax ux ¢popmMmupoBanus,
ONMCaHUe HIKAJIbI OCHUBAHNUSA

2.1. llIkaya oueHuBaHus ¢hopMHUPOBAHHOCTH KOMIIETEHIM U ee ONMcaHHe

OnenuBanue YpoBHA CHOPMHPOBAHHOCTH KOMIICTCHIIMA B TMPOILECCE OCBOCHUS
JUCIATUTMHBI OCYIIIECTBIISICTCS 10 CICIYIONIEH TPEXypOBHEBOH HIKaJIE:

Ilopozoswiii yposens - MpEANonaraeT OTPaKEHNUE TEX 0XKHUIAEMbIX PE3yIbTaTOB, KOTOPHIE
OTPENIESAI0T MUHUMAJIBHBI HA0Op 3HAHWUW M (WJIM) YMEHUW M (WJIM) HAaBBIKOB, MOJYYCHHBIX
CTYJICHTOM B PE€3YJIbTaTe OCBOCHUS TUCIUILIUHEL. [10pOTOBEIil YPOBEHD SIBISIETCS 00sI3aTEIIEHBIM
YPOBHEM JIJIsl CTY/IEHTa K MOMEHTY 3aBEpIIICHUS] KM OCBOCHHS JJAHHOM TUCIIATUIMHEL.

IIpoosunymutii ypogens - IpeANonaraeT cnocoOHOCTh CTYACHTa MCIOJIb30BaTh 3HAHUS,
YMEHUSI, HABBIKK M (WJIM) OTBIT JCATEIBHOCTH, TIOJTYYCHHBIC NPH OCBOCHUHW JIUCUUIUIMHBI, JUIS
perienus mpodeccunoHanbHbIX 3a1a4. [[poBUHYTHII YPOBEHb MPEBOCXOANT MTOPOTOBLIA YPOBEHB
10 HECKOJIbKUM CYILIECTBCHHBIM MTPU3HAKAM.

Buicokuii  yposens - mpeAmnonaraeT crnocoOHOCTh CTYAEHTa HCIOJIb30BATh ITOTCHIUAI
WHTETPUPOBAHHBIX 3HAHUH, YMEHUH, HABBIKOB U (WJIM) OMBITA JICATSILHOCTH, MOJYYCHHBIX TPU
OCBOCHUW JHCIUIUIMHBI, JJIS TBOPYECKOIO peIIeHUs NPO(EeCCHOHATBHBIX 3a1ad |
CaMOCTOSITEIILHOTO TIOMCKA HOBBIX MOJXOJOB B HMX PEIICHUH IyTeM KOMOMHUPOBaHHS U
WCIIOJIb30BAaHUSI HM3BECTHBIX CIIOCOOOB PEIICHUS MPUMEHHUTEIHLHO K KOHKPETHBIM YCIIOBHSIM.
Bbicokuii ypoBeHb MPEBOCXOAMUT OPOTOBBIH YPOBEHB MO BCEM CYILIECTBECHHBIM MTPU3HAKAM.



2.2. [lepeyeHb KoMIIeTeHIM I, 3TANBI X (POPMUPOBaHMS, ONIMCAHUE MTOKA3aTeJ el 1 KPpUTEePHeB OLlEHMBAHUS KOMIIETEHIUI HA Pa3JIMYHbIX

Tanax ux popmMupoBaHus

Jransl IIkana u KpUTEPUMN OLEHNBAHUS KOMIIETEHIUIA
Ko opMH- HA PAa3JIMYHbIX 3Tanax ux GopMUpOBaAHNS
! dopma (bop Ilokazartenu P (bopmup
KOMIIe- poBaHus
KOHTPOJIA OLICHUBAHUS
TEeHINHU (Ne TemblI . . .
IHoporoseiii ypoBensb | IIpoaBUHYTHIH YPOBEHD Bbicokuii ypoBeHb
(pa3nesa)
OO0ueKkyJbTYpHBIE KOMIIETEHIMHU
3Harth: VY nosnerBopurensHoe, | B nenom ycneniHoe, HO OTnu4HOE 3HAaHKWE METOJ0B
— METOJIbl CHHTE3a U | HO HE coJieprKalllee OT/IeIbHbIE | aHAJIM3a U CUHTE3a,
aHanu3a. CUCTEMAaTHUYECKOe npoOesnbl 3HaHHe MIPUMEHSAEMbIX B MEXaHUKE U

OIIK-3

3auer

1-16

MIPUMCHSIEMBIC B
HEJIMHEHHON
JTUHAMUKE

Ymern:

— pemiaTth 3a/1auu,
TpeOyroII1e HaBBIKOB
a0OCTPaKTHOTO
MBIIIJICHHS B 33/1a4aX
HEJIMHENHON
TUHAMUKA

Baaners HaBbIKAMU:
— METOJaMH aHajIn3a
Y CHHTE3a

3HaHHUEC MCTOJ0B
aHalJlu3a 1 CHHTC3a,
INPUMCHACMBIX B
MCXAaHHUKE U
MaAaTEMaTH4YCCKOM
MOJCIIMPOBAHUU

B nenom ycnennoe,
HO HE
CHUCTEMAaTHYECKOE
BJIAJICHUE METOJaMU
aHallM3a U CUHTE3a

B nenom ycnennoe,
HO HE
CHCTEMaTHYECKOES
HCIIOJIb30BaHUE
YMEHHUA peliaTh
3a/1a4n, TpeOyroIue
HAaBBIKOB

MCTOA0B aHA/IM3a U
CHUHTC34a, IIPUMCHACMBIX B
MCXaHUKE U
MaTEMAaTHYCCKOM
MOJCIIMPOBAHUHA

B nenom ycneninoe, HO
coJiepaKalliee OT/elIbHbIE
MpoOeIIbI BIIaJICHUE
METO/IaMH aHaJIM3a U
CUHTE3a

B nenom ycneninoe, HO
coJiepKaliee OT/eNIbHbIE
poOeIbl UCTIOTB30BAHKE
YMEHMUS perars 3a1a4u,
TpeOyroIIe HaBLIKOB
a0CTPaKTHOTO MBIIIJICHUS

MaAaTCMaTH4YCCKOM
MOJACIIUPOBAHUH.

Bmonne YCIICHIHOC BJIAJICHUC
METOJaMM aHa/In3a U CHUHTE34a.

CdopmupoBaHHOE yMEHNE
pemaTthb 3aj1a4u, Tpedyroiune
HaBBIKOB a0CTPaKTHOTO
MBILIUIEHUS




aOCTPaKTHOTO

MBIIIICHHS
OobmenpodgeccuoHaIbHbIE KOMIIETEHIMHU
3HaTh: 3HaTh: 3HaTh:
3HaTh:
- OCHOBHBIE - OCHOBHEBIE - OCHOBHBIC TTOHATHS
— OCHOBHEIE
OHSTHS TTOHSITHS MNOHSTUS  CHUHEPreTHKH: | CHHEPI€TUKH: MOHSITHE
CUHEPTreTHKU: MTOHSITHE OTKPBITHIX | OTKPBITHIX CHUCTEM,
CUHEPIeTHKU:
MOHSATHE  OTKPBITHIX | CHCTEM, caMOOpraHu3aluu BIald OT
MOHSATHE  OTKPBITHIX .
cHCTeM CUCTEM, CcaMOOpraHu3allii BIAJM | pABHOBECHUSI,  HCIMHEHHOCTH
’ camMoOpraHu3auu oT paBHOBECHsI, | MOJIETICHT COBPEMEHHOT'O MUDA;
camMoOpraHu3auu . o
BJIJIM OT PABHOBECHS, | HSIMHEHHOCTH MOJICTICH | IIOHSATHE JTUCCUTIATUBHBIX
BJIaJii OT PaBHOBECHUS, 9
. HETMHEHHOCTH COBPEMEHHOTO MUDA; | CTPYKTYP: MSTKOTO U >KECTKOTO
HEJTMHEHHOCTH .
Monereii Mojelei MOHSITHE JTUCCUTIATUBHBIX | MOJICITHPOBAHHUS; TIOHSITHE
COBPEMEHHOTO MHUPA; | CTPYKTYp:  MSTKOTO U | UepapXUH MOJEIeH;
COBPEMEHHOTO MHUPa; p pa, | CTPYKTYP pap ’
TOHSTHE KECTKOTO YMeTs:
MTOHSTHE
JUCCUITATUBHBIX MOJICTTUPOBAHUS; TIOHSATHUE | — UCIIOJIb30BATh
JTUCCUITATUBHBIX o
CTPYKTYp: MSTKOTO H | HEpapXUU MOJICIICH; NPUOOpETEHHBIC  3HAHUS B
CIPYKTYP: MATKOTO M| 4o crroro YMeTs: CBOEH HAay4YHOH 51
OIIK-3 |3auger 1-16 | >xecTKOrO i
MOJICTTUPOBAHUS; - UCIIOJIb30BATh MPENO0/1aBaTeNIbCKOM
MOJICTTUPOBAHUS;
MOHATHE  HepapXuH | MpUOOpPETEHHbBIE 3HAHUS B | IEATEIbHOCTH; BECTHU
MOHATHE  HEpapXHH - . .
MOETIEHt: MOJICIICH; cBOEH Hay4YHOU u | bubnmorpadudeckyro paboTy ¢
Vers: ’ YMeTs: MpEenoaaBaTenbCKOM MIPUBJICYEHUEM COBPEMEHHBIX
- UCIIOJIb30BATh | ICITEIHLHOCTH; BeCTH | ”H(POPMAITMOHHBIX
- UCIIOJIb30BaTh .
DHOGDETCHHALC pUoOpeTEeHHbIE 6udnuorpaduueckyro TEXHOJIOTHUH;
PHOOD . |3HaHMS B CBOCH | paboTy C TpHBIICYCHHEM | BiraneTs HaBbIKAMH:
3HAHUS B CBOCH .
. Hay4YHOU COBpPEMEHHBIX HaBbIKAMU
Hay4YHOU u
. | IEATEIBHOCTH; BECTH | MHPOPMAITMOHHBIX METOJTOJIOTHYECKH
MIPENoIaBaTeIbCKOM .
OoubnmorpauuecKyro | TEXHOJIOTHUH; IPaMOTHOTO  OCMBICIICHUS
NEeSTeIbHOCTH, BECTH
paboty ¢ | Bmagetp HaBbIKaMU: KOHKPETHO-HAYIHBIX
oubmorpadguIecKyro
aGoT o | IPHBIICUCHHEM HaBbIKaMU npooieM.
p Y COBPEMEHHBIX METOJI0JIOTHYECKU
MIPUBJICYCHUEM
MH(OPMAIIMOHHBIX TPaMOTHOTO
COBpPEMEHHBIX .
TEXHOJIOTHIA;, OCMBICIICHUS




MH(OPMALIMOHHBIX
TEXHOJIOTHIA;
Brnaners HaBbIKamu:
- HABBIKAMU
METOJI0JIOTUYECKU
IPaMOTHOTO
OCMBICIICHUS
KOHKPETHO-HAyYHBIX
poOJIeM.

BuiageTs HaBbIKaMu:
HaBBbIKaAMH
METO/I0JIOTHYECKU
IpPaMOTHOTO
OCMBICIICHHS
KOHKPETHO-
Hay4YHBIX
npooIeMm.

KOHKPETHO-HAaYYHBIX
npobiem.




3. MeToauyecKkue peKOMeHalNU MPENoIaBaTe/I0 M0 MPoleIype OleHUBAHUS 3HAHUIA,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI

¢dopMupoBaHus KOMIIETEHIM I

[enpro mporienypsl OLICHUBAHUS SIBJISICTCS OMPE/IEICHUE CTCTICHH OBJIAJICHHS CTYACHTOM
OXXKUJAEMBIMU pPE3yJabTaTaMH OOY4YCHHs (3HAHHSIMH, YMCHHSIMH, HaBBIKAMHU U (WJIH) OIBITOM
JIeATEITLHOCTH ).

[Ipouenypa omeHMBaHMS CTETICHW OBJAJCHUS CTYICHTOM OXXHIACMBIMU PE3yJIbTaTaMU
00yYEeHUS OCYIIECTBIISETCS C ITOMOIIBI0 METOMYECKUX MAaTepPHaJIOB, MPEACTABICHHBIX B pa3ciie
«TuroBbIe KOHTPOJIBHBIE 33/IaHUs WJIM MHBIE MAaTepUaIbl, HEOOXOIUMBIC I OLICHKH 3HAHWHU,
YMEHUM, HABBHIKOB U (WJIM) ONBITA JNEATEIBHOCTH, XapaKTePU3YIOIIUX ATanbl (opMUpOBaHUS
KOMIICTCHITHI)Y

3.1 KpnTepml OLCHUBAHHUA CTCIICHU OBJAACHUA SHAHUAMMU, YMCHUAMU, HABbIKAMU U
(I/I.]'[I/I) ONIBITOM JA€ATECJIBHOCTH, ONIPEACIAIOIIINEC YPOBHHA C(l)OpMHpOBaHHOCTI/I KOMIIeTeHIii

[Toporosslii ypoBeHb (00IIHE XapaKTEPUCTHKH):

BJIa/ICHHE OCHOBHBIM 00bEMOM 3HAHUH 110 IPOrpaMMe JTUCLUILIMHBI;

3HaHUE OCHOBHOW TEPMMHOJIOTUM JaHHOM OOJaCTH 3HAaHUM, CTUIMCTUYECKU
IpaMOTHOE, JIOTUYECKM TMPaBWJIBHOE U3JIOKEHHE OTBETa Ha BOIPOCHl 0e3
CYILIECTBEHHBIX OIIHUOOK;

BJIa/ICHUE UHCTPYMEHTAPUEM IUCLUILUINHBI, yMEHHUE €TI0 UCII0Ib30BaTh B PEILICHUU
CTaHJApTHBIX (TUIIOBBIX) 3aj1ay;

CIIOCOOHOCTh CaMOCTOSATENBHO MPUMEHSTH TUIIOBBIE PEIICHUSI B paMKax padodeit
[IPOrpaMMBbl TACHHILINHBI;

YCBOCHME OCHOBHOW JIMTEpaTypbl, PEKOMEHJOBAaHHOM paboueil mnporpammon
JUCLIUILINHBL,

3HaHUe 0a30BBIX TEOPUH, KOHIIETIINI 1 HAMPABJICHUH 10 N3y4aeMOi TUCIHILIIHHE;
camMocTosITeNIbHas paboTa Ha TNPAKTUYECKUX U JIaDOpATOPHBIX 3aHSATHUSIX,
MEPUONYECKOE YyYacTU€ B TPYMIOBBIX OOCYXIEHMSX, NOCTaTOUHBIN ypOBEHb
KYJbTYpBI UCIIOJIHEHHUS 3aJaHUM.

[IpoaBuHyTHII ypoBeHb (0OIIME XapaKTEPUCTHKN):

JOCTaTOYHO TIOJIHBIE W CHUCTEMAaTH3UpPOBAHHbIE 3HAHUSA B O0BEME MPOrpaMMBbl
JAUCHUIIIINHBI,

UCMOJb30BAHUE  OCHOBHOM  TEpPMHUHOJOIMHM  JaHHOM  0oONacTH  3HAHWM,
CTWJINCTUYECKH TI'PAaMOTHOE, JIOTMYECKH IIPAaBUIBHOE M3JI0KEHHE OTBETa Ha
BOIIPOCHI, YMCHHE J1€J1aTh BbIBOJbI;

BJIa/ICHUE UHCTPYMEHTAPUEM TUCLUIUINHBI, yMEHHUE €TI0 MCIIOIb30BaTh B PEILICHUU
y4eOHBIX M MPO(eCCHOHANBHBIX 3a]1a4;

CIOCOOHOCTh CaMOCTOSITEIBHO pellaTh CIOXHbBIE 3a7auu (IIpoOJIeMbl) B paMKax
paboyeil mporpaMMbl TUCHUTIIINHBL

YCBOEHHME OCHOBHOM U JIOMIOJHUTEIBHOM JIUTEPaTyphl, pPEKOMEHI0BaHHON paboueit
IIPOrpaMMOM TUCHUIUIVHBI;

YMCHHUEC OPUCHTUPOBATHLCA B 0a30BEBIX TEOPHUAX, KOHOCTINUAX WU HAITPABJIICHUAX I10
szqaeMofI JAUCHUIINIMHE U faBaTb UM CPABHUTCIIBHYIO OLICHKY,

caMmocTosiTeNbHas padoTa Ha MPAaKTUYECKUX U JJAOOPATOPHBIX 3aHATHIX, yUacTHE B
IPYNIOBBIX 00CYX/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a/1aHUH.

Bricokuii ypoBeHb (0011IHe XapaKTePUCTHKH):

CHUCTEeMATH3MPOBaHHbIC, TIYOOKHE W TIIOJIHBIE 3HAHHWS 110 BCEM pasJienam
JAUCHUIIIINHBI,

TOYHOE MCIOJIb30BaHNE TEPMUHOJIOTUHU JaHHOW O0JIACTH 3HAHWM, CTUITUCTUYECKU
IpaMOTHOE, JIOTHYECKU TMPaBUIHHOE H3II0KEHHWE OTBETa HA BOIPOCHI, YMEHHUE
JieJ1aTh 000CHOBAHHBIC BBIBOJIBI,



e 0Oe3ympeyHOe BIAJCHHE WHCTPYMEHTapUeM JUCIHUIUIMHBI, YMEHHE €ro
HCII0JIh30BaTh B IOCTAHOBKE M PEIICHUU HAYyYHBIX U MPOPECCHOHAIBHBIX 3a7a4;

® CIIOCOOHOCTH CAMOCTOSITETTFHO ¥ TBOPUECKHU PEIIaTh CIOXKHBIE 3a/1a49H (TIPOOIEeMBbI)
B paMKax pabodeil mporpaMMbl TUCIUTIIHHEI;

® T[I0JJHOE W TJIyOOKOE YCBOEGHHE OCHOBHOW U JOMOJHUTEIBHOW JIMTEpaTypHl,
PEKOMEHIOBaHHOM pabodeil mporpaMMoi TUCIUTIIINHBI;

® YMEHHE OPUEHTUPOBATHCA B OCHOBHBIX TEOPHUAX, KOHLIENIHUAX U HAIPABJICHUAX 10
M3y4aeMOM JUCUHUIUIMHE U 1aBaTh UM KPUTHYECKYIO OLICHKY;

® aKTHBHAs CaMOCTOSATEJbHAs pad0Ta Ha MPAKTHYECKUX M JIA0OPATOPHBIX 3aHATHSX,
TBOPYECKOE y4YacTHE B TPYMHIOBBIX OOCYKICHHSIX, BBICOKUHA YPOBEHb KYJIbTYDPHI
HWCIIOJHEHUS 3aJIaHHuH.

3.2 Onucanue mpoueaypbl BICTABJIEHUS OLEHKH

B 3aBucumocTH OT YpOBHSI CPOPMHUPOBAHHOCTH Ka)KJIOW KOMIIETEHIIMM IO OKOHYAHUHU
OCBOEHUS TUCLHUIIIMHBI CTYACHTY BBICTaBIISIETCS OLEHKA. [{J1s1 TUCIMILINH, H3y4aeMbIX B TEUEHUE
HECKOJIBKMX CEMECTPOB, OLIEHKA MOKET BBICTABIIATHCSA HE TOJBKO 10 OKOHYAHUH €€ OCBOCHMS, HO
U B IPOMEKYTOUHBIX CEMECTpax. Bu OlleHKH «3auTeHO», «HE3auTeHO») onpezensercsa padouei
IPOrpaMMOM TUCHUIUIMHBI B COOTBETCTBUU C YYEOHBIM IJIAHOM.

O1eHka «3aueT» BBICTaBIISIETCS CTYJIEHTY, Y KOTOPOro Kax/1as KOMIETEHIUS (IIOJTHOCTbIO
WIN YaCTUYHO (hopMHpyeMast JaHHOU TUCIUILIMHON ) chopMUpOBaHa HE HUXKE, YEM Ha TIOPOTOBOM
YPOBHE.

OneHka «He3aYTeHO» BBICTABIISIETCS CTYJEHTY, Y KOTOPOro XOoTs Obl OJJHA KOMIIETEHLIUS
(MOJIHOCTBIO WIIM YACTUYHO (OopMHUpYyeMasi JaHHOW JUCLHUIUIMHON) COPMHUPOBAHA HIKE, UEM Ha
IIOPOrOBOM YPOBHE.



IIpnioxenne Ne2 k paGoueil mporpaMme M CHUMILJIMHbBI
«HenpepbIBHBIE MATEeMATHYECKHE MO/IEJIN»

MeToauuecKkue YKazaHusl 1Jisl CTYACHTOB 110 OCBOCHUIO JTUCHHUIIJIMHBI

OcHoBHOI (hOpMOH H3JIOKEHUST Y4eOHOro mMarepuaia mo AucuuiuimHe «HenpepbiBHBIC
MaTEeMATHYECKUE MOJCTN» SBIISIOTCS JICKIIMH, IPHYEM B JOCTATOYHO OOJIBIIOM OO0BeMe. DTO
CBSI3aHO C TEM, YTO B OCHOBE MPEIOJIaBACMOMN TUCIMIUIMHBI JICKUT OCOOBI MaTeMaTHYECKUI
ammapar, ¢ MOMOIIBIO KOTOPOTO PEHIAIOTCS JIOBOJBHO CIIOKHBIE M I'poMo3akue 3axaud. llo
OOJIBIIMHCTBY TEM TPEAYCMOTPEHBI TPAKTUYECKHE 3aHATHS, HA KOTOPBIX IPOUCXOJIUT
3aKpeIUieHUE JICKIIMOHHOTO Marepualia IyTeM NPUMEHEHHUS ero K KOHKPETHBIM 3ajadaM |
0TpaboTKa MPAKTUYECKUX HABBIKOB PEIICHUS 3a/1a4.

JlJis yCTenHOro OCBOSHUS TUCIUILUIMHBI OUY€Hb BAKHO PEIICHUE JOCTATOYHO OOJBIIOTO
KOJIMYECTBA 3aJ1ay, KaK B ayJAUTOPUH, TAK U CAMOCTOSITEIHHO B KAueCTBE OMAITHHUX 3aJ[aHUU.
[Ipumepsl pemieHus 3anad  pa3OUparOTCsl HA JICKIUSAX M MPAKTUYCCKUX 3aHATUAX, TPHU
HEOOXOJMMOCTH 0 Hauboyiee TPYTHBIM TeMaM IPOBOISTCS JONOJHHUTEIBHBIC KOHCYJIbTAIIHH.
OcHOBHasl IIeNb pEIICHHS 3a/ad — TOMOYb YCBOWUTH (DYHIAMEHTAIBbHBIC IOHSATUS M OCHOBBI
HENIMHEHHOM muHaMuKku. J[71s perieHus Bcex 3a1ad HeoOX0IMMO 3HATh M MOHUMATh JICKIIMOHHBIN
matepuan. [loaToMmy B mpormecce HW3YYCHHS JHUCHUIUIUHBI PEKOMEHAYETCS PeryisipHOe
MOBTOPEHHUE TMPOMICHHOrO JIEKIIMOHHOTO Marepuaia. Marepuan, 3aKOHCIIEKTHPOBAaHHBIH Ha
JCKIUAX, HEOOXOIMMO JIoMa eIle pa3 MmpopadaThiBaTh U TPU HEOOXOJUMOCTH JOIOJHATH
uHpOpMaIKeH, MOTYYeHHOW Ha KOHCYJIbTAIUSAX, MPAKTHYSCKUX 3aHATUSX WU U3 y4eOHOU
JTUTEPATYPBI.

B koHIIe iepBoro cemecTpa U3y4eHUs AUCIUILINHBI CTYICHTHI CIAIOT 3a4eT.

OcBoWTh BOIIPOCHI, W3JIaraeMbIe B TPOIECCe M3YYCHHS TUCHUIUMHBI «HempepbiBHBIC
MaTeMaTUYeCKUe MOJEIU» CaMOCTOATEIbHO CTYIEHTY KpaiHe CJO0XKHO. OTO CBS3aHO CO
CJIO)KHOCTBIO M3y4aeMOro marepuana u OompmmM oObeMoM Kypca. IlosToMy mocemeHune Bcex
ayJUTOPHBIX 3aHITUH SIBISICTCS COBEPIICHHO HEOOXOAMMBIM. be3 YHNOpHBIX U peryssipHBIX
3aHATHA B TEYCHHWE CEMECTpa CJaTh 3aueT IO HMTOraM H3yYeHUs JTUCIUIUIMHBI CTYACHTY
MPAKTUYECKH HEBO3MOXKHO.

Y4eOHO-MeTOoAHYECKOE 00ecTIeYeHHe CAMOCTOAATEILHOH Pad0ThI CTYACHTOB M0 JUCHUIINHE

Jnst  camocTOATEeNbHOW pPaboOThl OCOOEHHO PEKOMEHIYETCsl HCIOJIb30BaTh Y4EOHYIO
JUTEPATYpYy.

Taxxe ans mogdopa y4dyeOHOM JUTEpaTyphl PEKOMEHIYETCS MCIONIb30BaTh IIMPOKUI
CIIEKTP UHTEPHET-PECYPCOB:

1. OnexTpoHHO-0MOMMOTEYHAsT cucTeMa «YHUBepcUTeTcKass Oubimoreka online»
(www.biblioclub.ru ) - smekTponHast OubOaHOTEKa, obecmeunBaromiasi AOCTYNl K Haubosee
BOCTPEOOBAHHBIM MaTepHallaM-TIEPBOMCTOYHUKAM, Y4eOHOH, HaydyHOM U XYA0XKECTBEHHOMU
JAUTEpaType BeAYIINX U3AAaTeNbCTB (*perucTpaius B JIeKTPOHHONH OMOIMOTEKEe — TOJIBKO B CETH
yauBepcuteTa. [locie perucrtpanuu paboTa ¢ cucTeMOil BO3MOXKHA € JIF00OM TOYKM JOCTyNa B
Internet.).

2. Undopmanmonnas cucrema "EfanHoe OokHO noctyna K oOpa3oBaTelbHBIM pecypcam”
(http://window.edu.ru/library).

Lenpto co3manuss wHPOpMaMOHHOW cuctembl "EamHoe oOKHO jgocTyma K
obpa3zoBatenbHbIM pecypcam” (MC "EnnHoe okHo ") siBIsieTcst obecnederre CBOOOHOTO TOCTyIa
K MHTETpaJIbHOMY KaTaJloTy 00pa30BaTEeIbHBIX HHTEPHET-PECYPCOB U K AIEKTPOHHOM OUOIHOTEKE
y4eOHO-METOIUUECKUX MAaTePUAIOB JIIsl 0OIIEro U MpoQecCHOHaIBHOI0 00pa30BaHMUs.

st camocTosITENhHOTO Moa00pa JuTepaTypbl B Oubmmorexe SApl'Y pexomeHmyercs
HCIIOJIb30BATh!

1. Jlnunbrit  xabuner (http://lib.uniyar.ac.ru/opac/bk_login.php) maer Bo3MOXHOCTB
NOJy4eHHUs: on-line 1ocTyna K CIUCKY BBIJJAHHOM B aBTOMAaTU3WPOBAHHOM PEKUME JIUTEPATYPHI,
IPOCMOTpPA ¥ KOTIMPOBAHMSI SJIEKTPOHHBIX BEPCUN U3JIAaHUI COTPYIHUKOB YHUBEpcUTeTa (yued. u


http://www.biblioclub.ru/
http://window.edu.ru/library
http://lib.uniyar.ac.ru/opac/bk_login.php

METO/I. TOCOOUSI, TEKCTHI JISKIHH U T.1.) st paboThl B «JInuHOM KaOuHETe» HEOOXO0AUMO 3alUTH
Ha caiiT Hayunoit 6ubnuoreku SApl'Y ¢ moboi Touku, uMeroriei qoctyn B Internet, B myHKT MEHIO
«DJIEKTPOHHBIN KATAJIOT»; IPOUTH MPOIIEIYPY aBTOPU3AINH, BEIOPAB BKIAIKY «ABTOPU3ALIUY, U
3aMOJIHUTH MIPEJICTABICHHBIE OS] HHPOPMAIIHH.

2. DnekTpoHHas Oubmuorexa yueOHbIX MaTepuanon Spl'yY

(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) coaepxkur 6Gomee 2500 mOIHBIX
TEKCTOB Y4YEOHBIX U Yy4eOHO-METOJUYECKHX MaTepPHajiOB IO OCHOBHBIM H3Y4aeMbIM
TUCIUIUIMHAM, W3JaHHBIX B yHHBepcuTeTe. JlocTym B ceTH yHHUBEpcUTeTa, JHOO 10
JIOTUHY/TIApOJTIO.

3. DnekTpoHHas kapToTeka « KHUrooOecrne4yeHHOCTh

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpsiBact y4eOHbIil (hoHA
HayyHOU Oubnuoreku Spl'Y, mnpemocraBiseT oneparuBHyl0 HHGOPMALUMIO O COCTOSIHUU
KHUTOOOECTICYeHHOCTH TUCIMIUIMH OCHOBHOM M JIOTIOJHUTEIBHON JIMTEPATYpOil, a TaKKe LUK
JUCIUIUIMH U CIIeNUANbHOCTEeH. DIeKTpoHHas KapToTeka «KHUroo0ecneueHHOCThY AOCTYNHA B
CETH yYHUBeEpcUTeTa U uepe3 JInuHblii KaOuHET.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://10.1.0.4/buki/bk_bookreq_find.php
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