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I.AHHOTALIMAA

1. llean u 3a7a9u TUCHHUILITAHBI

Lespro 0CBOEHMS AUCLIMILIMHBI SIBIISIETCS:

[{enpro JaHHOTO Kypca SIBISIETCS BBEICHUE B 3JIEMEHTAPHYIO MaTeMaTh4e-
CKYIO TEOPHIO KaTaCTpod MPUMEHHUTENbHO K IMHaMUYeCKuM cuctemam. [Ipenro-
JIaraeTcs, YyTo MOCIe OCBOCHHUS U3JI0KEHHBIX B KypEe METOJ0B CTYJIEHT CMOJKET IIe-
PEUTH K U3YUYEHUIO IPWIOKEHHUN MO CIIELUAaIN3UPOBAHHBIM UCTOUYHMKAM. Mccie-
J0BaHHE KaTacTpo( B AMHAMHUECKUX CHCTEMax MOMOTraeT 0oJiee MoJHO aHaIU3H-
pPOBaTh U MPOrHO3UPOBATH JUHAMHUYECKHE MTPOLECCHI, IPOXOAAIINE B PEATBHBIX
JTUHAMUYECKHUX CUCTEMAX.

3agaum Kypca:
- 03HAKOMJICHHE CTYICHTOB C MaTeMaTH4eCKON Teopuel karactpod, knaccuduka-
e Kkaractpod;
- 03HAKOMJICHHE C METO/IaMHU TEOPUH KaTacTpod I UCCIETOBAHHS KPU3UCHBIX SIB-
JIeHUN TUHAMUYECKUX CUCTEM
- 03HAKOMJICHHE C OCHOBAMU JTMAarPaMMHOM TEXHUKH JIJIsl UCCIIEI0OBAHMSI KaTacTpod
B IMHAMHYECKUX CUCTEMax;

- O3HAKOMJICHHE C IPUIOKEHUEM TEOPUH KaTacTpod K MCCIeIOBaHUIO (a3o-
BBIX TIEPEXO/IOB IMHAMHYECKUX CUCTEM BTOPOTO POJA.

2. MecTo nmucumiuinHbl B cTpykTrype OOIT

HucuuminHa «JaeMeHTapHas Teopus kartacTpog» b1.B.J1B.02.02 Bxo-
JWT B 4aCThb, POPMUPYEMYIO YUACTHUKAMU 00pa30BaTENbHBIX OTHOILIEHUN. DJIEKTHB-
HBIE TUCUUIUTMHBI 2. /[UCIMITIIMHA U3yYaeTCsl B TEYEHUH 5 CEMECTPA U 3aKaHYMBAECTCS
3a4E€TOM.

W3y4yeHne naHHOW JUCHUIUIMHBI IPEAIIECTBYET OCBOCHUIO AUCLIUIUIMH:

MaremaTudecKkuii aHaJIN3;

OCHOBBI IPOTPaMMHUPOBAHUS;

NupopMalinoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B MPO(ECCUOHANTBHOMN

ACATCIBbHOCTH.



3. O0beM JUCHHUIUIMHBI 5 3a4eTHRIX eauHu, 180 akageMIecKrX 9acoB,

B TOM 4YHcCJI€:

KOHTAKTHAasi ayiuTOpHAasi padota: 34 yaca JieKiuu, 24 yaca npakThieckast padbora;

camocrosite/IbHas padora: 112 gaca.

4. Ilnanupyemble pe3yJibTATHI 00y4eHNs M0 JTUCIMILIHHE

dopmupyemMbie KOMIIETEHIIUH

TpeOoBanus K pe3yJbTaTam 00y4eHHUs
B pesynbrate nzydeHus: JUCUUILIUHBI CTYAECHT

JIOJDKEH:

ITK-1 Crocob6eH co3gaBaTh U UC-
cJe10BaTh HOBLIE MAaTEMATHYE-
CKH€ MOJIEIIH CJIOXKHBIX COLU-
AITbHO-D)KOHOMHYECKHUX U TTPUPO/I-

HBIX CUCTEM

IIK-1.1 CTpouT HOBbIE MAaTEMATUYECKUE
MO/JIENIN CJIOKHBIX COLIMATBHO-3KOHOMUYECKUX
Y IPUPOJTHBIX TUHAMUYECKHX CUCTEM

ITK-1.2 Hccnemyer xapakrep OBEICHUS
OCHOBHBIX IIapaMETPOB IIOCTPOCHHBIX MaTEMa-
TUYECKUX MOJIETIEH CII0KHBIX COLMAIIBEHO-IKO-
HOMUYECKHX U IIPUPOJHBIX TUHAMUUYECKUX CH-

CTEM

5. ®opMa IPOMEKYTOYHOT0 KOHTPOJIS

Htorosoii (hopmoii oTUeTa ABISETCS 3a4ET B MATOM CEMECTPE.

6. SI3bIK NpenogaBaHusi pyCCKuil.




II. Conepxanue TUCHMILUINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3ejiam) ¢
YKa3aHHEM OTBEJCHHOI0 HA HUX KOJHYeCTBAa aKaJIeMHYeCKHX YaCOB M BU/I0B
Y4eOHbIX 3aHATHI

YyeOHast ipo- Bcero KonraktHas pabota (4ac.) Camocrosi-
rpamMma — Haume- (gac.) Jlexum TeJIbHAs pa-
HOBaHUE pa3/eioB 0ora, B TOM
U TEM yucie Kon-
TpOJIb (Yac.)

ii paboTHI (B
TOM YHCIIE KypcoBast

TEJIbHOU pa
pabota)

IIpakTrueckue pa-
00TBI
Kontponb camocros-

[\

Tema 1. Ycronun- | 14 2 12
BOCTb PELICHUM -
HaMHUYECKHUX CH-

crem nuddepeHIm-
AJBHBIX YPaBHEHUM

Tema 2. Kara- 18 4 4 12

ctpoda u Gudypka-
U TUHAMUYECKON
CHUCTEMBEL.

Tema 3. PasHocT- 12 2 2 8
HBIE CXEMBI IS
YpaBHEHHUS TEILIO-
ITPOBOIHOCTH B
CTEpXKHE

Tema 4. Henuneii- | 12 2 2 8
HbIC JTUHAMHWUYCCKUC
CHCTEeMEBI. TUITOBEIC
IIOTCHIINAJIBHBIC
¢dbynkun. dazo-
BBIC HOpreTbI.

Tema 5. Jlunamu- 16 4 4 8
YECKUM Xaoc.
dpakTaibl.

Tema 6. Uccneno- 2 2 8
BaHNE KOHKPETHBIX
HEJIMHEHHBIX IPO-
1[ECCOB

Tema 7. Knerou- 2 2 6
HbIE aBTOMATBHI.
Hrpa «Ku3Hb».

Tema 8. Mopenu- 2 2 8
pOBaHUE HEJTUHEM-
HBIX MPOIECCOB.

Tema 9. Moaenu- 2 2 8
pOBaHUE PUCKOBBIX
CUTYyallUi.




Tema 10. Henuneii-
HbIC JTUHAMUYECKIE
cucteMsl. TUIIOBBIC
MMOTEHITHAILHBIC
¢ynkuuu. dazo-
BbI€ IOPTPETHI.

12

Tema 11. Coctos-
HHS PaBHOBECHS.
VYcroitunBocTts. Tu-
IMOBBIE MOJIEITH HE-
JIMHEUHBIX JUHAa-
MHYECKHX CHCTEM.

10

Tema 12. budypka-
LU TIOJIOKEHUS
paBHOBecusl. Touku
oundypkamuu.

14

Tema 13. Mopenu-
pOBaHHE KaTa-
CTpO(BI.

10

14. YcToitunBocTh
peLIEeHUI TUHAMH-
YECKHUX CUCTEM
g depeHnuab-
HBIX YPaBHEHUI

10

NTOI'O

180

34

24

112




II1. O6pa3oBaTeibHbIE TEXHOJIOTHH

VYyeOHast mporpamma —
HAaMMEHOBAHHE Pa3JICIIOB H
TEM (8 Cmpo2om coomeem-
cmeuu ¢ pazoenom 11 PI1]])

Bun 3anatusa

O0pazoBarelbHbIE TEXHOJIOTHH

OO01me MPUHIKIIBI TTOCTPOE-
HUSI CUCTEM aBTOMATH3UPO-
BaHHOU 00pabOTKH KaTacTpo-
(uuecKux SBICHUH.

[TpakTrueckas pabota

1. Akmugnoe ciywarue
2. Memoo case-study

Tema 1. YcTroiuuBOCTSh perie-
HUN JTUHAMHUYECKUX CUCTEM
mudepeHIaTbHBIX YpaBHe-
HUU

[TpakTrueckas pabota

1. Ungpopmayuonnvle (yugppo-
gvle)

Tema 2. Katactpoda u 6u-
bypKamus TMHaAMUYECKON CH-
CTEMBI.

[TpakTrueckas pabota

1. Ungpopmayuonnvle (yugppo-
svle)

Tema 3. Pa3zHOCTHBIE CXEMBI
JUTsl ypaBHEHUSI TETUTIONPO-
BOJTHOCTH B CTEPIKHE

[TpakTruyeckas pabora

1. Akmuenoe crywanue
2. Memoo case-study

Tema 4. Henunelnsle 1uHa-
MHYECKHE CHCTEMBI. THrmo-
BbIC MOTEHINANIbHBIE (PYHK-
uuu. @a3oBbie MOPTPETHI.

[TpakTruyeckas pabora

1. Ungpopmayuonnsvie (yugpo-
bie)

2. Memoowl epynno6ozo peute-
HUsL MBOPYECKUX 3a0ayd (Memoo
Henvghu, memoo 6—6, memoo
passusaroweli Koonepayuu,
MO32080U WMypm (Memoo 2e-

Hepayuu uoeti), HemeopPKUHe U
m.o.)

Tema 5. Jlunamudeckuit xaoc.
@paxraisl.

[TpakTrueckas pabota

1. Akmugnoe crywarue
2. Memoo case-study

Tema 6. UccienoBanue KOH-
KPETHBIX HEIMHEWHBIX MPO-
LIECCOB

[TpakTryeckas pabora

1. AkmusHoe crywanue
2. Memoo case-study

Tema 7. KneTounnie aBTO-
Martbl. Mrpa «oKu3Hb».

[TpakTrueckas pabota

1. Akmugnoe ciywanue
2. Memoo case-study

Tema 8. MoaenupoBaHue He-
JINHEMHBIX MPOLIECCOB.

[TpakTrueckas pabota

1. fuckyccuonmnvle mexnonocuu
(chopym, cumnosuym, oebamet,
aK8apuymMHast OUCKYCCUsl, na-
HelbHAsl QUCKYCCUS, KDY 2blll
CMo, (hacunumuposannas u

m.o.)

Tema 9. MoaenupoBanue
PUCKOBBIX CUTYaIW.

[TpakTruyeckas pabora

1. Ungpopmayuonnwvie (yugpo-
evle)

Tema 10. Henuneiinple nunHa-
MHUYECKHE CUCTEMBI. THIT0-
BbI€ TOTCHITHATBHBIC (DYHK-
uuu. Pa3oBbie MOPTPETHI.

[TpakTrueckas pabota

1. Akmugnoe crywarue
2. Memoo case-study




Tema 11. Coctosinus paBHo- | [IpakTtuyeckas pabora 1. HH(ﬁOpMaquHHble (uuqbpo—
BECHSL. YCTOI/I‘II/IBOCTI: Tumo- gble )
BBIC MOJICTIH HE-THHEHHEBIX

2. Texnonoeuu pazeumus ou-
JUHAMHWYCCKUX CUCTEM.

3AUH-MbIUIEHUS

Tema 12. BI/I(i)ypKaI_[I/II/I I10J10- HpaKTI/I‘-IeCKaH pa60Ta l.ﬂMCKyCCMOHHble MEXHOJI02UU
KCHHA PaBHOBECH. Touku ((i)OpyM, CUMNOZUYM, Oe6amb1,
oudypkauuu.

aKeapuymMHas OUCKYCCUsl, na-
HeNbHAsl OUCKYCCUSL, KPY2blll
cmoJ, pacunumupo8anHas u

m.o.)
Tema 13. MonenupoBanue [TpakTuueckas pabora 1. HH(ﬁOpMdL;uOHHbZe (T/ﬂlquO-
KaTacTpoQHl. Gble
Tema 14. YcTOHUHBOCTH pe- HpaKTI/I‘-IeCKaH pa60Ta l.ﬂMCKyCCMOHHble MEeXHOJIo02UU
IICHUN TMHAMHUYECKHUX CH- (hopym, cumnosuym, oebamei,

creM nuddepeHInaIbHBIX

: aKeapuymMHas OUCKYCCUsl, na-
ypaBHEHUI

HelbHAas OUCKYCCUSL, KDY2Ilblli

CMoJ, Pacurumupo8anHas u
m.o.)

IlepeyeHnb megaroru4ecKux U MHPOPMANMUOHHBIX TEXHOJIOTHM, UCIOJIb-
3yeMbIX NPH OCYLIECTBJICHUN 00Pa30BATEIbHOI0 MPOLECCA MO AUCHUIINHE

B kxauectBe TpaguIHOHHBIX (HOpPM 00yUYEHHS AUCLMILTUHE BHICTYHAIOT J1a00-
paTopHble 3aHATUS. TakKe Ha 3aHATUAX MPAKTUKYETCS CaMOCTOsITelIbHasi paboTa
CTYJICHTOB, BBINIOJHEHHE 3aJaHUI B MaJIbIX TpyIIax, MUCbMEHHbIE Pa0OThI, MOJIE-
JUPOBaHME JUCKYCCUOHHBIX CUTyaIui, paboTa ¢ pa3naToyHbIM MaTepHUaIOM, IIPH-
BiiekatoTca pecypebl cetd INTERNET, posieBbie M IET0BBIE UTPBI, KEUC"aHAIMU3,
Mpe3eHTaIus, BUICOMUIBLMBI, BUICOKYPCHI, MYyJIbTUMEIUIHBIC KYPChI, TECTUPOBA-
HHUE KaK MeTOJ1 KOHTpouist. Kypc npenycMarpuBaeT BbINOJIHEHUE KOHTPOJIBHBIX U Ca-
MOCTOSITEJIbHBIX PabOT, MUCbMEHHBIX IOMAIIHUX 3aJaHuii. B kauectBe GopMm KoH-
TPOJISL UCTIOJIB3YIOTCS PA3JINYHbIC BAPUAHTHI B3aUMOITPOBEPKU U B3AUMOKOHTPOJISL.

B npouecce ocBoeHuUsl TUCHUILIMHBI UCHIOJIB3YIOTCS CIeayIolue 00pa3oBa-
TEIHHBIC TEXHOJIOTHH, CTTIOCOOBI M METO/IbI (POPMUPOBAHUS KOMITCTCHITHNA:

1)  uHpOpPMAIIMOHHO-PEIETITUBHbIC:

. YTEHHUE U KOHCIIEKTUPOBAHUE JIUTEPATYPHI;

2)  penpoayKTHUBHBIE TEXHOJIOTHU:



. aHaJIU3 U HallUCaHUE TEKCTOB,
. BBITIOJTHEHHE MTPOOJIEMHBIX U TBOPUYECKUX 3a/IaHUM;
3)  peWTuHroBas cucTeMa KOHTPOJIS yCIIEBAEMOCTH;

4)  VHTEpAaKTUBHBIE TEXHOJIOTHU:

. TPEHMHT B MaJIbIX IPyMIAX,

. JMCKYyCCHU (TIpecc-KOH(MEPEHITUS U KPYTJIBIA CTOM).

IV. OuneHounble MaTepuaJbl 1 IPOBEACHUS TEKYLIEH U MPOMEKYTOY-
HOM aTTecTaluu

3aoanue 1.
TIK-1.1 Cmpoum Hogvle MamemamuyecKkue MoOeu CIOHCHbIX COYU-
ANIbHO-9KOHOMUYECKUX U NPUPOOHBIX OUHAMUYECKUX CUCTEM

1. Dnmutic 3aaH ypaBHEHUEM y2 /a0 x%/p20 1. [TomyumnTe anmpok-
CUMALMIO 3JUIMIICA KBaIpaTUYHON napadosioi u napadbosoil 4eTBepToi cTe-
IIEHU B OKPECTHOCTH €ro BepxHeil Touku x=0. C moMoIbto 3TOH almpoKcuMa-
[IUU OTIPEAETUTE KOOPIMHATY TOUKH MEPECEUEHUs AIIIUICA C OChIO a0CLUCC U
CPaBHUTE MOJyUYEHHBIN PE3yJIbTAaT C TOUHBIM 3HAUEHHUEM.

2. CBoiicTBa HEKOTOPOM CUCTEMBI orpeaestoTes: GyHkiuen f(x) [ Ax [

Bx2 (1 Csinx [ Dxcosx [ Eshx , 3ABUCSIIEH OT MmsATH napameTpoB. Haiinure
YHCJIO CYHIECTBEHHBIX MTAPaMETPOB, KOTOPbIE HEOOXOANUMBI TP UCIIOIb30BAHUN
anmnpoKCUMalMy ¢ MOMOUIBIO YJIeHOB psifa Teinopa, BIUIOTh A0 KyOMUYECKHX.
Yrto o3HaUaeT CBOMCTBO “TIOHOTHI” aNMpOKCUMHUPYIOMIEH “MOJENbHON PyHK-
MU B TIPUMEHEHHUH K 00cyxaaemMoii 3anaue?

3. KoHcepBaTUBHBINA OCUMILIATOP XapaKTEPU3YETCsl HEKOTOPOM NOTEHIIM-
anpHOU (pyHKIMEH U(x). CroybKO uieHOB psna Teinopa Hamo yuecTh B pasiio-
xeHur QyHkuuu U(x), 4TOOBI MOJYUYUTH CYIIECTBEHHO ABYXMapaMeTPUIECKYIO
MOJIETh KOHCEpBAaTUBHOTO HENMHENHOTO ocumusitopa? [locTpoiite Takyto Mo-

TENb.



Hcnonb3ys mpuMepsl, 00CyIUTe MOHATHE YHUBEPCATbHOCTH PUMEHH-

TEJIBHO K MOJIETH OCHMJLISATOpPA C KyOMYEeCKOM HEMMHEHHOCTHIO.

3aoanue 2.
I1IK-1.1 Cmpoum Hogvle MamemamuyecKkue MoOeu CIONCHbIX COYU-
ANIbHO-9KOHOMUYECKUX U NPUPOOHBIX OUHAMUYECKUX CUCTEM
1IK-1.2 Hccnedyem xapaxkmep nogeoenus 0CHOBHbIX NAPAMEMPOE NO-
CMPOEHHBIX MAMEMAMUYECKUX MOOEEl CILONACHBIX COYUATLHO-IKOHOMUYECKUX U
NPUPOOHBIX OUHAMUYECKUX CUCTNEM
1. Kocmuueckas cTaHlMs ABMXKETCS BOKPYT IJIAHETHI MO KPYroBOU

opbuTe. 3aTeM BKJIIOYAETCS ABUTATENb, YBEINYMBAIOUINN CKAYKOM CKO-
POCTb CTaHIIMU 110 KAacaTeIbHOM K IIEpBOHAYAIBHON TpackTopuu. Kakue
U3 BO3MOXKHBIX HOBBIX TPA€KTOPHUI OTHOCSTCS K ClIydasiM OOLLEro MoJo-
YKEHUS, a KAKUE — K BBIPOXKICHHBIM ?

2. Hronky O6pocaroT Ha MJIOCKOCTb, HA KOTOPO HAPUCOBAHA OKPYK-
HOCTh. Kakue BO3MOXKHBI CiTy4an OOIIETo MOJO0KEHUs, U KaKHe BBIPOK-
JICHHBIE CUTYallUM B3aUMHOT'O PACIOJIOXKECHUSI UIOJIKM U OKPYKHOCTH?
OOcy:x1eHne MpoBeIuTE N0 Bo3pacTarolleil kopasmepHoctd. O0cynute
ciydaii Ipyroi ¢Gurypsl, Hanpumep, KBajapara.

3. VYkaxuTte ciydau 0OILEro MOJI0KEHHs, a TAKKE BBIPOKICHHbBIE CHU-
Tyallly KO- pa3MEpPHOCTH OJIMH U JBa Ha (a30BbIX JUarpammax CocCTos-
HUS BELIECTBA.

4. Kak MoryT pacrnosaratbcsi Apyr OTHOCUTENIBHO JApYyra IIoCKas
KpUBasi U CONPHUKACAIOIIAACS OKPYKHOCTh (OKPYKHOCTb KPUBHU3HBI)?
Kakue u3 3Tux BapMaHTOB COOTBETCTBYIOT CIIy4astM OOLIETO MOJIOKEHNUS,
a KaKkye NpeCTaBISIIOT COOOW BBIPOXKIEHHBIE CUTYyallUn?

5. Kakue BO3MOHBI CUTyallud B3aUMHOT'O PACHOJIOXKEHHUS TOpa U
wiockoctu? Kakue M3 HUX COOTBETCTBYIOT CIIy4asiM OOIIETO MOJIOXKE-
HUS, a KaKue SIBJISIIOTCS BBIPOXKICHHBIMU? B CBOMX pacCyXJIEHUSX HC-

IIOJIb3YMTE METO/ MAJIbIX IIEBEJICHUM.



3aoanue 3.
IIK-1.1 Cmpoum Hogvle MmamemamuyecKkue MoOeu CIOHCHbIX COYU-

AJIbHO-9KOHOMUYECKUX U I/lpup00Hle OUHAMUYECKUX CUCTEeM

1IK-1.2 HUccnedyem xapaxmep nogeoeHust 0CHOBHbIX NAPAMEMPO8

NOCMPOEHHbIX Mamemanmu4decCKux Mooenetll CIOAHCHBIX COUUAIbHO-9KOHOMUYE-

CKUX

1.

u I/lpMPOOHle OUHAMUYECKUX CUCTEM

Bo3bmuTe MeTamuiMueckyro JIMHEUKY U COKMHTE €€ Tak, YTOObI OHa Mpo-
THyJach B OJIHy cTopony. [lompoOyiiTe "nmukBuanpoBath" 3TOT Mporuo,
HaJIaBJIMBasl Ha BRITHYBIIYIOCS JTMHEUKY npyroi pykoi. [IponaGmronaiite
MIPOUCIIIEITYIO KaTacTpody.

H3roToBbsTe Mammny 3umana, puc.25. OHa npeacTaBiseT co00il AUCK, KO-
TOPBIA MOXET Bpamatbcsa BOKpYyr ocu O. OpgHa pe3uHKa 3aKpeIlieHa B
TOYKa A M B HEKOTOPOHM TOUKe Ha Aucke. Ha KoHIle BTOpOIl pe3MHKH 3a-
KpEIUIEHAa YKa3Ka, KOTOpas MOXET IepeMelaThCsa Mo IUIOCKocTh. [Ipn
(UKCHPOBAHHOM TOJIOKEHUH YKa3KH cucTemMa OyJIeT HaXOJIUThCS B paB-
HoBecuH. [Ipu MenIeHHOM IEepeMElIEHUN YKa3Kh MOTYT IPOMCXOJWTH
«KaTacTpodb»: TUCK OYJET PE3KO MPOBOPAYMBATHCS HA HEKOTOPBIN YToJl.
[IpoBeauTe 3KCIEPUMEHTHI C ITOM MAIIMHOW U ONPEACIUTE MPUMEPHOE
pacrojioxxeHue 001acTu OUCTaOMIBHOCTH Ha TUIOCKOCTH (X, V), TOE X, ) -

KOOpAWHATHI KOHIIA YKAa3KH Ha INIOCKOCTH ITapaMCETPOB.

VRKA3KA

Pe3UHKd peUTRA

NmeeTcst MaiiiHa 3UMaHa co CJIEIYIOIIUMU TapaMeTpaMu: THaMETP

IYcKa 1, ArMHa pe3nHOK B HEPACTAHYTOM COCTOSIHUM 1, paccTtosinue OA oT

LIEHTpa AUCKA JO TOUKHU NMPUKPEIUICHUSI OJHOM pe3uHKu 2, puc.3. Halinure Be-

JUYMHY S paccTosiHus OB, KOTOPOE OTBEYAET PACIOJI0KEHHE OAHOTO U3 "KIIIO-

BOB" 00J1acTH OMCTAOMIILHOCTH, OJIMIKANUIIIETO K LIEHTPY JIUCKA.
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3aoanue 4.

1IK-1.1 Cmpoum Hoevle MamemamuyecKkue MoOeiu CI1OHCHbLX
COYUATILHO-IKOHOMUYECKUX U NPUPOOHBIX OUHAMUYECKUX CUCTEM
1IK-1.2 HUccnedyem xapaxmep nogeoenust 0CHO8HbIX napamem-

P08 NOCMPOEHHBIX MAMEMAMUYECKUX MOOeNel CLONCHBIX COYUATbHO-IKO-
HOMUYECKUX U NPUPOOHBIX OUHAMUYECKUX CUCTEM

1. Haiiaute Ha TUIOCKOCTH MapaMeTPOB JIMHUM CKIAJOK TSl QyHKIIAN
y=x°+ax’+ bx.

2. Hwmeercs cucrema AByX IPOBOJAOB C TOKOM, U3 KOTOPBIX OOUH YAEPKU-
BAETCS YIIPYrOM NMPYKUHOM, a APYrON HEMOJABUKEH, pUC.S. BemnuuHbl TOKOB /
¥ i, KO3 PUITUEHT )KECTKOCTH MPY>KUHBI k, PACCTOSTHUE MEXTY IPOBOTHUKAMHU
B OTCyTCTBHE TOKOB /. Haiinute coctosinus paBHOBecHs cucteMbl. HaiiauTe BbI-
pakeHue JJIs1 3aBUCUMOCTH TOTEHIIMAJIBHOW SHEPTUU OT KOOPAUHATBL, U OIIpe-
JIETINTE XapaKTeEP YCTOMUYMBOCTU COCTOSIHUM paBHOBecus. [lokaxure, 4to npu
M3MEHEHUH MapaMeTpoB (HanpuMep, BEIMYUHBI TOKOB) B CUCTEME PEATU3YETCS
karactpoda ckianku. [lokaxure, 4T0 BOJIM3M TOUKH KaTacTPOQbl 3aBUCUMOCTh
HHEPTUU OT KOOPJIMHATHI MOXKET OBITh MPUBEJEHA K COOTBETCTBYIOIIEH KaHO-
HUYECKOU opme.

i

3aoanue 5.

IIK-1.1 Cmpoum Hogble MamemamuyecKkue MoOeiu CI10HCHbLX
COYUATILHO-IKOHOMUYECKUX U NPUPOOHBIX OUHAMUYECKUX CUCTEM

1IK-1.2 HUccnedyem xapaxmep nogeoenust 0CHO8HbIX napament-
P08 NOCMPOEHHBIX MAMEMAMUYECKUX MOOENEl CLONCHBIX COYUATbHO-IKO-
HOMUYECKUX U NPUPOOHBIX OUHAMUYECKUX CUCTEM

1. DKCnepuMeHTaIbHO MOJIyYHTe COOPKY Ha TKaHH.

2. TlapameTpsl CHCTEMBI, JEMOHCTPHPYIOIICH KaTacTpody COOPKHU, MEIJICHHO U3Me-
HSIOT TaK, YTO TOYKA HA IUIOCKOCTH TapaMeTpoB 00X0IUT cOOpKy 5 pa3, puc.10.
CKOJIBKO JKECTKUX TIEPEX0I0B MPOUCXOIUT B CUCTEME? AHAIIOTUYHBIN BOTIPOC ISt
JBYX APYTUX MapIIPyTOB.
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4.

a)6) 6
Puc.10

3. Kak Oyner Bectu cebst kauasika, €CJid MPUKPENUTh MarHuT B TOUKe COOpKHU?
Manenbkasi O0yCMHKA MacChl 71 MOKET 0€3 TPEHHS CKOJB3UTh 10 TOHKOMY TPOBO-
JIOYHOMY KoJibIly paguyca R, puc.11. Koablo BpamaroT ¢ 4actoTon BOKpPYT
BEPTUKAIBHOM OCH, MPOXOIAIIEH YEPE3 INIOCKOCTh KOJIbIA HA PACCTOSIHUU @ OT €T0
nentpa. [Ipocinenure 3a Tpanchopmanuein 3aBUCUMOCTH MTOTEHITUATHHOM SHEPTHUH
OYCHHKH OT €e KOOpAMHATHI BO Bpallarolencs cucreme orcuera. Haliaure nuaun
CKJIAZI0K U TOUKY cOopku. Mcnonb3yiite 6e3pazmepHyto popMy JJist SHEPTUU U Ma-
paMeT pOB, XapaAKTEPU3YIOIINX YaCTOTY BPAIICHUS U CMEIICHUE OCU BpPAIlCHUSI.
CHauvasia pacCMOTPUTE CIIy4yald MaJIbIX OTKJIOHEHHH IIApUKa U COOTBETCTBYIOIEE
pasznoxenue B psj Telopa, a 3aTeM noBeauTe 60s1e€ CTPOroe NCCieI0BaHue.

[Tapuk maccel m MOXKET 0€3 TPEHHUSI CKOJIb3UTh 0 CTEPKHIO, HAKIOHEHHOMY IO/
YIJIOM K TOpU30HTY, puc.12. [llapuk npukperieH K npy>kuHe KECTKOCTH k, BTOpOI
KOHEIl KOTOPOU HEMOIBIXKHO 3a()UKCUPOBAH HA PACCTOSIHUH @ OT CTEPKHS B TOUKE,
MPUHAJICKAIIECH TPOXOASAILIECH Yepe3 CTEPKEHb BEPTUKATIBHOM TNTIOCKOCTH. J{TnHa
PYXKUHBI B HEPACTSIHYTOM cocTostHuM /. Kak Tpanchopmupyercs mpu n3MEHCHUH
MapaMeTPOB BUJI 3aBUCUMOCTH MOTCHIMAIBHON 3HEPTUM OT KOOPAMHATHI IapUKa
X, OTCUMUTHIBAEMO BJI0JIb CTepKHA? Hailnure TMHUM CKIaJ0K U TOUYKY COOpPKU Ha
MJIOCKOCTH TapaMeTpoB ,//a.
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6.

IR

o
[TokazaHa BoJbTaMIIEpHAs XapaKTEPUCTHKA TyHHEJIbHOTO nuoaa. CuurtaiTe, 9To
AN
U
3
OHa 3aJ1aeTCs KyOounueckuM nojmHoMoM [ = a(U—- U ;) —b(U—-U ,) + ¢, The

a, b u ¢ — xospunmentrl. Takoi 11O/ BKIIOUEH B LIE€Th, COACPKAIIYIO PETYIIH-
pyemyto 3.J1.C. E u pe3uctop ¢ peryimupyembiM conpoTuBieHrueM R. Onpenenure
HaIpsHKCHUE Ha TUojie. Y KaKUTE Ha TJIOCKOCTH BBEJICHHBIX MOIXOISAITUM 00pa3oM
napamMeTpoB TOUKY COOPKH, a TAKkKe 00J1aCTh, B KOTOPOH BO3MOXKHO €IMHCTBEHHOE

peleHne, a Takke 00J1acTh, IJie TAKUX PEIICHUN HEeCKOJIBKO.

Haninure noBepXHOCTh, 3alaBaEMyr0 ypaBHEHUEM ras3a Ban-gep-Baanbca B mpo-
CTpaHCTBe AaBieHue P, o0beMm V, temreparypa I U oOCyauTe €€ yCTPOMCTBO C
TOYKH 3peHUs Teopun KaTacTpod. Haliqure muHUM CKITaIOK U TOYKY COOPKH B KO-
opaunarax P/P., T/T. , tne P, u T, — U3BeCTHBIE U3 TEPMOJUHAMUKN KPUTHIECKUE
3HAYCHUS TEMIIEPATYPhI U JaBIICHUS.

UeMm oTiIM4arOTCs CBOMCTBA HEJIMHEMHOTO OCHWILIATOPA B CIIy4asixX, KOT1a 3aBUCH-
MOCTb TOTEHIMAJILHOW 3HEPTUM OT KOOPAWHATHI MUMEEeT KaTacTpody cOOpKU U
JTBOMCTBEHHOU COOPKHU?

[TokakuTe, 4TO TPACKTOPHUS TOYKK Ha 000]1e Kojieca, KaTsamierocst 0e3 mpockaib-
3bIBAHUS, IMEET OCTPHS C XapaKTepHOU "monyKyOndeckoii" 0coOOEHHOCTHIO.
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IIpumepwl 6onpocos:

Koumpoavnvie sonpocwl u 3a0anust

Teopema o nesgHou Qhynxyuu

Mopcoeckue gpopmbi

@opmwvt Toma

Kanonuueckue ghopmol 6 oxpecmuocmu Kpumuyecko mouxu
Dyuxkyuu kamacmpog

3amena nepemennuix. Kanonuuecxkue gpopmoi
Tlomenyuanvnvie hyHKyuu ¢ 0OHOU nepemeHHOU COCMOAHUSA
Kamacmpoghor muna cxnaoku

Kamacmpoghor muna coopru

10.  Kamacmpogha muna «Jlacmouxkun xeocmy

11. Kamacmpoga muna «baboukay

12.  Ilomenyuanvuvie hyHKYuU ¢ 08yMsL AKMUBHHIMU NEPEMEHHBIMU
13. T'unepbonuueckas omounuka

O LN R LN~

V. YueOHO-MeTOoAn4YecKoe U MHPOPMALIMOHHOE O00ecTieYeHue TUCIMILUIUHBI
1) Pexomenyemas nureparypa

a) OcHOBHas1 IUTEPATYpa

1. Apnomsa B. U. Teopus karactpod,— 3-¢ u3n., non.— M.: Hayka.
['n. pen. ¢puz.-mat. our., 1990,— C. 128.

http://www.nbpublish.com/library_read_article.php?id=-30093

2. Opnos A.W. Tlpuknagnas teopus karactpod. -M.: Dx3ameHn, 2015.

-656¢.

3. [lerposckuit A.b. Teopus npunsATHSA perieHuid. -M.: Akagemus,
2014, -400c.

0) JlononHuTeNbHAS IUTEpaTypa
1. 1.  Ilycreumbhuk E.W. Cratuctudeckne METOIbI aHAIN3a U 00paboTKU
Habmonenuit - M.: Hayka, 1918.-288 c. URL:
http://nlp.stanford.edu/pubs/SocherHuvalManningNg EMNLP2012.pdf
2. Teopus BeposiTHOCTEN. MaTemarudeckasi craTucTuka. CTaTUCTUYECKUIA KOH-
TpoJib KauecTsa. - M.: Mup. 2017. - 368 c. URL: http://citese- erx.ist.psu.edu/view-
doc/download?doi=10.1.1.88.1863 &rep=rep 1 &type=pdf
3. HyopoB A.M., Jlaroma b. A., Xpycranes E.}O. MoaennpoBaHre pucKOBBIX CH-
Tya L1 B 9KOHOMUKE U On3Hece. - M.: duHaHchl U cTatuctuka, 2018. - 176¢. URL:
http://www.deepsky.com/~merovech/voynich/voynich_manchu_ref- erence_materi-
als/PDF s/j urafsky martin.pdf

1. The Stanford Natural Language Processing Group http://nlp.stanford.edu/

2. AnpecsH [O. JI. Unen u metoap! coBpeMeHHo#M Teopun karactpod. M.: TIpocse-
menue, 1966. 305 c.
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http://www.nbpublish.com/library_read_article.php?id=-30093
http://nlp.stanford.edu/pubs/SocherHuvalManningNg_EMNLP2012.pdf
http://citese-erx.ist.psu.edu/viewdoc/download?doi=10.1.1.88.1863&rep=rep1&type=pdf
http://citese-erx.ist.psu.edu/viewdoc/download?doi=10.1.1.88.1863&rep=rep1&type=pdf
http://www.deepsky.com/%7Emerovech/voynich/voynich_manchu_ref-%20erence_materials/PDF%20s/j%20urafsky_martin.pdf
http://www.deepsky.com/%7Emerovech/voynich/voynich_manchu_ref-%20erence_materials/PDF%20s/j%20urafsky_martin.pdf
http://nlp.stanford.edu/

3. Anypees U.C., barypa T.B., boposukona O.1., 3aropysnsko FO.A., KoHOHEHKO
N.C., Mapuyk A.I'., Mapuyk I1.A., Myp3un @.A., Cunoposa E.A., 1lunos H.B.
Mojenu 1 MeTo bl MOCTPOEHHUST HHPOPMAITMOHHBIX crucTeM. // Mounorp. / UucTtu-
TyT cucteM uadopmatuku uM. A.I1. EpiioBa CO PAH. - HoBocubupck: 3.
CO PAH, 2009.

4. 3ane JI. Teopus karactpod 1 MPUMEHEHUE €€ K MPUHATHIO NPUOIMKEHBIX pellie-
Huii. - M., 1976. - 166 c.

2) IIporpammHoOe o0ecrieyeHue
a) JInleH3MoHHOe MPOrPaMMHOe o0ecreYeHue

1. Russian 6ecrmatHo Cadence SPB/OrCAD 16.6 I'ocynapcTBeHHBII KOH-
TPAKT Ha MO "CTaBKY JIMIICH3MOHHBIX POrpaMMHBIX npoaykToB 103 - I'K/09 ot

15.06.2009

2. Kaspersky Endpoint Security 10 gyt Windows AT Ha repeady npas
No2129 ot 25 okTs16ps 2016 .

3. Mathcad 15 M010 Akt npenocrasnenus npas UC00000027 ot
16.09.2011;

4. MATLAB R2012b Akt npenoctasnerus mpas Ne Us000311 ot
25.09.2012;

5. Microsoft Visual Studio Ultimate 2013 ¢ oOHoBNIeHHEM 4 AKT npeio-
crasienus npas Ne Tr035055 ot 19.06.2017

6. Microsoft Windows 10 Enterprise Akt npuema-niepenauut Ne 369 ot 21
utoist 2017

7. MS Office 365 pro plus Akt npuema-niepenaun Ne 369 ot 21 urosns
2017

6) CBOOOIHO pacnpoCTpaHIEMOe POTrPAMMHOE 00ECTICUCHIE
1. Adobe Acrobat Reader DC

2. Git version 2.5.2.2
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3. Google Chrome GecratHO

4. Lazarus 1.4.0

3) CoBpemeHHbIe IpodecCHOHATBHBIE 0a3bl JAHHBIX U MH(POPMAIIMOHHBIE CIIpa-
BOYHBIC CHCTEMBI
1. http://elementy.ru - « 3meMeHTHI OONBITION HAYKI
2. http://www.astronet.ru/- Poccuiickas acTpoHOMHUYECKast CETh

3. https://www.wikipedia.org/ - Bukunemust - cBOOOHAS SHITMKIIOTIETUS

4) Ilepeuenn pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «JH-
TEPHET», HEOOXOAUMBIX JJIsl OCBOCHUS TUCLIUTUIUHbI

1. OBC "U3nareascTBo JIanp"

2. ODbC ZNANIUM.COM

3. ®I'BY "PI'B"

4. Db eLibrary

5. American Institute of Physics

6. American Physical Society - APS Online Journals
7. EBSCO Publishing - INSPEC

8. Web of Science

9. SCOPUS

10.9bC "YnuBepcurerckas On0iIMoTeka oHaiH"

TBI'Y umeeT noAnucKy Ha KOJUIEKIUIO U3 331 pOoCCHIICKUX JKYpHAJIOB B TIOJTHO-
TEKCTOBOM 3JIEKTPOHHOM BUJIE, B TOM YHUCIIE:
1. Alma mater (BecTHUK BBICIIIEH IITKOJTBI)
2. Bomnpockl CTaTUCTUKU
3. 2KypHas BbIUMCIUTENBHOW MATEMATUKU U MaTEMAaTHUYECKON (DU3HMKU

4. M3BecTus BhICIIMX y4EOHBIX 3aBeicHUI. MaremaTuka
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5
6
7.
8
9

W3Bectus Poccuiickoit akagemun Hayk. Cepus puzndeckast

N3Bectus Poceniickoit akagemun HayK. Teopusi 1 CHCTEMBI YIIPABIICHHS
WuHoBamy B 00pa3oBaHUU

CranpnapThl ¥ Ka4eCTBO

[HIxonbHBIE TEXHOIOTUH

10. UnTepHeT-pecypcehl, UCTIONB3yEeMbIE IIPU OCBOCHUM JUCIUILIHHBI:

11.http://elementy.ru - «7eMeHTbI OOJBIION HAYKID

12. http://www.astronet.ru/- Poccutickast acTpoHOMUYeCKasi CETh

13. https://www.wikipedia.org/ - Buxurieaus - cBoOOHAS SHIIUKIIOIIE IS

VI. Metoanyeckue MaTepraJibl 118 00y4arOIIUXCs 110 OCBOCHHIO TMCIIH-

IVIMHbBI

VI 1.1 Cnucok 60npoco8 K 3K3ameH).

© N o ok W=

IIpoBepka CTaTUCTUUECKUX TUTIOTES.

OTHo1IeHKE MPaBIONOA00HS.

Kpurepuii baiieca.

Prck npu npoBepke CTaTUCTUYECKUX TUIIOTE3 IO KpuTepHrro barieca.
MogenupoBaHue pyucka MPOBEPKH CTATUCTUYECKUX TUIIOTES.

Pucku npu ynpaBieHUN SKOHOMHUYECKUMHU IPOLIECCAMMU.
HcTOUHUKY pHCKa B SKOHOMUYECKUX CHCTEMAX.

3agaun NPUHSTUS PELLICHUH B YCIOBUSIX MOJTHOM HEOIPEAETICHHOCTH.

9. Kputepuii MUHUMaKCHOTO PUCKa.

10. MonenupoBaHue PUCKOB B 3KOHOMUYECKHX ITPOLIECCAX.

11. Henuuelinple [TMHAMUYECKHE CUCTEMBL.

12. TunoBbIe MOTEHIMATIBHBIEC (DYHKITUH.

13. ®a3oBble NOPTPETHI HEMMHEHHBIX TMHAMUYECKUX CUCTEM.

14. Touku 6udyprarmm.

15. YcToiunBOCTh NOJI0KEHUI PABHOBECHSI B HENIMHEMHOW TMHAMUYECKON CHCTEME.

16.1lonsiTue katacTpodbl B AMHAMHYECKOIN CUCTEME.

17. budypxatun 1 kaTacTpoQbl.
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18.MozaenupoBaHue KaTacTpoQsbl.

19. Metozp! aganTauuu.

20. CamOHACTpanBAIOIINECS CUCTEMBI.

21.Cucremsl ¢ pa30MKHYTBIMH LIETISIMU CAMOHACTPOMKH.
22.CucteMbl C 3aMKHYTBIMH LIETISIMHA CAMOHACTPOMKH.
23.2 3. Meto/ipl TapaMeTPUIECKON UACHTHU(DUKAIIHH.

24. CtpyKTypa aJalnTUBHON CUCTEMBI YIIPABJICHHUS.

VII. MaTepuajabHO-TeXHU4YEeCKOe o0ecreyenne

Habop yueOHoit mebenu, Menosast gocka, [TepenocHoit HOyTOyK, Komribro-
tep:(mporeccop Core 15-2400-+monutop LC E2342T (10mT.)

['padonpoekTop, MyTbTUMEANMHBIN KOMIUIEKT yueOHOro Kiiacca (Bapuant Ne 1)
[Ipoektop Casio XJ-M140, kponireiit, kaGemnb, YATUHATENb, HACTEHHBIN MPOEKII.

skpan Lumien 180*180.

VIII. CBenenusi 00 00HOBJIEHUM padoyeii MPOrpaMmbl IUCHUILTAHBI

Ner.m. | OOHOBNEHHBIN pa3aen padbo- OnucaHue BHECEHHBIX | PeKBU3HUTHI JOKYMEHTa,
Yyeil mporpaMMbl TUCHUTIINHBI U3MEHEHUN YTBEpIUBIIETO U3MEHE-
HUS
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	1. Эллипс задан уравнением y 2 / a 2  x 2 / b2 1. Получите аппроксимацию эллипса квадратичной параболой и параболой четвертой степени в окрестности его верхней точки x=0. С помощью этой аппроксимации определите координату точки пересечения эллипса с...
	Рис.10


