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|. AuHOTAIMA

1. leau 1 3apa4n AU CHUAILIMHBI

Llenn ocBOeHUS AUCIUTLIMHBI:

- copMHUPOBATH CUCTEMHOE MPEJICTABICHUE O MaTEMaTHYeCKOM MOJCITUPOBAHUH JH-
HAMHUYECKHUX CHUCTEM;

- opMHpPOBaHNE YMEHUH TTOCTPOCHUS MaTEMATUIECKUX MOJIENICH JHHAMUYICCKUAX CH-
CTEM U IPOBEICHUS aHAIN3a UX (PYHKIIMOHUPOBAHMSL.

3agayamMu OCBOCHUS JUCIUTLINHEI SBIISIFOTCS

- YCBOCHUE CUCTEMbI 3HAHUI O TEOPETUUYECKUX OCHOBAX M METO/AX MOCTPOCHUS Ma-
TeMATUYECKUX MOJCICH TMHAMUYCCKUX CHCTEM;

- BI1aJACHHUEC MCTOJaMU UCCIICAOBAaHMA (byHKHI/IOHI/IPOBaHI/IH JUHAMHUYCCKUX CUCTEM.

2. Mecro mucuumiimibl B cTpykrype OOIT

JucuunnuHa otHocutes K bioky 1, wactu, popmupyemoit yuacTHUKaMu 00-
pa3oBaTeIbHBIX OTHOLIEHUH, pa3aena ~ JucuuiInHbl TpoQuiist MOArOTOBKH .

Haxomutcst B JOrMYECKOM M COAEPKATEIBHO-METOJUYECKON B3aUMOCBSA3H U
TpeOyeT 3HaHUW U YMEHH, (POPMHUPYEMBIX B pE3yJIbTaTe M3yUEHUs areOpbl, MaTe-
MaTHYECKOIo aHanu3a, 1uddepeHaibHbIX YpaBHEHUM, ypaBHEHUN MaTeMaTHyie-
CKOM (U3MKM M HEoOXOoAMMAa Kak MPEALIECTBYIOIAs, B YaCTHOCTH, JUIsl JIUCLU-
IUIMH: YUCIIEHHBbIE METOJbl, (DU3MKA, MEXaHUKa CIUIOLIHBIX Cpel, AUCUHUILUIUH 10
BBIOODY.

OcBoeHre TaHHOW AUCIMITIMHBI HEOOXOAUMO KaK MPEAIIECTBYIOIIEE IS CIIEAy-
FOUMX JUCUMIUIMH: MaTeMaTu4eCKUe MOJAEIA U METOMBI TEOPUH YIPYTOCTH; NPUKIA-
HBIE 33724/ BApUALMOHHBIX MCUMCIIEHUI; METO/bI YHCIEHHOTO MOJIEIMPOBAHMS U aHa-

JM3a JMHAMHUYCCKHUX CUCTEM.

3. Oobem mucnumumHbl: 10 3avetHbIx enmbwmi, 360 akageMUYeCKMX 4acoB, B TOM

YucCJIe.



KOHTAKTHAsl ayIUTOPHasi padoTa: 1adbopatopHble padoThl 124 yacos, B T.4.

npaKTrIeckas moArotorka 0 4acos;

KOHTAKTHAsl BHEAYIMTOPHAs padoTa: KOHTPOJIb CAMOCTOSITENTbHON paboTs! 10,

B TOM 4HcIie KypcoBas padorta 10 vacos;

caMocTosiTeIbHAsI padoTa: 226 4acoB, B TOM YHKCIIE KOHTPOJIb 68 yacos.

4. Ilnanupyemble pe3yJabTaThbl 00yYeHHUs MO TUCHUILIMHE, COOTHECEHHbIE C IJIa-

HUPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHMS 00pa30BaTeIbHON MPOrPaMMBbI

[Inanupyemble pe3ysIbTaThl OCBOCHUS 00-
pa3oBaTebHON TporpaMMmel ((popmupye-
MbI€ KOMITETCHIIUN)

[Inanupyemble pe3ynbTaTbl OOyUEHUs 1O
JUCHIUATUTHHE

[IK-1 Cnocoben cobuparb, 00padaThi-
BaTh W WHTEPIPETHPOBATH JAHHBIE CO-
BPEMEHHBIX HAyYHBIX HCCIIECIOBAHHM,
HeoOXoaumble i1 (POPMHUPOBAHUS BBI-
BOJIOB 10 COOTBETCTBYIOIIUM Hay4YHBIM
UCCIIEJOBaHUSIM

[1K-3 CnocobeH pa3pabaThiBaTh U aHa-
JU3UPOBATh HOBBIC MaTEMaTHUYCCKUC
MOJEIN B O00JIaCTAX ECTECTBCHHBIX,
TEXHUYECKUX U IKOHOMHUYECKUX HAyK C
y4eTOM BO3MOXXHOCTEH COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHH W BBI-
YUCIUTEILHON TEXHUKH

[1K-4 CrocobeH HCIoap30BaTh COBpE-
MEHHBIE METOJbl Pa3pabOTKU aJTrOpPUT-
MOB ¥ MIPOTPAMMHOTO OOECTICUeHUS JITIst
BBITIOJIHEHUS PacyeToB Ha 0aze MareMa-
TUYECKHUX MOJeJIen

[1K-1.1 3naetr metonabl moucka UHPOpP-
Malli, HeoOXOAUMOM JJIsl MPOBEACHUS
COBPEMEHHBIX HAYUYHBIX UCCIIEIOBAHUM
[1K-1.2 OOpabaTbiBaeT U WHTEPIPETU-
pyeT MaHHbIE COBPEMEHHBIX HAyYHBIX
HCCIIEIOBAHUM

[IK-1.3 ®opMupyeT BBIBOIBI IO Hayy-
HBIM MCCJEIOBaHUSAM Ha OCHOBE COOT-
BETCTBYIOIIUX JAHHBIX

IIK-3.1 3HaeT mMeToabl MaTEMaTHUYECKO-
ro

MO/JICJIMPOBAHUS.

I1K-3.2 Pa3pabaTbhiBaeT U aHaIU3UPYET
MaTeMaTUYecKhue MoJAean B olyiacTu
C€CTECTBEHHBIX, TEXHHMYECKUX WU JKO-
HOMMYECKHUX HayK.

[1K-4.1 Pa3pabarbiBaeT alropuTmbl pe-
IIeHUs 3a7a4 Ha 0a3e MaTeMaTUYeCKHUX
MOJEEN.

[1K-4.2 Pa3pabaTbiBaeT MOpOrpaMMHOE
oOecrieyeHue [JIsl peanu3aluy  aliro-
PUTMOB pellleHUs 3a7a4 Ha Oa3e marte-
MaTHUYECKUX MOJeaeH

5. @opma NPOMEKYTOUHOI ATTECTALMHI U CEMECTP MPOXOKIEHUSI:
9K3aMeH - 6, 7 ceMecTpbl; KypcoBas paboTta - 6 cemecTp.




6. SI3bIK MpenogaBaHus: PyCCKUN.

Il. Conep:xanue qUCHUILIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3JesiaM) ¢ yKa-

3aHHEM OTBCIACHHOI'0 HA HUX KOJHYECTBA aKAACMHUYCCKHUX YaCOB U BUI0B yqeﬁ-

HBLIX 3aHATHN

6 cemecTp
VYyebnas nporpamMmma — HauMe- | Bcero KonrakTHas padota (4ac.) Camo-
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1. BBenenne. Merononornue- 29 0 6 0 16
CKHE TIPUHIIUTIBI TIOCTPOCHHUS
MaTeEMaTHYECKUX MOJEIIEH -
HAMHAYECKUX CUCTEM
2. Masele koneOanusa JuHaMu4e- 20 0 6 0 14
CKHMX CHCTEM — JINHEHHAsI MaTe-
MaTHYyecKast MOJIEIb
3. MaremaTnueckue JUHEHHBIE 34 0 4 0 10 20
MOJIEIT ¥ METOJIbI PEIIICHHS 3a-
J1a4d 0 KOJICOaHUSIX JUHAMIYE-
CKHMX CHCTEM C OJIHOM CTEIECHEIO
CcBOOOIBI
4. Maremarr4deckasi JIMHEHHAS 24 0 8 0 16
MO/IEITh TTAPaMETPHUYECKUX KOJIe-
Oanwmii cucrem
5. MaremaTinueckast MOJIENb Ma- 24 0 8 0 16
TIBIX KOJICOAHUI CUCTEM C IBYMS
CTENEHAMHU CBOOOIBL.
MaremaTtiueckas MOJIEITb SIBJIE- 26 0 10 16
HUs OMEHUIT
6. MaremaTnueckast MOJI€EIb He- 34 0 10 0 24
JINHEWHBIX TMHAMAYECKUX CH-
CTEM




7/ .Meronp! JIssmynoBa-Ilyankape 32 12 0 20
pEIIECHUS HEMMHENHBIX YpaBHE-
HUW CUCTEMBI JIsATTyHOBA
HUTOI'O 6 cem. 216 0 64 0 10 142

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

VYyebnas nporpamMmma —
HAaUMEHOBAaHUE PA3/IEIOB
U TEM (8 Cmpo2om coom-
eemcmauu ¢ pazoenom |l

PI])

Bun 3anstusa

O6p830BaT€JIBHI>I€ TCXHOJIOTMH

1. Meroaonoruyeckue
TIPUHITUTIBI TIOCTPOCHUS
MaTeMaTHYECKUX MOJEIEN
JTUHAMHYECKHUX CUCTEM

JlaGopaTopHbIe 3aHs-
TUS

N3noxenrne TeopeTu4ecKoro
MaTrepuana.

Pa3zpaboTtka anroputMa peie-
HUS 33J]1a4 U YUCIICHHAs peajv-
3auus Ha DBM

2. Maible kojie0aHus -
HAMHUYECKUX CHUCTEM — JIH-
HEHHas1 MaTeMaTH4ecKas
MOJICNTh

JlaGopatopHsble 3aHs-
THS

N3noxeHne TeopeTuYeCcKOro
Marepualia. MOCTPOCHUIO Ma-
TEMAaTHYECKUX MOJICIICH.
PazpaboTtka anroputMa peie-
HUS 337124 ¥ YUCIICHHAs! peaju-
3anus Ha OBM

3. MaremaTtudeckue J-
HEWHBIC MOJCIIA U METOJIBI
pelreHus 3aaaq o Kojeba-
HUAX JUHAMHYCCKHUX CH-
CTEM C OJIHOM CTENEHbBIO
CBOOO/IBI

JlaGopaTopHbIe 3aHs-
THUS

N3noxxenrne TeopeTu4ecKoro
MaTrepuania.

Pa3zpaboTtka anropurMa pere-
HHSI KOHKPETHBIX 3a/1a4.

YucieHHas peam3anys Ha
OBM

4. Marematuueckas JM-
HEWHAasi MOJEIb MapameT-
pUYECKHX KoJieOaHWW CH-
cTeM

JlaGopatopHbie 3aHs-
THUS

N3noxkeHne TeopeTUIeCcKOro
Marepuana.

Pa3paboTtka anropurma pere-
HUS KOHKPETHBIX 3a/1a4.
Uucnennas peanuszanus Ha
O5BM

5. Maremarndeckast Mo-
ENIb  MAaJIBIX  KOJIeOaHMit
CUCTEM C JIByMs CTEIEHS-
MH CBOOO/IBI.
MaremMaTtnueckasi MOJIEIIb
SIBJICHUST OMEHUIT

JlaGopaTopHbIe 3aHs-
THUS

N3noxxenrne TeopeTU4ecKoro
Marepuana.

Pa3zpaboTka anroputma perte-
HUSI KOHKPETHBIX 3a/a4.
YucneHnnas peanusanus Ha
OBM




6. Marematuyeckasgd Mo-
JIeJIb HEJIMHEHHBIX IUHA-
MHUUYECKUX CUCTEM

JlabopaTopHbIe 3aHs-
TUSA

N3noxxeHne TeopeTudecKoro
Marepuana.

Pa3paboTtka anroputma pere-
HUS KOHKPETHBIX 3a/a4.
YucneHHas peanu3anus Ha
OBM

Meronpt JIsmyHoBa-
Ilyankape peuienust Hemu-

JlaGopatopHsbie 3aHs-
TS

N3noxeHne TeopeTuIecKOro
MaTepuana.
Pa3paboTtka anroputma peme-

THA.
CamocrodaTrepHas
pabora

HEUHBIX YPABHEHUM CH-

cremsr JlsmyHoBa HUsI KOHKPETHBIX 3a/1a4.
Yucnennas peanusamnus Ha
SBM

KypcoBas pabota JlaGoparopHsle 3aHs- | M3n0keHne TEOPETUUECKOTO

Marepuana.

Pa3paboTtka anropurma perte-
HUS KOHKPETHBIX 3a/1a4.
YucneHHas peanu3ainus Ha
OBM

B npouecce OCBOCHUA AWCHUINIMHBI MUCIIOJB3YIOTCA CIICAYIOIINC 06pa30Ba—

TCJIBbHBIC TCXHOJIOTHNH, CITOCOOBI M MCTO/bI @OpMHpOBaHHH KOMHGTGHHHﬁZ

- TPAAUITUMOHHBIC JICKOUH, ITPAKTUYCCKUC 3aHATHUA B JTUAJIOTOBOM PCIKUMC,

- pa3paboTKa aJrOPUTMOB PEUICHUS 3a/lady U UX YUCJIEHHas peajn3anus Ha

OBM; BbINIOIHEHHE KYPCOBBIX pabOT U MHAMBUAYAJIbHBIX 33JaHUI B pamMKax ca-

MOCTOSITEJIbHON paOOTHI.

I[I/ICI_[I/IHJ'H/IHa npeayCMaTpruBacT BBIITOJHCHUC KYPCOBBIX U KOHTPOJIbHBIX pa-

60T, IIMCBMCHHBIX JOMAIIIHHUX Ba,Z[aHHI?'I.

IV. Onenounble MaTepuaJbl il IPOBeIEeHUS TEKYIIEH U MPOMEKYTOUYHOM

arrecranmun

IIK-1 Cniocoben codupaTh, 00padaThIiBaTh U HHTEPIPETUPOBATH JaHHBIE COBpE-

MCHHBIX HaAYYHBIX I/ICCJ'IG,Z[OBB,HI/II\/’I, H€O6XO)II/IMBIC JJIIsA (bOpMI/IpOBaHI/ISI BBIBOJAOB ITIO

COOTBCTCTBYIOIUM HAaYYHBIM HCCJICTOBAHUSM.

[1K-1.1 3naeT MeTobl MoUcKa HHPpoOpMaIu, HEOOXOAUMOM ISl MPOBEACHUS CO-

BPCMCHHBIX HaYYHBIX I/ICC.HC,Z[OBaHI/Iﬁ .




1. Teopernyecknue OCHOBBI MAaTEMATHYECKOTO MOJEIUMPOBAHMS JUHAMUYE-
ckux cucteM. [loTeHIHanpHas U KMHETHYECKash SJHEPTruu cucTeMsl. [Ipumepst s
JTUHAMUYECKUX CUCTEM C OJTHOM U IBYMs CTEIIEHAMH CBOOOIbI.
2. Nuccumnanus >Heprun. JuccunatuBHas GyHKIUS U ee cBoiicTBa. [Ipume-
PBI 111 KOHKPETHBIX TUHAMUYECKUX CUCTEM.
3. BeiBOA ypaBHEHUI ABUKECHUS ISl IMHAMUYECKUX CUCTEM. Y pPaBHECHHS
Jlarpanska BTOpOro psja.
4. ITpunuun I'amunbToHa. BBIBO Ha €r0 OCHOBE YpaBHCHUI ABUKCHUA JIU-
HAMHYECKUX CHUCTEM.
5. ABTOHOMHBIE U1 HEABTOHOMHBIE TMHAMUYECKHE CUCTEMBI U UX MAaTeMaTH-
yeckue mozenu. [Ipumepsl 11 cuctem ¢ IByMsl CTENIEHSIMU CBOOOBI.
Cnoco0 mpoBeieHUs] — MUChbMEHHBIH.
Kpurepuu oneHnBaHus:
- IaH NMPaBUJIbHBINA U pa3BEpHYTHIN OTBET — 3 Oasuia;
- OTBET COJEPKUT HETOUYHOCTH — 2 Oasia;
- OTBETa MPaBUJIBHOIO He 1aHo — () GaoB.
[1K-1.2 O6pabaTbIiBacT M UHTEPIPETUPYET TAHHBIE COBPEMEHHBIX HAyYHBIX HC-
CJIEZIOBaHUMU.
1. ITomyunTh pemieHue 3a1adv O ABUKEHUW JUHAMUYECKOM CHCTEMBI C Of-
HOU cTerneHbio cBo0o k1. [Ipumepsi.
2. BausHue auccunanuu 3HEPruy Ha XapakTep IBMXKEHHS THHAMHYECKUX
CUCTEM.
3. MaTeMaTuyeckas MOJENb SIBICHUS] OMEHUI JIJI1 AMHAMUYECKUX CHCTEM.
Crnoco0 mpoBeieHHs] — MUChbMEHHBIH.
Kpurepun ounennBanums:
- 3a/1a4ya perieHa BepHo — 5 6aios;
- pellIeHne COAEPKUT HETOUHOCTH —4 Oaa,
- pEIlIEHUE COJICPKUT TpyObIe OMMOKH — 2 Oaia.
[1K — 1.3. ®opmupyeT BbIBOABI IO HAYYHBIM UCCIIEIOBAHUSIM Ha OCHOBE COOTBET-

CTBYIOIIMX JAaHHBIX.



1. TTocTpouTh MaTEMaTUYECKYIO MOJENb ABUKEHUS, IOTYYUTh PEIICHUE U
JIaTh aHAJIU3 PE3YJIbTATOB PEIICHUS JIsl KOHKPETHOW TMHAMUYECKOU CUCTEMBI

2. Iloctpouth cemMecTBO Pa3zoBbIX TPACKTOPHM JIJISi AMHAMUYECKUX CHCTEM
C YYETOM JIMCCUNAIUU SHEPTUU

Cnoco6 npoBeeHus! — MUCbMEHHBIN.

Kpurepuu onienuBaHus:
- 33/1a4a pelIeHa BEpHO — 5 0aJlIoB,;
- pelIeHue COJECPKUT HETOUHOCTH —4 Oaia;
- perieHue CoAEPKUT rpyobIe OmuOKu — 2 Oasa.
IIK-3 CriocobeH pa3pabaTeiBaTh U aHATU3UPOBATH HOBBIC MAaTEMAaTHIECKHE MO/Ie-
J1 B 00JIACTSAX €CTECTBEHHBIX, TEXHUYECKUX U YKOHOMHYECKUX HAYK C YUETOM
BO3MOXKHOCTEI COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOTUI U BEIYUCIUTEIHHOMN
TEXHUKHU.
[1K-3.1 3HaeT MeTOIbl MATEMATHYECKOTO MOICTUPOBAHHUS.

1. laTh mocTpoeHrE MaTeMaTUYECKOM MOJIeNIA MTapaMeTPUUECKUX Kojeha-
HUW TUHAMUYECKUX CUCTEM.

2. JlaTh MMOCTPOCHUE MAaTEMAaTUYECKON MOJEIN HEIMHEHHBIX TUHAMHYCCKUX
cucteM. [Ipumeps! ajist cucTeM ¢ OJTHOM U IBYMS CTETICHSIMU CBOOO/IBI.

Crnioco0 mpoBeieHHs — MUChbMEHHBIH.

Kpurepun ouennBanums:
- 33/1a4a perieHa BEpHo — 5 0aoB,;
- pellIeHHE COJIEPKUT HETOUHOCTH —4 0asia;
- pEIlIeHUE COJICPKUT TPpyObIe OMMOKY — 2 Oaia.
[1K-3.2 Pa3pabartbiBaeT U aHATM3UPYET MAaTEMATHUYECKUE MOJIETTH B 00JIaCTH €cTe-
CTBEHHBIX, TEXHUYECKHUX UJIM SKOHOMHYECKUX HayK.

1. TTocTpoeHne MaTeMaTHYECKUX MOJEICH NBMKCHHS AEPOPMUPYEMBIX IH-
HaMH4eCcKuX cucteM. [Ipumepsl.

2. IlocTpoeHne MareMaTHuecKo Mozenu (iarrepa MmiacTuH

Cnoco0 mpoBeieHHs] — MUChbMEHHBIH.

Kpurepun ouennBanums:



- pelieHue 3aa4u 000CHOBAHHO M BEPHO — 5 0aIIsIOB;

- pEIlIeHHE COJIEPKUT HETOUHOCTH —4 Oasa;

- pellieHre UMeeT TpyOble OMMOKHU — 2 Oasia.

IK-4 Crioco0eH UCOIb30BaTh COBPEMEHHBIE METO/IBI Pa3pabOTKH aTOPUTMOB U
POrpaMMHOT0 0OecrieYeHus! JAJIs BHITOJHEHHS pacueToB Ha 0a3e MaTeMaTUYECKUX
MoOJieJIeH

[1K-4.1 PazpabaTbIBacT anropuTMbI pelIeHHs 3a/1a4 Ha 0a3e MaTeMaTHUYECKUX MO-
Jenen.

1. CocTaBuTh QJIrOPUTM pPELICHUS 3a/1a4d HEJTMHEHHBIX KOJIEOaHUM CUCTEMBI
C OJIHOM CTEMEHbIO CBOOO/IbI, MPOBECTU BHIYUCIUTENIBHBIN SKCIIEPUMEHT C HCIOJIb-
30BAHMEM CYLIECTBYIOLIUX ITAKETOB IPOIPAMM.

2. C uCronp30BaHUEM CYLIECTBYIOIIMX IMAKETOB IPOTPAMM IMPOBECTH YHC-
JICHHOE PEeLIeHHE 3a/1a4 O TapaMEeTPUUECKUX KOJIEOaHUSIX JUHAMHUECKUX CUCTEM

Crioco6 npoBeieHNs — MUCbMEHHBII.

Kpurepun onennBanums:

- YUCJIEHHOE PEIIeHUE 3a]Ja4l 00OOCHOBAHHO U BEPHO — 5 0aIlJIOB;

- YUCJICHHOE PELIEHUE COAEPKUT HETOUHOCTU —4 Oaia;

- YUCJICHHOE pelieHrne He 000CHOBAHO U HEBEPHO — 2 Oaia.

[1K-4.2 Pa3pabartbiBaeT mporpaMMHOe OOecriedeHue il peaiu3aliii airOPUTMOB
penieHus 3aa4 Ha 0a3e MaTeMaTHYeCKUX MOJEIIEH.

1. Ha ocHoBe MeTo1a JIgamyHOBa COCTaBUTh aITOPUTM PELICHUS] HETUHEUHON
3a/la4yu O KOJIEOAHWU JUHAMUYECKUX CHUCTEM C OJHOM CTENEHbI0 CBOOOJABI U JaTh
YUCJIEHHOE PEIEHUE 3aJa4d C HCIOJIb30BAHMEM CYILECTBYIOIIMX MAKETOB IMPO-
rpamM.

2. Ha ocHoBe meroza Ilyankape COCTaBUTh alrOPUTM PEILEHUs] HETUHEUHON
3aJja4M O KOJIEOAHUSX CUCTEMBI C OJIHOM CTENEeHbI0 CBOOOIBI U MPOBECTH YMCIICH-
HBI 3KCIIEPUMEHT C UCIIOIb30BAHUEM CYIIECTBYIOIIMX MTAKETOB IPOTPAMM.

Crnoco0 mpoBeieHUs — MUChbMEHHBIH.

Kpurepun ouenuBanus:

- JaHO 0OOCHOBAHHOE U BEPHOE YHCJICHHOE PEIICHHE 33/1aul — 5 0aJIJIOB;



- YUCJICHHOE PEIICHUE COJAEPIKUT HETOYHOCTH —4 Oaia;
- YUCJICHHOE pelIeHNe He 000CHOBAHO U UMEET TpyObIe ommoOKku — 2 6asia.
V. YueOHo-MeToIuYecKoe H HHGPOPMAIMOHHOE 00ecTieYeHUe TUCIUTITHHBI

1) Pekomen tyemast Jiureparypa:

a) OCHOBHas1 TUTEpaTypa:

1. Nanuno H.H. MaremaTtudeckoe MojieupoBanue: yueoHoe nocodue /
H.H. Janunos. — KemepoBo: KeMepoBckuii rocy1apcTBeHHBIN yHUBEpcuTeT, 2014.
— 98 c. — ISBN 978-5-8353-1633-5; [ nexkTpoHHbIi pecypc]. — Pexxum pocty-
na: //biblioclub.ru/index.php?page=book&id=278827

MaremaTndeckoe MOJeTupoBaHre TeXHUUeCcKuX cucteM: yueOonuk / B.I1. Tapacuk.
— Mumnck : HoBoe 3nanue ; M. : UHOPA-M, 2017. — 592 c. — (Bsicuiee obpa-

3oBanue: bakanaspuar).- Pexxum goctyma: http://znanium.com/go.php?id=773106

2. MareMatrnuyeckoe MOJICIMpOBaHUE U MpOoeKTUpoBaHue: yueoHoe nocooue / A.C.
Konomeintuenko, M.H. KpaBuenko, A.H. CraBues, A.A. ITonyxuH ; mox pea. A.C.
Komomeituenko. — M.: UH®PA-M, 2018. — 181 ¢c. —
www.dx.doi.org/10.12737/textbook 59688803c3ch35.15568286. - [1ek-
TPOHHBIHN pecypc]. - Pexxum goctyna: http://znanium.com/go.php?id=884599

0) JOMOJIHUTENbHAS JTUTEpaTypa:
1. KynuaoB A.H. MaTematndeckoe U YMCICHHOE MOJCIMPOBAHHUE MpoIecca MoTe-
pU YCTOMYMBOCTUM HEOJHOPOAHBIX 000J0uek. YueOHoe mocoodue., TBepn: Trep-
CKOW rocyiapcTBeHHbIl yHuBepcuret, 2016. 44 ¢. Tupax 100, 2,75 n.n.
2. Konokonbos, B.H. Marematudeckoe MoieIMpOBaHNE MHOTOAr€HTHBIX CUCTEM
KOHKYypeHIMHU U Koonepauuu (Teopus urp s Bcex): yueonoe nocodue / B.H. Ko-
jokoibiioB, O.A. ManadeeB. — DnektpoH. nan. — Cankr-IlerepOypr : Jlans,

2012. — 624 c. — Pexum noctyma: https://e.lanbook.com/book/3551

3. 3yOumnckuii A. A. JIuckpeTHbie MaTeMaTuueckue Mojieinu. HauanpHbie MOHSTHS
U CTaHAapTHBIE 3a7aun: yuyeOoHoe mocooue / A.A. Pybunnckuit. - M.: Jlupekr-
Menua, 2014. - 269 c. - ISBN 978-5-4458-3802-9; To xe [ DneKTpoHHBIH pecypc].
— Pexxum nocryma: //biblioclub.ru/index.php?page=book&id=240557

2) [IporpammHOe oOecrieueHne


http://biblioclub.ru/index.php?page=book&id=278827
http://znanium.com/go.php?id=773106
http://znanium.com/go.php?id=884599
https://e.lanbook.com/book/3551
http://biblioclub.ru/index.php?page=book&id=240557
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(170002, TBepckas 00.1., r.TBepb, CagoBblii mepeyJiok, 1.35)

Cadence SPB/OrCAD 16.6

['ocynapcTBeHHBIN KOHTPAKT Ha MOCTaBKY

JIMLEH3UOHHBIX IMPOIPAMMHBIX POAYKTOB
103 - I'K/09 ot 15.06.2009

FidesysBundle 1.4.43 x64

AKT npuema nepeaadu o J0roBopy
Ne02/12-13 o1 16.12.2013

Google Chrome

OecIuIaTHO

JetBrains PyCharm Community
Edition 4.5.3

OecIuIaTHO

Kaspersky Endpoint Security 10 qs
Windows

AKT Ha nepenauy npas [1K545 ot
16.12.2022

Lazarus 1.4.0

OecIuIaTHO

Mathcad 15 M010

Akt nipegocrasnenus npas M1C00000027 ot
16.09.2011

MATLAB R2012b

Akt nipepocrasienus npas Ne Us000311 ot
25.09.2012

MiKTeX 2.9 OecraTHO

NetBeans IDE 8.0.2 OecruiaTHO

Notepad++ OecIIaTHO

OpenOffice OecIuIaTHO

- noroBop Nel3918/M41 ot 24.09.2009 ¢

Origin 8.1 5r2 3A0 «CodtJlaitn Tpeita»

Python 3.4.3 OecriaTHO

Python 3.5.1 (Anaconda3 2.5.0 64

bit) OecriaTHO

R for Windows 3.3.2 OecIuiaTHoO

STATGRAPHICS Centurion XVL.II

Akt npuema-niepenaun Ne Tr024185 ot
08.07.2010

MHoT0o(hyHKIIMOHATBHBIN peIak-
top ONLYOFFICE 6ecrinataoe 10

OecruiaTHO

OC Linux Ubuntu 6ecriiataoe 1O

OecIuIaTHO

3) CoBpeMeHHbIE MPOQECCHOHAIBHBIC 0a3bl JaHHBIX U HH(POPMALIMOHHEIE CIIPa-

BOYHbBIC CUCTCMBI.

1. 9BC «ZNANIUM.COM» www.znanium.com;

2. ObC «YHuBepcureTckas Oubimoreka onmany https://biblioclub.ru/;
3. OBC «Jlanby http://e.lanbook.com.



http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/

4) IepedeHpb pecypcoB HHPOPMAITMOHHO-TEJICKOMMYHHUKAIIMOHHOM ceTh «MH-
TEPHET», HEOOXOIUMBIX JIJIsI OCBOCHUS TCIIUTLTIHEI

Wurepuer — yausepeuTteT http:// www. Intuit.ru.

VI. MeTozmqeche MaTepuaJibl JIsd Oﬁy‘lalOIlll/IXCSI 10 OCBOCHHIO JUCHHUIIVIMHBI

Baxnoli cocrapisromeit qanHoro pasaena PIIJ] sBnsitorcs TpeOoBaHMs K
PEUTHHT-KOHTPOJIIO ¢ yKa3aHHWEM OalljIoB, paclpeAesieHHBIX MEXIY MOIYIISIMU
Y BUJaMU paOOThl 00y4aroIuXcCsl.

MakcumanbHas cyMMa 0ajuioB MO0 Y4E€OHOW TUCIUTIIMHE, 3aKaHUYNBAIOIICH-
Csl PK3aMCHOM, IT0 uTOoraMm cemectpa coctarisger 60 6ammos (30 GayoB - 1-i
MoyJib 1 30 6aITIOB - 2- MOJTYJIB).

OO6yuatomemycsi, HabpaBmiemy 40—54 Oasnna, MpU MOJBEICHUA UTOTOB Ce-
MecTpa (Ha MOCJIEeIHEM 3aHSATHHU MO JUCIMIUIMHE) B PEUTUHIOBOI BETOMOCTH
yueTa yCIEeBAa€MOCTH M 3a4ETHOM KHID)KKE MOXKET OBbITh BBICTABJIEHA OIICHKA
«YZOBJIETBOPUTEIBHOY.

OO6yuaroiemycsi, HaObpapiemy 55—57 6aioB, Mpu MOABEACHUN UTOTOB Ce-
MecTpa (Ha MOCJIETHEM 3aHSITHH 110 AUCLUIUIMHE) B Tpade pedTUHTOBOW BEO-
MOCTH yudera ycreBaeMocTH «lIpemuanbHble 0amibl» MOXET ObITh J100aBIEHO
15 G6ayoB U BRICTABJIEHA SK3aMEHALIMOHHAsS OIIEHKA «XOPOLLIO».

OOyuaromemycsi, HaOpasuemy 58—60 O6amioB, NpH MOABEACHUN UTOTOB Ce-
MecTpa (Ha MOCJIETHEM 3aHSITHH 10 AUCIUIUIMHE) B Tpade pedTUHTOBOW BEO-
MOCTH yudera ycneBaeMocTH «lIpemuanbHbie 0amibl» MOXET ObITh 100aBIEHO
27 6anoB M BhICTABJIEHA HK3aMEHALIMOHHASI OLIEHKA «OTJIMYHOY». B kakux-mudo
UHBIX Cllydasix 100aBjieHUE NpeMUaIbHbIX 0aJIOB HE JOITYCKAeTCsl.

OOyuaromuiics, HabpaBmHii 10 39 6aJIOB BKIFOYNUTEIBHO, CIAET IK3aMEH.

Pacnipenenenrie 6amioB mo MOAYJsIM yCTaHABIMBAETCS MPEMOJaBaTeeM U
MOXET KOPPEKTHUPOBATHCSI.

1. YueOHbIe mocodust

1. Kynunos A..H., Karynes A.H.,Hedpenos A.H. MaTtemarnueckne Moaenu uc-
CJIeI0BaHUs 337129 SKOHOMHUKH. YueOHoe nocodue ¢ rpudom YMO. Teeps: TBI'Y,
10 m.11., 20009.

2. A.H.Kynunos, A.H.Karynes. Knaccuueckue metonpl uHTerpupoBanus audde-
peHIManbHBIX ypaBHeHui: Y4eb. [locooue. — TBepb: Taep. T'oc. YV-uTt, 2005. —
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B urore npoBonsTcs 3 KOHTPOJIBHBIX MEPONPUSTHS, paclpeesieHue 0aioB
Mex 1y KotopbiMu coctaBisier 30/30/40.

KonTtposbHbie paboThl MPOBOAATCS B TUCbMEHHOM (popMe.

BrinonHenne KypcoBbix padoT coctanisier 10 6aios.
2. [lpuMepHbIii MepeyeHb BONPOCOB M THUIOBBIX 32124 /1JIsl HOATOTOBKH K MO-
Ay JISIM.

Moayas 1

Tema 1. MeTOaONOIHMYECKUE TPUHLIUIIBI IOCTPOCHUSI MAaTEMaTHUECKUX MOJIENIEH U~
HAMHUYECKHX CHCTEM.

1.1. He3zaBucumele nim 0000IIEHHbIE KOOPAUHATHI MEXaHUYECKUX cucteM. Yuc-
J10 CTETeHel CBOOOIBL.

1.2. KBagparnunsie GopMbl U UX CBOicTBa. Kputepuii orpeneneHHo MOI0KU-
TEJILHOM KBaJIPaTUUYHOU (hOPMBI.

1.3. Beipakenue 111 KHHETUYECKOM SHEPTUM KOHCEPBATUBHOM CUCTEMBI OKOJIO
YCTOMYMBOTO MOJIOKEHNSI PABHOBECHSL.

1.4. Beipaxenue 115 MOTEHIMAIbHOM SHEPTHUH KOHCEPBATUBHOM CUCTEMBI OKOJIO
YCTOMUYMBOTO MTOJIOYKEHNSI PABHOBECHSL.

1.5. Beipaxkenue it JUCCUMATUBHON (GyHKIMK ((PYyHKIIMK paccerBaHUE HEP-
THH CHCTEMBI).
Tema 2. Maible koneOanusd TMHAMUYECKUX CUCTEM — JIMHEMHAsT MaTeMaTHYECKasT MO-
JETTb.

2.1. OCHOBHBIC ypaBHEHUSI JBIDKCHUS TUHAMUYCCKUX CHCTeM. YpaBHeHUs Jla-
rpaHxa.

2.2. 3aKOH U3MEHEHUSI SHEPTUY CUCTEMBI C YYETOM JTUCCHUIIAIMH SHEPTUU.

2.3. Knaccudukaiys MexaHnueckux cucreM. KoHcepBaTUBHBIE M HEKOHCEpBA-
TUBHBIEC CUCTEMBI.

2.4. HopMasibHbIE KOOPIMHATHI U TJIABHBIC KOJICOAHMSI.
Tema 3. Marematrdeckue JIMHEHHbIC MOJCTH U METO/IbI PEIICHUS 33/1a4 O KOJICOaHUSIX
JTMHAMUYECKUX CUCTEM C OJHOW CTETIEHbIO CBOOOIbI

3.1. CBoOoHBIE KOJIEOAHUS] KOHCEPBATUBHBIX CUCTEM U MX CBOMCTBA.



3.2. CBoboaHbIE KOJEOaHUs CUCTEM C YU4eTOM cuil conpoTuBieHus. Ciyyan ma-
JI0r0 1 OOJIBILIOTO CONPOTUBIICHHS.

3.3. BeiHyX1eHHBIE KosleOaHusI cUcTeM. SIBIIeHHs pe3oHaHca.

3.4. BelHyX/IeHHBIE KOJIEOaHUsI CUCTEM C YYETOM CHJl conpoTuBiieHus. [lonstue
KO3 pHUIMEeHTa JUHAMAYHOCTH.
Tema 4. Matematrueckas JIMHeHHast MOJIEITh TApaMETPUUYECKUX KOJICOAHUH CUCTEM.

4.1. YcnoBus BO3HUKHOBEHUS MApaMETPUIECKUX KOJIeOaHU U OCHOBHBIE YpaB-
HEHUS IBUYKEHMSI.

4.2. HekoTopbie CBEACHUS U3 MATEMaTHYECKON TEOPHUU MapaMETPUUECKUX KOJle-
Oanmii. O011Iee CBOMCTBO.

4.3. YcnoBue BO3ZHUKHOBEHMs MapaMeTprueckux koneOanuil B cucreme. [lapa-
METPUYECKUN PE30HAHC.

4.4. Cxemarrueckuil pacueT 0bacTell mapaMeTpuiecKoro pe3oHaHca pH nepu-
OJIMYECKOM M3MEHEHUH KECTKOCTH CUCTEMBI.

TunosBble 3a1a4u

Nel. CocTaBUTh MaTeMaTU4eCKyl0 MOJETb ABMKEHUS M ONPENEIUTh YacTOTY
MaJIbIX COOCTBEHHBIX KOJI€OaHUI MasiTHUKA MacCoil M, 3aKPEIJICHHOT0 Ha aOCOJIIOTHO
YKECTKOM HEBECOMOM CTEp)KHE JUTMHOW 3{  MOJIKPEIIEHHOTO JIBYMS OJJMHAKOBBHIMU
MPY>KMHAaMU Ha pacCTOSTHUU { IPYT OT Apyra.

No2. CocrtaBuTh MaTeMaTW4eCKyl0 MOJETh ABMKEHUS U ONPENCIUTh 4acTOTy
COOCTBEHHBIX KOJIE€OAHUU Uil MasgTHHKA Maccol M, 3aKperuieHHOTO Ha aOCOIOTHO
YKECTKOM HEBECOMOM CTEP>KHE JUTMHOW 20 W MOTpYy>KEHHOTO B COCYJ, 3aIlOJIHEHHBIN
*)uakocThio. K cepenune cTepykHs MPUKPEIUIEHBI JBE PYTUE MPY>KUHBI KECTKOCTHIO C
KaXaas.

KomuectBo 6amioB — 30: Ha TeKymii KOHTpOIs -10,

MOJTyJTbHBIN KOHTPOJIb — 20.

Moayasb 2
Tema 5. MaremaTuueckasi MOJI€TIh MaJIbIX KOJI€OaHU CUCTEM C IByMs CTETICHSIMHU CBO-

OO



5.1. OcHOBHBIE ypaBHEHUsI JBWKECHHUS U TOCTAHOBKA 3a/1a4M O KOJICOAHWH CH-
CTEM C IByMsI CTETICHSIMHU CBOOO/IBI.

5.2. O011ee pelieHre CUCTEMbl YpaBHEHHUS BHXKEHUS. TeopeMa O KOpHSX Xa-
PAKTEPUCTUYECKOTO YPABHEHHSL.

5.3. YacTHele pelieHus1 ypaBHeHUM ABrbkeHUs. OnpeneneHue KodpGUIIMEHTOB
BIIUSIHUSL.

5.4. YpaBHeHUs 4acToT. [ J1aBHBIE YacTOTHI U IJIaBHbIE KojeOaHus. CooTHOLIe-
HUE MEXIY [VIABHBIMU U MAPLUUATLHBIMU YaCTOTAMHU.

5.5. SIpnenune OueHus I CUCTEM C JIBYMsI CTETICHSAMHU CBOOO/BL. MaTtemaruye-
CKasi MOJIEITb.

5.6. PerieHne ypaBHEHUI, ONMUCHIBAIOIIMX SBJICHUE OMEHHUS U OCHOBHBIE CBOW-
CTBa 3THX KOJIEOAHUIA.

5.7. BolHyX/1eHHbIE KOJIeOaHHsI CUCTEM C JIByMsl CTENEHsIMU cBOOO bl Cirydai,
KOTJIa TJIaBHBIE YaCTOTHl HE COBIAJIAIOT C YaCTOTOM BO3MYIIAOIIEH critbl. OCHOBHBIE
HX CBOMCTBA. JIMHAMMYECKUI TacUTEIb KOJICOaHHI.

Tema 6. MatemaTtrueckas MOJIEb HETMHEHHBIX TUHAMUYECKUX CHCTEM.

6.1. . Matemarudeckasi MOJIENTb KOJICOaHMI MasTHUKA B CPEZE C BSI3KHM TPEHH-
eM. MeToji ToueuHBIX IpeoOpazoBanmii. DyHKIMA mociaenoBanus. Juarpamma Jleme-
pest. ABTOKOJIe0aTeNTbHBIE CUCTEMBI U IX OCHOBHBIE CBOMCTBA

6.2. Meton (ha3oBOI TIOCKOCTH MCCIEOBAHUS KOJICOaHUI HEJTMHEWHBIX UHA-
MHYeCKUX cucteM. OCHOBHBIE MOJIOKEHHUSI M CIIOCO0 MOCTPOeHUs (a30BbIX TPAEKTO-
pwuii. [Ipumepsr.

6.3. Metozp pelieHust HeMMHENHbIX ypaBHeHU. Meron Ban-aep-Iloms.

Tunosnie 3a1auu

Nol. CocTtaBuTh MaTeEMaTHUYECKYIO MOIEITh KOJICOaHUi, ONpeIeIUTh TJIaBHbIE Ya-
CTOTHI ¥ TJIABHBIE KOJEOAHUS JJIsi CUCTEMBI, COCTOSINEH U3 JIBYX TPY30B OJMHAKOBOW
MacChl M, HAXOJAIIMXCSA HA TJIAAKON TOPU30HTAIILHOW TIOCKOCTH. | py3bl IpHUKperLie-
HbI K HEMOJIBUYKHBIM IIOCKOCTSIM IPH TIOMOIIM NPY>KUHBI OJIMHAKOBOM skecTKOCTH C 1

COETMHEHBI MEXKTY CO00M MPYKUHOM — KeCTKOCTh Ci.



No2. Meronom A.M. JlamynoBa (Ban-nep-Iloss, KpbutoBa u ap.) HailTh nepro-

JUYECKOE PELICHHE JIJIs1 CUCTEMBI HENIMHENHBIX YPaBHEHNUN

X=—y
j/:x+x3

MIPYA HAYAJIBHBIX YCIIOBUSIX:
t=0, x0 =C, yo =0, rne C — manas Bequ4uHa.
OrpaHuuuThbCs IByMs MPUOTIKEHUSIMU (KpOME HYJIEBOTO)
KommuectBo 6amioB — 30: Ha TeKyIuii KOHTpoIs -10,
MOJYJbHBIN KOHTPOITH — 20.

3. Bonpochl 1711 MOATOTOBKHU K IK3aMeHY 10 JUCHHUILINHe “MaTteMaTu4eckoe Mo-
JAeJTUPOBAHNE TMHAMMYECKHX CUCTEeM*
Tema 1. Beaenue. MeTo100rMUECKUE TPUHIIMITBI TOCTPOCHUSI MATEMAaTUYECKUX MO-
JeNiel TMHAMAYECKUX CUCTEM

1.1. OcHoBHBIE MOHSTHSA MOsieupoBanus. Kinaccudukaiys Mozenel u BUabl MOJie-
mvpoBanus. Llenn MonenupoBaHust.

1.2. KBagpatuunbie GopMbl U UX CBOWMCTBA. BhIpakeHus 17151 KWHETHUECKOU U TI0-
TEHIMAIBHOM SHepruu cucteM. JluceanatuBHas PyHKIHS.
Tema 2.Jlunelinas mMarematudeckasi MOJICNb - Majible KOJIeOaHUSl TUHAMUYECKHX CH-
CTEM.

2.1. OcHOBHBIE YpaBHEHUS BIKECHHS

2.2. HopMaiibHbIE KOOPIUHATHI U TJIABHBIE KOJICOaHUS
Tema 3. Jluneiinple MaTeMaTUYECKHE MOJEIA U METOIBI MCCIIEIOBAHUSA KOJIEOAHWI
JTIMHAMHUYECKUX CUCTEM C OJTHOM CTENEHBIO0 CBOOOIBI

3.1. CBoOomHBIE KOIEOaHNS B KOHCEPBATHBHBIX CHCTEMAX

3.2. BelHyXeHHbIe KOJIeOaHUs CUCTEM

3.3. Mertox ¢ha30BOii TIIOCKOCTH.
Tema 4. Matemarudeckasi MOJIEITh MapaMEeTPUUECKUX KOJICOAHUM CUCTEM.

4.1. BeiBox ypaBHeHUH ABMKEHNA. OCHOBHBIE ITOJIOKEHNS U IOMYILEHMS.

4.2. OnpeneneHue o0y1acTel mapaMeTPUUECKOro pe3oHaHca.

4.3.ITapameTpuyeCcKuii pe30HaHC.



Tema 5. Maremaruueckasi MOJIENTb MAJIBIX KOJIEOAHUI CUCTEM C IBYMsI CTEIICHSIMH CBO-
00blL.

5.1. YpaBHeHus IBUKEHUSI CUCTEM C JIBYMSI CTETICHSIMUA CBOOO/IBI.

5.2. O6miee pemenre. Teopema 0 KOPHSIX XapaKTEPUCTUIECKOTO YPABHEHMSI.

5.3. YpaBuenue yactor. [lapipaabHbie CHCTEMBI.

5.4. SIBnenue Ouenus. MatemaTrueckas MOJICNb 3TOTO SIBJICHUSI M CBOMCTBA ATUX
KOJICOaHUH.
Tema 6. MaTtemarudeckast MOAEIb HETMHENHBIX JUHAMUYECKAX CUCTEM.

6.1. OcHOBHBIE CBOMCTBA HEJIMHEHHBIX KOJICOAHHH.

6.2. YpaBHEHUS IBIKEHHS M METO/IbI MX PEIICHUS.

6.3. Metoz (a3oBoii TII0OCKOCTH, METO/I TOYEUHBIX MIPEe00pa30BaHu, METO T TIpUTIa-
COBBIBaHMSI.

6.4. AcumrtoTnaeckue MeToibl: Meto Ban-nep-I1oms, meron BO3MyIICHUI.

6.5. ABTOKOJIEOATENHHBIE CUCTEMBI U UX CBOMCTBA.
Tema 7. AcuMITOTHYECKHE METOIBI HETMHEMHON MEXaHUKH.

7.1. Cuctemsl JIsimyHoBa HeMMHEHHBIX U] PEepeHITNATBHBIX YPABHEHUN TBUKCHUSI.
OCHOBHBIE CBOWCTBA.

7.2. Meron JlsmyHoBa. TeopeMa O CylIECTBOBAaHUH MEPUOANYECKUX PEIICHUN He-
JIMHEMHOU CUCTEMBI.

7.3. Meton Ilyankape. OCHOBHBIE MOJIOKEHUSL.

7.4. Anroputmbl periennii Mmeto10B JlsimyHosa u [Tyankape. [Ipumepst.
4. TemaTuka KypcoBbIX pa0doT:
1. UccnenoBanue cBOOOIHBIX KOJIEOAHUHN TUHAMHUYECKHUX CHUCTEM C OJHOM CTeme-
HBIO CBOOOIBI C YUETOM CHJI CONPOTHBIICHUS (CUJT BS3KOTO TPEHUS U KYJTOHOBBIX
CHUJI CyXOT'O TPEHUS).

3agauu:

- IOCTPOSHNE MaTEeMaTHYSCKOM MOJIeIT KOJIeOaHUH THHAMHUYICCKON CHCTEMBI;
- BRIOOp MeTOo/a UCCIIeI0BaHUM;
- QITOPUTM PEIICHUS 33/1a4u;

- IPOBEACHUC YU CICHHOI'O SKCIICPUMCHTA



Jluteparypa: yueonuku [1], [2], [3].

HononuutensHas auteparypa: [1], [3], [4].
JlomoTHUTENBHBIC 33/1a4d - M3 COOTBETCTBYIOIIMX pa3JiejioB COOpPHHKA 3ajiay B

nomn. nureparype [2], [3], [4].

2. UccnenoBanne BBIHYKACHHBIX KOJeOaHWNM JUHAMUYECKUX CUCTEM C OJIHOU CTe-
MEHbIO CBOOOJBI C YUYETOM CHJI CONPOTHUBIICHUS: MPHU JECUCTBUU MEPUOANYECKOU
BO3MYIIAIOIIEN CHUIIBI.
3a1aun:
- MIOCTPOEHHE MAaTEMAaTUYECKOU MOJIeNIN KOJIeOaHUN TMHAMUYECKON CUCTEMBI;
- BRIOOP MeTOo/a UCCIIeI0BaHUM;
- QITOPUTM PEUIEHUS 3a/1a4H;
- IPOBEJACHUE YHCIICHHOTO SKCIIEPUMEHTA
Jlurepatypa: yuebnuku [1], [2], [3].
HononnurensHas nmureparypa: [1], [2], [3].
JlonomHUTENBHBIE 33/1a4M - U3 COOTBETCTBYIOIIMX Pa3AeioB B JOI. JIMTEpaType
[2], [3].
3. UccnenoBanne BBIHYKACHHBIX KOJICOAaHUH JUHAMUUYECKUX CHCTEM C OJIHOU CTe-
MIEHBIO CBOOOIBI C YYETOM CHJI CONIPOTHUBIICHUS: TIPH JICHCTBUM BO3MYIIAOIICH CH-
JIbI JIFOOOM (PYHKIIMM BPEMEHH.
3ajauu:
- MIOCTPOEHNE MaTEeMaTUYECKOM MOJIeNI KOJIe0aHU TMHAMUYECKON CUCTEMBI;
- BRIOOp MeTOo/a UCCIIeI0BaHUM;
- QITOPUTM PEIICHUS 3a/1a4H;
- IPOBEJCHUE YUCIIEHHOTO SKCIIEPUMEHTA
Jluteparypa: yueonuku [1], [2], [3].
HononuutensHas auteparypa: [1], [3], [4].

JlonomHuTENbHBIE 33J]a4M - W3 COOTBETCTBYIOUIMX Pa3/eioB B JOI. JIUTEPAType

[2], [3]. [4].



4. Omnpenenenrie 00acTe MapaMeTpUIECKOTO Pe30HAHCA VISl TMHAMHYECKUX CH-
CTEM C OJTHOM CTETICHBIO CBOOOIBI P ACHUCTBUY MAPAMETPUUECKUX HATPY30K
3angayu:
- IOCTPOCHUE MaTEeMAaTHIECKOW MOJCIIN KOJICOaHW TUHAMHYECKONW CHCTEMBI;
- BBIOOp METO/1a UCCIIEOBaHUM;
- aJITOPUTM pEILICHUS 3a/1a4u;
- MPOBEICHUE YUCIEHHOTO AKCIIEPUMEHTA
Jlutepatypa: yuebnuku [1], [2], [3].
HononnutensHas auteparypa: [1], [2], [3].
JlonoyIHUTENbHBIE 3a7a4l - W3 COOTBETCTBYIOIIMX Pa3/esiOB B JOM. JUTEpPAType
[2], [3]. [4].
5. Onpenenenne obacTeld MapaMeTpUUECKOro pe30HaHca JIl TUHAMUYECKUX CH-
CTEM C OJITHOM CTENEeHbIO CBOOOJIbI MPU MEPUOIUYECKOM M3MEHEHUU YKECTKOCTH U
WHEPLHUH CUCTEMBI.
3anayu:
- IOCTPOCHUE MAaTEeMAaTUYECKOU MO KOJICOaHUI TMHAMUYECKOU CUCTEMBI;
- BRIOOp MEeTO/a UCCIIeI0BaHUM;
- QJITCOPUTM PEIICHUS 33/1a4U;
- IPOBEICHUE YUCIEHHOTO AKCIIEPUMEHTA
Jlutepatypa: yuebnuku [1], [2], [3].
HononnurensHas aureparypa: [1], [3], [3].
JlonoyIHUTENbHBIE 3a7a4l - W3 COOTBETCTBYIOIIMX Pa3/esiOB B JOM. JUTEpPAType
[2], [3], [4].
6. UccnenoBanue cBOOOIHBIX KOJIEOAaHUN AMHAMUYECKHUX CHUCTEM C JBYMS CTelle-
HAMH cBOOOIbI. OmipesiesieHue yCIOBUIM HACTYTUICHUSI OUEHUIA.
3anayu:
- IOCTPOSHNE MaTEeMaTHYECKOM MOJIeNI KOJIeOaHUH TMHAMUYICCKON CHCTEMBI,
- BRIOOp MeTOo/a UCCIIeI0BaHUM;
- QITOPUTM PEIICHUS 33/1a4u;

- IPOBEACHUC YU CICHHOI'O SKCIICPUMCHTA



Jluteparypa: yueonuku [1], [2].

HononnutensHas auteparypa: [1], [2], [3].
JlonoNHUTENBHBIE 33/1a4d - U3 COOTBETCTBYIOLIMX PAa3AEJiOB B JIOI. JUTEpAType
[2], [3]. [4]
7. OnpeneneHne yCTOWYUBBIX MEPUOIUYECKUX KOJICOAHUM HEIMHEUHBIX AMHAMU-
YECKHUX CHUCTEM C OJIHOM CTENEHbI0 CBOOOJBI C MOMOIILI0 MeToAa (a30BOM IJIOC-
KOCTH M METOJIOM TOYEYHBIX MPEOOPa30BAHUL.

3anayu:
- IOCTPOCHUE MAaTEeMAaTHIECKOW MOJCIN KOJICOaHU TUHAMHYECKONW CHCTEMBI;
- BRIOOp MeTO/a UCCIIeI0BaHUM;
- QITOPUTM PEIICHUS 33/1a4U;
- POBEJICHUE YHCICHHOTO YKCIIEPUMEHTA
Jlutepatypa: yueOnuku [1], [2].
JononnurensbHasa aurepatypa: [3], [4], [6].
JlomomHUTENBHBIE 3a1a4U U3 COOTBETCTBYIOIIUX Pa3/IeNIOB B JOI. JUuTeparype [2].
5. Meroguueckue peKOMeHIAIMH 10 OPTraHW3aluM CaMOCTOSATEIbHOI padoThl U
JIA0OPATOPHBIX PadoT.

OCHOBHBIE TUIIOBBIE 331241

Tema 1. Beaenue. MeTo1010rHuecKre NPUHIIMITBEI IOCTPOSHUSI MATEMAaTUUECKUX MO-
Jener TUHAMIYECKUX CHCTEM.

[ToaroroBka k 1a00paTOpHBIM 3aHATHSIM, TIOATOTOBKA K KOHTPOJILHOM padoTe 1mo
MOCTPOSHHUIO MAaTEMATUYECKUX MOJIENIel KoJieOaTeTbHBIX MTPOIIECCOB.

Jlutepatypa: yueonuku [1], [3], [5].

HononnurtenbHasa aurepatypa: [1], [3], [S].

TumnoBble 3a/1aun - U3 COOTBETCTBYIOIIMX Pa3/iesioB COOpPHMKA 3aj]1ay B JIOII.
autepatype [2]
Tema 2. Marbie KoneOaHusl IMHAMHYECKUX CHCTEM — JIMHEWHAs MaTeMaTHIecKasi MO-
b1 ()19

N3yueHne 0CHOB MOCTPOEHHS MaTeMaTUIeCKUX MOJETel KojieOaTenbHbIX Mpo-

ueccoB. [ IpuBeneHre kBagpaTHUHbIX POPM K KAHOHUYECKOMY BU/TY.



Jluteparypa: yuebnuku [1], [2], [3].

HononuutenbHas auteparypa: [1], [4], [5].

TunoBsie 3a/1auu - W3 COOTBETCTBYIOIIMX Pa3eiOB COOPHUKA 3a/1ay B JOTI.
autepatype [2].
Tema 3. Maremaruueckue JIMHEMHbIE MOJIETA M METO/IbI PELICHHS 3a/1a4 O KOJIeOaHUsIX
JTIMHAMUYECKUX CUCTEM C OJIHOM CTENEHBIO0 CBOOOIBI

[loaroToBka K 1a00pPaTOPHBIM 3aHATUSAM, TIOATOTOBKA K KOHTPOJIBHOU paboTe 1o
PEILIEeHHIO 33/1a4 O JIMHEWHBIX KOJICOAHUSIX CUCTEM C OJHOM CTETIEHbIO CBOOOIBI.

Jluteparypa: yuebnuku [1], [2], [3].

JononnurensHasa mureparypa: [1], [2], [3].

TunoBsie 3a/1auu - W3 COOTBETCTBYIOIIMX Pa3JeiOB COOPHUKA 3a/1ay B JOTI.
aureparype [2]
Tema 4. MartemaTtrueckas JIMHEWHast MOJIEITh TApAMETPUUYECKUX KOJICOAHUH CUCTEM.

[TocTpoeHne mMaTeMaTHUECKUX MOJEIEH O KOJICOaHUSIX CHCTEM C OJTHOM CTere-
HBbIO CBOOO/IBI (CBOOOHBIE, BBIHYKACHHBIE, TapaMeTpuyeckue). Perienre ypaBHeHui
JIBYDKEHMS /17151 KOHKPETHBIX KOJIeOATETbHBIX CUCTEM.

Jlutepatypa: yuebnuku [1], [2], [3].

JHononuurtenbHas aureparypa. [1], [2], [3],.[4].

TunoBsie 3a/1auu - W3 COOTBETCTBYIOIIMX Pa3JeiOB COOPHUKA 3a/1a4y B JOTI.
auteparype [2], [3].
Tema 5. MaremaTrueckast MOJICIh MaJIbIX KOJICOaHUI CUCTEM C JIByMsI CTETICHSIMH CBO-
OOMbL.

IToaroroBka K 1a00paTOPHBIM 3aHSATHSIM, IIOATOTOBKA K KOHTPOJILHOM paboTe
M0 TTOCTPOEHUI0 MATEMATUYECKUX MOJIEIEeH KOJIeOaHU CUCTEM C IBYMSI CTETICHSIMHU
CBOOO/IEL.

Jluteparypa: yueonuku [1], [2].

JononuutensHas auteparypa: [1], [2], [3], [5].

TumnoBble 3a1a4u - U3 COOTBETCTBYIOIIUX PA3/ICJIOB JOI. JIUTEPATYPHI

2],

Tema 6. Maremarrueckass MOJIEb HETMHENHBIX JTUHAMHUYECKUX CUCTEM.



[ToaroroBka K 1a00paTOPHBIM 3aHATHSM, TIOJITOTOBKA K KOHTPOJIBLHOW padoTe
a) MO0 TIOCTPOCHHUIO MAaTEMATHICCKUX MOJIEICH HEIMHEWHBIX KOJeOaHWi Me-
XaHUYECKUX CHUCTEM;
0) 1O peIeHnIo 3a7a9 O HEeJIMHEHHBIX KOJICOAHUSX KOHKPETHBIX JMHAMUYC-
CKHX CHUCTEM.
Jlutepatypa: yueOnuku [1], [2].
HononuutenbHas auteparypa: [3], [5], [6].
TumnoBble 3a/1aun - W3 COOTBETCTBYIOIIMX PAa3JeioB B JOIL. JuTepaTtype [2],
[3],
Tema 7. Meronp! JlsmynoBa-Ilyankape pemieHusi HEIMHEHHBIX YPAaBHEHUN CUCTEMBbI
JIsmyHoBa.
N3ydeHne OCHOBHBIX METOAOB PEIICHUS HEIIMHEMHBIX YPAaBHEHUM INBHKEHUSA. Pe-
HICHUE 3a/1ad O HETMHEHHBIX KOJICOAHUAX KOHKPETHBIX JTUHAMUYECKUX CHU-
CTEM.
[ToaroroBka Kk 1a00OpaTOPHBIM 3aHATHUSIM, TTOJITOTOBKA K KOHTPOJILHOM padoTe.
Jlutepatypa: yueOnuku [1], [2].
JononnurensHasa mureparypa: [S], [6].
TunoBsie 3a/1a4u - W3 COOTBETCTBYIOIIMX Pa3fesioB COOPHUKA 3a7a4 B JOII. JIUTE-
patype [2], [3].
7 cemecTp
Il. Conep:xanue TUCHUILIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jesiaM) ¢ yKa-
3aHHEM OTBEJEeHHOI'0 HA HUX KOJHYeCTBA aKaJeMHUYeCKHUX YacoB U BUIOB y4eo-

HbIX 3aHATHNI

Yyebnas npo- Bcero Konraktras pabota (4ac.) CamocTos-

rpamMma — (ac.) | Jlexuuwm S &g R4 9B . oa | TeubHad
HAaNMEHOBAHHE SEEEESES Z 3 S| paborta, B
pa3aeaoB U TEM I N == S = £ S| oM uncie




Bcero

B T.4.
npaKkThye-

CKad Imoa-

TOTOBKa

KonTposib
(gac.)

Tema 1 Ocoben-
HOCTH MaTema-
TUYECKOI0 MO-
JCITAPOBAHHS
IAHAMUKHI
TOHKHUX 000J10-
YyeK W aHaln3a
UX IIOBEICHUS

16

(@)

10

Tema 2. Mare-
MaTH4eCcKasi Mo-
nens  nepopmu-
POBaHMS TOHKHUX
000JI0YEK.

22

10

12

Tema 3. ®dusu-
yeckast MoOJenb
nedopmupoBa-
HUS TOHKHX
000JI0YEK.

20

12

Tema 4. Mare-
MaTHYEeCKast MoO-
JIeJIb  HCJIMHEH-
HOM JTUHAMUKHU
TOHKHX 000J10-
yeK MEPBOrO
MPUOJIMKEHUS

24

10

14

Tema 5. Meto-
bl U aJIFOPUT-
MBI penieHus
3aJa4 JUHAMUKH
ABTOHOMHBIX
HEJIMHEMHBIX
nedopmupye-
MBIX CHCTEM.

34

14

20

Tema 6. Uccne-

JIOBaHUE JHMHa-
MHUKH  HEaBTO-
HOMHBIX HEJIH-

HEHHBIX naedop-
MUPYEMBIX  CH-
CTEM.

28

12

16




UTOrO 3a 7 144 0 60 0 84
ceM.

HUTOI'O 3a 360 0 124 0 10 226
6,7cem.

I11. O0pa3oBare/ibHbIE TEXHOJIOTHH

VYyebHas nporpamMma —
HAaUMEHOBAHUE PA3/IEIOB
U TEM (8 CIpo20oM COOm-
semcmauu ¢ pazoeiom |l

PIT)

Bun 3anatusa

O0pazoBarenbHbIE TEXHOJIOTHH

1 OcobenHoct MaTeMa-
TUYECKOTO MOJICITHPOBa-
HUS JUHAMHUKU

TOHKHX 000JIOUEK U aHa-
JIN3a UX [IOBEICHUSA

JlaGopaTopHbIe 3aHs-
TUS

N3noxenrne TeopeTu4ecKoro
Marepuarna.
Pemienue 3amau

2. Maremaruueckass Mo-
nenb  aeopMupoBaHUS
TOHKHUX 000JIOYEK.

JlaGopatopHble 3aHs-
THUS

N3noxeHne TeoOpeTUIECKOrO
Marepuana.
Pemenue 3anau

3. dusznyeckue MOOEIU
neopMUpOBaHHUS  TOH-
KHUX 000JI0YEK.

JlaGopaTopHbIe 3aHs-
TUS

N3noxenrne TeopeTu4ecKoro
Marepuana.
Pemienne 3amaq

4, MaremMaTH4ECKHE MO-
eI  HEJIMHESUHOM Ou-
HAMUKH TOHKHX 000J0-
yeK

JlaGopatopHsble 3aHs-
THUS

N3noxkeHne TeoOpeTUIECKOrOo
Marepuania.
Pemenne 3amau

5. Metoabl U alrOpuTMBI
pelleHus 3a1a4 JuHaMU-
KA aBTOHOMHBIX HeJH-
HEeWHBIX  Jedopmupye-
MBIX CHCTEM.

JlaGopatopHbie 3aHs-
THUS

N3noxkeHne TeopeTUIeCcKOro
Marepuana.

Pemenue 3anau.

IIpoBeaeHne YNCIEHHOTO JKC-
NIEpUMEHTA

6. MeToasl 1 anropuTMBI
pellIeHUs 3aa4 JTUHAMH-
KM HEAaBTOHOMHBIX HEJIH-
HeWHBIX  Jedopmupye-
MBIX CHCTEM.

JlaGopatopHbie 3aHs-
THUS

N3noxkeHne TeopeTUIeCcKOro
Marepuaa.

Pemenue 3agau.

IIpoBeneHne YUCIEHHOTO JKC-
IIEpUMEHTA

[IpenonaBanue y4eOHON JUCIUTUIMHBI CTPOUTCS HA COUYECTAHUM JICKIIUH, JIa-

OOpaTOPHBIX M NMPAKTUYECKUX 3aHATUN U PA3NIUUHBIX (DOPM CaMOCTOATENHHOU pa-




00THI cTyIeHTOB. B miporiecce 0CBOCHMSI JUCITUTIITMHBI UCTIOJIB3YIOTCS CIIEAYOIIHE
o0Opa3oBaTeIbHbIC TEXHOJIOTHH, CIIOCOOBI M METOIBI (POPMUPOBAHUS KOMITCTCHITHA:
TpaJUIIMOHHBIE JIEKIIUHU, JJTA0OPATOPHBIE M MPAKTUUECKHUE 3aHATUS B JHATIOrOBOM
peXUMe, TIPOBEICHNE BBIYUCIUTEIIFHOTO SKCTICPUMEHTA, BBHITOTHCHUE WHIUBUIY-
aJIbHBIX 33JJaHUM B PAMKax CaMOCTOSATEIbLHON padoTHI.

IV. OueHouHble MaTepHAaJIbI 1Jis1 MPOBEIEHUS TeKYIIeil U MPOMEe:KYTOYHOM
arrecTauuu

IIK-1 Cniocoben cobupath, 00padbaThiBaTh U HHTEPIIPETUPOBATH JIAHHBIE COBPE-
MEHHBIX HayYHBIX MCCIICIOBAaHNN, HEOOX0AUMbIe 111 POPMUPOBAHUS BEIBOIOB 10
COOTBETCTBYIOIIUM HAYYHBIM HCCIICIOBAHUSIM.

[1K-1.1 3naet MeToabI Moucka HHGOpMAIIMK, HEOOXOAUMOM JIJIsl IPOBEICHUS CO-
BPEMEHHBIX HayYHBIX MCCIICIOBAHUN.

1. [TocTpouTh MaTEMaTUYECKYIO MOJENb AehOPMHUPOBAHUSA TOHKUX 00O0JIO-
YyeK (UUITUHAPUYECKUX, KOHMYECKUX CEeprUuecKuX U Jp.) npu Ooabmmx aedopma-
nUIX (HeIMHEWHas 3a71a4a).

2. BeiOpaTh u 000CHOBATH METOJ PEUICHUS 3aJla4dl JUHAMUKUA TOHKUX 000-
JIOYEK TTOJ] ICUCTBUEM KOHCEPBATUBHBIX WJIM HEKOHCEPBATUBHBIX CHJI.

[1K-1.2 O6pabaTbiBaeT U MHTEPIPETUPYET JIAHHBIE COBPEMEHHBIX HAYYHBIX UC-
CJIEZIOBaHUMU.

1. TlpoBecTr aHAMM3 CYIIECTBYIONIUX HEIMHEHHBIX MAaTEMaTHYECKUX MOJIC-
Jell AMHAMUKHA TOHKUX 000JIOYEK M CliejaTh BBIBOJBI O TPaHUIAX M YCIOBHUSIX HX
HCITOJTH30BaHUA.

2. IlpoBecTr aHanu3 CYIIECTBYIOIIMX METOAOB PEIICHUS 3a1ay JTUHAMUKHU
TOHKUX 000JI0YeK (aBTOHOMHBIE W HEABTOHOMHBIE CHUCTEMbI) U 00OOCHOBATH HC-
MOJIb30BAaHUE METO/1a JUTsI KOHKPETHOM 3a/1aUH.

[1K —1.3. ®opmupyeT BBIBObI IO HAYUYHBIM HCCIIEIOBAHUSIM Ha OCHOBE COOTBET-
CTBYIOIINX JTAHHBIX.
1. JlaTh BBIBOBI 10 UCIIOJIB30BAHUIO TOW UM MHOW (PU3MUECKO 1 MaTeMa-

THYECKOM MOJICNIH JIJIsi KOHKPETHOM 3a/1a4i JUHAMHUKHA TOHKHX 000JI0YeK.



2. Ha ocHOBe aHanmn3a CyIIECTBYIOLIUX METOJIOB PEIIEHUS 33134 TUHAMUKU
TOHKUX 000JI0YeK (aBTOHOMHBIE WJIM HEAaBTOHOMHBIE CHUCTEMbI) AaTh PEKOMEHa-
[[MU TI0 UX UCIOJIb30BAHUIO JIsl KOHKPETHOM 3a/1auu.

Cmoco6 mposenenns mo Bcem 3amadam IIK -1.1, TIK -1.2,I1K -1.3,— muck-
MEHHBIH.

Kpurepuu onienuBaHus:

- 3a/1a4ya perIeHa MoJHOCThIO M JaHO 000CHOBaHUE — 5 6AIIOB;

- pelieHue 3aJa4u COACP>KUT HETOUHOCTU U HE3HAYUTENbHBIE OIIUOKH

—4 Oaiia;

- pellieHue 3a7a4u He 000CHOBAHO U COJIEPKUT TpyObIe OMOKHU — 2 Gasia.

HK-3 Cnoco0eH pa3pabaTbiBaTh U AaHAJTM3UPOBATH HOBbIE MaTEMaTHYECKUE MO/Ie-
J¥ B 00JIACTSAX €CTECTBEHHBIX, TEXHUUYECKUX M 9KOHOMHYECKHX HAYK C yUEeTOM
BO3MOXKHOCTEM COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTUHN U BHIYMCIUTEIBHON
TEXHUKU

[1K-3.1 3HaeT METOIbI MAaTEMATHIECKOTO MOICITUPOBAHHS.

1. [TocTpouTh HENMHEWHYIO MATEMATUYECKYIO MOJIEb TUHAMUKN TOHKOU
000JIOYKH MTEPBOT0 MPUOIMNKEHUS.

2. IlocTpouTh HENMHENWHYIO MATEMATUYECKYIO MOJIENb TUHAMUKN TOHKHX
000J104eK OoJiee BBICIIETO YPOBHS MPUOIMKEHUs (BTOPOTO U Jp.).

[1K-3.2 Pa3zpabatbiBaeT 1 aHATM3UPYET MaTeMaTHIECKIE MO B 00JIacTH ecTe-
CTBEHHBIX, TEXHUYECKUX MJIM IKOHOMUYECKHUX HaYK.

1.Pa3zpaboTaTh HEIMHENHYIO MAaTEMATUYECKYIO MOJENIb TUHAMUKHU OPTO-
TPOITHOM TOHKOW 000JI0YKH U OMPEICTUTh TPAHUIIBI €€ TPUMEHUMOCTH. .

2. PazpaboTaTh HEMUHEIHYIO MaTEMaTHUYECKYIO MO/IENb JMHAMUKH JIBYX-
CJIOMHOM TOHKOW 00OJIOUKH M 1aTh aHAJIU3 TOYHOCTU PE3YJIbTATOB B 3aBUCUMOCTHU
OT MapaMeTPOB 0OOJIOUKH.

Cnoco6 mpoBenenus mo Bcem 3agadam 11K -3.1, [1K -3.2— nucbMeHHBI.

Kpurepun oneHnBanums:

- JIaHO TIOJTHOE€ 0OOCHOBaHME pELIeHMs 33Jaud U 3ajlada pelieHa MOJHOCThI0 — 6

0aJlJIoB;



- pereHue 3aa4i HeIOCTaTOYHO 0OOOCHOBAHO —5 0aJlIoB;

- pellIeHre 3a]]a491 COJIEP>KUT HETOYHOCTU M HEJTOCTATOYHO 0OOOCHOBAHO

— 4 6ann;

- pereHue 3aa4u He 000CHOBAHO M COJIEPIKUT IPpyObIe OMHMOKU — 2 OaJia.

IK-4 Crioco0OeH UCIob30BaTh COBPEMEHHBIE METOBI Pa3pabOTKHU aITOPUTMOB U
POrpaMMHOr0 oOecrieyeH s AJis BHITIOJIHEHHS pacyeToB Ha 0a3e MaTeMaTUYECKUX
MoJenen

[1K-4.1 Pa3pabartbiBaeT adropuTMbl pElICHH 3a]a4 Ha 0a3e MaTeMaTU4eCKUX MO-
JeTen.

1. Ha ocHoBe metona byOHoBa-T"anepkuHa pa3paboTarh alrOpuT™M PEIICHUS
3aJlayd O HEJIMHEWHBIX COOCTBEHHBIX KOJIEOAHUSX TOHKOMW IMJIMHAPUYECKON 000-
JOYKH.

2 Ha ocnoe metona Ilyankape pa3paOoTaTh alrOpUTM PELICHUS 3aJa4H O
BBIHYKJICHHBIX HETMHEHWHBIX KOJICOAHUSX TOHKOMN TIJIACTHHBI.

[1K-4.2 Pa3pabatbiBaeT mporpaMMHOE OOCCTICUCHHE IS PeaTU3aliy aJlTOPUTMOB
perieHus 3aa4 Ha 0a3e MaTeMaTHYEeCKUX MOJIENEH.

1. PazpabotaTh nmporpamMmmHoe oOeclieYeHUe M0 peaiu3aluu alropuTMa pe-
IICHUST 33/1a4d O HEJIMHEHWHBIX COOCTBEHHBIX KOJICOAHUAX TOHKOW HUIUHApUYE-
CKOM 000JIOYKU. BBHIMOJHUTH BBIYUCIUTEIBHBIM IKCIIEPUMEHT B 3aBHCHUMOCTH OT
napaMeTpoB 00OJIOUKH.

2. Pa3zpaborarh nmporpaMMHOE OOECIIEUCHHE MO peaanu3aluid ajJropuTMa pe-
IIICHUS 337291 O BBIHY)KJECHHBIX HETMHCHHBIX KOJICOAHUSAX TUTACTUHBI WM TOHKOU
MUIUHAPUYECKONH 000JI0UYKH. BBIMOTHUTE BRIYUCITUTEIBHBIA AKCIIEPUMEHT B 3aBH-
CUMOCTH OT TTapaMeTPOB TOHKOCTEHHOM CUCTEMBI (TJIACTUHBI, 00OJIOUKH ).

Crnioco6 mposeaenus o Bcem 3agavam 11K -4.1, T1K -4.2— nucbMeHHBIH.

Kpurepun ouenuBanus:

- 33/1a4a peNIeHa MOJHOCTHIO M BBIMOJIHEH YUCICHHBIN SKCIEPUMEHT
— 7 6an710B;
- 33/1a4a peIieHa MOJHOCTHI0, HO BBIYUCIUTEIIbHBINA IKCIIEPUMEHT BBHITIOJHEH HE B

IIOJITHOM 00BeMe — 5 0ajjIoB;



- peleHre 3a1a49 COACPKUT HETOYHOCTU U BBIUMCITUTEIHHBIA SKCIEPUMEHT HE BBI-
IIOJIHEH —3 OaJlia;
- pellieHre 3a7a4d COACPKUT IpyOble OMMOKUA U BBIYUCIUTEIbHBIA IKCIEPUMEHT
HE BBIIOJIHEH - 2 Oaua.
V. Yueb6Ho-MeTOqu4ecKkoe U HH(GOPMAIIMOHHOE 00ecTieyeHHe THCIMILTHHBI

1) PexoMeHtyemast uTeparypa:

a) OCHOBHas UTEpaTypa:

1. Jlanunor H.H. Maremarndeckoe MojenupoBaHue: ydeOHoe Tmocobue /
H.H. Janunos. — KemepoBo: KemepoBckuii rocynapcTBeHHbIN yHUBepcuteT, 2014.
— 98 ¢. — ISBN 978-5-8353-1633-5; [OnextponHsiii pecypc]. — Pexxum mocty-
na: //biblioclub.ru/index.php?page=book&id=278827

2. MareMaTn4yeckoe MOICTUPOBaHNE TEXHUIECKUX cucteM: yueOnuk / B.I1. Tapa-
cuk. — MuHck : HoBoe 3nanue ; M. : UTHOPA-M, 2017. — 592 c¢. — (Bpiciiee
oOpazoBanue: bakanaBpuar).- Pexxum noctymna:

http://znanium.com/go.php?id=773106

3. MareMatuueckoe MOICIMpOBaHUE U MMpOeKTUpoBaHue: yueoHoe nocooue / A.C.
Konomenuenko, .H. KpaBuenko, A.H. CraBues, A.A. [lonyxun ; mox pex. A.C.
Konomeiuenko. — M.: THOPA-M, 2018. — 181 ¢c. —
www.dx.doi.org/10.12737/textbook 59688803c3ch35.15568286. - [1ek-
TPOHHBIHN pecypc]. - Pexxum goctyna: http://znanium.com/go.php?id=884599

0) IOoTMOTHUTENbHAS JIUTEpaTypa:
1. Kynuno A.H. MaTemaTtudeckoe U YMCICHHOE MOJISIMPOBaHUE Mpoliecca moTe-
pU YCTOMUYMBOCTUM HEOJHOPOAHBIX 000J0uek. YueOHoe mocoodue., TBepn: Trep-
CKOM rocyiapcTBeHHbIl yauBepcuret, 2016. 44 ¢. Tupax 100, 2,75 0.1
2. KonoxonwioB, B.H. Matemarnueckoe MoieTMpOBaHNE MHOTOAr€HTHBIX CUCTEM
KOHKypeH1uu 1 kooneparuu (Teopus urp mist Beex): yueoHoe nmocodue / B.H. Ko-
aokoibiioB, O.A. ManadeeB. — Onextpon. nan. — Cankr-IletepOypr : Jlanb,

2012. — 624 c. — Pexxum noctyma: https://e.lanbook.com/book/3551

3. 3yOumnckmii A. A. JluckpeTHbie MaTeMaTH4eCcCKue Moaenu. HadanbHble TOHSATHS

W CTaHJapTHBIE 3ajauu: yuyeOHoe mocodue / A.A. PyGuunckuit. - M.: Jlupekt-


http://biblioclub.ru/index.php?page=book&id=278827
http://znanium.com/go.php?id=773106
http://znanium.com/go.php?id=884599
https://e.lanbook.com/book/3551

Menua, 2014. - 269 c. - ISBN 978-5-4458-3802-9; To e [DnekTpoHHBIA pecypc].
— Pesxum nocryma: //biblioclub.ru/index.php?page=book&id=240557

2) ITporpamMHOe oOecIicueHIE

KomunbrorepHbiii Kj1acce (pakyjJabTeTa NPUKJIAAHON MAaTEMAaTHKH U KHOepHe-
THKH Ne 249
(170002, TBepckas 00.1., r.TBepb, CagoBblii mepeyJiok, 1.35)

Cadence SPB/OrCAD 16.6

['ocynapcTBeHHBINM KOHTPAKT Ha MOCTaBKY

JMLIEH3UOHHBIX IPOIPaMMHBIX IIPOAYKTOB
103 - T'K/09 ot 15.06.2009

FidesysBundle 1.4.43 x64

AKT npuema nepegaydu 1o J0roBopy
Ne(02/12-13 o1 16.12.2013

Google Chrome

OecIuIaTHO

JetBrains PyCharm Community
Edition 4.5.3

OecIuIaTHO

Kaspersky Endpoint Security 10 qis
Windows

AKT Ha niepenauy npas [1K545 ot
16.12.2022

Lazarus 1.4.0

OecIuIaTHO

Mathcad 15 M010

Akt nipegocrasnenus npas M1C00000027 ot
16.09.2011

MATLAB R2012b

Akt nipenocrasnenus npas Ne Us000311 or
25.09.2012

MiKTeX 2.9 OecrIaTHO

NetBeans IDE 8.0.2 OecruiaTHoO

Notepad++ OecriaTHO

OpenOffice OecIuIaTHO

. . noroBop Nel3918/M41 ot 24.09.2009 ¢

Origin 8.1 5r2 3A0 «Codyrlaits Tpeiim

Python 3.4.3 OecriaTHO

Python 3.5.1 (Anaconda3 2.5.0 64

bit) OecriaTHO

R for Windows 3.3.2 OecriaTHO

STATGRAPHICS Centurion XVL.II

Akt npuema-niepenaun Ne Tr024185 ot
08.07.2010

MHoroQyHKIIMOHATBHBIN peaK-
Top ONLYOFFICE 6ecninataoe 10

OecIuIaTHO

OC Linux Ubuntu 6ecrmutataoe T10

OecIuIaTHO

3) CoBpemenHbIe MpodeccuoHanbHbIe 0a3bl JaHHBIX 1 HH)OPMAIMOHHBIC CIIpa-

BOYHBIC CUCTEMBI:



http://biblioclub.ru/index.php?page=book&id=240557

1. 5BC «ZNANIUM.COM» www.znhanium.com;

2. ObC «YHuBepcureTckas Oubmmoreka onmainy https://biblioclub.ru/;
3. OBC «Jlanby http://e.lanbook.com.

4) [epedeHp pecypcoB HHPOPMAITOHHO-TETICKOMMYHHUKAIIMOHHON ceTh «H-

TCPHET», H€06XOI[I/IMI)IX JJ1 OCBOCHMS JUCHUTIIIMHBI:

Wurepuer — yausepeuteT http:// www. Intuit.ru.
V1. MeToanueckue MaTepraJibl VI 00y4AIOIIMXCS 110 OCBOEHHIO TUCIUILINHBI
1. MeTonuyeckne peKOMEHIALHMM IO OPraHU3ANMU CAMOCTOSITEbHOI PadoThI
CTY/JIE€HTOB U 10 MOAr0TOBKE K MPAKTHYECKUM 3aHSITHSAM:
1. OcoGeHHOCTH MaTeMaTHYeCKOro MOJCIIMPOBAHUSl JUHAMUKA TOHKHX OOOJIOYEK.
OcnoBHas nurepatypa [1] . 1, 2. ctp. 3 -19.
3aaun TUIA: CM. AOIOJIHUTENbHAS JImTepaTypa [2], L. 1, cTp. 13.
2. Maremaruueckas v ¢pusnueckast MoJiesiu 1ehOpMUPOBAHUS TOHKUX 00O0JIOUEK.
OcHoBHast ;mtepatypa [1] r. 1, ctp. 3 -19. 3agaum tuna c.
JlononauTenbHAs muteparypa [1], mexius 1, ctp. 1 —25; [3], r1. 1, 2. ctp.7 — 50.
3. Mertonbl ¥ aJrOpUTMBbI pEllIeHHs 3a/1a4 TWHAMUKA aBTOHOMHBIX HEJIMHEHHBIX Jie-
(bopMHpYEMBIX CUCTEM
OcnoBnas yutepatypa [1] . 3, 4. ctp. 20 - 41.
3aauM TUIA: CM. JIOMIOJHUTENbHAS JuTeparypa [2], . 2, ctp. 75, c1p. 86, 87,
89.
4. MeTozpl ¥ aJITOPUTMBI PEIICHHUS 3a]a4 JMHAMUKA HEABTOHOMHBIX HEJTMHEUHBIX JIe-
(bopMHpYyEMBIX CUCTEM
OcHoBHas juteparypa [1] ri. 3, 4, [2], [3].
3aiaum TUIIA: CM. JOTIOJHUTEIbHAs TuTepatypa [2], ti. 3, ctp. 142, ctp. 149;

[1] nexus 4, ctp. 60, 73.

2. TemaTuka 3aHATHI.
Tema 1. ITocTpoeHre MaTeMaTHYECKUX MOEIIEH TUHAMUKH TOHKHUX 000JIOUEK.

OcHOBHOE COJIep)KaHHE:


http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/

- HekoTopble cBelieHUs] U3 TEOPUU MOBEPXHOCTEH: MepBasi U BTOpas KBaJpaTUUYHBIC
dbopMBI TIOBEPXHOCTH, U PEPEHIIMPOBAHIE KOOPAUHATHI OPTOB, HOPMAIBHBIC WU
TJIaBHBIC
- OCHOBHBIE TIOJIO’KEHUSI U TEOPEMBI BBIBOJIbl YPABHEHUH JBMKEHUS AJIEMEHTA TOHKOM
00OJIOYUKH.
- @OpMyYIMPOBKA IPAHUYHBIX Y HAYAJIBHBIX YCIOBUH.
Tema 2. MeTozp! 1 alrOpUTMBI PELLIEHHS 33a4 JUHAMUKY TOHKHX 000JIOYEK.
- [IpubnmmxeHHO-aHATTMTUYECKUE METONbl pelleHust 3amad: MeTton byOHOBa-
["anepkuna, meron Ilyankape, MeToa BO3MYILIEHUH, METO/I TAPMOHUYECKOTrO OanaHca u
Ap.
B xoze 3aHsATHIl B paMKaX TEMbI H3y4YarOTCsL:
- [IpuMeHeHue BhIlIE YKa3aHHBIX METOJIOB K PEIICHUIO KOHKPETHBIX 3a/1a4 JUHAMUKU
TOHKUX 000JIOYEK.
- [locTpoeHre anropuTMOB YHCIEHHOTO PACYETa OCHOBHBIX XaPaKTEPUCTUK TUHAMUKA
TOHKOCTEHHBIX CUCTEM (000JI0UEK, IIACTHH).
3. TpeOoBaHuUsI K pEHTHHI-KOHTPOJIIO.
Moy 1.

KontponbHas pabora.
Temaruka:
1. ITocTpoeHne MareMaTn4ecKux MOJIEIIEN HETMHEWHOW TMHAMHUKHA TOHKUX 000JI0YEK.
TunoBou BapuaHT 3a1ay:

3anayva 1. Cm. gomn. Jlureparypy [2], ctp. 13.

3amaua 2. Cm. gom. Jlurepatypy [2], . 2, ctp. 87.
2. KomuectBo 6ayuioB — 15: Ha TeKyIuii KOHTPOJIb —5, MOTyJIbHBIN KOHTPOJIb — 10.

Monyns 2.

KontponbHas pabora.
Temaruka:
1. Metozp! perieHus 3a1a4 JMHAMUKA TOHKHX 000JIOU€EK.
TunoBou BapuaHT 3a/1a4:

3anayva 1. Cwm. gomn. Jlureparypy [2], i1 .3 ctp. 142.



3amava 2. Cm. gom. Jlureparypy [2], . 3, ctp. 149.
3amava 3. Cm. gom. Jlureparypy [2], . 3, ctp. 73.
2. KomnyecTBo 6ayioB — 15: Ha TEKyIUi KOHTPOJIb —5, MOTYJIBHBIN KOHTpoJIb — 10.
2. Boripocs! 1711 MOATOTOBKHU K K3aMeHY:
1. IlepBast kBagpaTuuHas hopma MOBEPXHOCTU U €€ 3HAYCHUE B MOJEIMPOBAHUM TOH-
KHX 000JIOYEK.
2. Bropas kBaapatudHas popma moBEpXHOCTH.
3. HopmanpHas v rmaBHbIe KpuBHU3HBL. CpenHsis v ['ayccoBa KpUBU3HBI.
4. TnddhepenipoBanust KOOPAUHATHRIX OpTOB. Y cioBus Kogamu-I"aycca.
5. OcHoBHBIE NoNOXeHus runotes3bl Kupxrogdda-Jlssa.
6. Henuueitnass matemaruydeckass MoJiesib J1eOPMHUPOBAHUS IIWIMHAPHUUYECKONH 000-
JIOYKHU.
7. YpaBHEHHsI COBMECTHOCTH JiehopMaliiii U MX 3HAYCHUE.
8. duznueckas MoJielb J1ehOPMUPOBAHUS TOHKUX 000JIOUEK. Y CHITUSI U MOMEHTHI.
9. IloTeHmanbpHast SHEPIUs ynpyrou AeGopmaiviyi TOHKUX 000JI0YEK.
10. Bapuanmonnsiii npunimn Jlarpanxka. Teopema Jlarpanxa-/lupuxie.
11. Meton byOnoBa-I'anepkuna. HenuueitHast 3amaya 0 COOCTBEHHBIX KOJEOAHUSIX
TUIACTHUH.
12. Merton BO3MYIIEHUH IS PEIICHUS 3371a9 O COOCTBCHHBIX HEJTMHEMHBIX KOJIeOaH!-
SIX TOHKMX 00OJIOUEK.
13. Cymnocts Metoaa [Tyankape. OCHOBHBIE TTOJIOKEHUSI METO/IA.
14. Metox rapmonndeckoro Oananca. OnpeneneHue aMIbIMTyTHO-4aCTOTHBIX Xapak-
TEPUCTUK HETMHEMHBIX KOJICOAHUH TIaCTHH U 000JI0YEK.
15. BeiHyXaeHHbIe HEMMHEHHBIC KoJleOanus TuiacTiH. Meron byoHnosa-I anepkuna.
16. Meton Ilyankape. AAropuT™M MOCTPOECHHS NMEPUOAMYECKMX PEILIEHUM ISl aBTO-
HOMHBIX JUHAMUYECKUX CHCTEM.
17. HeaBTOHOMHBIE KBa3WJIMHENHBIE CUCTEMBI. PellleHre HeJTMHEeWHBI3 33]1a4 Ha OCHO-
Be Meroza [ lyankape.

3. TumoBble 321241 IJIs1 CAMOCTOSITEJILHOM Pa00ThI CTY1€HTOB



3angauva 1: [TocTpouTh MaTEMaTHUECKYIO MOJIEIb HETMHEWHBIX COOCTBEHHBIX
KOJICOAHUN TOHKOW MMIMHAPUIECKON 000104KH: paanyca — R, TommmHoi — h,
JUIMHON — L C MCNOJb30BaHUEM TEOPHM MOBEPXHOCTEN M 3aKOHOB MEXAHMKH Je-
dbopMHpyeMOTO TBEPAOTO Tea M ypaBHEHUM JlarpaHxka BTOporo posa.
Br1OpaTe MeTO MCCIeA0BaHNs, COCTABUTh aJTOPUTM ONPEIEIIEHUs COOCTBEHHBIX
4aCTOT LMJIMHAPUYECKON 000JIOUKH.

3azmaya 2: C uCnosb30BaHUEM BapUallMOHHOTO NpHHIMNA Jlarpanxa cocra-
BUTh MAaTEMaTHUYECKYI0 MOJI€JIb COOCTBEHHBIX HEIMHEWHBIX KOJ€OaHUN TOHKOM
IJIACTUHBI.
Ha ocHoBe metona byOHoBa-I'anepkuHa cOCTaBUTh aJITOPUTM OIPEIEICHHS COO-

CTBEHHBIX YaCTOT TOHKOM MJIaCTUHbI IIpHU MIApHUPHO OIICPTBIX Kpaigx.

332[3‘13 3: OHpCI[eJII/ITI) AMINIATYIHO-Y4CTOTHYIO XAaPAKTCPUCTUKY OJIA HC-

JIMHEHHBIX KOoJIeOaHmM CUCTCMBbI, YPAaBHCHHUC IBUIKCHUA KOTOpOﬁ HUMCIOT BH:

2

% +A7X +px® = 0,
rjae | — Majas BenmarHa (p < < 1), A2 — KBaJpaT COOCTBEHHOMN 4acCTOThI JTUHEHHON
CHUCTEMBI.
Petienrie mpoBeCTH ¢ UCIMOJIHL30BAaHUEM METO/Ia BO3MYIIICHUI U MeToAa byOHOBa-
I'anepkuna. Pe3ynbpTarsl pelieHui CpaBHUTb.

3anaya 4: C ucnoyib30BaHUEM METOJIa TAPMOHUYECKOT0 0ajaHca U METo/1a

BO3MYLLUECHUHN ONPENEIUTD AMIUIUTYIHO-YaCTOTHYIO XapaKTEPUCTUKY HEIIMHEWHBIX

KOJICOAHMI TJIACTUHBI, ypaBHEHUE JBUKEHUS KOTOPOH UMEET BUJI:

dz
S+ WR(E+ pg?) =0,

e w3 — cOOCTBEHHAs YacTOTA IUIACTHHEI, |- Manasd BeanunHa (u < < 1).
CocTaBUTb aNTOPUTM pacyeTa U CPaBHUTH MOTYUYEHHBIE PE3YyJIbTaThI.

VIl. MaTepuanabHo-TeXHU4YECKOe o0ecrieyeHne

- KOMITBIOTEPHBIN KJ1aCC, OCHAILIEHHBIN BBICOKOIIPOU3BOAUTEIBHBIMHA KOMITBIOTEPAMU C

HCO6XO)II/IMBIM IIporpaMMHBIM o0OecIieueHHEM 1 BO3MOKHOCTEIO BbIXOJa B I/IHTepHCT;



- IMIICH3UOHHOE TIPOTPaMMHOE 00eCTiedeHe — MaKeT CUMBOJIbHOM MaTtemMaThky Ma-
ple; maker 1¢ Matlab;

- OCHOBHbIE IHTEpHET-PECYPCHI;

http://www.maplesoft.com - caiit xommanuu Waterloo Maple (Maple);
http://www.mathworks.com - caiit komnanuun MathWorks (Matlab);

http://www.exponenta.ru.

Jlist aymuTopHO# pabOTHI.

VYyebnas aynutopust Noe 7 | OcHailleHa KOMIUIEKTOM y4eOHOM MeOeI U MEJTOBOM
170002, Teepckas 06a1., | TOCKOM.

2.Teepb, Caodosviii nepe-
V0K, 0.35

Jlia camocTosiTennbHOM pabOThI.

[Tomemnenune aisi caMocTOsITENbHOU paboThl o0y4a- | Habop yueOHoM mebenu,
romuxcsi: Kommnbrorepusiii kiace Ne2 axynbrera | KOMIIBIOTED,

I[IMuK Ne 249 IIPOEKTOP.

170002, Teepckas 06a., 2. Teeps, Cadoswiii nepeyiok,
0.35

VIIl. Cenenusi 06 00HOBJIEHHH padoyeii MPOrpaMMbl TUCITUILTHHBI

[aTa u nporo-
e Of;::lBeJ;"leszm pasaena OmmcaHIe BHECEH- KOJI 3acefaHus
o | P POTpamMMmbl HbIX U3MEHeHMIt Kagenpel,
TUCITATITIMHBI yTBepAUBIIET0
U3MEHeHUsl
1 11. 2) IlporpammHuoe obec- | Buecensl namenenus B | Ot 24.08.2023
NeUYeHne ciucok [10 rojia, MPOTOKOJI
Ne 1 yuenoro co-
BeTa (haKynpTeTa
2 V. 1) Pekomenayemas Oo6noBnenne ccbutok | Ot 24.08.2023
auTeparypa Ha JIUTEpaTypy rojia, MpoTOKOJI
Ne 1 yuenoro co-
BeTa (haKkyapTeTa



http://www.exponenta.ru/

