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1. HEJIM 1 BAJJAYU JTUCHUTTJINHBI

1.1. Heau AuCIUIIHHBI

[enp u3ydeHus: TUCUUIUIMHBL — PaCHIMPUTh MPEICTABICHUS CTYICHTOB O
MOJICIMPOBAHUU KaK METOJIE HAyYHOI'O MO3HAHUS, MPUBUTH MPEACTABICHUS O
MaTeMaThKe  Kak  Hayke 00 aOCTpakTHBIX TMOHSTUSX M CTPYKTypax,
MOJICTHUPYIOIMIMX T€ WM HMHBIE CTOPOHBI pPeajbHOrO0 MHUpPA, O3HAKOMUTH C
UCIIONb30BAaHMEM  KOMITbIOTEpa Kak  CpeACTBa MO3HAHUS W HAy4yHO-
UCCIIEIOBATENIbCKON  JCSTeNbHOCTH, C(HOpPMHpOBaTH Yy CTYAEHTAa HaBBIKU
pelIeHus] MpPaKTHYeCKUX 3a1a4d Ha DBM.

1.2. 3agauu ocBOeHUSA TUCHUILIHHBI

1.2.1. dopmupoBaHue y CTyIEHTOB 0a30BBIX 3HAHUW MO MpobIeMaM
pa3pabOTKU MPAKTUYECKUX METOJIOB M  TEXHOJOTUW  aHAJIMTHYECKOTO U
OpUOIMIKEHHOTO YHCIIEHHOTO aHaliM3a PEeXUMOB (PYHKIIMOHUPOBAHUS CIOKHBIX
TPyOOIIPOBOJHBIX CHCTEM, KOMIUIEKCHOTO PEIICHUs MPOU3BOJCTBEHHBIX 3aja4
NOBBIUIEHUSI O€30IaCHOCTH, JKOJOTMYHOCTHU U 3(PPEeKTUBHOCTH OOBEKTOB
TOIIMBHO-3HEPT€TUUECKOT0 KOMILJIEKCa

1.2.2. dhbopmupoBaHre HABBIKOB PEIICHUS HAYYHO-HUCCIEAOBATEIBCKUX U
OPUKIAJHBIX 3a/7ad B HEPTErazoBOil OTpacid ¢ MO3UIUN  KOMIUIEKCHOTO
aHalli3a MEXaHW3MOB U TPOIIECCOB TEPEHOCA B CIOXKHBIX CPEAax

1.2.3. yrnybrmenue  MareMaTudeckoro  oOpa3oBaHUSI U Pa3BUTHE
MPAKTHYECKUX HABBIKOB B 00JIACTH MPUKIIATHOW MAaTEMaTHKU

1.2.4. TlpuoOpeTeHne HABBIKOB MOJEIMPOBAHUS JJs  TOCIEAYIOICH
OpakTHUecKo  paboTel B 0OJMACTH TPOEKTUPOBAHUS U OKCIUTyaTalldiu
TEXHUYECKUX CHUCTEM, KaK Ba)XKHOM COCTaBHOW YacCTH CHCTEM MAarucCTpPajbHOTO
TpaHcnopTa HeTH, Ta3a U HeTEMPOyKTOB

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOI
HucrumnHa «MareMatuueckoe MOJEIUpOBaHUE B HE(TEra3oBOM JEie»
OTHOCHUTCS K TUCIMIUIMHAM 4acTH, (GOPMHUPYEMOI ydaCTHUKaMHU 00pa30BaTeIbHBIX
OTHOIIEHUH (IUCIUILTNHA TT0 BBIOOPY) Os10Kka b1.

3. HEPEYEHD INIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 110
JUCHUIIJIIMHE
[Ipomecc wm3ydeHUsT MUCHUILIMHBI «MaTeMaTHYeCKOe MOCIUPOBAHUC B
He(dTera3oBoM Jiesie» HalpaBicH Ha POPMUPOBAHUE CIICTYIONTUX KOMIICTCHITHI:
VYK-1 - Cnoco0OeH ocCylIecTBISATh MOUCK, KPUTHUECKUN aHAM3 U CHUHTE3
uH(OpPMAIUH, TPUMEHSITh CUCTEMHBIN ITOXO/I JJIs PEIICHHSI TIOCTABJICHHBIX 3a1a4
[IK-5 - CnocoOeH mpoBOAWTH MPUKIAIHBIC HAYYHBIC HCCICIOBAHMS IIO
npobnemam HedTerazoBoil orpaciu B cepe dIKCIUTyaTanmui U OOCITY>KHBaHUS
00BEKTOB TPAHCTIOPTA U XpaHECHUS HE(PTH, raza U MPOTYKTOB MEePepadbOTKU

Pe3yabTarbl 00yueHnsl, XapaKTepu3yrolue

Komnerenuus
¢hOopMHUPOBAHHOCTH KOMIIETEHUMH

VK-1 3HaTh METOIbI IOCTAHOBKH U aHaIM3a MPUKIaJHbIX 3a/1a4,
pasIMuYHbIE BADUAHTHI PENIEHHS 3124, HX JOCTOMHCTBA M




HEJOCTATKU

YMeTh rpaMOTHO, JIOTUYHO, APIYMEHTHUPOBAHO
dbopMupoBaTh COOCTBEHHBIE CYKICHUS U OLEHKU MTPH
IIOCTPOCHUH MAaTEMaTHYECKHUX MOJIEIIEH.

BJ'IaI[eTB METOJaMM aHaJIM3a 3aaa4u, BbIJACIIAA €€ 0a3oBEIE
COCTaBJIAOIIMUEC, METOAAMM OIIPCACIICHUA U OLUCHKH
MMPAKTUICCKUX HOCJ'IGI[CTBI/Iﬁ BO3MOKHBIX peIHeHI/IfI 3aJa4uu

[TK-5

Buatb M e TOoAbl aHaAaNK3a
MHbDOPMaAaULKUKM NO
TEXHONOIMNCMYEeCKUM NpouLeccam
M paboTe TEXHUYECKMUX
YyYCTPOMUCTB B HedbTerasoBoWu
O TP acnu Bchepe dKCIUTyaTaIUU U 0O0CITy>KMBAHUS

00BEKTOB TPAHCTIOPTA M XpaHEHHS HEPTH, T'a3a U MPOTYKTOB
nepepadoTKu

YMeTb nNnnaHUMpoBaTh U

NPOBOAOMUTbL HEeOb6BXOAUMBIE
SKCNepuUMeHTsl,
obpabaTbBaTb, B TOM YyMUucne c
MCNONb3O0OBaHWEM NPUKMTAMDHBLIX
NnporpaMMHbBIX NTPOAYKTOB,
MHTepnpeTMUpoBaATHL
pe3ynbTaTh MU Aenarthsb
COOTBEeTCTBYWMNE BblBOA b

Brageth CNOCOBGBHOCTGBLIO
Mmcnonbe3oBaTb OU3IUKO-
MaTeMaTMYeCKUN annapart
OLNS peweHMA pacyeTHO-
AaHaAaNMWTMUYEeCKUX 3apgauy,
BO3HMKAaAWWMUX B X04e
npodecCcCUMOHANbHOM
LeATenNnbHOCTM

4. OB BEM N CIUITJINHBI
OO6mmas TpyI0€MKOCTh JAUCITUILINHBI «MaTtemMaThuueckoe MOJICTHPOBAHUE B

He(TEera3oBOM JIeJIe» COCTABIISIET D 3.€.

Pacnipenenenne Tpy10€MKOCTH JUCLUIUIMHBI 10 BUJAM 3aHITHI
ouyHasi popma o0yueHust

Cemectp

Buasl yueOoHOM paboTh Beero Bl

4acoB 5

AyIHUTOpPHBIE 3aHATHS (BCEr0) o4 o4
B Tom uncre:

Jlexuuu 18 18

[Tpaktuueckue 3ausatus (113) 18 18

JlabopaTtopusie pabotsl (JIP) 18 18




CamocrosiTesibHas padoTa 81 81
KypcoBasi padora + +
Yacel Ha KOHTPOJIb 45 45
Bubl npoMeKyTOYHOM aTTECTAlUH - YK3aMEH + +
OO61ast Tpy10€MKOCTb:
aKaJIEMAYECKUAE YaChl 180 180
3ad4.e. 5 5
04HO-3204Hasi popma o0yueHust
Cemect
Buner yaeGHoM paboThI Beero bl P
9acoB 5

AyAUTOpPHBIE 3aHSATHSI (BCET0) 40 40
B Tom uncne:
Jlexnun 16 16
[TpakTueckue 3anarus (113) 16 16
JlabopaTtopusbie pabotsl (JIP) 8 8
CamocrosiTesibHasi padoTa 104 104
Kypcosasi padora + +
Yackl Ha KOHTPOJIb 36 36
Buibl npoMeXyTOYHOM aTTecTaluu - 9K3aMeH + +
OO6m1ast TpPy10€MKOCTb:
aKaJeMUYECKHUE YaChI 180 180
3a4.e]l. 3) 3)

5. COAEP KAHUE JUCHUIITIMHBI MO4Y JIS)

5.1 Copep:xxaHue pa3iejoB JUCHUIIMHBI

TPYAOEMKOCTH 10 BUAAM 3aHATHH

ouyHasi popma o0yueHust

W pacmpeaejeHne

Ne

HaunmMeHnoBaHue TeMbI
/1

ConepxaHue paszena

Jlekig

ITpax | Jlao.
3aH. 3aH.

CPC

Bcero,
qac

1 |MopenupoBaHie Kak METO[
no3Hanus. BakHelmme
[OHSTHS, CBSI3aHHBIE C

Henun u 3amaum
MOJICITUPOBAHUSL.
MopenupoBaHue B

MaTeMaTU4E€CKUM MOJEIIHPOBAHUEM .
CiydaiiHble IPOLECCHl U X
KJIacCU(UKAIHSL.

€CTECTBEHHBIX M TEXHHYECKHUX
HayKax. AOCTpakTHBIE MOJCIH
u ux kiaccubukanus. [loHsTre
«MaTeMaTH4ecKass MOJENbY.
PasnuuHbple MOAXOABI K
KJacCUpUKaIIN
MaTEeMaTHYCCKUX MOJCIICH.
XapakTepUCTUKU
MOJETUPYEMOTO SIBIICHUSL.
Brueninne

U BHYTpPEHHHE XapaKTEPUCTUKH
MaTEMaTHYECKOM MOJICIIH.
3aMKHYTbIe MaTeMaTUUYECKHE
MOJIEIIN

10

24

Cryy4aifHble IPOLIECCHl C HEPEPHIBHBIM
BPEMEHEM U AUCKPETHBIMU COCTOSHUSIMU

[Totoku coObiTHii. OpANHAPHOCTS,
OTCYTCTBHE NOCIEAEHCTBYS,

cralMoHapHocTh. HezaBucumbie

10

24




MOTOKH. IHTEHCHBHOCTH MOTOKA.
Crnoxenue notokoB. [Ipocreiimmii
oTok coOpITHii. CTpyKTYypa
MPOCTEHINETO MOTOKA COOBITHH.
I'pa¢ cocrostHmit cucTemsl,
BEPOSTHOCTU COCTOSHUM. YpaBHEHUs
KonmoropoBa, MEEMOHHUYECKOE
TPaBHUJIO COCTABJICHUS YPABHEHUH.

CucreMa MaccoBOTO OOCITY)KUBaHHS C

OTKa3zaMHu

INoHsiTHE O CHCTEMaX MacCOBOTO
obciryxuBanus. Knaccudukarms
CHCTEM MacCOBOT0 00CITy)KHBaHUSI.
OpnuokanansHass CMO ¢ oTkazaMu.
I'pad cocrostHmii. YpaBHEeHHs
Konmoroposa. CtanuoHapHbli
PEXUM U NpeeNbHbIE BEPOSTHOCTU
cocrostHuil. MHorokanansHass CMO
¢ otkaszamu. ['pa¢ cocrosiauii u
ypaBHeHus Konmoroposa.
CranuoHapHsli pexxuMm. DopMyIsl
Opianra. OCHOBHbIE IOKa3aTEIN
3G HEKTUBHOCTH.

14

24

CucreMa MaccoBOTO OOCTYKUBaHHS C

0XKHIaHHEM

MHorokananbHas CUCTEMA C
OrpaHUuYEHHOM ouepensio. ['pad
COCTOSIHUM U ypaBHEHUS
Konmoropoga. Ilepexoanoii u
CTaI[MOHAPHBIH PEXKIM.
Onpenenenue NpeAenbHbIX
BeposiTHOcTell. [lokazaTenu

3G PEKTUBHOCTH Ha CTAIIMOHAPHOM
pexume. Dopmyiiel JIutTna.

15

24

YuceHHbIE METOBI PELICHUS
I depeHInaTbHbIX YpaBHEHUH

TlocTaHoBKa 3amauyM YHCIEHHOTO
muddepeHIupoBaHus.

Yucnennoe auddepeHImpoBaHme
Ha OCHOBE WHTEPIOJISIIIMOHHBIX
MHOro4jeHoB. OneHka
MOTPEIIHOCTH YUCICHHOTO IUdde-
peruupoBanus. YucnenHoe nudde-
peHnmpoBanue Ha DBM.
UncneHHbIe METOIBI PEIICHUS
3amaqn

Koum st 0OGBIKHOBEHHBIX

i depeHIHaNTbHbIX ypaBHEHHH.
Merton Pynre-Kyrra. Pemenue
KpaeBoi 3a7auu AJ1sl IMHEIHOTo
YpaBHEHHUS 2-0T0 TIOpsAKa
CBEJICHMEM K pPa3HOCTHOM KpaeBoi
3agade. Mertop ceTok

16

24

Henuneiinas napamerpuueckas
ONTHMU3AIUS

[Tapamerpuueckast ONTUMH3ALNS B
npoektupoBanuu. OnpeneneHue
JKCTpeMyMa aHAJIUTHYECKOMH
neneBoi ynknuu. [octanoBka
3ama4y ontuMm3anun. Kpurepun
ONTUMH3ALUH, POPMUPOBAHNE
neneBoid (GpyHKIUU B
MHOTOKPHTEPHAITBHOH 3amade
ontuMu3aluy. BriOop ympaBiseMbIx
napameTpoB. be3ycioBHas u
yClIOBHas onTHUMHM3auusa. Meton
wtpadueix GyHKIMHA. Metoast
MIOUCKA 3KCTpEMyMa LeIeBON
¢dbyrKIUH. MeTox
MMOKOOPANHATHOTO CITycKa. MeTo b
ciy4aifHOro rnoucka. Meroz
HAMCKOPEHIEro CITycKa.
OrnpeneneHue ONTUMAIBLHOTO Iara
IpY MHOTOMEPHOM IOHCKe. Metoxn
HebroToHa. AnmpokcHUMarus
rpajyeHTa LeNeBoil (QyHKIUH.
Onerka 3 (HheKTHBHOCTH METOJIOB
TIOWCKA B YCIOBHSIX CJI0KHOTO

16

24




penbeda HOBEPXHOCTH OTKIIHKA.
Merton conpsi>KeHHBIX TPAJHUEHTOB.
Meton peryiapHOrO CHMILIEKCA.
Meton nedopmupyemoro
MHOTOTpaHHUKa. MeTo/1 HenpsMOii
OINTHMH3AI[UU Ha OCHOBE
caMOOpraHu3aluu

Yackl H KOHTPOJIb

45

Hroro |

18

18

[ 18 [ 81

180

04HO-32049HAasi popma 00yueHust

HaunmenoBanue TeMbl

Conepxanue pasjena

Jlekng

IIpax
3aH.

JIab.
3aH.

CPC

Bceero,
yac

MogaenupoBanue Kak METOH
no3HaHus. Baxneimue

MOHATHUS, CBSI3aHHBIE C
MaTeMaTU4YE€CKUM MOJEIUPOBAHUEM .
Cry4aiiHble IpOLECcChl U UX
KJIacCHU(pUKAIHSL.

Henu u 3agaun
MOJIETHUPOBAHHS.
MopenupoBaHue B
€CTECTBEHHBIX M TEXHHYECKHUX
Haykax. AOCTpakTHBIC MOJCIH

n ux Kiraccupukanus. [loHsTue

«MaTeMaTH4ecKass MOJICINb.
PazmmuHple moaxoansl K
KJ1accu(pUKAIIH
MaTEeMaTHYCCKUX MOJCIICH.
XapakTepuUCTUKHI
MOJIETUPYEMOTO SIBIICHUSL.
Bremnune

Y BHYTPEHHHE XapaKTEPUCTUKH
MaTeMaTHYCCKOM MOMIEIIH.
3aMKHYTbIE MaTeMaTHYECKHE
MOJIENIN

16

24

CryuaifHbIe TIPOIIECCHI C HETIPEPHIBHBIM
BPEMEHEM U AUCKPETHBIMU COCTOSHUSIMU

ITotoku coGrrTHii. OpANHAPHOCTS,
OTCYTCTBUE NOCIEAEHCTBY,
cTannoHapHOCTh. He3aBucumele
MOTOKH. IHTEHCHBHOCTD TIOTOKA.
Crnoxenue notoxos. [Ipocreiimmii
MOTOK coObITHIA. CTPYKTYypa
MPOCTEHINETr0 MOTOKA COOBITHI.
I'pad cocTosHMIA CHCTEMBI,

BEPOATHOCTU COCTOSHUHN. Y paBHEHHUS

Komvoroposa, MHEMOHHIECKOE
MPABHJIO COCTABJICHNUS YPABHEHHUH.

16

24

Cucrema MaccoBOTO 06CJ'[y}KI/IBaHI/IH C
OTKa3zaMHu

[MoHsiTHE O CHCTEMaX MacCOBOTO
obcmyxuBanus. Knaccngpuxarus
CHCTEM MacCOBOT0 00CITy)KUBaHUSI.
OpnnoxananeHast CMO ¢ oTkazamH.
I'pad cocTosHMiA. YpaBHEHUSA
Kommoroposa. CtannoHapHBII
PEXHM 1 TIpeenbHbIe BEPOSTHOCTH
cocrostHui. MHOrOKanansHass CMO
¢ otkazamu. ['pa¢ cocrosiHuit u
ypaBHenusi Konmmoroposga.
CranuoHapHbli pexxuM. OopMyIisl
Op:anra. OCHOBHBIE MTOKa3aTeNn
3G PEKTUBHOCTH.

18

24

CucremMa MaccoBOIo 06CJIy)KI/IBaHI/I$I C
OXXHUJTAaHHUEM

MHorokaHanpHas CHCTEMA C
OTrpaHUYEHHO ouepensio. ['pad
COCTOSIHUM U ypaBHEHUsI
Konmoroposa. IlepexonHoii u
CTallMOHAPHBINA PEXKUM.
OnpeneneHye NpeaenbHbIX
BeposTHocTeil. [lokazaTenu

3 PEKTUBHOCTH Ha CTAIMOHAPHOM
pexume. Dopmyisl JIutTia.

18

24

YucneHHbIE METOIbI PEIICHUS
T QepeHITNaTbHBIX YPaBHCHUH

[TocTaHOBKA 3aJa4M YHCIEHHOTO
nuddepeHpoBaHUs.
Yuciennoe nudepeHpoBaHie
Ha OCHOBE HHTEPIOJSILUOHHBIX
MHOrowIeHOB. OneHka

18

24




MOTPEUIHOCTH YHCIIeHHOro audde-
peHuupoBanus. YucineHHoe
nuddepeniposanue Ha IBM.
UncneHHbIe METOIBI PEIICHUS
3agaun Komu 1 oOBIKHOBEHHBIX
i hepeHIaNTbHbIX ypaBHEHHH.
Merton Pynre-Kyrra. Pemenue
KpaeBOM 3aJauu AJsl IMHEMHOTO
ypaBHEHHUs 2-0ro TMopsaka
CBEJICHUEM K Pa3HOCTHOM KpaeBoil
3agade. Meron ceTok

6 Henunetinas napamerpuaeckas IMapamerpudeckast ONTUMHU3ANNS B
ONITHMU3ALHS npoexTupoBaHud. OmpeneneHne
IKCTpPEMyMa aHAIUTHYECKOI
ueneBoit pynkuuu. [loctanoka
3amad ontuMuzanuu. Kputepun
ONTHMH3AIHH, HOPMUPOBAHHE
neneBoi (GpyHKUUU B
MHOTOKPHTEPHAILHON 3ajade
ONTHMH3AIMH. BBIOOp yrpaBisieMbIx
napamerpoB. besycnoBHas u
YCJIOBHasl ONTHMH3aIusi. MeTox
mrpadHeIX GyHKOWA. MeToab
MOMCKA IKCTpEMyMa IIeJIeBOU
¢byakoun. Metox
MOKOOPANHATHOTO CITyCKa. MeTobI
ciIy4aiiHOro nomcka. Meron
HaMCKOpeHIero crycka.
Onpeznenenye ONTUMAJIBHOIO Il1ara
Y MHOTOMEPHOM TIoncke. Metox
HeroTona. Anmpoxcumanus
TpajfeHTa LeneBod (QyHKIHN.
Onenka 3()(heKTHBHOCTH METOJIOB
MOHUCKA B yCJIOBUSIX CIOKHOTO
penbeda HOBEPXHOCTH OTKIIHKA.
Mertox CONpsKEHHBIX IPaIHEHTOB.
Mertoz peryisapHOro CHUMILIEKCA.
Merox nedopmupyemMoro
MHOrorpaHHuka. Mero HenpsMoi
ONITHMH3AIN HA OCHOBE
CaMOOPTaHM3AINHI

7 Yacsl Ha KOHTPOITh 36

Hroro| 16 | 16 | 8 | 104 | 180

5.2 IlepeueHnb 1a00paTOPHBIX padoT

VYkaxxurte nepedeHsn J1abopaTopHbIX padoT

1. Meroasl Diiniepa NPUOIMKEHHOTO pEIIEHUS HAYaJIbHBIX 3a1ad s
OOBIKHOBEHHBIX (P PepeHIINAIbHBIX YPAaBHEHUI U OCOOCHHOCTH UX peau3alliy B
cucreme Mathcad (nm MatLab).

2. Metoast Pynre-Kyrra pemieHuss HadalbHBIX 3a7ad JJid  CHUCTEM
OOBIKHOBEHHBIX  Ju(depeHunanbublX  ypaBHeHMH. (Cuctema  MaccoBOTO
00CITy>KUBaHUS C OTKa3aMH.

3. HccrnenoBanne CHUCTEMBI MAacCOBOTO OOCTYXHBaHUS C OYEpEAbIO C
MTOMOIIIBI0 KOMITBIOTEPHOM mporpammbl B Mathcad.

4. Pemenue 3amad ONTHUMHU3AINMK C TOMOIIBI METOJOB TPaJIMCHTHOTO
CITyCKa.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBMM ¢  y4eOHBIM TJIAHOM  OCBOEHUE  JIMCIMIUIMHBI
MpeaycCMaTpUBaeT BBIMOJHEHUE KYypCOBOW pabOThl B 5 cemecTpe s OYHOU




dbopmbl 00ydeHUs, B 6 ceMecTpe AJIsT 09HO-3a09HON (POPMBI OOyIEHHUS.

[Ipumepnass TemaTuka

KYpCOBOU

pabOTHI:

«IIpumenenne

TCOpHUHU

CIIy4alHBIX OPOLECCOB JJIsI MOACIMPOBAHUS CHUCTEM U 00BEKTOB Hed)TeraBOBOﬁ

OTpaciIny
3aauu, pemaeMble NPy BBITTOJIHEHUH KYPCOBOM paOOTHhI:

* IPOBE/ICHUE aHAJIM3a MPUMEHSIEMBIX METOJIOB CIyYalHBIX MPOIIECCOB;

* IPOBEJICHUE aHAJIM3a CTAaTHCTUYCCKUX JAHHBIX 0 paboTe He(Tera3oBoro
000pyIOBAHUS;
* aHAJIM3 METOJIOB PEIICHHUS 3a]1aY;
* HJICHTU(HUKAIUSA TPUMEHSICMbIX MAaTEMATHUCCKHX MOJICIICH.
KypcoBast paboTa BKIItO4aT B ce0s pacueTHO-TIOSICHUTEIILHYIO 3aIHCKY.

7. OHUEHOYHBIE MATEPUAJIBI U151 TIPOBEJIEHUS

IMPOMEKYTOUYHOM ATTECTAIIUU OBYYAIOIIIUXCS IO
JAUCHUIIJIMHE

7.1. Onucanue mokaszareJieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHIUM

HA pa3jIMYHbIX ITanax ux (popMupoBaHUs, ONIMCAHUE HIKAJ OLlEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynbraThl TEKyilero KOHTPOJISI 3HAHUW U MEKCECCHOHHOW aTTeCTalluu

OLIEHUBAIOTCS IO CIEAYIOLIEH CUCTEME:

«aTTeCTOBAH»,
«HE aTTCCTOBAH».
Komme- | Pesyabrathl ofyuenns, xapakrepusyioniue Kpurtepuu
TEHIHUS yc(bOPMl/lpOB);HHOCT,l) K([))Ml'[eTl:]-lll)ll/ll/lul OHEHHBEHHH ATTeCTOBaH He aTTeCTOBaH
VK-1 3HaTh METO/IBI IOCTAHOBKHU U aHaJIN3a Tect Brinonaenune Hesrimonnenue
MpUKIAAHBIX 3a4a4, Pa3JIMYHbIC BapHUaHTLI pa60T B chK’ pa60T B chK’
pelIeHus 3a1a4, UX JOCTOMHCTBA U IPeTyCMOTPEHHBI | IPEIyCMOTPEHHBI
HEAOCTATKH it B pabounx it B pabounx
IporpaMMax IporpaMmax
VMeTb IpaMOTHO, JIOTHYHO, Pemenne cranmapTHBIX Beinonnenue Hesbimonnenue
apryMeHTHPOBAHO (OPMHUPOBATH MPAKTUYECKUX 3a7a4 paboT B CPOK, paboT B CpOK,
COOCTBEHHBIE CY)K/ICHUSI U OLICHKH pa TPETyCMOTPEHHBI | IPEIyCMOTPEHHBI
TMOCTPOCHUU MATEMATUYECKUX MOJCIICH. B pa6OLII/IX B pa6OLII/IX
IIporpaMMax IIporpaMmMax
Brnaners MmeTozamu aHanmiza 3anaqu, Pemenne nmpukiagHeIx Beinonnenue Hesbimonnenue
BBIZICTISIS €€ 0a30BEIC COCTABIIAIONINC, 3a/1a4 B KOHKPETHOM paboT B CPOK, paboT B CPOK,
METOZIaMH OTPEACICHUS 1 OLCHKN TpEeIMETHON 00IacTH | IPEAYCMOTPEHHBI | peycMOTpeHHBI
HpaKTI/I‘IUGCKI/IX TOCJIICACTBUH BO3MOXXHBIX B pa60LII/IX B pa60LII/IX
PCIICHNHU 3a/lavn
IporpamMmax IporpaMmax
I1K-5 3Hath MeToOoAbl aHanwu3sa |Tecr Brinonnenue Hesbinonnenue
MHbDOpPMaULKK NoO pabor B cpoK, pabor B cpoK,
TEXHONOMMYECKUM MIPEYCMOTPEHHBI | IPEAYCMOTPEHHBI
npoueccaM UM paborTe il B pabounx il B pabounx
TEXHUYECKHUX IIporpaMmax porpamMMax
YyYCTPOMWCTB B
HedbTerasoBo#
O TPpac K Bchepe dKCIUTyaTallUH U
00CITy)KMBaHUS OOBEKTOB TPAHCIIOPTA H
XpaHEeHUs He(TH, Ta3a U IPOYKTOB
nepepadoTKH
YMeTb nnaHupoBaThb |Pemenue crannapTHeIX Brinonnenue Hesbimonuenue
M NTpPOBOAMUTESL MIPAKTUYECKUX 3a/1a4 pabor B cpoK, pabor B cpoK,
HeobxoAuUMBbE MIPEYCMOTPEHHBI | IPEAYCMOTPEHHBI

KCNnepumMeHTbl,

it B pabounx

it B pabounx




obpabaTbBaTb, B TOM IporpaMmmax IporpaMmmax
yuncne c¢

Mmcnonb3oBaHMUEM

NPpWKIaZIHBb X

NPOrpamMMHBbl X

NPOAYKTOB,

MHTepnpeTuMpoOBaThL

pe3ynbTaTh MU

nenartTb

cooTBeTCTBYlWHUE

BblBOAbI

Bmageth C N oCO GHOCTHbIO Pemenue MPUKJIaJHBIX Bremmonnexnue HeBpimonnenue
Mcnone3o0BaThb 3a71a4 B KOHKPETHOM paboT B CPOK, paboT B CPOK,
dbun3nko- TIpeAMETHOH 00acTi MPELYCMOTPEHHEI | IPEAYCMOTPEHHBI
MaTeMaTHWUYeCKUHN i B pabounx i B pabounx
annapaT ANA mporpamMmmax nporpammax
pewWeHWA pacyeTHO-

aHaNMUTUYECKMX

3afpay, BO3HUKaAOWM X

B xone

npodeccuMoHanNnbHOMW

LEeEATENbHOCTM

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI

Pesynprarsl

OOy4eHHsI 0 YEThIPEXOAIBbHON CHUCTEME:

«OTIUYHON;
«XOPOLIOY;
«YJOBJIETBOPUTEIBHOY;

CHCYIOBJICTBOPUTCIILHO).

MPOMEKYTOUYHOTO KOHTPOJISi 3HAHWM OLIEHMBAIOTCA B D
cemecTpe ansi ouyHOM (popmbl oOyueHus, 6 ceMecTpe UIsl OYHO-3a09HON (OpPMBI

Komne
_ Pe3yabTaThl 00y4eHus, Kpurepun
XapaKTepH3yolHe OTJIHYHO Xopomo Yaosa. Heynosu.
TeHuu ¢()OPMHPOBAHHOCTL KOMIIETCHIIHH OnCHMBANHSA
s
VYK-1 [3Harh MeTOMBI HOCTAHOBKM U Tect Brinonnenu | Beinonnenue | Beimonnenue | B tecrte
aHanu3a NpUKJIaJHbBIX 33139, e tecta Ha | Ttecta Ha 80- | Tecta Ha 70- [menee 70%
Pa3sIMYHbIC BAPUAHTHI PEHICHUA 90_ 100% 90% 80% HpaBI/IHBHBI
3a4a4, UX JOCTOMHCTBA U X OTBETOR
HEJIOCTaTKHU
VMETh TPaMOTHO, JIOTUYHO, Pemenue 3apnaun  |IIponemoncr |IIponemonctp | 3agaun He
apryMeHTHPOBAHO (JOPMHPOBATH CTaHJAPTHBIX | PELICHEI B p upoBaH HpOBaH pelIeHbI
COOCTBEHHEIE CYMICHHS M OUCHKH  |yhayrygecks | ITOTHOM | BEpHBINA X0 | BepHBII X011
[IpH HTOCTPOCHHM MATCMATHACCKUX |y 351y obbeme u | pemenus | pemenus B
MOJIETIEN.
A MOJTyYeHbI | BCEX, HO HE | OOJBIIMHCTBE
BEpHbBIC MOJTyYeH 3amaq
OTBETBI BEPHBIN
OTBET BO
BCEX 3a/1a4ax
Braners meTosamu ananusa 3anaqu, |Pemenne 3amaun |[IIpomemomnct | [Ipogemonctp | 3amaun He
BBIICIIsIs €€ Ga30BbIC COCTABIIAIONIHE, NPUKIAAHBIX | PCIICHBI B p upoBaH HPOBaH pCIICHBI
MCTOZIaMH OTIPEICICHIA  OUCHKI 13313y B MOJIHOM | BEpHBIN X0J[ | BEPHBIN X0
TPAKTHHACCKHX MOCICACTBIH KOHKDETHOH | oObeMe M | pemeHns | penieHus B
BO3MOXHBIX PECHICHUM 3a1a4U <~
MPEMETHOW | MONydeHBI | BCeX, HO HE | OOJIBIIMHCTBE
obnacTi BEpHbIE MOJIy4€eH 3a7a4
OTBETHI BEPHBI
OTBET BO
BCEX 3a/1a4ax
IIK-5 (3mare M e T 0 4 bl Tecr Brimonnenu | Beimonnenue | Bemmonnenue | B tecte
aHanwuasa e Tecta Ha | Tecta Ha 80- | Tecta Ha 70- |menee 70%




MHbDOPMaAaLWUKU NO 90- 100% 90% 80% MIPABUIIBHBI
TEXHONOMMYECKHUM X OTBETOB
npoueccam #

paboTe

TEXHHUYECKHUX

ycTpoMWCTB B

HedTerasoBoMu

oOTpacnun Bchepe

9KCIUTyaTallud U 00CTy)KUBaHHA

00BEKTOB TPAHCTIOPTA U XPAHEHUS

HedTH, Ta3a U MPOLYKTOB

nepepadoTKH

YMeTsh Pemrenne 3amaun |[Ipomemoncr | [IpoxemoncTp | 3amaun He
nnaHWpoBaThL MU CTaH/IAPTHBIX | PELICHBI B | P MPOBaH HpPOBaH pereHbI
NPOBOAUTGSL MPAaKTUYECKH | TIONMHOM | BEPHBIN XOI | BEPHBIN XOJ
Heob6bXoLUMBE X 3a/1a4 obbeme u peleHus peIIeHs B
3KCNepuUWMeHThl, TIOTy4YeHbI | BCEX, HO HE | OOJIBIIMHCTBE
obpabaTtTbBaThb, B BEpHbIE TOIy4YeH 3a7a4

TOM 4Yyucne c OTBETHI BEpHBII
MCNONb30OBaHUEM OTBET BO

NMPUKNMAL[HBI X BCeX 3a7ayax

nporpamMMmH bl X

NPOALYKTOB,

MHTepnpeTHupoBar

b pe3ynbTaTh MU

nenarThb

cooTBeTCTBYLWUE

B bl BO A b

Bnaners Pemrenue 3amaun  |IIpomemownct |I[IpogemoncTp | 3amauu He
cnocob6HOCTHbIO MPUKIAAHBIX | PEIICHEI B p upoBaH HpOBaH pELICHBI
mcnonb3oBaThb 3aJ1a4 B MOJHOM | BEpHBIA XOJ | BEPHBINA X0
dun3nko- KOHKpETHOH | oOwmeme u pemeHus peleHys B
MaTeMaTKW4YeCKWUN [nperMeTHOH | TMOTydeHB! | BeeX, HO He | GOMBIIMHCTBE
annapaTt 4nA obxact BEPHEBIC TIOJTy4eH 3a1a4

peweHUsA OTBETHI BEPHBIN

pacuyeTHO- OTBET BO
aHaAaNMTHUYEeCKMUX BCeX 3a7ayax

3apadu,

BO3HMKaAWIWNX B

X0p4e

npodPeccUOHanNbHO

W neATeNbHOCTM

7.2 TlpumepHblii mnNepeyeHb  OLEHOYHBIX CpeACTB  (TUNOBBIE

KOHTPOJIbHBbIE 32JaHUSl MJIM HHbIe MaTepuajbl, HeO0OX0AMMBbIE IS OLEHKH
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATEIbHOCTH)
7.21 TIlpumepHblii mnepedyeHb 3aJaHMii IS
TECTHPOBAHUIO
1.B MeTO/Ie MONIOBMHHOTO JEJIEHHs OTPE3OK [a,b] menurcs mononam, eciu
BBIIIOJIHEHO YCIIOBUE:
A) f(@)=f(); B) f(a) f(b)>0; B) f(a) f(b)<0; I') f(a) f(b)=1.
2. B metoze xopa yepes ToukH (a, f(a)), (b, f(b)) mpoBoguTcs xopaa, ecin
BBIIIOJIHEHO YCIIOBUE:
A) f(@)=f(); B) f(a) f(b)>0; B) f(a) f(b)<0; I') f(a) f(b)=1.
3. [lopsaok annpokcHuMary NpOU3BOIHOM pa3HOCTHBIM OTHOLIEHUEM
ONPENENSAETCS C TOMOLIBIO:
A) bopmynsl Telinopa; b) nuddepenuuponanusi; B) unrerpuposanus; I)

HOoATO0TOBKH K



merona ['aycca.

4. SIBHas cxema Diliiepa SIBJISIETCA:
A) ycinoBHO ycronunBoi; b) abcomoTHo ycroitunBoii; B) abcomoTHO
HeycToiuuBol; ') HeompeaeneHHOM
5. BO3HUKHOBEHHE MOTPELUTHOCTH METO1a DUJIepa CBS3aHO C TEM, UTO
A) xacarenpHas MPOBOJIUTCSA K HICKOMOW KPUBOIA;
b) kacarenbHast NPOBOAMUTCS K HEKOTOPOH MHTETPaIbHOU KPUBOM,
IPOXOSILIEH YEPE3 TaHHYIO TOUKY;
B) kpuBas 3amensieTcs kacatenbHoM; [') kacaTenbHas 3aMEHSIETCA XOPAOH
6. HesiBHas cxema Dilniepa UMeET BU/L;

A) —y‘“z_hyi‘l:f(xi,yi); p) Y ‘hyi—lzf(xi_l,yi_l); B) FF = f(x.y,);

F) % =f (Xi—l’ yi—l)'

7.HpOH3BOI[HaSI IIEPBOI'0 IOpAAKa B TOUKE X; AllIIPOKCUMHUPYCTCS
Pa3SHOCTHBIM OTHOIIICHUCM BHU/JIA:

A) Yi = Yia : B) 2y, —VYiy . B) Yia —4Yi4 : I Yi —3Yi4
h h h h
8. Jlyist yMEHBIIIEHUS MMOTPEMIHOCTH METo/1a Ditiepa HE0OX0AUMO:
A) YMEHBIIIUTH IIar UHTETPUPOBaHUS; b) yBETWUYUTH 11ar MHTETPUPOBAHUS;
B) usMenuThs HayanbHbIC yeloBUsi; ') yBeIMUUTH MPOMEKYTOK, HA KOTOPOM
HEO0OXOJIMMO HAWTH pellICHHE HAa4aJIbHOM 3a1auH.
9. UtepanioHHBIN Mpoliecc rpaJueHTHOIO METO/Ia MPH IMTOMCKE MUHUMYMa

GbyHKIUU IBYX IEPEMEHHOM omnpenenseTcs: GopMyamu:

Xi :Xil_hW’ Yi :yil+hw' Yi :yil_h—af(Xia; yifl),
A) B) Y B)
Yi=VYiy— h—af (XH’ yi_l) X =X - +h of (Xi—l7 yi—l) X =X . +h of (Xi—l’ yi—l)
oy ! -1 ox i i-1 ox

10. B meTozie CONpsiKEHHBIX TPAJIMEHTOB B UTEPALIMOHHOM IPOIIECCE
IpaJIieHTHI B Toukax Pi,u P;:
A) B3aUMHO NEPNEHANKYIAPHBI;  b) MpoTHBOMOI0KHBI
B) nexar Ha ogHoi npsimoit; ') coHampaBiieHBI.

7.2.2 IlpumepHblii nepevyeHb 3aJaHUH Ui PpPelleHUs] CTAHAAPTHBIX
3aga4

1. TloTok coObITHMI HA3bIBAETCS CTAIMOHAPHBIM, €CJIU €T0 BEPOSATHOCTHBIE
XapaKTEPHUCTHKM. . .

1) 3aBUCAT OT BpeMeHH; 2) HE 3aBUCSAT OT BpeMeHU; 3) 3a1aHHbIe (YHKIINH,
4) onpeieneHsl.



2. TIpomMeXyTOK BpeMEHH MEXIy JBYMS COCEAHUMH COOBITUSMHU
MIPOCTEHIIEro MOTOKAa UMEET pacipe/ieICHue:
1) paBHOMEpHOE; 2) HOpMasibHOE; 3) moka3arenbHoe; 4) Ilyaccona.

3. Yucno coOwbITHIl TpoCTEHIIEro MOTOKa C WHTEHCUBHOCTHIO A,
MONAJAIINX Ha OTPE30K [O,r], uMeet pacnpenaenenue [lyaccona ¢ mapamerpom
a=...

1
HA, 2)r; 3)=; 4) Ar.
A

4. ITpu BeIBOAE ypaBHeHU KoiMoropoBa npumeHseTcs;

1) popmymna baiieca; 2) ¢popmyia momHo# BeposiTHOCcTH; hopmyna Jlamnaca;
ypaBHEeHUE bepHyu.

5. 'paguenT GyHKIIMK UMEET HAIlpaBiICHUE, B KOTOPOM. ..
1) yukmus yobiBaet; 2) pyHkius Bo3pactaer; 3) QyHKIMS BO3pacTaeT ¢
HaUOOJIbIIIEH CKOPOCThIO;  4) MOCTOSIHHA.

6. HpOHSBOIIHaH BTOpPOIro ImopiaakKa alIIpOKCHMHUPYCTCA PA3HOCTHBIM
OTHOIICHUECM:

1) Up,g —2U; +U;

2) Up,g —2U; +U; 3) Ui
h ) ]

h? 2h

4) Uiy —4U; + Uiy _

h2

7. Tpamuent dynxuum paen gradf(1,2) ={3,4}, torma mpomssonHas B
HaNpaBJICHUU IPATUCHTA PaBHA. ..

1) 7. 2)1; 3)5  4)3.

8. B cucreme MaccoBoro obcinyxuBanus | kaHam u 1 MecTo B ouepeim.
Koyim4ecTBO BO3MOKHBIX COCTOSIHUNA CUCTEMBI PABHO. ..

1) 1, 2) 2 3) 3 4) 4.

9. [IpaBunpHOI ABIsIETCSA cieayromas Gopmyna:

A) Yi _th—l _ y'(xi)+O(h); B) Yi _hyi—l _ y'(xi)+O(h2); B) Yi _hyi—1 _ Y'(Xi )+O(h0);

r) Yi _th—l _ y'(xi)+O(h3).
10. TTpaBas u JieBasi PaHMIbl MKHTEPBAJIA, COAEPIKAILETO €AUHCTBEHHBIH
KOpeHb ypaBHeHUs f(x)=0, YIOBJIETBOPSIOT YCIOBHIO:
A) f(a)=f(b); B) f(a)-f(b)>0; B) f(a) f(b)<0; I f(a) f(b)=1.

7.2.3 TlpumepHblii mnepeyeHb 3aJaHUH [JIs1 PellieHUs] NPUKJIATHBIX
3aga4
1. B CMO c orkazamu 3 kaHana. [IoToku 3asiBOK U 0OCTYKUBAHUI —



IIPOCTENIINE, UTHTEHCUBHOCTH KOTOPBIX COOTBETCTBEHHO PaBHBI A =2, u=1.

BepostHocth oTkaza CMO paBHa:

4 15 1
1) —, 2) —, 3)10, 4) -.
) 19 ) 19 ) ) 3

2. B CMO c otkazamu 3 kanana. [Toroku 3asBOK 1 00CITy>KMBaHUN —
IIPOCTENIINE, UTHTEHCUBHOCTH KOTOPBIX COOTBETCTBEHHO PaBHbI A =2, u=1.
HailiguTe cpeHee 4uCIiio 3aHATHIX KAaHAJIOB HA CTAlIMOHAPHOM PEXHUME.

1) L. 2)9; 3) 30, 4)3-
19 19 19 3
3. B CMO c otka3amu - 2 kaHana. [I0TOkH 3aBOK U OOCITYKUBaHHUI —
IIPOCTENIINE, UTHTEHCUBHOCTH KOTOPBIX COOTBETCTBEHHO PaBHBI A =2, u=1.

OTtHocuTenbHas npomnyckHas cocoonocts CMO paBHa:
1)5; 2) l; 3)3; 4) 1.
5 ) 5

4. PemoHTHas macTepckass MMEET JBe JUHUM (KaHaja) JJii PEMOHTa
aBTOMAIIIMH. B MacTepCcKyro MOCTynaeT MpOCTEUIINKM MOTOK 3asBOK HAa PEMOHT C
IJIOTHOCTBIO A =3 BbI30Ba B 4ac (BbI30B, MOCTYNMUBIIMNH B MOMEHT, KOI/Ia BCE
JIMHUM 3aHATHI, TOJTy4YaeT 0TKa3). M3 aHanm3a CTaTUCTUYECKUX JAHHBIX W3BECTHO,
YTO CpeIHssl JJIMTEIbHOCTh PEMOHTa aBTOMAIIMHBI (JJI1 OJHOTO KaHajia)
cocTaBiisieT 2 yaca. AOGcoiiroTHas npomnyckHas cnocooHocts CMO paBHa:
o L 3) 22 5 2
25 25 25 3)

5. PemonTHas MacTepckas UMEeT ABE JUHUU JIJIs pEMOHTA aBTOMAIuH. B
MACTEPCKYIO MOCTYIMAET MPOCTEUIINI TOTOK 3aIBOK HA PEMOHT C INIOTHOCTHIO
A =2 BBI30Ba B Yac (BbI30B, HOCTYNUBIINK B MOMEHT, KOT/Ia BCE JIMHUU 3aHSATHI,
noyyyaer oTka3). M3 anann3a cTaTUCTUYECKUX JAHHBIX U3BECTHO, UTO CPEAHSS
JUIUTEIBLHOCTh PEMOHTA AaBTOMAIIIMHBI cocTaBisieT 1 yac. CpenHee 4nciio
3aHATHIX JIMHUM JJIs1 PEMOHTA HA CTAlIMOHAPHOM PEKUME PABHO!

1) g; 2) %; 3) g; 4) 1.

6. Ilpomecc mnepemaum Teruia B CTEHKE pe3epByapa OIMUCHIBACTCSA
ou 0%
YpaBHEHHEM TEIJIONPOBOIHOCTH C’OE — AW = f (t, X).
X

SIBHas pa3sHOCTHaA CXE€Ma UMECCT BU/I:

n+1 _n no_ n n _n+1 n n _n
n+l N N+l o 0+l n+l n n_ "
3) cpUl Ul U ZL}:IZ U _f(x): 4) Cpu7'—iu'+lh—2u'= £(x,).

7. Ilpouecc mepemauu Temia B CTEHKE pe3epByapa OIHUCBIBACTCS



2
YPaBHEHHUEM TEILIONPOBOIHOCTH Cpgu — la—g =f (t, X).

OX
HesBnas Pa3HOCTHAA CXCMa UMCCT BUJI:
u_n+1 _u_n u_n —2U-n +u_n_ u_n+1 _u_n u_n _u_n
1)Cp i - i i+1 h2| Il:f(Xi); 2) Cp i i |+lhz i :f(xi)
n+1 n n+1 n+1 n+1 n n n
3) Cpoi Uiyl 2‘:2 U f(x): 4) cp“—i—,1“i+1h—2“i: £(x).
T T

8. IHTEeHCHBHOCTh NTOTOKA OTKa30B CHUCTEMBI 110JIa4l COCTABUJIA B CPEIHEM
0,005 ortkazop/uac. CpenHuN TPOMEKYTOK BPEMEHH MEXKAY ABYMsI OTKa3aMH
cocTapisieT (B yacax):

1) 100 2) 2000 3) 200 4) 500

9. [IInoTHOCTP TIOTOKAa BOCCTAHOBJICHUS  CAUHUIIBI  OJHOTHUITHOTO
He(TerazoBoro 00Opy/IOBaHHS B PEMOHTHOM MAacTEPCKOW COCTaBIIET BEIMYUHY

0,05 en/yac. Cpeansisi JIUTETLHOCTh PEMOHTA pPaBHA (B Yacax):
1) 10; 2)100; 3) 20; 4) 200.

10. MacTtepckast 1st peMOHTa 000py/I0BaHUsl MMEET JBE JIMHUU. B Mactepckytro
MOCTYNAET MPOCTENIINI OTOK 3asIBOK HA PEMOHT C INIOTHOCTBIO 4 = 2 BbI30Ba B
yac (BbI30B, MOCTYMHBIINI B MOMEHT, KOT/Ia BCE JIMHUU 3aHSTHI, TOJTy4aeT OTKa3).
N3 aHanm3a CTaTUCTUYECKUX JAHHBIX U3BECTHO, YTO CPEAHSS IITUTEIbHOCTD
PEMOHTA €IMHUIIBI 000pYAOBaHUs cocTaBsieT 1 yac. BeposTHOCTh OTKa3a B
00CIy’KMBAaHUH paBHA:

1) 05 2)02; 3)04; 4)0,.l

7.2.4 IlpumepHbIii NepevyeHb BONMPOCOB JIs1 MOJATOTOBKHU K 3a4eTy
He npexycMoTpeHo yueOHBIM IIJIaHOM
7.2.5 IlpumepHbIii NepevyeHb BONMPOCOB Il MOATOTOBKHU K IK3aMeHY

1. enun u 3agaum MojaenuMpoBaHusA. MoJenupoBaHUE B €CTECTBEHHBIX U
TEXHUYECKUX HayKaXx.

2. AOGctpakTHble Mojaenu U ux kiaaccudukamnus. IloHsTHE «MaTemaTHyecKas
Mozenby. PaznuuHble moaxoAbl K KilacCH(HUKAIMKM MAaTEMaTHUYECKUX MOJCICH.
3 XapakTepuCTUKHU MOACIUPYEMOTO SIBIICHUSI. BHENIHNE U BHYTPEHHUE
XapaKTEPUCTUKH MATEeMaTUYECKOM MOJeNU. 3aMKHYThIC MAaTEMATUYECKUE
MOJIENIN

4. Tlotokum  coObiTuii.  OpAMHAPHOCTH,  OTCYTCTBHE  IOCJEIEHUCTBUS,
CTAI[MOHAPHOCTb.

5. HezaBucumplie motoku. MHTEHCUBHOCTH MOTOKA. C10KEHHUE MOTOKOB.

6. IIpocreimii MOTOK COOBITHI.



7. CTpyKTypa NpOCTEUILIETO TOTOKA COOBITUM.

8. I'pad cocTtosiHull cuCTEMbI, BEPOSITHOCTH COCTOSTHUM.

9. YpaBHenus KonmoropoBa, MHEMOHUYECKOE MPABUIIO COCTABICHUS YPABHEHHUI.
10. IlonsitTue o cucremMax MmaccoBoro oociyxuBanusa. Knaccudukanus cuctem
MacCoOBOTO 00CTY>KUBaHUS.

11. OpnokanansHast CMO ¢ ortkazamu. ['pad coctosiHMil. YpaBHEeHUS
Kosnmoropoga.

12. CrauuoHapHbIN PEKUM U MPEAEIIBHBIE BEPOSITHOCTH COCTOSIHUM.

13. Mmuorokanansnas CMO c¢ otkazamu. ['pad cocrossHmii u ypaBHEHUS
Konmoropoga.

14. Cranmonapusiil pexxum. Gopmyibl DpiiaHra.

15. OcnoBubie nokasarenu 3 dexruBHoct CMO ¢ oTkazamu.

16. MHorokaHajibHasi cuUCTeMa C OrpaHMYECHHON ouepenbto. I'pad cocrosHuil u
ypaBHeHus: Koamoroposa.

17. IlepexoaHOM 1 CTAlMOHAPHBIN PEKUMBI.

18. Onpenenenre npeaeabHbIX BEPOSITHOCTE.

19. Tloka3zaTtenu 3)peKTUBHOCTH Ha CTALMIOHAPHOM PEKUME.

20. ®opwmyisl JIuTTna.

21. IlocTaHOBKa 3aJayu YUCIEHHOTO JU(p(epeHIpOBaHUS.

22. YucnenHnoe au¢¢epeHIpoBaHUE HAa OCHOBE WHTEPIOJSILIMOHHBIX
MHOTOWIEHOB. OlLEHKa MOrPEelIHOCTH YUCIEHHOTo IudPepeHInpOBaHUS.

23. Uucnennsle mMeToabl pemieHus 3amaun Komm st 0OBIKHOBEHHBIX
mudpepeHInaNbHbIX YpaBHEHUM.

24. Merop Dinepa.

25. Metonpr Pynre-Kyrra.

26. Pemenue KpaeBOW 3amaydl JUIsl JTMHEHHOTO ypaBHEHHsS 2-0T0 IOpPsAKa
CBEJICHUEM K Pa3HOCTHOW KpaeBoM 3amade. MeTos ceTok

27 . IlocraHoBKa 3amad onTuMu3auuu. Kpurepuun ONTHUMHU3aIINH,
dbopmupoBaHue 1eNeBOM (PYHKIIMM B MHOTOKPUTEPUATLHOM 3aaade
ONTUMU3ALUU.

28. besycnoBHas W ycioBHas ontumuzaius. Meton mrpadHbIX (QYHKIIHMA.
MeTonpl moucka SKCTpeMyMa IIeIeBOM (DYHKIIHH.

29. Metoa noKOOpIMHATHOTO CIycka. MeTo/Ibl CIIy4aliHOrO MOUCKA.

30. Merox Hauckopenero cinycka. OnpeneneHue ONTUMAIBHOTO 1Iara npu
MHOTOMEPHOM TIOUCKE.

31. Meton HproroHa. Anmpokcumaiysi rpajleHTa LeJeBON (YHKIIUU.

32. Meron CONpsKEHHBIX TPAAUEHTOB.

7.2.6. MeToauka  BBICTABJIEHHUSI OLEHKH TP  NPOBeJeHUU
NMPOMeKYTOUYHOI aTTecTAlNU

OK3amMen  NpoGoOUMcss no mecm-ouiemam, Kaxicovllli U3 KOMOPbIX
cooepoicum 10 eonpocos u 3aoauy. Kaowowiii npasunvhvlii omeem HA 80MPOC 8
mecme oyenusaemcsi 1 6annom, 3adaua oyenusaemcs ¢ 10 6annos (5 6annos
6epHoe peuleHue u S5 6annos 3a eepuvlii omeem). MakcumanvHoe KOIUYECMBO
Habpauuwix 6annos — 20.



1. Oyenxa «Heyooenemseopumenvrnoy cmasumcs 6 ciyuae, eciu CHmyOeHm
Habpan menee 6 6annos.

2. Oyenka «YooenemeopumenvHoy cmMagumcs 8 ciaydae, eciu CMmyOeHm
Haopan om 6 0o 10 6annos

3. Oyenxa «Xopouioy cmasumcs 8 ciyuae, eciu cmyoenm naopan om 11 0o
15 6annos.

4. Oyenxka «Omauuno» cmaeumcs, eciu cmyoenm nHadpan om 16 oo 20
oannos.

7.2.7 I1acnopT O1lleHOYHBIX MAaTEPHUAJIOB

Ko
Ne KonTponupyemslie pa3zeinsl (TEMbI) A . HanmenoBanue
KOHTPOJIMPYEMOM

/1 JUCHUITIIMHBI OLCHOYHOT'O CpCACTBA
KOMIICTCHII M

1 MoaenupoBaHue Kak METOJ| MO3HaHMS. I1IK-5 Tect, KOHTpOJIBHAS

Baxueiimue pabora, 3amura

IIOHATHA, CBA3AHHBIC C MATCMATHYCCKUM Ha60paT0prIX pa60T
2

MOJCIUPOBAHUEM .

N 3ammra pedepara,
CrnyyaiiHbple POIECChl U UX KIacCH(pHUKAIIHS,

TpeOOBaHUS K
KYpPCOBOMY IPOEKTY. ...

2 CitydaifHble IPOLECCHI C HEPEPHIBHBIM TIK-5 Tect, KOHTpOJBbHAS
BPEMCHEM U JUCKPETHBIMH COCTOSHUAMUN pa60Ta, 3almra
n1abopaTOpHBIX padoT,
3ammra pedepara,
TpeOOBaHUS K
KYPCOBOMY IIPOEKTY....

3 Cucrema MaccoBOTO 0OCTYKIUBAHWSI C VK-1, IIK-5 Tect, KOHTpOJBbHAS
OTKa3aMH pabora, 3amura
nabopaToOpHBIX padoT,
3amuTa pedepara,
TpeOOBaHUS K
KYpCOBOMY ITPOEKTY....

4 Cucrema MaccoBOTo 00CTYKHUBaHWUSI C VK-1, IIK-5 Tect, KOHTpOJBHAS
OXXHJJaHHEM pabora, 3amuTa
nabopaTOpHBIX padoT,
3amuTa pedepara,
TpeOOBaHUS K
KYPCOBOMY IPOEKTY....

5 YHucneHHble METObI pEIEHUS VK-1, IIK-5 Tect, KOHTpOJIBHAS
G hepeHIMATBHBIX ypaBHEHHN pabora, 3aruTa
71a00paTOpHBIX PadoT,
3ammra pedepara,
TpeOoBaHUS K
KYpCOBOMY ITPOEKTY....

6 Henuneiinas napamerpudeckas ontumuszanusa |YK-1, ITK-5 Tect, KOHTpOJIBHAS
pabora, 3amura
71a00paTOpHBIX pPadoT,
3ammTa pedepara,
TpeOoBaHUS K
KYpPCOBOMY ITPOEKTY....

7.3. MeToaguyeckue MaTepuajibl, ONpeesiONie MPOUEAYPHI
OlLICHUBAHUSA 3HAHMIA, YMEHHH, HABBIKOB M (WJIN) ONbITA 1€ATEIbHOCTH




TectupoBanwe OCYIIECTBISICTCS, JHOO TPU TIOMOIIM KOMITBIOTEPHOU
CHUCTEMBI TECTUPOBAHHUA, JTUOO C WMCIOJIH30BAHUEM BBIJAHHBIX TECT-33JaHU Ha
OymaxxaoM Hocuteine. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBIISACTCS
IpOBEpKa TeCcTa SK3aMEHATOPOM U BBICTABJSICTCS OIIEGHKA COIVIACHO METOJUKU
BBICTABJICHUS OIICHKH TP TIPOBEACHUH ITPOMEKYTOYHOHN aTTeCTaIHH.

Pemenne craHmapTHBIX 3a1ad  OCYIIECTBISACTCSA, JHUOO TIPU TIOMOIIU
KOMIIBIOTEPHOH CHUCTEMBl TECTHPOBAHHS, JMOO C HCIOJb30BAaHHWEM BBITAHHBIX
3amady Ha OyMaxxHoM HocutTene. Bpems pemenus 3amad 30 muH. 3arem
OCYIIIECTBIISICTCS TPOBEpPKA pEIICHHS 3aJad 3K3aMEHATOPOM W BBICTABIISICTCS
OIICHKA, COIIACHO METOJMKH BBICTABJICHHS OIICHKH TMPH  NPOBEIACHUU
IIPOMEKYTOUHOM aTTECTAIIHH.

Pemenne mnpukiIagaHBIX 3aJad  OCYIIECTBISETCS, JIMOO TMPH TOMOIIN
KOMIIBIOTEPHOH CHUCTEMBI TECTHPOBAHHS, JIMOO C HCIOJB30BAaHWEM BBIIAHHBIX
3ama4 Ha OyMakHOM Hocutene. Bpems pemenus 3amad 30 muH. 3arem
OCYIIIECTBIISIETCS TIPOBEPKA peIICHHS 3aJad 3K3aMEHATOPOM W BBICTABIISCTCS
OIICHKA, COIIACHO METOAWKH BBICTABJICHHS OIICHKHM TMPU  TMPOBEIACHUU
IPOMEKYTOYHOU aTTECTAIHH.

3amuTa KypcoBoil paboThl, KypCOBOTO IMPOCKTA WM OTYETA MO0 BCEM BHJIaM
MPAKTUK OCYIIECTBISICTCS COIVIACHO TPEOOBAHMSIM, NPEIBIBISIEMBIM K paboTe,
OINMCaHHBIM B METOAMYECKHX MaTepuayiax. [[puMepHOe BpeMs 3aIUThl Ha OJHOTO
cTyneHTa coctaBisieT 20 MuH.

8 YYUEBHO METOJIUYECKOE U UH®OPMAILIMOHHOE
OBECINIEYHEHUME JUCHUIIJIUHBI)

8.1 IlepeueHb y4eOHOIi JHUTEpPATypbl, HEOOXOAUMOW /JIsi OCBOEHHS
TUCIHUTITTHHBI

1. E.B. 'nuBenko. MaremaTudyeckoe MoJeTUpOBaHUE B He(TEra3oBOM
nene: yaeb. mocooue. M.: I PI'Y Hedru u raza, 2009. 172 c.

2. 10.A. bynwirun, C.I'. Bamoxos, M.U. 3aiinieBa, A.B. Kpernaus.
[TonynsipHbie BHIYUCIUTENBHBIE METOIBI B MHKEHEPHBIX pacueTax, 2007.

3. I0.A. bynwirun, C.I'. Bamtoxos, H.B. 3aBap3un, A.B. Kpetunun.
MaremaTtuueckoe MOAETUPOBAHUE TUAPOJUHAMUYECKUX MPOLECCOB B 3JIEMEHTaxX
MPOTOYHON YacTH HedTssHOTO 000opyaoBanus, 2013.

4. AT. CycnoB Haykoemkue TEXHOJIOTHH B MAIIMHOCTPOCHUU. M:
Maimunoctpoenue, 2012.- 528c. (OBC Jlanb)

5. bBynwirun FO.A., Bamoxos C.I'., Kpetunun A.B., 'yproBoit A.A.
MeTtoaudeckoe pyKOBOJCTBO K BBITIOJHEHHUIO MPAKTUYECKUX 3aJaHUN MO KypCy
«OCHOBBI MaTeMaTu4yeckoro MogenupoBanus» , 2015, 3. Pecypc.

6. bynsirun FO.A., BamoxoB C.I'., Kpetunun A.B., Ctynenukun A.B.

Meroanueckue yka3aHus JJIs BBITIOJHEHUS J1a00paTOPHBIX padoT MO Kypcy
«OcHOBBI MaTeMaTuueckoro MmoaenmupoBanus». U. 1. 2015, Dim. pecypc.

7. byneirun FO.A., BamtoxoB C.I'., Kperunun A.B., I'yproBoii A.A.

Meroanueckue yka3aHus IJis1 BBITIOJHEHUS JJa0OpaTOPHBIX padOT MO KypCy
«OCHOBBI MaTeMaTu-4ecKoro MoaenupoBanus». Y. 2. 2015, Om. pecypc.

8. Bentuens E.C. HccnepoBanue omnepanui. 3anadd, OPUHIUIIGL,



MeToaoJorus. Y4eb. mocodue ayis cTya. BTy30B. — M.: Beicmr. mik., 2001, — 208 c.

8.2 IlepeyeHb HMH(MOPMANMUOHHBLIX TEXHOJIOTHI, HCHOJb3yeMBbIX MNPH
OCYILIECTBJIECHHMN 00pa30BaTe/LHOI0 Mpouecca IO IUCHMILIMHE, BKJIIOYAS
nepeyeHb  JIMIEH3HMOHHOI0  MPOrpPaMMHOro0  olecrmedeHHsl, PecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBPEeMEHHbIX
npogeccHOHAIbHBIX 023 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

1. Ocsoenue nonvzosamenvckozco unmepgetica cucmem Mathcad (wu
MatLab). Dremenmapnvie evruucnenus.

2. Busyanuzayus ¢ Mathcad( unu MatLab)

3. Ocnoswvl npocpammuposanus ¢ cpede Mathcad (uiu MatlLab)

4.  Humepnonayus. Jluneunvie, HeiuHeuHvie YpPABHEHUS U CUCTNEMDL.
Munumuszayus ¢pynkyuiti ¢ MatLab

5. Ocsoenue nonvzoeamenbckoeo unmepgetica npoecpammovl HEUPOCemeso20
mooenuposarnus ST Neural Networks

6. Hcnonvzosanue paznuunvix Memooos o0yueHus: Heupocemesvix mooerell
6 cpeoe ST Neural Networks.

7. Pewenue 3a0au annpoxcumayuu ¢ UCNob308aHUeM HEeUPOHHbIX cemell

8. Ilposedenue gviuuciumenbHo20 IKCnepuMenma. 3anycK HeupoHHoU cemu.
Buzyanuzayusa kauecmea ¢hynxyuonupoearus netpoHHOU cemu

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASI J1J1s1
OCYHECTBJIEHUMSI OBPA3OBATEJIBHOI'O ITPOLIECCA
9.1. Creyuanusupoeannas  1eKYUOHHASL — AYOUMOpPUS,  OCHAUJEHHAS
000py00saHuem 05l IEKYUOHHBIX OEMOHCMPAYULL U NPOEKYUOHHOU annapamypotl
9.2. Vuebnwvie nabopamopuu:
Cneyuanusupo8anuas 1abopamopus Mamemamuyecko2o MoOoeaiupo8aHus
pabouux npoyeccos 8 neghmezazosom obopyoosanuu (A0 «Typbonacocy)”
9.3. Hucnnetinvlil knacc, 0CHAUEHHBIL KOMIbIOMEPHLIMU NPOSPAMMAMU OIS
nposedeHUs 1a60pamopHO20 NPAKMUKYMA

10. METOAUYECKHUE YKA3ZAHUSA JJISI OBYUYAIOIIIUXCS IO
OCBOEHMIO JUCHUIIIMHBI (MOAYJIS)

[To qucuuminne «MaTeMaTuyeckoe MOIeIMPOBaHue B HE()TEra30BOM JEIIe»
YUTAIOTCS JIEKIIMH, TIPOBOJSTCS MPAKTUUECKUE 3aHATHUS U JabopaTopHbie paboTHI,
BBITIOJIHAETCS KypcoBas pabora.

OCHOBOM UW3y4Y€HHUsS] JUCHUUIUIMHBI SIBJIIOTCA JIGKIUHM, HA KOTOPBIX
U3JIaraloTcs HauboJee CyIIeCTBEHHbIE U TPYAHBIC BOMPOCHI, & TAKKE BOIMPOCHI, HE
HaIIeIINIe OTPAKEHUS B YIeOHOU TUTEpATypE.

[IpakTuueckne 3aHSATHS HaAMpaBiICHbl HA MTPHOOPETEHHE MPAKTUYECKUX
HaBBIKOB pacyeTa . 3aHATUA TPOBOMAITCS MYTEM PEUICHUS




KOHKPETHBIX 33/1a4 B ayAUTOPHUHU.
JIabopatopHble pabOThI BBINOIHSIOTCS Ha J1a00paTOPHOM O0OpYy/IOBAaHUU B
COOTBETCTBUM C METOJIMKAMM, IPUBEIECHHBIMH B YKa3aHUSX K BBIIIOJHEHHIO padoT.
Metoauka BBIIOJHEHUS KypCcOBOM pabOThl H3JI0KEHa B  y4yeOHO-
METOJUYECKOM IOCOOMHU. BBINONHATE 3Tambl KypcOBOM pabOThl  JTOJIKHBI
CBOEBPEMEHHO U B YCTAHOBJIEHHBIE CPOKHU.
KoHnTponb ycBoeHMs MmaTepuana JUCHUUIUIMHBI IPOU3BOAMUTCS MPOBEPKOU
KypCOBOI1 pabOThI, 3alIUTON KYpCOBOM pabOTHI.

Bunx yaeOHbIX

o J_IGSITGJIBHOCTB CTYACHTA
3aHATUHN

Jexuus Hanucanue KOHCIIEKTa JEKIUN: KpaTKo, CXEMAaTU4HO,
MOCTIeIOBATENbHO (PUKCUPOBATH OCHOBHBIC IOJOXEHHUS, BBIBOJIBI,
(GopMyIMPOBKH, 0000LIEHUS; ITOMeUYaTh Ba)KHbIE MBICIIH, BBIIEIATH
KJIIOYEBBIE CJIOBA, TepMUHBL. lIpoBepka TEpMHMHOB, NOHATHHA C
IIOMOLIBI0  DHIMKIIONEINH, CJIOBape, CIIPAaBOYHHUKOB C
BBINMCHIBAHUEM TOJIKOBaHMH B Terpans. OOO3HAaYEHHE BOIIPOCOB,
TEPMHMHOB, MaTepuajnga, KOTOPbIE BbBI3BIBAIOT TPYAHOCTH, IIOUCK
OTBETOB B PEKOMEHIYEeMOW JMTeparype. Eciiim caMOCTOATENbHO HE
yhaaercs pa3zoOparbcs B Marepuaie, HeoOXOAuMo chOopMyIHpOBAThH
BOIIPOC U 3aJaTh IPENOJAaBATENI0 Ha JIEKIIMU WM HA IPAKTHYECKOM
3aHSTHH.

IIpakTueckoe KoHcnektupoBaHue peKOMEHAYyeMbIX HCTOYHMKOB. Pabora ¢

3aHSATHE KOHCIIEKTOM  JIEKIMH, IOATOTOBKAa OTBETOB K KOHTPOJIBHBIM
BOIIPOCaM, IIPOCMOTP PEKOMEH1yeMOU JIUTEpaTypHl.
[IpocnymmBanue ayauo- W BHIEO3aIMCEM 10 3aJaHHOM TeEME,
BBIIIOJIHEHUE PAcCUYETHO-TpapUUecKuX 3aJaHuil, pelleHue 3aaad Io
JITOPUTMY.

JlaGopatopHnast pabora |JIabopatopHbie  paOOThI  TMO3BOJSIOT  HAYYUTHCS  MPUMEHATH
TEOPETUYECKHE 3HAHMs, IOJYYCHHbIE Ha JIEKIUU TPU pPEIIeHUU
KOHKpPETHBIX 3amad. YroObl HamboJiee palMoOHAIBLHO U IOJTHO
HCIOJIb30BaTh BCE BO3MOXKHOCTU JIAOOPATOPHBIX JIJISl MOATOTOBKH K
HUM HEOOXOJIMMO: CIIeAyeT pa3oopatTh JEKIHIO M0 COOTBETCTBYIOMICH
TEME, O3HAKOMHUTCS C COOTBETCTBYIOIUM pa3JesioM Yy4ueOHHKa,
popaboTaTh AOMOJHUTENIBHYIO JUTEPATypy M HCTOYHHUKH, PELIUTh
3a/1a4¥ U BHITIOJHUTH JIPYTHe MUCbMEHHBIE 3a/1aHus.

CamocrositenbHas padota [CamocTodTenbHass padoTa CTYJIEHTOB CHOCOOCTBYET TINIyOOKOMY
YCBOGHMsI ~ yuyeOHOro  marepuajga M DPa3BUTHIO  HABBIKOB
camooOpa3zoBanus.  CamoctostenbHass ~ paboTa  MpeAnosiaraet
CJIEAYIOIINE COCTABIISAIOLIHUE:

- pabora Cc  TEKCTaMH: ydeOHUKaMH,  CIPAaBOYHUKAMH,
JIOTIOTHUTEIPHOU JTUTEPATypOi, a Takke MpopadoTKa KOHCIEKTOB
JICKITHM;

- BBIIIOJIHEHUE JIOMAIIHUX 33JaHUH U pacyeTOB;
- paboTa HaJl TeMaMH JUIsl CAMOCTOATEIBHOTO U3Y4EHUS;
- y4yactue B paboTe CTYACHYECKMX Hay4yHBIX KOH(EpEeHIINH,

OJIMMIINA]T,
- MOJITOTOBKA K MPOMEXKYTOUYHON aTTECTaIUU.
IloaroroBka k I'oToBHUTHCS K MIPOMEKYTOUHOM aTTecTaluu ciemyer
MIPOMEXKYTOUHON CHUCTEMaTHYECKH, B TEUYCHHE BCEro cemecTpa. VIHTEHCHBHas

aTTeCTaluu IOATOTOBKA JOJDKHA HAYATHCA HC MO3JHCC, UCM 3a MCCAI-TTI0JITOPA OO




IIPOMEXYTOYHOM arrecTauuu. JJaHHbIe Tepell 9K3aMEHOM, YK3aMEHOM
Tpu IHSA 3¢ (EeKTUBHEE BCErO MCIOIB30BaTh MJIS IMOBTOPEHUS U
CUCTEMATH3alMK MaTepHaa.

JIMCT PETUCTPAIIMA U3SMEHEHU

/o

ITonnuce
Hara 3aBEIYIOLIETO
IlepeuyeHb BHOCUMBIX U3BMEHEHUN | BHECEHUS Kadenpoi,

NU3MEHEHUI OTBETCTBEHHOM 3a
peanuzaruio OITOIT




