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1. llepeyeHb MIAHMPYEMBbIX Pe3yJbTATOB 00yUEeHHUS MO AUCIHHUILINHE (MO-
AYJIK0), COOTHECEHHBbIX C IVIAHMPYEMBbIMH pPe3yJibTATAMH O0CBOCHUSA 00pa30Ba-
TeJbHOM NMPOrPaMMBlI.

1.1. Ileau m 3aga4uy JTUCHUIIMHBI

Juciurnmraa «MaTteMaTnyeckoe MOAETUPOBAHUE CUCTEM U MPOILIECCOBY UMEET
CBOEH 1IEJIbIO 1aTh CTYACHTAM MPaKTUUYE€CKUE HABBIKU B 00JIACTH MOCTPOEHUS U MPHU-
MEHEHHUs MaTeMaThdeckux mojenei. C 3Toil 1eapi0 0co00e BHUMAHUE YACIAETCS
B3aUMOCBSI3H IAHHOTO MPEAMETA C APYTUMH U3Yy4aeMbIMU TUCIUTIIMHAMM.

LlenssMu OCBOCHMS Y4eOHOM TUCHMIUIMHBI «MaTteMaTH4ecKoe MOJACIMPOBAHUE
CHUCTEM U MPOLIECCOBY» SIBJISIOTCS:

—  O3HAaKOMJICHHE CTYJEHTOB C 0Q30BBIMU MOHSATUSIMHU MaTEMaTHYECKOI'O aIl-
naparta, HeoOXOIUMOTO JJIsl CO3aHUsI MOJIeTIe U UX MPUMEHEHHS K PEUICHUIO Kak
TEOPETUYECKUX, TAK U NPAKTUYECKUX 33/1a4;

— TIPUBUTHUE CTYACHTAM YMEHHUS W NPUBBIYKKM K CAMOCTOSITEIIBHOMY HM3ydYe-
HUIO y4eOHOW JUTepaTyphl IO MAaTeMaTUKE W HCIIOJIb30BAaHUS MHTEPHET PECypCOB
JIUIS1 TIOMCKa HEoOX0AuMO# nHdOpMaIny,

—  pa3BHUTHE JOTUYECKOTO MBIIIJICHUS U TTOBBIIIIEHNE OOIIEro YpOBHS MaTeMa-
TUYECKOM KYJbTYPhl U HaBBIKOB PaOOThI ¢ PA3IMYHBIMH CICIIUATU3UPOBAHHBIMU I1a-
KETaMH NPUKIAJHBIX IPOTrPaMM,;

—  BbIpaOOTKa HABBIKOB PEILICHUS IPUKIIAJIHBIX 3a/1a4 U YMEHUS CHOPMYIUPO-
BaTh 3aJIa4M MO CIICUAJIHFHOCTA HA MATEMAaTHIECKOM S3BIKE.

1.2. KomnereHuuu odyuyawiuerocsi, popMmupyembie B pe3yJbTaTe 0CBOE-
HUS IUCIUTUTHHBI (MOIYJIA)

Komnerenuuu (MmHauKaTop), pop- Pe3yabTaThl 0CBOeHNSI Y4e€OHOM TUCUMIIIIMHBI
MHpYyeMbIe B pouecce u3y4eHus
AMCHUIJINHbBI

OIIK-1. Cnioco6eH pemath HHXEHEpHBIE 3a7jauil B TPO(HECCHOHAIBHON JAEATENbHOCTH C UCIOIb30-
BaHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTUYECKOT0 aHAJIu3a U MOJEIUPOBAHUS

OIIK-1.4. 3HATh:

[IpumeHsieT MeToAbI MaTeMaTHuE- - OCHOBBI MOJIEJTUPOBAHUS CUCTEM U MPOLIECCOB;

CKOT'O aHaJIN3a ¥ MOJICITUPOBAHMS - OCHOBBI TIPEJICTaBIICHUS TPOPECCHOHANIBHBIX 3a/1a4 B (hop-

JUISL peLLIeHUs MPUKIIAHBIX 33/1a4 B |MaJIbHOM IPEACTABICHUH;

poPeCCUOHATBHON JAEATENHPHOCTH |- METOABl MATEMATHYECKOTO aHAIW3a U MOJICTUPOBAHUS JIJIS
000CHOBaHUS TPHUHATUSA pEUICHHH B MpodeccHOHATBHOMI
ESITENLHOCTH
YMern:

- OCYIIECTBIIATH 0OOCHOBAHHBIN BEIOOP MAaTeMaTHUECKOTO
IpeacTaBiIeHUs c(OPMYITHMPOBAHHON 3a/1auu;

- POBOJIUTH TEOPETHUECKUE U IKCTIEPUMEHTAIBHBIC UCCIIe-
JIOBaHUS;

- IPUMEHATh METObI MATEMAaTHYECKOTO aHATIM3a U MOJICIIHU-
poBaHUs 17151 000CHOBAHUSI IPUHATHUS pelIeHuH B mpogec-
CHOHAIBHOHN OESITEIHLHOCTH




Baaners:

- METOJJaMU MaT€MAaTHYECKOr0 aHAJIN3a U MOJIECIUPOBAHMS
po¢eCCHOHATILHOMN EATEILHOCTH 17151 000CHOBAaHHOI'O
IIPUHATHS PELICHUN;

- HaBbIKaMU PELIEHUs U BIOOpAa METOOB AJIsl TUIIOBBIX 3a-
aad;

- OCHOBHBIMU IIPHEMaMU aHAJIN3a IPUKJIAIHBIX 3a1ad4.

2. MecTo qMcuMIIMHBI (MOIYJISA) B CTPYKTYpe 00pa3oBaTeibHOM MPorpaMMbl
VYyebnas nucuuruinHa «MarteMaTuieckoe MOJEIUPOBAHUE CUCTEM U IpOIlec-
COB» OTHOCHUTCS K TUCIUIUIMHAM oOs3aTenbHOM yacTh bmoka Bl. JuctumivHen
(Moynn) U ABISETCS 00A3aTEIBHON JIJIsT U3YUCHUS.

Ko Koabsl dopMupyeMbIx KOM-
A HaunmeHoBaHMe TMCUUILINHBI AbL pu py
JAACIHUATIIHHBI neTeHI Ui, HHAUKATOpA

OcBauBaeMasi TUCIHUTILJIMHA

MaremaTtrudeckoe MOJCIMPOBAHUE CHUCTEM U OIIK-1 (OHK-14)

b1.0.26
IIPOLIECCOB
IIpeamecTByOMMe TUCHHILIMHBI
[ et |
JMcUMNINHBI, 0CBaMBaeMble Napa/uieJIbHO
(et |
IMocaenywmme JUCHUIIMHBI
53.01 BLIHOJ'IHVGHI/Ie U 3all1Ta BBIIYCKHOM KBaM(puKa- OIIK-1 (OTTK-1.4)
LIUOHHOMN pabOThI

2. O0beM TMCUMILTHHBI (MOYJIs1) B 3a4e€THBIX eIMHUIAX C YKA3aHUEM KO-
JIN4eCTBA AKaJIeMHUYECKHUX YaCOB, BbIJEJIeMbIX HA KOHTAKTHYI0 padoTy 00y-
YalouMXxcs ¢ npenojaaBaresieM (10 BUJAaM y4eOHbIX 3aHSTHI) M HA CAMOCTOSI-

TeJbHYI0 padoTy 00y4arnuxcs

2.1. Pacnpenenenue o0beMa yueOHOH JUCHUILIUHBI HA KOHTAKTHYIO pa-

00Ty € mpenoaaBaTesieM U CAMOCTOATEIbHYIO pa00Ty 00y4alomuxcs

Bua yue6Hoit paboTsl Bcero gacos no Kypcsr
y4eOHOMY IJIaHy
OO6m1ast Tpy10€MKOCTh TUCIUIUIUHBIL:
- 4acoB 216 216
- 3a4EeTHBIX E€IUHUII 6 6
KonrakTHas padora o0y4yarommxcst 23 23
¢ npenojaasaresieM (Bcero), 4acon
U3 Hee ayOUmMopHbvle 3aHAMUs, 8Ce20 23 23
B T.4..
JICKIIMH 8 8
MPAKTUYECKUE 3aHATUS 4 4
1a00paToOpHBIC PaOOTHI 8 8
KA 0,4 0,4
KD 2,6 2,6
CamocTosiTe/ibHAsA MOATOTOBKA K 3K3aMEHAM B IePHO]I 10,4 10,4
IK3aMEHAIMOHHOM ceccuM (KOHTPOJIb)
CamocTrosiTesibHas padoTa (Bcero), 4acon 182,6 182,6
B T.4. Ha BBITIOJIHEHUE!
KOHTPOJIbHOW PabOThI




pacueTHO-rpauyecKoil paboThI 18 18
pedepara
KypCOBOH pabOThI
KYpPCOBOT'O TIPOEKTa

Buibl npoMeKyTOYHOIO0 KOHTPOJIS Ok3 Ok3
3a 3a
Texymuii KOHTPOJIb (BU, KOJIUYECTBO) PT'P(1) PT'P(1)

3. Conep:xanue TMCUUIIUHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE 110 TEMaM
(pa3aenam) ¢ ykazaHMeM OTBeICHHOI0O HA HUX KOJIMYEeCTBA aKaJeMUYeCKHX Ya-
COB M BUJAOB Y4eOHBIX 3aHATHI

3.1. Tembl u KpaTKoe coiep:KaHue Kypca

Pa3znen 1. BBenenune B MaTeMaTrH4ueckoe MoIeJIMPOBaHue
OcCHOBHBIC MOHATHS U OIpEJSICHU. 3a1auyi MOJASIUPOBAHUS (PUBHMUECKUX TIPOIIEC-
COB M TEXHOJOTHYECKUX cHUcTeM. MaTemaTuueckass MoJieib 00OBbEKTa MOJICIUPOBa-
HUS, KiaccuuKkamuss MOJEieH; OCHOBHBIE ATallbl MOJCIMPOBAHUSA, TPEOOBaHUS,
MPEABSABISAEMbIC K MATEMATUYECKUM MOJCIISM.

Pa3nes 2. MatemaTHu4eckoe NporpaMMHpoBaHue
3agaun JTUHENHOrO TporpamMupoBaHus. OCHOBHAs 3aja4ya JUHEWMHOTO MPOrpaMMu-
poBaHus. CHUMIUIEKC-METOJA PELICHUS 3aJadd JIMHEMHOTO NPOrpaMMHUPOBAHMS.
TpancriopTHas 3aga4a. 3a1a4v HEJTMHEWHOTO IPOrPaMMHUPOBAHUA. MeTOT MHOKUTE-
nen Jlarpawxka. ['pagveHTHBIE METOABI ONTUMM3aUMK. /[MHaMu4eckoe MporpaMmu-
poBanue. [lonarre 06 onTUMaNbHOM yripaBieHuu. [[puHIUMI ONTUMAIBHOCTH.

Pa3nen 3. MeToabl pelieHnsi HHKEHEPHBIX 3a/1a4
OCHOBBI T€OpHUH MOTPEIIHOCTEN. UHCIIEHHBIE METOBI PEIICHUS CKAJISPHBIX YpaBHE-
HUK. YucaeHHble METOABI PELIEHUS] CUCTEM JIMHEMHBIX U HEJIIMHEWHBIX YPABHECHUMU.
Anmnpokcumanusi QyHKIuHA. MeTol HaMMEHBIIUX KBaapaToB. MHTeproiaupoBaHue
bynkuuid. YucneHHoe MHTErpupoBaHue. YUCIEHHbIE METOIbI pelIeHUs] OOBIKHOBEH-
HBbIX TudPepeHranbHbIX ypaBHEHU. YUCIEeHHbIE METObI PEIIEHUSI CUCTEM YpaB-
HEHUH B YACTHBIX POU3BOJAHBIX.

3.2. Cojaepxkanue TUCHUILIHHBI (MOAYJISI), CTPYKTYPHPOBAHHOE 110 TEMaM

Ha3zBanus paznenos u teM Bcero yvacos Bupl yueOHBIX 3aHITUN
mo y4eOHO- KonrtakTtHas pabora CPC
My IUIaHY (AyautopHas pabota)
JIK 113 JIb
Paznen 1. Bregenue B mMareMaTH4eckoe MO- 63 9 61
JIEIIUPOBaHNE
Paznen 2 Maremaruueckoe nmporpaMMHUpOBa-
e 70 3 2 4 61
Pasnen 3 Meroapl pelieHusT HMHKEHEPHBIX 6.6 3 2 4 60.6
3aja4
KA 0,4
KD 2,6
KonTtposb 10,4
Bcero 216 8 4 8 182,6




3.3. TemaTuka NpaKTHYeCKUX 3aHATHH

KosmuecTBo yacoB
Tema npakTHYecKOro 3aHsATHS
BCETO
MaremaTHuecKoe IporpaMMHUpPOBaHHE 2
Mertozp!l peleHys] MHKEHEPHBIX 3a1a4 2
Bcero 4
3.4. Temartuka jJadopaTopHbIX padoT
KosmvecTBo yacoB
Tema npakTUYECKOTO 3aHATUS
BCETO
MaremaTHueckoe porpaMMHUPOBaHHE 4
MeToibl perieH s UHKCHEPHBIX 3a71a4 4
Bcero 8

3.5. Temaruka pacueTHo-rpadpuueckux pador
Tema: Maremarrueckoe NMporpaMMUPOBAHUE U METObI PEIICHUS WHKEHEPHBIX 3a-
Jad.

4. YuyeOHO-MeTOANYECKO0e oDecreyeHue JJIs1 CAaMOCTOATEIbHON padoThl
00y4YaImuxcs no JUCUUInHe (MOIYJII0)
4.1.PacnpenesieHre 4acoB 10 TeMaM U BHIaM CAMOCTOATEIbHON padoThI

Pasznesnsl u Tembl Bcero gacos Bun camocrositensHO# paboTh
1o yueOHOMY
IJIaHy

CamocTosTenbHOE H3yY€HHE OTIENbHBIX
TeM y4yeOHON nuteparypbl. BeinonHenue
61 pacueTHo-rpaduueckoil pabotel. Iloaro-
TOBKa K TPOMEXYTOYHOH aTTeCTAlluH M
TEKyIIeMY KOHTPOJIIO 3HAHUH.

Pasnen 1. BBegenune B MmaTemMaTu-
YEeCKOE MOJIETUPOBaHUE

CamocTosTenbHOE HW3YyYeHHE OTIEIbHBIX
TeM ydeOHOH nuTepaTypbl. BrimonHenue
61 pacyeTHo-rpadguyeckoit pabotsl. I[lomro-
TOBKa K TPOMEXYTOYHOM aTTeCTalluk M
TEKYIIEMY KOHTPOJIO 3HAHUM.

Tema 1 Marematuyeckoe mpo-
rpaMMHpPOBaHUE

CamocTosTenbHOE H3yUY€HHE OTIENbHBIX
TeM y4yeOHON nuTeparypbl. BeinmonHenue
60,6 pacueTHO-rpaduyeckoit pabotel. Iloaro-
TOBKa K TPOMEXYTOYHOH AaTTeCTAlluH M
TEKyIIeMY KOHTPOJIIO 3HAHUH.

Tema 2 MeTopl peleHnst HHXe-
HEPHBIX 3a]1a4

Bcero 182,6




4.2.

IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecTedyeHUs IJIsi CAMOCTOSI-

TeJIbHOM paﬁoTbl CTYACHTOB C YKa3aHUEC MECTAa UX HAXOKIACHUS

- yueOHas nuTeparypa — Oubnuorexa punnana
- METOJMYECKNE PEKOMEHIAIMH TI0 BHIIOJIHEHUIO pacyeTHO-TpaduIecKoil paboThl;
- METOIMYECKUE PEKOMEH IAIIMY TI0 CAMOCTOSTENILHOM paboTe — callT uimana.

5. @oH/1 OLIEHOYHBIX CPECTB /JIs1 MPOBeIeHUs MPOMEeKYTOUHOI aTTecTa-
MU 00YYAKIIMXCH N0 JUCHHUILINHE (MOAYJIIO).

Bu onieHOYHBIX CpesicTB ‘

KommuectBo

Texkyuuii KOHTPOJIb

PI'P

1

KypcoBas pabora

V4eOHBIM IUIAaHOM HE IMpEeaAYCMOTPCHO

KypcoBoii mpoexr

Y4eOHbIM MJIAHOM HE NPEAYyCMOTPEHO

IIpoMe:KyTOYHBII KOHTPOJIb

DK3aMeH

1

3auer

1

(DOHI[ OOCHOYHBIX CPCACTB IIPCACTABJICH B IIPUJIOKCHHUH K pa60qeﬁ Imporpam-

MC.
6. [lepeyeHb OCHOBHOM M I0TOJTHUTEIbHOI JIUTEPATYPHI
7.1 OcHOoBHasi JIuTEpPaTypa
ABTOPEL, CO- 3arnaBue N3 patenscTBO, O Komnnu-Bo
CTaBHUTENN
CII6.: Jlans, 2016. - 192
MaremaTnueckoe MoOJeINu- ~ | [DnexTpoH-
JI1.1 | l'omy6era H.B. | poBanue cuctem u mporiec- ¢. - PexuM soctyna: HBII pe-
CoB: yueBHOE MoCOHe http://e.lanbook.com/boo eype]
) k/76825
Conon C.A,, Maremarnuyeckoe monenu- | Pocros-Ha-JloHy: [DneKTpoH-
Kynbkun A.I'. | poBanue cucrem u npouec- | PI'VIIC, 2017. — 172 c.- | Hbl# pe-
J1.2 coB : yueOHoOe mocobue Pexxum ngoctyna: cypc]
https://e.lanbook.com/bo
0k/129321
Bacunenko M. | Matemaruueckoe mogenu- | Cankr-IlerepOypr: [DnekTpoH-
H. poBanue cuctem u npouec- | [II'YIIC, 2016. — 61 c. | HBbI# pe-
J1.3 COB : yueOHOe mocooue — Pexwum pocryna: cypce]
https://e.lanbook.com/bo
0k/91103
7.2 JlonoJIHUTeIbHAS JIUTEPATYypa
JI2.1 | C. B. Kapaces, | Marematudeckoe monenu- | HoBocubupck: CI'YIIC, | [DnekTpoH-
. B. Ocumnos, | poBanue cucrem u nporec- | 2020. — 136 c. — Pe- HBIH pe-
. A. CuBuil- | COB Ha TPAHCIIOPTE : y4eO- | UM JOCTyMa: cypce]
KU Hoe rnocodue https://e.lanbook.com/bo
0k/164609
JI2.2 | I'opb6aues /I. Marematnueckoe mogenu- | Cankr-IlerepOypr: [DneKkTpoH-
B. HoBuxkos C. | poBanue cuctem u nmpouec- | [II'VIIC, 2017. — 54 HBIN pe-
B. COB : yueOHOE mocooue ¢. — Pexum nocrymna: cypce]
https://e.lanbook.com/bo
0k/101571
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7. IlepevyeHb pecypcoB HH(POPMALMOHHO - TEJIEKOMMYHMKALMOHHOM CeTH
"UHTepHeT", HEOOXOAMMBIX JIJIS1 OCBOCHUS TMCHUIIIMHBI (MOXYJISA)
1. OdunmanbHelil cailT ¢punrana
2. DneKTpoHHas OMOIMOTEeYHas cucTeMa
3. [Nouckossie cuctemsl «SAHaekc», «Googley mist focTyna K TeMaTUYeCKUM UH-

(dhopMaIMOHHBIM pecypcam.

8. MeToauyeckne yKazaHus JJIs1 00y4AIOMIUXCS 10 OCBOEHUIO TMCUMILIHHBI

1. JleKuMOHHBIE 3aHATHS COCTABIISIIOT OCHOBY TEOPETHYECKOro OOY4YeHHS,
BKJIIOYAIOT B C€0s1 CUCTEMATU3UPOBAHHBIE OCHOBBI 3HAHUM MO AUCIUIUIMHE, KOHICH-
TPUPYIOT BHUMaHHE OOYYaIOIMXCS HAa HauOoJiee CIOKHBIX M Y3JIOBBIX BOIMPOCAX.
CryneHTaM peKOMEHJYeTCs KOHCIEKTUPOBATh MpeajaraéMblii Marepual, AJisg 3TOro
Ha 3aHATUSAX HEOOXOIMMO UMETh MUChbMEHHBIE TPUHATIEKHOCTH.

2. IlpakThueckue 3aHATHS SIBISIIOTCA JONOJIHEHHEM JIEKIIMOHHBIX KYPCOB U
CaMOCTOATENBbHON pabOThl 00yUYaIOMIMXCA, a TAKKE CPEACTBOM MPOBEPKH YCBOCHHUS
VMU 3HaHWi, 1aBa€MbIX Ha JIEKIUU U B MPOLIECCE U3YUYECHHSI PEKOMEHIyeMOM JIuTepa-
Typbl. IIpakTuueckue 3aHSATHS BKIIOYAIOT peUIeHue 3a1ad pa3Horo ypoHs. [lpu
MOJATOTOBKE K MPAKTUYECKUM 3aHATHUSIM MO AUCIUIUIMHE HEOOXOIUMO 03HAKOMUTHCS
C JIEKIITMOHHBIM MaTe€pUaIOM Ha COOTBETCTBYIOILYIO TEMY.

3. JIaboparopnas paboTa - OJUH W3 BUJOB MPAKTHYECKOW pabOThl yHallIUXCs C
LEJbIO 3aKPEIUICHUS U YTIyOIeHHs POMIEHHOT0 Ha 3aHATHIX yueOHOro MaTepHaa.
VYyamuecs npuoOpeTaroT yMEHHs U HaBbIKM, HEOOXOJUMBbIE UM B MOCIEAYIOLIEH
npohecCHOHATBHOM NesSTENbHOCTH.

4. CamocTodATenbHas padoTa CTYACHTOB MO U3YUYEHUIO JUCLUILINHBI SBISCTCS
OCHOBHBIM BHJIOM Y4Y€OHBIX 3aHATHI. YMEHHE CaMOCTOATEIHbHO paboTaTh HEOOXO-
JIIMO ]ISl YCTIELTHOTO OBJIAJCHUS KypcoM. B pamkax camocTosiTenbHOM paboThI CTY-
JIGHT JIOJKEH BBIMOJHUTh pacueTHO-Tpaduyeckyro paboTy. BapuaHT pacyeTHo-
rpaduueckoil paboThl BHIOUPAETCS] B COOTBETCTBUU € MocaeAHel nudpoil mmdpa 3a-
YETHOM KHIKKHU. BBITIOJTHEHNE U 3alllUTa PaCYETHO-TPpaPUUYECKO paboThl SBIISIIOTCS
YCIIOBHEM JUIsl IOMYCKa K 3a4eTy U dK3amMeHy. Bo Bpems BhINOJHEHUST pabOThl MOXK-
HO MOJYYUTh IPYNIOBbIE WJIM MHIUBUyAIbHbIE KOHCYJIBTALMY Y TPENO1aBATEIIS.

9. Ilepevyenb MHGOPMANIMOHHBIX TEXHOJIOTHIH, IPOrPaAaMMHOI0 odecneye-
HMS 1 HHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HCIO0JIb3YEeMbIX NPH OCYIIECTB-
JICHHUHM 00pa30BaTeJIbHOIO MpoLecca 1o AUCHUIIHHE

[Ipu ocymiecTBieHnn 00pa30BaTENBHOTO Mpollecca MO JUCHUIUIMHE HCIOJIb-
3YIOTCS ClIeaytomre HH(OPMallMOHHbIE TEXHOJIIOTUU U TIPOrpaMMHOE 00eciedeHHE:

- JUIS TIPOBEJICHUS JIKIMM, JEMOHCTPALUK MPE3eHTAlUN U BEJCHUS UHTEPaK-
THBHBIX 3aHsATHI: MS PowerPoint;

- JIUIs1 BBITIOJTHEHUS 1abopaTopHbIX padoT - Microsoft Office 2010 u BoimIe.

- JUISl CaMOCTOSITEIbHOM paldoThl cTyneHToB: Windows 7 u Bbile, Microsoft
Office 2010 u BbIIIE.

[IporpammHoe obGecriedeHue st MPOBEACHUS PAKTUUECKUX 3aHATUM:

— I'paduueckuii penakrop MS Excel;

— IIporpammsl kommbroteproit matematuku MathCAD.



IIpodeccnonanbHble 0a3bI JAHHBIX,
HCI0JIb3yeMble 1JIs1 M3yYeHHUs JUCUUILINHBI (CBOOOAHBIN JOCTYII)

1. OOmepoccuiickuii maTeMaTHuyeckuid mopTan (MHPOpMalMOHHAA CHUCTEMA) -
http://www.mathnet.ru

2. Mathcad — oGyugaromuii pecypc -
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

3. [lopTan uHTEIIEKTYaIbHOTO IIEHTpa — Hay4yHOU 0ubnunoTeku uM. E.M. OBcsinkuHa
https://library.narfu.ru/index.php?option=com_content&view=article&id=500&Itemi
d=569&Ilang=ru

10. Onucanue MaTepUAJIbHO - TEXHUYECKO 0a3bl, HEOOXO0IMMOI
I OCYLEeCTBJIEHHSI 00PAa30BaTeILHOr0 MPoIecca Mo JUCHHIINHE

11.1. TpeGoBaHus K ayAuTOPUAM (IIOMeEIIeHUAM, KAOMHeTaM) Il IPOBe-
JeHUs 3aHATHI C YKa3aHHMeM COOTBETCTBYIOIIEI0 OCHAIIEHNS 3aAHATHI ¢
yYKa3aHHeM COOTBETCTBYIONIEr0 OCHAIIEHUS

VYuebHas ayauTopust Jyisi MPOBEACHUS YUEOHBIX 3aHATHUM, MPEIYyCMOTPEHHBIX
porpaMMoit creruanuTeTa (MpoBEeACHUE 3aHITUHN JICKIIMOHHOIO TUIIA) - ayAUTOPHUS
Ne 401. CrneuuanuszupoBaHHass MeO€b: CTOJIBI yY€HUYeCKHe - 32 IIT., CTYJbs
y4eHHUUYECKHE - 64 mT., T0CKa HACTeHHas - 1 mIT., CTOI NMpenoaaBaress - 1 mT., cTyl
npenojasarens - 1 mr. TexHuueckuwe cpeiacTBa OOydeHHUs: MEPEHOCHOM HKpaH,
MIEPEHOCHON MPOEKTOp, HOYTOYK. YueOHO-HarIsaHbIe MTOCOOMs, 00eCIeunBaroIe
TEMaTUYECKUE WJUTFOCTPAIIMKM, COOTBETCTBYIOIIME paboued y4deOHOM mporpamme
JTUCITUTUIMHBI - KOMIUIEKT Mpe3eHTalui (XpaHuTes Ha Kadeape).

11.2. IlepeyeHnb J1a0OPATOPHOIO 000PYA0OBAHUSA

VYueOHas ayauTopusi JJIs MPOBEACHUSI YUEOHBIX 3aHSATHM, PEAYCMOTPEHHBIX
nporpaMmoit crneruaiuTera (MPoBEICHUE 3aHATHII CEMUHAPCKOTO THUIIA, TPYMIOBBIX
U WHJMBUAYAJIbHBIX KOHCYJIbTAlUM, TEKYIIETO KOHTPOJS U MPOMEKYTOUYHOU aTTe-
cranuu) - Jlaboparopus Kommberorepusrii kitace Ne 1, ayauropust Ne 408. Creruainu-
3UpOBaHHAas MeOelb: CTOJbl YUYEHUYECKUE - 33 IIT., CTyJbd yYyeHU4Yeckue - 43 mir.,
JIOCKa HACTEeHHas - | WIT., CTOJN mpenojasarens - 1 mrT., cTyn npenogasarens - 1 mrT.
TexHudeckue cpeAcTBa OOy4YEHUS: KOMIIBIOTEpPHI - 22 MIT., BUACOMAHENb - | IIT.
[Tporpammuoe obecreucuue - Microsoft Office Professional 2010. Mathcad 14.



IIpunoxenune k padboueii mporpamme

®OHJ]
OIIEHOYHBIX CPEJICTB

10 Y4eOHO! AU CHMILTIMHE

MATEMATHYECKOE MOJIEJIUPOBAHUE
CUCTEM U MPOILIECCOB
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1. IlepeyeHb KOMIIETEHUHUH C YKa3aHHEM 3TANOB UX (OPMHPOBAHUA B IIPO-

Hecce OCBOCHHUS Y4eOHOM IMCUMILIMHBI

1.1. Ilepeyenb KoMNeTeHIUI U HHANKATOPOB
OIIK-1: CriocoOeH pemath WHKEHEPHBIE 3a/1a4d B PO(PECCUOHATIBHOMN ESTEIbHO-
CTH C HCHOJIb30BAHHEM METOJOB €CTECTBEHHBIX HAyK, MATEMAaTUYECKOTO aHAIN3A U

MOACIUPOBAHUA

Nunukatop OIIK-1.4. [IpuMeHsieT METOAbl MAaTEMAaTHYECKOTO aHalli3a U MOJIEIUPO-
BaHMS IS PEIICHUS TPUKIIAIHBIX 3a71a4 B TPOGEeCCHOHAIBHON eI TeIIbHOCTH

1.2.

Jtanbl GopMHUPOBAHNSA KOMIIETEHIUI B MpoLecce

OCBOCHHUS YUeOHOM M CIUTIIHHBI

HaumenoBanue 3Tamna

Conep:xanue 3Tana
(BuABbI y4eOHOI1 padoThI)

Koasl popmupyembix Ha
JTamne
KOMIIeTEeHIUI

Oran 1. ®opmupoBaHue
TEOpPETHYECKO 0a3bl 3Ha-
HUM

Jlekuuu, caMOCTOsTeIbHAs paboTa
CTYJICHTOB C TEOPETHYECKON 0a30i,
71a00paTOPHbIC 3aHATHS

OIIK-1 (OIIK-1.4)

Oran 2. dopmupoBaHue
YMEHUI

JlaboparopHast paboTa, MPaAKTUICCKHE
3aHATHS

OIIK-1 (OITK-1.4)

Oran 3. dopmupoBaHue

BrimonHenune pacueTHo-Tpaduueckoit

HABBIKOB  MPAKTHUYECKOTO | pabOTHI
HUCIIOJIL30BAaHUSI 3HAHUU U
YMEHUHI

OIIK-1 (OITK-1.4)

Ortan 4. [IpoBepka ycBo-
€HHOT'0 MaTepuasia

3amuTa pacueTHo-rpaduueckoil pa-
00TBHI, 3a4eT, IK3aMEH

OIIK-1 (OITK-1.4)

2. OnucaHue nokasarteJieil U KpUTepHeB OLlEHNBAHUS KOMIIETEHIINH HA pa3-
JIMYHBIX ITanax ux (pOpMUPOBAHUS, ONIMCAHHUE IIKAJ OLIEHUBAHUS

2.1. lloka3aTeJin M KPUTEPHH OLIEHNBAHUS KOMIIETEHIIMIA
HA Pa3JIMYHBbIX 3Tanax ux GopMupoBaHus

Ortan popmupo- | Kom komme- | Tlokasarenu orre- Kpurepun Cnioco0wI o11eH-
BAaHMS KOMIIETEH- | TEHUWU. UH- | HHUBaHUS KOMIIE- KU
807051 JHKaTopa TEHITHI

Oran 1. ®opmu- OIIK-1 - TOCEIICHHUE JIEK-| - HAJIMYME KOHCIEKTA | Y CTHBIA OTBET
poBanue Teope- | (OIIK-1.4) | MOHHBIX 3aHSATHIA; | ISKIMA O BCEM Te-

TUYECKOM  0a3bl - BEJCHUE KOH-| MaM, BBIHECEHHBIM Ha

3HAHHUI CIIEKTa JIEKIIHIA; JEKIMOHHOE  00CyX-

- yyactue B 00- | JeHuUE;

CYXKJIEHHH Teope-
TUYECKUX BOMPO-
COB TE€M Ha Kax-
JIOM MPAKTUYECKOU
pabote

- AaKTUBHOE Y4YacTHe
CTyIeHTa B 0OCyXje-
HHUM  TCOPETUYECKHX
BOIIPOCOB;
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Oran 2. ®opmu- OIIK-1 - BBIIIOJIHEHHE JIa- | - YCIIEIIHOE caMoCTo- | Pemenue mnpak-
posanue ymenuii | (OIIK-1.4) | GopaTopHBIX paboT | SITENbHOE  BBIMOJHE- | THYECKUX 3aad
(pemieHue 3agauu HUe  7a0OpaTOPHBIX | HA MPAKTHKE,
1o o0pasiry) pabor oTyeT 1o J1abo-
paTtopHoii pabo-
T
Oran 3. ®opmu- OIIK-1 - HaJIM4ue Ipa- | - pacyeTtHO- | PacuerHo-
poBanue HaBbikoB | (OIIK-1.4) | BuibHO  BBINOJ- | Tpaduueckas pabora | rpaduueckas
PaKTUYECKOTO HEHHON pacueTHO- | UMEET  MOJIOKUTENb- | paboTa
UCIIOJIb30BaHUs rpaduyeckoil pa- | HyI0 PELeH3UI0 U J0-
3HAHUN U YMEHUU 0O0THI IyILIEHA K 3aIUTe
Oran 4. [IpoBepka OIIK-1 - yCIenIHas 3al4- | - OTBEThI Ha BCE BO- YCTHBIA OTBET
ycBoenHoro Ma- | (OIIK-1.4) | Ta pacuerHo- IPOCHI 110 PacYeTHO-
Tepuaia rpadgudeckoii pa- | rpadudeckoit padore;
OOTHI; - OTBETHI HA OCHOBHEBIE
- 3a4eT U IONIOJTHUTEIIbHBIE
- DK3aMeH BOIIPOCHI 3a4€Ta, K-
3aMeHa
2.2. Kpurtepuu oneHUBAHUsI KOMIIeTeHIIHIi

10 YPOBHIO UX C()OPMUPOBAHHOCTH

Kona xomnerenuuu,
HWHJHUKATopa

YpoBHU c(HOPMUPOBAHHOCTH KOMIIETSHUIUN

0a30BBIil

CpeaHUi

BBICOKUH

OIIK-1 (OIIK-1.4)

3HaTh: OCHOBHEIE METO-
JIBI MaTEMaTUIECKOr0
aHaJan3a U MOJEINPOBa-
HHUS JI711 0OOCHOBAHUS
MIPUHSATHUS PELICHUN B
npodeccuoHanbHOM fes-
TEIbHOCTH.

YMerb: IpUMEHATH Me-
TOJBI MAaTEMATUUYECKOTO
aHaJgn3a U MOJEINPOBa-
HHUS 1)1 000OCHOBaHUS
MIPUHSATHUS PELICHUN B
MPOCTHIX 3aJa4aXx.
Baaaern. MeTonamMu Ma-
TEMAaTHYCCKOTO aHaIu3a
1 MOJICITMPOBAHUS TIPO-
beccruoHanbHOM nes-
TENHHOCTH JJIs1 000CHO-
BAHHOI'O MPUHSATHUSA pe-
HIEHUM B TPOCTHIX 3a/1a-
yax.

3HATh: OCHOBHBIE METO-
JIbI MATEMaTHYECKOTO
aHaJIM3a U MOJAEIIUPOBa-
HUA 111 000CHOBAHUSA
NPUHSATUS PEIICHUI B
npodecCuoHaIBHON Jesi-
TEJIbHOCTH.

YMerh: IpUMEHATH Me-
TO/bl MATEMATUYECKOTO
aHaJIM3a U MOJIETTUPOBa-
HUS 1711 000CHOBaHUS
MIPUHATHS pELICHUHN TpH
pelIeHUU TUIIOBBIX 3a-
nad.

Baaners: Mmerogamu Mma-
TEMaTUYECKOT0 aHaJIn3a
U MOJEIUPOBAHUS TIPO-
(heccuoHambHOM nesi-
TEJILHOCTU JUIi 0OOCHO-
BAaHHOTO TIPUHATHS pe-
LIEHUN B TUIIOBBIX 3a]1a-
qax.

3HAaTbh: OCHOBHBIC
METOIbl MaTeMaTH-
YEeCKOTo aHajm3a u
MOJICTTUPOBAHUS JIJISI
000CHOBaHUS NPU-
HATHSI pELICHUH B
npodeccnoHanbHOMI
JeSTEITLHOCTH.
YMeTh: KOMOUHH-
pOBaTh METO/IbI Ma-
TEMaTUYECKOTO
aHaJIN3a v MOJICITH-
poBaHwus 17151 000C-
HOBAHUS PUHATHS
peleHuii B mpodec-
CHOHAJBbHOM Jes-
TEJBHOCTH.
Baapers: wMetona-
MU MaTeMaTH4YeCKO-
ro aHajgn3a u MoJe-
JUpOBaHUs Mpodec-

CHOHAJILHOM nes-
TCIBHOCTHU JJIA
000CHOBAaHHOI'O

IIPUHATUS PELICHUN
B MpodeccuoHab-
HBIX 3a]a4 33]1a4ax.
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2.3. lIkaJubl oneHuBaHust GopMHUPOBAHMA HHAMKATOPOB J0CTHKEHHSA

KOMIIeTeHIIu |
a) llIxana oneHMBaHUA IK3aMeHa
IlIxana oueHuBaHuUsA Kpurepuu onennBanus
OLCHKA «OTJIUYHO» I/IHI[I/IKaTOp ,Z[OCTI/I)KCHI/II‘/'I KOMIICTCHIINU C(l)OpMI/IpOBaH Ha BBICOKOM

YPOBHE U CTYJIEHT OTBEYAET Ha BCE JONOJIHUTEIbHBIE BOIIPOCHL. Teo-
pETHUYECKOE COoepkKaHUe TUCIUIUIMHBI OCBOCHO MOJHOCThIO, O€3 Mpo-
0enoB. CTyIEHT JEMOHCTPUPYET MOJHOE COOTBETCTBUE 3HAHUM, yMe-
HUW Y HAaBBIKOB ITOKA3aTeNIIM U KPUTEPUSIM OLEHUBAHUS UHIUKATOPOB
JOCTH)KEHUS! KOMIETEHIIMH Ha (OPMUPYEMOM AMCLUHUIUIMHONW YPOBHE.
OnepupyeT mpruOOPETEHHBIMU 3HAHUSIMH, YMEHUSMH U HaBBIKaMH, B
TOM 4YHCJI€ B CUTYallUsAX IOBBIILIEHHON cilokHOCTU. OTBEYaeT Ha BCE
BONPOCHI Ousera 0e3 HaBOSAUIMX BOIIPOCOB CO CTOPOHBI IIpenoaaBare-
ns. He ucnbIThiBaeT 3aTpy/lHEHUN NpU OTBETE HA JOMOJIHUTEIbHBIE
BOIIPOCHI. 3aJ1a4y PEeIIII MPABUIIBHO.

OLICHKA «XOPOII0» - Nnaukatop MOCTHKEHHUS KOMIETEHLIMH CPOPMHUPOBAH HA BBHICOKOM
YpOBHE, HO CTYJICHT JOIYCKAET OMMUOKH MPH OTBETE HA JAOMOIHUTEIb-
HBIC BOIIPOCHI, WM HHIUKATOPHI JTOCTHKCHUS KOMIETCHIINH chopmu-
pPOBaHbI Ha CPEHEM YPOBHE;

- MHAUKATOP JOCTM)KCHUU KOMIIETEHIIMM C(HOPMHUPOBAH HA CPEAHEM
YPOBHE, HO CTYIAEHT apryMEHTUPOBAaHHO OTBEYAET Ha BCE JIONOJIHU-
TEJbHBIE BOTIPOCHI;

- MHAUKATOP JOCTI)KEHUN KOMIIETEHIIMH CPOPMHUPOBAH Ha CpeHEM
yYpOBHE, WX Ha 0a30BOM YPOBHE, HO CTYJEHT YBEPEHHO OTBEYAeT Ha
BCE€ JIOMOJHUTEIbHBIE BOIIPOCHI.

Teopernueckoe cojepkaHue AUCLUUIUIMHBI OCBOEHO IOJHOCTHIO, 0€3
npo6enoB. CTyIeHT AEMOHCTPUPYET MOJHOE COOTBETCTBHE 3HAHMIA,
YMEHUW U HABBIKOB MMOKA3aTeIsIM U KPUTEPHSIM OICHUBAHMS WHIUKA-
TOPOB JOCTHKEHHUS KOMIETEHIMH Ha (OPMUPYEMOM AUCHHUTIIMHON
ypoBHe. OnepupyeT mpruoOpEeTEHHBIMHU 3HAHUSAMH, YMEHUSIMUA U HaBBI-
KaMU; €ro OTBET MPEJCTaBISAECT IPAMOTHOE H3JIO0XKEHHEe y4eOHOro Ma-
Tepuaja 1Mo CYIIECTBY; OTCYTCTBYIOT CYIIECTBEHHBIE HETOYHOCTH B
GbOpMyIUPOBAaHUM TOHSTUN; MPABUIBHO MPUMEHEHBI TEOPETUUYECKUE
MOJIOXKEHUsI, TIOATBEPXKIECHHbIE TpuMepamu. Ha aBa TeopeTrnueckux
BOIIPOCA JaJl MOJIHbIE OTBETHI, HA TPETUH - NMPU HABOISAIINX BOIMpPOCAaX
npenoaasarens. [Ipu oTBeTe Ha JOMOTHUTEIHHBIC BOMPOCHI TOMYCKAET
HETOYHOCTHU. 3a/1auy pelul.

OLIEHKA «Y1O0BJIETBOPH- - Unaukarop DOCTHMIXKEHUN KOMITETEHIIMH C(HOPMHpPOBAH Ha 0a30BOM
TeJbHO» YPOBHE;

- WHIUKATOP JOCTHKEHHUS KOMIETEHIIMH ChHOpMHpPOBaH Ha 0a30BOM
YPOBHE, WJIM Ha CPEAHEM YPOBHE, HO CTYJEHT 3aTPYyIHSETCS OTBETUTD
Ha JOMOJHUTCIIBHBIC BOIIPOCHI.

Teopernueckoe coaepkaHUE IUCHUUILUIMHBI OCBOEHO YacTHUYHO, HO
po0JieMbl HE HOCAT MPUHUMIHAIBHOrO Xapakrtepa. CTyIeHT JeMOH-
CTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHMM, YMEHUNU U HABBIKOB MOKa-
3aTCIIIM U KPUTCPUAM OLHCHHBAHUA WHAHUKATOpA OOCTHXXCHUSA KOMIIC-
TEHIIMU Ha (HOPMUPYEMOM TUCIUIUIMHON YpOBHE: JTOMYCKAIOTCS 3Ha-
YUTENIbHbIE OLIMOKH, MPOSBISETCS OTCYTCTBUE 3HAHHMM MO pALy BO-
MPOCOB. 3aTPYAHSIETCS OTBEUATh Ha JOMOJHUTEIbHBIE BOMPOCHL. 3aja-
yy pentit Ha 50%.
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OLICHKA «Hey/10BJ1eTBOpH- | MHIuKaTop HOCTHXKEHUS KOMIETEHIMH C(hOPMUPOBAH HA YPOBHE HU-
TeJIbHO» e 0a30BOro M CTYAEHT 3aTPYAHSAETCS OTBETUTh HA JOINOJHUTEIbHbIC
BOIIPOCBI.

Teopernueckoe conepkaHue AUCHUIUIMHBI OCBOEHO yacTHuHO. CTy-
JEHT JIEMOHCTPUPYET SIBHYI0 HEJOCTAaTOYHOCTh WJIM IOJHOE OTCYT-
CTBUE 3HAHUN, YMEHUU W HAaBBIKOB Ha 3aJJaHHOM YpOBHE C(HOpPMHUPO-
BaHHOCTH MHJMKATOPa JOCTH)KEHHS KOMIIETEHIIUH.

0) Illkana omeHUBAHHUS 3a4UeTa

[Ixana oreHuBaHusg Kpurepuu onenuBanust

3auTeHo WuaukaTop AOCTHXKEHUH KOMIETeHIHMU C(HOPMUPOBAH Ha ypOBHE HE
HUKe 0a30BOT0 U CTYJIEHT OTBEYAET Ha JOIOJIHUTEIbHBIE BOIIPOCHI
-IIPOYHO YCBOWJI IPEyCMOTPEHHBII MPOrpaMMol MaTepua;

- IPaBUJIBHO, apI'YMEHTHUPOBAHO OTBETHJI HA BCE BOIIPOCHI;

- TIOKa3aj MIyOOKHe CUCTeMaTU3UpPOBaHHBIC 3HAHMUS, BIa/ICET MpUeMa-
MU PacCyXJIE€HUS U COINOCTABIIAET MaTepHall U3 Pa3HbIX UCTOYHUKOB:
TEOPHUIO CBS3BIBACT C MPAKTUKOM, JAPYrUMH TeMaMH JaHHOTO Kypca,
JIPYTHX U3y4aeMbIX MPEIMETOB;

- 6e3 omMOOK BHITIOIHUI MPAKTHYECKOE 3aaHNE

Hesaureno WuaukaTop AOCTHKEHUNH KOMIIETEHIIMM COPMHUPOBAH HA YPOBHE HU-
e 0a30BOro U CTYIEHT 3aTPYAHSAETCS] OTBETUTh Ha JONOJIHUTEIbHbIE
BOITPOCHI.

BricTaBisieTcss CTyAEHTYy, KOTOpbIN He crpasBuica ¢ 50% BonpocoB u
3aJjaHui OumiieTa, B OTBETaX Ha JPYrHe BOMIPOCHI JOMYCTHI CyIle-
CTBEHHbIe OmMOKU. He MOKeT OTBeTUTh Ha JONOJIHMUTENbHbBIE BOIPO-
CBI, IPEUI0KECHHBIE IIPENIOAABATEIEM.

B) Illkayia olleHUBaHUs pacyeTHO-TPaduuecKoil padoThI

[Ixana oreHUBaHUs Kputepuu onieHnBaHus

3auTeHo WuaukaTop AOCTHKEHUH KOMIETEHIMHU CHOPMHUPOBAH HAa ypOBHE HE
HIKe 0a30BOTO.
Bce pacueTsl BBINOTHEHBI BEPHO M HIMEIOT HEOOXOIUMBIE MOSICHEHUSI.

Hesaureno WuaukaTop AOCTHKEHUIH KOMIIETEHIIMM COPMHUPOBAH HAa YPOBHE HHU-
e 6a30BOrO.
B pacuerax pomyimieHbl OMIMOKH, HEOOXOAMMBIE MOSICHEHHUS OTCYT-

CTBYIOT.
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3. TunoBble KOHTPOJIbHbIE 32JaHUA U HHbIE MATEPHUAJIbI, HE00X0AUMbIe JJIs1
OLIeHKM 3HAHMI, yMeHHIi, HABBIKOB, XapaKTepHU3YOIIUX 3Tanbl ¢popmu-
POBAaHMA KOMIIETEH M

Kon Oransl hopMupoOBaHUS Tunossie 3aaHUs
KOMIIETEeHIINH, UH- KOMIIETEHIIUH (oLleHOYHBIE Cpe/ICTBA)
JIMKaTopa

OIIK-1 (OIIK-1.4) | Dran 1. ®opmupoBaHHE | - AUCKYCCHSI: BOIPOCHI ISl OOCYKICHHUS
TEOpeTHYecKor 0a3bl 3Ha- | (METOAMYECKUE PEKOMEHAALNH IS
HUU IIPOBEJCHUS IPAKTUYECKUX 3aHSITHI)
Oran 2. dopmupoBaHue | - 1aOOPaTOPHBIE U IPAKTUYECKHE PAOO-
yMEHUH (pemieHue 3amadu | Thl (METOAMYECKHE PEKOMEHIANH JIIs
o o6pasity) MIPOBEICHUS JIAOOPATOPHBIX U TIPAKTH-
YECKUX 3aHSITUI)

Oran 3. dopmupoBaHue | - pacueTHO-Tpaduueckas padora: nepe-
HaBBIKOB  IPAKTHYECKOTO | YeHb BOIPOCOB M 3a]1a4 [0 BapHaHTaM
UCMOJIb30BaHUSl 3HAaHUM U | (METOAMYECKHE PEKOMEHIAUH 10

YMEHUH CPC)
Ortan 4. IIpoBepka ycBOEH- | - 3alIUTa pacyeTHO-Irpaduieckoil pado-
HOTO MaTepuaia TBI;
- BOIIPOCHI K 3a4eTy, 3K3aMeHy (TIpHiIo-
eHue 1)

MeToauveckue MaTepuaJibl, ONpeae/souiue npoueIypbl OeHUBaHUS
3HAHU, YMEHUI U HABBIKOB

JK3aMeH

[IpoBoauTCS B 3a]aHHBIN CPOK, COTJIACHO rpaduky ydeOHOTro mnpoiecca. JK3a-
MEH MPOXOJHUT B (popMe coOece0OBaHUS MO OMIIETaM, B KOTOPBIE BKJIIOYAIOTCS TEO-
peTHUYECKHEe BOMPOCHL. [Ipw BBICTABICHUN OICGHOK YYWUTHIBACTCS YPOBEHBb MPHOOpE-
TEHHBIX KOMIIETEHIIMI CTyJIeHTa. AYAUTOPHOE BpEMs, OTBEICHHOE CTYACHTY, Ha
MOATrOTOBKY — 30 MUH.

3auer

3ayeT MpOBOAUTCS B 3aJJaHHBIN CPOK, COTJIACHO rpaduKy yueOHOro mporecca.
3adeT mpoxoauT B (popMe cobOecemoBaHHS IO BOMPOCaM, B KOTOPHIC BKIIOYAOTCS
TEOPETUUYECKHE BOMPOCHl U 3amava. [Ipyu BBHICTABIEHUWU OIEHOK YUUTHIBAECTCS YpPO-
BEHb NPHOOPETEHHBIX KOMIIETEHLIMH CTyJeHTa. AYyAUTOPHOE BpEMs, OTBEJIEHHOE
CTYZIEHTY, Ha MOArOTOBKY — 30 MUH.

PacuerHo-rpaguueckas padora

OTO BHEAyIUTOPHBIA BUJ CAMOCTOSITEIBHOM paboOThl CTyAeHTOB. PacueTHo-
rpaduyeckas paboTa BKJIIOUYAET B CeOsl TECOPETUUECKHE BOMPOCHI M 3aJla4u, OXBaThI-
BAaIOIMX OCHOBHBIEC BOMPOCHI JUCIUIUIMHBL. PaboTa BBIMOIHAETCS IO BapuaHTaMm, CO-
TJIACHO TIOCJIeTHEN 1 TIpearnociennei nudpe mudpa u craeTcs Ha IPOBEPKY.

[locne mpoBepku pacueTHO-rpaduueckas padboTa BO3BpallaeTCsi CTyIEHTaM
JUISl HIOJATOTOBKH €€ 3allMTe.
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3amura pacdeTHO-Tpadudeckoil pabOThI MPOBOAUTCS HA IK3aMEHAITMOHHOU
CECCUU W SBJICTCS OCHOBAaHWEM ISl JIOMyCKa CTyJEHTa K dKk3ameHy. [lpu 3amure
pacdeTHO-TpaduIecKoil pabOThI CTYICHTHI JOJIKHBI OTBETUTH HA TEOPETUIECCKUE BO-
MIPOCHI TI0 TEMATHUKE pacueTHO-TpaduIeCKON pabOTHI.
Tema: Marematudeckoe MporpaMMUPOBAHUE U METO/BI PEIICHHS] MHXCHEPHBIX 3a-
Jad.

Auckyccust

[Ipu npoBeleHUH TUCKYCCUU CTYIIEHTaM JIJIsi 0OCYKJIEHUsI MpeJiaraloTcsi Bo-
MPOCHI MO TEME, OTBEJACHHOW Ha MPAKTHYECKOE 3aHsATHE (COTjacHO padodeil mpo-
rpamMMme yueOHOU mucuuiuinHbl). [Ipy oTBeTe HA BOMPOCHI CTYJEHTAM HEOOXOIUMO
chOpMyYIUPOBATH OCHOBHBIE SKOHOMUYECKHE KATETOPUH, BBISIBUTH UX MIPUYUHBI.

JlabopaTopHas padora

[IpoBenenue naboOpaTopHBIX padOT MO3BOJISET CTYJECHTAM YIIIyOUTbh U 3aKpe-
MUTh TEOPETHUECKHUE 3HAHUS, Pa3BUTHs HABBIKOB CAMOCTOSITEIEHOTO IKCIIEPUMEHTH-
poBaHus. Bkitouaer noAroTroBKy HEOOXOIMMBIX JUIsl ONBITA (IKCIIEPUMEHTA) TPUOO-
pOB, 000PYIOBaHHUSA, COCTABICHUE CXEMbI-IIJIaHA OIbITa, €r0 MPOBEICHHUE U OIHUCaA-
HUE. Yyanmecss NpuoOpeTaroT YMEHUS U HaBbIKUA, HEOOXOJIMMBIE UM B IOCIEIYIO-
e npogeccuoHaNbHON JEATEIBHOCTH U CIOCOOCTBYIOT (hOPMHUPOBAHUIO MPUUMH-
HO-CJIE/ICTBEHHBIX CBS3€H 3aKOHOB (PU3UKH U UCCIEAYEMBIX SIBICHUM.

[IpoBenenue naboOpaTopHBIX PabOT MO3BOJSET CTYACHTaM OCBOUTH OCHOBBI
MaTEeMaTHYECKOr0 U UMUTAIIMOHHOTO MOJICIIMPOBAHUS CUCTEM U MPOLIECCOB, a TaAKKe
UX aHaJIM3a Ha OCHOBE PEILIEHUs TUIOBBIX MPO(EeCcCHOHAIBHBIX 3aa4.

IIpakTHUyeckue 3aHATHS

[IpakTUueckue 3aHATUSI — METOJ PENpPOAYKTUBHOTO 00yuyeHus, obecrneurBa-
IOLUI CBSI3b TEOPUU U MPAKTUKH, COJICUCTBYIOIINNA BBIPAOOTKE y CTYJIEHTOB YMEHUMN
Y HAaBBIKOB NPUMEHEHUS 3HAHWM, MOJYYEHHBIX HA JIEKIHH U B XOAE CaMOCTOSTEIb-
HO paboTHI.

[Ipn mpoBeneHNN MPAKTUYECKUX 3aHITUN CTYIEHTaM IPEIIAraroTCs BOMPOCHI
JUIst 0OCY>KJIEHHsI TIO TeMaM, OTBEICHHBIM Ha MPAaKTHUYECKOe 3aHsATHE (COTJacHO pa-
Oouelt mporpamMme y4eOHON TUCITUTIITHBI)
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Ipuioxenue 1
Bomnpocsl k 3auerty
Bomnpoce! ajst nposepkn ypoBHs 00yueHHOCTH «3HATD»
1. B 4em cocToST 0COOEHHOCTH JUHAMHYECKUX 3a/1a4 ONTUMU3ALNN?
2. IlpuBenurte mpuMepsl AMHAMUYICCKOMN 3a]a4H ONITUMU3AITIH.
3.UTo Takoe ynpaBieHUE U IEPEMEHHAsi COCTOSIHUS B TMHAMUYECKUX MOJIEIIAX ?
2. B ueM cocTouT METOJl IMHAMHYECKOTO MPOrpaMMHUPOBAHUSI B MHOTOIIIArOBBIX
3a7a4ax ONTUMH3ALNN?
Kak ¢hopmynupyercs 3a1ada no nogo0py SMIUPUIYECKUX HOPMYII.
['eoMeTpuyeckas HHTEPHPETALUS 3a/1a4u OCTPOCHUS SMIIUPUUYECKON hopMy-
JIBL.
DyHKIUHU, UCTIOIB3YEMbIE JJI MOCTPOCHUS SMIIUPUIECKUX HOPMYII.
Br16op Hammyumiei pyHKIuu.
Kaxkoii mponiecc Ha3piBaeTcs cirydaiiHbiM? [IpuBennTe npumepsl.
Kak Ha mpakTuke onpeaenTb UHTEHCUBHOCTh MOPOXKAAIOUIEr0 MOTOKA CIy-
YalHBIX COOBITUI?
9. Yro Ha3bIBaETCs, TNIOTHOCTHIO BEPOSTHOCTH MEPEX0/Ia CUCTEMBI U3 COCTOSIHUS
B COCTOSIHHE?
10.Kak cocTaBmsieTcs cucTeMa JIMHEHHBIX anreOpandecKuX YpaBHEHHH C HEU3-
BECTHBIMU TPEACIIbHBIMUA BEPOSITHOCTSIMU IO pa3MedeHHOMY rpady cocCTos-
HUW CUCTEMBI?
11.Kak cocraBisieTcs cCUCTEMa JIMHEHMHBIX alreOpandecKuX YpaBHEHUH C HEH3-
BECTHBIMU IPEIETbHBIMUA BEPOSITHOCTSAMM 10 MaTPUIE MIIOTHOCTENW BEPOSITHO-
cTel nepexoaa?
12.T'enepupoBaHue ClydailHbIX uuceld. ['eHepupoBaHue CIy4alHBIX YMCEeN, pac-
MPEIESIEHHBIX M0 SKCIOHEHIMATBHOMY 3aKOHY pacipeieIeHusl.
13.I'enepupoBanue CiIy4ailHbIX uncel. | eHepupoBaHue CIydyallHBIX YHUCEIN, pac-
MPEESIEHHBIX [0 HOPMAJIbHOMY 3aKOHY pacipeieeHusl.
14.T'enepupoBanue ciaydyaiHbix uucen. IlceBmocnydaitHeie uncna. ['eHepupoBa-
HUE TIOCIIEIOBATEIBHOCTH PABHOMEPHO PACIpeIeIEHHBIX CTyYalHbIX YUCEN.
15.Kak umMuTUpyeTCs pacCTOSIHUE MEXIY JBYMsI CIIy4alHBIMU COOBITHSIMU TTyac-
COHOBCKOTo mnoroka? Kak Ha mpakThke ONnpeneiauTb UHTEHCUBHOCTb MOPOK-
JTAIOIIETO MOTOKA CIIYYaHBIX COOBITHI?
16.Kak obGecnieunth TpeOyeMbIii BBIXOJHOW MapameTp CTaTHYECKOW MOJENH,
yopaBisis BXOAHBIMU BO3JEHCTBUSIMA Ha Hee? Hamumwure anroputm, Hapu-
CyUTE CXEMY peAIN3aALNU.
17.Kak omnpeaenutb HEOOXOAMMOE YUCIIO UTEPAIM B CTATUCTUYECKOM DKCIICPHU-
MEHTE JIJIsl TOCTUKEHUS 3aJJaHHON TOUHOCTU?

B~ w

N ;o

Bonpocs! a1 npoBepku ypoBHs 00y4yeHHOCTH «Y METD»

1. Kak ocymecTBisieTcss ONMCaHUE CIy4yallHOTO XapakTepa CYyTOYHBIX OOBEMOB
BaroHOIIOTOKOB 3aKOHAaMHU pacCIpENeNICHUs BEPOATHOCTEH OTJIMYHBIMU OT
HOPMAJIBHOTO.

2. Kak onpezensercs onTUMallbHas CTpaTerus U lieHa Urpsl. Pemenue urp B 4u-
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CTBIX CTPATETUSAX U CEIJIOBBIE TOUKU MATPUILIbI UTPBHI.
3. B xakoM ciyyae HHTEHCUBHOCTb BXOJISIIIETO TOTOKA 3asBOK CYIIECTBEHHO 3a-
BHUCHUT OT COCTOSHMI 3aMKHYTOM N-kaHanbHOM CMO? Ilepeunciaute oTimuus
3aMKHYTBIX CMO 0T pa3oMKHYTBIX.
4. Kak ocymectBuserca O0paboTKa CTaTHCTHYECKUX AaHHBIX. YacToTa, OTHOCH-
TeJIbHAsl YaCTOTA, INIOTHOCTh OTHOCUTEIBHOM YaCTOTBHI.
5. Kak Ha nmpakTuke ucnosb3yrorces kpurepuu coriacus Ilupcona u Koamoropo-
Ba. [IpuBenute npumep.
6. Kak ocyiiecTBiaseTcsl CTaTUCTUUECKOE MOJICIMPOBAHUE CIyYailHbIX BEJINYHH.
CdhopmynupyiiTe MaTeMaTHYecKyr0 MOJIEib TPAHCIOPTHOM 3aaauu, HEO0O0XO-
JUMOE U JOCTATOYHOE YCJIOBHS Pa3pEelIMMOCTH, CBOMCTBA CHUCTEMBI OIPAHU-
YEHHUI, OTIOPHOE PELICHUE.

~

Bomnpocs! ajist npoBepku ypoBHs o0yuyeHHocTu « BJIAJIETD»
CTyzneHT OJDKEH BIaJETh CIIOCOOHOCTBIO PEIIATh 3a/1a4 MPO(eCcCHOHAIBHOM
JEATEIIBHOCTH METOJIOB MAaTEMAaTHYECKOTO W HMMHUTAlMOHHOTO MOJIEIMPOBAHUA C
IIPUMEHEHUEM ITAKETOB MPUKIATHBIX IPOTPAMM.
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BOITPOCHI K 9K3AMEHY IO JUCHUITJIMHE
Bonpoce! Ajst nposepkn ypoBHs o0yuyenHoctu 3SHATD

B dem cocToaT 0COOEHHOCTH AMHAMHUYECKUX 3a]1ady ONTUMU3AIUN?

Yro Takoe ynpaBiieHUE U IEPEMEHHAs! COCTOSIHUS B IMHAMUYECKUX MOAEIISIX ?

Cdhopmynupyiite mpuHIMI ONTUMalbHOCTU bemnmana

Kak dhopmynupyercs 3amada mo mogoopy SMIUPUIECKUX HOpMYI.

Bri0op Hammyumen pyHKIIUN.

Oprpadsl. OcHoBHBIE onpenenaeHust. MaTpuiibl oprpados. Oplenu U OpUUKIbL.

HeopuentupoBannsie rpadsl. OcHoBHbIE onpeenenus. [lonnsiii rpadp Kn. Mart-

putiel rpados. Lukiel, nenu. JJoctuskumocts. CBI3HOCTS.

DUnepoBbl U TAMIIIBTOHOBKI rpadbl. 3agada Ditnepa.

9. Hepesbs, nec. OctoBHOE aepeBo rpada. Llukiomarnueckoe U XpoMaTUYECKOE
yucna rpada.

10.Yto moHmMaeTcs moj cucteMaMu MaccoBoro oocmyxkuBanus (CMO) u mis gero
OHU TPETHA3HAYECHBI?

11.B yeM cTouT LENb, IpeaMer 3aaaun Teopun CMO?

12.Kakue 6;10ku BkitoyaeT cxema CMO?

13. Uro noHnMaeTcst oJ XapakTepucTukoi agdexruBaoct padotst CMO?

14. Cayuaiinbiii npouecc (CIT) kakoro tuna nporexkaer B CMO?

15. Kakoii npoiiecc Ha3pIBaeTcs cirydailHeiM? [IpuBenute npumepsi.

16. Kakoii CII na3zpiBaercs MapkoBcKuM?

17. Yo npencrasmusieT co0o0it rpad COCTOSIHHUIM CUCTEMBI?

18. Kakue CII Ha3pIBatoTCSt AUCKPETHBIMU?

19.Kakue CII Ha3piBatoTCs HEMIPEPHIBHHIMU ?

20.1aiiTe onpeneneHre cocTosiHUs 6€3 BbIxoja, 0e3 BXo/a.

21.Kakas cucteMa Ha3bIBaeTCs IPTOAMUECKOM?

22.laitre onpenenenue CII ¢ nUCKpeTHBIM U HENMPEPHIBHBIM BPEMEHEM.

23.Yto Ha3pIiBaeTcs, MapKOBCKOM IIETTHIO?

24.YT1o0 coboi peCTaBISIOT BEPOSITHOCTH COCTOSTHUNA?

25.Kakast MapkoBcKkas 11e1b Ha3bIBACTCSI OJJHOPOAHON (HEOTHOPOIHOH )?

26./laliTe ompeneneHre BEPOSATHOCTEH COCTOSTHUM CUCTEMBI, B KOTOPOW MPOTEKAEeT
MapKOBCKHI1 Clly4aiHbIN MIPOLIECC C HENPEPHIBHBIM BPEMEHEM.

27.Y1o Ha3bpIBaeTCs, IMJIOTHOCTHIO BEPOSTHOCTU MEPEX0/ia CUCTEMBI U3 COCTOSHUS B
COCTOsIHHE?

28.]laiiTe onpenesieHre OJHOPOJHOTO U HEOTHOPOIHOTO MapKOBCKOTO TUCKPETHOTO
IIpolLIECcCa C HEMPEPBIBHBIM BPEMEHEM.

29.KakoBa ¢usnueckas MHTEpIpETaLNs PEACIbHBIX BEPOSITHOCTEH COCTOSHUMN JTHC-
KpeTHO MapKOBCKOM CUCTEMBI C HEMPEPHIBHBIM BPEMEHEM?

30.Ha kaxue kiaccel nensatess CMO B 3aBUCHMMOCTH OT XapakTepa MOTOKOB?

31.Ha kakue kiaccel geaarcess CMO B 3aBUCUMOCTH OT YHCJIa KaHAJIOB?

32.Ha kakue knaccol aenarcs CMO B 3aBUCMMOCTH OT JUCHUIUIMHBI OOCITYyKUBa-
HUs?

33.Ha kaxkue kiaccol aensarcs CMO B 3aBUCMMOCTH OT OTPaHUYEHHUSI IOTOKA 3asiBOK?

34.Ha xakue knaccel gendarcss CMO B 3aBUCUMOCTH OT KOJMYECTBa 3TAroB 00CIy-

NogahkwdE

0
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KUBaHUA?

35.KT0 BnepBbie 3aHUMAICA UccaeoBaHueM MHOTOKaHanbHEIX CMO ¢ oTkazamu?

36.Kak Ha3pIBaeTCsi MOJIEIb CIIy4allHOTO MPOoLiecca, MPOTEKAIOIIEr0 B MHOTOKaHATb-
Hoil CMO c otkazamu?

37.Y10 moHUMAETCs MO/ «IIOTOKOM OOCITY>KUBaHMIT» 3aBOK?

38.Kak BeIMISIIUT pa3mMeueHHblN rpad 11 MHorokanainbHoi CMO ¢ oTkazamu?

39.Kakue BepositHocTH coctosiHuit CMO Ha3bIBaloTCs MpeAebHBIMUA U KaKo pe-
UM (QYHKIIMOHUPOBAHUSI OHU XapaKTEepU3yIOT?

40.Yto npencrapisieT coO0 MprBeIeHHAass THTEHCUBHOCTH BXOJISIIET0 MOTOKA U Ka-
KOBa €IMHUIIA U3MEPEHUS ATOTO MOKa3aTens?

41.Tlepeunciante OCHOBHBIC MPENIETbHBIC XapaKTEPUCTUKHU d(HPEKTUBHOCTU (PYHKITH-
OHMpOBaHWUA n-kKaHaapHOM CMO ¢ oTKa3amu.

42.JlaiiTe ompeneneHrne BEPOSATHOCTEH COCTOSHHM CHCTEMBI, B KOTOPOU MPOTEKAET
MapKOBCKHI CITy4alHBIN ITPOLIECC C HEMPEPBIBHBIM BPEMEHEM.

43.]latiTe onpeneneHne OAHOPOTHOTO U HEOTHOPOHOTO MapKOBCKOTO JUCKPETHOTO
IIPOIIECCA C HEMPEPBIBHBIM BPEMEHEM.

44 3amkHyTas MHOrokaHaiabHass CMO.

Bomnpocs! a5 npoBepku ypoBHs o0yuyennocty YMETD

1. Kak cocraBisieTcsi cucTeMa JIMHEHHBIX alreOpandecKux ypaBHEHUM C HEM3BECT-
HBIMU TIPEIEIbHBIMU BEPOSITHOCTSAMHU IO pa3MEUEeHHOMY Ipady COCTOSHHUI cu-
CTEMBI?

2. Kak cocraBmisieTcsi cuctemMa JIMHEWHBIX aNreOpandecKux YpaBHEHHM ¢ HEU3BECT-
HBIMH IPEAEIIBHBIMU BEPOATHOCTSIMH 10 MaTPHUILIE TUIOTHOCTEW BEPOSITHOCTEN TIe-
pexona?

3. Ompenenure pa3MeueHHBINH Tpad COCTOSIHMI CHCTEMbI, B KOTOPOW MPOTEKAET

MapKOBCKHI CITy4alHBIN ITPOLIECC C HEMPEPBIBHBIM BPEMEHEM

DyHKIUU, UCTIOJb3YEMbIE JJI MIOCTPOECHUS SMIIUPUUYECKUX (HOPMYII.

Meton HauMeHbIINX KBAIPATOB.

["'eoMeTpuyeckas HHTEpIpPETALMS 334a41 MOCTPOCHUS SMIIUPUUYECKON (POPMYIIBI.

B yem cocrout mMeTox AMHAMHYECKOTO NMPOrPAMMHUPOBAHHS B MHOI'OLIATOBBIX

3aJavyax OITUMHU3aun’?

[IpuBeauTe MpuMepbl TMHAMUYECKOM 3aa4i ONTUMU3ALINH.

['eHepupoBanue cilydyalHbIX 4uCeN. ['eHEpUPOBaHUE CIyYAMHBIX YUCEN, pacIpe-

JEJICHHBIX 110 DKCIIOHEHIUAJIBHOMY 3aKOHY PACIPENEIICHMUS.

10. I'enepupoBanme ciydailHbIX uncen. ['eHepupoBaHne caydyallHbIX YUCEN, pacipe-
JEJICHHBIX 10 HOPMAaJIbHOMY 3aKOHY PaclpeIeICHHUs.

11. I'enepupoBanue ciydailHblx uncen. lIlceBnociydaiinbie yncna. I'eHepupoBaHue
IIOCJIEA0BATEILHOCTH PABHOMEPHO PACIIPEACIIEHHBIX CIIyYalHbIX YUCEI.

12. Kak UMUTHpPYETCSl PACCTOSHUE MEXKIY BYMsS CIy4allHbIMU COOBITHUSIMU Iyacco-
HOBCKOTO noToka? Kak Ha MpakTUKE ONPENeIuTh UHTEHCUBHOCTh OPOKIAOIIIE-
ro MOTOKA CIIy4alHbIX COOBITUI?

13. Kak obecnieunTh TpeOyeMbIii BBIXOJHON MapamMeTp CTaTHYECKON MOJEINH, YIpaB-
7511 BXOOHBIMU BO3JECHCTBUSIMU Ha Hee? Hamummre anroputm, HapucyuTe cxemy
peanu3anuu.

No ok
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14. Kak onpenenuth HEOOXOAMMOE YHCIO UTEPALUNA B CTATHCTUYECKOM HKCIEPH-
MEHTE JJI JTOCTH>KEHHSI 3aJaHHOM TOYHOCTHU?

15. Kak paccuntaTh pedTUHT IpoeKTa B 3kcneptuse meronoM Kemenu? Kak paccuu-
TaTh 0OBEKTUBHOCTH IKCTIEpTa?

16. Kak cocraBnsieTcsi cucteMa JIMHEHHBIX alreOpandyecKux ypaBHEHUH C HEU3BECT-
HBIMH TIPEICITBLHBIMU BEPOSTHOCTSIMHU TI0 pa3MedeHHOMY rpady COCTOSHUNA CH-
CTEMBI?

Bonpocs a5t npoBepku ypoBHsi 00yuenHoctu BJIA/IETD

1. 3apmana matpuna P; BeposiTHOCTEl mepexoa IMCKpeTHO! e MapkoBa u3 1 — ro
B j — oe cocTosiHue 3a oauH mar (1, ] = 1,2). PacpeaeneHue BeposTHOCTE# 1O co-
CTOSIHUSAM B HauyanbHbld MoMmeHT t = 0 ompenensercs Bektopom g. Haiitu : 1.
maTpully P, mepexojma memud W3 COCTOSHHUS | B COCTOSHHE | 3a JBa Iara;

01 09
P= : 4d=(0,7;0,3).
0,2 08

2. 3anana matpuia P; BeposTHOCTEH mepexo1a TuCKpeTHOH 1enu MapkoBa U3 1 — To

B j — o€ cocTosiHMe 3a oauH mar (i, | = 1,2). PactipenencHue BeposSTHOCTEH 110 CO-

CTOSIHUSAM B HayaibHbIM MOMeHT t = 0 ompenensiercss BektopoM . Hantum : 1.

MaTpuny P2 nepexoga el u3 COCTOAHHA | B coCTOsIHHE J 3a JBa IIara,

P= o1 0.9 g =(0,7;0,3)
“lo2 og) + TR
3. 3amana matpuia P; BeposTHOCTEH nepexoma TuCKpeTHOH 1ienu MapkoBa U3 1 — TO
B j — oe cocTosiHue 3a oauH mar (1, ] = 1,2). PacnpeneneHue BeposTHOCTE# 1O CO-

CTOSIHUSAM B HayaibHbII MoMeHT t = 0 ompenensiercss BekTopoM g . Haittu : 1.

maTpuily P, mepexoja Iemud W3 COCTOSHHUS | B COCTOSHHE | 3a JBa Iara;
0,7 0,3 _ _
P= : d=(0,5;0,5).
05 05
4. 3anmana matpuiia P; BeposTHOCTEH nepexona TucKpeTHOH 1ienu MapkoBa u3 1 — To
B j — oe cocTosiHue 3a oauH mar (i, ] = 1,2). PacnpeneneHue BeposTHOCTE# 1O CO-
CTOSIHUSAM B HauyainbHbld MoMmeHT t = 0 ompenensiercss Bektopom gq. Haiitu : 1.
MmaTpuily P, mepexoma Iemd W3 COCTOSHHUSA | B COCTOSHHE | 3a JBa Ilara,

04 06 _
P= , 4d=(0,2;0,8).
09 01
5. 3anmana matpuiia P; BeposiTHOCTel nepexoaa AUCKPEeTHOU 1enu MapkoBa U3 1 — 1o
B j — o¢ cocTostHue 3a oauH mar (i, | = 1,2). PactipeneieHue BeposSTHOCTEH 110 CO-

CTOSIHUSIM B HaYaJIbHBIN MOMEHT

t = 0 ompenensiercsa BekropoMm g. Haiitu : 1. Mmatpuny P, nepexona nenu u3 co-
_ ) 09 01 ~

CTOSIHMS | B COCTOSIHUE | 3a JiBa ara; P = 02 08 g =(0,50,5).

6. 3amgana matpuia P; BeposiTHOCTEH mepexo1a TucKpeTHOH 1ienu MapkoBa U3 1 — To
B j — o¢ cocTosiHMe 3a oauH mar (i, | = 1,2). Pactipenenenue BeposSTHOCTEH 110 CO-
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CTOSIHUSIM B HadaJibHbIA MOMeHT t = 0 ompenensiercss BektopoMm g. Haiitu : 1.

maTtpully P, mepexoma memud W3 COCTOSHHUS | B COCTOSHHE | 3a JBa IIara;

0,3 0,7 .
P= : 4d=1(0,3;0,7).
09 01
7. 3anana matpuiia P; BeposiTHOCTEH mepexona TUCKpeTHOH 1ienu MapkoBa U3 1 — TO
B j — o¢ cocTosiHMe 3a oauH mar (i, | = 1,2). PactipenencHue BeposSTHOCTEH 110 CO-

CTOSIHUSAM B HadanbHbIM MOMeHT t = 0 ompenensiercss BektopoM g. Hantm : 1.

MaTpuny P2 nmepexoga e u3 COCTOAHHA | B COCTOSIHHE J 3a JBa IIara,

P= 04 06 G =(09:01)
05 05) ' 4=0F55.
8. 3anana matpuiia P; BeposiTHOCTEH nepexoia TuCKpeTHOH 1enu MapkoBa U3 1 — To

B j — oe cocTosiHue 3a oauH mar (1, ] = 1,2). PacnpeaencHue BeposTHOCTE# 1O CO-

CTOSIHUSIM B HAaYaIbHbBIN MOMEHT

t = 0 onpenensiercs BekTopoM g . Haiitu : 1. matpumy P, mepexona 1emnu u3 co-
_ ) 08 0,2 N

CTOSIHMS | B COCTOSIHUE | 3a JBa mara; P = 02 08l d=1(010,9).

9. 3agana matpuia P; BeposTHOCTEH mepexo1a TUCKpeTHOH 1enu MapkoBa U3 1 — TO
B j — o€ cocTosiHMe 3a oauH mar (i, | = 1,2). PactipenencHue BeposSsTHOCTEH 110 CO-

CTOSTHUSIM B HavyaJabHbIN MOMEHT

t = 0 onpenensiercss BekropoMm g. Haitu : 1. marpuny P, nepexona uenu us co-
_ ) 06 04 .

CTOSIHUSA | B COCTOSTHHE | 3a JBa Inara; P = 07 03] ° g =(0,2;0,8).

10.3amana matpuria P; BeposTHOCTEH TIepexoa TUCKPETHOH 11eru MapkoBa u3 i — 1o
B j — o€ cocTosiHue 3a oauH mar (i, | = 1,2). PactipeneneHue BeposSTHOCTEH 110 CO-

CTOSIHUSIM B HaYaJIbHBIN MOMEHT
t = 0 onpenensiercs BekropoMm g . Halitu: 1. matpuiyy P, nepexona nenu u3 co-
: . 01 09 N
CTOSIHMS | B COCTOSIHUE | 3a JiBa mara; P = : g=1(0,4;0,6)
0,2 08
11.PemuTh TPaHCIOPTHYIO 3a7a4y TIPH 3aJaHHBIX MAaTPUIIC CMEXHOCTH
4 1131 7 200 180
2 23 9 8 100 100
c= a= b=
86 29 20 56 30 10
7 31 18 6 ) mpemioKeHUN 50/ u cripoce 90

8 7 4)
C =
12.PemuTh TpaHCHOPTHYIO 3a/1ady MPH 33JaHHBIX MAaTPUIE CMEKHOCTH (1 95
2

a =
IIPEIIOKEHUN (98 U CIipoce
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2 3 4)
Cc =
13.Peminth TPaHCTIIOPTHYIO 3a/ady MpH 33JaHHBIX MAaTPHUIE CMEKHOCTU (1 25

(m) b=
a =
MpEeIOKESHUH 40/ u cripoce

14 PemmiTh  TPaHCHOPTHYIO  3ajJady

10
20
30

IIpun  3aJaHHBbIX MAaTpuluc CMCKHOCTH

3261 35
c=(21015 a=|15
74 8 9) npennoXeHun 40/ u cripoce
3261
c=|2305
15.PemnTh TpaHCIOPTHYIO 3aJ1auy MPH 3aJIaHHBIX MAaTPUILIE CMEKHOCTH 74889
40
35 0
b=
a=|15 30
MPEIIIOKECHUH 40/ u cipoce 20
3261
¢c={2305
16.PemuTh TpaHCIIOPTHYIO 3a71a4y MPH 33J]aHHBIX MAaTPHUIIE CMEXHOCTH 7489
10
50 30
b=
a=| 0 30
MPEIOKEHUH 40/ u cipoce 20
0261
c=231
17.PemuTh TPaHCTIOPTHYIO 3a7a4y MPH 33JJaHHBIX MAaTPHUIE CMEXHOCTH 7284
1
50 30
b=
a=| 2 39
MPEIIOKCHUH 38/ m cipoce 20
1241
c=|23
3244

18.PemuTh TpaHCTIOPTHYIO 33724y MPHU 33JJaHHBIX MATPHUIE CMEKHOCTH

50
a=|30

b=

PEI0KEHUH 10) u cpoce

30
30
10
20
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2343

c=5312
19.Pemuth TpaHCHOPTHYIO 3a7a4y MpH 3aJaHHBIX MATPULIE CMEKHOCTU 2142
70
90 30
b=
a:=| 30 20
MPEeIOKEHUH 40/ 1 cripoce 40
20.PemuTh TpaHCHOPTHYIO 3a7ady TpH 3aJaHHBIX MATPHUIE CMEKHOCTH
4 215 7 20 0
2 11 6 8 100 100
Cc = a:= b=
86 29 20 56 30 10
7 31 18 6 ) mpemyioxKeHUn %0/ u cripoce 90

21.MakcuMu3upoBaTh 33JaHHYIO IEJIeBYI0 (PyHKIUIO Z, TpeXMepHbI Tpaduk, Ha
KOTOPOM M300pa3uTh IJIOCKOCTU OTPaHUYEHUN U TIIOCKOCTh paccuuTaHHou [[D.
Ha rpaduke [10Ka3aTh TOYKY ONTUMYMa. 7=9x,+10x,+16x3,
18x1+15x,+12x35<360, 6x1+4x,+8x3<192,
-10x;+3x,+3x3<30, x1> 0, x> 0, x3> 0.

22 .MakcuMU3HUpOBaTh 33JaHHYIO LeNeByI0 (yHKIUI0 Z, TpeXMepHbId rpaduk, Ha
KOTOPOM M300pa3uTh IJIOCKOCTH OIPaHUYEHUN U TIIOCKOCTh paccuuTaHHou L.
Ha rpaduke nokaszatb TOUKYy ONTUMYyMa

23.Z:7X1+ 1 2X2+ 14 X3, 28X1+25X2+22X3§ 560, 4X1'4OX2+6X3§ 1 OO,
-10X1+30X2+5X3S 50, X]_E 0, XQZ O, X32 0

24 MakcuMu3HpoBaTh 3aJaHHYIO IeJeBYI0 (PyHKIUI0 Z, TpeXMepHbI Tpaduk, Ha
KOTOPOM H300pa3uTh MIIOCKOCTH OTPAaHUYSCHHM M TUIOCKOCThH paccuuTaHHo [1D.
Ha rpaduke nmokazath TOYKy ONTUMyMa

25.Z:2X1+3X2+4X3, '5X1+6X2+7X3S 20, 8X1'9X2+10X3S 30, 11X1+12X2-13X3S 40,
x1=> 0,x> 0,x3> 0

26.MakcuMu3upoBaTh 3aJaHHYIO 1EJeBYI0 (PyHKIUI0 Z, TpeXMepHbI Tpaduk, Ha
KOTOPOM H300pa3uTh MIOCKOCTH OTPAaHUYEHUM M TUIOCKOCTh paccuntanHou [[D.
Ha rpaduke nokazatb TOUKYy ONTUMYyMa

27.Z:3X1+4X2+2X3, 15X1- 1 6X2+ 1 7X3S 120, -1 8X1+1 9X2+20X3S 130,
21X1+22X2-23X3§ 140, X1=> O, Xp> O, X3> 0

28.MakcuMu3HpoBaTh 3aJaHHYI0 LEJIeBYyI0 (QyHKIUI0 Z, TpexMepHbId rpaduk, Ha
KOTOPOM M300pa3uTh MIOCKOCTH OTPAHMYCHUI U TJIOCKOCTh paccuutanHou [[D.
Ha rpaduke mokazath TOUKy onTuMyMa

29.7=3x114x,12X3,  15x1+16X,-17x3< 120,  18x3-19x,1+20x3< 130,
-21x11+22x,+23%x3< 140, x4> 0, xo> 0, x3> 0

30.I'padpuvecku v aHATUTUIECKU PEIIUTH 3a7]a4y MaKCUMH3AIUU 1EIeBOU (DYHKIIHH
Z. HaliTu oNTUMaJIbHOE PEIICHHUE C YYETOM CTOMMOCTH PECYPCOB.

31.7=2,4x11+2X5, 2X11t5%,< 35, 6x1+X,< 33, 6X115x,< 45, x1=> 0, Xo> 0. CTOUMOCTH
pecypcoB C; = 7,2; C, =5,5;C3=8

32.B otnene k tenedgonnsix annapatoB. CpeaHee YHUCIO MOCTYHAOMIUX B OTJE] BbI-
30BOB PABHO » BBI30BOB B 4ac. BXomHOI MOTOK mpocTeiimmii. Bpems nepero-
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BOPOB PacHpellesI€HO MO MOKa3aTeJIbHOMY 3aKOHY U B CPEJHEM COCTaBJIAeT [
MUHYT. ONpeaennTh:

1) BEpOSITHOCTB OTKa3a B MEPETOBOPAX;

2) abCOJIOTHYIO MPOITYCKHYIO CIIOCOOHOCTH CHCTEMBI,

3) OTHOCHUTEIIbHYIO IIPOIYCKHYIO CITOCOOHOCTB;

4) cpeaHee YHCIIO 3aHATHIX alllapaTos.;

E -100%

5) ko3¢ dunueHT 3arpy3ku 00opyaoBaHus K :
Kak u3meHsTcst 3TH mokasarenu paboThl CUCTEMBI, €CIIU B OT/eJe JOOAaBUTH €Ille
onuH ammapat? CKOJIbKO anmnapaToB HEOOXOAUMO T00AaBUTH, YTOOBI OTKA3 MOJIY-
Yaiu HE Oonee 10 % BBI30BOB?
k=3, =20, T =10.

33.B otrnene k tenedonubix anmnaparoB. CpeaHee YUCIO MOCTYNAIOLIUX B OT/AET Bbl-
30BOB PaBHO » BBI30BOB B 4ac. BXoaHOi moTok mpocreiimuii. Bpems mepero-
BOPOB PacHpe/iesIEeHO MO MOKa3aTeIbHOMY 3aKOHY U B CPEHEM COCTaBISIET [
MHHYT. ONpeIennTh:

1) BEpOSITHOCTB OTKa3a B MEPETOBOPAX;

2) aOCOJIOTHYIO MPOITYCKHYIO CIIOCOOHOCTH CHCTEMBI,

3) OTHOCHTEIBHYIO MPOITYCKHYIO CIIOCOOHOCTH;

4) cpemHee YHCIIO 3aHATHIX allapaToB;

k

5) ko3ddunueHT 3arpy3ku 000pyI0BaHus K :
Kak u3aMeHsTCs 3T nmokasarein paboThl CUCTEMBI, €CIIU B OTJeNe JOOABUTH €Il
onuH amnmnapat? CKOJbKO anmapatoB HEOOXOAMMO T00ABUTH, YTOOBI OTKA3 MOTY-
yaiu He 6osee 10 % BBI30BOB?
k=2, =15, T=12.

34.B otnene k tenedonnbix anmaparoB. CpeHee YHUCIO MOCTYNAONIUX B OT/IET BbI-
30BOB PaBHO » BBI30BOB B uac. BX0oaHO# mMOTOK mpocreimuii. Bpems mepero-
BOPOB pacnpeiesIeHO MO MOKa3aTeJIbHOMY 3aKOHY U B CPEHEM COCTaBIseT [
MHUHYT. ONpeIeInTh:

1) BEpOSITHOCTH OTKa3a B MEPErOBOPAX;

2) abCONIOTHYIO MPOIYCKHYIO CITIOCOOHOCThH CUCTEMBI;
3) OTHOCHTENbHYIO IPOIYCKHYIO CITIOCOOHOCTH;

4) cpemHee YKHCIIO 3aHSATHIX alapaToB;

-100%

Kk

5) ko3 dunueHT 3arpy3ku 06opyaoBaHus K :

Kak u3meHsTcst 3Tu nokasarenu paboThl CUCTEMBI, €CIIU B OTele 100aBUTH €lIe

onuH anmapat? CKOJIbKO anmnapaToB HEOOXOAUMO 100aBUTh, YTOOBI OTKa3 MOJY-

yanu He 6onee 10 % BbI30BOB?

k=2, a1=8, T=15

35.B otnene k tenedonnbix anmaparoB. CpegHee YUCIO MOCTYMAIONMUX B OTAET BbI-

30BOB PaBHO » BBI30BOB B 4ac. BXoHOM MOTOK mpocreiimii. Bpems nepero-

BOPOB pAacCHpEIEiCHO M0 MOKA3aTEeIbHOMY 3aKOHY U B CPEJAHEM COCTaBisieT [

-100%
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MUHYT. ONpeaenunTh:

1) BEpOSITHOCTB OTKa3a B MEPETOBOPAX;

2) aOCOJIOTHYIO MPOITYCKHYIO CIIOCOOHOCTH CHCTEMBI,

3) OTHOCHTEIBHYIO MPOITYCKHYIO CIIOCOOHOCTH;

4) cpeaHee YHCIIO 3aHATHIX allapaTos.;

X 1009

5) koaduiueHT 3arpy3ku 000pya0BaHUs
Kak u3meHsTcst 3TH mokasarenu paboThl CUCTEMBI, €CITU B OT/eJe JOOAaBUTH €Ille
onuH ammapat? CKOJIbKO anmapaToB HEOOXOAUMO T00aBUTh, YTOOBI OTKA3 MOJIY-

yaiu He 6osiee 10 % BBI30BOB?
k=4, L =24, T =10.
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