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1. IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO JUCUMILINHE, COOTHECEHHBIX
¢ IVIAHUPYEMBbIMH Pe3yJIbTATAMM OCBOCHHS
0o0pa3oBaTe/IbHOI MPOrPaAMMBbI

1.1. lesu u 3aa49¥ TUCHHUILIMHBI

N3ydeHne qucuuIuinebl «MaTeMaTniueckoe MOJEIUPOBAHNE CUCTEM U MPOLECCOB B
By3¢ cocTaBimsieT (GyHAaMEHT MpOo(PECCHOHATBHONW  TMOATOTOBKUA  CIEIUATMCTOB.
HucrummHa OasupyeTrcss Ha 3HAHUAX, IMOJYYCHHBIX TPH W3YyYECHUU TUCIHIUIHH
Maremartuka, ®usuka, Uadpopmarrnka, OCHOBBI Teopun HaeKHOCTH, OCHOBBI T'€OIC3HH,
TeopeTnueckass MexaHuka, XJIAJOTPAHCIOPT M OCHOBBI TEIJIOTEXHUKH, ABTOMATHKA,
TEIIEMEXaHNKA WU CBSI3b HA KEJIEC3HOAOPOKHOM TPAHCHOPTE, TepMHUHAIBHBIE CUCTEMBI
TpaHcnopTa, TpaHCIOPTHO-TPY30BbIE CUCTEMBI U JIp. 3HAHMUS, TTOTYYECHHbIC IPU U3YUEHUU
JTUCHUIUIMHBL «MaTteMaTH4eckoe MOJCIUPOBAHUE CUCTEM M MPOLIECCOB OYAYyT CIYKHUTh
0a3ucoM sl U3y4YeHUsl BCEro OJ0Ka CHEelUaIbHBIX IUCHUUILINH, TAKUX KakK, ylpaBlieHUE
AKCIUTyaTallMOHHON pabOTOM U yIpaBiIeHUE IPy30BOM U KOMMEpPUYECKON pabOTOM.

enr pucuummael — ¢GoOpMHpOBaHHE Yy OOyYarolmUXcsi KOMIIETEHIMH B
COOTBETCTBUH C (heJiepalIbHBIMU FOCYJAPCTBEHHBIMU 00pa30BaTENbHBIMU CTAHIAPTAMHU 110
CIEHHAITBHOCTH « DKCILTyaTallHsl KEIE3HBIX JOPOT».

Juciurnaa «MaTtemaTuyeckoe MOIEIMPOBAHUE CHUCTEM M IIPOLECCOB JOJDKHA
MOMOYb CTyJIeHTaM C(HOPMUPOBATh MPAKTUUECKHME HABBIKM B OOJIACTU TOCTPOCHUS U
NPUMEHCHUSI MATEMAaTUYECKHUX MOJICJIEN TPaHCHOPTHBIX mporeccoB. C 3TOM LEIbIO
oco00e BHUMaHUE YJIENAETCS B3aUMOCBS3U JAaHHOTO MpeAMETa C JPYTUMHU U3y4aeMbIMU
JTUCIUIIIIMHAMMU.

1.2. Komnerenuuu odyyaomerocs, popmMupyembie B pe3yJibTaTe 0CBOCHHS
AUCUMIIMHBI

HNuauxkarop Pe3yabTaThl 0CBOCHNSI Y4e€OHOM TUCUMIIIIMHBI

OIIK-1. CrnocobeH pemarh UWHXEHEpHbIE 3aJaud B  NPO(ECCUOHATBLHOW  JESTENBHOCTH C
HCIIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTHUECKOT0 aHAIIN3a U MOJIEITMPOBAaHUS

OIIK-1.4. 3Harn:

[Ipumenser METO/Ibl |- OCHOBBI MOJEIIMPOBAHUS CUCTEM U MPOIIECCOB;

MaTeMaTUYeCKOr0 aHajiu3a U|- OCHOBBHI MpEACTaBICHUS MPOo(EeCCHOHATBHBIX 3a7ad B (OpPMaIbHOM
MOJEJIIMPOBAHUS JUIsl PEIICHUS |IPEICTaBICHUY;

IMPHUKIIATHBIX 3a1a4 B|- MCTOJbI pCUHICHUSA TUITOBBIX HpO(l)eCCI/IOHaJ'H)HI)IX 3aaa4.
npogeccuoHaTbHON VMeTh:
JeATSbHOCTH

- OCYIIECTBIIATH 000CHOBaHHBIH BBIOOD MaTeMaTHYECKOTO
npescTaBieHus chopMyITMPOBAHHOM 3a1auu;

- IPOBOJUTH TEOPETUUYECKUE U IKCTIEPUMEHTAIIbHBIE UCCIIEIOBAHUS;

- IPUMEHATH METO/Ibl MOJEINPOBAHNS CUCTEM U IIPOLIECCOB JIJIS aHAJIN3a
U pelieHus npodeccuoHaIbHBIX 3a/1a4

Baaners:

- OCHOBHBIMH METOJaMHU TPEICTABJICHUS MPHUKIAJHBIX 331a4 B
MareMaTrudeckon popme;

- HaBbIKaMU PCUICHUA U BI:I60pa MCTOAOB AJId THUIIOBBIX 3a4a4,

- OCHOBHBIMU MpUE€MaMu aHalln3a MPUKJIaIHbIX 3a/1adu.

OIIK-10 Cnocoben ¢opmMyaupoBaTh M pellaTh HAYYHO-TEXHHUECKHE 3a7ayd B 00JacTU CBOEH
npodecCHOHATBHON IeITeTbHOCTH




OIIK-10.1

Pa3pabarpiBaeT Mopenu s
pelleHrs 3aJa4 B HAY4YHBIX H
WHXCHEPHBIX UCCIICIOBAHMSIX

3HaTh:

OCHOBHBIC TMOHSTHS METOJOB MAaTEMATHYECKOTO MOJICIUPOBAHUS,
UCTIOJIb3YEMbIX B MHKCHEPHOH MPAKTHKE,

- METO/IbI CHHTE3a U UCCIIEIOBaHUS MOJIEIICH, OCHOBBI aHATTUTHYECKOTO U
YHUCJICHHOTO MOJICIIUPOBAHUS, THUIIOBbIE NPOLEIYPhl TMPUMECHEHUS
POOJIEMHO-OPUEHTUPOBAHHBIX TPUKIAIHBIX TPOTPAMMHBIX CPEICTB
(MathCad), opueHTHpPOBaHHBIX Ha pEIICHUE
HAyYHBIX, TIPOCKTHBIX M TEXHOJIOTUYCCKUX
poeCCHOHATILHBIX HHTEPECOB.

3aady B oOJsacTu

YMmeThb:

- YUTaTh CHEIUAIBHYIO JINTEPATyPy, MCIOIL3YIONMYI0 MaTeMaTHUUECKHE
MOJEJIN 3a7a4 €CTECTBO3HAHMUSA M TEXHUKHU;

MOJIb30BaThCS  JIUTEPATYpOr TMPU  CaMOCTOSITEIIPHOM  HM3YYCHHUH
WH)KEHEPHBIX BOIIPOCOB;

- aJleKBaTHO CTaBHUThH 3aJa4yd MCCJIEIOBAHUS M ONTHMHU3AIMM Ha OCHOBE
METOA0B MAaTCMATUYCCKOT O MOI[GJII/IpOBaHI/ISI;

BBIOMpATh W TPUMEHATH METOJbI M KOMITBIOTEPHBIC CHCTEMBI
MOJCIIUPOBAHUS.

Baagern:

— METOJIaMU pacueTa nNapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJEIIEH,
UCIOJIb3YEMBIX B MPEAMETHON 001acTH;

— METOodaMunu HOCTpOGHI/Iﬂ MATEMATHUYCCKUX MOI[GJIeﬁ IJIsI TUITIOBBIX
poeCCHOHANIBHBIX 3a7a4, METOJaMH HUX PEIICHUS C MCIOJIb30BAaHUEM
COBpeMeHHI)IX HpOI‘paMMHHX CpCIICTB KOMHI)IOTepHOFO MOI{GJII/IpOBaHI/ISI.

2. MecTo THCHHUILIHHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

VuebHasg IUCHUIUIMHA
OTHOCHUTCS K 00s3aTeIbHOM

«MartemaTHuuecKkoe MOJACIUPOBAHHUEC CHUCTEM H IIPOHCCCOB»

yactu bioka 1 «lucuuminael (MOJTYIN)».

Kon HanMeHoBaHMe JUCHHMIINHBI Koasl popmupyembIx
AUCHHUILIHHBI KOMIICTCHIIMIi, HHIMKATOPOB
OcBauBaeMasi AMCHUILIHHA

51.0.26 Maremarnueckoe wmogenupoBanue cucremM wu | OIIK-1 (OIIK-1.4) OIIK-10
e TPOIIECCOB (OINIK-10.1)
IIpenmecTByromue JUCIUIIHHBI
| mer \
JlMcIMIIMHBI 0CBaMBaeMble MNapaJljiejbHO
| mer \
IMocaenyomue TuCHUNIHHBI
[Mpaktnyeckas mnoaroroBka. IIpomsBoacteennas | OIIK-1  (OIIK-1.4) OIIK-10
b2.0.05(I1n)
IIPAKTHUKA, IPEAUIIIIOMHAs TPAKTHKA (OINK-10.1)
53.01 Beinonnenue u 3aInTa BemmyckHoit | OINK-1  (OIIK-1.4) OIIK-10
' KBAJTM(UKAITMOHHON pabOThI (OINK-10.1)

3. O0beM TUCHMILUIMHBI B 32a4€THBIX €IMHUIIAX C YKA3aHUEM KOJIMYeCTBA
aKaJieMUYeCKUX YacoB, Bbl/eJIsieMbIX HA KOHTAKTHYI0O padoTy 00y4yaromuXxcs ¢
npemnojaaBaresieM (10 BUAAM y4eOHbIX 3aHATHII) M HA CAMOCTOATEIbLHYIO

padoTy 00y4aroImmXxcs.

3.1. Pacnpenesnienue od0bemMa yueOHOH TUCIUIIMHBI HA KOHTAKTHYI0 padoTy ¢
npenojaBarejieM U CAMOCTOATEIbHYI0 padoTy 00y4aromuXcs

Bun yaeGHo# paboTh ‘

Bcero gacos 1o Kypcsl




y4eOHOMY TUIaHy (cemecTpsnl)

3 (5; 6)
OO1m1ast TPYA0EMKOCTh JIUCITUTUTNHBIL:
- 4acoB 216 216
- 3a4ETHBIX €IUHUIL 6 6
KonTakTHasi padora o0y4yamomuxcsl ¢ npenojaaBaresieM 87 87
(Bcero), 4acosn
U3 Hee ayOUumopHbvle 3aHAMUS, BCe20 87 87
B T.4.
JIEKIIUU 34 34
IPAKTUYECKHUE 3aHATHUS 34 34
nabopaTopHbIE PaOOTHI 16 16
KA 0,65 0,65
KD 2,35 2,35
B T.4. B UHTEPAKTUBHOI GopMme
CamocTosiTe/IbHAs MOATOTOBKA K IK3aMeHaAM 24,65 24,65

B MEPHOJI IK3aMEHAMOHHOM ceccum (KOHTPOJIb)

CamocTrosiTejibHAasi pa6oTa (Bcero), 4acoB 104,35 104,35

B T.4. Ha BBIIIOJIHCHHUC:

KOHTPOJIbHOM pabOThI

pacueTHO-TpaduIecKoit paboThl 18 18

pedepara

KypcOBOil paboThI

KYpPCOBOI'O ITPOCKTA

Bu bl NpoMeKyTOYHOTO KOHTPOJISI JKk3, 3a JKk3, 3a

Texyuuit KOHTPOIIb (BU, KOJTHYECTBO) PI'P(1) PT'P(1)

4. Conep:kaHue TMCUUILIMHBI (MO1YJIfA), CTPYKTYPUPOBAHHOE 10 TeMaM (pa3aesiaM) ¢
yKa3aHHEM OTBeJAE€HHOI0 HA HUX KOJNYECTBA AKaJeMHUYeCKHUX YaCOB M BU/IOB
yueOHBbIX 3aHATHI

4.1. TeMbl M KpaTKoOe coiep:KaHue Kypca

Tema 1. OcHOBHBIE MOHATHA MATEMATHYECKOT0 MO/IeJTUPOBAHUSA
[TonsiTue MopenupoBaHus OO0BEKTAa WM TIpoliecca OyAylmuxX JICUCTBUI.
Knaccuduxanus moneneii. [TonsTiue MmaTeMaTudaecKon MOACIH.

Tema 2. Meroasl MaTeMaTH4e€CKOr0 MOAEJIMPOBAHUS
Knaccudukanuys MeTo0B peleHus MaTeMaTHYecKuX 3a1ad. YucaeHHbI MeTo ] Kak
OCHOBHOU MHCTPYMEHT ISl PELIEHUS CII0KHBIX MaTeMaTUYECKUX 3a1ay.

Tema 3. JIuHeiiHOe MPOrpaMMHUPOBaHHE
Maremarnueckass MOJIEIb 3aJla4d JIMHEMHOIO MporpaMmupoBaHusa. KanoHuueckas
dopma u TmpuBeneHHWE K HEW O0O0mel 3amaur  JMHEWHOTO MPOTrpaMMHUPOBAHMUS.
['padmyeckuiit MeToa pemieHus 3aaad JIMHEHHOTO MPOrpaMMUPOBaHMs. 3aauu C IByMS U
¢ n mnepeMeHHbiMU. CBoiiCTBa peHIEHU 3a7ad JMHEHHOTO MPOrPaMMHUPOBAHUSL.
MHOrOyroJbHUKMA ¥ MHOTOTPAaHHUKHU. DKCTpEeMyM LiefieBoi pyHKuuu. OnopHOe pelieHne
34144 JINHEMHOTO IPOrPaMMUPOBAHUS, €r0 B3aUMOCBS3b C YIIIOBBIMUA TOYKAMM.




Tema 4. CuMnIeKCHBIN METON
3amaya 00 MCMOIB30BAHUU CHIPHS; AITOPUTM CHUMILJIEKCHOTO METO/A €€ pEelIeHUS.
HaxoxaeHue HauaJlbHOTO ONOPHOTO PEMIEHUS U MEPEX0] K HOBOMY OIIOPHOMY PELICHHUIO.
[IpeoOpazoBanue 1eneBoi (QyHKIMU. VYIIydllleHHE OMOPHOro pemnieHus. Meton
UCKYCCTBEHHOT0 0a3uca U 0COOCHHOCTH €ro ajaropuTMoB. Teopus nBoMCTBEHHOCTU. Buibl
MaTeMaTHYECKNX MOJENEN NBOMCTBEHHBIX 3anad. [IpaBuia cocTaBieHUsI TBOWCTBEHHBIX
3anay. [lepBast u BTOpas TeOpeMbI IBOMCTBEHHOCTH.

Tema S. IlpudimxeHHoe pelieHUe ajJredpandecKux M TPAHCUHEHICHTHBIX YPABHEHUIl

[TpubnmkeHHoe pemieHue anreOpanyeckux M TPAHCUEHACHTHBIX YpPaBHEHUH C
OJTHOW NIEPEMEHHOMW: OTAEJICHUE KOPHEW, METOJ IOJOBUHHOIO JEJIEHUS, METOABI XOPA U
KacaTeJabHbIX, KOMOMHHMpPOBAHHBIH METOA. ATOCTEPHOPHBIE OIEHKUA TMOTPEUIHOCTEN
METOJIOB.

Tema 6. MeToa npocToii nTepannu

Meton npocToit uTepanuu: 000CHOBAaHUE CXOJIUMOCTH, OLIEHKAa TOUHOCTH. [IpuHImn
C)KMMAIOIIUX OTOOpaXeHUM B METPUUECKHUX INpocTpaHcTBax. IlpuMeHeHue kK cucremam
JINHENHBIX U HEJIMHENHBIX YPABHCHUMU.

Tema 7. UnTepnosimpoBanue
WuTepnomupoBanue (QyHKUUNA: TOCTAaHOBKA 33Jaud M €€ Pa3peuIuMoCTb.
WNurtepnossiunonneie popmynsl Jlarpanka u HelotoHna. OueHka norpemHocTed GopMyi.
Kyco4HO-TI0JIMHOMUAIbHOE UHTEPIIOIMPOBAHUE: KYOUYECKUE CIIJIaiHBI.

Tema 8. Unucinennoe qudpepeHIMpoOBaHNEe U HHTETPUPOBAaHHE
OcobOenHoctu 3a/1a4y YUCJIIEHHOTO mudpepeHInpoBaHUs. Yucnennoe
muddepeHupoBaHUE HAa OCHOBE WHTEPHOJSALUOHHBIX (hopmyin. OLeHKa OCTaTOYHOIO
yiena. [lpumenenue xkBaapatypHoit ¢opmynsl Heiorona-Koreca st uuciaeHHOTO
uHTEerpupoBanusi. Meron tpaneuuii 1 MetoJ CumncoHa. OLeHKa MOrpelIHOCTEe METOJIOB.

Tema 9. Uncinennoe pemenue nuddepeHunajIbHbIX yPABHEHU T
Pemenne muddepeHINaNbHBIX YpaBHEHHM MEpBOro MOpsAJKA. IPUMEHEHHE
MpPUHIMIIA  CKUMAIONMX OoToOpakeHWMH K  pemennto 3amaun  Komm.  Merton
nocCJIeI0OBaTEIbHBIX npUOIMKEHUH. MeTtonbl YUCIIEHHOTO WHTErPUPOBAHUS
muddepenunanbHbIX ypaBHeHUU Tuna Pynre-Kyrra: Meron nomasbiii Dilnepa, meTon
Oiinepa-Komm, MeTo1 4€TBEPTOro MOPSAAKA TOUHOCTH.

4.2. PacnipeaeJieHHe 4acoB N0 TeMaM M BHAaM Y4eOHO# padoThl

Bcero Bunibr yaeOHbIX 3aHATHI
HasBaHms pasieios 1 Tem 4acoB 110 KonraktHas pabota
yuebHOMY | (AyautopHas pabora) | CP
TIaHy JK | 03 | JB
3 Kypc
5 cemecTp
Tema 1. OcHOBHBIE TOHATHS  MaTEMaTHYECKOIO
MOJICIIMPOBAHUS 13 2 2 9
Tema 2. MeToabl MaTeMaTH4eCKOTr0 MOJICIUPOBAHMS 17 4 4 9
Tema 3. JIuneiHoe nporpaMMHpOBaHUE 20,75 6 6 8,75
Tema 4. CUMIUIEKCHBIA METOT 21 6 6 9




KA 0,25
KD
KonTposb
Bcero 3a 5 cemectp 72 18 18 35,75
6 cemecTp
Tema 5. IlpubnmkeHHOE pelieHHE areOpandecKux Hu
TPAHCLIEHJCHTHBIX YPaBHEHUI 18 2 2 2 12
Tema 6. Metoa mpocToil uTepanuu 17,6 2 2 2 11,6
Tewma 7. UntepnonupoBanue 24 4 4 4 12
Tema 8. Yucnennoe  guddepeHnupoBaHue
UHTETPUPOBaHUE 24 4 4 4 12
Tema 9. UYucnennoe pemenue auddepeHInaTIbHBIX
ypaBHEHUN 33 4 4 4 21
KA 0,4
KD 2,35
KoHTpo:b 24,65
Bcero 3a 6 cemecTp 144 16 16 16 | 68,6
HUTOI'O 3a 3 xkype 216 34 34 16 | 104,35

4.3. TemaTuka NpakKTHYeCKUX 3aHATHIA

Tema IMPAKTUYCCKOI'O 3aHATHA

KonnuectBo yacos

3 kypc

5 cemecTp

Tema 1. OcHOBHBIEC TOHATHS MaTEeMaTHYSCKOTO MOACIIMPOBAHUA

Tema 2. MeToapl MAaTEMAaTHYECKOTO MOJCIINPOBAHUS

Tewma 3. JIuneitHoe nporpaMMupOBaHue

Tema 4. CUMILIEKCHBIN METOIT

OO |BIN

Bcero 3a 5 cemectp

[EEN
0]

6 cemecTp

Tema 5. IlpuOnmxeHHoe pelnieHHe anreOpandeckux U TPAHCIEHJIEHTHBIX

ypaBHEHUH

Tema 6. Meron npocToil HTepauuu

Tema 7. UHTEpniONIMpOBaHKE

Tema 8. Uncnennoe nuddepeHmpoBaHie 1 HHTETPUPOBAHUE

Tema 9. UnucnenHoe peuienue nuddepeHnanbHbIX ypaBHEHUN

Al

Bcero 3a 6 cemectp

[
(o]

HNUTOI'O 3a 3 kypc

4.4. TemaTuka 1a00paTOPHBLIX padoT

Tewma mabopatopHbIX padboOT

KonnyectBo yacos

3 kypc
6 cemectp

Tema 5. IlpuGnumxeHHoe pemieHHe aiareOpauvyeckux M TPAHCUEHIIEHTHBIX

ypaBHEHHI 2
Tema 6. Metoa mpocToil urepanuu 2
Tewma 7. MHTEpnIONIMpOBaHKE 4
Tewma 8. Yncnennoe auddepeHnnpoBaHie U HHTETPUPOBAHUE 4
Tema 9. Uncnennoe pemenue qudhepeHaabHbIX YpaBHeHUN 4
Bcero 3a 6 cemecTp 16
NUTOTI'O 3a 3 kypc 16

4.5. TemaTuka pacyeTHO-rpadpuueckoi padoThI




6 cemecTp

[TpubnmxeHHoe pelieHre ypaBHEHHH M CUCTeM ypaBHeHui. MHTepnonupoBaHue
bynkuuid. Yucnennoe auddepeHmpoBaHue U UHTErpupoBaHue. YHCIEHHOE pellieHue
nuddepeHIanbHbIX YPaBHEHUH.

5. YueOHo-MeTOAUYEeCKOE 00ecTiedeHue JIs CAMOCTOSITEIbHOI padoThl
o0y4yaromuxcs Mo JUCUUILIHHE

5.1. Pacn €ICJICHHUC YaC0B 110 TCMaM U BHJIaM CaMOCTOSITEJILHOM paﬁoTbI

Pasznenst 1 TeMBI

Bcero gacoB no
y4eOHOMY TUIaHY

Bun camocTrositenbHOM paboThI

3 Kypc¢
5 cemecTp
Tema 1. OcHOBHBIE .
OHSITHS CaMocTosTebHOE U3YUEHUE OTJECIbHBIX TEM YUEOHOH
9 autepaTypsl. [ToqroroBka k. mpoMexyTOUHOM
MaTEeMaTH4eCKOIro .
aTTeCTallMu U TEKYIIEMY KOHTPOJIIO 3HAHUH.
MOJIETUPOBaHUS
Tema 2. Meronbl CamocTosATeNnbHOE H3Y4YEHHUE OT/AEIbHBIX TEM y4eOHOI
MaTeMaTH4eCKOIo 9 autepatypsl. [lonroroBka k. mpoMexyTOUHOM
MOJIETIUPOBaHUs aTTeCTallMy U TEKYIIEMY KOHTPOJIIO 3HAHUM.
Tema 3. JluneiiHoe CaMocTosTeNnbHOE U3YUEHUE OTJCIIBbHBIX TEM YUEOHON
IIPOrpaMMHUPOBAaHHE 8,75 autepaTtypsl. [TonroroBka kK poMexyTOUHOM
aTTeCTallMu U TEKYIIEMY KOHTPOJIIO 3HAHU.
Tema 4. CamocTosATenbHOE U3Y4YEeHUE OT/AEIbHBIX TEM y4eOHOI
CHUMIIEKCHBIN METOT 9 auteparypsl. [IoAr0oTOBKA K MPOMEKYTOUHOU
aTTeCTallMU U TEKYIIEMY KOHTPOJIIO 3HAHUM.
6 cemecTp
Tema 5. CamocTosATeNbHOE H3YyY€HHE OTIENIbHBIX TeM Y4eOHOMH
[Tpubnmxennoe auTepaTypel.  BelmonHeHue — pacdyeTHO-TpaduyecKoi
pelieHne 12 pabotbl. IloaroToBKa K MpPOMEKYTOUHOW aTTeCTallUu U
anredpanveckux U TEKYIIeMY KOHTPOJIIO 3HAHUH.
TPaHCLIEHIEHTHBIX
YpaBHEHUI
Tema 6. Meton CamocTosATeNbHOE H3yY€HHE OTIENIbHBIX TeM Y4eOHOH
MIPOCTON UTEpALUU 11.6 auTepatypsl.  BelnonHeHue pacquHvo-rpa(i)quCKoﬁ
pabotbl. IloaroToBKa K MPOMEXYTOUHOW aTTECTallUU U
TEKYIIEMY KOHTPOJIIO 3HAHUM.
Tema 7. CaMocTosTeIbHOE HM3yY€HUE OTAENbHBIX TeM Y4eOHOM
WNHuTepnonupoBanue 12 auTepatypel.  BrplmoiHeHune — pacdeTHo-rpaduvecKoit
pabotsl. IloaroroBka Kk MPOMEXYTOUYHON aTTeCTalllH U
TEKYIIEMY KOHTPOJIIO 3HAHHUH.
Tema 8. Ywncnennoe CaMocTosTeIbHOE HM3yY€HUE OTAENbHBIX TeM Y4eOHOM
Qg depeHpoBaHue 12 auTepatypel.  BrpImoiHeHue — pacdeTHoO-rpaduvecKoit
U UHTETPUPOBaHUE pabotsl. IloaroroBka Kk MPOMEXYTOUYHON aTTeCTallu U
TEKYIIEMY KOHTPOJIIO 3HAHUH.
Tema 9. Ywncnennoe CaMocTosTenbHOE HM3yY€HUE OTIENIbHBIX TeM Y4eOHOM
pelienue 21 auTepatypel.  BrelmoiHeHue — pacdeTHoO-rpaduvecKoit
nuddepeHIaTbHBIX pabotel. [loaroroBka K MPOMEKYTOYHOW aTTECTAllUUd U
YpaBHEHUU TEKYIIEMY KOHTPOJIO 3HAHUI.
UTOroO 104,35




5.2. [lepeyeHb yueOHO-MeTOAMYECKOTO O0eceueHHs IJIsl CAMOCTOSITeJIbHOH PadoThI
CTY/I€HTOB C YKA3aHHUEM MeCTa UX HAXOMKICHHA:
- yueOHas aquTepaTypa — Oubnroreka duimana
- METOJMYECKUE PEKOMEHIAIINH 110 BBITIOJIHEHUIO pacyeTHO-TpaduyecKoi paboThl;
- METOJMYECKUE PEKOMEHAAINH 110 CAMOCTOSITENIbHON paboTe — callT punnana.

6. (I)OHI[ OLCHOYHBLIX CPEACTB 1JIfd IMPOBECIACHUS HpOMe)I(yTO‘IHOﬁ arrecranmumn
oﬁyqamumxcsl Io JTNCIOMIIJIMHE.

Bup onieHO4HBIX cpenicTB |

KomnunuectBo

Texkyuuii KOHTPOJIb

PacuerHo-Tpaduueckas pabota

1

KonTponbnas pabora

Y4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

Pedepar

V4eOHBIM IJIAHOM HE NpeaAyCMOTPCHO

KypcoBas pabota

Y4eOHBIM IJIAaHOM HE IPETYCMOTPEHO

KypcoBoii npoekt

VueOHBIM IJIAHOM HE NpeaAyCMOTPCHO

IIpoMe:KyTOYHBIM KOHTPOIb

3aueTr

1

DK3aMeH

1

@DoH/ OLICHOYHBIX CPEJICTB NIPEACTABIICH B MPUIIOKEHUHU K pabodeit mporpaMme.

/. IlepeyeHb OCHOBHOM M IONIOJIHUTEJIbHOM JIUTEPATYPhI

7.1 OcHoBHasi IuTEpPaTypa

ABTOPEL 3arnaBue N3parenscTBO, rog Konunu-Bo
COCTaBUTENH
JI1.1 | I'onybeBa H.B. | Marematuueckoe wMoje- | Cankr-IletepOypr Jlanb, | DNEKTPOHHBIN
mupoBanue cuctem U | 2016. - 192 c. - Pexxum mocty- | pecype
IpOIIECCOB: y4yeOHOE Mo- | ma:
cobue http://e.lanbook.com/book/768
25
J1.2 | Conon C.A., | Marematnueckoe Moae- | Poctos-Ha-/lony: PT'VIIC, | DnexTpOoHHBIH
Kynbkun AT mupoBanne cucreM U | 2017. - 172 c. - Pexxum mocty- | pecypc
IPOIIECCOB : yyeOHoe Mo- | ma:
cobue https://e.lanbook.com/book/12
9321
JI1.3 | Bacunesnko, Matematuueckoe wmoje- | Cankr-IletepOypr:  III'YIIC, | DnexTpoHHbIH
M.H. mupoBanue cuctem U | 2016. - 61 c. - Pexxum noctyna: | pecype
nporieccoB : yueOHoe 1o- | https://e.lanbook.com/book/91
cobue 103
7.2 lonoJHUTEIbHAS JIUTEpaTypa
JI2.1 | C.B. Kapaces, | Marematnueckoe wmoje- | HoBocubupck: CI'YIIC, 2020. | DnekTpoHHBIH
JI.B. Ocumos, aupoBaHue cucreM U |- 136 c. - Pexum nocrtyma: | pecypc
JI.A. CuBunkwii. | mporeccoB Ha Tpancnop- | https://e.lanbook.com/book/16
T€ : yueOHOe ocodue 4609
JI2.2 | I'op6aues, /I.B. | Marematnueckoe wmope- | Cankr-IlerepOypr:  III'VIIC, | DnekTpoHHBII
Horukos, C.B. | mupoBanme cucrem u | 2017. - 54 c. - Pexxum noctyma: | pecypc
npoiieccoB : yueOHoe mo- | https://e.lanbook.com/book/10
cobue 1571

8. Ilepeyenn pecypcoB HH(POPMALIMOHHO - TEJIEKOMMYHUKANIMOHHOM ceTH
"UHTepHeT', HE0OXOAUMBIX VISl 0CBOCHMS JUCHUIINHBI (MOTYJIs1)
1. Odunmaneupiii caiit uinana



http://e.lanbook.com/book/76825
http://e.lanbook.com/book/76825
https://e.lanbook.com/book/129321
https://e.lanbook.com/book/129321
https://e.lanbook.com/book/91103
https://e.lanbook.com/book/91103
https://e.lanbook.com/book/164609
https://e.lanbook.com/book/164609
https://e.lanbook.com/book/101571
https://e.lanbook.com/book/101571

2. DnexTpoHHasi OMOIMOoTEeYHas CUCTEMaA
3. IlouckoBeie cucreMsl «Sumekcy, «Google» mnms moctyma K TeMaTHYECKHM
MH(POPMAITMOHHBIM pecypcam.

9. Meroanveckue ykazaHus AJ1s1 00y4ar0MXCsl 10 OCBOCHUIO JHCIUIIIHHBI

1. JIeKuMOHHBIE 3aHATHS COCTaBSIIOT OCHOBY TEOPETUYECKOTO OOy4YeHMS,
BKJIIOYAIOT B ce0s CHCTEeMAaTU3MPOBAHHBIE OCHOBBI 3HAHUN 1O JUCIUILIMHE,
KOHLIEHTPUPYIOT BHUMaHUE 00y4aronuXxcsl Ha HAauOOJEee CIOKHBIX U Y3JIOBBIX BOMPOCAX.
CryaeHTam peKOMEHIYeTCsl KOHCIEKTHUPOBATh MpejiaraeMblii Marepuan, Jisi 3TOro Ha
3aHATHSAX HEOOXOMMO UMETh MUChMEHHBIE MPUHAJIEKHOCTH.

2. IlpakTueckue u 1a0OpaTOpPHBIE 3aHATUSA SIBISIOTCA JONOJHEHUEM JIEKIIMOHHBIX
KypCOB M CaMOCTOSITEIbHOM pa0OThl OOydaroluXcs, a TakKXe CpPEICTBOM IIPOBEPKHU
YCBOEHUSI UMU 3HAHUM, 1aBa€MbIX Ha JIEKIIMH U B MPOLECCE MU3YUYECHHS] PEKOMEHIyEeMOU
muteparypsl. [IpakTnyeckne 3aHATHS BKIIOYAIOT pEIIEHWE 3a1ad pa3sHoro ypoHs. Ilpu
HOJATOTOBKE K MPAaKTHUYECKUM 3aHATHSIM 1O JUCHUIUIMHE HEOOXOJUMO O3HAKOMUTBHCS C
JIEKIIMOHHBIM MaTEPHAJIOM Ha COOTBETCTBYIOILLYIO TEMY.

3.CamocTosaTenpHas paboTa CTYAEHTOB IO HW3YYCHHMIO JUCLMIUIUHBI SBISETCS
OCHOBHBIM BHUJOM YYEOHBIX 3aHATHI. YMEHHE CaMOCTOSTEIbHO pabdoTaTh HEOOXOIHUMO
JUIA YCIIEUIHOI'O OBJaJCHUS KypcoM. B pamkax camMoCTOATENbHOW padOThl CTYIEHT
JOJKEH BBIMOJHUTH pacueTHO-rpaduyeckyro padory. Bapuant pacuyeTHO-rpaduueckoit
paboThl BHIOMPAETCSI B COOTBETCTBHM C MOCHENHEW HUPPOoW mU@pa 3a4eTHOU KHUKKH
CTyJeHTa. BpbllonHeHne © 3amMTa pacyeTHO-rpaduyeckoil  padoThl  SBISIFOTCSA
HEMPEMEHHBIM YCIIOBUEM JUIsl JOMYCKa K 3K3amMeHy. Bo Bpemsi BBINOJIHEHHS PAaCUETHO-
rpadguueckoil paboTbl MOXKHO MOJYYUTh FPYIIIOBBIE WM UHAUBUAYAJIbHbIE KOHCYJIbTAllUN
y NpenoiaBaTesl.

10. Ilepeyenb HHGOPMAIMOHHBIX TEXHOJIOTHIi, TPOrPAMMHOTI0 00eceYeHus U
HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM, HCIOJIb3YeMbIX NPH 0CYIIEeCTBIEHUU
00pa30BaTEJbHOI0 MPOLECCa MO IMCHUIINHE

[Ipu ocymiecTBiIeHMN 00pa30BaTEIHLHOTO MPOIecca MO AUCIUIUIMHE UCTIOIb3YIOTCS
cienyroiye nHHOPMAIMOHHBIC TEXHOJIOTUHA U TIPOrPAMMHOE 00ECTICUCHHE:

- JI7Isl IPOBEICHUS JICKITHH, TEMOHCTPAIMH TPE3CHTAINI 1 BEACHHS HHTEPAKTUBHBIX
3aHsatuii: MS PowerPoint;

- IIs1 BBITIOJTHEHUSI JTabopaTopHbBIX padboT - Microsoft Office 2010 u BoIIE.

- I caMOCTosITeNIbHOM paboThl cTtyaeHToB: Windows 7 u Bbiiie, Microsoft Office
2010 u BoIIIC.

[IporpammHoe oOecrieueHue AJisi MPOBEACHUS TPAKTUUECKUX 3aHSITHUIM:

— I'padmueckuii penakrop MS Excel,;

— IIporpammel kommbroTepHoit MatemaTrku MathCAD.

— Microsoft Office Professional 2007 (muuensus Ne 43571763 ot 06.03.2008)

— Mathcad Education-Student Edition Term (cyOnuIeH3HOHHBIH JIOTOBOPOT
10.11.2017 Ne Tu000200126)

IIpodeccnonanbHbie 0a3bl JaAHHBIX,
HCIOJIb3YyeMble 1JIs1 M3YyYeHUs] JUCHUIIMHBI (CBOOOIHBIN JOCTYII)
1. O6mepoccuiickuii Marematuueckuii mopTtan (uHpopmarmoHHas cUCTeMa) -
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http://www.mathnet.ru

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

3. Ilopran UWHTEIIEKTYaJlbHOTO II€HTpa — Hay4yHou Oubmuoreku wum. E.I.
OBcsiHKMHA

https://library.narfu.ru/index.php?option=com content&view=article&id=500&Item
1d=569&lang=ru

11. Onucanne MaTepHAJIBHO - TEXHUYECKOH 0a3bl, HE00X0AMMOH
AJISl OCYLIEeCTBJICHHS 00pPa30BaTEJLHOI0 IPOLECcCa M0 AMCHMILIMHE

11.1. TpeGoBaHus K ayAuTOPUSM (IIOMElIeHUSIM, KAOMHEeTaM) ISl IPOBeACHUS
3aHATHI ¢ YKa3aHHEM COOTBETCTBYIOLEr0 OCHAICHUSA 3aHATHH ¢ YKa3aHUEM
COOTBETCTBYIOLIEI0 OCHALIICHUS

VYyebnas ayautopusi Il MPOBEACHHUS YYEOHBIX 3aHATHM, MPEITyCMOTPEHHBIX
IpOrpaMMoi crienuaiuTeTa (IMPOBEACHUE 3aHATHH JIEKIIMOHHOTO THMAa) - KaOWHET
«Marematukuy, aynuropust Ne 619. CnenuanuzupoBaHHasi MeOEIb: CTOJbI YYCHUYECKUE -
23 mT., CTyJbg yuyeHU4Yeckue - 46 mrT., 10cKa HaCTeHHas - 1 mT., cToa mpenojaasarens - 1
IIT., CTYJ npenoaaBaTens - 1 mT. TexHuueckue cpescTBa o0ydeHus: MePEeHOCHOM IKpaH,
MEPEHOCHOM MPOEKTOP, HOYTOYK. Y4eOHO-HATJIAIHbIE MOCOOUS - KOMIUIEKT IIaKaTOB,
MIpE3CHTALUN.

11.2. IlepeyeHnb J1a0OPATOPHOTO 000PYA0OBAHUSA
VYuebHas ayauTopusi IJisi TPOBEJACHUS YYEOHBIX 3aHATUM, MPETYCMOTPEHHBIX
nporpaMMoil crenuaiurera (MPOBEJACHUE 3aHATHH CEMHUHAPCKOTO THIIA, TPYIIOBBIX M
WHAWBUIYAIBHBIX KOHCYJBTAIIUH, TEKYIIIET0 KOHTPOJISA U MPOMEKYTOYHOM aTTECTAIMH) -
Jlabopatopus Kommbrotepusiii kiacc Ne 1, aymuropust Ne 408. Crneumanu3upoBaHHAs
MeOeIb: CTOJIbI YICHHUECKHE - 33 MIT., CTYJbsl yUeHU4YecKue - 43 mrT., TocKa HacTeHHas - 1
IIT., CTOJI IpenoaaBaTens - 1 mr., cTyn npenojasatens - 1 mr. TexHudeckue cpencTsa

oOy4eHHs: KOMIBIOTEpPHI - 22 mT., BUAeonaHens - 1 mrt. [Iporpammuoe oOecrieueHue -
Microsoft Office Professional 2010. Mathcad 14.
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http://www.mathnet.ru/
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IIpuioxenue Kk padboyeil mporpamme

®OHJI
OLIEHOYHBIX CPEJICTB

10 Y4eOHOM IMCHHUILINHE

MATEMATHYECKOE MOAEJINPOBAHHUE
CUCTEM U ITPOLECCOB
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1. IlepeyeHb KOMIIETEHUMH ¢ YKa3aHUEM 3TanoB UX GopMUPOBaHUS B Mpollecce
O0CBOCHHS Y4eOHOM TUCHUIINHBI

OIIK-1.

CnocobeHn  pemiath

1.1. IlepeyeHb KOMIIETEHIIU I

HHXCHCPHBIC

3agadyud B

npodeccruoHaIbHOM

ACATCIBHOCTH C HCIIOJIB30BAHUCM MCTOIJOB CCTCCTBCHHBIX HAYK, MAaTCMATHYCCKOI'O

aHaju3a U MOJICJIMPOBAHMUS
HNupukatop OIIK-1.4. Ilpumenser MeTO/bI

MAaTEMATHYCCKOI'O0 aHaJIn3a H

MOJICTTUPOBAHUS JIsl pEIICHUS MPUKIIAAHBIX 3a/1a4 B MPOPECCUOHATIBHON ACSITEIbHOCTU
OIIK-10. Crnocoben ¢opmyaupoBaTh W peIIaTh HAYYHO-TEXHUYECKHUE 3aJa4d B

o0jactu cBoeil MpodeccuoHaNbHOMN AeATeIbHOCTH
HNuauxarop OIIK-10.1. PazpabateiBaeT Moenu A peUICHHs 3a/1a4 B HAYYHBIX U

WH)XCHEPHBIX MCCIEIOBAHUAX

1.2.

Jranbl GOpMHUPOBAHNS KOMIIETEHIHI B MpoLecce

O0CBOCHHMS Y4eOHOM IMCHUNINHBI

HaunmeHnoBanue 3Tama

Conep:xanue 3Tana
(BuABI yueOHOi1 padoThI)

Koasbl popMmupyembix Ha ITane
KOMIIeTEeHIHii, UHNKATOPOB

Oran 1. ®opmupoBaHue
TEOPETHUECKOM 0a3bl 3HAHHUI

Jlekuuu, caMoCTOsATeNbHAs pabora
CTYJICHTOB C TEOpETHUYECKOW 0a3oM,
71a00paTOPHbIC 3aHATHS

OIIK-1 (OITK-1.4)
OITK-10 (OIIK-10.1)

YCBOCHHOT'O MaTCpHualia

Oran 2. ®opmupoanue | Jlaboparopnas pabora, OIIK-1 (OIIK-1.4)
yYMEHUH NPaKTUYECKHUE 3aHATHS OIIK-10 (OITK-10.1)
Oran 3. ®opmwupoBanue | Beimonnenue pacueTHo- OIIK-1 (OIIK-1.4)
HaBBIKOB IPaKTUYECKOTo | rpaduueckoit paboThl OIIK-10 (OIIK-10.1)
UCIIOJIb30BAaHUs 3HAaHUU U

yMEHUH

Oran 4. [TpoBepka | 3amuTra  pacueTHO-rpaduIecKoOi OIIK-1 (OIIK-1.4)

pa6OTLI, 3a4€T, O9K3aMCH

OITK-10 (OTIK-10.1)

2. Onucanue nokasartejeid M KpuTepueB OLIEHUBAHUS KOMIIETEHI[UI HA
Pa3JIMYHBIX 3Tanax ux (popMupPoOBaAHUS, ONMCAHUE IIKAJ OLEHUBAHUS

2.1. Iloka3aTean U KpUTEPUU OLICHUBAHUSA KOMIIETEHIUI
HA Pa3JIMYHbIX ITanax ux opMmupoBaHus

Oran Kon [Tokazarenu Kpurepun Crioco6s1
dbopMUPOBaHUS | KOMIIETCHIIUH, OILICHUBAHHUS OILICHKHU
KOMTICTCHITHH WHKATOP KOMITCTCHITHIA

Oran 1. OIlK-1 - MOCEIIECHNUE | - HAIMYUE KOHCIIEKTA | Y CTHBIA OTBET
dopmupoBaHue (OIIK-1.4) | NeKIMOHHBIX 3aHATHIA; | JCKIUHA MO  BCEM
TEOPETUUECKOU OIIK-10 - BeleHHWE KOHCIEKTa| TeMaM, BBIHECEHHBIM
0a3bl 3HAHMI (OIIK-10.1) | mexuui; Ha JICKITMOHHOE

- y4yacTue B | 00CyX/IeHHE;

o0CyXKIeHUU - QaKTUBHOE Yy4YacTHe

TEOPETUUECKHUX CTyIEeHTa B

BOIIPOCOB  TeM  Ha | 00CYyXICHUHU

Kaxkaou TEOPETUYECKUX

nabopaTopHO paboTe | BOIPOCOB;
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Ortan 2. OIIK-1 - pemieHMe  3aJad | - 3aJadyd  PEIICHBbI | pelIeHue
dopmupoBaHue (OIIK-1.4) | npakTUYEeCKOro BEPHO; MPAKTUIECKHIX
yMeHUH (pelieHune OIIK-10 3aHATHUA, - yCTENIHOE | 3a7a4 Ha
3a/1a4u mo | (OIIK-10.1) | -BeIONHEHHE CaMOCTOSITCIIBHOE MPAKTHKE,
o0pasiry) J1a00paTOPHBIX pabOT | BBHITTOJIHECHUE OT4YeT o
nabopaTopHbIX paboT | J1abopaTopHOIA
pabore
Oran 3. OIIK-1 - HAJIMYUE NIPABUIBHO | - pac4yeTHO- | pacyeTHO-
dopMupoBaHue (OIIK-1.4) | BBIIOJHCHHOM rpadgudeckas paborta | rpadudeckas
HaBbIKOB OIIK-10 pacueTHo- nMeeT pabora
MPaKTUYECKOTO (OIIK-10.1) | rpaduueckoii pabOThI | MOJIOKUTECIBHYIO
MCIIOJIb30BAHUS PENEH3HUI0 u
3HAHUN U YMEHUH JIONYIIeHa K 3al[UTe
Oran 4. [IpoBepka OIIK-1 - yCIIEIIHAas 3auTa - OTBETHI Ha BCE YCTHBIN OTBET
YCBOEGHHOTO (OIIK-1.4) | pacuetHo- BOIPOCHI IO
MaTtepuaia OIIK-10 rpadudeckoit paboThl; | pacueTHO-
(OIIK-10.1) | -3auer rpadudeckoii padore;
-3K3aMeH - OTBETHI HA OCHOBHBIC
U IONIOJTHUTEIIbHBIE
BOTIPOCHI 33a4eTa,
JK3aMeHa
2.2. KpuTtepuu olleHMBaHUS KOMIETEHIHI 10 YPOBHIO UX C()OPMUPOBAHHOCTH
Kon YpoBHU c(HOPMUPOBAHHOCTH KOMIIETEHUIUN
KOMITETEHITHH, . " o
0a30BBIN cpenHuit BBICOKHIA
WHIUKATOP
OIIK-1 3HaTh: 3HaTh: 3HaTh:

(OIIK-1.4) | — ocHOBHI — YBEpPEHHO orepupyeT | — CBOOOIHO orepupyer
MaTeMaTHYECKOTO OCHOBHBIMH MOHSTHSIMHA | OCHOBHBIMU MOHITUSIMHU
aHam3a ¥ | MAaTEeMaTHYECKOTO aHaju3a | MAaTeMAaTHYECKOTO aHaIH3a
MOJIETTUPOBAHUS; u MOJICTTUPOBAHUS, | U MOJIETTUPOBAHUS,
— OCHOBHBIC MOHATHUS | TCOPETUICCKOro " | TCOPCTUICCKOro "
TEOPETUIECKOTO AKCIIEPUMEHTAILHOTO 9KCIIEPUMEHTAILHOTO
WCCIICJIOBAHUS, HCCIIETOBaHUM. WCCJICTOBAHHM.

— OCHOBHEIE HoHATHS | YMETh: Ymers:
IKCIIEPUMEHTATIHLHOTO — YBEpPEHHO MPUMEHSITH | — CBOOOJIHO MPUMCHSITh
UCCIIEI0BaHMU. METOJIbI MATeMAaTHYECKOTO | METOJbI MAaTEeMaTHYECKOTO
YMeTh: aHaJl3a M MOJCIMPOBAHMS | aHAIM3a U MOJEIUPOBAHUS
— YaCTUYHO IIPUMEHATH A OIIMCaHUuA W aHaJiu3a | JJId OIIMCaHHWs U aHaJlu3a
METOIBI TEXHUYECKUX CHCTEM U | TEXHUYECKUX  CHCTEM |
MaTEMATHYECKOTO YCTPOMCTB, a TakXe ISl | yCTPOMCTB, a TaKxke st
aHaIM3a W | peuieHus WHKXCHEPHBIX | PEeIICHUs WHKCHEPHBIX
MOJICITUPOBAHUS Jutst | 3a71a4 B MPO(ECCHOHANBHON | 3a/1a4 B MPOQECCUOHAIBHON
OIIUCaAHUu4d u aHaimz3a | ACATCIBbHOCTH, ACATCIIbHOCTH,
TEXHHYECKUX CHCTEM U | — YBEPEHHO MIPUMEHSITH | — CBOOOJIHO MIPUMCHSITH
YCTPOMCTB, a TakXKe Ui | METObl TEOPETUYECKOTO M | METOJbI TEOPETUYECKOrO H
pELICHUS ~ WH)KEHEPHBIX | DKCIIEPUMEHTAILHOTO IKCIIEPUMEHTAILHOTO
3a7a4 B | HCCIIEIOBAaHHUI. HACCIIEIOBaHUMN.
npodeCcCHOHATbHON Baapers: Baapers:
JESITEIIbHOCTH; — YBEpEHHO BJIQJIETh | — CBOOOHO BJIAJIETh
— 9aCTMYHO IPHUMEHSTH | HOBEHIIMMU HOBEHIIUMU
METOBI TEOPETUYECKOTO | MATEMAaTUYECKUMU MaTeMaTHYECKUMU
U DKCIIEPUMEHTAILHOIO | METOJJAMU  HCCJIECIOBAHUS, | METOJAMH  MCCIIEIOBAHM,
METOJIaMU TEOPETHUYECKOTO | KOTOPBIC MOTYT
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UCCIIETOBaHU. u 9KCIIEPUMEHTAJILHOTO | MPUMEHSATHCS B 00JIaCTH €ro
Baaners: WCCIICTIOBAHMSI, KOTOpBIC | IEATEIHHOCTH, HAaBBIKAMHU
— YaCTHYHO MOTYT MPHUMEHSTbCS U | pabOThl € MPUKIATHBIX
COBPEMEHHBIMHU pelieHus WHXCHEPHBIX | TAKeTaMU MPOrpaMM IPHU
MaTeMaTHYECKUMU 3a/1a4 B MpodeccuoHaNbHOM | paboTe Ha KOMIIBIOTEPE;
MeTOaMH1 JESTEIILHOCTH. — MaTeMaTU4YeCKUMHU
UCCJICIOBAHWS, METOJIaMHU u
MeTOIaMH1 BBIUMCIUTEIbHBIMU
TEOPETUIECKOTO u CPEICTBAMHU TMPH PEIICHUU
9KCIIEPUMEHTAILHOTO npodecCuOoHANBHBIX 3a/1a4;
UCCJICJIOBAHUSI, KOTOPHIC — KyJAbTYpOl ~ MBIIUICHUS,
MOTYT MPUMEHSATHCS IS CIIOCOOHOCTBIO K
pELIEHHUs]  MHXKEHEPHBIX 0000111eHHTO, aHanusy,
3a1au B BOCTIPUATHIO HH()OPMAIIHH.
npodeCcCHOHAILHON
JIESITEIbHOCTH.

OIIK-10 3HaTh: 3HATh: 3HATh:

(OIIK-10.1) |- OCHOBHBIC MOHATHSA | - OCHOBHBIE  TIOHATHUA | - OCHOBHBIE  TOHSTHUS
METOJIOB METOJIOB MaTeMaTUYECKOTO | METOJOB MAaTeMaTHYeCKOTrO
MaTeMaTUYECKOTO MOJICTTHPOBaHUS, MOJIeTUPOBaHUS,
MOJICTTUPOBAHUS, UCTIOJIB3YEMBIX B | HCITOJIb3YEMBIX B
UCIIONB3YEMBIX B | MH)KEHEPHOM MPAKTHKE; WH)XCHEPHOU MPaKTHKE;
WH)XCHCPHOU MPAKTUKE. |-  METOJIbl CHHTE3a M |- METOJAbl CHHTE3a H
YMmern: UCCIIEJIOBAHUS MoJieniel, | uccaen0BaHus Mojiese,

- 4YWUTaTh CIELUATbHYIO
JIuTEpaTypy,
HCITOJIB3YIOLTYO
MaTEMAaTUYECKNAE MOJIENH
3a/1a4 €CTECTBO3HAHUS U
TEXHUKU;

- M10JIb30BATHCS
JUTEPATypOu npu
CaMOCTOSITEIbBHOM
W3YYEHUH WH)KEHEPHBIX
BOIIPOCOB.

Baanerb:

— MeToJaMH  pacuera
IIapaMeTpoB U OCHOBHBIX
XapaKTEPUCTUK MOJIEIIEH,
HCIIOJIb3YEMBIX B
MpEeAMETHOM 00JIaCTH.

OCHOBBI aHAJIUTHUYCCKOI'O H
YHCIIEHHOTO
MOJCIIMPOBaHNA, TUITOBBIC
OpoleAypsl  MPUMEHEHUS
poOIeMHO-
OpPUEHTUPOBAHHBIX
NPUKIAAHBIX IIPOrPAMMHBIX
CpelCTB (MathCad),
OPUCHTHUPOBAHHBIX Ha
peleHue

HAay4YHBIX, MMPOCKTHBIX u
TEXHOJOTHYECKUX 3a1ad B
obnactu

npodeccnoHaITbHBIX
HHTEPECOB.

Ymers:

- aICKBATHO CTaBUTH 3aJa4Yn
HCCIIEIOBaHHUS "

OIITUMH3allMKN Ha OCHOBC
METOJ0B MATEMaTU4YCCKOI'O

MOJICITUPOBAHUS.
Baapers:

— MEeTOaMH pacueta
MapaMeTpoB MU OCHOBHBIX
XapaKTEePUCTUK  MOJEJEH,
HCIIOJIb3YCMBIX B

MpeaMETHOM 001acTH;

— MCETOoaaMu HOCTpOGHI/ISI
MaTeMaTHUYECKUX MOJeIeH
JUIA THUITIOBBIX

OCHOBBI aHAJIUTHYCCKOI'O H
YHCIIEHHOTO
MOACIINPOBAHUA, THUITOBBIC
OpoUeaypsl  MPUMEHEHUS
po0JsieMHO-
OpPUEHTUPOBAHHBIX
MPUKIAJHBIX MTPOrPAMMHBIX
CpEelCTB (MathCad),
OPUCHTHUPOBAHHBIX Ha
pelieHue

HAay4YHBbIX, MPOCKTHBIX n
TEXHOJOTHYECKHX 3a/1ad B
obnactu
npodheccCHoHATBHBIX
HWHTEPECOB.

Ymers:

- BbIOMpaTh M MPHUMEHSTH
METOJBl W KOMIIBIOTEPHBIE
CUCTEMbI MOACTIUPOBAHUA.
Baapgers:

— MeTOAaMH pacuera
napamMeTpoB U OCHOBHBIX
XapaKTEPUCTUK  MOJENEH,
HCIIOJIb3YEMBIX B

MpeMETHOM 00J1acTH;

— MCETOoaaMu HOCTpOGHI/IH
MaTeMaTHYECKUX MOEIIEN
JUIA THUITIOBBIX
npodeCCHOHANIBHBIX  3a/1ad,
METOAaMHU HX peH_IeHI/IH C
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npodeccnoHalbHBIX 3ajay, | UCIOJIb30BaHUEM
METOJaMH HUX pEHIeHUs C | COBPEMEHHBIX
UCIIOJIb30BaHUEM IPOrpaMMHBIX CpenCTB
COBPEMEHHBIX KOMITbIOTEPHOTO
IPOrpPaMMHBIX CPEICTB | MOJICTUPOBAHHUSI.
KOMITBIOTEPHOTO

MOJICTTUPOBAHMUSI.

2.3. Ixauabl oueHnBaHus (POPMUPOBAHUS MHIMKATOPOB J0CTHKEHUS

KOMIIeTeHII M

a) llIxaja oneHMBaHUA IK3aMeHa

Ikama oneHUBaHUA

Kpurepuu onienuBanus

OLICHKA «OTJIHYHO»

Bce unaukaTopbl 1OCTHKEHUN KOMITETEHIIMM C(OPMUPOBAHBI HAa BBICOKOM
YPOBHE U CTYJICHT OTBEUYAET Ha BCE JOMOIHUTEIbHBIC BOIIPOCHI.
Teopernueckoe copepkaHue AMCUUIUIMHBI OCBOEHO IIOJIHOCTBIO, 0e3
npo6enoB. CTyAEHT AEMOHCTPUPYET MOJTHOE COOTBETCTBHE 3HAHUM, YMEHUIA
W HABBIKOB IIOKA3aTCIIsIM MW KPUTCPHUAM  OLCHUBAHHA HWHAWKATOPOB
JOCTIDKEHUS KOMIICTCHIIMM Ha (OPMUPYEMOM JHCIUIUIMHOW ypPOBHE.
Onepupyer nNpuoOOPETCHHBIMU 3HAHUSIMHU, YMEHUSMH W HaBBIKAMH, B TOM
YHCclie B CUTYalUsX IMOBBIIIEHHON clokHOCTH. OTBEeYaeT Ha BCE BOMPOCHI
Ounera 0e3 HaBOMAUIMX BOIPOCOB CO CTOPOHBI mperonxaBaTens. He
UCTIBITBIBACT 3aTPYJAHCHUN TIPU OTBETC HA JIOMOJIHUTEIBHBIC BOIPOCHI.
3ajady pemus IpaBuiIbHO.

OIICHKA «XOpo1mo»

- OIMH WHIUKATOpP JOCTHKEHUS KOMIIETEHIIMU C(HOPMUPOBAH HA BHICOKOM
YpOBHE, a Ipyroil HHAUKATOP AOCTHKEHUS KOMIIETEHIIUN CPOPMUPOBAHBI Ha
CPEIHEM YPOBHE;

- BCE MHAMKATOPHI JOCTHKEHUM KOMIETSHIIMN C(HOPMHUPOBAHBI Ha CPEeHEM
YPOBHE, HO CTYAEHT apryMEHTUPOBAHHO OTBEYAET HA BCE JIONOJIHUTEIIbHbBIC
BOIIPOCBHI;

- OJIMH WHJUKATOp JOCTH)KCHUU KOMIETEHIIMH C(HOPMHUPOBAH Ha CpelHEM
YpOBHE, a Apyroil Ha 0a30BOM ypOBHE, HO CTY/AEHT YBEPEHHO OTBEYAET Ha
BCE€ JIOTIOJIHUTEIILHBIE BOIIPOCHI.

TeopeTnueckoe coJiepKaHWE JUCHUIUIMHBI OCBOEHO TIOJHOCTHIO, 0e€3
npo6enoB. CTyIeHT JEMOHCTPUPYET MOJIHOE COOTBETCTBHE 3HAHUN, YMEHUN
M HaBBIKOB IIOKA3aTeNlIM M KPUTEPUSM OLECHHBAHHUS HMHAUKATOPOB
JOCTUKEHHSI KOMIIETEHIIMM Ha (OPMUPYEMOM TUCIUIUIMHON YpOBHE.
OmnepupyeTr npruoOpETEHHBIMHI 3HAHUSMH, YMEHUSIMH W HABBIKAMU; €0 OTBET
MIPEJCTABISET IPAMOTHOE M3JIOKEHHE Y4eOHOro Mmarepuaja IO CYIIECTBY;
OTCYTCTBYIOT CYIIECTBEHHBIE HETOYHOCTH B (DOPMYIHPOBAHWUU TOHSTHH;
MPaBWIBHO TPUMEHEHBl TEOPETHUUYECKUE IIOJOKEHUS, NOATBEPKICHHbIE
npuMepamu. Ha Ba TeopeTnueckux BOIPOCA CTYIEHT Jal MOJIHbIE OTBETHI,
Ha TPEeTHil - MpU HABOAAIIMX Bompocax mpemnojaBarens. Ilpu orBere Ha
JIOTIOJIHUTEIbHBIE BOIIPOCHI JOMYCKAET HETOYHOCTH. 3aJa4dy PEIIHIL.

OIICHKa
«KYHOOBJICTBOPUTEIIEHO»

- Bce uHAMKATOPBI JOCTHKEHUH KOMIIETEHIIMU COPMHUPOBAHBI Ha 6a30BOM
YpOBHE;

- O/IMH WHJIWKATOp JOCTHXEHHS KOMIETEeHIMH chopMupoBaH Ha 0a30BOM
YPOBHE, Ipyrofl Ha CPEHEM YPOBHE, HO CTYJECHT 3aTPYAHSIETCS OTBETUTH HA
JIOTIOJTHUTEIIbHBIE BOIPOCHI.

Teopernueckoe coaepaHue AUCHUIUIMHBI OCBOEHO YacTU4YHO, HO
npobiemMbl  HE  HOCAT  NpUHUMOHAIbHOrO  Xapakrtepa.  CTyaeHT
JEMOHCTPUPYET HEIOJIHOE COOTBETCTBHE 3HAHUM, YMEHUH M HAaBBIKOB
MOKA3aTeJsIM M KPUTEPHUSIM OLICHMBAHUS HMHAMKATOPOB JOCTHXKEHUS

16



KOMIIETEHIIMK Ha (OPMUPYEMOM ITUCIHIUIMHOW YpPOBHE: JIOIYCKAIOTCS
3HAYUTENbHBIE OINMOKM, TMPOSIBISAETCS OTCYTCTBHE 3HAHUH 10 psay
BOTIPOCOB. 3aTpyIHSIETCS OTBEYATh HA JONOJHHUTEIBHBIC BOMPOCHL. 3amady
pert Ha 50%.

OLIEHKA
«HEYJOBJIETBOPUTEIHHO

NuankaTopsl JOCTHXKEHUS KOMIIETEHIIMU c(hOpMHpPOBaHBI Ha YPOBHE HIKE
0a30BOr0 U CTYJCHT 3aTPYyIHSACTCS OTBETUTH HA JIOMOJHUTEIILHBIC BOITPOCHL.
Teopernueckoe cojepkaHue AUCHMUILUIUHBI OCBOCHO 4YacTU4HO. CTyaeHT
JEMOHCTPUPYET SIBHYIO HEAOCTATOYHOCTh MJIM MOJTHOE OTCYTCTBUE 3HAHUM,
YMEHHI ¥ HABBIKOB Ha 33/IaHHOM ypOBHE C(HOPMHUPOBAHHOCTU MHIUKATOPOB
JOCTHKEHHS] KOMIIETEHIIUU.

0) llIkaa oneHUBaHUS 3a4eTa

[Ixana oneHuBaHusg

Kpurepuu onennBanus

3auTeHo

Bce uHAuKaTopsl TOCTHKEHUN KOMITETEHIIMN C(OPMUPOBAHBI Ha YPOBHE HE
HIOKE 0a30BOTO U CTY/ICHT OTBEYAET Ha JIOTIOJTHUTEIBHBIE BOTIPOCHI

-IIPOYHO YCBOMJI MPEyCMOTPEHHBIN IPOrpaMMOi MaTepua;

- IPaBUJILHO, apTYMEHTUPOBAHO OTBETUII HA BCE BOIIPOCHI;

- mokKasajd MIyOOKHe CHCTeMaTH3HpOBaHHbIC 3HAHHS, BIAJEET MpUEMaMHU
paccyX/eHHsI U COINOCTaBJISIET MaTepual U3 Pa3HbIX HCTOUYHUKOB: TEOPHUIO
CBA3BIBACT C MPAKTUKOW, JPYrUMHU TEeMaMu JIaHHOIO Kypca, JApYyrux
M3Y4aeMbIX [IPEIMETOB;

- 0e3 OmMOOK BBIMOJIHUI MPAKTUYECKOE 3a/1aHNe

He 3aureno

Bce wHIMKAaTOpBI AOCTIKEHHH KOMIETEHIMH C(HOPMHUpPOBAHBI Ha YpPOBHE
HIDKE 0a30BOTO W CTYIEHT 3aTPyJHSETCS OTBETHUTH Ha JONOJHUTEIbHBIC
BOIIPOCHL. BhIcTaBisieTcst CTyAEHTY, KOTOpbIil He cipaBuiics ¢ 50% BompocoB
U 3a7laHuil OuseTa, B OTBETaX Ha JIpyrue BOMPOCHI JOMYCTUI CYIECTBEHHBIE
omunOku. He MOXXeT OTBETUTH Ha JOMOIHUTEIBHBIE BOTIPOCHL, MPEITI0KECHHBIC
MIPEToIaBaTeIeM.

B) IlIkasia oneHUBaHUA pacueTHO-TpaduyecKoil padoThl

[Ixama onieHnBanus

Kpurepuu onenuBanus

3auteHo

Bce HHJAUKATOPBI JOCTIDKEHHN KOMIETEHIIUU C(l)OpMI/IpOBaHBI Ha YPOBHC HC
HIke 6a3oBoro. Bce PACUCThBl BBIIIOJIHEHBI BECPHO W HMCIOT H€06XOI[I/IMI>IG
TTOSACHCHMUA.

He 3aureno

Bce umHAuKaTropel JOCTHKEHMM KOMIETEHIMH C(HOPMUPOBaHBI Ha YpOBHE
Huxke 6a3oBoro. B pacuerax pomyieHbl OUIMOKH, HEOOXOIUMBIE MOSICHEHUS
OTCYTCTBYIOT.

3. TunoBble KOHTPOJILHbIE 3a]aHNsI U HHbI€ MaTepHaJibl, HEOOX0AMMbIE [IJIsI
OlleHKHU 3HAHWI, YMEeHUIi, HABBIKOB, XapaAKTEePHU3YIOIIHUX ITANbI

(GopmupoBaHus KOMIIETEHIIUIA

Kon Oransl popMupoOBaHUS Tunossle 3a7aHUs
KOMITCTEHITHH, KOMITCTCHITHH (oIIeHOYHBIE CpPe/ICTBA)
WHJMKATOpa
OIlK-1 Oran l. dopMHUpOBaHUE | - TUCKYCCHsI: BOIMPOCHI JJsi OOCYXKICHHS
(OIIK-1.4) TEOPETUIECKON 0a3bl 3HAHUMA (MeToMUecKHe PEKOMEH1alluu IS
OIIK-10 MIPOBEACHUS TPAKTUUCCKUX 3aHITHIA)
(OINK-10.1) Oran 2. ®opMUpOBaHHUE YMEHHH | - J1abopaTopHbIe pPadOTHl (METOIUYECKHE

(peureHue 3ama4n 1Mo 00Opasiry)

PCKOMCHAAINN JJIA
71a00paTOPHBIX 3aHSATHI)

MIPOBECHHUS

Oran 3. ®opMHpOBaHUE HaBBIKOB
IIPAKTUYECKOTO UCIOJIb30BaHUs
3HAHUU U YMEHUH

- pacyeTHoO-rpaduueckas paboTa: NmepedeHb
BONIPOCOB M 3a7a4 10  BapuaHTaMm
(MeToMyecKre peKOMEHIalliH )
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Oran 4. IlpoBepka YCBOEGHHOTO | - 3alIMTa pacyeTHO-rpapuIecKOit paboThI;
Marepuana - BONPOCHI K  3a4ery, JK3aMeHY
(mpunoxxenue 1)

4. MeToauvecKue MaTepuaJibl, ONpeaeasolie Mpoueaypbl OLeHUBAHUS
3HAHUI, YMEHUI U HABBIKOB

IK3aMeH

[IpoBoauTCS B 3aJIaHHBIA CPOK, COTJIACHO TpaduKky ydeOHOro mporecca. JK3aMeH
IPOXOAUT B popMe cobeceIoBaHMs 10 OmiIeTaM, B KOTOPBIE BKIIOYAKOTCS TEOPETUUCCKHE
BOINpOChl. IIpu  BBICTABICHHMM OIIEHOK YYHUTHIBACTCS YPOBEHb MPHOOPETEHHBIX
KOMITETEHIIUN CTyIeHTa. AyJIUTOPHOE BpeMsl, OTBEJICHHOE CTY/ICHTY, Ha MoaAroToBky — 30
MUH.

3auer

3a4eT NpOBOAUTCS B 3aJaHHBIN CPOK, COTJIACHO rpaduKy yuyeOHOTro mpoiecca. 3ayeT
MpOXOoJUT B popme codeceIoBaHMSs TTO BOIIPOCcaM, B KOTOPhIE BKIIIOUAIOTCS TEOPETUUECKUE
BOIPOCKHI U 3a7ava. [Ipu BBICTaBICHUU OIEHOK YUMUTHIBAETCS YPOBEHb NMPUOOPETEHHBIX
KOMITETCHIIMHA CTyJIeHTa. AyJIUTOPHOE BpeMs, OTBEICHHOE CTYACHTY, Ha TOATOTOBKY — 30
MUH.

PacuerHo-rpaguueckasi padora

OTO BHEAyJIUTOPHBIA BHUJ CAMOCTOSATEIBHOW paboThl cryAeHToB. PacuerHo-
rpaduyeckas paboTa BKIOYaeT B ceOS TEOPETHYECKHE BOMPOCHI M 3aJlauu,
OXBAaTHIBAIOIINX OCHOBHBIE BOMPOCHI AUCIHUILUIMHBI. PaboTa BBHIMOMHSAETCS MO BapUaHTaM,
COTJIaCHO TMOCJEAHEH U TIpeAnociaeaHel mudpe mudpa u craercs Ha MPOBEPKY.

[Tocne mpoBepku pacueTHO-Tpaduueckas paboTa BO3BpaIlaeTCs CTYACHTAM IS
MOATOTOBKM €€ 3aluTe. 3allluTa pacyeTHO-rpaduyeckoid padoThl MPOBOJUTCA Ha
AK3aMEHAIMOHHON CECCUU U SIBIISIETCSI OCHOBAHUEM ISl IOMyCKa CTYACHTa K HK3aMEHY.
IIpu 3amure pacueTHo-rpaduueckoil pabOThl CTYAEHTHl JOKHBI OTBETUTH Ha
TEOPETUUYECKHUE BOMPOCHI IO TEMATHUKE pacueTHO-rpaduueckoit paboThI.

TemaTnka pacuerHo-rpadpuueckon padoTbl
MaremaTnyeckoe porpaMMUpOBaHNUE U METO/IbI PELICHUS NHKEHEPHBIX 3a/1a4.

Juckyceust

[Tpu mpoBeeHNU TUCKYCCUM CTYACHTAM JUIsl OOCYKIEHUS TIPEIIararoTCs BOTPOCHI
0 TeMe, OTBEJICHHOM Ha MPAKTUUECKOe 3aHsATHE (COTJIaCHO pabouelt mporpamme y4eOHOU
JTUCIUIIIAHBI).

IpakTuyeckue 3aHATHS

[IpakTryeckue 3aHATUS — METOJI PENPOLYKTUBHOIO 00yUYeHUs, 00eCIeunBatOIMiA
CBSA3b TEOPUU U MPAKTUKH, COJICUCTBYIONINIA BHIPAOOTKE Y CTYJIEHTOB YMEHHUM U HaBBIKOB
NPUMEHEHUS 3HAHUM, TTOJTYYEHHBIX Ha JICKI[UU U B XOJ€ CAMOCTOSATEIbLHON paboThI.

IIpu npoBeaeHNN IPAKTUYECKUX 3aHATUM CTYyACHTAM IIpelararoTcs ABa BUIA 3a1a4
110 TEMaM, OTBEJICHHBIM Ha IIPAKTUYECKOE 3aHATHE:

- TUTIOBBIE 3aJa4¥, 0Opa3Ilbl, PEIICHUS KOTOPHIX OBUIM PACCMOTPEHBI Ha JICKIIHH,
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IpU UX PEIIeHUH MPUMEHSIETCS OHO MpaBuio ((popmyna, 3aKOH);

- 337]a4M, TpeOYIOIKe [JIsl PEUICHHUs] TPUMEHEHUs] HECKOJbKUX MpaBui (popmyi,
3aKOHOB), MOCTpoeHusi rpadukoB. Kak mpaBuiio, oOpas3ipl TakuX 3a7ad Ha JEKIHSIX HE
paccMaTpUBaIOTCS.

JlaGopaTopHas pabora

[TpoBenenue nabopaTOpHBIX pabOT MO3BOJISIET CTyIEHTAM YIIIyOUTh U 3aKPEMUTh
TEOPETHYECKUE 3HAHUS, Pa3BUTUS HABBIKOB CAMOCTOSATENIBHOIO IKCIIEPUMEHTHUPOBAHUS.
Bxitoyaer MOATOTOBKY HEOOXOMUMBIX IUIsl  OMbITa  (IKCIEPUMEHTa) MPUOOPOB,
000pyZIOBaHUs, COCTABJICHUE CXEMBI-IUIAHA ONBITA, €ro IPOBEIACHHE U ONMCAHUE.
VYyamuecss npuoOpeTaloT yMEHHsT U HaBBIKM, HEOOXOJUMBIE UM B MOCIEAYIOIIEH
npodeccCHoHaNbHON  AESTENPHOCTH M CIMOCOOCTBYIOT — (OPMHUPOBAHUIO MPHUUYUHHO-
CJIEICTBEHHBIX CBS3€il 3aKOHOB (DU3UKU U UCCIEAYEMBIX SIBICHHM.

[TpoBenenne naboOpaTopHbIX pabOT TMO3BOJSAET CTYAEHTaM OCBOUTH OCHOBBI
MaTEMaTUYECKOIO0 U MMHUTAILMOHHOIO MOJIEIMPOBAHUS CUCTEM MU MPOLECCOB, 4 TAKKE MX
aHaJIM3a Ha OCHOBE PELICHUS TUIIOBBIX MPO(ECCUOHATIBHBIX 3aa4.

19


http://pedagogicheskaya.academic.ru/3063/%D0%A3%D0%9C%D0%95%D0%9D%D0%98%D0%AF

Ipuiaoxenue 1
BOITPOCHI K 3AUYETY

Bonpocs 7151 npoBepku ypoBHsi 00yuyeHHocTH «3HATD»

1. B yem cocTosT 0COOEHHOCTH IMHAMUYECKUX 3a/1a4 ONTUMHU3ALUU?

2. [TpuBenute mpuMepsl TUHAMHYECKOH 3a7a4i ONITUMHU3ALINH.

3. Yro Takoe yrnpaBieHUE U IEPEMEHHAs COCTOSHUS B JTMHAMUYECKUX MOJCIIAX?

4. B uem cocTrout MeTo AMHAMHYECKOTO POTPaMMHUPOBAHHUSI B MHOTOIIIArOBBIX
3a/1a4ax ONTUMHU3ALUU?

S. Kak ¢popmynupyetcs 3agaua mo moadopy SMIOUPUUECKUX POPMYII.

6. ['eomeTpuueckass UWHTEpHIpEeTalUs 3aJa4d  TOCTPOCHHUS HAMIIUPUUYECKOM
(opMyIbL.

7. OyHKIMH, UCTIOIB3YyEMbIE AJI1 IOCTPOCHUS IMIUPUUYECKUX (POPMYII.

8. Br16op Hammyuieit GyHKIUU.

Q. Kakoii mpouecc Ha3piBaeTcs ciaydaitHeiM? [lpuBenure npumMepsl.

10. Kak Ha mpakTUKE OINpPEAeIUTh HUHTEHCUBHOCTH IMOPOXKIAIONIETO IMOTOKA
CIIy4ailHBIX COOBITHI?

11. Yo Ha3bIBaeTCs MIOTHOCTHIO BEPOSITHOCTH MEPEX0a CUCTEMbI U3 COCTOSTHUS
B COCTOSIHHE?

12.  Kak cocraBiseTcs cHCTeMa JHHEHHBIX anreOpandecKux ypaBHEHUH C
HEU3BECTHBIMU TNPEJECTbHBIMU BEPOSITHOCTAMH [0 pa3MEUEeHHOMY rpady COCTOSHUN
CUCTEMBI?

13. Kak cocraBnsercs cucrteMa JHHEWHBIX anreOpanmyecKux ypaBHEHUH C
HEU3BECTHBIMHU MPEJEIbHBIMA BEPOATHOCTSMU MO MAaTpULE IJIOTHOCTEH BEPOSITHOCTEU
nepexoaa’?

14. T'enepupoBaHuE CINydyalHBIX 4YHCEN. | eHepupoBaHHE CIy4yalHBIX YHCEIl,
pacupeiesIEeHHbIX 110 3KCIIOHEHIIUAIBHOMY 3aKOHY PacHpeIeIeHUs.

15. T'enepupoBaHue CcIydyalHBIX 4YHCEN. | eHepupoBaHHE CIy4yalHBIX YHCEIl,
pacrpeaeseHHbIX 0 HOPMaJIbHOMY 3aKOHY paclpeeICHuUs.

16. T'enepupoBaHue CITy4alHbBIX quces. [IceBnociyyaiinbie qucia.
['enepupoBanue MociaeA0BaTEILHOCTH PABHOMEPHO PACIPEACIICHHBIX CIyYallHbIX YUCEN.

17. Kak uMuTHUpyeTCs pacCTOSIHUE MEXIy JIBYMs CIy4alHbIMU COOBITUSMU
yaccOHOBCKOro notoka? Kak Ha mpakTuke onpeaeauTh UHTEHCUBHOCTD MOPOXKAAIOIIETO
NOTOKA CITy4ailHbIX COOBITHIA?

18. Kak oGecneunTh TpeOyeMblii BBIXOJAHOW MNapameTp CTaTHYECKOW MOIEIH,
yHOpaBJisgsl BXOJHBIMU BO3JEHCTBUAMHM Ha Hee? HamumiuTe alroput™M, HapUCYWTE CXEMY
peanu3anuu.

19. Kak omnpenenuTh HEOOXOJUMOE YHCIO HWTEpallUi B CTaTUCTHYECKOM
AKCIIEPUMEHTE JUIsl TOCTHUKEHUS 3aJaHHOM TOYHOCTH?

Bomnpocs! AJis1 npoBepku ypoBHst 00yuyeHHocTH «YMETbD»
1. Kak ocymiecTBisieTcsi onucanue ciay4yailHOro XapakTepa CyTOYHBIX 00BEMOB
BArOHOIIOTOKOB 3aKOHAMM PACIPEIEIICHNS BEPOSITHOCTEN OTIIMYHBIMHU OT HOPMAJIBHOT O,
2. Kak ompenensercsa ontumanbpHas CTpAaTeTHWs M LeHA Wrpbl. PemeHune wurp B
YUCTBIX CTPATETUAX U CEJIOBBIE TOUKU MATPULIBI UTPHI.
3. B kakoMm cily4ae MHTEHCHUBHOCTb BXOJSIIETO IOTOKA 3asBOK CYIIECTBEHHO
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3aBUCUT OT COCTOSIHUM 3aMKHYTOM N-kaHambHOM CMO? Ilepeuncnure OTIMYMSA
3aMKHYTbIX CMO OT pa30MKHYTBIX.

4, Kak ocymectBiasiercss OOpaboTka CTaTUCTHYECKUX JaHHBIX. YacroTa,
OTHOCHUTEJIbHAS YaCTOTA, TUIOTHOCTh OTHOCUTENIBHOW YacTOTHI.

S. Kak Ha mnpakTuke WHCHONB3YIOTCS KpuTepuu corjacusi Ilupcona wu
Konmoropoga. [IpuBenure npumep.

6. Kak ocymiecTBisieTcst CTaTUCTUYECKOE MOJICTTUPOBAHUE CIIyYalHbBIX BEIUYHH.

1. ChopmynmupyiiTe  MaTEeMaTHYECKyI0O  MOJEIb  TPAaHCIOPTHOW  3ajadd,

HEOOXO0JIMMOE U IOCTAaTOYHOE YCJIOBHUS Pa3pelIMMOCTH, CBOMCTBA CUCTEMbI OIPAHUYCHUH,
ONOPHOE pEelICHUE.

Bomnpocs! ajs1 npoBepku ypoBHs o0yueHHoctu «BJIAJIETDH»

CTyIeHT [OJDKEH BIaAETh CIIOCOOHOCTBIO pEIIaTh 3akadd Ipo(hecCHOHATBHOU
NESATEIbHOCTH METOAOB MaTeMaTH4YEeCKOr0 M HMUTAUMOHHOTO MOJEIMPOBAHUA C
IPUMEHEHUEM TaKETOB NMPUKJIAJHBIX IPOrPAMM.

BOIIPOCHI K DK3AMEHY

Bomnpocs! ajis1 npoBepku ypoBHs o0yueHHocTH «3HATDH»

1. B yem cocTosT 0COOEHHOCTH IMHAMUYECKUX 3a/1a4 ONTUMHU3ALUU?

2. Yrto Takoe ynpaBlIEHHE U IEPEMEHHAS COCTOSHUS B TUHAMHYECKUX MOJEIAX?

3. CdopmynupyiiTe npuHLIMN onTUMaIbHOCTH benniMana

4, Kak popmynupyercs 3aaua 1o noadopy SMOUPUIECKUX (HOPMYII.

S. Br10op Hammyunieit GpyHKIUU.

6. Oprpadsbr. OcHoBHble omnpenenenus. Marpuubsl oprpados. Opuenu u
OPLIUKIIBI.

7. HeopuentupoBanubie rpadsl. OcHoBHbIe onpenenenus. lomubiit rpadg Kn.
Martpuist rpados. Lukisl, nenu. JloctuxumMocTsb. CBI3HOCTD.

8. DlinepoBhl U TAaMIIIBTOHOBKI rpadbl. 3agada Ditepa.

Q. Hepesbs, aec. OcTtoBHOE AepeBo rpada. LlukinomMaTuueckoe 1 XpoMaTHYECKOe

yucia rpada.

10. Yrto moHmMaeTcs moja cucteMaMu MaccoBoro oocmyxuBanus (CMO) u mns
YEero OHU MpeHAa3HAYEHBI?

11. B 4em cTouT uenb, npeamet 3aaauu reopun CMO?

12.  Kakwue 650ku BitoyaeT cxema CMO?

13. UYrto moHMMaeTcs noj Xxapakrtepuctukont agpdextuBHocTH padbotel CMO?

14.  Cayuaiinsiii npouecc (CII) kakoro tTuna npotekaer B CMO?

15.  Kakoii npoiiecc Ha3pIBaeTcs ciydailHeiM? [IpuBeanTe npumMepsi.

16.  Kakoii CII Ha3zbiBaeTcs MapkoBckum?

17.  Yrto npencrapisieT codoi rpad) COCTOSHUN CUCTEMBI?

18.  Kakwue CII Ha3bpIBatoTCsl AUCKPETHBIMU?

19. Kaxkwue CII Ha3bIBatoTCs HEMPEPHIBHBIMU?

20.  JlaiiTe ompeneneHue COCTOSIHUA 03 BbIX0/a, Oe3 BXOJa.

21. Kaxkas cuctema Ha3bIBa€TCS IPTOIUUECKON?

22.  Jlaiite onpenenenue CII ¢ TuCKpeTHHIM U HETPEPHIBHBIM BPEMEHEM.

23.  Uto Ha3bIBaeTcs MapKOBCKOM IEMbIO?
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24.  Yto coboii MpeCTaBIISIOT BEPOATHOCTH COCTOSIHUM?

25. Kaxkas MapkoBckasi 11eT1b Ha3bIBa€TCSl OJTHOPOJHOU (HEOJHOPOIHOM)?

26. JlaiiTe omnpenenaeHue BEpPOSTHOCTEH COCTOSIHUH CHCTEMBI, B KOTOpOM
nporekaeT MapKOBCKHI CIIy4alHbIN MPOIECC C HEMTPEPHIBHBIM BPEMEHEM.

27. Urto Ha3bIBaeTCs INIOTHOCTHIO BEPOSTHOCTH MIEPEX0/1a CUCTEMBI U3 COCTOSIHUS
B COCTOSIHHE?

28. JlaiiTe ompeneneHHEe OJHOPOAHOTO M  HEOAHOPOAHOrOo MapKOBCKOTO
JUCKPETHOT'O MPOLECCa C HENPEPHIBHBIM BPEMEHEM.

29. KakoBa Qu3uueckas MHTEpPIpETaLUs MPEACTbHBIX BEPOITHOCTEH COCTOSIHUN
JTUCKPETHON MapKOBCKOM CUCTEMBI C HEMTPEPBIBHBIM BpeMEHEM ?

30. Ha kakue kmaccol aensares CMO B 3aBUCUMOCTH OT XapaKTepa MOTOKOB?

31. Ha xakue knaccsl gensatcss CMO B 3aBUCUMOCTH OT YKCiIa KaHAJIOB?

32. Ha xakme xmaccel gensatcs CMO B 3aBUCHMOCTH OT JIUCIUATIIAHBI
oOcmy>xuBaHus?

33. Ha xakue xnaccel aensatca CMO B 3aBUCUMOCTH OT OTpaHMYEHHUS MOTOKa
3a51BOK?

34. Ha xakwe kmaccel nensitcs CMO B 3aBUCHMMOCTH OT KOJMYECTBAa JTArloB
oOcmy>xuBaHus?

35. Kro BmepBeie 3aHMMaliCd HCClEOBaHMEM MHOrokaHaabHeiXx CMO ¢
OTKazamMu?

36. Kak wHa3pBaeTcs MOJEIh CIIY9alHOTO TMpoIlecca, MPOTEKAIOMET0 B
MHoOrokanaibHo CMO ¢ oTkazamu?

37. Uto moHMMAaETCS MO «IIOTOKOM OOCITy>KHBaHUI» 3asBOK?

38. Kak BeITIAaUT pazMedeHHbIN rpad ans MHorokananbHoi CMO ¢ oTkazamu?

39. Kakue BepositHocTH cocTostHMid CMO Ha3bIBaloTCsA MPENEIbHBIMU M KaKOM
pexuM QYHKIMOHUPOBAHUS OHU XapaKTEPHU3YIOT?

40. UYrto mpexacTaBisieT coOO0M MpUBEICHHASI HHTCHCUBHOCTH BXOISIIIETO TOTOKA U
KAaKOBa €JIMHHIIA U3MEPEHUS ITOTO MTOKa3aTes?

41. TlepeuucnauTe OCHOBHBIE TIPEAEIbHBIE XapaKTEPUCTHKUA IPHEKTUBHOCTU
dbynkuronupoBanus n-kaHanbHo CMO ¢ oTkazamu.

42. ]JlaWiTe omnpenelnieHHEe BEPOATHOCTEH COCTOSIHMM CHUCTEMBI, B KOTOPOM
rpoTekaeT MapKOBCKHUI CIIy4alHbIN MPOLIECC C HEMPEPHIBHBIM BPEMEHEM.

43. JlaWiTe ompeaeneHUE OJHOPOAHOTO W  HEOJHOPOJHOTO MapKOBCKOTO
JUCKPETHOTO MpOolecca ¢ HEMPEPHIBHBIM BPEMEHEM.

44.  3amkHyTas MHOrokaHaibHas CMO.

Bomnpocs! ajs1 npoBepky ypoBHs o0yueHHocTH «Y METD»
1. Kak cocraBnsiercs cuctema JMHEHHBIX anreOpandyecKux YpaBHEHUH C
HEU3BECTHBIMU MPEJCIbHBIMU BEPOATHOCTSAMU IO Pa3MEUEHHOMY rpady COCTOSSHUN
CUCTEMBI?

2. Kak cocraBnsiercss cuctema JIMHEHHBIX aireOpandeckux YpaBHEHHH C
HEW3BECTHBIMU NIPEACIIBHBIMU BEPOSATHOCTAMM IO MATPUIE IUIOTHOCTEW BEPOSITHOCTEN
nepexonaa?

3. Omnpenenure pa3MeueHHbIN Tpad) COCTOSHUN CHCTEMBI, B KOTOPOH MPOTEKAeT
MapKOBCKMM CITy4alHBIN ITPOLECC C HENPEPHIBHBIM BPEMEHEM

4. @OyHKIMH, UCTIOIB3YEMBIE U1l IOCTPOCHUS SMIMPUUYECKUX (POPMYI.

S. Meron HaMMEHBIINX KBAIPaTOB.
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6. ['eomeTpuyeckas HHTEpHpeTanusi 3aJauyd IOCTPOCHUS IMIIUPUUECKOU

dbopMyIIbL.

7. B uem cocronTt MeTol IMHAMHYECKOTO POTPaMMHUPOBAHHS B MHOTOIIIATOBBIX
3a/1a4ax ONMTUMHU3AINN?

8. [TpuBenuTe MpUMepsl AMHAMUYECKOHN 3a7a49i ONITHMHU3AIIHH.

Q. ['enepupoBanue ciay4dailHBIX 4mcenl. | eHepupoBaHWE CIy4YailHBIX YHCE,

paclpeneneHHbIX 0 SKCIOHEHIUAIBHOMY 3aKOHY PACIIPEICIICHHUS.

10. T'enepupoBaHue ciydyallHBIX uyucel. [eHepupoBaHHE CIy4YaWHBIX YHUCEI,
pacrpeneneHHbIX 10 HOPMaJIbHOMY 3aKOHY PaclpeleJICHHUS.

11. T'enepupoBaHue CIIyYalHBIX  YHCEl. [IceBnociyuyaiinbie quca.
['enepupoBanue MoCIEA0BATEILHOCTH PABHOMEPHO PACIIPEACIICHHBIX CIyYalHBIX YUCEN.

12.  Kak umuTHpYyeTCS pPACCTOSHHUE MEXKAY JABYMS CIyYalHBIMH COOBITUSIMU
IyaCCOHOBCKOTO NOoTOKa? Kak Ha MpaKTHKE ONPENeIUTh HHTEHCUBHOCTD MMOPOKIAFOIIETO
MOTOKA CITy4YaHbIX COOBITHIA?

13. Kak obGecneunTs TpeOyeMblii BBIXOJHOM MNapaMmeTp CTaTHUYECKOM MOJENH,
YIPaBJIsAisl BXOJHBIMM BO3IEHCTBUAMM Ha Hee? Hammmmnre anropurtM, HaApUCyHTE CXEMy
peanusanuu.

14. Kak omnpeneauTb HEOOXOAMMOE YHUCIO WTEpalMii B CTaTUCTHUYECKOM
AKCIIEPUMEHTE JUISl TOCTHKEHUS 3aJaHHOM TOYHOCTH?

15. Kak paccuurtarh pedUTHHI mnpoekTra B 3kcneptuse MerogoM Kemenu? Kax
paccuuTaTh O0BEKTUBHOCTD 3KCHepTa’?

16. Kak cocraBnsercs cucTeMa JHHEWHBIX anreOpanyecKux YypaBHEHUH C
HEU3BECTHBIMU TPEJEIbHBIMU BEPOSITHOCTAMH [0 Pa3MEYEHHOMY Tpady COCTOSHHIMA
CUCTEMBI?

Bonpocsr asst npoBepku ypoBHs o0yuyeHHocTH «BJIAJIETD»
1. 3anana matpuna Py BeposTHOCTEl nepexoa TucKpeTHo 1ienu Mapkosa u3 1
— ro B j — oe cocrostHue 3a oaud mar (i, ] = 1,2) . Pacnpenenenue BepoSTHOCTEH IO

COCTOSIHUSIM B HadaJIbHbIM MOMEHT t = 0 ompenensiercss BekropoM g . Halitu : 1. Mmatpuny

P, nmepexoma 1enm M3 COCTOSHHMSA | B COCTOSHME | 3a JBa  Ilara;
01 09 R

P = , g =1(0,7;0,3).
0,2 08
2. 3angana Matpuiia P; BeposTHOCTEM nepexo/ia TMCKpeTHO! 1enu MapkoBa u3 1

— 1o B j — oe cocrostHue 3a oguH mar (i, ] = 1,2) . Pacnpenenenue BeposTHOCTEH IO

COCTOSIHUSIM B HayaJbHbI MOMEHT t = 0 onpenensercss Bekropom g . Haiitu : 1. Mmatpuny

P, nmepexoma 1menmu W3 COCTOSSHMS | B COCTOSHHE | 3a JBa  Iara,
01 09 ~

P= , g =1(0,7;0,3).
02 08
3. 3anmana matpunia Py BeposTHOCTel nepexoia TuCKpeTHO 1ienu Mapkosa u3 1

— 1o B j — oe cocrostuue 3a oaud mar (i, ] = 1,2) . Pacnpenenenue BeposSTHOCTEH IO

COCTOSIHUSIM B HadaJIbHbIA MOMEHT t = 0 omnpeaeinsercs BektopoMm §. Haiitu : 1. maTpuiy

P, nmepexoma 1enm M3 COCTOSHHMSA | B COCTOSHME | 3a JBa  Ilara;
0,7 0,3 -

P = , q == (0,5, 0,5)
05 05
4, 3anana Marpuiia P; BeposTHOCTeM nepexoia TUCKPETHOM e MapkoBa u3 i
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— ro B j — oe cocrostuue 3a oauH mar (I, ] = 1,2) . Pacnpenenenue BeposTHOCTEH IO

COCTOSIHUSIM B HauaJbHBIM MOMeHT t = 0 ompenensieTcss BekTopoM g . Haiitu : 1. maTpuiry

P, mepexoma memm W3 CcOCTOsSHMS | B COCTOSHME | 3a JBa Iara;

04 0,6 .
P= , g =(0,2;0,8).

09 01

S. 3anana maTpuua P; BeposiTHOCTEH nepexoa AMCKPETHOM 1ienu MapkoBa u3 1
— T0 B j — oe cocTtosiHue 3a onxuH mmar (I, | = 1,2) . PacnpenencHue BEpOSTHOCTEH IO
COCTOSTHUSIM B HAYaJIbHBIN MOMEHT
t = 0 onpenensiercss BekTopoM g . Haiitu : 1. MmaTpuity P, mepexosa menu u3 cocTosiHus | B

_ 09 01 .
COCTOSIHUE | 3a JBa Imara; P = : 4d=1(0,50,5).
0,2 08
6. 3amana maTtpuia P; BeposiTHOCTEN nepexojia JMCKpeTHOM nenu Mapkosa u3 1

— ro B j — oe cocrostHue 3a omuH mar (i, ] = 1,2) . Pacnpenenenue BeposSTHOCTEH IO

COCTOSIHUSIM B HauajbHbI MOMEHT t = 0 onpenensercss Bekropom g . Haiitu : 1. Mmatpuny

P2 Hepexoz[a Ji(&20041 n3 COCTOSHUA | B COCTOJHUCLC j 3a JABa mIara,
03 0,7 N

P= , g =1(0,3;0,7).
09 01
7. 3anana matpunia Py BeposTHOcTel nepexoa qTucKpeTHoi nenu Mapkosa u3 1

— To B j — oe cocTtosiHue 3a onxuH mmar (I, | = 1,2) . PacnpenencHue BepOSTHOCTEH IO

COCTOSIHUSIM B HayajbHbIM MOMEHT t = 0 onpenensercs Bekropom g . Haiitu : 1. matpuny

P, mepexoma 1menum ®W3 cocTOossHMS | B COCTOSHME | 3a JBa  Ilara,
0,4 0,6 ~
P= : g=1(0,9;01).
05 05
8. 3anana matpuna P; BeposTHOCTEl nepexoja JUCKpeTHOo# nenu Mapkosa u3 1
— ro B j — oe cocrostHue 3a oaud mar (i, ] = 1,2) . Pacnpenenenue BepoSTHOCTEH IO
COCTOSIHUSIM B HaYyaJIbHBIN MOMEHT
t = 0 onpenensercs BekTopoM g . Haiitu : 1. MmaTpuity P, mepexosa menu u3 cocTOSIHUS | B
_ 08 0,2 _
COCTOSIHME | 3a JiBa miara; P = : g =1(0710,9).
0,2 08
Q. 3anmana matpunia Py BeposTHOCTEl nepexo/ia TUuCKpeTHO 1ienu Mapkosa u3 1
— 1o B j — oe cocrostHue 3a oguH mar (i, ] = 1,2) . Pacnpenenenue BeposTHOCTEH IO
COCTOSIHUSIM B HaYyaJlbHBINA MOMEHT
t = 0 onpenensercs BekTopoM g . Haiitu : 1. MmaTpuity P, mepexoja menu u3 cocTosiHus | B
_ 06 04 ~
COCTOSIHHE | 3a JiBa miara; P = : d=1(0,2;0,8).
0,7 03

10. 3amana matpuna P; BeposiTHOCTEl mepexoja TUCKpEeTHOM 1ienu MapkoBa u3 i
— 1o B j — oe cocrostuue 3a oguH mar (i, ] = 1,2) . Pacnpenenenue BeposSTHOCTEH 11O

COCTOSIHUSIM B HaYyaJIbHBIN MOMEHT
t = 0 onpenensieTcs BekTopoM g . Haittu: 1. matpuny P, nmepexona nienu u3 cocTosHus | B
: 01 09 ~
COCTOSIHHE | 3a JBa mara; P = : g=1(0,4;0,6)
02 08
11. PemwuTh TpaHCHOPTHYIO 3a7a4y IPH 3aJaHHBIX MaTpHIEe CMEXHOCTHU

24



7 4 8 9) nmpeNIoKEHNN

15.

326
=230
748
16.

326
=230
7438
17.

026
=231
728
18.

124
=231
324
19.

234
=|531
214

20.
4 21

2 11
86 29
7 31

21,

4 1131 7 200
2 23 9 8 100
= a:= b=
86 29 20 56 30
731 18 6 ) mpenoskeHuu 50/ u cripoce
12. PemuTh TpaHCHOPTHYIO 3aJady MpHU
= a:=
1 9 5/ npenyioxxeHuun 98/ u cnpoce
13. PemmuTh TpaHCHOPTHYIO 3aJady MpHU
10
(2 3 4] (20) b:=| 20
= a:=
1 2 5) npenyioxkeHuu 40/ u cipoce 30
14. PemmuTh TpaHCHOPTHYIO 3ajady IpHU
3261 35
=[21015 a=|15

40/ u cpoce

Pemute TpaHcmopTHyIO 3ajady MpHU
40
1 35 0
b=
5 a=|15 30
9) mpenyioKEHUN 40/ u cripoce 20
Pemute TpaHCmOpTHYIO 3adady IIpH
10
1 50 30
b=
5 a=| 0 30
9/ npenoxKeHuu 40/ 1 cipoce 20
Pemute TpaHCmOpTHYIO 3adady TIpH
1
1 50 30
b=
5 a=| 2 39
4) IpeaJI0KEHUH 38/ u cipoce 20
Pemute TpaHcmopTHyIO 3adady MpHU
30
1 50 30
b=
5 a=|30 10
4) IpeJI0KESHUU 10/ u cnipoce 20
PemuTe TpaHCmOpTHYIO 3adady IIpH
70
3 90 30
b=
2 a=|30 20
2) TpenIOKEHUN 40/ m cripoce 40
Pemute TpaHCmOpTHYIO 3amady MIpU
5 7 20
6 85 100
a:= b=
20 56 30

18 6 ) npenyoxeHun 0/ u cpoce

180
100
10
90

3aJaHHBbIX

3aJaHHBbIX

3aJaHHBbIX

3aJaHHBIX

3aJJaHHBIX

3aJaHHBIX

3aJlaHHBIX

3aJJaHHBIX

3aJaHHBbIX

100

MaTpune

MaTpune

MaTpuIie

MaTpuIIe

MaTpuiie

MaTpuiie

MaTpuIe

MaTpuIie

MaTpuIie

CMCIKHOCTH

CMCIKHOCTH

CMCXHOCTHU

CMCKHOCTHU

CMCXKHOCTHU

CMCXKHOCTHU

CMCXKHOCTHU

CMECXKHOCTHU

CMCXKXHOCTHU

MaxkcuMu3upoBaTh 3a/laHHYIO LIENEeBYI0 (YHKIUIO Z, TPEXMEPHbIN rpaduk,
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Ha KOTOPOM M300pa3uTh IIJIOCKOCTH OTPAHMYCHHMH M IUIOCKOCTh paccuntanHou [[d. Ha
rpaduke MOKazaTh TOUYKy oOnTUMyMa. Z=9x;+10x,+16x3, 18x;+15x,+12x3<360,
6X1+4X2+8X3§192,
-10x1+3x,13x3<30, x1> 0, xo> 0, x3> 0.

22. MakcuMU3UPOBaTh 3aJIaHHYIO IEJeBYI0 (PYHKIMIO Z, TPEXMEPHBIM rpaduk,
Ha KOTOPOM M300pa3uTh IJIOCKOCTH OTPAaHMYCHHMM M IUIOCKOCTh paccuntanHou [[d. Ha
rpaduke mokazaTh TOYKY ONTUMYMa

23.  Z77x1t12x,+14  Xa,  28x11+25X,+22x3< 560, 4x1-40x,1+6x3< 100,
-10x1+30x,+5%x3< 50, x4> 0, x> 0, x3=> 0

24. MaxkcuMu3MpOBaTh 3aJaHHYIO LIEeJeBYI0 (PyHKIMIO Z, TpeXMEpHBIN rpaduk,
Ha KOTOPOM HM300pa3wTh IJIOCKOCTH OTPAaHMYEHUN M TUIOCKOCTh paccuntanHoi [1d. Ha
rpaduke mokazaTh TOYKY ONTUMYyMa

25. 7=2x1t3x,1H4X3, -5%1160x,+7x3< 20, 8X1-9x,+10x3< 30, 11x3+12X5-13x3<
40,
X1=> 0, Xp=> 0, X3=> 0

26. MakcuMu3HpOBaTh 3aJlaHHYIO IeleBy0 GQYHKIHUIO Z, TPEXMEpPHbIN Tpaduk,
Ha KOTOPOM M300pa3uTh IJIOCKOCTH OTPAHWYEHUHN M IJIOCKOCTh paccuutanHou [[d. Ha
rpaduke mokasaTh TOYKY ONTUMYyMa

27.  Z73x1H4x,1+2x3,  15%1-16X,+17x3< 120, -18x;+19x,+20x3< 130,
21x11+22x5-23x3<5 140, x1> 0, x> 0, x3> 0

28. MaxkcuMu3MpoBaTh 33aJaHHYIO LIEJeBYI0 (QyHKIMIO Z, TpeXMEpHBIN rpaduk,
Ha KOTOPOM HM300pa3uTh IJIOCKOCTH OTPaHUYEHUN W TIJIOCKOCTh paccuutanHou [[®d. Ha
rpaduKe moKa3aTh TOUKY ONTUMYyMa

29. Z:3X1+4X2+2X3, 1 5X1+1 6X2' 1 7X3§ 120, 1 8X1' 1 9X2+2OX3§ 1 30,
-21x4+22x,+23%x3< 140, x>0, x> 0, x3> 0

30. I'paduveckn W aHATUTHYECKH PEIIMTHh 3a7ady MaKCHUMU3AIHWHA IICJICBON
bysakiuu Z. HaitTu ontuManbHOe pelieHre ¢ y4eToOM CTOMMOCTH PECYPCOB.

31. Z:2,4X1+2X2, 2X1+5X2§ 35, 6X1+X2§ 33, 6X1+5X2§ 45, X1=> 0, Xo> 0.
CroumocTs pecypcoB C; = 7,2;C, = 5,5;C3 =8

32. Boraene k renedonnbix anmnaparoB. CpeaHee YKCIO0 MOCTYMAONIUX B OT/AE
BBI30BOB PaBHO »  BHI30BOB B 4ac. BXoaHOM mOTOK mpocreiimmii. Bpemst neperosopos
pacmpesiesieHo0 MO MOKa3aTeJIbHOMY 3aKOHY M B CpEJHEM COCTaBisieT |  MHHYT.
OnpenenuTs:

1) BEPOATHOCTh OTKAa3a B EPETOBOPAX;

2)  aOCOJIOTHYIO MPOMYCKHYIO CIIOCOOHOCTh CUCTEMBI

3) OTHOCHUTEJIbHYIO MPOMYCKHYIO CIOCOOHOCTH;

4) CpeHee YUCIIO 3aHATHIX annapaTosB;

K 1000

5) kK03 unmeHT 3arpy3ku obopyaoBanus K

Kak u3meHsATCS 3TH mokaszaTeiau padOThl CUCTEMBI, €CJIM B OTJeJe J00aBUThH eIle
onuH anmapar? CKOJbKO ammaparoB HEOOXOIWMO 0OABUTH, YTOOBI OTKA3 MOJTy4Yaldd HE
Oonee 10 % BBI30BOB?
k=3, A =20, T =10.

33. Boraene k renedonnbix anmaparos. CpeaHee YUCIO MOCTYMAONUX B OTAC
BBI30BOB PaBHO »  BBI30BOB B 4ac. BXOaHOM MOTOK mpocreiimmuii. Bpems neperosopos
pacmpesesieH0 MO MOKa3aTeJbHOMY 3aKOHY M B CpPEJHEM COCTaBisieT |  MHUHYT.
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Onpenenurs:

1)  BepoOATHOCTH OTKa3a B MEPEroBOpax;

2)  abCOJIOTHYIO MPOIYCKHYIO CIIOCOOHOCTh CHCTEMBI;

3)  OTHOCHTEIBHYIO IPOIYCKHYIO CIIOCOOHOCTD;

4)  cpemHEe YMCIIO 3aHSTHIX allapaTos;

E~1OO%

5)  ko3ddurmenT 3arpy3ku odopyaoBaHus K

Kak m3aMeHsTCs 3TH mokaszaTteln paboThl CHCTEMBI, €CIId B OTIEJE T00aBUTH CIIe
onuH ammapar? CKOJBKO anmapaToB HEOOXOIUMO JT00aBUTH, YTOOBI OTKA3 MOIy4YaId HE
6omnee 10 % BbI30BOB?

k=2, A =15, T=12.

34. Boraene k renedonnbix anmnaparoB. CpeaHee YKCIO0 MOCTYMAONUX B OIS
BBI30BOB PaBHO * BBI30BOB B uac. BXOQHOM MOTOK mpocreiimmii. Bpems meperosopos
pacmpenesieH0 IO TIOKa3aTeIbHOMY 3aKOHY W B CpPEOHEM COCTaBIseT | MHHYT.
OnpenenuTs:

1)  BepoOATHOCTH OTKa3a B MEPEroBOpax;

2) a0COJIIOTHYIO MPOMYCKHYIO CLIOCOOHOCTh CUCTEMBI;

3)  OTHOCHTEIbHYIO IPOIMYCKHYIO CIIOCOOHOCTD;

4)  cpemHee YMCIIO 3aHSTHIX alapaTos;

K 1000

5)  koadduiment 3arpy3ku ooopyaoBanus K

Kak m3MeHsTcs 3Tu mokaszatenu paboThl CUCTEMBI, €CIIM B OTJENE 100aBUTH €IIIe
onuH anmapar? CKOJbKO ammaparoB HEOOXOIUMO 0OABUThH, YTOOBI OTKA3 MOJIydaid HE
6omnee 10 % BbI30BOB?

k=2, A =8, T=15

35. B otnene k renedonnbix amnmaparoB. CpeiHee YKCIO MOCTYIAOIINX B OTAC
BBI30BOB PABHO * BBI30BOB B 4ac. BXonHoi moTok mpocTeinuii. Bpems neperoBopos
pacmpenesnieH0 IO TIOKa3aTeIbHOMY 3aKOHY M B CpPEIHEM COCTaBIsIeT | MHHYT.
OnpenenuTs:

1)  BepoOATHOCTH OTKa3a B MEPEroBOpax;

2) a0COJIOTHYIO MPOMYCKHYIO CIIOCOOHOCTHh CUCTEMBI;

3)  OTHOCHTEIbHYIO IMPOMYCKHYO CIIOCOOHOCTB;

4)  cpeaHee YMCIIO 3aHSTHIX alaparos;

X 1000

5) kK03 umeHT 3arpy3ku obopyaoBanus K

Kak m3MeHsTcs 3Tu mokaszatenu paboThl CUCTEMBI, €ClId B OTJEJE T00aBUTH EIIle
onuH anmapar? CKOJBKO ammapaTtoB HEOOXOIUMO 0OABUTH, YTOOBI OTKA3 MOIyYald HE
6osee 10 % BbI30BOB?

k=4, A =24, T =10.
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