[loKyMeHT noanucaH NpocToi 31eKTPOHHON NOANUCHIO
NHdopmaumsa o Bnagenbue:
(®WO: ManaHnyesa Hatanbs HukonaesHa

RomkHocTb: AMpexTop punnana CTEPCTRO TPALICHOPTA POCCHAWCKON ®ENKYATHA
[ata nognucanus: 29.03.2023 14:08:01

Vekansitt nporpamyisi o EEAEPANBIIOR AFEHTCTBO ARATAMIOIOTOMRHOTO TPAHCHOrTA

94732c3d953a82d4958‘&§'¥§5’5‘5’@9ﬂ§§?&‘f&&8‘£8’““ﬂ E FHUHKTHON, OLPAJORATLILIOL 3 IFAHEH HE BRICTIEL O DEPAATHEARUN
: CIBEHHRIT VHHBEPCHIET LIYTREH COOBLIEHAA

{CamI ¥TIC)
Pasuan Caml ¥11C » r. Haenens Hosroponae

PACCMOIPEHA

HA SACEUAHHH YUSHOTD CORRTA hHnna Ld
Cam!'¥11C B r. 1 lEx=EeM Ilonropo.lc
npoToKROd o7 2K AreRs 2022 r Ne |

Q’"amm""

MaremarndecKoe MOJeIHPOBAHHE CHCTEM
H MTPOneccos

paGouas nporpamMMa AMCUHILTATIBL

CrenmawisHoeTh 23.05.04 DRemmyaTaumst SKETe3RLIX J0poT

CroenuaansauEd: Marue palbHELH TR4HCIOPT

DopuMa 0byUSHHA! OYHAN

Huocnait ITopropoa 20122



[Iporpammy cocraBui: Apxapos E.B.

Pabouast nmporpamma pazpaborana B coorBercTBuu ¢ OI'OC:

®denepanbHbI TOCYIapCTBEHHBIN 00pa30oBaTEbHBIA CTAaHAAPT BBICHIETO 00pa30BaHMUS
no cneruaibHocT 23.05.04 DkcruryaTanus KeJEe3HbIX JOPOT YTBEPKIECH MPUKA30M
MunuctepcTBa 0obpazoBanus u Hayku Poccuiickoit @eneparnuu ot «27» maprta 2018 r.
Ne 216.

Pabouass mporpamma omobpena Ha 3acemanuu kKadenpsr «OOmeoOpazoBaTebHbIC U
podecCHOHATBHBIC TUCITUTUIHBDY

[Tporokou ot «18» nronst 2022 r. Ne 10

3as. kadenpoi, KaHa. TEXH. HayK, npod. (7‘&/; U.B. Kacnapos




1. IlepevyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUS MO ANCIUIINHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJibTATAMHU OCBOEHUS
00pa3oBaTeIbHOI MPOrPAMMBI

1.1. lesu u 3a1a49¥ TUCHHUILIMHBI

W3ydyeHne aucHUIuiiHel —«MaTeMaTHUecKoe MOJCIMpPOBAHUE CHCTEM U
MIPOIIECCOB» COCTaBIsIET (HYHAaMEHT MPO(ecCHOHATBLHOW MOATOTOBKH CIEIHAIMCTOB.
JucnuminuHa Oa3upyeTcss Ha 3HAHUAX, MOJYYCHHBIX TPpU HM3YyYCHUU IUCHUTUIHH
MaTeMartuka, (usuka, uHpopmMaTMka U Ap. 3HAHUS, TMOJYYEHHBIE MPU HU3YYCHUU
TUCITUTUINHBI «MaTteMaTrnaeckoe MOJICTUPOBAHUE CUCTEM M TIPOIIECCOB OYIYT CIIYKHUTh
0aszucoM Id W3ydeHUs OJIOKa CIENUATbHBIX ITUCIUIUIMH, TAaKUX Kak IHU(pOBbIE
TEXHOJIOTHH B TPO(PECCHOHATBLHON ACATENHHOCTH, TPOCKTUPOBAHUE M  pPacyer
AJIEMEHTOB JKEJIE3HOJAOPOKHOTO TYyTH, KOMIBIOTEPHOE MOJCIHPOBAHUE B CpeIe
KOHEYHO-3JIEMEHTHOTO aHanu3a u Jap. llens aucnurumabel — GOpMHpOBaHUE ¥
00y4Jaronuxcsi KOMIIETCHIIMA B COOTBETCTBUHU C (pemepaibHBIMH TOCYIapPCTBEHHBIMU
oOpa3zoBaTeNbHBIMU CTaHAapTaMu 10 cnenuaibHocTH  23.05.04  Dxcrmyaramus
&Keyne3Hblx gopor. JucnurumHa «MaTemaTudeckoe MOJIEIMPOBAHME CHUCTEM U
IPOLIECCOB JIOJDKHA TOMOYb CTyACHTaM CQOpPMHUPOBATh NPAKTUYECKUE HABBHIKU B
00JIaCTU TOCTPOEHUS M TPUMEHEHUS MaTEMaTUYECKUX MOJENIeH TPaHCIOPTHBIX
nporieccoB. C 3TOM 1enbl0 0co00€ BHUMAHUE YACNSETCS B3aUMOCBSI3U JIAHHOTO
npeaMeTa ¢ JPYruMu U3y4aeMbIMU TUCHUTLTHHAMMU.

1.2. Komnerenunu o0y4aonierocsi, popMupyemMbie B pe3yJjbTaTe 0CBOCHUS
AUCIHUNJIMHBI

Nuaukarop Pe3yabTaThl 0CBOeHHSI Y4e€OHOM TUCUMIIIIMHBI

OIIK-1. CnocobeH pemaTb WHXEHEPHbIE 3alaud B MNPOPECCHOHATBLHON JEATENIBHOCTU C
HCII0JIb30BAHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTHUECKOI0 aHaJIN3a U MOJIETTUPOBAHUS

OIIK-1.4. 3HaTh:
[Tpumensier U(POBEIE |- METOBI MATEMATHYECKOTO aHAJIN3a U MOJICTTUPOBAHUS I 000CHOBAHUS
WHCTPYMEHTBI JUISL [TIPUHATHS PEelIeHUH B MpOoQpeCcCHOHANBHON AeSITeTbHOCTH

MAaTEMAaTHYCCKOro aHajn3a
n MOACIIUPOBAHUA B

YMeTh:
- TIPUMEHATH METOJIbl MaTEeMAaTHUYECKOTO aHaju3a U MOJECITUPOBAHMS ISt

fiporiecce PCUICHIA | 50 cHOBAHMS IPUHATHS PEICHHH B TPOMECCHOHATBHOMN e TeTbHOCTH

HWHXXCHCPHBIX 3a1a4 B

npogeccuoHaTbHON Baaners:

NeSTeTbHOCTH - MeToJaMu  MaTeMaTHYeCKOro  aHajiu3a HM  MOJCIMPOBAHUS
MpopeCCUOHATBHON  JIEATETLHOCTH  JII1  OOOCHOBAHHOTO  TPHUHSITHS
pelIeHui

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa30oBaTe/IbHON NPOrpaMMbl
VYyebnas qucrumuinHa «MaTtemMaTH4ecKoe MOICTUPOBAHUE CUCTEM U MPOIIECCOBY
OTHOCUTCA K oOs3aTenbHON dactu broka Bl «J/luctummmabl (MOIYNIH)» U SBISICTCS
00s13aTeILHOM JIs1 U3yUYCHUS.

Ko Koanl popmMupyemMbIx
A HaunMveHoOBaHHE TUCHUILIAHBI bt § P py
JUCHUILTNHBI KOMIIeTeHIIHii, HHINKATOPOB

OcBauBaemMasi JAUCHUIIINHA

MareMaTHuecKkoe MOJACTHUPOBAHUE CUCTEM H
ITPOIIECCOB

51.0.27 OIK-1 (OIIK-1.4)

IIpexqmecTByomme TUCHUILINHBI

et |

I[I/ICI.[I/II[.TII/IHLI, 0CBaAaBaC¢MbI€ MMAPAJIJICIBbHO




| mer

ocaenywuue TUCUMIIIMHBI

BrinosiHeHUE 1 3a11UTa BBITYCKHOM

b3.01(J1) KBaJIM(HUKAIMOHHON paboOTHI

OITK-1 (OTTK-1.4)

3. O0beM TUCHMIUIMHBI B 324€THBIX eIMHUIAX € YKA3aHHUEM KOJIHYeCTBa
aKaJeMHU4YeCKNX YaCOB, BbIJe/JsIeMbIX HA KOHTAKTHYIO pa0oTy 00y4arommuxcs ¢
npenoaanaresieM (10 BUAaM y4eOHbIX 3aHATHIT) U HA CAMOCTOSTEJIbHYIO
padoTy 00y4armuxcs

3.1. PacnpenesieHue 00bemMa y4eOHOM TUCUMILIMHBI HA KOHTAKTHYIO padoTy ¢

npenoaaBaTeJieM U CaMOCTOATC/IbHYIO

adoTy o0yyaromuxcs

Bun yaeGHoi#t paboTs Bcero vacos no Kypcbl
y4eOHOMY IJIaHy (cemecTpnl)
3 (5; 6)
OO1m1ast TPYI0EMKOCTh JIUCITUTUINHBIL:
- 4acoB 216 216
- 3a4ETHBIX €IUHUIL 6 6
KonTakTHasi padoTa o0y4yaommxcsi 83 83
¢ npenoaasaresieM (Bcero), 4acon
U3 Hee ayOumopHbvle 3aHAMuUsl, 8Ce20 83 83
B T.4..
JIEKIIUU 32 32
NPAKTUYECKUE 3aHATHS 16 16
nabopaTopHbBIE PaOOTHI 32 32
KA 0,4 0,4
KD 2,6 2,6
CamocTrosiTe/IbHAsI MOATOTOBKA K IK3aMEeHAM B MEPHOJ 33,4 33,4
IK3aMEHAIIMOHHOM cecCHH (KOHTPO.JIb)
CamocTrosiTejibHAasi pa6oTa (Bcero), 4acoB 99,6 99,6
B T.4. Ha BBINTOJIHCHUE!
KOHTPOJIBHON pabOThI
pacdyeTHO-rpapuIecKoil pabOThI 18 18
pedepata
KypCOBO#l pabOThI
KYPCOBOTO MPOEKTa
Buibl npoMeKyTOYHOTO KOHTPOJIS Ok3 Ok3
3a 3a
Texyumuii KOHTPOJIb (BUA, KOJTHMYECTBO) PI'P(1) PI'P(1)

4. Conep:kaHue TMCUUILIMHBI (MO1YJIfA), CTPYKTYPUPOBAHHOE 110 TEMaM
(pa3nesiam) ¢ ykazaHueM OTBeJIE€HHOI0 HA HUX KOJINYECTBA aKaJeMUYeCKUX YaCOB
U BU/I0B Y4eOHbIX 3aHATHH

4.1. TeMbl M KpaTKOE COepP:KaHNE Kypca

Tema 1. OcHOBHBIE IIOHATHSI MATEMATHY€ECKOI0 MOJICIUPOBAHNA

[Tonsitue MOJCIHUPOBAHUA 0o0beKTa WIIH

nporecca Oyaylmux JAeHUCTBUMA.

Knaccudukanusa moneneil. [lonsitue mareMaTuueckoi MOIEIH.

Tema 2. MeToabl MaTeMaTH4€CKOI0 MOIEJTHPOBAHUS
Knaccudukaius MeTon0B pelnieHns MaTeMaTHYECKUX 3a/1ad. YUCIEHHBIN METO.
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KaK OCHOBHOM WHCTPYMCHT JJIAA PCUHICHUSA CJIOKHBIX MAaTCMATHUYCCKUX 3a1a4.

Tema 3. I[Ipudin:keHHOE pelieHne AJIredpanvecKux U TPAHCIEHIeHTHBIX
YPABHECHU U
[TpubnmxeHHOE pelieHne alreOpanvyeckux M TPAHCIEHJICHTHBIX YPaBHEHHH C
OJIHOM IIEPEMEHHOM: OTJEICHUE KOPHEN, METOI ITIOJIOBUHHOTO JEJICHUs, METOBI XOPI U
KacaTeNbHbIX, KOMOMHUPOBAHHBIM METOJ. ANOCTEPUOPHBIE OLIEHKH MOTPEIIHOCTEN
METOJIOB.
Tema 4. MeToa npocToii nTepanuu
Meton mnpoctoii uTepanuu: OOOCHOBAHME CXOJIUMOCTH, OIEHKAa TOYHOCTH.
[IpuHUMI CKUMAKOIIMX OTOOpaKEHUI B METPUUECKUX MpocTpaHcTBax. [IpuMeHeHne k
CHUCTEMAaM JIMHENHBIX U HEJIMHENHBIX YPaBHEHUM.

Tema 5. UnTepniosimpoBaHue
WuTepnomupoBanue (QyHKUMNA: TMOCTaHOBKA 3aJadyl M €€ pPa3pelrMOCTb.
Wntepnionsaunonnsie  gopmyinsl Jlarpanka u  Hpiorona. OleHka NOTpemIHOCTEN
dopmyi. KycoqHO-IOJMHOMHANIEHOE HHTEPIIONUPOBAHKE: KyOUUECKHUE CIIIaiiHbI.

Tema 6. Ynciennoe q1udpepeHnipoBane 1 UHTErPUPOBaAHNE
OcobeHHoctn  3agad  4yuCIEHHOro  AuddepeHuurpoBanus.  YucieHHoe
audepeHIMpoBaHNE HA OCHOBE MHTEPIOALMOHHBIX (popmyi. OleHKa 0CTaTOYHOTrO
wieHa. [Ipumenenue kBaapatypHoi ¢opmynsl HeroTona-KoTeca s 4MCiI€HHOTO
uHTerpupoBanua. Meron Tpaneumid n Meron Cumncona. OneHkKa NOTPEIIHOCTEN
METOJIOB.

Tema 7. Yucnennoe pemenue aAuddepeHunaIbHbIX YPABHEHHI
Pemenne nuddepeHnmanbHbIX YpaBHEHUN TIEPBOro MOPSAKA. MPUMEHEHUE
NpUHIUIIA CKUMAKIIUX OTOoOpakeHW K pemeHuto 3agaun  Komm. Merton
HOCTIE0BAaTENbHBIX ~ NpUOMMKeHUH.  MeToapl  YMCIEHHOTO  MHTErPUPOBAHUSA
muddepennmanbHbiX ypaBHeHH Tumna Pynre-Kyrtra: meron nmomanbiit Ditnepa, MeTo[
Oitnepa-Komn, MeTo 1 4eTBEPTOro MOpsAKa TOUHOCTH.

Tema 8. J/Iuneitnoe nporpaMmMupoBanue

MaremaTtnyeckas MOJEIb 3a1a4u JIMHEWHOT 0 IIPOTPaMMUPOBAHUS.
Kanonmueckass ¢opmMa wu mnpuBeneHHe K HeW oOmer 3amauyd  JMHEWHOTO
IIPOrpaMMHUPOBAHUS. I'padpuueckuit  meton  pemieHuss — 3agad4  JIMHEHHOTO
IpOrpaMMHpPOBaHus. 3aJauu C ABYMS U ¢ h nepeMeHHbIMH. CBOKCTBA PEIICHUN 3a/1a4
JMHEWHOTO MPOTPaMMHUPOBAHUSA. MHOTOYrOJIbHUKM M MHOTOTPaHHUKH. ODKCTPEMYM
neneBo pyHkiuu. ONopHOE pelleHHe 3aJavd JIMHEMHOro MpOrpaMMUPOBAHMS, €ro
B3aUMOCBSI3b C YIJIOBBIMU TOYKAMMU.

Tema 9. CUMIIEKCHBII METO
3amaua 00 UCTIOTBL30BAHUH CHIPHST; aITOPUTM CUMITIIEKCHOTO METO/IA €€ PEIICHHS.
Haxoxaenue Ha4yaJbHOTO OMOPHOTO PEUIEHUS U MEepexoJ K HOBOMY OINOPHOMY
pemenuto. [IpeoOpazoBanue 1eneBoil (QyHKIUHU. YIydIIeHHE OMOPHOTO peEIICHUS.
Merox UCKyCCTBEHHOTO ©0a3uca © OCOOEHHOCTH €ro aJroput™MoB. Teopus
JIBOVICTBEHHOCTH. BHabl MareMaTH4yeCcKHMX MOJENed ABOWCTBEHHBbIX 3adad. [IpaBuia

COCTaBJICHUA ,Z[BOﬁCTBCHHBIX 3ajgad. HepBaﬂ H BTOpas TCOPEMbI HBOﬁCTBCHHOCTH.
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4.2. PacnipeaesieHre 4acoB 10 TeMaM M BIAaM yueOHO# padoThl

Bcero Bunbl yueOHbIX 3aHATHN
HasBaHus pasierios i Tem 4acoB 110 Konraktnas pabora
y4eOHOMY (AynuropHas paboTta) CPC
TUIaHy JK [ 1m3 | Jb
3 Kypc (5 cemectp)

Tema 1. OcHOBHBIE TOHSTUSI MATEMATUYECKOTO 11 5 9 7
MOJIETTUPOBAHUS
Tema 2. MeToabl MaTeMaTU4ECKOTO 11 5 9 7
MOJIETTUPOBaHUS
Tema 3. JIuneitHoe nporpaMMHUpOBaHUE 20 6 6 8
Tema 4. CUMIUIEKCHBIN METOJ 21 6 6 9

KA

KD 0,25
Kontposnb 8,75
Bcero 3a 5 cemectp 72 16 16 31

3 kypc (6 cemectp)

Tewma 5. [IpuGnmxeHHOE pellIeHHE
anreOpanvyecKux U TPAHCLEHIEHTHBIX 24 4 8 12
ypaBHEHUH
Tema 6. Meroa npocToii urepanuu 20 2 6 12
Tewma 7. UHTEpniONIMpOBaHKE 22 4 6 12
Tewma 8. Uncnennoe quddepeHInpoBaHNE U 20 2 6 12
WHTETPUPOBAHUE
Tema 9. Yncnennoe peuienue § 30.6 4 6 206
i depeHranbHbIX YpaBHEHUH

KA 0,4

KD 2,35
Kontponb 24.65
Bcero 3a 6 cemecTp 144 16 32 68,6
HUTOTI'O 3a 3 kypc 216 32 16 32 99,6

4.3. TemaTka NpakKTHYECKUX 3aHATHIA

Tema MPAKTUYCCKOI'0O 3aHATHUA

KonnuectBo yacos

BCETO
3 kypc (5 cemecTp)
Tema 1. OCHOBHBIE MOHATHSI MATEMAaTHYECKOTO MOJICIIMPOBAHUS 2
Tema 2. MeTo/1bI MATEMAaTHYECKOTO MOJICTTMPOBAHUS 2
Tewma 3. JIuneitHoe mporpaMMUpPOBaHNE 6
Tema 4. CUMIIIIEKCHBIN METOJT 6
Bcero 3a 5 cemectp 16
MUTOI'O 3a 3 kypc 16

4.4, TemaTuka Ja60paTOPHBIX padoT

Tema mabopaTopHbIX padboT

Konnyectso yacos

BCETO
3 kypc (6 cemecTp)

Tewma 5. [IpubnmxeHHoe penieHne anredopanyecKux U TPaHCIIEHIEHTHBIX 8
ypaBHEHUH

Tema 6. Metoa mpocToil urepanuu 6
Tema 7. IHTeprionupoBaHue 6
Tewma 8. Yncnennoe auddepeHnnpoBaHie 1 HHTETPUPOBAHUE 6
Tema 9. Uncnennoe pemenue qudepeHIaibHbpIX ypaBHeHUN 6
Bcero 3a 6 cemectp 32




| MITOI'O 3a 3 Kkype |

4.5. TemaTnka pacuyeTHO-rpapuueckoi padoThI

6 cemectp

Tema: [lpubnmkeHHoe pelieHHe ypaBHEHHM W cHCTeM ypaBHeHuil. WMHTepro-
nupoBanue (ynkuuid. Yucnennoe auddepeHmpoBaHne W UHTErpuUpoBaHue. Yuc-
JeHHoe pemeHue quddepeHIanbHbIX ypaBHEHUH.

BapuanTsl 3amaHuii Ui pacueTHO-rpapuueckoil pabOThl IPENCTaBICHBI B
METOJUYECKUX PEKOMEHJAIUAX IO CaMOCTOSTENbHON paboTe CTYAEHTOB IO JUCLH-
IUIVHE.

5. YueOHo-MeTOAMYECKOE 0OecTiedeHue IS CAMOCTOSITEIbHOI padoThl
o0yyaromuxcs 1Mo AMCHUHUIIHHE

5.1. PacnipesiesieHHe 4acoB M0 TeMaM UM BUJIaM CAMOCTOSITEJIbHON padoThl

Bceero gacos 1o .
Pa3nensl u Tembl Bun camocrositensHON paboThl
yueOHOMY TUIaHy
3 kypc (5 cemecTp)
Tema l. OcHoBHbIE CaMocTOsATENIbHOE HW3Y4YEHHE  OTHAEIbHBIX
MOHATHSI MaTEMaTH4YECKOIO 7 TeM ydeOHOW nuTeparypbl. [loaroroBka K
MOJIETIUPOBaHUs IIPOMEXKYTOUYHOM aTTECTallUd WU TEKYLLEMY
KOHTPOJIIO 3HAaHUM.
Tema 2. Metopel CaMocTosITeNIbHOE HW3Y4YEHHE OTHAEIbHBIX
MaTeMaTU4YeCKOro 7 TeM ydeOHOW nuTeparypbl. [loaroroBka K
MOJIETIUPOBaHUs IIPOMEXKYTOUYHOM aTTECTallUd WU TEKYLLEMY
KOHTPOJIFO 3HAaHHH.
Tema 3. JIuneitnoe CaMocCTOsATENbHOE HW3YYEHHE OTAEIbHBIX
IIPOrpaMMUPOBAHUE 8 TeM ydeOHoW nureparypsl. IloaroroBka k
IIPOMEXKYTOUYHOM aTTECTallUd WU TEKYLLEMY
KOHTPOJIFO 3HAaHHH.
Tema 4. CumnuexkcHsIi CaMocCTOsATENbHOE HW3YYEHHE OTAEIbHBIX
METOJ 9 TeM ydeOHoW nureparypbl. IlonroroBka k
IIPOMEXYTOUYHOM aTTECTallUd WU TEKYILEMY
KOHTPOJIFO 3HAaHHH.
Bcero 3a 5 cemectp 31
3 kypc (6 cemecTp)
Tema 5. IlpubnuxeHHoe CamocTosTeIbHOE UW3YYEHUE  OTACIIBHBIX
pemieHre  anreOpanyecKux TEM yueOHOH muTeparypsl. BrimonHeHue
" TPAHCIEHIEHTHBIX 12 pacdeTHO-TpapuIeCKOi paboTHI.
ypaBHEHUN [loaroroBka Kk MPOMEKYTOYHON aTTECTALUU
Y TEKYNIEMY KOHTPOJIIO 3HAHUMH.
Tema 6. Meron mnpocroi CaMocCTOsATENbHOE HW3YYEHHE OTAEIbHBIX
HATEpaLUu TeM y4yeOHOH unuTeparypbl. BolmonHeHnue
12 pacueTHO-TpaduIecKoit paboTHI.
[ToaroToBka K MpOMEKYTOYHOM aTTECTALIMHU
U TEKYLLIEMY KOHTPOJIIO 3HAaHUM.
Tema 7. CamocTosiTeIbHOE UW3YYEHUE  OTAEIBHBIX
NHureprionupoBanue TEM Yy4eOHOH muTeparyphl. BrimonHeHue
12 pacdyeTHoO-rpapuIeCcKOi paboTHI.
ITogroroBka Kk IIPOMEKYTOYHOM aTTECTALIUU
U TEKYyIEMYy KOHTPOJIKO 3HaHUM.
Tema 8. Yucnennoe CaMocCTOsATENIbHOE H3YYEHHE OTAEIbHBIX
muddepeHnrpoBanme u 12 TeM y4eOHOW muTeparypsl. BrimonHeHue
UHTETPUPOBAaHUE pacueTHO-rpaduIecKoi paboTHI.
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ITogroroBka Kk IIPOMEKYTOYHOM aTTECTALIUU
U TEKYyIEMYy KOHTPOJIIO 3HaHUM.

Tema 9. UucnenHoe CaMocCTOsATEIbHOE H3YYEHHE OTAEJBbHBIX

peleHue TEM Yy4eOHOH muTeparypsl. BeinonHeHue

Qg QepeHranbHbIX 20,6 pacueTHO-rpaduIecKoit paboTHI.

ypaBHEHUU [ToaroToBka Kk MPOMEKYTOYHOM aTTECTALIMU
U TEKyIIEMY KOHTPOJIIO 3HAHUMU.

Bcero 3a 6 cemecTp 68,6

HUTOI'O 3a 3 kype 99,6

5.1. ITepeyeHb yueOHO-METOAMYECKOT0 00ecedeHHs 1JIsl CAMOCTOATEIbLHOM
PadoThl CTYJIEHTOB € YKA3aHHEM MeCTa UX HAXO0KIEeHHS:
- yueOHas auTepaTypa — oubnamoreka rmana;
- METOMYECKHE PEKOMEH/IAINH 110 BBITIOJIHEHUIO pacyeTHO-TpaduIeCKOn
padoTHI;
- METOJIMUECKUE PEKOMEH/IAINH TI0 CaMOCTOSITEILHOM paboTe — calT punana.

6. ®OH/I OLIEHOYHBIX CPEJCTB JIS MPOBeJAeHUS MPOMEKYTOUHOM aTTeCTAIUN
00y4arIuxcs Mo JUCUMILIMHE.

Buj onieHOUHBIX CpesicTB \ KonnuectBo
Texkymmii KOHTPOJIb
Pacuetno-rpaduueckas pabora 1
Kontponbnas padora Y4eOHbIM IJIAHOM HE MPETyCMOTPEHO
Pedepar Y4eOHbIM MJITAHOM HE IPEAYCMOTPEHO
KypcoBas pabota Y4eOHbIM MJIAHOM HE NPEAYCMOTPEHO
KypcoBoii mpoekT Y4eOHBIM IJIAHOM HE MPETyCMOTPEHO
ITpoMe:KyTOYHBI KOHTPOJIb
3auer 1
DK3aMeH 1

@DOHJT OIIEHOYHBIX CPEACTB MPEICTABIIECH B MPUIOKEHUU K paboyeil mporpaMme.

/. IlepeyeHb OCHOBHOM M I0TOJTHUTEJIbHOI JIUTEPATYPHI

7.1 OcHOBHasI IUTEPATYPA

ABTOpSI, 3arnaBue N3parenscTBO, TOX Konnu-Bo
COCTaBUTEIHN
JI1.1 | T'onybesa H. B. Maremarnueckoe Cankr-IlerepOypr : Jlanb, | DneKTPOHHBII
MOJEJIUPOBAHUE 2021. - 192 c. - Pexum | pecypc
CUCTEM M TMPOIIECCOB : | JOCTYMa:
yueOHOe mocobue s | https://e.lanbook.com/book/1
BY30B 79611
J1.2 | Conon C.A., | Maremaruueckoe PoctoB-Ha-Jlony:  PI'VIIC, | DnekTpoHHbIN
Kynbkun AT MOJIETUPOBaHUE 2017. - 172 c.- Pexum | pecypc
CHUCTEM M IPOLECCOB : | JOCTyMa:
yueOHOe mocooue https://e.lanbook.com/book/1
29321
JI1.3 | Bacunenko M. H. | Maremaruueckoe Cankr-IlerepOypr: TIT'YIIC, | DnekTpoHHBIHI
MOJEJIUPOBAHUE 2016. - 61 c. - Pexum | pecypc
CHCTEM M MPOLECCOB : | AOCTYyHa:
yuebHoe rocobue https://e.lanbook.com/book/9
1103
7.2 lonoJHUTEILHAS JIUTEPATypPa
JI2.1 ‘C. B. Kapaces, /I. ‘ Maremarnueckoe ‘HOBOCI/IGI/IpCKZ CI'VIIC, | DnexTpOoHHBIH

8



https://e.lanbook.com/book/179611
https://e.lanbook.com/book/179611
https://e.lanbook.com/book/129321
https://e.lanbook.com/book/129321
https://e.lanbook.com/book/91103
https://e.lanbook.com/book/91103

B. Ocurmos, /I. A. | MogenupoBaHue 2020. - 136 c. - Pexum | pecypc
CUBHLIKUH. CHUCTEM U IPOIIECCOB Ha | IOCTYyIA:

TpaHcmopTe : ydeOHoe | https://e.lanbook.com/book/1

rocobue 64609

JI2.2 | Topbauer JI. B. | Marematnyeckoe Cankr-IlerepOypr: TIT'YIIC, | DnekTpoHHBIHI

Hoguxkos C. B. MOJICTTUPOBAHUE 2017. - 54 c¢. - Pexum | pecypc

CUCTEM M TMPOIIECCOB : | JOCTyMa:

yueOHOe mocooue https://e.lanbook.com/book/1

01571

8. [lepeuenn pecypcoB HH(POPMALMOHHO - TEJIEKOMMYHMKALIMOHHOM CeTH
«HHTEepHET», HEOOXOAMMBIX /15l OCBOCHH TUCHUILINHBI (MOXYJIs1)
1. OdunmanbHbIil cailT ¢puarana
2. DnexTpoHHas OMOIMOTEeYHAs cucTeMa

9. MeToauyeckne yKazaHUs IJI1 00y4alOMIUXCS 10 OCBOCHUIO TMCUMILINHBI

1. JlekMOHHBIE 3aHATUS COCTABJISIOT OCHOBY TEOPETUYECKOTO OO0y4YeHUs,
BKJIIOYAIOT B ce0s CHCTEeMAaTH3WPOBAHHBIE OCHOBHI 3HAHUW 10 JUCIUIUIMHE,
KOHIIEHTPUPYIOT BHUMaHHME OOydYaronuxcsi Ha HaubOoJee CIOXKHBIX U Y3JIOBBIX
Borpocax. CTylleHTaM pEKOMEHIYETCS KOHCIEKTUPOBATh MpEJiaraéMblii MaTepHall,
JUTSI 9TOTO HA 3aHSTHUIX HEOOXOAMMO UMETh MUChbMEHHBIEC MPUHAIICKHOCTH.

2. llpakTudeckue 3aHATHS SBISIOTCS JOMOJTHEHHUEM JIEKIIMOHHBIX KYPCOB U
CaMOCTOSTENIbHOM Pa0O0Thl 00YUYAIOIIUXCS, @ TAKXKE CPEICTBOM IIPOBEPKU YCBOCHUS UMU
3HaHUM, 1aBa€MbIX Ha JICKIIUU U B TMPOIECCE U3YUYCHUSI PEKOMEHIYEMOUN JTUTEpaTypHhl.
[TpakTryeckue 3aHsITUSI BKIIOUYAIOT PEIICHUE 3a/1ad pa3HOro ypoBHs. [Ipu moAroToBke K
MPAKTUYECKUM 3aHSATUSAM MO JUCHUIUIMHE HEOOXOIUMO O3HAKOMHUTHCS C JICKIIMOHHBIM
MAaTEpUAIOM Ha COOTBETCTBYIOLIYIO TEMY.

3. CamocrosTenpHas padoTa CTYICHTOB MO W3YYCHHUIO JUCIHMIUIMHBI SIBISCTCS
OCHOBHBIM BHJIOM YUYEOHBIX 3aHATHUNA. YMEHHE CaMOCTOSITEIBHO paboTaTh HEOOXOIUMO
JUISL YCTICIITHOTO OBJaJACHHS KypcoM. B pamkax camocToATensHON pabOThl CTYIEHT
JIOJKEH BBITIOJIHUTH pacueTHO-Tpaduueckyro padboty. BapuanTt paboTsl BbIOMpaeTcs B
COOTBETCTBHH C MOCHeaHEH b poii mudpa 3a4eTHON KHUKKH CTy/ieHTa. BrinonHeHue
U 3alllUTa pacyeTHO-rpapuUecKoil pabOThl SIBISIOTCS HEMPEMEHHBIM YCIOBHEM LIS
JIOIyCKa K 2K3aMeHy. Bo BpeMs BBIMOJTHEHUSI pacyeTHO-rpapuIecKoil paboThl MOKHO
MOJIYYUTb IPYNIOBBIC WJIM UHAUBUIyaTbHbIE KOHCYJIBTAIUU Y TIPENO aBaTEIIs.

10. Ilepeyenb HHGOPMAIMOHHBIX TEXHOJIOT Ui, TPOrPAMMHOI0 00ecneYeHus u
UH(POPMALMOHHBIX CIIPABOYHBIX CUCTEM, HCIOJIb3YEMbIX IPH OCYIECTBJICHUHU
00pa30BaTEJbHOI0 MPOLECCa MO IUCHUIINHE

[Iporpammuoe  obOecrnieueHne JyUisi TPOBEACHHUS  JICKIHM, JIEMOHCTpAIlUU
npesenTaruii: Microsoft Office 2010 u BrbIIIE.

[IporpammHuoe obecriedeHne sl TPOBEACHUS MPAKTHUUECKUX U JTAOOPATOPHBIX
3aHSATUU:

— I'padmueckuii pegakrop MS Excel;

— IIporpammsl komnbroTepHOi MaTematuku MathCAD.

IIpodeccuonanbubie 6a3bl JAHHBIX, HCNIOJIb3YyeMble I H3YYeHHs TUCIUIITHHBI
(cBOOOAHBII T0CTYIT)
1. O6mepoccuiickuii MaTemMaTHueckuil moprtan (MHGOPMalMOHHAS CHUCTEMA) -
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https://e.lanbook.com/book/164609
https://e.lanbook.com/book/164609
https://e.lanbook.com/book/101571
https://e.lanbook.com/book/101571

http://www.mathnet.ru

2. Mathcad — oOy4aroruit pecypce -
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

3. Tlopram UHTEINIEKTyaJIbHOTO IIeHTpa — HaydyHouW Oubmmoreku um. E.N.
OBcsiHKMHA

https://library.narfu.ru/index.php?option=com content&view=article&id=500&It
emid=569&Ilang=ru

11. Onucanne MaTepUaAJIbLHO - TEXHHYECKOH 0a3bl, HEOOXOTUMON
IJIs1 OCYIIeCTBJIEHHS 00pa30BaTEJIbHOI0 MpoLecca Mo AUCHUIIHHE

11.1. TpeGoBaHus K ayAuTOPUSM (IOMELIeHUAM, KaOMHeTaM) 1JIS
NPoBeIeHN s 3aAHATHII ¢ YKa3aHUEM COOTBETCTBYIOIIEr0 OCHAIEHUA 3aHATHH C
YKa3aHHEM COOTBETCTBYIOLIEr0 OCHALCHUS

VYuebnas ayauTopusi JJisi MPOBEJACHUS YUCOHBIX 3aHSATUNA, MPEAYCMOTPEHHBIX
IporpaMMoi crienuaauTeTa (MPOBEACHUE 3aHATUHN JIEKIIMOHHOTO THUIA) - ayJAUTOPHS
Ne 401. CneumanuzupoBaHHass MeOe€b: CTOJBI y4YEHHUYECKHE - 32 IIT., CTYJbs
y4eHU4ecKHe - 64 mr., 1ocka HacCTeHHas - 1 mWT., cTon mpenoaasBartens - | mwr., cTyn
npenojaBarenss - | mT. TexHudeckue cpeicTBa OOydeHHUs: IMEPEHOCHOW HJKpaH,
MEPEHOCHON MPOEKTOp, HOYTOYK. YueOHO-HarIsgHbIE MOCOOHsS, 00eCIeUMBAIOIINE
TEMaTUYECKUE WUTIOCTPALUU, COOTBETCTBYIOIIKE paboyveil mporpaMme JTUCHUTLITUHBI -
KOMIUICKT Mpe3eHTalui (XpaHuTcs Ha kadenpe).

VYuebHas ayauTopusi i MPOBEACHUS YUCOHBIX 3aHSATUNA, MPEAYCMOTPEHHBIX
nporpaMMoi  crenuaiiuteTa (3aHSATHA  CEMHUHAPCKOTO  THUMA, TPYNIOBBIX U
WHJIUBUAYAJIBHBIX ~ KOHCYJbTAIlUM, TEKYIIEro KOHTPOJSA U  MPOMEKYTOUHOU
arrectaniun) - Jlaboparopus KommnbroTepuwiii kimacc Ne 1, aymutopuss Neo 408.
Cnenmanu3upoBaHHas MeO€Jb: CTOJIbI YUCHUYECKUE - 33 IIT., CTYJIbsSl YUEHUUECKHUE -
43 ., 1ocKa HacTeHHas - | WT., CTON mpenoaaBarens - 1 WiT., Ty npenojaBartens -
1 mr. Texaudyeckue cpeacTBa 00yUEHUS: KOMIBIOTEPHI - 22 IIT., BUJCOMAaHEeNb - | IIT.
[IporpammHoe  obOecrnieueHne -  NPOTPpaMMHBIM  KomIuiekC — «BupTyanbHbie
nabopatopHble  paboTel 1Mo  compoTuBiacHHUO MarepuaioB  «COLUMBUS»»
(munensuonHbii morosop Ne 125 ot 03.08.2017). Microsoft Office Professional 2007
(mumensust Ne 43571763 ot 06.03.2008). Mathcad Education-Student Edition Term
(cyOmuniensuonnbiit jorosop 10.11.2017 Ne Ty000200126).

11.2. IlepedeHb J1a0GOPATOPHOTO 0OOPYAOBAHMS
JlaGopatopHoe 000py10BaHUE HE TIPEIYCMOTPEHO.
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IIpunoxenune k padboueii nporpamme

®OHJT
OIIEHOYHBIX CPEJICTB

10 Y4eOHOM TMCHHUILINHE

MATEMATHYECKOE MOAEJINPOBAHHUE
CUCTEM U ITPOLECCOB
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1. IlepeyeHb KOMIETEHUHMI C YKa3aHUEM 3TANOB UX (POPMHUPOBaHUS B

npoiecce 0CBOCHUS Y4eOHOM TUCUUTIIMHBI

1.1. IlepeyeHb KOMNIETEHIIMA M HHAMKATOPOB

OIIK-1. CnocobeH pemate WHXEHEpHbIE 3aJaud B MPOQPECCHOHAIBHON
JESTEIBHOCTH C MCIOJIb30BAaHUEM METOJIOB E€CTECTBEHHBIX HAyK, MaTeMaTHYECKOTO
aHajaM3a u MOJICIMPOBAHUS

Nuaukarop

OIIK-1.4.

[Tpumensier

udpoBbIe

UHCTPYMEHTHI

TUTS

MaTeMaTH4IeCKOro aHajIi3a U MOACIHPOBAHMS B IPOIIECCE PELICHUS] HHKCHEPHBIX 33124
B IPO(heCCHOHATEHOM e TEIBHOCTH

1.2.

Y4eOHOM TUCUMILIMHBI

ITanbl (l)OpMI/IpOBaHI/Iﬂ KOMIIETEHIIUH B nmpomecce 0CBOCHUA

HaunmeHnoBanue 3Tramna

Conep:xanue 3Tana

(BuABbI y4eOHOI1 padoThI)

Koasl popmupyembix HA
Tane KOMIIeTeHIHH,
HHAMKATOPOB

Oran 1. ®opmupoBaHue
TEOPETUYECKOI 0a3bl
3HaAHUHI

Jlexumu, camocrosiTenbHas paboTa
CTYJICHTOB C T€OpPETHUYECKOI 0a30H,

IMPAKTUYCCKHUEC 3aHATHA

OIIK-1 (OITK-1.4)

Oran 2. ®opMuUpoBaHue
yMEHUHI

[IpakTrueckue 3aHATUS

OIIK-1 (OIIK-1.4)

Oran 3. ®opMupoBaHue
HAaBBIKOB MPaKTHUYECKOTO
UCIIOJIb30BaHUs 3HAHUHN U
YMEHUN

BrinosiHeHue pacyeTHo-
rpadguyeckoit paboThI

OIIK-1 (OIIK-1.4)

Oran 4. [Iposepka
YCBOEHHOI'O MaTepuaia

3amuTa
paboThI, 3a4ET, SK3aMEH

pacueTHO-rpauIecKoit

OIIK-1 (OIIK-1.4)

2. OnucaHue nokasartejieil U KpUTEpHeB OLlEHNBAHUS KOMIIETEHIINI HA
Pa3JIMYHBIX 3Tanax ux (popMupoBaHUSA, ONMCAHUE IIKAJ OLEHUBAHUS

2.1. [loka3are/in M KPUTEPHHU OLICHMBAHUS KOMIIETECHIIMHI
HA pa3/IMYHbIX ITanax ux popMupoBaHus

Oran Kon IToka3zarenn
CrniocoOsl
(dopMHpOBaHUS | KOMIIETEHIIUH, OLICHUBAHMUSI Kpurepun OLEHKH
KOMIETEHIINU WHIUKATOP KOMIETeHIINH
OIIK-1 (OIIK- | - MIOCEIICHHE | - HaJu4ue | yCTHBIN
1.4) JIEKITMOHHBIX ~ 3aHATHM,| KOHCIIEKTA JEKIIHil | OTBET
MIPaKTUYECKUX 3aHATUH; | 10 BCEM TEMaw,
- BEJCHHE KOHCIIEKTa| BHIHECEHHBIM  Ha
Oran 1. N
JEeKIHH; JEKLINOHHOE
dopMupoBaHue
. - ydacTue B | 00CyXJIeHuE;
TEOPETUYECKON
. 00CyXJIeHUH - aKTHUBHOE
0a3bl 3HAHUIA
TEOPETUUECKHUX ydacTue CTyIeHTa
BOIIPOCOB ~ TEM  Ha | B 00CyX/IeHUH
KaKJOM MPaKTUYECKOM | TEOPETHUYECKHUX
3aHSATHH BOIIPOCOB;
Ortan 2. | OIIK-1(OIIK- |- pemeHne 3amad Ha | - YCIICIIHOE | pelIeHue
dopmupoBaHue 1.4) MIPaKTUYECKOM 3aHATHUU | BBIIOJHEHUE 337a4 | TUIOBBIX
YMEHUHI 3a1a4 Ha
(pemenue IIPaKTUYECK
3a/1a4uu 1o WX 3aHATH
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obpasiy)
Oran 3. | OIIK-1 (OIIK- |- HanuuyWe NPaBHIBHO | - pac4eTHO- | paC4eTHO-
dopMupoBaHue 1.4) BBITTOJTHCHHOM rpadudeckas rpadudecka
HAaBBIKOB pacuetHo-rpaduueckoit | pabora uMeeT | s pabora
MIPAKTUYECKOTO paboThI MOJIOKUTETBHYIO
HCII0JIb30BAaHUS PELIEH3UIO0 u
3HAHUU u JIOTTyIIIeHa K
YMEHHUI 3aIUATE
OIIK-1 (OIIK- |- ycmemHas 3amiuTa | - OTBETHI Ha BCE | - YCTHBIN
1.4) pacueTHO-TpahuIecKoil | BOIPOCHI IO | OTBET,
paboTHI; pacueTHo- pelieHue
Oran 4. - 3a4eT rpaduuecKoit 3a1a4
IIpoBepka - 9K3aMeH pabore;
YCBOEHHOT'O - OTBETHI Ha
MaTepuaia OCHOBHBIE u
JIOTIOJTHUTEIIbHBIE
BOIIPOCHI  3ayeTa,
HK3aMeHa
2.2. Kputepuu onieHMBaHUsI KOMIIETEHIIHIi 0 YPOBHIO NX C()OPMHUPOBAHHOCTH
Ko xomnereniumy, YpoBHU cHOPMUPOBAHHOCTH KOMIIETEHIIUHN
WHJHAKaTopa 0a30BbII CpeTHUI BBICOKHH
OIIK-1 (OIIK-1.4) | 3uars: 3HaTh: 3HaTh:
OCHOBHBIE METOJIbl | OCHOBHBIE METOJIbl | OCHOBHBIE ~ METObI
MaTeMaTH4eCKOIro MaTEMaTHYECKOI 0 MaTeMaTUYECKOT 0
aHaJIn3a U | aHaJIM3a U | aHaiM3a U
MOJIETTUPOBaHUs JUISL | MOZEJINPOBAHHUS JUI | MOACIIUPOBAHUS  JUIS
000CHOBaHUS TMPUHATHS | 0OOCHOBAHUS TMPUHSATHS | 000CHOBAHUS
peLieHuin B | peLICHUN B | IPUHATHSA PELICHUN B
npodecCuoHaNIbHON npo¢eCCHOHAIBHON npodecCHOHATEHON
JESATEIBHOCTH. JESTEIIBHOCTH. JESATEIBHOCTH.
Ymersn: Ymersn: Ymers:
IIPUMEHSITh METOJIbI | IPUMEHSATH METO/bI | KOMOMHHUPOBATh
MaTeMaTH4eCKOIro MaTeMaTHYeCKOT o METO/IbI
aHanmsa U | aHaIM3a U | MaTEMAaTHYECKOTO
MO/IETUPOBAHUS JUISL | MOZIEJIMPOBAHUS JUId | aHajiu3a u
00OCHOBaHUSI TPUHATHS | 0OOOCHOBAHMS TPUHATHUS | MOACTUPOBAHUS IS
pelieHnid B MPOCTHIX | PEIIEHUH MpH peleHNuH | 000CHOBaHUS
3azad. TUIIOBBIX 3a7a4. NPUHSTHS PELICHUN B
Baaners: Baaners: npodeccroHanbHOI
METOJIaMu METOaMHU JESATEIBHOCTH.
MaTeMaTH4eCKOro MaTeMaTH4eCKOTo Baaaers: Meronamu
aHaim3a U | aHa/IM3a U | MaTEMAaTUYECKOTO
MO/IETTUPOBAHUS MOJIETTUPOBAHUS aHaJM3a u
npogeccuoHaTbHON npodeccuoHaIbHON MOJIETTUPOBAHUS
JeSITeIbHOCTH JUISL | IeATENbHOCTH i | mpodeccuoHaIbHOM
000CHOBAHHOTO 000CHOBaHHOTO NeSITeIbHOCTH  JJIsS
NPUHATHS pEUIeHUH B | IPUHATHUS peHIeHHH B | 000CHOBAaHHOTO
IIPOCTHIX 3aJa4ax. TUIIOBBIX 337a4ax. NPUHATHS pEILICHUA B
poeCCHOHATBHBIX

3aJa4d 3aJadax.

2.3. xaabl oueHnBaHusi (OPMUPOBAHUS HHIAMKATOPOB JO0CTHKEHUS

KOMIIEeTeHII N
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a) llIxajga oneHMBaHUA IK3aMeHa

[Ixana oreHuBaHusg

Kputepuu onenuBanus

OLICHKA «OTJIHYHO»

WHaukaTtop OOCTHXKEHUS KOMIIETCHIMH C(HOPMHUPOBAH HAa BBICOKOM
YPOBHE.

Teopernueckoe coiepskaHHe AUCLUILIMHBI OCBOGHO IOJIHOCTBIO, 0e3
npoOenoB. CTyAEHT AEMOHCTPUPYET IOJHOE COOTBETCTBHE 3HAHUIA,
YMGHI/Iﬁ N HAaBBIKOB IIOKAa3aTC/IIM HW  KPUTCPUAM  OLCHUBAHUA
WHIUKATOpa  JIOCTIDKEHHMSI ~ KOMIIETCHIMH Ha  (OpPMHUpYyEeMOM
JTUCUUIUIMHOW ypoBHE. Omnepupyer NpHOOPETCHHBIMU 3HAHUSAMH,
YMEHHSMH M HaBBIKAMH, B TOM 4YHCJIE€ B CHUTyalUsAX IOBBIILICHHOW
cinoxkHoctd. OTBe4aeT Ha BCe BONPOCH Owmiera 0Oe3 HaBOIAIINX
BOIIPOCOB CO CTOPOHBI IpernoaBaresisi. He ncnbIThIBaeT 3aTpyAHECHUN
IIpHU OTBCTC HA JOMMOJIHUTCIILHBIC BOITPOCHI.

OIICHKA «XO0pPOoILI0»

- Nnaukatop MOCTHKEHHUS KOMIETEHLUH CPOPMHUPOBAH HA BHICOKOM
YPOBHE, HO JIOITYCKAIOTCSl HETOYHOCTH;

- UHAMKATOP AOCTHKEHHUS KOMIIETEHLUU Cc(HOpMHpPOBAH Ha CpelHEM
YPOBHE, HO CTYJICHT OTBEYAET HA BCE JIONIOJIHUTEIBHBIE BOIIPOCHI.
Teopernueckoe coaep)kaHue AUCHUILIUHBI OCBOCHO MOJIHOCTHIO, 0e3
npo6enoB. CTyIeHT JEMOHCTPHPYET IOJIHOE COOTBETCTBHE 3HAHHUH,
YMEHUH U HaBBIKOB II0Ka3aTeIsIM U KPUTEPUSIM  OLICHUBAHUS
WHJUKAaTOpa  JOCTWXKEHUS  KOMIIETEHIMHM Ha  (QopMHUpyeMOM
TUCHUIUIMHOW  ypoBHe. Onepupyer NpUOOPETEHHBIMU 3HAHUSIMU,
YMEHUSIMH UM HaBbIKAMH; €ro OTBET IPEACTaBISAECT TIPAMOTHOE
U3NI0KEHHWE y4eOHOro Mmarepuana Io CYIIeCTBY; OTCYTCTBYIOT
CYLIECTBEHHbIE HETOYHOCTU B (DOPMYJIMPOBAHUY MOHATUMN; IPABUIBHO
MIPUMEHEHBI TEOPETHYECKUE MOJIOKEHUS, MIOATBEPKICHHBIE
npuMepamu. Ha nBa TeopeTMyecKkHx BOMNpPOCA CTYAEHT Jajl IOJHBIE
OTBETBI, HA TPETUH - IIPU HABOJALIUX BOIpOcax npenojasarensd. I[lpu
OTBETE Ha JIONOJIHUTEIIBHBIE BOIPOCHI IONYCKAET HETOYHOCTH.

OIICHKa
«YAOBJIETBOPUTECJIBLHO»

- VHaukatop NOCTIKEHUS KOMMEeTeHIMH chopmupoBaH Ha 0a30BOM
YPOBHE U CTYJICHT OTBEYAET Ha BCE JIOMOJIHUTEIBHBIE BOMPOCHI;

- UHAMKATOp AOCTHKEHHUS KOMIETEHLUU cPOpMHpOBaH Ha CpelHEM
YPOBHE C HAJIMYUMEM HETOYHOCTEH W 3aTPYyIHSETCAd OTBETUTHh Ha
JIOTIOJIHUTEIBHBIE BOIIPOCHI.

TeopeTnyeckoe coaepkaHUE AUCHUILUIMHBI OCBOCHO YAaCTUYHO, HO
mpoOieMbl HE HOCAT NPUHLUIHUATBHOTO Xapakrepa. CTyIaeHT
JIEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHMI, YMEHUN U HABBIKOB
MOKa3aTeJsiIM U KPUTEPHUSAM OLICHUBAHUS HWHIAMKATOPA JOCTHKEHUS
KOMITETEHIIMH Ha (OPMHUPYEMOM JUCIUTUIMHON YPOBHE: TOMYCKAIOTCS
3HAYUTENbHBIE OIINOKH, MPOSBISIETCS OTCYTCTBUE 3HAHUU MO PATY
BOIIPOCOB. 3aTPYAHAETCA OTBEYATh HA JOMOJHUTEIBHBIE BOIIPOCHI.

OIICHKa
«HEYTOBJETBOPUTEIBHO»

I/IH,Z[I/II(aTOp JOCTHIXKCHHA KOMIICTCHIIUN C(I)OpMI/IpOBaH Ha YpPOBHC
HUXKE 0a3oBoro n CTYACHT 3aTPpYyAHACTCA OTBCTUTH Ha
AOMOJIHUTCIIBHBIC BOIIPOCHI.

TeOpeTI/I‘ICCKOG COACPIKAHUE JUCHUIINIMHBI OCBOCHO YaCTH4YHO.
CTYI[CHT ACMOHCTPUPYCT SABHYIHO HCAOCTATOUYHOCTb WKW IIOJIHOC
OTCYTCTBHEC 3HaHI/II\/’I, YMeHI/Iﬁ U HABBIKOB Ha 3aJaHHOM YpPOBHC
C(l)OpMI/IpOBaHHOCTI/I HHJUKATOpa JOCTHXKCHUSA KOMIICTCHINN.

0) IlIkaJjia onleHUBAHHUS 3249€TA

[Ixana oreHuBaHUsg

Kpurepuu onennBanus

3auteHo

WuaukaTtop MOCTMKEHUS KOMIETEHLMH C(POPMHPOBAH HAa YPOBHE
HE HIXKe 0a30BOr0 M CTYACHT OTBEYAET HA JOMOJHHUTEIbHbIC
BOIIPOCBI.

- IPOYHO YCBOWJI NIPEAYCMOTPEHHOM POrpaMMO MaTepHall,
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- IPaBWJIBHO, apTYMEHTUPOBAHO OTBETUII HA BCE BOIIPOCHI.

- MOKa3zajl TIJIyOOKHMEe CHCTEMaTU3HpPOBAHHBIE 3HAHUS, BIAJIEET
IIpUEMaMHU PACCYKIEHUsS U COIOCTABJISIET MAaTEpHUAl U3 Pa3HbIX
HCTOYHUKOB: TEOPHUIO CBA3BIBACT C IPAKTUKOM, IPYrUMH TeMaMH
JAHHOTO Kypca, IPYyTruX U3y4aeMbIX IIPEAMETOB

- 6e3 o1MOOK BBIIOJIHUI IPAKTHUYECKOE 3aJaHHUE.

He 3aureno NuaukaTtop MOCTUXKEHUS KOMIIETEHIMH C(HOpPMUPOBAH Ha YPOBHE
HIDKe 0a30BOro M CTYAGHT 3aTpyIHSETCS OTBETUTh Ha
JIOTIOJTHUTEJIbHBIE BOIIPOCHL. BBICTABISETCS CTYIEHTY, KOTOPBIH He
ciopaBuiicsi ¢ 50% BompocoB M 3agaHuil Owiiera, B OTBETaXx Ha
JpyTHE BOIPOCHI JOMYCTHJI CYIIECTBEHHBbIC ommoOku. He moxker
OTBETUTh Ha  JIOMOJHUTENbHBIE  BOIPOCHI,  MPEIOKECHHbBIE
IIPENoJaBaTeNIEM.

B) llIkajia olleHUBAHUSI pacueTHO-TPaduIeCKoil padoThI:

IIIxana oneHuBaHUsA Kpurepuu onienuBanus
3auTeHo Wuaukatop AOCTHXKEHHMsS KOMIETEHLUUH C(OpPMHUPOBAH Ha YPOBHE HE
Huxe 6a3oBoro. Bee pacuersl BBIIIOJIHEHBI BEPHO U UMEIOT HEOOXOIUMBIE
HIOSICHEHHSI.
He 3aureno Wuaukatop AOCTHKEHHS KOMIIETEHIIMA COPMHPOBAH Ha YPOBHE HHUKE
6a3oBoro. B pacuerax nomymieHsl OmMOKH, HEOOXOIUMBIE MOSCHEHUS
OTCYTCTBYIOT.

3. TumoBbie KOHTPOJIbHbIE 32/IaHUSI M NHbIE MAaTePHAJIbl, HE00X0AMMBbIE J1JIs1
OLIEHKM 3HAHWNH, yMEeHHUIl, HABBIKOB, XapPAKTEPU3YIOIIMX 3TANbI
hopmMupoBaHUs KOMIIETEHIUN

Kon xommereniumy, Oransl GopMupOBaHUS TunoBble 3a7aHUsS
WHIUKATOP KOMIETEHIINH, WHINKATOPOB (olLIeHOUYHBIE Cpe/ICTBA)
OIlK-1 Oran 1.  ®opmupoBaHHe | - TUCKYCCHs: BOMNPOCHI IJi OOCYXKJEHUs
(OIIK-1.4) TEOpETUIECKON 0a3bl 3HAHUN (MeTomueckue PEKOMEH1alluu TUTST
MIPOBEJICHUS IPAKTHYCSCKUX 3aHATHH ).
Oran 2.  @®opmupoBaHHE | -  pelIeHWe  THUMOBBIX  3aJad  Ha
YMEHMI (pelleHue 3aJadd MO | MPAKTHUECKUX 3aHATHSX.
o0pasiry)
Oran 3.  @opmupoBaHHe | - pacyeTHO-Tpadudeckas paboTa: nepeueHb
HAaBBIKOB MPAKTUYECKOTO | 3aIaHUK TIO0 BapWaHTaM (METOJIUYCCKUE
WCTIOJIb30BAHUSI  3HAHUM W | PCKOMEH/IAINH)
YMEHUH
Oran 4. [IpoBepka | - 3ammTa pacueTHO-TpadUIeCcKoil paboThI,
YCBOCHHOT'O MaTepuaia - BONPOCHI K  3a4ery, JK3aMeHY
(mpumnoxenue 1)

4. MeToauyeckue MaTepuaJsibl, ONpe/e/siioliue npoueIypbl OLeHMBAHUS 3HAHUIA,
YMEHUI U HABBIKOB

JK3aMeH

[IpoBomuTCS B 3a/IlaHHBIN CPOK, cOrTacHO rpaduKy yaeOHOro mporecca. IK3aMeH
npoxoguT B ¢opme coleceoBaHHUS 1O Ouieram, B KOTOpbIE BKIIOYAIOTCA
TEOpeTHUeCcKre BOMpochl. [Ipu BBICTAaBIEHMHM OIICHOK YYMTHIBAETCS  YPOBEHb
NPUOOPETEHHBIX KOMIIETEHIMM CTyJeHTa. AYIUTOPHOE BpeMs, OTBEICHHOE CTYACHTY,
Ha noAroToBky — 30 MuH.
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3auer

3adeT MpPOBOAMTCS B 33JaHHBIA CPOK, COTIACHO TpaduKy ydeOHOro mpolecca.
3auer mpoxoauT B (opme cobecemoBaHUS TO OmieraM, B KOTOPBIC BKIIFOYAIOTCSA
TECOPETUYECKHE BOMPOCH U 3aaada. [Ipu BhICTaBIIEHUU OIICHOK YYUTHIBACTCS YPOBEHD
NpUOOPETEHHBIX KOMIIETCHIIMHA CTYACHTA. AYAUTOPHOE BpEMs, OTBEIACHHOE CTYICHTY,
Ha MOJAroTOBKY — 30 MHH.

IIpakTnyeckue 3aHATHS

[TpakTueckue  3aHATHSI  —  METOJ  PEHPOAYKTHUBHOIO  OOy4eHWs,
00€CIEeUnBAOIINI CBS3b TEOPUHM W MPAKTHKH, COACUCTBYIOIIMIA BBIPAOOTKE Yy
CTYJIEHTOB YMEHHI M HAaBBIKOB IPUMEHEHUS 3HAHUH, MMOTYYEHHBIX HA JEKUUU U B XOJ€E
CaMOCTOATENbHON padoThl. Ilpy NpoOBENEHWM NPAKTUYECKUX 3aHATHH CTyAEHTaM
IpeUIararoTes 1Ba BUAA 33/1a4 10 TEMaM, OTBEICHHBIM Ha MPAKTUYECKOE 3aHATHE:

- TUIIOBBIE 3a/1a4y, 00pa3Ibl, PEIICHU KOTOPhIX ObLJIM pacCMOTPEHBI HA JIEKIIHUH,
IIPU UX PEIICHUH MPUMEHSETCS] OJJHO MpaBuiio ((popmyia, 3aKOH);

- 337a4u, TpeOyroIue s peleHUs] IPUMEHEHNs HECKOJBKUX IpaBuil (hopMyi,
3aKOHOB), ocTpoeHus rpaduxos. Kak npaBuio, oOpa3ipl Takux 3a1ay Ha JEKLIUAX HE
paccMaTpUBaIOTCH.

JAuckyceust

[Ipu mnpoBeneHHMH OUCKYCCHM CTyIEHTaM s OOCYXKIEHUs Mpejararmrcs
BONPOCHI MO TEME, OTBEACHHOMW Ha MPaKTUYECKOE WM Ja0OpaTOPHOE 3aHATHE
(cormacHo paboueil mporpamme yueOHOW aucuuiuivHbl). Ilpu oTBeTe Ha BOMIpoOC
CTYACHT JIOJDKEH PACKPBITh TEMY, YKa3aTh Pa3MEPHOCTH HUCIOIb3YEMBIX (U3UUYECKUX
BEJIMYMH U X CMBICTL.

PacuerHo-rpaguueckas padora

PacuetHo-rpaduyeckas pabota — 3T0 caMOCTOATENbHAsA MUCbMEHHas paboTa
CTYZ€HTa, KOTOpas J0JKHA NTOKa3aTh HE TOJIBKO €0 BJaJIeHUE TEOPETHUECKUM
MaTepuaioM, HO U MPOJAEMOHCTPUPOBATH MPAKTUYECKHE YMEHUS MPOBOJIUTh PACUETHI.

3 Kypc 6 cemecTp
TemaTtuka pacueTHO-TpaduaecKoit paboTHI:

Tema: IlpubGmmkeHHoe pellleHWe YpaBHEHUH ©W  CHUCTEM  YpaBHEHUHU.
WNurepnonupoBanue ¢ynkuuii. YucinenHoe auddepeHupoBaHie 1 MHTETPUPOBAHUE.
YucnenHnoe peuienue qudepeHunanbHbIX ypaBHEHUH.

Bapuantel 3amanuil gy pacueTHo-rpaduyeckod paOOThl MPEACTaBICHBI B
METOIMYECKUX PEKOMEHJAlUAX [0 CaMOCTOSITENIbHOM paboTe CTYIAEHTOB IO
TUCIUIUIMHE.
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IIpunoxenue 1
Bonpocsl k 3a4ety (3 Kypc S cemecTp)

Bonpocs! a5 npoBepku ypoBHsi o0yueHHocTu «3HATD»

1. TloHsATHe MoaenupoBaHus 0ObEKTa WM Mpoliecca Oy yIuX NeHCTBUI.

2. Knaccudukamus mozaenei.

3. [lousaTre MaTeMaTUYECKOU MOIEIH.

4. Knaccugukanusi METO/I0B PELLIEHUS] MATEMAaTUYECKUX 3a/1a4.

5. UucneHHbld METOJ KaK OCHOBHOM HMHCTPYMEHT JUISl PELICHHS CIIOMKHBIX
MaTeMaTUYECKUX 3a7ad.

6. [TorpemHoCcTH U UX OICHKA.

7. AHAIUTUYECKUI METOJ OTHEIECHUS KOpPHEH MpU NPUMEHEHUU YHCIEHHBIX
METOJIOB PELIEHUS YPAaBHEHUM.

8. 'padbmueckuit MeTon OTHEICHHUS KOpHEH NIpU TMPUMEHEHMHM YHCJICHHBIX
METOJI0B PEIICHUSA YPABHECHUM.

9. CBoiicTBa (QYHKIMHA, HCIOJB3YIOLIUECS MpPU HAXOXKICHUH MPOMEXYTKOB
U30JISLUUA KOPHSL.

10. OOu1re MOHATHSI, UCTIOIB3YIOIIMECS MPU OLCHKE MPUOJMKEHHBIX 3HAYEHUM
KOpHS.

11. Ilenu npuMeHeHUs! METOA MOJIOBUHHOTO JIEJICHHUS.

12. CKkOpoCTh CXOAMMOCTH METOJa MOJIOBUHHOTO ejeHus. CBs3b CKOPOCTH
CXOJIMMOCTH C TOYHOCTBIO METOJA.

13. JloctatouHble yCIOBHUS CXOJUMOCTH MeETOAa XOpHA. HemoaBMKHBIN KOHEI
MIPOMEKYTKA U30JISIUU B METOJIE XOP/I.

14. Cxopocth cxomuMocTu Metoja XopA. CBs3b CKOPOCTH CXOAUMOCTH C
TOYHOCTBIO METO/IA.

15. JlocTaTouHble yCIOBUSL CXOAMMOCTH MeTona HeroToHa. BbiOop HayanbHOTrO
npubmkenus B metoae HproToHa.

16. Cxopocth cxomumoctu Metoga HpioToHa. CBSI3b CKOPOCTH CXOJUMOCTU C
TOYHOCTBIO METO/IA.

17. CyTh KOMOMHUPOBAHHOTO METO/IA.

18. CkopoCcTh CXOAMMOCTH KOMOWMHUPOBAaHHOTO MeToma. CBS3b CKOPOCTH
CXOJIMMOCTH C TOYHOCTBIO METO/A.

19. JlocTtaTouHbIe YCIOBUS CXOJIUMOCTH METO/1a TPOCTOM UTEPALIUH.

20. Kpurepuii [OCTM>KEHHMS 3aJlaHHOW TOYHOCTH MPU PEHICHUH YpaBHEHUU
METOJIOM POCTOU UTEPALIUU.

21. O6o0mieHne MeToJa MPOCTOM HTEpallMd Ha pelieHue YpaBHEHUU B
METPUYECKOM MpocTpaHcTBe. [I[pUHIKIT CKUMAIOIIUX OTOOPAKEHUH.

22. Tlpsimble METOZIBI PEIICHHUS CUCTEM JMHEHWHBIX ypaBHEHUU: Metoj ['aycca,
METOJ KBaJIPaTHOTO KOPHSI.

23. UtepanmoHHble METOJBI PEIICHUS CUCTEM JIMHCHHBIX YpPaBHEHHI: METO]
IIPOCTOM UTEPALIMH, METOA U Ies.

24. JlocTaTo4yHbIE YCIOBHUS CXOAMMOCTH HTEPAIMIOHHOTO IpoIlecca B clydae
CUCTEM JINHEVHBIX YPABHEHUM.

25. 3aaya HHTEPIIOIUPOBAHUS (PYHKIIHH.

26. O60CHOBaHME CYIIECTBOBAaHUS W €IWHCTBEHHOCTH HMHTEPHOJSIUOHHOTO

MHoroujieHa. CBs3b CTEIICHU HHTCPIIOJIAAIMOHHOI'O MHOI'O4JCHa € KOJIMYCCTBOM Y3JI0B
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WHTEPIOJISIUH.

27. Oco0eHHOCTH UHTEPIOJIALMOHHBIX MHOTOWIEHOB Jlarpanxka u HeioToHa.

28. Paznuuus nmepBoi U BTOPOM MHTEPIOIAIUOHHBIX hopmys HbroToHA.

29. OueHKka TOTPEIIHOCTH WHTEPHOISIUOHHBIX (OPMYT THpPH AHATUTUYECKOM
3aJlaHUU UHTEPHOIUpYeMOn (DYHKIIUH.

30. OrieHka TOTPEIIHOCTA HMHTEPHOJAIMOHHBIX  (QopMya TIpH  TaOJIUIHOM
3aJlaHUU UHTEPHOIUpYEeMON (DYHKIIUH.

Bonpocs 15151 npoBepku ypoBHsi 00yueHHocTu «YMETDb»

1. Onpenenenre abCOMIOTHON U OTHOCUTEIHHON MOTPEIIHOCTEN BBHIUKCICHHUS.

2. OnpenerneHue 3HaYaMX U BEPHBIX ITUQDP.

3. Beruncnenue norpenrHocteit apuMeTnyecKux aeiHCTBUI.

4. AHaIUTHYECKUIT METOJ OTIEIEHUS KOpHEH MpU MNPUMEHEHUU YHCIECHHBIX
METOJIOB PELIEHUS YPAaBHEHUM.

5. I'papuueckuii MeToj OTAENEHUS KOPHEW MpU TMPUMEHEHHUHU YHCIEHHBIX
METOJI0B PEIICHUSA YPABHECHUM.

6. Oraenenus kopHel (yHKIUU (YpaBHEHHUS) C TIOMOIIbIO YUCIEHHBIX METOJIOB.

7. HaxoxaeHue mpoMexyTKOB U30JISILIMUA KOPHSL.

8. [IpumeHeHne MeTo/1a NOJIOBUHHOTO JEJICHUSI.

9. [IpoBepka JOCTaTOUHBIX YCIOBHM CXOJUMOCTH METOJA XOP/I.

10. Onpenenenue HEMOABMKHOTO KOHIIA TPOMEKYTKA U30JISIIUU B METOZE XOP/.

11. IlpoBepka TOCTATOYHBIX YCIOBUM cX0AUMOCTU MeToaa HproToHa.

12. Bri6op HauanmpHOTO MpHOIMKEeHNs B MeToie HproToHa.

13. TlpumeHneHre KOMOMHUPOBAHHOTO METO/IA.

14. IlpoBepka JOCTHKEHMSI 3aJaHHOM TOYHOCTH TMpPU PEIICHUU YpaBHEHHU
METOJOM XOpA.

15. IlpoBepka JOCTHKEHMSI 3aJaHHOM TOYHOCTH TPU PEIICHUH YpaBHEHUI
MmeTooM HeroToHa.

16. TIpoBepka TOCTATOYHBIX YCIOBUM CXOJIUMOCTH METO/1a TPOCTON UTEPALIHH.

17. TlpoBepka JOCTHKEHMSI 3aJaHHOW TOYHOCTH TPU PEIICHUU YypPaBHEHHM
METOJIOM MPOCTON UTEPALIUH.

18. IlpumeHeHne 0000IIIEHHOTO METO/1a MPOCTOM UTEpAIUH.

19. Pemmienne cucTeMbl JMHEHHBIX ypaBHEHHM MPSAMBIMA MeToaamu. Merton
I'aycca.

20. PemieHue cucTteMbl JIMHEWHBIX YpaBHEHUM NPSIMBIMH MeTofgamMu. MeTon
KBaJpAaTHOTO KOPHSI.

21. IlocTpoeHure UTepallMOHHON MOCIEeI0BATEILHOCTH IJIS1 HAXOXKICHUS PEIICHMUS
CHUCTEMBI JIUHEUHBIX YPABHEHUM.

22. PenieHue cUCTEMbI IMHEUHBIX YPaBHEHUM METOIOM e 1erIsl.

23. Penienue cucTeMbl IMHEWMHBIX YPaBHEHUN METOJOM MPOCTON UTEpaIlUH.

24. TlocTpoeHure UTepalMOHHON MOCIEeI0BATEILHOCTH IJIsl HAXOKIEHUS PEIICHMUS
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

25. IlpoBepka AOCTATOYHBIX YCJIOBUN CXOAMMOCTH HMTEPAIIMOHHOTO Ipoliecca B
CJIy4ae CHCTEM JIMHENHBIX YPABHEHUMN.

26. Penienue 3agau HHTEPIOIUPOBAHUS (PYHKIIUH.

27. IlocTpoeHne HHTEPIOJALMOHHBIX MHOTOWIEeHOB Jlarpamxa u Heiotona.

28. Brruucnenue NOTPELIHOCTH VMHTEPHOJSLUOHHBIX bopmyn npu
aHAJIUTUYECKOM 3aJIaHUU UHTEPIOIUPYEMON (DyHKIIUY.
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29. BeluncieHre MNOTPEeHIHOCTH WHTEPIONALUOHHBIX (OPMYN MpU TaOIUYHOM
3aJJaHuM UHTEPIOIUPYyeMOr (QYyHKIIUH.
30. IlpumeHeHue MeTo1a UHTEPIIOIUPOBAHUS 111 YTOUHEHUS TaOIuI] (QYHKITUH.

Bonpocs! ajs1 npoBepku ypoBHsi 00yueHHocTH «BJIAJIETD»

CTyneHT [OKEH BIAAETh  HABbIKAMM  MPUMEHEHUS  MaTEMaTHYECKOTO
MOJENUPOBAHUSI CUCTEM M IPOLIECCOB, IMO3BOJSIOIIMMHU pElIaTh THUIOBBIE 3aJayH,
Ipe/icTaBlICEHHbIE B pacueTHO-Tpaduyeckoi padote. [Ipumeps! 3a1a4:

1. Jlano HenMHE}HOE ypaBHeHHE ¢ OJHOM HewsBecTHOH f(x) = x* + 2x3 —x —
1 = 0. [Toctpouts rpaduk dyHknuu y=f(X) U OTAETUTE KOPHU ypaBHEHUS, HANIS IS
HUX TPOMEXYTKM H30JsiUMU. B ciydae HECKOJbKMX KOpHEH, BBIOEpUTE OJUH U3
KOpPHEH.

2. Pemnthb ¢ TouHOCTBIO 10 =107 HenmMHeliHOE YpPaBHEHUE C OJHOW HEU3BECTHOM
f(x) =x*+ 2x3 — x — 1 = 0, uconw3ys METO IPOCTOH UTEPALIUH.

3. Pemmts ¢ TouHOCTHIO 10 £=10 HemnHeitHOE YPaBHEHHUE C OJHOM HEU3BECTHOU
f(x) =x*+ 2x3 — x — 1 = 0, ucnonw3ys METOJ XOP/I.

4. Pewmts ¢ TOYHOCTBIO 10 £=10 HemmHeliHOE YpPaBHEHHUE C OHOM HEU3BECTHOU
f(x) =x*+ 2x3 — x — 1 = 0, ucnonesys meroa HeloToHa.

5. Pemmnth ¢ TOYHOCTBIO 10 =107 HenmHeliHOE YpPaBHEHUE C OJHOW HEU3BECTHOM
f(x) =x*+ 2x3 — x — 1 = 0, uconwb3yss KOMOMHUPOBAHHBII METO/I.

6. Pemuth cucremy JHMHEHHBIX YpaBHEHMM, HCIONB3ys wMeton laycca ¢
ToYHOCTHIO £=107:

6x1 + 92x, + 3x3 = —82
99x1 + X9 + 7X3 = 606
101xq + 2x5 + 99x3 = —98

7. Pemmuth cucTeMy JHMHEHHBIX YpPAaBHEHHM, HCIONb3YS METOJ KBaJIpaTHOIO
4.
KOPHS ¢ TOYHOCTHIO €=107"

6x1 + 92x, + 3x3 = —82
99)61 + X2 + 7X3 = 606
101x1 + 2x5 + 99x3 = —98

8. Pemuth cucTteMy IJIMHEHWHBIX YpaBHEHUI, MCMONB3Ys METOJ WTepaluil ¢
-4,
TOYHOCTBIO €=107"

6x1 + 92x, + 3x3 = —82
99)61 + X2 + 7X3 = 606
101x; + 2x5 + 99x3 = —98

9. Pemuth cucteMy JMHEHHBIX YpaBHEHHM, HCHONB3YyS MeETOJ 3eijens c
ToyHOCTHIO £=10"
6x1 + 92x, + 3x3 = —82
99xl + X9 + 7X3 = 66
101xq + 2x5 + 99x3 = —98
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10. Hana Tabnuma 3HaueHuid QyHkuud. CoOCTaBUTh WHTEPIOJIALUOHHBIN
muorowreH Jlarpamka. [Toctpouts ero rpaduk, orMmeTHB Ha HeM Touku M; (x;; v;):
x, |1]2]5
v, |2]1]3
11. JTana TaGnuia 3Ha4eHU QyHKIINH.
x,| 251 | 380 | 493 | 601 | 7,50
y; 10,9203 | 1,3350 | 1,5953 | 1,7934 | 2,0149

[To TabGnuie 3HaYeHU (QYHKIMU BBIYUCIUTH 3HAUCHHUE TON (PYHKIMU B TOYKE
x =391 ¢ mNOMONIBIO MHTEPHOIALMMOHHOTO MHOToujleHa Jlarpanxka. OUEHUTH
MOTPENTHOCTh WHTEPTOJISAINNA, YIYUTHIBAS, YTO AHAIUTUYCCKOE BBIPAKEHUE (POPMYIIBI
umeet BuI: f(x) = In(x).

12. Yunotauts vacth [1,6;1,7] Tabnuiel 3aganHoi ¢pyHkuuu ¢ marom H=0,02,
M0JIb3YSICh HHTEPIOJSIITMOHHBIMU (hopmynamu HbroToHa.
X; 1,6 1,7 1,8 1,9 2,0 2,1 2,2
y; | 4,9530 | 5,4739 | 6,0496 | 6,6859 | 7,3891 | 8,1662 | 9,0250

13. BeraucnuTh 3HaYeHUE MPOU3BOAHON B Touke x = 0,52 dyHKOMM, 3a1aHHOMN
TaOJIMYHO, MCIOJB3YySl HHTEpHoAUOoOHHYI0 Gopmyny Hpeiorona. Haittu 3HaueHue
MPOM3BOIHOM, €CIIM €€ aHaIUTH4YecKoe BhIpakeHue f(x) = sh(x) W BBIYUCIUTH
a0COJIIOTHYIO MTOTPEUTHOCTb.
x; | 0,45 0,50 0,55 0,60 0,65 0,70 0,75
y; | 0,4653 | 0,5211 | 0,5782 | 0,6367 | 0,6967 | 0,7586 | 0,8223

14. laHo HETWHEWHOE ypaBHEHHUE C OJHOW HeusBecTHOW f(x) = 0,1x3 —
0,8x% — 1,5 = 0. Iloctpouts rpadpuk QpyHKuuE y=f(X) U OTAEIUTE KOPHH ypPaBHEHHS,
HaAWS 1)1 HUX IPOMEXKYTKH M30JISIHH. B ciiydae HECKOJIbKUX KOpHEH, BEIOEPUTE OJIUH
13 KOpHEN.

15. Pemnts ¢ TouHOCTBIO g0 €=10" HemmueitHoe YpaBHEHHUE C OJHOMU
neussectHoit f(x) = 0,1x3 — 0,8x% — 1,5 = 0, ucronb3yst METO IPOCTOM UTEPALIHH.

16. Pemuts ¢ TouHoCcTBIO 10 €=10" HemmHeitHOE YpaBHEHHUE C OJHOMU
nenssecTHOH f(x) = 0,1x3 — 0,8x% — 1,5 = 0, ucronb3ys METO XOPI.

17. Pemuts ¢ TOYHOCTBIO 10 ¢=10" HemuHeliHOEe ypaBHEHHE C OJHOI
nenssecTHOI f(x) = 0,1x3 — 0,8x% — 1,5 = 0, ucnons3ys Merox HeroToHa.

18. Pemmmth ¢ TouHOCTBIO 10 €=10" HemmmueitHOE YpaBHEHHUE C OJHOMU
neussectHol f(x) = 0,1x3 — 0,8x% — 1,5 = 0, ucnonb3yst KOMOMHUPOBAHHEINA METOI.

19. Pemmuth cucTeMy JIMHEWHBIX YpaBHEHMH, HCHONB3ys Meron laycca c
TouHOCTBIO £=107":

0,30x; + 0,25x, + 0,43x3 = 0,32
0,60x; — 0,35x, — 0,25x3 = 1,83
20. Pemiuth cucTteMy JIMHEMHBIX YpPaBHEHUH, HCIIOJB3Ysl METOJ KBaJIpaTHOIrO
KOPHS C TOYHOCTBIO £=107";

{o,zu1 — 0,45x, — 0,20x; = 1,91

0,30x; + 0,25x, + 0,43x3 = 0,32
0,60x; — 0,35x, — 0,25x3 = 1,83
21. Pemmuth cHUCTEMY JIMHEWHBIX YPaBHEHHMM, HCIOJIb3YysSd METOJ HWTepaluil ¢
TOYHOCTHIO £=107:

{o,zu1 — 0,45x, — 0,20x; = 1,91

0,30x; + 0,25x, + 0,43x; = 0,32

{0,21x1 — 0,45x, — 0,20x; = 1,91
0,60x; — 0,35x, — 0,25x; = 1,83
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22. Pemith cucTEeMy JIMHEHHBIX YpaBHEHUH, HCIONb3ysS METOA 3eujens c
ToyHOCTHIO £=10™
0,21x; — 0,45x, — 0,20x3 = 1,91
0,30x; + 0,25x, + 0,43x3 = 0,32
0,60x; — 0,35x, — 0,25x3 = 1,83
23. Jlana Tabmuna 3HayeHWl @yHKuH. COCTaBUTh HHTEPIOSIIMOHHBINA
mHorouwieH Jlarparxa. [Toctpouts ero rpaduk, otMeTuB Ha HeM Touku M; (x;; y;):

x;|-1]0]3
v, |-3]5]2
24. Jlana Tabnuiia 3HaYeHUN DYHKITHIH.
X; 1,3 2,1 3,7 45 6,1 1,7 8,5

y; | 1,7777 | 4,5634 | 13,8436 | 20,3952 | 37,3387 | 59,4051 | 72,3593

[To TabGnuie 3Ha4eHU (QYHKIMU BBIYUCIUTH 3HAUCHUE TOM (PYHKIMU B TOYKE
x =3,8 ¢ T[OMONIBIO HHTEPNOMAUMOHHOTO MHorowieHa Jlarpanxa. OUeHUTH
MOTPEIIHOCTh MHTEPIOJSAINUNA, YUUTHIBAsI, UTO aHAJUTHUYECKOE BbIpaxeHue (HopMyIibl

umeeT BuA: [ (x) = ilg(x) + x2.

25. Ymiotauth 4acte [1,7;1,8] tabmunpl 3amannon ¢yukiuu ¢ marom H=0,02,
MOJIb3YSICh MHTEPNOIAUMOHHBIMU (popMyniamu HeroToHa.
x;| 16 1,7 1,8 1,9 2,0 2,1 2,2
y; | 4,9530 | 5,4739 | 6,0496 | 6,6859 | 7,3891 | 8,1662 | 9,0250
26. BpruuciauTh 3HaueHUE NPOU3BOAHON B Touke X = 0,63 (yHKUUMH, 3a1aHHON
TAa0JIMYHO, MCHOJB3YyS HHTEpPHOALUOHHYIO (opmyny Hbeiorona. Haittu 3HaueHue
NPOM3BOAHOM, €ClM ee aHanuTuueckoe BoIpaxkeHue f(x) = sh(x) ¥ BBIYUCIUTH
a0COJIIOTHYIO MTOTPEUTHOCTb.
x; | 0,45 0,50 0,55 0,60 0,65 0,70 0,75
y; | 0,4653 | 0,5211 | 0,5782 | 0,6367 | 0,6967 | 0,7586 | 0,8223
27. Pemiuth cucTeMy JHMHEHHBIX ypaBHEHHWH, HCHoONb3ys Meton [aycca ¢
TouHOCTHIO £=107;

0,5x; — 6x, + 0,5x; = =100
0,5x; + 0,5x, — 3x3; = =210
28. Pemuth cucTteMy JIMHEWHBIX YpPaBHEHUM, HWCIIOJB3Ys METOJl KBaJIpaTHOTO
KOPHSI C TOYHOCTBIO £=107":

{—39(1 + O,SXZ + O,SX3 == _56,5

0,5x; — 6x, + 0,5x; = =100
0,5x; + 0,5x, — 3x3 = =210
29. Pemmuth cucteMy JIMHEHHBIX YypaBHEHUH, HCHOJb3Ys METOJ HUTepaluui ¢
TOYHOCTHIO £=10™:

{—le + 0,5x, + 0,5x3 = —56,5

0,5x; — 6x, + 0,5x; = =100
0,5x; + 0,5x, — 3x3 = =210
30. Pemmuth cucrteMy JMHEHHBIX YpaBHEHUH, HCIONb3ysS METOA 3eujens c
ToyHOCTHIO £=107

{—le + 0,5x, + 0,5x3 = —56,5

O,le - 6x2 + O,SX3 = —100

{_le + O,sz + O,SX3 = _56,5
0,5x1 + O,sz - 3X3 = —-210
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Bomnpocs! pis 3x3amena (3 kypce 6 cemectp)

Bonpocs! 1151 npoBepku ypoBHsi o0yueHHocTH «3HATD»

1. OcobenHocTH 3a/1a4M YUCIEHHOTO TUPepeHInpOBaHUS.

2. BiusitHue BeNWYMHBI 1Iara YHCJIEHHOTO MHTETPUPOBAHMS Ha TOYHOCTh
BBIYUCIICHUS.

3. Bo3M0XHOCTh HEOIPAHUYEHHOTO YMEHBIIICHHS IOTPEIIHOCTH UHTETPUPOBAHUS
yTEM MOCJIEA0BATEIBHOTO YMEHBIIICHHS 11ara HHTETPUPOBAHMSL.

4. YcioBus CylIeCTBOBaHUS U €AMHCTBEHHOCTH pelieHus 3anayu Komm.

5.'pynma MeTonoB, cojepkamas METOJ IOCJICIOBATEIbHBIX MPUOIMKEHUN
peurenus 3anaun Komm.

6. ®opmynupoBKa 3a7adud YHCICHHOTO HWHTETPUpOBaHUs AuddepeHITnaTIbHOTO
YpaBHEHUS.

7. OLleHKa TOYHOCTH NpPHU YHMCICHHOM HMHTETPUPOBAHUU AU depeHIraIbHbIX
ypaBHEHUHN MeToA0oM Junepa u Pynre-Kyrra.

8. [Ipenmer, 3ajaya U OCHOBHBIE HOHATHSA MaTeMaTUYECKOIro
IpOrpaMMHUPOBAHUSI.

9. Knaccudukanus 3aa4 MaTeMaTH4e€CKOro MPOrpaMMUPOBAHUS.

10. ba3zucHbie (OCHOBHBIE) U CBOOOAHBIC (HEOCHOBHBIC) HEU3BECTHBIE CHUCTEMBI
JINHENHBIX YPABHCHUH

11. ba3ucHsle pemieHus: cuctembl. Yuciio 0a3uCHBIX peleHuH.

12. lomyctumbie Oa3ucHble pemieHus. VX ponb B pemieHUH 3a1ad JIMHEWHOTO
IpOrpaMMHUPOBAHUS.

13. 3aymaya IMHEWHOTO MTPOTPaMMHUPOBAHUS U €€ 001Ias popMma.

14. IlpuBenaeHne 3agayd JUHEHHOTO NPOrPAMMHPOBAHUS K KaHOHUYECKOU
dbopwme.

15. 'eomeTpuueckasl UHTEpHpPETALUA 33141 JTUHEHHOTO MPOrPaMMUPOBAHUS.

16. Bo3mMoKHBIE MHOKECTBA PEIICHUH 3aa4H JIMHEHHOTO MPOTPAaMMHUPOBAHHUSL.

17. Obmias xapakTepuCcTHKa CUMITJIEKCHOTO METO/IA.

18. 3anonHeHNe HAYAIbHON CUMIUIEKC — TaOTHUIIBI.

19. Kputepuii onTUMaasHOCTH TJIaHA 33J1a4¥ JIMTHEWHOTO MPOTPaMMHUPOBAHUS.

20. MeTtoa nmocTpoeHUs HOBOTO TJIaHa B paMKaX CUMILIEKC — METO/Ia.

21. ITousTre BcrioMoraTeIbHON 3aayu.

22. Teopus nBONCTBEHHOCTH. Buapl MaTeMaTHYECKUX MOJEICH JTBONCTBEHHBIX
3azay.

23. [lpaBuna coctaBieHUs] JBOMCTBEHHbIX 3anay. IlepBas u BTOpas TEOpeMbl
JIBOMCTBEHHOCTH.

24. Matemartuueckasi MOJIeIb TPAHCIIOPTHOM 3ajauH.

25. Mopenb TpaHCIOPTHOM 3a7a4u B (popMe TaOIHIIBI.

26. banancupoBKa TpaHCHIOPTHOM 3aa4H.

27. MeTon ceBepo-3amaiHOTO yTJa.

28. O6m1as xapakTepucTUKa METOIa TIOTEHIIUAJIOB.

29. IlpoBepka 1u1aHa TPaHCIIOPTHOM 3a/1a4l Ha ONTUMAJILHOCTb.

30. AnropuT™m NOCTPOEHUSI HOBOTO TJIAHA B METO/1€ TOTEHIIMAIOB.

Bonpocs! Ajist npoBepku ypoBHs 00yueHHOCTH «YMETD)»
1. Pemenue 3agaun yucieHHOro nuddepeHupoBaHusl.

2. IlpoBepka ycCIOBUW CYIIECTBOBAHMS W €AMHCTBEHHOCTH PEIICHHS 3aJaud
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Komm.

3. Pemenne 3amauM  YUCIEHHOTO HHTErpUPOBaHUA AU(PPEpeHLnaTbHOTO
ypaBHEHMUS.

4. OnpeneneHue TOYHOCTHU npu YUCJIICHHOM UHTETPUPOBAHUU
muddepeHnranbHbIX ypaBHEeHUN MeTo10M Diinepa u Pynre-Kyrra.

5. CocTaBiieHHEe MaTE€MaTUYECKOM MOJIEIN JMHEHHOro MpOrpaMMHUPOBAHUS B
0o0111eEM BUIE.

6. Onpenenenue 1eaeBoil PyHKIIMU U CUCTEMbl OTPAHUYECHHUI 3a1a4d JIMHEWMHOTO
IPOrpaMMHUPOBAHMUS.

7. PazneneHre HEU3BECTHBIX CHUCTEMbI JIMHEMHBIX YpaBHEHWI Ha Oa3uCHbIE
(OCHOBHBIE) ¥ CBOOOIHBIE (HEOCHOBHEIE).

8. HaxoxaeHnne 6a3ucHBIX pEeIICHUH CHCTEMBI.

9. [locTpoenne 06IACTH PEIICHUN.

10. Br16op AOMTyCTUMBIX Oa3UCHBIX PEUICHUI CHCTEMBI.

11. ITocTpoeHue JIMHUI YPOBHS U HOPMAJIEH K HUM.

12. ccnenoBanue NOBEAEHUS LENEBOM (yHKIMHM Ha 00JACTH JOIYCTHUMBIX
pELIEHUH [IPU IOMOILY JIMHUKA YPOBHSL.

13. Cenenue 3a1a4u JJUHEHHOTO MPOrPaMMUPOBAHUSI K KAHOHUYECKOMY BUTY.

14. Ilpumenenne  rpauyeckoro MeETOAA  pelleHHus  334ad  JIMHEWHOTO
IPOrpaMMHUPOBAHHSI.

15. Pemienue 3aga4 TMHEHHOTO NPOTPAMMHUPOBAHUS C IBYMS IEPEMEHHBIMH.

16. Pemenue 3aa4 TMHEWHOTO MPOTPAMMHUPOBAHUS C N TIEPEMEHHBIMHU.

17. TloctpoeHne MHOTOYTOJPHUKOB ¥ MHOTOTPAHHUKOB pEIICHUN 3a7auu
JMHEHHOTO POrPaMMUPOBAHUSL.

18. Haxoxaenue 3kcTpeMyMma 1es1eBor (QyHKIIHH.

19. Tlepexoxa OT 3a/ayu Ha HAXOXIACHUE MAaKCUMyMa K HaXOXJICHHIO MUHUMYyMa
1 Ha00OPOT.

20. OGecrnieyeHne HEOTPUIIATEITHHOCTU MTEPEMEHHBIX.

21. Haxox/ieHue OMopHOTo peuIeHHs 3a/1a4y JIMHEHHOTO MPOrpaMMUPOBAaHMSL.

22. 3agadya 00 WCIMONB30BAHUU CHIPHS; AJITOPUTM CHUMILIEKCHOTO METOJa €€
pEIICHUS.

23. IIpeoOpasoBanue 1eneBoi QyHKIINN.

24. Y y4iieHue oropHOTo pelieHus.

25. CocraBiieHne IBOMCTBEHHBIX 3a/1a4.

26. Mojenb TpaHCIIOPTHOM 3a/1auu B popMe TaOJIULIBI.

27. MeTon ceBepo-3amaiHOTO yTJa.

28. MeTo MUHUMAJILHOTO Tapuda.

29. IIpoBepka 1uTaHa TPAHCIIOPTHOM 3a/1a4u HA ONITUMAIILHOCTD.

30. AnropuT™M NOCTPOEHUSI HOBOTO TJIaHA B METO/I€ TOTEHIIUAJIOB.

Bonpocsl asst npoBepku ypoBHsi 00yyeHHOCTH «BJIA/TETD»
CTyneHT [OKEeH BIaJeTh HAaBbIKAMM  MPUMEHEHUST MaTEMaTHYE€CKOTO
MOJICJIMPOBAHUSI CHUCTEM M MPOLECCOB, IO3BOJISIOIIMMHU pEIIAaTh THUIOBBIC 33/1a4H,
NPEACTABICHHBIC HA ITPAKTUYECKUX 3aHATUAX. [IpuMeps! 3a1au:

1. BeluncnauTh 3Ha4eHHE NMpou3BOAHON B Touke X = 0,52 ¢yHKIuM, 337aHHON
TAaOJMYHO, MCIONb3YSd HHTEPNOSIIUOHHYI0 (opmyny Heiorona. Haiitu 3Hauenue
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NPOM3BOHOM, €ClM ee aHanuTuueckoe BhIpaxkeHue f(x) = sh(x) ¥ BBIYUCIUTH
a0COJIFOTHYIO MOTPEITHOCTb.

x;i | 0,45 0,50 0,55 0,60 0,65 0,70 0,75
y; | 0,4653 | 0,5211 | 0,5782 | 0,6367 | 0,6967 | 0,7586 | 0,8223

2. Beruncnaute uHTErpan ot QyHkiuu f(x) = Ha otpeske [0;1,2] mo

1+x2
dopmynam Tparnenuii 1 CUMIICOHA TIPH JIEJICHUHM OTpe3Ka Ha M = 6 PaBHBIX YACTEH.

OueHuTh NOrpenIHoCTh METOJOB UHTETPUPOBAHMUS.
3. Haiitu Tpu urepanuu mo MeToly MOC/IeOBATEIbHBIX MPUOIMKCHUA PEIICHUsS
y! = xy — x?
y(0,1)=1"
{lx—0,1]<0,5; |y —1| <15}

3amaun Komm: { O1eHUTh MOTPEIIHOCTh Y3(X) B MPSIMOYTOJbHUKE:

4. Metogom Dilnepa NpouHTErpupoBaTh 3aaady Kormm: {y /= cosy +3x
y(0) =13
orpeske [0;0,6] ¢ marom h = 0,1 u marom 2h.
5. Beruuciaute 3HaueHue nmpou3BojgHON B Touke X = 0,63 dyHKuuU, 3a7aHHON
TaOJIMYHO, MCIOJB3YySl HHTEpHoAUUOoOHHYI0 Gopmyny Heiorona. Haittu 3HaueHue
MPOM3BOIHON, €CIIM €€ aHaIMTH4YecKoe BhIpakeHue f(x) = sh(x) W BBIYUCIUTH

a0COJIIOTHYIO MTOTPEUTHOCTb.
x; | 045 0,50 0,55 0,60 0,65 0,70 0,75
y; | 0,4653 | 0,5211 | 0,5782 | 0,6367 | 0,6967 | 0,7586 | 0,8223
6. Beruniciauts uHTerpan ot ¢ynkuuu f(x) = 3x 4+ Inx Ha otpeske [1;2,2] mo
dopMmyne Tpameuuil npu JeJeHUM OTpe3ka Ha n = 6 paBHbIX 4YacTted. OIEeHUTH
MOTPEUTHOCTh METOJ[a UHTETPUPOBAHMUS.
7. Haiftu Tpu utepauuy no METOAY MOCJIeI0BATENbHBIX NPUOIMKEHUN pereHus

y/ = 4x — 3y?
3amaun Komm: { y(3) =08 ° O1eHUTh TOTPEIIHOCTh Y3(X) B MPSAMOYTOJIbHUKE:
{Ix—3] <35 y—08] <2}.
8. Meronom Ditnepa IIPOUHTETPUPOBATH 3aza4uy Komu:
/ =
{y Coys((i,)-l__o'f; +2,5x Ha oTpe3ke [3;4,2] ¢ mrarom h = 0,2 u mrarom 2h.

9-15. meroTcst TpH MyHKTA OTIIpaBieHust A, A,, A, OTHOPOJHOTO TPy3a U MATh MTyHKTOB
B..B,,B;,B,,B; ero nasHauenus. Ha nynkrax A ,A,, A, Tpy3 HaxXOAUTCA B KOJIUYECTBE
a,,a,,8, TOHH COOTBETCTBeHHO. B mnyHkTel BB, ,B,;,B,,B, TpeOyeTcs IT0CTaBUTH
COOTBETCTBEHHO b,,b,,b,,b,,b, TOHH rpy3a. PaccTosHus B COTHSAX KMUIOMETPOB MEXKIY
IIYHKTaMU OTIPABJICHUS U HA3HAYEHUS [IPUBEJIEHBI B MATPULIE D :

[TyHKTBI [TyHkTBI Ha3HAYEHUS
OTIIPaBJICHUSA B, B, B, B, B
Al dll dlZ dl3 d14 d15
A2 le d22 d23 d24 d25
AS d 31 d 32 d 33 d 34 d 35

HaiiTu Takol maaH nepeBo30K, MPU KOTOPOM OOIIME 3aTpaThl Ha MEPEBO3KY IPY30B
OyIyT MUHHUMAaJIbHBIMHU.

Vkazanus: 1) cuuTaTh CTOMMOCThH IEPEBO30K MPOMOPIUOHAIBHON KOJIUYECTBY
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rpy3a U pPacCTOSHUIO, HAa KOTOPOE Tpy3 MEpPEeBO3WICS, T.€. A pEIICHUs 3aJadu
JOCTaTOYHO MHUHUMHU3UPOBATh OOMUKA O00BEM IUIaHA, BBIPAKEHHBIA B TOHHO-
KUAJIOMETpax; 2) JJisl pelieHus 3a/1adil MCIOJIb30BaTh METOJ CEBEPO-3aMaHOTO YIiia U
TIOTEHITUAJIOB.

9. a, =50;a, =70;a, =110;

b, =50;b, =50;b, =50;b, =50;b, = 30; D=6

10. a, =90;a, = 70;a, =110;
b, =70;b, = 20;b, =70;b, =40;b, =70; D=|6 8 5 8 5

11. a, =60;a, = 40;a, =80;
b, =10;b, =50;b, = 60;b, =50;b, =10; D=3 1 9 8 4

12. a, =80;a, =60;a, =100;
b, = 40;b, = 60;b, = 40;b, = 50;b, = 50; D=3 6 4 9 2

13. a, =50;a, =30;a, =70;

b, =20;b, =30;b, =50;b, = 30;b, = 20; D=7

14. a, =70;a, =50;a, =10;

w
-
(00]
oo

b, =60;b, =10;b, =30;b, = 70;b, = 50; D=2 3 1 8

15. a, =70;a, =50;a, = 90;
8 4 51 3
b, =10;b, = 40;b, =70;b, = 20;b, = 70; D=3 3 8 5 7|,
8 1 9 3 2
16-23. Pemnth 331241 TUHEHHOTO POTPaMMHUPOBAHUS IPAPUUECKUM METOOM.

16. Z(x) =2x, + X, — min, 17. Z(x) = x, —3x, — min,
X, + X, <12, — X, +X, <6,
2%, — X, <12, —2X, + X, <6,
2X, — X, 20, X, +3X, =2 =3,

2%, + X, > 4. X, —2X, < 2.
X, >0
18. Z(x) =—x, +4x, — min, 19. Z(x) = 4x, —3x, > max,
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2X, +3X, < 24,
—8x, +3X, <24,
2%, —3x, <12,
4x, +3x, 212.
20. Z(x) = %, +2X, — max,
X, <6,
-3%, +X, <12,
X, +X, =20,
X, — X, <0,
X, +2X, <12.
22. Z(X) =3x, +5x, — min,
X, + X, 20,

3X, +X, <3,
S5x, +4x, = 20,
X, — X, 20.

— X, + X, <5,
5x, —2x, < 20,
8x, —3x, =0,
5x, —6x, <0.

21. Z(x)=3x, + X, —> max,
2X, + X, > 4,
X, +X, 20,
X, +2X, 2 2,
X, — X, < 2.

23. Z(X) = 2%, +5x, — min,
2X, =X, 20,
2X, + X, <16,
—2X, +5X, 23,
— X, +2X, <2.

24-31. PemmmTh CUMILIEKCHBIM METOJIOM CJICIYIOIIHNE 3a]1auH.

24. Z(X) =X, +2X, + X; — max, ,
—2X + X, + X3 <2,
=X, + X, +3X; <3,

X, —3X, + X5 <1,

X; >0,]=1,2,3.
26. Z(X) =—3x, —2X, —2X; — min,
X, +X; <4,

2X, + X, +2X; <6,
2X; — X, + 2% < 2,
x;20,]=1,2,3.
28. Z(x) = 2x, —3X, +5x; — max,
— X, +2X, +3X; <3,
{— 2X, +3X, +4X; = -4,
x,20,]=1,2,3.
30. Z(x) =3x, +4X, +X; — max,
X, +2X, + X; <10,
2%, + X, +2X; <6,
3%, + X, + 2%, <12,

x,20,j=1,2,3.

25. Z(X) = 2%, +3X, + 2%, — max,
—3X; + X, + X3 <1,
— X, +2X, +2X, <7,
X, —3X, + X3 <1,
x;20,]=1,2,3.
27. Z(X) =—X, + X, —3X; — min,
— X, +2X, + X, £ 2,
X, +3X, + X3 <6,
X, + X, — X3 <2,
x; 20, ]=1,2,3.
29. Z(x) =—4x, —2X, + X, — min,
3X, —2X, +4X; <6,
{2x1+x2 +3X, <18,
x,20,]=1,2,3.
31. Z(x) = 2%, +3X, + X; —> max,
X, +3X, +5X, <15,
X, + X, + X3 <7,
2%, + X, +4x; <12,
x;20,]=1,2,3.
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OueHo4YHbIE CpeCcTBA
Komnerennus OIIK-1. CniocoGeH pemnaTe HHXEHEPHbIE 3a/1a41 B TPO(eCcCHoHaTbHON
NEATEIbHOCTH C UCTIOJIb30BAHUEM METO/I0OB €CTECTBEHHBIX HAYK, MATEMATUYECKOTO
aHaJIM3a U MOJIEJIMPOBAHUS.

TecToBbIE 3a1aHUA
1. Bmecmo ... 6cmagvme nponyujennoe ciogo. ... MOJI€Ib — MaTEMaTUYECKOE OMHUCAHUE
UCCIIETyeMOT0 SKOHOMUYECKOTO MPOIIecca WIH 00bEKTA.
2. ComocTaBpT€ OIMCAHWE TPEX OCHOBHBIX JTaloOB IMPOBEACHHUS SKOHOMHKO-
MareMaTudeckoro moaenupoBanus ux Homepam. |, I, 111; 1- craBsarcs nenu u 3ana-
Y1 UCCIEAOBAHMS, TPOBOJUTCS KAYECTBEHHOE OMUCAaHUE 00OBEKTa B BUJIE IKOHOMHU-
4yeckoi mojenu; 2- GopmMupyercs mMaTeMaTHdeckas MOJENb U3ydaeMoro oObeKTa,
OCYIIECTBIISIETCS BBIOOp (UM pa3pabOTKa) METOJIOB HMCCIIEIOBAaHUS, MPOBOJIUTCS
nmporpaMmmMupoBanus Mojienan Ha OBM, moaroTaBianBaercs ucxoHas nHpopmaus;
3- OCYIIECTBIISIETCS] aHAJIN3 MaTeMaTHYeCKOU, peaM30BaHHOW B BHJIE MPOrpaMm
st OBM, mpoBefeHrE MallMHHBIX pacyeToB, 00OpabOTKa M aHANIM3 MOJYyYEHHBIX
pE3yNbTATOB.
3. Bmecmo ... scmasbme nponywennoe ciogo. O0pa3 Kakoro-mdo 00beKTa, MPUOIIH-
YKEHHO BOCCO3/IAI0OIIUN 3TOT OOBEKT C TOMOIIbIO HEKOTOPOTO A3bIKA HA3bIBACTCS ...
4. Buecmo ... 6cmasbme nNponywjeHHoOe ClO80 U3 NPEeON0NHCEHHbIX 8apuanmos. 3aaada
COCTaBJICHHUS palloHa (3a7a4a O JUeTe, 3a/1a4a O CMECsIX).
HNmeercs n BUIOB KOPMOB, COIEpPIKAIIIUE 1M BUJIOB NMUTATEIbHBIX BEIIECTB (BUTA-
MUHOB). CoziepKaHKe YHCIIa €IUHUIL] MTUTATEIbHbBIX BEUIECTB B 1 KT KaXJ0ro BUja
KopMma HeoOxouMbIi. Takxke N3BeCTHA CTOUMOCTH | KT KOPMOB KaXK7[0T0 BUJA.
Heo6xonumo cocTaBUTh JHEBHOU PalliOH, UMEIOIIUH ... CTOUMOCTh, B KOTOPOM
COJIepKaHHE KaXKJ0TO BHUJIa MUTATEIBHBIX BEIIECTB ObLIO ObI HE MEHEE YCTAHOB-
JIEHHOTO mpejena. (MUHUMAJIbHYI0, MAKCUMAJIbHYIO)
5. Buecmo ... 6cmagbme nponyuennoe cio8o u3z npeoiodcenHvlx 6apuanmos. 3anada oo
MCIIOJIb30BaHUMU PECYPCOB (3a7]a4a TUIaHUPOBAHUS MPOU3BOJICTRA).
JI71s1 U3roTOBIEHUS N BUAOB NPOIYKIIMHU UCIIOJIB3YIOT M BUAOB PECYPCOB. 3amachl
PECYPCOB, YHUCIIO EAUHULL PECYPCOB, 3aTPAYMBAEMbBIX Ha U3TOTOBJICHUE €AUHULIBI
MPOYKIIMU, U3BECTHBI. MI3BECTHA TaKke MpUObLIh, MOTydaeMas OT €IMHHUIIBI
KKJI0TO BUJa MpoAyKiuu. HeoO0XoIMMo COCTaBUTh TaKO# TUTaH MPOU3BOICTBRA,
IIpU KOTOPOM MPUOBLIHL OT €€ peaiu3aluu OyAeT. .. (MUHUMaIbHON, MaKCUMallb-
HOI)
6. O0mas 3amaya IMHEHHOTO MPOrPaMMHUPOBAHMS MOKET OBITh COPMYIHPOBAHA Clie-
JTYIOIIUM 00pa3oM:

n
L= Z cjx; > max(min),
=1

IIPU BBINIOJIHEHUU YCIIOBUI
(

n
Z aijxj < bi (l = 1,2, ,k)

j=1

| n

Zaijxj = bi (l =k + 1,k + 2,...,m)
\j=1
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x;=20(G=12..,1 l<n)
Kaxk nazpiBaroT ¢yukiuio L?
1. ontuManbHOU (QyHKIUEH
2. (yHKIIMEH TIETH
3. JIMHEHHOHN (pyHKUUEn
4. NMHEWHOU (popMOou
5. 1eneBoi GyHKIuen
7. O0mas 3ajaya JMHEHHOTO MPOrpaMMHUPOBAHUS MOXKET OBbITh CPOPMYyIHpPOBaHA Clie-
JTYIOIIMM 00pa3oMm:

n
L= Z ¢cjx; = max(min),
j=1

IIPH BHINOJHEHHHU YCIIOBUIA
( n

Z ax; < b; (i =1,2,...,k)
=

| n
Za”xj =bl(l =k+1,k+2,,m)

kj:l
ijO(j=1,2,...,l, [<n)
Kak nassiBaercs pemenue X = (x4, X5, ..., X, ) JaHHOW CUCTEMBI OTPAHHYCHHUH, ITPH KO-

TOPOM TiesieBasi QYHKIMS IOCTUTAET MUHUMAJIBHOTO UM MAaKCUMAJIbHOTO 3HAUYCHUS?
1. ONTUMAJILHBIN IJIAH
2. KIJIACCHUYECKOE pELICHUE
3. ONTHMAaJIBHOE PEIICHUE
4. JIyd4iiee pelieHue
8. Bmecmo ... scmasbme nponyujennoe crnoso. O0mas 3aaada JMHEHHOTO MPOTpaMMHU-
POBaHUSI MOKET ObITh CPOPMYTUPOBaAHA CIEAYIOITUM 00pa3oM:
n

L= Z ¢jx; = max(min),
j=1

IIPH BBITOJHEHUH YCIOBUH
( n
Z aijx]' < bi (l = 1,2, ,k)

j=1
| n
Zaijxj = bi (l =k + 1,k + 2,...,m)
x;=20(G=12..,1 [ <n)
JlanHbIil HA0Op HEPABEHCTB U YPAaBHEHUIN HA3bIBAECTCS CUCTEMOM ...
9. lycteb B cucreme }7_,; a;;x; = b; (i = 1,2,...,m) nepsbie m (m < n) nepemMeHHbIX
—6azucHble. Kak Ha3bIBalOT OCTABIIMECS 11 — 1M IEPEMEHHBIX ?
CBOOO/THBIE
ONTHMAaJbHbIE
HEOCHOBHBIE
. OCHOBHBIE
10. Yemy paBeH paHr MaTpuilbl A = (aij),i =12,...m;i=12,...,n

Ll
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11.

12.

13.

14,

15.

16.

17.

18.

MaKCHMaJbHOMY YHCTy HE3aBHCHMBIX CTOJIOTIOB MATPHIIBI
MaKCHMaJIbHOMY YHCTy HE3aBHCHMBIX CTPOK MaTPHIIBI
MaKCHMaJIbHOMY pa3Mepy OTIMYHOTO OT HYJISI MUHOPA MaTPHUIIBI
MUHUMaJIBHOMY YUCITy HE3aBUCUMBIX CTPOK MaTPHIIBI
. HaMMCHBIIIEMY U3 YHCET M U N
Bmecmo ... scmasbme nponyujentoe cioso. bazucHoe penieHne, B KOTOPOM XOTsI ObI
OJTHAa U3 OCHOBHBIX ITIEPEMEHHBIX pPaBHA HYJIIO HA3bIBACTCH ...
Bmecmo ... 6cmasbme nponywennoe ciogo. PerieHne m JITHMHEHHBIX YypaBHEHHN C N
NIEPEeMEHHBIMH, B KOTOPOM BCE€ N — M HEOCHOBHBIX TEPEMEHHBIX DPAaBHBI HYIIO
Ha3bIBACTCH ...
Bmecmo ... scmagbme nponywennoe ciogo u3z npeonodxceHuvix sapuanmos. Ecnu
JUISE CUCTEMBI M JIMHEHHBIX YPaBHCHUU ¢ N MEPEMEHHBIMH M < N PaHT MaTPHIIBI
KOA(PPUITUEHTOB MTPH IEPEMEHHBIX PaBEH M, T.€. CYIIECTBYET XOTsI ObI OJHA TpyIIa
OCHOBHBIX TICPEMEHHBIX, TO 3Ta CHUCTEMa SIBIIACTCA ..., MPUYEM KaKIOMY IPOH3-
BOJILHOMY Ha0OpYy 3HAYCHHHI HEOCHOBHBIX NMEPEMEHHBIX COOTBETCTBYET OJHO pe-
IIEHUE CUCTEMBI. (HEOIPEEICHHOM, ONpPeIeICHHON, HECOBMECTHOM ).
Kak Ha3bIBaeTCss MHOXKECTBO, €CITH OHO BKJIFOUAET BCE CBOM I'PAaHUYHBIC TOUKH?

1) 3aMKHyTOE

2) BBIITYKJIOE

3) cBsi3HOE

4) OTKpHITOC
Kakoe MHOKECTBOM TIOJIYYUTCS TPU NIEPECEUCHUH JTIOOOTO YUCIIa BBITYKIIBIX MHO-
KECTB?

1) 3aMKHyTOE

2) BBIITYKJIOE

3) cBs3HOE

4) OTKpBITOEC
Kak Ha3pIBaeTCsI MHOKECTBO TOUYEK, KOTOPOE TPEACTABISET COO0H MHOTOYTOJIBHUIK,
IIEJIMKOM PACIIOJIOKEHHBIN 10 OJHY CTOPOHY OT MPSIMBIX, Ha KOTOPBIX JIEXKAT €ro
CTOpPOHBI?

1) 3aMKHYyTOE

2) BBIITYKJIOE

3) cBs3HOE

4) OTKpHITOC
Kak Ha3bpIBaeTCS MHOXKECTBO, €CITH OHO BMECTE C JIFOOBIMHU JIByMsI TOUYKaMH COJIEp-
KHT BECh OTPE30K, COSAMHSIONINI STH TOUKH?

1) 3aMKHYyTOC

2) BBIMYKIIOE

3) cBsI3HOE

4) OTKpBITOEC
ComocTaBbTe XapaKTEPUCTUKY MHOXKECTBY. 1. BKiltogaet Bce CBOM IrpaHHYHbBIC TOY-
ku; 2. [lepecedeHne 000T0 YMCIIa BBITYKIIBIX MHOXKECTB; 3. MHOTOYTOJIbHUK, I1e-
JIMKOM PACIIOJIOKEHHBIN TI0 OJTHY CTOPOHY OT MPSIMBIX, HA KOTOPBIX JIEKAT €ro CTO-
ponsl; 4. BMecTe ¢ moObIMH IBYMSI TOYKaMHU COJIEPIKUT BECh OTPE30K, COSAMHSIFO-
nuit 9ty Touku. I. 3amkuyToe; |l. Beimykioe; 1. Cesznoe; V. OTkpbiToe

o~ wbdE
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19.

20.

21.

22,

23.

24,

25,

26.

27,

28.

Bmecmo ... ecmasbme nponywennoe cnogo. BplyKiloe 3aMKHYTO€ OTpaHUYEHHOE
MHOKECTBO TOYEK IMPOCTPAHCTBA, MMEIOIIEe KOHEYHOE YHCIO YIJOBBIX TOYEK,
HA3bIBAETCSI BBITYKJIBIM. . .
Kaxkoit siBnsieTcss Touka, €ciii B HEKOTOPOM €€ OKPECTHOCTU COJEPKATCS TOUYKH
TOJIBKO JTAaHHOT'O MHO>KECTBA?

1) BHyTpeHHEH

2) yrioBoi

3) rpaHUYHOM

4) kpaiinei
Kakoii siBisieTcsl Touka BBITYKIOTO MHOKECTBA, €CIIM OHA HE SIBJIACTCS BHYTPEHHEH
HU JI7I51 KAKOTO OTpe3Ka, HETUKOM MPUHAIJICKAIIETO JaHHOMY MHOKECTBY?

1) BHyTpeHHEH

2) yriioBoi

3) rpaHuYHOM

4) kpaitHeit
Kak Ha3pIBaeTCsl TOYKa, €CIM B JIIOOOH €€ OKPECTHOCTU COAEpKarcs KaKk TOYKH,
MpUHAJIeKAIINE TaHHOMY MHOXKECTBY, TaK U TOUKH, HE TIPUHAJICKAIINE eMy?

1) BHyTpeHHei

2) yriioBOM

3) rpaHUYHOM

4) kpaitHei
Bmecmo ... ecmasbme nponywennoe cio6o0. MHOXKECTBO PELICHU COBMECTHOM CH-
CTEMBl M JIMHEWHBIX HEPABEHCTB C N TIEPEMEHHBIMH SIBIISIETCA ... MHOTOTPAHHUKOM
(...MHOTOrpaHHOM 00JACThHIO) B 1 MEPHOM MPOCTPAHCTBE.
Bmecmo ... 6cmagbme nponywennoe cio60o. MHOXKECTBO pELLIEHUI HEpaBEHCTBA C
JBYMsI IEPEMEHHBIMU A11X1 + Qq12X, < by sIBISETCA OOHOU U3 JIBYX..., Ha KOTOpbIE
BCS TUIOCKOCTH JIGTIUTCS MPSIMOM q1X1 + A1,X, = b BKIIIOYAs 3Ty MPSAMYIO.
Br16epuTe 0OCHOBHBIE 3JIEMEHTHI CUMILIEKCHOTO METO/1a.

1) crocob npUBeICHUS CUCTEMbI OIPAHUYECHUI K KAHOHHYECKOMY BHTY

2) crocob ompeeieHus: Kakoro-au00 MepBOHAYAIBLHOTO JTOMYCTUMOIO 0a3uCHO-

rO pEelIeHUS 3aa4u

3) KpUTEpHi MPOBEPKH ONTHUMATBHOCTH HANIEHHOTO PEIICHHUS

4) mpaBWJIO TIEpEX01a K JIyqIeMy (TOYHEee, He XyALIeMY) PEIICHHUEO
Bmecmo ... scmasbme nponywennoe cno6o. ' eOMETpUUECKUN CMBICI ...METOJA CO-
CTOUT B TIOCITIEOBATEIHHOM IEPEX0/€ OT OJHOW BEPIIMHBI MHOTOTPAaHHWKA Orpa-
HUYEHUM K COCEIHEW, B KOTOpOH JuHeWHas (yHKIUS OpUHUMAET Jiydiiee (1o
KpaifHeil Mepe He XyjIiee) 3HadeHne (M0 OTHOMICHHUIO K MU 3a/1a4uu), A0 TeX IMOp
noka He OyJeT HalJIeHO ONTHMAJbHOE PEIIEHUE — BEepIINHA, T/Ie JOCTUTACTCS OIl-
TUMaJIbHOE 3HAaYeHUE (QYHKITUU e (€CITU 3a]ja4a IMEET KOHCUHBIN ONITUMYM ).
Bmecmo ... scmasbme nponywennoe cinoeo. Kpurepuii onTUMaabHOCTH PELICHUS
IIPU OTPEACIICHUH MAaKCUMyMa JIMHEHHOW (DYHKITMU: €CIM BhIpAKEHUE JTMHEHHOMN
GbyHKIIUK Yepe3 HEOCHOBHBIC TIEPEMEHHBIE OTCYTCTBYIOT MOJIOKUTEIbHBIE KOdhDu-
UEHTHI IPU HEOCHOBHBIX NIEPEMEHHBIX, TO PELICHHE. . .
Bmecmo ... scmagbme nponywennoe ciogo. YpaBHEHHE, B KOTOPOM JOCTHUIaeTCs
HanOoJIblIIee BO3MOKHOE 3HAUECHUE MEPEMEHHOM, MEepeBOAUMON B OCHOBHBIE (T.€.
OLICHKAa MUHUMAJIbHA) MPU PEIICHUH 3a7a4 CUMILIEKC-METOJIOM HA3bIBAETCH ...
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29.

30.

31.

32,

33.

34.

35.

36.

37.

38.

39.

Bmecmo ... scmagbme nponywennoe cnogo. Kputepuil onTUMaabHOCTU PEIICHUS
OpyU OINpeAeICHU MUHUMYMa JIMHEHHOW (YHKIIMH: €CIHU BBIPA)KCHHUE JIMHEHHOU
(YHKIIMM Yyepe3 HEOCHOBHBIE NIEPEMEHHBIE OTCYTCTBYIOT OTpULIATENIbHbBIE KO3 Pu-
LUEHTHI IPU HEOCHOBHBIX NIEPEMEHHBIX, TO PELLICHUE ...
[To xkakoMy IMpaBUITy BBIYUCIIAIOTCS KOAPHUIUEHTHI CIEAYIOUIEH TaOIuIbl, IPU pe-
IIEHUH 33]]a4H CUMIUIEKC-METOA0M?

1) mo mpaBuITy MPSIMOYTOJIbHUKA

2) 110 mpaBuiTy OypaBunKa

3) 1O mpaBwITy TPEYTOJIbHUKA

4) 1o mpaBwITy IPABOM PYKH
Bmecmo ... ecmasome nponywennoe cio6o uz npeonoxcennvix eapuanmos. I1o npa-
BUJIY MPSMOYTOJbHUKA BBIYHCIAIOTCS KOI(DPHUIMEHTHI TaOIUIIBI MOCIETYIOIIEro
nrara, Ipy PelieHruy 3aJadd ... METOJAOM (CUMIUIEKCHBIM, Tpadudeckum, ['omopu,
LETTOUYUCIICHHBIM)
Bmecmo ... ecmagvme nponywennoe cnoso. Ilocneanssi cTpoka CUMIUIEKCHOM Ta0-
JUILBI, B KOTOPOM MPUBENECHO YPAaBHEHUMN ISl IMHEHHOW (QYHKIUM LIEJIH HA3bIBACT-
csl...
Bmecmo ... 6cmasbme nponywennoe cnoso. Cucrema, MoixydeHHas MPHU PEIIEHUU
3ajaud CHUMIUJIEKC-METOJOM IIOCJI€ BBEJIEHUS B Hee JOOABOUHBIX IEPEMEHHBIX
Ha3bIBACTCH ...
YTro MOXXHO CKa3aTh O 3a/lade Ha MaKCUMYyM, €CIU IpPHU €€ PElICHHH CUMILIEKC-
METO/IOM B MOCJEIHENW CTPOKE HET OTPULATENIBHBIX KOIP(ULIUEHTOB?

1) HaitieHO ONTUMAJIBHOE PEIICHUE

2) y 3a7a4u HET PEUICHHUS

3) HEOCHOBHEBIC MTEPEMEHHBIC PABHBI HYJTIO
Bmecmo ... scmagbme nponyuennoe cio6o. I1ycTs ipu pelieHnn 3a1a4i CUMILIEKC-
METOJIOM 3aJ]a4d Ha MaKCHMYM B TOCJEIHEH CTPOKE €CTh XOTA Obl OJUH OTpHIla-
TenbHBIN KOdQumuent b; < 0. Cronber TabnMIbI, COOTBETCTBYIOIINI HANOOIb-
eMy 1o MOJYJIIO OTpuliaTeasHOMY Kodduimenty b; < 0 HazbIBaeTcs. ..
Bmecmo ... ecmasbme nponywennoe cnoso. Hwxe npueaeHa (HopMyaupoBKa
TPAHCIIOPTHOM 33J1a4u.

Haiit 00beMbI IEPEBO30K AJI KaXKI0M Napbl «IOCTABILIKK - IOTPEOUTEINb) TaK,

YTOOBI:

1) MOIIHOCTH BCEX MOCTABIIUKOB ObUIH PEaTN30BaHBI;

2) CIpOCHI BceX MOTpeOuTeNel ObUIN YIOBICTBOPCHBI,

3) cymMMmapHbI€ 3arachl Ha MEPEeBO3KY ObLIH OB ...
Bmecmo ... 6cmagome nponywennoe cnogo. Cuctema OrpaHUYeHU TPaHCIOPTHOM
3aJ1a4u 3a7aeTCA B ... hopme
Kak HaszpiBaeTcs MOAM(UKAIUS CHUMIUIEKCHOIO METOJa MPUMEHUTENIbHO K TpaHC-
MOPTHOM 3a1a4e?

1) pacnpeeTuTeIbHBIA METO/T

2) METOJT TOTECHIINAJIOB

3) merox 'omopu

4) metoa MHOKHTEICH Jlarpamika
Yemy paBHBI KOOPPUIMEHTHI TPU NEPEMEHHBIX CUCTEMbI OTPAHUYEHHUI TPaHCIIOPT-
HOU 3a1aun’?

1) enuHUILIEC WA HYITIO

2) eIUHULE
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3) Hymto
4) OHH IOJIOKUTEIIBHBI
5) OHM OTPHIIATEIILHBI

40. Bmecmo ... scmasbme nponyujeHnoe cioso. TpaHCIIOpTHAA 3a/1adya, B KOTOPOH CyM-
MapHasi MOITHOCTh MOCTABIIMKOB HE paBHa CYMMAapHOW MOIIHOCTH MOTpeOUTeNen
Ha3bIBACTCA ...

41. Bmecmo ... ecmasbme nponywjeHHoe cio6o. TpaHCHOpTHas 3ajada, B KOTOPOM
CyMMapHasi MOIITHOCTh MOCTaBIIUKOB paBHa CYMMAapHOM MOIIHOCTH MOTpeOUTeNnen
Ha3bIBACTCA ...

42. YeMy paBeH paHT 7 CHCTEMbI yPaBHEHUH TPAHCIIOPTHOM 3a7a4uu ¢ N MOCTaBIIMKAMHU
U m notpeoutensimMu’?

Hm+n-1
2)m+n
Aym+n+1
4) Im —n|

43. Bgeoume omeem 6 8ude yenoeo yucia. PaHr cucTeMbl ypaBHEHHH TPaHCIIOPTHOM
3a/1a4d ¢ 3 MOCTABIIMKAMU U 5 TOTPEOUTEISIMU PABEH ...

44, Kak Ha3pIBaeTCsI METOJ| HaX0X/ICHUS IEPBOHAYAIBHOIO PAaCIpEEICHUs IOCTABOK B
TPAHCIIOPTHOM 3a/1aye, B KOTOPOM MEPEMEHHOM B JIEBOM BEPXHEM YTy AAOT Mak-
CUMAaJIbHO BO3MOXKHOE€ 3HAUYE€HUE WJIM, MHBIMH CJIOBaMHU, MAKCUMAJIbHO BO3MOXKHYIO
MOCTaBKY?

1) MeTo]1 «ceBepo-3aIagHoToy yria
2) pacrpeeuTeIbHbIH METO/T

3) MeTO/] HAMMEHBIIIUX 3aTPAT

4) metoa MHOKHTENICH Jlarpamka

45. Kak Ha3bpIBaeTCSl METOJ HAXOXKJICHUS pacIpeielieHus MOCTaBOK B TPAHCIIOPTHOM 3a-
Jade, B KOTOPOM Ha KaXJOM IIary MaKCHMajbHO BO3MOXKHYIO MOCTAaBKY CIEIyeT
JlaBaTh B KJIETKY C HAMMEHBIIUM KOA(PPUITUEHTOM 3aTpat?

1) MeTon «ceBepo-3anagHoroy yria
2) pacnpeeuTeNbHBIA METO/T

3) MeTO/I HAMMEHBIIIUX 3aTPaT

4) meton MHOXKHUTEIEH Jlarpamka

46. JlomaHas ¢ BepIIMHAMH B KJIETKaX MATPHIIB U 3BEHBSIMU, JICKAITUMU BJIOJIb CTPOK U
CTOJIOLIOB MaTPULIbI, yIOBIETBOPSIOLIAs YCIOBUSIM:

1) cBsi3HOCTH, T.e. W3 JIOOOW €€ BEPIIMHBI MOXKHO TOMACTh B JIIOOYIO IPYTyIO
BEPILKHY 10 3BEHbSIM JIOMAHOM.

2) B KaXKIOW BEpIIMHE JJOMAHOW BCTPEUYAIOTCS JIBa 3BEHA, OJTHO M3 KOTOPBIX pac-
M0JIaraeTcs MO CTPOKE, APYTroe — MO CTOJIOILY

Ha3bIBACTCH ...

47. Kputepuii ONTUMATbHOCTH PEIICHHUS TPAHCIIOPTHOM 3amadu (GpopmyiupyeTcs cie-
JTyIOIMM 00pa3oM: 0a3ucHOE pacnpe/iesieHne MOCTaBOK ONTUMAIBLHO TOT/Ia U TOJb-
KO TOT/1a, KOT/Ia OLIEHKH BCEX CBOOOIHBIX KIIETOK ...

48. Bmecmo ... cmasbme nponyueHnoe ciogo. OTKpbITas TPAHCIIOPTHAS 3aja4a pelia-
€TCsI CBEJICHUEM €€ K ... TPAaHCTIOPTHOM 3aj1aue.

49. Ecnii B TpaHCIIOPTHOM 3a/1aue 00bEM 3aracoB MPEBbIIIAET 00bEM MOTPEOHOCTEH, B
paccMOTpEeHHE BBOST

1) GUKTUBHBIN ITyHKT MOTPEOICHUS
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2) (QUKTHBHBIN IyHKT MPOU3BO/ICTBA
3) U3MEHEHHUS CTPYKTYPHI HE TPEOYIOTCS
50. Bmecmo ... ecmagvme nponyujeHHoe Cl080 U3 NPeoloNHCeHHbIX sapuanmos. DUK-
TUBHBIN MTyHKT MOTPEOJICHUS B TPAHCIIOPTHOW 3a7a4e BBOJAT, €CIIM O0BEM ... TIpe-
BBHIIIIAET 00BEM ... (3amacoB, MOTPEOHOCTEH)
51. Ecnu B TpaHCIOPTHOM 3a/1ade 00beM MOTPEOHOCTEH MPEBBINIACT 00BEM 3alacoB, B
pPaccMOTpEHHE BBOJIST
1) GUKTUBHBIN MYHKT MOTPEOICHUS
2) (GUKTUBHBIN YHKT IPOU3BOCTBA
3) u3MeHEeHHsI CTPYKTYPHI He TPeOyroTCs
52. Buecmo ... 6cmagvme nponyujeHHoe Clo80 U3 NpeodloHCeHHbIX sapuanmos. Duk-
TUBHBIN MyHKT MPOU3BOJICTBA B TPAHCIIOPTHOM 3a/1a4e BBOJST, €CJIM OOBEM ... Tpe-
BEITIIACT 00BEM ... (IOTPEOHOCTEH, 3a11acoB)

Bomnpoce! AJ1s1 MIOATOTOBKY K T€CTOBBIM 3aJaHUAM

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

YTto Takoe ynpaBlIEHHE U IEPEMEHHASI COCTOSHHS B TMHAMUYECKUX MOJEIAX?

Chopmynupyiite npuHIMNI onTUMaibHOCTH bemmana

Kak ¢popmynupyercs 3agaua no nogdopy SMIUPUUECKUX POpMYJI.

Br16op Haumyunieit GyHKIUU.

Oprpadsl. OcHoBHBIE onpenenenus. MaTtpulibl oprpagos. OpLenu u OpUUKIIbL.

HeopuentupoBannbie rpadsl. OcHoBHBIE onpenenenus. [lonnbiii rpad Kn. Matpu-

bl rpados. Lukiel, nenu. JloctuskuMocTs. CBSI3HOCTB.

DiinepoBbl M TaMIIIBTOHOBKI rpadbl. 3agada Ditepa.

Hepesss, aec. OcTtoBHOE nepeBo rpada. [{ukimomaTnueckoe 1 XpoMaTHYECKOE YUCIIA

rpada.

10.Yto moHMMAETCS 1O cHcTeMaMH MaccoBoro obcimykuanus (CMO) 1 11t 9ero oHU
IpeaHa3HAYECHBI?

11.B uem cTouT 1enb, mpeamet 3aaaun Teopun CMO?

12.Kakue 6510ku BritoyaeT cxema CMO?

13. Yto moHumaeTcs moj Xxapakrepuctukoii 3ppexruBHocTr padoTel CMO?

14. Cnyuaiinbiit mponecc (CIT) kakoro tuna nporekaer B CMO?

15. Kakoii nponecc Ha3piBaeTcs ciiydailHbiM? [IpuBeanTe npumepsl.

16. Kakoii CII na3zpiBaetcs MapkoBcKkum?

17. Yro npencrasiusier coOoit rpad COCTOSIHUM CUCTEMbI?

18. Kakue CII Ha3bIBatoTCS JUCKPETHBIMU?

19.Kakue CII Ha3piBatoTCs HENPEPHIBHBIMU?

20./laiiTe onpenenenue cocTosiHus 0€3 BbIXoj1a, 6€3 BXo/1a.

21.Kaxkas cuctema Ha3bIBaeTCs IProiuyeCcKon?

22.J1aiite onpenenenue CII ¢ TUCKpETHBIM M HEMPEPHIBHBIM BPEMEHEM.

23.Yto HazpiBaeTCsi, MapKOBCKOH 11ETbIO?

24.Yto coOol IpeICTaBISIOT BEPOSITHOCTH COCTOSTHUMN?

25.Kakas MapkoBckas 11enb Ha3bIBa€TCS OJHOPOAHON (HEOTHOPOTHOM )?

26.JlaiiTe ompenencHUEe BEPOSTHOCTEM COCTOSHUI CHUCTEMBI, B KOTOpPOHl MPOTEKAeT
MapKOBCKHM CITy4alHBIN ITPOLIECC C HENPEPBIBHBIM BPEMEHEM.

27.YT0 Ha3bIBAETCS, TUIOTHOCTHIO BEPOSTHOCTHU MEPEX0a CUCTEMBI U3 COCTOSHUS B CO-
CTOSIHUE?

28.]laiiTe ompenesieHHEe OJHOPOAHOTO U HEOJAHOPOAHOTO MapKOBCKOTO JUCKPETHOTO
33
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IIpoLIECCa C HEMTPEPHIBHBIM BPEMEHEM.

29.KakoBa ¢usnueckas MHTEPHpPETAlsl MPeAeTbHbIX BEPOSITHOCTEH COCTOSHUM Auc-
KpeTHOW MapKOBCKOW CUCTEMBI C HETPEPBHIBHBIM BPEMEHEM?

30.Ha kakue knaccol aenarcs CMO B 3aBUCUMOCTH OT XapaKTepa MOTOKOB?

31.Kak cocraBinsieTcs cucTemMa JMHEHHBIX anreOpandyeckux YpaBHEHHM C HEM3BECTHBI-
MU TIpeIebHBIMU BEPOSITHOCTSAMH 10 pa3MeYeHHOMY T'pady COCTOSIHUM cUCTEMBbI?

32.Kak cocraBisieTcs cucTeMa JIMHEHHBIX anreOpandyeckux YpaBHEHHU C HEM3BECTHBI-
MU TMPEIETbHBIMA BEPOSITHOCTSIMU MO MAaTPHIIE TIIOTHOCTEW BEPOSITHOCTEN MEPEXO0-
na?

33.0mpenenute pazMeueHHBIN Tpad COCTOSHUN CUCTEMBI, B KOTOpOi mpoTekaer Map-
KOBCKHUU CITyYaWHBIN MPOILIECC C HEMPEPHIBHBIM BPEMEHEM

34.OyHKINH, UCTIOJIB3YEMBIE [T IOCTPOCHUS SMITUPUUECKUX (POPMYII.

35.MeTo1 HAaMMEHbBIINX KBAAPATOB.

36.I'eomeTpuueckas HHTEPIIPETALNS 3a/1a4H IOCTPOSHUS SMIIUPUIECKON (POPMYIIBI.

37.B 9em coCTOUT METOJl TMHAMUYECKOTO MPOrPaMMHUPOBAHUS B MHOTOIIATOBBIX 3a/1a-
yax ONTHUMU3AIUU?

38.11puBeauTte npuMepsl JUHAMUYECKOH 3a7jaui ONITHUMHU3ALIHH.

39.'enepupoBanue ciydyallHbIX yucell. ['eHepupoBaHHE CIIy4alHBIX YMCENl, pacrpeze-
JIEHHBIX 10 3KCIOHEHIIMAIBHOMY 3aKOHY PACHPEACICHUS.

40.I'enepupoBanue ciiydailHbIX uncen. I'eHepupoBaHUe CIydaillHBIX YHCENl, pachpese-
JIEHHBIX 110 HOPMAJIbHOMY 3aKOHY PacIpeieICHUsI.

41.T'enepupoBanre ciydaiiHbix yucen. [IceBmpociayyaiinpie yncna. I'enepupoBaHue mo-
CJIeI0BATEILHOCTH PABHOMEPHO PACIPEACIICHHBIX CITyYailHbIX YHCET.

42.Kak UMUTHPYETCS PACCTOSTHUE MEXAY JABYMS CIy9aiHBIMHU COOBITHSIMHU ITyacCOHOB-
ckoro notoka? Kak Ha mpakTUKe ONpeAesuTh HHTEHCUBHOCTh MOPOXKIAIOIIEro Mo-
TOKa CITyYalHBIX COOBITUI?

43.Kak obecrieunth TpeOyeMblii BHIXOJHON MapaMeTp CTaTUYECKOW MOJEIH, YIpPaBIsis
BXOJHBIMH BO3JCHUCTBUSIMU Ha Hee? Hanmuimmre alroputM, HapuCyruTe CXEeMy peanu-
3aLMH.

44 Kak ompenenuTh HeoOX0IUMOE YUCIIO UTEPAlMi B CTATUCTHUYECKOM IKCIIEPUMEHTE
JUTSL IOCTHXKEHUS 3aJaHHOM TOYHOCTH?

45.Kak paccunTtaTh peHTHHT MpoeKTa B IKcriepTu3e metogoM Kemenn? Kak paccunrtath
00BEKTHBHOCTH dKCTIEpTa?

46.Kak cocTaBiseTcsi CUCTEMa JTMHEHHBIX alreOpanvdecKux ypaBHEHHH C HEM3BECTHBI-
MU TIPeeTbHBIMU BEPOSITHOCTAMH 10 pa3MEYeHHOMY I'pady COCTOSIHUM CUCTEMBbI?

47.Ha xakue xnaccel geistcas CMO B 3aBUCHMOCTH OT YHCJIa KAHAJIOB?

48.Ha kakue knaccel aenarcss CMO B 3aBUCUMOCTH OT JUCHUIUIMHBI 0OCTYKUBAHUS?

49.Ha kakue kinacchel aensarcss CMO B 3aBUCUMOCTH OT OrpaHUYEHUS ITOTOKA 3asBOK?

50.Ha kakue xnaccol gensates CMO B 3aBUCMMOCTH OT KOJIMUECTBA ATAINOB 00CTyXUBa-
HUS?

51.KTo BepBbie 3aHUMAIICS HCclieqoBaHuEM MHOTOKaHaIbHBIX CMO ¢ oTkazamu?

52.Kaxk Ha3bIBaeTCA MOJIETh CIy4alHOTO TPOIEcca, MPOTEKAONIET0 B MHOTOKaHATILHOM
CMO c otkazamu?

53.YT0 noHuMAaeTCs Mo «IIOTOKOM OOCITYy>KMBaHHI) 3a1BOK?

54.Kak BeIMISLINT pa3MeueHHbli rpad mis MuorokanaibHoii CMO ¢ oTkazamu?

55.Kakue BepostHocTH cocTosiHUM CMO Ha3bIBarOTCs NPEAEIbHBIMH M KAKON PEXHUM
(YHKIIMOHUPOBAHUS OHHU XapaKTEPU3YIOT?

56.Yto npencrapiser co0oil mpuBeAeHHAs MHTEHCUBHOCTH BXOJAILETO TTOTOKA U KaKO-
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Ba €IMHULIA U3MEPEHHUS 3TOTO NIOKa3aTess?

S7.Ilepeuncante OCHOBHBIE MpEAETbHBIE XapaKTEPUCTHKU dPPEKTUBHOCTH (HYyHKIHO-
HUpOBaHus n-kaHajapHOM CMO ¢ oTKa3amu.

58.JlaiiTe ompeneneHre BEPOSATHOCTEH COCTOSHUM CHCTEMBI, B KOTOPOH MPOTEKaeT
MapKOBCKHI CITy4YalHBIN MPOLECC C HEMPEPHIBHBIM BPEMEHEM.

59./lalite ompenenieHne OJHOPOJHOIO M HEOJHOPOJHOTO MapKOBCKOTO TUCKPETHOTO
IpoILiecCa C HEMPEPHIBHBIM BPEMEHEM.

60.3amkHyTass MHOrokaHainbHass CMO.
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