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1 IEJIHW OCBOEHUA JUCHUIIJIMHBI

Kypc «YuclieHHbIE METO/bI U HCCIIEIOBAHUE ONEpAlMi» MOKHO pasOMTh Ha JIBE HaCTH —
YyciieHHsle MeToibl, MccnenoBanue onepauuid. Llenblo mepBoi 4acTH Kypca sBJISCTCS U3yUeHHC
pa3sIMYHBIX METO/0B NPUOIMKEHHOIO PELIEHUS C MOMOLIBIO KOMITBIOTEPA TAKUX MaTeMATHYECKHX
3a/1a4 KaK: pellicHHe YPaBHEHHUH, pELIEHHE CUCTEM JIMHEHHBIX YpPaBHCHHUH, YHCICHHOE HHTEIPHPO-
BaHMe, NpubImxenue QyHKuMiA, peteHue nuddepeHnHanbubX ypasHenui. [lenabio Bropoi yacTy
Kypca ABJISETCS I03HAKOMUTE CTYIEHTOB C HEKOTOPBIMM MATEMATHYCCKUMU METOAAMU OIITHMH -
LIMM Ha NpUMepe CIEAYIOMNX 3a1a4: 3ajada JIMHEHHOro IpOrpaMMUpOBAHMs, B TOM 4YHCIEC H
TpaHCIOPTHAs 3a/1a4a, HEKOTOPBIE 3a1a4y JAMHAMUYECKOTO POrpaMMHUpOBaHHUs (3a1ada O paciipe-
JIEJICHAH PECYPCOB, 3a/a4a 0 3aMeHe 000py10BaHUs).

[1pu 7TOM y CTYEHTOB BbIPA0ATBIBAIOTCS MOHUMAHME TOIO, YTO 3HAYUT NPHOJIHIKCHHO pe-
LIATH TY WK HHYIO NPUKIQIHYIO 33/1ady; YMEHHs TPAMOTHO CTaBHThb 3a1a4u, 00MpaTh MOJIENH U
METOJIbl Ul UX PEIIeHUs, CO3/1aBaTh AJITOPUTMbI PELIEHHs JTHX 3a[a4 Ha KOMIIbIOTEPE, 3alUChl-
BaTh MX B (pOpME IPOrpamm, NPOU3BOJUTH OTJIAAKY HPOrpaMMm, MHTCPIPETUPOBATH NOJIYy4aEMbIC
pe3yibTarhl.

2, MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
JlaHHast AMCLMILIMHA OTHOCHTCSIKOOS3aTe/IbHBIM JUCLMILIMHAM BapUATHBHOM YacTH.
Jlns u3ydeHus Kypca HeoOXOAMMbI HaYallbHbIE 3HAHUA 110 CJICAYIOUIUM AUCLUILIMHAM:
- aireOpa ¥ TeopHUs Yucell,
- MaTeMaTHYEeCKHH aHan3 U 1uddepeHInanbHbIe yPaBHEHHMS,
- OCHOBBI MareMaTH4ecKoi 00paboTku HHGpOpMaLuy,
- coBpeMeHHbIe HHPOPMAIIMOHHbBIE TEXHOJIOTHH,
- IPOrpaMMHUPOBAHHUE.

Jliist TOro 4roObI MPUCTYIHTL K U3y4EHHIO Kypca « HUCIeHHbIE METO/Ibl U UCC/ICIOBAHME OT1C-
paiuii», CTYAECHT JI0JIKEH 3HATh:

- OCHOBHBIC YIPaBJISIIOLIME AITOPUTMHUECKUE CTPYKTYPBI,

- OJIMH U3 S3BIKOB IPOrpaMMHUPOBAHUS,

- NOHATUS HENPEPBIBHOMW, MOHOTOHHOH (YHKIHUHU, CKMMAIOLIETO OTOOPaKEHHs, METPHYECKO-
I'0 MPOCTPAHCTBA, JIMHEHHOrO Au(hepeHInaIBHOrO ypaBHEHHs NIEPBOrO MOPS/IKA, MPOU3BOLHOMH,

KacaTelbHOM K rpaduKy (hyHKIHH, PABHOCHIBHBIX CHCTEM M JIP. OCHOBHBIC MOHSTHS U TEOPEMBbI 13
Kypca airedpbl ¥ MAaTEMaTHYECKOIO aHaJIN3a,

- DJICKTPOHHBIE TaOJIMIIBI.

3HAaHMA M yMEHMs, MOJyYEHHbIE B XOJ€ OCBOCHHs JAHHOH JMCLMIUIMHBI, MOHAA00sTCs MpH
M3y4eHuH Takux nocieayroumx aucuuniaun OOl kak:

KOMIIBIOTEPHOEC MOAEJTUPOBAHHUE,

YaCTHbLIE METOINKH MPEroIaBaHusi MHHOPMATUKHY;

aKTyajbHbIE MPOOIEMbI TPenoIaBaHusl UHPOPMATHKH;

MeTOIKa 00y4eHuss HHPOpMaTHKE;

MPaKTUKYM T10 PeHIeHHIo 3a/1a4 Ha DBM.

3. KOMIIETEHLIUU OBYYAIOIIEI'OCS, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JUCHUITJIUHBI (MOAYJIA)
B pe3yinbrare ocBOCHHS TAaHHOH JUCUUILIMHBI (OPMHUPYIOTCS CIIEAYIOIIME KOMITETCHIMH!

OK-6 — c110coOHOCTB K CaMOOPraHU3aiK 1 CaMO00Pa30BaHHMIO;

[1K-1 — roToBHOCTH pealn30BbIBATH 0Opa3oBaTesbHbIE MPOIPAMMBbl 110 YHEOHBIM [PE/METaM B
COOTBETCTBHH ¢ TpeOOBaHUSMH 00pa30BaTE/IbHBIX CTAH/IAPTOB;

[TK-11 — roTtoBHOCTH HCIOJIb30BaTh CHCTEMATH3UPOBAHHBIE TEOPETHYECKUE W IPAKTHYCCKUE

3HAHMUA JUISI IOCTAHOBKH M PEILICHUS UCCIICAOBATEIILCKUX 3a/1aY B obactn 06pa3OBaH Hsl.



B pesyibTare 0cBOEHMS AUCHMILIMHBI 00 yIaIOLIHHCA 0/KEH:

3HaTh:

- 6a30BbIe ONpEIEIEHHUs U IOHSITHS, TPOOIEMbI OCHOBHBIX Pa3/JesioB YUCIEHHBIX METO/IOB H HC-
ciienoBanus onepauuid (11K-1);

- OCHOBHBIE HTarlbl pereHus 3a1a4 Ha kommbrotepe (ITK-11);

- CTPYKTYpY, Ha3HauyeHus, OCOOEHHOCTH M KPATKYIO XapaKTePHCTHKY (yHKIMOHAIBLHBIX BO3-
MOYKHOCTEH pa3IM4HbIX BbIUMCIUTENbHBIX npoueayp (11K-1);

- COBPEMEHHOE COCTOSIHUE COOTBETCTBYIOIIMX PA3/IE/IOB YMCIEHHBIX METOJAOB W HCCJICA0OBAHMA
onepalyil U METOJIMKY WX NPUMEHEHHs Ul PelleHHs 3a1ad [POEKTUPOBAHMS CHCTEMHOIO aHalusa,
ucclieaoBanus onepauuit (11K-1).

YMmeTs:

- OPUEHTUPOBATHECS B 00JIACTH YHCICHHBIX METOIOB M HCCIEN0BAHUS ONEpalMH, I0/1b30BaTLCS
CleLHAILHON JIMTEPaTypoi B H3ydaeMoid mpemeTHol obnactu (OK-6);

- 060CHOBBIBATH BBIOOP CPE/ICTB JUIS PellieHrst KOHKPETHBIX 3a/1au drciieHHoro ananmsa (ITK-11);

- CBOJMThH IIOCTAHOBKH 3a/@4 Ha CO/ICPIKATeIbHOM ypOBHE K (POPMAIBLHBIM M OTHOCHTH MX K CO-
OTBETCTBYIOLIMM (pOPMATLHBIM MOJIE/ISIM YHCIICHHOTO aHasli3a WK uccnieoBanus onepauui (MK-1);

- OPHEHTHPOBATHCS B CTPYKTYPE MaTeMaTHYeCKUX MOJEIIEH KaK CPeICTBaxX BbIYMC/IUTE/IbHOM Ma-
TEMATHKH, BO3MOJKHOCTSAX M IEPCIIEKTUBAX Pa3sBUTHS ¢ YYETOM HX KOMIIbIOTepHON peamusauuu (ITK-
1).

Bnazers:

- TEPMHUHOJIOTHEH TMpeIMETHOW 00JacTH MUCUMIUIMHBL «YHCIEeHHbIE METObI M HCCIICOBAHHE
onepaumi» (HK-1).

4. CTPYKTYPA U COAEPKAHUE JUCHUIITIMHbBI (MOYJIS)
O611as TPy I0eMKOCTh JJUCIMILIUHBI COCTABIIAET 8 3aUeTHBIX €IMHMLIbI, 288 Jaca.

Bunbl yueOHo# paboThl, BKiItOYas

DopMbl TEKY-
CaMOCTOATEbHYIO pabOTy CTYAE€HTOB

© O0bem yueb- LEro KOHTPOJIs
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HUIA ¢ OLHON ne- 2
pemeHHol.  OTtae- 3
JEHHE U YTOuHe-
HUE KOpHEH MeTo-
J0M Oucekunm.
Meton  npoctoi
utepauuy,  oboc-
HOBaHHWE  CXOJH-
MOCTH  MTepauM-
OHHOro npotecca.
OLeHKa TOYHOCTH.
CpaBHeHHE METO-
J0B.

2 | Pewienne cucteM | 5 5 6 6 30 6/50% PelTHHr-




JIMHEHHBIX  ypaB-
HEHUH. Meton
["aycca. Meton
MOCJEe10BaTE b=
HbIX  MpuOsIHKe-
HUH  (MTepaumi).
CpaBHeHHE METO-
J10B.

— O X 3

KOHTPOJb No |

3 | DneMeHTbl  Mare-
MaTHYeCKOM cTa-
TUCTUKH.  MeTon
HaUMMEHbLIHUX
KBaJpaToB.

11,
12

30

2/50%

PeiTuHr-
KOHTpOJb Ne 2

4 | Unrepnosuposa-
HHE DyHKLUHIA.
[ToctaHoBKka 3ana-
4yu. UnTepnonsuu-
OHHbIA MHOrO4JIeH
Jarpanxa. OueH-
Ka TOYHOCTH pe-
LICHHUA 3aa4yu
MHTEPNOJISLIMH.

13,
14

3]

30

2/50%

S | YUdcneHHble  WH-
TErpupoBaHUe.
®Dopmynsl HbtoTo-
Ha-Koreca. ®op-
MYJIbl npsMo-
YrOJIbHUKOB, Tpa-
neuni, CuMIncoHa.
CpaBHeHHE TOYHO-
CTH METO/10B.
[TpubanxeHHoe
BLIUMCIIEHUE MHTE-
rpajloB ¢ Hanepej
3alaHHON  TOYHO-
CTBIO.

15,
16

30

2/50%

6 | Peienne 0ObIKHO-
BeHHbIX AU de-
PEHLHAIbHBIX
YpPaBHEHUI MEpPBO-
ro nopsiaka. Me-
ton Dinepa. Mo-
AU MLIMPOBAHHbI I
U HCMpaBJIEHHbBIH
MeTolbl  DWepa.
Metoa nporHosa-
koppekuuu. Cpas-
HEHUE  TOYHOCTH
METO/I0B.

17,
18

30

2/50%

PeliTunr-
KOHTpOJb No 3

Bceero 3a 5 cemectp

18

180

18/50%

3ayer

6 cemecTp

7 | Pewenune 3anay
JIMHEMHOrO  Mpo-
rpaMMUpPOBaHUS.
[lpumepsl  3anay.
DopmysiupoBKa

OCHOBHOM  3ajauu
JIMHEHHOrO  Mpo-
rPaMMHUPOBAHUS.
JlBolicTBeHHas

3ajayva.

8 | I'padmueckuii me-
TOJA pelleHus 3a-
nay JIMHEHHOTO
IIporpaMMupoBa-

4/67%

Peitunr-
KOHTpOJb Ne |




HUs.

9 | Cumrexkc-meron. | 6 Dy 4 4 | 4/40%
OtTbicKaHWe — nep- 6,

BOW CUMILIEKC- 7
TabIULLBI.
10 | TpancnopTtHas 6 |9, 2 2 1 2/50%
3ajaya. 10
11| Pewenne  3agau [ 6 | 11 |2 1 PelTHHr-
JMHAMHYECKOTrO KOHTpOJb No 2
nporpaMmMupoBa-
HUS. [Tpumepsl
3agad. [locraHos-
Ka 3aladd  JauHa-
MUYECKOro  Ipo-
rPaMMUpPOBAHUS.
[TpuHuun nosran-
HOTO  MOCTPOEHHS
ONTUMAJIBLHOTO
ynpaBJieHHUsl.

12 | KomGuHaropHas 6 12, |2 4 1 4/67%
3ajaya pacnpene- 13,
JIEHHSI. 14
13| 3agaua o 3ameHe | 6 | 15, |2 2 | 2/50%
00opynoBaHHs. 16
14 | Henuneiinoe npo- | 6 | 17, |2 2 2 2/50% PeiiTuHr-
rpaMMHUpOBAHHE. 18 KOHTpOJIb No 3
Bcero 3a 6 cemectp 18 18 9 18/50% Dk3ameH /A
Bceero 36 36 189 36/50% 3ayer,
JK3aMeH /.7 F J

5. OBPA30OBATEJIBHBIE TEXHOJIOI'MA

[pouece u3siokeHus yuyeOHOro Marepraia Ha JIEKLUUM COMPOBOXKIACTCS JAEMOHCTPALMENR KOM-
MBIOTEPHON [IPE3eHTAlUK 110 paccMaTpuBaeMod Teme. JUIs U3ydeHusi HOBBIX pa3/IesioB MPOBOJATCS
11pO0JIEMHBIE JIEKIIIH.

Pelenue 3a1a4 Ha 1abOPaTOPHBIX 3aHATUSX BBITOJIHAECTCA B ABYX PEKUMAX: C UCIHOJIb30BAHUEM
KOMITBLEOTEPA U ITOCIIEYIOIEH OTIAIKONW HPOrpaMMBbl, IIPOBEICHAEM YKCIIEPUMEHTa 110 PaboTOCIIOCO0-
HOCTH [IPOI'PaMM [IPU Pa3IMYHBIX UCXOJHBIX JaHHbIX, [IPOBEJIECHUE BLIYMCIUTEIILHOIO SKCIIEPUMEHTA U
03 MCIOJB30BAHUS KOMITBIOTEPA C JTATbHENINEH UMUTALMEN pabOThl KOMIIBIOTEpPA TP HAIMYUH CO3-
JIAHHOH [IPOIPaMMBbI.

6.  OLIEHOYHBIE CPEJCTBA JJISI TEKYLHIEIO KOHTPOJIS YCIIEBAEMOCTH,
MPOMEKYTOYHON ATTECTALIMU O UTOT'AM OCBOEHUS JIUCLIATIIMHBI
U YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSITEJILHOM PABOTbI
CTYJAEHTOB

B redenue S5, 6 ceMecTpOB CTYAEHTHI BHIMOJHAIOT JOMAIHHE 3aJlaHus, B 6 ceMecTpe MUInyT
OJIHY KOHTPOJIbHYIO padoTy, KaXK/blii CEMECTP MPOBOJUTCS IO TPU PEHUTUHI-KOHTPOJIs. [Ipomexy-
TOYHOMW aTTeCTalMCH B 5 ceMecTpe sBJIIETCs 3a4eT, B 6 CeMeCTpe — HK3aMeH.

KontposbHas pabora:

Bapuasnr 1

1. TlocTpouTs Ha IUIOCKOCTH 00JaCTb PEIIEHUH CUCTEMBbl JIMHEHHBIX HEPABEHCTB U
reOMETPUYECKM HAlTW HauMeHbllee W HamOosiblllee 3HAYEHHE JUHEHHOH (QYHKLUUM [ B ITOH
obiactu:

J —X, +x,<3 _

5x, +3x, <97 J=3x 1 4x

X, +7x, 277

2. JUis W3rOTOBJICHHMs pa3IMYHbIX W3lenud A U B ucnonw3yrores Tpu BHAa cbipbsd. Ha
MPOU3BOACTBO €AMHMIBI M3/ienusi A TpeOyeTrcst 3aTpaTHTh ChIpbsi ME€PBOro BHJAa 16 KI, ChIpb
BTOpPOro BUAa — 8 KI, ChIpbs TpeTbero Buja — S5 kr. Ha mpou3BoacTBO equHMLbl u3aenus B



TpeOyeTcs 3aTpaTUTh ChIPbs IEPBOTO BUIA 4 KT, ChIpbs BTOPOrO BHJA — 7 KI', ChIpbs TPETHEIO BH/IA
— 9 kr.

[Tpou3BOACTBO OOECIEeYeHO ChIpheM MEPBOTO BHJA B KOJIMYeCTBE 784 KI, CBIPLEM BTOPOTO
BH/IA B KOJIMYECTBE 552 KT, CHIPbEM TPEThEro BUJa B KouyecTBe 567 Kr.

[Tpu6bLIL OT pean3alny eMHUIBI TOTOBOTO U3/eust A coctaBiseT 4 py0., a uznenus B — 6
pyOueit. CocraBuTh IUIAH [POM3BOJACTBA u3Aenud A u B, obecneymBaromuii MakCHMaJlbHYIO
NpUOBLIbL OT UX pealn3aliH.

PemnTh 3a1a4y CUMILIEKC-METOAOM.

JlaTh reoMeTpUUYECKOE UCTOJIKOBAHUE 3a1a4H.

3. Jlns mpou3BOACTBAa [JBYX BHMAOB u3jenuid A u B ucnomesyrores  TpH THIQ
TEXHOJIOTMYECKOro o0opyaoBanus. Ha MpOM3BOACTBO eIMHULbBI H3leaus A 00opyjloBaHue
IEPBOIO THIA MCIOJIL3YETCss 5 4acoB, 000pyA0BaHME BTOPOro Tuila — 3 vaca, a odopylnoBaHue
TpeThero Tna — 26 dacos. Ha 1npou3BOACTBO €IUHULbI U3enus B obopynoBaHue NepBoro Tuia
MCIoJL3yeTea 2 yaca, 000py/l0BaHKe BTOPOro THIA — 3 Yaca, a 000py10BaHHE TPETLErO THIIA — 3
yaca.

Ha wsroroBieHue BceX H3JACIUNA QIMUHUCTpALUs MPEANPUATHS MOKET [PEAOCTaBUTH
060pyI0BaHKE MEPBOTO THIA He Goliee yeM Ha 505 yaco, 060pyi0BaHHE BTOPOro THIA — He DoJlee
yem Ha 393 yacoB, 000pyI0BaHKUE TPETHETO THIIA — He Oosiee ueM Ha 348 4acos.

[IpuOblIb OT peaTn3auyy eJMHKEIBI TOTOBOTO H3/elus A cocrapiseT 7 pyounei, a usaenus B —
4 pybus.

CocTaBuThb IJ1aH IIPOM3BOCTBA M3/leinit A u B, obecreunBaroni MakCUMalbHYyO MPUOLLIb
0T peallu3aluH.

Pemmth 3a7a4y CUMILIEKC-METOIOM.

4. Ha tpu 6a3bl A, Aj, A3 IOCTYIHI OJHOPO/IHBIN rpy3 B KouuecTBe 200 Ha O6aszy Aj, 150 na
6a3y Ay, 150 Ha Ga3y Aj;. IlogydeHHBIH rpy3 TpeOyeTcs nepeBeCcTH B MATh YHKTOB B KOJIHYECTBEC
90 B myuxt By, 100 B nynkt B, 70 B nmyukr B3, 130 B mynxt By, 110 B nynkt Bs. Paccrosinue
MEXIYy IYHKTAMH OTIPABICHUS W [YHKTaMM Ha3HAY€HMs 3aJaHO MaTpHIEH pacCTOsHHH

12 15 21 14 17\1
D=l 14 8 15 11 21J. CTOMMOCTh TIEPEBO30K IPONOPLMOHAIBbHA KOJMYECTBY Ipy3a M

(19 16 26 12 20

PACCTOSIHUIO, HA KOTOPOE ITOT I'Py3 MIEPEBOZUTC.

CrulaHupoBaTh MEPEBO3KH TaK, YTOOBI MX 001Lasi CTOMMOCTh OblLIa MEHHUMAaJIbHA.

VkazaHue: BBHJY NPONOPUUMOHAILHOCTH 3aTpaT KOJIMYECTBY Ipy3a MU PACCTOAHHUIO UL
PCIICHHS 3a[aul JIOCTATOYHO MHHMMHU3UPOBaTh OOLIMH 0OBEM IJIaHa, BBIPAKEHHbIH B TOHHO-
KHJIOMETpax.

Bapuanr 2

1. TlocTpouTh Ha MJIOCKOCTH 00JACTb PEHIEHUH CUCTEMBbI JIMHEHHBIX HEPAaBEHCTB U
reoMeTpUUeCcKM HaliTH HauMeHbllee W Haubolbliee 3HAYCHHE JIMHEHHON (QyHKIMM f B 9TOM
obJlacTu:

x, +4x, <53 _
x, —x,<3 J=93 + 2%
7x, +3x, 271

2. JIis W3rOTOBJEHWS pa3IdyYHBIX u3lenuii A M B ucnonb3yiroress Tpu Buja Chipbsi. Ha
NPOM3BOJACTBO E€AMHMILI U3jesnss A TpeOyercst 3aTpaTUTh ChIpbsl [1E€PBOro BHJa 12 Kr, ChbIpbst
Broporo Buga — 10 Kr, ceipbst TpeTbero Bujaa — 3 Kr. Ha mpou3BoAcTBO eauHMIbl M3jeius B
TpedyeTcs 3aTpaTUTh ChIpbs NEPBOrO BUJA 3 KT, ChIPbsi BTOPOIO BUJA — 5 KI, ChIPbsS TPETLETO BH/IA
— QKT

IIpousBoicTBO 00ECNEYEHO ChIPbEM MEPBOTO BHAA B KojuuecTBe 684 KI, CbIpbEM BTOPOIO
BU/Ia B KosindecTBe 690 Kr, ChIpbeM TPEThEro BUA B KosruyecTBe 558 Kr.

[TpuObLLIL OT pealn3alu eIMHHIBI TOTOBOTO W3enust A coctasiseT 6 py6., a usaenua B — 2
py0. CocTaBUTh IJIaH NPOU3BOACTBA M3zennit A u B, obecnieunBaronmii MaKCUMalIbHYIO IPHOBLIL
OT UX pean3alliu.

Pemuthb 3a1a4y CUMIUIEKC-METOA0OM.



JlaTh reoMeTpruUecKoe HCTOJKOBAHUE 3a1auH.

3. Jns npou3BOACTBA JBYX BHJOB uW3eaud A W B ucnosb3yrores Tpu  THIA
TEXHOJIOTUYECKOro obopyaoBaHus. Ha Mpou3BOACTBO e€AMHULBI H3JeIUsi A 000pyAOBaHUE
MEepPBOrO THIA MCIOJB3YETCsl 7 4acoB, 00OpyJ0BaHUWE BTOPOro THHa — 6 4acoB, a 000pyoBaHHE
Tpetbero tuna — 1 vac. Ha mpousBoiacTBo equuuubl u3nenus B obopyaoBaHue nepBoro Tuia
HCTIOJIb3YETCs 3 vaca, 060opy10BaHHEe BTOPOTO TUMA — 3 Yaca, a 000py10BaHUE TPEThEro THHA — 2
yaca.

Ha wu3rotoBiieHHe BceX H3JCIUNA aAAMUHUCTpALMs NPEANPUATHS MOXKET [PEJOCTABUTEL
obopyjloBaHKe 1epBoro Tuma He Oojee yeM Ha 1365 yacoB, 00OpynOBaHME BTOPOIO THIA — HE
Oosiee uem Ha 1245 gacos, 000pyI0BaHHE TPEThEro Tuma — He OoJiee yeM Ha 650 yacos.

[IpuObLIbL OT peali3alMy eIMHUIIBI TOTOBOTO U3/Iehs A cocTaBiseT 6 pyOueid, a usjaenns B —
S pyOneit.

CocTaBuTh IJIaH MPOKM3BOJACTBA M3aeauid A u B, obecrieunBaronii MaKCUMallbHYIO IPHObLIL
OT peaau3alu.

PewuTe 3a1a4y CUMILIEKC-METOIOM.

4. Ha tpu 6a3bl Aj, Ay, A3 HOCTYITHII OAHOPOIHBIN rpy3 B Koauyectse 300 Ha Oaszy Ay, 280 na
6a3y A, 220 Ha 6a3y Aj;. [lonydennbli rpy3 TpeOyercs nepeBeCTH B NATh IYHKTOB B KOJHYECTHC
180 B nyukt By, 140 B myHkT By, 190 B mynkt B3, 120 B mynxt By, 170 B mynkT Bs. Pacctostmc
MEXlY TYHKTAMH OTIpPABJICHHS W IYHKTaMH Ha3HA4Y€HHUs 3aJaHO MAaTpHIEH pacCTOSHUH

12 21 9 10 16
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pPaccTOSIHUIO, Ha KOTOPOE 3TOT I'Py3 MEPEBO3UTC.

CrutaHMpoBaTh MEPEBO3KH TaK, YTOOBI UX 00Iasi CTOUMOCTD Obljla MUHMMaJIbHA.

VYKa3zaHue: BBHJY MPONOPUUOHATBHOCTH 3aTpaT KOJWYECTBY Ipy3a M DPACCTOSHHIO JUIs
pelliCHUs 3a]aud J0CTATOYHO MMHHUMH3UPOBATh OOIIMH 00OBbEM I1aHa, BBHIPAKEHHLIH B TOHHO-
KHJIOMETPAX.

Bapuant 3

1. Tloctpouth Ha TMIOCKOCTH O0JACTh pPELIEHUH CHUCTEMbl JIMHEHHBIX HEPABCHCTB H
FEOMETPMYECKH HaWTH HaWMeHblliee W HauOoJiblliee 3HAYEHHE JNMHEHHOH (QyHKLUMH [ B 3TOH
obnacTu:

J 3%, —%, 29

2x, +3x, 5 Jf=x+ 5%

l—x, +4x, 219

2. Jlid M3rOTOBJIEHHS pa3iM4HBIX M3leaud A u B ucnonb3yrorces Tpu BuAa cbipbd. Ha
IPOU3BOJICTBO €AMHHMIBI M3eusi A TpeOyeTcst 3aTpaTUTh ChIphs MEPBOrO BUAa 8 KI, ChIpbs
BTOPOro Buja — 7 KI, ChIpbs TpeTbero Buaa — 4 kr. Ha mpousBojcTBO eauHuLbl u3jaenus B
TpeOyeTcst 3aTPAaTHTh ChIPbs MEPBOTO BUIA 3 KT, ChIPbSl BTOPOro BUJA — 6 KI', ChIpbsl TPETHEIO BH/IA
-9 kr.

[Tpou3BoACTBO 00ECNEUEHO CHIPHEM IIEPBOrO BHJAA B KoJIM4ecTBE 864 KI, ChIPbEM BTOPOIO
BUJA B KOJIMUECTBE 864 KI, CHIPhEM TPETHETO BHJIa B KOJIHYeCTBE 945 Kr.

[TpubbUIL OT pean3auuy eMHHUIBI TOTOBOIO U3eaus A coctasisieT 2 pyO., a uznenus B — 3
py6. CocTaBuTh IJIaH MPOM3BOJCTBA U3eaui A U B, obecneunBaronii MaKCUMaATIbHYIO MPUOLLIL
OT UX pean3alluu.

PemuTs 3aa4y cUMIIIIEKC-METOIOM.

JlaTb reoMeTpUYeCKOE HCTOJKOBAHUE 3aJaUH.

3. Jlns npouzBoacTBa JABYX BMJIOB wm3ienuit A W B ucnosb3yroress Tpu  THA
TeXHoJoruyeckoro obopynoBanus. Ha mnpous3BoACTBO eauHMIBl M3Aedds A 000pyloBaHuUC
1IepBOrO THIA MCIOJIB3yeTcs 6 YacoB, 000pyrIoBaHKE BTOPOro TUMa — 3 4yaca, a 00opyloBaHue
Tperbero tuna — 4 yaca. Ha mpousBonactBo enuHuubl uzaenuss B obopyjioBaHue nepBoro Tuia
HCITOJIb3YeTes 2 yaca, 000py0BaHKUe BTOPOro Tuia — 3 vyaca, a 000py/10BaHHe TpeThero Tuna — 4
yaca.



Ha w3rotoBieHue BceX M3AEIMH aJMUHHUCTPALUUS NPEANPUATHA MOXKET IPEIOCTaBUTHL
060pyI0BaHKE NEPBOro THIA He GoJiee ueM Ha 600 yacos, 06opy10BaHKE BTOPOro THNa — He BoJice
yeM Ha 520 yacoB, 060pyI0BaHKE TPEThEro TUMa — He Oosee yeM Ha 600 Jacos.

[TpuObUIL OT pean3aly eIMHHIILI FOTOBOTO H3/e/Hs A cocTaBiseT 6 pyOueid, a usienus B -
3 pybuis.

CocTaBuTb IIJ1aH MPOM3BOJCTBA M3eui A 1 B, obecreunBaroimii MaKCUMaJibHYIO TPHOBUIL
0T peaIn3aluH.

PeluTe 3a1a4y CUMILIEKC-METOOM.

4. Ha tpu 6a3bl A, Ay, A3 OCTYIHJI OJHOPOAHBIA rpy3 B KonuuecTse 250 Ha 6asy A, 200 Ha
6asy A,, 150 Ha 6a3y Aj;. [loiyueHHbIH rpy3 TpeOyeTcss NEPEBECTH B IIATH MyHKTOB B KOJIMYECTBE
180 B nynkt By, 120 B nynkt By, 90 B mynkt B3, 105 B mynkr B4, 105 B nmynkt Bs. Pacctosinne
MEKJly IIyHKTaMH OTIpaBIeHHs W [yHKTaMH Ha3HAuYeHHUs 3a]aH0 MarpHileid pacCTOsHUMU

12 8 21 10 15
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PACCTOSHUIO, HA KOTOPOE TOT IPy3 NEPEBO3ZUTC.

CrnutaHupoBaTh MEPEBO3KH Tak, YTOObI UX 00IIast CTOMMOCTD Oblila MUHUMAJTbHA.

VkaszaHue: BBHJAY MPOMNOPLUUAOHAILHOCTH 3aTpar KOJIMYECTBY Ipy3a M PACCTOSHHUIO U
pelleHust 3a1auu JOCTATOYHO MUHHMMM3MpPOBaThb OOIIMH 00beM IjlaHa, BLIPAKECHHBIH B TOHHO-
KUJIOMETpaXx.

Bapuanr 4

1. IlocTtpouTh Ha IUIOCKOCTH O0JIaCTb pELUIEHUH CHCTEMbI JIMHEHMHBIX HEPAaBCHCTB H
FeOMETPUUECKM HAWTH HaWMeHbllee M HauOoJbllee 3HAYeHHE JMHEHHOH (QyHKUMM [ B HTOM
obJlacTu:

J 6x, —5x, 217

x, +2x, <34 J=5x1+ 3%

l—4xl +9x, 217

2. JIs M3roTOBEHMS pa3IMYHbIX M3equit A U B ucmonb3yiotes Tpu Bula Chipbd. Ha
TPOM3BOJACTBO €IMHMIbI W3Jenus A TpeOyeTcst 3aTpaTHTh ChIpbs HepBOro Bujaa 11 Kr, CbIpbs
BTOPOTO BHJa — 8 KI, ChIpbs TPEThEro Bujaa — 5 Kr. Ha npousBoACTBO eiMHMUBI M3aeius B
TpebyeTcs 3aTpaTUTh ChIpbs EPBOTO BHJIA 3 KT, ChIPbsi BTOPOTO BHJA — 4 KI', ChIPbsl TPEThEIO BH/1a
— 3 KI.

[Tpon3B0CTBO 00ECNEYEHO ChIPhEM MEpPBOrO BHJA B KOJMYECTBE 671 KI, ChIpbeM BTOPOIO
BM/IA B KoJin4yecTBe 588 KI, CHIpbEM TPETHEro BH/A B KoudecTBe 423 KT,

[TpuGbLIL OT pean3alny eIMHMIBI TOTOBOTO MU3/eius A cocTasisieT 5 py0., a usfenus B — 2
py6. CocTaBUTh IUIAH MPOM3BOJCTBA W3jlenuid A u B, obecreunBaomnii MakCHMalibHy0 NpHObLIH
OT UX peajn3aluy.

Peniuth 3a/1a4y CUMIUIEKC-METO/I0M.

JlaTh reomMeTpUyeCcKOE UCTOJKOBAHUE 3aJaUH.

3. Jlns npousBOACTBa [JBYX BHIOB M3lenud A u B ucnoapsytorcs Tpu T
TEXHOJIOTMUYECKOro 0bopyaoBaHus. Ha mpou3BoACTBO eAMHHMLBI u3jeius A obopyloBaHue
IIEPBOTO THIIA MCIIOJIL3YETCsl 5 4acoB, 00OpymoBaHHE BTOPOro THma — 4 yaca, a 000py1oBaHue
TpeThero Tvna — 3 yaca. Ha npou3BOACTBO eIMHMIIbI M3/eius B obopynosanue nepBoro Tuiia
MCHOIb3yeTca 3 yaca, 000opy/I0BaHKe BTOPOro THIa — 3 yaca, a 060py/10BaHue TPEThEro THna — 4
Jaca.

Ha wu3rortoBsieHHe BCeX HW3JEIMM aAMHHUCTpAlMs NPEINPUSTHS MOXKET MpeJoCTaBuTh
obopyoBaHKe 11epBOro THia He Gosiee yem Ha 750 4acoB, 060pyI0BaHHE BTOPOro TUMa — He Dosiee
gyem Ha 630 yaco, 060pya0BaHUE TpeThero Tumna — He H6osee yem Ha 700 yacos.

[1puObiIb OT peanu3ainy eJHHUIIBI TOTOBOTO H3/eHs A cocTaBisier 5 pyOieit, a nsaenus B —
6 pyOIIei.

CoCTaBUTh IJ1aH IPOU3BO/CTBA U3eauil A U B, oGecniedrBaroinii MaKCUMaJIbHYIO TPUObLLIL
0T peau3aluu.

Pemuts 3a1auy CUMIUIEKC-METO/IOM.



4. Ha tpm 6a3b1 A}, Ay, A3 OCTYIIHII OJIHOPOAHBIA rpy3 B KoiudecTBe 400 Ha 6aszy Ay, 250 na
Oaszy A,, 350 Ha 6a3y Ajz. [lonydeHHsldl rpy3 TpeOyeTcs MEPEBECTH B IATh MYHKTOB B KOJIHYECTBC
200 B nyukt By, 170 B nmynkt By, 230 B nyHkT Bj, 225 B nyHKT By, 175 B nynkr Bs. Paccrosnue
MEXKY IIYHKTaMH OTIpABJIEHWs W [YHKTaMM Ha3HA4eHMs 3a/laH0 MarTpuiUed pacCTosHuM
139 5 11 17
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pAcCTOSIHUIO, HA KOTOPOE 3TOT I'PY3 MEPEBOZUTCH.

CnlaHupoBaTh MEPEBO3KHM TaK, YTOOBI UX 001as CTOMMOCTD Oblla MHHHMAJIbHA.

Vkaszanue: BBHIY MNPOMOPIHMOHAIBHOCTU 3aTpaT KOJMYECTBY TIpy3a W PACCTOAHHIO JUIs
pEIlieHUs 3aa4d JIOCTATOYHO MHHHUMHM3UPOBATh OOIMH OOBEM I1aHa, BBIPAKCHHBIH B TOHHO-
KUJIOMETpax.

Bapuant 5

1. TloctpouTh Ha IJIOCKOCTH OOJIaCTh PEIIEHMH CUCTEMbl JIMHCHHBIX HEPABEHCTB W
reOMETpHUYECKH HaiTH HauMeHblilee W HauOolbllee 3HAUEHME JIMHEHHOH (yHKUMHK / B 2TOH
obnacru:

J~3x| +14x, <78

5x, —6x, <62 =3+ 7x

x, +4x, 226

2. Jlns M3roTOBIEHMS pa3siMYHbIX W3jeluit A v B ucnonbsytorcs Tpu Buaa Chipbs. Ha
[IPOM3BOACTBO EIMHHULILI H3jlesusi A TpeOyercs 3aTpaTHTb ChIpb IEPBOTO BMJa 15 KI, CbIpbA
BTOpOro Buaa — 11 Kr, chipbs TpeThero Buaa — 9 kr. Ha npousBoAcTBO eauuuubl uienus B
TpebyeTcsi 3aTPaTUTh ChIPbs MIEPBOIO BUJA 4 KT, ChIPbsl BTOPOIO BUJA — 5 KI', ChIPbsl TPETHEIO BU/IA
~ 10 kr.

I1poK3B0CTBO OOECIIEYEeHO ChIPhEM MEepBOro BHAa B KojuuectBe 1095 Kr, chipbeM BTOPOIO
BU/IA B KOJIMUeCTBE 865 KT, ChIpbeM TpeThero Buaa B kouuectse 1080 kr.

[IpubbiIb OT peanu3aly eMHHLBI TOTOBOrO M3eius A cocrapiseT 3 py0., a uzaeaus B — 2
py6. COCTaBUTD TIIaH IPOM3BOJCTBA M3euii A u B, obecriednBaomuii MakCUMaIbHYHO IIPHOLLTH
OT UX pean3alluu.

PenuTh 3a1a4y CUMIIIEKC-METOAOM.

JlaTh reoMeTpHUeCcKOe UCTOJIKOBAHUE 3a1a4H.

3. Jlas 0poM3BOACTBA [JBYX BHIOB M3lennd A u B ucmospsytorcs Tpu  THIA
TEeXHOJOIMYECKOro obopyaoBands. Ha NpOM3BOACTBO eIMHMUBLL M3aenus A 00opygoBaHue
[EPBOrO THIIA MCHOJb3YeTcss 8 uacoB, 06OPYAOBaHHE BTOPOro THIla — 6 4acoB, a 00OpyAOBaHHE
TpeThero Tumna — 3 4aca. Ha npou3BoACTBO eaMHHMIBI M3enus B obopyioBaHue mepBoro Tuia
Hcrojp3yeres 2 4yaca, 060pyI0BaHHE BTOPOTO THIA — 3 Yaca, a 000py/I0BaHHE TPETHEro THIA — 2
yaca.

Ha wusrorosiieHMe BcexX H3ACIMM aIMUHUCTpALUs NPEANPUATAS MOXET TPEJOCTaBUTH
obopy10BaHKe MepBoro Tuna He Gosee yeM Ha 840 yacos, 06opy0BaHHE BTOPOIO TUIA — He Oosiee
uem Ha 870 yacoB, 000pyJ0BaHHE TPEThEro TUIA — He OoJiee yeM Ha 560 yacos.

[Ipu6bLIL OT peanu3aly €IMHUIILI TOTOBOTO M3/ieNusi A cocTasiseT 6 pyOiieH, a usaenus B —
2 py6us.

CocTaBHTb I1J1aH NIPOM3BOACTBA M3zieuit A 1 B, obecrneunBaronnii MakCUMalbHy1o npuObLIb
OT peaJIu3allkH.

PemuTh 3a71a4y CUMILIEKC-METOIOM.

4. Ha tpu 6a3bl A, A;, A3 IOCTYIUII OJHOPOIHBIHA Tpy3 B KoindecTBe 150 Ha 6a3y Ay, 200 Ha
6a3y A,, 150 Ha 6a3y As. [lomyueHHBbIH rpy3 TpeOyeTcs MEPEBECTH B MATh IIYHKTOB B KOJIMUCCTBE
160 B nyukt By, 70 B nyukr By, 90 B nynkr B3, 80 B mynkt By, 100 B nynkr Bs. Paccrositine Mesxty
MyHKTaMd  OTHPaBJIEHMs ¥ NyHKTaMM  Ha3HAuYeHWs  3aJaHo  MaTpULEH  paccrositHui

8 20 7 11 16
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PAcCTOSIHMIO, HA KOTOPOE 3TOT I'PY3 HEPEBO3UTCS.



CrnijlaHMpoBaTh NEPEBO3KH TaK, 4TOOBI HX 0011ast CTOMMOCTD Oblla MUHMMAJIbHA.

Vka3zaHde: BBHY TPONOPIHMOHAILHOCTH 3arpaTl KOJMYECTBY Ipy3a M PAacCTOSHHIO JUist
pelieHust 3a/laul JJOCTaTOYHO MHUHMMHU3UPOBATh OOLIMH O0OBEM IJaHa, BBIPAKCHHBIK B TOHHO-
KHJIOMETpax.

Bapuanr 6

1. IloctpouTh Ha MJIOCKOCTH 00JIaCTh PELIEHHH CHUCTEMbl JIMHEMHBIX HEPABCHCTB U
reOMETPHUYECKH HAWTH HauMeHblliee M HauOoIblllee 3HAYCHME JIMHEHHOH (yHKuMM f B HTOH
o0JacTu:

Jl]xl -3x,>24

9x, +4x, <110 J=9x1+2x
Iale +7x,215

2. JIns WM3roToBlIEHHsA pas3iMYHBIX HM3Jeiuil A u B ucmosnbsyiorcs Tpu BuJa chipbs. Ha
IPOM3BOJACTBO €AMHMIIBI M3eius A TpeOyeTcst 3aTpaTUTh ChIPbsl NEPBOrO BUAa 9 KI, ChIpbi
BTOPOro BHAA — 7 KI, Cbipbsi TpeTbero Buaa — 4 kr. Ha npousBoicTBO eaMHuMubl M3jenus B
TpebyeTcs 3aTpaTUTh ChIpbs MEPBOTO BUIA 5 KT, ChIPbsl BTOPOrO BUJA — 8 KI', ChIPbs TPETLETO BH/IA
— 16 kr.

[Ipon3BOACTBO 0OECHEYEHO ChIpbeM MEpPBOro BHUAa B KoauyecTBe 1431 Kr, ChbIpbeM BTOPOTO
BH/1a B KosindecTBe 1224 Kr, ChIpbEM TPEThEro BUA B KojuuecTBe 1328 Kr.

IIpu6bUIL OT peanu3allki JMHKIBI TOTOBOTrO U3jeius A coctaBiser 3 py0., a nsaenus B — 2
py6. CocTaBuTh IIJIaH MPOU3BOCTBA M3jleinil A u B, obecrieunBaonnii MakCUMaslbHyIO NPUObLIL
OT UX peajn3aluu.

Pemuth 3a7a4y CUMILIEKC-METOIOM.

JlaTb reoMeTprUYecKOe HCTOJIKOBAHUE 3aa4H.

3. Hns npousBoACTBa JIBYX BHIOB u3denud A u B ucnmonbsytorcs Tpu  THNAQ
TEXHOJIOPMYECKOro o0opyaoBaHus. Ha NpoW3BOACTBO €IMHHIBI M3leiHs A 000pyloBaHHE
IEPBOrO THIIA HCMOJB3yeTcst 3 yaca, 000OpyJoBaHHE BTOPOIro Tuma — 3 4aca, a obopy/oBaHue
TpeThero Tuna — 2 yaca. Ha mpow3BOACTBO e€AMHMIBI M3jeaus B obopyaoBaHHe MEPBOro THIIA
UCIOJB3yeTes 2 Yaca, 000py/I0BaHHE BTOPOTO TUMA — 3 Yaca, a 000pyLl0BaHUE TPEThEro THIA — 5
yaca.

Ha wusroroBieHue BCeX H3ACIMNA aJIMUHUCTpALUs TNPEANPUATHS MOKET MPEIAOCTaBUTh
000OpYy/10BaHKE NEPBOro TUNA He GoJiee YeM Ha 273 JacoB, 000py10BaHUE BTOPOIO THNa — He Doree
yeM Ha 300 yacos, 060pya0BaHKE TPETHETO THIA — He Hoslee yueM Ha 380 4acos.

[TpuObLIbL OT pealn3aly eIMHUIILI TOTOBOTO H3zeus A cocrasisieT 4 pyOneit, a nsnenus B -
S pyOnen.

CocTaBUTh IJ1aH NPOM3BOACTBA W3ENHi A U B, obecrieunBarolMii MAKCUMAIbHYIO HPUODLLIL
OT pean3alHH.

Penmmtb 3aja4y CUMIIIEKC-METO/IOM.

4. Ha tpu 6a3bl A|, A, A3 IOCTYITHIT OJIHOPOAHBIH rpy3 B konndecTBe 280 Ha Oasy Aj. 300 Ha
6a3y Aj, 220 Ha 6a3y Aj. [TosydeHHbIH rpy3 TpeOyeTcs NEPEBECTH B NATh MYHKTOB B KOJIMYECTBE
170 B nynkr By, 120 B nyuxr By, 190 B nyukt Bs, 140 B nynkT B4, 180 B mynkt Bs. Paccrosiue
MEKIY TYHKTamM OTHpAaB/ICHHS M MNYHKTaMH Ha3HA4€HMs 3aJaH0 MaTpuued pacCcTosHui

28 12 7 18 7

D=135 14 12 15 3 |. CroumMocTb IEpeBO30K MpONOPLHMOHAIbHA KOJIMYECTBY TIpy3a WU
30 16 11 25 15

PacCTOSIHUIO, HAa KOTOPOE 3TOT I'Py3 MEPEBO3UTC.

CrutaHupoBaTh MEPEBO3KH TakK, YTOOBI KX 001ast CTOUMOCTE Obljla MUHUMAJIbHA.

Ykaszanue: BBHY TPOMOPIMOHATBLHOCTA 3aTPaT KOJIWYECTBY Ipy3a M PaCCTOAHMIO JUIM
pelueHusl 3a/la4d JOCTaTOYHO MUHUMM3UPOBaTh 0oOLIMK 00BbEM Ij1aHa, BbIPAKEHHBIH B TOHHO-
KHJIOMETpax.

3aj1auu U1 CaMOCTOSATE/IbHOW pabOThI CTYICHTOB!
S cemectp
1. Petmnth ypaBHeHHE ¢ Harepesl 3a/JaHHONH TOYHOCTBIO € C TOMOLIbIO MeTO1a OMCEKLIMH:



a)sinx-x+1=0; ¢=0.0001;

6)cosx+x-1=0; e=0.001;
B)x +lgx=2; e=0.01;
r)¢osx—+ x=10; e=0.1;
Ja)cosx-x=0; ¢=0.01;
e)sin 2x - In x = 0; e=0.0001;
K) 8x + arctg x = 0; e=0.00001;
2. PelnTh ypaBHEeHHE C Hanepe/l 3alaHHONH TOYHOCTBIO € C TIOMOILbIO METO/Ia HTEPaLlUii:
a)sinx-x+1=0; ¢=0.0001;
06)cosx+x-1=0; ¢=0.001;
B)x+lgx=2; e=0.01;
r) ¢os X +%=0; e=0.1;
a)cosx-x=0; e=0.01;
e)sin 2x - Inx = 0; ¢=0.0001;
x) 2x + 1g(2x+3) =1; ¢=0.00001;

3. Pemnth cucTeMy JMHEHHBIX YPaBHEHHH ¢ OCHOBHOM MaTpuliei 4 1 cToduom cBoOOIHBIX
yiaeHoB b MeTos1oM [aycca:

a) 0.68 0.05-0.11 0.08 2.15
0.21-0.13 0.27-0.8 0.4
A=-0.11-0.84 0.28 0.06 b=-0.83
-0.08 0.15-0.5 -0.12 1.16
6) 44 -2.5 19.2-10.8 43
55 9.3 -14.2 13.2 6.8
A=71-115 53 -6.7 h=-18
142 23.4 -8.8 5.3 7.2
B) 12345 3
11111 2
A=23456 b=5
1000 1 |
21122 3

4. PemnTh MeTOAOM l'aycca cHCTeMY JIMHEHHBIX YpaBHEHHH, OCHOBHAs MaTpHLia KOTOPOH
apiseTcs MaTpuuel [uibbepra, a ImeMeHTbl CTONOLNA CBOOOIHBIX UJIEHOB SBISKOTCS CYMMOH
HJIEMEHTOB OCHOBHOM MATPHIlbl CUCTEMBI B COOTBETCTBYIOIIUX CTPOKaX.

5. C tognocTbio 710 0.001 pemuTh CHCTEMY JTHHEHHBIX YPABHEHUH ¢ OCHOBHOH Marpulend A 1
CTOJAOIOM CBOOOIHBIX YJIEHOB b METOOM MTEPALIMM:

a) -0.77 -0.04 0.21 -0.18 -1.24
0.45 -1.23 0.06 0 0.88
A= 026 034-1.11 0 b=-0.62
0.05 -0.26 034 -1.12 1.17
6) <] a] 1
A= 3-4 1 b= 2
1-1 = 3
B) 66 4 16
A=6115 b= 22
453 12
12

6. Haittu npubnmkenHoe 3HadeHne GYHKIMA P JAHHOM 3HadeHuH aprymenrta x0 ¢ HoMoIbo
METO/1a HAMMEHBIINX KBAJIPATOB, €C/iM QYHKIMS 3a/1aHa CIIeAYIOIeH TabIuLIeH:

a)

X 0.41 1.55 2.67 3.84
f(x) 2.63 3.75 4.87 5.03




x0=1.91

6)

X 0.43 0.48 0.55 0.62 0.70 0.75

f(x) | 1.63597 | 1.73234 | 1.87686 | 2.03345 | 2.22846 | 2.35973
x0=0.702

B)

X 0.02 0.08 0.12 0.17 0.23 0.30

f(x) | 1.02316 | 1.09590 | 1.14725 | 1.21483 | 1.30120 | 1.40976
x0=0.102

r)

X 1.375 1.380 1.385 1.390 1.395 1.400

f(x) | 5.04192 | 5.17744 | 5.32016 | 5.47069 | 5.62968 | 5.79788
x0=1.3866

7. Haiitn npubinikeHHoe 3HauYeHHe (YHKIMH NpH JaHHOM 3HaueHuH aprymenrta x0 c
IIOMOILLK HMHTEPIOJIAIMOHHOr0 MHorowiena Jlarpamxa, eciu (yHKUMs 3ajaHa CleaAylOMCH
TaOJIMLICH:

a)
X 0.41 1.55 2.67 3.84
f(x) 2.63 3.75 4.87 5.03

x0=1.91
0)
K 0.43 0.48 0.55 0.62 0.70 0.75
fix) | 1.63597 | 1.73234 | 1.87686 | 2.03345 | 2.22846 | 2.35973
x0=0.702
B)
B 0.02 0.08 0.12 0.17 0.23 0.30
f(x) | 1.02316 | 1.09590 | 1.14725 | 1.21483 | 1.30120 | 1.40976
x0=0.102
r)
.4 1.375 1.380 1.385 1.390 1.395 1.400
f(x) | 5.04192 | 5.17744 | 5.32016 | 5.47069 | 5.62968 | 5.79788
x0=1.3866

8. Haiitu npuOivkeHHOE 3HaueHHE (YHKIMH [pH JAHHOM 3HauyeHHM aprymenta X0 ¢
MOMOIILIO HHTEPHOJISAIMOHHOrO MHOrowieHa Jlarpanika, eciau (yHKUMst 3ajilaHa Tabiuned u
M3BECTHA, YTO UCKOMasl (PYHKLUMs SBISIETCSI MHOTOYIEHOM CTENEHH 3:

X 1 [12 30 4 |15 10
flx) | 17 | 1711 | 26407 | 95 | 3307 | 1007
x0=20

9. BblukcauTe omnpeesieHHbId MHTErpajll METOJaMH  CepeJMHHBIX
Tpaneuuit ¥ CUMIICOHA Ha 3aJaHHBIX OTpe3Kax [a,b] oT cieayrommx GyHKIMN:

a) f(x) = x*x*sin(x), a=0, b=1

0) f(x) = 0.5*x+x*1g(x), a=1, b=2

B) f(x) = (x+1.9)*sin(x/3), a=1, b=2

r) f(x) = 3*cos(x)/(2*x+1.7), a=0, b=1

1) f(x) = (2*x+0.6)*cos(x/2), a=1, b=2

e) f(x) = 3*x*x+tg(x), a=-0.5, b=0.5

x) f(x) = 4*x*exp(x*x), a=-1, b=0.

CpaBHHTE TOJIyYCHHbIE PEe3YJIbTATHI.

MIpAMOYTOJIbHUKOB,



10. Pemmrte panHblie audepeHlUaNbHbIE YPaBHEHHS MEPBOIO IMOPAAKA € 3aJaHHbIMH
HAYaJIbHBIMKM  YCIOBHAMH, [IArOM W KOJMYECTBOM Y3JIOB METOJaMu Dijiepa M IMPOrHO3a M
Koppekiu. CpaBHUTE MOJTYUYEHHbBIE PE3YJIbTAThI.

a) y'=x*x+3*x, y(0)=2, h=0.01, n=10

0) y'=cos(y)+3*x, y(0)=1.3, h=0.2, n=10

B) y'=y*(1-x), y(0)=1, h=0.1, n=10

r) y'=x*y*y*y-x*x, y(4)=0.7, h=0.1, n=10

1) y'=cos(1,5*x-y*y)-1.3, y(-1)=0.2, h=0.2, n=10

e) y'=exp(-1*(y*y+1))+2*x, y(0)=0.3, h=0.05, n=20

K) y'=4.1*x-y*y+0.6, y(0.6)=3.4, h=0.2, n=15
6 cemecTp

11. IlocTpouTs Ha TIUIOCKOCTH O0JIaCTb PELICHHH CHCTEMbI JIMHEHHBIX HEPABEHCTB H
reoMeTpUUYECKH HATM HauMeHblllee M HauOoJbluee 3HAYCHHWE JIMHEHHOH (yukumn { B HTOM
obnacTu:

a) xl+ x2<=3

5%x] £3¥x1 =97 f=3*x1+4*x2
x1 +7*g2 »=T7

0) x1+4*x2<=353
xl- x2<=3 f=9*x1 +2*x2
7*x1 + 3*x2>=171

B)3*x1- x2>=9
2*¥x] +3*x2 <=5 f=x1+5*x2
-x1 +4*x2>=19

r) 6*¥x1 - 5*x2>=17
x1 +2*x2 <= 34 f=5*x1+3*x2
-4*x] + 9*x2 >=17

n) -3*x1 + 14*x2 <=78
5*x1 - 6*x2<=62 f=5%x1+7*x2
x1 + 4*x2>=26

e) 11*x1 - 3*x2 >=24
9¥x] +4*x2 =110 f=9%x] + 2%x2
2*x1 +7*x2>=15

12. JIns M3roToBiEHUS pa3IMYHBIX W3genuid A W B ucnonesytorcs Tpv BuAa Chipbs. Ha
IIPOM3BOACTBO €IMHMIbLI U3Jenus A TpeOyeTcst 3aTpaTUTh ChIpbs MEPBOro Buja al Kr, ChIpbs
BTOPOTO BHAA - a2 KI, ChIphi TPETbero Buja - a3 kr. Ha mnpou3BoACTBO eauuuubl m3fenns B
TpeOyeTcs 3aTpaTuTh ChIpbsi MEPBOro BUja bl Kr, ChIpbs BTOPOro BUjA - b2 Kr, ChIpbsi TPETbEro
Bua - b3 Kr.

[Ipou3BOACTBO 0BECIEYEHO ChIPhEM IIEPBOrO BHIA B KomuyecTBe Pl Kr, ChIpbeM BTOPOTO
BHJA B KOJIM4ecTBe P2 Kr, ChIpbEM TPEThETo BHJIa B KoauyecTse P3 kr.

[IpuOblIb OT peaNn3aliy €JAMHUIBI TOTOBOTrO M3zienus A coctasnset ql py0., a usjenns B -
g2 py6aei. CocTaBuTh IUIaH NPOU3BOJACTBA M3lenui A ¥ B, oOecrneunBaroIni MaKCUMaIbH YO
NpUOBLIb OT UX PEATH3ALMH.

Pernts 3a1auy CUMIUIEKC-METOOM.

JlaTh reoMeTpUYeCcKOe HCTOJKOBAHHE 3a1a4H.

a) al =16, bl =4, P1 =784, ql =4,
a2=8, b2=7, P2=552, q2 = 6.
a3=5, b3=9, P3=567.

0) al =12, bl =3, Pl=0684, ql =6,
a2 =10, b2=35, P2=690, g2 =2.

a3=3, bi=h, P3=556



B) al =8, bl =3, Pl =864, gl=2,

al=7, b2 =6, P2 =864, g2 = 3.
a3 =4, b3 =9, P3=945.

r) al=11, bl =3, Pl=671, ql=§,
a2=8, b2=4, P2=7588, g2 =2.
a3 =5, b3=3, P3=423.

) al =15, bl =4, P1=1095, gl=3,
a2=11, b2=35, P2=865, q2=2.
a3=9, b3=10, P3=1080.

e) al =9, bl =5, P1=1431, gl=3,

a2=17, b2=8, P2=1224, q2=2.
a3 =4, b3 =16, P3 =1328.

13. Jlns npou3BOJACTBA JBYX BHIOB wu3fenud A u B ucnosnb3yrorcs Tpd  THIA
IeXHOJIOIHUECKOro obopysoBanus. Ha npow3BoACTBO eauHMLBI W3jenus A 00opyloBaHHE
[IEPBOrO THIA UCIOJb3yeTcs al 4acoB, 000pyHoBaHME BTOPOro THIIa - a2 4acoB, a 000py/10BaHKE
TpeThero THma - a3 4yacoB. Ha mpou3BoACTBO euHMIBI u3aeans B obopyroBanue mepBoro Tuiia
ucnosb3yercst bl yacos, 060py/J0BaHHE BTOPOro THIIA - b2 4acoB, a 000pyA0BAHUE TPETHETO THIIA
- b3 yacos.

Ha wu3roroBjieHHe Bcex W3JEIMH aAMUHUCTpALMs OPEAINPUATHA MOXKET IMPEIOCTABUTH
000py/10BaHKeE MEPBOro TUIa He GoJiee yeM Ha t1 yacoB, 060pyA0BaHHE BTOPOro THIA - He Hosiee
4yeM Ha t2 4yacoB, 000py/I0BaHHE TPETHEro THIIA - He 0oJiee yeM Ha t3 4acosB.

[TprOBLIL OT peal3alliy ¢IMHULBI TOTOBOTO U3/iesiust A coctaBiisieT (1 pyOuieit, a usjenus B
- 42 pybuei.

CocTaBuTh IJIaH IPOU3BOJACTBA HU3e i A 1 B, obecneunBaroinii MaKCHMaJIbHYIO NPUObLLIL
OT peaJlh3alliH.

Peuiuthb 3a1a4y CUMILIEKC-METO/IOM.

a) al =5, bl =2, tl =505, gl=17,
a2 =3, b2 =3, 12=393, q2 = 4.
a3 =26, b3=3, 13=348,

6)al =7, bl =3, tl=1365, ql =6,
a2 =6, b2=3, 2=1245, q2=5.
a3=1, b3 =2, t3=650,

B) al =6, bl =2, tl =600, ql =6,
a2 =4, b2 =3, 2=520, q2=
a3 =3, b3 =4, 13 =600,

r) al =5, bl =3, tl =750, ql =5,
a2 =4, b2=3, 2=630, q2 = 6.
a3 =3 b3 =4, t3=700,

1) al =8, bl =2, tl =840, ql =6,
a2 =6, b2 =3, t2=870, g2 =
a3=3, b3 =2, 3 =560,

e) al =3, bl =2, tl=273, ql =4,
a2 =3, b2 =3, t2=300, f2.=
a3 =2, b3 =5, t3=2380,

14. Ha tpu 6a3bl Al, A2, A3 OCTYIHII OHOPOAHBIH I'py3 B KoiuvecTBe al Ha Oaszy Al, a2 na
6a3zy A2, a3 na 6a3y A3. [TosydeHHbli rpy3 TpeGyeTcs NEpeBeCTH B AT IIYHKTOB B KOJIMYECTBE b1
B nyHkT B1, b2 B nyukT B2, b3 B nynkrt B3, b4 B nyukt B4, b5 B nynkt BS. Paccrosinue mexty
IIyHKTaMH OTHpPAaBJIEHUs W MyHKTaMH Ha3HaueHMs 3ajaHo marpuueil paccrosHui D. Crommocthb



MEPEBO30K IMPOMNOPUMOHAIIbHA KOJMYECTBY TIpy3a M pACCTOSHUIO, Ha KOTOPOE 7STOT TIpy3
IIEPEBO3UTCH.

CrnaHUpOBaTh MEPEBO3KH TaK, YTOOBI UX 00LIast CTOMMOCTD Obljla MUHUMAJIbHA.

VkazaHue: BBHJY MPONOPLUHOHAIBHOCTH 3arpaT KOJMYECTBY Ipy3a M PACCTOSHHUIO JUIs
pelleHns 3ajla4ud JAOCTaTOYHO MHUHMUMM3HpPOBaTh OOUIMH OObEM IUIaHA, BBIPAKEHHbIH B TOHHO-
KHJIOMETpax.

a) al =200 bl =90 1215211417
a2 =150 b2 =100 D=14 8151121
a3 =150 b3 =70 191626 1220

b4 =130
b5 =110

6) al =300 bl =180 1221 91016
a2 =280 b2 =140 D=1315111321
a3 =220 b3 =190 1926121720

b4 =120
b5 =170

B) al =250 bl =180 12 8211015
a2 =200 b2=120 D=13 4151321
a3 =130 b3 =90 1916261720

b4 =105
b5 =105

r) al =400 bl =200 139 51117
a2 =250 b2=170 D=14 5121422
a3 =350 b3 =230 20171318 21

b4 =225
b5=175

a) al =150 bl =160 820 71116
a2 =200 b2 =170 D=414121517
a3 =150 b3 =90 15221112 19

b4 =80
b5 =100

e) al =280 bl =170 2812 718 7
a2 =300 b2 =120 D=35141215 3
a3 =220 b3 =190 3016 112515

b4 =140
b5 =180

15. Ilnanupyercs pacnpejeieHHe HadalbHOM CyMMbI cpeacTB B pasmepe 200 mun. pyO.
mMeikay 4-1 npeanpustusmu P1, P2, P3, P4. [Ipeanonaraercs, 910 CpeaCcTBa BbIIEISAIOTCS TOJIBKO B
pasMepax, KpaTHbiX 40 MiH. py0. ®@YHKIMH 10X0/a HAa KakKAOM W3 4-X NPEApUATHH 3a/aHbl B
ciieyionled rabiuue:

X 40 | 80 | 120 | 160 | 200
flix) |8 [10|11 |12 |18
2x)|6 |9 |11 |13 |15
3(x) |3 |4 |7 11 |18
f4x)|4 |6 |8 13 |16

bynem cuurars, yTo:

1) 10X0j, MOJYYCHHBIA OT BJIOMKEHHUSI CPEICTB B IPEANPUSATUE, HE 3ABUCHUT OT BJIOKCHUS
CPEJICTB B APYIUE MPEANPUATHSA;

2) JIOXO/I, TOJIYYEHHBIH OT pa3sHbIX NPEANPUITHH, BbIpAXKACTCA B OJAMHAKOBBIX €MHUIAX;




3) oOLIM# 10X0/ paBeH CyMME JIOXO/IOB, ITOJIYYCHHBIX OT pacIpe/eIeH s BCeX CPE/ICTB MO
BCCM MPEITPUSTHSIM.

OrnpenenuTb, Kakoe KOJIMYECTBO CPEACTB HYKHO BBbLICIUTb KaKIOMY IPEANPHATHIO,
4TO0OBbI CYMMapHbIX JJ0X0/1 ObLI MAKCUMAJIbHBIM.

PeUTUHI-KOHTPOIIH

5-blii cemecTp

1-pIi pEUTUHI-KOHTPO/Ib

JlaiiTe OTBETHI Ha CIIENYIOLINE BOIIPOCHL:
1. Yto 3HAYHUT pelIuTh ypaBHeHUE?

KakoBbl 3Tarnbl NpHOIHAKEHHOTO PELCHUsS YpaBHEHHH?

ChopmynupyiTe TeopeMy, sBISIOLIYIOCS TEOPETUYECKOH OCHOBOM MeTo/1a OMCEKIIMH.

3anuuinTe alropuT™M Hax0KACHHs MPUOIHIKEHHOTO PELICHHs yPaBHEHHs MeTOJ0M Oucek-

MU Ha KOMITBIOTEPE.

5. ChopmymupyiTte Teopemy, SIBISIOLIYIOCS TEOPETHUECKOH OCHOBOH METOJa UTepalui pe-
[LIEHUS] YPABHEHUH.

6. 3anuuiMre aaropuTM HaxOXKAEHUS MPUOJIMKEHHOIO PEUICHUs YPAaBHEHHUS METOIOM HTEpa-
LIMH Ha KOMIIbIOTEpE.

B

7. JlokakuTe CXOAMMOCTb METOJa UTEPALIUH.
8. 3anuiure aJropuTM MPUBEICHUS YPABHEHHUS K UTEPALIAOHHOMY BHJLY.
9. 3anuuiMre aJrOpUTM PEIICHUs CUCTEMBbI JIMHEHHbIX ypaBHeHHH MeTooM JKopaana-I aycca.

10. 3anuimTe aJirOPUTM peIeHHs] CUCTEMBI JINHEHHBIX YpaBHEHUNH METOJ0M UTEPALHH.
11. 3anumure ycaoBUs CXOMMOCTH METO/1a UTEPALIUI PELIEHUS CUCTEM JIMHEHHBIX YPABHEHHH.
12. 3anuumre cnocoObl IPUBEAEHUS CUCTEM JIMHEHHBIX YPABHEHUH K HTEPALLMOHHOMY BH/LY.
2-0# peUTUHI-KOHTPOJIb
JlaiiTe OTBETH! HA CIEIYIOIIHE BOIPOCHI:
1. Meron HamMeHbIIMX KBaJpaToB. HaxoxaeHue npuOamxkarolel GyHKUHMU B BH/IC MHOTO-
4JIcHa.
Mero/ HauMeHbLIMX KBapaToB. Haxoxnenue npubiuskatonieid QyHKLUUN B BUAE JTMHEHHOH
(GyHKUHUH.
[TocTanoBKka 3a1a4u HHTEPIOJIALHUH.
MuTepnonsiMoHHbli MHOrowIeH Jlarpanika.
5. OueHkKa TOYHOCTH 3a/la4¥ MHTEPIOJIALUH.
3-uii peUTUHT KOHTPOIIb
JlaiiTe OTBETHI Ha CJIE/1YIOLIME BOIPOCHL:
Koadpduuuentsr HetoToHa-Koteca.
AJNTOpUTM METO/1a CEPEIMHHBIX IPSIMOYTOJIBHUKOB.
OueHka TOYHOCTH METO/1a CEPEINHHBIX TPSIMOYTOJIbHUKOB.
AJTOPUTM METO/1a Tpalelui.
OrneHka TOYHOCTH METO/1a TpaleLmH.
Anroput™ Metona CUMIICOHA.
Onenka TouHOCTH MeTo1a CUMIICOHA.
Merton Ditnepa.
9. Ucnpasienusiit MmetToj Diiiepa.
10. MomuduumpoBaHHbIi MeTO 1 Ditepa.
11. MeTtoa nporo3a-KoppeKiuu.
6-0i1 cemecTp
1-BI PEHTUHT-KOHTPOJIb
JlaiiTe OTBETHI Ha CJIEIYIONIUE BOTIPOCHL:
1. ®opmyiMpoBKa 3a7a4d JUHEHHOIO MPOrPaMMUPOBAHUS.
2. JlBoHMcTBeHHas 3ajiaya JMHEHHOTO IPOrPaMMHUPOBAHHUS.
3. I'paduueckuit MeTO pelIeHHUs 3a/auy JIMHEHHOTO IpOrpaMMHUPOBAHHS.
4. CuMILIEKC-METO/I.
2-0# peUTHUHT-KOHTPOIIb
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ﬂ’dﬁTC OTBCTBHI HA CJIICAYIOIIHUC BOHPOCHL:

L) o —

o

JIByXOHTanibiii METO/| HAXOK/ICHHSI IEPBOH CUMIICKC-Ta0 MBI
M-MeTO,/1 HAXOMICHUS TIEPBOH CUMILIEKC-TaOJIUILbI.
TpancnoprHas 3ajava.

ITocTanorka 3a/1lauu JIMHAMHUCCKOTO IIPOIPAMMHPOBAHHSI.
[Hpuuiwmn besmarra.

3-HH pCHTHIT KOITTPOIID

JlaiiTe oTBETHI HA CICAYIOUIHE BOIIPOCHL:

W N -

3aj1aua o 3amene o0opy/l0BaHHs.

KomOunaTopHas 3ajaua pacrpejie/icHus pecypeos.
Henuueiinoe nporpammupoBanue. [locranoska 3ajau.
MeTo, bl peticHrs 3a/1au HCJAMHCHHOTO NPOrpaMMHPOBAHHS.

Bortpocnl K sauery (5 cemectp)

I

:ﬂ = W !‘J

-

9.

10.

1L,
12.
13.

14.

MeTo)1 OUCEKIUHK.

MeTon urepauuii Juis ypaBHeHHH.

Meton Koppaana-l'aycca.

MeTo/1 IPOCTO# UTepaliu JUIsi CUCTEM JIMHCHHBIX YPaBHCHHUI.

MeTo/1 HAHMEHBIITUX KBA/IPATOB.

[Hocranoska sajauu nrepuoasiin. Moreprossionnbiit muorowien Jlarpanka.

()IlClll\'Ll TOYHOCTH 3a/1a4il HHTCPHOJISIIIHHA.

Buiuncaenue onpejie/cHibX HHTCIPAIOB ¢ HANCPE/L 3a/lalHHOKM TOUHOCTHIO METOJIOM cepe-
JIMHHBIX TTPSIMOYTOJIBHHKOB.

Boiunciienue onpesiesicHHbIX HHTEIPAJIOB ¢ HAICPE/1 38/IaHHOH TOYHOCTBIO METO/IOM Tparic-
1.

BLIMHCICHHC ONPEICICHHBIX HHTCIPAIOB ¢ HANCPE/L 3/IaHHOH TOUHOCTBIO MeTo/IoM CHMII-
cola.

Mecro)t Ditiiepa.

Yiydiennbld MeToj1 Dilacpa.

Mo uipoBannbiil MeTo/ L Ditiepa.

MeTo/1 TPOrHO3a-KOPPEKIHH.

Bonpocbt K dk3ameny (6 cemectp)

(N

('S

TR

POl N

Peinenne ypasuenuii Meto/1om Oncekiuu. CpaBHuTeiibHast XapakTCPUCTHKA PA3IIMIHBIX MC-
TOJIOB PCHICHUS YPABHCHHIT ¢ OJIHON IEPEMCHHOM.

Peteniie ypaBHenuii ¢ 0/1no# nepemMeHHoit Metojtom urepaiid. [lpusesienne ypapnenuii K
UTCPAILHOHHOMY BHJLY.

Petnenne cuetem JiMneitinbix ypasieHni metojiom l'aycca. CpaBHuresibHas XapakTepUCTHKA
PA3IMUHBIX MCTO/L0B PCHICHHS CHCTCM JIMHCHHBIX YPABHCHHH.

Pereue CHCTCM JHHCTTHILIN YPABHCHUI MCTO/10M HTCPallni.

Uirreprniosmposanue Qyiiknmii. Hocranoska 3a/1aum.

Murepronsiiinonnbiit Muorowien Jlarpanska.

OrueHka TOYHOCTH PEIICHMs 3a/1a4i HHTEPIOJISINH.

Craructrueckas o0paboTka pe3yibraToB Halb/oeHnit. MeTo/I HaMMEHBIINX KBa/JpaToB.
[ TpuOimKeHne MHOTOWICHOM.

Craruernucckas 00padoTKA Pe3vAbTaToR HA0MOJCHHH. MCeTO/L HAHMCHBIIUX KBAJIPaTOB.
HpuOIinskeue pasianuibivig (Y HKIHSAMH,

 LpuGimkennoe  BbluMciIcHne  onpesenentbx  uarerpanos.  Koodduumenrsr  Hbrotona-

Koreca.

3 an(ﬁJ'lH}KCHHO@ BBIYMUCIICHUC ONPECACIICHHBIX UHTCTIPAJIOB € HAIlCPC/l 3aJITAaHHOW TOUYHOCTHIO.

Meton TpilllCllHﬁ. OLeHKA TOYHOCTH METO/1A.

. ”PH()J]H"/KCHHOC BBIMUCICHHC ONPCJICICHIBIX HHTCIPAIOB € HAIICPC/L 3aJ1aHHONW TOYHOCTBIO.

Mero)1 CCPCIHITHBIX HPAMONTOILHHKOB. OrnerKa TOUHOCTH MCTO/14A.
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. [IpubnukeHHOE BBIYMCIICHUE ONpPEe/IEHHBIX UHTErPAJIOB ¢ Hanepe] 3alaHHONH TOYHOCTBIO.
Meton Cumriicona. OlieHKa TOYHOCTH METO/a.

14. Pewienne 0OBIKHOBEHHBIX TU((epeHIInaTbHbIX ypaBHEHUH MepBoro nops/jaka. Meroa -
aepa.

15. Petienne 0OBIKHOBEHHBIX AU((PEPeHIIHATbHBIX YpaBHEHH nepBoro nopsjka. Moauduim-
pPOBaHHBIN MeTOJ Ditsiepa.

16. Petienne OOBLIKHOBEHHBIX AU((EpeHIIHANIbHBIX YPAaBHEHUH MEPBOro MOpsiaka. YIrydlleH-
HBbIH MeToJ1 DHepa.

17. Pertenne 0ObIKHOBEHHBIX U depeHnnaibHbIX ypaBHEHHH NepBoro nopsiaka. MeTtoj 1npo-
THO3a-KOPPEKLIHH.

18. JIuneiinoe nporpammupoBaHue. [locTaHoBKa 3ajayd JIMHEHHOrO IMPOIPAMMHPOBAHMA.
JlBoiicTBeHHAs 3a1a4a JIMHEHHOI'0 IpOrpaMMUPOBAHUS.

19. I'padpuueckuit MeTo 1 pelieHuUs 3a1a4u JUHEHHOrO IPOrpaMMUpPOBaHAMs.

20. CuMIJIeKC-METO/ peLICHUS 3a/1a4M JIMHEHHOTO IPOrpaMMHUpPOBaHUS.

21. OTbIcKaHWe NIEPBOH CUMILIEKC-TabINILbI.

22. TpancnoprHas 3ajay4a.

23. HenuneitHoe nporpammupoBanue. [locTraHoBka 3a1aun HEJIMHEHHOIO NPOrpaMMHPOBAHUS.
['eomeTpuueckasi HHTepIpeTaLMs 3a/1a4d HEJTMHEHHOr O IIPOrPaMMHUPOBAHUS.

24. Mertoa mHoxuTennel Jlarpanika.

25. Metoa wtpadHbIX QyHKIHH.

26. Jlunamuyeckoe nporpammupoBanue. [locraHoBka 3agaud AMHAMHUYECKOIO TMPOrPaMMHPO-
BaHus. [IpHHIIMII TOYTATHOTO HOCTPOCHHUS ONITUMAIBLHOIO YIIpaBeHHUs. 3aj1a4a o0 pacipe/ie-
JIEHUU PECYPCOB.

27. lunamudeckoe nporpaMmupoBaHue. [loctaHoBKa 3ajauu JUHAMHYECKOrO IMPOIPAMMHPO-

BaHUs. [IpUHLMIT [O3TATHOTO [TOCTPOCHUS ONTUMAIBHOIO YyIpaBlleHHs. 3ajaqa O 3aMCHE

06opyI0BaHUs

7. YYEBHO-METOJINYECKOE U UHO®OPMALMOHHOE OBECIIEYHEHHUE
JAUCHUITVIMHBI (MOYJIA)
a) OcHoBHas nuTeparypa

1. Jlasnersaposa, Enena [Tetposra. MeTouueckie peKOMEHIaliu K 1abopaTopHbIM padoTam
1o jucuuiinbe "YuciaeHHble METOABI U McceqoBanne onepanuit": B 2 4. / E.Il. JlaBnersaposa, A.
A. Kykosa; BiaguMupckuii rocyiapcTBEHHbIH YHUBEPCUTET UMEHU AJiekcanzpa | puropbeBuia u
Hukonas ['puropseBuua Croserosbix (Bal'Y), Kadenpa maremarudeckoro ananusa. — Biaaaumup:
BiaqMMHpCKUil TOCYapCTBEHHBIH YHUBEPCHTET MMeHH Ajiekcanzapa I'puropbesuua u Hukosas
I'puropseBuya CroneroBbix (Bal'Y), 2012. - Y. 1. -2012. - 43 c.

2. Oxop3un B.A. Maremardueckas KOHOMHKa [DJIEKTPOHHBIH pecypc]: Yuebnuk / B.A.
Oxop3uH. - M.: A6puc, 2012. - http://www.studentlibrary.ru/book/ISBN9785437200629.html
DIeKTpOHHOE M3laHue Ha ocHoBe: Oxop3uH B.A. Maremaruueckas skoHoMuka: YueOnuk / B.A.
Oxop3uH. — M.: A6puc, 2012. — 263 c.: un. ISBN 978-5-4372-0062-9.

3. Baxpanos H.C. Unciiennble METObI B 3a/lauyaX ¥ YIPAKHEHUAX | DJIeKTPOHHBIH pecypc| /
baxBajos H.C. - M. BUHOM, 2013. —
http://www.studentlibrary.ru/book/ISBN9785996322664.html DnexkrpoHHoe H3jlaHue Ha OCHOBE!
baxsanos H.C. UnciieHnbie METO/bI B 3a/@4ax U ynpaxHeHUsX [DIEKTPOHHBIH pecypc|: yueOHoe
nocobue / H.C. baxsanos, A.B. Jlanun, E.B. UuwxonkoB. — 3-¢ u3j. (:1.). — M.: BUHOM. Jlabopa-
Topust 3Hanui, 2013. — 240 c.: ui. - ISBN 978-5-9963-2266-4.

4. H.C. baxsanos, H.I1. JKuakos, I'.M. Ko6GenbkoB Uncnenubie METOIbI [ DIEKTPOHHBIN pe-
cype] / H.C. baxsanos, H.I1. Kuakos, I'M. Kobenbkos. - 7-e u3a. - M.: bBUHOM, 2012. -
http://www.studentlibrary.ru/book/ISBN9785996308026.html DiiekTpoHHOE H3JaHUME HA OCHOBE!
Yucsennble MeToasl [dnexrponnsii pecype] / H.C. baxsanos, H.I1. Kuaxos, I.M. Kobenbkos. - 7-
e u3. (o11.). - M.: BUHOM. JlaGoparopus 3uanui, 2012. - 636 c. - ISBN 978-5-9963-0802-6.

5. B.B. ITokpoBckuit MarteMaTnueckue METObl B OM3HECE M MEHEKMEHTE [ DJICKTPOHHbINA
pecypc]: Yuebnoe mocobue / B.B. Ilokposckumit. - 3-¢ wm3x. - M. : BUHOM, 2012. -
http://www.studentlibrary.ru/book/ISBN9785996307951.htm!| DiekTpoHHOE H3jaHHE HA OCHOBC:




MaremMarnucekue METO/ bl B OHBHCCE M MCHELKMCHTC [ DICKTPOHHbBIH pecype|: yueOHoe nocodue /
B. B. Hokposekuii.- 3-¢ w3t (01.). - M. BUHOM. JlaGoparopus snanuit, 2012, - 110 ¢.: ui. -
ISBN 978-5-9963-0795-1.
0) JlonosinuTtelbHas JiMTeparypa
1. Hucnennpie MeToabl [ DiieKTpoHHbIH pecype|: yued. nocodue / E.B. Kapmanosa. - 2-¢ u3/i..
crep. - Mo @JIMHTA, 2015, - http://www.studentlibrary.ru/book/ISBN9785976523036.html Diiek-
TPOHHOC H3/1aHKue Ha ocHOBC: YHCICHHbBIC METO/IBI [ DIeKTPOHHbBIH pecype]: yueb. nocodue / E.B.
Kapmanosa. - 2-¢ w3, crep. - M. @JIMHTA, 2015.- 172 ¢. - ISBN 978-5-9765-2303-6.
2. C.M. Oxkyzios, O.A. Tlecros Jlnnamuueckoe nporpaMmuposatne [DiekTponnblii pecype]| /
C.M. OKyJ108B, O.A. [Tecros. - M.: bUHOM, 2013. -
http://www.studentlibrary.ru/book/ISBN9785996325726.html DsexTpornoe M3janue Ha OCHOBC:
Jlunamuueckoe nporpammuposanue [Daekrpontsiii pecype| / C.M. Okynos, O.A. llecros. - 2-¢
w31 (0J1.). - DICKTPOH. TekeToBbic Jlan. (1 daiin pdf: 299 ¢.). - M.: BUIIOM. JlaGoparopus 3na-
Huii, 2015, - (Passurue nirresickra mkoJabuukon). - Cucrem. tpebosanus: Adobe Reader X1 : k-
pan 10", - ISBN 978-5-9963-2572-06.
3. Jlexnés AB. Jlunamuucckoe nnporpaMmMupoBanie B 9KOHOMHYECKUX 3a/1auax [ DJaeKTpon-
Hbli peeype] / Jlewnén A.B. - M. bUHOM, 2013. -
http://www.studentlibrary.ru/book/ISBN9785996325641.html Dnexrponnoe u3jlanue Ha OCHOBC:
Jlunamuieckoe nporpaMMHpoBaiie B 9JKOHOMHUCCKHX 3aj1adax | DIeKTponnbliii pecype|: yuebHoe
nocodone / AB. Jlewnes. - 3-¢ u . (L), - DAeKTpoH. TeketoBbie jtan. (1 ¢aitn pdf: 179 ¢.). - M.:
BUHOM. Jladopatopus suannii. 2015, - Cucrem. tpeGosanus: Adobe Reader XI: oxpan 10", -
ISBN 978-5-9963-2564-1.
B) HHTEPHET-PECYPCHI:
. Dejiepanbubli opTait «Poccuiickoe odpazosanue» www.edu.ru
. Exmnoce okno joceryna k odpaszosarenbhbiv pecypeam window.edu.ru
. Karazor nayuneix pecypcos www.scintific.narod.ru
- O0epoceniicknii Maresmarnueckuii nopran www.mathnet.ru
I') HEPHOIMUCCKHE W3/ 1
Hayunbiit skyphan  «Boaucimrenbible METOAbl W nporpaMmupoBanne»  (http:/num-
meth.srec.msu.ru/)

1
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8. MATEPUAJTBHO-TEXHUYECKOE OBECIHTEYEHUE JIMCIUTTIJIMHBI
(MOJL1YJIs)
My B THMC MBI KOMILICKC (KOMITLIOTEP HIIPOCKTOP) MM MHTCPAKTHBHAS JIOCKA H KOMIIb-
1orep.
Komnbiorepnbiii kinace juis gaboparopuselit pabot. HeoOxoanmoe nporpamMioe odecrneyenue
- Microsoft Office, 01MH U3 SI3LIKOB CTPYKTYPHOTO HIIK 0OBEKTHO-0PUEHTUPOBAHHOIO TPOI'PAMMH-
pOBaHUS.
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