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1. HEJU OCBOEHUS JUCHUILJINHBI

]_IGJ'IB HHCHHINTHHEBI ((ypaBHeHHH C YaCTHBIMH ITPOH3BOJIHBIMHY) — O3HAKOMJICHHE C
(l)YHI[aMGH'l‘aJTBHBIMI/I METODaMH MCCIICHOBAHUS COOTHOLICHWH MCIKY 6CCKOH€LIHO MaJIbIMHA
BCJIHYMHAMH, KOTOPBIC BO3HUKAKOT IIPY MOJICTTHPOBAHWH (IJH3HT~ICCKHX IMPOLIECCOB,

2. MECTO JUCHUIJIMHBI B CTPYKTYPE OINOII BO

Hucnmnimna «YpaBHEeHHs ¢ YacTHBIMH IIPOM3BOAHBIMHY» OTHOCHTCS K BAPHATHBHOH HacTh
1o HampasieHHio 02.03.01 «MaremaTuka | KOMTIBIOTEPHEIC Hayku» (Oaxanaspuar). Ee
U3YUCHHUEC ITO3BOTUT 00 yUAIOIIUMCS;

— TPUMCHATE  MATCMATHYECKHC METOMBl W WHCTPYMEHTAIBHBIC cpejcrsa s
HCCICIIOBAHUS 0OBEKTOB 1PO()eCcCHOHANBHOI JNeATEJIbHOCTH,

—— YMCTD CTPOHTE MATCMATHUECKUE MOIEITH OGBEKTOB MPOpCCCHOHALHO] JCATCIILHOCTH,

B pesynbrare usyuenns guCImMIIHHDLT 00yuarommics JIOKEH 3HATH OCHOBDI | HPHMEHSTE
METOIbI TCOPHH JH((PepeHIHaILHBIX YPAaBHEHWH C YaCTHBIMH MPOM3BOIHBIMH, HCOOXOIUMbIE
JUIST aHaJTi3a MOJIEIICH (DM3HYECKHX MTPOLIECCOB,

3. KOMIIETEHIMH OBYYAIOIIET OCSI, DOPMWUPYEMBIE B
PE3YJIbTATE OCBOEHWS JJUCHUNJINHDI

Beityckauk, ocsonsimit nporpammy MArvCTparypel, JIOJDKCH OOJIaNaTh  ClIeMyIONMMH
001menpoecCHOHAILHBIMH KOMIIETCHIUSIMH:

* CIOCOOHOCTBIO HAXOIHTh, AHATM3HPOBATE, PEAH30BBIBATE OPOrpaMMHO M MCTIOJIB30BATH
Ha  HPAaKTHKE MATCMATHYECKME AIMOPHTMBI, B TOM YHCIE C TPHMEHCHHEM COBPEMEHHBIX
BEIMHCIMTEIBHEIX crcTeM (OTTIK-4),

BeiryckHHK,  ocBoMBIIHM [IporpamMmmy Oakanaspuara, JIOJIKEH o0razarh
IPO(ECCHOHANBHBIME  KOMITETCHIHSIMH, COOTBETCTBYIOIIMMH  BHJLY MPOPECCHOHABHOT
ACATEILHOCTH, HA  KOTOPBI OPHEHTHPOBAHA NTPOTpaMma Gakaapprara;

HAYTHO-HCCIIEA0BATEbCKAS AeITEILHOCTD:

* CITOCOOHOCTBIO MATEMATHYECKH KOPPEKTHO CTABUTD CCTCCTBEHHOHAYUHBIC 34/1aUH, 3HANME
ITOCTaHOBOK KITACCHHCCKHUX 3aj1au Matemarukn (I11K-2);

* CIIOCODHOCTBIO  MepelaBars  pesysbTar MPOBEJCHHBIX  (PU3HKO-MATEMATHYUECKIX |
NPUKIIATIHBIX UCCICLOBAHUH B BHIE KOHKDETHBIX PEKOMEHIAIWH, BBIDAKCHHBIX B TEPMHHAX
NpemMeTHOH obiracTn n3ywastnerocs sissenms (11K-6).

B pesynbrare 0CBOCHHS THCIHTUIHHEI 00yHaIOTIHICS JT0MDKEH;

1) 3HaTh OCHOBHEIC TOHSTHS W  METOJbI TCOPUW  YPAaBHEHHH ¢  4YacTHBIMH
TPOM3BOAHBIMU, B TOM “HCIIE KOPPEKTHBIE IIOCTAHOBKH KIIACCHICCKUX 3a1a4; YMETh
pasbupaTk OKA3aTeNLCTBA MATCMATHYECKHX YTBEPXKICHUA W TIOJYYATh CIIC/ICTRUS
(bopmynmpyembIx pesyinkTaTos;

2) YMETb IIPUMEHATH MaTeMaTHUCCKHe METOMbI JUIS MOCTPOCHHS MATEMAaTHYECKHX
MOJICJICH M HCCIIeIoBaHus 0OBEKTOB NPO(ECCHOHAILHON JACITENBHOCTH

3) BIIaZETh HABBIKAMHM  pELICHHSI ANQQepeHINaAIBHBIX  YPABHEHHH ¢ YacTHBIMU
MPOU3BOZIABIMU ~ Ha  ypOBHE,  IO3BOJAIONIEM  aHAIM3HPOBATE  MPOCTEIMe
MaTeMaTHIECKHE MOJICIIN TIPHKIIAJHBIX 3a1aH.



4. CTPYKTYPA U COJIEPKAHHE AN CHUTTINHBI
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2. ObyucHue B MaJIBIX TPyNTax (BBIIONHEHHE NPAKTHUCCKHX padoT B rpymmax u3 AByx
HITH TPEX YETIOBEK).

3. TexHonorus pasBHTHs KPUTHYCCKOTO MBILLIEHHS (TTPUBHBAHWE CTY/ICHTaM HaBBIKOB
KPUTHYECKOH ONEHKH Mpe/TaraeMbIX pereHuii).

4. llposezienue 3auaTHl ¢ IpUMEHEHUEM KOMIIBIOTEPHBIX MPE3CHTALME (Ha YCMOTpEHKE
JICKTOPA U IIPETIoIaBaTe)is),

O6béM yucOHOH pabOTBI ¢ NPHMCHCHMEM WHTEPAKTHBHBIX METOJOB B CpeaHeEM
cocrasisier 50% obmero o6séMa ayuTopHON yuebHOl paGoTHL.

6. OUEHOYHBIE CPEACTBA JIJISI TEKYINETO KOHTPOJIS
YCHHEBAEMOCTH, TIPOMEXYTOYHOU ATTECTALIMU 1O UTOI'AM
OCBOEHUSI TUCHUTIJIMHBI UYYEFHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSITEJIbHOMU PABOTBI CTY JEHTORB

B pamkax jokymenta «[lonoxkenue o peHTHHIOBOI cHCTEME KOMILIEKCHON OLICHKH
3HAHWH CTYJICHTOB» pa3spaboTaH perjiaMeHT MPOBEJICHHS W OLCHUBAHMS KOHTPOJIBHBIX
nercersuit. Ipouenypa oleHUBaHNs 3HAHWMH, YMEHUI, HABBIKOB TIO JUCLIMIUIMEC BKITIOUAET YUET
YCHCIIHOCTH BBLINOJTHCHHUS PsAlia MEPONPUSTHH: KOHTPOJIBHBIX paoT, PeUTHHI — KOHTpONei,
THITOBBEIX PacHeTOB M MPOMEXYTOUHOH aTTeCTallHH — DK3aMeHa.,

Texymmii konTpos B opme pelTunr - KoHTpoOIS,
PeiiTHHr-KOHTPOJIL | «ypaBHCHHS B YACTHBIX IPOM3BOHEIX | -r0 T10psIIKa;
THTIEPOOIIMUECKHE YPABHEHM Y
KontposbHas pabora k pedTHHr-KoHTpoo Nol
Tunsr 3anau
l. MeToj1oM XapakTepreTHK MOCTPOUTh 06IIEe PEIICHHE JIMHERHOTO OJIHOPOJIHOTO JINGO
KBA3HIMHCHHOIO yPaBHEHUS B YACTHEIX IIPOM3BOJHBIX TIEPBOIO MOPSIIKA.

2. MeTOI{OM XdPAKTCPUCTHK  TTOCTPOHTH HHTCIPAITBHYO  TTOBECPXHOCTE  JIMHEHHOI'O
OMHOPOIHOTIO JMO0 KBasWIIMHEHHOTO YPaBHCHHSA B YACTHBIX TTPOM3BOOHEIX Hepsoro
HOpstAKa, TIPOXOSILYIO Yepes JaHHoe HAavYaJIbHOe MHOI"OO6P&3H€.

3. MeroZomM XapakTepuCTHK MPHBECTH K KAHOHHYECKOMY BHY JIHHEHHOE YypaBHECHHE B
YACTHBIX [TPOMU3BOJHELIX BTOPOTO MOPSAKA Ha IIIOCKOCTH.

4, Jlist JaHHOTO JIMHEHHOTO YPABHEHHS B HAaCTHBIX ITPOM3BOJHBIX BTOPOTO TIOPSJKA Ha
TJIOCKOCTH  (THITEpOONMYECKOTO  HITH 11apaboIMIecKoro  THIa) ITOCTPOUTE  PEIICHUE
3amaun Kouu,

PeHTHHI-KOHTPONE 2 «DIUIUIITHYCCKIE YPABHEHMS»
Konrponsnas paGora k peiTHHT-KOHTpOIO Nel
Tunel 3anay
1. Pemmwre samauy Iltypma-JInysuiuis (3a1auy Ha cOGCTBEHHEIC 3HAYEHHS W COBCTBEHHDIC
yHKIw).

2. MeTosoM pasjieNieHust TIePEMCHHBIX TIOCTPOHTH PEUICHHE CMEIIAHHON 3a1auy  Juls
O/IHOMEPHOTO yPaBHCHHS KOJICOAHHH CTPYHBI TIPH OTCYTCTBHH «HEOJHOPOIHOCTEN) B
YPABHEHHUH W TPAHHYHBIX YCIIOBHSX JIMOO TTPH HAJIMYMH TAKOBBIX.

3. Metonom pasielenns NepeMeHHbIX PELTHTE 3aa4y O KONEGaHUsX KPYriioi MeMGpaHbl.
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Peitrunr-korrpons 3.« TapaGonmuecke YPaBHEHMUS.
Konrpomsras paGora k PEHTHHT-KOHTpOIIIO No3
Tuner 3amay
l. Meromom paspencuus NICPEMCHHBIX  IIOCTPOUTL PELTCHHE CMELIaHHOH 3aaun ISt
OXHOMCPHOTO  YPaBHEHHS TEIJIONPOBOIHOCTH pPH OTCYTCTBHH «HEOOHOPOIHOCTEH» B
YPABHEHHH H TPAHUYHBIX YCIOBUSIX JIMOO MPH HAIMYHH TAKOBLIX.

2. Meronom  pasnencuns NTCPEMCHHBIX  [I0CTPOMTE  peluenue 3ajgaun  Jlupuxie juis
ypasHenus Jlarmaca ymGo  ypaBHeHus Ilyaccona B xpyre (kossie, cexrope,
MPSMOYTOJIBHHKE ¥ T.11.),

Ilpomeskyrounas arrecranus B ¢opme sx3amena.
Bompocsr k sxzameny

Jluueitnsle  omHOpOAHBIC YPaBHCHWS B WaCTHBIX  IIPOM3BOLHBIX  IEPBOrO OPsiJIKa
(XapaxrepucTHkH, Teopema 06 ofmeM PCIICHUH, JIOKaJIBHASI TeopeMa CyHIEeCTBOBAHHMS W
CAMHCTBCHHOCTH pelenHus 3aaaun Korm).

KBasununelinble ypaBHeHus B wacTHbIX IPOU3BOAHLIX [1CPBOTO TIOPSIJIKA (XAPAKTEPHCTHKH,
MOCTPOCHHUE 00LIEro pererHs ),

CylecTBOBAHNE M €IMHCTBEHHOCTD peticHus 3anavun Kowm st KBasmIMHEHHOTO YPaBHEHHS B
HACTHBIX ITPOM3BOAHBIX EPBOTO TMOpsika. MeTox nocTpoeHms peurenus 3agaun Koy,
Kanounuecknit Bujg smmelHoro YPaBHEHUS 2-r0 MODAJIKA OT 7 NEPEMEHHBIX B TOUKe,
Kinaccnduxanms ypapuennii,

XapaKkTePHCTHKH JIHHEHHOTO ypaBHeHHs 2-To lopslika OT JBYX IEPEMEHHBIX B 0GJIACTH;
KJIACCH(DMKALIAS YpaBHEHHUIA, [Ipnmep ypasrenns emetmannoro tuna,

Teopema o kanonmnueckoi (opme nrHElHOTO ypaBHeHus 2-10 MOpA/IKaA OT JIBYX IEPEMEHHBIX B
obuacty,

Bemson gopmysisr JlanamGepa PelIeHus sanaun Kowm s ypaBHeHHs CBOGOHBIX KOJie6an il
CTPYHBI (HEOTPAHHUEHHOH 1 TT0JIyOT PAHHUEHHOIT),

3anaua 'ypca. @opmyia pernenns B CIIy'1ae ypaBHCHHUsI CBOOOIHBIX KoNeGaHuil CTPyHBI,

3ayayva Hlrypma-JInyBuimis; cBolcTra eé peleHmii.

. O0mias cxema pemenus IIEPBOH  KpaeBOH s3anaum  Juis OJIHOPOJHBIX  THIEPOOJIHUYCCKIX

YPABHCHHH MCTOZOM Pasjie/ieHUs TEePEMCHHBIX,

Pewenne cmemannoit sapaun s YPABHCHUS  CBOOOIHBIX KONCOAHUH CTPYHBI MeTOOM
PAsICIJICHIA IGPEMEHHBIX (CIIyYaH 3aKpEIEHHBIX KOHLIOB H CBOGOIHbIX KOHIIOB),

Ilepsast kpaesast 3axaua ms ypasHenus komeGanmit CTPYHBI: OOLIHH Cilyuail HeOTHOPOIHOCTH,
[loHsITHE KOPPEKTHOCTH TTOCTAHOBKH Kpaesol sanaun. Ilpumepsr koppekTHo u HEKOPPEKTHO
ITOCTABJICHHBIX 3a1a4 (B T.4. NpuMep Anamapa),

Brisox  dopmyiier Hanambepa pemenns samaun  Koww JUT HEOJTHOPOJIHOIO  YPABHEHMS
Konebanuit crpyHsl, Y CToMYnBOCTE peleHwusl,

Enuncrsennocts pemenns sagaun Koy AT HCOMHOPOAHOTO ypaBHEHHUS KOJICGaHUi CTPYHEL,
Petenne 3anaun Ko st BosHoBOTO YPaBHCHUS 11py n=3 (popmysa Knpxroda).

Pemenne 3amaun Kormw juts BonoBoro ypasuenus 1ipu n=2 (popmyna Ilyaccona).

3anava lItypma-JInysus s [TPOCTPAHCTBE; CBOMCTBRA €€ perieHni,

Pewmenne 3anaum o xoneGanmsx MPAMOYTOJILHOH MEMOPAHBI METOIOM Pa3IENEeHNS TIePeMEHHbIX,
Llnnanapuieckue GyHKUHE U MX CBONCTRA,

Pewrenne 3amaun o koneGanmsix Kpyriioit MemOpaHbI METOJIOM pas/iesIeHus iepeMeHHBIX,
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[1peobpasosanme omneparopa Jlarmaca « MOJSIPHBIM - KOOpIMHATAM  Ha 1utockocTH, O6uee
petenne ypasHenus Jlanmaca Ha miockocTH.

. HpuHumn MakcumyMma utst SmmanTuaeckux YPaBHCHHIH.

JloKa3aTenseTBO e AMHCTBEHHOCTH PeLICHUS  TICPBOH M TpeThedl KpaeBBIX 3amay  Juis
HUIATNTHHCCKUX YPABHEHUH € TTOMOILBIO TIPUHLIAITA MAKCHMYMA,

DopMyTHpOBKa  TEOPEMBl O  CAWHCTBEHHOCTH PCLICHHsT  BTOPOH KpaeBoil 3ajaum s
SJUIMNITHYCCKUX  ypaBHCHUE. Pemenne sanaun Helimana s ypasHenust Jlanmaca B kpyre;
YCJIOBHE PaspelIiMOCTH 3a/aqH.

Jlemma o npezcrasuMocTH pewrenus 3amauu Hupuxie ais ypasHenus Jlarnaca B Kpyre B BHJE
psina (CXoIMMOCTh psayia MeTo ia Dypre).

Teopema o mpencrasnenny pemenns sanavn Hupuxiie juis ypasuenust Jlanaca B kpyre B Buze
HHTETpaa Ilyaccona (HenpepbiBHbIe KpaeBbie YCIIOBUS).

DopmyJiel I'piHa 1 BX cliecTBHS.

DPyHIaMEHTAILHBIE PEILICHYS onieparopa Jlarnaca.

Jlemma o mpejcrabnennn 3maucHus FapMOHHYCCKOH (DYHKIHH B TOYKE B BHIE HEKOTOPOTIo
MHTETpaJIa 1o IrpaHuie 00JacTH rapMOHHYHOCTH.

Teopembr o cpesiHeM Ut rapMOHUIECKIX (GyHKIH,

CyUIecTBOBAHHE ¥ CBOHCTBA [IPOU3BOJIHBIX OT FapMOHHYECKOH (DYHKIHH.

Oyrkuns I'puna juis oneparopa Jlammaca u eé csolicrsa., lTocTpoenne peuenus 3aaun
HMupuxne juist ypasuenus Jlaruiaca 110 n3BecTHO (Gynkuwm ['puna.

Beison hopmymnsr Ilyaccona pewrenns sanaun Hupuxie st ypasruenus Jlamnaca s miape,
Pemenune cMemranHol sapaum juis OZHOMEPHOIO  YPAaBHEHHsI TEIUIONPOBOIHOCTH METOLOM
pasziesieHust TepeMeHHBIX,

OBumi  cmyyaif HEOMHOPOAHOCTH B  CMEMIAHHOMN 3amade Juist  OJTHOMEPHOTO  ypaBHCHMSI
TCTIONPOBOJHOCTH,

[IpuHIMIT MaKCHMYMa JUIs OXHOMEPHOTO ypaBHeH s TETIONPOBOAHOCTH,

Gopmyua [lyaccona pemenus 3anaun Koy st YPABHCHHSI TCTIIONPOBOIHOCTH Ha IPSIMOH,
Ennnersennocts peurenus sagayun Ko s YPABHCHHS TCIUIONPOBOAHOCTH Ha TTPSIMOIL,

Bonpoewr pas CPC

Kaxoe kpaswinHeliHoe ypaBHEHHE B 4acTHBIX [IPOM3BOJIHBIX TICPBOIO TIOPSIZIKA HE SIBIISICTCS
JIMHEHHBIM OZHOPOJIHBIM?

Msnoxure cxemy MeTola xapakTepucTHK MOCTPOCHHS OOIIETO M HACTHOI'O PelICHNH JINHEHHBIX
M KBA3HJIMHEHHBIX YPABHCHHH B YACTHBIX [IPOH3BOIHEIX TIEPBOTO IOPsIZIKa.,

CoopmyupyiiTe JTOKaIBHYIO TEOpeMy CYIECTBOBAHMS CHAMHCTBECHHOCTH PEIICHHS 3a/1a4n
Ko juist MMHEHHBIX W KBasWIIHMHEHHBIX YPA4BHEHWH B YacTHBIX HPOM3BOJHBIX MEPBOTO
NOpSIZIKA.

Kaxne THIIBI JIMHEHHBIX YPABHCHHH B YaCTHBIX IIPOU3BOJIHBIX BTOPOTO IOPSIIKA Bbl 3HaeTe?
Haiire raccuukanuio Takux ypasHeHnit CITyYac IByX He3aBHCHMBbIX TIEPEMEHHBIX H YKKHTE
KaHOHHHECKYIO (DOPMY YPaBHEHHS KAKIOTO THITA.

MeTooM XapakTepucTHK BBIBEIHTE opmysry obIIero perieHus omxHOMEpHOIo YPaBHCHHS
KoJieOGaHui CTPyHbI,

3uas (opmyity o6lIero peleHus oXHOMEPHOro YPABHEHUSI KOJICOAHUH CTPYHEBI, BBIBEIHTE
(opmyny [lanambepa petmennst sanaun Koy,



7.

8.

10.

11,

12.

13

14.

15.

16.

17.
18.

K kaxoMy THIIYy OTHOCHTCS BOJIHOBOE ypaBHeHHe? ypaBHEHHE TCILIONPOBOLHOCTA? ypaBHEHHE
Jlannaca? ypaBuenue [Iyaccona?

Koppexrro s mocrasnena 3amada Komm junst ypaBHeHus KoeGaHuii CTPYHBI H ypaBHEHHS
Jlarutaca?

Coopmynupyiite 3anady [lIrypma-Jluysumisa. Uto HaspiBaeTcs eé coGCTBEHHOIN pynxnuei? Kax
OTIMYAIOTCA My Cco00# ABe COOCTBEHHBIE (YHKIHMH, OTBEUAIOUIME OJHOMY H TOMY JKe
COOCTBEHHOMY 3HAYEHUIO?

Metoxom @ypbe mocTpoiite pemenne cMeITaHHON 3aja4l JUIsl yPABHEHHS MAJbIX ONEPEUHBIX
KoJieOaHu# OMHOPOIHON CTPYHEL, KECTKO 3aKPEIIEHHOM Ha KOHIAX.

Haitnure pacnipenenenue TemiepaTypsl B OAHOPOIHOM TOHKOM CTEPIKHE, TEIION30IHPOBAHHOM
KaK COOKY, TaK M Ha KOHI[aX, €C/TH H3BECTHA TeMIIEPaTypa B HAYAIbHBIH MOMEHT BPEMEHH.
Ilpusenure npumep rapMoHHUecKkod (YHKIMH JBYX II€PEMEHHBIX, oOpallafomeiics B
Geckoneunocts B Toukax (0,0) u (1,1).

. 3anumure oneparop Jlammaca ot JBYX HEpPeMEHHBIX B IOJSPHBIX KOOPIMHATAX ¥ IOCTDPOITE

MeTonoM Dypee ero obuiee pemenue.

Kak cBectu 3amauy Jlupuxime mmst ypasnenus Ilyaccoma k 3amade Jlupuxiie [isl YpaBHEHHS
Jlanmaca?

Haiite onpenenenne Gpynxnum I'puna omeparopa Jlammaca. Kak mocTpouTs pelieHne 3amadu
Hupuxne s ypaBHenus Jlamnaca no ussectHoit Gpynknun ['prma?

ChopmynupyiiTe OIHY U3 TEOPEM O CPEJHEM [/ TApPMOHHYECKOH (DYHKIIHH.

ChopmynupyiiTe DPHHIAI MAKCUMYMa JUISl 3JTAIITHIECKOTO YPAaBHEHHS.

ChopmynupyiiTe NPHHIMI MakCHMyMa Uil YPaBHEHHsS TEILIONPOBOIHOCTH. JIOKaXHTe
€IMHCTBEHHOCTD PEIIEHNs CMENIAHHOM 3a/1a4H.

7. YY4EFHO-METOQMYECKOE M HH®OPMAIIMOHHOE
OBECHEYEHME JUCIUILINHLI (MOIYJIST)

4) OCHOBHAs JTATepaTypa (cogep:kutes B 0ubamorexe Bal'y):

1. YpaBHeHus B 4aCTHBIX NPOU3BOAHBIX [DNeKTponHbIf pecype] / Tpenorun B.A.,
Henmocexuna U.C. - M. : DU3IMATIJIUT, 2013, ISBN 978-5-9221-1448-6.

2. 3a51auu ¥ YIIpaXKHEHHS 110 yPaBHEHHSIM MaTeMATHIECKON (U3HKH [DJIeKTPOHHBIH
pecypc] / Cobonesa E.C., ®areesa I'M. - M. : ®U3MATIJINT, 2012. - 96 c. - ISBN 978-5-
9221-1053-2.

3. Kype mubdepennmansrpIx ypaBHEHHH U BAPHAIHOHHOTO HCUMCIICHHS [ DNEeKTPOHHEIH
pecypc] / Pomanko B.K. - M. : BUHOM, 2013. - 344 - ISBN 978-5-9963-0782-1.

4. Coopuuk 3ana4 1o auddepeHnnatbHbEIM YPABHEHUSIM U BADHALEOHHOMY HCYHCIICHHIO
[Onexrponnsi pecype] / B.K. Pomanxko. - M. : BUHOM, 2012. - -219 ¢. : w1 - ISBN 978-5-
9963-0783-8. '

0) JOMOJHHTEILHAS JIUTEPATYPA:

1. YpasHenns maremaTnaecko pusuku [DnekTponnsiit pecype] / Mneun AM. - M. :
OU3MATIIIT, 2009. - 192 ¢. - ISBN 978-5-9221-1036-5.

2. Muddepennuanpubic ypaBHEHAS U YPaBHEHHS C YACTHBIMH TIPOH3BOIHEIMH
[Snexrponnsiit pecype] : B.JI. Matpocos, P.M. Acnanos, M.B. Tomynos. - M. : BJIAJIOC,
2011.-376 c. - ISBN 978-5-691-01655-4.

3. Jlexunn 06 ypaBHEHHAX C YACTHBIMH IPOU3BOIHBIMA [ DIEKTPOHHEI pecype] /
Ilerporckuit L.T. - M. : ®DUIMATIIUT, 2009- 404 ¢c.- ISBN 978-5-9221-1090-7.



4. Boicimas Matematrka, VpaBHeHUs MATEMATHIECKOl ¢Gu3uxu. COopHUK 33134 ¢
peueHnAME [DIIeKTPOHHEI! pecype] : yuebroe mocobue / B.I. Kpynun, AJIL Iasnos, JI.T.
IToroB - M. : Msparenbekuit oM MDBH, 2011. - 352 ¢. - ISBN 978-5-383-00640-5.

¢) NporpamMMHoe odecreueHue u Hurepuer — pecypenr

1. ITaker Matlab

2. MathCad

3. Maple

5. Obpa3oBaTesbHBIN MaTeMaTHIECKHIL CaiiT http://www.exponenta.ru/

6. Matemaruyeckas sHuuKIonenus http://allmath.com/

7. O6pasoparensHble pecyper! — window.edu.ru/

8. http://eqworld.ipmnet.ru/indexr.htm

8. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
AUCHUATIINHBI «Y paBHeHHs ¢ YaCTHLIMHE IPOM3BOIHBIMH

1. KomnprotepHsiit kmace 528-3: 25 - mocaio4HbBIX MeCT, 13 - KOMIIBIOTEPOB.
2. DneKTpOHHEIe y4eOHbIE MATEPHANIBI HA KOMIIAKT-IHCKAX.



Paboyas nporpavMma JIMCHMIITHHBL COCTABICHA B COOTBETCTBHH C tpeboBanusmu GI'OC BO o
HatipasiieHuio 02.03.01 «Maremarika 1 KOMITBIOTEPHBIE HAYKH.

PaGouyio nmporpammy cocTaBmi CT. npenojasarens kad. PAull A.C. [lnatos gt -
(PUO, noanucs)

Penensent (b1) JAUPEKTOP TI0 MAPKETHHTY

BCCTHIHOHHAS PUpMa
«ITPOK - Wnsect» '

0.B. Kpuceko

7

1= - //7 £

o
IIporpamma pacemotrpena u o1o6pena Ha saceannum ka(enper GAull
Hporokon Ne /77" or 7267 H 5 rona T,
3asenyromuit kadenpoit A.A. JlaBios T = il

(®HO, nonrucs)

PaGouas nporpamma paccmoTpena u oxo6peHa Ha 3aceqaHuu y4eOHO-METOAMYECKON KOMHCCHH
HaripasJieHnst HanpasiieHnio 02.04.01 «MaremaTHKa ¥ KOMITBIOTCPHBIE HAYKH.

Tpotokon Ne 7 Z&7 A 7 ///é roaa

ITpencenarens komuccun A.A. JIaBEiioB

(PO, nomnmcs)

JIMCT INIEPEYTBEPK/IEHUSI
PABOYEN MPOI'PAMMOBI JTACITATIIMHBI (MO/LY JISI)

Pa6ouas nporpamma onobpena na yueOHbIH rost

lIpoTokon 3acenanus kadenper No oT roja

3asesyrowuii kadeapoi

Pabouas niporpamma oo6pena Ha yueOHbIH roj

lIporokon 3acenanns kadeapsr No or roua

3apenylowui kadeapoit

PaGouas nporpamma ono6pena Ha yueOHbIi roj

Ilporokon 3acenanus kadempol Ne oT roga

3aBenyrolnii kadenpoi




