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1. IEJM OCBOEHUS JUCIHAILTAHEI
|

[lenssmMy 0CBOSHAS JUCIIMILIHHBL (MOTYIST) SIBJ'ISII‘OTCH'

- U3Y4Y€HHE€ CHCTEMbI MAaTEeMaTHYECKUX 3HaHI/II/I ¥ YMEHHH, HGO6X()III/IMBIX B ﬂp()(becc,HOHanLHOH
ACATENBHOCTH Ui Pa3pabOTKH MaTeMaTHyecKuX Mojenelf MpoLeccoB W 0OBEKTOB aBTOMclTPI3aLII/II/I 1/1
YIIPABICHHUA, U1 M3Y4EHHA CMEXHBIX JUCUMIUIMH, POJODKEHUA 00pA30BAHHUS]

- HHTeJUIEKTYaJIbHOe pa3sBHTHE, (DOPMHUPOBAHUE KAYCCTB JIAYHOCTH, HGO6XOIII/IMBIX 111
YCHCIIHOH JKM3HH B COBPEMEHHOM OOIIECTBE; SICHOCTh M TOYHOCTH MBILUIEHUS, UHTYULIHS,  SIIEMEHTEI
AJITOPUTMHUUECKOM KYJILTYPBI, IPOCTPAHCTBEHHBIX Hpe,.[[CTaB.FlCHlfIH

- hopMupoOBaHKe peaCTABICHHI 00 I/I,ZIGSIX‘ U METOJIaX MaTeMaTHKH KaK yHHBepcanLHoro A3bIKa
HAYKH U TEXHHKH, CPEACTBA MOACTHPOBAHHS HBHeHI/II/I‘I/I NPOIECCOB;, METONAX OITUMHBAITAA; |
- BOCHHTAHHE KYIbTYPHI JINYHOCTH, omomemm K MaTeéMaTHKe KaK K 9acTH 00IIeuelIoBEYECKOi
KyJbTYPBL, NOHUMAHHUE 3HAYMMOCTH MATEMATHKH JUTS HAYYHO-TeXHHYECKOT0 nporpecca.
l \
2 MECTO III/ICIII/IHJII/IHIJ B CTPYKTYPE OIIOII BO
| ‘
|
HucnynmHa «YHCIEHHBIE METOHBD) OTHOCI/ITCH K 0a3oBoit wacTu npO(bech/mHaanoro HKJIa
OCHOBHOH ~00pa3oBaTeNbHOM IIPOrpamMMbl TOAIOTOBKM  OaxanaBpoB 1Mo Hampapnenuio . 02.03.03
«Marematudeckoe obecreuenne u az[MHHHCTpHpOBaﬁHe UHQOpPMANMOHHBIX cucTeMy». JIIg yCIemHoro
M3YHGCHUS JIAHHOW MMCIMIUIMHBEI CTYHEHT JAOJDKEH BIaNeTh OOS3aTeNbHBIM MHHEMYMOM COZlepIKAHHUSL
OCHOBHO# 00pa3oBaTeNbHOM MPOrpaMMEl II0 MAaTEMATHKE IS ZaHHOrO HAIIPABJIEHUs (MATEMATHIECKOTO
aHaNu3a, AHAUTHYECKOH ICOMETPHH, JHHEHHOH anreGpsi, maddepennuanbHeX  ypapHeHu). 3HATH
OCHOBHBIC IIOHATHS M METOJAbI MAaTeMATHYECKOTO \aHanma AHAIITHYECKOH TeOMEeTpUH, JIMHEHHOH
anreOpel, TeOpHH (QYHKIMK KOMIUICKCHOIO HepeMeHHoro Ymers [PUMEHATE| MATEMATHYECKIE METO (kI
JJISL peIieHUsT IPaKTHYECKUX 3a1a4, Buagets MCTOIIEIMI/I pewenys AU OepeHIHANBHBIX U AT e6pqueCKHx
ypaBHeHuH, quddepeHIMaIbHOrO U HHTeraHLHOFO\I/ICquJIeHI/I}I AHATHTUYECKOH TEOMETPUH, TCOPHH
BEPOATHOCTEH, MATEMATHYECKOH CTATHCTHKHY U CIIyYalHBIX IIPOLECCCOB. ‘
Auctumvsa GopMupyeT 3HAHHS M HABBIKH, |HEOOXOMUMEIE B LPAKTHUCCKON NesSTELHOCTH
KBaTH(QUIUPOBAHHOTO crieruanucTa. B pamkax yd4e6HOTO mpomecca MOXeT GbITh HCIONB30BAKA py
IOATOTOBKE BHITYCKHOM KBaTM(DUKAITHOHHOMN paGoTHL.

3. IIVNIAHUAPYEMBIE PE3YJIBTATBI OBVYEHUSA 11O I[I/ICI_II/IH.JII/IHE
[Inanupyemsle pe3yabTaTel O0YYEHUS IO I[HCHI/IHJ'II/IHG‘ COOTHECCHHBIC C IJIAHUPYEMBIMHU Pe3yITbTaTaMuU
ocsoerns OITOTI]

Koxn VY poBeHb 0CBOCHHMS [lnannpyembie pesynbTaThl 00yUeHUs! MO AUCUMITHHE |
popMUpyeMBIX KOMITeTeHLIHH' Xapakrepusyiouue sranpl GOpMUPOBaNI KOMIIETEHLMI (NOKA3ATENH
KOMIIETEHUWH OCBOEHHS KOMIETEHLHUH)

! 2 3 |
MOJIHOE OCBOEHUE | 3HATD! !
OIIK-1 KOMTMETCHLIMU e 0azoBbIe 3Haﬂnﬂ MojlyYeHHbIC B 0OJIACTH MAaTeMaTHYeCkuX, 1 (niH)
€CTECTBEHHBIX HAyK.
VMeTh: 1

I
o I/ICl'[OJ'IbSOBaTb\ fazoBple 3HAHUA W3 O6HaCTI/I MdTeMclTl/I‘{e(‘KI/IX H

(um) eCTeCTBeHHLIX HayK B npoq)PC(,MOHaﬂbHOH HEATENLHOCTH.
Bnagers: \ ‘
* HaBBIKAMH BBICOpAa METO/OB peLieHHs 3a1a4 TPOodeCCHOHATBHOI
JIEATENBHOCTH Ha OCHOBE TcopeTu!{ec,KMx 3HaHI/[I/I

MOJIHOE OCBOEHHE | 3HATh: ‘
KOMITCTCHITNH ® MareMaTHYecKWe  OCHOBBI  IIPOI'PAMMHPOBAHMS M A3EIKOB

OIK-2 MpOrpaMMHPOBaHHs, OpraHu3aunn 6a3 NaHHeIX K KOMOBIOTEPHOTO
MOJIETUPOBAHUS; ‘ ‘

® MATCMATHYCCKHE METOAbl OUEHKH Kalqcc"rna, HaNCHKHOCTH U

! ToaHoe WJIK YaCTHYHOC OCBOECHNE yKa33HHOI71 KOMIMNETCHIHHU



3(HEKTHBHOCTH MPOrPAMMHBIX TPOYKTOB;

® MATeMAaTHueCkMe  METOIbl  OpraHMsaund  MHOPMALMOHHOM
GesomacHocTH NpH | paspaborke ¥ 3Kcnnyaraunn NPOrpAMMHBIX
MPOAYKTOB U POIPAMMHBIX KOMILICKCOB,

Ymerb: ‘ |

J OcyL[IGCTBJ'lHTb 060CHOBAHHBIN BEIGOP HAHHOIO MaTeMaTHYeCKOro
anmnapara npn pelueHuu 3a1a4 Mpod)eCCUOHANBHOM NEATENBHOCTH.

Bnanets: |

® HaBBIKAMU npﬂmeneum A@HHOTO MaTEMATHUYECKOro armapa.Ta rpu
peLeHHH KOHKPETHBIX 3a7aH.

4. OFBEM U CTPYKTYPA JUCIUTLINHEL

TpynoeMKOCTh TUCIUILIMHEI COCTABIIAET 7 3aYETHBIX eIHHuUII, 252 yaca ?

Buapl yueGHO#H
paboThl, BKIIOYas
CaMOCTOSATENLHYIO
pabory cTy,ue HTOB
o | W TPymoemKoCTh (B Obem yue6HOH (DOPMI:I
E- qac;lx) paGoTEL TeKymero
= - |l C npuMeHeRueM RO hor
Ne | Haumenosanue Tem w/unu pasuenos/tem | 9 s S| ‘ ‘ x YCIIEBAEMOCTH,
n/n AUCUMTIITHHbL z E | 5 ”HTepaK;THBHH dopma
© % i Meee IPOMEKYTOUHON
| Bl o = (B yacax / %) P , Y
T 5 s % < ‘ alTecTaunn
8 3| 2 Q (no cem:ecmpa/w)
2|
= =
I BBeJeHHe B TeOpHIO MOrpeIHOCTe 3 |1 2 - |6 -
2 MeTozibl NOMCKa pelueHuit HelMuHeHHsIX | 3 | 2-5 | 8 4 |4 |12 8/50 PEHTHHT-KOHTPOb
YpaBHEHMH f Nel
3 IpsiMble METOAB! POLICHUS CHCTEM JH- | 3 | 6-8 | 6 2 |4 |10 6/50
HEHHBIX ajredpandyeckux ypaBHEHUHR
4 Wrepaumonnsie metons! pewenns cuc- (3 |9 -8 [4 [[4 |12 8/50 PeHTHHI-KOHTPOL
TeM JIMHEWHBIX anrebpaniecKux ypas- 12 Ne2
HEHHH |
5 MeTonbl movcka peweHuil cuctem rem- | 3 | 13- | 4 2 |2 |18 4/50
HeHMHbIX YpaBHEHUH 14 ,
6 Annpokcumanus byHKIHHA 3 |15- |8 4 4 |14 &/50 peiTHHT-KOHTPOIL
18 No3
Bceero 3a 3 cemectp: 36 |18 |18 | 72 34/47 334€T C OLIEHKOU
I Hucnennoe auddepeHuupoBanye 4 |15 |4 - 4 110 4/50 PEHTHHT-KOHTPOJIb
Nel
2 HncneHHbIe METOIB! MHTETPUPOBAHMA 4 |[6- |6 - 6 |13 6/50 PEHTHHI-KOHTPOMb
11 No2
3 OOBIKHOBEHHbBIE JuddepeHunanbhsle | 4 12- | 8 - 8 |13 8/50 peHTHHT-KOHTPOJL
YPaBHCHMA 18 No3
Bceero 3a 4 cemectp: 18 [18 | 36 18/50 3k3aMeH (364)
Hannune B nucummnine KIVKP B
Hroro mo pucuuminne 54 18 |36 | 108 52/48 3a4EeT C OLEHKOI,
| aK3aMeH (36 yac.)

Conep:xaHue JIeKIUOHHBIX 3aHﬂTlm no xucnunianae (3 cemecrp)

Pasnen 1. Beaenne B TeOpUIO OrpeIHocTeii. 1 !

1) Hemounuxu u  knaccugurayus — nospewanocmeii  pesyromama  MUCIEHHD20 pewienya  3a0avu,
Hpubnuxcennvle  wucna.  Abcomomman  u  ommocumenshas — nozpewnocmu.  Hoepewmocmu
apugpmemunecxux onepayuii na npubnurcennvimu wuciamu, Illozpewmocmy gynkyuu.

Pasgesn 2. MeToabl MOMCKA pelNICHHI HeTHHEHBIX YPAaBHeHIIii,

|
|
? Pactipenenietiie o6uIero yMcha Yacos, YKa3aHHbIX Ha npaKTMl{ecq‘ne saHarug B Y11, ¢ yuerom H#COB Ha KIT/KP




2) Ilocmanoska 3adauu. QcHosmwie 3manu pemeiﬁwz. Memoow: ﬂoxazzusaujuu KODHell  HeaunetiHo20
Ypasuenus. ObycnosneHnocms 3a0a4u BUIYUCTEH US| KOPHSL, | |

3) Hmepayuonnoe ymounenue xopueii nenuneiinozo ypasnenus. Memoo denenus ompeska nonosam (memoo
bucexyuu). Cxopocme cxooumocmu, Kpumepuii oxonuanus umepayuii. % !

4) Memoo npocmoii  umepayuu. T COMEMPUNECKAR  WINOCHPAYUs memooa  npocmoi umepayuu.
Cxooumocmy  memoda. Kpumepuii  oxonvanus | umepquyui. O6y0ﬂ0<meHHpcmb mMemooa  npocmo
umepayuu. ‘ 1 :

5) Memoo Hviomona. Ycnosue cxodumocmu Memoc?a. Kpumepuit oxonvarnus ‘umepayuii. Ynpougennoiii

Mmemoo Helomona. Memod cexywyux. Memoo Cmedppencena. Ymounenue mempoa Hoiomona onn cayast
KpPamuozo Koprsi. i

Pasnen 3. IIpsivible MeTOARI pelrenust cuetem JHHEAHDbIX ajirefpanuecKnx ypaBHeHHI.

6) Ilocmanoska s3adauu. Hopmul éexmopa 6 u mampuysl. Tunbi  ucnonvzyempix mampuy. Keaopamnas
mampuya.  Paspeocennvie  mampuyer.  Obycnosnenocmo  3adavu PCWEHUSL  cUCmeMbl  AurelHbIX
anzebpauueckux ypasnenuil.

7) Memoo I'aycca. Cxema eduncmeennozo Oenenus, Ipyooemxocme memoda.Memood Taycca ¢ 86160pom
cAlABHO20 dNeMEHmMA no 6cell Mampuye (cxema ROIHO20 6u1HOPa).

8) Memoo I'aycca u pasnoscenue MAMPUYLL HA MHOJICUMENY, LU-pas'ﬂoo/ceHue.Aﬁ[emO() Xoneykoeo (memoo
keaopamnwvix kopueii). Memood npozouxu. |

Paspen 4. Urepaunonnbie MeToas! pemenns cucrem JIHHEHHbIX ajrebpanyecknx ypasuenmnii.

9) Memoo npcmoii umepayuu. Ipeobpasosanue cucmemer k 6udy, yooGHOMY Ons umepayuii. Cxooumocmso
memooa nocmoi  umepayuy. Anocmepuopnas oyenxa nozpeunocmu. CucmemMa ¢ ROIONCUMensHo
onpedeneHnot mampuyet. i |

10) Memoo 3eiidens. Hmepayuonnele dopmyner  memooq. Anocmepuopnan| oyenxa nozpeuwrocmu.
Teomempuneckan unmepnpemayus memoda. |

11) Cxooumocme umepayuonnvix npoyeccos ons cucmem nunetinvix ypasuenuy. Ilepsoe docmamounoe
ycnosue cxooumocmu memoda 3etidens. Oyenxa nozpewtHocmu npubnusicenull memooa 3eiidens no m-
Hopme.Bmopoe docmamounoe ycnosus cxodumociu memoda 3eiidens. Oyenra nozpewmocmu no I-
HopMme. ! ‘

12) Memoo  nocnedosamenvnodi - sepxueii peﬂakcau{m. Hmepayuonnvie  popmynst  memooda ' penax-
cayuu.l eomempuveckas unmepnpemayus mMemooq. Moougdurayuu memooa pendrcayuii.

Paspen 5. Metoant noucka pemenuii cueremM HetmHeRHbIX YPABHEHUIA.

13) llocmanoska sadauu. Onpederenus. Ocnosnvie 3mansy peenus. Koppexmm?cmt; u obycnosnennocmy
3a0auu,  Memoo  npocmoii  umepayuu. llpeobpazosanue  cucmemvt  x ' 6udy, yoobromy  Oas
umepayui. Oyenxa anocmepuoproti NO2peutHoCmu. Monughuxayuu memoda npocmoii umepayuu,

14) Memoo Hviomona ons pewienusn cucmem nenuneiinoix ypasnenuti. Hmepayuonnvie opmynsr sMemooa.
Moougpurayuu memooa Hviomona. Vnpowennwiii | memod Hvomona, Memod noxcnozo NONONCEHUSL.
Memoo cexywux. Memoo Cmegpencena. ;

Pasjea 6. Annpoxcnmauus dynxuuii. | |

15) Humepnonuposanue gynxyuii. Iocmanoexa 3Q0aY UHMEPNONUPOBANUS]. Hpubnuoicennvie Gopmyno.
Junesinaa unmepnonayua. Koneunvle pasnocmu DA3IUNHBLY NOPAOKOS. Humephonayuonuvii MHozounex
Heiomona.  Humepnonsyuonnas  gopmyna Taycea. Humepnoaayuonnvie gopmynr  Cmupnunea u
beccena. ‘

16) Humepnonayust kanonuxeckum noaunomom. Humepnonsyuonneri nonunom Jlaepanoca., Buiwicnenue
Kos@puyuenmos nonunoma. Oyenka noepewHocmu unmepnonsyuonnot gopmyner Jlazpanxca.

17) Obpamnoe unmepnonuposanue ons cayuas paeHoomemosuux y3nos. Obpammnoe unmepnonuposane o
nepasroomemonuux ysnos. Haxooicoenue kopuedl ypasnenun memodom o6pammozo unmepnonuposanus.

18) Cpeonexsaopamuunoe npubnuocenue. Ilocmanoska zadauu. Haunywwee npubnuocenue. Jluneiinas
annpokcumayua.  Keadpamuunas annpoxcumayua., Memoo Haumenvwux keaopamos. Henuneiinas
annpoxcuMayus. ‘ |

Coaeprkanne JIeKIWHOHHBIX 3AHATHI [0 JHCHMIIHHE (4 cemectp)

Paznen 1. Uncnennoe nuddepenunponannue. ‘ ‘

1) llocmanosxa sadauu. @opmynv npu6ﬂumeHH02q oupghepenyuposanus, ocnoganuble Ha nepeoil
UHMEPRONAYUONHOU hopmyne Holomona u hopmyne ?mupJ':aHacr.

2) Popmyner  wucnennozo Ougdepenyuposanus Ons | PAGHOOMCMOAUUX  INOYHEK, BLIPANCEHHBLE | Yepes
3Hauenus gyuxyuu 6 sux mouxax. I paguvecxoe 0ud)¢epenq:po@a;;ue,

Paznen 2. Unciennrle MeToab HHTErpUpOBAHAS. | j ‘

3) Hocmanosxa 3adauu. Keadpamypuvie gopmynsr Hoiomona-Komeca. Dopmyna  mpaneyuii ' u ee
ocmamounvi unen. Popmyna Cumncona.



4) Honamue o keaopamypuoii  opmyne ‘Ieb'bimeea.ffeac)pamypyaﬂ (])oémy/za TI'aycca. Tounocme
K6AOpAMypHuiX (hopmys. ‘ |

5) Yucna Bepuynau. @opmyna Quﬂepa-Maxﬂopena Ipubnuocennoe  suiuiicienue  HecobCmeenHbIX
unmezpanos. I paguuecxoe unmezpupoeanue. 1 } 3

Pasnen 3. OGbikHOBeHHbIE AN PepennnaIbHbBIE yYpaBHeHHs:.

6) 3adaua Kowwu. ITocmanoska 3a0auu. Pewenue 3a@aqu Kowwu ¢ nomowpio popmyner Teiinopa. Memoow
Pynee-Kymma. Memoow ¢ oyenxoil noepemnocinu Ha wace. Oyenxa noapeuwtHocntu 00HOWA206bIX
Memoooes. ‘ ‘

7) Koneuno-pasnocmuvie memoowl. Memoo HeOI”lpeOQJIEHHblY koaghuyuenmos. Oyenrxa noepﬁumocmu
KOH@UHO-PASHOCIMHBIX MeM0008. JcobenHOCY UHMEeZPUPOBANUS CUCIEM YDAGHEHUIT,

8) IIpocmeiiuue memoow! pewienus kpaeeoti 3a0auu|Ons 0ObIKHOGeHHbIX ouepernyuanvubix ypasHenui.
Pyniyus Ipuna cemounoti kpaeeoii 3a0avu. Pewenue npocmeiiueii KpQaesoti CemovHol 3a0aui,

9) Hocmanosxa kpaeswix: 3a0ay onsa nunelinoi cucme}ww nepeo2o nopaoka. Anzopummsl peuienus KDaegbix
3a0a4 ONsL CUCmeM YPAsHeHUti Nepeozo nopaoxa. Héﬂuneunb:e Kpaesvie 3a@aquf

| | |
Conepxanne npakTHYECKHX 3AHATHH 10 gucumnnimue (3 CLMeFTp)
Pasnen 1. Beenenne B Teopuio norpemHocTei.
ConepixaHue NpaKTHUECKUX 3aHATHIA. !

1) Onpedenenue abcomomnoti u omnocumenvnoii nozpewnocmu. Pewenue NPAMOU  3a0auu  meopuu

no2peutHocmerl.

Pa3zpen 2. Meroanl moncka pereHuil HeJHHEHABIX ypaBHex il

ConepraHune MpaKTHYECKHX 3aHATHIA. |

2) Omoenenue xopueii nenunetino2o ypaswenus. Ymounenue Kopus Hemmeunoeo YPagHeHUs Memooom
Oenenus ompesKa ROROAaM. \

3) VYmounenue xopua nenuneiinozo ypasnenus memodom npocmon umepayui. Hocmpoenue umepayuonnoi

Gopmyner u 6b160p HAUANLHOZ0 NPUOTUNCENUA. | |
Pasnen 3. Ilpambie MeTo/b1 pelieHus CHCTeM JIMHERNBIX a/rebpanyeckux ypaBHeHHii,
ConeprkaHue MPaKTHYECKUX 3aHATHH. |

4) Pewenue cucmemer nuneiinbix anzebpauueckux ypagnenus memooom I aycea.

Paznen 4. UTepannoHHbIe MeTOABI PELIEHHST CHCTEM | THHEHHBIX anreGpan qecx&nx YpaBHEHMI.

Conepxatue MpaKTHYECKHX 3aHATHIA. ;

5) Pewenue cucmemvt nuneliHbIX aﬂze6pauuecrcux ypasnenui MemoOOM npocmoti  umepayuu.
IIpeobpaszosanue cucmemvl k 6udy, yOoOHOMY ONs umcpaz;zm Oyenka npc»epeuﬂtocmu

6) Pewenue CJIAY memooom 3eidens. I/ImcpaquHHbze opmyner memooa. Cxooymocmv memoda 3eiioens.

Pazzien 5. MeTojb! noucka peumennii cucrem He.nnﬂenm,lx YpaBHeHMIt.

ConepikaHue MPaKTHYECKHX 3aHATHIA. ! |

7) Pewenue cucmemvl HeTUHelHbIX YPasHEHUT memodom npocmoii umepayyuy. Oyenxa anocmepuopHol
ROZPeUHOCmU. |

Paznen 6. Annpokcumanus gpyHkuuii.
ConeprkaHue MPaKTHUECKUX 3aHATHIA,
8) Humepnorayua ynkyuu xanonuueckum nonunomom. Ilocmpoenue UHMEPRONAYUOHHO20 HNOJUHOMA
Hviomona. Beruucnenvie koneunvix pasnocmei. 3
9) Ilocmpoenue unmepnonsyuonnozo nonunoma Jlaepawoica, Beiuucnenue Koadj(])uuuemnoe nommoma
Onpedenenue nozpeunocmu UHMepROAAYUOHHOT q’)Ameszbr Jlaepanoca | |
\ | |

Copep:xanne 1aGopaTopHbIX 3aHATHI N0 JucuunInHe (3 cemecTp)

Pasgen 2. Meroab! moucka peuleHunii HeJHHEHNbBIX ypaBHemm.

ConepixaHue J1abopaTOPHEBIX 3aHATHIA. \

1) Omoenenue xopneii Henumeiinoeo ypasuenus. Ymounenue KopHs HENUHEUNG20 YPABHEHUL MEMOOOM
npocmot umepayuu. 1Ipozpammuas peanuzayus mMemooa cpedcmeamu A3vika C+ u MatLab,

2) Vmounenue XopHA HeauneiiHo20 ypasHeHus MemoQOM Hbviomona. Belbop HAuansno2o npubnudicequs.

Ilocmpoenue umepayuonnoii popmynet. HpOZpCZMMHaﬂ peanuzayus memooa cpedcmea/wu asvika, C++ u
MatLab. ‘

Pazgen 3. IIpsiMbie MeTO/bI pelICH s CHCTEM JTHHEHNBIX ajire6panuecKux ypaBHemm.

ConeprkaHue 1aGOpaTOPHbIX 3aHATHIA. ‘

3) Pewenue cucmempr 1uneiinbLx anzeOpauLecKux ypasuenuii memooom I'aycca. [lpozpammnas peanusayus
memooa I'aycca cpeocmsamu azvika C++ u MatLab‘



4) Pewenue CJIAY memodom Xoneyxozo u memodom npozonicu. Ipozpammhan peanusayus memodos
cpeocmeamu azvika C++ u MatLab. 3

; \
Paznen 4. Hrepannonnsie metoasl pemenns CHCTeM‘ JHHEHHBIX aJIre0panIecKnX ypaBHeHH id.
ConepixaHye nabopaTOpPHbIX 3aHATHIA.

5) Pewenue cucmemvl  nunetinvix aﬂee6paultecx%ux YpasHeHu Memoc)w;w npocmoi  umepayuu.
IlIpeobpazosanue cucmemvr x 6udy, ydobromy Ons umepayusi. Beibop nauanenozo APUOIUIICEHUA.
lpoepammnasn peanusayus memoda cpedcmsamu s3vika C++ u MatLab. |

6) Pewenue CIIAY memodom 3eiidens. Hmepayuonnsie hopmyner memooa. lpoepammmas pediuzayus
memooa cpeocmseamu azvika C++, ‘ ‘

Pazjen 5. MeTtoab! noHcka pemienuii cucremM HeJIMHEHHbIX YpaBHeHUid.
Coneprxanue J1abopaTOPHEIX 3aHATHIL. 1 | ‘
7) Pewenue cucmemsl Henunesinbix ypasnenuii Mmemodom npocmot umepayyuu. [Ipozpammuan peanuzayus
Memooa cpedcmeami Azvixa C++. 1
‘
|

Paspen 6. Annpokcumanus GpyHkunii.

Coneprxanue 1abopaTopHLIX 3aHATHIA. |

8) Ilocmpoenue UHMEPROMAYUOHHOR0 ROAUHOMA Jlaepansica. Beruucnenue ko3pduyuenmos nonuroma.
{Ipoepammnan peanuzayus anzopumma svruucnenus nonunoma Jlazpanoca cpedcmeamu szvika C++.,

9) Memod naumenvwiux xeadpamos. Jluneiinas KGAOPAMUUHAS  aNnPOKCUMAYUS, lpoepaamnan

peanusayus anzopummos 6blNUCIeHUs KOS Guyuenmos annpoxcumupyioweii ynkyu.,
|

|
Conep:ranue J1aGopaToOpHbIX 3AaHATHI N0 UCHANINHE (4 cemechp)

Paszaes 1. Yncnennoe quipdepennnponanne. |

Coneprxanue 1abopaTopHLIX 3aHATHIA.

1) Hpubnuocennoe ougdepenyupoeanue na ocrose nepeoi UNMEPRONAYUOHHOU Dopmynvl Hviomona u
popmyner Cmupnunea. lpozpavmuasn peanusayusi WI2OPUNMA GLIYUCTICHUS NPOUIEOOHOT Cpedcmeamu
asvika C++,

2) @opmynvl wucrennozo Ougdepenyuposanus  Ons PAGHOOMCMOSAUUX  MOYEK, GBLIPUNCEHHBIE Yepes
suavenus @ynxyuu 6 sux moukax. Ipoepammuas, peanusayus anzopumma GOIYUCICHUA NPOUZBOOHOU
cpeocmeamu azvika C++. |

Pa3zgen 2. UncieHHble METOALI HHTErPHPOBAHHSL.

CouneprxaHue J1aGOpaTOPHLIX 3aHSITHIA, ‘ ‘

3) Buviuucrenue onpedenennozo mmumezpana ¢ HOMOULIO) gopmyn  npamoyaonenuxos u  mpaneyuii,
IIpoepammnas peanuzayus aneopummos SbIMUCIEHUR ORPedeIeHHOZ0 UKMEZPaJIa,

4) Buuucaenue unmeepana ¢ nomoupto gopmynst | Cucncona. Hoepemnocmé GUUCIIEHUA  UHMESPANA.
Paspabomxa npunooicenus na azvike C++ ons BBINUCTICHUS UHME2PaNA 1O qbopﬂ‘(zy/ze Cucrcona.

3)  Dopmyna iinepa-Maxnopena. lpubnuscennoe BLINYCAEHUE HECOOCNEEHHBIX UHMEZDaNOE.

Pazpen 3. O6bikHOBeHHbIE AU PepennnanbHbIe ypaBHeHH .

Coneprxatue 1a6opaTOpHbLIX 3aHATHH, ‘ |

6) Pewenue 3adauu Kowu c¢ nomowwio gopmynsl Teitnopa. Memoow: Pynze-Kymma. ITlpozpavimuas
peanusayus memooos cpeocmsamu azvika C++ u MatLab. |

7) Koneuno-pasnocmmuvie Memoovt u Memood HeonpedeneHnblx k02 Puyuenmos.| Oyenxa nozpewnHocmu u
NPOZPAMMHASL PEANU3AYUA KOHEYHO-PASHOCIHBIX MEIN0O0G, !

8) Pewenue xpaeeoii 3a0auu Ons  OGLIKHOGEHHBIX, ouppepernyuanvuvrx  ypasnenud. IIpozpavmnan
Deanu3ayus anzopummd pewenus Kpaesoti 3adavu. | ‘

9) Pewenue 3xkpaegoii zadauu Ona MUHENHO cucmeMbl népeo2o nopadka. Ilpospammuai peanusayus
AneOPUMMOG PeUerus. Kpaeso 3a0auu ONA CUCTEM YPaBHEHUI RePBO20 NOPAOKA. ‘

|

5. OBPA3OBATEHBHBIE TEXHOJIOI'MA ‘
B npenonasannu qucumnmnbl « Jucnennsie Memodbly UCNONb3yOTCs pazHoo0pasHble obpazosatelibHble
TEXHOJIOrMH KaK TPaAHLUMOHHBIE, TaK ¥ ¢ IPUMEHEHHEM aKTHBHBIX M MHTEPAKTHBHbLIX METOI0B 00yUeHHs.
AKTHMBHBIE ¥ HHTE€PAKTHBHBIC METO/IbI OOYUYCHHUS: |
— I'pynnosas nuckyccust (Bce npakTHYecKue 3AHATHA);
— Ananus cutyauuit (Bce MpaKTHYECKUE 3aHATHS),
— Pa3Bop KOHKpeTHBIX CUTYaLHi (ICKIMOHHDIC 3aHATHS; BCE MPAKTHYECKHE 3aHsATHA);
— VYposHeBas aupdepeHumaLns (KOHTPONLHBIE MEPOTIPHATHS ); |
— PaGora B manbIx rpynnax (Bce npakTA4ECKUE 3aHATHA).,



6. OHEHOYHBIE CPEJICTBA JJISl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
IIPOMEXYTOYHON ATTECTAIINU HO HUTOI'AM OCBOEHUSA JACHUAIIIINHBI U
YYEBHO-METOJIUYECKOE OBECIHIEYEHUE CAMOCTOSATEJBHOM PABOTBI
CTYAEHTOB

memmkwﬂmuymw#mmmcwmmmaﬁam&m)
IIpumepneIii nepevyens BOI‘IpOCOB K pei’tmnr—xompolmo Nel
|

1. Haiiti aGcomoTayio A u OTHOCHTENIBHYIO O IOTPEIIHOCTH YKCIIA 4, UMEIOIIEr0 TOILKO

BEPHEIE ITADPEL ‘

1.a=0,2387; 6. a=0,374; |
2.a=3,751; 7. a=20,43; ]
3.a=11,445; 8. a=0,0384; |
4.a=2,3445; 9. a=12,688; |
5.a=8,345; 10. 2 =43,813. |

2. Otpenuts kopHH YPABHCHHUS AHAIUTHYECKU W YTOUYHUTL ONHH U3 HHUX MeTOHOM JeJIeHUsT OTpe3Ka
TI0II0JIaM ¢ TOYHOCTHIO 10 0,01.

1. x - sin x = 0.25

2 tg (0/58x + 0.1) = x2

3. \/—x cox (0.387x) =0

4. x3 - 3%x2 + 6x + 3 =0
5
6

x3 - 6x -8 =0
%3 - 3%x2 4+ 9x - 8 = 0
3. OTnenuTs KOPHU ypaBHEHHUS rpaduyYecKy U YTOUHUTEH OJIMH U3 HHX METOZOM IIPOCTOU HTepalyn
¢ TOYHOCTHIO 110 0,01.

l. 3x —cos x -1 =0
X + 1g x = 0.5
X2 + 4sin x = 0

x3 - 3x2 + 12x - 9 = @
X3 + 3x + 1 =0
. x3 = 3%2 + 6x + 3 =0 ‘
4. OTHeMUTh KOPHH YPABHEHWS AHAIMTHYCCKH H yTOMHHTE OIMH W3 HHX MeronoM HreioToma ¢
TOYHOCTHIO 110 0,001,

Y U W N

x3 - 3x2 + 12x - 12 = 0
x3 +4x - 6 =0

1. tg (0.3x + 0.4) = x2
2. ctg x - x/3 =0

3. %% + 4sin x = 0

4. x3 - 2x +4 =0

5.

6.

Ilpumepunlii nepevens Bonpocos K PeHTHHI-KOHTPOJII0 Ne2

- Pemmts cucremy ypasnenuit mo dopmyite Kpa&epa

Sy

3.21x1 - 4.25x; + 2.23%x3 = 5.06
7.09x1 + 1.17x2 - 2.23%3 = 4.75
0.43x1 — 1. 4x; - 0.62x3 =1 .05

i .

Il

2. PemmTh CHCTeMy ypaBHEHHIT ¢ IOMOIIBIO 00paTHON MaTPHUIIB!

0.42x1 = 1.13x2 + 7.05x%3 =  6.15

1.14x1 = 2.15% + 5.11x3 = -4.16
-0.71x1 + 0.81xs ~ 0.02x3 = -0.17

[

. = | .
- Pemuts cuctemy nuueitneix ypasaenuit meronom I' aycca



7.09x1 + 1.17x2 - 2.23x3 = -4.75
0.43x1 - 1. 4% - 0.62x3 -1.05
3.21x1 - 4.25%x2 + 2.13x3 = 5.06

]

4. Peummnts cucTeMy JTHHEHHEIX YpaBHEHUI MCTPIIOM MIPOCTON MTEpanuu ¢ TouHOCTEIO 0,01
x1 = 0.23x1 - 0.04x%2 + 0.21x3 - 0,18xs + 1.24

X2 = 0.45x1 - 0.23x» + 0.06Xj - 0.88
X3 = 0.26x1 + 0.34x%, - O.llxﬂ + 0.62
x4 = 0.05x1 - 0.26x2 + 0.34x3 — 0.12%4 - 1.17

S. PeluTh cHcTeMy MMHEHHEBIX ypaBHEHHUI MCTOI[OM Jeiinens ¢ tounoctiio 0,01
x1 = 0.32x;7 - 0.18x2 + 0, Opr + 0.21xs + 1.83
X2 = 0.34x1 -~ 0.08x%2 + 0.17x3 - 0.18x4 + 1.42
X3 0.16x1 + 0.34x2 + 0.15x3 - 0.31xq - 0,42
Xqe = 0.12x;1 - 0.26x2 — 0.08x5 + 0.25%4 + 0.83

IIpumepHblii nepevenn BONIPOCOB K PEHTHHI-KOMTPO/II0 Ne3

! i
1. Hcnonp3ys MeToR IpoCToii UTepammy, PEIUHTH CHCTEMY HeJIHHeI/IHHx YPABHEHUH C TOYHOCTHIO

0,001

sin (x+1) - y = 1.2 tgixy + 0.4)= XP

2x + cos vy = 2 0.6x%2 + 2y2 = li x>0, y>0
2. MHcmone3ys meron mpocroit HploToHa, PELINUTL CHCTEMY HenHHeHHLIx YPABHEHHH C TOYHOCTLIO
0,001

sin(x+0.5) - y =1 tg(xy + 0.3) = x?

cos(y-2) + x =0 0.9%2 + 2y2 =1

3. Haifttu nmpuGiikeHHOH 3HadYCHUE @yHKHHH NpY JAHHOM 3HAYCHHUH APIyMEHTAa C IIOMOIIBIO
WHTEPOJAIMOHHOr0 MHOroweHa Jlarpamxka, ecnu  dymkius sagama: 1) B paBHOOTCTo;mmx y3Jax
TabJTHIE! 2) B HEPABHOOTCTOSAIIMX Y3/IaX TaGIAmsl, |

Tabmuua 1
b4 | y No BapuaHTa | %
0.43 1.63597 1 0.702
0.48 1.73234 0.512
0.55 1.87686 0.645
0.62 2.03345 2 0.738
0.70 2.22846 0.606
0.75 2.35973 0.718
Tabmuua 2
X | y No iBapmanTa | X
0.02 1.02316 3 0.102
0.08 1.09590 0.114
0.12 1.14725 0.125
0.17 1.21483 4 0.203
0.23 1.30120 0.154
0.30 1.40976 0.237



Tabnuua 3

% l Y No BapuaHTa | x
0.35 2.73951 5| 0.526
0.41 2.30080 0,433
0.47 1.96864 0.432
0.51 1.78776 6| 0.5‘2
0.56 1.59502 0.436
0.64 1.34310 0.602

Tabauua 4

X f y No BapmaHTa | x
0.41 2.57418 71 0.616
0.46 2.32513 0.478
0.52 2.09336 0.665
0.60 1.86203 8 0.573
0.65 1.74926 O.67B
0.72 1.620098 O.51W

| f
4. Vlcnone3yst MepBYIO WIIM BTOPYIO I/IHTepHOJISH_ﬁI/IOHHY}O hopmyiry HproTOHA, BEIMHCIATS, 3HAYEHHs
(yHKUMH IpH JAHHEIX 3HAYEHHAX apTYMEHTA. ; ‘

Tabmnua 1
X | V% No BapmaHTa | X
1.375 5.04192 1 1.3832
1.380 5.17744 1.3926
1.385 5.32016 1.3862
1.390 5470695 2 1.39B84
1.395 5629686 1.3866
1.400 5.79788 1.3945
Tabauua 2 i
% | y No}BapmaHTa | x
| |
0.115 8.65729 3 0.1264
0.120 8.29329 0.1315
0.125 7.95829 0.1232
0.130 7.64893 4 0.1334
0.135 7.36235 0.1285%
0.140 7.09613 0.1176
Tabnouua 3
b | y No ‘papmauTa | x
1.150 6.61659 5 0.1521

1.155 6.39989 0.1611



1.160  6.19658 0.1662
1.165 6.00551 6 0.1542
1.170 5.82558 0.1625
1.175 5.65583 0.1548
TaCumua 4
b4 | y No BapuaHTa | x |
0.180 5.61543 7 0.1838
0.185 5.46693 0.1875
0.190 5.32634 0.1944
0.195 5.19304 8 0.1976
0.200 5.06649 0.2038
0.205 4.94619 0.1057

Texymuit konTpOIL YenNeBaemMocTH cTyAenTOB (4 cemecTp)
!

. \ G ‘ ,
IlpumepHsbIii nepeyenn BOII‘pOCOB K peHTHHr-KOHTpO/ 0 Nel
|
1. C momoms0 HETEPIOISIHOHHBIX (OPMYIT HBIOTOH& u ['aycca Hality 3HaueHHe HepBOH 51
BTOPOM IIPOU3BOIHBIX IPH JAHHBIX 3HAYCHHAX apryMeHTa A GYHKIHH, 330aHHOM TaGIHYHO

X I y
2,4 3,526
2,6 3,782
2,8 3,945
3,0 4,043
3,2 4,104
3.4 4,155

2. C noMOIIBIO HHTEPHOISIHOHHBIX (GOpMYIT CTI/IpJ'II/IHI‘a u Beccels HaliTH 3HaueHme nepBon u
BTOPOH IIPOM3BOAHBIX IIPH JAHHBIX 3HAUCHHIX apryMe}FTa s GYHKINH, 3a0aHHON TaGITHYHO

X | y
3,6 4,222
3,8 4,331
4,0 4,507
4,2 4,775
4,4 5,159
4,6 5,683

IIpumepHeiii nepeyens BONpPocos K peﬁTHHF-KOHTpOJI‘lO Ne2
| |
1. BEMMMCIHTB HHTErpan 1o GopMyJIaM JIEBBIX H IPABLIX TIPAMOYIOILHHKOB IIpU 17 = 10,
OLICHHBAS] TOYHOCTD € IIOMOIIBIO CPABHEHHUSI IOy YCHHRIX Pe3yiIbTaTOB



I fx)=x +1, a=—1, b=9.
2. f@=Jl+x) -1}  a=2 b=12.
3. S =4[50-x* )2 +1) a=-3, b="7.
4 fx)=Yx +3x+11, a=+2, b=8.

|
2. Beryucauth HHTErpan no GopMyie TpAeuui ¢ TpeMs AeCATHYHbIMY BHAKAMHU

L f@=++1)2+x) a=-1, b=9,
2. f(x)=+/x"+8, a=-2, b=8.

3. f(x)=[27-%, a=-7, b=3.
4. fx)=3x2-6x+37, a4=-5 b=5.
5. fx)= -\f2*~x3, a=-9, b=1.

6. f)=x*-3)x+1)  a=2 b=12.

3. Berumenuts uaTErpai mo Gpopmyie CI/IMHCOT)a IpH 1 = 8; OUEHUTE NOrPENIHOCTE PE3YILTATA,
COCTaBUB TAONUIy KOHEYHBIX pasHOCTEH

L f(x)=-/x"+1, a=-1, b=9.
2. fx=Jl+x)x* -1}  a=2, b=12.
3. f(x)=\/(50—x2Xx2+1), a=-38, b=1.

4, Fx)=x2+3x+11, a=1+2, b=8.

IIpumepnbIit nepeuenn BOIIPOCOB K peliTHHr-KOHTpOI0 N23
‘ |

1. [laso nuddepenimansHoe ypaBHEHHE BTOPOTO NOpsiika BHxa F (y, y',% y")::()
¢ HAUATBHBIME ycnoBusME Y(x, )=y, # y'(x,)=y.. ‘ |
Jna manHOro muddepeHnHanLHOro ypaBHefmir{ HallTH pelieHue y= y(x), YIOBJIETBOPSIOIICE
3a8JIaHHOMY Ha4aJIbHOMY YCJIOBHIO, B BUJE: ‘ | |

a) IITU OTIIAYHEIX OT HYJIsS WICHOB PA3JIOKEHHs B CTEHEHHOM PAL;

0) no metony Pynre-Kyrra cocTaButh TaOMHLY IPUOIHIKEHHEIX 3HAYCHUH DEleHHs CHCTEMBI
AuQbepeHInanbHbIX ypaBHEHUH TEPBOro IOPSIKA, COOTBETCTBYIOIIEH 3aJaHHOMY YpaBHEHWIO, HA
OTpe3Ke [0; 0, 5] ¢ mrarom A=0,1. | ;

Bce BBIMMCIEHHS IPOM3BOIMTE C OKPYIVICHHEM 10 IISTOrO I[GCHTI/I‘-IHOjFO 3Haka. Pe3ynbTarsl,
TOJIy4YCHHBIC B IyHKTaX a) U 0), CpaBHUTE.




10.

1.

12.
13.
14.
15.
16.
17.
18.

19.
20.

L y"=5y"+4y=0, »(0)=0, y'(0)=1.
2. y"+2y'+y=0, »(0)=0, y'(0)=2.
3. y"-6y'-Ty=0, J’(O) L, J"F(O)zl'
4. y"+7y'-8y=0, »(0)=0, y'(0)=0.
5. y"=10y'+25y=0, »(0)=3, y(0)=0.
6. y'~5y'+6y=0, »(0)=2, '(0)=1.
7. y"+5y"+6y=0, »(0) (

8. y"=6y'+5y=0,
9. " +4y +3y 0, y(0

ITpomexkyToUnAs ATTECTALMS IO MTOraM OCBOCHHA JHCHHILIMHEI (3246T ¢ OUEHKOI),
‘
IIpumepubIii nepeueHn BONPOCOB K 3a4ETy ¢ onenkoii (3 ceMeCTp)

Kiaccnukauus norpensocteit pesysiprara YMcIeHHOTO PCIICHHS 3az[aqn Hpn@nnme HHBIE
ghcia, AOCOMIOTHAS ¥ OTHOCHTEIIBHAS TIOTPEITHOCTH. \
Ilorpemnoctu apudmeTHdeckux oneparuii, [TorpenHocTs (I)yH}(uHH} |
Metozpl moucka peleHn i HelMHeHHBIX ypaBHenuit, [TocTaHoBKa 3aaus. MeTobl TOKaTi-
3aIMK KOPHEH HEIMHEHHOTO ypasHeHus. O0yCIOBICHHOCTS 3a/1a4il BHIUMCIIEHHs KOPHSL.
WrepauuonHoe yTounenye KOpHEH HeMHHEHHOro ypasHenus. MeToJl IeeH s 0Tpeska mo-
noyiam (MeToJl IMX0ToMuH). Kpurepuii okoHuanus urepauuit.
Mertox npocroit urepammm. Cxopumocts Metoaa. Kpurepuit OKOHYAHHS UTEPAIHAIL. O6yc-
JIOBJICHHOCTD METOJIA IPOCTOH UTepalliy. ‘
Merton HeroToHa pernenus: HeMMHEeHHOro ypasHeHus. Y ciioBre (‘XOI[I‘/IMOCTI/I KpmepHM
OKOHYaHHsA HTeparuii. MeTos cexyniux.
[IpsiMBIe METO/IB! PEIEHUS CHCTEM JIMHEHHBIX anredpanveckux ypaBHeHI/II/I (CJIAY). O6yc-
JIOBJICHHOCTB 38141 PEMICHUS CUCTEMBI JIMHEMHBIX areGpardecKiX ypaBHEHI.
Merton 'aycca. Cxema enuHCTBEHHOTO fAenenus. Meton I'aycea ¢ BI)IGOpOIM rnaBHOFO Jne-
MEHTa 10 BCeH MaTpuIle (cxeMa MOJIHOro BHIOOpa), | :
Pazjoxenre MaTpHIILI HA MHOKHTEIIH. Meton Xonenkoro pemmenus CJIAY (mMerton KBdI[paT-
HBIX KopHeH. MeToJ MpOroHKH. !
HrepanyoHHBIe METOMIBI PEIICHHUS CHCTEM Jﬁ/IHeHHLIx (mre6pa1/me01<mx YPaBHEHHH, Merox
ITpocToii ureparun.CXoauMoCTsE METOAA HpOCTOI/I HTEPALINH. AlIOCT¢pHOpHaﬂ OIIEHKA IO~
IPEUIHOCTH.
Meron 3efinens. Urepauuontsie hopMyIibt MeTona Ycnosue cxoz{mvfocm Kpur e‘pI/II/I OKOH-
YAHUS UTEPAIMi, | |
Merox nocnenoBarensHol Be3xreit penakcanuu. FrepannoHHble (prMyJIBI METOJa Peak-
cauui. Moaudukannu MeToia pejakcauii, w
Metons! noMCKa pelleHnit cucTeM HeMHeHHbIX ypasHeHni. [Toc ra}fOBKa 3a/1auy. Ou& [OB-
HeIe onpezenenus. KoppeTHocTs u O6YCHOBHGHHOCTL 3aJ1a4u. }
Meton npoctoii uteparun. Onenka aHOCTepI/IOpHOH IIOTPEIITHOCTH. MOLLH(bI/IKauuH MeToza
[Ipocroit utepanum. | ‘
Meton HetoToHa Jyist pernenns cuctem HeaneHHbL‘x YpaBHEHUH. HTepaHHOHHLIe qjopMynm
Monunduxanun Meroaa Hetotona, Meton cexyrmmux. Metos Cre cb(beHceHa
HWureprnonnpoBanue GpyHKIMIL. HOCTaHOBKa‘. 3a1a4u I/I]—ITepHOIII/I]JOBaHI/ISI Hpn6np[>1<e1mme
dopmynsl. JIuHeHHas UHTEPIONAIHAL. } |
Koneunsie paznoct. MHTEpHONANHOHHBII ‘MHO]‘O‘{HCH Herotona. I/Iﬂ»lTepHon;IuHOHHaﬂ
dopmyna I'aycca.
WuTepnonsuuonnsie GopMyIIb! CTI/IpHI/IHFa n beccens.
VIHTEepIONSIHs KAHOHHYECKUM TIOTHHOMOM. Nurepnonsumonnrit noaunom Jlarpamxka. Boi-
YHCJIEHHE KO3(DPHUIAEHTOB MOIMHOMA. Ouerfca IOTPEHIHOCTH I/IHTCpIIOJI}ILII/IOHHOI/I hopmy-

bl Jlarpanxa.



i
|
!
| :
21. Obpatnoe unTepnonuposanne. Haxoxmenue <OpHel ypaBHEeHVs METO/IOM 00paTHOTO HH-
TEPIOTUPOBAHUS, | ‘
22, Cpennexpanpatnutoe npubiwkenne. Junetinan u KBa/ipaTHYHAS anmpokcumanms, Metox
HAWMEHBILINX KBAJIPATOB. |
Ipumepnbiii nepesens BoNpocos K IK3amMeny (4 cemectp)
I. Hucnennoe nuddepenuuponanme. DopMybl MPUGIHIKEHHOTO HM(b(bepeI{u]{pOB4}IHH, OCHO-
BAHHEBIC Ha NICPBOM HHTEPIONALMOHHON (opmye HeioToHa 1 dbopmymne Crupiuira.
DopMmyiibl YHCAEHHOTO AU GEPEHLHPOBANHS [T paBHOOTCTOSIIIX TOYEK.
Hucenxoe unTerpuposanue. Kranparyprbie opmysmsi Hurorona-Koreca.
Dopmysa Tpanenuti. OcTaToqHbIH YieH GOPMYITE TpaneLui.
®opmyna Cumrcona. OcTaTouHEIH WieH dopmyser Cummncona.
[TonsTue o kBanpatypHO# Gopmysne YeGhinesa. Keanparyphas dopmyna [aycca. TourocTs
KBanparyphbix dopmysi. i
7. Yucna beprymm. ®opmyna Oiinepa-Maknopena. [pubiiKkeHHoe BhIYHCIeHME HecOGCTBEHHbIX
AHTErpaios. 1
8. OGbiknoBeHHEIE b depeHnmaTbHbIe ypaBHenns. 3anaua Kowm. Petienne 3agayn Komm ¢
nomouisro hopmyitsl Teiiopa. !
9. Meroar! Pynre-Kyrra. Onenka MOrpeluHOCTH OZ[HOU_‘PI“OBLIR METOJOB. ‘
10. KoneuHo-passocthble MeTonbl. MeTog HEONPEe/ICTIEHHBIX KOB(DULUEHTOB. Oue}‘IKa no-
TPEIIHOCTH KOHEYHO-PA3HOCTHEIX METO/IOB. ‘
11. Tlpocretiuine MeTob! pemenus KpaeBoi 3a0auu JUIst OGbIKHOBCHHEIX dep(bepemjmanbﬂmx
YpaBHEHUH. ‘ !
12. @ynkuus I'pura ceTouHoit kpaesoit 3anaun. Perenue MpocTeILel KpaeBoi ceTOYHOM 3akau.
13. IocraHoBka KpaeBbix 3a0a4 U1 JIMHEHHON CHCTEMBI NMEpPBOro NOpsAAKA. AJATOPHTMBI pe-
LICHHMS KPACBBIX 3a1a4 JUISl CUCTEM YPAaBHEHHIA NEpBOro MOPsIKA. 3 ;
Camocrositesibnan pabora CTyAHTOR MO AUCIHILIHHE «HHCIeHHblIE METOIBIN Brioudaer B ceGs cnefyromue
BH/Ibl JCATENLHOCTH: ! i
) npopaGoricy yueGHoro marepuana no KOHCMEeKTaM, y4ebHOM 1 HaydHOM JIHTegawpe; ‘
2) NOArOTOBKY K MPAKTHYECKUM 3aHSTHSM, TPEOYIOLLYIO| COBMECTHONO BBIIOTHEHHS MAJBIMK rpynuamMu
CTYACHTOB PacCMaTPHBACMBIX Ha JIEKLIMAX METO/OB. |
3) MOArOTOBKY N0 BCEM BHAAM KOHTPOJIBHBIX MEpPONPHUSATHIi, B TOM YHCIIE K TeKyILEMY KOHTPOJIIO 3HAHMH 1
NPOMEIKYTOUHOH aTTECTaLlUH, i

ITpumepHEIii nepeyens Bompocos, paccmannBﬁeMle TPH CAMOCTOATEILHOH PadoTe CTyIeHTOB
@3 cen}qech) i ]

1. Ilporpammuposanue Ha anropurMiuyeckom aseixe C++. Murerpuposannsie nakerst MathCAD 6.0+ u Maple V

R4. Cocras u dyHkimOHANBHBIE BOIMOKHOCTH TIakeTOB., BakHeiiiine oIepaTopsl | |

2. [orpewnocty  BEMUCneHuit.  Onpegernende ko HYECTBA  BEPHBIX SHEl‘-IaIl;HI/IX unadp. IlorpemnocTn

anrebpanieckux onepanuid. Ilpaeuta OKpPYIJICHHL. ‘

3. Ilpamas 3aa4a Teopuy MOrpeIIHOCTEH.

4. OGpatHast 3a1a4a TeOpHH MOrPeLIHOCTER,

5. IlorpemHocTs OKpyrienuii 1 3amucs uncen 8 DBM. |

6. Metoapl pemmenns anreSpandecknx  u TpaHCLIeH,[IfFHTHbIX_ YPaBHCHHH: METOA IOJOBUHHOIO JejeHHs

(anxoToMumM); MeToa XOp/ (CEKYILHX); METO KacaTeJ'ILHBIX; (HbtotoHa); meroa utepatmit, Onenka NOTPEIIHOCTEH.

TpeGopanus x BeIMHCIHTEIBHOMY JITOPUTMY. YCTOHUUBOCTE M CIOIKHOCTD anropHTMa.i !

7. MeTo/ibl YMCIEHHOrO DEIICHUS CHCTEM JIHHEHHBIX anr;e6pam:ecmx ypaBHeHui#., Meton TMOC/IC0BATE/IEHOTO

HUCKJIIOUCHHS HEU3BECTHDIX. MGTOH OTpa)I(eHHﬁ. | | ‘

8. Meron mnpocToif urepaimy. OcoleHHOCTH peanu3dliu MeToAa HPOCTON ule aumy Ha DBM. Ouenka
p p p p p

NOrpeurHoCTH U YCKOPEHUE CXOMUMOCTH. !
9. OnTumuzaims CKOPOCTH CXOUMOCTH HTCPALIMOHHBIX npoLeccos. Metop 3eiimens. 1
10. UTepalinoHHBIe METOJBI ¢ UCIIONB30BAHMEM CIICKTPAJIbHO-OKBUBA/ICHTHBIX OMEPATOPOB.

11. [TorpewHocTs MpubauKeHHOrO PELICHHS CHCTEMBI ypaBHEHHH 1 00yCIIOBJIGHHOCTD MaTpHIL.
12. Unrepnommposanue. Ilpnbmnkennsie hopmy.Jbl, | ‘

13, Winrepnonsumonnslii Muorousen Hprotona, ﬂorpeuu-roc?'h MHorowieHa Hetotona, | ‘
14, UHTepnonsuronnsii MHOrouIeH Opmura. CXOOUMOCTE HHTEPHOISLIAM. Henuuetinas vrrepnonsims.

IS. Unreprionisiups cnnaiinamy, MuoromMepHas HHTeproALMs. !

16.  Cpennexsanparnunoe npubmkenune. Jlunelinas annpoKcuManma.  MeTon | HauMeHBIINX  KBagpaToB.
Hennuefinas annpokcumarmis, i |

O W

IIpumepnriii nepevens. Bonpocos, PACCMATPUBAEMBIX HPH CaMOCTOHTeIleOi# pabote cTyaenToB

“ cem%emrp)
I. Hucnennoe nuddepentmporanne. TloaHHOMAATLHEIE bopmynsl, MeTton Pyure-PomGepra.



KBasupaBrnomepHsie cetku. Peryaspusanus Au(depeHHpoBanms,

|
. Hucnennoe uHTerpuposanue. [lonMHoMuankHas annpokcumarus. Popmyna Tparnetuii.
. Dopmyia Diinepa. opmyna Iaycca-Kpuctopdens. Cxonumocts KBAJIPATYPHBIX HopMyJL.

- Merogp! pewrenns: meton IMukapa; meton manoro napamerpa; Meton Anamea. |

2

3

4

5. O6wikHosennble muddepeHtmansHeie ypasuenus. 3anaua Ko, ‘
6

i

. Kpaebie 3anaun. Pasnoctusiii metoa. Meron ["anepkusia.

3. MGTO}J,]:[ PCLUCHNMA YPABHEHHS B YACTHBIX MPOHU3BOAHBIX, OCHOBHEBIE TIOHATHS TEO

ANNPOKCHMMALHS TIPOCTEHIINX IUTepOIHUECKIX 3a/ay.

9. PasnocTHble cXeMbl Ui OHOMEPHOTO NapaboNHYeckoro ypaBHEHH.

10. PasnocTHas annpokcuMaLus sMIHITHIECKHX YPABHEHHUI.
I'1. MeToabl petieHus CeTouHbIX JTUITHUECKHX YPaBHE NI,

pIJFI/I METOHa CETOK.

DOHJI OUEHOUHBIX CPEJCTB /Ui [POBEIEHHS ATTECTAIHY YyPOBHSA  CHOPMUPOBAHHOCTH

V) | |
KOMIICTCHITUU 06yan01uch;1 Mo JUCITUITIINIIC O(bOpMJ]HGTCH OTHCIIBHBIM JOKYMEHTOM,

7. YYEBHG-METOJIMYECKOE M1 TH®OPMALMOHHOE OBECIIEYE]

7.1. KuuroobecneueHHOCTDL

HHE JUCIUTLINHBL

Maremaruke / yqebnoe mnocobue.- Kpacrospek: Cub. te-nep. yf{-
T,2012.- 174 ¢. 3

Hanmenosanvie nmmTepartypsl: aBTop, HazBaHKe, BUL H3NAHHS, ["on KHUT'QOOBECIIEYEHHOCTE
U3aTEeNTECTRO H3JtaHKs Konwiectso 7 ——
31(36MHJ‘I$Ip0? M3IAHMI B | 3MEKTPOHHOM
6ubimoteke Bal'y B 6ubnuoTteke
cooTBeTCTBHE ¢ PI'OC Bal'V
BO
1 ) 3 4
OcHoBHas nureparypa*
1. KonpmakoB H.C. OCHOBEI YHCIIEHHEIX METOIOB/ [NpaKkTH-KYM, - 2014 http://www.
M.: MockoBckuit ryMmaHHTapHBLA YHEBEpCHTET, 2014, - 92 ¢, iprbookshop.
/36690
2. Kompaer B.Jl. UucnenHble METOmbLI M 1IPOrPAMMHPOBaHHE: 2016 http://www.
yuebHoe nocobue. - M, MI]] Znanjum,
POPYM, HULl UHOPA-M, 2016 .- 336 ¢, com/catalog
3. baxsanos H.C. Yucienuble MeTOmsl B  3amauax  u 2015 hittp://www.
yupaxueHusax/ yaebxoe nocobue.-M.: ' iprbockshop.
BEMHOM. Jla6opatops 3uanuit, 2015.- 241 c. ru/ 12283
JlononnurenpHas nuTepatypa
1. Baxsanos H.C. UuciieHHele meTonsl/ yge6GHoe rocobue.- M.: 2012 http:/fwww.
LUHOM. JIaGoparopus sHanuii, 2012.- 653 ¢, i iprbockshop.
rw/36690
2. Cobonesa O.H. Beeenne B uncnennsie MeTozs!/ yueGHOe 2011 http:/fwww,
nocoGue.- HorocuGupck: HoBOCHOMpPCKHM roc. TeXHUYECKHUI iprbookshop.
| yamsepcuTet, 2011.- 64 ¢, ru/45362
3. 3amvsuax B.E. Teopus M MNpakTuKa IO BBHIYUCAMTENbHOIN 2012 http://www.
znanium.

com/catalog |

7.2. Ilepuoanveckue u3ganus ‘

i BT . 1 .
1. Unopmatuka, BEIMUCTUTEEHAS TEXHHKA U MHXCHEpHOE obpazoBanue. URL: http://elibrary.ru/

contents.asp?issueid=1567393

2. Hayka v wkona. URL: https://dlib.eastview.com/broiwse/publication/79294-/udb/\l270
3. Undopmatuka u 6pasosanune. URL:http://dlib.castview.com/browse/

7.3. HHTEpHET-pECYPEhI

|
1. OBC «YnuBepcurerckas GubnnoTeka oHNaiiby - http}://biblic!)club.ru/

2. Onexrponnuas GuGnuoreka: hitp://www.twirpx.com

publication/ ll 8946/udb/1270

8. MATEPUAJIBHO-TEXHUYECKOE OB ECEYEHUE TUCITATTIUHBI

I[J'IS[ peannszanuu JaHHOK AUCIHUIUIMHBI UMCEIOTCH CleUMallbHLIe [MOMEeleH s 11 [POBEASHUN 3aHATHH
JICKIMOHHOI'O THIIA, 3aHSTHH IPAKTHYECCKOTO THIIA, TCKYUIEro I{O}ITPOJ])‘I H I'lpOMB)i(yTO"II-IOI:i aTrecTauMy, a TaKKe

TIOMEILEHU JUIS CAMOCTOSITENEHON paGoTEI.

IlpakTydeckue 3aHATHS IPOBOAATCS B ayMTOPHH (KOMIBLIOTEPHOM Kiracce) S116-3 (um asaioruuaHom

KOMITBIOTEPHOM KJIaCCE€ B 3aBUCHUMOCTHU OT CETKU pacnucaﬂun}.

HepequL HCNOJTB3YEMOT 0 JIMLIEH3UOHHOIO l'lpOFpa.MMHOI"O'OGE'.C]'[G"{E)HHRI

1) MS Word;
2) MS PowerPoint;
3) MS Visual Studio.




Pa6ouyro nporpammy coctasui ['opios B.H. ?Ql/—ﬂ
(®UO, nonnucs)

Penensenr _ ==
(npencrasutens paboTonarens) 7, / 004 1 2.7 €
(mécro paﬁorbt DOmiHOCTE, DUO, nonnucr,)
‘ |
IIporpamMma paccMOTpeHa U 0100pEHa Ha 3aCeaHUH Ka{be,l[ I QU3UKH U anKJia/:[HOH MaTeMaTI/IKI/I

ITpotoxon Ne 4 ot 2.9, é(jg roja = | \

3aBenyrommuii Kapeapoii ' ____Apakenss Q.M.
P L ] |
/<ﬁMO, NOAMHCH) ‘ 1
¥ ‘ }
Pabouas nporpamma paccMoTpeHa M 0f00peHa HA 3aCENAHHH Y4eGHO- M¢To,zmqecmm KOMHCCI/II/I
HanpasseHus 01.03.02 Ilpuknannas MaTeMaTiKa 1 WHOpMATHKA
[Tporokon No 4 ot J2.09, 2049 rona &
lIpeacenarens KOMUCCHH P

- (®HO, noanucs)
// |

Apaxesia C.M.




|
JUCT PEFI/ICTPAI.II/II/I USMEHEHUH

B pabouyio nporpammy JAMCUMIUTHHBI
HAHUMEHOBAHHE
00pasoBaTebHOM HporpamMmsl Ranpaienusa noArotosku 02.03.03 Mamemamuneckoe obecneuenye u
AOMUHUCHPUDOSAHUE UHPOPMAYUOHHBIX CUCIIEM

Howmep BHeceHb! m3MeHeHus B 4acTH/pasens HWcnonuurens 'OcHoBanue ‘
H3MEHEHUs paboueit mporpaMmel OHUO (HOMep U JaTa npoToKona
3acefaHus kaeapsi)
|
2
3aB. kadeapoii /

Hodnuce @HO



