degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop HHCTUTYTA-3aMeCTUTEb
aupexktopa ®AKT

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Maremarudeckue BOIPOCH! AUCKPETU3ALMY IPOCTPAHCTBA [IPU KOMIIbIOTEPHOM
MOJICJTUPOBAHHUHU CIIOKHBIX MPOCTPAHCTBEHHBIX TEUCHUH

10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

npopuiIb NOArOTOBKHU: [IporpammHast HHXEHEPUS
nepeaoBasi HHKeHepHast LIKOJIa PaJHOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
kadeapa KOMIIBIOTEPHOTO MOJIEINPOBAHUS

Kypc: 4

KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTaunu: 7 (oceHHuil) - JuddepenuupoBannslii 3a4et

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.
Bcero gacos: 45, Bcero 3au. ef.: 1

[Iporpammy cocraBui: A.B. JIbICeHKOB, KaH/1. TEXH. HAyK, JOLIEHT, TOLUECHT

[Iporpamma obcyxneHa Ha 3acefjanuy Kadeapsl KoMIbIoTepHoro MmonenupoBanus 05.04.2023



AHHOTANMA

[Mocne wm3ydeHuss UCHUIUIMHBI "MarteMarndeckue BONPOCH TUCKPETH3allMM MPOCTPAHCTBA —PU
KOMITBIOTEPHOM MOJIETTMPOBAHUU CIOKHBIX MPOCTPAHCTBEHHBIX TeUeHUil" y cTyaeHTa OynyT cOpMHUpPOBaHBI
3HAHHA O MPOLECCE MPOBEICHHUS BBHIYUCIUTEIBHOTO IKCIIEPUMEHTA, O (PU3UKO-MAaTEMaTHUECKOM ITOCTaHOBKE
JUIS 3a]1a4 BBIYMCIUTEIBHON a3pOIMHAMUKY, O MOHATHH TOYHOCTH BBIYMCIUTENBLHON MeTonoioruu. CTyneHT
HAy4UTbCS  NPHMEHATH  METOABI IOCTPOSHHMS W aHalu3a KadyecTBa  CTPYKTYPHPOBAaHHBIX WU
HECTPYKTYPHUPOBAHHBIX PACUETHBIX CETOK AJIS 3a/1a4 BBIYUCINTEIBHON a9pOJMHAMHKH, KOTOPBIE ONMUPAIOTCS
Ha 3HaHHWS MAaTeMaTHYeCKOro aHain3a, TeOpuu (PYyHKIMII KOMIUICKCHBIX NMEPEMEHHBIX, METOIOB PEUICHUS
T epeHIanbHbIX YpaBHEHUH.

1. lean u 3apa4n

Henp AucoMnInHBI
* 3HAKOMCTBO CTYJIEHTOB C pa3JIMYHbIMU METOJAaMHU IIOCTPOEHHUS U aJalTallud PACUETHBIX CETOK I
3a/1a4 BBIYMCINTENBHON a9pOAUHAMUKH, pACCMOTPEHHUE BOIPOCOB BIUAHHS THIIOB PACUETHBIX CETOK Ha
TOYHOCTh IPOBEJCHUE BBIYUCIUTEIBHOTO SKCIEPUMEHTa, OOydeHHE WX IPAKTUYECKUM HaBbIKaM
peanu3anuy METOAOB B NPOTpaMMHOM Kone. PaccmarprBaeMble METOABI MO3BOJSAIOT TapaHTUPOBATh
KayeCTBO ITIOCTPOEHHOM PACUETHOM CETKHU.

3anauu QUCHUTNIHHBI
* (opMHpOBaHUE y CTYJCHTOB 3HAHUH O MPOIECCE MPOBEICHHUS BBIYHCIUTEIFHOTO IKCIIEPUMEHTA, O
(U3MKO-MaTEMaTH4eCKOi IMOCTAaHOBKE ISl 3aJa4 BBIYMCIUTENBHON a’pOAMHAMUKH, O MOHSITUH
TOYHOCTHU BBIYHCIUTEIHLHON METOOIOTUH;
. oOydeHHe CTYICHTOB METOAaM IIOCTPOCHMS M aHaln3a KadecTBa CTPYKTYPUPOBAHHBIX H
HECTPYKTYPUPOBAHHBIX pPACYETHBIX CETOK JUIS 33/1a4 BBIYUCIHMTENIBHOW a’pOJAMHAMHKH, KOTOPBIC
OIUPAIOTCS HAa 3HAHUS MaTEeMaTW4YeCKOro aHaiHu3a, TEOpUH (PYHKIMH KOMIUIEKCHBIX NMEPEMEHHBIX,
METOJIOB petnieHus auddepeHInanbHbIX YpaBHEHH;
. NPUOOPETeHUE CTYACHTAaMHM IIPAKTHYECKMX HABBIKOB HAINMCAaHHs IIPOrPaMM HOCTPOCHHS
CTPYKTYPHUPOBAHHBIX PaCUETHBIX CETOK C MCIIOIb30BaHHUEM s3bIKa MporpammupoBanus C, C++.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
OTIK-2 CriocobeH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHO JETeIbHOCTH
WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
IPOTrpaMMHBIE CPEACTBA IIPU PEIICHHUH 33/1a4  |MareMaTHYeCKUEe METOAbl M NPUKIAIHOE IPOTrpaMMHOE
npo(eCcCUOHAIBHOMI esSTeNbHOCTH, coONoast |o0ecrieueHre  [uIs  pelIeHus  Hay4yHbIX  3a7a4 B
TpeboBaHMs NH(YOPMALIMOHHON 0€30MaCHOCTH  |MpOogeCCHOHANIBHON 00IacTh

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30MmacHOCTH

OIIK-3.1 3Haer ocHOBHBIE TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJb30BAaHMEM MPUKIAJHOTO IPOrPAaMMHOTO

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTh obecrieueHus!

Hay4HbIC U (UJIM) TEXHUYECKHE OIIK-3.2 BnazgeeT Ha MpaKTUKE METONOJIOTHEH COCTABICHHS

(TexXHONIOTHYECKNEe, NHHOBALIMOHHBIE) OTYETHl  |HAYYHO-TEXHHMUYECKUX OTYETOB (IIPOEKTOB)

(ryGuMKaLmH, POEKTHI) OIIK-3.3 Bnageer MeToaMu BU3YalbHOTO U Tpaduieckoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM

(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)
JIESITEIIPHOCTH B BUJIE OTYETOB, HAYYHBIX ITyOIHKAIIHIA

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B

OIIK-5 Cioco0eu Y4acTBOBAaTh B IIPOBEACHUH obmactu TCOPETUUCCKUX )54 3KCIIEPUMEHTAJIBHBIX
(hyHIaMEHTAIBHBIX U IPUKIIATHBIX VCCIIEIOBAHUI 1 pa3paboToK




HCCIIeZIOBaHM U pa3paboTok, camoctosTensHo |OINK-5.2 Obnamaer crmocoOHOCTBEIO K OCBOCHHUIO HOBBIX
OCBaMBaTh HOBBIC TEOPETUUECKHE, B TOM YHUCIIC, |3HAHUH Ha OCHOBE M3YUYCHMS JMTEPATYPhl, HAYUHBIX CTarel
MareMaTH4ecK1ue METOJIbl MCCIIeIOBAaHNHN 1 U JIPYTUX UCTOYHUKOB

paboTarb Ha COBPEMEHHOM 9KCIIEPUMEHTANIBHOM |OITK-5.3 CrocobeH K NpodecCHOHATBHON SKCINTyaTaIlnn
HayYHO-HCCIICI0BATEIICKON, COBPEMEHHOMN JKCIEPUMEHTAIBHON
HU3MCPUTCIIbHO-aHAJIUTUYCCKOU U HaquO-HCCHe,Z[OBaTeHBCKOﬁ

TEXHOJIOTUIECKOIT armaparype) (M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOW)

anmaparypsl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JMCUUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
- TIOHATHE BBIYMCIUTEIBHOIO DKCIEPUMEHTA U €T0 JTallbl;
- 001acTh MPUMEHEHUS] METOJIOB BBIYMCIUTEILHON a9POJMHAMUKH;
- THIIbI PACYETHBIX CETOK U 00JaCTH UX NPUMEHEHHUS;
- pa3iIuyHble METObI IOCTPOEHUS OJHOMEPHBIX, IBYMEPHBIX 1 TPEXMEPHBIX PACUETHBIX CETOK;
- METOJBI OLICHKH KaueCTBA PACYETHBIX CETOK;
- METO[bl aalTalMH PACUETHBIX CETOK;
- METOJUKY OIPENCIICHNA BIWSHUS pacueTHOM CETKM Ha pe3yJabpTaTbl BBIYHCIUTEIBHOIO
JKCIIEpUMEHTA.
YMETb:
- TOYHO C(HOPMYIHPOBaTh (UIMKO-MAaTEMATHUECKYI0 IOCTAaHOBKY MJIS 3aad BBIYMCIUTEIHHON
a’pOIMHAMUKH;
- copmynupoBaTh TpeOOBaHMS K paCUETHON CETKE [UIs IOCTABJICHHON 3a/1a4H;
- peaJn30BaTh METOABI IOCTPOEHUS PaCUETHON CETKU B BUIE KOMIIBIOTEPHON IPOrPaMMBI;
- OLEHHUTH Kau4€CTBO IIOCTPOECHHOM PACUETHOM CETKHU.
BJIaJIETh:

- METOJaMH IIOCTPOEHUS OJHOMEPHBIX, IBYMEPHBIX U TPEXMEPHBIX PACUCTHBIX CETOK;
- HaBBIKAMU IIOCTPOEHUS PACUETHON CETKU;

- MeToJaMHM ajaNTaluy CTPyKTYPUPOBAHHBIX PACUETHBIX CETOK;

- METOAMKOMN OLIEHKH KayeCTBA PACUETHBIX CETOK.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCIMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTs pabora

Beenenue. IloHATHe BBIYUCIUTENHEHOTO
1 skcriepumenTa (B3). OcHOBHbIE 3Tarbl. 2 1
CrexTp 3am1au.

dusnKo-MaTeMaTHueckas  IIOCTaHOBKA
3a1a4 a’PONHHAMUKH. [Ipumepst
MaTeMaTUYeCcKold IIOCTAHOBKM  3ajad.
HauanbHble 1 rpaHUYHBIE YCIOBUSI.

Turer pacueTHBIX CETOK.
HectpykrypupoBaHHbie pacueTHbIe
CETKHU. MHuoro0no4HbIE
3 CTPYKTYpHUPOBAaHHbBIE PACUYETHHIE CETKHU. 2 1
PacuerHele  cetkm I pacuera
MOTPaHUYHBIX ciloeB. [ MOpHUIHbIE CEeTKH.
Xumepa.




Mertonpl NOCTPOEHUsI PACUETHBIX CETOK.

4 2 1
Merton KoH(GOPMHOTO 0TOOpaKEHUSI.

5 Meton cedeHuii. MeTtox mnOCTpoeHUs > 1
noBepxHocTeit Kynca.

6 MeToa MHOTHX TOBEPXHOCTEHH. 2 1

7 Merton TpaHCHUHUTHOW WHTEPIIOISIIHH. 2 1
[IpakTHyeckue 3aHATHE O HANUCAHUIO

8 HpOrpaMM  IIOCTPOECHUS  PACUYETHBIX 2 1
CETOK.
Meronuka MPOBEPKH KadyecTBa

9 pacueTHOI CETKHU. CKOILIEHHOCT®, 4 |

BBITAHYTOCTh U KOA(PQPHUIMEHT pocTa
SIYEEK PACUECTHOM CETKHU.

[IpakTHyeckoe 3aHATHE IO HalKUCAHUIO
10 |mporpaMMsbl IPOBEPKHU KayecTBa 4 2
pacyEeTHOU CETKHU.

Apanranus pacueTHBIX CETOK.
11 AnanTuBHbIE u aJlanTUPOBaHHbBIE 4 2
pacueTHble ceTKU. MeToAbl afanTanuy.
[IpakTrueckoe 3aHATHE. Binsinue
12 |pacueTHOW  CeTKM Ha  pE3yJbTaThbl 2 2
pacueTos.
Hroro yacos 30 15
Iloaroroska k sKk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 45 vac., 1 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OceHnuii)
1. Beenenue. [lonsitue BerunciutenbHoro sxcrnepumenta (B2). OcHoBHeie dTamnbl. CriekTp 3a1ad.

Beenenue. [lonstue BbrumcnurensHoro skcnepumenta (B3). OcnoBHble sTambl. CHekTp 3anad.
Mecto kypca B cucteme oOydenusi. llenmu w 3agaum  kypca. I[lpeamer xypca. Ilonsitue
BBIUMCIIUTEBHOTO SKcTiepuMenTa. O0IacTH NPUMEHEHUSI METOJIOB BBIYMCIUTEIBHON a3pOANHAMUKH.
Oranbl BBIYUCIUTENBHOIO 3KCIEpUMEHTa. PacrpocTpaHeHHble MHCTPYMEHTHI Ul pELIeHUs 3ajay
BBIYHCIIUTENBHOIO IKCIIEPUMEHTA.

2. @wusnko-maremMarhdeckas II0CTaHOBKA 3aaa4y ad’pOoJWHAMUKMU. HpHMepBI MaTeMaTHu4eCKOn
MMOCTaHOBKHM 3aAa4. HaganbHbIe 1 I'paHUYHBIC YCIIOBHUSI.

@uU3NKO-MaTeMaTU4YecKass IOCTaHOBKA 3alad  a’poavHaMuku. lIlpumepbl  MareMaTudeckoi
MOCTAaHOBKU 3aia4y. HawanbHele u rTpanuuHble ycnoBus.llonsTue (uznko-mMareMarnyeckon
noctaHoBKU 3agadu. CocTaBHbIE YacTH (hU3HMKO-MAaTeMaTH4eCKOW IMOCTAHOBKM 3ajgaud. [Ipumepsr
COBPEMEHHBIX 3a/ad BBIYMCINTENBHON a’pOAMHAMHUKH. MeTonpl KOPPEKTHOM MaTeMaTH4eCKOU
IIOCTAHOBKU 337a44. BiysiHue MareMaTn4eckoi IOCTaHOBKHU 33Ja4y Ha TOUHOCTh pellaeMoil 3a1auu.

3. Tumel pacdyeTHbIX ceTOK. HecTpykTypupoBaHHbIE pacdeTHbIE CETKH. MHOro0I0YHbIE
CTPYKTYpHUPOBaHHbIE pacueTHble CETKU. PacueTHble ceTkM A pacueTa IOTPaHUYHBIX CIIOEB.
I'ubpunnbie cetku. Xumepa.



Tumbl  pacueTHBIX  ceTOK. HecTpykrypupoBaHHBIE  pacueTHbIE CETKM. MHOroOnouHbIC
CTPYKTYpPHUPOBaHHbIE pacueTHble CETKU. PacueTHble ceTkM Al pacueTa IOTPaHUYHBIX CJIOEB.
I'ubpunnbie cerkn. Xwumepa.Tumbl pacueTHBIX ceToK. OrmpeneneHus CTPYKTYPHPOBAaHHOM,
HECTPYKTYPUPOBAaHHOW M THOPUIAHOM pacyeTHBIX CeTOK. [loJoKHTenbHbIE M OTpHUIATENIbHbIC
CBOWCTBA THIIOB DPACUYECTHBIX CETOK. BBIOOp THma pacuyeTHOW CEeTKH Ui KOHKPETHOW 3ajiauu.
CrienuanbHble pacueTHbIE CETKHU. PacueTHble CeTKH TUIla XUMepa.

4. MeTozbl HOCTPOCHHUS PACUETHBIX CETOK. MeTo KOH(OPMHOTO OTOOpaXKEeHusI.

Metox xoHpopMHOTO OTOOpaXKeHUS. THIIBI METOJOB TOCTPOCHMS pacyeTHBIX CeTOK. Merox
koH(opMHOTO OTOOpakeHus. [lpenmymecTBa U HemocTarku. O6macTh npuMeHerns. OcobeHHOCTH
npuMeHeHus. [Ipumeps! HCNoIb30BaHuS.

5. Meton ceuennii. MeTtox noctpoenus nosepxHocreit Kynca.

Merton ceuenmit.Meron ceuenmit. IlpenmmymectBa u Hemocratku. OONacTb NPUMEHEHUS.
OcobenHocTy npuMeHeHus. [IpuMepsl nconp30BaHus.

6. MeTox MHOTHX TTOBEPXHOCTEH.

Meron noctpoenust mnoBepxHocTedl — Kynca.Merton  moctpoeHus  noBepxHocte — KyHca.
[Mpeumymectea u Henocratku. OO6nacte npumeHeHus. OcobeHHocTH mnpuMeHeHus. [Ipumepst
HUCIOJIHL30BAaHUS.

7. Meton TpaHC(UHUTHOW WHTEPIIOSIIIY.

Metog MHoOrmx mnoBepxHOocTeld.MeTton MHOrumx mnoBepxHocTed. IlpemmyiiecTBa M HETOCTATKH.
Oo6nacts npumenenns. OcoO0eHHOCTH puMeHeHus. [IpruMephl nCTI0B30BaHUS.

8. [IpakTuueckue 3aHATHE IO HAMMCAHUIO TPOTPAMM ITOCTPOEHUSI PACUETHBIX CETOK.

[IpakTnueckne 3aHATHE O HANMCAHUIO IPOrpaMM IOCTPOEHUs pPACUETHBIX ceToK. Hammcanwue
nporpamm Ha si3bike C, C++ 110 IOCTPOEHUIO JBYMEPHON pacueTHON CETKU pa3IndHbBIMU METOAMHU.
CpaBHEHUE pe3yabTaToB padOThl Pa3IUYHBIX METOOB.

9. Meroauka MpOBEPKU KadyecTBa pacyeTHOW ceTKH. CKOIIEHHOCTb, BBITAHYTOCTh U KO((UIHEHT
pocTa sYeeK pacueTHOI CeTKH.

Mertonuka TpOBEpKH KadecTBa pacueTHOW ceTKU. CKOIIEHHOCTh, BBITSHYTOCTh W KOA(MQUIMECHT
pocTa siueek pacueTHOl ceTku.OrmnpeneneHue CKOIMIEHHOCTH, BEITSHYTOCTH U KO3 QUIMEHTa pocTa
SIMEEK pacyeTHOM ceTku. MeTonbl MX KOJMYECTBEHHOW OLICHKHM. B3BElEHHas OLEHKAa KauecTBa
pacyeTHOM CETKU.

10. HpaKTI/I‘leCKOG 3aHATUC 110 HAITMCAHUTIO TPOTPpAMMEI ITPOBCPKHU KaYCCTBA pacquHoi/’I CCTKH.

Apnanrtanysi pacyeTHBIX CETOK. AJNANTUBHBIE W AJAalTUPOBAHHBIC PACUETHBIC CETKU. MeTomabl
aJarnTauu.

11. ApganTamusi pacueTHBIX CETOK. AJaNTUBHBIE M aJalTHPOBAaHHBIE PAaCUETHBIE CETKH. MeTofbl
ajanTaluy.

Bnusgnue pacueTHol ceTku Ha pe3ynbrarhl pacueToB.Hamucanue mporpamm Ha sizpike C, C++ mo
ajanTanuu pacueTHOM ceTku. OmnpeneieHre BIMSHHUA aJalTalldd PacdeTHOM CETKH Ha TOYHOCTh
pacuera.

12. Ilpaktnueckoe 3aHsATHE. BinsHue pacueTHOM CETKH Ha Pe3yibTaThl PacyeToOB.

BuvsiHue pacueTHOM CETKH Ha pe3yibTaThl PACUETOB.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

OcHoBHas nuTeparypa

1. Teopust pazHOCTHBIX cxeM [Tekct] : yueb. mocobue ans By30B / A. A. Camapckuii .— 3-e u3Jl., uctp.
— M. : Hayka, 1989 .— 612 c.

2. 3ajiauu v ynpakHEeHUs 1o YncieHHbiM MetonaM [Teker] / A. A. Camapckuid, [1. H. Babumiesuy, E.
A. Camapckas ; Poc. akan. Hayk, IH-T Matem. MmogenupoBanusi, Mock. roc. yH-T uM. M. B.
Jlomonocosa - M.Dautopuan YPCC,2003

JomnonHurenbHas aureparypa

1. Metojpl perieHust ceTOUHBIX ypaBHeHuH [ Tekcr] : yueb. mocobue ans By30B / A. A. Camapckuid, E.
C. HukonmaeB .— M. : Hayka, 1978 .— 592 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HCTIOIb3YETCS MYJbTUMEIUNHAS TOCKA.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, n3yvyaromuid AUCUUIIIMHY "MareMarndecKkue BONPOCHl AUCKPETH3alKU MPOCTPAHCTBA NPHU
KOMIIBIOTEPHOM MOJIEJIUPOBAHUU CJIOKHBIX IPOCTPAHCTBEHHBIX TEUEHUI", NOJKEH C OJHON CTOPOHBI,
OBJI3/IETh OOIIMM TMOHSATHWHBIM amlaparoM, a C JAPYroil CTOPOHBI, JOJDKEH HAyYWUThCSl NMPUMEHSTH
TEOPETUUECKUE 3HAHUSI HA IIPAKTHKE.

B pe3synbrare u3ydeHus IQUCLUIUIMHBI CTYyAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHOMBI.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIbHO HeoOXoauMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJSI CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPHKACHH, CBOICTB;

— MOATOTOBKY K TU(PEpEHINPOBAHHOMY 3a4ETYy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBisercs B Qopme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.

BaxxHo 10OWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICNBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTelto.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

npopuiIb NOArOTOBKHU: [IporpammHas HHXEHEPUS
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
kageapa KOMIIBIOTEPHOTO MOJIEINPOBAHUS

Kypc: 4

KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTaunu: 7 (oceHHuil) - JuddepenuupoBannslii 3a4et

Pa3zpatGoTunk: A.B. JIpiceHKOB, KaH/. TEXH. HAYK, AOLEHT, TOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CriocobeH ucrnonbp30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHHs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIAT
Hay4HbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myOnMKanum, MpoeKThI)

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOIMKaUi 1 HAyYHO-TEXHUUYECKOH TOKyMEHTaluH, B TOM
YHUCcle C HCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageer meTogamMu BU3yaJbHOTO U TpadudeCcKOro
MIpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METObI HCCIICIOBAHUN 1
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
HayYHO-HCCIICI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH armaparype)

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u 9KCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3pabOTOK

OIIK-5.2 OOmagaerT CHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX CcTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTalluu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCJIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJIOTUYECKOM)

anmaparypsl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare un3yueHus AUCLUMIUIMHBL «MaTeMaTHUeCKHE BONPOCHl AMCKPETU3AaLMKU IPOCTPAHCTBA IIPU
KOMITBIOTEPHOM MOZCITUPOBAHHUH CJIOKHBIX IPOCTPAHCTBEHHBIX TEUECHUID 00yHalOLINIiCs JOIKEH:

3HAThb:

- TIOHATHE BBIYMCIUTEIBHOIO DKCIEPUMEHTA U €T0 JTallbl;
- 001acTh MPUMEHEHUS] METOJIOB BBIYMCIUTEILHON a9pOJMHAMUKH;

- THIIbI PACYETHBIX CETOK U 00JaCTU UX NPUMEHEHHUS;

- pa3IuyHble METObI IOCTPOEHUS OJHOMEPHBIX, IBYMEPHBIX 1 TPEXMEPHBIX PACUETHBIX CETOK;
- METOJBI OLICHKH KauyeCTBA PACYETHBIX CETOK;

- METOJbI aJaNTalluy PAaCUETHBIX CETOK;

- MCTOAUKY OHPCACICHUSA BJIUAHUA paC‘IeTHOI\/’I CCTKM Ha PpC3ylbTaThbl

IKCIIEPUMEHTA.
yMeThb:

BbIYUCIIUTCIIBHOI'O

- TOYHO C(HOPMYIHPOBaTh (U3MKO-MAaTEMATHUECKYI0 IOCTAaHOBKY MJIS 3aJad BBIYMCIUTEIHHON

AOPOANHAMUKHU,

- copmynupoBaTh TpeOOBaHMS K paCUETHON CETKE [UIs TOCTABJICHHON 33/1a4H;
- peaJn30BaTh METOABI IOCTPOEHUS PaCUETHON CETKU B BUJE KOMIIBIOTEPHON IPOrPaMMBI;
- OLEHHUTH Kau4eCTBO IIOCTPOECHHOM PACUETHOM CETKHU.

BJA€Th:




- METOJaMH IIOCTPOEHUS OJHOMEPHBIX, IBYMEPHBIX U TPEXMEPHBIX PACUCTHBIX CETOK;
- HaBBIKAMU MOCTPOEHUS PACUETHON CETKU;

- MeToJaMHM ajaNTaluyi CTPYKTYPUPOBAHHBIX PACUETHBIX CETOK;

- METOAMKOMN OLIEHKH KayeCTBA PACYETHBIX CETOK.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

. Metoz ceueHuid.

. Meton noctpoenus nosepxHocteit KyHca.

. MeTton MHOTMX MOBEPXHOCTEH.

. MeTon TpaHC(UHUTHONW WHTEPITOJISIIIHH.

. MeToauka npoBEepKH Kaue€CTBa paCYETHOM CETKHU.

1
2
3
4
5
6. CKOIIEHHOCTH, BRITSHYTOCTh U KO3(D(PHUIIMEHT pocTa SueeK pacueTHOM CETKH.
7. AnanTtanus pacye€THBIX CETOK.

8. MeToapl ananTanuu pacyeTHBIX CETOK.

9. MeTox KoHGOPMHOTO OTOOpaKEHUS.

1

O.AI[aHTI/IBHBIe " aJaliI TUPOBAHHBIC PACUCTHBIC CCTKU..

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

. [ToHsATHE BHIYMCIUTEIHHOTO dKcTIepuMenTa (BD).

. Crnextp 3amau BO.

. du3uko-MaTeMaTHyeCcKas IIOCTaHOBKA 33J1ay a3pOANHAMUKHY.
. IIpuMeppl MaTreMaTuueCKOM [TOCTAHOBKY 3a/1a4.

1
2
3
4
5. HavanbHble ¥ rpaHUYHBIE YCIOBUSL.
6. Tumbl pacyeTHBIX CETOK.

7. MHOToOIOYHbBIE CTPYKTYPHUPOBAHHBIC PACUCTHBIC CETKH.

8. PacueTHble ceTKH Ul pacueTa MOrpaHUYHbIX CII0EB. [ MOpUIHbIE CeTKH.
9. Xumepa.

1

0. HecTpykTypupoBaHHBIE pacUeTHbBIE CETKH.

buner 1
OnwumuTe CyTh TOCTAHOBKH 321241 a3POJAMHAMUKH

buner 2
[IpuBenuTe npuMepsl MaTeEMaTH4ECKOM ITOCTAHOBKHU 3a/1a4

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NpPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHO § OamioB - BBICTABIAETCA CTYIAEHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE MPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBUIIBHOE 00OCHOBAHHE MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.



OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBIEeTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yHIOBIECTBOPUTENBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1rieHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OreHKa HEYJIOBJIETBOPUTENILHO | 0ajul - BBICTABIISICTCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MMECT HAaBBIKOB PEIICHHS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

Bo Bpems mnpoBenenus anddepeHUIHpPOBaHHOTO 3adeTra OOydYalolIMecss MOrYT IOJb30BaThCS
NpOrpaMMOM JUCLHUIUIMHBI, a TakXe CIPaBOYHOM JIMTEPATYPON, BBIYUCIUTEIBHOW TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.

HuddepeHIMpOBaHHBIA 3a4eT MOXKET MPOBOAUTHCS MO WTOraM TEKyIIEH YCHEeBAEMOCTH U CHAYH
3aJlaHui, WK ITyTeM OpraHu3alM1 CIIELHAIBHOTO OIIPOca, IPOBOIUMOIO B YCTHOH (hopme.



