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HPEIUCJ/IOBUE

b52.0.02(IT) [IpousBoacTBEHHAS PaKTHKA. Hayuno-
MCCIIEIOBATEIIbCKAS pabota SABJISIETCS HEOTHEMIIEMOU YacThIO
npOoECCHOHANIBHONW MOJTOTOBKU CTYIEHTOB, MOJYyYalOUX KBATH(PUKALIIO
maructpa no HamnpasiaeHuto nmoarotoBku 01.04.02 [Mpuknaanas maremaruka
¥ UH(POPMATHKA U BBICTYNAET KAK CPEACTBO (POPMHUPOBAHUS YHUBEPCATbHBIX
U 001enpodecCHOHaNbHBIX KOMIIETEHIINM, HEOOXOAUMBIX ISl YCIEUIHON U
s pexkTuBHOM MpodeccCuoHaIbLHON IEITeIIbHOCTH.

Hayuno-uccnegoBaTenbCkuii BUsl nmpodecCUOHATbHON NeATeTbHOCTH
MarucTpoB 1o Hanpasienuto noaroroBku 01.04.02 ITpuknagnas MaTeMaTuka
U uH(pOpMaTHKa CBSI3aH C

— MOCTPOCHHEM MAaTEMAaTUYECKUX MOJeNed M UCCIEIOBAaHUEM HX
AHAIUTUYECKUMHU METOJaMU,

— pa3paboTKON aNropuTMOB, METOJOB, IPOrPAMMHOI0 OOECIIEUEHUs,
UHCTPYMEHTAJIBHBIX  CPEACTB IO TEMAaTUKE [MPOBOJAMMBIX  HAay4HO-
UCCJIEI0BATENIbCKUX MPOEKTOB;

— U3YYEHUEM HOBBIX HAYUYHBIX PE3yJbTaTOB, HAYYHOM JHUTEpPATYpPbI
WIM HAy4YHO-UCCIIEIOBATEIbCKUX TMPOEKTOB B O0JIaCTH  MPUKIAJAHON
MaTeMaTUKd U HWH(OOPMATHKU B COOTBETCTBUM C TEMAaTUKOW MPOBOAMMBIX
HUCCJICIOBAHUU;

— COCTaBJIEHMEM HAy4HbIX 0030poB, pedeparoB u Oubamorpaduu,
NOATOTOBKOM HAYYHBIX M HAayYHO-TEXHUYECKHX MYOJUKALMI MO TeMaTHKE
IPOBOJIMMBIX UCCIIEIOBAHMIA.

B pamkax npoxoxkaeHus MNPOWU3BOJICTBEHHOM mnNpakTuku «Haydno-
uccieoBareNbckas padoTa» BO BTOPOM CEMECTpPE CTYACHTHI JUIsl pelieHUs

npodeccCuoHaIbHOM 3a/1a4u



- pa3pabaThIBalOT MaTeMaTHYECKHE MOJICIH U IMPOBOJAT WX aHAJIN3
IIPU PEIICHUH 3a7a4 B 00J1aCTH PO ECCUOHATIBHOM eI TEIbHOCTH

- peIM3YIOT MaTEeMaTUYECKHUE METO bl PEIICHHUS MPUKIIAIHBIX 3a]1ad.

- pa3pabaThIBalOT AITOPUTMBI, METOJIBI TIPOTPAMMHOTO 00ECTICUCHHSI,
WHCTPYMCHTAJIBHBIC CPEJICTBA TIO TEMAaTHUKE IIPOBOJMMBIX  HAYyYHO-
UCCIIETIOBATEIbCKUX MMPOECKTOB

- MOATOTABIMBAIOT HAYYHBIC W HAYYHO-TEXHUUECKHE ITyOJIMKAIMH 10
TEMaTUKE MTPOBOIUMBIX UCCIICIOBAHUN

Hacrosmue metoguyeckne MaTepuanbl HampaBiIeHB Ha OKa3aHWE
MOMOIIA CTYJCHTaM B BBHINIOJIHCHWHM WHIWBUAYAJIbHBIX 3aJlaHUA KaKIOTO
JTama MPOM3BOACTBEHHOW MpakTuku «HayuHo-uccrmegoBatenbckas paboTay
BO BTOPOM CEMECTpE U COJEepKaT BCIO HEOOXOAMMYIO0 MH(POPMAIIUIO NS €€

MIPOXO0XKACHUSI.



1. IEJIM M 3AJIAUM ITPOU3BOJICTBEHHOM NPAKTUKU
HCHHMI/I l'IpOPISBOI[CTBCHHOﬁ IMPAKTUKNX MAaruCTpaHTOB «HaquO-

UCCIIEeI0BaTENIbCKast pad0Tay SBIISAIOTCS:

— 3aKpeIUICHUE  YHUBEpCAIbHBIX U  oO0menpodeccuoHaabHbIX
KOMIIETEHTHOCTEW O0Oywaromuxcsi (yMEHUH M HaBBIKOB IO HApPABICHUIO
MOATOTOBKM TIUIIOC TOTOBHOCTH peliaTh MpodecCUOHAIbHbIE 3aayd II0
aHaNMM3y MpPOOJIEM COBPEMEHHBIMH KYJIBTYPOCOOOPA3HBIMU  METOJAMHU
MH(OPMALMOHHBIX TEXHOJIOTHHN);

— YCWJIEHHE CpEJICTBAaMU INPOU3BOACTBEHHON MIPAKTUKH  CBSI3H
mpoliecca MOATOTOBKM  Marucrtpa ¢  pealbHOM  mpodeccHoHanbHON
NEATEIbHOCTBIO B COBPEMEHHBIX COLIMAIIBHO-3KOHOMHUYECKUX YCIOBUSIX;

— co3naHue OoOydYarolmuMcsl YCJIOBHM It cOopa AMIIUPUYECKOTO
MaTtepuana, HeOOXOAMMOTO JIJisl BBIIOJHEHUS KYPCOBBIX paOOT U BBITYCKHOU

KBaJIU(DUKAIIMOHHOUN paOOTHI.

[IpousBoacTBenHas mnpaktuka «HayuHo-uccienoBarensckasi padoTa»
BO BTOPOM ceMecTpe GOpMUPYET YaCTH KOMITETCHITUH:

YK 4. CnocobeH TpUMEHATh COBPEMEHHBIE KOMMYHHKATHBHBIC
TEXHOJOTHM, B TOM 4YHCIE€ Ha HHOCTPAaHHOM (bIX) Ss3bIKE (ax), IJs
aKaJeMUYeCcKoro 1 mpohecCuOHaTFHOTO B3aUMOICHCTBYS,

OIIK-1 Cmocoben pemiaTh akTyalibHbIC 3afaud (yHIAMEHTAJIBHOU U
MPUKJIAAHOW MAaTEMATHKH;

OIIK-2 CrmocobeH COBEpIICHCTBOBAaTh M PEATM30BBIBATH HOBBIE
MaTeMaTUYeCKUE METO/IbI PEIICHHS MPUKIAIHBIX 33]1a4;

OIIK-3 Cmnocoben paspabaTeiBaTh MaTeMaTHYECKUE MOJACIA U
MPOBOAUTh WX aHAJIW3 MPH PEHICHUH 3a7ad B 00JacTH MPOoQeCcCHOHATBHOM
NeATEeTLHOCTH,

[Ipaktuka QopMupyer CcHocoOHOCTh pemarb MPOPECCHOHATHHBIC
3a/1a4yu, IpeIcTaBICHABIC B Ta0uIe 1.

Tabnuna 1 - 3agaun npakTUKU



Tun 3a7a4 3agaun

npodeccruoHan

bHOU

JIEATENbHOCTH

HAy4YHO- 1.CpopmMupoBaTh FTOTOBHOCTh pa3padaThIBaTh MATEMATHYCCKUE MOJICITU U ITPOBOIUTh
WCCIIEIOBATENbC | UX aHAJM3 IIPH PEIICHUH 33724 B 001acTH NMPodeCCUOHANBHOM AeATELHOCTH

KU 2. ChopMupoBaTh TOTOBHOCTH PEATH30BRIBATH MATEMATHUCCKIE METOIBI PEIICHHUS

MPUKJIATHBIX 3a/1a4.
3. ChopmupoBaTh TOTOBHOCTH pa3padaThiBaTh arOPUTMBI, METOIBI IIPOTPAMMHOTO
obecrieyeHus, HTHCTPYMEHTAIBHBIC CPEJICTBA [0 TEMATHKE ITPOBOIUMBIX HAYYHO-
HCCIICIOBATEIBCKUX ITPOSKTOB

4. ChopMHUpOBaTh TOTOBHOCTH MOATOTABINBATH HAYYHBIC U HAYYHO-TCXHUUECKUC
MyOJIMKAIIH TI0 TEMATHKE MPOBOMMBIX HCCIICIOBAHMH




2. OPTAHU3AIIUSA U PYKOBOJICTBO
MPOU3BOJICTBEHHOM MPAKTUKOM

2.1. Opranu3auusi NPaKTHKHU

OOmiee oOpraHuM3allMOHHOE PYKOBOJICTBO MPAKTUKAMHU CTYJIEHTOB
o0OecrnieunBaeT BeIMycKaromas kadenpa, Kotopas:

— MIPOU3BOIUT PACTIPEICICHUE CTYICHTOB IO MECTaM IIPAKTUKH;

— Ha3HAYaeT PYKOBOAUTENECH  MPAKTUKHA,  OCYIIECTBISIOIINX
OpraHU3alMI0 U KOHTPOJIb MPOXOKACHUS TPAKTUKH;

— KOOPJIUHHUPYET padoTy MO BblAa4e WHIUBUIYATbHBIX 33JJaHUN 1O
TIPaKTHKE;

— o0ecIeuynBaeT CTYJECHTOB METOIMYCCKUMHU MaTepHaIaMu;

— OpraHu3yeT MOJABEACHUE UTOTOB MTPAKTHUKH.

OO6mmit o0beM IPOU3BOJICTBEHHOM IPAKTUKH «Hayuno-
HCCIIeIOBaTENIbCKass paboTa» CcocTaBiIsgeT /956 akagemMudeckumx dyaca 21
3a4eTHBIX CIMHHUIIBI).

[Ipaktuka npoBoautcs B 1-4 cemecTpax, NUCKpPETHO B TeueHue 14
HEJICIb.

O0beM U TPOJODKUTETHLHOCTh TPAKTUKH BO BTOPOM CEMECTpeE
MIPEJCTaBIICHBI B TAOIHIIE 2.

Tabnuna 2- O6beM U POJAOIKUTEIBHOCTh TPAKTUKU

CemecTp OCBOCHHS IPAKTUKH O0BeM / IPOIOIKUTENILHOCTD pa3/iena
HeJlellb Jac. 3.e.
2 cemecmp 4 216 6

CnocoObl poBEAEHUS TPAKTUKHU:

CTallOHapHAas;

BBIC3HASL.

CranmoHapHass ~ TMpakTUKa  MPOBOAUTCS  HA  MOPEANPUITHSIX
(opraHuzanusi, YYpeKIACHHE WM MPEANpUsATUE), PACHOJOXKECHHBIX B

HACEJICHHOM IIyHKTe€ 0Opa3oBareiabHOro yupexnaeHus (r. HoBoky3Henk).
9



Brle3nHol cnoco0 MpakTUKUA MpeanoiaraeT pacrojoKeHHe MpeAnpUsITHS
(opranuzanusi, yYpexJIeHue WIH NPEeANnpUaThe) 3a MpeeaaMu HaceIeHHOTO

MyHKTa, KaK IPaBUiIo, [0 MECTY pabOThI WU MPOKUBAHUS O0yHAIOIIETOCH.

BTopoii cemecTp MpakTUKU TOCBAIICH pa3padOTKE MaTeMaTHYECKHUX
MOJIeJIeld IO TEMaTUKE HayqHOro UccleoBaHusa. B 3ToM ceMecTpe mpakTuka
MPOBOJIUTCS B MPOGUIBHBIX OpTraHU3aIUsAX U MOAPA3ACICHUIX OpraHu3aui
(opranuszanusi, yupexJIeH1ue Wil NperpusaTue), KOTOpbIe:

1. HMewT yCTaHOBJIEHHBIM BHUJ JEATEIIBHOCTH (OCHOBHOM WU
nonoauutenbHbii) mo OKBOJI 2 ¢ kogoMm M —  JlesATenbHOCTD
npodeccuoHalIbHAs, HayYHas U TeXHu4eckas (72);

2. VMewT B OpraHu3alliOHHON CTPYKType TMOAPA3ACICHUE WU
COTPYAHHUKOB, OTBEYAIONIMX 3a HAy4YHBIC MCCIEIOBAHUS U Pa3pabOTKu B
00JIacTH MPUKIIATHON MaTeMaTUKU U UH(POpMaTUKH;

3. Umeror mo0o0H YCTaHOBJICHHBIN BU/I
SKOHOMHUYECKOMN JEATEIBHOCTH U HEOOXOJUMOCTh NPOBEICHHUS HAYUYHBIX
UCCJIeIOBaHUI B 00J1aCTH MPUKIIATHON MaTEMaTUKH U UH(POPMATHKHU.

[IpakTnka  Takke  MOXET  NHPOBOAUTHCI B CTPYKTYPHBIX
NOJApa3/iefiecHUsIX  opraHu3aluu  (By3a):  HAy4YHO-UCCJEA0BaTelIbCKas
nabopaTopusi MaTeMaTHYeCKOro MOJIeIUpoBaHus, Kadeapa MaTeMaTHKH,
GU3MKM M MaTeMaTU4eCKOTO  MOJEIUPOBaHUs,  HMHPOPMAIIMOHHO-
BBIYMCIIUTEIbHBIN IEHTP U OTIeTie Pa3pabOTKU BHEIPEHUS U COTIPOBOKICHUS
IPOrpaMMHOI0 00eCTIeYeHHUs!.

[IpakTka TPOBOAMTCS B CIEAYIOMMX MPO(YMIBHBIX OpraHU3aIUsIX:
OO01m1ecTBO € OTrpaHUYEHHON OTBETCTBEHHOCTHIO «ANTu-Cepsucy (OO0
«AiiTu-CepBucy»), AxunonepHbeii kommepueckuit bank «busnec-CepBuc-
Tpact» akmmonepnoe ob6mectBo («BCT-BAHK» AQO), AkmuonepHOe

obmectBo «Oprannka» (AO «Opranuka), AKIIMOHEPHOE 00IIECTBO «3aBOJ
10



Yuuepcam» (AO «3aBox VYHuBepcan»), OOIIECTBO ¢ OTrpaHUYEHHOMN
orBeTcTBeHHOCTHIO "EBpazTexnuka" (OOO "EBpazTexuuka'"), O0mecTBo ¢
orpaHu4eHHoi oTrBeTcTBeHHOCTHIO "MHcmaep- Tek" (OO0 "Uncmaep Tek"),
OobmectBo ¢ orpanndeHHol oTBeTcTBeHHOCTHIO "OK "Cubmaxroctpoit"
(OO0 "OK  "Cubmaxrtoctpoi"), OOmecTBO ¢  OrpaHUYCHHOU
oTBeTcTBeHHOCThIO '"Pacmanckast yrompHas kommnanus" (OOO "PYK"),
AKIIMOHEpHOE  OOIIECTBO "HoBoKky3HelKMil  3aBOJI  pe3€pBYapHBIX
metaimokoHcTpykiuid uMm. H.E. Kprokosa" (AO "HoBoky3Heukuil 3aBoA
pe3epByapHbix MetaokoHcTpykiuid uM. H.E. Kprokora"), OOiiecTBO C
OTPaHUYECHHOM OTBETCTBEHHOCTHIO '"HaydHO-IIPOM3BOACTBEHHBIM LIEHTP
"Cubokorexuuka" (OOO "HIII] "Cubskorexnumka"), OOIECTBO ¢
OrPaHUYECHHOUN OTBETCTBEHHOCTHIO "AKTOHHKa» (OO0 «AKTOHUKAY).

Mecto npoBeAeHUs NPAKTUKUA OMPENEIAECTCS ¢ YUYETOM JIEMCTBYIOIINX

JIOTOBOPOB Ha MPAKTUKY (B TOM YUCJIE UHIUBUAYAJIbHBIX).

HamnpaBnenue Ha npakTuky odopmisiercss npukazoMm aupexkropa HOU
KemI'V.

J10 BBIXOZA CTYZIEHTOB HAa IPOW3BOJCTBEHHYIO IPAKTUKY, IPOBOIUTCS
OpraHu3alMOHHOE cOOpaHue MO MPaKTUKE JJIsl pa3bsICHEHUs LEH, 3a7a4 U
COACPKAHMUS NPAKTUKU U TOPSAAKA €€ NPOXOXKIECHUs, a TaKXKe BbIIAYU
HEOOXOAMMBIX JJOKYMEHTOB, METOIMYECKUX MATEPUAJIOB U 3aJJaHUN.

Ha coOpanuu pemtaercs psifi BOIPOCOB:

1.  Meroauyecknue BONPOCHL: LIEJIN U 331a4 NIPAKTUKH; COIECpPKAHUE
nporpaMMbl TMPAaKTUKHU;, TMpaBa W OOSI3aHHOCTU CTYJEHTa-NPAKTHUKAHTA;
TpeOOBaHUS K OTYETY IO MPAKTUKE; TEXHUKA O€30MACHOCTH.

2.  OpraHu3allMOHHBIE BOMNPOCHI: CPOKM MPAKTUKU;, TOPAJIOK

IIOJIY4YCHHA HGO6XOI[HMOﬁ JOKYMCHTAIWU, IIOPATOK IIPCAOCTABIICHUA OTUYCTA

11



M0 pe3yJIbTaTaM BBINOJHEHUS MPOrpaMMbl MPAKTUKW; CPOKH W IpoLEexypa
3aIIHUTHI OTYETA IO PE3YIBTATAM BBINOJIHEHUS MPOrPAMMBI TPAKTUKH.

Ha coOpanuu 1o npakTUKe CTYACHTY BbIAAETCS MporpamMma MpaKTUKH,
JAHHBIE METOIMYECKUE YKa3aHUs U UHAUBUYyAIbHOE 3aJaHUE, COCTABICHHOE
1o ycTaHoBiieHHOU Gopme (cm. [Tpmnoxenwue 1).

NuauBrayanbHOE 3aJaHUE OMNpEAeNsieTcss MUCXOAsd M3 Lejei, 3aaad,
IUTAHUPYEMBIX PE3yJbTATOB OOYyUYEHHS MO (POPMUPOBAHUIO 3aKPETUICHHBIX 32
MPOU3BOJACTBCHHOW  MPAKTUKOW  KOMIIETCHIUM, PETIaMEHTUPOBAHHBIX
IIPOrpaMMOU IIPAKTUKHU.

OOyuaromuecs: B IEpUO/1 MPOXOKACHUS IPAKTUKU:

— BBINIOJIHSIIOT ~ MHJIMBUAYaJbHbIE 3aJlaHusl, NPEIyCMOTPEHHbBIE
IIPOrpaMMON IPAKTUKH;

— COOMIOAAIOT JIEMCTBYIOUIME TMpaBUja BHYTPEHHETO TPYIOBOTO
pacriopsijika Ha 0a3e MPaKTUKU;

— coONIOal0T  TpeOOBaHUS  OXpaHbl TpyAa U MOXKApHOU
0€30MacHOCTH.

[TpoaomKUTENBHOCTh pabouero JHS 00yUaroIEerocs MNpyu NpoXoxKICHUN
NPAKTUKUA B OpraHU3allMsAX COCTABIISIET: AJi1 00ydaromuxcs B Bo3pacte ot 18
JeT U crapiue — He 0osee 40 4acoB B HEMIEIIO.

Ha Bech mnepuoa NpOXO0XKIE€HHUS MPOU3BOJACTBEHHOW MPAKTUKU Ha
OoOy4JarouMxcsi pacnpoCTpaHsIOTCS TMpaBuia OXpaHbl TpyAa, a TaKKe

BHYTPEHHUH TPYI0OBOI pacTOPSAIOK, ICUCTBYIONTUI Ha Oa3e MPaKTUKH.

2.2. PykoBOACTBO PAKTUKOMI

JIns  pyKOBOIACTBA  NPOM3BOACTBEHHOW  mpaktukon  «HayuHo-
UCCIIEIOBATENIbCKAsT pad0Ta» Ha3HAYACTCSI PYKOBOJWUTENb MPAKTUKH OT

HOU Kem[Y wu3 umcnma IIIIC xadeaper marematwku, QU3NKH U
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MaTeMaTUYeCKOro MOJIEIUPOBAHUS, KakKk NPaBWIO, 3TO PYKOBOJIMTEINb
Hay4YHO-HMCCIIEA0BATEIHLCKOM pabOTON MarucTpaHTa.

PyxoBonurens npaktuku or HOU Keml Y

— COIVIACOBBIBAET MPOrpaMMy MPOBEJICHUS MPAKTUKH, 3aJaHUE,
CoJIepKaHUE U TUIAHUPYEMBIE PE3yJIbTaThl TPAKTUKU;

— cocraBisieT pabouuii rpaduk (TUIaH) TPOBEACHUS MPAKTUKU
(mpuioxenue 1);

— pa3palaTbiBaeT WHIAWMBHAyaJIbHBIE 3aJaHus I OOydYaroluxcs,
BBITTOJTHSIEMBIC B MIEPHO]] MPAKTUKH (TIprItokeHue 1);

— OpraHu3yeT HWHCTPYKTaX OOYyYalolUXCid MO O3HAKOMJIEHUIO C
TpeOOBaHUSIMU  OXpaHbl TPyJa, TEXHUKA OE€30MaCHOCTH, MOKapHOU
0€30MMacCHOCTH, a TAaK)K€ IPABUJIAMU BHYTPEHHETO TPYI0BOTO paCIOpsIIKa.

— OCYILUECTBJISIET KOHTPOJIb 32 COOJIIOJIEHUEM CPOKOB IPOBEICHUS
NPaKTUKU U COOTBETCTBUEM €€ COJIepkKaHUs TPEOOBAHUSAM, YCTAaHOBIECHHBIM
OIIOII;

— OKa3blBaeT  METOAMYECKYID  IOMOIb  OOydYalIUMCs  IpH
BBITIOJTHEHUH UMW WHJIUBUYAIbHBIX 3aJaHU;

— OLIEHMBAET PE3yJIbTATHI IPOXO0XKICHHS IPAKTUKH 00YYarOIMMUCS.

Ha mnpennpusitum — 0a3e NpakTUKKA Ha3HAYaeTCs PYKOBOIUTEND
MPAKTUKH OT NMPEINPUSITHS, KOTOPBII

— COIVIACOBBIBAET MPOrpaMMy TMPOBEJICHUS MPAKTUKH, 3aJaHUE,
COJIEp’KAHUE U TUIAHUPYEMBIE PE3YIbTAThl TPAKTUKH;

— cormacoBbiBaeT paboumii rpaduk (MIaH) TPOBEACHHS TPAKTUKHU
(mpwitoxkenue 1);

— COIVIACOBBIBACT WHAMBUAYaJIbHbIE 3aJlaHds Il OOydarouuxcs,

BBITIOJIHACMBIC B IICPUO ITPAKTUKH (HpI/IJ'IO)KeHI/Ie 1),
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— OpraHu3yeT HWHCTPYKTaX OOYyYarolMUXcid MO O3HAKOMJIEHUIO C
TpeOOBaHMSAMU OXpaHbl TpyJa, TEXHUKH OC30MAaCHOCTH, IOXapHOM
0€30MacHOCTH, a TaKKe MPaBUJIAMU BHYTPEHHETO TPYIOBOT'O PaCHopsiIKa.

— OCYIIECTBJISIET KOHTPOJb 32 COOJIOJEHUEM CPOKOB IMPOBEACHHUS
MPAKTUKU U COOTBETCTBUEM €€ COJICpKaHUs TPEOOBAHUSAM, YCTAaHOBIECHHBIM
OIIOII;

— OKa3zbIBaeT Mpo(EeCcCHOHATLHYIO TIOMOIIL OOYYarIIUMCS TpH
BBITIOJIHEHUHM MU UHIAUBUTyIbHBIX 33JIaHUM;

— OHOCHHUBACT PC3YJILTATBI ITPOXOKACHUA IIPAKTUKHN O6y‘-IaIOHlHMHCH.
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3. HEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB
OBYYEHMUS ITPU MMPOXOXKJIEHUU MPOU3BOJICTBEHHOM
IHPAKTUKH, COOTHECEHHBIX C IINTAHUPYEMbIMH
PE3YJIBbBTATAMUM OCBOEHUA OIIOII

B npouecce nmpoxoxaeHus NPOU3BOJACTBEHHOW mnpakTuku «HayuyHo-
UccleoBaTelbckas pabdoTay BO BTOPOM CEMECTpEe Yy OOydaromierocs
(GOpMUPYIOTCSI KOMIIETEHLIMH, U 110 UTOTaM MPAKTUKHA 00YyYarOIIUCs TOHKEH
IPOJEMOHCTPUPOBATH CIEAYIONINE PE3yIbTaThl (Tabnuma 3).

Tabnuua 3 - Ilnanupyemble pe3ynbTarbl OOy4YEHHUS TPHU MPOXOKIACHUU

PaKTUKU

Kon 1 HazBaHWE KOMIIETEHIIVH,
3aKPEIUICHHOH 32 IPAKTUKON

[lepeueHs mIaHUPyEMBIX Pe3yIbTaTOB O0ydeHHUS /
WHJIUKAaTOPOB TOCTHKEHUSI KOMIIETEHUIUIA MPY MPOXOKIAECHUN
HPaKTHKA

OIIK-3 Croco6eH pa3zpabaTsiBaTh
MaTEMAaTUYCCKUEC MOJACIIN U
IMPOBOJUTH UX aHAJIU3 MTPU PCIICHUU
3a/a4 B 061acTr mpoheCCHOHANBHOM
JeATeIIbHOCTH

OIIK 3.2. Pa3pabaTbIBaeT 1 UCCIIEAYET CBONCTBA
MaTeMaTHYEeCKHX MOJIENEH sl pellieHus 3a/1a4 B 00JIACTH
po(heCCHOHATIBHOMN EATEIbHOCTH

YK 4. CnocobGeH NpuMeHSTh
COBpPEMEHHbIE KOMMYHUKATHBHBIC
TEXHOJIOTHH, B TOM YHCJIC HA
WHOCTPaHHOM (BIX) SI3bIKE (aX), IS
aKaJeMU4ECKOro U
pohecCHOHATBHOTO
B3aUMOJCHCTBHS

VK-4.2. TlpencraBisieT pe3yIbTaThl aKaIeMUIECKON U
po(heCCHOHAIBHON IEATEIbHOCTU Ha PA3TUYHBIX MYOJIUYHBIX
MEpOTNPHSITUSAX, BKITFOYAs MEXKTyHAPOIHBIC, BRIOUpast
HaunboJee noaxoasamuii Gopmar.

OIIK-1 Crioco6eH pemiath
aKTyaJIbHBIE 3341
(GbyHIAMEHTATFHOW U TIPUKIIATHOM
MaTeMaTHKH

OIIK 1.1. [IpumeHnsieT coBpeMEHHbBIE METO/IbI, CUCTEMBI
CpeJICTBa B 00JIACTH NMPHUKIATHOW MAaTEMAaTHUKH;

OIIK 1.3. IIpumeHsieT OCHOBHBIE KOHIEIIIMU U IPUHIUIIBI
TEOPUil, CBSI3aHHBIX C NIPHUKIJIAJHON MaTEMaTUKOM.

OIIK-2 Crocoben
COBEPIIIEHCTBOBATh U PEATN30BbIBATh
HOBBIE MATEMATHUECKHUE METO/IbI
pemeHI/m HpI/IKHaI[HBIX 3aga4

OIIK 2.2. Peanu3yet MaTeMaTH4eCKHE METOIbI PEIICHHS
NPUKJIAIHBIX 337124

3.1. Conep:xanue 3a1aHNH 10 MPOU3BOJACTBEHHOM NMPAKTHUKeE

Tabnuna 4 — Coneprxanue 3a1aHui

Ko v HazBanue

dopmupyrome 3a1aHus,

PCSYJ'IBTaT BBIITOJIHEHU S 3aJaHUSL

KOMIIETEHIIUU coJiep>kaHue paboThI

1 2 3

OIIK-3 Crocoben 1) Pa3paborath 1 UCCIEI0BATE 1) Onmcanne MaTeMaTHIECKUX
paszpabaTeIiBaTh CBOMCTBa MaTEMaTHICCKUX MOJICIICH |MOaeNel, BRBIOpaHHBIX JIJIS peai3ariii

MaTeMaTHYECKUE MOJIEIIN
Y MPOBOJIUTH UX aHAITU3
IIPY PEIIeHUN 3a1a4 B
obnact

IJIs pCIICHU S IMOCTaBIICHHOM 3aJa4n

2) UccrnenoBanue CBOWCTB
COCTaBJICHHBIX MOJIENEH

15




pohecCHOHATBHOMN
JeSITEIbHOCTH

OIIK-1 Criocoben pemnrathb
aKTyalbHbIE 3a1a4H
¢byHIaMeHTaTbHOU U
HPHUKJIQTHON MAaTEeMaTHKH

OIIK-2 Cmocoben
COBEPIIIECHCTBOBATH U
peaTn30BLIBATh HOBBIE
MaTeMaTUYECKHUE METOIbI
PELICHUS TPUKITATHBIX
3a1a4

2) Pa3paboTarh MaTeMaTHIeCKHE
METOJIBI ¥ IPOIPAMMHO PEaIH30BaTh
AJITOPUTMBI.

3) Onrcanre MaTeMaTHICCKUX
METO/0B

4) ANTOPHUTMEI pelieHUs B BepOaTbEHOM
Wi rpaduyeckoM mpecTaBIeHUu

5) Onucanue pa3paboOTaHHOTO
MPUI0KESHHUS

YK 4. Ciocoben
NPUMEHSTH COBPEMEHHEIC
KOMMYHHKAaTHBHBIE
TEXHOJIOTHH, B TOM YHCIIE
Ha HHOCTPAHHOM (BIX)
A3bIKe (aX), IS
aKaJeMU4eCKOTO U
pohecCHOHATBHOTO
B3aUMOJICUCTBUS

3) IIpeacTaBuTh pe3yabTaThl
MIPOBEJEHHOT0 UCCIIEA0OBAaHUS HA
KOH(EPEHIIMU WIH NOATOTOBHTH
Hay4JHYIO CTaThIO.

6) Joxiam Ha KOHGEPCHITNH WU CTaThs
B COOpHHKE TPYJOB (KypHAJIC)

dopma MPOMEKYTOUHOM aTTECTALUHI

Otuer
3amnura oTueTa

3.2. TunoBoe HHAUBHUAYAJIbLHOE 32/]aHHEe HA TPOU3BO/ICTBEHHYIO

PazpaboraTh

NPaKTUKY

MaTeMaTHYCCKYIO MOACIIb JIIA PCHICHUA

npodeccHOHAIbHON  3amaun  (yKasaTh

KOHKPETHbI OOBEKT WU

nponccc MOACIUPOBAHUSA 110 TCMATHUKE HAYYHOI'O I/ICCHG,Z[OBaHI/IH)

3amanus, coaep)kanue padoT:

1) Pa3pabortaTh M HCCIEIOBaTh CBOWCTBA MAaTEMaTHYCCKHX MOJEICH

AJIA pCHICHUA MMOCTaBJICHHOU 3aJda4dH.

2) PaspaboraTh MareMaTHYECKHE METOJIbI M IPOrPAMMHO PEalii30BaTh

AJITOPUTMBI.

3) [IlpeacraBuTh pe3yibTaThl MPOBEACHHOTO HCCIICIOBAaHHUS Ha

KOH(I)epeHLII/II/I HJIK TIOATOTOBUTH HAYUYHYIO CTATBIO.
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3.3. [IlpumepHbIii nepedyeHb PadoT HA ITANAX NMPOXOKIAECHUS
NMPOU3BOJICTBEHHOH MPAKTUKH

Jran 1. HHcTpykrak  mpakTHKaHta 1O IPOXOXKICHHIO
MPOU3BOJICTBEHHOM MPAKTUKHU.

IIpumepHnwiii nepeuenv pabom:

[ToceTuTs opraHu3zalMOHHOE COOpaHUE MO MPAKTUKE M TOJYYUTH
UHIUBUIyaIbHOE  3adaHue. (O3HAKOMUTBCA C  LEMsIMH, OO0beMaMu
(TpyTOEMKOCTh B 3a4€THBIX €JWHHUIAX), CPOKAMU NPAKTUKU, H3YYUTh
pabounii rpaduk (TIaH) MPaKTUKH, a TaKKe TPeOOBaHUS K pe3yiabTaTaMm
OoOy4eHHS B TIEPUOJI MPOXOKIACHUS TPAKTUKH.

[IpoWiT MHCTPYKTAXK MO MPOXOKIACHUIO TPOU3BOJACTBEHHOUN MPAKTUKH.
O3HAaKOMUTBCA C HMHCTPYKIMSIMHU IO TEXHHUKE O€30MacHOCTH, MOKapHOH
0€30IacHOCTH, TPEOOBAaHUSAM OXpPaHbl TPYJa, C IMPAaBUIAMH BHYTPEHHETO
pacropsiaka.

Oran 2. Pa3paboTka W WUCCIEJOBAaHHE CBOWCTB MaTEMaTHYECKUX
MOJIEJIEN JIUTSI PEUICHUS TTOCTABIICHHOW 33/1a4M.

lIpumepnolii nepeuenv pabom.:

CocTaBHUTh KOHICHITYAJIBHYIO MOACIb I PCHICHUA IMOCTaBJICHHOM 3aJ1a4yi.

Pa3paboTarh TEOpETUYECKYIO MOJICITb.

Pa3paboTars MaTeMaTHYECKYHO MOJICTb.

HccnenoBath HAIMYME CIENYIONIUX CBOMCTB Y pa3pabOTaHHON MOJIEIH:

. IIOJTHOTHI

. TOYUHOCTHU

. JICKBAaTHOCTH

. OKOHOMHUYHOCTHU
. pobacTHOCTH

. IPOAYKTUBHOCTH

. HaT TSI IHOCTH

R 9 N n Bk~ WD

. IOTCHOHAJIbHOCTHU
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JOran 3. Pa3paboTka MareMaTHYeCKHX METOJAOB M MPOrPaMMHOMU
pean3aiuy airOPUTMOB.

lIpumepnuiii nepeuensv pabom:

BriOpath (pa3paboTaTh) METOIBI JIJIs1 PEIICHUS.

ANTOpUTM pelieHus 3ajladud pa3padaThiBaTh HA €CTECTBEHHOM S3bIKE
WM B BHJAC CXeMbl (Ha OCHOBE OTEUECTBEHHBIX WU 3apyOCKHBIX
CTaHJIapTOB).

[Ipoananu3upoBaTh CBOMCTBA AITOPUTMOB (3(PPEKTUBHOCTH, CKOPOCTH
CXOJAUMOCTh H T.1.).

BriOpath cpeny aJist pealiu3aluu airopuTMa.

PeanuzoBate anropurm.

[IpoBepuTh aICKBATHOCTh MOJIEJIM HA TECTOBBIX ITPUMEpPaX.

IIpoBeputsb COOTBETCTBHUE TpeOOBaHUSAM MH(}pOpMaLOHHON
0€30IacCHOCTH.

Jran 4. [IpeacraBneHue pe3yabTaTOB MPOBEACHHOIO UCCIEAOBAHUS Ha
KOH(EPEHIINH WIIH MOITOTOBKA HAYYHOM CTaThHU.

lIpumepnolii nepeuenv pabom.

OmpenenuThcss HA KaKOW KOH(PEPCHIMH WM B KAKOM COOpHUKE CTaTei
(kypHaiie) OyneT npecrapieHa padoTa.

BoisichuThe TpeboBaHUsSI K COAEPKAHUIO CTaThu (JOKIaaa), TpeOOBaHUS K
0(OPMIICHHIO.

Odopmuts ctaThio (MOATOTOBUTH JOKJIAJ) MO HMTOTaM MPOBEACHHOTO
UCCIICIOBAHMSL.

Itan 5. OpopMUTH OTUET MO UTOTaM MPAKTUKHU.

Cm n.4 nacmosawux mMemoouyeckux yKasaHui.

Ha nporsizkeHnM BCero nepuoaa NPaKTHKH BBINOTHATE MOPY4YECHUS

PYKOBOOUTCIIA  IMPAKTHKKW OT OpraHu3alnn, COINIAaCHO  JCATCIIbBHOCTHU
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npeanpusTus (OTAeNa, CIyX)Obl) U B3aMMOJIEUCTBOBATh C COTPYIHUKAMHU

OpTaHU3AIMHU JJIS1 BBITIOJIHECHUS 3aJaHU M.

Bcs oTtuetHas AOKYMCHTAIHA 110 HpOHBBOI{CTBCHHOﬁ IMPAKTHUKE JOJIDKHA

OBITH npeacCTaBjCHa PYKOBOAUTCIIO IIPAKTHUKH OT By3ada HC IIO3JHCC ABYX

JIHEH T10CII€ OKOHYAHUS IIPAKTUKHU.

4. TPEBOBAHUSA K OTUETY 110 HPOI/I3BOJICTBEHHOI7I
IMPAKTUKE
OTyeT MOKEH COAEpPKaTh IMOJPOOHOE OIMHUCAHUE BCEX BBIMOJHEHHBIX

WHIUBUAYATBHBIX 3adaHui. OQopMIICHHE OTYETHOW JTOKYMEHTAIIUH JIOJHKHO
COOTBETCTBOBATh T'OCYJapPCTBEHHOMY CTaHAAPTY OGOPMIICHHUS JTIOKYMEHTOB.
TexcToBoe omucaHue B OTYETE JOJDKHO OBITh JOCTaTOYHO KpaTtkum. OHO
MOXET  COMPOBOXJATHCS  CTATUCTUYECKOW  HH(pOpMaIe, CcXeMaMu,
rpadukamMu, TabIUIIAMHU.

OO0s3aTeIbHBIMUA CTPYKTYPHBIMHM AJIEMEHTAMHU OTYETa SBIISIIOTCS 1Eb U
3aa4d  TNPAKTUKW, OINMCAHUE TIPOILIECCa  BBINOJHEHHUS  3aJaHUsl  C
KAQYeCTBEHHBIMU W KOJUYECTBEHHBIMU XapaKTEPUCTUKAMH; OOOCHOBAHHE
TEXHUYECKUX U TEXHOJOTHUUYECKUX CIIOCOOOB BBINMOJHEHUS 3aaHust. CTyneHT
MOXET OTMETHUTh COJIEPKAHUE BCTPETUBIIUXCS 3aTPYIHEHUN U CIIOCOOBI MX
MIPEOI0JICHHM.

Pabora 1o  cocTaBleHHMIO ~ OTYeTa  MPOBOJUTCS  CTYJCHTOM
CUCTEMAaTHUYECKM HAa TNPOTSHKEHUUM BCero rmnepuoaa npakTtuku. Ilocrie
3aBEPIICHUS KaXKIOT0 3Tarna MPakTUKU CTYJIEHT 00padaThiBaeT HAKOTLICHHBIM
Marepuaj, MOCIEeI0BaTEIbHO HM3J1ara€T €ro W MPEACTaBIISIET HA IMPOBEPKY
PYKOBOJMTEIIO OT MOPEANPUATHS W PYKOBOJIWUTEIIO OT By3a, B KOHIIE

IIPAKTHUKHW OKOHYATCJIbHO OC])OpMH}IeT OTYCT.
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OtyeT, yHOBIETBOPSIOMIUA  TPEABSIBISIEMBIM  TpPEOOBaHUSIM K
colepkaHul0O W OQOpPMIICHHIO, TOCI€  HCIPABICHUS  3aME4YaHUU
PYKOBOJIUTEIS (€CIIM OHH UMEIOTCS) TPEACTABIIAETCS HA 3a4ETE.

OTyeT 1O NPOU3BOACTBEHHOM MpPaKTUKE OQOPMIIIETCS B BHJE
HOSICHUTEIBHOM 3aMUCKU (TEKCTOBOTO JOKYMEHTA).

[losicHuTenpHasd 3amMcKa K OTYETYy JOJDKHA COAEPKATh CIEAYIOLINE

3JICMCHTBI:

— TUTYJIBHBIN JIUCT;

- VHUBULYAIIbHOE 3a/1aHUC;

— COJIEpIKaHHUE;

— BBEJICHUE;

— OCHOBHAs 4acCTh;

— 3aKJIIOYCHHUC;

- CIIUCOK HUCIOJIb30BAHHBIX UICTOYHUKOB;

— IMPHUIIOKCHUS.

B npuBegeHHOM CHHCKE BCE CTPYKTYPHBIE JJIEMEHTBI KpPOME
MPUJIOKCHUHN SBISIOTCS 00s3aTeNbHBIMU. [IpUtoKeHNs BKIIIOYAIOT B OTYET
pu HEOOXOMMOCTH.

HanmeHoBaHUS CTPYKTYPHBIX SJEMEHTOB TEKCTa MOSICHUTEIbHOU
3aMUCKYU, YKa3aHHBIC BBIIIE, CIIY>KAaT 3arojlOBKaMU W HE HYMEPYIOTCH.
HckmroueHre cocTaBiIsieT OCHOBHAS YacTh.

HammvenoBanme "OcHoBHass dYacTh' B 3arojlJOBOK HE BBIHOCHUTCS,
3aroJ0BKH Pa3/eIOB OCHOBHOM YacTu (DOPMYIUPYIOTCS B COOTBETCTBUU C €€
COJIEp>)KaHUEM U UM MPUCBAUBAETCS CKBO3HAS HyMepallusi.

TUuTyJdbHBLIN JUCT U JUCT 3aJaHUI.

TUTYABHBIN JTUCT U JIUCT MHAMBUAYAIBHOTO 3aJaHus (paOouuil TiiaH
(rpadvK) TPaKTHKW) BBIMOJHAIOTCS 1O  YCTaHOBICHHBIM  (opmam

(mpunoxenue 1, mpunoxxenue 2).
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Conep:xxanmue AJOJDKHO BKIKOYA4Thb HAWMMCHOBAHHC BCCX PA3ACII0B,

NOApPa3JEI0B U MYHKTOB C YKa3aHHEM UX HOMEPOB, U HOMEPOB CTpPaHHII, Ha
KOTOPBIX Pa3MEIIAeTCs HAa4yalo JAaHHBIX pa3feioB (MOJpa3/ieiioB, TyYHKTOB).
Bce npuioxenus (Opu HAIUYUM) JOJDKHBI OBITh MEPEUYUCIICHBI B
coJiepKaHuU pabOThl C YKa3aHHMEM X HOMEpPOB U 3aroyioBKoB. CoaeprkaHue
BKJIFOYAIOT B 00111€€ KOJIMYECTBO JIMCTOB IAHHOT'O JIOKYMEHTA.

BBe/leHHEe JIOJKHO COJiepKaTh OOIIHME CBEICHHUS O MpOJeIaHHON
pabote (aKTyaJlbHOCTb, MCIOJIb30BAHHBIE METOJbI M QJITOPUTMBI U T.I.). B
HEM HEOOXOJUMO MEPEUUCITUTD 11€JIb U 33]]a4i TPAKTUKH.

Ilenn W 3amaud TpaKTUKH, MPUBEJACHHBIE B pazfene | HacTOSIIMX
Meroauueckux  yKa3aHuid, JOJKHBI  OBITh ~ CKOPPEKTUPOBAHBI O]
KOHKPETHBIC YCIIOBUS TMPOXOXKACHUS TMPAKTUKH (C ydyeToM crenuduku
WHIUBUIYJIBHOTO 3a/1aHU).

O0bem BBelieHUs — He 0oJiee 2-X CTpaHUIl U HE MeHee | CTpaHMIIbI.

OcHoBHasl 4acTh A0JIKHa COACPIKATh OIIMCAHME OCHOBHLIX HTOI'OB

npakTuku. CTyJeHT NMOAPOOHO OMHUCHIBACT PE3YJIbTAT BBHIMOJHEHUS KaXKIOTO
3aJlaHus U AejaeT 000CHOBAHHBIE BBIBOII.

[IpumepHast CTpykTypa M COJEp>KaHUE OCHOBHOM 4YacTH OTYETA MO
MPOU3BOJACTBEHHOMW IIPAKTUKE TMPUBEACHA B pasfeiie S HaCTOSIUX
MeToauueckux yka3aHuu.

Jakaouenne. B 3aximouenun o0001aroTcs HaOMIOACHUS, CAeIaHHbIC

BO BpEeMsl MPOXOKACHUS MPAKTUKH U (HOPMYIHUPYIOTCS OCHOBHBIE BBIBOJIBI,
OTpaXKaIOIIKEe KaXIBIH 3Tar. YKa3bIBalOTCA HAOOJEe 3HAUMMbIEC PE3yJIbTaThl
paboThl, MpeasiaraloTcsi PEKOMEHJAlUU OTHOCUTEIBHO BO3MOXKHOCTEU
UCIIOJIb30BAHUS MaTepuaroB U pe3yibTaroB padbotel. Kpome Toro,
OoOy4JarouMics MOKET yKa3aTh HAlpaBlICHHE JalTbHEHIINX HCCIEIOBaHUN B

paMKax pa3BUTHs JAHHOW 3aJ1a4H.
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5. COJJEPKAHME PA3JIEJIOB OCHOBHOM YACTH OTUETA
O MPOU3BOJCTBEHHOM MPAKTUKE

[IpumepHasi CTpyKTypa oOT4e€Ta MO MPOU3BOJCTBEHHON IMPAKTUKE
«HayuHno-uccnenoBarenbckas padoTay:

1. BBenenue

2. OcHoBHasg uYacTh (Ha3BaThb IO TEME HCCIEAyeMOl o0bacTu
MPUKJIATHON MaTEMATHUKH )

2.1. OnucaHnue MaTEeMAaTUYECKUX MOJIeNield, TPUMEHSIEMbIX s
peLIeHUS TOCTAaBJICHHOM 33J]1a4i U UX KaY€CTBECHHbBIN aHAIU3

2.2. Onucanve MaTeEMaTHYECKUX METOJOB M aJrOPUTMOB JIJISI PEIICHUS
MOCTABJICHHBIX 3a/1a4.

2.3. Onucanue nporpaMMHON peanu3aluu

3. 3akiroueHue

Cnmucok UCHOoJIb3yEMbBIX UCTOYHUKOB U JIUTEPATYPHI (BKIFOYUTH CCHUIKY

Ha CTaThIO0 WK KOH(EPEHIIHIO, B KOTOPOU MpecTaBieHa padoTa)

5.1 OcHoBHAA YAaCTh OTYETA.

5.1.1 Onucanne MaTeMaTUYeCKUX MO/IeJIel, MPUMeHsIeMbIX J1JIs1
peneHusl MOCTABJIEHHOM 3a1aUM M UX KaYeCTBEHHBII aHAJIN3
Heo0xoauMoOCTh MaccoBOro TMOCTPOCHHUS MOJeNer moTpedoBaia

pa3pabOTKU MPaBWJI M MOAXOA0B, KOTOPHIE MO3BOJWIN CHU3UTH 3aTpaThl HA
pa3paboTKy MoOJeieil U YMEHBIIUTh BEPOATHOCTh TOSIBJICHUS TPYIHO
YCTPAaHUMBIX BHOCIHEACTBUM oOmuOOoK. [Ipomecc mocTpoeHus o060
MaTeMaTHYeCKOM MOJEIM MOXKHO TPEJICTaBUTh IOCISAOBATEIBHOCTHIO
ITaIoB:

Ob6cnedosarnue 00veKma MOOEIUPOBAHUSL.,
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OcHOBHOM  1eNbl0  JaHHOTO  J3Tama  sBJISETCSd  MOATOTOBKA
CoJlepKaTeNbHOM  TMOCTAHOBKM  3aJa4ydl  MOJICTUPOBAHUS:  IEpPEUHS
c(hOpMYJIMPOBAaHHBIX B COJEpKaTEIbHON (CIOBECHOU) (PopMe OCHOBHBIX
BOIIPOCOB 00 0OOBEKTE MOJEIUPOBAHUS.

Otamn 00cie10BaHNs BKIIIOYAET CIAEAYIOIINE paOOThI:

- TLIATEIbHOE O00CIeN0BaHHE O0BEKTa MOJIECIMPOBAHMS C LEJBIO
BBISIBJICHUSI OCHOBHBIX (DaKTOPOB, MEXaHHU3MOB, BIHMSIONIUX Ha €ro
MOBEJICHUE, OMNpEIEICHUsI COOTBETCTBYIOUIUX IMapaMETPOB, MO3BOJISIOIIUX
OIUCHIBATH MOJICTUPYEMBI OOBEKT;

- cOop W TpOBEpKAa HMEIOIIUXCS JKCMEPUMEHTAIBHBIX JaHHBIX 00
0o0BbEKTax-aHaJIorax, MPOBEIEeHWE NpPHU HEOOXOIUMOCTH TOTIOIHUTEIBHBIX
IKCIIEPUMEHTOB;

- AHAIUTUYECKUHA O0030p JUTEPaTypHbIX HCTOYHUKOB, AaHAIU3 U
CpaBHEHHE MEXIy cOOOM MOCTPOCHHBIX PaHEE MOJENEH JTaHHOTO OO0bEeKTa
(111 OAOOHBIX pacCMAaTPUBAEMOMY OOBEKTY);

- aHanu3 U 0000IIeHNE BCEro HAKOIJIEHHOTO MaTepuana, pa3padoTka
oO1Iero miaHa Co3JaHNus MaTEMaTUYECKON MOJIEIH.

Ha ocnHoBe cobOpannoii uHpopmanuu 00 OO0BEKTE MOACIUPOBAHUSA
dbopMmynupyercs conep)karenbHas IOCTAaHOBKA 3a/ladyd  MOJCIIMPOBAHMS,
KOTOpasi, KaKk MPaBUJIO, HE ObIBAET OKOHYATEIHHON M MOXET YTOUHSTHCSA U
KOHKPETU3UPOBATHCSI B MPOIIEcCce pa3pabOTKU MOICIIH.

Becb  coOpanHblii B pe3ynapTaTe  OOCJENOBaHMS  MaTepHal,
coJiep)kareibHasi TMOCTaHOBKA 3aJaud MOJEIUPOBAHMS, TOTOJIHUTENbHbIC
TpeOOBaHUs K peau3allid MOJETU ¢ TMPEACTABICHUIO PE3YJIbTaTOB
oOpMIISIFOTCST B BUIE MEXHUYECKO20 3A0AHUsA HA TPOCKTHPOBAHUE W
pa3paboTKy MOJIeIIH.

Konyenmyanvnas  nocmamoska  3a0auu  MOOEIUpoOBaHus -

chOpMYITHUPOBAHHBIN B TEPMUHAX KOHKPETHBIX JUCHUIIINH ((PU3NUKH, XUMUH,
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OMOJIOTUH U T.JI.) IEPEUEHb OCHOBHBIX BOIPOCOB, MHTEPECYIOIIMX 3aKa34uHKa,
a TaKXe€ COBOKYIHOCTh THIIOTE3 OTHOCHUTEIBHO CBOWCTB M IOBEACHUS
00BbEKTa MOJICTTUPOBAHHUS.

Ha  ocHoBaHMM  cojepKaTelbHOW  MOJENM  pa3padaThIBaeTCs
KOHIIENTyallbHasl, WU «ECTECTBEHHO-Hay4Has» ((puznueckasi, XMMHUECKas,
onosoruyeckass ¥ T.JA.), NOCTAHOBKA 3aJaud MOJEIUPOBAHMS, CIIyXkKallas
OCHOBOM ISl KOHIIENITYaJIbHOM MOJIENI 00BEKTa.

KonnenrtyanbHass MOJIETb CTPOUTCSI KAK HEKOTOPAsk HACATN3UPOBAHHAS
MoOJielb OOBEKTa, 3alucaHHas B TEPMUHAX KOHKPETHBIX (Hampumep,
€CTECTBEHHO-HAy4HbIX)  JaucuuiuiiH. Mg storo  dopmynupyercs
COBOKYITHOCTb THIIOTE€3 O IOBEJAECHUU OOBEKTa, €ro B3aUMOJECUCTBUU C
OKPYXarUel Cpelord, U3MEHEHNH BHYTPEHHUX MapamerpoB. Kak mpasuio,
OTU THUIOTE3bl MPaBIONOJAO0HBI B TOM CMBICIE, YTO JIsI UX OOOCHOBAHUS
MOTYT OBITh TPHUBEIECHBI HEKOTOpPHIE TEOPETUYECKHE  JIOBOJBI U
UCIOJIb30BaHbl JKCIEPUMEHTAIbHBIE JaHHbIC, OCHOBAHHbIE HAa COOpaHHOMN
panee wuHpopmanuu 00 o0O0bekTe. CoOrjlacHO TMPHUHITHIM THUIOTE3aM
OTIPEIEISETCS MHOKECTBO MapaMeTPOB, OMHUCHIBAIOIINX COCTOSHUE OOBEKTa,
a TaKXe IMEePEeYCHb 3aKOHOB, YMNPABISIOMIMX W3MEHEHHEM U B3aUMOCBS3bIO
ITUX MAPaMETPOB MEXKIY COOOil.

Cnenyer OTMETHTb, UTO KOHIENTyajbHas [OCTAaHOBKA 3a/ayu
MOJICJIUPOBAHUS B OTJIMYKE OT COJAEPKATEIbHOM MOCTAHOBKU HCIOJB3YET
TEPMHUHOJIOTHUIO KOHKPETHOW TUCIUTIIINHBI

Mamemamuueckas nocmanoska 3a0a4u MOOEaUPOBAHUSL.

3aKoHUYCHHAas KOHILIETITYaJIbHas MOCTaHOBKA MO3BOJISIET
chOpMyYIUPOBATh MaAMeMamuidecKyo HOCMAaHoBKy 3a0ayu MOJEIVPOBAHUA,
BKJIIOYAIOIIYIO COBOKYNHOCMb PA3IUUHBIX MAMEMAMUYECKUX COOMHOULEHU,

onucslearOuux noseoenue u ceolcmea oovekma ManJZuPOBCZHZ/Iﬂ.
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COBOKYITHOCTh MaTEMATHYECKUX COOTHOUIEHWW OIPENENsieT BUJ
oneparopa monenu. Haubosnee mpoctsiM OyA€T onepaTop MOJEIH B CiIyyae,
€CIIM OH TIPEJCTaBIICH CUCTEMOW aireOpanyeckux ypaBHeHuil. [lomoOHble
MO/IEJIA MOYHO Ha3BaTh MOJEISIMU annpOKCUMAYUOHHO20 MUNd, TaK KaK JJIs
X TOJYYEHUS 4YacTO HCMOJIb3YIOT PA3JIMYHbIE METOAbl ANMPOKCUMAIUN
MMEIOIIMNXCS AKCIIEPUMEHTAIBHBIX JAHHBIX O TOBEICHUU BBIXOJHBIX
napamMeTpoB 0OBEKTa MOJCIHUPOBAHUA B 3aBUCUMOCTH OT BXOJHBIX
[AapaMETPOB M BO3JCHCTBUM BHEIIHEW CpElbl, a TAKXKE OT 3HAYCHUU €Er0
BHYTPEHHHUX MapaMETPOB.

Onnako o0slacTh MPUMEHEHUSI MOJIEIEH MOJJOOHOTO THIIAa OrpaHUYCHA.
Jida co3maHus MaTeMaTUYeCKUX MOJEJEU CIIOKHBIX CUCTEM U IIPOLIECCOB,
OPUMEHUMBIX T  IIMPOKOrO0 Kjacca pealdbHBIX 3amad  TpeOyercs
MpUBJICYCHUE OOJIBIIOTO 00heMa 3HAHUM, HAKOTUICHHBIX B pacCMaTpUBaEMOM
JUCLUUIIMHE (a B HEKOTOPBIX CIydasX M B CMEXHBIX oOnactsix). B
OOJIBIIMHCTBE JAUCHUIUIMH (OCOOCHHO €CTECTBEHHO-HAYUHBIX) 3TH 3HAHUS
CKOHIEHTPUPOBAHbl B AaKCHOMaX, 3aKOHAaxX, TEOPEMaX, MMEIOIINX YETKYIO
MaTeMaTU4eCcKyro GOpMyIHUPOBKY.

Cnemyer OTMETHTh, YTO BO MHOTHX OOJacTAX 3HAHUN (MEXaHUKE,
dbuszuke, OMOJOTUM U T.JA.) TPUHATO BBIACIATH: 3aKOHBI, CIPABEIUBBIC IS
BCEX OOBEKTOB HCCJIEAOBAHMS JAHHOW 00JACTH 3HAHUM M COOTHOIICHUS,
OMUCHIBAIOIIUE TTOBEICHUE OTACIbHBIX 00BEKTOB MJIM UX COBOKYITHOCTEH.

K 4ucny mepBeiXx B (u3NKE W MEXaHUKE OTHOCSTCS, HApHUMep,
ypaBHeHUs OallaHca MacChl, KOJHYECTBA JBWKEHUS, HSHEPTHMH U T.1.,
CIIpaBEIIJIMBBIC MPHU OMPEACIICHHBIX YCIOBUSIX IJis JIIOOBIX MaTepHaTbHBIX
T€JI, HE3aBUCUMO OT WX KOHKPETHOIO CTPOCHUSA, CTPYKTYpbl, COCTOSHUS,
XUMHUYECKOTO COCTaBa. Y PaBHEHUS 3TOr0 KJjiacca MOATBEPKACHBI OTPOMHBIM

KOJIMYCCTBOM  JKCIICPUMCHTOB, XOpOoHmIO H3Y4YCHbBI M B CHIIY 3TOIO
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OPUMEHSIOTCS B COOTBETCTBYIOIIMX MaTeMaTHYECKUX MOJEIAX  Kak
JAHHOCT.

CooTHollleHHsT BTOPOTO Kjiacca B (DU3MKE W MEXaHUKE Ha3bIBAIOT
OTIPENEIAIOMUMA, WIA (PU3NUECKUMHU YpaBHEHUSMH, WJIA YPaBHCHHUSIMU
coctosiarsi. OHM yCTaHABIMBAIOT OCOOEHHOCTH TIOBEACHHUS MaTePHATBHBIX
O00BEKTOB WJIM UX COBOKYIMHOCTEH (Hampumep, KUIKOCTEH, Ta30B, YIPYTUX
WIN TUIACTUYECKUX CPed W T.JA.) MPU BO3JACUCTBUSAX PA3IUYHBIX BHEIIHHUX
(hakTOpOB.

B kadecTBe KiIacCHYECKUX MPUMEPOB OIMPEACISIFONTUX COOTHOIICHUN
MOXHO TPHUBECTH 3akOoH [yka B TEOpPUU YNOPYrOCTH WJIW ypaBHEHUE
Knametipona it uacanmpHbIX  ra3oB.  OUYEBHAHO,  ONPEICISIFOIITNE
COOTHOIICHUSI  JOJDKHBI ~ OTpakaTb  peallbHOE  aTOMHO-MOJICKYJISIPHOE
CTPOCHHUE UCCIEIYEMbIX MAaTePUATBHBIX OOBEKTOB.

CooTHolleHHsI BTOPOTO Kjlacca Tropa3fo MEHEE H3Y4YeHbl, a B psje
CJIyyaeB MX MPUXOAUTCS yCTaHABIMBATh CAMOMY HCCJIEIOBATENO (OCOOCHHO
NpU aHaIU3€ OOBEKTOB, COCTOSIIMX W3 HOBBIX MarepuaynioB). Heobxomumo
OTMETHUTh, YTO OMNPEACISIIONIME COOTHOIIEHUS - 3TO OCHOBHOM DJIEMEHT,
«CepaIeBUHA» JIO00M MaTeMaTH4ecKOW Mmojaenu (U3UKO-MEXaHUYECKHUX
nporeccoB. IMEHHO OMMOKH B BHIOOPE WIIM YCTAHOBJICHUW OTPEICIISIOIINX
COOTHOIICHUH TIPUBOJISIT K HEBEPHBIM PE3yJIbTaTaM MOJICTUPOBAHUS.

COBOKYITHOCTh MaTE€MaTHYECKMX COOTHOIICHWH yKa3aHHBIX JBYX
KJIACCOB OMpEACINAET OnepaTop Mojeiau. B OONbIIMHCTBE Ciiy4aeB omepaTop
MOJICNIA BKJIIOYAeT B ce0s CHUCTEMY OOBIKHOBEHHBIX IU(depeHITnanbHbIX
ypaBHeHUH, auddepeHIInaIbHbIX ypaBHEHWH B YaCTHBIX ITPOM3BOIHBIX
u/unu  uHTerpoauddepeHuanbubiXx  ypaBHeHul. s obecnedyeHus
KOPPEKTHOCTH ITOCTAaHOBKHM 3aJadyd K CHCTEME YpaBHECHHH JTOOABIISIOTCS

HAaYaJIbHBIC W/WJIA TPAaHWYHBIC YCJIOBHS, KOTOPHIC, B CBOIO OuYepeab, MOTYT
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ObITh anreOpandyeckuMu WKW UG GEepeHIIMATbHBIMA ~ COOTHOIICHUSIMU
PAa3IMYHOrO NOPSAIKA.

MOXHO BBIIEIUTh HECKOJBKO HamboJiee pPacHpOCTPaHEHHBIX THUIIOB
3a7a4 U1 CUCTEM YPAaBHEHUM:

- 3amaya Komm, B KOTOpOW MO 3aJaHHBIM B Ha4YaJlbHbII MOMEHT
BPEMEHH MEPEMEHHBIM ONPEAEISAIOTCA 3HAUEHUS ITUX UCKOMBIX MTEPEMEHHBIX
JUTs1 JIF0OOOT0 MOMEHTa BPEMEHU;

- HayaJpbHO-TPAaHWYHasA, WJIM Kpaesas, 3aJaya, KOrjJa YCIOBUA Ha
UCKOMYIO (DYHKIIMIO BBIXOJIHOTO MapaMmeTpa 3aJal0Tcsl B HaYaIbHbIA MOMEHT
BPEMEHHU JIJIsl BCEl MPOCTPAHCTBEHHOM OOJACTH M Ha IrpaHUlE MOCIEeIHEN B
KaXJIbli MOMEHT BPEMEHHU (Ha UCCIIEyEMOM UHTEPBAJIE);

- 3aJaud Ha COOCTBEHHBIE 3HAa4YeHUsA, B (POPMYIHPOBKY KOTOPBIX
BXOJAT HEOIPEACIICHHbIE IApaMETPBl, OIpPEIACIAEMbIE W3  YCIOBHS
KAa4eCTBEHHOTO HW3MEHEHHUSI TOBEJCHUS CHUCTEMbI (HAmpuMep, TMoTeps
YCTOMYHUBOCTH COCTOSIHUSI PABHOBECHUS WM CTAllMOHAPHOTO JIBUKCHUS,
NOSIBJIEHUE TIEPUOINUYECKOT0 PEKUMA, PE30HAHC U T.1.).

Kauecmeennvie ananus u npogepka Koppexmnocmu mooenu

JIns KOHTPOJS NMPaBWIBHOCTH MOJYYEHHOM CHUCTEMbl MAaTEMaTUYECKHUX
COOTHONIEHUH TpeOyeTcsl MPOBEACHUE psijia 00513aTENbHBIX MPOBEPOK:

- KonTposnbs pasmepHOCTEN, BKIIOYAOMIMKA NPABWIO, COTJIACHO
KOTOPOMY TMPUPABHUBATHCA U CKJIAJBIBATHCSI MOTYT TOJIBKO BEJIMYUHBI
OJIMHAKOBOW pa3MepHOCTH. [Ipu nepexone K BBIUUCICHUAM JaHHAs IPOBEPKa
COYETACTCSI ¢ KOHTPOJIEM MCIIOJIBb30BAHUS OJTHOW U TOM K€ CUCTEMBbI €IUHHUI]
JIJ1s1 3HAYCHUH BCEX MapaMeTPOB.

- KonTposnb mopsakoB, cocTosuii u3 rpy0oi OIIEeHKH CPpaBHUTEIBHBIX
MOPSAJIKOB  CKJIQJIBIBAEMBIX BEJIMYMH M HCKIIOYEHUEM MaJO3HAYUMBbIX

apaMeTpoB.
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- KoHTponp XapakTepa 3aBUCHMOCTEN 3aKIFOYAETCS B MPOBEPKE TOTO,
YTO HANpPaBJIEHUE U CKOPOCTh M3MEHEHUS BBIXOJHBIX MapaMeTpOB MOJENH,
BBITEKAIOIINE U3 BBIMMUCAHHBIX MAaT€MaTUYECKUX COOTHOLIECHUM, TAKWE, Kak
3TO CIIEIYyET HEMOCPEACTBEHHO U3 «()HU3MYECKOro» CMbICIA H3y4aeMOM
MOJENH.

- KOHTpOJb 3KCTpEeMaNbHBIX CUTYyalluii — MpPOBEPKA TOTO, KAaKOW BU/I
NPUHUMAIOT MAaT€MaTUYECKHUE COOTHOUIEHUS, a TaKXe pe3yJIbTaThl
MOJICIUPOBAHUS, €CIM TapaMeTpbl MOJEIM WIM HUX KOMOWHAIUU
MPUOIMKAIOTCS K MPEJICIbHO AOIMYCTUMBIM JIJII HUX 3HAYEHUSM, Yallle BCEro
K HYJIO WIM OECKOHEYHOCTH. B MOMOOHBIX HSKCTpEMalbHBIX CUTyalHIX
MOJI€JIb YacTO YHPOUIAETCSl, MaTeMaTUYECKUE COOTHOUIEHUS MPHOOpETaroT
OoJee HATJIAIHBIA CMBICH, YIIpOIaeTcs uX npoBepka. Hampumep, B 3amadax
MeXaHuKH JaepopMupyemMoro TBepAoro Tena aedopmaius Marepuaia B
UCcCcIeyeMor 001aCTH B M30TEPMHUUECKUX YCIOBHUSAX BO3MOXHA JIUIIb MPU
NPUJIOKEHUU HArpy30K, OTCYTCTBHUE >K€ HArpy3oK JIODKHO MPUBOAUTH K
OTCYTCTBUIO ichopMaliuii.

- KoHTponp rpaHWYHBIX YCIOBHM, BKIIKOYAKOLIUNA MPOBEPKY TOrO, YTO
IPAHUYHBIE YCIIOBHS JICMUCTBUTEIBHO HAJIOXKEHBI, YTO OHHU HCMOJIb30BAHbI B
MPOLIECCE TOCTPOEHUSI MCKOMOI'O PEIICHUS W YTO 3HAYEHUS BBIXOJIHBIX
NapaMeTPOB MOJIENIA HA CAMOM JIEJIE€ YJIOBJIETBOPSIOT TAHHBIM YCIIOBUSIM.

- Kontposb ¢dusnueckoro cmeicia — TMpoBepKa (PU3HMUECKOTO WIIU
WHOTO, B 3aBUCHMOCTH OT XapakTepa 3aJauyd, CMbICJIa HMCXOJHBIX H
MPOMENKYTOUYHBIX COOTHOUIECHUM, TOSBIISIOIIUXCS IO MEPE KOHCTPYUPOBAHUS
MOJENH.

- KoHTpoap MaremMaTn4eckoll 3aMKHYTOCTH, COCTOSIILIMN B MPOBEPKE
TOr0, YTO BBIMMCAHHAS CUCTEMa MAaTEMaTUYECKUX COOTHOUIEHHUM JaeT
BO3MOKHOCTb, PUTOM OJIHO3HAYHO, pEelnTh MOCTABJICHHYO

MaTreMaTu4ecKyto 3aaady. Hanpumep, eciam 3ajada cBenach K OTHICKAHUIO N
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HEU3BECTHBIX u3 HEKOTOpOU CHCTEMBI anreOpanyecKux WJIN
TPAHCIICHACHTHBIX YpPaBHEHUH, TO KOHTPOJb 3aMKHYTOCTH COCTOUT B
MpoBepKe TOTro (haKTa, YTO YUCIIO HE3aBUCUMBIX YPABHEHUM JOJDKHO OBITH 1.
Ecnau ux MeHbIlle n, TO HaJ0 YCTAaHOBUThH HEIOCTAIONIUE YPABHEHUS, a €CIU
ux OoJsibllie N, TO JMOO ypaBHEHUS 3aBUCUMBI, JTUOO MPU UX COCTABJICHUU
nonyiieHa omnoka. OJIHAKO €ClId YpaBHEHUSI MOJIYyYarOTCS U3 SKCIIEPUMEHTA
WM B pe3yJibTaTe HAONIOJACHWM, TO BO3MOXHA TOCTAaHOBKA 3aJayd, MPH
KOTOPOM YWCJIO yPaBHCHUW TIPEBBIIAET N, HO CaMU YpPaBHECHUS
YAOBJIETBOPSIOTCS JIUIIb MPUOIMAKEHHO, a PEIICHUE UILETCS, HAPUMED, IO
METOJly HAaUMEHBIIINX KBaJipaToB. HepaBeHCTB cpey yCIOBUN TaKKE MOXKET
ObITh J1000€ YHMCIIO, KaK 3TO ObIBAET, HAMpUMEp, B 3ajadax JMHEHHOTO
nporpaMMupoBanus. CBOHCTBO MaTeMaTUYE€CKOW 3aMKHYTOCTH CHCTEMBbI
MaTE€MaTUYECKUX COOTHOIICHUIH TECHO CBSI3aHO C BBeJeHHBIM JK. Anmamapom
MOHATHEM KOPPEKTHO MOCTABJICHHOM MaTeMaTU4YeCKOM 3ajayu, T.e. 3ajJauH,
JUIi KOTOpPOM pEIIeHUuE CYHIECTBYET, OHO E€IUHCTBEHHO M HEMPEPHIBHO
3aBUCUT OT MCXOJHBIX JaHHBIX. B JaHHOM cilyyae pelIeHHE CUUTAETCS
HETPEPHIBHBIM, €CJIM MAJIOMy U3MEHEHHUIO UCXOJIHBIX TaHHBIX COOTBETCTBYET
JIOCTaTOYHO Maj0€ U3MEHEHHUE PEIICHUS.

[loHsiTUE KOPPEKTHOCTH 3ajadyd MMEeT OOJIbIIIOE 3HA4YeHUE B
NPUKJIAJHON MaremaTuke. Hampumep, YHCIEHHBIE METOJbI PEIICHUS
OMpaBJaHO MPUMEHSThH JIUIIL K KOPPEKTHO MOCTaBJICHHbIM 3anadaMm. [lpu
ATOM JIaJICKO HE BCE 3aJlaud, BO3HMKAIOIIME HA MPAKTHKE, MOKHO CUMUTATh
KOPPEKTHBIMU  (HampuMep, TaK Ha3blBaeMble OOpaTHBIC  3a7adM).
Jloka3aTenbCTBO KOPPEKTHOCTH KOHKPETHOM MaTreMaTH4YeCKOW 3ajauyu —
JIOCTATOYHO CJIOXKHAs MpoOJeMa, OHAa pelIeHa TOJBKO JJISI HEKOTOPOTo
KJIacca MaTEMaTHYE€CKU TOCTaBJIICHHBIX 3adad. [IpoBepka maremMaTH4YecKOM
3aMKHYTOCTHU SIBJISETCS MEHEE CJI0XKHOM 110 CpPaBHEHHUIO C IIPOBEPKOM

KOPPCKTHOCTH MaTeMaTH4YeCKOM MOCTaHOBKU. B HaCTOoAIMCC BPCMA aKTUBHO
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UCCIIEAYIOTCSl CBOMCTBA HEKOPPEKTHBIX 3aa4, pa3pabaTbIBaIOTC METOJIBI UX
penieHusl. AHaJOTUYHO MOHSITHIO KKOPPEKTHO MOCTaBJICHHAS 3a/1a4a» MOYKHO
BBECTH MOHSITHE «KOPPEKTHASI MATeMaTHYECKast MOJIEIb.

Mamemamuueckasa mooenv AGNAEMCA KOPPEKMHOU, €CIA ISl Hee
OCYIIIECTBICH W TOJY4YeH ITOJOKUTEIbHBIN PE3ybTaT BCEX KOHTPOJBHBIX
OPOBEPOK:  Pa3MEPHOCTH,  TMOPSAIKOB,  XapakTepa  3aBUCHUMOCTEH,
OKCTPEMAJIbHBIX CHUTYalluid, TPAHUYHBIX YCJIOBUHM, (U3UYECKOTO CMBICIA U
MaTEMaTUYECKON 3aMKHYTOCTH.

MaremaTuyeckasi MOCTaHOBKA 3ajadyu emnie OoJiee aOCTpakTHA, 4YeM
KOHIICTITYaJbHasi, TaK KaK CBOJUT MCXOJHYKO 3aJady K YHCTO
MaTeMaThdeckou (Hampumep, K 3amade Komm), MeToasl pemieHus: KOTOpOi

JIOCTAaTOYHO XOPOIIIO pa3paboTaHBbI.

B Tabmuie 5 mpencraBiieHbl TpeOOBaHUS K COACPKAHUIO JTAHHOTO
pazzena.

Tabnmuna 5 - TunoBble OIEHOYHBIE cpeAcTBa pazdena «OnucaHue
MaTeMaTUYECKUX MOJeeH, MPUMEHSIEMbIX JUIsi PEHIeHUs] TOCTaBJICHHOU

3aJadyu U Uux Ka4eCTBEHHBIN aHAJIM3)

PeSyJ’IBTaT BBITTOJTHCHU S OLIGHO‘IHBIG cpeacTsa (Tp€6OBaHI/I$I, KOHTPOJIBHBIC BOHpOCLI)
3aJaHusA

1) Onncanue TpeboBaHus K ONMMUCAHUIO MATEMATHIECKUX MOJICTIEH
MaTEMaTHYECKUX 1. CnoBecHoe, rpaduyeckoe Wiu CUMBOJIEHOE OMHUCAaHUE KaXI0W MOJETH
MoJeneil, BEIOpaHHbIX 2. YKka3aHHe BXOJHBIX U BBIXOJHBIX JaHHBIX

JUTSL peann3aiuu

2) KauectBenHslii ananu3 | TpeOoBaHUS K KaUECTBEHHOMY aHAJIM3y U MMPOBEPKE KOPPEKTHOCTH

U TIpOBEpKa MOJIEJIN:

KOPPEKTHOCTH MOJIEIIH [IpoBectu cnemyronmii KOHTPOJIb MATEMaTHYECKUX COOTHOILICHUH:
1. Kontpons pazmepHOCcTEit

2. KoHTpounb nopsiakoB

3. KoHTpoibs XxapakTepa 3aBUCHUMOCTEH

4. KoHTposb 3KCTpeMaIbHBIX CUTYaIUi

5. KoHTpOJIb rpaHUYHBIX yCIOBUI

6. KoHTpoub ¢pu3nueckoro cMpicia

7. KOHTpOJIb MaTEMaTHYECKON 3aMKHYTOCTH
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5.1.2 Onucanne MaTeMaTH4YeCKHX METO/I0B U AJITOPUTMOB ISl PellleHusl
MOCTaBJIEHHBIX 32124

[Ipu ucnosnb3zoBaHUU pa3pabOTaAHHBIX MAaTEMAaTUYECKUX MOJENEH, Kak
paBujIo, TPeOyeTCs HANTH 3aBUCMMOCTb HEKOTOPBIX HEU3BECTHBIX 3apaHee
napamMeTpoB OOBEKTa MOJIETUPOBAHUS, YIOBJICTBOPSIONIUX OMpPEIeIeHHON
cuctemMe ypaBHeHUH. TakuM o0pa3om, MOUCK PEIICHUS 3aJa4d CBOAUTCS K
OTBICKAHUIO HEKOTOPBIX 3aBUCUMOCTEH HMCKOMBIX BEJIWYUH OT HCXOJHBIX
napameTpoB Mojenu. Kak Mbl yxe o0Cyx)aanu, Bce METObl pEelIeHUs 3a/1a4
MO>KHO MOAPA3AECIUTh HA AHATUTUYECKUE U AITOPUTMHUYECKUE.

Crnenyer OTMETUTB, YTO MPU UCIOJIb30BAHUN AaHAIIMTUYECKUX PEIICHUN
JUISL TIOJTYYEeHUS! pe3YyJIbTaTOB «B YUCIAX» TAK)KE YacTo TpedyeTcs pa3padoTka
COOTBETCTBYIOIIMX AJITOPUTMOB, peanu3yeMblx Ha DOBM. OnHako ucxonHoe
pelIeHre MPU 3TOM MPEICTABIIET COOOM AHAIMTUYECKOE BbIpakKeHUE (MU
UX COBOKYMNHOCTb). PelieHuss ke, OCHOBAHHBbIE Ha aJIrOPUTMUYECKHUX
METOAaX, HPUHLUUIHAIBHO HE CBOJUMBI K TOYHBIM AHAIUTHYECKUM
pEeLIeHUsIM pacCMaTpUBAEMON 3a1a4H.

AHanutuyeckue MeTolbl OoJiee yAOOHBI AJs MOCIEAYIOLIEro aHalu3a
pe3yibTaTOB, HO MPUMEHUMBI JIMIL JIJI1 OTHOCUTENBHO NPOCThIX Mojeseil. B
cilly4yae, €clidi MareMmarhueckas 3ajnada (XoTs Obl U B YIOPOILUCHHOU
IIOCTAaHOBKE) JOMyCKAaeT AaHaJUTHUYECKOE pelleHue, mocienHee, 0e3
COMHEHHUS, IPEANOYTUTENBHEE YHCIEHHOTO.

AnropurmMuyeckue (YUCIEHHBIE) METOJbl CBOJATCS K HEKOTOPOMY
QITOPUTMY,  PEAIM3YIOUIEMY  BBIUUCIUTEIBHBI  JKCIEPUMEHT  C
ucnonb3zoBanueM OBM. ToyHocTh  MoJenupoBaHUsi B MOAOOHOM
DKCIIEPUMEHTE CYIIECTBEHHO 3aBHCUT OT BBIOPAaHHOIO METOJa M €ro
napameTpoB (HampuMmep, LIara MHTErpupoBaHus). YnCIEHHbIE METOJbI, Kak
npaBujo, Oojiee TPYAOEMKHM B pealu3alnud, TpeOylT CHeHuaIbHOIO

porpaMMHOIO 00ecIIeueHHI U MOIIHOM BBIYHUCIUTEILHON TEXHUKH.
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[Ipubnm>keHHble U YHUCIEHHBIE METOJIbI MCCIIEIOBAHUS MOCTABIECHHBIX
MaTEeMaTUYeCKUX 3a7a4 OTHOCATCA K OOLIMPHOMY pa3jiesly — COBPEMEHHOMU
BBIYMCIIUTEIbHON MaTeMaTuke. YHUCIEHHbIE METO/bI MPUMEHUMBI JIUIIb IS
KOPPEKTHBIX MaTE€MaTUYECKHUX 3aJlad, 4YTO CYIIECTBEHHO OrPAaHUYUBAET
MCIIOJIb30BAaHUE UX B MATEMATUYECKOM MOJICIIMPOBAHUMU.

OOmuM 111 BCEX YHUCICHHBIX METOJIOB  SBJISIETCA  CBEACHUE
MaTeMaTUYECKON 3a/laud K KOHEYHOMEPHOW. DTO Yallle BCEro JOCTUTAETCS
JTUCKpEeTU3alMed HWCXOQHOM  3amayd, T.€. IMepexoaoM OT (PyHKIHH
HETMPEPHIBHOTO apryMeHTa K (QYHKIUSIM JUCKPETHOTO apryMEHTa.

[IpuMmeHeHre JF0O0OTr0 YUCIEHHOTO METOJla HEMUHYEMO MPUBOJIUT K
MOrPEIIHOCTH PE3YJbTATOB PEIICHUA 33[a4d. BBIIECNSAIOT TpU OCHOBHBIX
COCTAaBJISIFOIIMX BO3HUKAIOWIEH IIOTPEIHOCTH IPU YHUCIECHHOM PEUICHUU
VCXOJTHOW 3a/1a4uH:

- HEYCTpaHHMas IMOrPEIIHOCTh, CBSI3aHHAS C HETOYHBIM 3aJaHUEM
UCXOJHBIX JaHHBIX (Ha4YaJIbHbIE W TPAHUYHBIC YCJIOBUS, KOIDPUIMEHTHI U
IpaBble YaCTU YPABHEHUN);

- MOTPEHIHOCTh METOJA, CBSI3aHHAsl C IMEPEXOJOM K JHCKPETHOMY
aHaJIOTy MCXOAHOM 3a/1auu (Hampumep, 3aMeHsis MPOU3BOJHYIO Pa3HOCTHBIM
aHaJIOTOM, TMOJy4aeM MOTPEIIHOCTh TUCKPETU3AIINHN );

- OIIMOKa OKPYIJICHUs, CBsI3aHHAs ¢ KOHEUHOW Pa3psiIHOCTHIO YHUCET,
npeacraBisiemMbix B OBM.

YwucneHHbId, WU NPUOIMHKEHHBIM, METOJI peaTnu3yeTcs BCEra B BHJIEC
BBIYUCIUTENBbHOTO anroputma. [losTtomy Bce TpeboBaHUs, MPEIBIBIIEMbIE K
aITOPUTMY, TPUMEHUMBI U K BBIYUCIUTEIILHOMY aJITOPUTMY.

[Ipexxne Bcero, aaropuTM JIOHKEH OBITH pean3dyeM - 00ecreuynBaTh
pElIeHME 3a7a4u 3a JOIYCTUMOE MAIIMHHOE BPEMSI.

BaxHOW XapaKTEpUCTUKON AIrOpUTMa SIBIAETCA €ro TOYHOCTh, T.€.

BO3MOXHOCTb MOJIYYEHHSI PEIICHUS MCXOJHOW 3aJadyd C 3aJaHHOU
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TOYHOCTBIO £>0 3a KoHeuHOoe unciio Q(g) meicTBuil. OUeBHIHO, YEM MEHBIIIE
€, TeM OoJbllIe 3aTpayrMBaeMoe MallMHHOE BpeMd. /[[as odeHb Maibix
3HAUYEHUM € BpPEMs BBIYMCICHUNW MOXKET OBITh HEIOMYCTHUMO OOJIBIINM.
[lopToMy Ha mpakTHKE AOOMBAIOTCS HEKOTOPOTO KOMIIPOMHUCCA MEXKIY
TOYHOCTBIO W 3aTPAaYMBAEMbIM MAIIMHHBIM BpeMeHeM. OYeBUIHO, YTO A
KaXI0oM 3adauum, aiaroputMa u thuna OBM wumeercsa cBoe XxapakTepHOE
3HAYEHUE JOCTUTAEMON TOYHOCTH.

Bpemst paboThl anroputmMa 3aBUCHT OT 4uciaa jaerctBuil Q(e),
HCOOXOMUMBIX JJIs JOCTHOKCHHS 3aJaHHOM TOYHOCTU. Jliasg mroboit
MAaTEMAaTUYECKOM 3aJaud, KaK MNpPaBWIO, MOXXHO MPEHJIOKHUTh HECKOJBKO
aJITOPUTMOB, MO3BOJIAIOIINX MOJYYUTh PEIICHUE C 3aJaHHON TOYHOCTHIO, HO
3a pa3Hoe Yucio aeructBuil Q(g). AIrOpuTMBI, BKIIOYAIOIINE MEHBIIIEE YUCIIO
NEHCTBUM I JOCTHMO)KEHUS OJIMHAKOBOM TOYHOCTH, HA3BIBAIOT Ooliee
SKOHOMUYHBIMH, WK OoJiee 3 PEKTUBHBIMMU.

B npouiecce paboThl BEIYMCIUTEILHOTO AJITOPUTMA HA KaXKJIOM TaKTe
BBIUHCIICHUN BO3HUKAET HEKOTOpas MOrpelHocTh. [Ipu 3TOM OT neicTBus K
JNEUCTBUIO OHA MOXET BO3pacTaTh WM HE BO3pacTarh (a B HEKOTOPBIX
Cilyyasx Jla)k€ YMEHbIIAThCsl). ECM MOrpemHocTh B MPOLECCE BBIYUCICHUN
HEOTPAaHMYEHHO  BO3pacTaer, TO  TaKOW  aJIrOpUTM  Ha3bIBAETCS
HEYCTOMYMBBIM, WJIM PaCXOIAIIMMCA. B MNPOTUBHOM ciydae ajaropuTMm
HAa3bIBAETCA YCTOMYUBBIM, WU CXOIAIINMCS.

MOXHO BBIACIHUTH CIEAYIOIINE TPYHIbl YUCICHHBIX METOAOB IO
00BEKTaM, K KOTOPBIM OHU TTPUMEHSIOTCS:

- UHTEPIOJISIIUS U YHUCIIeHHOE U] depeHITuPOBAHNUE;

- YUCJIEHHOE UHTETPUPOBAHUE;

- ONPEACIICHNE KOPHEU JIMHEWHBIX U HEJTMHEUHBIX YPABHEHUN;

- pEllIEHHE CUCTEM JIMHENHBIX YPaBHEHUM (IOJIpa3IeIIIiOT Ha MPSIMbIE U

UTCPAIOHHLIC MGTOI[BI);
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- pEILLIEHHE CUCTEM HEJIMHENHBIX YPAaBHEHUI;

- pemenue 3agauu Komm 11 OOBIKHOBEHHBIX AudQepeHIInaTbHBIX
YPaBHECHU;

- pelleHre KpaeBbIX 3ajad il OOBIKHOBEHHBIX IU(pepeHInanbHbIX
YPaBHEHHU;

- penieHne ypaBHEHUI B YaCTHBIX TPOU3BOIHBIX;

- PEILLIEHHE UHTErPAIBHBIX YPABHEHUMN.

OrpoMHOe pa3HOOOpa3ue YHCICHHBIX METOJAOB B 3HAUYUTEIIbHOU
CTENIEHU 3aTPYJHSET BHIOOP TOTO WJIM MHOTO METO/Ia B KaXKJOM KOHKPETHOM
cinydae. IIOCKONBKY I peanu3auvu OJHOM W TOW K€ MOAEIA MOXKHO
UCIOJIb30BaTh HECKOJIbKO aJIbTEPHATUBHBIX AJITOPUTMUYECKHX METOJOB, TO
BbIOOP KOHKPETHOTO METOJla IMPOU3BOJUTCS C YYETOM TOTO, KaKOHM M3 HUX
0oJbllle MOAXOAUT AJIA JaHHOM MOJENU C TOYKU 3pEeHUs OOeCHedeHHs
3¢ (PEeKTUBHOCTH, YCTOMUUBOCTH U TOYHOCTH PE3YIIHTATOB.

Paznen nomkeH BiiIroyaTh B ce0s (popMmalibHOE ONKMCAHUE 3a/1auH:
BXOJIHbIE M BBIXOJHBIE MAapaMeTpbl, LEIb, YCIOBUS M YIPABISIOLINE
bakTophI.

s rpadguueckoro mpeacTaBiICHHs] alfTOPUTMA CIEIYeT HMCIOJIb30BaTh
cranaaptel oopmienuss cxem. Ha teppuropun Poccuiickoit ®denepanuun
JNEUCTBYET eauHasi cuctema nporpammuon npokymentanuu (ECII), gacThio
kotoporr siBnsiercs [ocynmapctBennbii crangapt — ['OCT 19.701-90
«CxeMbl aJIrOPUTMOB MPOTpaMM, JAaHHBIX M CHCTEM». PaccMarpuBaeMblii
['OCT nOpakTHYecKh TMOJHOCTBIO  COOTBETCTBYET  MEXKIyHAPOJIHOMY
crangapty ISO 5807:1985.

Ha pucynke 1 npencraBienbl OCHOBHBIE rpaduueckue 0JI0KH alrOpuT™M

u3 cranjapra 'OCT 19.701-90.

TepMuHATOPOM HAUKMHAETCS U 3aKaHUYUBACTCS
mobas Gyrknus. Tum Bo3BpamaeMoro 3Ha4eHus
1 apryMEHTOB (DYHKIIMH OOBIYHO YKa3bIBACTCS B

36



Hauano

TepmuHaTop Hayana ¥ KOHLA PaOOTHI

KOMMCHTApHUAX K 6J10Ky TCPMUHATOPA.

/ Beox (Nn) /

OnepauI/m BBOJIa U BEIBOJA JTJaHHBIX

B I'OCT ompenereHO MHOKECTBO CHMBOJIOB
BBO/Ia/BBIBOIa, HAPUMEP BbIBOJI HA MArHUTHBIC
JIEHTHI, TUCIUIEN U T.11. ECIIM HCTOYHMK JAaHHBIX HE
MPUHIUITHAICH, OOBIYHO UCTIOIB3YETCS CUMBOI
napaenorpamma. [lonpoOHOCTH BBOIa/BBIBOIA
MOTYT OBITh yKa3aHbl B KOMMCHTAPHUSX.

n:=15

BeinonHeHne oneparuii HaJ JAHHBIMH

B 610ke omeparuii 00bIYHO pa3MENaroT OAHO I
Heckosbko (I'OCT He 3anpemiaer) onepaunit
NPHCBaMBaHUs, He TPEOYIOIINX BBI30BA BHEITHUX

GyHKIUH.

EHOK, I/IJ'IJ'[}OCTppr}OH_[Hﬁ BETBJICHHUE aJIrTOpUTMa

Brnok B Bune pom0Oa MMeeT OOMH BXOJ U HECKOJIBEKO
TIOIIIFICAaHHBIX BEIXOMIOB. B ciryuae, ecnu 610k numeeT 2
BBIXO/Ia (COOTBETCTBYET OMEpPaTOPy BETBIEHUS), HA
HUX MOJMKCHIBACTCS PE3yIbTaT CPABHEHHS —
«ma/Het». Eciu u3 6J10Ka BHIXOAUT OOJIBIIEE YHUCIIO
JUHUI (oneparop BIOOpa), BHYTPH HETO
3aMMChIBACTCS UMsI IEPEMEHHOM, a Ha BBIXOSIIINX
Jlyrax — 3Ha4€HUs 3TOU EePEMEHHOMN.

buff:=foo(1,tmp)

Be130B BHENIHEH npoLeLyphl

Bb130B BHEIIHUX Nponieayp ¥ QyHKIUHA oMenaeTcs B
MPSMOYTOJNBHUK C TOTIOTHUTEIBHBIMU BEPTUKAIbHBIMA
JVHUSIMU.

/ LoopName \

a<b

LoopName

a<h /

Hauasno u xoHer nukia

CHUMBOJIBI HaYajIa ¥ KOHIIA [IHKJIA COJePIKAT UMsI
U yCiioBHE. Y CIIOBHE MOXET OTCYTCTBOBATH B
OJIHOM M3 CHMBOJIOB Iaphl. Pacronoxenue
YCJIOBUS, ONPEENISIET THIT OIIEPaTopa,
COOTBETCTBYIOIIETO CHMBOJIAM Ha SI3bIKE
BBICOKOT'O YPOBHS — OTIEPATOp C MPEILyCIOBHEM
(while) wru mocrycinosuem (do... while).

=0

IToaroroBka gaHHBIX

CHMBOJI «TIOJITOTOBKA JAHHBIX)» B IIPOU3BOJIBHON
¢dopme (B I'OCT HeT HU TOSACHEHUH, HU IPUMEPOB),
3aJaeT BXOAHbIE 3HaUeHus. Vcnoiap3yeTcst 00bIYHO IS
3aJJaHHS IIUKJIOB CO CYETIHKOM.

CoenuHUTEINb

B cirydae, ecim 6110K-cxeMa He yMEIIaeTcs Ha JIHUCT,
HCTIOJIB3YETCSI CHMBOJI COSTUHUTEIIS, OTPAYKAFOIIAN
MePEeXOo/1 MOTOKA YIPABICHUS MEKIY JTUCTAMHU.
CHMBOIT MOXET UCIIOJIE30BaThCS U HA OJTHOM JIUCTE,
€CJII 110 KaKI/IM-J'II/I6O IIpUYruHaM TAHYTHb JIMHUIO HE
yA00HO.
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. KommeHTapuii MOXKET ObITh COSMHEH KaK C OJTHUM
eKCT v

| xommenTapws 0JIOKOM, Tak ¥ Tpynnoi. ['pymma 6J0KOB BBIACISIETCS
Ha CXxeMe MyHKTUPHOU JIMHHEH.

Kommenrapuii

Pucynoxk 1 — OcHoBHBIE 010KH TpaUUecKOro MpeaCTaBICHUS

NrOpUTMA

B rtabmuue 6 mnpexacraBieHbl TpeOOBaHMS K COACPKAHUIO JAHHOTO
paszena.
Tabnmuna 6 - TumoBble oleHOUYHBIE cpeAcTBa pasfena «OmnucaHue

MATCMAaTHYCCKUX MCTONOB MW aAJITOPUTMOB I PCIICHHUA IIOCTABJICHHBIX

3a1aud»

Pesynprar  BeImonHeHust | OueHOYHBIE CpeAcTBa (TpeOoBaHMs, KOHTPOJIbHBIE BOIIPOCH)

3aJjaHus

3) Onucanue TpeOoBaHUs K OMMCAHUIO MATEMAaTUIECKHX METOIOB:

MaTeMaTHYECKUX 1. Onncatp MeTOABI rpadMUECKH UM CUMBOJIBHO

METOJIOB

4) Anroputmbl pemieHust | TpeOoBaHUsI K CTPYKTYpE H COJACPKaHUIO aIrOPUTMOB PEIICHUS:

B BepOaJIbHOM WJIH 1. [IpencraBneHue anropuTMa peLieHus 3aJa41 Ha €CTECTBEHHOM SI3BIKE
rpaduuecKoM WK B BUJIE CXEMbI (Ha OCHOBE OTE€UYECTBEHHBIX MM 3apyOeKHbIX
MIpeJICTaBIECHUHU CTaHJIapTOB)

5.1.3 Onucanue NporpaMMHOIl peajTu3auuu

[Iponiecc pa3paboTku HaneKHOrO M 3(PPEKTUBHOTO MPOrPAMMHOIO
obOecrieyeHusl SBISCTCS HE MEHEE CJIOKHBIM, YeM BCE MPEAbIIYIIUE dTarlbl
CO3JIaHWSI MATEMATUYECKOW MOJIEIH.

[Iporecc co3maHus MPOrpaMMHOTO OOECIIEYCHHMS MOYKHO Pa30WTh Ha
pSL1 DTAIOB:

- COCTaBJIEHWE TEXHUYECKOro 3aJlaHvsi Ha pa3pabOTKy NakeTa
pOTrpaMM MPOTrPaMMHOTO 0OECTICUEHUSI;

- MPOEKTUPOBAHUE CTPYKTYPHI IPOTPAMMHOI0 KOMIIJIEKCA;

- KOAUPOBAHUE aJTOPUTMA;

- TECTUPOBAHUE U OTJIAJKA;

- COIIPOBOKIACHHUC U SKCILTyaTalus.
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Texnuueckoe 3agaHue Ha pa3pabOTKy MPOrpaMMHOrO oOecreyeHus
obopmisitor B Buie cneyuuxkayuu. llpumepnas dopma cnenudukaniu
BKJIFOYAET CIIEYIOIME CEMb Pa3/IeIOB:

1. Ha3zeanue 3adauu - nacTcsi KpaTKOE OIpPENEIICHUE peliacMoi
3aJlayd, Ha3BaHUE MPOTPAMMHOIO0 KOMILJIEKCA, YKa3bIBaeTCsd CHUCTEMaA
IpOrpaMMHUpPOBAHUs JJIA €ro peajiv3aluyd U TpeOOBaHUS K annapaTHOMY
obecrieueHUI0 (KOMITbIOTEPY, BHCIIHUM YCTPOUCTBAM U T.1I.).

2. Onucanue - NoJpoOHO W3JIaraeTcs MaTeMaTH4ecKas MOCTaHOBKa
3aJlayd, OMNMCBIBAIOTCS MNpHUMEHsieMas MaTeMaTU4ecKas MOJEeNb Ui 3ajaay
BBIYMCIIUTEIILHOTO XapakTepa, MeToJ, 0O0paOOTKM BXOAHBIX JAHHBIX JIs
3aJlay HE BBIYMCIUTEIBLHOTO (JIOTHYECKOT0) XapaKTepa u T.1.

3. Vnpaenenue pexcumamu pabomot npocpammsl — GOpMUpPYIOTCA
OCHOBHbIE TpeOoBaHUs K crnocoOy B3aUMOJEHCTBUSA MOJIb30BATENS C
nporpamMmoin (MHTep@eic «Imoab30BaTEeIb-KOMIBIOTEDPY),

4. Bxoonwvie 0annple ONUCHIBAIOTCS BXOJHBIC JaHHBIE, YKa3bIBAIOTCSA
npeaesibl, B KOTOPbIX OHM MOTYT U3MEHSThCA, 3HAUEHUS, KOTOPbIE OHU HE
MOTYT IPUHUMATH, U T.].

5. Bbixoouvie oOanHble - OIHUCHIBAIOTCS BBIXOJHBIC JaHHBIC,
YKa3bIBa€TCsl, B KAKOM BHJI€ OHU JOJIKHBI OBITH IIPEICTABIECHBI (B YUCIOBOM,
rpauuecKkoM WK TEKCTOBOM), MPUBOJATCS CBEIEHUSA O TOYHOCTU U 00bEME
BBIXOJIHBIX JIAHHBIX, CIOCO0AX UX COXPAHEHUS U T.J.

6. Ouubku - NEPEUnCSIOTCS BO3MOXKHBIE OIIMOKHU TOJB30BaTENs MPU
pabote ¢ mporpamMmoit (Hampumep, OIIMOKK TP BBOJE BXOJHBIX JTaHHBIX),
YKa3bIBalOTCS CIOCOOBI IMArHOCTUKH (B JAHHOM CIIy4ae MOJ JAMArHOCTUKOU
MOHUMAETCS BbISBIICHHE, OOHapy)eHUE OMMOOK Mpu paboTe MpOrpaMMHOTO
KOMILJIEKCa) U 3alIUThl OT 3TUX OIIMOOK Ha ATane MPOEKTHUPOBAHUS, & TaAKKE

BO3MOJHas PCAKOMA II10JIb30BATCIIAA IIpHM COBCPIICHHMHM HM OIIMOOYHBIX
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NEUCTBUI W peakuus NPOrpaMMHOIO KOMILIEKca (KOMIIbIOTEpa) Ha 3THU
EVCTBUA.

7. Tecmoevle 3a0auu - PUBOAATCS OJUH WIM HECKOJIBKO TECTOBBIX
IPUMEPOB, HA KOTOPBIX B MPOCTEHIIMX ClIy4dasX MPOBOJUTCA OTJAgKa M
TECTUPOBAHUE TPOTPAMMHOIO KOMILJIEKCA.

Ha orane mnpoektupoBanus ¢Gopmupyercs oOmas CTpPYKTypa
IPOrpaMMHOI0 KOMILIEKCa.

Bces nporpamma pa3ouBaeTcst Ha mporpaMMHble MOAYJIH. [ Kaxa0ro
IPOrpaMMHOIO0 MOAYJIA (POpMyNHpyrOTCs TpeOOBaHUSI MO pPeaTU3yeMbIM
GyHKUIMSIM U pa3pabaThIBAETCS AITOPUTM, BBITOIHSIOMINN 3T (DYHKIIUH.

Onpenensiercss cxeMa B3aUMOJCHUCTBUSA NPOTPAMMHBIX MOAYJIEH,
Ha3bIBaeMasi CXeMOM IMOTOKOB JAHHBIX POTPAMMHOI0 KOMIUIEKCA.

Pa3pabaTbiBaeTcs miiaH W 33JalOTCS  HMCXOJHBIE JIaHHbIE JJIA
TECTUPOBAHUS OTACIIBHBIX MOJYJEH U MPOrpaMMHOT0 KOMILJIEKCA B LIEJIOM.

BonpmIMHCTBO MporpaMM, peaM3yroNIMX MaTeMaTUYeCKUe MOMEIH,
COCTOSAT U3 TPEX OCHOBHBIX YaCTEH:

- mpemnporeccopa (IOATOTOBKA W IMPOBEPKAa HCXOJHBIX JaHHBIX
MOJICIIN );

- mpoueccopa (pelieHue 3afadu, peanu3alusi BBIUYUCIUTEIBHOTO JK-
CIIEPUMEHTA);

- mocthpoliieccopa (0ToOpakeHUE MOJTYUCHHBIX PE3YJIbTATOB).

JIumb 171 OTHOCUTENBHO MPOCTHIX CIYYaeB 3TU TPU COCTaBHBIE YAaCTH
MOTYT OBITH O()OPMIICHBI B BHJI€ OJHOM MPOTPAMMBI.

[Ipu pelieHUH COBpPEMEHHBIX 3aJad MO MOJEIUPOBAHUIO MOBEICHUS
KUIKOCTEH, Ta30B U TBEPBIX TEJ Ka)KJasi U3 yacTeld MOXKET BKJIIOYATh B ce0s
uenbld KoMmruieke nporpamm. Hampumep, moctmporeccop I0KEH yMETh

MPEACTABIATh MH(POPMALIUIO HE TOJBKO B TAaOIWYHOM, HO M TpaPUIECKOM
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BUjie (muarpamMmbl, rpaduKd 3aBUCUMOCTH OT Ppa3JIMYHBIX MapaMeTpoB,
OTOOpaKEHUE CKAJIIPHBIX, BEKTOPHBIX (TEH30PHBIX) MOJICH H T.I1.).

Bo3moxkHoctd  mpe- M mocThporieccopa  Haubojee — IIMPOKO
peanm3yloTCI B~ COBPEMEHHBIX  CHUCTEMax  aBTOMATHU3MPOBAHHOTO
npoektupoBanuss (CAIIP), rme oHM B 3HAYUTEIBHOM CTENEHUM MOTYT
COKpaTUTh BpeMs Ha TMOJyYeHHWE JaHHBIX U OICHKY pe3yJbTaTOB
MOJICIUPOBAHUAI.

BaxneimM pakTopoM, onpenensroniuM HaJle)KHOCTh U MaJIble CPOKHU
CO3JIJaHUsI TPOTPAMMHOTO KOMIUIEKCA [JIsi PEIICHUsS KOHKPETHOro Kiacca
3a/1ay, SBISETCA HAIWYUE PA3BUTONM OMOIMOTEKH COBMECTHMBIX MEXIY
co0oii nmporpaMmMHbIX MoayJied. [Iporpamma nonydaercs: 6ojiee HaJeKHOU U
Co37aeTCsi 3a MEHBIIME CPOKH TPHU MaKCHUMaJIbHOM HCIOJb30BaHUU
CTaHAAPTHBIX MPOTPaMMHBIX 3JIeMEeHTOB. [l sddexTuBHON pa3zpaboTKu
IpOrpaMMHOTO 00ecIeueHUsI B 00JIACTH MaTeMaTHYECKOTO MOJICINPOBAHUS
HEOOXOJIUMO OOpaTUTh BHUMaHUE HAa CO3JaHUE CIEAYIOUIUX CTaHIAPTHBIX
OHOIMOTEK MPOrpamMM:

- IPUOIMKEHHBIC U YUCIICHHBIE METOIBI (TIPOIECCOPHI);

- CpeICTBA MOATOTOBKHM UCXOAHBIX JAHHBIX (TIPETPOIIECCOPHI);

- CpeACTBa BU3YAJW3aIlMU WM TPEACTABICHUS PE3yJIbTaTOB (IIOCTIIPO-
1[ECCOPBI).

lIposepxa adexeamuocmu mooenu

[Toxg amekBaTHOCTHIO MaTEMaTHUYECKOM MOJEIHM MOHUMAETCS CTEIMEHb
COOTBETCTBHUSI PE3YJIHTATOB, TMOJYUYCHHBIX IO pa3pabOTaHHOW MOJENH,
JAHHBIM 2KCIIEPUMEHTA WU TECTOBOM 3aavH.

[Ipexxne YeM TEepeXxoauTh K TMPOBEPKE aJCKBATHOCTH MOJIEIH,
HEO0OXOAMMO YOSIUTHCSA B MPAaBHILHOM KOMIUIEKCHOM (YHKIIMOHUPOBAHUU
BCEX QITOPUTMOB M TIPOrpaMM MOJCIH, BBIIIOJTHUTh HE3aBUCUMOE

TCCTUPOBAHUC MW OTIaAKy BCCX OTACIIbHBIX aJII'OPHUTMOB (HaHpI/IMep,
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UCIIOJIB3YEMBIX TPOTPAMMHBIX MOJIyJICH, pealu3yIOIUX HCIIO0Ib3YEeMbIH
YUCJICHHBIN METO/).

[TpoBepka afeKBaTHOCTH MOJICIIN MPECIEyeT ABE LEIIH:

1) ybeauThcsi B CHpPABEIIMBOCTU COBOKYIHOCTH THUIOTE3, chHOpMy-
JUPOBAHHBIX HA ATanax KOHIENTYyaJlbHOW M MaTeMaTHYECKOM MOCTaHOBOK.
[lepexoauTh K MOPOBEPKE THUIOTE3 CIEAYyeT JUIlb I[OCIe MPOBEPKU
WCIIOJIb30BAaHHBIX METOJOB PEIICHUs, KOMIJIEKCHON OTJAIKH U yCTpPaHEHUs
BCEX OIIMOOK U KOH(MJIUKTOB, CBSI3aHHBIX C IMIPOTPAMMHBIM 00ECIICUCHHUEM;

2)  YCTaHOBUTb, UYTO TOYHOCTh  TMOJYYEHHBIX  pPE3yJIbTATOB
COOTBETCTBYET TOYHOCTH, OTOBOPEHHOM B TEXHUYECKOM 3aJIaHHH.

[IpoBepka pa3zpabOTaHHON MaTEMATHUYECKOW MOJEIN BBIMOJHICTCS
MyTEM CPAaBHEHUS C HUMEIOUIUMHUCS DSKCIEPUMEHTAIbHBIMU JIAHHBIMU O
peanbHOM OOBEKT€ WM C pe3yJbTaTaMH JPYTUX, CO3JaHHBIX paHEe U
XOpouio cedsi 3apeKOMEHI0OBaBIIMX Mojielield. B mepBom cityuae roBopsT O
MPOBEPKE MyTEM CPaBHEHUS C SKCIIEPUMEHTOM, BO BTOPOM - O CPABHEHUH C
pe3yabTaTamMu pPelieHus TECTOBOM 3a/1auHu.

Pemienne Bompoca O TOYHOCTH MOJEIMPOBAHUS 3aBUCUT  OT
TpeOOBaHUM, MPEAbABISIEMbIX K MOJAECIH, W €€ HazHaueHus. [lpu sTom
JOJDKHA ~ YYUTBIBATBCS ~ TOYHOCTh  TOJIYYEHHUSI  DKCIEPUMEHTATbHBIX
pEe3yJIbTaTOB WJIM OCOOCHHOCTHM TMOCTAHOBOK TECTOBBIX 3ajiady. B mopjensx,
NpeHa3HAYEHHBIX JIJIS BBIMOJHEHUS OILICHOYHBIX U MPUKUJIOUYHBIX PACUETOB,
YIOBJICTBOPUTENIbHON  cuMTaercss ToyHocTh 10-15%. B monensx,
UCIIOJIb3YEMBIX B YIIPABISAIOMIUX U KOHTPOJHUPYIOUIUX CHUCTEMaX, Tpedyemas
TOYHOCTH MOXKET ObITh 1—2% U maxe OoJee.

Kak mpaBumio, pa3nmMuarOT KaueCTBEHHOE U KOJMYECTBEHHOE
COBIIQJICHUE pe3yJbTaTOB cpaBHEeHMS. [Ipu KadyeCTBEHHOM CpaBHEHUHU
TpeOyeTcs JUIIh COBNAJACHHUE HEKOTOPHIX XapaKTePHBIX OCOOCHHOCTEW B

pacmpesieieHuy  UCCIENyEeMbIX  HapaMeTpoB  (Hampumep,  Hajaudue
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DKCTPEMAIBHBIX TOYEK, IMOJIOKUTEIBHOE WA OTPULATEIIBHOE 3HAYEHUE
napamMeTpa, ero BoO3pacTaHue Wiu yObIBaHUE U T.1I.).

Bonpoc 0 KOIMYeCTBEHHOM CpPaBHEHWH MOYKHO CTABUTH JIWIIb IOCIE
YAOBJIETBOPUTEIBHOIO OTBETA HA BONPOC O KAYECTBEHHOM COOTBETCTBUU
pe3ynbTaToB. [Ipy KOIMYECTBEHHOM CpaBHEHUU OOJBIIOE 3HAYECHUE CIEAYET
NpUJaBaTh TOYHOCTM MCXOJHBIX JIAHHBIX JUISI  MOJICIMPOBAHUS U
COOTBETCTBYIOIIUX UM 3HAUEHUN CPAaBHUBAEMBIX MapamMeTPOB.

HeanexkBaTHOCTh pe3ybTaTOB MOJAEIMPOBAHUS BO3MOXKHA, 110 KpalHEN
Mepe, IO TPEM MPUUYUHAM:

a) 3HAUYEHMS 33/7aBa€MbIX IApaMETPOB MOJEIM HE COOTBETCTBYIOT
JOMYCTUMOW 00JIaCTH 3TUX MMAPaMETPOB, ONPEEIAEMON MPUHATON CUCTEMOU
TUIIOTE3.

0) mpuHsATas CUCTEMa THIOTE3 BEpPHA, HO KOHCTAHTHI U MapameTphl B
WCIIOJIb30BAHHBIX OMPEACIISIIONINX COOTHOIIEHUSAX YCTAHOBIIEHBI HE TOYHO.

B) HEBEpHA UCXO/IHAsI COBOKYITHOCTh THUIIOTE3.

Bce Tpu ciyuas TpeOylOT IOMOJHUTEIBHOIO HCCIEIOBAHUS Kak MO-
JIeIUpyeMoro oObekTa (C IEIbI0 HAKOIUJICHWS HOBOW JIOMOJHUTEIIBHOM
uH(OpMaIlMd O €ro TMOBEIEHWHU), TaK W HCCIAEAOBaHUS caMOW Mopenu (C
LEbI0 YTOYHEHUS TPAHUL €€ TPUMEHUMOCTH).

I) BIUSHUE BBHIOPAHHOIO YHUCJIEHHOIO METOJAa Ha TOYHOCTH
MOJIy4aeMOro pElIEHUs, a 3HAYuT, U Ha aJeKBAaTHOCTb Mojenu. Bompoc o
CXOJIUMOCTH aJITOPUTMAa U YCTOMYMBOCTH TOJy4a€MOro BBIOPAHHBIM
YUCJIEHHBIM METOJIOM pEIICHHS, a TaKK€ HAKOIUIEHHWE IMOrPENIHOCTEH,
CBSI3aHHBIX C OIIIMOKAMM OKPYTJICHHS ITPU UCIOJab30BaHun JDBM.

[Ipy BO3HUKHOBEHUU TPOOJIEM, CBA3aHHBIX C aJIEKBATHOCTHIO MOJICIIH,
ee KOPPEKTUPOBKY TpeOyeTcss HauMHaTh C MOCJIEI0BATEIbHOIO aHaIN3a BCeX
BO3MOXXHBIX  TPUYWH, TMPUBEAIIUX K  PACXOXKJACHUIO  PE3YJbTATOB

MOACIMPOBAHUA U PC3YJIbTATOB SKCIICPUMCHTA.
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B mnepByro ouepenp Tpebyercs uccieqoBaTh MOJAEIb M OLIEHUTH
CTEIIEHb €€ aJECKBATHOCTH IIPU PA3IMYHBIX 3HAYEHUSAX BapbUPYEMBIX
napaMeTpoB  (HA4aJNbHbIX M  TPaHUYHBIX  YCIOBUAX, [ApaMeETPOB,
XapaKTEepPU3YIOIIMX CBOKMCTBA OOBEKTOB MojenupoBaHus). Eciau moxenb
HEeaJleKBaTHA B MHTEPECYIONIEH HCcienoBarens o0JiacTh MapaMeTpoB, TO
MO>KHO MONBITATHCS YTOUHUTH 3HAUEHUS] KOHCTAHT U MCXOJHBIX IMAPaMETPOB
Mozend. Eciu ke U B 3TOM CiIydae HET IOJIOKUTENBHBIX PE3YJIbTaTOB, TO
€IMHCTBEHHOM BO3MOYKHOCTBIO YIIYUIIEHUS MOJEIU OCTACTCS N3MEHEHHE
IPUHATON CUCTEMBI TUIIOTES.

Buumanue!! /lanHoe penieHue pakTUuecKu O3HAYaeT BO3BPAILCHUE K
HaYyaJIbHBIM 3TamaM Ipolecca pa3padOTKU MOJEIM U MOXKET IOBJI€Yb HE
TOJIBKO CE€pPhE3HOEC M3MEHEHHE MAaTEMaTHYECKOW MOCTAaHOBKM 3a/Jadd, HO U
METOJOB €€ pelleHus (Hampumep, Nepexo] OT aHAIUTHYECKUX K
YUCJICHHBIM), TIOJIHOM MepepadOTKH MPOrpaMMHOI0 0O€CIeUeHUss U HOBOTO
UUKJIa TMPOBEPKHM MOJEIM Ha aJeKBaTHOCTh. I[loaTomMy pemeHue 00
U3MEHEHUU TMPHUHATOM CHCTEMBI THUIOTE3 JOHKHO OBITh BCECTOPOHHE
B3BCUICHO W NPUHUMATHCA TOJIBKO B TOM CIlly4ae, €CJIM HCUEpIIaHbl BCE
IPOYNE BO3MOKHOCTH IO YIYUYLIECHUIO aIEKBATHOCTU MOJEIIH.

Ilpumeuanue. Hapnexur MPENOCTEPEYD HAYUHAKOLINX
uccienoBarelied OT TMOMBITOK «IEPENpPbLITHYThY» PACCMOTPEHHBIN 3Tan
MOJICJIUPOBAHUS, OT XeJaHUsl ObICTpee MEepPEedTH K PEIICHHUI0 «HACTOSLIEH
3agaun». OcoOEHHO OMAaCHOM SBJISETCS CUTyallus, B KOTOPOW MpPH pEeUICHUU
pealbHOM 3aJauyM C HCIOJIb30BAaHUEM HE MPOBEPEHHOW JOJKHBIM 00pazoM
MOJICJIA MOJYYaloTCsl MPaBIONOA00HbBIE pe3ynbTarhl. s Apyrux ycinoBui
MOJIeJIb MOXET JlaThb KAaueCTBEHHO HEBEpPHbIE pe3yJIbTaThl, HO HUCTOKHU
OLIMOOK pa3pabOTUMKKU OYyT UCKATh y>KE€ HE B MOJIETIH. ..

IIpaxmuyeckoe ucnonvb3oeanue NOCMPOEHHOU MOOeIU U AHATU3

Dpe3y1bmamos MoOeaupo8aHusl.
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Monenn moryt ObITh pa3jieneHbl Ha 2 Kiacca: JAECKPUNTUBHBIE U
ONTHUMU3aLHOHHBIE.

Jleckpunmugnvle  modenu, TPEIHA3HAYEHBl Uil  ONMCAHUSA
UCCJIEAYEMBIX MTapaMETPOB HEKOTOPOTO ABJICHHS WJIU MPOLECCA, & TAKKE TS
U3YYEHUSl 3aKOHOMEPHOCTEW HW3MEHEHHUs S3TUX MapaMmeTpoB. OTH MOJEIU
MOTYT UCIOJIb30BATHCA:

- JUIS U3yYEHUsI CBOMCTB M OCOOCHHOCTEH MOBEAECHUS MCCIEAYEMOIO
Oo0BbEKTa MpU Ppa3IUYHBIX COYETAHUAX MCXOJHBIX JAHHBIX U Pa3HbIX
pexumax;

- Kak wmojaenupyromme Onoku B paznmmuHbix  CAIIP  wu
aBTOMAaTU3UPOBAHHBIX cucTemMax yrpasieHus (ACY);

VMEHHO Ha HUX OCHOBE CTPOSTCA ONTHUMHU3ALMOHHBIE MOJACIH U
MOJEIIN-UMHUTATOPBI CJI0KHBIX CUCTEM U KOMILIEKCOB.

Mopenu, pa3pabaTbiBaeMble U1l HCCIEAOBATENbCKUX LIEJIeH, Kak
npaBuUjo, HE JOBOASATCA N0 YPOBHS MPOrPAMMHBIX  KOMIUJIEKCOB,
IpeIHa3HAaYEHHBbIX JJI1 Nepeladyd CTOPOHHUM IOoJib3oBaTessiM. Bpems ux
CYLECTBOBAaHMUS Yallle BCEro0 OrPAHWYEHO BPEMEHEM  BBIITOJIHECHUS
UCCIIEIOBATEIbCKMX pPaboOT MO COOTBETCTBYIOUIEMY HAIpaBICHUIO. OTH
MOJAEIM  OTJIMYAaeT  TOWCKOBBIM  XapakTep, NPUMEHEHUE  HOBBIX
BBIYMCIIUTENbHBIX TMPOLUEAYp U aITOPUTMOB, HEPA3BUTHIM MPOTPAMMHbBIN
uHTepderc.

Mopenn U MOCTPOEHHBIE HA MX OCHOBE IMPOrPaMMHBIE KOMIUIEKCHI,
peaHa3HaYEHHbIE U1 MMOCIEAYIOIIEH ITepeaayd CTOPOHHUM I0JIb30BATENSIM
WM KOMMEPYECKOTO PacipOoCTpaHEHHUs, UMEIOT Pa3BUTHIN APYKECTBEHHBIN
uHTepdelic, MOIIHbIE Mpe- U TmocTnpoueccopbl. JlaHHble MOJEAN OOBIYHO
CTpOATCS Ha ampoOMPOBAHHBIX M XOPOIIO Ce0sl 3apeKOMEHOBABIINX
NIOCTAaHOBKAX W BBIYMCIMUTENBHBIX Mpoueaypax. [IporpaMmHbie KOMILIEKCHI

HUMCIOT HOI[pO6HBIe N Ka4YCCTBCHHO COCTABJICHHBLIC OIIMCAHMUA U PYKOBOACTBA
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JUIsl TIONIb30BATels; MO BCEM HESICHBIM BoOIpocaM (pupma-npou3BOAUTEIND
MIPOBOJIUT KOHCYJIbTAIUH.

OnHako Takue KOMMEpPUYECKHME MOJENM MpeIHa3HAYEHBbI TOJBKO A
pelieHrsl 4eTKO OrOBOPEHHOIo Kiacca 3ajad. Kak mpaBuiio, OHM HE MOTYT
OBITh MOJICPHU3UPOBAHBI M YCOBEPIICHCTBOBaHbI. Tak, MOJb30BaTEIb HE
MMEET  BO3MOXHOCTU  CaMOCTOSITEJIbHO  paclupATh  OMOIUOTEKY
UCIIOJIb3YEMBIX UYHCIEHHBIX METOJOB WJIM HM3MEHSITh CHUCTEMY MCXOIHBIX
TUIIOTE3.

HezaBucumMo oT 00s1acTi IPUMEHEHUS CO3IaHHON MOAEIN HE0OXO0IUMO
MPOBECTH KAYECTBEHHBIM W  KOJUYECTBEHHBIM aHAIM3  pPE3yIbTaTOB
MOJICTTUPOBAHUSI.

BcecTtoponHuii aHanus pe3yiabTaTOB MOJIETMPOBAHUS TO3BOJISIET:

- BBINOJHUTH MOJU(PHUKAIMIO pacCMaTPUBAEMOTO OOBEKTa, HAUTH €Tro
ONTUMAJIbHBIC XAPAKTEPUCTUKU WJIM JIy4IIUM 0Opa3oM y4ecThb €ro
MMOBEJICHNE U CBOMCTBA;

- 0003HaUUTH 00JIACTh MPUMEHEHUS] MOJEIH, YTO OCOOCHHO BA)KHO B
CJIy4ae UCMHOJIb30BAHUS MOJENEH ISl CHCTEM aBTOMATUYECKOTO YIIPABICHUS;

- TPOBEPUTH OOOCHOBAHHOCTH THUIOTE3, MPUHATHIX Ha HdTare Mare-
MaTUYE€CKON IMOCTAHOBKH, OIICHUTH BO3MOXKHOCThH YIPOILECHHUS MOJEIU C
LEeNbI0 TOBBIMIEHUS €€ 3(OPEKTUBHOCTH TMpPU COXpaHEHUU TpedyeMoi
TOYHOCTH;

- T0Ka3aTh, B KAaKOM HAMNpaBJICHUU CJEAYET pPa3BUBAThb MOJIENb B
aJIbHEHIIIEM.

B Ttabnuue 7 mpencTaBiieHbl TPEOOBaHUS K COJEP)KAHUIO JAHHOTO
paznena.

Tabnmuna 7 - TumnoBble oOIlGHOYHBIE cpeAcTBa pazdena «OnucaHue

MIPOTrPaMMHOM peATU3aIIAM»

| Pe3ym>TaT BBITTOJTHCHU S | OH@HO‘IHBIC CpeaACTBa (TpC6OBaHI/I$I, KOHTPOJILHBIC BOHpOCLI)
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3agaHusAd

5) Omnucanne TpeboBaHUS K COACPIKAHUIO OITUCAHUS Pa3pabOTaHHOTO MPUITOKCHUS:
pa3paboTaHHOTO 1) Onucanne apXUTEKTYPHI

MIPHIIOKEHUS 2) AHanu3 He0OXOUMOCTH UCIIOJB30BAaHUS MPOTPAMMHBIX MOJIYJICH WIH
TOTOBBIX PEIICHUH CTOPOHHUX Pa3pabOTYNKOB

3) Odopmnenne paspadoranHoro mpoekra IIC B rpadudeckoMm Buae ¢
HCIIOJIb30BaHUI COOTBETCTBYIOIICH HOTAIIMU

4)  CHuMku  3KpaHa, (YHKIHOHUPYIOIIETO  NPWIOKEHUS  C
KOMMEHTapHUSMH

5) OtieHka pe3yabTaToB MPOBEICHHOTO TEPBOHAYALHO TECTHPOBAHUS;

6) [Tonck KPUTHYECKHUX YYaCTKOB MTPOEKTA;

7) Omnucanre OCHOBHBIX MJIEMEHTOB MPOAYKTAa — MOJENH 0a3bl JaHHBIX,
MPOIIECCOB U KOJIa;

8)  OmpeneneHne  OCHOBHBIX  TpeOoBaHWid K  0€30MacHOCTH
paszpabatsiBaemoro I10.

5.2 llpuioxenne — Ilpe3eHTanusa 1Jisl 3alIIUTHI Pe3yJIbTaTOB
HCCJIe0BAHHUS.

[Io oOKOHYaHHMIO TIPAKTUKM K 3alIUTE OTYETOB TOTOBHUTCS
ANIEKTPOHHAS MPE3EHTALNS U JOKIIA].

Pexomenaaruu mo opopMICHUIO CIIAiI0B.

Cmuns. CoOmromaiiTe emuHbli cTwib odopmieHus. I3Geraiite
CTUJIEH, KOTOpble OyIyT OTBIEKaTb OT CaMOW MPE3CHTAIUH.
BcnomorarensHast uHbopManus (yOpaBisiONMe KHOMKH) HE JOJKHBI
npeo01anaTh HaJl OCHOBHOM MH(OpMaIen (TEKCTOM, UIUTIOCTPALIUSIMH).

@on. J1ns ¢hoHa npe3eHTaluy NPeNOYTUTEIbHBI XOJI0HbIE TOHA.

Hcnonvzoeanue yeema. Ha oOIHOM crnanne pPEeKOMEHAYETCS
UCIIOJIb30BaTh HE Oojiee TpeX IBETOB: OJWH i (POoHA, OAWH IS
3arojioBKa, OJMH 1 Tekcra. Jlns ¢oHa M TekcTa HCHOJIb3YyHTE
KOHTPACTHBIE I[BETA.

lIpedocmasnenue ungopmayuu.

Cooepacanue ungopmayuu. VIcnonb3ylTe KOPOTKHE CIIOBA U

IPEUIOKEHUA. MUHUMHU3UPYUTE KOJMYECTBO IIPEIIJIOrOB, HAPEUUi,
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npujlaratelbHbIX.  3aroJIOBKM  JOJDKHBI — NPHUBJIEKaTh  BHHMAaHHUE
ayIUTOPHH.

Pacnonooicenue ungpopmayuu na cmpanuye. IlpeanoyTutenbHO
TOPU30OHTAJILHOE pacnoiokeHue wuHpopmanuu. Haubonee BakHas
uH(popmalus J0JKHA paciojaraTbes B IIeHTpe dKkpaHa. Ecnu Ha cnaiine
pacnosaraeTcsl KapTUHKA, HAJAMKUCh JOJDKHA pacroiaraTbCs Mo Heil.

Ob6vem ungopmayuu. He CTOUT 3aMOJHATh OJMH Clai CIUIIKOM
O0JIBIITUM 00beMOM HH(GOPMAIIUH: JTFOAM MOT'YT €IHHOBPEMEHHO 3alIOMHHTD
He Oomee Tpex (akToB, BBHIBOAOB, omnpeacneHuid. Hawmbombmas
3p(PEKTUBHOCTh  JOCTUTACTCA  TOTJAa, KOTJAa  KJIFOUEBBIC  ITYHKTBI
0TOOpaXKaroTCs 10 OJTHOMY Ha Ka)kJIOM OT/ICJIbHOM ClIaijie.

B tabnuiie 8 npencraiaeHbl TpeOOBaHUS K DJIEMEHTAM MPUIOKECHHUS.

Tabnmuma 8 - TumoBbie OIEHOYHBIE CPEACTBA IO MPUIOKEHUIO

«IIpe3eHTanus u JOKJIa] IO UTOTaM UCCIICIOBAHUS)

Pesynprar  BeImonHeHust | OueHOYHBIE CpeAcTBa (TpeOoBaHMs, KOHTPOJIbHBIC BOIPOCH)
3aJaHUs

8. IlpesenTanus u goknay | TpeOGoBaHHS K MPE3ECHTALIUH U TOKJIAAY [T0 UTOTaM UCCIICIOBaHUS:
1o uroram ucciegoBanus | 1) Hamuuue menu v 3aja4u vuccine0BaHus

2) O6ocHOBaHME aKTyallbHOCTH MCCIIETOBAHUS

3) OcBemnieHre pPEICHNUs BCEX MTOCTABICHHBIX 3a/1a4.

4) BeIBosIBI 110 IPOBEJIEHHOMY HCCIIEIOBAHHUIO.
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6. OHUEHKA PE3YJIbTATOB ITPOXOXJIEHUS
MNPOU3BOJCTBEHHOM MNPAKTUKHU
IIo OkOHYaHMM MPOU3BOJCTBEHHOM IMPAKTUKHU CTYACHT-IPAKTUKAHT

JOJKEH TIPEACTaBUTD CIAEAYIOIINE TOKYMEHTHI:

1)  paGouwii rpaduk (MIaH) MPAKTHKHU (CM. IPHIOKEHHE 1);

2)  OTYeT MO MPaKTHUKE;

3) OT3BIB PYKOBOJOUTENS TNPAKTHUKHA, OGOPMICHHBIA B  BHJC
nokymeHta «OneHka pe3yJbTaToB  MPOXOXKACHUS  MPAKTHUKH»  (CM.
pUIOKEHHE 3).

OneHnka  pe3ynbTaTOB  NPOXOXKICHUS ~ TNPAKTUKH  MPOBOJUTCS
KOMHCCHOHHO. [IpemcenaTeneM KOMHCCHMU TIO OIICHMBAHHUIO PE3YJILTATOB
SBIIIETCS PYKOBOAMTENIb MPAKTUKU OT OpraHu3aluu (By3a) W3 4YHCJA JIWII,
OTHOCAIIUXCS K MTPOPECCOPCKO-MPENOaBaATEILCKOMY COCTaBY, KakK MPaBuUIIo,
PYKOBOAUTENb HAYYHO-UCCIIEIOBATENHLCKON pabOThl MAruCTpaHTa, WiCHAMHU
KOMHUCCHUM  MOTYT  SIBIATBCS ~ JUI@ M3  4YHclia  MpodeccopcKo-
MIPETO/IaBaTeIbCKOTO COCTaBa By3a U IPUTJIANICHHBIC CHCIUATUCTBI —
MPaKTUKHU, PEKOMEHTyEeTCS MPUTIIACHTH Ha 3aIUTy ¥ BKIIOYUTH B KOMHCCHIO
PYKOBOAMUTENSI TPAKTUKU OT mpoduiibHOro mpennpusatus. [lo pesynbraram
KOMHCCHOHHOM 3aIl[UThl OTYETA 3aIOJIHSICTCS OLICHOYHBIN JUCT (TPHIIOKECHHUE
3).

Bo Bpems 3amuTel oOyyaromumiicss Kpatko (3 - 5 MUHYT) JOKJIaIbIBaeT
OCHOBHBIC PE3yJIbTAaThl CBOCH pa0OTHI, COMMPOBOXKAS PE3yJIbTAT HATJISTHBIM
MaTepuanioM (TIpe3eHTaIrs ), a 3aTeéM OTBEYaeT Ha BOMPOCHI MpeACeaaTels U
YJICHOB KOMHUCCHH.

B noxname oOywaromuiics O3BY4YMBAeT Ielb WU 3aa4dl IMPAKTHKH,
KpPaTKYI0 XapaKTEPUCTUKY PEUICHUS Ka)KI0H MOCTaBJICHHOM 3a/1aui; BHIBOIBI

1o padore.
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Komuccusi olieHMBaeT, HACKOJIBKO YCHENIHO JIOCTUTHYTa I1elb U
pelIeHbl 3a/1a4u, TOCTaBJIECHHBIE B TPAKTHUKE; Ka4e€CTBO JOKIa/1a U OTBETOB Ha
BOIIPOCHI; CTEMEHb CAMOCTOATENBHOCTH CTYJEHTa TPU BBINOJHEHUU
uccinenoBanus (cOopy M aHaIM3y TPEOOBAHUM, BBISIBICHUIO U YCTPAHEHUIO
HECOOTBETCTBUI); MOJHOTA MPOBEACHHOW padoThl. OTMETKAa 3a MPAKTUKY
BBICTABJISIETCS COTJIACHO MPHUBEAECHHON B METOJMYECKHUX YKAa3aHUAX OauIbHO-
pPEeUTHHTOBOM cHCTeMe W Taljuile TepeBoja OamioB B OyKBEHHBIN
SKBUBAJICHT. B OaIbHO-PEUTHUHTOBOM CHUCTEME TaK)KE€ YUHUTHIBACTCS OIICHKA
PYKOBOAMTEIIA MPAKTUKU OT NPO(HUIBHOIO NpeAnpUsATUs (IPU HATUYHUN).

bannel 1o mpakTHKE BBICTABISIIOTCA OOydYarolmeMycsi 3a JiBa BHJa
NEeSATEIbHOCTH:

- BBIIIOJTHCHHUEC UCCIICAOBAaHUA U O(bOpMHCHHC MOSICHUTEIbHOMN 3aITMCKU

(80 6amoB) (Tabmuua 9);

- 3aIMTa oTYeTa 1o npaktuke (20 6amwior) (Taduuik 10).

Ta6nuna 9 — Kputepuu 1 1ikaia oleHKH BHITIOJHEHUS 3a1aHUM.

Pesynprar
BBINIOJIHEHHUSI 33/1aHUsI

Kpurepuii oeHku pe3ynbTaTa BHIIOTHEHUS
3aJaHus

[kana oueHku B Oaynax
(MHHIMYM — MaKCUMYM)

1) Onncanue
MaTeMaTHYECKUX
MoJeneil, BEIOpaHHbIX
JUIsL peasln3aliu

CrnoBecHoe, rpaduIecKoe WM CUMBOJILHOE
ONIMCaHME KAXKIOH MOJEIU

- IPEICTABJICHO HETIOJIHOE — 3

- CJIENIaHO MOJHOCTEIO - 6

Vka3aHue BXOIHBIX U BHIXOIHBIX JaHHBIX
- HE IOJIHOE — 2

- mosHoe - 4

5-10

2) KavecTBeHHbIi AHanu3 poBeJIcH He B TIOJTHOM 00beMe — 5 5-10
aHaJIu3 U IPOBEpPKa IIpoBenen BCeCTOPOHHUI Kaue€CTBEHHBIN aHaU3 -
KoppekTHocTh Mojenu | 10
3) Onucanuie Onucanue METOJIOB 5-10
MaTeMaTHYEeCKUX - IPE/ICTAaBIEHO HEKAYeCTBEHHO - 5
METOI0B - cnenano noiHoe - 10
4) AnropuT™mBI [IpencraBienne aropuT™Ma penieHus 3a1a4u Ha 5-10
peleHus B €CTECTBEHHOM $I3bIKE WJI B BHJIE CXEMBI (Ha
BepOAILHOM HJIH OCHOBE OTEYECTBEHHBIX MJIM 3apyOeKHBIX
rpaduuecKoM CTaHIapTOB)
NpeJICTaBICHUH - BBIITOJIHEHO HE TOYHO I10 CTaHapTaM -5

- BBINOJIHEHO TOYHO MO cTaHaapTam - 10
5) Omnucanune Onucanue apXUTEKTYpPbI 10-20

pa3paboTaHHOTO
ITPUJIOKCHUA

- BBITIOJIHCHO HEC 110 CTaHJAapTaM — 1
- BBITIOJIHEHO B COOTBETCTBUHM CO CTaHJAapTaMHU -2
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Amnanus HEOO0XO0IUMOCTH HCTIONB30BaHUSA
MPOTPAMMHBIX MOJIYJIEM WJIM TOTOBBIX PEHICHUN
CTOPOHHHUX Pa3pabOTUYUKOB

- OMKcaH He moApooHo — 1

- MOAPOOHO OMKCaH - 2

Odopmierne pazpadboranHoro mpoekra IIC B
rpaduuecKoM BUJIC c WCTIONb30BaHUI
COOTBETCTBYIOLIEN HOTALlUN

- IPOEKT 0OpMIIEH HE MO CTAaHJAPTY - 2

- B COOTBETCTBHH CO CTaHAAPTOM - 4

CHuUMKH JKpaHa, (YHKIMOHUPYIOIIETO
MIPUIIOKEHUS ¢ KOMMEHTapUsIMU

- HE JUIS BCEX IIEMEHTOB NPHIOKEHHS — 2

- CeTIaHbl IS BCEX 3JIEMEHTOB - 4

Ouenka pe3yJIbTaTOB MIPOBEIECHHOTO
MepBOHAYAILHO TECTUPOBAHHUS

- TpuUBEJeHa Ha HE COBCEM KOPPEKTHBIX
KOHTPOJIBHBIX MpUMepax - 1

- COCTaBJIeHa Ha KOPPEKTHBIX MTpUMepax - 2
[onck KPUTHYECKUX YYACTKOB MPOEKTA

- IPOBEJICH HE Ka4eCTBEHHO — 1

- MPOBEJIEH MOAPOOHO - 2

Ommcanue OCHOBHBIX 3JIEMEHTOB NPOIYKTa —
MoJiesii 6a3bl JAHHBIX, TPOLIECCOB U KO

- IpeICTaBIeHO He Bce — 1

- IPE/ICTaBJICHEI BCe- 2

Omnpenenenne  OCHOBHBIX  TpeOOBaHMHA K
Oe3omacHocTH paspadbareiBacMoro 10

- TpeOOBaHMS OMHCAHBI HE TIOTHOCTHIO - 1

- TpeboBaHMsI chOPMYIHMPOBAHBI KAUE€CTBEHHO - 2

6) Hoxian Ha CchlIKa Ha CBOIO CTaThIO B CITUCKE 10-20
KOH(EPEeHIINN WITH OoubrorpadnIecKuX NCTOUHUKOB
CTaThs B COOPHUKE - moxutay (ctaThsi) oopmiteH, HO He n3gaH — 10
TpyOB (KypHaJe) - cTaThs n3iana - 20
Hroro 41-80

Tabnuma 10 — Kpurepuu u mikana oneHKH 3alIUThl OTYETA.

COMHEHHS B CAMOCTOSTEIIbHOM BBIIIOJTHEHUH PaboThI — 3
0.

- [IOJIHOE BJIA/IEHUE MaTepUaIoM, U3JI0)KEHHOM B OTUETE,
[MOHMMAaHWE CYIIHOCTH ITOCTaBJICHHBIX U
paccMaTpuBaeMbIX NPUKJIAAHBIX 33134 — 9 0.

OrnieHuBaeMBbIi OrneHnBaeMble TIOKa3aTean (KPUTEPUH) OreHka B Oauiax
JJIEMEHT
OdopmiieHre | - COOTBETCTBYET NPEAbSBISIEMbIM TPEOOBAHUSM, HO 4-6
oTyera COJICP)KUT HE3HAUUTEIbHBIE HETOYHOCTHU — 40.
- COOTBETCTBYET NPEIbSIBISIEMbIM TPEOOBAHHUIM B
MOJTHOM 00BeMe — 6 0.
Pexomenmyemast | - yIoBIE€TBOPUTENHHO — 3 0. 3-5
OLICHKA - xoportio — 4 0.
PYKOBOJUTENSI | - OTIMYHO — 5 0.
MPAKTHKHU OT
npopUIBLHON
OpraHu3alyu:
3amuTa OT4eTa | - HEMOJIHOE BJIaJICHUE MaTEPHAIIOM, BOSHUKAIOT 3-9
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[Tocne aToro pyKoBOAUTENb MPAKTUKU OT OpraHu3aluu (By3a) 3aHOCUT

OTMETKY B 3a4€THYIO KHIDKKY CTYJIEHTa U B COOTBETCTBYIOILYIO BEIOMOCTb.

OueHka pe3ynbTaTOB TeKylleld yueOHOW paboThl oOydaromierocs (1o
BUJaM) B Oayutax npuBeneHa B Tabmune 11. s BeICTaBiieHHMs 3adeTa C
OIICHKOW, HAOpaHHBIE 3a BBHIMOJHEHHUE 3a/IaHUIN OaJUIbl IEPEBOSATCS B OLICHKY
1 OyKBCHHBIN SKBHBaJICHT (Ta0. 12).

3a HECBOEBPEMEHHOE MPEOCTABICHUE OTYETA CTYJEHTY MOXKET ObITh
HazHayeHo 70 10 «rpadHbx» 0amios.

HeynoBneTrBoputenbHbie pe3yiabTaThl MPOMEKYTOYHON aTTeCTalluu MO
MPAKTUKE WM HEMPOXOXKJICHUE MPOMEKYTOUHOM aTTECTAllMHU IO TMPaKTUKE

IPU OTCYTCTBUM HEYBAXKUTEIBHBIX NPUYMAH IPUHAKOTCS aKaJIEMUUYECKOU

3aJO0JDKECHHOCTBIO.
Tabnumna 11 — bannpHO-peUTUHTOBAs cucreMa OIIEHKH
c(hOPMUPOBAHHOCTH KOMIIETEHIIUMA
Kon 1 Ha3BaHMe KOMIETSHINN Pe3ynbTaThl BBIOJIHEHHS TMCHMEHHBIX CymmapHnas
3aaHuii, OTHECEHHBIX K KOMIICTCHIINU 1 OLICHKA TI0
MPEIbIBISEMBIX B OTUET KOMITETEHIINU

B Oaytax
(MUHIMYM—
MaKCHMYM)

OIIK-3 CnocoGeH pa3pabaThiBaTh 1) Onucanue MaTEMaTHYECKUX MOJICIICH, 10-20

MaTeMaTHYeCKUe MOJICIH U IPOBOIUTH | BEIOPAHHBIX ISl pean3aliii

UX aHAJIU3 TIPH PEIICHNUH 337134 B 2) KauecTBeHHBII aHATIN3 U TIPOBEPKa

obacTH mpodeccuoHaAILHON KOPPEKTHOCTH MOJIEIN

JIeSITeTIbHOCTH

OIIK-1 CnocobeH pemrath aktyansHbie | 3) OnucaHue MaTeMaTHYECKUX METOI0B 20-40

3am1a4d (pyHIaMEHTAIBHOU U 4) AITOpHUTMBI pelIeHHs B BEpOaTbHOM HIIH

NPUKJIATHOH MaTeMaTHKH rpadu4ecKoM IpeICTaBICHAN

OIIK-2 Cniocoben coBepieHcTBOBaTh U | 5) Onucanue pa3paboTaHHOIO MPHI0KEHHS

peann30BbIBATH HOBBIE

MaTeMaTHYeCKHe METOJIbI PEIICHUS

NPUKIATHBIX 33724

YK 4. CnocobeH npuMeHsITh 6) Jloxnaa Ha KOH(PEPEHLINH WIN CTAThS B 10-20

COBpPEMEHHbIE KOMMYHUKATHBHBIE cOopHUKE TPYAOB (KypHaJe)

TEXHOJIOTHH, B TOM YHCIIC Ha

WHOCTPAHHOM (bIX) SI3bIKE (aX), IS

aKaJeMUYECKOT0 U MPOeCcCCHOHANTBHOIO

B3alMOJICUCTBUS

Otuer 10-20

3amuTa oT4eTa
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| HToro | 51-100

Ta6muma 12 - [Teperoxa 6amioB u3 100-6amIbHOM IIKAJIBI B YUCIOBOM U
OykBeHHBIN 3kBUBaNEHT (U3 [lonoxkeHus 0 OALTBHO - PEUTUHTOBOM CUCTEME

o1lleHKH JesTenbHocTu ctyjeHToB Keml'Y (30.12.2016r.)

Cymma b6annos Oyenka byxeennuviti sxeusanenm
86 - 100 5 OTIINYHO
66 - 85 4 XOpOUIO
51-65 3 YAOBJIETBOPUTEIILHO
0-50 2 HEYJIOBJIIETBOPUTEIHHO

OcHoOBaHuEM U1l HAIPABJICHUS CTYJICHTA HA ITOBTOPHOE MPOXOXKIACHUE
NPAKTUKU WIN OTYUCICHUS U3 YHUBEPCUTETA MOKET OBbITh!

— HEBBINOJHEHUE IPOTPAMMBI IIPAKTUKY;

— IIOJIyYE€HHUE OTPULIATEIBHOTO OT3bIBA;

— HEYZOBJIETBOPUTEIIbHAS OLIEHKA IPH 3aIINUTE OTUETA;

— OTCYTCTBHE OTYETA O IPOXOKIAECHUH NPAKTUKHU.

CryIeHTBl, HE BBINOJHUBIIUE MPOrPAMMY MPAKTUKHU MO YBAXKUTEIBHOU
OpUYMHE, HAMPaBISIIOTCS HA MPAKTUKY MOBTOPHO, B CBOOOAHOE OT y4eObl
BpeMs 110 UHIUBUIYATbHOMY I'papuky, ¢ 0opopMIICHHEM MPUKA3a.

CryneHTsl, HE  BBINOJHUBIIKME  M[pOrpaMMy  MpakTHKA  0e3
YBAKUTEJIBHON NPUYMHBI WA IOJIYYMBIIME OTPULATENBHYIO OLEHKY,
JUKBUIAPYIOT aKaJIEMUYECKYIO 33JJ0JDKEHHOCTh B COOTBETCTBUHM C MOPSAIKOM
IPOBEJECHUSI TPOMEXKYTOUHOM aTrTecTaluu s OOydarollMXCs, WMEIOIIUX
aKaIEeMUYECKYI0  3aJ0JDKEHHOCTb, yCTAaHOBJICHHBIM IlonoxxeHuem o
MPOBEICHUU TEKYLIErO KOHTPOJS YCIEBAEMOCTH UM IPOMEKYTOUYHOU

arrectaiuu oOyyvarouuxcs Keml'VY.
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/. TUTIOBBIE BOITPOCHI K TIU®®EPEHIIMPOBAHHOMY
3AUYETY IO MNPOU3BOJACTBEHHOM MPAKTUKE
«HAYYHO-UCCIIEAOBATEJIBCKASA PABOTA»

KOH OLICHUBAEMOM KOMIICTCHITUN

TumoBkle BOITPOCHI HA 3allIUTEC
OTYCTA 110 IPAKTHUKE

OIIK-3 CnocobeH pa3pabaThiBaTh MaTeMaTUIECKHUEC
MOJIEITH ¥ TIPOBOAMTE MX aHAIN3 MPU PEIICHUH 337124 B

obmacty mpohecCHOHANBHON ACATSITBHOCTH

1. KakoBbI 3TaIibl MaTeMaTHYECKOTO
MOJIETMPOBaHUA?

2. Kax BwI ocyniectsiim obcnenoBanme
00BEeKTa MOJIETHPOBAHUS?

3. Uto Takoe KOHIENTYyalbHas MOCTaHOBKA
3amaqn’?

4. B gem coctouT Bama xoHIentyamsHas
MOJIENH?

5. Kakue cooTHOIIEHHS onpenensioT Bamry
MaTeMaTUYECKYI0 MOAEIb?

6. Jlnst 4ero mpoBOAKTCS KayeCTBEHHBIH
aHaJINu3 MoAeu?

7. Kakwue o0s3arenpHbIE POBEPKH BXOAT B
KaueCTBEHHBIN aHAIU3 MOJEIH?

8. Kakast Moienb cuuTaeTcss KOpPeKTHON?
9. Kakwue mpoBepku Bsr ocymecTsumm co
CBOEH MOJIENBIO?

10.Mo3kHO 11 yTBEpKIaTh KOPPEKTHOCTh
Baieit monenu?

OIIK-1 CriocoGeH peniats akTyaabHbBIE 331291
(GyHIAMEHTATFHON U PUKIIATHOW MAaTEMATHKH

OIIK-2 Crioco6eH COBEpIICHCTBOBATh U PEANN30BBIBATh
HOBBIC MAaTEMATUYCCKUEC METOAbI PCIICHUA IMPUKITAAHBIX

3a1ay4

1. Yem omInM4arOTCs aHATUTHYECKHE
METOABI OT AITOPUTMHUYECKHX ?

2. Kakwue cymecTByIOT METOIBI IS
peleHns CoCcTaBICHHBIX Bamu
COOTHOUICHUI?

3. Kakwue MeTo/1p1 BeIOpanbl Bamu jist
pemenus?

4. B 4eMm npenMyIiecTBO BHIOPAHHBIX
METOI0B?

5. Kakum TpeOOBaHUSAM J0JDKEH
COOTBETCTBOBATH BBIUMCIUTEIbHBIN
aaropuT™M?

6. Kax MoxxHO npeficTaBUTh pa3paboTaHHbIH
aNropuT™?

7. Kakwue >Tarbl BKIIOYaET B ce0s
pa3paboTKa MPOrpaMMHOTO MTPHIIOKEHHUS
JUTSL pean3aliyl BEIYUCITUTEIbHBIX
aJrOpUTMOB?

8. Uro comepXHT TEXHUYECKOE 3aJaHHE Ha
pa3paboTKy MPOTrpaMMHOTO IPUIIOKEHUS?

9. Kakwue BbIIEISAIOT OCHOBHBIE YacTH
MPOrPaMMHOTO TIPUIIOKEHHUS AJISI
peanmn3aiyy BhIYUCIUTEFHBIX AITOPUTMOB?
10. Kakwue roToBble pemieHnst Bol mpuMeHHIHN
JUTSl TIPOTPaMMHOM peau3anyn?

11. Ha kakux mpuMepax IpOBOIHIOCH
TECTUPOBAHHE MTPOrPaMMBI?

12. Kakue TpeboBanus K 6€301aCHOCTH
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MMpoOrpaMMHOTO MPOAYKTa OnutH Bamu

YUTEHBI?
VYK 4. CriocobeH MprUMeHSTh COBPEMEHHEIE 1. I'me ObLTH TIpEeICTABIICHBI UTOTH
KOMMYHUKATUBHBIC TEXHOJIOTUH, B TOM YHUCIIC Ha MIPOBEJICHHOTO MUCCIICTOBAHUS?

WHOCTPAHHOM (BIX) S3BIKE (aX), TSI aKaAeMHUICCKOTO U
npo¢ecCHOHATLHOTO B3aUMOJICHCTBHS
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8. PEKOMEHIAYEMAS JIUTEPATYPA

OcHoBHas yueOHas1 JIUTEpaTypa

1. Kykymikuna, B.B. Opranuzaius Hay4YHO-UCCIE0BATEIbCKON pabOThI
CTYJIEHTOB (MarucTpoB) [DneKkTpoHHBIM pecypc]: YueOHoe mocodue. -
Mocksa: OOO "Hayuno-uzaarensckuii ientp MHOPA-M", 2021. - 264 c. —
Pexxum noctyma: http://znanium.com/catalog/document?id=361222

2. UcakoBa, A.M. Hayunas paboTa [DJEKTpOHHBIA pecypc]: ydueOHOe
nocoobue / AWM. HcakoBa ; MuHucCTEpCTBO 00pa3oBaHUs U HAyKH
Poccuiickoit ®enepaunu, Tomckuit ['ocynapcTBeHHbIil Y HuBepcuter Cucrem
Ympasnenus u Paguosnekrponuku (TYCVYP). - Tomck: TYCVYP, 2016. - 109
c. Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=480807

JlonoTHUTEIbHASI TUTEPaTypa

1. Ky3neunoB, M1.H. OCHOBBI Hay4YHbIX HUCCIEIOBAHHUI [DIEKTPOHHBIN
pecypc]: Yuebnoe nmocobue / U.H. Ky3nenos. — 5-¢ uza., nepepad. — Mockpa

HamkoB wu  K°  2020. — 282 c¢. — Pexum pgocryna:
http://biblioclub.ru/index.php?page=book&id=573392

2.  [Hammnenko, O.B. TeopeTuko-MeTOI0IOTUYECKUE  ACHEKThI
MOATOTOBKH M 3aIllUTHl HAYYHO-UCCIEI0BATEIHCKONU pabOThl [DIEKTPOHHBIN
pecypc] : yuebHo-MeToauueckoe mocooue / O.B. Jlanunenko, M1.H. Koprera,
Tuxonopafl.I'— Mocksa : ®JIMHTA, 2016. — 182 ¢. — Pexum nocryna:
https://e.lanbook.com/book/83895.

3. PookkoB, I.b. OCHOBBI Hay4YHBIX MCCJIEIOBAHUN U M300pETATEIHCTBA
[OnekTponHbIt pecypc] : ydeOHoe mocobme / WM.b. PepkkoB.— CaHKT-
[lerepOypr:  Jlans, 2013. — 224 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/30202.

4. Koctun, B.Il. Teopuss skcnepuMeHTa : ydeOHOe mocodOue /
B.I1. Koctun ; OpenOyprckuil rocynapcTBeHHbld yHUBepcuteT, Kadenpa
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http://znanium.com/catalog/document?id=361222
http://biblioclub.ru/index.php?page=book&id=480807
http://biblioclub.ru/index.php?page=book&id=573392
https://e.lanbook.com/book/83895
https://e.lanbook.com/book/30202

IPOTPAMMHOTI0 obecrieueHust BBIYMCIIUTEIbHON TEXHUKU 151
aBTOMATU3UPOBAHHBIX  cucteM. —  OpeHOypr :  OpeHOyprckuit
rocyJlapcTBeHHbii yHuBepcureT, 2013. — 209 c. — Pexum pgocrtyna: 1o
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=259219. —
TeKcT : 2JIEKTPOHHBIN

5. Moucees, H.I'. Teopus nnanupoBanusi 1 00OpadOTKU 3KCIEPUMEHTA :
yueOHoe mocobue / H.I'. Mowucee, I0.B.3axapoB ; IloBomkckuii
TrOCY/IAPCTBEHHBII TEXHOJIOTMUYeCKHii yHmBepcHTeT. — Momkap-Oma
[IOBOKCKMI TOCYJApCTBEHHBIM TEXHOJOTHMYECKHW yHUBepcuteT, 2018. —
124 c. :  wr  — Pexum = pmocryma: 1O NOOANMCKE.  —
URL.: https://biblioclub.ru/index.php?page=book&id=494313 . — bubauorp.:
c. 121. — ISBN 978-5-8158-2010-4. — TekcT : 2IeKTPOHHBIN.

6. Kon, M. Agile. Onienka u manupoBanue MpoekToB: [IpakTuueckoe

pykoBoactBo / Kon M. - M.:Anbnunallabnumep, 2018. - 418 c.: ISBN 978-

5-9614-6947-9. - Tekcr : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1003486 . — Pexum JjgocTyma: 1o
MMOIITHUCKE.

Jlutepatypa 1j1s opopmiIeHHsI 0TUETA MO MPOU3BOJACTBEHHO NMPAKTHKE

1. IlpaBuna odopmieHuss ydyeOHbIX pabOT CTYIEHTOB : y4eOHO-
Metoauueckoe nocodue / N.A. Kubunora, A.E. Apakenss, O.B. Cokoiona,
FO.H. Couna-Kyrtumena. — HoBoky3neuk : HOU Keml'Y, 2018. — 124 c. —
TeKCT : HemOCPEACTBEHHBIM.

2. TOCT 19.701-90 (MCO 5807-85) Epunas cucrema
nporpammuoi nokymentauuu (ECIIJ). Cxembl airoputmoB, Mporpamm,
JaHHbIX M cucteM. OO0o3HAa4YeHUsI YCIOBHbIE W MpaBWiia BBIMIOJHEHUS :
MEXTOCYJapCTBEHHBIN CTaHAAPT : U3AaHUE OPULMATBHOE : BBEJEH BIIEPBbIC :

nata BBemeHus 1992-01-01 / Mocka Cranmaptuadopm, 2010 — 158 c. —
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https://biblioclub.ru/index.php?page=book&id=259219
https://biblioclub.ru/index.php?page=book&id=494313
https://znanium.com/catalog/product/1003486

TeKcT: HenOCPEICTBEHHBIM.

3. TOCT P 7.0.100-2018  bubGnuorpaduyeckas  3amuch.
bubnuorpadpuueckoe omnucanue. OOmwme TpeOoBaHMS W  MpaBUia
COCTaBJICHUS: MEKTOCYapCTBEHHBIN cTaHaapT: Aata BBexenus 2019-01-07 /

Mocksa Ctangaptundopm, 2018 — 128 ¢. — TekcT: HEmocpeICTBEHHbIN

9. COBPEMEHHBIE ITPO®PECCHUOHAJIBHBIE BA3bI
JAHHBIX U CITIPABOYHBIE CUCTEMBbI
1.baza  crammaptoB W HopmatuBoB : caWr. —  URL:

http://www.tehlit.ru/list.ntm — Tekct: 31eKTPOHHBIA.

2. CITForum.ru : on-line 6ubnroTeka cBOOOIHO AOCTYITHBIX MAaTEPHAIIOB
no MHGOPMAIMOHHBIM TEXHOJIOTUSIM Ha pycCKOM si3bike : cauT. — 2001 —
URL.: http://citforum.ru. — TekcT: 3JIEKTPOHHBIN.

3. EnuHoe oOkHO pgocTyma K oOpa3oBaTeIbHBIM pecypcaMm : CauT. —
Mocksa, 2005 — URL: http://window.edu.ru/. —TeKcT: 3JIeKTPOHHBIH.

4. leutp Wuxenepubix TexHonoruit um MogenupoBanus : calT. -

Mocksa. — URL: https://exponenta.ru/ —TekcT: 31eKTpOHHBI#

5. O6meoOpa3oBaTebHBIM  MOPTAJI: MaTeMaTuka, KUOEpHETHKAa W
nporpammupoBanue : cait. — URL: http://www.artspb.com/ —Tekcr:
AJIEKTPOHHBIN

6. O0mepoccuiickuii  MaTeMaTUdeckuii  moptan  (MHpOpMaMOHHAS
cucrema) : caiit. — URL: http://www.mathnet.ru/ —TekcT: 3;1eKTpOHHBIIH

7. Beb-cepBuc miis xoctunra [T-mpoeKTOB U X COBMECTHOM pa3pabOTKH :
caiit. — URL.: https://github.com/ —Tekct: 31eKkTpOHHBI#H

8.baza kuur u nyOnukanui OnexkTpoHHOM Oubnunorexku "Hayka u
Texuuka" : caiit. — URL: http://www.n-t.ru —TekcT: JIeKTpOHHBIH

9. «TexakcnepT» -nmpodeccruoHaNbHbIE CHPABOYHBIE CHUCTEMBI @ CaWT. —

URL: http://TexakcnepT.pyc/ —TeKCT: 37EeKTPOHHBIM
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http://www.tehlit.ru/list.htm
http://citforum.ru/
http://window.edu.ru/
https://exponenta.ru/
http://www.mathnet.ru/

10. Nudopmarmonnas cuctema « TEXHOPMATHUBY : caiit. — URL:
https://www.technormativ.ru/ —TekcT: 3aeKTPOHHBII

11. ba3pl naHHBIX W aHANIUTHYECKHWE MYyOJIMKAlMK Ha TopTale
«YHuBepcureTckas uHpopmarmonHas cucrema Poccusi» : cait. — URL:
https://uisrussia.msu.ru/ —TekcT: 3IeKTPOHHBIIA

12. NHpopMalMOHHO-aHATUTUYECKUN CalUT MO HHPOPMAIIMOHHOU

oeszonacuoctu : caut. — URL: https://www.anti-malware.ru/ —Texkcr:

BJIEKTPOHHBIN

13. Nudopmanmonnas 6€30macHoCTh (IyOJIMKalUK, CTaTbU, 0030pHI,
dopym) : carit. — URL: http://www.itsec.ru/ — TekcT: 3;1eKTpOHHBII

14. OHUMKJIONENUsT S3bIKOB MporpammupoBanus: cait. — URL:

http://progopedia.ru/ —TekcT: 31eKTPOHHBII
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HNPUJIOXKEHUE 1 - ®opma padouero rpaduka (1miaHa)
NPAKTHKHA

HoBoxy3nenkwnii ”HCTHTYT ((hraman)
(henepanbHOTO TOCYAAPCTBEHHOTO OIOKETHOTO
00pa3oBaTeIbHOTO YUPEKICHHS BBICIIET0 00pa30BaHuUs
«KemepoBckuii rocyIapCTBEHHBIH YHUBEPCUTETY

Pabounii rpauk (M1aH) NPaKTHKHA

OO0yuaromuiics

[)4(0)

Hanpasnenue noarorosku [Ipukiaanas maremaTuka 1 ”HQOpPMaTHKa
HaIpaBJICHHOCTD (TTPO(HITH) OATOTOBKH «MaTeMaTHIeCKOe MOJACITHPOBAHUE

Kypc _ ®opma oOydeHust ouHast hakynbTeT HHPOPMATHKH, MATEMATHKU U SKOHOMHKH Tpyrna MM-20-1
Bun, tun, cnoco6 npoxoskaenus npaktuku [IponsBoacTBeHHas npakTrka. HaydaHo-uccnenoBarensckas
pabota. Criocod mpoXoxKAeHHS
Cpok IPOXO0KACHUS TPAKTUKH C o
[IpodunpHast opranm3anus (Ha3BaHUE), TOPOJT
PykoBomuTens NpakTUKK OT OpraHu3aluu (By3a), KOHTaKTHBIN TenedoH

®OUO 10IHOCTHIO, AOJDKHOCTh

PykoBomuTens npakTuku OT MPOGUITBHON OpraHU3ali, KOHTaKTHBIN TenedoH

®UO 1n0IHOCTHIO, J0JDKHOCTh

I/IHI[I/IBI/I)IyaJlI)HOC 3aJaHUC HA IIPAKTHUKY:

Pabounii rpaduk (I1an) NpakTUKH

3ananus, copepikaHue paboThI CpOK BBHITIOJTHEHUS Pe3ynbTaT BBIOTHEHUS 3aJaHUN
(mara / mepuom)

1

2....

3....

4. Odopmienue W  3ammra Ortyer. 3ammra oT4ETa

oTyera

[TpoBenieH MHCTPYKTAX MPAKTUKAHTA IO TEXHUKE 0€30IMacHOCTH, TIOXKapHOI 0€30MacHOCTH, TPEOOBAHUSIM
OXpaHbl TPy/a, 03HAKOMJIEHHUE C MTPABUJIAMHU BHYTPEHHETO pactopsiika . 20 T

@DUO MHCTPYKTHPYIOIIETO OT OPraHu3aIny (By3a), JOIKHOCTb, MOJIIHCH

IIpoBenieH HHCTPYKTAX MPAKTUKAHTA M0 TEXHUKE 0€30I1aCHOCTH, OXKAPHOH 0€3011aCHOCTH, TPEOOBaHUSIM
OXpaHbl Tpy/Ja, 03HAKOMJICHHE C [TPaBUIaMU BHYTPEHHETO pacropsiaKa . 20 T

DUO HHCTPYKTHPYIOIIETO OT IPO(HIBLHON OpPraHW3aliH, T0JDKHOCTB, TI0JITHCh

MHauBuyalbHOE 33JlaHUE, COJEPKAHNE U IUIAHUPYEMBIE PE3YJIBTATHl IPAKTUKU COTJIaCOBAHBI

/ «  » 20 1.
TOAIKCH PYKOBOJHUTENS MPAKTUKH OT NPOGHIBHOM OpraHn3aniy, pacinpoBKa MOANUCH
/ « » 20 1.

TIOAITUCH PYKOBOJAUTEIIA NIPAKTHKH OT OpraHu3alinu (By3a), paCLHPIq)pOBKa TIOAITHUCH

3ajaHue NPUHSI K UCIIOTHEHUIO: / « » 20 T

MOJNHUCH 00y4alonerocs, paciudpoBka MOJMICH
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MMPUJIOKEHHUE 2 — ®opma TUTYJIbHOIO JIMCTA OTYETA 110
MPaKTUKeE

MUWHHUCTEPCTBO HAYKU U BBICHIEI'O OFPA3OBAHUS PO
HoBoxky3Heuknit HHCTUTYT ((pruan)
(enepanbHOro rocyJapCcTBEHHOTO OI0PKETHOTO 00pa30BaTEILHOTO
YUpEXISHUS BBICIIET0 00pa30BaHuUs
«KeMepoBCKkHii rOCYJapCTBEHHBIA YHUBEPCUTET»
dakynbTeT HHPOPMATUKHU, MATEMATHKH U SKOHOMHKH
Kadenpa marematnky, GU3NKH 1 MATEMaTHIECKOTO MOJEIINPOBAHUS

OTYET 1O IPAKTHUKE

Bua npakTHKHM IPOU3BOACTBEHHASN
Tun npakTHKM HAyYHO-HCCeJ0BaTeJIbcKasi padoTa
no HampasneHuro noAarotoBku 01.04.02 Ilpukiannas MareMaTuka 1 nHQOpPMaTHKA

KO/l U Ha3BaHUE HaHpaBJleHl/Iﬂ/CﬂeHldaﬂbHOCTl/l II0ArOTOBKH

HanpaBJIeHHOCTH (PO uib) NoAroTOBKH «MATEMATUUYECKOE MOJAEJIUPOBAHUE»
Ha3BaHHE HAIMPABICHHOCTH (TIPOQHIIS)

IIpakTHka npoiiieHa B IEPUOL CEMECTD
BeimonHW: CTyaeHT Kypca
TpYTIIBI
OUO

PykoBonuTens OT MpopuIbHON OpraHu3aium
JIOMKHOCTH
Ha3zpanue npoduiabHOI opranu3anuu

dUO

MOANCH

PyxoBoautens npaktuku ot HOU KemI['Y
JIOMKHOCTH
OUO

TOAITUCH

OT4eT 3aIUIIEH C OIIEHKON « »

YAOBIJIETB., XOPOULIO, OTIUYHO

OO0t 6amr:
« » 20 I.

Hogoky3uenx 20 T.
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MHNPUJIOXKEHHUE 3 — ®opma oneHOYHOro Jucra «OneHka

pe3yJibTAaTOB MPOXO:KAEHUSI MPAKTUKID)

Ounenka pe3yJbTATOB NPOXOKIEHUS NPAKTUKHI
3a Bpems npoxoxaenus [IponsBoacTeennas mpakTuka. HayaHo-mccnenoBarenbekas paboTa

B IpoHIIBHOM OpraHu3anum

aJpec U Ha3BaHWE OpraHu3aluu

C « » 20 I. IO « » 20 T.
CTYJCHT

dbamMmiiss UM OTYECTBO

kypc 1 rtpynma MM-20-1 dakynsTeT HHPOPMATHKH, MATEMATHKH 1 SKOHOMUKH
MPOIEMOHCTPUPOBAT CIECAYIOLINE PE3YIbTAThL:

OT3bIB PyKOBOAMTES MPAKTHKH OT NPO(PUIbHOIT OpraHu3anuu 0 padore CTy/IeHTa B EPHO/
NMPaKTUKHA

CTyaeHT B IepHo/I NPaKTUKH paboTan B KauecTBe

1. bputH OCyIIeCTBIICHBI CIIEAYIOIINE BUIBI PadoT:

1.1 Pa3paboTaHbl MATEMaTHYECCKUE MOJICIIH

[IpoBeneHo uccienoBaHue CBOMCTB

1.2 Pa3paboTaHpl MaTeMaTHIECKHE METOBI
Peanu3oBanbl anropuTMbl
Pa3pabotaHo nmporpaMMHOE NPUI0KEHHUE
1.3. Pe3ynbTaThl HCClIeAOBAaHUH MPENICTABICHEI B

2. KagecTBO pe3ynbTaTOB BBHITIONHEHIS 3aIaHUI

XapaKTePHCTUKU KayecTBa pe3ysbTaTa paboThl
XapaKTePHCTUKU KAaueCTBa pPe3yJbTaTa paboThl

XapaKTEpUCTHKH Ka4eCTBa pe3ylibTaTa paﬁDTBl

3. Ilnanupyemble pe3yabTaThl OCBOSHHS MPAKTUKU

JIOCTATHYTHI / YaCTUYHO JOCTUTHYTHI / HE JIOCTUTHYTHI (IIOTYEPKHYTH)

Pexomennyemast oTMeTKa
PykoBomuTens npakTuku
OT Ipo(pUIIBHOM OpraHU3aLnuN

JIOJDKHOCTD ®.1.0.

[Toamnuce Hata «_ » 20 T.

OT3pIB PYKOBOOUTEIA NPAKTUKHU OT OpPraHu3anuvu (Bysa) 0 pa60Te CTYACHTA B IEPHOA NPAKTHUKHU

Ko n Ha3BaHue KoMIeTeHIUU Pe3ynbTarhl BEINOJIHEHUS TMCBMEHHBIX Habpannsrii
3aJ]JaHUH, NPEIbABISIEMbIX B OTUET Oaiut

OIIK-3 Crocoben pa3pabarpiBaTh 1) Onncanre MaTeMaTHIECKUX MOJICIICH,

MAaTeMaTUYECKUE MOJICIIA U IPOBOAUTD UX BEIOpAHHBIX IS peaiu3aliui

aHaJIM3 TIPY PEIISHUH 3a/1a4 B 001acTH 2) UccnenoBanre CBOWCTB COCTaBICHHBIX

pohecCHOHAIPHON IEATENbHOCTH MoOJeNIeN

OIIK-1 CriocobeH pemath akTyajabHbIE 3) Onrcanne MaTeMaTHIECKUX METOJIOB
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3a1aun QyHAaMEHTAIbHOW U MPUKIIaIHON
MaTeMaTHKU

OIIK-2 CriocobeH coBepIIeHCTBOBATh U
peaIn30BLIBATH HOBBIE MATEMATHUCCKUC
METOJIbI PeIICHUs IPUKIIAHBIX 3219

4) ANropuTMBI pelIeHus B BepOaTbHOM
Wi rpaduyeckoM mpescTaBIeHU
5) Onucanue pa3pabOTaHHOTO MPUIIOKCHHUS

YK 4. CriocobeH MprUMeHSITh COBpEMEHHEIE
KOMMYHUKATHUBHBIC TEXHOJIOTHUHU, B TOM
YKCIie HA MTHOCTPAHHOM (bIX) SI3BIKE (aX), TSt
aKaJIeMHYeCcKOTO U MPOo(hecCHOHATBHOTO
B3aUMOJICUCTBUS

6) Joxman Ha KOHGEPESHITUH HIIH CTaThs B
COOpHUKE TPYJOB (KypHAJIC)

Ortyer. 3amnmra oT4eTa

Htoro

Hrorosas OLICHKA IMPAaKTUKU C YYCTOM OT3bIBa PYKOBOAMUTCJIA IMPAKTUKHU OT HpO(i)I/IJ'IBHOI\/'I OpraHnu3anuu:

(otMetka / Gaymr)

PykoBoanTeNs MPaKTUKK OT OpraHu3aluy (By3a):

Hata« _ » 20

(momxHoCcTh, ®DUO, nmoanuce)
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