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HPEIUCJ/IOBUE

IIpon3BoacTBEHHAA MPaKTHKA b2.0.04(IT) «Hayuno-
uccienoBaTelbckas  paboTta»  SBISIETCS  HEOTHEMJIEMOM  YacThiO
npOoECCHOHANIBHONW MOJTOTOBKU CTYIEHTOB, MOJYyYalOUX KBATH(PUKALIIO
OakanaBpa o HanpasiaeHuto nmoarotoBku 01.03.02 [puknaanas maTeMaTuka
1 uH(OpPMATHKA U BBICTYMAET KaK CPeACTBO (OPMUPOBAHUS YHUBEPCATBHBIX
u o0uenpodeccCuoHaNbHbIX KOMIETEHIINN, HEOOXOAUMBIX JJIsl YCIEUIHOW U
s pexkTuBHON NMpodeccuoHaIbHON IeITeIIBHOCTH.

Hayuno-uccnegoBaTenbCkuii BUsl nmpodecCUOHATbHON NeATeTbHOCTH
OakanmaBpoB 1o HampapieHuto noaroropku  01.03.02  IlpuknagHas
MaremaTuka ¥ WHGOpPMAaTHKa CBSI3aH C IUIAHUPOBAHUEM M TPOBEIACHUEM
HAy4YHOTO MCCJEAOBaHUs, COCTABJICHUE OTUYETHOM JOKYMEHTAIMh TI0
NPOBEJCHHBIM  KCCIEIOBAaHUSAM M TEXHUYECKOW JOKYMEHTAalMd Ha
pe3ynbpTaThl pa3paboTku. B paMkax MTpOXOXKACHHS MPOU3BOJICTBEHHOM
npaktuku «HaydHo-uccnenoBaTenbckass padoTa» CTYJACHTHl IUIAHUPYIOT
peanu3aluio 3aj7ad B 30HE CBOEW OTBETCTBEHHOCTU C YUETOM HMEIOIIUXCS
pPECYpCOB U OTPAaHMYCHUM, JEUCTBYIOIIMX IPABOBBIX HOPM, CO3/aBas M
nojjepxkuBass  Oe30macHbIe  YCIOBHA B paMKaX  OCYIIECTBIISIEMOM
NEATEeIbHOCTH;  NPUMEHSIIOT  THUIIOBbIE MAaTeMaTUYECKUE MOAEIU B
npoheCCUOHAIBHON ~ JESATEIBHOCTH,  HWCIOJB3YIOT W aJalTUPYIOT
CYIIIECTBYIOIINE MAaTEMaTUUYECKHUE METOJIbI U CHUCTEMbl IPOTPAMMHUPOBAHUS
JUIsl pa3pa0OTKU U peain3aliii aJrOPUTMOB PEIICHUs MPUKIAAHBIX 3a7a4, C
ydeToM  TpeOoBaHMM  WHOOPMAIMOHHON  OC30MAaCHOCTH,  IPOBOMASAT
SKCHEPUMEHTHI U OPOPMIISIIOT WX  pe3yJdbTaThl  JJIg  PEUICHUS
npodeCCHOHAIBHOM 3a/1aud MPENPUSITHS, SIBJISIIOIIETOCS 02301 MPaKTHUKHU.

Hacrosiimue mertonuueckue Marepuasibl HaIpaBJICHbl HA OKa3aHUeE

nmomMomu CTYACHTAM B BbIIOJHCHUW HWHAWBUAYAJIbHBIX SajlaHI/Iﬁ Kaxxaoro
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oTalia HpOI/ISBO,Z[CTBCHHOfI IMPAKTHUKH ((HayIIHO'PICCJIGI[OB&TCJ'IBCKEISI pa60Ta»

U coepKaT BCIO HEOOXOIUMYIO HH(DOPMAIIHIO JIJIs €€ MPOXO0KICHUS.



1. HEJIX U 3AJAYY TPOU3BOJCTBEHHOM MIPAKTUKHA
[lenssMu  MPOU3BOJCTBEHHOM mpakTUku OakanaBpoB  «Hayuno-

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
mpolecca MOATOTOBKM — OakalaBpa C  pealibHOW  MpodecCHOHaIbHOU
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»
dbopMUpyET KOMIIETEHIINH.

YK-2 Cnocoben onpenensiTe KpyT 3aja4d B paMKax IMOCTABIICHHON 1IeTTN
U BBIOMpATh ONTUMAIBHBIE CIIOCOOBI UX PEIICHUS, UCXO U3 ACHCTBYIOIINX
MPaBOBBIX HOPM, UMEIOIIUXCSI PECYPCOB U OTPAHUYCHUH;

YK-8 - Cnocoben co3nmaBath M MOAAEPKUBATH O€30MaCHBIC YCIOBUS
KU3ZHENCSITCIIbHOCTH, B TOM YHCJIC€ TPH BO3HUKHOBEHHH YpPE3BBIYATHBIX
CUTYyaLWH;

OIIK-2 - Crnoco0OeH HuCMoJib30BaTh W aJalTHPOBATH CYIICCTBYIOIIUE
MaTeMaTUYeCKHE METOJIbI U CUCTEMBI IPOTPAMMHUPOBAHUS JIJIs1 pa3pabOTKH U
peanu3anuu aNrOPUTMOB PEIISHUS TPUKIATHBIX 3a/1a4 |

OIIK-3 - CrocobeH mpuMeHSITh U MOIU(PHUITUPOBATH MAaTEMATHIECCKUE
MOJICI! JIJIsl peIIeHus 3a7a4 B 001aCTH Mpo(ecCHOHATbHON AesATEIbHOCTH,

OIIK-4 - Crocoben pemiath 3a1aun mpodhecCuOHaTbLHON NeATeTbHOCTH

C HCIIOJb30BaHHCM CYHICCTBYIOIINX I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHI)IX
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TEXHOJOTHUH

U C Y4YETOM OCHOBHBIX TpeOOBaHUN HHGOPMAIIMOHHOM

0€30ITaCHOCTH.

[Ipaktka QopMupyer CcHocOoOHOCTh pemarb HTpPOPECCUuOHANIbHBIE

3a/1auu, NpeJICTaBlIeHHbIE B TabauIe 1.

Tabnuna 1 - 3agaun npakTUKu

Tun 3ajaq 3agaun

npodeccuoHan

bHOH

eI TENbHOCTH

HAay4HO- 1 C(i)OpMI/IpOBaTI) TOTOBHOCTD OCYIICCTBJIATH U IJIAHUPOBATH pCain3alivio 3a/1a4 B
HUCCIICO0BATCIIBC 30HE CBOECH OTBETCTBEHHOCTH C y‘ICTOM NMCHOIIINUXCSI pecprOB nu OFpaHHQEHHﬁ,
KUH JEHCTBYIONINX MPAaBOBBIX HOPM, CO3/1aBast U TIOJIEP>KUBast Oe30MMacHbIE YCIIOBHS B

paMKax OcyIIIeCTBJlﬂCMOfI JACATCIBHOCTHU

2. CchopMHUpOBaTh TOTOBHOCTH IPUMEHSTH TUIIOBBIE MATEMaTHYECKHE MOJICTIH B
po(hecCHOHATBHON NESTENbHOCTH.

3. ChopmupoBaTh TOTOBHOCTH UCIIOIH30BATh M AIalITUPOBATH CYIIECTBYIOIIHE
MaTeMaTHYECKHe METOIbI U CUCTEMBI TPOrPaAMMHUPOBAHUS IS Pa3pabOTKH U
peann3ayy aaropuTMOB PELICHHS NPUKIAIHBIX 3a/1a4, C YIeTOM TPpeOOBaHUHA
“H(OPMAITMOHHON 0€30aCHOCTH

4. CchopMupoBaTh TOTOBHOCTh K TIPOBEJCHUIO SKCIIEPUMEHTOB U O()OPMIICHHIO
PEe3yJIbTaTOB HCCIIEAOBAHUN U Pa3pabOTOK.




2. OPTAHU3AIIUSA U PYKOBOJICTBO
MPOU3BOJICTBEHHOM MPAKTUKOM

2.1. Opranu3auusi NPaKTHKHU

OOmee oOpraHuU3allMOHHOE PYKOBOJCTBO IMPAKTUKAMH CTYACHTOB
o0OecrnieunBaeT BeIMycKaromas kadenpa, Kotopas:

— MIPOU3BOIUT PACTIPEICICHUE CTYICHTOB IO MECTaM IIPAKTUKH;

— HAa3HAYaeT PYKOBOAUTEICH  MPAKTUKH,  OCYIIECTBIISIOITNX
OpTraHMU3AINI0 U KOHTPOJIb MPOXOXKICHUS TPAKTUKH;

— KOOPJIUHUPYET paboTy 1O BbIIaue WHIWBUIyAIbHBIX 3aJJaHUH T10
TIPaKTHKE;

— o0ecIeuynBaeT CTYJECHTOB METOIMYCCKUMHU MaTepHaIaMu;

— OpraHu3yeT MOJABEACHUE UTOTOB MTPAKTHUKH.

OO6mmit o0beM IPOU3BOCTBEHHOMN IPAKTUKH «Hayuno-
ucciaenoBarenbckas pabdora» cocraBiasger 108 akamemuueckmx dyaca 3
3a4eTHBIX CIMHHUIIBI).

[IpakTrka TPOBOAMTCS Ha BTOPOM Kypce B 4 cemecTpe B TEUCHHE 2
HEJICIb.

O0BeM U IPOOIKUTETLHOCTh IPAKTUKH MPEICTABIICHBI B TaOIHIIE 2.

Tabnuua 2- O6beM 1 MPOAOIKUTETHHOCTH MPAKTUKH

O0BeM / MPOAOIKUTENBHOCTD pa3zesa

Hezenb Jac. 3.€.
2 108 3

[Ipaktka  npoBoguTCs B NPOQUIBHBIX  OpraHu3alusax U

MoJIpa3AeiCHUsIX  OpraHu3alii  (OpraHu3anus,  Y4YpexICHHE WU
NPEANPUATHE), KOTOPHIE:

1. HMewT yCTaHOBJIEHHBIM BHUJ JEATCIBHOCTH (OCHOBHOM WJIU
nonoguutenbHbli) 1Mo OKBOJI 2 ¢ kogom M —  JlesATenbHOCTD

npodeccuoHalIbHAs, HayYHas U TeXHu4eckas (72);



2. HMmeroT B OpraHu3alMOHHOW CTPYKType TOJpa3JeieHue WIn
COTPYJHUKOB, OTBEUAIOIIUX 3a HAy4YHBIC HCCJICIOBAaHUA U Pa3pabOTKU B
00J1acTH MPUKJIATHON MaTeMaTUKH U UH(POPMaTHKH;

3. Nmerot 000 YCTaHOBJICHHBIN BU/T
IKOHOMHMYECKOM JACSITENTLHOCTH U HEOOXOJUMOCTh MPOBEICHUS HAYYHBIX

UCCJEeI0BaHUI B 00J1aCTH MPUKIIATHON MaTEMaTUKU U UHPOPMATHUKHU.

MecTto mpoBeAeHUSI MPAKTUKU OMPEACNAETCS C YUETOM JEUCTBYIOIINX
JIOTOBOPOB Ha TMpPAaKTUKy (B TOM 4YHCIE HWHIUBUAYyaIbHBIX). MecToMm
MPAKTUKKU MOTYT SIBJISITbCS, B TOM UYHMCIIe, TAKWE OpraHu3ainuu kak: OO01ecTBo
C OrpaHuueHHOW OTBETCTBEHHOCThIO «AMTu-Cepuc» (OO0 «AiiTu-
CepBuc»), AxuuoHepHsiii kommepueckuit bank «buznec-CepBuc-TpacT»
akuuonepnoe oo6mectBo («bCT-BAHK» AQO), AxuuonepHoe oOIIecTBO
«Opranvka» (AO  «Opranuka»), AKIHOHEpHOE  OOIIECTBO «3aBOJ]
YuuBepcam» (AO «3aBox VYHuBepcan»), OOIIECTBO ¢ OTrpaHUYEHHOMN
orBercTBeHHOCThIO "EBpazTexnuka" (OOO "EBpazTexnuka'"), OO1IecTBO €
orpaHn4eHHoOi otBeTcTBeHHOCThIO "MHcmaep- Tek" (OO0 "Uucmaep Tex"),
Oo6mectBo ¢ orpanudeHHoW oTBeTcTBeHHOCTHIO "OK "Cubmaxroctpoit"
(OO0 "OK  "Cubmaxrtoctpoi"), OOmecTrBo ¢  OrpaHUYCHHOU
oTBeTCTBEHHOCThIO '"Pacmanckast yrompHas kommnanusa" (OOO "PVYK"),
AKIIMUOHEpHOE  OOIIECTBO "HoBoky3Helkuil  3aBOJI  pE3€pPBYapHBIX
metaimokoHcTpykiuid uMm. H.E. Kprokosa" (AO "HoBoky3Henkuii 3aBoA
pesepByapHbix MetauiokoHcTpykumii um. H.E. Kpirokora"), O6mectBo ¢
OTPAaHUYECHHON OTBETCTBEHHOCTHIO '"HayuyHO-TIpOM3BOACTBEHHBIM IIEHTP
"Cubokorexuuka" (OOO "HIII] "Cubskorexnuka"), OOmecTBo ¢

OTpaHUYCHHOUN OTBETCTBEHHOCTHIO "AKTOHHKA» (OO0 «AKTOHUKAY).
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[IpakTika Tak K€ MOXET MPOBOJUTHCA B  CTPYKTYPHBIX
nojpa3fieJieHusIX opraHu3anuu (By3a): kadenpa maTeMaTHuKH, (U3UKU H
MaTeMaTU4eCKOro MOJICIIUPOBAHUS, HAy4YHO-UCCIIEA0BaTENbCKAs
nabopatopusi ~ MaTeMaTUYECKOTO  MOJEIMPOBaHUS,  HHPOPMAIMOHHO-
BBIYMCIIMTEILHBIN IEHTP U OT/Ielie Pa3pabOTKu BHEIPEHUS U COTIPOBOKICHUS
IPOTPaMMHOTO O0ECTIEUCHUS, TAKKE MOXKET TIPOBOJIUTHCS B JIOOBIX APYTHX
nojpa3IeJICHUsIX OpraHu3aluu (By3a) Wik NpoQuIbHBIX OpraHU3aInsIX, eCIIH
TaM BO3MO’KHO BBINIOJIHEHME 3adad mnpaktuku. (Hampumep, mpu peeHuu
KOHKPETHBIX MpPaKTUYECKUX 3agad B mnpoduiabHONl cdepe (ydactue B
pa3pabOTKE M BHEAPEHUM MAaTEeMaTUUYECKUX MOJICNIEH SBJICHUN WK
MPOIIECCOB, MaTEMaTUYECKHX METOJOB, QJITOPHUTMOB W TPOTPAMMHBIX
pelIeHuil).

HampaBnenue Ha mpakTuky odopmisieTcs npukazoMm aupekropa HOU
KemI'V.

Jlo BeIXOAa CTYJIEHTOB Ha MPOU3BOACTBEHHYIO MPAKTUKY, ITPOBOJIUTCS
OpraHM3allMOHHOE COOpaHHe MO MPAKTHKE IS pa3bsSCHEHUS IIeNd, 3a7a4d U
CONIepKaHUsl TPAKTUKH W TIOpAKA €€ MPOXOXKICHHUS, a TaKKe BbIJAYH
HEOOXOAMMBIX JOKYMEHTOB, METOIMUYECKIX MATEPHUAJIOB U 3aJaHUN.

Ha coGpanuu periaercs psifi BOIPOCOB:

1.  Metoaudeckue BOMPOCHL: LEIH U 33J]a4ll IPAKTUKU; COJEPKaHUE
nporpaMMbl TMPAKTUKHA, TpaBa W OOSI3aHHOCTH CTYJCHTA-NPAKTHKAHTA;
TpeOOBaHUS K OTUYETY IO MPAKTUKE; TEXHUKA OE30MaCHOCTH.

2.  OpraHu3alMoOHHBIE BOMPOCHI: CPOKM MPAKTHUKUA, TOPAIOK
MOJTyYeHHUs HEOOXOIMMOM JTOKYMEHTAIIMK; TTOPSIIOK NPEIOCTABIICHUS OTUETa
10 pe3yJIbTaTaM BBITTOJTHEHUS MPOTPAMMBI MPAKTUKH, CPOKH M TIPOIEIypa

3alIHUTHI OTHUCTA I10 PE3YJIbTATAM BBIIIOJHCHUS IMTPOTrpaMMBbI IIPAKTUKH.
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Ha coOpanuu 1o npakTUKe CTyACHTY BBIAETCS MporpaMma MpakTUKH,
JAHHBIE METOIMYECKNE YKa3aHUS U UHAUBUIYaIbHOE 3aIaHUE, COCTABIIEHHOE
10 ycTaHoBIIeHHOH Popme (cm. [Tpunoxenwe 1).

NuauBuayansHOE 3aJaHWE OMPEACISACTCS WCXOId W3 LENeH, 3aaad,
IJIAHUPYEMBIX pe3yJIbTaTOB 00yuYeHUsl M0 (POPMHUPOBAHUIO 3aKPEIUICHHBIX 3a
MPOU3BOACTBEHHONW  MPAKTUKOM  KOMIIETCHIUM, PErIaMEHTUPOBAHHBIX
MPOTrPaMMOM TTPAKTHUKH.

OOyuaromuecs: B IEpUO/1 MPOXOKACHUS TPAKTUKH:

— BBINOJIHSIOT ~HWHAMBUAYAJIbHbIC 3aJaHUsl, NPELyCMOTPEHHBIE
IIPOrpaMMON IIPAKTUKHU;

— cOOJIFOAAIOT JICUCTBYIOIIUE TMpaBUa BHYTPEHHETO TPYJAOBOTO
pacrnopsiika Ha 6a3e MPaKTUKH;

— cCOONMIOIal0T  TpeOOBaHUS  OXpaHbl TpyAa U MOXKApHOU
0€30MacHOCTH.

[IpooKuTeIbHOCTE pabouero AHs 00y4arolerocs Npyu NpoXokKACHUN
NPaKTUKU B OpraHU3alUsaX COCTABISET: A1 0Oydaronmxcs B Bo3pacre ot 18
JeT u crapie — He 0osee 40 9acoB B HEMEIIO.

Ha Becp mepuon npoxokaeHus NPOU3BOJACTBEHHOM NPAKTUKU Ha
OoOyyYaroIMXxcsi PacrpoCTPAHSIIOTCS TMpaBujia OXpaHbl TpyJa, a TaKkKe

BHYTPEHHUH TPYJI0OBOI pacropsoK, AUCTBYIONIMI HA Oa3e MPaKTUKHU.

2.2. PykoBOACTBO NPAKTHKOM

Jna  pykoBOJACTBA  NPOM3BOJACTBEHHOM  mpakTtukon  «HayuHo-
uccienoBaTelibckas pabdoTa» Ha3HAYaeTCAd pPYKOBOJAUTEIb MPAKTUKUA OT
HOU Kem[Y wu3 umcnma IIIIC xadeaper marematwku, QU3NKH U
MAaTEMAaTUYECKOTO MOJICIUPOBAHMUS.

PykoBonurens npaktuku or HOU Keml Y

12



— COIJIACOBBIBACT MPOrpaMMy TMPOBEJICHUS TMPAKTUKHU, 3aJaHUE,
coJiepKaHue U TUIAHUPYEMBbIE PE3yJIbTaThl TPAKTUKHY;

— cocTaBiser paboumii Tpaduk (IUIaH) TMPOBEACHUS IPAKTHUKH
(mpuioxenue 1);

— paspabaTbiBaeT HMHAUBHAYAJIbHbIE 3aJaHUs JJs OOydYaroIuxcs,
BBITIOJTHSAEMBIC B IIEPUOJT MTPAKTUKH (TIpHIIOKEeHHE 1);

— OpraHu3yeT HWHCTPYKTaX OOYYalOIUXCAd 1O O3HAKOMJICHHIO C
TpeOOBaHMSAMU OXpaHbl TpyJa, TEXHUKH OC30MAaCHOCTH, IOXapHOM
0€30MMacHOCTH, a TaK)Ke MIPABIIIAMU BHYTPEHHETO TPYI0BOTO PACIIOPSIIKA.

— OCYIIECTBJISIET KOHTPOJb 3a COOJIOJEHUEM CPOKOB IPOBEIACHHUS
NIPAKTUKUA U COOTBETCTBHEM €€ COJCpKaHUsl TPeOOBaHUSAM, YCTAHOBICHHBIM
OIIOIT;

— OKa3blBa€T  METOJUYECKYI0  IOMOIb  OOydYalIluMcs  MpH
BBITIOJTHCHUHM MU WHIWBUTyTbHBIX 33/IaHUM;

— OIICHUBAET PE3yJIbTaThl IPOXOXKICHUS MPAKTHUKU 00yJaArOIIIUMHUCH.

Ha mnpenmpusituu — 0a3e NPaKTUKU HA3HAYAETCA PYKOBOAHUTEIb
MPAKTUKHU OT MPEAIPUSITHUS, KOTOPHIN

— COIJIACOBBIBACT TMPOrpaMMy TPOBEICHUSI TIPAKTUKH, 3aJaHUE,
COJIEp’KaHue U TNIAHUPYEMBbIE Pe3yIbTaThl TPAKTUKH;

— coryacoBbiBaeT pabouuii rpaduk (riaH) HpPOBENCHUS] MPAKTUKU
(mpuioxenue 1);

— COIJIACOBBIBACT WHAMBUAYAJbHbIE 3aJaHUS [JIs1 OOydYaronuxcs,
BBIMOJTHSIEMbIC B ITEPHO/] MPAKTUKHU (TMprItokeHue 1);

— OpraHu3yeT WHCTPYKTaX OOyYarOIIMXCS 10 O3HAKOMIICHHIO C
TpeOOBaHUSAMU OXpaHbl TPyJda, TEXHUKA OC30MACHOCTH, TOXKAPHON

0€30MMaCHOCTH, a TAK)KE IPABUIIAMU BHYTPEHHETO TPYIOBOTO PACIOpsIIKa.
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—  OCYIICCTBJISICT KOHTPOJb 3a COOJIOJCHHEM CPOKOB IPOBEIACHHMS
IPAKTHKA U COOTBETCTBHEM €€ COJCP)KaHUs TPCOOBAHUSIM, YCTAaHOBIICHHBIM
OIIOIT;

— OKa3pIBaeT NPO(EeCCHOHAIBHYIO ITOMOIIb OOYYarOIIMMCS IPHU
BBITIOJTHCHUW MU MHIMBHTyJIbHBIX 3a/IaHUM;

— OHICHHUBACT PC3YJILTATLI ITPOXOKIACHUA IIPAKTUKHU O6y‘-IaIOHlI/IMI/IC$I.
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3. HEPEYEHDb I[INTAHUPYEMBbIX PE3YJIbTATOB
OBYYEHUS TP MPOXOXKJAEHUU MMPOU3BOJCTBEHHOM
HNPAKTUKHU, COOTHECEHHBIX C IINTAHUPYEMBIMU
PE3YJBTATAMMU OCBOEHHUA OITIOII
B npouecce nmpoxoxaeHus NPOU3BOJACTBEHHOW mnpakTuku «HayuyHo-

UCCIeI0BaTeNIbcKasl padoTay y o0ydaromerocss GopMHUpPYIOTCS KOMIIETEHLINH,
U 10 WUTOraM IMpakTUKU OOydYaroluicad JOJDKEH MPOJAEMOHCTPUPOBATH
CIIEAYIOIINE Pe3yIbTaThl (Tabnuma 3).

Tabnuua 3 - Ilnanupyemble pe3ynbTarbl OOy4YEHHUS TPHU MPOXOKIACHUU

PaKTUKU

KO[[ N Ha3BaHHC KOMIICTCHIIUU,
3aKpEIUICHHOW 3a IPAKTUKON

[lepeueHs TUIAHUPYEMBIX pE3yiIbTaToOB oOOydeHus  /
WHJIUKaTOPOB JOCTIDKCHHUS KOMIICTCHITUI npu
MPOXOXKJICHUU MTPAKTUKA

YK-2 CnocoGeH onpenensits Kpyr
3a7a4 B paMKax MMOCTABICHHOM [eIH
U BBIOMpATh ONTUMAJIBHBIC CIIOCOOBI
UX PEIICHHUS, UCXOMS U3
JICUCTBYIOLIUX MIPABOBBIX HOPM,
MMEIOIINXCS PECYPCOB U
OrpaHUYECHUN

VK 2.3 IInanupoBanue. [Imanupyer peanusamuo 3a1a4 B 30HE
CBOEM OTBETCTBEHHOCTH € Y4€TOM HMEIOIUXCA PECYPCOB U
OTPaHUYEHUH, JEHCTBYIOLIUX ITPABOBBIX HOPM.

VK-8 - Cnocoben co3faBath u
MOJICP)KUBATH OE30TIACHBIC YCIIOBUS
SKM3HEIEITEILHOCTH, B TOM YHCIIE
MIPH BO3HUKHOBEHHUH YPE3BBIYAMHBIX
CUTYyalHi

YK 8.2 Unentuduuupyer onacHele U BpeaHbIe PaKTOpPhI B
paMKax OCYIIECTBISIEMOH e TeIbHOCTH.

OIIK-2 - CriocoOeH UCIIOJIb30BaTh U
aJlanTUPOBATh CYIIECTBYIOIINE
MaTeMaTHYECKUE METOAbI U CUCTEMBI
MPOTrPaMMHUPOBAHUS [Tl Pa3paboTKu
U peaju3aliy arOPUTMOB PEIICHUS
MIPHUKJIATHBIX 3a]1a4

2.1 AHanmu3upyer U aJanTUPyeT MATEMATUUECKUE METObI JUTs
pelIeHUs IPUKIIAJIHbIX 3a1a4

2.2 Pa3pabaThiBaeT aJirOPUTMbI HA OCHOBE COBPEMEHHBIX
MaTeMaTHYECKHX METOJIOB

2.3 PeanuzyeT alrOpUTMBI C UCIIOJIH30BAaHUEM COBPEMEHHBIX
CHUCTEM IPOrPaMMHUPOBAHUS

OIIK-3 - CnocobeH npuMeHATh U
MOAM(DUIMPOBATH MATEMATHYECKHE
MOJIENN JUTS PEIeHus 3a/1a49 B
o0nacTu mpoheCCUOHAIBHOM
JeSTeIIbHOCTH

3.1 IlpumeHsieT TUIIOBBIE MaTEMaTHYECKUE MOIEIH JIJIs
pelreHus 3aa1a4 B 00acT npodeccnoHaabHON NeITeNbHOCTH
3.2 ApanTtupyeT MaTeMaTHIeCKIe MOJIEIH K KOHKPETHBIM
po(heCCHOHAIBHBIM 3a/1a4am

OIIK-4 - CnocoOeH pemaTh 3a/1a4yu
po(heCCHOHATBHOM IEATEIIbHOCTH C
UCIIOJIb30BaHUEM CYIIIECTBYIOIINX
MH(POPMALUOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH U
C Y4ETOM OCHOBHBIX TpeOOBaHHUN
WH(GOPMAITMOHHOW 0€301MaCHOCTH

4.1 YuursiBaet TpeGoBaHuUs HHPOPMALMOHHON 0€30MaCHOCTH
NpY pelIeHuH 3aa4 npodheCCHOHAIBHON JesTebHOCTH

4.2 TlpumeHsieT THPOPMAIMOHHO-KOMMYHHKAIIMOHHBIC
TEXHOJIOTHH JJISl peIeHUs 3a/1a4 TPOPecCHOHATBHON
JIeSITeIbHOCTH
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3.1. Conep:xanue 3a1aHUIi MO NPOU3BOJACTBEHHOI NMPaAKTHKE

Tabmuna 4 — Coneprxanue 3a1aHui

Kon u HasBanue
KOMIIETEHIIUHU

dopmupyromue 3a1aHus,
coJiepsKaHue paboThl

PC3YJ'IBTaT BBIIIOJIHCHUA 3aaHH

1

2

3

VK-2 - Cnocoben
OTIPECIIATH KPYT 3a]1a4 B
paMKax MmocTaBJICHHON
1IN ¥ BBIOMPAThH
OIITHMAaJIbHBIE CITOCOOBI
WX PEIICHUS, HCXOJIS U3
JIEHCTBYIONIMX MPABOBBIX
HOPM, HMEIOLIUXCS
pECypCcoOB U OTPaHUYEHUN

VK-8 - Criocoben
cO37aBaTh U
MOIEPKHUBATh
Oe30MacHbIe yCIOBUS
JKU3HEAESITEIbHOCTH, B
TOM YHCIIE TIPU
BO3HUKHOBEHUHU
YpE3BbIYAWHBIX CUTYalUi

1) CoctaBuTh I1aH paboOdvero IHs, C
YYETOM BBITIOJTHEHUS HOPM OXPaHBI
TpyZa u TpeOOoBaHM 0e30MacHOCTH H
MPEIIPUSTHN

1). Tlepevens HOPMATHBHBIX
JOKYMEHTOB, PETIAMEHTHPYIOIIUX
paborty.

2). Inan pabouero mHs, MpaBUIa
MTOBEJICHUS Ha pabodeM MecTe.

OIIK-3 - Cnocoben
MPUMEHSTh U
MOJTUPHUIIPOBATH
MaTeMaTHYECKHE MOJICIH
JUTSL PETIICHUS 337149 B
obmactu
npoheCcCUOHATBHON
JIeSITETIbBHOCTH

2. IIpuMEHUTD TUIIOBBIE
MaTeMaTHYECKHe MOJEIH VIS
peueHus npodecCHOHANBHBIX 33134

3. OnucaHue UCIONIb3yeMOn
MaTEeMaTUYECKON MOJIEIN U €€ CBOUCTB
JUTSI pelIeHus! TPOQPeCCHOHATBLHOM
3aa4n

OIIK-2 - Cnocoben
UCIIOJIb30BaTh U
aIanTHPOBATh
CYIIECTBYIOIIHE
MaTEeMaTHYECKUE METOIbI
U CUCTEMBI
MPOrPaMMHUPOBAHUS IS
pa3paboTKu U peanu3auu
aJITOPUTMOB PEIICHUS
NPUKIATHBIX 33724

OIIK-4 - Cnocoben
pemars 3a1a4un
poheCCHOHATBHON
JESITEBHOCTH C
UCTIOJIb30BaHHEM
CYIIECTBYIOIIIX
MH(POPMALUOHHO-
KOMMYHHMKAIIHOHHBIX
TEXHOJIOTUM U C YYETOM
OCHOBHBIX TpeOOBaHU
MH(POPMATIOHHON
Oe3omacHOCTH

3. Ucnons30BaTh MaTeMaTUYECKUE
METOBI penieHus podeccHoHaTbFHOH
3aJauu

4. Pa3paboTaTh anropuT™ perieHus
npoecCHoHaIbHON 3a1auu

5. Peanmu3oBats pa3zpaboTaHHBIN
ITOPUTM C UCTIOJIb30BaHUEM
CYIIECTBYIOLIUX HH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA U C
YYETOM OCHOBHBIX TPeOOBaHHM
rH(OPMAIMOHHOM 0€30TIaCHOCTH

6. [IpoBecTH BEIYMCIUTEIHHBIC
9KCHEPUMEHTHI U IIPOaHATN3UPOBATh
pe3yabTaThl SKCIIEPUMEHTOB U
HaOIIOICHUH.

4. Onucanue NpUMEHSIEMBIX METOIOB
perieHus

5. Onncanue anropuTMa B BepOaIbHOM
Win rpaduIecKoM

6. Onrcanye mporpaMMHOI
peann3anyu anropuTMa

7. Onucanne BEIYUCIATENBHBIX
9KCIIEPUMEHTOB U UX PE3yJIbTaTOB.
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dopma NpOMEKYTOYHON aTTECTALUU Otuer
3amuTa oT4eTa

3.2. TunoBoe HHANBUIYAJBLHOE 3a/IaHNE HA MPOU3BOICTBEHHYIO
NPAKTHKY

NunuBuayanbHOE 3a/laHie Ha MpakTUKy: PazpaboTaTh MaremMaTuyecKue
METOJbl U QITOPUTMbI JJII MPOTPAMMHOM pealv3aldd MaTeMaTHYECKOU
MOJENU g pelieHus: npodeccuoHanbHOM 3amaun (yKa3aTb KOHKPETHBIN
OOBEKT WJIH TIPOIECC MOJSTUPOBAHMUS ).

3aganus, coaepkaHue padorT:

1) CocraButh ITuIaH pabodYero MHS, C YYETOM BBIMOJHECHUS HOPM
OXpaHbl TpyAa U TpeboBaHUI O€30MACHOCTH Ha MPEINPUITAN

2) TlpuMeHWTHh THUIOBBIC MAaTEMATHYSCKHUE MOMACIH JUIS PELICHHUS
MOCTaBJICHHOM MpodecCuOHaNbHOMN 3a/1auu.

3) Ha ocHOBe COBpEMEHHBIX MaTEMaTHYECKHUX TEOPHH pa3paboTaTth
METO/IbI PEIICHUS TOCTAaBICHHOMN MTPoheCCUOHAIBHOM 3a/1auHu.

4) PaspaboTtath aJrOpPUTM peleHus IIOCTaBJIEHHOU
npodheCCHOHAIBPHOM 3aJ1auH.

5) Peanu3oBath pa3pabOTaHHBIA aJIrOPUTM, C YYETOM OCHOBHBIX
TpeboBaHUil HHPOPMAIIMOHHOM OE30MaCHOCTH.

6) IlpoBecTH BBIYMCIHUTEIbHBIC SKCICPUMEHTHI M MPOAHATM3UPOBATH
pe3yIabTaThl SKCIEPUMEHTOB U HAOIIOACHUH.

7)  OdopMHTH OTYET IO UTOraM MMPAKTHUKH.

3.3. [IpuMepHbIi epeyeHb PadoOT HA ITANAX MPOXO0KIAEHUSI
NMPOM3BOACTBCHHOU NMPAKTUKHU
Oran 1.  MHCTpyKTak  TpakTHUKaHTa 1O MPOXOXKICHUIO
MIPOU3BOJICTBEHHOM MPAKTUKHU.
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IIpumepHnuwiii nepeuenv pabom:

[ToceTuTs opraHu3zalMOHHOE COOpaHUE MO MPAKTUKE M TOJYYUTH
UHIUBUIyaIbHOE  3adaHue. (O3HAKOMUTBCA C  LEMsIMH, OO0beMaMu
(TpyAOEMKOCTh B 3a4€THBIX €IMHMIAX), CPOKAMH NPAKTUKH, HU3YUUTh
pabounii rpaduk (TIaH) MPAKTUKH, a TaKke TPeOOBaHMS K pe3ysbTaram
0oOy4eHUs B IEPUOJI MPOXOKIACHUS TPAKTUKHU.

[IpolT MHCTPYKTAXK MO MPOXOKICHUIO MPOU3BOJICTBEHHON MPAKTUKHU
Ha Oaze mnpakTuku. O3HAKOMUTBCS C HWHCTPYKIUSAMH [0 TEXHHUKE
0€30IacHOCTH, TOKAPHOM O€30MacHOCTH, TPEOOBAaHUSIM OXpaHbl TpyHa, C
paBUIaMU BHYTPEHHETO PaclopsiiKa.

Ortan 2. M3yyeHne HOPMATHUBHBIX JAOKYMEHTOB, PErIAMEHTUPYIOIIHMX
pabory.

IIpumepHnwiii nepeuenv pabom:

N3yunTh HOpMATHBHBIE JOKYMEHTBI: MHCTPYKIMHU MO OXpaHe TpyAa,
JOJKHOCTHBIE OOS3aHHOCTH, IIpaBWjIa W PACHOPSAKU 11 OOBEKTOB M T.I.
CocTaBuUTh KOHCHEKT, COAEPXKAIIMK KpPAaTKOE COAEpKAaHUE  KAXKIOrO
nokymenTta. OnpenenauTs cepy NpUMEHEHUs JOKYMEHTA.

Oran 3. CocTaBuTh IUIaH paboOdYero [HS, TNpaBuia MOBEICHUS Ha
paboueM MecTe, C YYETOM BBIIOJIHEHHS] HOPM OXpaHbl TpyJAa U TpeOOoBaHUU
0€30MacHOCTH Ha MPEINPUATUN

IIpumepHnuwiii nepeuenv pabom:

CocraBuUTh IUIaH BBINOJIHEHUS 3aJaHUN MPAKTUKH COIVIACHO CpPOKaM
PAKTUKU C YYETOM HOPM OXpaHbl TpyAa U TpeOoBaHUI1 0€30MacCHOCTH.

PazpabGoraTe oOmmii mian pabouero AHS C yKa3aHUEM IEPEPHIBOB,
PEKOMEHTyEMBIX 310pPOBbECOEPETAIONINX TEXHOJIOTUH.

Pa3paboraTe NOpAIOK NPOBEACHHS TMEPEPHIBOB I KOHKPETHBIX
YCIIOBUH TpyJa C yU€TOM 3/I0pOBbEeCOEPETaIOINX TEXHOIOTUI (YIpaKHEHUS,

YCJIOBUSI IIEPEPHIBA).
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BoisaBUTh onacHbele U BpeAHble (AaKTOPhI, CBA3aHHBIE C BHIMOIHAEMbIMU
poheCCHOHAIBHBIMU  O0S3aHHOCTSAMU M CHEIU(PUKONM MecTa MPaKTHKH.
KnaccuduimpoBats UX U CTENEHb BIUSHUSL.

PazpaboTaTh npoueaypsl 1 MEpONPUATHSI UHIAUBUIYIBHOM 3aIIUTHI OT
(haKTOPOB BPEIHOTO BIIUSHUSI.

Jdran 4. IIpuMeHeHHME TUIIOBOM MAaTEMAaTUYECKOM MOJEIU U
HUCCIIEJIOBAHIE €€ CBOMCTB.

IIpumepHnwiii nepeuenv pabom:

Omnucanne 00beKTa MOJICITUPOBAHHSI.

ConepkaresbHasl MOCTAHOBKA 3a/1a4H.

Pa3paboTka TexHHWYECKOro 3aJaHusi Ha pa3padOTKy MaTeMaTHYeCKON
MOJICTIH.

@opMyIMpOBKa KOHLIENTYAJIbHOW U MATEMATUYECKOW MOJIEIIN.

KadecTBeHHBII aHAIN3 W TPOBEPKA KOPPEKTHOCTH MATEMATHYECKOU
TIOCTaHOBKH.

Oran 5. Pa3paboTka (BbIOOp) MaTEMAaTHYECKUX METOJOB PEILICHHUS.

IIpumepHnwiii nepeuenv pabom:

Bb160p METOI0B pellieHuUs.

AHanuTH4eckoe penieHue (Mpu BO3MOXKHOCTH).

Br10op uncnennoro Meroa.

Jrtamn 6. PazpaboTka anropurma pemieHus.

lIpumepnoli nepeuenv pabom.:

ANTOpUTM pelieHus 3ajlaud pa3padaThiBaTh HA €CTECTBEHHOM SI3bIKE
WM B BHUJAC CXeMbl (Ha OCHOBE OTEUECTBEHHBIX WM 3apyOekKHBIX
CTaHJapPTOB).

[Ipoanamm3upoBaTh CBOMCTBA alTOPUTMOB (3(PHEKTUBHOCTH, CKOPOCTH

CXOJAUMOCTh H T.1.).
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Oran 7. [IporpammHas peanuzanus pa3paOOTaHHOTO aIrOpPUTMA C
Y4ETOM OCHOBHBIX TpeOoBaHUN MH(POPMAIITMOHHONW 0€301acCHOCTH

IIpumepnsiii nepeuens pabom:

Bri6pate cpeny amns peanusanuu aaropuTMa.

PeanusoBath anropurm.

HpOBCpI/ITB AICKBATHOCTb MOJICJIM Ha TCCTOBBIX IIPUMCPAX.

[IpoBeputh COOTBETCTBHUE TpeOOBaHUSIM uH(popMarmoHHO
0€30MacHOCTH.
Oran 8. IIpoBecTd  BBIUMCIAUTENBHBIE  DKCIICPUMEHTBHl U

MIPOaHaIU3UPOBATh PE3YIbTAThl SKCIIEPUMEHTOB U HAOIIOICHUA.
IIpumepHnwiii nepeuenv padbom:
CocCTaBUTH IJIaH BRIYUCIUTEIBHOTO SKCIIEPUMEHTA.
[IpoBectn UCCIIEJOBAaHHE pe3yJIbTaTOB MaTeMaTU4ECKOTO
MOJICJIUPOBAHUS 110 COCTABICHHOMY IIJIaHY.
O0600MUTE Pe3yabTaThl IPOBEICHHOTO UCCIEIOBAHUS.
Itan 9. OpopMUTH OTUET MO UTOTaM MPAKTUKHU.
Cm n.4 nacmoawux Memooudueckux yYKa3aHu.
Ha nporsizkeHUM Bcero mnepuoaa NMpPakTUKHM BeITOTHATE mopydeHUs
PYKOBOJUTENS TPAKTUKU OT OpPraHu3alli, COIVIACHO JEATEJIbHOCTH
npeanpusatus (OTaena, CIy>KObl) M B3aMMOJACHCTBOBaThH C COTPYIHUKAMHU

OpraHu3aluu JJIA BBIITOJIHCHUA SaﬂaHHﬁ.

Bces oTuetHas nokyMeHTanus 10 MPOU3BOJICTBEHHOW MPAKTUKE TOJKHA

OBITH NpeaACTaBJICHA PYKOBOAUTCIIIO TIPAKTUKHU OT By3da HC IIO3AHCC JABYX

BHGI\/JI IMOCJIC OKOHYAHUA ITPAKTUKH.
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4, TPEBOBAHUS K OTYUETY 110 HPOHSBOZ[CTBEHHOﬁ
IMPAKTUKE
OTyeT NOMKEH COJACpPKaTh MOJPOOHOE OMUCAHUE BCEX BBIMOJIHEHHBIX

UHIUBUIyaIbHBIX 3a1aHuid. OdopMieHrne OTYETHON TOKYMEHTALUH JTOJKHO
COOTBETCTBOBATh T'OCYAapCTBEHHOMY CTaHAAPTY O(POpPMIIEHUS JOKYMEHTOB.
TexcroBoe omucaHue B OTYETE JOJDKHO OBITH JOCTATOYHO KpaTkuM. OHO
MOXET  COMPOBOXIATHCS  CTAaTUCTUYECKOM  HMH(pOpMAaIMe, CXeMaMH,
rpadukamMu, TabIUIIAMU.

OO0s13aTeNbHBIMU CTPYKTYPHBIMH 3JIEMEHTAMH OTYETa SIBJIAIOTCS LEb U
3aa4d  NPAKTHKHA;, OINMCAHWE IPOILeCCa BBINOJHEHUSA 3aJaHus C
KaYeCTBEHHbIMM M KOJMYECTBEHHBIMH XapaKTEPUCTHKaMHU; OOOCHOBaHUE
TEXHUUYECKUX U TEXHOJIOIMYECKHX CIIOCOOOB BBIMOIHEHMS 3aJaHusl. CTyIeHT
MOET OTMETHUTh COJAEpPKaHWE BCTPETUBLIMXCS 3aTPYyAHEHUN U CIIOCOOBI MX
IIPEOI0JICHUM.

PaGora 1mo  cocTaBieHMIO ~ OT4Y€Ta  IPOBOAMUTCS  CTYJEHTOM
CUCTEMATHYECKM Ha IPOTSHKEHMM Beero nepuoaa npaktuku. [locie
3aBEpUICHMS KaX/I0Tr0 dTana NpakTUKU CTYJeHT 00padaThIBaeT HAKOTICHHBIHI
MaTepuall, MOCIEI0BATEIIBHO M3JIaracT €ro W NPEACTABISECT Ha IPOBEPKY
PYKOBOJUTENO OT MPEANPUATHS M PYKOBOAUTENK OT By3a, B KOHIIE
IPAKTUKHA OKOHYATEIbHO O(POPMIISIET OTYUET.

Ot4der, yAOBIETBOPSIOMIMNA  TNPEABSIBISIEMbIM  TPEOOBAHMUSIM K
COJEp)KaHWIO M O(QOPMJICHMIO, TIOCIE  HUCHpPABJICHUS  3aMEYaHHil
pPYKOBOAMTENA (€CIIU OHU UMEIOTCA) MPEACTABISETCS Ha 3aUeTe.

OTyer 1O NPOW3BOACTBEHHON MpakTUKE OQGOPMIIIETCS B BHJE
HNOSICHUTEIBHOM 3aIUCKU (TEKCTOBOTO JOKYMEHTA).

IlosicHuTenpHAs 3amMCKa K OTYETY AOJDKHA COJNEPKATh CIEAYIOLINE
DJIEMEHTHI:

— TUTYJIbHBIN JIUCT;
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— WHJIUBUyAJIbHOE 3aJIaHUE;

— coAepKaHUE;

— BBE/ICHUC;

— OCHOBHAas 4acThb;

— 3aKJII0YCHUE;

— CITMCOK MCII0JIb30BaHHBIX HCTOYHUKOB;

— IIPUJIOKEHUSL.

B npuBegeHHOM CHHCKE BCE CTPYKTYPHBIE 3JJIEMEHTBI KpPOME
NPUJIOKEHUN SABISIOTCS 00s13aTebHBIMU. [IpUiioxkeHust BKIIOYAIOT B OTYET
pU HEOOXOIUMOCTH.

HaummeHOoBaHMs CTPYKTYpHBIX JJIEMEHTOB TEKCTa IOACHUTEIBLHON
3allUCKH, YKa3aHHBIE BBIIIE, CIYXaT 3arojOBKaMH M HE HYMEPYIOTCS.
HckiroueHre coCcTaBIsieT OCHOBHAS YacCThb.

HanmmvenoBanue "OcCHOBHass YacTh' B 3arojJOBOK HE BBIHOCUTCS;
3aroJ0BKH Pa3/ieioB OCHOBHOM YacTu (hOPMYIUPYIOTCS B COOTBETCTBUU C €€
COJCP)KAaHUEM U UM MIPUCBANBACTCS CKBO3HAsI HyMEpalysl.

TuTyJbHLIN JUCT M JIUCT 32AHUA.

TUTynbHBIA JTUCT W JIUCT WHIUBUAYAJTBHOTO 3aJaHus (paboumii miiaH
(rpadpuk) TpPaKTUKH)  BBIMOJHSIOTCS MO  YCTAHOBJIEHHBIM  (opMam
(mpunoxkenue 1, mpunoxenue 3).

Conepmanne AJOJDKHO BKJIKOYA4Tb HAKMMCHOBAHHMC BCCX pPa3aciosn,

NoApa3/IeJIOB U MyHKTOB C YKa3aHUEM UX HOMEPOB, U HOMEPOB CTpPaHMII, HA
KOTOPBIX Pa3MEIIaeTCs HAayajao JaHHBIX pa3feioB (MOApa3AesioB, MMYHKTOB).
Bce npuioxenuss (Mpu HAIWYUM) JOJDKHBI  OBITh  MEPEUYUCIICHBI B
coJiepKaHuu pabOThl C YKa3aHHMEM MX HOMEpPOB U 3arosioBkoB. CoaeprkaHue
BKJIFOYAIOT B 00111€€ KOJMYECTBO JIMCTOB IAHHOTO JIOKYMEHTA.

BBegenne [0MKHO coaepxaTh OOLIME CBEACHHUS O MPOJAEIaHHOM
paboTe (aKTyaJlbHOCTh, UCIOJb30BAaHHBIC METOJbl U JITOPUTMbI U T.N.). B

HEM H€O6X0)II/IMO MNECPCUHUCIIUTD LCJIb U 3aa49U IIPAKTUKH.
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[lenn wm 3amaum NMpaKTUKW, NPUBEACHHBIE B pasziesie 1 HacTosAmmMx
Meroauyeckux — ykazaHuM, JOJDKHBI  OBITh  CKOPPEKTUPOBAHBI  IOJ
KOHKPETHBIE YCJIOBUSl TMPOXOXKACHUS NPAKTUKUA (C y4dyeToM creuupuku
WHJIUBUYyJIbHOTO 3a/1aHUs).

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

OcHoBHasl 4acTh H0JIKHa COACPIKATh OIIMCAHHMEC OCHOBHBLIX HTOI'OB

npakTUkyd. CTyIeHT MOAPOOHO ONMHUCHIBAET PE3YJIbTAT BBINOIHEHUS KaXK10TO
3aJJaHus U J1€7aeT 00OCHOBAHHBIE BHIBO/IBI.

IIpumepHass CTpyKTypa U COIAEp)KaHUE OCHOBHOM 4YacTH OTYEeTa II0
IIPOM3BOJCTBEHHON IIPAaKTUKE MPUBEAEHA B pas3deie S HACTOALIUX
MeTtoauueckux yKa3aHuu.

Jakaouenne. B 3akmroueHnn 0000IAr0OTCs HAOMIONCHHUS, CCIIaHHbBIC

BO BpeMs MPOXOXKIACHUS MPAKTUKU U (POPMYIHPYIOTCSI OCHOBHBIE BBIBOJIBI,
OTPAXKAIOUIUE KAXKIbIN ATar. YKa3bIBalOTCA HauOoJiee 3HAUMMBbIE PE3YIbTaThl
paboThl, MpeAsiaraloTcsi PEKOMEHJAUUU OTHOCUTEIBHO BO3MOKHOCTEU
UCIIOJIb30BaHUS MAaTepuajoB M  pe3yiapTaroB pabdotel. Kpome Toro,
OoOydJaronuics MOXKET yKa3aTh HAMpaBJICHUE NaIbHEHUIIUX HCCIEIOBAaHUN B
paMKax pa3BUTHs JAaHHOW 3aJ1a4H.

ChucoK MCI0J1b30BAHHBIX HCTOYHHKOB AOJIZKCH BKIIIOYATh IICPCUYCHDb

MH(OPMALIMOHHBIX UCTOUYHUKOB, KOTOPBIE OBUIM MCIOJIB30BaHbI B padoTe U
CCBUIKM Ha KOTOPBIE UMEIOTCA B TEKCTE OTUYETA.
Crnucok autepatypbl oopmIIIeTCs B COOTBETCTBHM C TpeOOBaHUSMU

I'OCT P 7.0.100-2018.

Ipumepwr bubnuocpaguyecko2o onucanus UHGOPMAYUOHHBIX UCTIOYHUKOB

no I'OCT P 7.0.100-2018

JJIEKMPOHHbLE U30AHUA:
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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. Opranu3zanus paboThl Ha paboueM MecTe

2.1. HopMaTtuBHbBIEC TOKYMEHTBI, pErIaMEHTUPYIOIINE padboTy

2.2. I1nan pabouero aHs, MpaBUIa MOBEICHUS Ha pabouyeM MecTe

2.3. TpeGoBaHus 6€30MaCHOCTU Ha paboueM MecTe

3. Onucanue pemieHus npodeccuoHaIbHON 3aaun (Ha3BaTh MO TEMeE

UCCIIEIOBAHMS)

3.1. Ucnonb3yemble MaTeMaTHYECKUE MOJEIN U METObI PEIICHUS

3.2. AITOpUTM, €0 MPOrpaMMHasi peajiu3alusi U TECTUPOBAHUE

3.3. Pe3ynbTaThl BBIUUCIUTEIBHBIX IKCTICPUMEHTOB

4. 3aKIoueHue

CHnucok UCHoJIb3yEMbIX UCTOYHUKOB U JINTEPATYPHI

[Tpunoxenue A - Kog nporpammsl

ITpunoxenne b — IlpeseHraumss I 3al(UTBI  PE3YJILTATOB

UCCIIEIOBAHUS

OcHOBHAad 4acTh OTYETA — I1.11. 2-4.

5.1. Opranusanus padoThl HA padoyemM MecTe.

B mepBom paszgene OCHOBHOM YacTH OTYETA MO IPOM3BOJICTBEHHOMU
MPAKTUKE COJCPXKUTCS KpaTKas XapaKTEPUCTHKA MPEANPUITUS U padouero
MecTa, TMepedYeHb MpeArnoJiaraeéMblx padoT U TpeOOBaHUS TEXHUKH

0€30I1aCHOCTH.
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JIist  yCHemrHoro MpOXOXACHUS MNPAKTUKU W HAMKHCaHUS TEePBOTO
pazzmena otyera OOydYarolUMWCA JOJDKEH MOAPOOHO O3HAKOMUTHCS C
HOPMAaTUBHBIMU JOKYMEHTaMH, periiaMeHTUPYIOIIUMHU TEXHUKY
0€301MMacHOCTH, BBISIBUTH BpeAHbIe (haKTOPhI MPOU3BOJICTBA M OKPYKAIOIIEH
CpeIbl ¥ U3YUYUTh CTAaHJAPTHHIE METOJbI 3AIUTHI U MPOYUIAKTUKYI BIUSHUS
3TuX (akTopoB. Ha ocHOBE 3THUX aHHBIX O0YYaIOMIMNACS JOHKEH COCTABUTh
wiaH pabodero JHS Ha MECTE€ IPOU3BOJCTBEHHONW NPAKTUKU U ILJIaH
pOoGUIAKTUIECKUX 3aHIATHH.

5.1.1. HopmaTuBHbIE JOKYMEHTBI, PErJIaMEHTUPYIOLIUE PadoTy.

Pesynprarel aHanmu3a HOPMATUBHOM JOKYMEHTAIMM MOTYT OBITh
NpeICTaBICHbl B BHJAE TaONUIBI C YKa3aHUEM BBIXOJHBIX JaHHBIX
JOKYMEHTOB, OCHOBHOT'O COJEpXaHUSI U OCOOCHHOCTEH MpPUMEHEHUSI.
OTnenpbHO MOXHO BBIIECTUTH TOKYMEHTHI, PETIAMEHTUPYIOIINE MTOBEACHHUE B
Ype3BbIYANHBIX CHUTYyallUsAX — OCOOEHHOCTH »SBaKyallud W JCHCTBHUS C
uH(popManren 1 uICTOYHUKaMHu HHpopmanuu Bo Bpemst YC.

5.1.2. Ilnan paGouero nHs, NpaBujia MOBEACHUS Ha paboyeM MecTe

[Ipu dbopmupoBanuu 1iaHa padodero AHS W IJIaHA MPAKTUKHU B ILIETIOM,
BaXHO YUMUTHIBATh PEKOMEHIallMU MO pab0oTe C BRIUUCIUTENbHON TEXHUKOM.

5.1.3. TpeGoBanust 6€30MaCHOCTH Ha pabouyeM MecTe

JUis  ycrenrHoro TPOXOXKIACHUS TMPAKTUKH W HAMUCaHUS TEPBOTO
pazznena oT4yeTa OOYy4YaroUIMKCS JIOJKEH TMOJPOOHO O3HAKOMUTBHCS C
HOPMAaTHUBHBIMHU JTOKyMEHTaMH, pErIaMeHTUPYIOIIUMHU TEXHUKY
0€30MacHOCTH, BBISIBUTH BpeAHbIe (haKTOPhI MPOU3BOJCTBA U OKPYKAIOIIEH
CpeIbl ¥ U3YYHUTh CTaHJAPTHBIE METOJIbI 3aIIUTHl U MPO(PHIAKTUKY BITHSHHSI
aTuX (¢akropoB. Ha ocHOBaHMM JaHHBIX HOPMATHUBHBIX JOKYMEHTOB,
MOJIO)KCHUN  TEXHUKW  OE30MacHOCTH W CTaHAapTOB  OE30MacHOCTH
oOy4aromuics JOMKEH BBISIBUTH OINACHBIE M BpEIHbIE (DAaKTOPHI BHEIIHEH

Cpepbl, CBSA3aHHBIC C MPO(PECCHOHATBHBIMU OO0S3aHHOCTSAMH M CHEITH(PUKOM
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MECTa NPAKTUKH, W MPEIJIOKUTh MEPbl HHIWBUAYAIBHOM 3alllUTBI OT
dbakTopoB BpeaHOro BiMsAHUA. OOydyarONUMHCS JOKEH MPeaTyCMOTPETh
IpaBUJIa TIOBEJICHUS HAa paboyeM MeCTe MPU BO3HUKHOBEHHH UPE3BbIYANHBIX
CUTYaLUH.

B Ttabnuue 5 mnpeacTtaBieHbl TPEOOBaHUSI K COJCPKAHUIO JAHHOTO
paszena.

Tabmuma 5 - TumoBble OIEHOYHBIE CpEeACTBa pasjaena «OpraHuzaius

paboThl Ha paboueM MecCTe

Pesynprar  BbmonHeHHs | OnieHOYHBIE cpecTBa (TpeOOBaHUS, KOHTPOIBHEIE BOIIPOCH)
3aJjaHus

[lepeuens HopMaTuBHBIX | TpeOoBaHMS K CTPYKTYpE U COACPIKAHHIO MEPEUHs] HOPMATHBHBIX

JIOKyMEHTOB, JOKYMEHTOB:
perIaMEeHTUPYIOIIHX 1. Yka3aHue Ha3HAUYEHUS U BBIXOJHBIX JAHHBIX JOKYMEHTa (MHCTPYKLIHUU
pabory. 0 OXpaHe TPYAa, NOJHKHOCTHBIE 00SI3aHHOCTH, IPAaBUIIA M PACTIOPSIKH

IUIST OOBEKTOB)

2. Kpatkoe conepkaHue JOKyMEHTa

3. Ciepa npumeHEeHHS TOKYMEHTA

OnIpoHaTBHO MOXKET BEITIOHATHCS B BUE TAOIUITHI

[lnan pabouero Hs, TpeboBaHus K CTPYKTYpE M COACPIKAHUIO TUIAHA:
[IpaBUJIa IIOBEICHUS Ha 1. I1nan BBINOIHEHUS 3aJaHUN IPAKTUKK COTJIACHO CPOKAM MPAKTHKHU
pabouem Mecte 2. YdeT HOpM OXpaHbl Tpyia u TpeboBaHul 0€30MaCHOCTH.

5.2. Onucanue UCNOJIb3yeMOH MATEMATHYECKON MO/IeJIH.

Heo0xoauMoCTh MaccoBOro TMOCTPOCHHS Mojelie moTrpedoBasia
pa3pabOTKU MPaBWI U MOJXOJ0B, KOTOPBIE MO3BOJIMIM CHU3UTH 3aTpaThl HA
pa3paboTKy MoOJeleil W YMEHBIIUTh BEPOATHOCTh TOSIBJICHUS TPYIHO
YCTPAaHUMBIX BHOCHEACTBUM omuOoK. [Iporecc mocTpoeHus mooOoH
MaTeMaTUYeCKOM MOJEIM MOXKHO TMPEJICTaBUTh IOCJIEI0BATEIHHOCThIO
JTaMoB:

Obcnedosanue 00vexma MoOeIUPOBAHUSL.

OcHoBHOM EJIBIO JTAaHHOTO JTama  SIBISETCA MOATOTOBKA
COJICP)KATEJIbHOM  TMOCTAHOBKM  3aJa4yd  MOJICTTMPOBAHMS:  IEpPEUHS
chOpMYJIMPOBAHHBIX B COJEpKATEILHON (CIOBECHOU) (POopMe OCHOBHBIX
BOIIPOCOB 00 0OOBEKTE MOJICTUPOBAHUSI.

Oran O6CJ'IGJIOBaHI/I$I BKJIIFOYACT CJIICAYIOIINC pa6OTBII
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- THIATENIbHOE O00CienoBaHHEe O0BEKTa MOJIECIUPOBAHUS C LEIBIO
BBISIBJICHUSI OCHOBHBIX (DaKTOPOB, MEXaHHW3MOB, BIMSIONUX Ha €ro
MOBEJICHUE, OINpPEIEICHUs COOTBETCTBYIOUIUX IMapaMETPOB, MO3BOJISIOIIUX
OTHCHIBATH MOJIETUPYEMBI OOBEKT;

- cOop W TpOBEpKa HMEIOIIUXCS JKCHEPUMEHTAIBHBIX IaHHBIX 00
00BbEKTax-aHajJorax, MNPOBEICHHE MPU HEOOXOAUMOCTH JIOMOJIHUTEIIbHBIX
IKCIIEPUMEHTOB;

- AHaJUTUYECKUM 0030p JUTEpaTypHbIX HCTOYHUKOB, aHAIU3 U
CpaBHEHUE MEX]y CO0OI MOCTPOEHHBIX paHEee MOJAENEW JAHHOTO OOBEKTa
(11 MOAOOHBIX PacCMAaTPUBAEMOMY OOBEKTY);

- aHanu3 U 00O00OIIeHNEe BCEro HAKOIJIEHHOTO MaTepuana, pa3padoTka
oO1Iero miaHa Co3AaHMsI MATEMAaTUYECKON MOJIEIH.

Ha ocHoBe cobOpanHoii uHpopmaiuu 00 OO0BEKTE MOACTUPOBAHUSA
dbopmynupyercst coAep)kareilbHas IOCTAaHOBKA 3aJayd  MOJEIUPOBaHUS,
KOTOpasi, KaKk MpPaBHJIO, HE ObIBAET OKOHYATEIHHOW M MOXET YTOUHSATHCSA U
KOHKPETH3UPOBATHCS B MPOIECCE pa3pabOTKU MOJIEIH.

Becb  coOpannblii B pe3ynbrare  OOCJIE€IOBaHHS  Marepua,
coJiep)kareibHasi TOCTAaHOBKA 3a/Jayd MOJETUPOBAHUSA, TOTOJHUTENbHbIE
TpeOOBaHUSI K pealu3alud MOJEIM U MPEJICTABICHUIO PpPe3yJIbTaTOB
OQOpMIISIIOTCS B BHUJE MEXHUUECKO20 3A0aHus Ha TPOCKTUPOBAHUE U
pa3pabOTKy MOJIEIIH.

Konyenmyanvnas  nocmamnoska — 3a0auu  MOOeIUposaHus -
chOpMYITUPOBAHHBIN B TEPMUHAX KOHKPETHBIX JUCHUIIINH ((PU3MUKH, XUMUH,
OMOJIOTUM U T.JI.) IEPEUYECHb OCHOBHBIX BOIIPOCOB, MHTEPECYIOIIMX 3aKa3uHKa,
a TaKXKe€ COBOKYMHOCTb THIIOT€3 OTHOCHUTEIIBHO CBOMCTB M TOBEACHUS
00BbEKTa MOJICTTUPOBAHMUS.

Ha  ocHoBanuu  cojepkaTeabHOM  MOJAEIH  pa3padaTbiBaeTCs

KOHICIITYaJIbHAsA, WIN «CCTCCTBCHHO-HAY4YHAS» ((1)1/13I/II-ICCK3.$I, XUMHNYCCKasd,
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Oovonornyeckass ¥ T.JA.), IOCTAaHOBKA 3aJaud MOJEIUPOBAHUS, CIIyXKarias
OCHOBOM ISl KOHIIENITYaJIbHOW MOJIENI O0BEKTa.

KonnentyanbHast MOJIENb CTPOUTCSL KAK HEKOTOPAsk UACATU3UPOBAHHAS
MoOJiellb OOBEKTa, 3aluMcaHHas B TEPMUHAX KOHKPETHBIX (Hampumep,
€CTECTBEHHO-HAYYHBIX)  aucuuIuiMH. i »storo  opmynupyercs
COBOKYIHOCTh THUIIOTE3 O IIOBEICHUU OOBEKTAa, €r0 B3aUMOJICUCTBUU C
OKpY’KaroUIEW Cpeaoi, N3MEHEHUU BHYTPEHHUX IapamMeTrpoB. Kak mpasuio,
OTU TUIOTE3bl MPABIONOJAOOHBI B TOM CMBICIE, YTO JIsI UX OOOCHOBaHUS
MOTYT OBITh TIPUBEIECHBI HEKOTOPHIE TEOPETUYECKUE  JOBOJLI U
UCIIOJIB30BaHbl AKCIIEPUMEHTAIbHbBIC JTaHHBIE, OCHOBAHHBbIE Ha COOpPaHHOM
panee wuHpopmanuu 00 o00bekTe. CorjlacHO TMPHUHSITBIM THUIOTE3aM
OTIPEIEISAETCS MHOKECTBO MApaMETPOB, OMHUCHIBAIOIIUX COCTOSIHUE OOBEKTa,
a TaKXe IMEepPEYCHb 3aKOHOB, YNPABISIOMIMX W3MEHEHHEM U B3aUMOCBS3bIO
ITUX MAPAMETPOB MEXKIY COOOIA.

Cnemyer OTMETUTh, UYTO KOHIENTyajdbHas IIOCTAHOBKA 3aJlaud
MOJICTTUPOBAHUSI B OTJIWYUE OT COJEPKATEIbHOW MOCTAHOBKHU HCIIOJIb3yeT
TEPMHUHOJIOTHUIO KOHKPETHOUW TUCIUTIIIUHBI

Mamemamuueckas nocmanoska 3a0a4u MOOEaAUPOSaAHUs.

3aKoHUYCHHas KOHIIENTyaIbHas MOCTaHOBKA MO3BOJISIET
chOpMYIUPOBATh MaAMeMamuidecKylo HOCMAaHoOBKy 3a0ayu MOJEIVPOBAHUA,
BKJIIOYAIOIIYIO COBOKYNHOCHb PA3IUYHBIX MAMEMAMUYECKUX COOMHOULEeHU,
ONUCHIBAIOWUX NOBEOEHUE U CBOUCMBA 0OBbEKMA MOOEIUPOBAHUS.

COBOKYITHOCTh MAaTEMATHYECKUX COOTHOUIEHUW OMNpENeNsieT BUJ
oneparopa mojenu. Haubosee nmpoctsiM OyAeT orepaTop MOJEIH B CiIyyae,
€CIM OH TIPEJCTaBJICH CUCTEMOM aireOpanueckux ypaBHeHHil. [1ogo0HBIC
MOJIeJIA MOKHO Ha3BaTh MOJACISIMU ANNPOKCUMAYUOHHO20 MUNd, Tak KaK JIJis
WX TOJy4YEHUsT YacTO HCMOJb3YIOT pPa3IUyHbIE METO/bl aANMpPOKCUMAIUU

HMCIOIUXCA  OKCICPUMCHTAJIBHBIX JdHHBIX O IIOBCACHHH  BbIXOJHBIX
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napaMeTpoB OOBEKTa MOJCIUPOBAHUA B 3aBUCUMOCTH OT BXOJIHBIX
[apaMeTPOB M BO3JCHCTBUN BHEIIHEW CpPEAbl, & TAKXKE OT 3HAYECHUU €ro
BHYTPECHHHUX MapaMETPOB.

Onnako o0JacTh NPUMEHEHUST MOJIEIEH MOJOOHOTO TUIIA OrpaHUYEHA.
Jiga co3maHus MaTeMaTUYEeCKUX MOJEJEH CIIOKHBIX CUCTEM U IIPOLIECCOB,
NPUMEHUMBIX IS I[IUPOKOrO KJacca pealibHbIX 3ajady  Tpedyercs
MIPUBJICUCHHE OOJIBIIIOTO 00BbeMa 3HAHUM, HAKOIIJICHHBIX B pacCMaTpUBaEMOM
TUCHMIUIMHE (a B HEKOTOPBIX CiIydasX W B CMEXHBIX obOjactax). B
OOJIBIIIMHCTBE JAUCHUIUIMH (OCOOCHHO €CTECTBEHHO-HAYUHBIX) 3TH 3HAHUS
CKOHIEHTPUPOBAaHbl B aKCHUOMAaxX, 3aKOHAX, TEOpEMaxX, UMEIIIUX YETKYIO
MaTeMaTU4YeCKyro (hOPMYITUPOBKY.

CrnemyeT OTMETHTh, YTO BO MHOTHX OOJIaCTSIX 3HAHWN (MEXaHHKE,
dbu3uke, OMOJOTUM U T.JA.) IPUHATO BBIACIATH: 3aKOHBI, CIPABEIUBBIC IS
BCEX OOBEKTOB HCCJIEAOBAaHMSA TaHHOW 00JAaCTH 3HAHWH W COOTHOIICHHS,
OMUCHIBAIOIIUE TTOBEICHUE OT/ACIbHBIX 00OBEKTOB UJIM UX COBOKYITHOCTEH.

K umcny mnepBbix B (u3nke M MEXaHUKE OTHOCATCS, HaIpUMeEp,
ypaBHEHHsl OajlaHCa MacChl, KOJWYECTBA [BW)KCHHUS, HDHEPTrUU H T.1.,
CIIpaBeIJIMBBIC MPH OMPEACIICHHBIX YCIOBUSIX IJIs JIIOOBIX MaTepHaIbHBIX
T€JI, HE3aBUCUMO OT MX KOHKPETHOIO CTPOCHUS, CTPYKTYpPhI, COCTOSIHUS,
XUMHUYECKOTO COCTaBa. Y PaBHEHUS 3TOr0 KJlacca MOATBEPKAECHBI OTPOMHBIM
KOJIMYECTBOM  3KCHEPUMEHTOB, XOpPOIIO W3Yy4Y€HBI M B CHJIYy 3TOTO
MPUMEHSIIOTCSI B COOTBETCTBYIOIIMX MATEMAaTHYECKUX MOJEIAX  Kak
JIAHHOCTb.

CooTHotieHusl BTOpOro kjiacca B ()U3MKE M MEXaHUKE Ha3bIBAIOT
ONPEACISIONMMH, WM (PU3NUYECKUMH YpaBHEHHUSIMU, WJIM YpPaBHEHUSIMU
coctosinusg. OHM YCTaHaBIMBAIOT OCOOCHHOCTU TOBEACHUS MaTepHATbHBIX

O00OBEKTOB WJIM WX COBOKYIHOCTEU (Hampumep, KUIKOCTEH, Ta30B, YIPYTHUX
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WIN TUIACTUYECKUX Cped W T.JA.) MPU BO3JACUCTBUSX PA3IMYHBIX BHEIIHHX
(hakTOpOB.

B kadecTBe KJIacCCMUECKUX MPUMEPOB OIMPEACISIIONIUX COOTHOIICHUMN
MOXHO TPUBECTH 3akOH [yka B TEOpUU YNOPYroCTH WM ypaBHEHHUE
Knametipona it uaeanpHbIX  ra3oB.  O4YEBHAHO,  ONPEACISIFOIITNE
COOTHOIIICHUSI  JOJDKHBI ~ OTpakKaThb  pealbHOE  aTOMHO-MOJICKYJISIPHOE
CTPOEHHUE UCCIETYEMbIX MaTEPUATBHBIX 0OBEKTOB.

CooTHollleHHsT BTOPOTO KJlacca ropaso MEHee HM3y4eHbl, a B psle
CJIy4aeB MX MPUXOAUTCS yCTaHABIMBATh CAMOMY HCCIIEIOBATENIO (OCOOCHHO
IpU aHaIU3e OOBEKTOB, COCTOSIIMX M3 HOBBIX MarepuaynioB). Heobxomumo
OTMETHTh, YTO OIPEACISIFONINE COOTHOIIEHUS - 3TO OCHOBHOM DJIEMEHT,
«CepIIEeBUHA» 000N MaTeMaTH4YecKoNW Mmojaenu (U3UKO-MEXaHUYECKUX
npoiieccoB. IMeHHO omuOKY B BHIOOPE WM YCTAHOBJICHUH OMPEISIISIONINX
COOTHOIICHUH TIPUBOIIT K HEBEPHBIM PE3yJIbTaTaM MOJICTUPOBAHUS.

COBOKYITHOCTh MaTE€MaTHYECKHX COOTHOIICHUN YKa3aHHBIX JBYX
KJIACCOB OMNpEAEIIAET OnepaTop MoJeiau. B OOJBIIMHCTBE CilyyaeB onepaTop
MOJICNIA BKJIFOYAeT B ce0si CHUCTEMY OOBIKHOBEHHBIX TU(DPEepeHIINATbHBIX
ypaBHeHUH, auddepeHnaTbHbIX ypaBHEHWH B YaCTHBIX MPOU3BOIHBIX
u/unu  uHTerpoauddepeHanbubix  ypaBHeHul. Jlis  oOecneueHus
KOPPEKTHOCTH ITOCTAaHOBKHM 3aJadyd K CHCTEME YpaBHECHHH JTOOABIISIOTCS
HaYaJIbHBIC W/WIIM TPaHWUYHBIC YCJIOBHS, KOTOPHIC, B CBOIO OUYepedb, MOTYT
ObITh anreOpanueckumMu Win  AudepeHInaTbHBIMA ~ COOTHOIICHUSIMU
Pa3IUYHOTO MOPSIIKA.

MOXHO BBIIEIUTh HECKOJIBKO HamOoJiee PaclpOCTPAHCHHBIX THIIOB
3aJ1a4 JUIS CHCTEM YPaBHCHHIA:

- 3agaya Komm, B KOTOpOW MO 3aJaHHBIM B HadaJbHBIH MOMEHT
BPEMEHHU MTEPEMEHHBIM ONIPEACIIAIOTCS 3HAUCHHSI 3TUX UCKOMBIX TIEPEMEHHBIX

pInIb | JF000T0 MOMEHTA BPCMCHHU,;
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- HAYAJIbHO-TPAHWYHAS, WJIM KpaeBas, 3aJada, KOIJa YCIOBHS Ha
HCKOMYIO (DYHKITHIO BBIXOJIHOTO TMapameTpa 3aJat0Tcsi B Ha4aJlbHbI MOMEHT
BPEMEHH JJIsl BCEH MPOCTPAHCTBEHHOW OOJACTH M Ha T'PaHUIIC TMOCJICIHEH B
KaXJIbli MOMEHT BPEMEHHU (Ha UCCIIEyEMOM UHTEPBAJIE);

- 3aJ]ayd Ha COOCTBEHHBIC 3HAUECHUS, B (POPMYIUPOBKY KOTOPHIX
BXOJIAT HEONPENEIICHHbIE MMApaMeTpbl, OMNPEACISIEMbIE W3  YCIOBUS
KaueCTBEHHOTO W3MEHEHUsl TMOBEJICHMUs] CHUCTEMbI (Hampumep, mnoTeps
YCTOMYMBOCTH COCTOSIHUSI PABHOBECHUS WM CTAalMOHAPHOTO JBUYKEHHS,
MOSIBJICHUE IEPUOANYECKOTO PEKUMA, PE30HAHC U T.11.).

Kauecmeennvie ananuz u npogepka KoppekmHocmu Mooenu

JIns KOHTPOJsL MPAaBUWIBHOCTU MOJYYEHHON CHUCTEMbI MAaTE€MaTUYECKHUX
COOTHOIIIECHUH TpeOyeTCsl MPOBEACHHE Psijia 00513aTeIbHBIX MPOBEPOK:

- KoHTponmp pasMepHOCTEH, BKIHOYAONIMKA IPABUAIIO, COIVIACHO
KOTOPOMY TMPUPABHUBATHCA W CKJIAJBIBATHCS MOTYT TOJIBKO BEIWYUHBI
OJIMHAKOBOW pa3MepHOCTH. [Ipu nepexoe K BHIYUCICHUAM JaHHAs IPOBEpPKa
COYETAETCS C KOHTPOJIEM HUCIIOJIb30BAHUS OJHOM U TOU K€ CUCTEMBbI €IUHUII
JUISL 3HAYCHUHN BCEX MTapaMeTPOB.

- KoHTposib OPSIAKOB, COCTOSIIINI U3 TPyOOH OLIEHKH CPaBHUTEIBHBIX
MOPSAJIKOB  CKJIA/IBIBAEMBIX BEJIMYMH M HCKIHOYEHHUEM Majl03HAYMMBbIX
MapamMeTpoB.

- KonTpons xapakrepa 3aBUCMMOCTEHN 3aKJIIOYAETCA B MPOBEPKE TOTO,
YTO HANPABJICHUE U CKOPOCTh U3MEHEHUS BBIXOAHBIX MAapaMETPOB MOJEIIH,
BBITCKAIOIINE M3 BBIMCAHHBIX MAaTEMAaTUYECKUX COOTHOILICHUW, TAKUE, KaK
9TO CJEAYEeT HEMOCPEICTBEHHO M3 «(DU3NUECKOTO» CMBICIa H3y4yaeMOu
MO/IEJIN.

- KoHTposb 3KCcTpeManbHbIX CUTyallMil — MPOBEpPKA TOr0, KaKOW BHU/I
MPUHUMAKOT MATEMATUYECKUE COOTHOLICHUS, a TaKXKe Pe3yJbTaThbl

MOACINPOBAHUA, cClin IapaMCTpbl MOACIM MWK HUX KOM6I/IHaHI/IH
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IPUOJIMKAIOTCS K MPEAEIbHO JAOMYCTUMBIM JIJISl HUX 3HAYEHUSIM, Yallle BCErO
K HYJIO WIH OECKOHEYHOCTH. B MOIOOHBIX SKCTpPEMalIbHBIX CHUTYaIUsAX
MOJIeNIb YacTO YMPOIIAETCsl, MaTeMaTUYECKUE COOTHOIIEHUS MPUOOPETaIOT
OoJee HATJIAIHBIA CMBICH, YIIPOIaeTcs uX MmpoBepka. Hampumep, B 3agadax
MeXaHuKH JaepopMupyemMoro TBepAoro Tteina aedopmaius Marepuaia B
UCCIIeayeMOr 00JIacTH B M30TEPMHUYECKUX YCIOBUSX BO3MOJXKHA JIMIIL TIPHU
NPWIOKEHUN HArpy30K, OTCYTCTBHE K€ HArpy30K JOJDKHO TPUBOIUTH K
OTCYTCTBUIO JichOpMaIiiii.

- KoHTposIb TpaHWYHBIX YCIOBHH, BKIIOUYAIOIMIUNA MPOBEPKY TOTO, YTO
I'PaHUYHBIE YCIIOBUS JEHCTBUTEIHHO HAJIOXKEHBI, YTO OHU HCIIOJh30BaHBI B
IpoIecce MOCTPOCHHUS HCKOMOTO PEIICHHWS W YTO 3HAYCHHUS BBIXOIHBIX
napamMeTpOB MOJIETTH Ha CaMOM JIeJie yIOBIETBOPSIOT TaHHBIM YCIOBHSIM.

- Kontponb ¢uzmdeckoro cmpiciia — TpoBEpKa (PU3MUECKOTO WIIU
WHOTO, B 3aBUCHMOCTH OT XapakTepa 3aJayd, CMBICIa HCXOJHBIX U
MIPOMEKYTOYHBIX COOTHOIIEHUH, MOSBIISIONINXCS TT0 MEpe KOHCTPYHUPOBAHUS
MOJICIIH.

- KoHTponp Marematndyeckou 3aMKHYTOCTH, COCTOSIIHMN B IPOBEPKE
TOTO, 4YTO BBINIMCAHHAS CHCTEMa MAaTEMaTUYeCKUX COOTHOIICHUM J1aeT
BO3MOJKHOCTD, IPUTOM OJIHO3HAYHO, PEIINTH MIOCTaBJICHHYO
MaTeMaTH4eCcKylo 3aaady. Hampumep, ecnu 3amava cBenach K OTHICKAHUIO N
HEW3BECTHBIX M3  HEKOTOPOW  CHCTEMBI  aireOpamdecKux WU
TPAHCIUEHJCHTHBIX YPAaBHEHHM, TO KOHTPOJIb 3aMKHYTOCTH COCTOUT B
poBEpKe TOro ¢GakTa, 9TO YUCIO HE3aBUCUMBIX YPAaBHEHUN JOKHO OBITH N.
Ecnm X MeHbIe n, TO HaJAO YCTAaHOBUTH HEJIOCTAIONINE YPAaBHEHHUS, a €CIIU
ux OOJpIlle N, TO JUOO YpPaBHEHHS 3aBUCUMBI, JIMOO MPU HUX COCTABICHUHU
JomyiieHa omuoka. OHAKO eCIM ypaBHEHUS TOTY4YaloTCs U3 SKCIIEpUMEHTA
WIN B pe3yJibTaTe HaONIOJACHUN, TO BO3MOXXHA IMOCTAaHOBKA 3aJa4yH, MPHU

KOTOPOM YHCJIO YPAaBHEHUM TMPEBBIIACT N, HO CaMHU YPaBHCHUSA
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YAOBIIETBOPSIOTCS JIUIIb MPUOIMKEHHO, @ pelIeHUe UILETCs, HapuMep, 1o
METOAY HAaMMEHBIIINX KBaJApaToB. HepaBeHCTB cpenu yCIOBUM TaKkKe MOXKET
ObITh JI000€ YHMCIIO, KaK ATO ObIBaeT, HalpuUMeEp, B 3ajladyax JIMHEHHOTO
nporpamMmupoBanusi. CBOHCTBO MaTeMaTHYECKOM 3aMKHYTOCTH CHUCTEMBI
MaTeMaTUYECKUX COOTHOIIEHUM TECHO CBsi3aHO ¢ BBeJeHHBIM K. Aamapom
MOHATHEM KOPPEKTHO MOCTABJICHHOW MaTeMaTU4YeCKOM 3ajayu, T.e. 3ajJauH,
JUIsL KOTOPOM pEIlIeHHE CYIIECTBYET, OHO E€IUHCTBEHHO W HEMPEPHIBHO
3aBUCUT OT MCXOAHBIX JaHHBIX. B JaHHOM ciydae pelIeHHEe CUHTAeTCs
HEIMPEPBIBHBIM, €CJIM MAJIOMy U3MEHEHUIO UCXOJHBIX TAHHBIX COOTBETCTBYET
JIOCTATOYHO MaJio€ U3MEHEHUE PEIICHUS.

[loHsiTUE KOPPEKTHOCTH 3aJayd HMMeeT OOJIbIIOe 3HA4YeHUE B
OpUKIagHON MaTemaTuke. Hampumep, dYuCIEeHHBIE METOABI PEHICHUS
OMPAaBIaHO MPUMEHATH JHUIIb K KOPPEKTHO TMOCTaBJICHHBIM 3amadaM. [lpu
ATOM JaJIeKO HE BCE 3aJlaud, BO3HUKAIOIIME HAa MPAKTUKE, MOXXHO CUUTATh
KOPPEKTHbIMU  (HampuMep, TaK Ha3blBaeMble  OOpaTHBIE  3a7auH).
JloKka3arenbCTBO KOPPEKTHOCTH KOHKPETHOM MAaTE€MAaTHUYECKOM 3aJauu —
JOCTaTOYHO CIIOKHAs MpoOsieMa, OHA peIieHa TOJBKO [JIsi HEKOTOPOTO
KJlacca MaTEeMaTUYeCKH IOCTaBIEHHBIX 3amad. [IpoBepka maremMaTH4YeCcKOM
3aMKHYTOCTH SIBJISIETCSI MEHEE CJIOKHOW TI0 CpPaBHEHHIO C IPOBEPKOI
KOPPEKTHOCTH MaTeMaTUYeCKON MOCTaHOBKHU. B HacTosiiee BpeMsi aKTUBHO
UCCIIEYIOTCSI CBOMCTBA HEKOPPEKTHBIX 3a7a4, pa3padaThiBAlOTCSI METOJIBI UX
pereHusi. AHaJTOTUYHO TOHSITHIO KKOPPEKTHO MOCTaBICHHAS 3a/1a4a» MOKHO
BBECTH MOHSITHE «KOPPEKTHASI MATeMaTHYECKast MOJIEIbY.

Mamemamuueckaa mooenv A61AAemMCA KOPPEKMHOU, €CIU sl Hee
OCYILIECTBJIEH U TMOJIYYEH IMOJOXUTEIbHBIA pe3yJIbTaT BCEX KOHTPOJIBHBIX
MPOBEPOK:  pPa3MEPHOCTH,  TOPSAKOB,  XapakTepa  3aBHCUMOCTEH,
OKCTPEMAbHBIX CHUTYalluid, TPAHUYHBIX YCJIOBHUH, (PU3MYECKOTO CMBICIA U

MaTeMaTH4YeCKOM 3aMKHYTOCTH.
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Maremaruueckasi TOCTaHOBKa 3anauu emje Oosee abCTpakTHa, 4yeM
KOHIIENTyalbHasA, TaK KaK CBOAUT HCXOJHYK 3aJadyy K YHUCTO
MaTeMaTu4ecKkoi (Hampumep, K 3amade Koiin), METOAbl pelieHusl KOTOpou
JIOCTATOYHO XOPOIIIO pa3padOTaHBbI.

B Tabnune 6 mnpexacrtaBieHbl TpeOOBaHUS K 3JIEMEHTaM JaHHOIO
pazzena.

Tabmuma 6 - TunoBbie olleHOYHBIE CPEACTBa Mo pazjaeny «Pa3paborka

MaTEMATHYECKOU MOJIEITNY

Pesynprar  BbmonHeHHs | OnieHOYHBIE cpecTBa (TpeOOBaHUS, KOHTPOIBHEIE BOIIPOCH)
3aJjaHus

3. Oncanme TpeboBanus K ONMUCAHUIO MATEMATUIECKOW MOJIETIH U €€ CBONCTB:
HCIIOJIb3yEeMOU 1. CnoBecHoe, rpadudecKoe WM CUMBOJIFHOE OITMCaHKe BEIOpaHHON
MaTeMaTHYeCKOW MOJIENH | MOJENH

U €€ CBOMCTB 2. Yka3zaHue BXOAHBIX U BBIXOJHBIX JAHHBIX

3. O60ocHOBaHME HATMYHS WIH OTCYTCTBHS CIIETYIOIINX CBOICTB:
MIOJTHOTHI, TOYHOCTH, aJIEKBaATHOCTH, SKOHOMHYHOCTH, POOACTHOCTH,
MPOIYKTUBHOCTH, HATIISTHOCTH, TOTCHIIMAILHOCTH

5.3. Bbi0op 1 000cHOBaHUE METOA0B PeLICHUS.

IIpu ucnosib30BaHUM pa3zpabOTaHHBIX MAaTEMATHYECKUX MOJIENICH, Kak
MpaBWIo, TpeOyeTCss HAWTH 3aBUCUMOCTh HEKOTOPBHIX HEHM3BECTHBIX 3apaHee
napamMeTpoB OOBEKTa MOJETUPOBAHUA, YIOBIETBOPSIONINX OIMpPEACICHHON
cuctemMe ypaBHeHHH. TakuM 00pa3om, MOUCK PEIICHUS 3aJa4dl CBOJAUTCS K
OTBICKAHUIO HEKOTOPBIX 3aBUCHUMOCTEM HCKOMBIX BEJIIMYMH OT HCXOJHBIX
napaMmeTpoB Mojienu. Kak Mbl yxe oOCy»KIaau, BCe METOJIbl PEIIeHuUs 3aaa4
MO>KHO MOJAPA3JAEINUTh HA AHATUTUYECKHUE U aJITOPUTMHUYECKHUE.

Crnenyer OTMETUTh, YTO MPU UCIOIb30BAHUN AHATUTUYECKUX PEIICHUN
JUIS1 TIOJTYYEHHS PE3YJIBTATOB «B YHMCIIaX» TAKKE 4acTo TpedyeTcst pa3padoTka
COOTBETCTBYIOILIUX AJITOPUTMOB, peanuzyembix Ha DOBM. OnHako ucxogHoe
pelieHre Mpu 3TOM MPEJCTABISIET COOOM aHATUTUUYECKOE BBhIpaKeHUEe (MU

ux COBOKYHHOCTB). Pemenus KE, OCHOBAHHBLIC Ha AJTOPUTMHYCCKHUX
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METOJAaX, NPUHUUMNUAIBHO HE CBOAMMBI K TOYHBIM aHAJIUTHUYECKHUM
pELIEHNSIM pacCMaTPUBAEMOM 3ajauH.

AHaIUTHYECKHE METOJbI 0oJiee yJAOOHBI IS MOCISAYIONIEeTr0 aHaIn3a
pPE3yJIbTATOB, HO MPUMEHHUMBI JIMIIb JJIs1 OTHOCUTEIBHO MPOCTHIX Mojenen. B
cillyyae, €clidi MareMmarhudeckas 3ajnada (XoTrs Obl MU B YIPOILIEHHOH
MIOCTAHOBKE) JIOMYCKAeT AaHAJIUTUYECKOE peIlIeHue, IMocieaHee, 0e3
COMHEHMUS, PEAITOUYTUTEIIBHEE YUCIICHHOTO.

Anropurmuyeckue (YUCICHHBIE) METOJbI CBOJATCS K HEKOTOPOMY
aNTOpUTMY, peATN3YIOIIEMY BBIUMCIIMTEIbHBIN AKCIIEPUMEHT c
ucnons3oBanueM OBM. TouHocTh  MojaenupoBaHus B MOJOOHOM
HKCIIEPUMEHTE CYIIECTBEHHO 3aBUCUT OT BBIOPAHHOIO METOJa M €ro
rapaMeTpoB (HampuMep, I1ara UHTErpupoBaHus). UucieHHbIE METOJIbl, Kak
npaBwio, Oojiee TPYJOEMKH B pealu3anud, TpeOyIOT CHEIUaaIbHOrO
MPOTPAaMMHOT0 00ECIIEUYECHUS U MOIITHOM BBIYUCIUTEILHON TEXHUKHU.

[IpubnukeHHbIE W YUCIECHHBIE METOJbl MCCIICIOBAaHUS MOCTABJICHHBIX
MaTeMaTUYECKUX 3aJ1ad OTHOCATCS K OOLIMPHOMY pasjielly — COBPEMEHHOM
BBIUMCIIUTEIILHOM MaTeMaTuke. YHCIEHHBIE METOAbl IPUMEHUMBI JIUIIb IS
KOPPEKTHBIX MAaTEMAaTHYECKUX 3aJa4, 4YTO CYIIECTBEHHO OrPAHWYUBAET
MCIOJIb30BAaHUE UX B MATEMATUYECKOM MOJICIIMPOBAHUH.

OOmmM [ BCEX YHCICHHBIX METOJOB  SBIISIETCS  CBEJICHME
MaTEMAaTUYECKON 3aa4yl K KOHEYHOMEPHOW. DTO 4Yallle BCEro JOCTUTACTCS
TUCKpEeTU3alMeld HWCXOAHOM  3amayd, T.€. TMepexoaoM OT  (PyHKIUH
HETMPEPHIBHOTO apryMeHTa K (DYHKIIUSIM JUCKPETHOTO apryMEHTA.

[IpumeHeHnre JF0O0TO YMCIEHHOTO METOJla HEMUHYEMO MPUBOJUT K
MOTPEIIHOCTH PE3YJbTATOB PEIICHUSA 33Ja4d. BBIACNSAIOT TPpU OCHOBHBIX
COCTAaBJISIFOIIMX BO3HUKAIOIIEH TMOrPEHIHOCTH TPU YHUCIECHHOM PEUICHUU

WCXOIHOM 3a1a4U;
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- HEyCTpaHHMasi NOTPEIIHOCTb, CBSI3aHHAsA C HETOYHBIM 3aJaHHEM
UCXOJIHBIX JAHHBIX (HA4YaJbHbIE M TPAHUYHBIC YCIOBUS, KOIDPUIUEHTH U
MIpaBbI€ YaCTHU YPABHECHUM );

- MOTPEHIHOCTh METOJa, CBSI3aHHAs C MEPEXOJOM K JUCKPETHOMY
aHaJIOTy MCXOJHOM 3a/lauu (Hampumep, 3aMeHsis MPOU3BOIHYIO Pa3HOCTHBIM
aHaJIOTOM, MOJy4aeM MOTPEIIHOCTh TUCKPETU3AIINHN );

- omMOKa OKPYIJICHMs], CBSI3aHHAsI C KOHEUHOM Pa3psiIHOCTBIO YHCET,
npeacraBisgemMbix B OBM.

UucneHHbIN, UM OPUOIMKEHHBIN, METOJT pealIn3yeTCs BCErJa B BUJIC
BBIYUCIUTENIBLHOTO aliropuTMa. [loaTomy Bce TpeOOBaHUS, MPEAbIBIsIEMbIE K
aNTOPUTMY, TPUMEHUMBI U K BBIYMCIUTEIIBHOMY aJITOPUTMY.

[Ipexnae Bcero, aaropuT™M JOJDKEH OBITH pealn3yeM - o0ecredmBaTh
pelIeHue 3aa4u 3a JOIYCTUMOE MAIIMHHOE BPEMSI.

BaxxHOl XapaKkTEpUCTUKON aIrOpuTMa SIBISETCA €ro TOYHOCTh, T.C.
BO3MOKHOCTh TOJIYYEHHUS] PEUICHUS HCXOJHOM 3aJayud € 3aJaHHOM
TOYHOCTHIO £>0 3a KoHeuHOoe uncio Q(g) nerictBuid. O4EeBUIHO, UYEM MEHBbIIIE
€, TeM OOJbIlIe 3aTpayrMBaeMOe MaIlMHHOE BpeMs. [[ns odeHp Manbix
3HAUYEHUU € BPEMS BBIUMCICHUNW MOXET OBITh HEIOMYCTHMO OOJIBIINM.
[TosToMy Ha mpakTHKe AOOMBAIOTCS HEKOTOPOTO KOMIIPOMHUCCA MEXKIY
TOYHOCTBIO M 3aTPayMBA€MbIM MAIIMHHBIM BpeMeHeM. O4YeBUIHO, YTO s
KaXIoM 3adauum, aiaroputMa u thna OBM wumMeercs cBoe XapakTepHOE
3HAYEHHUE JOCTUTaeMON TOYHOCTH.

Bpemst paboTel anropuTtmMa 3aBUCHUT OT uuciaa aeuctBuii  Q(e),
HEOOXOJMMBIX i1 JIOCTIDKEHHWS 3aJaHHOM TouHocTu. Jlnmsa  mro0oit
MaTE€MAaTUYECKON 3aJauyd, KaK MNPaBWIO, MOXKHO MPEJIOKUTh HECKOJIBKO
aJTOPUTMOB, MO3BOJIAIOIINX MOJYYUTh PEIICHUE C 3aJaHHON TOYHOCTHIO, HO

3a pa3Hoe Yucio aecteuil Q(g). AJIropuT™Mbl, BKIIOYAIOIINE MEHBIIIEE YUCIIO
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NEUCTBUI JUIsl JOCTHMKEHUS OJMHAKOBOM TOYHOCTH, HAa3bIBAIOT OoJiee
SKOHOMHYHBIMH, I 00Jiee 3 PEKTUBHBIMH.

B mpouecce paGoTbl BBIUMCIUTEIBHOTO AJTOPUTMAa HA KAXKIOM TaKTe
BBIUHCIICHUN BO3HUKAET HEKOTOpas HmorpemHocTs. [Ipu 3ToM oT aencTBus K
JEHUCTBUIO OHA MOYKET BO3pacTaTh WM HE BO3pacTarh (2 B HEKOTOPBIX
Clly4asix Ja)kK€ YMEHbIIAThCs). EciiM MOrpemHocTs B Npouecce BbIYUCICHUI
HEOTPAaHWYEHHO  BO3pacraer, TO  TakKOM  aJrOpuTM  Ha3bIBAeTCs
HEYCTOWYMBBIM, WIM pacxojsmumcs. B npoTHBHOM ciaydae anroputm
Ha3bIBAETCS] YCTOMYMBBIM, WIH CXOASIINMCS.

MOXHO BBLACINUTH CIEAYIOIIUE TPYIIbl YUCICHHBIX METOJIOB IO
00BbEKTaM, K KOTOPbIM OHU TPUMEHSIOTCS:

- HTHTEPIOJISIIUSA U YKiCclIieHHOe MU dhepeHIInpOBaHuE;

- YUCJIEHHOE UHTETPUPOBAHUE;

- ONIPEACIICHUE KOPHEN JIMHEUHBIX U HEJTMHENHBIX YPAaBHEHU;

- pelIeHue CUCTEM JIMHENHBIX YPaBHEHHM (MMOapa3aesitoT Ha MPsMbIE U
UTEPAIMOHHBIE METO/IbI);

- PELIEHUE CUCTEM HEJIMHENHBIX YPABHEHUM;

- pemenue 3agaun Kommm st 0OOBIKHOBEHHBIX TU(D(EpeHIIMATbHBIX
YPaBHEHHUI;

- pelleHre KpaeBbIX 3ajay AJid OObIKHOBEHHBIX IUdQepeHInaIbHbIX
YPaBHEHHUI;

- pelIeHUE YPaBHEHUI B YaCTHBIX TPOU3BOHBIX;

- pelIeHUE UHTETPAJIbHBIX YPaBHEHU.

OrpoMHOe pa3HOOOpa3ue YHCICHHBIX METOJAOB B 3HAUYMUTENIbHOU
CTETNIEHU 3aTPYJHSET BHIOOP TOTO WM MHOTO METO/Ia B KaXKJIOM KOHKPETHOM
ciyvae. IlockonbKy ang peanusalnuv OJHOM M TOM K€ MOJEIM MOKHO
UCIIOJIb30BaTh HECKOJIBKO AJIbTEPHATUBHBIX AITOPUTMUYECKHX METOIOB, TO

BBIOOpP KOHKPETHOTO METOJIa MPOM3BOIAUTCS C y4€TOM TOTO, KaKOW M3 HUX
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0oJbIlIe MOAXOAUT AJI1 JTaHHOM MOJENM C TOYKU 3pEHUs OOeCHedeHHs
3¢ PEKTUBHOCTH, YCTOWYUBOCTH M TOUHOCTH PE3YJIbTATOB.

B Ttabnuue 7 mnpeacraBieHbl TpeOOBaHUS K 3JE€MEHTaM JaHHOIO
pasnena.

Tabmuua 7 - TumoBble OLIEHOYHBIE CPEACTBA MO paszaeny «Bpidop u

000CHOBaHNE METOJ0B PEILICHUSD)

Pesynprar  BbmonHEeHHs | OnieHOYHBIE cpecTBa (TpeOOBaHUS, KOHTPOIBHEIE BOIIPOCH)
3aJJaHus

4. Onucanuvie TpeboBaHUs K OMMCAHUIO METOOB PEIICHUS
MIPUMEHSIEMBIX METOJIOB 1. Onucanue aHATMTUYECKOTO MeTo 1 (TIPU HAJTUYWH )
pereHus 2. Onmcanue BEIOPAHHOTO YMCIICHHOT'O METO1a ¢ 000CHOBaHHMEM BRIOODA,

C yKa3zaHHeM TpeOOBaHUH K TOUHOCTH U CXOIAMMOCTH.

5.4. Pa3paboTka ajnropurma.

Paznen momxkeH BiIOUaTh B ceOsi (opMallbHOE OMHMCAHUE 3aJayuH:
BXOJIHbIE M BBIXOJHBIE MApaMETPbl, LEIb, YCIOBUS M YIPABISIOLINE
(bakTophl.

Jlnst rpaduueckoro mpeAcTaBiIeHUs] alrOpuTMa CIeAyeT HCIOJb30BaTh
cranaaptel oopmieHuss cxem. Ha teppuropunm Poccuiickoit ®denepaiuu
JNEUCTBYET eauHasi cucrema nporpammuon nokymeHtaunu (ECIIM), gacTteio
kotoporr siBisiercs [ocynmapctBennbit crangapt — ['OCT 19.701-90
«Cxembl alropuTMOB MPOTrpaMM, JAHHBIX M cUCTeM». PaccmaTpuBaeMblit
'OCT npakTUyecKd MOJHOCTBIO  COOTBETCTBYET  MEXKIYHAPOJAHOMY
cranaapty 1SO 5807:1985.

Ha pucynke 1 npencraBieHsl OCHOBHBIE TpaduuecKue OJIOKH allTOPUTM

u3 cranjapra 'OCT 19.701-90.

TepMHUHATOPOM HAYMHACTCS U 3aKaHYMBACTCS
mobast Gyakmmst. THIr BO3BpanaeMoro 3Ha4eHIs
( Hauao ) Y apryMEHTOB (DYHKIIUU OOBIYHO YKa3bIBACTCS B

KOMMEHTApHUAX K OJIOKY TEpPMHUHATOPA.

TepmuHaTOp HaYaIa ¥ KOHIIA pPabOTHI

Beox (n) B I'OCT omnpeneneHO MHOKECTBO CHMBOJIOB
BBOJ1a/BBIBO/Ia, HATIPUMEP BBHIBOJ HA MATHUTHEIC
JIEHTBI, JUCIUIEU U T.11. ECIIM UCTOYHMK JAHHBIX HE

MPHUHIUITHAICH, OOBIYHO UCTIOIB3YETCS CUMBOI
napaienorpamma. [lonpoOHOCTH BBOIa/BBIBOIA
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MOTYyT OBITE YKa3aHbl B KOMMCHTApUAX.

B Gitoxe omepanuii 0OBITHO pa3MEmaioT OHO WK
n:=15 Heckonbko (I'OCT =e 3ampemaer) onepanunit
MPUCBAaNBaHUs, HE TPEOYIOUIMX BBI30BA BHEITHHX

BelnosiHeHne oneparuii Hall JaHHbIMH CI)YHKHI/II/I.

broxk B Buze poMOa UMEET OJTUH BXOJI U HECKOJIBKO
MOJNUCAHHBIX BBIXOJIOB. B ciyuae, ecnu 0110k umeer 2
BBIX0JIa (COOTBETCTBYET ONEPaTOPy BETBICHUS), HA
HUX HOJAMMCHIBAETCS Pe3yIbTaT CPABHEHUS —
«na/uer». Ecnu u3 Goka BBIXOAUT OOJIbIIIEe YHCIO
JTUHAN (oTiepaTop BeIOOpa), BHYTPH HETO

Biiok, wiuocTpupyoLuid BETBICHUE aJIroOpuT™Ma 3aIlIMChIBACTCS UMA nepeMeHHoﬁ, a Ha BBIXOOAIIUX
Jlyrax — 3HA4€HUs 3TON EPEMEHHOM.

Br130B BHEITHUX IIPOILIE nu KA IIOMEIIAETC B
buff:=foo(1,tmp) poueayp 1 yHKn =
NpsAMOYTOJIbHUK C JOIMMOJTHUTCIbHBIMH BEPTUKAJIbHBIMU
JIUHUAMMUA.

BeI30B BHEIIHEH IpOLIETypbI

/ \ CuMBOJIIBI Hauaja ¥ KOHIIA IIUKJIA COACPKAT UM
Loosl\:)ame U YCJIOBHUE. Y CIOBUE MOXKET OTCYTCTBOBATh B
OJIHOM U3 CUMBOJIOB napskl. Pacnonoxenue
LoopNarne YCIIOBHS, OIIPENIEIISIET THUII OIIEPATOPA,
\ a<b / COOTBETCTBYIOILIETO CUMBOJIAM Ha SI3BIKE
BBICOKOT'O YPOBHSI — OIIEPATOP C MPEAYCIOBUEM
Hauano K KOHel 0HKIA (while) wru moctycnosuem (do... while).
CHMBOJT «IIOJITOTOBKA JAHHBIX» B TPOM3BOJILHON
< i:=1..100 > ¢dopme (B 'OCT HeT HU TIOSICHEHUH, HU TIPUMEPOB),
3aj1aeT BXO/IHbIC 3HaYeHUs. MCcrosap3yeTcs: 00bIMHO [UIs

TT0ArOTOBKA JaHHBIX 3aJlaHus TUKJIOB CO CYETUYUKOM.

B ciyuae, eciiu 6110K-CXeMa He yMEIAeTCsl Ha JIKCT,
HCIIOJIb3YETCSI CUMBOJ COSAMHUTENS, OTPAXKAIOIIMIA
IIEPEXO0/ IIOTOKA YIPABJIICHUS MEXIY JIUCTAMU.
CHMBOJT MOXET HCII0JIb30BAThCS U HA OJTHOM JIUCTE,
€CJII 110 KaKI/IM-J'II/I6O MNpUYruHaM TAHYTb JIMHUIO HE
yA00HO.

CoenuHUTENb

. Kommenrapuit MoxeT OBITh COEZMHEH KaK C OJJHUM
EKCT o

| kommenTapus 6s0k0M, Tak ¥ rpymnmoii. I'pymma 610KoB BbIIEISAETCS
Ha CXeMe IIYHKTUPHOU JTMHUEH.

Kommenrapuit

Pucynok 1 — OcHoBHBIE 0710KH TparuecKoro MpeacTaBiICHUS

alropuTMa

41



B Tabnumne 8 mnpexacrtaBieHbl TpeOOBaHUS K D3JIEMEHTaM JaHHOTO
pazzaena.
Tabmuma 8 - TunoBbie olleHOYHBIE CPEACTBa Mo pazjaeny «Pa3paborka

ANTOPUTMA»

Pesynbrar  BeIMonHeHust | OueHOYHBIE CpeACTBa (TpeOOBaHMs, KOHTPOJIbHBIE BOIPOCHI)
3aJaHus

5. Onucanwne anroputma B | TpeboBaHUS K CTPYKTYpPE U COAESPKAHHIO aJTOpUTMa PEIICHUS:

BepOaTbHOM WIIN 1. Onucanue Ha €CTECTBEHHOM S3bIKE (ITPY HEOOXOJUMOCTH )
rpaduueckom 2. [IpencrapiieHue anropuT™Ma pelicHHs 3a/Ja4d B BUIC CXEMbI (Ha OCHOBE
TIPEJICTaBICHUHT OTEUYECTBEHHBIX WJIN 3apYOEKHBIX CTaHIaPTOB)

5.5. [IporpammHuas peaju3anus U TECTHPOBAHUE AJITOPUTMA.

[Ipomiecc pa3paboTku HaAeKHOTO M A(HPEKTUBHOTO MPOTPAMMHOIO
oOecrieyeHusl SIBISIETCSl HE MEHEE CIIOKHBIM, YeM BCE€ MPEIbIAYIIHE STallbl
CO3JaHusl MaTEMATHYECKON MOJIETH.

[Iponiecc co3manus MPOrpaMMHOIO OOECIEYeHHUsT MOKHO pa3OUTh Ha
pS 3TANOoB:

- COCTaBJICHHE TEXHUYECKOrO 3aJaHusi Ha pa3paboTKy makera
IpOrpaMM MPOrpaMMHOTO 0OeCTeueHus;

- IPOEKTUPOBAHUE CTPYKTYPhI IPOrPAMMHOTO KOMILIEKCA;

- KOJIUPOBAHUE aJTOPUTMA;

- TECTUPOBAHUE U OTJIAJIKA;

- COITPOBOK/JICHUE U IKCILTyaTalusl.

TexHnunueckoe 3amaHue Ha pa3pabOTKy MPOrpPaMMHOTO OOecreueHus
opopMIIsIIOT B BUIEe creyuguxkayuu. llpumepnas dopma cnenudukanuu
BKJIIOYAET CJIEIYIOLME CEMb Pa3/IEeIOB:

1. Ha3eanue 3adauu - naetcs KpaTKOe ONpeNeNieHHWE peniaeMoit
3aJlayd, Ha3BaHUE IPOrPAMMHOIO KOMILJIEKCA, YKa3bIBaeTcsd CHUCTEMaA
IpOrpaMMHUPOBAHUS ISl €r0 peaju3aluyd U TpeOOBaHUS K almapaTHOMY

o0ecreyeHnIo (KOMIbIOTEPY, BHEITHUM YCTPOMUCTBAM H T.1.).
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2. Onucanue - NoJpoOHO W3JIaraeTCs MaTreMaTH4ecKas MOCTaHOBKa
3a/1a4d, OIMMCHIBAIOTCS MPHUMEHsAEMasi MaTeMaTHYecKass MOJENb Ui 3aaad
BBIYMCIUTEILHOTO XapakTepa, MeToJ 0O0pabOTKM BXOJHBIX JAHHBIX IS
3a/1a4 HE BBIYUCIHUTENBHOTO (JJOTUUECKOI0) XapakTepa u T.I.

3. Ynpaenenue pexxcumamu pabomel npozpammsl — GopMUPYIOTCS
OCHOBHBIE TpeOOBaHUSI K CHOCOOY B3aUMOJEHUCTBUS TOJIL30BATENSl C
nporpamMmoit (MHTEphENC «IMoab30BaTEIb-KOMITBIOTED ),

4. BxooHnble 0anHble ONUCHIBAIOTCS BXOJIHBIC JAHHBIC, YKA3bIBAKOTCS
npejeibl, B KOTOPbIX OHM MOTYT M3MEHSIThCS, 3HAUYEHUSI, KOTOPbIE OHU HE
MOT'YT IPUHUMATh, U T.]I.

5. Boixoouvie oOanmvle - OIUCBHIBAIOTCS BBIXOAHBIC JaHHBIC,
yKa3bIBa€TCsl, B KAKOM BHJI€ OHH JOJIKHBI OBITH TIPEICTABICHBI (B YMCIOBOM,
rpau4ecKoM WK TEKCTOBOM), PUBOJISTCS CBEECHUS O TOYHOCTU U 00BhEME
BBIXOJIHBIX JJAHHBIX, CIOCO0AX UX COXPAHEHUS U T.]I.

6. Owuoku - NepevncnsoTCs: BO3MOXKHBIE OIIMOKHU MOJIb30BaTels PU
paboTe ¢ mporpamMmoi (Hampumep, OmMOKK MPU BBOJIC BXOJHBIX JAHHBIX),
YKa3bIBAIOTCS CHOCOOBI IMATHOCTUKH (B JAHHOM CiIy4ae IMOJ JUAarHOCTUKOU
MOHUMAETCS BBISBICHHE, OOHApYKEHHE OMMOOK Mpu paboTe MPOrpaMMHOTO
KOMIUIEKCA) U 3alllUThl OT 3TUX OIIMOOK Ha ATare MPOEKTUPOBAHUS, a TAKKE
BO3MOXKHAsI pEaKIus I0Jb30BaTEIsl MPU COBEPIICHUM WM OIIUOOYHBIX
JNEUCTBUM W peakiusi MPOrpaMMHOr0 KOMIUIEKca (KOMIIbIOTEpa) Ha 3THU
JCUCTBHS.

7. Tecmoevle 3a0auu - TPUBOISITCA OJUH WJIM HECKOJBKO TECTOBBIX
MPUMEPOB, HAa KOTOPHIX B MPOCTEUIIMX CiIydasX IPOBOAUTCS OTJAJIKa U
TECTUPOBAHUE MTPOTPAMMHOT0 KOMILJIEKCA.

Ha »srtame mnpoektupoBaHust QopMmupyercss o0mas CTpyKTypa

MPOTPAaMMHOI0 KOMILJIEKCA.
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Bces nporpamma pa3z0OuBaeTcsi Ha mporpaMMHbIe MOJTYJH. JJisi Ka1oro
IPOTrpaMMHOTO MOAYJA (OpMYIHpPYIOTCS TpeOOBaHUSI MO peaTU3yeMbIM
GYHKIUAM B pa3pabaThIBACTCS aITOPUTM, BBIMTOJHSIONTAN 3TH (PYyHKIIHH.

Onpenensercss cxeMa B3aUMOIECHUCTBUSA NPOTPAMMHBIX  MOAYJIEH,
Ha3bIBa€Masi CXeMOM MOTOKOB JJAHHBIX MPOIPaMMHOT0 KOMILIEKCA.

Pa3pabarbiBaeTcsi 1iaH W 3aJalOTCSl  WCXOJAHBIC JIaHHBIC A
TECTUPOBAHUS OTACIBHBIX MOJYJEH U MPOrpaMMHOTO KOMILJIEKCA B 1IEJIOM.

BonpmMHCTBO MporpaMM, peanu3yroIMX MaTeMaTUYeCKHe MOJCIH,
COCTOAT U3 TPEX OCHOBHBIX YaCTEH:

- mpemnpoiieccopa (IOATOTOBKA H MPOBEPKA HCXOAHBIX JaHHBIX
MOJICIIN );

- npoueccopa (pelleHue 3afadd, peanu3anysl BbIYHUCIUTEIBHOTO JK-
CIIEPUMEHTA);

- mocThpoliieccopa (0TOOpaKeHUE MOJTYUYCHHBIX PE3YJIbTATOB).

JIumib 1711 OTHOCUTEIBHO MPOCTHIX CIYYaeB 3TU TPU COCTABHBIE YaCTU
MOT'YT ObITh O(DOPMJIICHBI B BUIE OJHOUN MPOTrpaMMBl.

[Ipu pemieHMH COBPEMEHHBIX 337ay MO MOJEIUPOBAHUIO IMOBEACHUS
XKUJIKOCTEH, Ta30B U TBEPBIX TEJ KaXKJask U3 YacTe MOXKET BKIIOYATh B ce0s
LEJIbId KOMIUIEKC MnporpamMm. Hampumep, mnocroponeccop HI0JDKEH YMETh
NPEJCTaBISATh UHPOPMAIIUIO HE TOJIBKO B TAOJIMYHOM, HO U Tpaduyeckom
BUJie (auarpamMmbl, rpaMKd 3aBUCUMOCTH OT pa3JIMYHBIX MapaMeTpoB,
OTOOpaKEHHE CKASIPHBIX, BEKTOPHBIX (TEH30PHBIX) MOJICH U T.I1.).

Bo3moxHocT  mpe- M mocTopoueccopa  Haubosee  MIHUPOKO
peanu3yloTcs B COBPEMEHHBIX  CHUCTEMax  aBTOMATHU3MPOBAHHOIO
npoektupoBanus (CAIIP), rae oHM B 3HAYUTEIBHOW CTENEHH MOTYT
COKpaTUTh BpeMsi Ha TMOJy4Ye€HHE JaHHBIX U OLIEHKY pe3yJbTaToB

MOACIMPOBAHUA.
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Baxueimum paxTopom, onpeesonM HaJIexKHOCTh U MaJlble CPOKU
CO37aHusl MPOTrPaMMHOTO KOMIUIEKCAa [JIsl PEeIIeHHUsS KOHKPETHOTO Kiacca
3a/ay, SIBISETCA HAJIWYUE PA3BUTOW OMOIMOTEKH COBMECTUMBIX MEXIY
coboii nmporpamMmMHbIX MoayJiel. [Iporpamma nonydaercst 0ojee HaJe)KHOU U
CO3/Ia€TCSI 32 MEHBIIME CPOKM TMPU MAKCUMAJIbHOM HCIIOJb30BaHUU
CTaHJAPTHBIX MPOTPAMMHBIX 3eMeHTOB. st »ddexkTuBHONU pa3zpaboTKu
IpOrpaMMHOI0 00OecreueHusl B 00JIaCTU MaTeMaTUYe€CKOTO MOJIETUPOBAHUS
HE0OX0AMMO 00paTUTh BHUMAaHHE Ha CO3JaHUE CIEAYIOUIUX CTaHJIApPTHBIX
OHOIMOTEK MPOrpamMM:

- MPpUOJIMKEHHBIE U YUCIICHHBIE METO/IbI (ITPOIECCOPHI);

- CpeJICTBa MOATOTOBKY UCXOHBIX JIAHHBIX (IIPEMPOIECCOPHI);

- CpelCTBa BU3YAIM3allMM W TPEJCTABIEHUSA PE3YJIbTATOB (MOCTHPO-
1IECCOPBI).

lIposepka adexeamuocmu mooenu

ITon ajgexkBaTHOCTHIO MAaTEMATHUYECKOM MOJEIM MOHUMAETCS CTENEHb
COOTBETCTBHUSl PE3YJbTATOB, IOJYYEHHBIX [0 pa3paOOTaHHOW MOJIEIH,
JAHHBIM 3KCIIEPUMEHTA UJIU TECTOBOW 3aJauH.

[Ipexxne dyeM nepexoAuTh K MPOBEPKE aJEKBATHOCTH MOJEIIH,
HEO0O0XO0JIUMO YOEIUTHCS B MPABWIHLHOM KOMIUIEKCHOM (PYHKIIMOHUPOBAHUU
BCEX QJITOPUTMOB M TPOrpaMM MOJIEIH, BBINIOJHUTh HE3aBUCUMOE
TECTUPOBAaHUE U OTJIAJIKy BCEX OTACJIbHBIX aJrOPUTMOB (HAIIPUMED,
UCIIOJB3YEMBIX MPOTPAMMHBIX MOJYJIEH, peaTn3yIOUX HUCIOIb3YyEMbIii
YHCJICHHBIA METON).

[IpoBepka aeKBaTHOCTH MOJIETU TIPECIIETYET ABE 1IEJIH:

1) ybeauTbcsi B CHpaBEIMBOCTU COBOKYITHOCTH THIOTE3, chopmy-
JUPOBAHHBIX HA ATamax KOHIENTyaJlbHOW M MaTeMaTHYECKOM IMOCTAHOBOK.

HepeXOI[I/ITI) K IIPOBCPKEC THUIIOTC3 CICAYCT IJIMIOIb IIOCJIIC IIPOBCPKHU
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UCIOJIb30BAHHBIX METOJIOB PEIIeHUS, KOMIUIEKCHON OTJIaJKUW M YCTpPaHEHUS
BCEX OIIMOOK U KOH(MIUKTOB, CBSI3aHHBIX C IIPOTPAMMHBIM 00ECIICUCHHUEM;

2)  yCTaHOBUTb, YTO TOYHOCTh  TOJYYEHHBIX  PE3yJIbTaTOB
COOTBETCTBYET TOYHOCTH, OTOBOPEHHOM B TEXHUYECKOM 3aJIaHUH.

[IpoBepka pa3pabOTaHHON MaTEMATHUYECKOW MOJIEIU BBIMOJHSIETCS
MyTEM CpaBHEHUS C UMEIOUIUMHUCS HKCICPUMEHTAIbHBIMU JIAHHBIMU O
peanbHOM OOBEKTE WM C pe3yJbTaTaMH JPYTUX, CO3JaHHBIX paHee U
XOpOIIO cedsi 3apeKOMEHI0OBABIINX Mojeniel. B mepBoM ciiydae roBopsT O
MPOBEPKE MyTEM CPaBHEHUS C SKCIIEPUMEHTOM, BO BTOPOM - O CPABHEHUHU C
pe3yJbTaTamMu perieHus TECTOBOM 3a/1auHu.

Pemienne Bompoca O TOYHOCTH MOJEIUPOBAHUS  3aBUCUT  OT
TpeOOBaHUM, MPEAbIBISIEMBbIX K MOJAECIU, W €€ HazHaueHus. [lpu sTom
JNOJDKHA ~ YYUTBIBATBCA ~ TOYHOCTh  IOJYYEHHS  DKCIEPUMEHTAIbHBIX
pEe3yJIbTaTOB WM OCOOCHHOCTH TMOCTAaHOBOK TECTOBBIX 3ajlady. B mopensx,
NpeHa3HAYEHHBIX JIJIS BBIMOJHEHUS OIICHOYHBIX W MPUKUIOUYHBIX PACUYETOB,
YIAOBIETBOPUTEIbHON  cunMtaercss TodHocth 10-15%. B Momensx,
UCIIOJIb3YEMBIX B YIIPABISAIOMIUX U KOHTPOJHUPYIOUIUX CHUCTEMaX, Tpedyemas
TOYHOCTHb MOXeET ObITh 1—2% u maxke OoJiee.

Kak mpaBuio, pa3iuualOT KaueCTBEHHOE U KOJMYECTBEHHOE
COBIIQJICHUE pe3yJIbTaTOB CpaBHEHMsS. [Ipu KadyeCTBEHHOM CpaBHEHUH
TpeOyeTCsl JUIIL COBIAJCHUE HEKOTOPBIX XapaKTEPHBIX OCOOEHHOCTEH B
pacnpelieieHul  UCCIENyEeMbIX  HapaMeTpoB  (HampuMmep,  Haaudue
SKCTPEMAIbHBIX TOYEK, MOJIOKUTEIBHOE WIH OTPULATEIIbHOE 3HAYEHUE
napaMmerpa, ero Bo3pacTtaHue WId yObIBaHUE U T.1I.).

Bomnpoc 0 koanuecTBEHHOM CpaBHEHUM MOKHO CTaBUTh JIUIIb MOCIIE
YAOBJIETBOPUTEIBLHOIO OTBETA HA BOMPOC O KAYECTBEHHOM COOTBETCTBUU

pe3ynbTaToB. [Ipy KOIMYECTBEHHOM CpaBHEHUHU OOJIBIIOE 3HAUCHHUE CIEHAYET
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IIPUIABaTh TOYHOCTHM MCXOAHBIX JIAHHBIX JUISI MOJCJIUPOBAHUA U
COOTBETCTBYIOLIMX UM 3HAYEHUN CPABHUBAEMBIX ITAPAMETPOB.

HeanexkBaTHOCTh pe3ybTaTOB MOJAEIUPOBAHUS BO3MOXKHA, 110 KpalHEN
Mepe, IO TPEM NIPUUUHAM:

a) 3HAYCHHUS 3aJaBACMBIX I[apaMETPOB MOJICIU HE COOTBETCTBYIOT
JOIYCTUMOW 00JIaCTH 3TUX MMAPaMETPOB, ONPEAEIAEMON MPUHATON CHCTEMOM
TUIIOTE3.

0) mpuHsATas CUCTEMa TMIOTE3 BEpPHA, HO KOHCTAHTHI U MapameTphl B
MCTIOJIb30BAaHHBIX OIMPEIEIISIOMINX COOTHOIIEHUSIX YCTAHOBJICHBI HE TOYHO.

B) HEBEpHA UCXO/IHAsl COBOKYITHOCTh THIIOTES3.

Bce Tpu ciyuas TpeOyrOT MONOJHUTEIBHOTO HCCIEIOBAHUS KaK MO-
IeIUpyeMoro oOBbeKTa (C IEeTbI0 HAKOIICHWs HOBOM JOTIOJIHUTEIHHOMN
uH(OpMallMd O €ro TMOBEJAEHWHU), TaK W HCCIEAOBaHUS caMOW Mopenu (C
LEbI0 YTOUYHEHUS TPAHUI] €€ TPUMEHUMOCTH).

I) BIUSHUE BBHIOPAHHOIO YHUCJIEHHOIO MeETOoJAa Ha TOYHOCTH
MOJy4aeMOro peIIeHUs, a 3HAYUT, U Ha aJIeKBaTHOCTh Mojaenu. Bompoc o
CXOJUMOCTH alTOpUTMa U YCTOMYMBOCTH IOJYy4a€MOTO BBIOpAHHBIM
YUCJICHHBIM METOJOM PEIICHUs, a TAaKKE HAKOIUICHHE NOTPEIIHOCTEN,
CBSI3aHHBIX C OIIMOKAMU OKPYTJICHUS IIPU UCIIOIb30BaHuu DOBM.

[Ipy BO3HUKHOBEHUU TMPOOJIEM, CBA3aHHBIX C aJIEKBATHOCTHIO MOJIEIIH,
€€ KOPPEKTUPOBKY TpeOyeTCs HAYMHATH C MOCIEA0BATEILHOIO aHaIN3a BCEX
BO3MOYKHBIX  IIPUYHH, TPUBEAIIMX K  PACXOXKACHUI  PE3YJIbTAaTOB
MOJICJIMPOBAHHUS U PE3YJIbTATOB YKCIEPUMEHTA.

B nmnepByro ouepenb TpeOyeTcss HCCIEIOBaTh MOJEIb U OIICHUTH
CTENEHb €€ AaJEKBATHOCTU MpPH PA3JIMYHBIX 3HAYEHUSX BaPbUPYEMBIX
napaMeTpoB  (HaYaJibHBIX W  TPAHUYHBIX  YCJIOBHUSX, IapaMeTPOB,
XapaKTEePU3YIOIMINX CBOWCTBAa OOBEKTOB MojaenupoBaHus). Eciam momens

HCaJACKBAaTHA B HHTGpGCYIOHIGfI HCCICOA0BATCIIA obmacTu mapamcTrpoB, TO
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MO>KHO ITOIIBITAThCSl YTOUHUTH 3HAYEHUSI KOHCTAHT U HCXOJHBIX IIapaMETPOB
Mozend. Eciau ke U B 3TOM CiIy4yae HET IOJIOKUTENBHBIX PE3YJIbTaTOB, TO
€IMHCTBEHHOM BO3MOYKHOCTBIO YIIYYIIEHUS MOJEIU OCTACTCS N3MECHEHHE
IPUHATON CUCTEMBI TUIIOTES.

Buumanue!! /lanHoe penieHue (pakTHUECKH O3HAYaeT BO3BPAILECHHUE K
HayaJIbHBIM 3TamaM Ipolecca pa3padOTKU MOJEIM M MOXET IOBJIEYb HE
TOJIBKO CE€pPhE3HOE M3MEHEHHE MATEMaTH4YECKOW MOCTAaHOBKM 3aJadd, HO U
METOJIOB €€ pellieHus (HampuMmep, Mepexoa OT AHAIUTUYECKUX K
YUCJICHHBIM), TIOJIHOM NEepepadOTKU MPOrpaMMHOI0 00€CIeUEHUsI U HOBOTO
UUKJIa TMPOBEPKHM MOJEIM Ha aJeKBaTHOCTb. IloaTomy penieHue 00
U3MEHEHUU TMPHUHATOM CHCTEMBbI THUIOTE3 JOHKHO OBITh BCECTOPOHHE
B3BCUICHO W IPUHUMATHCA TOJIBKO B TOM CIIly4ae, €CIM HCUEpIIaHbl BCE
IPOYNE BO3MOKHOCTH IO YIYUYLIEHUIO aIEKBATHOCTU MOJEIIH.

Ilpumeuanue. Hapgnexur IPENOCTEPEYD HAYMHAKOLINX
UCCIIEIOBATENIEH OT TOMNBITOK «IEPENPBITHYTH» PAaCCMOTPEHHBIN ATal
MOJICJIUPOBAHUS, OT XeJaHUsl ObICTpee MEepPEeUTH K PEIICHHUI0 «HACTOSLIEH
3agaun». OcoOEHHO OMAaCHOM SBJISETCS CUTyallus, B KOTOPOW MpPH peUICHUU
pealbHOM 3aJauyM C HCIOJIb30BAaHUEM HE MPOBEPEHHOW JOJKHBIM 00pazoM
MOJIeJI MOJYYaroTCsl MPaBAONOA0OHbIE pe3ynbTarbl. s Apyrux ycinoBui
MOJENb MOXET JaTh KAadye€CTBEHHO HEBEPHBIE PE3YJbTAThl, HO HCTOKH
OLIMOOK pa3pabOTUMKKU OYyT UCKATh y>KE€ HE B MOJIETIH. ..

IIpakmuueckoe uCnonvb306aHue NOCMPOEHHOU MOOeIU U  AHATU3
Pe3yIbmamos MoOeaUuposaHus.

Mopenu Moryt ObITh pa3jielieHbl Ha 2  Kjacca: ACCKPUIITUBHBIE U
ONTUMU3ALMOHHBIE.

Jeckpunmugnvle  modenu, TPEIHA3HAYEHBI Uil ONMCAHUSA

HCCICAYCMBIX IIApaMCTPOB HCKOTOPOI'O ABJICHUA HMJIM IIPOLCCCA, a TAKIKC JJIA
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U3YUYEHHS] 3aKOHOMEPHOCTEW HM3MEHEHUSA O3THX IMApaMETPOB. DTH MOJEIH
MOT'YT HCIOJIb30BAThCS:

- NI U3y4YCHUsI CBOMCTB MU OCOOCHHOCTEH MOBEACHUS HCCIETYyEeMOro
O0ObEKTa TMpPHU PA3IUYHBIX COUYETAHUSX MCXOJHBIX JAHHBIX M Pa3HBIX
pexuMax;

- Kak wmojenupyromme Onoku B paznmuuHbix  CAIIP  wu
aBTOMATU3UPOBAHHBIX cucTemax yrpasienus (ACY);

NMeHHO Ha WX OCHOBE CTpPOSATCS ONTUMHU3ALHUOHHBIE MOJIENU U
MOJIETU-UMUTATOPHI CIOKHBIX CUCTEM U KOMILIEKCOB.

Monenu, paspabarbiBaeMble MJII HUCCIEAOBATEIbCKUX II€JIeH, Kak
NpaBWJIO, HE JOBOJSTCS JIO yPOBHS MPOTPaMMHBIX  KOMIUIEKCOB,
NpEJHA3HAYEHHBIX [IJIs1 NEepeJayd CTOPOHHHMM I0JIb30BaTesiM. Bpemst ux
CYIIECTBOBAHMUSI 4Yallle BCEro OrPaHUYEHO BPEMEHEM  BBINOJIHEHUS
UCCIIEIOBATEIIbCKUX PabOT MO COOTBETCTBYIOIIEMY HAMPABICHUIO. OTH
MOJIEIM  OTJIMYAeT  TMOWCKOBBIM  XapakTep, MPUMEHEHHE  HOBBIX
BBIYUCIUTEIBHBIX TPOIEAYP W aJITOPUTMOB, HEPA3BUTHIM MpPOrpaMMHBIN
uHTepderic.

Mogenu ¥ MOCTPOEHHbIE HAa WX OCHOBE MPOTrpaMMHBIE KOMILIEKCHI,
npeHa3HaYEHHbIE IS TTOCEAYIOIEH TTepeladd CTOPOHHUM I0JIb30BaTEIISIM
UM KOMMEPYECKOr0 PACHpPOCTPAHEHUS, UMEIOT Pa3BUTHIA JPY>KECTBEHHBIM
uHTepdeiic, MOIIHBIE TIpe- W MOCTIpoIeccophl. J[aHHbIE MOAEIH OOBIYHO
CTpOATCS Ha ampoOUPOBAHHBIX M XOPOIIO ce0s 3apEeKOMEH]IOBABIIMX
MOCTAHOBKAaX M BBIYMCIHUTENBHBIX Tporueaypax. [IporpamMMHble KOMILIEKCHI
UMEIOT TTOAPOOHBIC U KaU€CTBEHHO COCTABJICHHBIC OMUCAHUS U PYKOBOJICTBA
JUIS. TIOJIb30BATeNsl; MO BCEM HESICHBIM BOIpocaM (pupma-npou3BOAUTETH
MPOBOJAUT KOHCYJIbTAIINH.

OnHako Takue KOMMEPYECKHE MOJIeNId MpeAHA3HAUYE€HbI TOJIBKO JIJIs

PCIICHHUA YCTKO OrOoBOPCHHOIO KjiacCa 3ajad. Kaxk IIpaBujaI0, OHU HC MOI'YT
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ObITh MOJEPHU3UPOBAHBI M YCOBEPIIEHCTBOBAaHBI. Tak, MOJb30BaTENIh HE
UMEET  BO3MOXXHOCTH  CaMOCTOSATEIIBHO  paclupsATh  OUOJIHOTEKY
UCIIOJIb3YEMBIX UHCIEHHBIX METOJOB WJIM HU3MEHSTh CHCTEMY HMCXOIHBIX
TUIIOTES.

HezaBucumMo oT 00s1acTi NPUMEHEHUS CO3IaHHON MOAEIN HEOOXO0IUMO
MPOBECTH KAYECTBEHHBIM W  KOJUYECTBEHHBIM aHAIU3  pPE3yIbTaTOB
MOJICIUPOBAHUAI.

Bcectoponnuit ananu3 pe3yinbTaTOB MOJICTUPOBAHUS MTO3BOJISET:

- BBINIOJHUTh MOJU(PHUKALMIO PACCMATPUBAEMOI0 OOBEKTAa, HANTH €ro
ONTUMAJIbHBIC XAPAKTEPUCTUKU WJIM JIy4IIUM 0Opa3oM y4ecThb €ro
MMOBEJICHNE U CBOMCTBA;

- 0003HaYUTH 00JACTh MPUMEHEHUS MOJENH, YTO OCOOCHHO Ba)KHO B
CJIy4ae UCMOJIb30BAHUS MOJENEHN JJIsl CACTEM aBTOMATUYECKOTO YIIPABIICHHUS;

- MPOBEPUTH OOOCHOBAHHOCThH TUIMOTE3, MPUHSATHIX Ha H3Tare MaTe-
MAaTUYE€CKON IMOCTAHOBKH, OIICHUTH BO3MOXKHOCTh YIPOILECHHUS MOJEIU C
LEeIbI0 TOBBIMIEHUS €€ S()PEKTUBHOCTH TMpPU COXpPaHEHUU TpedyeMou
TOYHOCTH;

- TIOKa3aTh, B KAaKOM HAMpaBJICHUH CJEAyeT pa3BUBATh MOJCIb B
JAJIbHEUILIEM.

B Tabnune 9 mnpexacrtaBieHsl TpeOOBaHUS K D3JIEMEHTaM JaHHOIO
paznena.

Tabmuma 9 - TumoBble OIEHOYHBIC CPEJICTBA 110  pasjeily

«I[IporpamMmmHas peann3aius U TECTUPOBAHNE aJITOPUTMa»

PeSyJ’IBTaT BBITTOJTHCHU S OLIGHOLIHBIG cpeacTsa (Tp€6OBaHI/I$I, KOHTPOJIBHBIC BOHpOCLI)
3aJaHusA
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6. Onucanue TpeboBanuss K coAep)KaHHWIO ONUCAHMSA NPOTPaMMHON peaau3anuu

IIPOrpaMMHOMN QITOPUTMA U Pe3yJIbTaTOB MOJICIIMPOBAHHUS!

peanuzanuu anroputMa U | 1) Onucanue mporpaMMHOM cpelibl AJIsl pealii3aliy aaropuTMa
pe3yabTaToOB 2) Ananu3 HeoOXOIUMOCTH MCIIONB30BAHUS IPOTPAMMHBIX MOAYJEH Win
MOJICJIUPOBaHUS TOTOBBIX PEIIEHHH CTOPOHHUX Pa3pabOTYMKOB

3) CHuMKH dKpaHa, GYHKIHOHUPYIOIIEH IPOTPaMMBbl C KOMMEHTapUsIMHU
5) OneHka pe3ysbTaTOB MPOBEICHHOTO TECTHPOBAHUS Ha KOHTPOJBHBIX
prMepax.

5.6. BoiuucanTebHbIE IKCTIEPUMEHTHI

BrrunciauTenbHbIi DKCIIEPUMEHT - 3TO DKCIIEPUMEHT, KOTOPBIM COCTOUT
B TOM, 4YTO [0 OJHUM [apaMeTpaM MOJEIU BBIUUCISAIOTCA ApyTrue eé
napaMeTpbl U Ha 3TON OCHOBE JEJAlOTCS BBIBOJBI O CBOMCTBAaX SIBJICHMUS,
00BEKTa, ONMUCHIBAEMOT0 MAaTEMATUYECKON MOJIETIBIO.

Ha nepBom »Tane BbIOMparoTCss uccieayeMble (akTOpbl U BBIXOJHBIE
napameTpbl. DakTOpbl ONPENENAIOT COCTOsIHME 00bekTa. (OCHOBHOE
TpeboBanue K (¢akTopam — ympaBisieMocTb. [log ympaBiasieMOCThIO
NOHMMAETCS YCTAaHOBJIEHWE HY>KHOTO 3HadeHHs ¢akropa (ypoBHs) W
NOJJIEp)KaHUE €ro B TEYEHHE BCEro OmbiTa. B 3TOM COCTOUT OCOOEHHOCTH
aKTUBHOTO DJKCIIEPUMEHTA. BBIXOJIHBIE TI€PEMEHHbIE — 3TO PpPEAKLIUU
(oTkiMKM) Ha BozneWcTBHE (akTOpoB. OTKIMK 3aBUCUT OT cCHEUUDUKH
uccienoBanus. Ilapamerp omtumuzanmu AOMKEH OBITH (PGEKTHUBHBIM C
TOYKM 3pEHUsl JIOCTHIXKEHHUS IIeJI, YHUBEPCAJIbHBIM, KOJUYECTBEHHbIM,
BBIPAYKAEMbIM YHUCJIOM, UMEIOUUM (U3UYECKUNA CMBICI, OH JOJIKEH OBITh
IPOCTBIM M JIETKO BBIYHMCISIEMBIM. 3aTpaThl MAIIMHHOTO BPEMEHU MOKHO
3HAYUTEIBHO COKPAaTUTh, €CJIM Ha JTale ONTHUMHU3alUU [apaMeTpoB
UCIOJIb30BATh AKCIIEPUMEHTAIBbHYIO (DAKTOPHYI0 MAaTeMAaTUYECKYIO0 MOJEb.
DKcrnepuMeHTalbHbIe (PAKTOPHBIE MOJEIH, B OTJIMYUE OT TEOPETUUECKUX, HE
UCHONB3YIOT (U3NYECKUX 3aKOHOB, OMKCHIBAIOIIMX MPOUCXOASIINE B
00BEKTaxX MPOLECChl, a MPEACTABISAIOT COO0OM HEKOTOphbie (PopMalibHbIE

3dBUCUMOCTHU  BBIXOJHLIX IIApaAMCETPOB OT BHYTPCHHUX W BHCHIHHUX
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napamMeTpoB OOBEKTOB MPOECKTUPOBAHUS. ODKCHEpUMEHTalIbHas (aKTopHas
MOJIeJIb MOKET OBITh MOCTPOCHA HAa OCHOBE MPOBEICHUS SKCIEPUMEHTOB
HEMOCPEICTBEHHO Ha CaMOM TEXHUYECKOM 00bekTe ((puznueckue
AKCIIEPUMEHTBI) JIMOO BBIYMCIMTENBHBIX JKCHEpUMEHTOB Ha OBM ¢
TeOpeTu4Yeckon  Mozenbto. IIpy  IOCTpOEHUM  DKCIIEPUMEHTAIBHOU
(dakTopHOIl MoOAenH OOBEKT MOJEIMPOBAHUS  MPEJCTABIAECTCS B BUIEC
«YEpHOTO SIIMKa», HA BXOJ KOTOPOTO MOJAIOTCS HEKOTOPBIE MEPEMEHHBIE X
U 7, a Ha BBIXOJIC MOKHO HAOJIIOJaTh U PETUCTPUPOBAThH NIepeMeHHbIe Y. B
IpoLecce IPOBEACHUS DKCIIEpUMEHTAa HM3MEHEHHUE IIEpeMEHHBbIX X U Z
INPUBOJINAT K WU3MEHEHUAM BBIXOJAHBIX NEpPEMEHHBIX Y. [l mocrpoeHwus
(GakTOpHON MOJAENN HEOOXOJUMO PETUCTPUPOBATh ATH HM3MEHEHUS U
OCYIIECTBUTh HEOOXOJIMMYIO HMX CTAaTUCTUYECKYID O0OpaboTKy st
ONPEEIICHNUS TapaMETPOB MOJIEIIN.

IIpy MIAaHUPOBAaHMKM AKTHBHBIX JKCIEPUMEHTOB  HMCITOJb3YIOTCS
CJIEAYIOLIME TPUHIIUIIBL:

— OTKa3 OT MOJIHOTO Iepedopa BCeX BO3MOKHBIX COCTOSIHUM 00BEKTA;

— IIOCTEIIEHHOE YCIIO)KHEHUE CTPYKTYPbl MATEMATHYECKON MOJENIH;

— COITOCTABJICHUE PE3YJIbTATOB SKCIIEPUMEHTA C BEIMYNHON CIIy4anHbIX
MIOMEX;;

— paHIOMU3alKs OIBITOB;

— ONTUMAJIBHOE TUIAHUPOBAHUE IKCIIEPUMEHTA.

JleTanpHOE IPEACTABICHUE O CBOMCTBAX MOBEPXHOCTU OTKJIMKA MOXKET
ObITh TOJYYEHO JIUIIb IPHU YCIOBHM HCIIOJNB30BAHUS TYCTOM HCKPETHOM
CETKU 3HaYeHUN (aKTOPOB, MOKPHIBAIOIIEH BCe (PaKTOPHOE MPOCTPAHCTBO. B
y3Jlax 3TOM MHOTOMEPHOW CETKM HAaxOASATCA TOYKHM IUIaHA, B KOTOPBIX
IPOBOJATCS OMNBITHI. BbIOOp CTPYyKTYphl (haKTOPHOM MOJEIM OCHOBAH Ha
IIOCTYJIMPOBAHUHN ONPEACICHHON CTENEHN IIAJKOCTH NOBEPXHOCTH OTKIIMKA.

HOBTOMY C 0OCJIbIO YMCHBIICHHUSA KOJIHMYCCTBA OIIBITOB IIPHMHHUMACTCA
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HEOOJIbIIOE YHUCIIO TOYEK IUIAaHA, Il KOTOPBIX OCYIIECTBIIAETCS pealn3alusl
JKCIIEPUMEHTA.

K  dQakropam B  aKkTUBHOM  DJKCIEPUMEHTE  MPEIbABIAIOTCA
onpeneieHHble TpeOOBaHMS: — YIPaBIAEMOCTh (YCTAaHOBKA 3aJaHHBIX
3HAYEHUW U TMOAJEp)KaHWE TMOCTOSIHHBIMM B IIPOLIECCE ONBITA); —
COBMECTHOCTh (MX B3aWUMHOE€ BIIMSIHUE HE JOJDKHO HapylaTh IPOIECC
(GYHKIIMOHUPOBAHMS 00BEKTA); — HE3aBUCUMOCTD (YpOBEHB JIFOOOTO (hakTopa
JOJDKEH YCTAHABJIMBATbCA HE3aBUCUMO OT YPOBHEH OCTaJbHBIX); —
OJIHO3HAYHOCTh (OAHU (haKTOPbI HE JOJIKHBI ObITh (PYHKLIHUEH IPYTHUX); — OHU
JOJKHBI HEMOCPEJICTBEHHO BIIMATh HA BBIXOAHBIE MapaMeTphl. BniOop
napamMeTpoB ONTUMHU3ALMM (KPUTEPUEB ONTUMU3AIMHU) SIBISETCA OJHUM M3
IJIaBHBIX ATaloB pabOThl HAa CTaJUU MPEIBAPUTEIBHOIO M3YYEHHS] O0ObEKTa
UCCJIENOBaHUs, TaK KakK I[paBWiIbHAs IIOCTAHOBKA 3a/a4yd 3aBUCHUT OT
NpaBUJILHOCTH BBIOOpa MapaMeTpa ONTHUMHU3ALNM, SBISIOUIErocs (DyHKIUEH
uenu. Ilon mapamerpom onTHUMHU3ALMKM MOHUMAETCS XapaKTEPUCTHKA LIEIH,
3aJlaHHas KOJIMYEeCTBEHHO. [lapamerp onTUmu3anuu sBISETCS pPeakUUen
(OTKJIMKOM) Ha BO3JEHCTBUE (PAKTOPOB, KOTOPHIE OMPEACISAIOT IMOBEIACHHUE
BBHIOPAHHOU CHCTEMBI.

PeanbHble 00BEKTHI WU MPOIIECCHI, KaK MPABUJIO, OUYEHb CIOXKHBI. OHU
4acTo TpeOyIOT OJITHOBPEMEHHOIO yueTa HECKOIbKUX, UHOT/IA OY€Hb MHOTHX,
napameTpoB.  Kaxnpiii  0OBEKT  MOXKET  XapaKTepu3oBaThCid  BCEH
COBOKYIIHOCTBIO  MAapaMeTpoOB WM  JIOOBIM  MOAMHOKECTBOM  3TOH
COBOKYIIHOCTH, WJM OJHHWM E€IUHCTBEHHBIM IapaMEeTpOM ONTUMH3auuu. B
MOCJIETHEM CITy4yae MPOYUe XapaKTEPUCTUKH IMpOIecca yKe HE BBICTYNAIOT B
KauecTBe MapameTpa ONTUMHU3ALIUU, a CIIyKaT OrpaHUYEHUAMHU. J[pyroi nmyTh
— TIOCTpO€HHE O00O0OIIEHHOro MapaMeTrpa ONTUMHU3AIMU KaK HEKOTOPOu

(bYHKHI/H/I OT MHOXECTBA UCXOJAHBIX.
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B pesynbraTe mnpoBeneHHs] SKCHEPUMEHTA MOTYT OBITh MOJIYYEHBI
pe3yabTaThl HAOMIOJEHUN MPU Pa3IUYHBIX YPOBHAX (pakTopa, HE 3aJaHHBIX
KoJmuecTBeHHO. HeoOxomaumo o0paboTaTh pe3yabTaThl  HAOIOJCHUM,
HaIpUMeEp UCIIOIb3Ys METOJNKY TUCIIEPCHOHHOTO aHAIN3a, PErPECCHOHHOTO
aHajaus3a.

Takke MOXHO pe3yibTaThl JKCIEPUMEHTAa H300pa3uTh TpapuiecKu
WM TIPEJICTaBUTh B TAOJIHIIE.

Tabmuma 10 - TumoBele OIGHOYHBIE CpEACTBA IO  pasjeily

«BpruucauTenbHbie SKCIICPUMCHTBI»

Peszynprar  BhImoOnHEHUs | OneHOUYHBIE cpelcTBa (TpeOOBaHMUS, KOHTPOJIBHBIE BOIIPOCHI)
3aJaHus

7. Onucanue TpeboBaHUs K OMMMCAHUIO IKCTIEPUMEHTOB U HX PE3YIIHTATOB
BBIYHUCIIUTEIBHBIX 1. IInaH 3KCIIEpUMEHTOB

3KCIIEPUMEHTOB U UX 2. OnucaHue BXOJIHBIX TaHHBIX JUIS 9KCIIEpUMEHTa

PEe3yIbTaTOB. 3. IlpencraBieHue pe3ysibTaToOB JKCIEPHUMEHTOB TaOIMYHOM WIN/U

rpaduaeckoM BHUIE

5.7. llpuioxkenue — Kox mporpaMmmei.

[IpencraBieHHbIl  KOJ HEOOXOJAMMO COMPOBOJUTH MOJAPOOHBIMU
KOMMEHTApHUAMU.
OTaenuth TMOAMPOTPAMMBI, MOAYIN W/WUIH (YyHKIIMH, COMPOBOJUB HMX

OTACJIBbHBIMHU 3aroJIOBKaMiu, IMOSACHAOIINMHU BXOJAHBIC U BBIXOAHBIC JaHHBIC.

5.8. lIpuiio:xxkenne — Ilpe3eHTanus 1Jisl 3alIIUTHI Pe3yJIbTaTOB
HCCJIe0BAHUA.

[Io oOKOHYaHHMIO TIPAKTUKM K 3alIUTE OTYETOB TOTOBHUTCS
ANIEKTPOHHAS MIPE3EHTALNS U JOKIIA].

PexoMenparuu no ohOpMIICHHUIO CIIAN]IOB.

Cmuns. CoOmopaiiTe eauHbli cTuUiIb odopmieHus. M3Oeraiite

CTUJIEH, KOTOopble OyIyT OTBIIEKaTb OT CaMOW MPE3CHTAIUH.

54



BcnomorarensHast uHbopMainus (yOpaBisioNue KHOMKH) HE JTOJKHBI
npeo01aiaTh HaJl OCHOBHOM MH(MOpMaIuei (TEKCTOM, UIUTIOCTPALTUSIMH).

@on. JIns ¢hoHa npe3eHTaIuy NpeInoYTUTEIbHBI XOJI0IHbIE TOHA.

Hcnonvzoeanue yeema. Ha oOmHOM crnanne pPEKOMEHAYETCS
UCIIOJB30BaTh HE Oojiee TpeX IBETOB: OJUH il (oHA, OAUH s
3arojioBka, OJMH 11 Tekcra. Jlns ¢oHa M TEKCcTa HCHOJIb3YHTE
KOHTPACTHBIE I[BETA.

IIpeocmaesnenue ungopmayuu.

Cooepoicanue ungopmayuu. VIconb3yiTe KOPOTKHE CJIOBA U
npeiokeHuss. MUHUMHU3UPYNUTE KOJWYECTBO MPEAJIOrOB, HApPEUUid,
npujiaraTeabHbIX.  3arojJOBKM  JIOJDKHBI — MPUBJEKaTh  BHUMAaHUE
ay IUTOPUH.

Pacnonoocenue ungopmayuu na cmpanuye. IlpeanoyTuTesTbHO
TOPU30HTAJILHOE paclojokeHue uHpopmanuu. Haubonee BaxHas
uH(popmalms J0JDKHA paciojaraTbes B IIeHTpe dKpaHa. Ecinu Ha crnaiine
pacrojiaraeTcsi KapTUHKA, HAAMUCH IO KHA pacIiojaraTbesl o1 Hell.

Ob6vem ungopmayuu. He CTOUT 3amONHATH OJIUH CJIAMN CIUIITKOM
OOJIBIINM 00hEMOM UH(POPMAIIUH: JIFOIA MOTYT SAMHOBPEMEHHO 3alIOMHUTh
He Oomee Tpex (akToB, BHIBOJAOB, omnpeacncHuil. HawmOosbmras
3(b(1)€KTI/IBHOCTI) JOCTUT'aCTCA TOoTrAaa, Koraga KIIFOUYECBBIC ITYHKTBI
0TOOPaXKAIOTCS 10 OJHOMY Ha KaXKIO0M OT/ACIBHOM CIaijie.

B tabnuie 10 npeacrapieHbl TpeOOBaHUS K JIEMEHTAM MPUIOKECHHUS.

Tabmuma 10 - TumoBble OLIGHOYHBIC CPEACTBA IO MPHIOKECHUIO

«IIpe3enTanus u JOKJIa] IO UTOTaM UCCIICIOBAHUS)

Pe3yHBTaT BBITTOJTHCHU S OL[@HO‘IHBIC CpeacTsa (TpC6OBaHI/I$I, KOHTPOJIbHBIC BOHpOCLI)
3aJaHusA
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8. [pe3eHTanus u moKIaj
10 UTOTaM UCCJIETOBAaHMS

TpeboBaHUs K TIPE3CHTAIIMH U JOKIIAAY IO UTOTaM UCCIICIOBAHMS:
1) Hammaue menu u 3a71a9 UCCICAOBAHIS

2) O00CHOBaHME aKTyaTbHOCTH HCCIICIOBAHMS

3) OcgerieHue peIICHNs BCEX MTOCTABIICHHBIX 3a/1a4.

4) BeIBoAIBI 110 IPOBEJIEHHOMY HCCIIEIOBAHHIO.
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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
nokymeHnta «OleHka pe3yJabTaTOB  MPOXOXKACHUS  MPAKTUKKW»  (CM.
pUIOKEHHE 3).

OneHKy pe3yJbTaTOB MPOXOXKIEHUSA TMPAKTUKU, TMPOBOAUMON B
npopUIBbHOW OpTraHW3allid, MPOBOAAT PYKOBOAUTENh TMPAKTHKH  OT
opraHuzanuu (By3a) M3 4YMCIA JIMIL, OTHOCAIIUXCA K MpodheccopcKo-
MIPEMNO/IaBaTeIbCKOMY COCTaBY, U PYKOBOJMUTENb MPAKTUKH OT MPO(UIbHON
OpraHu3alii W3  4YKuclia pabOTHUKOB  NPO(HIBHOW  OpraHu3aIuu
(npunoxenue 3).

Bo Bpewmst 3ammuThl oOyvaromuiicss Kpatko (3 - 5 MUHYT) JOKJIabIBaeT
OCHOBHBIC PE3yJIbTAaThl CBOCH pabOTHI, COMMPOBOXKAS PE3yJIbTaT HATJISTHBIM
MaTepuanioM (MIPE3CHTAIHs ), a 3aTeM OTBEYAET Ha BOMPOCH MPETO1aBaTEIIs.

B noxname oOywaromuiics O3By4YMBaeT Ieib W 3aa4dl TMPAKTHKU;
KpPaTKYI0 XapaKTePUCTUKY PELICHUs KaXKI0M MOCTaBJICHHOM 3a/1aui; BHIBOIBI
1o padore.

[IpenonaBaTens OIEHUBAET, HACKOJBKO YCHEIIHO JIOCTUTHYTa 1Elb U
pEIICHBI 3a/1a4H, TTOCTaBJICHHBIC B IPAKTHKE; KA4eCTBO JOKJIa/a U OTBETOB Ha
BOIIPOCHI; CTEMEHb CAMOCTOATEIBHOCTH CTyJACHTa TPH BBIMOJHEHUU
uccienoBanus (cOOpy W aHalnu3y TpeOOBaHWM, BBISBICHHUIO UM YCTPAHEHUIO
HECOOTBETCTBHI); MOJHOTa MPOBeACHHOW paboThl. OTMETKAa 3a MPaKTUKY

BBICTABJISICTCA COTJIaCHO HpPIBeI[eHHOfI B MCTOINYCCKUX YKA3aHUAX OaJUILHO-
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pEeUTHUHIOBOM cucremMe U Tabiuile 1epeBoja OamioB B OyKBEHHBIM

SKBUBAJICHT. B OalIbHO-PEUTUHTOBOM CHUCTEME TaK)KE€ YUHUTHIBACTCS OILICHKA

PYKOBOAUTEISI MPAKTUKH OT MPOPHIHHOTO NMPEANpuUsATUs (MIPU HATUYHH).

Bamnbl mo mpakTuKe BBICTABISIOTCS OOyYaroIeMycs 3a JBa BHJA

NEATENbHOCTH:

- BBIIIOJTHCHHUEC HCCICAOBAHUA U OCI)OpMJ'IeHHe MOSICHUTEIbHOMN 3aIlIMCKU

(80 6ayoB) (Tabmuna 11);

- 3aIIMTa OTYeTa 1o npaktuke (20 6amioB) (Tabmuib 12).

Tabnuna 11 — Kputepuu u nikaiia oleHKH BBITOJHEHUS 3a1aHuM.

PesynbTar
BBIIIOJTHCHUS 3aJaHUA

Kputepuii olieHkr pe3ynbTaTa BHIIOTHEHUS
3aJaHus

IIIkana oneHKH B Oautax
(MUHMMYM — MaKCUMYM)

1). TTepeueHn
HOPMAaTHBHBIX
JIOKyMEHTOB,
perIaMeHTHPYIOIINX
pabory.

VYka3aHue Ha3HAYEHHS M BBIXOJHBIX JaHHBIX
JOKyMeHTa (MHCTPYKLUH 10 OXpaHe TPy/a,
JOJKHOCTHBIE 00513aHHOCTH, TIpaBUIIa U
pachopsaku Uit OOBEKTOB)

- HeronHoe 1-2

- TIOJTHOE

Kpatkoe conepxanue 10KyMeHTa

- HE BIIOJIHE OTpaKaeT Ha3HaueHwue -1

- BIIOJIHE OTpakaeT Ha3HAYeHUe - 2

Ccdepa npumeHeHUs] JOKYMEHTa

- OTpa)kaeT He BCE BOZMOXKHOCTH - 1

- IOJTHOCTHIO OCBEIIEHA - 2

Cymma 0anmoB mo
MCEMEHHOH padore: 3-6 6

2). [lnan pabouero
JIHs1, IpaBuiia
MOBE/ICHHS Ha
paboueM MecTe

IInaH BeINOJIHEHUS 3aJaHUI IPAKTUKU COTJIACHO
CPOKaM MPAaKTHUKH C yYETOM HOPM OXPaHbI TPyJia H
TpeOOBaHMI O0E30TaACHOCTH.

- cocTaBlieH 0e3 IMOJIHOTO Y4eTa HOPM H/HITH
TpeOOBaHMM 0E30MaCHOCTH — 2

- COCTaBJICH C YYETOM BCEX HOPM U TpeOoBaHuil -4

CyMMma 6amioB 1o
MUCEMEHHOH padoTe: 2-4 6

3. Onucanme
HCIIOJIB3yEMOU
MaTeMaTHIECKOM
MOJIENIM U €€ CBOICTB
JUTSL peTeHUs
poheCCHOHATBHON
3aJa4u

CrnoBecHoe, rpahndecKoe UM CUMBOJIBHOE
OITHCAHHUE MOJIENIH

- IPEJICTABJICHO HETOIHOE — 3

- CI€JaHO MOJHOCTLIO - 6

Vka3aHue BXOIHBIX U BHIXOIHBIX JaHHBIX
- He rmojHoe — 1

- IOJIHOE — 2

Hccnenosanue cBOMCTB MOAEIN

- He BCe CBoiicTBa -1

- BCE CBOMCTBA MCCJIEI0BAHEI - 2

Cymma 0anioB 1o
nuchMeHHoH pabote: 5-10 6

4. Onucanue
MIPUMEHSIEMBIX
METOJ/IOB PEIICHISI

[TpruMeHEeHHBIE METOIBI

- OTIMCaHbl HEJOCTATOYHO HOAPOOHO HITH
OTCYTCTBYET aHAIIMTUYECKUI METOT (TIpY HAJIMYWH )
-2,5.

- OTIUCAHBI MMOJTHOCTBIO — 5

O6ocHOBaHME METOJIOB

- IpYBeIeHA, HO HE 0OOCHOBaHA TOYHOCTH U /WIIN
CXOJIUMOCTH METOHOB — 2,5

CymmMma 0anoB 1o
nucbMeHHo# padore: 10-20
0
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- [IpUBCACHA U 000CHOBaHA TOYHOCTh U /UIIH
CXOJUMOCTH UCITIOJIB3YEMBIX MCTOJIOB - 5

5. Onucanwue
aJropuTMa B
BepOATHPHOM HIJTH
rpaduIecKOM
MIPEJICTABICHUU

AJNTOPUTM Ha €CTECTBEHHOM SI3bIKE

- OIMCAH HEeJIOCTATOYHO KOPPEKTHO, €CTh HE
JIOCTATOYHO MPONCAHHBIC MOMEHTHI - 2

- OIMcaH KOPPEKTHO U SICHO - 4

AJITOPUTM pEIIeHHs 3a1a91

- IPEJICTABJICH HEJOCTATOYHO KaueCTBEHHO,
WCIIOJIb30BaHHE CTAHIAPTHBIX CPEJICTB ONMUCAHUS
IIPOBEJCHO C HEJOCTaTKaMH - 3

- IPE/ICTABJICH KAYE€CTBEHHO C UCIIOIh30BAHHEM
CTaHJAPTHBIX CPEJICTB OMKUCAHVS AITOPHTMOB -6

Cymma 0auioB mo

nuchbMeHHOU padote: 5-10 0

6. Onncanue
IIPOrpaMMHON
peanuzanuu
anropuTMa

WHTepdetic mporpaMmel

- OTIUCAH He MOJHOCTHI0, OTCYTCTBYIOT HEKOTOPHIC
Ba)KHBIE DIIEMEHTHI — 1,5 6

- OIIMCaH MOJIPOOHO ¢ WINTFOCTPAHSIMH —3 0.
Cpena mporpaMMHpPOBAHUS

- ompeenieHa, co cinadbiM 00ocHOBaHUEM — 1,5 0.
- IPUBEICHO TTOJIHOE 000CHOBAaHUE BHIOPaHHOM
cpensr -3 0.

Konun sxpaHa, WTIOCTpUPYIOLIUE BHITTOTHEHHE
IIPOIrPaMMBbl

- IPUBEICHBI 0€3 TIOJTHBIX KOMMEHTAPHUEB -2

- IPUBEACHBI BCC U COITPOBOXKIAAIOTCA MOJHBIMU
KOMMEHTapHsIMH - 4

Cymma 0amioB mo

nuchbMeHHOU padote: 5-10 6

7. Onucanue

BBIYHCIINTCIIBHBIX
OKCIICPUMECHTOB U UX

pe3yabTaToB.

Omnmcanue miaHa 3KCIePHIMEHTOB

- ge moiHoe — 1,5

- IoJiHoe - 3

Omnucanue BXOJHBIX JAaHHBIX IJIA S9KCIICPUMEHTOB
- ge moiHoe — 1,5

- IoJiHoe - 3

[IpencraBienue pe3ynbTaToB SKCIIEPUMEHTOB
TaOJIMIHOM WII/U TpapUIecKOM BHUJIC

- HE TIPEJICTaBJICHBI — 2

- IpeJICTaBJICHHI - 4

Cymma 0anmoB mo

nMckMeHHoHn padore: 5-10

Utoro

41-80

Tabnuma 12 — Kpurepuu u mikana oeHKH 3alIUThl OTYETA.

OrnieHBaeMBbIi OneHnBaeMble TIOKa3aTea (KPUTEPUH) OreHka B Oauiax
JIIEMEHT
OdopmiieHre | - COOTBETCTBYET NPEAbSBISIEMbIM TPEOOBAHUSM, HO 4-6
oTyeTa COJICP)KUT He3HAUUTEIbHBIE HETOYHOCTH — 40.
- COOTBETCTBYET NPEIbSIBIIEMbIM TPEOOBAHHUSIM B
MOJTHOM 00BeMe — 6 0.
Pexomenmyemast | - yIoBIE€TBOPUTENHHO — 3 0. 3-5
OIICHKA - xoporio — 4 0.
PYKOBOAMTENS | - OTIMYHO — 5 6.
MPAKTUKHU OT
npopUIBLHON
OpraHu3alyu:
3amuTa OT4eTa | - HEMOJIHOE BJIaJICHUE MaTEPHAIIOM, BOSHUKAIOT 3-9
COMHEHHS B CAMOCTOSTEIIbHOM BBIIIOJTHEHUH PaboThl — 3
0.
- TIOJTHOE BIIQJICHUE MATEPHAIOM, U3JI0)KEHHOM B OTUETE,
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MMOHMMAaHUE CYIITHOCTH ITOCTABJICHHBIX H
paccMaTpuBaeMbIX MPUKIAIHBIX 3a0ad — 9 0.

[Tocne 3Toro pyKOBOAWTENb TPAKTUKH OT OpraHu3aIuu (By3a) 3aHOCUT
OTMETKY B 3a4€THYIO KHIDKKY CTYJICHTa U B COOTBETCTBYIOIIYIO BEIOMOCTb.

OrneHka pe3ynbTaTOB TEKyleH y4eOHOU paboThl oOydarorierocs (Io
BUaM) B Oamnax mpuBenaeHa B Tabmuie 13. JIs BeICTaBIGHHS 3adeTa C
OIICHKO}, HaOpaHHBIE 32 BBHIMTOJHEHUE 3aIaHUK OaJIJIbI IEPEBOIATCS B OLICHKY
Y OyKBCHHBIN SKBHBAJICHT (Ta0m. 14).

3a HECBOEBPEMEHHOE MPEJOCTABICHUE OTYETA CTYJEHTY MOKET OBbITh
HazHaueHo 70 10 «mrpadHbIX)» 6aIoB.

HeynoBnerBoputensHble pe3yibTaThl MPOMEKYTOUHON aTTECTALUU TI0
MPaKTUKE WM HEMPOXOXKICHHE MPOMEXKYTOYHON aTTECTAIllMU IO MPAKTUKE

IIPU OTCYTCTBUM HEYBAXKUTENBHBIX NPUYMH NPUZHAKOTCA aKaJIEMUYECKOU

3aJ0JKECHHOCTBIO.
Tabmuma 13 — bamnbHO-pedTHHTOBAS cucremMa OILICHKH
c(hOPMHUPOBAHHOCTH KOMITCTCHITUMA
Kon 1 Ha3BaHMe KOMIETESHITNN Pe3ynbTaThl BBIOJIHEHHS TMCHMEHHBIX CymmapHnas
3aJJaHU{, OTHECEHHBIX K KOMIIETEHIIHU 1 OIIeHKa 110
MPEIbIBISEMBIX B OTUET KOMITETEHIINU

B Oatax
(MUHIMYM—
MaKCHMYM)

YK-2 - CriocobeH onpeiensiTs Kpyr 1). TlepeyeHb HOPMATHBHBIX JTOKYMEHTOB, 5-10

3a7a4 B paMKax IMOCTABJICHHOM e U | PerJIAMEHTHPYIOLIHUX padoTy.

BBIOUPATH ONTUMAITBHBIE CITOCOOBI UX 2). [1nan pabouero aHs, MpaBHIa MOBEACHHS

pEIIeHHsI, HCXO/IS U3 ICHCTBYIOIIUX Ha pabodeM MecTe.

NPaBOBBIX HOPM, HMEIOLIHUXCSl PECYPCOB

Y OrpaHUYECHHI

VK-8 - CriocobeH co3naBaTh U

MOJ/ICP’KUBATh OE30TIACHBIE YCIIOBHS

KHU3HEICSATEIBHOCTH, B TOM YHCIIE TIPH

BO3HMKHOBEHUH UPE3BBIYAHBIX

CUTyallul

OIIK-3 - CnocobeH npuMeHATh 1 3. Onucanue UCIoIb3yeMOi 5-10

MOIU(PHUINPOBATh MATEMaTHIECKHE MaTeMaTHYECKOH MOJIENN U €€ CBOMCTB AJIs

MOJIEIN JUTS PEIeHUs 3a/1a4 B 00JIaCTH | pelieHus nmpodeCCUOHAIBHON 3a1a49K

podeCCHOHATLHON IeATeTFHOCTH

OIIK-2 Crioco6eH Ucmonb30BaTh U 4. Onucanue NpUMEHAEMBIX METOA0B 30-60

a1alTUPOBATh CYLIECTBYIOIIUE peeHus

MaTeMaTHYECKHE METOJIbI U CUCTEMBI 5. Onucanue anropuTMa B BepOATbHOM HITH

IPOrpaMMHUPOBAHUS JUIsl pa3paboTKu U | TpaguyecKkoM
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pcan3anu aJITOPUTMOB PCIIICHUSA 6. Ommcanue HpOFpaMMHOﬁ pcaim3anuu

MPHUKJIATHBIX 3139 ajropuT™Ma
OIIK-4 - Crioco0eH pemats 3a1aqu 7. Onucanye BBIYUCIUTEILHBIX
po(heCCUOHANBHOMN EATEIEHOCTH C AKCIIEPUMEHTOB M UX PE3yJIbTaTOB.

HCTIOJIb30BaHNEM CYIIECTBYIOIINX
MH()OPMATMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHH U C y4ETOM OCHOBHBIX
TpeOOBaHUI HHPOPMATHOHHOH
Oe3onmacHOCTH

Otuer 10-20
3amura oTueTa

UTOI'O 51-100

Ta6muma 14 - [leperoa 6amioB u3 100-6amIbHOM IIKAJIBI B YUCIOBOM U
OykBeHHBIN 3kBUBaNEHT (U3 [lonoxkeHus 0 OALTBHO - PEUTUHTOBOM CUCTEME

oIleHKH JesTenbHocTu ctyaeHToB Keml'Y (30.12.2016r.)

Cymma 6annos Oyenka bykeennwiii sx6usaienm
86 - 100 5 OTJIIMYHO
66 - 85 4 XOPOIIIO
51-65 3 YAOBJIETBOPUTEIILHO
0-50 2 HEY/IOBJIETBOPUTEIILHO

OcHOBaHMEM ISl HAMPABJICHUS CTYAEHTA HA MOBTOPHOE MPOXOKICHUE
MPAKTUKHU WIM OTYUCIICHUS U3 YHUBEPCUTETA MOXKET OBITh:

— HEBBIIIOJIHEHHUE TTPOTPAMMBbI IPAKTUKH;

— MOJy4YEHNE OTPUIIATEIBHOTO OT3bIBA;

— HEYJIOBJICTBOPUTEIIbHAS OLICHKA MPHU 3aLUTE OTYETA;

— OTCYTCTBHUE OTYETA O MPOXOKJICHUU MPAKTUKHU.

CrylleHTbl, HE BBINOJHUBIIUE MPOrPAMMY MPAKTUKHU MO YBAKUTEIbHOU
NpPUYMHE, HAMPABJISIOTCS HA MPAKTUKY MOBTOPHO, B CBOOOTHOE OT y4eObl
BpeMs 110 UHANBUyATbHOMY TpaduKy, ¢ opopMiieHHEeM MpuKasa.

CryneHTbl, HE  BBINIOJHUBIIME  MPOTpaMMy  TPaKTUKH  0Oe3
YBOKUTEIBHON TPUYMHBI WJIM TOJYYHUBIIME OTPUIATEIBHYIO OLEHKY,
JMKBUAUPYIOT aKaJIEMUYECKYIO 3a10JKEHHOCTh B COOTBETCTBUU C MOPSIAKOM
MPOBEACHUST TPOMEKYTOUYHON AaTTECTAlMU JIsI OOYydYaroIIMXCs, WMEIOIINX

AKaJICMHUYCCKYIO 3aJ0JIDKCHHOCTD, YCTAaHOBJICHHBIM [TonoxxeHuem 0)
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MNPOBCACHNN TCKYHICTO KOHTPOJIA YCIIECBACMOCTH H HpOMC)KYTO‘-IHOﬁ

aTTectanuu odyuarommxcs Keml['Y.
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/. TUTIOBBIE BOITPOCHI K TIU®®EPEHIIMPOBAHHOMY
3AUYETY IO MNPOU3BOJACTBEHHOM MPAKTUKE
«HAYYHO-UCCIIEAOBATEJIBCKASA PABOTA»

Kon oniennBaeMoi KOMNeTEHIINN

Turmnossle BOITPOCHI HA 3allIUTC OTYCTA IO IMPAKTHUKE

VYK-2 - CnocoGeH onpenensits Kpyr
3a/1a4 B paMKax MMOCTAaBJICHHOH IIETH U
BBIOMPATh ONTHMAaIbHBIE CIIOCOOBI UX
pEIICHUs, HCXOIS U3 ICUCTBYOIIUX
MIPaBOBBIX HOPM, HMEIOIINXCS PECypCOB
Y OrpaHUYeHUMN

VK-8 - Cnocoben co3maBath u
MOJICP)KUBATh OE30TaCHBIE YCITOBHS
JKU3HEACITEIbHOCTH, B TOM YHCIIE TIPU
BO3HHKHOBCHHH YPE3BBIYANHBIX
CUTyalul

1). IlepeurcnuTe HOpMATUBHBIE JIOKYMEHTHI,
perIaMeHTHPYIOMUX padoTy Ha MECTE ITPAKTHKH.

2) Kakue pyHKIIMoHaIbHBIE 005S3aHHOCTH TIOCTABIICHBI HA
pabodem mecte?

3) Kakux 3nanuii Bam He xBataso Al yCIENIHOTO
BBITIOJTHEHHS 33 JaHUH ITPAKTHKH?

4). Kakue omnacHsle (BpeaHbIe) PakTOphl MPUCYTCTBYIOT Ha
MECTE MPAKTUKN?

5) Kakne Mepsl He0OX0IUMO TIPUHUMATD IS 3AIUTHI OT UX
BJIMSIHHS BO BpeMsl pabouero JiHs?

OIIK-3 CriocobeH nTpuUMeHsITh U
MOAU(DHUIIMPOBATH MATEMATHYCCKHE
MOJICJIH JUTS PEIlIeHHUs 33124 B 00J1aCTH
po(heCCUOHATBHOMN NEATENbHOCTH

1. Kakue sTamsl BRIACISIOTCS B IIPOIECCE MATEMATHIECKOTO
MOZEIUPOBAHUS?

2. Yrto Ha3BIBaeTCs CO/IEP KAaTENbHOM MOCTAaHOBKOM 3a1a4uu’?
3. Kakue paOoThI clieyeT MPOBOAMTE Il 00CIICIOBaHUS
00BEKTa MOACITUPOBAHUS HA HTAIE CONEPKATEIHHOM
[IOCTAHOBKU 3aJa4u?

4. Yro BKJIIOYAET KOHILIENITya bHa MOCTAHOBKA 331a4U
MOZEIUPOBAHUS?

5. Uro BKIIIOYAaET MaTEMaTUYECKasl TOCTAHOBKA?

6. Kakue omeparopsl Mojaenu Haubosee pacipoCTpaHEHbI?
7. Kakue opMbl KOHTPOJISI BKIIFOUACT KaueCTBECHHBIN
aHanusz?

8. B xakoM ciryuae MaTeMaTHuecKasi MOJIENb SABIAETCS

KOPPEKTHOMH?
OIIK-2 CriocobeH ucnonb30BaTh U 1. B yeM IOCTOMHCTBO U HEAOCTATKHU aHATUTUYECKUX
aJlanTHPOBAaTh CYIIECTBYIOIINE penieHnii?

MaTeMaTUYECKUE METO/Ibl U CHUCTEMBI
MIPOTPaAMMUPOBAHHUS JISI pa3pabOTKU U
peanu3anuy aaropuTMOB PEILICHHUS
MIPUKJIAIHBIX 33/1a4

OIIK-4 - Crioco6eH pemiats 3a1aqu
npodeccnoHanbHOM AEATEITBHOCTH C
UCIIOJIb30BaHUEM CYIIECTBYIOIINX
WHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH U C y4ETOM OCHOBHBIX
TpeOoBaHM HH(HOPMAITMOHHOM
Oe3omacHocTH

2. Kakwue 3a1auu JOMyCKAIOT aHATUTUICCKUE PEIICHUS?
3. B 9yem nocTOMHCTBA M HEJOCTATKU YHUCIEHHBIX
(anropuTMHUYECKIX) METOIOB?

4. Kakue 4uclieHHbIC METOIbI CYIISCTBYIOT JIJIsi HanboJee
pachpoCcTpaHeHHBIX OIEPaTOPOB MAaTEMATUIECKOTO
MOJIEJINPOBAHMA?

5. Kakue BUJIbI TOTPEIHOCTEN BOZHUKAIOT MIPU
HCIIOJIb30BAaHUH YHCIIEHHBIX METO/IOB PEIICHNs?

6. Kak paccunThIBaeTCsi TOYHOCTH YUCIEHHOTO alNropuTMa?
7. B KakoM cilyyae aJlfOpUTM Ha3bIBAETCS yCTOMUMBBIM?
Cxoasmmmcs?

8. Kakue ctangapTel 0OpMIICHHS aITOPUTMOB TIPUHSTHI?
9. Ha kakue 3Tansl MOKHO Pa30UTh MpoLecc pa3paboTKH
IpOrpaMMsl?

10. KakoBa npumepHas popma crieruduraniu
MIPOrpaMMHOI0 MPOAyKTa?

11. B ueM cocTouT 3TaI NpOEKTUPOBAHUA?

12. KakoBBI CTaHIAPTHBIE COCTABRIISIONINE TPOTPAMMBI,
peanu3yronie MaTeMaTHYECKY 0 MOJETH?

13. Kakue nienu npecienyeTr NpoBepKa afieKBaTHOCTH
MaTeMaTHuecKol Moaenu?
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14. Kak mpoBoAUTCS MPOBEPKA MAaTEMaTHUYECKOM MOJIENU Ha
aJIeKBaTHOCTH?

15. Uem oTiim4aeTcss KOJIMYECTBEHHOE U KAYECTBEHHOE
CPaBHEHHUE PE3yNbTaTOB?

16. Kakve mpuarHBI MOTYT BBI3BAaTh HEAIEKBATHOCTD
MaTeMaTHIECKOTO MOIETUPOBAHUS?

17. Kak mpoxoauT npoIiecc KOPPEKTUPOBKU
MaTeMaTHYECKOW MOJICIH B CIIy4ae ¢ HeaJeKBaTHOCTH?
18. Kakue THIBI TPaKTHIECKOTO UCTIOIB30BAHMS MOJICIICH
pasnuyaior?

19. B ueM cocrout aHaIIN3 Pe3yIbTATOB MOJICIIUPOBAHUS?
20. Kakune tpeboBanus kK HHOOPMAITMOHHON 6€30IMaCHOCTH
ObuTr Bamu yuTeHs! ipu pa3paboTke mIporpaMMHOTO
cpeacrra?
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8. PEKOMEHIAYEMAS JIUTEPATYPA

OcHoBHas yueOHas1 JIUTEpaTypa

1. BBenenue B MaTeMaTuueckoe MOJEIUPOBAHUE : yueOHOE TTocooue /
B. H. Ammxmun, M. b. T'urman, 1. O. Kennep [u np.] ; mox. pen. I1. B.
TpycoBa. - Mocksa : Jloroc, 2020. - 440 c. - ISBN 978-5-98704-637-1. -

Tekct : anekrponnsiii. - URL: https://znanium.com/catalog/product/1211604.

— PexuM octyna: 1o rnoamnucke.

2. 3amm3Hsk, B. E. BBeneHne B MareMaTndyecKoe MOJIECIUPOBAHUE :
yuebHoe mocobue s By3oB/ B. E. 3ammsnsk, O. A. 3o0motoB. — Mockga :
M3natensctBo HOpaitt, 2020. — 133 c.— (Bricee oOpa3oBaHue). —
ISBN 978-5-534-12249-7. — Tekct : anekrponnsiid // OBC IOpaiiT [caiiT].
— URL.: https://urait.ru/bcode/447100.

JlonoTHUTEIbHASI JTUTEPaTypa

1. Tapacuk, B. II. MaremaTtnueckoe MOJEIMPOBAHUE TEXHUUYECKHUX
cuctem : yueOnuk / B.II. Tapacuk. — Munck : HoBoe 3nanue ; Mocksa :
NH®PA-M, 2020. — 592 c¢. — (Briciiee oOpaszoBanue: bakamaBpuar). -
ISBN  978-5-16-011996-0. - Tekcr : oanektponnsidi. - URL:
https://znanium.com/catalog/product/1042658. — Pexum pgoctyma: 1o
HOJATHCKE.

2. TomybeBa, H. B. Maremarnueckoe MOJETUPOBAHUE CHUCTEM U
nporeccoB : yuebHoe mnocobue / H. B. IN'onmybGeBa. — 2-¢ u3m., crep. —
Cankrt-IletepOypr : Jlanb, 2016. — 192 ¢. — ISBN 978-5-8114-1424-6. —
Tekct : snekTponHslit // Jlanb : 370eKTPOHHO-OMOIMOTEYHAs CHUCTEMa. —
URL.: https://e.lanbook.com/book/76825. — Pexxum mocTyma: Ijsi aBTOpH3.
IIOJIb30BaTENCH.

3. T'opmau, b. A. Marematuueckoe monenupoBanue. lloctpoenue
MoOJiesIel M YucieHHas peanuzanus : yueOHoe nocooue / b. A. I'opnau, B. T'.
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https://znanium.com/catalog/product/1211604
https://urait.ru/bcode/447100

[ITaxoB. — 2-¢ u3x., crep. — Cankt-IlerepOypr : Jlanp, 2018. — 292 ¢c. —
ISBN 978-5-8114-2168-8. — Tekct : a1eKTpoHHBIN // JlaHb : 3J€KTpOHHO-
oubanoreunas cucrema. — URL: https://e.lanbook.com/book/103190. —
PexxuM nocTymna: s aBTOpU3. MOJIb30BaTENEH.

4. CemenoB, A.I'. MaremaTnyecKkoe U KOMIIBIOTEPHOE MOJEIUPOBAHUE

: npaktukyM : [16+] / A.I'. CemenoB, M.A. Ileuepckux ; KemepoBckuii

rOCyJapCTBEHHbIM  yHHBepcuteT. —  KemepoBo :  KemepoBckuu
rocygapcTBeHHbli yHuepcutet, 2019. — 237 c. : wun., Tabn. — Pexum
JNOCTyTa: 1o ITOJIIUCKE. —

URL.: https://biblioclub.ru/index.php?page=book&id=574121. — bubGauorp. B
kH. — ISBN 978-5-8353-2427-9. — TeKkcCT : 371€KTPOHHBIH.

5. HpamoB, B.B. Marematnueckoe MojaeIupoBaHue : y4deOHO-
Metoauueckoe mocodue / B.B. MBanos, O.B. Ky3pmuna ; IloBomkckuii
IrOCYy/IapCTBEHHBI TEXHOJIOTUYECKUNA YHUBEPCUTET. — ﬁomKap-OJIa
[ToBoKCKUI rOCYIapCTBEHHBIM TEXHOJOTUUECKUI yHUBEepcutet, 2016. — 88
c. : cxem.,, Tabm. — PexuMm [pocTtyma: 1O  NOANHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=459482. — ISBN 978-5-
8158-1744-9. — TekcT : SIEKTPOHHBI.

6. Moucees, H.I'. Teopus miianupoBanusi 1 00pabOTKH SKCIIEPUMEHTA :
yuebHoe mocobue / H.I'. MouceeB, HO.B.3axapoB ; IloBomxckuit
rOCYyIapCTBEHHBI TEXHOJIOTUYECKUNM YHUBEPCUTET. — ﬁomKap-Oﬂa
[ToBOMXKCKMI TOCYJapCTBEHHBIN TEXHOJOTHYECKU yHuBepcuteT, 2018. —
124 C. : WII. — Pexxum JIOCTyMa: 10 MOJIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=494313 — Bbubauorp.:
c. 121. — ISBN 978-5-8158-2010-4. — TekcT : 57eKTPOHHBIM.
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Jluteparypa 11 opopMiieHUsI 0TYETA MO MPOU3BOACTBEHHOM NPAKTHKeE

1. IlpaBuna odopmiieHHs y4eOHBIX pPabOT CTYACHTOB : Yy4eOHO-
meroauueckoe nocodue / U.A. Kubunona, A.E. Apakensan, O.B. CokoJiosa,
I0.H. Couna-Kyrumepa. — HoBoky3nenk : HOM Keml'VY, 2018. — 124 c. —
TekcT : HemoCcpeACTBEHHBIN.

2. TOCT 19.701-90 (MCO 5807-85) Enunas cucrema
nporpammuoi nokymentauuu (ECIIJ]). Cxembl anropuTmoB, MpOTrpamMMm,
JTaHHbIX W cucteM. OOO3HAYEHUsI YCJIOBHBIE W TMpaBWjia BBIMOJHECHUS :
MEKTOCYIApCTBEHHBIN CTAaHAAPT : U3JIaHUE OPUIIUAIBHOE : BBE/ICH BIIEPBBIC :
nata BBeneHus 1992-01-01 / Mocksa Crannmaptundopm, 2010 — 158 c. —
TekcT: HemoCPEACTBEHHBIM.

3. TOCT P 7.0.100-2018  bubOnuorpaduyeckas  3amuch.
bubnuorpadpuueckoe omnmcanne. OOmme TpeOoBaHMS U  IpaBUia
COCTaBJICHUS: MEKTOCYIapCTBEHHBIN cTaHaapT: Aata BBenenus 2019-01-07 /

Mocksa Crangaptundopm, 2018 — 128 ¢. — TekcT: HEenmocpeICTBEHHbIN

9. COBPEMEHHBIE ITPO®PECCHUOHAJIBHBIE BA3bI
JAHHBIX U CTITPABOYHBIE CUCTEMBbI
1.baza cranmaproB u HopMmaTuBoB - http://www.tehlit.ru/list.ntm

['ocymapcTBeHHass cucteMa TIpaBoOBOM wuHpOpMauu - OQUIIHATBLHBIN
MHTEpPHET-MOpTall paBoBoil nHpopMmanuu - http://pravo.gov.ru/ CpaBoyHas
npaBoBas cucreMa «Koncynsrant [Tnrocy - http://www.consultant.ru

2. CITForum.ru : on-line 6mbaroreka cBOOOIHO AOCTYIMHBIX MATEPHAIOB
no WHGOPMAIMOHHBIM TEXHOJIOTHSIM Ha PyCCKOM si3bike : cait. — 2001 —
URL.: http://citforum.ru. — TekcT: 3JIeKTPOHHBIA.

3.eLIBRARY.RU : nayuHnas snekTpoHHas OuOnuoTeka : caidlt. — MockBa,
2000 - . — URL: http://www.elibrary.ru. — Pexxum noctyma: ajs 3aperucTpup.

II0JIb3JIBATENIEN. — TEKCT: DJIEKTPOHHBIN.
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4. EnuHOEe OKHO JocTynma K oOpa3oBaTelbHBIM pecypcaM : CalT. —
Mockaa, 2005 - . — URL.: http://window.edu.ru/. —TekcT: 3JIeKTpOHHBIH.

5. O6menoctynHass 0a3za JaHHBIX MPO(PECCHOHATBHBIX COOOIIECTB U UX
wieHoB, Ilopran IIpodeccroHanbHble  CTaHAAPT, PEXKHUM  JIOCTyHa
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/spravochniki-i-klassifikatory-i-bazy-dannykh/centralnyj-katalog-
professionalnyh-soobsestv/

6. baza manapix MunskoHompazputusa PO «MHbopMalMOHHBIE CUCTEMBI
MunucrepcTsa B cetu WNutepHery, peKUM nocTymna
http://economy.gov.ru/minec/about/svstems/infosystems/

7. Enunbiii mHOOpMAIIMOHHO-aHATMTHYECKUN TOPTal TocyAapCTBEHHOM
MOJJIEPKKM HWHHOBAIIMOHHOTO pa3BuTusa OuszHeca (AUC «uHOBaniumy)

pexxuM aoctyna http://innovation.gov.ru/
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MNPUJIO’KEHMUE 1 - ®opma padouero rpadguka (mjiana)
NPAKTHKHA

HoBoxky3Heuknit HHCTUTYT ((pruan)
(benepaabHOro TOCyAapCTBEHHOTO OI0KETHOTO
00pa30BaTeIbHOTO YUPEKIACHHUS BBICIIIETO 0Opa30BaHU
«KemMepoBckuii rocyJapCTBEHHBI YHUBEPCUTET)

Pa6ounii rpaduk (miaH) npakTUKHA

OO0yyaromuics

ono

Hamnpasnenue noarorosku [Ipuknannas marematika 1 nHGopMaTuKa
HanpaBJIeHHOCTh (mpouib) moAroToBku «MaremMaTHdeckoe MOJENMpOBaHHE M WH(POPMAaMOHHbBIE
TEXHOJIOTHI

Kypc 4, ¢dopma oOyuenuss ounas, DakynpreT HWHOOPMATHUKH, MATEMATHKH H MaTeMaTHYECKOTO
MOJICIIMPOBAHMUS, TPYIINa
Bup, tun, cnoco6 npoxoskaenus npaktuku [IponsBoacTBeHHas npakTrka. HaydHo-uccnenoBarenbckas
pabora,
CpoK MpOXOXKICHHUS TPAKTUKH C 1o
[MpodunsHas opranu3zanus (Ha3BaHKE), TOPOJ
PykoBomuTenb MpakTUKH OT OpraHu3aiuy (By3a), KOHTAaKTHEIA TenedoH

®DUO noNHOCTHIO, OJDKHOCTh

PykoBomuTens npakTuku OT MPOGUITBHOM OPraHU3ali, KOHTaKTHBIN TenedoH

®UO noNHOCTHIO, OJDKHOCTh

I/IHI[I/IBI/I)IyaJ'IBHOC 3aJaHUEC HA IIPAKTHUKY:

Pabounii rpaduk (maaH) NpakTUKA

3ananus, copepikaHue paboThI CpOK BBHITIOJTHEHUS Pe3ynbTar BEIOTHEHUS 33 JaHUH
(mara / mepuon)

1....

2....

3.

4. Odopmnenne u 3amura Ortuer. 3amuTa oTUYETA

oT4eTa

[TpoBeneH MHCTPYKTAX MPAKTUKAHTA IO TEXHUKE 0€30MaCHOCTH, TIOXKAapHOH 0€30MaCHOCTH, TPEOOBAHUSIM
OXpaHBbl TPy/Ja, 03HAKOMJICHHE C ITPaBUIaMU BHYTPEHHETO pacropsiaka . 20 T

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

[IpoBeseH MHCTPYKTaX NPaKTUKAHTA 110 TEXHUKE O0€30IaCHOCTH, MOKAPHOH 0€30MacHOCTH, TPEOOBaHUSIM
OXpaHbl TPy/Jla, 03HAKOMJIEHHUE C IIpaBHJIaMi BHYTPEHHETO paclopsiaKa . 20 T

OO MHCTPYKTHPYIOIIETo OT NPO(GUIBHON OpraHU3aL|H, JO0DKHOCTD, MOJITHChH

MHauBuyalbHOE 33JlaHUE, COJEPKAHNE U IUIAHUPYEMBIE PE3YNbTATHl IPAKTUKU COTJIACOBAHBI

/ « » 20 1.
TOAIKCH PYKOBOJUTENS MPAKTUKH OT NPOGHILHOM OpraHn3anui, pacungpoBKa moAIMucH
/ « » 20 1.

MOJIUCH PYKOBOJUTEIIS IPAKTHKH OT OPTaHU3aLHy (By3a), pacn(poBKa MOANNCH

3ajaHue NPUHSI K UCIIOTHEHUIO: / « » 20 T

TOAIHICh 00YYAIONIErocs], pacHpPOBKa MOAIHCH
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HPUJIOKEHHUE 2 — ®opma TUTYJIBHOIO JIMCTA 0TYETA 110
NPaKTUKE

MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHU A PO
HoBoky3nenkwnii ”HCTHTYT ((hunman)
(denepanbHOro rocyJapCTBEHHOTO OI0PKETHOTO 00pa30BaTeILHOTO
YUPEKICHUS BBICIIET0 00pa30BaHuUs
«KeMepoBCKkHii rOCYJapCTBEHHBIA YHUBEPCUTET»
QaxynpTeT NHOOPMATHKH, MATEMATHKH W YKOHOMHUKH
Kadenpa matematuku, (GU3MKH 1 MATEMAaTUIECKOTO MOJICIIMPOBAHUS

OTYET 110 ITPAKTHUKE

Buja npakTHKH NPOU3BOACTBEHHAS
Tun npakTHKu HAYYHO-UCCJIeA0BaTeIbLCKasA padoTa
nio HanpasieHuto noarotoBku 01.03.02 [MpukiagHas MareMaTrka U HHQOPMATHKA
KO/l U Ha3BaHUE HaHpaBJleHl/Iﬂ/CﬂeHldaﬂbHOCTl/l II0ATOTOBKH
HaMpaBJICHHOCTH (PO k) moaAroToBkr «MaTeMaTn4ecKoe MOJACJIUPOBAHHE U

I/IH(l)OpMaIII/IOHHLIe TEXHOJOI'UN»
Ha3BaHHE HAIMPABICHHOCTH (TIPOQHIS)

IIpakTHka npoiieHa B IEPUOL cemectp 8
BeimonHW: CTyaeHT Kypca
TpyTIIIBI
OUO

PykoBoguTens oT mpoMIIbHON OpraHu3aIii
JIOIDKHOCTB
Ha3panue npoduinbHO# opraHu3aiiu

OUO

TOAITUCH

PyxoBogutens npaktukn ot HOM KemI['Y
JIOKHOCTH
dUO

MOANCH

OTUeT 3alHIIEeH C OLIEHKOH « »

YAOBJIETB., XOPOLIO, OTIINYHO

OO0t 6amr:
« » 20 T.

Hosoxky3nenk 20 I.
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MNPUJIOKEHUE 3 — ®opMa o1ieHOYHOT 0 JiucTa «OneHka

PE3YIAbTATOB NMPOXOKIACHUA IIPAKTHKH>

OueHka pe3yJbTaTOB MPOXO:KAEHUS MPAKTHKHU
3a BpeMs IPOXOKIECHUS

HaMMEHOBaHUE y4eOHOH / IPOU3BOJCTBEHHON NPAKTUKH

B IpopHUIIBHOM OpraHu3anuu

aapec U Ha3BaHHUC y‘le6H0ﬁ OopraHusanuu

C « » 20 I. TIO « » 20 T.
CTYJICHT

(baMI/IJ'II/Iﬂ UMA  OTYECTBO

Kypc 4 rpymma (hakynpTeT MHPOPMATHKH, MATEMAaTHKN U SKOHOMHUKH
MIPOJIEMOHCTPUPOBAT CICIYIONIHE PE3YIbTATHI:

OT3bIB PpyKOBOAMTEJS NPAKTHKH OT NPOPuIbHOIi opranu3anuu o padoTe CTyIeHTa B MEPHOJ
NPaKTUKH

CTyaeHT B IepHo/1 NPaKTUKH paboTan B Ka4ecTBe

1. BbuTH OCyIIECTBICHBI CAEAYIOLINE BUABI PadOT:

1.1 M3yueHsl HOpMATHBHBIE IOKYMEHTHI, PETJIAMEHTHPYIOIINE padoTy

1.2 PazpabotaHn miaH pabodero faHs
1.3. Ucnonp30BaHbl TUIIOBBIE MATEMAaTUYECKHUE MOAETIU
1.4 Pa3zpaboTaHbI METOJIBI PEILICHUS
1.5. AropuT™Mel penieHus IpeICTaBICHBI
1.6. Anroput™msl peaan30BaHbl
TecTupoBaHue MoOKa3ano
1.7. IIpoBenieHbI BRIYUCIUTEIBHBIC SKCIIEPUMEHTHI
2. KauecTBo pe3ynbTaTOB BIIIOTHEHUS 3aIaHIH

1.1.

XapaKTePHCTHUKU KayecTBa pe3ysbTaTa paboThl
1.2.

XapaKTePHCTHUKU KayecTBa pe3ysbTaTa paboThl
1.3.

XapaKTePHCTHUKU KayecTBa pe3ysbTaTa paboThl
1.4.

XapaKTePHCTHKU KayecTBa pe3ysbTaTa paboThl
1.5.

XapaKTePHCTHKU KayecTBa pe3ysbTaTa paboThl
1.6.

XapaKTePHCTHKU KAauecTBa pPe3yJbTaTa paboThl
1.7.

XapaKTEPUCTHUKH Ka4Y€CTBA PE3YyJIbTaTa paGOTLI

3. [lnanupyemblie pe3yabTaThl OCBOCHUS MIPAKTUKU

JIOCTUTHYTHI / YaCTUYHO JOCTUTHYTHI / HE JIOCTUTHYTHI (IIOTYEPKHYTH)

Pexomennyemas oTmeTKa
PykoBoauTens npakTuku
OT po(pUIBHOM OpraHU3aLnuN

JIOJDKHOCTD d.1.0.
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Iloamuce

Hara «__ » 20

OT3BIB PYKOBOAMTES MPAKTHKH OT OPraHU3aluM (By3a) 0 padoTe CTyAeHTa B IEPUO MPAKTHKHA

KOZI " Ha3BaAaHUEC KOMIICTCHIINU

Pe3yJ'II>TaTI)I BBITNTIOJIHCHUS ITIMCbMCHHBIX
3a,[[aHI/II7I, MPCABABIACMBIX B OTYET

HabpanHsrit
Oast

YK-2 - CriocobeH onpeaesaTs Kpyr 3a1ay B
paMKax MOCTaBJICHHOI 1IN U BEIOUPATh
ONTHUMAJIbHBIE CIIOCOOBI X PEIICHUS,
UCXOS U3 ICHCTBYIOLIMX MTPABOBBIX HOPM,
MMEIOIIMXCS PECYPCOB U OTPAaHUYCHUH

VK-8 - CnocobeH co3gaBath U
MOJIICPKUBATh OS30TACHBIC YCIOBHS
JKU3HENCATEILHOCTH, B TOM YHCIIE TpU
BO3HMKHOBEHUH YPE3BbIYANHBIX CUTYalUl

1). IepeveHs HOPMATUBHBIX JOKYMEHTOB,
perIaMeHTHPYIONINX PadoTy.

2). Ian pabouero mus, MpaBUiIa
MOBEJICHUS Ha pabodeM MecTe.

OIIK-3 CriocobOeH NpUMEHSITh U
MOTU(PHUIINPOBATE MATEMATHICCKHAE MOJICITH
JUTS PEIIeHUs 3a/1a4 B 00J1aCTH
po(hecCHOHATLHOM AEATETbHOCTH

3. Onmcanne UCTIONb3yeMO
MaTeMaTHYECKOH MOJIEIH U €€ CBONCTB AJIs
pewenus npodeccuoHansHOH 3a1a4n

OIIK-2 Croco0OeH UCnoJbp30BaTh U
aJlanTUPOBATh CYIICCTBYIOIINE
MaTeMaTHYECKHE METOIBI U CHCTEMBI
MPOTrPaMMHUPOBAHUS TS Pa3pabOTKH U
pealin3aiyy alrOPUTMOB PEIICHHS
IPUKIIAHBIX 3a7a4

OIIK-4 - CnocobeH pemaTh 3a1a4n
npodeccnoHaTbHOM AEATEITBHOCTH C
UCIIOJIb30BaHUEM CYIIIECTBYIOIINX
UH()OPMATMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHH ¥ C YY€TOM OCHOBHBIX
TpeOoBaHUI HHPOPMAITHOHHOH
0e30macHOCTH

4. OnucaHue NpUMEHSIEMbIX METOJOB
peuenus

5. Onmrcanne anropuTMa B BEpOATbHOM HITH
rpaduaeckom

6. Onucanue MporpaMMHON peaii3ariiu
alnropuTMa

7. Onucanue BHIYUCIATEIBHBIX
SKCIICPUMEHTOB U UX PE3YyJILTATOB.

OrTuert. 3ammTa OTYETa

Hroro

Htoropas OLICHKA IMPAKTUKHU C YYCTOM OT3bIBa PYKOBOAMUTCIIA IIPAKTUKHU OT HpO(I)PIJ'H:HOfI OpraHu3anuun:

(oTmertka / Ga)

PykoBoanTens NpakTUKK OT OpraHu3anuy (By3a):

(momxHocTh, YO, moanuce)

Hata« __ » 20
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