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ABSTRACT

Bachelor’s degree in 12.03.04 Biotechnical Systems and Technologies.

Study profile “Medical information systems”.

Course title: Basics of modeling biological processes and systems.

Basic part of Block 1, 3 credits.

Instructor: Titov E.M.

At the beginning of the course a student should be able to: represent a
scientific picture of the world adequate to modern level of knowledge on the
basis of knowledge of basic provisions, laws and methods of natural sciences
and mathematics (GPC-1); reveal natural-science essence of the problems
arising during professional activity, to attract the corresponding physical and
mathematical apparatus to their decision (GPC-2).

Learning outcomes: the ability to use basic methods of processing and
presentation of experimental data (GPC-5); the ability to search, store,
process and analyze information from various sources and databases, to
represent it in the required format using the information, computer and
network technology (GPC-6).

Course description: models in biology, construction of mathematical
models, passive experiment, statistical modeling, mathematical models based
on active experiments, process modeling elements functioning biotechnical
systems, simulation of biotechnical systems, software and information support
for modeling.

Main course literature:

1. Karmanov F.I., Ostrejkovskij V.A. Statisticheskie metody obrabotki
ehksperimental'nyh dannyh s ispol'’zovaniem paketa MathCad [Statistical
methods for processing experimental data using the MathCad package]. - M.:
KURS, NIC INFRA-M, 2015. - 208 p. (rus)

2. Voskobojnikov YU.E. Regressionnyj analiz dannyh v pakete Mathcad
[Regression analysis of data in the Mathcad package]. -SPb.: ""Lan'’, 2011. -
224 p. (rus)



3. Luk'yanov S.I.,, Panov A.N., Vasil'ev A.E. Osnovy inzhenernogo
ehksperimenta [Basics of Engineering Experiment]. - M.:IC RIOR, NIC
INFRA-M, 2018. - 99 p. (rus)

Form of final control: pass-fail exam.



AHHOTaUMs K pado4eil mporpaMMe JUCHUIINHBI

«OCHOBBI MOICIUPOBAHNA OMO0JIOrMYEeCKHX nmpoueccoB U CUCTEM»

JucnyiuinHa npeaHa3HadyeHa Uil M3Y4YEHMsl CTyAeHTaMu 2 Kypca B 3
ceMecTpe, OOydYalOIMMHUCA TI0  HampamjieHWuto  noarotoBku  12.03.04
buorexHudyeckue  cucTeMbl W TexHoJoruu, npoduinb  «MenuluHCKUE
WH()OPMAITMOHHBIC CUCTEMBI». TPYI0EeMKOCTh JUCITUIUTHHBI COCTaBseT 2 3.¢. (72
v). JluciumuiHa BXOAUT B 6a30BYIO YaCTh TUCHUILIUH.

JucuuninHa cBsizaHa co cienyromuMu kypcamu: « MHpopmaTuka», « Teopus
BEPOSITHOCTH U MATEMATUYECKAs] CTATHCTUKAY.

LHenab0 AUCHMIUIMHBI SIBISETCA TOATOTOBKA CTYACHTOB B  00JacTu
UCCJIEIOBAHNUS OWOJIOTMYECKUX CHUCTEM UM TPOLECCOB HAa OCHOBE METO/IOB
MaTEeMaTH4YeCKOr0 MOACIIMPOBAHUS.

3apaum:

1. IloarotoBka K y4YacTHIO B IUIAHUPOBAHMM M MPOBEACHUH MEIUKO-
OMOJIOTMUECKUX U HKOJIOTUYECKUX SKCIEPUMEHTOB MO 33JaHHOM METOMAMKE,
o0paboTka pe3yJbTaTOB C NPUMEHEHHEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX
TEXHOJIOTUA U TEXHUYECKUX CPEICTB.

2. lloaroroBka K TMPOBENEHUIO BBIYUCIUTEIBHBIX HKCIIEPUMEHTOB C
WCIIOJIb30BAaHUEM CTaHJAPTHBIX NPOrPAMMHBIX CPEACTB C LEJIbI0 MOJIYYECHUS
MaTeMaTUYECKUX MoJeleld OHOJIOrMYecKUX M OHMOTEeXHUYECKHX IPOIECCOB U
O0OBEKTOB.

Jns  ycnemHoro W3ydeHus JUCHUIUIMHBL  «OCHOBBI  MOJEIHPOBAHUS
OMOJIOTMYECKUX TMPOLIECCOB M CHCTEM» Yy OO0y4aroumxcs JOJDKHBI  OBITh
c(OpMHUPOBAHbI CIEAYIONIME TMPEIBAPUTEIbHBIE KOMIETEHIIMU: CIHOCOOHOCTD
MPEACTABIATh aJCKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUWM HAyYHYIO KapTUHY
MUpa Ha OCHOBE 3HAHUS OCHOBHBIX IIOJIOKEHHH, 3aKOHOB M METOJIOB
ectectBeHHbIX Hayk © Marematuku (OIIK-1); crmocoOHOCTh  BBISIBISATH
€CTECTBEHHOHAYYHYI0  CYUIHOCTh  MpoOjeM,  BO3HUKAIOIIUMX B XOJe
npoecCUOHANbHON  JAESATENbHOCTH,  NPHUBJIEKATh Uil  MX  pelIeHUus

COOTBETCTBYIOLIHUH (pru3rKo-maTemarnueckuii ammapar (OITK-2).



B pesynbTaTe mM3ydeHUs NaHHOW IUCIUIUIMHBI Yy CTYJIEHTOB (DOpMUPYIOTCS
cienyrone oomenpohecCHoOHANbHBIC KOMIETEHITUN (DJIEMEHTBI KOMIIETEHITHHN ):
CIIOCOOHOCTh MCIOJIb30BaTh OCHOBHBIE IMPUEMbI OOpPaOOTKM U MPEACTABICHHUS
skciepuMeHTanbHblX JaHHbIX (OIIK-5);  crmocoOHOCTh OCYIIECTBISATH IMOUCK,
XpaHeHue, o0paboTKy U aHaIU3 UH(POPMALMKM W3 PA3IMYHBIX UCTOYHUKOB U 0a3
JAHHBIX, TIPEACTABIATH €€ B TpeOyemMoMm ¢opMare ¢ HUCIOJIb30BaHUEM

WH(POPMAIIMOHHBIX, KOMITBIOTEPHBIX U ceTeBbIX TexHonoruii (OI1K-6).

Kox u ¢popmysimpoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIETeHIHH
et IpueMbl 00PabOTKH | TIPEICTABIICHUS
(OIIK-5) CriocoGHOCTh SKCHEPUMEHTATBHBIX JIAHHBIX
HCIOJIb30BATh 00pabarbeIBaTh U XPaHUTH NOTYYSCHHYIO HH(DOPMAIIHIO;
OCHOBHBIE TIPHEMBI Vmeer [PUMEHSATh MATEMATHYECKUE METOIbI TIPU 0OpaboTKe
00paboTKH PEe3yIIbTAaTOB NPH PEICHUH TPO(YECCHOHATBHBIX 3a1a4
HPCICTABICHAA nprueMaMu 006pabOTKU SKCIIEPUMEHTAIBHBIX JaHHBIX;
IKCICPUMCHTAIBHBIX METOAMH CONEPKATENLHON MHTEPIPETALUH 1
AQHHBIX Braneer CHCTEMHOTO IPEJCTABIICHHS PE3YIILTATOBR
SKCIIEPUMEHTA
(OIIK-6) CriocobHoCTh COBpPEMEHHbIE NH(OPMAIMOHHBIE TEXHOJIOTUH,
OCYILIECTBIIATh IOUCK, | o METO/IbI, CIIOCOOBI M CPEJICTBA MOTYIEHHUS, X PAHCHHS,
XpaHeHue, 00paboTKy riepepaboTKK MHPOPMAIMHU; COBPEMEHHBIE HCTOUYHUKH
aHaIu3 MH(pOpMaIuK u3 uHpOpMaLUU B 00J1IaCTH OMOIOTUYECKHUX U
PasJINYHbIX OUOTEXHUIECKHUX CUCTEM.
MCTOYHHKOB H 0a3 PUMEHSTH MATEMATHUECKUE METOIBI JTSI PEIIICHHST
AAQHHBIX, MPENCTABILITE | Vyieer 3124 C MCIOJIb30BAHMEM CTaHIAPTHBIX TIPOTPAMMHBIX
ee B TpedyeMom CpezCTB, paboTaTh ¢ HHPOPMAIMEH B TI00ATBHBIX
opmare ¢ KOMITBIOTEPHBIX CETSIX
HCIIOJIB30BAHHEM
HH(OPMALIOHBIX, HaBBIKAMHU NIPUMEHEHHS CTAHIaPTHBIX IPOrPAMMHBIX
KOMITBIOTEPHBIX 1 Biageer | CPEICTB, KOMIBIOTEPOM KaK CPEICTBOM TIOUCKA,
COTeBAIX TEXHOTOMI XpaHeHus, 00paboTKH, aHAIN3a HHPOPMALIUU

Jlst hbopMupoBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMM B paMKax JUCITUTIIMHBI
«OCHOBBI MOJICIMPOBAHUS OMOJIOTHYECKHUX IMPOIECCOB U CHUCTEM) MPUMEHSIOTCS
CIIEMYIONIME METOJAbl aKTMBHOTO/ WHTEPAKTUBHOTO  OOYYCHUS:  JICKIWSA-

KOH(epeHLIUs, KOHCYIbTUPOBAHKE.



|. CTPYKTYPA U COAEPX KAHUE TEOPETUYECKOM YACTH KYPCA

Pazpnea |. Ilousitue 0 moxeaupoBanuu (6 yac.)
Tema 1. IlousiTuss MoaempoBanus (4 yac.)

Onpenenenus mpoiiecca mojaenupoBanus. OmpeneneHue Mojaenu. Bumsl
MoJienupoBanud. Bunel monenent. llenn monemupoBanus. [Ipumepst Mmonenei.
®duznueckoe MoaenupoBanue. Kpurepuu nomobusi. JIocTOMHCTBA U OrpaHUYCHUS
MeToja (PU3NYECKOTO MOICIIUPOBAHMUSL.

Tema 2. Mojaenu B Ouojioruu (2 4ac.)

Uctopust coznanusa Ouosornueckux monenei. [lpumepsr moneneit. Bumbl
moaenei. Knaccudukanus moaeneii. Cienruka MOJENIeH JKUBBIX CHCTEM.

Pasznen Il. [TocTtpoenne MaTemMaTuueckux MozjeJieii (6 yacon)

Tema 1. MaTemaTnueckoe MoJeJTupoBaHue (2 yac.)

Buapsl MaremMaTH4ecKMX MOJENEH M CBSI3b MEXKIYy HUMU. BHUIBI METOAOB
COCTaBJICHHUSI ~ MaTeMaTthueckux  mogneneid.  OmnpeneneHue  aJeKBaTHOCTHU
MaTeMaTH4YecKol Mmojaenu. MaremMatuueckoe MojeiaupoBaHue. Martemaruueckas
Mozenb. JJOCTOMHCTBA M OTPAaHUYEHUS] METOAa MATEMATUUYECKOTO MOJEIUPOBAHUS.
OO6mast XxapakTepuUCTUKa  METOJOB COCTABJICHHS MaTEeMaTUYeCKUX MOJeeH.
Metoasl cocTaBiieHUs] MaTeMaTHYECKUX Mojeliei: (GopMabHble, He(opMallbHbIE,
KOMOWHUPOBaHHbIC.

Tema 2. JTanbl NOCTPOCHUS MaTeMaTHYeCKoil Moaesu (4 yac.)

Dranbl TOCTpOSHUsI MaremaTudeckod wmozenu. OOciegoBaHue oOBEKTa
MoaenupoBaHus. KoHUeNnTyanbHass TOCTAaHOBKA  3aJayd  MOJIECIUPOBAHUS.
MaremaTudeckass OCTaHOBKA 3ajlaud MoJieaupoBaHus. Beibop U oOocHOBaHUE
BBIOOpA MeTOJla pelieHus 3anayn. Peanuzarus MaTeMaTHYECKOW MOJIENH B BUJIE
nporpammbl it OBM. IlpoBepka anexkBaTHocTM Mozenu. [Ipaktuueckoe
HCIIOJIb30BaHUE MTOCTPOCHHOM MOJIENI U aHAJIU3 PE3YJIbTaTOB MOAECIUPOBAHUSI.

Paznea II1. IlaccuBHbBIN 3KciepuMeHT (8 yac.)

Tema 1. IlaccuBHBI JKCHEPUMEHT M PErpPecCHOHHBIN  aHAJIM3

pe3yJabTaToOB MoaeTupoBanus (4 yac.)



Ycnosus nposenenus. Ouenku BenuuuH. [loHsTre 06 ypaBHEHHH pErpeccui.
OnpeneneHue  (yHKIIMOHAIBHOM CBA3M MEXKAY BXOJHOM M BBIXOJHOM
KoopauHataMu oObekTa. [locTpoenue nuHeHOW Monenu cratuku. OOpaboTka
pe3yabTaTOB MACCHBHOTO SKCIIEPUMEHTA HaJ OOBEKTOM C OJJHUM BXOJIOM U OJHUM
BBIXOJIOM U OlpesiesieHne K03 UIUeHToB MaTeMaTuyeckoil moaenu. [lonstue 06
ypaBHeHuU perpeccuu. Co3paaHue MaTeMaTHYECKON Mojeln 00bekTa B (opme
YPaBHEHMSI PErpecCMM Ha OCHOBE pPE3yJbTAaTOB IACCUBHOIO JSKCIEPUMEHTA.
[IpoBepka rumnotTe3bl 00 OJTHOPOJHOCTH BBIOOPOYHBIX IUCIIEPCUN MapaylIeIbHBIX
u3MepeHnil. OnpeneneHue CpeHEro 3HA4YeHUs BBIXOJHOro mapaMerpa. OleHka
BbIOOpOouHOM nucnepcun. Kputepuii Koxpena. Onpezenenre BOCIPOU3BOIUMOCTH
BBIXOZHOrO mapamerpa. [IpoBepka TuUmoTre3sl O  3HAYMMOCTH  OLICHOK
ko3 duenToB perpeccun. OnpeneneHue AUCIEPCUU  BOCIPOU3BOJAMMOCTH.
Kpurepuii  CreromeHta.  OneHka  CpeIHEKBAaApPaTUUYECKOrO  OTKIOHEHMS
ko3pounuenta  perpeccur.  [IpoBepka  rumore3sl 00  aJE€KBaTHOCTHU
MareMarndeckor mogenu. Ocrarounasa aucnepcus. Kpurepuin @umepa. [Iposepka
aZICKBaTHOCTH MaTeMAaTU4YECKON MOJEIIH.

Tema 2. IlocTpoenne MHO:KecTBeHHOH JuHeitHo moxenu. Ilocrpoenue
HeJIMHEHHBIX Mo/IeJIeil, ONMCbIBAKIINX CTATHYECKUI pexxuM padoThl 00bEeKTa
(4 gac.)

VYpaBHEHME MHOKECTBEHHOM JIMHEWHOW perpeccun. CraHaapTu3anus
nepeMeHHbIX. Cucrema  HopMaiu3oBaHHbIX  ypaBHeHud.  Koadduument
MHOJKECTBEHHOM  Koppensiuud. HennHelHble MOIMHOMBL.  ATNNPOKCUMAIUA
DKCIEPUMEHTAIIBHBIX JAHHBIX C TOMOIIBI TPAHCIEHACHTHBIX BBIpaXXKEHUN. MeTox
bpannona.

Pazpen |V. Maremarnueckue MoOJeJIHM HA OCHOBE AaKTHBHBIX
IKCIepuMeHToB (6 yac.)

Tema 1. BBeeHue B TeOpHI0 IJIAHUPOBAHUSA IKCIIepuMeHTa (4 4ac.)

[Inan skcnepuMenta. MHorodakTopHbiii skcniepuMeHT. DyHKIMS OTKIMKA.
[ToBepxnocts  oTkiauka. [lomubrit  QakTopHbiii  skcrepuMent. llepeueHnb

AKCIEpUMEHTOB. Matpuna mianupoBaHusi. OneHka Kod3((UIIMEHTOB PETPECCHUHU.



Hpo6ubiit pakTopHbIN 3KciepuMeHT. [lnan npo6HOro hakTOpHOTO SKCIIEPUMEHTA.
['enepupyromee COOTHOIEHNE. Y PAaBHEHUE MOJCIIH.

Tema 2. IlocTpoenune mMojesieid HA OCHOBe IVIAHOB BTOPOro mopsiaka (2
qyac.)

3agaya  OpOrHO3UpPOBaHMS.  3amada  ontumu3anus.  OpTOrOHaIbHBIN
LHEHTPAJbHbIA  KOMIIO3UIMOHHBIA  IUIaH.  3BE3JAHbBIE  TOYKWA.  Marpuua
MJIAHUPOBAHMUSL.

Pazgen V. OcobOeHHOCTH 3aJauyd  MOJAEJUPOBAHUS  INPOIECCOB
(GYyHKIMOHMPOBAHNS 3JIEMEHTOB OMOTEXHUYECKUX cucTeM (4 yac.)

Tema 1. Moaean, xapakrepusyioniue pe:KUuM TedeHUs] MaTepuajbLHOro
noroka (2 yac.)

JIByXIIOJIFOCHBIE, CMECHUTEJIbHBIC, Pa3JCIUTEIIbHbIC, CIO0XXHBIE MOJICIIH.
Mopgenn HUCTOYHHMKOB. Pe3UCTHBHBIE, €MKOCTHBIC, WHIYKTHUBHBIE, PEAKTOPHbBIC
Mozend. Mojienab MpoIeccoB ra3000MeHa B JIBIXaTEIbHOM CHCTEME YeJOBeKa.
CxeMa Mozenu razoo0OMeHa B OpraHM3M€ YeJIOBEKa. YPaBHEHHE MATE€pUaIbHOTO
OasnaHca.

Tema 2. ba3oBble MoAeJ M MaTeMaTH4YeCKON Onodusuku (2 yac.)

Mogenbs HEOTpaHUYEHHOrO pocTa. MoJenb OrpaHM4eHHOro pocra. Moaenu
Jlorkm u Bosbreppa. Monenu B3auMOIEWCTBHS BHUAOB. Mozaenu NpPOTOYHOU
KYJIbTYPbl MUKPOOPTAaHU3MOB.

Paznen VI. UMuTanmoHHoe MoaeIMpoBaHue OMOTEXHMYECKHX cucTeM (2
qac.)

Tema 1. IHonsitue 00 HUMHUTAUNOHHOM MOJeJIMPOBAHMU.
KomnaprMeHTHBIE cucTeMBbI (2 yac.)

[Tonsarue. Onpenenenusi. dtansl. MeTononorus. MojaenrpoBane o0beKTa ¢
MMOCTOSIHHOM CHUCTEMOHM. JlekoMIio3unus o0BeKTa MOJIEIUPOBAHHUS.
KommapTMeHTHL.

Paznen VII. Undopmannonnoe odbecneyenue (4 yac.)

Tema 1. Ilouck Hay4yHO-TeXHHYeCKOW WHPOPMALMHM 1O TeMATHKeE

ucciaenoBanus (4 4yac.)



HcTtounuku nnpopmaiuu B chepe OMOTEXHUUECKUX CUCTEM U TEXHOJIOTHI B
cetu MurtepHer. IloHATHE 00 3JIEKTPOHHBIX OMOIMOTEYHBIX cUcTeMax. OCHOBBI

pabotsl B cucteme eLIBRARY .RU.

Il. CTPYKTYPA U COAEPXKAHUE MPAKTUUYECKOH YACTHU KYPCA

HpaxkTnyeckue 3anaTus (36 yac.)

3anstue 1. 3nakomcrBo ¢ Mathcad (2 yac.)
1. Haznauenne Mathcad.
2. Bepcun Mathcad.
3. UnTepdetic.
4. Tumnbl obnacteit: GopMyIbl, OJIOKH pEIICHUS, TEKCT.
3ansaTue 2. Ynpasiaenue ¢pailiiaMu JOKYMEHTOB (2 4ac.)
1. Co3nanre HOBOTO JOKYMEHTA.
2. OTKpBITHE CYIIECTBYIOIIETO JOKYMEHTA.
3. CoxpaHeHHE JOKYMEHTA.
4. YipaBieHUE BbIUYNCICHUSIMU.
3ansitue 3. OcHoBbI BhIuMcaenuii B Mathcad (2 uac.)
1. Onepatopbl YUCIEHHOTO U CUMBOJIBHOTO BBIBOJA.
2. Marematuyeckue BbIpaKEHUSI U BCTPOCHHbIE (DYHKIIUU.
3. IlepemeHnHBIE U ONIEPATOP NPUCBANBAHUS.
5. OyHKIMY TTOIb30BATEIIS.
6. OCHOBHBIE THUIbI JAHHBIX, JEUCTBUTEIbHBIC YHUCIIA, KOMIUIEKCHBIE YHCIIA,
BCTPOEHHBIE KOHCTAHThI, PAaHKUPOBAHHbBIC IEPEMEHHBIC U MATPHUIIBI.
3ansaTue 4. BBoa n penakruposanme ¢popmya B Mathcad (2 gac.)
1. DnemenTs! uHTEpPEiica penakropa GopMy.
2. BBoa popmyi.
3. [lepemernienue TuHUIA BBOIA BHYTPH (HOPMYIT
4. M3menenue (opmysi: BCTaBKa OMeEpaTopa, BHIACICHUE YacTH (POPMYIIbI,

yaaneHue 4actu hopMyibl, o popmaTtupoBaHuu GOpMy.



3ansarue 5. I'paduxku B Mathcad (2 gac.)
1. Tunsl rpaduKoB.
2. Coznanue rpaduka.
3. I'paduk pyHKIIHY.
4. TlocTpoeHHe HECKOJIBbKUX PSAOB TAHHbIX.
5. ®opmaTupoBaHue rpaduKoB.
6. TpexMepHbie rpaduKH.
3ansitue 6. Padora ¢ marpunamu (4 yac.)
1. MarpuuHble oneparuu.
2. ABTOMaTHYECKas TCHEpPALUS MATPHII.
3. Pa3z0OueHue u clMstHUE MaTPHIL.
4. CopTupOBKa 3JIEMEHTOB MATPHII.
3ansaTue 7. UncienHoe penieHne ypaBHenui (2 yac.)
1. Cucremsl ypaBHenuit: @ynkius Find, Beruncnurenshbiii 6ok Given /
Find, ogHO ypaBHEHUE C OJTHUM HEU3BECTHBIM, CHCTEMbI YPABHEHUM.
2. YpaBHEHHE C OJTHUM HEU3BECTHBIM: (PYHKIIHA root.
3. Kopnu nonunoma: ¢pyHkuus polyroots, jokanu3amusi KOpHEi.
4. Cuctembl JIMHEHHBIX ypaBHEHUH: BhUMCIUTENbHBIA 050K Given / Find,
dbynkuus Isolve
3ansitue 8. BBoa/BbIBO JaHHBIX (4 4ac.)
1. BBo/BBIBOJI B TEKCTOBBIC (halJIbI.
2. BBoa/BbIBO B (paiisibl IpYyruX THUIIOB.
3. YHuBepcanbHbIi UMIOPT AAHHBIX: MacTep UMMIOpTa JaHHBIX, (QYHKLIHS
READFILE.
3ansTne 9. OuabTpanus BbIOOPOYHBIX JAHHBIX (2 Yac.)
1. CaoiicTBa 1 npuMeHeHne GPyHKIHUN movavg.
2. CaoiicTBa u npuMeHeHne GyHKIMA medsmooth.
3. CaoiicTBa u npumeHeHue ¢pyHkuuu ksmooth.
4. CsoiicTBa 1 mpuMeHeHne GyHKIuH supsmooth.
3ansaTue 10. IIpumenenune Excel nasi 00padoTkum 3KcnepuMMeEHTATbHBIX

AaHHBIX (6 yac.)



MMnopT naHHBIX.

JIunelinas perpeccus.
MHoxeCcTBEHHAs JIMHEHAs pErpeccusl.
[TonnHOMUHANIBHASL PETPECCHSL.

OnpeneneHue 3HAYUMOCTH KOI(P(HUIIUEHTOB ypaBHEHHUSI.

o ok WD

OnpeneneHue ageKBaTHOCTU YPABHEHHUS PETPECCHH.
7. [pyrue TUIBI pErpECCUN.
3ansitue 11. Perpeccuss B Mathcad (6 uac.)
1. JInneiinas perpeccus.
2. MHOX€eCTBEHHAsl pErpecCHsl.
3. [lonMHOMHAIIbHAS PETPECCHSI.
4. IIpoBepka CTaTUCTUYECKOW 3HAUUMOCTH.
5. Jpyrue Tumsl perpeccumu.
6. Perpeccus oOmiero Buja.
3ansaTue 12. OObIKHOBeHHbIE MU depeHIHAIbHbIC YPAaBHeHH (2 Yyac.)
1. 3amaun Ko nna O1Y.
2. ®a30BbIN NOPTPET JUHAMUYECKON CHCTEMBI.
3. Cuctema N nuddepeHmanbHbIX ypaBHEHHM.

4. Berpoennbie GhyHKuu i pemienus cucreM O/1Y.

JlaGopaTopHbie padoThI
VY4yeOHbIM  MJAHOM  MpPOBEIEHUE  Ja0OpaTOpPHBIX  3aHATHUH  He

PETyCMOTPEHO.

1. YYEBHO-METONWYECKOE OBECIHEYUEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

Y4eOHO-METOAUYECKOE oOecrieueHue CaMOCTOSITEIILHON paboThI
oOyvaroruxcst 1o aucturuinHe «OCHOBBI  MOJEIUPOBAHUSI  OMOJOTUYECKHUX

IIPOLIECCOB U CUCTEMY IIpencTaBieHo B [Ipunoxxenun 1 u BkitouaeT B ceOsi:



m1aH-TpadvK BBITIOJHEHUS CAaMOCTOSATEILHON PabOThI IO AUCIUIUIMHE, B TOM
YUCIIe TPUMEPHBIE HOPMbI BPEMEHU Ha BBITIOJTHEHHUE M0 KAXKJIOMY 3aJIaHHIO;

XapaKTepUCTUKa 3aJaHUN I CaMOCTOSITENIbHOW paboThl OOYyYaroluxcsi U
METOJUYECKUE PEKOMEH IAIINU 1O UX BHITIOTHEHUIO;

TpeOOBaHMSI K  TPEACTABICHUIO W O(QOPMIICHMIO  PE3yJIbTaTOB
CaMOCTOSATENbHON pabOThI;

KPUTEPUU OLICHKH BBITTOJHEHUSI CAMOCTOSITEILHON PaOOTHI.

IV. KOHTPOJIb JOCTUXXEHUSI IIEJIEH KYPCA

Ne KoHnTtponmpyemslie OneHouHbIE CpesICTBA -
n/m | Momynu/ pasaensi / Konpl 1 sTamnsl HanMMEHOBaHHUE
TEMBI JUCIIUIIINHEI (hopMupoBaHHS TEKYIIUI MIPOMEXKYTOYHAS
KOMIIETEHITUI KOHTPOJIb aTTecTamus

1 Ilonsarue o OIIK-5 YO 3auer.

MOJIETUPOBAHUU OIIK-6 Bompocsr 1-7,
15, 17.

2 | [loctpoenue OIIK-5 YO 3auer.
MaTEMaTHYECKUX OIIK-6 Bompocsr 8-14,
MOJeJIEN 16, 18-20

M3 11-13

3 | IlaccuBHBIH OIIK-5 VO, K31 3ayer.

AKCIEPUMEHT OIIK-6 Bomnpocsr 21-29
113 18-24

4 | MareMaTU4YECKHE OIIK-5 VO, K31 3ayver.

MOJICJTH Ha OCHOBE OIIK-6 Bompocsr 30-34
aKTUBHBIX I13 5-10
IKCIIEPHUMEHTOB

5 | Ocobennoctu OIIK-5 VO, K32, 3ayer.
3a/1a9u OIIK-6 JTOKJTa]T Bompocsr 35-36,
MOJICIIUPOBAHUSA 39-47
MPOLECCOB 113 14-17
(GyHKITMOHUPOBAHHUS
2JIEMEHTOB
OMOTEXHUYECKUX
CHCTEM

6 | MMuTamuoHHoe OIIK-5 VO, K32 3ayver.
MOJICITNPOBAHHE OIIK-6 Bomnpocsr 37-38
OMOTEXHUYECKUX I13 25-26
CHCTEM

7 | Uadopmanmonnoe OIIK-5 YO, noxnan- | 3ayer.
obecrieueHne OIIK-6 MIPE3CHTAIIHS Bompockr 48-49




YO - ycrubiii onpoc, K3 — kxontponbHOe 3aganue, [I3 — mpaktuueckoe
3aJlaHue.

TUnoBbIE KOHTPOJIBHBIE 331aHUSI, METOIMYECKUE MATEpUAIIbl, OIIPENEIISIOLINE
IpOLEIypbl OLEHUBAaHWA 3HAHWM, YMEHUHA W HABBIKOB M (WJM) OMNbITa
NESATEIbHOCTH, a TaK)K€ KPUTEPUU M IOKa3aTelH, HEOOXOIUMBIEC IJsi OLEHKU
3HAHUW, YMEHHUH, HaBBIKOB U XapaKTepU3yIOUIMe dTanbl (HOPMUPOBAHUSA
KOMIETEHIIM B  MPOLIECCE  OCBOCHHMS  OOpa3oBaTENbHOM  MPOrPaMMBL,

npenacrasiieHsl B [Ipunoxenun 2.

V. CIUCOK YUYEBHOU JIUTEPATYPbI U UH®OPMAILIUOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTEeparypa
1. Cratuctuueckue MeTOAbl OOPAOOTKM SKCIEPUMEHTAIBHBIX JIaHHBIX C
ucrnonb3zoBanueM nakera MathCad: VYuebnoe mnocobue / @.M.KapmaHos,
B.A.OcrtpeiikoBckuii - M.: KYPC, HUIl UH®PA-M, 2015. - 208 c. — Pexum
nocryma: http://znanium.com/bookread2.php?book=508241.

2. Bockob6oiinukoB FO.E. Perpeccuonnslii ananu3 nanHbix B makere Mathcad:

VYuebnoe nocobue. -CII6.: UznarensctBo "Jlans", 2011. -224 c.: un. (+CD). —

Pesxxum noctyna: http://e.lanbook.com/view/book/666/.

3. OCHOBBI WMH)KEHEPHOI'O JKCIepuMeHTa: YueOHoe mocobue / JIyKbsSHOB
C.N., TIlanor A.H., BacunmseB A.E. - M.:U1] PUOP, HUIl UH®PA-M, 2018. - 99
c. — Pexxum moctyna: http://znanium.com/bookread?.php?book=972678.

4. T. . AnueB OCHOBBI MOJEIUPOBAHUS JUCKPETHBIX CUCTEM Y HUBEPCHUTET
NTMO, 2011 r https://lib.dvfu.ru:8443/lib/item?id=IPRbooks:IPRbooks-
67486&theme=FEFU

JlonmoiHUTEILHASA JUTEpPATypa
1. bypnaeBa, D.I. OOpabotka u mpencraBienue aaHHbx B MS Excel

[OnexTpoHHBIN pecype] : yueO. mocobue / D.I. bypnaeBa, C.H. Jleopa. —


http://znanium.com/bookread2.php?book=508241
http://e.lanbook.com/view/book/666/
http://znanium.com/bookread2.php?book=972678
https://lib.dvfu.ru:8443/lib/item?id=IPRbooks:IPRbooks-67486&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=IPRbooks:IPRbooks-67486&theme=FEFU

OnextpoH. naH. — Caunkr-IletepOypr : Jlanp, 2016. — 160 c. — Pexxum nocryna:
https://e.lanbook.com/book/71706. — 3ari1. ¢ 3kpaHa.

2. Bocko6OoitaukoB FO.E. Bbluucienuss U mnporpaMMHpOBaHHE B MaKeTe
MathCAD Prime 2.0 [DnextponHblii pecypc] : yuebHOe mocobme / FO.E.
Bocko6oitankoB, A.D. 3amopoHbIi. — DJIEKTPOH. TEKCTOBBIC JaHHBIC. —
HoBocubupck: HoBocuOupckuii rocy1apCTBEHHBIA apXUTEKTYPHO-CTPOUTEHHBIN
yauBepcuteT (Cubctpun), 36C ACB, 2013. — 197 c. — 978-5-7795-0643-4. —
Pexxum moctyna: http://www.iprbookshop.ru/68760.html.

3. I'puropses, FO./[. MeTonbl oNTUMaNbHOTO TUIAHUPOBAHUSA 3KCIEPUMEHTA:
JMHEWHbIC MOJIENIU [DNEKTPOHHBIN pecypc] : yued. mocodue — DIAEKTPOH. JaH. —
Cankr-IletepOypr : Jlams, 2015. — 320 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/65949. — 3ari. ¢ ’kpaHa.

4. PoeokkoB, M.b. OcHOBbI Hay4yHBIX HCCIEAOBaHUI M U300peTaTEIhCTBA
[DnexTpoHHBIN pecypc] : yued. mocodue — DnekTpoH. aaH. — CankTt-IleTepOypr

: Jlanw, 2013. — 224 ¢. — Pexxum nocrtymna: https://e.lanbook.com/book/30202. —

3ari. ¢ sKpaHa.
5. Pomn, C.M. Kak ObICTpo HailTH HyXHYIO HH(opMmauuto B HTepHEeTe
[DnexTpoHHBIN pecypc] : yueb. mocodue — DnekTpoH. gaH. — Mocksa : JIMK

ITpecc, 2010. — 144 ¢. — Pexxum gocryma: https://e.lanbook.com/book/1137. —

3ari. ¢ 3KpaHa.

6. [Tonaukosa, E.M., IllabanoBa, C.M. Hayunas snekrpoHHasi OubInoTeKa
eLIBRARY.RU: PykoBoactBo momns3oBatenss / OOO «PYHOby; Cankr-
[lerepOyprckuii rocygapctBeHHblii yHuBepcurer. — M.: PYHOB, 2010. — 48 c.

http://elibrary.ru/projects/subscription/manual elibrary for user.pdf.

7. YcrioxkanuH, B. A. SIxosneBa, U. B. MonenupoBanue OMOTEXHUYECKUX
CUCTeM: ydeOHOoe mocoOue Jyuisi BY30B. 2-¢ u3M., mepepad. u gom. / B. A.
Veroxanun, U. B. fxoBneBa. - Crapsiii Ockon : THT, 2017. — 215 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:842135&theme=FEFU (5 3k3.).

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH

«AHTepHeT»


https://e.lanbook.com/book/71706
http://www.iprbookshop.ru/68760.html
https://e.lanbook.com/book/65949
https://e.lanbook.com/book/30202
https://e.lanbook.com/book/1137
http://elibrary.ru/projects/subscription/manual_elibrary_for_user.pdf
http://lib.dvfu.ru:8080/lib/item?id=chamo:842135&theme=FEFU

1. Wudopmammonnass cucrema «J/luHammueckue Mojenun B OHOJIOTHNY:

http://dmb.biophys.msu.ru/.

2. Pusamuenko, ['.}O. Jlekmum mo MaTeMaTUYECKHM MOJECISIM B OHOJIOTHH:

http://www.library.biophys.msu.ru/LectMB/.

3. BioModels Database: http://www.ebi.ac.uk/biomodels-main/.

4. NSR Physiome Project: http://www.physiome.org/.

5. Main web site for BioUML platform: http://www.biouml.org/.

6. Kypuan «Maremaruueckas ouomnorus u onouHdopMaTuKay:

http://www.matbio.org/.

7. Hayunas snextponnas 6ubanoreka eLIBRARY.RU: http://elibrary.ru.

8. PLoS: Public Library of Science: http://www.plos.org/.
Q. The

http://www.nchi.nlm.nih.gov/books.

National Center for Biotechnology Information:

10. Kadenpa Ouodusuku Ouonormyeckoro dakynpbreta MIY um. M. B.

Jlomonocosa: http://www.biophys.msu.ru/.

11. UacTHTYyT MaTeMaTHdeckux mpobiem ouonorun PAH: http://www.impb.ru/.

Ilepeyenb HGPOPMALUOHHBIX TEXHOJIOTI UM
U MIPOTPAMMHOI0 00ecreYeHus
[IporpammHoe obOecnieyeHue, MOCTYITHOE CTYJIEHTaM ISl  BBIMOJHEHUS

3QJIaHUH TI0 TUCITUIUIMHE, a TAKXKE JIJIT OpTaHU3allui CaMOCTOSITEIIbHON pabOTHI:

MecTo pacnoJioxxeHust
KOMNBbIOTEPHOI TEXHUKH,
HA KOTOPOM YCTAHOBJIEHO

NMporpaMMHoe
odecrevyenue, KOJIUYECTBO
padoumnx MecT

Ilepeyenb nporpaMMHOro odecreyeHust

Microsoft Office Professional Plus 2016 — o¢wucHsiii naxer,
BKJ'IIO‘-IaIOH_[I/Iﬁ IMporpaMMHOC obecreyenne JJIA pa60TBI C

KomMmnbroTepHslii Ki1acce

PA3IMYHBIMU TUIIAMH JOKYMCHTOB,

kadeaper Adobe Reader XI - nmporpamma i TpoCcMOTpa

[TpubopocTpoenus, INEKTPOHHBIX myOnukanuii B popmare PDF;
Ayn. E628, Mathcad Prime 3.1 Akagemuueckuif -  cHcCTeMa
21 KOMITBIOTEPHOUN alreOphl, OPHEHTHPOBAaHHAS HA TOATOTOBKY

HHTCPAKTUBHBIX JOKYMCHTOB C
BHU3YyaJIbHBIM COIIPOBOXKIACHUCM,

BBIYMCICHUAMU u



http://dmb.biophys.msu.ru/
http://www.library.biophys.msu.ru/LectMB/
http://www.ebi.ac.uk/biomodels-main/
http://www.physiome.org/
http://www.biouml.org/
http://www.matbio.org/
http://elibrary.ru/
http://www.plos.org/
http://www.ncbi.nlm.nih.gov/books
http://www.biophys.msu.ru/
http://www.impb.ru/

VI. METOANYECKHE YKA3AHUA
1O OCBOEHUMIO JUCHUITJIMHBI

Ha w3ydeHue AMCUMIUIMHBI OTBOAWTCS 72 Yaca aylIWTOPHBIX 3aHATHH U 36
4aCcOB CaMOCTOSITENTLHON paOOTHI.

JInst OCBOEHUSI TUCLIUIUIMHBI CIIEAYET U3yYUTh UCTOYHHUKH U3 CIIMCKAa OCHOBHOM
W JIOTIOJIHUTEIIbHOW JIMTEpaTypbl, AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
OXBaThIBAIOIINX JIAHHYIO TEMY, pacCMaTpHUBaTh NPAKTHUYECKHUE IMPUMEPBI MO TEMaM,
BBINOJIHATH 33JJaHUs HAa IPAKTUYECKUX 3aHATUSX, BBIIIOJIHUTH KOHTPOJIBHBIE 33aHN,
3HAKOMUTBCS C MOHSTUSMHU M OINPENEICHUSMHU, HaXOAUTh OTBETHI HA BOMPOCHI IS
CaAMOKOHTPOJISL.

Pexomenanmu o noAroToBKe K 3a4eTy.

[Io OKOHYaHMIO JIEKIIMOHHOIO M  IPAaKTUYECKOrO0  Kypca  CIEAyeT
3aKJIFOUMTEIIBHBIN 3Tall CAaMOCTOSITENbHONW PabOThI CTYIEHTa MO MOATOTOBKE K 3a4ETYy.
[Ipy MoAroTOBKE K 3a4€Ty CTYJEHTY CJEAYET NMOBTOPUTH JIEKLIMOHHBIA MaTepuall,
U3yYUThb WCTOYHMKM W3 CIHCKA JIATEPATyphl, IMOATOTOBUTHCA K OTBETY Ha BCE
BOIPOCHI, BKJIIOUEHHBIE B «llepeueHb BOmpocoB k 3aueTy». Bo BpeMs MoAroToBKU
K 3a4eTy CTYAEHT JOJDKEH CHUCTEMAaTH3UpOBATH 3HAHMS, IOJyYCHHBIE UM IPU
U3YYEHUU OCHOBHBIX TE€M JUCLUIUIMHBI B TEYEHHE CEMECTpa. OTO IO3BOJSAET
OOBEIUHUTH OTJIETbHBIE TEMbI B €JUHYIO CUCTEMY JTUCLUUILIIUHBI.

Crnenyer BBIACIUTH MOCJIEIHUNA JEHb (JIOO YaCTh €ro) mepej 3a4eToM st
JOTIOJTHUTENBHOTO MMOBTOPEHUS BCErO0 00bEMa BOIIPOCOB B LIEIOM. DTO MO3BOJSET

CTYJEHTY CAMOCTOSTEIBHO MEPENPOBEPUTH YCBOEHUE MaTepHaa.

VIl. MATEPHUAJILHO-TEXHUYECKOE OBECHHEYEHHWE
T CTUTIIAHBI

Jns mpoBeneHUsl JIGKIMOHHBIX W TPAKTUYECKUX 3aHSATUM, a TakkKe s
OpraHW3allid CaMOCTOATEILHOM pPabOThl CTyJIEHTaM JOCTYITHO —CJEIYyIoIee

o0OecreyeHue:

HaumenoBanue IlepeyeHb OCHOBHOIO 000PY/10BAHUS




000py10BAHHBIX MMOMeEIIeHUI
U NOMeLleHu 11
CaMOCTOSITE/IbHOI PadoThI

KomnbroTepHsliii kiacce,
Ayn. E628

Momno6iok HP ProOme 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

YuransHele 3as1bl Hayunon
oubanoreku JIBOY ¢
OTKPBITBIM JOCTYIIOM K (DOHTY
(xopmryc A - ypoBens 10)

Momno6iok HP ProOme 400 All-in-One 19,5 (1600x900),
Core 13-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxopoctb nocryna B Untepuer 500 MouT/cexk.

MynbsTUMeuiiHas ayIuTopus

npoektop 3-chip DLP, 10 600 ANSI-nm, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; skpan 316x500 cm,
16:10 ¢ 21. mpUBOIOM; KpEIJIEHME HACTEHHO-IIOTOJIOYHOE
Elpro Large Electrol Projecta; npodeccuonanbuas XK-
manens 47", 500 Kn/m2, Full HD M4716CCBA LG;
MOJICUCTEMa BUACOUCTOYHUKOB JOKymMeHT-kamepa CP355AF
Avervision; TMOJCHCTeMa BHJICOKOMMYTAIIMH; TOJCHUCTEMA
ayIMOKOMMYTAalldd ¥ 3BYKOYCHWJIGHHUS;  IOJCHCTEMaA
MHTEPAKTHBHOTO  ympaeieHus;  OecrnpoBoaneie  JIBC

obecrieveHbl cucTteMoi Ha 0aze Touek aoctyna 802.11a/b/g/n
2x2 MIMO(2SS)




IIpunoxenue 1

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN

qbezlepaanoe TroCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'II)HOG YUPCKACHUC BBICIICTO 06p330BaHI/I$I
«/{aabHEeBOCTOYHBIN (eepaibHbI YHUBEPCUTET»
(ABDY)

NHKEHEPHAS HIKOJIA

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM
PABOTbBI OBYYAIOLIUXCS
M0 JMCHUILTHHE
«OCHOBBI MOJIEJTHPOBAHMS OMOJTOTHYECKHX MPOIECCOB U CHCTEM»
Hanpagienue noaroroBku 12.03.04 buorexunueckue cucTeMbl U TEXHOJIOTHH
npoduie «MeaurnHcKkue HHPOPMAITMOHHBIE CUCTEMBI
dopma NOArOTOBKYU OYHAS

BaaauBocToK
2018



Ilnan-rpa¢guk BHINOJHEHUS CAMOCTOSATENbHOH PadoThI 110 AMCHHUILIHHE

Ne Jara/cpokn Bun IIpumepusbie | @opma
n/n BBINIOJIHEHHUS] | CAMOCTOSITEIbHON | HOPMBI KOHTPOJIA
padoThI BpeMeHH Ha
BbINOJIHEHHE
1. [Tonsatue o 1-3 nenens N3yuenue 34 YCTHBIN OITPOC
MOJIeJTUPOBAHUU cemecTtpa TEOPETUUECKHUX
BOIIPOCOB,
MOJITOTOBKA K
JICKIIHSIM.
2. [TocTpoenue 4-6 nenens N3yuenue 3y YCTHBIN OITPOC
MaTeMaTHYECKUX cemecTpa TEOPETUUECKHUX
MoJeen BOIIPOCOB,
MOJITOTOBKA K
JICKIUSIM.
3. [MaccuBHBIi 7-10 Henens N3yuenue 84 YCTHBIN OITPOC
JKCIIEPUMEHT cemecTpa TEOPETUUECKHIX
BOIIPOCOB,
MOJTOTOBKA K
JICKIUSIM.
4. MaTtematuueckue 11-13 wegens | Usyuenue 34 YCTHBIH OIpOC
MOJIEJIN Ha OCHOBE cemecTpa TEOPETUUECKHUX
AKTHBHBIX BOIIPOCOB,
9KCIIEPUMEHTOB MOJIFOTOBKA K
JICKIUSIM.
5. OcobenHoctu 14-15 nenens | Usyuenue 54 YCTHBIN
3a1a4n cemecTpa TEOPETUUECKHIX orpoc,
MOJIETTUPOBAHUS BOIIPOCOB, JIOKJIaJ
IIPOLIECCOB MOATOTOBKA K
(G YHKIIMOHUPOBAHUS JEKIUSM.
DIIEMEHTOB [ToaroroBka
OMOTEXHHUYECKUX IOKJIazma
CUCTEM
6. Umutanonnoe 16 nenens N3yuenue lu YCTHBIN OITPOC
MOJIETUPOBaHUE cemecTpa TEOPETUYECKHUX
BOIIPOCOB,
MOJITOTOBKA K
JIEKIHSIM.
7. UudopmaninonHoe 17 nenens Beinonaenue 64 JOKJIaa-
o0ecrieueHue cemecTpa 3aJaHuM. MPE3CHTALIMS
ITonroroska
JIOKJIa1a-
Mpe3eHTalNH.
8. [ToaroToBka k 18 nenens IToaroroska k 74 3a4eT
3a4yeTy cemecrtpa claue 3a4era,

caayda 3a4cTa.

PexomeHnaanuu mo caMmoCcTosATEIbHOM padoTe CTYACHTOB

BreaynutopHas camocTosiTeNbHasE padoTa BKIIOYAET B ceOs Ciemyromue




dbopMBbI yaeOHOU NESITENHHOCTH:

- CaMOCTOSITETIbHOE W3y4YCHHUE JIOMOJHUTEIBHOTO TEeMaTHYECKOTO Marepualia
Kypca;

- U3y4YeHHE OCHOBHOTO U JIOMOJHUTEIHLHOTO TEOPETUUECKOTO MaTepHaa 1mo
ydeOHHKaM, IOCOOHsIM, MOHOTpa(usIM, IEPUOANICCKON TUTEPATYPE;

- BBITNIOJIHEHHUE JJOKJIAIOB IO TEME;

- IIOATOTOBKA K CAa4€ 3a4cTa.

3ananue Kk 3aHaTUIO 1-2. «[loHSITHA MOAeIMpPOBaHUsD) (2 Yaca)

N3yunTh  WCTOYHMKA W3  COUCKA  JIATEPATypbl U DJIEKTPOHHBIX
o0pa3oBaTeNbHBIX  PECYpPCOB, OXBATHIBAIOIIMX  JIaHHYI0O TeMy, BBIOpaTh
MPAKTUYECKUE TPUMEPBl MO TEMaM, O3HAKOMHUTHCS C TOHATUSIMUA W
oTpeieieHUsIMU, C(HOPMYIUPOBATH MHTEPECYIOIIUE BOIMPOCHl, HAUTH OTBETHI Ha
BOIIPOCHI JJI CAMOKOHTPOJISA:

1. JTaitTe onpenenenue mpouecca MOAEIUPOBAHUS.

2. PackpoiiTe MOHATHE «MOJICIIbY.

3. Kakue BUIbI MOJAETUPOBAHUS U MOJEJIEH Bbl 3HACTE.

4. KakoBbI 1111 MOJICIUPOBAHMUSL.

5. Kaxoit nmpuHIUT JEXKUT B OCHOBE (DU3UYECKOTO MOJICTUPOBAHMUSI.

6. Kakol NMpUHIUII JIEKUT B OCHOBE MAaTEMaTUYECKOTO MOAECIUPOBAHUS.
7. B xakoM BuJIe MOKET OBITh MpecTaBleHa hU3HUecKasi MOJICIb.

8. OCHOBHBIE TOCTOMHCTBA U HEOCTATKH (PU3NYECKOTO MOACIUPOBAHUS.

3ananne k 3aHsaTuio 3. «Moaeau B oOumosiorum». (1 yac)

N3yuuth  UCTOYHUKM U3  CIOUCKA  JIUTEpaTypbl U DJIEKTPOHHBIX
o0pa30oBaTeNbHBIX  PECYPCOB, OXBATHIBAIONIUX JIAHHYIO TEMY, BBIOpATh
MPAKTUYECKUE TPUMEpPbl IO TeMaM, O3HAKOMHUTLCS C TMOHATUSIMHU H
onpenesieHus MU, chOPMYyJIUPOBATh MUHTEPECYIOIINE BOMPOCH], HAMTH OTBETHI Ha
BOIIPOCHI JIJII CAMOKOHTPOJIA:

1. Kakue OMoIornyeckue 1 d3KOJI0rH4eCKrue MOJAEIM BaM U3BECTHBI?

2. KakoBblI 11e511 MOJICTUPOBAHUS B OMOJIOTHH?



3. KakoBa u3BecTHas BaM Kiaccu(puKanus Mojaeneii OMOIOrHuecKux cucreM?

4. KakoBbl 0coOble CBOWCTBA JHUBBIX CHCTEM, KOTOPHIC YUYUTBHIBAIOT TIPHU
MIOCTPOCHHUH UX Mojieeh?

5. Kakue moaxonpl UCMONB3YIOT MPU MOACITUPOBAHUU CIOKHBIX OMOJOTHYECKUX

cucrem?

3ananue K 3aaTHIO 4. «MaTemaTudeckoe Mmoaeauposanme» (1 gac).
N3yunTh  UCTOYHMKH W3  COUCKA  JIUTEpPATypbl W DJIEKTPOHHBIX
oOpa30oBaTeNbHBIX  PECYPCOB, OXBATHIBAIONIMX JAHHYIO TEMYy, BBIOpATh
NPaKTUYECKUE TMPUMEPHl IO TEeMaM, O3HAKOMHUThCA C TMOHATHSIMU U
onpeneeHusIMU, chOPMYJIUPOBATh MUHTEPECYIOIINE BOMPOCH], HAMTH OTBETHI Ha
BOIIPOCHI JIJII CAMOKOHTPOJIA:
1. B kakoM Bujie MOKET OBITh MPEJICTABICHA MaTeMAaTHYECKask MOJICTIb.
2. JIOCTOMHCTBA M HEIOCTAaTKH MAaT€MaTUYE€CKOT0 MOACIUPOBAHMUS.
3. Kakue xknaccupuKallMOHHBIE TPU3HAKU UCIIONB3YIOTCS [UJIi  BBIICICHUS
OTJICJIbHBIX KJIACCOB MaTeMaTHYSCKUX MOJCIICH.
4. Yto onuceIBacT MaTeMaTHUeCKas MOAC/IbL JUHAMUKH.
5. Kakue xiacchl MaTeMaTHUYECKUX MOJIEIe TMHAMUKHY BBl 3HACTE.
6. UTo onmmchIBacT MaTeMaTHYECKasi MOACIb CTaTUKH.
7. Kakne xi1acchl MaTeMaTHIECKUX MOJEJICH CTaTUKH BBl 3HAETE
8. IlepeunciuTe ATamnbl pa3pabOTKU MaTeMaTHYECKOW MOJIeNId 00BEKTA.
9. Kak BbI noHnMaeTe yTBepxkaeHue "Mojeinb ajekBaTHa 0O0BbEKTY".
10. HazoBuTe rpynibl METOJIOB COCTABIICHUSI MATEMATUYECKUX MOJIETICH.
11. Kakne ocobeHHOCTH (OpMaNbHBIX METOJO0B ITOCTPOCHHS MaTeMAaTHYECKUX
MoJenel BBl 3HACTE.

12. OcoGeHHOCTH aHAIUTHYECCKUX METOIOB TIOCTPOCHHS MOJICIICH.

3ajanne K 3aHATHIO 5-6. «JTambl NOCTPOEHUS MAaTeMaTH4YeCKO
Mojen». (2 yaca)
N3yunTh  UCTOYHMKA U3  CIOUCKA  JIATEPATypbl U DJIEKTPOHHBIX

06p2130BaTeJIBHI)IX pPECypCOB, OXBATbIBAOIIUX AOAaHHYKHO TEMY, PpPaCCMOTPCTH



IPUMEPBHI 110 TEME, O3HAKOMUTBHCS C MOHATUSAMU U ONPEAECICHUSIMU, HATH OTBETHI
Ha BOIIPOCHI U1 CAMOKOHTPOJIA:

1. KTo ygacTtByeT B pa3paboTKe copepKaTeIbHOW MOCTAHOBKU 331a4n?

2. Ha ocHoBanmm kakod WH(GOPMAIMU BBIMOJHIETCS (POPMYIHMPOBKA KOH-
LENTyAJIBHON TOCTAHOBKY 33]1a4M MOJIECIIMPOBAHUS?

3. Kakue ¢hyHKIIMU BBITIOTHAET MTOCTAHOBIIUK 33124 ?

4. Kakasg H3 IOCTAaHOBOK 3aJaud (coAeprKaTeibHas, KOHILENTyajdbHas WU
MaTeMaTHUYecKast) IBJSIETCS caMOl abCTpakTHON?

5. YTo BKIIIOYAET MOHATUE KOPPEKTHOCTH MATEMATHYECKON 3a1auun?

6. Kakum yciioBusM JOJKHA YAOBIETBOPATH KOPPEKTHAS MOJEIB?

7. K KakuM MaTeMaTU4eCKUM 3aJ1a4aM MOKHO IIPUMEHSTh YHCIEHHBIE METO/IBI?

8. Kakue nenu npecieayeTr npoBepka aJleKBaTHOCTA MOJIEIIH?

9. Ilepeuncinre MPUYMHBI BO3MOXHOM HEAIEKBATHOCTH MOJIEIH.

10. [Ins pemieHuss Kakux 3a7ad MOXET OBITh HCIOJB30BaHA MaTeMaTH4yecKas

MOJIEIE?

3ananue K 3aHaTHIO 7-8. «IlaccHMBHBIN IKCIIEPUMEHT U pPerpecCUOHHBbIN
aHAJIM3 Pe3yJIbTATOB MOACJIMPOBAHUD. (4 Yaca)

M3y4yuTh  MCTOYHHMKM M3  CIHCKA JIATEPAaTypbl M  DJIEKTPOHHBIX
00pa30BaTeNbHBIX PECYPCOB, OXBATHIBAIOIIMX JAHHYIO TEMY, pacCMOTPETh
IIPUMEPHI 110 TEME, O3HAKOMUTHCS C TIOHATUSAMU U ONPEIEICHUAMHU, HAUTU OTBETHI
Ha BOIIPOCHI 11 CAMOKOHTPOJISA:

1. YUrto xapakTepu3yeT OCTaTOYHAS IUCTIEPCUS?

2. Yrto xapakTepuszyeT IUCIEpPCHsl BOCIPOM3BOAMMOCTH M aucrnepcus Y
(OTHOCHUTENBHO CPEAHETO 3HAYCHUS)?

3. Kakas ¢opmyna ucnonb3yercs Ui OLEHKH OCTaTOYHOU JucTepcuu ?

i=N
2 -
F=> (y;—b, —byx,;)* = min
Yro xapakTtepusyeT QyHKIIMOHAI i=1 ?
5. Kakue xoopanHatel 00BbEKTa MOXHO BKJIIOYUTH B CHHCOK (DaKTOPOB NpHU

ITIOCTAaHOBKE ITaCCUBHOI'O 3KCH€pI/IMeHTa?



6. Kakoii popmyIioit monp3yroTcs Mpu MPOBEPKE aJ€KBATHOCTH MOJICIH, €CITN
B KQ)KJIOM IKCIIEPUMEHTE OCYLIECTBISETCS TOJIBKO OAMH 3amep Y ?

7. Kakue TpeOoBaHUS TPEABABISIOTCS K (akTopaM TpU TOJATOTOBKE
MaCCUBHOTO AKCIIEPUMEHTA?

8. Ecnu mexay BBIXOJIHBIM TapameTpoM y U ¢akTopoMm X1 HeT JUHEHHOU
B3aMMOCBSI3H, KAKOB OyJ1eT BEIOOPOUHBIN KOA(D(HUIIMEHT MapHOU KOPPETSIIIU?

9. I KakuX 0OBEKTOB MOYHO MOCTPOUTH MAaTEMAaTUYECKYIO MOJEIIb B BUJE
YPaBHEHUS PETPECCUU?

10. Kakue ucxoaHble AaHHBIE HEOOXOJWMBI, JJI TOTO, YTOOBI OMPENEIIUTh
ko3 puieHTs! perpeccun’?

11. Kakue ucxoJHble aHHbIE HEOOXOIMMBI, JJIi TOTO, YTOOBI ONpPENEIUThH
OLICHKHU K03 (UIIMEHTOB perpeccuun’?

12. JIns kakux 0OBEKTOB MOKHO IMOCTPOUTh MATEMATUYECKYIO MOJIENb B BUJIE
yYpaBHEHUS perpeccuun’?

13. Kakue TpeOoBaHMS NPEeABSIBISAIOTCA K (akTopaM MpU MOJATOTOBKE
IIACCUBHOIO 3KCIIEPUMEHTA?

14. Kakas ¢popmyna UCTIOJb3YeTCA sl OLEHKU OCTaTOYHOW JUCTIEPCUH?

3amanue k 3anaTu 9-10. «IlocTpoeHne MHOKeCTBEHHOW JIMHEHHOI
Moaeau. IloctpoeHne HeJMHEHHBIX MOJAeJed, ONMMCHIBAIIMX CTATUYECKHH
peKHM padoThl 00beKTaY. (4 yaca)

N3yuuth  UCTOYHUKM U3  CHOUCKA  JIUTEpaTypbl U DJIEKTPOHHBIX
0o0pa3oBaTEIbHBIX PECYPCOB, OXBATHIBAIOIIUX JaHHYIO TEMY, PacCMOTPETh
MPUMEPHI 110 TEME, 03HAKOMUTHCS C TIOHATUSAMU U ONPEICTCHUSIMU, HAUTH OTBETHI
Ha BOIPOCHI JIJI1 CAMOKOHTPOJIS:

1. B xone 00paOOTKM pe3ynbTaTOB MMACCHBHOTO JKCIEPUMEHTA TOTYyUCHBI
pE3yIbTaTHI:

y=12+4x, —1.3x, +1.7x,,
t,=34, t, =134, t,=91 t,=14,
t,, =224, S2 =12511



Kakoe ypaBHeHHE cleqyeT paccMaTpUBaTh Ha CIEAYIONIEM Imare oOmien
METOJIUKH TTOCTPOCHUS MOJICITH B BUJIC MHOJKECTBECHHOTO YPaBHEHHS perpeccuu?
2. Ha ocHOBe MacCHBHOTO SKCIIEPUMEHTA TMOJTydeHa MaTeMaTHIeCKast MOJIENb

y=43+2.2-% a) OneHUTh 3HAYMMOCTH OIICHOK KO3((UIIMEHTOB pPErpeccuw,

eciim T tab =2.5 t,=95,1,=0.1

; 6) Uto nematp B cimydae OOHapyKEeHUs
He3HaYuMoro ko3¢ durrenrta’?

3. Kakwe METOauKHM TIOCTPOCHHUS HEIWHEHHBIX MOJCIEH CTaTUKH BaM
W3BECTHBHI.

4. IlpuMeHeHue MeTO/a HAWMEHBIIUX KBAJAPaTOB TPU IOCTPOCHUU
HEJIMHENHEBIX MOJICIICH.

5. Obnactb npuMmeHeHust Mmetona bpanaona.

6. Kakoe u3 ypaBHeHI/Iﬁ oOecrnieynBaeT JydIIyXO TOYHOCTH aIllIPOKCHUMAIINH

9KCIICPUMCHTAJIbHBIX I[&HHBIX?

y=14x, +12x>, S’ =0.126;
y= R'H fi(Xi)1 Sgst =0.106;
i=1

y=12x, +12.3x7 +0.04x}, SZ, =0.263.

7. B kakux  ciaydasX  pEKOMEHIYeTCsl  MPUMEHSITh  ypaBHEHHE
TPAHCUEHJICHTHON perpeccun?

8. B pesynpTaTe MacCMBHOTO JKCIEPUMEHTa HEOOXOAMMO C(HOPMUPOBATH

o 3
y= bO + b33X1 " CocTaBbTe

MaTeMaTUYECKYI0 MOJENb CTATUKU B BUJIE€ YPABHEHUS
COOTHOIIICHHUSI JIJISl pacueTa OIeHOK KO3 (UIIMEHTOB PETPECCUH.

10. ITo pe3ynbTaTam MacCUBHOTO SKCIEPUMEHTA COCTABJIEHA MOJEIb CTATUKHU
BUJIA

§y=0.7(10+12x, —0.5%%)(2+3X,)0.7X, .

a) Kakoii meron ucnosnb3oBaH mpu cocTaBieHun mojaenu? 0) IlpoBeputhb
yYpaBHEHUE MOJEIM Ha aJeKBATHOCTb, €CIM M=2, ocTaToyHas nucnepcus = 0,14;

nucriepeust Bocpon3Boaumoctr = 0,2; Ftab=0,9.



11. Ha ocHOBE NAacCMBHOIO OJKCIIEPUMEHTa IOJy4YeHa MaTeMaTH4ecKas

MOACIIb CTaTHUKU:

_E
= RX
y=Al """,
a) [IpoBepuTh MOMIETH HA aIEKBATHOCTH, ecii m=1, Fpacu.=0.51, Ftab=0.41.
0) Kakoli MeTos1 MOKHO HCIIOJIB30BaTh I onpeacieHus: KodhPuiueHTos A

u E?

3aganme k 3anaTu 11-12. «BBeneHwe B TeOpHIO IJIAHMPOBAHMS
IKCIepuMeHTa. (2 yaca)

N3yuynTh  UCTOYHUKM U3  CHOUCKA  JUTEpPaTypbl U DJIEKTPOHHBIX
o0pa30oBaTeNbHBIX PECYPCOB, OXBATHIBAIOIIUX JIAHHYIO TEMY, pacCMOTPETh
MPUMEPHI 110 TEME, 03HAKOMUTHCS ¢ TIOHATUSMU U ONPEICTCHUSIMHU, HAUTH OTBETHI
Ha BOIPOCHI JI1 CAMOKOHTPOJISA:

1. IToaxoapl ipu UCCAEOBAHUM MHOTO(AKTOPHBIX CUCTEM.

2. Onpenenenrie PakTOPHOTO MPOCTPAHCTBA.

3. OnpenerneHre MmiaHa 3KCIepUMEHTA.

4. OnpeaeneHue MoJHOTO (PaKTOPHOTO IKCIIEPUMEHTA.

5. Tlony4yeHne KOIWPOBAHHBIX 3HAYEHUU (PAKTOPOB B MOJTHOM (HAKTOPHOM
AKCTIIEPUMEHTE.

6. Pacuer OLEHOK KO3((PUUMEHTOB pErpeccud B MOJTHOM (DAKTOPHOM
HKCIEPUMEHTE.

7. KakoBa mpolieiypa Ha3HayeHUs )il TJlaHA KOHKPETHOTO HUCCIIEIOBAHUS
KOOPJIMHAT IIEHTPa KCIEPUMEHTA H HHTEPBAJIOB BapbUPOBaHUs (haKTOPOB?

8. KakoBa mporeaypa ucnoib3oBaHusi kputepus CTbIOJIEHTA MPU aHAIU3E
3HAYMMOCTH TOJIYYEHHBIX OLICHOK KOA(D(PUIIUEHTOB YpaBHEHUs?

9. KakoBa npoueaypa nNpoBepKH aJeKBaTHOCTH YPAaBHEHUS, MOJIYYEHHOIO B
pe3yJibTaTe MoJHOTro (PaKTOPHOTO IKCIIEpUMEHTa?

10.Ha ocHoge I1®3 nonyuena maTeMarnueckas MOJIEb

y=4.3-2.2x, +0.95x, —0.03x, X,.



a) OueHuTh 3HAYMMOCTh OILIEHOK K03(uimeHToB perpeccuu, ecnu T tab =

55 o tos =14 1, =0.03; t,, =95, t,, =0.1.

0) Uto nenath B ciiydae 0OHaApYKEHHsI HE3HAYMMOT0 KodpduiineHta?

3amanue k 3ansatuio 13. «IlocTpoeHme Mojgesieii HA OCHOBe IJIAHOB
BTOpOro nopsiakay. (1 gac)

N3yunth  UCTOYHUKM U3  CIOUCKA  JUTEpaTypbl U DIIEKTPOHHBIX
o0pa30oBaTeNbHBIX PECYpPCOB, OXBATHIBAIOIIUX JIAHHYIO TEMY, pacCMOTPETh
MIPUMEPHI 110 TEME, 03HAKOMUTHCS C IOHATUSAMHU U ONPEECICHUSIMU, HAUTH OTBETHI
Ha BOIPOCHI 711 CAMOKOHTPOJISA:

1. B uyem 3akmrouaercss 3ajadya MPOTHO3UPOBAHUS TMPU MOCTPOCHUHU
MaTeMaTUYECKOU MOJIETH C TTIOMOIIIBIO MOJHOTO (PAKTOPHOTO AKCTIIEPUMEHTA.

2. B uyem 3axkmoyaercd 3aJada  ONTHUMHU3AlUMU NPHU  ITOCTPOCHUHU
MaTeMaTUYeCKON MOJIENIU C TTIOMOIIBIO MOJTHOTO (PaKTOPHOTO IKCIIEPUMEHTA.

3. Ilpu kakoil cuTyanuu TMEpexoj] OT IUIAHOB IEPBOTO MOPSAJKAa K IJIaHaM
BTOPOTO MOPSAKA SBIISETCA LIETECO00pa3HbIM.

4. CTpyKTypa KOMIIO3UIIMOHHBIX IIJIAHOB BTOPOTO MOPSIIKA.

5. Eciu mostydeHHOEe KBaJipaTHOE YpaBHEHHUE HEaJIeKBATHO, CIUIIKOM TIpy0o
OMMCHIBAET SKCIEPUMEHTAIbHBIE JAHHBIE, TO KAaKUE PEUICHUS MOXKET IMPUHSITh
HCCIIEIOBATEITb.

6. Kak cienyer M3MEHUTH SJEMEHTBHI PACUETHBIX CTOJOIIOB KBAaJPATUYHBIX
abdexToB ¢ TeM, yTOObI 00ECTIEUUTh TMOJHYI) OPTOTOHAIBLHOCTH BCEX OIICHOK

KO2(PUIIMEHTOB ypaBHEHUS BTOPOU CTETICHHU.

3ananue Kk 3anaTuio 14. «Mogesn, xapakTepu3yue pexumM TeYeHHs
MaTepHaJIbLHOro moToka» (1 uac).

M3yuyuTp  MCTOYHMKM M3  CIHCKA JIATEPAaTypbl M  DJIEKTPOHHBIX
0o0pa30oBaTeNbHBIX PECYpPCOB, OXBATHIBAIOIIMX JAHHYIO TEMY, pacCMOTPETh
IIPUMEDPBHI 110 TEME, O3HAKOMUTHCS C TOHATUSAMU U ONPEIECICHUSIMU, HAUTU OTBETHI

Ha BOIIPOCHI AJIA CAMOKOHTPOJIA:



1. IlpuBenute wu3BECTHBIE BaM BHUAbl MOJEIEH, MCIOJIb3YEMBIX MIPHU
MOJEIUPOBAHUY TEYEHUSI MATEPUATIBHOTO ITOTOKA.

2. Kakoe ypaBHEHUE ONUCHIBAET MOJIEb NJEAJTbHOIO BBITECHEHUSA?

3. Kakoe ypaBHEHHE COOTBETCTBYET MOJIEIN UACATHLHOTO CMEIICHUS?

4. JlonymeHnus: MOJEIU UACATbHOIO CMEIICHUSI.

5. JonyiieHuss MOAENH UACANTBHOTO BHITECHEHUSI.

6. Kakuwe wuHTEepnperaliu BEKTOpAa BXOJHBIX U BBIXOJHBIX KOOpPAMHAT
00BEKTa MOJICIUPOBAHUS BbI 3HaeTe?

7. Kakue nonyiieHHs HCHOJB30BaHBI B MOJIETM Ta3000ME€HAa B CHCTEME
BHEIIHETO JbIXaHUA YeJIOBEKA?

8. Kak wucnonb3yrorcs gomyuieHuss 00 HI€ATbHOM CMENICHUH TIpH
ITOCTPOECHUHU MOJENIH OPraHOB JbIXaHHUS?

9. IlpuBemure mNpUMEpPHl CTALMOHAPHBIX  MOJEJIEH, OMUCHIBAIOIINX
Ouonoruueckuii 00BEKT C COCPETOTOYEHHBIMU KOOPAUHATAMHU.

10. IlpuBenute mnpUMEpBHl CTALMOHAPHBIX MOJEIEH C paCIpeIeICHHBIMU
KOOpJIMHATaMHU, OTICHIBAIOIINX OMOJIOTMUECKUI OOBEKT.

11. Tlepeuncnute COCTaBISIONMIUE BEKTOpa X M BekTopa Y [JI1 MOJACIH

ra3000MeHa B CHCTEME BHEITHETO JAbIXaHHA 94CJIOBCKA.

3aganme K 3anaTuio 15, «ba3oBble MoJaenM MaTeMATH4eCKOM
ounopuszukm». (4 yaca).

Ha  caiite  nmaGopatopum  «MartemMatuueckoe  MOJACIMPOBAHUE U
WHQOpMAIIMOHHBIE TEXHOJOTMM B Hayke U 00pa3oBaHWW» B paziele
«BupryanbHas nabopaTtopusi Ha 0aze JavaFX» o aapecy

http://mathmod.aspu.ru/javafx/ npeacrasienbl 6a30BbIe MOJEIH MaTeMaTHYECKOM

onodmsukn (Heorpanuuenusiii pocTt. ABTOKaTanu3; OrpaHUYEHHBIA POCT.
VYpaBuenue depxronbcrta; Tpurrep Kakoba m Mono; Knaccuueckune mopenu
Jlorku u Bomnwsreppa; Mopaens B3auMOAEHUCTBUSA BHUIOB; Mozenbp NPOTOYHOM
KyJIbTYpbl MHUKPOOPTaHM3MOB (MHTHOMpYIOIee naercTBue);, Mojenb MPOTOYHOU

KyJIbTYpbl MHKPOOPTraHW3MOB (yOpoOLIEHHas Mojenb); Mojenb MnpoTOYHON


http://mathmod.aspu.ru/javafx/

KYJbTYpPBI MUKPOOPTaHU3MOB (popmyna Mono-Hepycannmckoro);
BosbTeppoBCcKrE MOAENH B3aUMOACUCTBHS IBYX ITOITYJISIUN.

Jns  paGoTel ¢ BUpTyaJdbHOM saboparopueil HET HEOOXOAMMOCTH
UCIIONb30BaTh KaKoe-TH0O0 CHEIHaTM3UPOBAHHOE MPOrpaMMHOE OOEeCIeUeHue,
paboTa ¢ MOJENbIO MPOUCXOAUT uepe3 web-unrepderic (Ha KOMIbIOTEPE JA0HKHA
OBITH yCTaHOBJICHA Mporpamma JavaFX).

Breibpate oaHYy W3 uMerommxcs Mojened B pazzaene «bazoBble Mojenu
MaTeMaTtuyeckor omodusuku». M3yunth npaBuiia padboTel ¢ Mojenbio. [IpoBectu
poLEecC MOJAEIUPOBAHUS JJII HECKOJBKHX 3HAYEHUH BXOAHBIX MapaMeTpoB
MOJEIIH.

PabGoty odopmute B BuAe [oknana. B goknman BKIIOYMTH  KPaTKYIo
MH(OPMAIMIO O PACCMOTPEHHON MOJAENH, TPAPUKA MOJAETUPYEMBIX BEJIMYUH IS
Pa3HbBIX 3HAYEHUI BXOJHBIX [1ApaMETPOB.

OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1. Yto ommceiBaeT Mozienn?

2. Kakue 3ppexTbl yIUThHIBACT MOJICb?

3. Kakue npeanonoxeHusi UCHOJIb3YIOTCS MPHU MOCTPOCHUHN MOJIETH?

4. KakoB cMbICH IEPEMEHHBIX MOJEN?

5. KakoB cMbICIT TapaMeTpoB MOAEIIN?

3ananne k 3aHATHIO 16. «IIoHsATHE 00 UMUTALIMOHHOM MOJEJIUPOBAHNM.
KomnaprmenTHbie cucrembn». (1 1ac)

N3yunth  UCTOYHUKM M3  COUCKA  JIMTEPATypbl U BJIEKTPOHHBIX
o0pa30oBaTeNbHBIX  PECYpPCOB, OXBATHIBAIOIIMX  JIAHHYIO TEMY, BBIOpATh
MpPaKTUYECKUE TMPUMEPbl IO TeMaM, O3HAKOMUTHCS C TOHATHSIMU U
onpeAeIeHUsIMUA, HAUTH OTBETHI HA BOMPOCHI JJIsi CAMOKOHTPOJIS.

Bomnpocs! aj1si caMOKOHTpOJIsI 0 TeMe «MIMUTaIlMOHHOE MOICTMPOBAHUE:

1. KakoBBI 0COOEHHOCTH METOANYECKON MOJIEIH.

2. DTanbl TOCTPOCHHUS AITOPUTMUYECKON MOJIEIIH.

3. 3agaHue ucxoaHOM MHMOPMALIUK MPU UMUTALIMOHHOM MOJICTUPOBAHUH.

4. OnucaHre KOMIIAPTMEHTA C IMOMONIBIO THUIOBBIX MOJENEH CTPYKTYphI



MaTepHATbHBIX TTOTOKOB.
5. OcHOBHBIE TPOOJEMBI  MOCTPOCHHS  KOHIENTYyaJIbHOM  MOJAENH

OMOTEXHUYECKON CUCTEMBI.

3ananue k 3auaTHIO 17-18. Ilonck HAy4YHO-TeXHHYeCKOH NH(OPMALMH 110
TeMaTHKe uccjaeaoBanus (6 4ac.).

[IpoBecTn wWccnemoBaHWe W3BECTHOTO pecypca B cetm HHTepHer,
COJlepKaIllero CBeACHHS B cdepe OMOTEeXHUUECKHX CHUCTEM U TEXHOJIOTHH.
Cnenate 0030p MpEACTaBISIEMBIX PECYypcoM o0O0JacTel 3HAHWUM W OCHOBHBIC
npaBuiia pabOThl U MOMCKa WHpOpMaIMU B 3TOM pecypce. Pecypckl Ha BbIOOD:
Kypuan «Maremaruueckas ouomnorus u onouH(opMaTUKay:

http://www.matbio.org/; The National Center for Biotechnology Information:

http://www.ncbi.nlm.nih.gov/books; Dnekrponnas 6ubmmnoTeka nucceprammii PI'b:

http://diss.rsl.ru/; DIEKTPOHHO-OMOINOTeUHAs cucTemMa "Jlarp":

http://e.lanbook.com/; DnexTpoHHO-OMOIMOTEYHass crucTeMa znanium.com HUIL

"MH®PA-M": http://znanium.com/: DJEKTPOHHO-OMOIMOTEUHAsT  CHCTEMa

bu6mmoTex: http://www.bibliotech.ru/; baza maHHBIX M0 HayYHOMY ITUTHPOBAHHIO

Web of Science: http://apps.webofknowledge.com/; ba3za manusix Journal Citation

Reports: http://apps.webofknowledge.com/; baza mamusix Freedom Collection:

http://www.sciencedirect.com/; ba3za mannbsix Scopus: http://www.scopus.com/;

DIeKTPOHHBIC apXUBBI HAYYHBIX KypHaiaoB JSTOR: http://www.jstor.org/.

Pe3ynbpTaThl 0opMuUTh B BUE AOKJIA1a-TPE3ECHTALIUH.

TpeOoBanusi K mnpeacTaBjeHUl0 W 0(GOPMIIEHHIO Pe3yJbTaTOB
CaMOCTOSITEJIbHOM PadoThI

[Ipu mnpencraBieHUM pe3yJbTaTOB CaMOCTOSATEIbHOW pabOThl B BHJE
JOKJIaJIa-TIPE3CHTAINH CIIeAYyeT MPUAEPKUBATHCS CICIYIOMNUX TPEOOBaAHUM:

- IpEe3CeHTAIlUs He JJOJDKHA OBITh MEHbIIE 15 cnaiioB;

- TEpBBIM JHUCT - 3TO THUTYJIbHBIA JUCT, HAa KOTOPOM JOJDKHBI OBITH
MpeCTaBJICHbI: Ha3BaHWE Mpe3eHTauU; (haMUIus, UMs, OTYECTBO aBTOPA;

- CIEAyIOUIUM CJaiJoM JOJDKHO OBITh COAEp)KaHWE, TIe MPEICTaBICHBI


http://www.matbio.org/
http://www.ncbi.nlm.nih.gov/books
http://diss.rsl.ru/
http://e.lanbook.com/
http://znanium.com/
http://www.bibliotech.ru/
http://apps.webofknowledge.com/
http://apps.webofknowledge.com/
http://www.sciencedirect.com/
http://www.scopus.com/
http://www.jstor.org/

OCHOBHBIE MOMEHTHI IPE3EHTALINH;

- IM3alH-)PrOHOMUYECKHE  TpeOOBaHUS:  COYETAEMOCTh  I[BETOB,
OTrpaHUYE€HHOE KOJIMYECTBO OOBEKTOB Ha Claijie, IBET U pa3Mep Lpu(dTa TeKCTa;

- IOCJIETHUM CJIaliJIOM MPE3EHTAlMU JOJKEH OBITh CIIUCOK JINTEPATYPBHI.

W3noxxeHue B OKNaJae JOJDKHO OBITH CXKAThIM, SICHBIM M COIPOBOXAATHCSA
U (GPOBBIMU TaHHBIMU, (POPMYJIAMU U PUCYHKAMHU.

Pekomennyemas nurepaTypa SIBII€TCSA TOJBKO OCHOBOWM JJIsi IMOATOTOBKHU
JOKJIaJia, CYIIECTBEHHO OOJbIINE MO 00BEMY MaTEpHUalibl MOTYT ObITh HalJICHBI B
cetn Uutepuer. K mociegaum HE0OXOIMMO OTHOCUTBCS C OCTOPOKHOCTBIO, TaK
KaK OHM MOTYT NPOTHUBOPEUUTH IAPYTr APYTY - B 3TOM CIIy4ae PEKOMEHIYETCs
paccMOTpeTh HECKOJbKO HCTOYHMKOB M BBIOMpAaTh HanboJiee MpaBIONOJ00HBIE
MaTepHabl.

PexomeHanmu 1o noAroToBKe K 3a4eTy

[Io OKOHYAaHHIO JIEKHIMOHHOIO Kypca CIEQyeT 3aKJIFOUUTENIbHBIA 3Tall
CaMOCTOSITENIbHOM paboThl CTYyAE€HTa MO MOJArOTOBKE K 3aueTy. IIpu moaroroBke k
3a4eTy CTYJEHTY CIIEAYET IOBTOPUTH JEKIIMOHHBIA MaTepHall, U3y4UTh UCTOYHUKH U3
CHMCKA JIUTEpPaTypbl, MOJTOTOBUTHCS K OTBETY Ha BCE BOIPOCHI, BKIIOYEHHBIE B
«IIepeyeHp BOIIPOCOB K 3aueTy». Bo BpemMs MOATOTOBKH K 3a4€Ty CTYIAEHT JOJDKEH
CUCTEMATU3UPOBATh 3HAHUS, IOJYYEHHBIE WM IPH HU3YYEHUHM OCHOBHBIX TEM
JUCUUIUIMHBI B TEYEHUE CEMECTpa. ITO MO3BOJISIET 00bEIUHUTD OTAEIbHBIE TEMBI B
€AVHYIO CUCTEMY JUCLUIUIVHBI.

CrnenyeT BbIACIUTH MOCJIEIHUN JeHBb (JIUOO YacTh €ro) mepej 3a4yeToM Iis
JOTIOJTHUTENBHOTO MMOBTOPEHUS BCEIO0 00bEMa BOIIPOCOB B LIEIOM. DTO MO3BOJSET

CTYAEHTY CaMOCTOSITEJIbHO NIEPEIPOBEPUTH YCBOCHUE MATEPHUAJIA.

Kpurepun onieHKH BbITIOJIHEHUSI CAMOCTOSATEJIbHOM Pad0ThI

KpuTepun oieHKH npe3eHTANUM A0KJIaAa

Ouen | 50-60 6a10B 61-75 6an0B 76-85 6a10B 86-100 6a/;10B

Ka (HeynoBJieTBopuTe | (YI0BJETBOPUTEIb | (XOPOLIO) (oTJIM4YHO)
JIbHO) HO)

KPHUT CoaepxaHue KpuTepues

epun




Tema He packpeiTa. | Tema packpeita He | Tema packpsiTa. Tema packpsiTa

= OTCyTCTBYIOT MOJIHOCTBIO. [IpoBenen ananus MOJIHOCTBIO.

= BBIBO/IBI. BriBonib! He 0e3 MpUBIICYCHUS [TpoBenen anamus c

5 CHCNaHbI U/UITN JOTIOJTHUTEIHHOU MIPUBJICYCHUEM

é BBIBOJIbI HE autepatypsl. He JOTIOTHUTEIHHON

é 000CHOBAHBI. BCE€ BBIBO/IBI JUTEPATYPBHL.

9 cIeTIaHbl U/UiIH BriBoib1

A 000CHOBAHBI. 000CHOBAHEI.
IIpencrapisiemas [Ipencrapisiemas [IpencraBnsiemas [Ipencraisiemas
uHpopManus uHpopManus He uHpopManus He uHpOopManus
JIOTUYECKH HE CUCTEeMaTU3UpPOBaHa | CUCTEMATHU3UPOBAHA | CUCTEMaTU3UpPOBaHA
cBs3ana. He U/WiH He Y MOCJIeIOBaTeNbHA. | , IOCIIeI0BAaTEIbHA

2 UCIIOJIb30BaHBI nocneaoBarenbHa. | Mcnonb3oBaHo U JIOTUYECKU

E npodeccuonanbubie | Mcnons3oBano 1-2 | Gonee 2 CBsI3aHa.

8 TEPMUHBI. npodeccuoHanbHbIX | podeccuoHanbHbIX | Mcnonbp3oBaHO

E TEpMHHA. TEPMUHOB. 6onee 5

2, npodeccuoHaTbHBIX

= TEPMHUHOB.
He ucnonb3oBanbl Hcnonb3oBanbl Hcnonp30Banbl [IIupoxko
texHojoruu Power | texHosioruu Power | texHosnoruu Power | ucrnonab30BaHbl
Point. bonbire 4 Point vactuuno. 3-4 | Point. He Gomnee 2 texHoyioruu (Power

2 ommnoboK B OIINOKY B oLIMOOK B Point u np.).

E peICTaBIsIeMO IpeICTaBIsIeMOn peCTaBIIeMOI OTCyTCTBYIOT

2 uH(pOopMaLIUH. UH(pOpMaLINH. UHPOpPMALINH. OLIMOKY B

=9 peICTaBIsIeMOI

© uHpOpMaLInH.

s Hert oTBeToB Ha Tonpko orBeThl Ha | OTBETHI HA OTtBeTHI HA

T = | BOIIPOCHI. 3JIeMEHTapHbIC BOITPOCHI TIOJIHBIE BOIIPOCHI TIOJIHBIE, C

§ é BOITIPOCHI. W/WJIA YaCTHYHO MPUBEJICHUEM

£ B TIOJTHBIE. MIPUMEPOB HU/WIIH

O = MOSICHEHU .

Kpurepuu oieHKHM yCTHOTO 0TBETa

100-85 GamnoB - ecnM OTBET TMOKa3bIBa€T IMPOYHBIC 3HAHHUA OCHOBHBIX
MPOIIECCOB U3y4aeMOU MpeAMETHON 007acTH, OTIMYAETCsl TITyOUHOW M TOJHOTOM
PACKPBITHS TEMBI; BJIaJICHUE TEPMUHOJIOTUYECKUM aIllapaToM; YMEHUE OOBSICHATh
CYIIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITHIA, AeaTh BHIBOJBI U 000OIIECHUS, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, MPHUBOJUTH MPUMEPHI, CBOOOJHOE BJIAJCHHE
MOHOJIOTUYECKOW PEUYbl0, JOTUYHOCTh W TOCIEIOBATEIILHOCTh OTBETA;, yMEHUE
NPUBOAUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM U3ydaeMoil 001acTH.

85-76 - GamioB - OTBET, OOHAPYKUBAIOIIMKA MPOUYHBIE 3HAHUS OCHOBHBIX
MPOIIECCOB U3y4aeMOU MpeAMETHON 00JacTH, OTIMYAETCsl TTyOUHOU M TOJTHOTOM

PACKPLITHUA TEMbI, BJIIAJICHUC TCPMHUHOJIOTHYCCKUM allllapaToM; YMCHHUC OOBSICHATH

CYIITHOCTb, SIBJICHUM, TIPOIIECCOB, COOBITHM, IeTIaTh BBIBOJIBI KU 0000IIIEHNS, 1aBaTh



apryMEHTUPOBAHHBIC OTBETHI, MPHUBOAUTH MPUMEPHI, CBOOOJHOE BIAJCHHE
MOHOJIOTHYECKONW PEUYbI0, JIOTHYHOCTh W TOCIICIOBATEIHHOCTh OTBeTa. OHAKO
JIOMYCKAeTCs OJIHA - IBE HETOYHOCTH B OTBETE.

75-61 - Gamn - olEHHWBAETCS OTBET, CBUJICTEIBCTBYIOMIUNA B OCHOBHOM O
3HAHUM  TIPOLIECCOB  HM3Yy4aeMOW  MpeAMEeTHOM  00JlacTH,  OTIMYAIOIIUICS
HEJIOCTAaTOYHOW TIIyOWHOW U TOJHOTOM PACKPBITHS TEMbl; 3HAHHUEM OCHOBHBIX
BOIIPOCOB TeopuH; ciabo cHopMUpPOBAaHHBIMA HABBHIKAMH aHaJIW3a SBICHUH,
MPOLIECCOB, HEJOCTATOYHBIM YMEHHUEM JaBaThb apryMEHTUPOBAHHBIE OTBETHl M
MPUBOJUTHh TPHUMEPHI; HEJOCTATOYHO CBOOOAHBIM BIIAJICHUEM MOHOJOTHYECKOMN
peublo, JIOTHYHOCTBIO M TOCJIEI0BATEIbHOCThIO OTBeTa. JlomycKaeTcss HECKOIBKO
OIIMOOK B COEPKAHUU OTBETA; HEYMEHHE IPUBECTH MIPUMEDP PA3BUTHSI CUTYAIIUH,
IIPOBECTH CBSI3b C IPYTUMHU aCIIEKTaMH H3ydaeMoi 00J1acTH.

60-50 6anoB - OTBET, OOHAPYKUBAIOIINI HE3HAHUE MPOIECCOB U3ydyaeMon
NpEeIMETHOM  00JIaCTH, OTIUYAIONIUICS HErNTyOOKHMM  pPAaCKPBITHUEM  TEMBI,
HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPHH, HEC(HOPMUPOBAHHBIMH HaBBIKAMHU
aHanM3a SBJICHUM, MPOIECCOB; HEYMEHHEM JiaBaTh apryMEHTHPOBAHHBIE OTBETHI,
CTa0bIM  BJIAJICHUEM MOHOJOTHUYECKOH pEeYbl0, OTCYTCTBUEM JIOTHYHOCTH W
nocJieIoBaTeIbHOCTU. JIOMYyCKAIOTCSl CEepPhe3HbIE OIIMOKKA B COJCPKAHUU OTBETA,;
HE3HAHHE COBPEMEHHOM MPOOJIEMAaTUKN U3y4aeMOi 00JIaCTH.

Kpurepuu ouenku 10Kaaaa

100-86 OamyoB BBICTABISIETCS CTYIAEHTY, €CIM CTYIACHT BBIPA3WJI CBOE
MHEHHE TI0 C(OpPMYJIHPOBAHHON mTpoOJieMe, apryMEHTHPOBAJI €ro, TOYHO
OTIPEJICITMB €€ COJICPIKaHKE U COCTaBistomue. [IpuBeieHb! TaHHbBIE TUTEPaTYPHBIX
HMCTOYHUKOB, CTaTHUCTUYeCKHe cBeaeHUs. CTyACHT 3HAET M BIAJICET HABBIKOM
CaMOCTOSITEIIbHOU
WCCJIEIOBATENLCKOW PaboOThl MO TEME HCCICAOBAHMS; METOJaMU W TpHeMaMu
aHaIM3a TEOPETUYECKUX W/WIA TPAKTHUYECKUX AacCleKTOB H3ydyaeMoil 00JacTu.
dakTUYECKUX OIIMOOK, CBSI3aHHBIX C MOHMMAHUEM MPOOJIEMBbI, HET; rpaduuecKu
paboTta opopMIIeHa MPAaBUITBHO.

85-76 - OamnoB - paboTa XapaKTEpPU3YyeTCS CMBICIOBOM IEJIBHOCTHIO,

CBA3BHOCTBIO U ITOCJICIOBATCIIbHOCTBIO U3JIOKCHUS; JJOIMYIIICHO HEC oonee 1 ommOku



npu OOBSCHEHUH CMBICIA WM coepxaHus npobnembl. Jlns apryMmeHTanuu
IIPUBOJISTCS JTaHHbIE OTEYECTBEHHBIX u 3apyOeKHBIX aBTOPOB.
[Ipo/IeMOHCTPUPOBAHBI HCCIEOBATEIbCKAE YMEHHMS W HaBbIKU. DaKTUYECKHUX
OMOOK, CBSI3aHHBIX C TMOHUMaHUEM TpobieMbl, HeT. JlomyiieHsl OaHAa-IBE
omuOKu B 0(hOpMIICHUU PAOOTHI.

75-61 Gamn - CTYZEHT MPOBOJUT JIOCTATOYHO CAMOCTOSITENIbHBIN aHANU3
OCHOBHBIX 3TallOB U CMBICJIOBBIX COCTAaBJISIIOIIMX MPOOJIEMbI; OHUMAET 0a30BbIC
OCHOBBI UM TEOpPETHYECKOE OO0OCHOBaHME BBIOpaHHOW TeMbl. [IpuBlieUeHBI
OCHOBHBIE HCTOYHMKH I10 paccMaTpuBaeMoil Teme. JlonymieHo He Oonee 2 ommOoK
B CMBICJIE WJTU COJIEP>KaHUU MPo0OsIeMbl, OPOPMIEHUHN pabOTHI.

60-50 GamioB - eciu paboTa MpENCTaBIsET COOOM TEpecKa3aHHBIW WU
MOJHOCTBIO TIEPENUCAHHBIM HCXOJHBIM TEKCT, 0e3 Kakux Obl TO HH OBLIO
KOMMEHTapueB, aHanu3a. He packpeita CTIpyKTypa H  TeOpeThyecKas
cocTaBisitomas TeMbl. JlomymeHo Tpu wiM 0ojee Tpex OUIMOOK B CMBICIOBOM

COJIEp>KaHUH PACKPBIBAEMOM MPOOIeMbI, B OPOpMIIEHUH PaOOTHI.



[Tpunoxenue 2

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN

qbezlepaanoe TroCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'II)HOG YUPCKACHUC BBICIICTO 06p330BaHI/I$I
«/{aabHEeBOCTOYHBIN (eepaibHbI YHUBEPCUTET»
(ABDY)

NHKEHEPHAS HIKOJIA

®OH/J ONEHOYHbBIX CPEJACTB
10 IMCHUILTHHE
«OCHOBBI MOJIEJTUPOBAHMS OMOJTOTHYECKHX NMPOLECCOB U CHCTEM
Hanpagienue moaroroBku 12.03.04 buorexunueckue cucTeMbl U TEXHOJIOTHH
npoduie «MeauHcKue HHPOPMAITMOHHBIE CUCTEMBI
dopma NOArOTOBKYU OYHAS

BaaauBocToK
2018



MMacnopt ®OC

Kon n popmyimmpoBka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIEeTeHIHH
3naer pUEMbI 00paOOTKH U MPEACTABICHHS
(OIIK-5) CriocoGHOCTB IKCIIEPUMEHTATBHBIX JTAHHBIX
UCIIOJIb30BATh 00pabaTrbIBaTh U XpaHUTH NOTYYECHHYIO HH(DOPMAIIHIO;
OCHOBHBIE ITPHEMBI Ymeer NPUMEHATh MaTEMAaTHYECKHAE METOIbI ITpH 00paboTKe
00paboTKHU U pe3yIbTATOB MPH PEIICHUH MPOPECCUOHATBLHBIX 3aa4
HpCACTABICHNS npreMamMu 006pabOTKH SKCIIEPUMEHTAIBHBIX JTAHHbIX;
SKCIICPUMCHTAIbHBIX Braseer METOaMH COJIEPIKATEIIbHON HHTEPIPETALINH U
AaHHBIX CHCTEMHOTO IIPEJICTABIECHUS PE3YIHLTATOB
IKCTIIEPUMEHTA
(OIIK-6) CrtocobHOCTH COBpeMeHHbIC HH(POPMAIIMOHHBIE TEXHOJIOTHH,
OCYIIECTBIIATE TOHCK, | o METO/IbI, CIOCOOBI M CPEICTBA MOIYICHHUS, XPaHEHUS,

XpaHeHue, 00paboTKy U
aHanu3 nHpopMaIun u3
pa3IMYHbBIX

nepepadoTKU HHPOPMALIMHU; COBPEMEHHBIE HCTOUHUKHI
uHpOpMaLKU B 00JIACTH OMOIOTUYECKHUX H
OMOTEXHUUYECKUX CUCTEM.

UCTOYHUKOB U 0a3

JaHHBIX, IPCACTABJIATD VMmeer

ee B TpedyeMoM
dbopmarte ¢

NPUMEHSITh MAaTEMATUYECKUE METO/IbI [T PEIICHHUSI
3aJ1a4 ¢ UCTOJIB30BAHNEM CTAHIAPTHBIX ITPOTPAMMHBIX
CpencTB, paboTaTh ¢ MH(pOpPMAIKEH B rI100aIbHBIX
KOMITBIOTEPHBIX CETSIX

HCIIO0JI30BaHUEM
UH(OPMALIMOHHBIX,

KOMIIBIOTEPHBIX H Bnaneer

CETEBBIX TEXHOJIOT UM

HaBBIKAMU TIPUMEHEHUS CTaHIAPTHBIX TPOTPAMMHBIX
CPEJICTB, KOMITBIOTEPOM KaK CPEJICTBOM ITOMCKA,
XpaHeHHs, 00pabOTKH, aHaIM3a HHPOPMALIHH

No Kontponupyemslie OueHoYHbIE CpEACTBA -
n/m | Monaynu/ pasnenst / Koppb! 1 aTamns: HAaVMEHOBAHHE
TEMBI TUCITUTLINHBI (dhopMupoBaHUS TEKYIIUI MIPOMEXKYTOUHAs
KOMIIETEHIUI KOHTPOJIb aTTeCcTaIusa

1 ITonstue o OIIK-5 YO 3auer.

MOJIETUPOBAHUH OIIK-6 Bompocsr 1-7,
15, 17.

2 | Iloctpoenue OIIK-5 YO 3auer.
MaTeMaTHUYECKUX OIIK-6 Bompocsr 8-14,
MoJeNen 16, 18-20

113 11-13

3 | IlaccuBHBIH OIIK-5 VO, K31 3ayver.

9KCIIEPUMEHT OIIK-6 Bomnpocsr 21-29
113 18-24

4 | MareMaTu4decKue OIIK-5 VO, K31 3auer.

MOJIEJIM Ha OCHOBE OIIK-6 Bomnpocsr 30-34
AKTHUBHBIX 113 5-10
HKCIIEPUMEHTOB

5 | OcobennocTu OIIK-5 YO, K32, 3ader.
3agauu OIIK-6 OKJIaJ Bompocsr 35-36,
MOJICITUPOBAHUS 39-47
MIPOLIECCOB 113 14-17
(GYHKIIMOHUPOBAHUS
DJIEMEHTOB




OMOTEXHUYECKUX
CHCTEM

6 NMuranmonsoe OIIK-5 VO, K32 3auer.
MOJICIIUPOBAHHE OIIK-6 Bomnpocsr 37-38
OMOTEXHUYECKUX I13 25-26
CHCTEM

7 Nudopmanmonnoe OIIK-5 YO, noxnan- | 3ader.
obecrieueHue OIIK-6 MPE3CHTALIMS Bompocsr 48-49

YO - ycrubii onpoc, K3 — koHtposibHOe 3amanue, [13 — mpakrtuueckoe
3aJlaHue.

IIkaJia oueHuBaHusI YPOBHA ¢HOPMHUPOBAHHOCTH KOMIIETEHIUM

Kon u ITtansl GopMUPOBAHHUSI KpUTEpPUH noKazarejmn fasnbl
(¢opmMyJIHpPOB | KOMIETEHIHH
Ka
KOMIIeTeHIH
u
(OIIK-5) COOTBETCTBUE CcrocoOHOCTh Ha3BaTh 45-64
CnocoOHOCT HPOJEMOHCTPHPOBA | METO/IbI U OCHOBHBIE
UCTIONH30BaTh HHBIX TIPH OTBETaX | MPHEMBbI 00pabOTKH 1
OCHOBHBIE 3HAHUH MPEACTABICHUS
TIPUEMBI TIDHEMBI MaTepHaiam 9KCTIEPUMEHTAIILHBIX
00paboTku u 3uact . obpadotiu 1 JICKIIHH, JTAaHHBIX
MIPEACTaBICHU (noporosgii TIPEAICTABIICHHA PEKOMEHIOBaHHBIX
YPOBEHB) SKCTIEpUMEHTAI
" BHBIX JaHHBIX JIUTEPATYPHBIX
9KCIIEPUMEHTA UCTOYHHKOB U
JIBHBIX JNEKTPOHHBIX
JIAHHBIX 00pa3oBaTeNbHBIX
pecypcoB
00pabaTbiBaTh U | COOTBETCTBUE Ymenue obpabareiBath | 65-84
XpaHUTh NPOJEMOHCTPHPOBA | U XPaHHUTh
HOJIyYEHHYIO HHOT'O YMEHHS MOJTY4EHHYO
HHPOPMAIIHIO; TpeOOBaHUAM HHPOPMALIHIO;
TIPUMEHSTh 3aJ[aHusl, JICKIUAM, | IPUMEHATh
yMeeT MaTeMaTH4eCcKH | JINTEepaTypHbIM MaTeMaTHYeCKHe
(TIpOIBUHYTHIN) | € METOIBI IpH HCTOYHHUKAM U METOBI IpH 00paboTke
obpabotke METOUYECKIM Pe3yJIbTaTOB IPH
Ppe3yJbTaToB yKa3aHUsIM peuieHuu
IPU PELICHUH npodeccroHaNbHbIX
npodeccroHalb 3agaq
HBIX 3a/1a4
pueMamMu COOTBETCTBUE Bnanenue npuemamu 85-100
00paboTku TIPOSIBIIEHHOTO 00paboTku
9KCIIEPUMEHTANl | BIIaJCHUS IKCTIEPUMEHTATBLHBIX
BHBIX JIaHHBIX; TpeOOBaHUIM JTaHHBIX;
METOlaMHU 3aJ[aHusl, JIEKIUAM, | METOIaMH
BIIaieeT COZIEpKaTeJIbHO | JINTEPaTYPHBIM coJieprKaTeNbHON
(BBICOKMIA) i HCTOYHUKAM U UHTEPIIPETALMH U
HHTEPIIPETALNH | METOJMYECKUM CHCTEMHOTO
1 CHCTEMHOTO yKa3aHUsIM NPE/ICTaBICHUS
MPEeACTaBICHUS pe3yJbTaToB
Ppe3yJbTaToB IKCIIEPUMEHTA
JKCIEPUMEHTA
(OIIK-6) 3HaeT COBPEMEHHBIE 3HaHWE MPUHIUIIOB | CIIOCOOHOCTH Ha3BaTh 45-64
CnocobHocTh | (HOpOTOBBIHA WH(OPMAIMOHH | COBPEMEHHOTO METO/IbI, CPEJICTBA
OCYIIECTBIISITh | YPOBEHb) bl€ TEXHOJIOTUH, | IPOrPaMMHOTO MOJTY4eHHs], XPaHESHUsI




TIOUCK, METOJIB, obecrieueHus; U CUCTEMAaTHU3aluu
XpaHeHue, CIIOCOOBI 1 PECYPCOB ISt rHpOpMaUN
00paboTKy u cperncTBa TTONCKa
aHanm3 MIOJTy4YCHHS, HE0OX0ANMOH
nHpOpMAUH XpaHCeHHUS, “HpOpMALIN
13 Pa3IUIHBIX nepepadoTKu
HCTOYHHUKOB H nHdpopmannmy;
0a3 JaHHEBIX, COBpEMEHHbBIE
MIPEACTaBISTh HCTOYHHKH
ee B nHdopmanuu B
TpeOyeMoM obnacTu
¢dopmare ¢ OHMOJIOTUYECKUX
UCIIONIb30BaHH u
eM OMOTEXHUYIECKN
WHPOPMALINOH X CHCTEM
HBIX, TIPUMEHSTH yYMEHUE YMEHHE IPUMEHATh 65-84
KOMITBIOTEPHBI MaTeMaTH4eCKH | HUCIIOIb30BaTh CTaH/apTHBIC
X ¥ CETEBBIX € METO/IbI JIJIsI MIPUKIIaTHbIC MPOTpaMMHBIE
TEXHOJIOTUI pelIeHns 3a1a4 | MporpaMMHbIE CpencTBa,
c cpeacTBa MIOJTb30BATHCS
UCIIONIb30BaHUE | IJIS CO3JaHMUs WUCTOYHHKAMHU
yMeeT M CTaHJAapTHBIX | JOKYMEHTOB M nHdopmanuu
(IpOABUHYTHIN) | MPOTPAMMHBIX OpraHusanuu
CPEJACTB, pacyeroB
paborats ¢
nHpOpManuei B
rI100aNbHBIX
KOMITBIOTEPHBIX
CceTsxX
HaBBIKAMHA BJIAJICHUE BJIaJICHIE yIYCOHBIM 85-100
MIPUMEHECHUS KOMITBIOTEPOM, KaK | MaTepHajioMm,
CTaHapTHBIX CPE/ICTBOM IIONCKA, | OCHOBHOW U
MIPOrPaMMHBIX XpaHeHHUs, JIOTIOJTHUTEbHON
CPEJICTB, 006paboTkw, JUTEPATYPOH,
BJIajieeT KOMITBIOTEPOM aHajm3a
(BBICOKMIA) KaK CpeZiCTBOM uHbopmauu
TIOHMCKA,
XpaHeHHUs,
00paboTKHy,
aHaIM3a
nHpOpMAIUN

MeToauveckue peKOMEHIalMU, ONpee/sole NPoueAypPbl OLeHUBAHMS
pe3yJabTaTOB OCBOCHUS AU CIMILJIMHbI

Texkyumiass arrectanmusi CTYAEHTOB. Tekylias arrecTanus CTYAEHTOB IO
nucuuruinHe «OCHOBBI MOJACIUPOBAHUSI OHMOJIOTHYECKUX MPOIIECCOB M CHUCTEM»
MPOBOAUTCS B COOTBETCTBUHU C JIOKAJbHBIMU HOPMATUBHBIMHU akTaMu JIBOY wu
SIBJISIETCS 00s13aTEIBHOM.

Tekymiass  arrecraiuga 10  JIUCHUIUIMHE  «OCHOBBI  MOJCIMPOBAHMS
OMOJIOTMYECKUX MPOIECCOB M CHCTEM» MPOBOJIUTCI B (PopMe KOHTPOJBHBIX
MEpONPUsATUN (YCTHOTO OMPOCA, BBIMOJHEHUS KOHTPOJBHBIX 3aJlaHUM, 3allUTh

JOKJIa/aa, JOKJIaJa-MIPE3CHTAIMN) IO OICHUBAHUIO (PAKTUYECKHX pPE3YJIbTaTOB



OOy4YeHHS CTYJICHTOB M OCYIIECTBIISIETCS BEAYIIUM MPEIOIaBaTEIICM.

OOBeKTaMu OTICHUBAHUS BBHICTYTAIOT:

- yueOHasi TMCUUIIIMHA (AKTUBHOCTh Ha 3aHSTHUSAX, CBOEBPEMEHHOCTh BBITIOJIHEHHUS
Pa3IMYHBIX BUIOB 3aJaHUM, TOCEIIAEMOCTh BCEX BUJIOB 3aHATUU MO ATTECTYEMOU
JTVCLUTUIMHE);

- CTENIEHb YCBOEHHUS TEOPETUUECKUX 3HAHUIA;

- YPOBEHb OBJIAJICHUS NMPAKTUUYECKUMH YMEHUSMH W HaBbIKAMHM IO BCEM BHUIaM
y4eOHOM paboTHI;

-p€3yJIbTaThl CAMOCTOSITEILHON paOOTHI.

VYueOHas AUCIUILIMHA OLICHUBAETCSI KOJIMUECTBOM MOCEUIEHHBIX 3aHSATUN 110
JVCLUTLIAHE.

CrerneHb YCBOCHHSI TEOPETUUYECKHMX 3HAHUM OLIEHUBAETCA C ITOMOIIBIO
YCTHOT'O OIIPOCa I10 KaXKI0U TEME.

YpoBeHb OBIAECHUS MPAKTUYECKUMH YMEHUSIMHU W HaBBIKAMH MO BCEM
BHUJIaM Y4eOHOU pabOThl C MOMOIIBIO BBIMIOJIHEHUS KOHTPOJIBHBIX 3afaHuil 1 u
KOHTPOJBbHBIX 3agaHuii 2. Ha oOCHOBE  THNOBBIX KOHTPOJIBHBIX 3aiaHuil |
bopMUPYIOTCS BapUaHTHI JJIsl KOHTPOJIBHOTO 3a7aHust 1, cocrosiue u3 5 3agaHui.
Ha ocHOBe THUMOBBIX KOHTPOJBHBIX 3aJaHuil 2 (OpMUPYIOTCS BapUaHTHI IS
KOHTPOJIBHOTO 33JlaHusl 2, COCTOAIIME W3 5 3aJaHuil. BapuaHThl KOMIIOHYIOTCS
TaK, 4TOOBI 3aJ]aHUsl ObLIIM U3 PA3HBIX TEM.

Pe3ynbpTaThl caMOCTOSTENBHOW PabOTHI OIEHUBAIOTCS YCTHBIM OMPOCOM, IO
Ka4E€CTBY BBINIOJHEHHUS 3aIaHHBIX JOKJIA0B.

IIpome:xxyTouHasi arrecraumsi CTyJeHTOB. [IpoMexyTouHas arrecTanus
CTYJIEHTOB 1O nucturuinHe « OCHOBBI MOJIETHPOBAHUS OMOJOTUYECKUX MPOIIECCOB
U CUCTEM» IMPOBOJUTCS B COOTBETCTBUHU C JIOKAJIbHBIMA HOPMATUBHBIMU aKTaMU
JIBOY u sBisercs o0sg3aTeIbHOM.

CormacHo y4eOHOMY TIUIaHY, BHJOM TPOMEXKYTOYHOW aTTECTallud TI0
nucuuruinHe «OCHOBBI MOJCIUPOBAHUST OHMOJOTUYECKUX TMPOILIECCOB M CHUCTEM)
MIPETYCMOTPEH «3a4eT», KOTOPHIA MPOBOJUTCS B YCTHOU (hOpME: YCTHBIN OMpOC B
dbopmMe OTBETOB Ha BOIPOCHI ISl 3a4€Ta U BHITIOJTHEHUE MPAKTUYECKUX 3aJaHUM.

JIitst Kaxa0ro 00y4aromerocst U3 IEPEeUHs BOIPOCOB K 3a4eTy CIydaiiHbIM 00pazoM



BBIOMPAETCS JBA BOIIPOCA U3 PAa3HBIX TeM, K HUM J00ABIISIOTCS TPU MPAKTUYECKUX
3amanus, chOPMUPOBAHHBIC HA OCHOBE MEPEYHS TUIIOBBIX MPAKTUYECKHUX 3aaHuN
JUIS 3a4eTa.
OueHoYHbIE CPeICTBA ISl IPOMEKYTOYHOM aTTeCTALUN
IlepeyeHb BONIPOCOB K 3a4eTy.

1. [lonsitue monenupoBanus. [lonstue mogenu. Mozaenu B OMOJIOTHH.

. [lonsitue monpenupoBanus. [lousatue moaenu. Teopust MOAETUPOBAHUSL.

. [lonsatue monenupoBanus. [TonsiTne moaenu. Bunbl MogennpoBaHusl.

. Hemn monenuposanus. [Ipumepsr Moaenen.

2
3
4
5. Umurtannonusie Mogenu. [Ipumepsl IMUTAaMOHHBIX MOJIEIIEH.
6. Cnenuduka MOJEITUPOBAHUS KUBBIX CHCTEM.

7. Bunael Mmogeneii. BzanMocBs3b MoJielien.

8. Drambl moOCTpoeHUs Marematudecko wmojenu. OobcnenoBanue o0ObBEKTa
MO/JICIIUPOBAHU.

9. Dranbl moCcTpoeHHs MaremMatndyeckor monaenn. KoHuenTtyanbHas MOCTaHOBKA
3a71a4u MOJIEIIMPOBAHUS.

10. Dransl TOCTPOCHHUST MAaTEMAaTHYECKOM Monenn. MaremaTndeckasl OCTaHOBKA
3a71a4M MOJIEIIMPOBAHUS.

11. Drambl mocTpoeHus MaTeMaTu4Ieckoi Moienu. Beibop u o6ocHOBaHuEe BhIOOpa
METO/Ia PEIICHUS 3a/Ia4uH.

12. Dtanbl mocTpoeHUs: MaTeMaTU4ecKorn Moaenu. Peanuzanuss MmaTeMaTH4ecKOn
MOJIESIA B BUJI€ IporpaMmel 1ist DBM.

13. Drtanbl MOCTpOEHHS MaTeMaThyeckod wmojaenu. [IpoBepka anekBaTHOCTH
MOJIEITH.

14. Dranbl MOCTpOEHHMS MareMaTHU4eCcKoW Monaenu. Kcnonb3oBaHue Mojaenud u
aHaJIN3 PE3YyJIbTATOB MOJICIMPOBAHUS.

15. Ilouarue moaenupoBanusi. DU3nuecKoe MOACIUPOBAHUE.

16. Ilonsitue moaenupoBanusi. MaTeMaTU4eCKOE€ MOACITUPOBAHHUE.

17. Ilouarue moaenupoBanusi. IMUTAIIMOHHOE MOJIETUPOBAHHUE.

18. Kitaccuduxanys MaTeMaTHue€CKUX MOJICIICH.

19. AgexBaTHOCTH MAaTEMATUYECKON MOJIEIIH.



20. O6mr1ast xapaKTepUCTUKA METOJOB COCTABIICHUSI MAaTEMATHUECKIX MOJICIICH.

21. ®opMalbHO-CTAaTUCTUYECKUE METOABl MOJICIUPOBAHMS. XapaKTEPUCTHKA,
BU/JIBI.

22. [1accuBHbIN 3KcrIepuMeHT. O0IIast XapaKTepUCTHKA.

23. IlonsiTe 00 ypaBHEHUH PETPECCUH.

24. JIuneliHas MOJAENb CTAaTUKH: TIOCTPOCHHUE.

25. PerpeccHOHHBIN aHamu3 pe3yabTaToOB MoJenupoBanus. [IpoBepka rumnoTess 00
OJIHOPOJTHOCTH BHIOOPOYHBIX AUCTIEPCUI MapaUIeIbHBIX U3MEPEHUN.

26. PerpeccHOHHBIN aHAJIU3 pe3yJabTaTOB MojaeaupoBaHus. IIpoBepka rumnoressl o
3HAYMMOCTH OIICHOK KO3(PPHUIIMEHTOB PErPECCUH.

27. PerpeccOHHBIN aHAIN3 PE3yJIbTATOB MOJIEHpoBanus. [IpoBepka rumnoTe3sl 00
aJICKBATHOCTU MaTEMaTUYECKON MOJIEIH.

28. ITocTpoeHre MHOKECTBEHHOW JIMHEHHOW MOJICIIH.

29. IlocTpoeHue HETWHEWHBIX MOJIeNieH, OMHUCHIBAIONINX CTAaTHUYECKUN PEXUM
paboThl OOBEKTA.

30. MaremaTuyeckue MOAEIM HA OCHOBE AKTHUBHBIX JKCIEPHUMEHTOB.
[InaHupoBaHME YKCIIEPUMEHTOB.

31. IonHbrit haKTOPHBINA IKCTIEPUMEHT.

32. JIpoOHbI#i (haKTOPHBIN SKCTIEPUMEHT.

33. IlocTpoenue Moieie Ha OCHOBE TJIAHOB BTOPOTO MOPSJIKA.

34. AATOopuUTM TMOCTPOCHMUSI PETPECCHOHHBIX MOJIENIe HA OCHOBE IUIAHUPOBAHUS
HKCTIEPUMEHTOB.

35. Moaenu, XapakTepU3yIOIIME PEXNUM TEUEHUS] MATEPUATLHOTO TTOTOKA.

36. Mopens mpoleccoB ra3000MeHa B JILIXaTEIIFHOM CUCTEME YeI0OBEKa

37. llonsitTne 06 UMUTATMOHHOM MOJEIMPOBAHUU.

38. [loHATHE 0O KOMIAPTMEHTHOW CUCTEME

39. bazoBbie Mol MaTeMaTHueckoil Onodu3nku. Moiens IKCIOHSHIIMATIEHOTO
pocra.

40. BazoBbie Mozenu maTemaTudeckoil Owodusuku. Momens OrpaHUYEHHOTO

pocra.



41. ba3oBble Moenu MaTemMaTHueckon 6nodusuku. Monenn Mono u Muxasmuca-
MenrteH.
42. BazoBble Mojenu maremaruueckoil Ouoduszuku. Mojaenb oTrOopa Ha OCHOBE
KOHKYPEHTHBIX OTHOLIEHUH.
43. bazoBsie Mojienin MaTemMaTudeckoi onodusuku. Tpurrep Kakoda u MoHo.
44. ba3zoBble MOJienN MaTeMaTtuyeckor onodusuku. Knaccuueckue moaenu Jlotku
u BonbTeppa.
45. bazoBele Mojenn maTeMaTtuueckoil Ounodusuku. Mojaenu B3auMOJICUCTBUS
BU/JIOB.
46. ba3zoBble MOJenM MaTreMaTtuyeckod Oumodusuku. Moaenu (pepMeHTaTUBHOIO
KaTajnu3a.
47. ba3zoBble MOJIeT MaTeMaTU4YecKoil Onodusuku. Mozennb NPpOTOYHOUN KYJIbTYpPbI
MUKPOOPTaHU3MOB.
48. DIeKTpOHHBbIE OMOJIMOTEUHBIE CHCTEMBI.
49. Bo3moskHocTu U npasuiia padbotsl B cucteme ELIBRARY.RU.
IlepeyeHb THIIOBBIX NPAKTHYECKHUX 3aJAHUHI AJI51 3a49€Ta
1. IMoctpouTts rpadux ¢pyHkuuu R(@) B mossipHON cucTeMe KOOpAMHAT st

¢ B auanaszone oT 0 mo 2x, ¢ marom 7/18. Beruucauts 3Hauenue QyHkiuu R(o)

s o= 0,19, R(p)=8+238 cos(cp)_

x*—=27x+54
2. Onpenenutsh QyHkIuio f(x)= x° , BBIYUCJIUTh €€ 3HAYCHUE MPU
x = 3,2 . [loctpouts rpaduk Qyukuu as X ot 1 10 5 ¢ marom 0.1.

01%.5in%(x)-cos*(y). BbI4HCIUTH 3HAYCHHE

3. Bamana Qynkous: f(X,y)=e
byakuun s x=0.5,y=1.1. 3agate nmepeMeHHsle X, y B auamna3one ot 0 1o 6.28,
mar u3meHenus 0.1. Iloctpouts 3D rpaduk Gynkmu.

4. Co3aaTh MaTpuily U3 JIBYX CTOJONOB. 1-i1 cTronben — 3HaueHus X, 2-M —
3HaueHusd f(x). 3HaueHHs X HAXOAATCSI B MHTEPBAJIE OT a 70 b, mar u3meHeHus = h.

3anucaTh CO3JaHHYI0 MAaTpUIly B ABOMYHBIA (pailn (TUn naHHBIX: 64-paspsaHoe

YUCIIO C IUIABAIOUIEM TOYKOM, MPSIMOM NOPSAOK JAHHBIX - CHayajga MIIaAIIUN

paspsin) - *.BIN. f(x)=2"-2x*-1, a=-0.3, b=6.6, h=0.3



5. Pemmnth cucteMy TUHEHHBIX YpaBHEHHM C mpuMeHeHHeM QyHkuuu Isolve:
2x; +x, +2x; +3x, =8
3x; +3x;, =0

2x; —x, +3x, =4

- ¥ A Ty —
Xy +2x, —x;3 +2x, =4

BBIMOTHATE IPOBEPKY PEIICHUS.
6. Pemmmth cucreMy JIMHEHHBIX YpaBHEHUH C HMPUMEHEHHEM PEIIAIOIIEeTOo
onoka u ¢pynknuu find:
2x,+x, = Sx; +x, =4
- 2 - - J—

2x, —x; +2x, =2

BBINOIHUTE POBEPKY pELICHHUS.
7. PemmTh CHCTEMY JHMHEHWHBIX YpPaBHEHHW C IIPUMEHEHHEM METOJA
Kpamepa.
3xX 1 — X2 = 5
—2X1+X2 — X3 =0
— 2Xl — X + 4X3 =15
BBINOIHUTE POBEPKY PELICHHUS.

8. Iloctpouts rpaduku ypaBHeHUH cucTembl. OnpenenuTs HadaabHOE
NPUOJIMKEHUE PEIICHUA. Y TOUHUTD PEIIeHHs ¢ MOMOoNIbI0 pyHKmH find.
X
{y —e 2=-3
3 2 _ 4
y—x>+5x*=4
9. Tloctpouts rpaduk GyHkmu f(X) ¥ TPUOTUZUTETHLHO OMPEACTUTH OJIUH

u3 KopHeW ypaBHeHHs. OmnpenenuTh KopeHb ypaBHeHHsS f(x) = 0 ¢ MOMOIIBIO

dynxumn root. f(x) =*1-x*-x, ¥ © [0, 1].
10. Haiiti Bce kopHu ypaBHerns g(x) = 0. g(x)=x"-14x*-40x-75.
11. Ucxomuble nanHbie mpuBeaeHsl B daitme: 1.xls — ¢aiin EXCEL (1

cToJOel] — 3HadyeHus X, 2 cTojoOen — 3HadeHus y). lIpoBectu criaxuBaHue



UCXOAHBIX JaHHBIX C Tmomolelo (yHkuuun mMovavg. Iloctpouts rpaduk,
CoJIep Kallliii UCXOAHBIC (TOYKaMM) U criaxeHHble (iuHuel) nanHwie. [lomobpaTh
BenuuuHy criuaxuBanus. ChopmupoBarb maccuB: 1 cronben — 3HaYeHUA X, 2
croiberyl —  3HAYeHWs] Yy, TOJBEPTHYTBbIE  CIIIQXHBAaHUIO.  3alucaTh
copmupoBanHnbiii MaccuB B (aiia: BIN, tun mannbix: double, little-endian.

12. Ucxonnble manHbie mpuBeaeHbl B daitne: 2.XIs — ¢aitn EXCEL (1 cTpoka
— 3HAYeHHUs X, 2 CTpoka — 3HaueHusa y). [IpoBectu criaxuBaHHE HUCXOIHBIX
JaHHBIX C ToMoulelo ¢GyHkIuKu ksmooth. IlocTtpouth rpaduk, coaeprkaniuii
UCXOJHbIE (TOYKaMH) W CIJIaKE€HHbIE (JIMHuel) aaHHble. [logoOpaTh BeIUMYHUHY
crnaxuBanus. CdopmupoBath MaccuB: | cronben — 3HadyeHHs X, 2 cTojioOern —
3HAYCHUs y, TIOJIBEPTHYTHIE CIIIAKMBAaHUIO. 3anucaTh c()OPMHUPOBAHHBII MacCUB B
daiin: BIN, Tun nannsix: double, big-endian.

13. Mcxomuble qaHHbIC TpuBeAcHbI B (aite: 3.prn — ¢aiian PRN Mathcad (1
CTpOKa — 3HAYEeHHUs X, 2 CTpOKa — 3HaueHus y). [IpoBecTu criakuBaHue UCXOTHBIX
JaHHBIX C moMompio ¢yHKmuA Medsmooth. Tloctpouts rpaduk, comepkamuii
UCXOAHbIE (TOUKaMH) U CriaXeHHble (JuHueil) nanHble. [logoOparh BenmnyuHy
crnaxuBanus. CdopmupoBath MaccuB: | cronben — 3HaueHus X, 2 crojider —
3HA4YEeHUs y, TIOJIBEPTHYTHIE CIIIAKMBAaHUIO. 3anucaTh c()OPMUPOBAHHBII MacCUB B
daiin: PRN.

14. PesynbTaThl HaOMIOACHUN NpUBENECHBI B TEKCTOBOM (aiine 1.txt.
NmmnoptupoBaty nanubie u3 ¢aiima B auct EXCEL. 1 cronben copepkut

3HaueHus1 X, 2 cToy0el COACPKUT 3HaUeHUs Y. 3aBUCUMOCTbD, CBS3BIBAIONIAs X U

y(x) =bl-x+b0 Hcnonssys ¢yuxmauun EXCEL,

Y, UMeeT CIIeAYIOMMUN BUI:
BBIYUCITUTh KO3(PGUIIMEHTH YypaBHEHUs perpeccuu. OToOpa3uTh Ha rpaduke
UCXOJIHbIC JaHHBbIC (TOYKAMH) ¥ 3HAYCHUS, PACCUUTAHHBIE 110 YPABHEHHIO
perpeccun (JTMHKUEH). 3anUcaTh MOJYYHUBIICECS YPaBHCHHE PETPECCHH.

15. Pesynbratel HabOmionmenuid mpuBeneHsl B (aitne 11.xls. 1 cronben

COJCP)KUT 3HA4YeHUsS X, 2 CTOJOCI[ COACPKUT 3HAdeHUS Y. 3aBHCHMOCTD,

5
y —h. % :
cBsspiBaromas X U Y, UMeeT CIeAyFOUi BUJI: ¥(x) =b2-x +bl-x+b0

Ucnone3ys ¢ynkmuun  Mathcad, Beruuciauts  K03()UIMEHTH  ypaBHCHHS



perpeccun. OtoOpa3uth Ha rpaduKe WCXOJHBIC JaHHBIE (TOYKAMH) W 3HAYCHUS,
pacCuMTaHHbIC TI0 YPAaBHEHHUIO perpeccud (JIuHueW). 3amucarb MOJTy4YUBIIEECs
ypaBHEHUE PETPECCHUH.

16. PesynpTaThl HaOmOJIEHUN NpuBEAEHBI B TekcToBOM (haiime 11.txt.
NmnoptupoBath manHbie u3 (Qaitna B guct EXCEL. 1 cronbern comepkut

3Ha4YeHUs X, 2 CTOJIOCIl COACPKUT 3HAUeHUs Y. 3aBUCUMOCTbD, CBS3BIBAIOIIAs X U

X
Y, uMeeT CIenyomui BHI: ,ﬁx} =b-m . HUcnonwzys ¢yukimuu EXCEL,
BBIYUCIUTh KOX(PGUIIMEHTH YpaBHEHHUs perpeccuu. OroOpa3uTh Ha rpaduke
WUCXOJHbIC JaHHBIC (TOYKAMHU) W 3HAYEHUS, PACCUMTAHHBIC 110 YpPaBHEHUIO
perpeccuu (MuHUEH). 3anucaTh MOJIYYHBIIEECs YpaBHEHHUE PETrPECCHH.

17. Pe3ynbTaThl HAOMIOJEHUN MpPUBEAEHBI B TEKCTOBOM (aiiie 10.txt.

WNmnoptuposats gannbie u3 ¢aina B muct EXCEL. 3aBucumMocTb, CBA3BIBAIOIIAS

Xi u Y, uMeeT CleyIOmHii BUI: Yy =b3-x3+b2- 2+b1-x1+b0_

Ucnionb3ys pyukiuun EXCEL, Berancnuth k03P GUIIMEHTH ypaBHEHUS! PETPECCHUU.
OtoOpa3uth Ha rpaduKke HUCXOAHBIE JaHHBIE (TOYKAMH) U  3HAYCHWS,
paccuMTaHHBIC IO YpaBHEHHUIO perpeccud (JIMHMEH). 3amucarh IMOJTY4YUBIIEECs
ypaBHEHHUE PETPECCUH.

18. Pe3synbpraThl HaOmoaeHUN mpuBeaeHbl B ¢aine 1.prn. 1 cronben

CONIEPKUT 3HaueHWss X, 2 CToy0el COoAEpPXKHUT 3HaueHHs Y. 3aBUCHMOCTD,

cBsi3pIBarOmast X U Y, UMEET CIECAYIONUA BUJL: y(x) =bl-x+ b0

. AUcnonp3ys
¢ynknun  Mathcad, BbrumcaNTE  KOA(PQOUIMEHTHI  YpaBHEHUS  PETPECCHH.
Otobpa3uth Ha rpaduke HCXOAHBIE [daHHbIE (TOYKAMHU) U  3HAYCHUS,
pacCuMTaHHbIE IO YPAaBHEHHUIO perpeccud (JIuHueW). 3anmucarb MMOJTy4YHUBIIEECs
YpaBHEHUE PETPECCHH.

19. PesynbpraThl HaOmMOMEHWN TpuBeneHB B daine 3.prn. 1 cronben

COJNCP)KUT 3HA4YeHUsS X, 2 CTOJOCI[ COACPKUT 3HAueHUS Y. 3aBHCHMOCTD,

CBSI3bIBAIOIIAs X u Y, HUMEET CIEYOLIAN BU:

3 2
— ) 7. .
vix) =b3-x +b2-x +bl-x+ bD' Wcnomssys  dymkmmm  Mathcad,

BBIYUCIUTh KOd(DPUuImeHTsl ypaBHeHUs: perpeccuu. OToOpa3uTh Ha Tpaduxe



UCXOAHbIE JaHHbIE (TOYKAMH) W 3HAYCHUS, PACCUUTAHHBIE [0 YPABHEHHUIO
perpeccun (JIMHKEH). 3anKrcaTh NOJYUYHBILIEECS YPABHEHUE PETPECCUMU.

20. Pesynbrathl HaOmoneHHM mnpuBeicHb B (aitne 16.xls. 1 cronbenn
COJIEPKUT 3HaueHuss X, 2 croslen CcoAepXUT 3HaueHus Y. 3aBUCHUMOCTD,

= i 3
cBs3pIBaromasd X U Y, UMEET CICAYIOLIUN BUI: y(x) = bl - In(x +b2) + b3 )

Wcnone3yss ¢yukumu  Mathcad, Beruuciante K03(pQHUIHMEHTH  ypaBHEHHUs
perpeccun. OtoOpa3uth Ha TpaduKe WCXOIHBIC JaHHBIC (TOYKAMHU) M 3HAYCHUS,
paccuuTaHHbIe O YpaBHEHHUIO perpeccud (IMHHEH). 3amucarh MOTY4YUBIIEECS
YPaBHEHUE PETPECCUMN.

21. Pesynbrarel HaOmoneHuid npuBeneHsl B Qaiine 18.xls. 1 cronben
CONIEPKUT 3HaueHuss X, 2 cToylel COoAepXKHUT 3HaueHus Y. 3aBUCHMOCTD,

= . 2 2
cBsi3bIBarONIast X U Y, UMEET CICAYIOUIUNA BU/I: y(x) = bl - sin(x + b2) + b3 ,

Wcnone3yss ¢ynkmuun  Mathcad, Beuuciuts k03puUIMEHTH  ypaBHEHHS
perpeccun. OToOpa3uTh Ha rpaduke UCXOJHbIC JaHHBIC (TOYKAMH) U 3HAYCHMS,
paccuuMTaHHBIE TI0 YPaBHEHUIO perpeccuu (JUHHUEH). 3amucaTh MOTyYHBIIEECS
yYpaBHEHHUE PETPECCUH.

22. PesynpraThl HaOmoneHudl mnpuBeneHbl B daine 8.prn. 1 cronben
COICPKUT 3HadYeHuss X, 2 CTOJOel COACPKUT 3HadeHUus Y. 3aBUCUMOCTD,
ces3piBatoriiass X u Y, umeer cueayroomuit Bua: y(x) = b0 -sin(2-x) + b1 -
cos(3 - x). Beraucnuts xko3dduiineHTs ypaBHeHus ¢ nomoisio ¢yakmuu linfit.
OtoOpa3uth Ha rpaduKke HUCXOAHBIE JaHHBIE (TOYKAMH) U 3HAYCHMS,
paccUMTaHHbBIC IO YPaBHEHUIO (TUHUEH). 3anucath MOJyYUBIIEECs] ypaBHEHHE.

23. PesynbraThl HaOmoJeHUN mpuBedeHb B daine S5.prn. 1 cronben

COJCP)KUT 3HA4YeHUsS X, 2 CTOJOCI[ COACPKUT 3HAdeHUS Y. 3aBHCHMOCTD,

Beraucinute

. b0-xP1
ceasbiBatomas X u Y, umeer ciefyiommit um y(x) = —5—.

K03 uIreHTH ypaBHEHHS ¢ ToMoIbio ¢yHknuu genfit. Otodpasuts Ha rpaduke
WUCXOJIHbIC JIaHHBIC (TOYKAaMH) W 3HAYCHUS, PACCUMTAHHBIC 110 YPAaBHCHHIO

(JuHUMel). 3anucarh MOJyYUBIIEECS YpaBHEHUE.



24. PesynbraThl HaOMIOACHWN mNpuBeAeHbl B (Qaitne 15.prn. 1 cronbery
COJIEPKUT 3HaueHuss X, 2 croslen CcoAepXUT 3HaueHus Y. 3aBUCHUMOCTD,
ces3piBatoriass X u Y, umeer cuexyoomuit Bug: y(x) = b0 -sin(2-x) + b1 -
cos(3-x). Bpermciuth KOIDPHUIMEHTHI ypaBHEHUS C TOMOIIBIO  (DYHKIIHH
minimize. OToOpa3uTh Ha rpaduKke HMCXOJHBIC JaHHBIC (TOYKAMH) U 3HAYCHUS,
paccuuTaHHBIC IO YPAaBHCHHIO (JIMHHEH). 3amncaTh MOTyYUBIICECs YpaBHCHHE.

25. Pemmts crnenyromee auddepeHmaibHOe YpaBHEHHE C IMPUMEHEHUEM

bynkuit Mathcad:

e Rx
dt
HauansHoe ycnoue: x(0)=4. R=0.3. t ot 0 no 20. [Toctpouts rpaduk x(t).

26. Pemmth cucremy aud@epeHIHaIbHBIX YPAaBHEHH C HNPUMEHEHUEM

bynkuit Mathcad:
C=03 D=05 r:=001

dt
dt

Hauaneneie ycmosus: X(0)=50, y(0)=50. t ot 0 g0 200. ITocTpouts rpaduk x(t) u
y(®).

Kpurepuu oueHuBaHus CTyACHTA HA 3a4eTe

Bbajniabl Onenka

N TpeGoBanns k ¢popMUPOBAHHBIM KOMIICTEHIMAM
(perTUHTOB 3ayera
O OIIEHKH)
86-100 BeicTraBisieTcss CTyZIEHTY, €ClIM OH TJIyOOKO M TPOYHO

YCBOMJI ~ NIPOTpaMMHBIM  MaTepuaj,  HMCUYEpPIBIBAIOLIE,
IIOCJIEAOBATENbHO, YETKO M JIOTMYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBS3bIBaThb TEOPHUIO C IPAKTHKOM,
«3aumeHoy CBOOOJTHO CIpaBiII€TCSI C MPAKTHYECKUMH 33/1aHUSIMHU,
BOIIpOCAaMM U JAPYTMMM BHUJAMHU TPUMEHEHHUS 3HaHU,
IIPUYEM HE 3aTPYAHSAETCS C OTBETOM IIPU BUAOW3MEHEHUU
3aJJaHu}, UCTOJIb3YeT B OTBETE MaTeprall MOHOTpapuIecKon
JUTEpPaTyphl, IPABHUILHO OOOCHOBBIBAET MIPUHSITOE PELICHUE.

76-85 BricTaBnsiercss CTyAEHTY, €CIM OH TBEPAO 3HAET MaTepuall,
TPaMOTHO W TI0 CYIIECTBY H3JIaraeT €ro, He JOIyCKas
CYILIECTBEHHBIX HETOYHOCTE B OTBETE HA BOMPOC,
«3a1meno) NpPaBUIIBHO TMPHUMEHSIET TEOPETHUYECKHE TOJIOKECHUS TPH
pELICHUH TPaKTHYECKUX 3aJaHHi, BIaJeeT HEOOXOIMMBIMU
HaBBIKAMHU ¥ ITPUEMAMH HX BBIMOIHCHUSI.




61-75 BricTaBnsercs CTyIeHTY, €Cld OH HMMEET 3HaHUS TOJBKO
OCHOBHOTO Marepualia, HO HE YCBOWJ €ro Jaerajei,
JIONTyCKaeT  HETOYHOCTH, HEJAOCTATOYHO  IPaBUIIbHBIC
«3aumeHoy (bOpMyIUPOBKH, HapYIICHUS JIOTUYECKOU
MOCJICIOBATEIBHOCTH B HM3JIOKEHUH  IPOTrPaMMHOTO
Marcpurajia, HUCIBITBIBACT 3aTPyYAHCHUSA IIPU BbIIIOJHCHHUU
NPaKTUYCCKUX 3a/IaHUH.

0-60 BeicTaBisiercsi cTylIeHTY, KOTOPBIH HE 3HACT 3HAYUTEIILHOU
9acTH MPOTPAMMHOTO MaTepuaia, JOMYCKaeT CyIeCTBEHHBIC
OIIMOKH, HE BBIMOIHSCT MPAKTHYECKUE 3a1aHUS.

«(HE3AYMEHO)

OueHoyHbIe cpeACTBA AJs TEKYyLIeH aTTecTalun
TumnoBble KOHTPOJIbHBIE 3aJaHUS IS TEKYIIEH aTTecTANMU
TumnoBble KOHTPOJILHBIE 3agaHus 1
1. IToctpouTts rpaduk ¢pyHkimu R(¢) B mossipHoi cuctemMe KOOpAUHAT IS (0

B nuana3one ot 0 1o 2x, ¢ marom 1/180. Beruuciauts 3HaueHue Gyukuuu R(¢) nms

o= 0,32 R(0)=cos(20)+ eos? (2) + 13,

2. Onpenenuth Qynxumo f(X)=x-3x*+2, BBIYHCIAT €€ 3HAYCHHE MPH X =
7,2. IloctpouTts Tpadpuk PyHKIMU 17151 X OT -5 10 5 ¢ marom 0.1.

3. Bamana dynxumst: f(X,y)=100-x’-y?. Beranciauts 3HadeHHe GYHKIHH IS
x=5, y=11. 3anarh nepemMeHHbIe X, y B nuana3zone ot -50 go 50, mar usmeHenus 1.
[Toctpouts 3D rpaduk GyHkimu.

4. Co3nmaTh MaTpuily U3 JIBYX CTOJOIOB. 1-il cronbery — 3Ha4YeHUs X, 2-M —
3HaueHud f(x). 3HaueHHs X HaXOAATCsl B MHTEpBaJe OT a 70 b, mar u3meHeHus = h.
Bammcars cosmaHHylo Matpuiy B daitn EXCEL. f(X)=x*+sin(5x), a=-1.2, b=0.8,
h=0.2.

5. Pemuth cucteMy JIMHEWHBIX ypaBHEHUH C mpuMeHeHueM GyHKuuu Isolve:

4x, +0.24x, —0,08x; = 8
0,09%; + 3%, —0.15x3 =9
0,04%; —0,08%, + 4x3 = 20
BEITIOTHATE MPOBEPKY peLICHUS.
6. Pemmnth cuctemMy JMHEWHBIX YPAaBHEHUMM C NPUMEHEHHEM pPELIAOIIETO

onoka u ¢pynkmuu find:



X) +3%) —2X3-2x5=05

3x) +4%, —5%3+X, —3x5 =54
—2x; —5%, +3%3 —2x4 +2X5 =3
Xy —2x3+5x4 +3x5=75

— 2% — 3%, +2%3 +3x, +4x5 =33

BbINIOTHUTH POBEPKY pEIICHUS.

7. PemuTh cuctemy JIMHENHBIX YpaBHEHUN C MpuMeHeHneM Mertona Kpamepa:

X +2x, +3x, +4x, = 26
2x,+3x, +4x; +x, =34
3x, +4x, +x, +2x, = 20
_4.1’1 +x, +2x; +3x, = 20

BEBIOTHUTE MPOBEPKY pELICHUSI.
8. Iloctpouts rpaduku ypaBHEHUN cucTeMbl. OIpenenuTh HayalbHOE
NPUOJIMKEHUE PEIICHUA. Y TOUHUTD PEIICHHS C MOMONIbI0 (pyHKIMH find.
y=2x*—5x2+7
{y =5x% -3 '
9. Ioctpouts rpaduk hyHkumuu f(X) ¥ TPUOTUZUTETHHO ONPEIETUTH OJUH U3

KopHell ypaBHeHusa. Onpenenutb KopeHb ypaBHeHus f(x) = 0 ¢ mnomomibro

(ynxuum root. f(x) =3x-14+e*- ™. ¥ € [1.3],

10. Haiitu Bce kopuH ypaBrerus g(x) = 0. g(x)=x"*-2x*+x*-12x+20.

11. Wcxomuwie nanuble mpuBeneHsl B ¢aine: 1.xls — ¢aitn EXCEL (1
cToJOel] — 3HavyeHus X, 2 cTojbOen — 3HaueHus y). lIpoBectn criaxuBaHue
UCXOAHBIX JIaHHBIX C TmoMmolplo (GyHkuuu mMovavg. Iloctpouts rpaduk,
CoJIep Kallliii UCXOAHBIE (TOYKaMM) U CriaxeHHble (iuHuei) nanuwlie. [lomoopaTh
BenuunHy crinaxkuBanus. ChopmupoBars maccuB: 1 cronbenm — 3HaUYeHUS X, 2
croibenl —  3HA4YeHMs] Yy, TOJBEPTHYTbIE  CIUIQXHBaHUIO.  3alucaTh
chopmupoBaHHbIl MaccuB B ¢aiiin: PRN.

12. Ucxoanblie naHHbIe npuBeaeHsl B ¢aiine: 2.xIs — ¢aiin EXCEL (1 ctpoka
— 3HayeHusi X, 2 CTpoka — 3HauyeHus y). lIpoBectu criakuBaHue HCXOIHBIX
JaHHBIX ¢ mnomomibio (yHkuuu ksmooth. ITloctpouts rpaduk, coaepxkamuii

UCXOJIHbIE (TOYKaMU) W CrIIaKeHHbIe (JuHuel) nanHbie. [lomoOpaTh BenWUUHY



crnaxuBanus. ChopmupoBaTh MaccuB: 1 cronber; — 3HaueHUs x, 2 cTojben —
3HAYCHUS y, TIOJIBEPTHYTHIC CTJIAKMBAaHUIO. 3anucaTh ¢hOPMHUPOBAHHBIN MacCUB B
daiin: BIN, Tun nanusix: float, little-endian.

13. Mcxonmubie maHHBICe TpuBeaeHBI B (haiiie: 3.prn — ¢aiin PRN Mathcad (1
CTpOKa — 3HA4YEHHUs X, 2 CTpOKa — 3HaueHuA y). [IpoBecTu criakuBaHue UCXOTHBIX
IaHHBIX ¢ momomibto (yHknuu Medsmooth. Iloctpouts rpaduk, comepikarmii
UCXOJHbIE (TOYKaMH) W CIJIaKE€HHbIE (JIMHuel) aaHHble. [logoOpaTh BeIHMYHUHY
crinaxuBanus. ChopmupoBaTh MaccuB: 1 crosbery — 3HaueHus x, 2 crTojden —
3HA4YECHUs y, TIOJIBEPTHYTHIE CIIIAKMBAHUIO. 3anmucaTh c()OPMUPOBAHHBII MAacCUB B
daitn: PRN.

TunoBbie KOHTPOJIbHBbIE 3aJaHUSA 2

1. Pesynbrarel HaOMIOIEHUN NpPUBENECHBI B TeKCTOBOM (aitne 1.txt.

NmmnoptupoBats nanubie u3 ¢aiinma B auct EXCEL. 1 cronben coaepkut

3Ha4YCHUA X, 2 CTOJI6GI_I COACPKUT 3HAUCHUA Y. 3aBI/ICI/IMOCTI>, CBs3bIBaromias Xwu

y(x) =bl-x+Db0, WUcnons3ys bynkumn EXCEL,

Y, UMeeT clenyroui BUI:
BBIYMCIUTh KOA(DPUIMEHThl ypaBHeHUs perpeccuu. OToOpa3uTh Ha Trpaduxe
UCXOJHbIE JaHHbIE (TOYKaAMH) M 3HAYEHUS, PACCUUTAHHBIE 110 YPABHEHMIO
perpeccun (IMHKUEH). 3aMCaTh MOJYyYHBILIEECS YPaBHEHUE PETPECCUM.

2. PesynbraThl HaOMIONEHUNA TNpPHUBEACHBI B TEKCTOBOM (aitne 7.txt.

NmmnoptupoBaty nanubie u3 ¢aiinma B auct EXCEL. 1 cronben copepkut

3Ha4YeHUs1 X, 2 cToOeI COACPKUT 3HAaUeHUs Y. 3aBUCUMOCTbD, CBS3BIBAIONIAs X U

3 2
= . T . .

. Ucnons3ys
bynakuun  EXCEL, Bbmcnute  kKodPOUIMEHTH  ypaBHEHHUS  PETPECCHUM.
OtoOpa3uth Ha TpaduKke UCXOAHbIE JaHHbIE (TOYKAaMH) U  3HAYCHHUS,
paccuuTaHHbIE MO YpaBHEHHUIO perpeccud (IMHMEH). 3amucarbh MOTY4YUBIIEECS
ypaBHEHUE PETPECCHH.

3. PesynbraThl HaOMOACHUN TpUBEIECHBI B TeKcTOoBOM (aiine 10.txt.

NmnoptupoBath nanHbie u3 (daiina B nuct EXCEL. 3aBucumocTs, cBA3bIBaromas

Xi m Y, uMeeT CIeAyOmUi BUI: Y =b3-x3+b2-x2+bl-x1+b0

Ucnonp3ys pyukiun EXCEL, Berancnuth k03P GUIMEHTH ypaBHEHUS! PETPECCHUU.



OtoOpasuth Ha TpaduKe UCXOAHBIE JaHHBIE (TOYKAMH) U 3HAYCHUS,
pacCuMTaHHbIC TI0 YPAaBHEHHUIO perpeccud (JIuHueW). 3amucarb MOJTy4YUBIIEECs
ypaBHEHUE PETPECCHUH.

4. PesynpraThl HaAOMIOJCHWI TpHUBENEHH B TeKCTOBOM (aiime 13.txt.
NmnoptupoBath manHbie u3 (Qaitna B guct EXCEL. 1 cronbern comepkut

3Ha4YeHUs X, 2 CcTOJIOCI] COASPXKUT 3HaueHUs Y. 3aBUCUMOCTbD, CBS3BIBAIOIIAs X U

X
Y, uMeeT CIenyomui BHI: ,ﬁx} =b-m . HUcnonwzys ¢yukimuu EXCEL,
BBIYUCIUTh KOX(PGUIIMEHTH YpaBHEHHUs perpeccuu. OroOpa3uTh Ha rpaduke
WUCXOJHBIC JJaHHBbIC (TOYKAMH) ¥ 3HAYCHUSA, PACCUMTAHHBIC 110 YPABHECHHIO
perpeccuu (MuHUEH). 3anucaTh MOJYyYHUBIIICECS YPAaBHEHUE PETPECCUH.

5. Pesynbratsl HaOMoAeHUM pUBeAcHBI B Qaiine 1.prn. 1 cronber coaepxut

3Ha4YeHUs1 X, 2 CTOJIOCI COACPKUT 3HAUeHUs Y. 3aBUCUMOCTb, CBsI3bIBatoias X U

y(x) == bl-x+ b0 Ucnone3ys ¢pyuxiun Mathcad,

Y, uMeeT CAeayomuil BUA:
BBIYUCIUTG KO PuImeHTsl ypaBHeHUsi perpeccuu. OToOpa3uTh Ha Trpaduxe
WUCXOJHBIC JJaHHBIC (TOYKAMH) ¥ 3HAYCHUS, PACCUMTAHHBIC 110 YPABHCHHIO
perpeccuu (JTuHKUEH). 3anucaTh MOTYUYUBIIIEECS YPAaBHEHUE PETPECCUM.

6. Pesynbrarsl HaOMrOeHUM TIpUBEeHBI B (paitsie 3.prn. 1 cronber coaepKut

3Ha4YeHus1 X, 2 cToy0el] COACPKUT 3HaueHus Y. 3aBUCUMOCTh, CBsI3bIBatoIIast X U

3 2
= b3 - 2. :
Y(x)=b3-x +b2-x +bl-x+ bD' Vcriombays

Y, uMeeT cleayromui BUA;
¢yukuun  Mathcad, BbrumciauTh  KOA(POUIMEHTHI  YpaBHEHHUS  PErPECCHH.
OtoOpa3uth Ha TpaduKe UCXOAHbIE JaHHbIE (TOYKAMH) U  3HAYCHHUS,
pacCUMTaHHBIC TI0 YpaBHEHHUIO perpeccud (IMHHMEH). 3amwcarh IMOTYYUBIIEECS
ypaBHEHUE PETPECCHH.

7. Pe3ynbpraThl HaOmOEHUN NpUBeAeHBl B Qaitne 4.prn. 1 crpoka — X1, 2

cTpoka — X2, 3 crpoka - Y. 3aBHUCHUMOCTh, CBs3biBatomas X W Y, HMeEeT

i 2 . 2 .
CIICTYIOINN BH/I: S b +0bl-x1+ bU. Wcnonp3ys ¢ynxiuu Mathcad,

BBIYMCIIUTh KOA(DPUIUMEHTH ypaBHeHUsi perpeccuu. OtoOpa3uTh Ha rpaduke
UCXOJIHbIE JaHHbIe (TOYKAMH) M 3HAYEHUS, PACCUUTAHHBIE [0 YPABHEHHIO

perpeccuu (JinHUEN). 3anucaTh MOIYYUBIIEECS YPABHEHUE PETPECCUM.



8. Pesynbrarel HaOMrOeHUH TIpUBEEHBI B (paitsie 5.prn. 1 cronberr cogepKut

3HaUeHUs X, 2 CTOJOCI] COACPKUT 3HaYeHUs Y. 3aBUCUMOCTD, CBs3bIBatOIIas X 1

~1 b2-x b
=bl-e +03 Hcnone3yst ¢GyHKIUU

Y, MMeeT clemyrommii BHL: y(x)
Mathcad, Beramciute k03QQuIHeHTH ypaBHeHHS perpeccuu. OToOpa3uTh Ha
rpaduke UCXOoIHbIE JaHHbIE (TOUKAMH) M 3HAYEHUS, PACCUUTAHHBIE IO YPABHEHUIO
perpeccun (JIMHKEH). 3anMcaTh NOJYYUBILEECS YPAaBHEHUE PETPECCUM.

9. Pesynbratel HaOMOACHUN MpUBEACHBI B daiiie 6.prn. 1 cTonaberr coaepKuT

3Ha4YeHUS X, 2 cToJIOeI COACPKUT 3HaueHUs Y. 3aBUCUMOCTb, CBsI3bIBaromas X U

bl

y(x) =
5 _—b3x
) . ]. + b&- o~
Y, umeer cienyrouui BUL: . Ucnone3ys QyHKIMMN
Mathcad, Beramciute k03QduumeHTs ypaBHeHHS perpeccuu. OToOpasuTh Ha
rpauke UCXOIHbIE JaHHbIE (TOYKAMU) U 3HAYEHHUS, PACCUMTAHHBIE 110 YPABHEHUIO
perpeccuu (JJMHHUEN). 3anucaTh MOTY4YHUBIIEECs YPAaBHEHUE PETPECCUU.

10. Pesynbratel HaOmofeHUil mpuBeAeHbl B (aine 7.prn. 1 cronben

COACPKUT 3HAYCHHUA X, 2 CTOJI6GII COACPKUT 3HAYCHUA Y. 3aBI/ICI/IMOCTB,

y(x) ;= bl- In(x) + bE.

CBsi3pIBarOmiass X ©U Y, HMMEET CICAYIOIIUN BUI:
Wcnone3ys  ¢ynkmum  Mathcad, Beruuciute k03QduumeHTHl  ypaBHEHHS
perpeccun. OToOpa3uth Ha rpauKe WCXOJHBIC JaHHbIE (TOYKaMH) W 3HAYCHUS,
paccuMTaHHBIC TIO ypaBHEHUIO perpeccud (IMHHEH). 3amucarh MOTYYUBIIEECS
YpaBHEHUE PETPECCHH.

11. PesynbraThl HaOmoneHuN mnpuBeneHbl B (Qaitnie 12.xIs. 1 cronben
COJICPKUT 3HadYeHuss X, 2 CTOJOEl COACPKUT 3HadeHUus Y. 3aBUCHUMOCTD,

CBSA3bIBAIOIIAs X 51 Y, MMeeT CIE QYOI BUJL:

3 2
. . 3. .
vix) =b3-x +b2-x +bl-x+ bU' Wcnomssys  dymkmm  Mathcad,

BBIYUCIIUTh KOd(DPUuImeHTsl ypaBHeHUs: perpeccuu. OToOpa3uTh Ha Tpaduxe
WUCXOJIHbIC JIaHHBIC (TOYKAaMH) M 3HAYCHUS, PACCUMTAHHBIC 110 YPAaBHCHHIO
perpeccuu (JinHUEN). 3anucaTh MOIYYUBIIEECS YPABHEHUE PETPECCUMN.

12. PesynbraThl HaOmoneHud mnpuBeneHbl B (Qaitie 19.xls. 1 cronben

colepKuT 3HadyeHus Y, 2 cronoern — X3, 3 crombeny — X2, 4 cronbern; — X1.



3aBUCUMOCTh, CBsi3bIBatomas X W Y, WMEeT  CICAYIOIUA  BHUI:

&:=b3-x3+b2-xl+b1-xl+bﬂ

13. Pesynprarel HaOmogeHud mnpuBeneHsl B (Qaitme 1.prn. 1 cromben
CONEP)KUT 3HadeHuss X, 2 CTONOel CONEPKUT 3HA4YeHHUs Y. 3aBUCHUMOCTD,
cessbiBatomas X u Y, umeer cneayrommii ua: y(x) = b0-x? + bl-e ™ + b2 -
Vx. Beraucnuts kod(GUINeHTs ypaBHeHus ¢ momomsio Gyaknuu Mathcad: linfit.
OtoOpa3uth Ha TrpaduKe UCXOJHbIE JaHHblE (TOYKAMH) U  3HAYCHMUS,
pacCUMTaHHbIC 110 YPaBHEHUIO (JIMHUEH ). 3anucaTh MOJTYYUBIIIEECS] YPABHEHHUE.

14. Pesynbrarel HaOmoneHuil mpuBeneHbl B (daiime 7.prn. 1 cronden
COJIEPKUT 3HAUCHUS X, 2 CTOJIOCI CONEPKUT 3HAUCHUS Y.
3aBUCHMOCTb, cBs3bIBaromas X u Y, uMeer ciemyromuii Bua: y(x) = b0 - eP1* -
sin(b2 - x). Bpraucauth Kod(PPUIMEHTH YpaBHEHHUS C TOMOIIBIO (DyHKIIUH
Mathcad: genfit. OtoGpasute Ha rpaduke HCXOIHBIC JaHHBIC (TOYKAMHU) W
3HAYCHUs, PACCUUTAHHBIC IO YPaBHEHHWIO (JMHUEH). 3amucarh MOJyYHBIICECs
ypaBHEHHUE.

15. PesynbraThl HaOmMOAeHUN mpuBeAeHBI B (Qaiine 14.prn. 1 cronden
COICPKUT 3HadYeHuss X, 2 CTOJOEl COACPKUT 3HadeHus Y. 3aBUCHUMOCTD,
cBs3pIBaromasn X u Y, uMeet ciaeayromuii Bua: y(x) = b0-e ™ + bl -sinx + b2 -
cosx + b3 - x. Beruuciauth kodPPUIMEHTH ypaBHEHHUS C TOMOIILI0 (DYHKIIHH
Mathcad: minimize. Oto6pa3uth Ha rpaduke HUCXOIHBIC JaHHBIC (TOYKAMH) H
3HAYCHUs, PACCUUTAHHBIC IO YpaBHEHHWIO (JIMHUEH). 3amucarh MOJyYHBIIEECs
ypaBHEHUE.

16. Pemmute cnenyromee auddepeHmaibHoe YpaBHEHUE C TMPUMEHEHUEM

¢yukuuii Mathcad:

dx =Rx
dt
Hauanbnoe ycinoBue: x(0)=2. R=0.5. tor 0 g0 10. [Toctpouts rpadux X(t).

17. Pemmuts cucremy aud@epeHIHaTIbHbIX YPaBHCHUM C TPUMEHEHHEM

¢yukuuii Mathcad:



C=03 D=05 r:=001

dt
dt

Hauaneusie ycmosus: X(0)=100, y(0)=100. t ot 0 mo 100. IToctpouts rpaduk x(t) u
y(®.
KpuTtepun onieHKH BbITIOJIHEHUSI KOHTPOJLHOTO 3aaanus 1, 2

100 6ays10B BBICTABISETCS CTYACHTY, €CJIM NMPABUIILHO BHITIOJHEHO 5 3aJlaHui
B BapHaHTe.

80 OaJIJIOB BBICTABIISIETCS CTYJICHTY, €CIIU MPABUIILHO BBIMOJIHEHO 4 3a/1aHus B
BapHAHTE.

60 6anIoB BBICTABIIACTCS CTYACHTY, €CJIU MPABUIBLHO BHITIOJIHEHO 3 3a7aHus B
BAapHAHTE.

40 6assI0B BBICTABIISIETCS CTYAEHTY, €CJIM TPABUIILHO BBIMIOJHEHO 2 3a/IaHUs B
BAapHAHTE.

20 GaIoB BBICTABIISICTCA CTYACHTY, €CJIM MPABWIBHO BHITIOJIHEHO | 3a7aHue B
BapUaHTeE.

0 OanoB BBICTABISIETCS CTYACHTY, €CIM HHM OJIHO 3a/IaHME HE BBITIOJIHEHO
MIPABUJIBHO.

Tembl noKkI210B
3ansTtue «ba3zoBbie MOJIeTH MaTEMATUYECKON OMODU3UKI.

. Mozaens HEOTpaHUYEHHOTO POCTa.
. Mozens OrpaHM4eHHOro pocTa.
. YpaBHeHue OepxroibCra.
. Tpurrep Kaxob6a u MoHo.
. Knaccnueckue monenu Jlotku u Bonbreppa.
. Mojaenb B3auMOJEHCTBUSA BUIOB.

. Mozenb NpoTOYHOU KYJIBTYpPbl MUKPOOPIaHU3MOB (MHTHOUpYIOLIEE AEHCTBUE).

o 9 N L kW N

. Moaens npoTOYHOM KyJIbTYypbl MUKPOOPTaHW3MOB (YIPOIIEHHAS] MOJIEIIb).



9. Mogenb MNPOTOYHOM KyJIbTYypbl MHKpOOpranusmoB (¢popmyna MoHo-
HepycanuMcKkoro).
10. BonpTeppoBcKue MOJENN B3aUMOJACHCTBUS IBYX MOIYJISALUI.

3anatue «llonck Hay4YHO-TEXHHYECKOM MH(pOpMAIMM 1O TEMaTHKE
UCCIIETOBAHUS.
l. Kypnan «MaremaTnueckast ouonorus U OnonH(popMaTUKay:

http://www.matbio.org.

2. The National Center for Biotechnology Information:

http://www.ncbi.nlm.nih.gov/books.

3. DnekTponHas oubnuoteka auccepranuii PI'b: http://diss.rsl.ru.

4. DnekTpoHHO-OMONMHMoTeuHas cuctema "Jlanp": http://e.lanbook.com.

5. DOnexkTpoHHO-OMOMMOTEUHas cuctema znanium.com HUIL[ "MHOPA-M":
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KpuTtepuu oueHku goxkjaaga

100-86 OammoB BBICTABISCTCS CTYIACHTY, €CIM CTYIACHT BBIPA3WJI CBOE
MHEHHE TI0 C(OpPMYJIHPOBAHHON mTpoOJieMe, apryMEHTHPOBAJI €ro, TOYHO
OTIPEJICIINB €€ COJIepPIKaHKe U cocTaBisitomue. [I[puBeneHpl TaHHbIE TUTEPATYPHBIX
WCTOYHHUKOB, CTaTHCTHUYECKHE cBeacHHMSA. CTyIEeHT 3HACT M BIIAJCET HABBIKOM
CaMOCTOSATEILHOM MCCIIEI0BATEILCKONM pabOTHI O TEME UCCIICIOBAHUS, METOIAMH
U MpUEeMaMU aHaJi3a TEOPETUYECKUX W/WIW MPAKTHUYECKUX ACTEKTOB U3y4daeMOu
obnactu. DakTHYECKUX OIIMOOK, CBSI3aHHBIX C TOHMMaHUEM TIPOOJIEMBI, HET;
rpadudecku padboTa ohopmieHa MPABUIBHO.

85-76 - OamnoB - paboTa XapaKTEpPU3YyeTCS CMBICIOBOM IEJIBHOCTHIO,

CBA3BHOCTBIO U ITOCJICIOBATCIIbHOCTBIO U3JIOKCHUS; JJOIMYIIICHO HEC oonee 1 ommOku
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npu OOBSCHEHWH CMBICIA WM cofepxaHus mpobiemsl. [lyig aprymeHTanuu

TIPUBOJISITCS JTAaHHBIC OTEUECTBEHHBIX u 3apyOeKHBIX aBTOPOB.
[Ipo/IeMOHCTPUPOBAHBI HCCIEOBATEIbCKAE YMEHHMS W HaBbIKU. DaKTUYECKHUX
OMOOK, CBSI3aHHBIX C TMOHUMaHUEM TpobieMbl, HeT. JlomyiieHsl OaHAa-IBE
omuOKu B 0hOpMJICHUU PAOOTHI.

75-61 Gamn - CTYJEHT MPOBOJIUT IOCTATOYHO CAMOCTOSATENbHBIN aHaIH3
OCHOBHBIX 3TariOB U CMBICIOBBIX COCTABIIIOMIMX MPOOJIEMbI; TOHUMAET 0a30BbIe
OCHOBBI UM TEOpPETHYECKOE OO0OCHOBaHME BBIOpaHHOW TeMbl. [IpuBlieUeHBI
OCHOBHBIE HCTOYHMKH I10 paccMaTpuBaeMoil Teme. JlonymieHo He Oonee 2 ommOoK
B CMBICJIC UJTK COAECPKAaHUU TTPOOIeMbl, 0POPMIICHUHU PaOOTHI.

60-50 GamioB - eciu paboTa MpENCTaBIsET COOOM TEpecKa3aHHBIM WU
MOJHOCTBIO TIEPENUCAHHBIM HCXOJHBIM TEKCT, 0e3 Kakux Obl TO HH OBLIO
KOMMEHTApHUEB, He

aHaJIM3a. PaCKpbBITa

CTpYKTypa U

CoCTaBJAr0mIasA TCMBI. I[OHYHI@HO TpHu HIIN Ooice TpECX OImMOOK B CMBICIIOBOM

TCOPCTUYICCKAA

COJIEp>KaHUH PACKPBhIBa€MOM Mpo0JieMbl, B 0)OPMIIEHUU PAOOTHI.

KpuTepun onieHKH npe3eHTANUM J0KJIaaa

Ouen | 50-60 6a;1;10B 61-75 6aai0B 76-85 daj10B 86-100 6a.1;10B
Ka (neynoBjersopure | (yA0BJETBOPHUTENb | (XOPOIIO) (oT1M4HO)
JIbHO) HO)
KpHUT Conep:xaHue KpuTEepUEB
epuH
Tewma He packpsiTa. | Tema packpeita He | Tema packpsiTa. Tema packpsiTa
= OTCyTCTBYIOT MOJHOCTBIO. IIpoBenen ananu3 HOJHOCTBIO.
2 BBIBO/IBI. BriBosbI HE 0e3 PUBJICYCHUS IIpoBenen ananus ¢
5 c/IeaHbl U/WiIH JIOTIOJTHUTEIBHON IpUBJICYCHHEM
é BBIBOJIBI HE nauteparypsl. He JIOTIOJTHUTEITLHON
2, 00OCHOBAHBI. BCE BBIBOJIBI JUTEPATYPBHI.
§ clienaHbl U/Win BrmBoasl
- 00OCHOBAHBI. 00OCHOBAHBI.
[MpencraBisiemast [TpencraBnsiemas [IpencraBnsiemast [IpencraBnsiemast
uHpopManus uHpopManus He uHpopManus He uHpopManus
JIOTHYECKH HE CHCTEMaTH3MPOBAaHA | CHCTEMAaTU3WPOBaHa | CHCTEMaTH3UPOBaHA
cBsizaHa. He U/WIn He U TIOCJIEZIOBATENbHA. | , TOCIIeI0BaTEIbHA
2 UCTIOTh30BaHBI nocjenoBarenbHa. | Mcnmonb3oBaHO Y JIOTUYECKH
§ npodeccuonansubie | Mcmonb3oBano 1-2 | Gonee 2 CBsI3aHa.
= TEPMUHBI. npodeccuoHanbHBIX | podeccnoHanbHbIX | Mcnonb3oBaHo
E TEepMUHA. TEPMHUHOB. 6onee 5
2, poeCCHOHATBHBIX
= TEPMHUHOB.




He ucnonb3oBansl | Mcnosib30BaHbI Hcnonb3oBanHbl [npoxo
texHosoruu Power | rexnosioruu Power | texnosnoruu Power | ucrnonab30BaHbl
Point. bonbire 4 Point wactuuno. 3-4 | Point. He 6oee 2 texHosioruu (Power

S olrOoK B OLIUOKYU B olIO0K B Point u ap.).

§ MPEJCTaBISIEMOM MpECTaBISIEMO MPEJCTaBIISIEMOI OTCYTCTBYIOT

2 uHpOpMaLIUH. uHpOpMaLnH. nH(pOpMAaIHH. OLIMOKH B

é; MIPEACTABISIEMOM

© uHpOpMaLINH.

< Her otBeToB Ha Tonbko oTBeThl HA | OTBETHI HA OTtBeThI HA

T = | BOIIPOCHI. 3JIeMEHTapHbIC BOIIPOCHI MTOJIHBIE BOIIPOCHI TIOJIHBIE, C

é §< BOIIPOCHI. W/WIA YaCTHUYHO pUBEICHUEM

é" 5 IIOJIHBIE. IPUMEPOB U/HITH

m

MOSICHEHUH.




