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ABSTRACT
Specialist’s/Master’s degree in 14.03.02 Nuclear physics and technologies.
Course title: Simulation of biological processes and systems
Variable part of block, 4 credits.
Instructor: Shirmovskii S.E..
At the beginning of the course a student should be able to:
possession of a culture of thinking, capable of generalization, analysis, perception of
information, setting goals and choosing ways to achieve it.
Learning outcomes:
The ability to understand the nature and importance of information in the development of
modern society, to be aware of the dangers and threats arising in this process, to comply
with the basic requirements of information security, including the protection of state
secrets; The ability to use scientific and technical information, domestic and foreign
experience in the field of research, modern computer technologies and information
resources in their subject area; ability to carry out mathematical modeling of processes and
objects on the basis of standard computer-aided design and research packages
Course description:
The goal of the course “Modeling Biological Processes and Systems” is to give a basic
framework that allows you to navigate in a variety of mathematical analyzes and methods
for constructing models in the field of biology.
Course objectives:
« familiarization with the basic terms and concepts of mathematical analysis and modeling;
* mastering the methods of mathematical analysis and modeling of natural data and
biological systems;
» competent use of the results of mathematical analysis and modeling for processing,
describing processes in biology;
* consolidation of skills of independent use of mathematical methods for the analysis of
biological systems.
Main course literature:
1. Gasparian, M. S. Information systems and technologies: a tutorial / M. S. Gasparian, G.
N. Likhacheva. - Electron. text data. - M.: Eurasian Open Institute, 2011. - 370 c.
ELS Iprbookshop: http://www.iprbookshop.ru/10680
2. Gmurman, V. Ye. Theory of Probability and Mathematical Statistics textbook for
universities. / V.E. Gmurman - M.: Yurait, 2010. - 429 p.
FEFU: http://lib.dvfu.ru:8080/lib/item?id=chamo:415843&theme=FEFU
3. Zamyatina, O. M. System modeling: study guide / O. M. Zamyatina — Tomsk: TPU
publishing house, 2009. - 204 p.
Single collection of educational and training institutions, Single window of access to
educational resources: http://window.edu.ru/library/pdf2txt/826/74826/54902



4. Semakin, I.G. Information systems and models [Electronic resource]: a manual / IG
Semakin, E.K. Henner. - Electron. text data. - M.: BINOM. Laboratory of knowledge,
2012.

EBS "Iprbookshop™: http://www.iprbookshop.ru/6473

5. Trukhacheva, N. V. Mathematical statistics in biomedical research using the Statistica
package. / N. V. Trukhacheva. - M.: GEOTAR-Media, 2012. - 379 p.

EK NB FEFU: http://lib.dvfu.ru:8080/lib/item?id=chamo:730137&theme=FEFU

Form of final knowledge control: test

AHHOTALUA

PabGouass mporpamma ydeOHOW aucHMIUIMHBL «MojgenupoBaHue OHOJIOTHYECKUX
MPOIIECCOB W CHCTeM» pa3paboTaHa g CTyACHTOB 2 Kypca OakamaBpwara IIO
HarpaBieHuto mnoArotoBku  14.03.02 «Snpepubie (u3MKa W TEXHOJOTHUUY», MPOPUIH
«®Duszuka aroMHOTO sApa W YacTUI» B COOTBETCTBUU C TpeboBanusimu OC BO mno
JAHHOMY HaIlpaBJICHUIO.

Hucuumina «MoenupoBaHre OMOJIOTMYECKUX MPOIECCOB U CUCTEM» OTHOCATCS K
pazneny b1.B./IB.8 qucuunins no BeIOOPY BapUaTUBHOM YaCTH y4€OHOTO MJIaHa.

OO6miast TpyI0EMKOCTh TUCIMIUIMHBI COCTaBIsAeT 4 3aueTHbIX enuHul], 144 wyaca.
Y4eOHBIM IIAHOM MPEAYCMOTPEHBI JICKIMOHHBIC 3aHATHSA (36 yac.) ¥ MpaKTHYCCKUE
3ansaTus (36 yac.), camocrosTenbHas paborta (72 wyac). JlucuuiuimHa peanusyercs B 3
ceMecTpe 2 Kypca.

JIJ1s1 TIOJTHOIIEHHOTO OCBOCHUS COJIEPIKAHMS TUCHIUILTUHBI CTYACHTHI JOJKHBI 00J1a-
JaTh TPEABAPUTEIBLHBIMUA 3HAHUSIMU O 0a30BBIX MOJIOKEHUSIX (DYHIaMEHTAIBHBIX pa3jie-
JIOB MaTeMaTuku, WH(popMaTthku, o0JiajaTh HABBIKAMU HCIOJIB30BaHUS IMPOTPAMMHBIX
CpPEACTB M pabOThl B KOMIIBIOTEPHBIX CETSIX, UMETh 0a30Bbie 00IIEPOdHECCHOHATBHBIC
MIPEJCTaBIICHUS] O TEOPETUUYECKUX OCHOBax oOmiel Ouonoruu. IIpenonaBanue Kypca CBs-
3aHO C IPYTMMH KypcaMH TOCYAapCTBEHHOTO 00pa3oBaTelbHOTO cTaHaapra: «MaTtemaTu-
yeckuil aHanmu3», «MomekynspHas ¢usznkay, «lIporpaMMmupoBaHre U MaTeMaTHYECKOE
MOJIETTUPOBAHUE.

Heas kypca «MogenupoBanne OHWOJTOTHYECKUX TIPOIECCOB W CHCTEM» - JaTh
0a30BbIC OCHOBBI, TMO3BOJISIONIME OPUEHTHPOBATHCSA BO MHOXKECTBE MaTeMaTHYECKHUX
aHaJIM30B U METOJIOB MOCTPOSHUSI MOJIeNIel B 00J1acTH OHMOJIOTHH.

3agaum kypca:

e O3HAKOMJICHHE C OCHOBHBIMU TEPMUHAMHU U MOHATHUSIMU MAaTEMAaTHUYECKOTO aHaJU-
3a U MOJICJIMPOBAHUS;

e OCBOCHHE METOJOB MaTEMaTUYECKOTO aHaldu3a U MOJICIUPOBAHUS MPUPOIHBIX
TAHHBIX U OMOJIOTUYECKUX CUCTEM,

¢ IPAMOTHOE HCIIOJIB30BaHUE PE3YJIbTATOB MATEMATHUYECKOTO aHajln3a U MOAEIUPO-
BaHUA JJ1s1 00pabOTKU, ONTMCAHUS MTPOLIECCOB B OMOJIOTHUH,



¢ 3aKpEIJICHUE HABBIKOB CAMOCTOSITEIBHOIO HCMOJIb30BAHHMS MAaTEMATHUYECKUX Me-
TOJOB aHaJIM3a OUOJIOTMYECKUX CHCTEM.

TpeOoBaHUs K YPOBHIO OCBOEHUS COJIEPKAHUS Kypca: 3HaHUE TEOPETUYECKUX OCHOB
MaTE€MaTUYECKON CTATUCTUKU U MOJEIUPOBAHMSI, HABBIKA MPAKTUYECKOT0 MCIIOIb30BAHUS
MaTEMaTUYECKUX METOJ/IOB B UCCIIEIOBAHUAX OMOJIOTMYECKUX MPOIECCOB, 0a30BbIC 3HAHUS
B 00s1acTi MH(OPMATUKH, HABBIKM HCIOJB30BaHUSI MPOTPAMMHBIX CPEACTB M pabOTHI C
KOMITBIOTEPOM.

Jnst  ycmemHoro u3y4yeHus JUCHUILTUHBI «MOJETUPOBAHHE OHOJOTMYECKUX
MPOLIECCOB M CHUCTEM» y OOYyYarolmuXcs TOJKHBI OBITh CHOPMHUPOBAHBI CIEAYIOLINE
npensaputensubie komnetenuun: OK-1 - BnagenneM KyabTypoil MBIIIJICHHS, CIOCOOEH K
000011IeHNI0, aHATTU3Y, BOCIPUATHIO HH(POPMALIUH, TOCTAHOBKE 1I€JIM U BBIOOPY MyTeH ee
JOCTHKEHUS.

B pesynbrare u3ydeHus AaHHOW AMCIUIUIMHBI Y OOydarommxcs (HopMupyrorcs
ciieyromue oOuIeKyIbTypHble/ 001enpodeccnoHalbHbIE KOMIIETECHIUH

Kox u ¢popmyupoBka dranbl GopMUPOBAHKS KOMIIETEHIIHH
KOMIIETEeH MM
OIIK-2. et HOPSAIOK M NPOLEAYPY IM(PPOBAHUS U 3aIUTHI JAHHBIX B
CriocoOHOCTBIO TOHUMATh r7100abHBIX CETAX
CYIHOCTD 1 3HAYCHNC Vaeer UCIIOJIb30BaTh METO/IBI 3aIMTHI HHPOPMALIMHK ITPH paboTe ¢
MH(OPMAIUK B Pa3BUTHH GasaMu JAHMEIX

COBPEMEHHOTO OOIIECTBA,
CO3HaBaTh OMACHOCTH U
YTPO3bI, BO3HUKAMOIINE B
3TOM IpolLecce,

COBIIIOIaTh OCHOBHBIE METOJaMH aHaJIn3a OMUOOK MPHU PaboTe C 3aNTUIIICHHBIMU
Tpe6GOBaHHs Bnaneer JAHHBIMU, 3HAHUSIMHU IPOBEPKH TOCTOBEPHOCTHU
HH(pOPMALMOHHO TOJTYYEHHBIX PE3YJIbTATOB HA OCHOBE 0a3 JJaHHBIX

0C30IMaCHOCTH, B TOM
YUCJIE 3aIIUTHI
rOCyJ1apCTBEHHOMW TaliHbI

IK-1. UH(DOPMAIHOHHBIE PECYPCHI TSI HAX 0K ICHUSI
CnocoO6HOCThIO 3Haet HEOOXOMMBIX JaHHBIX, COBPEMEHHBIE OMOMHoTeKN 6a3
HCIIOJIB30BATh HAYYHO- JTaHHBIX

TEXHIECKYIO 00pabaThiBaTh HHPOPMAIIHIO C MTOTYYEHHBIX PECYPCOB,
undopmartuio, UCmosbp30Bath 110 1 aBTOMATH3aIUK TIPOIIECCOB
OTEYECTBEHHBIN 1 Ywmeer

00pabOTKH TaHHBIX
3apyOCIKHBIN OIBIT IO

TEMATUKE UCCIICIOBAaHUA,

COBpEMEHHBIE
KOMITEIOTEPHBIC HaBBIKaMHU pa0OTHI ¢ KOMITBIOTEPOM H TTOJIKJTFOUECHUEM K
TEXHOJIOTHH H Braxeer yllaJCHHBIM CepBepaM, CXeMaTHICCKIUMH 3HAHUSIMH
nH(pOpMaMOHHBIE prOOPOB yYaCTBYIOIIUX B Mepeaayue JaHHBIX MEXKIY
pecypchl B cBoei cepsepom u I1K

MpeAMETHOM 00IacTH




I1K-2. MaTeMaTU4YeCKHUE METOIbI aHaau3a JaHHbIX, 110

3Haer
CIIOCOOHOCTBIO YYaCTBYIOIIKMX B IIPOBEICHUHI UCCIIE0BAHMs 0a3 JaHHbIX
HPOBOZIUTH ONPENENATH THII U CTENEHD UCKAXKEHHS TI0JIyIE€HHBIX
MaTeMaTHYECKOe Vmeer AHHEIX
MOJIETTUPOBAHKE

HPOLIECCOB H OOBEKTOB Ha
0a3e cTaHIAPTHBIX

HAKCTOB Buaneer METOJIaMHU CTATHUCTUYECKOrO aHanu3a 0a3 JaHHBIX,
aBTOMAaTU3NPOBAHHOTO HABLIKAMHY TUIAHUPOBAHMS UCCIIEI0BAHUS
HPOEKTUPOBAHKS U

HCCIIEIOBAHUI

I[J'DI (bOpMI/IpOBaHI/IH BbINICYKA3aHHBIX KOMHGTCHHI/Iﬁ B paMKax OHUCHHUIIIMHBI
«MOI[CJ'II/IPOBaHI/Ie OMOJIOTHYECKHUX IMpouecCoB M CHUCTCM)» IPUMCHAIOTCA CICAYIONIHC
MCTOIbI aKTUBHOT'O/ HHTCPAKTHUBHOI'O 06yquI/151: pa60Ta B MAJIbIX I'PpYIIIIAX.

|. CTPYKTYPA U COJAEPXKAHUE TEOPETUUYECKOM YACTHU KYPCA

Pa3znen I. MaremaTnueckue Metoanbl (14 gac.)

Tema 1. Ilpeamer u 3aJauM MATEeMATHYECKOM CTATUCTHUKUH B OHOJIOTHMH.
XapakTepuCTHKU BaApbUPYWOIINX 00BEKTOB (2 Yac.)

CratucTika Kak Hayka. 3ajlayd HWCIIOJIb30BAaHUSA CTAaTUCTUKU B  OHUOJIOTHH.
Bri6opounsiii MeToa. OnucarenbHas CTaTUCTHKA.

Tema 2. 3akoHbl pacnpeaesieHus (2 4ac.)

YacToTa M BEpPOSATHOCTh. 3aKOH paCHpENEICHUsS BEPOSITHOCTEN AUCKPETHOM
ClIy4alHOU BenuunHbl.  DyHKUUA pacnpenesieHuss BEPOSITHOCTEN CIy4alHON BEJIMYHHBI.
[InmoTHOCTE pacmpenencHuss BEPOSTHOCTEHM HENPEPHIBHOM  CIy4allHOM  BEJIMYMHBI.
HopwmansHoe pacnipenenenue.

Tema 3. CraTucTH4YeCKHE THIIOTE3bl U UX MPOBepKa (4 yac).

Cratuctuueckas runore3a. OOmas cxema NpPOBEPKH CTAaTHUCTUYECKUX THUIOTE3.
Cratuctuyeckue KpuTepuHu.

Tema 4. DiieMeHTHI TEOPUH KoppeJsinuu (4 gac).

QOyHKIMOHAJIbHAS, CTATUCTHYECKAass M KOPPEISLUMOHHAs 3aBUCUMOCTb. UMCIOBBIE
XapaKTEepUCTUKA CHUCTEMbl JBYX CIy4alHbIX BeauduH. JIuHeWHas perpeccus.
Br16opouHble ypaBHEHUS pETPECCHH.

Tema 5. /IucnepcuoHnbIii aHamu3 (2 yac).

CpaBHeHHE HECKONbKUX cpeaHuX. OmHO(aKTOpHBIA AUCIIEPCHOHHBIM aHAIU3.
Henapamerpuueckne MeTOIBI aHAIN3A.

Paznen 1. Oo0uue NMOHATHUSA MaTeMATHYECKOr 0 MO/IeJTUPOBAHUS
omnosrormueckux npoueccon (10 uac.)
Tema 1. MaremaTHuecKue MOJeJH: oOmNpeaeeHHe, BHAbBI M TMOAXOAbI K



kiaaccuukanuu (2 gac.)

CtpykTypa ©  KjacCHpHUKalus MaTeMaTH4yeckux wmogeneid. TpeOGomaHwus,
IpeIbsIBIsEMbIe K MaTeMaTHUYECKUM MoAelsiM. OO1iue cBoicTBa MOIETICH.

Tema 2. Meroa MaTeMaTH4eCcKOIro MOJCJUPOBAHMSA U €r0 MeCTO B OMOJIOTHM
(2 uac.)

He3aBucuMble TEHIEHIMM B MOJCIMPOBAHUU IIPOLECCOB, NPOUCXOIAIIUX B
npupojie. MoaenupoBaHue Kak OCHOBHOM METOJ TO3HAHUS CIIOXKHBIX OMOJIOTMYECKHX
cucteM. IlpumeHeHne maremarnyeckux Mmojeneil B Omonoruu. O630p CyLIECTBYIOIIUX
MIO/IX0/I0B K MaTEMaTHYECKOMY MOJEITMPOBAHUIO OHOJIOTHYECKUX MPOLECCOB.

Tema 3. OcHOBHbIE IOHATHSA TeopuM cucteM (2 yac.)

OKkocucTeMa Kak OOBEKT MaTeMaTH4YEeCKOrO MOJCIMPOBAHUA M CIIOKHAS
nuHamudeckas cucreMa. CHCTEMHBI aHAIW3 — CTPYKTypa M JTambl IIPOBEICHHUS.
[Ipn4MHHO-CIECTBEHHBIE CBS3U.

Tema 4. O6masi MOCTaHOBKA M BU/IbI 33124 NPUHATHS pelneHuii (4 yac.)

OOmass cxema M3Y4EHHMsS  CIIOKHBIX  JUHAMUYECKUX CHUCTEM  METOJOM
MAaTeMaTUYECKOTO MOJEIMPOBAHUA. JTambl NOCTPOeHHS Mojenerd. CTpyKTypHas
OpraHM3alNs MATEMAaTHYECKOTO MOJAEITUPOBAHUS IPOLECCOB.

Paznen |11. IlpakTnyeckoe MoaeIMpoBaHue NMPoIeccoB B 3kocucTemax (12 yac.)

Tema 1. Bo3mMo:KHbIEe MOAXOAbI K MOJAEJIMPOBAHMIO CJIOKHBIX JUHAMHYECKHUX
omosiormuyeckux cucrem (8 uac.)

[TprunHHO-CIEICTBEHHBIE CBA3M: MOJIOKUTEIbHAS U OTPHUIATEIbHAs CBSI3U, LIUKIIBI.
[TotokoBbie quarpammbl. OHABI U TOTOKH, TpUMEpPHL. [IprMepsl HEKOTOPHIX MPOIIECCOB.
[IpoiyKIIMOHHBIN U JIMHEWHBIN Tpouecc, S-00pa3HbIi POCT.

Mogensn  TEOXMMHUYECKHX  KPYrOBOpPOTOB  BelecTBa.  MaTeMaTHuecKoe
MOJICTTUPOBAHUE TJIO0ANBHBIX OMOTCOXMMHYECKHX IIMKJIOB: yriepoaa, a3oTa, Cephl,
KaJIbLUsl, MarHus 1 Jp. buornyeckue KOMIOHEHTHI YIIIEPOIHOTO UKIIA.

Mojen AMHAMHUKM YHUCJIEHHOCTH TIOMYJSALHMA M KOHKYPEHTHBIX OTHOILIEHUH.
[loBenenne Moaenu HpHU pa3HbIX 3HAUEHUSAX MapaMeTpoB. Jloructuueckoe ypaBHEHHE
JMHAMHKH YMCIICHHOCTH MOMYJSAInH. J[nckpeTHas u HermpephiBHAs (GOPMBIL. 3amma3ibIBaHue
B cucreme. Monenb BonbTepa (KOHKYpEHLUS 110 TUTAHUIO).

Tema 2. O030p makeTroB KOMNBIOTEPHBIX NPOrpPaMM IJIA MOJECJTUPOBAHMSA
CJI0KHBIX OHOJIOrHYECKHX CHCTEM H mpoieccos (4 yac.)
Ocob6ennoctu pabotsl B mporpammax MS Excel, Past, R.



Il. CTPYKTYPA U COJIEP)KAHUE MPAKTUYECKOM YACTH KYPCA

IIPAKTUYECKHE 3AHATHUA (36 uac.)

3anstue 1. [IakeTsl 1J151 CTATHCTHYECKOI 00padOTKHN TaHHBIX (padoma ¢ manvix
zpynnax) (2 yac.)
1.MS Excel.
2.Past.
3.R.
3ansTue 2-4. OnHoMepHbIii aHaMU3 (padoma ¢ manvix zpynnax) (6 yac.)
1. I'pynnupoBKa IaHHBIX, OMIMCATENIbHBIE CTATUCTUKY, TpauuecKoe MPEICTaBICHUE
JTAHHBIX.
2. TlpoBepKku CTAaTUCTHYECKHUX TUIMOTE3 (TUTIOTE3BI O 3aKOHE pacTpe/ieieHIs], BIOpaKOBKa
COMHMTEJIbHBIX 3HAaYE€HU, CPaBHEHNE COBOKYITHOCTEH, CPaBHEHUE TUCTIEPCUI).
3. IlnanupoBanue 06beMa COBOKYITHOCTH.
3ansTue 5-6. JjeMeHTHI Teopun Koppeasiuum (4 yac.)
1. BriOOpOYHBII KO3(PPULIHUEHT KOPPEISALIHH.
2. HemapameTrpuueckre METOIbI aHAIH3A.
3. Jluneitnas perpeccusi. BeiOopouHbie ypaBHEHHsS pETPECCHH.
3ansTue 7-8. JlucnepcuoHHbI aHAIN3 0HO(AKTOPHOT0 KoMILIekca (44ac.)
1. ITapameTpruecKuil TUCIEPCUOHHBIN aHAIIN3.
2. AtlocTepuopHbIe CpaBHEHUSI.
3. HenmapaMeTpuueckuii METO/Ibl CPABHEHHUSI COBOKYITHOCTEH.
3ansTue 9. MaremaTnuyeckoe MojieJIMpoBaHue U Moaenu (2 Jac.)
1.Mopenu u MoICIMPOBAHHUE.
2.Pa3Hble ToaX0b! K OMPECIICHUIO TOHITHS «MOJICTTHPOBAHHE.
3.Knmaccudukanmst Mmoaenei.
4. TpeboBaHus, MPEIBABIICMbIC K MATEMATHUECKIM MOJICTISIM.
5.0061mue cBoiicTBa MOzeNEH.
6.YpoBHU MOIETUPOBAHMUS.
7.OCHOBHBIE 3TaIlbl MOJIECIUPOBAHUSI.
8.3HaueHne MOJICTMPOBAHHUS.
3anstue 10. MaTeMaTn4yeckoe Mo/ieJIMPOBaHUE KaK MeTO B 6Hosioruu (2 yac.)
1. MoaenupoBaHue Kak OCHOBHOW METOJ MO3HAHUS CIOXKHBIX MPUPOIHBIX CUCTEM.
2. He3zaBucuMble TEHACHLIMUA B MOJCIUPOBAHUM MPOLIECCOB, MPOUCXOISAIIUX B MPUPO-
Ie.
3. O030p CyHIECTBYIOIIUX MOAXOJ0B K MAaTeMaTUYECKOMY MOJAEIUPOBAHUIO SKOJIOTH-
YECKHUX IPOLIECCOB: aHAIUTHYECKHE, CTOXAaCTUYECKUE, KAU€CTBEHHbIE, UMUTALIMOH-
HbIE, CTATUCTUYECKUE U P.
4. TlpuMeHeHre MaTeMaTUYECKUX Mojieliel Jyuisi OMOJIOTHYECKUX MPOIECCOB.



3anstue 11. buocucrema Kak 00beKT MATEMAaTHYECKOT0 MOJAEJTUPOBAHUS U CJI0KHAS
AUHAMHUYecKasi cuctema (2 Jac.)

1. buocucrema.

2. MeTomo0TH4YeCKre MPUHITATIBI U BaXKHOCTh KOHIICTIIIMA UEPAPXUN YPOBHEH CTPYK-

TYpHOM OpraHu3aluu B OUOJIOTHH.

3. Posb MOYBKI B CTPYKTYpE U PYHKIUSAX TPUPOIHBIX CHCTEM.
3ansitue 12-13. OcHOBHBIE MOHATHS Teopuu cucteM (4 yac.)

1. OcHOBHBIE OIpeEICHUS TIOHATUS «CUCTEMa

2. CUCTEeMHBIN aHAIN3 — CTPYKTYpPa M TaITbl MPOBEICHUS.

3. TlpuumnHO-creacTBeHHbIE CBs3H. [lomoKuUTebHAS, OTPUIIATEIBLHAS CBSI3b, ITUKIIBI.

4, TlotokoBbie muarpamMmbl. [Ipumepsl JTUHEHHBIX, MPOAYKIIMOHHBIX M S-00pa3HBIX

IPOLIECCOB.

5. Toaxomp! k KiIaccuPUKalUd CUCTEM
3ansaTue 14. Moaeju IMHAMMKH CUCTeM (padoma 6 manvix zpynnax) (2 4yac.)

1. Moaenu TMHaMHYECKUX MPOIIECCOB.

2. CraTnyHbIC U TUHAMAYHBIC MOJICITH.

3. Tumsl MoOBeIEHUS CHCTEM BO BPEMEHH.
3ansaTue 15. [IpakTnueckoe MoeTUpPOBaHMe MPOLECCOB (2 yac.)

1. O630p MaTeMaTUYECKUX METOJ/IOB, UCIIOJIb3yEMbIX B OMOJIOTHH.

2. O0630p METOZOB MAaTEMAaTHYECKOTO aHAJIN3a TMHAMHYECKUX MPOIIECCOB.
3ansaTue 16-19. CocraBienue Mojesieii Ha OCHOBE HCHOJIb30BAHHSA COBPEMEHHBIX
MPOrPaMMHBIX CPEICTB W WIJIKCTPATUBHOI rpaduku (padoma ¢ manvix Zpynnax)
(8 uac.)

1. CocraBienue Moeen.

2. TloToKOBBIE AATPAMMBEI.

3. Monenu reoOXuMHUIECKUX KPYTOBOPOTORB BEIICCTRA.

I11. YYEBHO-METOJUYECKOE OBECIIEYUEHUE CAMOCTOSATEJBHOU
PABOTbBI OBYYAIOILIUXCHA

VYyebHo-MeToaruecKkoe 00ecreyeHue CaMOCTOSITENbHOW padoThl 00YYaIOIIUXCS 110
aucuurinHe «MojenrpoBaHue OMOJIOTMYECKUX MPOILIECCOB U CHCTEM» MNPEICTaBICHO B
[Tpunoxenuu 1 u BKIrO4YaeT B ceOs:

¢ TUTaH-TpadUK BBHITOJHEHHUS CAMOCTOSITEIHHON PaOOTHI IO TUCITUIIMHE, B TOM YHUCIIE
pUMepHbIE HOPMBI BpPEMEHH Ha BBITIOIHEHHE 110 KaXI0MY 3a/1aHUIO;
® XapaKTEePUCTUKY 3aJaHUi [ CaMOCTOSITENbHOM paboThl OO0ydYarommxcs u

METOJINYECKUE PEKOMEHAAIINHU IO UX BBIIIOJIIHEHUIO;

e TpeOoOBaHUS K NPEACTABICHUIO U O(GOPMIICHUIO PE3YJIbTATOB CAMOCTOSATEIBHON
paboTHI;



® KPUTEPUU OLICHKH BBINIOJHEHUSI CAMOCTOSITEIbHON PabOTHI.

IV. KOHTPOJIb JOCTUKEHUS LEJIEV KYPCA

Ne Kontpomupyemsie Komp! 1 sTamnel hopMupoBanus O1eHOYHBIC CPEICTBA
n/n paszensl / TeMbl KOMIIETEH I TEKYIIUI IIPOMEKYTOUHAs
JTUCIUTLTAHBI KOHTPOJIb aTTecTauus
1 Pazpen L. OIIK-2, 3Haer YcrHblii onpoc 3a4eT, BOIPOCHI
MareMaTuyecKue I1K-2 (YO-1) Ne 1-37
METOMBI Ymeer KonTponbshas
Braneer pa6ora (ITP-2)
Paznen II. O6mue OIIK-2, 3nHaer YcTHBIH onpoc | 3a4eT, BOIPOCH
MOHSATHUS [K-1 (YO-1) Ne 38-43
MaTeMaTHIeCKOT0 Vmeer Tecr (ITP-1) Tecr (ITP-1)
2 MO/JICIIUPOBAHUS
OMOJIOrHYECKHX Brazeer
MIPOIIECCOB
IK-1, 3Haer YcTHBII onpoc Tect (ITP-1)
Paznen III. [1K-2 (YO-1)
[IpakTHueckoe Koncnekr (ITP-7)
3 MOJICIIMPOBAHUE Ymeer Brinonnenne
OMOJIOTUIECKHUX MPAKTUIECKOTO
MPOLIECCOB Bnaneer 3aaHUA
Tect (ITP-1)

TuIOBBIE KOHTPOJIBHBIE 3aJlaHUsl, METOAWYECKHE MaTepuaibl, ONPEACISIOLINE
MPOLEAYpPbl OLEHWBAHUS 3HAHWUI, YMEHUN U HABBIKOB M (WJIM) OMbITA NESITEIBHOCTH, a
TaK)Ke KPUTEPUHU U TIOKA3aTeNu, HEOOXOIMMBIE /IS OIICHKU 3HaHWM, YMEHU, HABBIKOB U
XapaKTepU3ywIIke dTanbl (OPMUPOBAHUS KOMIIETEHIIMH B TIPOIECCE OCBOCHMS
o0Opa3zoBaTeIbpHON MPOTPaMMBI, MIpeIcTaBlIeHbI B [Ipunoxkennn 2.



V. CHIUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JMTEpaTypa

1. Tacmapuan, M. C. UndopmaiioHHbIe CUCTEMBI U TEXHOJOTHH: y4eOHOE 1MOCo-
oue / M. C. I'acnapuan, I'. H. JluxayeBa. — DJEKTPOH. TEKCTOBbIE JaHHbIE. — M. :
EBpazutickuit oTKpbITBIM HHCTUTYT, 2011. — 370 C.

3BC «lprbookshopy:

http://www.iprbookshop.ru/10680

2. I'mypman, B. E. Teopus BeposiTHOCTEH M MaTeMaThyecKkasi CTaTUCTHKA y4eO-

Hoe mocobwue mist By30B. / B. E. 'mypman — M. : FOpaiir, 2010. —429 c.

OK Hb JIBOY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:415843&theme=FEFU

3. 3amstuHa, O. M. MogenupoBanue cucreM: YueOHoe mocobue / O. M.

3amsatuHa— Tomck : U3a-so TITY, 2009. — 204 c.

Enunas xomnekmus LIOP, EanHoe okHO gocTyna Kk 00pa3oBaTeibHBIM pecypcam:

http://window.edu.ru/library/pdf2txt/826/74826/54902

4. Cewmaxun, U.I'. UnpopmanimoHHbIe CUCTEMBI U MOJICNIU [ DIEKTPOHHBIN pecypc]

: metoauyeckoe nocodue / N.I'. Cemakun, E.K. XeHnep. — DJIeKTpOH. TEKCTOBBIE JaH-
Heie. — M. : BUHOM. JlaGoparopus 3nanuii, 2012.
3BC «lIprbookshop»:
http://www.iprbookshop.ru/6473
5. Tpyxauesa, H. B. Maremaruueckasi CTaTUCTHKAa B MEIUKO-OMOJIOTUYECKUX HCCIIe-

JIOBaHUSX ¢ MpuMeHeHWeM mnakera Statistica. / H. B. TpyxaueBa.— M. : IDOTAP-

Menua, 2012. — 379 c.

OK Hb JIBDY:

http:/lib.dvfu.ru:8080/lib/item?id=chamo:730137 &theme=FEFU

JdonosHuTEeILHAS JIUTEPATYypa
1. Osepurrt, b.C. bonbmoii cioaps no cratuctuke. / b. C. 9Beputt — M.: IIpocnexkr,
2012.
K HE JIBOY:
http:/lib.dvfu.ru:8080/lib/item?id=chamo:670860&theme=FEFU
2. Gentle J.E., Hardle W.K., Mori Y. (Eds.) Handbook of Computational Statistics. —
Springer Berlin Heidelberg, 2012. - 1192 p.
DK «Springer.comy:
http://link.springer.com/book/10.1007/978-3-642-21551-3



http://www.iprbookshop.ru/10680
http://lib.dvfu.ru:8080/lib/item?id=chamo:415843&theme=FEFU
http://window.edu.ru/library/pdf2txt/826/74826/54902
http://www.iprbookshop.ru/6473
http://lib.dvfu.ru:8080/lib/item?id=chamo:730137&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:670860&theme=FEFU
http://link.springer.com/book/10.1007/978-3-642-21551-3

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAUOHHOH CeTH
«HTEepHET»
1. Kypnan «Maremarnyeckoe MoaeupoBaHuey. AkageMusaaTueHTp «Haykay.
http://www.mathnet.ru/php/journal.phtml?jrnid=mmé&option_lang=rus
2. CaenbeB A.A. u ap. 'eocTaTUCTUUECKUI aHAIIW3 JIAHHBIX B SKOJIOTUHU U MPUPOJIO-

MoJIb30BaHUU (C IpuMeHeHueM Maketa R). YueOHnoe nocooue. — Kazanb: Kazanckuit
yauBepeuteT, 2012. — 120 ¢. Jocrymao u3: http://gis-lab.info/docs/saveliev2012-
geostat.pdf

3. TenemaTtuka. Matepuansl HaydHO-TipakThuueckux KoHbpepenuuid mo ['MC. URL:
http://tm.ifmo.ru/tm2003/. ([ara oopamenus: 13.09.2015)

4. YetwpipOonkuit A.H. CtatucTudyeckrie METObI JJIsl aHalIM3a Fe0JIOTHYECKUX TaHHBIX
(http://video.fegi.ru/index.php?option=com_hwdvideoshare&task=viewcategory&It
emid=3&cat_id=36)

5. lIutukor B.K., Pozen6epr I'.C., 3unuenko T.J[. KonmnuecTBeHHAs THAPOIKOIOTHS:
MeTobl cucteMHoM uaentudukanuu. — Tomesartan: UDBB PAH, 2003. — 463 c. Jlo-
ctymHo u3: http://www.ievbras.ru/ecostat/Kiril/Library/B1_menul2.htm

IlepeyeHb NporpaMMHOro odecrneyeHus

[Ipu ocymecTBieHnn 00pa30BaTENBLHOTO MPOIECCa CTYJASHTAMU M IPErojiaBaTesieM
HCIIONB3yeTCs cienyromiee mnporpammuoe obecmeduenue: STELLA 9.*, STATISTICA,
AnyLogic 7.*, Grapher 9.*, MS Excel; Past; Primer;R.

VI. METOINUYECKHUE YKA3ZAHHUSA 10 OCBOEHHUIO JUCHUIIJIMHBI

Kypc cocTouT u3 TeopeTudecKkux U NpakTUYECKUX 3aHiATUN. B Xozae npakTudeckou
4acTU Kypca CTYIEHTbl TOTOBAT JOKJIaAbl M pedepaTsl, BBHINOIHSIIOT 3aJaHUS C
WCIIOJB30BAaHUEM  METOJIOB ~ MAaTeMaTHYECKOW  CTaTUCTUKA W MOJAEIUPOBAHUS
OMOJIOTUYECKUX TTPOLIECCOB.

[Ipuctynas k M3y4eHHMIO JUCLUIUIMHBI, HEOOXOAMMO B MEPBYIO OYEpPE/b O3HAKO-
muthbest conepxkannem PITY /1. Tlpu m3ydenun u npopaboTKe TEOPETUYECKOTO MaTepuasia
CTYJEHTaM HEOOXOIUMO:

® T[IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN HA 3aHATUHM MaTEpHal U JAONOJIHUTH €T0 C yde-
TOM PEKOMEHJI0OBAaHHOMU M0 TaHHOM TEME JIUTEPATyphI;

® [IpHU CaMOCTOSITEJIbHOM U3yYEHUH TEOPETUYECKON TEMBI CAENIATh KOHCIIEKT, UCIIOJb-
3ysl pekomeH10BaHHbIe B PITY ] nmutepaTypHble HCTOYHHKHY,

® OTBETUTH Ha KOHTPOJbHBIE BOIIPOCHI [10 TEME;

® [IpU MOJArOTOBKE K TEKyLIEMY KOHTPOJIIO Mcnonb3oBaTh matepuansl PITY I (ITpu-
noxxenue 2. OoHJ OLIECHOYHBIX CPENICTB).


http://www.mathnet.ru/php/journal.phtml?jrnid=mm&option_lang=rus
http://gis-lab.info/docs/saveliev2012-geostat.pdf
http://gis-lab.info/docs/saveliev2012-geostat.pdf
http://video.fegi.ru/index.php?option=com_hwdvideoshare&task=viewcategory&Itemid=3&cat_id=36
http://video.fegi.ru/index.php?option=com_hwdvideoshare&task=viewcategory&Itemid=3&cat_id=36
http://www.ievbras.ru/ecostat/Kiril/Library/B1_menu12.htm

® IIpH MOATrOTOBKE K IMPOMEKYTOYHOU aTTECTAllMU, UCIIONIB30BaTh MaTepuansl PITY /]
(ITpunosxxenue 2. @oHJ OLICHOUHBIX cpeacTB (Bompockl k 3auery)).

[lenb OpakTUYECKUX 3aHSATUM, MPOBOAUMBIX IO AUCHMUIUIMHE «MoaenrupoBaHue
OMOJIOTHYECKUX TPOIECCOB U CHUCTEM», — YIIYyOJICHHME M 3aKpeIUIiCHHE TEOPETHYECKUX
3HAHMM, TOJTYYEHHBIX CTYJEHTaMHU B MPOIIECCE CAMOCTOSTEIBHOTO U3YYEHUSI MaTepuana, a
TAK)K€ COBEPIICHCTBOBAHUS MPAKTUYECKUX HABBIKOB MPEACTABICHUSA MPOCTPAHCTBEHHBIX
OMOJIOTUYECKHUX JAHHBIX B BUAC KapT JJIA MPUHATHS 00jiee 000CHOBAHHBIX PEIICHUN B 00-
JaCcTU OMOJIOTHUH U PAllUOHATIBHOM MPUPOAOTIOIB30BAHUU.

VYcnexy npoBeieHHs MPAKTUYECKUX 3aHSATUNA CIIOCOOCTBYET TIIATENbHAS MPEBAPU-
TeJIbHas TIOJITOTOBKA K HUM CTYJeHTOB. Heo0Xo1MMo 03HAaKOMUTHCS C 3aJlaHHEM K ITpak-
TUYECKOMY 3aHSATHUIO; BBIACIUTH BOIPOCHI, YIPAXKHECHUS W 331a4d, OTBETHI HA KOTOPHIC
WU BBINIOJHEHHE KOTOPHIX O€3 IpeaBapUTENIbHON IMOJATOTOBKM HEBO3MOXKHBI, O3HAKO-
MUTBCS C IEPEUYHEM JINTEPATYPHBIX UCTOUYHUKOB, PEKOMEHTYEMBIX 11 U3YUCHUS.

Ha npaktuueckux 3aHATUSIX 0OydYaromuecs: JTOHKHBI YMETh YETKO U SICHO (opmy-
JUPOBATh OTBETHI Ha MPEIJIOKEHHBIE TEMbl, CBOOOIHO OPHUEHTHPOBATHCA B Y4EOHOU U
Hay4YHOU JuTepaType, ImpeajiaraeMoi mpenojiaBaTeieM st 0ojiee MIUPOKOro PaCKPHITUS
MPOMACHHOTO MaTepuasia, TOTOBUTh JIOKJIA bl 110 N30paHHBIM HAMPABJICHUSM C II€JIbIO 00-
nee TITyO00KOTro U3yueHUs KOHKPETHON TEMBI.

3aBepiarorieit GopMoi KOHTPOJIS 10 JUCIUTUIMHE SIBISETCS «3adeT». K nToropomy
KOHTPOJIFO 3HAHWM JIOMYCKAKTCS CTYACHTHI, KOTOPHIC BBINOJHWIA W 3aUTHINA
MPaKTUYECKHUE PabOTHI.

VilI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

[IpakTHyeckue 3aHATUS NOKHBI TTPOBOJUTHCS B CHEHMATIM3UPOBAHHOM KOMIIBIO-
TEPHOM KJIacce, OCHAIIEHHOM MPOEKTOPOM C BHJIEOTEPMHUHANIA MEPCOHATBLHOTO KOMIIbIO-
Tepa Ha HaCTEHHBIN dKpaH. Ynciio pabouynx MecT B Kjaccax JOJDKHO o0ecreunBaTh UHIU-
BUJIyaJIbHAS paboTa CTyZeHTa Ha OTJACIHHOM MEPCOHAITBHOM KOMITBIOTEPE.



[Tpunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUS M1 HAYKU POCCUMCKOM ®EJEPAILIMN
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTEeNIbHOE YUPEXkKIEHUE
BBICIIIETO TPO(ECCHOHATILHOTO 00pa30BaHUs
«/laibHEeBOCTOYHBIN (heepanbHBIA YHUBEPCUTET

(ABDY)

IKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METO/JMYECKOE OBECIIEUEHUE CAMOCTOSITEJIbHON
PABOTHBI OBYYAIOIIUXCS
IMo mucuunanne «MoaeupoBaHNe OHOJIOTHIECKUX MPOIECCOB U CHCTEM)
Hanpagiaenue noaroroBku 14.03.02 SInepubie pusnka u TeXHOJIOTHA
dopMa MOATOTOBKH OYHASI

BaaguBocTok
2016



Inan-rpaguk BHINOJHEHUSA CAMOCTOSATEILHONH PadoThI O TUCHHUILIUHE

Hopmbl
Hara/cpoxkn . P ®opma
Bua camocTosiTe/IbHOI | BpeMeHHU Ha
Ne BBINOJIHEHHS, KOHTPOJIA
padoThI BBINOJIHEHHE
Heess
, yac
1 1-5 [ToaroroBka K mpakTu- 12 YcrHbIi onpoc
YECKHUM 3aHATHSIM (YO-1)
6 6 [MoxroroBka k Konrponbnas
. 6
KOHTPOJIBHOU padoTe. pa6ora (T1P-2)
7 6-14 IToaroroBka K npaxkTu- 18 VYeTHbII onpoc
YECKHUM 3aHATHSIM (YO-1)
16 15-17 [ToaroroBka k
BBITIOJTHEHUIO 3a[aHHs 20 [TpoBepka monenu
110 MOJICIIMPOBAHUIO
18 17-18 nepens | [loaroToBka K 3a4eTy 16 3auer

1 XapakTepucTHKA 3aJaHUH JJI1 CAMOCTOATEILHON PadOThHI CTYIEHTOB U
MeTOJANYeCKHe PEKOMEH/IAlMHU 110 UX BbINOJHEHUIO

CamocrosTenpHas paboTa MOMOTAeT CTYACHTAaM:
1. oBnaaeTh 3HAHUSIMU:

e YTeHHE TeKcTa (yueOHWKA, MEPBOUCTOYHHKA, JOTIOJHUTEIHLHON JINTEPATY-
pBI U T.11.);

® COCTaBJICHHE IUUIaHAa TEKCTa, rpaduyecKoe U300paKEHUE CTPYKTYPhI TEK-
CTa, KOHCTICKTUPOBAHME TEKCTA, BBIMMMCKU U3 TEKCTA U T.1.;

e paboTa co CIpaBOYHUKAMHU U JIP. CIIPABOYHOU JIUTEPATYPOK;

® HCITOJIb30BaHNE KOMITBIOTEPHOW TEXHUKU U MIHTEpHETA M JIp.;

2. 3aKpeIUIsATh U CUCTEMATU3UPOBATH 3HAHUS:

e paboTa C KOHCIIEKTOM JICKIIHH,

e 00paboTka TEKCTa, MOBTOpHas paboTa HaJ Y4eOHBIM MaTepHAIOM y4eO-
HUKAa, TIEPBOMCTOYHUKA, JOMOJHUTEILHON JIUTEpaTyphl, ayIu0 U BUJIEO-
3aIMceu;

® TOATOTOBKA IUIAHA,

CamocrosiTenpbHasi paboTa MOXKET OCYIIECTBISATHCS HWHAMBUAYATHHO WIH
rpynnamMy CTYJIGHTOB B 3aBHCUMOCTH OT IIeH, 00beMa, KOHKPETHOW TEeMaTHUKU
CaMOCTOATEILHOM pabOThI, YPOBHS CJIOKHOCTH M YPOBHSI YMEHHM CTYACHTOB.

KoHTponb pe3ynpTaTOB CaMOCTOATENBbHON pPabOThl  CTYJAEHTOB JOJIKEH
OCYIICCTBJIATLCSA B TIpelesiax BPEMEHH, OTBEACHHOTO Ha 00s3aTeIbHbIC Y4YCOHBIC
3aHATHS U BHEAYJUTOPHYIO CAMOCTOSITENIbHYIO pabOTy CTYAEHTOB IO JAUCIUIUIMHE,
MO>KET MPOXOAUTH B MUCbMEHHOM, YCTHOM WJIM CMEIIaHHOM opMme.

@opMBbI KOHTPOJISI CaMOCTOSITEIBHONM paboThl: paboTa HA CEMHHAPCKUX



3aHATUAX, TPEAOCTABICHUE KOHCIEKTAa MPAKTHUYECKOTO 3aHATHUS 10 paboTre ¢
MIPOTPAMMHBIM 00ECTICYCHUEM.

MeTozmqecnme YKa3zaHuA 110 KOHCIICKTHPOBAaHUIO

KoHncnekr mnpezacraBiser coOOW CHUCTEMATHUYECKYHO, JIOTHYECKYIO 3aIlHCh,
C)KaTO€ M3JI0’KEHUE MPOUYNTAHHOTO, COEPHKAIIEe OCHOBHYIO MBIC/Ib aBTOpa, KOTOpast
HE JIOJKHA OBITh MCKa)KEHA B IIPOLIECCE 3AIIUCH.

[Ipy KOHCHEKTUPOBAHUU HEOOXOIMMO CUCTEMATH3UPOBATH MPOUYUTAHHOE I10
paszzenaM, NpeACTaBIIOIUM COOOH €IMHYI0 CUCTEMY MBICIIEH aBTOP B KOHKPETHOM
KOHTEKCTE IOBECTBOBAHUSI.

[Ipn 3amMcu TEKCTa PEKOMEHAYETCS NPHUMEHSTh BbBIIEICHHE OCHOBHBIX
CMBICJIOBBIX E€AMHMII IPU HNOMOIIM pPA3IMYHBIX CPEACTB: LBET, LIPUPT, CHUMBOIL,
NOTYepKUBaHKE, COOCTBEHHAs! CUCTEMA YCIOBHBIX 0003HAUEHUH.

MeToanyeckue yKazaHusi o padore ¢ JUTEPaTyPHbIMU HCTOYHUKAMH

PaboTa ¢ yueOHOI M Hay4yHOH JIMUTEPATYpOM SBIIAETCS BaXHOU (HOpMOil camo-
CTOSITEJIbHOM pabOoThl U HEOOXOMMA MPU MOJATOTOBKE K YCTHOMY OIPOCY Ha 3aHSATH-
X, K KOHTPOJbHBIM padoTraM, 3auery. OHa BKIIOUAET MPOPAOOTKY TEOPETUUYECKOIrO
MaTepuaia U OCBOCHHE 0a30BBIX AJITOPUTMOB MPUMEHEHHUS TMOJYYCHHBIX 3HAHWMA,
OCBOEHHBIX METOJI0OB Ha MpakTuKe. KOHCNMEKTHI JUTepaTypbl IPU CAMOCTOATEIbHOM
MOJATOTOBKE K 3aHATHUSIM JOJKHBI ObITh BBITIOJIHEHBI aKKypaTHO, COJIEPKaTh OTBETHI
Ha KK/ MOCTABJIEHHBIN B TEME BOMPOC, UMETh CCHUIKY HA UICTOYHUK MH(POpMaIIUU
C 00s13aTEeNbHBIM YKAa3aHUEM aBTOpa, HA3BaHUS U TOJa U3AaHUS UCIIOJIb3yEeMOU JIUTe-
patypbl. KoHCIIEKT MOKeT ObITh OMOPHBIM (COlEepkKaTh JHUIIbL OCHOBHBIE KIHOYEBBIC
MO3ULIMK), HO MPHU ATOM MO3BOJSIOIIMM JaTh MOJIHBIA OTBET MO BOIMPOCY, MOMKET
OBITh MOJIPOOHBIM. OOBEM KOHCIIEKTa OMPEACIISIETCS CAMUM CTYJICHTOM.

B npouiecce paGoThl ¢ IUTEpaTypOil CTYIEHT MOXKET:

e JenaTh 3alMCU MO XOAY YTEHHUS B BHJIE MPOCTOrO MJIM Pa3BEPHYTOrO IJIaHA

(co3maBaTh epeuyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUYHHKE);

® COCTaBIISITh TE3UCHI (IIUTHUPOBaHHE HaMOOJee BaKHBIX MECT, KOPOTKOE HU3JI0-
KE€HHUE OCHOBHBIX MBICJIEH aBTOPA);

® TOTOBUTH AaHHOTAIMU (KpaTKoe 0000I1IeHHEe OCHOBHBIX BOIPOCOB padOThI);

® CO37aBaTh KOHCIEKTHI (Pa3BEPHYTHIE TE3UCHI).

Paboty ¢ nuTepatypoii cieayer HaunHath ¢ aHanuza PITY ]I, B koTopol nepe-
YUCJIEHbl OCHOBHAS M JOTIOJHUTENbHAS JTUTEpaTypa, yaeOHO-METOAMUECKUE U3IaHMUS
HEOOXOJUMbIE Ui M3YUYECHUS TUCIUIUIMHBI U paOOThl HA MPAKTUYECKUX 3aHITHSIX.
Kaxxnas Tema u3 pa3fenoB TEMAaTHYECKOTO IUIaHA TUCHUIUIMHBI U KaXIbld BUJ 3aHS-



TUH CHA0XKEH CChUIKAMHU Ha MCTOYHUKH, YTO 3HAYUTENIHO YNPOILAET MOUMCK HEOOXO-
TUMOM MHGOPMATIHH.

BrIOpaB HyXHBIII HCTOYHHK, CIEAYET HANTH MHTEPECYIOIIUI pa3ies Mo OrjiaB-
JeHuro win andaBUTHOMY yKasaTenro. B ciydae BOSHUKIIMX 3aTpyIHEHUU B MOHU-
MaHUM y4eOHOro Marepuaia cileAyeT OOpaTUThCS K APYTrUM MCTOYHMKAM, i€ U3J0-
KEHHE MOXKET OKazaTbcsi Ooiyiee NocTynHbIM. Heo0XxoaumMo OTMETUTh, 4To pabdoTa C
JUTEpPaTypOl HE TOJIBKO IOJIE3HA KaK CPEACTBO OoJiee IiyOOKOro M3ydeHus Jo0on
JUCLMIUIMHBL, HO U SIBJSIETCSI HEOThEMJIEMOW 4acThi0 NPO(ECCUOHATIBHOU AEsITENb-
HOCTH OyAyIIEro BBITYCKHUKA.

TpedoBanus Kk npeAcTaBICHUIO U 0POPMJICHUIO Pe3yJIbTATOB
CaMOCTOSITeJILHOM padoThI

TpeGoBaHUs K KOHCIEKTY JJIsl MPAKTUYECKUX 3aHSITHIA:

1. JomxeH ObITh B OT/ACIBHON TETPaIy, OIMMCAHHBIN.

2. OOs3aTeNbHO MUCATh TUIAH 3aHATHUS C YKa3aHUEM TEMbl, BOIIPOCOB, CIIMCKA
JUTEpaTypbl U HCTOYHUKOB.

3. Otpaxath IpoOJIEMaTUKy BCEX MOCTABJICHHBIX BONPOCOB (aHAIN3 UCTOYHUKA,
JUTEPaATypBhl).

4. IMeTh IO HUM apryMEHTHUPOBaHHBIE BBIBOJIbI. CIIOBO «apryMEHTUPOBAHHBIE)
ABJISIETCS KJIFOYEBBIM. [ JTaBHOE - 1OKa3yeMOCTh BBIBOJIOB.

Kpumepuu oyenku eblnonnenus camocmoameibHoil padbomot KOHCneKm ()

KpurepusiMu O1ieHOK pe3ynbTaTOB BHEAYAUTOPHOW CaMOCTOSATEIBHON PadOThI
CTYJIEHTA SBIISFOTCS:

* YPOBEHb OCBOCHHUS CTYJICHTOB Y4€OHOT0 MaTepuaa;

* YyMEHUS CTYJEHTAa aKTHUBHO HCIIOJIb30BaTh JJICKTPOHHBIC 00pa3oBaTEIHHBIC
pECYpChl, HaXOJUTh TPEOYIOMIyIOCS HH(POPMAIMIO, M3y4YaTh €€ W MPUMEHITh Ha
MIPaKTHKE;

* 000CHOBAaHHOCTb ¥ Y€TKOCTh M3JI0’KEHHUS OTBETA;

* oopMIICHHE MaTepHasa B COOTBETCTBHH C TPEOOBAHUSIMHU,

* YMEHUE OPUCHTUPOBATHLCS B IMTOTOKE MH(GOPMAIIMH, BBIIEIATH TJIABHOE;

*yMEHHE UYETKO CQOpMYyIHpOBaTh MpoOJieMy, TPEIJIOKUB €€ peIIeHue,
KPUTHUYECKU OIIEHUTH PEIICHUE U €0 MOCJIEICTBUS .



[Tpunoxxenue 2

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKON ®EJIEPALTAN
®denepalibHOE rOCYJapCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO TPO(ECCHOHATTLHOTO 00pa30BaHUs
«/laibHEeBOCTOYHBIN (heepanbHBIA YHUBEPCUTET

(ABDY)

IKOJIA ECTECTBEHHBIX HAYK

®OHJ OHEHOYHBIX CPEJACTB
no aucuumiaune «MojaenupoBaHue 0M0JI0THYECKHUX MPOLECCOB U CHCTEM»

Hanpasienue noarorosku 14.03.02 SfAnepHas pusuka u TeXHOJIOTHMU

npodus «PuU3rKa aTOMHOTO SIIPa U YaCTHID)
DopMa NOATOTOBKH OYHAS

BaaauBocTok
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Macmopt OC

Kon u popmyuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIIeTeHIIHH
OIlIK-2. TOPSIZIOK U TIPOLIEAYPY MIN(PPOBAHUS ¥ 3ALIUTHI JAHHBIX
CriocoGHOCTHIO 3uact B INI00AJIBHBIX CETSIX
HOHMMATP CYLIHOCTH U Vaseer UCIIOJIB30BATh METO/IbI 3ALIUTH HH)OPMALIUH TIPU
3HAUeHHe uHpopMaIun pabote ¢ 0a3amu JaHHBIX
B Pa3BUTHU
COBPEMEHHOTO
o0111eCcTBa, CO3HABATD
OITACHOCTH M YTPO3BI,
BOSHHUKAIOIIHC B 3TOM METOZaMH aHaJIn3a OIIKOOK IIpH padoTe ¢
npoecce, cobosaTh 3QIUIIEHHBIMU JAHHBIMY, 3HAHUSIMU IPOBEPKH
OCHOBHbIC TPEOOBAHMsI Braneer JIOCTOBEPHOCTH IMOJIYYEHHBIX PE3YJIbTATOB HA OCHOBE
HH(pOPMAITMOHHOM 643 TAHHbIX
0€30I1aCHOCTH, B TOM
YKCIIE 3AIUTHI
roCcyJapCTBEHHOMN
TaHBI
TIK-1. MH(POPMALMOHHBIE PECYPCHI IS HAXOXKICHUS
CriocoGHOCTHIO 3Haer HEOOXO/IMMBIX JIAHHBIX, COBpEMEHHBIE ONOIMoTeKn 6a3
HCII0JIb30BaTh HAYYHO- JIaHHBIX
TCXHIECKYIO 00pabareiBaTh MH(GOPMAIHIO C MOJTYIEHHBIX PECYPCOB,
uHdopMmaIIIO, ucnoib308arh [10 1y1s aBTOMATU3AIMH TIPOLIECCOB
OTEYECTBEHHBIH 1 Ywmeer 06paGOTKHI TAHHBIX
3apyOeXkKHBIH OTIBIT T10
TEMATHKE
UCCIIEI0BAHMS,
COBPEMCHHbIC HaBBIKAMHU PabOTHI ¢ KOMITBIOTEPOM U TIOIKITIOUYCHHEM K
KOMIIBIOTEPHbIC B yIAAJIEHHBIM CEpBEPaM, CXEMATHIYECKUMHU 3HAHUSMH
TCXHOIOTHH 1 aneet IpHOOPOB YUACTBYIOIIUX B TIEpeade JAHHBIX MEK/TY
UH(POPMALHOHHbIE cepsepom 1 TTIK
PECYPCHI B CBOEH
IpeJMETHOM 00J1acTH
T1K-2. MaTeMaTHYECKHE METO/IBI aHAITM3a JaHHBIX, [10
CITOCOOHOCTHIO 3Haer YYaCTBYIOIIMX B MPOBEJICHUN UCCIIETIOBaHMs 0a3
POBOIUTH JIAHHBIX
MaTEMaTHHCCKOC OTIPENENATH THII ¥ CTENEHD NCKAKEHUS TTOTYYEHHBIX
MOZICTTNPOBAHNC Vmeer JIAHHBIX
MIPOIIECCOB B OOHEKTOB
Ha 6a3e CTaHIaPTHBIX
IaKETOB
ABTOMATH3NPOBAHHOTO | Brancer METOJIaMU CTATUCTHYECKOTO aHaIM3a 0a3 JaHHBIX,

IIPOEKTUPOBAHUS U
HCCIIEJOBaHUN

HaBbIKaMU IIJIAHUPOBaHUA UCCICIOBaHUA




Ne KonTponupyemsie Kopp! 1 sTansl popMupoBaHus OneHouHble CpeacTBa
n/n paszensl / TeMbl KOMIIETEHIIUH TEKYIIUN IIPOMEXKYTO
JTUCIUTLTAHBI KOHTPOJIb qHast
aTTecTanus
1 Pasnen L. OIIK-2, 3HaeT YcTHBIH onpoc 3a4erT,
Maremaruueckue I1K-2 (YO-1) BOITPOCHI Ne
METO/IBI Vmeer KouTtposbHast 1-37
Brancer pa6ora (ITP-2)
Pasgen II. O6mme OIIK-2, 3Haer YcTHBIN ompoc 3a4€erT,
MTOHSATHS IK-1 (YO-1) BONIPOCHI Ne
MaTeMaTu4ecKoro VYmeer Tecr (ITP-1) 38-43
2 MOJICITMPOBAHUS Tecr (I1P-1)
OMOJIOTHYECKHX Braneer
MIPOIIECCOB
IK-1, 3HaeT Yeruwiid onpoc | Tecr (ITP-1)
Paznen III. [1K-2 (YO-1)
[IpakTrueckoe Koncmekr (ITP-7)
3 | MmomenupoBaHue Ymeer Beinonunenue
OMOJIOTUYECKHUX PaKTUYECKOTO
MPOLIECCOB Bnaneer 3aaHUA
Tecr (TTP-1)

IIIkana oueHUBaHUA YPOBHS C()OPMHPOBAHHOCTH KOMIIETEHIUH 110

ANCIHUIIJINHE «MO)Ie.]Il/IpOBaHI/Ie OMO0JIOrHYEeCKHX nmpoueccoB 1 CUCTEM»

Koa u popmysmnposka

Jtanbl GopMHUPOBAHUA

KpUTepHUH noKa3aTen
KOMIIETCHIIUN KOMIIETCHIIUHN
TIPUHIIAIIBL CXEM
NpOBEPKU
poBep Cnoco6GHOCTb
CTaTHCTHYECKHX
3HaeT OCHOBHBIE 3aKOHBI U U3JI0KUTH ITAIBI
OIIK-2. . TUIOTE3, AJITOPUTMbI
C 6 (MOPOTOBBIN | TPUHIIUIBI OXPAHBI U MeTOMb! HPOBEPOK
IMOCOOHOCTBIO YPOBEHB) uHpOpMaLUK A CTaTUCTUYECKUX
MOHMMATh CYIHOCTD TPEAIOTBPAIICHI rHToTE3
3HaYeHue nHpopmauu YTPo3 €0 CTOpOIEL
pman cropornero 10
B Pa3BUTHH yMeeT CO3/aBaTh
COBPEMCHHOTO CTaTUCTUYECKHE
KPUTEPHUH, HAXOIUThH
00I11eCcTBa, CO3HABATD S (pp . pm];am 11}0 CrIOCOBHOCTE
OIMAaCHOCTHU U YTPO3EI, P YHKIL y OIpPEACIUTh IPUPOITY
JUCTIEPCHOHHBIE CTATUCTHYECKYIO
BO3HHMKAOIMMUE B 3TOM HCKaXXCHMUS
yMeeT METO/IbI aHAITM3a KOPPENSIHOHHYIO 3L TATOB 110
nporecce, COON0IaTh (npoaBunyTHI) | MHpOpPMaNHH, 3aBUCHMOCTB, I}z . yenﬂ HOHHLIM 1
OCHOBHBIC TpGGOBaHI/Iﬂ aHaJIMU3UpPOBATh 4YHUCIIOBbIC qHE ﬁ OBLIL:\/I
% OIIMOKH XapaKTEPUCTHKH
MH(pOPMAIHOHHOT CI/IETCM p 3aBUCHMOCTSIM.

0C30I1aCHOCTH, B TOM
YKCIIE 3aIUTHI

aQHAIIM3UPOBATH
MIPEA0TBPALIATh




rOCyJapCTBECHHOMN OIIMOKHY aHaJIn3a
TaliHbI oubanoTeK u 6a3
JAHHBIX
METOaMH aHaJInu3a
CPEJIHETO 3HAYCHUS CrocoOHOCTh
3HaHUAMHI CITy4alHBIX BEJIUUUH, | MPEJIOTBPATUTH U
— MPOBEICHUS MPOBEPOK | HABBIKAMU MPOTHO3UPOBATH
(BbICOKM) JIOCTOBEPHOCTH U HENapaMeTPHUYSCKOTO | HAJTHUYUC OIUOOK WU
AKTyalbHOCTHU JaHHBIX | METOJAMH aHAIIU3a, UCKaKEHUIMA
METOIaMHU pe3ynbTara mo
uH(pOpMaIMOHHOK HUCXOMHBIM JaHHBIM
06e30macHOCTH
3HAHUE OCHOBHBIX
neaTeliell B JaHHOK
obmacTu
VMeHue usnarath
TIK-1. HUCCIIEIOBAHUS,
C 6 3HAET CoBpeMeHHbIE 3HAHUE OCHOBHBIX WACH B COBPEMCHHBIX
IMOCOOHOCTBIO . Hay4YHBIX padoTax
ITOPOTOBEII OHOIMOTEKH U 6a3bl OHOJIOrMYECKUX 0a3 v P >
HUCITIOJIB30BATh HAYYHO- p TOMOJIHAS UX
yd YPOBEHB) JAHHBIX JAHHBIX, OTIOHHTE B HBIMH
Te)&)HquCKyIO COBPEMEHHBIX R
HH@{OpMaIHIO, HAYYHBIX paboT B
OTEYECTBEHHBIN U JaHHOM 0bacTH
3apyOeIKHBIH OMBIT MO HCCITCROBAHHA
TEMATUKEC 3 —
HaHNE HAIPAaBJICHUHI
YICCIIEIOBAHMS, P
HCCIIEL0BAHUSA 110
COBPCMCHHBIC JIIAHHOM TEMATUKE B CrIOCOBHOCTE
KOMITBIOTEPHEBIE Hcnons3oBars COBPEMEHHOM MHDE.
MIPUBOJIUTH PUMEPHI
TEXHOJIOTUHU U ymeer COBPEMEHHbBIE VmMenune COBpEMEHHBIX
MHOOPMAIHOHHBIE (npoBUHYTHIi) TEXHUYECKUE PEIICHHSI HOJII)3OBaTI)CfI HayuHbIX
. JIs1 OCYILECTBIICHUS WHOCTPaHHOM .
pecypchl B cBOEi JUDE OCYTL P y HCCIeI0BaHMl 1 HX
. [TOCTABJIEHHLIX 3a/1a4 TEPMHUHOJIOTHEH MPH
IpeJIMETHOM 00IacTh B HOKCHIH pe3ysbTatsl paboT
MMPUMCHATH MCTOIBI marepuala.
MATEMATHUYCCKOT O
aHaJIn3a 1
MOZCJIMpOBaHNA, T—— Brnajgenue CrocoGHOCTD
TCOPETUYECCKOTO U METOJIaMH JTUHEHHOMN BHUKATh B
TEOPETUIECKOTO N .
9KCIIEPUMEHTATIBHOTO —— S, U BBIOOPOYHOM W3JI0KEHHBII
N €rpeCCUM, 3HAHUSIMM | MaTepHall, JOIOJHATE
HCCIICIOBAHHSI (BbICOKHMIT) | mporecca perpeccud, v pralL, X
W3 JIOMOJTHUTEILHOM €ro TeEMaMH u3
HCCIIEIOBAHMS .
JUTEPATYPHI IO JIONOJIHUTEIHLHOM
JIAHHOU TEMATHKE JUTEPATyPHI
YMenue
TK-2.
3HaHUE OCHOBHOT'O [IOJIL30BAaTLCS
CHIOCOOHOCTBIO T10 mns OCHOBHBIMH
3HAeT Bazosoe I1O
IIPpOBOAUTH . OCYIIIECTBJICHUS ¢GbyHKIEAMUT
(TIOpOroBsIi ABTOMATH3MPOBAHHOTO | ' = T ATHCTHIECKOIO
MaTCMaTHICCKOC YpOBEHB) aHanm3a 0a3 JaHHBIX poueayp
MOICITHPOBAHHE CTaTUCTUYECKOIO aHaJn3a, UCIOIb3Ys
aHaau3a CHCIHAATU3UPOBAHHOE

MIPOLIECCOB B 0OBEKTOB

o




Ha 0a3e cTaHIapTHBIX — CrocoGHOCTD
VYmenne H3JIOKHUTD 3TAIbI
IIaKETOB MaTEMaTHYECKUE
OpUEHTUPOBATHCS B COCTaBJIEHHUS
ABTOMATU3UPOBAHHOT'O MOJICJIH, MOJXOASAIINE
yMeeT [T IAHHOTO CTPYKTYype MaTEeMaTHYECKUX
NPOCKTUPOBAHMUA U (PO IBUHYTHIIA) MaTeMaTHYECKHX Mojesei s
o OIMHMCaHUsA o
HUCCICOOBAHUUN MOJICJIEN U MTOOXO00B OMNUCAHUA
OUOJIOTHYECKUX
OIHMCAHMS. OMOIOTHYECKHUX
MIPOLIECCOB
CHCTEM
Branenne 3HaHMAMUI
M3 JIOTIOJTHUTEIHLHOM
JINTCPATYPEL.
HaBrikamu 3amuTel B patyp
[IpumeHTH CriocobHOCTH
aprymMeHTauuu
BIagceT JIOKa3aTebHBIC OTBETUTH HA BOIPOCHI
Ny MOJIY4YE€HHBIX
(BBICOKHIA) METOBI I YIIIyOJICHHOTO
MATCMATHHCCKIX apryMeHTalnu XapakTepa
Mozee pry P pa.
pe3ynbpTaToB

MeToanueckue PEKOMEHIANUHA ITPOUECAYPLI OLICHUBAHUA PE3YJIbTATOB 0CBO-

CHUA JUCHHUILINHBI

IIpomexxyTouHasi aTrecTanusi CTyAeHTOB. TeKkylas arrecTanus CTYJIECHTOB IO
nucuumuinie «MojenrpoBanre OMOJIOTHYECKUX MPOIIECCOB U CUCTEM» MPOBOJIUTCS B
COOTBETCTBUM C JIOKaJbHBIMA HOpMaTUBHbIMH akTaMu [IBDY wu saBnserca o0s3a-
tenbHOU. [IpoMexxyTodHas aTTecTamus 1Mo JUCHUIUIMHE «MoaenupoBaHue OMOJIOTH-
YECKUX OOBEKTOB M CHUCTEM» MPOBOJIUTCA B (hOpME 3aueTa, KOTOPHIA BBHICTABIIACTCS
MIPU CAa4Y€e BCEX OTUYETHBIX MEPONPUSATUI 110 TEKYILIEH aTTeCTallUU.

Texkymas arrecranusi CTyAeHTOB. TeKylas aTTecTalusl CTyAEHTOB IO JUCLH-
winHe «MojenrpoBaHue OMOJOTUYECKUX MPOLIECCOB U CUCTEM» ITPOBOJUTCS B COOT-
BETCTBHHU C JIOKAJTbHBIMU HOpMATUBHbIMU akTamu [IBDY u siBrsercs 00s3aTenbHOM.

Tekymas arrectauus no gucuuiuinHe «MoenupoBaHre OMOJIOrMYeCKuX 00b-
€KTOB U CHUCTEM» MPOBOAMUTCS B (OpME KOHTPOJIbHBIX MEpPONpHATHIl (cobOecenoBa-
HUS, KOHTPOJIbHAs paboTa) MO OICHUBAHUIO (DAKTUYECKMX PE3YJIbTATOB OOYUYCHHUS
CTYJICHTOB M OCYIIECTBIISIETCS BEAYILIUM IPETOaBaATEIEM.

OObeKTaMu OTIICHUBAHUS BHICTYAIOT:

e yuyeOHas TUCHUIUIMHA (aKTUBHOCTH Ha 3aHSATUAX, CBOCBPEMEHHOCTH BBITIOTHE-
HUS Pa3JIMYHBIX BUJIOB 3aJIaHUH, MMOCEIIAEMOCTh BCEX BUJIOB 3aHATUM MO aTTe-
CTYEMOU JUCLUIUIMHE);

® CTEMEHb YCBOEHUSA TEOPETHUYECKUX 3HaHUW (coOeceloBaHMs, PaCUETHO-

rpaduueckue paboThl);
® YPOBEHb OBJIAJICHUS MPAKTUUECKUMHU YMEHUSIMU U HABBIKAMH MO BCEM BHJIaM

y4ueOHOM padoThl (coOecenoBanus, pacueTHO-rpaduueckue padboThl);
pe3yIbTaThl CAMOCTOATEIBHOM paboThI (cobecemoBaHsI, KOHTPOJIbHAs paboTa).



OueHo4YHBbIE CPeACTBA IS POMEKYTOUYHOM aTTecTaluu

Bomnpocs! k 3auery
[lepemenHble U UX KinaccuUKaIms.
OcCHOBBI KOMOMHATOPUKH.
CayyaiiHble COOBITUS U BEITUYUHBI.
['pynnupoBKa JaHHBIX.
['padmueckoe nmpencTaBiIeHUE pacipeIesICHUH.
['enepanpHas COBOKYITHOCTb U BBIOOpKA.
YacroTa 1 BeposITHOCTh. OnpeneneHue MmoHsATHs “‘BEPOSITHOCTD .

O N O WNE

@yHKIMS pacHpeneneHuss U IIOTHOCTh BEPOSTHOCTA HENPEPHIBHOW CITydaii-
HOW BEJIMYUHBL.

9. BeposTHOCTh mMoONajgaHus 3HAUYECHUS CIy4dailHOM BEJIMYMHBI B 3a/JaHHBIN WH-
TepBaJl.

10. Cpennee apudpmMeTHIECKOE U €T0 CBOMCTBA.

11. Moaa u meauaHa.

12. KBanTumnm.

13. Pazmax BappupoOBaHus, CpeAHAS aOCOMIOTHAS M CPEIHSS OTHOCUTENbHAS TOY-
HOCTb U3MepeHUs, KO3P(OULIMEHT BapUaluu

14. lucniepcust U cpeHEKBaApaTHUecKoe oTKIIOHeHHe. [loHsTHE 0 Yncie crermne-
Hell cBOOOIbI.

15. Ommbka penpe3eHTaTUBHOCTH CPETHETO apuMETHUECKOTO.

16. HopmanbHOeE pacnpeieiieHne U ero (PyHKIHSI IIIOTHOCTH BEPOSITHOCTH.

17. JloBepUTENbHBIN HHTEPBAI U TIOBEPUTEIHHAS BEPOSTHOCTD.

18. BeruncieHne BhIpaBHUBAIOMIMX YaCTOT IS alMIPOKCHUMAIIUN AMITUPUIECKOTO
pacnpeeneHuss HOpMaJbHbIM.

19. CraTuctrueckue rumoTe3bl.

20. Kputepwuii cornacus [lupcona.

21. AcummeTpust B DKCIIeCC.

22. CTaTUCTUYECKUE KPUTEPUH BHIOPAKOBKH JTaHHBIX.

23. JloBepuTeNnbHbBIE TPAHULIBI JJI1 CPEAHETO apUPMETHUECKOTO.

24. CpaBHEHUE BBIOOPOYHOTO CpPEIHEr0 apU(PMETUYECKOTO C TEOPETHUYECKU
IpeanogaraeMbiM CPeIHUM.

25. CpaBHEHUE CpeIHUX apU(PMETHUYECKUX JBYX HE3aBHCHMBIX COBOKYITHOCTEM,
UMEIOLINX Pa3Hble AUCTIEPCHUH.

26. CpaBHEHHE CpeIHUX apU(PMETHUYECKUX JIBYX HE3aBHCHMBIX COBOKYITHOCTEH,
MMEIOIINX OJINHAKOBBIE TUCIIEPCHUH.



27. Henapamerpuueckue kputepuu MaHHa-YUTHU, 3HaKoB, BaH-nep-BapneHa,
Y UIKOKCOHa.

28. CpaBHeHHE BRIOOPOYHBIX JUCIIEPCUI C MOMOIIBI0 KpuTepus duiepa.

29. OueHka OTHOPOAHOCTH pAJa TUCTIEPCHIA ¢ TOMOIIBbIO KpuTepusi baptiera.

30. Onpenenenne o0beMa COBOKYMHOCTH, OOECIIEUMBAIOIIEIO MOIyYEHUE Cpe-
Hel apuMeTHyecKon ¢ 3aJJaHHON MOTPEITHOCTHIO.

31. O0wiee mpeacTaBieHUE O 3ajladyax W MPHUHIMIAX JUCIEPCHOHHOTO aHaIM3a.
VYcnoBust npuMeHEeHUs AUCTIEPCUOHHOTO aHAIU3a.

32. TexHUKa BBIYMCICHUN M UHTEPIpETAlHs Pe3yJbTaTOB MPHU TUCIECPCUOHHOM
aHanm3e 0HO(AKTOPHOTO KOMILIEKCA.

33. HemapameTtpuueckre aHaIOTH JUCTIEPCUOHHOTO aHAIIH3A.

34. KoapduumeHT Koppensunu, ero BHIYMCIECHUE, OIICHKA 3HAYMMOCTH U UHTEP-
npeTanusi.

35. Henapametpuyeckue Kod(pPUIUEHTH KOPPEIISIIUH.

36. CiocoObl HAXOKIEHUS MapaMeTPOB NPSIMOIMHENHOMN perpeccum.

37. OueHka 3HAYMMOCTH TMapaMETPOB ypPaBHEHUS MPSIMOJUHEHHONW pEerpecCcHu.
JloBepuTenpHas 30Ha NPAMOJIUHEWNHON PErPECCUM.

38. CtpykTypa 1 Kiaccu(uKaims MaTeMaTHIECKIX MOJIETICH.

39. O01ue cBOMCTBAa MOJICIICH.

40. ITogxopl K MATEMATHISCKOMY MOJISTUPOBAHUIO OMOJIOTHICCKHUX MTPOIIECCOB.

41. CucTeMHBIN aHAIHN3 — CTPYKTYpa U ATaIbl TPOBEICHHUS.

42. CxeMa M3yuy€HUsl CIIOKHBIX JAMHAMUYECKUX CHUCTEM METOJIOM MaTeMaThye-
CKOTO MOJICIIMPOBAHUSI.

43. DTambl MOCTPOSHUS MOJIEIICH.

Kpurtepuii oieHKHM BOIIPOCOB K 3a4eTy

Bans! (pedTHHTOBOI OLIEHKH) OneHka 3a4era TpeboBanus k chopMUPOBAaHHEIM KOMIETCHIIUSIM

60-100 3auTeHo BBICTABIISIETCS CTYACHTY, €CIM OH YCBOMJI IIPOTPaMM-
HBII MaTepHaJl, NCUEPIIBIBAIOIIE, TOCIIEI0BATENBHO,
YETKO U JIOTMYECKH CTPOWHO €ro M3JIaraer, MpaBUiIbHO
MIPUMEHSIET TEOPETUIECKUE MOJIOKEHHS TIPH PEIICHUH
MPaKTUYECKHUX BOIPOCOB U 3a71ad, BJIafeeT HeOOXOaH-
MBIMH HaBbIKAMH M IPUEMaMH UX BBITIOJIHEHUSI.

0-59 He 3aureno BBICTABIISIETCS CTYAEHTY, KOTOPBIN HE 3HAET 3HAYH-
TEeNBHOM YacTH NPOrpaMMHOTO MaTepHaia, JOMyCKaeT
CYIIECTBEHHbIE OIINOKH, HEYBEPEHHO, C OOJIBIIMMHU
3aTpyJHEHUSIMU CIIPABUJICS C KOHTPOJIBHBIMU paboTa-
MH

OueHouHbIe cpeAcTBA AJs TEKYyLel aTTecTalun




KonTtpoJsbnas padora
BapuaHThI JaHHBIX 1] KOHTPOJILHBIX PA0OTHI.

1. KoHmeHnTpaius MOHOB aMMOHHS (MKI/T) B 3aymBe YWCTHI HA pa3sIWIHBIX

CTaHIIMAIX:

0,58 1,13 1,78 19 0,95 0,65 1,29 2,93 0,73 3
0,06 2,83 1,28 11 1,25 1,31 0,91 0,74 0,75 1,8
1,73 0,96 0,23 0,8 1,37 0 1,04 0,77 0,75 0,24
0,82 2,41 0,98 1,31 0,71 0,77 1 0,74 0,87 2,3
2,15 3,27 0,54 1,6 0,89 0,6 1,22 0,49 1,11 3
1,72 1,46 0,5 0,77 0,71 0,71 1 0 0,89 2,4
0,87 3,25 1,41 0,83 1,19 0,95 2,17 0,33 1,17 2,3
1,97 3,22 0,43 1,31 1,01 1,31 2,28 0,53 2 2,8

1,7 1,98 0,37 0,65 2,38 0,8 0,13 0,56 19 0,8
3,67 1,67 0,7 1,01 2,56 0,74 0,37 0,56 3 3

2. Buomacca (r/m?) Ctypka cuMnaTHOro Ha 100 KOHTPOIBHBIX MIIOMANKAX:

0,16 3,66 12,3 7,44 2,21 0,5 0,94 0,52 0,06 0,33
0,05 10 0,44 6,5 1 0,66 0,13 0,18 0,12 0,03
1,7 5 3,89 52 0,15 0,03 0,03 0,18 0,15 0,09
04 115 55 5,57 0 0,16 0,13 0,27 0,09 0,18
5,83 12,7 191 5,6 0,44 0 0 0,09 0,12 0,42

7,23 3,53 0,38 5,32 0,56 0,03 0,01 0,03 0,18 0,39

0,25 14,3 0,63 3,97 4 0 0,03 0,24 0,24 0,49
4,67 13,7 0,13 2,25 0,97 0,25 12,3 0 0,09 0,21
9,9 4,25 0,59 0,43 5,63 0 0,12 0 0,12 0,24

0 14,2 0,53 0,34 1,34 0,34 0,21 0,03 0,24 0,06

3. IIpoextuBHOEe TOKphITHE (%) 3bINKaps xkentuctoro Ha 100 KOHTPOJIBHBIX

TJIOMIaAKaX:
29,24 29,2 41,7 8 92 11 24,9 26 11,7 7,3
38,01 32,2 5,12 26 10 2,9 18,3 15 37 39
20,47 32,2 30 8,8 57 8 0 0 43,9 2,2
70,18 2,92 16,1 8,8 35 37 8,04 26 12 0
8,77 5,85 0 23 24 5,9 10,2 0 2,92 73
8,77 2,92 77 2,2 25 31 23,4 12 0 0




2,92 14,6 8,04 8,8 11 13 0 59 5,85 20

35,09 143 16,1 52 0 0 4,39 0 17,5 4,4
8,77 40,9 49 0 18 25 2,92 0 0 61
5,84 20,5 16,1 0 0 34 20,5 67 38 0

KpuTepuii oieHKH BONPOCOB K KOHTPOJIbHBIM padoTam

Ommemxka "Omauyno"
1. Pe3ynpTaT npeiocTaBieH NOJHO U MPABUIIBHO.
2. Matepuan npoaHaJM3UpPOBAaH M M3JOKEH B ONPEICICHHON JIOrMYECKOi
IIOCJIEIOBATEIBHOCTH, JIUTEPATYPHBIM S3BIKOM.
Ommemxa "Xopowo"
1. Pe3ynbTaT noiay4yeH NOJIHO U MPAaBUIIBHO.
4. Jlony1ieHbl HECYIIECTBEHHbIE OIIMOKH.
Ommemxka "Yooenemeopumenvro"
1. IIpenocraBiieHa TOJBKO YaCTh PE3yJIbTATOB.
2. JonyuieHbl OIIMOKY U HETOYHOCTH B pacuérax.
Ommemxa "Heyodosnemseopumenvro"
1. HeBbINOIHEHHAS CYLIECTBEHHAS YaCTh PaOOTHI.
2. He momyueH pe3ynbTaT Ha 3HAUMTENBHYIO YacTh BO 3aJlaHUN, HMEIOTCS
CYILLECTBEHHbIE HEJOYETHI.

TecToBBIE 3a1aHUA

JIONUIIUTE WA JAWTE ONPEJEJEHUE:

1. MaTeMaTH4eCKHUe MOJAEIH CO3AAI0TCs B pE3yJIbTaTe MPOBEICHHUS

AKCIIEPUMEHTOB W 00pabOTKH MX PE3yIbTaTOB METOJIAMH MaTEeMAaTHUYECKOW CTATUCTHUKH.

2. Jlnst HopMalibHOTO (PYHKITMOHUPOBAHUS 0OBEKTOB YPOBHSI HEOOXOUMO,

9TOOBI YCIICITHO JIEUCTBOBAIH OOBEKTHI O0JIee YPOBHSI, HO HE HA00OPOT.

3. HpI/IHI_[I/Il'I HHBAapUaHTHOCTHU MOACIHN 3aKJII0O49acTCA B TOM, 4qTo




4. KadecTBEeHHAas CTPYKTypa MOJICIIH OMKMCHIBAET

5. Moaenb — 310

OBBEJUTE KPYKKOM HOMEP IMMPABWJIBHOI'O OTBETA!

6. CnoxxHocts MoaenupoBanus AeiictBust OC Ha opraHu3M o0yCIIOBJICHA, PEXK/IE BCETO, €€
1) uepapXu4HOCTHIO 3) monmu¢pakTOPHOCTHIO
2) HE3aMKHYTOCTBIO 4) MTHEPIIMOHHOCTHIO

7. Ilpotiecc MOICTMPOBAHUS BKIFOYACT CTAIHU

1) popmanu3zanmu, MOICIIMPOBAHUS U HHTEPIPETALIUH

2) dopmyarpoBaHus MpoOIeMbl, popMaTU3aIMy, MOJICITUPOBAHUS U HHTEPIIPETALIUH

3) bopmynupoBanwus poOIEMbI, pa3padOTKU MOJCIH, (hopMaTr3aiuy, MOACTMPOBAHUS U UH-
TepIpeTanuu

8. Ctaaust HETIOCPECTBEHHON Pa3pabOTKH MOJENN 3aKII0YaeTCs B

1) MOrMKO-MaTeMaTHYECKOM OMMMCAHUU MOJICIUPYEMOM CHCTEMbI B COOTBETCTBUU C (OPMYJIH-
pyeMoii mpobaemoit

2) omMCaHUM MPOOJIEMBI U LIEJIel MOJICTUPOBAHHMS

3) onpenencHun K03)HUITUCHTOB YpaBHEHHI

9. llenoBas urpa — 3TO MOJIEb
1) aHanuTHveckas —3) UMHUTAIHOHHAS
2) croxacthueckas 4) sMImupuvecKast

10. UtoOn1 0OpaTHast CBsI3b B AHAarpaMMme Obljia MOJI0XKHUTENBHOM, YUCIIO «-» CBSI3€H B HEM
JIOJI’KHO OBITH

1) yeTHBIM 3) paBHBIM YHCITY TOJOKHUTEIBHBIX CBSI3EH

2) HEYCTHBIM 4) MeHbIIIE YUCIIA TTOJIOKUTEIIbHBIX CBSI3CH

11. Cwmpblca 3anaca 3a105k€H B KaTEropuu
1) ¢onna 3) wuH(POPMAIMOHHOH CBSI3U
2) ToTOKa 4) mnpeoOpazoBarens

12. CMBICIT CKOPOCTH 3aJI0KEH B KATErOPHH
1) ¢ouna 3) uHPOPMAIOHHO CBSI3U
2) TMOTOKa 4) mnpeobpaszoBaTeis

13. JIyist mporHo3a YUCACHHOCTH MOMYJISIIUU YpaBHeHHe MaibTyca MOXKHO HCIIOJIb30BaTh Ha
POMEXKYTKE BPEMEHU

1) 6eckoHeYHOM 3) KOPOTKOM

2) IOCTaTOYHO JUTUTEITHHOM 4) onpeneneHHOM

14. B TOTHCTHYECKOM YPAaBHEHUH JUHAMHUKN YHCICHHOCTH MOMyJsiiui K Ha3bIBaeTCS TOUKOM
1) paBHOBecus 3) ontumyma
2) MUHAMYyMa 4) makcuMyma



15. Tomynsamust HAXOAUTCS B CTAOUIBHOM COCTOSTHUM TIPH &

1) >0 4) >1
2) <0 5) <1
3) =0 6) =1

16. OcHoBHOE YpaBHCHHUEC JTUHAMUKH YUCICHHOCTH ITOITYJISAIINHN
D x(t+At)=x(t)+B-D
2) X(t+At) =x(t)+ (a— B)- x(t)- At

3) %:S-X
dt

17. Cxopoctu n3MEeHEHHs YUCIEHHOCTH BUIa B MoJiesid BonbTeppa oOpaliatoTcst B HOJb
1) B obsactu, nexkarlei Boiiie rpaduka 3) B Toukax rpaduka Ha ocu 0X
2) B Toukax rpaduka Ha ocu 0Y 4) B obacTH, jexaieil Hike rpaduka
18. B monenu Bonbreppa nepBblii BU BEIMPET KOTia
el &2 el &2

1) —>— 2) —<—
al o2 al a2

OBBEJUTE KPY)KKAMH HOMEPA ITIPABAJIbHBIX OTBETOB!
19. TpeboBanus1, npeabsBIsieMble K MATEMaTUYECKUM MOJIEISIM

1) HeompeneneHHOCTh 4) SKOHOMHUYHOCTh

2) yHUBEPCAIBHOCTh 5) BBIYHUCIUMOCTb

3) TouHOCTB 6) HarISIHOCTD

20.IIpaBriTbHBIC YTBEPXKACHUS 110 IUATPaMMe

AR_ZB/

ZEN

1) A — BHyTpeHHsIs IepeMeHHast 4) 3TO MOJIOKHUTENbHAS METIsI 00pATHOU CBS3U
2) A — BHEUIHSS NIepeMEHHAsI 5) 93To oTpHULATEIbHAs NETIIsl 0OPATHOM CBSI3H
3) D — BHyTpeHHSs IepeMeHHast 6) B amarpamMme HeT OOpaTHOM CBS3U

7) HabmogaeTcs SKCHOHEHIMAIBHBIN pocT C

21. Mopens Bosbreppa paccMaTpuBaet
1) BO3paCTHYIO CTPYKTYPY MOMYJISIIUH
2) r100abHYI0 MUPOBYIO JHHAMHKY

3) KOHKYpEHTHBIE OTHOILICHHUS

YCTAHOBUTE COOTBETCTBUE

4) B3aMMOJICHCTBHUE JIBYX BUJIOB
5) MMHAMUKY TTOMYIISIIIH
6) OTHOLICHHUS «XUIIHUK-KEPTBA»

Buowv mamemamuyeckux mooe-
22. Ipusnaxu xnaccugpuxayuu .
netl
1) Xapaktep 0TOOpakaeMbIX CBOWCTB 00bEKTa a)  AlropuTMHYecKHe
2) Crioco0 mpeicTaBIeHUs CBOMCTB 00BEKTa b)  UmwurarnmonHbe
3) Crioco6 noxyueHust MOJCIIH c)  CrpykTypHBIC



d)  Teopermueckue
e) OyHKIMOHATBHBIE
f) OMnupuyecKue

OTBeTHI: 1- P 2— i 3—
23
Jluaepamm Cooeporcanue
a
1) A>"B a) gem Oonbure 4, TeM Gonbiie B e) eciau A UCTUHHO, TO B UCTUHHO
2) A>B b) uem Gobire 4, TeM MeHbIIE B f) ecnmu A uctuHHO, TO B 10KHO
C) 4em MeHble 4, TeM OoJibliie B, g) eciu 4 JIO)KHO, TO B HCTUHHO
d) yem mMeHbIIe A, TEM MeHbIlE B h) eciu 4 1105kHO, TO B T0XKHO
OtBethi:1 — ;o 2-—

YCTAHOBUTE NPABUJIBHYIO MMOCJEJOBATEJIBHOCTD!

33. Pacrnomoxute MOJEIM IO CTENEHU BCEOOIIHOCTH (B TMOPSAIKE OT YAacTHBIX JO Oolee
001uX):

¢buznveckue
reOMETPUYECKUE
MaTeMaTH4eCcKue

34. Pacnonoxure HCEKOTOPBIC 3TAIlbI MOACIUPOBAHUS 110 MOPAAKY UX BBIITOJIHCHUA:
MMPOTrHO3UPOBAHUC

_____(opmynupoBaHue mMpoOIEMBI

_____ (hopmanuzanus MOJEIH

___ pa3paboTKa KOHIIENTYAIbHOW MOJIENH
_____TapaMeTpuyecKas UIACHTHPHKAIUSI
_____Bepuduranus paboThl MOAEIH

35. BrIBOA OCHOBHOI'O ypaBHEHHUS JUHAMMKH YHCICHHOCTH MOMYJISAUN

_ BBECTHU IOHATHE YACIBHOU CKOPOCTH IPUPOCTA

___ mepeiTu K npeaeny npu At—0

___ TIOJIYYUTh HENPEPBIBHYIO MOJEIIb

____ HaWiTH HapallleHHOE 3HAYCHHEe YMCIICHHOCTH 3a nepuoj (t+ At)

____ ONpenenuTh JuHEHHbIe GYHKIMU PUPOCTa POKIAEMOCTH U CMEPTHOCTH
____3aluKcHpoBaTh MOMEHT BpeMeHU t U 1aTh emy npupaiienue At

____ ONIpPENENuTb CPEAHIOI CKOPOCTh U3MEHEHMSI YUUCIIEHHOCTH 3a nepuof At



KpuTtepumn onieHKH TeCTOBBIX 3aJaHUI

Ommemxka "Omauuno”
Bri6pano 100-86 % npaBuUIbHBIX BApUAHTOB OTBETOB.

Ommemxa "Xopowio"
Bri6pano 85-76 % mpaBUIIbHBIX BAPHAHTOB OTBETOB.

Ommemxka "Yooenemeopumenvro”
Bri6pano 75-51 % mpaBUIIbHBIX BApHAHTOB OTBETOB.
Ommemxka "Heyooenemeopumenvro"

Bri6pano 50 % u MeHee MpaBUIIbHBIX BAPUAHTOB OTBETOB.



