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ABSTRACT

Specialist’s degree in 10.05.01 Computer Security

Specialization “Mathematical Methods for Information Security”

Course title: Numerical methods and mathematical modeling

Variable part of Block, 4 credits

Instructor: Kornyushin P.N.

At the beginning of the course a student should be able to:

« the ability to correctly apply in solving professional problems the apparatus of
mathematical analysis, geometry, algebra, discrete mathematics, mathematical logic,
theory of algorithms, probability theory, mathematical statistics, information theory,
number-theoretic methods (OPK-2).

Learning outcomes:

e (OPK-7) the ability to take into account modern trends in the development
of computer science and computer technology, computer technology in their
professional activities, to work with software tools for general and special purposes

e (PC-4) the ability to analyze and participate in the development of
mathematical models of computer systems security

e (PC-7) the ability to conduct an analysis of design solutions to ensure the
security of computer systems

Course description:

The content of the discipline covers the following range of issues: the purpose
and value of mathematical modeling and optimization, the definition and
classification of models. The main stages of mathematical modeling, decision-making
methods, linear programming, a simplex method for optimizing multidimensional
problems.

Main course literature:

OcHoBHas JuTEparypa

1. TTon6enbckuit, B.B. Kypc nporpammupoBanusi Ha sizbike Cu [DAEKTpOHHBIN
pecypc] : yueonuk / B.B. [log6ensckuii, C.C. ®omun. — DnekTpoH. gaH. — MockBa
: AMK TIlpecc, 2012. — 384 ¢. — Pexxum goctymna: https://e.lanbook.com/book/4148

2. Kammmpun, N.1O. Ot Cu k Cu++ [DnekTpoHHbIN pecypc] : yuebHoe mocodue /
N.10. Kammpun, B.C. HoBuukoB. — DnekTpoH. gaH. — Mocksa : ['opsiuast TuHUs-
Tenexom, 2012. — 334 c. — Pexxum noctyma: https://e.lanbook.com/book/5161

Form of final control: exam.



AHHOTaUMs K pado4eil mporpaMMe JUCHUILINHBI

«YncjieHHbIE METOABI H MATEMATHICCKOC MOJICJITHPOBAHHUEY

Kypc yuebHON nucuurmimHbl «YuCICHHBIE METOIbI W MaTeMaTHYeCKOe
MOJICITUPOBaHUE» MpeaHa3HAuYCH 11 00yueHus CTyJeHTOB crernuaibHoctu 10.05.01
«KommproTepHass 0€30MacHOCTbY», crenuanu3anus «MaTeMaTH4ecKue METObl
3aIUTHl HHPOPMAIIMW» U BXOJIUT B COCTAB NHUCIMIUIMH BHIOOpA BapUAaTHBHOMN YacTh
yueOHoro miana b1.B.JIB.1.1.

OO6mas Tpy10€MKOCTh OCBOEHHUS TUCIUIUIMHBI cocTaBisieT 144 yacoB (4 3.e.).
VY4eOHBIM TUIAHOM MPETyCMOTPEHBI JIEKIIMOHHBIC 3aHATUS (36 yac.), MpaKTUYECKue
3ansaTHs (36 yac.), camocTosiTesnbHas padoTa (45 vac.), MOATrOTOBKa K 3K3aMmeHy (27
yac.). Jlucuumiuna peanusyercsa Ha 2 kypce B 3 cemectpe. dopMa KOHTpOJIS 1O
JUCLUIUIMHE — K3aMEH.

JNucunmuinHa «YHCIEHHbIE METOJbl U MAaTeMaTHYECKOE MOAECIHUPOBAHUE»
JIOTUYECKU U COJIepKaTeIbHO CBSI3aHA C TaKUMHU KypcaMu, Kak «MaTeMaTuueckui
aHanu3», «Anredpay, «I'eoMeTpus.

Conepxanve TUCHUIUIMHBI OXBAThIBACT CIEAYIONIUMN KPyr BOMPOCOB: IIETb U
3HAQUEHUE MaTEeMaTUYECKOro MOJICTIMPOBAHUS W ONTHUMHU3AIMUU, ONPEACICHUE H
kinaccudukanmsa mojeneil. OCHOBHBIE 3Tanbl MaTeMAaTHYECKOTO MOJICTUPOBAHMS,
METOJbl TPUHSATHS PEIICHHUM, JIMHEHHOE MPOrpaMMHUPOBAHUE, CHUMILIEKC-METO/I
ONTUMHU3AIM MHOTOMEPHBIX 3aad.

JucuuminHa ~ HampaBieHa ~ Ha  (QopMHpoBaHHE  OOIIEKYJIBTYPHBIX,
o01enpodecCHOHATBHBIX U MPO(HECCHOHAIBHBIX KOMIIETEHIIUNA BBITYCKHUKA.

Heapr wu3yueHuss aucuUIUIUHBL «CHUCTEMBI HMCKYCCTBEHHOTO HWHTEIUICKTa»
3aKJIIOYAIOTCS B O3HAKOMJICHWU CTYIEHTOB 2-TO Kypca C OCHOBHBIMU pasjeiiaMu
BBIYMCIIUTEILHON MaTEMaTHUKH, METOJOJIOTUU MOJICTTMPOBAHUS, a TAKXKE C PA3BUTHUEM
HaBBIKOB TPOTPaMMUPOBAaHUS 3aa4 BIUUCIUTEIIBHOW MaTEMATUKU Ha si3bike CH++.

3agaum:

-TIpUOOPETEHNE MPOYHBIX 3HAHUN B 00JIACTH JAHHOW TUCIIUATIIINHBI,

-IpUOOpETeHNE MPAKTUYECKUX HABBIKOB B 00JIaCTH, OINpEAeNieMOd OCHOBHOM
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LENBIO KypCa;

-IIpUOOpETEHNE 3HAHUN O PA3TUYHBIX METO/IaX BHIYMCIUTEIbHON MaTEMaTHKH.

JUist  ycmemHoro W3y4eHHs JAUCHUIUIMHBL  «YHCICHHBIE METOAbl U
MaTeMaTHYECKOe MOJICTUPOBAHUEY Y 00YUArOMIMXCS JOJHKHBI OBITh CPOPMHPOBAHBI
CIICAYIOIINE IPEIBAPUTEIbHBIE KOMIIETCHIINH

J CIIOCOOHOCTh KOPPEKTHO MPUMEHSTH NPU PEHICHUH MPO(ECCHOHAIBHBIX
3aJa4 anmapar MaTeMaTU4YecKOoro aHaiau3a, TeOMETpHUH, anreOphl, IUCKPETHOU
MaTEeMaTHKH, MaTEMaTHYE€CKON JIOTUKH, TEOPUHU aJTOPUTMOB, TEOPHH BEPOSITHOCTEM,
MaTeMaTUYECKON CTaTUCTUKU, TEOPUHU MH(OPMALIMU, TEOPETUKO-YUCIOBBIX METOOB
(OIIK-2).

B pe3ynbrare uzyueHus: JaHHOW TUCUHUIUIMHBI y 00y4arommxcs GopMUpyoTcs
cieayomue  oOmenpodeccuoHalibHble,  MPO(ECCHOHAIBHBIE  KOMIETEHIIUU

(3J1eMEHTBI KOMIIETEHIIH).

Kon u dpopmyaupoBka
(bopmy:tp Jtansbl GopMUPOBAHUA KOMIIETEHINH

KOMIIeTeHIIUH

(OIIK-7) CIIOCOOHOCTh NepeueHb MIPOTrPaMMHOTO obecrieueHus
YUYUTHIBATh  COBPEMEHHBIE | 3HAeT MHTETPUPOBAHHON Cpesbl pa3pabOTKU I peanu3aluu
TEHICHITNH Pa3BUTHS MaTeMaTHYECKOW MOJIEIIH.

nH(OPMATUKU u

pa3pabaTbIiBaTh IIPOrpaMMBbI (moamporpammsl),

BBIUHCIIUTEIHOW  TEXHHKH, | Y MEET
¢ c 0 © > peannu3yroIIKe 3T YUCIEHHBIE METOBI.

KOMITBIOTEPHBIX TEXHOJOTHUI
B CBOEH mpodecCHoHAIbHON
NesITeNbHOCTH, pPaboTaTh C
MPOrPaMMHBIMH CpPEACTBAMH
0o0IIero W CHEHHAIILHOrO

HAaBBIKOM HCIIOJb30BAaHUSl UHUCIEHHBIX METOAOB H
Brnaneer |peanusyrommx uX nporpamm  (IOJIpOrpamMm), Jjs
penieHus GU3NUECKUX 3a1a4.

Ha3HAYCHUS

(TTIK-4) CIOCOOHOCTh nepeyeHb MPOrpaMMHOTO 0OecreyeH s, KOTOPOe MOXKET
IIPOBOJUTH aHaIu3 CIEN- OBITh HCIOJB30BAHO JJIsI pa3pabOTKU MaTeMaTHYeCKOM
y4acTBOBaTh B pa3paboTke MoJieid  0€30MaCHOCTH  3alUINAEMbIX KOMITBIOTEPHBIX
MaTeMaTHUeCKHuX  Mojeiei CHCTEM.

6e30macHOCTH

MPOBOJIUTHh aAHAJIM3 W YYacTBOBaTh B pa3paboTke
Ymeer MaTeMaTHUYECKUX Moaenen 0€30IaCHOCTH
KOMHI)IOTepHBIX CHUCTECM.

KOMITIBIOTCPHBIX CUCTCM

HABBIKOM TMPHMEHEHHsS TPUEMOB OIICHKH aJIeKBaTHOCTH
MaTEeMaTHYeCKON Mojenu Oe30MacHOCTH H  BCEro
npouecca  MoaenupoBaHus.  HaBplkoM  co3paHus
MIPOTPaMMHOTO obecrieueHus, 00ecTeunBaroIero

Bnaneer




CO3JaHie MaTeEMaTHYECKOH MOIENN OE30IIaCHOCTH.

(IIK-7) CIIOCOOHOCTh IIOJXOJbl MCIIOJIB30BAHHUA COBPEMEHHBIX METONOB JUIS
IIPOBOJIUTH aHayu3 | 3HaeT pEILIEHUs HAyYHBIX U IPaKTUYeCKUX 3aaa4. CI0XKHOCTH U
IIPOCKTHBIX  PEUICHUH IO OTpaHUYEHUS, CBA3AHHBIE C KOMIIBIOTEPHOM TEXHUKOM.
0becredeHHIo paspabarbiBaTh  (OpMajbHbIE  MOJENM  IMOJUTHUK
SAlHUIICHHOCTH 0€30IaCHOCTH, IOJUTHK yIpaBJIEHUS JOCTYIIOM H
KOMIIBIOTEPHBIX CHCTEM Ymeer

UHPOPMALIMOHHBIMA ~ TOTOKAMHU B KOMIIBIOTEPHBIX
CUCTEMAX.

HABBIKOM  KCIOJb30BAaHUS  METOJIOB  HCCIICIOBAHHS
MpeAMETHOM 00JIacTU W CcOCTaBlieHUus (popmanbHOM
MOJICJIU MOJTUTHKUA 0€3011aCHOCTH, TIOJIUTUKH YIIPABICHUS
JIOCTYTIOM.

Bnaneer

Jlist hopMHUpOBaHUS BBINICYKA3aHHBIX KOMIIETCHIIMA B paMKaxX JUCIUIUIAHBI
«CucTeMbl HMCKYCCTBEHHOTO HHTEIUICKTa» MPUMEHSIOTCS CIEAYIOIMINE METObI
aKTUBHOTO/ MHTEPAKTUBHOIO OOYYEHUS: MHTEPAKTHUBHBIE M MPOOJIEMHBIC JIEKIIUH,
JCKIMK-TUAIorTH, paboTa B MajblXx TpYyIIax, MeToaA OOydYeHHs B Mapax.
Hcnonb3yemble olieHOYHbIC cpeacTBa: codecenoBanue (OY-1), komtoksuym (OY-2),

nadoparopubie padoTsl (ITP-6), koncmekt (ITP-7).

|. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOMN YACTH
KYPCA

Jleknuonuble 3ansaTus (36 yac.)

Tema 1. Pa3nocTHble ypaBHeHus (4 yac.)
1.1. Cerounble GyHKIIMH
1.2. Pa3HOCTHBIE YpaBHEHHUS
1.2.1. YpaBHEeHuUE epBOro NOpsIKa
1.2.2. YpaBHeHHE BTOPOTO MOPSAKA C TOCTOSHHBIMU KOAhDUITMEHTaAMH
1.2.3. YpaBHEeHHE BTOPOTO MOPSAIKA C IEPEMEHHBIMU KO3 DUITMEHTAMH.
3anauya Komm u kpaeBas 3agaua
1.3. Pemenrie pa3HOCTHBIX KpaeBbIX 3aj1a4 JJisl YypaBHEHUN BTOPOTO MOPsIAKa
1.3.1. Pemienne pa3HOCTHBIX KPAeBBIX 3a/1a4 METOJIOM ITPOTOHKHU
1.3.2. YcTOMUMBOCTh METOA TPOTOHKH
1.3.3. Pa3HOBUHOCTH METO/A TPOTOHKH
Tema 2. UncyeHHoe pelieHne ajJredpanyecKux U TPAHCUEHAEHTHBIX YPABHEeHU
(4 gac.)



2.1. 3amaya oteneHust KOpHeil
2.2. Merop utepanui
2.3. Merop utepanuii 11 CHCTEMbI YPaBHEHUM
2.4, [TpuHIMI CKAThIX 0TOOPaKEHUIMA
2.5. Meton xopa (CeKyluux) U METOJ JIeJICHUs TonojaM
2.6. Meton HeroToHa (KacaTeIbHBIX)
2.7. BprunciieHne 3HaueHU anreOpandeckoro moJIMHOMA U €r0 MPOU3BOIHBIX
2.8.Meton Jlo6baueBCKOTo HaX0XACHUS KOPHEH anreOpanyecKux MHOTOWICHOB
Tema 3. Teopus unTepnoauposanus (6 yac.)
3.1. 3agaun UHTEPIIONMPOBAHUSA B IMHEHHOM POCTPAHCTBE
3.2. HTEepnonsasunoHHbIN ToMMHOM Jlarpanxa
3.3. Ouenka octatoyHoro wieHa gpopmyisl Jlarpanxka. [Tonuaomer YeOrbimena
3.4. PazneneHHbIe pa3HOCTH, UX CBOMCTBA
3.5. UnTepnonsinmonnas ¢hopmyrna Herorona
3.6. KoHeuHble pa3HOCTH, NX CBOMCTBA
3.7.1lonsiTue 0 ueHTpaibHBIX paszHocTsAX. Popmynbl [aycca, beccens,
Oreperra, CtupauHra
Tema 4. YnucnenHoe uaTerpuposanue (4 yac.)
4.1. 3amaya npuOIMKEHHOTO BBIUMCIICHUS ONPEIEIICHHOTO0 HHTErpalia
4.2. Pa3nuyHbie MOJAX0/bI K BEIOOPY KBaJApaTypHBIX (popMyit
4.2.1. Ksagpatypuble (GopMyabl C HaWIydlIed TOYHOCTHIO JIJIst
JAHHOTO Kjacca QyHKUUN
4.2.2. KBagparypHslie (OpMYJIbl C HAUITYUIIIEH CTENEHbIO TOUHOCTH
4.2.3. NHTEepnoyIALMOHHbIE KBAaJIpaTypHbIe POPMYIIbI
4.3. KBanpatypusie popmyssl HeroTrona-Kotecca
4.4. Yactueie cinydyau popmyssl HetoTona-Kotecca
4.4.1. ®opmyna mnpsIMOYTrOJIbLHUKOB U 0000meHHas (opmyna
IPSIMOYTOJILHUKOB
4.4.2. ®opmyrna Tparenuu u 006001IeHHas popMyIia Tpanenuu
4.43. ®opmyna Cumricona (mapabon) u obobOmeHHas Gopmyna
Cumricona
4.4.4. Keangparypusie popmyisl ["aycca, UeOnimena, Ditnepa-MaknapeHa
4.4.5. O cXx0IUMOCTH KBAIPATYPHBIX MPOIECCOB
Tema 5. UncjieHHOe pellleHHe CHCTEM JIMHEHHBIX ajredfpanvyecKux ypaBHeHuii (6
qac.)
5.1. CucTteMsl JIMHEWHBIX aNIreOpanyecKux ypaBHEHHM
5.1.1. YacTHble ciydyan CUCTEM
5.1.2. OnepaTopHOo€ ypaBHEHUE MEPBOTO poaa
5.1.3. Ilpsimble ¥ UTEPALTMOHHBIE METOBI
5.2. IIpsimbie MeTOIBI
5.2.1. Meton I'aycca
5.2.2. MeTroa KBagpaTHOrO KOPHS
5.2.3. Cea3b MeTona ["aycca ¢ pa3noXeHUeM MaTpUIlbl HA MHOKHUTENH
5.3. UtepalilnOHHBIE METOBI
5.3.1. Meron urepauuit



5.3.2. Meton 3ennens
5.3.3. MeTtoa penakcaiuu

Tema 6. YiayuluieHue cCX0AUMOCTH YHUCJIOBBIX M PYHKIMOHAJIBHBIX PSAA0B (4 4ac.)
6.1. OOmias mocraHoBKa 3a1a4n
6.2. Xectkue u ruOKHE pas3IoKEeHUs
6.3. Metox sxkonomu3anuu JlaHmoma
6.4. T-mporiecc Jlanmormra
6.5. MeTo/pl 3aMeHBI IS YAYUIIEHUSI CXOJIUMOCTH PSIIOB

6.5.1. Meton Kymmepa ju1st yaydieHus: CXOJIUMOCTH YHUCIIOBBIX PSIIOB

6.5.2. Meton AGens-Diiepa s yAYYIICHUS CXOJAMMOCTH CTEIIEHHBIX
psIIOB

6.5.3. Meton KpsbinoBa TS YIIy4LIEHUS CXOAUMOCTH
TPUTOHOMETPHUUECKUX PSAT0B Dypbe

Tema 7. OcHOBHBIC NIPUHUMUIIBI MOAEJIUPOBaHNS cucTeM (8 yac.)
7.1. IIpyHOMIBI CUCTEMHOTO MOAX0/1a B MOAEITUPOBAHUU CUCTEM
7.2. O01as xapakTepucTHKa MPoOIeMbl MOJICTTUPOBAHUS CUCTEM
7.3. Kinaccudukanus BUA0B MOJACIUPOBAHUS CUCTEM
7.4. MaTtemaTH4eCKHE CXEMBbI MOJIEIIMPOBAHUS CUCTEM

CHCTCM

7.4.1. OCHOBHBIE MOJIXOABI K IMOCTPOCHUIO MAaTEMaTHUYECKHX MOJEIEH

7.4.2. HenipepbIBHO-Ae TEpMUHUPOBaHHBIE Mo ieTu(D-cxembr)
7.4.2. luckpeTHO-IeTepMUHUPOBaHHbIE MOeNHU (F-cxembr)
7.4.3. luckpeTHo-cToxacTuueckue moaenu (P-cxemsr)

7.4.4. HenpepsiBHO-cTOXacTHUECKHE MOJIeH (Q-CXeMbl)
7.4.5. O6001eHHbIe MOIETH (A-CXEMBI)

Il. CTPYKTYPA U COJAEP KAHUE MPAKTUUYECKOM YACTHU KYPCA

IpakTHyeckue 3ansaTus (36 yacos)

Hanucanme w ommanka mnporpamMmbl Ha sA3pike  CH++ «Pemenue
anre0pandeckoro ypaBHEHUS METOJaMU XOP/I U KacaTelbHBIX» (6 yac.)
Harnncanue u otiiagka nporpammsl Ha sizbike C++ «IlocTpoeHne noamHoma
Jlarpanka» (6 uac.).

Hanucanue u otnagka mporpammbl Ha si3bike C++ «Pemenue cuctemsl
ypaBHeHu# MeTonoM ["aycca» (6 yac.).

Hanncanue wu otTiaaka mnporpamMbl Ha si3eike C++  «UucnenHoe
WHTETPUPOBAHUEC METOJAaMHU MPSMOYTOJBHUKOB, Tparenui, napadon» (6
qac.).

Hammcanne m ornaaka mporpamMmsl Ha s3bike CH++ «llomck akcTtpemyma
(GYyHKIMM ~ MHOTMX  NEPEMEHHBIX  METOAOM  Ae(OPMHUPOBAHHOTO
MHOTOIpaHHUKa» (6 4yac.).

Hanncanne n ornanka mporpaMmsl Ha s3blike C++ «Pemenue cuctemsl

nuddepeHranbHbIX ypaBHeHUM MeTo1oM PyHre-Kytray (6 yac.).
8



I1l.  YYHEBHO-METOANYECKOE OBECHHEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIINXCA

TeMbl caMOCTOATENBLHOM PA0OTHI

Tema 1. (4 gac.)

PasHocTHBIE ypaBHEHUSA

Tema 2. (4 gac.)

YuclieHHOE pelleHre anreOpanyeckux U TpaHCUEHACHTHBIX YPAaBHEHHIM
Tema 3. (6 ygac.)

Teopust UHTEPIIONUPOBAHUS

Tema 4. (4 vac.)

YuciieHHOE HHTErpUPOBaHUE

Tema 5. (6 vac.)

YucneHHoe pellieHre CUCTEM JIMHEWHBIX alreOpandeckux ypaBHEHUN
Tema 6. (4 vac.)

VYydiieHne cXoAUMOCTH YUCIIOBBIX U (PYHKIIMOHAJIBHBIX PSAOB
Tema 7. (8 vac.)

OCHOBHBIE PUHLIUIIBI MOJIETUPOBAHUS CUCTEM

Tema 8. (18 gac.)

3ajaya moKrcKa IKCTPEMYMOB (PYHKIIMI MHOTHX NIEPEMEHHBIX

Tema 9. (18 yac.)

MeTtonb! pemienus cucrteM qudepeHurnanbHbIX ypaBHEHUI

V. KOHTPOJIb JOCTUXKEHUWS IIEJIEM KYPCA

O1eHOYHBIE CPECTBA - HANMEHOBAHHE
Ne KonTtponupyemsie paznenst / | Kompl u 3Tansl GopMHpOBaHHS N
/1 TEMBI JUCIUILTHHbI KOMIIETCHIIMH TCKYIIHH [pOMEKYTOTHAS
KOHTpPOJIb arTecTanus
3HaeT cobecenoBaHne
(OY-1) komnoxsuym | 1-10
OIIK-7 (0Y-2)
1 |Pasnen I. Beenenne T1K-4
yMeeT nabopaTopHEIC 1-10
IIK-7 pa6otsr (ITIP-6),
BJajieeT koucrekT (TIP-7) 1-10
3HaeT cobecenoBaHne
11-7
OIIK-7 (0OV-1) 3
2| Paspen II. Ocnosnoit EE_‘; yMeeT komtoksuyM (OV-2) | 11-73
BIaJceT koucrekT (TIP-7) 11-73

KonTposbHbie padoThI
9
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Pacuer 6mHOMUATBHBIX KO3()PHUIIMEHTOB MpU OONBIINX 3HAUYECHUAX N, M.

2. llomyyeHue UWHTEPHOISIMOHHON ¢opmyisl  HploTOHa — pa3nUYHBIMU
CIIOCOOAMH.

3. Hamumcanue 3¢ ¢dexTuBHOIM MpOorpaMMbl IOMCKA MPOCTHIX YUCEIT.

V. CHUCOK YYEBHOM JIMUTEPATYPbBI U TH®OPMAIIMOHHO-
METOINYECKOE OBECIHHEYEHHUE AUCLHUIIJINHBI

OcHoBHas JuTEpaTypa

1. Tlon6enbckuii, B.B. Kypc mporpammupoBanuss Ha si3bike Cu
[DnexTponHbIi pecypc] : yueonuk / B.B. [Togoensckuii, C.C. ®oMHuH. — DIJIEKTPOH.
naH. — MockBa : JMK Ilpecc, 2012. — 384 c. — Pexum pocryna:
https://e.lanbook.com/book/4148

2. Kamumpun, N.JO. Ot Cu k Cut+ [DnekTpoHHBIM pecypc] : ydeOHOe
nocobue / W.IO. Kamupun, B.C. HoBuukoB. — DnekTpoH. gaH. — Mocksa :
lopsiuas  muuusa-Temexom, 2012. — 334 c¢. — Pexum  jgocrymna:
https://e.lanbook.com/book/5161

JlonmosiHUTEILHAS JIUTEpaTypa

1. ByitnaueB, C.K. IIpuMeHEeHHE YHCIEHHBIX METOJIOB B MAaTEMaTHYECKOM
MOJICIUPOBAHUU [DJEKTpOHHBINA pecypc] : yueOHoe mocobue / C.K. ByiinaueB. —
OnextpoH. gaH. — ExarepunoOypr : Yp®V, 2014. — 70 c. — Pexum nocrymna:
https://e.lanbook.com/book/98315

2. DKOHOMHMKO-MAaT€MaTHYECKHE METOAbl M MOJENH: KOMIIbIOTEPHOE
MojaenupoBanue: YueoHoe mocobdue / M.B. Opnosa, B.A. IlonoBHuKOB. - 3-¢ u31.,
nepepad. u gom. - M.: By3oBckuit yueOnuk: MHOPA-M, 2011. - 389 c. — Pexum
noctymna: http://znanium.com/catalog/product/324780

3. YUucneHHsle METOIbI U MpOoTpaMMUpoBaHue: YuedHoe nocooue / B./I.
Konnaes; [Tox pen. JL.I'. 'arapunoit. - M.: Ul ®OPYM: HUII Undpa-M, 2013. -
336 ¢. — Pexxum nocryma: http://znanium.com/catalog/product/370603

IIepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIUOHHON CeTH
«AnTepuer»

1. Kparkuit kypc ekt OCHOBbI MATEMATHUYECKOTO MOJICTUPOBAHUS
[DnekTpoHHBIH pecypc] — DneKTpoH. JaH. — Pexum goctyna:
https://www.intuit.ru/studies/courses/66/66/info
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2. DnexkTUBHBIN Kypc MaTtemaTuyeckoe MOJeIupoBaHue [DJIEKTPOHHBIN pecypc]| —
DaexTpoH. naH. — Pexxum moctyna: https://www.hse.ru/edu/courses/126223530

ITepeyenb UHGPOPMAUOHHBIX TEXHOJIOTHI
H NIPOrPpaMMHOI0 o0ecredeHust

[Mpumopckuit  kpait, 1. Bmaamsoctok, | 1) IBM SPSS Statistics Premium Campus
®dpynsenckuii p-H, Pycckmii Octpos, yi. | Edition. [TocraBimk 3A0
Askc m., a. 10, kopnyc D, ayn. D 5463, | [Ipornoctuueckue perienus. JoroBop DA-
Kowmmerotepusiii  knacc, ayautopus ans | 442-15 ot 18.01.16 mot 5. Cpok geiicTBus
IIPOBEICHUS 3aHATHH JIEKLMOHHOI0, | JOroBOpa 30.06.2016. JInuensus
MPAKTUYECKOTO M CEMHUHApPCKOTo THIMA, | 0ECCPOUHO.

IPYNIOBBIX U uHauBuAyanbHbIX | 2) SolidWorks Campus 500. IlocraBmuk
KOHCynbTaluii, tekymero «koHtpons U | Comua Bopkc P. Jlorosop 15-04-101 ot
IIPOMEXYTOUHOM aTTecTaluy. 23.12.2015. Cpox pgeWcTBUS JIOTOBOpA
15.03.2016. JIunen3ust 6ecCpovHO.

3) ACKOH Kowmmnac 3D v17. IlocraBmuk
HaBukowm. JloroBop 15-03-53 oT
20.12.2015. Cpok pgeiictBuUs J10TOBOpa
31.12.2015. JIuuensus 6ecCpovHO.

4) MathCad Education Universety Edition.
[TocraBuuk Codrt Jlaitn Tpeiin. JloroBop
15-03-49 ot 02.12.2015. Cpok peiicTBus
JIOroBopa 30.11.2015. JIunens3us
06eccpoyHo.

5) Corel Academic Site. ITocraBuuk Codr
Jlaitm Tpeiin. MoroBop DA-442-15 or
18.01.16 not 4. Cpok neicTBus JOroBopa
30.06.2016. JIunensus 3aKOHYMJIACh
28.01.2019.

6) Microsoft Office, Microsoft Visual
Studio. TlocraBuk Codt Jlaiin Tpeiin.
Horoop DA-261-18 ot 02.08.18 not 4.
Cpok neiictBus goroopa 20.09.2018.
JInuensus 1o 30.06.2020.

VI.METOOANYECKHUE YKA3ZAHUA
1O OCBOEHUMIO JUCHUMIIVINHBI

KonnuecTBo ayauTOpHBIX YacOB, OTBEIEHHBIX Ha HW3Y4YEHHE JAUCLHUIUIMHBI
«YucneHHble METO/IbI M1 MaTeMaTHYeCKOe MOJICIMPOBAHUEY, COCTaBIsAeT /2 yaca. Ha
CaMOCTOATENbHYI0 paboTy — 45 yacos. IIpu 3ToM ayauTopHas Harpy3ka COCTOUT U3
36 NEKIMOHHBIX YacoB U 36 4aCOB MPAKTUYECKHUX 3aHATHA.

OOyuaromuiics TOJIy4aeT TEOPEeTHUECKHEe 3HAHMS Ha JICKIMOHHBIX 3aHATHUSX,
HEOOXOJMMbIE JJIsi TOCTEAYIOUIEr0 BBIMOJIHEHUSI MPAaKTHUYECKUX 3aaaHui. B xome

INOATOTOBKHM K JICKIWAM OOJIXKHBI HMCIIOJIBb30BaTbCA HCTOYHHKHM K3 CIIMCKaA y‘-I@6HOI>i
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JUTEPATYPBHI.

CTyleHTy peKOMEHyeTCs NMPEIBAPUTENILHO FOTOBUTHCS K JIEKLIUU, UCIIONb3Ys
pecypcel U3 CHHUCKa, NPUBEAEHHOrO B paszzaene V, g 0Oojee KaueCTBEHHOTO
OCBOEHHUSl TEOPETHMYECKOI0 MaTepuaja, a TaKKe BO3MOXHOCTH 3a/aTh BOIPOCHI
IIPETOAABATEIIIO.

[Ipy MOAroTOBKE K MPAKTUYECKUM 3aHATHSAM TAaKXKe HEOOXOAUMO IMOBTOPHUTH
TeopeTHYecKnii Marepuai. [lpakThueckue 3aHATUS NPENCTABIIIOT COOOW 3alaHus
pPa3IMYHOrO THUIIA, HANPABICHHBIE HA MOJYyYEHHE OOYYAIOIIMMCS IPAKTHYECKUX
3HaHUU 1O TeMe. B pesynbTaTe BBINOIHEHHUS PAOOTHI CTYJIEHT MpPENOCTABIISET
IPEnoAaBaTeNto OTYET O MPOoJAETaHHONW padoTe, coaepKalluil CIeAYIONINE MyHKTHI:
1eNb paboThl, KPaTKUN TEOPETUUECKUI MaTepual, 3alaHue, X0/ padoThl, pe3yIbTaThl
Y BBIBOJIBI O MPOJIENIAHHOMN paboTe.

[IpomexxyTouHas ¢opma aTTecTauu — 3a4deT, 3K3aMeH. Bompockl K 3auery
(PK3aMeHy) COOTBETCTBYIOT Te€MaM, M3y4aeMbIM Ha JICKIIMOHHBIX 3aHATHAX. TaKkuMm
0o0pa3oM, IIPU CAMOCTOATEIBHOW IOATOTOBKE K 3K3aMEHY CTYAEHTY HEOOXOAMMO
BOCIIOJIB30BAThCSI KOHCIIEKTaMH JIEKIIUHM, a TAaK)K€ MHBIMHM MCTOYHHUKAMHU M3 CIIUCKA
JAUTEpaTypsl i OoJiee riyOOKOro MOHUMaHUs MaTepHaa.

VIl. MATEPHAJBLHO-TEXHUYECKOE OBECIIEYEHUE
JUCHMILIAHBI

IIpumopckuit Kpau, I. Bmagusoctok, | [Iomemenue YKOMIUIEKTOBAHO
@®pyH3eHckud p-H, Pycckuii OcTpoB, yi. AsIKC | cCelHManu3UpOBaHHOW  y4yeOHOM  Mebenbio
n, a1 10, xopmyc D, ayn. D 546a, | (mocagounsix mect — 15) O6opynoBanue:

Komnbrotepubiit  kmace, ayautopuss  ans | Kommbrotep (TBepIOTENbHBIH AUCK - 00bEMOM

MPOBEICHUS 3aHATUH neknuonHoro, | 128 I'b; xxectkuit quck - o6sem 1000 I'b; dhopm-
OPaKTUYECKOr0 U CEMHHApCKoro  THMa, | ¢pakTop - Tower; KOMIUIEKTYeTCsl KIIaBUaTypOH,
TPYIIIOBBIX M UHAVUBUIYAJIBHBIX KOHCYJBTALMM, | MBIIIBIO, MOHHUTOPOM AOC 12757Fm;
TEKYIIEro  KOHTPOJII M  NPOMEXYTOYHOW | KOMIUIEKTOM WIHYPOB 3J. NUTaHWs) MOJENb -
aTTeCTalUu. M93p 1
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[Tpunoxenue 1

MHWHHCTEPCTBO HAVKH U BBICILIETO OBPA3OBAHMS POCCHUIICKON ®EJEPALINN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIIETO 00pa30BaHUs

«/1aJIbHeBOCTOYHBIN (peaepaibHbI YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECCTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOIIIUXCA
o JMcuMIuvIinHe «UncjieHHbIe MeTOAbl M MATEMATHYECKOE MO/IeJIUPOBAHME»
CnenuansHocts 10.05.01 KomnbrorepHas 60€3011acHOCTD
cnenuanuzanusa «MareMaTndeckue MeTObl 3alUThl UHPOPMALTUN
dopMa NOATOTOBKH OYHAaA

BaaguBocTok
2019
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H.]IaH-rpa(])mc BBINIOJIHEHUSI CAMOCTOSITEIbHOM paﬁoTLI o JTMCIOMIIJIMHE

Ne Jara/cpoku Bun IpumepHbie | @opMa KOHTPOJIS
BBINNOJITHCHU A CaMOCTOATEJILHOM HOPMBI
n/m padoThI BpeMeHH Ha
BbBIIIOJIHCHHUEC
1 1-18 Henenu Brimonnenue 45 3auer
00y4eHus IIPAKTAYECKUX
3aHsaTuit. (OTueT mo
PaKTHYECKUM
3aHATHIM 1-9)
2 Ceccus IToaroroBka k 27 DK3aMeH

IK3aMEHY
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[Ipunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHU S POCCUNCKON ®EIEPALINN

denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIIETO 00Pa30BaHMUs

«/1aIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)
(AB®DY)

IIKOJIA ECTECCTBEHHBIX HAYK

®OH/I OHEHOYHbLIX CPEJACTB
N0 JUCHUILINHE «YHCIeHHbIe MeTOAbl 1 MAaTEeMATH4YeCKOe MOIeJTUPOBAHM
CnenuansHocts 10.05.01 KomnbrorepHas 0€3011aCHOCTD
cnieruanu3anus «MaTteMaTHdecKue MEeTOAbl 3alUThl HH(POPMALTUI)
®dopMa OATOTOBKHU OYHAS

BaaauBocTok
2019

15



Hacnopt ®OC

IIkana oneHUBaAHUSA YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETECHIIM A

Koa u ¢popmysiupoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIIeTeHIUH
(OIIK-7) CIOCOOHOCTh IepeyeHb IPOrpaMMHOT0O obecrieueHHs
YUUTHIBATH  COBpPEMEHHbIE 3HAeT MHTETPUPOBAHHOM cpebl pa3pabOTKU ISl peanu3aliu
TEHACHIINH pa3BUTHSA MaTeMaTU4YeCKOU MOJICIIH.
UH()OPMATUKH u
(bopma . Viee pa3zpabaThIBaTh MIPOTrPAMMBI (moarmporpamMmel),
MeeT
BRIHCITUTCIEHON TeXHHKHj pealn3yIONIie 3TH YHUCICHHBIE METOIBI.
KOMITBIOTEPHBIX TEXHOJOTUI
B cBoel mpodeccrnoHaIbHON
ASATENLHOCTH, paboTath ¢ HABBIKOM HCIOJB30BAaHUS YHUCICHHBIX METOJOB H
HgorpaMMHHMH CPCACTBAMU | B 1afleeT |pealM3yIOmUX KX IMPOrpamMM  (MOAMPOrpaMM), Ul
ObmEro M CICHHATIRHOTO perieHus: GU3NIECKUX 3a1ad.
Ha3HAYCHUS
(ITIK-4) CIIOCOOHOCTh 1epeyeHb MPOrpaMMHOI0 00ecIeUeHHsI, KOTOPOE MOXKET
MIPOBOAUTD aHanu3 Hg e OBITh UCIOJB30BAHO Uil pa3pabOTKH MaTeMaTH4eCKOM
HaeT
y4acTBOBaTh B pa3pabOTKe MoJiel 0€30MacHOCTH  3allUIAeMbIX KOMITBIOTEPHBIX
MAaTEMaTUYECKUX  MOJEJIEH CHCTEM.
GesonacrocTu MPOBOANWTh AaHAlM3 M y4yacTBOBaTh B pa3padoOTKe
KOMIBIOTCPHBIX CHCTEM Ywmeer MaTE€MaTUYECKHX MoJjiejien 0€e30MmacHOCTH
KOMITBIOTEPHBIX CHCTEM.
HABBIKOM TPHUMCHCHUS TPUEMOB OIICHKH aJIeKBATHOCTH
MaTeMaTHYeCcKol Mojenu Oe30MacHOCTH M BCEro
Bnageer npomecca  MoaenupoBaHusa.  HaBelkoM — co3maHus
MIPOrPaMMHOTO o0ecrniedeHus, o0ecrevnBaroIIero
CO371aHME MaTEMaTHYECKON MOJIen Oe30TacHOCTH.
(ITIK-7) CIOCOOHOCTH MOJXOJIBI HCIIONb30BAHUS COBPEMEHHBIX METOIOB IS
MIPOBOIUTH aHam3 | 3HaeT peIIeHUs HAyYHBIX U MPAKTHIECKUX 3a1a4. CI0KHOCTH U
MPOEKTHBIX  PEIIEHUH  T0 OTpaHHYEHUS, CBI3aHHBIE C KOMIIBIOTEPHON TEXHUKOM.
obecresenIio pa3zpabateiBaTh  (popMmanibHblE  MOAENH  TOJUTHK
UIICHHOCTH
3allHIIICHHOC Vieer 0€30MMacHOCTH, TIOJUTHK YIPABICHUS JIOCTYIIOM W
KOMIILIOTCPHBIX CHCTEM WH(OPMAIIMOHHBIMU ~ TOTOKAMH B KOMIIBIOTEPHBIX
CUCTEMaX.
HAaBBIKOM  WCIIOJB30BAaHUS  METOJIOB  HCCIICIOBAHUS
MpeAMETHOM 00JacTH M COCTaBlieHUs (HOpMaTbHOU
Bnaneer

MOJIEJTH TIOJTUTUKHU 0€30MacCHOCTH, TOUTUKU YIIPABICHHS
JIOCTYTIOM.

KoHTposb qocTikeHns 1eJieii Kypea

/11 TEMBbI JTUCHHUITJIMHBI

Konrponupyemsle paznenst /

Koppl 1 aTams! popMupoBaHus

OlLIeHOYHBIC Cp€acTBa - HAUMCHOBAHUEC

KOMIICTECHIIHI

TEKyIIHUH MIPOMEKYTOUHAS
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KOHTPOJIb aTTecTamus
3HaeT cobecenoBaHme
(OY-1) komnoksuym | 1-10
OIIK-7 (0Y-2)
1 |Pasgenl. Beengenue TIK-4
yMmeer T1abopaTopHBIC 1-10
TIK-7 pab6otsr (ITP-6),
BIIAJICCT koncrekt (ITP-7) 1-10
3HaeT cobecenoBaHme R
OIK-7 (Oy-1) 11-73
2 |Pasgen II. OcHosHo# EE';‘ yMeeT kosnoksuyM (OV-2) |11-73
BJIafeeT koncrekt (ITP-7) 11-73

IlIkaJia oueHUBaHNUsI YPOBHA CHOPMHUPOBAHHOCTH KOMIIETEHIIU I

Kon n Stanbl GOPMUAPOBAHUS KOMITETEHIIHH KPUTEPUH noKa3aTeyn
¢opmyaupo
BKa
KOMIIeTeHIH
"
(OHK-?) METOBI Y1 | IOJHOTa H | U3JIOKCHUEC
CHOCO6HOCTB N — CHUCTECMHOCTb 3HAHUU IMOJYYCHHBIX 3HaHUH
MIOJIHOE, B
10 YYUTBIBATh
3AIUTHI COOTBETCTBUH c
COBPEMEHHBI TpeOOBaHUSAMH
€ TeHJCHINH uH(popMartuy, yueOHOH
MIPOTPaMMEI;
pa3Burus OCHOBHBLIC porp ’
OINOKH
undopmaTnk | 3HaeT (MOPOroBbIH | oggTHS, OTCYTCTBYIOT  HJIA
YPOBEHbB)
" u HECYIIECTBEHHBI,
KaTerOpHuH u .
oby4aromuics
BBIYUCITUTEI
. HHCTPYMEHTBI crnocobeH
HHOM CaMOCTOSATENLHO
TEXHHUKH, afHansa  CHCTCM HCTIPABUTD.
KOMITbIOTCPH obecrnieueHus
bIX 0€30macHOCTH
TEXHOJIOrHH HUCIHOJb30BaThH CTCTICHb 06yqaromm‘/'lc51
B cBoeit Internet-pecypesi, CaMOCTOSTENIFHOCTH croco0eH cBOOOTHO
BBIIIOJIHCHUS CTPOUTH MOJCIIN
npogeccuon MOJTHOTEKCTOBBIE 3 P
. neficTBus (YMEHHUA); IIPOCTBIX
ANBHOM
0 0a3  JaHHBIX M OCO3HAHHOCTb HepOpMaT3yeMbIX
ACATECIIBHOCT KaTajioros, JiecTBuUs (YMEHUs). 3aJ1a4
u, paboTath ¢ DJICKTPOHHBIC CaMOCTOATENBHO;
yMEET cBOOOJTHO OTBEYALT
. JKYpHaJIBI u
IporpaMMHBI
porp (TIpOTBUHYTHIIA) HA BOIIPOCHI,
- MATEHTHI,
Kacaroluecs
cpelncTBaMu IIOUCKOBBIC BBITTIOJTHACMBIX
€CypChI JIs1 elCTBHIl.
ob1wero u pecyp A A
IIOHUCKa

CIICIMaJIbHOT

(o)

uHpopMalUd B
o0nactu
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Ha3HAYCHUS I/IH(I)OpMaLII/IOHHO
i1 0€3011aCHOCTH.
OCHOBHBIMH CTCIICHb YMEHUA 06y‘-IaIOIIH/II7IC51
npremMaMu 0oTOHpaTh U | CIOCOOCH
MHTETPUPOBATH CaMOCTOSTEIBLHO
a”HaJim3a
HMCIOIIMECS 3HAHHS | CO3/1aTh
TCXHOJIOTHH W HaBBIKUM HCXO[S U3 | BBIYUCIUTEIBHYIO
BLIITOJIHCHU S [IOCTABJICHHOM LEIH, | CEThb AN PELICHUs
BiajeeT (BhICOKUiT) | HamOoJliee MPOBOJUTH MNPHUKIATHBIX
THIATHEIX caMmoaHau3 U | MH)KEHEPHBIX 3a/1a4.
o CaMOOIICHKY.
oncpannuun
IMPUMCHUTCIIBHO K
chepe CBOCH
ACATCIIBHOCTHU
(HK-4) IlepeucHb IIOJTHOTA U | H3JI0KCHUE
CIIOCOOHOC MPOrPaMMHOTO CHCTEMHOCTh 3HAHMU | TIOJNyYCHHBIX 3HAHUN
h IOJTHOE, B
obecneyeHus,
COOTBETCTBHH c
IIPOBOJIUTH KOTOPO€  MOXET
aHalIu3 U GLITE TpeOOBaHUSIMH
ydacTBOBa _ | ucnonp3oBanHo yueGuoi .
Th B 3HaeT (OPOTOBBIiA MIPOrPaMMBbI;
I pa3paboTKu
6 YPOBEHB) . OLINOKH
paspaboTK MaTeMaTHYeCKOU
o OTCYTCTBYIOT WM
MOJIEITN
HECYIIECTBEHHHBI,
MareMaTud .
0e30macHOCTH oGyuaiomuiics
KX
ec 5 3aIIMIIaeMBIX crocoGen
%/IO)IGJIGI/I KOMIIBIOTCPHBIX CaMOCTOSATENHHO
C30IACHO CUCTEM. UCIIPABUTb.
ctH HpOBOI[I/ITB CTEIICHb oby4aromuics
KOMITBIOTC CaMOCTOSITEILHOCTH crocoOeH cBOOOHO
pHI)IX aHans3 u BBITIOJTHCHUSL CTPOUTH MOACIN
CHCTEM y4acTBOBATH B | meHcTBHsA (yMenHs); TIPOCTHIX
OCO3HAHHOCTb HeOpMaATU3yeMbIX
paspaboTke JeiicTBYSA (YMEHHS). 3a1a4
yMeeT MATEMATHYECKIX CaMOCTOSTENHHO;
(poABUHYTHIIT) CBOOO/IHO OTBEYaeT
MOJIeJIei Ha BOIIPOCHI,
KaCaroIIneCs
0e30ITacHOCTH
BBITTOJIHSICMBIX
KOMITBFOTEPHBIX JEHCTBUH.
CUCTEM.
HaBnixkoMm CTEIIEeHb YMEHUsI | 00y4aronIuitcst
oTOMpaTh u | criocobeH
HPUMCHCHHA HHTErPUPOBAThH CaMOCTOSITENIHLHO
IPHEMOB OLICHKH | MMCIOWMECH  3HAHHS | CO31aTh
BlIajieeT (BbICOKHIA) M HaBBIKU HUCXOJIS U3 | MPOrPaMMHYIO

aJIEKBaTHOCTU
MaTeMaTU4YECKON

MOEIH

MOCTABJICHHON IICJIH,
TIPOBOIUTH
camMoaHaIn3 u
CaMOOIICHKY.

MOZACb NpOLCCCOB U
CUCTEM.
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0€30IacHOCTH |

BCEr0  Impolecca
MOJICTTUPOBAHUSI.
Hasrikom
CO3JaHus
MIPOrPAMMHOI0
obecneyeHus,
o0ecreunBaroIIer
0 co3JaHue
MaTeMaTUYeCKOU
MOJIETIN
0€301aCHOCTH.
(HK-?) o TIXOIBI IIOJIHOTA M | U3JI0XKCHUE
CHOC06HOC HUCIIONb30BAHUS CUCTEMHOCTDH 3HaHPII>i HOHy‘IeHHLIX 3HaHI/Iﬁ
IIOJITHOC B
Tb COBPEMEHHBIX ’
HpOBOﬂI/ITB MeTOﬂOB [[J'IH COOTBCTCTBUU C
TpeOOBAHUIMHA
aHaJms pelieHust pe6 oi
YCOHOU
MIPOEKTHBI ( . | HayuHBIX u i POIpAMMBL:
S 3HACT (ITIOPOIr0OBbBIN B
X pCHICHHH P MIPaKTUYECKUX
YPOBEHB) OmuOKH
o 3a7a4
Y F—— : OTCYTCTBYIOT WA
o CnoxuocTn 1 HECYIIECTBEHHBI,
T OTpaHUYEHUS, 0GyuaroNHiics
AT CBS3aHHbBIE c crocoGen
OCTH KOMIIBIOTCPHOU CaMOCTOSTETFHO
KOMIIBIOTEC TEXHUKOM. HCTIPABUTD.
PHBIX Pa3pa6aTLIBaTL CTEIIEHb oOyuaromuiics
CUCTEM CaMOCTOSITEJIbHOCTH | CIIOCOOEH CBOGOIHO
(bOpMaHBHBIe BBIITOJIHCHUA CTpOI/ITI: MOACIIN

MOJIENTH  TIOJMTHK neiictBus (yMEHuUs); IIPOCTBIX
OCO3HAHHOCTb HepOpMaT3yeMBIX
GesomacHoCTH, neiicteus (ymeHMs). | 3amay
HOINTHK CaMOCTOSTEIIBHO;
CBOOOJTHO OTBEYACT
ymeer 5 yIpaBJIeHHs Ha BOIIPOCHI,
(npoABHEyTLIH) OCTVIIOM " Kacaromecs
21 yH BBIITOJIHACMBIX
MH(OPMaLMOHHBI HeiiCTBHIA.
MH [IOTOKaMH B
KOMITIBIOTCPHBIX
CUCTEMaAX.
HassikoMm CTENCHb YMEHUS | 00yJarouuics
oTOMpaTh u | crocoOeH
Brajeet (Bbicokuii) | HCIOIB30BAHUSA HWHTETPUPOBATH CaMOCTOSITEITEHO
METOJIOB UMEIoIInecs] 3HAHWSA | CO3/aTh
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HCCIICAOBAHUSA A HAaBBIKM MCXOJS W3 | IPOTPAMMHYIO
o MOCTaBJIECHHON JA(SAING MOJIEIb IPOLIECCOB U
MPEeIMETHOM HPOBOHTS .
obactu U | camoanamms u
CaMOOIICHKY.
COCTaBJICHUS
bopmanbHOM
MOJIeNN
MTOJIUTHKHU
0€301acHOCTH,
MOJIMTHKHU
YIPaBJICHUS
JOCTYIIOM.

MeToauueckue PEKOMEHIANUN, OIIPECACTAIOIINEC MPOLHEAYPHI OIICHUBAHUSA
pe3yabTaToB OCBOCHHUA TUCHHUILJINHDI

3anonnsemecs 6 coomeemcmeuu ¢ Ilonoowcenuem o ¢hondax oyenounvix cpeocme
00paz08amenbHblX NpoOSPAMM — BbICUIE20 00pA306aHU — NPOSPAMM — OAKAIABPUAMA,
cneyuanumema, mazumpamypol BDY, ymeepoicoeHHbIM npukazom pekmopa om

12.05.2015 Nel2-13-850.

OueHovHbIE CPpeACTBA AJs POMEKYTOUYHON aTTeCTALMHU

Ilpueoosimcs  6onpocwl, 3a0anus K  9K3ameHy  (3auemy),  obpazey
IKZ3AMEHAYUOHHO20 OUNema C NOSICHEHUeM O NPUHYune e2o COCMmasieHus (eciu no
oucyunure npedycMompeH dK3ameH), Kpumepuu OyeHKU K IK3amMeHy (3avemy).

OueHouHbIe CpeACTBA ISl TEKYLIEH aTTecTAlNU

Ilpusoosimcss munosvle oyeHouHvle cpedcmea OJisi meKywelu ammecmayuu u
Kpumepuu OYyeHKu K HUM (N0 Kaxcoomy 8udy OYeHOUHbIX CpedCcma) 8 COOmeemcmeauu
¢ Tlonoscenuem o ¢honoax oyeHoUHBIX Cpedcms 0OPaA306aAMENbHBIX NPOSPAMM BbICUIE2O
00pazosanusi — nNpocpamMm bakaiaspuama, cneyuamumema, mazumpamypsi JBDY,
ymeepaicoeHHbviM npuxasom pekmopa om 12.05.2015 Nel2-13-850.

20



