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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynuza 51.0.18 MeTozibl ONTUMM3ALIMK OTHOCUTCS K 00s13aTeTbHOM YacTH 00pa3oBaTe/TbHON

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

COBPEMEHHbIX
HAyuHbIX
uccnedosaHutl,
Heobxo0umble 0
¢opmuposaHus
nooxodoe, peweHull u
8b180008 NO
coomeemcmayouum

IIK-1.2: ¥Ymeem cobupamb,
obpabambieamb u
UHmMepnpemuposams OaHHble
COBPeMeHHbIX HayUYHbIX
uccnedosaHuil

IIK-1.3: Umeem

npakmuueckuti onbim céopa,

npumMeHsimb Npu peleHuu
npakmuyeckux 3adau 8 obsacmu
Mamemamuxu u (uau)
ecmecmeeHHbIX HayK

IIK-1.2:

3Haem MemoObl 0bpabomku

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: 3Haem OCHO8Hble OIIK-1.1: CobecedosaHue
npumeHsmb Nno/noJiceHus U KoHyenyuu 8 3Haem, Kak npumeHsimb DK3aMeH:
chynoamenmanbhbie | o6nacmu mamemamuueckux u - |pyndamenmanbHble sHaHUs , KOHMDObHbLE
3HAHUS1, NOAYYEHHbIe p
ecmecmeeHHbIX HayK, 6a3oeble |nosyueHHble 8 06aacmu
6 obnacmu 60npochbl
meopuu u ucmopuu mamemamuyeckux u (uau)
mamemamuyecKkux u
(wiu) ecmecmeennpix | OCHO8HO20, meopuu ecmecmeeHHbIX HAyK npu
HayK, u KOMMYHUKayuu; 3Haem pelleHuu npakmuy4eckux 3a0ay
UCN0Ab308aMb UX 8 OCHOBHYI0 MePMUHON02UI0
npogeccuoHanbHol OIIK-1.2: Ymeem
pod OITK-1.2:
OesimenbHoCMU ocywjecme/simb NepeuyHblil
3Haem, Kak npumeHsimb
cbop u aHaauz mamepuanda,
(hyHOameHmanbHble 3HAHUSA ,
UHmMepnpemuposamb
nosyueHHble 8 obaacmu
pazauyHble Mamemamuueckue
Mamemamuyeckux u (uau)
06BeKmbl
ecmecmeeHHbIX HayK npu
OIIK-1.3: Umeem
_ pelleHuu npakmuy4ecKux 3a0ay
npakmuueckuti onbim pabombi
C pewieHueM CMaHOapmHbIX
mamemamuyeckux 3a0au u OIIK-1.3:
npumensiem ezo @ 3Haem, Kak npumeHsmb
npodeccuoHaIbHoI (hyHOaMeHMAabHble 3HAHUS |
desmebHOCU nosyueHHble 8 obaacmu
Mamemamuyeckux u (uau)
ecmecmeeHHbIX HAyK npu
peleHuu npakmu4ecKux 3a0ay
IIK-1: CnocobeH IIK-1.1: 3Haem MemoOb! IIK-1.1: Tecm
cobupam, obpabomku u uHmepnpemayuu |3Haem memoobl 06pabomku DK3aAMEH:
obpabambieams u OQHHDBIX HAYYHbIX COBPEMEHHbBIX HAYUHbIX Tecm
uHMepnpemuposamsb o .
uccnedosaHuil uccaedosaHuil u ymeem ux
O0aHHble




HAYYHbIM U
npogeccuoHanbHbIM
npobaemam

0b6pabomku u uHmepnpemayuu
OGHHBIX HAYYHbIX

uccnedosaHuil

CO8PEeMeHHbIX HayUHbIX
uccaedoeaHuil u ymeem ux

npumeHsimb Npu pewieHuu

npakmuueckux 3adau e obaacmu

Mamemamuxu u (uau)

ecmeCcmeeHHbIX HayK

IIK-1.3:

3Haem MemoObt 0bpabomku
CO8peMeHHbIX HayUHbIX
uccaedoeaHuil u ymeem ux

npuMeHsimb npu petueHuu

npakmuueckux 3adau e obaacmu

mMamemamuxu u (uau)
ecmecmeeHHbIX HAyK

3. CTpyKTypa M cojep)XxaHue JUCLUI/IMHbI

3.1 TpyA0eMKOCTb AMCLUTI/ITUHBI

oyHasi
O011as TPY/0EMKOCTD, 3.e. 5
Yacos 1o yue0HOMY IJIaHY 180
B TOM UHCJIe
ay/UTOPHBIE 3aHATHA (KOHTAKTHast padora):
- 3aHATHSA JIEKIIMOHHOI'0 THUIIA 16
- 3aHATUS CEMHHAPCKOI0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoThb) 32
- KCP 2
caMocTosTe/IbHaA padora 94
IIpomexyTouyHas arTecTanusa 36
JK3aMeH

3.2. CozepxaHWe JUCIUIIIMHbI
(cmpykmypupoeaHHoe no memam (paszoenam) C YKA3aHUeM OmMBeO0eHHO020 HA HUX Ko/auuecmeda

akadeMuuecKux 4acos U 8uobl yuebHbIX 3aHamutil)

HaumeHoBaHue pas3fesioB ¥ TeM JUCLIUIVIMHBL

Bcero B TOM 4HC/Ie
(acen) KonTakTHas pabora (paboTa Bo
B3aMMOJEeNCTBUY C MperojjaBaresiem),
Yyachl U3 HUX
3aHATHA 3aHATH Bcero
JIEKLJIOHHOT'O | CEMMHapCKOro
THIa TUMa
(mpakTuyeckue
3aHsTHsA/Mabopa
TOpHBIE
paboThbI), yacel

CaMocrosiTesibHast
pabora
obyuatorerocs,
Yacsel




o) 0 0 0 0
¢ i) o i) ¢
0 0 0 0 0

Tema 1. BBesieHHe: TOCTAaHOBKH 3a/iau HeJIMHEHHOTO0 MaTeMaTHYeCKoro

MPOrpaMMHPOBaHMUs], MHOTOKPHUTepHAa/IbHBIe 3aJaull. [IHHaMHuecKoe 7 3 6 9 18

nporpammupoBaHue. Introduction: formulation of nonlinear mathematical

programming problems, multicriteria problems. Dynamic programming.

Tema 2. DsieMeHTHI BBINYK/IOr0 aHaM3a. Teopust ycl10BUi ONTUMaTIbHOCTH. 28 3 6 9 19

Elements of convex analysis. The theory of optimality conditions.

Tema 3.UncsieHHbIe MeTOZb! 6e3yC/IOBHOI JI0KaIbHON ONTHMHU3ALH.

. o . 28 3 6 9 19

Numerical methods of unconditional optimization of the local

Tema 4. MeTogp! yueTa (yHKIMOHA/IBHBIX OPAaHUUEHHH B JIOKATbHON

ontrmu3anmu. Methods of accounting for functional constraints in local 28 3 6 9 19

optimization

Tema 5. UncieHHbIe METO/IbI MHOTO3KCTpeMabHOM ontuMu3ari. Numerical 31 4 8 12 19

methods for multiextremal optimization

Artrecrauus 36

KCP 2 2

Utoro 180 16 32 50 94

Contents of sections and topics of the discipline

Tema 1 BBefieHue: IOCTaHOBKY 3a/ia4 HeJIMHEHHOI0 MaTeMaTH4yeCcKoro IIporpaMMHUpOBaHus,
MHOTOKpUTepHabHbIe 33aud. [JuHaMmuueckoe nporpammupoBanue. Introduction: formulation of nonlinear
mathematical programming problems, multicriteria problems. Dynamic programming.

Tema 2. DyieMeHThI BBIMTYK/IOT0 aHau3a. Teopus ycioBuid ontuManbHocTH. Elements of convex analysis. The
theory of optimality conditions.

Tema 3.YucieHHbIe MeTO/IbI O€3yC/IOBHOM JI0KanbHOW onTrMur3aiu. Numerical methods of unconditional
optimization of the local

Tema 4. MeTozibl yueTa (hyHKIJMOHAIbHBIX OrpaHUueHUH B JT0KaabHOW onTrmu3anuu. Methods of accounting
for functional constraints in local optimization.

Tema 5. UnciieHHBIe METOBI MHOTO3KCTPeMabHOM ontumu3satui. Numerical methods for multiextremal
optimization

4. YueGHO-MeTO/jUUECKOe 00ecrieueHHe CaMOCTOSITe/IbHO PadoThI 00yUaromuxcs

CamocrosTenbHasi paboTa o0ydaroL[uXcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a/laHusIM [l TEKYIlero KOHTPOJSi U MPOMEXYTOYHOM aTTeCcTaly M0 WTOraM OCBOEHUS AUCLIUILIMHbI
TPUBEIeHHBIM B TI. 5.

5. Assessment tools for ongoing monitoring of learning progress and interim certification in the
discipline (module)

5.1 Model assignments required for assessment of learning outcomes during the ongoing
monitoring of learning progress with the criteria for their assessment:

5.1.1 Model assignments (assessment tool - Interview) to assess the development of the
competency OIIK-1:

ITpumeps! BorpocoB Aisi cobecejoBaHus:



1.TIpegmet pucumnvbel. Knaccudukaiys 3ajau onTUMA3AL|N, Pa3/IMYHble TPAKTOBKH TTOHSTHS PelleHusl.
3aziaur BEKTOPHOM U cKansipHou ontumm3aiiyu. The subject of the discipline. Classification of optimization problems, varic

interpretations of the concept of solutions

2. Maremaruueckue MO/ie/iv 3a/jau AUHAMUYECKOTO IPOrpaMMHPOBaHUs
¢ muckpeTHbIM BpemeHeM. Mathematical models of dynamic programming problems with discrete time. The Bellman
principle in the form of a necessary and sufficient

condition

3. DneMeHTHI BIMYK/IOTO aHamm3a. Teopus yciouid ontuManbHOCcTH. Elements of convex analysis. The theory of optimalit
conditions

Assessment criteria (assessment tool — Interview)

Grade Assessment criteria

pass  CTyzeHT OTBeuaeT Ha BOMPOCHI Oe3 OLIMOOK WK C HerpyObIMM OLIMOKaMH.

fail CTyzileHT OTBeyaeT Ha BOTIPOCHI € rPyObIMU OIIMOKaMH MJI OTKA3bIBaeTCs OT OTBETA.

5.1.2 Model assignments (assessment tool - Test) to assess the development of the competency
IIK-1:

[Ipumeps! 3azaHui:

1. TloHsiTHe MeTO/la TIOMCKOBOM ONTUMH3AI[MH, MO/ieNb 3a1aun ontuMu3anuy/ The concept of
search engine optimization method, optimization problem model

1. TloHsATHe yKcIeHHOTO MeToa onTtiMu3anuu. Knaccrudukarnus metonoB. [TaccuBHBIe
Y CCJIe[joBaTeNbCKUe a/lrOPUTMbL. MeTo/ibl BTOPOT0, IIEPBOTO TOPSAKOB, METO/bI ITPSIMOT0 TIOMCKa./
The concept of numerical optimization method. Classification of methods. Passive
and research algorithms. Second-order, first-order methods, direct search methods.

2. TlpuHUMI Hau/Tyulllero rapaHTUPOBaHHOrO pe3yJ/bTaTa, ONTUManbHOCThL anropurma/ The principle of
the best guaranteed result, the optimality of the algorithm.

[MonHbiit iepeuens nipuBesieH B @OC AUCIUTIIVHEL

Assessment criteria (assessment tool — Test)

Grade Assessment criteria
pass Bosnee nonoBuHbI 3a/jJaHKi BBITIOJTHEHO.
fail BrironHeHO MeHee T0/I0BUHBI 3a/JaHUM.

5.2. Description of scales for assessing learning outcomes in the discipline during interim
certification



IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

Yposen
b
cthopmu HEYy/I0B/IETBOD YAOBJIETBO O4YeHb
1JI0X0 X0poIIo OT/IMYHO TPeBOCX0/{HO
POBaHH UTEeJIbHO PHMTE/IBHO XOpOoLIo
ocTH
KoMIeT
eHIui
(uHpUK
aropa
AOCTHK He 3aUTeHO0 3a4YTeHO
eHus
KoMIeT
eHIHIT)
YpoBeHb
OtcyTcTBUE YpoBseHb poset
o N 3HaHUH B
3HaHUI MuHUManeH | 3HaHU B o6eme YpoBeHb
TeopeTH4ecKoro () obbeme, i 3HaHU B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepHasa. N JIOMYCTUMBI | COOTBETCTBY obnewme, N
3HaHUI HIDKe o I0I1leM 3HaHUi B
HeBo3MO>KHOCTB 1 ypoBeHb I0I1leM COOTBETCTB
MHUHHUMaJbHbIX . nporpaMme obneme,
3HaHUS | OLIEHWUTH IOJHOTY - 3HaHUH. rporpaMme yIoLL[eM
o TpeboBaHUH. MOArOTOBKU TIpeBbILIAOLIe
3HaHUH [Homy1iieHo TOATOTOBKH riporpamMme
Nwmenu mecto . JonymieHo M IIPOrpamMmy
BC/Ie/ICTBUE MHOTO . Jomny1ieHo TIOATOTOBK
rpy6ble OILMOKH HECKOJIbKO TIOATOTOBKH.
OTKasa HerpyO0bIx HeCKOJIbKO u. Ommbok
HecylllecTBe
obyuaroierocst ot ombok HerpyObIx HHELX HeT.
oTBeTa ombok
oboK
[IpogemoHC
TPUPOBaHbI
IIpomemonc PHp
IIpogemoHc | Bce
IIposeMOHC | TPHUPOBaHBI
TPHUPOBaHbI | OCHOBHBIE
TpUpPOBaHbl | BCe
BCE YMeHUs. [IpomemoncTp
OCHOBHbI® OCHOBHbI®
OrcyTcTBHE OCHOBHBIe PetrteHb! HpOBaHbI BCe
Ipu perennu YMeHUSI. YMeHHSI.
MHHUMaJbHBIX yMeHUsI. BCE OCHOBHBIe
o CTaH/apTHBIX Peruens! Peruens! Bce
YMeHHi. PellieHbl Bce | OCHOBHBIE yMeHUsI.
3azad He THIIOBBIE OCHOBHBI®
HeBo3MO>XHOCTb OCHOBHbIe 3ajlauu C PeliteHs! Bce
NPOZIEMOHCTPUP | 3a/jauu C 3a7auu C
OL|eHUTb Ha/luuue 3ajlauul. OTZle/IbHBIM | OCHOBHBIE
Ymenus N OBaHbI HerpyobIMH | HerpyobIMu
YMeHU BeimonHeHs! | U 3ajlaunl.
OCHOBHbIE omubKamMH. | OIIMOKaMU.
BC/Ie[iCTBUE BCe 33/laHMsl | HecylecTB | BoimosHeHbI
ymenust. imenu | BeinosiHeHbl | BbinonHeHsl
OTKa3sa B TI0JTHOM €HHBIMH BCe 33/laHus, B
MecTo rpy0Oble BCE BCe 3a/laHusl
obyuaroierocs ot obbemMe, HO | HejoYeTaM | ITOJTHOM
omMbKH 3a[laHKsl, HO | B IIOJIHOM
OTBeTa HEeKOTOpble | U, ob6beme Ge3
He B obbeMe, HO
c BBITIO/IHEH HeJlJ04eToB
TI0JTHOM HEeKOTOpble
HeJjoueTaMH | bl Bce
obbeme c
3a/laHus B
HeJ0YeTaMHt
TI0/THOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHc [IpogemoHc
MWHHUMaJIbH IIpomemoHc
6a30BbIX IMpu pereHnu o TPUPOBaHbI TPUPOBaHbI
bIii Habop TPUPOBaHbI IMpogemoHcTp
HaBbIKOB. CTaH/JapTHBIX 6azoBble HaBBIKI
HaBbIKOB 0a3oBble MpOBaH
HeBo3MO>KHOCTB 3a7ad He HaBBIKU TIPH Tpu .
Jist HaBbIKU TIpU TBOpUeCKUH
OL|eHUTb Ha/llMuhe | TPOJIeMOHCTPUD perIeHn’ pelLeHnr
HaBbiku pereHust pereHnn TIOAXOA K
HaBLIKOB oBaHbI Oa30BbIe CTaH[apTHBI HeCTaHZapT
CTaH/|apTHBI CTaH/IapTHEI PpeLIeHNIo
BC/Ie/ICTBUE HaBbIKU. ViMenu X 3a/lau C HBIX 3a/]a4
X 3a7au C X 3a7au 6e3 HeCTaHZAapTHBI
OTKasa MecTo rpy0Oble HEeKOTOPbIM 6e3
HEKOTOPBIM ommboK 1 X 3a7a4
obyuaroiierocst OT | OmUOKU u omboK 1
u He/l0ueToB
OTBeTa HeJloueTaMu HeJ/|04YeToB
HeJj0YeTaM1
Scale of assessment for interim certification
Grade Assessment criteria

All the competencies (parts of competencies) to be developed within the discipline have
pass outstanding been developed at a level no lower than "outstanding", the knowledge and skills for the
relevant competencies have been demonstrated at a level higher than the one set out in the




programme.

excellent All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "excellent",

very good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "very good",

good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "good",

satisfactory All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "satisfactory", with at least one competency
developed at the "satisfactory" level.

unsatisfactory At least one competency has been developed at the "unsatisfactory" level.

fail

poor At least one competency has been developed at the "poor” level.

5.3 Model control assignments or other materials required to assess learning outcomes during
the interim certification with the criteria for their assessment:

5.3.1 Model assignments (assessment tool - Control questions) to assess the development of the
competency OIIK-1

[IprmMepsl BOIIPOCOB:

1. OO1mas mocTaHOBKA 3a3/]auM MaTeMaTHUeCKoro mporpaMMupoBanust. LeneBast GyHKIWs, GyHKLIUM
orpaHuueHui, gorycrumas obmacte. General statement of
the problem of mathematical programming. The objective function, functions, limits,

allowable area

2. IToHsATHS JI0KaILHOTO U I7100a/1bHOT0 5KCTpeMyMOB. ['eoMeTprueckoe Mpe/icTaB/ieHye 3aaul:
TOBEPXHOCThH PABHOTO YPOBHS, TPaJMieHT U ero cBoiicTBa. Concepts of local and global extrema. Geometric
representation of the problem: the

surface of equal level, gradient and its properties

3. DnemeHmbl 8bINYKI020 AHAAU3A (3/1eMeHMbl MeOpUU 8bINYKAbIX MHOXCECME U (pyHKYUll)

Elements of convex analysis (elements of the theory of convex sets and functions)

[Tonnbiii nepeueHs nipuBeseH B @OC AUCLUATIIUHEL.

Assessment criteria (assessment tool — Control questions)

Grade Assessment criteria

outstanding | YpoBeHb 3HaHUM B 00beMe, MPEBLILIAIOLE M TIPOTrPaMMY TIOATOTOBKH




Grade Assessment criteria

excellent YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIO LI{eM IPOrpaMMe TO/ATOTOBKH, 6e3 OImrOoK.

d YpoBeHsb 3HaHWH B 06BEME, COOTBETCTBYIOL] €M MpOrpamMMe TIOATOTOBKH. JlomnyiieHo
very goo
ye HECKOJIBKO HeCyIIleCTBeHHBIX OLIMO0K

good YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLLEM TIPOrPaMMe TIOATOTOBKH. J]omy1ieHo
00
HECKOJIbKO HerpyObIx ommboK

satisfactory = MWHUMa/BLHO IOy CTUMBIN YPOBEHb 3HaHWH. JJOTYIIIEHO MHOTO HETPYOBIX OLIMOKH.

unsatisfactory |YpoBeHb 3HaHUH HIXKe MUHAMAaLHBIX TpeOoBaHUM. VIMenyn MecTo TpyOble OInOKu

OTCyTCTBUE 3HAHUI TEOpeTUUECKO o MaTepuana. HeBo3MOXKHOC Tb OLIEHUTh MOHOTY 3HAaHUMN
oor
P BC/IeICTBHE OTKa3a 00yuaroIerocst OT oTBeTa

5.3.2 Model assignments (assessment tool - Test) to assess the development of the competency
IK-1

ITpumepsI 3afaHu:

1. MeTop! yueTa (hyHKIMOHATLHBIX OTPAHUUEHHH B IOKa/TbHOH onTuMu3sariui. Methods
of accounting for functional constraints in local optimization

2. Knaccudukaiys MeTo/ioB yueTa orpanndeHuii. O630p MeTO/IOB CBeZIeHUS 3a/]aull C OTPaHUUEHHUSIMU K
3a7auam Oe3 orpaHuueHui. MeTo/, ITpadHbIX QYHKIMM, ero o6ocHoBaHUe U cBokcTBa. Classification
of methods of accounting for restrictions. An overview of methods for reducing restricted tasks to
unlimited tasks. Method of penalty functions, its justification and properties.

3. YucneHHbIe METO/bI MHOT'O9KCTPeMabHOM ontumu3ary/ Numerical methods for multiextremal
optimization.

4. TIpobieMbl MHOTO3KCTPEManbHOW oNTUMHU3auud. Metog ~ IIMABCKOTO B OJHOMEPHBIX U
MHOTOMEepHBIX 33jlauax, ero 000CHOBaHue.

[Tonnbiii mepeueHs nipuBeseH B @OC AUCLUATIIUHEL.

Assessment criteria (assessment tool — Test)

Grade Assessment criteria

IIpogeMoHCTp UpOBaHbI BCe OCHOBHBIE YMeHUs], PellieHbl BCe OCHOBHBIE 33/jaud. BoInomHeH sl

outstanding
BCe 3aJaHusl, B II0JIHOM 00beMe 6e3 HeJ0ueToB
lent ITpoeMOHCTPUPOBAHbI BCE OCHOBHBIE YMEHHUSI, PellieHbl BCe OCHOBHBIE 3ajaul C OT/AeIbHbIMU
excellen
HECYLHECT- BEHHBIM HeJj0ueTaMM, BEIIIO/IHEHBI BCe 3aJaHHWs B II0JTHOM 061:6Me.
g d HpO,E[eMOHCTpI/I POBaHbBI BC€ OCHOBHBIE YMEHUS. PertieHBI BCce OCHOBHEIE 3aa4H. BrimosHeHb!
very goo

BCe 3a/laHMs, B ITOJTHOM O6’beMe, HO HEKOTOphbI€ C HeJOoUeTaMH.

good ITposeMOHCTPH pOBaHBI BCE OCHOBHBIE yMeHUsI. PellleHbl BCe OCHOBHBIE 3a/lauk C HETpyObIMU




Grade Assessment criteria

omrbkamu. BeImoHeHb! Bce 3a/laHKdA, B IIOJITHOM O6"beMe, HO HEeKOTOpkbIe C HeJOoUeTaMU.

HpO,ELEMOHCTp HMPOBAHBI OCHOBHbBIE YMEHUS. PellieHbl TUTIOBBIE 3aauu C HEFPY6]31MI/I

satisfactory
ombkaMu. BeITonHeHbI BCe 3a/laHuisl, HO He B TI0JTHOM 00beMe
) ITpu pelleHNM CTaHAAPTHBIX 3a/1a4 He TIPOAEMOHCTD UPOBaHbI OCHOBHBIE yMeHUs1. ViMesnu
unsatisfactory
MecTo rpyObie OIMOKH.
OTCcyTCTBHE MUHUMA/bHBIX YMeHHH. HeBO3MOK- HOCTB OLIeHUTb Ha/lnyre YMeHHUH
poor

BC/IeACTBHUE OTKAa3ad o6yqaf0meroc51 OT OTBeTa.

6. YueOHO-MeTOfMUeCcKOe U HH(OpManoHHOe o0ecrieyeHe JUCHHMIIIHHBI (MO/y/151)

OcHOBHasi uTeparypa:

1. F'opogenxuii C. FO. HenuHeliHoe mporpaMMHUpOBaHKe U MHOTO3KCTpeMasibHasi OMTUMH3anys : yueo.
niocobue / Hrxeropockuii rocyzapctBeHHblid yauBepeuteT uM. H. U. JlobaueBckoro. - H. Hosropog :
N3p-Bo HHI'Y, 2007. - 489 c. - (Mogenu u MeTojbl KOHEUHOMEPHOM ONTHUMMU3aluK ; BhIM. 2). - ISBN
978-5-85746-987-3 : 90.00., 82 3k3.

2. BacunbeB ®ezop [TaBnoBuy. Yurc/ieHHbIE METO/IbI PEIlIeHHsT 9KCTPeMaTbHbBIX 33/jau : yueb. rmocobue
JIUISI CTYy/IEHTOB BY30B, 00yJaroImuxcs 1o creruanbHocTy "TIpukiaz. MatemaTuka'. - M3z, 2-e, mepepab. u
nor. - M. : Hayka, 1988. - 549 c. : un. - ISBN 5-02-013796-0 (B niep.) : 1.60., 178 3k3.

3. KapmanoB Bnagumup I'eoprueBuu. MaTemMaTHueckoe rporpaMMupoBaHue : [yueb. mocobue fjisi By30B
1o crietjpanbHOCTH "TIpuKIagHas MaTeMaTtuka']. - 3-e 3., repepab. u gor. - M. : Hayka, 1986. - 286,
[1] c. : rpad. - 0.80., 127 3k3.

[ononHuTebHas TUTEpaTypa:

1. T'wnn @unun. [MpakTrueckast onTuMu3aius / niep. ¢ anri. B. FO. JleGenera ; o pex. A. A. Tletposa. -
M. : Mup, 1985. - 509 c. : un. - 2.70., 32 3K3.

2. Ceprees SIpociaB JIMutpueBuu. JIuaroHaabHble METO/IbI TJI00A/TbHOM ONTUMM3ALUH. - M. :
dusmatiur, 2008. - 352 c. - (bubmoTteka Hixeropockoro rocyiapcTBeHHoOro yHuBepcurteTa uM. H. 1.
Jlob6aueBckoro). - ISBN 978-5-9221-1032-7 : 270.00., 16 3k3.

3. CyxapeB A. I'. Kypc metogoB ontumusaumu / Cyxapes A. I'., TumoxoB A. B., ®exnopos B. B. - 2-e
u3g. - Mocksa : ®UIBMATJINT, 2011. - 384 c. - bubauorp.: A0CTyMHa B KapTOUKe KHUTH, Ha caiite DBC
Jlanb. - Knura u3z komiekiuu ®U3MATIIUT - MaTtematuka. - ISBN 978-5-9221-0559-0., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=665794&idb=0.

4. NamaunnoB A. @. UucneHHble MeTo/ibl ontuMu3aniui / Mamaunor A. @., CononoB M. B. - 2-e u3g,.,
niepepab. u gom. - Mocksa : PUIMATIIUT, 2008. - 320 c. - PekomeHj0BaHO yueOHO-MeTO[UUeCKUM
COBETOM TI0 TIPUKJIJIHOM MaTeMaTHKe ¥ WH(hOpPMAaTHKe /Jisi CTYA€HTOB BhICIINX yueOHBIX 3aBe/IeHUH,
obyuarommuxcs 1o crietipanbHocT 010200 "TIpukiagHas MaTeMaThKa U MHGOpMaTHKa" | 110
Harpassienrto 510200 "TIpuknagHasi MaTeMaTHKa U nHpopMaTtHka'. - Bubimorp.: JocTynHa B KapTOuKe
kHUry, Ha caute ObC Jlaue. - Kuura u3 komiekuuu @PU3IMATIINT - Matematuka. - ISBN 978-5-9221-



0975-8., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=665731&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM IVCIATUIAHBI):

[nist momep>KKy Kypca pa3paboTaHbl KOMITBIOTepPHbIe TIpOrpaMMHBIe labopaTopuu «OptWay» u
«LocOpt», ycTaHOB/IeHHBIE B yueOHOM KOMIIBIOTEPHOM Kiacce maboparopun «/IiHaMyKa v
ontuMu3sams» Kadeapsl TYu/IC (ayz. 220, kopr.2). Kpome Toro, rpy npoBeieH|H 1ab0paTOPHBIX
paboT MCTOMB3YIOTCS MaTeMaTHUeCKKe TIaKeThl 0011[ero Ha3HaueHus, mpeuMyiectBeHHo MatCad v 14
v MatLab. Vcrnosib3yeMoe riporpaMMHoOe obecrieueHue siB/sieTCsl TUL{eH3UOHHBIM.

7. MaTepua/ibHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIUHBI (MO/YJIs1)

YueOHbIe ayAUTOPUU [I/ISI TIPOBeZIeHUs] YueOHBIX 3aHATHM, TMpeAyCMOTPeHHBIX 0Opa3oBaTe/bHOU
MPOTpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefCcTBaMH 00yueHUs, KOMITbIOTepaMH.

[TomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLUXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [JOCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/bHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noArotoBKY/crierianbHOCTH 02.03.02 - Fundamental Informatics and Information Technology.

Astopsl: CtpebynsieB Cepreii HukonaeBuy, KaHAUaT TEXHUUECKUX HayK, JIOLIEHT.
3aBenytomuii kadeapoii: Kanvuun Anekceil BsuecnaBoBuu, 10KTOp (GH3UKO-MaTeMaTUUeCKUX HayK.

[Tporpamma ofj06peHa Ha 3ace/jJaHUM MeTOANYeCKOM Komuccru ot 17.12.2025, mpoTtokos Ne IpOTOKO
Neb.
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