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L. AHHOTALUA

1. Ieb 1 3212491 JUCHUTIHHBI

[enpr0 JUCUMIUIMHBI SBISIETCS OCBOCHUE (YHAAMEHTAIbHBIX TOHATHH U
METOOB TEOPUU BO3MOKHOCTEHM U BO3MOXKHOCTHO-BEPOSTHOCTHON ONTUMU3ALIUY.

3agaveil UCUMIUIMHBL SIBJSIETCS BbIPAOOTKA MPAKTUYECKAX HABBIKOB
UCMOJIb30BAaHUSl TEOPHUM BO3MOKHOCTEH M BEpOSITHOCTEH mpu pa3paboTke
MaTEeMaTHUYECKUX MOJEICH W METONOB ONTHUMM3AIMM W TPUHIATHS PEUICHWH B
YCJOBUSX HEOMPEACTCHHOCTH BO3MOKHOCTHOTO U BEPOSITHOCTHOTO TUIIOB.

2. MecTo aucumniiunsbl B crpykrype OOII
VYueOnas mucimmia «COBPEMEHHBIE ITPOBJIEMbI MATEMATUKHU U
NHO®OPMATUKUHN» otHOcHTCs K pasaeny «Maremarndeckuiiy o0s3aTenbHON
yactu Onoka 1 yueOHOro mnjaHa.

JUIs yCHemHsoro OCBOSH!s AUCUUIUIMHBI MArUCTPAHT JOJDKEH 3HATH TEOPHEO
BEPOSTHOCTEH, 3JIEMEHTHI TCOPUM HEUETKUX MHOKECTB, METOJABI ONTHMH3ALNKN U
OPUHATHAS PEIIEHWI W yMETh WCHOJIb30BaThb WX 3HAHWA TNpU  pa3padboOTKe
WH(OPMALMOHHBIX CUCTEM MOJACPKKN MPUHSATUS PEILCHUIA.

B pesynbrare wm3yyeHus JAMCLMIUIMHBI MAruCTPaHT [JOJDKEH  3HATh
(yHOAMEHTAIbHBIE PAa3Acibl  MATEMATHKM, HEOOXOAMMBbIC MJii MPOBEACHHS
HAYYHBIX  MCCIENOBAHW B O0JIACTM  MATEMaTH4ECKOro  oOecrneueHust
WH(QOPMALMOHHBIX ~ TEXHOJIOTUH, YMETh MOJCIMPOBATH PA3JMYHBIC  THIIBI
HEONPEAEICHHOCTH, BIAACTh MATEMATHYECKUM aIllapaToM TEOPUHU BO3MOKHOCTEH,
HEOOXOAMMBIM IJT Pa3pabOTKH MH(POPMALMOHHBIX CHCTEM MOAACPKKA MPUHSATHUS
pPELICHUI, OPUEHTHPOBAHHBIX Ha OOpabOTKy WH(pOpPMALMK C BJIEMEHTaMHU
HCMOJIHOTHI U HEOMIPEACTIEHHOCTH.

3. O0beM JMCHUILIMHBI: 7 3aYETHBIX CAUHULEL, 252 aKkaAeMHUUYCCKHX Yaca, B
TOM YHCJIE:

KOHTAKTHAs ayAuTOpHasi padora: nekumy 32 yaca, B T.U. NPAKTHYECKASA
NOATOTOBKA 15 4acoB, mpakTnieckue 3aHstus 0 4acos,

KOHTAKTHAsl BHeAyMTOpHAsi pa0oTa: KOHTPOJIb CaMOCTOSATENIBLHOM padoThl O
4acoB, B TOM YHMCJIE KypcoBas padoTta 0 4acos;

camocrositeibHas padora: 220 yacos, B TOM 4UCIIE KOHTPOJIb O 4acoB.

4. Ilnanupyembie pe3y/abTaTbl OOy4YeHHSI MO JHCHMILIHHE, COOTHECEHHbIE C
IVIAHHPYEMBIMH Pe3yJIbTATAMHU OCBOCHHs1 00Pa30BaTe/IbHOI NPOrpaMMBbl
Ilnanupyemsie pesyabstarsl | Illanupyemblie  pe3yabrarbl  O0y4eHHS 10
OCBOeHHsI 00pa30BaTeIbHOM | TUCIIUILIMHE

nporpammel (popmupyembie
KOMIICTCHIINH)

OIIK-1. Cnocoben pemars | OIIK-1.1 OneHuBaeT akTyaabHOCTh MaTeMaTH-
aKTyalbHBIE 33724 (PyHIA- | YECKMX 33434

MeHTanbHOW W mpukiaaHoi | OI1K-1.2 Pemaet 3agaun QpyHaaMmeHTanbHOW Ma-
MATEMATUKA TEMATUKH




OIIK-1.3 Pemaer 3amaud TPUKIAAHOW MaTe-

MAaTUKH
OIIK-2 Cnocoben | OIIK-2.1 BeiOupaer Meroapl Uisl  PELICHUS
COBEPILICHCTBOBATh 1 | KOHKPETHOM ITOCTABJICHHON 3a1a4A
peanu30BbIBATh HOBbIE | OIIK-2.2 CoBepLIEHCTBYET UMEIOIIUECS METOIBI

MaTeMaTUYECKUE meronsbl | OITK-2.3 PazpabaTsiBacT HOBBIE METOIbI

pPCHICHKA IPHUKIAAHbIX 3a1a4

S.®opma npomMeKYTOYHOH aTTECTALMH 3a4€ET, BTOPOM CEMECTP.

6. SI3bIK IpenogaBaHus PYCCKHIA.

II. Conep:kanue TUCHHIIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pasaesiam) ¢
yKa3aHHeM OTBEIEHHOI0 HA HUX KOJIHYECTBA aKaJeMHYeCKHX YacoB H

BH/I0B YUeOHBIX 3aHSITHI

YueOHas nporpamMmma — | Beer | KonTakthHas pabora (4ac.) Camo
HAMMEHOBAHUE PA3ACIIOB U TEM | O Jlexkmun ITpakru- CTOsI-
YECKHUE TEJBH
BCECIO B (_Ha60pa_ ast
T.4. | TOpHBIC) pador
IpaK | paboTsl a
T™IC | pcero | B T1.u.
cKast IIPaKT
noar WYECK
OTOB ast
Ka HOJro
TOBKA
ONEMEHTBl  TEOPUM  HEYETKUX 1 1 0 0 0 10
NOJIMHO-)KECTB
B03M0KHOCTHOE MPOCTPAHCTBO 9 1 0 0 0 8
Heuerkas TepeMeHHas
(BeNIMUMHA) M €€ (1)yI{KI_II/I$I 17 1 0 0 0 16
pactpeacneHusl. CaoiicTBa
BO3MO>KHOCTHBIX PACTIPEACTIEHUIA
DYHKIMHA HEYETKUX BEJTUYMH 15 1 0 0 0 14
Kmaccel  mapaMeTpu30BaHHBIX
BO3MO>K-HOCTHBIX
pacnpeneneHui (pyHkumii | 16 2 1 0 0 14
NPUHAICKHOCTH ).
Pacnpenenenus L-R tina




Hcunciienne  MUHHMCBA3aHHBIX
HEYET-KAX BEJMYAH B KJIaccax
nmapame-TpU30BaHHBIX
BO3MO>KHOCTHBIX pac-
NIPEIEIICHUI

20

16

OTtHoLICHUS MEXKIY
BO3MOKHOCTHBIMU BEJIMYUHAMMU.

11

10

ATrperupoBaHue BO3MOXKHOCTHOM
(He-4eTKOoi) wuHpOpManuMu Ha
0CHOBE t — HOpM. CHJTbHEMIAs 1
ciadeiimas t — HOpMbI

22

20

Hcuncnenne HEUYETKUX BEIMYMH
B KJlaccax MapaMeTPU30BAHHBIX
BO3MOK-HOCTHBIX
pacnpeneacHuil npu cnadei-mein
t — HOpME

16

14

[TpuHIMIBI TPUHATHS PELICHUA B
YCJI0-BUAX BO3MOYKHOCTHOM
(HEUETKOM) M CTOXACTHYECKOM
yuH(popManu

11

10

Mopaenun KPUATEPHEB 51
OTPaHUYECHUN B 3aJa4ax
BO3MOKHOCTHOM M CTOXAac-
THUYECKOM ONTUMM3ALUHU

11

10

Mertoabl peLIeHus 3a1a4
BO3MOK-HOCTHOI'O 51
CTOXaCTHYECKOr0  JIMHEH-HOT'O
[pOrpaMMHUPOBaHUs B Kilaccax
HOPMAIBHBIX PACHPEACIICHNAN

22

18

Metoabl peLIeHUs 3a1a4
BO3MOKHO-
CTHOT0/HEOOXOTUMOCTHOTO
JMHEHHO-TO MPOrPaMMHUPOBAHUS
B KJIAcC€ TOJIy-HEMPEPHIBHBIX
CBEPXY pacrpeacaIcHui

20

18

Metoabl peLIeHUs 3a1a4
HEJIMHECHHOTO BO3MOKHOCTHOTO
MIPOrpaMMHAPOBAHUS

16

14

Bo3MoXHOCTHOE 51
MHTEPBAIIBHOE JIMHEHHOE
[IPOrpaMMHUPOBAHUE

14

10




CpaBHUTENILHOE M3YUYECHUE 3a1a4

BO3MO>KHOCTHOT'O JIMHEAHOTO | ) 4 7 0 0 18
[IPOrpaMMHUPOBAH U npu

Pa3IMYHBIX { - HOpMaX

HUTOI'O 252 32 15 0 0 220

I1I. O6pa3oBaTe/ibHBIC TEXHOJIOTHH

Y4yeOHass mporpaMma  —
HaVMECHOBAHME PA3/CioOB U
TEM (6 cmpocom

coomeemcmeuu ¢ pClb’OeJZOM
1 PI])

Bun zanatusa

OOpa3zoBarebHbIC TEXHOJOTHA

MIPE3CHTALNN.

HznoxeHne TEOPETUUECKOTO
DJEMEHTBl TECOPUHA HEYET- Teximu Mareprajia ¢ HUCIOIB30-
KHX TTOJIMHOXKECTB BAHUEM KOMITBIOTE PHBIX
npe3eHTanuii. Pemenne 3anay
Bo3MoxHOCTHOE TpocTpaH- | JIekuuu HznoxxkeHne TEOPETHUECKOTO
CTBO Mareppajia ¢ HUCIOIB30-
BAHUEM KOMITBIOTEPHBIX
npe3eHTanuii. Peenue 3anay
Heuerkas nepeMenHas | Jlekuuu HznoxxeHne TEOPETHYECKOTO
(BenmnunHa) U €€ QyHKIUS Marepgasia ¢ HCIOIb30-
pacnpenencHus. CpoiicTBa BAHUEM KOMITBIOTE PHBIX
BO3MO>KHOCTHBIX npe3eHTauui. Pemenue 3anaq
pacupeaeeHui
OYHKIMA HEYETKUX BeEIU- | JIekuuu HznoxeHne TEOPETUUECKOTO
YUH Mareprajia ¢ HUCIOIB30-
BAHUEM KOMITBFOTE PHBIX
npe3eHTanuii. Perienne 3anay
Knaccel  mapamerpusoBad- | Jleknuu, HznoxeHne TEOPETUUECKOTO
HbIX BO3MO>KHOCTHBIX pPAac- | MPAKTHYECKUE Marepuajia ¢ HUCIOIB30-
npenencHuii (QyHKIUI Mpu- | 3aHATHS BAHUEM KOMITBIOTEPHBIX
HaAJIeKHOCTH).  Pacnpene- npe3eHTanuii. Petienue 3anay
nenus L-R tuna
Hcuncnenne HeueTkux Be- | Jleknuu HznoxeHne TEOPETUUECKOTO
JMYMH B Kjaccax mapame- Marepuajia ¢ HUCIOIB30-
TPU30BAHHBIX  BO3MOKHO- BAHUEM KOMITBIOTEPHBIX
CTHBIX PACTIPEACIICHUIM npe3eHTanmii. Pemenue 3anay
OtHoweHnss Mexay Bo3- | Jlekumu HznoxxeHne TEOPETHYECKOTO
MO>KHOCTHBIMU ~ BEJIMYMHA- Marepuajia ¢ HUCIOIB30-
MU BAHUEM KOMITBFOTEPHBIX

Peurenue 3agau




ATrperupoBaHue BO3MOKHO- | JIeKnu HznoxxeHne TEOPETHUECKOTO
CTHOH (HeueTkoil) wmHPOp- Marepgania ¢ HCIOJIb30-
Mall1 Ha OCHOBE t — HOPM. BaHUEM KOMIIBIOTEPHBIX
CunpHelimas v cnabeiimas t npe3eHranuid. Pemenue 3amnau
— HOPMBI
Hcuncnenne HEUYETKUX | JIekumumn HznoxeHne TEOPETUUECKOTO
BEJINYHH B KJraccax Marepuajia ¢ HUCIOIB30-
[apaMeTpU30BaHHBIX  BO3- BaHUEM KOMIIBFOTEPHBIX
MOYKHOCTHBIX  pacrpenese- npe3eHTanuii. Petenue 3anay
HUil npu cnabeimeit t —
HOpME
[IpuHIMOEI TPUHATHA pelte- | JIekuun HznoxkeHne TEOPETUYECKOTO
HAW B YCIIOBUSAX BO3MOX- Marepuaga C  HCIOJb30-
HOCTHOW (HEYETKOW) U CTO- BaHUEM KOMITBFOTEPHBIX
XaCTHYECKON HHpOpMaLmu npe3eHTanuii. Petenne 3anay
Mogenun  kpurepueB | | Jlekuuu HznoxkeHne TEOPETHYECKOTO
OrpaHWYEHU B  3a7ayax Mareppajia ¢ HUCIOIB30-
BO3MOKHOCTHOW M CTOXac- BaHUEM KOMIIBIOTEPHBIX
TUYECKON ONTUMHU3ALAN npe3eHranumii. Permenue 3amnau
Mertoapl permreHus  3anay | Jlekuuu HznoxxeHne TEOPETHYECKOTO
BO3MO>KHOCTHOI'O M CTOXAcC- Marepuajia ¢ HUCIOIB30-
TUYECKOTr0 JINHENHOTO MPOr- BaHUEM KOMIIBFOTEPHBIX
paMMHpPOBAaHUs B KJaccax npe3eHTanuii. Petienue 3anaq
HOPMAJIBHBIX  pacrpencse-
HHAN
Mertoapl pewreHus  3anay | Jlekuuu HznoxkeHne TEOPETHYECKOTO
BO3MO>KHOCTHOTO/HEO0XO0 1M Marepuaga ¢ MCHOJIb30-
MOCTHOTI'O JINHEHHOT'O IPOT- BaHUEM KOMIIBFOTEPHBIX
paMMHpOBaHUS B  KJlacce npe3eHTanuii. Pemenne 3anay
[TOJIYHETIPEPBIBHBIX  CBEPXY
pacupeaeieHui
Mertoapbl peleHns 3a1a4 He- | JIekuuu HznoxkeHne TEOPETHYECKOTO
JIMHEWHOTO  BO3MOYKHOCT- Marepuajia ¢ HUCIOIB30-
HOT'O IMPOrPaMMHUPOBAHUS BaHUEM KOMIIBFOTEPHBIX
npe3eHTanuii. Peenne 3anay
Bo3MOoxHOCTHOE W WHTEp- | JIekuun HznoxxkeHne TEOPETHYECKOTO
BAJIbHOE JIMHEHHOE MpOr- Marepuajia ¢ HUCIOIB30-
paMMHPOBAHKE BaHUEM KOMIIBFOTEPHBIX
npe3eHTanuii. Peienne 3anay
CpaBHuTenbHOE UM3yueHUE | JIekuun HznoxeHne TEOPETUUECKOrO
3a7a4 BO3MOKHOCTHOI'O JIU- Marepuajia ¢ HUCIOIB30-
HEWHOr0 MpOrpaMMHUpPOBa- BaHUEM KOMIIBFOTEPHBIX
HUS [pPU Pa3IuyHbBIX t - npe3eHTanuii. Pemenue 3anay

HOpMax




II. OueHouHnble MaTepuajabl Ji  NPOBEACHUSI TEKylleld H
MPOMEKYTOYHOM aTTECTAIHH
OIIK-1. Cnocoben pemars | OIIK-1.1 OneHuBaeT akTyaabHOCTh MaTeMaTH-
aKTyalbHBIE 33724 (PyHIA- | YECKMX 33434
MeHTanbHOW W mpukiaaHoi | OI1K-1.2 Pemaer 3agaun QpyHaaMeHTanbHOW Ma-
MaTeMaTHKA TEMATUKH
OlIK-1.3 Pemaer 3agauM NPUKIAIHONA Mare-
MATHKH

TunoBble KOHTPOJIbHBLIC 3a1aHHUS

Iloka3aTtesim M KpUTepUH OLECHHBAHUA
KOMIICTEHIHH, IIIKAJIA OLEHUBAHHUS

OcBoeHne BO3MOKHOCTHOMI MOJETH

HEOMPEICIICHHOCTH:
1. JlokazaTenbCTBO CBOICTB
BO3MOKHOCTHOM MEPBL.

2. JlokazaTenbCTBO CBOICTB

HEO0OXOIUMOCTHOM MEPHI.

OrneHka MPaBWIBHOCTH  pEIICHMs  3aaa4
OCYIIIECTBISAETCS TPAAUIIMOHHBIM CITOCOOOM

1.ITocTpoeHne MOENE KPUTEPUEB
B YCIIOBHAX BO3MOKHOCTHOM HEOIT-
PENEIIEHHOCTH.

2.IlocTpoeHne MOAENENH NOIMYCTH-
MBIX PELICHAW B YCIOBHAX BO3-
MO>KHOCTHOM HEONIPEAECIICHHOCTH.

OrneHka MPaBWIBHOCTH  pEIICHMsS  3aaad
OCYIIECTBISAETCS TPAAUIIMOHHBIM CITOCOOOM

OI1K-2 CnocobeH
COBEPIIICH-CTBOBAThH 51
peau30BbIBaTh HOBEIE
MaTeMaTH4YecKue  Me-TOJbI
peleHus] TPUKIIATHBIX 3a71a4

OIK-2.1 BpiOupaet MeTOABI
KOHKPETHOM ITOCTABJICHHON 3a1a4u

OI1K-2.2 CoBEPIICHCTBYET UMEIOIIHAECS METOBI
OI1K-2.3 Pa3zpabaTbiBacT HOBBIE METO,IbI

JUIS  pEIICHUS

Tunosble KOHTPOJIbHBLIC 3a1aHHUS

Iloka3aTtesim W KpUTepUH OLECHHBAHUA
KOMIICTEHIHH, IIIKAJIA OLCHUBAHHS

Pacuer 4MCNIOBBIX XapakTEPUCTHK
BO3MOKHOCTHBIX (DyHKIMIA, mapa-
METPOB HMX BO3MOKHOCTHBIX pac-

OrneHka MNPaBWIBHOCTH  pEIICHMs  3aaad
OCYIIIECTBISAETCS TPAAUIIMOHHBIM CITOCOOOM




npeaeneHnii, HeOOXOAUMBIX JUIs
dbopMaMzali M peanm3aluu
OPUHIUIIOB IPUHSATHS PEIICHUH

Hcuncnenne BO3MOKHOCTHBIX BE-
JUYUH Tpu crnaOeHneld U CUITbHEH-
e t-HopMax, OMUCBHIBAIOIINX HX
B3aUMOJICHCTBUE

OrneHka MPaBWIBHOCTH  pEIICHMs  3aaad
OCYIIIECTBIISAETCS TPAAUIIMOHHBIM CITOCOOOM

[ToctpoeHue Moxene onTUMH3a-
LMW W TPUHATUS PELICHUH npu
CUJIBHEHIIIEH t-HOPME B KOHTEKCTE
BO3MO>KHOCTb-HEOOXOAUMOCTb.

OrneHka MPaBWJIBHOCTH  pEIICHMsS  3aaa4
OCYIIECTBISAETCS TPAAUIIMOHHBIM CITOCOOOM

IToctpoeHue Moxene onTUMH3a-
UM W TIPUHSTHS PEUICHUN TpU
ciadeiiieli t-HOpME B KOHTEKCTE
BO3MO>KHOCTb-HEOOXOIUMOCTb.

OrneHka MPaBWIBHOCTH  pEIICHMs  3aaad
OCYIIECTBISAETCS TPAAUIIMOHHBIM CITOCOOOM

ITocTpoeHre M pelIeHre 3KBUBA-
JIEHTHBIX JETEPMUHAPOBAHHBIX
AHAJIOTOB JIMHEWHBIX MOJEIIEH OIl-
TUMHU3ALUA A TPUHATUS PELLICHUN
[IpA CWJIBHEHWIIEW t-HOPME B KOH-
TEKCTE  BO3MOYKHOCTh-HEOOXOIU-
MOCTB B KJIaccax IapameTpru30BaH-
HBIX BO3MOYKHOCTHBIX pacIipeerie-
HU.

OrneHka MPaBWIBHOCTH  pEIICHMS  3aaa4
OCYIIIECTBISAETCS TPAAUIIMOHHBIM CITOCOOOM

[ToctpoeHne M pelIeHre 3KBUBA-
JIEHTHBIX JNETEPMAUHUPOBAHHBIX
AHAOTr'0B JINHEWHBIX MOJIEIIEN ONTH-
MU3ALUU U IPUHATHS PELICHUN NPU
ciadeiiell t-HOpME B KOH-TEKCTE
BO3MO>KHOCTb-HEOOXOIU-MOCTh B
KJraccax NapamMeTPU30-BaHHBIX
BO3MOKHOCTHBIX pacipe-IaeIeHUN.

OrneHka MPaBWIBHOCTH  pEIICHMsS — 3aaa4
OCYIIECTBISAETCS TPAAUIIMOHHBIM CITOCOOOM

[ToctpoeHne M pelIeHre SKBUBA-
JIEHTHBIX JNETEPMAUHUPOBAHHBIX
AHAJIOTOB HEJIMHEWHBIX MOJEIEH
ONTHUMM3aLMHA WU TPUHATHS PELIE-
HUH TIpH CUJbHEHIIEH W cnabei-
el t-HopMax B KOHTEKCTE BO3-
MO>KHOCTh-HEOOXOJMMOCTh B KJIAC-

OrneHka MNPaBWIBHOCTH  pEIICHMs — 3aaa4
OCYIIIECTBISETCS TPAAUIIMOHHBIM CITOCOOOM




CaX napaMeTpn3oBaHHbIX BO3MOX-
HOCTHbIX pacnpe,qeneHMVl.

V. Y4ebHO-MeTOANYECKOE N MH(POPMALMOHHOe 06ecrnieveHne AUCUUMIINHbI

1) PekoMeHayemMas nMTepatypa
a) OCHoBHas nuTepatypa:
1 #3eHnH A.B. OCHOBHble MOHATMSA Teopuu BO3MOXHOCTel / A.B. HA3eHWH. -
Mockea: ®uamarnut, 2016. - 142 c. [DNeKTPOHHbIA pecypc]. - Pexunm
poctyna: http://biblioclub.ru/index.php?page=book&id=469649.
3. MaHTenees, A.B. MeTtofbl onTumMm3aumm B Npumepax n 3agavax [SNeKTPOHHbI
pecypc]: yue6Hoe nocobue / A.B. MaHTenees, T.A. JleToBa. — 3NEKTPOH. daH. —
CaHkT-leTepbypr:  JlaHb, 2015. — 512 ¢ — Pexum pgoctyna:
http://e.lanbook.com/books/element.php?pl 1 id=67460
4, KonyeHoBa, H.B. BbluucnutenbHad matemaTtvka B npumMepax W 3ajadax
[DnekTpoHHbIN pecypc]: yvebHoe nocobue / H.B. KonueHoBa, .A. MapoH. —
ANeKTPOH. faH. — CaHKT-IeTepbypr: JlaHb, 2009. — 368 c. — Pexkum gocTyna:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=198
5. MaHTuHa, V. B. BbluncnnTenbHas MateMaTnka [SNeKTPOHHbIN pecypc]: y4ebHNK
/ . B. MaHTnHa, A. B. CuHUyKoB. - 2-e 13f., nepepab. u gon. - M. MOy
CuHeprug, 2012. - 176 c. - (YHuBepcuTeTckasa cepus). - ISBN 978-5-4257-0064-3.
-Pexxum goctyna:
http://znanium.com/go.php?id=451160
6. Mypomues, A.FO. MeTtofbl onTMMM3aUUn N NPUHATUE MPOEKTHBIX PeLLeHWiA:
y4ebHoe nocobue A1 MarncTpaHToB Mo HanpasneHuto 11.04.03 / A.10. Mypomuges,
B.H. LWamknH; MuHucTepcTBO 06pasoBaHns U Hayku Poccuiickoin ®efepaunn,
defiepanibHOE  TOCYAapCTBEHHOE OHOKETHOe 00pa30BaTe/lbHOE  YUpeXxaeHue
BbICLLEr0 NPOgeCCUOHaNIbHOr0 00pa3oBaHMs «TaMOOBCKMIA rOCYAapPCTBEHHbIN
TEXHUYECKMIN YHMBEpCUTET». - Tambos: WM3gatensctBo ®IbOY BIM1O «TITY»,
2015. - 80 c.: un., Tabn., cxem. - bubnuorp. B kH.. - ISBN 978-5-8265-1451-1 ;
[3neKTpOHHBI pecypc]. - Pexxum AocTyna:
http://biblioclub.ru/index.php?page=book&id=444652

6) JononHuTeNbHasa nnTeparypa:

1 A.B.A3eHVH, M. BareHkHexXT. BO3MOXHOCTHas onTummsaums (y4ebHoe nocobue,
2-e n3pgaHve ), Teepb, TBI'Y, 2012r.,133c.

2. CtpyyeHkoB, B./. Metogbl ontMusaumMmM B MNPUKIagHbIX 3agadvax [
B.N. CtpyueHkos. - M.; bepnvH: OnpekT-Meaua, 2015. - 434 c.. un., cxem., Tabn.
- brubnunorp. B KH. - ISBN 978-5-4475-3800-2 ; [DneKTPOHHbIA pecypc]. - Pexunm
poctyna: http://biblioclub.ru/index.php?page=book&id=457743

3. CTpyuyeHkos, B.. MeTopbl onTUMmM3aumn: 0CHOBbI TEOPUK, 3afauu, 0byyatoLpe
KOMMbOoTepHble nporpammel / B.. CTpy4yeHkoB. - M.; bepavH: OupekT-Meaua,
2015. - 266 c.: un., cxem., Tabn. - bubnuorp. B KH. - ISBN 978-5-4475-3736-4;
[3neKTpOoHHbI pecypc]. - Pexxum AocTyna:
http://biblioclub.ru/index.php?page=book&id=457742


http://biblioclub.ru/index.php?page=book&id=469649
http://e.lanbook.com/books/element.php?pl1_id=67460
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=198
http://znanium.com/go.php?id=451160
http://biblioclub.ru/index.php?page=book&id=444652
http://biblioclub.ru/index.php?page=book&id=457743
http://biblioclub.ru/index.php?page=book&id=457742

3. UupnuH, AM. MeTtoabl

ontTMMmnsaumnn  and WH>XXeEHepPOB:

MoHorpagusa /

AM. UnpnvH. - M.; BepnvH: Oupekt-Megna, 2015. - 214 c.. wn., Tabn. -
Bubnuorp. B kH. - ISBN 978-5-4475-5983-0; [3neKTPOHHbIN pecypc]. - Pexunm
poctyna: http://biblioclub.ru/index.php?page=book&id=427334

2) MporpammMHoe obecreveHne

a) JIMLEeH3OHHOE NporpaMMHOe 0becrieyeHme
KoMnbloTepHbIli Kiace PakynbTeTa NPUKNALHOW MaTEMATUKN U KUBGEPHETUKM

Ne 46

(170002, TBepckasi 06/1., r.TBepb, CagoBblii Nepeysok, a.35)

Adobe Acrobat Reader DC - Russian
Apache Tomcat 8.0.27

Cadence SPB/OrCAD 16.6

GlassFish Server Open Source Edition
4.1.1

Google Chrome

Java SE Development Kit 8 Update 45

(64-bit)

JetBrains  PyCharm  Community
Edition 4.5.3

JetBrains PyCharm Edu 3.0

Kaspersky Endpoint Security 10 ans
Windows
Lazarus 1.4.0

Mathcad 15 M010

MATLAB R2012b

MHOrothyHKUNOHATbHbIN

pepgakTop ONLYOFFICE 6ecnnatHoe
Nno

OC Linux Ubuntu 6ecninatHoe MO
MiKTeX 2.9

MSXML 4.0 SP2 Parser and SDK
NetBeans IDE 8.0.2

NetBeans IDE 8.2

Notepad++

Oracle VM VirtualBox 5.0.2

Origin 8.1 Sr2
Python 3.1 pygame-1.9.1

6ecnnaTHo

6ecnnaTHo

FOCYAapCTBEHHbIA KOHTPAKT Ha MOCTaBKY
NNLIEH3VOHHBIX NPOrpamMMHbIX MPOAYKTOB
103 - F'K/09 ot 15.06.2009

6ecnnaTHoO
6ecnnaTHoO

6ecnnaTHoO

6ecnnaTtHoO
6ecnnaTtHo
AKT Ha nepefiauy npas MK545 ot 16.12.2022

becnnarHo
AKT npegocTasneHus npas 1C00000027 ot
16.09.2011
AKT npegoctasneHns npas Ne Us000311 ot
25.09.2012

6ecnnaTHoO

6ecnnaTHo

6ecnnaTHo

6ecnnatHo

6ecnnaTHo

6ecnnaTHo

6ecnnaTHo

6ecnnaTHo

porosop Ne13918/M41 ot 24.09.2009 ¢ 3A0
«Codpt/larH Tpeing»

6ecnnaTHo


http://biblioclub.ru/index.php?page=book&id=427334

Python 3.4 numpy-1.9.2 becnnaTHo

Python 3.4.3 6ecnnaTHo
Python 3.5.1 (Anaconda3 2.5.0 64-bit) 6ecnnaTHO
WCF RIA Services V1.0 SP2 6ecnnaTHo
WinDjView 2.1 6ecnnaTtHoO
R Studio becnnaTtHo
Anaconda3 2019.07 (Python 3.7.3 64- 6

bit) ecrnnaTHo

3) CoBpemeHHble MpoteccnoHasbHble 6asbl  AaHHbIX U MH(OpPMaLMOHHbIe
CrpaBOYHbIE CUCTEMbI
1 3bC «ZNANIUM.COM» www.znanium.com;
2. ObC «YHuBepcutetckasa 6ubnnoteka oHnanH» https://biblioclub.ru/;
3. 9BC «JlaHb» http://e.lanbook.com.

4) INepeyeHb PecypcoB MH(OPMaLOHHO-TENIEKOMMYHUKALMOHHOW ceT «VIH-
TEPHET», HEOOXOANMbIX 19 OCBOEHUS AUCLMMIAHBI
HTepHeT-yH1BepcUTET http:/Amww.intuit.ru

VI. MeToanyeckne MaTepuansl A1 00y4vatoLMXCA MO0  OCBOEHMHO
ANCUNNANHBI
CamocTtoaTenbHaa paboTta CTyAeHTOB npeanonaraet npoBejeHne AByX BMA0B

paboT:
1 CamocTtosiTeqlbHasa MOArOTOBKA [OKNad0B MO npefnaraemMbiM  Temam
(MpuMepHble TeMbl [OKNAA0B MPUBOAATCA HUXKE);
2. CamoCToATeNlbHOE peLleHre COoXHbIX 334a4 Nno Temam, paccMaTpuBaemMbIM
Ha fekumnsax (npumepHas 3ajadva A48 CaMOCTOATE/NIbHOIO  PeLLeHus
MPUBOANTCH HKE).

[MpMepHbIe TeMbl 40K1an0B

1 B03MOXXHOCTb 1 BEPOATHOCTb.

2. B0O3MOXHOCTb 1 HEOOXOAMMOCTb.

3. CTOXacTM4eckoe M BO3MOXHOCTHOE MPOrpammypoBaHue: CPaBHUTESbHBbIN
aHa/n3.

MpuMepbl 3aAa4 ANS CaMOCTOATENbHOW PaboThl
3agaya 1 [oCTpOWTb 3KBMBANIEHTHbI YETKWIA aHanor 3ajads BO3MOXXHOCTHO-
HE06X0AUMOCTHOI ONTUMM3ALUM U PELLNTL ero rpaguyeckM MeToAoM:

k A~ max,
n{adX +amx2=k}>1/2,
Tr{avxx+anx2<b}>1/2,
Ufa2ixi - a2 > w2}> 1/4,
XL X2 >0,


http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://www.intuit.ru/

rae dy €112.2), a, €Tr(33),
a, =3, a, €Tr(31)b €Tr(6)),
a21 - 2: a22 € Tp(4:672:1) > /Jbz (t) = max{O,mm {171 - 2(t - 3)}}7t € El :

3agaya 2. MIMeeM JIBE€ HCUCTKME BEIUYMHBL (I —R) Tuma. [lycTth Li)=e",1>0,
R(t)=max{0,]1—¢},7 >0. PacrpeneiacHnus paBHBI COOTBETCTBEHHO: X =(3,5,1,2)(L,R),

X, =(4,5,2,1)(L,R). Onpenenure pacrpeicneHne HeueTkol BeamumHel 2X; +X, )

HaWIUTE €€ & — YPOBHEBOE MHOXKECTBO ITpH ¢ =0.7.

Bonpocsl /15t NOATOTOBKH K 3a4eTy

1. Bo3MOXHOCTHOE  TpOCTpaHCcTBO.  CBOWCTBA MEP  BO3MOXKHOCTH U
HEOOXOIMMOCTH.

2. Bo3MmoxHOCTHas (HEYeTKas) BEIMYMHA M €€ (YHKIUS pacnpeacicHusl.
CpoiicTBa QYHKIINK paclpeacIICHUS.

3.  OyHKUMM HEUETKUX BEJTMYMH.

4.  UYeTKkue U HEYETKUE OTHOLIEHUS MEKY HCUETKUMU BEIIMUUHAMM.

5. 'T-HOpMBI, KaK MAaTEMAaTHYECKUH ammapar Juisi arperupoBaHUs BO3MOYKHOCTHOM
uH(pOpPMALIMU U WX CBOWCTBA.

6. HcunclieHuEe HEUETKAX BEJIMYMH.

7. llpuHUMIBI OPUHATHS  PEIICHUHA B YCIOBUSAX  BO3MOKHOCTHOM W
CTOXACTHYECKOW MHPOPMALIHH.

8. TlocTaHOBKHM 33124 BO3MO>KHOCTHOIO U CTOXACTUYECKOTO MPOrPaMMHUPOBAHHS
U UX COJIEPKaTEbHAs HHTEPIPETALHS.

9. 3amaya MaKCMMM3aUUMM BO3MOXKHOCTH (HEOOXOJMMOCTH) JOCTHIKEHUS
HEYECTKOW [eNM NOPH  MOCTPOYHBIX  OrPAHMYEHUSX MO  BO3MOXKHOCTH
(HEOOXOIUMOCTH ).

10. 3apmaya MakCUMHU3ALMU BEPOATHOCTH BBIMOJHEHUS LETW MPHA MOCTPOUYHBIX
OTrPAHUYEHUSX IO BEPOSTHOCTH.

11. BO3MOXHOCTHAst MOJENb YPOBHEBOH ONTUMHU3ALMHY (MAKCUMAKCHAS MOJIEND ).
12.  Croxactuyeckas MOAENb YPOBHEBOM ONTUMHU3ALUH.

Ilnansl W MeTOAMYECKHE YKa3aHHUS 10 TOATOTOBKE K MPAKTUYECKUM
(CEMHHAPCKUM ) 3aHSATHM, BBIITOJIHEHUIO JJAOOPAaTOPHBIX padoT.

[TpakTuecKoe 3aHITHE OCYILIECTBISETCS MO CAEAYIOIIEMY IJIaHY:

1. mpoBepKa BBIMOJIHEHUS 3a1aHUH, BbIIAHHBIX IS JOMAIIHEH pabOTHI;

0030p MPOIIEHHOr0 JEKIIMOHHOTO MaTepraa;
peLIeHE 3aa4 10 0UYEPEHOMN TeEME;
00CY’KICHUE PE3YIBTATOB PEIICHUS 331U,
BbIJIa4a 3aJa4 AJIs TOMALIHEH padoTHI.

SNk W

IIpuMepsI perueHus 3aaa4

HcunciieHre HeYeTKHX BeJIHYHH
Nel.



3azaHbl 1B HEYECTKUE BEJIMUUHBL Y, U X, .

HeoOxomumMo HailTh pacnpeleieHHe HEUYETKOM BEJMYMHBL, OMPEACIIIEMOMR
BBIDOKEHUEM —4.X, +2X, U TPAaHUIBl & —yPOBHEBOI'O MHOXECTBA HEYETKOMN
BEJIMYUHBI, [IPEACTABICHHON JTaHHBIM BBIPAYKCHUEM.

HcxonHbie naHHBIE:

X, €Ir(52), X, elTre.l),

a=0,6.

Pemenue.

B cooTBETCTBUM C HCUUCIIEHUEM BO3MOYKHOCTENW MBI MOYKEM YCTAHOBUTH KJIAccC
pacrpeneiicHuil, KOTOPOMY MPHUHAUIC)KAT HEUETKAs BEIUYNHA, OIpeaesgemMas
BBIPOKECHUEM .

—4X, +2X, € Tr(—4*5+2%4,| —4|*2+| 2| *1) = 7r(—12,10) .

Torga B cooTBeTcTBHM € (OpMyJIaMu Ajis pacueTa TPaHHLl & —yPOBHEBOIO
MHOJKECTBA B KJIACCaX TPUAHTYIIIPHBIX PACIIPEICIICHUI UMEEM:

X*(a)=a+§(l—a):—12+%(1—0,6)=—12+2=—10,

X(a):a—g(l—a):—12—%(1—0,6):—12—2:—14.

Taxum 00pa3zom, mpaBas TpaHulia ¢ —ypOBHEBOTO JJIsl MOJYYEHHOW HEUETKOH
BEIMUYMHBL paBHa -10; 5eBas rpaHMna o —ypOBHEBOIO MHOXKECTBA JUIS
MOJIYYCHHOW HEYETKON BENMYHMHBI PaBHA -14.

No2.

3agaHbl OBEC HEYETKHAE BEJIWYMHBI (L-R) Thna. llycte L(f)= e >0,
R(t) = max{ 0,1 —¢},1 > 0.

Heo0xoauMo onpenenuTs pacnpeneneHne HEYETKON BENWYMHBL 3X, +4X, W
HAWTH TPAHULBI €€ (& —~YyPOBHEBOI'O MHOYKECTBA.

HcxonHbie TaHHBIE:

X, = (5:67171)@,}%): X, = (3757271)@,1%):

a=035.

Pemenue.

B cOOTBETCTBHM ¢ MCUMCIICHUEM HEUETKUX BEIIMYUH (L — R) TUTIA TIOJYyYaeM:

GX, +4X)) g =CB*5+4%33%6+4%5,[3*1+ | 4[*2,[3[*1+[4]*]) ;5 = (2T,38,1L7) 1

[TpumeHss COOTBETCTBYIOLME (POPMBI AJIsl ONPEAETIEHHS TPAHUL] (X —yPOBHEBBIX
MHOYKECTB MOJTYYaeM:

X (@)=m+d(l-a)=38+7(1-0,5) =415

X (@) =a-bJha’ =27-11Wh2.

Takum obpazom, 3X,+4X, =(27,38,11,7),;,, mpaBas rpaHHIa & —yPOBHEBOTO
MHOKECTBA HEYETKOW BENMYMHEI 3, +4X, paBHa 41,5; nesas rpannna o —
YPOBHEBOTO MHOKECTBA JUIS 3.X, +4.X, PaBHA 27 —11V/In 2.

Penienne 3a1a4u BO3MOKHOCTHOTO TPOrpaMMHPOBAHUSL



[TocTponTh W pENINTh SKBUBAJICHTHBIA JCTEPMHUHUPOBAHHBINA AHAJIOr 33Ja4d
BO3MO>KHOCTHOTO TPOTPaMMHUPOBAHUSI.

k — max,
1
w{ay, X, +ap, X, =k} > 5,
1
mia,x, +a,x, =b}> E,
1
mlay X, +a,x, =b,} > Z:
x,,%, 2 0.

Hcxonnbie JaHHBIC:

a, €1r(2,2), a,, € Tr(3,3),

a,, =3, a, €1r(2,2), b, eTr(6,1),

ay =2, ay =3, w, (t)=max{0,min{ 1,1 -2(: -3)}}.

Pemenue.

[IpuBeneHHas B BApUAHTE 3a7a4a €CTh MOAEIb YPOBHEBOW ONTUMU3ALUH.
[TocTporM 3KBUBATICHTHBIE AHAJIOTW MOJETIEH KPUTEPUS U OTPAHUYCHHUN.
1. PaccMOTpuM MOAENB KPUTEPHSL.

k — max,

1
w{ag X, +agx, =k} > 5>
JlaHHas MOJAEAb KpHUTECpUS MOXKET OBITh CBEACHA K  CIEAYIOUICH
JETEPMAHUPOBAHHON MOJIEIIH:

+ +
Ay X, + dy,X, — Max.
Takum 00pa3oM, HaM HEOOXOAUMO HAWTH Gy W dy, JJIsS YPOBHS BO3MOMKHOCTH

&,

= % Bocnonb3yemcst n3BECTHBIMU (POpPMYIaMH IJIsl pacyeTa MPaBbIX IPAHMLL

(! —~ypOBHEBOI'O MHOKECTBA.
-, 1

R, = ==,
ol 2 4
-« 1
R,=—"2=—
0 2 4
CnenoBaTesLHO:

~

Ay =0dy, + R d01:2+%*2:2,5;

N ~ 1
Ay, =dy, + Ry,d,, =3+ 7 *3=375.

Torga 5SKBUBANCHTHAs ACTEPMUHUPOBAHHAS MOJCIb KPUTEPHS UMEET
CICYIOLUA BU 2,5x, +3,75x, —> max .

2. PaccMOTpUM MOJIEITb OTPAHUYEHUH.

CHavasia pacCMOTPHM NEPBOE OTPAHUYUEHUE.

ay, =da;; =3 (10 yCIIOBHIO).



B coorBercTBMM ¢ pacueTHbIMM (OpMYJIAMU IS TPAHHL X —yPOBHEBBIX
MHO>KECTB UMCCM.
a -1 1/2-1 1
]"12 = = = ——
2 2 4
l-a, 1-1/2 1

2 2 4

2

Boruucnum cBoO0IHBIE KOAPPUIIUEHTHI:
-, 1

Rl = = -,
2 4
a, -1 1
ro= =——.
2 4
CnenoBaTesLHO:

. . 1
b' =b +Rd, :6+Z*1:6’25;

. 1
b =b +rid, =6--*1=575

B pesyibrate mepBoe OTpaHWYCHHE NPeoOpasyeTcst B CICAYIOILYIO Mapy
JICTEPMHUHAPOBAHHBIX OTPAHHYCHHIA:
3x, +3,25x, > 5,75,
3x, +2,75x, <6,25,
PaccMOTPHM BTOPOE OTPaHHYCHHE.
dy = dy =2 (10 yCI0BHIO),
a5, =0y, =3 (10 YCIIOBHIO).
HeTpyaHO BHAETH, UTO by =~

Haiinem b, .

HetpynHO BUAETE, 4TO 5; = 3% =3,375.

Torma SKBUBAJICHTHOE OTPAHUYCHUE UMEET BUJ!
2x, +3x, <3,385.
Beinuiiem teneps NOJHOCTBIO 3KBUBAJICHTHBIN JCTEPMUHUPOBAHHBINA aHAIOT
HUCXOJIHOM 3a/1a4H:
2,5x, +3,75x, — max,
3x, +3,75x, = 5,75,
3x, +2,75x, <625,
2x, +3x, <3375,

x 20, x, 20.



[TonyueHHas 3ajaya JMHEHHOTO MPOTrPaMMUPOBAHMSI MOXKET OBITh pelleHa

rpaduyeckum crnocodom.

VII. MaTepuajibHO-TeXHH4YECKOe o0ecneueHue

Jls ay AuTOpHOi paboThI

YyeOHnas ayautopust Ne 212
(170002, Teepckas o0, r.TBeps,
CanoBblii Iepeyaok, a.35)

Hab6op yueOHoii meGenu, MesoBas 10CKa,
MYJIBTUMEIANHBIN KOMIUIEKC

J1st camocTosiTenbHOM paboThI

[Tomemienne Uisi  CaMOCTOSITENBHOM
paboThl 0OYUYAOIIUXCS:
Komnerorepheiii  kitace  (pakynbTeTa
[TMuK Ne 46

(170002, Teepckas o001, r.TBeps,
CanoBblii Iepeyaok, a.35)

Kowmrmrerotep,
KOHIULIMOHED.

JKpaH, POEKTOP,

VIII. Ceenenusi 06 00HOBJIeHHH paGo4eii MporpaMmMbl AUCHHILTHHBI

Nor.n. | OOHOBNIEHHBIM paznen | Onucanue PexBuszuThl
paboueit MPOTPaMMBI | BHECEHHBIX JIOKYMEHTA,
JVCHATLTAHBI W3MEHCHH I YTBEPUBIIETO

HN3MCHCHHUA




