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I. AHHOTAMA

1. Heab ¥ 32724 AUCHUIVIMHBI

Leab0 MUCHUIUIMHBL SBISETCS OCBOCHHE (PYHIAMEHTAJIbHBIX TOHATUH U
METOJI0B TEOPUHU BO3MOKHOCTEM.

3agaveil AMCHMIUIMHBI SIBJIIETCA BBIPAOOTKA TNPAKTUYECKUX HABBIKOB
UCIIOJIb30BAaHUSL TEOPUM BO3MOXXHOCTEH TMpU pa3padOTKE MaTEMaTUYECKUX
MozeNed M METOJOB ONTUMHU3AIMU M TPUHATUS PEIICHUHA B  YCIOBHUAX
HEOIPEAEIEHHOCTH.

2. Mecro nucumMiuvinebl B cTpykTrype OOIT

Vuebnas mpuctmmmaa «MOJIEJIMPOBAHUWE HEOIIPEAEJIEHHOCTU B
3AJJAYAX OITTUMMBALINU Y TIPUHATHS PEIIIEHUI» oTHOCHTCS K pa3aeny
«O6bmenpodeccnoHaIbHBIN 00s3aTeIbHOM YacTH 010Ka 1 yueOHOro 1iaHa.

JIJig yCHenrHoro OCBOCHUSI TUCIIMILTMHBI MAaruCTPaHT JIOJDKEH 3HATh TEOPHIO
BEPOSITHOCTEH, DJIEMEHTHI TEOPUH HEYETKUX MHOXKECTB, METOJbI ONTHUMH3AIUN U
MPUHATUS PEUNIEHUH W yMETh WCIHOJb30BaTh WX 3HAHUS TPH  pa3paboOTKe
HH()OPMAITMOHHBIX CUCTEM TOIEPKKHU TPUHSTHS PEIICHUH.

B pesynprare wm3ydeHWs JOUCHMIUIMHBI MAarucTPaHT JOJDKEH 3HATh
byHIaMCHTAIbHBIE pa3Aelbl MaTeMaTHKHA, HEOOXOIWMBIE IS IPOBEICHUS
HAayYHBIX  HCCIACAOBAaHMM B  00JAaCTH  MATEMaTHYECKOTO  OOECreYCHHS
WHQPOPMAIIMOHHBIX ~ TEXHOJIOTHH, YMEThb MOJCIHUPOBATh PA3JIMYHBIC THIIBI
HEOMNPEeICICHHOCTH, BJIA/CTh MaTeMaTUYeCKUM anmnapaTroM TeopUuu
BO3MOXHOCTEH, HEOOXOAMMBIM JUIsl pa3pabOTKH WH(GOPMAIIMOHHBIX CHCTEM
MOJIJICPKKU IPUHSITHS PEIICHU, OpPUEHTUPOBAHHBIX Ha 00pabOTKy MH(POPMAIINH C
AJIEMEHTaMH HETIOJHOTHI U HEOTPEIEeIEHHOCTH.

JlaHHasi MUCHUITIMHA HEOOXOauMa Il W3y4YeHHUS AUCIUIUIMHBI «MeToabl
ONITUMU3AIMY WHBECTUIIMOHHOTO TTOPTHEIIsn».

3. O0bemM aucHMILIMHBI: 4 3a4eTHBIX e¢AuHULIBL, 144 akageMHUYECKHUX Yaca, B
TOM 4YHCJIE:

KOHTAKTHAs1 ayAUTOPHAs padora: nekuuu 15 gacos, npakruyeckue 3ausatus 30
YacoB;

KOHTAKTHAs BHeAyMTOPHAsA padoTa: KOHTPOJbh CAMOCTOSITEILHON padboThl 0
4acoB, B TOM 4HcJie KypcoBas padoTa () 4acos;

caMocTosiTeJIbHAs padora: 99 yacoB, B TOM UKCIIE KOHTPOJIb 36 4acoB.

4. Ilnanupyemblie pe3yabTaTbl O0OYYEHHMS] MO AUCHHUILIMHE, COOTHECEHHbIE C
IVIAHUPYEMBbIMH Pe3yJibTATAMM 0CBOCHHS 00Pa30BaTe/IbHOM MPOrpaMMbl

IInanupyembie pe3yJibTaThI Ilnanupyemble pe3yJbTaThbl 00y4eHus MO
0CBOeHMs1 00pa30BaTeILHOM AUCHHUILINHE
nporpammsl (hopmMupyembie




KOMITIETEeHIIMH)

VYK-1. CnocobeH ocCyIecTBISITh
KPUTHYECKUI aHam3
NpOOJIEMHBIX CUTYallMil HA OCHOBE
CHCTEMHOT'O NOAXO0/a,
BbIpabaThIBaTh CTpATETHIO
NEeNCTBUN

VYK-1.1. AHanu3upyeT NOpoOJEeMHYIO CHUTYallUI0 Kak
CUCTEMY, BBISBIISSI €€ COCTaBISIOLIME U CBA3H MEXKIY
HUMU

VYK-1.2. Omnpenensier mpoOenbl B HHPOpPMAIUH,
HEoOXOIUMOM A perieHus! MpoOIeMHON CUTYyalluu, U
IPOEKTUPYET MPOLECCHI [0 UX YCTPAHEHHIO

VK-1.3. Kputnuecku OIIEHUBAET HaIe)KHOCTh
UCTOYHHUKOB HH(pOpManuy, paboTaer C MNPOTHBO-
peunBoil nH(popMaIe u3 pa3HbIX HCTOYHUKOB
YK-14. Pa3pabatsiBaeT u COAEP)KATEINBHO
apryMEHTHPYET CTPaTerui0 pelieHus MpoOIeMHOMN
CUTyallUH Ha OCHOBE CHUCTEMHOTO U  MEXIHC-
LIUIUTMHAPHOTO MOAXO0/10B

VYK-1.5. Crpout cueHapuu peanu3aldu CTpa-Teruu,
onpezenss BO3MOXKHBIE PUCKM U Ipel-jaras MyTH MX
YCTpaHEHUsI

OIIK-1. CmocobeH camMoCTOs-
TEITHHO TIPHOOPETaTh, pa3BUBATh
PUMEHSITH MaTeMaTHYECKHE,
€CTECTBEHHOHAYYHBIE, COITUATLHO-
SKOHOMHYECKHE "
npo(eCCHOHAIbHBIE 3HAHUS IS
peleHus] HeCTaHIAPTHBIX 3a/1a4, B
TOM 4YHCIIE B HOBOH WM
HE3HAKOMOI cpene u B
MEKIMCITUTIIMHAPHOM KOHTCKCTE

OIIK-1.1. Ananu3upyeT BO3MOKHOCTb TNPUMEHEHHS
U3BECTHBIX MAaTEMaTHYECKUX, €CTECTBEHHOHAYUHBIX U
COLIMAIbHO-9KOHOMUYECKHE METOJOB B KOHKPETHOMH
HeCTaHAApTHOH 3a/1a4e

OIIK-1.2. ApmantupyeTr U peaqu3yeT METOJ PEIICHH

3aJa4yd € Y4YETOM OTJIMYMTEIbHBIX CBOMCTB U
cnenuUKM  HECTaHIAPTHOM  MpodeccHoHaTbHON
3aJ1a4uu

OIIK-4. CnocobeH npuUMeHATh Ha

OIIK-4.1. O00OCHOBBIBAaET AKTYaJbHOCTb NPUMEHEHUS

obecnieyeHre MH(POPMALTMOHHBIX U
ABTOMATHU3UPOBAHHBIX CUCTEM

NPaKTHKE HOBBIE Hay4HbIE | HOBBIX HAayYHbIX MMOAXO0/I0B JUIsSl pELICHUs HCCIEAYEeMO

OPUHLMIBI M METOAbl HCCIie- | 3aJa4u

JIOBaHUI OIIK-4.2. KoHKpeTH3upyeT U peaju3yeT HOBbBIE
HayyHble TNPUHUUIBI W METOJbl MPUMEHUTEIBHO K
UCCIEAYEeMOH 3a/1aue

OIIK-5. Cnocoben  pazpaba- | OIIK-5.1. Pa3pabaTtsiBaer M MOJAEpPHU3UPYET

ThIBaTb M MOJEPHU3UPOBATDH | OTHEIbHBIE MOAYJIM MPOTPAMMHOrO  OOecredeHus

NPOrpaMMHOE W aNlapaTrHOE | CUCTEM

OIIK-5.2. Pa3pabaTpiBaeT M MOJEPHU3UPYET MPOT-
paMMHOe oOecreyeHue OTHCNbHBIX MOJCUCTEM C
y4eTOM MX MH(GOPMaLMOHHOW B3aMMOCBSI3U

OIIK-7. CriocoOeH HCIOJIb30BaTh
METO/Tbl HAYYHBIX UCCIICIOBAHUHN 1
MaTeMaTHIECKOTO
MOJICTTUPOBAaHUSI B 00JIacTH
TIPOCKTHPOBAHUS M YIIPABJICHUS
UH()OPMAITMOHHBIMU CUCTEMAMHU

OIIK-7.1. PaspabarbiBaeT (opmalibHble  MOJEIH
IPOEKTUPYEMBIX OOBEKTOB M MOJEIU YIPABICHUS
UH(GOPMALIMOHHBIMU CUCTEMAMHU

OIIK-7.2.  BpiOupaer u  peanu3yer  METOJbI
UCCIIEA0BaHUs IIPOEKTUPYEMBIX 00BEKTOB u
UH(POPMALIMOHHBIX ~ CHUCTEM C  HCIOJIb30BAHHEM

MAaTCMATHUICCKOI'0 U MMHUTAIMOHHOI'O MOJACIMPOBAHNA

5.®opMa NpoMeKYTOUHOM aTTEeCTAIMM K3aMEH, | cemecTp.




6. SI3bIK IpenogaBaHusi PyCCKUil.

I1. Conep:kanve  JUCHMIUVIMHBIL,

CTPYKTYPHPOBAHHOE
(pazmesiaM) ¢ yKazaHHeM OTBECEHHON0 HA HHX KOJHYeCTBa
aKajeMHYecKMX YacoB U BUIOB YUeOHBIX 3aHSITHIA

mno

TEMaM

VY4eOHast nporpamMma — HauMeHoBaHue | Beer KonrakTHas padota Camo
pa3ziesioB U TeM 0 (dac.) CTOSI-
Jlexuwm | Ilpaxtu- TEJIbH
U YecKue ast
(JTabopa- pabot
TOPHBIE) a
paboTHI
DJIeMEHThI TEOPUU HEUETKUX MOJIMHO- ] 0 o) 6
KECTB
Bo03M0XHOCTHOE IPOCTPAHCTBO 9 1 2 6
Heuetkas nepemeHHas (BenuyuHa) U
ee ¢pyHKIMs pacnpenenenus. CBoiicTBa 9 1 2 6
BO3MOYXHOCTHBIX PacCIpEeIICHHUM
OyHKIUHA HEYETKUX BEJINYNH 9 1 2 6
Kiaccel mapamMeTpru30BaHHBIX BO3MOXK-
HOCTHBIX pacrpesencHni  (QyHKkmmid | ¢ 1 o) 6
npuHamnexHoct). Pacnpenenenus L-
R Ttuna
Ucuncnenne HEYETKUX BEIUYUH B
KJIaccax MapamMeTpU30BaHHBIX BO3MOXK- 9 1 2 6
HOCTHBIX PaclpeielICHUN
OTHowIEeHHs MEXTy BO3MOXXHOCTHBIMM | @ 1 o) 6
BEJIMYMHAMH.
ArperupoBaHue BO3MO>KHOCTHOM (He-
4eTKOM) MH(OpMaUMKM Ha OCHOBE t —| (o 1 o) 7
HopM. CunbHeimast u cnabeimas t —
HOPMBI
[IpyHUMNBI OpUHATHS PELICHWH B
yCJ10-BUSAX BO3MOXXHOCTHOH | ¢ 1 2 6
(HEe4eTKOM) u CTOXACTUYECKOU
uHopManu
Marematuyeckoe MNpOrpaMMHUpPOBAHKE
B BO3MOXHOCTHO-HEOOXOUMOCTHOM 1 | 2 1 2 6
CTOXaCTUYECKOM KOHTEKCTax
Mopenu KpuTepueB U OrpaHUYEHUN B
3a1a4aX  BOBMOJKHOCTHOW M croxac- | 2 1 2 6
TUYECKON ONTHUMM3ALINHU




Mertonbl  pemieHus

3a7lad  BO3MOXK-
HOCTHOTO U CTOXaCTUYECKOTO JIMHEM-
HOTO MPOTPaMMHUPOBAHUSA B Kiaccax
HOPMAJIBHBIX pacupeaeIeHU

10

Meroapl pemieHus 3a7ady BO3MOYKHO-
JIMHEWHOTO MPOTrPaAMMUPO- 9
BaHUS B KJIAcC€ MOJYHENPEPHIBHBIX

CTHOT'O

CBEpXY pacnpeieaeHui

Metozpl pemieHus 3aaa4 HeIIMHEUHOTO 9
BO3MO>KHOCTHOTO TPOTPAMMHUPOBAHUS

Bo3MmoxHOCTHOE U

UHTEPBAJIBHOE | ¢
JIMHEMHOE MTPOTPAMMHPOBAHUE

CpaBHUTENBHOE U3YUYCHHE 33724
BO3MO>KHO-CTHOI'O JIMHEHMHOI'O
MPOrPAMMUPOBAHUSI TIPU PA3JIUYHBIX t

- HOpMax

10

UTOTO

144

15

30 99

III. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

VYyebHas nporpamMmma —
HAaUMEHOBAHUE Pa3esioB U
TEM (8 Cmpo2om
COOMEemcmaul ¢ pazoeiom

Bun 3austus

O6p&30BaT€JIBHBI€ TCXHOJIOT'MH

11 PI1]])
1. H3noxenue
Jlekuuu,
DJEMEHTBl TEOPUM HEYET- TEOPETUYECKOTO
IIPAKTUYECKHUE
KUX TTOAMHOKECTB Marepuaa
3aHATHUSA
Pemenue 3agau
Bo3moxxHocTHOE mpocTpas- | JIeknuu, 1. Uznoxenue
CTBO IPaKTHYECKUE TEOPETUYECKOTO
3aHATHUS Marepuana
2. PemeHue 3aga4
Heuerkass nepemenHas (Be- | Jlekuuu, 1. Uznoxenue
JUYMHA) U €€ (YHKIUS pac- | MPaKTHIECKHEe TEOPETUYECKOTO
npenenenus. CBOWMCTBA BO3- | 3aHATHUSA Marepuaa
MOHOCTHBIX paclpenene- 2. Pemenue 3ana4
HHM
OyHKIIMM HEYETKUX BeIu- | Jlexkuuu, 1. Uznoxenne
YUH MPAKTUYECKHUE TEOPETUYECKOTO
3aHATHUS Marepuana

2. Pemenue 3agau




Knaccer  mapamerpu3zoBan- | Jlekuuu, N3noxenune
HBIX BO3MOKHOCTHBIX pac- | IPaKTUYECKUE TEOPETUYECKOTO
IIpeAeIeHUI (pynkumii | 3aHATHS Marepuaa
PU-HAJIEKHOCTH). Pewmenne 3amau
Pacnipene-nenus L-R tuna
Hcuucnenue HedeTkux Be- | JIeknum, H3noxeHnue
JUYUH B KJaccax Mapame- | IpakTUYeCKue TEOPETUUECKOTO
TPU30BAHHBIX  BO3MOJKHO- | 3aHATHUSA Marepuana
CTHBIX PACIIPEICICHUIN Pemienue 3anau
OtHomieHuss Mexay Bo3- | Jlekiuwy, N3noxenune
MOKHOCTHBIMU  BEJIMYHMHA- | TPAKTUYECKUE TEOPETHYECKOTO
MH. 3aHATHUS Marepuaa
Pemenue 3amay
ArperupoBaHue BO3MOXKHO- | JIekuuu, N3noxenune
CTHOW (HeueTkoM) uH(OP- | MpaKTUYECKUE TEOPETUYECKOTO
Malliyd Ha OCHOBE t — HOPM. | 3aHSATHS Marepuana
CunpHelnias 1 ciadeunmnias t Pemenue 3agau
— HOPMBI
HMcuucnenue Bo3aMoxxkHOCTeM | JIekium, H3noxenue
Ha OCHOBE t-HOpM IIPAKTUYECKUE TEOPETUYECKOTO
3aHATHUSA Marepuania
Pemenue 3amay
[TpunHIUTIBI npuHATHs | Jlekuuu, N3noxenne
pelle-Huil B YCIJIOBMSIX | IPAKTUYECKUE TEOPETHYECKOTO
BO3MOK-HOCTHOM 3aHATUA Marepuaia
(HeueTkoM) 17} CTO- Pewenne 3amau
XaCTHYeCKOW MHpOopMaluu
Maremarnueckoe mnporpam- | Jleknuu, N3noxenue
MHPOBAaHUE B  BO3MOX- | IPAKTUYECKUE TEOPETUYECKOTO
HOCTHO-HEOOXOJMMOCTHOM | 3aHSATHS Marepuasa
U CTOXaCTHUYECKOM KOHTEK- Pemenue 3amau
cTax
Meronel pemenns 3anad | Jlekuwuu, N3noxenne
BO3MOYKHOCTHOTO M CTOXac- | MPAKTUYECKHUE TEOPETHYECKOTO
TUYECKOTO JIMHEWHOTO | 3aHATUS Marepuaa
MPOr-paMMUPOBAHUS B Pewenne 3amau
KJIaccax HOPMAaJIbHBIX
pacnpeee-Huin
Metonel pemenus 3agad | Jlekuuwu, Hznoxenne
BO3MOYKHOCTHOTO  JIMHEH- | IPAKTUYECKHUE TEOPETUYECKOTO
HOr'O0 MPOrPaMMHUPOBAHHS B | 3aHATHS Marepuana

KJIACCE MOJIYHENPEPHIBHBIX
CBEPXY pachpeacacHun

Pemenue 3agau




Metonel pemenuss 3agad | Jlekuuwu, 1. Uznoxenue
HE-JINHENHOTO MIPAKTUYECKUE TEOPETHYECKOTO
BO3MOYKHOCT-HOTO 3aHATHS Marepuaa
MIPOrPAMMHPOBAHHUSI 2. Pemenue 3amau
Bo3moxxHocTtHOEe U uHTEp- | JIeknuu, 1. Uznoxenune
BAJIBHOE JIMHEWHOE TMPOr- | IPAKTUUYECKHUE TEOPETUUECKOTO
paMMHUpOBaHUE 3aHATHS Marepuana

Pemenue 3agau
CpaBHutenbHOe u3yueHue | Jlekiuu, 1. UznoxeHue
3a7a4 BO3MOKHOCTHOTO JIM- | IPAKTUYECKHUE TEOPETUYECKOTO
HEWHOTO IMPOrPAMMHPOBA- | 3AHATHS Marepuala
HUAS IIpA PA3IUYHBIX t - 2. Pemenue 3ana4
HOpMax

IV. Ouenounnie

MPOMEKYTOYHOM ATTECTAUU

MaTepualbl

JJIA MMpoBEIACHUSA TeKyll_[eﬁ u

YK-1 Criocobex
OCYILECTBIIATh  KPUTUYECKUIN
aHaM3 pOOJIEMHBIX
CUTyalun Ha OCHOBE
CHCTEMHOTO MOJIX0/1a,
BbIpa0aThIBaTh CTpaTeruio
JNENCTBUN

VYK-1.1 Ananmuzupyer npoOJEeMHYIO0 CUTYyaluIo
KaK CHUCTEMY, BBISBIISASI €€ COCTaBIAIOLIME U
CBSI3U MEXKJ1y HUMH

YK-1.2 Onpenensier npobensl B UHPOPMALINH,
HEOOXOMUMOW Uil pemieHus  MpoOJIeMHOU
CUTyallMM, W MPOEKTUPYET IPOLECCHl IO HX
YCTPaHEHHIO

VK-1.3 Kputudecku OLEHHBAECT HAAEKHOCTD
UCTOYHUKOB  HH(opManuu,  paboTtaer ¢
IPOTUBOPEYMBOM HMHPOpMaLMEed U3 Pa3HBIX
UCTOYHUKOB

VYK-1.4 Pa3pabaTeiBaeT H  COAEpPKATEIBHO
apryMeHTUpyeT CTpaTETHUIO perieHus
poOJIEMHOM CUTYallMi HA OCHOBE CUCTEMHOIO U
MEKIUCHUILUIMHAPHOTO MOIX0/10B

YK-1.5 Crpour  cueHapuu  peanu3aluu
CTpAaTEeTuy, ONIpENesis BO3MOXHBIE PHCKU U
npeajarasi IyTH UX YCTPaHEHUs

OIIK-1. CnocobeHn camocTO-
ATEIILHO MPHOOpPETaTh, Pa3BU-
BaTh W MPUMCHATH MaTeMaTH-
YeCKHe, €CTeCTBCHHOHAYYHBIC,
COITMAJIBHO-DKOHOMHYECKHE H
poeCCHOHAIBHBIC  3HAHUS
JUTSl peIieHusT HeCTaHIAPTHBIX
3a7a4, B TOM YHCJIC B HOBOHU

OIIK-1.1 AHanu3zupyet BO3MOXHOCTb
NPUMEHEHUsI  U3BECTHBIX  MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX u COIIMAIBHO-
PKOHOMHUYECKHME  METOJOB B  KOHKPETHOM

HECTaHJAPTHOU 3aJ1a4ue

OIIK-1.2 ApantupyeT W peanu3yer METOoJ
pelmeHns 3aJa4d C  YYEeTOM OTJIMYHUTENIBHBIX
CBOWCTB 51 crnenupuku HECTaHIAPTHOMU




WM HE3HAKOMOW Cpelie U B

npo¢eCCHOHATILHON 3a1a9H

MEXTUCLIUTLIMHAPHOM
KOHTEKCTE

TunoBble KOHTpoJsibHbIE | [Ioka3aTeu W KpuTepuu OLEHWBAHMS
3a/IaHus KOMIIETEHIMH, IIKAJIA OlleHUBAHMSI
OcBoeHue BO3MOXHOCTHOM | OlleHKa TpPaBWIBHOCTA  PELICHUS  3ajad
MOJIETN HEOIPEICICHHOCTH OCYILECTBIISICTCS TPATUIIMOHHBIM CITOCOOOM

1. JlokazaTenbCTBO CBOMCTB

BO3MOXXHOCTHOU MEPBHI.

2. Jloka3aTenbCTBO CBOMCTB

HEO0OXOIUMOCTHOM MEpHI.

1.ITocTtpoenne moxene KpUuTepruen
B YCJIOBUSX BO3MOXHOCTHOM HEOII-
PElIeICHHOCTH.

2.ITocTpoeHune Mojeliel OoMmyCTH-
MBIX PEIICHUW B YCJIOBHUSX BO3-

OI.[CHKa IMPaBWJIIbHOCTH  PCIICHUA  3aaa4
OCYIICCTBIIACTCA TpaAUIUOHHBIM CIocooom

MO>KHOCTHOM HCONMPCACICHHOCTH.

OIIK-4 CrocoOeH nmpuUMEHSITh
Ha NPaKTUKE HOBBIE HAay4YHbIE

OIIK-4.1 O6ocHOBBIBaET aKTyaJIbHOCTb
OPUMEHEHUSI HOBBIX HAyUYHBIX IOAXOJOB JJIf

TPUHIIUIIBI u METO/IbI | pEUICHUs UCCIIeNyeMOM 3a1aun

VICCJICIOBAHUI OIIK-4.2 KOHKpEeTU3UpyeT U peanu3yeT HOBBIE
Hay4HbI€ MPUHIHIBI U METOAbl MPUMEHUTEIHHO
K UCCIIEyEMOM 3a]1a4ue

OIIK-5 Cnocoben | OIIK-5.1 PazpabareiBaeT U MOAECPHUUPYET

pa3zpabarbIBaTh U | OTJENbHBIE MOYJIH POTPAMMHOI0 00ECTIEYeHUS

MOJICPHU3UPOBATH CUCTEM

NPOTPaMMHOE W arlapaTHOeS
oOecrieyeHme

OIIK-5.2 PaszpabarbiBaeT W MOAEPHU3UPYET
IpOrpaMMHOE obecrnieueHue OT/ICJIbHBIX

UH(POPMAIOHHBIX U | IOJICUCTEM C Yy4YeTOM UX HHPOPMAIMOHHOM
ABTOMATU3UPOBAHHBIX CCTEM | B3aMMOCBSI3U

OIIK-7 Cnoco6en | OIIK-7.1 Pa3paGateiBaeT (hopMalibHbIE MOAEIU
UCTIOJNTb30BATh METOJIBI | IPOCKTUPYEMBIX 00BEKTOB u MOJeNn
HAYYHBIX WCCIEIOBAaHUM U | yIpaBiIeHUs WHOOPMAITMOHHBIMUA CHCTEMaMHU
MaTeMaTHYECKOrO OIIK-7.2 BsiOupaeT u peanmu3yer METOMIbI
MOJICTIMIPOBAaHUSI B  OOJACTH | KICCIICIOBAHUS TPOCKTHPYEMBIX OOBEKTOB U
IPOCKTUPOBAHUS U | ”HQOPMALIMOHHBIX CUCTEM C HCHOJb30BAHUEM

yIpaBJICHUS

MAaTEMATHYCCKOI'O )41 HUMUTAITUOHHOT O




UH()OPMATMOHHBIMU MOJEIUPOBAHUS

CUCTEMaMH

Tunossie KOHTpoJsbHbIe | [IokasaTenu u KpuTepuu OLEHWBAHUS
3aaHus KOMIIETCHIMH, IIIKAJIA OLCHUBAHUS

Pacdyer 4YMCIOBBIX XapaKTEpHUCTHK
BO3MOXHOCTHBIX (DYHKIMH, Mapa-
METPOB HX BO3MOXKHOCTHBIX pac-
npeneneHuid, HEOOXOIUMBIX IS
dbopmanuzanMu W peaan3aluu
PUHITUTIOB TPUHSITHS PEIICHUHN

OHCHK& IMPpaBUJIIBHOCTU  PCHICHUA  3aada4
OCYHICCTBIIACTCA TPAAUITUOHHBIM CII0CO00M

Hcuucinenne BO3MOXKHOCTHBIX Be-
JIMYUH NpU ciiabeiiei u cuiibHeH-
men t-HopMax, ONUCBHIBAIOIIUX HX
B3aUMOJICHCTBUE

OueHka TPaBUIBHOCTH  PEIICHUS  3a7a4
OCYILIECTBIISIETCS. TPATUIIMOHHBIM CITIOCOOOM

[locTpoeHne Momenen ONTUMH3A-
UM W TPUHATHS PEHICHUM TIpHu
CUJIBHENIIEH t-HOPME B KOHTEKCTE
BO3MOKHOCTh-HEOOXOIMMOCTb.

OueHka TPaBUIIBHOCTU  pEIICHUS 33134
OCYIIECTBIISIETCS TPAAUIIMOHHBIM CIIOCOOOM

[Toctpoenne mopener ONTUMHU3A-
U W TPUHITHS PEIICHUH Tpu
cnalelimel t-HOpME B KOHTEKCTE
BO3MOXHOCTh-HEOOXOAUMOCTb.

OueHka TPaBUIBHOCTH  PEIICHUS  3a7a4
OCYILIECTBIISIETCS. TPATUIIMOHHBIM CITIOCOOOM

[loctpoenne u pelieHue 3KBUBA-
JIEHTHBIX JNETEPMUHUPOBAHHBIX
aHaJIOTOB JIMHEUHBIX MOJEIEH OIl-
TUMH3ALUN U TPUHATUS PEIICHUIN
IpU CWIbHEHIIEN t-HOpME B KOH-
TEKCTE  BO3MOKHOCTh-HEOOXO/IU-
MOCTh B KJIaCCax MapamMeTpU30BaH-
HBIX BO3MOHOCTHBIX paclpeelie-
HUM.

OueHka NpaBUIBHOCTU  pEIICHUS 33134
OCYIIECTBIISIETCS TPAAUIIMOHHBIM CIIOCOOOM

IToctpoenne u pelieHue >KBUBA-
JICHTHBIX JE€TEPMUHHUPOBAHHBIX
aHaOr0B JIMHEWHBIX MOJEJICH ONTH-
MU3ALMU U TPUHATHS PpEIICHUMN
npu cialeimieil t-HopMe B KOH-

OHCHK& IMPpaBUJIIBHOCTU  PCHICHUA  3aada4
OCYHICCTBIIACTCA TPAAUITUOHHBIM CII0CO00M




TEKCTE  BO3MOXKHOCTh-HEOOXOIH-
MOCTh B KJlaccax IapaMeTpu30-
BAHHBIX BO3MOKHOCTHBIX pacIpe-
JICJICHUH.

[Toctpoenue u pemnienue SkBuBa- | OlleHKAa TMPABUIBHOCTH  PEIICHHUS  3ajad
JICHTHBIX JETEPMUHUPOBAHHBIX | OCYIIECTBISAETCS TPAIAUIIMOHHBIM CIIOCOO0M
aHAJIOrOB HEJMHEMHBIX MOJenen
ONTHUMU3AIMA U TPUHATHUS pellie-
HUW TIpU CWIbHEHIIel u craben-
men t-HopMax B KOHTEKCTE BO3-
MOJKHOCTB-HEOOXOJUMOCTE B KJlac-
cax mapamMeTpU30BAHHBIX BO3MOX-
HOCTHBIX PaCIpeICICHUMN.

V. YueOHOo-MeTOoAMYeCKOe M HH(OPMAILMOHHOE O0ecriedeHre TUCHUIITTUHbI
1) Pexomenyemast aureparypa

a) OcHOBHas UTEpaTypa:

1. SI3enun A.B. OcHOBHblE TOHSTHS TEOpUH BO3MOKHOCTeH / A.B. fzenun. -
MockBa: ®uzmariur, 2016. - 142 c. [DnektpoHHbld pecypc]. — Pexum
noctyma: http://biblioclub.ru/index.php?page=book&id=469649.

3. ITanTenees, A.B. MeTonbl oNTUMHU3aLMKU B IpUMEPaX U 3a7a4ax [DNEKTPOHHBII
pecypc]: yaebnoe nocobue / A.B. Ilantenees, T.A. JleTroBa. — DIeKTpOH. 1aH. —
Cankrt-IlerepOypr: Jlaws, 2015. — 512 c¢. — Pexum pocryma:
http://e.lanbook.com/books/element.php?pll_1d=67460

4. KomuenoBa, H.B. BeruucnurenbHas maremMaThKa B OPUMEpAX M 3aadax
[OnexTponHsbIil pecypc]: yueOHoe nocooue / H.B. Konmuenosa, .A. MapoH. —
OnektpoH. aaH. — Caunkrt-IletepOypr: Jlanb, 2009. — 368 ¢. — Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=198

5. Ilantuna, WM. B. BeuuciurenbHass MareMaTthka [DJE€KTPOHHBIM pecypc]:

yueOnuk / . B. [Tantuna, A. B. CuHuykoB. - 2-¢ u3f., nepepad. u jgom. - M.:
MO®ITY Cuneprus, 2012. - 176 c. - (YuuBepcutetrckas cepusi). - ISBN 978-5-
4257-0064-3. —Pexum JOCTyTIA:
http://znanium.com/go.php?id=451160

6. Mypomues, J.FO. Meroasl onTUMU3alMu U NPUHATHE MPOCKTHBIX PEIICHUI:
yueOHOe TmocoOue Il MarucTpaHtoB 1o  HampaBieHuto 11.04.03 /
J.1O. MypomrieB, B.H. lllamkun; MuHuctepcTBO  00pa3oBaHus W HAyKH
Poccuiickoit ~ ®enepauun, DenepanbHOe  TrOCYIapCTBEHHOE  OHOJKETHOE
0o0pa30oBaTeIbHOE YUYPEKIAEHUE BBICIIETO0 MPOPECCHOHAIBHOIO 00pa30BaHUS
«TamMOOBCKMII TOCYJapCTBEHHBIM TEXHUYECKUU YHHBEpPCUTET». - TamOOB:


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

M3narensctBo ®I'BOY BIIO «TI'TY®, 2015. - 80 c.: ui., Tabdi., cxem. - bubmauorp.
B KH.. - [SBN 978-5-8265-1451-1 ; [OnexkTponHslii pecypc]. — Pexum goctyna:
http://biblioclub.ru/index.php?page=book&i1d=444652

0) JlomonHuTensHast IUTEpaTypa:
1. A.B.JS3enun, M. Barenknext. Bo3MoxHocTHas ontumu3zanus (yueOHOE
nocobue, 2-e uznaanue ), Treps, TBI'Y, 2012r.,133c.
2. CrpyuenkoB, B.M. Mertonbl
B.U. Ctpyuenkos. - M.; bepnun: dupekt-Menua, 2015. - 434 c.: ui., cxeM., Ta0I.
- bubnuorp. B kH. - [SBN 978-5-4475-3800-2 ; [DnexkTpoHHbIi pecypc]. — Pexxum
noctyma: http://biblioclub.ru/index.php?page=book&id=457743
3. CrpyuenkoB, B.M. Mertoabl
oOyuarorie KommbloTepHbie mporpammbl / B.U. CtpydenkoB. - M.; bepnun:
Jupext-Menua, 2015. - 266 c.: un., cxeMm., Ta0i. - bubauorp. B kH. - ISBN 978-5-
4475-3736-4; [D5eKTpOHHBIIA pecypc]. —
http://biblioclub.ru/index.php?page=book&i1d=457742
3. Hupnmua, A.M. Metonpl ONTHUMM3aUMU IS HMHXKEHEPOB: MoOHorpadpus /
AM. Hupnun. - M.; bepnun: Hupexr-Meaua, 2015. - 214 c.: un., Tabdn. -
bubnuorp. B kH. - ISBN 978-5-4475-5983-0; [DnexkTpoHHbIN pecypc]. — Pexum
noctyma: http://biblioclub.ru/index.php?page=book&id=427334

OIITUMH3AIIUM B IPUKIIAAHBIX 3aJadax /

OIITUMH3alIUHU: OCHOBBI TCOpHH, 3adaydH,

Pexum IOCTyIa:

2) IIporpammHoOe obecrieueHue

a) JlurieH3noHHoe nporpaMmMHoe 0OecTrieueHre

Adobe Acrobat Reader DC — Russian — 6ecmatnoe I10;

[Tomemenue U1

CAMOCTOSTELEOM paboTHI Apache Tomcat 8.0.27 — 6ecrutatHoe T10; 5

0By AOIIXCS: Cadence SPB/OrCAD 16.6 - T'ocymapCTBEHHBI KOHTPAKT HAa IIOCTaBKY
. JUIEH3UOHHBIX TporpaMMHBIX poaykToB 103 - I'K/09 ot 15.06.2009;

KommsroTepHsiit KJIACC | GlassFish Server Open Source Edition 4.1.1 — 6ecnnataoe I1O;

¢dakynpTera [IMuK Ne 46 Google Chrome — 6ecruiatroe 10,

(170002, Tsepckas 00:1., | Java SE Development Kit 8 Update 45 (64-bit) — 6ecrutatHoe T10;

r.TBepp, CanoBblii IEPEYIIOK,
n.35)

JetBrains PyCharm Community Edition 4.5.3 — 6ecriaraoe I10;

JetBrains PyCharm Edu 3.0 — 6ecrutataoe I10;

Kaspersky Endpoint Security 10 mis Windows — 6ecrutataoe I10;

Lazarus 1.4.0 - 6ecrnataoe I10;

MATLAB R2012b — Axt npenocrasienus npas Ne Us000311 ot
25.09.2012;

Mathcad 15 M010 — Akt npenocrasnenus npas 1C00000027 ot 16.09.2011;
Microsoft Office npodeccuonanbubiii wtoc 2013 — AKT npuema-nepeaadn
Ne 369 ot 21 urons 2017,

Microsoft SQL Server 2014 Express LocalDB - 6ecrutataoe [10;

Microsoft Visio Professional 2013 - Akt npuema-niepenauu Ne 369 or 21
nrois 2017;

MS Visual Studio Ultimate 2013 ¢ o6HOBIeHNEM 4 - AKT TpEIOCTaBICHUS

npas No Tr035055 oT 19.06.2017;
MiKTeX 2.9 - OecmaTHOE 110;
MSXML 4.0 SP2  Parser and SDK  -06ecmmargoe  IIO;

NetBeans IDE 8.0.2- 6ecmataoe I10;
NetBeans IDE 8.2- 6ecinatroe I10;



http://biblioclub.ru/index.php?page=book&id=427334
http://biblioclub.ru/index.php?page=book&id=457742
http://biblioclub.ru/index.php?page=book&id=457743
http://biblioclub.ru/index.php?page=book&id=444652

Notepad++ - becruiaTHOE [10;
Oracle VM VirtualBox 5.0.2 - 6ecruiataoe I10;

Origin 8.1 Sr2 — morosop Nel3918/M4 ot 24.09.2009 ¢ 3A0 «CodrJlaiin
Tpeiiny;

Python 3.1 pygame-1.9.1 - 6ecrutataoe I10;

Python 3.4 numpy-1.9.2 - 6ecrutatnoe I10;

Python 3.4.3 - 6ecrinarnoe I10;

Python 3.5.1 (Anaconda3 2.5.0 64-bit) - 6ecrutataoe I10;

WCEF RIA Services V1.0 SP2 - 6ecmmatrnoe I10;

WinDjView 2.1 - 6ecrutataoe I10;

MS Windows 10 Enterprise — Akt npuema-niepenaun Ne 369 ot 21 urons
2017.

3) CoBpeMeHnHble mpodeccHoHaNbHbIE 0a3bl JaHHBIX W WHGOPMAIIMOHHBIE

CIIPaBOYHBIC CUCTCMBI

1. 9BC «ZNANIUM.COM» www.znanium.com,;
2. 9BC «YHuBepcuteTckas 0M0JM0OTEeKa OHIaiH» https://biblioclub.ru/;
3. IBC «Jlanb» http://e.lanbook.com.

4) Ilepeuenp pecypcoB UH(POPMAIIMOHHO-TEIIEKOMMYHHUKAITMOHHON ceTtn «IH-
TEPHET)», HEOOXOAUMBIX JIJIs1 OCBOSHUSI JJUCHIUTUIAHBI

NuTepHer-yHuBepeuTeT http:/www.intuit.ru

VI. Meroguueckne wmarepuaibl st O00y4amOIIMXCS MO0 OCBOCHMIO
AUCHMILIMHBI
CamocrosiTeibHasA padoTa CTYAeHTOB NpeAnoJaraeT nNpoBeJleHue AByX BHI0B
pabor:

1. CamocTodTenbHas MOArOTOBKA JOKJIAIOB IO MpeAJiaraéMbiM TeMaM
(mpuMepHBIE TEMBI JIOKJIaJI0B MPUBOSITCS HUXKE);

2. CaMocCTOSTENIbHOE PEIICHHE CIOXKHBIX 3a7a4 M0 TeMaM, pacCMaTpUBAEMbIM
Ha JieKuuax (mpuMepHas 3ajada IS CaMOCTOSITEIBHOTO  PEIICHHS
NPUBOJIUTCS HUXKE).

IIpumepHbIe TEMbI JOKJIAT0B

1. B03MO0OXHOCTB 1 BEPOSITHOCTb.
2. B03MOXHOCTH 1 HEOOXOTUMOCT.
3. Croxactuueckoe 17} BO3MO>KHOCTHOE IPOrpaMMHUPOBaHUE:

CpPaBHUTEIIbHBIN aHAIIN3.

IIpuMepsI 32124 AJ151 CAMOCTOATEIbHOH Pad0OThI



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

3agaya 1. IlocTpouTh SKBHUBAJECHTHBIM YETKUW aHAJIOT 3aJlaud BO3MOXXHOCTHO-

HEO0OXOIMMOCTHOM ONTUMM3AIUMHU U PEIIUTh €ro rpa@uuecKuM METOI0M:

k= max,

m{ay, x,+ay, x,=k|=1/2,

1272

v{amxl—azzxzzbz}z 1/4,

X1,X,=0,

i {a11x1+a X sb1}21/2,

re ay €Tr(22), a5 € Tr(3,3)

a,=3, a, € Tr(3,1],b, € Tr(6,1)

b

a,=2, a, € Tp(46.21) ubz(t\}Imax{O,min[l,l—Z[t—Bm‘,t ek

5

2
— —t
3amaua 2. IMeem AB€ HEUETKUE BEITNYUHBI (L-R)  tyma. Ilycth L(t)=e™",t>0 ,

R(t)=max[0,1-t},t>0  Pacnpenenenus paBHEI COOTBETCTBEHHO: X,=1351.2)

, XZ:(4’5’2’1]‘L:R} . Onpenenure pacupencieHne HEYETKON BEIMUYNHBI 2X+X, ,

HaiiuTe ee ® — ypoBHeBoe MHOXkecTBO npu  ¢=0.7
Bonipoch! 1J1s1 NOATOTOBKY K 3a4eTy

1. Bo3moxHocTHOe  mpocTpaHcTBO. (CBoMCTBA MEP  BO3MOXHOCTH U
HEOOXOIUMOCTH.

2. Bo3MoxHocTHas (HeueTkas) BeIMYMHA W €€ (QYHKIUS paclpeeicHusl.
CBoiicTBa PYHKIIMU paCTIPEICICHHUS.

3. OyHKIUHU HEYETKUX BEJIMYHH.

4. YeTkue U HEUETKUE OTHOIIEHUS MEK/1y HEUETKUMU BEJIMYNHAMM.

5. T-HOpMBI, Kak  MaTeMaTH4YeCKUWW  anmapar Uil arperupoBaHUs
BO3MOKHOCTHOW MH(OpPMAIIUU U UX CBOWCTBA.

6. HcuucneHve HEUETKUX BEIUYMH.

7. IlpyHumMnel TPUHATHS  PEUIEHUA B YCIOBHUSIX  BO3MOXXHOCTHOW U
CTOXAaCTUYECKON MH(pOpMALIHH.

8. IlocTaHoBKHM 337a4 BO3MOKHOCTHOT'O M CTOXAaCTUYECKOIO MPOrPaMMHUPOBAHUS
U UX COJIeprKaTelibHasi MHTEpIpeTaIusl.

9. 3agaya MaKCUMM3alMM BO3MOXHOCTH (HEOOXOAMMOCTH) JTOCTHXKECHUS
HEUETKOM 1eJd TPU  TOCTPOUYHBIX  OrPAHUYEHUSX TI0  BO3MOXKHOCTH
(HEOOXOIUMOCTH).

10. 3apmaya mMakcMMHU3AalMU BEPOSITHOCTH BBINOJHEHHS LEIW IPHU MOCTPOUYHBIX
OTPaHUYEHHUSIX 110 BEPOATHOCTH.



11. Bo3moXHOCTHast MOJIEJIb YPOBHEBOU ONTUMU3AIMU (MAKCUMAKCHAsA MOJIETD).
12. Croxactuueckasi MOJEIb YPOBHEBON ONTUMU3AIUU.

Ilnanpl M MeTOAMYECKHE YKa3aHUSl 10 TOJATOTOBKE K TMPAKTUYECKUM
(ceMrMHapCKUM) 3aHATUSAM, BBIITOJIHEHHIO JJA0OPATOPHBIX padOT.
[TpakTHYeckoe 3aHATHE OCYIIECTBIAETCS M0 CIEAYIOIEMY IUIAHY:

1. mpoBepka BHITIOTHEHUS 3aJaHUM, BBIJAHHBIX JJI IOMaIllHEeW paboThI;
0030p NPONUJAEHHOT0 JIEKIIMOHHOTO MaTepuara;

peneHne 3aaa4 1o 04epeIHON TEME;

o0CyX/IeHHEe Pe3yIbTaTOB PELIECHUS 3a/1a4u;

BbIJIa4a 3aJ1a4 JJIs JIOMAaIlIHEeH paOoThI.

kv

IIpumepsbl perieHus 3axa4
HNcuucienne HeYeTKUX BEJIUYUH

Nel.

X X

3aiaHbl 1BE HEYETKUE BEIUYUHBl 1 M 2
Heobxoaumo HailTM pacnpeeneHue HEYETKON BEJIMYUHBI, OIpeAesseMon

— + [
4X1 2X2 M I'paHHUIbl @ —YyPOBHEBOI'O MHOXCCTBA HCUCTKOU

BBIPAKCHUEM
BEJIMYMHBI, TPEJCTABICHHOW TAHHBIM BBIPAKEHUEM.
HcxoaHsle naHHbBIE:

X, eTr(52) X,eTre(41)

,
a=0,6

Pemntennue.

B cooTBeTCTBMY C UCUMCIEHHEM BO3MOXKHOCTEW Mbl MOYKEM YCTAHOBUTH KJIACC

pacnpeiesneHnid, KOTOPOMY NPUHAICKUT HEUETKAsT BEIWYMUHA, OlpeesemMast

BBIPAKECHUEM:

—4X 42X, € Tr(—4%5+2%4 |—4|%2+|2|*1)=Tr(-12,10)

Torga B coorBeTcTBUM C GopMyiamMu Jig pacyeTa TPaHUIl @ —ypOBHEBOIO

MHOKCECTBA B KJIaCCaX TPHAHTYJIAPHBIX pacnpe):[eneHI/Iﬁ NMECM.:
X+(a):a+g(1—a):—12+%(1—0,6):—12+2:—10

X_(a):a—%(1—0():—12—%(1—0,6):—12—2:—14



Takum 006pa3om, ipaBasi rpaHuIla & —YPOBHEBOTO JUIsl TOJYYCHHONW HEUETKOU
BeIMYMHbl paBHa -10; neBasg rpaHuna ® —ypOBHEBOIO MHOYKECTBA s

ITOJTyYEHHOW HEYETKOW BEJIMYUHBI paBHa -14.

No2.
_ -t
3amaHpl ABE€ HEUYETKHUE BEINYUHEI (L_R) tuna. llycrs L(t)—e >0 ,

R(t)=max (0,1—t},t>0

N +
Heo6xonumo onpenenuts pacnpeacsieHue HEUEeTKON BEIMYUHBI 3X,+4X,

U
HalTH TPaHULIBI €€ @ —ypOBHEBOI'O MHOKECTBA.

Hcxonurle naHunle:

X,=(56,L1), g , X,=(352,1), 4

a=0,5

Pemenue.

B cooTBeTcTBHHU ¢ UCUHCIIEHUEM HEUETKUX BEJIUUYNH (L_R) THUIIA ITOJIyYaCM:
(3X,+4X,), p)=(3%5+4%3,3%6+4%5,|3[x1+|4[x2,[3[x1+[4[*1) |, ,=(27,38,11,7 ) p
[Ipumensist cooTBeTcTBYyIOUIME (QOPMBI Ui OMpEAeNeHUs TpaHul o —

YPOBHEBLIX MHOXKCCTB I10JIy4acM:

X' (a)=m+d(1-a)=38+7(1-0,5)=41,5
X (a)=a=byna '=27-11In2

3X1+4X2:(27,38, 11J7)(L,R)

Takum  oOpazom, mpaBasi rpaHulia @ —

3X,+4X,

YPOBHEBOI'O MHOKECTBA HEYETKOM BEITUYMHBI paBHa 41,5; neBas

rpasuima ¢ —yposHeBoro muoxkectsa s SA1t4%s  pappa 27-114In2

Pemienne 3a1a4u BO3MOKHOCTHOIO NPOrpaMMHUPOBAHUS.
[TocTpouTh M pEmIUTh SKBUBAJICHTHBIM AETCPMUHUPOBAHHBIN aHAJIOT 3aJa4d

BO3MOYKHOCTHOT'O IPOTrpaMMHUpPOBaHUS.



"

! ax+uxb> it bQi il

W !‘2 i

|
| | |
I

|
HMcxongHbie 1aHHBIE:
ay, €Tr(2,2), ay € Tr(3,3),
a,=3, a,€Tr(2,2), b, e Tr (6,1),
a,,=2, a,,=3, ybz(t):max{o,min{1,1—2(t—3)}}.

il

Pemenue.
IIpuBeneHHast B BapuaHTE 3a7a4a €CTh MOJEJIb YPOBHEBOM ONTUMU3ALUY.
ITocTponM 3KBUBaNICHTHBIE aHAJIOTH MOJIEJIEN KPUTEPUS U OTPAHUYCHU .
1. PaccMoTpuM MOZENb KPUTEPUSL.

k= max,

{ay x,+ag, x, =k} ==

I\J|H

JlanHast Moaenb  KpUTEpUsT MOXET OBbITh CBEJeHAa K  CJIEAYIOIIeH
JETEPMUHUPOBAHHON MOJIEIIN:

+ +
dy; X, +dy, X, > max.

+ +
TakuMm o6pazom, Ham HeoOxomumo Haitn % w9 g yposHa

0,=

N =

BO3MOXHOCTH . BOCHOJIBSYGMC}I N3BCCTHBIMU q)OpMy.HaMI/I I pacucTa

IIPaBbIX TPAHUL] @ —YPOBHEBOI'O MHOKECTBA.

l1—ay 1
Ty T4
1-«a
Ry,= 0L
2 4
CHGI[OB&TGHBHO:

+ _ A 3 1 _ .
ao1_ao1+R01d01_2+Z*2_2’5’

+
02

[
o>

a

nt 02d —3+411 *3=3,75.



Torma 5SKBUBAJIEHTHAs JACTEPMHUHUPOBAHHAS MOJECIb KPUTEPUS  HUMEET

CIe YOI BU: 2,5x,+3,75x, max

2. PaccMOTpuM MOJIEb OTPAaHUYEHUM.
CHauana pacCMOTPUM [I€PBOE OIPAHUYCHHUE.
n=a;=3
91179173 (o yCII0BHIO).
B cootBercTBUM ¢ pacueTHbIMU (GOpPMYJIaMH JJiS TpaHUI[ @ —ypPOBHEBBIX
MHOKECTB HUMEEM:

:a1—1 _1/2-1_ 1

12

r.=; 5 R
I—ay 1-1/2 1
R,= - 1
2 2 4
Torna:
01'2:3112+R12312:3+}T*1=3,25;
a,=a,,+r a12:3—i*1:3,75.

Brruncnum cBoO01HBIE KOADPUITUEHTHL:

1-«a
R1: 1 :1—,
2 4
0(1—1 1
r1: =——
2 4
CnenoBaTeIbHO:

bI:31+R131:6+%*1:6,25;

b;231+r131:6—i—*1:5,75.

B pesynbraTe mnepBoe orpaHuyeHue mpeodOpasyeTcss B CIEAYIOUIYIO Mapy

JNETEPMUHUPOBAHHBIX OTPAHUYCHHIA:

(
‘ L)

N, Dn20, I,k

PaccMoTpum BTOpOE OrpaHUYEHHE.

+ — - —
431 =01=2 (110 ycnosuo),

+ — - —
12=03=3 (110 yci0BHIO).



HerpynHo Buners, uto

Haiinem b,

Herpynno Bugers, uro

b, =—

b;:3§:3,375

TOFI[EI 9KBHUBAJICHTHOC OI'PaHNYCHUC UMECT BU/L:

2x,+3x,<3,385

Brinuiiem teneps NOJHOCTHIO SKBUBAJICHTHBIN JIETEPMUHUPOBAHHBIN aHAJIOT

UCXOIHOM 3aaUM;

it
|

|

|

AR IR R

[TomyuyenHnas 3ajaya JIMHEWHOTO IPOrPAaMMHUPOBAHUS MOKET OBITh peleHa

rpauueckuM crnocooom.

VII. MarepuajibHO-TEXHUYECKOE O0ecneveHune

Jlns ayauTopHO# pabOThI

VYuebnas aynuropust Ne 212
(170002, Tsepckas  00i.,
r.TBepb, CamoBbIli MEpPEyIoK,
1n.35)

HaGop yuebHOM MebOenu, MenoBasi JOCKa, MYJIbTUMEINHHBIN
komiuiekc "I - Lerner .ru" B coctaBe: npoekrop Epson EB -
575 Wi, MapkepHas J0CKa, IaHeNlb ympaBieHus Epson
ELPCBO2, 3anacHas JjaMma, 3amacHoOd (GuibTp Ui
IPOEKTOPA.

JJ1st caMOCTOSITeNTbHOM PabOThI

[Tomemenue JUIs
CaMOCTOSITEIILHOU paboThI
00ydJaronmxcsi:
KomnbrorepHsiit KJ1acc
¢dakynbrera [IMuK Ne 46
(170002, Tsepckas  00u.,

r.TBepp, CanoBelil nepeyIiox,
1.35)

[Tepconanbusie 9BM (komneiorep RAMEC STORM C2D
4600/160Gb/DVD-RW+Monutop LG TFT 17" L1753S-SF
silver — 24 mir.), MynbTUMeauiiHbIN poekTop BenQ MP 724
C TMOTOJIOYHBIM KperuieHueM u 3kpad 1105, koHaummoHep
General Climate - 2 T, kommyrtatop D-Link
10/100/1000mbps 16-potr DGS-1016D, kommyTtaTop D-Link
10/100/1000mbps 16-potr DGS-1016D- 2 mT.

VIII. CBenenusi 00 00HOBJIeHUM padoyeil MPorpaMMbl JUCHUILTAHBI

Nerr..

OOGHOBIEHHBIN pa3en
paboueit mporpaMmbl
TACIUATLINHEL

Omnmcanne PexBu3uThI

BHECEHHBIX JIOKYMEHTA,

W3MEHEHHUI YTBEPAUBILIETO
A3MEHEHHUSA
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