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Pa6oyasi nporpamMma AUCHHUIIMHBI (MOAyJs1) pa3paboTaHa B COOTBETCTBUU ¢ PesrepasibHbIM
rocy1apCTBEHHbIM 06pa30BaTeIbHbIM CTaHJAapTOM Bbiciiero oopazoBanus (PIrOC BO) aasa
peasn3yeMbIX OCHOBHBIX NpOQecCHOHaJbHBIX 00pa30BaTeJIbHbIX MPOTrpaMM BBICLIETO
o6pasoBaHusl Mo HamnpaBjeHU mnoArotoBku 01.04.02 "llpuksiagHasgs MaTeMaTHKa U
nHpopMaTUKa" yTBepxAeHHOro [I[pukazoM MuHucTepcTBa 06pa3oBaHusl U Hayku PO ot 10

auBapsa 2018 r. N 13.



1. Mecto aucuuniauHsl (Moayss) B ctpyktype OITOII BO:
JucturmHa (MOJTyJIb) OTHOCHUTCS K YaCcTH JUCIUATUTHH OCHOBHOM MpodeccroHabHOM 00pa30BaTeIbHOM MPOrpaMMBbI, (OPMHUPYEMBIX yYaCTHHKAMHU
00pa30BaTeIbHBIX OTHOIICHHH.

2. BxoiHble TpebOBaHHUA /11 0CBOEHUS AUCLHUIIMHBI (MOAYJIsA), IpeiBapUTe/bHbIE YCJI0BUS:

y4amuecs: JTOJDKHBI BIaJIeTh 3HAHUSAMH IO MAaTeMaTWYeCKOMY aHaJIHu3y, JMHEHHOH anreOpe M TEOpHH BEPOSTHOCTEH B 00BEME, COOTBETCTBYIOIIEM
nporpaMMme o0y4eHHs OCHOBHBIX 00pa30BaTeNIbHBIX NMporpaMMm OakanaBpuaTa IO YKPYIHEHHBIM IpynnaM HanpasieHuil u cneuuanbHocter 01.00.00
«Maremaruka u mexanuka», 02.00.00 «KommbrorepHsie U HHOOPMAITMOHHBIC HAYKW.

3. Pe3ynpTarel 00y4eHus 1Mo TUCIHUILINHE (MOIYII0), COOTHECEHHBIE C TPEOYyeMBIMH KOMITETCHIIUSMH BBIITY CKHUKOB.

IlnaHupyeMble pe3y/ibTaThbl 06y4YeHMs 0 AUCHUILIIMHE (MOAYJII0)

CofepkaHue U KOJ KOMIIETEHIIHH. UHauKaTop (moKasaTeJib) JOCTHKEHUS Il1aHUpyeMble pe3y/IbTaThl 06yYeHHUsI MO
KOMIEeTEeHIIUU AUCIUILINHE, CONPSKEHHbIE C
HHAMKATOpaMH
JOCTHXKE€HMSI KOMIIeTeHI Ml
OIIK-1.1. OGnanaer ¢pyHIaMEHTANbHBIMU OIIK-1.1 3-1. 3HaeT apXUTEKTypHBIE
3HAHUSIMH, TIOJTYYCHHBIMU B O0JIACTH MIPUHITUIIBI TIOCTPOCHUS CHCTEM
MaTeMaTHUKU ¥ UH(OPMATHUKH. UCKYCCTBEHHOI'O MHTEIJICKTa, METObI

JIEKOMITO3UIIMHA OCHOBHBIX IOJICUCTEM
(KOMIIOHEHTOB) U peaTn3aluu uX
B3aUMOJEUCTBUS HA OCHOBE METOIOJIOTUNA

OIIK-1. CniocoGeH pemaTh akTyalbHbIE 331241 IIPEIMETHO-OPUEHTUPOBAHHOTO
(dyHIaMEHTaJIbHON M MPUKJIaIHOM MaTeMaTHKU MIPOEKTUPOBAHMUSI
OIIK-2.2. YMeeT BbICTpauBaTh apXUTEKTYPy OIIK-2.2 V-1. YMmeer BbICTpauBaTh
CUCTEMBI UICKYCCTBEHHOI'O MHTEIIJIEKTa ApPXUTEKTYPY CUCTEMBI HCKYCCTBEHHOTO
MaTEMaTHYECKHE METOJIbI U CUCTEMBI MHTEJJIEKTA, OCYIIECTBIIATh IE€KOMITO3ULIUIO
MIPOrpaMMHUPOBAHHUS ISl pa3pabOTKU U OCHOBHBIX MOJICUCTEM (KOMIIOHEHTOB) 1
OIIK-2. CnocoGeH coBepIIEHCTBOBATh U pean3alnyy aaropuTMOB. peain3alyy UX B3aUMOJIEHCTBUS HA OCHOBE
pealin30BbIBaTh HOBbIE MATEMAaTHYECKUE METO/I0JIOTUH MTPEIMETHO-OPUEHTUPOBAHHOT O
METO/Ibl PEIICHUs IPUKIAIHBIX 331a4 IIPOEKTUPOBAHMUSI




OIIK-3. CniocobeH pa3pabarbiBaTh
MaTEeMaTHYECKHE MOJICTH M MPOBOUTH MX
aHAJIM3 TIPU PEIICHUH 3a]1a4 B 00JIaCTH
po(hecCHOHATLHOM NI TEIIbHOCTH

OIIK-3.1. 3HaeT BO3MOXHOCTH COBPEMEHHBIX
MHCTPYMEHTAJIBHBIX CPEJICTB U CUCTEM
IIPOrpaMMHUPOBAHUS B 00JIaCTH
podecCHOHAIbHON AEATEITLHOCTH.

OIIK-3.2. YMeeT npoBOAUTH CPAaBHUTEIbHBIN
aHAJIM3 U OCYIIECTBISTH BEIOOD
WHCTPYMEHTAIILHBIX CPEJICTB

IUISL pEILICHUs 33/1a4 B 00J1aCTh
podheCCHOHATTLHON JICATEIIEHOCTH.

OIIK-3.1 3-1. 3HaeT BO3MOXKHOCTH
COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJCTB H
CHCTEM MPOTrPaMMHUPOBAHHMS [Tl PELICHUS
3aJ1a4 MAalTMHHOTO O0YYCHHS

OIIK-3.2 V-1. YmeeT npoBOIUTH
CPaBHHUTEIbHBIA aHAINU3 U OCYIICCTBIIATh
BBIOOP MHCTPYMEHTAIBHBIX CPEICTB JIJIS
pelIeHHs 33]]a4 MAITUHHOTO 00YYCHUs

4. O6beM TUCHMITIMHBI (MOIYJIs) COCTABIISAET 4 3.€., B TOM YHCiIe 72 akaJleMUYeCKUX yaca, OTBEJAECHHBIX Ha KOHTAKTHYIO paboTy 00ydaromuxcs ¢
npernojaBaTeneM, 72 akaJeMUYECKUX YaCOB Ha CAMOCTOSITENIbHYIO pPa0OTy 00yUaronIXcs.

5. CopeprkaHue AUCLUIIMHBI (MOYJIs1), CTPYKTYPHUPOBAHHOE MO TeMaM (pa3/iesiaM) C YyKa3aHMEeM OTBEJEHHOr0 Ha HUX KOJIMY€ECTBA
aKa/leMUYeCKUX YacoB U BU/Ibl yYeOHBIX 3aHATUM:

AMCUUIIMHE (MOAYJIIO)

HanmeHnoBaHue u KpaTkoe cojaep:xkaHue pa3aenoB u | Bcero
TeM TUCHMILIMHBI (MOYJIs1),

DopMa NPOMEKYTOYHON aTTECTALUH 10

B ToMm aucie

(4acwbI)

KonrakTHas padora
(pa6oTa BO B3aUMO/1eliCTBUM C
npenojaaBarTesemM) yacekl
Buabl KOHTAKTHOI padoThI, Yachl

CamocrosiTe/ibHaAsA
padora o0y4arouerocs,

(8U0bI CaMOCmMoAMeNbHOU
pabomwl — 3cce, peghepam,
KOHMPOIbHAL paboma u
np. — YKa3vul8aromcs npu
Heobxooumocmiu,)

3auaTus [IpakTuuec
JEKIIMOHHOTO Bcero
THIIA 3aHITHS




JIMcKpeTHbIe aHCAaMOIN U UCTOYHHUKH: TUCKPETHBIN
HMCTOYHUK, CTAIIMOHAPHBIN HCTOYHUK, UCTOYHHUK 0€3
MaMsATH, MIPUMEPBI CTAIlMOHAPHBIX,
HECTAIlMOHAPHBIX HMCTOYHUKOB, HWCTOYHHUKOB C
MaMATHIO U 0€3 maMsITH

KoraecTBo nHbOpMaIuu B COOOIICHUH. DHTPOIHS
KaK KOJHMYECTBO COOCTBEHHON wWH(pOpManuu B
COOOIIIEHNUH. DHTpOIHUs Ha cooO1ienne
JUCKPETHOTO CTAI[MOHAPHOTO WCTOYHHKA: TEpBast
TeopeMa O MpeJesie SHTPOIUU, BTOpas Teopema o
mpeneie  SHTPONHH, ONPEICIICHHE  JHTPOIUHU
CTAIIMOHAPHOI'0 HCTOYHHKA Ha COOOIIICHHE.

3ajaya KOAMPOBAHMUS JUCKPETHBIX HCTOYHHMKOB
PaBHOMEPHBIMU KOJIaMHU: MOHATHE KoJa,
PaBHOMEPHBI M HEPABHOMEPHBIA KOJ, MOIIHOCTh
KOJla, YTBEP)KJIECHUE O BEPXHEW OLIEHKH MOIIHOCTH
paBHOMEPHOTO M HEPaBHOMEPHOIO  KOJa,
KOJUPOBaHUE COOOLIeHNS, KOJAMPOBaHHE
cooO1IeHni ancaM01sl, TOOYKBEHHOE KOJUPOBaHUE,
KOJUPOBAHUE I10 CJI0BAPIO, MHOXKECTBO OJJHO3HAYHO
KOJUPYEMBIX U AEKOIUPYEMBIX OJIOKOB, MHOKECTBO
HEOJHO3HAYHO KOAHUPYEMBIX U JE€KOIUPYEMBIX
0JI0KOB, oOHIMOKa pPaBHOMEPHOTO KOAMPOBAaHMUS,
CKOPOCTb PaBHOMEPHOI'O KOIAUPOBAHUS, CKOPOCTbH
co3laHug  HMHQOpMAMM TNpU  PaBHOMEPHOM
KOJAMPOBAaHUM, TpsMas W OOpaTHbIE TEOPEMBI
KOJMPOBaHUSI.

KOI[PIpOBaHI/Ie CTallUOHAPHBIX HCTOYHUKOB 0e3
ImaMsTH. TeopeMa O BBICOKOBEPOATHBIX MHOXECTBaxX
AUCKPECTHOT'O HCTOYHUKA 0e3 maMsATHU.
BI)ICOKOBepOSITHI)Ie MHOXKECTBA AJId ABOHWYHOIO
HCTOYHHMKA 0e3 HaMsATH C Pa3JIMIHbIMHU




napaMeTpamMM  paclpezesieHuss  BEpOSTHOCTH.
[Ipsmass u oOparHas TeopeMbl KOAMPOBAHUS
CTalMOHAPHBIX HMCTOYHHUKOB 0e3 naMsATu
paBHOMEPHBIMH KOJIaMH.

Dproauyueckue JUCKPETHbIC HCTOYHHKHU: CpEIHEE
apu(pMETHIECKOE YCIIOBHOM cOOCTBEHHOM
uHbOpMAMK  COOOIIEHHs, BBIYMCICHHAS IO
MHOXECTBY HWCTOYHHUKOB W BBIYHCIICHHAs IO
peanu3ali  OJHOTO HWCTOYHHMKA, POJb 3aKOHA
OO0JIBIITNX qHCel, oIpeieieHre KJacca
SProauvCeCKux HCTOYHHUKOB, TCOoOpEMa 00
APrOJMYHOCTH  JUCKPETHOTO  CTAl[HOHAPHOTO
WCTOYHHKA 0€3 namMsTu, IpuMEp HEOHProgn4eCKoro
WCTOYHHUKA. KosmyecTBo UH(pOpMaIInH,
MOPOXKIAEMOE IPTOANICCKIM UCTOYHUKOM: JIEeMMa
Mak-Munnana, mnpsMas TeopeMa KOAHPOBaHUS,
oOpaTHasi TeOpeMa KOJIMPOBaHUSI.

HepaBaomMepHoe KOJAUPOBaHUE JVCKPETHBIX
HUCTOYHUKOB:  IIOCTAaHOBKA  3aJauM,  CpEeIHssA
CKOpPOCTh HEPABHOMEPHOI'O KOJAUPOBaHUS,
OJIHO3HAYHO JIEKOAUPYEMBbII KO, Tpe(UKCHBIN KO/,
cyhduKCHBIE ~ KOA,  CBOHCTBO  OJIHO3HAYHO
JNEKOIUPYEMOro Koja (OrpaHMYeHHE Ha JJIMHBI
KOJZIOBBIX CJIOB), KOJOBOE JEpPEBO, HEPABEHCTBO
Kpadra. Teopema o cpemaHeit niauHe KOJOBBIX CIIOB
OJIHO3HA4YHO JEKOIUPYEMOTO KozJa TUISL
OJTHOMECTHOTO aHcaMOJsl, ONTHUMAaJbHBIM KOJ,
TeOpeMa O CYyIIECTBOBAaHUU ONTUMAIbHOrO D-
WYHOT0 KOJIa /U1 OJHOMECTHOTO aHCAMOJIsl, CpeaHsIs
JUTMHA KOJ1a JUIs IPOU3BOJIBHOTO aHCaMOJIs, cpeiHee
KOJIMYECTBO KOJOBBIX CIIOB U CPEIHSAS CKOPOCTb
KOJAMPOBAaHUSL  JUI  MPOU3BOJIBHOTO  aHcamoOJs,
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4, HATIMCAHHE
NPaKTHYECKOMI
NPOrpamMMbl Ha SI3bIKe
Python




oOparHas TeopeMa KOJIUPOBaHUS TUTST
NpOM3BOJILHOIO  aHcamOuis, TmpsiMas — Teopema
KOJAMPOBAaHUS I MPOU3BOJILHOTO  aHCAMOJIS.
OnrtumasbHble HEpaBHOMEpHbIE KOabl. Merton
[lTenno-®ano, meron XadbdhmeHa.

JIBOUYHBIA CUMMETPUYHBIA KaHAll, €r0 SHTPOIUS,
IIPOITyCKHAas CIIOCOOHOCTB. 3anaya
MTOMEXO0YCTOMYUBOTO JIEKOTUPOBAHUS.
Onpenenenve  JABOMYHOrO  OJIOKOBOTO  KOJa.
Onpenenenue jauHeWHoro koaa. OrnpeneneHue
IIBOMYHOTO JINHEWHOT'O 0OJIOKOBOTO KoJa.
OmpeneneHue MOPOXKIAIOMIEH MaTPHIBI  KOJA.
OrmpezienieHne CKOpPOCTH Mepeadn TMHEHHOTO KOo1a.
YTBEepXKIACHUE O CBSI3H IOPOXKIAIOIIUX MAaTPHIL
OIHOTO © TOoro ke koma. OmnpeneneHue
CHUCTeMaTUYEeCKOr0 Koja. 3ajada JIeKOJAUPOBAHHSL.
JlexoqupoBaHue 1o METOIY MaKkcuMyMa
npaBaononoduss u ero obocHoBanue. CTparerus
JIEKOIMpOBaHMsl B OJMbKaiiiee KOJ0BOE CJIOBO U €€
obocHoBanue. Ommbka aekomupoBanus. llpsmas
teopema [lleHHOHA

CMexHBI KlacC MO JMHEHHOMY Koay. Jlumepsl
CMeXHOro kiacca. Omubka JIeKoAUpOBaHUS MpPU
UCIOJIb30BAaHUN  CTAaHJAPTHOTO  PaCIOJIOKEHUS.
Konosoe paccrostaue. CBsi3b KOJJOBOTO PAaCCTOSIHUS
c UCIIPaBIIAIOLIEH CIOCOOHOCTHIO KOJa.
[Tpubmmkenns BEpOSTHOCTH OIMMOKH JUIsl KO,
ucnpasisiomero t- omu6ok. CoBeplIeHHBIH |
KBa3MCOBEPLIECHHBIN KOMBI.

JyanbHbIi KOJI. IIpoBepoynas MaTpHIa.
Omnpenenenne TMHEHHOTO KOJIa 4epe3 IPOBEPOUHYIO
Matpuny. CBsi3p  KOJOBOTO  PACCTOSIHUSL U

4, HALIMCAHHE
NMPaKTHYEeCKOM




IIPOBEPOYHOM MaTpuipl Koja. Tpu CBOMCTBa
nyanpHoro kojma. (Cmabo  caMoayanbHbIH U
camMOqyainpHbIi  Koiapl.  CHHIpPOM  BEKTOpa.
CranzmapTHOE pacHoJIOKEHUE U CHHAPOM JIUJIEPOB
CMEXHOro Kiacca. JlekonupoBaHHe, HCIIONb3Ys
cuHJipoM. CHUHIPOMHBIA KPUTEPUUA TOTO, UTO KOJ
UCIPABJISET t-OLIMOOK.

NMporpaMMmbl Ha A3BIKE
Python

10.

Kon, wucopasnsromuii  ogny omubky. Kox
X5MMHHIa:  MOpPOXKJIAINAss W [POBEPOYHAs
Matpuna. JlBa cmocoba KOOUpOBaHUS — KoAa
XoMmmuHra. JlekogupoBanue koxa X3MMMHIA.
I'pannna Xosmmwunra. ['panuna Bapmamoa—
I'unpbepra kak anasnor npsimor Teopemsl LllernoHa
JUIsl IMHEWHbIX KoA0B. ['pannnia CUHIIITOHA.
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11.

Kon, ucnpasnstomuii n18e ommoOku. Luxnmdeckue
Konbl. [TpoBepounas maTpulia HUKIMYECKOTO KOJA.
MuHUMaNbHBI MHOTOYIEH 3JIEMEHTA PACIIUPEHUS
KOHEYHOI'0 oI u €ero CBOMCTBA.
[ukmoToMuyeckuit KJ1acc 51 MMOCTPOECHNUE
MHUHUMAJIBHBIX MHOTOWIECHOB. L{MKIM4YHOCTH KOIa
XsMmmuHra. [{UKIMYHOCTh KOJA, MCIPAaBIISIIOLIETO
JIBE€ OLITHOKHU.
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12.

Kompr BUX kak 0000mieHrne KomoB XOMMHUHTA.
3anaga pexoxupoBanust konoB bBbUX. Jloxaropsl
omnO0OK.  MHOrowieH  JIOKaTopoB  OIIKOOK.
VYpaBHenus nekoauposanus. IlocnenoBarenbHOCTD,
MOJIy4eHHass Ha JIMHEWHOM pErucTpe CJBHra.
[IpucoennHEHHBIN MHOTOYJIEH. JInneinas
CIIO)KHOCTh  TOCJIEZIOBATEIBHOCTH (MUHUMAJIbHAS
JuInHa peructpa casura). Teopema Meccu.
Anroput™ bepnekemma-Meccn M OLEHKa €ro
CJIOKHOCTH. Hcnonb3oBanue ajroputMa

34
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bepnexkemma-Meccu miisg  1€KOAUPOBAHUSA KOJOB

bUX
[TpomesxyTouHas arTecTanus: 3a4eT 36 0 0 0 36
Hroro 144 36 36 72 72

6. Ponp onieHouHBIX cpecTB (POC, oLleHOYHbIE U METOAMYECKHUE MaTepUaJIbl) JIJisl OLleHUBAHHUS Pe3yJIbTATOB 00Y4YeHHUS 10 AUCIUTIINHE
(Mopy.t0).

6.1. TunoBble KOHTPOJIbHbIE 33a/laHUS] WU HWHble MaTepuasbl AJis NPOBeJEeHUs] TEKYLero KOHTPOJISA YClIeBaeMOCTH, KPUTEPUH U IIKaAJIbI
OLleHWBaHHUS

TuroBsbie 3a7a4u 1J1s1 TPAKTUYECKUX 3aHATHI

3aganue 1: Ucnojib30BaHue ONTUMAJBHBIX KOIOB AJ1A CKATHA TaHHBIX: ZIPmeHuffman

TpebGoBanus k nporpamme
Tpebyercs peann3oBaTh NpOrpaMMy CKaTUs JaHHBIX 110 MeToay XaddmaHa
[IporpamMma fgomkHa paboTaTh B IBYX peKUMaXx.

Pexxum 1. Ha Bxon nmomaércst OuHapHbIi daid.

[Tporpamma coxumaet (aiiin, coxpaHss pe3ysbTaT B (ailsl ¢ TeM ke IMEHEM, YTO M BXOJAIINMA, HO C pacuiupeHreM zmh.
CyxaTHe BBINIOJIHSAETCS ABYXIPOXOAHBIM MeToJ oM XaddmeHa.

B niepBbIii TPOX0J CTPOUTCS MOZEIB, @ BO BTOPOU MPOXO/I BBIMOIHAETCS CKATHE JaHHBIX.

®opwmar cxatoro (aiina onpenensercs pa3padoTUINKOM IPOTrPAMMBI.

Pexxum 2. Ha Bxoa nopaércs ¢aiin ¢ pacmmpenneM zmbh.

[Tporpamma BBINOJIHSET pa3apXUBUpoBaHue daiina. PesynbraT 3anuceiBaercs B (haiiin ¢ TeM ke UMEHeM, U4TO U BXOAHOM (aiin, Ho 6e3 pacimpeHus
zmh.

ITpenycMoTpeTh BO3MOXKHO 00paboTKH (hailyioB, KOTOPbIE MOBPEXK/IEHBI MIIM UMEIOT HEKOPPEKTHBIN (hopmat. B 3ToM ciydae Ha/lo yBEIOMIISATh
MI0JIb30BATEIL.



[IpenmodruTenbHBIN A3BIK TpOrpaMMUpoBaHus — python. B ciyuae ucmonp30BaHus APYroro si3blka HY)KHO CO3/1aTh MIPOCTYIO COOPOUHYIO CUCTEMY Ha
ocHoBe make-daiaoB s TpEX oneparuoHHbIx cuctembl: Windows 10, MacOS 10.15+, Linux.

[Tpumep paboTsl mporpammel. [IycTs Ha BXxoa nmporpamMmme ObLT ToAaH TeKkcToBbIN ¢aitn B UTF-8 konuposke:

“bash

Mama MbuIa pamy

EI/IHapHOG MpeaACTaBJICHHUEC 3TOI'O (1)2117[.]'[21 cieayromiee:

“bash
dObc("m") dOb0("a") dObc("m™) dOb0("a") 20(" ") dObc("m") d18b("sr") dObb("a") dObO("a™) 20(" ") d180("p") dObO("a") dObe("m") d183("y")

Paz6uBaem (aiin Ha GailTb

“bash
d0 bc dO b0 dO bec dO b0 20 dO bc d1 8b d0 bb d0 b0 20 d1 80 d0 b0 dO bc d1 83

Ctpoum Mozienb — ClIOBaph, COIEPIKAIIN CKOJIBKO pa3 Kakoi OalT BcTpedaeTcs B (aiiie

“json

{
"d0":
"bc":
"b0":
"d1":
"20":
"8b":
"bb":

PP MNMDWADPO
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"80": 1’
"83": 1
¥

Crpoum kon Xadhdmena. Hanmpumep Takoi,

“json

{
"d0": 0,
"bc": 101,
"b0": 110,
"d1": 1111,
"20": 1110,
"8b": 10011,
"bb": 10010,
"80": 10001,
"83": 10000

[TomydyaeM KoarpOBaHNE BXOAHOTO COOOIIEHUH

“bash
01010110010101101110010111111001101001001101110112121 1000101100101 1111 10000

Wm B Gaittax

“json
01010110
01010110

11



11100101
11111001
10100100
11011101
11110001
01100101
11111000
0

Yt0 TOXKE caMoe:

“bash
56 56 e5 f9 a4 dd f1 65 f8 00

Takum oOpa3om, Ha BXOJIe

text
dObcd0b0d0bcd0Ob020d0bcd18bd0bbd0b020d180d0b0d0bcd183
MOJIy4YHM CXKaTylo BepcHio ¢aiina:

“text

5656e5f9a4ddf165f800

HO!

1. HyxHo emé 100aBUTh K 3TOMY IOCTpOEHHBIN Kol XaddmeHa, KoTopblil peacTaBiIsieT co0oi Tabnuity u3 ety nap 6aiito! CoOTBETCTBEHHO
HYKHO pe3yJbTaT CxKaTus U TabIuIly «MHTETPUpPOBaTh» B 0JlMH OMHApHBIN (aiin. [locTapaiiTech caenarh 3T0 MAKCUMaIbHO KOMITAKTHO.
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2. [Mocnenumii Gaiit siBisiercst HenmoyHbIM! Hano 310 ydyects. B mpoTuBHOM cityudae npu JeKOIMpPOBaHUH B (aiisie MosBATCS TUIIHUE OaiiThl 1 (aiii B
UTOT'€ MOKET OBITh UCIIOPYEH.

Ha ¢aiinax oueHb MaJleHBKOT0 pa3mepa (JecaTKH 0aiT) HakJIaJHble PAcXO/bl Ha IPEJCTABICHUE CAaMOI'0 KOJIa MOTYT II€PEKPBIBATh BHIUTPHILLI,
IIOJIyYEHHBIH ITPU CKATUU COAEPAKUMOr0. ITO €CTECTBEHHBIN ITPOLIECC.

TpeﬁOBaHHﬂ K BBINIOJIHCHHUIO 3a/IaHUS U IPUHIMAII €0 OUCHUBAaHUS .

1. I[Ipenmosaraercs, 9To K mporpaMme OyIeT MPUIOKEH (aliil MOSCHUTEIIBHOMN 3aITUCKHU C onucaHueM gopmaTa zmh, 00bsICHEHHEM KaK ObLIN PEIICHBI
po0GieMbl ¢ HHTEerpanueii koaa B ¢aiisl 1 60pbObI ¢ BO3MOKHBIMY JTUIIHUMU OUTaMHU B rociieiHeM Oaiite. Takske 3anmucka JOHKHA COIepKaTh
aHaJIN3 TOTO Ha CKOJBKO MOXHO JOOUTHCS CIKATHUS PA3IMIHBIX TUITOB (aiioB. HeoOXoauMo IpoBeCTH aHAIUTHIECKOE (OTBETUTH Ha BOIIPOC MTOYEMY
HaOII0IAI0TCS TaKKUe PE3YIbTAThl, KAK UX MOXKHO HHTEPIIPETUPOBATH) CPABHEHHE C U3BECTHBIMH apXUBaTOpaMu (zip, rar, 7z u T.1). Bkian B olleHKY
— 25 %.

2. OneHuBaeTCs MPaBUILHOCT M CKOPOCTH (1) paboThl mporpaMmbl (BKiIaa B orieHKy — 70 %) u e€ aproHomuka (BKiIaja B OlleHKY — 5 %0).

3. [InaruaT Ko/a WM MOSICHUTEIbHON 3alUCKH — OOHYJISIET BBINIOJIHEHUE 3a1a4uu. M oHa He 3acuuThiBaercs. [lnarnatoM He siBisiercs ao0oe
3aMMCTBOBaHUE C YKa3aHHEM €ro aBTOPCTBA. 3aMMCTBOBAHHBIN yUacTOK KOJia HE BKJIIOYaeTcs B olleHuBanue. Hanpumep, Bel He cMoriu peanns3oBath
(GYHKIUIO ¥ 3aMMCTBOBAIIM €€ y ApyTa, yKa3aB 3TO B Iporpamme. Peanuzanus 3Toi QyHKINMN UCKIIOYAETCS U3 BKJIaJa B OLEHKY IPaBUILHOCTH PabOThI
MIPOrpaMMBbI Ha OCHOBE «BaKHOCTHY (MPUHIUMTUAIBHOCTH ) 3TOH (QYHKIIMHU B IporpaMMe. BaxXHOCTh Bellb pa3yMHO-CyOBEKTHBHAS, OpeesieMast
JeKTopoM Kypca. Tak, ecinu Bbl 3anMcTBOBaNM peann3alnio aaropuTMa cxxaTus, To, ICHO, YTO 3TO BakHasl (PyHKIIHS, T. K. OHa POBEPSET 3HAHUSI 110
TeMe Kypca. 1 e€ Bkitag MoxkeT ObITh 10 20 % BKI1ajga Ko/1a MporpaMMBbI B OIIEHKY. B 3ToM ciydae, 3TOT BKJIal BbIUMTaeTCs U3 ob1iero Bkiaaa B 50 %
u nosryvaetcst 30 % Bkiaga nporpamMmel. Eciu ke Oblia 3aMMCTBOBaHa (PYHKIIMS pealn3aluu nHTepderica KOMaHIHON CTPOKH, TO OHA HE OTHOCHUTCS K
TeM QYHKIUSM, KOTOPbIE MPU3BaHbl IPOBEPUTH 3HAHUS 110 TEME Kypca, MO3TOMY € IPUHIIUITNATBHOCTh MOXKET ObITh OIlecHEHa He Oosee, 4eM B 5 %o.

4. J1)1s TOJTy9IEeHHUS OTICHKH «OTJIMYHO» HYXHO BBIIOJTHHUTH 3a/1aHue Ooee, ueM Ha 79 %, OIleHKa «XOPOIII0» CTAaBUTCS 3a BBIMTOJTHEHHE Ha 65 % — 79
%, 3a 50 % — 65 % — «Tpo¥ika», u IPH BBHITIOJHEHUH 3aJaHus MeHee, 4eM Ha 50 % CTaBUTCS — «HEYIOBICTBOPUTEIIBHOY.

3ananue 2. Tpedyercsi peajiu30BaTh NPOrpamMmy, peajnu3yIoUIy 0 CXeMy 1eKOIHMPOBAHUS HA OCHOBE CTAHIAPTHOIO0 PACIOJIOKEHHSI.

[IporpamMMma fomkHa paboTaTh B TPEX peKUMax.
Pexum 1 nnm pexxum resepanuu kozna. Ha Bxon nomaérces:
R — ckopocTth nepenaun Koaa;
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N — munHa 6J10Ka COOOIIEHNS;

P — BEpOATHOCTb OLIMOKH B IBOMYHOM CUMMETPHUUYHOM KaHaJle CBSI3U.
1o BBIXOQHBIM ITapaMeTpaM I'€HEPUPYET CIydaiHbIM JIMHEWHBIN KO JJIMHBI N CO CKOPOCTBIO IIepeady 110 MeHbIled Mepe R, ctpour ero
MOPOKAAOLIYI0 MAaTPUIYy B CHCTEMAaTUYECKOM BHUJIE, CTPOUT CIIOBaphb Ul AEKOJUPOBaHUS COOOLIEHUH ¢ rpaHuliel yncia omunook t. Ha Beixoze
IIPOTpaMMBbI MOSIBIIAETCS (aiii, conepKamuii HeOOX0IUMYI0 HHPOPMALIUIO 17151 paObOTHI OCTAIBHBIX PEKUMOB ITPOTPAMMBI.
Ecnu Takoro xojia He CylIeCTBYET, TO BbIAATh OOBSICHEHUE TOTO [TOYEMY TaKOW KOJ HE CYLECTBYET.
Ha BrbIxoze B ¢aiin 3anuceiBaeTcss HHGOpMaLus A7 KoJaepa, a Takke HHpopManus s 1ekoaepa. Ha skpaH BEIBOJUTCS OLIEHKA BEPOSITHOCTH OIIUOKH
JieKoJiepa JUIsl 3TOro Kojia Ha OIlMOKax KpaTHOCTH He Oosee t.
Yucno omuboK onpenesnsieTcst UCX0/Is U3 BXOIHBIX ITapaMeTpOB.
Pexxkum 2 wim pexxum konupoBanus. Ha Bxon nmogaéres:

@ain ¢ onMcaHue KOJa ¥ apaMeTpOB KaHAJIA CBSI3HU, ITOJIyYEHHBIM B pe3yJIbTaTe 3aIlyCKa IPOrPaMMBI B PEKUME 1;

Coob1enue m Jyist KOAUPOBAHUS.
CnyualiHO reHepupyeTcs OlIMOKa € B COOTBETCTBUHU C BEPOSTHOCTHIO OIIMOKH B IBOMYHOM CUMMETPUYHOM KaHane. BeposaTtHocTs Oepércs u3
BXOJHOT0 (aiina. Ha skpaH BBIBOIUTCS pe3yIbTaT KOJAUPOBAHMS U HAJIOKEHHS OIIMOKH, a TaK)Ke 3HAYCHHE BEKTOpa OILIMOKY JUIsl KOHTPOJIS
MPaBUWJIBHOCTH pabOThI IPOrPAMMBI.
Pexum 3 wim pexxum nexonuposanus. Ha Bxon nogaéres:

@aiin1 ¢ onMcaHue KOJa ¥ MapaMeTpOB KaHAJIA CBSI3U, ITOJIyYEHHBIN B pe3yJIbTaTe 3aIlyCKa POrPaMMBI B peKUME 1;

Coobmienue y i JeKOJUPOBAHUS.
Ha sxpan BbIBOANTCS 3HaUEHHE OMIMOKH, KOJOBBIN BEKTOP U AEKOJMPOBAHHOE COOOIIICHHUE.

IIpennouruTenbHBIH A3bIK NporpaMMmupoBanuss — python. B ciiyuae ucnoib30BaHus APYroro si3bIKa HYKHO €031aTh NPOCTYI0 COOPOUYHYIO
cucTeMy Ha ocHOBe make-(aiiyioB 115 TPEx onepannoHHbIX cucrembl: Windows 10, MacOS 10.15+, Linux.

TpebdoBaHus K BHINOJTHEHHIO 32/1aHUSI U PUHIUI €r0 OLleHUBAHMSI.

[Ipeanonaraercs, 9To K mporpamme OyIeT IpHIokKeH (aii MOsICHUTEIPHON 3aMUCKU ¢ omrcaHueM ¢opmara ¢aiiia ¢ onucanue Koja u ¢
rapamMeTpaMH KaHaja cBs3u. Bkiian B orieHky — 5 %.

OrneHuBaeTCs MPaBUIBLHOCTH Pa0OTHI MporpamMmbl (BKIaA B OolleHKY — 50 %), CKOpOCTh U MPaBUIBHOCTH MOCTPOEHUS CTAHJAPTHOTO
pacronioskenus (Bkiaa B onieHky — 30 %) u e€ spronomuka (Bkjaaa B orieHKy — 15 %).

[Tnaruat Ko/a WK MOSICHUTENHHOM 3aMMCKU — OOHYJISIET BBIMIOJIHEHUE 3a1a4uu. M oHa He 3acuuThiBaeTcs. [narnatoM He sSBiseTCs 1000€
3aMMCTBOBAHHE C YKA3aHUEM €T0 aBTOPCTBA. 3aMMCTBOBAaHHbII Y4aCTOK KOJia HC BKIIFOYACTCA B OLICHUBAHUC. HaHpI/IMep, Br1 HEe cMorn pC€aIn30BaThb
(GYHKITUIO ¥ 3aMMCTBOBAIIY €€ y ApyTa, YKa3aB 3TO B iporpamme. Peanuzanus 3Toii GyHKIIMK UCKITIOYAETCs U3 BKIIaJa B OLIEHKY MPAaBUIILHOCTH PabOThI
MIPOrpaMMbl Ha OCHOBE «BaXKHOCTH» (MPUHLUIUAIBHOCTH) 3TOH (QyHKIMHU B iporpamme. BaskHOCTH Belllb pa3yMHO-CyOBEKTHBHAS, ONpeesnsieMas
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JeKTopoM Kypca. Tak, ecnu Bl 3aMMCTBOBaM peau3aiiio aaropuTMa KOAUPOBaHus, TO, ICHO, YTO 3TO BaykKHAs (PYHKIIMSA, T. K. OHA IPOBEPSIET
3HaHMA 10 TeMe Kypca. U e Bxitag moxet ObITh 10 20 % BKJIaga Kojia mporpaMMBbl B OIIEHKY. B 3ToM citydae, 3TOT BKJIa/] BEIYUTACTCS U3 OOIIETo
BkJiaaa B 50 % u nonyuaercs 30 % Bkiana nmporpaMmel. Ecin ke Oblia 3anMcTBOBaHa (DYHKIMS peann3anuu HHTepdeiica KOMaHJHON CTPOKH, TO OHA
HE OTHOCHUTCS K TeM (YHKIIHSIM, KOTOPbIE IPU3BaHbI IPOBEPUTH 3HAHUS TI0 TEME Kypca, TOATOMY €€ MPUHLIUITHAIBHOCTh MOXKET OBITh OIICHEHa He
6oiee, ueM B 5 %.

JUJ1s IOJTy4eHUs OLEHKU «OTIMYHO» HY>KHO BBIIIOJIHUTG 3a/1aHue Oojee, yeM Ha 79 %, OlleHKa «XOpOILI0» CTABUTCS 3a BBIIIOJIHEHUE HA 65 % —
79 %, 3a 50 % — 65 % — «TpoliKka», U IPU BHINIOJIHEHUH 33/1aHUsI MeHee, yeM Ha 50 % cTaBUTCS — «HEYOBICTBOPUTEIHHON.
Bompocs! k 3auery.
Paznenens! Ha qBE yacTu: AJisl OTBETa O€3 MOATOTOBKH M [T OTBETA C OJATOTOBKOM.
Ha 3adere kaxiplii CTyIeHT NOJTy4aeT | BOpOC i OTBETa C MOATroTOBKOM. [Ipy mOATrOTOBKE M OTBETE HA BOIIPOC OH MOYKET IOJIb30BAThCS JIIOOBIMU
MaTepHalaMH.

B Hauvase 3auera cTyieHT oTBeyaeT Ha Bonpoc. CaMmblii INIaBHBII BOIIPOC OT 3K3aMeHaTopa: noyemy 371o Tak? OOOCHyHTE CBOU BBIBOJIbI?

ITocne oTBeTa Ha MEPBbII BOIPOC SK3aMEHATOP BBIOMPAET 1O o4epenu Jito0ble 3 BONPOCH U3 YaCTH JUIsl OTBETa 0€3 MOJATOTOBKH U IMPOCUT CTYJIEHTa Ha
Hux oTBeTUTh. [lepen orBeToM cTyneHTy aaércsa 30 cekyHa, 4ToObl coOpaTbes ¢ MpIcasiMu. [101b30BaTHCS PU OTBETE HA BONIPOCHI HUKAKUMU
MaTepuagaMH HEJb3sl.

KOHTpOJ'H)HBIe BOIIPOCHI
1. OnpeueneHHe AUCKPETHOTO BEPOATHOCTHOI'O aHcamOJIst

CTaTUCTHYCECKU HE3aBUCHMBbIE/3aBHCUMBIC JUCKPETHBIC BEPOATHOCTHBIC aHCAMOIIH

YcnoBHast BEpOSITHOCTh

[TonsiTHE MUCKPETHOT'O UCTOYHUKA: CTAIIIOHAPHBINA, O€3 TaMsTH

[Tpumepsl: HECTAIMOHAPHOTO UCTOYHHKA 0€3 TTAMATH/C TaMAThIO, CTAITMOHAPHOTO 0€3 MaMsATH/ ¢ TaMSIThIO
JuckpeTrHas ciyyaiiHas BeIMUMHA: MaTeMaTUYeCKas OXKUIaHNue, AUCTIePCUs, HEHTPATIbHBIE MOMEHTHI
Teopema 0 TMHEHHOCTH MAaTEeMAaTHIECKOTO OXKUIAHUS CIIydalHOM BEIMUMHEI (C JOKA3aTEITHCTBOM)
HepasenctBo UeObIiéBa ¢ 10Ka3aTeIbCTBOM

© N gk~ wd

IlonsiTue KOpPEIAIMOHHOTO MOMEHTA 1 TECOPEMA O KOPPEIIIAITUOHHOM MOMEHTE CTATUCTUYCCKHU HE3aBUCUMBIX CHy‘I&fIHBIX BCIIMYHUH

=Y
o

. 3axkoH OoybmuX gncen B popme UeOnIméBa ¢ J0Ka3aTEIHCTBOM

=
(=Y

. KonmngectBo coGcTBeHHOM H(pOpManny U e€ CBOWCTBa

[EY
N

. Ilousarue OHTPOIINU: CBOMCTBA OHTPOIINH, BEPXHAA I'PAaHULIA DOHTPOIIUU C 10KAa3aTCIILCTBOM

=
w

. IlonsTue OHTPOIINHU: CBOIiCTBa OHTPOIINH, AAJUTUBHOCTD SHTPOIINHU C N10KA3aTCIIbCTBOM
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14.
15.
16.
17.

18.
19.
20.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

VYcnoBHas SHTPOIIUA OTHOCUTEIIBHO C006I_I_IGHI/I${

YcnoBHA COOCTBEHHASI SHTPOIIUS OTHOCHTEIBHOCTEH JUCKPETHOTO BEPOSITHOCTHOTO aHCAMOJIs
DopMyITUPOBKA TEOPEMBI O CBOWCTBaX COOCTBEHHOW yCIOBHOM SHTPOITUHI
DopMyTUPOBKA U J0KA3aTEIBCTBO TEOPEMY O BBIPAXKCHHH 3HTPOIMU COBMECTHO 3a/IaHHBIX JIMCKPETHBIX BEPOSTHOCTHBIX aHCaMOJel yepe3 cymmy

YCIIOBHBIX 3HTpOHHI>i

Teopema o npexnene mocnenoBatensHocTr H(X n|X”{n-1}) c mokxazaTemscTBOM

OHTpoMNHs CTAIMOHAPHOTO HCTOYHHUKA Ha COOOLICHNE

[onsiTrs KOMA, KOIOBOTO CHMBOJIA, KOJOBOTO andaBuTa, KOZOBOTO CIOBA, MOITHOCTH KO/a, PABHOMEPHOTO U HEPABHOMEPHOTO KO/1a, KOJAUPOBAHIE

CcOoOOIIEeHn

YTBEpPKACHUE O MAKCUMaAJIbHON MOIIIHOCTH PAaBHOMEPHOTO M HEPABHOMEPHOTO KOJIa C JOKa3aTEIbCTBOM

OmmobKa U CKOPOCTh PABHOMEPHOTO KOJUPOBAHUS, CKOPOCTh CO3TaHM WH(GOPMAIIH JTUCKPETHBIM NCTOYHUKOM
dopMyTUpOBKa IPSIMOI 1 00pPaTHOM TEOpEM KOJIUPOBAHUS JIJIS POU3BOIBLHOIO HCTOYHUKA

DopMyITUPOBKA TEOPEMBI O BBICOKOBEPOSITHBIX MHOXKECTBAX JUCKPETHOTO CTAIIMOHAPHOTO NCTOYHHKA 0€3 MaMsITH
[Ipsimast Teopema KOUPOBAHUS TSI TUCKPETHBIX CTAIIMOHAPHBIX HCTOYHUKOB 0€3 MaMsTH C J0Ka3aTeIbCTBOM

IlousTue IOProaud4eCKoro MCTOYHMUKa
HpHMep HEIProaAnvCeCKOro NICTOUHMKA C 000CHOBaHUEM

TeopeMa O BEICOKOBEPOATHBIX MHOXKECTBAX 3ProJU4CeCKOro MCTOYHUKa

[Ipsimast Teopema KOJTUPOBAHUS SPTOANIECKUX UCTOYHUKOB
OO0paTHas TeopeMa KOJIUPOBAHUS IPTOANMUECKUX NCTOUYHUKOB
CpenHsisi CKOpOCTh HEPaBHOMEPHOT'O KOJUPOBAHUS

OnHO3HAYHO IEKOAUPYEMBbI HEpaBHOMEPHBIN KO, NPe(UKCHBIN KO, Cy(HUKCHBIN KOA
HeoOxonumoe ycnoBrue 0AHO3HAYHOI JEKOANPYEMOCTH KOJa C J0Ka3aTeIbCTBOM

KonoBoe nepeBo 1 nperKCHBIE KOJIbI

HepasenctBo Kpadra s npeUKCHBIX KOJOB C I0OKa3aTeIbCTBOM JJOCTATOYHOCTH
IloHATHE ONMTHMAIBHOTO KOJa, TeOpeMa O MHHHMAIbHO BO3MOXKHOW CpPEAHEW ITMHE KOJOBBIX CIIOB OJIHO3HAYHO EKOJUPYEMOTO Koja C

JA0Ka3aTCJIbCTBOM

BepxHss rpaHuiia MUHUMAJIBHOM CpeHEN JJIMHBI KOJIOBBIX CJI0OB OAHO3HAYHO ACKOJUPYEMOTO KOJIa C 1I0KA3aTEIbCTBOM
IIpsiMast Teopema KOIMPOBaHMS 111 HEPABHOMEPHBIX KOJOB C JI0Ka3aTeIbCTBOM
ObparHas TeopeMa KOIUPOBAHUS ISl HEPABHOMEPHBIX KOIOB C JOKA3aTEILCTBOM

Meron lllernona—dano ¢ 000CHOBaHUEM
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41.
42.
43.
44,
45.
46.
47.

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

58.
59.

60.
61.
62.
63.
64.

O6mas cxema Mmerona Xaddmena

JIBOWYHBIN CUMMETPUYHBIN KaHaJl CBS3U, €TO MPOITyCKHAsI CIIOCOOHOCTh

MuHMMAaNTBHBIA MHOTOYJIEH 3JIEMEHTA KOHEYHOIO MOJIsl, €M0 CBOKCTBA € JOKA3aTENbCTBOM

CyTb cTpaTeruu AeKOANPOBAHHS IO METOLy MaKCUMyMa MPaBAONOA00Hs, OHITHE OIIMOKH JEKOAUPOBAHHS

[NonsTHE KO/, NCHIPABIAIOLIETO OIIMOKH, UIMHA KO/AA, CKOPOCTD €ro Mepeaayn, KOJOBOE PacCTOsSHUE, KOTUPOBAaHUE

IlonsTre MUHEWHOTO KO/, THHEHHBIH OJOKOBBIH [Nn,k]q-Kom, IIMHA, pa3MEepHOCTh M KOJIOBOE PACCTOSTHHE JTMHEHHOTO OJJIOKOBOTO KOIa
Ilopoxnarommas MaTpuiia JUHEWHOTO Koja, YTBEP)KIEHHE O TOM, KOTJa JBE MAaTpHIBI MOPOXKIAIOT OAMH M TOT K€ KOJA C JOKa3aTelbCTBOM,
YTBEPKACHUE O YHCIIE MOPOXKIAIOIIINX MAaTPHUI] KOJa ¢ JOKa3aTeILCTBOM, YTBEPKICHHE 0 Yucie [n,k]q-KomoB ¢ 10Ka3aTenbCTBOM
CucremMaTH4ECKUl Koep JIMHEHHOT O Koaa

®opmynupoBKa npsAMor Teopemsbl LIIeHHOHa 715 TOMEX0YCTOMYHMBOTO KOAUPOBAHUS

[loHsITHE CTaHAAPTHOTO PACIIONOKEHHUS, OTHOKA JIEKOTMPOBAHUS IIPH HCIIOB30BaHUU CTAHIAPTHOTO PACIIONOKEHUS

Korna nexoznep, paboTaromuii B COOTBETCTBUU CO CTAHIAPTHBIM PaCIIOJIOKEHHEM, UCTIPABIISIET OIMOKH KPaTHOCTH t C BEPOSTHOCTHIO 17

[ToHsiTHE COBEPLIEHHOrO KOJIa M KBA3UCOBEPLIEHHOT O KOIA

I'panunia XeMMHHra ¢ 10Ka3aTeIbCTBOM

I'panunia CHHTATOHA € JOKA3aTEIHCTBOM

I'panuma BapiramoBa—I niipbepra ¢ 10Ka3aTebCTBOM

ITonsiTHE IPOBEPKH HA YETHOCTH I KOJIA, IyallbHBIA KOJ, IPOBEPOYHAs MaTpHLA U €€ CBOMCTBA

CHHIpOM BEKTOpa, MCIOJB30BAaHHME CUHAPOMA IS JEKOAMPOBAHHSA MO CTAaHIAPTHOMY pacroiiokeHuro. Korma koxa, WcmpaBisieT BCE OMIMOKA
KpaTHOCTH He OoJiee t C BEpOSITHOCTRIO 1, B TEPMHHAX CHHIPOMOB BEKTOPOB?

Kak moctpouts koJ1, ucnpaBisitonuii oJHy omuoOKy? [TapaMeTpsl ko/1a, HCHPaBISIONIETO OJHY OMMOKY. CXema ero 1eKoIupOBaHusl.

[ToHsiTHE TUKINYECKOTO KOAa, IOHATHE UJieana Koiblia R n, moHATHE rIaBHOTO Uealla, MHTEpOpeTalus HUKINYECKOro KoJia yepe3 Uaealbl Koabua
R_n

IonsiTre MPOBEPOYHOTO MHOTOWIEHA.

I'panuna BUX (¢ nokazareinbcTBOM).

Tlonstue xoga BUX u ero mapameTpsl.

[lonATHE MHOTOWIEHA JIOKATOPOB OIINOOK.

IlonsiTHe perucTpa ciBHUra ¢ TMHEWHBIMHA OOPATHBIMHE CBSA3SIMH, IPUCOEINHEHHBI MHOTOWIEH PErucTpa CABUTa.
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6.2. TunoBble KOHTPOJIbHBIE 33JaHUA UJIM UHbIe MaTepHraJibl [/ IPpOBeleHUS IPOMEXXYTOYHOM aTTeCTalUH 10 JUCLUIIIMHE, KPUTEPHUH U
IIKaJIbl OLleHUBAHUA

Bompocs! k 3agery

1. Teopema o cBOHCTBaxX COOCTBEHHON YCIOBHOM SHTPOIUH U €€ JOKa3aTeIbCTBO.

2. Jloka3zaTeiabCTBO TEOPEMBI 0 MOHOTOHHOCTH YCIIOBHOWM COOCTBEHHOMN SHTPOITHHU

3. Teopema o npenene nocnenoBateaproctu \frac{1}{n}H(X"n).

4. Teopema 0 BEICOKOBEPOSTHBIX MHOKECTBAX IUCKPETHOTO CTAIIMOHAPHOTO HCTOYHMKA 0e3 maMsaTi

5. OOpatHas TeopeMa KOJUPOBAHUS Ul AUCKPETHBIX CTALIMOHAPHBIX HCTOYHUKOB 0€3 MaMATH € 10Ka3aTeIbCTBOM

6. Teopeme 00 3proAMYHOCTH CTALIMOHAPHOT'O UCTOYHHKA O€3 TaMSTH

7. Jlemma Mak-Mwusuiana

8. Meton Xaddmena c 000cHOBaHHEM €T0 KOPPEKTHOCTH

9. OcHoBHasl TeOpeMa TEOPHU IIOMEXOYCTOMYMBOTO KOAUPOBAHUS

10. Teopema llleHHOHA O CyIIIECTBOBAaHUH XOPOIIUX JIMHEHHBIX KOJIOB

11. Mocrpoenue Koa, UCTIPABIISIONIETO JIBE OMIMOKH. L{uKindeckue Koapl, TeopeMa 0 CBOHCTBaX UKIMIECKOTO KOJIa.

12. luknuyeckue KOJbI, TEOpeMa O CBOMCTBaX MUKIMYECKOrO KOJa, MOCTPOEHHE MPOBEPOYHONM MATPHIBI KOJa ¢ OOOCHOBaHHEM, JIOKAa3aTelbCTBO

TEOPEMbI 0 UMKIMYHOCTH KOJa, AyaJIbHOTO K IUKIMYECKOMY KOy .
13. onyyenue ypaBHeHus uis nekonupoBanus koga bBUX. IlocTaHoBKa 3a7aui BOCCTAHOBIIEHHSI perucTpa casura. Teopema Meccu U ciieicTBUE U3 HeE.
14. Anroputm bepnekemna—Meccu ¢ 000CHOBaHHE €0 KOPPEKTHOCTH U OLIEHKOI CII0XKHOCTH.
HIKAJIA U KPUTEPUU OHEHUBAHUS pe3yabtatoB o0ydyenus (PO) no gucuunianne (Moay i)
Ouenka 2 3 4 5

PO u (HE 3a4TEHO) (3auTeHO) (3auTeHO) (3auTeHO)
COOTBETCTBYIOLIHE

CpEICTB

BUABI OIICHOYHBIX
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3Hanus OtcyTtcTBHE 3HaHUN @®parMeHTapHbIC 3HAHUS OOmue, HO He CdhopmupoBaHHbIe
3auem CTPYKTYpHUPOBAHHbIC 3HAHUSI | CHUCTEMAaTHYECKHE 3HAHUs
Ymenus OTtcyTcTBHE YMEHUN B nenom ycnemsoe, HO He B nenom ycnemHsoe, HO Ycenemnoe u
IIpaxmuueckue CUCTEMAaTUYECKOE YMEHHUE coJieprkaliee OT/AeIbHbIC CHUCTEMaTUYECKOE YMEHHE
3a0anus po6ensl yMeHue (I0mycKaeT

HETOYHOCTHU

HETMPUHIMITAATBHOTO

XapaKTepa)
Hagpiku OTcyTCcTBHE HAaBBIKOB Hannune otnensHbIX HaBBIKOB | B menmom, copmupoBanusie | ChopMUpOBaHHBIE HABBIKH
(BJ1aIeHUSsA, ONIBIT (BasieHMH, OTIbITA) (Hanmuue pparMeHTapHOTO HaBBIKH (BJIAJICHUS), HO (B1asieHus ), MPUMEHSICMbIC
AeATeTbHOCTH) OTIBITA) UCTIOJIb3YEMbIE HE B aKTUBHOU IIpY PEUICHUH 33124

361’{67’7’[, npakmudeckKue
3AHAMUA

dhopme

CooTBeTcTBHE pe3ybTaToB Oﬁy‘leﬂl/lﬂ H KOM]’IeTeH].[P[ﬁ, B Pa3BUTHH KOTOPBIX YYACTBYET JUCHUIIJIMHA (MOIly.]'l]))

Pe3ynbraTel 00y4eHus

KomrereHius, ¢ 4aCTUIHBIM
(hopMupoBaHHEM KOTOPOU
CBSI3aHO JOCTIIKCHHE
pe3ynbTara 00ydeHus

3HaTh:

uhrwpnE

YMerTh:

MareMaTH4eCKUe MOJICIIH JUCKPETHBIX HCTOYHHKOB;

OO0uIyro TEOPHIO KOJAUPOBAHUS JUCKPETHBIX CTAIMOHAPHBIX ICTOYHHUKOB PABHOMEPHBIMHU U HEPABHOMEPHBIMHU KOJIAMH;
OO01IIyI0 TEOPHUIO KOJAUPOBAHUS dPTOAUIECKUX HCTOUHUKOB;
OCHOBBI TCOPHU TIOMEXOYCTOHYNBOTO KOJAUPOBAHUS U ABOMYHOTO CHUMMETPHYHOTO KaHajla CBS3H;
OCHOBBI aITeOpPanvIecKoil TCOPUH KOJAUPOBAHUS.

OIIK-1
OIIK-2
OIIK-3
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1. TIpuMeHSATH Ha MPAKTHKE TEOPHH aI(PaBUTHOTO KOTUPOBAHMS IS 3a/1a4 CKATHS CUTHATIA,
2. TlpuMeHATH Ha MPAKTUKE TCOPHUIO IOMEXOYCTONYNBOTO KOJAUPOBAHUS ISl TBOUIHOTO CHMMETPHUYHOIO KaHAaJla CBSI3H;
3. Crpoutsb kojabl BYX 1 UX JeKOAUPOBATS.

7. PecypcHoe obecrieueHue:
7.1. IlepeueHb OCHOBHOM U JTOTIOJIHUTEIBHOU JTUTEPATYPhI

OcHoBHas nuTeparypa:

1. CunenpaukoB B.M. Teopus koaupoBanus. DUSMATIINT,Mocksa, 2008, c. 322.

2. Jlorages O.A., CanpaukoB A.A., CmemuisieB C.B., flmenko B.B. Bynessl ¢pynkimu B Teopun xkoauposanus u kpunroiorun. JIEHAHJI, Mockga,
2015, c. 576.

JlononaHUTENbHAs IUTepaTypa:

1. DO. bepaexamn. Anrebpandeckas Teopus Koauposanusi. Mocksa «Mupy, 1971.
2. T.Kacamu, H. Tokypa, E. Usanapu, 5. Unaraku. Teopus koauposanus. Mocksa «Mup», 1978,

7.2. IlepeyeHb JIMIIEH3UOHHOT'O MPOTPAMMHOTO 00€eCIIeYeHHs], B TOM YHCJie 0T€YeCTBEHHOTr0 IIPOHU3BO/ICTBA
[Ipu peanusanuu JUCHUIIJIMHBI MOXKET ObITh UCIOJIb30BaHO C/IeAyIollee NIporpaMMHoe obecredeHue:

1. Omepanmonnas cuctema Ubuntu 18.04.

2. Ilporpammusiii npoaykt Python 3.5.1 (64-bit) Python Software Foundation

3. Omneparmonnas cucrtema Microsoft Windows 10 Education akagemudeckast TUIICH3HS

7.3.  IlepeueHb npodeccHoHaNbHBIX 6a3 JAHHBIX U THGOPMAIIMOHHBIX CIPABOYHbBIX CUCTEM
1. http://www.edu.ru — nopran MunucrepcTBa o0pazoBanus u Hayku PD

2. http://lwww.ict.edu.ru — cucrema denepanbHbIx oOpazoBatenbHbIX opTanoB « KT B 0OpazoBaHum»
3. http://www.openet.ru - Poccuiickuii mopTai OTKphITOro 00pa3oBaHuUs
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4. http://www.mon.gov.ru - MunmcrepcTBo 00pa3oBanus 1 Hayku Poccuiickoit denepanuu
5. http://www.fasi.gov.ru - ®enepanbHOe areHTCTBO MO HAYKE M MHHOBALUSM
7.4. llepeyeHb pecypcoB MHGOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTU « UHTepHeT»
1. Math-Net.Ru [3sekTpoHHBIN pecypc] : obiepoccUiiCKUI MaTeMaTU4eCcKUi nmopTtas / MaTeMaTudeckuit UHCTUTYT uUM. B. A. CteksoBa PAH ;
Poccuiickas akaziemus Hayk, OT/leJleHMe MaTeMaTUUeCKUX Hayk. - M. : [6. u.], 2010. - 3arJ. ¢ TUTYJ1. 3KpaHa. - b. 11.
URL: http://www.mathnet.ru
2. YuuBepcuTeTckas 6ubamoTeka Online [I1eKTpoHHBIN pecypc] : 3eKTpoHHasA 6ubauoteyHas cucrtema / 000 "upekt-Megua” . - M. : [6. u.], 2001.
- 3arJi. ¢ TUTYJI. 3KpaHa. - b. . URL: www.biblioclub.ru
3. YHuBepcasbHble 6a3bl JaHHbIX East View [1eKTpoHHBIN pecypc] : uHopMaLuoHHbIN pecypc / East View Information Services. - M. : [6. u.], 2012.
- 3arJ. ¢ TUTYJ. 3KpaHa. - b. 1.
URL: www.ebiblioteka.ru
4. Hayunas anektpoHHasi 6ubanoreka eLIBRARY.RU [31ekTpouHbI# pecypc] : uHpopmanuonnsiit moptan / 000 "PYHIB" ; Cankr-IleTepbyprckuii
rocyZiapCTBeHHbIA YHUBeEPCUTET. - M. : [6. u.], 2005. - 3arJ1. ¢ TUTYJ. 3KpaHa. - b. 1.
URL: www.eLibrary.ru
7.5. OnurcaHve MaTepUaJTbHO-TEXHUYECKOTr0 06ecreyeHusl.

@akynsrer BMK, oTBeTCTBEeHHBIH 3a peanu3anuio JaHHOH [IporpaMmsl, pacrnonaraeT COOTBETCTBYIOIIEH MaTepUalbHO-TEXHUYECKON 06a30H, BKIItOYast
COBPEMEHHYIO BBIYUCIIUTENbHYIO TEXHUKY, O0BEIMHEHHYIO B JIOKAJIbHYIO BHIYMCIUTENIBHYIO CETh, UMEIOIIYI0 BbIX0 B IHTEepHeT. Mcnonb3yroTes
CIEeLUAIN3UPOBAHHBIE KOMITBIOTEPHBIE KJIACChI, OCHAIIIEHHbIE COBPEMEHHBIM 000py10BaHneM. MaTepuanbHas 0a3a ¢akyIbTeTa COOTBETCTBYET
JEHCTBYIOIMM CaHUTAPHO-TEXHUYECKUM HOpMaM U 00ecreuynBaeT NpOBEACHUE BCEX BUI0B 3aHATUHN (JJaOOpaTOpHOM, MPAaKTUYECKOM,
JUCLUUIUIMHAPHOM U MEKAUCHUIUIMHAPHONW OJATOTOBKH) M HAYYHO-UCCIIe10BaTEIbCKON paboThl 00yYaromuxcs, IPeayCMOTPEHHBIX YIEOHBIM IJIAHOM.

8. CooTBeTcTBUE pe3yJibTaTOB 00y4yeHuUs 1o gaHHoMy asieMeHTy OIIOII pesysnbTtaTam ocBoeHus OIIOIl ykazaHo B O61eli XapaKTepUCTUKE
OIIOII.

9. Pa3paboTuuk (pa3pabOTUUKH) NPOTPAMMBL.
noueHt ¢akynsreta BMK MI'Y 1. B. Umxos.

10. SA3bIk Tpeno1aBaHus - PyCCKUH.
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