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1. Mecto nucuummabl (Moayiis) B ctpykrype OITOIT BO:
JucuumnirHa (MOLyJib) OTHOCHTCS K YaCTH JTUCLMIUIMH OCHOBHOM npogdeccroHanibHoi 00pa3oBa-
TEJIbHOM IpOorpamMMsl, (POPMUPYEMBIX YyUYaCTHUKAMU 00pa30BaTeNbHbIX OTHOILICHHH

2. Bxonubie TpeOOBaHUS 17151 OCBOSHUS TUCUUIUIHHBI (MOAYJIs), IPeIBApUTENIbHbIE YCIOBUS (ecau

eCTb):

M3y4yeHne qUCHUILTNHBI O0a3upyeTcs Ha 3HAHHUAX 110 MAaTEMAaTHYECKOMY aHaJIHU3y, TEOPHU BEPOSTHO-
CTEii, MaTeMaTUYECKON CTATUCTHKE, ONITUMH3AIMU B 00bEME, COOTBETCTBYIOLINX OCHOBHBIM 00pa-
30BaTEJILHBIM ITPOrpaMMaM OakajIaBpHaTa Mo yKpyINHEHHBIM TPYIIIaM HApPaBICHUH U CIICIHAIb-
Hocreit 01.00.00 «Maremaruka u mexanuka», 02.00.00 «KommnbrorepHbie 1 HHOOPMaAIIHOHHBIE

HayKN»

3. Pe3ynpTaTsl 00y4eHus 1Mo TUCHUILIHHE (MOAYIIIO):

Ils1anupyemble pe3yJibTaThl 00y4eHHUs M0 JUCHHUILUIHHE (MOTYJII0)

®opmupyemblie KOM-

neTeHUNHU Pe3yabTaThl 00y4yeHus1
(k00 u Haumenosanue (BHanusn, ymenus)
KOMnemenyuu)

[TK-3. CniocobeH pa3-
pabaTeIBaTh U IpUMe-
HSTh METOJIBI M AJIrO-
PUTMBI MAILIUHHOTO
o0y4deHus Jyis penie-
HUS 3371a4.

I1K-3.1. CtaBuT 3agauu 1o pa3zpabOTKe WM COBEPIIEHCTBOBAHUIO METO-
JIOB ¥ QJITOPUTMOB JUUISI PEICHHs KOMILIEKCa 33/1a4 IPEJAMETHOH 00I1acTH.

[TK-3.2. PyKOBOIUT HCCIIENOBATEIILCKON TPYTIION IO pa3pabOTKe MK CO-
BEPILICHCTBOBAHUIO METOJIOB U aJITOPUTMOB JJIsl PELICHHUS KOMILIEKCa 3a-
JIa4 ITPEIMETHOM 00JIACTH.

[TK-5. CriocobeH py-
KOBOJUTb ITPOEKTaMU
10 CO3/1aHMIO, TIOJI-
JIEP’KKE U UCIIOJIB30-
BaHUIO CUCTEMBI UC-
KYCCTBEHHOT'O MHTEI-
JIEKTa Ha OCHOBE
HEHPOCETEBBIX MOJIE-
JIeN ¥ METOJIOB.

[TK-5.1. PykoBoauT paboTamu 10 OIIEHKE U BEIOOPY MOJIEIICH UCKYC-
CTBCHHBIX HEMPOHHBIX CETCH U MHCTPYMEHTAJIBHBIX CPEACTB JJISl PEIICHUS
MOCTaBJICHHOM 33/1a4H.

ITK-5.2. PyKOBOOUT CO3JaHUEM CHCTEM MUCKYCCTBEHHOI'O MHTEIIIIEKTAa HA
OCHOBE MOJIEJIEN UCKYCCTBEHHBIX HEMPOHHBIX CETEH U NHCTPYMEHTAJIb-
HBIX CPEJICTB.

ITK-5.3. PyKOoBOJOUT MPOEKTaMH IO pa3pabOTKe CUCTEM UCKYCCTBEHHOTO
MHTEJUIEKTa Ha OCHOBE MOjIeNel TITyOOKMX HEHPOHHBIX CEeTeH U HEUETKHX
MOJEJIEH U METO/IOB.

4. O0beM TUCIUIUTMHBI (MOJYJISI) COCTAaBJIIeT 3 3.€., B TOM uucie 36 akaJeMHYeCKHX dYaca KOH-
TaKTHas paboTa C mpernojaBareieM - 12 akaJleMHYECKUX yaca 3aHsITHI JICKIIMOHHOTO TUNa, 24 aka-
JEMHUYECKHX YacOB 3aHATHUN MPAKTHYECKOTO THIA, 72 aKaJeMHUYCCKHX Y4acOB Ha CAMOCTOSITEIbHYIO

paboTy oOyJaromuxcs.

5. ConeprkaHue JUCUUIUIMHBI (MOAYIIS), CTPYKTYPUPOBaHHOE 110 TeMaM (pa3jienaM) ¢ yKazaHUueM
OTBEJICHHOT'O Ha HUX KOJMYECTBA aKaJJleMUUYECKHX YacOB M BUIbl YUEOHBIX 3aHSITHIA:

HaumeHnoBaHue n
KpaTKoe coJepra-
HHUE pPa3le/ioB H TeM
JUCHMIIJIMHBI (MO-

ayJsi),

dDopMa npomMexy-
TOYHOM aTTEeCTAIMH
0 TUCHMILIHHE
(MonyJ110)

Bcero B ToM uucie

CamocrosiTe/b-
Has padora 00y-
Yaouerocs,
Yyacel
(6u0bl camocmosi-
menbHOU pabomol —
acce, pehepam,
KOHMPONbHAS pa-
boma u np. — yKa-
3b18AI0MCS NPU

(ua-
ChI)

KonTakTHas padora
(padoTa BO B3aUMO/1€iiCTBUM C MIpenoaa-
BaTeJieM)
Buabl KOHTAKTHOI padoThI, Yachl




He0OX00uMocmi)

3ausaTus
JIEK[TUOHHO-
ro TUIa

IIpakTrue-
CKHE 3aHATHUS

Bce-
ro

JluckperHble  an-
caMOJII ¥ HCTOY-
HUKWA:  JIUCKpPET-
HBIIi  HCTOYHUK,
CTallMOHAPHBIN
HWCTOYHHUK, UCTOY-
HHUK 0€3 IaMsiTH,
MPUMEPBI  CTaIlH-
OHApHBIX, HECTa-
[IUOHAPHBIX  HC-
TOYHHUKOB, MCTOY-
HHUKOB C IMaMSTBIO
u 0e3 maMsTH

KonnuectBo wuH-
dbopmanii B CO-
O0IIEHNH. OH-
TPOIHS KaK KOJIH-
YeCTBO COOCTBEH-
HOU WH(pOpMaHU
B COOOILIEHUN.
OHTpomus Ha co-
oO1IeHue JIC-
KPETHOTO CTallu-
OHApHOTO HCTOY-

HUKa! nepBas
TeopemMa o Ipee-
ae SHTPOIIUH,

BTOpas TeopeMa o
npenene  SHTPO-
MUY,  Oompeene-
HHE SHTPOMHH
CTAIlMIOHAPHOTO
HCTOYHHKA Ha CO-
oOIIIeHHE.

3agaya  KOJMPO-
BaHMUS  JIUCKpPET-
HBIX HMCTOYHUKOB
PaBHOMEPHBIMU

KOJIAaMH: TIOHSITHE
KOJIa, paBHOMEp-
HbII W HEPaBHO-
MEPHBIN KOJI,
MOIIHOCTh  KOJa,
YTBEPKJICHUE O




BEPXHEW OLEHKHU
MOIITHOCTH  paB-
HOMEpPHOTO WU He-
PaBHOMEPHOTO

KOoJa, KOJIUpOBa-
HHE COOOIIEHNS,
KOJMPOBAaHUE CO-
o0IIeHull aHcaM-
01151, MOOYKBEHHOE
KOJMPOBaHUE,

KOJAMPOBAHUE IO
CJIOBapro, MHOXKe-
CTBO OJHO3HAYHO
KOAUPYEMBIX |

JEKOUPYEMBIX
0J0KOB, MHOXe-
CTBO HEOIHO-

3HaYHO KOJAUpYe-
MBIX U JICKOJTUPY-
€MBIX OJIOKOB,
ommbOKa  paBHO-
MEpPHOTO KOJIUPO-
BaHMs, CKOpPOCTh
PaBHOMEPHOTO

KOJIUPOBaHMUS,

CKOpPOCTh  CO3[a-
HUS HUHPOpMALHH
npu  paBHOMEp-
HOM  KOJUpOBa-
HUU, TpsMas W
oOpaTHble Teope-
MBI KOJTUPOBAHUSI.

Konuposanue

CTaIlMIOHAPHBIX

UCTOYHUKOB  0e3
namsaTu. Teopema
O BBICOKOBEPOAT-
HBIX MHOXECTBaX
JUCKPETHOTO HC-
TOYHHKa 0e3 ma-
MATH. BbICOKOBeE-
pPOSITHBIE MHOXe-
CTBa JUIsl JBOWY-
HOTO HMCTOYHHKA
6e3 mamsTH C pas-
JUYHBIMH  TIapa-
MeTpamMu pacrmpe-
NIEJIEHUs BEpOAT-
HocTH. [IpsAmas u
oOpaTHass Teope-
MBI KOJAHPOBAHUS
CTaIlMOHAPHBIX




HCTOYHHUKOB 0€3
namsTH ~ PaBHO-
MEpHBIMH  KOJa-
MU.

Dprojuyeckue
JTUCKPETHBIE  HC-
TOYHUKH: CpPEIIHEe

apupMeTHIeCKoe
YCIIOBHOW  €00-
CTBEHHOM WH-

dbopmaruu  coo0-
IIEHUSA,  BBIYHC-
JICHHAs II0 MHO-
JKECTBY HCTOYHH-
KOB M BEIYHUCIICH-
Has II0 peaau3a-
IMH OJHOTO WC-
TOYHHKA, pOJIb
3aKOHa OOJIBIINX
YHCEeII, OIpesese-
HUE KJlacca 3pro-
IUYECKUX HCTOY-
HUKOB, TeopeMa
00 AProauyHOCTH
JIMCKPETHOTO CTa-
IIHOHAPHOTO  HC-
TOYHHKA 0O€3 ma-
MSATH, TIPUMEDP HE-
ProANIECKOTO
ncrounuka. Ko-
JIN4ecTBO MH(OpP-
Maluy, TOpOXKAa-
eMoe  Iprojuye-
CKUM  HCTOYHH-
KOM: nemMMma Mak-
Mwutana, npsamas
TeopemMa KOJHMpPO-
BaHMs, OOpaTHas
TeopemMa KOJHMpPO-
BaHUS.

HepaBHomepHoOE
KOJAUPOBaHUE
JTUCKPETHBIX  HC-
TOYHUKOB: IOCTa-
HOBKa 3ajauy,
CpenHss CKOPOCTb
HEPABHOMEPHOTO
KOJAMPOBaHUS,
OJIHO3HAYHO  Jie-
KOAUPYEMBIN KO[,
npe@UKCHBIA KO/,
cyppuKcHBIN KO,

9, HanMcaHue
NPaKTHYEeCKOM
NMpPOorpaMMeblI Ha
s3bike Python




CBOWMCTBO  OJIHO-
3HaYHO  JEKOIHU-
pyeMoro Koza
(orpaHuveHre Ha
JUTMHBI  KOJIOBBIX
CJIOB),  KOJOBOE
JIEpeBO, HEPaBEH-
CTBO Kpadra.
Teopema o cpen-
HEeW UIMHE KOIO-
BBIX CIIOB OJIHO-
3HaYHO  JCKOIH-
pyeMoro Koja st

OJIHOMECTHOT'O
aHcamOJIsI, OITH-
MaJIbHBIN KOJI,

TeopemMa o CyIie-
CTBOBAaHUU OIITU-

MaJILHOT'O D-
AYHOTO KO&Ia JIs
OJTHOMECTHOI'O

aHcaMOms, cpej-
HSs JUTMHA KoJia
IUISE  TIPOM3BOJIb-
HOro ancamoOis,
cpenHee KoyMue-
CTBO KOJIOBBIX
CIOB U CpeaHsst
CKOPOCTh  KOJIH-
pOBaHUSA ISt
MIPOU3BOJILHOTO
aHcamOiis1, obpart-
Has Teopema Ko-
TUPOBaHUS s
MIPOU3BOJILHOTO
aHcamOuisg,  mps-
Masi TeopeMa Ko-
TUPOBaHUSA s
MIPOU3BOJIHLHOTO
ancamb6ns. Ontu-
MaJIbHBIE HEpaB-
HOMEpHBIC KOJBI.
Meron  Illenno-
®damno, METOJ,
XaddmeHna.

JIBOMYHBIA  CHUM-
METPUYHBIA  Ka-
Haj, €ro DJHTpo-
WS, TPOMYyCKHAs
CIocoOHOCTh. 3a-
naJa MOMEX0-
YCTOMYMBOIO Jie-




KOJAMPOBAHUS.
Onpenenenne
JIIBOMYHOIO  OJIO-
KOBOT'O Koza.
Ornpenernenue
JIMHEHHOr0 KOza.
Ornpenenenue
JIBOMYHOT'O
JIWHEHHOTO  OJI0-
KOBOT'O Koza.
Ornpenenenue mo-
pokaaroiie Mmart-
PUIIBI KOJa.
Onpenenenne
CKOpOCTH  TIepe-
Ayl JIMHEHHOIO
KoJa. YTBEpxKIe-
HHE O CBSI3H IIO-
POKIAIOIINX
MaTpHUIl OJHOTO U
TOro JKe Koja.
Ornpenenenue cu-
CTEMATHYECKOTO
Koda. 3ajada Jne-
KOJIUPOBaHUS.
JexonupoBanue
0 METOJy Mak-
CUMyMa TIpaBJIoO-
mogo0ust W  €ro

000CHOBaHHE.
Crpaterus Jneko-
JTUPOBaHUS B

OmmKaiiiee  Ko-
JIOBOE CJIOBO U €€
000CHOBaAHHE.
Omunbka AeKoau-
poBanus. IIpsmas
teopema [lleHHo-
Ha

CMexHBIA  KJ1ace
o  JHUHEHHOMY
KOJy. Jnnepsr
CMEXHOTO KJIacca.
Omunbka AeKoau-
pOBaHUs TpPHU UC-
MOJIb30BAaHUH
CTaHJapTHOTO
PacroI0KEeHUS.
KomoBoe paccro-
sHue. CBs3b KO-
JIOBOTO  paccTosi-
HUS C WCIPABJISI-




IOIIEH CIIOCOOHO-
cTteio koxa. Ilpu-
OJIMXKEeHUsT Bepo-
STHOCTH OIIMOKU
g Koja, HC-
IpasJjdromero t-
omubok. Cosep-
IIEHHBIM M KBa3U-
COBEpLICHHBIN
KOJBI.

[yanbHblii KO
[IpoBepounas
matpuna. Omnpe-
NeJIeHue  JIMHEH-
HOIO KOJa 4Yepes
MIPOBEPOUYHYIO
matpunly. CBs3b
KOZIOBOTO paccTo-
SHUSL W TIPOBe-
POYHOM MAaTPHIIBI
kojga. Tpu cBoit-
CTBa  JyaJbHOTO
koma. Cmabo ca-
MOJyaJIbHbIN "
caMOJTyaJIbHbIN
konbl. CuHIpoM
BekTopa.  Cran-
JapTHOE  pacmo-
JIO’)KEHUE M CHH-
IpoM JIUJIEPOB
CMEXHOTI'0 KJiacca.
JexonupoBanue,
UCIIONIB3YSl  CHH-
apoMm. CHuHIpPOM-
HBII KpUTEpUi
TOT0, YTO KOJ HC-
paBIgeT t-
OLIMOOK.

6, HanMcaHue
NMPaKTHYECKOM
NMpPorpaMMbl Ha
si3bike Python

10.

Kon, wucnpasns-
oy OZHY
OIINOKY. Kon
X3MMUHra:  1mo-
poxkaaroas "
MIPOBEPOYHAs

Marpuiia. Ba
crocoba Koaupo-
BaHUS Koja XdM-
muHra. Jlekoam-
poBaHHE KOJZIa
Xommunra. ['pa-
auna XOoMMHHTA.
I'panuna Bapma-




moBa—I mnb0epra
Kak aHajor Imps-
MOM TEOPEMBI
[HIennona st
JIMHEWHBIX KOJOB.
I'panuna Cunri-
TOHA.

11.

Kon, wucnpasmis-
IOIIMK JBE OIINO-
ku. I{uxauueckue
koael. lIposepou-

Hast MaTpuIa
UKJINYECKOTr 0
KoJa. Munu-

MaJbHBIA MHOTO-
YleH  dSJeMEHTa
paclIupeHusi Ko-
HEYHOI'O0 TMOJsi |
ero CBOICTRA.
HuxnoTomuye-
CKHM KJlacc W T0-
CTPOCHHUE MHHHU-
MaJIbHBIX MHOIO-
yjaeHoB. Ilukiny-
HOCTh KojJa XdM-
MmuHra. Ilukony-
HOCTh KOJia, WC-
MPaBJISIIOILIETO
JIBE€ OILIIHOKHU.

12.

Konet BUX kak
00001IIeHNE KO-
JoB  XOMMHUHTA.
3amauya  JIEeKOIH-
pOBaHUsI  KOJOB
bUX. Jlokaropsl
omuOoK. MHuoro-
4YjIeH JIOKaTOpOB
omnoboK. YpaBHe-
HUSA JI€KOJIUPOBa-
Hus. Ilocienmosa-
TEJTBHOCTH, TOJY-
YyeHHas Ha JU-
HEHHOM pETUCTpe
casura.  IIpuco-
eIUHEHHBIIT MHO-
rouwieH. JIuHei-
Hasl  CJIOKHOCTh
IOCIIEIOBATECIIb-
HOCTH (MuHU-
ManbHasg  JUIMHA
perucTpa cIBura).
Teopema Meccu.
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Anroputm bepie-
Kemma—Meccu U
OlICHKA ero
cloxHoctu. Hec-
MOJIE30BaHUE  al-
roputMa  bepiie-
kemma-Meccu s
JIEKOIMPOBaHUS
kogoB bUX

[TpomexyTouHas at-
TECTalMs: 3a4eT

Htoro 108 12 24 36 72

6. @onp oneHouHbIX cpenacTB (POC, orleHOYHBIC U METOAMYSCKHUE MATEPUaIbl) ISl OLICHUBAHUS
pe3yNbTaTOB 00yUYEHUS MO AUCHUILTUHE (MOAYIIIO).

6.1. TunoBsie KOHTPOJIBHBIC 3aIaHUA WJIN UHBIC MAaTCPpUAJIbl AJISI IPOBCACHUSA TCKYLICT'O KOHTPOJIA
yCI€BaA€MOCTHU, KPUTCPHUHU U HIKAJIbl OUCHUBAHUA (B OTCYTCTBUC YTBCPIKACHHBIX COOTBECTCTBYIOIIUX
JIOKaJIbHBIX HOPMATHBHBIX dKTOB Ha Q)aKynLTeTe)

Tunoswle 3agaum JAJIs IMPaKTHYCCKUX 3aHATHH

3amanne 1: Ucnoyn30BaHue ONTHMAJILHBIX KOJOB IS c:kaTHA JaHHBIX: ZIPmeHuffman

TpeOoBaHusi K nporpamMme
Tpebyercs peanu3oBaTh NporpaMMy CxKaTHsl JaHHBIX 10 MeToly Xaddmana
[Tporpamma noimkHa paboTaTh B IBYX PEXKHMAX.

Pexxum 1. Ha BxoJ nomaércst OuHapHbIi Qaii.

[Tporpamma crxumaer ¢aiii, coxpaHss pe3yabTar B (paii ¢ TeM K€ HMEHEM, YTO U BXOJSIIUHI, HO C
pacupenreM zmh.

CixaTue BBINOJIHAETCS ABYXIIPOXOJHBIM MeToIoM Xaddmena.

B niepBslii TPOX0J CTPOUTCA MOJIENB, @ BO BTOPOU ITPOXO/] BEINOIHSETCS CKATHE JaHHBIX.

®opmar cxkaToro (aiina onpeaensercs: pa3padOTUYMKOM IPOTPAMMBI.

Pexxum 2. Ha Bxon nonaércs ¢aiin ¢ pacupenuemM zmh.

[Tporpamma BBINIOJIHSET pa3apXUBHpoBaHue Qaiina. Pe3ynbraT 3anuceiBaeTcs B Gaiii ¢ TeM xe
MMEHEM, YTO U BXOJHOM (haiin, Ho Oe3 pacimupeHus zmh.

[TpexycMoTpeTh BO3MOXKHO 00pabOTKH (ailyioB, KOTOPbIE MOBPEXKICHBI MIIM UMEIOT HEKOPPEKTHBIN
(dopmar. B 3ToM cirydae Ha/lo0 yBEIOMIIATh I1OJIb30BATENS.

[TpeamouTuTeNbHBIN A3BIK MporpaMMupoBanus — Python. B cinyuae ncrnosp30oBaHus APYroro sA3bl-
Ka HY’KHO CO3J1aTh IIPOCTYI0 COOPOUYHYIO CHCTeMy Ha OcHOBe make-(aitinoB st TpéX omeparuoH-
HbIX cucteMbl: Windows 10, MacOS 10.15+, Linux.

[Tpumep padoTer mporpammel. [ycTs Ha BXxoJ mporpaMme ObLT Mo1aH TeKcToBBIN ¢aitn B UTF-8
KOJUPOBKE:

“bash
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Mama Mbljia pamy

bunapHoe npezacraBieHue 3Toro ¢aiiia cienyouee:

“bash
dObe("M") d0b0("a") dObe("M") dObO("a") 20(" ") dObe("m") d18b("s1") dObb("a") dObO("a") 20(" ")
d180("p") dOb0("a") dObe("m") d183("y")

PazouBaem (aiin Ha GaTHI
“bash

d0 bc dO b0 dO be dO b0 20 dO be d1 8b dO bb dO b0 20 d1 80 d0 b0 dO bc d1 83

Ctpoum MojieTb — CIIOBapb, COJIEPKAIINI CKOIBKO pa3 Kakoil 0alT BcTpevaercs B (aiine

“json

{
"d0™: 9,
"bc": 4,
"b0": 4,
"d1": 3,
"20": 2,
"8b": 1,

"bb": 1,
"80": 1,
"83": 1

¥

Crpoum ko Xahdmena. Hanpumep Taxoi,

“json

{
"d0": 0,
"bc": 101,
"b0": 110,
"d1": 1111,
"20": 1110,
"8b": 10011,

"bb": 10010,
"80": 10001,
"83": 10000

ANNN

[TorydaeM KOAMpPOBAHKE BXOJAHOTO COOOIIEHU M

“bash
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010101100101011011100101 1111 10011 0100100 11011101111 10001 0110 0101 1111
10000

Wnu B Galitax

“json
01010110
01010110
11100101
11111001
10100100
11011101
11110001
01100101
11111000
0

Yto TOXKE caMoe:

“bash
56 56 e5 f9 a4 dd f1 65 f8 00

TakumoOpa3om, HaBxoie

Ttext
dObcd0b0d0bcd0b020d0bcd18bd0bbd0b020d180d0b0d0bcd183

HoJlydrMcXkKaTyroBepcutodaiina:

“text
5656e5f9a4ddf165f800

HO!

1. HyxHo emé 100aBUTh K TOMY MTOCTPOEHHBIN Ko XaddhMeHa, KOTOPBIN MPEACTABISIET COOO0M
TabIuILy U3 1eBATH nap 6aiiToB! COOTBETCTBEHHO HYKHO Pe3yJIbTaT CKATHsI U TaOJIHIly «MHTErpu-
poBaTh» B 0JIMH OmHapHbBIN (aitn. [TocTapaiiTech cienaTh 3TO MaKCUMAITBbHO KOMIIAKTHO.

2. Ilocnenuwuii 6aiit siBisiercs HenoaHbIM! Hazo 310 ydyects. B nmpoTuBHOM cityuyae npu JeKoupo-
BaHUU B (aiisie nmosBATCS JIUIIHUE OalThI U (aill B UTOre MOKET ObITh HCTIOPYEH.

Ha ¢aiinax oueHb MajgeHbKOTO pa3mepa (JecsaTku 0alT) HaKJIaHbIe PACXO/Ibl Ha MPECTaBICHUE

CaMoOro KOJIa MOTYT MEPEKPHIBATH BBIMTPBILL, TOJYUEHHBINA MPU CHKATHH COJAEPKUMOT0. ITO €CTe-
CTBEHHBIHN MTPOIIECC.

Tpeﬁosa}mﬂ K BBINIOJIHCHHUIO 3a/ITaHUA U IPUHIMII €0 OUCHUBAHUA.
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1. Ilpeanonaraercsi, 4To K MporpaMMe OyeT NpHIoKeH (aii MOsICHUTEIBHOM 3aITUCKHU C OTIMCAHU-
eM (hopmaTa zmh, 00OBsICHEHHEM KaK ObUIH PEIICHBI TPOOJIEMBI ¢ MHTETpaIeil Koaa B Ghaiisl 1
00pBOBI C BO3MOXKHBIMHU JIMIIIHUMU OWTaMU B TIOcleAHeM OaiiTe. Takoke 3amucka JOHKHA Colep-
JKaTh aHAJIU3 TOTO Ha CKOJIBKO MOXKHO JTOOUTHCS CKATHsI pa3IMYHbIX TUIIOB (paitnos. Heobxonumo
IPOBECTH aHATTUTHYECKOE (OTBETUTH HA BOMPOC OYEMY HAOJIIOAIOTCS TAKUE PE3yJIbTaThl, KaK UX
MO>KHO MHTEPIPETUPOBATH) CPaBHEHUE C U3BECTHBIMU apXUBaTOpaMu (zip, rar, 7z u 1.1). Bxian B
orieHKy — 25 %.

2. OueHuBaeTcs NPaBUIBLHOCTH U CKOPOCTH (!) paboThl mporpammel (Bkiaz B oueHky — 70 %) u eé
SproHoMuKa (BKja B OLeHKY — 5 %).

3. [Inaruat xo/1a WM MOSICHUTEIHLHOU 3alMCKU — OOHYJISIET BhINIOJIHEHHE 3a1a4yu. 1 oHa He 3acyu-
TeIBaeTcs. [Imarnarom He siBiseTCs 1000€ 3aMMCTBOBAHKE C YKa3aHHUEM €ro aBTOPCTBA. 3aUMCTBO-
BaHHBIM y4acTOK KO/a HE BKIItoUaeTcs B oleHuBanue. Hampumep, Bbl He cMorim peanu3oBarthb
(yYHKLHIO ¥ 3aMMCTBOBAJM €€ y Jpyra, yKa3zaB 3To B mporpamme. Peanuzanus 31oil GpyHKIMM nc-
KIIFOYAeTCsl U3 BKJIa/la B OLICHKY MTPaBHIIBHOCTH PabOThI MPOrPaMMbl Ha OCHOBE «BasKHOCTH
(MpUHIUIHNAIBHOCTH) 3TOM (QYHKIMH B porpamme. BakHOCTb Bellb pa3yMHO-CYyObEKTHBHAS,
ompezenseMas JeKTopoM Kypca. Tak, eciiu Bbl 3auMcTBOBaIN peaan3alyio alroputMa cxxatus, To,
SICHO, YTO 9TO Ba)kHasl GYHKIHMSA, T. K. OHA MIPOBEPSIET 3HAHUS 110 TeMe Kypca. 1 e€ Bkiax Moxer
0bITH 10 20 % BKIIaAa KoJa MpOorpamMmbl B OLIEHKY. B 3TOM citydae, 3TOT BKJIaJ BBIYUTAETCS U3 00-
niero Bkiana B 50 % u monmydaercs 30 % Bkiraga mporpammel. Eciiu ske Oblia 3auMCcTBOBaHa (PyHK-
s peanu3anuu uHTepdeiica KOMaHIHOM CTPOKH, TO OHA HE OTHOCUTCS K TeM (PYHKIHSIM, KOTOpBIE
NPU3BaHbI IPOBEPUTH 3HAHUS IO TEME Kypca, IIOATOMY €€ MPHHIUITHATEHOCTh MOXKET OBITh OIICHE-
Ha He OoJee, yeM B 5 %.

4. Jnst moJtydeHus OIICHKU «OTIMYHOY» HY>KHO BBITIOJIHUTH 3a7aHue 0oJsee, ueM Ha 79 %, orieHka
«XOpOIIIO» CTAaBUTCS 3a BBIMOJIHEHHE HA 65 % — 79 %, 3a 50 % — 65 % — «Tpoiikay, u npu BbI-
MIOJIHEHUH 33/1aHUs MeHee, yeM Ha 50 % cTaBUTCS — «HEYIOBIETBOPUTEILHOY.

3ananue 2. Tpedyercsi peajn3oBaTh NPOrpaMmy, peajnu3yolIyl0 cXeMy AeKOHPOBAHUS HA
OCHOBE CTAHJAAPTHOTO PACTIOJIO0KEHHSI.

[Tporpamma nomkHa paboTaTh B TPEX PEeKUMAX.
Pexum 1 wim pexum reaepannu kona. Ha Bxox mopaérest:

R — ckopocTh nepeaaun koja;

N — mIrMHa 0JI0Ka COOOIIECHMS,

P — BEpOATHOCTbH OLIMOKH B IBOMYHOM CUMMETPHUUYHOM KaHaJe CBSI3U.
ITo BEIXOAHBIM ITapaMeTpaM ITe€HEPUPYET CIyHYaHbIA JTMHENHBIN KO JUIMHBI N CO CKOPOCTBIO Iepe-
Jla4yy 110 MEHbIIIEH Mepe R, CTPOUT ero nopoxJarolly0 MaTpUIly B CUCTEMAaTUYECKOM BUE, CTPOUT
CJIOBaphb JJIs IEKOJUPOBaHUs COOOIIEHUH ¢ rpaHuLied yrcia omnook t. Ha BeIxoae nmporpammsl
nosBisieTcs (ai, cofepKaui He00X0AUMYI0 HH(OPMAILIHIO [T Pa0OThl OCTANBHBIX PEKUMOB
IIPOrpaMMBI.
Ecnu Takoro koja He CyIIeCTBYET, TO BbAATh OOBSICHEHHE TOTO TOYEMY TaKOM KOJI HE CYLIECTBYET.
Ha Brixosie B ¢aiin 3anucbiBaeTcsi HHPoOpMaIus A5 KojAepa, a Takke HHPopMaIus A AeKoaepa.
Ha skpaH BBIBOUTCS OIIEHKA BEPOSTHOCTH OIIMOKH JIEKOIepa JAJIst 3TOT0 KOJAa Ha OMMOKaxX KpaT-
HOCTHU He Ooee t.
Yucno ommboK onpeAenseTcs UCX0/1s U3 BXOAHbBIX TapaMeTpOB.
Pesxkum 2 vun pexxum koaupoBanusi. Ha Bxoa mogaércs:

@aiis1 ¢ onMcaHUe KoJ1a ¥ MapaMETPOB KaHANA CBSA3H, IOIYUEHHBIN B pe3yJbTaTe 3aIlyCcKa
IIporpammel B pexume 1;

Coobmenue m it KOAUPOBAHUS.
Cry4aitHO reHepHupyeTcst OIMOKa € B COOTBETCTBHH C BEPOSTHOCTHIO ONTMOKH B IBOUYHOM CHUM-
METPUYHOM KaHase. BeposTHOCTb GepéTcst n3 BXxogHoro ¢aiina. Ha skpaH BEIBOIUTCS pe3yibTaT
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KOJIMPOBAHUS M HAJIOXKEHUS OMIMOKH, a TAKKe 3HAYCHUE BEKTOPA OMUOKH ISl KOHTPOJIS TTPABUIIb-
HOCTH pabOTHI IPOTPAMMBI.
Pesxxum 3 v pexxum aexkoaupoBanus. Ha Bxon nomaéres:

@aiin ¢ onucaHue KOJIa U TapaMeTPOB KaHala CBsI3H, MMOJYYEHHBIN B pe3yJibTaTe 3amycka
MIporpamMMsbl B pexume 1;

Coob1enue y i 1eKOUPOBaHUSI.
Ha sxpaHn BEIBOAUTCS 3HaU€HHE OIMMOKH, KOJOBBIH BEKTOP M JICKOJIUPOBAHHOE COOOIICHHE.

IIpennouruTeabHbIN A3bIK NpOorpaMmMupoBanus — python. B ciydyae ucnoJsib30BaHus Apyro-
ro A3bIKa HY’KHO CO3/1aTh MPOCTYIO COOPOUYHYIO CHCTeMYy Ha ocHOBe make-¢aiiiioB 15 TpEx
onepaunoHHbIX cucrembl: Windows 10, MacOS 10.15+, Linux.

TpeOoBaHus K BBINOJTHEHHIO 32JaHNS M IPUHIUII €r0 OLleHUBAHUS.

[Ipennomnaraercs, 4To K mporpaMme OyAeT NpUIIoKeH (ailsl MOSCHUTETHHOM 3aIMCKH C OIH-
caHueM ¢opmara ¢aiisa c onucaHue KoAa U ¢ apaMeTpamMu KaHaia cBsi3U. Bkiana B oleHKy — 5
%.

OneHnBaeTcst MPaBUILHOCTH pabOTHI MporpaMmbl (BKIaJ B olleHKY — 50 %), CKOpoCTb U
IPABUJIBHOCTH ITOCTPOEHUS CTAHJAPTHOTO pacnofiokeHus (Bkiaa B onieHKy — 30 %) u e€ sproso-
MuKa (BKJIaj B otieHKY — 15 %).

[Inaruat xosia WM NOSICHUTENBbHOM 3aMCKU — OOHYJISIET BBINIOJIHEHUE 3a7a4uu. U oHa He
3acuuthiBaercs. [Inarnarom He sBisieTcs J1000€ 3aMMCTBOBAHME C YKa3aHUEM €ro aBTOpPCTBA. 3a-
MMCTBOBAHHBIN Y4aCTOK KOJ]a HE BKJIIOUaeTcs B orleHnBanue. Hanpumep, Brl He cmorim peannso-
BaTh (DYHKIMIO M 3aMMCTBOBAJIM €€ y JIpyra, yka3aB 3To0 B IIporpamme. Peanu3zanus stoi GyHKIMN
HCKIJTFOUAETCS U3 BKIIA/Ia B OLEHKY MPABHIBLHOCTH PaOOTHI IPOrPaMMBI HA OCHOBE «BaXKHOCT
(MPUHLMINAIBHOCTH) 3TON (yHKIUH B Tporpamme. BaxkHOCTb Belllb pa3yMHO-CyObEKTHBHAS,
omnpezensemMas JeKTopoM Kypca. Tak, eciiu Bbl 3auMcTBOBaNIN peaan3aluio alropurMa KoaupoBa-
HUS, TO, ICHO, YTO ATO BaKHasi (PyHKIUS, T. K. OHA IPOBEPsET 3HaHUA 10 TeMe Kypca. U e€ Bkiiaz
MoxeT ObITh 10 20 % BKJIa/1a KoJia MporpaMMbl B OLIEHKY. B 3TOM ciydae, 3TOT BKJIaj] BHIYATACTCS
u3 obmero Bkiana B 50 % u nmomydaetcs 30 % Bkiana nporpammsl. Ecim ke Oblia 3aMMCTBOBaHa
byHKIMA peann3anuy nHTEpdErica KOMaHIHON CTPOKH, TO OHA HE OTHOCUTCS K TeM (DYHKIHSIM, KO-
TOpbIE MPU3BAHBI IPOBEPUTH 3HAHUS IO TEME Kypca, I03TOMY €€ MPUHLIUIHATIBHOCTh MOXKET OBbITh
olieHeHa He OoJree, yeM B 5 %.

JUis TOJTy4eHus OLEHKU «OTIMYHO» HY>KHO BBIMOJIHUTH 3a/1aHue Oosee, ueM Ha 79 %, oleH-
Ka «XOPOIIO» CTaBUTCS 3a BhIMOTHEHHE Ha 65 % — 79 %, 3a 50 % — 65 % — «Tpoiikay, u npu
BBINOJIHEHUH 33aJaHusI MeHee, 4eM Ha 50 % CTaBUTCS — «HEYIOBJIETBOPUTEIHHOY.

Bompocsr k 3auery.

Paznenensl Ha Be yacTu: A OTBETa O€3 MOATOTOBKH M Il OTBETA C TOJATOTOBKOIA.

Ha 3adere kaxap1il CTyI€HT IOIy4aeT 1 BOIpocC s OTBETA C MOAroToBKoW. [Ipy moaroToske u ot-
BETE Ha BOIIPOC OH MOXKET MOJIb30BATHCS JIIOOBIMU MaTepUaIaMu.

B Hagane 3a4era cTyeHT oTBeyaeT Ha Bompoc. Camblii TTIaBHBIM BOMIPOC OT HK3aMEHATOpA: TOUYEeMy
910 Tak? OOOCHYHTE CBOU BBIBOJIBI?

[Tocne oTBeTa Ha MEPBBIM BOMIPOC IK3AMEHATOP BBEIOUPAET MO OYepeIH JIt00bIe 3 BOMIPOCHI U3 YaCTH

JJIs1 OTBETA oe3 MMOATOTOBKH U NIPOCUT CTYACHTA HA HUX OTBCTUTD. Hepejl OTBCTOM CTYACHTY }IaéTCﬂ
30 cexyH[I, 4TOOBI cOOpaThes ¢ MbICIsIME. [10JIb30BaThCs MIPH OTBETE HA BOMPOCHI HUKAKUMH MaTe-

pHuaJlaMy HeJlb3sl.

KoHTpoIibHBIE BOTPOCHI
1. Ompenenenue TUCKPETHOTO BEPOSTHOCTHOIO aHCAMOIIS

2. CraTHCTUYECKH HE3aBHCUMbIE/3aBHCUMBIC IMCKPETHBIC BEPOSTHOCTHBIEC aHCAMOIIN
3. YcnoBHas BEpOSITHOCTD
4. TloHsTHE TUCKPETHOTO HCTOYHUKA: CTAI[MOHAPHBIN, Oe3 maMsITH
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11.
12.

13.

14.
15.

16.
17.

18.
19.
20.

21.

22.
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24,

25.

26.
27.
28.
29.
30.
31.
32.

33.
34.
35.

15

[Ipumepsl: HECTaIMOHAPHOTO HMCTOYHHKA O€3 MaMsATH/C MaMAThIO, CTAllMOHAPHOTO
0e3 mamsITH/ ¢ aMsAThIO

JlucKkpeTHas cinyvaiiHas BeNMYMHA: MaTeMaTH4ecKas OXHJAHHE, TUCTIEePCHs, LICH-
TpaJbHbIE MOMEHTBI

Teopema 0 JIMHEMHOCTH MAaTEMaTUYECKOTO OXHUAAHUS CIy4allHOW BEIMYMHBI (C J10-
Ka3aTeJIbCTBOM)

Hepasencto YeObiméBa ¢ 10Ka3aTeIbCTBOM

[TonsiTHE KOPPENALMOHHOIO MOMEHTA U TeOpeMa O KOPPEJUISIIIOHHOM MOMEHTE CTa-
TUCTUYECKH HE3aBUCUMBIX CITyYalHBIX BEJIMYUH

3akoH OonbIuX yrucen B popme UeObIméBa ¢ J0Kka3aTeIbCTBOM

KonngectBo coOcTBeHHOI MH(OpMAIK U €€ CBOWCTBA

[ToHATHE SHTPONMH: CBOMCTBA SYHTPOIINH, BEPXHSS IPAHUIIA SHTPOIIUH C JI0KA3aTeIb-
CTBOM

[ToHsiTHE SHTPOINUU: CBOMCTBA SHTPOIUH, AAJUTHBHOCTH SHTPONUM C JIOKA3aTENb-
CTBOM

YcnoBHas SHTPOMNHS OTHOCUTEIBHO COOOIIEHHUS

YcnoBHa coOCTBEHHAsI SHTPOMUS OTHOCUTEIBHOCTEH JTUCKPETHOTO BEPOSTHOCTHOTO
aHcamOJ1st

DopMyIHpPOBKA TEOPEMBI O CBOMCTBAX COOCTBEHHOM YCIOBHOM SHTPOITUHU
@opMyIIMpOBKa U JOKA3aTEIBCTBO TEOPEMY O BBIPRKEHUHM SHTPOIIUU COBMECTHO 3a-
JTAHHBIX TUCKPETHBIX BEPOSTHOCTHBIX aHCAMOJIeH Yepe3 CyMMY yCIIOBHBIX SHTPOIHI
Teopema o npenene nocnegoBarenbHoctd H(X n|X”*{n-1}) c nokazareabcTBOM
DHTPOIHUS CTAIIMOHAPHOTO UCTOYHHKA Ha COOOIICHHE

[TonsTHS KOAA, KOJOBOIO CHMBOJIA, KOJOBOrO andaBuTa, KOJAOBOTO CJIOBA, MOIIHO-
CTH KO/1a, PABHOMEPHOT'0 1 HEPAaBHOMEPHOTI'0 K0JI1a, KOAMPOBAHUE COOOIIEHUI
VYTBepxkIeHHEe 0O MaKCHMaIbHOM MOITHOCTH PaBHOMEPHOTO U HEPAaBHOMEPHOI'O KoJa
C JI0Ka3aTeIbCTBOM

OmmbKa 1 CKOPOCTh PABHOMEPHOT'O KOJWPOBAHUS, CKOPOCTh CO3/1aHus HH(DOpMaIiH
TMCKPETHBIM HCTOYHIUKOM

®opmyaupoBKa MPsIMONA U OOpPAaTHON TeOpeM KOAMPOBAHUS JJIsl MPOU3BOJIBHOTO HC-
TOYHHKA

@DopMyJIUpPOBKAa TEOPEMBI O BBHICOKOBEPOSITHBIX MHOXKECTBAaX JUCKPETHOIO CTAlHO-
HApHOT'O UCTOYHMKA 0Oe3 MmaMsATH

[Ipsimasi TeopemMa KOAMPOBAHUSA Ul TUCKPETHBIX CTAI[MOHAPHBIX MCTOYHUKOB 0€3
MaMSTH C JIOKA3aTeIbCTBOM

[ToHsATHE 5PrOINIECKOTO HCTOYHHKA

[Tpumep HEIProAMIECKOT0 UCTOYHHUKA C 0OOCHOBAaHHEM

Teopema 0 BBICOKOBEPOSTHBIX MHOKECTBAX 3PTOJAMYECKOT0 NCTOUHUKA

[Ipsimast TeopeMa KOJUPOBAHUS IPTrOJUUECKUX HCTOYHUKOB

OOparHas TeopeMa KOJUPOBAHUS IPTOAMUECKUX UICTOUHUKOB

CpenHsisi CKOPOCTh HEPABHOMEPHOT'O KOJIUPOBAHHUS

OnHO3HAUHO JIEKOAMPYEMBbIH HEpaBHOMEPHBII KO/, MpepUKCHBIN Ko, Cy(HUKCHBIN
KOJ

HeoOxonumoe ycroBue 0JHO3HAUYHOM 1EKOAUPYEMOCTH KO/1a C 1I0Ka3aTeIbCTBOM
KonoBoe nepeBo u nmpe@uKcHbIe KObI

Hepasencto Kpadra st mpeuKCHBIX KOJOB C TOKA3aTeIbCTBOM JIOCTATOYHOCTH
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[ToHsiTHE ONTUMANIBHOTO KOJA, TEOPEMA 0 MUHHUMAJIBHO BO3MOKHOU CPEIHEN JJIMHE
KOJIOBBIX CJIOB OJTHO3HAYHO JICKOJAUPYEMOTO KOJa C I0Ka3aTeIbCTBOM

BepxHss rpaHuia MUHUMAJIBHOW CPEIHEH JJIMHBI KOJOBBIX CIOB OJHO3HAYHO JEKO-
JUPYEMOTO KOJIa C I0Ka3aTeIbCTBOM

[Ipsimast Teopema KOAUPOBAHUS /11 HEPABHOMEPHBIX KOJIOB C JI0KA3aTEIHCTBOM
OOpaTHas TeopemMa KOJUPOBaHUS AJI1 HEPABHOMEPHBIX KOJIOB C JOKa3aTEIbCTBOM
Mertox llernona—dano ¢ 000CHOBaHUEM

O6mas cxema merona Xahdmena

JIBOMYHBII CHMMETPUYHBINA KaHAJ CBSI3U, €r0 MPOIYCKHAsI CIIOCOOHOCTh
MuHuMaabHBIM MHOTOWIECH dJIEMEHTAa KOHEYHOT'O ITOJIS, €r0 CBOMCTBA C JOKa3aTeIb-
CTBOM

CyThb cTparernu IEKOAMPOBAHHS MO METOAY MaKCHMyMa MpPaBIOMOJ00us, TIOHSITHE
OLIMOKYU I€KOJUPOBAHUS

[TonsTHe KOAa, UCTIPABISAIONIETO OMMOKH, IMHA KOJa, CKOPOCTh €ro mepenadu, Ko-
JIOBOE PacCTOSIHUE, KOAUPOBAHUE

[TonsTHe nuHEHHOTO KO, TMHEHHBINA OJ0KOBbIN [n,k]q-Koa, IIMHA, pa3MEPHOCTh U
KOJIOBOE PaCCTOSIHHE JTMHEHHOTr0 OJIOKOBOTO KOJIa

[Toposknaromas MaTpuila TUHEHHOTO KOJa, YTBEPXKIIEHUE O TOM, KOT/1a IB€ MaTPHUIIbI
MOPOXKAAKOT OJWH M TOT K€ KOJ C JI0Ka3aTeIbCTBOM, YTBEPKICHHUE O YHUCIIE MMOPOK-
JAIOIIMX MATPHUIl KOJa C JIOKA3aTeIbCTBOM, YTBEpXKIEHUE O uucie [n,k]q-KomoB ¢
JI0KA3aTeIbCTBOM

CucreMaT4ecKuil KoJep JUHEHHOTO Ko/1a

®opMynurpoBka npsimoit Teopemsl LLleHHOHA 17151 TOMEX0YCTOWYMBOIO KOJMPOBAHUS
[ToHsiTHE CTAaHOAPTHOTO PACIIOJIOKEHUS, OIMIMOKA JIEKOAUPOBAHUS MIPHU HCIIOIb30BA-
HUU CTAHJAPTHOTO PACIIOJIOKEHUS

Korna gexonep, paboTaromuii B COOTBETCTBUU CO CTaHAAPTHBIM PACIIONOKECHHEM,
WCIIPABIISieT OMMUOKU KPAaTHOCTH t C BEPOSTHOCTHIO 17

[ToHsiTHE COBEPIIEHHOTO KOJIa M KBa3UCOBEPIICHHOTO KOJIa

I'pannna XemMMHHTa € 10Ka3aTeILCTBOM

['panunia CuHTITOHA C 10KA3aTEIHLCTBOM

I'panuna BapmamoBa—I nnsbepra ¢ 10oka3aTeaIbCcTBOM

[lonsiTve mpoBepkH Ha YETHOCTH AJI KOJAA, AyaJbHbIN KOJ, TPOBEpOYHAsI MATpULIA U
€€ CBONCTBA

CuHapOM BEKTOpa, UCHOJIB30BAaHUE CUHAPOMA JJI1 JEKOJUPOBAHUS MO CTaHJIAPTHO-
My pacnosioxkeHuto. Kornma xopa, ucnpasisieT Bce OMMOKH KpPaTHOCTH HE Oojee t ¢
BEPOATHOCTHIO 1, B TEpPMUHAX CUHIPOMOB BEKTOPOB?

Kak nmoctpouts xox, ucnpapnsiomuid ogHy omuoOky? [lapamerpsl koga, ucmpasis-
IOIIETo OJHY OmuOKy. CXema ero 1eKOIUPOBaHUS.

[loHsATHE UMKIMYECKOTO KOJA, MOHATHE HJeana Koyiblla R n, MOHsATHE TIJIaBHOTO
ujeana, MHTepIpeTanus HUKINYEeCKOro Ko/ia yepe3 uaeansl koibina R n

[loHsiTHE TPOBEPOYHOTO MHOTOUJICHA.

I'panuna BYX (¢ gokazarenbCTBOM).

[Tonsitue kona bBYX u ero mapaMmeTpsl.

[TonsTe MHOTOUJIEHA JIOKATOPOB OITHOOK.

[lonsiTue perucrtpa caBura ¢ JMHEHHBIMH OOPATHBIMU CBSI3SIMH, MPUCOETMHEHHBIN
MHOT'OYJICH PETUCTpPA C/IBHTA.
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6.2. TunoBsie KOHTPOJIBHBIC 3aIaHWA U1K UHBIC MaTEpHAJIbI JJId ITPOBEACHUA HpOMe)I(YTOqHOﬁ aT-
TeCTAllUU 11O JUCHHUIIIIMHC, KPUTCPHUU U IIKAJIbl OLICHUBAHUA

Bompocsr k 3auery

HowbdRE

o

12.

13.

14.

Teopema o cBolicTBax COOCTBEHHOW yCIIOBHOW SHTPONHH U €€ I0Ka3aTeIbCTBO.
JloKa3aTenbCTBO TEOPEMBI O MOHOTOHHOCTH YCJIOBHOM COOCTBEHHOM SHTPOITUU
Teopema o npeaene nmocaenoBareabHocTu \frac{1H{n}H(X"n).

Teopema 0 BBICOKOBEPOSITHBIX MHOKECTBAX IUCKPETHOTO CTAIIMOHAPHOTO MCTOYHHU-
Ka 6e3 mamsiTu

OOpatHas TeopemMa KOJUPOBaHUS JJIs JUCKPETHBIX CTAIlMOHAPHBIX HCTOYHUKOB 0€3
MaMSITH C IOKa3aTeIbCTBOM

Teopeme 00 I3proAMYHOCTH CTAIIMOHAPHOTO UCTOYHUKA O€3 MaMsITH

Jlemma Mak-Muiiana

Meron XaddmeHna ¢ 000CHOBaHHEM €0 KOPPEKTHOCTH

OcHOBHas TeopeMa TEOPUH MOMEXOYCTOHYNBOTO KOAMPOBAHUS

. TeopeMa [IlennoHa o CYHICCTBOBAHUHU XOPOUINX JIMHEMHBIX KOJOB
. HOCTpOCHI/IC KOJa, HCIIPaBJIAOOICTO IBC OIIIMOKH. I_II/IKHI/I‘ICCKI/IG KOJbI, TCOpPEMaA O

CBOMCTBAX IIUKINYECKOIO KOJA.

[uknuyeckue KoJpl, TEOpEMa O CBOMCTBAX LUKINYECKOTIO KOJA, IOCTPOCHUE ITPOBE-
POYHON MaTpPHUIBI KOJIa ¢ 0OOCHOBAHUEM, JI0KA3aTEILCTBO TEOPEMBI O IUKINYHOCTH
KOJIa, 1yaJbHOTO K HUKJIHYECKOMY KOLY.

[Tonyuenue ypaBHenus nis aekoguposanus kojga bUX. IloctanoBka 3amaum Boccra-
HOBJICHUS perucTpa casura. Teopema Meccu U ciieicTBUe U3 HEE.

AnroputMm bepnekemna—Meccu ¢ 000CHOBaHHME €ro KOPPEKTHOCTH M OLIEHKOM
CJIOKHOCTH.

IIKAJIA 1 KPUTEPUN OINEHUBAHMUS pesyasraroB o0yuenus (PO) no aucuuminze

Orenka 2 (HE 3a4TEHO) 3 (3auTeHo) 4 (3a4TeHO) 5 (3auteHo)

BU/IbI OLICHOY-

HBIX CPEJICTB
3HaHusA OtcyrcTBHE @parMeHTapHbIC OOuue, HO He CchopmupoBaHHbIe
(6udbl  oyenouy- 3HAHUU 3HAHUSA CTPYKTYpHUPOBAHHBIE | CHCTEMaTHYECKHE
HbIX — Cpeocme: 3HAHHUS 3HAHHUS
onpoc, mecmoi)
Ymenus OtcyrcTBHE B nenom ycnem- | B nenom ycnemHoe, | YCIemHoe U CH-
(6udbl  oyenoy- yYMEHUH HO€, HO HE CH- HO cojiepiKallee oT- CTEMAaTUYECKOe
HbIX  cpeocms: CTEMAaTUUYECKOE JieNbHBIE TIPOOeITbI yMEHHE
npakmuyecKue yMEHHE yMeHHe (AOIMyCKaeT
3a0anusi) HETOYHOCTHU He-

MPUHIUITHAIIEHOTO
XapaxTepa)

HaBbiku OtcyTcTBHE Hanuuwue ot- B nenom, chopmu- | ChopMupoBaHHbBIE
(B1aeHM, HaBBIKOB (BJIa- | JIEJbHBIX HaBbI- pPOBaHHbIE HABBIKU HaBBIKU (BI1azIe-
ONBIT JesiTesb- | JICHUH, OIBITA) KOB (Hasn4ue (B1azieHusi), HO UC- HUS), IPUMEHsIe-
HOCTH) (dbparMeHTapHOrO MI0JIb3YEMBIE HE B | MbI€ IIPH PEILICHUN
(6udvl  oyeHnou- OTIbITA) aKTUBHOH Qopme 3a/1a4
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GbINOAHEHUE U
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7. PecypcHoe obecnieueHue:
7.1. IlepeueHb OCHOBHOM U JOTIOJHUTEIbHON JIUTEPATYPbI

OcHoBHas nuTeparypa:

1. CunensuukoB B.M. Teopus koauposanus. DUSMATIINT,Mocksa, 2008, c. 322.
2. Jloraue O.A., CampaukoB A.A., CmeiwisieB C.B., Smenko B.B. ByneBsl ¢yHKIMM B Teopun
koaupoBanus u kpunronoruu. JJEHAHJI, Mockga, 2015, c. 576.

I[OHOHHHTCHLH&H JmaTeparypa:

1. D. bepnexamn. Anredpanyeckast Teopus konupoanus. Mocksa «Mup», 1971.
2. T.Kacamu, H. Tokypa, E. UBanapu, 5. Unaraku. Teopus koauposanus. Mocksa «Mupy, 1978.

7.2.IlepedeHpb JTMIICH3HOHHOTO MPOrPAMMHOIO O0CCIICUEHUS, B TOM YHMCIIC OTEYECTBEHHOI'O IMPOM3-
BOJCTBA
[Ipu peanuzanuu AUCHUILIAHBI MOXKET OBITh MCIIOJIb30BAHO CIICIYIOIIEE MPOTPAMMHOE
obecreueHue:
1. Onmneparnmonnas cuctema Ubuntu 18.04.
2. Iporpammusninponykr Python 3.5.1 (64-bit)Python Software Foundation

3. OmnepammonnasicucreMaMicrosoftWindows 10 Educationakagemudeckast TUIIEH3US

7.3.Ilepedyenp nmpodeccnoHaTbHBIX 0a3 NaHHBIX U HH)OPMAITMOHHBIX CITPABOYHBIX CHCTEM
1. http://www.edu.ru — nopran MunucrepcTa o0pa3oBanus 1 Hayku PD

2. http://www.ict.edu.ru — cucrema QenepanbHbix oOpa3oBaTeibHbix HopTanoB «UKT B
00pazoBaHUM»
3. http://www.openet.ru - Poccuiickuii mopTan OTKpbITOro 00pa3oBaHus
4. http://www.mon.gov.ru - MunucTepcTBO 00pa3oBaHus U Hayku Poccuiickori denepa-
1803078
5. http://www.fasi.gov.ru - denepanbHOE areHTCTBO 1O HAYKE ¥ MHHOBAIUSM
7.4 Tlepeuenp pecypcoB HHPOPMAITMOHHO-TEICKOMMYHHUKAIMOHHON ceTr «IHTepHeT»

1. Math-Net.Ru [DnexTpoHHBIi pecypc] : o0lepoccuiickuii MaTeMaTn4ecKuil mopra /
Maremarnueckuit uHCTUTYT UM. B. A. CreknoBa PAH ; Poccuiickas akamemust Hayk, Otaene-
HUE MaTeMaTU4eckux Hayk. - M. : [0. u.], 2010. - 3armn. ¢ TuTyn. 3kpaHna. - b. 1.

URL: http://www.mathnet.ru

2. YuuBepcurerckas 6ubmuotreka Online [DneKTpOHHBIN pecypc] : dMeKTpoHHAas Ouo-
muoteunas cuctema / OOO "Jlupexkr-Menua" . - M. : [6. n.], 2001. - 3arn. ¢ TuTys. ’KpaHa. - b.
1. URL: www.biblioclub.ru

3. YuuBepcanmbHbie 0a3bl qaHHBIX EastView [DiekTpoHHBIN pecypc] : nHDOpMAIMOH-
HbIi pecypc / EastViewInformationServices. - M. : [6. u.], 2012. - 3arn. ¢ TuTys. skpaHna. - b. 11.
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URL: www.ebiblioteka.ru
4. Hayunas snextpoHHast 6ubnnoreka eLIBRARY.RU [DnexTtponHslii pecypc] : uH-
dbopmarmonnsiid moptan / OO0 "PYHOB" ; Cankr-IletepOyprekuii rocyapCTBEHHBI YHUBEP-
cutet. - M. : [0. u.], 2005. - 3arn. ¢ TuTyn. 9KpaHa. - b. 1.
URL: www.eL.ibrary.ru
7.5.0nmcanre MaTepuanbHO-TEXHUIECKOTO 00ECTICUCHUSI.

®akynbTeT BMK, 0TBETCTBEHHBIN 3a peanu3aiuio 1anHoi [IporpaMmel, pacmnonaraeT COOTBET-
CTBYIOILIEH MaTepHUaIbHO-TEXHUUECKOI 0a30l, BKIIOYasi COBPEMEHHYIO BHIYUCIUTENBHYIO TEXHUKY,
00BEAMHEHHYIO B JIOKAJIbHYIO BRIYUCIUTEIBHYIO CETh, UMEIOIIYI0 BbIXo B MHTepHeT. Mcnonb3y-
I0TCS CHIEUAIN3UPOBAaHHBIE KOMIIBIOTEPHBIE KJIACCHI, OCHAILIEHHBIE COBPEMEHHBIM 000pY/10BaHU-
eM. MarepuanpHas 6a3a ¢akyibTeTa COOTBETCTBYET JACHCTBYIOUIMM CAHUTAPHO-TEXHUYECKUM HOP-
MaM U 00ecIIeYrBaeT MPOBEICHNE BCEX BUOB 3aHATUH (J1a00paTOpHOi, MPaKTUYECKOH, TUCIUTUIH-
HApHON M MEeXIUCLMILTUHAPHOMN MOATOTOBKH) U HAYYHO-HUCCIIEI0BATENbCKONW paboThl 00yUarouX-
Csl, IPELyCMOTPEHHBIX Y4EOHBIM TUIAHOM.

8. CootBercTBHE pe3ynbpTaToB 00yueHus o naHHomy sementy OITOIT pesynbraTam ocBOSHUS
OIIOII yka3ano B O6mieit xapakrepuctuke OITOIL.

9. PabGouas mporpamma BHeJIpeHa B cooTBeTcTBUU ¢ CoralleHueM O MpeaocTaBlIeHuH U3 dee-
pasnbHOrO OrO/PKETa IpaHToB B (hopMe cyOcuauii Ha pa3paboTKy mporpamm OakanaBpuarta U
IIpOrpaMM MarucTpaTypsl IO MPOGUII0 «UCKYCCTBEHHBIM MHTEIUIEKT, a TAK)KE Ha MOBBIIICHUE
KBaJIM(UKAIIMK MEe1aroruueckux paboTHUKOB 00Opa30BaTENbHbIX OpraHU3aluil BbICILIEro 00pa-
30BaHHs B chepe MCKYCCTBEHHOTO MHTEIICKTA, 3aKIFOYEHHBIM «29%» ceHTsa0ps 2021 1. Ne 075-
15-2021-1036 mexay MI'Y umenu M.B.JIomonocoBa u MunobpHayku Poccun.



