MHWHOBPHAYKU POCCUA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET

KA®EJAPA MATEMATUKU U MOJAEJIMPOBAHU A

@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)

JUCKPETHAS MATEMATHUKA

Hamnpasnenue u HanpaBiaeHHOCTH (MMPOUITH)
09.03.02 NMudopmManmoHHbIe CUCTEMBI U TEXHOJIOTUH - H(OpMaIIMOHHBIE CUCTEMBI U
TEXHOJIOTUHI
09.03.03 Ilpuknannas nHGOpPMATHKA
09.03.04 TIporpamMmMHasi UHKEHEPUS
10.05.03 MudopmanmonHas 6€30MacCHOCTh aBTOMAaTU3HPOBAHHBIX CHCTEM
11.03.02 apokOMMYHHKAIITMOHHBIE TEXHOJIOTUU M CUCTEMBI CBS3H-
HNuTepHeT-Belie 1 ONTHYECKUE CUCTEMBI U CETH
15.03.04 ABTOomMaTH3aIUsI TEXHOJIOTHYECKHUX MPOIIECCOB M ITPOU3BOJICTB
15.03.06 MexaTpoHuka 1 poOOTOTEXHHUKA
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2025

dopma 00ydeHus
OuHas

Bmagusocrok 2025



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS

KOMIICTCHIIUHN

09.03.02 «Madpopman
WOHHBIE CHCTEMBI U T
XHOJIOTHI
(B-UC)

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha JAHHOM STarle B Cliy4yae, €CJIH MOTydeHHbIe
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHUSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBICTBOPUTEIBHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTrcTBUS MOJIOKUTEIBHOM OLIEHKHM KOMIIETEHIMsI Ha JIAHHOM JTalle CUUTaeTcs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

Tabnuia 3anosiHgeTcs B COOTBETCTBUU C pazaenaoMm 1 Paboueil mporpaMmbl TUCHUILIUHb

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Tabnuna 3 — [lepeueHb OLIEHOYHBIX CPEICTB MO IUCHUIUTHHE (MOIYIIO)

HaunmMeHOBaHME OLIEHOYHOTO CPEJCTBA U TIP
KoHTponupyemble mianupyeMblie pe3 | KoHTponupyeMble TeMBbI [ excrasienne ero 8 ®OC
yIbTaThl 00yUYeHUS HCIUTITAHBI 5 TpoMexyTouHas at
Texylmuil KOHTPOJIb
TecTalus
3aouHas popma oOydeHHs
P/l Suanme : OCHOBHBIX 3aKOH JlaGoparopHas pado | JlaGopatopHas pa6o
OB JIMCKPETHOI MaTeMaTH
. P 1.1. Bynesbl pynkuu un | 1@ Ta
OTHKa BBICKa3bIBAHUI JlaGopatopHast pato
Tecr
Ta
Jlaboparopnas pa6o | Jlaboparopnas pabo
1.3. Beezenue B Teopuio | 1@ Ta
MHOECTB. 7
aboparopHas pabo
Tect patopHaip
Ta
JlabopatopHnas pa6o | JlaboparopHas pabo
Ta Ta
1.4. Kom6uHaropuka
JlabopaTopnas pabo
Tect parop p
Ta
Jlaboparopuas pabo | Jlaboparopnas pado
1.5. Toustue rpadgauBu | @ Ta
I61 TpadoB T1a6
oparopHasi pabo
Tect paTOpHas p
Ta
P2 Hagsik : ucnosib3oBaTh 0C KoHTposbHasi paboT -
HOBHBIE 3aKOHBI JUCLIMILI a ecT




WHBI B IpoeccHOHAIBHO PasHOypOBHEBIE 32 T
i JiesTeNbHOCTH, IpUMeH | 1.2. HopMasbHble 1 COBEP | naun u 3anamnus eer
ATh MATEMATUIECKUE MET | IIEHHBIE HOPMAbHEIE (O
OJIBI TIPY peIneHnd Npode | pmbl OysaeBbIX QYHKIMI Tecr Tecr
CCHOHAJIBHBIX 33134
Kontpomnbras pador
p p Tect
a
Pa3zHoypoBHEBEIE 32
1.4. Kom6uHaTopuka P Tect
Jlau¥ U 3aJaHNs
Tecr Tect
PJ13 YMeHue : UCTIOIb30BaHUS JlaGopatopHas pa6o
METOJIOB IIOCTPOCHHUS MatT Ta Tecr
eMaThyeckux mozenet np | 1.4. KOM6I/IHaT0pI/IKa
odeccHOHaNbHBIX 33134 U Tecr Tecr
COZEpKATEIbHON UHTEPII
peTaIny MoJy4eHHbIX pe3 JaGoparopras paco
YIBTaTOB Tect
1.5. lonstue rpagpausn | 1@
1B TpadoB
Tecr Tect

4 Onucanue NpoueAypbl OLeHUBAHUSA

KagectBo copMuUpOBaHHOCTH KOMIETEHIM Ha JAaHHOM JTale OICHUBACTCS II0
pe3ysbTaTaM TEeKYIIMX W IMPOMEKYTOYHBIX aTTECTAIMi P IMOMOIIY KOJIMYECTBEHHOH OIICHKH,
BbIpaX€HHOU B Oayiax. MakcuManbHas cymma OajjioB 10 JUCLUIUIMHE (Moaynto) paBHa 100
6amiam.

st ODO 1 cemectp

O1neHOYHOE CPENCTBO
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Jlexun

IIpakTuue
CKHE 3aHAT
ust

25

Jlaboparo
pHBIE pabo
ThI

Camocros
TeNBHAS P
abota

46

IIpomexyT
OYHas aTT
ecTanus

20

Htoro

onN OoON

100

Hnst ODO 2 cemectp

Bun yue

OHOI [es
TEIBHOCT
u

Nel

Jlabopa
TOpHas
pabora

Jlabopa
TOpHas
pabora
Ne2

JlaGopa
TOpHAs
pabora
Ne3

JlaGopa
TOpHAs
pabora
Ne4

JlaGopa
TOpHAs
pabora
Ne5

JlaGopa
TOpHas
pabota
Ne6

JlaGopa
TOpHast
pabora
Ne7

JlaGopa
TOpHast
pabora
Ne8

DK3aMeHa
ITUOHHBIN
TecT

Hto
ro

Jlexnun 3

3 3

JlaGopar
OpHBIE pa
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3

4

49

Camocto
sITeIbHAS
pabota

22

TIpomex
yTOYHAas

aTTecTall
ust

20 20

Htoro 11

12

12

12 12 20 100

CyMmMma 6aioB, HAOpaHHBIX CTYIEHTOM IO BCEM BUJIaM YUY€OHOH ACSATEIHHOCTH B paMKax
JTUCITUTLIIMHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CyMMi bao OneHka 1o npoMex
YTOYHOM aTTecTalu XapakTepucTrKa KauecTBa cHOPMUPOBAHHOCTH KOMIICTECHIIUH
0 TUCIAILTA
HE "
CTyIeHT IEeMOHCTPUPYET CHOPMUPOBAHHOCTD JUCIUILTMHAPHBIX KOMITCTCHIHIA, 00HA
PY)KHBAET BCECTOPOHHEE, CHCTEMATHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaa
o1 91 10 100 «3a4TeHO» / » YCBOMIT OCHOBHYIO JIHTEPATYPY H 3HAKOM C JOTIOJTHUTEIBHOMN JIUTEPATypOii, peKoMe
«OTIINIHOY H/IOBaHHOU TIPOTPaMMOii, yMeeT CBOOOIHO BBIMOJIHATH MMPAKTUYECKHE 3aIaHU, TP
YCMOTpEHHBIE TPOTPAMMOi, CBOOOIHO OMEPUPYET MPHOOPETEHHBIMH 3HAHUSIMH, YME
HUSIMU, IPUMEHSIECT MX B CUTYAIUSX TOBBIIICHHOM CIOKHOCTH.
CTyIeHT IeMOHCTPUPYET CHOPMUPOBAHHOCTD AUCIMIUTMHAPHBIX KOMITETCHIIMIA: OCHO
76 90 «3a4YTCHO» / BHBIC 3HAHUA, yMeHI/Iﬂ OCBOCHBI, HO JlOl'lyCKa}OTCﬂ HE3HAYUTCIbHBIC OLL[I/I6KI/I, HCTOYH
oT /b A0 «XOPOIIIO» OCTH, 3aTPY/AHCHUSI TIPH aHATUTHYECKUX OTIEPAIUsIX, IEPEHOCE 3HAHUN U YMEHUI Ha H
OBbI€, HECTAH/IAPTHBIE CUTYAIIHH.
CTyneHT IeMOHCTPUPYET CHOPMUPOBAHHOCTH MUCHUILTHHAPHBIX KOMIIETECHIINI: B X0
«3a4TeHOY / 1€ KOHTPOJIBHBIX MEPOTIPHUATHH JHOMYCKAIOTCS 3HAYUTENbHbBIE OIIHUOKH, TPOSIBIISIETCS O
oT 61 0 75 «yIIOBJICTBOPUTENb | TCYTCTBHE OTIEIbHBIX 3HAHUI, YMEHUH, HABBIKOB 110 HEKOTOPHIM AUCIUIUIMHAPHBIM K
HO» OMIIETCHUHUAM, CTy}leHT HUCIIBITBIBACT 3HAYUTCIBbHBIC SHprﬂHeHl/lﬂ Ipu ONIEPUPOBAHU
W 3HAHUSIMU U yMeHI/IﬂMI/I IpH UX NNEPEHOCE Ha HOBBIC CI/ITyaL[I/II/I.
«HE 3a4TeHOY /
oT 41 10 60 «HEYIOBIETBOPHTE vy CTy}leHTa HE C(b(szPIpOB%HbI JUCHUIINIMHAPHBIC KOMIICTCHI UM, IPOSABIACTCA HENOC
IEHOY TaTOYHOCTb 3HAHHH, yMeHl/Il/I, HaBBIKOB.




ot 0 mo 40 «HEYJOBJIETBOPHUTE

«HE 3a4TCHO» /
JvicouInHapHBIE KOMIIETEHIIMU HEe COPMUPOBAHEL. [IpOSBISIETCS MOTHOE HITH MIPaK

TUYCCKU ITOJIHOC OTCYTCTBUE 3HaHPII>1, yMeHPIfI, HaBBbIKOB.

JIBHOY)

5 HpI/IMepHLIe OLICHOYHBIC CpEeACTBA

5.1

N

>

ok w

o

IIpuMepHBIii IepeYeHb BONMPOCOB 110 TeMaM

Co0ecegoBanue Nel

CdopmynupyiiTe moHsTHE BhICKa3bIBaHUs. [IpuBennTe MpUMepsl BEICKA3bIBAHUHN H
MPEJI0KEHU M, TAKOBBIMU HE SABJISIOIIMMUCS.

[aiiTe onpeneneHnss OCHOBHBIX JIOTHYECKUX OIepanuil.

KakoBa 3aBUCHMOCTh KOJIMYECTBA CTPOK TAOJIHIIEI HCTHHHOCTH OyJIEBOW (PYHKIIMH OT
yycia JIOTHYECKUX MEPEMEHHBIX ?

Kakas ¢opma BrickazsiBanms HazsiBaercst JJH®, KH®, CAIHD®, CKHO?

[lepeuncnure maru aaroputma npuBeaeHus BoickaspiBanus Kk JIH®, KH® ¢ nomomnisio
JIOTUYECKUX IPeoOpa3oBaHU.

[lepeuncnure maru anroputMa npuBeaeHus BoickazbiBanus kK C/IH®, CKHO ¢
MTOMOIIIBIO TAOJIUIIBI HCTUHHOCTH.

CooecenoBanue Ne2

Jaiite onpenenenre 3aMKHYTBIX M IOJIHBIX KjlaccoB OyneBbIX pyHkuuid. [lpuBenure
IIPUMEPBHL.

Jaiite onpeneneHue JBOWCTBEHHBIX U CaMOJIBOMCTBEHHBIX OYIIEBBIX ()YHKITHIA.
[TpuBenuTe NpUMeEpBHI.

Jaiite onpenenenre MOHOTOHHOM OyneBoit ¢dyHnkiuu. [IpuBeaute npumepsl.

Kakue OyneBwl GyHKIMH Ha3biBatoTCs InHEHHbIMEA? [IpuBeauTe IpuMepHI.
Cdhopmynupyiite Teopemy [locta o pyHKIIMOHATBEHON OJTHOTE.

CooOecenoBanme Ne3

Copmynupyiite nonsitue MHOXecTBa. [lepedncnure usBectHbie Bam ciocoOsl 3aganus
MHO’KECTBA.

JlaiiTe onpeneseHns OCHOBHBIX OIepalyil HaJl MHOKECTBAMH.

[aiite onpenenenue n- MeCTHOro npeaukara. IIpuseaure npumepsl.

Kakoe oToOpaxkeHue Ha3bIiBaeTCs UHbeKTUBHBIM? [IpuBeanTe npuMepsl HHBEKIMU U
0T06pa)K€HI/I$I, HE ABIAIONICTIOCA HHBCKTUBHBIM.

Kakoe oToOpakeHue Ha3bIBaeTcs ClopbeKTUBHBIM? [IpuBeanTe npumepsl
CIOPBEKTHUBHOT'O OTO6pa)KeHI/I$I u OTO6pa}KeHI/I$[, TaKOBbIM HE€ ABJIAOIIUMCS.

Yro takoe 6uexuus? [IpuBeaure npumepsl.

Kpamxue memoouueckue yxkazanus
CobecenoBanHue MPOBOAUTCS MOCIIE U3YYECHUS COOTBETCTBYIOIIEH TEMBI.
LIxana oyenku

OreHka

bannet Omnucanne

OTBETHJI Ha OOJIBIIMHCTBO BOIPOCOB 10 TEME, YETKO NMPENCTABIISAT CBOIO MO3UIUIO, apTYMEHT
3 MPOBAJ TOUYKY 3PEHUs, OLIEHUBAJ apIyMEHTHI IpYTUX CTYAEHTOB, MOATBEPKAas 3HAaHUE MaTep
nana;

OTBCTUII Ha 60IIBIHyIO YacTb BOIIPOCOB IO TEME, IPEACTABJIAI CBOIO MMO3UIUI0, apTYMEHTUPOB
aJI TOUKY 3pC€HHs, NOATBEPKAasl 3HAHNUC MAaTECpraia,

OTBETHUJI HAa MEHBIIYIO YaCTh BOIIPOCOB 110 TEME, HEAOCTATOYHO YETKO U apryMEHTHUPOBAHO IIP
CACTABJIAJI CBOIO MO3KUIUIO, NIOATBEPKAAA 3HAHHUC MaTEpHraa,

0 HE OTBETHJI IIOJIHO HH Ha OAWH BOIIPOC IO TEME




5.2

BapuaHTbI HHINBHIYAJbHBIX JOMALIHUX 32/ 1aHUI
Jlokazatb ~ METOOOM  MaTeMaTH4  €CKOM  HMHAYKUMHA  33JlaHHOE€  CBOWCTBO,

iy
1:242:3 4 .+ nas) =" DN+

HaIpuMep:

Kpamkue memoouueckue ykaszanus
[Ipu BBITOJIHEHUW WHAWBUIYaTbHBIX JOMAIIHUX 33JaHUN HEOOXOJMMO HCIIOH30BATh

TEOPETUUECKHI MaTepual, JieJaTh CChbUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u 1p. Pemenue M/13 BeimonHsAeTCst HOAPOOHO M COAEPIKUT HEOOXOAUMBIE TMTOSICHUTEIBHBIE CCHLUTKU

LlIxana oyenku

OreHka Bamisl Omnucanne
3a1aHUE BBIIIOJIHEHO MOJHOCTBIO Oe3 OIIMOOK BCE 3a1aHue, IPOAEMOHCTPHPOBAHO YMEHHE UC
5 4 HOJIb30BAaTh COOTBETCTBYIOIIME TEOPEMBI U CBOICTBA AJI TIOATBEPIKICHHS IPABUIBHOCTH CBO
UX paccyKIeHUI
JI0Ka3aTeJIbCTBO MPOBEAEHO 0€3 CYIIECTBEHHBIX OMINOOK, YaCTHYHO MPOJAEMOHCTPHPOBAHO Y
4 3 MEHHE HCHOJIB30BaTh COOTBETCTBYIOIIIE TEOPEMBI U CBOHCTBA IS ITOATBEPKACHHS TIPaBUITh
HOCTH CBOUX PacCyKIEHUH
JI0Ka3aTeJIbCTBO BBINOJIHEHO 0€3 CYLIECTBEHHBIX OIIMOOK, HO HE POAEMOHCTPHPOBAI YMEHU
3 2 € UCII0JIb30BaTh COOTBETCTBYIOLINE TEOPEMBI M CBOICTBA ISl IIONTBEPIKICHHS IPABUIBHOCTH
CBOMX pacCyXJIeHUMI
2 0-1 JIOITYNIEHBI ONIMOKH MTPY POBEACHUH JOKA3aTeIbCTBA
5.3 Ilpumepsl 3a1aHUH 1JI51 BBIIOJIHEHUS] IPAKTHYECKHX PadoT

[IpakTuueckas pa6ora Nel

Tema 2 ,3,4 (rpynmnoBoe 3a/1aHue)

Jlokazarhb 3a JaHHOE JIOTUYECKOE TOKIECTBO .

[TocTpouTh TaOIHIy HCTUHHOCTH IS 3aJJaHHONW (DYHKIINH.

[Tpusectu pynkuuto k JHO, CIIHD.

[TpuBecTn qaHHYIO QYHKINIO K MHOTOWICHY JKeramkuHa Tpems criocodamu

el A

[IpaxTnueckas padorta Ne2

Tema 5 (rpynmoBoe 3agaHue)

Pemmts nornveckyro 3aady, MPUMEHSSI METOBI alTeOphl BRICKa3bIBAHUH.
ITpakTryeckas pabora Ne3

Tema 6 (rpynmnoBoe 3agaHue)

[IpoBepuTh NPUHAIIECKHOCTH OCHOBHBIM 3aMKHYTBIM KJlaccaM JaHHOM OyseBoit

(GYHKIIIH.

ITpakTryeckas pabora Ne4d
Tema 8 (rpynmnoBoe 3agaHue)

1. [TpunymaTs oTHoOlIeHMs, oOdajarollee W OTHOIIEHHE, He olajarolee
OTpe/ieIEHHBIM CBOMCTBOM, YKa3aHHBIM B 3aJIaHUU.
2. 3anucaTh yKa3aHHOE CBOMCTBO B MaTpHUHOU (hopMe.

[IpakTuueckas padora Ne5
Tema 10 (rpynnoBoe 3aaHue)

1. Pemnte nornueckyro 3aaady, MCHOJAb3ys MalIMHY ThIOpUHTA.
2. [Ipuaymars nmpakTH4YecKOe NMPUMEHEHHUE 3aJaHHOMY aJITOPUTMY MAIUHBI
TrropuHra .

Kpamxue memoouueckue ykazanus
[IpakTrueckue paboOTHl TTO3BOJSET ONPEACIUTh YPOBEHBb YCBOCHMs Mmarepuaina . [lepen

BBITIOJTHCHHUEM pa6OTBI HCO6XOI[I/IMO O3HAKOMUTBCA €  TCOPECTUYCCKUM  MATCPHAIIOM,
NpEaACTaBJICHHBIM B IIPE3CHTALIUAX KW Ha JICKIUU, npopa60TaTL MCTOJbI PEHICHUA 3aaady,

paccMo

TPEHHBIX B TUIOBBIX IIPUMEPAX.
LIxana oyenku

| Ouenxa

| Bamst | Onucanne |




BBICTABIISIETCS CTY/ICHTY, €CIIH €T0 TPYIIIa BEPHO BBIMONHIIIA 331aHUs 110 YKa3aHHOH TeMe, 0
H JIMYHO OTBEYAJ Ha BOMPOCHI MPEACTABUTENEH APYTUX IPYMIT M MPENoaBaTens, YeTKO IPe/c
TaBJIsisl CBOIO MO3MIMIO M apTYMEHTHPYsI TOUKY 3pEHHs

BBICTABJISICTCA CTYACHTY, €CJIK €TI0 I'pyIllla BEPHO BBIINIOJIHWIIA 3aJaHUS 11O yKaSaHHOfI TEME, H
O OH JIMYHO, OTBE€Yas Ha BOIIPOCHL npez[c*raBHTeneﬁ JApYrux rpymui v npenojiaBareiisd, HEaocTa
TOYHO Y€TKO NMPEJACTABJISA CBOIO MTOSUINIO U apI'YMEHTUPOBAJI TOUYKY 3pCHUS

0aI0B BBICTABIISIETCS CTYACHTaM TPYII, HEAOCTATOYHO KAUE€CTBEHHO BHINOIHUBIINX 331aHU
sI [0 YKa3aHHOM TeMe, OH JINYHO, OTBeUas Ha BOIPOCHI MPEACTaBUTENEH IPyrUX IPYII U Iper
0J1aBaTeNs, HeIOCTATOYHO YETKO MPEICTaBIISUT CBOO MO3ULHUIO U apIyMEHTHUPOBAI TOUKY 3pEH
ust

0-2

0aJlIOB BBICTABJISIETCS CTYACHTaM I'pyni, JOMyCTUBIIUX OIINOKHU B 3alaHuAX 110 yKa3aHHOI>i T
€MC, WJIM OH JINYHO, HEC y4aCTBOBaJ B O6Cy)K,I[eHI/II/I

5.4 Tlpumepsnl 3aaHNi 11 BBINOJTHEHHS KOHTPOJIbHBIX padoT

Tema 2, 3, 4
Kontposbnas padora Ne 1
Bapuanr 1
1) ®opmai30BaTh BEICKa3bIBAaHUE:!

«S1 moexy aBTOOYCOM MIJIH BO3bMY TaKCH, CIIEOBATEIBLHO, 51 HE OTIO3/IaI0»
2) JaHO BbICKa3bIBaHUE:

BC o AB>CviA

Tpebyercs:
a) MOCTPOUTH TaOJIMIly UICTUHHOCTH,

0) npuBecTH Bbicka3biBanue k JJH®, ynpocTuts, cienath NpoBepky,
B) npuBecTu BbickaszbiBaHue Kk C/IH®, ynpoctuts,

I') HOCTPOUTHh MHOTOWIEH JKerajkuHa.

Tema 5
KonTponbuas padora Ne 2
Bapuanrt 1
YHOpocTuTh NepeKIoyaTeaIbHbIe CXEMbl

1)

2)

:

C Cc A
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Tema 7
KontponbHas padora Ne 3
Bapuanr 1
1) U={01.23456789};. 4={1.23}; B={01258}.C ={0.2.5.8}.D ={3.6.8.9}
AUBN(C\D)

BrIuncianuTe MHOXECTBO

2) N300pa3uth Ha Kpyrax Diiepa MHOKECTBO CIVE)B .

5,6.34.7.18
Bripaszuth uepes nzBectHbie MHOXKeCTBA A , B, C, D MHOXECTBO {5.6.34.7.1.8 :
4) OnucaTh TEOPETUKO-MHOKECTBEHHBIM BBIPAKEHUEM 3aKPAIICHHYIO YacTh

Tema 9
Kontponbnas padota Ne 4
Bapuanr 1

1. CKOJIbKO YeThIPEX3HAYHBIX YHCEN MOXKHO cOCTaBUTh u3 mudp 1,2,3,0,5?

2. CKOJNBKMMHU CITIOCOOAMU MOKHO pacrpeiielnTh 9 anesnbCcuHoB, 5 6aHaHa, 1
s10J10K0, 2 TpyIK Ha 2 00e3bsIHBI U | 4elloBeka, Tak, YTOOBI KaXJI0MY JOCTAJICS XOTS Obl
oJuH QpyKT?

3. CKOJBKHUMH cTIOCO0AMU MOKHO O)OPMUTH BUTPHUHY, E€CJIM OHA 3aMOIHSETCS
15 Bupmamm 1IOKOJana, PacCTaBICHHBIMM B TPHU pPsAa C OJUHAKOBBIM KOJIHMYECTBOM
IIJTUTOK?

4. W3 konopapl, coneprkaieit 36 kapt, BbiHyau 10 kapT. Bo ckonbkuX ciiydasx
CpeIu 3TUX KapT OKaXXETCsI POBHO TPHU Ty3a?

5. CKOJIBKO pa3IMYHbIX CJIOB MOXKHO TOJIYYUTh, IIEPECTaBisAs OYKBHI B CJIOBE
«IpOrpaMMHUPOBAHUEN?

Tema 10
KonTponbnas padora Ne 5
Bapuanr 1



1) Ioctpouts cBsi3HBIE Tpadbl ¢ JAaHHBIMH CTEHNEHHBIMH I1OCIIEAOBATEIBHOCTIMHI HIIU
JI0OKa3aTh, UTO T a KUX IpadoB HE CYIIECCTBYET:
2.~73_76_
a) (l :2 :J :4)
6) (1: 2:3:4:5:6)
5) (1%27:3%:4:5)

2) 1y11 OCTPOEHHBIX MallMHbl ThlOpUHra HaillTH

a)asdasur;

0) OCHOBHBIE OTIEpALINH;

B) OCHOBHBIE IIaI'H ;

r) chopMyIHpOBAThH 3a/1a4y;

1) HOCTPOUTD AITOPUTM;

y)TECTUPOBATh

Temal 1

KonrponsHas padora Ne 6

Bapuant 1

1. A ={0,1,2,3,4,5,6,7,8,9}. Ilyctb P — Henmycroe cioBo; 3Hauut, P — 310

I0CJIEI0BATEIBHOCTD U3 IECATUYHBIX IU(DP, T.€.3alHMCh HEOTPHULIATEIILHOTO LIEI0T0 YUCIA

B JCCATUYHON cucteme. TpeOyercs MoMydyuTh Ha JIGHTE 3alKCh YKCIa, KOTOpoe Ha 2

Oonbie yucna P.

2. A={a,b,c }.Ilpunucats ci10Bo bac cieBa k cioBy P .

Kpamxue memoouueckue ykazanus

KonTponbHast paboTta 1mo3BossIeT ONpEIeNuTh YpOBEHb ycBOoeHus marepuana . [lepen
BBINOJIHEHUEM KOHTPOJIBHOM paboThl HEOOXOIMMO 03HAKOMHTBCS C TEOPETHUECKUM MaTepHallOM,
NPEJCTAaBICHHBIM B TMPE3CHTAUUsAX M Ha JIEKIHH, MpopadoTaTh METOIbl pEIIeHHs 3ajad,
PAcCMOTPEHHBIX B TUIIOBBIX IIPUMEPAX. 3a pa3bsICHEHUEM TPYAHO YCBAaUBAeMbIX BOIIPOCOB Kypca
HE00X0IMMO 00PATUTHCS K MPETIOIaBATEIIO

Llkana oyenxu

Ornenka Bannsr Omnucanue
BBICTABIISICTCS CTYJICHTY, €CJIM OH BBIMOJIHMI O€3 OIHOOK BCE 3a/IaHUs M OTBETHII Ha BCE TIOCT
5 7 aBIICHHBIC BOITPOCHI, [TOJTBEPIKIAs 3HAHUE MaTepHala, yMEHHE UCIIOIb30BaTh COOTBETCTBYIO

[IME TEOPEMBI U CBOMCTBA JUIS TIOATBEPKICHHS IPABIIILHOCTH COOCTBEHHBIX PACCYKICHUH
BBICTABIISICTCS CTYZICHTY, €CJIM OH BBITIOJHII 0€3 CYHIECTBEHHBIX OIMMOOK BCE 3aJaHUS H OTBE
THJT Ha OOJIBIIIMHCTBO MTOCTABJICHHBIX BOMPOCOB, TIOATBEPIK/1as 3HAHUE MaTepUaa, YMEHUE UC
MOJIb30BaTh COOTBETCTBYIOIIHE TCOPEMbBI M CBOMCTBA JIJIsl TOATBEPKACHUS TPABUILHOCTH COO
CTBEHHBIX PACCYKISHHIH

BBICTABIISIETCS CTYZICHTY, €CJIH BHIITOJIHIII 0€3 CYIIECTBEHHBIX OITHOOK MEHBIIE IOJOBHHEI 32
JTAaHWH, OTBETHJI Ha HEKOTOPbIE IOCTAaBJIEHHBIE BOTIPOCHL, MOITBEPKIast 3HAHHE MaTepHana, y
MEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIIE TEOPEMBI M CBOMCTBA IS IOATBEPKACHHS MTPAaBUIIb
HOCTH COOCTBEHHBIX pacCy>KICHUI

2 0-3 BBICTABJISIETCSI CTYJIEHTY, €CJIM OH JIOMYCTUJI ONIMOKU NPY BBIOJIHEHUH BCEX 3aJlaHUI

5.5 Ilpumepsbl TECTOBBIX 3aJaHUIA

1) Kakoe u3 Hukecneayomux NpeaioKeHui SBISIOTCS BRICKa3bIBAHUSIMU
a) Ckomnpko Tebe ier?  0) [lepesarpysu KoMIbrOTED.
B) Uucmno 100000 ouens 6omipiioe. T) J[Baskapl 1BA paBHO MSATH.

2) BoruncnuTh 3HaU€HHE BBIPAXKECHUS

2 AVD>AAD) . 5

)(l<—>0)v(0—>l).
p) INle&1Iv0 . ) 15150vIie0

3) YKakuTe HCTHHHOE BBHICKa3bIBAaHUE
a) «ecnu 7 nenuTcs Ha 3, TO IBa MEHBIIIE TISITH,



0) «aBa MEHBIIIE TATH U 7 IETUTCS Ha 3»,
B) « €CJIW JIBa MEHBIIIE TISATH, TO 7 ACIUTCS Ha 3%,
I) «IBa MEHBIIE MATU TOTJA U TOJIBKO TOTJA, KOT/1a 7 IeTUTCs Ha 3»
4) Tabnuia ICTUHHOCTH JIJIS1 BEICKa3bIBAaHUS, 3aBUCSIIETO OT 4 IEPEMEHHBIX, UMEET
a) 4 ctpoku, 06 ) 8 crpok, B ) 16 CTpPOK, I') CTOIBKO CTPOK, CKOJHKO JIOTHYECKUX
onepanui.
5) BeickaspiBanue ABCvABv AvA(4v B)

ay4d  6)1, 80, 71)4dVB
6) CIIH® conep>XUT CTOIHKO 3JIEMEHTAPHBIX KOHBIOHKIIMMA, CKOJIBKO
a) JJOTUYECKUX [IEPEMEHHBIX,
0) TOTUYECKHUX ONEpaIHi,
B) €MHHUII B ITOCJICTHEM CTOJIOLE TaOIMIbI HICTUHHOCTH,
') HyJIell B MOCIEIHEM CTOJIOIE TaOIUIIBl HCTUHHOCTH.
7)MHO>KECTBO Ha3bIBAIOT PABHBIMHU, €CIIA OHH
a) COCTOSIT U3 OJJHUX U T€X XK€ JIEMEHTOB;
0) comeprkaT OIMHAKOBOE KOJIMUYECTBO JJIEMEHTOB |
B) TIOJTy4Y€HBI C IOMOIIbIO OJJUHAKOBBIX MHOXKECTB;
T') TOJIYYEHBI C TIOMOIIBIO OJIMHAKOBBIX OIepaIuit

paBHO

{0:2:3}
8)MuoxkectBo 7! paBHO MHOKECTBY
Y c..2 A | fy.m .7
2) {1..\ —5x° +6x =0y . 6) p,2=0=2} )

3 2 1 5
B) {1‘:.\' -x"—6x=0y : r {1;2_:3} .

9)CBoOIICTBOM KOMMYTaTUBHOCTH HE 00JIaJaeT oneparus
a) o0beAMHEHUS, O ) IepeceueHusi, B) Pa3HOCTH, I') CHMMETPHYECKON pa3HOCTH.

10)Beipasenne 4V B =4

a) CIpaBeIJIMBO IS JIFOOBIX MHOYKECTB Ay B X

0) cripaBeIMBO B Cily4yae, Korjaa Bc A :

B) HUKOT/[a HE BBIOJIHACTCS;
T') CIIPaBeIJIMBO TOJILKO TOTJa, KOT/1a B=0C

11)Beipaxenue A\BCB

a) CIIpaBeATUBO JIJIS TFOOBIX MHOXKECTB Ay B ;

0) cpaBeanMBO B CIydae, Korjaa AcCB :

B) HUKOI'J1a HE BBIIIOJIHACTCA,

T') CIIPaBeIJIMBO TOJIBKO TOTJa, KOTAa A4=0

12)Ecin 4| =» 1 |B|=m , TO |[4UB|=n+m
AB

a) HJIA JIFOOBIX KOHEYHBIX MHOXKECTB ;

AB .
0) 17151 HEMEPECEKAIOIIUXCS MHOXKECTB ~

AB .
B) IJId paBHBIX MHOXKCECTB ~ ~ ,

T) IPY BBITIOJIHEHUH YCIOBUS ACB
13)Kaxnap1ii y4eHUK B KJIacce M3y4aeT aHIVIMHCKUNA MM HEMEUKHUH S3bIKU. 12 yenoBek
M3y4YaloT a H TJIMUCKHUI S3bIK, 10 4eloBeK — HEMEUKUH, 8 4eTOBEK U aHTJIMUCKUN U HEMEIKHA.
CkoipKo 4enoBek B kinacce?
a)22; 6)30; B)14; 1)20.
14)KoanuecTBO TpeX3HAYHBIX YHCEIN, BCE HU(PBI KOTOPHIX Pa3IHNYHBl, PaBHO:
a) 720; 6) 900; B) 648; 1) 1000.
15)KonudecTBo TpeX3HAYHBIX YUCEIN, PABHO:



a) 720; 6)900; B)240; r) 1000.
16)CkobKUMHU CITOCOO0aMH MOYKHO PACCTaBUTh HA MOJKE 5 KHUT?
a)5; 0)15; B)25; 1)120.
17) CkoJlbKUMH CITOCOOAMHM MOXHO KYMHUTh 3 pa3IMyHbIE PYYKH U3 6 WMCIOIIMXCS B
MarasuHe BUJIOB py4eK?
a)120; ©6)20; B)18; 1)56.
18). CxonpkuMu crioco6amu MOKHO BBIOPATh U MPOCMOTPETH MO MOPSAAKY 4 duiabma u3
uMmerommxcs 7?
a)24; 0)28; B)35; 1)840.
19). I'pac Ha3BIBAIOT yCTHIM, TOTJA U TOJIKO TOTJA, KOT/1a
a) OH COCTOWT W3 OJIHOM BEPIIUHBI, O ) B HEM HET HU BEPILUH, HU pedep;
B) B HEM HET BEpIIIMH; T) B HEM HET pedep.
20). Cymma pebGep JONOTHUTEIBHBIX TpadoB
a) paBHa CyMMe€ BEpIIUH ATUX rpadoB;
0) paBHa KOJMYECTBY BEPIIMH B MOJHOM Tpade Toro xe MopsaKa,;
B) paBHA KOJIMUYECTBY pedep B MOJHOM rpade Toro ke mopsaKa;
I') BCEI/1a YETHOE YUCIIO.
21). PaccrostHuem Mexay ABYyMs BEpIIMHAMH Ha3bIBAIOT
a) INIMHY COEIUHSIONIETO UX MapuIpyTa;
0) INIMHY MaKCHUMaJbHOTO COEIUHSIOIIETO X MapIIPyTa;
B) JUIMHY KpaTyaiIlero COeAWHSIONIET0 UX MapIIpyTa;
T') KOJMYECTBO COSAUHSIOMINUX UX MapIIPYTOB.
22). Ctenenbto BeplIUHbI Ipad)a Ha3bIBAIOT
a) KOJIMYECTBO MPOXOASIINX Yepe3 He€ MapIIPYyTOB;
0) Komu4ecTBO pEOEP, KOTOPHIM MPUHAIIICKUT 3TA BEPIIMHA;
B) UMCJIO MapIUIPYTOB, COCIUHSIONINX Ty BEPIIMHY C OCTABIIUMUCS BEpIINHAMU rpada;
I) €€ SKCIICHTPUCHUTET.
23). CymMa cTeneHeii Bcex BepIIuH rpada paBHa

- p
a) “¥ ,rme ¥ - xommuecTso BepuuH rpada;
p(p -1

0) 2 ,rae ¥ - kommuecTBo BepmuH rpada;
2
B) “P rne P - xommuectso pébep rpada;

r) 2 -1 ,tae £ - konuuectso pebep rpada.
24). I'pad Ha3bIBaeTCs CBSA3HBIM, €CIIU
a) 1r00ble JiBE €ro BEPLIMHBI COSIMHEHBI MAPIIPYTOM;
0) ro0bIe /IBE €ro BEPIINHBI COEAUHEHBI peOpoM;
B) ero JIOTIOJTHEHHE SBIISICTCS CBSI3HBIM
rpadom;
r) 1100bIe JB€ BEPIIUHBI MPUHAIEKAT KAKOMY — JINOO IUKITY .

(n.m)

25). Cxonbko pebep Ha/l0 YAAIUTh U3 CBA3HOTO rpada nopsijaka , 9TOOBI TOMYYUTh
JepeBo?
a) m—n+1 : 6) m—n—1
B) n—1—m ; r) m—n
Kpamkue memoouuecxue ykazanus
TecT conmepx W TeCTOBbIE 3aJaHUS C BHIOOPOM OJHOTO WM HECKOJBKHX TMPABHIBHBIX
OTBETOB, BBOJI YHCJIA .
LIxana oyenku

Orenka Banbr Omnucanne
5 19-20 BBICTaBILSIETCS CTY/ICHTY, €CJIM OH OTBETHJI HA BCE MOCTABJICHHBIE BOIIPOCHI, YUUTHIBAs MHOXE
CTBEHHBIH BHIOOD OTBETOB TECTa




4 16-18 BBICTaBJISICTCA CTYEHTY, eciii OH 0TBeTHI Ha 80-90%% mocTaBIeHHBIX BOIPOCOB, YUUTHIBAs
MHOJKECTBEHHBII BHIOOP OTBETOB TECTa

3 13-15 BBICTABIISICTCS CTYNICHTY, €CIIM OH OTBETHI Ha 61-79%% mocTaBIeHHBIX BOIPOCOB, YUUTHIBAs
MHOKECTBCHHBIN BEIOOD OTBETOB TECTA

2 0-12 BBICTABIISICTCS CTYJICHTY, €CJIH OH OTBETHII He OoJee, yeM Ha 60% MOCTaBICHHBIX BOIIPOCOB, Y
YUTHIBAass MHOJKCCTBEHHBIH BEIOOP OTBETOB TECTa

5.6 Ilpumep 3anaHuil Ha 1a00OPaTOPHYIO padoTy

Jlaboparopnas pabdota 1.1 mo teme 2,3, 4,8
Coznare nporpamMmmy Ha Pyton, B KOTOpoi HE0OX0AUMO
1) 3apars 3nauenus x u y (0,1), onepanuio (CM.HUXKE ) ¥ MOTYy4uTh pe3ynbTat (1 wim 0)

XYy | XAy | Xvy | x®y | x&y
00 0 0 0
01 0 1 1
10 0 1 1
11 1 1 0 1

2) 3aaTh 2 MHOXKECTBA U BBIBECTU UX JU3BIOHKINIO U KOHBIOHKIIHIO

JUIs1 IPOBEPKU U TECTUPOBAHUS

npuMep

1. A={2,4,6,8,10,12},B={3,6,9,12}. E={2,3,4,6,8,9, 10, 12}.
2. 3anucath MHOXecTBO , ecim A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.
E={6, 12}.

3)KomOuHaropuka.

Opranu3oBaTth BBOJA ABYX uucen N u M . [locuntars u BeIBecTH mepectanoBku (P=n!),
pasmenienust An™ u coueranust Cp™

[Tpumep st TectupoBanust N=3, M=2

P=31=1*2*3=6

An"=31/(3-2)!=6

nm=31/(21(3-2)1)=3

4)DopMyna BKIIOYEHUH M UCKIIOUYEHUI

Opranu3oBaTh BBOJ 0011er0 eonnyectBa cTyaeHTOB N. DTHX CTyJEHTOB MOJEININ Ha 3
Opuranpl . B nepByro Gpuragy BOILIO A, 60 BTOPYIO M YEJIOBEK, OCTAJIbHbBIE BOLUIU B TPETHIO
Opurany. Cuenatb pacdyeT U BBIBECTH CKOJIBKMMHU criocobamu M 3T0 MOXKHO cZenaTh.

[Ipumep niist TecTupoBaHuUs

N=20, n=3, m=5, M=7054320

Kpamxue memoouueckue yxazanus

JlaGopaTtopHble paboOTHl BBHIMONHAIOTCA Ha sA3bIKe MporpammupoBanus Python ¢
00s3aTeNIbHOM BO3MOXHOCTBIO BBOJIa JI@HHBIX M BBIBOJA pPE3yJIbTaTOB C YYE€TOM, YTO Yy
IIPOBEPSIOLIETO MOTYT OTCYTCTBOBATh HABBIKM IPOIPAaMMUPOBAHUsSA. DTO MO3BOJISET ONPEEIINTD
YpOBEHb YCBOEHHUS MaTepuaia, BbIpaOaThiBaThb Yy CTYJEHTOB HAaBBIK CO3JIaHUS HPOrpaMm
C JApYXemoOHBIM HHTep(eiicoM, TPUMEHSATh U 3aKPEIUIATh HABBIKH, MOJyYEHHbIE Ha 3aHATHX
nporpammupoBanus. [lepen BoinonHeHneM paboThl HEOOXOIUMO O3HAKOMUTHCS C TEOPETUYECKUM
MaTepHajoM, MPEJCTaBICHHBIM B MPE3EHTAlMAX M Ha JIEKIUH, MPopadoTaTh METO/AbI PElIeHUs
3aJa4, pACCMOTPEHHBIX B TUIIOBBIX IPUMEPaXx.

Illkana oyenxu
I OneHka | bassl I Onucanne

OO | e




BBICTABJIACTCA CTYACHTY, €CJIM OH BEPHO BBINIOJIHUIIA 3a1aHUSA 110 yKaSaHHOﬁ TEMEC, OH JIMYHO

5 5 OTBeuall Ha BOIIPOCHI MIPENOAABATENs, IPH TECTUPOBAHUU CO3JIaHHOH MpOrpaMMbl Ha si3bike P
ython mosydeH npaBUIBHBIA pPe3yIbTaT 10 MPUMEPY B 3aAaHHU U JOTOIHUTEILHOMY MPHUMED
y
BBICTaBIICTCA CTYJICHTY, €CIIM OH BEPHO BBINOJIHMIIA 33/1aHKA 10 YKa3aHHOH TeMme, OH TMYHO
4 4 OTBEYaJl Ha BOIPOCHI IIPEIoAaBaTesl, IpU TECTUPOBAHUU CO3AaHHOM NIPOrpaMMbl Ha si3bIke P

ython 1oJrydeH npaBrIIGHBIHA pe3ysIbTaT 110 IpHMEpy B 3a1aHHH ,

0aJUIOB BBICTaBIIACTCS CTYACHTY, HEAOCTATOYHO KaYeCTBEHHO BBIIOJIHUBIIEMY 3aJaHUS 10 YK
3 3 A3aHHOM TeMe, nMeeTCsl OIIMOKa IPH TECTUPOBAHUH CO3/IaHHOM UM IporpaMmsl Ha Python, cB
sI3aHHAs ¢ HeBHUMATEIBHOCTBIO ITPU HAITMCaHUHU (HOPMYJT BKOZIE IIPOrPaMMBI U OH CMOT NOMpa
BUTB TI0CTIE YKa3aHUH IPOBEPSIFONIEr0

0aJUTOB BEICTABIISICTCS CTYICHTY, HEIOCTATOYHO Ka4YeCTBEHHO BBHIIIOJHHUBIIIEMY 3aIaHHs 110 YK
2 0-2 a3aHHOI TeMe, MMeeTcs OMMOKa ITPU TECTHPOBAHUH CO3MaHHOW MM IporpaMmsl Ha Python u
OH HE CMOT IIONIPaBUTh I1OCJIE YKa3aHHil IPOBEPSIOIIETO

5.7 Ilpumep 3anaHuil Ha Ja00OPaTOPHYIO padoTy

Jlaboparopnas pabota 2.1 mo teme 2.1
[Toctpouth rpad Tuma

ITocTpouTh TabIUIy CMEXKHOCTH 3TOTO Tpada

Kpamxue memoouueckue yxazanus

JlaGopaTopHble paboOTHl BBHIMONHAIOTCA Ha sA3bIKe MporpammupoBanus Python ¢
00s3aTeNbHOM BO3MOXHOCTBIO BBOJIa JIAaHHBIX M BBIBOAA pPE3YJIbTaTOB C YYE€TOM, 4YTO Yy
IIPOBEPSIOLIETO MOTYT OTCYTCTBOBATH HABBIKM IPOIPAMMUPOBAHUSA. JTO TO3BOJISET ONPEIEIUTD
YpOBEHb YCBOEHHUS MaTepuaja, BbIpadaThIBaTh y CTYJEHTOB HAaBBIK CO3/IaHUS IPOrpaMM
C JApYXemoOHbIM HMHTepdeiicoM, TPUMEHATh M 3aKPeIIATh HaBBIKU, MOJYYEHHbIE HA 3aHATHX
nporpammupoBanus. [lepen BoinonHeHnEM paboThl HEOOXOIMMO O3HAKOMUTBHCS C TEOPETUYECKUM
MaTepHajoM, MPEJCTaBICHHBIM B MPE3EHTAlMAX U Ha JIEKLUH, MpopadoTaTh METOABI PELICHUs
3a/1a4, paCCMOTPEHHBIX B TUIIOBBIX MPUMEpPAX.

Llkana oyenxu
Onenka Bbambt Ornucanue

BBICTABIISICTCS CTY/ICHTY, €CIIH OH BEPHO BBITIOJIHMIIA 33aHHS 110 YKa3aHHOU TeMe, OH JIMIHO
5 5 OTBeYaJl Ha BOIIPOCHI IIPETIOIaBaTelIsl, IPH TECTHPOBAHUH CO3/IaHHOHN ITPOTpaMMBI Ha sI3bIKe P
ython nosryveH npaBUIBHBIN pe3yabTaT IO IPUMEpPY B 3aJaHHH H JOTIOJHUATEIFHOMY IpHMEp
y

BBICTABIISIETCS CTYJEHTY, €CIIM OH BEpHO BBINONHMIIA 3aJaHUS 110 YKa3aHHOM TeMe, OH JINYHO
4 4 OTBEYaJ Ha BOIPOCHI IpenoAaBaTes, Ipy TECTUPOBAHUU CO3AaHHOM MPOrpaMMBbl Ha si3blke P
ython nosydeH npaBUIBHBIN pe3yabTaT IO MpUMEpPY B 3aJaHNUH ,

0aJUTOB BBICTABIISICTCS CTYICHTY, HEIOCTATOYHO KaYECTBEHHO BBITIOHUBIIEMY 33a1aHUS 110 YK
3 3 a3aHHOI TeMe, MMeeTcs OMMOKa ITPH TECTUPOBAHNH CO3JIAHHON MM mporpamMsl Ha Python, cB
s3aHHAs C HEBHUMATEJIbHOCTBIO NIPH HAIIMCAaHUK (OPMYJT BKOJIE TPOrPaMMBbI H OH CMOT TIOTpa
BUTb NIOCJIE YKa3aHUH NPOBEPSIIOLIETO




0aJIIOB BEICTABISIETCSI CTYACHTY, HEIOCTATOYHO KAUYeCTBEHHO BBIMOIHUBLIEMY 3aIaHIS IO YK
2 0-2 a3aHHOI TeMe, MeeTCs OIINOKa PK TECTUPOBAHUH CO3J[AHHOM MM mporpammsl Ha Python u
OH HE CMOT IIOIPABHTH MOCJIE YKa3aHHUH IPOBEPSIIOLIETO

5.8 Ilpumep 3anaHuii Ha J1aGOpaTOPHYIO padoTy

JlaGopaTtopHas padora 2.2 o Teme 2.2 Anroputm JleHKcTpbl

3anmanue. 3amate paccrosHuss Mexay BepmmHamu A, B,C,D,E ¢ momormisio TaOIUIsI
CMEXHOCTH — OMpEISIUTh JUIMHY Kpardaimero nytu mexay A u E. HapucoBats rpad c
BBIJICTICHHBIM KpaTYalIIiM ITyTeM

[Ipumep miis TecTUpOBaHUS

Mexny myakramu A,B,C,JI,LE mOCTpOCHBI JOpPOTH COTJIACHO TaOJUIE CMEKHOCTH.
HapucoBats npumep rpada mo tadbiauiie CMEKHOCTH M ONPEACTUTh JJIMHY KpaT4alliero myTH
mexny A u E.

~ [A[B]C[D[E]
DA 1| | |
h 1 227
Sy 2 (3
Dy (2] (4
By |7(3(14)

Pesynbprar 1+2+3= 6 KpaTuaiiiiuii nyTh BbIIE€IEH HA PUCYHKE

N—

Kpamkue memoouuecxue ykaszanus

JlaGoparopHble pabOTHI BBINOJHAIOTCA Ha S3bIKe HporpammupoBanus Python c¢
O6$[3aTeJILHOI>'I BO3MOXHOCTBKO BBOJa IHOAaHHBIX W BbIBOJAAa PE3YJIbTATOB C YUYCTOM, YTO Y
HpOBprIIOHIeFO MOFyT OTCYTCTBOBaTB HAaBBIKU HpOl"paMMI/IpOBaHI/IS[. 3TO IIO3BOJISACT OHpeIleJ'II/ITI)
YPOBCHbL YCBOCHHUA MaTCpHaJIa, BLIpa6aTLIBaTB Y CTYACHTOB HABBIK CO3JaHUA IIPOrpaMm
C )Ip}I)KeJ'IIO6HI>IM I/IHTep(i)efICOM, HpI/IMerlTb n 3aKp€HJ'I$ITI) HaBBIKH, HOHy‘IGHHBI@ Ha 3aHATUX
nporpaMMHupOBaHH. Hepez[ BBIITOJTHCHUEM pa6OTBI HCO6XO,I[I/IMO O3HAKOMHUTBCH C TCOPECTUYCCKUM
MaTepI/IaJ'IOM, HpG}ICTaBJ'IeHHI)IM B HpGSGHTaHI/ISIX W Ha JICKIIUU, npopa60TaTL METOAbI peHIGHI/IS[
3aja4, PacCMOTPCHHBIX B TUITIOBBIX IIpuMepax. BO3MO)KHO, B IIOMOIIIb CCBIJIKH
https://shwanoff.ru/networkx-
partl/ u https://openedu.ru/course/mipt/GRAPHTH/?session=spring_2022

IlIxana oyenku
Orenka Bamer Omnucanne

BBICTABIISICTCS CTY/ICHTY, €CIIH OH BEPHO BBITIOJIHIIIA 3aaHHS 110 YKa3aHHOH TeMe, OH JINIHO
5 5 OTBEYaJ Ha BOIPOCHI IpeNoAaBaTes, NPy TECTUPOBAHUU CO3AaHHOM MPOrpaMMBl Ha si3blke P
ython moJtydeH npaBUIBHBIA Pe3yJIbTaT 110 NPUMEPY B 33AaHHU U JTOTIOJHUTEILHOMY HpUMeEp
y

BBICTABIISICTCS CTY/ICHTY, €CIIH OH BEPHO BBITIOJIHIIIA 3aaHHS 110 YKa3aHHOH TeMe, OH JINYHO
4 4 OTBeYaJl Ha BOIIPOCHI IIPEMOIaBaTelIsl, IPH TECTHPOBAHUN CO3/IaHHOI MpOrpaMMbl Ha si3bIke P
ython nosydeH npaBUIBHBIN pe3yIbTaT IO MPUMEpPY B 3aJaHNUH ,

0aJIOB BBICTABIISICTCS CTY/ICHTY, HEOCTATOYHO KaYeCTBEHHO BBITIOJHHUBIIEMY 3a/1aHHs 110 YK
3 3 a3aHHOIl TeMe, MMeeTcs OIIMOKa PY TECTUPOBAHMH CO3JIaHHOM MM mporpamMsl Ha Python, cB
s3aHHAs C HEBHUMATEJIbHOCTBIO NIPH HAIIMCAaHUK (OPMYJT BKOJIE TPOrPaMMBbI H OH CMOT TIOTpa
BUTb NIOCJIE YKa3aHUH IPOBEPSIIOLIETO



https://shwanoff.ru/networkx-part1/
https://shwanoff.ru/networkx-part1/
https://openedu.ru/course/mipt/GRAPHTH/?session=spring_2022

0aJIIOB BEICTABISIETCSI CTYACHTY, HEIOCTATOYHO KAUYeCTBEHHO BBIMOIHUBLIEMY 3aIaHIS IO YK
2 0-2 a3aHHOI TeMe, MeeTCs OIINOKa PK TECTUPOBAHUH CO3J[AHHOM MM mporpammsl Ha Python u
OH HE CMOT IIOIPABHTH MOCJIE YKa3aHHUH IPOBEPSIIOLIETO

5.9 Ilpumep 3anaHuii HA J1aGOpPaTOPHYIO PadoTy

JlabGoparopHasi padora no teme Ne9 «IloTtoku B ceTsix»

enn sabopaTopHoii padboThI

ChopmupoBaTh y 00y4aromUXcsi YMEHHsI U HaBBIKH UCIOJIb30BAaHUS CETEBBIX MOJIENEH B
paMKax TEOPETHYECKUX M MPAKTHYECKUX HCCICNOBAHUNA Uil TOCIEIYIOWEr0 MPUHITHS
OpraHU3aIMOHHO-YIpaBlieHYeckuX pemeHui. [1oBbICHTh HaBBIKM MPOTrPAMMHUPOBAHUS HA SI3BIKE
Python

Ili1anupyemble pe3yJibTaThl 00yUeHUs

dopMHUpPOBAaHUE YMEHUSI UCIIOJIB30BATh CETEBBIE MOJIENH AJIs IOCIIEIYIOIIEr0 HaX 03K ICHUS
COOTBETCTBYIOIIMX OPraHU3aI[MOHHO-YIPaBIEHYECKUX perieHuil. DopMuUpOBaHHE HAaBBHIKOB
OpOTPAMMHUPOBAHUSI W HWCIHOJB30BAHUS METOJOB E€CTECTBEHHOHAYYHBIX JUCIMIUIMH B
npodecCuoHaNBHOM NeSTENIbHOCTH JIJIsl TEOPETUYECKOTO U AKCIIEPUMEHTAIBHOTO UCCIIeI0OBAHUS.

Conep:xanue 1a00paTOpHOii padoTHI

1. Kaxnplii oOywaromwuiicss mojy4aeTr 3aJaHue, cojaepkailee TaObIuyHO 3aJaHHYIO
UH(OPMALIHIO O CETH C €IMHCTBEHHBIMUA UCTOYHUKOM U CTOKOM.

Tpebyercs:

1.Coznats mporpaMmy Ha si3bIKe TporpaMMupoBanus Python s BBo1a JaHHBIX COTTIACHO
TUTIOBOMY BapUaHTy

2.BeiBectH :

1 )u300pakeHUe CETH B BUJE B3BEIICHHOTO oprpada;

2) MakCUMaJbHbIN IOTOK B CETH.

TunoBoi BapuaHr.

3amanue 1. HailiTh MakCUMalIbHBIH MOTOK B CETH C CIWHCTBEHHBIMH HCTOYHUKOM W

CTOKOM.
a S S S 2 2 4 4 5 1 6 6 3 7 t t
b 2 4 5 4 1 5 t 6 3 8 7 t t 8 7
c(
a, 3 3 1 4 2 3 3 2 1 5 3 2 2 1 3
b)
Samanme 2. HaWTu MakCUMAaIbHBII ITOTOK B CETH C HECKOJBKUMHA WCTOYHHUKAMUA W
CTOKaMH.
a S1 S2 S2 S2 2 2 3 4 5 1 1 5 6 t1 t1 to
b 2 2 4 3 1 5 6 6 6 11 2 2 13 1 t 13
c(a,b) 4 2 3 4 2 3 2 2 2 1 2 2 3 1 1 2

a(s1)=8 b(t1)=3
a(s2)=6 b(t)=3
b(t:)=4
3ananve 4. HaliTu MakCHUMAaJIbHBIH ITOTOK B CETH C 3aJJaHHBIMH OTPAHUYCHUSAMH ITOTOKA B
UCTOYHUKAX U CTOKaX.

s1 | S2 1 3 5 t2 s1 | s2 |3 t1 t2 3 1 1
b 3 5 S1 t2 2 t1 S3 2 4 5 4 5 4 t1

QD

a [2 |2 |0 [4 |1 [3 |2 |3 |2 |4 [0 |4 [4 |2
b)

a(s1)=1 a(s1)=2 a(s2)=1 a(s2)=3 a(ss)=2 a (s3)=4
b(t1)=2 b'(t1)=4 b(t2)=1 b'(t2)=2
3aganue 5. [IoCTpOUTh TOMYCTUMYIO IIUPKYJISIIUIO WK MTOKA3aTh, YTO €€ HE CYHIECTBYET

(HayasbHast IUPKYISLKS HyJIeBast).

a 1 2 2 3 3 3 3 4 4 5
b 2 4 J1 J1 ]2 [4 6 |5
ab) |2 |1 |0 |2 |1 |1 |2 |2 [2 [1 |1 |1

(&)
(e}

(6]
w
N
(6]




c@b) [3 [3 [2 |5 [3 [3 [4 [4 [3 [4 [4 [5 |

Kpamxue memoouueckue ykazanus

[Ipu moaroroBke K nabopaTtopHOil paboTe HEOOXOAMMO OOpaTHUTh BHUMAaHUE Ha
COJCpKAHUE OCHOBHBIX TEOPETUYECKUX BOINPOCOB, IMOTOKAMU B CETAX, M3JIOKEHHBIX Ha
JCKIMOHHBIX  3aHATHAX.Pe3yapTaTel MOJENUPOBAaHUS JIOJDKHBI  OBITH  TNPEJICTAaBICHBI B
3JIEKTPOHHOM B (Ha s3bIKe nporpamMmmupoBanus Python).

Ilxana oyenku

[Ikama oneHKu
Bbanst Onucanue
5 3agaHue BHIOJIHEHO MOJHOCTHIO M a0COIIOTHO NMPABUIIBHO.
3a/1aHye BBIIIOJIHEHO MOJHOCTBIO U PABUIIBHO, HO PEIICHHE COACPIKHT HEKOTOPBIC HETOUHOCTH M HECYII|

4
CCTBCHHBIC OHH/I6KI/I.

3 3aﬂaHI/Ie BBIIIOJIHEHO HE IMOJHOCTBIO, C CYIIECTBCHHBIMU 0HII/I6KaMI/I, HO OAXO0J K pCHICHUI0, UACST PCHICH
s, METOA NPpaBUJILHBI.

2 3a,E[aHI/Ie BBIITIOJIHCHO YaCTHUYHO, UMECT OH.II/I6KI/I, OCyH_[eCTBJ'IeHa IIOIIBITKA peI.HeHI/ISI Ha OCHOBE HpaBI/IHLH

BIX METO/IOB U HJIH pelIeHusL.
0 3aJaHue He BBIIOJIHEHO.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Llenpto OCBOGHMSI IUCHMIDIMHBI JIMCKpeTHass MaTeMaTHKa SBISCTCS O3HAKOMJICHHE
CTYACHTOB C TaKWUMH KIACCUYCCKUMHU pa3aciiaMnu I[HCerTHOﬁ MaTEMAaTUKHU KakK aﬂre6pa
BBICKA3bIBaHUI (M HEKOTOPBIC €€ MPUIIOKECHUS), TUCKPETHBIH aHaIN3, TEOPUS] MHOXKECTB, TEOPHUS
NpPEINKAaTOB, KOMOMHATOPHKA, TEOPHs HEOPHEHTHUPOBAHHBIX M OPUEHTHPOBAHHBIX TIpados,
KOTOpBIC SIBISIFOTCSI OCHOBOM MHOTHX IPYrMX AMCHUIUIMH MaTEMaTHYeCKOro, TEXHHYECKOro U
DKOHOMHYECKOTO LHUKIOB. M3y4as pasgensl AaHHOW JUCLHUILIMHBL, CTYACHTHI, IO CYTH,
3HAKOMSTCSI C COBPEMEHHBIM MaTEMAaTUYECKHM SI3bIKOM, SIBJISIOIIMMCS, KaK M3BECTHO, S3BIKOM
100011 HayKH.

3aa4n OCBOCHUS IUCIMILIAHBL:

e H3y4Y€HHE METOJOB AUCKPETHON MaTEeMaTUKHU Il PEIICHUs MPUKIaIHbIX 3a1a4;

e (opMupoBaHHE HABBIKOB MOJICTUPOBAHHS PEATHHBIX O0BEKTOB U MPOLIECCOB C
UCIOJIb30BAaHUEM MAaTEMAaTUYECKOI'0 arniapara JMCKPETHOW MaTeMaTHKY;

e pa3BUTHE JOTMYECKOI0 U AITOPUTMHUECKOTO MBILUIEHHS CTYI€HTOB, ITOBBIILIEHUE
YPOBHSI UX MAaTEMAaTUYECKOH KYyJIbTYPBI.

[TnaHupyeMbIMU pe3yabTaTaMu OOyYCHUs 110 TUCLHUILIHHE (MOAYJII0), SIBISIFOTCS 3HAHUS,
yMEHMsI, HaBbIKU. [lepeueHb IaHupyeMbIX pe3yibTaToB OOyYEHHUs 0 AUCLHUIUIMHE (MOAYIIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 0O0pa30BaTENbHON MPOrPaMMBL,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3YyYeHUS TUCIUTUIMHBI (MOIYIIS)

Pe3ynbraThl 00y4eHuUs 0 TUCIUILIIHE
Kox u Kom m
Haspanme (hopmymHIpoBKa
OIIOII BO, (opmynnposka HHIUKATOpa Koxn
COKpaILlEHHOE KOMITETEHIINH JIOCTHIKCHUS pe3yinb DopMyIIpoBKa pe3yibTaTa
KOMITCTCHITUN
TaTa
09.03.03 OIIK-1 : Cnocoben OIIK-1.1B: PI1 3HaHHE | OCHOBHBIX 3aKOHOB
«[IpuknagHast | npUMeHATH OGmnanaet JUCKPETHON MaTeMaTUKH
WHPOPMATHKa» | €CTECTBEHHOHAYYHBIC | MATEMAaTHIECKOM P12 HaBpik | HCMoOAB30BaTH OCHOBHBIE
(b-1TN1) 1 OOIIEMH)KEHEPHBIE | KYJIBbTYypOil 1 3aKOHBI JUCLUILIAHBI B
3HAHUS, METOJIbI CHCTEMHBIM poheCCHOHATBHOM
MaTeMaTHYECKOTO MBIIICHUEM, JEeATENLHOCTH, IPUMEHSTh
aHajau3a u MO3BOJIAIOIIMMU B MaTeMaTHUYECKUE METOJIbI
MOJICTTUPOBAHUS, npoQeCcCHOHANBHOM MIPH PEIICHUN
TEOPETUIECKOTO U JIeATEeIIbHOCTH npo(eCCHOHATBHBIX 3a1a4
OKCTIICPUMEHTAIBHOTO | MCIIOJIb30BATH PJI3 | YMmenue | ucronbp3oBaHMsS METOJIOB
HCCIICIOBAaHMS B MaTeMaTHICCKue IOCTPOEHHS
npoecCHOHAIBHOR | METOABI U MaTeMaTHYECKUX MoJemeit
JACATCIIbPHOCTHU HWHCTPYMCHTBI AJI HpO(beCCHOHaHBHBIX 3a1a4
IIpOBCACHUSA U COJIEpKaTENbHON
KPUTHUYECKOI'O HHTEpIpETALUA
aHainu3a CHTYyallui, MOJIyYE€HHBIX PE3yJIbTaTOB
MOJCTUPOBAHUS U
TIPOTHO3UPOBAHUS
pa3BuUTHSA
TPOIIECCOB U
SIBIICHUM

B mpouecce ocBOeHMS MUCHMIUIMHBI PEHIAIOTCA 3aJa4d BOCIHUTAHMUS TapMOHUYHO
Pa3BUTOM, MATPUOTUYHOW M COLMAIBHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPATUIIMOHHBIX
POCCHICKUX JTyXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, MPEACTaBICHHBIE
B Tabimie 1.2.



Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCTIUTAHUS

BocnurarenabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

DopMuUpoBaHMeE TPAKIAHCKONH MO3MLMH U IATPUOTH3MA

CDOpMI/IpOBaHI/Ie YYBCTBaA ropJ10CTHU 3a

nocTmkenns Poccun Kuzun BHuUMaTEIbHOCTD K A€TalIM

®opMHrpoBaHHe TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH

®DopMHupOBaHUE OTBETCTBEHHOTO

Co3unmaTensHBIN TPy CrcTeMHOE MBIIILUICHUE
OTHOILICHUSA K TPYLY

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

Pa3BuTre nmo3HaBaTeIbHOTO HUHTEpECa u

Konnextusuzm UyBCTBO KOJIEKTUBUA3MA
CTPEMJICHUS K 3HAHUAM

(I)OpMI/II)OBaHI/Ie KOMMYHHMKATUBHBIX HABBIKOB U KYJbTYPbI OﬁlIIeHI/Iﬂ

PasBurne ymenus 3 QpeKTuBHO 00maThCs

CozupaTenbHblil TPy OTBETCTBEHHOCTD
U COTpYIHUYATH

2 Mecto gucuuniaunbl (MoayJsi) B crpykrype OIIOIT

JucuummmHa «/[uckpeTHas MaTeMaThKay OTHOCUTCS K 6a30Boi yacTu O10Ka | TUCITUTUTHH
yueOHoro ruiana HampasineHusi «lIpuknannas wuHbopMmaTukay. M3ydeHue AMCHUIIIMHBI
«/luckperHass maremaTuka» HE 00s3aTeIbHO TpPeOyeT NPEIBAPUTEILHOIO HW3YUYEHUS JAPYTUX
JUCLMIUIMH. B TO e BpeMs 1aHHas JUCLUILUIMHA SBISAETCS OCHOBOM MHOTUX APYTMX JUCLMUIUIMH
TEXHHUYECKOI0, 3KOHOMHUYECKOTO W JaK€ TYMAHUTAPHOTO IIMKIOB M TPAKTHYECKH BCEX
JUCLUIUIMH MaTeMaTUYECKOro UKIIa

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0vemM aucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX EAMHUIAX C YKa3aHHEM KOJHYecTBa
aKaJeMHYECKHX YacoB, BBIJIEICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (10 BuUIaM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0mmiast TPy 10€MKOCTh JUCITUTITUHBI

Tpyno- O0beM KOHTAKTHOH paboThI (yac)
Cemectp €MKOCTb
Haspamme g)60 phg—i Hacrs, I/IS'I?/I?;O)C AynutopHas Breayma- CPC TTZI::?
OIOIT BO Hy"‘; v a ®(y)p YAHTOp TopHas -
¢ 3.E.) Bcero
0300
) nex. | mpak. | ma6. | ITA | KCP
09.03.03
Tpuxnagnas [e]0]0) bl1.b 2 4 73 18 36 18 1 0 71 13
nH(popMaTHKa
09.03.03
Tpuxnagnas [6]0]0) bl1.b 3 4 55 18 0 36 1 0 89 ]
HH(pOpPMATHKA




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

TemaTnueckuil 1miaH, OTpa)arLUil coaep)KaHUue AUCLUILIMHBI (MIepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1
Tabmuua 3.1 — Pa3aens! qUCHUTUTMHBL (MOTYJIs), BUIBI Y4€OHOU NEATETLHOCTH M (POPMBI
Tekyero KouTpos st OO

Kon pe- Kon-Bo yacoB, oTBecHHOE
dopma
Ne Ha3zBanue Temsl 3yJIbTaTa Ha TEKVILENO KOHTDOMS
obyyenus | Jlek | IIpaxt | JIab | CPC v P
1 cemecTp
Meron Pl
1 | mMaTeMaTHuecKoOi P12 P}B 1 2 5 MOATOTOBKA K MPAaKTUYECKUM 3aHATHSM, BbioiHeHue /13
WHAYKIAU ’
Bynesnt dynicii u P/1, rpymIoBoe npaxktudeckoe 3aganue Nel, codecenoBanue,
2 | noruka 2 6 3
. P2, P3 KOHTpOJbHast pabora Ne 1.
BBICKa3bIBAHUH
Hopwmanbhbie u
3 | cosepuienirre PA1, 2 4 7 rpymIoBoe npaxktudeckoe 3aganue Nel, cobecenoBanue,
HOopMaJbHBIe popmbr | PJ12, PJI3 MOJITOTOBKA K KOHTPOJIbHOU padote Ne 2.
OyneBbIX QyHKIUI
4 Tommsoms! PAL, 2 2 3 rpyIIoOBOE MpakTHyeckoe 3ananue Ne2, cobeceioBaHme
Kerankuna PJ12, P13 Py P A - 8
Bgenenue B Teoputo PJI1,
5 MHOKCCTE PJI2, PJB3 2 2 3 rpyIoBoe npaktuyeckoe 3aganue Ne3, cobeceqoBanue
6 Beckoneunsie P11, 2 4 6 Tect KOMIBIOTEPHBIX python mporpamm 1a60paTOPHBIX padoT,
MHO>KECTBA. P12, P113 TecT B cucteme Moodle
OToOpakeHus, Pl
7 | oTHOWICHMS, P2 P’ﬂ3 2 4 3 rpyIoBoe mpakTrudeckoe 3ananue Ned, cobeceoBaHme
NIPEIUKATEL. ?
P11, Tect KOMIBIOTEpHBIX python mporpamm 1a60paTOPHBIX padoT,
8 | Kowmbunaropura P12, P13 2 4 6 TecT B cucteme Moodle
Popmyna . P11, Tect KOMIBIOTEPHBIX python mporpamm 1a60paTOPHBIX padoT,
9 | BrimoueHuit n 2 4 7
N P12, Pa3 TecT B cucteme Moodle
HCKIIFOUCHUH
DJeMEeHTHI TEOPUH P11, KOHTpOJBbHAs pabora Ne 6, TecT KOMIBIOTEPHBIX python
10 1 4 8
AITOPUTMOB. P12, P13 porpaMM J1abopaTopHBIX padboT, TecT B cucteme Moodle
2 cemMecTp
Tomstre rpada 1 PIII, Tect koMnbIOTepHEIX python nporpamm J1abopaTopHbIX paboT,
1 BeT Tpados I, P13 2 0 8 TECT B CHCTEME OTKPBITOT0 00pa30BaHHs
P i openedu.ru/course/mipt/GRAPHTH/?session=spring_2022
Teopust
73] RO S—— P11, 2 0 8 Tect koMnbIOTEpHBIX python nporpamm 1abopaTopHsIX pabor,
rpados P12, P13 TECT B CHCTEME OTKPBITOTr0 o0pa3oBanus openedu.ru
SKBUBASICHTHBIC TecT KOMIBIOTEPHBIX pyt}lon IIporpaMm HaqopaTOpHLIX pabor,
P11, TECT B CHCTEME OTKPBITOI 00pa3oBaTeIbHOM MIaTPOPMBI
3 | onpenenenus 2 0 8 .
eDeBLCH Pa2, P13 openedu:
1P https://openedu.ru/course/mipt/GRAPHTH/?session=spring_20:
dopmyna s aucna N Tect KOMIBIOTEPHBIX python mporpamm 1abopaTOpHBIX padoT,
4 | yHHUIUKIHYECKUX P2 P’ﬂ3 2 0 8 TECT B CHCTEME OTKPBITOr0 00pa30BaHus
rpaoB. i openedu.ru/course/mipt/GRAPHTH/?session=spring_2022
[TnanapHOCTE 1 PIII Tect xoMbIoTepHEIX python mporpamm abopaTopHbIX paboT,
5 | xpurepuit PI2 P’JB 2 0 10 | Tect B cHCTEME OTKPHITOTO 0Opa30BaHMS
Kyparosckoro i openedu.ru/course/mipt/GRAPHTH/?session=spring_2022
[Tapocoueranusi. on Tect koMnbloTepHBIX python mporpamm 1abopaTopHsIX paboT,
6 | Teopema Xomna n P12 P’ZB 2 0 20 | Tect B cucTeMe OTKPBITOrO 0Opa30BaHUs
Kenmra. ’ openedu.ru/course/mipt/ GRAPHTH/?session=spring_2022
Tect xoMbroTepHEIX python mporpamm abopaTopHbIX paboT,
7 OKcTpeMabHas PAal, 2 0 8 TECT B CHCTEME OTKPHITOH 00pa30BaTeIbHOI IIIATPOPMBI
Teopus rpados. P12, P13 openedu:
https://openedu.ru/course/mipt/GRAPHTH/?session=spring_20:
OpHUEeHTHPOBaHHBIC PA1,
8 Fpadb. PI2, PII3 2 0 13 | Tect kOMIBIOTEPHBIX python mporpamm J1abopaTOpHBIX paboT.




9 | IloToxu B ceTsx. p IEH;’IB 2 0 4 6 Tect xoMnbIoTepHEIX python porpamm 1abopaTopHbIX paboT.

Hroro no radauune 36 36 54 140

4.2 Copep:xanue pa3aejoB U TeM JUCHUIIUHBI (Moayas) Aas ODO

1 cemecTp

Tema 1 Memoo mamemamuuecko UHOYKYUU.

Conepxanne Tembl: CrangaptHeii MMU. Bosspatusii MMMU. HepasenctBo Kormu-
bynsaxosckoro. Hepasencrso Komn.

@opMbl U METOJBI IPOBEACHHS 3aHITUNA MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: CTaHJapTHasl.

Bunel camocTosITeNnbHOM MOATOTOBKU CTYIEHTOB MO TeME: MHAWBUYaJIbHOE JOMAIlHEee
3a/laHue.

Tema 2 Bynegvl (hynkyuu u 102uKa 8bICKA3bI8AHUIL.

Coneprxanue TeMbl: bynieBbl (DyHKIMH ¥ JIOTHKA BBICKa3bIBaHMIA. Jlornveckue oneparuu 1
OCHOBHBIC JIOTHYECKHE ToxjaecTBa. [loHsTHe BbICKaspiBaHUsA. byineBbl ¢GyHKIMU. OCHOBHBIC
JIOTHYECKUE orepanuu. TaOiuipl UCTHUHHOCTH. PaBHOCHIIbHBIC (PaBHBIC) BBICKA3bIBAHMS.
OCHOBHBIE JIOTHYECKHE TOXKIECTBA (3aKOHBI). JlOKa3aTenbCcTBA TOXKIECTB.

@®opMbl U METOZIBI MPOBEACHUS 3aHATUH O TEMe, MPUMEHsSEMbIe 00pa3oBaTEIbHbBIC
TEXHOJIOTUH: CTAaHAAPTHAs, METOJ KOOTIEPATHBHOTO OOY4EHUSI.

Buapl caMocTosITeIbHOM MOATOTOBKH CTYACHTOB IO TeMe: TecT B moodle, moaroToBka k
IIPAKTUYECKON pabore.

Tema 3 Hopmanvhvie u cosepuienHvle HOpMaibHble hopmbl OVIe8bIX HYHKYUIL.

Copepxanne Tembl: OnemeHTapHble KOHbIOHKIMA (DK) wu gusbtonkuus (D).
Omnpenenenne JH® u KH®. Teopemsr o JJH® u KH®. [Tonabie smeMeHTapHble KOHBIOHKITUS
(IT9K) u nuzsronkius (I19/1). Onpenenenne CITH® u CKH®. Teopemst 0 CIH® u CKHO.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHA TIO0 TeMe, MPUMEHsSEMbIe O00pa30oBaTEIbHBIC
TEXHOJIOTHH: CTaHapTHAas.

Byl caMOCTOSTEIIBHON MOATOTOBKH CTYJIEHTOB IO TeMe: TecT B moodle, moaAroToBka K
NpaKkTUYECKol paboTe.

Tema 4 Ionunomwvl JKecankuna.

Conepxxanne tembl: CrnoxkeHue 1mo moayinto 2. OnpeneneHue MHorouieHa JKeramkuHa.
Teopema o nonuHome XKerankuna. [IpuBenenue k MHOrouwteny JKeraikuHa.

@dopMBI ¥ METOJIBI TIPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIeMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAasi, METOJ KOONIEPAaTUBHOTO O0yUYEHHUSI.

Byl caMOCTOSTEIBHOM MOJATOTOBKH CTYICHTOB 110 TEME: MTOATOTOBKA K MPAKTUICCKUM H
nabopaTopHBIM 3aHATHUSM, BeionHeHue 1J[3, TectupoBanue B cucreme Moodle.

Tema 5 Bseoenue 6 meopuio MHOMCECMS.

Conepxanne tembl: [loHarne MHOXkecTBa. OCHOBHBIE OINPENECICHUS, TEPMHHOJIOTHA.
OcCHOBHBIE TEOpPETHKO-MHOXKECTBeHHbIE omepanuu. Kpyru Oiinepa (aumarpammbl Benna).
OCHOBHBIE TEOPETUKO-MHOXKECTBEHHBIC TOXK/IeCTBAa. bynean (cTemnensr) MHOXKeCTBa. JlekapTOBbI
MPOMU3BEJAEHHUs. J[eKapTOBa CTEIEHb.

dopMbl ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, NMpPUMEHsEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTHH: CTaHJapTHAsl, METOJ KOOTIEPAaTUBHOTO O0yUYEHHUSI.

Buasl camocTosITeIbHON MOATOTOBKY CTYAEHTOB 10 TEME: MOJATOTOBKA K MPAKTUYECKUM U
nabopaTopHBIM 3aHATHUSM, BeioNHeHue /3, TectupoBanue B cucreme Moodle.



Tema 6 beckoneunvle MHO*CECMEA.

Conepxxanne TeMmbl: beckoHeuHble MHOkecTBa. (CueTHple MHOXeCTBAa. HecueTHble
MHO>KeCTBa. Jl0Kka3aTeIbCTBO CYIIECTBOBAHUS MHOKECTB, MOIITHOCTh KOTOPBIX OOJIBIIE 33 JaHHOM.
Teopema Kantopa-bepireiina..

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUN 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAas, METOJ KOOIIEPaTUBHOTO O0yUYEHHUSI.

Bubl camocToATenbHOM NOATOTOBKY CTYIEHTOB IO TEME: MOATOTOBKA K MPAKTUYECKUM U
1ab0paTOPHBIM 3aHITHAM, BeinojHeHne U/13, tectupoBanue B cucteme Moodle.

Tema 7 Omobpadicenus, OmHOUIeHUs], NPEOUKAMDL.

Conepxxanne Ttembl: [lpeaukarel. Ilonsitue n-mMectHoro mnpenukata. (OCHOBHBIE
onpezeneHus, TepmuHonorusi. O0parusle npeaukarsl. Cyneprno3unus oTHoueHud. OTHOIIEHKE
SKBUBAJEHTHOCTH. OTHOIIEHHE Tmopsiaka. YactuuHo ynopsjodeHHble MHOxecTBa (YYM).
Jluneiino ynopsinoueHnbsie MHOKecTBa (JIYM). Jlekcukorpadudeckuii mopsiiox.

@opMBI ¥ METOJIBI TPOBEACHHS 3aHITHA 1O TeMe, MPUMEHSIEMbIE 00pa3oBaTEIbHBIC
TEXHOJIOTHH: CTaHJapTHAasi, METOJ KOOIIEPaTUBHOTO O0yUYEHHUSI.

Bupl camocToATeNnbHOM MOATOTOBKU CTYJIEHTOB 0 TEME: MOATOTOBKA K MPAKTHYECKUM 1
1abopaToOpHBIM 3aHATHUSM, BbionHeHue 1J[3, rectupoBanue B cucreme Moodle.

Tema 8 Kombunamopuka.

CopepxaHue TeMbl: DJIeMEHTbl KOMOMHATOPUKU. OCHOBHBIE TPUHLIUITBI KOMOMHATOPUKHU.
IlepecTanoBku, pa3menieHus, couetanusi. CBoicTBa coueranuil. [lepecTaHOBKHM ¢ IOBTOPEHUSIMH,
pa3MelIeHusl ¢ TOBTOPEHUSIMH, COUETaHus ¢ MOBTOpeHussMU. bunom HeroToHa, cneactBusl.

@opMbl U METOJBI TPOBEICHHS 3aHITUI MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: CTaHJapTHAas, METOJ KOOIIEPAaTUBHOIO O0yUYEHHUSI.

Bunel camocTosiTenbHON MOATOTOBKU CTYICHTOB IO TEME: MOATOTOBKA K MPAKTUYECKUM U
nabopaTOpHBIM 3aHATHAM, BeinoiHeHue U/13, rectupoBanue B cucreme Moodle.

Tema 9 Dopmyna exknoueHull U UCKIIOYEHUL.

Copepxanne Tembl: PopMyisia BKIIOUYEHHH M HCKIIOUeHUH. Dopmyrna BKIOUEHUH U
WCKIIFOUECHHM JI71s1 ABYX MHOXeCTB. becniopsiaku. Yucna CtupauHra BTOPOTo poja.

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TE€XHOJIOTHH: CTaHJapTHAas, METOJ KOOIIEPaTUBHOTO O0yUYEHHUSI.

Buasl camocTosITebHON MOATOTOBKH CTYIEHTOB IO T€ME: MOJrOTOBKA K JJAOOpaTOPHBIM
3aHsATUAM, BeiostHeHHe /13, TectupoBanue B cucreme Moodle.

Tema 10 Dnemenmor meopuu anieopummos.

Conepxxanue Tembl: Bpruncnumble (QyHKIUM U anroputMmbl. TIOHATHS HTPUMUTHUBHO-
PEKYpCHUBHOM M YaCTUYHO-peKypcUBHOM (yHKIMI. Mamuna TriopuHra. HopmanbHblil anroputm
MapxkoBa. Anroput™sl Koamoroposa, JIssmyHoBa. ATrOpUTMUYECKH Hepa3pelIMble MPoOIeMBbl.

@®opMBl U METOJIbI NPOBEACHUS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeNbHbIE
TEXHOJIOTUH: CTaH/apTHAs!, METO/] KOOIIEpAaTUBHOI'O 00y4EHUSI.

Bunbl camocTOATENBHON OATOTOBKYU CTYJAEHTOB 110 TEME: IMTOATOTOBKA K MPAKTUYECKUM U
n1abopaTOpHBIM 3aHATUAM, BbinonHeHue N/13, rectuposanue B cucteme Moodle.

2 cemecTp

Tema 1 [lonamue epagha u 6uowvt epagos.

Conepxanne Ttembl: Knaccudukauus rpada mo crpykrype. MapuipyTel B Tpadax.
CeszHocth B rpadax. Omnepanuu Haa rpadamu. Paznuunble npuMeHeHus: rpadoB: OT
Kenurcoepckux moctos 10 MaTepHeTa CBA3HOCTH rpada, noarpadsl U CTENEeHb BEPIINHBL.

@®opMbl U METOJBI IPOBEIACHHS 3aHITUH 1O TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: CTaH/apPTHAs!, METOJ] KOOIIEPAaTUBHOTO 00Yy4EHUSI.



BI/I,Z[BI CaMOCTOSITCIILHOU NOATOTOBKU CTYACHTOB IO TCME: MOATOTOBKA K IMPAKTUYCCKUM U
1a00paTOPHBIM 3aHATHAM, BeinoiHeHue V13, TectupoBanue B cucreme openedu.

Tema 2 Teopus HeopueHMupoBanHvix epaghos.

Conepxanne TeMbl: CBA3HOCTH HeorpahoB. MUHUMATHHBIC MapPIIPYTHI B CBSI3HOM Tpade.
AunroputMmsbl ioucka. Anroput™ [erikctpel. Anroput™ bemmana -®@opaa. .

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAasi, METOJ KOOIIEPAaTUBHOTO O0yUYEHHUSI.

Bubl camocToaTenbHOM MOATOTOBKU CTYJIEHTOB MO TEME: MOATOTOBKA K MPAKTHUYECKUM U
71a00paTOPHBIM 3aHATUAM, BbioHeHue WJI3, TecTUpoBaHUE B CUCTEME B CHCTEME OTKPBITOTO
obpazoBanus openedu.ru/course/mipt/GRAPHTH/?session=spring_2022.

Tema 3 Dxeusanenmuvle onpeoenenusi 0epesbes.

Conepxaunue Temsl: [lepeBbs. [lonsitue nepesa, neca. CpoiicTBa nepeBbeB. [lepeuncienue
nepeBbeB: ko [Iprodepa u popmyna Kanu. AnropuTMbel HOCTPOEHUS OCTOBHOTO JiepeBa rpada. .

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHJapTHAs, METOI KOOTIEPAaTUBHOTO O0yUYCHHUSI.

Bunel camocTosiTenbHON MOATOTOBKYU CTYAICHTOB IO TEME: MOATOTOBKA K MPAKTUYECKUM U
nabopaTOpHBIM ~ 3aHATUSIM, BbimosiHeHne W3, TecTupoBaHwe B CHUCTEME OTKPBITOM
o0OpasoBarenbHON m1aThOPMBI openedu:
https://openedu.ru/course/mipt/ GRAPHTH/?session=spring_2022.

Tema 4 @opmyna 015 wucia YHUYUKIUYECKUX 2pados.

Copepxanne Tembl: DopMyiia s YUClia YHUIUKINYECKUX rpadoB. DiliepoBbI LHUKIIBI U
KpUTEpul 3ii1epoBOoCTH. ['aMunpTOHOBBI UKL Kputepuii Jlupaka u kpurepuii XBarana .

@opMbl U METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: CTaHJapTHAas, METOJ KOOIIEPaTUBHOIO O0yUYEHHUSI.

Buabl camocToATeNnbHON NOATOTOBKU CTYJIEHTOB IO TEME: MOATOTOBKA K IPAKTUYECKUM U
71a00paTOPHBIM 3aHATHUAM, BbllosHeHUE /13, TecTupoBaHue B cCTEME OTKPBITOrO 00pa3oBaHus
openedu.ru/course/mipt/ GRAPHTH/?session=spring_2022.

Tema 5 IInanapnocmo u kpumepuii Kypamoeckozo.

Copepxanne Tembl: I[lmockuit rpad. Ilmanapusiii rpad.Teopema ®apu. Matpuua
UHIMJeHTHOCTU. MaTpunia cmexxHoctu [lpaBuiibHas packpacka rpaga. Popmyna OIitnepa.
XpomaThyecKkoe YMCIIo IIaHapHoro rpada. .

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMme, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: CTAaHJapTHAs, METO]] KOOTIEPAaTHBHOTO OOYy4EHUSI.

Busl camocTosTenbHON MOATOTOBKY CTYIEHTOB 110 TeME: MOATOTOBKA K MPAKTHUECKUM U
71a00paTOPHBIM 3aHATHUSM, BhIoHeHue /13, TecTupoBaHme B CHCTEME OTKPBITOrO 00pa30BaHHUS
openedu.ru/course/mipt/GRAPHTH/?session=spring_2022.

Tema 6 Ilapocouemanus. Teopema Xonna u Kenuea.

Copnepxanne tembl: JIBynonbHbli rpad. Teopema Kénura (xputepuil IBYHOIBHOCTH
rpaga). Benrepckuii anroputm Teopus Pamces. 3HakoMCTBa Cpe IECTH YEIOBEK .

@®opMbl 1 METOJbI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaH/JapTHAs!, METO/] KOOIIEPAaTUBHOI'O O0Y4EHUSI.

Bunbl camocToATENbHON NOATOTOBKYU CTYAEHTOB IO TEME: MTOATOTOBKA K MPAKTHYECKUM U
71a00paTOPHBIM 3aHATHUAM, BbionHeHue M/13, TectTupoBaHue B cCTEME OTKPBITOrO 00pa30BaHUs
openedu.ru/course/mipt/ GRAPHTH/?session=spring_2022.

Tema 7 dxcmpemanvras meopus 2paghos.



Conepxanne Tembl: Teopema Typana. Anamor Tteopembl Typana s rpadoB Ha
IJIOCKOCTH. TeopeMa o crpoce U MpeAsioKeHUH.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTHH: CTaHJapTHAs, METOJ KOOIIEPAaTUBHOTO O0yUYEHUSI.

BI/I[[BI CaMOCTOSITCIbHOM MMOATOTOBKHU CTYACHTOB ITIO TCME: ITOATOTOBKA K IMPAKTUYCCKUM U
7a00paTOpHbIM  3aHATUAM, BblmonHeHue WJI3, TecTupoBaHHMe B CUCTEME OTKPBITON
o0Opa3oBaTelbHOI m1aTGopmbl openedu:
https://openedu.ru/course/mipt/ GRAPHTH/?session=spring_2022.

Tema 8 Opuenmuposanuvle epagul.

Conepxanne Tembl: OpueHTUpoBaHHbIE Tpadbl. OCHOBHBIC MOHATUS M OIPEIEICHUSI.
Tunsl oprpados. MaTtpuunsie npenacraBieHus oprpadoB. HaxokIeHue CHIBHBIX KOMIIOHEHT.
ba3er u anTn6a3el. HezaBucuMble MHOXKECTBA BepIINH B oprpadax. JJoMHUHUpYIOIUE MHOKECTBA
BepirH B oprpadax.IlocienoBaTenbHOCTh COMIACOBAHHBIX METOK. AJITOPUTM TOMOJIOTHYECKON
cOpTHpOBKH. Marpuna goctmwkuMoctu oprpada. Harpyxennsiii rtpad. Omnpenenenue
KpaTtyaimmx MapmpyToB. Anroputm dioiga—Yopmiemia. OpueHTUPOBaHHBIN rpad Kak MOJIEIb
KOMITBIOTEPHOM CETH.

@opMbl U METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: CTaHJapTHAas, METOJ KOOIIEPAaTUBHOIO O0yUYEHHUSI.

Buabl camocToATeNnbHON NOATOTOBKU CTYJEHTOB IO TEME: MOATOTOBKA K MPAKTHYECKUM 1
71a00paTOPHBIM 3aHATHAM, BbinoiaHeHue MJI3, nekuum B cHCTEME OTKPBITOrOo 00pa30BaHUS
openedu.ru/course/mipt/GRAPHTH/?session=spring_2022.

Tema 9 Illomoxu 6 cemsix.

Conepsxanne Tembl: Onpenenenue nmotoka. Jlemma o noroke. Teopema 0 MakCUMaJIbHOM
notoke. CrenctBus. CeTu ¢ HECKOIbKMMH UCTOYHUKAMU U cToKaMu. Teopema o uupkynsiuun HO.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAas, METOJ KOOIIEPAaTUBHOTO O0yUYEHHUSI.

Buapl camocTosiTeNbHON MOATOTOBKY CTYAEHTOB 10 TEME: MOJATOTOBKA K MPAKTUYECKUM U
1ab0opaTOpHBIM 3aHATHSAM, BeionHeHue 13, TecTupoBanue B cucreMe OTKpbITOro opendu.ru.

5 Meroauveckne YyKazaHusl AJds1 OOYyYAKOIIMXCH MO M3YYEHHI0 M PpPeau3alnuu
AMCUUIIMHBI (MOIYJIs1)

5.1 MerToanyeckue peKOMEHIAIMHM O0YYalOIIMMCH MO0 W3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrneyeHNI0 CAMOCTOAITEILHOM PadoThI

TeOpeTI/I‘leCKI/Iﬁ MaTCepHrall U3ydaCMbIX pPA3CIOB ,Z[PICerTHOP'I MaTe€MaTHKNU H3JI0KCEH B
y4eOHHMKaX CIHCKa OCHOBHOM JIUTEPATYPHI.

Tema “Teopuss rpadoB" MOryr OBITH H3Y4YEHbl C HCHOJB30BAHHUEM OTKPBITHIX
o0pa3oBaTeNbHbIX I1aTHOpM

stepik https://stepik.org/course/126/info

u openedu: https://openedu.ru/course/mipt/GRAPHTH/?session=spring_2022

5.2 OcobeHHocTn opraHu3anmuu OOYYeHHUs] MJIA JHI ¢ OrPAHMYEHHBLIMH BO3MOKHOCTAMH
310POBbsI U HHBAJTUI0B

[Tpu HeoOxonMMOCTH 00YYaIOIIMMCS U3 YHCIIA JIUI] C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMU
3I0POBbSI 1 MHBAIUIOB (I10 3asiBICHHIO O0OYUAIOIIErocs) MPEI0CTaBIsAeTCs yueOHas
uH(pOopMalus B JOCTYNHBIX (pOpMax ¢ y4eTOM MX UHAUBUAYAIbHBIX NCUXO(PU3UUECKUX
0COOEHHOCTEIA:


https://openedu.ru/course/mipt/GRAPHTH/?session=spring_2022

- JUIS TUI] C HApYIICHUSIMU 3pEHUS: B IeUaTHOH (popMe yBenndeHHbIM mpupToM; B popme
JNEKTPOHHOTO  JOKYMEHTAa; VMHIVBUAYaJIbHbIE KOHCYJIbTallu{ c IIPUBJICYEHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- 17151 JIMLL C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 31EeKTPOHHOTO TIOKYMEHTA;
VWHJVBHIyaJIbHbIC KOHCYJIbTAlMM C IIPUBJICYCHHEM CYpPIAOIEPEBONYUKA; WHIUBUIyAJIbHbBIC
3aJaHusl, KOHCYJIBTAllUU U JIp.

- IUTs1 JTUI] C HApYLICHUSIMU OTIOPHO-JIBUTATEIILHOTO allliapaTa: B eyaTHoi opme; B hopme
3JIEKTPOHHOIO JOKYMEHTA; UHAUBHUYAJIbHBIC 3a1aHNsA, KOHCYJIbTALMU U JP.

6 ®oHT OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUN TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBHE HUX MEPCOHAIBHBIX JOCTIDKCHHH IUIAHUPYEMBIM pe3yibTaTaM OOYy4YeHHS IO
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33aJaHUS,
METOJIMYECKHE MaTepHabl, ONpPEeIIOINe IPOLEIyphl OLCHUBAHHUA 3HAaHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [T OLICHKH 3HAHUH, YMEHUH, HABBIKOB
U XapaKkTepusymomme odTanbl (opMHpOBaHHMS KOMIICTEHIMH B  MPOLECCE OCBOCHHS
00pa3oBaTenbHON MPOrpamMMmBel, TipeAcTaBieHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMILIMHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. Tamxos, C.b. JluckperHas MaTeMaThKa : y4eOHHK M MPAKTHKYM Ui BY30B /
C. b. I'amkos, A. b. ®ponos. — 4-e u3z., nepepad. u gon. — Mocksa : U3narensctBo FOpaiit,
2025. — 530c.— (Bwiciee oOpa3oBanue). — ISBN 978-5-534-17718-3. — Tekcr
aNekTpoHHbIW  //  OOpasoBarenbHas  miatdpopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/560607 (nara obpamenus: 01.09.2025).

2. CynomaroB, C. B. JluckpeTHas MaTeMaTHKa : YYeOHHUK M MPAKTUKYM JUIsS BY30B /
C. B. Cynonnaros, E. B. OBunHHMKOBa. — 5-€ u3A., ucnp. U pon. — Mocksa : W3narenscTBo
FOpaiit, 2024. — 279 c. — (Beicuiee o6paszoBanue). — ISBN 978-5-534-00871-5. — Texkcr
anekTpoHHsld  //  OOpazoBarenpHass  miatpopma  FOpaittr  [caiit]. —  URL:
https://urait.ru/bcode/535805 (nata obpamenus: 12.03.2025).

7.2  /lononnumenvnasa numepamypa

1. Tamkos C. b., ®ponos A. b. ITUCKPETHAA MATEMATUKA 3-e u3a., uctp. 1 AOI.
Y4eOHUK U TPaKTUKyM JJs BY30B [DnekTpoHHBIH pecypc] , 2021 - 483 - Pexxum mocryma:
https://urait.ru/book/diskretnaya-matematika-469349

2. JluckpeTHas MaTeMaTHKa. YTIyOJICHHBIH Kypc : Y4eOHUK [DNeKTpOHHBINA pecypc] :
KVYPC, 2020 - 280 - Pexxum noctyna: https://znanium.com/catalog/document?id=343807

3. Jlekmuu 10 JUCKPETHOH MareMatuke : yueOHuk : [16+] / M. H. Bsbrid,
B. B. Ilononbckuii, A. A. PybuoB [u ap.]. — MockBa : U3narenbckuii qom Beicmiel mkomsi
skoHOMUKH, 2021. — 496 c. : wi. — (YueOuuku Briciiel mkoasl 5)KOHOMHKH). — Pexxum goctyna:
no moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=615644 (nata oOpamieHus:
02.09.2025). — bubauorp. B kH. — ISBN 978-5-7598-1782-6 (B nep.). — ISBN 978-5-7598-2212-7
(e-book). — DOI 10.17323/978-5-7598-1782-6. — TekcT : 31EKTPOHHBIIA.

4. Hwuxwmeukna A. II. JJUCKPETHAS MATEMATUKA W JIUCKPETHBIE
CUCTEMBI YITPABJIEHUS 2-e u3a., ucnp. u gom. YuedHoe nocoOue /ist By30B [ DIeKTPOHHBIN
pecypc], 2021 - 298 - Peskum goctyma: https://urait.ru/book/diskretnaya-matematika-i-diskretnye-
sistemy-upravleniya-474752



5. TMax B. I JUCKPETHASI MATEMATHUKA: TEOPUSA MHOXECTB U
KOMBHUHATOPHBIN AHAJIM3. CBOPHUK 3AJIAY. VYuebHoe mnocobue mis BY30B
[DnexTponHbii pecypc] , 2021 - 235 - Pexum npoctyma: https://urait.ru/book/diskretnaya-
matematika-teoriya-mnozhestv-i-kombinatornyy-analiz-sbornik-zadach-471960

6. CynomnaroB C. B., OBunnnukoBa E. B. IUCKPETHASI MATEMATUKA 5-¢ u3n.,
UCIIP. W JIOT. YYEOHHMK M MPAKTUKYM ISl BYy30B [DIeKTpoHHBINA pecype] , 2021 - 279 - Pexxum
noctyna: https://urait.ru/book/diskretnaya-matematika-468700

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KIIouas npogeccuonanbHvle 0a3vl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCmMU):

1. O6pasoparenshas miatpopma "FOPAIT"

2. Owmenpuenko A. OcHoBsl Teopuu rpadoB https://stepik.org/course/126/info

3. DOmnektponHas Oubmmuoreunas cucrema ZNANIUM.COM - Pexum pgocryna:
https://znanium.com/

4. DnextponHo-oubnmuoreunas cucrtema "YHUBEPCUTETCKAS BUBIIMOTEKA
OHJIAH"

5. DNeKTpoHHO-OMOMMOTeUHast cuctema uzaarenbcrBa "HOpait" - Pexxum nmocryma:
https://urait.ru/

6. Open Academic Journals Index (OAJI). [Ipodeccronanbnas 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

7. Ilpesunenrtckass OuOmmoreka wuM. b.H.Enpuuna (6a3a [JaHHBIX —Pa3iIMYHBIX
npodeccuoHanpHbIx obnacteit) - Pexxum noctyna: https://www.prlib.ru/

8. Hudopmanmonno-cripaBounas cucrema "KoncympranTt Ilmoc" - Pexum moctyna:
http://www.consultant.ru/

8 MarepuajibHO-TeXHHYECKOe olOecrnedeHHe IHCHUIUIMHBI (MOAYJIsI) WU IepevyeHb
HHPOPMAIMOHHBIX TEXHOJIOTHi, UCNOJIb3yeMbIX IPH OCYLIeCTBJIEHHH 00pa30BaTEJIbHOIO
npouecca 1no AUCHUILINHE (MOYJII0), BKJIOYAs NepeYeHb IPOrpaMMHOIo odecrievyeHust

OcHOBHOE 000pYIOBaHUE:

e MynbsTumenuiinas Tpubyna E-Station S

o MynprumenunitHeiii  kKoMriekT Ne2 B cocraBe:mpoektop Casio XJ-M146,5xpan
180*180,kpemnieHne noToI0uHOE

e Hactennslii mxad s yeunurens 3syka Krauler GPC-66512

e O0naunbIii MmonuTop 23" LG CAV42K

e O0naunbiii MonuTop LG Electronics uepHslii +ki1aBuaTypa+mbliib

e [Ipoextop Ne 1Epson EB-480

e [Ipoextop SONY VPL-FX500L (6e3 o0bexTHBa)

e CereBoii MonuTop:Hynesoii kiment Samsung SyncMaster NC240

e CricremMa ayIMOBH3YyaIBHOTO MPEICTABICHUS HH(POPMAIHH

IIporpaMmmHOE 0O€ECIIEUEHHE:

e Microsoft Windows XP Professional Russian
o Python
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