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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynnpoBka koMIeTeHIn

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS

KOMIICTCHIIUHN

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

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciIyvae, eCiIM MOoITydYeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHBI IOJIOKUTEIbHO (JMana3oH KpUTEpHUEB
OLICHUBAHUSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBICTBOPUTEIBHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTcTBUS IOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS IIJIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHs

Tabnuia 3anosiHgeTcs B COOTBETCTBUU C pazaenaoMm 1 Paboueil mporpaMmbl TUCHUILIUHb

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Tabnuna 3 — [lepeueHb OLIEHOYHBIX CPEACTB MO TUCIUILUIMHE (MOYJIIIO)

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.
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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
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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,
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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) cpaBeIMBO B CIIy4ae, 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, €CJIH OH BEPHO BBITIOJIHIIIA 3aaHHS 110 YKa3aHHOU TeMe, OH JIMIHO

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 3aaHUS 110 yKa3aHHOU TeMe, OH JIMIHO

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)

PesyneTaTel 00y4eHus M0 TUCTIUTUTHHE
Kon u Konu
OPMYJIHPOBKA
Hassanne OIIOIT dopMyaHpoBKa Q)Hinglcafopa Kon
BO, cokpaienHoe
KOMTICTEHIIHH JOCTHKCHUS pe3yib ®DopmynupoBKa pe3ynbraTa
KOMIICTCHI[UU
TaTa
09.03.02 OIIK-1 : Cnocoben OIIK-1.1B: PI1 3HaHHE | OCHOBHBIX 3aKOHOB
«HbOpMAIHOHHEIC | IPUMEHSTH OGmnamaet TUCKPETHOM
CHCTEMBI U €CTeCTBCHHOHAYYHBIC | MaTeMaTHYECKOU MaTeMaTUKH
TEXHOJIOT U 1 OOIIeNH)KEHEPHBIE KyJbTYypOHl U P12 HaBrik | ncnosp3oBaTh
(b-HC) 3HAHUS, METO/IbI CUCTEMHBIM OCHOBHEI€E 3aKOHBI
MaTeMaTHYECKOTO MBIIICHUEM, JIHUCIUILINHEBL B
aHajau3a u MO3BOJISIOIIMMH B npodeCCHOHATBHOM
MOJICTTUPOBAHUS, npoQeCcCHOHATBHOM JIEATENLHOCTH,
TEOPETUIECKOTO U JIeATEeIIbHOCTH PUMEHSITH
9KCIEPUMEHTAIBEHOTO | UCTIONB30BaTh MaTeMaTHYECKHE
HCCIICOBaHUS B MaTeMaTHYECKUE METOJIbI TP PEIICHUH
pogeCCHOHATBHOM METO/IbI K po¢heCCHOHATBHBIX
JIeATEILHOCTH WHCTPYMEHTHI IS 3a7a4
NpOBEACHUA P13 VMenue | UCIOJB30BaHUS
KPUTHYCCKOI'O METOJIOB IIOCTPOEHHUS
aHainu3a CHTYyallui, MaTeMaTHYECKHX
MOJICINPOBaHUSA U Mojienen
NpOrHO3UPOBAHUA po¢heCCHOHATBHBIX
pasBuTHA 3a7a4 u
NpoLeccoB 1 cojepKaTeIbHON
SABJICHUH UHTEPIPETALHH
MOJTy4YE€HHBIX
pEe3yJIbTaTOB

B nmponecce OCBOCHUA OUCHUINIMHBI PEIHAOTCA 3aJa4d BOCIIMTAHUA TAPMOHUYHO
paSBPITOfI, HanI/IOTI/I‘IHOI\/'I n conuaJibHO OTBETCTBEHHOM JHMYHOCTH Ha OCHOBE TPpAaAUIIUOHHBIX



POCCHICKHX TyXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, NIPEACTaBICHHBIC
B TaOnuite 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnurareabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

DopMuUpoBaHMe TPAKIAHCKONA MO3MLMH U ATPUOTH3MA

CDOpMI/IpOBaHI/Ie YYBCTBaA rop0CTHU 3a

nocTkenns Poccun Kuzun BHuUMaTEIbHOCTD K J€TalsIM

®opMHrpoBaHNe TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH

®DopMupoBaHUE OTBETCTBEHHOTO

Co3unmaTensHBIN TPy CrcTeMHOE MBIIIUICHUE
OTHOILICHUSA K TPYLY

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHMs U KYJIbTYPbl MbILIJICHUS

Pa3BuTre nmo3HaBaTeIbHOTO HUHTEpECa 1

Konnextusuzm UyBCTBO KOJIEKTUBUA3MA
CTPEMJICHUS K 3HAHUAM

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

PasBurne ymenus 3 QpekTuBHO 00mAaThCs

CozupaTenbHblil TPy OTBETCTBEHHOCTD
U COTpYIHUYATH

2 Mecto gucuuniaunbl (MoayJsi) B crpykrype OIIOIT

Huctunnuna «JluckpeTHass MaTeMaTHKa» OTHOCHUTCS K 00si3arenbHOM yactu Onoka 1
TUCIUIUIMH ydyeOHOro TuiaHa HampaBieHus «HbopMallmoHHbIE CUCTEMBI U TEXHOJIOTHU.
N3yuenne nucuuruimnbl «JlUCKpeTHAs MaTEMaTHKay HE 00513aTeNIbHO TpeOyeT MpeABapUTEILHOTO
W3YYEHHUS JAPYTUX JUCUUIUIMH. B TO ke BpeMs JaHHAs JUCIHILINHA SIBISIETCS OCHOBON MHOTHX
JIPYTUX JTUCHUIUIMH TEXHUYECKOTO, SKOHOMHYECKOTO M Jake TYMAaHMTApHOTO IMKJIOB U
MPAKTUYECKH BCEX JUCIUIUIMH MaTEMaTHUECKOTO KA

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0veM aucHUIUIMHBL (MOJYJs) B 3a4eTHBIX EAMHUIAX C YKa3aHHEM KOJIMYeCTBa
aKaJeMHYECKHX YacoB, BBIJIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0miast TPy 10€MKOCTh JUCITUTITUHBI

Tpyzo- O0BbeM KOHTaKTHOH paboTHI (Jac)
Cemectp €MKOCTh
(0D0)
Hassanue OITIOIT g)60 P “ﬁ Yactb WA A opHa Breayu- CPC ‘folz\f
BO o VIl Kype yauTopHas ropnas T
(3P0, B.E) Bcero Taluu
0300) nek. | mpak. | mab. | ITA | KCP
09.03.02
M“q’c‘fc“;zﬁ‘:l"ﬁm"e 00 | BLB 2 4 73 | 18| 36 | 18| 1 o | nn 13
TCXHOJIOTUH




HudpopmanrioHHbie

09.03.02

O0D0O
CHCTEMBI U

TECXHOJIOTUHU

bl.b

55

18 0 36 1 0 89 €]

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

4 CTpyKTypa U co/iepKaHue U CUMILTHHBI (MO1YJIs1)

TemaTuyeckuil miiaH, OTpakarOUIMN COAEpX)aHUE TUCUUIUIMHBI (TIEpeueHb pa3/iesioB U
TeM), CTPYKTYPUPOBAHHOE 110 BUJIaM Y4E€OHBIX 3aHATHI C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IIaHOM, MpHUBeieH B Tabmuie 3.1
Tabmuma 3.1 — Pa3aensl mucuuinHbl (MOIyIs), BUIbI y4eOHOH NEATeIbHOCTH U (POPMBI
TeKymero Koutpodis s OPO

Kon pe- Koin-Bo uyacoB, oTBeicHHOE Dopma
Ne HazBanue Tembl 3yJIbTaTa Ha Tex eropKOHT otst
obyuennst | Jlex | Mpaxr [ Jla6 | CPC i P
1 cemecTp
Meron 3 PIII.
1 | maremarudeckoi PI2, P13 1 2 5 MOJIrOTOBKA K MPAaKTHUECKUM 3aHATUAM, BeimonHeHue M/J13
WHAYKIUU ’
Bysnesbr gy u P11, rpyImnoBoe mpakTudeckoe 3aganue Nel, cobecenoBanue,
2 | moruka 2 6 3
. P12, P13 KOHTpOJIbHas pabora Ne 1.
BBICKa3bIBAHUH
Hopmanbusie u
3 | cosepuienrre PA1, 2 4 7 rpyIIoBoe npaxktudeckoe 3ananue Nel, cobecenoBanue,
HOopMasbHBIe popmbr | PJ12, PJI3 MOJITOTOBKA K KOHTPOJIbHOU padote No 2.
OyJeBbIX QyHKIHH
4 Tomsoms! PAL, 2 2 3 rpyIIoBOE MpakTHyeckoe 3ananue Ne2, cobeceioBaHme
Kerankuna PJI2, PII3 14 P A 4 a
BBenenue B Teopuio P11,
5 MHOKECTE PJI2. PI3 2 2 3 rpyIoBoe npaktuyeckoe 3aganue Ne3, cobeceqoBanue
6 beckoneunsie P11, 2 4 6 TecT KOMIBIOTEPHBIX python mporpamm J1aGopaTOpHBIX padoT,
MHOXECTBA. P12, P13 TecT B cucteMe Moodle
OTto0pakeHus, Pl
7 | oTHOWIEHMS, PI2 P}B 2 4 3 TpyImnoBoe npakTudeckoe 3aganne Ned, cobeceoBanme
NIPEIUKATEI. >
P11, Tect koMnbroTepHBIX python nporpamm 1labopaTopHsIX paboT,
8 | KomGunaropuka P12, P/13 2 4 6 TecT B cucteme Moodle
Popmyna N P11, Tect koMnbIoTepHBIX python mporpamm J1abopaTopHsIX paboT,
9 | BxroueHmit n 2 4 7
N P2, P13 TecT B cucteme Moodle
HCKITFOUSHUH
10 DJeMeHThI TeOpUU P11, 1 4 8 KOHTpOJbHas padota Ne 6, TecT KOMIBIOTEPHBIX python
AJITOPUTMOB. P/12, P13 porpamMMm JabopaTopHbBIX paboT, TecT B cucteMe Moodle
2 cemMecTp
Tomstre rpadpa 1 PIII, Tect KOMIBIOTEPHBIX python mporpamm 1abopaTOpHBIX padoT,
1 BeUTs Tpados I, P13 2 0 8 TECT B CHCTEME OTKPBITOT0 00pa30BaHHs
P ’ openedu.ru/course/mipt/ GRAPHTH/?session=spring_2022
Teopus
73] RO S—— P11, 2 0 8 Tect koMnbIOTEpHBIX python nporpamm 1abopaTopHsIX pabor,
rpadios P12, P13 TECT B CHUCTEME OTKPBITOTO 00pa3oBaHus openedu.ru
SKBHBATCHTHELE TecT KOMIBIOTEPHBIX pytvhon porpaMm na(iopaTOpHHx pabor,
PA1, TECT B CHCTEME OTKPBITOI 00pa3oBaTeibHOM MIaTPOPMBI
3 | ompenenenus 2 0 8 .
eDOBLCE P12, PL13 openedu:
e https://openedu.ru/course/mipt/GRAPHTH/?session=spring_20:
®Dopmyna s gncia PIII Tect xoMbIoTepHEIX python mporpamm abopaTopHbIX paboT,
4 | YHHOUKIAYECKUX PI2 P’JB 2 0 8 TECT B CHCTEME OTKPHITOTO 00pa30BaHUs
rpacoB. i openedu.ru/course/mipt/GRAPHTH/?session=spring_2022
[TnanapHoCTh U on Tect koMnbloTepHBIX python mporpamm 1abopaTopHsIX paboT,
5 | xpurepuit P2 P’ZB 2 0 10 | Tect B cHCTEMe OTKPBHITOrO 00pa3oBaHUs
Kyparosckoro i openedu.ru/course/mipt/GRAPHTH/?session=spring_2022
[Mapocoueranus. Pl Tect xoMbIoTepHEIX python mporpamm abopaTopHbIX paboT,
6 | Teopema Xomna u PI2 P’)B 2 0 20 | Tect B cHCTEME OTKPBITOTO 00pa30BaHUs
Kenura. i openedu.ru/course/mipt/GRAPHTH/?session=spring_2022




Tect KOMIBIOTEPHBIX python nporpamMm abopaTopHbIX padorT,
7 DKcTpeMalibHas P11, 2 0 4 8 TECT B CHCTEME OTKPHITOH 00pa30BaTeIbHOM MIaTPOPMBI
Teopus rpados. PJ12, P13 openedu:
https://openedu.ru/course/mipt/GRAPHTH/?session=spring_20:
OpueHTHPOBaHHBIE P11,
8 rpadh. PJI2, PI3 2 0 4 13 | Tecr kommbrOTepHBIX python mporpaMm 1abopaTopHbIX padoT.
9 | IloToxu B ceTsix. P I[PZZ[II’iZB 2 0 4 6 Tect xoMnbrOTepHEIX python porpamm 1abopaTopHBIX paboT.
Htoro no tadsmue 36 36 54 | 140

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) ajas ODO

1 cemecTp

Tema 1 Memoo mamemamuyeckou uUHOYKYUU.

Copnepxanne Tembl: Cranpaptasli MMU. Bossparueiii MMMU. Hepasenctso Komu-
bynskosckoro. HepaBenctBo Koiu.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, NMPUMEHsSEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTHH: CTaHJapTHasl.

Bunel camocTosITeNbHOM MOATOTOBKU CTYJIEHTOB IO TEME: MHAWBUYaJIbHOE JIOMAIIHEE
3aJlaHue.

Tema 2 Bynegvl pyHKyuu u 102UKa 8b1CKA3bIBAHUIL.

Conepsxanue TeMbl: byneBbl (yHKIIMH U JTOTHKA BRICKa3bIBaHUH. Jlornueckue onepaiuu u
OCHOBHBIC JIOTHYECKHE TOXICCTBA. ITonsTHEe BBICKA3BIBAHMUS. BYJ'ICBI)I (by'HKIII/H/I OcHOBHBIE
JOTUYecKue omepanuu. TaOiauibl WCTUHHOCTH. PaBHOCHIBbHBIE (paBHbBIE) BBICKA3bIBAHUS.
OCHOBHBIE JIOTHYECKHE TOXK/IECTBA (3aKOHBI). Jl0Ka3aTenbcTBa TOXIECTB.

@®opmBl U METONBI NPOBENCHHS 3aHATHH IO TeMe, NMPHUMEHsIEeMble 00pa30oBaTEIbHBIC
TCXHOJIOTHUHU: CTaHAapTHaA, METO KOOIICPATUBHOI'O O6quHHﬂ.

Bunpl camocTosTebHON MOJATOTOBKH CTYIEHTOB IO TeMe: TecT B moodle, moaroroBka K
IIPAKTUYECKON pabore.

Tema 3 Hopmanvhvle u cogepuiennbvle HOpMabHble hopMbl OY1eablx QYHKYUIL.

Copmepxannie Tembl: OnemeHTapHble KOHBbIOHKIMA (DK) wu auswtonkuus (D).
Omnpenenenne JJH® u KH®. Teopemsr o JJH® u KH®. [TonHbie smeMeHTapHbIe KOHBIOHKITUS
(IT9K) n nuzsronkius (I19]]). Onpenenenne CJITH® u CKH®. Teopemst 0 CJITH® u CKHO.

@opMbl ¥ METOABI MPOBEICHUS 3aHATHH IO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTHH: CTaHAApTHAs.

Bunpl camocTosTensHON MOATOTOBKH CTYACHTOB IO TeMe: TecT B moodle, moaroroska k
NpaKkTUYecKoil pabdoTe.

Tema 4 Ionunomwvl JKecankuna.

Conepxxanne tembl: CrnoxxeHue 1mo moayito 2. OnpeneneHue MHorowieHa JKeramkuHa.
Teopema o nonuHome XKerankuna. [IpuBenenue k MHOrouwieHy JKeraikuHa.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAsl, METOJ KOOTIEPATUBHOTO O0yUYEHHUSI.

BuJtbl caMOCTOSATEIBHOM MMOJATOTOBKHU CTYICHTOB 110 TEME: ITOJATOTOBKA K MPAKTUICCKUM H
n1abopaToOpHBIM 3aHATHSM, BeionHeHue /3, TectupoBanue B cucreme Moodle.

Tema 5 Bseoenue 6 meopuio MHONMCECMS.

Conepxanne Tembl: [loHarne MHOXkecTBa. OCHOBHBIE OINPENECICHUS, TEPMHHOJIOTHA.
OcCHOBHBIE TEOPETHKO-MHOXECTBEHHbIE omepanuu. Kpyru Oiinepa (aumarpammbl Benna).
OCHOBHBIE TEOPETUKO-MHOXKECTBEHHBIC TOXK/IECTBAa. bynean (cTernensr) MHOXKeCTBa. JlekapTOBHI
MpOMU3BEJACHUs. J[eKapToBa CTEIEHb.



@opMBI ¥ METOJBI TPOBEACHHS 3aHIATUN 1O TeMe, MpPUMEHSeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAas, METOJ KOOIIEPaTUBHOTO O0yUYEHHUSI.

Bubl camocToATenbHOM MOATOTOBKU CTYJIEHTOB O TeME: MOATOTOBKA K MPAKTHUYECKUM 1
1ab0paTOPHBIM 3aHATHAM, BeinojgHeHne U/13, rectupoBanue B cucteme Moodle.

Tema 6 beckoneunvle MHOJCECMBA.

Conepxxanne Tembl: beckoHeunble MHOXecTBa. (CueTHble MHOXeECTBAa. HecueTHbie
MHO>KecTBa. Jloka3aTeNbCTBO CYIIECTBOBAHUS MHOKECTB, MOIIIHOCTh KOTOPBIX OOJIbIIE 33 JaHHOM.
Teopema Kantopa-bepureiina..

@opMbl 1 METOJbI NPOBEACHHS 3aHITUNA MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHAapTHAasl, METOJI KOOIIEPATUBHOTO O0YUYECHUSI.

Bunbel camocTosTenbHON MOATOTOBKY CTYACHTOB IO TEME: MOATOTOBKA K MPAKTUYECKUM U
nabopaTopHBIM 3aHATUSM, BeioNHeHUEe M]3, TectupoBanue B cucreme Moodle.

Tema 7 Omobpasicenus, omHOWeHUs], NPEOUKAMDL.

Conepxxanne Ttembl: [lpenukarel. IlonsitTue n-mMectHoro mnpenukata. (OCHOBHBIE
onpezenenus, TepmuHosorus. O0paruble npeaukarsl. Cyneprno3unus oTHomeHuid. OTHOIIEHNE
SKBUBaJIIEHTHOCTU. OTHOIIeHUEe mopsanka. YacTuyHo ymopsaoueHHble MHOXkecTBa (UYM).
Jluneitao ynopsmoueHHbie MHOKecTBa (JIYM). Jlekcukorpaduueckuii MopsiIokK.

@opMbl U METOJIBI MPOBEICHHS 3aHIATUN MO TeMe, MPUMEHSEMbIe 00pa3oBaTElbHBIC
TEXHOJIOTHH: CTaHJapTHAas, METOJ KOOIIEPAaTUBHOIO O0yUYEHHUSI.

Buabl camocToATeNnbHOM NOATOTOBKU CTYJEHTOB IO TEME: MOATOTOBKA K MPAKTHYECKUM U
nabopaTOpHBIM 3aHATHAM, BeinoaHeHne N/13, rectupoBanue B cucteme Moodle.

Tema 8 Kombunamopuxa.

ConeprxaHue TeMbl: DJIeMEHTbl KOMOMHATOPUKU. OCHOBHBIE IPUHIUITBI KOMOMHATOPUKHY.
[TepecranoBku, pazMenienus, couetanus. CBoiictBa coueranuil. IlepectaHOBKY ¢ MOBTOPEHUSAMU,
pa3MelIeHNs] ¢ IOBTOPEHUAMH, COUYETaHus ¢ MoBTOpeHussMu. bunom HeroToHa, cnenctaus.

@®opMBl U METOJbl IPOBEIACHUS 3aHITUH 1O TeMe, NpUMEHSEMble 00pa30BaTEIbHbIC
TEXHOJIOTUH: CTaH/apTHAsi, METOJ] KOOIIEpAaTUBHOTO 00y4EHUS.

Bunbl camocTOATENBHON OATOTOBKYU CTYJAEHTOB 110 TEME: IMTOATOTOBKA K MPAKTUYECKUM U
71a00paTOpHBIM 3aHATUAM, BbinonHenue M/13, rectupoBanue B cucteme Moodle.

Tema 9 @opmyna exknoueHull U UCKIIOYEHUU.

Conepxxanne Tembpl: DopMmyna BKIIOYEHUN W HUCKIoueHUU. Dopmyrna BKIIOYEHUN H
VCKJIIOUEHUH JUIsl IBYX MHOeCTB. becnopsaku. Yucna CtupnuHra BTOporo poja.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaH/apTHAs!, METOJ] KOOIIEpaTUBHOIO 00y4EHUS.

Bunel camocTosTeNnbHOM MOATOTOBKH CTYJAEHTOB IO TEME: MOAT0TOBKA K JIaOOpaTOPHBIM
3aHATUAM, BhionHenue NJ13, rectupoBanue B cucteme Moodle.

Tema 10 Dnemenmuvl meopuu aneopummos.

Copepxanuve TeMmbl: BplunciuMbple QyHKUMM W alnropuTMmbl. [IOHATHS NPUMUTHBHO-
PEKYPCHUBHOM U 4aCTHYHO-pEKYpCcUBHOM (pyHKImit. Mammna Teiopunra. HopManbHbIi anroputv
Mapxkosa. Anroputmel Konmoroposa, JIssmyHoBa. AropuTMU4eCcKl Hepa3pemMble poOIeMBbl.

@opMbl U METOABI IMPOBEACHUS 3aHATUH MO TeMe, MpUMEHseMble 00pa30BaTENIbHBIC
TEXHOJIOTHH: CTaHJapTHAasi, METOJ KOOIIEPaTUBHOTO O0yUYEHHUSI.

Bunbl caMmoCTOATENBHON TOATOTOBKYU CTYAEHTOB I10 TEME: ITOATOTOBKA K IIPAKTUYECKUM U
nabopaTOpHBIM 3aHITHAM, BeioiaHeHne N/13, tectupoBanue B cucteme Moodle.

2 cemecTp
Tema 1 llonamue epagha u 6udvl epagos.



Conepxanne Ttembl: Knaccuduxanus rpada mo crpykrype. MapumipyTel B Tpadax.
Ces3Hocth B rpadax. Omeparuu Han rpadamu. Pasznuynbsie npumeHeHuss rpadoB: OT
Kenurcoepckux moctos 10 MaTepHera CBA3HOCTH rpada, moarpadsl U CTENEHb BEPIINHBL

@®opmBl U METOABI TPOBEACHHS 3aHATHH IO TeMe, NMpHMEHsIeMble 00pa3oBaTENbHBIC
TEXHOJIOTUH: CTAaHJAPTHAs!, METOJ] KOOTIEPATUBHOTO 00Yy4EHUSI.

Bunpl camocTosiTenbHON TOATOTOBKY CTYACHTOB TI0 TEME: MOATOTOBKA K IPAKTHYECKUM U
n1ab0paTOPHEIM 3aHATHSM, BeioHEeHUE M]3, TecTupoBanue B cucreme openedu.

Tema 2 Teopus neopuenmupoanHwix epagpos.

Coneprxkanue TeMbl: CBI3HOCTh HeorpadoB. MUHUMAIbHBIC MApIIPYThI B CBA3HOM Tpade.
Anroputmsl noucka. Anroputm Jlelikctpel. Anroput™m bennmana -dopra. .

@®opMbl U METOHBI MPOBEACHHS 3AHATHA MO TeMe, MPHUMEHsIeMble 00pa30BaTE/IbHBIC
TEXHOJIOTHH: CTAH/IAPTHAs, METO/] KOOIIEPATHBHOTO O0YYICHHSI.

Buibl caMoCTOSITENIbHOM MTOATOTOBKU CTYJACHTOB T10 TEME: MOJrOTOBKA K IMPAKTHYECKUM U
7TabopaTOPHBIM 3aHSTHUSIM, BbIONHEeHHe M]3, TecTupoBaHHe B CHCTEME B CHCTEME OTKPBITOTO
obpasoBanus openedu.ru/course/mipt/GRAPHTH/?session=spring_2022.

Tema 3 Dxeusanenmuule onpedeiietus 0epesves.

Conepsxanue TeMbl: [lepeBbs. [lonsitue nepesa, neca. Coiicta nepeBbeB. [lepeuncienne
nepeBbeB: ko [Iprodepa u hopmyna Kanu. AnropuTmsl HOCTpOEHUSI OCTOBHOTO JiepeBa rpada. .

@opMbI U METOABI MPOBEACHUS 3aHATHUI O TeMe, NPUMEHseMble 00pa3oBaTEIbHBIC
TEXHOJIOTHH: CTaHJapTHAasi, METOJ KOOIIEPAaTUBHOTO O0yUYEHHUSI.

BI/I[[BI CaMOCTOSITCIILHOU IMMOATOTOBKH CTYACHTOB 11O TEMC: ITOATOTOBKA K IPAKTUYCCKHUM U
7abopaToOpHbIM  3aHATUAM, BblmonHeHue WJI3, TecTupoBaHME B CHCTEME OTKPBITOM
o0Opa3oBarenbHON 1aThOpMBI openedu:
https://openedu.ru/course/mipt/ GRAPHTH/?session=spring_2022.

Tema 4 @opmyna ons 4ucia YHUYUKIULECKUX 2paAgho8.

Conepxanne Tembr: @opMyna st Yucia YHUIUKIHYECKUX rpadoB. DHIEpOBBI IUKIIBI U
KpuTepui siniepoBocTy. ["ammiibToHOBbI WKL Kpurepuii /lupaka u kpurepuii XBarana .

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaH/apTHAs!, METOJ] KOOIIEpAaTUBHOT'O 00y4EHUS.

Bunbl camocToATENbHON OATOTOBKYM CTYJEHTOB IO TEME: MOATOTOBKA K IPAKTUYECKUM U
1a00paTOPHBIM 3aHATUAM, BbinonHeHue M/13, TectTupoBaHue B cCTEME OTKPBITOrO 00pa30BaHMs
openedu.ru/course/mipt/ GRAPHTH/?session=spring_2022.

Tema 5 Ilnanapnocmo u kpumepuu Kypamoeckoeo.

Conepxanue Ttemsl: Ilmockuii rpad. Ilnmanapusii rpad.Teopema dapu. Marpuna
WHIUIeHTHOCTH. MaTpuiia cmexHocTu IlpaBuibHast packpacka rpada. Popmymna Ditnepa.
XpomaTuyecKkoe YucIIo MiIaHapHoro rpada. .

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaH/apTHAs!, METO/] KOOIIEpAaTUBHOI'O 00y4EHUSI.

Bunbel camocTosTeNnbHON MOATOTOBKYU CTY/IEHTOB IO TEME: MOATOTOBKA K MPAKTUYECKUM U
71a00paTOPHBIM 3aHATHUSAM, BbinonHeHue M/13, TectTupoBaHue B cCTEME OTKPBITOrO 00pa30BaHUs
openedu.ru/course/mipt/GRAPHTH/?session=spring_2022.

Tema 6 Ilapocouemanus. Teopema Xonna u Kenuea.

Conepxxanne tembl: JBynonbHbiil rpad. Teopema Kénura (kpurepuil IBYJOIBHOCTH
rpada). Benrepckuit anroputm Teopust Pamces. 3HakoMcTBa cpesiy MIECTH YETTOBEK .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpUMEHseMble 00pazoBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHAas, METOJ KOONIEPATUBHOTO O0yUYEHUSI.



BI/I,Z[BI CaMOCTOSITCIILHOU NOATOTOBKU CTYACHTOB IO TCME: MOATOTOBKA K IMPAKTUYCCKUM U
71a00paTOPHBIM 3aHIATHAM, BeinofHeHue U3, TectupoBanre B cucTeMe OTKPHITOTO 00pa30BaHUS
openedu.ru/course/mipt/ GRAPHTH/?session=spring_2022.

Tema 7 Dxcmpemanvras meopus 2pagos.

Conepxxanne Tembl: Teopema Typana. Anamor Tteopembl Typana s rpadoB Ha
I10CcKOCTH. TeopeMa o crpoce U MpeAsIoKEHNH.

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: CTaHAapTHAsl, METO/I KOOIIEPATUBHOTO O0YUYEHUS.

Bunbl camocToATENbHOM NOATOTOBKY CTYJEHTOB IO TEME: MOATOTOBKA K MPAKTHYECKUM U
nabopaTOpHbIM ~ 3aHATUSM, BbinosHenne W3, TecTupoBaHne B CHUCTEME OTKPBITOU
o0OpasoBarenbHON m1aThOPMBI openedu:
https://openedu.ru/course/mipt/ GRAPHTH/?session=spring_2022.

Tema 8 Opuenmupogantvie epagol.

Copepxanne Tembl: OpueHTupoBaHHbe rpadbl. OCHOBHBIE MOHSATHS U OMPEICIICHUS.
Tumbr oprpadoB. Matpuunsie npencraBieHus: oprpados. HaxoxpaeHue CHIBHBIX KOMIIOHEHT.
ba3sl u antrba3sl. HezaBucumbie MHOXKECTBA BEPIIMH B oprpadax. JJoMUHUPYIOIIIE MHOKECTBA
BepmH B oprpadax.llociaenoBarebHOCTh COTIACOBAHHBIX METOK. AJITOPUTM TOHOJIOTHYECKON
copTupoBkH. Matpuna poctwxkumoctu oprpada. Harpyxkennsiii rpad. Omnpenenenue
Kparyamux MapuipytoB. AnroputM ®@rnoina—Yopmenia. OpueHTHPOBAHHBIN rpad Kak MOJENb
KOMIIBIOTEPHOMN CETH.

@opMbI U METOABI MPOBEACHUS 3aHATUH MO TeMe, MPUMEHsSEMble 00pa3oBaTEIbHBIE
TEXHOJIOTHH: CTaHJapTHAs, METOJ KOOIIEPAaTUBHOTO O0yUYEHHUSI.

Bunbl camocTosTeNbHON MOATOTOBKY CTY/IEHTOB 110 TEME: MOATOTOBKA K IPAKTUYECKUM U
1ab0paTOpHBIM 3aHATHAM, BbimoiaHeHwe WJI3, nmexkuuu B cHCTeMe OTKPBITOro 00pa3oBaHUA
openedu.ru/course/mipt/ GRAPHTH/?session=spring_2022.

Tema 9 Ilomoxu 6 cemsx.

Conepxanne Tembl: Onpenenenue noroka. Jlemma o noroke. TeopemMa 0 MakCUMaJIbHOM
notoke. CrnenctBusi. CeTu ¢ HECKOJIbKUMU HCTOYHUKAMU U CTOKaMHU. Teopema o nupkysiuun HO.

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

Bunbl camoCTOATENBHON TOATOTOBKU CTYAEHTOB 110 TEME: ITOATOTOBKA K IIPAKTUYECKUM U
1a00paTOPHBIM 3aHATHUAM, BhiosHeHUe 1J[3, TecTupoBanue B cucreMe OTKpbITOro opendu.ru.

5 Meroauyeckne ykKa3zaHusi sl OOYYAIOIIMXCH MO M3YYEHHI0 M PpPeaju3aluu
AUCHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH MO0 M3YYEHHI0 UCHMIUIMHBI M 10
00ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

TeopeTnyecknii MaTepuan HW3y4aeMbIX pPa3JeioB JUCKPETHOW MAaTeMaTHUKH H3JI0KEH B
yueOHUKaX CIHCKa OCHOBHOM JINTEPATYPHI.

Tema “Teopust rpadoB" MOryT OBITP HU3YYEHBI C HCIOJIB30BAHUEM OTKPBITHIX
o0pa3oBaTenbHbIX TIaTHOpM

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

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



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

5.2 OcobGennocTn OopraHm3anvm Oﬁy‘leﬂl/lﬂ Vi JiMI € OrpaHM4Y€HHBIMHM BO3MOKHOCTAMH
3A0POBbS U HHBAJIU/A0B

[Tpu HEOOXOMMMOCTH OOYJAIOIIUMCS U3 YHCIIA JIUI] C OTPAHHYEHHBIMUA BO3MOYKHOCTSIMU
3JI0POBBS U HHBAIHIOB (110 3asBJICHHUIO 00YYArOIIErocs) MPeI0CTaBIIsIeTCs yueOHas
uH(pOpMaIUs B JOCTYIMHBIX (pOpMax C yI€TOM MX UWHAUBUAYAIbHBIX ICUXO(PDU3HUECKUX
0COOEHHOCTEH:

- JUIS JIUII C HAPYIIEHUSIMU 3pEHHUS: B Ie4aTHOM popme yBenndeHHbIM MpudTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTA; WHMBUlyaJIbHbIC KOHCYJIbTAIIUU c MIPUBJICYCHUEM
TUdI0CYpIOTIEPEBOIUNKA; HHANBUAYAIbHbIC 331aHUS, KOHCYIbTAIMH U JP.

- JUIsL JIUIT C HAPYIICHUSIMU CITyXa: B TieyaTHOU hopMe; B (hopMe STEKTPOHHOTO JOKYMEHTA;
WHJIUBUlyaJIbHbIE KOHCYJbTAlUM C IPUBJICYCHHEM CYpPJONEPEBOIYMKA; WHIUBUYyAIbHbBIC
3a/1aHus], KOHCYJbTAllUU U Jp.

- 17151 JIUI] C HAPYILIEHUSIMU OMIOPHO-JIBUTATENILHOTO armapaTta: B ne4atHoii oopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; UHIUBUIyAJIbHBIC 33/IaHUsI, KOHCYJIbTAIIUU U JIP.

6 @oHa OLEHOYHBIX CPEACTB JIfl MPOBeIeHUs] TEKYIIero KOHTPOJISl M MPOMeKYTOYHOI
arrecTauMu 00y4aroIMXCcs M0 JUCUMILINHE (MOTYJIIO0)

B cootBerctBum c¢ tpeboBanusmu DPI'OC BO pans arrectanuu 0oOydaroImIUXCs Ha
COOTBETCTBUE HX IEPCOHAIBHBIX JIOCTIDKEHUH IUIAHUPYEMBIM pe3yJibTaTaM OOYYCHHS TIO
JTUCIUILIMHE (MOJIYJI0) CO3/1aHbl (JOH/IBI OLIEHOYHBIX CPEICTB. THUIMIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJIMYECKUE MaTepualibl, OINPEIACIAIONIME MNPOUEAYPhl OLUECHHUBAaHUS 3HAHWM, YMEHHUU H
HABBIKOB, & TAKXKE KPUTEPUH U MOKA3aTENU, HEOOXOANUMBIE JUISI OLIEHKH 3HAaHUH, yMEHUI, HAaBBIKOB
U XapakTepu3ymllnue dTanbl (HOPMHPOBAHWS KOMIICTCHIMHA B  MPOIECCE OCBOCHUS
00pasoBarebHOI MTPOrpamMMBbl, IpeAcTaBicHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE o0ecneyeHue TUCHMIINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. TamkoB, C.b. JluckperHas MaTeMaTHKa : y4eOHMK W TPAKTUKyM ISl BY30B /
C. b. Tl'amkoB, A. b. ®ponoB. — 4-e u3a., nepepad. u gon. — Mocksa : U3narensctBo FOpaiiT,
2025. — 530c.— (Bwicmmee oOpazoBanue). — ISBN 978-5-534-17718-3. — Tekcr
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/560607 (nara obpamenus: 18.06.2025).

2. Cynorutaros, C. B. JluckperHas MareMaTHKa : y4eOHHK M MPAKTHKYM Ui BY30B /
C. B. Cynonnaros, E. B. OBunHHMKOBa. — 5-€ u3A., ucnp. U non. — Mocksa : W3narenscTBo
FOpaiit, 2024. — 279 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-00871-5. — Tekcr :
anekTpoHHbld  //  OOpazoBatenpHass  miatdgopma  IOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/535805 (mara obpamenus: 12.03.2025).

7.2  Jlononnumenvnasa numepamypa

1. T'amxos C. b., ®ponos A. b. JUCKPETHAS MATEMATUKA 3-e u3a., ucnp. u Aom.
Y4eOHUK W TPaKTUKyM JJs BY30B [DNeKTpoHHBIH pecypc]| , 2021 - 483 - Pexxum mocryna:
https://urait.ru/book/diskretnaya-matematika-469349

2. JluckperHas MareMaTHKa. YTIIyOJIEHHBIA Kypc : Y4eOHHK [DIeKTpOHHBIN pecypc] :
KVYPC, 2020 - 280 - Pexxum noctyna: https://znanium.com/catalog/document?id=343807

3. Jlekmuu TI0 JUCKPETHOH MareMatuke : ydeOHuk : [16+] / M. H. Bsbrid,
B. B. Ilononbckuii, A. A. PyobuoB [u ap.]. — MockBa : U3narenbckuit 1om Bricmiel MIKOIBI



skoHOMHUKH, 2021. — 496 c. : un. — (YueOHuku Briciiei mkoapl SKOHOMHKH). — Pexum mpocTyma:
no moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=615644 (nata oOpareHus:
20.06.2025). — bu6smorp. B kH. — ISBN 978-5-7598-1782-6 (8 niep.). — ISBN 978-5-7598-2212-7
(e-book). — DOI 10.17323/978-5-7598-1782-6. — TeKCT : 3JCKTPOHHBIIA.

4. Huxumeukun A. 1. JUCKPETHAS MATEMATUKA W JJUCKPETHBIE
CUCTEMBI YIIPABJIEHUS 2-¢ u3a., ucnop. u gom. YaeOHoe nmocodue 11t By30B [ DIEKTPOHHBIN
pecypc], 2021 - 298 - Pesxxum noctyma: https://urait.ru/book/diskretnaya-matematika-i-diskretnye-
sistemy-upravleniya-474752

5. IMak B. TI. JUCKPETHAS MATEMATUKA: TEOPUA MHOXECTB WU
KOMBUHATOPHBII AHAJIN3. CBOPHHK 3AJTIAY. VYuyebHoe mocobue I 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 TPAKTUKYM ISl BYy30B [DaeKTpoHHBIA pecypc] , 2021 - 279 - Pexxum
noctyna: https://urait.ru/book/diskretnaya-matematika-468700

7.3 Pecypcel unghopmayuonno-menekommynuxayuounou cemu '""Hnmepnem',
6KII04an npogeccuonanvhovle 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPABOUHDIE
cucmemul (npu HeoOX00UMOCmUL):

1. O6pasoparenshas miarpopma "FOPANT"

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

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

4. DnextponHo-oubmuoreunas cucrema "YHUBEPCUTETCKAS BUBJIMOTEKA
OHJIANIH"

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

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

7. Ilpesunenrtckas OuOmmoreka wuM. b.H.Empnuna (6a3a [OaHHBIX —pa3IUYHBIX
npodeccnoHaIbHbIX 00nacTeil) - Pexxum noctyna: https://www.prlib.ru/

8. Hudopmanmonno-cripaBounasi cucrema "KoncympranTt Ilmoc" - Pexum moctyma:
http://www.consultant.ru/

8 MarepuajibHO-TeXHHYECKOe ofecrneyeHHe IUCHUIUIMHBI (MOAYJIsI) W IepevyeHb
HH(OPMALMOHHBIX TEXHOJIOTHH, MCIOJb3yeMbIX IIPH OCYIIECTBJICHHH 00pa30BaTEJbHOIO
npouecca 1no AUCHUILINHE (MOAYJ/II0), BKJIKOYAas NepevyeHb IPOrPaMMHOro odecneyeHnst

OcHOBHOE 000pYIOBaHUE:

e MynbsTumenuiinas Tpubyna E-Station S

o Mynprumenunitaeiii  koMriekT Ne2 B cocraBe:mpoektop Casio XJ-M146,5xpan
180*180,kpemnieHne noToI0YHOE

e Hactennslii mxad s yeunurens 3syka Krauler GPC-66512

e O6naunbiit MmonuTop 23" LG CAV42K

e O0naunbiii MonuTop LG Electronics uepHblii +ki1aBuaTypa+mbliib

e [Ipoextop Ne 1Epson EB-480

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

e CereBoii Monutop:Hynesoii kiment Samsung SyncMaster NC240

e Cucrtema ayIMOBU3YaJIbHOIO MpeicTaBIeHHs] UHpopMauu

IIporpaMmMmHOE 0bO€ecIIeUeHHE:




e Microsoft Windows XP Professional Russian
e Python
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