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1 IIpumepHble oneHouHbIe cpeacTBa 1 [lepeueHs GpopMupyeMbIx KOMIIETECHITHIA

Hassanue OIIOII BO, Ko/ 1 )opMY/IHPOBKA KOMIIETEHIHHI Koz 1 (popMynmMpoBKa HHAUKATOPA JOCTHKEHHUS

COKpAII[CHHOE KOMIIETEHI[UH
09.03.02 OIIK-1 : CnocobeH mpUMEHSTH OIIK-1.18 : OOmamaer  MareMaTUYCCKOU
«HbOpMaITHOHHBIE €CTECTBCHHOHAYYHbIE KyIBTYypOH M CHCTEMHBIM  MBIIIICHUEM,
CUCTEMEI U OOILIENHKEHEPHBIE 3HAHUS, METOABI | MO3BOJIAIOIIMMHI B npoeCCUOHANBHOM
TEXHOJIOTHM» MaTeMaTu4eCKoro aHajiu3a u JIEATENBHOCTH HCIONB30BaTh MAaTeMaTUYECKHE
(B-1H) MOJIETUPOBAHHMS, TEOPETUYECKOTO M | METOABLI ¥  MHCTPYMEHTHI JJIS  TPOBEACHHUS
OKCIIEPUMEHTAIBLHOTO MCCIECIOBAHUS | KPUTHIECKOTO aHaim3a CHTYaIHi,
B IPO(eCCHOHATBHOMN AEATEIBHOCTH | MOACIUPOBAHMS W NPOTHO3UPOBAHUS Pa3BUTHSA

IIPOLIECCOB U SIBIICHUI

Kommerenmus cuutaercs chopMUpOBaHHON

Ha JOaHHOM DJTarn€ B CciIydae, ¢€ClIu

MOJIYYCHHBIC PEC3YJIbTAThbl O6y’-IeHI/I$I o JUCHHUMINIMHE OUCHCHBI IIOJIOKHUTCIIBHO (I[I/IaHaSOH

KPUTEPHEB OLICHUBAHUS PE3YJIBTATOB OOYUEHHS «3a4T€HOY, «YAOBIETBOPUTEIBLHOY, «XOPOIIOY,
«OTIMYHOY»). B ciaydyae OTCYTCTBHS IMOJIOXKHUTEIbHON OLEHKM KOMIIETEHLMsI Ha JaHHOM JTare

cuuTaercs Hec(hOPMUPOBAHHOM.

2 [lokazamenu oyeHusanus niaHupyemvix pe3yibmamos 00yueHus
Komnerenuusi  OIIK-1  «CrnocobeH  mpUMEHSTh ~ €CTECTBEHHOHAydHbBIE U

O6H.I€I/IH)KeHepHBIe 3HaHUA, MCTOJbI MaT€MaTu4CcCKOro aHaJlm3a H MOACIHUPOBAHHA,
TCOPECTUYCCKOI'O U SKCIICPUMCHTAJIIbHOI'O UCCIICAOBAHHA B HpO(l)CCCI/IOHaHBHOI‘/'I ACATCIIBHOCTH

Tabmuma 2.1 — Kputepun olleHKH HHIUKATOPOB JOCTHIKECHUS KOMIICTCHIIUN

Pesynbrarel 00yueHHs 10 JUCHUIUIMHE
Kon 1 ¢popmynupoka
Kpurepun onennBanus
HMHAWKATOPa JOCTHKEHHS Koxn
Tum Ppe3yabpTaToB 00ydeHUS
KOMIIETEHIIUH pes Pesynerar
pes- Ta
-Ta
OIIK-1.1B : O6nanaer MPaBUWJILHOCTh M TOJHOTA
MaTeMaTH4ecKoy KyabTypol O OCHOBHBIX 3aKOHOB | OTBETOB Ha BOMPOCHI
HaHHE .

CHCTEMHBIM MBIIIJICHHUEM, JUCKPETHOI MaTeMaTHKH U3y9ICHHBIX pas3zaenos
MO3BOJISIOIUMHU B JUCKPETHON MaTeMaTHKH
npo(eCcCHOHaTbHON UCII0JIb30BATh OCHOBHBIC | KODPEKTHOCTh  BbIOOpa |
ACATCIbHOCTH UCIIOJIB30BATh 3aKOHBI JTUCHUATIIIMHBL B | NpaBMWJILHOCTBH HMCIIOJIE30BaHHUSA
MaTEMaTHICCKUC MCTOABL U npodeccHoHaNbHON METOZIOB JIUCKPETHOM
HMHCTPYMCHTBI IS P12 | HaBblk | nesTenbHOCTH, IPUMEHATh | MareMaTHKd IIPpU  PELICHUHU
TIIPOBCACHUA KPUTHYCCKOTO MaTeMaTHYE€CKUE METOALI MPHU | OCHOBHBIX TUIIOB 3aJ1a4,
aHal3a CHTyalnu, pemreHny MPOoQpECCHOHANBHBIX | M3ydaeMbBIX Ha MPAKTHYCCKUX
MOJC/IMPOBAHMS 1 3a7a4 3aHATHIX
IIPOTHO3UPOBAHUS Pa3BUTHUS T — METOOB
HpOMLECCOB U ABJICHAM HOCTPOCHHS. MAaTEMAaTHYECKUX | CAMOCTOATENBHOCTh PENICHUS

Mojienieil poQeCcCHOHaIbHBIX | MOCTaBICHHBIX 3a1a4

P13 | Vmenne pod . ’

3aJa4 M COJEpPXKATeNbHOW | CBSI3aHHBIX C JUCKPETHBIMU

HHTEPIPETAllNH TIONyYEHHBIX | CTPYKTypamu

pe3yNbTaToB

Tabnuiia 3an0IHSETCS] B COOTBETCTBUU C pazzenoM 1 PaGoueit mporpaMMbl JUCITUTLIMHBL

(Momyst).




3 Ilepeuens oyenounvix cpedcme

Tabmuna 3 — [lepeueHb OIEHOYHBIX CPEACTB MO TUCIUTIINHE (MOIYITIO)

Kontponupyemsle manupyemMsle

KOHTpOHI/IpyeMHe TCMBI

HanmeHoBaHMe OLIEHOYHOTO CPENICTBA U
npencrasieHne ero B @OC

Ppe3ynbTaThl 00y4IeHUS JACIUIIINHBI TIpoMesKyTOUHAs
Texyniuii KOHTPOJIb
aTTeCTaLMs
OuHas ¢popma oOyueHus
PI1 3Hanue : OCHOBHBIX | 1.1. Merton
3aKOHOB JIUCKPETHON | MaTeMaTHuecKoi CobecenoBanue Tect
MaTeMaTHuKU WHIYKITUN
JlabopaTopHas
paTop Tect
1.2. ByneBbl ¢GyHKIMH U pabora
JIOTHMKA BBICKA3bIBAaHUH
CobecenoBanue Tect
1.3.  Hopmamsubie  u | J1abopatopHas Tecr
COBEPLICHHbIE pabora
HOpMaJIbHbIE (bopMBI
GymeBbIX (yHKIHT CobecemoBanue Tect
JlabopaTopHas
patop Tect
1.4. Monunomsr | Padota
Kerankuna
CobecenoBanue Tect
JlabopaTopHuas
paTop Tect
1.5. BBenmenue B Teopuio pabora
MHOKECTB
CobecemoBanue Tect
JlabopaTopHas
patop Tect
1.6. Beckoneunsie | Padbora
MHOKECTBA.
CobecenoBanue Tect
JlabopaTopHas
paTop Tect
1.7. OToOpakeHUs, pabora
OTHOIIICHUS, TPETUKATHIL.
CobecenoBanue Tect
JlabopaTopHas
patop Tect
pabora
1.8. KomOuHaropuka
CobecenoBanue Tect
JlabopaTopHas
paTop Tect
1.9. ®opmyna BKIHOUEHUN pabora
M UCKJITIOUCHUH
CobecenoBanune Tect
JlabopaTopHas
paTop Tect
1.10. Dmementsl Teopun | Pabdora
AITOPUTMOB.
CobecenoBanue Tect




2.1. Tlonsatme rtpada wu | JlaboparopHas T
ecT
BUAbI rpadoB pabora
2.2. Teopus
p JlaboparopHas
HEOPHUEHTUPOBAHHBIX Tect
pabota
rpaoB
2.3. OkBuBanentHele | JlaboparopHas T
ecT
OIIPEAEIICHHS IEPEBbEB pabota
2.4. ®opmyna s uucna | JlaboparopHhas T
ecT
YHHULOUKINYECKHX rpadoB. | pabota
2.5. Ilnamapaocts  u | JlaboparopHas T
. ecT
xputepuii Kypatosckoro pabota
2.6. IMapocogeranms. | Jlaboparopras T
ecT
Teopema Xonna u Kenura. | pabora
2.7. OkctpemanbHas | JlaboparopHas T
ecT
Teopus rpadoB. pabora
2.8.  OpuenrupoBanHsle | JlabopatopHas T
ecT
rpagBbl. pabota
JlaboparopHas
2.9. IloTokH B ceTsX. paTop Tect
pabora
PI2 Hasrix HCTIOJIb30BaTh KoHTponbHas T
ecT
OCHOBHBIC 3aKOHBI paﬁOTa
JVICIUTITHHBI B
. JlaGoparopHas
npodeccroHatbHON 1.1. Meron | e o Tect
JEATEIBHOCTH, IPUMEHATD | \MaTeMaTHYeCKOM b
MaTeMaTH4eCKUEe METOMB! | yHyKIuHu HpaxTideckas Tecr
npu pelieHnu pabora
npodeccHOHATBHBIX 3a1a4 Pa3sHOypOBHEBbIE
Tect
3a/a4Ml U 3aJaHUSA
Konrponbshas
P Tect
pabora
JlaboparopHast
pazop Tect
1.2. ByneBsi dynxuum u | padora
JIOTHKA BBICKAa3bIBAHUH Ipakrrueckas
Tect
pabota
PasHoypoBHeBbIE
P Tect
3a/a4M U 3aJaHUST
Konrponbshas
P Tect
pabora
1.3.  Hopmamsubie  u | Jlaboparopmas Tecr
COBEPLICHHBIE pabora
HOPMaJIbHBIC opmer IIpakTuueckas T
. ecT
OyneBbIX (YHKIHI pa6ora
Pa3noypoBHeBbIe
P Tect
3a/a4M 1 3aJaHUST
KonTponbsHas
P Tecr
1.4. IommHomsr | PaboTa
JKerankuna bt
aboparopHas
patop Tect

pabora




IIpakTrueckas

Tecr
pabora
PasnoypoBHeBbIe Tec
T
3a7a4u ¥ 3a/1aHUA
KonTponeHas
Tect
pabora
JlaboparopHas T
ecT
1.5. Beemenne B Teopmio | Pabora
MHOKECTE [pakTudeckas T
ecT
pabota
PaznoypoBHeBbIe Tec
T
3a7a4u ¥ 3a/1aHUA
KonTponbsHas
Tect
pabora
JlaboparopHas T
ecT
1.6. Beckoneunsie | Padora
MHOKECTEA. [pakTuyeckas T
ecT
pabora
PasnoypoBHeBbIE T
ecT
3aJ[a4u U 33/1aHUA
KonTponbsHas T
ecT
pabota
JlaboparopHas T
ecT
1.7. Orobpaxenus, | padora
OTHOILICHHUS, IPENKATHI. IpakTHyeckas T
ecT
pabora
PasnoypoBHeBbIE
P Tect
3aJ[a4u U 33/1aHUS
KonTponeHas
P Tect
pabota
JlaboparopHas
patop Tect
pabora
1.8. Kombunaropuka
IIpakTuueckas T
ecT
pabora
PasHoypoBHEBBIE
P Tect
3aJ[a4u U 33/1aHUS
KonTponeHas
P Tect
pabota
JlaboparopHas
patop Tect
1.9. ®opmyna BKIHOYEHUN pabora
U MCKJTIOUEHHI IpaxTnueckas T
ecT
pabota
PasHoypoBHEBBIE
VP Tecr
3aJlauu ¥ 33/1aHUs
1.10. DOmementsr Teopun | Kontponpnas T
ecT
QJITOPUTMOB. pabora




JlaboparopHas

Tecr
pabora
IIpakTnueckas
P Tect
pabora
PasnoypoBHeBbIE
P Tect
3a7a4u U 3a/1aHUA
2.1. Tlomsarue Ttpada wu | JlaboparopHas T
ecT
BUIbEI rpadoB pabota
2.2. Teopus
p JlaGoparopHast
HEOPUEHTUPOBAHHBIX Tect
pabora
rpaoB
2.3. OxsuBajnentHeie | JlaboparopHas T
ecT
OTIpeIeNICHNs] IEPEBLEB pabota
2.4. ®opmyna s uucna | Jlaboparophas T
ecT
YHHULOUKINYECKHX rpadoB. | paboTa
2.5. Ilnanaprocts  u | JlaGopaTopHas T
. ecT
kpurepuii Kyparosckoro pabora
2.6. IMapocoueranms. | JJaboparopHas T
ecT
Teopema Xomnna u Kenura. | pabora
2.7. OxctpemansHas | Jlaboparopras T
ecT
Teopusi rpagos. pabora
2.8.  OpuenrupoBannsle | JlabopaTopHas T
ecT
rpagBbl. pabota
JlaGoparopHas
2.9. IloTokH B ceTsIX. patop Tect
pabota
PI[3 YMmenue HCII0JIb30BAHUA KOHTPOJ'IBHEI?I T
ecT
METOZIOB MOCTPOCHUS paGora
MaTeMaTUYECKUX MOJEIIeH
JlaboparopHas
npodeccroHaNbHBIX 331a4 | 1.1, Merton paGota Tect
T
u COIEPIKATCIIBHOMN | mareMaTH4YeCKOM
HHTEPIpPETALINU MHIYKIAK HpaKTI/IlIeCKaH Tect
MOJIyYEHHBIX PE3YJIbTaTOB pabora
PasHoypoBHEBBIE
P Tect
3aJ[a4u M 33/1aHUS
Konrponbshas
P Tect
pabora
JlaboparopHas
patop Tect
1.2. ByneBsl dynkuum u | padora
JIOTHKA BBICKAa3bIBAHUH Ipakrrueckas
Tect
pabota
PasHoypoBHEBBIE
P Tect
3aJ1a4u M 33/1aHUs
KonTponbsHas
6 P Tect
1.3. Hopmansueie u pabota
COBEpILCHHEIE JlaboparopHast T
ecT
HOpMaJbHbIE ¢dbopmel | pabora
Oynesbrx dyHKumit [IpakTuueckas
Tect

pabora




PazHoypoBHeBbIE

Tect
3a7a4M U 3a0aHus
Kontpoabnas
P Tect
pabora
JlaGopaTtopHas
patop Tect
1.4. Monunomsr | Padora
Keranknna [pakTudeckas
Tect
pabota
PasHoypoBHEBEBIE
yp Tect
3a7a4y U 3a0aHus
Konrpoabnas
P Tect
pabora
JIaGopaTopHas
patop Tect
1.5. Beegenue B Teopuio | padora
MHOXCCTB [IpaxTudeckas
Tect
pabora
PasHoypoBHEBEIE
YP Tect
3aJ]a4M U 3aJaHus
Kourpoabnas
P Tect
pabota
JlabopaTopHas
patop Tect
1.6. Beckoneunsie | pabora
MHOXECTBA. [pakTudeckas
Tect
pabora
PasHoypoBHEBEIE
YP Tect
3aJ]a4M U 3aJaHus
Kourpoabnas
P Tect
pabota
JlabopaTopHas
patop Tect
1.7. Orobpaenus, | padora
OTHOIICHUS, IPETUKATHL. IpakTudeckas
Tect
pabora
PasHoypoBHEBEIE
P Tect
3aJ]a4M U 3aJaHus
Kourponabnas
P Tect
pabota
JlabopaTopHas
patop Tect
pabota
1.8. Kombunaropuka
IIpakTuueckas
Tect
pabota
PasnoypoBHeEBEBIE
P Tect
3aJ1a49M U 3aJaHus
Kontponbnas
P Tect
1.9. ®opmyna BKIOUEHHI pabora
H UCKIIFOUCHHUU Ha60paT0pHaH
Tect

pabora




IIpakTnueckas
P Tecr
pabora
PasnoypoBHeBbIE
P Tect
3a7a4u ¥ 3a/1aHUA
KonTponeHas
P Tect
pabora
JlaboparopHas
patop Tect
1.10. Dnements Teopun | Pabora
AJITOPUTMOB. IIpakTuueckas
Tect
pabota
PasnoypoBHeBbIE
P Tect
3a7a4u ¥ 3a/1aHUA
2.1. Tlomstme rpada wu | JlaGoparopHnas T
ecT
BHIBI TpadoB pabora
2.2. Teopus
P JlaGoparopHas
HEOPHUCHTHUPOBAHHBIX Tect
pabota
rpadoB
2.3. OxsuBajneHtHble | JlaboparopHas Tec
T
OTIpeIeNICHHs IePEBhEB pabota
2.4. ®opmyna ans uucna | JlaboparopHas T
ecT
YHHUIUKIMYECKUX TpadoB. | padora
2.5. Ilnanapuocts  u | JlaboparopHnas Tecr
kputepuii Kyparosckoro pabota
2.6. ITapocoueranus. | JlaGoparopHas
Tect
Teopema Xomna u Kenura. | pabora
2.7. OkctpemanbHas | Jlaboparopras Tec
T
Teopusi rpagos. pabora
2.8.  OpwuenrupoBanueie | JlaboparopHas T
ecT
rpagsl. pabota
JlaboparopHast
2.9. IloTokH B ceTsx. patop Tect
pabota

4 Onucanue npoyedypul oyeHusanus

KauecTBO c(OpMHPOBAHHOCTH KOMIETEHIUH

Ha JaHHOM OTall€ OICHUBACTCA II0

pe3ynbraTaM TeKYIIUX W MPOMEXKYTOUHBIX aTTeCTAlMi MpPU MOMOIIM KOJIUYECTBEHHOW OIECHKH,
BBIpAKEHHOW B Oayuiax. MakcumanbHasi cyMMa OajuioB o aucuuiuinHe (Moaynio) paBHa 100

OaiaMm.

st ODO 1 cemectp

OLeHOYHOE CPEICTBO
Bux Co6 | Co6 | Cob
yue | €cen | ecen | ecen
6uo | OBaH | oBam | oBaH
i ne ne ne
s Nel/ | Ne2/ | Ne3/
TeN
sHo | Jla | Jla | Jla
¢ | 6op | 6op | Gop

aro | aTto | aro

IIpa
KTHUY
ecka

pabo
Ta

U

Jla

IIpa
KTHUY
ecka

pabo
Ta

2/

Jla

Ilpa | Ilpa | Ilpa | ko
KTHY | KTHY | KTHY | gp
ecka | ecka | ecka | po
s s s b
pabo | pa6o | pabo | ya
Ta Ta Ta q

3 |4 |5 |6

Ta
JJa |Jla | Jla | Ne

Ko | Ko | Ko [ Ko
HT | HT | °HT | HT
po | po | po | po
b | b | Ob | Jb
Ha | Ha | Ha | Ha
s s s s

pa | pa | pa | pa
60 [ 60 [ 60 | 6o
Ta Ta | Ta Ta
No | Noe | Ne | Ne

Ko
HT
po
b
Ha

pa
60
Ta

%008
WBH
aya
JIbH
oe
IIOM
arg
ee
3a1
aHu

Dk3a
MEH
anm
OHH
BIN
TecT

©oH o -




pHa | pHa | pHa | 6op | 6op | Gop | Gop [Gop |1 |2 |3 |4 |5 e
s s s aTo | aro | aro | aTo | aro
pab | pa® | pab | pHa | pHa | pHa | pHa | pHa
oTa | OTa | OTa | 4 A A A A
Nel | No2 | Ne3 | pab | pab | pab | pab | pad
oTa | OTa | OTa | OTa | OTa
No4 | No5 | Ne6 | Ne7 | Ne8
Tex |y 1 1 1 1 1 1 1 8
s
IIpa
KTH
4ec 1
KHe 2 2 2 2 2 1 1 1 1 1 5
3aH
STH
st
JIab
opa
TP g 5 5 5 5 5 5 5 4
HEIE 0
pab
OTEI
Cam
oct
osiTe 1
JIBH 2 2 2 2 2 4 6
ast
pab
ora
IIpo
MeX
yTO
YHA 2
s 20 0
arte
cra
st
Hro !
6 6 6 8 8 8 8 8 3 3 3 3 3 4 20 0
ro
0
s ODO 2 cemectp
Bun
yueOHOU Jlabopar | Jlab6opar | Jlabopar | JlaGopar | Jlabopar | JlaGopar | Jlabopar | JlaGopar SKsavenar
nesTeNbH | OpHas opHas opHas opHast opHas opHas opHast opHas . Ut
WOHHBIN
ocTH pabora pabora pabora paborta pabora pabora pabora pabora oro
Nel No2 Ne3 Nod NS Ne6 No7 N8 reet
Jlekiuu 1 1 1 1 1 1 1 1 8
JlaGoparo
pHbIE 5 5 5 5 5 5 5 5 40
paboTsI
CamocTost
TeJIbHas 5 5 5 5 5 2 2 2 1 32
pabora
ITpomexy
TOYHAs 20 20
arTecTanu




Hroro

11 11 11 11 11 8 8 8 21 10

Cymma 6annoB, HAOpaHHBIX CTYACHTOM I10 BCEM BUJaM Y4eOHOH AeATeIbHOCTH B paMKax

JUCHUILIUHEIL, IIEPEBOAUTCA B OLICHKY B COOTBECTCTBHUH C Ta6J'II/ILIeI7L

Cymma 6amioB O1eHKa 1mo

JUCHUITIINHE arTeCTalnuu

MPOMEKYTOTHON XapakTepUCTHKa KauecTBa C(OPMUPOBAHHOCTH KOMIIETEHIIUH

CrygeHT JneMOHCTpHpYeT c(hOPMHPOBAHHOCTb MUCLUIUIMHAPHBIX KOMIICTCHIHH,
00Hapy)X1BaeT BCECTOPOHHEE, CHCTEMaTH4YecKoe M TIIyOOKoe 3HaHHE Y4eOHOTO

Marepuana, YCBOWJ OCHOBHYIO JIUTEPAT M 3HAKOM C JOTOJHHUTEILHOM
«3AYTEHO / p Y Y parypy

ot 91 1o 100 JIUTEpaTypoH, PEKOMEHIOBAaHHON IPOTPaMMOH, yMeeT CBOOOIHO BBINOJHATE

«OTIIUIHO» o
NPaKTUYCCKUE 3aaHus, IMPEAYyCMOTPCHHBIE MPOIrpaMMoOu, CBO60}1H0 OIICpUpPyET

MPHOOPETCHHBIMU ~ 3HAHHWSMH, YMCHHUSIMH, TPHMEHSIET WX B CHTyalUsIX
MOBBIIICHHOM CJIOKHOCTH.

CTymeHT NeMOHCTpHpPYeT C(HOPMHPOBAHHOCTH IHMCUUILIMHAPHBIX KOMIICTEHIIMH:

76 10 90 «3a4TeHO» / OCHOBHBIE 3HAHUS, YMEHUS OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYUTEIbHBIE ONIHOKH,
or 1o A0 «XOPOILO» HETOYHOCTH, 3aTPyIHEHHS IIPU aHATUTUYECKHX ONEpaIHiX, MepeHoce 3HaHUH u
YMEHUH Ha HOBBIE, HECTaHIAPTHBIC CUTYallUH.
CTyzmeHT JeMOHCTpUpYyeT chopMUPOBAHHOCTh AUCHUILIMHAPHBIX KOMIETCHINH: B
XOZIe KOHTPOJBHBIX MEPONPUATHIH JOIyCKAIOTCS 3HAYUTEIbHBIC OIIMOKH,
61 10 75 «3a4TeHo» / MIPOSIBIISICTCSl OTCYTCTBUE OTAEIBHBIX 3HAHWH, YMEHHH, HaBBIKOB MO HEKOTOPHIM
oroLae «YHOBJIETBOPUTEILHO» | JUCIHUIUIMHAPHBIM ~ KOMIIETEHIMSAM, CTYAGHT  HCHBITBIBAET  3HAYUTEIIBHBIC
3aTPyIHEHUS TPU ONEPUPOBAHUU 3HAHUSAMM U YMEHUAMHU IIpU UX HEpeHoce Ha
HOBBIE CUTYallUH.
41 10 60 «HE 3a4TEHO» / VY crymeHta He C(OPMHPOBAHBI JUCIMIUIMHAPHBIE KOMIETCHIUH, IPOSBIISIETCS
orsiae «HEYIOBJIETBOPUTENIHHO» | HEOCTATOYHOCTh 3HAHWH, YMEHHH, HABBIKOB.
o1 0 10 40 «HE 3a4TEHO» / JucuunirHapHbIe KOMIIETEHIIMM He chopMHupoBaHbl. [IposBisercs MoIHOE MIH

«HCYHNOBJIECTBOPUTECIBHO» TIPAKTUYECKHU ITOJTHOC OTCYTCTBUEC 3HaHPII>i, yMeHHﬁ, HAaBBIKOB.

5 IlpumepHule oyenounvle cpeocmea

5.1 IlpumepHbIii IepevyeHb BOMPOCOB N0 TeMaM

CooecenoBanue Nel

Cdopmynupyiite mnoHsTHE BbICKa3blBaHUS. [lpuBenuTe mNpuUMeEpbl BBICKA3bIBAHUNH U
IIPEUI0KEHN, TAKOBBIMH HE SIBIISIOLIMMHUCS.

JlaiiTe onpeneneHysi OCHOBHBIX JIOTUYECKUX OIEPALIAM.

KakoBa 3aBUCMMOCTH KOJIMYECTBAa CTPOK TaOIUIBl UCTUHHOCTU OylneBOM (YHKIHUU OT
YKCIIa JIOTUYECKUX TIEPEMEHHBIX ?

Kaxas opma BrickazpiBanus HazeiBaetcs JJH®, KHO, CJIH®, CKH®D?

Ilepeuncinre marn anroputMa npuseneHus BoickasbiBanus kK JIH®, KH® ¢ nomomsro
JIOTHYECKUX MPeoOpa3oBaHU.

[lepeunciure maru anroput™Ma npuseneHus BbickazbiBanus k CJH®, CKH® c
MOMOIIIbIO TaOIHUIIBI HCTUHHOCTH.

CooecenoBanue Ne2

JaiiTe ompeneneHre 3aMKHYTHIX M TOJHBIX KiaccoB OyineBblx (yHkiuil. IIpuBenurte
PUMEpBHL.




JlaiiTe ompeneieHUE BOMCTBEHHBIX U
[IpuBenuTe npuMeEpSL.

CaMOJIBOMCTBEHHBIX ~ OYJIEBBIX  (DYHKIIHIA.

3. JlaiiTe onpeneneHue MOHOTOHHOM OyneBoi pyHkuu. [IpuBenure mpumepsl.
4. Kaxkue OyneBsl (yHKINU Ha3bIBAIOTCS JTUHEeWHbIMU? [IpuBennTe npuMepsl.
5. Coopmynupyiite Teopemy Ilocra o hyHKIMOHATBEHON TOTHOTE.
CobecenoBanme Ne3
1. Cdopmynupyiite moHsTHe MHOXKecTBa. [lepeuncnuTe u3BecTHbie BaM criocoObl 3amanust
MHOXXECTBA.
2. JlaiiTe onpeneneHUsl OCHOBHBIX OIepallfii HaJl MHO)KECTBAMHU.
3. Maiite onpezenenue n- MECTHOTO npeaukara. [Ipusenurte npumepsl.
4. Kakoe oTroOpakeHHE Ha3bIBaeTCs HHBEKTUBHBIM? [IpuBenauTe mpuMepbl WHBEKIUU H
0TOOpaXEeHHUS, HE SIBIIAIONIETOCS UHHEKTHUBHBIM.
5. Kaxkoe oToOpakeHue Ha3bIBaeTCsl CIOPBEKTUBHBIM? [IpuBeanTe mpuMepsl CIOPHEKTUBHOTO
OTOOpPaKEHUS U OTOOPAKEHHUSI, TAKOBBIM HE SIBJISIOIIMMCS.
6. Uro takoe Ouekuusa? [Ipusenure npumepsl. Kpamkue memoouueckue yKazanus
CobecenoBanne IPOBOAUTCS TTOCIIE U3YUEHHSI COOTBETCTBYIOICH TEMBI.
Hlxana oyenku
OreHka Bamnmst Omnucanne
OTBETHUJI Ha OOJIBIIMHCTBO BOIIPOCOB IO TEME, YETKO NPEACTABIIA CBOKO MO3ULUIO,
5 3 ApPryMEHTUPOBaAJ TOYKY 3PCHUA, OLICHUBAJ apIryMEHTBI APYTUX CTYACHTOB, IOATBEPKAAasA 3BHAHUE
Marepuana;
4 2 OTBCTHUII HA 6OJ'ILI.HyIO 4acCThb BOIIPOCOB IO TEME, IMMPEACTABIIAN CBOIO IO3UIUIO, apTYMEHTUPOBAJ
TOYKY 3pCHUs, MIOATBEPKAasl 3HAHUEC MaT€puasa,
3 1 OTBETHJI HAa MEHBIIYIO YaCTh BOIIPOCOB IO TEME, HEAOCTATOYHO YETKO U apTYMEHTHPOBAHO IIPEN
CTaBJIAJI CBOIO MO3UIUIO, ITOATBEPIKAasd 3HAHUC Marepuasla,
2 0 HE OTBETHJI [10JIHO HU Ha OAMH BOIPOC IO TeMe

5.2 BapuaHThl HHAMBUAYAJbHBIX JOMAIIHUX 3aJaHUii

I[OKaBaTB METOA0M MaTeMaTHYECKOMN HHAYKIOHU 3aJaHHOC CBOP’ICTBO, HaIllpuMmep:

Kpamkue memoouueckue yxazanus
[Ipy BBIMOTHEHUM WHIWBUIYAIbHBIX JOMAIHUX 3aJaHUM HEO0OXOIMMO HCIOIb30BaTh

TeopeTI/I‘leCKI/Iﬁ Mmarepuall, Aejlarb CChIJIKM Ha COOTBETCTBYIOIINUEC TCOPCMBI, CBOﬁCTBa, (I)OpMy.]'IBI

u ap. Pemenune Hﬂg BBITIOJTHACTCA HO,Z[pO6HO U COACPIKUT HCO6XOI[I/IMBIC MMOACHUTCIIBbHBIC

CCBIJIKH
Llkana oyenxu
OrneHka Bamer Onucanne
3aJTaHUE BBITIOJIHCHO MOJHOCTHIO 0€3 OMHOO0K BCE 3aJaHue, TPOJCMOHCTPUPOBAHO YMEHUE HCIIO
5 4 JIb30BaTh COOTBETCTBYIOIINE TEOPEMBI M CBOWCTBA JIJIsI TOATBEPKACHHS MPABIIBHOCTH CBOMX
paccyXaeHHH
JTOKa3aTeIbCTBO IMPOBEACHO 0€3 CYIIECTBEHHBIX OMMOOK, YACTHYHO MPOJIEMOHCTPHPOBAHO YME
4 3 HHE HCIIOIb30BaTh COOTBETCTBYIOIINE TEOPEMBI ¥ CBOICTBA JUIsl ITOATBEPIKICHHS IPAaBUIILHOCTH
CBOMX PacCyXIeHUN
JTOKa3aTeIbCTBO BBIIOIHEHO 0€3 CYIIeCTBEHHBIX ONIHOOK, HO HE MPOJAEMOHCTPHPOBAT YMEHUE U
3 2 CIIOJIb30BaTh COOTBETCTBYIOIINE TEOPEMBI U CBOIMCTBA /IS TIOATBEPKICHHUS IPABUILHOCTH CBOU
X paccyXJIeHUH
2 0-1 JIOITYIIEHBI OLTHOKY MTPH MPOBEICHUH JOKA3aTeIbCTBA




5.3 lIpumepsnl 3a1aHUi 1JIs1 BLINOJTHEHUS MPAKTHYECKUX PadoT

[Tpaktuueckas padora Nel
Tema 2,3,4 (rpymnmoBoe 3a/1aHue)

1. JlokazaTh 3a/laHHOE JIOTHYECKOE TOKAECTBO.

2. [ToctpouTh TaOMUIly UICTUHHOCTH /IS 3alaHHON (DYHKITUH.

3. [TpuBectn pynkmuio k JJHD, CAHD.

4. [lpuBectn nanHyro (yHKIMIO K MHOrowieHy JKerankuHa Tpems
crocobamu.

[Tpaktuueckas padora Ne2

Tema 5 (rpymnmoBoe 3a1aHue)

Pemuth noruveckyro 3aaqy, IpUMEHsSE METO/IbI allreOpbl BHICKA3bIBAHUIA.

[TpakTrueckas padota Ne3

Tema 6 (TpymnmoBoe 3a1aHue)

[IpoBepuTh NPHUHAIICIKHOCTH OCHOBHBIM 3aMKHYTHIM KjlaccaMm JaHHOW OyneBoi

(GYHKLIMH.

[TpakTuueckas pabota N4
Tema 8 (rpymmoBoe 3a1aHue)
1. Ilpunymare oTHOLIEHMs, oOiiajjarolee M OTHOLIEHHE, He olsajarouiee
OIpe/ieJIEHHBIM CBOMCTBOM, YKa3aHHbBIM B 33JJaHUH.
2. 3ammcarh yKa3aHHOE CBOMCTBO B MaTpU4dHOU hopMme.
[TpakTuueckas pabota No5
Tema 10 (rpynmnoBoe 3a7aHue)
1. Pemmuts J0rMuecKyro 3ajaudy, UCIOJb3ys MalIMHy ThIOpUHTa.
2. Tlpumymars npakTHYECKOE€ MPUMCHECHHE 33JaHHOMY aJTOPUTMY MAaIIHHBI
TeropuHra.
Kpamkue memoouueckue yxazanus
[IpakTrdeckue paboOTHI TO3BOJISET ONMPEACTUTh YPOBEHb YCBOCHUS Marepuaia. [lepen

BBITIOJTHEHHUEM pa60T51 HGO6XOI[I/IMO O3HAaKOMUTHCS C TCOPCTUUCCKUM

MarepuaaioMm, NpeACTABICHHBIM B IIPE3CHTAIMAX U HA JICKIUH, npopa60TaTL MCTOAbI PCIICHUA

3ala4, paCCMOTPCHHLIX B TUIIOBBIX TpUMEpax.

Llkana oyenxu

Ouenka

Bamaer Omnucanne

5

5 BBICTABIISICTCS CTYAEHTY, €CJIU €r0 IPyIa BEpPHO BBINOIHUIIA 3a1aHKs [0 YKa3aHHOHU TeMe, OH
JIMYHO OTBEYAN Ha BOIIPOCHI MPEICTaBUTENEeH JPYTHX TPYIII U MPEHOaBaTelsl, Y€TKO
MIPEACTABIISLS CBOO MO3ULUIO U apIyMEHTUPYS TOUKY 3pEHUS

BBICTaBIISICTCS CTYAEHTY, €CJIU €r0 IPYIa BEPHO BBINOIHUIIA 3alaHHS [0 YKa3aHHOM TeMe, HO O
4 H JIMYHO, OTBEYast Ha BOIIPOCHI MIPEICTaBUTENeH IPYTHX TPYII U MPENOoAaBaTesl, HeJOCTaTOUHO
YETKO MPEJICTABISAI CBOIO MO3ULUIO U apI'yMEHTUPOBAJ TOUKY 3pEHUS

0aJIJIOB BBICTABIISAETCS CTYJCHTAM IPYII, HEJOCTaTOYHO Ka4YeCTBEHHO BBIMOIHUBIINX 3aJaHUs I
0 yKa3aHHOH TeMe, OH JIMYHO, OTBeYast Ha BOIIPOCHI IIPEICTaBUTENEeH APyrUX TPYII 1
IpernojaaBaress, HeIOCTaTOYHO YETKO IPEICTABII CBOO MTO3ULIUIO U apIyMEHTHPOBAI TOUKY
3peHUS

0aJUIOB BEICTABIISETCS CTyAC€HTaM I'pymil, JOyCTUBIINX OIIMOKH B 3aJaHuAX I10 yKa3aHHOI7I TEM

0-2
€, WIN OH JIMYHO HE y4acTBOBAJI B 00CYXKICHUU

5.4 I1lpumepsnl 3a1aHNi A1 BBINOJTHEHUA KOHTPOJBHBIX padoT

Tema 2, 3,4
KontponrHnas pa6ora Ne 1
Bapuanr 1



1) ®opmanu3oBaTh BHICKa3bIBAaHUE:!

«41 moeny aBTOOYCOM MJIM BO3bMY TaKCH, CJI€I0OBATEIbHO, 51 HE OMO3/1aI0»

2) JlaHo BBICKa3bIBaHHE: «51 moemy aBTOOyCOM WJIHM BO3BMY TaKCH,
CJIEIOBATENBHO, 51 HE OII03/1a10)

TpeOyercs:

a) MOCTPOUTH TaOIUIy UCTUHHOCTH,

0) nmpusecTH BbickasbiBanue K JIH®, ynpoctuts, caenars NpoBEPKY,
B) mpuBecTH Bbicka3biBaHue K CAHD, ynpocTuTs,

T') IOCTPOUTH MHOTOUJIEH JKerajakuHa.

Tema 5
KonTponbshas padora Ne 2
Bapuanrt 1
YHOpocTuTh NepeKIovareIbHbIE CXEMY
B C ry
f‘\. {:
DD = 2 PUSY
A c A B
A B C A
B
I
A B C
n’J\.

Tema 7
KontponrsHas pabora Ne 3
Bapuanr 1

3anucarh B BUAE CUMBOJIBHOTO BBIPa)KEHUS

1) Kuwura Oynet u3naHa TOrAa U TOJIBKO TOTJIA, KOTZA 3aKOHYUT paboTy PELEH3EHT, eClIn
KHUra OyJeT u3JaHa K YCTAHOBJIEHHOMY CpOKY, TO 3K3eMIUIApbl OynyT OBICTpO
pacKymjieHbl W aBTOpbl OyAyT JIOBOJIbHBI; PELEH3EHT He 3aKOHYUT padoTy K
YCTaHOBJIEHHOMY CPOKY, CJI€I0BaTeIbHO, aBTOPBI HE OYyT 10BOJIBHbI

Bpruuciante MHOXKECTBO

Ilyers U={1, 2, 3,4,5,6,7, 8}, A={1, 2, 3,4, 5},

B={2, 4, 6, 8}, C={1, 3,5, 7}, D={1, 2, 4,5, 7, 8}.

Haiitu (D\A) N (B U C) U (C=D).

2) N300pa3uth Ha kpyrax Diinepa MHOKecTBO E=(A N B)U (BN C). .

3) N300pa3uts Ha kpyrax Ditnepa MHOXecTBO E=(A~C) \ D

Beripasuts yepe3 uzBectHsie MHOXecTBA A, B, C, D mHO)ectBO ((A\CD )N (BN D)) U

4) Omnucarb TCOPCTUKO-MHOKCCTBCHHBIM BBIPA’KCHUECM 3aKPAICHHYIO YaCTh



A
C
Tema 9
KonTponsnas padora Ne 4
Bapuanr 1
1. CKOJIbKO YeTBIPEX3HAYHBIX YHCENl MOXKHO COCTaBUTh U3 1udp 1,2,3,0,5?
2. CKOJIBKMMH CTTIOCO0aMU MOXKHO PactpeeNiuTh 9 aneabCHHOB, 5 OaHAHOB,

1 s6mmoko0, 2 Tpymm Ha 2 00e3bsiH U 1 4emoBeKa Tak, YTOOBI KaXJIOMY JOCTAJCS XOTS ObI
OJIuH PpyKT?
3. CKONBKUMH ~ CIIOCOOaMH  MOXKHO opopMUTH  BHUTpPHHY,
€CIM OHa 3amojiHsAeTcs 15 BugamMu IIOKOJAJa, PACCTABICHHBIMU B TPU psla C
OJIMHAKOBBIM KOJIMYECTBOM ILJTUTOK?
4, N3 kononpl, conepxaiei 36 kapt, BbiHyau 10 kapT. Bo ckonbkux ciiydasx
Cpellu ATUX KapT OKaXKETCs POBHO TPH Ty3a?
5. CKOJIbKO pa3jMyYHBIX CIIOB MOXKHO IOJIYYUTh, IIEPECTaBIsIs OYKBBI B CIIOBE
«IpOrpaMMHUpPOBaHUEN?
Tema 10
KontponpHas pabora Ne 5
Bapuant 1
1) [TocTpouth cBsi3HbIE Tpadbl C JAAHHBIMH CTENEHHBIMU
MOCJIeIOBATEIbHOCTSIMU WJIM JIOKa3aTh, YTO Takux TrpadoB He
CYLIECTBYET:

24321
643211

B)4 32111
2) JI1s1 HOCTPOEHHBIX MaIIHbI ThIOpHUHTa HAUTH
a) andaBuT;
0) OCHOBHBIE OIIEpaINH;
B) OCHOBHBIC IIary;
r) copMyaupOBaTh 3a/1a4y;
1) TOCTPOUTH AJITOPUTM;
€) TECTUPOBAaTh
Tema 11
KonTponbhas padora Ne 6 BapuanT 1
A ={ 0,1.234)5,6,7,89}. Ilyctb P — wnenycroe cnoBo; 3Hauut, P — 310
MOCTIe/IOBATENIbHOCTh U3 JAECATUYHBIX LUQP, T.€. 3aMHCh HEOTPULATEIBHOIO IEJI0ro
yHclia B AECATUUHOM cucteme. TpeOyeTcsl moayduTh Ha JISHTE 3alKCh YUCiIa, KOTOPOe Ha
2 Gonpuie yucina P.



A={a,b,c }. [Ipunucars cioBo bac cieBa k cioBy P.
Kpamxue memoouueckue ykazanus
KoHTposbHas paboTa 1Mo3BOJISIET ONPENEIUTh YPOBEHb YCBOCHUS MaTepuaia. [lepen

BBITIOJTHEHHEM KOHTpOJ'IBHOfI pa6OTBI HCO6XOI[I/IMO O3HAaKOMMUTBCA C
TECOPCTUUCCKHUM MaTCprajioM, INPEACTABICHHBIM B IIPE3CHTAMAX U HA JICKIUU, npopa60TaTb
MCTOABI PCIICHHUA 3a1a4, paCCMOTPCHHBIX B TUIIOBLIX IMTPUMEpPAx. 3a Pa3bACHCHUEM TPYAHO

YCBaMBaeMbIX BOIIPOCOB Kypca HEOOXOAUMO 0OpaTUTHCS K IIPENOIaBaTENI0

Llxana oyenku

Ornenka

Bamisr Omnucanne

BBICTABJIICTCA CTYACHTY, €CJIM OH BBITIOJIHHUII 0e3 ordoK Bce 3aJlaHus U OTBETHJI Ha BCC IOCTaB
7 JICHHBIE BONIPOCHI, TOATBEPKAAsA 3HAHUE MaTE€puajia, yMEHUE UCIIOJIb30BaTh COOTBETCTBYIOIINE
TEOPEMBI U CBOMCTBA IS TIOATBCPKACHUS MIPABUIIBHOCTH COOCTBEHHBIX paCCy)K}JGHI/Iﬁ

BBICTABIISIETCS CTYACHTY, €CJIM OH BBIITOJHIII O€3 CYIIECTBEHHBIX OIMOOK BCE 3alaHuUs U
OTBETHJI Ha OOJNIBIIMHCTBO TTOCTABICHHBIX BOIPOCOB, MOATBEPK/asl 3HAHUE MaTepuaia, yMEeHue
HCIIOJIb30BaTh COOTBETCTBYIOIUE TEOPEMBI U CBOMCTBA AJIsI IOATBEPKACHUS IPABUIBHOCTU
COOCTBEHHBIX PacCyXICHUH

5-6

BBICTABIISICTCS CTY/ACHTY, €CJIU BHIIIOIHII 0€3 CyIIeCTBEHHBIX OIIMOOK MEHBIIIE ITOJOBHUHEI 33712
HMIi, OTBETHJI Ha HEKOTOPBIE TOCTABICHHBIC BOIPOCHI, IOATBEPKAAs 3HAHUE MaTepHalia, YMEeH!
€ HCII0JIb30BaTh COOTBETCTBYIOIINE TEOPEMBI M CBOICTBA JUTS IIOATBEPIKICHHS IPaBUIILHOCTH
COOCTBEHHBIX pacCyXICHHI

0-3 BBICTABIISICTCS CTYACHTY, €CJIM OH JOITYCTHII OMIMOKH IIPU BHIIOTHEHUH BCEX 3aaHUI

5.5 IIpumepsl TeCTOBBIX 3aJaHU I

1) Kakoe 3 HIKECIECAYIOMINX TPEII0KECHUHN SBIISIOTCS BbICKa3bIBAHUSIMU a)
Ckomnbko Tebe net?  0) Ilepesarpysu koMIbroTeEp.
B) Uuciio 100000 ouens Oonbmioe. T) [IBakIbl 1Ba paBHO TISTH.
2) YKaXuTe HCTUHHOE BBICKAa3bIBAHHUE
a) «ecnu 7 nenuTcs Ha 3, TO Ba MEHbIIIE TISTH,
0) «I1Ba MEHBIIIE MATH U 7 JCIUTCS Ha 3»,
B) «ECJIM JIBa MEHBIIIC MISITH, TO 7 JEIUTCS Ha 3»,
T') «JIBa MEHBIIIE MMATH TOTJIa ¥ TOJIBKO TOTIA, KOTJa 7 AeTUTCs Ha 3»
3) Tabnuia ICTUHHOCTH JJIS1 BBICKA3bIBAHUS, 3aBUCSIIETO OT 4 EPEMEHHBIX, HMEET
a) 4 ctpoku, 0 ) 8 cTpok, B ) 16 CTPOK, T) CTOJIBKO CTPOK, CKOJIBKO JIOTUUECKUX

onepauuu.

4) CAH® comepHT CTONBKO 3JIEMEHTApHBIX KOHBIOHKIMH, CKOJIBKO a)
JIOTUYECKUX TTEPEMEHHBIX,
0) JOrmuecKux onepanui,
B) €IMHUIL B TIOCJIETHEM CTOJIOIE TAOIUIIBI UCTHHHOCTH,
T') HyJIeH B MOCJIEIHEM CTONOIE TaOIHIIbI HCTUHHOCTH.
7) MHOXecTBa Ha3bIBalOT PABHBIMU, €CJIM OHU a)
COCTOAT U3 OJTHUX M TEX K€ AIIEMEHTOB;
0) comeprKaTr OIMHAKOBOE KOJTMYECTBO DJIEMEHTOB;
B) TIOJIYYEHBI C TTIOMOIIHIO OJTMHAKOBBIX MHOYKECTB;
T') MOJIYYEHBI C TOMOIIBIO OJJMHAKOBBIX OTepaIuit
8) Kaxmplil ydeHUK B Kjacce M3ydyaeT aHIIMHCKHNA WM HEMEIKUH S3bIKU. 12 YeoBeK
M3Y4aroT aHMIMUCKUN 53bIK, 10 YenoBek — HeMeUKuH, 8 4eNoBeK U aHIIMHUCKUM, U
Hemerkuii. CKOJIbKO YeJIOBEeK B Kiacce?
a) 22; 6)30; B)14; 1)20.
9) KommuecTBo Tpex3HauHBIX Ynces, BCe MUGPBI KOTOPBIX PA3IUYHbBI, PABHO:



a) 720; 6) 900; B) 648; r) 1000. 15)
KonnuecTBoO Tpex3HauHBIX YUCEIl, PABHO:
a) 720; 6)900; B) 240; r) 1000.
10)  CkosbKuMH CIOCOOaMHU MOYKHO PAaCCTaBUTh HA TOJIKE 5 KHUT?
a)5; 06)15; B)25; r)120.
11)  CkonbKuUMHU CIIOCOOAMHU MOXKHO KYIHTBH 3 pa3iyHbIe PyYKH U3 6 UMCIOLIUXCS B
Mara3uHe BUJIOB py4eK?
a) 120; 6)20; B)18; 1) 56.
12)  CkosbKMMH CHOCO0aMH MOYKHO BBIOpaTh M MPOCMOTPETDH MO MOPSAKY 4 (riibma
U3 uMermuxcs 77
a)24; 0)28; B)35; 1)840.
13)  I'pad Ha3BIBAIOT IMyCTHIM, TOTJA U TOJBKO TOT/A, KOTJA
a) OH COCTOWT M3 OJJHOM BEpIIMHBI; O ) B HEM HET HU BEPIIMH, HU pedep;
B) B HEM HET BEPIIUH; T') B HEM HeT pebep.
14)  Cymma pebep IOMOTHHUTENBHBIX TpadoB a) paBHa CyMMe€ BEpIIHUH
3THX TrpadoB;
0) paBHa KOJIMYECTBY BEPIINH B IOJTHOM rpad)e TOTo ke MopsKa;
B) paBHa KOJIMYECTBY pebep B MOJIHOM Ipade TOro e HOpsiIKa;
I') BCErJa YeTHOE YHUCIIO.
15)  PaccrosHueM MexAy JABYyMsi BEpIIMHAMU Ha3bIBAIOT a) NIUHY
COCIMHSIONIETO UX MapIIPyTa;
0) AMMHY MaKCUMaJIbHOTO COEAMHSIONIETO UX MapIIPyTa;
B) JUIMHY KpaTyaiIlero COeqUHSIIOIIEro UX MaplpyTa;
I') KOJIMYECTBO COEUHSAIOLINX UX MAPIIPYTOB.
16)  CreneHblo BepIIUHbI rpada Ha3bIBAIOT
a) KOJIMYECTBO MPOXOAIINX Uepe3 He€ MapLIpyTOB;
0) KonuyecTBO pedep, KOTOPHIM MPUHAUIEKUT ITa BEPILINHA,
B) YMCIIO MapIIPyTOB, COSTUHSIOMINX Ty BEPIIMHY C OCTABIIMMUCS BEPIIHHAMHI

rpada;
17)  Tpad HazpiBaeTCs CBSI3HBIM, €CIIH
a) Mo0ble ABE €ro BEPIINHBI COEAMHEHBI MapIIPYTOM;
0) ro0bIe 1BE €r0 BEPIINHBI COEIMHEHBI peOpoM;
B) €ro JOIOJIHEHUE SBISETCS CBSI3HBIM
rpagom;

r) J100bl€ 1B€ BEPIIMHBI MPUHAJIEKAT KAKOMY-JIMNOO LIUKITY.

Kpamxue memoouueckue ykazanus

Tect COACPIKUT TCCTOBBIC 3adaHUA C BBI60pOM OJHOI'0 HJIM HECKOJIbKHUX IMPAaBUIIbHBIX

OTBETOB, BBOJIOM uncna. I[llxana oyenxu

Ouenka banbl Onucanue

5 19-20 BBICTaBIISIETCSI CTY/IEHTY, €CITH OH OTBETUII Ha BCE NOCTABICHHbIE BOMPOCHI, yIUTHIBAsT MHOKECT
B BEHHBII BBIOOP OTBETOB TECTa

4 16-18 BBICTABIISIETCSI CTYAEHTY, €Clii OH oTBeTHI Ha 80-90% mocTaBIeHHBIX BOIPOCOB, yUUTHIBAs
B MHO)KECTBEHHBIH BBIOOpP OTBETOB TECTA

3 13-15 BBICTaBIISIETCSI CTY/IEHTY, €CITH OH OTBETUI Ha 61-79% mocTaBIeHHBIX BOIIPOCOB, YUUTHIBAsI MHO
B JKECTBEHHBII BBIOOP OTBETOB TECTa

2 0-12 BBICTABJIIETCS CTYAEHTY, ECIM OH OTBETHJI He Ooiiee, ueM Ha 60% IOCTaBIEHHBIX BOIIPOCOB, Y41

B THIBasi MHO)KECTBEHHBII1 BBIOOP OTBETOB TeCTa




5.6 [lpumep 3anauuii Ha JaGoparTopuyo padory JlaboparopHas
pabota 1.1 mo reme 2,3,4,8

Co3znare porpammy Ha Python, B koTopoit HE0OX0aUMO

1) 3anarb 3HaueHus x u y (0,1), onepanuto (CM. HUXKE) U ONYYUTh pe3yabrar (1 nim

0) 11 TM3BIOHKLUY, KOHBIOHKIIUH, HCKITIOYAFOIIETO HITH, CIICIOBAaHHS, IKBHBAJICHIIHH,

MHBEPCUU

2) 3anaTh 2 MHOXKECTBA U BBIBECTH MX JU3IBIOHKLUIO U KOHBIOHKIHIO JUIS

IIPOBEPKU U TECTUPOBAHUS IPUMED

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

2. 3ammcarb MHOXECTBO, eciii A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.

E={6, 12}. 3)

Kombunaropuxa.

OpranuzoBars BBOJ AByX umcen N u M. [locuurars M BeiBecTH mepectaHoBku (P=nl!),
pasMenienust An™ u coueranust Cp™

[Tpumep nist TectupoBaHus N=3, M=2

P=31=1*2*3=6

Anm=31/(3-2)!1=6 m=

31/(21(3-2)H)=3

Cn

4) ®opmyna BKIIOYEHUHN U UCKIIIOUEHUN

Opranu3oBarb BBOA 0011ero konmyectBa cTyaeHToB N. DTuX CTyIeHTOB Mojenwin Ha 3
Opuranpl. B nepByto Opurangy BOLLIO 1, 60 BTOPYIO M 4YEJIOBEK, OCTaJIbHbIE BOLUIM B TPETHIO
Opurany. Crenarb pacueT U BEIBECTH CKOJIBKMMU criocodamu M 3T0 MOXKHO c/1emarh.

IIpumep nis TecTupoBaHUs

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

Kpamkue memoouueckue yxazanus

JlaGopatopHble paOOTHl BBIMNOJHSIOTCS Ha SA3bIke mporpammupoBanHus Python c
00s13aTeNbHOM  BO3MOYKHOCTHIO BBOJIa JAHHBIX W BBIBOJA pPE3yIbTaTOB C Y4Y€TOM, 4YTO Yy
IIPOBEPSIIOLIETO MOTYT OTCYTCTBOBaTh HAaBBIKU NMPOTrPaMMHMPOBAHMS. JTO MO3BOJISET ONPEIEINUTD
YPOBEHb YCBOCHMs Marepuasa, BblpaOaTbiBaTh y CTYJIEHTOB HaBBIK CO3JaHUS NPOTPaMM C
JIPYKETIOOHBIM HMHTEp(ENCcCOoM, MPUMEHATh U 3aKPEIUIATh HABBIKM, MOJTYYEHHbIE Ha 3aHATHUAX
nporpamMmmupoBanus. llepen  BbimomHeHHMEM — pabOThl  HEOOXOAMMO  O3HAKOMHUTBCS €
TEOPETUYECKHUM MarepuasoM, NPEACTABICHHBIM B IMPE3CHTALUSAX M Ha JIEKIHMH, MPOpadoTaTh
METOABI PELICHUS 33134, PACCMOTPEHHBIX B TUIIOBBIX NpuMepax. [llkana oyenku

Ouenka Bamaer Omnucanne

BBICTABIISICTCS CTYACHTY, €CJIM OH BEPHO BBITIOJTHIIIA 33aHHS 110 YKa3aHHOU TeMe, OH JIMYHO OT
5 5 BeJaJl Ha BOMPOCHI IPEMOAABATENs, IPH TECTUPOBAHNH CO3MaHHON MPOTPAMMBI Ha S3bIKE
Python mosy4yeH npaBUIBHBIN pe3ysbTaT 0 MPUMEpY B 3aJaHHU U JOTOJIHUTEILHOMY MPUMEPY

BBICTABJISAETCS CTYJIEHTY, €CJIM OH BEPHO BBIIIOIHMIIA 3alaHUs 110 YKA3aHHOW TEMeE, OH JINYHO OT
4 4 BE€YaJl Ha BONPOCHI IPENOIABATENs, IPH TECTUPOBAHNH CO3IaHHON ITPOTPaMMBI Ha S3bIKE
Python nosy4eH npaBHIbHBIN PE3yIbTaT 110 IPUMEpPY B 3aJaHHU

BBICTABIICTCS CTYNEHTY, HEJJOCTATOYHO KaueCTBEHHO BBIIOJIHUBLIEMY 3aJaHUS 110 YKa3aHHOU
TeMe, UMeeTCsl OIIMOKa IIPH TECTUPOBAHUHU CO3JaHHOM UM mporpamMsl Ha Python, cBsizanHast ¢

3 3
H HEBHUMATEJIBHOCTBIO IIPH HAMHCAHUK GOPMYI B KOZIe IPOrPaMMBI, © OH CMOT TIOIIPaBUTh
TnocJie yKa3aHUH [IPOBEPSIOIIETO
0aJIIOB BBICTABIISETCS CTYACHTY, HEIOCTATOUYHO KaueCTBEHHO BBIMOJIHUBLIEMY 3a/aHUS 110 yKa3
2 0-2 AQHHOH TeMe, UMeeTCsl OIIMOKa P TECTUPOBAHUU CO3JaHHOM UM nporpammel Ha Python, u oH H

€ CMOT IIOIIPAaBUTH MMOCIIE yKa3aHHI>i MPOBEPAIOUICTO




5.7 Ilpumep 3agaHuii HA 1a0OPATOPHYIO PaboOTy

JlabGoparopnas padota 2.1 o reme 2.1 Iloctpouts
HOJTHBIHN rpad Ha YeThIpeX BEPLIMHAX

[TocTpouTth TabIUITy CMEKHOCTH TOTO rpada

Kpamxue memoouueckue ykazanus

JlaGoparopHbie pabOTHl BBINIOJIHAIOTCS Ha S3bIKe MNporpaMMmupoBanHus Python c
065133T6J'IBHOI7I BO3MOXHOCTBIO BBOJAAa OAaHHBIX W BbIBOJA PpE3YIBTAaTOB C Y4YE€TOM, UYTO Y
HpOBepSIIOIJ_IeI‘O MOFyT OTcyTCTBOBaTB HAaBBIKH HpOFpaMMHPOBaHI/ISI. 3TO I10O3BOJIACT onpe;[eJme
ypOBeHB YCBOCHI/ISI MaTepI/IaJIa, BBIpa6aTBIBaTB y CTyI[eHTOB HaBBIK CO3daHUA HpOFpaMM C
JIPYXKEIIOOHBIM HMHTEphEHCcOM, MPUMEHATh W 3aKPEIUIATh HABBIKM, TOJYYCHHBIC HA 3aHATHSAX
[MporpaMMHupOBaHUs. Hepez[ BBIIIOJTHCHUCM pa6OTI>I HCO6XO,Z[I/IMO O3HAKOMUTHLCA C
TECOPCTUUCCKUM MarcpualioM, MNPEACTABICHHBIM B IIPE3CHTAIMAX W Ha JICKIHH, npopa60TaTb
MCTOObI peH_IeHI/ISI 3aja4, paCCMOTpeHHbIX B THUIIOBBIX HpI/IMean. B03MO)I(HO, B IIOMOIIIb CCBIJIKHN
https://shwanoff.ru/networkx-
partl/ u https://openedu.ru/course/mipt/GRAPHTH/?session=spring_2022

Hlxana oyenku

Ornenka Bamnsr Omnucanue

BBICTaBIIICTCA CTYAEHTY, €CJIM OH BEPHO BBINOJHUIIA 33aHUsI [10 YKAa3aHHOM TeMe, OH JIMYHO OT
5 5 BeJall Ha BOMPOCHI MIPENOAABATENs, IPY TECTUPOBAHNH CO3AaHHON TPOTPaMMBI Ha S3bIKE
Python mosy4eH npaBWIBHBIN pe3yibTaT 0 MPUMEpY B 3aJaHHU U JOTIOIHUTEILHOMY IIPHMEPY

BBICTaBIIICTCA CTYAEHTY, €CJIM OH BEPHO BBINOJIHMIIA 33/1aHU 10 YKa3aHHOH TeMe, OH JIMYHO OT
4 4 BeJaJl Ha BOMPOCHI MIPENOAABATENs, IPY TECTUPOBAHNH CO3AAHHON TPOTPaMMBI Ha S3bIKE
Python mosy4eH npaBMIBHBIN pe3yibTaT IO pUMepy B 3aJaHUH

0aJIOB BEICTABIISETCS CTYACHTY, HEIOCTATOYHO KaYeCTBEHHO BHINOJIHUBIIEMY 3aJaHUsI [0 YKa3
3 3 aHHOI TeMe, IMeeTCs OIMOKa IPU TECTUPOBAHUHU CO3/IaHHOI UM mporpaMmbl Ha Python, cBs3an
Has C HEBHIMATEIbHOCTHIO IIPH HaIMCaHUH ()OPMYI B KOJIE IIPOTPaMMBI, ¥ OH CMOT TIOIIPaBUTh

HOCIIE YKa3aHUH IPOBEPSIOLIETO

0aJJIOB BBICTABIISETCS CTYACHTY, HEIOCTATOYHO KaueCTBEHHO BBINOIHHUBLIEMY 33J[aHHS 110 yKa3
2 0-2 aHHOI TeMe, IMeeTCs OMMOKa TIPU TECTUPOBAHUHU CO3/IaHHOI UM mporpaMmsbl Ha Python, 1 oH H
€ CMOT HOIIPaBUTh 110CIIE YKAa3aHUH MPOBEPSIOIIETO

5.8 Ilpumep 3agaHuil Ha 1a0opaTOpPHYI0 padoTy

JlaboparopHas pabora 2.2 o Teme 2.2 Anroputm JleikcTpsl

3ananue. 3amate pacctosHus Mexnay BepmuHamu A,B,C,D,E ¢ momormipio TaOmuIlsl
CMEXHOCTH — OMpEeAeNuTh JUIMHY Kpardaiimero nmytu mexay A u E. HapucoBare rpad c
BBIJICJICHHBIM KpaT4allliUM ITyTeM

[Ipumep nnst TecTupoBaHuUs

Mexny nynkramu A,B,C,D,E mocTtpoeHbl I0pOrd COMIacHO TabIUIlE CMEXKHOCTH.
HapucoBars npumep rpada mo Tabiauie CMEKHOCTH U ONPEAETUTh UIMHY KpaTdyalIiero myTH
mexny A u E.
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Tabmmua paccrosiuuii rpada

AB/CD|E

1 2| 2

2

- e —— —

7134

=0 0w >

Pesynbrar 1+2+3= 6 Kparuaiimmii nyTh BbIJIEIEH HA PUCYHKE

Kpamxue memoouueckue ykazanus

JlaGoparopHbie pabOTHl BBIMOMHSIOTCS Ha S3bIKE IporpammupoBanHus Python ¢
065[321T6J'H:HOI71 BO3MOXHOCTBbIO BBOJA4 MHOAHHBIX W BbIBOAA PpE3YJIbTATOB C Y4YC€TOM, UYTO Y
MMPOBEPAOIICTO MOT'YT OTCYTCTBOBATH HABBIKU IMPOTrpaMMHUPOBAHUS. 9T0 IMO3BOJIACT OIIPCACINUTD
YPOBCHb YCBOCHHA MaTcpualia, BBIpa6aTBIBaTI> Y CTYACHTOB HABBIK CO3JaHUS IIpOorpamMm C
JIPYKETIOOHBIM HMHTEpQEicoM, MPUMEHITh U 3aKPEIUIATh HAaBBIKM, MOJYYEHHbIE Ha 3aHSITHSIX
nporpammupoBanus. llepen  BbimogHeHHMEM  pabOThl  HEOOXOAMMO  O3HAKOMHUTBCS €
TCOPCTUUCCKUM MATCPUAJIOM, MNPCACTABICHHBIM B IIPE3CHTALIUAX W HaA JICKIUU, npopa60TaTb
MCTOABI pCHICHUS 3aa4, paCCMOTPCHHBIX B THIIOBBLIX ITPpHUMEpaAx. BO3MO)KHO, B IMTOMOIIIb CCBIJIIKH
https://shwanoff.ru/networkx-
partl/ u https://openedu.ru/course/mipt/GRAPHTH/?session=spring 2022
ILlxkana oyenxu

Orenka Bammsr Omnucanue

BBICTABIISICTCS CTYACHTY, €CJI OH BEPHO BBITIOJTHIIIA 33aJaHHS 10 YKa3aHHOW TeMe, OH JINIHO OT
5 5 BeJaJl Ha BOMPOCHI IPENOAABaTeNs, IPH TECTUPOBAHNH CO3MaHHON ITPOrpaMMBI Ha s13bIke Pytho
N MOJIy4€eH NPaBUIIbHBIA PE3yNbTaT 10 PUMEPY B 3aJaHUU U JTONOJHUTEIBHOMY IPUMEPY

BBICTABIISICTCS CTYACHTY, €CJI OH BEPHO BBITIOJIHIIIA 3aJaHUS 10 YKa3aHHOH TeMe, OH JINYHO OT
4 4 BeYaJ Ha BOIPOCHI MPENOaBaTelisi, MPU TECTUPOBAHUH CO3IaHHOI MporpaMmsbl Ha si3sike Pytho
N MOJTy4eH NMPaBIIIBHBIN PE3yNbTaT M0 PUMepY B 3aJaHIN

BBICTABJISIETCS CTYJCHTY, HEIOCTATOYHO Ka4€CTBEHHO BBINOJIHUBIIEMY 331aHHS MO yKa3aHHON
TeMe, UMeeTCsl OIHMOKa P TECTHPOBAHUU CO3JaHHOM MM MporpamMMsl Ha Python, cBsi3anHast ¢
HEBHMMATEJIbHOCTBIO TP HAaMCaHUH (OPMYI B KOJIE TIPOrPaMMBL, H OH CMOT ITONIPaBHUTh MOCTIe
YKa3aHHH ITPOBEPSIOIIETO

BBICTABJISICTCS CTYACHTY, HEIOCTATOYHO Ka4€CTBEHHO BBITIOJIHHUBIIEMY 3aIaHUs [0 YKa3aHHON
2 0-2 TeMe, UMEeeTCsl OIIMOKa IPH TECTHPOBAaHUHU CO3JaHHOM UM mporpammsl Ha Python, 1 oH He cmor
HOTIPaBUTh T10CJIE YKa3aHHH MPOBEPSIOIIETO
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5.9 Ilpumep 3agaHuii HA 1a0OPATOPHYIO PadOTy

JlaGoparopHasi padora nmo treme Ne9 «IloToku B ceTsix»

esm 1adbopaTopHOii padoThI

CdopmupoBars y 00y4yaronmxcsi yMEHUsI 1 HaBBIKUA UCIOJIb30BaHMsI CETEBBIX MOJENEH B
pamMKax TEOPETUYECKUX U MPAKTHUECKUX HCCIEIOBAHUNM [UJIsl TOCIEAYIOLIEr0 MPUHATHUS
OpraHU3aIMOHHO-YIpaBleHYeCKUX pemieHui. [[oBbICUTh HABBIKM MPOrPaMMHUPOBAHUS HA SI3BIKE
Python.

ILli1anupyembie pe3y/abTaTbl 00y4eHUs

dopMHpOBaHHE yMEHHSA HCIOJb30BaTh CETEBbIE MOJAETH JUISL  IOCJIEIYIOIIEro
HAXO0XJICHUsI COOTBETCTBYIOLMX OpPraHMU3aIl[MOHHO-YIpaBlIeHUYEeCKUX pemieHuit. dopmupoBanue
HABBIKOB MPOTPaMMHUPOBAHUS U HCIIOJIB30BAHUSI METO/IOB €CTECTBEHHOHAYYHBIX JIHUCIMIUIMH B
npoecCHOHAIBHOMN ESTEIbHOCTH ISl TEOPETHUECKOTO U SKCIIEPUMEHTAILHOTO MCCIEI0BaHUS.
Conepxanue J1abopaTopHOi padoThI

1. Kaxnprii oOywaromuiicsi ToiydaeT 3aJaHue, Cojepikaiiee TaOIMYHO 3aJaHHYIO
UH(GOPMAIUIO O CETU C €AUHCTBEHHBIMU UCTOUHUKOM U CTOKOM.

TpeOyeTcs:

1.Co3narp mporpammy Ha si3bIke MporpammupoBaHusi Python ans BBoma maHHBIX
COMJIACHO TUIIOBOMY BapUaHTY

2.BbiBecTH:

1) u3o0pakeHue CEeTH B BUJIE B3BEIICHHOTO oprpada; 2)

MaKCUMAaJIbHBIN MOTOK B CETH.

TunoBoi BAPUAHT.

3amanue 1. HaiiTu MakcUMalIbHBIN MOTOK B CETH C €IUHCTBEHHBIMH HCTOYHUKOM H
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

o(
a, |3 3 1 4 2 3 3 2 1 5 3 2 2 1 3

b)
3aHaHI/Ie 2. Haiitu MakcuMaJIbHBII NOTOK B CETU C HECKOJIBKHMMHM HCTOYHHMKAMHU H
CTOKaMM.
a S1 S2 S2 S2 2 2 3 4 5 1 1 5 6 t1 t1 t2
b 2 2 4 3 1 5 6 6 6 t t t ts t2 t t3
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(t2)=3 b(ts)=4

3az[aHHe 4. HaliTn MaKCUMAaJIbHBIA TIOTOK B CETH C 3aIaHHBIMU OTPaHUYCHUAMMU IIOTOKA B
HCTOYHHKAX MU CTOKax.

a S1 S2 1 3 5 t2 S1 S2 3 1 t2 3 1 1

b 3 5 s1 |t 2 t1 s3 |2 4 5 4 5 4 t1

c(
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(s3)=2 a'(s3s)=4 b(t1)=2 b (t1)=4 b(t2)=1 b(

t2)=2

3allaHI/IC 5. HOCTpOI/ITB JAOMMYCTUMYHO HUPKYIAIWIO UKW 1IOKa3aTh, YTO €€ HC CYHICCTBYCT
(HauanbHask TUPKYISILNS HYJIEeBas).

a 1 2 2 3 3 3 3 4 4 5 5 6

b 2 4 1 1 2 4 5 6 5 3 4 5




@b) |2 |1 Jo J2 [1 [1 [2 [2 [2 [1 [1 |1

cab) [3 [3 [2 |5 [3 [3 |4 [4 [3 [4 [4 |5

Kpamkue memoouueckue ykazanus

[Ipu mnoaroroBke K mnaboparopHOW paboTe HEOOXOAMMO OOpaTuTh BHHMaHUE Ha
COZIEp)KaHUE OCHOBHBIX TEOPETUYECKUX BONPOCOB, IIOTOKAMU B CETAX, H3JIOKEHHBIX Ha
JEKIMOHHBIX 3aHATHSX. Pe3ynbTarel MOAENMpPOBAaHUS [JODKHBI OBITH IPEACTaBIEHbl B
AIIEKTPOHHOM BH/E (Ha s3bIKE TporpaMmupoBanus Python).

Llxana oyenku

[Ixama oneHku

Bamisr Onucanne

5 3aiaHre BBITIOJIHEHO MOJHOCTHIO U a0COIOTHO MPABUITHHO.

4 3amaHye BHIIOIHEHO MTOJHOCTHIO U MIPABWIBHO, HO PEIICHHE CONEPKUT HEKOTOPbIe HETOYHOCTH U
HECYIIECCTBCHHBIC OIINOKH.

3 3aiaHre BBITIOHEHO HE MOTHOCTHIO, C CYIIECTBCHHBIMHU OIMOKaMHU, HO TIOIXO0J] K PEIICHHIO, UIes
PpeIleHHUs, METO TIPaBHUIIbHBL.

2 3aiaHre BBIMIOITHEHO YaCTHYHO, IMEET ONIMOKH, OCYIICCTBIICHA MOTBITKA PEIICHHS Ha OCHOBE
MPaBUIILHBIX METOJOB M UACH PEIICHHUSI.

0 3a/1aHue He BBINOJIHEHO.

5.10 INpumep pasHoypoBHeBbIX 3amad u 3axanuii 1)CropTCMEHBI

3aHUMArOT IIPU30BBIC MECTA - HA3BAHUC OIICpallu.

2)B copeBHoBanuu npuHsiM ydactue 10 xomanna. CKOJIBKMMH CHOCOOaMH OHHU MOTYT
MOJICTIUTH TIPU30BbIC MecTa?

3) ABTOoMOOUIBEHBII HOMEpP cocTouT U3 3 udp (13 Takoro Hadopa: 0, 1, 2, 3, ..., 9) u Tpex
OykB. B coemuHeHum w3 OyKB JUIsi HOMEPOB AaBTOMOOWJICH, KaKHWe 3apeTHCTPHPOBAHBI B
MockoBckoi 067acTH, Ha IEPBOM MECTE CTOMT OykBa A, a Ha BTOPOM MecTe ofHa u3 OykB A, B,
E, K, M, H. Ckoibko aBTOMOOHJIBHBIX HOMEPOB MOYKHO COCTaBUTh B 00J1aCTH?

Kpamkue memoouueckue yxazanus

KontponeHass paboTa mMO3BOJISET OMpEAEeNUTh YPOBEHb ycBOeHHUs Marepuana. llepen
HAYaJIoOM BBIMIOHEHUSI HEOOXOIAMMO O3HAKOMHTHCS C MaTepuajioM JICKIMH M0 KOMOWHATOPHKE.
Ilkana oyenxu

bannet

[Ixamna onenku bamisr Onucanue

5- 3a1aHue BBIMOIHEHO MOJTHOCTHIO U a0COTIOTHO MPABUIBHO.

4- 3amaHue BBITIOJHEHO MOJHOCTHIO U MPAaBUIBHO, HO PEUICHHE COAEPKUT HEKOTOphIE
HETOYHOCTH M HECYIIIECTBEHHBIE OIIHOKH.

3- 3agaHue BBIOJIHEHO HE TMOJIHOCTHIO, C CYIIECTBEHHBIMH OIIMOKaMH, HO TOAXOA K
PELICHUIO, UJES PEIICHUs, METOJI TPaBUIIbHBI.

2- 3afaHue BBIMIOJIHEHO YaCTUYHO, UMEET OMIMOKH, OCYIIECTBICHA MOIBITKA PEIICHUS Ha
OCHOBE MPABUJILHBIX METOJIOB U UJIEH pelIeHusl.

0- 3ananue He BHIMOIHEHO.

5.2 UToroBslii TecT (TUIOBBIE BONPOCHI)

IIpumepHBIii NepedyeHb BONIPOCOB /ISl TECTa
1. Onepamnuu KOHBIOHKIIAS COOTBETCTBYET
BriGepute onuH WM HECKOIBKO OTBETOB:



1) coroz U

2) coro3 HJIH

3 (x&y)
4) XDy
5) XAY
6) X=Yy
7) Xvy

2. Omeparuu AU3BIOHKIUS COOTBETCTBYET
BriGepuTe oMH WM HECKOIBKO OTBETOB:

1) cotos H

2) cotos HUIH

3 (x&y)
4) XDy
5) XAY
6) X=>Yy
7) Xvy

3. Omnepanun HCK/TIOYAIOIEE HJIH cooTBEeTCTBYET
BriGepuTe oMH WM HECKOJIBKO OTBETOB:

1) coroz H

2) coro3 HJITH

3 (x&Y)

4) XDy

5) XAY

6) X=Yy
7)) XVY

4. Onepauuu mtpux llepdepa (NAND) coorBeTcTBYET

Bri6epute o1H OTBET:
n X|y
2) XDy
3) Xy



4) X=Yy

°) Xvy
5. B T1abmuny uctunnoctu mrpux leddepa (NAND) BBectn Hemocraromiee
3HAUCHHE
xy | xly
00 1
01 1
10 1
11

6. B Tabmumy wuctuHHOCTH cTpenka [Ilmpca (NOR) BBectm Hemocraroriee

3HAYCHUE
xy | xdy
00 1
01
10
11
KombOuHaropuka.
7. CKOJBKO YeThIPEX3HAYHBIX YHCENl MOKHO cocTaBUTh U3 1udp ot 0 1o 9?
8. CkonbkuMHU crioco0amMu MOKHO BbIOpaTh riacHyto B ciose "PO3A"?
9. CKOIBKUMHU CIIOCOOAMH MOKHO Pa3MECTUTh B OUepesin 5 YeloBek?
10.  CkonpkuMHU crioco6aMH MOKHO pPa3MECTUTh 1O MapaM S5 4eloBek?
11.  CkoabKO pa3iMyHBIX CJIOB MOYKHO HOJYYUTh, IEPECTaBIsIsl OYKBBI B CJIOBE
«MareMaTuka»?
12. [TocunTaTh ¥ BHIBECTH MEPECTAHOBKH A N=3, M=2
13. [TocunTaTh ¥ BRIBECTH pa3MeleHus st N=3, m=2
14. ITocunTath M BBIBECTH cOUETaHUS It N=3, M=2
15. ®dopmyna BKIIOUEHUN W UCKItoueHuid. OO01ee KoinyecTBa cTyn1eHToB N.

OTUX CTYIEHTOB Mojenuiau Ha 3 Opuranel. B mepByro Opuragy Bouuio n, 6o
BTOPYIO M YEJIOBEK, OCTajbHblE BOLLIM B TpeThio Opurany. Chenatb pacyer u
BBIBECTH CKOJIBKUMHU criocobamu M 310 MokHO cnenath npu N=20, n=3, m=5
16. I'pad Ha3bIBAIOT MyCTHIM, TOTJA U TOJIBKO TOT/AA, KOT'/1a

a) OH COCTOUT U3 OJJHOM BEpIINHBI;
0 ) B HEM HET HU BEpILIUH, HU pedep;
B) B HEM HET BEPIINH;
T') B HEM HET pebep.
17) PaccrossHueM MexIy ABYMS BEpLUIMHAMHU HA3bIBAIOT
a) JUIMHY COSAMHSIONIETO X MapIIpyTa;
0) ATMHY MaKCUMaJIbHOTO COEIMHSIOIET0 X MapUIpyTa;
B) [UTMHY KpaTYalIIero COeANHSIONIETO UX MapIpyTa;
I') KOJINYECTBO COCTUHSIOMINX UX MapIIPYTOB.
18) Crenenbto BeplIMHBI Ipad)a Ha3bIBAIOT



a) KOJIMYECTBO MPOXOSIIUX Yepe3 He€ MapIIpyTOB;

0) KoIM4uecTBO pEOEP, KOTOPHIM MPUHAICKHUT 3Ta BEPIINHA;

B) YHUCIIO MaplIPyTOB, COCAMHSIONIUX 3Ty BEPIIUHY C OCTABIIUMHUCS BEPIIUHAMU
rpada;

I) €€ SKCLICHTPUCUTET.

19) I'pad Ha3bIBaeTCS CBA3HBIM, €CITU
a) Mo0bIe JBE €0 BEPIIMHBI COSIUHEHBI MapLIPYTOM;
0) 1r00bI€E 1BE €r0 BEPIIMHBI COEUHEHBI PEOPOM;
B) €r0 JIONOJTHEHHE SIBIISIETCS CBA3HBIM Ipadom;
r) 1100bIe JIBE BEPIIUHBI MPUHAIESIKAT KAKOMY-TTHOO0 LUKITY.
MHoxecTBa
20.lanbr MHOKECTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12} 3anucarts uepe3
3aMATYI0 AU3BIOHKIIUIO.
21. Jlamer wmHOXectBa A={2, 4, 6, & 10, 12}, B={3, 6, 9, 12}.
3anucarh yepes 3amaTyro pasHocTh A\B
22 .Kakoe 13 HIKECIEAYIONNX MPeAIOKEHHIA SBISIFOTCS BEICKa3bIBAHUSIMHU
a) Cxonbko Tebe 1er?  0) Ilepesarpy3u kommobroTep.
B) Uuciio 100000 ouens 6ompiioe. T) JIBakIbl 1Ba paBHO TISTH.

23) Tabsiuita ICTUHHOCTH JUIsl BRICKA3bIBAHMS, 3ABUCAILETO OT 4 MEPEMEHHbBIX, UMEET
a) 4 cTtpoku, 06 ) 8 cTpok, +B ) 16 CTPOK, T) CTOJBKO CTPOK, CKOJIBKO JIOTHYECKHX
onepauui.
24. CIH® conepKuT CTOIBKO 3JIEMEHTaPHBIX KOHBIOHKIIMHI, CKOJIBKO
a) JJOTUYECKHUX [IEPEMEHHBIX,
0) TOTUYECKHUX OTEpaIHi,
B) €JIMHUII B TTOCJIETHEM CTOJIOIE TaOIHUIIbl HICTUHHOCTH,
T) HyJIel B TIOCJIeIHEM CTOJNOIIEe TaOIUIIbl HCTUHHOCTH.
25 MHoecTBa Ha3bIBalOT PaBHBIMH, €CIIM OHU
a) COCTOSIT U3 OJIHUX U T€X K€ DIIEMEHTOB;
0) comeprKaT OIMHAKOBOE KOJIMUECTBO JIEMEHTOB;
B) TIOJTy4Y€HBI C TOMOIIBIO OJJUHAKOBBIX MHOXKECTB;
T') MOJTYYEHBI C TOMOIIBIO OJMHAKOBBIX ONEpaIfit

26 CBOHCTBOM KOMMYTaTHUBHOCTH HE 00JIafjaeT ornepanus

a) o0beIMHeHHs, 0) epeceyeHns, +B) pa3HOCTH, I') CHMMETPUUYECKON Pa3HOCTH.

Kpamxue memoouueckue yxazanus

B pamkax cobecenoBanusi cryaeHTaMm 3agatorcss 20 BOMNPOCOB, MHPEANOIAraroIInuX
KOpPOTKHE OTBEeThI. Kak/pIil MpaBUIIbHBIA OTBET MPUHOCHUT CTYAeHTY 1 6ami. Takum obpazom, mo
pe3ynprartam cobecesoBaHMs CTYIEHT MoxeT Habpath oT 0 10 20 6anios.

IITxama oneHKH:

Bamner Ommcanue
20 CTyaeHT OTBETHII Ha BCE BOIIPOCHI T€CTA MPABUIIBHO.
16-19 CTyneHT OTBETHII Ha OOJBIIMHCTBO BOIIPOCOB TECTA MPABIIBHO, HO OTBETHI Ha
) HEKOTOPBIE BOIPOCHI COJIEPKAT HETOUHOCTH U HECYIIECTBEHHBIE OIIMOKH.
11-15 CryneHT oTBeTHJI Ha OOJBIIYI0 YacTh BOMPOCOB TECTa MPABUIHHO, HO OTBETHI
i Ha HEKOTOPBIE BOMPOCHI COJEPIKAT CYIIECTBEHHBIE OIIMOKH.
0-10 OTBeThl CTyneHTa Ha OOJBIIMHCTBO BOIPOCOB CONEPKAT CYIIECTBEHHBIC

OILIMOKH.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Llenpto OCBOGHMSI IUCHMIDIMHBI JIMCKpeTHass MaTeMaTHKa SBISCTCS O3HAKOMJICHHE
CTYIICHTOB C TAaKMMH KIJIACCHYCCKUMHM pasJeliaMd JUCKPETHOH MaTeMaThKu Kak anredpa
BBICKA3bIBaHUI (M HEKOTOPBIC €€ MPUIIOKECHUS), TUCKPETHBIH aHaIN3, TEOPUS] MHOXKECTB, TEOPHUS
NPEIUKAaTOB, 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 MaTEMAaTHYECKHM SI3bIKOM, SIBIISIOIIMMCS, KaK M3BECTHO, SI3BIKOM
100011 HayKH.

3aa4n OCBOCHUS IUCIMILIAHBL:

e H3yuY€HHE METOJIOB JUCKPETHON MAaTeMaTUKH Ul PELICHUs IPUKIIaIHbIX 3a/1a4;

e (opMupoBaHHE HABBIKOB MOJICTUPOBAHHS PEATHHBIX O0BEKTOB U MPOLIECCOB C
UCIOJIb30BAaHUEM MAaTEMAaTUYECKOTI'0 alapara JUCKPETHOW MaTeMaTHKY;

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

[TmanupyeMbIMH pe3yJibTaTaMyi OOYYEHUS MO JAUCIUILTUHE (MOJIYJIIO), SIBJISFOTCS 3HAHUS,
yMeHMsI, HaBbIKU. [lepeueHp MaHupyeMbIX pe3ysIbTaToB OOydYeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJbTaTaMHd OCBOCHHUS 00pa30BaTECIbHOW MPOTrPAMMBI,
npecTaBicH B Tadymie 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 pe3ybTaTa
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 3a71a4
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. Huxumeukun, A. I1. JluckpeTHas MaTeMaThka U AUCKPETHBIE CHCTEMBbI YITPABJICHUS :
yueOHuK mist By30B / A. I1. Hukumeukun. — 2-e usf., ucrnp. u gon. — Mocksa : M3garenseTBo
FOpaiit, 2026. — 298 c. — (Bricuiee ob6paszoBanue). — ISBN 978-5-534-08596-9. — Texkcr
anekTpoHHsld  //  OOpazoBarenpHass  miatpopma  IOpaittr  [caiit]. —  URL:
https://urait.ru/bcode/586769 (nara obpamenus: 19.05.2026).

3. CynomuatoB, C. B. JluckperHas mMareMaTuka : YUeOHUK M MPAKTUKYM JUIsS BY30B /

C. B. Cynomnaros, E. B. OBunnHMKOBa. — 5-€ M31., ucnp. u jgon. — Mocksa : M3naTenscTBo
[Opaiir, 2024. — 279 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-00871-5. — Texkcr
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  FOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/535805 (mara obpamenus: 12.03.2025).

7.2  Jlonoanumenvhas tumepamypa

1. Anekcees, B. b. Jluckpernas matemaTtuka : yueOnuk / B. b. AnekceeB. — Mockga :
NH®PA-M, 2025. — 133 c. — (Bricmiee obpazoBanue). — DOI 10.12737/1172256. - ISBN 978-
5-16-018503-3. - Tekcr : anektponnsiid. - URL: https://znanium.ru/catalog/product/2211114 (nata
obpammenus: 31.05.2026)

2. bamabaeBa, H. Il. [luckperHas maremaTnka. KomOuWHaTOpHKa. DJIEMEHTHl TEOPUHU
rpa¢os : yuebHoe nocobue / H. I1. banabaesa, E. A. Du60om. — Camapa : [II'YTU, 2024. — 108
c.— Texkcr: o»nextponnslii/ JlaHp : 31eKkTpoHHO-OMONMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/463475 (mata oOpamenus: 25.05.2026). — Pexum poctyma: ans
aBTOPH3. NIOJIb30BATEIICH.



7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KNI0uas npogheccuonanbHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCMU):

1. Koncrantunos E.B. Teopus rpadoB: anredpandeckast Teopus : yueOHHK J1st By30B / E.

B. KoncrantunoBa. — MockBa : MzmarensctBo [Opaiir, 2025. — 123 c¢. — (Bsicmee
obpazoBanue). — ISBN 978-5-534-20172-7. — Texkct : anexkTpoHHBIN // OOpazoBarenbHas
miatdopma IOpaiitr [caiit]. — URL: https://urait.ru/bcode/569211 (mara oOpareHus:
08.06.2026).

2. O6pasoarenbHas miatgopma "FOPAUT"

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

4. DnexkTpoHHO-OMOMMOTEeUHas cucrema "ZNANIUM.COM"

5. DnektponHO-OMOMMOTEeYHas cucrema "JIAHB"

6. Open Academic Journals Index (OAJI). IIpodeccuonanbuas 6a3za naHHbIX - Pexxum
nocryna: http://oaji.net/

7. Ilpesunmenrtckas OuOmmoreka wuM. b.H.EmpnuHa (6a3a [JaHHBIX —Pa3IMYHBIX
npodeccnoHabHBIX 00acteit) - Pexxum moctyna: https://www.prlib.ru/

8. Hudopmanmonno-crnpaBounas cucrema "KoucynpranT [lmoc" - Pexum poctyma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUILVIMHBI (MOAYJs) W IepeYeHb
HHGpOPMANMOHHBIX TEXHOJIOTHil, UCMOJIb3yeMbIX NMPH OCYIIECTBJIEHHN 00PAa30BATEJLHOIO
npouecca no JMCUMIVInHe (MO1YJII0), BKJIKYAs MlepevyeHb MPOrpaMMHOro odecre4eHust

OcHOBHOE 000pPYIOBAHUE:

e Mynbrumeuiinas Tpuoyna E-Station S

e MynpTuMenuiiHbiii KomiuiekT Ne2 B coctaBe:mpoektop Casio XJ-M146,5kpan
180*180,kperuieHre MOTOJIOYHOE

e Hacrennsriii mkad s yeunurens 3syka Krauler GPC-66512

e O6umaynsrit Mmorutop 23" LG CAV42K

e O6maunbiit Moautop LG Electronics uepHsblii +ki1aBuaTypa+Msbliilb

e [Ipoextop Ne 1Epson EB-480

e [Ipoextop SONY VPL-FX500L (6e3 o6bexTHBa)

e CereBoit MonuTop:Hynesoii kimeHT Samsung SyncMaster NC240

e CucreMa ay/IMOBU3YyaIbHOTO MPEICTaBIeHUs HH(OpMAIUU

IIporpammHoOe obeciieyeHue:

e Microsoft Windows XP Professional Russian
e Python
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