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IIpumepHbIe OLIeHOYHBbIE CPEACTBA



1 Ilepeuens popmupyemvix komnemenyuti

Hassanue OIIOII BO, Kon i hopMyupoBKa kommerermm | KO M (OpMYIHPOBKA MHIMKATOPA HOCTHKEHHUS

COKpaIleHHOE KOMIIETEHITAN
09.03.04 OIIK-1 : CnocoGeH mpuMeHSTH OIIK-1.1B Oo6mamaer MaTeMaTHYECKOM
«[Iporpammuas €CTEeCTBEHHOHAYYHbIE U KyIbTYypOl ¥ CHCTEMHBIM  MBIIUICHUEM,
HHKCHEPUSI» OOIIEHHKEHEPHbIC 3HAHMUS, METO/IBI | TIO3BOJISIOLIMMHU B npodeccronaibHON
(b-UH) MaTeMaTHYECKOTO aHaIu3a U IEITEILHOCTH  MCIOJIL30BaTh MaTeMaTHYECKUe
MOJICIIUPOBAHHUSI, TCOPETUUECKOTO U | METOABI W HMHCTPYMEHTBI Uil  MPOBEICHHUS
IKCIIEPUMEHTAILHOTO UCCICIOBAaHUS | KPUTHUICCKOTO aHamsa CHUTYyaIHH,
B IpO()eCCUOHANBHOMN JEITENILHOCTH | MOJICIUPOBAHKUS W TMPOTHO3MPOBAHUS Pa3BUTHUS

MIPOLIECCOB U SIBJICHUU

KOMHGTCHI_[I/IH CUHUTACTCA C(bOpMHpOBaHHOﬁ Ha JaHHOM DJTaln€ B Cciydac,

€Clin

NOJY4YEHHbIE pEe3yJabTaTbl OOy4eHHUs MO AUCUUIUIMHE OLIEHEHBl IOJOKUTEJIBHO (IMana3oH
KPUTEPHEB OLICHUBAHUS PE3YJBTaTOB OOYUCHHS «3aYTE€HOY, «yIOBIETBOPUTEIHLHOY, «XOPOIIO»,

((OTJII/I‘-IHO»). B cJ1ydyac OTCYTCTBUA MTOJIOKUTCIILHOM OLICHKHM KOMIICTCHIMA Ha JAaHHOM OTall

cuuTaeTcsi Hec(pOpMUPOBAHHOM.

2 Iloxazamenu oyeHUBaHUA NIAHUPYEMBIX Pe3VIbINAMOos8 00y4eHUs

KoMmnerenuus
OOLIEH)KEHEPHbIE

OIIK-1
3HAHUS,

«Cnocoben

METOIbI MaTEeMaTn4dcCKoOro

IMPUMCHATDH

aHajim3a H

CCTCCTBCHHOHAYYHLIC u

MOACIUPOBAHUA,

TCOPECTUYCCKOI'O U SKCIICPUMCHTAJIIbHOI'O UCCIICAOBAHNUA B HpO(I)CCCHOHaHLHOﬁ ACATCIIBHOCTH

Tabmuna 2.1 — Kpurepun o1ieHKH WHIUKATOPOB JOCTHKCHHUS KOMITCTCHIIH

Koz u popmynmnposka

Pesysnbrathl 00y4YeHUS 0 AUCIUILIHHE

Kpurepun onieHnBanus

HMHAUKATOpa JOCTHKECHUS Kon
Tum pe3yabpTaToB 00ydeHNS
KOMICTCHIMA pes Pesynbrar
g | PE3TE
OIIK-1.1B : O6nanaer MPaBWJILHOCTh M TOJHOTA
MaTeMaTH4ecKoy KyabTypoH P | 3uanue OCHOBHBIX ) 3aKOHOB | OTBETOB Ha BOMPOCHI
CHCTEMHBIM MBIIIJICHHUEM, JUCKPETHOI MaTeMaTHKH U3y9ICHHBIX paszaenos
MO3BOJISIOIUMHU B JUCKPETHON MaTeMaTHKH
npodeCCHOHaTbHON HCII0JIb30BaTh OCHOBHBIC | KOPPEKTHOCTh  BBIOOpa |
ACATCIbHOCTH UCIIOJIB30BATh 3aKOHBI JOUCHUTIITAHBI B | NpaBHJILHOCTH MCIIOJIL30BAaHUSA
MaTeMaTH4CCKUC MCTO/IbI 1 po¢eCCHOHATBFHON METOH0B JUCKPETHON
HHCTPYMCHTBI JIUIS P/12 | HaBbik | ;esTedpHOCTH, IIPUMEHATh | MATEMAaTUKA IIPU  PELICHUU
TNIPOBEACHUS KPUTHUICCKOI'O MaTeMaTU4eCKUe METOIBI IPU | OCHOBHBIX TUIIOB 3ajad4,
aHaIlN3a CUTYalHH, peleHny npodecCHOHaIbHBIX | M3ydyaeMbIX Ha IMPaKTUYECKUX
MOJC/IMPOBAHMS U 3a7a4 3aHATHIX
IIPOTHO3UPOBAHUS PA3BUTHUS Ty — METOIOB
TPOLECCOB U ABJCHHH HOCTPOCHHS. MAaTEMAaTHYECKUX | CAMOCTOATENBHOCTh PENICHUS
PI3 | Vienne Mozeneu HpO(beCCI/IOHaHLHBI)f MOCTaBJIEHHBIX 3amad,

3aJa4 M COJEpPXKATeNbHOW | CBSI3aHHBIX C JUCKPETHBIMU

HHTEPIPETAllNN TIONyYEHHBIX | CTPYKTypamu

pe3yNnbTaToB

Ta6J'II/II_[a 3aIllOJIHACTCA B COOTBCTCTBHUU C pa3JCIIOM 1 PabGoueii nporpamMmbl JTUCHUIIIIMHBL

(Momyst).

3 Ilepeuenv oyenounvix cpeocma

Ta6nuna 3 — [lepeyeHb OLIEHOYHBIX CPEJCTB MO TUCLIUIUIMHE (MOIYIIIO)




KonTponupyemsie mraHupyemsie

KonTponupyembie TemMbl

HanmeHoBaHME OLIEHOYHOTO CPEJICTBA U
npeacrasnenue ero B ®OC

pe3yNbTaThl 00y4YEHUS JHACIUIIIAHBI TIpoMesKyTO4HAs
Texkyuiuii KOHTPOJIb
aTTeCTaLMs
OuHas ¢popma oOyueHus
P11 3HaHue : ocHOBHBIX | I.1. Merton
3aKOHOB IUCKPETHOH | MaTeMaTH4YeCKOi CobecenoBanne Tect
MaTeMaTUuKU UHAYKIUH
JlabopaTopHas
parop Tect
1.2. ByneBsl ¢ynkuum n | pabora
JIOTMKA BBICKA3bIBAaHUM
CobecenoBanne Tect
1.3. Hopmamsusie  u | JlaboparopHas Tecr
COBEpILICHHbIE pabora
HOpMaIbHBIE (dopmbI
GymenbIx dyHKIHA CobecemoBanue Tect
JlabopaTtopHas
paTop Tect
1.4. [Monuuomsr | Padota
Kerankuna
CobecenoBanue Tect
JlabopaTopHas
parop Tect
1.5. Beegenne B Teopuio | padora
MHOKECTB
CobecemoBanue Tect
JlabopaTopHas
paTop Tect
1.6. Beckoneunsie | pabdora
MHOKECTBA.
CobecenoBanue Tect
JlabopaTopHas
parop Tect
1.7. Orobpaxenus, | padora
OTHOIICHUS, IPETUKATHL.
CobecemoBanue Tecrt
JlabopaTopHas
patop Tect
pabora
1.8. KomOuHaropuka
CobecenoBanue Tect
JlabopaTopHas
parop Tect
1.9. ®opmyna BKIHOYEHHI pabora
M UCKITIOYCHUH
CobecenoBanne Tect
JlabopaTopHas
patop Tect
1.10. DnemeHTHI TEOpHUU pabora
AJITOPUTMOB.
CobecenoBanue Tect
2.1. Tlomsatue tpada wu | JlabBoparopHas T
ecT
BuIbI rpadoB pabora




2.2. Teopus

JlaGoparopHast
HEOPHEHTUPOBAHHBIX Tecr
pabota
rpaoB
2.3. OxsuBajnentHsie | JlaboparopHas T
ecT
OTIpeIeNICHHs] IEPEBLEB pabota
2.4. ®opmyna ans uducna | JlaboparopHas T
ecT
YHUIIUKIAYeCKuX TpadoB. | pabdora
2.5. Ilnanaprocts  u | JlaGopaTtopHas T
. ecT
kputepuii Kyparosckoro pabota
2.6. [Mapocogeranms. | Jlaboparopras T
ecT
Teopema Xonna u Kenura. | pabora
2.7. OxctpemansHas | Jlaboparopras T
ecT
Teopusi rpagos. pabota
2.8.  OpuenrupoBanHnsle | JlabopatopHas T
ecT
rpadBbl. pabora
JlabopatopHast
2.9. IloTokH B ceTsX. patop Tect
pabota
P2 Hagsbik HCII0JIb30BaTh KOHTpOJ'IBHaSI T
ecT
OCHOBHBIC 3aKOHBI pa6ora
JCLUILTHHBI B
. JlaboparopHas
npodeccruoranbHON 1.1. Merton paGota Tect
T
ACATCIbHOCTH, IPUMCHATH MaTeMaTUu4deCKOU
MaTeMaTHIeCKHEe METOMB! | yHyKIHH IIpakruyeckas Tecr
npu peIIeHIH pabora
npodeccHoHaNbHBIX 331349 PasHOypOBHEBbIC
Tect
3aJ[a4u U 33/1aHUA
Konrtponbsnas
P Tect
pabora
JlaboparopHas
patop Tect
1.2. ByneBsi dynxuum u | padora
JIOTHKA BBICKA3bIBAHUH Ipakrrueckas
Tect
pabota
PasHoypoBHEBBIE
P Tect
3aJ[a4u M 33/1aHUS
Konrponbshas
P Tect
pabora
1.3. HopmanpHBIE U Jlaboparoprast Tecr
COBEPLICHHBIE pabora
HOpMaJIbHBIC dopmBI | [TpakTuueckas T
OyneBbIX (QYHKIMI pabora eer
PasHoypoBHeEBBIE
P Tect
3aJlauu ¥ 33/1aHUs
KonTponbsHas
P Tect
pabota
1.4. [Monuuoms! | JlaboparopHas T
ecT
Kerankuna pabota
IIpakTuueckas
p Tect

pabora




PazHoypoBHeBbIE

Tect
3a7a4M U 3a0aHus
Kontpoabnas
P Tect
pabora
JlaGopaTtopHas
patop Tect
1.5. Beegenne B Teopumio | padora
MHOKCCTB [pakTudeckas
Tect
pabota
PasHoypoBHEBEBIE
yp Tect
3a7a4y U 3a0aHus
Konrpoabnas
P Tect
pabora
JIaGopaTopHas
patop Tect
1.6. Beckoneunsie | pabdora
MHOXECTBA. [IpaxTudeckas
Tect
pabora
PasHoypoBHEBEIE
YP Tect
3aJ]a4M U 3aJaHus
Kourpoabnas
P Tect
pabota
JlabopaTopHas
patop Tect
1.7. Orobpaxenus, | Padora
OTHOIICHUS, IPCIUKATEL IpakTHyeckas
Tect
pabora
PasHoypoBHEBEIE
YP Tect
3aJ]a4M U 3aJaHus
Kourpoabnas
P Tect
pabota
JlabopaTopHas
patop Tect
pabota
1.8. Kombunaropuka
IIpakTuueckas
Tect
pabora
PasHoypoBHEBEIE
P Tect
3aJ]a4M U 3aJaHus
Kourponabnas
P Tect
pabota
JlabopaTopHas
patop Tect
1.9. ®opmyna BKIHOYEHHI pabora
U UCKJIFOUEHUHI Ipakrrueckas
Tect
pabota
PasnoypoBHeBBIE
P Tect
3aJ1a49M U 3aJaHUs
Kontponbnas
P Tect
1.10. Dmementsl Teopun | pabdora
aJIFTOPUTMOB. JlabopaTopHas
patop Tect

pabora




IIpakTrueckas

Tecr
pabora
PasnoypoBHeBbIE
P Tect
3a7a4u ¥ 3a/1aHUA
2.1. Tlomstme rpada wu | JlaGoparopHnas T
ecT
BHIBI TpadoB pabora
2.2. Teopus
P JlabGoparopHast
HEOPUEHTUPOBAHHBIX Tect
pabora
rpagos
2.3. OxsuBajnentHsie | JlaboparopHas T
ecT
OTIpeIeNICHNs] IEPEBLEB pabota
2.4. ®opmyna ans uncna | JlaboparopHas T
ecT
YHUIMKINYecKux rpados. | pabora
2.5. IlnanapHocts W | JlaGoparopHnas T
. ecT
kpurepuit Kyparosckoro pabota
2.6. ITapocoueranus. | JlaGoparopHas T
ecT
Teopema Xomna u Kenura. | pabora
2.7. OxctpemansHas | Jlaboparopras T
ecT
Teopusi rpagos. pabora
2.8.  OpwuenrupoBanusie | JlaboparopHas T
ecT
rpadpbL. pabora
JlabopatopHast
2.9. IloTokH B ceTsX. pazop Tecr
pabota
PI3 VMeHHe : HCIONb30BaHUs KonTponsHas T
ecT
METOZIOB MOCTPOCHUS paGora
MaTeMaTUYECKUX MOJEIIeH
JlaboparopHas
npodeccroHaNbHBIX 3a1a4 | 1.1, Merton paGora Tect
. T
u COICPXKATCILHON | MaTeMaTHYeCKON
MOJIyYEHHBIX PE3YJIbTaTOB pabora
PasHoypoBHEBBIE
P Tecr
3aJ[auu M 33/1aHUS
KonTponeHas
P Tect
pabota
JlaboparopHast
patop Tect
1.2. ByneBsl ¢ynkumm u | padbora
JIOTHKA BBICKa3bIBAHHUI IpakTHyecKas
Tecr
pabora
PasHoypoBHeEBBIE
P Tecr
3aJ[a4u U 33/1aHUS
KonTponpHas
P Tect
pabora
13.  Hopmamsusie  u | J1aboparopuas Tecr
COBEPLICHHBIE pabota
HOpMaJIbHBIE opmbI | [IpakTuueckas T
o ecT
OyneBbIX (QyHKUIUH pabota
PasHoypoBHEBBIE
P Tecr

3aJa4u 1 3aJaHUsA




KonTponwshas

Tect
pabora
JIaGopaTtopHas
patop Tect
1.4. IMomuuomsr | Padora
Keranknna IIpakTuueckas
Tect
pabora
PasHoypoBHEBEIE
yp Tect
3a7a4d U 3aJJaHUs
KonTtponpnas
P Tect
pabota
JIaGopaTtopHas
patop Tect
1.5. Beemenue B Teopmio | Padora
MHOKCCTB IIpakTuueckas
Tect
pabora
PasHoypoBHEBEBIE
YP Tect
3aJ]a4M U 3aJaHus
Kontpoabnas
P Tect
pabora
JlabopaTopHas
parop Tect
1.6. Beckoneunsie | padora
MHOXECTBA. IIpakruueckas
Tect
pabota
PasHoypoBHEBEBIE
YP Tect
3aJ]a4M U 3aJaHus
Kontpoabnas
P Tect
pabora
JlabopaTopHas
parop Tect
1.7. Orobpaxenus, | padora
OTHOIICHUS, IPETUKATHL. Ipakrrueckas
Tect
pabota
PasHoypoBHEBEBIE
P Tect
3aJ1a4M U 3aJaHus
Kontpoabnas
P Tect
pabora
JlabopaTopHas
parop Tect
pabota
1.8. KomOuHaropuka
IIpakTnueckas
Tect
pabota
PasHoypoBHEBEIE
P Tect
3aJ1a49M U 3aJaHus
Kontpoabnas
P Tect
pabota
1.9. ®opmyna BkmroueHuii | JlaboparopHas T
N ecT
M UCKITFOUEHHUH pabota
IIpakTudueckas
P Tect

pabora




PasHoypoBHEBEIE
P Tecr
3aJ[a4u 1 33/1aHUs
KonTponbsHas
P Tect
pabora
JlaGoparopHast
batop Tect
1.10. Dmementsl Teopuu | padora
JI'OpUTMOB. [IpakTuueckas
Tect
pabota
PasHoypoBHEBEIE
P Tect
3aJla4u ¥ 3a/1aHus
2.1. Tlomstme rpada wu | JlaGoparopHhas Tec
T
BHIBI TpadoB pabora
2.2. Teopus
P JlaboparopHas
HEOPUEHTUPOBAHHBIX Tect
pabota
rpagos
2.3. OxsuBajneHtHsle | JlaboparopHas Tec
T
OTIPEACIICHHS IEPEBbEB pabora
2.4. ®opmyna ans uyucna | JlaboparopHas Tec
T
YHHUIUKIMYECKUX TpadoB. | padora
2.5. Ilnamapaocts  u | JlaboparopHas T
. ecT
xputepuii Kypatosckoro pabota
2.6. ITapocoueranus. | JlaGoparopHas
Tect
Teopema Xomna u Kenura. | pabora
2.7. OxcrpemanbHas | JlaGoparopHas Tec
T
Teopust rpadoB. pabota
2.8.  OpwuenrupoBanusie | JlaboparopHas Tec
T
rpadpbL. pabora
JlaboparopHas
2.9. IloTokH B ceTsx. patop Tect
pabora

4 Onucanue npoyedypol oyeHusaHus

KauectBo c(opMHUpPOBaHHOCTH KOMIETEHIMH Ha JaHHOM JTare OLEHUBAeTCs IIO0
pe3ynbraraM TEKYLIUX U IPOMEXYTOUHBIX arTeCTallUi MPH MOMOIIM KOJUYECTBEHHON OLICHKH,
BbIpa)kKeHHON B Oaytax. MakcuManbHas cymMma 0ajuloB MO JUCHMIUIMHE (Moayimio) paBHa 100

OaiaMm.
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Cymma 6annoB, HAOpaHHBIX CTYACHTOM I10 BCEM BUJaM y4eOHOIl 1edATeIbHOCTH B paMKax
JTUCIUIUIMHBL, IEPEBOAUTCA B OIICHKY B COOTBETCTBUU C TaONIUIIECH.

Cymma 6amioB O1eHKa 1mo
o MPOMEXKYTOTHON XapakTepUCTHKa KauecTBa COPMUPOBAHHOCTH KOMIIETEHIIUH
JCIATUTIHE aTTecTaluy
CrygeHT JneMOHCTpHpYeT c(hOPMHUPOBAHHOCTD MWCLHMILIMHAPHBIX KOMIICTCHIIMH,
00Hapy)XHBaeT BCECTOPOHHEE, CHCTEMaTHYecKOoe M IIIyOOKoe 3HaHHE Y4eOHOTO
MaTepHana, YCBOWJI OCHOBHYIO JMTEpPaTypy W 3HaKOM C JONOJHHTEIHHOMN
or 91 1o 100 «aireno / JIUTEpaTypoH, PEKOMEHIOBAaHHON IPOTPaMMOH, yMeeT CBOOOIHO BBINOJHATD
(OTIIHOY MIPaKTUYECKHUEe 3aJlaHus, MPEXyCMOTPEHHBIE MPOrpaMMOil, CBOOOTHO OIepHpyeT
NPUOOPETCHHBIMU ~ 3HAaHWSMH, YMEHHUSIMH, IIPUMEHSeT HX B CHTyalusIx
MOBBIIIEHHON CJIOKHOCTH.
CTymeHT IeMOHCTpHpYeT C(HOPMHPOBAHHOCTh IHMCUUILIMHAPHBIX KOMIICTEHIIMH:
76 10 90 «3a4TeHo» / OCHOBHBIE 3HaHHsI, yMEHHS OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAYUTEIILHBIC OLINOKH,
or /b ae «XOPOILIOY HETOYHOCTH, 3aTPyIHEHHS IIPU aHAIUTUYECKHX OMNEpaIHsiX, EPeHOCe 3HAHUH U
YMEHHIl Ha HOBBIC, HECTaHAAPTHbIC CUTYAIHH.
CTyneHT JeMOHCTpUpYET c(OPMHUPOBAHHOCTH JUCLUIUIMHAPHBIX KOMIICTCHIIMH: B
XO7le KOHTPOJIBHBIX ~MEPOINPUSTHH JOIyCKAIOTCS 3HAYMTEIbHBIC OLIMOKH,
61 1075 «3a4TeHo» / MPOSIBIIICTCS. OTCYTCTBHE OTIEIbHBIX 3HAHUH, YMEHHMil, HABBIKOB 10 HEKOTOPHIM
oroLae «YHOBJIETBOPUTEILHO» | MUCIHMIUIMHAPHBIM ~ KOMIIETCHIMSM, CTYACHT  WCHBITBIBACT  3HAYUTEIbHBIC
3aTPyAHEHUS NIPU OIEPUPOBAHMH 3HAHWSMHU M YMEHHSMH IIPH UX IIepeHoce Ha
HOBBIE CUTYallUH.
41 70 60 «HE 3a4TEHO» / VY crymeHta He C(OPMHPOBAHBI NUCIMIUIMHAPHBIE KOMIETCHIUH, HPOSBIISIETCS
oA «HEYIOBIETBOPHUTENLHO» | HENOCTaTOYHOCTb 3HAHWH, YMCHHH, HABBIKOB.
o1 0 10 40 «HE 3a4TEHO» / JluciyMniMHapHble KOMIICTCHIIMH He chopMHUpOBaHBI. IIposBIsETCS MOJIHOE MIN

«HCYHNOBJIECTBOPUTECIILHO»

MIPAaKTUYECKH MOIHOE OTCYTCTBHE 3HAHMII, yMEHHH, HABBIKOB.

5 IlpumepHule oyenounvle cpeocmea

5.1 IlpumepHbIii IepeyeHb BOMPOCOB N0 TeMaM

CooecenoBanue Nel

1. Cdopmynupyiite mnoHaTHe BbICKa3biBaHUA. [IpuBenuTe mpuMepsl BBICKA3BIBAHUN U
MIPEITIOKEHUM, TAKOBBIMHU HE SIBJISIOIIMMUCS.

2. [[aﬁTe OMPCACIICHUS OCHOBHBIX JIOTUYCCKUX onepaunﬁ.

3. KakoBa 3aBHCHMOCTh KOJIHMYECTBA CTPOK TaOJHUIBI MCTHHHOCTH OyneBoil (yHKmmHM OT
YKCIIa JIOTUYECKUX TIEPEMEHHBIX ?

4. Kaxkas popma BeickaszpiBanus HazbiBaeTcs JJH®, KH®, CAH®, CKHO?

5. Ilepeuncnute maru aaroputma npuseneHus BbickaszbiBanus k JJH®, KH® ¢ nomomisio
JIOTUYECKUX MMPeoOpa3oBaHU.

6. Ilepeuncnute maru aaroputma mpusereHus BbickaszpiBaHus k CHH®, CKH® c
MOMOIIIbIO TaOIHUIIBI HCTUHHOCTH.

CooecenoBanue Ne2

1. MaiiTe ompeneneHue 3aMKHYTBIX M TIOJHBIX KiaccoB OyneBbiX (yHKuumid. [IpuBenute
MIPUMEPHI.

2. JlaiiTe ompeneliecHUe JBOWCTBEHHBIX H

[IpuBeauTe npuMepsl.

CaMOJIBOMCTBEHHBIX OyneBbIX (DyHKIUH.



3. JlaiiTe onpeneneHne MOHOTOHHOM OyneBo pyHkmuu. [IpuBenure mpumMepsl.

&

Kaxue OyneBbl (hyHKIIMM Ha3BIBAIOTCS TUHEHHBIMU? [IpuBeauTe mpumepsl.
5. Coopmynupyiite Teopemy Ilocra o hyHKIMOHATBEHON TOTHOTE.

CooecenoBanue Ne3

1. Cdopmynupyiite moHsTHEe MHOXKECTBA. [lepeuncinre n3BecTHble BaM ciocoObl 3amaHus
MHOXECTBA.

2. JlaiiTe ompenencHUsl OCHOBHBIX OINEpaIlfii HaJl MHO)KECTBAMHU.

3. Haiite onpeznenenue n- MECTHOTO Ipeaukara. [IpuBenure npumMepsl.

4. Kakoe oToOpakeHHE Ha3bIBaeTCs MHBEKTUBHBIM? [IpuBenauTe mpuMepbl WHBEKIUU H
0TOOpaXEeHHUS, HE SIBIIAIONIETOCS UHHEKTHUBHBIM.

5. Kaxkoe oToOpakeHue Ha3bIBaeTCsl CIOpbEeKTUBHBIM? [IpuBeanTe npuMepsl CIOPHEKTUBHOTO
0TOOpaXeHUs U 0TOOpaKEHUsl, TAKOBBIM HE SBIISIOLIUMCS.

6. Uro takoe Ouekuusa? [Ipusenurte npumepsl. Kpamkue memoouueckue yKazanus

CobecenoBaHue MPOBOAUTCSA MOCIIE U3YUEHHUS COOTBETCTBYIOLIEH TEMBI.
Hlxana oyenku

OrneHka Bbammer Onucanne
OTBETHUII Ha OOJIBIIMHCTBO BOIPOCOB 10 TEME, YETKO MPECTABIISII CBOIO MO3HUIINIO,

5 3 apryMEHTHPOBAJ TOUKY 3PCHUS, OIICHUBAJ apTYMEHTHI IPYTUX CTYACHTOB, MOJTBEPIKAast 3HAHUC
Marepuana,

4 2 OTBETHUII Ha OOJIBIIYIO YaCTh BOIPOCOB 10 TeMe, MPECTABISLI CBOKO MO3UIIMIO0, apIyMEHTHPOBAI
TOYKY 3pCHHS, TIONTBEPIK/as 3HAHUE MaTepHaa;

3 1 OTBETHUJI HAa MCHBIIYIO YaCTh BOIPOCOB [0 TeME, HEJOCTATOYHO YETKO M apTyMEHTHPOBAHO MPEJ
CTaBJISUT CBOIO MO3HIIMIO, TOATBEPIKIask 3HAHUE MaTepraia;

2 0 HE OTBETHJI MIOJIHO HH HA OJIMH BOIIPOC IO TEME

5.2 BapuaHTbl HHAMBUAYAJbHBIX JOMAIIHUX 3aJaHUii

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

Kpamxue memoouueckue ykazanus

[Ipy BBIMOTHEHUM WHIWBUIYAIbHBIX JOMAITHUX 3aJaHUi HEO0OXOIMMO HCIOIb30BaTh
TEOPETUUECKUI MaTepual, AeNaTh CChIIKA Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (DOPMYIIBI
u np. Pemenne NJI3 BbIMonHsETCS MOAPOOHO M COAEPKUT HEOOXOIMMBIE MOSCHUTEIHHBIC
CCBIJIKH

Llkana oyenxu

OrneHka Bamer Onucanue
3aJIJaHUE BBITIOJIHCHO MOJHOCTBIO 0€3 OMHOO0K BCE 3ajaHue, POJCMOHCTPUPOBAHO YMEHUE HCIIO
5 4 JIb30BaTh COOTBETCTBYIOIINE TEOPEMBI M CBOWMCTBA /ISl MOATBEPKACHHS MPAaBIIIBHOCTH CBOMX
paccyxaeHui

JI0Ka3aTeNbCTBO IIPOBEECHO O€3 CYIIECTBEHHBIX OIIMOOK, YACTHYHO TIPOIEMOHCTPHPOBAHO yME
4 3 HHE HCIIOJIb30BaTh COOTBETCTBYIONIME TEOPEMBI M CBOMCTBA JIIs TIOATBEPKICHHS PABUILHOCTH
CBOUX PACCYKACHUM

JIOKa3aTeIbCTBO BHIIOJIHEHO 0€3 CYIIEeCTBEHHBIX OMMOO0K, HO HE MPOAEMOHCTPHPOBAI yMEHUE 1
3 2 CIOJIB30BaTh COOTBETCTBYIOIINE TEOPEMbI U CBOMCTBA IS IIOATBEP)KICHHUS IPABUIBHOCTH CBOU
X paccyXJIeHUH

2 0-1 JTOITYIIEHBI OTHOKH MTPH MPOBEACHUH JOKA3aTeILCTBA

5.3 llpumepsl 3a1aHU 1JIs1 BHINOJIHEHUS MPAKTHYECKUX padoT

[TpakTrueckas pabora Nel
Tema 2,3,4 (rpynmnoBoe 3aJaHKe)



Jloka3ars 3a/JaHHOE JJOTHYECKOE TOXKIECTBO.
[TocTponTs TabMMIy MCTUHHOCTH IS 3aJaHHON (YHKIIHH.
[Tpusectu pynxuuro x JJHD, CJIHD.

4. [lpuBectn naHHyr0 (QYHKOHIO K MHOTOWICHY JKerajakuHa Tpems
croco0amH.

wn e

[TpakTrueckas pabora No2
Tema 5 (rpymnmoBoe 3a1aHue)
PemuTh morndeckyro 3aaaqy, MpUMEHsIsE METOIbI aJIreOPbI BEICKA3bIBAHH.
[TpakTruueckas padora Ne3
Tema 6 (TpymmoBoe 3a/1aHKE)
[IpoBepuTh TPHHAICKHOCTH OCHOBHBIM 3aMKHYTBIM KjlaccaMm JaHHOW OyneBoid
(GYHKITUN.
[Tpaktuueckas padora Ned
Tema 8 (TpymmoBoe 3a1aHue)
1. Ilpunymars oTHOLIEHHs, oOJajgaroliee M OTHOIICHHE, HE oOlyajaroiiee
OTpe/ieIEHHBIM CBOMCTBOM, YKa3aHHBIM B 3aJJaHHH.
2. 3anmcath yKa3aHHOE CBOICTBO B Marpu4Hoi opme.
[Tpaktudeckas padora NeS5
Tema 10 (rpynmnoBoe 3a7aHue)
1. Pemmth JOTHYECKYIO 3a/1auy, UCIOb3YS MAalINHY ThIOpUHTA.
2. Tlpumymars npakTHYECKOE€ MPUMCHECHHE 33JaHHOMY aJTOPUTMY MAaIIHHBI
Tsropunra.
Kpamkue memoouueckue yxazanus
[IpakTudeckre paboThI O3BOJISIET ONPENEIIUTh YPOBEHb YCBOSHUS MaTepuaia. [lepen
BBITIOJTHEHHEM paboThI HE0OXOTUMO O3HAKOMUTHCS c TEOPETUUECKUM
MarepHuayioM, MPEeICTaBICHHBIM B IPE3EHTAIMIX U Ha JIEKLIUH, TPOPad0TaTh METObI PEIICHUS
3a/1a4, paCCMOTPEHHBIX B THUIOBBIX MIPUMEPax.
Hxana oyenku

Ouenka Bamaer Omnucanne

5 5 BBICTABIISITCS CTYACHTY, €CJIH €T0 TPYIIa BEPHO BBITIOJIHIIIA 3aJaHUS 110 YKa3aHHOH TeMe, OH
JIMYHO OTBeYaJl Ha BOIPOCHI IIPEACTaBUTEINIeH JPYruX Py U IpernojaBaTess, Y4eTKO
MPEJICTABIISISI CBOIO MO3UIINIO M apTYMEHTHUPYS TOUKY 3PEHHS

BBICTABIISICTCS CTYACHTY, €CJIH €T0 TPYIIa BEPHO BBHITIOIHMIA 33aJaHIS IO YKa3aHHOH TeMe, HO O
4 4 H JIMYHO, OTBEYas Ha BONPOCHI MPEJICTaBUTENEN IPyrHX IPYIIN U MPENOiaBaTes, HEJOCTaTOYHO
YETKO MPEZICTABIISII CBOIO TTO3HMIUIO ¥ APTYMEHTHPOBAJ TOUKY 3PSHHUS

0aJJIOB BBICTABIAETCS CTYAEHTAM IPYIII, HEJOCTATOYHO KaYECTBEHHO BBHIMOJHHUBIINX 3aJaHUS I
3 3 0 yKa3aHHOH TeMe, OH JINYHO, OTBeYasi Ha BOIPOCHI NPeJCTaBUTENEH IpyruX Iyl 1
MpeTIoIaBaTesst, HeI0CTaTOYHO YETKO MPEACTABIISUI CBOIO TO3UIUIO ¥ apTyMEHTHPOBAJ TOUKY
3peHHs

0aJJIOB BEICTABIAETCS CTY[EHTAM TPy, JOMYCTUBIINX OIMIMOKH B 33IaHUSX 110 yKAa3aHHOH TeM

2 0-2
€, WIIH OH JIMYHO HE y4acTBOBAJ B 00CYXEHUH

5.4 Tlpumepsnl 3agaHNii A1 BBINOJTHEHUA KOHTPOJIBHBIX padoT

Tema 2, 3, 4

KonTponbnas padora Ne 1

Bapmnanr 1

1) ®opmanu3oBaTh BbICKa3bIBaHUE!

«41 moenty aBTOOYCOM MJIM BO3bMY TaKCH, CJI€A0BATEIBHO, sl HE OMO3/1aI0»



2) JlaHo BBICKa3bIBaHHE: «1 moeny aBTOOyCOM WM BO3BMY TaKCH,
CJIe/I0BATENIbHO, 1 HE OMO3/a10»

TpeOyeTcs:

a) MOCTPOUTH TAOJIUILy UCTUHHOCTH,

0) mpuBecTH Bbicka3biBanue k JIH®D, ynpocTtuts, caenarb NpoBEPKY,
B) mpuBecTH Bbicka3biBaHue K CAHD, ynpocTuTs,

I') IOCTPOUTH MHOTrOWJIeH JKerajakuHa.

Tema 5

KontpomnpHas padora Ne 2

Bapuanrt 1
YOpocTUTh NEPEKIIOYATENBHBIE CXEMY
B C A
f‘\. {:
o 1.
A C A B
A B C A
B
I+
n B C
f‘\.

Tema 7
KonTposnbHas padora Ne 3
Bapuanr 1

3anucarh B BUAE CUMBOJIBHOTO BBIPa)KEHUS

1) Kuura Oyner u3gaHa TOraa M TOJBKO TOTIA, KOIZA 3aKOHYUT paboTy PeLeH3eHT, eCin
KHUTa OyJeT H3JaHa K YCTAHOBJIEHHOMY CpPOKY, TO 3K3eMIUIIpbl OyayT ObICTpO
pacKymjieHbl M aBTOpbl OyIyT [IOBOJIBHBI, PELEH3EHT HE 3aKOHUUT padoTy K
YCTaHOBJIEHHOMY CPOKY, CJI€I0BaTe€JIbHO, aBTOPBI HE OyAYT I0BOJIBHBI

Bpruuciante MHOXKECTBO

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

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

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

2) U300pa3uth Ha kpyrax Diinepa MHOXecTBo 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

3

5}
8}.

4) Onucarh TEOPETUKO-MHOKECTBEHHBIM BBIPAKEHHEM 3aKpAIlICHHYIO 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 s6mmoK0, 2 Tpymm Ha 2 00e3bsiH U 1 YemoBeKka Tak, YTOObl KaXKIOMY 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 kononsl, conepxkaieit 36 kapt, BeiHyIu 10 kapT. Bo ckoibkux ciydasx
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
MOCJIeI0OBATEIbHOCTSIMU WIIM 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 momydyuTh Ha JIEHTE 3allUCh YHCa, 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
TEOPCTUUCCKHUM MaT€prajioM, NIPEACTABICHHBIM B IIPE3CHTAIMAX U HA JICKIUU, npopa60TaTb
MCTOABI PCIICHHUA 3a1a4, paCCMOTPCHHBIX B TUIIOBBIX ITPUMCPAX. 3a Pa3BACHCHUCM 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)KZ[eHI/Iﬁ

BBICTABIISIETCS CTYACHTY, €CJIM OH BBIITOJHIII O€3 CYIIECTBEHHBIX OIMOOK BCE 3alaHuUs U
OTBETHJI Ha OOJIBIIIMHCTBO TTOCTABICHHBIX BOIIPOCOB, MOATBEPK/asl 3HAHUE MaTepuaia, yMeHue
HCIIOJIb30BaTh COOTBETCTBYIOIUE TEOPEMBI U CBOMCTBA AJIsI IOATBEPKACHHS IPaBUIIbHOCTU
COOCTBEHHBIX PacCyXKICHUH

5-6

BBICTABIISICTCS CTY/ACHTY, €CJIU BHIIIOIHII 0€3 CyIIeCTBEHHBIX OIIMOOK MEHBIIIE ITOJOBHUHEI 33712
HMIi, OTBETHJI Ha HEKOTOPBIE IOCTABICHHBIC BOIPOCHI, TOATBEPKAAs 3HAHUE MaTepHalia, YMCHH
€ HCII0JIb30BaTh COOTBETCTBYIOIINE TEOPEMBI M CBOMCTBA JUIS IIOATBEPIKICHHS IPAaBUILHOCTH
COOCTBEHHBIX pacCyICHHI

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) «1Ba MEHBIIIC MATH U 7 ACITUTCS Ha 3%,
B) «ECJIM JIBa MEHBIIIE IISITH, 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 MOCJIETHEM CTONOIE TaOIUIIBI 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') MOJIy4EHBI C TOMOIIBIO OAMHAKOBBIX OIepaIuit
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; 0)30; B)14; 1)20.
9) KommuecTBo Tpex3HauHBIX unces, BCe MUGPBI KOTOPBIX Pa3IudHbI, PABHO:



a) 720; 6) 900; B) 648; r) 1000. 15)
KonnuecTBoO Tpex3HauHBIX YUCEIl, PABHO:
a) 720; 6)900; B) 240; r) 1000.
10)  CkosbKuMH CHIOCOOAMHU MOKHO PAaCCTAaBUTh Ha MOJIKE 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)  CkoibKHMH CIIOCO0AMH MOXKHO BBIOpATh M MPOCMOTPETH IO MOPSIAKY 4 (uibMa
U3 umerommxes 7?7
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; r) 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 COEIUHSAIOLINX UX MapILIPYTOB.
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
BEHHBII BBIOOP OTBETOB TECTa
4 16-18 BBICTABIISIETCSI CTYAEHTY, €Clii OH oTBeTHI Ha 80-90% mocTaBIeHHBIX BOIPOCOB, yUUTHIBAs
B MHO)KECTBEHHBIH BBIOOpD 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
ThIBAasi MHO)KECTBEHHBI BEIOOp 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 MHOXeECTBO, 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. Cnenarb pacyeT U BBIBECTU CKOJIBKUMU criocodamMu M 3TO MOXKHO cAenaTh.

IIpumep nis TecTupoBaHUs

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

Kpamkue memoouueckue yxazanus

JlaGopatopHble paOOTHl BBIMNOJHSIOTCS Ha SA3bIke mporpammupoBanHus Python c
00s13aTeNbHOM  BO3MOYKHOCTBHIO BBOJIa JAHHBIX W BBIBOJA pE3YNbTAaTOB C YYE€TOM, 4YTO Y
IIPOBEPSIIOLIETO MOTYT OTCYTCTBOBaTh HAaBBIKU NMPOTrPaMMHMPOBAHMS. JTO MO3BOJISET ONPEIEINUTD
YPOBEHb YCBOCHMs Marepuasa, BblpaOaTbiBaTh y CTYJIEHTOB HaBBIK CO3JaHUS NPOTPaMM C
JIPYKETIOOHBIM HMHTEpQEicoM, MPUMEHITh U 3aKPEIUIATh HaBBIKM, MOJYYEHHbIE Ha 3aHSITHSX
nporpamMmmupoBanus. llepex  BblmogHeHHMEM  pabOThl  HEOOXOAMMO  O3HAKOMHUTBCS €
TEOPETUYECKHUM MarepuasoM, MpPEeACTABICHHBIM B IMpPE3eHTAlUsAX M Ha JEKIHH, NMpopadoTaTh
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 monyuen npaBHIBHBIN PE3YBTAT 110 IPUMEPY B 3aJaHHH U JOTOJHUTEILHOMY IIPHMEPY

BBICTABJISIETCS CTYJEHTY, €CIIM OH BEPHO BBINOJIHWIIA 33JaHUs 110 YKa3aHHOW TEME, OH JIMYHO OT
4 4 BedaJl Ha BOIIPOCHI IIPENogaBaTess, IpU TeCTUPOBAaHUU CO3AaHHOMN IPOrPaMMBbl Ha SI3bIKE
Python monyuen npaBUIBHBIN PE3yabTaT 110 PUMEPY B 3aJaHHH

BBICTABILICTCA 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 yKa3aHHH [POBEPSIOIIETO
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 J1a0OPATOPHYIO PadOTy

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
065133TCJ'IBHOI71 BO3MOXHOCTBIO BBOJAa JAaHHBIX MW BbIBOJA pE3YILTAaTOB 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 MHTEphEHcOM, TPUMEHATh W 3aKPEIUIATh HABBIKM, TOJYYCHHBIC Ha 3aHATHSAX
[MporpaMMHupOBaHUs. Hepez[ BBIIIOJTHCHUCM pa6OTI>I HCO6XO,Z[I/IMO O3HAKOMUTHLCA C
TEOPCTUUECCKUM MarcpualioM, MNPEACTABICHHBIM B IIPE3CHTAUUAX W Ha JICKIHU, npopa60TaTL
MCTOObI peH_IeHI/ISI 3aja4, paCCMOTpeHHbIX B THUIIOBBIX HpI/IMean. BO3M0)I(HO, B IIOMOIIIb CCBIJIKHA
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 BBIIIOJHUIIA 33aHUsI [10 YKAa3aHHOM TeMe, OH JIMYHO OT
5 5 BeJall Ha BOMPOCHI MIPENOAABATENs, IPY TECTUPOBAHNH CO3AaHHON TPOTPaMMBI Ha S3bIKE
Python monyden npaBHIbHBINA PE3YIBTAT 110 IPUMEPY B 3aJaHHH U JOMOJIHUTEILHOMY IIPUMEPY

BBICTaBIIICTCA CTYAEHTY, €CJIM OH BEPHO BBINOIHUIIA 33aHUsI [10 YKa3aHHOM TeMe, OH JIMYHO OT
4 4 BeJaJl Ha BOMPOCHI MIPENOAABATENs, IPY TECTUPOBAHNH CO3AAHHON TPOTPaMMBI Ha S3bIKE
Python mony4en npaBHIBHBIN PE3yabTaT 110 IPUMEPY B 3aJaHHU

0aJIOB BEICTABIISETCS CTYACHTY, HEIOCTATOYHO KaueCTBEHHO BHINOJIHUBIIEMY 3aJaHUI [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

0aJIIOB BBICTABIISAETCS CTYJCHTY, HEIOCTATOYHO KaueCTBEHHO BHINOJHUBLIEMY 3aJJaHus IO 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 1a0opaTOpHYI0 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 TecTupoBaHUs

Mexny nynkramu A,B,C,D,E mocTpoeHbl I0pOTHM COINIACHO TabMUIle CMEXKHOCTH.
HapucoBars npumep rpada mo Tabiauie CMEKHOCTH U ONPEAETUTh UIMHY KpaTdyalIiero myTH
mexny A u E.


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

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 ykaszanus

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 MaTCpHalia, BLIpa6aTBIBaTL Y CTYACHTOB HaBBIK CO3JaHUA IIpOorpaMm C
JIPYKETIOOHBIM HMHTEpQEicoM, MPUMEHITh U 3aKPEIUIATh HAaBBIKM, MOJYYEHHbIE Ha 3aHSITHSIX
nporpammupoBanus. llepen  BbimogHeHHMEM  pabOThl  HEOOXOAMMO  O3HAKOMHUTBCS €
TCOPCTUUCCKUM MATCPUAIOM, MPECACTABICHHBIM B IIPE3CHTAUUAX 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 3aJaHHS 110 YKa3aHHOH TeMe, OH JINYHO 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 BBITIOJTHIIIA 33aJaHHS 110 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 CTYCHTY, HEIOCTATOYHO Ka4YECTBEHHO BBINOJHUBLIEMY 3aaHUs 110 YKa3aHHON
TeMe, UMeeTCsl OIIHOKa IIPH TECTHPOBAHUHU CO3JaHHOM MM MporpamMMsl Ha Python, cBs3anHast ¢
HEBHMMATEJIbHOCTBIO TIPH HAMCaHUH ()OPMYI B KOJIE TIPOrPaMMBI, H OH CMOT ITONIPaBHUTh MOCTIe
YKa3aHHH ITPOBEPSIOIIETO

BBICTABJISICTCS CTYACHTY, HEIOCTATOYHO Ka4€CTBEHHO BBIOJIHUBILIEMY 3aIaHUs [0 YKa3aHHON
2 0-2 TeMe, UMeeTCsl OIIMOKa IPH TECTHPOBAaHUHU CO3JaHHOM UM mporpammsl Ha Python, 1 oH He cMmor
HOTIPaBUTh T10CJIE YKa3aHHH MPOBEPSIOIIETO



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

5.9 Ilpumep 3agaHuii HA 1a0OPATOPHYIO PadOTy

JlabGoparopHnasi padora nmo treme Ne9 «Iloroku B ceTsix»

esm 1adbopaTopHOi padoThI

CdopmupoBars y 00y4yaronmxcsi yMEHUsI 1 HaBBIKUA UCIOJIb30BaHMsI CETEBBIX MOJENEH B
pamMKax TEOPETUYECKUX U MPAKTHUECKUX HCCIEIOBAHUNM [UJIsl TOCIEAYIOLIEr0 MPUHATHUS
OpraHU3aIMOHHO-YIPaBJIeHYeCKUX perieHui. [IoBbICUTh HAaBBIKM MPOTPaMMHUPOBAHUS Ha S3BIKE
Python.

ILli1anupyembie pe3y/abTaTbl 00y4eHUs

dopMHpOBaHHE yMEHHSA HCIOJb30BaTh CETEBbIE MOJAETH JUISL  IOCJIEIYIOIIEro
HAXO0XJICHUsI COOTBETCTBYIOLMX OpPraHMU3aIl[MOHHO-YIpaBlIeHUYEeCKUX pemieHuit. dopmupoBanue
HABBIKOB MPOTPaAaMMHUPOBAHUS W HCIIOJIIB30BAHUSI METO/IOB €CTECTBEHHOHAYYHBIX TUCIUILUIMH 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 CETU C €IUHCTBEHHBIMU 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 MakcuMalIbHBII HOTOK 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/ITL JAONNYCTUMYHO HUPKYIIANUIO UJIA ITOKAa3aTh, YTO €€ HC CYIICCTBYCT
(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 3aHATHUAX. Pe3ynprarel MOAENMPOBAaHUS JOJDKHBI OBITh IPEJICTaBIEHBl B
AIIEKTPOHHOM BH/E (Ha s3bIKE TporpaMmupoBanus Python).

Llxana oyenku

[Ixama oneHku

Bamisr Onucanne

5 3aiaHre BBITIOJIHEHO MOJHOCTHIO U a0COIOTHO MPABUITHHO.

4 3amaHue BBIIOIHEHO MOJHOCTHIO U MIPABUIIBHO, HO PEIICHUE CONEPKUT HEKOTOPble HETOYHOCTH U
HECYIIECCTBCHHBIC OIINOKH.

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

2 3aiaHre BBITIOITHEHO YaCTHYHO, IMEET ONIMOKH, OCYIIECTBICHA MOIBITKA PEIICHUS Ha OCHOBE
MPaBUIILHBIX METOJOB M UACH PCIICHHUSI.

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 CIIOCOOAMH OHU 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 061acTi, Ha IEPBOM MECTE CTOMT OykBa A, a Ha BTOpOM MecTe ojHa 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
HAYaJIOM BBITIOHEHUSI HEOOXOAMMO O3HAKOMHUTHCS C MaTepuajoM JICKIM 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
HETOYHOCTHU M HECYIIECTBEHHbIE OLTHOKH.

3- 3agaHue BBIMOJIHEHO HE MOJHOCTHIO, 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 BBHIMOIHEHO.

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) BBecTH Hemocraroliee
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. CkonbkuMH crioco0amMu MOKHO BbIOpaTh IriacHyto B ciaose "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 pa3MeIeHus it 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, OCTaJbHbIE BOLLIM B TpeThio Opurany. Chenatb pacdyer 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 KpaTYaIIIero COeANHSIONIETO UX MapIIpyTa;
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 OCTABIIUMUCS BEPIIMHAMU
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 SIBJISIETCS 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 AU3BIOHKIIHUIO.
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. CAH® conep’uT CTOIBKO 3JIEMEHTapHBIX KOHBIOHKIIUM, 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€ IIEMEHTOB;
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) o0beIHeHus, 0) mepeceyeHus, +B) pa3HOCTH, I') CHMMETPUUYECKON Pa3HOCTH.

Kpamxkue memoouueckue yxazanus

B pamkax cobecenoBanusi cryaeHTaMm 3agatorcss 20 BOMNPOCOB, MHPEANOIAraroIInuX
KOpPOTKHE OTBEeThI. Kak/pIil MpaBUIIbHBIA OTBET MPUHOCHUT CTYAeHTY 1 6ami. Takum obpazom, mo
pe3ynbpratam cobecesoBaHMs CTYAEeHT 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 HECYIIIECTBEHHBIEC OIIUOKH.
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)

PesynbraThl 00y4eHuUs IO TUCIUITIIHE
Ko u Kom n
Haspanme (hopmymHIpoBKa
OIIOII BO, opmynposka HHIUKATOpa Koz
COKpALLEHHOE KOMITETEHIIHH JIOCTHIKCHUS pe3yinb DopMyNHUpOBKa pe3ynbTara
KOMITCTCHITUH
Tata
09.03.04 OIIK-1 : Cniocoben OIIK-1.1B: Pl 3HaHKWE | OCHOBHBIX 3aKOHOB
«IIporpammHasi | npUMeEHSTDH OGmnanaet JIUCKPETHON MaTeMaTHKH
HHXEHEepUs» | ecTeCTBEHHOHAy4YHbIE | MaTeMaTHYeCKON P12 HaBrik | mcmonbs3oBaTh OCHOBHBIE
(b-1H) 1 OOIIEHH)KEHEPHBIE | KYJIbTYypOil 1 3aKOHBI JJUCIUIUIMHBI B
3HAHUS, METOIbI CHCTEMHBIM npogeccHOHATBHOM
MaTeMaTH4YeCKOro MBIIIJICHHEM, JIEATENLHOCTH, IPUMEHSATh
aHauns3a u MO3BOJISIIOIIMMU B MaTEMATUYECKHUE METO/IbI
MOJIETTUPOBAHMUS, npoQeCcCHOHATBHOM MIPH PEIICHUN
TEOPETUIECKOTO U JIeSITEIbHOCTH npodeccrnoHaNbHBIX 3371249
OKCHEPUMEHTAJIBHOTO | UCIIOJIB30BaTh PI[:’) VYMenune | UCoIb30BaHUS METOI0B
HCCIICIOBAHUS B MaTeMaTHICCKue IOCTPOEHHUS
npoecCUOHAIBHON | METOABI U MaTeMaTHUECKUX MoJelel
JACATCIIBHOCTH HWHCTPYMCHTBI AJI HpOd)eCCI/IOHaHI)HBIX 3a7a4
IIpOBCACHUSA U CoJIepKaTeIbHON
KPUTHUYECKOI'O HHTEpIpETAluA
aHainu3a CHTYyallui, MOJIYYEHHBIX PE3yJIbTaTOB
MOJICTUPOBAHUS U
TIPOTHO3UPOBAHUS
pa3BUTHSA
TIPOIIECCOB U
SIBIICHUI

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

JucuumumHa «/luckpeTHast MaTeMaTHKa» OTHOCHTCS K 0053aTeNIbHOW YacTH JTUCIMILIHH
yuyeOHoro 1maHa HampasieHus «[IporpamMmHas wuHxeHepus" . V3yueHue AMCHUIUIMHBI
«/luckpeTHass MaTemaTHKa» He 00s3aTeNbHO TpeOyeT NpPeIBApPUTEIBHOTO H3Y4YEHMsI APYTUX
JUCLHUIIIMH. B TO e Bpems JaHHas JUCLUININHA ABJIIETCS OCHOBOM MHOTMX IPYTUX AUCLUIUIMH
TEXHUYECKOTO, DKOHOMHYECKOTO M Jake TyMaHUTApHOIO IMKJIOB M NIPAKTUYECKH BCEX
JUCLHUIIIIMH MaTEMaTUYECKOro LKA

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

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

Tabnuia 2 — O0mmiast TPy 10€MKOCTh JUCITUTITUHBI

Tpyno- O0beM KOHTAKTHOH paboThI (Yac)
€MKOCTb
Cemectp
dopma (0D0) dopma
Hazsanune ] Yacte Bueaynu- CPC i
OIOI BO o0yue VI WU KypC AynurtopHas Topas aTTec
HUS (B3P0, G.E) Beero Taluu
03d0) o
nex. | mpak. | ma6. | IIA | KCP
09.03.04
TIporpammuast 0®0 bl.B 2 4 73 18 36 18 1 0 71 a3
HHKCHEPHs
09.03.04
TIporpammuast O0®0 bl.B 3 4 55 18 0 36 1 0 89 c]
WHKECHEPUSI




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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