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1. HACIIOPT ®OHIA OIIEHOYHbBIX CPEACTB

1.1. O61acTh NPUMEHEHHA

®onpa oneHouHblx cpeacTB (POC) — HeoThemyeMas dYacTh pabouei
nporpaMmbl AUCHUIUIMHBL (MoayJisi) KommbroTepHasi TUCKpeTHas MaTeMaTHKa U
IpEeIHA3HAYEH JJIs1 KOHTPOJISI U OLIECHKH 00pa30BaTEIbHbIX JOCTUKEHUN CTYIEHTOB,
OCBOMBIIMX MIPOrPaMMy TUCHUTIIUHBI (MOIYJIs).

1.2. Hesaun u 3aqa4u (pOHIA OLIEHOYHBIX CPEACTB

Henp ®OC — ycTaHOBUTH COOTBETCTBHE YPOBHS MOJATOTOBKH 00YUalOIIEerocs
tpeboBanusiMm PI'OC BO OakanaBpuar / croenuanurer / Marucrparypa 1o
HanpasieHuto nmoarotoBku 09.03.04 IlporpaMmHas WHXEHEpHs, YTBEPKICHHOTO
npukazoM MuHucTepcTBa oOpa3zoBanus W Hayku Poccuiickoit denepanuu ot 19
ceHTa0ps 2017 r. Ne 920 (¢ u3MeHEeHHUSIMU U JJOTIOJIHEHUSIMU ).

1.3. Ilepeyenb koMmeTeHUHii, (popMHpPYeMBbIX B HpoLecce OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHON POrpaMMBbI
[Ipouiecc ocBOEHUsT JUCUUIUIMHBI HAITPaBJIeH Ha (POPMUPOBAHUE CIIETYIOLIUX

KOMHCTGHHI/Iﬁ N HHAUKATOPOB UX NOCTHUIKCHMA:

Koa mo ®I'oC BO ‘ NHaukaTop A0CTHKEHHS
YHUBEpcaIbHbIE

ObmenpodeccuoHanbHbIE

OIIK-1.1. 3HaTh OCHOBEI MAaTEMATHKH,
(bU3UKU, BBIYUCIUTEIBHON TEXHUKU U

MIpOrpaMMHUpPOBaHUS
OIIK-1. CnocoOeH npuMEeHATh OIIK-1.2. YMeTh pemaTh CTaHJapTHBIE
€CTECTBEHHOHAYYHbIEC U OOIEUH)KEHEPHBIE npodeccuoHaIbHbBIC 3a/1a41 C IPUMEHEHUEM
3HAHUS, METO/Ibl MATEMATHYECKOI0 aHAJIN3a U | €CTECTBEHHOHAYYHBIX U OOLIEMHKEHEPHBIX
MOJIETTUPOBAHUs, TEOPETUUECKOTO U 3HAHUH, METOJJOB MaTEMaTUYECKOIO aHAIN3a
9KCIIEPUMEHTAJILHOTO UCCIIEIOBaHUS B Y MOJICITUPOBAHUS
npodeccnoHaNbHON IeATENbHOCTH OIIK-1.3. Bnaners HaBbIKaMu

TEOPETUYECKOTO M IKCIIEPUMEHTAITFHOTO
UCCIeIoBaHUsI 00BEKTOB PO ECCHOHATLHON
JIeSITeTTbHOCTH

[TpodeccuonanbHble

1.4. dransl ¢GopMupoBaHMsA KOMIETEHUMHA M CpeICTBa OLEHUBAHUS
YPOBHS UX ¢OPMHPOBAHHOCTH

Jrtansl popmupoBanusa komnereHunii | Komnerenuun KoHTpo/ibHO-011¢HOYHBIE
cpeacTBa / ¢cnocod OneHuBAHUS

Tema 1. OCHOBBI TEOPUU MHOKECTB. OIIK-1 Brinonnenue 1a00pPaTOPHBIX
pabot




Tema 2. Onepanuu HaJl MHOKECTBAMHU. OIIK-1 Brinonnenue 71a00paTOPHBIX

CaoiicTBa omnepanuii HaJl MHOKECTBaMHU. pabot

Tema 3. buHapHbIE OTHOILICHMUSI. OIIK-1 Brinosnnenue 1a00paTOPHBIX
pabot

Tema 4. CBoiicTBa OMHApHBIX OIIK-1 Brinonnenue 1a00paTOPHBIX

OTHOIIEHUH. pabor

Tema 5. DneMeHThl KOMOUHATOPHUKHU. OIIK-1 Beoinonnenue 1a00paTOPHBIX
pabot

Tema 6. IIpeacraBnenne aOCTPaKTHBIX OIIK-1 Beolinonnenue 1a00paTOPHBIX

00BEKTOB. pabor

Tema 7. Meronbl 00paboTku OIIK-1 Boinonnenue 1a00paTOPHBIX

KOMOWHATOPHBIX 0OBEKTOB. pabor

Tema 8. Dy1eMeHTHI TEOpUHU TPYIIIL. OIIK-1 Brimonnenune 1a00paTOPHBIX
pabor

Tema 9. OcHOBBI Teopuu rpadoB. OIIK-1 Brimonnenue 1a00paTOPHBIX
pabot

Texymas aTrecTamus OIIK-1 KonTponbnas padora

IIpome:kyTOUHAs aTTeCTALMS OIIK-1 3auer

1.5. Onucanue nokaszarese (GOPMUPOBAHNS KOMIIETEHIIM I

Koa xomMnerenuun

Pe3yabTaThl C)OPMHUPOBAHHOCTH

OIIK-1. CnocoOeH npuMeHATh
€CTECTBCHHOHAYYHbIEC U
O0IIenH)XEHEPHbIE 3HAHUS,
METObl MATEMaTHYECKOTO
aHaJIM3a U MOJICIMPOBAHMUS,
TEOPETUYECKOTO H
AKCIEPUMEHTAIHHOTO
WCCIIC/IOBAHHS B
npo¢eCCHOHATBHON EATETLHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTeMaTUKH, (UUKH,
BBIYMCIIUTEILHOW  TEXHHUKH M  MPOTPAMMHUPOBAHUS
OIIK-1.2. YmMmeer pemarb CTaHJapTHbIE
npodecCuoHaIbHBIC 3a/1auu c MIpUMEHEHHUEM
€CTECTBEHHOHAYYHBIX M OOIIEHH)XCHEPHBIX 3HAHU,
METOJ0B MaT€MaTHYeCKOr0 aHaju3a U MOJEIUPOBAHMS
OIIK-1.3. Bnageer HaBbIKaMH TEOPETHYECKOTO U
AKCTIEPUMEHTAITBHOTO HCCTIe0BaHUS 00BEKTOB
npoeccroHaNBbHOM IeATENbHOCTH

1.6. Kputepun ouneHMBaHHMsI KOMIIETEHIM HA Ppa3HbLIX IJTamnax Mx

(popmupoBanus

Bup yueOHoii padoThbl

’ KoaunyecTBo 6a/1510B

1 cemectp / 8-9 TpumecTp

[0J0J0) 0-390 300
OdopmiieHre 0TYETOB 10 JIAOOPATOPHBIM 30 GayoB
paboTam
PaboTa Ha 1a00paTOPHBIX 3aHITUAX 30 GayoB




BrinonHeHne TeCTOBLIX 3aJaHUN -
BrinmonHeHue 3a1aHni caMOCTOSITEILHOU 10 6aToB
paboThI

3a4eTa 30 6autoB
HTroro 3a cemectp: 100 6amioB

Bcero

100 6astoB

HaxonurenpHas cucreMa oneHuBanud mo 100-0aibH0M mKaJje

Yernipexoali-
JIbHAs cucTeMa
OlleHUBAHUS
IK3aMeHa

100-
0alIbHAA
HIKAJIA

BykBennas mkaJsa, coorsercrpyromast 100-
0aJIbHOM HIKaJIe

CucremMa
OLICHMBAHUSA
jadera

OTJIINYHO

90-100

A — OTJIMYHO — TEOPETUYECKOE CO/ICPIKaHUE Kypca
OCBOCHO IMOJTHOCTBIO0, 0€3 mpoOesoB; HEOOXOIUMEIC
MPaKTUYECKHE HABBIKA PA0OTHI C OCBOCHHBIM
MaTepuaioM c)OPMUPOBAHBI; BCE
PeyCMOTPEHHBIC IPOTPAMMOI 00yYeHUS
y'-Ie6HI)Ie 3aJaHus BBIIIOJIHEHBI, KAYECTBO UX
BBITTOJIHEHHS OIICHEHO YHCIIOM 0aJllIoB, OJIM3KUM K
MaKCUMaJIbHOMY

Xopor1iio

83-89

B — 04eHb XOPOIIO — TEOPETUUYECKOE COJIePIKaHUE
Kypca OCBOCHO MOJTHOCTBIO, 0€3 TIPOOEIIOB;
HEOOXOAMMBIC MMPAKTHYECCKUE HABBIKHA PAOOTHI C
OCBOCHHBIM MaTEPHAJIOM B OCHOBHOM
c(hOpMHUPOBaHBI; BCE MPEYyCMOTPEHHBIE
mporpamMmmMoit o0ydeHus yueOHbIe 3a1aHHs
BBITIOJTHCHBI, KAUECTBO BHITIOJHEHHSI OOJIBIITMHCTBA
M3 HUX OLICHEHO YKCJIOM 0ajjIoB, OJIU3KUM

K MaKCUMaJIbHOMY

Xopomo

75-82

C — X0opo1uIo — TEOPETUYECKOE COJIEpKaHNE Kypca
OCBOEHO ITOJTHOCTBIO; HEKOTOPBIE TPAKTUUECKUE
HaBBIKH pa0OTHI C OCBOCHHBIM MaTEpUAJIOM
c(hOpMHUPOBAHBI HEIOCTATOYHO; BCE
MPeAYyCMOTPEHHBIE MPOTPAMMON 00yUEHUS
ydeOHbIe 3aJaHUs BBIIIOJIHEHBI, KAUeCTBO
BBITIOJHEHUSI HA OJJTHOTO U3 HUX HE OLIEHEHO
MUHUMAaTbHBIM YHCIIOM 0allJIOB, HEKOTOPBIEC BUIBI
3a/IaHHI BBITIOJHEHBI C OMIMOKaAMU

Y noBneTBo-
PUTEIBHO

63-74

D — yn0BIETBOPUTENBHO — TEOPETUUECKOE
coJiep;KaHue TUCHUUIIIMHBI OCBOEHO YaCTHUYHO, HO
po6esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
He00XO0UMBbIE MTPAKTUUECKHE HAaBBIKU PaOOThI

C OCBOCHHBIM MaTEPUAIOM B OCHOBHOM
chopMHUpPOBaHBI; OOJIBIIUHCTBO
MPEYCMOTPEHHBIX MPOrpaMMoi 00yUeHHS
y4eOHBIX 3aJJaHHI BBIITOJIHEHO, HEKOTOPHIE

U3 BBINOJIHEHHBIX 33JJaHUH, COAEPIKaT OMIMOKU

VY nosnerBo-
PHATEILHO

50-62

E — mocpencTBeHHO — TEOpeTHYECKOe
coJiep’KaHue Kypca OCBOCHO YaCTHYHO;
HEKOTOPbIEC MPAKTHYECKIE HABBIKH PAOOTHI

He c(hopMUPOBaHBI, MHOTHE TPETYCMOTPEHHBIE
porpaMMoi oOy4eHus yueOHbIC 3aaHus

HE BBIMIOJHEHEI JIH00 Ka4eCTBO BELIITOIHEHUS

3auTeHo




HCKOTOPLIX U3 HUX OLCHCHO YUCIIOM 63.JIJIOB,
OJIU3KUM K MHWHUMAJIbHOMY

Heynosnerso-
PUTEIBHO

21-49

FX — Hey10BI€TBOPUTEIBLHO — TEOPETUUECKOE
COJIepKaHUE Kypca OCBOCHO YaCTHUYHO;
HE00XOIMMBIE IPAKTUYECKHE HABBIKU PaOOTHI
He c(hopMUPOBAHBI; OOJIBIIMHCTBO
MPEIYyCMOTPEHHBIX POTPaMMON 00yUYSHHS
y4eOHBIX 33JaHUH HE BBIMOJIHEHO JINOO0 Ka4eCTBO
UX BBITMIOJIHEHUS OLICHEHO YMCIIOM 0aJuIoB,
OJM3KUM K MUHHMAaJIbHOMY; TIPU
JIOTIOJTHUTEIFHON CaMOCTOSITENILHOM paboTe Hall
MaTepHAIOM Kypca BO3MOKHO TTOBBIIICHHE
Ka4yecTBa BBIMOJHEHHsI YU€OHBIX 3aJaHUI

Heynosnerpo-
pUTEIBHO

0-20

F — Hey10BIeTBOPUTENHEHO — TEOPETUYECKOE
coJiep’KaHue Kypca HeE OCBOEHO; HE0OX0IUMbIE
MIPaKTUYECKHE HaBBIKU PAaOOTHI

He c(hOPMUPOBAHBI; BCE BBHINOJIHEHHBIC YUCOHBIC
3a/laHusl COJIepKaT rpyObie OMUOKH,
JIOTIOJIHUTEJIbHASI CAMOCTOATEIbHAs paboTa Hajl
MaTepHuaIoM Kypca He IPHUBEAET K KaKOMY-JIH00
3HQYMMOMY MOBBIIICHUIO KAYECTBA BBITIOJIHEHUS
y4eOHBIX 3aJaHUI

He 3auteno




2. KOHTPOJIBHO-OIIEHOYHBIE CPEJICTBA

2.1. OueHoYHBbIE CPEICTBA TEKYIIEr0 KOHTPOJIs (THIIOBBIE)

Bomnpock! aiist TeKyniero KOHTpOoJs:

1. OcHoBbl Teopun. OCHOBHBIE TIOHSTHSI - MHOYKECTBO, 3JIEMEHT, 0003HAYEHU,
MIPEACTABIICHUE, PSAMOE JIOMTOTHEHNE MHOMKECTB.

2. Omnepauuu HaJl MHOKECTBAaMU M CBOMCTBA ONepalyii HaJ MHOKECTBAMH.

PaccMmarpuBaroTCsi OCHOBHBIE ONEPALU U UX CBOWCTBA - KOMMYTaTUBHOCTb,

aCCOLIMATUBHOCTb, JUCTPUOYTUBHOCTH U JP.

Y10 Takoe MHOKECTBO B MATEMATHKE, U KAK OHO OIpeaeIsieTcs?

4. Kakue oCHOBHBIE OMepaIui HaJl MHOKECTBAaMU: 00BbEeIMHEHUE, IEPECeUeHNe

Y Pa3HOCTH?

Kak ¢popmynupyercs akcuomMa 3KCTEHCUOHAIBHOCTH 111 MHOXKECTB?

Yro Takoe 1mycToe MHOYKECTBO U KaK OHO 0003HavaeTcs?

YT0 Takoe MOJAMHOXKECTBO, U KaK IPOBEPUTH, SBJIETCS JIX OJTHO MHOXKECTBO

MIOJIMHOKECTBOM JIPYyroro?

8. Kaxk onpenenuTs MOITHOCTh MHOKECTBA U YTO 03HAYAET KOHEYHOE
MHO>KECTBO?

9. UYro Takoe OECKOHEUHOE MHOYKECTBO, M KaK OHO OTJIMYAETCS OT KOHEUHOTO?

10.Kakune oCHOBHBIE Onepany ¢ MHOKECTBAMU: J€KapTOBO MMPOU3BENECHUE U
CTEIIEHb MHOKECTBA?

11.Y10 Takoe TOMOJTHEHUE MHOKECTBA U KAK OHO CBSI3aHO C Pa3HOCTHIO
MHOKECTB?

12.Kakue cBoiicTBa OOIIECTBEHHOCTH U YHUBEPCATBHOCTH MHOXKECTB?

13.YT10 Takoe paBEHCTBO MHOXECTB, U KaK (JOPMYJIMPYETCSI aKCHOMa PaBEHCTBA
B TEOPUU MHOYKECTB?

14.Yto Takoe ynopsiAoueHHas apa U Kak OHa UCIOJIb3yEeTCs IS
IIPEICTABIICHUS 2JIEMEHTOB MHOKECTBA?

15.Kax ¢popmynupyercst akcuoma BbIOOpa M Kakoe €€ 3HaYeHHE B TEOPUHU
MHOXECTB?

16.YTo Takoe OylieaH MHOKECTBA M KaK OH CBA3aH C MOIIHOCTHIO MHOXKECTBA?

17.Kakre oCHOBHBIE 3aKOHBI ie MopraHa B OTHOIIEHUHU ONE€paluii ¢
MHOKECTBamMu?

18.YTo npeacTasisieT co00il ceMeiCTBO MHOKECTB U KaK OHO UCIOJIb3YETCs B
MaTeMaTHhke?

19.Kakue TUIbl MHOKECTB MOKHO BBIIENIUTh: KOHEUHBIE, CYETHBIC U
KOHTHHYAJIbHbIE?

20.4YT10 Takoe JeKapTOBO MPOU3BEICHUE CEMENCTBA MHOXKECTB, M KAK OHO
onpeaeaeHo?

21.Yto npexacTasisieT co00it OMHapHOE OTHOIICHUE B MaTeMaTUKe?

22. Kak onpenensieTcss paBEHCTBO OMHAPHBIX OTHOIICHUN U UX UICHTUYHOCTh?

23. Yto Takoe JOMEH 1 00JI1acTh 3HAYCHHU OMHAPHOTO OTHOIICHHUS ?

24. Kak mpoBepuUTh, SBJISIETCS U OMHAPHOE OTHOIIEHUE pe(ICKCUBHBIM?

25. Yto 03HayaeT CUMMETPUYHOCTh OMHAPHOTO OTHOILIEHUS, U KaK €€
IPOBEPUTH?

b

Nowm



26. Kak onpenenuTh TPaH3UTUBHOCTH OMHAPHOTO OTHOIIEHUS U KaK MPOBEPUTH
ee Hanuue?

27. Yrto npeAcTaBisiioT co00il S5KBUBAJICHTHBIE KJIACChl B KOHTEKCTE OMHAPHBIX
OTHOILICHH?

28. Kakum 00pa3oM MOKHO MOCTPOUTH (PaKTOP-MHOKECTBO MO OTHOLICHUIO
HSKBUBAJIICHTHOCTH?

29. Uto Takoe OTHOLIEHHE YACTUYHOTO MOPS/IKA, U KAKUE CBOMCTBA OHO
JIOJKHO YAOBJIETBOPSITH?

30. Yto o3HaYaeT aHTUCUMMETPUYHOCTH OMHAPHOTO OTHOIIEHUS, U KaK ee
MIPOBEPUTH?

31. Uto Takoe TMHEHHBIN MOPSIA0K B KOHTEKCTE OMHAPHBIX OTHOIIICHUI ?

32. Kak onpenennTs MakCUMAaJIbHbIE 1 MUHUMAJIbHBIE 3JIEMEHTHI B OMHAPHOM
OTHOILICHUH?

33. Yo Takoe guaroHaJIbHOE OTHONIIEHNE U KaK OHO CBA3aHO ¢ MHOKECTBOM?

34. Uto npencraBisieT cOO0M KOMIO3UIINS OMHAPHBIX OTHOIIECHUM, U KaK OHA
onpexaensiercs?

35. Kak MOKHO MOCTPOUTH 3aMbIKAaHUE OTHOIIEHHUS 110 CBOMCTBAM
(peieKCMBHOCTH, CHMMETPUYHOCTH, TPAH3UTUBHOCTH)?

36. Uto Takoe TpaH3UTUBHOE 3aMbIKaHHE OMHAPHOTO OTHOIICHUS ?

37. Kak onpenenuTs, SBIsICTCS JIM OWHAPHOE OTHOIIIEHHWE OTHOIIICHUEM
SKBUBAJIICHTHOCTH?

38. UTo Takoe OTHOILIEHHUE MPEANOPSAIKa, U KAK OHO OTJIMYAETCS OT OTHOLIEHUS
YaCTUYHOTO Mopsaka’?

39. Kak onpenenuTs, SBIsICTCS I OWHAPHOE OTHOIIIEHHWE OTHOIIIEHUEM
CTPOrOr0 YaCTUYHOIO MOpsaKa?

40. Yro Takoe rpad OTHOIICHUH, M KaK OH MOXKET OBITh HCITOJB30BaH IS
BU3YyaJIM3allMi OMHAPHBIX OTHOLIEHUMN ?

41.2nemenTsl KoMOUHATOPUKU. OcHOBHBIE PopMyibl. CooOLIeHus,
pa3menieHHble, OnHoM HeloTOHA, momuHoOMUanbHas ¢hopmyiia u Jip.

42.Tlopoxaenne GyHKIIMU U KOMOMHATOpHBIE (hopmyJibl. OnpeaeneHue
MOPOXKIAIOIICH QYHKIIUU U POJIb TaKUX (QYHKIMI TPU BEIYUCICHUSX.

43.0Otpaxenue. bunapusie oTHomEeHus. Buasl otpaxkenuii. CBOKMCTBA
OWHApHBIX OTHOIICHUN. DYHKIIMOHATHHBIC OTHOIIICHHS.

44.0OcHOBBI MaTEMaTUYECKOM JIOTHKU. Onepan Haj BEICKa3bIBAaHUSIMU.
Breruncnenus norudeckoro 3HadeHus: GopMyJ Mo TabauiaM HCTHHHOCTH.

45.CBoiicTBa omnepalyii HajJ BbIcKa3biBaHUSAMU. OCHOBHBIE CBOMCTBA OIEpaIiui,
JIOBEJIEHUE CBOMCTB C IOMOIIBIO PA3JIMYHBIX CIIOCOOOB.

46.11IpencraBnenre aOCTpakTHRIX 00BEKTOB. [IpeacTaBneHue
nocyenoBaTenbHoCcTe. CocoOBI TPEICTABICHUS IOCIEA0BATEILHOCTEN B
namMmsITH KoMibtotepa. [IpenMyiiiecTBa 1 HEAOCTATKH PA3IMYHBIX CIIOCOOOB.

477 .IlpencraBiieHue pa3MELIEHAN U coueTannii. MI3yueHue aaropuTMoB st
MOPOXKICHHS BCEX Pa3MEICHHM, BCEX COOOIIEHUI U IPYyTUx
KOMOMHATOPHBIX OOBEKTOB.

48.IlpencraBienue pa30MEeHN U KOMIIO3UIIMK MHOXKECTB. MI3yueHrne OCHOBHBIX
ITOPUTMOB JIJIsl TeHEepalluy pa30ueHui U KOMIO3UIIUH.



49.Metoasl nojcyera U oleHKU. CI0KHOCTh BhIYUCICHUH. OCHOBHbBIC TOHATHS
TEOPHUU CJIOKHOCTU BhIUUCICHHI. OnpeiesieHre NOJIMHOMHAIBHOTO 110
BPEMEHU aJITrOpUTMA.

50.OcHoBbl Teopuu rpados. OnpeneneHne OCHOBHBIX 3JIEMEHTOB rpadoB.

51.Bunei rpadoB. OcHOBHBIE TEPMUHBI U BUJBI TpadoB (Ditnepos,
['aMUIIBTOHOB, PETYJIAPHBIN, TOTHBIA U Ap).

52.AnaroputMbl Ha rpadax. AJITOpUTM MTOMCKa HAUMEHBIIIETO OCTOBHOTO
nepeBa. AJITOpUTM MOUCKA KpaTyaliero MmapuipyTa B rpade.

53.0OnemMenTsl Teopuu rpyiin. OcHOBHBIE onpeneneHus. [Ipumepsl rpymi.

54.Crpykrypa rpymi. CumMmerpudHas rpynmna. OCHOBHBIE TEOPEMBI U
yTBepKJieHus 1o Teopuu rpyni. Teopema Jlarpanxa.

55.Koneunsie rpymibl. Tabmuma Kenmu rpymmesl. JleicTBUS TpyIIibI Ha
MHOXkecTBe. CTpyKTypa CAMMETPUYHOMN TPYIIIIHIL.

56.0cHoBbI Teoprun. OCHOBHBIE OHATHSI - MHOXECTBO, 3JIEMEHT, 0003HaYEHUS,
IPEICTABICHUE, TPAMOE IONOJIHEHHE MHOXKECTB.

57.0nepanyu Hali MHOKECTBAMHU U CBOMCTBA onepaluii HaJl MHOYKECTBaMHU.
PaccmaTpuBaroTcs OCHOBHBIE ONIEpaIlMy U UX CBOMCTBA - KOMMYTaTUBHOCT,
aCCOIMAaTUBHOCTh, TUCTPUOYTUBHOCTH U JP.

58.OnemenTsl KOMOMHAaTOpUKU. OCcHOBHBIE PopMyIibl. CooOIeHus,
pa3menieHnbie, OuHoM HbloTOHA, MoIMHOMUaNbHas (popmyiia u ap.

59.Yto npeacTasisieT co0oil rpyria B TEOPUH TPy ?

60.Kakue ocHOBHBIE CBOICTBa 001a1aeT rpymnmna’?

61.YTto o3HauaeT TepMuH "moArpynmna’ B TEOpUM rpymi?

62.Kak onpenesnsieTcss HOHATHE "JIEBbI CMEXHBIN Kiacc" B rpynme?

63.YTo Takoe mpaBblii CMEXKHBIN KJIacC B TEOPUU TPYIII, U KaK OH CBSI3aH C
JIEBBIM CMEKHBIM KJ1acCoOM?

64.Kakue kputepuu onpeaeiaeHus NoArpymnisl B rpynmne?

65.Yto npeacrasisieT co00i MOHATHE "IIUKINYECKOM rpynmbl"?

66.YTto Takoe romoMop(pu3M rpynn U Kakue CBOMCTBA OH COXpaHSET?

67.Kakum 06pa3om onpeaensieTcs: moHstue "mzomopdusma rpymnm'?

68.Uto Takoe sapo U o0pa3z roMmoMoppu3Ma rpyri?

69.Kakue 0CHOBHBIE TUIIBI TOATPYII CYIIECTBYIOT B TEOPUU TPYIIN?

70.Yto o3HauaeT NoHATHE "NMarpaHkeBa Teopema’ B TEOpUH TPy’

71.Kakum o6pa3om omnpeensieTcsi TIoHATHE "mopsiKa 3JieMeHTa" B rpymme?

72.Yto npexactasiseT coboit "daxToprpymnmna”, 1 Kak OHa CTPOUTCS?

73.Yt1o Takoe "mpsiMoe MpOU3BEACHUE TPYIII'", U KaK OHO OMPEAEIEHO?

74.Kakum 00pa3om OnpeesieHo MOHITHE "HOPMaIbHOW TOATPYIIIEI" B
rpymie?

75.Kakum 06pa3om ornpeaesieHbl TOHITHS "IUKIMYeCKOU MOATPYIIBI" U
"MOpoXKaaroIero iemMenTa'?

76.Yto npeacrasisieT coboit Teopema Kanu B reopuu rpynn?

2.2. OueHoOYHBbIE CPeACTBA AJIsl IPOMEKYTOYHOM aTTecTAluN

BOHpOCBI AJI1 IPOBEACHUS aTTCCTAllUA



1. Yro mpexacrasiseT co0oil aOCTpakiMs B MAaTEMaTUKE U
IPOrpaMMUPOBAHUU?

2. Kakum o6pa3om aGCTpakTHbIE 0OBEKTHI MOTYT OBITH IIPECTABJICHHI B
MaTEMaTUYECKUX CTPYKTypax?

3. Uro Takoe anredpandeckas CTpyKTypa M KaKk OHa UCIOJIb3YEeTCs ISt
IpEeCTaBICHNUS a0CTPAKTHBIX OOBEKTOB?

4. Yto npeacTaBisioT cOO0H MOHOUIBI M TPYTINbI, M KAK OHU CBS3aHBI C
MPEICTaBICHUEM a0CTPAKTHBIX 0ObEKTOB?

5. Kakum o6pa3oM aGCTpakTHbIE OOBEKTHI MOT'YT OBITh IIPECTABIICHBI B
00BEKTHO-OPUEHTUPOBAHHOM MPOTPAMMUPOBAHUN?

6. Uto o3HayaeT KOHIENIUs HHTEPPEHCOB MpU MPEACTABICHUHN a0CTPAKTHBIX
00BEKTOB B MPOTPAMMUPOBAHUU ?

7. KaxuMm 00pa3oM TUIIBI JaHHBIX B SI3bIKE POTPaMMHUPOBAHUS MOTYT ObITh
WCITOJI30BaHbI JIJIS1 IPEJICTABIICHUS a0CTPAKTHBIX 0OBEKTOB?

8. Uro npencraBisgeTr coO0W AeKIapaTUBHOE MPEICTAaBIEHUE A0CTPAKTHBIX
0OBEKTOB B MPOTPaMMUPOBAHUU ?

9. Kakum 06pa3zom abcTpakTHbIE OOBEKTHI MOT'YT OBITh IIPEICTABIICHHI B
MaTE€MaTUYECKOM JIOTUKE U TEOPUU JOKA3ATEIbCTB?

10.Yr1o Takoe KaTeropus 1 Kak OHAa UCIOJIb3YETCS JUIsl IPEACTABICHUS
abCTpakTHBIX OOBEKTOB B TEOPUU KaTErOpHii?

11.Kak aOcTpakTHbIE CTPYKTYPbI JaHHBIX, TAKWE KaK CITUCKU, MOTYT OBITh
MCIIOJIb30BaHbI JUIsl IPE/ICTABIECHUSI OOBEKTOB B IPOTPAMMUPOBAHUH?

12.YT0 03HauaeT moHsTHE a0CTPAKIIMK JJAHHBIX U KaK OHO CBS3aHO C
MPEICTaBICHUEM a0CTPAKTHBIX 0ObEKTOB?

13.Kak MOHO npeicTaBUTh aOCTPaKTHBIE FEOMETPUUECKUE OOBEKTHI B
MaTeMaTHKE U MPOrpaMMHUPOBAHUN?

14.Yto mpeacrasiseT co0oit abcTpakiius B 00J1aCTH UCKYCCTBEHHOTO
WHTEJIEKTa U MAIIMHHOTO O0y4YeHUs?

15.Kakum o6pa3zom abcTpakTHbIE OOBEKTHI MOTYT OBITh ITPEICTABIICHHI B
(dhopMaTu30BaHHBIX S3bIKAX U CrieU(pUKAIUAX ?

16.YTo Takoe aOCTpakusi B KOHTEKCTE 0a3 TaHHBIX U KaK OHa MUCHOJIb3yeTCs
JUISL IPEJICTABIICHUS JJAHHBIX ?

17.Kakum o6pa3zom abcTpakTHbIE 00BEKTHI MOTYT OBITh TTPEICTABIICHHI B
(GYHKIIMOHAJILHOM IPOrPaMMHUPOBAHUN ?

18.UT0 Takoe KOMOWHATOPUKA, M KAKUE 33/1a4l OHA PeraeT?

19. Kakue ocHOBHbBIE IPUHIIUITBI KOMOMHATOPUKH CYIIECTBYIOT, M UTO O3HAYaeT
MPUHIUAI YMHOXKEHUS?

20. Kak popmynupyercst mpUHIINI CTIOKEHUSI, U B KAKUX 337a4axX ero
UCIIOJB3YIOT?

21. Yro Takoe akTopuan yucia, i Kak OH UCIOJb3yeTcs B KOMOUHATOpHUKE?

22. Yto npencrapisieT co60it OMHOMHATBHBIN KO (PUITMEHT, U KaK OH CBSI3aH C
KOMOMHATOPHBIMU 33/1a4yamMu’?

23. Kak BBIYMCISIETCS KOJMYECTBO MEPECTAHOBOK U3 N AJIEMEHTOB?

24. Yto Takoe coueTaHue U3 n 3JIEMEHTOB 10 kK, ¥ KaK OHO BBIPaXKaeTCs C
HCIIOJIb30BaHNEM OMHOMMATBHBIX KO3(PGHUIIMEHTOB?

25. Kak popmynupyercst popmMyrna st COU€TaHUN ¢ TOBTOPESHUSIMU ?



26. Yo npeacTapisieT co00i MyJIbTUHOMHAIBHBIN KO3 (DULIMEHT, U B KaKUX
3a/1ayax OH UCHOJIb3yeTcs?

277. Kak onpenennTs KOJIMYECTBO PA3IMYHBIX IIEPECTAHOBOK MHOXKECTBA C
OJINHAKOBBIMH 3JIEMEHTaMU ?

28.Yto Takoe npuHuuMn Jupuxie, u Kak OH IPUMEHSAETCS] B KOMOMHATOPUKE?

29. YUto o3HayaeT "MpUHLMII AIUKOB" B KOMOMHATOPUKE, U KaK OH
UCIIOJIb3YETCs B PEIICHUU 3a]1a4?

30. Kak dhopmynupyercs IPUHIUIT HHKIIIO3UU-IKCKITIO3UH, U B KAKUX 3a7a4ax
€ro NpPUMEHSIOT?

31. Yro Takoe 6eciopsKd B KOMOMHATOPUKE, M KaK OHU CBS3aHBI C
nepecTaHOBKaMU?

32. Kakum 006pa3oM MOKHO PEIIUTh 3aJa4i Ha pa3MeIlleHrue ¢ TOBTOPEHUSIMU?

33. Kak BBIYMCIIAETCS KOJIMYECTBO PA3IMUHBIX ITOAMHOKECTB U3 N AJIEMEHTOB?

34. Yro npencraBigeT coO0M 3a/1aya o mapax v SUUKax, 1 Kak €e PelnTh C
UCITOJIb30BaHUEM KOMOMHATOPUKH?

35. Kak onpenenuTs KOJIMYECTBO PA3IMYHbIX OMHAPHBIX CTPOK JITTMHBI N 0€3
MIOCJIEIOBATEIbHBIX €IUHAILL?

36.Yto npencrasiusier coboit rpad B Teopun rpado?

37.Kakue 31eMEeHThI COCTaBIAIOT I'pad, U KaK OHU B3aUMOJEHCTBYIOT MEXKIY
coboii?

38.Urto o3HayaroT TepMuHBI "BepimHa" 1 "pedpo” B rpade?

39.Kakue ObIBatOT THUIIBI Tpad)oB B 3aBUCUMOCTHU OT HAIMYUS/OTCYTCTBUS
HarpaBJIeHHUs Ha pedpax W HAIU4YUsI/OTCYTCTBUS BECOB?

40.YTo Takoe CTENeHb BepIIUHBI B rpade, U KaK OHA BHIYUCIISIETCS?

41.Kakum oOpa3om ompenensercs noustue "moarpada" B reopuu rpados?

42.Yto npencTaistoT coboi moHsaTus "myTe" u "umkia" B rpade?

43.YT10 Takoe CBS3HBIN rpad, v Kak ONnpeaeaIuTh KOJIUUEeCTBO KOMIIOHEHT
CBS3HOCTH?

44.Kakum 00pa3oM MOKHO IIPEICTaBUTh rpad ¢ UCIOJIb30BaHUEM MaTpPUIIbI
CMEKHOCTH?

45.YTo0 03HavaeT MaTpulla MHIMACHTHOCTH B TEOPUU IpadoB, U KaK OHa
MCMOJIb3yeTCs?

46.YTo Takoe B3BEIICHHBIN Tpad, 1 KakuM 00pa3oM MOTYT OBITh 3aJIaHbI Beca
pebdep?

47.Kax BblUMCIsETCS JIMHA ITyTH BO B3BEIIEHHOM rpade, U 4TO TaKoe BEeCOBOU
UKI?

48.Yto mpencrasmusieT coOoit anroputm noucka B rinyouny (DFS), u kak o
pUMEHsIeTCS?

49.Kak pabotaet anroputm noucka B mupuny (BFS) B Teopuu rpados?

50.YT0 Takoe OCTOBHOE JEPEBO, M KAK OHO CBA3aHO C MUHUMAJIbHBIM OCTOBHBIM
JnepeBoM?

51.Kakum o6pa3zoM onpeaesieTcs: moHsTue "sunepona ukia" B rpade?

52.Yto npeacraniseT co0oil anroput™ JIelKCTphl U sl 4ero OH UCIOJIb3YETCs
B Teopuu rpacos?

53.Yto Takoe anroputM Droiina-Yopienna u kKak OH IpuMeHseTcs K rpadam?

54.KakuMm 00pa3oM MOXKHO IPOBEPUTD, BISETCS Jiu Tpad Aarom
(OpHEHTHUPOBAHHBIM ALMKINYECKUM Tpadom)?



55.Yto npexacrasnser coboit Teopema Kénura B Teopun rpadoB, 1 Kak OHa
bopmynupyercs?

56.Yto npeacTaBisioT co60i KOMOMHATOPHBIE 0OBEKTH B MATEMAaTUKE?

57.Kakum 06pa3om onpeaesiFoTCs: IEPECTAaHOBKH HA0Opa JIEMEHTOB?

58.Ut0 03HayaeT noHsATHE "pazMelieHue" B KOMOMHATOPUKE, U KAK OHO
OTJINYAETCS OT MEPECTAHOBOK?

59.Kakum 06pa3oM MOKHO BBIUUCITUThH KOJIMYECTBO COUETAHUM U3 N AJIEMEHTOB
o k?

60.Yto Takoe OMHOMHAIbHBIN KOA(h(DUIIMEHT, U KaK OH CBSI3aH C
KOMOMHATOPHBIMU OOBEKTaMU ?

61.Kak onpenenensl uncna Karanana, u Kak OHU UCIIOJB3YIOTCSA B
KOMOMHaTOpUKe?

62.Yto npexacrasisieT codoi Geciops10k B KOMOMHATOPUKE, U KaK €ro
BBIYHUCIIUTD?

63.Kakum 00pa3zoM MOKHO pELIUTh 33J1a4l Ha pa3MEIICHHE C TOBTOPEHUSIMU?

64.YT0 Takoe UMKIIOBbIE HHJIEKCHI, U KaK OHH UCIIONB3YIOTCA JJIsl BBIUUCIICHUS
CUMMETPUYECKUX PYHKIUN?

65.Kak onpenenuTs KOIMYECTBO Pa3IMYHbIX OMHAPHBIX CTPOK JITTMHBI N O€3
MIOCJIEIOBATEIbHBIX €IUHALL?

66.Uto npeactaBisitoT co0oit rpadbl Ko v kak OHU CBSI3aHBI C
KOMOWHATOPUKO?

67.Kakum 06pa3om ompenensercs noHstyue "Bapuanuii" B KomOUHaTOpUuKe?

68.Uto Takoe KpaTyaiiliee 3aMKHYTO€ CJIOBO B KOMOMHATOPHUKE, U KaK €r0
HalTH?

69.Kak peliarorcs 3a1auu Ha MOJICUET IECTU3HAYHBIX YHCET C
ONpEIeICHHBIMA CBOMCTBAMMU?

70.Yto mpeAcCTaBIsAIOT COOOM NMUKINYECKHUE TIEPECTAHOBKH, U KaK UX
BBIUYHUCIIUTH?

71.Kakum o6pazomM KOMOMHATOPUKA IPUMEHSETCA B 3aJa4ax Ha MOJCYET
KOMOMHATOPHBIX CJIOB?

72.Yt1o Takoe teopust Pamces, 1 kakne OCHOBHBIE IPUHIIUIIBI €1 IPUCYIIN?

73.Kak onpezensercs KOTMYECTBO MOJIMHOKECTB U3 N 3JIEMEHTOB, U KaK 3TO
CBSI3aHO ¢ OMHOMHUATBHBIM KOd(PPuImeHTOM?

74.YT0 03HauaeT TepMHUH "KOMOWHATOPHOE PABEHCTBO", U KaKKUE IPUMEPHI €T
CYIIECTBYIOT?

75.Kakum 06pa3zom KoMOMHATOPUKA IPUMEHSETCS B 3a7a4ax Ha pa3OneHHe
MHOXECTBa?



