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1. HEJIX OCBOEHUSA

1.

Ju—

OObecneynBaeTcs (byH}laMeHTaHI)HaH IoATOTOBKA 6yIIyHII/IX 6aKaJ'IaBpOB 10 JUCHHUIIMHAM MAaTEMAaTUYCCKOI'O IMKIIa.
HeHbIO JUCHUIIIIMHBI ABJISACTCA Bblpa6OTKa Yy ¢cTyA€HTa YMEHUS IIPOBOAUTH MaTEeMaTHYCCKUI aHallu3 MPpUKIAAHBIX 3a4a4 1
OBJIaICHUEC OCHOBHBIMH MAaTEMAaTUYCCKUMH METOAAMH UCCJIICAOBAHNA U PCUICHHUSA TaKMUX 3a1a4

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

bnoxk OII: b1.0

2.1 TpeboBanus k [[pe)lBa]P]/lTeﬂbHOﬁ N0JAroTOBKe 00y4arouerocs:

2.1.1 | AHanuTHYECKas TeOMETPHS U BEKTOpHAs anreOpa

2.1.2 | Maremaruka

2.1.3 [HWudopmaruka

2.1.4 | NmxeHepHas rpaduka

2.1.5 | AnroputrMu3anus U IporpaMMHPOBAHHE

2.2 Jucuuniannbl (MOAYJIH) U PAKTHKH, 1JI51 KOTOPBIX 0CBOEHUE JAHHOM JMCHUIJIUHBI (MOAYJIs1) HEOOXOUMO KAK
npeanecTByIoliee:

221 IMoaroToBka K MpOLEype 3aLUThI U 3aIIUTa BHITYCKHOW KBATH(UKAIIMOHHON paboThI

2.2.2 | YuciaeHHbIE METOIBI U METOABI ONTUMU3ALIUU

2.2.3 | Teopus aBTOMaTH4E€CKOTO yIpPaBICHUS

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHU
KOMIIETEHIlUSIMHA

YK-1: Cnioco0eH ocylecTB/ISITh OMCK, KPUTHYECKUI aHAJIM3 M CUHTe3 HHQOpManu, yMeHHe aHAJIM3UPOBATh IPOLEeCChl U
CHCTeMBI C HCI0JIb30BAHMEM COOTBETCTBYIOIMX AHAJUTHYECKUX, BBIYHCIHTEILHBIX H IKCIIEPHUMEHTAIBHBIX METO/10B,
NMPHUMEHSITh CHCTEMHBIIi MOAXO0/ 1151 pellleHHsI MOCTaBJIEHHBIX 3124

3HaTh:

VYK-1-31 0CHOBHBIE TEOPETHUECKHE TIOJIOKEHUS, TPH-MEHAEMbIE IIPH COCTABICHIH MaTeMaTHIECKIX MoJenel

OIIK-1: Cnocoben NPUMEHATH €CTECTBEHHOHAYYHbIEC U 06menﬂmeﬂepﬂme 3HAHUA, METOAbI MATCMATHYECCKOI'0 aHAJIU3A U
MOJCJIUPOBAHNSA, TCOPETHYECCKOTO H IKCIICPUMECHTAJIBHOT0 UCCJICI0OBAHUA B HpO(l)eCCI/IOHaJILHOﬁ AEATECJIbHOCTH

3HaTh:

OIIK-1-31 ocHOBHBIE TEOPETUUECKHUE MTOJOKEHUS, PHU-MEHIEMbIE TIPU COCTABJICHUN MaTeMAaTUYECKUX MOJeNei

YK-1: Cioco6eH ocymecTBISITh MOUCK, KpUTHYECKHUI aHAJIN3 H CHHTe3 NH(POPMANNH, YMEHHE AHAJIH3NPOBATH MPOIECCHI H
CHCTEMBI C HCMOJIb30BAHHEM COOTBETCTBYIOIIHUX AHAIMTHYECKHX, BLIYNCIUTEIBHBIX H IKCIEPUMEHTAILHBIX METO/I0B,
NMPUMEHSITh CHCTEMHBIH MOIXO0/1 ISl pellieHHs MOCTABJIEHHBIX 3a/1a4

Ymers:

YK-1-Y1 ucnons3oBaTh MaTeMaTHUECKU alIapaT MPH PEIIeHNH MPo(eCcCHOHANBHBIX 334, CO3aHIH MOAEIeH

OIIK-1: Cnioco0eH NpuMeHSITh eCTeCTBeHHOHAYYHbIe U 001LIeHHKEHEPHbIE 3HAHUS, METOAbl MATEMATHYECKOI0 AHAIN3A U
MO/eTHPOBAHUS, TEOPETHYECKOT0 U IKCIEePHMEHTAILHOI0 UCCJIE0BAHUS B MPO(ecCHOHAILHOI AesITeJbHOCTH

YMmerh:

OIIK-1-Y1 wucnonp30BaTh MaTEMaTHYECKHUH anmapar IMpH PeIeHHH NPoheCcCHOHANBHBIX 3a/1ad, CO3JaHUU MoJeeH

YK-1: Cnocoden OCYIIECTBJIATH MOUCK, KpHTH‘leCKHfI AHAJIU3 U CHHTE3 PIH(l)OpMaIIl/II/I, YMeHne aHAJIU3UpPOBaThL MPOLUECCHI U
CHCTEMBI C UCTTOJIB30BAHUEM COOTBETCTBYHOIIHUX AHAJIUTHYCCKUX, BBIYUCIUTEIbHBIX U IKCIIEPUMEHTAJbHBIX METO10B,
NPUMCHATH CHCTEMHBIH MOAX0 AJISA peuieHus MOCTABJCHHBIX 3a1a4

Baanern:

VK-1-B1 meTomamu MaTeMaTHYECKOTO aHaju3a, Z[I/I(b(l)epeHHI/IaJ'ILHLIM HUCUYHUCIICHUCM, croco0aMyu MaTeMaTHIEeCKOTO
MOICIUPOBAHUA HpO(I)eCCI/IOHaJ'IBHLIX 3aaa4

OIIK-1: Cnioco0eH NPUMEHSATH €CTECTBEHHOHAYYHbIE U 001eMH:KeHEPHbIE 3HAHMUS, METOIbI MATEMATHYECKOI0 AHAIN3a U
MOJCJIMPOBAHNSA, TECOPETHYECKOTO U IKCIIEPUMECHTAJBHOT0 UCCJICI0BAHUA B npoc])eccnona.nbnoﬁ JAeSATCJIbHOCTH

Baanern:

OIIK-1-B1 meTogamMu MaTeMaTHIECKOTO aHAN3a, TH(epeHIINATBHBIM HCYHUCICHHEM, CITOCO0aMH MaTeMaTHIECKOTO
MOJIETTMPOBAHUS TPO(ECCHOHATBHBIX 3a7a4




4. CTPYKTYPA U COJAEP)KAHUE

Kox HaumenoBanue pasaenoB u | Cemectp | YacoB | ®opmupyemsle | Jluteparypa | Ilpumeuanne KM Bpinoan
3aHATHA TeM /BUJ 3aHATHS/ / Kype HHIUKATOPBI H JJI. seMble
KOMIeTeHI Uil pecypcebl padoTsI
Pazpgean 1. Paspea 1.
MHo:kecTBa, OTHOLLIEHMS,
KOMOMHATOpPUKA
1.1 MHOKeCTBa, OTHOIIICHHUS, 2 1 VK-1-31 YK-1- JI1.1J12.1
¢ynkImH, oneparmy /JIex/ B1 OIIK-1-31 22
J12.3J13.1
JI3.2 JI3.3
JI3.4 JI3.5
313233
1.2 DneMeHTHl KOMOWHATOPHOTO 2 1 YK-1-Y1 OIIK JIT.1J12.1
ananmza /Jlex/ -1-B1 2.2
J12.3713.1
JI3.2 JI3.3
JI3.4 JI3.5
2102233
1.3 MHOKeCTBa, OTHOIIICHHS, 2 15 VK-1-B1 OIIK- JI1.1J12.1
(DYHKITIH, OTIepaITHH. 1-31 22
OneMeHTH! KOMOMHATOPHOTO JI2.3]13.1
ananusa /Cp/ J13.2 JI3.3
JI3.4 JI3.5
313233
1.4 bunom HrroToHa, cBOMCTBA 2 15 VK-1-¥Y1 OIIK JI1.1J12.1
OMHOMUAITEHBIX -1-B1 2.2
k03¢ punmeHToB. Metox JI2.3J13.1
PEKYPPEHTHBIX JI3.2J13.3
cootHomeHu# /Cp/ JI3.4J13.5
2102233
1.5 MoenupoBaHre OCHOBHBIX 2 1 YK-1-B1 OIIK- JIT.1J12.1
omepanui A IByX 1-31 2.2
YHCIIOBBIX MHOXKECTB /IIp/ JI2.3]13.1
JI3.2 JI3.3
JI3.4 JI3.5
313233
1.6 MoaenupoBanue onepanuu 2 1 OIIK-1-B1 JIT.1J12.1
MepeceyeHus IByX J12.2
MHOecTB /TIp/ JI2.3J13.1
JI3.2 JI3.3
JI3.4 JI3.5
2102233
Pazgen 2. Paznea 2.
OcHoBHBIE
TMOHATHS 001Iel aJredpnl
2.1 ‘YHuBepcanbHble 2 10 | YK-1-B1 OIIK- JI1.1J12.1
anre6psr /Cp/ 1-31 2.2
J12.3]13.1
JI3.2J13.3
JI3.4 JI3.5
313233
2.2 CB00OTHBIC anreOphl U UX 2 1 VYK-1-31 OIIK- JIT.1J12.1
OCHOBHEIE cBoiicTBa /JIex/ 1-B1 2.2
J12.3J13.1
JI3.2 JI3.3
JI3.4 JI3.5
213233
2.3 ‘YHuBepcaibHble anredpbl 2 1 OIIK-1-Y1 JI1.1J12.1
(oTHOIICHUE J2.2
KOHI'PY3HTHOCTH, J12.3J13.1
TOMOMOP(H3MEI, SI3BIK JI3.2JI3.3
tepmoB) /TIp/ J13.4 JI3.5
313233




24 Iomyrpynmsl, rpymnisl. 10 VYK-1-¥1 OIIK JI1.1J12.1

Komnbnia, mosst /Cp/ -1-31 2.2
J12.3J13.1
JI3.2 JI3.3
J13.4 J13.5
313233

Pazgean 3. Paznea 3.

DJIeMeHThbI

TeOpPHH AJITOPUTMOB U

MaTeMaTH4Y€eCKOH JTOTHUKHA

3.1 [TonsiTHe anroputma u 1 YK-1-31 YK-1- JIT.1J12.1
AITOPUTMHUYECKON CHUCTEMBI. B1 22
Ucuncnenune JI2.3J13.1
BbICKa3bIBaHUH /JIek/ J13.2 JI3.3

JI3.4 JI3.5
212233

32 MeTop! IpOBEpPKU 1 OIIK-1-Y1 JI1.1J12.1
TOKIECTBEHHON UCTUHHOCTH J12.2
(hopMyn HCUHCITCHUS JI2.3J13.1
BbICKa3bIBaHuM. Mcuncnenue JI3.2 J13.3
MPEIUKATOB IIEPBOTO JI3.4 JI3.5
nopsiika /Jlex/ 2132233

33 [TonsiTre anroputma, 15 YK-1-31 JIT.1J12.1
AITOPUTMHUYECKON CUCTEMBI. 22
Wcuncnenue BbICKa3bIBaHUI. JI2.3J13.1
MeTon npoBepku JI3.2 J13.3
TOXISCTBEHHON NCTUHHOCTH JI3.4 J13.5
(hopmyn ucunciaeHus 212233
BbICKa3bIBanuii /Cp/

34 Hcuncnenue npeaukaToB 1 VK-1-V1 JI1.1J12.1
NIEPBOTO IOPSIKA. JI2.2J12.3
KonTpomnsHas pabora 012233
Nel /Tp/

3.5 [onsTHE anroputma, 10 VYK-1-B1 JI1.1J12.1
aJTOPUTMHUYECKON CHCTEMBI. 2.2
Ucuncnenue BoICKa3bIBaHUI. JI2.3J13.1
Meron npoBepku JI3.2J13.3
TOX]I€CTBEHHOW UCTUHHOCTH JI3.4 J13.5
(hopMyn HcUHCITCHUS 213253
BbICKa3bIBanui /Cp/

Paznen 4. Pa3znen 4.
DJieMeHTbI
Teopuu rpagos

4.1 Omnpenencaue rpados, 1 OIIK-1-31 JI1.1J12.1
pasHOBUAHOCTHU TPadoB, OIIK-1-Y1 2.2
oreparuy Haja HuMu /JIex/ J12.3713.1

JI3.2J13.3
JI3.4 JI3.5
212233
4.2 CpoiicTBa rpadoB, MaTPULIBI 1 VYK-1-31 YK-1- JI1.1J12.1
u rpadsl /JIex/ Vi 2.2

J12.3J13.1

JI3.2 J13.3

J13.4 J13.5

212233

4.3 Jepesbs u neca /Jlex/ 1 OIIK-1-31 JI1.1J12.1
2.2

J12.3J13.1

JI3.2J13.3

JI3.4 JI3.5

013233




4.4 Omnpenenenue rpados, 2 1 OIIK-1-31 JI1.1J12.1
Pa3HOBUIAHOCTH rpadoB. OIIK-1-B1 J2.2
Oneparmu Hax rpadamu /TIp/ J12.3J13.1

JI3.2J13.3
J13.4 J13.5
313233

4.5 YHapHbIe 1 OWHApHBIC 2 1 YK-1-31 OIIK- JIT.1J12.1
oriepanuu Haj rpagamu. 1-31 2.2
MartpuyHble IpeaCTaBICHUS J12.3J13.1
Y XapaKTePUCTHUKU JI3.2 J13.3
rpados /TIp/ JI3.4 JI3.5

2103233

4.6 Caoiictsa rpados. Packpacka 2 1 OIIK-1-Y1
rpados. BepimuHas u 213253
pebepHast
HezaBucumocty /I1p/

4.7 KonTpomnsHas pabota Ne 2 1 YK-1-31
2 /Mp/ 213233

4.8 Omnpenenenue rpados, 2 14 VK-1-B1
pasHOBUAHOCTHU TPpadoB. 213253
Omneparu Hag rpadamu /Cp/

4.9 AmnHanu3 cBOMCTB cereit 2 15 VYK-1-31 YK-1-

Ietpu /Cp/ Vi 2139233
4.10 | CsoticTBa rpados. Packpacka 2 15 YK-1-B1 OIIK-

rpados /Cp/ 1-31 212233

Pazpgea S. Iloaroroeka k

KOHTPOJbHBIM

MEpONPHSATHIM H

BBINOJIHAEMBbIM padoTam

5.1 O06BeM 9acoB 2 0
CaMOCTOSATEIILHOM PabOTHI HA 2103233
moarotoBky k KM /Cp/

5.2 O6beM yacoB 2 0
CaMOCTOSITENTFHON pabOThI Ha 213253
noarotoBky k BP /Cp/

5. ®OHJ OHEHOYHbBIX MATEPHUAJIOB
5.1. KonrposabHble MeponpusaTus (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH H T.I), BOPOCHI JJs
€CaMOCTOSITeIbHOM NOATOTOBKHU
Kong KonTponbaoe rI{II})IO];eI?;eoMHe B
KM MepompusTHe It pEL OTIPOCHI IS TIOATOTOBKU
KOMITeTeHIIUH
KM1 DK3aMeH YK-1-31 BOITPOCBHI K ITPOMEXXYTOYHOU ATTECTAIIUU

1 YUro Ha3eiBaeTcs MHOKecTBOM? [IpuBennTe nmpuMepsl MHOYKECTB.
2 Kakoe MHOeCTBO Ha3bIBaETCs MyCThIM?

3 B uem oTinH4Ke KOHEYHBIX MHOKECTB OT OECKOHEUHBIX?

4 Yo Ha3bIBAETCS IOJAMHOXKECTBOM?

5 Kakue cymecTByIOT ciocoObl 3a1aHIsI MHOYKECTB?

6 B uem 3akmouaercs napagokc Paccena?

7 Yto Takoe B3aMMHOE BKIIOYEHHE MHOXKECTB M B KAKOM CIIyJae
CYIIECTBYET B3aHMHOE BKIIIOUEHHE?

8 Uto Ha3bIBaeTCs 00bEANHEHUEM, TIEPECEUEHUEM, PA3HOCTHIO U
JIONIONTHEHHEM MHOkecTB? B kakoM ciaydae

o0BeTMHEHNE, TepecedeHIe U PAa3HOCTh JBYX MHOXKECTB PAaBHEI
MyCTOMY MHOXECTBY?

9 Kak onpeaensiercst CHMMETpHYECKasi pa3HOCTh MHOXKECTB?

10 Kakue cBoiicTBa oneparuii HaJl MHOKECTBAMHU Bbl 3HaeTe?

11 Yro mpencraBnseT coboi METO HOKAa3aTeIbCTBA TOKIECTB C
MHO>KECTBAMHU OT IIPOTUBHOTO?

12 Ha yeM oCHOBaH M€TOJ B3aMHOI'O BKIIIOYEHHs?

13 Yto Ha3pIBarOT OyneaHoM?

14 B gem 3axirouaeTcst ITaBHOE OTIMYHNE KOPTEkKa OT MHOXKecTBa?
15 IpuBenute ycnoBUue paBeHCTBA YHOPSJOYEHHBIX Map.

16 IIpuBenure npuMepsl KOPTEKEH.




17 Kax obpasyercst npsiMoe IpOU3BEICHHE MHOKECTB?

18 B xakoM ciIydae 9HCIIO AIEMEHTOB MPSMOro NPOU3BeIeHUs
MHOKECTB PaBHSETCS HYITIO?

19 B gem 3axirouaeTcst onepanus MPOeKTUPOBAHIS MHOKECTB?

20 YTo Takoe HHBEPCHsl YIOPAJOYSHHOTO MHOXKECTBA?

21 B kakoM ciIy4ae CyHIECTBYeT KOMIIO3HLUS ABYX TPOH3BOJIBHBIX
YIOPSIIOYEHHBIX MHOXKECTB A U B?

22 B KaKkoM ciiy4yae CIpaBeIInBO TOXAECTBO: A* B =B « A?

23 B Kakux ciyyasx CrpaBeIMBO TOXAECTBO: A * A = A?

24 Yro Takoe rpaduk? IIprBennuTe oCHOBHBIE OIIEpAIX HAJ
rpadukamu.

25 IlpuBenuTe OCHOBHBIE CBOMCTBA IPa(UKOB.

26 Jlaiite onperneneHue oTHOIEeHU. JlaliTe onpeneneHne GHHApHOTO
OTHOIIICHHSI.

27 Ha3zoBute crioco0 3a1aHis MHOTOMECTHBIX OTHOIICHHUI.

28 Tlepeuncayute OCHOBHBIE OMEPALY HAJl OTHOMICHUAMH.

29 Yto Ha3bIBaeTCS MHBEPCUEH U KOMIIO3ULIUEH OTHOIIEHUH?

30 [aiite ompeneneHue U NPUBEIUTE IpUMep pedIeKCHBHOTO
OTHOIIICHHUSI.

31 JlaiiTe ompeaeneHre U NPUBEJUTE IPUMEP CUMMETPHUYHOTO
OTHOIIICHHS

32 JlaiiTe ompeaeneHue U IPUBEJUTE IPUMEP TPAaH3UTUBHOTO
OTHOIIEHHSI.

33 JlaiiTe onpeneneHue U NpUBEIUTE IPUMEDP JIMHEHHOTO OTHOLIEHUS.
34 Mo>xeT 11 aHTHCHUMMETPHUYHOE OTHOIIEHHE OBITh TaKXKe
pediekCUBHBIM?

35 MoxeT 11 aCHMMETPUYHOE OTHOILICHHUE OBITH TaKKe
pedaexcuBHBIM?

36 MoxeT 11 pedIeKCUBHOE OTHOIICHHE OBITh HETMHEHHBIM?

37 Kakoe OTHOILIEHHUE SIBNIAETCS OTHOLIEHUEM 3KBUBAJICHTHOCTHU?

38 Kakoe OTHOIIEHUE ABISETCS OTHOLIEHUEM

39 IIpuBenuTe ornpeneIeHre COOTBETCTBUSL.

40 Yto Takoe MHBEPCHUSI COOTBETCTBHUS U KOMITO3UIIMS COOTBETCTBUNA?
41 B Kakux ci1y4asx KOMIO3UIHs COOTBETCTBUI MPUBOAUT K
COOTBETCTBHIO C MyCTHIM rpadukoM? B kakom ciaydae obpa3
MHO>KECTBA IIPU JaHHOM COOTBETCTBHH SIBIISCTCS ITyCTHIM MHOKECTBOM?
42 Omnpenenure MOHITHE OTOOpakeHHs. YTO Ha3bIBaeTCA 00pa3oM
MOZMHOXECTBa A 1pu oToOpakeHHH f U 4TO

npooOpazom?

npuMep.

43 Kakoe COOTBETCTBHE HAa3bIBACTCS: (PYHKIIMOHAIBHBIM;
WHBEKTUBHBIM; BCIOJY OIPE/ICIICHHBIM; CIOPBEKTHBHBIM?

44 Bo3M0oxHO 11 He()yHKIIMOHAIBHOE, HEHHBbEKTUBHOE, HE BCIOLY
omnpezeneHHoe coorsercTBue? Eciu na, npuBectu

45 Ompenennte noustue ¢pynkiws. [loscaure mpuHnmn Anpuxie.
46 JlaiiTe noHATHE MYJIbTUMHOKECTBA. [IprBeIUTE IPUMEPHI
MyJIbTUMHOKeECTB. JlaiiTe popmanbHOe onpeneneHre
MYJIBTUMHOYKECTBA. .

47 B ueM CXOCTBO U pa3IMuue MHOXKECTBA U MyJIbTUMHOkKecTBa? UTo
TaKO€ MOIIHOCTh U Pa3MEPHOCTh

MynbTUMHOXecTBa? [IpuBenTe NPUMEpHI.

48 IIpuBenTe CIIOCOOBI COMTOCTABICHNUS MYJIbTHMHOXECTB. Kakne
MYJIBTUMHOXECTBA SBIISIOTCS PABHBIMH, HEPABHBIMH,
PaBHOMOIIHBIMH, PAaBHOPa3MEPHBIMU?

49 OnumuTe onepanuo 00beTUHEHUS MYJIbTHMHO)KECTB.

50 IIpuBeuTe onepanuo Nepece4eHus: MyJIbTUMHOXKECTB.

51 Onumute onepanuio apu(pMeTHIECKOH CyMMBI U pa3HOCTH
MYJIBTHMHOXECTB

52. B yeM 3akirouaeTcs onepanys NpsiMoro Mpou3BeIeHHs
MYJIbTUMHOKECTB?

53. IIpuBeauTe OCHOBHBIE CBOMCTBA Onepalvii Ha
MYJIBTUMHOXECTBAMH.

54. Natite popManbHOE ONpE/eNICHIE HEYETKOTO MHOKECTBA.

55. B ueM CXOACTBO U pa3Nu4ue MHOXKECTBA U HEYET KOT0 MHOXKecTBa?
56.
JaiiTeonpeneneHneHeYeTKOTOBEICKa3bIBaHU . [IpocTEIeICOCTABHEICHEYE
TKHEBBICKA3bIBaHHUS.

57. Onepanuu HaJl HEYETKUM U MHO>KECTBAMHU.




58.
59.
60.

UYro Takoe rpad? [IpuBecT mpuMepsI.
HazoBute n3BecTHBIC BaM THIIBI TpadoB.
B gem pa3HuIa Mexay OpHeHTHPOBAHHBIMHA HEOPHEHTHPOBAHHBIM

rpadom?

61.
62.
63.
64.
65.
66.
67.

68.

69.
70.

71.

72.
73.
74.
75.
76.

OnuiuTe U3BECTHBIE CIIOCOOBI 3aJaHus TpadoB.
Kakue peOpa Ha3bIBarOTCsI HapauIeIbHEIMU?
Korna pebpo HazpiBaeTcs meTinen?

Kaxoit rpad mpoctoit,myctoit, Hynb-rpag?
Kakas BepinrHa Ha3bIBaeTCs BUCSUCH?

UYro Takoe NMOJHEIHA rpad, mycToi rpad?

Korna nBa rpaca nzomopdHbI?

Yro Takoe mHBapHaHT rpada?

UYro Takoe mox rpad rpada?
B kaxoM ciryuae noj rpag siBisieTcs IPaBUIbHBIM?

Uro Takoe MapupyT?

Kak onpenenurts qyimny mapuipyra?

Uro Takoe uens , MUK ,IPOCTOM LUK ,IpOCTast LEenb?
Kakue BBl 3HaeTe CBOICTBA MyTeH UKIOB?

Kakoii rpad Ha3pIBaeTCs CBA3HBIM?

Kaxwue onepanun onpenesneHs! Ha rpadax? [Ipusectn nx

OTIpeIeIeHUs

5.2. TlepeueHb padoT, BLINOJIHSIE

MbIX 10 gucuuiinHe (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon
paboTsr

Haszsanne
paboTsr

IIpoBepsiembie
WHIUKATOPBI
KOMITICTCHITUIA

CopepxaHue paboTbl

P1

MHoxecTBa,
OTHOIICHHS,

(byHKIHH, OTIepaIyy.

DIeMEHTBI
KOMOMHATOPHOTO
aHau3a

OIIK-1-31;VK-1-V1

P2

bunom HrroToHa,
CBOMCTBA
OMHOMHAJIBHBIX
K03(hGHUINECHTOB.
Meton
PEKYPPEHTHBIX
COOTHOIICHUN

OIIK-1-31;¥K-1-V1

P3

MonenupoBanue
OCHOBHBIX OIIEpaIuii
JUTS IBYX YHCJIOBBIX
MHOXECTB

OIIK-1-31;VK-1-V1

P4

MonenupoBanue
orepanuu
nepecedeHust IBYX
MHOXKECTB

OIIK-1-31;VK-1-V1

P5

MHoxecTBa,
OTHOIICHHS,

(byHKIMU, OTIepaIuy.

DJIEeMEHTBI
KOMOHWHATOPHOTO
aHanmm3a

OIIK-1-31;VK-1-V1

P6

‘YHuBepcanbHble
anreOpsl
(oTHOIIECHUE
KOHTPY?HTHOCTH,
TOMOMOP(H3MEL,
SI3BIK TEPMOB)

OIIK-1-31;YK-1-V1

P7

[Tomyrpymnmsl,
rpynnsl. Konbua,
HOJIs

OIIK-1-31;VK-1-V1




P8

[onsartue anropurma, | OIIK-1-31;VK-1-Y1
aJITOPUTMUYECKON
CHCTEMEIL.
Hcuncnenne
BBICKA3bIBAHHUH.
Merton npoBepku
TOXXJICCTBEHHOM
UCTUHHOCTH (HhopMyIT
HCUMCIICHUS
BBICKa3bIBAaHUI

P9

Ucuuncnenune OIIK-1-31;VK-1-Y1
IIPEJUKATOB I1EPBOTO
MOpsI/IKA.
KontponbHas
pabora Nel

P10

[Monsrue anropurma, | OIIK-1-31;VK-1-Y1
AJTOPUTMHUYECKON
CHCTEMBI.
Ucuncnenue
BBICKA3bIBAaHUH.
Meroa npoBepku
TOXICCTBEHHOMN
HUCTUHHOCTH (HOpMyIT
HCYHCIICHUS
BBICKa3bIBAaHHH

P11

YHapHble 1 OIIK-1-31;YK-1-V1
OvHapHBIE OTIepaIH
Haj rpadaMu

P12

CaoticTBa rpados. OIIK-1-31;YK-1-V1
Packpacka rpadoB

P13

KonrtponbHas OIIK-1-31;YK-1-Y1
pabota Ne 2

P14

Marpuunsle OIIK-1-31;YK-1-V1
HpeCTaBICHHs 1
XapaKTePUCTUKH

rpados

P15

Bepuunnas u OIIK-1-31;YK-1-V1
pebepHast
HE3aBHCHMOCTH

P16

Ornpenenenue YK-1-Y1;0IIK-1-31
rpacos,
Pa3HOBHIHOCTH
rpados. Oneparuu
HaJ rpadaMu

P17

AHanm3 CBOMCTB VK-1-Y1;0I1K-1-31
cereit [lerpu

5.3. OueHouHble MaTepHAaJIbl, HCIIOJb3YyeMble IS IK3aMeHa (0U1eThl, TeCThI U T.I1.)

BOITPOCBI K ITPOMEXXYTOYHOU ATTECTAIITN

0NN LN kW~

. Uro HaszbiBaeTcs MHOXkecTBOM? [IpuBeuTe mpuMepbl MHOXKECTB.

. Kakoe MHOXecTBO Ha3bIBaeTCs MyCThIM?

. B yeM oTiiMune KOHEYHBIX MHOKECTB OT OECKOHEUHBIX?

. Uto Ha3pIBaCTCS TOAMHOXKECTBOM?

. Kakue cymectBytoT crocoObl 3a1aHUsI MHOYKECTB?

. B uem 3akmtovaercs napanokc Paccena?

. Uro Takoe B3aMHOE BKIIFOUEHHE MHOKECTB 1 B KAKOM CITy4ae CYIIECTBYET B3aMMHOE BKJIIOUeHHE?

. Uto Ha3bIBaeTCa 00beAMHEHHNEM, TTIEPECEUCHUEM, PA3HOCTHIO U IOTIOJTHEHHEM MHOeCTB? B kakoM ciryuae

o0beMHEeHNe, TIepeceyeHre U Pa3HOCTh ABYX MHOXKECTB PaBHbI IyCTOMY MHOKECTBY?

9. Kak onpenensercs CUMMETpUYECKasi pa3HOCTh MHOXKECTB?

10. Kakue cBoiicTBa onepanuii HaJl MHO>KECTBAMHU Bbl 3HaeTe?

11. Yro mpexncrasisieT coboil METOA AOKA3aTENbCTBA TOXKIECTB C MHOKECTBAMHU OT MMPOTHBHOTO?
12. Ha yeM ocHOBaH MeTOJ] B3aUMHOI'O BKJIFOYEHUS?

13. Uro Ha3bIBaroT Oyrreanom?

14. B yeM 3akiro4aeTcs IMaBHOE OTIMYUE KOPTEXa OT MHOXKECTBA?

15. [lpuBeauTe ycnoBre paBeHCTBA YIIOPSAOUYESHHBIX Hap.

16. IlpuBenuTe MpUMEPHI KOPTEKEH.




17. Kax oOpa3yeTcs npsiMoe IPOU3BEICHUE MHOXKECTB?

18. B KakoM ciIydae 4uciio 3JI€MEHTOB MPSIMOTO MTPOU3BEICHUSI MHOXKECTB PAaBHAETCS HYJIO?

19. B 1em 3axitouaeTcs onepanus NpoeKTUPOBAHUS MHOXKECTB?

20. Yro Takoe HHBEPCHS YHOPIJOYEHHOTO MHOXKECTBA?

21. B kakoM ciydae CyIIecTBYeT KOMIIO3UIUS ABYX MPOU3BOJIbHBIX YHOPSIIOYEHHBIX MHOXKECTB A U B?
22. B KakoM citydae CIpaBeIuBO TOX/IeCTBO: A* B=B * A?

23. B Kakux cilydasx CIpaBeUIUBO TOXKAECTBO: A » A = A?

24. Yo takoe rpaduk? [IpuBenuTe OCHOBHBIEC ONEpallly HaJl rpapUKaMH.

25. TlpuBeauTe OCHOBHBIC CBOMCTBA TPa(hUKOB.

26. laiire onpeneneHne oTHomeHw. JaiiTe onpeneneHne OHHAPHOTO OTHOIICHHS.

27. HazoBure croco0 3a1aHuss MHOTOMECTHBIX OTHOIICHHI.

28. IlepeurcnuTe OCHOBHBIE ONEPALIMH HAJl OTHOLICHUSIMH.

29. Yto Ha3bIBaCTCSI MHBEPCHEH W KOMIIO3UIIUEH OTHOIICHUHN?

30. Maiire onpenencHne U IPUBEANTE IPIMEP PeIICKCHBHOTO OTHOIICHHS.

31. Maiite onpenencHue U NPUBEAUTE IPUMEP CHMMETPUYHOTO OTHOIICHHS

32. [laiite onpeneneHue U MpUBEAUTE NPUMEP TPAH3UTUBHOIO OTHOLLEHMS.

33. JlaiiTe onpenencHue U MpUBEAUTE IPUMEDP JTUHEHHOIO OTHOILIEHMS.

34. MoxerT JI aHTHCHMMETPHIHOE OTHOIICHUE OBITh TakKe pe(IeKCHBHBIM?

35. MoxeT 11 aCHMMETPHUYHOE OTHOLIEHUE OBITh TaKke pedIeKCUBHBIM?

36. Moxert Jii peIeKCHBHOE OTHOIICHUE ObITh HETMHEWHBIM?

37. Kakoe OTHOIIEHNE SABJIAETCSI OTHOILIEHUEM 3KBUBAJIEHTHOCTH?

38. Kakoe oTHOIIEHHE SBISIETCS OTHOIIEHHEM

39. IlpuBenure omnpeaeneHe COOTBETCTBHUSI.

40. Yto Takoe MHBEPCHUSI COOTBETCTBUS U KOMITIO3HIIUS COOTBETCTBHI?

41. B Kakux ciryvasx KOMIIO3UIIHS COOTBETCTBHUI MPUBOIMT K COOTBETCTBHUIO C IMTycThIM Tpadukom? B kakom ciryuae obpas
MHOX€ECTBA MPH JAHHOM COOTBETCTBHH SIBIISIETCS ITyCTHIM MHOKECTBOM?

42. Onpenenure MOHATHE 0TOOpaxkeHHs. UTo Ha3pIBaeTCS 00pa3oM MOAMHOXKECTBa A MpH oToOpakeHHH f 1 4T0
npooOpazom?

43. Kakoe coOTBETCTBHUE Ha3bIBAaeTCA: (YHKINOHATBHBIM; HHBEKTUBHBIM; BCIOAY ONpPEICICHHBIM; CIOPBEKTUBHBIM?
44. Bo3MOXXHO JI1 He(pyHKIIMOHAIIBHOE, HEMHBEKTUBHOE, HE BCIOJIY OIpeelieHHoe cooTBercTBUe? Ecnu na, npusecTu
puMep.

45. Onpenenure noaarue GpyHkuus. [Toscante npuniin Jupuxie.

46. Jlaiite nousTie MyJabTUMHOXecTBa. [IpuBeauTe npumepsl MynbTUMHOXKeCTB. JlaliTe popManbHoOe onpeneneHue
MYJIbTUMHOKECTBA.

47. B ueM CXOACTBO U pa3lnuiie MHOXKECTBA U MyJIbTUMHOXKecTBA? UTO Takoe MOIIHOCTb U Pa3MEPHOCTb
MyabTUMHOXKecTBa? [IpuBeauTEe IpUMEpHI.

48. [IpuBenute criocoObl CONOCTABICHHS MYJIBTUMHOXKECTB. Kakue My IbTHMHOKECTBA SIBJISIFOTCS. PABHBIME, HEPAaBHBIMH,
PaBHOMOIITHBIMH, PaBHOPa3MEPHBIMU?

49. OnummTe onepanuio 00beIMHEHNS MyJIbTUMHOMXKECTB.

50. ITpuBeauTe onepanuio nepeceueHust MyJIbTHMHOMKECTB.

51. OnummTe onepanuio apupMeTHIECKOW CYMMBI M Pa3HOCTH MYJIETHMHOKECTB.

52. B yeM 3akirouaeTcs onepanys NpsiMoro Mpou3BeIeHUs MyJIbTUMHOKECTB?

53. IIpuBeanTe OCHOBHBIE CBOMCTBA ONepalyii HaJl MyJIbTUMHOKECTBAMH.

54. Naiite opManbHOe ONpeesieHHe HeUeTKOI0 MHOKECTBA.

55. B ueM cX0/CTBO U pa3IMuue MHOXKECTBA U HEUETKOTO MHOXKecTBa?

56. laiiTe onpeaeacHUEe HEYETKOrO BbICKa3bIBaHus. [IpoCThie U COCTaBHbIE HEUETKHE BbICKA3bIBAHUS.

57. Onepanuu HaJl HEYETKUMU MHO>KECTBAMHU.

58. Yro Takoe rpa¢? [IpuBectu npruMepsl.

59. HazoBuTe N3BECTHBIC BaM THITHI TPadoB.

60. B uem pa3HUIa MeX Ty OPUECHTUPOBAHHBIM H HEOPHEHTHPOBAHHBIM rpadom?

61. OnuinTe U3BECTHBIE CIIOCOOBI 3a1aHus TPadoB.

62. Kakne peOpa Ha3bIBAIOTCS MApalICIbHBIMU?

63. Korna pebpo Ha3bIBaeTCs MeTiei?

64. Kakoii rpag npocToi, myctoii, Hynb-rpad?

65. Kakasi BepiinHa Ha3bIBaeTCsl BUCSUCH?

66. Uto Takoe NOIHEIHA rpad, mycToi rpad?

67. Korga nBa rpada nzoMopdHbI?

68. Uto Takoe HHBapHAHT rpada?

69. Uro takoe noarpad rpacda?

70. B xaxoMm cirygae oarpad sSBIsSeTCs MPpaBIIbHBIM?

71. Yro Takoe Mapmpyt?

72. Kak onpenenuTs JUIMHY MapupyTa?

73. Yto Takoe Lelb, UK, IPOCTON IIUKII, TPOCTAas 1enb?

74. Kakue BBl 3HaeTe CBOICTBA MyTel U IUKIOB?

75. Kakoii rpad Ha3bIBaeTCs CBI3HBIM?

76. Kakue onepanun ornpeaeneHs! Ha rpadax? [IpuBecTi nx onpenencHus




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

Kpurepuu oLieHKH OTBETOB Ha DK3aMEHE:

Onenka «OTINYHO» CTaBUTCS, €CIH

- Ha TEOPETHYECKUE BOIIPOCHI JaHBI pa3BepPHYTHIC OTBETHI, IPH HEOOXOIMMOCTH M3JI0KEH MaTeMaTHYeCKU anmapat (popMyIsl,
rpaduKu ¥ T.1.) IPUBECHBI COOTBETCTBYIOIINE CXEMBI, TaOJHIBI, PUCYHKH H T.1., IPABIIIFHO peIlicHa 3aa4da

- o0y4aromuiicss XOpoIo OpUEHTHPYETCs B MaTepuae, BlajfeeT TePMUHONOTHEH, IPUBOAUT HPUMEpPHI, 000CHOBBIBAET,
aHAJIM3UPYET, BHICKA3bIBAET CBOIO TOYKY 3PCHHUS 110 aHATM3UPYEMBIM SIBJICHUAM U IIPOLIECCAM, IPABHJILHO IIPUMEHSET I10JyYCHHBIE
3HAHWSA TIPH PEIICHUHN MPAKTHYECKUX 3a1ad. OTBETHI H3JIaraloTcs CBOOOIHO, YBEPEHHO Oe3 HCIIOJIB30BAaHMS JIMCTA YCTHOTO OIIpoca
OmeHka «X0OpOII0» CTaBUTCS, €CIIH

- Ha TEOPEeTUYECKUE BOMPOCH! AaHbI IOJHbIE OTBETHI, HO UMENIa MECTO HETOUHOCTD B ONPEEIeHUH KaKUX-TH00 MOHATHH, SIBICHUH

U T.1. 3amada peuicHa.

- o0y4Jaromuiicss OpUEHTHPYETCS B MaTepuale XopoIIo, HO IOMyCKaeT OMHOKH IpH (JOPMYIIHPOBKE, ONMMCAHNH OTACIBHBIX

KaTeropuu

OreHka «Y IOBIETBOPUTENBLHOY» CTABUTCS, ECIH
- Ha TEOPETHYECKUE BOIIPOCHI JaHBI OOIINE HETTOTHEIE OTBETHI
- o0y4aromuiics c1abo OPHEHTHPYETCS B MaTepHaie, He MOXKET PeIaTh 3a/1a4i, He MOXKET IPUBECTH IIPUMeEp, HE MOXKET

AHAJIM3UPOBATh U 000CHOBBIBATh

Orenka «HeynoBIeTBOPUTEIIEHOY CTaBUTCS, CCITH
- HE pelIeHa 3a/1a4a ¥ MPAaBIWIBHBIA OTBET JIaH Ha OJMH BOIMPOC (JIN00 HU HA OJTUH)
- 00y4aroIuiics B MaTepuae IUCIHUIUINHBI IPAKTHYCCKU HE OPUCHTHPYETCS, T.€. HE MOXKET JaTh Aaxe OOIIMX CBEICHHH 110

BOIIPOCY.

Kpurepuu oLeHKN OTBETOB Ha SK3aMEHe:

85 < Ilpouent BepHbIX 0TBETOB < 100 - OTIIMYHO

75 < TIpoueHT BepHBIX OTBETOB < 84 - XOpOILIO

50 < IIpoueHT BEpHbIX OTBETOB < 74 — y1OBIETBOPUTEILHO

6. YHEBHO-METOJNYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iuTepaTtypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENN

3arnaBue

Bubnmnoreka

W3nmarenscTBO, TON

JI1.1 | HoBukoB @.A.

JluckpeTHas MaTeMaTHKa JUIS
IpOrpaMMUCTOB: Y4eOHoe
nocobne. YueOHHK 11 By30B

CII6: TTurep, 2009

6.1.2. JlonosiHuTeEIbHAS JIUTEPATYpa

ABTOpBI, COCTaBUTENHN

3arnaBue

Bubnmnoreka

W3nmarenscTBO, TON

JI2.1 |T.B.lyGpaBuHa,
10.10.IIpokomuyk,
A..1Iupoxos

JluckpeTHas MaTeMaTHKa:
Yueb. mocobue: N1833

M.: MUCuC, 2003

J12.2 | SI6nouckwuii C.B. mox
pen. ConoBHHYETO
B.A.

Brenenue B iuckpeTHyIO
MaTeMaTHuKy: Y4ebHoe
nocoOue AJ1sl By30B

M.: Bricmas mkoira, 2001

JI2.3 | AyOpasuna T.B..
Ipoxomuyk 10.1O.,
IlIupokos A.1.

JluckpeTHas MaTeMaTuka.
Teopust rpacos. Bermyck 5.
MappyTs! B rpade. Buas
MapIIpyToB.: Y4eOHoe
nocobue.

M.:MUCuC , 2003

6.1.3. MeTtonuueckue pa3paboTku

ABTOpBI, COCTaBUTECIIN

3arnasue

bubnuoreka

UsnarensCcTBo, rof

JI3.1 |10.1O.IIpokonuyk,
A.W.1Iupoxos,
A.B.Ko3nosckuii

JlMckpeTHas MaTeMaTHKa:
Vueb. mocobue: N59

M.:MHCuC, 2004

JI3.2 | Pwitukona HO.B.,
Ilonsxos B.H.,
ITpoxonuyk 1O .1O.

JuckperHas MaTemaTHKa.
Teopus rpadoB (BbIM.3):
JlaGopaTopHEIA IPaKTHKYM

M.:MHCuC, 1999

JI3.3 | Pritukona 10.B.,
ITonsxos B.H.,
ITpoxonuyk 10 .1O.

JuckpeTHas MaTemMaTHKa.
Teopus rpadoB (BbI.2):
JlaGopaTopHEIi TPaKTHKYM

M.:MHCucC, 2000




ABTOpBI, COCTaBUTENN 3arnasue Bubnmmnoreka W3naTenbCcTBO, roj
JI3.4 | IIpoxomuyk FO.10O., Huckpernas MockBa:MUCuC, 2002
upokor A.U. oz MaTeMaTHKa. JIEMEHTHI JIOTUKO
pen. Oesiuxo A.T.. - MaTEMAaTUYECKOTO SI3bIKA.:
Ps6osa JI.II. yaebHOe mocobue. JacTs 2.
JI3.5 |IIpoxomuyk FO.1O., OCHOBBI TEOPUKO - M: MUCuC, 2003
[Hupokos A.N.. MHOKECTBEHHOU
Hy6pasuna T.B. oz KoHcTpyKuuu .Hacts 1.
pen. I'pysmana B.A. u | YuebHoe mocobue.
Hsuxo AT
6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAMOHHOI ceTH « AHTepHeT»
D1 |Miscrosoft Teams https://teams.cloud.microsoft/
Microsoft Office Standart 2013 Russian OLP NL https://www.nps.ru/catalog/ofisnoe-po/48944/
92 AcademicEdition
D3 | Zoom https://www.zoom.com/ru
6.3 IlepeyeHb NPOrpaMMHOIO obecneYeHust
IL.1 Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
1.2 |Zoom
I1.3 |Microsoft Teams
6.4. TlepeueHb MHPOPMAMUOHHBIX CIPABOYHBIX CUCTEM M MPO(eCCHOHATBLHBIX (a3 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
Ayn. Hasnauenne Bug OcHarienue
113 VYueOHas mabopartopusi (KOMITBIOTEPHBIN 13 . - Komnberotep B coope;
KJacc) 1 mr. - Ilpoekrop yHMBepcanbHBIH Vivitek
DH278;
1 wt. - Dkpan HacteHHslit 150x200;
1 mur. - KommyTtatop D-Link 16 mopr.;
1 w. - [logsec nms mpoexTopa;
1 wr. - Beb xamepa Logitech;
1 wr. - Kornuuuosnep ;
13 wrT. - Cros1 KOMIIBIOTEPHBIH;
2 mrt. - CToJ npenoaaBaTeIbCKui;
7 wr. - Ctynbs;
12 wrr. - Kpecno;
1 mr. - [lIxad KHIKHBIH;
12 wT. - PynoHHbIE IITOPHL;
1 wr. - YueHnveckast JOCKa;

114 VYueOHast  ayautopus s 3aHsTwid | [Ip 1 mr. - Kommetotep B cbope;
JIEKIIMOHHOTO THIIA, MIPaKTUYECKAX 1 it - ITpoexrop Acer X118 DLP 3600Lm,;
3aHATUI I mr. - Okxpan Lumien Eco Picture 200x200

cM;

19 wt. - Pynonssle mropsl;

4 m. - llIxa¢ KHUKHBII;

26 wrT. - CTOJN CTYyA€HYECKUi;

46 wrt. - Ctym;

1 mr. - Cron npenoiaBaTeIbCKUM.

123 VYuebnas mabopatopus (KOMIIBIOTEPHBII 14 mrt. - CucteMHsIH O110K;

KJIACC) Kabuner KYypPCOBOTO u 14 wr. - Monurop LCD LG21,5;
JUIUIOMHOTO MIPOEKTHPOBAHUS, 1 wt. - Oxpan HacTteHHbld 200x200;
CaMOCTOSATEITFHOM PabOTHI 00yUaIOIIHIXCS 1 . - [Ipoextop ACER X118DLP 3600;

1 wrt. - [logsec ns npoexTopa;

1 mr. - KommyTtarop D-Link;

1 mt. - Jlocka yueHHUECKas;

27 wr. - CTONBI yYeHUUECKHE;

52 wrt. - Crynbs;

4 wrt. - XKamo3u.

8. METOAUYECKHUE YKA3AHUA J1JIS1 OBYYAIOIIIUXCSA
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