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1. HEJIX OCBOEHUSA

1.

Ju—

ObecneynBaeTcs (byH,ZIaMeHTaHBHaSI I0ArOTOBKAa 6yI[yIlII/IX 6aKaJIaBpOB IO JUCHUIITIMHAM MaTCMAaTHYCCKOIO IMUKJIa.
]_[eﬂb}O JUCHUIIIINHBI ABJIACTCA Bblpa60TKa Yy ¢cTyA€HTa YMEHUA IIPOBOAUTH MaTEeMaTHYEeCKUM aHaIu3 MPUKIAAHBIX 3a1a4 U
OBJIaICHUC OCHOBHBIMU MaTEMATUYCCKUMH METOJaMHU UCCIICAOBAHUA U PCIICHUA TaKUX 3a4a4

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

Bbnox OIT: B1.0

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

2.1.1 | AHanuTHYECKasi TEOMETPHS M BEKTOpHAs anredpa

2.1.2 | Maremaruka

2.1.3 |HudopmaTrka

2.1.4 | mxeHepHas rpaduxa

2.1.5 | AnropuTMH3aius 1 MporpaMMHpPOBAHHE

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

2.2.1 |IloaroroBka K OpoOLEIypE 3ALUTHI M 3aIIUTA BHIITYCKHON KBaIH()UKALIMOHHON pabOThI

3. PE3YJIBTATBI OBYYEHMUS IO JUCHUITVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMH
KOMIIETEHIIlUSIMH

YK-1: Cnioco0eH ocylecTBJISITh NOMCK, KPUTHYCCKUIH aHAJIM3 M CHHTe3 HHQOpMaLKuH, yMeHHe aHAJIM3UPOBATh IPOLECChI U
CHCTeMBI C HCI0JIb30BAHMEM COOTBETCTBYIOIIMX AHAJTUTHYECKUX, BBIYHCIHTEIbHBIX H IKCIIEPHMEHTAIbHBIX METO/10B,
NMPHMEHSITh CHCTEMHBIIi MOAXO0/ 1151 pelieHHsI MOCTaBJIEHHBIX 3124

3HaTh:

VYK-1-31 oCHOBHBIE TeOpPETHUYECKUE MOIOKEHHS, IPU-MEHSIEMBbIE IIPU COCTABICHUN MaTeMaTHYECKUX MoJenen

OIIK-1: Cnocoben NPUMEHATH €CTECTBEHHOHAYYHbIEC U oﬁmenﬂmeﬂepﬂue 3HAHUA, METOAbBI MATCMATHYECCKOI'0 aHAJIU3A U
MOJCJIUPOBAHNSA, TCOPETHYECCKOTO U IKCIIEPUMECHTAJIBHOT0 UCCJICI0OBAHUA B Hqu)eCCl/IOHaJILHOi/i ACATCJIbHOCTH

3HaTh:

OIIK-1-31 ocHOBHBIE TCOPETUYCCKUC ITOJOKCHUSA, IIPU-MCHACMBIC ITPU COCTABJICHHUN MAaTCMaTHUYCCKUX MoJenen

YK-1: CnocodeH ocymecTBIATH MOUCK, KPUTHYECKHIT aHAJIN3 U CHHTe3 nHpopMaui, yMeHHe aHAJTU3UPOBATH MPOIECCHI U
CHCTEMBbI C UCMTOJIB30BAHUEM COOTBCTCTBYIOIUX AHAJTUTHICCKUX, BBIYHCIUTEJIbHBIX U IKCIIEPUMEHTAJBHBIX ME€TO10B,
NMPUMEHSITh CHCTEMHBIH MOIXO0/1 ISl pellieHus MOCTABJIEHHBIX 3a1a4

Ymerh:

YK-1-Y1 ucnons30BaTh MaTeMaTHIECKUH arapatr IpH PerIeHHH PO eCCHOHATRHBIX 3a/1a4, CO3TaHIN MOJeTIeH

OIIK-1: Cnoco0en NPUMEHATH €CTECTBEHHOHAYYHbIC U oﬁmemmceﬂepﬂble 3HAHUA, METOAbI MATEMATHYECCKOI'0 aHAJIMU3Aa U
MOJEJIMPOBAHNA, TEOPETHYECKOTO U IKCIIEPUMEHTAJIBHOI0 UCCJI€I0BAHUA B HpO(l)eCCl/IOHaJILHOﬁ JACATCJIBHOCTH

YMmerh:

OIIK-1-Y1 wucnone30BaTh MaTeMaTHUYECKHUI anmapaT IpH pelIeHn: IpoecCHOHANBHBIX 3aa4, CO3AaHIN MOJeIeH

YK-1: Cnoco0eH ocyniecTBIsATh MOMCK, KPUTHYECKHiT aHAIM3 U CHHTE3 HH(OPMANUHU, YMEHHE AaHATU3NPOBATH NMpPouecchl U
CHCTEMBI C HCMOIb30BAHHEM COOTBETCTBYIOIINX AHAJUTHYECKHX, BBIYHCINTEIbHBIX H 3KCIIePUMEHTAJIbHBIX METO0B,
NPUMEHSATH CHCTEMHBII MOAXO0/ 1JIl pelieHUs MOCTABJIEHHBIX 32124

Baanern:

VK-1-Bl Meromamu MaTeMaTH4eCKOro aHaln3a, A1 pepeHINaTbHBIM HCUUCICHHEM, CIIOCO0aMH MaTEMaTHYECKOTO
MOJICITNPOBAHMS TPOPECCHOHATBHBIX 3a7a4

OIIK-1: CriocoGeH NpuMeHSITh eCTeCTBeHHOHAY4YHbIe U 001LeHHKeHEePHbIE 3HAHUS, METOAbl MATEMATHYECKOI0 AHAIN3Aa U
MO/ICJIMPOBAHNS, TEOPETUYECKOI0 M IKCIIEPUMEHTAIBLHOI0 HCC/IeJ0BAHUS B IPO(eCCHOHAILHOM e TeJIbHOCTH

Baanern:

OIIK-1-B1 meTomamu MaTeMaTH9IeCKOTo aHaIN3a, UG GepeHIMaNbHBIM HCINCIEHHEM, CII0CO00aMH MaTeMaTHIECKOTO
MOJIEINPOBAHHS TPOPECCHOHATBHBIX 3a7a4

4. CTPYKTYPA U COJEP)KAHUE

Kox HaumenoBanue pasgenoB u | Cemectp | YacoB | ®opmupyemsle | Jiuteparypa | Ilpumeuanne KM Boinoan
3aHATHA TeM /BHJ 3aHATHS/ / Kype HHIUKATOPBI H JJI. seMble
KOMIeTeHI Uil pecypcebl padoTsI




Paznen 1. Paznen 1.
MHoxecTBa, OTHOLLIEHHUA,

KOMOMHATOPHUKA
1.1 MHoxecTBa, OTHOIIEHUS, 1 VK-1-31 YK-1- JI1.1J12.1
¢yHnkimu, onepannu /JIex/ B1 OIIK-1-31 2.2
J12.3J13.1
JI3.2J13.3
JI3.4 J13.5
213233
1.2 DneMeHTHl KOMOMHATOPHOTO 1 VK-1-Y1 OIIK JI1.1J12.1
ananmza /JIex/ -1-B1 2.2
JI2.3]13.1
JI3.2 J13.3
J13.4 J13.5
313233
1.3 MHOXeCcTBa, OTHOIICHHS, 15 YK-1-B1 OIIK- JI1.1J12.1
(yHKIMH, ONIepaIyu. 1-31 2.2
D1eMeHThl KOMOMHATOPHOTO JI2.3J13.1
anammsa /Cp/ JI3.2 JI3.3
JI3.4 J13.5
213233
1.4 bunom Herotona, cBoiicTBa 15 VYK-1-Y1 OIIK JI1.1J12.1
OMHOMHUATTBHBIX -1-B1 2.2
ko3 durrenTo. Meton J12.3J13.1
PEKYPPEHTHBIX JI3.2JI3.3
cootHortenuit /Cp/ J13.4 JI3.5
313233
1.5 MogenupoBaHUE OCHOBHBIX 2 YK-1-B1 OIIK- JIT.1J12.1
orneparnuii 1uist IByX 1-31 J2.2
YHCIOBBIX MHOXECTB /I1p/ J12.3J13.1
JI3.2J13.3
JI3.4 J13.5
213233
Pazpgen 2. Pazgean 2.
OcHoBHbIE
NOHATHA 0011el aJIreOpbl
2.1 ‘YHuBepcaibHbIe 10 VK-1-B1 OIIK- JI1.1J12.1
anre6ps1 /Cp/ 1-31 2.2
J12.3J13.1
JI3.2J13.3
J13.4 J13.5
313233
2.2 CBoOOHBIEC AITeOpBl U UX 1 VYK-1-31 OIIK- JI1.1J12.1
OCHOBHBIE cBO¥cTBa /JIek/ 1-B1 22
J12.3J13.1
JI3.2 J13.3
JI3.4J13.5
313233
2.3 YHuBepcaibHbIe anreOpbl 2 OIIK-1-Y1 JI1.1J12.1
(oTHOIICHHE 2.2
KOHTPYPHTHOCTH, JI2.3J13.1
TOMOMOP(H3MEI, S3BIK JI3.2 JI3.3
tepmoB) /TIp/ JI3.4 J13.5
313233
2.4 [Tonmyrpynmsl, TpynmbL. 10 YK-1-¥Y1 OIIK JIT.1J12.1
Kompra, monst /Cp/ -1-31 22
J12.3J13.1
JI3.2 J13.3
JI3.4J13.5
313233

Pa3nea 3. Pazngea 3.
JJ1eMeHThI

TeOPUH AJTOPUTMOB U
MATEeMATHYECKOH JJOTHKH




3.1 IousTe anropurMa u YK-1-31 YK-1- JI1.1J12.1
aJTOPUTMHYECKON CUCTEMBI. B1 J2.2
Ucuncnenune JI2.3J13.1
BbICKa3bIBaHwMi /JIek/ JI3.2 J13.3

JI3.4 JI3.5
2102233

32 MeToap! ipoBepKu OIIK-1-Y1 JIT.1J12.1
TOXXJECTBEHHON HCTUHHOCTH 2.2
(hopMyn ucuucneHus J12.3J13.1
BbICKa3bIBaHU. Mcuncnenne JI3.2 JI3.3
IIPEIUKATOB IEPBOTO JI3.4 JI3.5
nopsinka /Jlex/ 212233

33 IousTe anropurMa, VK-1-31 JI1.1J12.1
aJTOPUTMHYECKON CUCTEMBI. J2.2
Ucuncnenue BrICKa3bIBaHUN. JI2.3J13.1
Meron npoBepku JI3.2J13.3
TOXKIECTBEHHOH UCTUHHOCTH JI13.4 JI3.5
(hopMyIT uCUUCTICHHS 213253
BbIcKa3bIBaHmii /Cp/

34 Ucuncnenue npeaukaTon YK-1-V1 JIT.1J12.1
MIEPBOTO MOPSIAKA. 2.2
KonTponbHast paboTta JI2.3J13.1
Nel /TIp/ JI3.2J13.3

JI3.4 J13.5
212233

3.5 [Tonsitue anropurMma, VK-1-B1 JIT.1J12.1
ANTOPUTMHYECKON CUCTEMBI. 2.2
Ucuncnenue BbICKa3bIBaHU. JI2.3J13.1
Merton npoBepKU JI3.2 JI3.3
TOX/1€CTBEHHOH UCTUHHOCTU JI3.4 JI3.5
(hopmy ucuucieHus 213233
BBICKa3bIBaHuUil /Cp/

Paznen 4. Paznen 4.
DJiIeMeHThI
Teopuu rpagos

4.1 Omnpenenenne rpados, OIIK-1-31 JI1.1J12.1
Pa3HOBUAHOCTH rpados, OIIK-1-Y1 2.2
orepaiuu Haja HUMH /JIex/ J12.3713.1

JI3.2J13.3
JI3.4 J13.5
212233
4.2 CaoiicTBa rpaoB, MaTPHUIILI VYK-1-31 YK-1- JI1.1J12.1
u rpadsrt /Jlex/ V1 2.2

J12.3713.1

JI3.2 JI3.3

JI3.4 JI3.5

313233

43 Hepesbs u neca /Jlex/ OIIK-1-31 JI1.1J12.1
2.2

JI2.3J13.1

JI3.2J13.3

JI3.4 J13.5

212233

4.4 Omnpenenenue rpados., OIIK-1-31 JI1.1J12.1
Pa3HOBUIHOCTH IpadoB. OIIK-1-B1 J2.2
Omneparnyu Han rpadamu /TIp/ J12.3713.1

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

4.5 YHapHbIe 11 OnHApHBIE VK-1-31 OIIK- JI1.1J12.1
orepanuu HaJl rpadamu. 1-31 2.2
MarpuyHble peCTaBICHUS JI2.3J13.1
U XapaKTepUCTUKU JI3.2 JI3.3
rpacos /TIp/ JI3.4 JI3.5

013233




4.6 Csoticta rpados. Packpacka 2 OIIK-1-Y1 JI1.1J12.1
rpadoB. BepiuHuas u J2.2
pebepHast J12.3J13.1
He3asucumocTH /TIp/ JI3.2JI3.3

JI3.4 JI3.5
2102233
4.7 KonTponbsHas padora Ne 2 YK-1-31 JI1.1
2 Mp/ 212233
4.8 Omnpenenenue rpados, 2 VK-1-B1 J2.1J12.2
Pa3HOBUAHOCTHU TPAQOB. 2.3
Oneparyu Hax rpadamu /Cp/ 212233
4.9 AHanu3 CBOMCTB ceTeit 2 YK-1-31 YK-1- JIT.1J12.1
Ietpu /Cp/ V1 2.2
J12.3J13.1
JI3.2 JI3.3
JI3.4 JI3.5
212233
4.10 |CsoiictBa rpaos. Packpacka 2 VK-1-B1 OIIK- JI1.1J12.1

rpados /Cp/ 1-31 2.2
J12.3J13.1
JI3.2 JI3.3
JI3.4 JI3.5
2102233

Paznen S. IloaroroBka k

KOHTPOJbHBIM

MepONpUSITUAM U

BBINOJIHSIEMBIM padoTam

5.1 O6beM yacoB 2 VYK-1-31 YK-1- JIT.1J12.1
CaMOCTOSATENbHON paboThI HA VY1 VK-1-B1 22
noarorosky k KM /Cp/ OIIK-1-31 JI2.3]13.1

OIIK-1-V1 JI3.2JI3.3
OIIK-1-B1 JI3.4 JI3.5
212233

5.2 O0beM yacoB 2 VYK-1-31 YK-1- JI1.1J12.1
CaMOCTOATEILHON pabOThI Ha Y1 VK-1-Bl J12.2
noAroToBky k BP /Cp/ OIIK-1-31 JI2.3J13.1

OIIK-1-Y1 JI3.2 JI3.3
OIIK-1-B1 JI3.4 JI3.5
2102233
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KontposabHble MeponpusaTHs (KOHTPOJIbHasi paboTa, TecT, KOJJIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITEIbHOM MOAT0TOBKHU
Kon KontponsHoe rg:”ff;esdme B
KM MepOnpHATHC I pEl OIPOCHI [T OATOTOBKH
KOMITCTCHITU
KM1 DK3aMeH OIIK-1-31 BOITPOCHI K TPOMEXYTOUYHOU ATTECTALIMN

1 YUro HazwiBaeTcst MHOKecTBOM? [IpuBeanTe mpruMepbl MHOXKECTB.
2 Kakoe MHOXECTBO Ha3bIBAETCS MTyCTHIM?

3 B yeM OT/IM4Ke KOHEYHBIX MHOXKECTB OT OCCKOHEUHBIX?

4 Y10 Ha3bIBAETCS MOJIMHOXKECTBOM?

5 Kakue cymecTBYIOT CIIOCOOBI 3aJ]aHUsI MHOYKECTB?

6 B uem 3akmouaercs napanokc Paccena?

7 UTo Takoe B3aMMHOE BKJIOUEHHE MHOXECTB U B KAKOM Cllyyae
CyILIECTBYET B3aMMHOE BKIIFOUEHHE?

8 Uto Ha3pIBaeTCs O0BCTUHEHUEM, TIEPECCUCHUEM, PAa3HOCTHIO U
JIOTIOTHEHNEM MHOXKeCTB? B kakoMm ciydae

00beIMHEHNE, IEPECEUCHUE U PA3HOCTH JIBYX MHOXECTB PaBHBI
ITyCTOMY MHOX€ECTBY?

9 Kak omnpeznensercs CUMMETPUYECKasi pa3HOCTb MHOXKECTB?

10 Kaxwue cBoiicTBa onepanuii HaJ MHO>KECTBAaMHU BbI 3HaeTe?

11 Yro mpencrarisier co00i METOJT I0Ka3aTENbCTBA TOXKAECTB C
MHOYKECTBaMH OT MPOTHBHOTO?

12 Ha yeM OCHOBaH METOJ B3aHMHOI'O BKIIOYECHUS?




13 Yro HazpBatoT OyneaHom?

14 B 4em 3axqrouaeTcs I1aBHOE OTJIMYUE KOPTEXA OT MHOXKECTBa?
15 [IpuBenuTe yclioBHE paBEHCTBA YIIOPSIJOUCHHBIX TIap.

16 IIpuBenuTe NpUMEPhl KOPTEKEH.

17 Kax oOpa3zyercst npsiMoe Mpou3BeIeHNE MHOXKECTB?

18 B kakoM ciry4yae 4UCIIO 3IEMEHTOB MPSMOro MPOU3BEACHHS
MHOXKECTB paBHSETCS HyJO?

19 B gem 3axmrouaeTcs onepanus MpOeKTHPOBAHUSI MHOXKECTB?

20 Yro Takoe HHBEPCHUS YIOPSI0YEHHOTO MHOXKECTBA?

21 B xakoM cirydae CyIecTByeT KOMIIO3HIHS JBYX IPOH3BOJIBHBIX
YIOPSIOYEHHBIX MHOXKECTB A 1 B?

22 B KaKkoM ciydae CrpaBeJIuBO TOXIECTBO: A * B=B ¢ A?

23 B Kakux ciydasix CIpaBeyIMBO TOXIECTBO: A * A= A?

24 Yro takoe rpaduk? [IpuBemure OCHOBHBIE ONEpaiy Hal
rpaduKaMu.

25 TIpuBennuTe OCHOBHBIC CBOMCTBA IPahUKOB.

26 [atite onpeneneHne oTHOImeHNs. JlaiiTe onpeneneHne OHHAPHOTO
OTHOIIICHUS.

27 Ha3oBure crioco0 3agaHnusi MHOTOMECTHBIX OTHOILIEHHIA.

28 Tlepeuncnure OCHOBHBIE ONEPALIUH HaJl OTHOILIEHUSMH.

29 Yto Ha3pIBaeTCsl MHBEPCUEH U KOMIIO3UIMEH OTHOILIEHUN?

30 [aiite onpeneneHne U MPUBEAUTE IpUMeEp PedIIeKCUBHOTO
OTHOLIEHUS.

31 JlaiiTe onpenencHue U NpUBEIUTE IPUMEP CHMMETPHUHOIO
OTHOIIICHUS

32 JlaiiTe onpeneneHye 1 MpUBEAUTE IPUMEP TPAH3UTUBHOTO
OTHOLIEHHUS.

33 JlaiiTe onpenencHye U MpUBEIUTE IPUMEP JTMHEHHOIO OTHOILIEHMSL.
34 MoseT 11 aHTUCUMMETPUIHOE OTHOIICHHE OBITh TakXkKe
pedIeKCHBHBIM?

35 MoeT T aCHMMETPHIHOE OTHOIIICHHE OBITH TakkKe
pedaexcuBHEIM?

36 Moxert 1 pedieKCUuBHOE OTHOLIEHHE OBbITh HENUHEHHBIM?

37 Kakoe OTHOILIEHUE ABJISAETCS OTHOLIEHHEM SKBUBAJIEHTHOCTH?
38 Kakoe oTHOIIEHHE ABIAETCS OTHOLIEHHEM

39 IlpuBenuTe onpeaeseHre COOTBETCTBUSI.

40 Yro Takoe MHBEPCHS COOTBETCTBHSI U KOMIIO3HIIUSI COOTBETCTBUIA?
41 B kakux ciiydasx KOMIO3ULIMS COOTBETCTBUN IPUBOAUT K
COOTBETCTBHUIO C ITyCTHIM rpadukom? B kakom ciydae obpa3
MHOXKECTBA [PU JAHHOM COOTBETCTBUH SBJIAETCS ITyCTHIM MHOXKECTBOM?
42 Onpexnenute noHsTHe orodpakeHus. YTo Ha3bIBaeTCs 00pa3oM
MOAIMHOXKECTBA A TIpH 0TOOpakeHHH f 1 9TO

npoobpazom?

IpUMep.

43 Kaxoe COOTBETCTBHE HA3bIBACTCS: (PYHKINOHAIBHBIM;
MHBEKTUBHBIM; BCIOJY OIPEICIICHHBIM; CIOPBEKTHBHBIM?

44 B03MOXXHO JI1 He()yHKIIMOHANBbHOE, HEMHBbEKTUBHOE, HE BCIOY
omnpezeneHHoe coorseTcTBre? Eciu na, npuBectu

45 Ompenennte norarue ¢pyHknus. [loscante npuaIMn Jupnxie.
46 [laiiTe moHsATHE MyIbTHMHOXKECTBA. [IpuBeuTe npuMeps!
MYJIbTUMHOXECTB. JlaiiTe hopManbHOE onpeeneHme
MYJIBTHMHO)KECTBA. .

47 B 4eM CXOACTBO U pa3Inuue MHOXKECTBA U MyJIbTUMHOXKecTBa? UTo
TaKoe MOII[HOCTb U Pa3MEPHOCTb

MynbTUMHOXKecTBa? [IpuBenuTe npumMepsl.

48 TIpuBeanTe CIIOCOOBI COITOCTABIICHHUS MyJIbTUMHOXKECTB. Kakue
MYJIbTHMHOXKECTBA SIBIISIFOTCS] PABHBIMH, HEPABHBIMH,
PaBHOMOIIHBIMHU, PABHOPa3MEPHBIMU?

49 Omummre orepanuio 00beANHEHUS MYTbTHMHOKECTB.

50 IIpuBenuTe onepanuo NepeceueHust MyJIbTUMHOXKECTB.

51 OnuumuTe onepauuio apuPpMeTHIecKoi CyMMbI U Pa3HOCTH
MYJIBTHMHOXKECTB

52. B yeM 3akiouaercs onepanus IpsMoro pou3Be1eHUs
MYJIbTUMHOXECTB?

53. TlpuBeauTe OCHOBHBIC CBOWCTBA OINEpAIMid HaJ
MYJIBTHMHO)KECTBAMH.

54. Natite GpopManpHOE ONpeeIeHNe HEYETKOrO MHOXKECTBA.

55. B yeM cXOACTBO U pa3nuire MHOKECTBA U HEYET KOro MHOXKeCTBa?




56.

HaﬁTeOHpeZ{eﬂCHI/ICHe‘{eTKOI‘OBBICKaSLIBaHI/IFI.HpOCTbIeI/ICOCTaBHLICHe‘{e
TKHUCBBICKA3bIBAHUS].

57.
58.
59.
60.

Omnepary HaJl HEUSTKUM U MHOKECTBAMH.

UYro Taxoe rpad? [IpuBecT mpuMepsl.

HazoBute n3BecTHbIC BaM THIBI IpadoB.

B gem pasHnma Mex 1y OpreHTHPOBAaHHBIMHI HEOPHEHTHPOBAHHBIM

rpadom?

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

68.

69.
70.

71.

72.
73.
74.
75.
76.

OnuImTe U3BECTHBIC CIIOCOOBI 3a1aHKs TPadoB.
Kaxkwne peOpa Ha3sIBaIOTCS MapauieTbHBIMI?
Korma pebpo Ha3bIBaeTCs metieit?

Kaxkoii rpad mpoctoit,mycToit,Hyab-rpag?
Kakas BepiirHa Ha3bIBaeTCsl BUCAYEH?

UYro Takoe MoNHEIH rpad, mycroi rpad?

Korna nsa rpada nzomophHbI?

Yro Takoe WHBapuaHT rpada?

Uro Takoe nop rpag rpaca?
B kakom ciydae no rpad sBIsSeTCs IpaBUILHBIM?

Yro Takoe MapmpyT?

Kak onpenenuts anuHy mMapuipyra?

Uro Takoe 1erms , UKI ,IIPOCTON LUK ,[IpOCTast Lernb?
Kakue BbI 3HaeTe CBOICTBA MyTeH HUKIOB?

Kakoii rpa¢) Ha3bIBaeTCS CBA3HBIM?

Kaxkue onepanun onpenenensl Ha rpadax? [IpuBectn nx

onpeaeneHUs

5.2. Ilepeuens padoT, BHINOJIHSIE

MbIX o gucuumiune (Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, [1P u T.11.)

Kog
paboTsl

HazBanune
paboTst

[IpoBepsiembie
WHIUKATOPbI
KOMIIETeHLIUH

Coneprxanne paboTHI

P1

MHosxecTBa,
OTHOIIICHUS,

(byHKIHH, Oepanum.

DJIeMEHTBI
KOMOWHATOPHOTO
aHanM3a

OIIK-1-31;VK-1-V1

P2

bunom HeroToHa,
CBOMCTBA
OMHOMHAJILHBIX
K03 PHUITHEHTOB.
Merton
PEKypPEHTHBIX
COOTHOIIICHHI

OIIK-1-31;VK-1-V1

P3

MogenupoBanue
OCHOBHBIX OIlepaiui
JUTS IBYX YHCIIOBBIX
MHOKECTB

OIIK-1-31;YK-1-V1

P4

MogenupoBanue
oTepaIum
nepeceveHus AByX
MHO)KECTB

OIIK-1-31;VK-1-V1

P5

MHoOXecCTBa,
OTHOIIICHUS,

(GyHKUUY, ONIEpaIiH.

DJIEeMEHTBI
KOMOWHATOPHOTO
aHaau3a

OIIK-1-31;VK-1-V1

P6

‘YHuBepcallbHble
anreOpsl
(oTHOUICHHE
KOHTPY3HTHOCTH,
TOMOMOP(U3MBI,
SI3BIK TEPMOB)

OIIK-1-31;YK-1-V1




P7

Ionyrpynmsl, OIIK-1-31;YK-1-V1
rpynmnsl. Konbiia,
oISt

P8

[onsitue anropurma, |OIIK-1-31;YK-1-V1
aJITOPUTMUYECKOU
CHCTEMBL.
Hcuncnenue
BBICKAa3bIBAaHUH.
Merton npoBepku
TOKJIECTBECHHOM
HACTHHHOCTH (HOpMYIT
HUCUYUCICHUS
BBICKa3bIBAaHUI

P9

Hcuncnaeune OIIK-1-31;YK-1-V1
MPEITUKATOB MIEPBOTO
TopsIZIKa.
KonTponbsHas
pabota Nel

P10

[Monstue anropurma, |OIIK-1-31;YK-1-Y1
ANTOPUTMUYECKOH
CHCTEMEL.
Hcuucnenue
BBICKA3bIBAHUM.
Meron npoBepku
TOXKJIECTBEHHOM
HACTHHHOCTH (HOpMYIT
HCUYUCICHUS
BBICKa3bIBAHUM

P11

YHapHbIe 1 OIIK-1-31;YK-1-V1
OWHapHBIE OTEpAaIH
HaJ rpadaMu

P12

CsoiicTBa rpagos. OIIK-1-31;YK-1-VY1
Packpacka rpagos

P13

Kontponshas OIIK-1-31;YK-1-V1
pabota Ne 2

P14

Marpuunslie OIIK-1-31;VK-1-V1
IIPEJCTaBICHUS U
XapaKTepUCTHKU

rpadoB

P15

Bepuunnas u OIIK-1-31;VK-1-V1
pebepHas
HE3aBHCHUMOCTH

P16

OrnpenesncHue OIIK-1-31;YK-1-V1
rpa¢os,
Pa3HOBUIHOCTH
rpacos. Onepanun
Haj rpadaMu

P17

AHann3 cBOWCTB OIIK-1-31;YK-1-Y1
cereli [lerpu

5.3. OueHo4HbIe MATEPHAJIBI, HCTIOJb3YyeMBble VIS IK3aMeHa (0UIeThl, TECTHI U T.I1.)

BOITPOCHI K ITPOMEXXYTOUYHOU ATTECTALIA

0NN Nk WN—

. Uro Ha3bIBaeTcs MHOXKeCTBOM? [IpuBeINTE MPUMEPH MHOXECTB.

. Kakoe MHOXXECTBO Ha3bIBACTCS ITyCTHIM?

. B ueM oTinune KOHEYHBIX MHOKECTB OT OECKOHEUHBIX?

. Uto Ha3pIBaeTCs MOJMHOKECTBOM?

. Kakue cymecTByIOT criocoObl 3aJaHHst MHOKECTB?

. B wem 3akmowaercs mapagoxe Paccena?

. UTo Takoe B3aMMHOE BKJIIOUEHHE MHOXKECTB M B KAKOM ClIy4yae CyLIeCTBYeT B3aUMHOE BKJIIOueHHe?

. Uto Ha3bIBaeTCs 00BEIMHEHUEM, TICpECCUEHIEM, Pa3HOCTHIO U JIOMTOJTHEHUEM MHOKeCTB? B kakoM cirydae

0o0beIMHEHHE, TIEPECEUCHUE U Pa3HOCTh JIByX MHOXKECTB PaBHBI ITyCTOMY MHOXECTBY?

9. Kaxk onpezensieTcs cMUMMETpHUECKasi pa3HOCTh MHOXKECTB?

10. Kakue cBoiicTBa onepanuid HaJi MHOXXECTBaMH Bbl 3HaeTe?

11. Yro npeacranisieT cobOi METO JTOKA3aTEIbCTBA TOKAESCTB C MHOYKECTBAMH OT MPOTHBHOTO?
12. Ha yem ocHOBaH METOJ] B3aNMHOT'O BKIIOUEHHUSA?




13. Yto Ha3bIBaIOT OyeaHOM?

14. B uem 3aknto4aeTcs r1aBHOE OTJIHYHE KOPTEkKa OT MHOXKECTBA?

15. IlpuBenuTe yCIOBHE PaBEHCTBA YIOPSAAOUCHHBIX T1ap.

16. IIpuBeauTe IpUMeEpsl KOPTEKEH.

17. Kak o6pasyercst psiMoe pOr3BeIeHIE MHOKECTB?

18. B kaKkoM ciy4ae 4KClI0 3JIEMEHTOB IPSMOrO MPOU3BENECHHS MHOXKECTB PAaBHSIETCS HYII0?

19. B uem 3akirouaeTcs onepanys NpoeKTUPOBaHUS MHOKECTB?

20. Yto Takoe HHBEPCHUSI YIIOPSJOUCHHOIO MHOXECTBA?

21. B xaKkoM ciiy4ae CyLiecTByeT KOMIIO3HIHS ABYX ITPOU3BOIBHBIX YHIOPSAA0YEHHBIX MHOXKECTB A 1 B?
22. B KakoM cilyuyae CIIpaBeJIuBO TOXIAECTBO: A* B=B « A?

23. B kakux CIIy4asx CIIPaBeAINBO TOXKACCTBO: A » A= A?

24. Yro Taxoe rpaduk? [IpuBenure oCHOBHBIE Onepallu HaJ rpaduKaMu.

25. [IpuBeauTe OCHOBHBIE CBOICTBA rpadUKOB.

26. laiite onpeneneHne oTHOmEeHU. JlaiiTe onpeneneHne GHHAPHOTO OTHOIICHHUS.

27. Ha3oBure crioco 3a1aHHs MHOTOMECTHBIX OTHOIICHHUH.

28. IlepeunicnuTe OCHOBHBIE ONEPAMK HAJl OTHOLIEHUSIMU.

29. Uro Ha3bIBAaETCsI UHBEPCUEN U KOMITO3ULIMEH OTHOLIEHUN?

30. aiire onpeneneHne U MPUBEAUTE IPHMEP PEICKCUBHOTO OTHOMICHUSI.

31. Maiite onpeneneHue U MpUBEAUTE IPHUMEP CUMMETPUYHOIO OTHOILICHUS

32. aiiTe onpeaeneHue U NpUBEANTE IPUMEDP TPAH3UTHBHOTO OTHOIICHHS.

33. JlaiiTe onpeneneHue U IPUBEAUTE IPUMED JIUHEHHOTO OTHOLLIECHHUS.

34. MoxeT T aHTUCUMMETPUYHOE OTHOIIEHUE OBITh Takke pedIeKCHBHBIM?

35. MoserT 11 aCHMMETPHYHOE OTHOIICHUE OBITH TAKKE PEeICKCHBHBIM?

36. MokeT 11 pe(ICKCUBHOE OTHOIICHUE OBITh HETMHEHHBIM?

37. Kaxkoe OTHOILIEHHE SIBSIETCS OTHOLIEHUEM SKBUBAJIEHTHOCTU?

38. Kakoe OTHOILIEHHUE ABJISETCSA OTHOIIEHHEM

39. IlpuBeaute onpeaeaeHNUe COOTBETCTBUSL.

40. Yto Takoe MHBEPCHS COOTBETCTBHS U KOMITO3UIUSI COOTBETCTBUI?

41. B xakuXx ciry4asx KOMIIO3UIHS COOTBETCTBUH IPUBOIUT K COOTBETCTBHIO C ITyCTHIM Ipadukom? B kakom ciryuae obpas
MHOXKECTBA MPU JAHHOM COOTBETCTBUH SIBJIAETCS ITyCThIM MHOXKECTBOM?

42. Onpenenure MOHATHE 0TOOpaXkeHUs. UTo Ha3bIBaeTCS 00pa3oM MOIMHOKECTBA A ITpH oToOpaxkeHuH f 1 910
npoobpazom?

43. Kakoe cOOTBETCTBHE HA3bIBACTCS: (DYHKI[HOHAIBHBIM; HHBEKTUBHBIM; BCIOJLy OIPEIEICHHBIM; CIOPBEKTUBHBIM?
44. Bo3MOXHO 111 He(YHKIHOHAIIBHOE, HEHHBEKTUBHOE, HE BCIOAY OIpe/eeHHoe coorBercTBue? Eciu na, nmpusectu
pUMep.

45. Onpenenure nonstue Gpynxuus. Iloscaure npunimn Jupuxie.

46. JlaiiTe nonsiTne My IbTUMHOXKecTBa. [IprBeanTe npumeps! MyabTHMHOXECTB. [laiite hopmanbHOe onpeneneHue
MYJIBTHUMHO)KECTBA.

47. B ueM CXOICTBO U Pa3INuue MHOXKECTBA U MyJIbTUMHOXKECTBA? UTO Takoe MOIIHOCTb U Pa3MEPHOCTh
MynbTUMHOXecTBa? [TpuBenuTe npumepsl.

48. IlpuBenute crIocoObI COMOCTABICHUS MyJIbTUMHOXKECTB. Kakie MyJIbTHMHOXECTBA SBIISIOTCSI PABHBIMH, HEPaBHBIMH,
PaBHOMOIITHBIMH, PABHOPa3MEPHBIMHU?

49. OnumuTe onepanuio 00beINHEHHUS MyJIbTUMHOXKECTB.

50. IIpuBeauTe onepanuio nepecedeHust MyIbTHMHOXKECTB.

51. OnmmuTe ornepanuo apuGpMETHIECKO CYMMBI U pa3HOCTH MYJIBTHMHO)KECTB.

52. B yeM 3aKkiouaercs onepanys IpsMoro Ipou3BeIeHUs MyIbTUMHOXKECTB?

53. IIpuBeauTe OCHOBHBIE CBOWCTBA ONEpaLuii HaJ MyJTbTUMHOXECTBAMH.

54. [laiite hopMabHOE ONPEAEICHNE HEYETKOrO MHOXKECTBA.

55. B ueM CXOACTBO M pa3iu4yue MHOXECTBA U HEYETKOTO MHOXeCTBa?

56. JlaiiTe ompeeneHne HEYETKOTO BRICKA3bIBaHUS. IIpOCThIe M COCTaBHBIE HEUETKIE BBICKA3BIBAHUSI.
57. Onepanuu Hajl HEYETKUMU MHO)KECTBAMH.

58. Uro Takoe rpad? IIpuBecT IpIMEpHI.

59. HazoBuTe U3BECTHBIC BaM THITHI TPagoOB.

60. B yem pa3HuIa MEXy OPHEHTUPOBAHHBIM M HEOPUEHTUPOBAHHBIM Tpadom?

61. OnuIiuTe N3BECTHBIC CITOCOOBI 3aJaHus TPadoB.

62. Kaxne peOpa Ha3bIBAIOTCS MapauIebHBIMU?

63. Korma pedpo Ha3bIBaeTcs meTiei?

64. Kakoii rpad mpocTtoi, mycToi, Hyib-rpad?

65. Kakas BepuirHa Ha3bIBacTCs BUCSUEH?

66. Uto Taxkoe MOMHEIHA rpad, mycToi rpad?

67. Korna nBa rpada nzomopdusr?

68. Urto Takoe nHBapuaHT rpada?

69. Uro Takoe moarpad rpada?

70. B xaxoM ciydae noarpad sBIseTcs NPaBUIbHBIM?

71. Yro Takoe mapupyT?

72. Kak orpeienuTs JUIMHY MapuipyTa?

73. Yto Takoe 1enb, LUK, IPOCTOM IUKJI, IpOCcTas enb?

74. Kakue BBl 3HaeTe CBOICTBA MyTel U LIUKIOB?




75. Kaxoii rpa¢ Ha3pIBaeTCs CBA3HBIM?
76. Kakue onepanuu onpezneneHsl Ha rpadax? [IpuBectu ux onpeaeneHns

5.4. MeTonnka oueHKH OCBOEHHSI THCIUILTUHBI (MoayJsi, npakTuku. HUP)

Kputepuu orieHKH OTBETOB Ha SK3aMeHe:

Onenka «OTIMIHO» CTAaBUTCS, €CITU

- Ha TEOPETHYECKHE BOIPOCHI JaHbI Pa3BEPHYTHIC OTBETHI, MPU HEOOXOAMMOCTH M3JIOKEH MaTeMAaTHIeCKUi armapat ((hopMyIIbL,
rpad¥KH U T.J.) IPUBEIEHBI COOTBETCTBYIOLINE CXEMBI, TAONUIIbI, PUCYHKH U T.[., IPABUIILHO PEIIeHa 3a/1aua

- 00yJarOIIHICS XOPOIIIO OPUESHTHPYETCS B MaTepHalie, BIajaceT TCPMHHOIOTUCH, IPUBOIAMT IIPUMEPHI, 0OOCHOBBIBACT,
aHAIM3UPYET, BHICKA3bIBACT CBOIO TOUKY 3PEHHS 110 aHAJTM3UPYEMBIM SIBIICHUSIM H MIPOLECCaM, TPABUIIBHO TPUMEHSET MOJTyYCHHbIE
3HaHU MIPU PELICHUH MPAKTUIECKUX 3a1a4. OTBETHI U3NAraroTcs CBOOOJHO, YBEPEHHO 0€3 UCTIONB30BaHUs JIUCTa YCTHOTO OMpoca
Onenka «Xopoloy» CTaBUTCSI, ECITH

- Ha TEOPETHYECCKHE BOIPOCHI JaHbI MTOJHBIC OTBETHI, HO UMeJla MECTO HETOYHOCTh B ONPEICIICHIH KaKUX-JTH00 TIOHSTHH, SBICHUN

U T.71. 3a7a4a pelnieHa.

- 00yuaroLINHCs OPUEHTUPYETCS B MaTepHase XOpPOIIOo, HO AOMYCKAaeT OMHOKY IpH (HOPMYITHPOBKE, ONUCAHUY OTAENIBHBIX

KaTeropui

OreHka ((VIIOBJIGTBOPI/ITGHBHO» CTaBUTCA, CCIIN
- Ha TCOPETUICCKNEC BOIPOCHI JaHbI 061111/1e HCIIOJIHBIC OTBCTHI
- 06y'{a}om1/11“40;1 ci1abo OPUCHTUPYECTCA B MaTCpUajIC, HC MOXKCT pelIaTh 3aga4r, HC MOXET IIPUBECTHU IMTPUMEP, HC MOKET

AHAJIM3UPOBATH U 00OCHOBEIBATH

Onenka «HeynoBiIeTBOPUTEIHHO» CTABUTCS, €CITH
- HE pellleHa 3a/1a4a ¥ IPaBUJIbHBIN OTBET JaH Ha OIMH BOMPOC (100 HU HA OJMH)
- 00y4JaroIuiics B MaTeprae JUCIUILINHEI TPAKTUICCKA HE OPHEHTHPYETCS, T.€. HE MOXKET JIaTh JaXke OOIINX CBEICHHUH MO

BOIIPOCY.

Kpurepuu orieHKI OTBETOB Ha AK3aMEHE:!

85 < IlpoueHnT BepHbix oTBeTOB < 100 - OTIIMYHO

75 < IIpoLieHT BEpHBIX OTBETOB < 84 - XOpPOILLIO

50 < IIpoueHT BEpHBIX OTBETOB < 74 — yN0BIETBOPUTEILHO

6. YHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JuUTepaTypa

ABTOpLI, COCTAaBUTECIIN

3armaBsue

Bbubnuoreka

WsnaTenscTBO, TO

JI1.1 |HoBukos ®.A.

JuckperHas MmaTemaTuka Jyis
MPOrPaMMHCTOB: Y4ueOHOe
nocobue. Y4eOHUK 171 By30B

CII6: ITutep, 2009

6.1.2. Jlono/iHUTE/ILHAS JINTEPATypPa

ABTOpLI, COCTAaBUTECIIN

3armaBsue

Bbubnuoreka

WsnaTenscTBO, TO

JI2.1 | T.B.Ay6paBuHa,
10.10.I1pokonuyk,
AN .Iupokos

JuckperHas MaTemaTHKa:
VYueo. nocobre: N1833

M.: MUCuC, 2003

JI12.2 | Slonouckuii C.B. mox
pen. CoaoBHHYETO
B.A.

Beeznenue B quckpeTHyO
MaTeMaTHKy: Y4eOHoe
rmocoOue Juist By30B

M.: Briciiag mkoma, 2001

JI2.3 | AyOpaBuna T.B..
IIpokomuyk FO.10.,
[Mupoxos A.H.

JuckpeTHas MaTeMaTUKa.
Teopwus rpados. Beimyck 5.
MapmpyTs! B rpade. Buasr
MapIIpyToB.: Y4ebHoe
nocobue.

M.:MICuC , 2003

6.1.3. MeTtoguueckue pa3padoTKu

ABTOpI)I, COCTABUTCIIN

3arnaBue

Bubnmoreka

I/I3I[aTCJILCTBO, rong

JI3.1 | FO.}O.IIpokomuyk,
A.N.1Iupokos,
A.B.Kosnosckuit

I[I/ICKPCTHaH MaTcMaTHuKa.
Vueb. mocobue: N59

M.:MUCuC, 2004

JI3.2 | Pwrtukosa 10.B.,
TTonsxo B.H.,
IIpokomuyx FO.1O.

JluckpeTHas MaTeMaTHKa.
Teopus rpados (BbII.3):
JlabopaTopHBIi IPaKTHKYM

M.:MUCuC, 1999




ABTOpBI, COCTaBUTENTH

3armaBue

Bubnuoreka

W3znparenscTBO, TOI

JI3.3 | Pertukosa }0.B., JuckperHas MaTemaTHKa. M.:MUCuC, 2000
Iomnsxo B.H., Teopus rpados (BbI.2):
IIpokomuyx FO.1O. JlabopaTopHBIi IPaKTHKYM
JI3.4 | IIpoxkomuyk 10.1O., JuckperHas MockBa:MUCuC, 2002
MupoxoB A.W. nox MaTeMaTHKa. DJIEMEHTEI JJOTHUKO
pen. dpsuxo A.T.. - MAaTEMaTUYECKOTO SI3bIKA.
Ps6osa JLII. yaebHOe Tocodue. 9acTs 2.
JI3.5 |IIpokomuyk 1O.10O., OCHOBBI TEOPHKO - M: MUCuC, 2003
[Hupokor A... MHO>XECTBEHHOU
Hyb6pasuna T.B. mox koHcTpykuuu Hacts 1.
pen. I'pyamana B.A. u | YuebHOe mocobue.
Hsuko AT
6.2. Ilepeyenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHOI ceTu « AHTepHeT»
31 |Zoom https://www.zoom.com/ru
Microsoft Office Standart 2013 Russian OLP NL https://www.nps.ru/catalog/ofisnoe-po/48944/
92 | AcademicEdition
73 | Miscrosoft Teams https://teams.cloud.microsoft/
6.3 IlepeyeHb NPOrpaMMHOIO obecnedYeHnst
IL.1 Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
1.2 |Zoom
I1.3 |Microsoft Teams
6.4. Ilepeyens UHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPO(ecCHOHAIBHBIX 023 JaHHbIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
Ayn. Hasnauenune Bug OcHarienue
113 YyeOnas naGopaTopust (KOMIBIOTEPHBIN 13 wr. - KomnbroTep B coope;
KJacc) 1 mT. - Ilpoekrop yHHBepcambHBIH Vivitek
DH278S;
1 wr. - Dkpan HacTteHHbli 150x200;
1 mr. - Kommyratop D-Link 16 nopr.;
1 . - IlogBec nis mpoekropa;
1 . - Be6 xamepa Logitech;
1 . - Kongumuonep ;
13 mrt. - CToa KOMIIBIOTEPHBIN;
2 mr. - Cron npenogaBaTelbCKuil;
7 wr. - CTynss;
12 wrr. - Kpecno;
1 . - [lIxad KHIKHEIH;
12 mrt. - PynoHHbIE IITOPEL;
1 wr. - YueHnveckast J0OCKa;

114 VYueOnast  ayaurtopus st 3adstaid | [Ip 1 mr. - KommsroTep B cOope;
JIEKLIMOHHOTO THIIA, MIPaKTHYECKUAX 1 . - ITpoexkrop Acer X118 DLP 3600Lm;
3aHATUI I mr. - Oxpan Lumien Eco Picture 200x200

cMm;

19 wrt. - PysnoHHBIE IITOPBI;

4 mr. - IlIxa¢ KHUKHBIH;

26 wT. - CTON CTyI€HUYECKHii;

46 wrt. - Crym;

1 mit. - Cron mpenojaBaTenbCKu.

123 VYuebnass maboparopust (kommbroTepHbIH | Cp 14 mt. - CucteMHBIH O10K;

KJacc) Kabuner KypCOBOTO u 14 wT. - Monurop LCD LG21,5;
JUTUUIOMHOTO MPOEKTUPOBAHMUS, 1 wrt. - Okpan HacreHHbId 200x200;
CaMOCTOSITEEHOH PaboTHI 00yJaIOIIIXCS 1 . - [IpoexTop ACER X118DLP 3600;

1 wr. - IlogBec ni1s mpoekropa;

1 mr. - Kommyratop D-Link;

1 . - Jlocka ydeHn4eckas;

27 wrt. - CTONBI yYCHUYECKHUE;

52 wrt. - Crynes;

4 wrt. - XKanro3su.




8. METOAUYECKHUE YKA3AHUA J1JI1 OBYYAIOIUXCA
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