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1. MACIOPT PABOYEWM ITPOI' PAMMbI YUEGHOM JUCHUILIAHBI

EH.0O1MATEMATUKA |

1.1. O6aacTh NnpUMeHEHHs] MPOrPaAMMBbI

PabGouass mporpamma yueOHo# mucrumimael EH.01 Marematnka sBIsS€TCS 4YacThiO
IpOrpaMMbl MOATOTOBKM CIIELUAJIUCTOB cpenHero 3BeHa B coorserctBuu ¢ @I'OC CIIO mo
cneruanbHOoCcTH 44.02.01 [lomkonsHOE 00Opa3oBaHue.

1.2. MecTo AMCHUIJIMHBI B CTPYKTYpe NPOrpaMMbl OATOTOBKH
CNEeNHATUCTOB CPeIHEro 3BeHa

VueOnas pmucuumnmaa EH.01 Maremarukasxogut B MaremMaTH4ecKUd M OOIIMid
ectectBeHHOHayuHbli 1ukn  EH.00. mpodeccrmonansHoit moarotoBku. Jlnst  ocBoeHus
JUCLMILIMHBI CTYAEHTbI UCIIOJIBb3YIOT MPEAbIAYIINE 3HAHUS, YMEHHS U ONBIT, CHOPMHUPOBAHHBIE
npu nzydenuu aucuumuinHel bJl.02Martemaruka: anreOpa 1 Hauaaa MaTeMaTHYECKOro aHAIN3a;
TrEOMETPHSI.

1.3. lean u 3ax1a4n yueGHON JUCHHMILIMHBI — TPEGOBAHMS
K pe3y/JbTaTaM OCBOEHUSI TUCHUITHHBI

Llenb AUCIUIIINHBI:

@opMUpPOBAaHUE Y CTYIEHTOB CUCTEMbBI 3HAHUI OCHOB MATEMATHUKH, YMEHHUI U HABBIKOB
UX MMPUMEHSTH KakK 0a3bl I pa3BUTHS TPO(PECCUOHATEHBIX KOMITETCHITHHA.

3amauu JUCLUTIIINHEL:

1. ®opMupoOBaHKE CUCTEMbI 3HAHUM, YMEHUN U HABBIKOB B O0JIACTH BBICIIICH
MaTEMaTHKH.

2. AKTyanu3anuyd MEXIPEIMETHBIX CBs3€d, CIMOCOOCTBYIOIIMX IMOHUMAHUIO POJU U
MECTa HAyKM B MPAKTHYECKOM HCIIOJb30BAHUM 3aKOHOB MATEMAaTUKH KaK OCHOBBI IS
dbopMupoBaHus IPYrux MpodeccuoHanIbHbIX KOMIIETEHLIUH.

3. O3HakOMJIEHHE C OCHOBHBIMU TMOHSATUSIMH, TMpPaBUWIAMHU U  aJITOPUTMaMHU,
UCTIONB3YIONTUMUCS B TPO(ECCHOHATILHOM IeATeTLHOCTH.

4. OGecrieueHre yCcIOBUM 71l aKTUBU3ALMK MTO3HABATEIILHON JI€ATEIbHOCTH CTYACHTOB
¥ (OPMUPOBAHMS Yy HUX OTbITA IPUMEHEHUSI CUCTEMbI 3HAHUI, YMEHUH U BIaJICHUI B 00IacTu
MaTeMaTUKH B XOJI€ PEIICHUs NPHUKIAIHBIX 3a/ad, CHEeIUPUYSCKUX s o0lacTh MX
npodeccHoHaIbHOM IeATeTbHOCTH.

5. CTuMynupoBaHHE CaMOCTOSTENbHOM pabOThl MO OCBOGHUIO  COAEpPNKAHUS
JTUCITUTUTHHBI M (JOPMUPOBAHUIO HEOOXOIUMBIX KOMIICTCHITHA.

B pesynbrare ocBoeHUS ya4eOHON TUCITUTUITMHBI 00YYarOIeCs TODKEH3HATD !
| - moHsATHE MHOXKECTBA, OTHOLLICHUS MEX1Y MHO)KECTBAMHU, ONlEpallMy HaJl HUMU;

2 - MIOHATHE BEJIMYMHBI U €€ UBMEPEHHS;

3 - UCTOPHUIO CO3JaHUS CUCTEM €JIMHUIL BEJIMUMHBIL;

4 - 9ransl pa3BUTHS NOHATUN HATYpPaJIbHOTO YKCIIA U HYJIIA;

5 - cUCTeMBI CUHCIICHHS;

6 - MOHATHE TEKCTOBOM 3a/1a4 U MPOLIECCa €€ PEIICHUS;

7 - ACTOPUIO Pa3BUTHUS T€OMETPUH;

8 - OCHOBHbIE CBOWCTBA F€OMETPUUECKUX (PUTYp HA TIIOCKOCTH U B IPOCTPAHCTBE;



9 - mpaBwIa MPUOIMKEHHBIX BRIYUCICHUN;
10 - MeTOABI MAaTEMATUYECKON CTATUCTUKH.

B pesynbrare ocBoeHMs yueOHON AUCIUIIIMHBI O0YYAIOIIUNACS TOKEH YMETh:
11 - mpuMEeHSTh MaTEMaTUIECKUE METOIBI JUISI PEIICHUS PO ECCUOHAIBHBIX 3a/1a4;
12 - pemiath TEKCTOBBIE 3a/1a4H;
13 - BBIOJTHATH MPUOIMKEHHBIC BBIUYNCIICHNUS,
14 - mpoBOAUTH SJEMEHTAPHYIO CTATUCTHYECKYIO 00pabOTKy WH(OpMAIu U pe3ylbTaToOB
UCCJICIOBAaHUH, IPEICTABIISATH MOJYUCHHBIE TaHHbBIE TPadUICCKU.

B pesynbrare ocBoeHMS ya4eOHON JUCIIUIUIMHBI O0YJarOMIeHCs TOIDKEHUMETh
NMPAKTHYECKUHN ONbIT:
15 - opranuzanuu cOOCTBEHHOU JESTEIBHOCTH;
16 - onpeneneHus 1eNeH, 3a1a9 ¥ TUIAHUPOBAHKSI COOCTBEHHOU JIEATETLHOCTH;
17 - ocymecTBIsATh CAaMOAHAJIN3 U CAMOOIIEHKY JIESITEIbHOCTH.

MaxkcumanpHasi yaeOHast Harpy3ka oOyyatomierocs 136 gacoB, B TOM ducIe:
— o0s3arenbHas ayquTOpHAas yuebHas Harpyska oOydatomerocs 80 4acos;
— camocTosTenbHas paboTa oOyyaromerocst 56 4acos.

1.4. TIlepeyensb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH S MO TUCHHUIIJINHE
(ITepeyennb popMUpPyeMbIX KOMIIETEHIHIA)

Vyamuiicss DOMKEH o00lagarh OOIIMMU KOMIIETEHIMSIMHU, BKIIIOYAIOIMIUMU B CeOs

CIOCOOHOCTB:!

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO JI€ATEIIBHOCTh, OMPEAENsATh METOJbl PEeIICHUs
npo(eCcCHOHaNBbHBIX 33]1a4, OIIEHUBATh WX 3()(PEKTUBHOCTH U KAU4ECTBO.

IIK 3.1. Onpenensatb Leau U 3aJlaud, TUIAHUPOBATH 3aHATHUS C JAETbMH JOIIKOJIBHOTO
BO3pacTa.

I1K 3.2. [TpoBOAUTH 3aHATHS C I€TbMHU JOLIKOJIBHOTO BO3pPACTa.

IIK 3.3. OcyuiecTBiasTh Nearoruueckuii KOHTPOJIb, OLEHUBATh MPOLECC U PE3YIBTATHI
0o0y4yeHus JOIIKOJIbHUKOB

I1K 3.4. AHanu3upoBaTh 3aHATHS.

[1IK 5.1. Pa3paGarbiBaTh METOIMYECKHE MaTe€pHasibl HA OCHOBE NMPUMEPHBIX C YYETOM
0COOEHHOCTEH BO3pacTa, IpyMIibl U OTAEIbHBIX BOCIUTAHHUKOB.

I1K 5.2. Co3naBarh B rpymnie npeaMeTHO-Pa3BUBAIOILYIO CPELY.

CopepxaHnue B pesynbrare u3ydeHus y4eOHOH TUCIMITIHHEL
KOMIICTCHI[UU 00y4aIONHeCs JOIKHBI
Hnpexe
Ne m.m. UMETh
KOMIIETEHI[UHA
3HATH YMETh | TpaKTHUec
KHH OITBIT
1. OK-2 OpraHu30BEIBaTh COOCTBEHHYIO IESITEIHLHOCTD,
OTIPEICIIATH METOBI pelIeHHsI MPOdeCCHOHATHHBIX 11,14 15,16,17
3a/1a4, OIICHUBATh X 3((HEKTHBHOCTh M KAYECTBO.
2 IIK 3.1. | OnpenensiTe UeNU U 3aa4U, INIAHUPOBATh 3aHITH 1-10 15.16
C JICThMH JIOIIKOJILHOTO BO3pAacTa. ’
3 TIK 3.2. | IIpoBoguThs 3aHATHS C JE€TbMH JOIIKOJBHOTO
poBon n n 1-10 1213 |15
BO3pacTa.
4 TIK 3.3. | OcymecTBuaTh e JarOTHYECKUI KOHTPOJTb,
OLICHMBATh IIpoliecc M pe3ynbrarsl  oOyueHus | 1-10 14 15,17
JIOIIKOJIbHUKOB
5 I1K 3.4. | Ananu3upoBarb 3aHSTHS. 11,14 15,17




Conepxanne B pesynbrare u3ydeHus yaeOHOH TUCIIHITITHHEL

KOMIECTEHINH 00ydJaronrecst JOIHKHBI
Nunexc
Ne n.m. HIMETh
KOMIICTEHITHH
3HaTh yMeTh | MpakTHuec
KU OIBIT
[IK 5.1. | PaspabarsiBare MeTOIMYECKHE MaTepHalbl Ha
OCHOBE MPHUMEPHBIX C yd4eTroM ocobenHoctei | 1-10 12,13 15,16
BO3PACTa, TPYIIBI M OTJACIBHBIX BOCIHTAHHUKOB.
IIK 5.2. | Co3naBats B TpyIIe NpPEeIMETHO-PA3BUBAIOIYIO 12.13 15.16
Cpeﬂy- ) )




2. CTPYKTYPA U COAEP)KAHUE YYEBHOW JUCIUILINHBI

2.1. O6beM yueOHO# JUCHUIIMHBI H BU/IbI Y4eOHOI padoThI

Bun yue6HOM paboTh Oovem uacos
MakcumanbHasi yueOHas Harpyska (Bcero) 136
OO6s13aTenbHas ayquTopHas yaeOHas Harpyska (BCero) 80
B TOM YHCJIC:
3aHATHS JEKIIMOHHOTO THIIA 48
MIPAKTHYECKHUE 3aHITH 32

na60paT0pHLIe 3aHATHA

CamocrosTenpHas paboTta o0ydarorierocs (Bcero) 56

B TOM YHCJIC:

CamocTosiTesnibHass  BHeayAMTOpHass pabora B  BHIC 56
JOMAIIHUX MPaKTHYECKUX 3a/aHuH, WHAMBUAYAJIbHBIX
3aaHMi, CaMOCTOSTEJFHOTO TNondopa W U3Yy4YECHUS
JOTIOJTHUTEIEHOTO TEOPETHYECKOTO Marepuaa,
pedeparbl, KOHTPOJIbHBIC PabOTHI U JIp.

IIpomesicymounan ammecmayus é popme IK3ameHa

2.2. CTpyKTypa IMCUMILTHHBI

KounmyecTBo
CamMocrosTeabHas padoTa cTyleHTa (Jac)
HaumeHoBanmue AyIHTOPHBIX 1aCOB
pa3aesnoB U TeM
IIpakTyeckue u
Teopernueckoe
Bcero JIabopaTopHbIe
o0yyeHue
3aHATHS

Tema 1. DneMeHTBI TEOPUU MHOXKECTB.

19 7 4 8
Tema 2. BenuuuHsl ¥ UX U3MEPEHUS.

15 5 4 6
Tema 3. CucTeMBl CUUCTICHHUS.

12 4 2 6
Tema 4. TexcToBas 3a7a4a U €€ pelieHue.

32 12 8 12
Tema 5. [eomeTprueckue Guryps Ha
TUTOCKOCTH M B TIPOCTPAHCTBE. 20 7 6 6
Tema 6. [TpuOIKEHHBIC BEIYHCICHIS.

10 3 2 5
Tema 7. MeToabl MaTeMaTH4€CKOM
CTaTHUCTHKH. 12 5 2 5
Tema 8. DeMeHTH UICTOPUH MAaTEMATHKH.

17 5 4 8




Bcero no guciuminmnze

136

48

32

56

2.3. TemaTuveckue NJIAH U COep:KaHUe YUeOHbIX3aHATHI

Conepxanue
y4e0HOro
MarepuaJjia,
HaumenoBanme NMpaKTHYecKue
O0nem yacoB YpoBeHns ocBoeHHns
pas3ienoB U TeM padoThI,
CaMOCTOSITeJILHAS
padora
00y4aIOIIHXCS
1 2 3 4
Tema 1. Conaepxanue
DJIeMEHThI y4eOHOro 19
TeOpuH MaTepuaJa
MHOKECTB. Jlekuuu 7
1 [Honsitue
MHOECTBa.
CriocoObI 3a1aHus
MHOYECTB. 3 12
OTHOIICHUS
MEXTY
MHOXECTBaMH.
Kpyru Diinepa.
2 Ornepanyu Haj
MHOXECTBaMH U MX
CBOMCTBA:
00BeINHEHHE,
nepeceveHue, 4 12
BEIYUTAHHE,
JIOTIOJTHEHUE,
JICKapTOBO
MIPOU3BE/ICHUE
MHOECTB.
IpakTHyeckue 4
3aHATHSA
1 [Tonsitue
MHOKECTBA.
Crioco0sl 3a1aHus
MHOYECTB.
OTHOIICHUS
MEXTY
MHOECTBaMH.
Kpyru Ditnepa.
2 Ornepauuu Haj

MHOKECTBAMM M UX
CBOICTBA:
00BEeINHEHHE,
repeceyueHue,
BBIYHTAHHE,
JIOTIOJIHEHUE,
JICKapTOBO
MIPOU3BEICHUC
MHOYECTB.




CamocrosiTe/IbHA

s1 padora 8
00yYaIIuXxcst
Penrenue 3amay mo 6
TeMe
KonTponbsHas >
pabota o Teme 1.
Tema 2. Conepxanue
BeanuuHbI 1 UX y4eOHOoro 15
H3MepeHus. MaTepuaJa
Jlexknun 5
1 [Honsitue
IOJIOKUTENBHON
CKaJISIPHOU
BEJIMIHMHEI U €€
H3MEpeHusl.
CwmbIch 12
HaTypajJbHOTO ’
qrcna,
MOJTYYCHHOTO B
pe3ynbTare
H3MEpeHHs
BEIMYHMHEI.
2 CMBICIT CYMMBI,
pa3HOCTH,
MIPOU3BEICHUS U
YaCcTHOTO
HATypaTbHBIX 12
YHcell, ’
MTOJYYCHHBIX B
pe3yabTaTe
H3MEpeHUs
BEITHYHH.
IIpakTnyeckue 4
3aHATHSA
1 IlonsiTue
I0JIOKUTENBHON
CKaJISIpHOU
BEJIMIHMHEI U €€
HU3MEpPEHUSL.
CwmbIca
HATypaJIbHOTO
qrcha,
MTOJYYCHHOTO B
pe3yabTaTe
H3MEpeHUs
BEIMYMHEI.
2 CMBICH CYMMBI,
pasHocTH,
MIPOU3BCACHUS U
4acTHOTO
HaTypaJbHBIX
qHCceT,
MTOJYYCHHBIX B
pe3yabTaTe
HU3MEpEHUs
BCJIMYHH.
CamocTrosiTeIbHA
s1 padora 6
00yJaIoIIHXCS
Pemenue 3anad o 6

TEMC

11




Tema 3. Conepxanue
Cucrembl y4eOHOoro 12
CUMCJICHHS. Marepuajia
Jlekuuu 4
1 Ilo3unuonukIe 1
HEMO3UI[HOHHBIE 12
CHUCTEMBI ?
CUHCJICHUS
2 3anuce yucia B
JECATHIHOUN
CHCTEME
CUHCIICHUS.
[To3urmonnsie 1,2
CHCTEMBI
CUHCIICHUS,
OTJINYHBIC OT
JIECATUIHOM.
IpakTHyeckue 2
3aHATHSA
1 Ilo3unuonukIe 1
HETMO3UI[HOHHBIE
CHCTEMBI
CUHCJICHUS
2 3amnuce yucia B
JIECATUIHON
cHUCTEME
CUHCIICHUS.
Ilo3unuonukIe
CHCTEMBI
CUHCJICHHUS,
OTJINYHBIC OT
JIECSITUIHOM.
CamocrosiTe/IbHA
1 pabora 6
odyJyawuuxcs
Pemenue 3agaq mo 4
TeMe
KonTponrsHas 2
pabota mo Teme 2.
Tema 4. Conepxanue
TekcroBasi 3aga4ya | yueOHOTO 32
U ee pelienmne. MarTepuaJa
Jlexuun 12
1 CtpykTypa
TEKCTOBOM 3aJ1a4H.
MeTtons! u 1,2
CHOCOOBI peneHns
TEKCTOBBIX 3aJa4
2 Otansl pereHus
3a/1a41 ¥ TIPUEMBI 1,2
WX BBIIOJHCHHUS
3 3amaun «Ha
JacTu». 3aJaud Ha
JIBHKCHHE.
IIpakTHyeckue 8
3aHATHSA
1 CtpykTypa
TEKCTOBOM 3a1a4H.
MeTtoas! u

CHOCOOBI peneHns
TEKCTOBBIX 33]1a4




DTaIbl peleHus
3aJ1a4u ¥ IPHUEMbI
WX BBIIOJHEHHUS

3 3amaun «Ha
JacTu». 3aJauyd Ha
JIBIDKCHHE.
CamocTrosiTeIbHA
s1 padora 12
00y4YaIIUXCsl
Pemenue 3anau o 10
TeMe
KonTponbehas >
pabota 1o Teme 4
Tema 5. Conaepxanue
l'eomeTpuyeckue | yueOHOIO 19
¢uryps1 Ha MaTepuaJja
IJIOCKOCTH U B Jlekunu 7
pocTpaHcTae. 1 I'eomerpuueckue
¢durypsr Ha 12
IJIOCKOCTH U BX ?
CBOMCTBa
2 I'eomeTpuueckue
¢durypsi B 12
MPOCTPAHCTBE U MX ’
CBOMCTBa
IpakTnyeckue 6
3aHATHSA
1 I'eomeTpuueckue
¢burypsl Ha
IUTOCKOCTH M X
CBOMCTBa
2 I'eomerpuueckue
¢Guryps! B
MIPOCTPAHCTBE U UX
CBOMCTBa
CaMocTrosiTeJbHA
s1 padora 8
odyJyawuuxcs
Penrenue 3amay mo 6
TeMe
Tema 6. Conepxanue
IMpudau:keHHbIE y4eOHOro 10
BBIYMCJIEHHS. MaTepuaJa
Jlexnun 3
1 [TpubnmxeHHsle
BBIUUCIICHUS
pUOIMKEHHBIE 12
3HAYEHUS BEJTMYUH ’
1 TIOTPEIIHOCTH
IPUOIKEHUH.
IIpakTnyeckue 2
3aHATHSA
1 [Tpubnmxennsre
BBIYUCIICHUS,
TIPUOIKEHHBIC
3HAYEHUS BEJTMIUH
1 TIOTPEIIHOCTH
TIPUOIMKEHUH.
CamMocrosiTe/JIbHA 5
s1 pabora
o0yyarouuxcs
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Htoro 3a rox: 136 4., B ToM yuciie Jekuuu: 48 4.; nmpakTt. 3auaTus: 32 4., cam.padora: 56 4.

Pemenue 3anad o 5
TeMe
Tema 7. Conepxanue
Mertoasbl y4eOHOro 12
MaTeMaTH4yecKoi | mMarepuaJja
CTATHCTUKH. Jlekuuu 5
1 Craructuueckas
00paboTka 1,2
nHdopManu
2 I'paduueckoe
NIpEeACTaBIEHUE 1,2
JTAHHBIX
IIpakTHyeckue 2
3aHATHA
1 Craructuueckas
00paboTka
nHdopManu
2 I'paduyeckoe
MpeCTaBICHUE
JTAHHBIX
CaMocTrosiTeJbHA
s1 padora 5
00yJauuxcst
Penrenue 3amay mo 5
TeMe
Tema 8. Conepxanue
DJieMeHTbI y4eOHOoro 17
HCTOPHH MaTepuaJja
MaTeMaTHKH. Jlexuuu 5
1 Otansl pa3BUTHSL
MIOHSITHH
HATypaJIbHOTO
yucia v HyJsl. 1,2
Uctopus co3zganus
CHCTEM eIMHHII
BEITMYMHEI.
2 Hcropust pa3BuTHS 12
TeOMETPUH ’
IIpakTnyeckue 4
3aHATHSA
1 DTaIbl pa3BUTHSA
TOHATUI
HaTypaIbHOTO
qrcia v HyJs.
HUcropus coznanus
CHUCTEM CITUHHII
BEJIMYUHEI.
2 Hcropust pa3BuTHs
TCOMETPHH
CaMocTrosiTeJbHA
1 pabora 8
odyJyawuuxcs
Pedepar 8
136

Yposenv ocsoenus: 1 -neekuii, 2 - omnocumenvro neekuil, 3 — ClOH#CHbI.

2.4. Conep:xxaHue pa3iejioB y4eOHOMH TUCUMILIHHbBI




2.4.1. 3aHgaTud JEeKIMOHHOI0 TUIA

TEM
bI

Hanmenosanue
pasnena

Conepxanue paszena

®opma
TEKYIIEro
KOHTPOJIS

2

3

4

DNEeMEHTHI TEOPHH
MHOYECTB.

[TonsiTHE MHOXECTBA M DJIIEMEHTa MHOXecCTBa. IlycToe MHOMXKECTBO.
O6o3HaueHne u pacno3HaBaHue. CrnocoObl 3aJaHUs MHOXECTB.
OCHOBHBIE YHCJIOBBIE MHOXECTBA. XapaKTEPUCTHUECKOE CBOWCTBO.
[IpuMeHeHHe CMOCOOOB 3aJaHUS MHOXECTB MPU PEIICHUM 3ajad.
OTHoOILIEHUSI MEXIY MHOXKecTBaMH. [0 JMHOKECTBO 1TaHHOTO MHOXECTBA.
PaBHble MHOXKeCTBa. Buipl moaMHOXKECTB JaHHOTO MHOKecTBa. Iloacuer
gHUCJIa TTOJMHOXECTB 33JJaHHOTO MHOXKecTBa. M300pakeHne OTHONICHUS
MEXIy MHOXXECTBAaMH C TIOMOIIBI0 KpyroB Oiinepa. I[lepecedenne u
oObeMHEHNE MHOXeCTB. M300pakeHne mepecedeHuss W OObeAMHCHUS
MHOXXECTB C IMOMOUIbI0 KpyroB Oiiepa. HaxoxxaeHue nepecedyeHus U
OOBCIUHCHUS  KOHEYHBIX  MHOXCECTB, 3aJlaHHBIX  ICPCUUCICHHEM
JJIEMEHTOB M € MOMOUIBIO XapaKTePUCTUUYECKOTO CBOMCTBA AJIEMEHTOB.
Brrunranue v gonojJHEHHE MHOXKECTB. J[eKapTOBO MpPOU3BEACHHUE ABYX U
HECKOJbKHX MHOKECTB.

v, T

Benmmunab! 1 ux
HU3MEpEHUSL.

[onsitne Benmunubl. lloHsATHE wW3MepeHus BenmuuuHBL. OmnpeneneHue
TIOJIOKUTENIFHOW CKAJIpHOW Benu4uHBL. OIHOPOIHBIE W pPa3HOPOIHEIC
BenmnuuHb. OCHOBHBIE CBOWCTBA OJHOPOMHBIX CKAIAPHBIX BEIHUYMH.
IToHsiTHE TONOKUTENBEHON CKAIAPHON BEIMYUHBI U €€ u3MepeHus. CMbIcT
HaTypaJIbHOTO YHMCJIa, MOJYYEHHOTO B Pe3ylbTaTe U3MEPEHUs BETUUYHMHBIL.
CMBICT CyMMBI, Pa3HOCTH, MPOM3BENEHUS M YACTHOTO HaTypajbHBIX
YHUCell, MOJYyYEHHBIX B PE3YJIbTaTe U3MEPEHHsI BEJIMUHH.

v, T

CucreMsl
CUMCJICHMS.

TlonsTHE CHCTEMBI CUUCIICHUS. HOSI/II_II/IOHHBIG 1 HCTIO3HMIIUOHHBIC
CHCTEMBI CUMCIICHHS. 3alliCh U Ha3BaHUC YHCET B JNECATHIHOMN CUCTEME
CYHUCJIICHHUA. CpaBHeHI/Ie YHUCCJI. Pa3pHZ[HBIe enuHuIbl. [lo3ummoHHbIe
CHCTCMbI CUHCJICHUA, OTIIMYHBIC OT,HGCHTH‘IHOﬁ; nepexoq OT 3arrcu
YHUCCJI B OL[HOI7[ CHUCTCMC CUHMCIICHMA K 3allUCH B L[pyl"OfI CHUCTEMC
CUHNCJICHUA.

v, T

TekcroBas 3amaua u
ee pelIeHue.

CTpyKTypa TEKCTOBOH 3a7a4du. YCIOBHUS U TpeOOBaHUS. ApuMeTHIECKHMA
1 anredpanvecKrii CriocoObl PEeIICHHUS TEKCTOBBIX 3a7a4. DTalbl PEIICHI
3a/1aqy: aHAJIH3, IOUCK PEIICHNUs, OCYIIECTRICHNE IUIaHa PEIICHNUS,
npoBepka. llpueMb! ananusa, pa3doop TekcTa 3aJa9u OT YCIOBHMA K
TpeOOBaHUAM H OT TPeOOBaHM K YCIOBUAM. [IpreMbl OKCKa perieHus
3amaun. MozenupoBaHue Py PEIICHUH 3a/1a4U: TIOHITHC
MaTeMaTH4IeCKOM MOJEITH U MaTeMaTUIECKOTO MOJICITUPOBAHUS KaK
METO/Ia PEIICHUS 3a/1a4H, BUIBI MOJIeNeH (MpeIMeTHEIC, Tpaduyeckue,
3HAaKOBBIE | Jp.). CxeMaTHuecKas 3amuch, TabaumaHas 3amuck. CrocoOs
odopmienns perenus. [IpreMsl MpoBepKH PEIICHNs. 3a/1aun «Ha YaCTH».
3amaun Ha IBWKECHUE: HABCTPETY, B OMHOM HAIPaBJICHUH, B
MIPOTHBOTIOJIOKHBIX HAIIPaBICHHSIX, ITO PEKE.

v, T
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TEM
bl

Hanmenosanue
pasnena

Conepxanue paszena

®opma
TEKYILETO
KOHTPOJIA

2

3

4

I'eomeTpuueckue
¢burypsl Ha
TUIOCKOCTH U B
HPOCTPAHCTBE.

TeomeTpuueckue GUrypsl Ha MIIOCKOCTH: MPOCTEHININE (PUTYPHI, YIIIBI,
napajuieIbHbIC U MEePICHINKYISPHBIC PSIMBIC, TPEYTOJIBHIUKH,
YETBIPEXYTOJILHUKH, MHOTOYTOJILHUKH, OKPY>KHOCTB M KpyT. OCHOBHBIC
OTHOIIICHHS U CBOMCTBA (PUTYp HA TUIOCKOCTH: aKCHOMBI TUTAHUMETPHH;
orpeieJieHUe, CBOMCTBA U MTPU3HAKH MapalIeIbHOCTH U
HNepHEeHANKYISIPHOCTH MPSIMBIX; ONPEEICHUE U MMPU3HAKU PAaBEHCTBA
TPEYTroJbHUKOB; ONpe/ielieHNe, CBOMCTBA U MPHU3HAKU PaBHOOEIPEHHOTO
TPEYroJIbHUKA; OTPE/IeNICHNE, CBONCTBA U MPU3HAKHU MPSIMOYTOJILHOTO
TpeyrojbHUKa, Teopema [Tudaropa; onpeneneHue, CBOUCTBA U PU3HAKU
MOJOOHBIX TPEYTOJLHUKOB TPEYTOJIBHIKA; OTPENICIICHUE, CBOWCTBA U
MPU3HAKH TapajuiesiorpaMMa, IpsIMOYTOIbHIKA, poM0Oa, KBaapara,
TpareIum; CPEIHSISI TMHUS TPEYTONbHUKA U CPETHSIS JIMHUS TPAITCIHH;
Teopema dasneca; COOTHOIICHUS! MEXK/Yy CTOPOHAMH U YIJIaMH B
TPEYTrOJIbHUKE: CyMMa YIJIOB TPEYrOJIbHHUKA, BHEITHUN YTl
TPEYyroJibHUKA, HEPABEHCTBO TPEYroJbHUKA, TEOpEMa CHHYCOB, TEOpeMa
KOCHHYCOB; JIOMaHasi, MHOTOYTOJIbHUK, TPaBUIIbHBII MHOTOYTOJIbHHUK;
KPYT ¥ OKPYXHOCTb, YIIIBI 1 MHOTOYTOJILHUKH, BIIMCAHHBIC U ONTMCAHHEIC
OKOJIO OKPYXKHOCTH; Iuiomiamy guryp. [eomerpuueckue Gurypst B
MPOCTPAHCTBE: B3AUMHOE PACIOIOKEHHIE MPSIMBIX M IUIOCKOCTEH;
MHOTOTPaHHUKH: TIPU3Ma, MUPaMUJIa, IPAaBUIEHBIC MHOTOTPAHHUKHY,
napaJuieNienumes, Ky0; Tena BpalleHus] 1 UX MOBEPXHOCTH: IHIUHAD,
KOHYC, map, chepa. [Tmomaan moBepxHOCTEH U 0OHEMBI
POCTPAaHCTBEHHBIX uUryp.

v, T

[TpubmmkeHHbIC
BBIYUCIICHUS.

[Tpubmmxennble BerauciaeHNA. I IpnOnkeHHbIC 3HAYCHNS BETHYHH.
Oxpyrienue. [lorpemnocty npuoamkenuii: ICTOUHUKY 1 BUABI
norpemrHocTel, KonndecTBeHHbIE XapaKTEpUCTUKU NOTPEIIHOCTEH,
a0CoOJIOTHAs M OTHOCHUTEJbHAS MIOTPEITHOCTh. BepHble 1 COMHHUTENBHBIC
3Havane 1udpsl. [lorpeniHoctu apudMeTHUECKUX onepanuii.

v, T

MeTtons!
MaTeMaTH4eCKOM
CTaTHCTHKH.

TlonsTue o MmaTemMaTH4eCKOM cTaTUCTUKE [ eHepalbHast COBOKYITHOCTD U
BBIOOpKA. CTatncTudeckuit psaa. ['padudeckoe nmpeacTaBieHue
CTaTUCTHYECKUX PSIOB. OMIHpHUEcKas GYHKIHS pacTpeIeICHIs.
[onsTue o crarucTuveckoil runote3e [IoHATHE CTAaTUCTHYECCKUX
runote3. CTaTHCTHYECKHUE KPUTECPUU TIPOBEPKU HYJICBOH THIIOTE3BI.
Kputrnueckas 061acth. [IpHHIND IPOBEPKH CTATUCTHYCCKUX THITOTE3.

v, T

DNeMEeHTHI UCTOPHH
MaTeMaTHKU.

Oransl pa3BUTHS MOHATUH HATYpaJbHOTO YHCIa U Hyls. Pacmmpenne
MIPEACTaBICHUS YeJIOBEKa O YHCIIE B XO/I€ IBOMONNH. VcTopus co3maHus
CHCTEM eIMHHI] BEIMIUHBL. VIcTOpHS pa3BUTHS TEOMETPHH.
l'eomeTpuueckre 3HaHNA B APEBHUX MUBUIM3ANNAX. Pa3BuTie reoMmerpun
B HOBOE BpeMs.

P T

Tpumeuanue: T — mecmuposanue, P — nanucanue pegpepama, ¥ — ycmuuiii onpoc, KP — konmponvhas paboma

2.4.2. 3aHATHA CEMUHAPCKOIO THIIA

He npenycmorpeHsl.




2.4.3. llpakTnueckue 3aHATHs (J1a00paTOPHbIE 3aHATHS)

Hanmenosanue
paszznena

Conepxanue paszziena

®opma
TEKYILETO
KOHTPOJIS

2

3

4

DIeMEHTBI TCOpUn
MHOXKCCTB.

[TonsiTve MHOXECTBa M dJeMeHTa MHoxecTBa. Ilycroe MHOXeECTBO.
O6o3HaueHue U pacnosHaBanue. CrocoObl 3a1aHuss MHOKeCTB. OCHOBHBIC
YUCJIOBBIE MHOXKECTBA. XapaKTEpUCTHUYECKOoe CBOMCTBO. [Ipumenenue
Croco0oB 3aaHUSl MHOXECTB IpH pemeHuu 3agad. OTHOIIEHUS MeXIy
MHOXecTBaMH. [10IMHOXECTBO JaHHOTO MHOXKECTBA. PaBHBIE MHOXKECTBA.
Buasl mogMHOXKECTB JaHHOTO MHOXeCTBa. llozmcder dmcia MOAMHOMXKECTB
3aJJaHHOTO MHOXECTBa. 300pakeHNE OTHOILCHUS MEXKIy MHOXECTBAMH C
moMOIIbI0 KpyroB Oiinepa. IlepecedeHre W OOBECIUHEHUE MHOMXKCCTB.
U3o0pakeHne mepeceyeHuss 1 00bESAMHEHISI MHOKECTB C TIOMOIIBIO KPYToB
Diinepa. HaxoxeHue nepecedcHrs U 0ObCAUHCHHUS KOHCYHBIX MHOXKCCTB,
3aJaHHBIX TIePEUNCIICHUEM JIIEMEHTOB u c TIOMOTITBIO
XapaKTepPUCTUIECKOTO CBOMCTBAa 3JEMEHTOB. BrlunTaHwe M JOMOIHEHHE
MHOXeCTB. J[eKapTOBO MPOU3BEICHNE IBYX M HECKOIBKHX MHOXKECTB.

T,KP

BenuuuHb! 1 X
HU3MEpEHMUSL.

ITousitue Benuuuubl. IloHsATHe wu3MepeHUs BeauuuHbBL. OlmpeneneHue
MOJIOKUTENIbHON CKaJsipHOM BeauuuHbl. OIHOPOIHBIE M Pa3HOPOIHBIE
Benu4yrHb. OCHOBHBIC CBOWCTBA OIHOPOTHBIX CKAJSIPHBIX BCIUYHH.
ITonsiTHe MONMOKUTENBHON CKaJISPHON BETHMYMHBI U ee u3MepeHusi. CMbICa
HATypaNbHOTO YHCIA, MOJTYYEHHOTO B DPE3yJibTaTe M3MEPECHHS BEITMYNHBI.
CMBICTT CyMMBI, pa3HOCTH, IPOM3BEICHIS M YaCTHOTO HATYypPaJIbHBIX YHCEI,
MIOJTYYCHHBIX B PE3YNIbTaTe H3MEPCHHUS BEJIMUHH.

Cucremsl
CUHCJICHHUSL.

Tlonstre cuctemsl cuncienus. [lo3unmoHHbIE U HCIIO3UITHOHHBIC CUCTCMBI
CUHCIICHMS. 3aluch M Ha3BaHHE YHUCET B ,HGCHTI/I‘IHOﬁ CHUCTEMC CUHCIICHUA.
CpaBHeHI/Ie YUCCII. Pa3pH,HHLIe CAVHUIIBI. H03I/ILII/IOHHI>IG CHUCTCMBI
CUHCJICHHS, OTIIMYHBIC OTZ[CCHTH‘IHOfl; nepexo OT 3alrcu 4Yuceil B OHHOfI
CHCTCMC CUHMCIICHUA K 3allUCH B Llpyl"OfI CHCTCMC CUHCIICHUA.

T.KP

TexcroBas 3amada u
€e pelicHue.

CTpyKTypa TEKCTOBOH 3a7a4uu. YCIOBUS U TpeOOBaHUA. ApHPMETHIECKIHN U
anreObpandecKuil CriocoOBI PEeIIEHUs] TEKCTOBBIX 3a7a4. DTarbl PeIICHHS
3a/1auy: aHAJIN3, IOUCK PEIICHNUs, OCYIIECTBICHUE IIaHa PEIICHN,
npoBepka. [IpreMbl aHanMm3a, pa3dop TEKCTa 3a]1auM OT YCIOBUH K
TpeOOBaHUSAM U OT TPEOOBAHHH K YCIOBUAM. [IpreMbl OKCKa peleHus
3amaun. MonenupoBaHue MPU PEIICHUH 3a/1a4H: TIOHITHE MaTeMaTHIECKON
MOJICITH ¥ MaTeMaTUIECKOTO MOJICITMPOBAHMS KaK METO/Ia PEIICHUS 3a/1a4H,
BHJIBI MOJIETICH (ITpeaMeTHBIE, TpaduIecKue, 3HAKOBEIE H JIp.).
Cxemarndeckas 3aIlich, TabnuaHas 3anuch. CriocoOs! opopmieHus
pemenus. IIpuemMsl mpoBepKH pemmeHus. 3a1adi «Ha YacTH». 3a/1add Ha
IBIDKEHHUE: HAaBCTPEUY, B OJHOM HAIIPaBICHUH, B IIPOTHBOIIOJIOKHBIX
HAIPABIICHUSIX, 110 PEKE.

T.KP
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HanmenoBanue
paszznena

Conepxanue paszziena

®opma
TEKYILETO
KOHTPOJIA

2

3

4

I'eomeTpuueckue
¢durypsr Ha
IUIOCKOCTH U B
IIPOCTPAHCTBE.

TeomeTpuueckue GUrypsl Ha II0CKOCTH: MPOCTEHININE QPUTYPHI, YIJIBI,
napasuiebHbIC U MEPICHANKYISPHBIC IPSIMbIC, TPEYTOJIbHUKH,
YETHIPEXYTOJbHUKH, MHOTOYTOJIBHHUKH, OKPYXHOCTb U KPyT. OCHOBHEIC
OTHOIIICHHS U CBOMCTBA (PUTyp HA IUIOCKOCTHU: aKCHOMBI TUIAHUMETPHH;
ofpezieieHUe, CBOMCTBA U MTPU3HAKH MapaJUIeIbHOCTH U
HEePIEeHANKYISIPHOCTH MPSIMBIX; ONPEeICHUE U MPU3HAKU PaBEHCTBA
TPEYroJIbHUKOB; OMpe/ielieHNe, CBONCTBA U NPU3HAKN paBHOOEIPEHHOTO
TPEYroJibHUKA; ONPEe/ICHNE, CBONCTBA U MPU3HAKHU MPSIMOYTOJILHOTO
TpeyrojbHUKa, Teopema [Tudaropa; onpeneneHue, CBOUCTBA U PUIHAKH
MOJOOHBIX TPEYTOJFHUKOB TPEYTOJIBHUKA; OTPEICIICHUE, CBOWCTBA U
MPU3HAKH TapajuiesiorpaMMa, IpsMOYToIbHIKA, poM0a, KBaipara,
TpareIuy; CPEIHSS JTUHUS TPEYTONbHIKA U CPETHSS JIMHUS TPAIICIHH;
Teopema dasneca; COOTHOIICHUS MEXK/y CTOPOHAMH U YIJIaMH B
TPEYTrOJIbHUKE: CyMMa YIJIOB TPEYTrOJIbHUKA, BHELTHUH YroJ TPEYroJbHUKA,
HEepaBEHCTBO TPEYTrOJIbHUKA, TEOPEMa CHHYCOB, TEOPEMa KOCHHYCOB;
JIOMaHasi, MHOTOYTOJIbHUK, PAaBUIIbHBIA MHOTOYTOJIBHUK; KPYT U
OKPYXKHOCTB, YIJIBI 1 MHOTOYTOJIBHUKH, BITUCAHHBIC M OTIMCAHHBIC OKOJIO
OKpYXXHOCTH; mioniaau guryp. [eomerprueckue Gurypsl B mpoCTPaHCTBE:
B3aMMHOE PACIOJIOKEHUE MPSIMBIX U INIOCKOCTEH; MHOTOTPAHHHUKH: MIPHU3MA,
MUpaMUJIa, IPABIIFHBIC MHOTOIPAHHHUKHY, TTApaJUICIICIHIe, Ky0; Tena
BpAIlIEHHs U UX MOBEPXHOCTH: LUIHHIP, KOHYC, map, chepa. [Lnormaan
MTOBEPXHOCTEH W 00bEMBI POCTPAHCTBEHHBIX DUTYD.

T

[TpubmmxeHHbIC
BBIYHMCIICHUSL.

[Ipubmmxennsie BerauciaeHus. [IpuOnmKkeHHbIe 3HAYCHNS BEINIHH.
Oxpyrnenue. [Torpemuocty npuOKkeHnid: ICTOUHUKA U BUIBI
norpemHocTeil, KonmnuecTBeHHBIE XapaKTepUCTUKU MOTPEIIHOCTEH,
a0COIIIOTHAS U OTHOCHUTEIIbHAS MOTPEIIHOCTh. BEpHBIC U COMHUTENBHBIC
3Havanme udpsl. [lorpenHocT apupMeTHISCKUX OMEpaIuii.

MeTtonasl
MaTeMaTH4YeCKON
CTaTHUCTHKH.

TlonsiTue 0 MaTemMaTH4YeCKOM cTaTUCTUKE | eHepalibHasi COBOKYITHOCTh U
BbIOOpKa. Cratuctuaeckuil psan. [padudaeckoe nmpeacTaBieHue
CTaTUCTHYECKUX PSIOB. OMIHpHUUEcKas (GYHKIHS pacrpeaeIeHus .
IlonsiTue o craructudeckoi runoresde IIoHATHE CTATUCTUUECKUX TUIIOTES.
CratucTruyeckre KpUTepuu MpoBEpKH HYIEeBOM runotesbl. Kputnueckas
00nacTh. [IpUHIHIT IPOBEPKH CTATUCTHICCKUX THIOTES.

DeMEHTBI HUCTOPpUUN
MaTCMaTHKH.

Orarnsl pa3BUTHS OHATHH HaTYpaJbHOTO YHcia U Hysl. Pacimpenne
MPEICTABICHUS YETI0BEKA O YNCIIE B X0 3BOIIONUU. VicTopus co3gaHus
CHCTEM €IUHHI] BETUIHUHBI. VICTOPHS pa3BUTHSI TEOMETPHH.
I'eomeTpuueckue 3HaHNS B JPEBHUX LUBUIM3ALMIX. Pa3zBuTHEe reoMeTpun B
HOBOE BpEMsl.

P, T

WO R D=

Ipumeuanue: T — mecmuposanue, P — nanucanue pegpepama, Y — ycmuuwiii onpoc, KP — konmponvhas paboma

2.4.4. Conep:xaHue cCaMOCTOSITEIbHOM PadoThI

IIpumepHas TeMaTHKa pedeparos:

I'eomerpus B peBnem Erunte.

['eomerpus B [IpeBHem BaBuione.

I'eomerpus B [IpeBHent Uuauu.

I'eomerpus B [IpeBnem Kurae.

I'eomerpus B pesnen I penun.

HeeBximm10BeI reoMeTpuu.

HcTopudeckoe pa3BUTHE IIPEICTABICHUE YETIOBEKA O YHCIIE.
CrapuHHbBIE MEPBI.

['eomeTpuyeckue BEITMUMHBI U CLIOCOOBI UX BBIYUCIIECHUS.




10. ApudmeTnyeckue AeHCTBUS HAl YUCIAMH B Pa3IMYHBIX CHUCTEMAX CUUCIICHUSI.
11. Pumckas Hymepanusi.

12. TIpumMeHeHre ABOMYHOM CUCTEMBI cuncieHus B MHpopMaTuke. Anredpa Byrs.
13. Cratuctryeckas 00pabOTKa JaHHBIX KCIIEPUMEHTA.

14.3agaum Ha COBMECTHYIO paboTy U 3a7auu o0 OacceiHe.

15.3agaun Ha cMecH, CILJIaBbl, PACTBOPHI.

2.4.5. IlepeyeHb y4eOHO-METOAUYECKOT0 00ecedeHusl AJIs1 CAMOCTOATEIbHOH PadoThI
00y4aKIIHXCS MO TUCIHUIINHE

CamocrosiTenbHas paboTa CTyJ€HTa B IPOLECCE OCBOEHUS AUCLMILIMHBI BKIIOYAET:

-M3y4YEHUE OCHOBHOM U JIONOJHUTEIBHON JIUTEPATYPBI 11O KYPCY;
-CaMOCTOSITEJIBHOE U3yUYEHHE HEKOTOPHIX BOMPOCOB (KOHCIIEKTUPOBAHMUE);
-paboTy € ANIEKTPOHHBIMU YU€OHBIMH PECYPCAMH;

-U3y4ECHHUE UHTEPHET PECYPCOB;

-IIOATOTOBKY K ITPAKTUYECKUM 3aHATHUAM,
-CaMOCTOSITEJIbHOE BBINIOJIHEHUE JOMAILIHUX 33/IaHUM,
-TIOJITOTOBKY pedepara 1Mo OAHOM U3 TeM Kypca.

Hauanom opramm3ammu m000i CaMOCTOSTENBHOM pabOTHl JOMKHO OBITH TPUBUTHE
HaBBIKOB M YMEHUM TPaMOTHON pabOThl ¢ Y4eOHOW U HAYYHOM JUTEpaTypoil. DTOT mpoliece, B
NEPBYIO OYepE/lb, CBA3AH C HAXOXKJIEHHEM HEOOXOAMMOM ISl YCTIEIIHOTO OBJIa/IeHUs Y4eOHbIM
MmarepuanoM juteparypoil. CTymeHT JOIDKeH YMETb MONb30BaTbes (hOHIaMu OUOIMOTEK WU
CIIPaBOYHO-OMOMMOTpaPUIeCKUMU U3TaHUSIMHU.

CryneHTbl MJi1 TOJHOLEHHOTO OCBOEHHS Y4eOHOTro Kypca JOJDKHBI COCTaBISATh
KOHCIIEKTBI KaK IPU INPOCIYIINBAHUU €r0 TEOPETUYECKOM (JIEKIMOHHOM) 4acTH, TaKk U IIPU
MOATOTOBKE K MPakTHUYECKUM (J1abopaTropHbIM) 3aHATHAM. JKenarenapbHO, YTOOBI KOHCHEKTHI
JIEKIMI 3alUChIBAIMCH B JIOTUYECKOM MOCIEN0BATEIbHOCTH U3YUEHUSI Kypca U COAEPKAIUCH B
OJTHOW TeTpaju.

Ha camocTosTensHy0 paboTy CTYIEHTOB OTBOJUTCS 56 4acoB yueOHOTO BPEMEHHU.

[epeueHp yueOHO-METOAMYECKOTO 00ECIICUEHHS AUCIUTUIMHBI [0 BHIIIOJIHEHUIO
CaMOCTOSATENILHOH paOOThI
Tema 1. Dnementsl Teopun  (Martemaruka : [ydeOHOoe mocooue] / B. T1. Omenpuenko, 3. B. Kypbarosa. - 9-¢ u3n.,
MHOKECTB. crep. - PocroB w/Ml. : ®enukc, 2014. - 380 c. - (Cpemnee mnpodeccrnoHAILHOE
oOpasoBaHue).
Maremaruka [DneKTpoHHBIH pecypc] : yueOHoe mocoOue Uit ydauuxcsi Ha4aibHBIX U
cpenHUX TpodecCHOHANBHBIX 00pazoBaTelbHbIX yupexnaenuit / Uepuenos M.M.,
Kap6aunnckas H.b., Jlebenesa E.C., XapuronoBaE.E. - M. : Poccuiickuii
TOCYIapCTBEHHBIM yHHMBepcuTeT mnpasocyaus, 2015. - 342 c. : umn. - URL:
//biblioclub.ru/index.php?page=book&id=439595
UeprueroB, M. M. Maremaruka [DIeKTpOHHBIH pecypce] : ydeOHOe mocoOwe s
y4aIIuXcsl HAYaJIbHBIX U CPEIHUX MPO(EeCCHOHANBHBIX 00pPa30BaTENbHBIX YIPESKACHUH /
M. M. Yepnenos, H. b. Kap6auunckas, E. C. Jlebenesa, E. E. Xapuronosa. — M. :
Poccuiickuil rocymapcTBeHHbI yHuUBepcuTeT mpaBocyaus, 2015. — 342 c. : wn. —
URL: //biblioclub.ru/index.php?page=book&id=439595

HaumenoBanne pasacia
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Tema 2. Beruuunsl U ux
HU3MEPEHUSL.

Maremaruka : [yuebnoe nmocodbue] / B. II. Omensuenko, 3. B. Kypbarosa. - 9-¢ usn.,
crep. - PocroB w/Il. : ®enukc, 2014. - 380 c. - (Cpemnee mnpodeccrnoHaILHOE
oOpazoBaHue).

Matemarnka [DIEKTpOHHBIA pecypc] : yueOHOoe mocodue s ydJaliuxcsl HadaldbHBIX U
cpenHUX TpodecCHOHANBHBIX 00pa3zoBaTedbHbIX yupexnaenuit / Uepnenos M.M.,
Kap6aunnckas H.b., Jlebenesa E.C., XapuronoBaE.E. - M. : Poccuiickuii
TOCYapCTBEHHBIM yHHMBepcuTeT mpasocyaus, 2015. - 342 c. : umn. - URL:
//biblioclub.ru/index.php?page=book&id=439595

Kouypenko, H. B. Maremarnka Ui TeAarordd4ecKuX HAMpaBICHWHA : YYEOHUK |
npaktukyM mist CITO / H. B. Kouypenko, B. U. Cueryposa, H. JI. Ctedanona, O. B.
Xapuronosa/ ox obm.pen. H. JI. Credanosoit. — M. : M3marensctBo FOpaiit, 2017. —
218 c¢. — URL: https://www.biblio-online.ru/viewer/740E3DB5-2345-45DC-9F17-
F5379857FFDF#page/1

Tema 3. CucteMsl
CUHCJICHHUS.

Maremaruka : [yue6Hoe mocobue] / B. II. Omensuenko, J. B. Kypbarosa. - 9-e u3n.,
crep. - PoctoB w/M. : ®enukc, 2014. - 380 c. - (Cpemnee mnpodeccHoHATBEHOES
oOpazoBaHue).

Matemarnka [DIeKTpOHHBIA pecypc] : yueOHoe mocodue s ydaniuxcsl HadadbHBIX U
cpenHuX TpoeCCHOHANBHBIX 00pa3oBaTeNbHBIX yupexaeHudd / YepnemoB M.M.,
KapOaunnckas H.b., Jlebenesa E.C., XapuronoBaE.E. - M. : Poccuiickuit
TOCYIapCTBEHHBIM yHHMBepcuTeT mnpasocyaus, 2015. - 342 c. : umn. - URL:
//biblioclub.ru/index.php?page=book&id=439595

UYeprenioB, M. M. Maremaruka [OnekTpoHHBIH pecypc] : ydeOHoe mocobue s
y4aIuxcsi HAYaJIbHBIX U CPEITHUX NPO(ECCHOHANBHBIX 00pPa30BaTEeNbHBIX YUPEIKACHUH /
M. M. Yepnenos, H. b. Kap6auunckas, E. C. Jlebenesa, E. E. Xapuronosa. — M. :
Poccuiickuii rocymapcTBeHHBIN yHHBEpCcHUTEeT mpaBocymus, 2015. — 342 c. : wr. —
URL.: //biblioclub.ru/index.php?page=book&id=439595

Tema 4. TexcroBas 3ama4a u
ee pellcHHe.

Maremaruka : [yuebnoe nmocodbue] / B. II. Omensuenko, 3. B. Kypbarosa. - 9-¢ usn.,
crep. - PocroB w/. : ®enukc, 2014. - 380 c. - (Cpemnee mnpodeccruoHaIBHOES
o0Opa3oBaHue).

Maremaruka [DneKTpoHHBIH pecypc] : yueOHoe mocoOue Uit ydauuxcsi HayaibHBIX U
cpenHUX TpodecCHOHANBHBIX 00pazoBaTedbHbIX yupexnaenuit / UepuenoB M.M.,
KapoOaunnckas H.b., Jlebenesa E.C., XapuronoBaE.E. - M. : Poccuiickuit
TOCYIapCTBEHHBIM yHUBepcuTeT mpaBocymus, 2015. - 342 c¢. : wun. - URL:
//biblioclub.ru/index.php?page=book&id=439595

Kouypenko, H. B. Maremarnka Ui TeAarorudyecKuX HAMpaBICHWH :@ YYeOHUK |
npaktukyM st CITIO / H. B. Kouypenxo, B. U. Creryposa, H. JI. Credanosa, O. B.
Xapuronoa/ mox obmr.pea. H. JI. Credpanosoit. — M. : UznarensctBo HOpaiit, 2017. —
218 c¢. — URL: https://www.biblio-online.ru/viewer/740E3DB5-2345-45DC-9F17-
F5379857FFDF#page/1

Tema 5. [eomeTprueckue
(burypsl Ha MJIOCKOCTH U B
MPOCTPAHCTBE.

Huxonosa, H.B. Kparkuii kypc anreOpbl 1 TeOMETPHUH: TIPUMEPHI, 3a]1a4H, TECTHI
[DnexTponnsIii pecypc] : yae6Hoe mocobue / H.B. Hukonosa, H.H. I'azuzosa, I A.
Huxonosa. - Kaszans : Usmarensctso KHUTY, 2014. - 100 c. : mr. - URL:
//biblioclub.ru/index.php?page=book&id=428767

ITonos, A. M. HUndopmaruka u maremaruka [DIeKTpOHHBIH pecypc] : ydeOHHMK W
npaktukyM anst CI1O / A. M. Ilonos, B. H. Cotnuxos, E. U. Haraesa ; nog pea. A. M.
IMonmoBa. — 3-e wm3xm., mepepab. m jmom. — M. : IOpaiit, 2016. — 430 c. —
(ITlpodeccuonansuoe obOpazoBanme). — ISBN  978-5-9916-6467-7. — URL:
https://www.biblio-online.ru/book/552AAA0D-1F2E-434C-8F8B-690CA 6280464

Tema 6. [TpubnmxeHHBIC
BBIYUCIICHUSL.

Boromonos H. B. Maremaruka. 3agaun ¢ pemenusmu. B 2 4. Y. 1 : yue6HOe mocobue
st CIIO / H. B. Boromonos. — 2-e u3a., ucnp. u gon. — M. : M3garensctso HOpaiir,
2017. — 364 c. — URL:https://www.biblio-online.ru/viewer/EASE67ES-39EB-4A22-
9E07-BD7637CAB26F#page/2

Kouypenko, H. B. Maremarnka i nejarorudeckux HampaBieHHH :@ Y4eOHUK H
npaktukyMm mist CITO / H. B. Kouypenko, B. U. Cueryposa, H. JI. Ctedanona, O. B.
Xapuronosa/ nox obmr.pen. H. JI. Credanosoit. — M. : M3marensctBo Opaiit, 2017. —
218 c¢. — URL: https://www.biblio-online.ru/viewer/740E3DB5-2345-45DC-9F17-
F5379857FFDF#page/1




Tema 7. Metozsl Huxonosa, H.B. Kparkuii kypc anreOpbl 1 TeOMETPHH: TIPUMEPHI, 3a]1a9H1, TECTHI
MaTeMaTHIeCKOH [DnexTponnsIii pecypc] : yae6Hoe mocobue / H.B. Hukonosa, H.H. I'a3uzosa, I A.
CTAaTUCTUKH. Huxonosa. - Kaszans : Usmarensctso KHUTY, 2014. - 100 c. : mr. - URL:
//biblioclub.ru/index.php?page=book&id=428767

UYepreno, M. M. Maremaruka [D1eKTpoHHBIN pecypc] : yuebHoe nocodue aist
y4aIuxcst Ha4ajJbHBIX U CPEIHNX MPO(EeCCHOHANBHBIX 00pa30BaTENbHBIX YUPEKACHHUH /
M. M. Yepnenos, H. b. Kapbauunckas, E. C. Jlebenesa, E. E. Xaputonosa. — M. :
Poccuiickuii rocynapcTBeHHbIN yHUBEpCUTET npaBocyaus, 2015. — 342 c. : un. —
URL.: //biblioclub.ru/index.php?page=book&id=439595

Tema 8. Dnements! uctropun (Martemaruka : [ydeOHOoe mocooue] / B. T1. Omenpuenko, 3. B. Kypbarosa. - 9-¢ u3n.,
MaTeMaTHKH. crep. - PocroB w/Ml. : ®enukc, 2014. - 380 c. - (Cpemnee mnpodeccrnoHAILHOE
o0Opa3oBaHue).

Maremarnka [DneKkTpoHHBIH pecypc] : yueOHoe mocoOue Uit ydamuxcsi HayaibHBIX U
cpenHUX TpodecCHOHANBHBIX 00pazoBaTedbHbIX yupexnaenuit / UepuenoB M.M.,
Kap6aunnckas H.b., Jlebenesa E.C., XapuronoBaE.E. - M. : Poccuiickuii
TOCYyIapCTBEHHBIM yHUBepcuTeT mpaBocymus, 2015. - 342 c¢. : wmn. - URL:
//biblioclub.ru/index.php?page=book&id=439595

Kouypenko, H. B. Maremarnka Ui TIeAarord4ecKuX HAMpaBICHWH : YYEOHUK |
mpaktukyM mist CITO / H. B. Kouypenko, B. . Cueryposa, H. JI. Ctedanona, O. B.
Xapuronoa/ mox obmr.pen. H. JI. Crepanosoit. — M. : UznarensctBo HOpaiit, 2017. —
218 c¢. — URL: https://www.biblio-online.ru/viewer/740E3DB5-2345-45DC-9F17-
F5379857FFDF#page/1

Kpome mnepednciieHHbIX HCTOYHHUKOB IO TEMaM CaMOCTOSTEIBHON pabOThI, CTYIEHT
MOXKET BOCIHOJIb30BaThHCS DNEKTPOHHO-ONOINOTECUHBIMA CUCTEMaMU (BBC),
npodeccuoHaTbHBIMUA 0a3aMH JTaHHBIX, 3JEKTPOHHBIMU 0a3aMH TMEPUOIUYECKUX H3TAHUU,
JIpYruMu UH(GOPMAIMOHHBIMU pecypcaMu, YKa3aHHBIMH B paszzene 5.4 «IlepeueHb pecypcoB
WH(OPMAITMOHHO-KOMMYHUKAIIMOHHOW ceTn  «MHTepHEeT», HEOOXOAUMBIX IJIsi OCBOCHHUS
JTUCHUIUIMHBI», BKJIIOYAIONIMNA PECypChl, JOCTYI K KOTOPBIM OOECIeYeH IO JOTOBOpaM C
npaBooOiaaTenssMu, W O0Opa3oBaTelibHbIC, HAyYHBIC, CIPABOYHBIE PECYPCHI OTKPBHITOTO
JOCTyIa, HMEIIMe CcTaryc odunuanbHeiX (deaepaabHbie, OTpACIEBBIC, YUYPEIKICHUH,
OpraHu3alyi U T.I1.), a TAKXKE MOUCKOBBIMU CHCTeMaMu ceTr VHTepHeT 1ist moucka u paboThl
¢ HeoOxoauMoi nHpOpPMAaITHEH.

JUis  OCBOCHWSI JTaHHOW JUCIUIUIMHBI W BBIIOJHCHUS TIPEAyCMOTPEHHBIX Yy4eOHOU
nporpaMMoi Kypca 3aJaHuil 10 CaMOCTOSITENIbHOM paboTe CTYIEHT MOXET HCIOJIb30BaTh
cieayrollee yaeOHO-METOANYECKOEe 00eCTIeueHUE:

- METOIWYECKHE pEKOMEHAAIIMU TIperojaBarelis K OpraHu3allid BHEAyAUTOPHOMN
CaMOCTOSITEIILHOM PabOTHI CTYICHTA.
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3. OBPA3OBATEJIBHBIE TEXHOJIOT'UHN

Jnsa peanu3anuu KOMIIETEHTHOCTHOIO ITOAXOAA IMPENyCMATPUBACTCA HUCIOJIB30BaHUE
AKTUBHBIX M MHTEPAKTHBHBIX (POPM IMPOBEICHHS AyIUTOPHBIX M BHEAYIUTOPHBIX 3aHATHHA C
1enbio (POPMUPOBAHMS U Pa3BUTHS MPO(ECCHOHANBHBIX HaBBIKOB 0Oydarommxcs. B mpouecce
TEXHOJIOTUM Pa3BUTUSA KPUTUYECKOTO

MMperiogaBaHrusad IMNPUMCHAIOTCA O6p330BaTeJ'H>HbIe

MBIILJIEHUS, PpoOIeMHOe 00ydeHue, IpoeKTHOe 00yueHue, paboTa B MajbIX TPYIIax.

3.1.00pa3oBarebHbIC TEXHOJIOTMHU NPU NPOBEACHUH JIEKIMIA

Texuonoruw, Kon-Bo yacoB
MPUMEHSICMBIC MTPH
Nzyuaembie TEMBI
JACIIATUTAHBI HPOBEICHHH
JIEKITUOHHBIX
3aHATUH
OJeMeHTHI TeOpUHU TexHomorus
MHOECTB. npoOIEMHOTO
o0yueHus 7*
AynuoBU3yanbHBIC
TEXHOJOTHH
Bennuunsl 1 ux Texnonorus
A3MEpEeHUsl. POOIEMHOTO
oOyueHus 5%
AynnoBu3yaJlbHbIE
TEXHOJOTHH
Cucrembl TexHonorus
CUHCJICHUSL. POOIEMHOTO
o0yueHus 4%
AynuoBu3yaJibHbIE
TEXHOJIOTHH
TekcroBas 3agaya u TexHonorus
ee pelIeHHUE. poOIEeMHOTO
o0y4eHus 12*
AynuoBH3yanbHBIC
TEXHOJIOTHH
I'eomeTpuueckue Texnonorus
¢buryps! Ha POOIEMHOTO
IIJIOCKOCTH U B oOyueHus 7*
MIPOCTPAHCTBE. AynuoBu3yanbHBIC
TEXHOJIOTHH
[MpnbnmxeHHsle Texnonorus
BBIUMCIICHUS. poOIEeMHOTO
oOyueHus 3*
AynnoBu3yaJibHbIE
TEXHOJIOTHH
MeTtoast TexHomnorus
MaTeMaTU9ICCKOM npoOIEMHOTO
CTaTUCTHUKH. o0yueHus 5%
AynuoBu3yaJibHbIE
TEXHOJIOTHH
DNeMEHTHI UCTOPHH | AyITHOBU3YaJIbHbBIE
MaTeMaTHKH. TEXHOJIOTHH 5
Bcero no aucnumnae (B TOM YHCIIe HHTEPAKTHBHOE 00ydYcHHE ™) | 48 (43%)

3.2.00pa3oBarejibHbIC TEXHOJIOTHH NP NPOBEICHUN NPAKTHYECKUX 3aHATHH




M3yuaembie TeMbl

Texnonornu,
MIPUMEHSIEMbIE TIPH

Koi-Bo wacoB

MIPOBEICHUH
JUCTIMTLTHHBI
MPAKTUICCKUX
3aHSATHN
OJeMeHTHl TeOpUHI Texnonmorus
MHOKECTB. POOIEMHOTO
oOyueHus 4%
TexHomoTrus paboThI
B MaJIBIX TPYIIIaX
Bennuuns! u ux TexHomorus
U3MEPCHUSL. poOIEMHOTO
oOyueHus 4%
TexHomorus paboThI
B MAJIBIX TPYIIIIax
Cuctemsl TexHomorus
CUHCIICHHUSL. pOOIEMHOTO
o0yueHus 2%
TexHonmorust paboThI
B MaJIBIX TPYIIIax
TexcToBas 3amaua u Texnonorust
ee pelieHue. POOIEMHOTO
oOyueHus 8%
TexHoMorust pabOTHI
B MaJIBIX TPYIIIax
T'eomerpudeckue TexHomorust
(urypsi Ha POOIEMHOTO
TJIOCKOCTH | B oOyueHus 6*
TIPOCTPAHCTBE. TexHonmorust paboTHI
B MAJIBIX TPYIIIIax
[TpubnnxeHHbIE Texnonorus
BBIYUCIICHUS. POOIEMHOTO
o0yueHus 2%
TexHonmorust paboThI
B MAJIBIX TPYIIIIax
MeTtozpt TexHonorus
MaTeMaTHIeCKOH POoOIEMHOTO
CTaTUCTHKH. o0yueHus 2%
TexHonorust paboThI
B MaJIBIX TPYIIIAX
OneMeHTs! HcTopur | MeToz IpoeKToB 4%
MaTeMaTHKH. Huckyccust
Bcero mo mpucruruinHae (B TOM YHCIIe HHTEPAKTHBHOE 00ydeHue ™) | 32(32%)
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4. YCJOBHUS PEAJIM3AIIMHA ITPOT'PAMMBI YYEBHOM JUCIIUITUJTHBI

4.1. MarepuajbHO-TeXHUYeCKAasi 0a3a, HEOOXOAMMAas /IS OCYLIECTBJIEHUSI
00pa3oBaTeIbHOIO Npolecca Mo JUCHUILINHE

Peanuzanus yaeOHOM TUCIUILIMHBI OCYIIECTBIISIETCS B CIIEIIUATBLHO 000PYI0BAHHOM
KaOMHETE MaTEMATHYECKUX JIUCIIATLINH.

Oo0OopynoBanue y4eOHOro Ka0WHeTa: MYJbTUMEAUANIPOEKTOP, KOMIBIOTEP, 3KpaH,
JIOCKa MenoBas, ydeOHasi MeOelb, HarIsAHbIe TOco0us, y4eOHO-METOMYECKUE MaTepHuallbl,
FeOMETPUUECKUE MOJIEIIH, CIIeLIMAJIbHAS JINTEpaTypa, BbIXoa B IHTEpHET.

4.2. [lepeyeHb HEOOXOAMMOTO MPOrPAMMHOI0 00ecTedeH sl

1. 7-zip; (nuuen3us Ha aHri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade; (sunien3us - https://get.adobe.com/reader/?
loc=ru&promoid=KLXME)

3. Adobe Flash Player; (muuensus - https://get.adobe.com/reader/?loc=ru&promoid=KL.XME)
4. Apache OpenOffice; (muuen3us - http://www.openoffice.org/license.html)

5. FreeCommander; (JinmieH3us - https://freecommander.com/ru/%d0%bb

%d0%b8%d 1% 86%d0%bS5%d0%bd%d0%b7%d0%b8%d1%8f/)

6. Google Chrome;(siuuensus - https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. LibreOffice (B cB0O01HOM H0OCTYyTIE);

8. MozillaFirefox.(suuen3us - https://www.mozilla.org/en-US/MPL/2.0/)



5. MIEPEYEHb OCHOBHOM I/IUI[OHOJIHI/ITEJII)HOI?'I YUYEBHOM JINTEPATYPHI,
HEOBXOINMOMU IJIS1 OCBOEHUA JUCIUIIJIINHBI

5.1 OcHoBHasLTUTEpaTYpa

. Omenpuenxo, B.I1. Maremaruka: yue6.mocobue / B. I1. Omensuenko, 3. 1. KypbarBa. —
N3n. 9-e., crep. — PoctoB H/[] : ®enuke, 2014.

2. Yepnenos, M. M. Marematuka [D1eKTpOHHBIN pecypc]| : yueOHOe mocoOue A yJaiuxcs
HAYaJIbHBIX W CPEAHHUX MPOQECCHOHANBHBIX 00pa3oBaTeNbHbIX yupexaenuid / M. M.
Yepuenos, H. b. Kap6auunckas, E. C. Jlebenena, E. E. XaputonoBa. — M. : Poccuiickuii
rOCYIApCTBEHHBIM yHUBEpcUTeT mnpaBocyaus, 2015. — 342 c¢. : un. — URL:
//biblioclub.ru/index.php?page=book&id=439595

. Kouypenko, H. B. Maremaruka /115t mejarorn4ecKix HampaBiIeHuH ;| y4eOHUK U IPAKTUKYM
s CITIO / H. B. Kouypenko, B. 1. Cueryposa, H. JI. Credanonra, O. B. Xaputonoa/ mon
obm.pen. H. JI. CredanoBoii. — M. : U3marensctBo FOpaiit, 2017. — 218 ¢. — URL:
https://www.biblio-online.ru/viewer/740E3DB5-2345-45DC-9F17-F5379857FFDF#page/1

5.2 lonoJiHUTE/IbHAS JIUTEPATYypa
. HuxonoBa, H.B. Kparkuii kypc anreOpsl M T€OMETpPUMU: NIPHUMEPHI, 3aJaud, TECTbI
[OnexTponnblii pecypc] : yuebnoe mocobue / H.B. Huxonoma, H.H. I'asmszoBa, ['A.

Hukxonosa. —Kazanp : WsmarensctBo KHUTY, 2014. — 100 c. : min. — URL:
//biblioclub.ru/index.php?page=book&id=428767

2. llomos, A. M. Hndopmarnka m marematuka [DIEKTPOHHBIH pecypc] : y4eOHUK Hu
npaktukyM mist CIT1O / A. M. Tlonos, B. H. Cotnuxos, E. 1. HaraeBa ; non pen. A. M.
[TomoBa. — 3-e wm3a., mepepad. m gon. — M. : IOpaiit, 2016. — 430 c. —
(ITpodpeccuonansnoe  obOpasoBanme). — ISBN  978-5-9916-6467-7. — URL:

https://www.biblio-online.ru/book/552AAAO0D-1F2E-434C-8F8B-690CA 6280464
. Kyuep, T. I1. Maremaruka. Tectsl : yue6Hoe nocobue ais CI1O / T. I1. Kyuep. — 2-e u3n.,
uctp. u gon. . — M. : U3narensctBo FOpaiit, 2016. — 417 c. — URL: https://www.biblio-
online.ru/book/A1014B90-D097-4FDA-8008-83868D0B7500
4. boromonoB H. B. Maremaruka. 3agauu ¢ pemenussmu. B 2 4. Y. 1 :yueOHOoe mocobue ams
CIIO / H. B. boromonoB. — 2-¢ u3a., ucnp. u gon. — M. : U3garensctBo IOpaiit, 2017. —
364 c. — URL:https://www.biblio-online.ru/viewer/EASE67E8-39EB-4A22-9E(07-
BD7637CAB26F#page/2

5.3 llepnoguyeckue u3TaHus

. Maremarnueckue  Tpyael. Mucturyr  wmarematukun um.  CJl. CoboneBa CO

PAH(Hosocubupck). — URL: http://elibrary.ru/title_about.asp?id=7875
2. Marematuka u ee mnpuioxkenus. KypHan BaHOBCKOro MaTeMaTHyecKoro OOIIeCTBa. —
URL: http://elibrary.ru/title_about.asp?1d=32863
3. Maremarnueckue 3ametkn CB®Y.HayuHo-ucclienoBareabCKUuii MHCTUTYT MAaT€MaTUKH
Cesepo-Boctounoro denepanpHoro ynuepcuteta uM. M. K. AmmocoBa(Axkymck). — URL:
http://elibrary.ru/publisher_about.asp?pubsid=7992
4. MaremaTH4ecKue METOIbI W MOJEIH: TEOpHUs, MPUIIOKEHUS U POIb B 0Opa3OBaHUMU.
VYAbIHOBCKMI TOCYIApCTBEHHBIM TEXHWUYECKUUA yHuUBepcuteT(Vivanosck). — URL:
http://elibrary.ru/title_about.asp?1d=54645
5. Maremaruueckuil BECTHUK ME€IBY30B U YHUBEpcUTeTOB Bonro-Bsrckoro pernona(Kupog). —
URL.: http://elibrary.ru/title_about.asp?1d=28395
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6. Maremaruueckuii popym (Mroru nayku.lOr Poccun). KOxxHBII MaTeMaTHUeCKUIT HHCTUTYT
BrnaaukaBkazckoro HaydyHoro ueHrpa Poccuiickon akagemuu Hayk u IIpaBurtenbcTBa

PecniyGnuku CesepHas Ocertus-Ananusi( Braouxaskas).— URL:
http://elibrary.ru/title_about.asp?id=32642
7. Maremarnueckoe o0Opa3oBaHUE. Donn MaTEMaTU4eCKOTO o0pa3oBaHUs U

npocseuenusi(Mockea). — URL: http://elibrary.ru/title_about.asp?1d=9942

5.4 Ilepeyenb pecypcoB HH(OPMALMOHHO-KOMMYHHMKALMOHHOM ceTH «HTEepHeT»,
HEeO0OXOAUMBIX /1JIsl OCBOCHUSI AUCHHUIIHHBI

1. ObC  «VYHuBepcuterckas OumOmuoreka ONLINE» : caiit. —  URL:
http://biblioclub.ru/index.php?page=main_ub_red.

2. DbC UznarenncTtBa «Jlanb» : caitt. —URL:http://e.lanbook.com.

3. Hayunas onekrponHass OuOmmorexka «eLibrary.ru» : caiit. — URL:
http://elibrary.ru/defaultx.asp.

4. ba3pl nmanHbix kommnanuu «Mct Bbero» [pasnen: Ilepuoamdeckue usznanus (Ha
pycckoM si3bike)] : caiit. — URL:http://dlib.eastview.com.

5. DOmnekrponnas 6ubnuorexa «Grebennikon»[pasnen:)KypHanbl (Ha pyccKoM si3bIKe)]:
caiit.— URL: http://grebennikon.ru/journal.php.

6. @enepanbHas uHbopManmoHHas cuctema «EguHoe OkHO  gocTyma K
obpasoBarenbHBIM pecypcam» : cailT. — URL: http://windowedu.ru.

7. ®enepanbHBI HEHTP WHGOPMAIMOHHO-00pa3oBaTenbHBIX pecypcoB (PLHUOP) :
caiit. — URL: http://fcior.edu.ru .

8. Enwnas xomnexumst mm¢poBBIX oOpa3zoBaTelbHBIX pecypcoB : caWT. — URL:
http://school-collection.edu.ru.

9. OduumaneHpli HMHTEPHET-MOPTAN NpaBOBoW uHpopManuu. locymapcTBeHHas
cucrtema mnpaBoBoit uHpopmaruu : caiit. — URL: http://publication.pravo.gov.ru/.

10. Duuuknonenquym @ Ouuukioneauu. CnoBapu.  CropaBounuku // DBC
«Yausepcuterckas oundauorexka ONLINE» : caiiT. — URL: http://enc.biblioclub.ru/.



6. METOAUYECKHUE YKA3AHUSA OBYYAIOIIIUMCAIIO OCBOEHUIO
JUCHUIIJINHBI

JucuurnHa HareneHa Ha (opMupoBaHUE OOMIEeydeOHBIX KOMIETEHLNH, TAKMX Kak
CIIOCOOHOCTh ~ JI€MOHCTpAaLlMM  OOILIEHAayyHbIX  0a30BbIX  3HAHUI €CTECTBEHHBIX HAYK,
MaTeMaTHKH, TOHUMaHUE OCHOBHBIX (DAKTOB, KOHIENIIUN, IPUHIUIIOB U TEOPUH.

OOyueHne CTYIEHTOB OCYIIECTBISETCS IO TPAAWIMOHHOM TEXHOJIOTUH (JIEKIHH,
NPAaKTUKH) C BKIIOYEHHEM WHHOBALMOHHBIX JJIEMEHTOB.

VYcTHOE M3NIOKEeHHE Y4YyeOHOro MaTepuasia Ha JIeKIUH JODKHO KOHCIIEKTHPOBAThCS.
Cnymarp JeKIUI0 HY)KHO yYMEeThb — IOJAEpP)KUBATh CBOE BHUMAaHHE, MOHITh U 3alIOMHUTH
yCIBIIIAHHOE, YIIOBUTH Tay3bl. B mporecce M3I0KEHUs MpernogaBareieM JEeKIUU CTYICHT
JIOJDKEH BBIACHUTh BCE HEIMOHSTHBIE BOIPOCHI. 3alUChIBATh COAEPIKAHUE JIEKIMU HYXKHO
00s13aTeIbHO — 3allUCH IIOMOTAlOT MOAJIEPKUBAaTh BHUMAHHE, CIOCOOCTBYIOT IOHMUMAHUIO U
3aIIOMUHAHUIO YCIBIIIAHHOTO, MPUBOANT 3HAHUE B CHUCTEMY, CIIy)KaT ONOPOW JUIi mepexona K
Oosee IyOOKOMY CaMOCTOSITEIbBHOMY M3YYEHHIO IIPEMETA.

Meroauueckue peKOMEHIaluH 110 KOHCIIEKTUPOBAHUIO JEKIIHIL:

— 3amMch JOJDKHA OBITh CHCTEMHOM, NPEACTaBIATH COOON COKpaliéHHBIA BapuaHT
JeKuH npenoaasarens. Heo6xomqumo cirymats, 00{yMbIBaTh U 3aMCHIBATh OJJHOBPEMEHHO;

— 3aMKCh BEAETCS OUeHb OBICTPO, YETKO, IO BO3MOXXHOCTH KOPOTKUMHU BBIPAXKEHUSMU;

— He IpeKpaulas clylaTh HpenojaBareis, Hy)KHO 3allUChIBaThb TO, YTO HEOOXOAMMO
ycBouTh. Henp3si 3ammchIBaTh cpa3zy e BBICKa3aHHYIO MBICTB IPETOAaBaTelis, CIenyeT e
NOHATH W TIOCIIE ATOTO KPAaTKO 3alucaTh CBOMMH CIIOBAaMH HJIM CIOBaMH IPENOAABATEIS.
BaxHo, 4T0oOBI B HEll He OB MOTEPSIH OCHOBHON CMBICI CKa3aHHOTO;

—MMEHa, JaThl, HA3BaHU, BEIBOJIBI, OTIPEICIICHNUS 3aITUCHIBAIOTCS TOUHO;

—CJIeyeT OOpaTUTh BHUMaHUE Ha OPOPMIICHHE 3aUCH JIEKIHH. JJIs KaXKI0TO IpeaMeTa
3aBoauTCs o0mas terpaab. OTIMYHBIM OT OCTAJIBHOIO I[BETa CJIEAYET BBIIEIATH OTIENbHbIE
MBICJIM U 3arOJIOBKH, COKpAIaTh OT/AEIbHBIE CJIOBA U MPEAJIOKEHMS, UCTIONb30BaTh YCIOBHBIE
3HaKW, OyKBBI JIATHHCKOTO ¥ TPEYECKOTO ai(aBUTOB, a TaKKe HEKOTOPbIE MNPUEMBI
CTEHOTrpaU4eCKOTr0 COKPAILLEHHS CIIOB.

[TpakTryeckue 3aHATH 10 TUCIUTUINHE «MareMaTrKa» POBOISTCS 10 CXeMe:

— YCTHBIN OIPOC N0 TEOPHH B HaUaJe 3aHATHUS;
paboTa B TpymnIax 1o pa3pemeHuio Pa3TunIHbIX CUTYAIHH M0 TeME 3aHATHS;
pelIeHue NpakTHYeCKUX 3a/1ay;

VH/IMBUyaJIbHbIE 33aHUS I IOATOTOBKU K IPAKTUYECKUM 3aHSATHSIM.

Lenp mpakTUYECKOTO 3aHATHS - HAYYUTh CTYAECHTOB MPUMEHSITHh TEOPETUUECCKIE 3HAHUS
IPU PELICHUH TPAKTUUYECKUX 3a/1a4 HA OCHOBE peasibHbIX JaHHBIX.

Ha npakTuueckux 3aHATHAX IPeoOIalatoT CIEAYOIIEe METOAbI:

— BepOanbpHBIE (TIpeo0IaJaroIM METOIOM JIOJDKHO OBITh 00BSICHEHHE);
— TpakTHYecKue (MMCbMEHHBIE 3aHHsI, TPYNIIOBbIEC 3aJaHHs U T. 11.).

BaxkHpIM a7 CTydeHTa SBISIETCS YMEHHUE palMOHAIbHO MOAOMpPaTh HEOOXOAMMYIO
yueOHyto nuteparypy. OCHOBHBIMU JTUTEPATyPHBIMUA UCTOUHUKAMHU SIBIISTFOTCS:

— Ooubnuoreunsie houabl Gpunuana Kyol'V;

— DIIGKTPOHHAs OMOIMOTEeYHAs CUCTeMa « YHUBEPCUTETCKass OUOIMOTeKa OH-JIaiiH»;

— 3JIeKTpOHHAas1 OubianoTeyHas cucrema M3narensctBa «JlaHb».

[Tonck kHUT B OMOIMOTEKE HEOOXOIMMO HAYMHATh C U3YUEHHUS IPEIMETHOTO KaTajaora u
CO3JIaHMs CIUCKa KHUT, TOCOOMH, METOAMYECKUX MAaTepHaioB Mo TeMe u3ydenus. I[Ipocmotp
KHUTM HAa4MHAETCS C THUTYJABHOIO JIMCTa, CleAyrolero mnociae oomoxku. Ha HEM 00bIYHO
MIOMEIIAIOTCA BCE OCHOBHBIC JAaHHBIC, XapaKTePU3YIOIINE KHUTY: Ha3BaHHUE, aBTOP, BHIXOIHBIC
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JaHHbIE, JaHHbIE O Nepeu3tanuu U T.4. Ha o0opoTe TUTYAbHOrO Jincra JaéTcsi aHHOTALMS, B
KOTOPOM YKAa3bIBAa€TCs TEMAaTHKa BOIPOCOB, OCBELIEHHBIX B KHHIE, ONPEIEIACTCS KPYr
YyuTaTeIe, Ha KOTOpBIM OHA paccuuTaHa. bonpnioe 3HaYeHHE MMEET NPEAUCIOBUE KHUTH,
KOTOPO€ 3HAKOMMT YHTATENS C JIMYHOCTBIO aBTOPA, UCTOPUEN CO3AAHUS KHHWIH, PACKPBIBAET
cogepxanue. [IpoynB MpeauciiOBHE W TONYYMB OOIIEe MPEACTABICHHE O KHHUTE, CIEIyeT
oOparuThcsl K omiapieHuto. OriaBjieHHe KHUTM 3HAKOMUT 00y4yaeMmMoro ¢ COAEp)KaHUEM U
JOTMYECKOW CTPYKTYpPOM KHUIHM, MO3BOJISIET BbIOpaTh HYXHBIN Marepuan 1 usydenus. [on
U3JIaHUSl KHUTH T03BOJISIET CYAUTh O HOBU3HE Marepuaia. Yem uaimie KHUra u3Aaércs, TeMm
OONBIIYI0 LIEHHOCTh OHA NPEACTaBIseT. B KHUre MOryT OBITH NpHUMEYaHUs, KOTOpbIE
COIEpP)KAT pas3jIMyHbIC OIOJIHUTEIbHBIE cBeleHUsA. OHU NIeUaTaroTCs BHE OCHOBHOTO TEKCTA U
Pa3bACHAIOT OTHENbHBIE BOMPOCHL. I[IpenMerHbie W andaBUTHBIE yKa3aTelw 3HAYUTEIHHO
o0JIerJaloT TMOBTOPEHHE W3JIOKEHHOTO B KHHIe Marepuaga. B KoOHIlE KHUTH MOXET
pacrioyiaratbCsi BCIIOMOTraTeibHbI Marepuasl. K Hemy OOBIYHO OTHOCATCS WHCTPYKLUH,
IIPWIOKEHUS, CXEMBI, CUTYyallUOHHBIE 3a/1a4H, BOIIPOCHI 11 CAMOKOHTPOJIA U T.1I.

Jlnst mydiiero npeAcTaBieHMs U 3allOMUHAHUS MaTepuala 11ejiecoo0pa3Ho BECTHU 3alUCU
Y KOHCIIEKTBI PAa3JINYHOTO CONEP KAaHMsI, a UMEHHO:

— IIOMETKH, 3aME€4YaHus, BbIIECICHUE [NIABHOTO;

— IUIaH, TE3UCHI, BBIUCKH, LINTATHI;

— KOHCIIEKT, paboyas 3anuch, pedepar, JOKIaI, JSKIUs U T.1I.

Yurath y4eOHMK HEOOXOAMMO BIyMYHMBO, BHUMATEIbHO, HE IIPOIyCKas TEKCTa,
CTapasich MOHATh KXyl (pasy, OJHOBPEMEHHO pa30upas IMpUMEphl, CXEMbl, TaOJUIBI,
PHUCYHKHM, TpuBeAEHHbIE B ydeOHUKe. OIHUM W3 BaXKHEHIIMX CPEICTB, CIIOCOOCTBYIOIIUX
3aKpEIUICHUIO 3HAHUM, SBISAETCS Kparkas 3aluch MPOYMTAHHOIO Marepualla — COCTaBJICHHE
KoHcHeKTa. KOHCIEKT — 3T0 KpaTkoe CBSI3HOE M3JIOKEHHE COAEP)KaHUs TEeMbl, yueOHUKA WIH
ero 4acTv, Oe3 mompoOHOCTe M BTOpPOCTENEHHBIX paeranedl. Ilo cBoelt cTpykType u
NOCJIEIOBATEIbHOCTH KOHCIIEKT JOJKEH COOTBETCTBOBATH IUIaHY yueOHUKa. [loaTOMy Ba)xHO
CHauyaja COCTAaBUTH IUIaH, & IOTOM IIMCaTh KOHCIEKT B BUJE OTBETA HA BOMNPOCHI IaHa. Ecnu
y4eOHHK pa3/ieniéH Ha HeOOIbIINE 03araBIeHHbIC YaCTH, TO 3aT0JIOBKM MOKHO pacCMaTpHBAaTh
KaK IyHKTBHl IUIaHa, @ M3 TEKCTa KaXIOW 4YacTU CJENyeT 3allucaThb T€ MBICIU, KOTOpbIE
PacKpbIBAIOT CMBICIT 3aT0JIOBKA. TpeOoBaHMsI K KOHCIIEKTY:

— KpaTKOCTh, CKaTOCTh, L1€I€CO00Pa3HOCTh KaX10I0 3alMChIBAEMOI0 CII0BA;

— CONEePKATEeIbHOCTh 3alUCH- 3aMCBHIBAEMbIE MBICIIH CIEAYeT (POPMYIHUpPOBATh KPAaTKo,
HO 0e3 ymep6a mis cmpicaa. O0bEM KOHCIEKTa, KaK MPaBUIIO, MEHBIIIE M3y4aeMOTO TEKCTa B
7-15 pas;

—KOHCTIEKT MOXKET OBITh KaK MPOCTHIM, TaK M CIOXKHBIM 10 CTPYKTYPE — 3TO 3aBUCHUT OT
COJEP)KaHUsl KHUTU U 1EJIN €€ U3YUYEHHUS.

Meroanueckue peKOMEHIalluy 110 KOHCIIEKTUPOBAHUIO:

— IIpeXJe YeM HayaTb COCTAaBJIATh KOHCIEKT, HYKHO O3HAaKOMHUTBCS C KHUIOM,
IIPOYUTATh €€ CHa4aJla 0 KOHIIA, TIOHATH IPOYUTAHHOE;

— Ha OOJOXXKE TeTpajM 3alMChIBAIOTCS HA3BaHUWE KOHCIEKTUPYEMON KHUIM U MM
aBTOpa, COCTABIIETCS IIJIaH KOHCIIEKTUPYEMOTO TECTA;

— 3aIHUCH JIydlle AeaTh MPU IPOYTEeHUH HE OJHOTO-IBYX ab3aies, a menoro maparpada
WJIM TJ1aBBI;

— KOHCIIEKTHPOBaHUE BEAETCS HE C LeNNbl0 UMETh ONpeNeEHHbIN 3anucu, a [uist Oosee
IIOJIHOTO OBJIAJICHUSI COACPKAHUEM H3y4aeMOIO TEKCTa, MO3TOMY B 3aIUCAX OTMEYACTCS H
BbIJIENISIETCS BCE TO HOBOE, MHTEPECHOE U HY)KHOE, YTO OCOOEHHO MPUBJIEKIO BHUMAHUE;

— 1ocJe TOro, KaK cjiejlaHa 3alKch cojlepykaHus naparpada, riiaBbl, ClIeyeT IepedynTaTh
e€, 3aTeM CHOBa 00paTbcs K TEKCTY U MPOBEPUTH ce0sl, TPABUIIBHO JIM U3JI0KEHO COAEepIKAHUE.



TexHnKa KOHCTIEKTUPOBAHUS:

— KOHCTIEKTHPYS KHUTY O0JIbIIOr0 00bEMa, 3aIHCh CIIEeAyeT BECTH B O0IIEH TeTpaau;

— Ha KaXKJIOW CTpAaHUIE CJEBa OCTAaBISAIOT MOJs MmUpUuHOM 25-30 MM miig 3amucu
KOPOTKHX I10/13aI'0JIOBKOB, KPAaTKUX 3aMe4YaHUil, BOIIPOCOB;

— Ka)/1asi CTAHULIA TETPaJu HyMEpPYeTCs;

— Q75 TIOBBIUIEHUS YMTAEMOCTH 3allUCH OCTAaBIISAIOT WHTEPBAIBI MEXIY CTpPOKaMH,
a03alamMy, HOBYIO MbICIIb HAUMHAIOT C «KPACHOW» CTPOKH;

— IpHU KOHCTIEKTHUPOBAHUHU HIMPOKO MCHONB3YIOT Pa3IMyHbIe COKPAIEHHS M YCIOBHBIC
3HaKH, HO HE B ymepO0 CMBICIYy 3amMCaHHOTO. PexkoMeHayeTcss  NPUMEHSTbH
o0IIeynoTpeOuTENbHbIE  COKpAIleHMs, Hampumep: M.0. — MOXeT ObITh; TOC. —
rOCYIapCTBEHHBIH; 11.0. — JOJDKHO OBITH U T.1I.

— HE CclIelyeT COKpallaTh UMEHA U Ha3BaHUs, KPOME OYEHb YaCTO IMOBTOPSIOLINXCS;

— B KOHCIEKT€ HE€ JOJDKHO OBITh MEXaHWYECKOro IMEepenuchiBaHUsS TeKcTa 0e3
MPOAYMBIBAHUS €0 COECPIKAHUS U CMBICIIOBOTO aHAJIM3a.

CamocTosiTensHas paboTa CTYOCHTOB SBIIETCA BaxHeWmed Qopmoil  ydeOHO-
no3HaBaTelbHOro mnporecca. OCHOBHas 1elb CaMOCTOSTENbHOM paboThl CTyIE€HTa MpH
U3YYEHUU TUCUUTUIMHBI — 3aKPETHUTh TEOPETUUECKUE 3HAHUS, MTOJYYEHHbIE B XOJI JICKIMOHHBIX
3aHATUH, a TaKXKe cPOPMUPOBATH MPAKTUIECKIE HABBIKU MOATOTOBKH B 00JaCTH MaTeMaTHKH.

CamocTosiTensHas paboTa CTy[IeHTa B MMPOLIECCEe OCBOCHUS AUCIUILINHBI «MareMaTnka»
BKJIIOYAET:

—  H3y4YEeHHE OCHOBHOI M JIOMOJHUTENIbHOM JIUTEPATyphI MO KypCY;

—  paboTy € AEKTPOHHBIMU Y4€OHBIMU PECYPCAMH;

—  H3y4YEHHE MaTepHalIOB MEPUOANYECKON NIeUaTH, UHTEPHET PECYpCOB;

—  TOATOTOBKY K KOHTPOJBHOM padore;

—  WHIUBHUIYAJIbHbIE ¥ TPYNIOBBIE KOHCYJIBTAIlMU TI0 HaWOOJee CIIOKHBIM
BOIPOCAM.

Ha camocrosrensHyto paboTy CTYyAEHTOB OTBOAUTCSA 36 4YacoB y4ueOHOro BpEMEHHU.
Hauanom opranm3zanuu mo00i caMOCTOSITENIEHOW padOThI TOKHO OBITH MPUBUTHE HABBHIKOB U
YMEHHI TpaMOTHOW pabOThl ¢ Y4eOHOW M HAyYHOUW JTUTEPaTypoil. DTOT MpoIecc, B MEPBYIO
oyepeslb, CBA3aH C HAXOXKIEHUEM HEOOXOIMMOM JUIsl YCIEIIHOTO OBJAJCHHUS Yy4eOHBIM
MarepuajoM JuTeparypoil. CTyIeHT AOJDKEH yMEThb MOJIb30BaThesd (QoHIaMu OHOIMOTEK U
crpaBoyHO-OMOMMorpaduaeckumMu  W3AaHUSAMHU.CTYACHTBl [UIsI  TIOJIHOIIEHHOTO  OCBOCHHS
y4eOHOro Kypca JOJDKHBl COCTAaBJIATh KOHCHEKThl KAaK MpU MPOCIYIIMBAHUU €TI0
TEOPETUYECKOM (JIEKIIMOHHOM) YacTH, TaK U MPH MOJATOTOBKE K MPAKTUYECKUM (CEMUHAPCKUM)
3aHATuAM. JKenarenbHo, YTOOBI KOHCIEKTHI JEKINH 1 CEMUHAPOB 3aIUCHIBATIHNCH B JIOTHIECKOM
NOCJIEIOBATEIbHOCTH U3YUYEHMS Kypca U COJIEp)KaJIMCh B OAHOW TeTpaau. BeneHue koHcnekTa
SBJISIETCS HEOOXOIMMBIM BUAOM yueOHOU nesTenbHOCTU. [I0CKOIbKY KOHCIIEKT:

— B IOJIHOM OOBEME OIICHMBAECTCS KaK pPa3HOBUIHOCTh MUCBMEHHOTO OTBETAa Ha
U3y4aeMble BOIPOCHI;

— CIyXuT 0a30fl ajii yCTHOIO OTBETa HAa CEMHHAape MO OJHOMY M3 BOMPOCOB
paccMaTrpruBaeMoro IiaHa;

— CBEIEHUS M3 KOHCIIEKTa MOTYT BBICTyNaTb B Kaue€CTBE MCTOYHMKA JOIOJHEHUN K
OTBETAM JIPYI'MX CTYIEHTOB.

Opranuzanusi TEKYIIETO KOHTPOJS 3HAHWM, YMEHUH M HaBBIKOB OOYyYaromIMXCs
OCYUIECTBJISIETCS MYTEM YCTHOTO OINpPOCa, MUChMEHHBIX KOHTPOJIBHBIX PaboT, MOATOTOBKU
pedeparos.

Pedepar - mpoaykt camocTosTeNbHONM pabOTHl CTYIEHTA, MPEACTaBISAIOMUNA COOOM
KpaTKOe M3JI0KEHUE B MUCHbMEHHOM BHJIE TOJYUEHHBIX PE3yIbTaTOB TEOPETHUECKOTO aHAIM3a
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OTIPEeNIeTICHHON HaydHOW (y4eOHO-MCCIIeIOBATENbCKON) TEMBI, TJ€ aBTOP PACKPBIBAET CYTh
UCCIIelyeMOM MTPOOJIEMbI, IPUBOANUT PA3INUYHbIE TOUKU 3PEHUs, & TAKKE COOCTBEHHBIE B3IJISAIbI
Ha Hee.Pedepar oneHuBaeTCs M0 KOIMYECTBY 0OpaOOTaHHBIX MCTOYHHUKOB, MIyOMHE aHAJIN3a
po0IeMbl, KadeCcTBe 000CHOBAHUS ABTOPCKOM MO3UIINH, ITTyOHMHE PACKPBITHS TEMBI.

Jis  wanmcanuss pedepara HEoOXOAMMO BBIOpAaTh TEMY, COIJIacOBaTh €€ C
npernojaBaresemM, ogo0paTh HECKOIBKO HICTOUHUKOB IO TEME, BBIIIOJHUTh aHAJIN3 UCTOUHUKOB
10 peLIeHHIo Mpo0sIeMbl, 000CHOBATh CBOIO TOUKY 3PEHMSI HA peLIeHHEe IPOOIEMBI.

®opmMoii UTOTOBOTO KOHTPOJIS SIBISETCS dK3aMEH. DK3aMEHAI[MOHHBIN OUIIET COMEPKUT
JIBa TEOPETUUECKUX BOIIpOCa U 3a/1ady.



7. OHEHOYHBIE CPEACTBA JJISI KOHTPOJISA YCIIEBAEMOCTH

7.1. IlacnopT ¢oHIa OLIEHOYHBIX CPEACTB

Kon xonTponupyemont
No KonTponupyemslie pa3zensl (TEMBbI)
KOMIETEHINH HammenoBaHne OIEHOYHOTO CpeCTBa
n/m JIACTIATLTHHEI
(WK €€ 9acTH)
{ ONeMeHTBI TEOPHU MHOKECTB. OK 2IIK 3.1, IIK 3.2, TIK VCTHBIIT OPOC, TECT,
: 331K 3.4, IIK 5.1, I[IK 5.2. KOHTPOIIbHAs paGoTa
Benu4yunbl U UX U3MEpEHHUS. OK 2,IIK 3.1, IIK 3.2, IIK .
2. 331K 3.4, IIK 5.1, I[IK 5.2. Yernbiit onpoc, Tect
3 CucrteMsl CUHCIICHHUS. OK 2, IIK 5.2. VCTHBIIT OPOC, TECT,
’ KOHTpOJIbHAs paboTa
4 TexkcroBas 3a1a4a U ee pelIcHUE. OK 2,IIK 3.1, IIK 3.2, IIK VYCTHBIIT OPOC, TECT,
: 331K 34, IIK 5.1, I[IK 5.2. KOHTPOIIbHAsE paGoTa
Teomerpuueckue Gurypst Ha OK 2,IIK 3.1, IIK 3.2, IIK .
3. IIJIOCKOCTH ¥ BIPOCTPAHCTBE. 3.3,IIK3.4,IIK 5.1, [IK 5.2. Yernplit onpoc, Tect
IMpuGnuKxeHHbIE BEIYUCIICHUSL. OK 2, IIK 5.2. .
6. VYerHbIl onpoc, TecT
MeToapl MaTEMaTHIECKOH OK 2, TIK 5.2. .
7. CTATHCTHKIL VYerHBI onpoc, TecT
DneMEeHTbl UCTOPUH MAaTEMATUKU. OK 2,IIK 3.1, IIK 3.2, IIK
8. 3.3,1IK 3.4, TIK 5.1, TIK 5.2. Pedepar, Tect

7.2. Kputepuu oueHKH pe3yJbTaTOB 00yUYeHUsI

Pe3ynbrarsl 00y4eHns: OLIEHUBAIOTCS 110 TPAJUIIMOHHON MIKaJIe:

«OTIHYHO» BBICTABIISETCA CTYACHTY, MIOKa3aBIIeMY BCECTOPOHHHUE,
CHCTEMAaTU3UPOBAHHBIE, TNIyOOKHE 3HAaHUS Y4YeOHOH NpOTrpaMMBbl JUCHUIUIMHBL U yMEHHE
YBEPEHHO TMPUMEHATh MX Ha NPAKTUKE MPH PEIICHUH KOHKPETHBIX 3a1a4, CBOOOIHOE H
HpaBWIbHOE 000CHOBAHNE MPUHATHIX PEIICHHIHA;

«XOpOII0» BHICTABIISIETCS CTYIEHTY, €CJIM OH TBEPAO 3HAeT Marepuai, TPaMOTHO H IO
CYIIECTBY M3JIaraeT ero, yMeeT MPUMEHSTh MOJIyYeHHbIC 3HAHNUS Ha MMPAKTHKE, HO JIOMYCKaeT B
OTBETE WJIM B PEIICHUH 33/1a4 HEKOTOPbIE HETOYHOCTH;

«Y/AOBJIETBOPUTEJbHO» BBICTABIIACTCS CTYACHTY, IIOKa3aBLIEMYy (parMeHTapHBIH,
pa3po3HEHHBIH XapaKTep 3HAHWW, HEAOCTATOYHO MPAaBHIbHBIE (OPMYIUPOBKH 0a30BBIX
NOHATUH, HApPyIIEHUS JOTMYECKOW TIIOCIEeOBATENIbHOCTH B HW3JIOKEHUU MPOTPaMMHOTO
Marepuana, HO TpPH 3TOM OH BIAJAEET OCHOBHBIMH pazfelaMH Y4eOHOH MpOTrpaMMBI,
HEOOXOIMMBIMU ISl JajbHEHIIero oOy4eHHus U MOXKET MPUMEHSTH MOJTy4YEeHHBbIE 3HAHUS IO
o0pas3ly B CTaHIAPTHOW CUTyallUu;

«HEeYA0BJIEeTBOPUTEJIbHO» BBICTABISIETCS CTYIEHTY, KOTOPBI HE 3HAET OOJNBIIEH YacTH
OCHOBHOTO COJIEpXaHUs y4eOHOW MporpaMMbl TUCHMIUIMHBI, AOMYCKaeT rpyOble OomMOKH B
($opMyTHPOBKAaX OCHOBHBIX MOHITUN TUCIHILIUHBI M HE YMEET MCIOIb30BATh IMOIYUYECHHBIC
3HAHUS PU PEIICHUH TUMOBBIX MPAKTUYECKUX 3a/1ad.

7.3. OueHo4HbIE CPeICTBA /ISl MPOBEAeHHUs TeKYLIel aTTecTaAlUU

Tekymiuii KOHTPOJIb MPOBOAUTCSA B hopme:
-(pOHTANIBHBIN YCTHBIN OMPOC;
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-IIMCbMCHHAsI KOHTPOJIbHAas pa60Ta;

- TECTUPOBAHUE;
- 3amuTa pedepara.

o IIpume
DPopma IpaxTHyeckuii Jiunpie Kauectsa | Do oPY!
3HaHuA Ymenus OIICHOYHBIX
arTecTanuu OIIBIT CTyACHTa cpencTs
VYerneiii onpoc | Kontpons 3HaHMM OrneHka yMeHUst Onenka HaBbIKOB | OreHka KontponbsHeie
0 TeMaM o TeMe paznyarb paboTHI ¢ CHOCOOHOCTH BOIIPOCHI IO
(onpenenenus, KOHKpPETHBIC KOHCTIEKTaMHt OTICPaTUBHO H TeMam
TEOpEMBI, IPaBHUJIA) | MOHSTHA, JIEKITNHA 1 KaueCTBCHHO MIPUJIAraroTCs
(hopmymupoBaTh MIPaKTHIECKIX OTBEYaTh Ha
OTIpeIeIICHUS U 3aHATHUH, C MIOCTABJICHHBIC
TIpaBUIIa, yIeOHUKOM BOTIPOCHI
JIOKa3bIBaTh
TEOpEMBI
ITucemenHas Kontpons 3Hanuit OueHka yMeHuUs Ouenka HaBbIKOB | OueHka Kontposnbubie
KOHTPOJILHAS 10 TeMe pasnu4gaTh paboThI ¢ CITOCOOHOCTH paboTHI O
pabora (ompenenenus, KOHKPETHBIC KOHCIIEKTaMH OTIEPATUBHO 1 TeMaM
TEOpPEMBI, IIPaBHUiIa) | MOHSTHUA, JIEKITNHA 1 KaueCTBCHHO MIPHUJIAraroTCs
(hopmynupoBaTh MPAKTHIECKUX OTBeYarh Ha (B DPOC)
OTIpeeIIeHNs U 3aHATHH, C MIOCTaBJICHHBIC
MpaBUIIa, y4eOHUKOM BOIIPOCHI
JIOKa3bIBaTh
TEOpEMBI
3ammra KonTtpoins 3HaHm#i OrnieHka yMeHUs Orenka HaBeIikoB | Ornenka Tembl
pedepara 10 TeMe aHAJM3UPOBATh, paboThI ¢ CITOCOOHOCTH K pedeparon
(oTmenpHBIC 000011aTh 1 JUTEPATyPHBIMH CaMOCTOSITENIFHOW | TpHIIararmTcs
BOTIPOCHI CHCTEMAaTHU3UPOBATh | HCTOYHUKAMHU pabote u aHaNIN3Yy
Marepuana) MarepHai 1o TeMe JUTEPaTyPHBIX
MCTOYHUKOB
TectupoBanue | KonTposns 3HaHMI OneHnka ymeHHH Onenka HaBblKOB | OrneHka Bompocst
10 BCEMY KypCy TIPUMEHSTH paboTseI ¢ CIIOCOOHOCTH MPUJIArarTCs
TEOPETHICCKHUE KOHCIIEKTaMH OTIEPATUBHO U
3HAHUS IS JIEKINHA 1 KaueCTBCHHO
pereHus MPaKTHIECKIX OTBEYaTh Ha
NPaKTHYEeCKUX 3aHATHH, C IIOCTaBJICHHBIC
3a1a4 y4eOHUKOM BOIIPOCHI
HpnMeprle BOIIPOCHI IJId YCTHOTO OIIpocCa
1. CrmocoOsbl 3a1aHUST MHOXKECTB.
2. OTHo1IEHUS MCKIAY MHOXKXCCTBAMH. HO,I[MHO)K@CTBO JAaHHOT'O MHOXECTBA. PaBnbie
MHOKECTBaA.
3. Iloxcuer unciia TOAMHOKECTB 3aJaHHOTO MHOYKECTBA.
4. Tlepeceuenue U 00bETUHEHUE MHOXKECTB.
5. Breluutanue u JOIIOJITHEHHUEC MHOXKCCTB.
6. JlexapTOBO MPOM3BENCHHE IBYX U HECKOJIIBKUX MHOXKECTB.
7. Iloustue BenuuuHsl. [loHsTHe N3MCPCHUA BCIINYNHBI.
8. OmpeneneHue MONOKUTEIHHOW CKAISIPHOW BeIWYUHBI. OIHOPOMHBIC W Pa3HOPOIHBIC

BCJINYHNHEI.

9. HO3I/IHI/IOHHBIe 1 HCTIO3MIIMOHHBIC CUCTCMbI CUHHUCIICHU .

10. CTpyKkTypa TEKCTOBOM 3aa4u. YCIOBHS U TPEOOBAHMUS.




11. DTansl pelieHus 3a1a4un: aHallu3, IOMCK PELEHUs, OCYIIECTBICHHE IIJIaHA PELICHUS,
IIPOBEpPKA.

12. I[Ipuemsl aHanu3a, pa30op TeKcTa 3a7a4u OT YCJIOBUI K TpeOOBaHUAM U OT TpeOOBaHUN
K YCIIOBUSIM.

13. TIpueMsl noucka peuieHus 3aaa4i. MoJenupoBaHHe NPU PELIEHUU 3aJauu: OHITHE
MaTeMaTU4eCKOW MOJIETIU U MaTEMaTU4ECKOTO MOJECIUPOBAHMS KaK METOja PELICHUS
3aJ1auy, BUJIbl MoJieNiel (peAMeTHBbIe, TpaduecKue, 3HaKOBbIE U JIp.).

14. Cxemarudeckas 3anuch, TabnuyHast 3amuch. CriocoOsl 0pOpMIICHHSI pEIICHUSI.

15. TIpueMbl NpoBEPKHU PELLIEHUSI.

16.'eomeTpuyeckue GUrypsl Ha IIOCKOCTH.

17.Teomerpudeckue GUrypsl B IPOCTPAHCTBE.

18. ITpubnuxeHHble 3HaueHUs1 BenuuuH. OKpyTieHue.

19. TlorpeurHocT npubauxkeHuit: ICTOYHUKHN U BUBI OTPEIIHOCTEH/

20. AGcoroTHast ¥ OTHOCUTEIIbHAS TOTPEUTHOCTD.

21.TenepasibHast COBOKYITHOCTb U BBIOOpPKA.

22.Craructuueckuit paa. I'paduueckoe npeacrapBieHne cTaTUCTUYECKUX PSIIOB.

23.1loHATHE O CTATUCTUYECKON IMIIOTE3E.

24. CrarucTryecKre KpUTepuu NPOBEPKU HYIEBOW FMIIOTE3bI.

IIpumepHble 3axaHKsl NI NHCbMEHHBIX KOHTPOJIBHBIX padoT

1. Pyuka B 2 pa3a nopoke kapaHjaiia, a CTepka B 3 pasa JelieBie kapanaama. Pyuka,
kapaHjaaw u crepka BMecte croat 400 pyoneil. CKoabko CTOUT cTepka’?

2. Ha nByx Tapenkax jexano 9 cius. Korna ¢ oqHOM Tapenku B3sJid OAHY CJIHUBY, TO Ha
ATOM TapesKe OCTAOCh CIUB B 3 pa3a Ooibie, 4eM Ha Apyroi. CKOIbKO CIIMB ObLIO Ha
KaX 01 Tapeike?

3. U3 nByx ropo/ioB, pacCTOSIHHE MEX Y KOTOPhIMHU 960 KM, BBIIIUIM OJHOBPEMEHHO
HaBCTpEUy JIPYT IPYyTY JBa MOE3/la U BCTPETUIIUCH Yepe3 8 4acoB MOCJIE BbIXOAA.
Haiinute ckopoCTh Ka)XJ0ro moe3za, €Ciiu OAUH IPOXOAUT B Yac Ha 16 kM Oolibliie
JIPYTOroO.

4. W3 nByX ropoJioB, pacCTOSIHUE MEXy KOTOpbIMU 260 KM, OJHOBPEMEHHO BbI€XaJIu JBa
noesza B OIHOM HamnpasiieHud. CKOpOCTh 1ieiiero Brepeau noesaa 50 km/4, a BTOporo
— 70 km/4. Yepes kakoe BpeMsi OJJUH MOE3]1 JOTOHUT APYroi?

5. Haiitu oObeauHEeHHE, TIEPECEUCHHE, PA3HOCTH MHOXKECTB A U B:

a) A — MHOXXECTBO BCEX HaTypaJIbHBIX YHCEN, KPaTHBIX 5; B — MHOXECTBO BCEX HEUETHBIX
HaTypaJbHBIX YHCEIT;
0) A={a,b,c,d,e.f}, B={b,f k,t};
B) A={x| -2< x <5}, B={x| 1<x<7}. 300pa3uth Ha YUCIOBOI TIPSIMOIi.
6. Haiitu nononuenue MHoxectBa B 1o MHOXKecTBa A
a) A={1,3,17,25,94,100}, B={3,25};
0) A={x| -2<x <5}, B={x| 1<x<7}. N300pa3uth Ha YUCIOBOI TIPSIMOIA.
7. Brmmmurte Bce noaMHOXKecTBa MHOkecTBa P={2,7,12,17,22}. Ckoibko ux?
8. M300pa3zute, UCNONb3ys KpyTru Diijiepa, ClIeyrolie MHOKECTBA:
a) A\(BUC) 06) A\(BNC) B) (A\B)LC r) (A\B)NC
) (AuB)NC e) (AnB)uC xKx) AABNCUA
9. Haligure nekapTOBO NPOU3BEICHUE MHOXKECTB:
A={1,2,3,4}, B={a,b}, C={2,5}.
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10. YuuThIBasi CMBICJI CYMMBI, pa3HOCTH, TPOU3BEICHNUS, YACTHOTO HATypalbHBIX YUCET,
MOJTYYEHHBIX B PE3YJIbTaTe U3MEPEHUS BEIMYNH, U UCTIONB3Ys (PopMyIbl mg;(A)=
mg(A)-mg(E) 1 me(B)= mg(A)-X, pelinuTh clienyomnme 3aaadu:

a) Nmeercs 400 xoudert. Tpebyercs pachacoBaTs ux B KOpoOkH, 1mo 40 koH(]ET B KaxkKIyIO.
CKkonbKO TOHATOOUTCSI KOPOOOK?
0) [Tone umeet miomaas 8 rekrapoB. CKOJIBKO TOHH KapTodess coOpalik co BCETO MOJs, €CIU
C Ka)KJI0TO reKTapa coopayiv 1mo 2 TOHHBI?
11. 3anumuTe yrcia B pPUMCKON HyMepaluu:
746, 279, 3467, 999.
12. IlepeBeauTe yncia U3 pUMCKON HyMepaluio B apaOCKYIO:
MMCDLXXXIII, DCXXVII, CMLXIV.
13. [lepeBenure ynciia B AECATUYHYIO CUCTEMY CUUCIICHHUS:
21536, 14205, 7315, 10110,.

14. TlepeBenuTe yncna u3 ASCATUUYHON CUCTEMBI CUMCIICHHS B S-MUHYIO U ClleTaiTe

nposepky: 214, 782, 103.

IIpuMepHbIe TeMbI pedepaToB (J0KIAT0B), HCCIE0BATEIbCKUX IPOEKTOB
I'eomerpus B peBnem Erunte.
I'eomerpus B [lpeBHeM BaBuione.
I'eomerpus B [peBHent Unaun.
['eometpus B JIpeBHem Kurtae.
I'eomerpus B pesnen I penun.
HeeBximm0BeI reoMeTpuu.
HcTopudeckoe pa3BUTHE MIPEICTABICHUE YETIOBEKA O YHCIIE.
CrapuHHbBIE MEPBI.
['eoMeTpuueckre BEIMUYHUHBI U CIIOCOOBI UX BBIYUCIICHHUS.
10 Apudmernyeckue AeHCTBUS HaJl YUCIAMU B PA3IMYHBIX CUCTEMAX CUUCIICHUS.
11. Pumckas Hymepanusi.
12. [IpumeHeHnne TBOMYHOM CUCTEMBI CUMCIIeHUs B HHPopMaThke. Anredpa bys.
13. Cratuctruyeckast 00pabOTKa JaHHBIX SKCIIEPUMEHTA.
14.3amaun Ha COBMECTHYIO pabOTy U 3a/1a4u O OacceiHe.
15.3agaun Ha cMecH, CIIaBbl, pACTBOPHI.

VN U AW =

IIpumepHbIe TecTOBbIE 3aJaHUSA




Soaacom

6.
Ecnu xkaxxapiil pj1eMEHT MHOKECTBA A SBIIIETCS DJIIEMEHTOM MHOXKECTBA B,
1O A 1 B HaxoagaTcst B OTHOIIEHUHN

8.

0.

OT KaKoro Hapoja MPHUIILIO K HAM CIOBO «IU(pa»:

lapaGsr 4xuraiinel

2rpexu 5 BaBwIIOHSAHE

RI1D70E0208707001 51

10.

HazBanune maremarndyeckux ncuncieHui calculus ¢ T1aTHHCKOTO MEPEBOIUTCS KaK:
1cuer kamemkamMu dcuet apobeit

2KaNbKyIATOP 5 BeIUNCICHHE
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3nepecyeT NpeIMETOB

7.4. OueHo4HbIE CpeCTBA 1JIsl IPOBEAEeHUsI IPOMEKYTOUHOM aTTecTAIMU

. ITpumepsr
®opma IIpaxTrueckmii JInuHble KauecTBa puMep
3HaHus Ymenus OLIEHOYHBIX
aTTeCcTalnKu OIIBIT CTylEeHTa
CpencTB
DK3aMeH Kontpoib 3nanus | OueHka yMeHHs O11eHKa HABLEIKOB Orenka criocodbHocTH | Bompocsr:
0a30BBIX IMOHUMATh JIOTHYECKOTO TPaMOTHO U YETKO
. MIPUIIATAOTCS
MOJIOKEHUH B CIIEUATBHYIO COIIOCTaBJICHHS U U3Jarath MaTepua
obmactu TEPMHUHOJIOTHIO XapaKTePUCTUKH
MaTeMaTUKH 00BEKTOB
OreHka yMeHUs O11eHKa HABBIKOB Orenka criocoonoctr | 3amaun
pelaTh THUIOBBIC | JIOTHYECKOTO IPaMOTHO M YETKO MPUIIATAOTCS

3a7a4U B
obactu
MaTeMaTUKH

MBIIUICHUS TTPH
pelcHIH
MaTeMaTUIeCKIX
3ama4y

U3Jarath XoJ
pelieHus
MaTeMaTHYeCKIX
3ama4 u
HHTEPIPETHPOBATH
Pe3yIBTaTHI

7.4.1. IlpumepHbIe BONPOCHI /1JIs1 MPOBEIeHUsT MPOMEKYTOUHOI aTTecTalun
1. CrocoObl 3a1aHUsI MHOXKECTB.

N

MHOXKECCTBA.

® N U AW

BCJINYHNHBI.

e

[Mozcuer ynciia MOAMHOKECTB 3a1aHHOTO MHOXECTBA.
[Tepeceuenne u 00bETMHEHNE MHOXKECTB.
Bbruntanue v JOMOJHEHUE MHOKECTB.
JlekapTOBO MPOM3BEICHUE IBYX M HECKOJILKAX MHOXKECTB.
[MonsiTre BennunHbl. [TOHATHE U3MEPEHHUS BEIUYHHBI.
OnpezeneHne MOJOKHUTEIBHON CKaISIPHON BearuuHbl. OTHOPOMHBIC W Pa3HOPOIHBIC

[To3uIMOHHBIE ¥ HETO3UIIOHHBIE CUCTEMBI CUHCIICHUSL.
10. CTpyKkTypa TEKCTOBOM 3aauu. YCIOBHS U TPEOOBAHHUS.

OTHOMmEHUS MCXKY MHOXCCTBAMM. HOI[MHO)KGCTBO JaHHOT'O MHOXCCTBA. PaBHbIC

11. DTansl pelieHus 3a1aun: aHalu3, IOMCK PELIEHUs, OCYIIECTBICHHE IIJIaHA PELICHUS,
IIPOBEPKA.
12. TIpuemsl ananu3a, pa30op TeKCTa 3a7a4 OT YCIOBUHM K TpeOOBaHUSM U OT TpeOOBaHUM
K YCIIOBUSIM.
13. ITpuemsl noucka peuieHus 3agaui. MoieampoBaHue IPU PELLICHUH 3aauu: IOHATHE
MaTeMaTH4YEeCKOM MOJEIN U MaTeMaTH4e€CKOTO MOAECIIMPOBAaHUS KaK METOA PEILECHHUS
3a/1a4u, BUJBI MOJIeTIeH (peaMeTHbIe, TpaduueCcKue, 3HAKOBEIE | JIp. ).
14. Cxemaruueckas 3anuch, TabnuyHast 3amuch. CriocoOsl 0pOpPMIICHHSI pEIICHUSI.
15. [Ipuembl TPOBEPKH PEIICHUS.
16.'eomerpuyeckue GUrypsl Ha TIOCKOCTH.
17.Teomerpudeckue GUrypsl B IPOCTPAHCTBE.
18. ITpubnuxeHubie 3HaueHUs1 BennuuH. OKpyTieHHe.
19. TlorpeurHocT npubanxkeHuit: ICTOYHUKHM ¥ BUIBI TOTPEIIHOCTEH/
20. AGcomoTHast U OTHOCHUTENbHAS TIOTPEITHOCTb.
21.TenepasibHast COBOKYITHOCTb U BBIOOPKA.
22. Craructuueckuit psaa. ['papuueckoe npencraBieHue CTaTUCTUYECKHUX PSIIOB.




23.TloHsATHE O CTATUCTHYCCKOM THUIIOTE3E.

24. CrarucTryecKre KpUTEpUU NPOBEPKU HYIEBOW FMIIOTE3BI.

25.DTanbl pa3BUTHS MOHATUN HATypalbHOTO YUCIIA U HYIIA.

26. Pacuinpenue npeacTaBieHus YEIOBEKa O YKCIIE B XO/€ SBOJIOLHH.

27.VcTopust co3/1aHMsI CUCTEM €IUHUIL BETUYUHBI.

28. VcTopus pa3BUTUS T€OMETPHUH. [ eoMeTprudeCcKe 3HaHMs B APEBHUX ITUBUIIN3AIUAX.
Pa3Butne reomeTpun B HOBOE BpeMSI.

7.4.2. IlpumepHbIe 321241 /1JI51 IPOBeIeHUS IPOMEKYTOUHOI aTTecTalun

1. Haiitu oObeauHeHue, epeceueHne, pa3HocTh MHOXKECTB A U B:

2. a) A — MHOXECTBO BCEX HATypaJbHBIX YHCEI, KparHbIX 5; B — MHOXECTBO Bcex
HEUETHBIX HATYPaJIbHbIX YUCEIT;

3. 0) A={a,b,c,d,e,f}, B={b.fk,t};

4. B) A={x| -2< x5}, B={x| 1<x<7}. U300pa3uth Ha YUCIOBOI TIPSIMOIA.

5. Haiitu nononHenue MHOXecTBa B 10 MHOXKecTBa A

6. a) A={1,3,17,25,94,100}, B={3,25};

7. 6) A={x| -2< x <5}, B={x| 1<x<7}. N300pa3uth Ha YUCIOBOM IIPSIMON.

8. Brimummure Bce mogMHOKecTBa MHOKecTBa P={2,7,12,17,22}. CKkoJIbKO UX?

9. WM3o00pa3ute, MCIONB3Ys Kpyru Dilsiepa, CIeayoLe MHOXKECTBA!

10. a) A\(BUC) 6) A\(BNC) B) (A\B)uC r) (A\B)nC

11. 1) (AuB)NC e) (AnB)uC k) AABNCUA

12. Haitgure 1ekapToBO MPOU3BEICHUE MHOKECTB:

a. A={1,2,3,4}, B={a,b}, C={2,5}.
13. YuuThiBasi CMBICII CyMMBI, pa3HOCTH, MPOMU3BEIEHUS, YACTHOIO HATypaibHBIX YHCEl,
MOJyYEHHBIX B pe3yJbTare HM3MEPEHUS BEIWYWH, W HCIONB3ysd (GopMmynbl mg(A)=
mg(A)-mg(E) 1 mg(B)= mg(A)-X, pelunTh ClieIyOIMUe 3a1a4u:
14.a) NUmeercs 400 xouder. TpebyeTrcs pacdacoBarh ux B kopoOku, 1mo 40 koH(eT B
Kaxayt0. CKOJIBKO IOHAI00UTCSI KOPOOOK?
15. 6) ITome umeer miomanes 8 rekrapoB. CKOIBKO TOHH KapTodens coOpaiii co BCEro mos,
€CJIM C Ka)KJI0T0 reKTapa coopaiu no 2 TOHHbI?
16. 3anuinTe Yucia B pUMCKON HyMepalu:
a. 746,279, 3467, 999.

17. IlepeBeauTe yncia U3 pUMCKON HyMepaluio B apaOCKYIO:
a. MMCDLXXXIII, DCXXVII, CMLXIV.

18. [lepeBenure ynciia B AECATUUHYIO CUCTEMY CUUCIICHHUS:
a. 2153, 14205, 7315, 10110,.

19. IlepeBenute ymclia U3 JCCATUYHOW CHCTEMBl CUMCIEHHUS B S-WUYHYIO W CJeNaiiTe
npoBepky: 214, 782, 103.

20. Pyuka B 2 pa3za J0Opoxe KapaHjalla, a cTepka B 3 pasa jeleBiie kapaHjamia. Pyuka,
KapaHjaii u ctepka BMecTe ctosT 400 pyoseii. CKOIbKO CTOUT cTepka?

21. Ha nByx tapenkax sexano 9 ciuB. Korma ¢ onHO#M Tapenku B3siu OJHY CIIMBY, TO Ha
9TOM Tapeske OCTaloCh CIMB B 3 pasa Oonblre, yeM Ha Apyroi. CKOIbKO CIMB OBUIO Ha
Ka)X 101 Tapeike?

22. I3 nByX TOpONIOB, PAcCTOSHUE MEXIY KOTOpbIMH 960 KM, BBIIUIM OJHOBPEMEHHO
HABCTpeuy JApYyr Apyry JBa Moe3fa M BCTPETHIUCh Yepe3 8 4YacoB IOCIE BBIXOAA.
Haiinure cxopocTh Kakaoro moes3fa, €Cid OAMH IMPOXOAUT B 4yac Ha 16 kM Oomblie

JPyToTo0.
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23. I3 nByX TOpOJOB, pACCTOSTHUE MEXKAY KOTOpPhIMHU 260 KM, OTHOBPEMEHHO BbIEXaJIH J[Ba
noesza B OJHOM HarpaBieHud. CKopocThb LIeAlero Bruepean noesna S0 km/4, a BToporo
— 70 xm/4. Yepes kakoe BpeMs OAWH 0€3 JOTOHUT APYroii?



8. JOINOJIHUTEJIBHOE OBECHHEYEHUME JUCHUIIJINHbI
Ipuioxenne 1. Kpatkuii KOHCIEKT JIeKINH
Tema: MHo)kecTBO. OTHOLIEHUS U ONIepaly HaJl MHOYKECTBAMHU

[Lnan
1. [ToHsiTHE MHOXKECTBA M 3JIEMEHTOB MHOKeCTBA. KOHEUHBIE N OECKOHEYHBIE MHOXKECTBA.
Cnoco6bl 3ananust MHOXeCTB. [TycToe MHOXeCTBO.
2. PaBHble MHOXeCTBA. [lomMHOXKecTBa MHOKeCTBA. OTHOIIEHUE BKJIIOUEHHS] MHOXKECTB.
3. Onepauuu HaJl MHOXKECTBAMU: 00BEANHEHHE, [IEPECEUEHUE, PA3HOCTh MHOXKECTB.
Huarpammsl Diinepa-BenHa.

1.IToHATHE MHOXKECTBA U AJIEMEHTOB MHOXKeCTBA. KoHeuHbIe 1 OSCKOHEUHBIE
MHOkecTBa. CriocoObl 3aaHus MHOXeCTB. [IycToe MHOXKECTBO.
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= OMABNEHE
1.1, TloHsTHe MHOXECTB
Mpenycnosie
1"} Beeqenie MuoecTBO B MaTeMaTiiKe He olpene/seTes depes pocTeie NONATI, Tak
* Paygen| . OCHOBu| Ke Kak He OnPEensioTes NOHATHS «IHe0v, €10uKay, <y, [pocro ropo-
" L‘LT]TWECY:WEC/“‘%;S;:& i PAT, 4TO MIOKECTBO COCTONT 13 EMENTOB.

|[\I‘l'}’l|’1‘]\lll|ll 1101 MHOXMceCmBoM ()}‘,li‘kl TOHHMATH COBOKYIIHOCTD Onpejie-

+
JICHHBIX OIHOPOAHBIX BIIOJHE Pa3THIHMBIX ‘)l’llw(’h‘l(ili, PACCMATPHBACMYI0 KaK
Q C/IHOE 1en0e,
v MokHo roBopHTb 0 MHOKECTBE CTV.IbEB B KOMHATE, MHOKCCTBE IOPHCTOR
D ¢ b r. Pgarn, Muoxecrse Moje) leit TIPOHIBOICTBEHHIX MPOLIECCOB, MHOKECTBE
CTYIEHTOB B IPYIITIE, MEOKECTBE HATYPaTbHBIX HHCEN, MHOKECTBE l’i}‘}\!# B l\.‘l(ll&l'
e BUTE H T.IL
+

Tpit 3708 0 MHOKECTBE MOXHO BECTH Petb TOBKO TOTAG, KON BIENCHTH
MHOKeCTBa pastieninst Mexxy coboit, Hanpivep, Herbas roBopiTh 0 MHOKe-
CTBE Karle/Th B CTakaile BOb, TaK KaK HEBOIMOKHO HETKO It ACH0 YKasaTh Kak-
VIO OTACIbIYIO KA,

Ortenbiinie 0BeKTb, 13 KOTOPBIX COCTONT MHOKECTBO, HasblBatoTes ane-
Menmanu anoxcecmea. Tak, wnpa 3 — S1CMCHT MHOKCCTBE HATYPAbHbIX
uiice, a Oykwa 0 — asement MHoxectna GyKB PYCckoro andasira; npoissol-
CTBCHHbIIE 1IPOLLECC — HIICMCHT MHOKCCTBA BCCX SKOHOMHUCCKILX TIPOLCCCOB.

O 0603Haseiies MHOXecTBa CAYKIT 1apa MrypHbIX ckook { |, BHy-
TP KOTOPBIX Mepeucisionca alevenTsl Muoxeersa. JLad obosHasenis koi-
KPETHBIX MHOAKECT 06bIYHO HCTOMB3VIOTCA Pasainiibic nponcibie GYKBb A,
8, X . w niponcnie Oykebi ¢ uekcamyt Ay, Ay, .. [Lis ooanavenna aie-
NEHTOB MHOWeCTBA B 00NEM BI{€ HCTIOMB3YIOTCA PASTitabIe CTpOYHbIe GyKBb
(1,8, X, o I CTPOYHbIE OYKBBI C HHCKCAMH Gy, Gy, ..

Tor thaxr, 4ro MHOKECTBO A COCTONT H3 JXEMEHTOB @y, @y, ., @,, SAIHCHBA-
erest ceAyionA 00pason:

A=la, ay..,0)
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== OIMABMEHVE
e JList ykasanus 1010, 410 HEKOTOPELTT B/1CMCHT @ ABJACTCS DICMEHTOM MHO-
o P AKECTBA S, MCHOAB3YETCS CHMBO NPHIAVIEAHOCTH H1EMEHTA MHOKECTBY b,
% Pagnen | OCHOBHI Janmcn a € S o3nasaet, 410 MENT @ npunAOTeNCUM NHOKECTBY §, @ 3amich X
MATEMATYECKOW NICT KV ¢ S 03HavaeT, Y0 HICNEHT X Ne npunadiexum MRoKeCTBy S,
] 1 JUCKPETHOM MATEMATAH ammichio
+
Q ’
g T0/B3YIOTCA /1A COKDAIIIEHNA 3amicH
gl ® NES XyES, .1y €S
. Miokecta GbIBAIOT KOHEUHBIMH W OeCKOHCHHBIMI.
# MHoKecTBO Ha3HIBAETCA KOEHNBLM, €CTI YHCTIO €70 DAEMEHTOB KOHEYHo,

T.C. CCJIH CYLLECTBYET HATypaJIbHOE YHCI0 N, ABISOLILCECH YHCIOM DACMEHTOB
MHOKeCTBA, MHOKCCTBO HasbiBaeTca GeckonennbiM, e oHo COACPAUT Gec-
KOHEYHOE YHCT0 2JIEMEHTOB,

Pasimiyaior MHoXecTs

OPAI0YEHHBIC H HEYTIOPAL0YCHHDIC.

J’nnpnﬁowelmum HA3BIBAIOTCA MHOKECTBA, TOPAJIOK PaCTIONOAKEHHA a7ie-
MEHTOB B KOTOPBIX ABIAETCA CYIIECTBEHHBIM. B MZ]]M)]J}II)O’MHYH)L\' MHOKe-
CTBAX 9TO PACTIONOKEHHE MOKCT V’lhIHn [IPOH3BOIBHBIM.

Hanpusep, kooputatsl Touit Ha reorpagiieckoit kapte olpasyior yropa-
J04eRHoe MHoKecTso. 1o 0r0BOpeHHOCTH NEAKALY CTPaHAMH Ha HIEPBOM MecTe
CTONT KOOP/UTHATA IHPOTB, Ha BTOPOM — JIOTOT!

JLast omtepipoBaHiA ¢ KOHKETHEIMI MHOKCTBAMI HYAHO YMCTh 3412BaTh
atil MHokecTBa. CylnecTByer JBa cnocoda sadanus MHOKECTE: TIepeyHcienie
1 oIHcale.

Jazaimiie MHOKCCTBA CTIOCO00M MEPEMUCIENUS COOTBETCTYET Tiepeyiicie-
HHIO BeeX /1NCHTOB, COCTAB AN MHOKeeTBO. Tak, MHOKeeTBO A 0T
KOB IPYIIIB! IOPHAKYECKOTO (haKy.IbTera MOKHO 3a/aTh, IEPEUHCIHB CTYACHTOB,
KOTOPbIE y¥aTcs Ha «oTHO, Hanpumep, A = {saros, [lerpos, Cugopos};
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VHOOPMATUKA U MATEMATWKA 3-e w3, nep. 1 fon. Y4eSHvK v npaktakym ana GO
Cpse Boyenis U 3ac Mowx Vacuras Crparigt TogepryTe PassepryTs u ﬂ B a u E
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L1URI RUUpAIIEIE INpPU DL BE DIVPUS  AULULDL

OrNMABINEHME JLnst oniepHpOBaNIS ¢ KOHKPETHBIMI MHOJKECTBAMIT HY/KHO YMETb 3a/1aBarh
ot miokectsa. Cymectyer isa cnocola sadanus Mo
I OITHCANHE,

3ajtantiie MHOKCCTBA CI0COGOM HEPEHUCTEHUR COOTBCTCTBYET MepeyicIie:

2CTB: llepeyucrene
Mpeavncnosve

h=) Beenervie
* Pasgen | OCHOBEI

MATEMATVHECKOM TOTUKIA HIIO BCCX 3ACMCHTOB, COCTABSIONINK MHOKCCTBO. Tak, MHOKeCTBO A 0T/1HUHN-

" 1 [IMCKPETHOM NATENATUKY KOB IPYIIIb! IOPHAMYECKOTO (Daky.IbTeTa MOKHO 3aiaTh, IIPeUHCINB CTY/ICHTOB,

® KOTOpBIE Yyates Ha «oTmmuHo», Hanpumep, A = {Usanos, Ilerpos, Ciuopos};
Q MHoKecTB0 K (hHpM HEKOTOPOTO PernoHa MOKHO 3a/1aTh, NEPEYHCINB BCe

% Gupmbl 91010 pernoma; MHokectso X Mojieself, HCOAB3YEMBIX LI OIHCa-

8 1A AEATEABHOCTH HEKOTOPOTO TIPE/TPHATIS, MOXKIO 3a1aTh, YKa3ap Bee ATH
- MOJCIH,

¥ JLst coRpanienia atmen T

’ X={ny,

3Jlech MHJEKC | MeHsieT cBoM 3Havetns ot 1 10 n. MHora BBOAAT MHOKeECTBO
unziexcon /= {1, 2, .., n). Torga

{x;hiel

X

Taxoit ﬂl\ll‘(l(l \','lll(’?l'” 1PA PacCMOTPEHHN KOHEYHBIX MHOKECTB, COJIepiKa-
X HeGO/IBIIOE YHEHD IEMENTOB, HO HHOIIA O MOKET IPHMERSITHCS 1 LISt
Jalaiid "M‘('IJ'HL"II!III\ MHOXECCTB, H\\IIP\L\I\'[J MHOKECTBO NOJOAHTE/IBHBIX HET-
Hbix wncen Y ={2,4, 6,8, .}, Ecrecrserno, Takas 3anuch npHMEHIMA, TOILKO
CCJIH BIOJIHE SICHO, YTO ITOHHMACTCH 10J{ MHOTOTOYHEM.

alﬂll‘llmf.'leblli t'IIUL'()G 3a/laHisd MHOKECTBA COCTOHT B TOM, YTO VKa3biBa-
eTca l'll[‘{lk‘(l)l‘!l’llll‘ C601C meo, I\'(!I!)]IMM (]l‘l‘:l;l,‘lkl"‘l BCE 3J1IeMeHTbl MHOKECTBa.
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MHOOPMATVKA ¥ MATEMATVKA 3-¢ 3., nep. 1 fon. Y4eSuik i npakTitkyM 4na CMO
0 9 n)im(a 6« @ 171431 @ @ 0
==  OMABMEHVE Tak, ecam M = MHOKECTBO CTYACHTOB IPYIIILL, TO MHOKECTBO A 0TAHYHIKOB
IT0If TPYIIBL 3ATIIETCA B BHAC
Mpezucrosre
bng Baeeste A={veM|x — ormmymix rpynm)
9 PG OCHOBY. Jamnch ynTaeTes CACAYIONIM 00DA30M: MHOKECTEO A COCTONT 13 d1eMeli-
MATEMATUYECKCM NOMKK i
" ! IMCKPETHO/ MATEMATH T0B X MHoKecTBa M, 00/21210111X TeM CBOCTBOM, 4TO X ABS€TCS OTANIHHKOM
4 TPYTITHL.
Ecin K — MHOKecTBO (DM, T MHOKeCTBO P 1IPOH3BOJICTBEHHBIX (HpM
Q AINIeTCA B BHe
g P={reK|x — nponssoxcraennas mpya).
E p p
B 1ex cryyasix, Kora e BL3bIBaeT COMHeNHL, 13 Kakoro MHoKecTBa Oepyres
+
MeMEHTH X, YKasatie 0 PHHAIERHOCTI X MHOKeCTBY M MOKHO He JieTaTh,
ITpi a10M MioKecTBO A samiuierc B siie
A={x|x = o pynn}
Tpuviep 1.1, 3ananue MHOKeCTB METOTOM OIHCAHHS
1. C={x|x — vernoe) — MHOKECTBO YETHX YHCE
2.K= {x|x ~ opnimieckas (upMa) — MHOKECTBO IOPHICCKIX (HPM HEKOTO
POTO ropojia.
3.D={x|x2-1=0) — wnoxeerno (-1, 1),
4. Ilyers Z — mroxectso neasix wncex. Tora Muokectso
G={reZ|0<x<T)
akBuBatenTHO MHokectsy G = {1, 2, 3,4, 5,6, 7).
5. Eean M = wmoskectso opicros r. Mocksbt, 10 Muoxectso A cyaeit ropona
Mockest sammuiercs B pie
A={ve M|y —cymar. Mocksbi).»
BakiuniM momsATHEM TeODHH MHOKECTB ABIACTCA MOHATIHE NYCTOTO MHOKE-
cTBa. [yemnixm HasbizaeTes MHOKECTBO, e CORepAaILee HH OJIHOTO dIeMeHTa,
i . . o o -

TR ACRORE aorra G Ha i .
80
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BasiibiM HONATHENM Teof

= IycToe MHOMKECTRO 0603 omecTRO
norvin Cotxlx?—x+1=0)= .

” ATERAT A

a

= o

Jea amoxeerna X n

(4. 5. 6. 3} npeacTaBOT COGOI OANO 1 TO

ke MHOKECTRO, T.e. A
17

2. PaBHBIC MHOXKECTBA. ITogMHOXK€ECTBAa MHOXKECTBA. OTHOIIICHNE BKIIOUCHUS

MHOXCCTB.

(<] fl=]c-Jw] ]

(X = ¥). ccan onn cocTonT 13 «
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OFNABMEHUE

Mpeancnosue
o Beenere

* Pasgen|. O

oc U3 onpesie/icHusi MHOKECTBA CICAYET, YTO B HEM HE J0JKHO GbITh Hepas-
MATEMATUHEC

JIMYHMBIX 271eMenToB. [10aTOMY B MHOKECTBE He MOKeT ObITh OAMHAKOBBIX HJie-
08

” WMCKEETHOU M mentos. Hanpivep, samncs C = {2 5) clelyeT paccMaTpiBaTh Kak HeKop-
_ PEKTHYIO i 3amMeHiTh ce Ha C = {2
a Miiokectso X Haswisaetcs nodamosicecmeom Mioxectsa Y, ecan moGoii
8 aseMent MHoKecsa X NpHHAUIERIT MiokecTy Y.
B ® Tpmep 1.2.
M — MHOKECTBO IOPHCTOB FOPOJIA, 2 A — MHOKECTBO HPOKYPOPOB 3TOI0 Ke FOpo/ia,
* Tak Kak Kaxaslii IPOKYPOP FOPOAA ABIAETCS B TO e BPeMs I0PHCTOM 9TOTO TOPOJa,

. TO MHOKCCTBO A ABIACTCA NOIMHOKCCTBOM MHOKecTBa M. MHOKECTBO IPOKYPOPOB
TOPOJia ABIACTCA NOAMHOKCCTBOM MHOKECTBA BCEX I0PHCTOB Topojta. B

MHore onpejie/ieHis TCOPHH MHOKECTB Y100HO aBaTh B BI/C MATEMATH-
YeCKHX BbIpakeHHil, cojiepKaimnx Jornyeckue cumposbl. /lns onpenenenns
TO/AMHOKECTBA HCTIOMb3YeM 1BA TAKHX CHMBOJIA:

¥ — CHMBOJI, Ha3bIBACMBIii KBAHTOPOM OOLIHOCTH 1 03HAYAIONMIT «11000ii>,
«KaKoB Obl 11t ObLI», <[UIS BCEX»;

> — CHMBON CAEACTBIS (MMILTIKAINN ), 03HAvaIoNHii <BeueT 3a co6oits
Onpezesienue MoAMHOKECTBA, KOTOPOE MOXKeT ObITh ChOPMYTHPOBAHO B BHJIE:
U1 100010 X YTBEPAICHHE <X IPHHALIEKUT X» BIedeT 3a ¢

Goil yTBEpAKICHIE
< IPHHAAIEAKNT Yo, ¢ HCTIOAB3OBAHIEM CHMBOJIOB 3aIHIICTC TAK:

VxlreX>xeY

Bouee kpatkoit samicio Bupakenis «X ABISACTCH NOAMHOKCCTBOM ¥
SABAACTCA FAITCH

«X conepRNTCs (JIEKNT) 1 coBrazaet ¢ Yo
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MHOOPMATIKA A MATEMATWKA 3-¢ 3., nep. v fion. Y4eGHuk 1 npaktukym Ang CMO
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U LPHHAQUIEARL 1P, U ACHU/BIUBAHAEN LHMBUJUB SAUIRLIEIUL 1R,

.=  OIMABMNEHVE
Mpeancnosie . o 3 ,
Boznee kparkoit samicsio soipakenist «X Bisetcs noAMHoKecTBoM Ya
" Beegernz
ABIACTCS 3A1HCh
# Pagaen| OCHOBHI
VATEMATUHECKOM NOTVKA Xcl,
] 1 LVGKPETHOM MATEMATHKN
. «X conepxues (aexut) wi copnagaer ¢ Ys.
Ecan &enaior nofuepKiyTh, 410 ¥ cOAePKUT H APYTHE D1EMEHTH, KPOMe
Q EMCHTOB 3 X, T0 HCTIOAB3YIOT CHMBOA CTPOFONO BRIIOYCHIS C
"
8 Xcl.
B ]
[Ipimsito camrats, 4to A1 moboro MHoKeeTBa M BbiTIONHACTCS
¥
+ dcM

Ecan see mojvHoKecTBa, paccMaTpHBacMble B LaHHOM KOHKPETHOM CTY'ae,
BXOJAT B MHOKECTBO /, TO MHOKeCTBO | Hasbisaetca YHUBEPCAALHBIM MHOKE-
creom. M3 atoro ONPELCACHHA ACHO, YTO YHHBEPCAIbHOC MHOKECTBO I copep-
KUT BCE DJIEMEHTRI, OTHOCAIHECA K PACCMATPHBAEMOMY K/ACCY 3aldy.

Poas VHUBEPCATBHOTO MHOKECTBA MOTYT HIPATh PA3IHYHBIE MHOKECTBA.

Tak, 1pu paceMOTpeHHI MHOKECTB, BKJIOYAIONX OTIHYHIKOB B [PYILIE CTY-
JICHTOB, MHOKECTBO HEYCTICBAIONIMX CTYIHTOB TPYITIIbL, MHOAKECTBO CTY/ICHTOR
rpymmbl crapie 20 €T, potb YHHBEPCATHHOTO MHOKECTBA HTPAET MHOKECTBO
CTYAEHTOB IPYIIIIBL

pitep 1.3,

Jlano vmoxecrso A = (v € Z|0 <x< 12}, rae Z - smoxecrso neawx uncen, Hairmn
siokectso B rakoe, wro B ¢ A w B={v|x nemimes 1a 4}

Pewenue. lero, uro A =1{1, 12}, a B cozepnT eble wena, e iaumect a
4, 110 T0:1bKo Te, KoTopbie BXOAAT B MioxkecTBo A. Crietosateniio, B = {4, 8, 12). B

18
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3. Onepauuu HaJl MHOKECTBaMU: 00bEANHEHME, [IEPECEUEHUE, PA3HOCTh
MHOXeCTB. /lnarpammel Oiinepa-Benna.

G sbua-MonxsGeoge X ponran Snénvcre. X | I3 AHOOPMATUKAUMAT x - 8 X
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= OFNABMEHVE
Mp2nacioase
o Bocgeme 1.2, OnepaLu Hap MHOXECTBaMHK
# Faga JBE .
rfﬁ;‘LTSgHEBg&, S Han muoecTsamin MOKHO IPOUIBOANTD dedcmeisi, KOTOPbIe BO MHOTOM
] 11 JCKPETHOW MATEMATMKI HATOMHHAIOT H3BECTHbIC JIefCTBUS CAOKCHIS 1 YMHOKCHUA Ha/l uneaamu. Pac-
¥ CMOTPHM HX.
1. O6vedunenuem muoxects X 'Y Ha3BIBACTCH MHOKECTBO, COCTOALICE 13
Q BCEX TEX I TO/IBKO TeX 21eMCHTOB, KOTOPbIC IPHHAATCAAT X0Ts bl 0AHOMY 3
Muoxkects X, V, T.e. nan npunazaekar X, Wi npuHaiiexar Y, wian npunai-
B aekar u X, u Y.
a Obbemnnerne X u Y oboznavaeres uepes X U Y. Dopmaisroe onpesieienie
B obmennenns Byx Muokects X 1 Y mmeer siy
XuY |xeX, wm xeV,mm reXnuxel)

Obnenene MHOKECT HHOTA HA3bBAIOT CYMMOIl MHOKECTB 1 0603Ha-
vaioT X + ¥, HO 3THM TEPMHHOM NOAB3YIOTCS PEAKO.

TIpnmep 1.4.
( 23,4

X={1, 5): Y=(2, 4, 6,7). Haiitu Muoxecrso X U Y.

Pewenue. X U Y 1,5,6,7)

Tpnvep 1.5.

[Tyers X = {Mroectso apokatos}; ¥ = {MHoskectso cyseit). Haiiti Mioxkecrso XU Y.

Pewenve. X U 'Y = {muokectso ajpokatos u cyseii). b

[Ipmmep 1

Tlyvers X — MHOKECTBO CTY/ICHTOB lopinseckoro dakyastera, a ¥ — MuoKecTBO
CTYACHTOB, IpoHBaIONX B obueknTii. Yo npeacraaser coboii muokecrso XU Y?

Pewetue. X 'Y — 310 MHOKECTBO CTY/ICHTOB, KOTOPbIe I YYaTCA Ha 0pHIIe-
KoM (hakyIbTeTe, 11 MPOANBAIOT B 00ueKuTIIL. P

Pacesmorpus jga osasia, nokazauusie Ha puc. 1.1, Ilyers X — muoxkecrso
TOYEK JIEBOTO OB/, a Y — MHOKecTBO T04e npasoro osaza (puc. 1.1, a). Torxa

G sbua-Morcxs Gosgle X | [§] FesamoeamreurnC10 X G ama-Monexs Google X { |5 Inexrochvan Sunvores X / (T VHOCPUATHEAMNAT X - o X
€ C | 8 Hamexwuri | hitps//wanebiblio-cnineru Qi
Cepencss [3 Araeec || nopuaris ofpasor @ aercutipacceas | pucxe 081783 ystemInstllat: Q) MEGA. 1 DVR v NVR oBomae () windoweduru/resou v E3 2016 ncmigoon [} Tecpunon 35 setupdl [} Boeaeive areopio 31 3aaws ¢ pewerm [ deywe scraamn
VHOOPMATUKA I MATEMATWKA 3-€ uan.. nep. u YeBHuk i npakTuiym Ang CNO
Cotms Bugenmo Ur  3am Mo Macurab Crpasings TosepryTe Pazaepiyrs
0o 9 n)(w)(a ® 0 1431 @@ e
Pewenue. X U Y=1{1,2,3,4,5,6,7)
OMAENEHUE
Tpuviep 1.5.
Mpaavciosue [lycrs X = {mHoxectso axgokatos}; ¥ = {mHokectso cyneit). Haitri mroxecrso )
o Beenetie Pewenue. X U Y = {Mroikectso a1bokatos u cyeii).»

* Pasgen| DCHOBB[
MATEMATUECKOW NIOTVIKA [yers X — MHOKECTBO CTYAEHTOB opiiteckoro (akyabreta, a ¥ — MHOKeCTBO
n W NCKPETHOM MATEMATUM CTY/ACHTOR, MPOANBAIONIX B obutesxiTin. Uro npesicrasasier coboii Muokecrso XU Y?
Pewenue. X 'Y — 370 MHOKECTBO CTY/IeHTOB, KOTODbIE HJIH YHATCS Ha I0HHYe-
Q CKOM hakyJIbTere, I POKIBaIOT B o0eKiTHI. P

[lpnvep 1.6

Pacemorpus /isa oana, nokasannsie sa puc. 1.1 [ycrs X — mroxectso
g TOYeK JIEBOTO 0Baia, a ¥ — MHOXKecTBO Toyek npasoro osata (puc. 1.1, a). Torxa

onepaunst X U Y npezcrasager coloii samrpuxosannyio ozacts na pic. 1.1, 6.
® It oBA/IBI HasbiBalOTCS duazpammamu Jiinepa — Benna
] Xuy
= T
/ 7 ////
/ Y
\ 7
\ W
. %),
3 7
— 2%

Puc. 1.1. O0be/mHenne MHOKECTR

[onsiie obbemerns MoKHO PACHPOCTPAHUTE 1 HA GouIbliiee YHCHO MHO-
JKECTB.

Jlns onepauuu ofpeounenus MHOKECTB CIPABE/UIMBRI KOM. \i!/’"ﬂl”“h’l”ﬂf‘l
Hace ﬂlul(l”l!l/ﬂlhll'l SdKOHBI:

YuX,

uY

(XuhuZ=Xu(YuZ)=XuYuZ,
Xu@=X.
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Eine 07110 04€BIIHOE PABEHCTBO MOIIOMEHNS YHHBEPCATbHBIM MHOKECTBOM

Xul=I

2. Iepecenenuem nuoxkects X 1 Y HasbiBaeTcsi MHOKECTBO, COCTOAIEE H3
BCEX TEX H TOJBKO TeX MEMEHTOB, KOTOPbIe MPHHAUICAKAT KAK MEOKecTBY X,
TaK i MHOKeCTBY ¥

ITepeceuenne Muoxects X 1 Y 0603t
onpepesenue

vaetes uepes X N Y. Dopmanshoe

X

vlreXnxeY}

[lepeceyenne MHOKECTB MHOIZIA HA3BLIBAKOT NPON3BEEHHEM MHOXKECTB
i obosmavator X - Y.

, 6, 7). Haiiru suoxkectso X 1 ¥
Pewenue
Tpumep 1.8.

( = {axBokat, npokypop, eyaba); Y= {aasokat, npokypop). Haiiru sMuoxectso X
Pewenue. X 'Y = {anBokat, npokypop). »

TIpumep 1.9,
verh X — MHOKECTBO CTYACHTOB I0pHzndeckoro (akynsteta, a ¥ — MuokecTso
CTYeHTOB, poKHBaIoLIX B olmexiuy. Uro npexerassier coboii muoxeerso X N ¥?
Pewenue. X MY ~ 310 MHOKCCTBO CTYJACHTOR IOPHMYCCKOr0 (haKyIbTeTa, KOTOpHE
NPOKNBAIOT B OGHEKTII. B

[Tycrs X — MHOKecTBO Touek JeBoro oBasa (puc. 1.2, ), a Y — npagoro
osana. Torna X N Y npeactasaset coboii 3amtpixosannyio obmacts ua piuc. 1.2,
6, sasonyiocst obieii yacTbio 0601X ¢
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Pewenue. ) Y — 970 MHOKCCTBO CTY/ICHTOB OPHITYECKOTO (PAKYILTETA, KOTOPBIC
TIPOAKIBAIOT B 0LIeKHTI. P

[Tyers X — Muokectso Touek aeBoro oasa (prc. 1
OBaJId.

2, a), a Y — npasoro
Tora X n Y npeacrasaster coboii saurtpuxosannyio obnacts va puc. 1.2,
6, sastiontyiocs o0iieii yacTbio 060X 0BAOB.

X ) y

N /,,_%

AN

a ¢

Puc 1.2. Tlepeceyene MHOKeCTB

Oneparuii nepeceyerns 1o3gosgioT YCTaHOBUTh P/l COOTHOMIEHHIT MexY
MHOKECTBAMH

Muoskecrsa X u Y HagblBaIOTCS HENEPECEKAIOWUMUCS, CCIIH OHM HE HMCIOT
00X IEMEHTOB, T.¢. eCH

XnY=02.

[puvep 1.10.

Seagiores TiepeceKaloninMies ceYIOIHe MHOKeCTBa:

1) MuoKecTsa cypeil i IPECTYIIHHKOB;

2) MHOKCCTBO CT
HOMHYECKOTO (haky1y

ICHTOB I0PHANYECKOTO \‘l;!lw_\' TLTETA 1 MHOKECTBO CTY/ICHTOB 9K0~
TeTa?

2
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OFNABNEHUE
Mpepucrosue
w Beeaere
* Paspen|.OCHOBbI Pewenue.
MATENATUHECKOM NTOTUKA B 06omx c1y4asx paccMaTpuBaeMble MHOKECTBA SBISIOTCS Helepecekalouymmes. »
1] A QVCKPETHOW MATEMATHKA _
& [Mongarne nepeceyer s, Tak e Kak W MoHATHE 0DbeIHHeHNs, MOXKHO pa
MPOCTPAHUTL N Ha (’NLIMIIH‘(‘ YHCJIO MHO? B.
q ,vI.IH nepeceyenus MHOKECTB TAKKE CIPABE/UTHBBI KOMMYMAamuanvii w acco-
. Yuamusnvii 3aKOHEI, AHAJIOTHYHBIE COOTBETCTBYIONINM 3aKOHAM JUIA YMHOKe-
B » HUA B aJeMeHTapHoii anre6pe:
¢ XAY=YnX
" XnY)nZ=Xn(¥NnZ)=XnYNZ

CHPABELIHBOCTD KOTOPBIX, KAK i B CIydae 00be/IMHEHIA MHOKECTB, BhITEKaeT
13 TOrO, 4TO JIeBas M NpaBas YaCTH PABEHCTB COCTOAT M3 OJIHNX M TeX &Ke aje-
MEHTOB,

Ente ABa 04eBH/IHBIX DABEHCTBA:
Xn@=2,
XnI=X.

JLast onepatutii 00beIHHEHns 1 Nepecedenis MIOXKeCTB ClpaBe/UIHBbI duc-

OpbI, 1 TOT

mpubymusnsie 3aKOMbI, TPHYEN, B OTJIHYNE OT S1eMeHTAPHOI AT
I JIpyToii 3amHChIBAIOTCS B BU/E
XuY)nz:

(XnY)u

Z)yu(Yuzy
(YuZ)

3. Paznocmuio yuoxects X u Y Ha3bIBACTCA MHOKECTBO, CTOSIIEE U3 BCEX
Kat X 1 He npuHauiexar Y.
1octh MuokecTs X i Y obosuauaetcs vepes X\ Y. Taxiu o6paszom,

TeX 1 TOJIBKO TeX 3JEMEHTOB, KOTOPbIE NPHHA/LI
P:
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OrNABNEHUE 1 Jpyroif 3amiciBaioTeA B Bijle
e XuY)nZ=(XnZ)u(YuZ),
inj Beenexite XnY)uZ=(XuZ)n(YuZ)
*+ Pasnen | OCHOBbI . . .
MATEMATHYECKOM OTVKN 3. Pasnocmoto Mioxkects X 11 Y HasbiBaeTcs MHOKECTBO, CTOALLEE 13 Beex
] 1 [VCKPETHO MATEMATVKN TeX H TOJBKO TeX 2JeMEHTOB, KoTopbie npiHajiexar X i ne npunaiiesar Y.
§ Pasnocts muoxects X n Y obosnavaercs wepes X\ Y. Taxim odpasom,
Q X\Y={r|xeX, xel).
+ Hpuep 1.11.
X={1,2,3,4,5}; Y= {2 4,6,7). Haitrut mnoxecrsa n X\ Yu Y\ X.
B X={1,23,45)Y={2467.H X\Yu¥\X
N Pewenne. X\ Y={1,3 5} Y\ X={6,7). »

* [pumep 112,
[lyers X — muokectso cryjientos opijimyeckoro gakyastera, a ¥ — Muokectso
CTy/eHToB, nposkiBalonntx B obmexnmin. Uro npexcrasager coboii Muokecrso X\ 17
Pewenue. X\ Y — 370 MHOKECTBO CTY/IeHTOB I0pHAHYECKOT0 (haKy.AbTeTa, KOTOpbIe
He HPOKNBAIOT B 0OuexRHTIHIL P

[Tyers X — Muoecrso Touek neoro obana (puc. 1.3, @), a Y — npasoro
ogaa. Onepaina X \ Y npencrapager coboii samtpixoannylo o6macts Ha
puc. 1.3, 6, apasiontyioes vactbio obana X, Kotopast He BXoAT B oan Y.

Caedemsue. Mioxkeetso X, onpesessiesoe 13 cooTHouers

X=I\X,

HasbiBaerest donoanenuem Muoxecrsa X (10 YHHBEPCAIBHOIO MHOKECTBA I).

,’llhll'[)il.\l)ll\. XapaKkTepHayouas A0N0IHeHHEe MHOKECTBA, MOKasaHd Ha
puc, 1.4, e Muoxkectso X sanrrpixosato, a ero onoamenne X npegctapiser
€000it He3aUITPHXOBAHKYIO 0071aCTD.
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¥
0 Puc. 1.3, Pagrocts Muokects
. |
i
d 70, A
) //i;«,’/;};
0
s i
N /4
L
Puc, 14 Jlonoanene MhoxccTsa
(opsabiioe ompeseretie fomomenis Miokectsa X nueet sig
Xe={r/xel wxelX)
[lpuviep 1.13.
llyers I={1,2,3,4,5,6,7), a X= 3,5, 7). Haiiru X.
Peene. X =112, 4, 6).»
W3 Qopmashioro onpeetenns caenyer, yro X X we nveior obuix ae-
MEHTOB, TaK 470
XnX=02. .

G tdun- Novex s Google X et axcpesitaLis QMO X X ) 2 IHOOPMATVKA M AT X - x
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OFNABNEHVE 3 hopmasibHOro onpejesienns caeayer, uro X i X He nMeiot obupx ae-

MEHTOB, TaK 4TO

peavicnosue

w Beenervte XnX=0.

. p;:‘?fn‘)&rii?gfg‘? TOTUKNA KI‘AH\IL‘ TOTO, HE HMEETCS /IEMEHTOB YHHBEPCAIBHOI0 MHOKECTBA I, KOoTophbie
1] W IMCKPETHOW MATEMATHKM He npunaexatn 6ot nn X, i X. Cuejosareabuo,

XU
& Acno, uro X asngercs gononnennenm X. Ho pononsenne X ecrs X. Takum
opasom,
X=X
+ G IOMOILBIO OIEPAIMH JAOTIOJHEHUSA MOXKHO B },ll'l’l}{t‘\l BHJIC [IPCACTABUTD

PasHOCTB MHOKECTB

X\Y={x|reX n xg¥)={x|veX u xe¥),

X\Y=XnY
4. Omroit 13 wanbosiee 4acTo BCTPEYAIONINXCS ONEPAIHil Hal MHOKECTBAMH

ABISACTCA OllePALMsA pasbuents MHOXKECTBA Ha CHCTeMy nozMHoxecTs. Hanpu-

Mep, KypPCl aHHOTO (hakyAbTeTa ABAIOTCS pasOHeHieM MHOKECTBA CTY/ICHTOB
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