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Pabouas mporpaMma TUCHUILIMHBI «MaTemaTikay pa3paboTaHa B COOTBETCTBHH C:

— denepanbHbIM  TOCYAApCTBEHHBIM  00pa3oBaTelbHbIM  CTAaHAAPTOM  BBICLIETO
oOpa3oBaHusl 110 HampasieHuto moarotoBku 44.03.05 Ilenarornueckoe oOpa3oBaHue (C AByMs
npoUIsiMU MOATOTOBKH), YTBEPKIEHHBIM MpHKa3oM MuHucTepcTBa 00pa30BaHUsS M HAyKU
Poccutiickoii ®eneparu Ne 125 ot 22 despans 2018 rona.

— y4eOHBIM TUTaHOM HarpasieHus nmoarotoBku 44.03.05 Ilenarorudyeckoe odpa3zoBanue (¢
IBYMsL TpOQMISAMH TOATOTOBKHM) HampaBieHHOCTh HauanbHoe o0pa3zoBaHHe, OpraHu3aTop
JIIETCKOIO NBYDIKEHHS, rof Hadasia noarorosku — 2019, 2020, 2021, 2022, 2023.

Pazpaboran: Kosanenko M.IO. JIOLIEHT Kadephl IENATOTHKU U aKMEOJIOTUU JIMYHOCTH,
K.ILH.
Peunenzent: Boponmnosa A.B.. 3aBeAYIOMUNA Kadeapoll MNemaroriku MW aKMEOJOTHH

JIMYHOCTH, K.IICA.H..

YTBEPXJIEHO:

Ha 3acenanuu kadenpbl megaroruki 1 akMEeOJIOTHU JTMYHOCTH
[Tporoxoin 3aceqanust Ne 9 ot 27 mas 2019 .

3aBenyromuii kadeapoit merarorukyu 1 akMeoJI0THH THYHOCTH
BopounnoBa A.B., k.nea.H., 1OUEHT

[NEPEYTBEPXIEHO:

Ha 3acenannu kadeapsl Ieqaroruky 1 aKkMEOJIOTHH JTMYHOCTH
[Iporokon 3acenanus Ne 9 ot 27 anpens 2020 r.

3aBenyrommii kKadeapoi eIarorukyu ¥ akMEOJIOTHH JTIMIHOCTH
Boponuiosa A.B. ,k.nea.H., TOLIEHT

I[NEPEYTBEPXJIEHO:

Ha 3acenanuu kadenpbl megaroruku 1 akMeOoJIOTHU JTMYHOCTH
[Tpotokoun 3acenanus xkadenpst Nel0 ot 31 mast 2021 1.

H.o. 3aBenyromiero kadeapoil megaroruku 1 akMeoJIOTUU JTUYHOCTH
Cytsaruna T.B., x.nex.H.

I[NEPEYTBEPXJIEHO:

Ha 3aceganuu kadenpsl ne1arorukyu 1 akMeoJoTuu JINYHOCTH
ITporoxon 3acenanust Ne 9 ot 23 mapra 2022 .

3aBeayromuii kKadeapoi meaaroruku ¥ akMeoJIOTHHU JIMYHOCTH
Boposnnosa A.B., k.niea.H., JOLIEHT

I[MEPEYTBEPXJIEHO:

Ha 3acenanuu kadenpbl megaroruku 1 akMeOoJIOTHH JTHYHOCTH
[Tpotoxon 3aceqanust Ne 10 ot 15 mas 2023 r.

3aBenyromuii kadeapoit me1aroruku ¥ akMeOoJIOTHH THYHOCTH
BoponnoBa A.B. ,k.nex.H., TOUEHT



1. Henu u 3a1a4M OCBOEHUS TUCITATIJIMHBI

Lenu AUCHMIUIMHBI: O3HAKOMIICEHHE CTYACHTOB C KOHIENTYaJTbHBIMHU
OCHOBaMHU MaTEMAaTHKH, €€ MHUPOBO33PEHUECKUM U OOIICKYJIbTYPHBIM 3HAUCHUEM,
pONBI0 B UW3YYCHHH OKpY)KAIOIIETo MHpa; (OpPMHUPOBAHUE TOTOBHOCTH
UCTIONIb30BAaHUSl MAaTeMAaTHYECKUX 3HaHWA B cdepe mpodeccHoHATBHON
JeSITEIIbHOCTH, JaJTbHEHIIIETO CaMOCTOSITEIIEHOTO COBEpPIIICHCTBOBAHUS
MaTeMaTHYECKUX 3HAHUH.

3apaum AMCUMILINHBI:

— U3YYHUTh 3aKOHBI W KOHICMIIUM MAaTeMaTHK{A, OCHOBHBIC IOIXOIBI K
PAaCCMOTPEHHUIO YHUCIIOBBIX CHCTEM M HMX CBOWCTB, BEIYIIHE HJICH T€OMETPUU U
OCHOBHBIC CBOHCTBA T€OMETPUUECKUX (DUTYP;

— YIIyOuTh TPEACTABICHUS O POJIM W MECT€ MATeMAaTHKH B HW3YYCHHH
OKPYXAIOIIEro MUPa, O MATEMAaTHYECKIX METOAaX €ro MO3HAHWS,

— 1aTh CTyJEHTaM HEOOXOJWMBIE MaTeMaTUYeCKHUEe 3HAHUS, Ha OCHOBE
KOTOPBIX CTPOUTCS HAuYaJbHBIM KypC MaTeMaTHUKH, copMUpOBATh YMEHHS IS
rJIyOOKOTO OBJIQJICHUS €r0 COJICPIKAHUEM;

— pa3BUTh KYJIbTYPY MBIIUICHHUS, CIIOCOOHOCTH aHAIM3UPOBATh U PEIIATh
MaTeMaTU4YeCKHUe MpoOIIeMbI;

— chopMHpOBaTH YMEHHUE  HCHOJB30BaTh  IIOJIyYCHHbIC 3HAHUS B
npodecCUOHaNbHOM eI TEIbHOCTH;

— 00eCIeunTh YCIIOBUS Il aKTHBU3AIMH TTO3HABATEIHHOU JEATCITHHOCTH
CTYJIEHTOB 1 ()OPMHUPOBAHHUS Y HUX OIBITA MATEMATHYECCKOU JCSITCIIBHOCTH B XOJIe
peImieHusT ~ NPUKIAIHBIX  3a7ad,  crenuduueckux  uisl  o0JacTH WX
npo¢eCCUOHATILHON JIEATEIIbHOCTH;

— CTUMYJIMPOBaTh  CaMOCTOSITCNIBHYIO  JCSATEIBHOCTH TI0  OCBOCHHIO
CoJlep KaHMs TUCIUTUIMHBI M (POPMHUPOBAHUIO HEOOXOIUMBIX KOMITCTCHIIHIH;

— chOopMHpPOBaTh TOTOBHOCTH CTYJIGHTOB K IPUMEHEHHUIO COBPEMEHHBIX
METOJMK W TEXHOJIOTUN BEJEHUSI 00pa30BaTEIbHON AEATEILHOCTH M0 MAaTEMATHKE
B HaYaJIbHOM IIKOJI€, UHPOPMAITMOHHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA.

2. IlepevyeHnb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS MO0 JUCHUILIUHE

B pesynbrare OCBOCHHS IUCIUIUIUHBI OOYYArONIUICS JIOJDKEH OCBOUTH
KOMIIETEHIINHU:

OIIK-8. CmocoOeH OCyHIeCTBISITh TEAArOrMYecKyr0 JACSITEIBbHOCTh Ha
OCHOBE CIEIUAIBHBIX HAYYHBIX 3HAHUMH.

Kon u coneprkanne nHIUKaATOPOB KOMIETEHIIUH

OIIK-8.1. JleMOoHCTpUpYET BIIaJlcCHUE CUCTEMOM CHEIHMAIBHBIX HAyYHBIX
3HaHUU B MPEIMETHOM 00JIaCcTH.

OIIK-8.2. Ilpumensier  crnelualbHblE  MpPEAMETHbIE  3HAHUS B
MeJarorunuecKoil AesITeIbHOCTH MO HAITPABJIEHHOCTH MTPOTPAMMBI.

3namo:

— ONIPEJICIICHUSI W CBOMCTBA TEOPETUKO-MHOKECTBEHHBIX OIEpalluid U
OTHOIIICHU;

— OTpPEJICTICHUs]  COOTBETCTBUS ~ MEXAY  MHOXECTBaAaMH, OWHApPHOTO
OTHOIIIEHUSI HA MHOKECTBE, UX CBOMCTBA U CIIOCOOBI 3a/I1aHMsI, BUIbI OTHOIIICHUH;



— OIpeNIeTICHNE YHUCIOBOM (YHKIMM, CBOIICTBA MNpsSMOMl u 0OpaTHOU
IPONOPLHUOHATLHOCTH;

— OCHOBHBIE  CTIOCOOBI ~ OIpENENIeHUs] TOHSATUH, BHJBI OIpPENEICHUH,
TpeOOBaHUS K ONPECIICHUSM,

—OCHOBBI MaTeMaTHYECKON JIOTUKH;

— TEOPETHUKO-MHOXXECTBEHHOE O00OCHOBaHHE (KOJIMYECTBEHHYIO TEOPUIO)
apu(METHKH LIETbIX HEOTPULIATEILHBIX YUCETT;

— OCHOBBI aKCMOMATHYECKOTO METOJla B MaTeMaTHKE, aKCMOMAaTHYEeCKOe
MOCTPOCHNE MHOKECTBA IIEJIbIX HEOTPHUIATEIBHBIX YHUCEN;

— OCHOBBI ~ TIOCTPOEHHUSI  HEMO3MIMOHHBIX W  TO3UIMOHHBIX  CHCTEM
CUUCJICHHS,

— OIpe/ieJICHHEe M CBOMCTBA OTHOIICHUS JECTUMOCTH, OCHOBHBIE MPHU3HAKU
JIEITUMOCTH;

— onpezieNieHHs] PAllMOHATIBHOTO YHUCIIa U ONEepauuil Haj paluOHAIbHBIMU
YKCJIaMH, CBOMCTBAa MHOKECTBA PALIMOHAJIbHBIX YHCET;

— OIpeIeTICHHs] IEHCTBUTENIBHOTO YHCTIa U OTlepaluil Ha/l A€MCTBUTEIbHBIMU
YK CIIaMU;

— OIIpENIETICHUs] YPaBHEHUSI U HEPABEHCTBA C OJHOW MEPEMEHHOM, KOpHEeH
YPaBHEHUS, TEOPEMBI O PABHOCUIILHOCTH YPAaBHEHUHN U HEPABEHCTB;

— Ba)XKHEWIINE BEJIMYMHBI HAYaJIbHOTO Kypca MaTeMaTUKU, UX CBOICTBA;

— OIpeIeTICHHsI TEOMETPUUECKHUX MOHATUN, N3y4aeMbIX B HAYaIbHOU IIKOJIE.

Ymemo:

— BBITIOJIHATH TEOPETUKO-MHOKECTBEHHBIE OTIEPalNy HaJ MHOKECTBAMH;

— n300pakaTh JAEKapTOBO MPOU3BEIECHUE IBYX MHOXKECTB Ha KOOPJIWHATHOU
TUTIOCKOCTH;

— YCTaHaBJIMBAaTh CIOCOO 3a/laHusl TaHHOTO OTHOIICHHS U (OpPMYyITUPOBATH
€ro CBOMCTBA,

— pacmo3HaBaTh  4YHCJIOBbIE  (YHKIMHA, TOPSIMyl0 U OOpaTHYIO
MPOTOPIIMOHATIEHOCTH;

— aHAJIM3UPOBATh CTPYKTYPY OMNpENeTCHUN MOHSATHH, HAXOAUTh OIIMOKHU B
PacCCyKIEHUSX;

— 00OCHOBBIBaTh BBIOOp JEHCTBUS MpPHU PEUICHUM MPOCTEUIINX TEKCTOBBIX
3a/1a4 ¢ TEOPETUKO-MHOKECTBEHHON TOYKH 3PEHUS;

— WUIKOCTPUPOBATh aKCMOMATUYECKUM TMOAXOJ MPUMEpPAMH M3 HAa4aJbHOIO
Kypca MaTeMaTHKH;

— IPUMEHATh NPU3HAKK ACIMMOCTH Ha mpaktuke, Haxoauts HOJ[ m HOK
pa3HBIMH criocobamu;

— pa3nuyaTh 10 3alMCH BBIPAXKEHHUE C MEPEMEHHBIMH, YUCIOBOE PABEHCTBO
Y HEPABEHCTBO, YPABHEHUE U HEPABEHCTBO C OJHOW NIEPEMEHHOM;

— YCTaHaBJIMBATh BUJ 3aKOHOMEPHOCTEU MEXKY BEINUYNHAMU;

— U300paXkaTh TEOMETPUUIECKUE (PUTYPHI.

Bnaoemw:

— M300paKEHUEM MHOXECTB M OTHOILLIEHUN MEXIy HUMH C HCHOJIb30BaHUEM
nuarpamm Jiisiepa — Benna;

— pa30reHueM MHOXECTBA Ha KJIACCHI;



— MOCTPOEHUEM IpaPUKOB MPSIMOI U 0OpaTHON MPOMOPLIUOHATIBHOCTH;

— HaBbIKAMU HAaXOXJIEHUs OIIMOOK B OIMPE/ICIICHUSX;

— IPOCTENIIMMU CXEMaMH MPABUIIBHBIX JIOTUYECKUX PACCYKICHUI;

— 3aKOHAMH CJIOKEHUS U YMHOKEHHUS HATyPAJIbHBIX YUCET;

— aATOPUTMAMHU JCUCTBUN B IECATUYHON CUCTEME CUHUCIICHHUS;

— 3aKOHAMH CJIOKEHUS U YMHOXKEHHUSI pAlIMOHAIBHBIX YUCET;

— pallMOHAJIbHBIMU NPUEMAMH YCTHBIX M IHCHbMEHHBIX BBIUYHUCICHHN C
LEJBIMU HEOTPUIATEIbHBIMU, PAIIMOHATBHBIMU U JEHCTBUTEILHBIMU YUCIIAMU;

— HaBbIKAMU pEIICHUs 1 00OCHOBAHMUSI PEIICHUIN YpaBHEHUW U HEPABEHCTB;

— pElIeHUEM TEKCTOBBIX 3a]1a4;

— npuéMaMl M3MEPEHUN MaTeMaTUYECKUX BEJIWYMH (JJIMHBI, IUJIOIIAJIH,
MaccChl, BDEMEHHU U T.J.).

3. Mecto aucuunimubl B ctpykrype OI1 BO

HuciuminHa «MatemaTuka» OTHOCUTCS K 0a30Boil wacTu. JluciuruinHa
M3Yy4aeTcsl C IEPBOTO MO CEAbMON CEMECTPBL.

CryneHThl, MPUCTYNAIONIME K HU3YYEHUIO JUCHUIUIMHBI JTOJDKHBI BIIAJIETh
NpPEAMETHBIMA 3HAHUSIMH W BHJAMHU JIEATEIBHOCTH Kypca MaTEMaTHKH,
onpenenéHHbIMU (PeIepaIbHBIM TOCYIapCTBEHHBIM 00pa30BaTelIbHBIM CTaHIAPTOM
cpeaHero ooiiero oopa3oBaHus.

N3ydenne NUCHUIUIMHBI SBISETCA OCHOBOM JJISI OCBOCHMS IOCIJIEIYIOIINX
aucuuIuinH: «MeToluka NpernojiaBaHus MaTeMaTUKH B HAYallbHOW IIKOJIEY,
«IIpakTUKyM MO pEIICHUI0 HECTaHJAPTHBIX 3aJady B MaTEeMaTHKE HayajabHOM
mkosey». llomydeHHbIe TeOpeTHYeCKHe 3HaHUSA MO JUCIUIUIMHE «MaremaTuka
HEO0OXOIUMBI TUTSt YCIEUIHOTO OCYIIIECTBJICHUS [IpousBoacTBEeHHOM
(menparornyeckom) NpaKkTHKH.

®opmupoBanue  komnereHuuun — OIIK-8  CrnocobeH  oCyIIECTBISITH
MEJarorMuecKy0 JeATeIbHOCTh Ha OCHOBE CHEIUAJbHBIX HAyYHBIX 3HAHUU
oOecrieuynBaeTcs Takxke AUCHUIUIMHAMH «OpraHuzanus HCCIeI0BATEIbCKOM
NEATEILHOCTH B CUCTeMe o0pa3oBaHus», «Pycckuil s3bIK», MeAarormuecKoin
MPAKTUKOM, TOATOTOBKOM K Cjaue TOCyAapCTBEHHOTO 3K3aMEHa.

4. O0beM JUCUUIJIMHBI (MOYJI51)
4.1. O0beM JUCUUILJIMHBI B 324€THBIX €IMHUIIAX C YKA3aHUEM
aKaJeMn4ecKnX (ACTPOHOMHYECKHX) YaCOB U BUAbI y4eOHOH PadoThI

Bunpt yueOHoI pabOThI Ounas popma
OO01ast TpyA0EMKOCTh B 3a4ETHBIX €JMHULIAX 15
OO6wast TpyA0EMKOCTh B yacax 540
AyIUTOpHBIE 3aHATHS B 4acax, B TOM YHCIIE 210
Jlexuun 84
[TpakTHueckue 3aHATHS 126
CamocTosTenpHas padoTa B 4acax 330




dopma MPOMEKYTOUHOM aTTECTALUU

1 cemectp — sK3ameH,
2 ceMecTp — 9K3aMeH,
3 cemecTp — PK3aMeH,
4 cemecTp — 3au€r,

S ceMecTp — 9K3aMeEH,
6 cemecTp — 3a4cT,

7 cemecTp — dK3aMeH.

4.2. O0bEM KOHTAKTHOI paGoThl HA OIHOT0 00YYAIOLIEerocs

Bunast yueOHoI paboThI

KomnunuectBo yacoB

Jlexuun 84
[IpakTUueckue 3aHATUS 126
Koncynbranuu 14,2
3auér —
DK3aMeH 1,75
Bcero 225,95

(pa3znenam), ¢ ykazaHueM KOJUYeCTBA YaCOB ¥ BUI0B 3aHATHI
5.1 Temarnyeckuii NuIaH y4eOHON AU CIUTIIIMHBI

5. Conep:xaHue TUCHUNIMHBI (MO1YJIs1), CTPYKTYPHPOBAHHOE 110 TeMaM

AynuropHblie
3aHATUS
%
Bceero o =
Haspanue pasjiena, TeMbl 3.e1./ % o:)
. JacoB . gé » §
= S = E [5) E
2 =} =5 |28
2 = =8 |S§
| CEMECTP
Pasznen 1 MuoxecTBa
1. | llonsTne MHOXKECTBa 8 2 4 2
2. | AnreOpanyeckue onepanui Ha MHOXKECTBE 6 2 2 2
3. | Onepanuu HaJy MHOXECTBAMH U UX CBOHCTBA 10 2 4 4
4. | JlekapToBO MPOU3BEJCHNE MHOXKECTB 8 2 4 2
5. | CooTBeTCTBUS MEXAY MHOKECTBAMU 8 2 4 2
6. | OyHKIMH 6 0 4 2
7. | OTHOLIEHUSI HA MHOXKECTBE 12 4 6 2
8. | DeMeHTh KOMOMHATOPUKHU 14 4 6 4
OK3aMeH 36 0 0 36
Htoro 3/108 18 32 56
Il CEMECTP
Paznen 2. DneMeHTH MaTEMaTHYECKOM JIOTUKH
9. | BrickaspIBaHMS U JIOTHYECKHE OTIEPALIAN HAT| 9 4 4 1
HUMH
10. | Bricka3siBaTenbHbIE (DOPMBI U IOTHIECKHE 7 2 4 1
olepanuu HaJl HUIMU
11. | CtpoeHue u BUJIbI TEOPEM 3 1 1 1
12. | YMo3aKkIr0oueHus U UX BUJIBI 9 4 4 1




13. | Maremarudeckue MOHSATUS 8 3 3 2
DK3aMeH 36 0 0 36
Hrtoro 272 14 16 42

11l CEMECTP
Paznen 3. PaznuuHble MOAX0/IbI K HOHATHIO 1IEJI0T0 HEOTPUIATEIBHOTO YMCIIa

14. | AkcuomMaTH4eCcKOe MOCTPOCHUE MHOKECTBA 8 5 4 2
TEJIBIX HEOTPHUIIATEIIbHBIX YHCEIL

15. | TeopeTHKO-MHOKECTBEHHBIN CMBICIT
HaTypaJIbHOIO YMCJIA, HYJISI U ONlepalui Hal 12 4 4 4
YHCIIAMH

16. | HatypanbpHOe 4nCIio KaK pe3yabTaT U3MEpEeHuUs 8 2 4 5
BEJIMYMHBI.

17. | TekcroBas 3amava 8 0 4 4
DK3aMeH 36 0 0 36
Hroro 2[72 8 16 48

IV CEMECTP
Paznen 4. Cuctemsl cuuciaeHus.

18. | JlecaTuuHas cUCTEMa CUHMCIICHUS 18 4 4 10

19. Hoanunomime CUCTEMBI, OTJIMYHBIC OT 14 9 9 10
JICCATUYIHOM

Pa3nen 5. OcHOBBI TEOpUHU JEITUMOCTH

20. | OTHOIICHHUE IETMMOCTH 22 4 4 14

21. | JlenuTenu u KpaTHBIE YHCEIT 18 4 4 10
3auér 0 0 0 0
Hroro 2/72 14 14 44

V CEMECTP

Paznen 6. Pacmupenue moHATHS Yyncia

22. | PanuonanpHbIE UynCia 20 4 8 8
23. | JlelicTBUTENBHBIE YHCITA 16 4 6 6
DK3aMeH 36 0 0 36
Hroro 2/72 8 14 50

VI CEMECTP

Pasznen 7.BeipakeHust, ypaBHEHHUsI, HEPAaBEHCTBA

24. | YucnoBble BBIpOXXECHUS, PABEHCTBA, 7 5 1 4
HEpaBEHCTBA

25. | BeipaxeHus ¢ nepeMeHHOU 7 2 1 4

26. | YpaBHEHUS C OTHOM NEPEMEHHON 16 2 4 10

27. | HepaBeHcTBa ¢ 0JTHOM NIEpEMEHHOM 16 2 4 10

Paznen 8. BenmnuuHbl 1 X U3MepeHUE

28. | CxansipHbIE BETMYHUHBI 8 3 1 4

29. | Jlnuna oTpeska 6 1 1 4

30. | Inomans IOCKo GUryphI 6 1 1 4

31. | O6bém Tena 6 1 1 4
3auér 0 0 0 0




| Hroro | 272 | 14 [ 14 | 44

VII CEMECTP
Pa3nen 9. DnemeHThl reomeTpun

32. | AKCHOMaTHYeCKOE MOCTPOCHUE TEOMETPUH 3 2 0 1

33. | 'eomeTpuueckue GUTrypsl Ha MIIOCKOCTH 11 2 6 3

34. | 'eomeTpuyeckue MOCTPOCHUS Ha TUIOCKOCTH 11 2 6 3

35. | 'eomeTpuueckue GUTrypsl B MPOCTPAHCTBE 11 2 6 3
DK3aMeH 36 0 0 36
Hrtoro 272 8 18 46
BCEIo | 540 84 126 330

5.2. Conep:xkanue

PA3JAEJ 1. MHOKXECTBA

Tema 1. IlonsiTHE MHOKeCTBA

[TonsiTne MHOXECTBA. DNeMEHT MHOKecTBa. [lyctoe MHO)kecTBO. KoHeuHbIE
u OeckoHeuHble MHOecTBa. CriocoObl 3alaHusd MHOKECTB. OTHOIIEHHSI MEXAY
MHOKeCTBaMU. PaBHbie MHOkeCTBa. [I0AMHOKECTBO. YHUBEPCATLHOE MHOXKECTBO.
Kpyru Diiniepa — Benna.

Tema 2. AnredOpandeckue onepanuu Ha MHOKeCTBe

[Tonsitue anredpanydeckoit oneparuu. CBONCTBa aareOpanvdecKkux ornepamui.

Tema 3. Onepanuu HaJ MHOKeCTBAMH U MX CBOMCTBA.

[lepeceuenne MHOXkecTB. OObenWHEHHWE MHOXKECTB. Pa3HOCTH JBYX
MHOJKECTB, JIONIOJIHEHUME J1I0 MHOXecTBa. JlomojaHeHWe MHOXKECTBa 0
YHUBEPCAIBHOTO. 3aKOHBI orepanuid Haj MHokecTBamMu. [lonsitue pa3zOuenus
MHOKECTBa Ha MOMAapHO HEeTepeceKarouecs moMHoxecTBa (kiaccel). Pazouenue
MHO’KECTBA Ha KJIACCHI C TOMOLIBIO OJHOTO, IBYX U TPEX CBOMCTB

Tema 4. /lekapToBO NpOU3BEACHUE MHOKECTB

OnpeneneHue OeKapTOBOTO MPOM3BEACHUS MHOKECTB. JleKapTOB KBajpar
MHOXecTBa. M300paxkeHue 1ekapToBOro MpOU3BEICHUS ABYX YUCIOBBIX MHOYKECTB
Ha KOOPAWUHATHOM IIJIOCKOCTH.

Tema 5. CooTBeTCTBUS MEK1Y MHOKECTBAMH

CooTBeTCTBUS MEXAYy DdJeMEeHTaMu MHOXecTB. (CmnocoObl  3amaHus
cootBeTcTBHI. COOTBETCTBUE, 0OpaTHOE NaHHOMY. Buibl coorBeTcTBUi. B3anMHo
OJIHO3HAYHBIC COOTBETCTBHUA. IloHsATHE oOTOOpakeHHWil. Buasl 0TOOpa’keHMIA.
PaBHOMOILIHBIE MHOXKECTBA.

Tema 6. ®yHkuun

[lonsitue  dyHKIMH. CnocoObl  3amanus  (QyHKIUH. [Tpsamas
MPOTMOPIIMOHANILHOCT, JUHEHHas ¢yHKuus. OOpaTHas TPOMOPIIMOHATBHOCTS.
KBaapartuunas ¢hyHKIHS.

Tema 7. OTHOIIEHUSI HA MHOKECTBE

bunaphnbie oTHOLIEHNHsT Ha MHOecTBe. CBOMCTBA OTHOWIEHUI. OTHOLIEHNE
HSKBUBAJICHTHOCTH, €r0 CBSI3b C pa3OMEHHMEM MHOXKECTBAa Ha Kiacchl. OTHOIIEHUE
MOPSJIKA.

Tema 8. J1eMeHTHI KOMOMHATOPUKHU




[lonsiTne o xomOuHaTOpHOW 3amaue. [IpaBuna CyMMBI UM MPOU3BEACHUS.
[lepectanoBku 0e3 NOBTOpPEHUH U ¢ MoBTOpeHUsiMU. CoueTanus 0e3 NOBTOPEHUN U
¢ noBTopeHusiMu. Pazmernienust 6e3 MOBTOPEHUI U C TOBTOPEHUSIMH.

PA3JEJI 2. 3JIEMEHTBI MATEMATHUYECKOM JJOTUKH

Tema 9. Boicka3bIBaHUs M JIOTHYECKHE ONePAIUN HAJl HUMHU

[ToHaTHE BBICKA3bIBAHUS. ODJIEMEHTAPHBIE M COCTABHBIC BBICKA3bIBAHUS.
Onepaunn HaJ BbICKA3bIBAHUSAMM: KOHBIOHKLHWS, AU3BIOHKIUSA, WHBEPCUS,
UMIUTHKAIMs, OSKBUBaJeHIMS. @DOpMysbl JOTUKH BbICKa3biBaHUM. TaOmuiibl
VUCTUHHOCTH. PaBHOCHIIBHOCTB (hOpMYII.

Tema 10. B Bbicka3biBaTe/ibHbIE (OPMBI M JOTHYECKHE ONEPALMH HAJ
HUMHU

Bricka3biBatenbHbie GOopMBI (TTpeaukarsl). O6macTh onpeeneHus U 001acTh
UCTUHHOCTH BBICKa3bIBaTEIbHONU (opMmbl. Omepanuu HaJ BBICKa3bIBATEIbHBIMU
dbopmMamMu: KOHBIOHKIUS, AUIBIOHKIMS, WHBEPCUS, UMIUTMKALMS, SKBUBAJICHIIMS
BrIcKa3pIBaHUs ¢ KBAHTOPAMHU.

Tema 11. CTpoeHnue u BUbI TeOpeM

Crpykrypa Tteopembl. Bunel Teopem. HeoOxomumble u  J10CTaTOYHbBIE
YCIIOBHSI.

Tema 12. YMo03aKJI104eHHUA H UX BHIDI

ITonsiTne ymozaknrodeHus. [IpaBuiapHble M HENPABWIBHBIE YMO3AKIFOUCHHUS.
Bunpl ymo3akiatoueHui: JeAyKTHBHbBIE, WHJIYKTUBHBIE, MO aHaJIOTHMH. CXeMbl
JIEeTYKTUBHBIX yMO3akatoueHnil. CriocoObl MaTEMaTUUECKUX JI0Ka3aTeNIbCTB.

Tema 13. MaTemMaTu4ecKue MOHATHUS

OnpenensieMble W HeompeaensieMble mnoHATHS. OOBEM U coJepxkaHue
noHATUH. OTHOHIEHUS MEX1y MNOHATUAMH. CHocoObl OmNpeaeiaeHusl MOHATHM.
CtpykTypa omnpeneineHusi 4epe3 poJ U BUAoBoe oTiauuue. KoppekTHble u
HEKOPPEKTHBIE ONIPENEICHUS.

PA3JIEJI 3. PABJIMYHBIE IMOAXO/JAbI K TNMOHATUIO LEJIOI'O
HEOTPUIATEJIBHOI'O YN CJIA

Tema 14. AxkcuomaTnyeckoe IOCTPOCHME MHOKECTBAa HATYPaJbHBIX
yuceJ

[lonsiTe 00 aKCMOMAaTUYECKOM METOJIe MOCTpOeHUsl Teopuu. TpedoBaHus,
npenpaBisieMble K cucremMe akcuoM Axcuomsl Ileano. OnpeneneHue 1enoro
HEOTpPULATENBHOrO uncia. CIIoKEHUE LENbIX HEOTPULATEIBHBIX YUCE. 3aKOHBI
CIIOXKEHUSI. YMHOKEHHUE LEIbIX HEOTPUUATENbHBIX YMCEN. 3aKOHBl YMHOMXEHUSI.
Boluntanue kak omnepauus, oOpaTHas cioxeHuto. JleleHue Kak oneparus,
oOpartHasi YMHOKeHHIO. HEeBO3MOXKHOCTh JieJieHUs Ha Hy/b. J[eleHue ¢ 0OCTaTKOM.
CBoiicTBa MHOKECTBA LIETBIX HEOTPHUIATENbHBIX yKcen. OTHOIIeHHe MOopsaKa Ha
MHOXECTBE  IeJNbIX HeoTpuuarenbHbix uucen. Cuér. IlopsakoBeie U
KOJIMYECTBEHHBIE HaTypajbHble ynciaa. CyTh METOJAa MAaTEMATUYECKON HHIYKLIHH.
Jloka3zaTenpCTBO YTBEPKIACHUN METOJIOM MAaTEMaTUYECKOW UHAYKIIHH.

Tema 15. TeopeTHKO-MHOKECTBEHHBIH CMBICJI HATYPAJBHOIO YHCJIA,
HYJISI M OTIepPAlMil HA/l YUCIAMHU

ITonsiTMEe HaTypanpHOTO 4ucia U Hyls. OTHOLIEHUS «PaBHO», «MEHBLIEM,
«0oJTbIIIe» HAa MHOXECTBE LIEIbIX HEOTPHUIATEIbHBIX yKces. OnpeneneHue CyMMBbl,



e€ CyLEeCTBOBAaHME M E€IUHCTBEHHOCTb. 3aKOHBI cloxeHus. OnpeneneHue
pa3HOCTH, €€ CYIIECTBOBAHMUE M EIWHCTBEHHOCTH. TE€OPETHKO-MHOXKECTBEHHBIM
CMBICJI MPABUJ BBIUMTAHUSA «YHUCIA U3 CYMMBD» U «CYMMBbI U3 uucia». [loHsTus
«OoJbllie HaY, «MeHbIIe Hay. OnpeneraeHue NPOU3BEICHUs, €r0 CYIIECTBOBAHUE U
€AUHCTBEHHOCTh. 3aKOHbl yMHOXeHud. OnpeneneHue MNpOU3BEACHUS Yepes3
cymmy. OrmpenesieHHe YacTHOIO IEJOr0  HEOTPULIATENIBHOTO  YHWCJa Ha
HaTypaJbHOE, €ro  CYIIECTBOBAHME W  E€IUHCTBEHHOCTb.  [€OpETUKO-
MHOXECTBEHHBIN CMBICIT MPAaBUJI JEJICHUS CYMMblI U TPOU3BEIICHHUS Ha YHUCIO.
[TousaTus «00abIIE B», KMEHBIIIE BY.

Tema 16. HaTtypa/jibHOe YHCJIO KaK Pe3yJbTAT U3MEPEHHs BeJIMYNHbI

HarypanpHoe wuwmcio kak wMepa JaiduHbl  oTpe3ka. OmnpeneneHue
apu(pMETUICCKUX OIepaluii HaJl HATypaJbHBIMH YHCIAMH KaK MEpaMH JJTUH
OTPE3KOB.

Tema 17. TexcToBas 3a1a4a

CTpykTypa TEKCTOBOH 3ajaud. MeETOoJbl U CIOCOOBI pEHICHUs TEKCTOBBIX
3a/1a4. DTanbl peleHus 3a1a4.

PA3JIEJI 4. CUCTEMbI CYUCJIEHUSA

Tema 18. /lecaTuYHAsA CHCTEMA CUHMCJIEHHS

[To3umoHHbIE 1 HEMO3UIIMOHHBIE CUCTEMBI cuucieHus. [loHaTue cucremsl
CUMCJICHUS. 3aluCh W HA3BaHHE YHCEN B JIECITUYHON CHUCTEME CUHUCICHUSI.
AnropuTtmMbl  apu(METUUYECKUX JCHUCTBUM HaAJ IEJbIMH HEOTPHUIATEIbHBIMU
YUCJIAMU B IECITUYHON CUCTEME CUUCIICHUS.

Tema 19. Ilo3unmoHHBIE CHCTEMBbI, OTJIMYHBIE OT A€CATHYHOI

3anuch 4Kceal B MO3UIUOHHBIX CHUCTEMaxX CYHUCJICHUS, OTJIUYHBIE OT
necATU4HOU. llepexox OoT OJHOW NMO3WIMOHHOW CHUCTEMBI CUMCIICHMS K JIPYTOU.
Anroputmbl  apu(METUUYECKUX JCHUCTBUM HAJ IEJbIMH HEOTPUIATEIbHBIMU
YUCJIaMU B CUCTEMAaX CUUCIIEHUSI C OCHOBAHUEM, OTJIMYHBIM OT JIECSITH.

PA3JIEJI 5. OCHOBBbI TEOPUHA JEJIUMOCTH

Tema 20. OTHOLIEHUE AEJIMMOCTH

OnpeneneHue  OTHOLIEHUS ~ JEIMMOCTM  HA  MHOXECTBE  ILIEJBIX
HEOTpUUATEIbHBIX uncesl. CBONCTBA OTHOUIEHUS JETUMOCTU. JIeTMMOCTh CyMMBHlI,
pPa3HOCTH M TPOU3BEICHUS LENbIX HEOTPULIATENIbHBIX uyucel. [Ipu3zHaku
neauMocTy Ha 2, 3,4, 8, 5, 9, 11, 25. IIpu3Haku Je1MMOCTH Ha COCTABHBIC YHCIIA.

Tema 21. JleiuTes i u KpaTHBIE YHCE]

IIpocTeie U cocTaBHbIE YHCIa. beCKOHEYHOCTh MHOKECTBA MPOCTHIX YUCEIL.
Haumenbiiee oOmiee kpaTHOE W HaWOOJBIIUMN OOIIMN JIeTUTENh YHCEN, WX
OCHOBHbIE CBOMcTBa. B3anMHo npocthie uncna. OcHOBHas Teopema apu(pMeETHKH.
AJITOPUTMBI HAaXOXKACHUS HaUOOJBIIEro OOIIEero MAENUTENII W HaWMEHBIIETro
oO1iiero kpaTHoro uucesn. Ainroput™ EBkiunna.

PA3JAEJI 6. PACHIUPEHUE ITOHATUSA YNCJIA

Tema 22. PanmoHaJIbHBIE YHCJIA

ITonsarue npoOu. PanmoHanmbHOE umnciao. ApudMeTHUYECKHUE ISHCTBUS HaJ
pallMOHAIbHBIMA ~ YKCJIAMHU. 3aKOHbl CIIOXKEHUA U yMHOXeHus. CBoiicTBa
MHOXECTBA  pallMOHANBbHBIX  uucen. Jlecstuunbie  ApoOW.  AJNTOPUTMBI
apu(pMETUIECKUX NIEUCTBUIM HaJ HUMHU. ParmoHanbHbIEe Ynclia KaKk O0€CKOHEUYHBIE



JecATUYHBIe Tiepuoandeckue apoou. [IpeobpasoBaHre OOBIKHOBEHHBIX IpOOEH B
necsatuunbie. [IpeoOpa3zoBanue nepuoandeckux aqpooeit B 00bIKHOBEHHBIE.

Tema 23. JlelicTBUTEIbHbIE YHCJIA

[Tonarne wuppanuoHanbHOro uyucia. IlomoxuTenpHBIE EWCTBUTEIBHbBIC
yucia. beckoHeuHble JEeCATUYHbIE HemepuoAndeckue Jpodu. MHOXKECTBO
JNEUCTBUTENBHBIX Yuced. Apu(pMeTHYecKue IeHUCTBUS Haja JIeUCTBUTEIbHBIMU
YucjIaMU. 3aKOHbl  CIOXKEHUs W yMHOXeHHMs. (CBOWCTBa  MHOKECTBA
JNEUCTBUTEIBHBIX YHCEN. YMOPSAOYEHHOCTh M HENPEPHIBHOCTH MHOYKECTBA
MOJIOKHUTENBHBIX JIEUCTBUTENBHBIX YHCEN. [eomeTpuueckass HHTEpIpeTanus
MHO>KECTBA JICCTBUTEIIbHBIX YHUCET.

PA3JAEJI 7. BBIPAYKEHUS, YPABHEHUS, HEPABEHCTBA

Tema 24. YUucoBble BbIpaskeHNsl, pPABEHCTBA, HEPABEHCTBA

YuciioBoe BBIpaXEHUE M €ro 3HauyeHWe. YHCIOBbIE pPAaBEHCTBA M UX
cBoMcTBa. YucIioBbIE HEPABEHCTBA U UX CBOWCTBA.

Tema 25. Boipamenusi ¢ nepemMeHHOM

BoipaxkeHue ¢ nepeMeHHOH, ero 00JacTh ompeneiaeHus. ToXKIeCTBEHHbIE
npeoOpa3oBaHus BbIpaxeHUil. ToXIECTBO.

Tema 26. YpaBHeHUsI ¢ OIHOI epeMeHHOMH

OnpeneneHne  ypaBHEHUs.  YpPaBHEHHs C  OJHOM  II€PEMEHHOM.
PaBHOCUIIBHBIE ypaBHEHHs. TeopeMbl O PAaBHOCHIBHOCTH YPAaBHEHUN. Y paBHEHUS
C IBYMs IepeMeHHbIMU. [ToHSATHE CUCTEMBI U COBOKYITHOCTH YPaBHEHUH.

Tema 27. HepaBeHcTBa ¢ 0JHO¥ NepeMeHHOI

Onpenenenue HepaBeHcTBa. HepaBeHCTBa ¢ OJHOM  NEPEMEHHOM.
PaBHOCMIIBHBIE HEpaBEHCTBA. T€OpEMBI O PaBHOCUIIBHOCTU HEPaBEHCTB. lloHsATHE
CUCTEMBI U COBOKYITHOCTH HEPABEHCTB C OJHOU MEPEMEHHOM.

PA3AEJI 8. BEJIMUNHBI U UX UBSMEPEHUE

Tema 28. CkajisipHble BeJTMUHHbBI

OTpakeHHe CBOMCTB PEAIbBHOIO MHUpa Yepe3 MOHATUE BeIMYMHbl. OCHOBHBIE
CBOMCTBA CKAJIIPHBIX BeNWYWH. [loHATHE W3MEpEeHHs BEJIWYUHBI. BelnyuHsl,
paccMaTpuUBaeMbI€ B HAYAJIbBHOM Kypce MaTEMATHKU: BPEMSI, CKOPOCTb, IyTh, LICHA,
Macca, CTOUMOCTb.

Tema 29. /lniuna orpe3ka

[Tonarne nnuHbBl oTpe3ka. CBoWCTBa IMHBI OTpe3ka. M3MepeHue MJIUHBI.
Enununb! ivHbL.

Tema 30 [Lnomans purypsi

[TonsiTne muowaan mwiocko Gurypsl u e€ namepenue. CBoiicTBa IIOUIAAN
¢urypsl. Ilnomans MHOroyronbHuka. [lmomans npou3BOJIbHON KpPUBOJIUHEHHOM
burypsl 1 e€ usmepenre. PaBHOBEIMKOCTh U pABHOCOCTaBICHHOCTh (PUTYD.

Tema 31. O0béMm Tes1a

[Tonsitue o6béma Tema u ero wm3MepeHue. CpoiictBa 00BEMaA. OO0BEM
PSIMOYTOJIBHOTO MapaJlieenuneaa.

PA3AEJI 9. DiieMeHTBI reOMeTPUM

Tema 32. AkcuomaTuyeckoe NMOCTPOEHHE reOMeTPUH

Hcropust BO3HUKHOBEHMS M pa3BuTusi Treomerpuu. CucremMa akcuom
['uns6epra.



Tema 33. I'eomeTpuueckne GUIrypbl Ha NJIOCKOCTH

Cucrema reoMeTpUYECKUX NOHATHH, U3y4aeMbIX B 1IKoJe. ['eomeTpuueckue
¢Gurypsl: yria, npsiMble, TPEYrOJIbHUKH, YETHIPEXYTOJIbHUKH, MHOIOYTOJIbHUKH,
OKpY>KHOCTb, KpyT. CBOWCTBAa FEOMETPUUECKUX PUTY.

Tema 34. 'eomeTpuueckue MOCTPOEHUSI HA MJIOCKOCTH

AKCHOMBI KOHCTPYKTHBHOW TI€OMETpPHM. OJIEMEHTapHble 3aJaud Ha
IIOCTPOEHME. JTallbl pEICHUs 3a/1a4 Ha MOCTpOeHHE. MeToabl pelIeHHs 3aa4 Ha
NOCTPOCHUE:  METOoA  nepecedeHuss  (Uryp,  METOJ  TE€OMETPHYECKUX
npeoOpa3oBaHuid,  anreOpandeckwmii  MeTOoA.  3aJadyd  Ha  MOCTPOCHUE,
HEpa3pelINMbIe IUPKYJIEM U JINHEUKOU.

Tema 35. I'eomeTpuyeckue GpUrypbsl B IpOCTPAHCTBE

Mpmuororpannuku. Teopema [lekapra —Oiinepa 0  MHOTOIPAHHHKAX.
[TpaBuiibHBIE MHOTOTpaHHUKHU. Tena Bpamenus. M300paxenne mpocTpaHCTBEHHBIX
¢uryp Ha IIOCKOCTH.



6. MeTonnueckue MaTepuaJIbl J1Jis1 00y4AKOIIHMXCS M0 OCBOSHUIO TUCIIATIIMHBI

6.1. CamocrosiTesibHasi pa0oTa 00y4ArOIIMXCS M0 JUCHUILTHHE (MOTYJII0)

TeJI;‘)H Tema 3amanue Metoauyeckrue peKOMEH AU MO BBIMOJTHEHHUIO 3aJaHUs Yacwl dopma KOHTPOJIS
Pasnen 1. MuoxkecTBa
1. 1. 3agaiite  crienyoomue — MHOXECTBa 1. Tlpm 3agaHuM  MHOXKECTBAa  IEPECUUCICHUEM 2 — YCTHBIA  OTBET
JIBYMsI CIOCOOAMHM: TIEPEUUCIICHUEM H | 3aIICBIBAIOTCS BCE AJIEMEHTHI MHOXKECTBA B IIPOU3BOJILHOM Ha MPAKTUIECKOM
yKa3aHueM XapaKTEPUCTUUYECKOTO | TOPSIAKE. 3aHATHU.
CBOIiCTBa: [Tpu 3aJJaHuU MHO>KECTBa c ITOMOIIILIO
A — MHOECTBO OJIHO3HAYHBIX | XapaKTEPUCTHUYECKOTO CBOMCTBA CIEAyEeT NOMHUTh, YTO
HaTypaJbHBIX YHCE; OTHM CBOMCTBOM JOJDKHBI 00/JaJaTh BCE DJIECMEHTHI
o B — MHOECTBO HATypaIbHBIX YHCEN OT 5 | JTAHHOTO MHOXKECTBAa W HE O00NaJal0T HUKaKue Jpyrue
= 710 15 BKIFOUNTENBHO; OOBEKTEI.
3 C —MHOXeCTBO HaTypalbHBIX YHCET, Hampumep, H — MHOXecTBO Bcex uncen MEXIy —2 U 5
§ Menblie 40 1 KpaTHBIX 3; MOKET OBITh 3aJJaHO C TOMOIIBI0 XapaKTEPUCTUUECKOTO
= D — MHOKeCTBO HaTypanbHBIX | cpoiicTBa cieaytommm  crocobom: H ={x|x R,
2 JIBY3HAUHBIX yncel, KpaTHbIX 10; 2<x<b5}
E E — MHOXECTBO IENBIX YHCEN, MOIYJb 2. [lepen BBHITIOTHEHWEM 3aJaHUS CIEAYET MOBTOPHTH
I:o KOTOPBIX HE MPEBBIIIACT 4. MaTepuall IIKOJBHOIO Kypca MAaTeMaTUKM O YHUCIOBBIX

2. Jlaupl umcma: 6, COST, -3,5,
log, 0,125, V7, =, 0, V16, -2, =,

4 1
3 . T
V-8, sin, log; 11, 4,(23).
COCTaBLTe nu3 HHUX IIOIMHOXECTBO
MHOYECTBa HATyPaJbHBIX YHCEN; IICIBIX
YHUCCII, paHI/IOHaJ'H)HI)IX qHUCCII.

MHOXCECTBaAx. HeKOTOpBIe qucia npeacTaBJICHbBI B BHIC,
TpeOyromeM MpeoOpa3oBaHusi C TIOMOIIBIO HM3BECTHBIX
paBui U GopMyII.




CBOMCTBAMH).

%2 BBISICHUTH ~ ABIAIOTCS  JIM  CJIOXKEHHUE, Jlis BBIMONMHEHUs] 3aJaHUsl HEOOXOIUMO MOBTOPHTH — YCTHBII OTBET Ha
© E 5| YMHOXCHHC, BBIYMTAHHC, [CICHHC Ha | ONPEICICHUS anredpandecKou u YaCTUYHOU MPaKTUYECKOM
5 8, % MHOKECTBaX N, Z, Q, R | anrebpanyeckoii onepanuen, Ux CBONCTBa 3aHSATHU.
L'S; % 2| anredpanueckumu omepauusmu. Kaxue
S & i M3  HHUX  SBISIIOTCS  YaCTUYHBIMHU
< T| anrebpanvecKuMH OIepalusaMu.
v 1. lokazats: 1.Ilpu pmoka3arenbCTBE 3aKOHOB OINEpalUid  HaJ — [pOBEpKa
= a) acCOIMaTUBHbBIC 3aKOHBI; MHOKECTBAMHU  HCHOJB3YIOTCS  CBOWCTBA  OTHOIICHHS KOHCIIEKTa;
; 0) 3akoHbI 1e Moprana. BKJIFOYEHHUS MHOXKECTB. J(OKa3aTeIbCTBO OCYIIECTBIISACTCS — YCTHBIA OTBET Ha
= CrenaTh WLTIOCTPALIMIO ITUX 3aKOHOB Ha | B JIBa 3Tala: MPAKTUIECKOM
@ nuarpammax Jitiepa-Benna 1) noka3bIBaeTcsl, 4TO JieBasi YaCTh PABEHCTBA SIBJISIETCS 3aHATHH.
2z MOJIMHO>KECTBOM TMPaBOil YacTH,
S 2) [OKa3bIBaeTCs, YTO IpaBas YacTh paBEHCTBA
=3 ABJISIETCSl TTOJIMHOXKECTBOM JieBOM yacTu. Ha ocHoBanum
§ S 9TOTO  JIeNIaeTCs BBIBOJ O PABEHCTBE MHOMKECTB,
= 3aMMCaHHBIX B JIEBOM M MPABOM YacTsIX PaBEHCTBA.
% [Ipu wumroCTpaniuu STHUX 3aKOHOB Ha JuUarpammax
& Diinepa-Benna He0oOXOIUMO BBIICIUTh MHOXKECTBA, O
5 KOTOPBIX HAET pedYb, CHelaTh BBIBOJ 00 OTHOIICHHSIX
MEXy HUMH, 3aTEM BBINIOJHUTH PUCYHOK.
) 2. JlaHbl MHOKECTBA: 2. Ilpu BHIIOJIHEHWH O3TOTO  3aJaHusl IS
E A=(-7;3); B=[4;8]; C=(1;12]. HArMsgHOCTH u300pasure MHOoxkectBa A, B u C
3 Haiitu: 1) AUB, 2) AUC, IITPUXOBKOM (Pa3HOTO I[BETAa) HA YHCIOBOW TIPSIMOH.
s 3)BUC, 49)ANB, 5 ANC; 3. [pu BBITTOJIHEHU U JTAHHOTO 3a/1aHust
§ } 6)BNC 7)A\B; 8)B\A, 11eJIECO00Pa3HO BOCIOIB30BATHCS JUAarpaMMaMu Diiiepa-
§ E 9) C\A; 10) A\C, 11)B\C; BeHHa u ¢ uX TOMOIIBIO H300pa3uTh HCXOJIHOE MHOKECTBO
z 2 | 12) C\B. 1 T€ MHOXECTBA, XapaKTEePUCTUUECKHE CBOMCTBA KOTOPBIX
5 8 3. Mpuaymath NpHMepET Ha | 380@HBL B YCIOBUM  33Jayd.  3areM  BBIJCIHTH
E pasbueHHe MHOKeCTBA Ha Kiacchl ¢ | HETepeceKaromuecs TTOJIMHOKECTBA, 00beTMHEeHHE
= NMOMOIIBI0  Tpex  CBOMCTB  (yuectp | KOTOPBIX COCTABILIET HCXO/HOE MHOMKECTBO, H OIUCATH HX
5 pa3IHYHBIC OTHOIICHHUS MeskTy | C TOMOIIBIO XapaKTePUCTHIECKOTO CBOHCTBA.
g MHOKECTBAMH, OINPEJEICHHBIMU 3TUMU




HexapToBo
MPOU3BEICHUE MHOXECTB

PaccMoTpeTh Bce BO3MOXKHBIC CITydan
M300paKeHHs JCKapTOBA IMPOU3BEICHUS
KOHEYHBIX M OECKOHEYHBIX YHCIOBBIX
MHO>KECTB Ha KOOPJMHATHOUW TUIOCKOCTH.
Cnenatb BBIBOJ Kak  HM300pakaeTcs
JIEKapTOBO TPOM3BEICHHE, eciu 00a
MHOJKECTBA KOHEYHBI, OJJHO KOHEYHOE, a
npyroe OeckoHeYHOe; 00a MHOXKECTBa
OECKOHEYHEI.

s BBIMONHEHUS AAHHOTO 3a/laHus HEOOXOAUMO
MOBTOPUTHh M3 IIKOJBHOIO Kypca MaTeMaTHKU AECKapTOBY
CUCTEMY KOOpAMHAT. OJEMEHTHl TIEepPBOTO MHOXECTBA
nzoOpaxatorcss Ha ocu OX, a D>IEMEHTHl BTOPOTO
MHOXkecTBa u300paxkaroTcs Ha ocu OY. [lpu BbImOIHEHUH
3aJJaHUM, HEOOXOIUMO pPACCMOTPETh BCE BO3MOXKHBIC
MPOU3BENICHUS KOHEYHBIX MHOXECTB M OECKOHEYHBIX
MHOECTB  (OTpPE3KOB, HWHTEPBAJIOB, IOJIYHHTEPBAJIOB,
OTKPBITBIX M 3aMKHYTBIX JTy4eil).

— JIOMAITHSIS
KOHTPOJIbHAS
pabora.

1. I3 y4eOHMKOB Ha4ajlbHOM ILIKOJIBI

1. [Ipu u3nokeHUM MaTepuaia JIFOOOW JUCIMUILTAHBI

- YCTHBIA OTBET Ha

MEPEHOC, CXKATUE U PACTSHKEHUE BIOIb OCel KOOpIWHAT,
CUMMETpPHSA).

IPUBECTH  TIPUMEPBl  COOTBETCTBMM. | HAYAJIBHOM ILIKOJBI, YYWUTEIb JIOJDKEH AaKLEHTUPOBATh IIPAKTUYECKOM
o 3amaTh STH COOTBETCTBHSI C IOMOIIBIO | BHUMAaHUE HE TOJIBKO HAa OOBEKTaX HW3ydeHHs, HO M Ha 3aHATUU;
; rpa¢os u IIEPEUUCIICHUEM nap | cBA3sX Mexay HuMH. [losTomy yuutemo HeoOXOauMO - IpOBEpKa
S S | oneMeHTOB, HAXOASMMXCA B 3aJaHHBIX | BUAETh COOTBETCTBHS MEKAY OOBEKTAMH MHOXKECTB KOHCIIEKTa.
= g COOTBETCTBHSIX. pa3IMYHON NPUPOJBI, TOHUMATh UX CYTh, YMETH 3a1aBaThb
é E 2. llpunymatp MPUMEPHI | 3TU COOTBETCTBUS. [IpH BBHINMONHEHMM AAHHOTO 3a/laHus
& 5 | OECKOHEYHBIX PABHOMOLIHBIX MHOXKECTB | HEOOXOAMMO PacCMOTPETh YYEOHUKHM IO  Pa3IMYHBIM
2 g IpeIMeTaM M HallTM COOTBETCTBUS MEXIY M3y4aeMbIMU B
g MaTepHale 00beKTaMH, IPOIecCCaMH U SBJICHUSMHU.
© 2 Jlns BBITIONHEHUS 3aJaHUs HEOOXOIMMO 3HATh
CBOWCTBA  OTOOpakeHHUH, UX  BHUIBI, MIOHSATHE
PaBHOMOIIHBIX MHOXECTB
1. U3yuutes sMHEWHYI0  (YHKIUIO. 1. U3yuenne  nuHEiHOW  (QYHKIUM  HEOOXOIUMO - YCTHBIN OTBET Ha
[IpuBecTn  mpuMepbl,  PACCMOTPETH | IPOBECTH IO IUIAHY: OINPEACIEHUE, YacTHBIE Cllydau, IIPAKTUYECKOM
CBOMCTBA JTUHEHHOUN (YHKITUU. 00yacTh ompeeseHusT 1 MHOXKECTBO 3HAUYeHUU (DYHKIIHH, 3aHATHH;
= 2. I3yunth BONpPOC O TIOCTPOCHUHU | CBOWMCTBA (YHKIMHU (MOHOTOHHOCTb, OTPAHUYEHHOCTH, - IpOBEpKa
g | rpaduKOB KBafpaTHIHOM YHKIIHHL. YETHOCTD, IEPUOTUIHOCTH), TpaUK PYHKIIHH. KOHCIIEKTA,
=X 2. J1nst mocTpoeHus rpaduKOB KBaApaTHIHON (DYHKITHH, — JIOMAILHA
S HE00X0/IMMO MOBTOPUTH U3 HIKOJIBHOI'O Kypca MaTeMaTHKH KOHTpPOJIbHAs
MaTepuai 1o mpeodpa3oBaHUI0 TpaduKoB (MapayieTbHbIHA pabora.




OTHOLIEHUS HA MHOXKECTBE

1. ITpowsmtocTpupOBaTh € IMOMOIIBIO
rpadoB u rpaduKoB CBOWCTBA OMHAPHBIX
OTHOIIEHUN Ha YHCJIIOBOM MHOJKECTBE H3
IISITH 3JIEMEHTOB.

2. 3a10JIHATh Ta0IHITY CBOICTB
OMHAPHBIX OTHOIIEHU I TOPSIIKA.
[IpuBecTr mpuUMeEphl Ha KaXKJI0€ U3 ITHUX
OTHOIIICHUM.

1. Tlonmp3ysice oOmpeneneHrueM CBOWCTB  OWHApPHBIX
OTHONIICHHWI TPUBECTH TpaUUECKyr0 HHTEPIPETAIUIO
3THX cBOWcTB. Hampumep, pedieKCUBHOCTh O3HAYAET, UYTO
AJIEMEHT MHOXECTBA HAXOJUTCS B JAHHOM OTHOIICHUU
caM ¢ co0oii, 3HA4YHUT, Ha rpade OyayT METIH B KaKIOH
BepIIMHE, a TpaduKy MPUHAMISHKAT TOYKH, JIS)KAIIUE Ha
ouccekrpuce | u |l KoopAMHATHBIX YTIIOB.

2. 3aIOTHATH CIICTYIONIYIO TaOIHUITY:

CBoiicTBa
OTHOILIEHUN

eIeKCUBHOCTE
HTUDEDIEKCUBHO
CHUMMETDUYHOCTE
CUMMETDUYHOCTE
HTACUMMETDHAYHO
TnaH3UTUBHOCTE

CBI3HOCTD

Hassanune nopsaka
Crporuii TMHENHBIN TOPSAI0K
Crporuii YaCTUYHBIN MOPSAOK
Hecrporuii nuuevinbiit
MOPSIOK
Hectporuii yactuuHbIii
MOPSAIOK

B kaxmoint sAYelKke MOCTaBUTL «1t» WM «—»B
3aBHCUMOCTH OT TOTO, BBIMOJHIETCS MM HET 3TO CBOMCTBO
B JIAHHOM TIOPSIKE.

- YCTHBIM OTBET Ha
NPaKTUYECKOM
3aHATHU;

- IpOBEpKa
KOHCIICKTA.




DneMEeHTH KOMOWHATOPUKH

1. Pemuth ciemyromue 3a1aun.

1. CKOJIBKO «CIIOBY MOKHO
COCTaBUTh W3 BceX OykB  cioBa
«BBIOOpKa»?

2. CKOJIBKO  TPEX3HAUHBIX  YHCE

MO>KHO COCTaBUTh U3 udp 1, 2, 3,4, 5, 6,

7, ecam uudpel B YHCIAaX ~ HE
HOBTOPSIIOTCA?
3. CKONBKO ~ aKKOp/IOB ~ MOXHO

CHITPaTh C IMOMOMIBIO TPEX KIABHUII H3
cemu?

4. Ckonpko CyILIECTBYET
TPEX3HAUHBIX YHCEJ, B 3alIUCH KOTOPBIX
HCTIOJIBL3YIOTCS TOJBKO I 1,2,3,4,5?
2. CocTaBUTh M PEHINTH KOMOWHATOPHBIE
3a/1aumn c podeccuoHaTbHBIM
COJIepKAHUEM.

1. PemnTh 33124 HECKOJBKUMHU CIIOCOOAMHM: TPUMEHSS
rpad nns mepebopa Bcex BapUAHTOB, UCIOJB3YS MpaBUIIA

CyMMBI H  TIPOM3BEICHUS, HCIOJIB3YS  (HOPMYJIbI
KOMOMHATOPUKH. Ob6ocnyiite BBIOOD (bopmybI
KOMOWHATOPHOU KoH(purypamum. 2. CocraBiss

KOMOMHATOPHbIE 3a/la4d HaJ0 YYMTHIBaTh, YTO IPU HUX
pEeLICHUH JIOJDKHBI OBITh HCIIOJIB30BaHbl HE TOJBKO
pa3iauyHble KOMOMHATOpPHbIE KOH(QUIypaluu, HO TaK e
OpaBUIO CyMMbl M HpaBWiIo MpousBeneHus. Illpumep
3agaun: «CocTaBisisi paclUCaHUE Ha IOHEAEIbHUK B 9
KJlacce, 3aByd MOXKET IOCTaBUTh 6 YypOKOB: anre0pa,
¢usuka, Owomorusi, TPyA, HUCTOpHs, (UBKYIBTYypa.
CKOJIBKO CYIIECTBYET BApPUAHTOB PACIIUCAHUS, €CIIH:

1)  Ouosiorus JOKHA OBITH TPETHUM YPOKOM;

2)  ¢GusKynbTYypa HE MOXET OBITh MEPBBIM YPOKOM, a
anreOpa — MOCIeTHUM?)

— IIpOBEpKa
JIOMaIIHEeH
IMMBMEHHOM
paboThI

TloaroroBka K cjade 3K3aMeHa

CamocrositenbHass paboTa 1O TMOJATOTOBKE K
9K3aMEHy TMpHU3BaHAa CHCTEMaTU3UPOBAaTh, YTOUYHUTH,
YIOPSJIOUUTh YK€ MPUOOPETCHHBIC 3HAHUS, HABBIKU U
YMEHHsI, YIPOYUTh UHTEIJIEKTyalbHyI0 TOTOBHOCTH
YCIEIIHOTO0 MPOXOXKIEHHUsSI aTTeCTallud 1o y4eOHOM
mucrurinae.  [loarotoBka Takke mpeArnoiaraeT U
MEPEOCMBICTICHHE TEOPETUIECKOTO MaTeprala, H YMEHHE
MPUMEHSITh 3HAHUS [Tl PEIICHUs] TUTIOBBIX 3a/1a4.
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— YCTHBIN OTBET Ha
JK3aMeHe

Pazgen 2. DIEeMEHThI MATEMATHYCCKOM JIOTHKHI




9. = 4 1. N3 yuyeOHMKOB HayaupHOU IIKOMIbI | 1. [Ipu nonGope nmpuMepoB HaJO 3HATh ONPEIEICHUS — YCTHBIN OTBET HA
dnpuBecTu IPUMEpPBl  TPEAJIOKEHUH, | BbICKA3bIBAHUI M JIOTMYECKUE CBS3KH, HMCIOJIb3yEMbIE B IIPAKTHYECKOM
= :SIBJ'ISII-OI_HI/IXCH BBICKA3bIBAHUSIMU. | COCTABHBIX BBICKA3bIBAHUSAX. 3aHATHU
= o JOmpenenuTh SBIAIOTCS — BBICKa3blBaHUS | 2. Jist Toro, 4To0BI COCTaBUTH JIOTUYECKYIO (popMyIry
2 E J97IEMEHTAPHBIMU HIIM COCTABHBIMH. JAHHOTO BBICKa3bIBaHMsA HaJ0 mepedpasupoBaTb €ro
§ S 32 CocraBbTe JOTHUECKYIO (DOPMYIY | HCHOJB3YS JIOTUYECKHE CBSI3KH («H», HIINY», «HEY, «ECIIH,
S E E BbICKa3bIBaHusl «VIeT HampaBo — MECHb | ... TO»), OCTABIISSI CMBICT HEH3MEHHBIM.
M = 4 3aBOAUT, HAIEBO — CKa3Ky TOBOPUT.
10. 2 . Jloka3aTte TeopeMbl O MHOXecTBe | [ J10Ka3aTreiabcTBa TEOPEM HEOOXOAMMO ONUPAThCA Ha - YCTHBIM OTBET HA
S @ | MCTHHHOCTH JU3BIOHKIINH U | paCCY)KII€HUS, HCIOJIb3yeMblEe IIpU  JOKA3aTeIbCTBE IIPAKTUYECKOM
S % | KOHBIOHKIIMH BBICKa3bIBATC/IbHBIX (DOPM | PABEHCTBA ABYX MHOXCCTB. 3aHATUU
M = JA () uB ().
11. N3 mKOIbHBIX Y4eOHMKOB MpuUBECTH | sl BBIACHEHHS CTPYKTYpbl TEOpPEMbl HEOOXOIUMO - YCTHBIN OTBET Ha
~ £ | IpHMepbl TEOPEM yKa3aTh MX CTPOCHHE, | MepepOpMyIHPOBATE MATEMATHYECKOS MPEITIOKCHHE B MIPAaKTHYECKOM
S & |cocraBuTh Ui Kaxkaol oOpartHyto, | Buae «Ecmu ..., To ...». W3 Takoil (pOpMyIHpPOBKH JIETKO 3aHATHH.
§ °:) IIPOTUBOIIOJIOKHYIO, IPOTUBONOJOXHYIO | BBIACIUTh YCIOBUE M  3aKIIO4YEHHE TeopeMbl. [l
8. £ | 0bpaTHOM. COCTaBJICHUS 00paTHO, IIPOTHUBOIIOIOKHOM,
O 5 IIPOTUBONOJIOXKHOW 00paTHOW TeopeM HeoOXOIUMO 3HATh

HX OIIPCACIICHUA.




12.

VYMO3aKII0OYEeHUA 1 UX BUIBI

CocTtaBuTh 1O TpPU JEAYKTHUBHBIX
YMO3aKJIIOUEeHHsI, YKa3aThb MpaBUiO, IO
KOTOPOMY OHHU COCTaBJICHbBI, NPOBEPUTH
WX TMPaBUIBHOCTH C TOMOIIBIO KPYIrOB
Ditnepa

[Tocne cocraBieHuss JE€AYKTUBHOTO  YMO3AKJIIOYCHHS
IPUCTYNAIOT K €r0 aHATU3Y:

1) BBLAENSIOT JIOTUYECKYIO CTPYKTYPY YMO3AKIIOYEHHS U
COCTaBJISIIOT €TI0 CXEMY,

2) NpoBEPSIOT COOTBETCTBUE IMOJIYYEHHOH CXEMbl OJHOMY
M3 U3BCCTHBIX IIPAaBUJI BbIBOAA.

Ecnu takoe cOOTBETCTBHE MMEET MECTO, TO PACCYKICHUE
MMpaBUJIbHO, €CJIM K€ TAKOTO COOTBCTCTBHA HCT, TO HAOO
MPOBECTH  JANbHEWIIWI  aHAIW3  yMO3aKIIOUEHUs C
MOMOIIBbIO KPyroB Dusepa. st 3Toro cxemy 3anuchIBalOT
HA TEOPETUKO- MHOXKECTBEHHOM S3bIKE U C TOMOIIBIO
KpyroB Oijepa H300pa)kalOT IIOCBUIKH, CUYUTas UX
UCTUHHBIMU. 3aTeM BBIACHSIOT, BCErAa JIM TMPU ITOM
WCTUHHO 3aKioueHue. Eciam jxke Bo3MOKHA CUTyalus, npu
KOTOPOM  3aK/IIOUYEHHE  OKa3bIBACTCS  JIOKHBIM,  TO
YMO3aK/II0Y€HNE HEMPABUIIBHO.

- IpOBepKa
KOHCIICKTA.

13.

MareMaThyeCcKue MOHSITUS

1. U3 yuyeOHukoB MmaremaTuku 1 —4
KJIACCOB BBINHCAaTh KOHTEKCTYAJIbHBIE |
OCTEHCHBHBIE ONpeETICHHUS.

2. 13 y4eOHUKOB MaTeMaTUKU
CpeHeW ILIKOJbI MPUBECTH HPUMEPHI
OTIpelIeTIeHNs] 4epe3 poJ M BHJIOBOE
orTauuue. BBIICHUTH, Kakoe MOHATHE
SIBIISIETCST POJIOBBIM, KAKOE BUIOBBIM.

1. Ina BbIMONHEHHWs 3aJaHUs HEOOXOJUMO  3HATh
KJIaCCU(UKALIUIO OTNPEIeICHUH.

2. Jlns ompeneneHusl TOHATHS 4Yepe3 poJ U BUIOBOE
OTJINYNE HE00X0IMMO BBIJICIIUTD CTPYKTYpPY
OTPENIeNISIONIEr0 MOHATHS: BBIIECIUTh POJAOBOE MOHATHE
U XapaKTEePUCTHYECKHNE CBOWCTBA, 3aJalONINE BHIOBOE
ornuuue. [IpencraBuTh HaiiieHHBIE TpPUMEpPHl B BHUJE
CXEMBI:

Ponoso
Onpenensiem <> e + Bunosoe
O€ ITIOHSITUC IIOHSTHU OTJINYUC
e
Onpenensironiee
IIOHATHUC

- YCTHBIN OTBET Ha
MIPaKTUYECKOM
3aHATHH.




HOI[FOTOBKa K CJa4ycC 5K3aMCHa

CamoctosatenbHas paboTa 1O MOATOTOBKE K
9K3aMEHY I[IpU3BaHAa CHCTEMAaTU3UpOBaTh, YTOUHUTH,
VIOPSAOYUTH YK€ NMPUOOpETEHHbIE 3HAHUS, HABBIKU U
YMEHMsSI, YIPOUYUTh HUHTEIUIEKTYalbHYI0 TOTOBHOCTh
YCIELIHOTO MPOXOXKJICHHUsSI aTTeCTallud 1o y4eOHOM
muciumuinHe.  IlogroroBka Takke mpeArnosaraeT U
MEPEOCMBICIICHUE TEOPETHUYECKOr0 Marepuana, YMEHHE
IPUMEHSTh 3HAHUS JUIsl PEILICHUS] TUIIOBBIX 3a/1a4.
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Paznen 3. PaznuyHbie MMOAXOJbI K ITOHATHIO I CJIOT0 HCOTPULIATCIIBHOI'O Y Clla

14

AKCHOMATHYECKOE IMOCTPOCHUEC MHOXECTBA LECJIBIX

HCOTPpULATEIIBHBIX YUCEIL.

1. CocraBienue T8.6J'II/II_IBI YMHOXKCHUA

OJHO3HAYHBIX YHUCCII.

2. PaCCMOTpeTB IMPUMCHCHHUEC MCTOa

MaTeMaTH4IeCKOM WHAYKOHUN
A0Ka3aTCJIbCTBEC HCPABCHCTB

npu

1. Tabnust YMHOXECHUS OJIHO3HAYHBIX qucel
COCTaBIAIIOTCA Ha OCHOBAHMM OIPEACICHUM CIOXKEHUS H
YMHOXEHUS B  aKCHOMAaTHYECKOM TEOpUH, 3aKOHOB
CIIOXKCHHS.

2. Jloka3aTenbCTBO METOAOM MaTeMaTHUECKOW HMHAYKIUH
COCTOHWT U3 JIBYX YaCTEH:

1) moka3bIBaIOT, YTO yTBEpxkKIeHUE A(71) HCTUHHO JuIst M
= 1, T.e. HCTUHHO BBICKa3bIBAHHUE A (1}

2) NpearoaaratT, 4To yTBEPXKACHUE A(n) UCTUHHO JUISA
1 =K, ¥, UCXO/ U3 ITOTO MPEIONIOKEHHS, JTOKA3bIBAIOT,
yro yreepxaenue A(M) wucrmnno min n=k+1, T.e.
UCTUHHO BbICKaspiBanue A(k) == A(k + 1) Ecimm A(1)A
A(k)==>A(k+1) — wuCTHHHOE BBICKAa3bIBaHHE, TO
JETAOT BBIBOJ O TOM, 4T0 yTBepkaenue A(N) ucrtunno

JJIsA J1000r0 HaTypaJIbHOTO 1.

- YCTHBIN OTBET Ha
MPAaKTUIECKOM
3aHATHH,

- IpOBEpKa
KOHCIIEKTA.




15. = 1. U3 IIKOJTBHBIX yueOnukoB | 1. Ilpum mombope 3amad Ha CIIOKEHHE W BBIYUTAHHE - YCTHBIM OTBET Ha
= mareMaTHku (1 —4 kmaccoB) momoOpaTh | HEOOXOAMMO YYHUTHIBATh, 4YTO BBIICISIOTCS JBa THIIA IIPAKTHYECKOM
z 3aJjaud  Ha CJOXXEHME W BBbIUUTAHHUE, | 33Ja4, C IIOMOINBIO KOTOPHIX IPOBEPSIETCS YyMEHHE 3aHATHUH;
s OOBSICHUTH BBIOOD necTBus c | 00OCHOBBIBaTH  BBIOOp  JCWCTBUSI HAa  TEOPETUKO- - IpOBEpKa
= TEOPETUKO-MHO>KECTBEHHOM TOYKU | MHOKECTBEHHOM ocHoBe. K mepBoMy OTHOCATCS 3aaaud, KOHCIIEKTA.
& «

5 3peHwsl. IIPU PEIIEHUU KOTOPBIX MCHOJIB3YIOTCS MpaBuUiia MoJCUYETa
E 2. CocTaBUTh 3a/laud Ha MPUMEHEHHE | JIEMEHTOB B  OOBEIMHEHMHM  HENEpeceKaromuxcs
2 _ | IPABAI BHIMMTAHMS YHCIA M3 CYMMBI M | MHOKECTB W B JIONOJNHEHWH TIOAMHOKECTBA JIO JNAHHOIO
S = | CYMMBI W3 YMCIIA, PCLIACMbIC DA3HBIMH | MHOXeCTBA. Ko BTOpoMy Tuily 3ajad OTHOCATCA Te, B
> .

£’ | cocobamu, HM3MEHHTb YCIOBAs 3aJa4 | KOTOPbIX 00OCHOBaHHE BHIOOpA ACHCTBHS TPEOYET 3HAHMS
E 5 | Tak, 4TOObI YHCII0 CIOCO0O0B | TEOPETUKO-MHOKECTBEHHOT'O CMbICIIa OTHOILECHUH
2 5 | yMEHbIIANIOCH. «CTOJIBKO ke, «OoJIblIe (MEHBIIIE) Hay.

= )E 3. M3 1KOIBHBIX  y4eOHUKOB 3. Ilpu nmoxbope 3anay Ha YMHOXEHHE HEOOXOIMMO
s= & | maremaruku (1 —4 KmaccoB) mono0parh | yYHTBIBATB, YTO BBIICIAKOTCS JIBA THIIA 33/1a4, C TOMOIIBIO
% & |3amaun  Ha yMHOKEHHE U JIENICHHE, | KOTOPHIX MPOBEPAETCS yMEHHE OOOCHOBBIBATH BBHIOOD
T 9 . . . -
@ £ | OOBsCHUTH BBIOOD JeCTBUS C | JIEHCTBUS HA TEOPETHUKO-MHOXKECTBEHHOM OCHOBE: MOJICUET
5 TEOPETUKO-MHO>KECTBEHHOM TOYKU | YUCJIa DJIEMEHTOB B JIEKaPTOBOM IPOM3BEJCHUU JABYX
o)

% 3peHws. MHOXECTB ¥ B 00BETMHEHHH HECKOIBKMX 3KBUBAJICHTHBIX
o .

Z MEXy COOOH MHOXKECTB.

z IIpn BBIOOpEe 3amau He JeJI€HHME TakkKe HaJo
= paccMOTpeTh J1Ba BU/Ia 3a]a4: MOJCUET YHUCIA FTIEMEHTOB B
E <

2 KOKIOM Kjlacce SKBUBAJEHTHOCTH U TMOACUYET 4YHCIla
3 KJIACCOB SKBHBAJICHTHOCTU NpPU pa3OMEHUH MHOXKECTBA Ha
= PaBHOMOITHBIE KJIACCH DKBUBAICHTHOCTH.

16. U3 MIKOJBHBIX yuebHukoB | [Ipu noxbope 3a1a4 HEOOXOAUMO TTOMHHTD, YTO CIOKEHUE - IpOBEpKa

| MATEMATHKH (1 —4 xmaccoB) momoOpaTh | U BHIYUTAHWE HATYPAJIbHBIX UYUCENl CBA3aHO C CYMMOW H KOHCIIEKTa.
é cEs =|3amauM  HAa  CNOXCHHE, BBIYMTAHHE, | PA3HOCTBIO  OTPE3KOB, @ YMHOXCHHE W  JICTICHHC
o £ Y| yMHOXeHHE, JelieHHe, 00BbACHUTD BBIOOD | HATYPAIbHBIX YHCENl, ABIISIONIMXCS 3HAYEHHAMH BEIUYUH
= .
J 5 S| neHcTBHS ¢ TOYKH 3pEHHsS] HATYPAIBLHOIO | OTPaXkaeT Iepexo]l K HOBBIM €IMHULAM H3MEpPEHHs: K
™
T & =| yhcna Kak Mephl BEJIMUYUHBI (Ha mpUMepe | Ooiee MEJNKMM B ClIy4ae YMHOXKEHUS WIM K Oosee

JUTMHBI OTPE3Ka).

KPYIIHBIM B Clly4ac JEJICHUs.




17.

TexcroBas 3aJa4dya

1. ITpuaymath MATh TEKCTOBBIX
3a/1a4 U PEIIUTh UX Pa3IHUYHBIMH
crocoo0amu.

2. PaccmotpeTs perieHne 3a1ad «Ha
JacTH»

Kaxk pemars 3a1auy?

1. [lonnMaHue MOCTAaHOBKH 3aJa4H.

[]ensv: HyXHO CHO MOHSATH 3a7a4y

Bonpocvl, komopwie Heobxooumo cebe nocmasumo,
coeembol.

Uro HeusBecTHO B 3amaue? Uto mano? B yem cocrout
ycrnoBue? JloctaTouHo M yCIOBHE MJi OINpeAeTeHUs
HEU3BECTHOTO WJIM HEJAOCTATOYHO WJIM YPE3MEPHO WU
MPOTUBOPEUUBO?

Pazpenure ycnoBue Ha 4acTH M IOCTapalTech 3amucaTh
uX.

- YCTHBIM OTBET Ha
NPaKTUYECKOM
3aHATHU;

- IpOBEpKa
KOHCIIEKTa;




TexcroBas 3aJa4dya

2. CocraBiieHUeE JIaHA PEIICHUs 3aJauu.

Llenv: HyXHO HaWTHM CBSI3b MEXAY [JaHHBIMU H
HeusBecTHbIM. Eciu He ymaércs cpa3y OOHapyX UTh 3Ty
CBSI3b, BO3MOXHO, TIOJIE3HO  OyJeT  paccMOTPETH
BCIIOMOTaTeNbHbIC 33/1a4, B KOHEUHOM CUETe HEOOXOUMO
IIPUITH K IUIaHY PEILICHMUS.

Bonpocvl, komopuvie Heobxooumo cebe nocmagumo,
cogemul.

He BcTpewanack i1 Bam paHblle 9Ta 3ajada, XOTs Obl B
HECKOJIbKO Jnipyroii ¢opme? HM3BecTHa 1M BaM Kakas-
HUOYIb poAcTBeHHas 3amada? PaccMoTpute HemsBecTHOE!
ITocTapaiiTech BCHOMHUTD 3HAKOMYIO 33J1a4y C TEM K€ WU
M0I00HBIM HeW3BEeCTHBIM. Helnb3s 11 ucnonb30BaTh METO
e€ pemenusi? Henb3st nu npumeHuts pesynbrar? Henbss
o uHade cdopmyiaupoBath 3amauy? Ecnum He ynaércs
pEelINTh JAHHYIO 3ajady, MOMNbITAaWTECh CHadajla pPELIUTh
gacTe 3agaud. CoXpaHMTE TOJBKO 4YacTb YCJOBHS,
OCTaJIbHYIO YacCTh: HACKOJBKO OMNpPENEIEHHBIM OKa)XeTcs
TOTJa HEM3BECTHOE, KaK OHO CMOXKET MeHAThcsA? Bee mm
JTaHHbIE BaMU MCIOJIb30BaHbl, BCE JIU YCIOBUS?

3. OcyliecTBieHuE MiIaHa.

[]ens: Hy>kHO OCYIIECTBUTH IIaH PEIICHHUS.

Bonpocvl, komopwie Heobxooumo cebe nocmasumo,
coeemol




TekcroBag 3agaua

OcymecTBisst I1aH pelieHus HE00X0 MO
KOHTPOJMPOBATh Ka)XIblil CBOM mar. SICHO iu BaM, 4TO
NPEANPUHATHIN  BamMu 1miar npaBuwieH? Cymeere Jn
JI0Ka3aTh, YTO OH MPaBUJICH?

4. Barnsaa Ha3aj (M3y4eHHE MOTYyYEHHOTO PEIICHHUS ).
[]ens: HyHO M3y4nuTh HAaWJEHHOE PEUICHHUE.

Bonpocvl, komopuvie Heobxooumo cebe nocmagumo,
coeemol

Henb3s nu npoeputs pesynbrar? Henb3s 1u nMpoBepuTh
xoa pemeHusi? Henp3st M MOMYYUTH TOT K€ PE3YNIbTAT
nHaue? Henp3s 1M ycMOTpeTb €ro ¢ OJHOro B3risiga?
Henb3s 11 B kakoi-HUOYAb APYroil 3ajade UCIONIb30BaTh
MOJIYYEHHBIN Pe3yNbTaT WK METOJ] PeUICHHS?

TloaroroBka K cjade 3K3aMeHa

CamocrositenbHass paboTa 1O TMOJATOTOBKE K
9K3aMEHy TMpHU3BaHAa CHCTEMaTU3UPOBAaTh, YTOUYHUTH,
YHOPSAIOUUTH YK€ MPUOOPETCHHBbIC 3HAHUS, HABBIKU M
YMEHHsI, YIOPOYUTh HUHTEIUVIEKTYalbHYI0 TOTOBHOCTH
YCIELIHOr0 MPOXOXKJIEHHUsSI aTTeCTallud 10 y4eOHOU
mucruriiae.  [loarotoBka — Takke — mpezroiiaraer
MIEPEOCMBICTICHHE TEOPETUYECKOTO MaTepHalia, YMEHHE
MPUMEHSITh 3HAHUS JUIsI PEIIeHUs] TUTIOBBIX 3aJ1ad.
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— YCTHBI! OTBET Ha
JK3aMeHe

Pa3nen 4. CucTeMbl CUUCIIEHUS.




18. 1. [ToarotoButs  coobmienue 00 | 1. CoBpemennass  [lecATuuHas  cuUcTeMa  CUMCICHUS 10 - IEMOHCTpaIus
WCTOPUU BO3HUKHOBEHHUS JECATHUYHOW | BO3HUKIIA HA OCHOBE HYMEpALIMH, 3apOJUBLIEHCA OKOJO S5 cnamng-

5 CUCTEMBbI CUHCIICHHUS. B. H. 2. B MHauu. 3anuck yucia B JECATUYHON cHcCTEMe Mpe3eHTAlNH,

QE 2. CoctaButh  Oubnmorpaduro ¥ | CYMCICHUS KOMIIAKTHa © yHOoOHa JJs TPOU3BOICTBA — MIpOBEpPKa

g Karajor IHTepHeT-pecypcoB o TeMe. apuQMEeTUYECKUX ONEPALIUN. KOHCIIEKTa.

5 3. JlokazaTh TeopeMy o | 3. Jloka3zarenbCTBO TEOPEMBI O CIUHCTBEHHOCTH 3aIlHCH

g €AMHCTBEHHOCTH  3allUCH  4YWCla B | YUCIA B JECSITHYHON CUCTEME CUMCIICHHSI COCTOUT U3 JIBYX

g JECATUYIHON CHCTEME CUHUCIICHHUS. JaCTeH:

S 4. TloarotoBuTh  coOOImIEHHE O | 1) JOKa3BIBACTCS CYIIECCTBOBAHUE 3aITUCH YHCIIA B BUIC

3 Ha3BaHWHM KJIACCOB HATYPalbHBIX HHCEI | ¥ = @, - 10™ 4+ Ap_q 10"t 4+ ...+ a, - 104+ ag

= («amcna-BeIMKaHBI). Hpunymars |

E salaHMs A WTCHMS W 3aucH (*), tne @, @y_q, «-, A4, Oy OPUHUMAIOT 3HAYEHUS

3 MHOTO3HAYHBIX YHUCEIL. 0,1,2,3,4,5,6,7,8,9na, #0;

= 2) noka3bpIBaeTCs €AMHCTBEHHOCTh MPECTABICHUS YHCIa

X B Buze (*).
19. 1. Paccmotpets cuctembl cuucinenuss ¢ | 1. HecMoTpst Ha TO, yTO BO BCEM MHpe celdac NMpHHATA 10 — o0cyxeHue

3 JTFO0BIM OCHOBaHUEM, OTJIMYHBIM OT 10. JECATUYHAS TIO3WUIIMOHHAS CHUCTEMa CUYHUCIICHUS, TEM He COOOIIEHUH;
qé E )§ 2. CocTaBuTh TaONMIy CIIOKEHUS U | MEHEe, B HayKe U TEXHUKE BaXKHYIO POJIb UTPAIOT CUCTEMBI - IEMOHCTpAIIHsI
T C Z|YMHOXCHHA OTHO3BHAYHBIX YHCET B OTHX | CYMCICHHS C OCHOBAHMAMH, OTIMYHBIMH OT 10. s CITanI-
= 3 E CUCTEMaxX CUHMCIICHHUSI. 3aMKCH YUCENl B CUCTEME C OCHOBAHUEM p > 2 HE0OXO0IUMO Mpe3eHTallNH,
55 2 p cuMBOJIOB. [IpHHSATO WCIOJIB30BAaTh 3HAKH JIECATUIHON — IIpOBEpKa
:o g g cuctemsl cunucnenus: 0, 1,2, ..., p—1 JoMaIIHen

5 MMHUCHbMEHHOU

paboThI




v

, OTJIMYHBIC OT ACCATUYHOU

[1o3UIIMOHHBIE CUCTEMBI

3. [Ipunymars 3aJaHus Ha BCE
apudmMeTHuecKre ACUCTBHSI HAJ[ YUCIaAMU
000 MO3UIIMOHHOM CHUCTEMBI
cuuciieHusi  (CIIOXKEHUEe,  BBIYUTAHUE,
YMHOXKEHHE W nenieHue) (rmo 3 mpumepa
Ha KaXJ0oe JCHCTBUE) U BBINOJIHUTH
NEeNUCTBUSL.

4. [ToAroToBUTH COOOIIEHUE 110 HCTOPHUU
BO3HUKHOBCHHSI M PA3BUTHS PA3TUIHBIX
CHCTEM CUMCJICHUS.

2. Jlns  BBINONHEHHWS JTOTO 33JaHUS  COCTABISIOTCA
TaOMUIBI M3 p CTPOK M p CTOJOIOB, B KOTOPBIX
yKa3bIBAIOTCS BCE OJHO3HAYHBIC YMCIA JAHHOH CHCTEMBI
cuncienusi. Ha mepeceyeHMM CTpOKM U CTONOIA
3aIHCHIBACTCS PE3YJbTAT BBINOJIHEHNUS COOTBETCTBYIOIIEH
orepauuu. [Ipr 3TOM yuuTBIBaETCS, YTO p €AMHHUL] OTHOTO
paspsiia 00pa3yroT eqUHUILY CIETYIOLIETO pa3psa.

3. CnoxeHnue, BEIYUTAHNUE, YMHOKEHUE U JICIICHUE YHCENT
B JII000H MO3UIIMOHHOW CUCTEME CUHCIICHHSI IIPOU3BOIUTCS
AQHAJIOTUYHO BBIMIOJHEHUIO 3THUX ONEpaIyii B JICCATUIHOM
CHCTEME CUUCIICHUSI.

4. [IpumepHas TeMaTHKa COOOLIECHU.

1)  Oo6o3nauenue uncen B JIpesaem Erumre.

2)  O6o3naueHue yncen B BaBuiowne.

3)  Oo6o3nauenwue urcen B JIpeBneii ['permm.

4)  O6o3HaueHue yncen B Pume.

5)  OO6o3HayeHue YKcen B ApaBuH.

6) Oo0o3naucHue uncen B Muauu.

7)  Crapo-Kuraiickas Hymeparmsi.

8)  Hymeparus unneiinieB Maiist.

9) peBHeciaBsHCKass HyMepallus.

10) CoBpemenHas apaOCKasi HyMepariusi.

11) BO3HUKHOBEHHME W pa3BHUTHE CIIOCOOOB
YHCell.

12) CucreMsl cuuCIICHHs Pa3HBIX HAPOJIOB.

3aricu

Pazgen 5. OcHOBBI TEOpHUH 1ETUMOCTH




20.

1. CdopmymupoBaTh U J0Ka3aTh

1. I[J'IH A0Kas3aTeiIbCTBa IIPU3HAKOB JCIMMOCTH Ha

- YCTHBIﬁ OTBCT Ha

=
B npu3HaKu aenumoctd Ha 6, 12, 15, 18, | cocraBHOE uncio t-k Hamo: MPAKTUYECKOM
g 24, 36, 45, 72. 1) ycTaHOBUTB, 4TO uKclia t ¥ K B3aMMHO TIPOCTHI, 3aHATHH;
=] 2. 3yuuTh NMpU3HAKU JEIMMOCTH Ha 2) BBISICHUTD JICJIUTCS 3TO YHCJIO Ha t U Ha K. - IPOBEPKA
= 11. CdopmynupoBatb MIPU3HAKU 3. 3ajaun Ha MPU3HAKU JACIUMOCTH PEIIAIOT HE TOJBKO KOHCIIEKTA.
S nenumocTH Ha 22, 33, 44, 55, 66, 88, 99. | B HauanpHOM mmikoisie. Takue 3amaun npeactasieHsl B EID
5 3. [Togobpats OaHK  3amad Ha | 0 MaTematuke (0a30BbId YypoBeHb, 3amanue Ne 19).
E MIPU3HAKY JCIIUMOCTH. Hekotopsle W3 HHUX MOXHO pemarb C MIQANIMMA
g IIKOJIbHUKAaMU ~ Tpu  u3ydeHun Tembl  «IIpusHaku
JICIIMMOCTH).

21. o 1. Pemienue 3aqau Ha Haxoxaenue HOJJ 1. Haxoxxnenne HOJl m HOK Heckonapkux uwncen - YCTHBI OTBET Ha
E 1 HOK HeckoJbKHX YHCEI. BBINONHAETCA aHajnormdHo Haxoxaeauo HOJI m HOK MPAKTUYECKOM
S 2. CocTaBuTh 3aJaHUS TSI HAXOKICHHUS | IBYX YHCEIL. 3aHATUN
= 5 HO/I aByx uucen ¢ noMomibto 2.I1lpu cocraBneHUM 3aJaHUN HAOO0 HAYMHATH «C
z 2 | amroputma EBkinna KOHIIa». BriOpars uncno, kotopoe Oyzaer sBustbest HOJ,

5 7 3aTeéM COCTaBUTh caMu uuciaa, yMmMHOXHB Hox Ha
E MHOXHUTeH.  Crenyer  TPUACPKUBATHCS — MpPaBHIIA:
g( JIOIIOJTHUTEIbHBIC MHOMKUTEIIH JOJDKHBI OBITh B3aMMHO-

IMPOCTBIMH YUCJIAMH.

IloaroroBska k cimaue 3auéra

IToaroroBka K 3aqéTy Impearogaract
MNEPCOCMBICIICHHUE TCOPETUUYCCKOr0o Marcpuaia 1 yMCHHUC
MNPUMCHATH 3HAHUS JJIS1 pCHICHUA TUIIOBLIX 3a1a4.

— pCHICHUC 3a/ia4

Pa3znen 6. Paciumpenne nonsaTus yucna




22. 1. Jloka3zatb acCOITMAaTUBHOCTH 1. — 2. JIoka3arenbCTBO MIPOBOJIAT CJIETYIOLITUM — IIpoOBEpKa
CJIO’KEHUS pAIllHOHAIBHBIX YUCEII. obpazom: KOHCIIEKTA,
2. Jlokasatb KOMMYTaTUBHOCTb 1) npeacTaBiIAOT JaHHbIE MOJIOXKUTEIbHBIE — YCTHBIH OTBET Ha
YMHOXEHUS palliOHALHBIX YHCETT. paroHaIbHBIC YHCTIa IPOOSIMU; MIPAKTUIECKOM
3. Usyunts Bompoc 0 mepeBoje 2) cnenys ornpeeNeHUusIM NeicTBUi HaJ 3aHSATHU.
S OecKoHeuHOU CMCIIIaHHOM | TIOJIOKUTEIBHBIMU PAIIMOHAIBHBIMU YHCIIAMH, 3aMEHSIOT
QE’ NEPUOANYECKON ApoOU B OOBIKHOBEHHYIO | CYMMY WJIHM MPOU3BEIACHHUE PAIlMOHATIBHBIX YUCEN JPOObIO,
0 Y TIEPEBECTH CIIEIYIONIHIE YHCIa: B YHCIHWTEJIEC M 3HAMEHATele KOTOPOW MPOBOIATCS
= a) 0,72(62), 6) 0,9(3), B) 0,6(21), | meiicTBHs HaJ HATYPAILHBIMH YHCIIAMU,
% r) 0,3(621), ) 0,10(6), ) 0,126(3). 3) nupuMeHssI K BBIPQXCHHSIM, COCTOSANIUM U3
= HATypaJIbHBIX  4YMCEJI, CBOMCTBa, XapaKTepHbIE JUIS
% MHOJKECTBA  HATypPaJIbHBIX  YHUCEN, MNPHBOIAT  JTH
~ BBIpQXEHHS K TpeOyeMoMy BUILY;
4) OCYIIECTBISIOT TIEPEX0]] OT 3aIUCH PAIHOHATHHOTO
qrcia B BUAE JPOOH K HCXOIHOM 3amuCH.
3. MWsywas Bompoc o0 TmepeBofe OECKOHEUHOM
CMEIIaHHON Tepuoandeckoil Apodu B OOBIKHOBEHHYIO
HE00XO0/IMMO COCTaBUTh AJITOPUTM MIEPEBOJIA.

23. 1. I3yuuTh BOMPOC O BBEIACHHUH 1. Onepanuu  Hag  JOEHCTBUTENBHBIMH  YUCIAMU — IIpoBepKa
S oTiepaIuy B MHOXECTBE JICHCTBUTEIILHBIX | OCHOBBIBAIOTCS Ha aIropuTMaXx JeUCTBUI c KOHCIIEKTA.
g qrcel. MOJIOKUTEIBHBIMU JIEHCTBUTENILHBIMU YHCIIAMHU, KOTOpBIE
7 2. PaccMotpetsb Bompoc 00 JIOTIOJTHEHBI TIPAaBUJIAMH ONpEICNICHHsT 3HaKa pe3yibTara
2 M300paXKeHUH IEHCTBUTENBHBIX YHCET oTiepaIuu.
= TOYKaMH KOOPJIMHATHON MPSIMOH. 2. Ilpu paccMoTpeHHMH Bompoca 00 HW300pakeHHH
E JNEHUCTBUTENBHBIX YUCENl TOYKAMH KOOPAMHATHOW MPSIMOit
= HEOOXOJUMO TIOMHHUTh, 4YTO OTH 4YHCIA W TOYKH
% KOOpJMHATHONH  MPSAMOM  HAXOASATCS  BO  B3aUMHO
= OJHO3HAYHOM COOTBETCTBUU. [lOHATHE KOOpPIAMHATHOMN

HpHMOﬁ MMOBTOPUTH M3 MMKOJIBHOI'O KypCa MaTEMAaTUKHU




HOI[FOTOBKa K CJa4ycC 5K3aMCHa

CamocrosTenbHas pa60Ta IO IIOAT'OTOBKE K
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angaBuTa. 2 ypOBEHb — PEIICHUE 3324 ¢ HEJOCTAIOIIMMHU

9K3aMEHY [IpU3BaHAa CHCTEMAaTU3UPOBaTh, YTOUHUTH, JK3aMEHe
YIOPSIOYUTh YK€ NMPUOOPETEHHbIE 3HAHMS, HABBIKU U
YMEHMSI, YIPOUYUTh HWHTEIIEKTYalbHYI0 T'OTOBHOCTH
YCIIEHIHOTO HPOXOXKJICHHUS aTTecTalud Mo y4eOHOH
muciumuinie.  [loaroroBka — Takke — mpezroiaraer
IIEPEOCMBICIICHUE TEOPETHUUYECKOTO MaTepuaia, yMEHHUE
IPUMEHSTh 3HAHUS JUIsl PEILICHUS] TUIIOBBIX 3a/1a4.
Paszpnen 7. BeipaxeHus, ypaBHEHUs, HEPABEHCTBA.
24, 1. U3 yueOumkoB martematuku (1 -4 1. BeimonHsis AaHHOE 3aJjaHME HAJAO0 IIOMHHUThH, 4YTO 4 — IIpOBEpKaA
b & KJIacCcoB) IMoaoOpaTe 1o 4 3ajJaud. | 3aa4d JOJDKHBI OBITh COCTaBHBIMH, PELIATHCS HE MEHEe KOHCIIEKTa.
2 = & { Pemmth 5TH 3a1auM 1O JEHCTBMAM M C | TpeMs JEHCTBHAMH M TIPH MX PEIICHHAM JIOJDKHBI
= 2 2 { MOMOIIBIO YHCIIOBOTO BHIPAKEHHS MCIIOJIb30BAThCS PA3IMYHbIE apu(PMETHUECKUE ONEepaliH.
3 a % 2. Jloka3aTb CBOIICTBa YHCIIOBBIX 2. Ilpu nokasarenbCcTBE CBOMCTB UMCIIOBBIX HEPABEHCTB
R HEPaBEHCTB. UCIIOJIb3YETCSl  ONpEAENIEHne  OTHOLICHHS  «MEHBIIE»
(«6ombIIeY).
25. N3 y4yeOHMKOB MaTeMaTUKHU 3a Kypc B KaXIOM KOHKpPETHOM cCiy4ae JalTe IOsICHEHHE, 4 - IEMOHCTpaLHsI
S HAYaJIbHOM IIKOJIBI IMPUBEIUTE MPUMEPHl | KAKUMHU 3HAHUSMHU PYKOBOJICTBYIOTCS ydallluecs HMpH UX clan-
= YIpaXHEHUH, BBITIOJTHEHUH. npe3eHTanns
g | — crmocoOCTBYROIIKMX (GbopMHUPOBAHHUIO B HaYaJIbHBIX KJ1accax IIpelyCMaTpUBAETCS — YCTHBIN OTBET Ha
& | mpeacTaBieHHST O BBIPAXKCHHSX  C | MPOBEICHUE IMOArOTOBUTEIBHONH pPAbOTBI MO PACKPBITHIO IIPAKTUYECKOM
= IIEPEMEHHO; CMBICJIA TIEPEMEHHOM B TECHOM CBSI3M C M3YyYEHHEM 3aHATHUM.
= |—B KOTOPBIX BBITNOJIHAOTCS | HyMepaluu u apu(pMETHYECKIX JNENCTBUM.
= TOK]IECTBEHHbBIE npeoOpaszoBanus | [logrotroBurenbHas paboTa MPOBOAUTCS MO YPOBHSM. 1
% BBIPAKCHU. YpOBEHb — O3HAaKOMJIEHME C OyKBaMH JIATHHCKOTO
=
M

JaHHBIMU. 3 YPOBCHb — 34allUCh BLIpa)KeHHﬁ, OTpaXXaromux
OMPCACIICHHYIO CUTYAalluIO U BBIIIOJTHCHUEC PaCyYCTOB.




26. = 1. U3 y4eOHUKOB MaTeMaTHKH 1. HeoO6xoaumo momo0paTh 3aa4yd C pa3iudHbIM 10 — IIpOBEpKa
= nogodpate 1O 4 3amaud, KOTOpPBIE | COAEpIKaHUEM: Ha JBWXKEHHE (10 Cylle M 1O BOJE), Ha KOHCIIEKTa.
5 pemaiTcs ¢ MOMOINBIO  YpaBHEHHS. | pabOTy, HA MOKYIKHU U T.A. YPaBHEHHS, COCTABICHHBIE 110
Qi Pemmte wux ©  OOBSICHUTH, Kakue | TEKCTY 3aJa4dl JIOJDKHBI OBITh  pa3IM4YHBIX  BHJOB:

o TEOPETUYECKHE OCHOBBI JIEKAaT B OCHOBE | JIMHEHHbBIE, KBapaTHbIE, JPOOHO-PaLIMOHAIIbHEIE.
'S | PCLICHHS 9THX 3a/[ad. 2. Ilpun JI0Ka3aTeJIbCTBE TEOPEMBI 0
= 2. Jlokasatb TeopemMy O | pABHOCWJIBHOCTM  YpaBHEHHH HAJI0 IMOKa3aTh, 4YTO
g PaBHOCHIIBHOCTH YPaBHEHUM. MHO’KECTBA pelIeHU 000MX ypaBHEHUH coBnagaroT. s
= 3. Pemenue 3amay no teme 3TOro0 HEOOXOJMMO BCIIOMHUTH J0KA3aTEeIbCTBO PABEHCTBA
5 JBYX MHOXXECTB.
o 3. PemuTh ypaBHEHMs: JHHEHHBIE, KBaJpaTHHIE,
& BBICIITNX CTETICHEH, JIpOOHO-palOHaNbHBbIE,
. UppaIlMOHATIbHBIC, C MOIYJIEM.
27. 1. loka3zatb TEOpEMY 0 1. ITpu goxazarenbCTBE TEOPEMBI O PaBHOCHUIBHOCTH 10 — MpOBEpKa
PaBHOCHJIBHOCTH HEPABEHCTB. HEpaBEHCTB HAJ0 IMOKa3aTb, YTO MHOXECTBA peEIIeHHUM KOHCIIEKTA.
S 2. VI3yunTh  pelIeHWe HEpPaBEHCTB | 00OMX HEpPaBEHCTB coBmanaroT. [[ns sToro HeoOXoammo
e .~ | MCTOZIOM HHTEPBAIIOB. BCIIOMHUTb JI0Ka3aTeIbCTBO PABEHCTBA JBYX MHOXKECTB.
S S 3. Pemenue 3amad o Teme 2. Meron WHTEpBAJIOB MOAPOOHO pPacCMOTPEH B
S = MIKOJBHBIX Yy4yeOHMKax 1o anrebpe st 9 kiacca |
E i PasIMYHBIX I0COOMAX Ui aOMTYPUEHTOB. 3aJaHue
22 npeaycMaTpuBaeT COCTaBJICHHE AIrOPUTMa  PeleHHs
g LENbIX U APOOHBIX HEPABEHCTB 3TUM METOIOM.
s 3. PemuTh HepaBeHCTBa JIMHEHHbBIE, KBaJpaTHBIE,

BBICIITIX CTEIEHEN,
UPPALMOHATIBHBIE, C MOIYJIEM.

JIPpOOHO-PAIMOHATILHEIE,

Paznen 8. BennunHbl U uX U3MepeHue




28.

1. Paccmotpers
MEXKTyHApOTHYIO CHCTEMY
©IMHUIL

2. Paccmotperhb U3y4eHne

BCJIMYMH B HAYaJIbHOM Kypce
MaTeMaTUKH:
1) Macca Tema wu ee
M3MEpEHHE.

1. [Ipy wu3y4eHHH MEXKIYHAPOJHOM CHUCTEMBbl EIUHHI] 3HATh:
€MHUIBI OCHOBHBIX U MPOU3BOJIHBIX BEJIMYWH, JOJbHBIE U KpaTHBIC
UM €IUHUIIBI, YMETb NEPEBOAUTH W3 OJHUX EJAUHULl H3MEPEHUS B
IpyTHE.

2. Ilpy W3ydyeHWHM BEJIWYMH B HAYAIBHOW IIKOJIE BBIACISAIOT 8
ITaroB:
1-it sTam: BBIICHEHHWE M YTOYHEHHE MPEJCTABICHUN IIKOIHLHUKOB O
JIAaHHOM BeM4HrHE (0OpalleHne K OnbITy peOEHKA).

— JIEMOHCTpanus
CIIai -
npe3eHTanuu$

— YCTHBI! OTBET Ha
MPAKTUYECKOM
3aHATHH.

E 2) Bpewmst u ero usmepenue. 2- JTan: CpaBHEHHE OJHOPOJHBIX BEJIMYMH (BU3YalbHO, C MTOMOIIBIO
E 3. [TomoOpare W3 MIKONBHBIX | ONIYIICHUN, HAJOKEHUEM, MPHIOKCHHEM, ITyTEM HCIIOJIb30BAHHUS
5 y4eOHMKOB MateMaThku (1 —4 | pa3nu4YHbIX MEPOK).
g KJIaCCOB) 3a/1a4A Ha | 3-ii JTam: 3HAKOMCTBO C CIUHHUIICH JaHHOH BEJIWYUHBI U C
o 3aBUCUMOCTH MEXITy | U3MEPUTEIBHBIM MPUOOPOM.
T% BEJIMYMHAMMU: 4-i1 otam: popMUpoBaHUE U3MEPUTEIHHBIX YMEHUH U HABBIKOB.
=) 1) croumocTh TOBapa, €ro | 5-ii 9JTam: CIOXEHHE M BBIYUTAHHE OJHOPOAHBIX  BEJIUYUH,
S KOJIMYECTBO, LIEHA; BBIPAKEHHBIX B €IMHUIIAX OJHOTO HAUMEHOBAHHMS.
2) oobemM paboThl, | 6-i1 ATam: 3HAKOMCTBO C HOBBIMH €IMHHIIAMU BEIMYUH B TECHOM CBS3U
MIPOU3BOJUTEILHOCTh  TPYAQ, | C U3YUYCHHEM HYMEpaluHuu M CIOKEeHHUS uucen. l[lepeBon oIHOpOAHBIX
BpeMst paOoThI; BEJIMYMH, BBIPAXKEHHBIX B EIMHUIAX OJHOIO HAaWUMEHOBAHUSA, B
3) KOJIMYECTBO ~ Marepuaia, | BEIMYMHBI, BBIpAKCHHbIE B EIAMHUIAX JBYX HAMMEHOBAHWUH, W
KOJIMYECTBO M3JIENNHA, pacxo] | Ha00OopoT.
MaTepHasa Ha OJTHO U3/IEITHUE. 7-1 DTaI: CI0KEHWE W BRIYUTAHUE BEJIUYHMH, BEIPAKEHHBIX B €IMHUIIAX
JIByX HAMEHOBaHHIA.
8-11 aTaI: yMHOXCHHE U JICJICHUE BEJIMYUH Ha YUCIIO.

o 4. Penmte 3amaun u 1ath | 3. [Ipm mombope 3amad HEOOXOAWMO YYUTHIBATH, YTO 3aBHCHMOCTH
E £ | TeOpeTM4eckoe OOOCHOBaHME | MEXKJy BEJIIMYMHAMU YacTO HOCAT XapakTep HpsAMON HIM OOpaTHOM
2 5 | peuenus. npornopuuoHansHocTi. llpu momcke cmocoba pemeHus MOXKHO
5 E HCIOIL30BAaTh CBOMCTBA JOTHX 3aBHCHMOCTEH, 4TO BeIéT K OoJee
o A palMOHAIBHBIM JIEHCTBUAM




29. 1. PaccmoTpeTs 3Tansl 1. PaccmoTpeTh y4eOHUKHM 10 MaTeMaTHKE Pa3HbIX aBTOPCKHUX — JIEMOHCTpanus
W3YYCHUS TeMBI «J{rHa KOJUJIEKTUBOB, COCTaBHUTh MOAPOOHBIN IJIaH U3yUEHUS JJIMHBI OTPE3Ka B clTan-
o OTpe3Ka» B PA3IUYHBIX KOKIOM M3 HHUX, BBUSICHUTh HACKOJBKO IIOJIHO U  TIyOOKO npe3eHTanuus
X yueOHUKaX MAaTEeMaTUKH paccMaTpuBaeTCs 3TOT BOIIPOC. — YCTHBIA OTBET HA
é HAYaJIbHOM IIKOJIBI. 2. B coo0mieHusix KpoMe HCTOPUYECKOW CIPAaBKU MOJATOTOBHUTH MPAKTUYECKOM
° 2. [TonrotoBUTH JUTSL PEIICHUS 3J1a9H 110 TEME BBICTYIUICHHS. 3aHSTHH.
= COOOILIEHUS
= | — 00 HCTOpHUY pa3BUTHS
CUCTEMBI Mep JUIUHBI,
— O CTApPUHHBIX PYCCKUX
Mepax JJIUHBI.
30. 1. C nomoupto nanerku  |1. U3roroBuTs: — JIEMOHCTpanus
28 g HaWTH IUIOMAIN IATH — 2 majeTku ¢ pa3MepoM kieTok 1 cm x1 cm u 0,5¢cm % 0,5 cm; clamm-
‘E"[ % £ miockux Guryp. — TPEYTOJIbHUK, YETBIPEXYTONBHUK, ISITHYTONBHUK IIECTUYTOJIEHUK H npe3eHTanuu$
e 8 = T00YI0 KPUBOJIMHEHHYIO (PUTYPY U3 [IBETHOM Oymaru. — YCTHBIA OTBET Ha
=i C noMomipr0 00eHX MaleToK ONMpPeIeIUTh IIOIAAN GUryp IPAKTHYECKOM
3aHSATHU.

[Tnomanpe miuockon GUrypsl

2. IToxgcunrars

KOJIMYECTBO 000¢eB,
TpeOyromux JUIsl  OKJIEHKH
CTEH KOMHATHI.

3. BeiBectn (hopMyIibI
Iomaaen
napajiejgorpamma, — pomoa,

TPEYroJbHUKA, TPATICIIUH.
4. IToaroToBUTH

cooOIIeHne O CTapUHHBIX

PYCCKUX Mepax IJIOMIA]TH.

2. Ilpu moncuére HEOOXOIMMOTO KOJTMUYECTBA PYJIOHOB 000€B CUUTATH,
4TO 000U HE UMEIOT PUCYHKA.

3.1lpm BbIBOmE QOpMYNI IUIOIAACH WCIONB3YETCS MOCTPOCHHE
PaBHOCOCTABJIEHHBIX (PUTYp U I0KA3aTENBCTBO UX PABHOBEIUKOCTH.

4. B cooOmieHnn KpoMe HCTOPUYECKOW CHpaBKU TOATOTOBUTH JJIS
peLIeHHs 3aauu TI0 TeME BBICTYIUICHUSI.




31.

O0béM Tena

1. PaccmoTtpeth 3TaIbl
uzydeHuss tembl «OO0BEM» B

Pa3JIMYHBIX y4eOHHKaX
MaTEMaTUKH HavaJbHOMU
IIKOJIBI.

2. Ilogobpatp  cucTemy

yIPaXXHEHHH 0 TEME.

3. [ToaroroBuTh
COOOIllEHHEe O CTapHHHBIX
pyCCKHUX Mepax o0bEma.

1. PaccMoTpeTh YYE€OHHKH 10 MAaTEMAaTHKE Pa3HBIX aBTOPCKHX
KOJIJICKTHBOB, COCTaBUTH MOAPOOHBIN IJIaH U3ydeHHs o0bEMa Tena B
K&KIOM U3 HHX, BBUICHUTH HACKOJBKO TMOJHO H  [IyOOKO
paccMarpuBaeTcsi 3TOT BOIPOC.

2. JIyia KaKaoro THIa 3371a4 OObSICHUTh KaKUe MPEICTaBICHUSA 00
00BEMe Ten oHU (HOPMHPYIO.

3. B cooOrieHun KpoMe HCTOPUYUECKOM CIPABKH MOATOTOBUTD IS
pemiCHus 3a1a4r 110 TEMC BLICTYIIJICHUA.

— IEMOHCTpALUS
claunm-
npeseHTanuus

— YCTHBI OTBET Ha
MPaKTUYECKOM
3aHITUH.

IloaroroBska k cimaue 3auéra

IloaroroBka Kk 3aqéTy npeamnojaract I1epeoCMbICIICHUC
TCOPCTUUCCKOTO MaTcepuajla W YMCHUC IIPHUMCHATL 3HAHUA JJId
PCUICHUA TUIIOBBLIX 3aJ1a4.

— PCHICHHUC 3a/1a4

Pa3znen 9. Dnementsl reomeTpun

32.

AxcuoMaTuueck

0€ IIOCTPOCHUEC

r€OMETPUU

1. Paccmotpeth aKCUOMATHUKY 1. PaccMoTpeTs akCMOMAaTHKYy HIKOJIBHOTO Kypca
IIJIaHUMETPUHU IIKOJIBHOTO Kypca | mmaHumeTpun no ydebHukam Iloropenosa A.B., I'yceBa
TE€OMETPHH. B.A., Anekcannposa A.Jl. u np., Aranacsana JI.C. u np.

2. IloaroToBUTH cooO1eHne 0 | BeisicHUTh Kakue TIOHSATUS W OTHOLIEHWS SIBISIOTCS
reomerpun Jlo6auesckoro H.W. HEOIpEAEIIEMbIMH, KaKue IpyHIbI aKCHOM

paccMaTpuBaIOTCs, SBISAIOTCA JIM OTH  AKCHOMAaTHKHU

HC3aBUCHUMBIMU.

— JIEMOHCTpALUSA
claun-
npe3eHTanuus

— YCTHBI! OTBET Ha
MPaKTUYECKOM
3aHITUH.




MapaJuleJIbHOM JaHHOM MW MpOXOIALICH
yepes3 JaHHYH0 TOUKY;

33. 1. CocTraBuTh TaOJINIBI CBOWCTB 1. B Tabnuuax KpaTKO H3JIO0XHTh TEOPHUIO C IOMOIIbIO — JIOMALIHSA
< OCHOBHBIX T'€OMETPUYECKUX (HUTryp Ha cxeM, ueprexeil u Gopmyn. [lo xaxaolW Teme NPUBECTH KOHTpPOJIbHAsI
= IUIOCKOCTH. HOPUMEpPbl pelIeHUs THUIOBBIX 3agad. TabnauuHas ¢dopma palora.

& 2. IlogoOpaTh 3a/1a4u 1O TUIAHUMETPHH | TTO3BOJISICT HATJISAHO TNPEJICTABUTh OCHOBHBIC ITTOJIOKEHUS

~

S < | C IPaKTHYECKUM COJEPIKAHUEM. IUIAHUMETPHH.

S e

o 3 2. [Ipumepsl 3a/1a4 ¢ IPAKTUYECKUM COJEPKAHUEM:

% X 1) lokazaTh, 4TO MOYTOBBI KOHBEPT CKJICHUBACTCS W3

SR micta Oymaru, umeromero (opmy pomba (IMpHUITyCKH Ha

8, = CKJICMBAaHUE HE YUUTHIBATD).

= o

2 2) JlectHuna anmuHOM 12.5 M mpucTaBiieHa K CTEHE Tak,

3 YTO PACCTOSHUE HIKHEr0 KOHIA JIECTHUIBI OT CTEHBI

~ paBHO 3,5 M. Ha kakoil BbIcOTE€ OT 3€MJIM yNHMpAETCsS B

CTE€HY BEpXHUU KOHEIl JIECTHULIBI?
34, Pemmute snemeHTapHble 33aud  Ha Pemenne 3amauy Ha MOCTPOEHHE OCYILECTBISETCS IO — JIOMAaIIHSIS
IIOCTPOEHUE:! CJIEIYIOIIUM JTanam: aHaJIN3, MIOCTPOCHHE, KOHTPOJIbHAs

= a) TIOCTPOEHHE TPEYrojJbHUKA: IO | I0Ka3aTeIbCTBO, UCCIEIOBAHHUE. paborTa.

S JIByM CTOPOHAaM U YTy MEXJ1y HUMHU; 110 IlepeuncieHHble >J€MEHTapHbIE 3a7auydl  MOJPOOHO

5 CTOPOHE M JBYM NPUJIEKAIUM K HEH | paCCMOTPEHBI B IIKOJIbHBIX YUE€OHUKAX MO IIAHUMETPHH.

é yTJ1aM; IO TPEM CTOPOHAM; 3ajaya Ha IMOCTPOCHHME CUUTAETCA PEIICHHOH, €Clu

9 B 0) neneHue oTpesKa Mmomnosam; yKa3aH Crmoco0 MOCTpoeHHs (UTYphl W JOKa3aHO, YTO B
Q v

E S B) JIeJIEHUE yTJa MOoToJIaMm; pe3yibTaTe  BBIMOJHEHUS  YKa3aHHBIX  IOCTPOECHUH

s 8 ) T[OCTpOEHHME  yrja, paBHOIO | ACMCTBUTEIbHO TMoOJy4yaercs ¢urypa ¢ TpedyeMbIMU

§ 2 | maHHOMY; CBOMICTBaMH.

= 1) MOCTPOEHUE MIPSIMOH,

=

o)

=

Q

o

—~

€) IOCTPOEHHE MIPSIMOH,
NEePIEHANKYIISIPHON JTAHHOM 51
IPOXOJAIIEH Yepe3 JaHHYIO TOUKY.




35.

DK3aMEHy IIpU3BaHa CHUCTEMAaTU3MPOBATh, YTOYHUT,
YIOPSIOYUTh YK€ MPUOOPETEHHbIE 3HAHMS, HABBIKU U
YMEHUSA, YIPOUNUTh HWHTEIUIEKTYaJbHY0O TOTOBHOCTh
YCIIEIIHOTO MPOXOXKJICHHUS aTTecTallud 1o y4eOHOMH
mucuuiuiiHe. CaMa IOATOTOBKA CBsI3aHA HE TOJBKO C
«3armomuHanuem». IloaroroBka Takike mpenronaraer u
IIEPEOCMBICIICHUE TEOPETUYECKOTO MaTEpUaa, U yMEHUE
IIPUMEHSATh 3HaHUSA I pELICHUS TUIIOBBIX 33]1a4.

5 1. Paccmotpets Temy «Tena 2. UT0oOBI U3rOTOBUTH MOJIEIb MHOTOTPAHHKKA, HY)KHO 3 — MpOBepKa
I~ BPAIICHUSY. c/IeIaTh €ro pa3BepTKY €ro MOBEPXHOCTH. PAKTUYECKON
g Q 2. Haueptuth  pa3BEpTKH KyOa, Pa3zBepTka MHOrorpanHuka — 9370 (¢urypa Ha paboThI.
o O | mapawienenwunena, — TPEYroJbHOM ¥ | INIOCKOCTH, KOTOpas IOJNY4aeTcs, €CIH MOBEPXHOCTh
= § IICCTUYTOJbHOW  MpPU3M,  MHPAMUIbI | MHOTOTPaHHKKA pa3pe3aTh IO HEKOTOPbIM pebpam U
0:2) § IWIMHPA, KOHYCa U U3TOTOBUTH MOJETH | pa3BEPHYTh €€ TaK, 4YTOObl BCE MHOTOYT'OJbHHKH,
s £ | 9THX Tell. BXOJSAIIME B 93Ty [OBEPXHOCTh, JIEKAIM B OTHOMN
S m IIJIOCKOCTH. MHOFOFpaHHI/IK MOXKET HMETh HECKOJIBKO
§ pa3IUYHBIX Pa3BEPTOK B 3aBHCUMOCTH OT TOrO, Kakue
~ pebpa paspesanm.
[ToaroToBka k ciave sK3aMeHa CamocrosiTesibHass paboTa 1O TOATOTOBKE K 36 — YCTHBIN OTBET Ha

OK3aMCHC




6.2. TemaTuka ¥ 3a1aHus 1JI51 IPAKTHYECKHUX 3aHATHIA

IIpu 1poBeneHUU

IMPAKTHYCCKUX

3aHSATHI HCIIOJIB3YCTCA  CIICAyromas

muteparypa: AmaroBa I'.M., AmaroB M. A. MaremaTuka. YpaKHEHUS U 3a1a4:
y4e6. mocoOue 11 CTYy/. BBICHI. TieA. yueO. 3aBegaeHuil. — M.: 3natenbckuil eHTp
«Axanemus», 2008.

e 2
§ Ha3zBanue Temsbl g ConeprxaHue MPAKTHIECKOTO 3aHIATHS
2 = 2
S g
~
1. | IlousTHe MHOKECTBA 4 Pemenne 3amau mo mannHoM teme: Ne 1.3; 1.6; 1.7;
1.10;1.11;1.12; 1.13; 1.19; 1.20; 1.26.
3. | Oneparun Hag | 4 | 1. IIpoBepka 1oMallHero 3ajJaHusl.
MHOXXECTBAMM M  HX 2. Axtyanuzanusi 3HaHHM 110 TeMe.
CBOIMCTBa 3. Pemenne 3amau mo manHOil Tteme: Ne 1.27; 1.29;
1.31;1.32; 1.34; 1.36; 1.37.
4. | dexapToBO 4 1. AxTyanu3anus 3HaHUH.
MPOU3BECHUE 2. Pemrenne 3amau mo ganHo Teme: Ne 1.40; 1.42;
MHOYECTB 1.43;1.44; 1.47; 1.48; 1.51; 1.52; 1.60; 1.61.
5. | CootBercTBUA  Mexay | 4 1. [IpoBepka qomariiHe padoTHI.
MHOKECTBAMH 2. Axryanu3anus 3SHAaHHH.
3. Pemenne 3agau mo ganHoi Teme: Ne 3.1; 3.2; 3.4;
3.5; 3.8; 3.9; 3.13; 3.17; 3.31; 3.32; 3.35; 3,36; 3.37,
3.40.
6. | OyHkmMH 4 1. IloBTOpeHHE MIKOJBHOTO Marepuaja IO JaHHOU
TEME.
2. Pemrenne 3amau mo mamuon teme Ne 3.20; 3.22;
3.26; 3.28; 3.29; 3.30;10.133, 10.134; 10.135; 10.138
(a—3).
7. | OrHOWWIEHUS Ha 6 1. AxTyanu3zanus 3HaHUH.
MHOKECTBE 2. Pemenue 3amau mo manHo#l TeMe: Ne 3.46; 3.47;
3.49; 3.50; 3.51; 3.52; 3.53; 3.54; 3.55; 3.57; 3.59
3.62; 3.64.
8. | DnemeHTHI 6 1. Akryanu3anusi 3HaHHUH.
KOMOWHATOPHUKHU 2. Pemrenue 3agau no ganuoiu teme: 4.1; 4.3; 4.5; 4.6;
4.7, 4.8; 4.9; 4.11; 4.15; 4.20; 4.24; 4.30 (a, 0, B);
4.33; 4.34; 4.38; 4.39; 4.48; 4.51; 4.52; 4.55.
9. | Bricka3piBaHus 4 Pemrenne 3agau o maguoii teme: Ne 2.1; 2.2; 2.3; 2.4;
JIOTUYECKHE  Olepanuu 2.5;2.6;2.7;2.8;2.9;2.10; 2.11.
HaJ HAMU
10 | Bricka3bIBaTEIbHBIE 4 Pemenne 3amau no manHou teme: Ne 2.12; 2.13; 2.14;
dbopMBI W JTOTHYECKHE 2.15; 2.16; 2.17; 2.18; 2.19; 2.20; 2.21; 2.24; 2.27;
onepalny HaJl HUMU 2.28: 2.29; 2.30; 2.30; 2.31; 2.32.
11. | Crpoenue u  Buael | 1 1. AkTyanu3anus 3HaHUM.
TEOpeEM 2. Penrenne 3amau mo ganHoM Teme: Ne 2.33; 2.35;
2.37; 2.39; 2.40; 2.41; 2.42; 2.43.
12. | YMo3aKkIoYeHusT U HX 4 Pemenne 3anau nmo manHoi teme: Ne 2.44; 2.45; 2.46;

BUJIBI

2.47; 2.48; 2.49; 2.50; 2.51; 2.52; 2.54; 2.55; 2.56;
2.57.




13. | MaremaTudeckue 1. Bompocsl kK ceMuHapy:
MOHSATHUSA 1) O6BéM U cosiepiKaHUE TOHSTHS.
2) OTHOLICHHS MEXK/TY TOHATUSAMH.
3) Bubl onpeecHuii TOHATHIA.
4) TpeOoBaHust, TNPEABABISCMBIE K OIPEACICHUIO
IMOHSTHUH.
2. Pemienue 3amau mo gaHHOH Teme: Ne 2.58; 2.60;
2.62; 2.63; 2.64; 2.66; 2.67.
14. | Akcuomaruueckoe 1. Bompochl kK ceMHHapy MO TeMe «AKCHOMAaTHYECKHM
MOCTPOCHUE MHOXKECTBA METO/Jl B MAaTEMaTHUKE)
HaTypaJIbHBIX YHUCEIT 1) ITocTpoeHue TEOPHH aKCHOMATHIECKUM METOIOM.
2) Mojiesib CUCTEMBI aKCHOM.
3) TpeboBaHus, MPEABABISIEMbIE K CHCTEME aKCHOM.
4) Cucrema akcuoMm [leano (akcmoMaTHyeckoe
ompeeseHne HaTypaabHOTO YKCIIA).
5) [TocTpoeHue pasavuHBIX MOJEICH MHOMXECTBA
HATypaJIbHbIX YHCEIl.
2. Pemenue 3amau mo manuoi teme: Ne 6.1; 6.2; 6.3;
6.11; 6.12; 6.13; 6.14; 6.16; 6.20.
MaremaTuueckas Pemenune 3amay no manHou reme: Ne 6.4; 6.6; 6.7; 6.8;
WHYKIIHS 6.9; 6.10; 6.26.
15. | Teopetuxko- 1. Akryanu3auusi 3HaHUH.
MHOKECTBEHHBIM CMBICTT 2. Pemenue 3amau Ha moBTopenue: Ne 3.33; 3.41; 3.42.
HATypaJIbHOT'O Yncia 2. Pemenwne 3agad o ganHoi Teme: Ne 6.29; 6.30.
TeopeTuko- 1. AkTyanu3anusi 3HaHU.
MHO>KECTBEHHBIH CMBICIT 2. Pemenue 3ajad mo gaHHou teme: Ne 6.31; 6.32;
CYMMBI U pa3HOCTH 6.33; 6.34; 6.35; 6.36; 6.37.
HaTypaJIbHBIX YHUCEI
Teoperuko- 1. AxTyanu3zanus 3HaHUH.
MHO>KECTBEHHBIH CMBICIT 2. Pemenne 3amau mo jpanHoi teme: Ne 6.40; 6.42;
MIPOU3BEICHUS u 6.44; 6.45; 6.46; 6.47; 6.51; 6.52.
YaCTHOTO HATYpaJbHBIX
qucen
16. | HarypanpHOE 9HCIIO Kak 1. [ToBTOpEHME TEOPETHUECKOTO MaTepuaa
Mepa BEITUYUHBI 2. Pemenue 3amad mmo teme: Ne 6.61; 6.62; 6.63; 6.64;
6.67;6.71; 6.76.
17. | TekcroBas 3aaua 1. Bompocsl k ceMuHapy:

1) CtpykTypa TEKCTOBOI 3a1a4u.

2) MeTobl 1 CTIOCOOBI pelIeH s TEKCTOBBIX 3a/1a4.

3) DOranbl pemieHdus 3a7a4d W OPUEMBI  UX
BBITIOJTHEHHUSI.

2. CocraBlieHHE W pelIeHHE 3a]ad Ha 3aBUCUMOCTH
MEXAYy pa3jIMYHbIMH  CKaJISpPHBIMH  BEIMYHHAMHU
(CKOpOCTh, BpeMs, pacCTOSHHUE; IIeHa, KOJHMYECTBO,
CTOMMOCTH | T.J1.)

3. Penienune TEKCTOBBIX 3a/1a4 pa3HbIMUA MeToaMu: Ne
6.43; 6.48; 6.49; 6.50; 8.33; 8.34; 8.52; 10.44; 10.45;
10.47; 10.50; 10.60.




18.

Hecsatnanas cucTeMa

CUHUCIICHUA

1. TloBTOpeHHE MIKOABHOrO MaTepuaiga Mo JaHHOM
TEME.

2. Pemenne 3ama4d no manHoi teme: Ne 7.4; 7.5; 7.6;
7.8;79;7.11;7.12;7.13; 7.14; 7.15; 7.18; 7.20.

19. | I1o3ULIMOHHBIE CHUCTEMBI, 1. [TpoBepka qomariHe padoTHI.
OTJINYHEIE oT 2. Pemenne 3agau no manHoi teme: Ne 7.1; 7.2; 7.3;
JECATHUIHOMN 1.26; 7.27; 7.28; 7.29; 7.30; 7.31; 7,32; 7.34; 7.35;
7.37; 7.38; 7.39.
20. | OrHolLIEHHE NEIUMOCTH 1. Axryanuzanusi 3HaHUH.
2. Pemenne 3ama4d no ganHou teme: Ne 8.1; 8.2; 8.3;
8.4; 8.6; 8.9; 8.12; 8.13; 8.14; 8.18; 8.21; 8.24; 8.25;
8.27; 8.28; 8.29; 8.30, 8.55; 8.57.
21. | lenutenu ©  KpaTHBIC 1. CocraButh Tabmuiy mnpocTeix umcen g0 100,
YHCEH UCTIONB3YS alropuTM «Perero Dparocdenay.
2. Haxoxnenne HOJ wu HOK paznuyasiMu
croco0aMu.
3. Pemenue 3amay no ganHod teme: Ne 8.36; 8.37;
8.38; 8.39; 8.41; 8.43; 8.44; 8.46; 8.50; 8.54; 8.58;
8.59; 8.60; 8.61; 8.62; 3.8.72; 8.77; 8.78.
22. | PanmonanbHbBIE YnCIa 1. [loBTOpeHHE TEOPETUUECKOTO MaTepHUaa.
2. Pemenune npumepoB, UCHOJIb3YsI MPUEMBI YCTHOTO
cuyéra.
3. Pemrenune 3amau mo gmanHou Teme: Ne 9.16; 9.20;
9.21; 9.22; 9.23; 9.24; 9.26; 9.27; 9.29; 9.30; 9.31;
9.32; 9.33; 9.42; 9.49; 9.50; 9.51; 9.53; 9.55.
23. | JlciicTBUTEIbHBIC YKCTIA Pemenne 3amay nmo manHou teme:Ne 9.60; 9.61; 9.63;
9.64; 9.66; 9.67; 9.68.
24. | UucnoBble  BBIPKCHUS, Pemenne 3anau no mannoi treme: Ne 10.1; 10.2; 10.3;
paBEHCTBa, HEPABCHCTBA 10.7; 10.8; 10.10; 10.11; 10.13; 10.14; 10.15; 10.17.
25. | Beipaxxenus c 1. Aktyanu3anus 3SHaHHA.
nepeMeHHOI 2. Pemenue 3agau mo manHoii teme: Ne; 10.22; 10.23;
10.26; 10.30.
26. | YpaBHeHUsT C  OOHOU 1. TToBTOpeHHE MIKOABLHOTO MaTepuajia 1o JaHHOU
[IEPEMEHHOMN TEME.
2. Pemenue 3amau mo manHoii teme: Ne 10.34; 10.36;
10.37; 10.38;.10.39; 10.41; 10.42; 10.43; 10.44; 10.46;
10.51; 10.54; 10.57; 10.61; 10.63; 10.95; 10.96.
27. | HepaBeHcTBa C 0fHOM 1. IloBTOpEHME MIKOJBHOIO MaTepuajga IO JaHHOU
IIEPEMEHHOMN TEME.
2. Pemenue 3amau mo manHoi teme: Ne 10.65; 10.66;
10.68; 10.69; 10.71; 10.72; 10.73; 10.114; 10.115;
10.116; 10.118.
28. | CxanspHbIe BEITUIHMHBI Pemenne 3amau no manHoii teme: Ne 6.53; 6.54; 6.55;
6.56; 6.57; 6.58; 6.59; 12.1; 12.2; 12.5; 12.6.
29. | JnwHa oTpeska 1. Pemenne 3amau mo manHoit teme: Ne 12.17; 12.18;
12.19; 12.20; 12.29; 12.30(a).
2. PaznnunHble MOAXOMBI K M3YYCHHIO TEMBI B Kypce
MaTeMaTUKN HaYaJIbHOM IIKOJIEIL.
30. | Ilmomane [LUIOCKOM 1. Akryanm3anus 3HAaHHA.
burypsl 2. Pemrenne 3agau mo gmanHou teme: Ne 12.21; 12.22;
12.23; 12.24; 12.25; 12.26; 12.27; 12.30 (k).
31. | O6Bém Tena 1. AkTyann3anusi 3HaHUH.




2. Pemenue 3amad mo panHOM Teme: Ne 12.1 (nm);
12.4 (x, 3); 12.6 (m); 12.27 (6); 12.30 (3, n).

33. | 'eomerpuueckue 6 1. [ToBTOpEeHME MIKOJIBHOT'O MaTepuaia

(GurypsI Ha MIOCKOCTH 110 JaHHOW TeMe.

2. Pemienue 3amau mo gaHHoM Teme: Ne 11.3; 11.4;
11.5; 11.6; 11.7; 11.8; 11.10; 11.12; 11.13; 11.15;
11.16; 11.17; 11.18; 11.20; 11.21; 11.22; 11.23; 11.24,

11.31.
34. | 'eomeTpuueckue 6 1. [ToBTOpUTh  DJEMEHTapHBIC  TIOCTPOCHUS  Ha
MOCTPOCHUS Ha MJIOCKOCTH.
TUIOCKOCTH 2. Pemmennie  3agady HA  [OCTpOeHHE  QUTYp
pPa3IMYHBIMH  METOJaMH C TIOMOIIBIO Pa3IMYHBIX
UHCTPYMEHTOB.

3. Pemenune 3agau mo manHou teme: Ne 11.61; 11.62;
11.63; 11.64; 11.65; 11.67; 11.69; 11.71; 11.72; 11.74;
11.75; 11.76; 11.78; 11.80; 11.84.

35. | 'eomerpuueckue 6 | 1. [Toctpoenue pa3BEPTOK MPOCTPAHCTBEHHBIX (PUTYP.
(GUTypsl B IPOCTPAHCTBE 2. MsrotoBieHre MOIeNIeH TeOMETPUICCKIX TEI.
3. Pemenue 3agau mo ganHoii teme: Ne 11.89; 11.90;
11.91; 11.92; 11.95; 11.99; 11.103; 11.104; 11.108;
11.109; 11.115; 11.121; 11.122; 11.123; 11.128.

6.3. TemaTnka 1 3aJaHUA 1JI1 JIA0OPATOPHBIX 3aHATHI
JIaboparopHble 3aHATHUS HE IPEAYCMOTPEHBI YU€OHBIM IJTAHOM.
6.4. MeTognueckne peKOMeHIALUM /ISl BHIIOJIHEHNsI KyPCOBBIX padoT
(MpoeKToB)
KypcoBbie paboThI (IIPOEKTHI) HE IPETYCMOTPEHBI YIEOHBIM ILIAHOM.
7. IlepeyeHb OCHOBHOI ¥ I0NOJTHUTEIbHOM JUTEPATYPbI, HEOOXOAMMOM 1JI5

OCBOEHHUS TUCHMILIMHBI (MOIYJIs1)
@) OCHOBHASL:

1. AmatoB M.A. Martemaruka: B 2 KH.: y4e0. mocobue st CTy/I. BBICII.
nes. yueO. 3aBeaeHuit. — M.: Axkagemust, 2008.
2. AmaroBa [''M., AmatoB M. A. Maremaruka. YpaxxHeHHs U 3aJ1a4u:

y4e0. mocoOue /I CTy/. BBICHI. TieAd. yueO. 3aBeneHuil. — M.: 3narenbckuil eHTp
«Axanemus», 2008.
0) OonoaHumenvHas
1. bannua K.B. Maremarnka [DaeKTpoHHBI  pecypc]: ydeOHoe
nocooue/ K.B. bangun, B.H. bammeikoB, A.B.PykocyeB. — DOnekrpoHHBIC
TeKCTOBbIe JaHHbIE. — M.: IOnutu-ana, 2015. — 543 c. — Pexum nocryma:
http://biblioclub.ru/index.php?page=book&id=114423
2. I'pec I1.B. MaTtemartuka ajisi OakaJiaBpoB: YHHUBEpPCAIbHBIA KypC st
CTYJEHTOB T'yMaHUTapHBIX HampaiieHui: yuyeOHoe mocodue / IL.B. I'pec. — 2-e
u3., nepepad. u gon. — M.: Jloroc, 2013. — 288 ¢. — ISBN 978-5-98704-751-4 ;

To xe [DneKkTpOHHBIM pecypcl]. — URL:
http://biblioclub.ru/index.php?page=book&id=233778
3. Croiinosa JI.II. Marematuka: [y4e0. mocoOue asi CTyA. BBICII. TIEI.

y4ae0. 3aBeieHuit|. — 2-¢ u3., crep. — M.: Axkanemus, 2004. — 424 c. — (Briciiee
npodeccrnonanbHoe oopaszoBanue) (Ilegarornueckue crenmanbHocTH). — ISBN 5-
7695-1963-0 : 155.90.
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[Ipu BBINOTHEHUU CAMOCTOSATEIBLHON PabOTHI U MOATOTOBKE COOOIIEHUN U
pedepaToB CTyACHTHI MOTYT UCIIOIb30BATh IPYTUE UCTOYHUKH.

8. Ilepeuennb pecypcoB HHPOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTepHET», HEOOXOTUMBIX /IS OCBOEHUSI THCIHIJIHHBI

[lpu  peamuzamuu  AMCUUIUIMHBI  «MaTeMaTtukay  HUCIOJB3YIOTCS
JUCTaHIIMOHHBIE oOpa3oBarenbHble TexHomoruu. Kypc B CHO comepxwur
CIICAYIOIINE IIEMEHTHI:

JIEKINH (TEKCTOBBIE (PaiiiIbl, MPE3EHTAIMH C ayTHOCOIIPOBOXKIACHUEM),

MPAKTUYECKUE 3aHSITHU,

caMOCTOsITeNIbHAs paboTa.

NudopmanimoHHo-00pa3oBaTebHbIE PECYPCHI:

1. ®enepanbubiit mopran «Poccuiickoe 00pazoBaHue;

2. OpunmanbHblii calT MuHuCTEpCTBa 00pa3oBaHUsl U HAyKu Poccuiickoit
denepanuu

3. http://window.edu.ru/window — Madopmarnmonnas cucrema «EnuHoe
OKHO J0CTyna K oOpa3oBaTelIbHBIM pecypcam». B Oubimoreke 3TOro pecypca
MPEJCTaBICHb TOJHOTEKCTOBbIE MCTOYHMKH IO BCEM OCHOBHBIM pa3jeiiam
MaTEeMaTHKH.

DJeKTpOHHBIE OMOTUOTEYHBIE CUCTEMBI:

1. OBC «Jlanb» https://e.lanbook.com

2. OBC «Znaniumy http://znanium.com

3. OBC «YuuBepcurerckas oudnmoreka online» http://biblioclub.ru

9. OnucaHue MaTeprabHO-TeXHUYECKO 0a3bl, HEOOXOAUMOM AJIs1
OCYyIIeCTBJIEHHSI 00Pa30BaTeILHOIO NMpoIecca Mo TUCIUIIIHHE

Jlist obecnieyeHus TUCIMIUIMHEBI « MaTteMaTrKa» HeOOX0IUMBI:

— y4eOHbIe ayJUTOPUH, OCHAIIICHHBIE YueOHOH MeOEebIO U T0CKOI;

— JICKITMOHHAS ayJIUTOPHS, o0opynoBaHHas MYJIbTUMETUAHBIM
MOPTATUBHBIM ITPOCKTOPOM, HACTCHHBIM SKPaHOM, HOYTOYKOM;

— 000pYIOBaHHBIM KOMIIBIOTEPHBIN KJ1ACC JIJIS IPOBEICHUS TECTUPOBAHUS;

— TIPE3CHTAINH K JICKITHSM;

— y4eOHHMKH, y9eOHO-METOIUUeCKue MOcoOms, COOPHUKH 3aJ1ay;

— KOMIUICKT KOHTPOJIbHBIX 3aJaHUH U TECTOB ISl TEKYIIETr0 KOHTPOJIA.

[Iporpammuoe  obecrieueHue: GNU LGPL  v3+, CBOOOTHO
pacIpocTpaHseMblii O()UCHBINA ITAKET ¢ OTKPHITHIM UCXOIHBIM KOJIOM.
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