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BXO/JHOH KOHTPO.Ib

1. ITpuBeauTe npuUMepsl: HATYPaAJIbHOTO YHUCIIA, [IEJIOTO HE HATYyPalIbHOTO,
PAITMOHAIILHOTO HE 1eJIOT0, UPPAIIMOHATIBHOTO UHCTIA.

2. llpuBeaure npumep 0OBIKHOBEHHOM IpoOU U 3alUIINTE €€ B BUIE
HepUOIUIECKON NecaTHIHo mpobu

3. IlpuBenuTe nmpuMep NePHONMISCKON TeCATUIHON IPOOH H 3alUIITUTE €€ B BUIS
OOBIKHOBEHHOI.

4. HpI/IBel[HTe [IpUMCEP JTOKa3aTCIbCTBa MCTOIOM IIOJTHOM MaTeMaTHUUYECKON

5. IlpuBeauTe npuMeprsl KOHEUHOM, TEPHOTHUECKON U HENTepHOINIeCKOi
JECITUIHBIX JIPOOeH.

6. Pazniesmure ¢ ocratkom 27 (-27) na 23 (-23).

7. HpI/IBeI[I/ITe IIPUMEPHL CJIOKCHUA, BEBITUTAHUA, YMHOMKCHUA U NCICHUA TBYX
KOMIIIICKCHEIX THCCII.

TEKYIIAH KOHTPOJIb
SAYETHDBIE TECTbDI

1. Uro Takoe GMHApHOE OTHONIEHUE HAa HEIyCTOM MHOJKECTBE A ?
1.1. D10 pedpaekcHBHOE, CHMMETPHUHOE U TPAH3UTHBHOE OTHOIICHUE.
1.2. D10 npsiMmoe NMpou3BeIcCHUE MHOKECTB 4 x A .
1.3. DT0 NOAMHOKECTBO MPSIMOTO IIPOU3BEIEHUSI MHOKECTB A% 4.

1.4. D1o QpyHKIMSL.

2. Yto Takoe OMHaApHAS ONEePAIHsl Ha HEIYCTOM MHOKECTBE A 7
2.1. OrobpaxeHne MHOKECTBA 4 B MHOJKECTBO A .
2.2. OToOpakeHHe MHOKECTBA 4 HA MHOKECTBO A .
2.3. OtobpakeHre MHOKECTBa 4 B MHOJKECTBO Ax 4.

2.4. OtobpakeHHe MHOKECTBA A x 4 B MHOKECTBO A .



3. Urto Ha3pIBaeTcd HaTYpaIbHBIM pAIoM?
3.1. Cuctrema (N.'), ynoBaeTBopsromias TpeM akcuoMam [leano.
3.2. Cuctema (N.'), yIOBAETBOPSIONIAs aKCUOME WH Ty KITHH.
3.3. Cucrema (N.'), ynosaeTBopsiroas akcuomaM leano.

3.4. MHOKecTBO UHcell, KOTOPBIE HCIIOIB3YIOTCS IPH CUeTe.

4. Kak ¢popmynupyeTcs IPUHIIMIT ITOJTHOH MaTeMaTHUeCKON HHTyKITHH?
41. T —-u, T —-u=TH)—u)=nT(n)—u).
4.2. VI3 mpenrnonokeHus o ToM, 4To '(n) UCTHHHO CIIeQyeT, uTo ['(n') UICTUHHO.
4.3. T(1) ucTuHHO U I (1) UCTUHHO U T(1') HCTUHHO.

4.4. Ecin T(1) MCTUHHO, T(n) UCTHHHO U T(n') UCTUHHO, TO T(n) UCTHHHO JUIS
JIFO00TO 7.

5. Kak onpeienisgeTes ca0KeHUe HATYPATbHBIX uncen?
S5.1. m+1=m', (n+m)=m+m) 119 MOOBIX m,ne N .

52 1+14+. 414141+ +1=1+1+..+1.

n n m+n

53. m+n'=(m+n) .

S54. m+1=m', m+n'=(m+n) I MOOBIX m,neN .

6. Kak onpeienstercst yMHOKEHHE HATyPaIbHBIX Yucen?

6.1. m+m+..+m=m-n.
mrmt..m

n
6.2. m-1=n', m-n'=(m-n) 119 MOOLIX m,ne N .
6.3. m-1=m', m-n'=m-n+m U MOOBIX m,ne N .

6.4. m-1=m, m-w' =m-n+m UL TIOOBIX m,n< N .

7. Kak moka3aTh, UTO JBaK/IbI IBA — YEThIpe?

7.1.2.2=24+2=4,






72.2.2=2+1'=Q2+1)=3=4.
73.22=21=2-1+2=2+2=2+1'=2+1) =2y =3 =4.
74.2.2=2.1=2+1'=2+1)=(2) =3 =4.
8. Kak ¢opmyaupyeTcs yCUICHHBIIH MIPHHIIUI HOTHO MaTeMaTHUECKOMH
WHJIYKITAU?

8.1. yTB@p)KI[CHPI@ 17'(n) AICTHHHO I I1000T0 HaTypaJIbHOT'O YHUCIIA n, CCIIH

OHO UCTHHHO OJId n=1 1 U3 IIPpEAIIOIONKCHUA O TOM, YTO OHO UCTHUHHO TJIA BCCX
HaTypallbHbIX YHCEII, MECHBIIIHX 71, CJICIYCT UCTHHHOCTD €10 JJIA 7.

8.2. (T —u,(T(m)—u=T(n)—uoman>m))=T(n)—uomamoboco ncN .

8.3. Enu T(1) uctunaHO U T(17) UCTUHHO A1 JIFOOOTO HATypalIbHOTO YHUCIa,
MEHBITIeTO 7, TO (1) UCTHHHO JUTS TI000TO HATYpaThLHOTO UHCTA 7.

8.4. Enu T(1) uctuHHO U T () UCTUHHO JUIA 10000 HATYPATBHOTO TUCTHA m <7

, TO T(1n) UCTUHHO JIIS TI000T0 HATYpaTbHOTO YHCTA 7.

9. Yto HA3BIBAETCS CHCTEMOM IIEJIBIX YUCET?

9.1. Ilose, KOTOpPOE CONEPKUT MOIYKOIBLIO HATYPATbHBIX UHCEIL, H BCSIKUN
dIeMEHT KOTOPOTO TIPEJICTABUM B BH/IE Pa3HOCTH HATYPATHHBIX UHCEIT.

9.2. Konplio, KOTOpoe CONEp;KUT MOTYKOJIBLIO HATYPAIbHBIX UHCEIL, U
3JIEMEHTHI KOTOPOTO HCUEPHBIBAIOTCS HATypaIbHBIMUA YHCIIAMHU, HYIEM H
YUCJIAMH, TTPOTHBOTIOJIOKHBIMH HATYPAJIbHBIM.

9.3. KoMMyTaTHUBHOE KOJIBIIO, KOTOPOE COACPKUT MOIYKOJIBIIO HATYPAIBHBIX
YUCE, U BCAKHIL 37IeMEHT KOTOPOTO IPEICTABUM B BUIE Pa3HOCTH
HATYPaJIbHBIX UHCEIL.

9.4. Koib110, KOTOPOE COMEPAKUT HOIYKOJIBIO HATYPAIBbHBIX YHCEI, U BCIAKUI
3JIEMEHT KOTOPOTO IIPEACTaBUM B BUAE CYMMBI HaTYPAJILHBIX UHUCETL.

10. Uro Ha3pIBaeTCSd CUCTEMON palldOHAIBLHBIX YHCEN?

10.1. KOHBHO, CoJIepKaIiee KOJbITO ICIIbIX YUCCIT, U BCAKUH BJIEMEHT KOTOPOTO
IpeacTaBUM B BUJIC OTHOHNICHUA ABYX HCJIBIX THUCCII.

10.2. HO.TIC, coeCpiKalIce KOJIbIIO IMEIbIX TYHCCII, U BCSIKMI AJIEMCHT KOTOpOTO
IpeJACTaBUM B BHJIC Pa3HOCTH JIBYX IMCIBIX UHCECII.






11.

12.

10.3. HOH@, coacpiramce KoOJbIIO ICIbIX YHUCCII, U BCSIKMH AJICMEHT KOTOpPOTO
I[IpeJICTaBUM B BH/IC OTHOIMCHUA JIBYX HEJIBIX UHCCII.

10.4. MuoskecTBO Beex npodeit Buma % rae a,beZ, b=0.

Uro HazpIBaeTCs yHOPSIOUEHHBIM MOJIEM?

11.1. Cactema (P, +,-, <), e {(P,+,-) ecTb mmone, (P, <) eCTb TUHEHHO
VIOPSIOUYEHHOE MHOKECTBO, U ONIEPAIlUU CIIOKEHHUS U YMHOKCHHS
MOHOTOHHBI.

11.2. Cucrema (P, +,-,<),rne (P,+,-) ecTb Hoiae, (P,<) ecTh JUHCHHO
VHOPSATOUSHHOE MHOJKECTBO, U UL TIOOBIX a,b,c€ P, eClH a<b,TO a+c<b+c

Uac<b-c.

11.3. Cuctrema (P, +,-,<),r1e {(P,+) — KOMMyTaTHUBHas rpymnmna, (P, ) —
KOMMYTATHUBHAS TPYIIA, /IS TI00bIX a,b,c€P (a+b)-c=a-c+b-c, cucreMa
(P,<) ecTh JIMHEHHO YIOPSI0UYEHHOE MHOKECTBO U €CIIU a <b, TO a +c<b+c,

HeCIhd g<b U ¢>0,TO a-c<b-c.

11.4. Cuctema (P, +,-,<),rne (P,+,-) €cTh II0JI€, OTHOIIIEHHE < TPAH3UTHBHO,
IS TFOOBIX @,b € P OJTHO U TOJIBKO OJTHO U3 TpeX: 00 a <b, MO0 a=5b, 1100

b<a WeCIH a<b,TO a+c<b+c A a-c<b-c.

KakoBo HauMeHbllIee YUCIIOBOE 110J1E?

12.1. HanMeHBIIIero 4uciioBoro Mot He CYIEeCTBYeT.
12.2. TTose paliMoHANbHBIX UUCEIL.

12.3. Ilennle uncna.

12.4. Ilone neldcTBUTEIBHBIX UHCE.

. UTo Ha3bIBaeTCsI CHCTEMOM JeMCTBUTEIBHBIX UM CEIT?

13.1. Ynopsnouennoe mnoie, yI0BIETBOPSIONIEE aKCHOME ApXUMea.
13.2. llone, ynosmeTBopsromiee akcuoMe Apxume/ia n akcnome Kanropa.

13.3. YnopsimoueHHOe 11071€, B KOTOPOM JUIS JIFDOOTO 37eMeHTa g U JTH000T0
37IeMeHTa A CYIMECTBYeT HaTypalbHOS YHCIIO 1 TaKoe, ITO na>b, W JUIS
BCSIKOH MOCIIEIOBATETHLHOCTH BIOKEHHBIX OTPE3KOB CYMIECTRYET HIEMEHT,
LIPUHAUISKANIN BCeM 0TPe3KaM [10CIIeI0BATE/IbBHOCTH.






14.

15.

16.

13.4. HenpepblBHOE YHOPSIOUEHHOE IOJIE.

Yto Takoe ceueHUe JIUHEIHHO YIHOPAOOUCHHOTO MHOJKeCcTBa?

14.1. ITapa HEMycTHIX ITOJIMHOKECTB, IIepeceUeHUe KOTOPBIX MMYCTO, a
o0BeTMHEHNE €CTh JaHHOE VIIOPST0UeHHOE MHOKECTRO.

14.2. CeuenueM JIHUHEIHO VIIOPSIIOUEHHOTO MHOKECTBO (M, <) Has3bpIBaeTCS
yHopsLIouYeHHad 1apa NOAMHOXKECTB 4, BC M Takux, Uro 4=, B= ]
ANB=C: AUB=M U IIO00T0 ac 4 ¥ JI0doro beB a<bh.

14.3. CeueHueM JIMHEHHO YIOPSIOUSHHOTO MHOXKECTBO (M, <) Ha3bIBAETCS
mapa IMoJAMHOXKECTB 4, BC M TaKuX, UT0 A=, B, AnB=D: AUB=M
VTS JTFO00TO a € 4 U III000ro he B a<b.

14.4. 14.2. CeuenueM JIMHEWHO YIIOPSIOUEHHOTO MHOKECTBO (M, <)
Ha3bIBaeTCs yIOPSIOUSHHAsI Tapa MOJAMHOKECTB A, B C M TakuX, UTo 4=,
B+ A~B=O: AU B=M: 11 TIOO0TO0 a< 4 U 11000T0 heB a<h.

Yro Takoe rpaHUUHBINA JIEMEHT CeUeHUs !

15.1. I paHnuHBIM 371€MEHTOM ceueHUs (A4, B) Ha3bIBaeTCs JIEMEHT ¢,
PACIIOIOKEHHBIN MEKITY A U B.

15.2. [ paHUUHBIM 3IEMEHTOM ceUeHUs (A4, B) Ha3bIBaeTcs IEMEHT ¢ TaKOM,
UTO JUIA JTF000TO a € 4 B TH000T0 b B UMEEM a<c<bh.

15.3. I paHUIHBIM 371eMEHTOM ceUeHHS (A4, B) Ha3bIBaeTCs HAUOOIbITHMA

AJIEMEHT MHOKECTBaA A .

15.4. DneMeHT ¢ Ha3bpIBaeTCsl TPAHUYHBIM 3JIEMEHTOM CE€UeHHUs (A4, B), eclii OH

SIBIISIETCS HAHOOJIBIIIAM 3JIEMEHTOM MHOYKECTBA 4 HJIH HAMMEHBIIINM
HIEMEHTOM MHOXKECTBA B .

Kax OIIPpeaCICTC CUCTEMA JIEUCTBUTEIILHBIX YHACEJ 110 I[QI[CKI/IHZ[}T ?

16.1. CucteMoli NEHCTBUTEIBHBIX YACEI HA3BIBACTCS 110JI€, B KOTOPOM
BBITIOJTHSETCS akcoMa JlemekuHa.

16.2. CucteMolt ICHCTBUTENBHBIX UMCEN HAa3bIBAETCS VIOPSJIOUEHHOM TT0NIe, B
KOTOPOM UL BCSKOTO CEUEHUS CYIEeCTBYeT IPAHUUHBIN 3J€MEHT.
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16.3. CructemMoil NENCTBUTEIIBHBIX YUCEN HA3bIBACTCS YIOPSIOUEHHOM 11011€, B
KOTOPOM JIUTSI BCSIKOTO CEUCHHUSI CYIIECTBYET He 0oliee 0JTHOTO TPAHUUHOTO
3JIEMEHTA.

16.4. CuctemMol NeliCTBUTEIBHBIX YACEI Ha3bIBAeTCs YIOPANOUYSHHOH 10JIE, B
KOTOPOM Il BCAKOTO CEUEHMS CYIIECTBYET HE MEHEe OHOr0 IPaHUUIHOIO
3]IEMEHTA.

17. Kak onpenensgercs cucTteMa IeHCTBUTEIBHEBIX YUACEN ¢ IIOMOIIBIO TIOHITHS
TOYHON BEPXHEHN TPaHUTIBI?

17.1. CracteMOi Nelic TBUTEIIBHBIX YUCEI HA3bIBASTCS YIIOPSIOUEHHOH 1101I€, B
KOTOPOM JIJIsI BCSIKOTO HEMYCTOTO OTPAHUIEHHOTO CBEPXY MO IMHOKECTBA
CyIIecTBYeT HAMOOIBIINI YJIeMEHT.

17.2. CuctemMol NefCTBUTEIBHBIX YHACEI HA3bIBAETCS YIIOPSIOUYSHHON MoJe, B
KOTOPOM JUISI BCAKOTO HEITyCTOI'O OIPaHUUYEHHOIO CBEPXY IIOAMHOKECTBA
CYIIIeCTBYET HAUMEHBIIINH TeMEHT.

17.3. CracteMOl NelcTBUTEIIBHBIX YUCE HA3bIBAETCS YIIOPSIOUEHHOH 110J1€, B
KOTOPOM JIJIsI BCSKOTO HEMyCTOTO OTPAHUIEHHOTO CBEPXY MOIMHOKECTBA
CYIIIECTBYET TOUHAs BEPXHSIS TPaHUIIA.

17.4. CuctemMoli AeliCTBUTEIBHBIX YHACEII HAa3EIBACTCS YIIOPSIOUYSHHO 10JIe, B
KOTOPOM JUIsI BCAKOTO HEITyCTOI'O OTPaHUUYEHHOI'O CBEPXY IIOAMHOKECTBA
CYIIIECTBYET TOUHAS HUKHSIS IPaHUIIA.

18. YUto 03HaUaeT «JIeHCTRUTEIRHOE YUCIIO TIPEICTABUMO B BU/IE JISCITHUHOMN
apoou»?

18.1. [leiicTBUTEIPHOE YUCIIO g TPEICTaBUMO B BHJIC NECATUIHON Ipodu

a
o =dgy,q1as... , CCIIKA a :E H IIpH OCJICHUHU g Ha b IHoJiyguacM JaHHYHO

JACCATUUHYIO JIPOOE.

18.2. Jle#fcTBUTEIBHOE UUCIIO a TPECTABUMO B BUJIC JCCITHUHOMN ApodU
a =ay. ayd,..., €CIIU IS IF000T0 HOMepa 7 UMeeT MeCTO HepaBeHCTBO
an + i 4+ .+ i < ﬂ i —_
0t Sa<dypt+t—+..+ + .
10 10" 10 107 107
18.3. Jle#ficTBUTEIHFHOE THCIIO ¢ TPEICTABUMO B BHJIE MECATUIHOH Tpodu
o =ay, ayd,... , €CIIU JUIS IF000r0 HOMepa n UMEeT MEeCTO HEPAaBEHCTBO
ag+ L4 I cgcgy Ay S +—1
0 ) s n ) ) 0 ) see 7 ) 7 .
10 10 10 107 10



18.4. JleficTBUTENBHOE UUCIO @ MPEACTABUMO B BUJIC IECITUIHON ApoOH
a = ay,aa,... , €CIIN JIIS T000T0 HOMepa n UMeeT MeCTO HepaBeHCTBO
q 4,

7 il ay 1
ag+—+. . +t—<a<agyt+—+.+t—+—.
10 10" 10 107 10”7

19. Kakoit necsatuanoii 1poObI0 MpeIcTaBUMO PAIIHOHATHBHOE YHCIIO?
19.1. Koneunoii necaruanoi apoOnio.
19.2. beckoHeUHO# HEEPUOTHUECKON JECITUIHON APOOBIO.
19.3. beckoHeuHO# MepHOAUUCCKON JECATUIHON TPOOBIO.

19.4. Yucto mepuoaAuecKoi JecITHIHONH APOOBIO.

20. Kakoii aecaTHIHOH ApoObIO IIPeICTABUMO HPPALIHOHATIBHOE TUCIIO?
20.1. Henepuomuteckoit JecITHIHOI IpoObhIO.
20.2. Ilepuoauueckoii ACATHIHON TPOOBIO.
20.3. becKOHEUHOM JecATUUHON APOoOKIo ¢ 9 B 1epuoe.

20.4. UppammmoHaTbHOHN qecITUIHON IpOoOhIo.

21. BepHo mu, 9TO cyMMa JBYX HENEPUOINICCKUX JACCITUUHBIX IpoOeii sBsteTcs
HeTlepHOANUIEeCKOH TeCATHUHON Ipo0BI0?

21.1. Her.
21.2. Bepno.
21.3. Nnora BepHO.

21.4. B HEKOTOPEHIX CIyUasX HEBEPHO.

22. BepHo 1M, 9TO IPOU3BeJIeHHe JIBYX HEMEePHOTMUSCKUX JIeCITUUHBIX JIpoOeit
SIBIIIeTCS HellepHOAMIEeCKOH TeCATHUHON IpoOBI0?

22.1. Her.
22.2. Bepno.
22.3. roraa BepHO.

22.4. B HEeKOTOPBIX CIyUyassX HEBEPHO.



23. Yo Ha3kIBaAETCI CHCTEMOM KOMIUIEKCHEIX unce?

23.1. Ynopsi/ioueHHOE TI0JIe, COCTOSIIEE U3 UUCe BUMIa a+bi, T1ie a,hER, i —
MHUAMAS € TAHUTIA.

23.2. YHOpsIOUEHHOE 1101, COJCPIKAIIECe YIIOPSIOUEHHOE [10JIe

Y] . 2 - )
JNCUCTBUTEIIBHBIX UUCE]], MHUMYIO €IMHUIY i TaKylo, 4TO i~ =—1, U BCAKUI
37IEMEHT KOTOPOTO MPEACTaBUM B BUJIE a +bi, T/Ie a,beR.

23 .3. llone, conep:xaniee ymopsiioue€HHOE M0JIe AeHCTBUTEIHBIX UCE]L,

MHHMYIO €IHHHILY i TaKylO, UTO i~ =—1, U BCAKHH JIEMEHT KOTOPOTO
IIPEACTaBUM B BUNE a+bi, TJe a,beR.

23.4. HOJ'I@_, coIcpiKamnice 1moje JIEMCTBUTEIHHBIX YHCEII, MHUMVIO €TUHHUITY i

TaKyro, uTo i> =—1, Ul BCSIKHIT SIIeMeHT KOTOPOTO MPEJICTABUM B BUJIE a + bi, TIE
a,beR.

24. 3aueM CTPOUTCS MOJIEIh KOJIbIIA IIEJIBIX TUCET?
24.1. 1 akCHOMaTHUECKOI'O [IOCTPOSHUS TEOPUH LEJIBIX UUCEIL.

24.2. HH}I JOKa3aTCJIbCTBa HC3aBHCHMOCTH aKCHOM, OIIPCACIIAIONINX CUCTCMY
OCJIbIX YHUCCII.

24 3. ]l nokazatensCTBa HEIPOTUBOPEUHBOCTH TEOPHUH IIEIBIX YHCEIL

24 4. I[HH JOKa3aTC/IbCTBa TOI'O, YTO MHOKCCTBO HCJIbIX YHCCII 06p€1'3y€T
KOJIBIIO.

25. Kak ompeienisieTcs CII0KEHUE MPON3BOIBHBIX JISCITHUHBIX Apooeit?
25.1. ITo mpaBWIy CIOKECHUS «CTOTOUKOM.

25.2. Ecn¥ naHBI JeCATHUHBIE IPOOH o =dy,aydy... U B=By,bb,..., TO a+ =y,

IA€ y=cy,Ci¢p.. U cog=ag+by., ¢ =a,+b, 1 TaK Jajiee.

25.3. Ecau maHbl TecITUUHBIE IPOOH o = ay,aya,... U 3=Dby,bb,..., IPUUEM
! — 71 4 E —1I1 ~
a, =dy, mas...a, , o, =ac, +10" U B, =by,hb,..b,, p,=p£,+10",T0 a+ [ ecTb Ta

€IMHCTBEHHAS JAeCATUYIHAS Ipo0b, KOTOpask IPUHAIISKUT BCeM OTpe3KaM
MIOCIIENOBATENBHOCTH ([, + S, ), + 3,]) -
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25.4. Ecim JaHbl JeCSITUUHBIE APOOH a =ay,aya,... U [ =by,byb, ..., IpUUEM

Gz’” — ao_., alaz...a” N

a,=a,+10" 1 B,=by,bb,..b,, p,=06,+10",10 a+ L=y

TOT/Ia ¥ TOJIBKO TOT/Ia, KOT/Ia JUTs TF0O0TO HOMEpa 1 UMeeM «, +al, <y < 3, + f3,

26. Kak onpenensercss yMHOKEHHUE JIECATUIHBIX ApoOeii?

26.1. Ecnu manml AecATHUHBIE TPOOH o =ay,ad,... H B =by,bb,..., IpHIeM

a, =ay,ads..a, , a,=a,+10" u f,=b,.bb,..b,, p,=p£,+10",T0 - ecTh Ta

e
eIMHCTBEHHAS AeCATHUHASA Apo0b, KOTOpas MPHHAUIEKHUT BCEM OTpe3KaM
MIOCIENOBATENBHOCTH ([e,3,, &, /3, ]) -

26.2. Ecnu maHbl ICCSITUUHBIC APOOU o =ay,ayas... U B =by,bb,..., IpHIEM

a, =ay,ads..a, , o, =, +10" U B =by,bb,..b,, B,=p,+10", T0 IpA a >0,
f20 «-f ecTh Ta eMUHCTREHHAS IECATUIHAS TPOOH, KOTOpas MPHHATICIKUT
BCEM OTpEe3KaM MOCIIENOBATENbHOCTH ([r, 3, ¢, 3,]) - Ecrm e a >0, <0, T0o
a- 3 ecTh Npodb —(a-(—f)),aecnu <0, f20,To a-f ecTb qpodb —((—a)- f).
ecimm ke a<0, f<0,T0 a-f ecThb Ipodb (—a)-(—f)).

26.3. IIpousBenieHUe HAXOIUTCSA IO TIPABIITY YMHOKCHUS «CTOTOUKOM).

26.4. Ilpu HeoTpULIATENBHBIX ¢ U [ IPOU3BEJIEHUE HAXOUTCS «CTOJIOUKOMY,
a B OCTaJIbHBIX CIIY4asX MCIIOJIb3YEM «IIPABUJIA 3HAKOBY.

27. Yro Takoe temno?

27.1. Teno — 3T0 HEKOMMYTaTUBHOE TOJIE.
27.2. Teno — 310 KOIBLO ¢ JISJIEHUEM.

27.3. Teno — 310 KOJIBIO O3 IeauTenel HyIs.

27.4. Teno — 310 KOMMYTaTUBHOE KOJIBITO.

28. Uto Takoe Tel0 KBaTePHUOHOB?
28.1. DTO0 MHOKECTBO UHCeII BUIA a +bi+c +dk,1a¢ a,b,c,d R,

it = _;'2 —k* = (z_';f)2 =—1.

28.2. DT0 MHOIKECTBO UHCEN BUNA a +bi+¢j +dk ,T1e a,b,c,d €R,
it = j2 k= (g‘,r‘)2 =—1 OTHOCHTEIHHO IMOKOMIIOHEHTHOI'O CIIOKEHUSI H

VYMHOZKCHHS.
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28.3. Teno KBaTEPHUOHOB — TO TAKOE TEJIO, KOTOPOE COJIEPKUT I10JIe
KOMIUIEKCHBIX 9Hcell C, COOEPKAT MHUMYIO €IMHUILY j ., IPHYEM BCIKHUI
3JIEMEHT Tejla MPeICTaBUM B BUJIE a+bj, The a,beC.

28.4. Teno KBaTEPHUOHOB — 3TO TAKOE TEJI0, KOTOPOE COJACPKUT I10JIe
KOMIIIEKCHBIX uHcell C ¢ MHUMOM eMUHULIEH i, COAEPKUT HOBYKO MHUMYVIO

2 (v
eMUHULLY j, IIpUIEM ;- =-1, (zj)2 =—1 ¥ BCAKUH HIEMEHT Tella IIPEICTaBUM B
BUNE a+bj.,rne a,beC.

29. Besikoe pallMoHaIbHOE YUCIIO TIPEICTABUMO B BUIIE
29.1. KoHeUHOH NeCATUIHONH IpOoOu;
29.2. 6eCKOHEUHOM TeCSITHIHOH ApodH;
29.3. HeTlepUOIUIEeCKOH TeCITUIHOM Tpoou;

29.4. mepuoaUecKoi TeCcsITUIHOM IPOOH.

30. YkaxwuTe mpuMep IoJIst MEXIy O U R.
30.1. {a+b\2|abez};
302. {a+bV2]a,be0};
303. {a+bV2|a.beR}:

304. {a+bﬁ|aeQ,beR}.

31. BrmmonHseTcs M1 B YHOPSIOUSHHOM IT0JI€ PAIIMOHATBHBIX YUCET aKCHOMa
Kanrtopa?

31.1. Jla.

31.2. Z[a, CCJIIH TTOJIC PAITHOHAIBHBIX YHCCII pacCMaTPHUBATh KaK ITOIIIOIC IO
JIEUCTBUTEILHEIX UHCEIL.
3

31.3. Jla, eciu panoHaIbHBIE YUCIIa PACCMATPUBATh B BHJIE JIECSTHUHBIX
Apobeit.

31.4. Her.

32. Hapwucyiite muarpamMmy, H300pakaromyo MHOKeCTBa Q, R, C |
MHOKECTBO JIT€OpaNIecKuX IHCeT A .
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33. Hapucyiite muarpamMmy, H300paKarolly0 MHOKeCTBa N, 2Z, Z+Zi .

34. Hapucyiite muarpammy, n300pakaronlyio MHOKeCTBa Z+Zi, R, C.

35. Hapucyiite muarpaMmy, H300paskaroIyo MHOKECTBO BCeX TPyl G,
MHOKECTBO BCEX KOJIEIl K , MHOKECTBO BCeX IMOJIeH P M MHOKECTBO BCEX
YIIOPSAOYEHHBIX 1I0JIeH U .

36. H.’SO6I)83HT€ Ha OJTHOM JAarpaMMe MHOKCCTBO BCCX KOJICH, KOJIBITO IMCIBIX
YHUCCII, MHOXKCCTBO BCCX MMOJICH U TI0ITe palmMOHaJIbHBIX THUCCII.

TeKywuit KoHTponb

I[OIH‘(I]JIHHH KOHTPOJIbHAN pﬂﬁOTﬂ «3&1,[[':1‘[1’] Ha AHAYRIIUIO»

HOI[O6P£ITB U PCIIHTH 3alaud  Ha  JIOKA3aTeIbCcTBA  METOJIOM  TIOJTHOM
MaTeMaTHYEeCKOMN HHIAYKIHWHA 110 CJICAVIONIUM TCMaM:

1. JToka3arelibcTBa PABEHCTB.

2. JlokazaTenbCcTBa HEPABEHCTB.

3. JloxazaTenncTBa AETUMOCTH.

4. TokazaTeascTBO (pOPMYIIBI OOIIETO UIeHa PEKYPPEHTHOM MTOCISIOBATETLHOCTH.

5. Jloka3aTellbCTBO TEOMETPUUECKUX YTBEPKICHUN.

IIpumepHbIii nepevyeHsb 3a1a4
1. Jloka3aTeIbCTBO PABEHCTB

n(n+1)

1) JlokaxuTe, 94T0 CyMMa IIEPBEIX # HaTypaJbHEIX UHCEI paBHA 5

2) JlokaxuTe, 4TOo CyMMa KBaJpaToB TMEPBBIX » HATYpPaIbHBIX YHWCEN paBHa
nn+1)(2n+1)
p )
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1 2 1 n
3) Jlokaxkure, 4T0 — +—+ ...+ = :
-5 5.9 4n—-3)4n+1) 4n+l

=1

4) JTokaKuTe, 9TO 5+45+325+...+(4n+1)-5" 1 =n.5
5) Hokazxure, 4to
2 2

2 2
(ay +a, +..+a,)” —ay +a5 +..+a, +2aa, +2aya5 +...+2a,_,a,

6) JlokaxxkuTte TOKIeCTBA

2

I—x% 1-x%* 1-48 ' 173.2" I—x l*x2n

21 _1

A+00+ 2043042 ) =142 425 4+ 12

7) Haiinute u tokakuTe (GOpMYJIIBL:

, aOOOk llllk 0100..0
k 0010..0
11 0a 00 1111 0001 0
01)” (00 O] 1111} '

000 « 1111 00700 0

2. J/Ioka3aTe/IbCTBO HepABEHCTB
Jlokasxute HepaBeHCTBa: 1) 57 >7n—3 mpu 1r000M HATYpaIbHOM 71
2) 2" ~1>n(n+1) IpH TOOOM HATYPATILHOM 7> 7 ;
3) 3" >2" + n npu MOOOM HATYPaTIBLHOM 7 ;

4) 4" =3" + n° IIpH TI000M HATYPATILHOM 7

5) 4">3"+2" +n pu n=2; 06) Lo
n+l n+2 3n+1

(2n)! 4"
>
(}7!)2 n+1l

7)

; 8) |sinna|<n|sina|;

n—4 1 1 1

9 x" +x" 2 x4 + +—>n+1.
n—4 n—2 n
X X X

10) @<1+%+%+...+ﬁ<2\/§, n>1.
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3. Jlokazare/ibCTBO JI€JIMMOCTH

Z[OKZI)KI/IT@, qTO OJIiA moboro HaTypaJadbHOTO UHCTIa 7 :

1) 6" 1i1:7; 2) 7" +3n-1:9; 3) 772 48?2ty 4) 4" +15n-1 19
. 5)5"-3"+2n i4: 6) 6*" +19" 2" kpatHO 17.

4. Jloka3aTeabcTBO (pOopMY./IbI 001ero 4Yj1eHa MocaeJ0BaTeIbHOCTH,
32/lAHHOH PeKYPPeHTHO

1) Jlano: @, =4, a,,, =3a,—2. Jlokaxure, 4To a, =3" +1.

2) Jlano: a; =1, a, =9, a,.» =9a,.,, —20a, . JlokaxuTte, 4t0 a, =5" —4".

3) Hano: a, =3, a, =15, a,., =5a,., —4a, . JlJokaxure, uto a, =4" —1.

n+2 n+l1

4y lano: a; =29, a, =85, a, ., =5a, ., —6a, . Jlokaxute, 4to a, =2" +3""2.

5) TlocnenoBarenprocts @DuOoOHAYUM 3aj1aHa  PEKYPPEHTHO: a, =0, a, =1,
a,,=4a,_+d,. I[OK&)I{PITC, qToO: a) ay+dy +..+doy g —Aoyans ]))

l+0’2 +G4 ++a-_)” :0'2”+1 .
6) IlocnemoBatenbHOCTE 3adaHa PEKYPpEeHTHO: a; =5, a, =7, a,.,—2a,+a, ;=0.
Beipasure a, uepes n.

7) IlocnenoBatellbHOCTD 3ajlaHa PEKYPPEHTHBIM COOTHOIIEHHEM a4, , = Sa,,, —4a,
C HauaJbHBIMU 3HAUEeHUAMM a, =3, a, =15. JlokakuTe, UTO: ) BCE UICHBI
IIOCI/IEIOBATEILHOCTH JEJIATC Ha 3;

b) BCC WICHBI ITOCTICTOBATCIIBHOCTH C YCTHBIMH HOMCPpAMHM JCIIATCA Ha 5.

5. Jloka3aTeIbCTBA 10 HHIYKIUH B reoMeTpPHHI
1) Ha ckomapko YacTel pa3aersT IUIOCKOCTh # MPSAMBIX IUIOCKOCTH, IPOXOISIINUX
gepes 0JTHy TOUKy?
2) Ha ckoJIbKO HHTEPBAJIOB pa3ieliar NpsSMYIO 1 €€ TOUeK?

3) Jlokaxure, 4TO £ INIOCKOCTEH NPOCTPAHCTBA, M3 KOTOPBIX KaXK/Ible TPH

MEPpeCCKanTCAa U HUKAaKNUEC UCThIPC HC HMCHOT O6I.[I€ﬁ TOUYKH, OCITAT IIPOCTPAaHCTBO Ha

-1 1 .
w +#+1 yacTeH.

4) B mmockoctn MMpOBCACHO 7 Opr}KHOCTef"I TaK, 4YTO KaXIAbIC IBC H3 HHX
IIepeceKaroTcda B IBYX TOUKAaX U HUKAKHUC TPHU HE UMCIOT 06m€ﬁ TOYKH. HOK&)KI/IT@,

UTO IIPHU 3TOM INTOCKOCTDH pa'36HBaeTc5[ Ha Hz —n+2 JacTeu.
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5) Hokaxure, 4T0 CTOPOHA IPABWIBHOI'O 2" -yTOJIbHUKA BBIPAKACTCS UYEPE3 PAINYC

R OIMCAHHON OKPYKHOCTH BhIpaskaercst GopMyJIoi: @, = R\/ 2- \/ 2442+ 442

n

6) Ha ckombKO TpEyroJbHUKOB #-YTONBHUK MOKET OBITh pa30MT CBOMMH
HEIICPECCKAOIIMMHUCSL THATOHAIISIMU ?

7) JlokaxuTe, UTO CyMMa BHYTPEHHHX VIJIOB BBIMYKIOTO #-yTOJHLHUKA pPaBHA
2d(n-2).

2

0.

9.

Bomnpocs! k 3aueTty

Onpenenenne HaTypalbHOTO  psiia, HE3aBUCHMOCTH akcuoM lleano.
Jloka3aTenbCTBO MPUHITMTA TIOJTHOM MaTeMAaTHICCKON UHTYKITHH.

Onpenenenue CIIOKEHHUS HATYpPaIbHBIX uucell, NOKA3aTeJIbCTBO
CYIIECTBOBAHUA M €JIMHCTBEHHOCTH CIIOKEHUS.

OcHOBHEIE CBOIICTBA CI0KEHUS M YMHOKEHHS HATYpPaIbHBIX UHce. (3 cBOMCTBa
JIOKa3aTh).

BcnomoratenbHbie CBOMCTBA, MO3BOJIAIONIME BBECTH OTHOIIIEHUE «MEHBITIE IS
HaTypaJIbHBIX YHUCEI.

OnpeneneHrne OTHONICHUS «MEHBIIE» JUIL HATYPaIbHBIX YHCEN, €I0 OCHOBHBIE
CBOMCTEA.

OnpeneneHne OTHOIEHHS «MEHBIIE» JJIsI HATyPaJIbHBIX UHCEIL, 10KA3aTeIbCTBO
CYyTIeCTBOBAHUSA HAMOOIBIIETO UMCIA IS OTPAHUUYSHHOTO CBEepXY MHOJKEeCTBA
HaTypaJbHBIX 4KCel. JIMHEMHO YHNOPSIOYEeHHOe MHOXKECTBO HaTypPalbHBIX
YHCEJ BIIOJHE YIIOPSTI0UEHO.

Jloka3aTenpCTBO CYIISCTBOBAaHUS HAUMEHBIIETO UHCIA IS HEMyCcTOro
MHOJKECTBA  HATYpPAIbHBIX  UHMCEN.  YCHICHHBIH  IPHHITUI TTOJTHOM
MaTeMAaTUYECKON UHIYKIUH.

Onpenenenne cUCTEeMBI 1eIbIX Yucen. (JCHOBHBIE CBOWCTBA: CBOWMCTBO HYIIA,
IIPAaBUJIa 3HAKOB, KOMMYTATUBHOCTH YMHOKEHMS LENbIX uucell. OTcyTcTBHE
TeTTUTeIIed HY .

HenpoTtuBopeunBOCTh TEOPUH LIEIBIX YHCEN.

10. OHP@I[@H@HI’I@ CUCTCMBI palTHOHAITBHBIX YUCEII. Hpez[c.TaBneHHe pPamuoHaJIbHOTO

qHciIa JeCITHYHOM I[pOﬁbIO.

11. Onpenienienre  cUCTeMbl JIGMCTBUTENBHBIX uncen. Briawuenne Q B R

CYH_IQCTBOBEIHPIQ 1 €IMHCTBEHHOCTH IEJI0OM YacTH J€UCTBUTEIFHOTO YHC/IA.

12. Heﬂaﬂ YacTh JIEUCTBUTEILHOTO UHCJIA. HpeI[CTaBﬂﬁHlflﬁ JIEMCTBUTEIHLHBIX YHCE]T

ACCATHYIHBIMHA HPOGHMH.

13. JIunefiHo yMOpSIOUEHHOE MHOKECTBO JeCATHUHBIX ApobOeit. Koneunsle

JCCATHUYHBIC I[pO6PI. CBOHCTBO yCHHGHHOﬁ IIJIOTHOCTH.

14. ITocnenoBaTeIbHOCTE CTATHBAIOMIUXCS OTPE3KOB. Onpez[eﬂeﬂne CJIOKCHHUA H

YMHOKEHUS 1eCSTUUHBIX JIPOOEH.
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15. CBoiicTBO c1ab0if MOHOTOHHOCTH CJIOXKeHHS. J[oKa3aTeIbCcTBO CBOICTB
CJIOKEHMS U YMHOKEHMS JIECSITHUHBIX JIpOOeii.

16. Pasimunple  ompejiesieHUss  CUCTEMBI  JIEHCTBUTEIIBHBIX  4HCEl M HUX
SKBHUBAJICHTHOCTE.

17. OnpeyienieHne cUcTeMbl KOMIUIEKCHBIX uMcell. HenpoTHBOpeunBOCTh TEOPHUH
KOMILIEKCHBIX urcesl. OCHOBHBIE CBOMCTBA II0JI1 KOMIIIEKCHBIX UUCEL.

18. KBarepHuonsl. ['pynna KBaTepHUOHOB.

19. Teopema @pobenuyca.

20. M3oMop¢u3M OTHOUMEHHBIX YHCIOBBIX CHCTEM.
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