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HoxkaswiBaem pasencmeo f(—zx) - g(—x) = f(z) - g(z).
Iman 3. Ilpumenum nepBbifi MeTO: npeobGpa3yeM JIEBYIO U IMPaBylo
YacTH 3TOTO paBEHCTBA K OJIHOMY BUJy. B J1aHHOM cJiyyae, UCIOJb3Ys
HEYeTHOCTb PYHKUMUH f U g, MOoJydaeM:

JleBast uacTb paBeHctBa = h(—2) = f(—2)-g(—2) = (= f(2))(—g(z)) =
= (=D)-(=1)-f(z)-g(z) =



[Mpumep 2. /lokaxncume meopemy «lIpouszsedenue 08yx HeuemmHoLx
GpyHKyuil ecmo GYHKYUS 4eNnHasL .

Pewenue. «Ienepayua» dokazamenvcmaa.

Iman 1. D10 TeopeMa-HUMIJIHKALMS.
Iman 2’ (10Ka3aTeJbCTBA HOBOK UMIJIMKALIMH )
ecim f(—x) = —f(z)ug(—x) = —g(x), 10 f(—2) - g(—2) = f(2) - g().
HoxkaswiBaem pasencmeo f(—zx) - g(—x) = f(z) - g(z).
Iman 3. Ilpumenum nepBbifi MeTO: npeobGpa3yeM JIEBYIO U IMPaBylo
YacTH 3TOTO paBEHCTBA K OJIHOMY BUJy. B J1aHHOM cJiyyae, UCIOJb3Ys
HEYeTHOCTb PYHKUMUH f U g, MOoJydaeM:

JleBast uacTb paBeHctBa = h(—2) = f(—2)-g(—2) = (= f(2))(—g(z)) =
= (=1)-(=1)-f(z)-g(z) = f(z)g(zx) = h(z) =



[Mpumep 2. /lokaxncume meopemy «lIpouszsedenue 08yx HeuemmHoLx
GpyHKyuil ecmo GYHKYUS 4eNnHasL .

Pewenue. «Ienepayua» dokazamenvcmaa.

Iman 1. D10 TeopeMa-HUMIJIHKALMS.
Iman 2’ (10Ka3aTeJbCTBA HOBOK UMIJIMKALIMH )
ecim f(—x) = —f(z)ug(—x) = —g(x), 10 f(—2) - g(—2) = f(2) - g().
HoxkaswiBaem pasencmeo f(—zx) - g(—x) = f(z) - g(z).
Iman 3. Ilpumenum nepBbifi MeTO: npeobGpa3yeM JIEBYIO U IMPaBylo
YacTH 3TOTO paBEHCTBA K OJIHOMY BUJy. B J1aHHOM cJiyyae, UCIOJb3Ys
HEYeTHOCTb PYHKUMUH f U g, MOoJydaeM:

JleBast uacTb paBeHctBa = h(—2) = f(—2)-g(—2) = (= f(2))(—g(z)) =
= (—1)-(=1)-f(z)-g(x) = f(z)-g(x) = h(x) = IIpaBast yacTb paBeHCTBA.



[Mpumep 2. /lokaxncume meopemy «lIpouszsedenue 08yx HeuemmHoLx
GpyHKyuil ecmo GYHKYUS 4eNnHasL .

Pewenune. «Ogpopmaenue» dokazamervcmaa
[lyctb f ¥ g — HeueTHble yHKIMHU («pUTyaJibHAs Ppa3a», 3aMeHs10-
l1asi B JAHHOM cJiyuae hpasy «IyCTb YCJOBUE TEOPEMbI BBINOJHEHO» ).



[Mpumep 2. /lokaxncume meopemy «lIpouszsedenue 08yx HeuemmHoLx
GpyHKyuil ecmo GYHKYUS 4eNnHasL .

Pewenune. «Ogpopmaenue» dokazamervcmaa
[Iyctb f u g — HeueTHble pyHkumu. Toraa, no onpeaeseHno HeueTHOM
(YyHKLMU, UMeeM



[Mpumep 2. /lokaxncume meopemy «lIpouszsedenue 08yx HeuemmHoLx
GpyHKyuil ecmo GYHKYUS 4eNnHasL .

Pewenune. «Ogpopmaenue» dokazamervcmaa
[Iyctb f u g — HeueTHble pyHkumu. Toraa, no onpeaeseHno HeueTHOM
(YyHKLMU, UMeeM

flma) = =flz) = (=1)- flx) n g(-z)=—g(x)=(=1)-g(z).



[Mpumep 2. /lokaxncume meopemy «lIpouszsedenue 08yx HeuemmHoLx
GpyHKyuil ecmo GYHKYUS 4eNnHasL .

Pewenune. «Ogpopmaenue» dokazamervcmaa

[Iyctb f u g — HeueTHble pyHkumu. Toraa, no onpeaeseHno HeueTHOM
(YyHKLMU, UMeeM
fl=2) = =flx) = (=1)- flx) n g(—z)=—glz) = (=1)-g(z).

[TosTomy

h(—z) =



[Mpumep 2. /lokaxncume meopemy «lIpouszsedenue 08yx HeuemmHoLx
GpyHKyuil ecmo GYHKYUS 4eNnHasL .

Pewenune. «Ogpopmaenue» dokazamervcmaa

[Iyctb f u g — HeueTHble pyHkumu. Toraa, no onpeaeseHno HeueTHOM
(YyHKLMU, UMeeM
fl=2) = =flx) = (=1)- flx) n g(—z)=—glz) = (=1)-g(z).

[TosTomy

(=) = f(=z)-g(=2) =



[Mpumep 2. /lokaxncume meopemy «lIpouszsedenue 08yx HeuemmHoLx
GpyHKyuil ecmo GYHKYUS 4eNnHasL .

Pewenune. «Ogpopmaenue» dokazamervcmaa

[Iyctb f u g — HeueTHble pyHkumu. Toraa, no onpeaeseHno HeueTHOM
(YyHKLMU, UMeeM
fl=2) = =flx) = (=1)- flx) n g(—z)=—glz) = (=1)-g(z).

[TosTomy

h(—z) = f(=z)-g(=2) = (=1) - f(z) - (=1) - g(z) =



[Mpumep 2. /lokaxncume meopemy «lIpouszsedenue 08yx HeuemmHoLx
GpyHKyuil ecmo GYHKYUS 4eNnHasL .

Pewenune. «Ogpopmaenue» dokazamervcmaa

[Iyctb f u g — HeueTHble pyHkumu. Toraa, no onpeaeseHno HeueTHOM
(YyHKLMU, UMeeM
fl=2) = =flx) = (=1)- flx) n g(—z)=—glz) = (=1)-g(z).

[TosTomy

h(—z) = f(=x)-g(—z) = (=1)- f(z) - (=1) - g(z) = f(z) - g(z) =



[Mpumep 2. /lokaxncume meopemy «lIpouszsedenue 08yx HeuemmHoLx
GpyHKyuil ecmo GYHKYUS 4eNnHasL .

Pewenune. «Ogpopmaenue» dokazamervcmaa

[Iyctb f u g — HeueTHble pyHkumu. Toraa, no onpeaeseHno HeueTHOM
(YyHKLMU, UMeeM
fl=2) = =flx) = (=1)- flx) n g(—z)=—glz) = (=1)-g(z).

[TosTomy

h—z) = f(=2)-g(=z) = (=1)- f(z) - (=1) - g(z) = f(z) - g(x) = h(z).



[Mpumep 2. /lokaxncume meopemy «lIpouszsedenue 08yx HeuemmHoLx
GpyHKyuil ecmo GYHKYUS 4eNnHasL .

Pewenune. «Ogpopmaenue» dokazamervcmaa

[Iyctb f u g — HeueTHble pyHkumu. Toraa, no onpeaeseHno HeueTHOM
(YyHKLMU, UMeeM
fl=2) = =f(z) = (=1)- flx) u g(-z)=—g(x)=(=1)- g(z).

[TosTomy

h—z) = f(=2)-g(=z) = (=1)- f(z) - (=1) - g(z) = f(z) - g(x) = h(z).

Takum o6paszom, h(—z) = h(zx). DT0, MO ONpeeseHHI0, 03HAUAET, UTO
h(x) — uetHas pyHkuus. Teopema 1oka3aHa.
BepHyTbcsl K JIEKIIMM  WJIH  PACCMOTDPETh CJAEAYIOILUi NpUmMep?



[Mpumep 3. [lokancume meopemy «ecau f u g — MOHONMOHHO
yooviearoujue pyukyuu, mo Gynkyus h, sadannas dopmyroi

hiz)=f (g(az)) ABALEMC MOHOMOHHO BO3PACMAIOULELLS,

Pewienue.



[Mpumep 3. [lokancume meopemy «ecau f u g — MOHONMOHHO
yooviearoujue pyukyuu, mo Gynkyus h, sadannas dopmyroi

hiz)=f (g(as)) ABALEMC MOHOMOHHO BO3PACMAIOULELLS,

Peuwenue. «lenepayua» dokazameavcmaa. dtan |.



[Mpumep 3. [lokancume meopemy «ecau f u g — MOHONMOHHO
yooviearoujue pyukyuu, mo Gynkyus h, sadannas dopmyroi

hiz)=f (g(as)) ABALEMC MOHOMOHHO BO3PACMAIOULELLS,

Pewenue. «lenepayusa» dokazameavcmea. IDrtan 1. IT10
TeopemMa-UMIIHKALHS.



[Mpumep 3. [lokancume meopemy «ecau f u g — MOHONMOHHO
yooviearoujue pyukyuu, mo Gynkyus h, sadannas dopmyroi

hiz)=f (g(as)) ABALEMC MOHOMOHHO BO3PACMAIOULELLS,

Pewenue. «lenepayusa» dokazameavcmea. IDrtan 1. IT10

TeopeMa-HUMIJIHKALHS.
Srarn 2.



[Mpumep 3. [lokancume meopemy «ecau f u g — MOHONMOHHO
yooviearoujue pyukyuu, mo Gynkyus h, sadannas dopmyroi

hiz)=f (g(az)) ABALEMC MOHOMOHHO BO3PACMAIOULELLS,

Pewenue. «lenepayusa» dokazameavcmea. IDrtan 1. IT10

TeopeMa-HMILJIMKaLHSI.
dtan 2. JlokasbiBaeM, UTo h — MOHOTOHHO Bo3pacTatouias hyHkimsa,



[Mpumep 3. [lokancume meopemy «ecau f u g — MOHONMOHHO
yooviearoujue pyukyuu, mo Gynkyus h, sadannas dopmyroi

hiz)=f (g(as)) ABALEMC MOHOMOHHO BO3PACMAIOULELLS,

Pewenue. «lenepayusa» dokazameavcmea. IDrtan 1. IT10
TeopeMa-HMILJIMKaLHSI.
dtan 2. JlokasbiBaeM, UTo h — MOHOTOHHO Bo3pacTatouias hyHkimsa,
Jran 3. B nanHom cjayuae HauboJiee BaXKHOH HH(OpPMALIMEH SIBJsIET-
cs onpedesenue. PyHKIMS h Ha3bIBAETCSI MOHOTOHHO BO3pacTalolie
TOIJIa U TOJILKO TOT/1A, KOTJa



[Mpumep 3. [lokancume meopemy «ecau f u g — MOHONMOHHO
yooviearoujue pyukyuu, mo Gynkyus h, sadannas dopmyroi

hiz)=f (g(as)) ABALEMC MOHOMOHHO BO3PACMAIOULELLS,

Pewenue. «lenepayusa» dokazameavcmea. IDrtan 1. IT10
TeopeMa-HMILJIMKaLHSI.
dtan 2. JlokasbiBaeM, UTo h — MOHOTOHHO Bo3pacTatouias hyHkimsa,
Jran 3. B nanHom cjayuae HauboJiee BaXKHOH HH(OpPMALIMEH SIBJsIET-
cs onpedesenue. PyHKIMS h Ha3bIBAETCSI MOHOTOHHO BO3pacTalolie
TOTA U TOJIBLKO TOT/IA, KOTAA /15 JIIOOBIX UhCe] £ < iy U3 00J1aCTH Onpe-
nesieHnst PyHKIMU h UMeeT MeCcTo HepaBeHCTBO h(x) < h(y).



[Mpumep 3. [lokancume meopemy «ecau f u g — MOHONMOHHO
yooviearoujue pyukyuu, mo Gynkyus h, sadannas dopmyroi

hiz)=f (g(as)) ABALEMC MOHOMOHHO BO3PACMAIOULELLS,

Pewenue. «lenepayusa» dokazameavcmea. IDrtan 1. IT10
TeopemMa-UMIIHKALHS.
dtan 2. JlokasbiBaeM, UTo h — MOHOTOHHO Bo3pacTatouias hyHkimsa,
Jran 3. B nanHom cjayuae HauboJiee BaXKHOH HH(OpPMALIMEH SIBJsIET-
cs onpedesenue. PyHKIMS h Ha3bIBAETCSI MOHOTOHHO BO3pacTalolie
TOT/IA U TOJIKO TOT/IA, KOTJA 14 JIIOObIX YMces & < ¢y U3 00JIaCTH Orpe-
nesieHnst PyHKIMU h UMeeT MeCcTo HepaBeHCTBO h(x) < h(y).

Takum o6pasom, B ycJI0BUSIX 3TOH TeopeMbl HAJ0 10Ka3aTh UMILJIUKA-
LU0 «eca x < y, 7o h(x) < h(y)».



[Mpumep 3. [lokancume meopemy «ecau f u g — MOHONMOHHO
yooviearoujue pyukyuu, mo Gynkyus h, sadannas dopmyroi

hiz)=f (g(as)) ABALEMC MOHOMOHHO BO3PACMAIOULELLS,

Peuwenue. «lenepayusa» doxazameasvcmaa.

Aran 1. Mbl J0KasbiBaeM HUMILIMKALMIO «eCJd f U g — MOHOTOH-
HO yObIBatomiMe MyHKIMK, U T < Yy — UYHCJa U3 00JIaCTH ONpeaeseHus]
dynkmu h, To h(x) < h(y)».



[Mpumep 3. [lokancume meopemy «ecau f u g — MOHONMOHHO
yooviearoujue pyukyuu, mo Gynkyus h, sadannas dopmyroi

hiz)=f (g(as)) ABALEMC MOHOMOHHO BO3PACMAIOULELLS,

Peuwenue. «lenepayusa» doxazameasvcmaa.

Dran 1’. Mbl J0oKasbiBaeM HUMIIMKALMIO «eCJH f U g — MOHOTOH-
HO yObIBatomiMe MyHKIMK, U T < Yy — UYHCJa U3 00JIaCTH ONpeaeseHus]
dynkmu h, To h(x) < h(y)».
dtan 2”. JlokasbiBaeM Hepasercmao h(x) < h(y).



[Mpumep 3. [lokancume meopemy «ecau f u g — MOHONMOHHO
yooviearoujue pyukyuu, mo Gynkyus h, sadannas dopmyroi

hiz)=f (g(as)) ABALEMC MOHOMOHHO BO3PACMAIOULELLS,

Peuwenue. «lenepayusa» doxazameasvcmaa.

Dran 1’. Mbl J0oKasbiBaeM HUMIIMKALMIO «eCJH f U g — MOHOTOH-
HO yObIBatomiMe MyHKIMK, U T < Yy — UYHCJa U3 00JIaCTH ONpeaeseHus]
dynkmu h, To h(x) < h(y)».
dtan 2”. JlokasbiBaeM Hepasercmao h(x) < h(y).
dran 3”. W3 onpenenenuss GyHKUHUH h CJIEAyeT, YTO Mbl JOKA3bIBAEM

HepPaBeHCTBO f (g(a:)) <f (g(y))



[Mpumep 3. [lokancume meopemy «ecau f u g — MOHONMOHHO
yooviearoujue pyukyuu, mo Gynkyus h, sadannas dopmyroi

hiz)=f (g(as)) ABALEMC MOHOMOHHO BO3PACMAIOULELLS,
Peuwenue. «lenepayusa» doxazameasvcmaa.
dran 3". M3 onpenenennss GyHKUMHA h CJEIyeT, UTO Mbl JOKa3biBa-

eM HEepPaBeHCTBO f (g(az)) < f (g(y)) [Tpo dyHKIMIO f M3BECTHO JHIIID,
UTO OHAa MOHOTOHHO YObIBAET.



[Mpumep 3. [lokancume meopemy «ecau f u g — MOHONMOHHO
yooviearoujue pyukyuu, mo Gynkyus h, sadannas dopmyroi

hiz)=f (g(as)) ABALEMC MOHOMOHHO BO3PACMAIOULELLS,

Peuwenue. «lenepayusa» doxazameasvcmaa.
dran 3". M3 onpenenennss GyHKUMHA h CJEIyeT, UTO Mbl JOKa3biBa-

eM HepaBeHCTBO f (g(az)) <f (g(y)) [1po pyHKIMIO f U3BECTHO JIHIIIb,
YTO OHA MOHOTOHHO y6biBaeT. [105TOMy yTBeXK/IeHHE O TOM, UTO 3HAUEHHE
GyHKUHK [ Ha 3JeMeHTe g(x) MeHbllle 3HaueHusT (DYHKIMH Ha 3J1eMEeHTe
g(y) MBI MOKeM TOJIYUYHTb TOJbKO €CJIH IoKaxkeM, uto g(z) > g(y).



[Mpumep 3. [lokancume meopemy «ecau f u g — MOHONMOHHO
yooviearoujue pyukyuu, mo Gynkyus h, sadannas dopmyroi

hiz)=f (g(as)) ABALEMC MOHOMOHHO BO3PACMAIOULELLS,

Peuwenue. «lenepayusa» doxazameasvcmaa.
dran 3". M3 onpenenennss GyHKUMHA h CJEIyeT, UTO Mbl JOKa3biBa-

eM HepaBeHCTBO f (g(az)) <f (g(y)) [1po pyHKIMIO f U3BECTHO JIHIIIb,
YTO OHA MOHOTOHHO y6biBaeT. [105TOMy yTBeXK/IeHHE O TOM, UTO 3HAUEHHE
GyHKUHK [ Ha 3JeMeHTe g(x) MeHbllle 3HaueHusT (DYHKIMH Ha 3J1eMEeHTe
g(y) MBI MOKeM TOJIYUYHTb TOJbKO €CJIH IoKaxkeM, uto g(z) > g(y).

Ho nocsientee yTBepKieHne ceyeT U3 HepaBeHCTBA & < y H YCJIO-
BHsI, UTO ¢ — MOHOTOHHO yObIBatouias hyHKuus. DTarn reHepalyu 3a-
KOHUEH.



[Mpumep 3. [lokancume meopemy «ecau f u g — MOHONMOHHO
yooviearoujue pyukyuu, mo Gynkyus h, sadannas dopmyroi

hiz)=f (g(az)) ABALEMC MOHOMOHHO BO3PACMAIOULELLS,

Pewenune. «Ogpopmaenue» dokazamenrvcmaa.

[Iyctb f M g — MOHOTOHHO yObiBaluime Gyukunuu. BosbMmem
MPOU3BOJIbHbIE TaKHWe 3JIeMeHTbl X,y 00JIacTH onpeaeseHuss (yHK-
uu h, yto x < y. Ilo onpenenenuto yoObiBarouien GYHKIKUK TMO-
aydaem, uto g(z) > g(y). Ho f mMoHoTOHHO y6bIBaer, cjeloBaTe/b-

Ho, g(x) > gly) = f (g(x)) <f (g(y)) Takum o6pasom, uz x < y
cienyet, uto h(z) < h(y), To ecTb h — MOHOTOHHO BO3pacTaloilas
(hyHKILMs, 4TO ¥ TPe6OBaJIOCh 10Ka3aTh.

BepHyTbcs K eKuMu?



pumep 4. [Iposedem anaroecuro ¢ memooom mamemanmu4eckoll
UHOYKyuu 8 doKkazameapcmase moeo, 4no mol MOMEM NONACTb HA
A00Y10 cmynensvKy aecmuulyol beckoneurol soicomol. Hymepayus
CMYneHeK HauuHaemcs ¢ ny.

JloKa3aTeJbCTBO.



pumep 4. [Iposedem anaroecuro ¢ memooom mamemanmu4eckoll
UHOYKyuu 8 doKkazameapcmase moeo, 4no mol MOMEM NONACTb HA
A00Y10 cmynensvKy aecmuulyol beckoneurol soicomol. Hymepayus
CMYneHeK HauuHaemcs ¢ ny.

Jloka3zareabcTBO. [IycTb n > ng. ¥ HAC eCTh JIBE€ BO3BMOKHOCTH: JIMOO
Cpasy «3amnpbirHyTb» Ha CTYIMEHbKY C HOMEPOM 7, JIMOO «3a0paTbCs» HA
Hee MOCTEINEeHHO: CHavaJ1a 100paThCsl 10 EPBOU CTYMEeHbKH (3T0 6a3a HH-
JYKLIMH ), @ TOTOM YKa3aTh CI1OCO0, KOTOPBIH MO3BOJISIET HAM MepebpaTh-
Csl HA CTYNEHbKY ¢ HOMEPOM 7 IIPU YCJOBHH, YTO Mbl MOXKEM TOJHATHCS
Ha M00Y10 HUMCeaeHauyyto cmyneHoky (11ar UHIYKLKH ).



pumep 4. [Iposedem anaroecuro ¢ memooom mamemanmu4eckoll
UHOYKyuu 8 doKkazameapcmase moeo, 4no mol MOMEM NONACTb HA
A00Y10 cmynensvKy aecmuulyol beckoneurol soicomol. Hymepayus
CMYneHeK HauuHaemcs ¢ ny.

Jloka3zareabcTBO. [IycTb n > ng. ¥ HAC eCTh JIBE€ BO3BMOKHOCTH: JIMOO
Cpasy «3alpbIrHyTb» HA CTYIEHbKY C HOMEPOM 7, JIMOO «3a0paTbCa» Ha
Hee MOCTeNEeHHO: CHauaJsa 100paThCs 10 epBOM CTYNEeHbKH (3T0 6a3a HH-
JYKIIMH ), a TOTOM YKa3aTh C1oco0, KOTOPbIA MO3BOJISIET HAM NepedpaTh-
CH Ha CTYNEHbKY C HOMEPOM 7 1IPU YCJIOBHH, YTO Mbl MOXKEM MOJHATLCSA
Ha 100Y 10 HUuNMCereHawyro cmynersvKy (1ar UHIyKU|H ).

[Ipu 5TOM Ha n-10 CTYMEHbKY HaM y»Ke MPEJACTOUT MOJHUMATHCSH HE C
«3EMJIH», a y2Ke C JIOCTAaTOYHO OO0JIbLLIOKH BbICOTBI: TOHATHO, YTO C/IeJAaTh
lIar HA OJIHY WJIH, IOTMYCTUM, JBe-TPpU cTyneHbku Ha 10-m sTaxe Jserue,
UyeM IMOJIHUMATLCS Ha 3TY K€ CTYNEHbKY C MEPBOTO 3TazxKa.



BepHyTbcsl K JeKuuu?



[lpumep 5. [lokazame, umo 0aan > 1 umeem mecmo paseHcmaso

n(n—%]).

14243+ ...4+4n= 5

Jloka3aTreabCTBO.



[lpumep 5. [lokazame, umo 0aan > 1 umeem mecmo paseHcmaso
n(n+ 1)
S

Joka3zareabcTBo. baza undykuyuu. [lpyun =1 umeem 1 =
BepHOEe paBeHCTBO. basa uHayKuMu 10Ka3aHa.

1+424+34+...+n=

1-(14+1)
2




[lpumep 5. [lokazame, umo 0aan > 1 umeem mecmo paseHcmaso

n(n +1
1+2—|—3+...+n:<T).
Hoka3zareabctBo. [[lae undyxyuu. ITyctb n > 1 1 1151 1106010 TaKo-
m(m + 1)
rom,utol < m < n,paBeHCTBOl +2+ 3+ ...+ m = THMGQT

MECTO.



[lpumep 5. [lokazame, umo 0aan > 1 umeem mecmo paseHcmaso

n(n +1
1+2—|—3+...+n:<T).
Hoka3zareabctBo. [[lae undyxyuu. ITyctb n > 1 1 1151 1106010 TaKo-
m(m + 1)
rom,utol < m < n,paBeHCTBOl +2+ 3+ ...+ m = THMGQT

MECTO.

[naBHas dajgayda 1npu IMpuMEHEHUH METOda MaTeMaTHYeCKOHU HHAYKIHH
COCTOMT B TOM, UTO HAJ0 CBECTH paCCMATPUBAEMYIO CUTYAlLMIO K CJIYyUalo
KMEHbLIIEIro n>.



[lpumep 5. [lokazame, umo 0aan > 1 umeem mecmo paseHcmaso

n(n +1
1+2—|—3+...+n:<T).
Hoka3zareabctBo. [[lae undyxyuu. ITyctb n > 1 1 1151 1106010 TaKo-
m(m + 1)
rom,utol < m < n,paBeHCTBOl +2+ 3+ ...+ m = THMGQT

MeCTO.

[lnaBHas 3agaya Npu NPUMEHEHUH METOJla MAaTEMATHYECKON HHIYKLUU
COCTOUT B TOM, UTO HAJI0 CBECTH PACCMATPUBAEMYIO CUTYALHIO K CJIydato
«MEHbLLIEro n». B JaHHOM cJiydae 3TO CAeJIaTh MPOCTO: HAJIO €OTIACJIUTh»
nocJjejaHee cjaaraemoe B cymme 1 +2+3 + ...+ n.



[lpumep 5. [lokazame, umo 0aan > 1 umeem mecmo paseHcmaso

n(n +1
1+2+3+”.+n:—L§—l
Hoka3zareabctBo. [[lae undyxyuu. ITyctb n > 1 1 1151 1106010 TaKo-
m(m + 1)
rom,utol < m < n,paBeHCTBOl +2+ 3+ ...+ m = THMGQT

MECTO.

1+243+...+(n—1)+n=



[lpumep 5. [lokazame, umo 0aan > 1 umeem mecmo paseHcmaso

n(n +1
1+2+3+”.+n:—L§—l
Hoka3zareabctBo. [[lae undyxyuu. ITyctb n > 1 1 1151 1106010 TaKo-
m(m + 1)
rom,utol < m < n,paBeHCTBOl +2+ 3+ ...+ m = THMGQT

MECTO.

1+243+...+(n—1)+n=(14243+...(n—1))+n=



[lpumep 5. [lokazame, umo 0aan > 1 umeem mecmo paseHcmaso

n(n +1
1+2+3+”.+n:—L§—l
Hoka3zareabctBo. [[lae undyxyuu. ITyctb n > 1 1 1151 1106010 TaKo-
m(m + 1)
rom,utol < m < n,paBeHCTBOl +2+ 3+ ...+ m = THMGQT

MECTO.

1+243+...+(n—1)+n=(14243+...(n—1))+n=

(n=1)n—-1+1) B




[lpumep 5. [lokazame, umo 0aan > 1 umeem mecmo paseHcmaso

n(n +1
1+2+3+”.+n:—L§—l
Hoka3zareabctBo. [[lae undyxyuu. ITyctb n > 1 1 1151 1106010 TaKo-
m(m + 1)
rom,utol < m < n,paBeHCTBOl +2+ 3+ ...+ m = THMGQT

MECTO.

1+243+...+(n—1)+n=(14243+...(n—1))+n=

(n=1)n—-1+1) (n—1n+2n
= 5 +n 5 =




[lpumep 5. [lokazame, umo 0aan > 1 umeem mecmo paseHcmaso

n(n +1
1+2+3+”.+n:—L§—l
Hoka3zareabctBo. [[lae undyxyuu. ITyctb n > 1 1 1151 1106010 TaKo-
m(m + 1)
rom,utol < m < n,paBeHCTBOl +2+ 3+ ...+ m = THMGQT

MECTO.

1+243+...+(n—1)+n=(14243+...(n—1))+n=

(n=1)n—-1+1) (n—=1n+2n n(n+1)
= 5 +n 5 = 5 :

[IIar MHAYKLOHUH JO0KA34dH.




[Mpumep 5. /lokazameo, umo oasan > 1 umeem mecmo paseHcmso

n(n +1
1+2+3+”.+n:—L§—l
Hoka3zareabctBo. [[lae undyxyuu. ITyctb n > 1 1 1151 1106010 TaKo-
m(m + 1)
rom,utol < m < n,paBeHCTBOl +2+ 3+ ...+ m = TI/IMGGT

MECTO.

1+243+...+(n—1)+n=(14243+...(n—1))+n=

(n=1)n—-1+1) (n—=1n+2n n(n+1)
= 5 +n 5 = 5 :

[IIar MHIYKUKK T0Ka3aH.

CorJlacHO NMPUHUKITY MaTEMATHYECKON MHYKLMH MOJIyuyaeM, uTo JoKa-
3bIBAEMOE PABEHCTBO CIIPaBEJIMBO JJIs JJtoOoro n > 1.

BepHyTbcCs K JJleKUMHU?




3anaua l.1. (Orser npusesen wa crp.86.)  Kak Jl0KkazaTb paBeHCTBO UHCEJI,
BbIpaXKeHUH U PYHKLMI ¢ UHUCTOBbIM 3HAUEHHEM ?



Sanaua l.2. (Omser npusenen na crp.91.)  Kak pokasatb BKJIIOUEHHE OJHOTO
MHOKECTBa B JIpyroe?



3a)1aqa 1.3. (OTBet npuBesieH Ha cTp.97.) KaK MO2KHO NOKa3dTb PABEHCTBO
MHO?KEeCTB?



3anaua l.4. (Omser npusenen na erp.102.)  Kak J0KkazaTb reoMeTpHUECKUMHU
METOJIaMH, UTO JAHHbIA YroJl — MNpsMOii?



3a)1aqa 1.5. (OTtBet npuBenen Ha cTp.106.) KaK JA0Ka3dTb, UTO UHUCJIO a AeJIUT-
C4 HalleJi0 Ha YHUCJI0 b?



OTtBeTbl M pelleHUs



Pewmenue 3anaum 1.

3anaua 1. Kak nokasaTb paBeHCTBO umceJ1, BbIpaxKeHUH U (PYHKIHH C UUCIOBBIM 3HAUEHHEM ?



3anaua 1. Kak nokasaTb paBeHCTBO uMceJl, BbIpaxKeHUH U (PYHKIMH C UNCJIOBBIM 3HAUEHHEM ?
OtBer. OCHOBHOMH MeTOJI l0Ka3aTe ibcTBa papeHcTBa L = R COCTOUT B HCMOJIb30BAHUHM OJHOTO H3
TPeX MeTO/10B:



3anaua 1. Kak nokasath paBeHCTBO UHCEJ, BbIPAXKEHUH U PYHKIIMH C YHCJIOBBIM 3HAUEHHEM ?

OtBer. OCHOBHOM METOJI l0Ka3aTesibCcTBA paBeHcTBa L = R COCTOUT B MCIOJIb30BAHWH OJIHOTO W3
TpeX METOJI0B:
i) paBHOCHJ/IbHbIE PE0OPa30BaHHUs1 yKe J0KAa3aHHbIX UMCJIOBBIX PABEHCTB;



3anaua 1. Kak nokasath paBeHCTBO UHCEJ, BbIPAXKEHUH U PYHKIIMH C YHCJIOBBIM 3HAUEHHEM ?

OtBer. OCHOBHOM METOJI l0Ka3aTesibCcTBA paBeHcTBa L = R COCTOUT B MCIOJIb30BAHWH OJIHOTO W3
TPeX MeTOJIOB:
i) paBHOCHJIbHbBIE TPE0OPA30BAHUS YKe J0KA3aHHbIX UUCJIOBBIX PABEHCTB,;
ii) nokazatenbcTBO HepaBeHec™8 L < R u L > R;



3anaua 1. Kak nokasaTb paBeHCTBO uMceJl, BbIpaxKeHUH U (PYHKIMH C UNCJIOBBIM 3HAUEHHEM ?
OtBer. OCHOBHOM METOJI l0Ka3aTesibCcTBA paBeHcTBa L = R COCTOUT B MCIOJIb30BAHWH OJIHOTO W3
TpeX METOJI0B:
i) paBHOCHJ/IbHbIE PE0OPa30BaHHUs1 yKe J0KAa3aHHbIX UMCJIOBBIX PABEHCTB;
ii) nokazatenbcTBO HepaBeHec™8 L < R u L > R;
iii) 10Ka3aTeNLCTBO €OT MPOTUBHOTO».



Pewmenue 3anaum 2.

38.,[],21‘18. 2. Kak JIOKa3aTb BKJ/IIOUEHHUE OJHOI'O MHO2KECTBA B ﬂpyroe?



3anaqa 2. Kak JOKa3dTb BKJIOUEHHE OJJHOI'O MHO2KECTBA B ﬂpyroe?
OtBeT. OcHoBHOM METOJ] COCTOUT B UCITOJIb3OBAHHUH ONpPENC/ICHHUS:



3anaqa 2. Kak JOKa3dTb BKJIOUEHHE OJJHOI'O MHO2KECTBA B ﬂpyroe?
OrBeT. OcHOBHOM METO[ COCTOUT B UCITIOJIb3OBAHUU OTIpeaCJ/ICHHUS:

ACB & ((a:eA) = (:ceB)).



3anaqa 2. Kak JOKa3dTb BKJIOUEHHE OJJHOI'O MHO2KECTBA B ﬂpyroe?
OrBeT. OcHOBHOM METO[ COCTOUT B UCITIOJIb3OBAHUU OTIpeaCJ/ICHHUS:

ACB & ((a:eA) = (:ceB)).

Takum o6paszom, /151 MoMCKa 10Ka3aTeNbCTBA HAJl0 B [IEPBYIO ouepe/lb



3anaqa 2. Kak JOKa3dTb BKJIOUEHHE OJJHOI'O MHO2KECTBA B ﬂpyroe?
OrBeT. OcHOBHOM METO[ COCTOUT B UCITIOJIb3OBAHUU OTIpeaCJ/ICHHUS:

ACB & ((a:eA) = (:ceB)).

Takum o6paszom, /151 MoMCKa 10Ka3aTeNbCTBA HAJl0 B [IEPBYIO ouepe/lb
0603HaUUTh OYKBOH MPOU3BOJIbHBIN 3J1€MEHT U3 A.



3anaqa 2. Kak JOKa3dTb BKJIOUEHHE OJJHOI'O MHO2KECTBA B ﬂpyroe?
OrBeT. OcHOBHOM METO[ COCTOUT B UCITIOJIb3OBAHUU OTIpeaCJ/ICHHUS:

ACB & ((a:eA) = (:ceB)).

Takum o6paszom, /151 MoMCKa 10Ka3aTeNbCTBA HAJl0 B [IEPBYIO ouepe/lb
0603HaUUTh OYKBOH MPOU3BOJIbHBIN 3J1€MEHT U3 A.
[ToroM Han0 10Ka3aTh BK/IIOUEHHE TOrO 3Je€MeHTa B I3, UCOoJIb3yst yCJIOBHUS, JaHHbIE B TEKCTE 3a/1aUH.



Pewmienue 3anaum 3.

3anaua 3. Kak M0xKHO 10Ka3aTb paBeHCTBO MHOKECTB?



3anaua 3. Kak MOKHO J10Ka3aTb paBEHCTBO MHOXKECTB?
OtBert. Kak u 1pyrue paBeHcTBa, pageHcme0 MHOHCECHE MOXKHO J0KA3aTh!



3anaua 3. Kak MOKHO J10Ka3aTb paBEHCTBO MHOXKECTB?
OtBer. Kak u 1pyrue paBeHCTBa, paBeHCMBE0 MHONCECHTIE MOXKHO 10KA3ATh:
i) ¢ MOMOLLbIO PABHOCHJILHBIX TPe0OPa30BaHHil yxKe I0Ka3aHHbIX PABEHCTB;



3anaua 3. Kak MOKHO J10Ka3aTb paBEHCTBO MHOXKECTB?

OtBert. Kak u 1pyrue paBeHCTBa, paseHcmeo MHONCECHIE MOKHO 10KA3ATh:
i) c NOMOLLbI0 PABHOCHJILHBIX NIPeoOpa3oBaHuil y2Ke JI0Ka3aHHbIX PaBEHCTB;
ii) cBeieHUe K BKJOUeHUAM C 1 2D;



3anaua 3. Kak MOKHO J10Ka3aTb paBEHCTBO MHOXKECTB?

OtBert. Kak u 1pyrue paBeHCTBa, paseHcmeo MHONCECHIE MOKHO 10KA3ATh:
i) c NOMOLLbI0 PABHOCHJILHBIX NIPeoOpa3oBaHuil y2Ke JI0Ka3aHHbIX PaBEHCTB;
ii) cBeieHUe K BKJOUeHUAM C 1 2D;
iii) <OT IPOTHBHOTO».



Pewmenue 3anaum 4.

3anaua 4. Kak 10kasatb reoMeTpuueCKMMH METOIAMH, UTO JaHHBIN yroJ — NpsiMoi?



3anaua 4. Kak 10Ka3atb reoMeTpUUECKUMH METOJIAMH, UTO IAHHbBIF YroJl — MPsSIMOii ?
OTtBer.

® TpaJMLMOHHbIE METO/Ibl 0Ka3aTeJbCTBA PABEHCTBA YIVIOB (J10KAa3biBaeM, UTO JAHHBIH yroJ paBeH
HEKOTOPOMY YTy, PO KOTOPBIH y2Ke U3BECTHO, UTO OH MPSIMOH;



3anaua 4. Kak 10Ka3atb reoMeTpUUECKUMH METOJIAMH, UTO IAHHbBIF YroJl — MPsSIMOii ?
OTtBer.

® TpaJMLMOHHbIE METO/Ibl 0Ka3aTeJbCTBA PABEHCTBA YIVIOB (J10KAa3biBaeM, UTO JAHHBIH yroJ paBeH
HEKOTOPOMY YTy, PO KOTOPBIH y2Ke U3BECTHO, UTO OH MPSIMOH;

e 10Ka3bIBaeM, UTo JIaHHBIH YToJ1 B 2 pa3a MeHbllle pa3BePHYTOr0 yrJia (paBHOTO 7 );



3anaua 4. Kak 10Ka3atb reoMeTpUUECKUMH METOJIAMH, UTO IAHHbBIF YroJl — MPsSIMOii ?
OTtser.

® TpaJMLMOHHbIE METO/Ibl 0Ka3aTeJbCTBA PABEHCTBA YIVIOB (J10KAa3biBaeM, UTO JAHHBIH yroJ paBeH
HEKOTOPOMY YTy, PO KOTOPBIH y2Ke U3BECTHO, UTO OH MPSIMOH;

e 10Ka3bIBaeM, UTo JIaHHBIH YToJ1 B 2 pa3a MeHbllle pa3BePHYTOr0 yrJia (paBHOTO 7 );

° p336HBaeM YroJi B CyMMY YyIJIOB U [1IOTOM I[1OKa3bIBA€M, UTO UX CYMMa paBHa %



Pewienue 3anaum 5.

Sagauya 5. Kak f1okasaTb, UTO UHCJIO @ IEJUTCS HALEJI0 Ha YHca0 b?



Sapaua 5. Kak f1oKasaThb, UTO UHCJIO @ IEJIUTCS HaleJI0 Ha YyucJo b?
OTBeT. 1) o onpeaeseHuto 1eJMMOCTH HALLEJIO:



Sapaua 5. Kak f1oKasaThb, UTO UHCJIO @ IEJIUTCS HaleJI0 Ha YyucJo b?
OTBerT. 1) 10 onpeiesieHNIo 1eIMMOCTH HAlleJ0: HAUTH YHCJI0 ¢ TAKOE, UTO



Sapaua 5. Kak f1oKasaThb, UTO UHCJIO @ IEJIUTCS HaleJI0 Ha YyucJo b?
OTBerT. 1) Mo onpeiesieHNIo 1eIMMOCTH HAlleJ0: HAUTH YHCJI0 ¢ TAKOE, UTo a = bc;



Sagaua 5. Kak jokasaTb, UTO UHCJIO @ JIEJUTCS HALeJI0 Ha YUCJI0 b?
OTBerT. 1) Mo onpeiesieHNIo 1eIMMOCTH HAlleJ0: HAUTH YHCJI0 ¢ TAKOE, UTo a = bc;
2) nokasaTb, UTO OCTATOK OT jiesieHust paBeH 0.



Sapaua 5. Kak f1oKasaThb, UTO UHCJIO @ IEJIUTCS HaleJI0 Ha YyucJo b?
OTBerT. 1) 10 onpejiesieHNIO 1eIMMOCTH HalleJ0: HAUTH YHCJI0 ¢ TaKOe, UTo a = bc;
2) moxasaTb, UTO OCTaTOK OT jiesieHust paBeH 0.

DTH METO/1bl MO2KHO ITPUMEHHUTD K JIPO6OMy €BKJHWIO0BOMY KOJIbILY.



Cnacub6o

3a
BHUMAaHUue!

e-mail: melnikov@k66.ru, melnikov@r66.ru
cauthbl: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepHyTbcCsl K CIUCKY Npe3eHTauun?
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