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I. ®opmaiauzanusa nHdopMaln

B mkoibHOM Kypce MaTeMaTUKN HaumboJiee MOITHBLIN aHaJIUuTHYeCKUil
alrapatr paspadboraH jijist 00paboTKu paseHcmae u Hepasercmsa. Ilo-
9TOMY 0COOYIO aKTYaJbHOCTH UMEIOT ITPaBuJIa MepeBojia BhICKa3bIBaHNA
Ha «SI3bIK PABEHCTB 1 HEPABEHCTB» W 00pATHO, Ha SI3bIK, OCHOBAHHBIN Ha
JIPYTUX TepMUHAX.

st Toro, 94To0Obl mepeiiTu K Ipe3eHTalun 1o popMaain3aliin
nHdopManmun, HaBeJInUTe Ha 3TY HAJANNCHh yKa3aTeJb MBI ¢
HaKMUTE Ha JIEBYIO KHONKY MBIIIKA.



II. Hekoropsble npaBuJia 1mepeBoaa

B mkosbHOM Kypce MaTeMaTUKN HaumboJiee MOITHBIN aHaJMTUYECKUil
almapar paspadboTaH Jjist 00paboTKU paseHcme n Hepasercma. llo-
9TOMY 0COOYIO aKTyaJbHOCTH MMEIOT ITPaBuUJIa MepeBojia BhICKa3bIBaHMUs
Ha «sI3bIK PABEHCTB 1 HEPABEHCTB» U 00pATHO, Ha SI3bIK, OCHOBAHHBIN HA
JIPYTUX TepMUHAX.



I1.1. Bpicka3pIiBaHud 0 4mcJjax
— MHoxKecTBO palMoOHaJbHBIX 4duces obo3Hadaercss cuMmpojoMm Q.



1I.1. BpIcka3pIBaHUd 0 9ucJIaX

— MHuorkecTBO pannoHabHBIX duces obo3Hadaercst cumbosioM Q. Huce-
JIO T HA3bIBAETCs PAOMOHAJILHBIM TOTJ/Ia U TOJBLKO TOT/a, KOrJa OHO
IIpEICTaBUMO B BHU/IE %, riae m — IeJioe 9YUCa0, n — HaTypabHOE IUCJIO

(SI3BIK asireOpanvIecKux BhIPAYKEHHUIT ),
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(SI13BIK asireOpanvIecKux BhIPAYKEHHIT ), T.€.
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1I.1. BpIcka3pIBaHUd 0 9ucJIaX

— MHuorkecTBO pannoHabHBIX duces obo3Hadaercst cumbosioM Q. Huce-
JIO T HA3bIBAETCs PAOMOHAJILHBIM TOTJ/Ia U TOJBLKO TOT/a, KOrJa OHO
IIpEICTaBUMO B BHU/IE %, riae m — IeJioe 9YUCa0, n — HaTypabHOE IUCJIO

(SI13BIK asireOpanvIecKux BhIPAYKEHHIT ), T.€.

reQ & < mez,



II.1. Bpicka3biBaHUsda 0 4YUcCJIaX
—  k-3HAQUHOE YHUCIO0 X 3alMCAHO II0CJIeJI0BATEIbHOCTLIO LMD
Nk ...N1Ny TONJA U TOJBKO TOIJA, KOI/a
r=ny - 108+ ... +ny-10* 4+ ny - 10 + np.
Paccmorpers npumep?



I1.1. Bpicka3pIiBaHud 0 4mcJjax
— Ilesioe yncjio a Ha3bIBAETCSI YACTHBIM OT JIeJIeHUS 1[e/I0I0 duc/ia b
Ha I1eJ10€ YLCJI0 ¢ TOIJIa ¥ TOJILKO Torjia, korina b =ac+r, rue 0 < r < c.



1I.1. BpIcka3pIBaHUd 0 9ucJIaX

— Ilesioe yncjio a Ha3bIBAETCSI YACTHBIM OT JIeJIeHUS 1[e/I0I0 duc/ia b
Ha I1eJ10€ YLCJI0 ¢ TOIJIa ¥ TOJILKO Torjia, korina b =ac+r, rue 0 < r < c.
[Ipr sTOM umMCI0 7 Ha3bIBAETCA OCTATKOM OT JeJIeHUs 11e/I0r0 4dncaa b
Ha 1eJjoe dncyo c. Ecin npu arom r # 0, TO a Ha3bIBaeTCd HEMOJHBIM
YaCTHBIM OT JICJICHUS 11€JI0I0 Ync/ia b Ha 11ej10e 4nciio C.
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— JlormuecKn SKBUBAJICHTHBIC YTBEPKICHUA
— I1eJ10€ YHICJI0 @ AeJUTCd HaIleJIo Ha 1e/10e 9Uc/io b;
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1I.1. BpIcka3pIBaHUd 0 9ucJIaX

— Ilesioe yncjio a Ha3bIBAETCSI YACTHBIM OT JIeJIeHUS 1[e/I0I0 duc/ia b
Ha I1eJ10€ YLCJI0 ¢ TOIJIa ¥ TOJILKO Torjia, korina b =ac+r, rue 0 < r < c.
[Ipr sTOM umMCI0 7 Ha3bIBAETCA OCTATKOM OT JeJIeHUs 11e/I0r0 4dncaa b
Ha 1eJjoe dncyo c. Ecin npu arom r # 0, TO a Ha3bIBaeTCd HEMOJHBIM
YaCTHBIM OT JICJICHUS 11€JI0I0 Ync/ia b Ha 11ej10e 4nciio C.

— JlormuecKn SKBUBAJICHTHBIC YTBEPKICHUA
— I1eJ10€ YHICJI0 @ AeJUTCd HaIleJIo Ha 1e/10e 9Uc/io b;
— 11eJ10€ YUCJI0 b aBJIdeTcs JeJINTeJIeM a;
— I[IeJ10e YHICI0 @ KPATHO IejoMy ducy b
O3HaYaeT, YTO CYLIECTBYET TaKoe IejI0e YUCIo ¢, 9To a = bc.

— [lenoe uncio n sBjgeTCss 9eTHBIM TOIJIa W TOJILKO TOIJIa, KOIJla



II.1. Bpicka3biBaHUsda 0 4YUcCJIaX

— Iesoe 4ncio a Ha3bIBaETCs YACTHBIM OT JIJIeHUs] 11eJI0r0 Yrcya b
Ha, 11eJ10€ YUCJI0 € TOIJla U TOJIBKO Torjia, korna b =ac+r, rae 0 < r < c.
[Tpu sTOM YmMCIO T HA3BIBAETCA OCTATKOM OT JICJICHUS 11eJI0ro Jucsa b
Ha 1eJjoe dncyo c. Ecin npu arom r # 0, TO a Ha3bIBaeTCd HEMOJHBIM
JACTHBIM OT JIeJIEHUsI 11eJI0I0 Ync/ia b Ha 1e1oe 9uc/io C.

— Jlormueckn sKBUBaJICHTHBIC YTBEPIKICHIA
— 1IeJI0e YUCJI0 @ AeJINTCS HalleJIo Ha liejioe 9ucyo b;
— 11eJ10e Ync/io b aBJISeTcd JIeJIMTeaeM a;
— IIeJIoe YUCI0 @ KPaTHO IeJI0MYy YHCTy b
O3HaYaeT, YTO CYLIECTBYET TaKoe IejI0e YUCIo ¢, 9To a = bc.

— [enoe uncyio n gBjsgercs 9eTHBIM TOTJla W TOJBKO TOIJA, KOTJa
JI7Is HEKOTOPOTO 11eJIOro Yncia k mMeeT MecTo paBeHcTBo n = 2k. Llemoe
JUCJIO N SIBJIAETCA HEYETHBIM TOIJa 1 TOJILKO TOIJA, KOTJa



II.1. Bpicka3biBaHHs O 4MCJIaX

— Ilesioe yncjio a Ha3bIBAETCSI YACTHBIM OT JIeJIeHUS 1[e/I0I0 duc/ia b
Ha [1eJ10€ YHICJI0 ¢ TOTIa U TOJIBLKO Torga, Korna b =ac+r,rne 0 < r < c.
[Ipr sTOM umMCI0 7 Ha3bIBAETCA OCTATKOM OT JeJIeHUs 11e/I0r0 4dncaa b
Ha 1eJjoe dncyo c. Ecin npu arom r # 0, TO a Ha3bIBaeTCd HEMOJHBIM
qJaCTHBIM OT JIeJICHUS 1e/I0r0 Jncya b Ha 1ejoe Jucio C.

— JlormuecKn SKBUBAJICHTHBIC YTBEPKICHUA
— I1eJ10€ YHICJI0 @ AeJUTCd HaIleJIo Ha 1e/10e 9Uc/io b;

— IIeJ10e YIC0 b ABJIsIeTCs JIeJINTEIEM a;
— I[IeJ10e YHICI0 @ KPATHO IejoMy ducy b
O3HaYaeT, YTO CYLIECTBYET TaKoe IejI0e YUCIo ¢, 9To a = bc.

— [enoe aucio n gBageTcs Y€THBIM TOIIa 1 TOJILKO TOT' /1A, KOI'Ia JIJIsI
HEKOTOPOTO IIeJIOT0 Ynciia k nMmeer MecTo paBeHcTBO n = 2k. Llenoe unc-
JIO M SIBJIFETCsl HeYeTHBIM TOTa M TOJIBKO TOT/Ia, KOr/1a, JIJIsi HEKOTOPOTO
1ejIoro yucsia k mMeeT MecTo paBeHcTBO N = 2k + 1.



II.1. Bpicka3biBaHUsda 0 4YUcCJIaX

— HaumeHbIIIM OOIIIUM KPATHBIM HATYPAJILHBIX YUCET M, I Ha-
3bIBaETCs HauMeHblee Takoe HatypasibHoe dncio HOK(m, n), koropoe
KPaTHO U YUCIY M, U YUCTY M.

— HaunbobmmM obImumM JejmmreaeM HaTyPaabHbIX Y1Ces 1M, 1 Ha-
3bIBaeTCst HanboJtbinee Takoe Harypasbaoe dncio HOZ(m, n), koropoe
JICJINTCS HALCJIO U Ha YKCJIO M, ¥ Ha YHUCJIO0 M.



II.1. Bpicka3biBaHUsda 0 4YUcCJIaX

— HaumeHbIIIM OOIIIUM KPATHBIM HATYPAJILHBIX YUCET M, I Ha-
3bIBAETCs HaMMeHbIee Takoe HarypasbHoe dncio HOK(m;n), koropoe
KPaTHO U YUCIY M, U YUCTY M.

— HaunbosbmmM obImumM JejmmreaeM HaTyPaabHbIX Y1Ces 1M, 1 Ha-
3bIBaeTCst HanboJtbIlee Takoe HaTypasbhoe ducio HOZ(m;n), koropoe
JICJINTCS HALCJIO U Ha YKCJIO M, ¥ Ha YHUCJIO0 M.

Paccmorpers npumep?



I1.2. Bpicka3biBaHHIsI O IIPOrpeccusix

— IlocnenoBarenbHOCTL X1, Lo, T3, ... sBIdeTCd apudMeTHIecCKOoi
Iporpeccueii Toria 1 TOJbLKO TOT1a, KOrJla JIJId JII0O0ro HOMepa 1 UMeeT
MECTO PaABEHCNE0



I1.2. Bpicka3biBaHHIsI O IIPOrpeccusix
— IlocnenoBarenbHOCTL X1, Lo, T3, ... sBIdeTCd apudMeTHIecCKOoi
Iporpeccueii Toria 1 TOJbLKO TOT1a, KOrJla JIJId JII0O0ro HOMepa 1 UMeeT
MECTO PaABEHCNE0
Lo — X1 = Tpy1 — Tn.



I1.2. Bpicka3biBaHHIsI O IIPOrpeccusix

— IlocnenoBarenbHOCTL X1, Lo, T3, ... sBIdeTCd apudMeTHIecCKOoi
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I1I.3. Bricka3piBaHuda 00 OJHO3HAYHOCTH

— Tor daxT, 4T0 UMEeTCsI MOALKO 00UH IAEMEHM ¢ JGHHBIM CEOTi-
CMGOM @, B TEPEBOJIe Ha $I3bIK PABEHCTB (OCHOBHOI sI3BIK IIKOJILHOI
MaTeMaTUKNU U OJUH U3 OCHOBHBIX SI3BIKOB BCeil COBpEeMEHHON MaTema-
TUKH) BBINISIUT CJIYIONM 00PA30M: €CJIN 9JIEMEHTBI T 1 Y 00J1a/Ial0T

CBOMCTBOM ¢, TO ' = ¥, T.€.



I1I.3. Bricka3piBaHuda 00 OJHO3HAYHOCTH

— Tor daxT, 4T0 UMEeTCsI MOALKO 00UH IAEMEHM ¢ JGHHBIM CEOTi-
CMGOM @, B TEPEBOJIe Ha $I3bIK PABEHCTB (OCHOBHOI sI3BIK IIKOJILHOI
MaTEeMATUKN U OJINH U3 OCHOBHBIX SI3bIKOB BCEil COBPEMEHHON MaTeMa-
TUKH) BBINISIUT CJIYIONM 00PA30M: €CJIN 9JIEMEHTBI T 1 Y 00J1a/Ial0T
CBOMCTBOM ¢, TO ' = ¥, T.€.

— YTBep:KjieHne 0 TOM, UTO CYIIEeCTBYeT HECKOJIBKO 9JIEMEHTOB CO CBOM-
CTBOM (0 II€PEBOJUTCS Ha <«SI3bIK PABEHCTB U HEPABEHCTB», HallpUMep,
CJCYIONUM 00pa30M:

(
(Fz) Fy) § @),



I1.4. Bricka3biBanus o QyHKINAX
— Orobpakenue f siBjisiercsi OAHO3HAYHBIM TOI'JIa U TOJILKO TOTJIA,

{a, B} C D(f), _
KOT'JIa {oz—ﬁ = fla) = f(B)

nJjim



I1.4. Bricka3biBanus o QyHKINAX
— Orobpakenue f siBjisiercsi OAHO3HAYHBIM TOI'JIa U TOJILKO TOTJIA,

{a, B} C D(f), _
KOT'JIa {oz—ﬁ = fla) = f(B)

wit {a, By € D(f) = (a=8 = fla)=f(8)).
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— Orobpazkenune f gBJsieTcs BBAUMHO OJHO3HAYTHBIM TOI' /I 1 TOJIb-
KO TOI'JIa, KOIJIa
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Ko Torja, korja  {a, B} C D(f) = (a =0 & fla)= f(ﬁ)) :
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— Orobpazkenune f gBJsieTcs BBAUMHO OJHO3HAYTHBIM TOI' /I 1 TOJIb-

Ko Torja, korja  {a, B} C D(f) = (a =0 & fla)= f(ﬁ)) :

— CDYHKLU/IH Has3blBaeTCsl YeTHOU TOI'Iar 1M TOJIBKO TOI'/la, KOI'/la

ze D(f) = fl-xz)= f(z).

— ODyaknng Ha3blBaeTcd HEYETHOM Torjga M TOJLKO TOIJa, KOTrja

z e D(f) = f(-z)=—f(z).



I1.4. Bricka3biBanus o QyHKINAX

— Orobpakenue f siBjisiercsi OAHO3HAYHBIM TOI'JIa U TOJILKO TOTJIA,
ke {a, B} S D) = (a=8 = fla)=f(8)).

— Orobpazkenune f gBJsieTcs BBAUMHO OJHO3HAYTHBIM TOI' /I 1 TOJIb-
KO TOIJIa, KOIJIa {a, B} C D(f) = (a =0 & fla)= f(ﬁ)) :

— @OyHKIMg Ha3blBaeTCsl YEeTHOM TorJa U TOJILKO TOrJa, KOIJa
veD(f) = fl—) = flx)

— ODyHKIHUS Ha3bIBaeTCs HEYETHOM Torja M TOJbKO TOrJa, KOIja
z € D(f) = [f(-z)=—f(z).

— Oyuknus f Ha3bIBaeTCs yOBIBAIOMIEH TOr/Ia U TOJILKO TOI/A, KOI'a

{ o BYC DU o iy > 1(8).

a < f3



I1.4. Bricka3biBanus o QyHKINAX
— Orobpakenue f siBjisiercsi OAHO3HAYHBIM TOI'JIa U TOJILKO TOTJIA,

ke {a, B} S D) = (a=8 = fla)=f(8)).

— Orobpazkenune f gBJsieTcs BBAUMHO OJHO3HAYTHBIM TOI' /I 1 TOJIb-
Ko Torja, korja  {a, B} C D(f) = (a =0 & fla)= f(ﬁ)) :

— @OyHKIMg Ha3blBaeTCsl YEeTHOM TorJa U TOJILKO TOrJa, KOIJa
veD(f) = fl—) = flx)

— ODyHKIHUS Ha3bIBaeTCs HEYETHOM Torja M TOJbKO TOrJa, KOIja
v € D(f) = f(—x)=—f(z).

— Oyuknus f Ha3bIBaeTCs yOBIBAIOMIEH TOr/Ia U TOJILKO TOI/A, KOI'a

{ o BYC DU o iy > 1(8).

a < f3
— OQyukiyg [ HazblBaeTCsd BO3PACTAIOIIEH TOrJa U TOJILKO TOIJla,

o { ISP ) < o),

a<f



I1.5. T'eomeTpuyeckue OTHOIIEHUsI, BEKTOPHbIE U KOOPJIUHAT-
Hble PABEHCTBA

— BekTop X nMeeT KOOPAUHATHI (X, Y, 2) ($3bIK YHCeI1) TOI/IA I TOJb-
KO TOIJa, Korla X =21 +yj + z? (3aj1aHne BEKTOpa C TTOMOIIBIO
KOOD/IMHAT).



I1.5. T'eomeTpuyeckue OTHOIIEHUsI, BEKTOPHbIE U KOOPJIUHAT-
HbIe paBeHCTBa

— BeKTop X MMECT KOOP/IMHATI (x,y,z) TOrJa W TOJBHKO TOTJIA,
—

Korjia X = & 1 +v] +zk

— Touka M umeer KOOpAWHATHI (X, m (5131315> SHCE) TOIJIA I TOJb-
KO TorJia, Korjia uMeeT Mecto pasenctso OM =x i +y j + 2k (pasen-
CTBO KOOD/IMHAT TOYKH M KOODJUHAT ee paduyca-6eKmopa).



I1.5. T'eomeTpuyeckue OTHOIIEHUsI, BEKTOPHbIE U KOOPJIUHAT-
HbIe paBeHCTBa

— BeKTop X MMECT KOOP/IMHATI (x,y,z) TOrJa W TOJBHKO TOTJIA,
—

Korjia X = & 1 +v] +zk
— Touka M nmeer KoopauHATHI (T, Y, z) TOL/A 1 TOJILKO TOLJA, KOl /A
- —

uMeeT MecTo paBencTBo OM = x 1 + yJ + 2 K.

1 —>

— PaBeHCTBO BEKTOpOB = b PaBHOCUJIBHO CUCMeMe YpasHeHrull

JJId KOOpAWHAT:

_ N Ay = bxa
a=>b & a, = by,
a,=>b,.

1O6BIYHO XOTsl ObI OJMH U3 STUX BEKTOPOB 3a/IaH BHIPAYKEHIEM.
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— — — —
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—

3|b & T=2b <
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— B/TBer{zLeHE> 0 ToM, uT0 AB = o/ paBHOCHILHO YTBEPXKIEHUIO, ITO
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(B — A:E)Z + (B, — Ay)2 +(B. — AZ)2 =a’.
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2) KOHKPETH3UPOBATH OOBEKTHI, O KOTOPBIX UJIET Pedb B YCJIOBUN (B3AThH
KOHKDETHBIE TUCTa, (DUTYPBI U JIP. );

3) paccMOTpeTb MPOTUBOOJIOKHYIO CUTYAIIIO.



IV. VYnupaxHeHus u npuMepbl UCIIOJIb30BAHUS

Ilepeiitu kK crparerunm popmMmajI3alum NH-
dbopmarn?

IlepeiitTu K npumepamM WHCIOJbL30BaHUS u
yIIpakKHeHIM !

BepHyThbcst K CIIICKY IIpe3eHTaIuii?



Cracu6o

3a
BHUMaHUue!

e-mail: melnikov@k66.ru, melnikov@r66.ru

caiiter: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepuyThca K cnucKy npe3eHTanmii?
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