OoOpa3subl pemenus 3axaum 1
3ajgaya
Jlanbl Tp QYHKIMH:
2 2
a) f(x)=x b) f(x)=7—|x]| 0) f(x)=x (% -1
T

st kaxoit QyHKIUU:

1. Tlocrpoutp rpaduk ¢ynkumu f(X) u rpaduk mepruogMYECKOro MPOAOIDKEHHS (YHKIIUU
f (X) ¢ mpomexxyTka (—m;7t] Ha BCIO YHCIOBYIO MPAMYIO.

2. CocraButs g ¢pynkiun f(X) psag @ypee Ha npomexytke [—7; 7].

3. IlpoBecTu TeopeTnyecKkuil aHau3 CXOUMOCTH Noay4yuBIiero psga dypoe:
3a. Onmnpexnenutp, ueMy paBHa cymMa psiga S(X) B Kaxoii Touke X € R, moctpouts
rpaduk S(X).
3b. CocraButs pasioxenue pyukiuu f(X) B psag Dypbe ¢ ykazanueM 00gacTu
CXOAMMOCTH ¥ BHJIa CXOAMMOCTH (IIOTOYEUHAs WM PAaBHOMEpHAs).
3c. OmpenenuTs CKOPOCTh PABHOMEPHOU CXOUMOCTH (B ClTydae e¢ HaJTuIus).
4. TIpownmocTpupoOBaTh rpauecKu CXOIUMOCTh psiia Dyphe: TOCTPOUTh TpaduKH

HECKOJIbKUX YaCTHYHBIX CyMM psifia Dypbe u pynkuun f(X) Ha npomexytke [—3m;3x].

5. Vkazatb cBoiicTBa ¢pyHkuuu f(X), KOTopble 3aMETHBIM 00Pa30M YXYALIAI0T KA4eCTBO

cxonumocTu psga Oypbe: kKakue UMEHHO CBOMCTBA M KaK YXY/IIAIOT CXOJAUMOCTD (€CIu
TaKHe CBOICTBA €CTh).

PerieHuns BBIMTOTHEHBI C UCTIOIB30BAHUEM MaTeMaTHYEeCKOTo makera Maple.

Pemenne a) f(X)=x

1. Toctpoum rpaduxu yskimii f(X) u f(X) — mepHoaMYeckoro MpomoMKeHHs (QYHKIHH
f(X) ¢ mpomexxyTka (—7m;7] Ha BCIO YHCIOBYIO MPSMYIO.

fF(x)

[y
(B
aa —




a f(x)

-4

2. Berarcnum i pyakmun T (X) koadduimentsr @ypbe Ha mpoMexyTke [—7; 7].

a, :%dex=0, a, :i_[xcoskxdx:o, k=12,...;

2(—sin 7k + rk cos zk) 5 (-D)*
k? Tk

bkzij'xsinkxdx:— L k=12,....
72:*71’

CocraBum st pynkuun f(X) psag Dypoe:

o [ k
—ZZ%sin kX .

k=1
3. [IpoBenem TeopeTHUECKUN aHAIN3 CXOAUMOCTH psiga Dypre.
3a. Cymma psja.

BHITNIONHAIOTCS YCIOBUS MOTOYEUHOM cxoaumocth psiga dyprel:
¢byukuu f(x), f'(x) HenpepsiBHbI Ha [—7; 7]

Psin @ypbe cxonutes B Kaxa0M Touke X € R K 3HaYeHHIO
f(x), xzz+2zk, keZ
s(x)={ [ X) xFar2EkeZ
0, x=x+27k,keZ
I'paduk cymmsl psa:

> ] S(x)

1 CM. koHcnekT nekiuii, Teopema 4.6



3b. 3Buauenus o¢yukiuu f(X)=X wu cymmpr psga ®Dypre S(X) coBHAmarOT TONBKO Ha
npomexytke (—; ) . CienoBaTenbHO, UMEETCS Pa3lIOKCHUE:

F(x)=x=-23 (_kl)k sinkx, xe(-m7). @

He Brmonnsercs H€O6XOI[I/IMOC YCIOBHUE paBHOMepHOﬁ CXOAUMOCTH

2.
f (—n) # f(n), unave rosops, pyukius f(X) He sBIsAeTCS HenpepbIiBHOU Ha R.
CxomumMocThb psiza (2) TONBKO MOTOYeYHas.

4. TIponsuTIOCTpUPYEM CXOAUMOCTh psiia Dypbe rpaduuecku, MOCTPOUB IpadUKHd HECKOIbKUX
qacTUYHBIX cyMM U ¢pyHkimu f (X) = X Ha npomexytke [—3m;37].
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5. Io rpadukam BuIHA OTOYEYHAsE cX0qUMOCTh psina Dypwe k f(X) Ha mpomexyrke (—7;7) .
BOym3u xpaeB npomexytka (—7;7) HaOmomaercs s3¢ ekt ['mdoca — ycuieHHble KoaeOaHHs
S,(X), szamennsronie MOTOYEUHYIO CXOAMMOCTb M Jenatomue rpadukum f(x) u S (X)

BU3yaJIbHO Pa3IMUYUMbIMU TIpu Jro0oM N. Dddexkr [mbGOca mosBUICT H3-3a pa3pbIBOB
NEPUOJIMIECKOTO MPOaoDKeHUsT GyHkuuu f(X), mpUYMHA KOTOPHIX B JAaHHOM CJIy4ae —

f(-m)= f(n).

Pemenne b) f(X)=7—|X]|

1. MMoctpoum rpaduku ¢ynkuuid f(X) u f(x) — mepuoamueckoro mpogoKeHHs (GYHKLIUHA
f (X) ¢ mpomexxyTka (—m; 7] Ha BCIO YHCIOBYIO MPAMYIO.

2. Beraucnum s pynkmun T (X) xospduumentsr @ypre Ha mpomexyTke [—7; 7].
1 7% T
=— —|x)dx=—,
% =57 | Xk =3
2(coszk-1) _ 2((-1)“-1)

, k=12,...;
7k? k?

a, =%J.(7T—|X|)COSkXdX=—

b, == [ (r=Ixsinkxdx =0, k=12,...
ﬂ._ﬂ

CocraBum st pyukiuu f(X) psag @ypse:

3. [IpoBenem TeopeTHuecKuii aHAINU3 CXOAUMOCTH psiaa Dypre.



3a. Cymma psna.

BEITIOHAIOTCS YCIIOBHS TIOTOYEUHOH cX0MuMOocTH psna dypse:
byuxius f(X) HenpepsiBHa, pyHkims f'(X) KycouHo HemnpepbiBHA Ha [—7; 77].

Psn dypbe cxoauTces B Kax10i Touke X € R k 3HaueHuio S(X) = f(x), Tax kax byHKIISA f(x)
HETpEepPhIBHA.

I'paduik cymmsi psina S(X) coBnagaer ¢ rpaduxom f (X) (cM. Bbime).

3b. 3navyenus ¢Gynkuum f(X)=7z—|x| u cymmsl psma @ypre S(X) coBHagarT TOJBKO Ha
npomexytke [—r; 7]. CrienoBarelibHO, UMEETCS pa3JIOKCHHUE:

0 k
) =r-lx=Z- 23 E) “Leosie, xelomal. (b)
2 w3k
BHITIONHAIOTCS YCIOBUS PaBHOMEPHOH CXOIUMOCTH
f (X) menpepsiBua Ha [-7; 7], f(—n)= f(n) (1.e. byHKIHSA f(X) HenpepsiBHa Ha R);
f'(X) xycouno HenpepbiBHa Ha [—7; 7].
CxomaumocTs psjaa (b) pasHOMepHast.

3c. OnpeeniM CKOpOCTh PaBHOMEPHOM CXOAUMOCTH.

Hatinem HanOoJbIIee meoe 4ruciao M, TaKOe 4To:
f (™ (x) menpepwiBua Ha [-7; 7], f™ (-n)= ™ (7);
f (™Y (X) kycouno HenpepsiBHA Ha [—7; 7].

Torpa OyneT BepHa OlleHKa:

|f(X)-S,(X)| <=5

m+1/2

C
n

B nannom ciayuyae m=0:
f @(x) = f (x) menpeprBra Ha [-7; 7], f(-n)=f(n);
f’(X) xycouHo HenpepbiBHA Ha [—7; 7].

c
CKopocTb paBHOMEPHOM CXOJUMOCTH MUHUMAIIbHAS: | f(x)-S, (X)| <—.

Ny

4. TpowmuttocTpupyeM cxomumocTh psna Oypre rpadudeckn, mocTpouB rpaduku HECKOIBKHUX
qacTHYHBIX cyMM U pyHkumu f(X) =7—|X| Ha npomexyTtke [-3m;3x].

8 CM. koHcIeKT nekiuii, Teopema 4.6
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5. [lo rpajgukam BugHa paBHOMepHas cxomumocTh psga Dypee k  f(X) Ha mpomexyTke
[7;7]: f(X) n S(X) Ha mpomexyTtke [—7;7] BU3yanbHO HepasnuyuMbl. PaBHOMepHas
CXOJMMOCTB 3aMeJuIsieTcsi BOMM3H Touek —,0, 7, B KOTOPBIX MEPHOINYECKOE IPOTOIDKESHHE
¢ynkmun f(X) mmeer nznomsl. [Ipudem usnom B Touke 0 mmeercs y camoid pynkuuu f (),
a W3IOMbI (pa3pbIBbl TPOU3BOJHOW) B TOYKAaX —77,7 TOSBWINCH Y TEPUOIUYECKOTO
NpOJIOJDKEHHS U3-3a Toro, yro f'(—m) = f'(m).

2

2
PemenueCc) f(X)=7x (ij -1
T

1. Tocrpoum rpaduku (yskimii f(X) n f(X) — mepHOAMYECKOro MPOXOIKEHHS (DYHKIHA
f (X) ¢ mpomexkyTka (—m; 7] Ha BCIO YHCIOBYIO MPAMYIO.



F(x)

f(x)

2. Beruncnum i pyakimu  f (X) Koaq)(bHuHeHTLI ®ypre npomexyTke Ha [ w].
87
aO:E’ a, = 3k4( 1) bk:O, k=12,...

Cocrasum st pynakiuu f(X) psag Oypbe:
8r 48 &
15 7°

3. [IpoBenemM TeopeTHUECKUN aHAIH3 CXOAUMOCTH psiaa Dypre.
3a. Cymma psja.

BHITIONHAIOTCS YCIOBUS MOTOYEUHOM cXxoaumMocTH psiga Dypre®:
¢byukuu f(x), f'(x) HenpepsiBHBI Ha [—7; 7]

Psin @ypbe cxonutes B Kaxa0M Touke X € R K 3HaYeHHIO
S(x) = f(x), Tak kak byHKIUSA f(x) HeMpephIBHA.

I'paduk cymmsi psina S(X) coBnagaer ¢ rpaduxom f (X) (cM. Bbiwe).

3b. 3navenus pynkmuu f(X) u cymmsr psima @ypre S(X) COBIATArOT TOJIBKO HAa MPOMEKYTKE
[-7; 7]. CnenoBarenbHO, MMeETCs pa3ioKeHHE:

¢ CM. koHcIeKT Jekiuii, Teopema 4.6



f(X):ﬂE(%j _1] :?-_Z_j[_f kool (_k:l‘-‘)k coskx, xe[-z;7]. (c)

BHINONHAIOTCS YCIOBUS PAaBHOMEPHOH CXOIUMOCTH ' :
f (X) menpepwiBua Ha [-7; 7], f(—n)= f(n) (1.e. byHKUIHSA f(x) HenpepeiBHa Ha R);
f'(X) nenpepsiBHa Ha [—7; 7].

CxomumocThb psiza (C) paBHOMEpHas.

3c. Onpesenum cKopocTh PABHOMEPHOM CXOIUMOCTH®,

Haiinem Hanboblree Meaoe 9uciIo M, TAKoe UTo:
f ™ (x) menpepwiBua Ha [-7; 7], f™ (-n)= ™ (n);
f ™Y (x) kycouno HerpepsiBHA Ha [—7; 7].

Toraa OyneT BepHa OlLIEHKa:

[T () =S, (0| <z

m+1/2

C
n

B nanHowMm cnyuae:
2

f(x) 27{[1) —1J nenpepeiBua Ha [-r; 7], f(-7)=f(7);

T

f'(x) =%[(§j —1} uenpepsiBHa Ha [-7; 7], f'(-7)=f'(x);

12x?

3
T

£7(x) =

—— wnenpepbiBua Ha [—7; 7], f"(-7)=f"(x);
r

f"(x) :Zigx HenpepbiBHa Ha [—7; 7], T"(-x)= " (7).
V1

3HauuT, M=2 U CKOPOCTh CXOAUMOCTH psiaa (c) Bbiiie, yeM Obita y psina (b):
[£(X)=S,(x)| < -

Jné

4. TpowmuttocTpupyeM cxomumocTh psna Oypre rpadudeckn, mOoCTpouB rpadukyu HECKOIBKHUX
qacTHYHBIX cyMM U pyHkumu f(X) Ha mpomexytke [-37;37].

7 CM. koHCIIeKT Jekmuii, Teopema 4.7
8 CM. KoHcTIeKT Jekuuit, Teopema 4.8



X

5. [lo rpadukam BumHa paBHOMepHas cxoaumocth psiga Dypee k  f(X) Ha mpomexyrke
[-7; 7], nmpuuem mocrarouno Owictpasd: S,(X) u f(X) Ha mpomexyTtke [—7;7] BU3yanabHO

HepazinuuMbl. [103TOMY HET CMbICIIa IPUBOANUTH TPAPUKH YACTHUHBIX CyMM 00JIe€ BHICOKOTO
NopsijiKa, OHM Takxke OyayT BUsyalbHO HepasnuuuMel ¢ T (X) Ha [-7;7]. CBolicTB QpyHKIINH,

KOTOPBIC OBl 3aMETHO yXyamajin Ka4€CTBO CXOAUMOCTH, HET.



