OCHOBBI ®YHKIINOHAJIBHOT'O
AHAJIN3A

Jlexmop — Buxmop Aaexceesun Anexcandpos

IIporpamma Kypca JIeKIuii
(3-it cemectp, Jekuu 32 9., CEMUHAPHI 32 9., 9K3.)

1. Paabr ®ypbe

[Tonstue psma @ypbe 27-niepuogudeckoil (OyHKIUA U 332498 O
pasjioxkeHun repuojndeckoit pyuknun B paj Pypoe. Psaag Oypbe
byHKIMKI ¢ TPOU3BOJILHBIM MEPHOIOM. PasjioyKeHus TOJbKO 10 CHU-
HycaM WJIH TOJILKO 110 KocunycaM. Jlemma Pumana — Jlebera jirs Ko-
HevHoro npomexxyrtka. fAapo dupuxie. Teopema o npejcraBuMocT
dbyuknun B Touke eé psyom Pypoe. Paznoxenne dyukuun f(z) =
Isignz, x € (=7, 7) B pax Oypbe u IPUMEHEHHE TIOJIYYUBIICIOCS

psjia Pypbe K CYMMUPOBAHUIO YUCIOBOIO PsIa Ziio ;ﬂ?f . Kom-
mwiekcHas dopma paia Oypoe. Paziokenne hyHKINNT B KOMILIEKC-
HBIIT U BEIeCTBeHHBIH psiji Pypbe 6€3 BhIYHUC/IeHUS HHTErpaJjioB. Teo-
pPeMBI O MOYJIEHHOM JU(PEPEHITUPOBAHIN U UHTEI'PUPOBAHUU Psi-
j10oB Oypbe. 3a/1aua 0 HAMIYIIEM TPUOINKEHUH TPUTOHOMETpHYe-
CKUMM MHOTOYJIEHAMHU U HEPABEHCTBO Becceist Jijisi TpUroHOMETPH-
qeckKux psajoB. PaBnomepnas cxoaumocts psajoB Oypoe. fABienne
['ub6ca. Pasencrso Jlsamynosa, obobménnoe pasenctso Jlsmynosa
u paBenctBo JIgamynoBa B KoMmiuiekcHoit bopme. Teopembr Beiiep-
Tpacca 0 PABHOMEPHOM TPUOIUKEHUN TPUTOHOMETPUIECKUME W
ajredpandecKuMu MHOTOUJIEHAMH.
Jlumepamypa: ocnoBuasg — 4, 5; jmonogHUTEbHAA — 9-12.

2. IIpeobpazoBanne Pypbe

Nurerpan @ypbe Kak npejenbaas gpopma psjia Pypwe. Teopema

0 TIpeJicTaBUMOCTU (DYHKIIMK B ToUke eé maTerpajgom Pypoe. [Ipes-

craBjenne pynknun unrerpajiom Oypwe Ha mnoaynpsamoii. [Ipsmoe

u oOpaTHOe CHHYC- U KOCUHYC-TIpeoOpa3oBanus Pypbe. Borauncienue

cuHyc- U KocuHyc-tipeobpaszoBanus Pypee dyukimm f(zr) = e,
1



x > 0, a > 0. Ilpeacrasnenne byuxiuu f(r) = e % eé uHTe-

rpajom Oypbe u Bouncienne narerpaios Jlamnaca. Komruiekcnas
dopma unrerpasia Pypne. [Ipeodpazosanue Pypoe u hopmysia 00-
parmienud. Beraucienue mpamoro n obparHoro npeobpazopanusg Py-
pbe or dyrkuun e " z € R, a > 0. Boicrpo yobBaomme dyHK-
UK OIIpejiesIeHne, IPUMEPhI U OCHOBHBIE cBolicTBa. [Ipeobpazosa-
nue Qypbe ObICTPO yOBIBAIONIUX (DYHKIINIA: OIPeeJIeHue U OCHOB-
uble cBoiicTBa. PapenctBo IlapceBasss. CBéprka ObICTPO yObIBaIO-
mux QyHKIMA: onpejaesaenue u ceoiicrea. @opmyita Ilyaccona. Teo-
pema Koresnbnukosa — Illennona u eé npumenenne B Teopuu mud-
POBOIT TIepeTadn nHMOPMAIUH.
Jlumepamypa: ocnoBnasg — 3, 6; moronauTenbuasd — 9, 10, 12.

3. IIpeobpazoBanue Jlamiaca

Opurunasisl 1 n306pazkenus. Ompeie/ieHne u MPOCTEHIINe CBO-
cTBa 1peobpazoBanus Jlamiaca: TMHEIHOCTD, TeopeMa OJ00usT, CMe-
menne u3obpaxkenust. [IpeobpaszoBanme Jlammaca MIpOM3BOIHBIX U
unrerpaJios. uddepenimpoanne n mHTErpupoOBaHne M300pazKe-
unii. [Ipumenenune npeodbpazoBanus Jlamimaca K pereHnio Hada/b-
HBIX 3aJ1a9 JIJI1 OOBIKHOBEHHBIX JuddepeHnnaibHbIX yYpPaBHEHMIT.
JlabHelimue cBoiicTBa mmpeobpasoBanus Jlaminaca: aHAJIMTUIHOCTH
nzobpazkenus, hopmyJia oOpalleHns, 3ara3;/bIBaHue OPUrnHajIa, CBEPT-
Ka OPUT'HMHAJIOB, TeopeMa Bopesis 06 ymuoxkennu nzobpazkenuit, pop-
mysa /lroamess.

Jlumepamypa: ocHoBHasg — 2; mgonogHuTeabHasg — 10.

4. O60061IEHHbIE DYHKIUT

[IpocTpancTBa OCHOBHBIX U 0000MIEHHBIX DyHKIH. [Ipumepsr 00006-
MEHHBIX (DYHKIUI: pery/sipHabie 00001énubIe DyHKIMN, 0-QyHKIUH,
iP%, a:ili()' Dopwmyser Coxorkoro. CXoauMocTh 0O0OMEHHBIX (DYHK-
Uil: HaBoJsAIIe cooOpaxKeHusi u onpejeserue. /lenbra-odpasHbie
nocsieioBatesibHocTu. Teopema o mpejiesnie j1e/ibra-00pa3Hoil mocie-
noBaresibHOCTH. [1oTHOCTD Tesa, Besi Macca KOTOPOIO COCPEIOTO-
JeHa B OJIHOM Touke. JInHeiiHas 3aMeHa mepeMeHHOi B 0000IIEHHOIT
dbyHKIMN: HABOISIIIE COOOPAXKEHMSA, OIIPEJIEJICHIE, BEITUCICHIE BbI-
paxkenuit §(—z) n §(z — x¢). Hesmmueitnas 3amena mepeMeHHoON B OJ1-
HOMEPHOM Jie/ibTa~-(YHKIUU. Y MHOXKEHIE 000OMEHHBIX (DYHKINI Ha
OeckonedHo auddepeHnpyemMbie: HaBOIAIINEe COOOParKeHus, Olpe-
Jienenne, Beraucienne soipazenuit a(2)d(z) u 2PL. HeBosmoxmocTs
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YMHOKEHHSI JIBYX IPOM3BOJILHBIX 0000mEHHBIX (byHkmnmit. Tudde-
peHIupoBaHue OOOOIIEHHBIX (PYHKIINI: HABOJIAIINE COOOparKEeHUSI,
ompeeaeHne, IpuMepsbl. [II0THOCTD 3apsia 3JIeKTPIUIECKOrO JIUAIIO-
s, Teopema o ¢BA3HW KJlacCUIecKoir u OOOOMIEHHON ITPOMU3BOIHBIX
JUI KyCOYHO-TJIaJIKOI (pyHKIMU. Boranciienne ¢pyHaMeHTaILHOTO
pelenns TpéxMepHoOro omneparopa Jlamraca. CBEpTka 000OIIEHHBIX
dyHKIUI: HABOAAIINE COOOPaXKEHUs, OIpeJie/ieHne, CBOMCTBA, TPHU-
Mepbl Bbruncennsd. [Ipumep, moka3bIBarouii, 9To CBEPTKa HE aCCO-
nnaTtuBHa. Pemenne auddepeHnuaabHbIX ypaBHEHN B IIPOCTpaH-
cTBe 00001mEHHbIX dyHKIMI. Teopema o dyHaMEHTAJILHOM periie-
HUH JIMTHEHHOTO OOBIKHOBEHHOT'O g pepeHInalbHOro ornepaTopa.
[IpeobpazoBanne Pypbe 060OIIEHHBIX (DYHKIINI MeJIJIEHHOI'O POCTA:
HaBOJMAINNE COOOPaKeHMsI, OIpeJIe/IeHIe, CBOMCTBA, MPUMEPHI BbI-
YUCJICHUS.
Jlumepamypa: ocaoBnag — 1, 7; nponosauTe bHAd — 8, 12.
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Horo ncunciaenud. M.: Hayka, 1970. T. 3.
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Ilnan cemuunapos

1-10 cemunap. — Paznoxkenue 27r-1epuoindeckux pyHKIUN B psi/l
Oypre. CymMmMuUpoOBaHUEe YNCIOBBIX PSIJIOB C TIOMOIIBIO psajioB Pypbe.

2-1 cemunap. — PasjoxkeHue TOJIBKO 1O CHHYCAM WU TOJBKO
1o kocuHycam. Cummerpun rpaduka 27-1epuoiniecKoin (pyHKIT
u cBoiicTBa eé KoadduimentoB Pypre.

3-1 cemunap. — Pazynoxkenne B psaga Oypwbe dyHKIMA ¢ mpons-
BOJIBHBIM TI€PUOJIOM.

4-1 cemunap. — Komiuiekcuast popma paga Oypoe. Pazioxkenue
B psst Pypbe yHKINN BHIA

asinx

<1,
1 —2acosz + a?’ lal

0e3 BBIYUCJICHUsT HHTETPAJIOB.

5-1 cemunap. — Pasencrso JIsmynoa. CymMMUpOBaHME YHUCJIO-
BBIX PAJI0B C IIOMOIIIbIO PaBE€HCTBa HHHyHOBa.

6-1 cemunap. — IlpencraBinenue ynknum e€é narerpajgom Py-
pbe. Pazioxkenne Ha mosrynpaMoii.

7-1 cemunap. — IIpeodpazoBanne @ypbe u ero odIme CBONCTBA:
¢/IBUT 110 baze, CJABUT 110 apryMeHTY, IPOU3BOJIHAs OT IIPeodpa3oBa-
nusg @ypbe u npeodpasobanne Pypbe oT mpon3sojiHoil. Haxox rerue
npeobpazoBanust Oypbe KOHKPETHBIX (DYHKIIHIA.

8-t cemunap. — Haxoxaenne npeodpasoBannusg OPypbe KOHKPET-
HBIX (DYHKITHIA.

9-1 cemunap. — Cséprra. @opmyna [lyaccona u e€ npumenerune
K CYMMHPOBaAHUIO YUCJIOBBIX PAIOB.

10-14 cemunap. — OpUruHAIBI 1 T300ParKEeHNs, OIPeIeIeHIe TIPe-
obpazoBanus Jlammaca. Haxoxmenne npeodbpasopanusi Jlarraca KoH-
KpeTHBIX (DYHKIINI U TTOMOIIBIO orpejeseHus. TeopeMbl 1mogodus u
cMmerenust, auddepeHImpoBaHie 1 HHTerPUPOBaHe M300parkKeHnit
U OPUTHTHAJIOB.
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11-1% cemunap. — Haxoxaenne mpeobpasoBanus Jlamiaca KoH-
KPETHBIX (PYHKIUI € IIOMOIIHIO TEOPEM IMOJ00US U CMEIIeHU, -
depeHIMpOBaHNsT U UHTEIPUPOBAHNA N300PAKEHUN U OPUTHUHAJIOB.
Pemrenne nHavaabHBIX 3a/a49 111 OOBIKHOBEHHBIX uddhepeHImaib-
HBIX ypaBHCHUN.

12-1 cemunap. — 3ama3IpIBaHne U CBEPTKa OPUTMHAJIOB. Teope-
Ma Bopens u dopmyna Hdoamers.

13- cemunap. — OcHoBHBIE U 0000mEHHBIE dyHKIUN. CXOMU-
MOCTh ODOOIIEHHBIX (DYHKITHIA.

14-1 cemunap. — duddepenimpoBanne 0600MEHHBIX (DYHKIIHIA.
[Ipumenenue Teopembl 0 DyHIAMEHTATLHOM PENIEHUN OOBIKHOBEH-
Horo judpepeHInaabHOro oleparopa.

15-1 cemunap. — YMHOXKeHHE 0000MEHHBIX (PYHKIUI Ha OECKO-
Heuno juddepeniupyemble. JIuneiinas n HeJmHeiiHAA 3aMEHbBI TIe-
PEMEHHBIX B 0000MEHHBIX pyHKINAX. CBEPTKA 0000MEHHBIX (DYHK-
U,

16-t cemunap. — OO60OMEHHBIE (DYHKIIMU MEJJIEHHOIO POCTa U
npeobpazosanue Pypwe ot Hux. [losropHbit pazdop Hanbosee TPY/I-
HBIX BOIIPOCOB U3 MPEJIBIIYIINX CEMIHAPOB.

3asaHnug 110 OCHOBaM
b YHKIINMOHAJILHOIO aHAJIN3a

Bamanue 1 (cdamo do 10 oxmaabps)
Psanabr ®ypbe

1. Hapucyiite rpacduk u naitjure psjg Oypbe ciaemyromeit pyHKIum,
IpeJosaras, 4To oHa UMeeT Iepuoj, 2m:

flz) = {1, ecmm —m/2 < x < /2,

0, ecmm /2 <z <3m/2.

2. Paznoxkure B psan Pypbe mo curycaMm (QyHKIUIO, 33JIaHHYIO B
narepsaje 0 < x < m dopmynoit f(x) = cosz. Hapucyiite rpadpuk
CYMMBI TTOJTy4eHHOTO psijia Pypbe.

3. Kak ciesryer posiosizkuTh naTerpupyemyto dbyukimio f : [0, 7/2]R
JIO 27-1IepuoIndecKoil (byHKIUU, 9TOOBI paji Pypbe 1ocierHeit nmest

o
BUJL Y by sin 2kx 7
k=0
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4. Paznoxure dyukuuio f(x) = sin(rz/2) B psyg Pypbe Ha mpome-
xKyTke [—1,1].

5. Pazyioxkure B psag Pypbe B KOMILIEKCHOH (hopMe 27-11epUoImIecKy o
byHKIWO, 33JaHHYI0 B HHTepBasie —7m < x < 7 dopmysoi f(z) =
e .

6. [Tycrs S(z) obo3HauaeT cymmy psijia Pyphe, MOy IEHHOIO B IIPEIbI-
ayiei 3ajade, BbrauciaeHHyo B touke x. Haitnmure S(37). Orser
obocHyiiTe.

7. pencrasbre dynknmio In(1 — 2a cosx + a?) B BUJE KOMILIEKC-
HOrO, a 3aTeM B BHJIE BelecTBeHHOro psiga Pypbe. 3mech a — Be-
IIECTBEHHBIN IapaMeTp, Takoii uaro |a| < 1.

8. Harmmmmre pasencrso Jlsmynosa mist dyskmun f(x) = cosax,
x € [—m, 7]. B1ech a — BelecTBeHHBII TapaMerp.

9. I[Tycrs KycouHo-riajikas GyHKIMSA [ HElpepbIBHA B IIPOMEKY TKE
0, ]. TokazkuTe, 94TO MPU BBHIIOJHEHUN YCIOBUSI

]f(x)c&zO

nMeeTr MeCTO HEPpaBEHCTBO

HasbiBaeMoe Hepasercmeom Cmekaosa. OObsCHUTE TOYeMy Hepa-
BercTBO CTEK/IOBA MIPEBPAIAETCS B PABEHCTBO JIMIIb JIJIsd (DYHKITHI
Buga f(x) = Acosz, rie A — IpousBOJIBHOE BEIIECTBEHHOE THCIIO.

Baganue 2 (cdamov do 20 noabps)
IIpeobpazoBanue Pypbe
10. [dokaxkute popmysry

—+00

/ cos(my/2)

1—y?

_f (w/2)cosx, ecmm |x| < 7/2,
cosyw dy = { 0, ecn |x| > /2.
11. IIpencrasbre mHTEerpagoM Pypbe PyHKIUIO

f(z) = z, ectm 0 < x <1,
10, ecimz >1,

POJIO/IZKUB €€ YETHBIM 00pa3oM Ha uHTepBaJ (—oo, 0).
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12. [Ipencrasbre nnrerpagoMm Pypbe PyHKIUIO U3 IPEJIBLITYIIEH 3a-
JIadu, TPOJIOJIZKIB €€ HeIETHBIM 006pa30oM Ha mHTepBas (—oo,0).
13. Ilycts f : R — C u eé nmepBasi mpou3BO/iHAsT HEIPEPBIBHBI 1
abcosrroTno uHTerpupyeMbl Ha R. Jlokaxkurte, paBeHCTBO
df :
5. | @) ) = 7 @),

T.e. JIOKaxKuTe, 9To npeobpasoBanne Pypbe mepeBogur (¢ TOTHO-
CTBIO JIO YHMCJIOBOTO MHOYKHUTEJIsI) orepanuio jauddepeHnupoBaHust
B OTIepaIii0 YMHOXKEHUsT HA HE3aBUCUMYIO TIePEMEHHYIO.

14. Haiiiure npsgmoe u odpaTtHoe npeodpasoBanus Oypbe dyHKITUN

22, ecmm |z| < 1,
0, ecuu |z|> 1.

fz) =
15. Haitiure ipsgmoe u oopatHoe mpeodpasoBanus Oypbe pyHKITNN
f(fE) — 6712/261'(1:07

rjie @ — IPOU3BOJILHOE BEIECTBEHHOE TUCIIO.
16. Beraucimre céprky e 1*l % e~ 17,

17. C nomompio dhopmysnl [lyaccona jgokakure cjeryiomiee cooT-
HOIIIEHNE, Ha3blBaeMoe 0-gopmyaol 1 Wrparoliee BayKHYIO POJIb B
TEOPUH JUINITHIECKNX (PYHKIUN ¥ TEOPUU TEIIONPOBOIHOCTI

+oo +oo 5
Z e~ = \/E Z e W
a
n=-—oo n=—oo

3J/1ech @ — BEIECTBEHHBIN MTOJIOKUTEBHBIH ITapaMeTp.

18. Paccmorpum 6b1cTpO yOBIBAIOILYIO (DYHKIUIO o () BEIIecTBeH-
HOIT TIepeMenHoit © u eé peobpasoBanne Pypbe ¢ (p), KOTOpoe, Kak
BBI 3HAETE, TOXKe OBICTPO YOBIBAET ¢ POCTOM MOJyJA p. Bymaem cuu-
TaTh, 4TO DYHKIWA @ () 1 1) (p) UMEIOT OMHAKOBYO Lo-HOPMY; 6O~
Jlee TOro, OyJeM CUYATATh, YTO OHA PaBHA €JIUHHUIIE, T.€. JIOMYCTUM,
YTO

+o0 +00
[le@pds= [1wwPap-

B TakoM ciyuae Mbl Bipase cuantarh Gynxmmu o ()2 u | (p)|?
[JIOTHOCTSIMU PACIIpe/Ie/IeHIsT BEPOATHOCTEl CIIyJaiiHbIX BEJINYUH T



u p. B Kypce KBaHTOBOI MeXaHMKHN OyJIeT MOKA3aHO, YTO TH CJIy-

JailHble BeJIMYUHbI, B CBOIO OY€PE/Ib, MOYKHO HHTEPIPETUPOBATH, KAK

KOODJIMHATY U MMITYJILC «OJJTHOMEPHOI» KBaHTOBOW YACTHUIIDI.
WNurerpasint

+00 00
xo:/xwwr?dx u po:/pwp)r?dp

MMEIOT CMBICJI CPEJIHUX 3HAYEHWH CJIyJaiiHbIX BEJIMUUH T U P IPU
3a/JAHHBIX UX PACIPEICJICHUsIX, & CTEIeHb «pa3bpoca» ITHX BeJIH-
YMH OKOJIO UX CPEJHUX 3HAYEHWH XapaKTepU3ylT UX CPEJIHEKBAa/I-
paTHuecKre OTKJIOHEHUS — MOJIOKUTeNbHBIe uncia o (@) u o (¢),
OIpe/IeJIIEMbIE DABEHCTBAMMU

(p) = / ezl o @Pdr u o0 (1) = / (r—p0)? [4:(0) 2 dp.

Barma 3a1a1a — j10Ka3aTh 0JIHO U3 CAMBIX KDACUBBIX U YIMBUTE b~
HBIX HEPABEHCTB, KAKNE MOXKHO BCTPETUTH B MaTEMATHKE 1 KOTOPOE
OBLIIO OTKPBITO (PU3UKOM:

DTO HEPABEHCTBO IIPEJICTABJISIET COOOI CTPOTOEe MAaTEeMaTUIECKOE Bbl-
pakeHue 3HAMEHUTOrO TMpUHIHMIA Heolpeencanoctu [eitzendepra,
COTJIACHO KOTOPOMY HEJIb3sT OJTHOBPEMEHHO U3MEPUTH U KOOPIUHATY,
U UMITYJIEC KBAHTOBOW YaCTHUIIBI — YTOYHSASA OJIHO, MBI HEIIPEMEHHO
TepseM UHMOPMAIIIIO O JIPYTOM.

JlokazaTebCTBO IPOBEIUTE TI0 Ceayiorieii cxeme. Hapsity ¢ dbyHK-

My @ () u Y (p) paccMOTPHUM emré ojiHy Hapy QyHKIHi

Nnora rosopar, aro ¢ (z) n ¥ (p) momydenst u3 ¢ (x) n ¢ (p) «casu-
oM ¥ HOPpMHPOBKOIi». Jlajiee nelicTByiiTe Tak:

(a) ITokaxkure, uro ¥ (p) cayzkur npeobpaszosanueMm Pypbe dyHK-
i @ ().
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(6) Jdokaxkure, 4T0 HOBBIE (DYHKIIUU UMEIOT Te K€ Lo-HOPMBI, UTO
U IpeKHUe, T. €. JOKAXKUTE, 9TO

7i¢@ﬁ¢w:71me@=L

(B) Jokazkure, 9T0 OTHOCHTEIHLHO HOBBIX (DYHKIIUII CpejiHIe 3HA-
qeHns CIYYalHBbIX BEJIMYUH £ W P PaBHBI HYJIIO, T. €. JIOKAXKUTe, YTO

+o00o +o0o
/ﬂ@@ﬁ@=/@@@ﬁ@:o

(r) Y6emurech, 9T0 MPOU3BEIEHHBIE HAMU «CIBAT U HOPMUPOBKA»
pacipeienenuil cjydaiiblX BeJIUYUH £ U p HE MEHAIOT UX JIUCIIepP-
CHUH, T. €. JIOKAXKUTE, 9TO

400 +o0
ﬂm:/ﬁWMWmu<ﬂw:/ﬁwmwp

(1) Onmpasich Ha paBencTso [lapceBaiis, a Tak»Ke Ha CBSI3b, KOTO-
pyio mpeobpaszoBanne Oypbe ycTaHABINBAET MKy anuddepeHIu-
POBaHUEM M YMHOXKCHHEM Ha apryMeHT, HJOKazKuTe, 9TO JJid KazK-
JIOTO BEIIECTBEHHOTO ¢ CIIPaBE/JINBO PABEHCTBO

+o0
/ [tx® (2) + &' (2)|? de = t*0?(p) — t + o2 ().

(e) Bocrosb3yiiTech T€M, YTO BEIIECTBEHHbINH KBaJIPATHBI MHO-
rowien t202(p) — t + 02 (1)) HeoTpuLATEIEH.

Bamanue 3 (cdamov do 30 dexabps)
IIpeobpazoBanme Jlanaca

19. BersicHuTe, KaKnX BEIECTBEHHBIX YMCes a (DYHKIUS SIBJISIETCS
f(t) = t* opurmaagOM U HajiuTe €€ TOKa3aTeIb POCTA.

20. ITopaysach uHEitHOCTBIO IpeobpazoBanus Jlamaaca u TeopeMoit
noobus, Haiijure npeobpazosanue Jlamnaca or dyukiun f(t) =
cos? 2t. YKazkuTe 06J1aCTh OIIpe/leJIeHns] HailIeHHOIO N300PasKeHN .
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21. /Tano uzobpazkeHue
1 p—2

Fp) = = - .
Ucnonb3ys TeopeMy 00 MHTEPIUPOBAHUM OPUIMHAJA, HaliinTe Co-
orBeTcTByomuii opurunai f(t).

22. lcnosb3ys npeobpaszopanue Jlamiaca, pemure Ha9aabHYIO 3a-
naqy i auddepeHIuaIbHOr0 ypaBHeHUs:

y"(t) — 2¢/(t) + 5y(t) = 8sint — 4cost, y(0)=1, ' (0)=3.
O6061ménnbie pyHKITNN

23. TpakTys HecOOCTBEHHBIN MHTErpaJl KaK IMPeJiesl COOTBETCTBYIO-
IUX COOCTBEHHBIX MHTErPAJIOB, BLIYUC/IEHHBIH B IPOCTPAHCTBE OOOOIIEHHBIX
dbyuxmit D'(R), mokaxKknTe paBeHCTBO

+oo

/ cos(2zy) dy = gé(l’)

24. Haiigure Bce npoussogubie or dbynkiuu f(z) = x*H(z), e
H(z) — bysknusa Xesucaiizna.

25. Boraucimre cséprky 0”7 (x) * || 8 D'(R).

26. Ucronb3ys TeopeMy 0 pyH1aMeHTaJILHOM perternu Juddepen-
[UAJTBLHOTO OTlepaTopa, HailauTe GyHIaMEeHTATHLHOE PEllleH e Orepa-

TOpa
d

— — COSZ.
dx

27. Haiimure npeobpasoBanue Pypbe peryssipaoit 06001menHoi pyHkK-
MU MeJIJIEHHOrO pocTa, 3ajanHoil Ha R dbopmymnoit f(x) = |z|.

[Iporpammy u 3aj1aHus
o «OcHoBaMm DYHKITMOHAJILHOTO aHATIN3a»
coctaBua A.d.-M.H., mpodeccop B. A. Anekcanapos
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IIpaBusia arrecranum CTyJI€HTOB
nmo «OcHoBaM (byHKIIMOHAJIIBHOTO aHAJIA3a»

§1. Koutposib paboThl B cemecTpe

(1) B Tevenue cemecTpa CTYJIEHTY HACTOSITEIHHO PEKOMEH]YeT-
cd CIaTh CBOEMY CEMHUHApHUCTy B ycTHOW ¢popme Bce 27 3amad u3
IPUBEIEHHBIX BBIIIE 3aIaHMIA.

(2) Ba kax/IyI0 3311y, KpoMe 3aja49u 18, MOJTHOCTHIO CJIAHHYIO B
CPOK, CTYAEeHT moJiydaeT 6 OaioB. 3a 3a1ady 18 cTyaeHT morydaer
12 GaJ110B IpU yCJIOBUH, UTO OHA CIAHA B CPOK. 3a 334y, CAAHHYIO
(OJTHOCTHIO MJIM YACTUYHO) MOCJIE YCTAHOBJIEHHOIO CPOKA, CTYJIEHT
MOJTy 4aeT HOJIb OAJIIOB.

(3) B koHIle cemecTpa CeMHHAPUCT OINEHUBAET PabOTy KazKJ0ro
cTyzeHTa cBoeil rpymmbl n gobasiser emy or 0 mo 50 6a110B B 3a-
BHCHMOCTH OT TOI'O, HACKOJIbKO aKTHBHO CTYAEHT peIiasl 3aadu y
JIOCKH, JieJiajl JJOMAIHUe 3aaHus, pelrajl KOHTPOJIbHbIE pabOThl 1
T. II.

(4) Cymma 6aJsuioB, HAYUCJICHHBIX CTYJCHTY B COOTBETCTBUU C
nyakTamu (2) u (3) HasbBaeTcsa «6ajTaMu 3a paboTy B CeMecTpes.
Omna coobrmaeTcst BceM CTYJIEHTaM /10 TPOBeIeHNs KOHCYIbTAIINN e~
pe3 CTpaHUIKYy JIEKTOpa Ha caiite Kadeaps

http://www.phys.nsu.ru/aleksandrov/teaching.html

1, TI0 BO3MOXKHOCTH, JAyOJUpyeTcsl HEeloCpeCTBEHHO Ha caiiTe Ka-
denpor B pasnene «Marepuajbl K 9K3aMeHaM»

http://www.phys.nsu.ru/ok03/exam.html

Basuiet 3a paboTy B cemecTpe yUUTBIBAIOTCS ITPU BHICTABJICHUH OTICH-
KU 3a 9K3aMeH.

(5) Tlpuém 3a1au U3 3a/aHUsT CEMUHAPUCTAMHI 3aKAHUYUBAETCS C
OKOHYaHUEM 3a46THON ceccuu, T.e. 30-ro mexadbps 2020 roja.

§2. IIpoBeenne sxk3amena

(6) «ABTOMATOB» W JTOCPOYHBIX S9K3aMEHTOB HE OBIBAET.

(7) CrymeHT MOXKeT ¢laBaTh 9K3aMeH TOJBKO B TOT JIEHb U TOJIBKO
B TOii ayUTOPUH, KOTOPbIE YKa3aHbl B PACIHCAHUN SK3aMEHOB J[JIsi
ero rpynusl. [Ipn Haan9mu yBayKuTeIbHON MPUYNHBL U IO [IPEIBa-
PUTEJILHOMY COIIACOBAHUIO C JIEKTOPOM B OCOOBIX CJIyUasaX JIOIYCKa-
ercs cjlada 9K3aMeHa ¢ JApyroii rpynmnoil. [IpumepomM yBaKkuTebHOI


http://www.phys.nsu.ru/aleksandrov/teaching.html
http://www.phys.nsu.ru/ok03/exam.html
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IPUYHUHBl MOXKET CJIY’KHUTH TI0€3/IKa Ha Bcepoccuiickyio cryente-
CKYIO OJIIMIIHAJLY 110 TEOPETUIECKON MEeXaHUKe.

(8) Ilockosbky 1o «OcHoBaM (YHKIMOHAJIBHOIO aHAJIN3a» He
[PEeJyCMOTPEH 3a4éT, TO K CJlade dK3aMeHa JIOMYCKAITCs BCe CTY-
JICHTHI (J1a’ke Te, KTO He CAl BCEX 3a7ad M3 IPUBEICHHBIX BbIIIE
3a/1anmii).

(9) Dk3amMeHAIMOHHBINH OuUIEeT cozjepKaT TpH Bompoca. llepBbiii
BOIIPOC OJINHAKOB BO BCeX Omyterax u BbIrisiauT Tak: «Crada 3a-
Jad U3 3aJaHuiiy. JIBa 1pyrux Bompoca siBjIsliOTCs TEOPETHIECKUMU
BoIpocamMu (B 9aCTHOCTH, OHU HE COJIEPXKAT 3aJ1a9) U3 IIPOrPAMMbI
Kypca. CImucoK BOIPOCOB, BBIHOCHMBIX HA 9K3aMEH, BBIKJIA/IbIBACT-
cst (710 TIPOBeJIeHNsT KOHCYJIbTAIlNK) Ha CTPAHNYKY JIEKTOPa Ha caite
KadeIpb

http://www.phys.nsu.ru/aleksandrov/teaching.html

1, 110 BO3MOXKHOCTH, JAyOJUpPYeTCsl HEIOCPEJICTBEHHO Ha caiiTe Ka-
denpor B pazgene «Marepuasibl K 9K3aMeHaAM»

http://www.phys.nsu.ru/ok03/exam.html

(10) Eciu cryenT yke ciai Bee 3a7a9u U3 3aJaHuii (4ro 0YeHb
PEKOMEH/IYEeTCs1), TO BBITSHYB OHJIET, OH MIPOILYCKAET MEPBbI BOIPOC
«Crava 3a1a4 U3 33JaHuii» U HOJIyYaeT OJUH 9ac Ha IIOAIOTOBKY K
JIBYM OCTaBIIUMCsI BOIIPOCAM OHUJIeTa.

(11) ITpu mogroroBKe K OTBETY HA BTOPOil U TPETHUil BOIPOCH OH-
JleTa, MOYKHO TIOJTb30BaATHCA TOJBKO COOCTBEHHO# ro/10BoM. pyrumu
CJIOBAMU, TIPU MOJATOTOBKE K OTBETY Ha BTOPOH M TPETHUil BOIPOCHI
OuiieTa 3aIpeniaeTcs Moab30BaThCsl KAKOW-IM00 JTUTepaTypoil, KOH-
CIIEKTAaMU, IIIaprajkamMmu, MOOMIbHBIMU TejiebOHAMU U TI0JICKA3Ka~
Mmu ToBapuiei. Hapymaromnye 510 npasuio OyIyT yIaJeHbl ¢ 9K3a-
MeHa.

(12) BobxoguTh W3 ayJuTOpUU JIO HaYada OTBETAa Ha BTOPOH U
TpeTHit BOIPOCHI OujieTa Hejib3sl (TOUHEe — BBIATH MOXKHO, a BOT
CHOBa BOWTH yKe HEJIb34).

(13) Ecom cryzent He c¢iat Kakne-To u3 27 3a/1a9 U3 MPUBEICHHBIX
BBIITE 3a/IaHW (HUKOMY W3 CTYJEHTOB OY€Hb HE PEKOMEHJLyeTCsl 10~
[aJiaTh B 9Ty CHUTYAIMIO), TO, BBITSHYB SK3aMeHAIMOHHbIH Guirer,
OH JI0JKeH 0e3 TOArOTOBKM HavYaThb OTBEYATh Ha IMEPBBIA BOIPOC
ouera «Crnada 3aa4 u3 3agaHuiiy. OTBeYaTh OH JOJ2KEH He CBO-
eMy CeMUHAPUCTY, a JI00OMY JIPYroMYy CBOOOIHOMY 3K3aMEHATOPY


http://www.phys.nsu.ru/aleksandrov/teaching.html
http://www.phys.nsu.ru/ok03/exam.html
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(KOTOPBIi, P yJAYHOM OTBETE Ha IEPBBIN BOIPOC, OYJIET JaJiblie
CIIPAIIUBATH BTOPO U TPeTHii BOIPOCHI OUjeTa).

(14) OrBer Ha 1epBbIil BOIPOC HE MOXKET JUINThCs 6ostee 30 MUHYT.
[Ipu 5TOM CTYJIeHT MOXKeT (M JayKe JOJKEH) T0JIb30BAThCs CBOEl
TeTPa,/IbI0, B KOTOPO#l OH 3apaHee pemua Te u3 27 3aja49 U3 MPHU-
BEJICHHBIX BBINIE 33 IaHUI, PEIIeHUusS KOTOPBIX OH HE CyMes 00bsic-
HUATH CBOEMY CEMUHApPHUCTY BO BpeMs cemecTpa. Ecin 3a 910 Bpems
CTY/IEHT OObSICHUJI 9K3aMEHATOPY PEIIeHUs BCeX CBOUX JIOJTOB TIO
3a/IaHUAM, TO OH IOJIydaeT OJWH Jac Ha IOJATOTOBKY K JIBYM OCTaB-
IITUMCST BOIIPOCAM OmjieTa U PYKOBOJICTBYETCS IIPU STOM ITYHKTAMEI
(11) u (12) macrosmmx I[Ipasmi. Ecam 3a 5T0 BpeMms CTyJIeHT He
CcyMesl OObSICHUTD 9K3aMEHATOPY PEeIeHrs] BCeX CBOUX JOJITOB IO
3aJIAHUSM, TO IK3aMeH MPEKPAIAeTCsl, CTYJAeHT OTIPAB/IAETCS Ha
nepecjady, a B 9K3aMEHAIIMOHHYIO BEJIOMOCTH BBICTABJISETCS OICH-
K& «HEY/IOBJIECTBOPUTEIHHOY.

(15) OTBer Ha BTOpOii U TpeTHii BOIPOCH! GUjIeTa OIEHUBAELTCS 110
nATUOAIBHON CHCTEME: «IISITEPKAy CTABUTCS 3a IOJIHDBIN 1 IIPABUIb-
HBIIl OTBET KaK Ha BOIPOC OujieTa, Tak U Ha COIYTCTBYIOIIUE BOIIPO-
CBI TIPEIOJaBaTEe/Isl; «IeTBEPKAY CTABUTCS 3a IPaBUIbHBIE (PDOPMY-
JINPOBKU BCEX OIPEJICJICHUI U TeoOpeM U3 JIAHHOTO BOIIpOca Ourera u
06bsICHEHIEe OCHOBHBIX UJIeil T0Ka3aTeIbeTBa, (IIPH 9TOM JIOIyCKaeT-
Csl, 9TO JIOKA3aTeIbCTO He JOBEJEHO JIO KOHIIA); «TPOiikay CTaBUT-
cd 3a IpaBUIbHbIE (POPMYIUPOBKH BCEX OIPEJICICHUI U TeopeM u3
Gustera (IpU 9TOM JIOIYCKAETCsl, 4TO O JIOKA3aTeIbCTBE He CKA3aHO
HIYEro); «JIBOfiKa» CTaBUTCs 3a HE3HAHHE XOTh OJHOI U3 TeopeM
WA XOTh OJ[HOTO U3 BAYXKHBIX (T.€. MHOTOKPATHO HCIOJIb3YEMBIX B
Kypce) OIpeJiesIeHHii.

(16) Ecii xorst 661 3a 0JMH U3 BOIPOCOB OMJIETA TTOJIY IeHA OTICHKA
«JIBOMKa», TO 9K3aMEH IIPEKPAIAeTCsI, & CTY/IEHT UIET Ha Iepecaady.
[TosokuTebHBIE OIEHKH, ITOJTy YeHHBIE 38 OTBET Ha BTOPOH 1 TpeTuii
BOIIPOCHI OMJIeTa, KOHBEPTUPYIOTCA B OAJLIBI CJICTYIONIIM 0Opa30M:
«rsTépkay — 200 6asioB; «derBépkay» — 100 6asioB, «Tpoiikay —
HOJIb OAJIJIOB.

(17) OrBeTuB Ha BOIIPOCHI OUJIETA, CTYJIEHT JOJIZKEH 100eCe/10BaTh
¢ TIperojiaBaTesieM Ha OJIHY U3 TeM, He Bolleamunx B omaer. meercs
BBU/Iy BBISICHUTb HACKOJIBKO CBOOOJIHO CTYICHT BJIAJICET U3y YCHHBIM
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MaTepuasyioM. Pedb uiéT TobKo 0 (hopMyIMpPOBKAX TEOPEM U Olpe-
JieJIeHUAX. B 9TOT MOMEHT JIOKa3aTe/IbCTBA TEOPEM Y2Ke He CIIPAIIIU-
BaloT. [lo pesyibraTam 3Toit Gece/ bl HIKAKUX OIEHOK HE CTABUTCHA W
6aJLIbl He HauucCadioTed. Ho Jiyist Tex cTy/IeHToB, KTO He MOYKET O]
JIEpYKUBATh Pa3rOBOP B TaKOM (opMaTe SK3aMeH IIPEKpallaeTcs, a
B BEJIOMOCTH CTABHUTCS OIEHKA <«HEYOBJIETBOPUTEIHHO.

(18) B ciryuae HEOOXOAUMOCTH TIPEIIOIABATEh MOXKET 3aMEHUTh
JIOTIOJIHUTEJIBHBII Bopoc 3ajadeil. Hanpumep, BMecTo TOro, |ro-
Obl CIIPOCUTH «4TO Ha3biBaeTcs psijioM Dypbes OH MOKET MOIPO-
cuthb Hafitu psag Pypbe GyHKINN, TOXKIECTBEHHO PABHON €IMHUIIE,
a BMECTO TOr'0, YTOOBI CIIPOCUTH «9TO HA3BIBAETCS TPeodpa30BaHU-
eM Oypbe 0000IIEHHO (DYHKIINI» OH MOXKET IIOIIPOCUTH HANTH IIpe-
obpazoBanne Pypbe oT jiesibTa-pyHKIMA. B KadecTBe TaKnX 3a/1a4,
3aMEHSIONINX JOMOJTHUTETbHBIE BOITPOCHI, HE UCIIOIB3YIOTCS 3a,1a9H,
TpeOYIOINe CIOYKHBIX BBIYUCIEHUN WM HECTAHIAPTHBIX IOIXO0JIOB.

(19) Tlocse Toro, Kak CTyJeHT OTBETUII (HE HA «JIBOHKY») Ha BCe
BOIIPOCHI O1JIeTa U 00EeCeI0BAJI C IIPEIoiaBaTeieM Ha TeMy, He BXO-
SIS0 B Outer, Bce 3apaboTaHHble UM OAJIbl CyMMUPYIOTCs (T. €.
CKJIQ/IBIBAIOTCS OAJIIbl 38 OTBETHI Ha BTOPOIl M TPETUil BOIIPOCHI C
6asutamu 3a paboty B cemectpe). B BeomocTh (1 3a9€TKY ) BBICTAB-
JIsteTCst 00Iast OTleHKa 3a OCeHHUiT cemecTp 110 Kypey «OcHOBBI (hyH-
KHOHAJIBHOT'O aHAJIM3ay, OlpejiesisieMast CAeYIoNmIM 00pa30M: «OT-
JINIHO» — eCJIu cyMMa 0aJutoB He MeHbIe 500; «XOpoIo» — ecyu
cymma 6asutoB ot 300 10 499; «yI0BIETBOPUTENHHO» — €CIIU CyM-
Mma 6asutoB oT 100 10 299; «HEYJI0BIETBOPUTEIBHO» — €CJI CyMMa
6asoB menee 100.

§3. IIpoBeenue nepecpadn

(20) Ilepecaaua TPOBOAMUTCS MO TEM Ke MPABIJIAM U TeM Ke Ou-
JeTaM, 9TO U OCHOBHOM 3K3aMEH.

(21) Ha nepecade joiir 1o 3ajadaM U3 3ajaHuii COCTOUT U3 3a-
Jlad, He CJIAHHBIX B T€UEHUE CeMeCTpa M Ha OCHOBHOM SK3aMeHe.

§4. Ocobble cuTyaryn

(22) I1pu HEOGXOAMMOCTHI U HATTMINH YBAZKUTEIbHOM TIPUINHBI Ce-
MUHAPUCT MOXKET MPOJJINTh CPOK IIPUEMA 3aJIaHNil KaK BCeil rpyTIie
(HampuMep, ecu U3-3a MPA3HUKOB MPOIAJIO 3aHATHE U CTY/EHTHI
el¢é He pelaju B KJjlacce 3a/1a4i, aHaJI0OTMYHble HEKOTOPBIM 3a/1a4aM
U3 3aJIaHus ), TaK U OTJEJbHOMY CTYJIEHTY (HAIIPUMED, B CJIyYae ero
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[IPOJIOJIZKUTEILHON 00JIE3HN NN KOMAHIMPOBKH JIJIsl YIACTUS B CTY-
JIEHUIECKOIi otuMInajie). B yirobom cirydae mpo/ijieHue cpoka JOI2KHO
OBITH COTJIACOBAHO C JIEKTOPOM.

(23) Bce koHMIIIKTHBIE, CIOPHbIE ¥ HEOAHO3HAYHBIE CHUTYAIUH,
BO3BHUKAIOIIHE TPH u3y4ueHnn Kypca «OcHOBBI (DYHKIMOHAIHHOTO
aHaJM3a», YPEeryJupyer JIEKTOp. DTO KacaeTcsd Kak paboThl B ce-
MeCTpe, TaK U CJIa9d SK3aMeHa U IPOBeJIeHUs Tepecavn.

(24) Ilpasmra arrecranuu cTyaeHTOB 110 «OcHOBaM QyHKIHO-
HAJILHOT'O aHAJIN3a» MOI'YT OBITH M3MEHEHBI 110 XOJ/Iy CeMecTpa, eCJIu
nekan dusudeckoro daxkyaprera HI'Y npumer perenue o nepexo-
Jie Ha JIUCTAHIIMOHHOE O0yYeHNe U / WM O [POBEJIEHUN IK3aMEHOB
B jiucTaHiuonHoM ¢dopmare. Nudopmaruga o0 m3MEeHEHUN TPaBUI
OyJIeT JIOCTyIIHA Ha CTPpaHUYKe JIEKTOpa Ha caiiTe Kadeapbl

http://www.phys.nsu.ru/aleksandrov/teaching.html

[IpaBusia aTrecTaluy CTYJIEHTOB

o «OcHoBaM (OYHKITMOHAJILHOTO aHAJIN3A>
cocraBu 1.¢d.-M.H., mpodeccop B. A. Asekcanipos.
Onu yTBepK/IeHbI Ha 3ace/laHnl Kade Pl

BBICITIEl MaTeMaTHKN (PpU3UIECKOr0 (haKyIbTeTa.


http://www.phys.nsu.ru/aleksandrov/teaching.html

