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AHHOTaNUA

K pado4eil nporpaMmme IMCUUNIMHBI
«OcHOBBI (PYHKIIHOHAJIBHOI0 AHAJH32)
Hamnpasnenue: 03.03.02 ®u3nka
Hanpasaennocts (mpopuib): O0mas u pynramenTajibHas puznka

[Tporpamma kypca «OCHOBBI (PyHKIHMOHAJIBLHOIO aHAJIM3a» COCTaBJICHA B COOTBETCTBUU C
tpeboBanusiMu CYOC no HampasieHuto noAarotoBku 03.03.02 ®usuka, HanpaBJjeHHOCTbh «00-
mas u GpyHIaMeHTAJIbHAs (PU3UKA», a TAKXKe 33/1a4aMu, CTOSIKUMU niepea HoBocubupckum roc-
YIApCTBEHHBIM YHUBEPCUTETOM 1O peanuzauuu [Iporpammsl passutua HI'Y. Jucuunnmna peanu-
3yercs Ha (QusnueckoM (akynprere PenepaabHOro TOCyAapCTBEHHOTO aBTOHOMHOI'O 00Opa3oBa-
TEJIBHOTO YYPEKJEHHS BBICHIETO MpodeccrnoHalbHOro 00pa3oBanus HoBocnOupckuii HalmoHasb-
HBII MCCIIe0BAaTENbCKUN rocynapctBenHbiid yausepeurer (HI'Y) kadenpoii Beicieir MmareMaTHKH
¢usnueckoro daxkynapreTa. JAMCUUIINHA U3YyYaeTcs CTYIEHTaMU BTOPOTo Kypca ¢usudeckoro ¢a-

KYJIbTETa.

Llenu Kypca — 1aTh cTyieHTaM 0a30Bble 3HAHUS, YMEHHSI U HABBIKU 110 TAPMOHUYECKOMY aHa-
JU3y, TWILOEPTOBBIM IIPOCTPAHCTBAM M TEOPUU ONEPATOPOB B FMIILOEPTOBBIX IPOCTPAHCTBAX, SB-
JISIOLUMCS] OCHOBHBIM S13bIKOM M MHCTPYMEHTOM KBAHTOBOM MEXAHUKH.

JucuumumHa HaneneHa Ha (opMHpOBaHUE 00IIETPOPECCHOHATBHBIX KOMIIETEHITHIA:

Pe3ynbTaTsl 0cBOEHUS 00pa3o-
BaTEJIbHOM MPOTrPaMMBbl
(KOMTIETEHIINN )

Nuaukatopsl

Pe3ynbTaThl 00y4eHHs IO JUCITU-
IUTHHE

OIIK-1. CniocoGen npume-
HSTH 0a30BBIC 3HAHUS B 001a-
CTH (PU3NKO-MATEeMATHICCKUX
1 (WJIM) €CTECTBEHHBIX HAYK B
chepe cBoeilt mpodeccroHab-
HO IS TEIbHOCTH

OIIK-1.1. IIpumenser maremMaTu-
YECKHUH armapar, TCOPETUIECKUE U
METO/I0JI0THUECKIE OCHOBBI MaTe-
MaTUYECKHUX TUCIUTLINH IS pe-
IICHHSI PO ECCHOHAIBHBIX 3a]1a9
B 007aCTH (PU3UKU U CMEKHBIX C
Hell o0nacTax.

OIIK -1.2. Ucnonb3yeT TeopeTH-
YEeCKHEe OCHOBBI 0a30BBIX pa3/IesioB
MaTeMaTHYECKUX U €CTECTBEHHO-
HAYYHBIX JUCHIUIUIAH TIPU peliie-
HUY NPO(heCCHOHANIBHBIX 3a/1a4 B
00sacTi (PU3UKU U CMEKHBIX C
Hel o0macTax.

3HaTh. 0a30BbIE ONPECICHUS U
TEOpEMBI pa3JIesioB O psaax
dypbe, npeodpazoBanuax Oypbe
u Jlamiaca, 0000IIEHHBIX
(YHKIHSAX, OPTOTOHAIBHBIX
MHOTOWJIEHaX, TMIbOEPTOBBIX
[IPOCTPAHCTBAX U JIMHEHHBIX
orepaTropax B HUX,
MHTETPaIbHBIX YPABHEHUSX.
YMeTh: pemartbs KOHKPETHBIE
3aJ]aud U3 YKa3aHHBIX BBIIIE
paznenoB GyHKIIMOHATHEHOTO
aHaJIN3a.

Kypc paccunran Ha n1Ba cemectpa. [IpenogaBanrie JUCHMUILTUHBI TPEyCMaTPUBACT CIECAYIOMINE POPMBI
OpraHu3aIuy yueOHOTO MpoIiecca: JEeKINH, TPAKTUIECKUE 3aHATHSI, CAMOCTOATENbHAs padoTa CTy/IeHTa
U €€ KOHTPOJIb IPENOIaBaTENSIMHU C IIOMOIIBIO 3aJaHUN, KOHCYJIbTAllMU, YK3aMEH.

[Tporpammoit AUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIINE BUIBI KOHTPOJIS:

TeKkylmuii KOHTPOJIb: 3aAaHus JIs1 CAMOCTOATENBHOTO PELIEHHUS.

IIpoMexyTOUHAs aTTeCTaIlMs. SK3aMeH.

O6H_[a}1 TPYAOCMKOCTDb pa60qe171 nporpamMmbl JUCHUILUIAHBI COCTABJISACT 288 AKaICMHUYCCKUX

yacoB / 8 3aUETHBIX €IUHMII.



1. TlepeyeHb MUIAHHUPYEMBIX Pe3yIbTATOB 00y4eHHsI 110 JUCIUIIIHHE, COOTHECEHHBIX € IJIa-
HHPYEMBbIMH Pe3yJIbTATAMHU OCBOCHHs 00pPa30BaTe/IbHOM NPOrpaMMbl.

VYueOHnas aucuuruimHa «OCHOBBI (PYHKIIMOHAIBHOTO aHAN3a» UMEET CBOCH LIENbIO JaTh CTYACHTY Oa-
30BBIC 3HAHHS 10 HEKOTOPBIM pa3/ieiaM MaTeMaTHYECKOT0 aHaIu3a (BKII0Yast PAIbl U Ipeodpa3oBaHue
®ypbe, npeodpazoBanue Jlammaca u 0600mMEHHBIE (PYHKINU) U TEOPUU HHTETPAIBHBIX ypaBHEHUH
(BKJTIFOYAsl TMIIEOEPTOBBI MIPOCTPAHCTBA, OPTOTOHAIBHBIE MHOTOWICHBI M TEOPUIO OIEPaToOpOB B THIIb-
OEpTOBBIX MPOCTPAHCTBAX ), HEOOXOIUMBIC /IS OCBOCHHS TEOPETUIECKIX OCHOB (PH3UYECKUX KYpPCOB,
YuTaeMbIX Ha pusndeckoM (akyiaprere HoBocnOMpCKoro rocy1apCTBEHHOTO YHHBEPCUTETA.

Oo6menpodeccrnonanpuas kommerennuss OIIK-2 - cnocoGHOCTh HCIIONB30BaTh B NPOQEeCcCHOHATb-
HOH JeATeIbHOCTH 0a30BbIe 3HAHUS (yHAaMEHTAIBHBIX Pa3aeioB MaTeMaTHKH, CO3aBaTh MaTeMaTu-
YCCKHUEC MOACIN THUIIOBBIX HpO(beCCI/IOHaJIBHLIX 3aaa4 U UHTCPHPCTUPOBATH MOJIYUYCHHBIC PE3YJILTAThHI C
Y4ETOM I'PaHUI] TPUMEHIMOCTH MOJIEIICH .

VYuebnblil Kypc «OCHOBBI (PyHKIIMOHATBHOTO aHATIN3a» YATACTCS KJIACCHYECKHM CIIOCOO0OM:
MPOBOASATCS TOTOKOBBIE JICKIHH, a TAK)KE MPAKTUYECKUE 3aHATHA 1O TPYIIIaM, B KaKI0H U3 KOTOPBIX
He Oonee 15-u ctyneHTOB. Bee mpakTuyeckne 3aHSATHS MPOBOAATCS B HHTEPAKTUBHOM (popMme.
CamocTosiTenbHas paboTa CTYACHTOB, YCBOCHHE HMH MaTepHaa Kypca, mpuodpereHne uMu 6a30BbIX
3HAHHUI U yMEHHI KOHTPOIHPYIOTCS €KEHEACIBHO Ha MPUEME 3aJaHHMil, TPOBOIMMOM IIPEIoIaBaTeieM
NPAaKTUYECKUX 3aHATUI B YCTHON (OpPME C KaXKIbIM CTYJ€HTOM WHAUBUIYAJIBHO.

Pe3ynbrarhl 00y4eHHs MO AUCILIU-
IUIAHE

Pe3ynbTaThl OCBOEHUS 00pa3o-
BaTEJIbHOM IIPOrPaMMBI
(KOMIIETEHIINHN )

Nuaukaropel

OIIK-1. Ciocoben npume-
HSTH 0a30BBIC 3HAHUS B 001a-
CTH (PU3NKO-MATEeMATHICCKUX
1 (WJIM) €CTECTBEHHBIX HAYK B
chepe cBoeilt mpodeccroHab-
HO IS TEIbHOCTH

OIIK-1.1. IIpumenser maremMaTu-
YECKHUH armapar, TCOPETUIECKUE U
METO/I0JI0THUECKIE OCHOBBI MaTe-
MaTHYECKHUX TUCIUTLINH IS pe-
IICHHSI TPOPECCHOHAIBHBIX 3a]1a9
B 00s1acTH (PU3UKHU M CMEXHBIX C
Hell 00nacTsX.

OIIK -1.2. Ucnonb3yeT TeopeTH-
YECKUE OCHOBBI 0A30BBIX Pa3JIeoOB
MaTeMaTUYECKUX U €CTECTBEHHO-
HayYHBIX JUCLIUILUINH MPHU pere-
HUW TIPOQECCUOHATBHBIX 3a/1a4 B
001acTu GU3MKU U CMEKHBIX C
Hell 001acTIX.

3HaTh. 0a30BbIE ONPECICHUS U
TEOPEMBI Pa3IesioB O Psiaax
dypbe, npeodpazoBanuax Oypbe
u Jlamiaca, 0000IIEHHBIX
(YHKIUSIX, OPTOTOHATBHBIX
MHOTOYJICHAaX, THIILOEPTOBBIX
[MPOCTPAHCTBAX U JIMHEHHBIX
orepaTopax B HUX,
WHTETPAITBHBIX YPAaBHECHUSX.
'YMeTh: pemiaTth KOHKPETHBIE
3a]]auu M3 YKa3aHHBIX BBIIIC
pa3zenoB GyHKIMOHAIBHOTO
aHayIn3a.

2. MecTo TMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMBbl.

B pesynbrare uzyueHus AuciuriinHbl «OCHOBBI (DYHKIIMOHAJILHOTO aHAJIN3a» CTYIEHTHI (PU3NYECKOTO
¢dakynbrera HI'Y 10KHBI yCBOUTH OCHOBBI TeOpHUH psaoB Pyphbe, peodpasoanuii Pypowe u Jlamnaca,
0000IIEHHBIX (PYHKIIUN, TEOMETPUH THIBOEPTOBBIX IPOCTPAHCTB, OPTOTOHAIBHBIX MHOTOUIEHOB, OTpa-
HUYEHHBIX JMHEWHBIX ONEpaTopoB B TMILOEPTOBBIX MPOCTPAHCTBAX M WMHTETPAIbHBIX ypaBHEHUH, a
TaK)K€ OCBOMTbH OCHOBHBIE METOJIbI PEILIEHUSI CTAHJAPTHBIX 33Ja4 U3 3TUX Pa3ZelioB BBICLIEW MaTeMa-
Ttuku. Kpome TOro, y cTy/1I€HTOB AOKHBI CPOPMUPOBATHCS CIOCOOHOCTH MPUMEHATh MaTeMaTHUYECKHE



MCTOJbI IJIs pCHICHUSA (1)I/I3I/ILICCKI/IX 3ajJa4d, CHOCO6HOCTL HUCIOJIL30BaTh B II03HABATCIILHOM U HpO(l)CCCI/I-
OHAJIBHOW JCATEIHHOCTH 0a30BbIC 3HAHUS B 00JIACTH MAaTEMAaTHUKH; CITIOCOOHOCTh MPUOOPETATh HOBBIC
3HaHUA, UCIIOJIB3Yyd COBPCMCHHBIC 06pa303aTeHbele u I/IH(bOpMaHI/IOHHBIe TEXHOJIOTHUH.

JIJ1s1 yCTIeITHOTO OCBOCHHSI IUCHUILTHHBI « OCHOBBI (DYHKITHOHAILHOTO aHAIM3a) CTYACHTHI JIOJKHBI 00-
JagaThb NpeaABapuUTCIIbHBIMU 3HAHUAMUN OCHOB MATEMAaTUYCCKOI'O aHajin3a, JIMHEIHOU anre6pm u O6BIK-
HOBCHHBIX TU(PEepeHIMaIbHBIX ypaBHEHUH. B cBor0 ouepenp yueOHas nucnuruinaa «OCHOBBI (DyHK-
[MOHAJILHOTO aHANN3a» MPEAOCTABIISET CTYJACHTAM TECOPETHYCCKHE 3HAHHS U MPAKTUYCCKUE HABBIKH,
HEOOXOJUMBIC JIUISI M3y4YCHUsT AUCIUIUIMH «MeToabl MateMatndeckon ¢u3ukn», «KBaHTOBas Mexa-
Huka» u «CraTuctuueckas (pu3mka», M3y4aeMbIX Ha TPEeTheM Kypce GU3HUecKOro GaKylIbTeTa.

3. TpynoémkocTh TUCHUILINHBI B 324€THBIX eIMHUIIAX C YKA3aHMEM KOJHYeCTBA aKa/JleMHU-
YeCKHX YaCOB, BbII€JEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4Yarierocs ¢ npenojaaBarejiemM
(1Mo BUIaM y4eOHbIX 3aHSATHII) 1 HA CAMOCTOSITEIbHYI0O padoTy.

. IIpome:xxyTouHasi aTTecTauus
Buap! yueOHbIX 3aHATHIA (B Yyacax) (B uacax)
KoHnTakTHas pabota oOydaommxcst |, o S oE Konraxrnas padora
& = E & 00yHarOIIUXCS C
C TIpernojaBaTeseM 8 & & =
O x 2 =2 MpETIoiaBaTeNieM
Cemectp & 28 < 8 % S \
o0beM o & B2 Z 25 = S o
s ) S 9 5 g SE = 2 o
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= SE | £5 | 38| 588 E | 5 | EE| 8
o E S = S It
3 S5 | £& g ¢ 5| 5| & | 2E| B
S 9 8—1 < ﬁ = X jos) & = Q)]
éh Q O o < 8 § g
g te) O l::[
1 2 3 4 5 6 7 8 9 10 11
3 144 32 32 56 18 4 2
4 144 32 32 56 18 4
Hroro 288 64 64 112 36 8 4
Bcero 288 yacos / 8 3a4€THEIX €IMHMII, U3 HUX:
- KOHTaKTHasi paboTta 140 yacoB
Kommnereniu OITK-1

[IpenoaBanye TUCHMILIMHBI NpPEAyCMaTpUBAET Cleayole (OopMbl OpraHu3alul y4eOHOro
nporecca: JIEKIUH, IPaKTUYEeCKUE 3aHATUS, CAMOCTOSATENIbHAS paboTa CTy/IeHTa U €€ KOHTPOJIb IIpe-
[IOAABaTENSAMU C IIOMOLIBIO 3aJaHUN, KOHCYIbTAllUH, JK3aMEH.

[IporpamMMoN AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIHNE BUABI KOHTPOJIA:

- TEKYILUHA KOHTPOJIb YCIIEBAEMOCTH: 3aJaHus Ul CAMOCTOSTENILHOIO PELIEHNUS;

- IPOMEXKYTOYHAs aTTECTAlUs: dK3aMEH.

OOw1ast TpyA0eMKOCTh pabouel MporpaMMbl JUCHUIUIMHBI COCTaBIAET 8 3a4eTHBIX €IMHMUII.

3aHATH JIEKIIHOHHOTO THIA — 64 Jaca;

MpaKTUYeCcKue 3aHsITus — 64 yaca,

camocTosITeNbHas paboTa 00yJarolIerocs B TECYEHUE CEMeCTpa, He BKIFoUasi MEPUOJ cec-
cnu — 112 4gacos;

MIPOMEIKYTOUHAs aTTecTanus (OAroTOBKa K ¢laue dK3aMeHa, KOHCY/IbTAIliU M 9K3aMEH)
— 48 qacos.

OO6BEM KOHTAaKTHON pabOThl 00YyUaIOIIErocs C MpernoAaBaTesieM (3aHATHs JEKIIMOHHOTO THIIA,
MPAKTUYECKHE 3aHSTUS, KOHCYIbTAINH, SK3aMeH) cocTapisieT 140 yacos.



4. CopepxxaHue TUCHHMILVINHBI, CTPYKTYPHPOBAaHHOE N0 TeMaM (pa3aejiaM) ¢ yKa3aHHeM OT-
BEJIEHHOI0 HA HUX KOJIMYECTBA AaKaJeMHYEeCKUX YaCOB U BUA0B YUeOHbIX 3aHATHH.

OO0mast Tpy10€MKOCTh TUCHIUTUTHHBI COCTABISCT 8 3a4€THRIX eIuHUI], 288 akaeMHUECKUX 9acOoB.

Tpernii cemecTp

Bunsbi yueoHoii padoThl, BKJII0Yasi CAMOCTOSITEIb-
HYI0 pa0oTy CTyIeHTOB U TPYAOEMKOCTH (B Yacax)

Koncyasn- | IIpome:xy-
AynutopHbie Taluu TO4YHasI

Cam.
4achl Cawm. pabota nepeadK- | aTrecTa-

Ta B
BO BpeMsA pa60 a4 BO 3aMCHOM s

IIpax- BpeMsl
3aHATUH (HE P (4acoB) (B yacax)
Bcero THYC- MIPOMEXKY
Jlex- BKJIIOYas "
I CKHC Heprox TOYHOU
3aHs- p aTTecTanm

THS ceccuu -

Ne Paznen
n/n JTHUCIHUIIIUHBI

Henens cemectpa

1 2 3 4 5 6 7 8 9 10

1 | Paawl dypse: 1-5 37 10 10 17
Pasnoxxenne 2m-
MEPUOJUUECKUX
(GYHKIMIA B psij
Dypse.
Pasnoxxenune
TOJIBKO TI0 CHHYCaM
WJIH TOJIBKO TIO
KOCHHYCaM.
Paznoxenue B psn
Oypbe GpyHKLHIT C
MIPOU3BOJIBHBIM
MEPUOJIOM.
Kommuiekchas
dopmMma psia
®ypbe. PaBeHCTBO
JIsamyHosa.
CymmupoBaHue
YHCIIOBBIX PSIOB C
MOMOIIBIO
paBeHCTBa
JIsamyHoBa.

2 | IlpeoGpa3zoBanue 6-9 30 8 8 14
®dypoe: [Ipeacras-
neHne QyHKINH e€
HHTETPAJIOM
®ypre. Paznoxe-
HHE HA MOIyNpsi-
MOH.
[IpeobpaszoBanue
®Dypbe U ero
oO1re cBOMCTBa:
caBur 1o ¢ase,
CJIBUT TIO
apryMeHTy,
POMU3BOAHAS OT




peoOpazoBaHUs
®dypbe u
npeoOpazoBaHue
®Dypbe oT
MIPOU3BOTHOM.
Haxoxnenue
npeoOpazoBaHUs
®Dypbe KOHKPETHBIX
¢ynxmmii. CBEpTKa.
Dopmyna
IlyaccoHa.

IIpeoGpa3zoBanue
Jlaniaca:
Opurunainsl u
n300paKeHusl,
oTIpesieTIcHIe
npeoOpazoBaHUs
Jlannaca.
Haxoxnenue
mpeoOpazoBaHUs
Jlanmaca
KOHKPETHBIX
(GyHKITHIA.
Teopemsl og006Mst
Y CMEIICHUS,

nmud hepeHnrpoBaH
ue u
WHTETPUPOBAHNE
M300pakeHu i 1
OpHUTHHAJIOB.
Pemienue
HAYaJIbHBIX 33/1a4
JUTST
OOBIKHOBEHHBIX
T pepeHInaIbHBI
X YpaBHEHUH ¢
MTOMOTIIBIO
npeoOpa3oBaHuUs
Jlannaca.
3anazapIBaHuE U
CBEpPTKA
OpUTHHAJIOB.
Teopema bopens u
dhopmyia
Jroamernsi.

10-12

23

11

0000ménHbIC
bynkuum:
OcHOBHEBIE
00001IIeHHEIE
byHKIUH.
CX0oaMMOCTh
00001IEHHBIX
byHKUU.
Huddepenunposan
rie 0000IIIEHHBIX
byHKLM.

13-16

30

14




IIpumenenue
TEOPEMBI O
(dyHIaMEHTATLHOM
pelIeHun
OOBIKHOBEHHOTO
i depeHIHaTLEHO
ro omneparopa.
YMHOXEHUE
0000IIIEHHBIX
¢byHKUMit HA
OCCKOHEYHO

nmud dhepeHnrpyem
ble. JIunelinas u
HEJIMHEWHAs
3aMEHbI
TIEPEMEHHBIX B
0000IEHHBIX
GyHKIMAX.
Caéptka
0000IIEHHBIX
byHKIU.
0O0600mEHHBIC
GyHKIIIH
MEJICHHOT'O POCTa
1 ipeoOpa3oBaHme
@Dypbe OT HUX.

5. | CamocrosiTenbHas 18 18
paboTa B mepuo
MOJTrOTOBKH K
MPOMEKYTOUHOMN
aTTecTalluu
6. | Ox3ameH 6 4 2
Bcero 144 32 32 56 18 4 2
YeTBEpTHIN CEMeCTP
Buabl yueOHo# padoThl, BKIKYAsA CAMOCTOATE/Ib-
HYI0 pa00Ty CTYIEeHTOB U TPYA0EMKOCTH (B Yacax)
®
2.
5 Koncyan- | Ilpomesxy-
TAUUH TOYHAs
No Paszea s AyautopHbie Cant. Iy
© qachl Cam. pabora nepeadK- | aTrecra-
n/m AUCIHUIIIMHBI ® pabota Bo
5 BO BpeMs 3aMeHOM nus
] [Ipak- o BpeMsi
> 3aHATHH (HE (uacoB) (B yacax)
= Beero THYe- POMEKY
= Jlek- BKJIIOYast o
1 CKHe eDHO TOYHOU
3aHsI- proa arTecTalu
— ceccuu .
1 2 3 4 5 6 7 8 9 10
1 | leomeTpus 1-5 37 10 10 17
MPOCTPAHCTB €O
CKAJAPHBIM
NMpou3BeeHNeM:
Jluneiinsie
MIPOCTPAHCTBA.




HopMmupoBanHsie
JIMHEHHBIE
MIPOCTPAHCTBA.
JleGeroBckue
(yHKIIOHATbHEIE
IPOCTPAHCTBA.
JIuneiinbie
MIPOCTPAHCTBA CO
CKaJIPHbIM
MIPOU3BEICHUEM.
HepasenctBo
Komm —
ByHsiKOBCKOTO B
MIPOCTPAHCTBE CO
CKaJIIPHbIM
IPOU3BEICHUEM.
Hopwma,
MOPOXKACHHAS
CKaJSPHBIM
MIPOU3BEICHUEM.
I'unebepToBo
MIPOCTPAHCTBO.
Yron mexnay
BEKTOPAMHU.
OpTOroHaJIbHOCTH
BeKTOpOB. IIponecc
OpPTOTOHATTU3ALUH
I'pama — IIImunara.
I'uns6epToB Oasuc.
Psag @ypee
3JIeMEHTa
THIIEOEPTOBA
MPOCTPAHCTBA.
Kputepuit
TTOJTHOTBI
OPTOHOPMHPOBAHH
Ol CUCTEMBI B
cemnapaberbHOM
THIIEOEPTOBOM
MIPOCTPAHCTBE.
Tpuronomerpruueck
as cuctema
(GYHKIMI KaK
IIPUMED MOJHON
OPTOTOHAJILHOM
CHCTEMBI.

OpTroronajbHble
MHOTO4JIeHbI:
OpToronanbHble
MHOTOYJICHBI KaK
pe3ynbraT
OpTOTOHAITU3AIHN
M0CJIE0BATENBEHOC
TH MOHOMOB.
OO6mue cBocTBa
OpPTOTOHAIILHBIX

6-9

30

14




MHOTOYJICHOB.
CgoiicTBa HyJCH
OPTOTOHAIILHBIX
MHOTOYJICHOB.
Knaccuueckue
OpPTOTOHATIFHBIE
MHOTOUICHBI M UX
cBoiicTBa (0e3
JTIOKa3aTelIbCTBA).
MHorouneHsl
Jlexanpa:
TIPON3BOISIIAS
GbyHKIHA,
PEKYypPECHTHBIC
COOTHOIIIEHWS,
nddepeHnnaITEHO
€ ypaBHEHHE,
COOTHOIIICHUS
OpPTOTOHAILHOCTH,
¢dopmyna Ponpura.
Pasnoxenue
(GYHKIHIA B PSIIBI
0 MHOTOYJIEHAM
Jlexanpa.
MynbTHIOIBEHOE
pas3ioxeHne
KYJIOHOBa
MOTEHIIMAIIA.

OrpaHu4eHHbIE
onepaTropsl B
TUJIb0EPTOBBIX
MPOCTPAHCTBAX:
Jluneiinbie
OTIEPATOPHI, UX
oO111e cBOICTBA.
HermpepriBHble 1
OTrpaHHYCHHbBIE
oneparopsl. Hopma
ormeparopa.
CX0auMOCTb
OIIepaTOpOB.
OG6patHbIi
onepatop. Teopema
Heiitmana. Criektp
oreparopa.
Pe3onbBenTa.
[Ipocreiimue
CBOICTBA CIIEKTpa.
Jluneiinsie
(yHKIIHOHAITBI.
ConpspxénHoe
MIPOCTPAHCTBO.
Teopema Pucca.
Bpa-BekTOpH! 1
KET-BEKTOPHI.
Oneparop,

10-13

30

14

10




CONPSDKEHHBIN
OTPaHUYCHHOMY.
OrpaHuyeHHbIe
CaMOCOIPSKEHHBIE
OIEPATOPBL.
KomnakTHeie
OIepaTopBHl.

HNurerpajbHbie
YPaBHEHHUS:
MHuTerpanbHbie
ypaBHEHUS
®pearonbma u
BousbTeppa u
MIpUMEpHI 337a4, K
HUM TPUBOSIINX.
MHTerpanbHbiit
orepaTop
I'uns6epra —
MImuara. Pemenue
YpaBHEHUII C
BBIPOXKJICHHBIM
SIIPOM.
AnpTepHaTHBa
®penroynpma.
YpaBHeHuUs €
MaJbIM
napameTpoM. Psg
Helimana. Meton
MOCJIETOBATENbHBIX
MIPHOIKEHUH.
NHTerpanbpHele
YPaBHEHUS C
CUMMETPUYHBIMU
sanpamu. Teopema
I'une6epta —
Imuara mis
UHTErpajibHbIX
OTIepaTOpPOB.
Paznoxenue
peLieHus
MHTETPaIbHOTO
ypaBHEHUS 10
CcOOCTBEHHBIM
GYHKIUSM sipa.

14-16

23

11

CamocrosTenbpHast
paboTa B mepuosa
MOJTOTOBKH K
IIPOMEKYTOUHOMN
aTTecTanuu

18

18

DK3aMeH

o

Bcero

144

32

32

56

18
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IIporpamMa u ocHOBHOe coep:kaHue Jekuuii (64 yaca)

Tpernii cemectp (32 yaca)

§1. Psaab1 @ypoe (10 yacoB)

ITonsatue psana @ypwe -nepuoanyeckoil GyHKIHU U 337a4a O Pa3I0KEHUH IEPUOANYECKON (QYHKLINU B
psan @ypwe. Pag Oypbe GyHKINN ¢ TPOU3BOIBHBIM MEPUOIOM. Pa3nokeHus: TOIBKO MO CHHYCaM HITH
TOJBKO 10 KocuHycaM. Jlemma Pumana — JleGera. Snpo Iupuxie. Teopema o npenctaBumMoctu GpyHK-
IIUH B TOUYKE CBOUM psiioM Pypbe. Paznoxenue Gpynkiun B psan Oypre v NpuMEHEHHE MOTYYUBIIETOCS
psana dypse K CyMMHPOBAHUIO YUCIIOBOro psaga. KomruiekcHas gopma psaga @ypee. Teopemsl o aud-
(bepeHIpoBaHUN U UHTETPUPOBaHUU psAaoB Dypre. 3aaua 0 HAMITYUIIEeM MPUOIMKEHUH, TEOpeMa O
HawlyylleM OpUOIMKEHUN U HepaBeHCTBO beccens i TpPUrOHOMETpPUUYECKUX PsiioB. PaBHOMepHas
cxonuMocTs psioB Dypne. CymmupoBanue psagoB Oypre o merony Yezapo — Deiiepa. SAsnenue ['ubd-
6ca. Teopema o0 mIagKocT QyHKIMHM U CKOpOCTU cxoaumocTu e€ psaga Dypee. PaBencrso JlsanyHosa,
00001ménHoe paBeHcTBO JIsimyHOBa 1 paBeHCTBO JIsimyHOBa B KOMIIIeKCHOH (hopme. [Ipumenenue psiios
@dypbe K HaXO0XKJIEHUIO (PYHKIUHU, TAPMOHUYECKON B Kpyre, o €€ 3HaYyeHHUsM Ha rpaHuue. Teopembl
Beiiepmrpacca o paBHOMEpHOM NPHUOIMKEHIH TPUTOHOMETPHUECKUMHE U areOpanyecKuMHA MHOTOUJIe-
HaMH.

§2. IIpeoGpa3zoBanue ®ypne (8 yacos)

Wuterpan @ypre kak npeaensHas ¢popma psga Oypwe. Teopema o mpeacTaBUMOCTH PYHKIIUU B TOUKE
cBouM uHTerpaioM Pypse. [Ipencrasnenue Gpynkuun uarerpaiom dypbe Ha noaynpsamoil. [Ipsmoe u
o0paTHOE CHHYC- M KOCHHYC-TIpeoOpa3zoBanust Oypre. Beruucienne cuHyc- U KOCHHYC-TIpeoOpa3oBa-
Hus @ypbe Qpynkuuu. [IpencraBnenue GpyHkuuu ee unterpaioM Pypbe U BBIUUCIECHUE UHTErPAIoOB
Jlarutaca. KomrmuiekcHast gpopma unterpana @ypoe. [IpeoOpasoBanue @ypoe u popmyna obpamieHus.
Beruucnenue npsimoro u oopatHoro rnpeodpazoanus @ypbe oT GyHKUMU. beicTpo yObIBaromue GpyHk-
UM OIIpeJieNIeHue, TIPUMEPBI U OCHOBHBIE cBOMCTBa. [IpeoOpazoBanmne Dypre OBICTPO YOBIBAIOLIMX
¢byHKUUI: onpesereHrne U OCHOBHBIE cBoiicTBa. PaBeHcTBO IlapceBaisa. CBEpTKa OBICTPO YOBIBAIOIIHUX
¢bynkuuii: onpenenenue u coiictea. @opmymna [lyaccona. Teopema KorenpaukoBa — lllenHona u ee
IIpUMEHEeHHE B Teopuu LudpoBoil nepenaun nudopmanuu. Ipumenenne npeodpazoBanust Pypbe K pe-
LIEHUIO YPaBHEHUSI TEIJIONPOBOJHOCTH.

§3. IIpeodpa3zoBanue Jlanmnaca (6 yacoB)

OpuruHaibl U U300pakeHus. AHATUTUYHOCTh N300pakeHus. JInneiHocTh npeobpazoBanus Jlamaca.
®opmyna odpamenus. Teopema nmonodus. Cmemenue nzodbpaxenus. [Ipeodpasosanue Jlamiaca npo-
M3BOJAHBIX U HHTerpasnoB. [uddepeHunpopanue u MHTErpupoBaHue uzodpaxenuil. [lpumenenue mpe-
oOpa3zoBanus Jlamnaca K pelIeHUI0 HadallbHbIX 33/1a4 JUIsl OOBIKHOBEHHBIX AU PEepeHInanbHbIX ypaB-
HeHMi. 3ana3piBaHue opuruHaia. CeépTka opuruHanos. Teopema bopens 06 yMHOKeHUHN H300paxe-
Hui. Popmyna roamens.

§4. O6061enHbIe PyHKIIUM (8 YaCOB)

ITpocTpaHcTBa OCHOBHBIX U 00001eHHBIX (QyHKIMHA. [Ipumepbl 0000MEHHBIX (GYHKIMN: PErynspHbIe
0000mEnnble PpyHkunn. @opmynsl Coxornkoro. CxoaumMocTb 0000IIEHHBIX (QYHKIIHI: HABOJISALINE CO-
obpaxxeHus U orpeienenue. Jlenprao0pasHble mociaeroBaTeabHOCTU. Teopema o npejese AeabTaoopas-
HBIX MOCJIeIoBaTeNbHOCTEN. [IITOTHOCTD Tema, Bca Macca KOTOPOTO COCPENOTOUEHA B OTHOM ToUke. JIn-
HeifHasg 3aMeHa epeMeHHOI B 0000IEHHON (PYHKIMHU: HABOJAIINE COOOpaXeHUs, ONpeesieHHe, Bbl-
YUCJICHUE BBIPAKCHHUH. YMHOXKEHUE 0000IIEeHHBIX (YHKIHMK Ha OecKOoHeuHO audQepeHupyemMsble:
HaBOJAIINE COOOpaXEHNUs, ONPEeTICHNE, BHIYUCICHNE BhIpaKeHNH. HEBO3ZMOXKHOCTh YMHOXKEHUS TPO-
M3BOJIBHBIX 00001meHHbIX GyHKIMM. HemnHeliHas 3aMeHa nepeMeHHON B OJHOMEpPHOM JenbTa-(yHK-
mun. JuddepenunpoBanne 0000MEHHBIX (YHKIUI: HaBOAALIME COOOpa)KEHHs, ONpe/eieHue, Mpu-
Mepbl. [lnoTHOCTE 3apsia snexkTpudeckoro aumnods. Teopema o CBsI3M KilacCHUECKOM M 0000IIEHHOM
MIPOU3BOJIHBIX JUI KyCOUHO-TJIAAKONW (yHKUMHU. Beruucnenue GyHIaMEHTANIbHOTO peleHus TpEXMep-
Horo omnepatopa Jlammaca. CBepTka 0000MIEHHBIX (DYHKIINI: HABOAIINE COOOpPaKEHHS, OTIPEICTICHUE,
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CBOICTBa, MPUMEpPHI BeIYHCICHU. TeopeMa 0 QyHIaMEHTaIbHOM PEIICHUU JHHEHHOTO OOBIKHOBEH-
Horo muddepeHmanpHOro oneparopa. Pemenue nuddepeHnumanbHbIX YpaBHEHUH B MPOCTPAHCTBE
0000ImIEHHBIX (DYHKIMN: KaK peIIaloT HEOJHOPOIHbBIE yPaBHEHHUS, KaK PEIIAlOT OJTHOPOIHBIC U KaK Y/10-
BJICTBOPSIOT TPaHUYHBIM ycioBusM. [IpocTeiimuii BapuanT Teopembl BioxkeHust Cobosesa. [Ipoctpan-
CTBO 0000MIEHHBIX (QYHKITUI MesieHHOTo pocTa. [IpeobpazoBanne @ypbe 0000IIEHHBIX (GYHKITHA MEI-
JICHHOTO POCTA: HaBOJAIINE COOOpaKEHUS, OTIPEJICIICHNE, CBOMCTBA, IIPUMEPHI BEIYUCIICHHSL.

YerBépThIii cemecTp (32 yaca)

§5. 'eomeTpHsi NPOCTPAHCTB €O CKAJSIPHBIM npou3BeaeHueM (10 gacos)

JInHelHbIE TPOCTPAHCTBA: ONPEACIICHUE, JIMHEHHAs 3aBUCUMOCTh BEKTOPOB, Pa3MEPHOCTD MPOCTPAH-
CTBa, OAIPOCTPAHCTBO. IIprMepsI TMHENHBIX IPOCTPAHCTB U NOANPOCTpaHCTB. HOopMupoBaHHbIE J1H-
HEWHBIE IPOCTPAHCTBA: OIIPEACICHUE HOPMBI, OTKPBITHIE U 3aMKHYTbIE MHOXKECTBA, CXOAMMOCTb I10CJIE-
JI0BaTEJIbHOCTH, 3aMbIKaHUE MHOXECTBA, (PyHIAAMEHTaJIbHAs II0CIEI0BATEIbHOCTD, [TOJHOTA U Cenapa-
0enpHOCTH IpocTpancTBa. Ilpumep HezaMKHyTOTO NoAIpocTpancTBa. Jleberopckue GyHKIMOHATBHBIE
IIPOCTPAHCTBA: ONPEIECIICHNE U UHTETpalIbHbIe HepaBeHCTBa [ énbrepa 1 Munkosckoro. IlonHoTa u ce-
napabesb- HOCTh JI€0ETOBCKUX MPOCTPAHCTB, IUIOTHOCTh MHOKECTBA IIAAKUX (DYyHKIHIA B HUX (6€3 10-
Ka3arenbcTBa). JIMHelHble IPOCTPaHCTBA CO CKAISIPHBIM NPOU3BEICHHEM (E€BKIUA0BBI U YHUTApHBIE):
onpeneneHue u npumepsl. HepasenctBo Komm — ByHSKOBCKOTO B IPOCTPAHCTBE CO CKAISPHBIM IIPO-
u3BeneHneM. Hopma, nopoxxnéHHas CKaasipHbIM pou3BeaeHEM. HenmpepbIBHOCTD CKaIspHOTO MIPOU3-
BEJICHUS 110 NEepBOMY aprymeHTy. PaBeHcTBO mapaienorpamma. ['mib0epToBO HMpOCTPAaHCTBO. YTOI
Mexny BekTopamu. OpToroHaabHOCTh BEKTOpOB. IIponecc oproronanuzannu ['pama — IImuara. Op-
TOTOHAJIbHOE MPOEKTUPOBAHUE. 3a/1a4a O HAWIy4dlleM NPUOIMKEHUN — MPOEKTUPOBAHUE HA KOHEYHO-
MepHble noanpocrpancTBa. HepaBenctBo beccens. Paznoxenue runbp0eproBa IpocTpaHCTBa B IPSIMYIO
cymmy noarnpocTtpancTs. ['unsbepToB 6a3uc. Teopema o cymiecTBoBaHMM THIIOEpTOBa Oa3uca B cemna-
palenbHOM ruiIbOEpTOBOM NIpocTpaHcTBe. Psan dypre 3nemeHTa ruinb0epToBa NpocTpaHcTBa. PaBeH-
ctBO [lapceBasisi. 3aMKHYTOCTh OPTOHOPMHUPOBAHHON cucTeMbl. Kputepuil osHOTh OpPTOHOPMHUPOBAH-
HOM cHCTeMBI B cernapadesibHOM I'MiIb0epTOBOM IPOCTpAaHCTBE. TpUroHOMeTpUYecKas cucreMa (QpyHK-
LU KaK MpUMep MOJIHON OpTOroHaIbHOM cucteMbl. Teopema Pucca — duiepa u reopema 06 ©30Mop-
¢du3me cenapabenbHbIX THIBOEPTOBBIX MPOCTPAHCTB.

§6. OpToroHanbHble MHOTO4JIeHbI (8 4acoB)

OpToroHanbHble MHOTOWIEHBI KaK Pe3yJbTaT OPTOrOHAIM3AIMH M1OCIEI0BAaTEIbHOCTH MOHOMOB. O0-
LI1€ CBOMCTBA OPTOTOHAIBHBIX MHOTOWIEHOB. CBOMCTBA HyJIEH OPTOrOHaJIbHBIX MHOro4aeHoB. Kiac-
CHUYECKHE OPTOTOHAIbHBIE MHOTOWIEHBI M KX CBOMCTBA (0€3 1oKa3aTenbcTBa). MHOTrousIeHb! JIeskaHpa:
npou3BoAdIas (PyHKIMS, PEKYPPEHTHbIE COOTHOIIEHUS, TU(PepeHIMaIbHOe YpaBHEHNE, COOTHOIIIE-
HUS OPTOrOHaIbHOCTH, popmyna Poapura. Paznoxxenue GpyHkuuii B psasl o MHorounaeHam Jlesxxanpa.
MynpTUIIONIBHOE PA3JIOkKEHHUE KyJIOHOBA NoTeHUuana. IlpumMenenne muorowenos Jlexannpa mpu pe-
meHuy AU epeHunanbHbIX YpaBHEHUH B YaCTHBIX IPOM3BOAHBIX. [1oJe ToueuHoro 3apsiia, noMenEn-
HOT'O BHYTPH IMOJION MPOBOJAIIEN Cephl.

Muorounensl Opmuta u Jlareppa: mpousBosiias GyHKIUs, PEKypPEHTHBIE COOTHOIEHUS, TuddepeH-
[IHAJIbHOE ypaBHEHHE, COOTHOLIEHHsI OPTOrOHAIbHOCTH, opMmyna Poapura. Paznoxenune ¢pyHkuuii B
psabl o MHOTOWIeHaMm Dpmuta u Jlareppa. @ynkiuu Opmura u Jlareppa.

§7. OrpannyeHHble ONEePaTOpPbl B TMJIbOEPTOBBIX MPOCTPAHCTBAX (8 4acoB)

Jlunelinble onepaTopsl, MX 00Iue cBoiicTBa. HenpepriBHbIE U OrpaHUueHHBIE onepaTopbl. HopMma ore-
patopa. CxoaumocTth omnepatopoB. OOpatHbiii onepatop. Teopema Helimana. Cniexktp omeparopa. Pe-
3ombBeHTa. [IpocTeiimue cBoiicTBa criekTpa. JInneitnsle pyHkunoHambl. ConpsiKEHHOE MPOCTPAHCTBO.
Teopema Pucca. bpa-BekTopsl U KeT-BeKTOpBI. Onieparop, CONpsKEHHBI OrPAHUYEHHOMY, €ro IIpo-
creimune cBoiictBa. IIpuMeHeHne conpspKEHHOTO onepaTopa Mpu HaxoKJIeHUU crnekTpa. OrpaHudeH-
HBIE CaMOCOMNPSKEHHBIE OIEPAaTOPBI: TEOPEMBI O CIIEKTPE, HOPME U MHBAPUAHTHOM IMOATIPOCTPAHCTBE.
KoMnakTHbIe onepaTopsl: ONPEAEICHHS U TPOCTENIINE CBOMCTBA. TeopeMa 0 TUCKPETHOCTH TOUEYHOTO
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CIEKTpa KOMITAKTHOTO oneparopa. KoMnakTHble caMOCONPSKEHHBIE ONIEPATOPBL: TEOPEMA O TOUEYHOM
cnektpe u TeopeMa ['mipbepra — IlImuara.

§8. UuTerpajbublie ypaBHeHus (6 4acoB)

Nurerpanbusie ypasHeHus @penronsma u Bosbreppa U mpumepsl 3a1a4, K HUM npuBogsamux. Mure-
rpaibHbIi oneparop ['mibbepra — IlIMuara u apyrue kiacchl HHTETpalbHBIX orepaTopoB. Pemienue
YPaBHEHUH C BBIPOKJIEHHBIM siApoM. AsibTepHaTtnBa @pearonbma. Y paBHEHUS C MAJIbIM [1apaMETPOM.
Psn Heiimana. Merton mocienoBaTeabHbIX TpHOIMKeHud. HTerpaibHbIe YpaBHEHUS C CHMMETPHY-
HeIMH siipaMu. Teopema ['muibOepra — IlIMuara 1uist MHTETpAIbHBIX ONEepaTopoB. Pasiioxkenue perie-
HUS UHTETPAIbHOTO YPaBHEHHUS 110 COOCTBEHHBIM (DYHKIUAM sipa.

IIporpamma npakTuyeckux 3aHsaTuii (64 yaca)

Tpetnii cemectp (32 vaca)
1 3anamue. — Paznoxenue -nepuoanyeckux ¢pyHkuuii B psag Oypoe. Pazinoxenne TOIbKO O CHHyCaM
WJIH TOJBKO MO KOCHHYCAM.
2 3anamue. — Paznoxxenue B psn @ypbe GyHKIHN ¢ MPOU3BOIBHBIM NeprooM. KomrekcHast popma
psana Oypoe.
3 3anamue. — Paznoxenue B pian Oypre pyHKIN 6€3 BEIUNCICHUS HHTETPATIOB.
4 3anamue. — PaBenctBo JlsamyHoBa. CyMMUpOBaHME YMCIOBBIX PSJIOB ¢ IOMOLIBIO psAioB Dypbe.
5 3anamue. — Pemenne nuddepeHnnanbHbIX YpaBHEHUH ¢ TOMOIIBIO psaaoB Dypbe.
6 3anamue. — Ilpeacrasnenue ¢pyHkiuu e€ nuterpaiom Oypoe. Paznoxkenre Ha MOTYIPSIMOK.
7 3ansamue. — OOuIMe cBoiicTBa peodpazoBaHus Dypbe: cABUT 1O (aze, CABUT M0 APIYMEHTY, IPOU3-
BOJIHas OT npeobpazoBanust Pypwe u npeodpazoBanue Pypbe 0T MPOU3BOIHOM.
8 3anamue. — Haxoxnenue npeodpazoanus Oypbe KOHKPETHBIX ()YHKITHHA.
9 3anamue. — Céptka. ®opmyna [lyaccona. [Ipumenenue npeodpazoBanus Oypbe K pelieHnIo ypas-
HeHus Jlamnaca B MOJyIIIIOCKOCTH.
10 3ansamue. — IlpeobOpazoBanue Jlamnaca: opuruHaasl U U300pakeHus. Teopemsbl Mogo0us U CMelie-
HUS, T PepeHIIMPOBaHNE U HHTETPUPOBAHUE H300paKEHUI U OPUTHHAIIOB.
11 3auamue. — PenieHne HaYanbHBIX 33724 U1 OOBIKHOBEHHBIX AU epeHIInanbHbIX YpaBHEHUH.
12 3anamue. — 3ana3npiBanue U cBEPTKa opuruHainoB. Teopema bopernst u popmyna droamens. Pemre-
HUE UHTETPAJIbHBIX YPAaBHECHHH.
13 s3ausmue. — OcHoBHBIE ¥ 00001I¢HHBIE PyHKIH. CXO0IUMOCTH 0000mEHHBIX QyHKIUH. udde-
peHLHpOBaHUE 000OIEHHBIX (QYHKIUI.
14 3auamue. — llpuMeHenune Teopemsl 0 QyHAaMEHTaIbHOM PEIIEHNH OOBIKHOBEHHOTO AU pepeHn-
aJIbHOTO OTlepaTopa M HaXxoxkJIeHHe (PyHJaMEHTAIbHOTO pelleHHs IByMepHOro onepartopa Jlamnaca
W/WIM omieparopa.
15 3anamue. — YMHoOxeHHe 0000EHHBIX (YHKIUI Ha 6eckoHeuHo auddepenunpyemsle. Jlnnelnas
Y HeJIMHENHAas 3aMEHbl IEPEMEHHBIX B 00001EHHBIX QYHKIMAX. CBEPTKA 000OMEHHBIX PYHKIIUM.
16 3anamue. — OG00mEHHBIE GYHKIINU MEJUIEHHOTO pocTa U npeoldpa3oBanue Oypbe OT HUX.

YerBépThiii cemecTp (32 yaca)
1 3anamue. — [lpocreiine cBONCTBA CXOAUMOCTH B TJILOEPTOBOM IMPOCTPAHCTBE: BCAKAS CXO 1A~
ACs IOCJIEIOBATEIbHOCTD (DyHIaMEHTalIbHA, OTPAaHUYEHA U UMEeT He OoJiee 0JHOTO Ipezesa; BCIKoe
KOHEYHOMEPHOE MOANPOCTPAHCTBO 3aMKHYTO. [lapanokcaibHble cBOHCTBA OECKOHEYHOMEPHBIX THJIb-
OepTOBBIX MPOCTPAHCTB: CYIIECTBOBAHNE HE3AMKHYTHIX MOJIIIPOCTPAHCTB U BO3MOXKHOCTh TOMECTHTh
OECKOHEYHO MHOTO MOMAapHO HelepeceKarouuxcs HapoB GUKCHUPOBAHHOTO pauyca B € AMHUYHBIH
miap.
2 3anamue. — [lonspu3aiMOHHBIE TOKAECTBA. BhIYnCIeHNE YTITIOB B THIIOEPTOBOM IPOCTPAHCTBE.
Brruncnenue cymMMbl BHYTPEHHHX YIUIOB IIPOM3BOJIBHOIO TpeyrosibHUKa. KpuBast Bunepa. PaBencTBo
napauiesorpaMma.
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3 3anamue. — Iponecc oproronanuszanuu I'pama — IlImuzara. IlonHble OpPTOHOPMUPOBAHHBIE CH-
CTEMBI, COCTOALINE U3 MHOIOWIECHOB, CTYIEHYAThIX ()YHKIUNA U TPUTOHOMETPUUYECKUX (QYHKLIUH.

4 3anamue. — Haxox1eHue OpTOTOHAIBHOTO JIOTIOJIHEHHSI K TOANPOCTpaHCTBY. I3oMOpdu3M rub-
OEpTOBBIX MPOCTPAHCTB.

5 3anamue. — OO1UE CBONCTBA OPTOTOHAIBHBIX MHOTOYJICHOB.

6 3anamue. — MHorowieHsl OpMHUTa: IPOU3BOIAILAS (PYHKIMS; BEIBOJ U MCIIOJIb30BaHUE PEKYPPEHT-
HBIX (POPMYII M COOTHOLICHUH OPTOrOHAJILHOCTH.

7 3anamue. — MHorowieHsl DpMUTA: BBIBOJ U MCIIOJb30BaHKE AU epeHnanbHOro ypaBHeHUS; pas-
noxeHue GyHKIUH B pSAABI 10 MHOTOWIEHAM DpPMUTA.

8 3anamue. — Muorounensl Jlareppa: npou3Bosiias GyHKINS; BEIBOJ U UCIIOIb30BaHUE PEKYPPEHT-
HBIX (HOPMYII, COOTHOIICHUH OPTOTOHAIBHOCTH U AU HEPSHIINATHLHOTO YPABHCHHUS, PAa3TI0KEHUE
GbyHKUIMH B psabl 0 MHOrouaeHaM Jlareppa.

9 3anamue. — Muorouens! Jlexanpa: npuMeHeHHEe TPOU3BOIsIIEH (GYHKINHU, PEKypPEHTHBIX (op-
MYJI U COOTHOIIEHUI OPTOrOHAIBHOCTH; Pa3loskeHHe PYHKIMHA B psibl 10 MHOrowieHaM Jlexanpa.
10 3anamue. — Jluneiinpie HyHKIIMOHAIIBI.

11 3anamue. — BplunciaeHre HOPMbI OIPaHUUYEHHOI'O OIIEpaToOpa U oreparopa, 00paTHOro K JaHHOMY.
12 3ansmue. — CriekTp ¥ pe30IbBEHTA OTPAHUYICHHOTO OIIepaTopa.

13 3anamue. — bpa-BeKTOpHI U KeT-BeKTOpbl. KOMIIaKTHBIE OIIEPaTOPBHI.

14 s3ausmue. — CBenenue nuddepeHmaibHbIX ypaBHEHUH K HHTETPAIBHBIM B Ha000poT. Pemenue
MHTETPAJIbHBIX YPABHEHUHN C BBIPOXKJCHHBIM SJPOM.

15 3anamue. — AnvrepHatuBa @pearonsma. [loBTOpHBIE si1pa U Pe30IbBEHTA HHTETPAITBHOTO YpaBHE-
HUS.

16 samamue. — CoOOCTBEHHBIC 3HAYCHHS W COOCTBEHHBIC (DYHKIIMM HHTETPAIBLHBIX YPABHEHUH C
CUMMETPUYHBIM sIpoM. PelieHne HeoAHOPOAHBIX YpaBHeHUN DpearosbMa ¢ CHMMETPUUHBIM SAPOM.

CamocrosiTeibHast pa6ora cryaentoB (112 yacos)

[Tepeuens 3ansaruii Ha CPC OObewM,
qac
[ToaroToBKa K MPAKTUICCKUM 3aHSATHSIM. 19
M3ydeHne TeopeTHuecKoro MaTeprana, He OCBEIIaeMOT0 Ha JICKITHIX 19
[TonroroBKa K KOHTPOJIBLHBIM paboTaM 19
IloaroroBka K ciaue 3aJ1aHuit 19
ITonroroBka K sK3aMEHY 36

5. IlepeyeHb y4yeOHOI JTUTEPATYPHI.

5.1. OcHoBHas JuTEpaTypa

1. Abameesa H. JI. OrpannueHHbI€ OnepaTopbl B THIILOEPTOBBIX TPOCTPAHCTBAX B IPUMEPAX U 3a]1a-
yax: Meton. mocobue. HoBocubupck: HI'Y, 2007.

2. Anekcannapos B. A. Panet @ypre: Meton. nocodue. HoBocubupck: HI'Y, 1996.

3. AnekcannpoB B. A. IIpeo6pazoBanue dypre: Yued. mocobue. Hoocubupck: HI'Y, 2002.

4. Anexcanapos B. A. [IpeobpazoBanue Jlamnaca: Yue6. mocobue. HoBocubupck: HI'Y, 1992.

5. Anekcannpos B. A. O606ménnbie pynkuuu: Yued. mocodbue. Hopocubupck: HI'Y, 2005.

6. Anexcannpos B. A. 'eomeTpus mpoCTpaHCTB CO CKAIIPHBIM ITpou3BeaeHneM: Metoz. nmocodue.
Hosocubupck: HI'Y, 1995.

7. Anexcannpos B. A. OrpanndeHHbIe OlepaTopsbl B THILOEPTOBBIX MPOCTpaHCTBaX: MeTo 1. mocodue.
Hoocubupck: HI'Y, 1996.

8. AnekcannpoB B. A. Oproronanbusie MHOTOWwIeHbl: Mertoa. yka3zanusi. Hosocubupck: HI'Y, 1993.
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9. Anexcannpos B. A., Konecuukos E. B. UHTerpansublie ypaBHeHus: Meton. ykasanus. HoBocu-
oupck: HI'Y, 1993.
10. HoxBurun U. B. 'uns0epToBo mpocTpaHcTBO B puMepax u 3agadax. Hosocubupek: HI'Y, 2012.

5.2. lonostHMTEILHAS JIUTEPATypa

11. benbxeesa P. K. Psaast @ypre B npumepax u 3aaadax. HoBocubupck: HI'Y, 2011.

12. benbxeesa P. K. IIpeoOpazoBanue @ypre B mpumMepax u 3aaadax. HoBocubupck: HI'Y, 2014.

13. benbxeesa P. K. O606ménnnie pynkuu B mpuMmepax u 3agadax. HoBocubupck: HI'Y, 2014.

14. Konmoecopos A. H., @omun C. B. DneMeHTbl Teopun QYHKIMN 1 PYHKITMOHAIBHOTO aHaln3a. M.:
Hayka, 1972.

15. Puxtmaiiep P. [Ipunnumnsl coBpemeHHOM MatemaTrudeckoit ¢pusuku. T. 1. M.: Mup, 1982.

6. IlepeyeHb y4eOHO-MeTOIMUYECKHX MATEPHAJIOB M0 CAMOCTOSITEJILHOM padoTe 00yualo-
M XCH.

CamocrosTenbHas pa60Ta CTYACHTOB IMOAACPIKUBACTCA CICAYHOIUMU y‘le6HHMI/I IMOCOOUSIMHU:

16. H. JI. AbameeBa, OrpaHMYeHHbIE ONEPATOPbI B TMIILOEPTOBBIX MPOCTPAHCTBAX B IpUMepax U 3a/a-
yax, HI'Y, 2007.

17. B. A. Anekcannpos, [Ipeo6pazoBanue @ypre, HI'Y, 2002.

18. B. A. AnekcannpoB, O606mmennsie pynkuuu, HI'Y, 2005.

19. B. A. Anekcanapos, OproronainbHbie MHOTOWwIeHBI, HI'Y, 1993,

20. B. A. AnekcanapoB, OrpaHiHueHHBIE ONIEPATOPHI B THIIOEPTOBBIX pocTpancTBax, HI'Y, 1996.
21. B. A. Anekcannpos, E. B. Konecaukos, Materpansabie ypaBaenus, HI'Y, 1993,

22. P. K. Benbxeesa, Psip1 @ypre B mpumepax u 3agadax, HI'Y, 2011.

23. P. K. benbxeesa, [IpeobpazoBanne @ypbe B npuMepax u 3agadax, HI'Y, 2014.

24. P. K. benpxeeBa, O0o0meHHbIe GyHKIIMHU B IprMepax ¥ 3anavax, HI'Y, 2014.

25. U. B. [lonsuruH, ['nip0epTOBO MPOCTPaHCTBO B MpUMepax u 3agadax, HI'Y, 2012.

7. IlepeyeHb pecypcoB HHGOPMALHOHHO-TeIeKOMMYHUKAIMOHHOM ceTn « AHTepHET», HE00-
XOIMMBIX /ISl OCBOEHUS! TMCHUTIIMHBI.

J11st OCBOCHUS TUCITUTUTMHBI UCTIONIB3YIOTCS CIIETYIOIINE PECYPCHI:
- 3JIEKTpOHHas nHpopMalMOHHO-00pa3oBarebHas cpeaa HI'Y (OMOC);
- 00pa3oBaTeNbHBIE MHTEPHET-TIOPTAIIBL;
- HH(OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHAs ceTh VIHTepHeT.
7.1 CoBpemeHHbIe NIpodeccHOHATbHBIE 0a3bl TAHHBIX
He ucnonb3yrores.

7.2. UudopmManimoHHbIe CTIPABOYHBIE CHCTEMbI

He ucnonb3yrores.
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8. IlepeyeHb HH(POPMALUOHHBIX TEXHOJIOTHI, HCMOJIb3YeMbIX PHU OCYLIECTBJIEHUH 00pa30-
BaTeJILHOIO Npouecca 1Mo JUCHHUILIHHE.

Jiis obecrieueHus peau3aliuy JUCIHUILTUHBI HCIIOIB3YeTCsl CTaHIAPTHRIM KOMIUIEKT IIPOrpaMM-
Horo obecrnieuenust (I10), Bxmrouarommii perynsspHo obHoBiasiemoe aurieH3noHHoe [0 Windows u
MS Office.

Hcnonp3oBaHue CHENMATH3UPOBAHHOTO TPOTPAMMHOTO OO0ECIICUYEHUsS U HM3Y4YCHUs JTUCIIH-
TUTHHBI He TpeOyeTcs.

9. MarepuajbHO-TEXHHYecKas 0a3a, He0OXoAMMAs /Il OCYIIECTBJIEHNS 00Pa30BaTEIbHOIO
npoirecca mo JUCHMIINHE.

Jlia peanuzaluny JUCUMILIMHBI UCIIOB3YIOTCS CIEIUAJIbHBIE IOMEIIECHNUS:

1. YyeOHble ayquTopuu sl IPOBEAECHUS 3aHATHH JEKIIMOHHOIO TUIIA, IPAKTHYECKUX 3aHATHH,
KYPCOBOTO IPOEKTUPOBAaHUS (BBIIOIHEHUS KYPCOBBIX paboT), IPYNIOBbIX U UHAUBUIYAJIbHBIX KOH-
CyJbTalUi, TEKYLIEro KOHTPOJISA, IPOMEXYTOYHON U UTOTOBOM aTTeCTaIUH.

2. TlometieHus 151 CaMOCTOATENBHON PabOThl 00YYaIOIIUXCSI.

VY4yeOHble ayIUTOPUM YKOMIUIEKTOBAHBI CIELUAIU3UPOBAHHOW MeOenbl0 M TEXHHYECKUMHU
CpeAcTBaMU O0YYEHUs, CIYKAIUMHE JUIS IPECTaBIeHUs yueOHOM nH(popManuu OONBIION ayAUTOPHH.

[TomenieHus 1151 CaMOCTOATENBHOM PaboThl 00yUarOIUXCs OCHAIIEHbI KOMITBIOTEPHOI TEXHUKOM
C BO3MOXXHOCTBIO MOAKIOUeHUs K cetu "HHTepHer" u olecnedeHueM JocTyna B 3JIEKTPOHHYIO
uH(popMalnoHHO-00pa3oBarenbHyto cpeay HI'Y.

MatepuanbHO-TEXHUYECKOE o0ecreueHrne 00pa30BaTENIbHOIO Ipoliecca MO AMCLUMILIMHE s
00yJaroImuxcs U3 YUCIIA JIUL C OFPaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbsI OCYIIECTBIISIETCS COITIACHO
«[lopsinky opraHu3zanMu M OCYULIECTBIIEHUS OOpa30BATEIbHOW AESATEIBLHOCTU MO 00pa30BaTEIbHBIM
IporpamMMmam Jyis MHBAJIUIOB U JIMI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370pOoBbsi B HoBocuOUpckom
roCy/1apCTBEHHOM YHUBEPCUTETE.

10. OueHouHble cpeacTBa A/ NPOBEAeHUs TEKYIero KOHTPOJIsS M MPOMEKYTOYHOI aTTecTa-
MU 10 JMCHUILIHHE.

10.1 ITopsinox npoBeJeHNs TEKYIIEr0o KOHTPOJISI H IPOMEKYTOYHOM aTTecTaliu 10
AUCHUILINHE

Texywyuit KoHmpo.ip
(1) B reuenune cemecTpa Kax/iblii CTyI€HT AOJKEH C/1aTh B yCTHOU popme Bee 3a1aun u3 3a1anuil. Kax-
710 3aJ1au€ COOTBETCTBYET MaKCUMaIbHOE KOJIMYECTBO OAJIIOB U CPOK, JI0 KOTOPOTO 3TU OAJIBI MOXKHO
MOJYYHTh. 3a KaXIyI0 3ajjauy, MOJHOCThIO CIAHHYIO B CPOK, CTY/IEHT IOJy4aeT OnpeenéHHOe KOIU-
yecTBO OaioB. 3a 3ajady, CJaHHYIO (MOJHOCTHIO MJIM YaCTUYHO) MOCIIE€ YCTAaHOBJIEHHOTO CPOKa, CTY-
JIEHT TOJIy4aeT HOJb OaJlIoB.
(2) B xoHIIE cemecTpa mpenoiaBaTesib OIEHUBAET padOTy KaKIOTO CTYJEHTA U3 CBOCH TPYIIIBI U J0-
6apnser emy oT 0 10 50 GayIOB B 3aBUCUMOCTH OT TOT'0, HACKOJIBKO aKTHBHO CTY/EHT peliai 3a1au y
JIOCKH, JIeJ1ajl IoMalllHye 3aJaHus U T. 1.
(3) CymMma 06amioB, HAYUCICHHBIX CTYACHTY B COOTBETCTBUU ¢ MyHKTamu (1) u (2) Ha3pIBaeTcs «Oain-
JamHu 3a paboty B cemecTpey. OHa cooOmIaeTcst BCeM CTYIEHTaM /10 POBEACHHS KOHCYNIbTAlluu, Mpe-
HIECTBYIOIIEH MPOMEXYTOUHOH aTTecTanuu (mpoxoasiield B popMe YCTHOTO 9K3aMEHa) U yUUThIBACTCS
IIPY BBICTaBJICHUU OIIEHKH 32 dK3aMeEH.
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Ilpomesicymounas ammecmayusn

OcBoeHME KOMIETEHIIMI OLIEHUBAETCS COIJIACHO IIKaje OIEHKU YPOBHS C(OPMHUPOBAHHOCTH
KomreTeHIH. [1o10KuTeNbHas OI[eHKa IO IUCIUILTHHE BBICTABIISIETCS B TOM CIy4ae, €CJi 3asBICHHAS
komrereHuss OIIK-1 cdopmupoBana He HIKE MOPOroBoro ypoBHS. BwiBog 00 ypoBHe
c(OPMHPOBAHHOCTH KOMITETCHIIUN PUHIUMAETCS MPETIOAaBaATEIIEM.
OxoHuaresnbHas OlleHKa paboThl CTYICHTa B TEUEHHE CeMecTpa MPOUCXOIUT Ha FKk3aMeHe. OH MpoBo-
JUTCS B KOHLIE CEMECTpa.
DK3aMeHaIMOHHBIN OUJIeT coaepkaT Tpu Borpoca. [lepBrlii Borpoc 0AMHAKOB BO BCeX OUIIETaX U BbI-
iUt Tak: «Crava 3a71a4 u3 3aaanuiiy. st orBera Ha 3TOT Bonpoc naércs He 6onee 30 munyT. Ecnu
CTYICHT HE CIpAaBISETCS C ATHUM 3a OTBEJACHHOE BPEMs, TO OH MOJIy4aeT OLEHKY «HEYIOBJIETBOPH-
TEIBHOY.
Ecnu crynent cnian Bce 3a1a4uu U3 331aHUM, TO, BRITSAHYB OWJIET, OH IIPOITyCcKaeT nepBblii Bonmpoc «Crava
3a7a4 U3 33/IaHUi» U MOJyyaeT OJMH Yac Ha MOATOTOBKY K JIBYM OCTaBIIMMCSI BOIpocaM Omiiera. ITo
TEOPETUYECKHE BOIMPOCHI (B YACTHOCTH, OHM HE COJIEp>KaT 3ajad) 1Mo Imporpamme Jiekuuii kypca «Oc-
HOBBI (DYHKITHOHAIBHOTO aHAJIN3a».
OTBeT Ha BTOPOI1 U TPETUI BOIIPOCHI OHIIETa OLIEHUBACTCS 110 MATHOAUILHON CUCTEME: «OTIMYHOY CTa-
BUTCS 32 TIOJHBIN M MPaBHIBHBIA OTBET KaK Ha BOMPOC OMIIETa, TaK M Ha COIYTCTBYIOIIME BOIPOCHI
MIpernoaBaTelis; «XOPOIIo» CTaBUTCS 3a MpaBUIbHbIE POPMYIHUPOBKH BCEX OINpPENEICHHUI 1 TEOPEM U3
JAHHOTO BONpOCa OmiieTa U 00bSICHEHNE OCHOBHBIX MJIEH JJOKAa3aTeIbCTBA (TIPU 3TOM JOMTyCKAETCS, YTO
JI0Ka3aTeNIbCTBO HE JOBEJCHO J0 KOHIIA); «yIOBICTBOPUTEIILHO» CTABUTCS 3a MPaBHIbHbBIE (DOPMYITH-
POBKH BCEX OIpPEIeNICHUI U TeopeM nu3 Omiera (MIpH 3TOM JOITYCKAETCsl, UTO O JI0KA3aTEIIbCTBE HE CKa-
3aHO HUYETO); «HEYAOBICTBOPUTEILHO» CTABUTCS 32 HE3HAHUE XOTh OJHON U3 TEOPEM UJIH XOTh OJHOTO
13 BaXXHBIX (T.€. MHOTOKPATHO UCIIOJIb3YEMBIX B KYPCE) OINPEACIICHUM.
Ecnu xoTs ObI 32 01MH U3 BONPOCOB OUIIETa MOJIyY€HA OLIEHKA «HEYAOBIETBOPUTEIHHOY», TO IK3aMEH
IpeKpalaeTcs, a CTyAeHT HIET Ha nepecaady. [1010xuTenbHbIe OLEHKH, TOJTYYEeHHBIE 32 OTBET Ha BTO-
pOii ¥ TpeTuii BOMPOCHl OuieTa, KOHBEPTUPYIOTCS B OaJLIbl CEAYIOMUM 00pa3oM: «oTinyHo» — 200
0amioB; «xopormro» — 100 6ayIoB, «yIOBICTBOPUTEIIHEHO» — HOJIb OAJIIOB.
OTBeTHB Ha BOIPOCHI OMIIETa, CTYIEHT JOJIKEeH o0ece10BaTh ¢ MpernojaBaTesieM Ha OJHY U3 TeM, He
BomeAmux B Omier. imeetcs BBUAY BBISICHUTD HACKOJIBKO CBOOOTHO CTY/IEHT BIIaJIeeT M3YYEHHBIM Ma-
TepuanoM. Peub uIET TONBKO 0 POPMYITHPOBKAX TEOPEM U OTNPEAETICHHSIX. B 9TOT MOMEHT JTI0Ka3aTeib-
CTBa TEOPEM yiKe He cripammBaioT. [1o pe3ynapTaTaM 3ToM Oece bl HIKaKUX OIIEHOK HE CTAaBUTCS U OaJlIbI
He HauuchsoTes. Ho /Ui Tex CTyAeHTOB, KTO He MOXKET MOJAJEPKUBATh Pa3roBOp B TakoM (opmare
9K3aMEH NPEeKpallaeTcs, a B BEIOMOCTb CTaBUTCS OLIEHKa «HEYOBJIETBOPUTEILHOY». B ciiyyae HeoOxo-
JUMOCTH TIPETIOIaBaTeb MOXKET 3aMEHHUTh JIOTIOJTHUTENBHBIN BOMPOC 3a7aueii.
[Tocne Toro, Kak CTyJIEeHT OTBETHJI Ha BCE BOIPOCHI OnjieTa u modeceioBal ¢ IpernoaaBaTeieM Ha TEMY,
HE BXOJSIIYIO B OMJIeT, Bce 3apaboTaHHbIE UM OaJTbl CyMMHUPYIOTCS (T.€. CKJIabIBAIOTCS Oaslibl 3a OT-
BETHI Ha BTOPOH M TPETHIA BONIPOCHI ¢ OayutaMu 3a paboTy B cemectpe). MiTorosas oreHka onpeaessiercs
CIIETYIOIIUM 00pa3oM: «OTIMYHO» — eclu cymMMma 0asnoB He MeHbIne 500; «XopoIo» — eciau cyMMa
6amoB ot 300 o 499; «ymOBIETBOPUTENHHO» — eciu cymMa 0amuioB ot 100 10 299; «HeynoBIeTBO-
pUTEIBHO» — eciau cymma 6amuioB menee 100.

CooTBeTCTBHE HHAUKATOPOB U PE3YJbTATOB OCBOCHHUS TUCIHMUITIIMHDBI

Tabmuua 10.1

Nuaukarop Pe3yabTaT 00y4eHUs 10 JMCUMUILINHE OueHovHbIE CPeACTBA
OIIK-1.1. [Tpume- | 3HaTh: 0a30BbIE ONPECICHHS U TEOPEMBI

HSET MaTeMatuye- | pa3zaenoB o psjaax dypbe, mpeodpa3oBaHUAX

CKul anmapart, Teo- | @ypbe u Jlannaca, 0600mEHHbIX QyHKIUAX, | Ompoc

pPETUYECKHE U METO- | OPTOrOHAJIBHBIX MHOTOYJICHAX, KonTponbhas pabora
JI0JIOTMYECKHE OC- | TMJIBOEPTOBBIX MPOCTPAHCTBAX U JIMHEWHBIX | DK3aMeH.

HOBBI MaTeMaTH4e- | OIEepaTopax B HUX, HHTErPAIbHBIX

CKUX JIMCHUUIUIMH YPaBHEHUSIX.
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JUTSL PEIICHUS TTPO-
(heccuoHaIbHBIX 3a-
nad B obnactu ¢u-
3UKH U CMEXHBIX C
Hell 00nacTx.

OIIK -1.2. Ucnomnb-
3yeT TEOPETUICCKHE
OCHOBBI 0a30BbIX
paszenoB MaTeMa-
TUYECKHUX U eCTe-
CTBCHHOHAYYHBIX
TUCIUILIAH TIPU Pe-
meHuu npodeccuo-
HaTBHBIX 33/1a4 B
obnacTu GU3MKU U
CMEXHBIX C HEH 00-
JACTSX.

YMeTh: pemaTh KOHKPETHBIE 3314 U3
yKa3aHHBIX BBIIIE PAa3/IEIIOB
(YHKIMOHATIBHOTO aHAJIH3A.

Onpoc
KonTponbHas padora
DK3aMeH.
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10.2 OnucaHue KpUTEPHEB M HIKAJ OIeHUBAHUSI HHIMKATOPOB A0CTHKEHHsI Pe3yJIbTaTOB 00y4e-
HHUS 0 JUCHHUIIHHE «OCHOBBI (PYHKIIMOHAJILHOTO AHAJIH32.
Taoauma 10.2

Kpure- YpOBEHb OCBOEHHS KOMIIETEHIIUHI
[Inanupyemsle pe3yb-
pun orie-
TaThl O0y4IEeHHUS
HUBaHUA . . .
— (moxkazarenu goctmxe- | He chopmupo- IToporosslit ba3zoBrlii ITponBHUHYTHIN
Y HUSI 33JaHHOTO YPOBHS BaH YPOBEHB YPOBEHb YPOBEHB
TaToOB
oByue OCBOEHHUS KOMIIETEH- (0 6ayoB) (3 6aya) (4 6aina) (5 6anmoB)
15051
HUS i)
1 2 3 4 5 6
YpoBeHs 3Ha- HemoHcTpu- YpoBeHb 3HaHUU YpoBeHb 3HaHUN
HUI HUXKE MU- pyet obiue COOTBETCTBYET MPO- | COOTBETCTBYET
HUMAJbHBIX 3HaHMs 0a30- | rpaMMme MOATo- nporpaMme Mo-
TpeGOBaHUIA. BBIX TIOHATUH | TOBKH IO Te- TOTOBKH IO Te-
Hosrora NmeroT MecTo o TeMamM/pa3- | Mam/paszenam auc- | Mam/paszernam
. rpyObIe Je7aM INCOU- | OHIUIMHBL Jlomyc- | AMCHMIUTHHEL
3HAaHUH OIlK1.1
OIINOKH. wmHbL. Jlo- KaeTcsl HeCKOIbKO CBoOozHO 1 apry-
ITyCKaeTCs HerpyOBIX/ MEHTHPOBAaHHO
3HAYUTEIbHOE | HECYIIECTBEHHBIX OTBEYAET Ha J10-
KOJINYECTBO ommbok. He oTBe- MIOJTHUTEIIbHBIE
HerpyOBIX YyaeT Ha JOMOJIHHU- BOIIPOCEHI.
OIITHOOK. TEJIbHBIC BOMPOCHL.
OtcyrctBue Mu- | Ilponemosn- IIponemoncrpupo- | IIponemoncrpu-
HUMAaJIbHBIX CTpHUPOBAHBI BaHbl BCC OCHOBHBIC POBaHbI BCC OC-
yMeHHﬁ. HYaCTUYHO OC- YMEHUA. Perensr HOBHBIC YMCHUL.
Hamane He ymeer pe- HOBHBIC yMe- | BCE OCHOBHBIE 3a7ja- | PemiensI Bce oc-
N OIIK 1.2 LIaTh CTAHAAPT- | HUsL. PemieHsl | HUS ¢ HErPyOBIMH HOBHBIE 3aJJaHUs
y HBIC 3aa4H. THUIIOBBIE 3a- OIIMOKaMH HJIH C B TIOJTHOM 00BEMeE
Hmerot Mecto naun. Jlomy- HeJI0YeTaMu. 6e3 HeJ04YETOB U
rpyOBIe IICHEI HETPY- OmMOOK.
OIINOKH. OBIC OIMOKH.

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI U MAaTepUAJIbl, He00X0IMMBbIe /IJIS OLlEHKH pe3yJIbTaTOB
00y4eHHs B TPEThEM CeMecTpe:

3aganue 1
Panbr @ypoe

1. Hapucyiite rpaduk u Haiigute psg @ypee cienyromeid GyHKIUY, MpeArnosiaras, 4To OHa UMeeT Ie-
puon 27 f(x) =1, ecmun —n/2 < x <mw/2u f(x) =0,ecmu /2 < x < 37/2.

2. Paznoxure B psag Dypbe 1o KocuHycaM (GyHKIHIO, 3aIaHHYI0 B HHTepBaie 0 < x < 1
dopmymoii f(x) = sin(x). Hapucyiite rpaduk CyMMBbI IOJIy4eHHOTO psina Pypbe.

3. Kak cnenyer nponomkuTh uHTerpupyemyro ¢yukiwo f: (0,7/2) = R no 2m-nepuoandeckoit
GbyHakuuu, 9T00b! psig Oypre NOCIeTHENR UMEN BU ).~ by sin(2k)?

4. Paznoxute pyukuumio f(x) = sin(mw x/2) B psa Oypbe Ha npomexytke [—1,1].

5. Paznoxure B psin @ypbe B KOMIUIEKCHON opMe 2T-MEPHOINIECKYI0 (PYHKIINIO, 3alaHHYIO B UH-
TepBaye —1 < x < 1 popmyrnoit f(x) = e *.

6. ITycts S(x)obo3Hauaer cymmy psiia Pypbe, MOMYyYSHHOTO B TIPEIbLAYIICH 3a/1a4e,
BBIYKMCIIEHHYIO B Touke X. Haiimure S(). OTBeT 00OCHYyiiTE.

7. Tpencrasbte Qpynxuuio [n(1 — 2acos(x) + a?) B Buje KOMIUIEKCHOTO, a 3aTeM B BHU/IE BEIECTBEH-
Horo psga dypee. 31ech a BeMeCTBEHHBIN ITapaMeTp Takoi, uro|a| < 1.

8. Hanmmure paBenctso Jlsnynosa s pyukuuu f(x) = cos(ax), x € [—m, m].
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9. IycTh KycouHo-rIaaKas GyHKIMS f HermpepblBHA B poMexyTke [0, 7r]. JIoKakuTe, 4To TIpH BbI-
m 2 T 2
nomaerun yeosus [ [f (x)]* dx = 0 umeer mecto mepasenctso [ [f (x)]* dx <

s
Jo [f'()]? dx, naspiBaemoe nepasencteom Creksioa. OObsicHuTE TIOYEMy HepaBeHCTBO CTeK-

JIOBa IpEBpaIaeTcs B PaBEHCTBO JIMIIb [ist QyHkiwmid Buaa [ (x) = Acosx, rae A — npous-
BOJIbHOE BEIIECTBEHHOE YHUCIIO.

3ananue 2
IIpeodpa3oBanne Dypobe

10. Jlokasmure, 4TO UHTErpa [ > cos(my/2) cos(yx)dy pasen (1/2)cosx, eciu |x| < /2 u pasen 0,

0 1-y?2
ecmu|x| > /2.

11. Tycerb f (x) = x,ecmn 0 < x < 1w f(x) = 0, eciu x > 1. [pencraspre 9Ty QYHKIUIO HHTE-
rpanom Oypre, MPOAOIHKUB € YETHBIM 00pa3oM Ha uHTepBai (—o,0).

12. TlpexncraBbre HHTErpasioM Oypbe QyHKIHIO U3 MPEABIIYIICH 3a/1a4H, TPOJIOJIKUB & HEyerT-

HBIM 00pa3oM Ha uHTepBai (—o,0).

13. ITycts f: R — C u e€ nepBas mpon3BOAHAs HETIPEPBHIBHBI U a0COMOTHO UHTErpupyemsl Ha R. Jlo-

Ka)KHTE, PABEHCTBO % (y) = (y)f (%) (y) T.e. mokaxwure, 4TO IMpeoOpa3OBaHKE

Dyphe MepeBOUT (C TOYHOCTHIO JI0 YUCIIOBOTO MHOXKUTEIIS) ornepanuio nuddepeHupo- BaHus
B OIIEPALIMI0 YMHOKEHHSI Ha HE3aBUCUMYIO ITEPEMEHHYIO.

14. Iyctef(x) = x2, ecmu |x| <1 u f(x) =0, ecnmu x > 1. Haiinute npsmoe u oOpaTHOe
npeoOpazoBanusa Oypbe 3T0N PyHKIIHH.

15. Haiizure npsiMoe 1 oGpaTHOe npeobpasosanus Oypbe Gpyukunn f(x) = e /2% e g —
IIPOM3BOJILHOE BEIIECTBEHHOE YHCIIO.

16. Boramciure céprky e ¥l x e 1¥l,

17. C nomosto popmyisl [TyaccoHa qoKaKUTE CleayrolIee COOTHOIICHUE, HA3bIBAEMOE
6- opmyIioii U Urparolee BAKHYIO POJIb B TECOPUHU DIUTMIITUICCKUX (DYHKIHI U TEOpUU

) T 2.2 o
TennonpoBOIHOCTH Y e oo €~ = \/;Z?f:_oo e~ "/t 3nech t > 0 — BelIECTBEHHBIH

apamerp.
18. PaccmoTpuM OBICTPO YOBIBAIOIIYO (GYHKIHNIO @ (X )BEIIECTBEHHOM TIEPEMEHHON X U eé
npeodpazoBanue Oypwe P (p), KOTOPOE, Kak BbI 3HACTE, TOKE OBICTPO YOBIBACT C POCTOM MOTYJISI
p. Bynem cuurars, uro pyHkiwn @ (x)u P (p)uMeroT 0qHHAKOBYIO L,-HOpMY; Gosiee Toro, Oy-
too 2 teo 2
JIEM CUHTaTh, YTO OHA PaBHA CIUHUIIC, T.C. IOMYCTUM, YTO f_oo lp()|“dx = |__ 1Yv@)|“dp =
1. B TakoM ciydae Mbl BripaBe cunTath Gynkmun |@(x)?| u | (p)?| miotHocTaMu pacripene-
JIeHHsI BEPOSITHOCTEH CIIy4ailHbIX BEIUYMH X U pP. B Kypce KBaHTOBOW MeXaHHKH OyaeT MoKa-

3aHO, 4TO 3TH CITy4yaliHble BEIUNYUHBL, B CBOKO OYEPE/ib, MOXKHO HHTEPIIPETUPOBATD, KaK KO-
OPIMHATY U UMITYJIBC «OTHOMEPHOW» KBAHTOBOW YaCTHIIBI.

Unterpansl x, = f::x lo(x)|%dx u py = fjozo p [Y(p)|?dp umeror cmbicn cpemHux
3HAYEHHH CITYYalHBIX BETMYKMH X U PIIPH 33IaHHBIX UX PACTIPEICIICHUSIX, a CTENeHb «pa3bpoca»
ITUX BEJIMYHMH OKOJIO UX CPEHUX 3HAYCHUH XapaKTePU3YIOT X CPEIHEKBAAPATHUECKUE OTKIIO-
HeHUs — mnonoxuTensHble uncna o(@) n o(YP), ompenensembie paseHcTBamMu o2(¢) =
J12 G = x0)? e (O)2dx w2 () = [17(p — po)? [¥(@)|*dp.

Barma 3a1aua - 10oKka3arh OIHO M3 CAMBIX KPACHBBIX U YMBUTEIbHBIX HEPABCHCTB, KAKHE

MO’KHO BCTPETUTH B MATEMAaTHKE M KOTOPOE ObLIO OTKPHITO usukoM: o(@)a(yp) > 1/2.
DTO HEPABEHCTBO MPEJACTABISIET CO0O# CTPOroe MaTeMaTHYecKOe BBIPaKEHHE 3HAMEHUTOTO
NpUHIUIA HeonpenenéHHocTh [ eii3eHbepra, COriaacHO KOTOPOMY HENb3s OJHOBPEMEHHO H3Me-
PHTH ¥ KOOPIUHATY, M HMITYJIbC KBAHTOBOM YACTHIIBI — YTOYHSISI OTHO, MBI HEITPEMEHHO TepsieM
MH(OPMAIIHIO O JPYTOM.
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21.

JlokasaTeiabCTBO MPOBEAUTE IO cieaymomeil cxeme. Hapsgy ¢ ¢ynkuusmu @ (x)u
Y(p)pacemotpum emé omay mapy dyskmmii P(x) = e PoCH /Dy (x +x,) u Y(p) =
eXo®+Po/2)y(p + p,). NHormaa roBopsr, uto ¢ (x)u ¥ (p) nomyuens u3 ¢ (x)u P (p)«casurom
Y HOPMUPOBKOI». [lanee nercTByiTe Tak:

(a) ITokaxute, uro ¥ (p) ciykut npeobpaszosanueM Oypre hynkuuu @ (x).
(0) oxaxxute, 4TO HOBBIE (DYHKIIMH UMEIOT T€ Ke L,-HOPMBI, UTO U MPEKHUE, T. €. JOKKUTE,

aro [*7 o) 2 dx = [T71W ()2 dp = 1.

(B) JlokakuTe, 4YTO OTHOCHUTEIHHO HOBBIX ()YHKIIMHA CPEIHHUE 3HAYEHUS CIIYYaHHBIX BEITHMYUH
X U p paBHbI HYJIIO, T. €. JTOKAXKHTE, YTO f:r;ox |®(x)|%dx = f_Jrc:Op ¥ (p)|%dp = 0.

(r) Yoeaurech, 4TO NpOU3BEAEHHBIC HAMH «CIIBUT U HOPMHPOBKA» PACIPEICIICHUHN CITydaliHbIX

BEJIMYMH X U P HE MEHSIOT MX JUCHEPCHH, T. e. JOKaxuTe, uTo 02(@) = f:: x? |®@(x)|?dxn
+ 00

2 — 2 2
a*W) = [ p* ¥ ()|*dp.
(m) Onmpasice Ha paBeHCTBO [lapceBais, a Tak)Ke Ha CBSI3b, KOTOPYIO IpeobpazoBanue Pypbe
yCTaHaBIUBaeT MexAy nuddepeHmpoBaHueM U YMHOKEHHUEM Ha apTyMEHT, JTOKaXHUTE, YTO

JUISL KQXKJI0TO BEIIECTBEHHOTO ¢ CHPaBENINBO PABEHCTBO fjozoltxfp(x) + @' (x)|?dx =
t2c2(p) — t + a2 (¥).
(e) Bocnionb3yiitech TeM, 4TO BEleCTBEHHbIN KBaApaTHLI MHOrowIeH t202(p) — t + a2(Y)
HEOTPHIIATEIICH.

3ananme 3
IIpeoOpa3zoBanme Jlaniaca

19. ITycts a > —1 siBisieTcst BEMIECTBEHHBIM YHCIIOM. BrisicuuTe, siBisercs in yukus f(t) = t¢
opuruHanoM. Ecnu siBisiercs, To HaiinuTe e€ mokasarenb pocTa.

20. [onp3ysich TMHEWHOCTHIO IpeoOpa3oBanus Jlamaca n TeopeMoii moo0usi, HalkaAUTe MPeodpazo-
Banue Jlamnaca ot Qpynkiuu f(t) = cos?(2t). YkaxuTe 001acTh ONpeIeIeHNs HallICHHOTO M300pa-
KEHUSL.

_1p-2
Jano uzobpaxenue F(p) = S pea
OTBeTCTBYOLINI opuruHan f (t).

22. Vcnone3ys mpeobOpaszoBanue Jlamnaca, pemmmre HadanbHY 33aady At Jud(epeHIHatbHOTO

ypasaenus y''(t) — 2y'(t)5y(t) = 8sint — 4cost, y(0) = 1,y'(0) = 3.

Hcnonb3ys TeopeMy 00 HHTETpUPOBAHUHU OpPUTHHANA, HAAUTE CO-

O000méHHbIC PYHKIHH

23. TpakTtyst HECOOCTBEHHBIH MHTETPAJ KaK MPEIeNT COOTBETCTBYIOIINX COOCTBEHHBIX HHTETPAJIOB, BHI-

YHCJIEHHBIN B TPOCTPAHCTBE 000OIEHHBIX (QYHKIIUMA D'(D ), JIOKQKUTE PABEHCTBO

f0+°° cos 2xy)dy = 26(x).
24. Haiimure Bce mpousBoanble oT pynxumuu f(x) = x2H(x), rne H(x) — dynkuus Xepucaiina.
25. Ucnonp3ys TeopeMy 0 pyHIAMEHTATLHOM pelieHud Tu(epeHITHaTIbHOTO OnepaTopa, HalauTe

d
dbyHIaMEHTATBHOE PEIICHUE OTepaTopa o 2.

26. Vcnionb3yst onepaiuio CBEPTKU U HyHIAMEHTAIBHOE PEIICHHE, TIOTyYCHHOE B TPEbLIYyIICH 3a-
nade, HaiiuTe YacTHOE penieHne qudpepeHnnanbHoro ypapuenus y' (x) — 2y(x) = x.

27. Haiinure npeoOpazoBanune Oypbe peryisipHoi 0000MEHHOM (YHKIIMK MEIUIEHHOTO POCTa, 3aaH-
HOM (opmynoit f(x) =sgn X.

Ilepeyennb 3a1annii 119 NPoOBeleHUs TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH 00y4ar0LuXCcs
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b)

B YeTBEPTOM ceMecTpe:

3amanmue 4
I'eoMeTpusi MPOCTPAHCTB €O CKAJISIPHBIM MPOU3BeIeHHEM

HOK&)KI/ITG, YTO JIIOOOM B YHUTApHOM IPOCTPAHCTBE CIIPpaBCIJIMBO TaK HA3bIBACMOC IMOJIApU3al-
omnoe ToxecTBO (X,Y) = %[(MH VI = Ix=yIF ) =i (e v =x-ivfF) |

HOK&)KI/ITG, YTO B ITPOCTPAHCTBE Lp [a, b] MO>KHO BBECTHU CKAJIAIPHOE IMTPOU3BCACHUC, COITIaCOBaH-
HOC C HOpMOfI 3TOr'0 IIPOCTPAaHCTBA, €CJIM U TOJIBKO €CIIM P = 2. HaHOMHI/IM, 4TO IMPOCTPAHCTBO

Lp [a, b] ompesiesieHo 1t BceX P >1 u coctout u3 pyHkumit f : [a, b] — [, U1t KOTOPBIX UHTE-

f (t)\pdt}up.

Haiinure yrisl TpeyronpHuKa, 00pasoBanHoro Bekropamu f (1) =0, f,(t) =t, f,(t) =t* B eBxIH-

b p i
rpain Ia ‘ f (t)‘ dt cxomures. IIpu 5TOM, IO ONPENEIEHUIO MOIATaI0T || f ||Lp[a'b] = {L

J0BOM IpocTpaHcTse L, [—1, 1] .

[Iycte L o0o3HauaeT MOANPOCTPAHCTBO HpoOCTpaHCTBa L, [—1, 1], HaTAHyTOE Ha (YHKIUU
f(t)=0, f,(t) =t, f,(t) =t*. Haiiaure oproronansHyto npoekiuio pynxiuu g(t) =€ na L.

B npocrpanctse L, [—1, l] HalIUTe OPTOrOHAJIBLHOE JIOTOJIHEHHE K MOIPOCTPAHCTBY S, COCTO-

siemy u3 Gyakuuit f (t), paBHbix Hymo pu —1<t <1/2.

.1 1 . .
Yo6enureck, 4to cucreMa QyHKIMNA ——=,—=SINt,...,—=SIinnt,... sABIgETCSI OPTOHOPMHUPOBAH-
2z = Jr

T

HOM B LZ [—72', 72'] , HO HC ABJISACTCA 0a31CcoOM 3TOrO IIPOCTPaHCTBA.

OpTOFOHaJIbHI)Ie MHOT'OYJ1€HbI

Kak wusBectHo, MHOTOWIeHBI YeObiéBa mepBoro poaa T,(X) OPTOTOHAIBHBI HA TPOMEKYTKE
(-1,2) ¢ Becom 1/+/1— X2 . Jimst kaxmoro n=0,1 2, ... IOKaXHTE, 4TO

dyHKIs COS(NArCCOSX) SBISIETCS MHOMOWICHOM CTeneH N 1

MHOrowieH 1,(X)  mpomnopiuoHaieH COS(narCCOS X), T.e. JIOKOXHUTE PaBEHCTBO
T.(x)=C, COS(n arccos X) ,rne C. — HekoTopas MOCTOSTHHAS.
CyIIEeCTBYIOT JIH ITPOMEKYTOK (a, b) u Bec h: (a,b) —[] Takue, 4TO MOCIIETOBATEILHOCTH MO-

HOMOB 1, X, ..., X",... sIBISIETCS TIOCTIEI0BATENFHOCTHIO OPTOTOHAIBHBIX MHOTOUYJICHOB Ha MPOMe-
xkytke (a,b) ¢ Becom h?

n !
Jokaxwure, uro H, (0) = (—1) % mst Beex N=0,1,2,.... 3zece H, (X) — N-if MHOTOWIEH Dp-

MHTA, CTAaHIaPTU30BAHHBIN C OMOIIBIO Ipon3BoIsIei GyHKImy, T.€. H (X) ompenensercs kak
& H, (9,0

2
k0>pUIUEnT B paznoxkenun et = z :
o N:

3amanue 5
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10

11.
12.

13.

. Jlokaxwure, uto eciu N uérHo, To H, (X) siBisiercst u€tHoM GyHKIMEH OT X, a ecin N HEYETHO,

TO — HEUYETHOM.
(x)dx .

Paznoxwute B psia Mo MHOrowieHaM Jpmurta GyHKIU0 Sin2X. OO00CHYHTE CXOAMMOCTD IMOITY-

to 2
Berurciure uHTerpa LO e xH, (X)H, ,

YEHHOI'0 psijia.
+00 2
Beruucnure naterpain IO e xeH [Lﬁ (X)] dx.3mecw LY (x) — N -it mHOrOwIeH Jlareppa, crangap-

TH30BaHHBINM C IOMOINBIO POU3BOAIEH GYyHKIMH, T.e. L7 (X) — 3T0 KO3 duUIHEeHT TeHI0pOB-

CKOTO Pa3JIO’KEHHsI 110 EPEMEHHOH t ¢ IIEeHTPOM B HyJle MPOU3BOIAIIEH (PYHKIIMU MHOTOYJICHOB
A o

=Y Lt

Jlareppa: W(X,t,a) = ————
(1_t) ! n=0

1
14. BelumciuTe UHTErpa L(l— X )[Pn’(x)]2 dx, rae P (X) — N -it MmHorounen Jlexanpa, cTau-

15

16.
17.

18.
19.

20.
21.

22.

23.

JTapTH30BAHHBIN C TIOMOIIBIO MMPOU3BOASIICH (DYHKITHH.
OrpannyeHHble ONEPATOPbI B TMJIb0EPTOBBIX NPOCTPAHCTBAX

B 3agauax 15-21 M, :/, >/, o60o3HauaeT «IuMaroHalbHbIID JTMHEHHBIN onepaTop, JeHCTBY-

FOIIU I10 npaBuily: Ma :(><1,x2,xg,...)—>(a1x1,a2x2,a3x3,...), rae a:(ai,az,...,ah,...) —(1)I/IKCI/I—

poBaHHas OrpaHUYCHHAd MoCICA0BATCIbHOCTh KOMIIJICKCHBIX YHUCCIIL.

. Jlokaxwure, uyto oneparop M, HemnpepbIBeH U HallJUTE €r0 HOPMY.

BbisicHuTe SBISIETCs /I onieparop M, oOpaTHMbIM U eCIid SIBJIETCs, TO HaiiquTe M .
Omnumure conpsx€HHbiii kK M, onepaTtop u BeIICHUTE, Korja oneparop M, camoconpsixkéH. Bel-
SCHUTE, Korja oneparop M, yHHUTapeH.

Haiinure ToueuHsli cnekTp oneparopa M, .

Haiinute HenpepsIBHBIN crieKTp onepatopa M, .

HaiinuTe ocrarounslii ciektp onepatopa M, .

B kakoM u3 1ByX ciyuaeB omepatop M, Kommakren: ecmu @, =Sin(zn/2) wm ecmm
a,=(-1)"n"?

[Tokaxwure, 4TO, UCHOB3YS «Opa» U «KeT» 0003HAYEHHUsI, OTIepaTOp MPOEKTUpoBaHus P Ha moj-
MPOCTPAHCTBO, HATSHYTOE HA €IMHUYHBIA BEKTOP X , MOXKHO 3a1aTh (opmyinoi P = | X> <X| .

3aganue 6

JlokaxxwuTte, 4TO U JIOOBIX CaMOCOMPSDKEHHBIX OTpaHWYEeHHBIX omepatopoB A:H —H u
B:H — H cnpaBemmBo HepaBeHCTBO %‘([A, B] X, x)‘ < ||AX||||BX|| , TIE [A, B] = AB - BA —kxom-

MyTaTop oneparopos A u B.

OtMmeruM Ha Oyjyiee, 9TO B KBAHTOBOW MEXaHUKE BBOJIAT 0003HAUYCHHE <A>X = (AX, X) , TIe-

PENUCHIBAIOT MPEBIYIIEE HEPABEHCTBO B BUJIE <A2 >X <82 >X > <[A B]>i 1 UHTEPIPETUPYIOT €TO
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KaK MPUHIMI Heonpeaen€HHocTH [ eiizenOepra. [lokaxxure nociaeanee HepaBeHCTBO. (/s mos-
HOTBl OTMETHM, YTO HauboJee MHTEPECHBIE C TOYKU 3PEHUS KBAHTOBOM MEXAHHUKH OIEpaTOphI
HE SIBJIAIOTCS. OTPAaHUYCHHBIMM, TaK YTO IIOKA BbI JOKA3aJIM JIMIIb YACTHBIA CIydal IIPUHLMUIIA
HeonpenenéHHocTH I elizenoepra.)

HNuTerpanbHble ypaBHeHHSA

24. CocTaBbTe MHTErpalbHOE ypaBHEHHE, oTBedaromee 3anade Komm X”(t)+tx(t) =e', x(0)=1,
x'(0)=1, x"(0)=0.

. t
25. Pemnte unTerpansHoe ypapnenue X(t) =5sint+3- 4J-O (t—s)x(s)dx, censt ero x 0OBIKHOBEH-

HOMY JU(depeHIINaTIbHOMY YPAaBHEHHUIO.
26. HaiiuTe BCe pelieHns HHTErpajibHOro ypaBHeHUsT DpearoiibMa BTOPOTo pojia ¢ BBIPOKACHHBIM

1
aapom X(t)— I-1 (ts+ )X(S)ds = cos 27t . PaccMoTpuTe Bee BO3MOYXKHBIE 3HAYEHHUS [TAPAMETPA L4

27. Tlycts AX(t)=_[:K(t,S)X(S)dS, rae K(t,s)=(t+1)s, ecmu 0<t<s u K(t,s)=(s+1t, ecmu

0<s<t. Haiigure XapakTepUCTHUYCCKHE 3HAUCHHUS M COOCTBEHHbBIC (PYHKIIUU WHTETPATBHOTO
ypaBHeHust X(t) — uAX(t) =0, cBeas ero k kpaeBoi 3a1aue st OOBIKHOBEHHOTO AuddepeHuu-

AJIbHOT'O YpaBHCHUA.

IlepeyeHb BONPOCOB, BKJIAINYEHHBIX B IK3aMEeHANMOHHbIE OUJIETHI M0
«OcHoBaM (pyHKIMOHAJILHOT0 AaHAJIN3a» B OCEHHEM ceMecTpe:

§1. Paab1 dypoe

1.1. Ilonstue o psage @ypbe 2m-nepuoandeckoil PyHKIUM U 3a7aya O pa3iokeHUHn QYHKLUUU B psj
Dypse.
1.2. Pag @ypbe (HyHKIHH C TPOU3BOIBHBIM MTEPUOIOM.
1.3. Pa3noxenue B psa @ypbe TOIBKO IO CHHYCAM MJIH TOJIBKO 110 KOCHHYCaM.
1.4. Jlemma Pumana-JleGera it KOHEUHOTO TPOMEKYTKA: (DOPMYIUPOBKA, OOBSICHEHNE «HA MMATIIAX ),
CTPOro€ JI0Ka3aTelbCTBO JJIsl HeNmpephlBHO AuddepeHuupyeMbix (QyHKIMM U nest 1oKa3aTeabCTBa B
oO1eM ciryyae.
1.5. SAnpo dupuxie: BbIBOJ GOpMyIbl JUIs sapa Jupuxiie u 10Kka3aTeabCTBO €ro CBOMCTB.
1.6. Teopema o peacTaBUMOCTH (HYHKIIMHU B TOUKE €€ psimoM Dypbe: popMyTupoBKa U T0Ka3aTeIbCTBO.
1.7. Tlpumeps! paznoxeHus GyHKIUH B psa] Pypbe U CyMMHUPOBAHUS YMCIOBOI'O Psijia C HOMOIIBIO psijia
dypse.
1.8. Psan ®@ypre B KOMILIEKCHOH (opMme.
1.9. Paznosxenue GyHKINN B KOMILIEKCHBIN 1 BelleCTBEHHBIN psiji Dypbe 0€3 BBIYHUCICHNST HHTETPAJIOB.
1.10. Teopemsl 0 nouseHHOM UG hepeHIMPOBAHUN U HHTETpUpoBaHUM psiioB Dypre.
1.11. 3agaya o HamyyIIeM NpUOIMKEHUN U HEpaBeHCTBO beccens.
1.12. Teopema o paBHOMepHOM cxoauMocTH psifa Pypbe: GopMyTUpOBKa U JOKA3aTEIbCTBO.
1.13. SIBnenune 'uO0ca (0e3 moKa3aTenbCTBA).
1.14. PaBenctBo JlanyHoBa (B ToM 4Kcie 0600mEnHOe paBeHCTBO JIsamyHoBa U paBeHCTBO JIsmyHoBa B
KOMIUIEKCHOU hopme): (opMyITHpOBKa U JOKA3aTEIbCTBO.
1.15. Teopemsl Beiiepmtpacca o paBHOMEPHOM MPUOINKEHUN HENPEPHIBHON (DYHKIIMHM TPUTOHOMETPH-
YeCKUMH U anreOpanyecKiMy MHOTOUJIeHaMH: (POPMYITMPOBKU U AU JOKA3aTeNIbCTBA.

§2. IIpeodpa3zoBanue ®ypobe

2.1. Unterpan @ypbe kak npenenbHas ¢popma psna Oypee.
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2.2. TeopeMma 0 IpeACTaBUMOCTH (PYHKITUH B Touke e€ nHTerpaioM dypee: popmynupoBka u
JI0Ka3aTeNIbCTRO.

2.3. Paznoxenne Ha nomymnpsimoid. [Ipsimoe u oOpaTHOe CHHYC- B KOCHHYC-TIpeoOpa3oBanne Dypre.
2.4. TIpuMepsl BBIYUCIIEHHSI CHHYC- U KOCHHYC-TIpeoOpasoBanust Dypre pynkuuu f(x) = e~ ** u npex-
cTaBjeHus dToi GpyHKImu e€ naTerpagom dypre Ha monynpsamoi. Beraucinenune uaterpanos Jlamnaca.
2.5. Kommuiekcnast popma urTerpana Oypre. [Ipsamoe u oOparHoe npeodpazoanust Oypre. Dopmyna
oOparieHusl.

2.6. ITpumep BoruncieHus npeobpasosanus Oypre: HaiiTh npeodpasoBanre Dypre ot Gyukium f(x) =
e~ X",

2.7. beictpo yObIBatomye (GyHKIUU: ONPeIeIeHuUs], IPUMEPHI H CBOMCTBA.

2.8. IIpeobpazoBanue Oypbe ObICTPO yObIBAIOIMUX (HYHKIIMHA: ONPEIACICHHE U CBOKWCTBA.

2.9. PaBenctBo IlapceBans: hopMyIUpOBKa U TI0KA3aTEIHCTBO.

2.10. NanpHeimme cBoMCTBa OBICTPO YOBIBAOIIMX (DYHKIIHMA: CBEPTKA OBICTPO YOBIBAIOIIUX (DYHKITHI
(mate ompeneneHue, CYOpMyITUPOBATH MIECTh CBOKCTB, TOKa3aTh GopMyny A npeodpaszoBanust Dypbe
ot cBépTKHU), popmyna [lyaccona (6e3 mokazarennpcTBa), Teopema KorenpaukoBa — lllenHona (6e3 n10-
Ka3aTeabCTBA).

§3. IIpeodpa3zoBanue Jlaniaca

3.1. Onpenenenre U MPOCTEUITNE CBOMCTBA peoOpa3oBanus Jlariaca: TMHEHHOCTh, TEOpeMa CMeIlle-
HUS ¥ TeopeMa o AU GepeHIINPOBAHIH OPUTHHAJIA, TEOpeMa MOJ00us — GOPMYITHPOBKHU U IOKA3ATEIb-
CTBa.

3.2. [Ipumenenwne npeodpazopanus Jlammaca K pemeHNI0 HAYaIbHBIX 337124 JJ1T OOBIKHOBEHHBIX

g depeHInaTbHbIX YPaBHEHHI.

3.3. JlanpHeiimue cBoiicTBa mpeoOpazoBanus Jlamaca: aHATUTUIHOCTE M300paskeHus (ChopMyIupo-
BaTh U OOBSICHUTDH UJCIO I0KA3aTeNbCTBA) U (hopmyna obparienus (chopMynupoBaTh U JOKa3aTh).

3.4. CépTKa OpUTHHAIIOB: ONpeeiieHue, TeopeMa bopens 00 yMHOKeHUH M300pakeHU U Gopmyra
Jroamernst — OpMYJIUPOBKH U JIOKA3aTEIILCTBA.

§4. O000ménHbIC QyHKIINH

4.1. ITpocTpaHCcTBa OCHOBHBIX M 000OLIEHHBIX (DYHKLUI: onpeaeseHne U MpUMepbl OCHOBHBIX (PYHK-
1WA, CXOAMMOCTh OCHOBHBIX (DYHKIIHH, onpeaesaeHue 0000mEHHON HYHKIINH, TPUMEPbI 0000IIEHHBIX
¢bynkuuit. opmyssl Coxonkoro — GopMyIHMpoBKa U JOKa3aTENbCTBO.

4.2. CxomumocTh 0000mEHHBIX (QyHKIMH. lenmpTaoOpa3Has mocienoBareabHoCcTh. DopMyupoBka u
JI0Ka3aTeIbCTBO TEOPEMBI O Mpeesie AeabTao0pa3Hol nocneaoBaTeabHOCTH. [1oTHOCTE pacnpenene-
HUS MacChI Tella, UMEIOIIET0 eIMHUYHYIO MacCy, COCPEIOTOYCHHYIO B OHOM TOUKE.

4.3. 3ameHa nnepeMeHHOM B 0000IIEHHON (PYHKIMU: TMHEIHAs 3aMeHa ITepeMeHHOM /1S
MPOU3BOJILHON 0000IMEHHON PYHKITMU (HABOIAIINE COOOPaKEHUs, OTIPEICIICHHE U TTPUMEPHI) U HETTHU-
HeifHas 3aMeHa epeMEeHHOI B 0 JHOMEpHOM Jienbra-pyHKunu. opMyIupoBKa U J0Ka3aTeNIbCTBO TEO-
peMBbI 0 HETMHENHON 3aMeHe IEPEMEHHOM B OJHOMEPHOM JeTbTa-(yHKIIUH.

4.4. YMHOXeHue 0000IIEHHBIX (YHKINI: HABOIAIINE COOOpaKEeHUs, OTIpeIeIeHne YMHOXKEHUS Ha Oec-
KoHeuHO auddepeHnnpyemMyro GyHKINIO, TPUMEPHI BEIYUCICHUS IPOU3BEICHUH, a TAaKXKe ITPUMep, TI0-
Ka3bIBAIOIINK HEBO3MOXHOCTh PAaCHpPOCTPAHEHUS ONepalii YMHOXKEHHUs Ha TPOU3BOJIbHBIE 0000IIEH-
Hble QYHKIUU.

4.5. TuddepenuupoBanre 0000MEHHBIX (YHKUIUN. DOPMYIUPOBKAa M JI0KA3aTEIBCTBO TEOPEMBI O
CBSI3W KJIACCHYECKOW M 000OMIEHHOW MpOoM3BOMHBIX. [IIOTHOCTE pacnpeneneHus 3apsia dJIeKTphye-
CKOTO JMTIOJIS.

4.6. Berancnenue GpyHaaMeHTATLHOTO peleHus TpEXxMepHoro onepaTopa Jlamraca. Onpenencaue GyH-
JaMEHTAJILHOTO PeLIeHUs JIMHEHHOTo 1 dhepeHInalIbHOro oneparopa.

4.7. CépTKa 00001MEHHBIX QYHKIUI: OMpeeNieHHe U YEeThIpe CBOMCTBA (J10Ka3aTh TOJIBKO CBOHMCTBO O
CBEPTKE ¢ AenbTa-pyHkuuei). ©opMynupoBKa 1 J0Ka3aTeIbCTBO TEOPEMBI 00 HCIIOIB30BaHUN CBEPTKHU
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ISl HAXOXKJCHUSI YaCTHOTO PELICHUS] HEOJHOPOIHOTO JIMHEHHOTo Mu(depeHInaIbHOr0 ypaBHEHHS C
MOCTOSTHHBIMHU K03 unnenTamu. [IpiuMep, ToOKa3pIBaloMmuii, 4YT0 CBEPTKA HE aCCOI[MATUBHA.

4.8. IIpeobpazoanue @ypbe 0000MEHHBIX QYHKIIUI MEUIEHHOTO POCTa: AaTh ONpeaeieHue, chopmy-
JMPOBATh IIECTh CBOWCTB, JOKA3aTh TOJILKO (OPMYITY [UIsl BEIUMCICHUS peoOpa3oBanus Oypre oT mpo-
u3BeieHUs: 0000MEHHON (QYHKIIUU HA MOHOM.

IlepeyeHb BONPOCOB, BKJIYEHHBIX B IK3aMEHAIIHOHHbIE ONJIETHI 10
«OcHoBaM (pyHKIMOHAJILHOTO AaHAJIN32» B BeCEHHEM ceMecTpe:

§5. 'eomeTpusi NIPOCTPAHCTB CO CKAJISIPHBIM IIPOM3BeIeHHEeM

5.1. JIuneiinble MPOCTPAHCTBA: ONpeAeNieHue U mpuMepbl. OrpenenaeHus U NpUMepbl CIEAYIOUUX MOHS-
TUN: TMHEWHO 3aBUCUMBIE BEKTOPBI, pa3MEPHOCTh MPOCTPAHCTBA, MOAMPOCTPAHCTRO.

5.2. HopmupoBaHHbIe JIMHEHHbIE MPOCTPAHCTBA: AaTh OmpeneneHne (QyHIaMEeHTaIbHOW IMOCIeoBa-
TenpbHOCTH. JloKa3aTh, YTO BCSKas CXOJSAIIASICS IMOCIEAOBATEIBHOCTh SIBISICTCS (PyHIAMEHTAIBHOM.
[IpuBectu mpumep, 4To 0OpaTHOE HE BCera BepHo. JlaTh onpeenenre noiHoro HOpMUPOBaHHOTO IIPO-
crpanctsa. [lath ompenenenue neGeroBekoro QyHkiuonansHoro mpocrpancrsa L (D). Ilpusectn

CBOMCTBA JIeOCTOBCKUX (PYHKIIMOHAIBHBIX MTPOCTPAHCTB (0€3 T0Ka3aTeIbCTBA).
5.3. JluHeiiHbIe MPOCTPAHCTBA CO CKAJSPHBIM MPOU3BEICHUEM: JaTh ONPEICICHUE MPOCTPAHCTBA CO
CKJIAPHBIX MPOU3BENICHHUEM H MPUBECTU MPUMEPHI TaKUX MpocTpancTB. CHopMyaHpoBaTh U T0Ka3aTh

HepaseHcTBo Komu — bynsikoBckoro. JlokazaTs, 4to Gpopmyna ||X|| = (X, X) 3a1a€T HOPMY B JIMHEHHOM

IIPOCTPAHCTBE CO CKAJSIPHBIM Npou3BesieHHeM. [loka3arh, yTO CKalsipHOE MPOU3BEIEHUE HENPEPHIBHO
no nepsomy aprymenty. ChopMynupoBars U JOKa3aTh PaBEeHCTBO mapajuienorpamma. Jlate onpenerne-
HUE U IPUBECTH IPUMEPbI THIIOSPTOBBIX IPOCTPAHCTB.

5.4. Tlpouecc oproronanm3anuu ['pama — IlIMuara: naTh ompeneneHHe OPTOTOHAIBHBIX BEKTOPOB.
CdhopmynupoBath U JoKa3aTh TEOpEMyY O Iporiecce oproronanuzanuu I'pama — Imunara. late onpene-
JICHHE YTJIa MEXKAY BEKTOPAMH.

5.5. [IpubnmxeHne BeKTOpaMy NOJIPOCTPAHCTBA U OPTOTOHAIbHOE MTpOeKTUpoBaHue: Jlate onpenerne-
HHUE BEKTOpa Hawryumiero npuommkerns. CHopMyarpoBaTh U J0Ka3aTh JEMMY O CYIIECTBOBAHUU U
€IMHCTBEHHOCTH BEKTOpa HaMJIyd4Illero npuommkeHus. JaTh onpesneneHne opTOroHaIbHON MPOEKINH
BEeKTOpa Ha moanpocTpanctBo. ChopMyarpoBaTh U J0Ka3aTh JEMMY 00 SKBHBAJCHTHOCTH TOHSITHHA
«OpPTOTOHANIbHAS MPOESKIH» U «BEKTOP HAMIYUIIEro NpuOIKeHus». JlaTh onpeaesieHue opToroHaib-
HOTO JIOTIOJIHEHHSI K TIOJIIPOCTPAHCTBY M MPSIMON CyMMBI MOANIPOCTpaHCTB. CHOpMyIHUpoBaTh U JI0Ka-
3aTh JIEMMY O Pa3JIOKEHUH TMIbOEPTOBA MPOCTPAHCTBA B MPSAMYIO CYMMY MOANPOCTPAHCTBA U €r0 Op-
TOTOHAJILHOTO JIOTIOJTHEHHUSL.

5.6. ITpoekTrpoBaHKe Ha KOHEUHOMEPHOE MOANPOCTPAHCTBO U HepaBeHCTBO beccensa: Cdopmynupo-
BaTh U JI0OKa3aTh TEOPEMY O MPOEKIIMH Ha KOHEYHOMEPHOE IMOANPOCTPaHCTBO. [laTh onpenenenue Kodd-
¢unmenta Oypoe u psga Oypbe BekTOpa U3 ruiibOepToBa npoctpancTa. CHopMyIHpoBaTh U 10Ka3aTh
HepaBeHCTBO becceis.

5.7. IlonmHoTa opTOHOPMUPOBaHHOM cucTembl. PaBeHcTBo IlapceBans. 3aMKHYTble OPTOHOPMUPOBAH-
HbIe cucTeMBbL. [ mIp0epTOB Oa3uc: naTh onpeesieHne moaHou cuctembl. CHOpMyTHpOBATh U J1I0KA3aTh
paBeHcTBo [lapceBans. [lath onpeaeneHne 3aMKHYTOM cucTeMbl U ruibbepToBa 6azuca. Chopmynupo-
BaTh TEOPEMY O CYIIECTBOBAHUU TMIILOepTOBa Oa3uca (0e3 10oKa3aTenbCcTBa).

5.8. Teopema Pucca-®umepa. M3omopdusm cenapabenbHbIX THILOEPTOBBIX MPOCTPAHCTB: CHOPMYIIU-
poBaTh M JT0Ka3aTh Teopemy Pucca-@uinepa o CylecTBOBaHHM W €IWHCTBEHHOCTH BEKTOpa C 3aJaH-
HeIMU KO3 dunmenramu dDypre. Jlate omnpeneneHue M30MOpPGHOCTH THIBOEPTOBBIX MPOCTPAHCTB.
CdopmynupoBats U 10Ka3aTh TeOpeMy 00 n3oMophu3mMe cenapadeTbHbIX THIEOEPTOBBIX MPOCTPAHCTB.
5.9. Kpurepuii moJHOTH OPTOHOPMHPOBAHHOM CUCTEMBI B cenapabenbHOM THIIbOEPTOBOM MPOCTPaH-
ctBe: ChopMmynupoBaTh U JOKa3aTh COOTBETCTBYIOLIYIO TEOPEMY.
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5.10. Tpuronomerpuyeckas cucreMa (QyHKIHA KaKk IpUMep MOJIHOW OPTOHOPMHUPOBAHHOW CHCTEMBI B
L[~z 7].
§6. OpToronajabHble MHOTO4IEHBI.

6.1. OpToroHanpHble MHOTOWIEHBI KaK Pe3yibTaT OPTOrOHAIM3AIMH [10CJIEI0BATEIbHOCTH MOHOMOB:
Jlatb onpeneneHue BecoBOM (YYHKITUU U BecOBOTO mpoctpancTBa Jlebera. ChopmynupoBaTs 1 10Ka3aTh
JIEMMY O TOM, 4TO BECOBO€ MpoCcTpaHCTBO Jlebera siBisieTcs ruib0epTOBBIM ITpOCcTpaHCcTBOM. [laTh ompe-
JIeJIeHUE MOCIIEIOBATEIbHOCTH OPTOTOHAIBHBIX MHOTOWICHOB. [T0SICHUTh KaK OHU IMOJy4alOTCs U3 TI0-
CJIEIOBATEIbHOCTH MOHOMOB.

6.2. Obmuue cBOCTBa OPTOrOHATBHBIX MHOTOWICHOB: CHOpMYyIHPOBATh U JI0KA3aTh MATH CBOWCTB Op-
TOTOHAJIBHBIX MHOTOWJIEHOB, BKIIIOUasi TPEXWICHHYIO pEKYPPEHTHYIO hopmyiy.

6.3. CBoiicTBa HyJEeH OpPTOrOHAIBHBIX MHOTOWICHOB: ChopMynupoBaTh MATh CBOMCTB HYJEH OpTOTO-
HaJIbHBIX MHOTOWIECHOB. /loka3aTh mepBbie YeThIpe CBOWCTBA (T.€. HE JI0Ka3bIBaTh, UTO HYJIU Yepedy-
FOTCH).

6.4. Knnaccuueckue opToroHaibHble MHOTOWIEHBI: JlaTh onpeaeneHne ceMH KIIAaCCUUYEeCKUX OPTOrOHANb-
HBIX MHOTOWICHOB. J[aTh OmpeiencHUe CTaHIAPTH3AIMH OPTOTOHAIBHBIX MHOTOWICHOB. [IpuBectn
npuMepsl cTanaaptuzanuii. Jlate onpenenenue npousposiien pynkuun. Chopmynuposarts (06e3 oka-
3aTeIbCTBA) YTBEPIKIACHUE O TOM, YTO KJIACCUYECKHE OPTOrOHAIBHBIC MHOTOUWICHBI COOTBETCTBYIOT BE-
COBBIM (DYHKIIUSIM, YAOBIETBOpstomuM ypaBHeHHIO [Tupcona. Chopmynuposats (0e3 JoKka3aTebCTBA)
TEOPEMBI O CBOMCTBAX KJIACCHYECKUX OPTOTOHATBHBIX MHOTOWICHOB.

6.5. Muorounens! Jlexxanapa: [IponsBoasimas GyHKIUS U peKyppeHTHbIE COOTHOIIeHU: JlaTh onpene-
nenne MHorowrieHoB Jlexxanapa P,(X), craHTapTH30BaHHBIX C HMOMOIIBIO IMPOU3BOISIICH (QYHKIHH.

BriBect TpéxwieHHYI0 peKyppeHTHYI0 (popmMyiry. JlokasaTs, uro Tak onpenenéunsie P, (X) neiictBu-
TEJIBHO SBJISIOTCS MHOTOYWICHAMH CTETICHH N C MOJIOKUTEIFHBIMU cTapMu Koddduunenramu. /loka-

3aTh BTOPYIO peKyppeHTHYI0 Gopmyny miust P, (X) .
6.6. Muorounens! Jlexanapa: J{udpepeHunanbHoe ypaBHEHHE U COOTHOIICHUS! OPTOTOHAIBHOCTH: BBI-
BecTH TuddepeHnnanTb-Hoe ypaBHeHNE B COOTHOLIEHHS opToroHansHocTH it P, (X) . 6.7. @opmyna Po-

npura. Teopema o mpeacTaBUMOCTH (PYHKIIUH B TOUKe e€ pagoM o MmHorowieHam Jlexxanapa: Chopmy-
JTMpoBaTh Oe3 1oKa3zaTenbcTBa 00e 3T TeopeMsbl. i popmyisl Poipura npuBecTu uiero Joka3aTesb-
ctBa. /{1t TeopeMbl 0 IPeICTaBUMOCTH MOSICHUTD ITOUYEMY OHA «IIOYTH OYEBUTHAY.

6.8. MynbTunoapHOE pasaokeHne KyJIOHOBa TOTEHIHAA.

§7. OrpannyeHHbIe ONEPATOPHI B TMJIbOEPTOBBLIX NPOCTPAHCTBAX

7.1. Jlunelinple onepatopsl M UX oOmmue cBoiicTBa: JlaTe onpeaenenue auHelHoro oneparopa. [1puse-
CTH MPUMEPHI TUHEHHBIX oniepaTopoB. CHopMyIupoBaTh U J10Ka3aTh, YTO JUHEHHAs KOMOMHALINS U CY-
NEePIO3UIMS JIUHEHHBIX ONIEpaTOpPOB CHOBA SIBJISIOTCS JIMHEHHBIMU oniepaTopamu. /.2. HenpepriBHbIE 1
OrpaHUYEeHHBIE ONepaTopsl: J[aTh onpeneneHne HEpPEeprIBHOTO OIIEpaTopa, OrPaHUYEHHOTIO MHOKECTBA
U orpaHudeHHoro omneparopa. ChopMyIMpoBaTh U J0Ka3aTh T€OpeMYy 00 SKBUBAJEHTHOCTH YETHIPEX
YCJIOBHH, J1Ba U3 KOTOPBIX «ONEPATOP HEMPEPBIBEH» U «ONEPATOP OIPAHUYECH.

7.3. Hopma onepatopa: ChopMyarpoBaTh U A0Ka3aTh JEMMY O TPEX BBIPAKEHHSX, 3aJa0IUX HOPMY
omneparopa. JlaTe onpenenenue Hopmbl oneparopa. ChopMyaupoBaTh U A0Ka3aTh TEOPEMY O ILIECTH
CBOMCTBax HOPMBI oneparopa. [IpuBecTu mpumep OLEHUBAHMUS HOPMBI KOHEUHOMEPHOI'O OIEpaTopa.
Crenatp OoTCrOZ]a BBIBOJI, YTO BCAKNI KOHEYHOMEPHBIN ONIEPATOP OTPaHUYEH.

7.4. CX0IMMOCTh OIIEpaTOPOB U OIepaTopHbIe psbl: JlaTh onpeneseHne cxoaaIeincs mociea0BaTelb-
HocTHu omneparopoB. CHopMyInpoBaTh M 10Ka3aTh JIBa CBOMCTBA CXOMAAILIMXCS MOCIENOBAaTEIbHOCTEN
orneparopoB. ChopmynupoBats (6€3 10Ka3aTeNbCTBA) TEOPEMY O MOJHOTE MPOCTPAHCTBA OMEPATOPOB.
JlaTe onpeeneHye onepaTopHoro psaaa u ero cymmsl. CopMyInpoBaTh U 10Ka3aTh JBa CBOMCTBA CXO-
JUILUXCS OTIEPATOPHBIX PALIOB.
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7.5. ObpaTuMoCTh OIepaTopoB U 0OpaTHBIN onepaTtop: [laTh ompeneneHne oOpaTUMOTo onepaTopa u
oOpa3za omnepatopa. Jlokazarb, uTo 00pa3 oneparopa sBiIsieTcs MOAIPOCTPaHCTBOM. JlaTh onpesenenue
obpatHoro oneparopa. CopMynupoBaTh U JJOKa3aTh YEThIPE CBOMCTBAa 0OPATHOTO OIEepaTopa.

7.6. Teopema Hetimana: ChopmynupoBaTh U 10Ka3aTh TeopeMy HelimaHa.

7.7. CnekTp omeparopa M €ro npocreiime cBoiicTa: JlaTe onpenesieHne pe3ojJbBEHTHOIO MHOKECTBA
p(A) , ciekTpa 6(A) , TO4€4HOTO CreKTpa o, (A) , HEMPEPBIBHOTO CHIeKTpa o (A) M OCTATOYHOIO CIEK-

tpa o, (A) orpanumuenHoro oneparopa A. ChopMynnupoBaTh 1 J0Ka3aTh TPU CBOWCTBA CIIEKTpa orepa-

Topa.
7.8. Jluneiinpie GyHKIMOHANBL: J{aTh ONpeeieHre ¥ IPUBECTH TPUMED JIMHEHHOTO (yHKIIMOHaa. J[aTh
orpesiesieHue siipa JuHeHoro gpyHkiuuonana. ChopMynupoBaTh U 10Ka3aTh YETHIPE CBOMCTBA JIMHEH-
HBIX (DYHKIIMOHAJIOB, CBA3AHHBIX C MOHATHEM SIpa.

7.9. Compspxénnoe npoctpanctBo. Teopema Pucca: [late onpeneneHue conpsHkEHHOTO IPOCTPAHCTBA.
ChopmynupoBaTh U J10Ka3aTh TeopeMy Pucca 06 o01ieM Buje HENPEepbIBHOIO JIMHEWHOTO (YHKIIHO-
Haja.

7.10. bpa- u xer-BexTopsl: JlaTh onpenenenue Opa- U KeT-BeKTOpoB. [IpuBecTu mpruMepsl paznosKeHus
TOKIECTBEHHOT'O OIEpaTopa M Pe30JIbBEHTHOTO OIEpaTopa ¢ MCIOIb30BaHUEM Opa- M KeT- 0003Haye-
HUM.

7.11. Oneparop, conpspKEHHBIM K orpaHMueHHOMY: JlaTh OIpenereHre Oneparopa, CONpsKEHHOTO K
nanHoMy. [IpuBecTu mpuMep BbIUKCICHHS OTIepaTopa, CONPSKEHHOTO K KoHeYHOMepHOMY. Chopmynu-
pOBAaTh U A0KAa3aTh IATh CBOMCTB CONPSKEHHOTO OIlepaTopa.

7.12. TlpumeHeHne CONPsKEHHOTO OMEpaTopa K HaxoxAeHuto crnekrpa: ChopmyaupoBaTh U 10Ka3aTh
TEOpEMY O IPUMEHEHUU COIPSHKEHHOTO ollepaTopa K HaX0XKJIEHUIO CIIEKTPA.

7.13. OrpannueHHbIE CAaMOCONPSKEHHBIE ONEPATOPBI: TEOPEMBI O TOUEYHOM CIEKTPE, HOPME U HHBApPU-
aHTHOM TIOATIPOCTPaHCTBE: J[aTh onpeneneHne caMoconpsokEHHOTo oreparopa. ChopMyaupoBath U J10-
Ka3aTh TEOPEMY O TOUEYHOM CIEKTpe camocomnpsikEHHoro oneparopa. Chopmynupoats (0e3 mokasa-
TEJIbCTBA) TEOPEMY O HOPME CAMOCOIPSHKEHHOTO oneparopa. Jlath onpeneneHe HHBApUaHTHOTO MOJ-
npocTtpanctBa onepatopa. ChopMynupoBath U A0Ka3aTh TepeMy 00 HHBAPHAHTHOM MOIIPOCTPAHCTBE.
7.14. KomrmakTHBIE oriepaTopsl: JlaTh onpeneneHne KOMIIAaKTHOTO oneparopa. ChopmMyaupoBaTh U J0-
Ka3aTh LIECTh CBOMCTB, CBSI3aHHBIX C OHATHEM KOMMaKTHOro onepatopa. Chopmynuposats (0e3 goka-
3aTeIbCTBA) TEOPEMY O CYIIECTBOBAHUU 0a3uca, COCTOSAIIETO U3 COOCTBEHHBIX BEKTOPOB KOMITAKTHOI'O
CaMOCOMPSKEHHOTO OIIEPATOPA.

§8. UuTerpabHble ypaBHeHUs!

8.1. MnTerpanbsHble ypaBHeHus @pearonsma u Bonbreppa u 3agaun, kK HUM npuBojsmue: Jlate onpe-
JieJIeHNe MHTErpalibHbIX ypaBHeHUN @penronsma u Bonwsreppa I u Il pona. /lokasaTts, yTo ypaBHEHUE
Bonbreppa sABiseTcs 4aCTHBIM Ciiy4aeM ypaBHeHUs Ppenronbma.

8.2. MurerpanpHbiii omneparop ['mnsbepra-llImMunra: [late ompenenenue omeparopa I'mibOepra —
[Imuara. ChopMynnpoBaTh TEOPEMY O JMHEMHOCTH, HOPME M KOMITAKTHOCTH orepaTtopa [ minb0epra —
MImuara. Jlate naero AokazaTesnbeTBa 3ToM TeopeMbl. ChopMyaHpoBaTh U 10Ka3aTh TEOpEMY 00 ore-
patope, conpsk€HHOM K oneparopy I mnboepra-IlImuara.

8.3. Pemienue nHTErpagbHbIX YPaBHEHUN C BBIPOXKJICHHBIM SIPOM.

8.4. AnprepratuBa @penaronpma.

8.5. YpaBHeHus ¢ mansiM napamerpoM. Psi Heiimana. Metos nmociegoBaTenbHBIX TPHOIMKESHUHN.

8.6. lHTerpanbHble ypaBHEHHS ¢ CHMMETPUYHBIMH sipamMu. Teopema ['mnb0epra — lImuara st nHTE-
IpaJIbHBIX ONEepaTopoB. PasznoskeHue peneHus HHTErpajibHOTO ypaBHEHHUS IO COOCTBEHHBIM (PYHKITUSM
anpa.

IIpumep 3K3aMeHALIMOHHOTO OWJIETAa B OCEHHEM ceMecTpe:
Buaer Ne 6
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1. Cnaua 3aga4 u3 3agaHui.

2. Psan @ypbe B KOMILIEKCHOH (popMe: BBIBECTH COOTBETCTBYIOIIYIO (hOPMYILY UCXO/S U3 BEIECTBEH-
HOro (TpUroHOMeTpuieckoro) psna @ypee. PaBenctso JlsmyHosa: copmynupoBaTh paBeHCTBO JIsmy-
HOBA JJIS UHTETpUpPYyeMbIX (QYHKIUI U JOKa3aTh €ro AJsl HempepbhIBHO AU depeHIUpyEeMbIX (YHKIIHIA;
BbIBECTH 00001EHHOE paBeHCTBO JIAmyHOBa 1 paBeHCTBO JIsAIMyHOBA B KOMILJIEKCHOM (opMme.

3. [IpeobpazoBanue ®ypre 0000MEHHBIX (YHKIIMA MEIJIEHHOTO POCTa: MPUBECTH HABOIAIINE COOOpa-
KEHUs, JaTh CTPOTOE OIpe/esieHNe, BRIYUCIUTE Npeodpa3zoBanne Dypwe or nenbra-pyHkmnun. O0bsc-
HUTbH HEOOXOAMMOCTh CMEHBI IPOCTPAHCTBA OCHOBHBIX (yHKIMiL. [laTh onpenenenue 00001mEHHOM
byHKIIIN MeieHHOTo pocta. ChopMymupoBaTh CBOMCTBA TpeodpazoBanus Oypbe 0000MIEHHBIX (YHK-
IUI MEAJIEHHOTO POCTa U JI0Ka3aTh OJHO U3 HUX.

IIpumep 3K3aMeHALIMOHHOTIO OWJIeTa B BECEHHEM ceMecTpe:
buier Ne 5

1. Cnaya 3aa4 u3 3a1aHui.
2. [TomHoTa opTOHOpMUPOBaHHOI cucTeMbl. PaBeHcTBO [lapceBans. 3aMKHYThIE OPTOHOPMUPOBAHHBIE
cuctembl. ['mib0epToB 6a3uc. Kputepuii HOJIHOTE OPTOHOPMUPOBAHHOM cucTeMbl: JlaTh onpeserenne
MIOJTHOW CHCTEMBI, THiIbOepToBa 0aszuca u 3aMKHYTOH cucteMbl. ChopMynupoBaTh M J0Ka3aTh KpUTE-
puil OTHOTHI OPTOHOPMUPOBAHHOM crucTeMbl. ChopmynupoBaTh paBeHcTBO [lapceBas.
CdhopmynupoBaTh TEOpEMY O CYIISCTBOBAHUH I'MiibOepTOBa Oa3uca (0e3 1oKa3aTebCTBa).
3. O6paTtuMocTh OnepaToOpoOB M 0OpaTHEIM onepaTop: laTh onpenenenrne oOpaTuMOro ornepaTopa u 0o-
pa3za oneparopa. Jlokazarb, uTo 00pa3 oneparopa sBISETCs MOANPOCTPaHCTBOM. [laTh onpenenenue oo6-
patHoro onepatopa. ChopMynupoBaTh U J0Ka3aTh YETHIPE CBOMCTBAa 0OpaTHOTO OMepaTopa.

<I)0pMa IK3aMEHALMOHHOI0 OMJIeTa nmpeacraBjceHa Ha pUCYHKE

MHUHOBPHAYKH POCCHH
Deodepanvroe 2ocyoapcmeeHHOe A6MOHOMHOE 00pa308ameIbHOoe yYuperHcoeHue 6blcuiezo 00pa306anus
«Hoeocubupckuii HayUOHANLHBLIL UCC1008AMENIbCKUTL 20CY0APCMEEHHBLIL YHUGEPCUMEN)

(Hoeocuoupckuii 2ocyoapcmeennutit ynugepcumem, HI'Y)

Duzuueckuil haxkyromem

3K3AMEHAIIMOHHBIN BUJIET N2

1
2 ...
3 ...
CocraButenb /®.N1.0. npenonasatens/
(moamucsk)
« » 20 1.

OneHouHble MaTepuanbl IO IPOMEXYTOUHOM aTTecTaluy, IpEeIHa3HAYEHHbIE MJI1 IPOBEPKHU
COOTBETCTBHUSI YPOBHSI MOATOTOBKM Mo aucuuruinHe TpeboBanusiM CYOC, xpanstcs Ha Kadenpe-
paspaborturke PII/] B meyaTHOM M 3J€KTPOHHOM BHUJIE.
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JIner akryanu3anuu padodeil nporpaMmsl
o gucuuniIuie «OCHOBBI (PYHKIMOHAIBHOIO AHAJIN32»
no HanpasJjeHn0 noaroroBku 03.03.02 dusuxa
IIpoduias «O0mas n pynaamenranbHasg QUIHKA»

Jara u Ne
XapakTepucTuKa BHECEHHBIX . [Toanuce
MPOTOKOJIa YUEHOTO

H3MeHeHHI>i C a3aHUCM I1 KTOB 10K CHTAa OTBCTCTBCHHOI'O
(cyx YHKTOB IOKYMEHTA) | 0o b HI'Y
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